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CopnepxaHue:

[lens OCBOEHMS JUCIUILIAHDI

[lepedenn IIAHAPYEMBIX Pe3yIbTATOB 0Gydenyst IO TUCIAILTHHE, COOTHE-
CeHHBIX C IUIAHAPYEMBIME PE3YTIbTaTaMy OCBOCHIT 06pasoBaTeNbHOH IPO-
rpamMMBbl

MecTo OUCIUILINHEI B CTPYKTYPE OIIOII cienanuTeTa

O6beM IUCIUIUIMHEL B 339CTHRIX €MHMIAX € yKa3aHUeM KOJIMIecTBa aKae-
MITUECKHX, BBLIEICHHBIX Ha KOHTAKTHYIO paboTy 00y9arOMIHXCS € IPero/a-
paTeseM (IO TAIaM yIeOHBIX 3aHsATHH) ¥ Ha CAMOCTOATENBHYIO paboty 06y-
YAROIIUXCS

CopeprxaHue NUCIATIIAHDL, CTPYKTYPHPOBAHHOE II0 pasziesaM € yKa3aHHeM
OTBE/ICHHOTO Ha HUX KOJMIECTBA aKaeMAICCKHX JacoB 1 THNaM yIeOHBIX
3aHITHN

PaseNsl AUCIUILIMHBL B TPYAOEMKOCTD 110 THIIaM y4eGHBIX 3aHATHE 1 pado-
TBI 00ygaroIuxcs (B aKaJeMUICCKIX yacax)

Ounas dpopma 00ydeHUs

3aounas hopma 00ydICHHUI

CofiepXaHue JUCIHIUTAHBL, CTPYKTYPHPOBAHHOC IO pazzenam

ConeprkaHue JICKIIAOHHBIX 3aHATUR

Copeprxanre 1abopaTOpHBIX 3aHATAN

ConeprxaHue IPaKTHIECKUX 3aHATHI

ITepedeHs yIeOHO-METOMMIECKOTO oBecredeHust [UI CaMOCTOSTENbHOR pa-
60THI 00YJAIOIUXCS [0 UCIUILTIHHE

TeMBI KOHTPOJIBHBIX paboT

TeMBI KYPCOBBIX IIPOEKTOB/KYPCOBBIX pabot

MeTomudecKue yKazaHus [ 00yJaroIuXcs IO OCBOCHUIO JACITAILIIMHEL
O6pasoBaTeNbHbIC TEXHOJIOT AN

V4e6HO-METOTHYECKOe i HHDOPMAIMOHHOE 00eCHEIEHIS IHCIUIIIMHEL
[lepedeHs OCHOBHOM JIOTIOJIHATENBHOM yaeOHOM TUTEPaTyPEL, HeoOXou-
MO JUI1 OCBOCHMSI JTUCIIATIIMHEL

[lepeders HEOOXOAMMOTO TMIEH3HOHHOTO X CcBOOOIHO PACIPOCTPAHACMOrO
IPOTPaMMHOT0 00€CTICICHH), B TOM THCIIC OTEYEeCTBEHHOTO IIPOM3BOJICTEA,
JICTIONE3yEMOT0 TIPU OCYIIECTBICHAN 00pa30BaTEeNBHOTO npoiecca o JIUc-
[UTUTAHE

[lepedueHb COBPEMEHHBIX IPOYECCHOHAIBHBIX 6a3 maHHEBIX 1 HHGOPMAIHOH-
HBIX CIIPABOYHBIX CHCTEM, JIOCTYITHBIX 06 YHArOIIMMCS IIPH OCBOCHMHM JIACIIH-
TUTMHBL

Ormpcanze MaTePHATEHO-TEXHIIECKOH Ga3kl, HEOOXOIUMOM Ty OCYIIECTB-
Jerusi 00pa3oBaTENBHOTIO MPOIecca Mo AUCIHUITAHS

OcoOeHHOCTH OpraHM3anui o6yuenus 0 TUCIMIUIHHE I HHBATAIOB W JIAIL
C OrpaHHYEHHBIMA BO3MOXKHOCTAMY 300POBBA

Crp.
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1. Ilean ocBOeHHS TUCHUILITHHBI
Llenpro ocBoeHUS qUCIMIUIMHEI «Du3uKay sBiIseTcs GOPMHPOBaHHE KOMIIECTECHIIHH 00Y-
YArOIIETOCs B COOTBETCTBHHU C TpeboBanmsiMUu PeepalbHOT0 TOCYAapCTBEHHOTO 00pa30BaTelib-
HOro cTagjapTra BeICIIero oOpasoBaHus mo crnenmanbHOcTH 20.05.01 «Iloxapras Gesomac-
HOCTBY.

2. IlepedeHb IUVIAHMPYEMBIX Pe3yJIbTATOB OOy4YeHHs IO AUCHHILUIAHE, COOTHE-
CeHHBIX C IUVIAHUPYEMBIMH Pe3y/IbTaTAMH 0CBOEHHS 00pa30BaTeILHOM MPOrpaMMbI

B pesynpraTe oCcBOEHMS NUCIMILUIMHEI OOYYAIONIMNCS JOJDKEH OBIANETH CIETYIOIIAMH

KOMITETCHITHSIMHY:

OK-1 - cnoco6HOCTBIO K a0CTPaKTHOMY MBIIIICHUIO, AaHAIIU3Y, CHHTE3Y;
I1K-39 - cnoco6HOCTEI0 TPOBOAUTH SKCIIEPUMEHTHI [0 3aIaHHBIM METOAHMKAM C 00pa-

OOTKOH U aHATM30M Pe3yJIbTATOB.

B pesyibTaTte 0CBOGHHS NHCHUILIAHBI 0GYyYalOIMicCs J0JDKEH OBJIANETH CIETyIo-

IHMH Pe3yabTaTaMHi 00y9eHHs 10 JUCIHILIMHE:

3HATh:

— OCHOBHEIC IIOHATHS, SBJICHUS U 3aKOHBI Pa3feNoB (QU3UKY, IPAHUIE HX IPUMEHHUMOCTH;

[IPAMEHATE METOABI MAaTeMaTHIECKOro aHanu3a 1 Moaenuposanus (OK-1);

~ HasHAYCHWE U IPUHIHMI JeHCTBYS BKHEHINX GU3MIECKUX IPUOOPOB U METOMBI TEOPETH-

9ECKOT0 U 9KCIIEpUMEHTaIbHOro uccnenopanuit (I11IK-39);

YMETh:

— CTPOHMTh MaTE€MaTHYECKUE MOJEIH (QHU3WYECKUX SBICHMMH, OOBICHATH OCHOBHBIC HaOIIONae-
MEIC IPHPOIHBIC SBJICHHS C MO3MIMK (YHIAMEHTAIBHBIX (U3MUYECKHX 3HAHWH, CaMOCTOS-
TENBHO IpuoOpeTaTs hu3maeckue 3uanus (OK-1),

~ NOHMMATE NPHHIMIE! PaOOTEI IPHOOPOB M YCTPOMCTB, aHAIN3HPOBATH PE3YIBTATEl SKCIIEPH-
MEHTAIBHBIX U3MEPEHHH 10 (u3nKe, 0OHAPYKUBATH 3aBHCHMOCTE MEXIY (BH3HIECKAMHU Be-
maarHamu (I1IK-39);

BIIAJIETh:

~ OCHOBHBIMHU METOJAMH T€OPETUIECKOTO U IKCIIEPUMEHTAIBHOTO UCCIEN0BaHMS QU3HIECKIX
ABIICHUH, METONaMH pelnerns hmnaeckux 3anaq (OK-1);

— HaBBIKAMH NPABUJIbHOH 3KCIUTyaTallii OCHOBHBIX IIPHOOPOB M 000DPYI0BAHHS COBPEMEHHOM
husmaeckolt naboparopuy; 06pabaTHBATE U HHTPEPETHPOBATE PE3yIIbTATEI SKCIIEPAMEHTA
OCHOBHBIMH METOJaMH{ HayJHOT'O MO3HAHH, HCIONb3yeMbIMH B dusuke ([TK-39).

3. Mecro qucnumauael B crpykrype OIIOII cienmanurera.

Hucummna B.1.11 «®usukay peanusyercs B pamkax bioka 1 « [ [HCIuILAEEL (Moxynu)» 6a30-
Bas 4acThb.

Aucrmmea GasupyeTcs Ha 3HAHUAX, HONYYCHHBIX B PaMKaX H3YUEHHS CICAYIOLIHX
Jacnuing: «Maremarukay, « XuMusy», «Ouzukay



4. O6beM NUCOMILUIMHBI B 32a9€THBIX €IHHHIAX C YKA3aHHEM KOJHYECTBA aKa-
AE€MHYECKHX YaCOB, BbICICHHBIX HA KOHTAKTHYI0 padoTy 00y4alomHUXCH ¢ MpernoxaBarte-
JeM (110 THIIAM y49e0HBIX 3aHATHII) H Ha CAMOCTOATEILHYH Pa6oTy 00yJaromuxcst

®opma o0yuenns

Ounas

3aouHas

1

2

3

pr[IOCMKOCTL B 3Aa4YECTHBIX €qH-

1 cemectp —3 3.e.;
2 cemectp — 3 3.e.;

1 cemectp —2 3.e.;
2 cemecTp — 3 3.e.;
3 cemectp — 5 3.¢€.;

HHIAX: 3 cemecTp —4 3.e.;
Bcero - 10 3.e. Bcero - 10 3.e.
1 cemectp — 18 vacos; 1 cemectp — 4 yaca;
2 cemectp — 18 yacos; 2 cemectp — 2 yaca;
Texumu (JT) MeCTp P

3 cemectp — 34 yaca;
Beero - 70 gacos

3 cemecTp — 2 yaca;
Bcero - 8 yacos

JlaGoparopHsle 3ausTus (JI3)

1 cemectp — 18yacos;
2 cemectp — 18 4acos;
3 cemectp — 18 yacos;
Bcero - 54 gaca

1 cemectp — 4 yaca;
2 cemectp — 2 yaca;
3 cemecTp — 2 yaca;
BCero - 8 yacos

IIpaxTigeckue 3ausatus (113)

1- cemectp — 16 gacos;
2 cemectp — 16 yacos;
3 cemectp — 16 9acos;

Bcero - 48 yacor

1 - cemectp — 4 yaca;
2 cemectp —2yaca;
3 cemectp —4 yaca;
Beero - 10 wacos

CamocrosTensHaspa6ora(CP)

1 cemecTp — 56 yacos;
2 cemecTp — 56 4acos;
3 cemectp — 76 yacos;
Beero - 188 gacon

1 cemectp — 60 yacos;
2 cemectp — 102 gaca;
3 cemectp — 172 yaca;
BCero - 334 yaca

@opMa TeKyIero KOHTPOJIs:

KonTtponsHas pa6ora Nel cemectp - 1 cemecTp — 2
KontponeHas pa6ora Ne2 cemectp - 2 cemectp — 3
KontposnpHas paGorta Ne3 cemectp -3 cemectTp — 3
p Tp
®opma NPOMEKYTOUHOM aTTeCTAMUM:
cemectp — | — 5
OK3aMeHBI cemecTp — 2 P
cemecTp — 3
cemectp — 3
YueOHbIM NAAHOM YUeOHbIM RAAHOM
3auer

He npedycmompersl

He npedycmompersl

3ayer ¢ OLEeHKOH

YueOHBIM NAAHOM
He npedycmompensl

YueOHbIM NAAHOM
He npeodycmompersl

Kypcosas pabora

YHeOHbIM HAAHOM
He npedycmompersl

YueOHbIM HAAHOM
He npedycmompensl

Kypcogoii mpoekt

YuebHwiM nAGHOM
He npedycmompensl

YuebHvIM nAAHOM
He npedycmompensl




881 8y 125 0L 09€ {0101y
"edI's OJOHWOIR
HOWRENEC 8¢ 8 6 9] 9 €S BIUEU(D "BAUEU( KBHWOLY
¢oN eroged sendrodiHOY] “©IUEND KeaOLHREY] *G IroTERy |
BMHULIIO KRIOHLOT M KBMO
Be § 6 L - = -ohUdI0W09 | ‘19HI0g * Ialrsed | 1
"BUHEQRI!
HOWEENC -0X SIIHLMHIEWOdIMOLC, “WEHL
CoN eLoged keHdIrodiHOY be #1 o Bl £ S0l -OHIBWOdLIOL'C MOL HITHHEOLD
-0] ] "eMHIRLoOdINOIE ¢ IrowER | ¢
BIMWEHHTOWD | “eNHE
4z 8 . g : e -u( seudrAyoroy "z 1oy | g
HOWBEIE "UHHRQIILON XMk
13\ eLoged KeHIrOdIHOY
8¢ 8 6 6 [ 143 -MHEXOW BIUEU MIHHEXOW
I90HO0 SMMOShHUEN( | IAXER] | |
6 8 L 9 S 14 .2 [4 I
D & e Ir @ T g W -
HANEBLIILLE HOHhOLAMNOW BEHLICLHOM 2 E S8
i " N e H o © (wvdwdowad ou) /u
odu 1 srodisoy ordmAMIL enwdogp B)XHMOIEhAQ0 19109Bd M HHLBHEE XITHQOhA W 3 o8 % e —— i

on (xedeh €) vrroreed HLd0MWIOTAdL dnmororadoR g

BHHAOKAQO ewdo() BBHR(Q °T'I°S

(XedRh XHMIORHWOTENE 9) BIXHMO0ILhAQO eLOgEd H MMLBHEE XITHOIhA WELIHL 01 9LI0OMWIOYAL M I HHIIM M 810 it ) IS

UHLBHEE XITHQOhA O0LHL H 909¢h
XHYDOhHNOYENE BALIOhHMILON XHH BH OJOHHOTO4L0 WouHRERNA 0 Werrarsed ou sonnegodud AriAdLo TaHHIrImimnYy snnexdoxo) ‘g




pee ]} 8 09¢ ‘0JOLPY
edrrk
HOWBENE 98 z I € ZL OJOHWOLE BIHMEU(D "BIUEU(D KBHWOLY
€ ‘7 o\ eroged seHIrodIHOY] "eNUEU( BeAOLHREY] *G LrXER | C
BMULIO KRIOHIOT
98 4 [ & e KBNOOhHAION09 | ‘I9HIfOg *{ IolteRd |
"EMHBQIL(ON SI9HIMHIEWOdINoIC
701 7 4 z 801 "WEMLOHIBWOAINOIC "MOL HITHHE
-0LoO]| "eHIRLOOdILNONEC *¢ oTeR | ¢
eIMWeHUTTONdD |,
HoWeeI 0¢ 4 ¢ I 9¢ "euen} sendsrkdoro 7 woxwsey | g
o\ eLoged KeHArodIHOY) e——
0€ 4 4 I 9¢ XIDIOOhUHBXOW BIUEU D "MDIHHEX
-OW I98OHO0 OUNOShMEUD | Irolreed | |
6 8 L 9 4 € 4 I
I =]
43 = .E:Cm:ﬁ:cz e 5 m
HHNBLIILLE HOHhOLAXKIWod I - e o /1
- BOXHINOIEhAQO 19.100ed o § = (wodwodowao ou)
1 BrodLaod oxsm4AdoL enwdog q =R N\
H MMLBHEE XITHQOhA WBLIHL Ol (X¥dkh 4) | o & m IIHHIITHIONY IrIYER

erroveed nidonnwaorAdL onnsrraredude g

BUHOKhAQO ewdod BeHRORE 7S




5.2.Conepxanue QUCHHILIHHBL, CTPYKTYPHPOBAHHOE IO pa3eam
5.2.1. Copnep:xaHue JeKIMUOHHBIX 3AHITHIH

HaumenoBaHnue pazgena
AHCIANIHHBI

Conepixanne

2

3

Paznen 1. dusuueckue
OCHOBBI MEXaHHKHU.
Ou3HNKa MEXaHUUECKHX
KoJieOaHuii

OcCHOBHEIE KHHEMATHIECKUE XapaKTEPUCTHKH JBIKEHHS YaCTHIL.
CKOpOCTh M yCKOpEHHE 4YacTHLBl. J[BHXKEHHE MO OKpPYKHOCTH.
Ces3b BEUYMH IIOCTYIATEIBHOTO W BPAIATENLHOTO JBIDKEHHIA.
3akonsl Hetotona. Cuna. Mmmynsc. PaGota. MousocTs. DHep-
Ius. 3aKOHBI COXPAaHEHUS B MEXaHUKE. 3aKOH COXPAaHEHMS HM-
Iynsca. 3aKOH COXPaHEHMsS SHEPrUM B MEXaHHWKE YPaBHEHHUS
PaBHOBECH TBEPAOTO Tena. MOMEHT MHEPIHH, CUITBI, UMITYJIbCA.
Pa6ora Bpamaresnsroro nemkenus. Kunernueckas sHeprus Tena,
COBEPINAIOIIETO IMOCTYNATENbHOS M BPALIATENBHOE IBIDKCHU.
Kunemaruka rapmoHuyeckux koneGanuil. I'apMOHHMuecKHe oc-
MIUIATOPEI: MaTeMaTHIECKUH MasTHHK, TPpy3 Ha mpyxuHe. Ju-
HaMMKa rapMOHUYECKHX Kojebanuil. CBOOOMHbIE, 3aTyXarolue,
BBIHYK/I€HHbIE KOIeOaHus.

Paznen 2. Monexynsap-
Has dusuxa. Tepmoau-
HaMHKa

TemnoBoe paBHOBecHe. YpaBHEHHE COCTOSHHS MIEaTbHOTO Ta3a.
OCHOBHOE ypaBHEHHE MOJEKYNSAPHO- KHHETHYECKOH Teopuu
CTpoeHHs BemecTBa. DYHKIMK paclipesieieHus. Pacnpenenesue
Makcpenna. Cpenssis SHEprys ABWKEHHS YaCTULL Pacnpenere-
Hue bonpuMana. TemmoeMKOCTh MHOTOATOMHBIX T'a30B Ileproe
Ha4qano TepMOAMHAMUKH. BHyTpennss sHeprus. OGpaTumble u
HeoOpaTuMBle Tporiecchl. DHTponui. Bropoe Hauano TEepMOIH-
Hamuky. Iukn Kapro. KUILJI. TerwioBoil MalmuHbL.

Paznen 3. Onekrpocra-
TuKa. [locTosHHBIN
TOK. OJIeKTpOMarHe-
TU3M. OJIEKTPOMArHHT-
HBIE KOneOaHus.

3akon Kysona. HampsskeHHOCTB 3JIEKTPOCTATHYIECKOTO MOJIA.
HpuHuyn cyneprnosuimy nonei. DneKTpUdecKuil Jumois. T1oToK
U LUPKYJIANUS 3IE€KTpocTaTuyeckoro nojs. Teopema IMaycca u ee
npumeHenue. Pabora anekrpocratuyeckoro moms. Ioreniman
II0JI1 ¥ €T0 CBA3b C HANPSHKEHHOCTHIO. VneanbHblll MPOBOJHUK B
S7IeKTpHuIeckoM mone. Emkocte mnposomuuka. KonnmencaTopsl.
Emxocts KOHJIEHCATOPOB. OHeprus B3aHMOJEHCTBH
SJEKTPHYECKHX 3apsoB, 3apSDKCHHBIX IIPOBOJHMKOB,
KOHJEHCATOpOB. [LIOTHOCTE 3HEPrHM MO DNIEKTPUYECKOe IOie
B BelecTse. [lomapusalms AuaekTpuKkos

3axonsl Oma u J[xoyis- JIeHua B MHTerpaabHOM 1 auddepeniu-
anbHOM opmax. Mcrounrku Toka. D.J.C. HCTOYHMKA. 3aKOHBI CO-
Xpanenus, npasuia Kupxroda. MarauTsas HHIyKims 1 Hanps-
KEHHOCTB I0JI. II0TOK M MpKyNAIKS MarHUTHOrO mojis. ITpuH-
Mn cynepnosunuu nojiel. 3akoxn buo-Casapa- Jlannacca. Mar-
HHUTHOC I10JI€ TPOBOAHKKA C TOKOM. Cuiia AMriepa MarauTHoe 1mo-
e newKymerocs 3apsiia. Cuna JIopeHna. JneKTpoMaruiTHas HH-
AYKUHS 1 CAMOMHAYKIMS. 3akoH Dapanes. MarHutHas sHeprus
TOKa. [JIOTHOCTE SHEpruK MardUTHOroO Mojs. MaruuTHOE HoJie B
Bemectse. HamarnuduenHocts. VpasreHus Makcseuia. Buxpesoe
diexTpudeckoe nosue. Tok cmemenus. Cucrema ypapHesuit Makc-
BeJla B MHTEr pabHOM U [upGepenuuansHoii hopmax. DmeKkTpo-
MarHUTHbIE KOJleOaHus.

Paznen 4. BonHsl.
I'eomerpuueckas u
BOJIHOBAs ONTHKA

OJIeKTPOMAarHUTHBIE BOJHBL. BonHOBOe ypaBHeHme. MazoBas u
TPYNIOBas CKOPOCTH. DHEprus BONHBEL BoOJHOBEIE Mpomeccsl.
Ceer, Kak sneKTpoMarHuTHas BoHA. IIpenMer OnTHKY. 3aKOHEI
reomeTpuyeckoi ontuky. Ilpunumun @epma, OpeHens u 3aKOHEI
OTPaXCHHS W NpejoMieHHs cBeta. Matepdepenuus ceera. Ju-




¢paxuus ceera. Ipunimn Ioiirenca-®Openens. Buasl audpak-
muu. Jlucnepcus ceera. HopmanbHas M aHOMAalbHAS AHUCIIEPCHH.
Ionspusamua ceera. Crnoco6s! nonsgpusanyu. 3akoH bproctepa.
3axoH Mamoca. OIHOOCHBIE KPHUCTAILIEL

5 Iormomenne cpeta. PaccesHue cBera. TemuioBoe H3IydYeHHE.
KeanroBas runotesa. @oroanekrpuueckuii 3¢¢pexr. DOTOHEL
Hasnenwme ceeta. Oddext Komnrona. Kopmyckynspao-sonHoBoi
nyamusM. 'unoresa ne Bpoiina. CooTHOIIEHHE HEONpPeaeIeHHO-
crei 'elizenbepra. BonHOBEIE cBOiicTBa MuKpowacTui. BosHo-
Bas QYHKIMA U €€ CTATHCTHYECKMi cMbICi. YpaeHenus Illpe-
Pasnen 5. Keautopas auHrepa. Yactuua B OJHOMEPHOH NMOTEHUMATBHOM sMe. TyH-
% . 21 ’ aroMa
busuka. Atommas du- HenbHBIH 3¢ dext. apmonuyeckuit ocumisTop. Teopus atom
Bopopona no bopy. Ctpoenue aroma. CnekTpaibHblE 3aKOHO-
3uka. OU3nKa aTOMHO-
MEPHOCTH HM3JIy4eHHs aroMa Bogopona. Teopus Bopa. ITocryna-
Ha alpd bl bopa. Onerter @panka u 'epua. Crextp atomMa Bomopoaa mo
Bopy. Atom Bonopona B kBaHTOBOM Mexanuke. CrmH. I[IpuHIMI
TOX/IECTBEHHOCTH B KBaHTOBOM MexaHuke. [Ipuaumn ITaymu.
Pa3smep, cocTas u 3apsan aToMHOro sapa. MaccoBoe U 3apsSmIoBoe
urcna. JlebekT Maccel M SHEPrHs CBS3M sapa. SIAepHBIE CHIBL
Mopema sinpa. PaguoakTiBHOE M3TydeHHWe W €ro BUIBL 3aKOH
PaJHOaKTHBHOIO pacnana. [Ipasuia cMeleHus.
3.2.2. CopepsxaHue J1a60paTOPHBIX 3aHATHI
HanmenoBanue paznena
Ne P Copepxanne
AHCHANTHHBI
1 2 3
1 OrpeienieHne MIIOTHOCTH TBEPABIX TEJ NPABHITEHOM HOPMEL, Me-
Paznen 1. ®usuyeckue TOZBI 00pabOTKM PE3y/IbTATOB U3MEPEHHH U OLIEHKA IO PELIHO-
OCHOBBI MEXaHUK. Ic/ifen
CCIIEIOBAHUE NPSIMOJIMHENHOT Mepe ma-
e, Mo JIEI0BaHKE NPSMOJIMHERHOTO JBIKEHHUS TEJT Ha IIPUMEpPE Ma
N uHBI ATBYa2
KosnebaHuit
H3mepenne CKOpoOCTH ITy/H ¢ IOMOIIBIO GATTHCTHYECKOTO MasiT-
HHKa
Ornpenenenyre MomMeHTa HHEpLMK MasTHHKa O6epbeka
2 Pasnen 2. Monekyssp- Onpenenenue BA3KOCTH BO3/yXa METOOM UCTEUEHHS U3 KAITH/I-
Hasg pusuka. Tepmomu- Jiipa
HaMHMKa.
3 OJeKTpPOU3MEPHUTETbHBIE IPHGOPHI X METOJBI ANEKTPHYECKHX 13-
MepeH
Paznen 3. Dnexrpocraru- POHHA
o MpeneaeHU e % 71
N T — Omnpenenenue SKBUIOTEHUMAILHBIX TIOBEPXHOCTEH 1 JIMHHH
HaNPSHKEHHOCTEH 3JIEKTPOCTATHYECKOTO TIOJIS
OJeKTpOMarHeTusM.
H3y4enune npouecca 3apsina 1 paspsja KOHAEHCATOpa
ONeKTpOMarHUTHEIE KO-
p MeTozs! H3MepeHUs SIIEKTPHYECKOTO COPOTUBIIEHHUS
nebaHus.
3axonel OMa u Kupxrodha
Wzyvenne BICHUS B3aHMHOMN UHIYKLUU
4 H3mepenne 0CBEICHHOCTH TOMEIEHHS
Paspen 4. Bonnsl. I'eo- Onpenenenne GOKyCHBIX PaCCTOSHHI U ONTHIECKOM CHIBI JIHH3
METpHIECKas ¥ BONHOBAsA | OnpeleneHHe MOKa3aTells PEIOMIICHHS CTeKIa
OIITHKA. H3yvenne BUAMMOro CBETa C IOMOIIBIO CIEKTPOCKOIA
5 Pazpen 5. Keantopas u- |  Judpaxums ma3epHOro MamydeHus

3MKa. ATOMHas Qu3HKa.
@u3Kka aTOMHOT'O sI/Ipa .

HurepdepeHys cBeta OT JByX HCTOYHHKOB




5.2.3. Copep:xaHue NpaKTHIECKAX 3aHATHH

HanmeHoBanue paznenia

Coaep:xanne
JTHCIUILIHHBI
2 3

TectupoBanue (BXOTHOM KOHTPOJIB)
KuHemaTuka IOCTynaTebHOrO U BpAIATENbHO BHKEHHS
YaCTHIIEL.

Paspen 1. @usudeckue Nmiynsc. 3aK0HBI COXPaHEHUS! UMITYJIBCA.

OCHOBBI MCXaHHKH. PaboTa 1 MOIIHOCTE IBIDKECHUS Tella

®Du3uKa MEXaHHYECKHX JlvMHaMuKa BpalaTeIbHOTO NBIKEHHS TBEPIOTO TENIA: MOMEHT

KoJieOaHui HUMITYJIbCa, MOMEHT CHJIBL.
3aKOH COXPaHEHH SHEPriy. 3aKOH COXPAHEHUS MOMEHTA
HMITyJTbCA.

Kunematvka rapMOHHYECKHX KOJIEOaHmA

MonexynsapHas ¢usuka. 3aKOHBI HAEAIBHOTO ra3za
ITeproe Havano TepMoaUHAMHKH. PaGoTa B TepMOAMHAMUKE.
Iuxiet

Paznen 2. MonexynsapHas
dusuka. TepmoauHamuka

3axoH Kynona.

Paznien 3. Dnextpocrary- | HAIPDKEHHOCTD M HHTYKIIUS 3JIEKTPOCTATUYECKOTO MOJIsS
IoTennuan 3neKTpOCTATHYECKOrO OIS,

OHeprus, paboTa 3JIeKTPOCTATHYECKOrO MONs. DIEKTPOEMKOCT
IPOBOJIHMKOB U KOHIEHCATOPOB.

SIBIeHME 3NIEKTPOMATHUTHOM MHTyKI[HHA

Ka. [locTosHHEIHA TOK.
ONEKTPOMATHETH3M.
OIeKTPOMAarHUTHEIE KO-

TebaHHs. OIeKTPOMarHUTHEIE KOJIe6aHM .
Paznen 4. Bonnsl. I'eo- Hurepdepenuus u qudpakuus ceeTa
METPUAYECKAsS U BOJTHOBAS I[chepcm U IOJIsIpU3anusd CBETa
OIITHKA.

Keanropas onruka. ®orosddexr. VYpasHenue DHHIITeHHA.
OJeMeHTHl KBaHTOBOH (usuky. COOTHOLIEHHE HEOTPeIENeHHO-
Pasnien 5. Keantosas ¢u- | crei I'efizen6epra.

3uKa. AToMHas Qusuka. KsanroBeie cocTosguus. Ypasrenue [lpenunrepa.

®Ouzpka aToMHOro siapa . | IIpuanum [Taynu.

Maccogoe u 3apsnosoe drcia. JleheKT Maccel U SHEPTHS CBI3H
aapa

5.2.4. IlepedeHb y4eGHO-METOQUIECKOr0 06eCIeIeHHS ISl CAMOCTOSITEIHHOM pa-
00ThI, 00yJaAIMHUXCS 110 JUCHHUILINHE

Ounas opma obyuenusa

HaunmenoBanue pasiena YuebHo-
Conepxanue
JHCIATILTAHBI MeTOoIHYecKoe
obecnmeyeHne
2 3 4

Tlogroroska k J1aG0paTOPHEIM PabOTaM.
Paznen 1. ®uzuyeckue A paTop p

HO}II‘OTOBKa K IPaKTUYCCKUM 3aHSATUIM.
OCHOBBI MEXaHUKH. Ou3u-

PenieHue 3aa4 o caMoOmOArOTOBKE. [1]-[5], [81-[10], [11]

Ka MEXaHHYECKHUX KOJIe-
IToaroroBka K yCTHOMY OTYETY IO TEME [17]

OaHu.
«3aKOHBI COXPaHEHHS B MEXAHUKE

TTonrororka k HTOIrOBOMY TECTHPOBAHUIO
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2 Iloaroroeka k abopatopHbIM paboTam.
IloAroToBka K MpakTHYECKUM 3aHATHSIM.
Paznien 2. Monexyispuast | Pemenue 3a7a4 10 CaMOMOJITOTOBKE. [1]-[5], 9], [10] [1],
¢usuka. Tepmomunamuka INoaroroBka kK KOHTPONEHOM pabore [17]
INoarororka k sk3aMeHy
IloaroroBka K UTOrOBOMY TECTUPOBAHHIO
3 | Pazpen 3. Dnexrpoctary- | [10AroTOBKa K Ta60opaTOpHBIM paboTam.
Ka. ITocTosHHEIH TOK. IloaroroBka Kk MpakTHYECKHAM 3aHATHSAM.
SHEKTPOMaFHGTmM- Permmenve 3aa4 o caMonoaroToBke. [1]-[4], [6] [8], [1 1],
OJEKTPOMAarHUTHEIE KO- IToaroroBka K KOHTPOJIBHOM paGoTe [’1 2] ’[17]
TeCaHH. ITonroroBka K 3K3aMeHy ’
ITonroToBKa K HTOrOBOMY TECTHPOBAHHIO
4 IMonrorosxka k 1abopaTopHbiM paboTaM.
IToaroroBka K NpaKTHYECKUM 3aHATUSIM.
Pasen 4. Bojiis Teo- Pemenue 3aga4 no caMomnoAroToBke.
MeTpHUecKas H BOTHOBAS [TonroroBka K yCTHOMY OTYETY IO TEMe: [11-[4], [7], 8],
— «Hurepdepennus ceera. Jludpaxims cee- [13,14,17]
Ta. Jlucriepcus cBera.»
ITonroroska Kk KOHTPOJIBHOM paboTe.
IToAroToBka K HTOrOBOMY TECTHPOBAHHMIO
5 Iloaroroska k J1ab0OpaTopHBIM paboTaMm.
Paznien 5. Keanropas ITonroToBKa K MPakTHYECKUM 3aHSITHIM.
¢$usnka. AromHas pu- Pemenue 3aga4 mo caMonoaroToBke. [11-[41, [71, [4], [8]
3uKa. OHU3KKa ATOMHOTO | [ToArOTOBKA K KOHTPOJIBHOM paboTe 1 3]’ [1 4;] [1’7] ’
saapa. IMoxgroroska k sk3ameHy ’ ’
[ToAroToBKa K HTOrOBOMY TECTHPOBAHHIO
3aounaa gpopma o6yuenus
HaumenoBanmne paszaena YuebHo-
Ne Conep:xxanne
AHCHANIAHBI METOIHYEeCKoe
obecneuenue
1 2 3 4
1 ITpopaboTka KOHCIIeKTa JIeKUMH 1 yueOHOM
Paznen 1. ®uznyeckue ngigiziizlfie%fﬂsw 6
OCHOBBI MexaHUKU. DU3H- DETOPFRIM PADOTAM. [1]-[5], [9], [15], [16]
IToaroroBka K NPaKTUYECKUM 3aHITHSM.
Ka MEXaHMYECKUX KOJIe- . [17]
Sarit IToaroroska k KOHTPOJIBHOM paboTe
IToaroroBka k sk3ameHy
IToAroTOBKa K HTOTOBOMY TECTHPOBAHHIO
2 ITpopa6oTka KOHCIIEKTa JIEKIMI U yueGHOMN
JIMTEPATYPHI 110 pa3eity
Paznen 2. Monexynspuas | Iloaroroeka k nabopaTopHsIM paGoTam.
¢usuxa. TepmomuHamu- | ITOATOTOBKA K IIPAKTHYECKAM 3aHATHAM. [1]-[5], [9], [15], [16],
Ka.. IToaroroBka K KOHTPOJIBHOM paboTe [17]
ITonroroska k 3xk3ameHy
I1onroToBka K MTOrOBOMY TECTHPOBAHHUIO
3 Pasnen 3. Onexrpocratu- | [IpopaboTka xoHCIEKTa IeKuil U yueGHOM
Ka. TIoCTOSHHBIH TOK. JIUTEPATYPEHI 10 pasaeny [1]-[4], [6], [8], [11],
DJIEKTPOMAarHETH3M. IToaroroBka k J1aBopaTopHBIM paGoTaMm. [15]1,[16], [17]
OnexTpomMarsuTHeIe KO- | IIOATOTOBKA K HPAKTHYECKAM 3aHATHIM.

11



nebaHus. IToaroroBka kK KOHTPOIBHOU paboTe
IToaroroBka K sK3amMeHy

IToAroToBKa K HTOrOBOMY TECTUPOBAHHIO

4 ITpopaboTka KOHCIIEKTa JIEKUHH U yuebHOM

JIMTEpaTypHl 110 pas3mely.

Paznen 4. Bonnel. [eo- IMoxroroBka k 1a60paTOpHEIM paGoTaMm.

METpHYECKas U BOIHOBAA | [IoAroTOBKA K MPAKTUYECKAM 3aHSTHAM. [1]-[4], [7], [8], [13],

OITHKA. ATOMHOTO A1pa. | [IoAroTOBKa K KOHTPONBHOH paGoTe [14], [16], [17]
IlogroroBka K 5K3aMeHy

IToaroToBKa K HTOrOBOMY TECTUPOBAHMIO

5 IpopaboTka KOHCIIEKTa JIeKIMi ¥ y4eOHOM

JIMTEPATYPHI 10 paseiy

Paznien 5. Keanropas ¢u-| Iloaroroska k 1a60paTopHEM paGoTam.

3uKa. AToMHas (usuka. IloaroroBka K NMPakTHYECKUM 3aHATHIM. [1]-[4], [7], [8], [13-17]

®u3nka aToMHOTO sipa | IToAroToBKa K KOHTPOJILHOM paGoTe
IToaroroka K sK3aMeHy

ITonroToBKa K HTOrOBOMY TECTHPOBAHHIO

5.2.5. Tema KOHTPOILHBIX PaboOTHI
Konrponbnas paGora Nel. «Dusndeckie OCHOBBI KIACCHYECKON MEXAHHKIL Monexynsapuas
u3HKa ¥ TepMOAMHAMUKA Y
KonTtponbnas paGora Ne2. «Dnexrpocraruka. [T0cTOSHHbL! SIEKTPUYECKUI TOK. MaruurtHoe
oJe»
KonTpoasnas pabora Ne3. «Omntuxa. Keanropas (11076370 &0

5.2.6. Tembl KypCOBBIX IPOEKTOB/ KYPCOBBIX pabot
VuebnbiM NIAHOM He npedycMompenui.

6. MeTozmqeche YKasaHHuA OJis oﬁyqammnxcsl II0 OCBOCHHIO MU CIIHIIIHHBI

Opraumau Hsl NeITEJIbHOCTH CTYJACHTOB

Jlexnusa
B xone nexunonHsIx 3aHATHI HEOGXOMMMO BECTH KOHCIIEKTHpOBaHUe y4eOHOTo MaTepuaa,

o0paraTs BHIMaHHe Ha KATErOPHH, (OPMYTMPOBKY, PaCKPBIBAIOIIME CONSPIKAHHE TEX HIIM MHBIX SIBJIC-
HUH 1 [IPOLIECCOB, HAYYHBIE BBHIBOIBI H PAKTUIECKUE pexomeHaanuu. Heo6xoaumo 3anasars npenona-
BaTCIIO yTOUHAIOLIME BOIPOCHI C LEJIBIO YSICHEHNS TEOPETUYECKHX IIONOXKEHHH, paspeleHus CIIOPHBIX
cutyanui. LlenecoobpasHo n06aBIIsATE CBOM KOHCIIEKT IEKLMK, eNasd B HeM COOTBETCTBYIOIIHE 3aIHCU
43 JIMTCPATypbl, PEKOMEHIOBAHHOMN HPENoaaBaTeieM U IIPeyCMOTPEHHO y4e6HOH IMporpaMmoi.
IIpakTHYeckoe 3ansITHE

Pabora ¢ KOHCIIEKTOM JIEKIHUH, TOrOTOBKA OTBETOR K KOHTDPOJILHBIM BOIIPOCAM, IIPOCMOTP pe-
KoMeHIyeMoH Jiutepatypsl. Ocob0e BHIMaHKE IPH 5TOM HEOGXOMHAMO 0OpaTUTE Ha conepKaHue Oc-
HOBHBIX TMOJIOXXEHUH U BBIBOZIOB, OOBACHEHHE SIBIICHHI U (DaKTOB, ySICHEHNE NPaKTHYECKOTO MPHIIOKE-
HHU5 PACCMATPHBAEMBIX TEOPETHYECKHX BONPOCOB. PelleHue pacueTHO-rpaduueckux 3a1anui, petire-
HME 3a/1a4 110 aIrOPUTMY H JIp.

JlaGopaTopHoe 3aHsaTHE
Pabota B cOOTBETCTBHY ¢ METOMMYECKAMHE YKa3aHHs II0 BEIOJHEHHIO JJa00PATOPHEIX

paboT.

CamocrosiTeJbHast padora

CamocrosTensHas paboTa CTyIeHTa HaJl YCBOCHHEM y4e0HOro MaTepuana o y4e6HoM JUCLH-
IUTHE MOXET BBIOIHATBLCA B IOMEIICHHUSX I CAMOCTOSTEIBHOM paboThL, a TAKXKE B JOMAIIHUX
ycnosusx. Coneprkanue caMOCTOSTENBHOM paboTHI CTyIeHTa onpenensiercs yueOHOH IporpamMmoi
AVCIHIUIAHEL, MECTOANIECKAMY MaTepHalaMH, 3a/JaHUAMH U YKa3aHUAMHM [PETIOaBaTelIs.
CamocrosTespHas paboTa B ayIUTOPHOE BPEMS. MOKET BKITIOUATS:
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—  KOHCIIEKTHPOBaHHE (COCTaBJICHUE TE3MCOB) JIEKIINIA;

—  BBINOJHEHHE KOHTPOJIBHBIX paboT;

—  pelIeHUe 3a1a4;

— paboTy co CpaBOYHON U METOMYECKOM JIMTEPATypOi;

— y4acTue B TECTUPOBAHHUH H JIp.

CamocTosTenpHas paboTa BO BHEAYAUTOPHOE BPEMS MOIKET COCTOSTD H3:

— IOBTOpEHHE JIEKLIMOHHOTO MaTepraia

— TOArOTOBKA K IMPaKTUYECKUM (J1a60paTOPHBIM) 3aHATHUAM;

— U3y4YeHUsd y4eOHOU M HAYYHOM NUTEpaTypHI;

—  peLIEHHUA 33/1a4, BBIIAHHBIX Ha MPAKTHIECKMX 3aHATHAX;

— TIOATOTOBKH K KOHTPONIBHBIM paboTaM, TECTHUPOBAHMIO U T.1.;

— TOArOTOBKA K NPAaKTUYECKHM 3aHATHAM YCTHBIX JOKJIAIOB (COOOLIEHHI);

—  BBIIEJICHHE HAKOONIee CIIOXKHBIX ¥ TPOBIEMHBIX BOIIPOCOB [0 H3y4aeMoii TeMe, [IOTyYeH e
Pa3BACHEHMH M PeKOMCHALMH 110 JAHHBIM BOIIPOCAM ¢ IperioiaBaTesIMu Kademph! Ha HX
€XXEHEETBHBIX KOHCYIbTALUIX.

— TIPOBEJCHHE CAMOKOHTPOJIS ITyTEM OTBETOB Ha BONPOCHI TEKYIIETO KOHTPOJIA 3HAHMM, pelIeH s
NPEACTABICHHBIX B Y4eOHO-METONMIECKHX MaTepuaiax Kadhephl 3a/1a4, TECTOB.

KonTpoasnas paGota

Teopernyeckas u MpakTHYECKas YaCTH KOHTPOIBHOMN paGOThI BHIMOMHSAIOTCS 11O YCTaHOBJIEH-
HBIM TeMaM (BapUaHTam) C HCTIOTb30BaHHEM NIPAKTHYECKUX MATEpHAIOB, HOJyYEHHBIX Ha [IPaKTHYe-
CKHX SaHATHAX U IPH NPOXOXIEHUH IIPaKTHKHU. K Kax0# TeMe KOHTPOILHOMN paboTsl peKOMEHIyeTcs
TIPHMEPHBIH MepeyeHh OCHOBHBIX BOTIPOCOB, CIMCOK HE0OX0uMOl muTepatypst. Heo6xommmo H3yYHUTh
JHTEPATYPY, PEKOMEHIYEMYIO U1 BBIIONHEHH)S KOHTPONIBHOMH paGoTsl. UTOGEI IONHEe PacKpsITh TEMY,
CIICyeT UCIIOIB30BATE NONONHUTENBHBIE HCTOYHUKY U MaTepHabl. MHCTPYKIHS [0 BBINOTHEHHUIO
KOHTPOJIBHOH pabOoTsI HAXOMMTCA B METOUYECKHX MAaTepHaIaX [0 JUCIIMILTHHE.

IloaroroBka K 3K3amMeHy

IozaroToBka cTyneHTOB K 9K3aMeHy BKITHOYAET TPH CTAIHK:
- CamMOCToATeNEHAs paboTa B TeHeHHe Y4eOHOro roa (ceMecTpa);
- HEMOCPE/ICTBEHHAA TIOATOTOBKA B [IHHU, PEIIIECTBYIOIIHE 3K3aMEHY;
- TIOATOTOBKA K OTBETY Ha BOIIPOCHI, COAEPIKAIIMECS B OHIETE.

7.  O6pasoBarebHbIE TEXHOJIOTHH

Ilepedens 06pa3oBaTeIBHEIX TEXHONOTHE, HCIOIb3YEMBIX TIPH U3YYCHUH AUCIHILIAHEL
«Du3uKa.

Tpanuumonnbre 06pazoBaTebHbIE TEXHONOTHA

Jucuunmna «PU3UKay, IPOBOIITCS C WCIOMb30BAHAEM TPaIULMOHHBIX 00pa3oBa-
TCIBHBIX TEXHONOTMH OPHEHTHDYIOIMMECS Ha OPraHW3alhio 06pa3soBaTeIBHOTO porecca,
TIPE/UIONATAIOMYIO IPSIMYIO TPAHCTIAMIO 3HAHUK OT NPEIIONaBaTeNs K CTyEHTY (IpeHMyIe-
CTBEHHO Ha OCHOBE 00BACHUTEIHLHO-MILTIOCTPATHBHBIX METOIOB obydeHus), yueGHas IesTemb-
HOCTE CTYIICHTA HOCHT B TaKUX YCIOBHAX, KaK IPABAJIO, PENPOAYKTHBHEL XapakTep. GopMbl
Y4EOHBIX 32aHATHH C UCIOIB30BAHUEM TPAIAIMOHHEIX TEXHOIOTHI:

Jlexuus — mocnenoBarenbHOe H3NOKEHAE MaTeprana B JUCIUIUINHAPHON JIOTHKE, OCY-
IIECTBIICMOC IIPEUMYINECTBEHHO BepOATLHBIME CPEACTBAMHE (MOHOJIOT IIPETIOIaBaTENs).

JIabopaTopHEIe 3aHsITHS — OpraHu3anus yIeOHOMH paboTHI ¢ peaTbHBIMH MaTEPHANTBHBIMI
¥ HHQOPMAIMOHHBIME 00BEKTaMH, SKCIIEPHMEHTAILHAS paboTa ¢ aHaTOrOBBIMH MOIENSAMH pe-
aJbHBIX OOBEKTOB.

IIpakTrdeckue 3aHSTHS - 3aHATHE, TOCBSINEHHOE OCBOCHMIO KOHKDETHBIX YMEHHH H
HaBBIKOB II0 IIPEIUIOKEHHOMY aJICOPUTMY.

HBTepakTHBHLIE TEXHOJIOTHH

Ilo mucrumuae «®Pusrnka» NEKIHOHHBIE 3aHATHI TIPOBOJATCS. ¢ UCIIONB30BAHUEM ClIe-
TYIOINEH HHTEPAKTUBHOM TEXHOIOTHH:

Jlexuus-Bu3yanu3anus - IPeACTABIISIET COBO BU3YaAILHYIO GOPMY HOIaYX JEKIIHOHHOTO
Mareprala cpenctsamu TCO mim aypmosnneoTexHuKY (Bueo-neKums). UteHue Tako JIEKITUA
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CBOZIUTCS K PasBEPHYTOMY HIIM KPATKOMY KOMMEHTHPOBAHHIO IPOCMaTPHBAEMBIX BH3YaIbHEIX
MaTepHaoE (B BUAE CXeM, TabIIHIL, rpados, rpadukoB, Moneneir). Jlexnus-Busyanusanus momo-
TaeT CTYLCHTaM TIPE0OPasoBbIBATH JEKIHOHHEIA MaTepHal B BH3YaJIbHYIO (OpPMY, YTO CHOCO6-
CTBYeT (OPMHUPOBAHHIO Y HHX TNPODECCHOHATBHOTO MEIILICHIS 32 CYET CHCTEMAaTH3aLUU
H BBIICIICHHUS HAHOOJIee 3HAINMBIX, CYIIECTBEHHBIX 3IEMEHTOB,

[To mucnummmre «Dusrkay 1abOpaToOpHbIC W MPAKTHIECKAE 3AHSTHS IIPOBOZSITCA C HC-
HOJIBE30BaHUEM CIEAYIOLIEH HHTEPAKTHBHOM TEXHOIOTHH:

PaGota B MaibIx rpymmax — 310 ofHa U3 cambx HOMJIAPHBIX CTPATErHid, TAK KaK OHA a-
€T BCeM oOydJaroummmcs (B TOM YHCIIE H CTECHUTETIFHBIM) BO3MOXKHOCTh YJaCTBOBATH B pabore,
TPaKTHKOBATh HABBIKM COTPYXHHYECTBA, MEXTHIHOCTHOTO OOIICHHS (B wacTHOCTH, yMEHUE aK-
THBHO CIIyIIaTh, BEIpabaThIBATH O6IIee MHEHME, paspeIuaTh BO3HHKAOIIKE pasHoriacus). Bee
3TO 4acTO OBIBAET HEBO3MOXHO B GOJIBIIOM KOJUIEKTHEE.

8.  Yuebuo-meroamueckoe u HHopmManmonnoe 06ecieuenne MU CHHATLTHHBI

8.1. ITepeuens ocHOBHOI 1 MOTOTHATENLHOH y1e6HOM MuTepaTypsI, HeobXxoaumMoii
IS OCBOECHH S AUCHMILTHHBI
a) ocHoeHan yuebnas aAumepamypa:

1. Tpodumona T.H. Kypc dusuxn. Mocksa: Axanmemus, 2012 r., 537 c.

2. Tpodumosa T.H. Kpatkwuit kype buzuku ¢ IIPEMEpaMU peIIeHus 3a1a4. - Mockga.: Knopye,
2007 r.,279 c.

3. Kparkuit kypc o6meit busuKy [DneKTpoHHELH pecypce]: yaebroe mocobue / VLA, Crapo-
CTuHa [U ap.]. — OJEKTPOH. TEeKCTOBBIE MAHHbIE, — Kazans: Kazanckuit nanmonans s uc-
CJICTOBATENIECKUM TEXHOIOTHYECKHT yHusepcuteT, 2014, — 376 ¢. — 978-5-7882-1691-1.
— Pexum mocryna: http://www.iprbookshop.ru/6371 6.html]

06) oononnumenvnas yuebnan numepamypa:

\:@ Casensep;M.B. Kypc o6meit ¢usuku. B 3 1. Tom 1. Mexannka. Monexy. pHAs husKKa:
YuebHoeflocobue [OnexTpornbLi pecype] : y4ueb. mocobue — MZ. — CaHkKT-
Ietepbypr : Jlams, 2018. — 436 ¢. — Pexcum moctyma: https://edanbooks om/book/98245

5. Cusyxun JI.B. O6muii Kypc Qu3mky: yueGHOe mocobue: 8 5 1. T. 1. Mexanmnxka. — 6-¢ U3,
CTeOpT. — M.: ®DUSMATIIUT, 2014. — 560 c. [OnexTporHbTH pecypc]. — URL:
Qttp://biblioclub.ru/index.php?page=book view_red&book id=275610 2

\6/ Cusyxun J1.B. O6muit Kypc Qpusuku: yue6H0e nocobue: B 5 T. T.4. Onruxa. — 6% H31., CTe-
OpT. — M.: ®UBMATIIUT; Usx-so M®TH, 2002. — 792 c. [OmexTponnsIit pecypce]. — URL:
http://biblioclub.ru/index.php?page=book view_red&book_id=82981 4

(7 CuByxun J1.B. O6mpuit Kypc Qu3uKu: yqe6Hpg,Hoco6He: B 5 T. T.3. Dnexrpuaectso. — §-¢
H3]1., CTEOPT. — M.: UBMATIINUT, 2009. — 656°c. [OnexTponnEi pecypc]. — URL:
http://biblioclub.ru/index.php?page=book view_red&book id=82998

-

8) nepeuens yuetno-memoduuecrozo obecneuenusa:

8. Escuma EM. YuebHO-MeTOMMUECKOE TTOCOGHE K nabopaTopHEIM paboTam 1o ¢usuke. Paz-
Jenbl:  Mexauuka. OcHOBEI MONCKYTAPHOH (GU3MKH M TepMOAWHAMUKH, - 2016,
127¢.http://edu.aucu.ru

9. @wusnxa: yyebHO-MeTomHmIECKOE ocobue K 1a6opaTtopHbIM paboTam paznen: «Mexanukay
10 crenmansrocTr 20.05.01 «IloxapHas 6e30macHOCTEy OYHOH M 3209HOM (GopM 0Gyuenms/
Cocr. Ecuna E.M. -Actpaxans: AUCH, 2015. -128 . http: //edu.aucu.ru

10. ®wusmka: yueGHO-MeTOMMIUECKOE IOCOOHE K IPAKTHYECKAM 3aHSTHSIM pasznensl: «MexaHuka.
Monexynspras dusuxa. Tepmomunamukay mo cnenmansoCTH 20.05.01 «IToxapras 6e3omac-
HOCTB» OYHOH U 3209HOM (opm 06yuenus/ Cocrt. Escuna E.M. -Actpaxans: AUCH, 2015. -124
¢. http: //edu.aucu.ru
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11. ®wuzmxa: s1eKTPHYECTBO U MarHeTH3M, Kosnebanus u BONHEL yue6HO-MeTOMMUIECKOE TOCO-
OWe K MpaKTHYeCKUM 3aHATHAM M CTyAenToB mo cnenmanbroctr 20.05.01 «Iloxapras Ges-
ONIACHOCTE» O4YHOH M 3aouHo# (opm o6yuenus/ Cocr. CoGonena B.B. -Actpaxans: AVICH,
2015.-86 c.

12. http: //edu.aucu.ru
13. Encuna E.M., Co6onesa B.B. Yuebro-MeTonmueckoe mocobue mo NIPaKTHYECKUM 3aHATHSIM
o usuke. Pazgensr: Onruka. KsanToas Mexammka. OcHoBBI aTOMHO# ¥ snepHOl duznku. -
2016, 120c.http://edu.aucu.ru
14. Epcuna E.M. Vue6Ho-MeTommueckoe nocobre K 1ab0paTtopHEIM paboTam o duznxe. Pas-
nen: Onrrka. OCHOBBI aTOMHOH 1 ANEPHOH puzuky — Actpaxans, 2016, 109 c.http://edu.aucu.ru
15. EBcuna E.M. O6mmuit Kypc QU3HKH: y4e6HO-METOANYECKOe T0COBHE K PEIIEHUIO U BBINOJI-
HCHUIO KOHTPOJNBHBIX paGoT MO (H3UKe I CTYZEHTOB 3a09HOIO o0y4enus. - Acrpaxasb. -
2016. — 255 c.http://edu.aucu.ru
16. Brxora B.II. Yue6Guoe mocoGue C6opruk Bompocos U 3amay ms IIPOBEPKH KadyeCcTBa 3Ha-
HHH CTyJEHTOB 10 (BH3HKE I CTYZIICHTOB BY30B OYHOH M 3a09HOMN (opm 00y4yeHns-AcTpaxans,
2018. -100 c. http://edu. aucu.ru. '

2) nepeuens onnaiin Kypcoe: https://Www.intuit.ru/studies/courses/4/4/info

8.2. Ilepeyens HeoGxoaumoro JHIEH3HOHHOI0 H CBOGOHO PACHPOCTPaHAEMOro npo-
TPAMMHOI0 obecnedeHnsi, B TOM HHCIe 0TeYeCTEEHHOro IPOH3BOJCTBA, HCHOJIbL3YyeMOro
TIPH 0CyINeCTBIeHHH 00pPa30BaTeILHOrO Ipomecca 1o MUCHHUILTHHE

1. 7-Zip
2. Office 365 Al
3. Adobe Acrobat Reader DC
4. Google Chrome
5. VLC media player
6. Apache Open Office
7. Office Pro Plus Russian OLPNL Academic Edition
. Kaspersky Endpoint Security
Internet Explorer

8
9.
10.Microsoft Azure Dev Tools for Teaching

8.3. Ilepevenn COBPEMEHHBIX NPOGecCHOHANBHBIX 623 AAHHBIX I undopmManuoOHHBIX
CHPaBOIHBIX CHCTEM, NOCTYINHBIX 06YYAI0MEMCS NIPH OCBOEHHH U CUHILTHHDBI

. DIeKTpOHHAS HH(OpMaNKOHHO-06pasoBaTebHas cpema YHHBepcHTeTa: (http://edu.aucu.ru),
(h_ttp://moodle.aucu.ru);

- ONEKTPOHHO-GUBIMOTEYHEIE CHCTEME] «YHHBEpCHTETCKas OUOIHOTEKAY (http://biblioclub.rw/);

. DIIEKTPOHHO-6UGIHOTEYHAY cucrema «IPRbooksy (Www.iprbookshop.ru).

. Hayunag SJIEKTPOHHAS OUOIHOTEKA (http://www.elibrary.ru/)

. Koncyneranr + (http ://Www.consultant-urist.ru/).

- DeNepabHELA HHCTATYT IPOMBIIUIEHHOM cobcTBenHOCTH (http://wwwl fips.ru/);

. Ilatentras 6aza USPTO (http:// WWW.uspto. gov /patents—application—process/search-patents);
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9.0mucanne MaTepHAILHO-TEXHUIECKOH 0a3bl, HEOOXOMUMOM JIf OCyIIeCTBJICHHS
o0pa3oBaTeIbHOr0 MPOIECCA IO TUCIHILINHE

Nerm\ix

HauMeHoBanue crnenuaib-
HbBIX MIOMEIIEHU U moMe-
IMEHUH ISl CAMOCTOATEIb-
HOH padoThl

OcHameHHOCTh CIENHATBLHBIX IOMENIEHU | 0-
MEIEHHI 11 CaMOCTOSATeTbHOH padoThI

AynuTopuu JUIS JTEKIHOHHEIX
3aHSITHHI:

414056, r. ActpaxaHb, yiI.
Tarumesa, 18, aynuropuu
Ne402, 412, 4, 3

Aymutopun
1a00PaTOPHEIX 3aHATHIA:
414056, r. AcTpaxaHs, yiI.

UL

Ne402

Kommnexr yaebHoi Mebenun

JieMoHCTpanmoHHOe 000pya0BaHuE
Y4eOHO-Har s AHEIE TOCOOUs

CranuoHapHBIH MyIbTUME IUAHEIN KOMILJIEKT

Hoctyn x HHGOPMAIMOHHO — TEJIEKOMMYHMKAI[HOH-
Hoil cetu «MHTEpHET

Tartumesa, 186, aymuropus
Ne201

Ne412

Kommnekt yaebnoit mebenu

JleMOHCTpanoHHOE 060pyI0BaHHE
YuebHO-Har s gHbIEe TOCOOHS

CranuoHapHbI MyIBTUMEIUHHEIN KOMILIEKT

JlocTynn kK HHQOPMAIMOHHO — TENEKOMMYHHKAIIHOH-
HOM cetu «MHTEpHET

Aynutopun TUTS
MPaKTHYCCKUX 3aHITHN:
414056, r. Actpaxaus, yi1.
Tatumesa, 18, aymuropuu Ne

207, 209, 211

Ne 4
Kommiext yue6uoi Mebenn
HocTynl K HEHGOPMAIMOHHO — TeIeKOMMYHHKAI[HOH-
HoM cetH «MHTEepHETY

Ne 3
Kommext yue6uoit mebenu
Maxetst
CranuoHapHBIH MyJIbTAMEIAHHEBIH KOMIIIEKT
HocTyn kK HHGOPMANHOHHO — TeTEKOMMYHHKAI[MOH-
HOH# cetu «VHTEpHET»

Ne201
Kommnexr yueGroi mebenn
Monyneasie yuebuble xommuekcs (OO0 «OmbITHBIE
npubopsl» r. HoBocubupcek):
MVYK-M1 "Mexanvka 1"
MYK-M2 "Mexaunuka 2"
MVK-OM1 «DOneKTprYecTBO B MarHeTH3M 1%
MVK-OM1 «DneKTpruuecTBO B MATHETH3M 2%
MVYK-MOT «MoxexynsipHas husmka ¥ TepMOIUHA-
MUKa»
MVYK-OB «BonroBas ontuka

16




AynuTopuu IS TPYIIOBBIX U
VHIBUATYAIBHEIX
KOHCYJIbTaIlUH:

414056, r. AcTpaxaHp, yII.
Tatumesa, 186, ayauTopun
Ne 203, 209

AyIATOpHH UL TEKYIIETO
KOHTpOISL ¥ IIPOMEXYTOYHON
aTTeCTaIlun:

414056, r. AcTpaxass, Y.
Tarumesa, 18, aymuropus No
402, Ne408, Ne204

MVYK-OK «KBanTOBast ONTHAKAY
INeperocHOR MyTbTHMEIAAHBI KOMILICKT

JlocTyn K HEPOPMAIHOHHO — TeIeKOMMYHHUKAIMOH-
goii cetn «VIHTCPHET»

Ne207

KoMIiexT yaeOHo# Meben

KoMmmproTeps! - 16 mT.

CrarmoHapHBIA MyIbTAMETUAHBIA KOMIUIEKT

JocTyn K HHGOPMAIMOHHO — TeIeKOMMYHUKAIOH-
Hoii cetn «VIHTEpHET

Ne209

KoMIuexT yueOHo# Mebeu

KommproTepsl -15 mr.

CranuoHapHBIA MyJIbTAMUAIAAHBIA KOMILIEKT
JTlocTymn K uHGOPMAIIMOHHO — TENIEKOMMYHUKAHOH-
Hoit cetu «VIHTEpHET»

ceru VHTepHET\

Ne211

KowmiuiekT yueOHo# Mebenu

KoMmsroTeps! - 16 1mT.

CranmoHapHBIA MynsTnMezmﬁHHﬁ KOMILIEKT
JlocTyn K HHGOPMAIIMOHHO — TEIEKOMMYHUKAHOH=
HoM cetn «VIHTEPHET»

Ne203
KommiexT yueOHo# Mebenu
TlepeHOCHOM My TbTHMEIMHHEI KOMIUICKT
JocTyn K HHGOPMAIIKHOHHO — TEJIEKOMMYHHKAIHOH-
Hoi cetu «VIHTEPHET»

Ne209
KommiexT yaeOHo# Mebenn
JIeMOHCTPAIMOHHOE 000y I0BaHUE YuebHO-
Harsaase mocoous CTalMoHapHBIH MYJIBTHME -
HBIM KOMILJIEKT
TocTyn K “HGOPMANMOHHO — TEIEKOMMYHUKAIHOH-
Hou cetn «VIHTEpHETY

Ne402

Kommnekt yueOHOH Mebenu

JeMOHCTpaIMOHHOE 000PYI0BaHAE Vyebuo-
HarJSHbIE TTOCOOH

CrarMoHapHEIM MyJIbTHMEIANHBIH KOMIUIEKT
JTocTyn K HEGOPMAIIHOHHO — TEICKOMMYHHUKAIIHOH-
Hoii cetu «VIHTEPHET»

Ne408

KoMmuiekT yueOHol Mebenu
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JIeMOHCTPAI[OHHOC 000pyNOBaHUE VuebHO-
HarsIEbE TTI0co0us

INeperocHOR MyJTETAMETAAHBI KOMIUICKT
JlocTyn K HHQOPMAIHOHHO — TeIeKOMMYHHUKAIOH-
poit cetr «VIHTEpHET»

Ne204

KoMIutekT yueOHo Mebenu

ITepeHOCHOM MyJIbTAMETAAHBIA KOMIUICKT

Joctyn XK HHEGOPMAIMOHHO — TeJIEKOMMYHHKAIOH-
poii cetr «VIHTEpHET»

2. | AymuTopHuH UL Ne201
CaMOCTOSTENBHON paboTEL:
414056, r. AcTpaxaHb, yJL.
Tarumesa 22, ayaaropua Nel
Ne201, 203

KomruiexT yaeOHOM Mebeu

KoMIprOTEPHI — 8 IMT.

JlocTyr K BEGOPMAIHOHHO — TENEKOMMYHUKAIHOH-
gou cetn «VHTEpHET

414056, r. AcTpaxaHb, yI.
Ne203

Tartumena Ne 18a, 6udbmmorte-

Ka, YATATHHBIHA 341 KomiuiekT yueOHo# Mebenn

KoMmproTeps! — 8 IT.

JTocTyn K mHGOPMAIMOHHO — TEIEKOMMYHUKAIHOH-

HOM ceTn «VIHTEpHET

GO IH0TeKa, YATAJLHBINA 321
KommexT yueOHOM Mebemu
KoMmproTepsl - 4 ImT.
JlocTyn K nHbOPMAIHOHHO — TETIEKOMMYHIKAIIMOH-
HoOH cetr «VIHTEpHET»

AymuTopHs Ul XpaHCHAA | Ne201a
IpOPUIAKTHIECKOTO
KomiutexT Mebenu, AHCTPYMEHTEI, 3allaCHBIC JacTH
o6CIyXUBaHMs yIeOHOTO
1a60oparopHOro 060PYAOBaHUL
3. 000pyIOBaHUA:

414056, r. AcTpaxaHs, yII.
Tarumesa, 186, ayauropus
Ne201 a

10.0cofeHHoCTH OpraHU3aNuyu 00yIeHHs N0 TUCIMILIHHE «@u3uKa» IJid HHBAJIHIO0B
| JIAI ¢ OTPAaHUYEHHBIMH BO3MOKHOCTAMH 310POBELS
Jinst 06YdarOMKXCs M3 UHCIA MHBATHIOB M JIMI[ C OTrpaHMYCHHBIMA BO3MOXXHOCTSAMH
3[0pOBBS HA OCHOBAHWH NMHCHMEHHOTO 3aiBJICHI TUCIAILIMHA «DuznKa» peanusyercs ¢ yde-
TOM OCOBEHHOCTEeH ICHXO(PHU3NIECCKOTO PasBUTHSA, MHIAUBUIYAIBHBIX BO3MOXKHOCTEH B COCTOS-
HUS 3[0pOBbs (fajiee — HHIUBUAYABHBIX 0CcOoOEHHOCTEN).
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AHHOTaUSA

K pabo4eii nporpaMMe Ay CHHIIHHBI
«Dusuxay
OIIOII BO no cnenuansHOCTH
20.05.01 «IToxapHasi 6e30MACHOCTH
10 IPOrpamMMe CReUUaIumema
Obwas mpyooemkocms oucyunnunst cocmaensem 10 3auemmpix eouHuuy,
Dopma npoMedsHCymouHoll ammecmayuu: 3K3ameH

Ienbro yuebHOM mucnummmasr «Pusuka» SBIIETCS opmMHEpOBaHHEe KOMIETEHIHEH, 06yya-
TOIAXCA B COOTBETCTBHH C TpeboBanuaMu QelepabHOTO TOCYIAPCTBEHHOTO 00pa3oBaTeNBEHOrO
CTaH/apTa BBICIIETO 00pa30BaHMU 10 HANPABIEHHIO CIEIHATLHOCTH

Yuebnas pucomnuna «@Puzuka» sxoaut B Baok 1 «uenarmmMHbD, 63a30BOH YaCTH.
JUis OCBOEHUSI NMCIUIIIHEGI HEO6XOMIMEI SHAHHUSA, MOJTyYCHHBIC NPH HU3YIEHHUH CIIEIYFOMUX IHC-
uumEH: Marematukay, « Xumuasy, «Du3naxay, «MupopmaruKa U3 cpeHeil mKomb! (Ga30B5Li ypo-
BEHB).

KpaTKOC CoepKaHHEe TUCHUILIUHBI;

Pazgeur 1: Ousuyeckie 0CHOBEI MEXAHHUKEL @u3HuKa MEXaHHUYECKHX KOIeOaHumit

Pazpen 2: Monexynspras pusuxa. Tepmonunamuka

Pasnen 3: Onexrpocrarmka. IT0CTOSHHEDI TOK. ONEeKTPOMarHeTu3M. DJIeKTPOMAarHATHEIE
KoJieOanus.

Paznen 4: Bomusr I’ €OMETPHUYIECKAs ¥ BOJIHOBAS OITHKA

Paszpen 5: Kantosas dusuka. AtomHas (usnka. Pu3KKa aTOMHOTO sSapa

3aBenyromuii kadenpoii P IV
YOI ¢enp - fj’)/ Vs i 52
il S [/ AQUEIZ S =/
A e TOJMHCE



PELIEH3USA
Ha pado4yl0 NporpaMMmy, olleHOYHbIe 1 MeTOAUYEeCKHEe MATepUabl M0 AUCHHUILINHE
«Dusuka»
OIIOII BO no cnennanbHOCTH
20.05.01 «Ilo:xxapHasi 6e30MACHOCTH)
10 NporpamMMme cneyuaiumema

A.M. JTuxmepom nipoBeicHa pelieH3Hs padoueii MPOrpaMMBbI, OIEHOYHBIX U METOJAHYECKUX
MarepuanoB 1o nucuumuinae «@uszuxa» OIIOIT BO nmo cnemumansrHoctr 20. 05.01. «Ilosxcapnasn
be3onacnocmev» no npozpamme cneyuanumema, pazpaborannoi B 'AOY AO BO
"AcTpaxaHCKH TOCYJapCTBEHHBIN apXUTEKTYPHO-CTPOUTEIbHBIN YHUBEpcUTeT"', Ha Kadeape
«CuCcTeMbl aBTOMAaTU3UPOBAHHOTO MPOCKTHPOBAHUS M MOJICITUPOBAHUS (pa3padOTYNK — JIOICHT, K.
1. H., qoueHT B. I1. Bvikosa).

PaccmotpeB npencraBieHHbIE Ha PELIEH3UI0 MaTEpHAalIbl, PELICH3EHT MPHUILIET K CIETYIOLIUM
BBIBOJIAM:

[IpenpsiBnenHass paboyas mporpaMma y4eOHOW IUCHMIUIMHBI «@u3uKa» COOTBETCTBYET
tpeboBanusim PI'OC BO mno cnemumansHocTH 20.05.01. «IMoxcapnas o6e3onacnocmevy no
npozpamme cneyuaaumema, YTBEPKISHHOTO MpUKa3oM MUHHCTEPCTBA 0Opa3oOBaHUsS U HAYKU
Poccuiickoit ®@enepaunu ot 19.09 2017 Ne926 wm 3apeructpupoBaHHoro B MwuHiocte Poccuu
12.10.2017 r. N 48535.

[Tpencrasnennas B [IporpaMme akTyallbHOCTh y4€OHON TUCIUILIMHBI B paMKaX pean3aiuu
OIIOIT BO He moaneXxuT COMHEHHUIO — TUCIUIUINHA OTHOCUTCS K 0a30BOM YacTH y4eOHOTO IHKIIA
bnok 1 «/lucuumimHb».

[IpencraBnennsie B [Iporpamme 1enu yueOHOW AMCHUILTAHBI COOTBETCTBYIOT TPEOOBAHUSIM
OI'OC BO mo cmeumanbHoctu 20.05.01. «Iloscapnasa 6ezonacnocmv» no npozpamme
cneyuanumema.

B cootBerctBum ¢ [IporpamMmoii 3a JUCIUTIIMHON «Du3zuka» 3aKpericHbl 2 KOMHemeHyu,
KOTOpBIE PEATU3YIOTCSI B O0BSBICHHBIX TPEOOBAHUSX.

[Tpennoxennsie B [IporpaMMe HWHOUKATOPHl KOMIIETEHLUUH B KAaTErOPUSX 3HATh, YMETh,
BIIQJICTh OTPAXKAIOT CHENU(PUKY U COJEpKaHWe TUCHUIUIMHBI, a mpeacraBieHHbie B OMM
MOKa3aTea M KPUTEPUU OLEHWBAHUS KOMIIETEHIMH MO JUCHMIUIMHE Ha Pa3jM4YHbIX 3Tamax HMx
(dbopMUpOBaHHS, a TaKXKE IIKAJIbl OLEHWBAHUS IO3BOJISIIOT ONPEACTUTh CTEIEeHb OCTHKEHUS
3asBJICHHBIX  PE3yJbTaTOB, T.€. YPOBEHb OCBOCHMSI OOYYAlOIIMMHCS COOTBETCTBYIOLIUX
KOMIIETECHIIMN B paMKax JUCUUILUIUHBI « DU3uK@).

Wudopmainiis o0 B3aMMOCBSI3M H3Y4YaeMbIX JHUCHUIUIMH W BONPOCaM  HCKJIIOYEHHUS
NyOnmupoBaHWS B COACPNKAHWHM JUCHUUIUIMH COOTBETCTBYET JCHCTBUTEIHLHOCTH. YyeOHas
aucuuIuinHa «@u3zuka» B3auMocBszana ¢ apyrumu aucuuminaamu OITOIT BO no cnenmansHOCTH
20.05.01. «lloxcapnasa 6e3onachocmv» no npozpamme chneyuaiumema WM BO3MOKHOCTh
nyOnupoBaHUs B COAEPKAHUU OTCYTCTBYET.

[IpencraBnennas [Iporpamma npeanojaraeT HCIIOJIb30BaHUE COBPEMEHHBIX
0o0pa30BaTeNbHbIX TEXHOJOTHH MpH pealu3alud pa3IMYHbIX BHJIOB yueOHOU paboTbl. dopmbl
00pa30BaTeNbHBIX TEXHOJIOTHI COOTBETCTBYIOT CIIeU(DHUKE THUCIUTUTHHEI.

[IpencraBnennsie u omnucaHnHble B [Iporpamme ¢opMbl TeKylield OIEHKH 3HAHUUN
COOTBETCTBYIOT CIIeIU(DUKE TUCITUTUIMHEI U TPEOOBAHUSAM K BBIITYCKHHUKAM.

dopma NOPOMEXKYTOYHOW  aTTECTAlMM 3HAHUW  cheyuanucma, TPEIyCMOTPEHHAs
[Tporpammoii, ocymectBisiercss B hpopme skzamena. opmbl OIEHKU 3HAHUH, MPEICTABICHHBIC B
PaGoueit nporpamme, COOTBETCTBYIOT crieU(PHUKE TUCHUTUIMHBI U TPEOOBAHUSAM K BBHIITYCKHUKAM.

VYyebHO-MeTOmMYecKOoe  oOecrieuyeHHe  JUCLUIUIMHBI  IMPEJICTaBICHO  OCHOBHOM,
JOTIOJTHUTEIBLHOM JINTEpaTypOil, HHTEPHET -pecypcaMu U cooTBeTCTBYeT TpeboBanusm ®I'OC BO
no crienuanbHocTH 20.05.01. «Iloxcapnas be3onacnocmov» no npozpamme cneyuaiumemd.

MarepuaibHO-TEeXHUYECKOE oOOecredueHne cooTBeTCTBYeT TpeboBanusiMm OI'OC BO mo
cnenmansHoct  20.05.01. «Ilosycapnas oOe3onacnocmevy no npozpamme cneyuaiumemda u



cneuuuke AUCUMIUIMHBL  «@u3uka» ¥  00ECHEUYMBAaCT HCIOIb30BAaHME COBPEMEHHBIX
00pa30BaTeNbHbIX, B TOM YHCIIE MHTEPAKTUBHBIX METOJIOB O0yUYEHHUSI.

[IpencraBneHHble HA PEICH3HMIO OLIGHOYHBIE M METOAMYECKHE MaTepHallbl CHENHUaTbHOCTH
20.05.01. «lloxcapnas 6e30nacnocmsy, pa3pabOTaHl B COOTBETCTBUHM C HOPMATHBHBIMHU
JOKYMEHTaMH, IpeJCTaBIeHHBIMU B mporpamMme. OLEHOYHBIE M METOJUYECKHE MaTepHajbl MO
nucuuminHe «@u3uka» NpelHa3HauYeHbl U TEKYIIEro KOHTPOJS U MPOMEXKYTOUYHOM aTTecTaliu
M TpPEACTAaBISAIOT  COOOW  COBOKYHMHOCTh  pa3paboTaHHbIX  Kadempoit  «Cucrembl
aBTOMATHU3HPOBAHHOTO IPOECKTHUPOBAHUS M MOJCIHMPOBAHUSY MaTepUaoB [UIsl YCTaHOBIICHUS
YPOBHSI U Ka4eCTBa JIOCTHKEHHSI 00yUJaIOIIUMUCS Pe3yIbTaTOB O0yUECHHUS.

3amayaMy OLICHOYHBIX W METOAMYECKHX MaTepUalIOB SIBISETCS KOHTPOJIb U YIpaBlICHUE
MPOLIECCOM, TPHOOpeTeHUss OOydJalomUMUCS 3HAHWW, YMEHWH, HABBIKOB M KOMIICTEHITHH,
3asABJICHHBIX B 00pa3oBaTelbHOW mporpamme mo gaaHHOW crneruanbHocTn 20.05.01. «Iloxcapnasn
Oe3onacnocmuvy no npozpamme cneyuaiumema.

OneHoYHbIE M METOAMYECKHE MaTepHalibl MO AUCHUIUIMHE «@Du3uka» TpeaCcTaBICHBI:
MEPEeYHEM MAaTEPHAJIOB TEKYILIET0 KOHTPOJIS M MPOMEKYTOUHOM aTTeCTaI|H.

JlanHble Marepuaibl TO3BOJIAIOT B IOJIHOM Mepe OLEHUTh pe3ysbTaThl OOyueHUs Io
mucuuruinHe  «@u3uka» B AITACY, a Takke OLEHUTh CTENeHb C(HOPMUPOBAHHOCTU
KOMMYHUKATUBHBIX YMEHHUI U HaBBIKOB B cepe mpodhecCHOHaTBLHOTO OOIIECHUS.

OBILIUE BbBIBO/bI

Ha ocHOBaHMM NpOBEAEHHON pEIEH3UU MOXKHO CJeNlaTh 3aKJII0YeHHe, 4YTO XapakTep,
CTPYKTypa, COAepKaHHe pabouell MporpamMmbl, OIICHOYHBIX M METOJUYECKHX MaTepHalioB
muctuuabl «@uszuka» OIIOIT BO no cnenmansHoctn 20.05.01. «Ilosxcapnaa 6ezonacuocmoy
no npozpamme cneyuanumema, pazpadOTaHHAS JOLUEHTOM, K. II. H., foueHoM B. I1. Bwvikoeoi
cooTBeTcTBYIOT TpeboBanusiM PI'OC BO, coBpeMeHHBIM TpeOOBaHUSAM OTpACIHU, PhIHKA Tpya,
npodeccuonanbubix cranaaptoB crenuanbHoctd 20.05.01. «Iloxcapnas 6e3onacnocmsvy no
npozpamme cneyuaniumema v MOryT ObITh PeKOMEHIOBAHbI K UCIIOJIB30BaHUIO.
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PELIEH3USA
Ha pado4yl0 NporpaMMmy, olleHOYHbIe 1 MeTOAUYEeCKHEe MATepUabl M0 AUCHHUILINHE
«Dusuka»
OIIOII BO no cnennanbHOCTH
20.05.01 «Ilo:xxapHasi 6e30MACHOCTH)
10 NporpamMMme cneyuaiumema

O.B. Boponoea nipoBenieHa penieH3us pabodeil mporpaMMbl, OIEHOYHBIX U METOTUYECKHIX
MarepuanoB o nucuumuinae «@uszuka» OIIOIT BO nmo cnemumansHoctr 20. 05.01. «Iloscapnasn
be3onacnocmev» no npozpamme cneyuanumema, pazpaborannoi B 'AOY AO BO
"AcTpaxaHCKH TOCYJapCTBEHHBIN apXUTEKTYPHO-CTPOUTEIbHBIN YHUBEpcUTeT"', Ha Kadeape
«CuCcTeMbl aBTOMAaTU3UPOBAHHOTO MPOCKTHPOBAHUS M MOJICITUPOBAHUS (pa3padOTYNK — JIOICHT, K.
1. H., qoueHT B. I1. Bvikosa).

PaccmotpeB npencraBieHHbIE Ha PELIEH3UI0 MaTEpHAalIbl, PELICH3EHT MPHUILIET K CIETYIOLIUM
BBIBOJIAM:

[IpenpsiBnenHass paboyas mporpaMma y4eOHOW IUCHMIUIMHBI «@u3uKa» COOTBETCTBYET
tpeboBanusim PI'OC BO mno cnemumansHocTH 20.05.01. «IMoxcapnas o6e3onacnocmevy no
npozpamme cneyuaaumema, YTBEPKISHHOTO MpUKa3oM MUHHCTEPCTBA 0Opa3oOBaHUsS U HAYKU
Poccuiickoit ®@enepaunu ot 19.09 2017 Ne926 wm 3apeructpupoBaHHoro B MwuHiocte Poccuu
12.10.2017 r. N 48535.

[Tpencrasnennas B [IporpaMme akTyallbHOCTh y4€OHON TUCIUILIMHBI B paMKaX pean3aiuu
OIIOIT BO He moaneXxuT COMHEHHUIO — TUCIUIUINHA OTHOCUTCS K 0a30BOM YacTH y4eOHOTO IHKIIA
bnok 1 «/lucuumimHb».

[IpencraBnennsie B [Iporpamme 1enu yueOHOW AMCHUILTAHBI COOTBETCTBYIOT TPEOOBAHUSIM
OI'OC BO mo cmeumanbHoctu 20.05.01. «Iloscapnasa 6ezonacnocmv» no npozpamme
cneyuanumema.

B cootBerctBum ¢ [IporpamMmoii 3a JUCIUTIIMHON «Du3zuka» 3aKpericHbl 2 KOMHemeHyu,
KOTOpBIE PEATU3YIOTCSI B O0BSBICHHBIX TPEOOBAHUSX.

[Tpennoxennsie B [IporpaMMe HWHOUKATOPHl KOMIIETEHLUUH B KAaTErOPUSX 3HATh, YMETh,
BIIQJICTh OTPAXKAIOT CHENU(PUKY U COJEpKaHWe TUCHUIUIMHBI, a mpeacraBieHHbie B OMM
MOKa3aTea M KPUTEPUU OLEHWBAHUS KOMIIETEHIMH MO JUCHMIUIMHE Ha Pa3jM4YHbIX 3Tamax HMx
(dbopMUpOBaHHS, a TaKXKE IIKAJIbl OLEHWBAHUS IO3BOJISIIOT ONPEACTUTh CTEIEeHb OCTHKEHUS
3asBJICHHBIX  PE3yJbTaTOB, T.€. YPOBEHb OCBOCHMSI OOYYAlOIIMMHCS COOTBETCTBYIOLIUX
KOMIIETEHIINI B paMKax AUCHUILUIUHBI « DUSUKAY.

Wudopmanis o0 B3aMMOCBSI3M H3Y4YaeMbIX JUCHUIUIMH W BONPOCaM  HCKJIIOYEHHUS
NyOnmupoBaHWS B COACPNKAHWHM JUCHUUIUIMH COOTBETCTBYET JCHCTBUTEIHLHOCTH. YyeOHas
aucuuIuinHa «@u3uka» B3auMocBszana ¢ apyrumu aucuumimHamu OOIT BO no cnenumansHOCTH
20.05.01. «lloxcapnasa 6e3onachocmv» no npozpamme chneyuaiumema WM BO3MOKHOCTh
nyOnupoBaHUs B COAEPKAHUU OTCYTCTBYET.

[IpencraBnennas [Tporpamma npeanojaraeT HCIIOJIb30BaHUE COBPEMEHHBIX
0o0pa30BaTeNbHbIX TEXHOJOTHH MpH pealu3alud pa3IMYHbIX BHJIOB yueOHOU paboTbl. dopmbl
00pa30BaTeNbHBIX TEXHOJIOTHI COOTBETCTBYIOT CIIeU(DHUKE THUCIUTUTHHEI.

[IpencraBnennsie u omnucanHble B [Iporpamme ¢opMbl TeKylield OIEHKH 3HAHUUN
COOTBETCTBYIOT CIIeIU(DUKE TUCITUTUIMHEI U TPEOOBAHUSAM K BBIITYCKHHUKAM.

dopma NOPOMEXKYTOYHOW  aTTECTAlMM 3HAHUW  cheyuanucma, TPEIyCMOTPEHHAs
[Tporpammoii, ocymectBisiercs B hpopme skzamena. opmbl OIEHKH 3HAHUH, MPEICTABICHHBIC B
PaGoueit nporpamme, COOTBETCTBYIOT crieU(PHUKE TUCHUTUIMHBI U TPEOOBAHUSAM K BBHIITYCKHUKAM.

VYyebHO-MeTOmMYecKOoe  oOecrieuyeHHe  JUCLUIUIMHBI  IMPEJICTaBICHO  OCHOBHOM,
JOTIOJTHUTEIBLHOM JINTEpaTypOil, HHTEPHET -pecypcaMu U cooTBeTCTBYeT TpeboBanusm ®I'OC BO
no crienuanbHocTu 20.05.01. «Iloxcapnas be3onacnocmovy no npozpamme cneyuaiumemd.

MarepuaibHO-TEeXHUYECKOE oOOecredueHne cooTBeTCTBYeT TpeboBanusiMm OI'OC BO mo
cnenmansHoct  20.05.01. «Ilosycapnas oOe3onacnocmevy no npozpamme cneyuaiumemda u



cneuuuke AUCUUIUIMHBL  «@u3uka» W  00eCHeUMBaCT HCIOJIB30BAaHHE  COBPEMEHHBIX
00pa30BaTeNbHbIX, B TOM YHCIIE MHTEPAKTUBHBIX METOJIOB O0yUYEHHUSI.

[IpencraBneHHble HA PEICH3HMIO OLIGHOYHBIE M METOAMYECKHE MaTepHallbl CHENHUaTbHOCTH
20.05.01. «lloxcapnas 6e30nacnocmsy, pa3pabOTaHl B COOTBETCTBUHM C HOPMATHBHBIMHU
JOKYMEHTaMH, IpeJCTaBIeHHBIMU B mporpamMme. OLEHOYHBIE M METOJUYECKHE MaTepHajbl MO
nucuuminHe «@u3uka» NpelHa3HauYeHbl U TEKYIIEro KOHTPOJS U MPOMEXKYTOUYHOM aTTecTaliu
M TpPEACTAaBISAIOT  COOOW  COBOKYHMHOCTh  pa3paboTaHHbIX  Kadempoit  «Cucrembl
aBTOMATHU3HPOBAHHOTO IPOECKTHUPOBAHUS M MOJCIHMPOBAHUSY MaTepUaoB [UIsl YCTaHOBIICHUS
YPOBHSI U Ka4eCTBa JIOCTHKEHHSI 00yUJaIOIIUMUCS Pe3yIbTaTOB O0yUECHHUS.

3amayaMy OLICHOYHBIX W METOAMYECKHX MaTepUalIOB SIBISETCS KOHTPOJIb U YIpaBlICHUE
MPOLIECCOM, TPHOOpeTeHUss OOydJalomUMUCS 3HAHWW, YMEHWH, HABBIKOB M KOMIICTEHITHH,
3asABJICHHBIX B 00pa3oBaTelbHOW mporpamme mo gaaHHOW crneruanbHocTn 20.05.01. «Iloxcapnasn
Oe3onacnocmuvy no npozpamme cneyuaiumema.

OneHoYHbIE M METOAMYECKHE MaTepHalibl MO AUCHUIUIMHE «@Du3uka» TpeaCcTaBICHBI:
MEPEeYHEM MAaTEPHAJIOB TEKYILIET0 KOHTPOJIS M MPOMEKYTOUHOM aTTeCTaI|H.

JlanHble Marepuaibl TO3BOJIAIOT B IOJIHOM Mepe OLEHUTh pe3ysbTaThl OOyueHUs Io
mucuuruinHe  «@u3uka» B AITACY, a Takke OLEHUTh CTENeHb C(HOPMUPOBAHHOCTU
KOMMYHUKATUBHBIX YMEHHUI U HaBBIKOB B cdhepe mpodhecCuoHaIbHOTO OOIIEHNS.

OBILIUE BbBIBO/bI

Ha ocHOBaHMM NpOBEAEHHON pEIEH3UU MOXKHO CJeNlaTh 3aKJII0YeHHe, 4YTO XapakTep,
CTPYKTypa, COAepKaHHe pabouell MporpamMmbl, OIICHOYHBIX M METOJUYECKHX MaTepHalioB
muctuuabl «@uszuka» OIIOIT BO no cnenmansHoctn 20.05.01. «Ilosxcapnaa 6ezonacuocmoy
no npozpamme cneyuanumema, pazpadOTaHHAS JOLUEHTOM, K. II. H., foueHoM B. I1. Bwvikoeoi
cooTBeTcTBYIOT TpeboBanusiM PI'OC BO, coBpeMeHHBIM TpeOOBaHUSAM OTpACIHU, PhIHKA Tpya,
npodeccuonanbubix cranaaptoB crenuanbHoctd 20.05.01. «Iloxcapnas 6e3onacnocmsvy no
npozpamme cneyuaniumema v MOryT ObITh PeKOMEHIOBAHbI K UCIIOJIB30BaHUIO.
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COJEPXAHUE:

Crp.

OrneHOYHBIE X METOTUIECKIE MATEPHUAITBI JUISI POBEIEHUS TEKYINErO0 KOHTPOJIL 4
YCIIEBAEMOCTH U IIPOMEXKYTOUHOM aTTecTaluy ¥ 00yJaroIuXCs 110

JUCITUILIVHE

[Tepeuens KOMIIETEHIMH € yKa3aHHUEM 3TalloOB UX GOpMHUPOBaHUS B IPOIECCE 4
OCBOEHUsI 00pa30BaTENbHON IPOTPaMMBI

Omnucanne nokazareneit U KpUTEPUEB OIEHUBAHUS KOMIIETCHIUM Ha pa3Ind- 6
HBIX 3Tanax ux GOopMHUPOBAHUS, OTIUCAHUE ITIKAJ OIICHHBAHUS

IlepeueHb OIIEHOYHBIX CPEACTB TEKYIIEeH HOPMBI KOHTPOJIS YCIIEBAEMOCTH 6
Omnucanne nokazareneit U KPUTEPUER OICHUBAHUSI KOMICTCHIIHIM IO TUACIH-

IUTMHE Ha PAa3IMYHBIX 3Talax uxX GOPMUPOBAHHUS, OMCAHUE KA OI[CHHBA- 7
HUI

ITIxamna oneHuBaHUs 9
THIIOBBIE KOHTPOJIBHBIE 3aJaHUS WIH WHbIE MaTepUalIbl, HEOOXOQUMEBIE VLT 10
OLCHKM 3HAHWM, YMEHUH, HABBIKOB, XapaKTEePU3YIOMUX 3Talbl GOpMHpOBa-

HUSI KOMITIETCHUUH B IIPOLIECCE OCBOECHHUS 00pa30BaTENbHOM IPOrPaMME] 12

Ilepeuens 1 XapaKTEpHUCTHKY IPOIEAYPHI OLICHABAHNUS 3HAHHMN, YMEHUH, HABBI
KOB, XapaKTEPHU3YIOIIUX 3Talbl (OPMUPOBAHHUSI KOMIIETECHIIMI
ITpunoxenus 14
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1.2. Onucanue mokaszaTeyieil U KPUTepHEeB OLECHHBAHHS KOMIICTEHIUNH HA PAa3JIHIHBIX
3Tanax ux popMupoBaHHHA, O CAHNE IIKAJ OleHUBAHUS

1.2.1. IlepedeHb OIEHOYHBIX CPEACTB TEKYIero KOHTPOJIS yCIIeBAEMOCTH

HanmeHnoBanwe Kpatkas xapakTepucTiKa [IpencrarieHue OLEHOYHOTO CPEA-
OIIEHOYHOT'O OIICHOYHOT'O CPEJICTBA cTBa B GoHIIE
CpencTBa

KoHntponrHas pa-
6ota

Cpencrteo NpoBEpKH YMEHHM IIpU-
MEHATh IONyYeHHBIE 3HAHUA I
pelIeHUs 3a1ay OIPENEICHHOrO TH-
I1a 110 TEME WM pa3feny

KomrmiexT KOHTpOJIBHBIX 33/1aHuUi 110 Ba-
pHuaHTam

Tect

Cucrema CTaHAAPTU3UPOBAHHBIX
3aJlaHuM, IIO3BOJIAIOINAS aBTOMATH-
3UpOBaTh IIPOLENYPY HU3MEPEHUS
YPOBHS 3HaHMI M yMeHHH 00ydJaro-
erocs

DOHJ TECTOBBIX 3aJaHUH
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2. Tumnosbie KOHTPOJIbHBIC 3aJaHUsl HJIA HHbIC MaTE€pHAJIbI, He00X0JUMBIE [IJIf OLEHKH 3Ha-
HHﬁ, yMeHI/Ii;I, HaBbIKOB, XapPAKTCPUIYIOIHUX 3TAIlbI (l)OpMI/IPOBaHl/IH KOMIIETEHIIHI1 B mpo-
mecce 0CBoCHU A OﬁpaSOBaTEJIBHOﬁ nporpaMmmMabI

TUIIOBHIE 3ATAHUS A1 IPOBEJAEHUSAIIPOMEXYTOYHOM ATTECTAITUN:

2.1. Dx3ameH
a) munogvie onpocwl K sx3ameny (Ilpunooicenuel)
0) Kpumepuu OYyeHUBAHUA.

ITpu orieHKe 3HaHUI Ha 3K3aMEHE yIUTHIBACTCS:

1. YpoBeHs chOpMHUPOBAHHOCTH KOMIICTCHITHA.
2. YpOBEHb YCBOEHHSA TCOPETHYECKMX IIOJOXEHUN NUCIIUIUIMHEI, MPaBHIBHOCTE (HOPMYITHPOBKH
OCHOBHBIX ITIOHATHH ¥ 3aKOHOMEPHOCTEH.

3. YpoBeHb 3HaHUS (HaKTHIECKOrO MaTepHaia B 00beMe IIPOrPaMMEL.
4. Jloruka, CTpyKTypa X IpaMOTHOCTH U3JI0KEHHS BOIIPOCa.

5. YMeHue CBsI3aTh TEOPHIO C IPAKTHKOM.

6. YMmeHue nenaTh 0000IeH s, BEIBOIEL.

Nen/mn Ouenka Kpurepun onenkn

1 OTaugHo OTBeTHI Ha IIOCTABJICHHBIE BOIIPOCEHI U3JIararOTCs JOrM4HoO, I10-
CIIEI0BATENIBHO U He TPeOYIOT HOMOIHHUTEBHBIX TOACHEHHIA.
ITonHO pacKkpeIBarOTCS MPHYNHHO-CIICICTBEHHBIE CBA3H MEXKIY
SBJICHUAMU U COOBITUAMHE. JlenaroTcst 000CHOBaHHbIE BHIBOIBI.
JeMoBCTpHpYIOTCS ITyOoKHe 3HaHus 6a30BEIX HOPMATHBHO-
NpaBoBEIX akTOB. COOIIONAIOTCS HOPMBI JIUTEPATYPHOM PEYH.

2 Xoporo OTBeTrI Ha MOCTABJICHHBIE BOIPOCHI U3JIATA0TCS CHCTEMATH3H-
POBAHO M MOCNIEN0BATENBHO. ba3oBble HOpMaTHBHO-TIPABOBEIE
aKTBI MCIIONIb3YIOTCS, HO B HEIOCTATOUYHOM 06BbemMe. Marepuai
U3]IAraeTcsl yBepeHHO. PaCKpBITHl IPHYHHHO-CIIEACTBEHHBIE
CBSI3U MEXTY ABJICHUAMH U COOBITUAME. JleMOHCTpHpyeTCs
YMEHUE aHATU3UPOBATh MaTepPHall, OJHAKO HE BCE BBIBOIBI HO-
CAT apryMEHTUPOBAHHBIM H J0Ka3aTeNbHbIH XapakTep. Cobitro-
J@r0TCs HOPMEI JINTEPATyPHOH PEeUH.

3 Y IOBNETBOPUTENHHO JlomyckaroTcs HapyIIeHHs B MOCIEA0BATEIEHOCTH U3JI0KEHM.
HmeroTcs ymoMHMHAHHA 00 OTHENBHBIX 0a30BEIX HOPMATHBHO-
MpPaBOBBIX aKkTaX. HemoaHo pacKphIBatOTCS MPHYHMHHO-
CJIEICTBEHHEIE CBSI3U MEKIY SIBICHUSIMHU U COOBITUAMU. J[eMOH-
CTPHPYIOTCS TIOBEPXHOCTHBIE 3HAHMA BOIIPOCA, C TPYIOM pella-
FOTCS KOHKPETHEBIE 3a1a4U. FIMEeIOTCs 3aTpyIHEHUS C BEIBOJJAMH.
JloryckaroTcs HapyHIeHHs HOPM JIMTepaTypHOM peyu.

4 Heynosnersopurensao Marepuan usnaraercs HeIOCIEIOBATEILHO, COUBYHBO, HE MIPE/I-
CTaBJIse€T ONPEACIICHHON CHCTEMBI 3HAHMI 10 gucrumuivae. He
PAaCKphIBAXOTCSA NPHYMHHO-CIICICTBEHHBIE CBS3U MEXKIY SIBJICHM-
AMH 1 coOprTusaMU. He npoBoauTes aHanus. BeIBOABI OTCYTCTBY-
10T. OTBETHI Ha AONOTHUTENBHBIE BOIPOCHI OTCYTCTBYIOT. MiMe-
IOTCS 3aMETHBIE HapYIIEHHU HOPM JIMTEPaTypHOH peuH.




THUIIOBBIE 3ATAHUWS JJIsI TIPOBEAEHUS TEKYIIEI'O KOHTPOJIA:
2.2. KonTpoanHasi pabora

a) munoswvie 300anUs O KORMPOoALHOU pabomyi (Ilpunoscenue 2)
0) Kpumepuu OYeHUBAHUS

Brmomasercs: B mucbMeHHOU Gopme. IIpr omeHke paboThI CTyICHTa YIUTHIBACTCS:
1. ITpaBuiIbHOE PaCKpPHITHE COACPKAHUSA OCHOBHBIX BOIIPOCOB TEMBIL, IIPABUIHHOE PEIICHHUE 3a1a4.
2. CaMOCTOSTENBHOCTh CYXXICHUH, TBOPYESCKUM IOJXO0J, HaydHOEe O0OCHOBAHHE PACKPHIBAEMOM
npoOJIEMEL.
3. IIpaBUIBPHOCTE HCIIONB30BAHMUS IIUTAT (€CIH IIUTaTa IPUBOIUTCS TOCIOBHO, TO HAIO B3ATh €€ B
KaBBIYKM M yKa3aThb UCTOYHHUK C yKa3zaHHeM (aMHIIMU aBTOpa, Ha3BaHHS IPOU3BEICHUS, MECTa U
ropojia U3JaHus, ToMa, 4YacTH, naparpada, CTpaHHUITh).
4. Hanuuue B KOHIE pabOTHI IIOJTHOTO CIIACKA JIUTEPATYPHIL.

Nen Onenka Kputepnu oneHkn

/n ‘

1 OTnuyHO CryneHT BBINONHUI paboTy 6e3 OUO0K ¥ HENOYETOB, HOMYCTHIT
He OoJiee OTHOTO HeOYeTa

2 Xopomio CryneHT BBIIOIHII PabOoTy MOIHOCTHIO, HO JAOIYCTHI B HEl He

Oonee ofiHOM Herpy0Ooil OMMOKH M OXHOTO HEJOYETA, WU He
Oonee IBYX HEOYETOB

3 VY noBnEeTBOPHUTENBHO CTyzeHT NpaBUIbHO BBIIOIHII HE MEHEE TOJIOBHHEI PaGOTEI
WK JOITYCTHII He OoJiee ABYX rpyOBIX OMIMOOK, MM He 6ojee
OIHOM rpyOoi M OfHO# HerpyOoi OIIMOKH ¥ OJHOrO HEJ0YEeTa,
win He 6onee ABYX-TpeX HErpyOhIX OMIMOOK, I OIHON HErpy-
G0 OIIMOKH M TPeX HEOYETOB, WITH NIPH OTCYTCTBHMH OIIMOOK,
HO TIPH HAJIMYHMM YETHIPEX-IIITH HEOYETOB, IUIOXO 3HAET MaTe-
pHa, JOIyCKaeT UCKaKeHHe (haKToB

4 HeynoenerBopurensHo CTyzeHT JOMyCTHII YHCIIO OIMOOK M HEJOUETOB IPEBOCXO/IAIIEE
HOPMY, IIpH KOTOPOH MOXET OBITH BBICTABJIEHA OLIEHKA «3%, WK
€CJIM NPAaBHJIBHO BHIINOJIHMII MEHee IIOJIOBUHBI pabOTHI

5 3auTeHo Bemonneno npasuisHo He MeHee 50% 3ananuii, paboTa BEINON-
HEHa 10 CTaHIapTHOM MIIM CAMOCTOSATENBHO pa3paboTaHHOM Me-
TOJIMKE, B OCBEILEHHH BOIIPOCOB HE COACPIKHUTCS IPYOBIX OIIK-
00K, 10 X0y PeLIeHHs CeaHbl ApIYMEHTHPOBAHHbIE BHIBOJB,
CaMOCTOSITENBHO BEINOJIHEHA FpadHyecKas YacTh paboTh

6 He 3aureno Crynenr He cripaBmiics ¢ 3aaHieM (BBITIOIHEHO PABUIBLHO Me-
Hee 50% 3ajanus BapuaHTa), He PACKPBITO OCHOBHOE CONEPIKa-
HHE BOIIPOCOB, UMEIOTCSA IpyOble OIIMOKH B OCBEILEHHH BOIIPO-
ca, B PCLUCHHUM 3a/1a4, B BBIIIOJHEHUHU rpadHUeCcKOM YacTu 3a1a-
HHS ¥ T.J.,  TAKOKE BHIIIOJHEHA HE CAMOCTOSATENBHO.

2.3. Tecr (BX0aHOH KOHTPOJIb H HTOTOBBIH KOHTPOJIb)

@) munosoii xomniexm 3adanuti Ons mecmos (Ipunosicenue 3)
6) xpumepuu oyenusanus
IIpu onenKe 3HaHUI IO pPe3yIbTATaM TECTOB YIUTHIBACTCS:

1. VpoeHB CHOPMUPOBAHHOCTH KOMIIETEHITHIL.
2. VpOBEHDb yCBOEHHUS TEOPETUYECKHX MOJOKEHNH NUCIUILIAHEL, [IPaBHIIBHOCTH (OPMY- JIH-
POBKHM OCHOBHBIX IIOHSTHH ¥ 3aKOHOMEPHOCTEH.

3. YposeHs 3HaHNS (HaKTHYIECKOrO MaTepHana B 06beMe IPOrPaMMEL
4. Jlorvka, CTpYKTypa B rPaMOTHOCTb H3JI0KEHHS BOIIPOCA.
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5. YMeHue cBsI3aTh TEOPHUIO C IIPAKTHKOM.
6. VYmeuue nenars 0000IIEHNS, BHIBOIEL

Nenn Onenka Kpurepuu onenku
/n

1 2 3
1 Otnmano €CIIH BHIIIOJIHEHBI CIIEAYIOIHIE YCIOBH:

- TaHBI IIPaBUIILHEIE OTBETHI HE MeHee geM Ha 90% BompocoB
TECTa, UCKIIFOYast BONPOCHI, HA KOTOPHIE CTYACHT IOJDKEH JIaTh
CBOOOIHEIH OTBET;

- Ha BC€ BOIIPOCHI, IPEIOJIaratoIpe CBOOOIHEIN OTBET, CTY-
JIEHT JaJI IPaBUIILHEIN U MOJHEIN OTBET.

2 Xoporio €CJI BEIIOJHEHBI CIETYIOMNE YCIOBH:

- JaHBl IIPAaBUIIBHEIE OTBETHI HE MeHee 4eM Ha 75% BOIIpOCOB
TECTa, UCKITF0Yasl BOMPOCHL, Ha KOTOPEIE CTYACHT JOJDKEH JaTh
CBOOOHEIA OTBET;

- Ha BC€ BOIIPOCEHI, IPEATIOararye cBOOOIHEIN OTBET, CTY-
IIEHT JJaJ IPaBMIIbHEIN OTBET, HO JOIYCTHII HE3HAYUTEILHEIE
OIMOKH ¥ HE IT0Ka3a] HEOOXOIUMOM IIOIHOTEL.

3 | YIOBIETBOPUTENBHO €CJIM BBIIOJHEHBI CIEYIOIIHE YCIOBHS:

- JIaHBl NPaBUIILHEIE OTBETHL HE MeHee 4yeM Ha 50% Bompocos
TECTa, MCKIIFOYas BOIIPOCHI, Ha KOTOPHIE CTYINCHT JOJDKEH JaTH
CBOOOIHEIA OTBET;
- Ha BCE BOIIPOCEHI, NPEIIOaralole CBOOOMHBIA OTBET, CTY-
JEHT Jajl HEIPOTHBOPEYHUBEIA OTBET, WIIN IIPH OTBETE JOMYCTHIT
3HAYUTEIIbHBIE HETOYHOCTH M HE TI0KAa3aj IOJIHOTEL

4 HeynoBneTBOpUTENRHO| €CIIH CTYASHTOM HE BBINOJIHEHb] YCIIOBHS, IIPE/IIOATaONIHe
OIICHKY «Y IOBIETBOPHTEILHOY.

5 3ayTeHo BeicTaBngeTcs npy COOTBETCTBHY IapaMeTpaM SK3aMeHAIMOH-
HOM INKagbl HA YPOBHSIX «OTIHYHOY, «XOPOIIOY,
«yIOBJIETBOPUTEIHHO».

6 He3zauteno BeicTaBgeTcs Ipu COOTBETCTBUY IIapaMeTPpaM SK3aMeHAIMOH-

HOM IIKaJIhI HA YPOBHE KHCYOOBJICTBOPUTECIIBHO .

3. IlepeyeHb M XapaKTePHCTHKH IPOIEXyPHl OLNEHUBAHHUS 3HAHHNA, yMeHH, HABbI-
KOB, XapaKTePH3YIOMHUX 3TaNbl GOpPMHUPOBaAHHSA KOMIIETEHIMIA

IIponenypa npoBefeHns IPOMEXYTOTHOM aTTECTAIMM U TEKYIIETO KOHTPOJIS yCIeBaeMo-
CTH PErIaMEHTHPYETCS IOKATHHBIM HOPMATHBHEIM aKTOM.
Ilepedens U XapaKTePHCTHKA NPOLEAYP TEKYIEro KOHTPOJIS H MPOMeXKYTOUHON aTTecTa-
MM [0 JUCHUIIHHE

IepronuaHOCTh U

Ne HanmenoBanue one- | croco6 mpoBeneHus | BHbl BCTaBISEMBIX R
- HOYHOTI'O CPelICTBa NIPOLIe Ly PHI OLICHH- OLICHOK pMma y=
BaHUA

Paz B cemecTtp, mo BenomocTts, 3aueTHas

Tlo naTubameHOM

1. Oxk3ameH OKOHYaHUH HU3yve- Kae KHIDKKa, yueOHas KapTou-
HUS AVCHUTUTHHEL Ka, IOpThOIHO
2. | Konrponrnas pabora | Pas B cemectp, mo o matubayeHo#t | XKypHan ycnepaemocTH
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OKOHYaHHUH U3y4e-
HH JUCIUITIIMHBL

LIKaJIe WA
3aYTeHO/HE3aYTEHO

NperoaBaTels;
Terpans A7 BEIIOTHEHUSA
KOHTPOJIBHEIX paboT

Tect

BxomHoe TecTupo
BaHHE 10 AUCLIH-
TUTHHE — BHAYATIC
V3YYEHUS AUCLIH-
IUTHHEI (B HaJaJie

cemectpa) Mtorosoe

TECTHPOBAHUE — ITO
OKOHYaHUH HU3YyHC-
HHW TUCIHUIIIAHBL

ITo maTubamnsHOH
[IKaJie WIH
3aYTEeHO/HEe3aYTEeHO

XKypran ycieBaeMoCTH
[IpernoaaBaTesns
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10.
11.
12.
13,
14.

15

21,

22,
23
24.
23.
26.

27
28.
29,
30.
31
32.
33.
34.

IIpuiao:xenne 1

TumnoBbie BOIPOCHI K 3K3aMEHY
OK-1

Pazoen 1 @usuueckue ocroevl mexanuxu. Quzuxka mexanuveckux konebanuii (1 cemecmp)
3HaTh OCHOBHBIE MOHATHS, ABJICHUS ¥ 3aKOHBI Pa3/IelioB QH3UKH, yMETh OOBSICHATH OCHOBHBIE Habro1ae-
Mbl€ TIPUPOHBIE SIBJIEHUS C MO3ULMI (QyHIaMEeHTaIbHBIX QU3NYECKHX 3HaHMH, BIIaIETh OCHOBHBIMH METO-
AJaMH TEOPETUYECKOTI0 U SKCIIEPUMEHTAIIBHOT'O HCCIICAOBAHNA (bHBPI‘-ICCKI/IX SIBIICHUM:

Kunemartnueckoe OIuMcaHue paBHOYCKOPEHHOTO (paBHO3aMEIEHHOT'0) ABHKCHU.
Kunemarnueckoe OmHcaHie PaBHOYCKOPEHHOTO (PaBHO3aMEANICHHOTO) KPUBOIUMHERHOIO JBUXKE-
HUSL.

3akoHbI Hpr0TOHA U1 TOCTYNATENBHOTO IBHXKEHMS.

3axonbl HeroTOHA U1l BpalmaTenbHOTO ABMKCHU.

Teopema o ABMXEHUU [IEHTPa HHEPIHH.

KoHcepBaTHBHBIC B HEKOHCEPBATUBHBIE CHIIBL. CBA3b MEXIy KOHCEPBAaTUBHOM CHJION M ITOTECHIIH-
aIbHOU 3HEPTUEH.

Pa6oTa. MommHOCTE. DHEPrHs M1 MOCTYNATEIFHOTO JBHKEHUS.

Pa6ora. MomuocTs. DHEprus Il BpalaTeIbHOIO ABHKCHHUS.

Cuna xakx IpoU3BOIHAS UMITYJIbCA.

ITonsatue MoMeHTa HHEpIWH. Ta0IrIa MOMEHTOB HHEPIMHU TeJl IPaBUILHOH QOPMEIL.
Kunernueckas sHEprus Il BpallaTeIbHOTO ABMKEHUS.

Heynpyruii ynap.

VYopyruii yaap.

[IpuHnun oTHOCHTENBHOCTH [ ammies.

. [Ipeobpazopanue JlopeHna.
16.
17.
18.
9.
20.

CnenctBus u3 npeobpasopanuit Jlopenua.

CranuoHapHOe JBUXKECHNE UCATBHOM XUIKOCTH.

VYpaBHEHUE PAaBHOBECHS U JBHKEHUS XUIKOCTEH.

VYnpyrue Hanpspxkerus u gedopmarus. CpoiicTra.

O606mennsIii 3axoH ['yka. KoaddurmeHTs! 5XeCTKOCTH U YIIPYTOCTH.

Pazoen 2 Monexynapuaa ¢pusuxa. Tepmoounamuxa (1 cemecmp)

OcuoBuble nonoxenus MKT. Ilapamerpsr MKT. OcHoBHBIE TepMOOUHAMHYECKHE IapaMeTphL
Oyuxnua cocrosaus. [Iponecc. M3omponeccsl. OMIUPUIECKHE 3aKOHEL.

Ypaaenue Menneneesa-Kianeiipona.

TepMoauHaAMUYECKHUH CMBICIT TaBIICHUS.

TepMoauHAMUYECKHH CMBICT TEMIIEPATYPHhIL.

Bemson ocaoBHOro ypaBaeHus MKT. 3axon [lansToHa.

CpennecratucTudeckue xapakrepuctuku. Oiaykryanus. Pacnpenenenne MoneKyn rasa mo oobe-
My.

Bapomerpuueckas popmyna. Pacnpenenenne bonpnmana.

BHyTpeHHA 5HEeprus uaeanbHOro raza. BHyTpeHHss 3Heprus, Kak QYHKIUI COCTOSHH.
Pabora B Tepmonunamuke. [Ipupamenue paboThL.

Pabota mist m30TepMUIEcKOro mporecca.

Pabora 1 n3obapudeckoro mnpouecca.

I Havano TepMoAMHAMUKY IS H30IPOIIECCOB.

TemnoemkocTs. MoisipHas TeII0EMKOCTh. TemIoeMKOCTh H30MPOIIECCOB.

®opmyna Maifepa. TemnoeMKoCTs MHOTOATOMHBIX Ta30B.
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35

36.

37.

38

39.
40.

41.

42.

43.

44,

45.

46.
47.
48.

49.

50.
31,
52.

334
54.

55.
56.
57.
58.
59.

60.
61.
62.
63.

64.
65.

66.
67
68

. AnuabaTtuyeckuit mpouecc. J{marpamma agpabaTrdeckoro npounecca. 3akon Ilyaccona.
Cratuctryeckuii Bec. DHTponus. V3MeHEeHWe 3HTpONMHM IJI1 PABHOBECHBIX M HEPABHOBECHBIX
IIPOLIECCOB.

OmnpeneneHue IIMHEI CBOOOAHOTO Ipobera.

. Juddy3us B razax.

TennonpoBoIHOCTH I'a30B.

®aza. ®azossle nepexonrl. YpasHeHue Knaysuyca -Knanelipora.

Pazoen 3. nekmpocmamuxa. Ilocmoannuwiii mox. Inekmpomaznemusm (2 cemecmp)
DneKTpudecKuil 3apsa. 3aKoH COXpaHeHHs 3apsnoB. JIuHelHas, MOBepXHOCTHas U 00BeMHAas
IJIOTHOCTH 3apsnoB. B3aumonelicTBre MEX Ty 3apsaamu.

HanpsokeHHOCTB 3IEKTpOCTaTHIECKOro Moy, HanpsokeHHOCTh 1Ol TOYEYHOTO 3apsiia U CHCTe-
MBI TOYEUHBIX 3apsAA0B. [[puHINT HATOXEeHUS MONIeH.

Pabota 3nexTpocTaTHIecKOro mois Mo NepeMEINeHHIo 3apsanaa. [JoTeHIHabHEI XapaKTep dJIeK-
TPOCTAaTUYECKOTO TIOJIA.

ITorernuan. Pa3sHocts noteHnmanos. IloTeHIa oIS TOYEYHOTO 3apsaa U CHCTEMBI TOUEYHBIX
3apsIoB.

XapaKTEepUCTUKU 3IEKTPOCTATUYECKOTO IIONI: HANpPSDKEHHOCTh W MOTeHIHal. CBS3b MEXIy
HUMU.

[upkynanus BeKTOpa HANPSKEHHOCTH. PHU3NYECKUM CMBICIL.

Ilonstue motoka. Teopema ["aycca.

IIpoBOgHMKHE B 3IEKTPHUECKOM IIOJNE. DIEKTpoeMKocTh. KoHmeHcaTopsl. EMKOCTE yeaMHEHHOrO
nrapa.

EMKocTh myIockoro xogzaeHcaropa. ITocienoBaTenbHOe U IMapaUIebHOE COSIUHEHHE KOHEHCa-
TOPOB.

OHeprus B3auMOJEHCTBHS CHCTEMBI JIEKTPUUECKUX 3aPSI0B.

OHeprus yeAUHEHHOTO IPOBOJHAKA ¥ KOHICHCATOPA.

OnexTpudecku# Tok. CHa U INIOTHOCTH TOKA. Y CJIOBHE CYIECTBOBAHUS TOKA B end. CTOpOHHHKE
cuisl DJ(C.

3axon OMa B HHTETpaIbHOH (hopMe [UII OTHOPOIHOTO U HEOAHOPOJHOIO YYACTKA IEIIH.
Conpotusnerne npoBoAHUKOB. ITocienoBaTensHOe U MapalUleNbHOE COEAUHEHHE CONPOTHUBIIE-
HUM.

3akon Oma B auddepernmansHON hopMe ISt OJHOPOIHOIO M HEOAHOPOJHOIO YUACTKA IEIH.
Pa6ora u MomHOCTh TOKa. 3akoH JDxoyisi-JIeHna B HHTErpaIbHOM hopMe.

3akoH JIxoynsa-Jlenna B nuddepennmansuoit hopme.

Y nensHas IpOBOJUMOCTD H COPOTHUBIICHHE IPOBOIHUAKOB. MIX 3aBHCHMOCTE OT TEMIIEPATYPEL.
OCHOBHEIE IIOJTIOKEHMS TeOpHH JIpyId IS 3IEKTPOIPOBOJHOCTH MeTa/LIoB. 3akoH Oma, dpusnye-
CKHMH CMBICII 3JIEKTPHYECKOTO COIPOTHUBICHHUS (3IEKTPOIPOBOTHOCTH). ['paHuIlbl IPHMEHMMOCTH
teopun pyno.

OCHOBHBIE IONOXEHHS TeopuH JIpymd Ui 3JIEKTPOIPOBOJHOCTH METALIOB. 3aKoH kKO-
Jlenna, puspygeckas IpupoIa HKOYIIEBa TeIia. | paHuIlbl IPUMEHUMOCTH TEOPHH JIpyI3.

Tuner musnexrpukos. Ilodpu3anus AUAIEKTPUKOB. DHEPrHs AUIONL B SIEKTPOCTATHIECKOM
ToJe.

[Monspusanmonnsle 3apsabl. [loxipu3zoBaHHOCTE. HanpspkeHHOCTS II0JIS B JUIJIEKTPHKE.
Onexrprdeckoe cMemenue. Teopema I'aycca st 37€KTPOCTATHUECKOrO IIOJIA B AUIIEKTPHUKE.
ONeXTpHYECKOE I0JIe BHYTPH IIOCKO#M IIACTHHBI AUJIEKTPUKA.

CerHeTO3NEeKTPUKH U HX CBOUCTRA.

Pasoen 3. Inekmpocmamuxa. Ilocmoaunsiii moK. DnekmpomazHemusm. IIeKMpPOMazZHUMHbLE
Konebanusa (2 cemecmp)

MarsuTHOE 10JIE ¥ €r0 XapaKTepHCTHKY. [[PUHIIAII CYIIEPIIO3HIIH.
. MarauTtHOE moje ABMXymerocs 3apsina. 3akoH bro-Casapa-Jlamiaca.
. Jle¥icTBre MargUTHOrO IOJI Ha ABMXKymuiics 3apsa. Cua Jlopenma.
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69.
70.
71.
72.
73
74.

75.
76.

77.
78.
79.
80.
81
82.
83.
84.
85.
86.
87.
88.
89.
90.
21.

92.

93.
94.
95,
96.
97.
98.

DJIeKTprYecKOe U MarHUTHOE B3aMMOJEHCTBHE ABMKYIIUXCS SJIEKTPUYECKUX 3aPsIOB.

3axoH Amnepa. BzaumopeiicTre napanieabHbBIX TOKOB.

L{upKyIys BEKTOpa MarHUTHOM HHIAYKIMH (3aKOH IOJIHOTO ToKa). CilencTeue.

JIBrKeHNE 3apsHKCHHBIX YaCTHIl B MATHUTHOM IIOJIE. Y CKOPUTEIH.

JIBIDKEHHE 3apsSHKCHHBIX YaCTHIL B AJIEKTPUYECKOM M MarHUTHOM IIOJIE.

JIMmoONbHEI MAarHUTHBI MOMEHT paMKH ¢ TOKOM. PaboTa mo mepeMemeHuI0 IPOBOJHHKA H
KOHTYpa C TOKOM B MarHUTHOM IIOJIE.

MarmuTHOoe Iojie B BemecTBe. [ umore3a Ammepa. MonekymspHble TOKH. HaMarsWw4eHHOCTS.
JlmamMargeTHKY U napaMarseTuku. HanpsokeHHOCTh MarHUTHOTO ITOJIA.

3aKoH MTOJTHOTO TOKA JJII MAarHUTHOT'O IOJIS B BemecTBe. TeopemMa O MUPKYJILAIUK BEKTOPa HaIIps-
KEHHOCTH MarHUTHOTO 1oJst. CBSI3b MEX/Ty HAIPSDKEHHOCTHIO ¥ MarHATHOM MHITYKITHEH.
HanpsokeHHOCTD MarHUTHOTO IOJISL ¥ pa3MarHAYMBArOIee MOJIE.

VYcnoBue i1 BEKTOPOB MarHUTHOTO TIOJIS HAa TPaHMIIE pa3ieNa ABYX MarHUTHKOB.
DeppoMarHeTUKM U UX CBOUCTBA.

SIBneHue 3IEKTPOMarHUTHOW HHAYKITHH. 3akoH Dapases.

. UanykTuBHOCTH KOHTYpa. CaMOMHTYKITHS.

B3auMHas nHIyKIWs. DHEPrHs MATHUTHOTO TOJIS.

Buxpesoe anexrpudeckoe moie. TOK cMeIIeHus.

YpaBHeHus MakcBemia s 3JIeKTPOMarHATHOTO OIS,

YpaBHeHNS MakcBena i 3JeKTPOMarHUTHEIE BOJIHEL

I'apmoHmYecKue KOIeOaHUS U X XapaKTEPUCTHKH.

Mexanndeckue rapMOHIYECKHE KOTCOaHMs.

VYpaBHEHHE CBOOOIHBIX 3aTyXaONINX MEXaHUIECKUX KOJEOAHHUM U €r0 PelICHHE.

Ipy>xuHHBN, QU3NYECKHN 1 MATEMATHIECKIM MasSTHHK.

CBoOoHEIE rapMOHKYECKHe KOJeOaHNs B KOIeOaTeIBHOM KOHTYPE.

Junddepernuanbaple ypaBHEHUS CBOOOJHBIX 3aTyXalOIlMX MEXAHHYECKHX KONeOaHumd H Hx
pEIIeHMUS.

Hudbepennuansable ypaBHEHHS CBOOOJHBIX 3aTYXAOIUX SIEKTPOMATHHTHEIX KOIEeOaHHH H X
pEIIeHuUs.

Huddepernuansaoe ypaBHEHHE BBIHYXICHHBIX MEXaHHIECKUX KOJNEOAHMM 1 €T0 pelleHHe.

b depennuansaoe ypaBHEHIE BEIHYXICHHBIX 9JIEKTPOMATHHTHBIX KOJIEOAHMUH U ero pelIeHue.
AMnuutyna v Gasa BEIHYXKACHHBIX (MEXaHUYIECKHX U 3JIEKTPOMArHUTHEIX) Konebanuit. PesoHaHc.
IlepemeHHEIH TOK.

Toxu npu pa3sMBIKaHUH U 3aMEIKAHHAH LIEIIH.

Pesonanc ToxoB. MoIMHOCTB, BEINETsIEMas B IIEX IEPEMEHHOIO TOKA.

Pasoen 4. Bonnot. I'eomempuueckan u éonnosas onmuxa ( 3cemecmp)

99.

100.
101.
102.

103.
104.

105.
106.
107.
108.

Bomnxossie mpomeccel. IIpomonbHEIE H IOIEpedYHBIE BONHEL YpaBHEHHE OETyIIeil BOJHEL
®azoBas CKOPOCTh. BoHOBOE ypaBHEHME.

Ipuanyn cynepmosumuy BoH. ITaker BonH. I'pynmosas ckopocTs.

HaTepdepenmnns Bonn. CTosure BOIHEL

Huddepenrmansaoe ypaBHeHRE 3IEKTPOMArHATHEIX BOJH. DHEPIHS 31EKTPOMATHUTHEIX BOJIH.
Bextop Ymoga - Ioiitunra.

Bonnosoe ypaBrerue. KoMITekcHOE peicTaBienne chepuuecKuX | IIOCKHIX BOJH.

IIKkasa 3MEKTPOMAarHUTHEIX BOJH. IIpeMeT ONTHUKH. 3aKOHBI T€OMETPHUEcKol omThKH. ILioc-
KOCTb IIaJCHHUS.

Ipuammme Ioltrenca-®penens u Oepma. Mupaxu. Pedpaxmus.

Ipuamun @epMma U 38KOH OTPAKEHHS.

[Mpunmun @epMa U 3aK0H IPETOMIICHHS.

Ionsapuzanus cBera. EcTecTBEHHBIN M MONSPH30BaHHEIA CBeT. BUms nojigpu3anuu. MoHoxpo-
MaTHYHOCTE BOJIH ¥ IOJISIPU3AIIHS.
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109.

110
111
112

113
114

115.

116
117
118
119
120

121
122
123
124

125.

Croco6b1 mosisipusanuy. I10Jsporasl ¥ HOJSIpH3allMOHHbIe Ipu3Mbl Hukomns u ®yko. 3akoH
Bproctepa.

. Ionsipusarop u anamu3arop. CTeneHs MONIpU3aluy cBeTa. 3aKkoH Maimoca.
. OnTryecky akTUBHEIE BelecTBa. OQHOOCHBIE KPUCTAILTBL. BpaleHue II0CKOCTH HOJISIPH3aliH.

. JIpoiinoe myuenpenomicnue. ['maBHoe cedenne kpructamia. OOBIKHOBEHHbIE X HEOOBIKHOBEHHEIE
BOJIHBI B @HU3OTPOITHBIX KPHUCTAJIAX.

. Ycmosus uaTepdepennun ceera. KorepeHTHOCTS 1 MOHOXpOMaTHYHOCTD BOJIH.

. Bosmoxsocts Habmonenuss uaTepdepennuu: onslt IOnra, 6unpusma OpeHes, onTHYECKas

cucrema HeroTona.

WuTepdeperius cBeTa Ipyu OTPaXXEHHH OT TOHKUX IUIEHOK. [1010CH paBHOTO HAaKJIOHA U PaBHOM

TOJIIUHEL

. Konsna Herotona. MaTepdepomerp Maiikenbcona.

. Hudpaxmus ceera. [Tpuamun [olirerca-Openens. Meron 308 OpeHers.

. Pacnpoctpanenue cBera B BemecTBe. J(ucnepcus cBera. DIEKTPOHHAS TEOPHS TUACICPCHH.

. ®opmyna 3enpMaiiepa. HopmansHa u aHOMaTBHAS TUCIICPCHS.

. TennmoBoe uU3Iy4eHNE U NOMIOMEHUE SIEKTPOMAarHUTHBIX BOJIH BEIIECTBOM. TEILIOBOE PaBHOBE-
cue Ten. AOCOIOTHO YepHOe Teo. Y bTpadroaeToBas karacTpoda.

. 3axons! Kupxroda, Credana — bormpmana u cMmemenus Buna.

. IlornomarensHas crioco6HOCTH abCOMIOTHO YepHOTro Tena. 3akoHs! Penes — Jxunca u Buna.

. 'mnotesa ITnanka. KBanToBas Teopus TemoBoro usnydenus. 3akox [lnanka.

. KBanToBeie cpoiictBa cBera. PoTosddexr. OcHOBHBIE 3akoHBEI (GoTo3hdeKTa. YpaBHEeHHE

OHHImTEHHA.

®oron. DHEprus 1 UMILyisc GoToHa. J[anenue ceera. Dddext Kommrona.

Pasoen 5. Keanmosaa gusuxa. Amomuaa puzuxa. @usuxa amomnozo adpa (3 cemecmp)

126.

127
128

129.
130.
131.
132,
133.
134.

135.
136.

Kopmyckynapro-sonmHoBo# Ayamusm. I'mmoresa me bpoitnd. Jubpakims 31eKTpOHOB Ha KpH-
CTaJUIax.

. Hexoropsle cBoiicTBa BonH e Bpois. [Ipencrasnenue o CTpyKType MEKPOOOBEKTOB.
. Cootnomenne HeonpeeneHHOCTH [ efizenOepra Asd: KOOPAUHAT ¥ UMITYJIbCa (MHCTPYMEHTAIIE-
HBIM ITOJXOX), SHEPTMH U BpeMeHH. HeBO3MOXXHOCTE OTHOBPEMEHHOIO U3MEPEHHUS ABYX BEIIHU-
4YUH B KBaHTOBOH QHU3HKeE.
ITonstre TpaekTopHH B KBaHTOBOH ¢m3uke. COOTHOIICHHE HeompeneaeHHOCTH [eizenbepra u
CTabMIBHOCTD aroMa. TyHHENBHBIN 3G (GEKT, YCIOBHS €ro HaOIIOAEHHUS.
3ajaHre COCTOSHHUS KBAaHTOBOM dacTHNEL BonHOBas (GYHKIHUS, €€ CTAaTUCTHYECKMH CMBICIL
VYcioBre HOPpMUPOBKH.
O6mee ypasrenue Illpenunrepa (monydenue). CobGcTBeHHbIE 3HAUEHHS dHeprun. CoOCTBEHHEIE
byHKIHH.
Cranuonapnoe ypasaenue llpemunrepa u ero permenue. OCHOBHBIE TONOXEHUS buaocoduu
KBaHTOBOH TEOPHH.
Ctpoenne atoma. Mozens Tomcora. Ombitel Pesepdopna. Moxmens Pesepdopma. Hecocros-
TEIBHOCTB KJIACCHYECKOT0 II0IX0/1a K IOCTPOCHHUIO MOJIEIH aToMa.
CrexTpanbHble 3aKOHOMEPHOCTH H3TydEeHHs aTOMa BOIOPOIA.
Teopus Bopa. Iloctynarsr bopa. Onsrrer @parka u Iepria.
Crextp aroma Bomopona mo teopur bopa. [Torennuan nonmsanuu. Pemenve ypasaenuns Illpe-

JUHI'CPA U JUCKPETHOCTh DQHEPICTUYCCKHUX ypOBHCfI JJIEKTPOHA B aTOMC.
IIK - 39

3HaTh METOABI TEOPETUYUECKOI'0 U SKCIEPHMMCHTAJIEHOTO HCCﬂeﬂOBaHHﬁ, YMETHb 06H&py>I(I/IBaTB 3aBHUCH-

MOCTB MEXIY (I)I/BH‘—ICCKI/IMI/I BCIIMYMHAMH, BJIaA€Th OCHOBHBIMU METOAAaMM HAYYHOI'O IIO3HAHHA,
HCIIOJIE3YEMBIMH B (I)I/I3I/IKeZ

Pasoen 1 @usuueckue ocrnosvt mexanuxu. Puzuxa mexanuveckux Konebanuii (1 cemecmp)
1. BeIBoz TaHT€HIHATTHFHOTO B HOPMATBHOTO YCKOPEHMS.
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2. BBIBOJI OCHOBHOTO YpaBECHHUA TUHAMHUKH IIOCTYNIATEIbHOTO IBHXKCHHS NI MaTepHaJIBHOﬁ TOYKH.

=

© N O W

15.

16.

17,

18.

19,

20.

21.

22.
23.
24.

25.
26.
27.
28.

29.
30.
3l
32,

BriBog 0CHOBHOTO YpaBHCHHA TUHAMHUKH BPAIIATCIIbHOTO ABUIKCHUA IS MaTepHaJIBHOﬁ TOYKH.
BrIBOT OCHOBHOTO YPpaBHEHHA JHHAMHUKH ITOCTYIIATEIIEHOTO ABUXKEHU JUI CUCTEMBI MaTepHuallb-
HBIX TOYCK U TBEPAOTIO TEa.

BriBoj1 3ax0oHA COXpaHCHUA MEXaHUIECKOU SHEPIUu.

. BeIBOZ 3aK0HA COXpaHEHHS MOMEHTA UMITYJIbCa.
. BeIBoZ ypaBHEHHUI CBSI3U HOCTYNATEIHHOIO X BPAIaTEIbHOIO JBYKCHHUS.
. HokazarenbcTBo TeopeMsl llTeiinepa.

Pazoen 2 Monexynapuasa ¢pusuxa. Tepmoounamuxa (I cemecmp)

. Pacpenenenne Makcaeiia.
10.
11.
12.
13.
14.

Oynxnusa pacnpenenenus. CpenaeapudmMerndeckas ¥ CpeIHEKBapaTHIHAS CKOPOCTH MOJIEKYJL.
OKcIepuMeHTallbHas IpoBepKa pacnpeneieHus MakcBeiia

3aKOH COXPaHEHUsI SHEPIUH B TEPMOIHMHAMUKE (3aKPBITHIE CHCTEMBI).

3aKOH BO3pacTaHMs SHTPOIMH. BTOpoe HaYano TepMOIUHAMHUKH.

Kpyrossie nponeccsl. Luxia Kaprao u ero KITJ[. TemnoBoit BUraTens 1 XOIOUIbHAS MAIHHA
Pazoen 3. Inekmpocmamuxa. Ilocmoannwtii mox. Inekmpomaznemusm (2 cemecmp)

PacueT HaNpsKEHHOCTH 3JIEKTPOCTATHYECKOTO IIONSI OSCKOHEYHOM paBHOMEPHO 3apsyKEHHOM
IJIOCKOCTH H 3apsDKEHHOTO IIapa IIpH IOMOIIM TeopeMsl I 'aycca.

Pacuer asmeKTpoCTaTHYecKOro Hmoisd OeCKOHEYHOM DaBHOMEPHO 3apsHKEHHOM NAIMHIPHYECKON
IIOBEPXHOCTH IIPH IIOMOIIY TeopeMsl [ aycca.

Pacyer HaIpPSXEHHOCTH 3NEKTPOCTATHYECKOTO IIONS CHCTEMBI TOYEUHBIX 3apSmOB METOIOM
cynepnosuiuii. [Ipumep.

OIIEKTpHYECKHH THUIIONG. PacdeT HaIpPsDKEHHOCTH 3IEKTPOCTATHYECKOTO MO JUIONAL C IOMO-
LIBIO IPHHIINIIA HATIOXKESHHUS MOJICH.

IIpasuna Kupxroda. [Ipumep pacueTa 31eKTpHIECKHX ENEH.

Pasoen 3. Inexkmpocmamuxa. Ilocmoannstii mox. InekmpomazHemusm. IeKmMpoMazHumnole
konebanua ( 2 cemecmp)

Pacuer marmwTHOro mONA 11 NPOW3BOJBHOTO NPOBOXHMKA. PacdeT MAarHHTHOTO IIOMS UIS
IIPSIMOTO TOKA.

Pacyer MarHuTHOro IOJA A1 IPOU3BOJIBHOTO IIPOBOJHUKA. PacyeT MAarHUTHOro HOIS B HEHTPE
KpPYTOBOT'O IIPOBOJHUKA C TOKOM.

BeraucieHre MarHUTHOTO MOJISE B MATHETHKAX

CnoxeHre rapMOHHYECKHX KOJICOaHUI OIHOTO H HALPABJICHHAS B OTHHAKOBOH JaCTOTEL
CroxeHHe B3aMMHO [IEPICHIUKY/IIPHBIX KOIeOaHuii.

Pasoen 4. Bonnsl. I'eomempuueckan u onnosas onmuxa (3 cemecmp)

Pacuer nHTEpEPEHINOHHOM KAPTUHEI OT ABYX HCTOYHUKOB.

Judpakiys Ha KpyriioM OTBEPCTHH, Ha IUCKE.

Hudpaxuus Opayrrodepa (audpakuus Ha MENn).

Hudpaxuuonnas pemerka. J{udpakmus Ha OXHO-, JBYX-, TPEXMEPHBIX CTPYKTypax. YpaBHEHHeE
Bynsda - Bparros. Ilonsrue o rojgorpadum.

Paszoen 5. Keanmosas Qpuszuxa. Amomuaa pusuxa. Qusuxa amomnozo aopa (3 cemecmp)
Pemenne ypaBrenus [llpenunrepa aus cBoOGOIHOM YaCTHITHL.

Pemenne ypasrenns [lIpenunrepa s 51eKTpOHA B IOTEHIHATHHOM SIMe.

Pemenue ypasuenue [llpenunrepa Ipy IPOXOXKICHAH JaCTHIEI Yepe3 TIOTEHIHANLHBIA 6apbep.
Pemrenvie ypasnerns [llpenuarepa s rapMOHUYECKOTO OCIAIIITODA.

IIpuaoxenne 2

18



Tunosble 3aXaHAsI K KOHTPOJIbHOMH pabore
OK-1

3HATh OCHOBHBIC TNIOHSTHA, ABJICHHA W 3aKOHBI Pa3acyiOB (bI/I3I/IKI/I, YMETH OOBIACHATE OCHOBHBIE Ha6n}0;:1ae-
MBI€ IIPUPOIHBIC ABJICHHUSA C ITO3ULIMH Q)YHllaMSHTEUILHLIX (bI/I3I/I‘-IeCKI/IX 3HaHHﬁ, BJIaICTh OCHOBHBIMH METO-

JaMH TCOPETUYECKOI0 U SKCIIEPUMEHTAIIBHOI'O UCCIIEIOBAHMA d)HSI/I‘—ICCKI/IX SBJICHUI
Kontpoabnasi pabora Nel. ®usnyeckre OCHOBBI KIIACCHYIECKOH MeXaHUKH. MonekynsapHas ¢u-
3UKa U TEPMOIUHAMUKA

10.

11.

12.

Jlonka TiepeIBUracTCsl OTHOCUTEIHHO BOIBI B PEKE CO CKOPOCTHIO V IIOJ] YIJIOM @& K TEYCHHIO,

CKOPOCTB KOTOPOTO paBHa u. HaiiTi abCOMIOTHYIO CKOPOCTH JIOJKH W OTHOCHTENBFHO Oepera u

ee repeMenieHre K MOMEHTY BPEMEHH 1.

Touxa IBIIKETCS B IUIOCKOCTH X ¥ HO 3aKOHY X =af, y = B2, Tie B o — OJIOKHUTENBHEIE

IOCTOSIHHBIe. HaliTh: a) ypaBHEHHWE TpaekTopuu;, 0) MOIYIHM CKOPOCTH M YCKOPEHHS Kak

GYHKIMY BPEMEHH; B) YTOJI ¢ MEXIYy BEKTOpPaMH a U v KaK QyHKITHIO BpEMEHH.

IToyr KaKuM yTJIOM K TOPH3OHTY HaI0 OPOCHUTH IMapUK, YTOOB! paauyC KpHUBU3HBI Hadala €ro

TpaekTopuu ObL1 B 8 pas Gobliie, 4eM B BEpIIUHE?

VTII0Bas CKOPOCTH BpAIAIOIErocs Tejla H3MEHsSeTCs 110 3aKoHy @ = 2¢+3#. Ha kakoit yron

MIOBEPHETCS TEJIO 3a BpeMs #; = 1c o 2 = 3¢?

MaxoBUK HauWHAeT BpallaThCs paBHOYCKOPEHO M3 COCTOSIHUA Mokos. Halimure yrom, xoto-

PBIA COCTaBISET BEKTOP IOJIHOIO YCKOPEHHs JF000H TOUKHM MaXOBHKA C €0 PaldycoM B TOT

MOMEHT, KOI'/Ia MaXOBHK CJIETaeT IePBHIE ABa 000pOTa.

Ilo mBrXymeMycs 3cKalaTopy BBEPX, OEryT BHU3 J[Ba YeIOBEKa: OJHUH CO CKOPOCTHIO i, IPY-

TOM — CO CKOPOCTHIO nu. IlepBBIif HacuuTAal p CTYIEHEK, BTOpOi — g cTyneHek. Haittu ducino

CTyneHeK N U CKOPOCTB V 3CKaIaTopa.

He6onpmmoit 6pycok HauMHAET CKOJB3UTH IO HAKIOHHOW IUTOCKOCTH C YTJIOM HaKJIOHAa 0 K

ropu3oHTy. KoagdunueHT TpeHus 3aBUCUT OT BPEMEHH KaK: 4 = yf, TNie Y — IIOCTOSHHAs Be-

muuHa. Halitu Bpemst, gepe3 KoTopoe OpyCOK OCTaHOBUTCS.

IToe3n Maccel 4 T HAYMHAET ABUTATHCS CO CTAHIUH TakK, YTO €r0 CKOPOCTh MEHSETCS IO 3aK0-

Hy v = 48, rae S — nyTh. Haliqute cymmapHyro paboTy cuil, IeHCTBYIOIUX Ha IOE3I, 3a Iep-

Bele 10 ¢ mociie Hagasa IBMKEHUS.

3a KaKoe BpeMsl TEJ0 Maccoil 71 COCKONB3HET C HAKJIOHHOW IIOCKOCTH BBICOTOH 4 W yTIIOM

HaKJIOHA ¢, €CJIM 10 HAKJIOHHOH IJIOCKOCTH C YIJIOM HakJIOHa [ OHO JABHIKETCS PAaBHOMEPHO.

JIBa mapmka U3 OJMHAKOBOrO MaTepHasia MajaroT B Bo3xyxe. JlmaMeTp IMEepBOro U3 HHX B b

pa3 MeHbIIE auamerpa BToporo. CumTas CONpPOTUBIEHHE BO3MyXa MPOIOPIHOHATHHBIM I10-

[IEpEYHOMY CEUYEHHIO TeJla U KBaApaTy €ro CKOPOCTH, HAWTH OTHOIICHHUE CKOPOCTEH IMapHKOB,

KOTI'Jla OHU TOCTUTHYT IOCTOSTHHOM CKOPOCTH IIaICHWSL.

W3 BeICIIe} TOYKM HAaKJIIOHHOM IUTOCKOCTH JUIMHOU L ¢ YTJIOM HakjioHa 5 GpocaroT Teio C

HaYaJIbHOH CKOPOCTHIO Vo IIOJ YIIIOM @ K TOopu30HTY. HaliTu pacctosiHue [ BIOJIE HAKIIOHHOM

IJIOCKOCTH OT TOYKH OpOCaHUs A0 TOUKM MaJE€HUs, €CIH U3BECTHO 3HadYeHue )y (puc. 1.11
/"}7‘

e

~1 O

14
S OO

-
l3 £
£ ot
> R

VA A P A A

Puc. x 3amage 1.11
Tenmexxa BecoM 20 KT KaTUThCS 6€3 TPEHHUS 110 TOPU3OHTATLHOMY ITyTH. Ha Tenexke JIexKuT
6pycox BecoM B 2 kH. KoaddumueHT Tpenus Mmexay 6pyckom u tenexkoit 4 = 0, 25. B ogun
MOMEHT BpeMeHH K OpycKy Obuta mpuioxena cuia F; = 20 xkH, B apyroit — F> = 2 kH. Ompe-
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13.

14.

15.

16.

17.

18.

[ETHTH KaKoBa 6y/IeT cijla TPEHHs MEeX/Ty OPYCKOM U TENEeXKOH, B ¢ KaKUM yCKOpeHueM Oy-
JyT ABUIaThCs OPYCOK U TeNexka B 06onx cmydasx (puc.1.12

7
-3

; r‘:;wi
O

Puc. x 3amaue 1.12
[IxuB pamuycoM R = 20cM IpUBOIUTCS BO BpalllEHUE IPY30M, IIOABEIIEHHBIM Ha HUTH, 110-
CTETIICHHO CMAaTHIBACTCS CO INKUBA. B HauanbHBI MOMEHT HEIIOJBHIKEH, a 3aTEM CTaJl CIIyC-
KaThCs C YCKOpeHHeM a = 2 cMm/c?. OIpeenuTs yIIoBYI0 CKOPOCTh IIKWBA B TOT MOMEHT,
Korga rpy3 npoiaet myts 100 cm. OnpenenuTs BEIUMYUHY U HallpaBICHUE YCKOPEHUA TOYKH
A B 3TOT MOMeEHT BpeMeHu (puc.1.13).

Puc. x 3agaue 1.13

JlBa mraprika U3 OJMHAKOBOTO MaTepHalia MaJaioT B BO3AyXe. J(MameTp mepBOro W3 HUX B b
pa3 MeHbINE auaMeTpa BTOporo. CumrTas COMPOTHUBIICHHE BO3yXa IMPOMOPIHOHATIBHBIM IIO-
IEepeYHOMY CEUCHHIO TeJla U KBaIpaTy ero CKOPOCTH, HAUTH OTHOIIEHUE CKOPOCTE! MapuKoB,
KOTJla OHU JTOCTUTHYT IMTOCTOSIHHOM CKOPOCTH Ia/ICHUS.

Haiiti yckopeHHWe a; U a2 Macc m; W m W HaTsDKEHUE HATH B CHCTEME, H300paXeHHOH Ha
pucyHKe (Maccoi 6JI0K0B, HUTEH U TpeHUeM npeHedpeys) (puc.1.15).

Puc. x 3agayge 1.15

[Tyna maccoll m nonagaer B OAIUIMCTUIECKUH MadTHUK (IIOJBEIICHHBIA Ha HUTH SIIUK C IIeC-
KOM) Maccoit M, rue u 3actpeBaer. [Ipyu 3TOM MasTHHK OTKJIOHSETCS OT BEPTHKAIH TaK, YTO
IOJTHAMAETCS Ha HEKOTOPYIO BBICOTY A. HaliTH CKOpOCTH Iyl B MOMEHT yJapa.

C BepxHEro ypoBHs HakJIOHHOHM IUIOCKOCTH OJHOBPEMEHHO HAYMHAIOT CKaTbIBaThCs Oe3
CKOJIBXEHUS CIUIOIIHBIE IMIMHIP U IIap ¢ OAWHAKOBOM MacCOX U OOMHAKOBBEIMHU paiyCaMH.
Haiitu, oTHOIIEHNE CKOPOCTEH 3THX TEN Y OCHOBAHMS HAKIIOHHOM IUTOCKOCTH.

Konnueckuii MasTHUK Maccoi m BpalmacTcs B FOPHU30HTAIBHOM IIOCKOCTH, OTCTOAIIEH Ha
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paccTosHUM /1 OT TOYKH IIOABECa C IOCTOSHHOM IIO BENMYMHE CKOpOCThO. HaliTh gactory
BpaIlleHUS MasiTHUKA.

19. I'panara, IeTsmas B rOPH30HTAIBHOM HAIIPABICHUA CO CKOPOCTBIO Vo = 10 M/c, pasopBanack
Ha npe yactu BecoM P; = 1 xI" u P2 = 1,5 xI". CxopocTs 60IbIOro Kycka OCTaJIach IIOCIIE
B3pBIBa FOPU3OHTATIBHON U BO3pocha 10 V2 = 25 M/c. OnpenesuTs CKOPOCTh U HAIIPaBICHHE
JBYDKEHUS MEHBIIETO KyCKa.

20. Teno maccoit M cockanb3pBaeT 0€3 TPEHUS ¢ HAaKJIOHHOM IIJIOCKOCTH, YIOJI HAKJIIOHA KOTOPOX
a. Tlocne Toro, Kax Teio MpOLLIO IIyTh /, ¢ HUM HEYIPYTO CTAIKUBACTCS JICTAIIUH TOPH30H-
TaJIbHO IUJIACTHUKOBBIA map maccoi m. Ilpu 3TOM Teno ocraHaBimuBacTcsa. HaliTH CKOPOCTB
mapa (puc.1.20).

Puc. x 3agauge 1.20

21. Ilo BHyTpeHHEH MOBEPXHOCTH HONychepmuecKoi Jamku paauyca R ckaTerBaeTcs 0e3 Tpe-
HUs [IapMK PagydycoM 7, HAYMHAIOIMUY JBM)KEHUE Ha OJHOM KPar0 ¥ 3aKaHYHBAIOIIUU €ro
Ha apyroM. Macca mapuka m, Macca gamky M. Ha ckonbko cMecTHTCs Jarmika (TpeHue He
Y9uTHIBaTh) (puc.1.21).

P T _\\ _____ 7
= N
N . E
‘ S
\"‘\ ).l"’/

Puc. x 3agaue 1.21

22. Cuavana Teo IOAHMAMAIOT U3 IAXTH NIyOuHoM Ay = R/2 (rae R-pamuyc 3emin) Ha HOBEpX-
HOCTb 3€MJIH, & 3aT€M a BBICOTY /2 = h; = R/2 ot moBepxHocTH 3eMin. B kakom ciydae pa-
6ota GomnpIme?

23. Ha npaBo# game GONBIIMX PHYAXHBIX BECOB CTOUT YENIOBEK, KOTOPHIA ypaBHOBEIIEH IPY-
30M, ITOJIOXKEHHBIM Ha Apyryro 4amry. K cepenuHe paBoro KOpoMeicia Becos B Touke C mpu-
Bsi3aHa BepeBKa. HapymmWTca nu paBHOBecHe, €CIIM YeNOBEK CTOSINMM Ha dYalllKe BECOB,
Ha4YHeT TSAHYTH 32 BEPEBKY ¢ CHIION /' < P moj yriioM a X BepTukanu? Bec uenoseka P, -
Ha Kopomeicia AB =1 M. BecoM BepeBku nmpenebpeys (puc.1.23).

=
%

Puc. x 3agaue 1.23
24. JIa pa3IUYHBIX IPy3a HOABEIICHE] HA HEBECOMOM HUTH, IEPEKUHYTOR depe3 OJIOK pamuyca
R, MOMEHT HHEPIIUU KOTOPOIO paBeH I BIok Bpalmaercsi ¢ TpeHHeM, IIPAYEM MOMEHT CHIIBI
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25.

26.

27.

28.

29,

30,

31.

32.

33.

34.

35.

36.

37.

38.

TpeHUs. paBeH My, U TIOCTOSHHBIM YIJIOBBIM yCKOpeHHeM w. HalTu pasHOCTh HaTsDKCHHH
HHUTH ¢ 00eHX CTOPOH OJIoKa.

ITo HaKJIOHHOH IIOCKOCTH € YIJIOM HakJIoOHa f; COCKaIb3bIBACT YIPYroe TENI0, KOTOPOE B KOH-
Ile CIIyCcKa YIPYro yaapsercs O CTeHY, NepIeHIUKYIIPHYIO K HaKJIOHHOM IJIOCKOCTH, X CHO-
Ba MIOJHUMAETCA II0 IUIOCKOCTH Ha HEKOTOPYIO BhICOTY A. KoadduuueHT TpeHus MEeXIy Te-
JIOM ¥ IUTOCKOCTBIO 4. HaliTi epBOHAYaEHYIO BEICOTY H, C KOTOPOM HAa4ajl0 COCKalb3hIBaTh
TENO.

Temo Maccoi mi, OBMKYIIEECS CO CKOPOCTBIO V;, HCIBITHIBAET HEYIIPYIOE COYAApEHHe C Te-
JIOM MacCoi mp, TBIKYIIAMCS CO CKOPOCTBIO V2. YTOJI MEXIy BEKTOPaMu V; M V2. IO yJapa
paseH . HaiiTi CKOpOCTh CyMMapHO#M Maccel (m; + m2) IOCIE COyAApeHHs U KOJIMYECTBO
TEIUIOTHI, BBIIETUBIEECs TP yAape.

[{uuHAp, paclOOKEHHBIH FOPH30HTATEHO, MOXKET BpaIllaThCsS OKOJIO OCH, COBIANAIOIICH ¢
ockio mumHApa. Macca mwmaapa 12 xr. Ha mumaap HamoTtany mHyp, K KOTOPOMY IpUBS-
3aumy Tupro Maccod 1 kxr. C xakuM yckoperueMm Oyzer ommyckaThees rups? Kakosa cuna HaTs-
XKEHUS IIHypa BO BPEMS JBMXKEHUS TUPU?

[Tap, mBUTaBIMMIiCS TOPHU3OHTAIBHO, CTOJIKHYJCS C HEMOJABIDKHBIM IIapOM U Mepefal emy
64% cBoelt kuHeTHUecKo# sHepruu. [1lapsl aOCOMOTHO YIpYrue, yaap HIpsMoH, IEeHTpallb-
HEIM. Bo ckonbko pa3 Macca BToporo mapa 00oJbine Macchl IEPBOTO?

UYenoBek, CTOSBMUI B JIOJKE, CAENal IIECTh IIaroB BIAONEL Hee W ocTaHOBMWICS. Ha ckoibKO
IIaroB MepeIBUHYNIACh JIOJIKA, €CIIH Macca JIOIKY B JIBa pa3a OOJbIle MacChl YestoBeka?
IInardopma B BuE IUCKa BpaIIaeTCs 10 HHEPIUM OKOJIO BEPTUKAIBHOM OCH C YaCTOTOM 1y =
14 mun . Ha xparo mnatdopMsl cTouT denoBek. Korma genosex mepemien B LeHTp miathop-
MBI, 9acToTa BO3pocia 10 nz = 25 muH . Macca genoseka m = 70 xr. OIpeoeanuTs Maccy
mathopMer M.

Touka mBIXKETCS IO OKPYXKHOCTH pamumycoM R = 4 M. 3aKOH ee IBIKCHHUS BEIPKACTCS ypaB-
HenueM s = A + B, rne A = 8 m; B = -2 m/c?. Haittt MOMeHT BpPEMEHH £, KOTJ]a HOpMaJIbHOE
YCKOpEHHE TOYKH an = 9 M/c?, a Tak 3Ke CKOPOCTh V, TAHT€HIMATBHOE ¢y H IIOIHOE & YCKO-
PEHUE TOYKH.

Touka mBHXETCS O OKPYXKHOCTH paguycoM R = 4 M. 3aKOH ee IBIDKCHUS BBHIPAXKAETCS ypaB-
HenueM s = A + B, tne A = 8 m; B = -2 m/c?. HaiiTi MOMEHT BpeMeHH £, KOTJIa HOPMATIBHOE
YCKOpEHHE TOUKH an = 9 M/C%, a Tak e CKOPOCT V, TAHTEHITMANBHOE d; U IOJHOE d YCKO-
pEeHHE TOUKH.

Iap cxaTbIBaeTCs ¢ HAKJIOHHOM IIOCKOCTH BBICOTOH 90 cM. Kakyro NuHEHHYIO CKOpOCTh Oy-
JI€T KIMETh LEHTp IIapa B TOT MOMEHT, KOI'JIa Iap CKaTUTCs ¢ HAKJIIOHHOH INTOCKOCTH.

Iap maccoit m; = 4 KT JBHXETCSI CO CKOPOCTBIO V7 =5M/C U CTAJIKMBAETCS C IIapOM MacCOM
m2 = 6 XTI, KOTOPBI/ ABIXETCS €My HaBCTPEUY CO CKOPOCTBIO vz = 2 m/c. Cunras ymap mnps-
MBIM, IEHTPAIEHBIM, IIapbl OJHOPOAHBIMHU, a0COIFOTHO YIIPYTHMH, HAUTH HX CKOPOCTH IIOCIIE
ynapa.

Paccrosnme ot nopTta 4 10 nopra B TEIUIOXOBL, ILUTBIBS [I0 TEYEHHUIO, IPOXOIAT 3a BpEMS I =
5 cyTOK, a 00paTHO (IIPOTHB TEYCHHUS) — 3a BpeMs f2 = 7CyTOK. 3a Kakoe BpeMs 3TO XK€ pac-
CTOSIHHE IIPOILIBIBYT IUIOTHL

Benocunenuct exan u3 ogHOro ropoja B Apyro#. IlepByro mONOBHHY IyTH OH IPOEXai CO
cKopocThio 12 km/4. Ilociie 3TOro OH IONOBHHY BPEMEHH IBUTANCS CO CKOPOCTHIO 5 KM/4.
OmnpenenuTs CpeHIOI0 CKOPOCTE BEIOCUIIEANCTA HA BCEM IIYTH.

PakeTa crapTyer ¢ 3eMiIM BEPTHKAIBHO BBEPX ¢ ycKopeHHeM a = ft?, roe a = 1 m/c*. Ha BoI-
core hp = 100 xm oT 3eMIu ABHTATENM PAKEThI BEIXOMAT U3 CTpos. Uepes CKOMBKO BPEMEHH
(cynTas ¢ MOMEHTa BEIXOZA ABHTaTelnell U3 cTpos) pakera ymameT Ha 3emimo? CompoTuBie-
HHEM BO3[lyXa MOXHO IIpeHeOpeds. HauanpHas CKOPOCTh pakeTsl paBHa HYJIIO.

Yactuma Maccoii m ABHXKETCS IO ACHCTBHEM CHIBI F= Fy Fy coswt, rae F', w —HEKOTOpbIe
nocrostHEble. Onpenenure NoI0XeHHEe YaCTHITB, TO €CTh BEIPAa3UTE €€ paauyc-BeKTop r(t) Kak
(QYHKIHIO BpeMEHH, €CIH B HadaIbHbIH MoMeHT Bpemenu ¢ =0, 7(0)=0u v(0) = 0.
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39.

40.
41.

42.

43.

44,

JlBa xopalis JBHKYTCSA CO CKOPOCTSIMH V; | V2. TIOJ YIJIOM o IpyT K Apyry. Haiitu ckopocTsh
TIEpBOTr0 KopalJisi OTHOCUTENBEHO BTOporo (puc.1.39
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Puc. x 3agaue 1.39

JIoxoMOTHB MaccHl 72 HAaUMHAET JBUTaThCS TaK, 9TO €r0 CKOPOCTHh MEHSETCSI IO 3aKOHY

v = a S, rae a — nocrosHHas, S — nyTh. Halinure paboTy Bcex chi, HEHCTBYIOIINX Ha JIOKO-
MOTHB, 32 IIEPBBIE T CEKYH] IIOCJIe HaJala JIBKCHISL.
Ha Bepmune kimHA Maccot m3 = 10 Kr pacmosnosxeH HeBecoMblii 6ok, Yepes GIIOK MEPEKH-
HyTa HEBECOMas U HEPACTHKMMAs HHUTh, K KOHIIaM KOTOPOH IPUKPEIUICHBI IPy3bl MaccaMu
m; = 1xr u mz =10 xr. KoobdHuIueHTs TpeHus Ipy30B mi ¥ my O IUNIOCKOCTH KJIHHA COOT-
BETCTBEHHO paBHEI y1 = 0.2 1 u2 = 0.1, a K03pPUIMEHT TpeHNs! KIIMHA O TOPU30HTAIBHYIO
MOBEPXHOCTE 3 = (.3. VIIIBI INIOCKOCTEH KIIMHA C TOPU30HTAIBHOM ILIOCKOCTHIO COOTBET-

cTBeHHO paBHEI a1 =30 u a =60 . Ompenenuts cuily HaTshKkeHust HUTH (prc. 1.42)
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Puc. x 3amage 1.42
JlBurarens TOpMO3HOM CHCTEMBI Pa3BHBAET CHILY TSTH, IPONOPIHOHATLHYIO BpeMeHn: F = -
kt, rne k = const. IIpeneOperas TpeHHEM, OLPEIETUTE, YUEPE3 CKOJIBKO BPEMEHH OT MOMEHTA
BKIIFOYCHUS TOPMO3HOT'O ABUIaTell TEIO Maccoi 7, Ha KOTOPOM YCTaHOBIEH TAaKOM JBHUIa-
TEIb, OCTAHOBHUTCSA. B MOMEHT BKIFOUEHHS ABHUTATEII CKOPOCTE Tejla COcTaBlsa vo. CUuTaTh,
YTO Macca JIBUTATEIS MHOTO MEHBIIIE MacChl Tena.
Ha mmatgopme, mrxyme#ics ¢ HEKOTOPOH CKOPOCTBIO V;, 3aKPEIUIEHO OPYIHE B TOPH30H-

TAIBHOM IJIOCKOCTH HOX yrioM 60 K HaIpPaBJIECHUIO CKOPOCTH JABIXKEHMs. Macca miat-
dopmsel ¢ opymmem 15 TorH. Opynue CTpeNsieT CHAPSIOM, BEUIETAIOMIMM CO CKOPOCTBIO V2 =
900 m/c, macca xotoporo 200 kr. Ha cKOIBKO H3MEHHUTCS CKOPOCTE MIATGOPMEI B PE3YIIHTATE
BeICTpena (puc.1.44).
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45.

46.

47.

48.

49.

50.

51.

Puc. x 3agaue 1.44

YacTria coBEpINra IEPEMEINCHAE TI0 HEKOTOPOH TPaeKTOPHH B INIOCKOCTH Xy M3 TOYKH | €
pamuyc-BeKTOpOM ri =i+ 2j B TOUKy 2 ¢ paguyc-BeKTopoM Iz = 2i — 3j . IIpu sTOM Ha He€
JeHCTBOBAIN CHJIBI, OHA U3 KOTOpsIX F = 3i + 4j. Haiitu paboTy, KOTOpYIO COBEpINHIIA CHUla
F.

YesnoBek, CUAAIIAA B JOAKE, OpocaeT KameHb moja yriaoM 60  k ropu3oHTy. Macca kamus 1
KT, Macca JeroBeka 1 Joaku 150 xr, HagampHas ckopocTh kamHs 10 m/c. Ha xakom paccros-
HHUH OT JIOJKM OyIeT KaMeHb B MOMEHT NaJICHUS B BOLY.

Kunernyeckass >HEprus 4YacTHIBL, ABIDKYIIEHCS IO OKPYXHOCTH panuyca R, 3aBHCHT OT
npoiinerHoro myty S 1o 3akoHy Ex = aS?, rie a- nocrosaHas. Halinure MOLyIb CHJIBI, IEH-
CTBYIOIIEH Ha YacCTHUITy, B 3aBUCUMOCTH OT S.

Uenosek Maccoit m = 60 KT, CTOSIINHM Ha KParO TOPU30HTAIBHOM IaTGopMbl panguycoMm R = 1
M ¥ Maccoit M = 120 kr, Bpamaercs M0 MHEPIHUH  BOKPYT HEMOJIBHIKHON BEPTHKAIBHOMH
ocu ¢ wactoTolt n; = 10 MuH ~'; mpoxomuT K ee menTpy. Cuntas miatGopMy KpyIJIBIM OJHO-
POIHBIM IJHCKOM, a YeJIOBeKa — TOUEeUHOM Maccoit, ompenenure paboTy, COBEPIIAEMYIO 9eJI0o-
BEKOM IIpH IIEpEX0Je OT Kpast IIaTGOPMEI K €€ IISHTPY.

OnuH KOHeN BEpTHKAIFHO PAaCHOIOXEHHON HUTH 3aKpeIlieH B HeKoTopoit Touke O, a apyroi
HaMOTaH Ha CIUIOIIHOH y3Kui MIMHAP (IUCK) MacCoM m = 10 xr u paguycom R = 10 cm.
Ormpeznenute ycKOpeHHE IIEHTpa MacC NIIMHIPA U CHJIY HaTsOKEHHS HUTH. HUTE HeBecoMa U
HEPaCTHKAMA.

C BepmuHBI HOTycepsl CKONMB3UT Imaiiba 6e3 Tpenus. Jloka3aTh, 4ro maiiba 0TOpBETCS, HE
JOX0Zs 10 ropu3oHTaIbHOro auamerpa AB (puc.1.50).
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Puc. x 3agauge 1.50

JlepeBsSHHBIA CTEPXKEHb, Maccoi M = 6 kr u [umHON [ = 2 M, MOXET BpaIlaThCs B BEPTHU-
KaJIbHOHM ILTOCKOCTH OTHOCHTEIBHO T'OPHU3OHTAIBHOM OCH, mpoxojsmeil depe3 Touky O. B
KOHEI| CTEpPKHs MONaNacT IIyys Maccoit my = 10 T, meTeBImas co cKOpocThio v = 10° m/c,
HanpapJIeHHas NEPIECHANKYIIPHO CTEPXKHIO B OCH, M 3acTpeBaeT B HeM. OIpenenuTh KHHe-
THYECKYIO SHEPIHUIO CTEPKHA ITocle yaapa (puc.1.51).

O

@

4 L1

m, ="

Puc. x 3amaue 1.51
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52. OmuH KOHEI| BEPTUKAIBHO PACIIONIOXKEHHOM HUTH 3aKperieH B Touke O, a Apyroi HaMOTaH
Ha CIUIOMIHOMN y3KuM mamHAp (auck) Maccoit m = 10 xr u pamguycom R = 10 cm. Onpezernute
YCKOPDEHHE IIEHTpa MacC ¥ CHIy HaTsDKeHHS HUTH. HuTh HeBecoMa M HEPacTIXHMa

(puc.1.52).

S L EL L E LGS T

O

Puc. x 3amage 1.52

KonTpoarnas paGora Ne2. DaexrpocraTnka. IlocTOSHHBIN 3/1eKTpHYeCKUH TOK. JJIEKTPO-

MarHeTH3M.

53. B BepmmHax KBajpaTa HaXONATCS ONUHAKOBEIEC 3apsibl q; = g2 = q3 = q4. Kakoil orpuma-
TENBHBIA 3aps]] g Hy>KHO IIOMECTUTh B IIEHTPE KBajpaTa, YTOOBI CHJIa B3AMMHOTO OTTAJIKHBA-
HUS TIOJIOKUTEIBHBIX 3apsioB ObLIa ypaBHOBEIIEHA CHIJION MPUTSHKEHHUS OTPHUIATEIBHOTO 3a-
pana?

54. DIEKTPOH C HadadbHOH CKOPOCTBIO Vo BJETEN B OTHOPOMHOE 3JIEKTPUUECKOE IIOJIE HAIpS-
JKEHHOCTBIO E. BexTop HadalpHOH CKOPOCTH MEPHEHIWKYJISIPEH JHHUSM HAIPSHKEHHOCTH
SNIEKTpUYECKOro mons. Onpenenuts: 1) cuimy AEHCTBYIOITYIO Ha 3JEKTPOH; 2) YCKOpEHHE,
probOpeTaeMoe 3IEKTPOHOM; 3) CKOPOCTH JIEKTPOHA YEPE3 BPEMS 1.

55. Tlorennman mois, CO3/1aBa€MOT0 HEKOTOPOM CHCTEMOM 3apsioB, 3aBHCHT OT KOOPAHHAT IIO
3aKoHy: ¢ = a (x° +)°) - bz%, rie a u b moNoXuTeNbHBIE KOHCTaHTHL. HalfuTe BEKTOp HAIps-
XXEHHOCTHY o E U ero Momyib.

56. JIBe TOHKHE KOHI[EHTPUYECKUE METALIHUIEeCKUe cheprl panuycamu Ry , 1 Rz (R;< R2 ) uMeroT
sapanel gl = 10 MxKn u g. = 20 MxKin, coorBercTBeHHO. Halinute cuiy, nedcTBYIOMYO Ha
sapan g = 1 5K, Haxopsmuiics Ha paccrostHuE a = 10 cM oT 1ieHTpa cdep (a > R»).

57. 3apan g paBHOMEPHO pacIpefiefieH 0 ceprdecKoil moBepXHOCTH. Kakyro CKOpOCTh Hamo
COOOIIMTE TOYEYHOMY 3apsdy, YASIBHBIA 3apsi KOTOPOTO PaBeH ¢, B HAIIPABJICHWUH, IIEPIEH-
JUKYJIPHOM IIPSAMOH, COEIUHSIOMEN LEHTp CheprdecKoil IOBEPXHOCTH C TOYECUHBIM 3apsi-
JI0M, 4YTOOBI OH Hadajl BpaIlaThes IO OKPYXHOCTH pamuycoM R. OOBEKTHI HaXOmATCS B Ba-
KyyMe.

58. Tomkuif crepxeHb UIMHEI 20 CM pPaBHOMEPHO 3apsDKEH C JMHEHHOW IUIOTHOCTBIO 3apsna
=20 MKi/M. Ha nponomkeHny ocu cTepKHsI Ha pacCTosHUA 10 CM OT ero KOHIA HaXOMUTCS
Touyeunsli 3apsan 10 MKir. Halinure cuiry B3auMomelicTBUS 3apsDKEHHOTO CTEPIKHS M TOYESUHO-
TO 3apsa.

59. K mnacTrHaM IUIOCKOT0 KOHAEHCATOPA, PACCTOSHUE MEXKAY KOTOPHIME 3MM, IIPHIIOKEHA Pa3-
HOCTh noreHnmasnoB 1 xB. Ilocie oTkmOYeHHS KOHIOEHCATOpa OT MCTOYHMKA HATIPSDIKSHUS,
€r0 3allOJIHAIOT JUIIEKTPUKOM (¢ = 7). HaliTu IOBEpXHOCTHYIO INIOTHOCTH CBSI3aHHBIX 3apsi-
JIOB JUDJIEKTPHUKA.

60. Ha ToHKOM KOJBIIE PABHOMEPHO pPaCIpEeNeH 3apsy ¢ IHHEHHON UIOTHOCTHIO 3apsaaa 7. Pa-
auyc xonbla R. Ha cpequHHOM NepHneHIuKyIpe K IIIOCKOCTH KOJbIla HAXOIUTCSA TOYESUHBIHA
3apsay q. Onpenenuts cuity F, TeHCTBYIONIYIO Ha TOUYCUHBIH 3apsii CO CTOPOHBI 3aPSHKEHHOTO
KOJIbLIa, €CJIM OH yAAJIEH OT IieHTpa Koibla Ha: 1) a; < R; 2) a2 > R.

61. ToHKkas KBaJpaTHas paMKa PaBHOMEPHO 3apsDKeHa C IMHEWHOM MIOTHOCTHIO 3apsaaa 7. Ompe-
JENUTh IIOTCHIUA IO B TOUKE IePECCUCHUS JUarOHaIEH.

62. DnexTpryeckoe moje 00pa3oBaHO MOJOXUTENHHO 3apsHKEHHOM OECKOHEYHO IHHHOM HUTHIO
C IMHEWHOM IIJIOTHOCTBIO 3apsana 7. Halimure ckopocTh, KOTOPYIO MOIyYUT SJIEKTPOH MacChl 7
U 3apsizia e O ACHCTBUEM IT0JI, MIPHOIM3UBINUCE K HUTH C PACCTOSIHUSA 11 IO PACCTOSHUS 72
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63. ToHKHI CTEPKEHb COTHYT B ITOJYKOJIBIO U 3apsDKEH C JIMHEHHOM IIOTHOCTBIO 3apsna 133
aKi/M. Haiimure paboTy, KOTOPYIO HaIO COBEpPIINTH, 9TOOBI epeHecTH 3apax 6,7 K u3
IIEHTpa KPUBU3HEI ITOJTYKOJIbIIa B OECKOHEYHOCTS.

64. Haiinure paboty (Ha equHHIY JJIHHBI), KOTOPYIO HYXXHO COBEpIINTH, YTOOBI CONU3UTEH IBE
OJTHOMMEHHO 3apsDKCHHBIE JUIMHHBIE NapajUlenbHble HUTH OT paccTosHHS 20 cM mo 10 cm
MeX Ty HuMH. JIuHeHas MIIOTHOCTE 3apsanoB Kax o Hute 3 MkKi/M, In 0,5 =- 0,69.

65. Kaxas cuna Oyner meicTBOBaTh Ha CBOOOMHBIM IHIOINE, DJIEKTPHUYECKHH MOMEHT KOTOPOTO
PaBeH p, €CIIU OH PACIIOJIOKEH Ha PACCTOSIHHUY [ OT TOYEHHOTO 3apsyia g (CYUTaTh IUICHO JIH-
II0JIS 3HAUUTENEHO MEHBIIE /).

66. Ilone 06pa3oBaHO TOYECUHBIM JHIIONIEM C IIEKTPUIECKAM MOMEHTOM p. OIpeneuTs pa3HoCcTb
nOoTeHIMaNoB U ABYX TOYEK IIOJ, PACHOJIOXECHHBIX CHMMETPHYHO OTHOCUTEILHO A0S Ha
€r0 OCH Ha PacCTOSHUM 7 OT IleHTpa aunoist (r > [).

67. HaiiTy 49MCIIO CHIIOBBIX JIMHHH HAIIPSOHKEHHOCTH 3JIEKTPOCTATHYECKOTO OIS, IPOHU3BIBAIO-
muX GOKOBYIO IOBEPXHOCTH IIPSIMOTO KPYTOBOTO IMJIMHAPA BBICOTOM 4, HMEIOIIETO PAIKyC
OCHOBaHMs 7, €CJIA Ha €70 OCH Ha PAaBHBIX PACCTOSHHUSX OT OCHOBAHHSI HAXOQUTCSA TOYECUHEIHA
3apsn q. Llunusap HaXOaUTCS B BaKyyMe.

68. IloBepXHOCTHAS IIIOTHOCTD 3apsiia GECKOHEUHON PABHOMEPHO 3apKEHHOM IIOCKOCTH PaBHA
d. OnpenenuTs MOTOK BEKTOPa HAIPSDKCHHOCTH 4epe3 IOBEPXHOCTH cEpHl JUaMETPOM d,
paccexaeMoM 3TOH IVIOCKOCTHIO MOIOJIaM.

69. OnpenenuTth YUCIO CHIOBBIX JTHHHA HAIPSDKCHHOCTH 3IEKTPOCTATHYECKOTO HOJS IPOHM3HI-
BAIOIIUX OOKOBYIO TIOBEPXHOCTH KPYTOBOIO KOHYCa BEICOTOM /1, AMEIOMIETO PagyC OCHOBA-
HH 7, €CJIM Ha €0 OCH Ha PaBHBIX PACCTOSHMAX OT BEPIOMHBI U IIEHTPA OCHOBAHUS HAXOIMT-
cs 3apsan q. Konyc Haxomutes B Bakyywme.

70. K Gatapeu ¢ 2.0.c. HOAKIIOYEHH! ABa IUIOCKUX KOHIeHcaropa emkoctamu C; u Cz. Ompene-
JUTH 3apsi U HANpPSHKEHHE Ha IUIACTHHAX KOHICHCATOPOB IIPH IIOCIEOBATENILHOM M IIapall-
JIETEHOM COSIMHEHUSX.

71. JIBa xonneHcaTopa eMKocThi0 C; 1 C» COSqUHEHBI IIOCIEN0BATENIFHO U IOMKIIOUEHB! K HC-
TOYHHKY 9.0.C. HanpskerueM U. Bo CKONBKO pa3 M3MEHUTCS HAIpsKEHHE Ha KOHASHCATO-
pax, eciH NepBbIi KOHICHCATOP OIYCTHTH B JUJIEKTPHK C OTHOCHTEIHLHON TUIIEKTPHIECKON
IPOHUIIAEMOCTHIO ?.

72. Tpu pesucropa ¢ compoTupieHusME R; =6 Om, R =4 OM u R3; =2 OM, a Takxe UCTOYHUK
TOKa € 3.1.C. = 2,2 B coelmHEHH! KaK IIOKa3aHO Ha pucyHke. OmpeNenuTs 5.0.c. HCTOUHUKA,
KOTOPBIH HaJ0 BKIIFOYUTH B IENb MEXTY TOYKaMH A H B Tak, 4T0GBI B IPOBOJHKKE COMPO-
TUBJICHHEM R;3 IeN TOK Cllodf /3 = 1 A B HampaBIICHWH, YKa3aHHOM CTpeIKoyd. BHyTpeHHH-
MU COIPOTHBIICHUAMY HCTOYHHUKOB TOKa IpeHeOpeys (puc.72).

&

Puc. x 72

73. OnpepenuTts CHIy TOKa B IPOBOJHUKE CONPOTHBIEHHEM R; ¥ Hampsxerue Us Ha KOHIAX
3TOro mpoBogHuka, ecnmu U;=6B, U2=8B, R;=40M, R>=80wM, R3=6Om. BruyT-
PEHHMM COIIPOTUBIICHUEM HCTOYHUKOB TOKA IIpeHeOpeds (puc.73).

26



75.

76.

77.

78.

79.

80.

81.

82.

Puc. x 3agaue 73

ITone co3mano IByMs paBHOMEPHO 3apsDKCHHBIMU KOHIIEHTPUYECKUMU chepamu R; =5 cM U
R> =8 cMm. 3apsmel cdhep cooTBeTcTBeHHO paBHBI ¢; = 2 HKI, ¢2=-1 58Ki. Onpenennte
HaIpsDKEHHOCTH AJIEKTPHYECKOrO MOl B TOUKaX, JEXaluX OT ILeHTpa cdep Ha paccros-
HUAX 1) ri=3cM ; 2)r2=6cMm; 3)rs3=10 cm. IlocTpoiite rpadpuk 3aBUCUMOCTH E(7).

Koakcuanpusle nucku paguycamu R;/= 10 cMm m R>= 5 cM pacmoiOXKeHBI Ha PacCTOSHUN d =
2,4 MM JIpyr oT Apyra. JIMCKH 3apsDKEHBI PAaBHOMEPHO C IIOBEPXHOCTHOM IIOTHOCTBIO, PaB-
HOM d = 20 MxKu/m?. OTpeNeNuTh CHILY 3MeKTPUIECKOTO B3aUMOIEHCTBHS UCKOB (pHc.76).

Puc. x 3agaue 76

JlBe mIOCKOIapaiLIeNbHbIe IIACTHHEL IWIomansio mo 200 cM? Kaxmas pacloNOKeHBI OpH-
30HTaIBLHO. BepxHas mnacTuHa 3akpemieHa. Kakyro pasHocts nmotennuanos U Hamo IPHIIO-
KUTH K 5THM IUTACTHHAM, YTOOBI HIDKHSAA yICP)KUBAJIaCh B paBHOBECHH Ha paccTosuuu [ = 0,5
CM OT BEpXHEH IIJIACTHHEIL, ecM €€ Macca m = 4 r? Kakoe 310 Oyner paBHOBecHE?

Haliure KOIMIECTBO TEIIOTEL, KOTOPOE BBIACIHUTCS B MIPOBOJHMKE COMPOTHBIEHMEM 75 OM
IpH MPOXOXIeHUH Yepe3 Hero 3apsana 100 K, ecnu TOK B IpOBOJHUKE pAaBHOMEDPHO YOLIBAET
o Hyndg B Tedenue S0c.

Cuna Toka B IPOBOJHHUKE CONpOTHBIeHHEM R = 120 OM paBHOMEpHO Bo3pacTaeT ot Iy = 0
00  Imax =35 A 3a Bpems ¢ = 15 c. OmpenenuTe BBIIEIHUBIIEECS 3@ 3TO BPEMs B IIPOBOJHHKE
KOJIMYECTBO TEIUIOTHL

JaHbl YeTBIpe 37EMEHTa ¢ 3.1.C. 1,5 B U BHyTpeHHEM CONPOTHBICHUEM r =0,2 Om. Kak
HY>XHO COCIMHHUTH 3TH 3JIEMEHTEL, YTOOBI IOIyIHUTh OT cOOpaHHOM Garaper HauGOBIIYIO CH-
Ty TOKa BO BHCITHEH IIeNH, UMEIOIIEH conpoTupieHue R = 0,2 OM? Ompenenure MakCuMalhb-
HYIO CHITy TOKa

Tox HachIEeHHUs IPH HECAMOCTOATENFHOM paspsine [nac = 6,4 mA. HaiiTa 4mcio map HOHOB,
CO3/1aBaEMBIX 3a 1 ¢ BHEITHUM HOHHU3ATOPOM.

Kax m3meHuTCS EMKOCTB ITOCKOTO KOHIEHCATOpA, €CIIH €r0 MOMECTHTH B METAJIIHIECKYIO
KOpPOOOUKY, CTEHKH KOTOPOH yaleHEI OT IUTACTHH Ha PACCTOSHEE, PABHOE PACCTOSIHHIO MEX-
IOy HuMu. BiausgaueM kpaés nperebpeds (puc. 82).
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83.

84.

85.

86.

87.

Puc. x 3agaue 82

[Tnockui KOHIEHCATOP 3apspKeH A0 pasHocTH nmoteHnuasioB U = 100 B. Onpenenute pa-
60Ty, KOTOPYIO COBEpPINAT CHIIBI IIOJIS U epeMeriennu 3apsiaa g = 0,52 MxKi u3 Touxu A
B TouKy B (puc.83).

Puc. x 3agaue 83

ITo mpstMmoMy MexmrHOMy mpoBoxy MmuEEL L = 1000 M u cedenns S = 1,0 MM? TedeT IOCTOSH-
HEIA TOK [ = 4,5 A. CuamTas, 94To Ha KaXXIBIH aTOM MEIX IPUXOJUTCS OJUH CBOOOIHBIN IIEK-
TPOH, HaliTH: &) BpeMs, 3a KOTOPOE 3IEKTPOH IIEPEMECTHTCS OT OJHOTO KOHIIA IPOBOIA [0
Ipyroro; 6) cyMMy 3JIEKTPUYECKHX CHII, NEUCTBYIOUIMX a3 BCE CBOOOMIHBIE 3JEKTPOHBI B
JTAaHHOM IIPOBOJIE.

B nenTpe nomycdepsl, paBHOMEPHO 3apsDKEHHOMN JIEKTPHYECTBOM C IOBEPXHOCTHOM IIIOTHO-
CTBIO 3apsna d, PacIooXeH CBOOOIHO OPUEHTHPOBAHHBIA TOYEUYHBIH JUIIONE C 3IEKTPUYE-
CKMM MOMEHTOM Pe. OIpeieNuTh NEPHOJ, €r0 MJIbIX KOJeOaHwi OTHOCHTEIBHO OCH, IIEPIEH-
ITUKYJIIPHOM OCH CHMMETpHHU IHoiychepsl. MOMEHT HWHEPIHH [HUIIONS OTHOCHTEIHEHO OCH
BpAIEHUS paBeH J.

K Garapee ramsBaHHYeCKHX 3IEMEHTOB Uepe3 PE3UCTOP C IEPEMEHHBIM CONPOTHBICHHEM R
NOAKIIIOYEH BOJBTMETP. Ecimu R yMEHBIIMTH BTpOeE, TO IIOKa3aHHs BOJBTMETPA BO3PACTYT
BaBoe. Bo CKONBKO pa3s M3MEHATCS IIOKa3aHWS BOJBTMETPA, €CIM R YMEHBIIUTCS JO HyJId

(puc.86)?

¥ BT
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Puc. x 3agaue 86

Ha pucynke 3.4.C. pasua 2 B, R; = 60 Om, R> =40 OM, R; = Ry, =20 OM u R.= 100 Om.
Omnpenemute cuity Toka I, depes raissanomerp (puc.87).
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Puc. x 3amaue 87

88. HaiiguTe KOMMYECTBO TEILIOTHI, KOTOPOE BBIACIUATCS B MIPOBOJHUKE CONPOTUBICHUEM 75 OM
IIpy DpoxoxneHuy gepes Hero 3apsaa 100 Kii, ecnu TOK B IPOBOJHUKE PABHOMEPHO yOBIBaeT
1o Hyni B TeqeHue 50 c.

89. DnexrpocTarudeckoe 1mosie o0pa3oBaHO ABYMs MapajUIeNbHBIMU OECKOHEUYHBIMHU IIJIOCKOCTS-
MH, 3apsDKCHHBIMH Pa3sHOMMEHHBIMHY 3apsSAaMy C OAWHAKOBOM IT0 BEIMYMHE ITOBEPXHOCTHOM
IJIOTHOCTBIO 3apsaa. PaccrosHue MexIy mIockocTsMu paBHO d. OOBICHUTH, HA KaKOM pH-
cyHke (puc.89) pacnpenencHue HaIPSOKEHHOCTH £ MONS BIOJIB OCH X, IEPIEHIUKYIISIPHOM
IUIOCKOCTSIM, TI0Ka3aHO IIPaBUIBHO H IIOYEMY.
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Puc. x 3agaue 89

90. B HeKOTOpOﬁ obmacTu IIPOCTPAHCTBA CO3JaHO 3JICKTPOCTATUYECKOC II0JIC, IIOTCHITHAI KOTO-

2o
poro onuceBaercs Gyakimet p=3% X" Kakoe HampasieHue 6yaeT IMETh BEKTOD HaMps-
YKEHHOCTH JJIEKTPHYECKOrO IOJIA B TOUKE IPOCTPAHCTBA, IOKa3aHHOH Ha pucyHke (puc. 90).

Ob6BpscHUTE IOYEMY.

Puc. x 3agage 90
91. Toueunsre 3apsansl O1 = 20 MxKir, 0> = - 10 MxKir HaxonsTest Ha pacCTossHUM d = 5 M apyr
ot apyra. OnpenenuTs HaIpsHKEHHOCTH IO B TOYKE, YAAIEHHOW Ha 71 = 3 CM OT IEPBOTO H
Ha 2 = 4 cM 0T BTOpOTO 3apsana. OnpenenuTs Takke CIIy F, IeHCTBYIOIIYIO B 3TOM TOYKE Ha
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Toueunsli 3apan O = 1 mxKu.

92. Tonkui crepxenb muHOM / =20 cM HeceT paBHOMEPHO PacCIIpeeICHHbINA 3apsiyy 0
= 0,1 mxKu. OnpenenuTs HAIPsDKEHHOCTD E 3IEKTPHYECKOTO OIS, CO31aBaéMOro pacipee-
JIEHHBIM 3aps70M B TOYKe A, Jexalleil Ha oCH CTep)KHs Ha paccTosHuH a = 20 cM oT ero
KOHII.

93. JIpa Toueunsx 3apsaaa Q1 = 6 K, Q» = 3 uKi HaxonsaTcs Ha paccTogHum d = 60 cM Ipyr oT
apyra. Kakyro paboTy HEOOXOIUMO COBEPIUUTE BHEITHUMHE CHJIaMH, YTOObI YMEHBIIUTD pac-
CTOSIHHE MEX]Ty 3apsaaMy BIBoe?

94. Tlsumaaka Maccoi m = 200 Mkr, Hecymas Ha cebe 3apsan O = 40 uKui, Buerena B sneKTpude-
CKO€ IIOJIE B HAIIPABIECHHUH CHIOBHIX JIMHUHA. [locae IpoXoXIeHns PasHOCTH NOTeHnuanos U
= 200 B mpumHKa EMeENa CKOPOCTh v = 10 M/c. OmpenenuTs CKOPOCTE Vo IBUIMHKI
JI0 TOTO, KaK OHA BIIeTelNa B IIOJIE.

95. Kongencarops! eMxocTsio C1 = 5 Mk® u C; = 10 Mx® 3apspxens! 1o HanpspkeHu# Ur = 60 B
u Uz = 100 B cootBercTBeHHO. ONpeneuTh HANPSHKEHAE Ha 00KIIaaKaxX KOHJEHCATOPOB II0-
CJIe MX COSIMHEHUS 00KIaqKaMul, IMEIOIUMY OJHOMMEHHEIE 3apsbl.

96. Karymka u aMIiepMeTp COSTUHEHBI IOCIEIOBATEIFHO U ITOAKIFOYEHB! K HCTOYHUKY ToKa. K
KJIEeMMaM KaTYIIKH MPHUCOSIMHEH BOJLTMETD C CONpoTUBIeHueM 7 = 4 kOM. AMnepMerp 110-
Ka3pIBaeT cuiy Toka / = 0,3 A, BomsT™MeTp — Hanpspxenue U = 120 B. Onpenenuts conpoTus-
nenue R xarymku. OmpenenuTs OTHOCUTENHHYIO IIOTPEMHOCTh &, KOTOpas OyIeT IOoIyIneHa
IIpY U3MEPEHUH COIPOTUBIICHHUS, €CIIH IPEHEOPEUh CHUIIOH TOKa, TEKYIIEro Yepe3 BOILTMETP.

97. 3a Bpems ¢ = 20 ¢ mpu paBHOMEPHO BO3pacTaBIell Cuiie TOKa OT HyJs JO HEKOTOPOTO MaKCH-
MyMa B IPOBOJHUKE compoTuBiIeHHEM R = 5 OM BBIOETMIOCH KOJUYECTBO TEIUIOTHL O = 4
x/[x. OmpenenuTs CKOpOCTh HapacTaHWs CHIIBI TOKa. J[Ba OECKOHEYHO IMHHBIX IIPSIMBIX
IIPOBOJA CKPEILIEHB!I IO psaMbIM yriioM. Ilo nmpoBogHuKaM TeKyT ToKu cuioit I; =100 A u I
=50 A. Paccrosaue mexay mpoBogaukamu d = 20 cm. OnpenenuTs HHAYKIHIO MarHUTHOTO
IIOJIS B TOUKE, JIEXKAIeH Ha cepeliHe 00IIero MepneHuKyspa K IPOBOJHIKAM.

98. Ilo TOHKOMY IIPOBOJHUKY, H30THYTOMY B BHJE IIPABHIBHOIO IIECTHYTONBHHUKA CO CTOPOHOH
a =10 cm, uner tok cuoit =20 A. OnpeneauTs MarHUTHYIO HHIYKIKIO B IEHTPE IIECTH-

YTOJIbHUKA.

99. Ilo KOHTYpPY B BHZE PAaBHOCTOPOHHETO TPEYTOJHHUKA UACT TOK CHJION I=50 A. Cro-
pona TpeyronpHuka a = 20 cM. OnpenenuTs MarHUTHYIO MHIYKITUIO B TOUKE IEPECCUECHUS
BEICOT.

100.ITo mByM ANMHHBIM MapalIeIbHBIM IIPOBOJAM TEKYT B OJUHAKOBOM HANPaBICHUU TOKU CH-
moit I; = 10 A u I, = 15 A. Paccrosaue MeXIy IpOBOHaMH a = 10 cm. Onpenenuts

HaIIpsDKEHHOCTh MarHUTHOTO B TOYKE, YAAJIIEHHOM OT IepBOro IPoBOJa Ha 77 = 8 ¢M ¥ OT BTO-
poroHa r2=6cMm.

101.1To AByM [UTMHHBIM MTapaJlIeIbHBIM MPOBOJAM, PACCTOSIHIE MEXy KOTOPEIMH d = 5 cM, Te-
KyT onuHakoBele Tokd [ = 10 A. OmpenenuTs HHAYKIHUIO U HANPSHKEHHOCTH MAarHUTHOTO
IIOJISL B TOUKE, YAAJIECHHOM OT KaXIO0T0 IPOBOJIA HA PACCTOSHUHU » = 5CM, €CIIH TOKU TEKYT: a)
B OIMHAKOBOM HalpaplieHUH; 6) B IPOTHUBOIIOJIOKHBIX HAIIPaBICHUIX.

102.11o npoBOIHUKY, COTHYTOMY B BHJE IPSMOYTOJIBHHUKA CO CTOPOHAMH a=8cmu b=
12 cM, Teder cunoit 1 = 50 A. OnpenenuTs HaAIPsDKEHHOCTh M MHAYKIIAIO MATHUTHOTO TI0JIS B
TOYKE [IepeceueHus AuaroHajel IpsMoyroilbHUKA.

103.IIpoToH BieTen B MarHUTHOE MOJIE MEPICHANKYISAPHO JTHHUSM HHIYKIMH U OIHCAI IyTy pa-
muycoM R = 10 cm. Onpenenuts CKOPOCTh IPOTOHA, €CITA MarHUTHas uHAyKnus B =1 To.

104.251eKTpOH B OMHOPOJHOM MAarHUTHOM IIOJI€ IBIDKETCS ITO BUHTOBOM JTUHUHU pamuycoM R =5
cM u maroM A = 20 cMm. OnpenenuTs CKOPOCTh JIIEKTPOHA, €CJIM MarHuTHAs HHAyKus B = 0,1

mTiI.
105.1To mByM mapajuieNbHBIM IPOBOAAM JUIMHON / = 3 M KaXKIbIM TEKyT OQUHAKOBBEIE TOKU CHJION
I=500A. Paccrosarie MeXIy IPOBOTHUKAMU d =10 cm. OnpenenuTs CUITy B3au-

MOJIEHCTBUS IPOBOIHUKOB.
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Konrpoasnast pagora Ne3. Onruka. Kpanropasi mexanuka. OCHOBBI aTOMHOH W siI€PHO#
(11076350 N7

106.ITn0CcKOmONAPHU30BaHHEI MOHOXPOMAaTHIECKUH IIy4OK CBETA IIafacT Ha IOJIIPOHI U IIOJHO-
CTBIO UM racurcs. Korma Ha myTH Imydka [IOMECTHIIN KBapIEBYIO IUIACTHHY, HHTEHCHBHOCTS [
Iy4YKa CBETa IOCIIE MOJSIPONIa CTala paBHOU IOJOBHHE MHTEHCHBHOCTH IIy4Ka, IIaJalOIIero
Ha nojsgpoua. OnpenenauTs MUHUMATHHYIO TOJIINUHY KBapIieBoX IntacTHHKH. [lormomenuem
U OTpaXKEHHWEM CBETa MOJIIPOUAOM mpeHeOpeus. [IoCTOsSHHYIO BpaleHus o KBapla IPHUHATh
paBHO#1 48,9 rpan/mMm.

107.d8a sukons N; u N, pacloioKeHbI TaK, 9TO YToJI MEXAY UX IJIOCKOCTSIMU IPOIIyCKaHUs CO-
craBieT ¢ = 60°. OnpenenuTs, BO CKOJIBKO pa3 YMEHBIIASTCS HHTEHCUBHOCTD [p €ECTECTBEH-
HOTO cBeTa: 1) IpW MPOXOXKISHUH Yepe3 OIWH HHUKONb N;; 2) IpU MPOXOXKICHUHU depe3 0b0a
Hukoi. Kosdgdunuent nornomenus cera B Hukone k =0,05. [Torepu Ha oTpakeHHs CBETa
HE YYUTHIBATE.

108.IIy40k ecTecTBEHHOIO CBETA MafaeT Ha IIOJIUPOBAHHYIO TOBEPXHOCTH CTEKIITHHOM ILIACTHHBL,
IOrpy>K€HHOHR B XUAKOCTh. OTpaXXCHHBIH OT IUTACTHHEI ITyJOK CBeTa 00pasyeT yrox ¢ = 97° ¢
[aJaroIuM IIydkoM. OIpenenuTs I0Ka3aTeNb IPEIOMICHHUS /17 )KUIKOCTH, €CITH OTPaKEHHBIN
CBET MaKCUMaJIBHO ITOJIIPU30BaH.

109.Ha nudpaknyoHHYIO PeIIeTKy B HAIPaBICHHH HOPMAIH K €€ OBEPXHOCTH MafaeT MOHOXPO-
MaTthdeckuii cet. Ilepuon pemerku d = 2 MxM. OnpeeNnuTs HauOOoIBINHil TOPSIOK qUdpaK-
ITHOHHOI'0 MaKCHMyMa, KOTOPBIA JaeT 3Ta pelleTka B ciiydae kpacHoro (4 ; = 0,7 MxM) U B
cirydae ¢puonerosoro A 2= 0,41 MkM) cBeTa.

110.Ha crexnsannemii ke (7 = 1,5) ¢ MalbIM yIiIoM HOPMAIBHO K €r0 TPaHy HafaeT Mapaieib-
HBIA IIy9OK Jy4eH MOHOXPOMATHYECKOTO CBETa ¢ JUIMHOM BOJHEI A = 0,6 MkM. Yucio m Bo3-
HUKAIOIMX IPH 3TOM HHTEP(EPEHITMOHHBIX II0JIOC, IPUXOSINUXCS HA OTPE30K UIHHEIL /,
pasHO 10. OnmpenenuTs yroi ¢ KinHa.

111.01 mByX KOrepeHTHBIX HCTOUHHKOB S7 ¥ S2 (4 = 0,8 MkM) nyun momamaroT Ha 3kpad. Ha
3KpaHe HabmoaeTcs MHTepepeHIoHHas KapTiHa. Korjga Ha ImyTd OJHOro M3 JIydel mep-

NEHAUKYISIPHO €My IIOMECTHIM MBUIBHYIO ILICHKY (n = 1,33), uaTepdepeHImonHas Kap-
THHA U3MEHUJIACh Ha IPOTHBOIIOJIOXHYIO. IIpy Kako# HaMMEHBIIEH TONIIMHE dmin IUIEHKH 3TO
BO3MOXHO?

112.JIy4 magaeT Ha IIOCKONApPAIENbHYIO CTEKISIHHYIO IUIACTHHKY IO yriioM ¢ = 30°. Bexo-
JUIIUMA 13 [UIACTHHKY JIyd MapajulelleH MafaromeMy Jiydy. Ilokasarens mpeloMIeHns CTeKIa
n=1,5. KaxoBa TONIIUHA IUIaCTUHKH, €CIIH PACCTOSHIE MEXIY JIydamu d = 3,88 cm?

113.Ha mue cocyma HaIlOJHEHHOTO IO BBICOTHI / BOIOM, HAXOMUTCS TOYECUHEIH MCTOYHHK CBETA.
Ha nosepxHOCTH BOZBI IUIaBaeT KPYTJIBIA UCK Tak, 9TO €r0 IEHTP HaXOIUTCS Haj HCTOYHH-
koM. [Ipu xakoM MHHMMATBHOM JUaMeTpe IXCKA JIyYW OT UCTOYHMKA He OYAyT BEIXOMHUTH U3
BOZBI?

114.EcTecTBenHEIA CBET NafacT Ha MOBEPXHOCTH JUANIEKTPUKA IO/ YIJIOM MOJHOMN HOISIpH3aIMH.
Crenens nonspusanmy MpeIoMIeHHOrO ayda cocrapiuser 0,124. Halitu kosddumment mpo-
IIyCKaHUs CBETA.

115.1Ipy mpoxoknenuu cBeTa depe3 TPyOKy MmuHOM /1 = 20 cM, COMEpaIIyIo pacTBOp caxapa
koHUeHTparue#r C; = 10%, IWIOCKOCTH IOAPH3alMH CBETa IOBEPHYJIAach Ha yroa ¢ ; = 13,3°,
B npyrom pacteope caxapa, HaTHTOM B TPYOKY IUIMHOHN /2 = 15 ¢M, IITOCKOCTP IIONSPH3aIAA
IIOBEPHYIach Ha yroan ¢ 2= 5,2°. OnpenenuTs KoHIeHTparuo C2 BTOPOro pacTBopa.

116.Yron ¢ mexny ILIOCKOCTSME IIPOITYCKaHHs MOJSPOHUIOB paBeH 50°. ECTECTBEHHEIA CBeT,
IPOXOMA Y€pe3 TaKyIo CHCTeMy, ocnabiusercs B n = 8 pas. [IpeHeOperas moTepeit cBeTa mpu
OTpaXXCHWH, OLPENENUTh KO3 QUIMEHT NOITOmMeHns K cBeTa B IOIIPOn/ax.

117.Ha noBepXHOCTb M (paKIIMOHHOM PEIIETKH HOPMAIBHO K €€ OBEPXHOCTH HafacT MOHOXDO-
MatHdecKui ceet. [locTosHuas Iu@paKIMoHHON pemetku B Z = 4,6 pa3a GOJBIIE MTHHEL
CBETOBOH BOJIHEL Haliti obmiee 9ucno nupakIHOHHEX MaKCUMYMOB, KOTOpEIE TEOPETHYC-
CKM MOXHO HalOJIOJaTh B 3TOM CIIydae.
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118.B0o CKOJBKO pa3 yBEIMYUATCS MOIMHOCTH H3Iy4YeHHS YEPHOro TENa, CCId MAaKCHMYM SHEPTUU
W3Iy4EeHHs CMECTUTCSA OT KPacHOM TpaHWIB BUIUMOTO CIIEKTpa K €ro (pHONETOBOM IpaHuIle
(A = 0,76 Mxm; A ¢ = 0,38 MKM)?

119.JaBnenue cBeta (mmuHa BONHBL 0,55 MKM), HOpMaJIbHO IAJArOLIEr0 HA 3€PKAIbHYIO II0BEPX-
HOCTB, paBHa 9 MKIIA. OnpenenuTs KOHIEHTPAo (GOTOHOB BOIM3U IIOBEPXHOCTH.

120.@oron mpu sddexkre KomToHa Ha CBOOOIHOM 3IEKTPOHE OBLT paccesH Ha yrox ¢ =m /2.
Ormpenenuts uMIyIsC p (B MaB/c), mproOpeTeH I 3IeKTPOHOM, €CIIU SHeprusa GOTOoHA 110
paccessHus Obuta 1,02 MaB.

121.Kammit (paboTa BEIXOAa 2 3B) ocBemmaeTcss MOHOXPOMATHYECKHM CBETOM C UIMHOHN BOJIHBI
509 mxM (3enmeHas awHHS KagMmus). OnpenenuTs MaKCUMaIbHO BO3MOXKHYIO KMHETHUYECKYIO
sHeprus GoTosnexTpoHoB. CpaBHUTE €€ CO CpelHel >Hepruel TEIIOBOTO JBIDKEHHUS JIIEK-
TpoHoB pu 7 =17 °C.

122 .I1mockas cHHycOMAalbHas 3JEKTPOMarHiTHAS BOJIHA PAacIpOCTPAHSIETCS B HANPABICHUU OCH
OX. OmnpenenuTs Kakas S5Heprus OyAeT mepeHeceHa ero depes mIomanky S = 10 cM?, pacro-
JIOKEHHYIO neprneHuKysipao ocu OX, 3a Bpems ¢ = 5 muH. [lepuon BomHs!l 7. AMIumaTyna
HAIIPSKEHHOCTH 3JIEKTpUYeckoro mons Eyp = 5-107 B/m, aMIimMTyna HaOpsKEHHOCTH Mar-
HuTHOrO Tonst Hp = 2-10* A/m.

123.Ha niockonapaiienbHy 0 CTEKIIHHYIO (7 = 1,5) ITacTUHKY TOIIMAHON d=5 cM magaer

IIOJI YTJIOM [ = 30° ay4 cBeTta. Onpenenuts 60KOBOE CMEIICHUE JTyda, IPOIIEIIIEro CKBO3b
3Ty IUIACTUHKY.

124. Tudpaxnus HabnromaeTcs Ha PacCTOSHUY / OT TOYCYHOTO MCTOYHUKA MOHOXPOMATHYECKOTO
ceera (4 = 0,5 mxm). IlocepenuHe MEXIy HCTOUHHKOM CBETA U HKPAHOM HAXOMHUTCS HEIIPO-
3paYHbId AMUCK AuaMeTpoM 5 MM. Ompenenute paccTOSHHE [, €CIH JUCK 3aKPBIBAET TONIBKO
LEHTPAIBHYIO 30HY OpeHens.

125.MoHOXpOoMaTHYECKHH CBET ¢ AMMHOHM BOMHEI A = 0,6 MKM MajaeT Ha JUIHHHYIO IPSIMOYIOlIb-

HYIO LIENIb IIUPHHON a = 12 MKM IOJ yIiioM ¢= 45° K ee HopMayu. OnpenenuTe yriioBoe
IIOJIOXXCHUE TEPBLIX MUHMMYMOB, PAcIIONIOXEHHBIX 110 00€ CTOPOHEBI IEHTPAIBHOro (hpayH-
rogpepoBa MaKCUMyMa.

126.Ha nudpaxnuosHyo pemerky mimHoM [ = 15 MM, comepxamryio N = 3000 mrpuxoBs, magaet
HOpPMaJIbHO MOHOXPOMATHYECKUM CBET C NIMHOHM BONMHEL A = 550 mM. Onpenenure: 1) umc-
JI0O MaKCHMyMOB, HAaOIOJAaeMBIX B CIEKTpe MUMPaKIMOHHOW PEIIETKH; 2) YIOll, COOTBET-
CTBYIOIIXY ITOCIETHEMY MaKCHUMYMY.

127.Cger nagaeT HOPMAIBHO IIOOYEPENHO HA JBE ILIACTUHKHA, H3TOTOBIECHHEBIE U3 OJHOTO W TOTO
)K€ BEIECTBA, HMCIOIHNE COOTBETCTBEHHO TOJIIIHHEI x1 =35 MM 1 x2 = 10 mm. Ompe-
nemute K03 HUIMERT NOITIOMEH s 3TOr0 BEIIECTBa, €C/IM HHTEHCHBHOCTE IIPOIIE/IIETO CBe-
Ta Yepes3 MepBYIO IUIACTHHKY cocTaBisieT 82%, a gepe3 BTOpYio — 67% OT HavanbHOM HHTEH-
CHBHOCTH.

0
128.Yron Mex Iy rIaBHBIME INIOCKOCTSMY IIOJSIPU3aTOPa ¥ aHAIK3aTOPA COCTABIILET 307, Ompe-
JeNUTE U3MCHEHHE MHTEHCUBHOCTH NPONICAIIEro Yepe3 HUX CBETa, €CIIH Yroll MEXAY IJIaB-

HBIMH ITOCKOCTSIMH paBeH 45°

129.0npenenwure, bi(o) KaKoro [IOTEHIIMAaja 3apsAUTCS yeIUHEHHEIH
Puc. x 3amave 3.95 cepeOpsHBIA MapUK IpH OOIYYEHWH €r0 yIbTpadUONETOBEIM CBETOM
AmuHOM BOJHEL A = 208 HM. PaboTa BEIXOa 35IEKTPOHOB 13 cepebpa 4 = 4,7 3B.

0

130.00ToH ¢ NMHOM BOMHEL A = 5 IIM HCIBITAN KOMITOHOBCKOE PACCESHHE IO YIIIOM 0 = 90
Ha NEPBOHAYAIBHO NOKOMBINEMCS CBOOOAHOM 3neKTpoHe. Ompenenute: 1) UMIyIBC 3IEK-
TPOHA OTJA4H; 2) SHEPTHIO 3JICKTPOHA OTJA4H.

131.0mnpenennte, BO CKONBKO pa3 HEOOXOMMMO YMEHBIIHTE TEPMOIMHAMIUECKYIO TEMIIEPATYPY
9EPHOTO TelIa, 9TO0BI ETO SHEPTETHYECKast CBETUMOCTE Re ocnmabmack B 16 pas.

132.@oron ¢ smeprueit Aw = 1.00 MsB paccesyicss Ha IOKOHBIIEMCS CBOGOMIHOM 3JEKTPOHE.
HaiiTi KMHETHYECKYIO SHEPTHIO SIEKTPOHA OTIAYH, €CITH B Pe3y/IbTaTe PacCesHHS UIAHA
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BOJIHBI ()OTOHA M3MeHmnach Ha 7 = 25%.

133.Ha mudpakiuoHHYO pereTky HOpMaibHO majaeT Imydok cBera. Kpacras mumaums (A = 630
HM) BHIHA B CIIEKTPE TPETHETrO MOPsAKA IO YITIOM ¢ = 60°. Kakas cnexTpajibHas
JWHAS A2 BAIHA ITOJ STHM JXE€ YIJIOM B CHEKTpe 4eTBepToro nopsnka? Kakoe gucio mMTpuxoB
No Ha eIMHHIY [UIAHBI MMeeT aubpaknuonHas penretka? HaliTi yrinoByro aucnepcuro dg/dA
STOH PEIIEeTKH IS JIIUHEI BOJHEI A7 = 630 HM B CIIEKTpE TPETHETO NOpsAKa

134.JIazep uzimyunn B uMITyibee JumurenbHoctd 7= 0,13 mMc mydok cBeTa ¢ 3Heprueit £ = 10 JIx.
Hatitu cpenHee naBieHne TaKoro CBETOBOTO MMILYJIbCA, €CIIM €ro c(pOKyCHpPOBATh B ISATHBIII-
Ko guameTrpoMm d = 10 MKM Ha TOBEPXHOCTH ¢ K03 durmenToM oTpaxernwus p = 0,5.

135.0mpenenuts paauyc v, IEpBOM OOPOBCKOM OPOUTEI U CKOPOCTH 3JIEKTpOoHA v Ha Hel. Kakosa
HaIIpsHDKEHHOCTH IOJI siipa Ha IepBoit opOuTe.

136.HaiiTu 3aBECHMOCTS MEXIY JJIMHOHM BOJHEI J¢ Bpoi#is pelaTHBHCTKOM YaCTHIBI U YCKOPS-
roInuM noreHnuanoMm U. Macca wactunsl — m, 3apsm — e.

137 Kunetndeckas SHEprus 3JIEKTpOHA paBHA YABOCHHOMY 3HAYEHHIO €ro JHEPrdd IIOKOS
(2moc?). BEMUCTATE JIMHY BOJHEL A Ie Bpoiiind IS Takoro 3I1eKTpoHa.

138.B xiaccu4ecKoif 3MeKTpOoJUHAMUKE ITOKa3hIBACTCs, YTO 3JIEKTPOH, ABIKYIIMICS C YCKOPEHH-
z 4 2

282 a% 26% a
€M a, U3Iy4acT B €AUHHUIY BPEMEHHU dHEprut0 E =3 r? 4wy 3 r? 4wz, OueHnTs Ha OCHOBE
KJIACCHYECKHX MPENCTABICHUN «BpEMs JKU3HUY» aToOMa, CIHUTas, YTO MOJHOE YCKOPEHUE DIIEK-
TPOHa COBMANACT C EHTPOCTpeMUTENLHEIM. HauansHbIH pafguyc OpOUTHI 3JI€KTPOHA IIPUHATE
pasEsM 10710 M.

139.0npenenuts, BO CKONBKO Pa3 yBENMYMICS PaiiyC OPOWTHI SIEKTPOHA y aToMa BOJODPOJA,
HaXOJIAINErocss B OCHOBHOM COCTOSHHM, IIPH BO3OYXXICHUHM €ro KBaHTOM C sHepruei 12,09
3B.

140.0npenenuTs OIMHY BONHEL, COOTBETCTBYIONIYIO MPaHUIE cepru bansmepa.

141.1Ipu xaxoM 3HaYeHHM KMHETHIECKON 3HEPruH NeOpOMIeBCKas UIMHA BOJIHEL SIEKTPOHA PaB-
Ha €r0 KOMIITOHOBCKOH JTHHE BOJHEI?

142.Cpapnuth 1e6pOMIeBCKyIO IIHHY BOJHEI IIPOTOHA, YCKOpeHHOro mo morteHnmara 10° B, ¢
BEIIMIMHON HEOIPENCIEHHOCTH €r0 KOOPJMHATEL, COOTBETCTBYIOMIEH HETOYHOCTH HMITYJILCA
B 0,1%.

143.0nexTpon B aroMe BOAOPOJA MEpEINeNl C YEeTBEPTOrO SHEPreTHYECKOro YPOBHS Ha BTOPOM.
OnpenenuTs SHEPTHIO UCIYIEHHOTO IPpX 5TOM (GOTOHA.

144.Bonsosas dynakuus ¥(x) = (2/1)"sin(nx/l) omucEIBaET OCHOBHOE COCTOSHHE YACTHIEL B OeC-
KOHEYHO TIy6OKO# NOTEeHIMATBHOHN SIME IMUPHHON /. BEUMCINTE BEpOSTHOCT HAXOXICHHUS
JacTUIB! B ManioM uHTepBate Al = 0,0118 aByx ciygasx: 1) (B6umu3u crenkn) (0 < x <[);2) B
cpennei yacty sAmmka ((//2 - Al/2) <x < (/2 - Al/2)).

145.Hacrrma HaxoquTCs B GECKOHEYHO ITyOOKOH OIHOMEPHON MOTEHUMANLHON sIMe MIMPHHOMN [
Ha BTOPOM JHEPIreTHIECKOM YPOBHE. B KakmxX TOYKaX SMBI INIOTHOCTH BEPOSTHOCTH OOHApy-
XKCHUS YaCTHUIIBI COBIIAJAET C KIACCHIECKOM MIOTHOCTEHIO BEPOSTHOCTH?

146.B atome BOAOPO/Ia 3IEKTPOH NEPEIIEN HA YPOBESHE C IVIABHBIM KBAHTOBEIM YHCIIOM 7, IPHUYEM
panuyc OpOUTEl H3MEHUIICA B k pa3. HaifTu 4acToTy HCIyIIeHHOro KBaHTA.

147. Tepmosimepras peakmms 111 + :H —> SHe+ 1piH + 3H — {He + P HIET C BBIETIE-
HgeM  oHeprum (=184 MbsB. Kakas oHeprus  BeeNseTcS B PeaKIUH
SH+3H - iHe+ 21p3H + 3H - $He+ 21

3173
D ecmu mebext mace smpa 241 24 g
p

Am = 0,006 a.e.M. Oonblne, yeM y;mpaiH 1119 Kaxas SHEPTrUs BEIIEIUTCS BO BTOPOH peakiuu

b
3 V.

npu cuHTe3e 1 Kr renua? Beraucaurs nedeKT MacChl U SHEPIHIO CBA3M AApa. -

148.0npeznennTs BO CKONBKO Pa3 YBEIMYUTCS KOIMYECTBO HEHTPOHOB B SIEPHOM PEaKTOpE 3a
Bpems 0,5 ¢, ecnu cpeaee Bpems xu3HE HefTporoB 0,09 ¢, a Ko3hduIEenT pasMEOKeHUS k&
= 1,003. Yemy pasen nepuon Taxoro peakropa? (IleprosoM peakTopa HasHIBAETCS BPEMs, B
TEUCHHE KOTOPOTo IOTOK TEIJIOBBIX HEMTPOHOB B PEAKTOPE BO3PACTAET B € pas.)
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149.Mcnons3ys Teopuio Bopa st atoMa BOXOPOAA, ONPEAEIHTE Pafuyc ONmmKalInen K apy op-
OuTH (IEpBLIA GOpOBCKMi pamuyc). OmpenenuTe CKOPOCTh ABMKEHHS JIEKTPOHA Ha [IEPBOH
opbuTe aTomMa BOIOPOa.

150.Vcmone3ys Teopuro bopa, ompenennte OpOUTaNbHEIM MAarHWTHBIA MOMEHT 3JICKTPOHA, IBH-
XKYIIETrocs 0 TPEeThel opOuTe aTomMa BOLOPOIa.

151.BonHoBas QyHKIHS, ONMUCHIBAIOMAs 1S—COCTOSHUE 3JIEKTPOHA B aTOME BOJOPOIa, UMEET BUJ

-rfa,—ria > &
Yir)=CE€ '€ "'7, rme r- paccTosHHe OT 3IEKTPOHA IO SApPa, @ - IEepBEIA OOPOBCKMH pa-
muyc. OnpenenuTe HOpMUPOBAHHYIO BOTHOBYIO (QYHKIIHIO, OTBEYAFOLIYIO 3TOMY COCTOSHHMIO.
152.0npenenute, xakas 4acth (%) Ha4aIbHOTO KOJIMYECTBA SAEP PagHOaKTHBHOIO H30TOIA
OCTaeTCsl HepaclaBIecs Mo UCTEYCHUH BPEMEHH, PaBHOTO IBYM CPEIHHMM BPEMEHAM JKU3HH

T pagrOaKTHBHOTIO AOpa.

Loy oy
@

153.0mpenenuts CKONBKO sIep B mp = 1 MI paiuoOHU30TOIA HEPHS Ce pacnajaercsizat =1 c.
Ilepuon nomypacnana nepus 7' = 285 cyT.

154. OuenuTs TPOMEKYTOK BPEMEHH T, 32 KOTOPHIA 3JIEKTPOH, IBIKYIUICS BOKPYT AOpa aToMa
BOJOPOAa(IIPOTOHA) II0 OKPYXHOCTH paguyca 79= 0,53-10" cMm, yman 651 Ha sapo H3-3a IIO-
TEpU SHEPTUU Ha U3IyUCHHUE.

155.Beraucnuts sHepreruyeckuit 3 PexT peakuuu:
s - S .

*H+ *Li > *Be+ “n

156.HeonpeneneHHOCTh CKOPOCTH 3JIEKTpoHa coctaBmia Av = 10 M/c. Onpenenuts Heompee-
JIEHHOCTBH KOOPMHATHI 3JIEKTPOHA, €CIIM OH OBUKETCS cOo cKopocThio 100 m/c.

157.Cpennee BpeMs XU3HE BO30YXIEHHBIX COCTOSHHM aToMma cocrtamiser 10 Hc. Beramcawts
€CTECTBEHHYIO IHMPHHY CIEKTpanbHOU JuHNH (4 = 0,7 MKM), COOTBETCTBYIOIIYIO IIEPEXOIY
MEXTy BO30YKIEHHBIMH YPOBHSIMH aTOMA.

158.Hatit neOpoiineBCcKyro JIMHY BOJHBI IPOTOHOB, €CITH B OMHOPOJHOM MAarHWTHOM ITOJIE C HH-
nykuue# 10 MTn panuyc XpUBU3HBI MX TPAEKTOPHH - OKPY>KHOCTH paBeH 15 cM.

159.2nexTpoH B aroMe BOAOPOAa HAXOIUTCSA B OCHOBHOM cocTosHuE P(r) = Ae”™™ ,tne A u a —
nocTossHHbIe. OIpenenuTh BEPOSTHOCTh HAXOXIEHUS 3TOTO 3JIEKTPOHA BHE KIIACCHYECKHUX
IpaHUIl TOJS.

160.YacTuma Macchl m IBIXKETCS IO KPYTOBOH OpOHTE B LEHTPAILHO-CHMMETPUYHOM IIOJIE, TIe
ee IIOTEHIHAIBHAS SHEPIHs 3aBHCUT OT PACCTOSHHMS I IO HeHTpa Ions kak U=kr’/2, rne k-
nocrosHHasd. Haliti ¢ momMompio BOpoBCKOro ycioBusi KBaHTOBAHHS BO3MOJXKHBIE PaJHUyCHI
OpOUT U 3HaUEHUS MTOJHOU YHEPTHUHU YACTHIHI B JAHHOM ITOJIE.

IIK -39
3HaTh METOMBI TEOPETUYECKOrO M IKCIIEPHMEHTAIBHOIO HCCIeN0oBaHui, yMeTh OOHAPYXUBATh 3aBHCH-
MOCTh MEXIy (QU3WUECKUMH BEIUYMHAMU, BIaJeTh OCHOBHBIMH METONAaMH HAyYHOTO ITO3HAHIS,
HCIIONIb3yEeMBIMH B (QU3UKeE:

KonTpoabnas pabora Nel. Ousnyeckre OCHOBHI KIIACCHYECKOM MeXaHUKH. MoeKyspHas (u-
3UKa ¥ TEpPMOJIUHAMUKA

1. B Gamion eMKOCTBIO V=121 momectwnu m; = 1,5 Kr azora npu Temmeparype ;= 327 °C. Ka-
Koe napieHue P, Gymer co3nasats a30T B 6awionHe mpu Temmeparype f2 =50 °C |, ecmm 35%
azoTa Oyzner Bemrymeno? KakoBo 6pU10 HavabHOE AaBieHue P;?

2. Ha mHe cocyza 3allOJHEHHOIO BO3IYXOM JICKHT CTAIBHOM IOJBIA IIAPUK PAgHycoM 2 CM.
Macca mapnxa Sr. Jlo Kakoro JaBleHHS Hamo CXaTh BO3AYX B COCyXE, YTOOBI IMAPHK MOJ-
HsIcs BBepX? CuMTaTh, 9YTO BO3AYX IpU OONBIINX AAaBICHUSX HOIYMHSIETCS YPABHEHHUIO ra-
30BOro coctostausi. Temmeparypa Bosayxa 27 °C = const (cxkaTre BO3IyXa HPOHUCXOIHT HO-
CTAaTOYHO MEIJICHHO).

3. T'azo000pa3mbiil Kucnopox Maccoit 10 r maxomures mox AasierueM 3-10° I1a npu Temmepatype
50 °C. Tlocne pacimupenus BCIeACTBHE HATPEBAHHMS IPH IOCTOSHHOM JABJICHHH, Ia3 3aHSMI
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10.

11.

12,

13.

14.

15.

16.

17.

18.

1o

20.

21.

o6bem 10 n. Halitu 060BeM ¥ IJIOTHOCTB ra3a IO PacClIMpEHHs;, TEMIIEpaTypy U IJIOTHOCTH
raza nocje paclmypeHus.

Macca 2 r remus zHaxomsmerocs npu50 °C u nasnenuum 2-10° [Ta H30TEPMUYECKH PACIIHPS-
€TCs 3a CYeT MOJIyYEeHHOro u3BHE Temna 1o obrema 2 1. Halitu: paboTy, COBEpPIIECHHYIO ra-
30M IIPY PACITHPEHHH; KOJHIECTBO COOOIEHHOM Ia30M TEIIOTEL

ATOMapHEIA KHCIIOPOJ, MOJEKYJLIPHBIH KHCIOPOA M 030H OTAENIBHO Ipyr OT Apyra pacllu-
psioTcs u3obapuuecku. Ilpu 3tom pacxomyercss Q TemnoTsl. OmpenenuTh AOIH TEIUIOTHL,
pacxoryeMble Ha pacIiupeHue U U3MEeHeHne BHyTpeHHeH saeprun it O, Oz, Os.

Haiitn MonexymspHyr0 Maccy W IEpBOHAYAIBHBIN YIENbHBIM 00BhEM rasa, IOABEPrIIErocs
HM30TEPMUYECKOMY CHKATHIO, €CIIM B KOHIIE C)KAaTHs IaBJICHUE MAaCCHI 72 Ta3a yBEIWIMIOCH B I
pa3 ¥ mpowusBeneHHas paboTa paBHa 4. Jlo cxaTus ra3 HaxOOWTCA NOJ NaBieHueM P; mpu
temmeparype 7.

JIBa OIMHAKOBBIX COCYJa, COAEpKalye OAMHAKOBOE YUCIIO MOJIEKYJ KHCIOPOIa, COSAUHEHBI
KpaHoM. B mepBoM cocyne cpenHsis KBagpaTHiHas CKOPOCTb MOJIEKYJI paBHa Vi, BO BTOPOM —
v2. Kaxoit 6yzner 3Ta cKOpOCTh, €M OTKPBITH KpaH, coefuusiomuii cocynbl? (TemmoobMen ¢
OKpY>KaroIIeH cpeoif OTCyTCTBYET).

ITocre TOro Kak B KOMHATe ITPOTONIIH Tledhb, TeMIepaTypa moxasanacsk ¢ 15 go 27 °C. Ha
CKOJIBKO IIPOLIEHTOB YMEHBIIIHMIIOCH YHCIIO MOJIEKYJI B 3TO# KOMHATE?

HexoTopblif ra3 Ipyr HOPMAIBHEIX YCIOBHSX UMEET IWIOTHOCTE  p = 0,08994 xr/m>. Ompe-
JIENHUTE €r0 yAEIbHYIO TEINIOEMKOCT Cp, Cy, @ TAKKE HANTH, KAKOH 3TO ras.

IIpu Temmneparype ¢ =20 °C macca m = 2,5 Xr HEKOTOpOro rasa 3aHmMaeT 06seM ¥ = 0,3 v’
Omnpenenuts naBieHNe ra3a, €CIIU yASNbHAs TEILIOEMKOCTE ¢p = 519 JIx/(xr-K) m v = 1,67.
HaiiTy cpenHIor MpoaoDKATEIFHOCTS CBOOOAHOTO Mpobera MOJIEKyJI a30Ta IIPH JABIEHAN P
=133 Ila u Temmeparyp ¢ =27 °C.

HaiiTi 4mciio CTONKHOBEHHUIA, KOTOPbIE IPou30MayT 32 1 ¢ B lem® Kucmoposa mpy HopMalib-
HBIX YCIOBHAX. DODEKTHBHBIA pailyC MOJEKYJIIBI KUCIOPOAA IPMHATE paBHEEIM 1,5 -10710M.
3Has, 9TO AHaMeTp MOJeKysl Kuciopona d = 2,98-107% v, momcumrars xakoi LIMHEL mOITy-
9HTachk OBI IEII0YKa M3 MOJIEKYJI KHCIOPOa, HaXOMSINUXCS B 06beMe V' = 2cM> py NaBiIeHAH
P =1,01-10° ITa u Temmneparype T = 300 K, ecitet 3TH MOJEKYIIBI PACIIONOKHTS BIUIOTHYIO B
OJUH pAA.

Ha¥itu cpenHioro qmuHy cBOOOIHOIrO IpoGera aTOMOB Ielidsd B YCIOBUSAX, KOIA IUIOTHOCTh

re- mr 1€251€3 =2 1.102 xondd, 2 > dexTuBHEEI quameTp aToma remms d = 1,9-10710 y.
PasgocTe ynmenpHBIX TEIIOEMKOCTEH HEKOTOPOTO IBYXaTOMHOIO TIa3a cp - ¢y =260
JUx/(xr-K). HaliTu Maccy oMHOTO KMIOMOJISI I'a3a M €T0 YAEIbHEIE TEITIOEMKOCTH.

Kakoe 4ucino MonmeKy IByXaTOMHOTO Ta3a COAEPKUTCI B COCYAE 00BEMOM V=20 cm®
npu nasinerwd P = 1,06-10* ITa u Temmepatype ¢ =27 °C? Kaxkoit 3HEprreii TEIIOBOrO IBH-
XCHHS 00JJaJal0T 3TH MOJIEKYJIBI?

I'a3 ¢ macco#t m = 15 Kr, MOJIEKYJIBI KOTOPOT'O COCTOST M3 aTOMOB BOXOPOIA U YIJIEPOIa, CO-
mepxut N = 5,64-10?% monexyn. OmpenenuTs Maccy aToOMOB yrIepoja H BOZIOpPOJA, BXOAS-
IUX B MOJIEKYILy 3TOTO rasa.

JlBa cocyna, comepxammue OIMHAKOBBIE MacChl OJHOIO Ta3a, COSMUHEHBI TPYOKOM ¢ KPaHOM.
B mepBoMm cocyne nasnenwe P; = 5-10° H/m?, Bo BTOopoMm — 8-10° H/M?. Kakoe naBienue
YCTaHOBHTCS II0CJI€ OTKPBITUS KpPaHa, €CIIM TEMIIEpaTypa OCTAHETCS HEM3MEHHOM
LlunuaaprYecKrit COCY ¢ Ta30M pa3zielieH IOpInHeM Ha nBe Kamepsl. CocTosHHEE rasa B 06e-
UX KaMepax XapaKTepU3yeTCs COOTBETCTBEHHO napamerpamu PV, T1 u Pi, Va, T>2. Ilpu xa-
KOM JIaBIICHUH NTOPIIEHb OyIeT HaXOAUTHCS B PABHOBECHH, €CITH €0 OCBOOOIWTS, ra3 B IEp-
BOM KaMepe HarpeTh, a BO BTOPOH — 0X/IanuTh Ha T (HarpeBoM mOpInHs IpeHeOpeys)?

ITo razompoBomHOM TpyOe WAET YIJIEKHUCIBIA ra3 IIPU JaBICHAH P=4910°Tlau
Temmeparype ¢ =21 °C. KakoBa CKOpOCTE Vv IBIDKEHMS ra3a B Tpy6e, eciu 3a BpeMs 10 MEHYT
IPOTEKaeT m = 3 KI YIJIEKHUCIIOTO ra3a, a IJIomanhb Ce9eHns TpyOsl S = 5 cM2?

Mornekyna yriaekuciaoro rasa, JETSIIETO CO CKOpocThio v = 600 M/c, ymapsercs yupyro o
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CTEHKY cOCya. YTOJI MEeXIy HaIpaBICHUEM CKOPOCTH MOJIEKYJIBl M HOPMAJIBIO K CTEHE COCY-
na yroxn 60°. HaliTu HMITyIIEC CHIIBL, TIOJTYyYEHHOM CTEHKOM.

OrmpenenuTe IIOTHOCTH CMECH TA30B BOZXOPOJAA Maccod m; = 8T M KucIopona m2 = 64r npu
temneparype 7 =290 K u npu gasneruu 0,1MIIa. I'a3el cuuTaTs HACAIEHEIMH.

Ha pucynke nzobpaxeH rpaduk HEKOTOPOro Iporecca B koopaunarax P, 7. Kax mensercs
00BeM raza npu nepexoje u3 cocrosiaust 1 B coctostaue 2 (puc.23)

P

FA

8]

Puc. x 3agage 23
B cocyne smectumoctrio V' = 0,3 11 npu Temneparype 7 = 290K HaxomuTcs HEKOTOPHIH ras.
Ha cxonbko MOHM3WTCS JABIEHUE ra3a B COCYIE, €CIIH y HETO M3-3a yTedky Beiimer N = 10'°
MOJIEKYJI?
Hatinure cpemHIO KBaIpaTWYHYIO CKOPOCTB, CPEIHIOID KMHETHUYECKYIO DHEPIHUIO IIOCTYIA-
TENFHOTO IBMKCHUS M IIONHYO CPENHIOI0 KHHETHYECKYIO SHEPIHIO MOJIEKYI Il B a30Ta
npu Temmepartype ¢t = 27 °C.
Ha xako# BricoTe nmaBneHHe Bo3myxa cocTaBisieT 60 % oT maBnenus Ha ypoBHe Mops? Cunm-
TalTe, YTO TeMIepaTypa BO3AyXa Be3lle oxuHaKosa i pasHa 10 °C.
Omnpenenvre K03QQUIMERT TEIIONPOBOAHOCTH A a30Ta, HAXOAIIETOCS B HEKOTOPOM 00Be-
Me mpu Temmneparype 280 K. DdhexTuBHELT uamMeTp MOJIEKyIT a30Ta npuMuTe pasHbEM 0,38
HM.
HUemy paBHa MOJIApHAs TEILIOEMKOCTH HEATBHOrO rasa B IIPOIECce, B KOTOPOM IaBlCHHE
IPOIOPIMOHATIBHO 00BeMy raza: P = a V, eciu MOJIsIpHAas TEIIOEMKOCTE Ta3a npH ¥ = const
paBHa C,? 0 — HEKOTOpas IIOCTOSHHAS.
Omnpenenure nokasaTels aguabaTsl y A1 CMECH Ta30B, cojepKalel rexmit Maccoii  m; = 8
I U BOXOPOZ Maccoit my =2T.
Hexortopsrit ra3 maccoit 1 xr Haxomurest ipu Temmepatype T = 300 K u mox masinenuem P =
0,5 MIla. B pesynbTare H30TEpPMHUYECKOTO CXKATHs NaBJEHUE ra3a yBEIHIMIOCH B JBa pasa.
Pabora, 3aTpaueHnas Ha cxxaTHe A= -432 xJIx. Omnpenenute: 1) KaKkoi 310 ras; 2)
[IEpBOHAYAILHBIN yIENbHEIN 00BeM rasa.
Kucnopon, sanumaromuit pu gaBinernn P;=1 MIla o6seM V;= 5 1, pacimupseIci B n =3
pasa. Onpezienure KOHEYHOE JaBICHHE M paboTy, COBEPINEHHYIO Tra3oM. PaccMorpuTe cie-
JYIOIIHE IPONECCH: 1) n300apHBIi, 2) H30TepMUIECKHM, 3) anuabaTHEIA.
PaGouyee Teno — uaeanbHBINA Ta3 — TEMIOBOTO ABHUTATE s COBEPIIAET ITUKII, COCTOSIIIHN U3 TI0-
CI€0BATEIBHBIX IIPOLECCOB M300apHOr0, anuabaTHOTO M H30TEPMUYECKOro. B pesymbrare
u300apHOro npouecca ras marpesaercs or 77 =300 K mo 7> = 600 K. Onpenenure Tepmude-
ckuii KIIJI TerioBoro aBuraTes.
B nuiuHApe TEMIOBON MalTMHBEI HAXOMMTCS | MOIB OZHOATOMHOTO HAEATLHOTO rasa. Ompe-
AenuTe K.IL.J. TEIUIOBOHM MAIlUHBI, €CIM U3MEHEHUS COCTOSHUS ra3a B IIMHAPE OCYIIECTB-
JgeTcs mo nukiy (puc.33).
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Puc. x 3agauge 33

IIpn HarpeBaHuU AByX MOJb IBYXaTOMHOTO HAEATHHOrO raza. Ero TepMoauHaMuyeckas TeM-

nepaTypa yBenuumuiachk B s =2 paza. Onpenenute u3MeHEHNE SHTPOIIUY, €CIIA HarpeBaHue

npoucxomuT: 1) uzoxopHo; 2) H300apHO.

Vrnekucsni ra3 Maccoi 6,6 kT mpu gasiaesuu 0,1 MITa 3agmMaer o66eM 3,75 M. Omnpene-

JIMTE TEMIIEPATYpy rasa, eclu: 1) ras pealbHbIH; 2) ra3 uaeansHblid. [lonpasku a u b mpuMu-

Te paBHBIMH cooTBeTcTBeHHO 0,361 HM*/Mons?u 4,28-107 M3 /Mo,

AHaM3Upysl ypaBHEHHE COCTOSHUS PEAbHBIX I'a30B, ONPEAEIINTE BEIHUNHEI TONPABOK d U

b mns azora. Kputuueckue fapineHre U TeMIepaTypa a30Ta COOTBETCTBEHHO paBHEI 3,39 MIla

u 126 K.

JBa MOJIb a30Ta anuabaTHO pacIIMpseTcs B BaKyyM. TeMmeparypa ra3a IpH 3TOM yMeHbIIa-

ercst Ha 1 K. Onpenemure paboTy, coBepImaeMyro ra3oM IPOTHB MEKMOJIEKYISAPHEIX CHII

IIPUTSHKEHUS.

A30T Maccel 15 K HaxoauTces B 3akpeIToM cocye mpu 1 = 300K. Kakoe KoIH4ecTBO Temo-

THI HEOOXOMMO COOOIIMTE a30TY, YTOOBI CPEIHSIS KBaIPATHIHAS CKOPOCTE €I0 MOJIEKYII BO3-

pocina B 2 paza?

I'enuii Maccel m = 1,7 r anuabaTHYeCKy PaCIIUPIIIX B 3 pasa U 3aTeM H300apHYECKH CHKAIIH

10 IIEpBOHaYaJIbHOro 06bema. HaliTu npuparienve SHTpONHH rasa.

Kycox memu maccel m;=300r npu ;= 97° C mOMECTHIM B KAIOPUMETD, TJI€ HAXOIHUTCA BO-

na maccel m2= 100r npu 7>=7° C. HalfTu nmpupameHnue SHTPOINH CHCTEMBI K MOMEHTY BEI-

PaBHUBaHHUS TEMIIEPATYP. TEILIOEMKOCTS KaIOpUMETpa IPEHEOPEKUMO Maia.

Tpu Monst upeanbHOrO Tasa, HaXoAdmerocs mpu temieparype 7y =273 K, u3oTepmurdecku

PacIIUpHIIA B 5 pa3 ¥ 3aT€M H30XOPHYECKH HArPENHd TaK, YTO €0 JABJIEHHE CTAI0 PABHBIM

IepBOHAYATIBHOMY. 3a BECh IIpoLiece razy coodbmumu komudectso Temia Q = 80 x/Ix. Haiftu

Y AJISL 3TOTO raza.

WneansHbli ra3 ¢ DoKasarenaeM axuabaThl Y paclIupUIIH [0 3aKOHY p=aV, THe 0- IOCTOsSHHAs.

IlepBonavanbHbIi 066eM rasa Vo. B pesyibprarte paciupesue 00beM YBEIMIICS B 7 Pas.

Haiitu: a) npupamenve BHyTpeHHeH sHepruu rasa; 6) paboTy, COBEPIIEHHYIO Ta30M; B) MO-

JIIPHYIO TEIUIOEMKOCTE I'a3a B 3TOM IIPOIECCE.

Hoxa3zars, 9T0 cpenuss apupMeTHIecKas H CPeIHs KBaJIpaTHIHAS CKOPOCTH MOJIEKYII Ia3a
P

IIPONIOPIIMOHANIBHEI P, Iie P — NaBieHue rasa, p- INIOTHOCTH rasa.

Kosppunuent muddysuu Bogopona nps HOpMaIBHEIX yeloBusax — D. Onpenenuts ko3bbu-

IIUCHT TEIIONPOBOAHOCTH BOJIOPOJIA, CIUTAS a3 UACaIbHEIM.

CKOJBKO MOJIEKYJI ra3a HaXOUTCA B GalIOHe eMKOCTBIO V= 601 npu Temmeparype T = 300

K u nasnenun P =5-10° H/v?.

Haiinute 1icio # X008 NOPITHS, KOTOPOE HAO CAENATh, YTOOH! ITOPITHEBHIM BO3 /Y IHEM

HacOCOM OTKa4yaThb BO3LYX U3 COCYAa EMKOCTELIO V OT aBlIeHUS FoFy JI0 naBneHus P, ecu
€MKOCTh HOpIIHS V.
Hatinure 5@ QexTHBHEIN MOIEKyISPHELA BEC BO3MyXa, PACCMATPHBAs €T KaK CMeCh a30Ta
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(80%) u xucmopozna (20%). ITporeHTHOE comepKaHue NaHO 110 BeCy.
48. 3aKoH pacrpeeseHus MOJIEKYJI Ta3a 0 CKOPOCTSM B HEKOTOPOM IIydKe HMeeT BUA  f(V)=

a” exp(-mov?/2kT). Onpenenute: 1) Hanboee BEPOITHYIO CKOPOCTh Ve, 2) HaubGoIee Bepo-
STHOE 3Ha4YeHUE SHEpruu £¢ MOJIEKYN B 3TOM IIy4Ke.

KourpoabHast padora Ne2. Diaexrpocrarnka. IlocTossHHBIN 3JIeKTpUYEeCKANH TOK. JJIeK-
TPOMAarHeTH3M.

49. Tlnockuif KOHTYp ¢ TOKOM cuiioit / =5 A cBOOOIHO YCTaHOBUJICS B OJJHOPOJHOM MarHUTHOM
nonte ¢ uaayknueit B = 0,4 Tn. Ilnomans korTypa S = 200 cM2. IlonnepxuBas TOK B KOHTYpe
HEU3MEHHBIM, €T0 TOBEPHYIHU OTHOCUTENBHO OCH, JIeXalel B IIIOCKOCTH KOHTYpa, Ha Yroll o
= 40°. OnpeaenuTh COBEPIIECHHYIO MIPH 3TOM paboTy A.

50. Komsmo panuycom R = 10 cM HaxonWTCS B OMHOPOJHOM MarHUTHOM IIOJI€ C HHAYKIHEH B =
0,318 Tn. IInmockocThs KoMBIA cOCTaBIAeT yrox ¢ = 30° ¢ TUHMSMY WHAYKIHH. BEYHCIHTE
MarHUTHBIA IOTOK, IIPOHU3BIBAIOIIHHA KOJIBIIO.

51. B omropomsoM MarauTHOM noje (B = 0,1 Tix) paBHOMEpPHO ¢ Y4acTOTOMR n =5 ¢! spama-
€TCs CTEPKEHb JIMHOU / = 50 cM Tak, 4TO IUTOCKOCTBH €r0 BpAIEHHs IEepPIEHINKYIIAPHA K-
HUSIM HalPsSHKEHHOCTH, & OCh BPAIIEHHS IIPOXOAUT Yepe3 ONUH U3 €ro KOHHOB. OmpenenuTh
HHIAYLIEPYEMYIO Ha KOHIIAX CTEPXKHSI Pa3HOCTH MOTEHITHAIOB U.

52. B ogHOpOAZHOM MarHWTHOM II0JIe ¢ MEAyKIme# B = 0,5 Tu Bpamaercs ¢ gactoToit n =10 ¢!
crepxenb nuHOM [ = 20 cM. Och BpaleHus MapajulelbHa JUHASM UHIYKIAH | IPOXOINT
9epe3 ONUH W3 KOHIIOB CTEPXKHS, NEPIEHAUKYILIPHO ero ocu. ONpenenuTs pa3HOCTh IOTEH-
I[AaJI0B Ha KOHIIaX CTEPIKHS.

53. Pamka miomaznsio S = 100 cM? paBHOMEPHO BpAINAeTCs ¢ YacTOTON 7 = 5 ¢! oTHOCHTENBHO
OCH JIeXaIlled B IUIOCKOCTH PaMKHU M NEPIEHIMKYIIPHON JIMHUSIM HHIYKIIHH OJHOPOIHOIO
MarsuTHOro nons (B = 0,5 Ti). Onpenenuts cpennee 3Hauenune DJ[C MHIYKIMH 32 BpeMs, B
TEYCHHUE KOTOPOr0 MarHUTHBIN IIOTOK, IIPOHU3BIBAIOIINY PaMKy U3MEHSIETCS OT HyJIS J0 Mak-
CHMAJIbHOTO 3HAYCHUS.

54. ObMoTKa coleHOna CONEPKHUT [Ba CIIOS IUIOTHO IIPHJIETAIOIUX APYT K APYTY BETKOB IIPO-
Boa nuaMeTpoM d = 0,2 MM. OIpeIeITh MAarHUTHYIO HHAYKIMIO B Ha OCH COJIEHOHIA, ECITH
II0 IIPOBOXY UaeT Tok cuioi 1=10,5 A.

55. Conenoup mmeet mmuHy [ = 20 oM, mwiomans momnepeunoro cedenus S = 10 cm? u umcio
BUTKOB N = 400. ConeHonp HaXOMUTCS B MUaMarduTHOM cpene. MHaykTUBHOCTH ero L = 107
['u. Hality MarHWTHYIO HHAYKIHIO W BEKTOP HAMATHWYMBAHWS BHYTPH COJEHOHIA, €CIH II0
COJICHOHAY MPOXOAHUT TOK BEIMYUHOU /=2 A.

56. TeneBusmoHHEBIH Kabelb COCTOHMT M3 JBYX IIPOBOIOB, OJMH W3 KOTOPHIX (BHYTPEHHHI) SBIIS-
€TCsl CIUIOIIHBIM IMIMHAPOM, BTOPOM (BHEINHMIT) — IOJNBIM LUIMHIPOM; OCH MX COBIAAAIOT.
Huametp nepsoro mposoaa 0,3 M, BToporo — 8 Mmm. Onpenenuts K03 GUIHEHT CAMOMHIYK-
I[HH, IPUXOAAIIeHcsS Ha € IMHUIY IUTHHEL 3TOr0 Kabes.

57. Yepes comeHOUN NPOXOMUT TOK, IIOCTIE 9er0 SKCTPATOK PA3MBIKAHHS MPOIYCKAIOT depe3 ban-
JMCTUYECKUY TrajlbBAHOMETD, KOTOPBIM BBI3BIBACT OTKJIOHEHHE €r0 MOJBMXHON CHCTEMEI Ha 5
nenenuii. OMHYECKOE COIPOTHBICHHE cojeHouna R; = 50 OM. 3areM Takoif k€ CHIBI TOK
IIPOITyCKAOT Yepe3 BTOPOM COINEHOU, HMEIOIIHI OMUIECKOE COMPOTUBICHHE R>=60
Om. DKCTpaTok pasMBIKaHHS B 3TOM CIIydae BBI3BANl OTKIOHEHHE IIOJBUYKHOM CHCTEMBI Fajlb-
BaHOMeTpa Ha 8 nenenuii. OmpenenuTh, BO CKOIBKO pa3 KOSGOHUIMERT caMOMHIYKI[MH BTO-
poro cosneHornza 6ombIne K03QUIHEeHTa CAMOMHAYKIMA IIepBOro cojleHoraa. CompoTHBIIe-
HHEM raJIbBaHOMETpa IpeHeOpeYb.

58. [lBa *ecTKo CBA3aHHEIX JAPYT C APYTOM [POBOJHHUKA HEM3MEHHOM (OPMBI GBLTH MOMEIIEHEL
CHa4aja B BaKyyM, a 3aT€M - B UCCIIEMYEMYIO XHUAKOCTh. IIpy oHOM U TOi e CKOPOCTH h3-
MEHEHHUS CHJIBI TOKa B niepBoM nposogauke DJIC paBHa 2 B, Bo BropoM mpoBogHMKE ObLIA
paBHa 2, 0025B. Kakosa MarHuTHas BOCIPHUMIHBOCTS xuakocTa? ([IpaMedanue: B3anMHast
UHIYKIHEA IBYX IPOBOAHUKOB IIPSMO IPOIOPIMOHATIEHA OTHOCUTENHHOM MarHUTHOM IIPOHH-
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[[aEMOCTH TOM CpeJbl, B KOTOPOI OHM HaXOISTCS).
3aryxaromye KoneOaHus COBEPINAIOTCS IO 3aKOHY: X = A- exp(-a t)- cos(w t), rae A=10cm,

a=0,2¢, w=8"¢c’!. Haiiti mepmon konebGanuit, norapu)MUYECKUM TEKPEMEHT 3aTyXaHHs H
amruTyny nocie 10 xkonebanui.

IMTox nevictereM cuisl 10H mpyxwuHa pactsaruBaercs Ha 1 cM. Halinure mepuon rapMoHude-
CKHX KOJIeOaHu#, KOTophle OyIeT coBepImaTs HeOONbIION Ipy3 MacCOH 2KI, IIOBEIIEHHBINA K
3TOH MpyXKHUHE.

Touka yJacTByeT OJHOBPEMEHHO B JIBYX B3aHMHO IEPIICHIUKYISIPHBIX KOJIeOaHUAX, YpaBHE-

o _ . _ — -1
HUS KOTOPBIX X7 = Asinwit uy2 = Ajcoswat,tne A;=8 cm; A2 =4 cm; wp = w2 = /) ¢,
HammcaTs ypaBHEeHHE TPaCKTOPHH U IOCTPOUTH ee. [loka3aTs HanpapiieHHe IBIXEHUE TOUKH.
Konebanus MateprabHOM TOYKH MIPOUCXOISIT COMNIACHO YPaBHEHUIO x= A-cos wt, T1ie

A=8cM, w="/6 c'. B MoMeHT, KOT/Ia BO3BpaIIaoNIas cuna F' B IEpBBIA pa3 JOCTHINA 3Ha-
genus 5 MH, norenmmansHas sHeprus W touxu crtana paBHo#M 100 mx/Dx. Haiftu sTtoT MoO-
MEHT BPEMEHH / K COOTBETCTBYIOIIYIO eMy dhazy wr.

Touxa copepmraeT rapMoHHUYecKue KojeOaHus. B HEKOTOpHII MOMEHT BPEMEHH CMEIICHUE

TOYKH X =5 cM, cKopocTh ee v =20 cM/C ¥ YCKOpeH¥e Qx = - 80 cm/c?. HaiiTi muxtmde-
CKYIO 9aCTOTY M IEpUOJ KonebaHuil, a3y konebaHHi B pacCMaTpUBaEcMbIii MOMEHT BpEMEHH
¥ aMIUTUTYAy KoJeOaHmii.

Touka cosepmaeT rapMoHUYECKHE KOIEOAHNS, YpaBHEHHE KOTOPEIX UMEET BUN x = Asinwi,

rneA=5cm; w= /7 ¢! Haiitu MomerT BpeMeHH (Ommxalimuii K Ha9any 0TCYeTa), B KOTO-
PBIA IOTEHIMAIBHAS SHEPTUS TOUKH W =10 JIx, a Bo3Bpamaromas cuna F=5-10> H.
Ompenenuts Taxke ¢a3y KonedaHuil B STOT MOMEHT BPEMEHH.

CxiagpiBaroTcs 1Ba KoJIeOaHUs OIWHAKOBOIO HAMpaBIEHWsS W OJWHAKOBOTO HEPHOIA; X] =

Aisinwit | x2= Azsinwy (t+t0tﬂ'), rme A1 =A>=3cm; wr =wy ="l w=0,5c. Ompene-
JMTh aMIUTATYAy ¥ HadalubHYIo (asy pe3ylbTHpyomero kojebanus. Hamucars ero ypasue-
Hue. [JoCTpOUTE BEKTOPHYIO AHArpaMMy JJIsi MOMEHTa BpeMenH ¢ = (.

K TOHKOMY OZHOPOZHOMY IIPOBOJIOYHOMY KOJIBILY pammyca R momsomst Tok I Ompenemure
HHIYKIMIO MATHUTHOTI'O II0JI B IEHTPE KONbIa, €CIH IOABOASIINE IPOBOJA, MEIAIINE KOJIb-
110 Ha JIB€ AyTW AMUHOHU /1 U b, pacONIOKEHBI paiHalbHO ¥ OECKOHEYHO [IMHHEI

Puc. x 3agauge 66

Ksanparssrii mpoBoasamuit KOHTYp co cTtoporoi / =20 cM u Tokom = 10 A cBo6GoIHO ImOJ-
BEIICH B OJHOPOJHOM MarHMTHOM IIOJI€ ¢ MarHMTHOX mHAyKuueld B = 0,2 Tn. Onpenenure

paboTy, KOTOPYX0 HEOOXOIMMO COBEPLINTH, YTOOLI MMOBEPHYTH KOHTYpP Ha 180°180° BO-
KpYT OCH, IEPIIEHIUKYJIIPHOMN HAIPaBICHUIO MATHATHOTO ITIOJIS. '

B [eHTpe TOHKOro JJIMHHOTO COJNCHOHIA PAacloNOKeHa MaeHbKas IIOCKas paMoyYka, COCTO-
simast w3 N = 20 ButkoB wiomanso S =1 cM? xaxasni. ITo pamouke unéT Tox /= 1A Takoro
K€ HallpaBJICHHs, YTO M B coleHouze. OOMoTKa coneHonaa coctouT u3 N = 50 BuTKOB Ha 1
cM; cmia Toka B conenoune [ = 5A. Kakyro paboTy Hamo COBEPIINTH, YTOOBI IEPEMECTUTE
pPaMoOYKy B CEpelMHy OCHOBaHHS coyleHouaa? IIIoCKOCTh paMKu MEpHIeHIUKYIISIPHA OCH CO-
neHonna. Toku B CONIEHOHUIE U B pAMKE CUHUTATh [TOCTOSHHEIMH.

beckoneuno AnMuHHEBI OpsMOM IPOBOAHUK, 0OTEKaeMbIil TOKO / = 5 A, COTHYT IOJ IPIMBIM
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70.

yriaom. ONpeeaTh HHAYKIMIO MATHATHOTO HOJIA B Toukax A u C, Haxo[ muxcs Ha Ouccex-
TpHce yria. PaccTosHue OT BEpIIMHEI yTIa X0 Kaxaok u3 Todek 7 = 10 cM

Puc. x 3agaue 69

KonTyp u3 nmpoBozaa, H30rHyTOro B opMe KBagpara co CTOpoHoH a = 0,5 M, pacIojIOoXeH B
OJIHOH ITIOCKOCTH ¢ HECKOHEUHBIM MPSMOIMHEHHBIM IPOBOJOM C TOKOM / = 5 A Tak, 4To /1BE
€ro CTOPOHBI MapajuienbHbl npooxy. Cuina Toka B koHTYpe I; = 1 A. Omnpenenure cuiy,
JNEeHCTBYIOIIYIO Ha KOHTYD, €Clu Oirkaiimas K IIPOBOLY CTOPOHa KOHTypa HaxXxomUTCi Ha
paccrosauun b =10 cm (puc. 2.70).

'EE ¥
a

I
4
_t_)_) ‘

Puc. x zagaue 70

KonTpoapHas pa6ora Ne3. Onruka. KBanroBass mexanuka. OCHOBBI aTOMHOM H SIIEPHOM

puzukn

71.  Oupenenuts HauboNbIIEee U HaNMEHbIIEE 3HAYCHHE JJIHH BOJH (POTOHOB, H3IyUAEMBIX IIPU
[IEpEXO0/IE AIEKTPOHOB B cepusx Jlaiimana u [lameHa.

72. Kakyro HauMEHBIIYIO Pa3HOCTH IIOTEHIMATIOB HYXHO IPHIOXKUTH K PEHTTEHOBCKOU TpyOKe
C BOIb(paMOBBIM aHTHKATOIOM, YTOOEI B CIIEKTPE U3IyUeHHE OBUTH BCE TMHUH K-CEPUH?

73. 1IpoTOH NOKaIHM30BaH B IPOCTPAaHCTBe B mpenenax Ax = 1,0 MkM. YUUTHIBas, YTO MOCTOSH-
nag [Tnaska 7 = 1,05 JIx-c, a Macca mpotoHa m = 1,67-10°%7 kr, HaiiTn HEOIPEACIEHHOCTh
ckopoctu AVx (B M/C).

74. Bpems xu3HH aToMa B BO30YXIEHHOM cOCTOSHUHU T = 10 HC. YUHTHIBas, 4TO HMOCTOSHHAS
[Inanka 7 = 6,6-107° 3B-c, onpeneuTh MUPHHY SHEPreTHUECKOro YpoBHs (B 5B).

75. BepoaTHOCTE OOHApYXUTH 3JEKTPOH Ha ydacTtke (a, b) OJHOMEPHOTO INOTEHIMATHHOTO

b
[ wdx
AMUKa ¢ GECKOHEYHO BHICOKAMH CTEHKAMH BEIYHCISETCS 1o dopMmylre W=/a

b
[ wdx }

a , TIe ® — IUIOTHOCTH BEPOSTHOCTH, ompenenseMas ¥ — dynkuued. Ecmm ¥ —
GyHKIMS UMeeT BUJ, yKa3aHHBIM Ha PUCYHKE, TO KaKOBa BEPOSTHOCTH OOHAPYKHUTH JJIEK-
TpOH Ha y4gactke L/6<x<L/2 (puc.75)?
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Puc. x 3agage 75
76. Ha pucyHkax 76 mpuBEeICHBI KAPTHHBI PACIIPEACICHHS INIOTHOCTH BEPOSITHOCTH HaXOXIe-
HUS MUKPOYACTHUIHI B IIOTCHIMATIHHOM siMe ¢ OECKOHEYHO BHICOKMME cTeHKamu. Kaxoii

I‘pa(i)I/IK COOTBETCTBYCT COCTOAHUIO C KBAHTOBBIM YHCIIOM n=47?

| 0 X

0 X J

o
v = =m

8%
| B

k4 k4

0 X 0 7 X

Puc. x 3amage 76
77. Cnun & — me30Ha s = 0. UeMy paBeH CIIMH 9acTHITEI X COTNIACHO PUCYHKY 3.93 Ha KOTOpOM
nokasana Gororpadus B3aMMOAEHCTBHS T — ME30HA C IPOTOHOM B BOJOPOIHOM IIy3LIPEKO-
BOM KaMepe? BaaumojeiicTBre UAET 110 CXEME

* AfaXNenm

TP <

4 K

Puc. x éanaqé 77

78. Ha pucynke 78 m300paXeHBI CTaIMOHAPHBIE OPOWTHI aToOMa BOJAOPOAA COINIACHO MOZIENH
Bopa, a Takxe ycloBHO H300paKeHbI IEPEXOIB! HIEKTPOHA C OHON CTAIlMOHAPHOM OPOHTHI
Ha JIPYIyr0, CONPOBOXIAIOIIMECS U3TydEHUEM KBaHTa S5Heprud. B Y@ obnacTu crextpa 511
Iepexopl JaroT cepuro JlalimMana; B BUAMMOH — cepuio banemepa; B UK obnacta — cepuio
Ilamena. Kakoi Hambonpme#f 9acToTe COOTBETCTBYET epexon B cepuu JlaiiMana? cepuu
Banemepa?
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79.

80.

81.

Puc. x 3amaue 78

CobcTBeHHBIE DYHKITHH 3JIEKTPOHA B aTOME BOJIOPOJa COAEPKaT TPU LIETIOUNCIECHHBIX I1a-
pametpa: », [, m. [lapameTp » Ha3pIBaeTCs [NIABHBIM KBaHTOBBIM YHCIIOM, TApaMETPEI [ 1 71 —
OpOUTAILHEIM (23UMYTIBHBIM) U MAarHUTHBIM KBaHTOBBIMU YHCIIAMU COOTBETCTBEHHO. UTO
ompenenseT opOuTaIbHOe KBAHTOBOE YHCIO [ 7

MoMeHT uMITyIbCa 3IEKTPOHA B aTOME U €0 IPOCTPAaHCTBEHHBIE OPUEHTAIIAN MOTYT OBITH
YCIIOBHO H300paKeHBI BEKTOPHOI cxemoit (puc. 80), Ha KOTOpO#i AiHa BEKTOpa IIPOIIOPIIH-
OHaJIbHA MOIYJII0 OPOHUTAIEHOIO MOMEHTa UMITyJIbCa BIIEKTpoHa. Ha pucyHKe IpUBeICHEI
BO3MOJKHBIE OpHEHTauH BekTopa. KakoBa BenuunHa OpOUTATEHOTO MOMEHTA HMITYIIBCA (B
eIMHHUIAX) U1 yKa3aHHOTo cocTosHusA? [louemy?

Puc. x 3agage 80

0 o 5
71" -Me30H, IBUTaBIIAHACS CO CKOPOCTBIO (¢ — CKOPOCTH CBETA B BaKyyMe) B JIaGOPaTOPHOI
CHCTeMe OTCHeTa, paciafaercs Ha n8a potona: 91 u Y2, B cucreme orcuera Me3oHa HOTOH
91 611 memymen Brepen, a horor 92, — masan oTHOCHTENBHO HallpaBJICHUS TI0JIeTa ME30HA.

UYemy pasHa ckopocTs Gotona J2. B maGopaTopHoit cucreme oTcdeTa?
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1.

2,

10.

IIpunosxenne 3
Tunoevie 3a0anua 014 MeCmog
(6x00HOII KOHMPOIb)

JIBa Teja ABHKYTCS B3aUMHO MEPIECHIUKYISPHBIMYA KypCaMU COOTBETCTBEHHO CO CKOPOCTSAMH
v,= 6 M/c u v, = 8 m/c . Uemy paBHa BEIWYMHA CKOPOCTH IEPBOIO Teja OTHOCUTENLHO BTOPO-

ro?
a)l0m/c 6) 25 m/c B) 30 M/c
—> |
v S I
|
_>
v

B TeueHue xakoro BpeMeHH, CKOpbIM moe3n mmmHOM 300 M, mmymmil CO CKOPOCTBIO 72 Km/y,
OyZeT mpoXoauTh MUMO BCTPEYHOTO TOBAPHOTO moe3na IiunHoH 600 M, HIyIIero co CKOPOCTHIO
36 km/y?

a)l0c 6)25¢ B)30¢c

. Camounet netut u3 MockBsl B Mypmanck. Bo Bpems mojiera ayer 3amagHbli BETEP CO CKOPO-

CTBIO U, = 30 M/C OTHOCHTENBHO 3eMIIH, IIPH 5TOM CaMOJIET TEpPEeMeINaeTcs TOYHO Ha CEBEP
CO CKOpPOCTBIO ¥V = 250 M/c oTHOCHTENBHO 3eMir. OTHOCHTENHHO BO3AyXa CKOPOCTh CaMOJIETa
paBHa

a) 252m/c 6)4 25 m/c B) 330 M/c

. I'mpporpaduyeckoe cynHO, HaXOICh B OKEaHE, IEPEMEINACTCS TOYHO Ha CEBEP CO CKOPOCTHIO

v= 11 M/c otHOCHTeNnpHO 3eMiH. [IpHOOPEI, pacHoNoKeHHBIE Ha Kopabile, OKa3alH, YTo AyeT
BETEP CO CKOPOCTBIO #=7 M/C B HaIPaBICHUW, NCPICHANKYISIPHOM BEKTOPY HEPEMEINEHUS KO-
pabisa. CKOpOCTh BETpa OTHOCUTENHHO 3eMIIH paBHA

a)13 M/c 6) 15 m/c B) 60 M/c

. CKOpOCTb NpPSAMONMHEHHOTO ABIDKEHHS MATCPHANBHON TOYKH NOMUMHAETCS 3aKOHYy V= 2t.

Onpenenure BpeMs, HeoOX0AUMOE UL CMEIICHHUS Tejla Ha 9 M U3 TOYKH CTapTa
a)5c 6)2,5¢ B)3c

. Touka nBmKETCA IO OCH X IO 3aKoHY X= 5+4t — 2t* (M). Koopawmuata, B KOTOpPO# CKOPOCTH

TOYKH OOpalnaeTcs B HyJb, paBHA
a)l0m 6)25M B)7 M

. [lBmxeHue IByX aBTOMOOMIEH 3aqaHo0 ypaBHeHusIMEA X;= 2t+0,2t% u X,= 80- 4t. Haittu BpeMs

¥ MECTO BCTPEUYH
a)10c, 40m 6) 45c, 120m B) 12¢, 45m

. Kamens Gpormmen ¢ 6alsy ¢ HagalnbHOM CKOPOCTHIO 8 M/C B TOPH30HTAIBHOM HaNpaBieHHH. Ero

CKOPOCTE CTaHET II0 MOAYJIIO paBHO# 10 M/c crrycTs
a)l0c 6)5¢c B)0,6¢

. Kamens Gpormen B ropu3oHTaTbHOM HampasieHud. Uepes 3 ¢ BEKTOpP CKOPOCTH OTHOCHTEIHHO

TOPH30HTAIBHOM MOBEPXHOCTH 3eMitu cocTaBua yron 30°. HagampHas CKOpocTh KaMHs paBHA
a)52 m/c 6) 25 m/c B) 30 M/c

OJeKTPOBO3, TPOTasCh C MECTa, Pa3BUBAET MAKCUMANBHYIO cuiy Tiark 650xH. Kaxoe YCKO-

PEHHE OH COOOINAeT XXKEIE3HOMOPOKHOMY COCTaBy Maccodt 3250T, ecmm koabdHIHEHT co-
IIPOTHBIICHHS PaBEH



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

41.

a)0,005 6)25 B) 0,004

Koa¢durmesT Taru (OTHOMEHHE CHIIBL TATH K CHIIe TskecTH) apromobuis k=0,11. C xaxum
YCKOpEHHeM JBHXKeTcs aBToMobuinb npu Kodddumuente comporusnenus p=0,067
a)0,5m/c? 6) 0,7m/c? B) 0,9m/c?

Teno Maccoif m CKOIB3UT IO TOPU3OHTATLHON MOBEPXHOCTH IIOA AeHCTBHEM CHIEI F, mpmio-
KEHHOM IOz ymioM 0. K ropusonTy. KosddumueHnT Tpesms paseH p. Ilpu sToM cuia TpeHHST
paBHa

a) uw(mg — Fsina 6) p(m — Fsina B) p(g — Fsina)

Teso Maccol m ABHXKETCS 10 FOPU30OHTAIEHOMY CTONY IIOX AeHCTBHEM CHIIBI F, HanpaBieHHOR
IIOJ YIJIOM 0. K IIockocTu cTona. KosddumuenT Tpenus paseH K. C KakKuUM yCKOPEHUEM JIBHKET-
cs TeN0?

a) a =F/m(cosa + psina) - pg 6) a =F(cosa+ psina) - pg

Baron maccoii 2 T, IBHOKYIIHIMCS IO TOPH3OHTATIHHOM JOpPOre CO CKOPOCTHIO 2 M/C, TOTOHSET
TaKOM e BaroH, ABMKYIIHMCS CO CKOPOCTRIO 1 M/c, u cremnsietrcs ¢ HuM. OnpenenuTs B KJx
CYMMAapHYIO KHHETHYECKYIO SJHEPTHIO BAaTOHOB NOCJIE CIICTIKH.

a)7,96)4,5 B) 1,2

Hebonpmoe Teno maccoif 1 Xr HauMHAET COCKAIB3BIBATH IO IJIaIKOMY HAKJIOHHOMY JXEI00y C
BBICOTHI 2,5 M, IEPEXOASsIIEMY B MEPTBYIO IETIIO pamuyca 1 M. OUpeneluTs KHHETHIECKYIO
JHEPIMIO TeJa B  MOMEHT TIIPOXOXACHHS BEpXHEH TOYKH  «MEPTBOM  IETIIH».
(511x)

Omnpenenuts MOIyIh PaBHOACHCTBYIOIIEH BCEX CHII, JCHCTBYIOIMUX Ha TEJIO, PAaBHOMEPHO
IBIDKYINEECS II0 OKpy>XHOCTH panuyca 0,5 M u oOnanaromee kuHeTudeckoit sHeprueit 10 JIx.
(40H)

B paBHBIX 00BbEMax IpU OIMHAKOBOM TeMIlepaType AaBiieHue renus pasHo 5 Ila, a kucnopona —
13 ITa. OnpenenuTs qaBlIE€HHE CMECH, €CIIM Teuil IepeKadaTs B 00bEM, 3aHUMAaEMBIH KUCIOPO-
oM. (18I1a)

Omnpenenuts 06veM Bomopona mpu maeinenmn 100 xlla m temmepatype 300 K, comepxarmuit
YHCIIO MOJIEKYJI, PaBHOE YHCILy MOJEKYI B 18 Kr koHIIeHTpupoBaHHOH consHo# kucinoTel (HCL).
Momnspras macca HCL pasra 36 r/momns. (12,45m%)

Boznmyx mpezacrapiser coboif cMech HOCATBHBIX I'a30B. V3 o0Imero 4mciia MOJIEKYJ B BO3OYXE
79% CcOCTaBIIAIOT MOJEKYJIHI a30Ta. OMpenenuTs B KIIONACKALIX NapIHaIbHOE JaBJICHHE a30Ta,
eciy nonHoe nasneHue paBHo 100 xIla. (79kIIa)

OOmee COIpOTHBIEHHE ydacTKa IENH, COCTOSIIETO0 W3 TpPeX OIMHAKOBEIX CONPOTHBIICHHH
3Rxax0e, COEAMHEHHBIX KaK II0Ka3aHo Ha cxeMe, paBHO...(1R)

s __l : }_}_

3R 3R 3R

OnexTpruyeckas IeNb COCTOMT U3 YETHIPEX PE3UCTOPOB M aMIepMeTpa, IOIKIIOYCHHBIX K HC-
TOYHHKY ITOCTOSSHHOTO HampspkeHus U ykazaHHBIM Ha cxeMe crocobom. IIpu 3Tom compoTus-
nenus pesucTopoB Ri= 6 OM, Ro = 30M, R3 =3 Om, R4 = 2 Om, a nokazanue ammepMmeTpa pas-
HO 0,5 A. Hanpsoxernue U pagHo. ..
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22.

23.

24.

23.

26.

27,

(8B)

DnexTpUYeckas IeNb COCTOMT M3 YETHIPEX PE3UCTOPOB U aMIIEPMETPA, NOIKIIOYEHHBIX K HC-
TOYHHKY IIOCTOSHHOTO TOKa YKa3aHHEIM Ha cxeMe criocoboM. IIpyu 3TOM CONpOTHBIEHMS PE3H-
cTopoB R; = 3 Om, Rz =6 Om, R3 = 1 Om, R4 = 6 Om, a mokazanue ammepMerpa paBHo 3 A.
Hampsoxerue U paBHo...

(20 B)

OnexTpudecKas Iellb COCTOUT U3 TPEX IOCIENOBATENILHO COSNUHEHHBIX PE3UCTOPOB, ITOIKITIO-
YEHHBIX K HCTOYHUKY IIOCTOSHHOI'O HalpspKeHus, paBHoro U=24 B. BennuuHa cONpoTHUBICHUS
nepsoro pesucropa Ri= 30M, Broporo Ro=60m. Hanpsbxenue Ha TpeTbeM pesuctope Us=6B.
Hampsoxenue Ha BTopoM pe3ucTope paBHO...(12B)

Kaxoit nnuHBI Hajgo B3STh HUKEIWHOBYIO IIPOBOJIOKY C IUIOMAABIO monepewyHoro ceuenus 0,84
MM%, 9TOOHI H3TOTOBHTH HarpeBaTens Ha 220 B, IpH IOMOIIM KOTOPOTO MOXHO OBUIO 6EI
HarpeTs 2 1 Bojsl oT 20°C mo xumenus 3a 10 munyT, ecimu KIIJI narpesarens 80%, a yaensHoe
conmpoTuBieHne MpoBonoku 42:10° OmM? Viemsmas temmoemxocts Bomel 4200 JDx/xr-K,
IUIOTHOCTH Bogsl coctanisieT 1000 kr/m® OTBET OKPYIMTH 10 LEensiX. (69 M)

IIpsmonuueinslt npoBomsamui crepxeHs AC maccoit m=40r u mHOM L, HaX0mICH B OJHO-
poasoM MarHATHOM mosne B=0.2 T, BucHT Ha MBYX OJWHAKOBBIX BEPTUKAIHHBIX IPYXUHAX B
OHOPOJZHOM MarHMTHOM IIOJI€ U COXpaHsIeT TOPU30HTAIRHOE ITOJIOKEHUE. BEKTOp MarHuTHOM

—
HUHAYKIOIUHA B NEPICHAUKYJISPEH IIIIOCKOCTH PUCYHKA U HAIIPABJICH K HaM. ‘-Iepes CTCPXKCHDb UICT
P

TOK cuioit [=8A, mojaBeeHHBIN K KOHI[aM CTEP)KHS IO JIETKUM IIPOBOJAM, MapajlielbHBIM B.
IIpu 3TOM pacTsKeHUe KaXAoH IMpYKUHBI BABoe O0Jbille, YeM OTCYTCTBHE TOKa. OmpenenuTh
iRy cTepxkHA L. UHCIeHHBIA OTBET 3alUIIMTE CO 3HAKOM +, €CIIH B ONMMCAHHOM CHTyalluu
TOK uAeT oT A K C, ¥ co 3HAKOM «-» , ecid Tok uneT oT C k A.
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Mexy ropH30HTaIBHBIME ITOJTIOCAMH MarHWTa Ha JABYX TOHKHX IIPOBOJIOYKAX IIOIBEINEH IOPH-
30HTAIBHO IuHEWHBI npoBoguuk BecoM 0,1 H u mmunoit 20 cM. MHAYKIUS OMHOPOIHOTO Mar-
HUTHOI'O IIOJI HaIlpaBiieHa BepTHUKaIbHO U paBHa 0,25 Tn. Ha xakoit yrom oT BepTHKaIl OTKIO-
HSTCS [IPOBOJIOYKA, €CIIH II0 IPOBOJHUKY IPOIYCTUTH ToK 2 A? (45°)
Ilo ropu3oHTaNEHOMY MPOBOMHUKY AnuHOM 1= 20 cM 1 Maccoit m= 2 r Ted€r TOK cuioit [=35 A.
Omnpenenurte MAHAMAIBHYIO HHIYKIMIO MArHUTHOTO IMOJA B, B KOTOPOH HYXHO MMOMECTHTSH
IIPOBOJIHYK, YTOOKI OH BHceN He mazad. (g =10 M/ ¢?). (B = 0,02 T, moje TOPHU30HTAIBHOE)
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209.

30.

31.

32.

33.

34.

33

36.

37.

38.

39.

IIpoTOH cO CKOPOCTHIO V<<C BIIETacT B OJHOPOJHOE MarHUTHOE II0JIE€ NIEPIEHIUKYIIIPHO JIMHH-
sIM MarHUTHOH MHAYKIIMM U HauWHAET JBUTaThCS 110 OKPYXHOCTH. IIpy yBelMdYeHHH CKOPOCTH
IIPOTOHA B 4 pa3a IeproJI €ro 00paIneHus o OKPY>KHOCTH. . . (He U3MEHUTCS)

DJIEKTPOH JABMXETCSA CO CKOPOCTHIO 1,76 * 10° M/c mepneHauKyIIpHO OHOPOJHOMY MATHHTHO-
My TI0JIE0. Y JeNbHBIA 3apsiy sneKTpona paser 1,76 * 10!! Ki/kr. Pamguyc okpy»HOCTH, IO KOTO-
poit mBukeTcs 3neKTpoH 4 * 1073 M. Hainure HEIYKIHNIO MarEUTHOTO o (2,5 * 107 T)
Henpospaunslii kpyr ocBenaeTcss TOUeYHBIM HCTOYHUKOM CBETa M 0TOpachIBaeT KPYIIyi0 T€Hb
Ha 3kpaH. Onpenenure AuaMmeTp TeHH, ecnu auamerp kpyra 0,1 M. Paccrosnme ot mcToyHmMKa
CBETa [0 Kpyra B 3 pa3a MEHbIIE, YeM pacCTOSIHUE OT UCTOYHMKA 10 3kpaHa. (OTBET naTh B MeT-
pax.) OrBeT: 0,3

Ha nno cocyna, HamonHeHHOT0 10 BBICOTH h= 10 cM, ITOMeIIeH TOYE€IHbINA HCTOYHKK CBETA.

Ha noBepxHOCTH BOZBI IIaBaeT KPyIJIas HENPO3payHas IIaCTHHA TaK, YTO €& IEHTP HaXOAUTCI
HaJl AICTOYHUKOM cBeTa. Kakoli HauMeHbIImid pamuyc I JOJDKHA UMETh 3Ta IUIACTHHA, YTOOBI HU
OIIMH JIy4 HE MOT BBIMTH Yepe3 IMOBEPXHOCTh BOABI? IlokazaTens mperoMieHus! BOIBI IPHHSTE
paBHEIM n=1,33. (OTBET IaTh B M , OKPYIJIMB 10 COTEX). Otmer: 0,11

JIya nazepa ¢ mmmHOM BomHBI 0,6 MKM mocturaer skpana 3a 0,02 mxc. CKONBKO JUTHH BOJH
YKJIanpIBAacTCs Ha ITyTH CBETa OT Jiazepa 0 S5KpaHa? B oTBeT 3amucaTh JECATHYHEBINA Joraprudm
IOIy9eHHOro gucia. CKOpoCTh CBeTa IMPUHATH paBHOK 3108 M/c. Qrger: 7

J{Ba MaTeMaTHIeCKUX MasATHUKA AMEIOT IIepruo sl Konebanuit T1 u To, mpuaéM u3BecTHO, uro T)
=2 T>. Pa3HOCTS JUIMH 3THX MadTHHKOB cocTaBisieT 30 cm. UeMy paBHA JIMHA IEPBOTO MasT-
Huka? (OTBeT IaTh B CM).

MaxcumanbHas IIMHa BOJIHEI CBETA, BBI3BIBAIOMIETO (OTO((EKT ¢ IOBEPXHOCTH METAILIAYE-
ckoi mracTuHbl paBHa 0.5 MxMm. Eciu Ha 5Ty mmacTuHy moJaTh 3afepKHBAOINAM IOTEHIHAT,
paBHEI 2 B, To mpu Kakol MHHEMaIBbHOR 9acToTe cBeTa HayHeTcs porosdpdexr (1 3B=1.6
-10"°I1x)? (OtBer mats B 10° I'n, oxpyryms 1o mesoro uncna). HocrosuEyo [Inamka mpuaEsTS
paBHo#t 6,62-107** JIx-c, a ckopocTs cBeta — 3-108 M/c. OTer: 1

DoToHEI ¢ 9acTOTOM v=1,5%10"I'y BHIPHIBAIOT 3MEKTPOHBI U3 METALINYECKOMN IUIACTHHEL Ecmm
MaKCHMallbHas KMHETHYCCKas SHEPrHs BBUIETEBINETO 3JI€KTPOHA paBHA 2 5B, To yemy paBHa
pabota Bbixoza (1 3B=1.6-10—19 JIx)? (OtBer nats B 3B, okpyrime 10 necarsix). [TocTosHHEyIO
ITnanxa npuaSTh paBHOM 6,62-10—-34 JIx-c. OTBerT: 4,2

Kpacnas rpammma ¢otosddexra mccrenyeMoro Meramia COOTBEICIBYET JUIMHE BOJHEL
Ap= 600 mM. [Ipu OCBEIIEHUH 3TOTO0 METaIa CBETOM JTHHOM BOJIHEI A MAKCHMATbHAS KHHETH-
9eCKasi SHEPrHs BHIOUTHIX U3 HEro (OTOIEKTPOHOB B 3 pa3a MEHbIIE SHEPTHH NaJAf0IIEr0 CBe-
Ta. YeMy paBHa JUTHHA BOJIHEI A magaromero ceeta? Oteer: 400

PaboTa BEIXO/a 3MEKTPOHOB IS HCCIENYEMOT0 META/UIA paBHa 3 5B. UeMy paBHA MakcHMAIE-
Has KHHETHYECKas SHEPTUA (POTOIIEKTPOHOB, BEUIETAIOIIMX W3 METAIMYECKON IIACTHHKH TIO.
IEHCTBUEM CBETA, IUIMHA BOIHBEI KOTOPOTO COCTaBISIeT 2/3 UIMHBI BOJHEI, COOTBETCTBYIOMIEH
KpacHOH rpanune ¢porospdexra 1 sToro Meramia? OTBET IaTh B 5B, OKPYTIIHB 0 JECATHIX.
OTtsert: 1,5

@otomns! ¢ sHepruei 2,1 5B Br3bBaOT GoTodddEKT ¢ mOBepxHOCTH Ime3ust. HacKoIbKO 3iek-
TPOHBOJIBT HYXHO YBEIIMYATh SHEPTHIO (DOTOHOB, YTOOBI MaKCUMAIIbHAS KAHETHIECKAS SHEPTHS
BEIPBAHHBIX 3JICKTPOHOB YBEIHYAIAcCh B 3 pasa? PaboTa BBIXOIa 3JIEKTPOHOB C MOBEPXHOCTH
nesus pasHa 1,9 oB. Oteer nate B 3B OtBer: 0,4

PaboTa BEIXOZa 37€KTpOHA ¢ IOBEPXHOCTH MeTalla paBHa A BeIX = 2,4-10 ¥ Jx. Mertamn
OCBEIIEH CBETOM C MIMHON BONHEI A=5-107 M. OnpenenuTs MaKCHMATBHEIA HMIIYIEC (BOTO-
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40.

anexTpoHoB. OTBeT naTh B 1072 Kr-M/c, OKpYTIHB 10 AecsaThiX). [locTosauyro [Inanka IpUHATH
paBHOiA 6,6-107* JIx-c, a ckopocTs cBeta — 3-108 M/c, Macca snextpona-9,1-1073 k.

OTteer: 5,3

Momyis HMITyIbCca HepBoro goToHa pases 1,32 - 1028 xr-m/c, uro Ha 9,48 - 10
IIe, 9eM MOJYJIb UMITyJIbca BToporo ¢orona. Haiinure oTHOmEHwMe sHEepruit E»/E1 BTOPOro u
nepBoro gororoB. OTBET OKpyTIHTE M0 AecaThix. OTBeT: 8,2

28 xr-M/C MeHB-

OK-1
3HaTh OCHOBHBIE MOHATHS, SBJICHUS U 3aKOHBI pa3nelioB GU3UKH, YMETh OOBSICHATE OCHOBHEIE Habromae-
MbI€ TIPUPOAHEBIE SBJICHUS C NO3ULMH QyHIaMEHTATIBHBIX (QU3NYSCKIX 3HAHUM, BIIAIETh OCHOBHBIMH METO-
JaMH TCOPETHUIECKOTO U SKCIIEPUMEHTAIIBHOIO UCCIICIOBAHHUA (bmnqecxnx SIBJICHUM
(661X00HOUI KOHMPOB)

Tema Ne 1. KugeMaTHKa TOYKH U NOCTYNATEILHOI0 IBHKEHHS TBEPAOI0 TeJia
(3amanume ¢ BEIGOPOM OIHOTO MIPABHIILHOTO OTBETA U3 IPEIIOKEHHBIX)

Bompoc Ne 1.1.

Ecmu &, m 3, — TaHreHIUaIbHAsA ¥ HOPMATBHAS COCTABIAIONINE YCKOPEHHSI, TO COOTHOIIEHHUSL:
a, =a=const, a, =0 cpaBemIMBEI . ..

BapuanTel oTBeT0B. K0/1-B0 NpaBMILHBIX 0TBETOB - 1

1. paBHOMEPHOTO ABMXECHUS 110 OKPYKHOCTH

2. PaBHOMEPHOT'O KPUBOJIMHEHHOTO ABHKEHHUS

3. IpsAMOJIMHEHHOTO PaBHOYCKOPEHHOIO BHKEHHS

4. IpAMONUHEWHOTO PABHOMEPHOI'O [BUKEHHS

Bomnpoc Ne 1.2.

Ecmu 4; u 8, — TaHTCHIMAIbHAsY ¥ HOPMATbHAS COCTABIIIONIHE YCKOPESHHS, TO COOTHOIIEHHS:
a, =0, a, =const cupaBeIUBEI 114. ..

BapuanTe! oTBeToB. K01-B0 IpaBUILHBIX 0TBETOB - 1

1. IpsAMOTHHEHHOTO PaBHOYCKOPEHHOIO JBHKEHHIS

2. PaBHOMEPHOTO IBHXXEHHS T10 OKPYIKHOCTH

3. IpsAMOJIMHEHHOT0 PAaBHOMEPHOTO ABHXKEHMS

4. paBHOMEPHOT'O KPHBOJIMHEHHOTO ABMIKEHMS

Bompoc Ne 1.3.

Eciu &, u 8, — TaHreHIHaNbHAs ¥ HODMAIBHAS COCTABJIIONIME YCKOPESHHS, TO ISt paBHOMED-
HOTO JIBHDKEHHS II0 OKPYKHOCTH CIIPABEIIHUBEI COOTHOIIECHHUS:

BapuanTs! oTBeToB. K0JI-B0 NIpaBHILHBIX 0TBETOB - 1

1. a, =0;a, =0

2. a, =0;a, =const

3.a;, =a=consta, =0

4, a, =0;a, #const

Tema Ne 2. KunemaTnka BpamareJbHOro JBHKEHHS
(3amanue ¢ BEIGOPOM OJJHOTO NPABHIIBHOTO OTBETA 3 TIPELIOKEHHbIX)

Bomnpoc Ne 2.1.
Juck panryca R BparmaeTcs BOKpYT BEPTHKAIBHOM OCH PaBHOYCKOPEHHO IIPOTUB 9acOBOH CTpe-
KH. YKaXWTe HalpapJIeHHE BEKTOPA YITIOBOTO yCKOPEHHS.
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Bapnantsl oTBeToB. K0/1-B0 NpaBHIbLHBIX 0TBETOB - 1
1.1
2.3
3.2
4.4

Bonpoc Ne 2.2. Jluck panuyca R BpaiaeTcst BOKpYT BEpTHKAIBHOR OCH paBHOYCKOPEHHO C 3a-
%

- Vxaxure HaIllpaBJICHUEC BEKTOpPA JIH-

JaHHBIM HaIIpaBJICHHEM BEKTOpA YTIIOBOTO YCKOPEHHS

93 o rd
HEUMHOU CKOPOCTH e

BapunanTs! oTBeToB. K0/1-BO IpaBU/ILHBIX 0TBETOB - 1

1.3

2.1

3.4

4.2

Bompoc Ne 2.3.

JlucK paBHO3aMeIIEHHO BPAINAeTCss BOKPYT OCH (CM. PHC.). YKaKUTe HalpaBICHHE BEKTOpa yT-
JIOBOM CKOPOCTH TOYKH A Ha 06011€e JUCKA.

1
/7 7\\
]

\ /
\ 4 /.-'

/

LN
3

Bapuantsl oTBeToB. K01-BO IpaBUILHBIX 0TBETOB - 1

1.3

2.1

3.4

4.2

Bomnpoc Ne 2.4,

JIHCK PaBHOYCKOPEHHO BPAIIAETCS BOKPYT OCH (CM. PHC.). YK&KUTe HAIPABIECHHE BEKTOPA TaH-
TeHIHATBHOTO YCKOPEHUSI TOUKH A Ha 000/€e JUCKa.
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Bapuants! orBeToB. K01-BO NpaBHILHBIX 0TBETOB - 1
1.4

W N
W = N

Tema Ne 3. 3ak0H coxpaHeHHs MEXaHHYIECKOH IJHEPTUH
(3amanue ¢ BEIGOPOM OHOTrO IIPABHIBHOTO OTBETA M3 IPEIJIOKEHHBIX)

Bompoc Ne 3.1.

Teno maccoit 2 xr mogmsTo Hax 3emneit. Ero motennuansras sueprus 400 [Ix. Ecnu Ha moBepx-
HOCTH 3eMJIX [OTEHIMANbHAs SHEPI U Tella PaBHa HYIIO H CHIAMH COIPOTHBICHHS BO3LYXa
MOJKHO IpeHeOpeYh, CKOPOCTE TEa Ha IOJIOBHHE BEICOTHI COCTABHT. . .

BapuanTe! oTBeT0B. K0/1-B0 NIpaBUILHBIX 0TBETOB - 1

1. 14 m/c

2. 10 m/c

3.20 m/c

4. 40 m/c

Bompoc Ne 3.2,
Teno maccoii 2 kr monmsTo Han 3emiel. Ero noternuansuas sneprus 400 Jix. Eciz Ha moBepx-
HOCTH 3eMJIM [IOTEHIMATbHAS SHEPIHs TeJla PaBHa HyIIO ¥ CHJIAMH COTPOTUBIECHHS BO3IyXa

1
MOXHO HpCHC6quL, CKOPOCTE T€JIa IIOCIIE IPOXOXKIACHU S E pacCTodHuA 40 3eMJI COCTaBHT. ..

Bapuants! oTBeToB. Ko1-Bo npaBuILHBIX 0TBETOB - 1

1. 10 m/c

2.20 M/c

3.40 m/c

4. 14 m/c

Bomnpoc Ne 3.3.

Terno maccoit 2 Xr 6pOCHIIM ¢ TOBEPXHOCTH 3eMIIH BEPTHKAILHO BBEPX CO CKOPOCTHI0 20 M/c. Ec-
M Ha TIOBEPXHOCTH 3eMIIM IIOTEHIIAANbHAS 3HEPIHs Te/la PaBHa HYJIO U CHIAMH COIPOTHBIICHHS
BO3/yXa MOXHO IIpeHeOpeYh, MaKCHMAIBHOE 3HAYCHHE €r0 IOTEHIMAIBHON SHEPTHH COCTABHT. ..
BapuanTel oTBetToB. K0.1-B0 IpaBHILHBIX 0TBETOB - 1

1. 400 Tx

2. 200 Ix

3. 800 Ix

4. 100 Ix

Bompoc Ne 3.4,

Tero maccoit 2 Xr 6pOCHIIH ¢ TOBEPXHOCTH 3€MIIM BEPTHKAIBLHO BBEPX €O CKOpocThio 20 M/c. Ec-
JI¥ Ha IIOBEPXHOCTH 3eMIIM [IOTEHIMAIbHAS SHEPI U TeJla PaBHA HyIIIO U CHJIAMH CONIPOTHBIICHHS
BO3/lyXa MOXXHO IpeHEOpedn, 3HaUCHNE €r0 KMHETHYECKOM SHEPIUH Ha TI0JOBHHE MaKCHMATBHOM
BEICOTHI IIOAbEMA COCTABHT. . .
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BapuanTs! orBeToB. K0/1-B0 IPaBHIBLHBIX 0TEETOB - 1
1. 800 Ix
2. 400 Ix
3. 100 Tx
4. 200 Tx

Bonpoc Ne 3.5.

Teso Maccoi 2 KT GpOCHIIA ¢ IIOBEPXHOCTH 3eMIIH BEPTHKAIBHO BBEpX co ckopocThio 20 M/c. Ec-
JIM Ha ITOBEPXHOCTH 3eMITH OTEHI[HATBHAS SHEPIUs Tejla paBHA HYJIO U CHJIaMH COIIPOTHBIICHH

3

BO3ayXa MOXHO npeHe6peqL, 3HAUEHHUE €T0 KMHETUICCKOMN SHEPIruy MOocCJI€ MPOXOKACHUA Z pac-

CTOSIHUS JTO TOYKM MAaKCUMAaJIbHOTO IOJIbeMa COCTAaBHT. ..
BapuanTts! oTBeToB. Ko/1-BO paBUILHBIX 0TBETOB - 1
1. 100 Ox
2. 200 Ix
3. 300 Odx
4. 400 Jx

Tema Ne 4. luHaMAKa BpalIaTeIbLHOTO JBHKEHU
(3amanue c BEIOOPOM OHOTO IPABHIBHOIO OTBETA U3 IPEAIOKEHHBIX )
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Bomnpoc Ne 4.1.

K touxe, nexainelt Ha BHEIIHEH IOBEPXHOCTH AUCKA, IPHIIOKEHH! 4 cuulbl. Eciau ock Bpamesus
IpOoXoauT depe3 HeHTp O arcka NepHneHIuKyISIPHO IIOCKOCTH PUCYHKA, TO Iedo cuibl Fr pas-
HO...

Bapuants! oTBeToB. K01-BO MpaBHILHBIX 0TBETOB - 1

1.0

2.b

3.a

4.c

Bomnpoc Ne 4.2.

K rouxe, nexame#i Ha BHEIHE ! IOBEPXHOCTH [IUCKa, IIPAIOKEHEI 4 Crtbl. Eciu ock BpalneHus
Ipoxoxut Yepe3 ueHTp O JucKka NepHeHIuKyIApHO INIOCKOCTH PUCYHKA, TO IIIEY0 CHIIL F3 pas-

BapuanTh! 0TBeT0B. K0/1-BO IpaBHILHBIX 0TBETOB - 1
1.c
2.0
3.b
4.a

Bonpoc Ne 4.3.
K Touxke, nexamel Ha BHeNIHEH MOBEPXHOCTH JUCKa, IPHIIOKEHE! 4 crikl. Eciy och BpammeHns
IIPOXOIUT Yepes NeHTp O [ucKa NepHeHIuKyIApHO IIIOCKOCTH PUCYHKA, TO MU0 CHibl Fi paB-

Bapuante! orBeroB. KoJi-B0 npaBHiIbLHBIX 0TBETOB - 1
1.0

2.6

3.a

4.b

Bompoc Ne 4.4,
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K Touke, jexareil Ha BHEIIHEH MOBEPXHOCTH AUCKa, IPHIOXEHHI 4 cuibl. Eciiu och BpaleHus
IPOXOIUT depe3 HeHTp O AucKa NepIeHIUKYIIPHO INIOCKOCTH PHCYHKA, TO IIE€Y0 CHIIBI F2 papuo

Bapuantsi orBeToB. Kos1-BO IpaBHIBLHBIX OTBETOB - 1
1.0

2.a
3.c
4. b

Tema Ne 5. BHyTpenHsisi 3JHeprus HaeajJbLHOro raza
(3amanme ¢ BEIGOPOM OZHOTO MPABHIILHOTO OTBETA U3 IPEIIOKEHHEIX)

Bomnpoc Ne 5.1.
CocrosiHue HeaTbHOTO Ta3a ONpeeIIeTcs 3HAaYCHUSIMA ITapameTpos: To, po, Vo, rae T — Tepmo-
AVHaMHUYecKas TeMIteparypa, p — AaBlieHue, V — 00beM raza. OmpeneieHHoe KOJIMYECTBO Iasa Ie-

1
peBeny u3 cocTosHus (Pg» Vo) B cocTostme [pg , EVU . IIpu 3TOM €ro BHYTpEHHSISI SHEPTHS. . .

BapuanTts! oTBeToB. K01-B0 IpaBHILHBIX 0TBETOB - 1

1. ymeHBIIMIIACH

2. He U3MEHMTIACh

3. yBeIHUUHIACh

Bompoc Ne 5.2.

CocrosiHEe HIEanbHOTO ra3a ONpeAesIeTcs 3HadeHISIMH apameTpos: To, po, Vo, e T — Tepmo-
AMHaMU9ecKas TeMIleparypa, p — AaBieHue, V — 06beM raza. OnpeneieHHOe KOIMYECTBO rasa Ie-

1
peBeNH U3 cocTosHus (P, Vg ) B cocTosHue [Zpg > E‘v’g . IIp¥ 5TOM €ro BHYTpEHHSISI SHEPIHS. . .

BapuanTs! oTBeT0B. K0.1-B0 NPaBHIILHEBIX 0TBETOB - 1
1. ymeHpIIHIIACH

2. YBETMYUIIACH

3. He U3MEHUJIACh

Bompoc Ne 5.3.

CocrosiHye ueanbHOro rasa OIpeAesIeTcs 3HaYeHusIME TapameTpos: To, po, Vo, re T — TEpMO-
AUHaMHUYECKas TEMIIEpaTypa, p — naBieHue, V — o0beM raza. OnpenenesHoe KOJIUYeCTRBO rasa Ie-
DEBENH U3 COCTOSHUS (2Pg, Vg ) B cocTosHEE (po.3Vy ). IIpu 5TOM €ro BHYTpPEHHSISI SHEPIHA. ..
BapuanTe! oTBeT0B. K0.1-BO NpaBHILHBIX 0TBETOB - 1

1. yBenmumacey

2. HE U3MEHUWIIACh

3. yMeHBIIMIIACh

Bomnpoc Ne 5.4,

CocrosiHre HIeaTbHOTO ra3a OIpeNeleTcs 3HAYeHHAMY TapaMeTpos: T, po, Vo, rie T — tepmo-
AUHaMUYECKas TEMIIEpaTypa, p — AaBjieHue, V — 00beM raza. OupeneneHHoe KOIUIecTBO rasa Ie-
peBerH U3 cocTosiHus (3pg, V) B cocTosHme (po,2Vp). ITpu 5TOM €ro BHYTpEHHSSI SHEPTHA. ..
BapuanTe! orBeToB. Koi-B0 NpaBHILHBIX 0TBETOR - 1
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1. ymeHpIIMIIACH
2. HE U3MEHWIAch
3. yBEIUYUIIACh

Tema Ne 6. IlepBoe Ha9a10 TEPMOAMHAMHUKH
(3amanue ¢ BEIOOPOM OTHOTO MPABHIFHOTO OTBETA U3 MIPEI0KEHHBIX )

Bomnpoc Ne 6.1.

Ecmn AU — m3MeHeHUe BHYTpEHHEH SHEPTHH HICaTbHOro ra3a, A — paboTa rasa, (Q — KOJIM4eCTBO
TEIJIOTHI, coobIIaeMoe rasy, To Uil anuabaTHOTO CKaTHs Ia3a CIIPaBeUIUBEI COOTHOIIECHUS. . .
Bapuants! orBeToB. K0/1-BO IpaBUIbHBIX 0TBETOB - 1

1. Q=0 A>0;AU <0

2. Q=0 A<0;AU >0

3. Q> 0, A>0;AU =0

4, Q<0;A<Q;AU=0

Bomnpoc Ne 6.2.

Ecmun AU — m3MeHeHHe BHYTPEHHEN SHEPIUy UIEATBHOIO Tas3a, A — paboTa rasa, Q — KOIHYECTBO
TEIUIOTHI, COOOIAaEMoe rasy, To AJII H30XOPHOTO OXJIAXKIEHHUS ra3a CIPaBeIMBLI COOTHOIIEHHS. . .
Bapuants! orBeToB. Ko1-BO mpaBHILHEIX 0TBETOB - 1

1. Q=0 A>0;AU <0

2. Q<A =0,AU<D

3. Q<0; A<0;AU <0

4. Q<0;A<0;AU =0

Bompoc Ne 6.3.

Ecmu AU — m3MeHeHue BHYTPEHHEN SHEPIHH MIEalbHOro rasa, A — pabora rasa, Q — KOIHIECTBO
TEIUIOTEL, COOOMAEMOe rasy, TO UL H300apHOTr0 OXJIAXKEHHS Ta3a CIIPAaBeIMBEI COOTHOIIECHHS. . .
Bapuantel orBeToB. Ko1-B0 nIpaBHILHBIX 0TBETOB - 1

1. Q<0;A =0, AU <0

2. Q<0 A<0;AU <0

3. Q<A< AU =0

4. Q=0;A>0;AU <0

Bomnpoc Ne 6.4.

Ecmu AU — p3MeHeHue BHYTpPEHHEN SHEPTHHU HIEANBHOTO Ta3a, A — paboTa rasa, Q — KOJIHYECTBO
TEIUIOTHL, COOOIAEMOE ra3y, TO I H30TEPMHUIECKOr0 CHKAaTHs ra3a CIPaBeIIuBEl COOTHOIIE-
HUS. ..

BapuanTse! orBeToB. K0/1-B0 NIpaBHILHLIX 0TBETOB - 1

1. Q=0 A<0;AU >0

2. Q<A< AU =0

3. Q=0 A> ;AU <0

4. Q>0 A>0;AU =0

Bomnpoc Ne 6.5.

Ha (P,V)-nuarpamme n3006pakeH MUKIMIECKHI IIPOIIECC.

Eciu AU — u3sMeHeHHe BHYTPEHHEH SHEPIUU HACATBHOTO rasa, A — pabora rasa, Q — KOIMYeCTBO
TEILTOTEI, CO00ImaeMoe rasy, To i mpouecca CD CIIpaBeIMBEI COOTHOIIECHHS. . .

Bapunants! oTBeToB. K0J1-B0 NpaBHILHBIX 0TBETOB - 1

1. Q<0;A<0;AU <0

2. Q=0 A>0;AU <0

3. Q<0 A =0,AU <0

4. Q<0;A<0;AU =0

53



Py
o
3 g
2 .,&': : :B
—'—*= =
T P - —
i
1 2 3 Y

Tema Ne 7. Cpennsisi 3Heprusi MoJIeKY.JI
(3amanue c BBIOOPOM OIHOTO IPABUIBHOIO OTBETA U3 IPEITI0KEHHBIX)

Bonpoc Ne 7.1.

H
Cpez[Hsm KHHETHYCCKas SHEPI'UI MOJICKYJIBI HACAJIBHOI'O I'a3a IIpH TEMIIEPAType T paBHa &= Ek i

Bmeck =My g ¥ 20 e ny,, Bep m My — uncno cTemeHel cBOGOIEI IIOCTYNATEIHHOTO,
BpalaTeIbHOro ¥ KOJIe0aTeIpHOr0 ABMXEHUM MOJIEKYIBL. J[JIs aToMapHOro BOAOPOIa JHCIIO i
PaBHO ...

BapnanTsl oTBeToB. K01-B0O IpaBHIBLHBIX 0TBETOB - 1
1.5
2.3
3.7
4.1

Bomnpoc Ne 7.2.

5
Cpennss kuHETHYECKAsA SHEPTH MOJIEKYJIBl HACATBHOTO Ta3a Mpy Temieparype 7 paBHa & = EM’.

3neck != 7y ¥ gy T 20g e ny, Map W AL —UHCIIO CTEIEHEH CBOGOLBI HOCTYIATENHHOTO,
BpaIIaTENLHOIO M KOJIEOATEIPHOTO IBMKEHUH MOJIEKYJIEL. [Ipy yCIToBHH, YTO HMEIOT MECTO BCE
BHIBI IBMKEHUH, 171 Bogopoza (Hy) uucno i paBHoO ...

Bapuantel orBeToB. Ko1-BO IpaBHIBLHBIX 0TBETOB - 1

1.5

2,7

3.8

4.2

Bomnpoc Ne 7.3.

;
Cpennsia KuHETHYeCKas SHEPIHs MOJIEKYIBI HACATBHOTO ra3a npu TeMueparype 1 paBHa £ = Ekf’.

3mech 1=y T g, t 2y , e My, Yep W 7 —YHCIO CTENEHEH CBOOOIBI MOCTYIATEIBHOTO,
BpalIaTeIbHOrO M KOJIEOATEIBHOTO ABIKCHUH MOJIEKYJIEL. IIpH YCIIOBHHM, YTO HMEIOT MECTO TOJIb-
KO IIOCTyHaTeabHOE U BpalaTeIbHOoe ABMKEHHE, A1 Bogopona (Hy) gwmcio i paBHO ...
BapuanTs! oTBeToB. K0/1-BO NpaBHILHELIX 0TBETOB - 1

1.8

2 W
[N RO, RN
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Bomnpoc Ne 7.4.

1
Cpenuss KMHETHYECKAs SHEPrHsl MOJIEKY bl HCaIbHOIO ra3a Ipy TemMueparype 1 paBHa &= EkT.

Bmech {= 4y ¥ g Y205 e my,, Mgy W M — uMCIIO CTENEHeH CBOOO B IOCTYIATENEHOTO,
BpallaTeIsHOro M KOJaebaTeIbHOrO ABMKEHUM MOJIeKy bl [IpHa yciioBHH, 9TO HMEIOT MECTO TOJIb-
KO IOCTYIIaTeIbHOE U BpallaTeaIs-HOe NBIKeHNE, 111 BomsHoro napa (H,O) 1ucno i pasHoO ...
BapuanTte! oTBeToB. Ko/1-B0 IpaBHILHBIX 0TBETOB - 1

1.6

2.3

3.8

4.5

Bomnpoc Ne 7.5.

Cpenssis KHHETHYeCKas SHEPIUs MOJISKYJIBI HISaIbHOTO ra3a mpu Temieparype 7 paBHa €= —k7 .

I
2
Bnecy 1=8y ¥ Y 2np rhe my, | Mep m Mp —4HCIIO CTEIEHEH CBOGOIEI HOCTYIATEIBHOTO,
BpaIaTeIbHOrO U KOJIeOaTENbHOTO ABIKEHUN MoleKybl. J{s yrimekucioro raza (COz) ¢ yuaeTtoM
TOro, 4ro MosieKyna CO, — nuHelHas, ¥ IMEIOT MECTO BCE BHUIBI JBM)KCHHUS YHCIIO i, PaBHO ...
BapnanTsl oTBeT0B. K0/1-BO MpaBHJILHBIX 0TBETOB - 1

1.5

W N
W 3

Tema Ne 8. Iuxa Kapuo
(3amanme ¢ BEIGOPOM OJJHOTO MPABIIIEHOTO OTBETA U3 TPEIIOKEHHBIX)

@

Bompoc Ne 8.1.

Temnosas mamuHa paboTaet mo mukiy Kapro. Ecitn TeMieparypy HarpeBaTess YMEHBIIUTE, TO
KII mukia. . .

BapnanTtsl oTBeToB. K0/1-BO IpaBHILHBIX 0TBETOB - 1

1. yBenuautcs

2. YMEHBIINUTCS

3. He U3MEHUTCS

Bonpoc Ne 8.2.

Tennopas mammHa paboTaer mo nmukiry Kapro. Eciu Temeparypy X0JI0IUIbHEKA YMEHBIIUTE, TO
KIIJI muka. . .

Bapuants! orBeToB. K0I-BO MpaBMILHBIX 0TBETOB - 1

1. He U3MeHuTCA

2. YBEIIUYUTCS

3. yMEHBIIUTCS

Bomnpoc Ne 8.3.

Tennosas mamuna paboraer no nukiay Kapro. Eciu TeMneparypy HarpeBaTess U XOIOAWILHAKA
YBEIUYUTE Ha oauHaKkoByro Benmmuuny DT, To KITJI nukia. ..

BapuanTs! oTBeToB. Ko1-BO mpaBHIBLHBIX 0TBETOB - 1

1. ymenpIIUTCS

2. HE U3MEHHTCS

3. yBenu4autTcs

Bomnpoc Ne 8.4..

Tennosas mammza paboraet no nuxiry Kapao. Eciu TeMneparypy HarpeBatess i X0I0IAIbHAKA
YMEHBIIUTE Ha oauHakoByo Benuuuny DT, To KIIJI ukina. ..
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Bapunanrs! oTBeToB. Ko1-Bo npaBuiIbHBIX 0TBETOB - 1
1. HE UBMEHUTCS

2, yBETUYIUTCS

3. YMEHBIIUTCS

Tema Ne 9. DaexkTpocTraTndeckoe moJe. Ilosie Togednoro 3apsaga. IlpuHnun cynepno3umun
(3amanue ¢ BEIOOPOM OTHOTO MPABUIHLHOTO OTBETA U3 MPEIOKEHHEIX)

Bonpoc Ne 9.1.
OJEKTPHYECKOE MOJIE CO3MaHO OAMHAKOBEIMY 110 BEJTHYMHE TOUCTHBIMY 3apsaaaMu J; U qz.

2

49, 4y 1 IC
@ a @ a * I-‘-—-3

4

Ecmu 4;=-9, 9, = +4, a paccTosHMe MEXy 3apsAaMu ¥ OT gz 10 Touku C paBHO a, TO BEKTOP

HapPsDKEHHOCTH MOJII B Touke C OPHEHTHPOBAH B HAIIPABIICHMH. . .

BapuanTs! oTBeToB. Kos1-B0 npaBmiILHLIX 0TBETOB - 1

1.3

.1

o
4

AW N

Bompoc Ne 9.2.
DNEKTPAIECKOE TIOJIE CO3AHO OJMHAKOBBIMI 110 BEMYMHE TOUEUHBIMY 3aPAAAMHE (1 U (2.

4, e

Ecmu 9, = -9, 43 = +9, a paccTOsHIE MEX/Iy 3aps/iaMH ¥ OT 3aps0B 10 Touk C PaBHO a, TO BEK-
TOp HAIIPsHKEHHOCTH 101 B ToYKe C OPUEHTHPOBAH B HANIPABICHMH. . .

BapuanTs! oTBeToB. K0.1-B0 IpaBHILHEIX 0TBETOB - 1

1.2

2.4

3.1

4.3

Bonpoc Ne 9.3.

YxaxuTe, Ha KakoM rpauke IpaBHILHO IOKA3aHa 3aBHCUMOCTS HAIIPSIKSHHOCTH JNIEKTPOCTaTH-
9€CKOTO Moyt E OT pacCTOSHNUS r MEXTY IIEHTPOM PaBHOMEPHO 3apshKEHHOH 1posodaueri chepsl
pamuycoM R U TOUKOH, IZie OIpeaensieTcs HaupsXKeHHOCTb.

BapunanTs! oTBeToB. K0.1-B0 NIpaBHIBLHEBIX 0TBETOB — 1

E i

N2 N

,_.\
w\
./
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-
™

|

Tema Ne 10. PaboTa mo nepemMenmeHuIo 3apsiia B 3JIEKTPOCTATHIECCKOM I10JIe

(3amanme ¢ BEIOOPOM OHOTO IPABHIIBHOTO OTBETA U3 IPEII0KEHHEIX)

3aHHOM CTPEJIKOH.

+ .
A

Torna pabota cun mois Ha yuacTke AB...

B SJICKTPHICCKOM II0JI€ IUIOCKOI'0 KOHACHCATOpa MEPEMEINACTC 3apsIa +q B HaIIpaBJICHHUHU, YKa-

BapunanTs! oTBeT0B. K0.1-BO IpaBHILHEIX 0TBETOB - 1

1. paBHa HyIO

2. oTpHLaTenabHa

3. IOJIOXXUTENbHA
Bompoc Ne 10.1.

B 31IeKTpHYECKOM MONIe ITOCKOT0 KOHICHCATOpa IEPEMEIAETCs 3aps +q B HANpaBICHNH, yKa-

3aHHOM CTPEIKOM.

+ g
A

Torga pabora cut mons Ha yuactke AB...

BapuanTtel oTBeT0B. K0/1-B0 NpaBH/ILHBIX 0TBETOB - 1

1. paBHa HyIIO

2. oTpHIaTEeIbHA

3. IOJIOXXUTENIbHA
Bonpoc Ne 10.2.

B QJIEKTPHYIECCKOM II0JI€ IIJIOCKOI'O KOHACHCATOpA IIEPEMEINACTCA 3apsaa — ( B HallpaBJICHUH, YKa-

3aHHOM CTPEIKOH.
+ -
B

\A

Torma pabora cwi mons Ha ygactke AB...
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BapuanTtsl oTBeT0B. K0I-BO IpaBH/IBHBIX 0TBETOB - 1

1. oTpunarensHa

2. TIOJIOXKHTENBHA

3. paBHa HYIIIO

Bonpoc Ne 10.3.

DJeKTpUYeCKUi 3apsil, HAXOMSIIHUICS Ha TIOBEPXHOCTH 3apSDKEHHOM METAIIMIECKOH chepEL, Ie-
PEMEINAaroT U3 TOUYKH A B TOUKY B 110 IBYM Pa3IUIHBIM TpaeKTOpHs. BEpHBIM SBISETCS yTBED-
XKICHUE ...

BapuanTtsl 0TBeTOB. K0/1-BO IpaBHIILHBIX 0TBETOB - 1

1. PaboTa B 060uX CIyd4asx OAMHAKOBA K HE PaBHA HYIIO

2. HaubGonpmas paboTa coBepImaeTcs Ipa IBHKEHHUHY 10 TpaeKTopuu 1
3. Haubonpmas paboTa cOBEpPIIACTCS P JBIDKSHUH 10 TPACKTOPUH 2
4. Pabora B 060uX CiTydasx OJMHAKOBA M PaBHA HYIIIO

Bomnpoc Ne 10.4.
Ilone co3nano ToueunsM 3apaaoM (. IIpoGHBIM 3apsiy HepeMeIaroT U3 TOUYKH A B TOUKY B 110
JIBYM pa3IUYHbIM TPAEKTOpHUsA. BEpHBIM SBIIIETCS YTBEPXKICHHE ...

- ~

Bapnante! orBeToB. K0/1-B0 npaBuILHLIX 0TBETOB - 1

1. Haubonpmas paboTa coBepInacTes: Py JBAKEHUH 110 TPAEKTOPHUH 2
2. Pabora B 000HX ciTygasx ONAHAKOBA U He PaBHA HyJIIO

3. Pabora B 000HX CIIyJasx OJWHAKOBA U PaBHA HYIIO

4. HanGonbmas paboTa coBepmaeTcs IPH ABIKECHUY 110 TPACKTOPHH 1

Tema Ne 11. 3aKoHBI HOCTOSTHHOIO TOKA
(3amanue ¢ BHIOOPOM OXHOTO IPABUILHOTO OTBETA U3 HPEII0KEHHBIX)

Bompoc Ne 11.1.
BonbramrepHas XapakTepUCTHKa aKTHBHBIX 9IEMEHTOB LeNH 1 U 2 IpeCcTaBIeH Ha PHCYHKE.
I, mA:r

1
20

15

10

5

10 20 30 40 U,B
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Ha semente 1 mpu Hanpsoxernu 30 B BeIgensercs MOIMHOCTD

Bapuants! orBeToB. K0/1-BO NpaBHIbHBIX 0TBETOB - 1

1. 0,30 Bt

2.0,45 Bt

3.15Br

4.450 Bt

Bompoc Ne 11.2.

BonpTamnepHas xapakTepHCTHKa aKTUBHBIX 3JIEMEHTOB IIend | U 2 mpeacTaBieHa Ha PUCYHKE.

I mAa .

20

15 i

10

10 20 30 40 E,B
Bonpoc Ne 11.3.

BOJILTaMHepHaSI XapaKTCPUCTHUKA aKTHUBHBIX 3JICMCHTOB LICIIH lu?2 IIPEaCTaBJICHA HA PUCYHKE.
I, mA 4

P

20

15 :

10

10 20 30 40 U,B
[Tpu manpsoxernu 20 B otHOmenwe MormHOCTEM P1/P; paBHo ...

BapuanTe! oTBeToB. K0.1-BO IpaBUILHBIX 0TBETOB - 1
1.2

2.1/2
3.4
4.1

IIK - 39
3HaTh METOIBI TEOPETUYECKOrO U 3KCIEPUMEHTATFHOTO HCCIISNOBaHMM, yMeTs OOHAPYKUBATH 3aBHCH-
MOCTh MeXIy (QH3HYECKMMH BEIHUMHAMY, BIAJCTh OCHOBHBIMEM METOJAMH HAYYHOTO ITO3HAHH,
HCIIONb3yEMBIMH B QHU3UKE:
(BBIXOAHOH KOHTPOJIb)

Tema Ne 12. MarauTHoe 110J1¢ CHCTeMBI IPOBOXHAKOB ¢ TOKaMu. IIpHHIUN cynepro3uuyn
moJieit
(3amanme ¢ BEIOOPOM OHOTO IIPABHIBHOTO OTBETA U3 IPENIOKEHHBIX)

Bonpoc Ne 12.1.
MaruuTHOE 10JIe CO31aHO0 ABYMS ITApaUIeIbHBIMA JJIMHHEIMEA IPOBOTHUKAMH ¢ ToKaMu I u I,

..—)
PacIoI0XEeHHBIMY NEPICHIUKYIIPHO III0CKOCTH yepTexa. Eciu I1=21,, To BekTOp p HHIyKIHH

PE3YABTUPYIOLIETO MOJIA B TOUKE A HalpaBJIeH. ..
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Iy I,
BapuanTe! orBeToB. Ko/1-BO IpaBHIbHBIX 0TBETOB - 1
1. BHEU3
2. BBEpX
3. BIIpaBo
4. BIIEBO

Bomnpoc Ne 12.2.
MarsuTHOE IoJe CO3AaH0 ABYyMS apayUIENbHBIMU [UIMHHEIMU IIPOBOJIHUKAMH ¢ ToKaMu I; u I,

.%
PacIONIOKEHHBIMH NEPISHIUKYILIPHO IITOCKOCTH YepTrexka. Ecmu [1=21;, To BekTOp R HHIYKIHH
PE3YIBTUPYIOLIETO IIOJIS B TOYKE A HAIPaBJIEH. ..
A
e - ey
I I

Bapunante! orBeToB. K0/1-B0 IpaBHILHLIX 0TBETOB - 1
1. BEU3

2. BIIPaBo

3. BIEBO

4. BBEpX

Bompoc Ne 12.3.
MaruuTHoE I0JIe CO3aHO ABYMSI TapaLIeNbHBIMHU JIMHHBIME IPOBOTHUKAME ¢ ToKamu [; i I,

%
PacooXXEHHBIMY IEPICHINKYIISIPHO IIOCKOCTH YepTexa. Eciu [,=21;, To BekTOp p HHIyKIHH

PE3YJILTUPYIOMIETO OIS B TOYKE A HaIpaBIIEH. . .

A

O —

I I

Bapnants! orBeToB. Ko1-Bo npaBuanubIx oTBETOB - 1

1. BBepx

2. BJIIEBO

3. BHU3

4. BIIpaBo

Bonpoc Ne 12.4.

Ha pucynke n300pakeH IPOBOIHUK C TOKOM, KOTOPEIiA IIOMEIIEH B IIOCTOSHHOE MArHUTHOE TIOJIE
C HHOyKIMeH

X X X X X

X X X X X
Ykaxute IIPaBUIIEHYIO KOM6I/IH3HI/IIO HampapJICHHS TOKa B IPOBOJHUKE B BEKTOPA CHIIBI AMnepa.

BapuanTs! orBeToB. Ko/1-B0 IpaBHIILHBIX 0TBETOB - 1
1. Tox B HanpaBiennu L-M; cuna Ammepa — K Ham
2. Tox B Hanpasnernu M-L; cuna Ammepa — BBepx
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3. Tox B HanpaBieHuu L-M; cuna Amiepa — BBEpX
4. Tox B Hanpasnennu M-L; cuia Amnepa — oT Hac

Tema Ne 13. [leficTBHe MATHUTHOIO N0JIs Ha 3apaabl. Cuia Jlopenna
(3amanue ¢ BEIOOPOM OJTHOTO MPABUIBHOIO OTBETA U3 MPEMIOKEHHBIX )

Bomopoc Ne 13.1.
Ha prucynke yka3zaHbI TpaeKTOPUH 3apsHKEHHBIX YaCTUII, UMEIOIUX OUHAKOBYIO CKOPOCTH U BIIe-
TaIOIIMX B OJHOPOAHOE MarHUTHOE II0JIE, IEPHEHANKYIIPHOE IIOCKOCTH depTexa. [Ipu sTom mis

YACTHUIEI 2 ...

B
f\lﬂ@
L3 3o

Bapnantel orBeToB. Kos1-B0 npaBmiasHbIx 0TBETOB - 1

1.q<0

2.q=0

3.9>0

Bonpoc Ne 13.2.

Ha pucyHKke yka3aHbI TPaeKTOPUH 3aPSKEHHBIX JACTHII, IMEIOITHX OIIMHAKOBYIO CKOPOCTh H BJIe-

TAOWUX B ONHOPOJHOE MAarHUTHOE I10JIe, IEPIIEHAMKYIIIPHOE IUIOCKOCTH depTexa. [Ipu 3ToM 1

YacTUIeI 1 ...
2

B
&
- 5 4
Bapnants! oTBeToB. K0.1-B0 NIpaBHIILHEBIX 0TBETOB - 1
1.g<0
2.q=90
3.9q>0

Bomnpoc Ne 13.3. Ha pucyHKe yKa3aHBI TPAEKTOPHE 3aPsDKEHHBIX JACTHUILI, IMEIOITHX OIVHAKOBYIO
CKOPOCTE U BIICTAIOIIMX B OMHOPOJHOE MarHUTHOE TIOJIE, HEPIIEH TUKYIIIPHOE IIIOCKOCTH YepTe-
*a. Eciy 3apsii 9acTUITE! 0TPHIATEIEH, TO €€ TPAEKTOPHS COOTBETCTBYET HOMEDY ...

2 "

B

%
1 ;H 3 4

Bapuants! orBeToB. Ko/I-B0 IpaBHIBLHBIX 0TBETOB - 1
1.1

2.3u4

32
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Bompoc Ne 13.4.
Ha pucyHKe yKa3aHBI TPaeKTOPUH 3apsDKCHHBIX YaCTHI, MMEIOIUX ONUHAKOBYIO CKOPOCTb U BIlE-
TAIOIIUX B OXHOPOJHOE MarHUTHOE 10, IEPIEHANKYIAPHOE INIOCKOCTH depTexa. Ecmu 3apsan

YacCTHUILIBI OTPHIATEICH, TO €€ TPACKTOPHA COOTBETCTBYET HOMEDY ...
2

T B
&
1 {\ET 3 4
BapuanTs! orBeToB. K01-BO MpaBH/ILHBIX 0TBETOB - 1
1.2
2.3u4
3.1

Tema Ne 14. fIBjeHne 3/1eKTPOMATHUTHON WHIYKIHH
(3amanue ¢ BEIOOPOM OHOTO IPABHIHHOTO OTBETA M3 IPEIIOKEHHEIX)

Bomnpoc Ne 14.1.

Ha pucyHke npencTasiiena 3aBECHMOCTh MarHUTHOTO IIOTOKA, IPOHU3EIBAIOIIETO HEKOTOPLII 3a-
MKHYTBIH KOHTYD, OT BpeMeHH. DJIC HHAYKINY B KOHTYpE [I0 MOAYIIIO MAKCHMATbHA HA HHTEp-
BaJE...

W
P PSR A,

on S
DU FEE

A B C\/

=]
=

44

BapuanTe! oTBeT0B. K0/1-B0 NPaBHILHBIX 0TBETOB - 1
1.D

AW N
> Ot

S.
Bompoc Ne 14.2.
Ha pucyske npezcTasinena 3aBUCHMOCTS MArHHTHOTO TIOTOKA, IPOHM3EIBAIOLIET0 HEKOTOPHIH 3a-

MKHYTBIA KOHTYD, OT BpeMeHH. DJIC HHAYKIMHA B KOHTYPE IONOKUTEIBHA U 10 BEINIHHE MaK-
CuMaJlbHa Ha HHTEpBale. ..

v
-
.
w
[N S
a
o
o
o
Kad
(]
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BapuanTtsi oTBeToB. K0/1-B0O IpaBHILHBIX 0TBETOB - 1
1.C

AW N
ovien e

5.D
Bonpoc Ne 14.3.

Ha pucyske npencraBiieHa 3aBUCHMOCTh MArHATHOTO IIOTOKA, IIPOHMU3LIBAIOIIETO HEKOTOPHIH 3a-
MKHYTBIA KOHTYD, OT BpeMeHH. J/]C HHAYKINH B KOHTYpE OTPHUIATeNIbHA U 110 BEIHYUHE MAKCH-

MajibHa Ha UHTCpBAJIC. ..
@, B

4 -+

b RS, -

>
h-d
LD
o
(TN
a
=
&
oyt 8
N
©

BapuanTe! orBeroB. Koi-B0 npaBmibHBIX 0TBETOB - 1
1.A

AW
el

5.
Bompoc Ne 14.4.

Ha prcynke mpencrapiena 3aBECHMOCTS MATHETHOTO OTOKA, IPOHU3BIBAIOIIETO HEKOTODEIH 3a-
MKHYTBIH KOHTYD, OT BpeMeHH. DJIC HHIYKIMK B KOHTYPE HOIOKUTEIHHA U 110 BEIMIHAHE MHIHH-

MajlbHa Ha MHTEPBAJIE. ..
<, B6

4—-

ey i a8

2
5
S ol 5
td
B sdoe - o
@]
o]
=

Bapuaute! oreeroB. Kosi-Bo NPaBHJIbHBIX OTBETOB - 1
1.E

WAoo

2
3
4
5
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Tema Ne 15. YpaBHeHne rapMOHHYIECKUX KOJe0aHmiA
(3amanue ¢ BEIOOPOM OJHOTO MPABUIFHOIO OTBETA U3 NPEIJIOKEHHBIX )

Bompoc Ne 15.1.

MarepransHas TOYKa COBEpIIAeT FApMOHIIECKHE KOJIeOaHUs ¢ aMIUTUTYI0H A=4cM U IEpUOIOM
T=2c. Ecnu cMemenne TOYKA B MOMEHT BPEMEHH, IIPHUHSATHIHN 33 HaYaIbHBIA, PAaBHO CBOEMY MaK-
CHMaJILHOMY 3Ha4EHUIO, TO TOUKa KoJeOIeTcsl B COOTBETCTBUH ¢ ypaBHeHueM (B CH)...
Bapuantel oTBeToB. K0/1-BO NpaBHIBLHBIX 0TBETOB - 1

1. x =0,04smn 7t

2. x =0,04sin 2t

3. x=0,04¢cos 2

4, x=0,04cosat

Bompoc Ne 15.2.

MarepuansHas TOUKa COBEpINACT TapPMOHIYIECKUE KOJeOaHus ¢ aMIIMTY N0 A=4cM U 9acTOTOH
n=2I"n. Eciz cMemenne Touky B MOMEHT BPEMEHH, IPHHATHIA 33 HaUalbHBIH, PABHO HYJIIO, TO
TOYKa KOJIEOIETCSA B COOTBETCTBUY ¢ ypaBHeHueM (B CH). ..

BapuanTel orBeToB. Kos1-B0 npaBmiIbHBIX 0TBETOB - 1
1. x =004 cosdm

2. x=004smn m

3. x=0,04cosm

4, x=0,04sin 4=

Bompoc Ne 15.3.

Matepuanbias Touka cOBepIIaeT FapMOHUYECKHE KOJEOaH S ¢ aMINTATY 0N A=4CM 1 JacTOTOM
n=2I'n. Ecnu cMelnenne Touku B MOMEHT BPEMEHH, IPUHSTHIA 32 HAYaNbHBIH, PABHO CBOEMY
MaKCHMallbHOMY 3HaUCHHUIO, TO TOUKa KOJIEOJIETCA B COOTBETCTBUH ¢ ypaBHenueM (8 CH)...
BapuanTe! oTBeToB. K0/1-B0 NIpaBMIILHEIX 0TBETOB - 1

1. x =0,0d sin 4t

2. x =0,04sin at

3. x=0,0dcosmt

4, x=0,04 cosdm

Bomnpoc Ne 15.4.

MarepranbHas To9Ka COBEPIIACT TapMOHMYECKHE KONEOaHHUS C aMILTATY0R A=4CM ¥ IepHOIOM
T=2c. Ecnu cMemenne TOYKE B MOMEHT BPEMEHH, IPUHSATEIH 33 HAYaIbHEIH, PABHO 2CM, TO TOUKA
KoJIeOIeTCA B COOTBETCTBHH C ypaBueHueM (B CH)...

BapuanTs! oTBeToB. K0/1-B0 NpaBHILHBIX 0TBETOB - 1

1. x =0,04cos £r+£
. 3
2. % :0,04c0{4m+§]

3. x = 0,04sin[4ﬂr + g]

4. x = 0,04Sil{fE + g]
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Bompoc Ne 15.5.

MarepuanpHasi TOUKa COBEPIIAET FApMOHUYECKHE KOJIEOaHUs C aMIUIUTY IO A=4CM U 9aCcTOTOH
n=2I"11. Ecnu cMmelneHre TOYKY B MOMEHT BpEMEHHU, IPUHATHIN 32 HaYallbHBINA, paBHO 2CM, TO TOY-
Ka K0JIeOJIETCsI B COOTBETCTBUU ¢ ypaBHeHHEM (B CI)...

Bapuants! orBeToB. Ko1-BO MpaBHIBLHEIX 0TBETOB - 1

1 x= 0,04cos[m + g]

2. x = 0,04cos[4ﬂ: + g]

3. x= 0,04si-|[4ﬂt * g]

4. x = 0,04si||[fat + g]

Tema Ne 16. Boansr
(3amanue ¢ BEIOOPOM OHOTO IIPABHIIBHOTO OTBETA U3 IIPE/I0KEHHBIX)

Bomnpoc Ne 16.1.

JI71st TIIIOCKOM BOJIHEI CIIPaBEIMBO YTBEPKIECHHE. ..

BapuanTtel orBeroB. Ko/1-B0 npaBuILHBIX 0TBeTOB - 1

1. BoJIHOBEIE IOBEPXHOCTH HMEIOT BHJ KOHIEHTPUIECKHX chep.

2. AMIUTUTY/1a BONHBI HE 3aBUCHT OT PACCTOSHHS A0 MCTOYHHKA KONebanuii (IPH yCIIOBHI, YTO
HOTJIOIIEHHEM CPEIBI MOXKHO NIpEeHEeOpeys ).

3. AMITHTY 2 BOHEI 0OpaTHO IPOIOPIHOHAILHA PACCTOSHHIO 10 HCTOYHHKA KONeOaHnii(B He-
IIOIJIOINAIOMIEH cpene).

Bomnpoc Ne 16.2.

Jist chepryuecKoit BONHEI CLIPABENINBO YTBEPKICHHE. .

BapuanTe! oTBeToB. K0J1-B0 IpaBHILHBIX 0TBETOB - 1

1. AMmaTya BONHEI 0OpaTHO IPOHOPIUOHAIBHA PACCTOSHHIIO O UCTOYHUKA KOJIeOaHMiA

(B HemorIOImMaroIIEeH cpese).

2. AMIuTyzia BOJHEI HE 3aBHCHUT OT PACCTOSHUS 10 UCTOYHHMKA KoJeOanwmit (IIpH YCIOBUH, YTO
MOTJIOIIEHUEM CPENBI MOKHO IIpeHeOpeYs ).

3. BoHOBEIE MOBEPXHOCTH HMEIOT BHJI IAPAILIENBHBIX PYT APYTY IIOCKOCTEH

Bompoc Ne 16.3.

JIyist monepedHoi BOIHEI CIIPaBEUIHBO YTBEPKICHHE. ..

BapuanTel oTBeToB. K0/1-BO NpaBHWIILHBIX 0TBETOB - 1

1. YacTHus! cpensl KONEOMIOTCS B HAIPABICHHSIX, IEPIIEH/IUKY IPHEIX HAPABJIEHHIO PACIIPO-
CTpaHEHHUS BOJIHBL

2. Hactuupl cpeasl KONeOIOTCS B HAPABICHAN PacIpOCTPaHEHHS BOJHEL

3. BosHUKHOBEHHUE BOJIHEI CBSI3aHO C AehopMaIiell CKaTHI-PACTHKCHHUS.

Bompoc Ne 16.4.

B razoBoit cpene pacnpocTpaHsaioTcs. . .

BapuanTs! oTBeToB. K0/1-B0 IpaBUILHEBIX 0TBETOB - 1

1. mpooNIBHEIE U IIOIIEPEYHEIE BOIHEI

2. TOJNBKO IIOIEPEYHEIE BOJIHEI

3. TOJBKO NPOIONEHBIE BOJIHEIL

Tema Ne 17. YpaBHeHHs cBOGOHBIX M BLIHYKIEHHBIX KoJIeGanuit
(3ananue ¢ BEIOOPOM OJHOTO IPABHIBHOTO OTBETA U3 IIPEII0KEHHBIX)
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Bonpoc Ne 17.1.
YpaBHEHUE IBUXKCHUS IIPYKUHHOIO MasTHAKA

sBIsIeTCS TUQPepeHIHATHHBIM YPaBHEHUEM ...

Bapunants! oTrBeToB. K0/1-B0O MpaBHILHBIX 0TBETOB - 1

1. BEIHYXJIEHHBIX KOJICOaHMI

2. cBOOOIHBIX 3aTYXaIOIMUX KOJIeOaHwH

3. cBOOOIHBIX HE3aTyXaIOIIHX KOJIeOaHui

Bomnpoc Ne 17.2. YpaBHeHMe IBIXCHUS IIPYKUHHOTO MasTHHKA

dx b dx k _F

—+— —+t —x = —c¢coswt
dt  m dt m m

ABIIETCA TUQPEepeHIINATHHBIM YPaBHEHHEM . ..
Bapuants! orBeToB. K0/1-BO IpaBHIILHLIX 0TBETOB - 1
1. cBOOOIHBIX 3aTyXaIOIMUX KOJICOAHMIHA

2. BEIHY)KJCHHBIX KOJIeOaHmit

3. cBOOOIHEBIX HE3aTYXaroIMX KoleOanuit

Bompoc Ne 17.3.

CBO60HHBI€ HE3aTyXaromue KoJIeOaHus 3apslia KOHASHCATOopa B KoJre0aTeIpHOM KOHTYPE€ OIIHCHI-
BarOTCA YPaBHCHHCM. ..

BapuanTb! oTBeT0B. K0/1-B0 NpaBHILHEBIX 0TBETOB - 1

2
1. d_+__ d_g+Lg=0
da* L[ dt IC
2
. d +_ dg+_1__g :&cosmr
dt* L[ dt IC L
2
3. d g +Lg 0
dt  IC
Bonpoc Ne 17.4.

CrobonHble 3aTyxaromue KonebaHus 3apsiia KOHACHCATOpa B KONe6aTeIEHOM KOHTYPE OIHCH-
BAIOTCS YPaBHECHHEM. . .

BapuanTts! orBeroB. Koj-B0 npaBuibHBIX 0TBeTOB - 1
i d’q (R dg, 1

——=+_—g=0
dar? L dt LC
2
d__g_+_1_g:[]
di* IC
2
. C_f_zg.'l'R-dg-i- 1 :&_coswr
dt L gt LG L

Bonpoc Ne 17.5.

BrIHy X IeHHBIE KONebaHus 3apsia KOHICHCATOPa B KOIeOaTeTsHOM KOHTYPE OMHCHIBAIOTCS ypas-
HEHUEM. .
BapuanTsi oTBeToB. K0/1-B0 NpaBHILHBIX 0TBETOB - 1
2
) 1
1. 294 —qg=0
dr*  IC
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Tema Ne 18. YpaBHeHHe BOJIHBI
(3amanue ¢ BEIOOPOM OJTHOTO MIPABHIIBFHOTO OTBETA U3 MIPEII0KEHHBIX )

Bomnpoc Ne 18.1.

VpaBHEHHE IIJIOCKOH CHHYCOUTAIBHOM BOJIHBL, pacIpoCTpansromeiics Brois ocu OX, uMeeT BUA
£=00 1sin(1 0%t - 2x ) Jlnuna BONHEI (B M) paBHA...

Bapuants! oTBeToB. K0s1-BO IpaBHIBLHBIX OTBETOR - 1

1.2

2.0,5

3.3,14

Bomnpoc Ne 18.2.

VpaBHEHHME IIOCKOM CHHYCOMTAIBHOM BOJIHEL, pAaCHPOCTpaHsIomecs Baons ocu OX, IMeeT BHL
&= 0,015in(103r = 2x) . Ilepuox (B Mc) paBeH...

BapuanTs! oTBeT0B. K0J1-B0 NpaBHIILHBIX 0TBETOB - 1

1.1

2.6,28

3.

Bomnpoc Ne 18.3.

YpaBHeH#He IIOCKOM CHHYCOMTAIBHOM BOHEL, PacIpOCTpaHsIomecs B1ois ock OX co ckopo-
cteio 500 M/c, mmeeT BUL & = 0,Dlsin(1 0%t - kx) BounroBoe gucno k (B Mm!) pasHo...
Bapuantsl oTBeToB. Ko1-Bo mpaBuibHBIX 0TBETOB - 1

1.2

2.5

3.0,5

Bomnpoc Ne 18.4.

YpaBHEHHE IUTOCKOH CHHYCOMAAIBHOM BOJHEL, PacipocTpaHsrommeiics 8o ocu OX co ckopo-
cThio 500 M/c, mmeet Bun & = 0,01sin{ewt — 2x ). [{uximdeckas yactota w B (c!) pasHa...
Bapuants! orBeToB. Ko1-Bo mpaBHIILHEIX 0TBETOB - 1

1. 1000

2.139

3. 0,001

Bomnpoc Ne 18.5.
VpaBHEeHHE IIOCKOH CHHYCOMIATEHON BOJIHEL, PACIPOCTpaHsIomeiics Baoas ocu OX, IMeeT BHI

¢ =0,01sinl 03[ £= %J . JInuHa BONHEL (B M) paBHa ...

Bapnants! orBeToB. K0/1-B0 IpaBuiLHLIX 0TBETOB - 1
1. 1000

2.2

3.3,14
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Tema Ne 19. BotnoBas npupojaa csera
(3amanue ¢ BEIOOPOM OHOTO IPABHIBHOTO OTBETA M3 IPEIOKEHHBIX )

Bomnpoc Ne 19.1.

PanyxHble I9THa Ha IOBEPXHOCTH BOJBIL, IOKPBITOM TOHKOM MIEHKOM OeH3MHA, O0BICHIIOTCS. ..
BapuanTe! oTBeT0B. K0/1-BO MpaBHILHBIX 0TBETOB - 1

1. mudpakuwmeii crera

2. nonsApU3anueit ceera

3. nucnepcueit ceera

4. uaTepdepeHImel cBeTa

Bompoc Ne 19.2.

IToCTOSHHO MEHSIOMAsACS Pay’XKHast OKPACKA MBUIBHEIX ITy3hIpel 06BACHIETCS. . .
Bapnanrs! orBeToB. K0/1-B0 IpaBHILHBIX 0TBETOB - 1

1. monspuzanue ceera

2. uaTepdepennueii ceeTa

3. mudpaxmueii ceeTa

4. mucnepcueit cBeT

Bomnpoc Ne 19.3.

Panyra Ha HEOe 00OBsACHIETCH. ..

BapunanTs! oTBeToB. K0/1-BO IpaBHIBHBIX 0TBETOB - 1
1. nucniepcueit ceera

2. uaTepdepeHnrei ceeTa

3. mudpaknueit ceera

4. monsgpu3anueii ceeTa

Bonpoc Ne 19.4.

IIpu poxoXxeHry mapamIesHOro Myyka GeNoro cBeTa yepes IAGPAKIIHOHHYIO PEIIETKY
HaOJIIONAETCA €T0 Pas3JIOKEHUE B CIEKTD. DTO SBICHUE OOBICHIETCH. .

Bapuants! orBeToB. Ko/i-B0 npaBH/ILHBIX 0TBeTOB - 1

1. nudpaknwmeii ceta

2. oysipu3anueii cBeTa

3. uaTEepdEepenHnueii ceera

4. mucnepcueit ceeTa

Tema Ne 20. MaTepdepennus cBera
(3ananme ¢ BEIGOPOM OAHOTO IPABHIBHOTO OTBETA U3 IIPEIUIOKEHHBIX )

Bomnpoc Ne 20.1.

Ml T. A onTEYeckas pasHOCTH X012 Jydel OT ABYX KOTEPEHTHBIX HCTOYHHKOB S] 1 S, paBHa 1.2
mxm. Eciu nnviHa BOMHEL B BakyyMme 480 1um T0 B T.A Gyner HabmonaThes. .

A

BapuanTe! oreeroB. Koji-Bo NPaBUILHBIX 0TBETOB - 1
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1. MUHEMYM HHTEpEPEHIINY, TaK KaK pa3HOCTh X0/1a paBHa YETHOMY YHCITy IIOIyBOJIH
2. MakCEMyM HHTep(EpEHINH, TaK KaK pa3HOCTh X0/l paBHA HEYETHOMY YHCILY IIOJIyBOJIH

3. MUHEMYM HHTepGEpEeHIINH, TaK KaK pa3HOCTh X0/1a paBHA HEYETHOMY YHCILy IIOJIyBOJIH

4. MakcUMyM HHTep(epeHIHH, TaK KaK pa3HOCTh X01a paBHA YETHOMY YHCIY IIOJIYBOJIH

Bonpoc Ne 20.2.

Ecnnm S 1 S2 — HCTOYHHKM KOTEPEHTHBIX BOJIH, TO Pa3sHOCTh (a3 xonebanwmii, BO30YXIaeMBIX 3TH-
MH BOJIHaMH B T. O (I€HTpaIbHBIA MaKCHMYM), PaBHA. ..

Q

BapuanTe! orBeroB. Ko1-B0 IpaBHILHBIX 0TBETOB - 1

T
1. 7
2.p
3.2p
4.0

Bompoc Ne 20.3.
Ecmu S1 1 S2 — MCTOYHMKYA KOrepeHTHBIX BONH, a Ly u [, — pacCTosHUS T.A IO HCTOYHHKOB, TO B
T. 4 HabmopaeTcs makcumym HHTEp(HEPEHIMH B BO3LyXE IPH YCIOBHH. ..

1 A
S

5,

BapunanTs! oTBeT0B. K0.1-B0 NpaBH/IBLHEBIX 0TBETOB - 1

1. LQ~L1=M§- m=012,..

2. Ly- L =(2m —1)? m=1,273...

A
4. L,-L, = (2m—1)z m=1273. ..
Bonpoc Ne 20.4.

Eciu S1 1 S, — HCTOYHMKY KOTepeHTHBIX BOMH, a L1 1 Ly — paccrosHus T.A 110 HCTOYHHUKOB, TO B
T. 4 HabronaeTcs MunuMym MHTEPOEPEHIHH B BO3IYXE IPH YCIOBHH. ..

L1 A
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BapuanTs! oTBeToB. K0/1-BO MpaBHIBHBIX 0TBETOB - 1

1L LQ—LI=(2m—1)—§; m=1,2.3 ...
A
2. L2—1.1=2m? m=20,12...

3. ly-Ly=m m=012,...

B N =

4, L,-L =m m=0,12, .

Tema Ne 21. @otordpdext
(3amanme ¢ BEIOOPOM OHOTO IPABHIIFHOTO OTBETA U3 IPEAIOKEHHBIX )

Bompoc Ne 21.1.
Ha prcynke npezncTaBiIeHs! IB€ BOJbTaMIIEPHEIE XapAaKTEPUCTHKH BAKYyMHOI0 (POTO3IIEMEHTA.

Ecmm E — OCBCIIICHHOCTH (bOTOKaTO,Ha, a1 —4acToTa IIafaroniero Ha HEro CBETa, TO CIIPaBEAIUMBO

CIIEAYIOMICC YTBEPXKIACHHUC. . .
14 1

iE

ol
=l

BapunanTts! oTBeToB. Ko1-B0 IpaBHILHBIX 0TBETOB - 1

1. vi >v4,E; =E,

2, vi <vp, B =E;

3. vy =13, E; <E;

4. vi =v3,E; >E,

Bomnpoc Ne 21.2.

Ha pucynke npencTapieHs! 1B€ BOIBTAMIIEPHbIE XaPaKTEPUCTHKE BAKYYMHOTO (hOTOSIEMEHTA.

Ecnu E — ocsermennocts GoTokaToza, a 1 — mirrHa BOIHEI [IaaIOIIET0 Ha HETO CBETA, TO CHPaBe-

JINBO CIIEQYIOLICE YTBECPXKIACHHUE. ..
I4&

1
2 o,

U
BapunanTs! oTBeT0B. K0J1-B0 NPABHILHBIX 0TBETOB - 1
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1. 4 >4,E; =E,

2. 4 =4,E <E,

3. 4 =4,E >E;

4. /11 < 22 > El = EZ

Bompoc Ne 21.3.

Ha pucynxke npencraBieHs! IBe BOJIbTAMIIEPHBIE XapaKTEPHCTHKA BAKYYMHOTO (OTO3IIEMEHTA.
Ecmu E — ocBemenHOCTS GoTOKATOA, a | — MTHHA BOJIHEI TAIAIONIET0 Ha HETO CBETA, TO CIIPABE]I-

JIABO CJIEAYIOLICE YTBEPXKIACHHUC. . .
I4 1

tw

A

A —

Bapuante! oTBeToB. K0/1-B0 IPaBMIBHBIX 0TBETOB - 1
1. 4<4,E =E,
2. 4 =4,E >E,
3. 4 >74,E =E,
4. 4 =43, E| <E,
Bompoc Ne 21.4.
Ha prcyHKe Ipe/icTaBIeHE! 1B BONBTAMIICPHbIE XapAKTEPUCTHKH BAKyYMHOTO (OTORIEMEHTA.
Eciu E — ocBemenHocTs GpoToxaTona, a 1 — JirHa BOMHEI IaAI0Mero Ha HEro CBETa, TO CIPaBe-
JIHBO CIIEMYIOIIEE YTBEPKICHHE. ..
I A
1
/ 2

-

U
Bapnante! orBeroB. KoJ-B0 npaBnibHBIX 0TBETOB - 1
1. 2‘1 > /’JQ,EI >E2
2. 4 <4,E <E,
3. 4 < /'J,Q,El >E,
4. 41> 4, E{ <E,

Tema Ne 22. TensioBoe uzryaenune
(3amanue ¢ BEIOOPOM OJJHOIrO IPABHILHOTO OTBETA W3 IPEIIOKEHHBIX )

Bomnpoc Ne 22.1.

Ha prcynke mpencrapieHs! rpaduKi 3aBACAMOCTH CIEKTPATBHOM [IOTHOCTH 3HEPreTUYeCcKOi
CBETHMOCTH abCOJFOTHO YEPHOTO TeNa OT JaCTOTHI IIPH Pa3IUIHEIX TeMIeparypax. Hanmmenbimeir
TEMIIEpPaType COOTBETCTBYET rpaduk. ..

BapuanTe! orBeroB. Koi-Bo npaBnibHBIX 0TBETOB - 1

1.3

2.2

3.1
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Bomnpoc Ne 22.2.

Ha pucynke npencrasieHsl rpaQ UKy 3aBECEMOCTH CHEKTPATIBHOMN INIOTHOCTH SHEPIETHYECKOR
CBETHMOCTH a0COFOTHO YEPHOTO TeNa OT JIMHEI BOJIHEI IPH PA3INUHBIX TEMIIEPATypax.
Haubonsmei TeMneparype cooTBeTCTBYET Ipaduk. . .

1‘7L i

7

BapuanTs! oTBeToB. K0/1-BO IPaBUILHEIX 0TBETOB - 1

1.2

2.1

3.3

Bompoc Ne 22.3.

Ha pucyHke npencrapnens! rpad Ky 3aBECHMOCTY CLIEKTPATBHOM ITOTHOCTH SHEPreTHIECKOM
CBETHMOCTH a0COJIFOTHO 9EPHOTO TeJIa OT JUIMHBI BOJIHEI [IPY PA3/IAYHbIX TEMIIEPATypax.
Harmensme TeMnepaType cOOTBETCTBYET rpaduk. ..

I?LJH.

>
"
/.

BapuanTe! oTBeT0B. K0JI-B0 NpaBUILHBIX 0TBETOB - 1
1.1

2.3

3.2

Bompoc Ne 22.4.

Ha prcyHKe noxasans! KpuBbIE 3aBECHMOCTH CIEKTPAIBHOMN ITOTHOCTH SHEPreTHIeCKOi CBETH-
MOCTH a0COJIFOTHO YEPHOTO TeJa OT JUIHHBI BOJIHbI [IPH Pa3HEIX TeMIeparypax. Eciu mmsa Bon-
HBI, COOTBETCTBYIOMAs MaKCHMyMY U3IIy4EHHs, YBENHIHIACE B 4 pasa, TO TeMIieparypa abco-
JFOTHO YEPHOT'O TeNa ...

BapuanTte1 orBeroB. KoJi-Bo npaBHIbLHBIX 0TBETOB - 1

1. ymenbImunacse B 4 pasa

2. yMeHbIINIIAch B 2 pasza
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3. yBenu4uiachk B 2 paza
4. yBenuumiace B 4 paza

®

e
300 3(";(’ 7. .HM
Bompoc Ne 22.5.
Ha pucynke noka3aHbl KpUBBIE 3aBUCHMOCTH CHEKTPATLHOM IIOTHOCTH SHEPIETHIECKOM CBETH-
MOCTH abCOIIIOTHO YEPHOTO Tella OT AJMHEI BOJHBI IIPU Pa3HBIX TeMieparypax. Eciu amvsa Bo-
HBI, COOTBETCTBYIOINAS MaKCUMyMy M3JIy4eHHUs, YMEHBIIMIIACH B 4 pa3a, To TeMiieparypa abco-
JIOTHO YEPHOTro Tena ...

I:4

©

I__a-/_!\.

~0e 2000 % mn

BapuanTel oTBeT0B. K0/1-BO NpaBH/ILHBIX 0TBETOB - 1

1. ymenpmmnace B 2 pasa

2. yBenuuuiach B 4 paza

3. yBenuuuiach B 2 pasza

4. yMeHbIIIUIIACH B 4 pasa

3ananme Ne 22.26.

Wmerorcs 4 pemIeTKy ¢ pa3idHBIME IOCTOSHHBIME d, OCBEIaeMble OIHAM U TEM XKe MOHOXPO-
MaTHYCCKUM HM3JTYYEHHEM Da3IHIHON HHTEHCHBHOCTH. KaKol PHCYHOK HILTFOCTPHPYET MOJIOXKe-
HHE ITTaBHBIX MAKCHUMYMOB, CO31aBacMbIX AUGPAKITUOHHOMN PEIIETKON ¢ HauMeHbIeik

IIOCTOSIHHOM perneTku? (J — MBTEHCHBHOCTD CBETA, (0 - YTOJI Tu()PAKIIIHN).

47
d

VAN

03 04 B® .03 03 -02 -01 0| 01 02 03 04 sm@

1) 2)

» 1 i - 1 2
3 T T 3 Lot T 2 & o N n ~ . FC
WA 83 02 A0 0| Gl B2 03 o4 sna G4 U3 G2 00 6| 40 02 63 02 Sing

3) 4)
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3amanme Ne 22.27
VYcranoBka aig noxyderus konell HploTOHa ocBemaeTcs MOHOXPOMATHYECKHAM CBETOM, I1a[aro-
UM 10 HOPMAaJIA K ITOBEPXHOCTH IUTaCTUHKU. HalroneHre ueT B OTpaXkKeHHOM cBeTe. PaccTos-
HHE MEXIy BTOPBIM U BaflaTbIM TEMHBIMH Koyblamu /, = 4,8 mm. Halitu paccrosuue [, Mexny
TPETHUM U IMECTHAAThIM TEMHBIMU KoJibllamu HeroToHA.

1) 2 mm 2) 5,3 mm 3) 6,3 Mmm 4) 3,6 Mmm
3amanue Ne 22.28
JudpaxknronHas pemeTka pacloIoKeHa MapajUIeNbHO dKpaHy Ha paccTosaud 0,7 M OT Hero.
IIpn HOpMaNBPHOM IaEHWH HA PEMIETKY CBETOBOTO ITy4yKa C JUTMHON BONMHBI 0,43 MKM IEpBBIi
Tu(PaKIHOHHBIA MaKCHMyM Ha SKpaHe HaxXOAUTCS Ha PACCTOSHHUM 3 CM OT LEHTPAILHOM CBETIOMN
nonockl. Onpenennure KOIMYEeCTBO ITPUXOB Ha 1 MM aiid 3To¥ nudpakiponnoi pemerkn. (Cuu-
TaTh Sino~ tg o ~o. OTBET OKPYTIIUTE IO IENBIX)

1) 100 2) 150 3) 80 4) 130
3amanue Ne 22.29
Onpenenure cOOCTBEHHOE 3HAYECHNE [IONHOM SHEPTHY TaPMOHHYECKOTO OCIMILIIATOPA, BOIHOBAS

- Jm-k

GbyHKIIHS KOTOPOTO 3a/iaHa YpaBHEHHEM w(x) =A4-x-e"" ,rme a= ~
1) E= lha)o 2) E= Eha)o 3) E= éha)o 4) E= Zha)o

2 2 2 2
3aganme Ne 22.30
BonHoBast pyHKIKS 9aCTHITE! B IOTEHIMANBHOM sIMe ¢ GECKOHETHO BHICOKMMY CTEHKAMH IIHPH-

. . [ nmx .
HOM UMEET BUA Y = sm(Tj . Benvynna uMIynbca 3TOH 9aCTHIB B OCHOBHOM COCTOSHHH PaB-

Ha:
1) @;
2L
2 22,
3L
3) ﬂ—h;
2L
7Th
4 —,
) L
3agmanue Ne 22.31

BeposaTHOCTE 00HAPYXHUTH NEKTPOH Ha yYacTKe (@, b) OMHOMEPHOTO IOTEHIHAILHOTO SIIHAKA C

b
OECKOHEYHO BBICOKAMH CTEHKAMHU BBEIYHUCIIACTCA II0 (I)OpMy.TIG W= J.a)dx , TA€ ® — IINIOTHOCTH BE-

a

POATHOCTH, Onpezernstemas Y-oyukuned. Ecinu y-GyHKIus HMeeT BUN YKa3aHHBIM HA PUCYHKE, TO
L L
BEPOATHOCTE OOHAPY>KUTH JIIEKTPOH Ha YIaCTKE 3 <x< 3 paBHa:
1 1

2 S
) —=; 2) -5 3)—; 4) —
)3 )3 )6 )2
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JIMCT BHEeCeHH s 1OMOJIHEHUI U U3MEeHEeHU
B pado4yio nporpamMmy y4eOHOM JUCHMIIIIMHBI

«Pusznkay
(HaMeHOBaHUE TUCIUIINHBI)

Ha 2022 - 2023 y4eOHbIii O
PaGouass mporpamma mnepecMoTpeHa Ha 3acenaHuu kadeapbl «CHCTeM aBTOMATH3UPOBAHHOTO

MPOEKTUPOBAHUS U MOJICIIUPOBAHUSY,
mporokoi Ne 9 ot 18.04.22r.

3aB. kadenpoit

..
K.T.H., JOLCHT s}
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[/ O.N. EBpowmenko /
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B pabouyto nporpammy BHOCATCS CIEIYIOLINE U3MEHEHHUS:
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1. 7-Zip

Office 365

Adobe Acrobat Reader DC.
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Apache Open Office.

Google Chrome

VLC media player

Azure Dev Tools for Teaching

. Kaspersky Endpoint Security.

10. Yandex browser
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JINCT BHeceHus )IOHO.TIHeHHﬁ U M3MeHeHMil
B pa0o4y1o nporpamMmy y4yeOHOM THCHHUILINHBI
«Duszukay
(HauMeHOBaHME TUCIIUIIIMHBI)

Ha 2023 - 2024 y4yedHblii ro1

Pabouast mporpamma mepecMoTpeHa Ha 3acemaHuu kKadeapsl «CHUCTEM aBTOMATH3HPOBAHHOTO
MIPOEKTUPOBAHUS U MOJICITUPOBAHUS

mpotokost Ne 10 ot 04.05.2023 1.

3aB. kadeapoi 55 P
K.IT.H., JIOIICHT L / B.B.CoGoseBa /
y4€Hasl CTENeHb, YUEHOE 3BaHUE (Tonmmoy N.0. damunus

B pabouyro mporpamMmy BHOCSTCS CI€IyIOIINE U3MEHEHHUS:

1. B n.8.1. IlepeueHr OCHOBHOM W NMOTOJHUTEIHLHOW Y4eOHOW JHTEpPaTyphbl, HEOOXOIUMOI
JUISL OCBOCHHMSI TUCIIUIIIMHBI BHECEHBI CIIEAYIOIINE NU3MEHEHUS:
0) Oononnumenvhas yueonas iumepamypa:
11. Mexanuka 1 MoJeKyisipHas pU3MKa : 1JaOOpaTOPHBIA MPAKTUKYM MO Kypcy GU3UKH /
coctaputenu A. A. Kinoukos, H. . FOmarynoB. — HuxneBapToBCcK : HukHeBapTOBCKUI
rocyfaapcTBeHHbI yauBepeuret, 2022, — 113 ¢. — ISBN 978-5-00047-627-7. — Texkcr :
anekTpoHHslid // LudpoBoit obpazoBarenbubiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/129081.html
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