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1 IEPEYEHb KOMIIETEHIIUM C YKASAHUEM ITAIIOB UX ®OPMHUPOBAHUSI
B NTIPOLNECCE OCBOEHHUSA OBPA3OBATEJIBHOU ITPOI'PAMMBI

B pesynbrate ocBoenuss OIIOIl OakanaBpuata mno HampasieHuto oOydenus 20.03.01

TexHocdepHass 0e30MaCHOCTb,

HarpaBiieHHOCTh (mpodwmib) «llokapHas W MpoOMBIIUICHHAS

0€30I1aCHOCTE B I-Ipe3BI)I‘-IEII;’IHBIX CHTy&HHSIX)),y‘{aHlI/IfICSI AOJDKCH OBJIAACTh CICAYIOUNIMMU

KOMIICTCHIOUSAMH.

Tabnuna 1.1 — TpeGoBaHus Kk pe3yabTaTaM OCBOCHUS JUCIUTIIMHBI

Ko n naumenoBanue

Ko n HaumenoBanue

IlepedeHs UIAHUPYEMBIX PE3YIIBTATOB

KOMIIETEHIIUH WHJUKATOpa JOCTUKEHUS 00y4eHHUs MO TUCIUIINHE
KOMITETCHITHT
OIIK-1. Ciocoben yuuteiBath | OITK-1.2. CnocobeH | 3HaTh: DHU3MUECKHE BEIUYHUHBI WU
COBPEMECHHBIC TCHACHIINN HCIOJIB30BaTh H3MEPUTCIIBHYIO CHOCO6BI ux I/ISMepeHI/IH HpI/I IIOMOIIHA
Ppa3BUTHA TCXHUKH U U BBIYUCIHUTCIIBHYIO TEXHUKY
TEXHOJIOTHH B O6J'IaCTI/I Ipu pCIICHUN TUIIOBLIX 3aJla4 B HBMepHTeHBHBIX HpH6OpOB'
TexHocdepHoii GesomacHoctu, | obnacTn  mpodeccronansioii | OCHOBHBIE  METOJIBI TIpOBCACHIA
U3MEPUTENILHOMN U JESATCIIbHOCTH. OKCIICPUMCHTAJIBHBIX HCCIICAOBAHWHN B
BBIYHUCIUTEILHON TEXHUKH, obyactu (HU3UKH.
UH(OPMAIHOHHBIX YMmern: [IpoBoauTh
TEXHOJIOTUU IIPpH PCIICHUN
THIOBBIX 38484 B OGIACTH 3KCIEPUMEHTAIIbHbBIE U3MEPEHHUS.
MPO(ecCHOHATBHOI AHanM3UpOBaTh BAPUAHTHI PEIICHUS
JEATENBHOCTH, CBA3AHHOM € NPaKTUYECKUX,  HCCIEI0BATEIbCKUX
3QIUTOH OKPYIKAIOMIEH Cpeibl 3aj1a4 OMUPASCh HA 3HAHUS (PU3UKH
u odecneueHnem Baagerb: HaBbIKaMH PaOOTHI
6e30macHOCTH YeIoBeKa
pa3HBIMU METOAAMH PELIECHUS
(u3nuecKux 3a7a4d Mo TeMawm,
KOTOpBIE TIPETyCMOTPEHBI B paboueit
rporpamMmme.
OIIK-1.4 CrnocoOeH | 3namp: OCHOBHBbIE (PyHIaMEHTAJIbHBIE
peuaTh TUMOBbBIE 33a/1a4U 3aKOHBI (U3MKU AN oOecredeHus
npodecCuoHaNTbHON 0€30MacHOCTH YeTIOBEKA.
NeSATEIbHOCTH CBSI3aHHOU ¢ | Ymemup: MPUMEHSATH OCHOBHBIE
3aIUTON OKpYXarolen | 3aKoOHbl B obOyacth  (U3UKH  J7Ist
cpeabl M obecnedueHueM | obecrieueHus: 0€30MaCHOCTH YeIOBeKa.

0€e30IacHOCTH YeI0oBeKa Ha
OCHOBE 3HAHHH OCHOBHBIX
3aKOHOB MAaTEMAaTHYCCKHUX,
€CTECTBEHHOHAYYHBIX U
obme mpodeccnoHaTbHBIX
JACIIMILINH.

Baaoemw: HaBbIKAMU UCIIOJIL30BAHUS
OCHOBHBIX 3aKOHOB (DPM3UKH IS
o0ecrieueHns 0€30aCHOCTH YEJIOBEKA.




2. OIMCAHME IOKA3ATEJIEM U KPUTEPUEB OIIEHWUBAHUSI KOMIETEHITAM

HA

OIEHUBAHMUA

PA3JIMYHBIX DJTAINIAX HUX ®OPMHUPOBAHUSA, OIIMCAHHUE HIKAJI

Tabmuma 2.1 — Iloka3arenum W KpUTEPUU OMNPEIETICHHUS YPOBHSA C(HOPMHUPOBAHHOCTH
KOMIIETCHIINIA (MHTETpUPOBAaHHAS OIEHKA YPOBHS CPOPMUPOBAHHOCTH KOMITETSHITHIA )

Konu Ouenka ypoBHs c(OPMUPOBAHHOCTH
HanMeHoBaHue | [lmanupyemsie
HHAWKaTopa pe3yJIbTaThl HCYIOBJICTBO | YJAOBJICTBOPUTE XOpOIIIO —
JTOCTHUIKCHUA 06yquI/1$1 PHUTEIIBHO JIBHO
KOMIICTCHIINHU
VYpoBeHb 3HaHUN | MUHUMAaIbHO YpoBeHb YpoBeHb
(busryecKux JIOITYCTUMBIH 3HAHUH 3HAHUU
BEITHMYUH U | ypoBeHb 3HaHWIl | QUIMUECKHUX bu3nyecKux
3HATE: CIIOCOOBI ux | pU3nIecKux BEJIMYMH U | BEIMYUH u
U3MEpEHUs] TpHU | BEIUYUH U | COCOOBI WX | CIIOCOOBI  HX
Dusnueckue TIOMOLIH Croco0oB UX | U3MEpeHHs nU3MepeHust
BCJIMYMHBI U | y3MepuTenbHBIX | H3MEpeHUs U | IpH TIOMOIIH | IIPH TTOMOIIN
OIK-1.2. CHOCOOBI uX | mpubopos HAXOXKJICHHUS, A3MEPHUTENBH | U3MEPUTEIHH
CriocoGen M3MEPEHHs TIpy | IMEIH  MECTO | JIONYNIEHO MHOTO | BIX mpuOOPOB | BIX TIPUOOPOB,
HCIIONB30BATE TOMOIIH 1g)6y6ble 0H.II/£6I(I/I. Herp%/6mx JOITYTIICHO %63 OInOOK.
VSMEPHTCIBIYIO 1| M3MEPUTENBHBL | yanOH;JI;I;I;:m l(zlmII: (];I;I.HOJIHGHI/II/I EZEKOEE;O BLI;):OHHGHHH
BEIYUCITUTEIHHYIO 6 P 24
TEXHHKY mpu X OPHUOOPOB. | ocHOBHBIMHU J1a00PaTOPHBIX OLIHOOK. 71a00paTOPHEI
P ——— OcCHOBHEBIC METOIaMH pabor, ) TIpu X pa6f)T,
TMIOBbIX 3az1a4 B | METOJBI MPOBEACHUS obOydaromuiics, BBITIOJTHEHNH | 00y4Jarommuiic
oGIaCTH NpOBeE/IEHNUS 9KCIIEPUMEHTAIb | BJIaJEeT OIBITOM na6opaT0p6HLI s, BJajeeT
PO ECCHOHATBHO S CITCPUMCHTAT HBIX 5 OKCIEPUMEHTANBH | X paboT, | HaBbIKaMH
i HeSITebHOCTH. UCCIIEZIOBAaHUI B | BIX HCCIEJOBAaHHMH | OOy4arOUIMHC | 9KCIEepUMEHTa
bHBIX obmactTu MHOTOYHCJIEHHBIM | o, BJAJIEET | JIBHBIX
HCCIIeI0BaHUM ¢bu3nKn. u HETPYOBIMH | HaBBHIKAMH HUCCIIeIOBaHU
B 06acTu omuoOKaMu. SKCIICPUMEHT | ¥ u
(U3HKH. AIBHBIX 0e30mO0IHO
HCCIICZIOBAHN | TIPOBOJIHTH
71 C | MaTemMaTu4ec
HE3HAYHUTENIbH | KHe PacuEThl.
BIMH
omunOKaMu.
Ymers:
HpOBO[[I/ITB IIpogemonctpup | Ilponemonctpupo | Ilponemonctp | IIpomemoncTp
OBaHbl yYMCHUS | BaHBI YMCHHS | UPOBAHEI HPOBAHBI
OKCIEPUMCHTAT | ppopoauts MPOBOJIUTE yMEHUS yMEHUS
bHEIE 9KCIIEPUMEHTAb | HKCIIEPUMEHTAIbH | TIPOBOJHUTH IIPOBOANTH
U3MEPEHUsI. HBIE W3MEpEHHus, | ble ~ W3MEPEHUs, | SKCIIEPUMEHT | SKCIepHMEHTa
AHaJIi3HpoBar | AHAIMSHPOBATE aHAJTM3UPOBATh AJbHBIC JIBHBIC
MIPAaKTHYECKHE W | NPaKTHYECKUEe W | U3MEpEHHs, n3MepeHus,
b BAapHAHTBI
HCCIIeI0BATEIbC | UCCIIEOBATENbCKU | aHAIM3UPOBAT | aHAIM3UPOBAT
PpCIICHHA KMe 3a1a4d C | e  3amauMm | b b
NPaKTUYCCKUX, | rpyOBIMHU HETpyOBIMHU NPAKTUYCCKHA | MPAKTHYCCKUC
HCCJIEOBATEND | OMMOKaMHU. omIMOKaMHu. e U |u
CKHX 3am1a4 HCCIIeIOBATEN | MCCIEN0BaTEN
bCKHE 3aJaddl | bCKHE 3a/a4d
OnMpasich  Ha

3HaHUS QUBUKU

C HerpyobIMH
oImuoOKamHu,

C
OTACIIBHBIMHA




HO HECYIIECTBEH
HEKOTOpbIE C | HBIMH
HeJ0YeTaMHt HEJJ0UCTaMH.
He BuaneeT | Bmameer pazaeiMu | CBoOOIHO CB00OIHO
Pa3HBIMH METOJaMH BJIajieeT BIIaJiceT
Baajgers: METOJaMH perIeHuUs Pa3HBIMH pa3HBIMH
peIICHUS (bu3nMYeCKHX 3a1a4 | METOJaMHU METOJaMH
HaBbIKaMU
¢bu3nIecKux 1o TeMaM, | pPeIICHUS penreHns
paboThl 3a7a4 1Mo TemMam, | KOTOpbIe (busHyecKux bu3nyecKux
pa3HbIMU KOTOpBIE MIPEeAYCMOTPEHBI B | 33j1a4 no | 3amay 1o
METOAAMU MIPEeAYCMOTpPEHBI | paboueii TeMawm, TEeMaM,
peLIeHHs B paboueii | mporpamme. KOTOpBIE KOTOpBIE
porpamMmme. CrangapTHble MIPEAYCMOTpe | MpEeAycMOTpe
buznueckux y y
CrangapTHble 3aJja4yl pelieHbl ¢ | Hbl B paboueil | Hbl B paboueii
3aja4 1o 3aJa49d PElIeHbl | HEKOTOPHIMH nporpamMMe. | IPOTpaMMe.
TEMaM, c rpyObIMH | HEJOYETaMHu. 3amaun 3agaun
KOTOPBIC OIIMOKaMHU. peIeHBI c | pemreHsl  Oe3
[IPELYCMOTPEH HEKOTOPHIMU | OIIHUOOK B
o HEJOYeTaMH B | ITOJIHOM
bl B paboueit
TTOJTHOM o0BeMme.
HporpaMme. obObeme.
3namp: OCHOBHBIC | YPOBEHb 3HaHMH | MUHHUMAaNBHO YpoBeHb YposeHb
(yHaaMeHTaIBHBI | OCHOBHBIX JIOITYyCTUMBIH 3HAHUH 3HAHUU
OIIK-1.4 € 3aKOHbl (PM3MKM | 3aKOHOB (DM3MKHM | YPOBEHb 3HAHHMH | OCHOBHBIX OCHOBHBIX
Crocobern Ul o0ecreveHus | s OCHOBHBIX 3aKOHOB 3aKOHOB
pearh Oe3omacHOCTH obecriedeHUs 3aKOHOB  (m3uKH | GU3MKKA OIS | QUSHKH IS
YeJoBeKa 0e30MacHOCTH st obecrieueHus | oOecredeHusl | obecreyeHus
THIIOBBIC YenoBeKka HIKe | 0e30MacHOCTH Oe3omacHOCTH | 6E30MacHOCTH
3a1a49u MHHHAMAaJIBHBIX YeIIoBeKa, YyelloBeka B | YeloBeKa B
HpO(i)eCCI/IOHaﬂ TpeOOBaHUIA, JOITYIIIEHO MHOTO | o0BeMe, o0BeMme,
bHOM UMeENU MECTO | HErpyObIX OIMOOK | COOTBETCTBY COOTBETCTBYIO
K
NESTENbHOCTH rpyObIe OMHOKH I01IIEM emM
. nporpamme nporpamme
CBs3aHHON ¢ HOATOTOBKH, | HOATOTOBKH,
3alIATON JIOTTYIICHO 6e3 o1mboK
OKpYKaroleu HECKOJILKO
cpebl n HEeTpyOBIX
omudoK
o0ecrieyeHneM
0e30macHOCTH
YCJIOBCKaA Ha
OCHOBE 3HaHUU
OCHOBHBIX
3aKOHOB
MAaTEMATUYCCK
X,
CCTCCTBCHHOHA
YUHBIX U 0011e
npodeccruoHan
BHBIX
JUCIUIIINH.
Ymems: Ilpu pemenun | IIpomemonctpupo | Ilpomemonctp | IIpomemoncTp
NPUMEHSTE CTaHIAPTHBIX BaHbl ~ OCHOBHBIC | MPOBaHBl BCE | HPOBAHBI BCE
3amayq HE | yMCHHSA OCHOBHBIC OCHOBHBIE
OCHOBHBIC
NPOJEMOHCTPHP | NMPUMEHSTh YMEHUS YMEHHUS
3aKOHBI B | oBausbl OCHOBHBIE 3aKOHBI | TIPUMEHSATh IPUMEHSTh




ooOJacT OCHOBHEIC ¢busuku JUIS | OCHOBHEIC OCHOBHBIC
dusHKH JIs | YMeHHA obecriedeHUs 3aKOHBI 3aKOHBI
TIPUMEHSTH Oe3omacHOCTH ¢usnkn s | QESHKH I
obecrieueHus
OCHOBHEIC YeNoBeKa, obecreyeHns1 | obecreueHUs
0C30IIACHOCTH | saxompr duskki | peleHsl THTOBBIE | GE30MACHOCTH | Ge30macHoCTH
YCJIOBCKA. IS 3aJauyn C | YEJIOBEKA, YeJ0BeKa,
obecriedeHUs HEeTpyOBIMHU pemeHsl  BCe | pemIeHBI  BCe
0e30macHOCTU omuoOKaMu, OCHOBHEIC OCHOBHBIC
YeIOBEKa, BBITIOJIHEHBI ~ BCE | 3a7auu ¢ | 3amaun c
UMeNu MECTO | 3a/laHUsl, HO HE B | HErpyOBIMU OT/ICJIbHBIMU
rpyObie OMHMOKKH | TIOJHOM 00BEME omuoOKaMu, HECYIICCTBCH
BBITIOJTHCHBI HBIMHU
BCC 3aJIaHUsI B | HEIOYCTAMH,
TTOJTHOM BEITIOJTHEHBI
o0beMe, HO | Bce 3aJaHusI B
HEKOTOpPHIC C | TIOJHOM
HeI0YeTaMHu o0Beme
IIpu pewenun | Umeercs IIponemonctp | IlponemMoHcTp
CTaHIAPTHBIX MUHUMAJIbHBIHA HApPOBaHBI HPOBaHBI
Bnaoemu: 3amad He | HA0Op  HABBIKOB | 0a30BEIC HaBBIKH
HABBIKAMHU MPOJCMOHCTPHUP | UCIIOJIb30BAHHUS HaBBIKA HCTIOIb30BaHU
OBaHbl 0a30BBIC | OCHOBHBIX UCIIOJIb30BaH | s OCHOBHBIX
UCTIONIB30BAHMSL | o 1yey 3aKOHOB  ()M3UKH | U1 OCHOBHBIX | 3aKOHOB
OCHOBHBIX HCIIONB30BAHUS | I OOECleYeHUs | 3aKOHOB busukn I
3aKOHOB OCHOBHBIX 0e3omacHOCTU ¢busnku oOecreyeHus
usuku qus 3aKOHOB ()M3WKH | YeJOBeKa Uit | Ge3omacHOCTH | 6e30macHOCTH
BT — TUIS peuIeHus YeNoBeKa MU | YeIOBeKa IpH
obecriedeHUs CTaHIAPTHBIX peleHnn peteHnH
OesomacHocTH 0e3omacHOCTH 3amadq C | CTaHAAapTHHIX | HECTaHHAPTH
YEJIOBCKA. YeI0BeKa, HEKOTOPBIMHU 3a7a4 ¢ | pIX 3amau 0Oe3
AMeNn MECTO | HeJoYeTaMu HEKOTOPBIMH | OIMIHOOK u
rpyObIe OHOKH HeJI0ueTaMu HEJI0YETOB

Omnucanye MKabl OLICHUBAHUA:

1. OueHka «HEyIOBIETBOPUTEIBHO» CTAaBUTCS CTYJNEHTY, HE OBJAJEBIIEMY HM OJHUM U3
AIIEMEHTOB KOMIIETEHIIUH, T.€. OOHAPYKUBILIEMY CYIIECTBEHHbIE IIPOOEIbl B 3HAHUM OCHOBHOTO
OPOrpaMMHOI0 MaTepuasia M0 JUCLUIUIMHE, JOMYCTUBLIEMY NPUHIMINAIBHBIE OIINOKU IpH
NPUMEHEHUU TEOPETUUYECKUX 3HAHHM, KOTOpPBIE HE MO3BOJISIOT MY MPOJOJIKUTE O0yUeHHE WU
HOPUCTYNUTh K TNPAKTHUECKOW AEATENIbHOCTH 0€3 JOMOJHHUTEIbHON MOJIrOTOBKM MO JAHHOMN
JVCLATIIINHE.

2. OueHKa «yAOBJIETBOPUTEIBHO» CTABUTCS CTYIEHTY, OBJIAJEBIIEMY 3JIEMEHTaMU
KOMIIETEHIINM «3HAaTbh», T.€. MPOSBUBIIEMY 3HAaHUS OCHOBHOIO IPOTrPAMMHOrO Marepuaia Io
JUCLUIUIMHE B 00beMe, HEOoOXOAMMOM Ul MOCJIEAYIOUEro OOy4eHus M MpelCcTOsIIen
MIPAaKTUYECKOW JIeATEIbHOCTH, 3HAKOMOMY C OCHOBHOM pPEKOMEHIOBAHHOW JIMTEPATypOH,
JIOMYCTUBIIEMY HETOYHOCTH B OTBETE Ha 53K3aMEeHe, HO B OCHOBHOM OOJIaJarolemMy
HEO0OXOIUMBIMU 3HAHUSAMU U1 UX YCTPaHEHUs IPU KOPPEKTUPOBKE CO CTOPOHBI AK3aMeHaTOopa.

3. OuneHka «XOpOIIO» CTAaBUTCSA CTYJIEHTY, OBJIAJIEBLIEMY 3JIEMEHTaMHU KOMIIETEHIMH
«3HATh» U «yMETh», IPOSABUBLIEMY ITOJIHOE 3HAHUE IPOrPAMMHOIO Marepuaia 1o AUCIUIUIMHE,
OCBOMBIIIEMY OCHOBHYIO PEKOMEHIOBAaHHYIO JIMTEpaTypy, OOHApYKMBLIEMY CTAOMIbHBIN
XapakTep 3HaHMM M YMEHMH M CHOCOOHOMY K HMX CAaMOCTOATEIbHOMY MPUMEHEHUIO U
OOHOBJICHHIO B XOJI€ MOCIIEIYIOIIEro 00Y4YeHUs U MPAKTHUECKON AEATEIbHOCTH.

4. OueHka «OTJIMYHO» CTaBUTCS CTYACHTY, OBJIAJIEBLIEMY 3JIEMEHTAMH KOMIICTCHIUH
«GHATB», «YMETb» M «BJIAJETh», IPOSIBHUBIIEMY BCECTOPOHHHE U TIyOOKHE 3HaHUS
IIPOrPaMMHOI0 MaTepHajia MO0 AWCLHHIIMHE, OCBOMBIIEMY OCHOBHYIO M JIOIOJHHUTEIBHYIO
JUTEpaTypy, OOHAPYXKHBILIEMY TBOPUYECKHE CIOCOOHOCTH B TIOHUMAaHHMH, W3IOKEHHU H
IIPAKTUYECKOM UCIIOJIb30BaHUU YCBOCHHBIX 3HAHUM.



5. Orieuka «3auTeHOY
«YIOBJIETBOPUTEIIBHO.

COOTBETCTBYET

KpUTCpUSAM OLCHOK OT «OTJIIUYHO» [0

6. OnieHKa «He 3a4TEHO» COOTBETCTBYET KPUTEPHIO OLIEHKH «HEYIOBIETBOPUTEILHOY.

3. TAIOBBIE KOHTPOJIbHBIE 3AJAHMSA WJIN HUHBIE MATEPHUAJIBI,
HEOBXOJIMMBIE Js1 OHEHKHW 3HAHUM, YMEHUH, HABBIKOB U (MJIN)
OIIBITA JAEATEJBHOCTH, XAPAKTEPU3YIOINUX 3TAIIBI ®OPMUPOBAHUA

KOMIETEHIIUA B
MPOI'PAMMBI

ITPOLECCE

OCBOEHUA OBPA3OBATEJIbHOM

Ta6JII/IHa 3.1 — Tumnoskle KOHTPOJIBHBIC 3aJaHusl COOTHCCCHHBIC C MHAMKATOpaMH AOCTHMIXKCHUSA

KOMIIETEHIIUH

Nuaukatop 1O0CTUKEHUS KOMIIETCHIINU

NoNo 3amanuit (BompocoB, OUIIETOB,
TECTOB U TP.) JIJISl OLICHKU Pe3yJIbTaTOB
0Oy4eHHUsI IO COOTHECEHHOMY
WHINKATOPY JOCTHIKEHUS KOMITCTCHIIUN

OIIK-1.2. CrocobeH HCHONb30BaTh HU3MEPUTEIBHYIO U
BBIYUCIUTCIIbHYIO TCEXHUKY IMPHU PCHICHUNU THUIIOBLIX
3ama4 B 00s1acTH IPOEeCCUOHATBHON eI TeIBHOCTH.

Mexanuka: Bonpocsl — 6,9,12,21,25,26
TepMoauHaMHKa U MOJIEKYIsIpHas (Qu3uka:
Bompockl — 2-5,10,13,21
DJIEKTPOMArHeTU3M: BOIPOCHI:
1,14,15,21,22
DICKTPOMArHUTHEIC KOJICOQHMS WM BOJHEL
Borpockl — 1,12

OnTuka: Bonpocsl — 2,14,15,19

BOIIPOCHl  —

OIIK-1.4 CriocobeH pemaTh TUIOBBIC 3a/1a41
MpOoECCHOHAIBHON JIESITEIbHOCTH CBSI3aHHOU
C  3alIMTOM  OKpYXarmlleu  cpeasl U
obecrneueHreM 0€30IIaCHOCTH 4YEJIOBEKa Ha
OCHOBE 3HAHUU OCHOBHBIX 3aKOHOB
MaTEeMaTU4YeCKHX, €CTECTBEHHOHAYYHBIX W
o011e mpodeccuoOHANbHBIX TUCIUILTHH.

Mexanuka: 3agaud — 2,5-8,11,12
TepMoauHaMUKa W MOJIEKYJIIpHas (QU3HKa:
3ajgaun — 1, 5,6,7

DnekTpoMarHeTusM: 3agaun — 1 — 3, 10 — 13
DIIEKTPOMArHUTHBIC KOJICOAHMS U BOJIHBI:
3amadd — 5,9,16 — 19

Ontuka: 3agaun — 1,2,4,7, 8

OCHOBEI aTOMHOMU U siaepHOM (DU3UKH: 3a1a4H -
1,2

3.2. BOHPOCBI AJIsA CAMOKOHTPOJA H MOATOTOBKH K MPOMEKYTOYHOMY KOHTPOJIIO

1. MEXAHHUKA (1 kypc, 2 cemecTp)

1. ®usmnka u ee CBA3b C APYyrumMu CriciuaJibHOCTAMMU.
2. KI/IHeMaTI/IKa, €€ OCHOBHBIC ITOHATHA. Cpe,JIHSISI U MTHOBCHHAs CKOPOCTHU U YCKOPCHUA.
3. HOpMaJ'ILHOC U TaHTCHIUAJIBHOC YCKOPCHHA U OINHUCAHHUC C HX IMOMOIIBIO APYruc BHUIBI

JABUXXCHUA.

4. BpamareinbHoe IBMXKEHHE. YTJOBas CKOPOCTb M YIJIOBOE YycKopeHHue. CBS3b MeEXAy

JIMHEUHBIMHA U YIJIOBBIMU BEJIIMYWHAMMU.

3akousl HproTOHA.

PR

[lenTp macc.

Kunemaruka TBCPAOro TEJa. I[I/IHaMI/IKa MOCTYNATCIbHOI'O JABUKCHH. Cuna. Macca.

3aMKHyTa$I MEXaHHYeCKasl CHCTEMa. 3aKOH COXpPAaHCHUS UMITYJIbCA.

9. JluHamuKa BpalaTeiabHOro ABMKEHHS. MOMEHT CUIIBI.

10.
11.

MowmenT unepuuu. Teopema IllTelinepa.
MoMeHT umMItyisca.

12. OcHOBHOE ypaBHEHHE NUHAMHUKHU BpaIlaTEIbHOrO ABHKCHUSA. 3aKOH COXPaHEHUs MOMEHTa

UMITYJIbCA.




13. I'naBHBIE OCH MOMEHTA HHEPLMHU. | HpocKoI.

14. Dueprus u pabora. Pabora nmpu mocTynareasHOM JBM)KEHHH. PaboTa mpu BpamareaIbHOM
JIBU>KEHUU.

15. Kunetuueckasi sHEprusi.

16. Teopema 0 KHHETUUECKOI SHEPTUN.

17. Teopema Kenura.

18. Cunosoe none. KoncepBarusHbsie cuiibl. [loTeHIManbHas 3Heprusl.

19. IlorenmumanbpHas sHEPTUS 1e(HOPMUPOBAHHON MPYKUHBI.

20. I'paBuTaliiOHHasl NOTEHLMAIbHAS SHEPTUSL.

21. 3aKoH COXpaHEHU MEXAaHUYECKOU SHEPTUH.

22. Mpunuun otHocutenbHOCTH [ammies. IlpeoOpazoBanus [ammnes. Popmyna cioxeHUs
CKOpOCTEH. Y CKOpEHHE.

23. TloctynaTel CHEMUATBHOW TEOPUM OTHOCHTEIbHOCTU. IIpeoOpaszoBanust JlopeHia.
CnenctBus npeoOpa3oBanus JlopeHna.

24. DyeMeHTBI PeNATUBUCTCKON JUHAMUKH. B3auMOCBSI3b MEKy SHEPTHE 1 MacCOM.

25. 3akoH BceMupHoro Tsarorenus. Bec. HeBecomocTs.

26. 3akonsl Kemepa.

27. UckyccTtBeHHble cnyTHUKY 3emiu. KocMuueckue CKOpoCTH.

28. PeaxtuBHOE nBMXKEHUE. Y paBHEeHHE Merepckoro.

29. 3agaunm L{uoakoBckoro.

30. AOCOJIIOTHO yIIpyroe u abCONIOTHO HEYIPYroe CTOJKHOBEHUS.

31. Cuina tpenus. Tpenue nokosi. TpeHue CKOJIbKEHHE

2. TEPMOJANHAMMUKA U MOJIEKYJISIPHASA ®U3UKA (1 kypc, 2 cemecTp).

1.  OcHoBbl MonekynsipHON usnku. Atom. Temmneparypa.

2. UpeanpHplii r1a3. 3akoHbl boina-Mapuorra, [I'eii-JIroccaka, IHapnda. VYpaBHeHue
MengeneeBa — Kianeiipona.

OcHOBHBIE YypaBHEHUS MOJIEKYJIIPHO-KMHETUYECKON TEOPHUH.

®uznyeckuil cMbica Temneparypbl. Uucno ABorazapo. 3akoH /lanbToHa.

PaBHOMepHOE pacripeielieHne 3HEPruy Mo CTENEeHIM CBOOOIbI MOJIEKYJ.

BHyTpeHHss SHEprusi CUCTEMBI.

[Tponeccrl nepenoca: auddysusi, BHyTpeHHEE TPEHUE, TEIIONPOBOIHOCTb.

. Cratuctuueckue 3akoHbl. PacripeneneHue MoJIEKysl MO CKOPOCTSIM. 3aKOH paclpeaeiacHus
Makcsena.

9. MW3mepenue ckopocteit monekyn. OnsiT HITepHa.

10. 3akon pacnpenenenust boiasimana. Unceno ABoraapo. 3akoH pacnpezeneHus Makcsema-
bonrMmana.

11. Bapomerpudeckas hopmyia.

12. Jlnuna cBobGonHoro npobera monekyn. Koaddumuments: nuddysuu, BHyTpeHHEro TpeHus,
TEIJIONPOBOIHOCTH.

13. Temo u pabota. 1 3aKOH TEPMOJUHAMUKH.

14. Pabota pacmmpeHus rasa.

15. U3oxopuueckwuii mporecc. M3o6apuueckuit mpouecc. Ypasuenue P. Maiiepa.

16. M3orepMuueckuii mporuecc.

17. AnuaGatudeckuii pouecc. YpaBuenue [lyaccona.

18. Ilonmutuyeckue mporecc.

19. PaBHOBecHbIe U HepaBHOBECHBIE Mpoliecchl. OOpaTuMble 1 HEOOPATUMBIE MPOLIECCHI.

20. KpyroBsie NpoIECCHI.

21. Huxn Kapno. KITJI uukna Kapso.

22. JIBuraTtenab BHYTPEHHETO CropaHusi. XoJoAwIbHUKU. HarpeBarenbHbie HACOCHI.

23. Il 3aKOH TEpPMOAMHAMUKH.

24. DHTpONUS U TEPMOJAMHAMUYECKAS BEPOSITHOCTD.
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25. BpluncieHne SHTPONUH JUIs pa3IMYHbIX IIPOLIECCOB.

26. PeanbHbll ra3sl.

27. Teoperuueckue U30TEPMbl PEAIbHOTO ra3a.

28. DKCnepuMEHTalIbHbIE H30TEpMbl pealbHOro ras3a. IlepechlllieHHBIM Map W meperperas
YKUJIKOCTb.

29. BHyTpeHHsIs SHEPrusl peajibHOro rasa.

30. Dddekr Ixoynsa-Tomcona. CxxmkeHue rasa.

3. 9JIEKTPUYECTBO U MATHETHU3M (2 kype, 1 cemecTp)

1. Dnexrpuueckuii 3apsa. CpoiicTBa 3apsaoB. 3akoH KyioHa.

2. HanpskeHHOCTb 3JIEKTPUYECKOTO 10l (TOYEUHBIM 3apsii, IPOBOAHUK, OECKOHEUHas
IJIOCKOCTB, cepa). [IpuHImI cynepno3uiuy 3JeKTPUUECKUX MOeH.

3. Ilotok BekTOpa 3ekTpuueckor nHaykiuu. Teopema Octporpaackoro-I'aycca.

4. Pabora, coBepiiaemasi Ipu MEPEeMEIICHUH JIEKTPUUECKOTo 3apsAaa B 3JIEKTPOCTATUYECKOM
noJie. [loTeHuan 31eKTpocTaTu4ecKoro mois.

5. CBs3b MeXy NOTEHIIMAIIOM U HAIPSHKEHHOCThIO. DKBUIIOTEHI[MAIbHBIE IOBEPXHOCTH.

6. HneanbHble IPOBOJHUKH B 3JIEKTPUUECKOM I10JI€. DIEKTPUUECKasl 3allUTa.

7. DOnekTpuyeckas €MKOCTb  yEIMHEHHOro mnpoBofgHuka. Konpaencatopel. EmkocTh
KOHJICHCATOPOB.

8. DHeprus 3apsHKEHHOTO INPOBOJHUKA W JHEprus KoHjaeHcaropa. [LmoTHocTh 3Hepruu
AIIEKTPUYECKOTO IOJIS.

9. JudnekTpuku B 3yeKTpuueckoM mosie. [lonsipHble W HENOJIApHBIE AUAIIEKTPHUKH.
[Tonspu3zanust AUIIEKTPUKOB.

10. CBoboanbie U cBsi3aHHBIE 3apsabl. OTHOCUTENbHAA AUAIEKTPUYECKas MPOHUIIAEMOCTh U
JTURJIEKTPUYECKasi BOCIPUMMUYKBOCTD BEIIECTBA. DJIEKTPETHI.

11. Cerneroanektpuku. IIbe3onnexkTpuyeckuit  3¢pdekr. DHeprus  MOIIPU30BAHHOTO
JURJIEKTPUKA.

12. Onexrpuueckuii Tok. Cuna Toka. [InoTHOCTH TOKA.

13. VYcnosus cymectBoBanus Toka. Ctoponnue cuibl. JJ]C uctouyHnka Toka.

14. O6006menHsIif 3akoH OMa ams yyacTka 1enu. 3akoH Oma Juig ydacTka nenu. 3akoH Oma Jiist
3aMKHYTOM IIEIH.

15. 3axon Oma B nuddepenumansHoi popme. 3akon Jxoynsa-Jlenua. 3akon Jxoynsa-Jlenna B
muddepeHranbHOM Gopme.

16. PasBerBnenusie nenu. [Ipasuna Kupxroda.

17. KonTtakTHas pa3HOCTh MOTEHIHAIOB. TepmoanexkTpuueckue sisnenus. Tepmo DJIC.

18. 3akonsl anexktponusza Papajes. DIEeKTpUUeCcKast IPOBOAUMOCTb KHIKOCTEH.

19. DnekrponpoBonHOCTE Ta30B. HecamocTosTenbHbIli ra3oBblii paspsan. CaMOCTOSTENbHBIA
Ta30BBIN pa3psl.

20. MarnutHoe nojue. JINHMY MarHUTHOM MHIYKIUU.

21. 3akon Amrmepa.

22. MarnuTHOe noJje NoCTOSHHOTO ToKa. 3akoH buo-Capapa-Jlamaca.

23. MarsuTHoe nojie TpSAMOJIUHEMHOr0 MPOBOAHUKA C TOKOM, KPYTOBOI'O TOKA, COJICHOU/IA.

24. Cwuna B3auMOJEHCTBHUS IBYX MPSAMOJIUHENHBIX IPOBOJHUKOB C TOKOM.

25. 3aKOH IOJIHOTO TOKaA.

26. Pabora, coBepiiaemMasi Ipy MepeMeIeHuH MPOBOIHUKA C TOKOM B MAarHUTHOM IIOJIE.

27. JIBuxkeHHE 3apsHKEHHBIX YacTUIl B MarHUuTHOM noje. Cuna JlopeHna.

28. Dddext Xonna.

4. 3JJIEKTPOMAI'HETU3M. KOJTEBAHUS U BOJIHBI (2 kype, 1 cemecTp).
1. DnexrpoMarHUTHas UHIYKIIUS.

2. DIeKTpUYECKUH TOK B BUTKE, IBHIKYIIEMCS B OJJTHOPOJIHOM MarHUTHOM MOJIE.
3. SIBieHWe CaMOMHIYKIIUH.



4. Tok B lenu npu ee 3aMbIKaHUU U Pa3MbIKAaHUU.

5. Bzaumnas unnykuwms. Tpanchopmatop.

6. OHeprus MarHUTHOIO I0JIS AIEKTPUUYECKOTO TOKA.

7.  MarauTHele MOMEHTBHI 3JIEKTPOHOB M aTOMOB. ATOM B MarHuTHOM noJje. Teopema Jlapmopa.
8. JluamarHeTuku B OJJHOPOJIHOM MarHUTHOM IIOJI€.

9. IlapamarseTuku B OZHOPOJHOM MarHUTHOM MOJI€.

10. MarnuTHOE 110JI€ B BEILIECTBE.

11. deppomarueTusm.

12. VpaBHenus Makcaemia.

13. T'apmonunyeckue kojebarenabHble ABMXKEHUE (yHpyras MpyxkuHa, (pu3nueckuili MasiTHUK,
MaTEeMaTUYECKUN MasiTHUK).

14. CrnoxeHue rapMOHUYECKUX KOJIeOaHMid, HalpaBJIEHHBIX BJIOJIb OJTHOM MPSIMOM.

15. CnoxeHue B3aMMHO MEPIIEHAUKYISAPHBIX KOJICOaHHIA.

16. 3aryxaromue konebaHus.

17. BoiHyXIE€HHBIEC KOJICOAHUSI.

18. KonebaTenbHbIil KOHTYP.

19. Hesatyxatouiue 31€KTpOMarHUTHbIE KOJIEOAHHUS.

20. 3aryxarolue 3JIeKTPOMarHUTHBIE KOJIeOaHMUs.

21. BBIHYXJICHHBIC JICKTPOMArHAUTHBIE KOJICOAHHUSI

22. BonHoBBIE mpolecchl B ymnpyroil cpene. [IpomonbHbie n monepeyHbie BoJHBL. CKOPOCTh
pacpocTpaHeHHUs YIPYTUX BOJIH.

23. VpaBHeHue Oeryiieit BoJlHbI. DHeprust BoiaHbl. JuddepenuunanbHoe ypaBHEHUE BOTHOBOTO
JIBIDKCHHSL.

24. DaexTpOMarHUTHbIE BOJIHBI. HEeKOTOpbIE CBOWCTBA AIIEKTPOMArHUTHBIX BOJH.

25. WznyuyeHue 371€KTPOMarHUTHBIX BOJIH.

26. IIkana 31€KTPOMarHUTHBIX BOJIH.

5. OIITUKA.(2 kypc, 2 cemecTp)

1. BosnHOBas U KBaHTOBAsI TEOPHUS CBETA.

2. 3aKOHBl OTpaX€HUs M IpesnomieHus cBera. 3akoH CHemmmyca. llomHoe BHyTpeHHee
OTpakeHHE CBETA.

I'eomeTprueckas onrTuka.

OnTuueckue npuodbopsl: pepakToMeTp, BOJOKOHHAS ONTHKA, CTEKJIIHHAs [TPU3Ma.

Tonkue nuH3bl. MUKpPOCKOIL.

WnTepdepennus ceeta. UuTepdepeHius cBeTa 1 KOrepeHTHOCTb.

Crioco6b1  HabmozeHuss uHTepdepeHuun cBeTta: omnblT FOHra, Ousepkana @penens,
ounpuzma Openens.

8. UutepdepeHius cBera B TOHKUX TUICHKAX.

9. HWurepdepomerpsl. [IpocBeTenne ONTHKH.

10. Jdudpakuus ceera. [Ipunnun I'toiirenca-dpenens.

11. Meroa 30u ®penensi.

12. ludpakunonHas pemerka. {udpakius peHTT€HOBCKUX JIydeH.

13. Tonstue o ronorpaduu.

14. Tlonspuszanusa ceera. EcTecTBEHHBIN U NMOJISIPU30BaHHBINA CBET. 3akOoH Mastoca.

15. Ilonspusanus npu oTpakeHUU U NPEIOMIIEHUH. 3aKoH bprocrepa.

16. Ilonsgpusanusa 1nOpU  JABOWHOM nydenpenomiieHusa.  MckyccTBeHHOe — N1BOWMHOE
Jy4YEnpeIoMIICHHE.

17. Bpamienue miockocT noyisipu3anui. EcTecTBeHHOE BpalleHue.

18. Jlucnepcust ceera. HopmanbHast 1 aHOMallbHasi AUCTIEPCHUM.

19. Ilormomenwue cBeta. 3akon byrepa-JlamGepTta. 3akon byrepa-JlamGepra-beepa.

20. Paccesnue cera. 3akoH Panes.

21. Ckopoctb cBera. OnbiT @u3o. OnbIT MaiikenbcoHa.
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6. OCHOBBI ATOMHOM U SIAEPHOM ®U3UKMH (2 Kypc, 2 cemecTp)

1. TemnoBoe u3nmyuenue. AGcomoTHO yepHOe Teno. 3akoHbl Kupxroda, Credana-bonbimana
1 Buna. Ontuyeckas nupomMeTpus.

2. ®opmyna Panes-Jxunca. @opmyna Buna. I'unoresa ceetoBbix kBaHToB. @opmyina [1nanka.
3. ®oroaddext. OcHOBHBIE 3aK0HBI (hoTOIPdekTa. YpaBHeHHE DiHINITEHHA. DOTOAIEMEHTHI U
UX IPUMEHEHHUE.

4. HWwmnynsc dhortona. /laBnenue cBera. Dddext Komnrona. Omnsit bore.

5. CnexTpsl aToMOB BojiopoJia. JInHeiuaTbie, ojocaTbie, CIUIOUIHBIE CTIEKTPHI.

6. Monenu crpoenus atoma. Onwitel Pesepdopaa. Iloctynater bopa. O0bsicHEHHE CIIEKTPOB
aToMa BOJIOpoAa.

7. KopnyckynspHO-BOJIHOBass — mpupoaa  cBeta.  KopmycKyiasipHO-BOJIHOBas  IpUpoJa
MaTepualbHbIX YacTull. BosHsl ne bpoins. J{nuHa BonHbl ne bpoiis.

8. VYpasuenue llpeaunrepa. Ctaructuueckoe TOJIKOBaHUE BOJH Jie bpoitns.

9. CootHomenne HeonpeaeneHHocTei [ elizendepra.

10. MukpoyactTuia B  OJHOMEpPHOM  NOTeHHUaIbHOW  siMe. KBaHTOBaHuME  3HEpruu
MUKpPOYACTHIIBI.

11. Atom Bogopona. KBantoBsie uncina o teopuu Llpenunrepa.

12. Cnun snextpona. [lpunnun 3anpera [aymnu.

13. Onucanue cOCTOSIHMS aTOMOB C IIOMOLIBIO KBAaHTOBbIX uucen. Ilepmonnueckas cucrema
2JIeMEHTOB Menperneesa.

14. Mogenu KBaHTOBOM (PU3UKU TBEPIOTO Tela. TUIbI KPUCTATITUYECKUX PEIIETOK.

15. Tlonsarue o ¢onoHax. TermmoeMKocTs KpucTaiuioB. 3akoH Jlroonra u [Itu. TermioeMKocTh
KPUCTAJUIOB IPY HU3KUX U BBICOKHX TEMIIEpaTypax.

16. DnemeHTbI, 30HHON TEOPUHU. DHEPreTUYecKre 30Hbl B KpucTaie. BaneHTHast, 3anpenieHHas
U CBOOOIHBIE 30HBI B KpHCTAILJIE.

17. 3amosiHeHUE 30HHBIX YPOBHEH B MeTalljiaX, MOJYIPOBOJIHUKAX U JUAJIEKTPUKAX MPU Pa3HbIX
TEMIIEPATYPaAX.

18. KoHTakTHast pa3HOCTb NOTEHIIMAJIOB. Y CIIEXH COBPEMEHHOM MOITYIPOBOHUKOBON TEXHUKH.
19. TlonsiTHe 0 COOCTBEHHOW U MPUMECHOM TPOBOIUMOCTH IOJTYIIPOBOIHUKOB.

20. CoctaB u cTpoeHHe aTOMHOrO siapa. HykioHsl, 3apsia, pasMep U Macca aTOMHOTO sijipa.
MaccoBoe u 3apsaoBoe uncina. [Ipupozna snepusix cuit. Jledhekt macchl ¥ SHEPTUs CBSI3U SEP.
21. PaanoakTUBHOCTh. BUIBI pafnoakTUBHOTO pacmana M u3nydeHuit (a—, f—, y — U3MeHeHus
aToMHoro sipa). [locTossHHas 1 nepuos noaypacnaja.

22. SlnepHble peakuMu W 3aKOHBI coxpaHeHus. Peakuus nenmenus sapa. llemnas peakiust
nenenus. [lonsTue o sepHON SHEPreTUKE.

23. Peaxkuus cuHTe3a aTOMHBIX siep. [Ipobiema ynpaBisieMbIX TEPMOSIEPHBIX PEaKIuil.

24. DnemMeHTapHbIe YaCTUIBI U X KIACCU(PUKAIIHSL.

3.3. BapuaHnTsl 32124 1/l HHAUBUAYAJIbHOIO 32JaHUS U CAMOCTOSITEIbHOM pPadoThI

1. MEXAHUKA (1 kypc, 2 cemecTp)
l. 3aBUCMMOCTP TPOWIEHHOIO TEJIOM IIyTH S OT BpeMeHu t Ja€Tcs ypaBHEHHEM

S=A+Bt+Cr’, rne A=3m, B=2m/c u C=1w/c’ . Haiiti cpeHee ycKopeHHe Tena 3a
MEPBYIO, BTOPYIO, TPETHIO CEKYH/IbI €T0 IBHXEHUSI.

2. Kawmens OpomieH B ropu3oHTabHOM HampasieHuu. Yepes 0,5 ¢ mociie Havana JABUKCHUS
YHCIIEHHOE 3HaYeHHe CKOPOCTH KaMHs cTajo B 1,5 pa3a Gonbllie ero HayaJlbHON CKOPOCTH.
HaiitTn HayanbHyI0 CKOpOCTh KamMHs1. CONMPOTUBIIEHUE BO3AyXa HE YUUTHIBATD.

3. Haiitu paguyc Bpalawmomiero Kojeca, €Ciad W3BECTHO, YTO JHMHEHHash CKOpOCTh V) TOYKHU
nexarie Ha obdoxe, B 2,5 paza OoJbllle JUHEWHONW CKOPOCTH V), TOUKH, JIKaIIeH Ha 5 cM
OJIMKE K OCH KoJeca.



10.

11.

12.

13.

Koneco paguycom R =0.1M Bpamaercs Tak, 4TO 3aBUCUMOCTb yIja II0BOPOTa paguyca oT
BpeMeHHM JaeTcs ypaBHeHHeM @ = A+ Bt+Ct , rne B=2pan/cu C=1 pan/c’ J{ns Touek,
Jexalmux Ha o0oje KoJsieca, HAWTU dYepe3 2C IOcie Hayajla JBUXKEHUS CIEIyolue
BEJIMYUHBI: 1)yrIOBYIO CKOPOCTb, 2) JUHEHHYIO CKOPOCTb, 3) YIJIOBOE YyCKOpeHue, 4)
TaHTeHI[MAJIbHOE YCKOPEHHE, 5) HOPMAIbHOE YCKOPEHHE.

Teno maccoit 0,5 Kr ABMXKETCS MPSAMOJIUHENHO, IPUYEM 3aBUCUMOCTD IIPOHJEHHOIO TEIOM

nytd S OT BpeMeHM ! naérca ypaBHeHueM S=A-Bt+Ct’—-Dr, roe C=35 m/ct u
D=1w/c’. Haiirn BEIMYMHY CWJIBI, JNEHCTBYIOLIEH HA TEJIO B KOHIE IIEPBOM CEKYHIBI
JIBUYKEHHSL.

Teno Becom 49 H ynapsiercs 0 HEMOABUXKHOE Teslo Maccoit 25 kr. Kunernueckas sHeprus
CHUCTEMBI 3TUX JIBYX T€Jl HEMOCPEIACTBEHHO Iocie yaapa crana paBHa 5/[k. Cuuras ynap
LEHTPAJIbHBIM U HEYIIPYTUM, HAUTH KMHETUYECKYIO SJHEPTHUIO IIEPBOIO Teja 10 yaapa.
Haiitu paboTy, KOTOpyH0 HaJ0 COBEpIIMTH, YTOOBI CXaThb NpyxuHy Ha 20 cMm, eciu
M3BECTHO, YTO CHJIa MPOMOPIHMOHATIBHA JeQopMalnuu W Moja JAeiictBueM cuwibl B 29,4H
NpYyKMHA CKUMAETCs Ha lcm.

HaiiTu 3aBUCHMOCTb YCKOPEHHUS CUJIbI TSKECTH OT BBICOTHI HaJ| MOBEPXHOCTHIO 3emiu. Ha
KAaKOH BBICOTE YCKOPEHHUE CHJIBI TSHKECTH COCTaBISET 25% OT yCKOPEHHUsI CUJIbI TSXKECTU Ha
MOBEPXHOCTU 3€MJIH.

Ha 6apaban paanycom R=0,5M HamoTaH mHYp, K KOHIY KOTOpPOro npuBs3an rpy3 P;=98 H.
Haiitu momenT muepuuu OapabaHa, €ciaM HW3BECTHO, YTO I'Py3 OMYCKAETCS C YCKOPEHUEM
a=2,04 m/c?.

Mennsrii map paaunycom R =10 cM BpamaeTcs co CKOpOCThIO, COOTBETCTBYIOMIEH Vv =2 00/c,
BOKPYI' OCH, MpOXojsmieil depe3 ero neHTp. Kakyioo paboTy Haao COBEpPUINTH, YTOOBI
YBEJIMYUTH YITIOBYIO CKOPOCTbH BpallleHMsI 11apa BABOE?

MaxoBoe KoJieco HaYMHaeT BpalaThCsl C MOCTOSIHHBIM YITIOBBIM ycKopeHueMm & = 0.5 paz[/c2
u 4depe3 f, =15c nmocine Hayama ABMKEHMs NPHOOPETAET MOMEHT KOJIMYECTBA JBUXKEHUS,

) 2 )
paBHeIE L =73.5kr Mm"/c. HaliTH KMHETHYECKyIO SHEpruio Koseca yepes t, =20 c mocie

HayaJla BpaleHusl.

OnHOPO/HBIN CTEpXKEHb COBEpIIAeT MaJible KojeOaHUsl B BEPTUKAIbHOMN MJIOCKOCTH OKOJIO
TOPH3OHTAILHOW OCH, MPOXOIeii yepe3 ero BepxHuid koHer. Jmmaa crepxas 1 =0.5wm.
Haiitu nepuos koneOaHus CTEPHKHSL.

OO6pyuy nuamerpoMm 56,5 cM BHUCHUT Ha TBO3Je, BOUTOM B CTE€HY, U COBEpIIAET Malible
KoJIeOaHus B TUIOCKOCTH MapasiesbHoM cteHe. Haiitu mepuos aTux kosebanuii.

2. TEPMOJUHAMUKA U MOJIEKYJISIPHAS ®U3UKA (1 kypc, 2 cemecTp)

1.

2.
3.

Haiitu maccy ceprucroro rasa (SO;), 3aauMaromero oobsém 251 npu Temmepartype 27 °C u
napiieHuu 760 MM pT. CT.

Haiitu mimoTHOCTH BOJIOPO/A IPU TEMIIEpaType 15°C u maBnennu B 730 Mm pT.CT.

HaiiTy 9mCcIo MONeKyT BOopoaa B leM®, ecim maBienue paBHO 200MM PT.CT., @ CPEIHSS
KBaJJpaTHYHasi CKOPOCTh €0 MOJIEKYJ MPH JaHHBIX yciIoBUsAX paBHa 2400 m/c.

UeMy paBHa sHEprus TerioBoro apwxeHus 20 r KUCIopoaa MpU TeMIepaType 10°C? Kakas
4acTh 3TOW PHEPIUU MPUXOAUTCS HA JOJI0 MOCTYNATEIbHOIO JABM)KEHHUS M Kakas 4acTb Ha
JIOJTIO BPAIIaTeIbHOTO?

HeoGxommmo cxatb 107> BO3ayXxa 10 00BEMa B 2- 10°m’. Kak BBITOHEE €ro CKHUMATH:
aarabaTU4YEeCKH UM U30TEPMUYECKH?

WneanbHas TemsoBas MammHa pabotaer mo mukiy Kapao. Ilpu stom 80% Temia,
MoJlyyaeMoro OT HarpeBarensi, mnepeaaércs XoJoawibHHKY. KommuecTBo —Teria,
MoJy4aeMoro OT Harpemarens, paBHo 1,5 kkan. Haittu: 1) KILJ. mwuxima, 2) paGory,
COBEPIUICHHYIO MTPH MOJIHOM ITUKJIE.

WneanbHas XonoAauiabHas MallWHa, padoTaromas nmo odparHoMmy nukiny Kapho, mepenaer
TEIUIO OT XOJOJWJIbHUKA C BOJIOM MPHU TEMIIEpaType 0°C KUIATWIBHUKY C BOJOH MpHU



10.

TeMnepaTypeIOOOC. Kakoe koaruecTBO BOJBI HYKHO 3aMOPO3HUThH B XOJIOJUJIBHUKE, YTOOBI
NpeBpaTUTh B mapl Kr BOAbI B KUMIATUILHUKE?

Haiitu m3MeHeHus1 SHTpoONHMM TpU mepexofe 8 T Kuciopona oTr odséma B 10 1 mpm
TeMreparype 80° C k 00béMy B 40 11 mpu Temriepatype 300°C.

HaiiTn n3meHeHus 3HTponuu Mpu u3o0apudeckoM pacimupenuu 8 r renus ot V=10 1 no
00BéMma V,=25 1.

Kakyro Temnepatypy umeroT 3,5t kuciopoja, 3aHUMaromero ooseéM 90 cm’ MIpU JaBJICHUU B
28 at™m.? I'a3 paccmarpuBaTh Kak 1) uacabHbIN, 2) peaIbHBIN.

3. JIEKTPUYECTBO (2 kypc, 1 cemectp)

1.

2.

10.

11.

12.

13.

Bo ckonbko pa3 cuia HbIOTOHOBCKOTO HPUTSKEHUS MEXKAY JABYMS IPOTOHAMU MEHbILE
CHJIBI X KYJIOHOBCKOT'O OTTAJIKUBaHUA? 3apsj IPOTOHA YUCIEHHO PABEH 3aps1y 3JIEKTPOHA.
JIBa 0IMHAKOBBIX METAJUIMUECKUX 3apsDKEHHBIX IIapuka BecoM 1,96 H kaxxapiii HaxoaurTces
Ha HEKOTOPOM PacCTOSIHMM APYr OT Apyra. HalTu 3apsj mapukoB, €CIM U3BECTHO, YTO Ha
ATOM PACCTOSHUM MX JJIEKTPOCTAaTHYECKasi SHEPTUsl B MIJUTMOH pa3 OOJbIle MX B3aMMHOM
I'PaBUTALlMOHHOMN SHEPrUH.

PaccTostHne MeKIy AByMsi TOY€4HbIMH 3apsaamu ¢, =7.5-10°Kn u ¢, =-14.7-10"° Kn

paBHO 5 cM. HaliTu HanmpsyKEHHOCTb 3JEKTPUYECKOTrO MOJISI B TOYKE, HAXOJIALICHCS HaA
paccTosHUU 3 CM OT MOJIOKUTEIBHOIO 3apsaaa U 4 ¢M OT OTPULIATEIBHOIO 3apsa.
OnpenenuTh HAaNPSKEHHOCTh OIEKTPUYECKOTO MHods Ha paccTosHuun 2-10° oM or
OJIHOBAJICHTHOT'O MOHA. 3aps]l HOHA CYMTATh TOUECUHBIM.

B nmnockoM ropu3oHTaJbHO pPAcHOIOKEHHOM KOHJEHCATOpE 3apshKeHHasl Kamlelbka pTyTd
HaXOJUTCsSl B PAaBHOBECUU IIPU HANPSHDKEHHOCTH eKkTpuueckoro noist E =600 B/cm. 3apsn
karu pased 8-107"° K. Haiitu paguyc karm.

Ha kakoe paccTosiHue MOTYT COJIM3UTHCS JBA AJIEKTPOHA, €CIU OHU JIBUXKYTCS HaBCTpeuy
JIPYT APYTY C OTHOCHTEITBHOIM CKOPOCTHIO, paBHOii 10° cm/cex?

Kakast coBepiiaercs paboTa NpH TEPEHECEHMH TodeyHoro 3apsga B 2-10°Kn wu3
OECKOHEYHOCTH B TOYKY, HaXOJSIIYIOCS Ha paccTOSHUU | CM OT MOBEPXHOCTH MIapa
pamiycoM 1 cM ¢ TOBEPXHOCTHO# MIOTHOCTHIO 3apsina o =10~ Kin/em™?

DNEKTPOH BJIETAET B IUNIOCKUN TOPU30HTAIBHBIN KOHAEHCATOP MapalieIbHO €ro MIacTHHAM
co ckopocThio V=10 M/cex. Hanpsuxenrocts monst B koupencatope E =100 B/cM, minHa
KOHJIeHcaTopa 1=5 cM. HaliTh BennM4MHYy M HampaBJI€HUE CKOPOCTH JJIEKTPOHA IPH BBUIETE
€ro 13 KOHJEHCcaTopa.

Haiitn emxocth 3emHoro mapa. Paamyc 3emHoro mapa npuHsTh paBHbIM 6400 km. Ha
CKOJIbKO HM3MEHMTCS MOTEHIMaJ 3E€MHOr0 IIapa, €ClIM €My COOOIIHUTh KOJIUYECTBO
3NeKTpu4ecTBa, paBHoe 1 Kin?

Karymka w3 MenHoW mpoBosiokM umeeT comportuBieHne R=10.80m. Bec wmeanoit
npoBosioku paBeH P =33.4 H. CkombKko METpPOB MPOBOJIOKM M KaKOTO JHaMeTpa
d HaMOTaHO Ha KaTyIIKe?

OGMOTKA KATYIIKH M3 MEIHON MpOBOJIOKH mpH Temmeparype 14 °C mmeer conmpoTnaieHue
10 Om. Ilocne mpomyckaHusi TOKa CONPOTHBJIEHHE OOMOTKHM cTaynio paBHO 12,2 Owm. [lo
Kakoi Temrieparypsl Harpenach oomMoTka? TemnepaTypHblil K03((OUIIMEHT CONPOTUBICHUS
me paseH 4.15-107 rpax’.

Onement J.J1.C. B 2 B umeer BHyTpeHHee comnportusieHue 0,5 Om. Onpenennuts najgeHue
NOTEHLIMaja BHYTpU »3jieMeHTa Inpu cuine Toka B nenu 0,25 A. Haiitu BHemiHee
COTIPOTUBIICHHUE IIETIH TP ITUX YCIOBUSX.

DJIEMEHT 3aMBIKaIOT CHayaja Ha BHEIIHee compoTuBieHre R;=2 Owm, a 3aTemM Ha BHEIIHEe
conpotuiienne R,=0,5 Om. Haittu O./[.C. sneMeHTa M €ro BHYTPEHHEE COMPOTUBJICHUE,
€CJIM U3BECTHO, YTO B KaX/I0M U3 3TUX CIy4acB, MOLIHOCTh, BbIAEIsIEMas BO BHEIIHEHN LIENH,
OJMHAKoOBa U paBHa 2,54 BT.



14.

15.

16.

17.

DNEeKTpUYeCKHii YailHUK uMeeT aBe oOMoTku. [Ipw BKIIOYEHWHM OIHOW W3 HUX BOJa B
YalHUKE 3aKUIUT 4Yepe3 15 MuH, npu BKIOYEeHUH Jpyroud — yepe3 30 muH. Yepes CKOIbKO
BPEMCHH 3aKUIUT BOJIa B YaHHKE, €CIIM BKJIIOYUTH 00€ 00OMOTKH: 1) mocienoBaTensHO, 2)
napasieiabHo?

Kakoe Konmn4ecTBO 3JEKTPUYECKON SHEPTUU HAJI0 U3PACXOA0BATh, YTOOBI IPH AIICKTPOIIU3E
pactBopa AgNO, Beigenunocs 500 mr cepedpa? Pa3sHOCTh NMOTEHLMANOB Ha JIEKTPOJAX
paBHa 4 B.

IInomanes Kaxaoro 3J€KTpoaa HOHU3aLUOHHON KaMephl 100cM” i paccTostHuEe MEXKy HUMHU
6,2 cM. HaiiTi TOK HachIIIEHHS B TAKOW KaMepe, €CIu U3BECTHO, YTO HOHU3ATOP 00pasyeT B

1 e’ execekyHqHO 10° HOHOB Ka)10ro0 3HaKa. IOHBI CUUTATH OHOBATEHTHBIMH.
[Torennuan nonu3anuu atoma renus 24,5 B. Halitu paboty nonuzanuu.

4. JJEKTPOMAT'HETU3M. KOJIEBAHUSA U BOJIHBI (2 xype, 1 cemectp)

1.

2.

10.

11.

12.

13.

HaiiTu HanpspkeHHOCTh MAarHUTHOIO IOJISL B TOYKE, OTCTOSIIEM Ha 2 ¢M OT OECKOHEYHO
JUIMHHOTO TIPOBOJIHMKA, II0 KOTOPOMY TE€YET TOK B 5 A.

Haiitn HanpspKeHHOCTh MAarHMTHOTO IIOJII B LIEHTPE KPYrOBOI'O IIPOBOJIOYHOIO BHUTKA
paauycoM | cm, no kotopoMy Teuer Tok 1 A.

JIBa NpsAMONMHENHBIX JUIMHHBIX IPOBOJHUKA PACIOJIOKEHBI MAPALIEIBbHO HAa PaCcCTOSHUU
10 cm gpyr or apyra. Ilo mpoBoaHukam TexkyT TOKH [, =1, =5AB NIPOTUBOIOJIOKHBIX

HanpasjieHUsAX. HaliTh BenWYMHY M HaIlpaBJICHHE HAIPSHKEHHOCTHM MAarHUTHOIO IIOJS B
TOUKe, HaXxoJs1ielcsa Ha paccTosiHUM 10 ¢M OT Ka)K0ro MpOBOAHUKA.

W3 npoBonoku IMHOK | M caenaHa kBagparHas pamka. [Io 3Tol paMKe TedeT TOK CHIION
10 A. HaiiTu Hanps>KeHHOCTh MarHUTHOT'O TOJISl B LIEHTPE PaMKH.

OOMOTKa KaTyIIKU c/elaHa U3 NpoBojoku auameTpoM 0,8 MM. BUTKM MIOTHO mpuieraroT
Ipyr K apyry. CunTasi KaTylKy AOCTaTOYHO JJMHHOM, HAMTH HANPSKEHHOCTh MATHUTHOTO
I10JI1 BHYTPH KaTYILIKH IIPU CHJIE TOKa B 1 A.

B ogHOpOIHOM MarHUTHOM 1oJie, Hanps>keHHOCTh KoToporo 1000 3, momenieHa kBajipaTHas
pamka. Ee TIOCKOCTb COCTABIISIET ¢ HAMpaBleHHeM MarHuTHOro mons yron 45°. Cropoma
pamku 4 cM. OnpesenuTh MarHUTHBIN TOTOK, TPOHU3BIBAIOIINN PAMKY.

Mexny moarocaMu 3JIEKTPOMAarHuTa CO3/Ja€TCs OJAHOPOAHOE MAarHUTHOE IOJIE, MHAYKIIHS
kotoporo paBHa 0,1Tin. Ilo npoBony anuHoo B 70 cM, MOMEIIEHHOMY MHEPIEHINKYISIPHO
CHJIOBBIM JIMHUSAM, TeueT Tok cuion 70 A. Haiitu cuity, I€HCTBYIOIIYIO Ha IIPOBOIL.

HaiiTu KuHEeTHYECKYI0 SHEPrUIo MIPOTOHA, JBUKYIIETOCS 110 AYre OKPY>KHOCTH paanycom 60
CM B MarHUTHOM I10JI€, UHAYKLHS KOTOporo pasHa 1 Ti.

B oaHOpogHOM MarHMTHOM IoJie, MHAYKUUA KoToporo pasHa 0,1 Tiu, paBHOMEpHO
Bpalaercsi Kartymika, cocrosimas u3 100 ButkoB mpoBojoku. Katymka nemaer 5 o6/cek.
[Tmomaae monepeyHoro ceuenust karymku 100 cm”. Ochb BpAIICHUS TIEPHEHIUKYISIPHA OCH
KaTyIIK{ W HallpaBJIeHUIO MarHuTHoro noss. Haiitn Makcumansryro 3.J[.C. HHOYKIIMK BO
BpalIarOLIENCs KaTylIKe.

UYepes kaTyliky, MHIYKTUBHOCTb KOoTOpoil paBHa 0,021 I'H, TeueT TOK, U3MEHSIOUIUICS CO
BpeMeHeM 1o 3akony [I=Isinwt, tne I,=5A, w=27z/T wu T =0,02c. Haiitu
3aBUCUMOCTH 0T BpeMeHu: 1) D./1.C. camouHIyKIIMHU, BO3HUKAIOLIEH B KaTyIIKe, 2) SHEPTun
MarHMTHOT'O TIOJISl KaTYIIKH.

Hanucarbh ypaBHeHHE rapMOHHUYECKOTO KOJIeOATEIbHOTO JBUYKEHUS C aMIUIUTYJION B 5 cM,
ecmu B 1 muH coBepmaerca 150 koneGanuil m HavanbHas ¢a3a koneOaHMH paBHA 45°,
HauepTuts rpaguk 3TOro ABMKEHHUS.

Hanucare ypaBHEeHHME TapMOHHUYECKOTO KOJIEOATEIbHOIO IBMXKEHHS, €CIM MaKCHMalbHOE
ycKopeHue Touku 49,3 cm/c?, Mepuoa KojebaHuil 2 ¢ U CMEIICHUE TOYKH OT ITOJIOKCHUS
paBHOBECHSI B HaYaJIbHbIII MOMEHT BPEMEHU 25 MM.

K mnpyxuHe mnojsemieHa damika BeCOB C THpsAMHU. [Ipy 3TOM mnepuon BEpTHKAIbHBIX
kosebanuii paseH 0,5 c. Ilocne Toro kak Ha YaliKy BECOB IMOJIOXKWIM €Ile A00aBOYHBIC



14.

15.

16.

17.

18.

19.

20.

THpH, TEpuoJl BEPTHKAIbHBIX Konebanuii ctanm paBeH 0,6 c. Ha ckoimbpko yUIMHUIIACH
IpyXHHa OT NpUOaBIEHUs 3TOTO 100ABOYHOIO Ipy3a?

Toyka ydacTByeT OJHOBPEMEHHO B [BYX B3aUMHO-NEPIEHAUKYISPHBIX KOJIEOaAHHUAX
x=2sincwt 1 y=2cos ot . HaliTh TpaeKTOPUIO ABUKEHUS TOUKHU.

Haiitu pasznocte (a3 kxonmebGaHuii IBYX TOYEK, JIGKANIMX HA Jyde M OTCTOALIMX Ha
paccTosiHuu 2 M ApyT OT ApYyTa, €CJIN JJINHA BOJIHBI paBHa 1 M.

o 8
KoneOaTenbHblli KOHTYp COCTOMT M3 KOHJIEGHCATOpa €MKOCTBIO 5-10 ’® u xarymku,

MHIYKTHBHOCTb KOTOpOM paBHa 2-107 /. Ha xakyio IIMHY BOIHBI HACTPOEH KOHTYp?
ConpoTuBieHHEM KOHTYpa NpeHeOpeyb.

KaTylmika, WHIYKTUBHOCTh KOTOpo L =3-10°Iw, npucoemuHeHa K IUIOCKOMY
KOH/ICHCATOPY ¢ IUIomanbio miactud S =100 cm” 1 paccrosiaie Mexay HaMu d = 0,1Mm.
Yemy paBHa IMIJIEKTPUYECKas IIPOHMIIAEMOCTb CPEAbl, 3aAlOJIHSIOUIEH IPOCTPAHCTBO
MEXIY MJIACTUHAMU, €CJIM KOHTYP PE30HUPYET Ha BOJIHY AJIMHOU 750 M?

O6motka kaTymku coctouT U3 500 BUTKOB MEIHOrO MPOBOJA IUIOLIAAb IOMEPEYHOIO
ceuenust B 1 mm’. Jnuna karymku 50 cm u ee auamerp S5 cm. Ilpm kakoil uacrore
NEPEMEHHOTO TOKa IMOJHOE COMPOTHUBIIEHUE 3TOW KATYIIKW BIBOE OOJbIIE €€ aKTHBHOTO
CONPOTHUBIICHUS?

Konnencarop emkocteio B 20 MK( U peocTar, akTUBHOE CONPOTUBIEHHE KOTOPOTO PaBHO
150 Om, BKIIIOUEHBI TIOCIIEIOBATENBHO B IEMb MepeMeHHOro Toka yactoroit 50 I'u. Kakyro
YacTh HAMPsDKEHUS, TPUIOKEHHOTO K 3TOM LIEMH, COCTABIAET MaJieHue HanpsbkeHus: 1) Ha
KOHJIEHCAaTope U 2) Ha peocraTe?

B uens nepemenHoro toka HanpsbkeHueMm 220 B BKIIIOUEHBI IIOCIIEI0BATENBHO eMKOCTh C,
AaKTUBHOE COINpOTHBIEHHWE R W MHAYKTHBHOCTh L. Haitm nagenue Hampspkenus U, Ha

OMHYECKOM COIPOTHBJIEHUH, €CJIM U3BECTHO, YTO IaJiCHUE HANPHKEHUS HAa KOHIEHCATOpe
U, =2U, u nagenue HanpsuKeHus Ha MHAYKTUBHOCTH U, =3U, .

5. OIITUKA (2 kypc, 2 cemecTp)

1.

['opu3oHTaNBHBIN JIyd CBETa NMAJacT Ha BEPTUKAIBHO PACIONIOKEHHOE 3€pKAN0. 3EpKajo
[IOBOPAYMBAETCST HAa yroa O OKOJIO BEPTHKaIbHOM ocu. Ha Kakoi yrosm mnoBepHeETCs
OTpaXCHHBIN J1y4?

JIya ceera mamaer mox yriom 30° Ha IUTOCKOMApaeNbHYI0 CTEKISHHYIO IUIACTHHKY H
BBIXOJMT U3 HEE MapajuielbHO NEpBOHAYANIBHOMY Jydy. [lokasaTens mpenomieHus crekia
1,5. KakoBa tonmuHa d MIacTUHKH, €CITU PACCTOSIHUE MEXKTY JTydaMu paBHO 1,94 cm?

Jlyd cBerta majaer moJ yrjoM i Ha TeJo ¢ mokaszareseM mpesnomiieHus n. Kak g0mKHbI ObITh
CBS3aHBl MEXJIy co0oil { M n, 4TOOBI OTpPaKEHHBIM Jiyd OBLT NEPHEHIUKYISPEH K
IIPETOMIIEHHOMY?

[TokazaTens mnpemomsieHuss cTekiaa paBeH 1,52, Halltu npenenbHble yriabl IOJHOTO
BHYTPEHHEI0 OTPAXXEHMs JUId MOBEpXHOCTEH pasnena: 1) cTeksio — BO3IAyX, 2) BoAa —
BO3/yX, 3) CTEKJIO — BOJIA.

[Toka3zarenu mpeaoMiIeHHsT HEKOTOPOTo COpTa CTEeKJIa JJIsl KpacHOro M (pUOJIeTOBOro JIyyeil
paBHbl cooTBeTcTBeHHO 1,51 m 1,53. Haiitm npenenbHbIE YIUIBI MOJTHOTO BHYTPEHHETO
OTpa)XEHMsI IIPU MAJICHUU 3TUX JIydell Ha TPAHUILY CTEKJIO-BO3AYX.

Paguycbl KpUBH3HBI TIOBEPXHOCTEH JBOSKOBBINYKJION JHMH3BI paBHbl R, =R, =50cm.

[Toxazarens mpenomieHUs MaTepuaina JIMH3bl paBeH n=1,5. Halitu onTudeckyro cuimy

JIMH3HI.
Jlunza ¢ (okycHBIM paccTosHHEM 16 cM nmaeT pe3koe H300pakeHHe MpeaMeTa MpH JIBYX
MIOJIO’KEHHUSAX, PACCTOSIHUE MEXy KoTopbiMu 60 cm. HaliTu paccrosiHMe OT mpeamera 1o
JKpaHa.
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19.

20.

[Inocko-BeImyKyIas JuMH3a ¢ paguycoM KpuBH3HBI 30 CM M INOKa3arenem npeinomiieHus 1,5
JlaeT U300pakeHue MpeaMeTa ¢ yBeIMYeHHEM, paBHbIM 2. Haiitu paccrosHue npeamera u
M300pakKeHUs OT JIUH3BI.

B omneire IOHra orBepcTHs OCBELIAIMCh MOHOXPOMATHYECKUM CBETOM JJIMHOW BOJIHBI

A=6-10"7cM, pacCTOSIHME MEXKIY OTBEPCTUSAMH | MM M pacCTOSHHE OT OTBEPCTHH 10
sKkpaHa 3 M. HaliTu nonoxeHue Tpex nepBbIX CBETJIBIX M10JIOC.

B ombite ¢ 3epkanamu OpeHens paccTosiHUE MKy MHUMBIMU H300paKEHUSIMHU UCTOYHHUKA
cBera ObuIO0 paBHO 0,5 MM, paccTosHHME 1O dKpaHa 5 M. B 3eleHOM cBeTe MONTYYHIIUCH
UHTEp(EPEHIIMOHHBIE MMOJIOCHl HA PACCTOSIHUM SMM JIpyr OT Apyra. Haiitu juiHy BOJHBI
3€JICHOIO CBETA.

Ha wbuibnyto menky (n=1,33) mamaer Oenblii CBET MOJ YIiom 45°. [Ipu xakoit

HaVMEHBIICH TONIIUHE IUIEHKW OTPaXCHHbIE JIydd OyIyT OKpAIIeHBl B JKENTHIA IBET
(A=6-10" cm)?

Paccrosiane Mexxay msAThIM U IBAALATH MSATHIM CBETJIBIMU KOJbIlaMu HbloTOHA paBHO 9 MM.
Panuyc xpuBu3Hbl nuH3bI 15 M. HallTu niuHYy BOJHBI MOHOXpPOMATHYECKOIO CBETA,
1a/Ial0IIer0 HOPMAJIFHO Ha yCTaHOBKY. Halnroienue npoBoAUTCS B OTPAKEHHOM CBETE.
BbraucnuTh paanychsl nepBbiX ATH 30H OpeHes, eclii pacCTOsSHUE OT UCTOYHHMKA CBETa 10
BOJIHOBOM TOBEPXHOCTH paBHO | M, paccTOSHHE OT BOJHOBOW MOBEPXHOCTHU A0 TOYKH
HaOJIIOJICHUS TaK)Ke paBHO 1 MU A =5- 107 m.

Ha wmenp mmpuHoi 2 MKM NajjaeT HOPMAJIbHO MapajljiesIbHbII Iy4OK MOHOXPOMAaTH4YECKOIO
cBera ¢ jumHOW BOMHBI A =5890A. HailiTu yribpl, B HampaBIeHUU KOTOPBIX OYAyT
HaOJII01aThCSl MUHUMYMBI CBETA.

Ha mienp majaeT HOpMallbHO MapajlielbHbIA My4OK MOHOXPOMATHYECKOTO CBETa C JIITMHOU
BosHbl A. Illupuna memu paBHa 6A4. [log kakuMm yriiom OyaeT HaOMOIATbCS TPETUH
T(PPaKINOHHBI MUHIMYM CBeTa?

Yemy paBHa MOCTOSIHHAS JU(PPAKIIMOHHON PELIETKH, €CIIU 3Ta PelIeTKa MOKET Pa3pellnuTh B
NepBOM TOpsi/IKe JMHUM criekTpa Kamus A =4044A° u A =4047A°? lllupuna pemerku 3
CM.

Onpenenuts yroja IMOJHOW MOJSAPU3ALUKM NPU OTPAKEHUM CBETa OT CTEKJa, MoKa3aTeib
MpEJIOMIIEHUsI KOTOPOTo paBeH 1,57.

[TpenenpHBI yroa MOJHOTO BHYTPEHHETO OTPa)KEHHs ISl HEKOTOPOIO BEIECTBa paBeH
45" Yemy paBeH It 5TOrO BEIIECTBA YTOJI OMHOMN TOISPH3ALIH?

Yemy paBeH NoOKa3aTeib IPETOMJICHHUS CTEKJa, €ClIM MpU OTPaKEHHMM OT HEro cBeTa
OTPaXKCHHBIH JIyd OY/IeT IOIHOCTHIO MOJIPU30BaH MPHU yrite mpenomiterns 30°7

UeMy paBeH yroia MeXay TJIaBHBIMH TUIOCKOCTSIMH TOJSpU3aTOpa M aHaIU3aTopa, €Clv
MHTCHCUBHOCTh E€CTECTBEHHOTO CBETa, MPOIIEAIIET0 Yepe3 IMOJIIPH3aTOp W aHAIU3aTop,
yMeHbI1aeTcs B ueTbipe paza? [lornomenneM cBeTa mpenedpeys.

6. OCHOBBI ATOMHOM U SIAEPHOMN ®U3UKH (2 kypc, 2 cemecTp)

1.

2.

MouHOCTh U3Ty4eHus: aOCOMIOTHO YepHOro Tena paBHa 34 kBT. HaliTi Temneparypy 3Toro
TeIa, eCITH M3BECTHO, UTO MIOBEPXHOCTH ero pasHa 0,6 M°.

Haiiti, KaKoe KOJMYECTBO SHeprum ¢ 1 cM’ MOBEpXHOCTH B | ¢ M3IydaeT aGCOTOTHO
YepHOE TeJl0, €CIIM M3BEeCTHO, YTO MAaKCHUMaJlbHas CIIEKTpajbHasi IUIOTHOCTb €ro
HHEPreTUUECKON CBETUMOCTH MPUXOIUTCS HA JUIMHY BOJIHBI B 4840 A,

Ha «kakylo [UIMHY BOJIHBI TIPUXOAWUTCS MaKCUMYM  CIEKTPaJbHOW  IJIOTHOCTH
HHEPreTUUECKON CBETMMOCTH abCOIIOTHO YEPHOTO TeJa, UMEIOIIEr0 TEMIIEPaTypy, paBHYIO
TeMIIepaType 4enoBedeckoro tema, T.e. £ =37 °C?

C KaKoii CKOPOCTBIO JOJDKEH JABUTaThCs JCKTPOH, YTOOBI €ro KMHETHUYECKas YHEpTus Oblia
paBHa 3Hepruu (HoTOHA C JUTMHOW BOJHBI A =5200A°7?

Kpacwas rpanuna dorosddexra mis HekoToporo meramma pasua 2750 A°. Uemy pasHo
MHUHHUMAJIbHOE 3HaUC€HUE YHEPTUH (POTOHA, BhI3bIBatOMEro Gporodddext?



3.4. BapuaHTsbl 3a1aHuii /11 IOATOTOBKH K TeKyILleMy KOHTPOJIIO B TeCTOBO# Gopme

1. MEXAHUKA
1. Onpenenenue TMHEUHOW CKOPOCTH B MEXaHUYECKOM JIBH)KCHUU:
1) BekropHasi BeiMuuHa, ornpezelisieMas BTOPO IPOU3BOAHON pajuyca — BEKTOpa JBMXKYIIEHCS

r
v dr
TOYKH 10 BpEMEHH: U =—.
dt
2) BekTopHas BeJIMUMHA, ONpeaesisieMasi IepBOil MPOU3BOAHOM pajinyca — BEKTOpa JIBHKYIICIHCS
1
r dr
TOYKM 110 BPEMEHU: U =—.
dt
3) BektopHas BenuunHa, onpeaenseMas nepBoil mMpou3BOAHON yIiia MOBOPOTA Teja 10 BPEMEHH:
1
r d
w="2.
dt
4) BekTopHasi BeJIMYKHA, ONpeesisieMasi BTOpOil IPOU3BOJHON yrila MOBOPOTA Tella M0 BPEMEHHU:
r do
E=—7.
dt

5) BenuumHa, ompesenseTcss MPOU3BEICHUEM YIJIOBOW CKOPOCTH Ha paJnyc OKPYKHOCTH, IIO
KOTOPOH TOYKa ABIKETCS: U =m-R.
2. OnpeneneHue JIMHEHHOTO YCKOPEHUSI B MEXaHUUYECKOM JIBUYKEHUU
1
L

o o T
1) BCKTOpHaﬂ BCJIIMYMHA, oIIpcaciisiCMas IICPBOU IIPOU3BOIHON CKOPOCTH 110 BpEMCHU: a = p .
t

dv
2) BennunHa, XxapakTepu3yolas ObICTPOTY U3MEHEHHSI CKOPOCTHU 10 MOAYIIIO: a = I
t

2
v
3) BenuuuHa, xapakrepusyolias ObICTPOTY U3MEHEHUS! CKOPOCTH 110 HAIIPABJICHUIO: a = R

4) BexkTopHas BenW4MHa, ompezeseMasl IepBOi MPOU3BOJAHON YTIOBOW CKOPOCTH MO BPEMEHHU:
1
r dow
&E=—0-.
dt
5) BekropHast BenuuuHa, ompenaesnisieMas BTOPOM TPOWM3BOJHOW yria MOBOPOTa MO BPEMEHH:
r
2

d’¢
dr’
3. Kakast u3 ¢popmyn BelpaxkaeT nepBblii 3akoH Hpl0TOHA J17151 HHEpIUAIBbHBIX CUCTEM OTcueTa’?

L]
Il

1

1 1 . 1
) F=ma; 2)F=-F,; 3)F=G2"™, 4 F=mg; 5) Eom Y F=0, 1o
r

1
v =cosnt
4. Kaxas 3aBUCHMOCTb BBIpa)kaeT BTOPOii 3akoH HeroToHa?
1 r 1 1 m -m 1 r noT
1) F=ma; 2)F=-F,; 3) F=G—=—*; 4) F=mg; 5) Ecm F =0, To0
r i=0
1
v =cosnt

5. Kakas 3aBHCUMOCTH IIOKa3bIBACT, UYTO BCAKOC JIeNiCTBUE TEI APYyr Ha Apyra UMECT XapaKTCp

B3auMOJICUCTBUS?

1 1 1 . 1 nor
) F=ma; 2)F=-F,; 3)F=G2™, 4 F=mg; 5) Eom Y F=0, 1o
r

1
v =cosnt
6. Kakast u3 popMyaupoBOK BbIpa)kaeT 3aKOH COXpaHEHHS UMITYJIbCa:



1) UMnynbc 3aMKHYTOM CUCTEMBI HE U3MEHSIETCS] C TEUEHUEM BPEMEHH.

2) 'eomeTpuueckas cymMmma UMIYJIbCOB T€J, BXOISIIUX B 3aMKHYTYIO CHUCTEMY, €CTh BEJIMYUHA
MOCTOSIHHASI.

3) B 3amkHyTOl cHcTeMe MeXaHW4ecKash SHEprusi COXpaHsAeTcs, €CIM ACHCTBYIOT TOJIBKO
KOHCEPBATUBHBIC CUJIBI.

4) 3amkHyTasi (M30JUpPOBaHHAs) CUCTEMa — 3TO MEXaHUYecKas CHCTeMa Tejl, Ha KOTOPYIO He
JIEMCTBYIOT BHEIIIHUE CHUJIBI.

5) BHemiHue CUIIBI — 3TO CHIIBI, C KOTOPBIMH Ha Tejla MEXaHHUYECKON CHCTEMBI JICUCTBYIOT Tea,
HE BXOJISIIINE B JIAHHYIO CUCTEMY.

7. Kakas u3 ¢hopmyn BeIpakaeT CHITY TPEHHS CKOIbKCHUS?

— . o m, r_ L. _ . oL
1) F=—kx; 2)F—GT2, 3) F=mg; 4)F=u-N; 5 F=ma

8. Teno paBHOMEpPHO MEpeMEIIAeTCs M0 TOPU3OHTAJIBLHON IMOBEPXHOCTH W3 IOJOXKEHUS 1 B
OJIOKEHUE 2.

S

»
>

A

1 2
[ ] [ ]

Kakyto paboTy coBepiiaeT npu 3ToM CHiia TsHKeCTU?

2
1) A=F-S-Cosa; 2) A=mg-S-Cosa; 3) A=0; 4).[Fs-ds; 5) A=mgS .
1

9. Mo1HOCTh B MEXaHUKE 3TO:

1) BektopHas Benu4rHa, paBHasi IPOU3BEICHHUIO BEKTOPA CHIIBI HA BEKTOP CKOPOCTH.

2) CkansipHasi BeIMUMHA, paBHas padoTe, BBINOJIHEHHON B €IMHULLY BPEMEHHU.

3) CkansipHOe npou3BeieHHe paboThl Ha BpeMs, 32 KOTOPOE OHA BBIMOJIHEHA.

4) CkaysipHO€ TTPOU3BEICHUE BEKTOPA CHJIBI HA BEKTOP TIEPEMEIIICHHS.

5) CkansipHasi BeTMYMHA, paBHAs MPOU3BEACHUIO CHIIBI HA MEepeMElIeHHe U Ha KOCHHYC yrja
MEX1y HUMH.

10. Kunernueckas 3Heprus Tejia Mpy NoCTyNnaTeIbHOM JABMKEHUH onpeaerseTcs GopMynoii?

kx? Jo’ mo? mw*A*

1) E=mgh; 2)E=7; 3) E= ; 4) E= ; 5) E= 5
11. TloTeHmaibHAast YHEPTHUS TeJla MACCON M Ha BBICOTE /i ompenenseTcst GopMyIoii:
kx2 2 2 2A2
D E=mgh; 2) E==-; 3) E= JO gy g 5y po oA

12. TloTrenuanbHas sHEPrUs ynpyroaehopMUpOBaHHOIO Tela onpezensercs GopMyioi:

2 2 2 242
1) E=mgh; 2)E:kx7; 3)E:Ja) 4y =" 5)E:M

13. 3akoH coXpaHEHHsI UMITYJIbCA, 3aNTMCAHHBIN IS IBYX TeJ NP aOCOIIOTHO YIIPYroM yaape
MMEET BUJIL:

2 2 2 2
D)y, = (m+m, )it y) TR T T 3)

2 2 2
mb | b, _ (my +m, )u

2 2 2

; 4) ’nl’l)l +m2‘l)2 = nill{il +m2152; 5)

n

Z(Eki +Em) =const .

i=1
14. Monayns MOMEHTA CHJIBI OTHOCUTEILHO HETMOIBIKHON ToukH (0) 3TO:
WM=F-d, 2)yM=F-t; 3))M=F-¢;, 4 M=F-1; 5 M=F-w.
rae d - nedo cuibl, 1 - paccrosiaue ot Touku BpamieHus (0) 10 TOYKH MPHUIIOKEHUS CUITBL, f -
BpeMsi IEHCTBUSI CUJIbI, (@ - YTJIOBasi CKOPOCTh BpAIICHUS, &€ - YIJIOBOE YCKOPEHHUE BPAILICHHUS.



15. MoMeHT HHEpIUU MaTepUAIBLHON TOYKH OIpeaemseTcs: GopMyIoi:

1 2.

) J,=Am 175 2) J=YJ,; 3)J:ém12; 4)J:Emr 5) J=J, +ma’,

rae  Am, - Mmacca MaTepHaabHOM TOUKH, 7, - PACCTOSHUE OT TOYKH JI0 OCH BPALICHUS,
| - nyMHA CTEPKHSL.

16. MoMeHT uHepLUH Tejla OTHOCUTEIBHO OCH BPAIICHUS €CTh!
1 1
) J,=Am-r7; 2)J=>J; 3) J:Emlz; 4) J:Emrz; 5) J=J, +ma’,
rue
Am, - macca MaTepUaIbHOW TOYKH, 7, - PAaCCTOSHUE OT TOYKHU 10O OCU BpalleHusd,l - qiuHa

CTEPHKHS.

17. Teopema IllTelinepa, omnpenenstonias MOMEHT HHEPIHMH TejJa OTHOCHUTEIBHO JHOO00W ocHh
BpallleHUs1, BRIpakaeTcs (HOpMyIIoi:

D J,=Am-r’; 2)J=)J; 3) J:%mrz; 4) Jzémlz; 5) J=J, +ma’,

rae  Am, - Macca MaTepHaabHOM TOUKH, 7, - PACCTOSIHUE OT TOYKH J0 OCH BPALICHUS,

1 - nmmuna crepkHsA, J_- MOMEHT HMHEPUUM OTHOCHUTENIBHO NapajlICIbHOW OCH,
npoxojsiien yepes ueHtp macc C Tena, a — pacCTOSIHUE MEXy OCSIMHU, M - Macca Teja.
18. Kunetndeckas sHEprus BpameHus: abCOIFOTHO TBEPJIOTO TeJla BOKPYT HEIOIBHXKHOM OCH:

2 2 2 2 2
mo Jo Jo~o mv kx

1) E= ; 2) E= ; 3) E= ; 4) E=mgh; 5)E=7.

19. TlonHast KuHETHYECKask SHEPTUS A0COIIOTHO TBEPJOTO Teja:

2 2 2 2 2
Mmooy E=T 3y gt Y B gh 5)E:kx7.

1) E=

20. OcHOBHOE ypaBHEHHE OUHAMHUKU BpalllaTEJIbHOIO ABM)KEHHS aOCOIIOTHO TBEPIOro Tela
UMEET BUJL:
1
L r 1 r 1 r dL
WYM=J-¢;2)F=m-a; 3)L=J-0; 4 v=w-r; 5) d—=0.
t
21. MOMEHTOM HMIIyJIbca TBEPAOIO TeEJla OTHOCUTENIBHO HEMOJBUKHOM OCH Ha3bIBAETCS
BEITMYNHA, ornpeensiemMast GopMyoi:

1 T 1 1 dL r 1 v 2
) L=Jow; 2) p=mv; 3)d—=M; 4) L=const; 5) J =mr~.
t
22. 3aKOH COXpaHEHUSI MOMEHTA UMITYJIbCA OMPENETSAETCS BEIPAKEHUEM
1 T 1 1 dL r 1 2
) L=Jow; 2) p=mv; 3)d—=M; 4) L=const; 5) J =mr-.
t

23. 3akon ['yka ans ynpyrux nedopmanuii TBEpIOro Tejaa UMeeT BUJ:

F
1) o=E-¢; 2) F=—kx; 3)5=A1—1; 4)0':%; 5) F=u-N.

24. 3aKOH BCEMUPHOI'O TATOTEHUS /715 JIFOOBIX JBYX MaTepUalbHBIX TOUEK:

1 1 Tr . .
) F=mg; 2)F=ma; 3)F=—kx; 4)F=m‘;—”; 5\ F=G™ 2
t r

T
25. Hanpsik€HHOCTB TOJIS TATOTEHUS ( g) 3TO:
1
r F yo, v
Dg=—: 2)g==; 3)g=—;
m m t
26. YrnoBast CKOpOCTb IPU BpalLlleHUH aOCOIIOTHO TBEPOro Teja onpeaensercs GopMyou:

HF=gMM, 5,1
r m



Do=2: Yo=2w: 3)e=22, He=Lt, 50=2
R dt J T

27. YriaoBoe yCKOpPEeHHE MPH BpallleHHH a0COIIOTHO TBEPAOIO Tella onpeaensercs GopMyIoi:

do d’e a M Al
De=—; 2)e=—5; 3 e=—"5; 4e=—; 5 e=—.
) dt ) dr’ ) dr’ ) J ) 1
28. Kak cBs3aHbI MEXKIy COOO# YIiIOBasi ¥ INHEWHAsI CKOPOCTh:
2
l)g:d—a); 2)a):d—(p; JYv=w-R; 4) w=2nv; 5)g=d¢

dt dr’
29. Kakoit ¢opMynoii MOXKHO BBIPA3UTh HOPMAJIbHOE YCKOPEHHE OTHEIBHBIX TOYEK
BpAILAOLLEroCcsl TBEPJIOT0 TEJIa UEPE3 €TI0 YIVIOBYIO CKOPOCTb:

2
a =¢-r; 2)an:%; 3)an:a)2R; 4)a72%; 5)a:qfaj+a12_
t

30. Kakoii ¢opmysnoli MOXHO BBIPa3uTh TaHTCHIMAILHOEC YCKOPEHHE OTACIBHBIX TOYEK
BPALLAIOLIEr0Cs TBEPAOTO TEJIa YEPE3 €0 YIII0BOE YCKOPEHHUE:

2
Da =¢er; 2)a, :%; 3) a,=w’R; 4) a, :%; 5) a=\la; +a; .
t
31. Cuna TpeHus KaueHus onpesensercs GopMyIIou:

1) F=p,-N; 2) F=u-N; 3)F=%; 4) F=—ke; 5) F=mg.

2. TEPMOJAUHAMMUKA U MOJIEKYJIAPHASI ®U3UKA
1. YpaBHEHHE COCTOSHUS UJI€AILHOTO ra3a:

1) PV =Const; 2) P=Ra,T; 3) PV:ﬂRT; 4) V=V rT; 5)
M
P:zn<EmH >
3
2. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KHHETHUECKON TEOPUH:
1) PV =Const; 2) P=FRea,T; 3) PV=ERT; 4) Vv=VarT, 5)
M
P:zn<EmH >
3

3. M3oTepMudeckuii mporecc BeIpakaeTcs (GopMyIIoi:

1) PV=Const;  2) P=Ra,T; 3) PV=2RT; 4) V=V,aT; 5)
M

2
P=—n<E_ >.
3 KUH
4. N3oxopudeckuii mpoiecc BbIpaxaercs Gopmymoii:

1) PV=Const;  2) P=Ra,T; 3) PV=2URT; 4) V=V,aT; 5)
M

2
P=—n<E_ >.
3
5. N3obapudeckuii mporecc BeIpaxaeTcs: hopMyJIoi:

1) PV=Const;  2) P=Pa,T; 3) PV="2RT; 4) V=VaT; 5)
M

KUH

P:zn<E >,
3

6. Ilpu cxatum wuaeadTbHOTO Ta3a ero o0BbEM YMEHBIIAETCSs B 2 pasza, a Temreparypa
yBenuuuBaeTcs B 2 pa3a. Kak u3aMeHuTcs npu 3TOM AaBiieHue ras3a?



1) yBennuutes B 2 pa3a;  2) yMEHBLIMTCS B 2 pa3a;  3) yBeIMUUTCS B 4 pasa;
4) yMeHbIIUTCA B 4 pa3a; 5) HE U3MEHUTCA.
7. JlaBneHne uaeanbHOTO ra3a YMEHBIINIIOCH B 2 pa3a, TeMIepaTypa ra3a yBeJIuuuiach B 2 pasa.
Kaxk n3menwics mpu 3Tom 00beM raza?
1) yBenuuwiics B 2 pa3a;  2) yMeHbIIWICS B 2 pa3a; 3) yBequuuics B 4 pasa;
4) ymeHbmuics B 4 paza;  5) HE U3MEHUIICS.
8. Kaxas u3 popmyn Beipaskaer 3akoH Jlanbrona?
1) g:%kT; 2) u :é%m; 3) P=P+P,+P+..+P;

n?

4 pv="LRr; 5
M

1
P=—nm<0*>.
3
9. Kakast u3 ¢popMyn BBIPOKAET paBHOMEPHOE paCIpe/IeIICHHE YHEPTUH 110 CTETICHUS CBOOOIBI?

1) g:lkT; 2) u:iﬁRT; 3) P=R+P+P+..+P;
2 2M

n?’

4 pv="LRT; 5
M

1
P:§nm<uz>.

10. Kakas u3 popmyin BelpakaeT BHYTPEHHIOIO SHEPTUIO CUCTEMBbI?

) e=<kT; 2) u=L2RT; 3) P=R+B+B+.+B; 4 PV=T2Rr; 5
2 M M

1
P:§nm<z)2>.

11. 3akon pacnpenenenus MakcBeia XxapaKTepU3yeT:

1) paBHOMEpPHOE pacHpeeseHne YHEPTUU 110 CTENIEHSIM CBOOO/IbI;

2) ypaBHEHHE COCTOSHUS UJI€AIbHOTO Iasa,

3) pacnpeneneHne MOJEKYJ 0 CKOPOCTSIM;

4) pacnpeneneHre MOJIEKY B TOTEHIIMATILHOM CHJIOBOM I10JIE;
12. 3akoH pacnpenenenus bonbiiMaHa XapakTepu3yer:

1) paBHOMepHOE pacipeesieHue SJHEPIHU MO CTETEHM CBOOOIbI;

2) ypaBHEHHE COCTOSHUS UAEATBHOIO rasa;

3) pacmpeneneHre MOJIEKYJ IO CKOPOCTSIM;

4) pacmpeneneHre MOJIEKYJ B IOTEHIIMAIBHOM CHIJIOBOM IIOJIE.
13. YpaBHenue spneHus qudQy3un npeacranisercs GopMynoit:

1) F=—77QAS; 2) Q=—xd—TASAt; 3) M=—Dd—’DASAt;
dz dz dz
4)D=§/1<u>; 5)77=%/1<1)>p; 6)x=§/1<u>pcv.
14. YpaBHeHue sIBICHUS BHYTPEHHET 0 TPEHUS MpeacTaBisieTcs GopMyIno:
N F=pn@as: ) 0=—x2 Asar: 3y M =—D2 AsAr:
dz dz dz
4)D=§/1<u>; 5)77=§/1<U>p; 6)x=§/1<u>pcv.
15. YpaBHeHue sSBICHUS TETIONPOBOTHOCTH MPECTaBISAETCS (HOPMYIION:
) F=-pn@as: 2) 0=-—xL Asar: 3y M =—DP AsAr:
dz dz dz
4)D:%/1<u>; 5)77:§/1<u>p; 6)x:%/1<u>pcv.
16. Koapdunment nuddy3un Beipakaercst GopMyoii:
) F=n@as: 2) 0= Asar: 3) M =-DP AsAr:
dz dz dz



4)D=§/1<u>; 5)77=%/1<U>p; 6)x=%/1<u>pcv.

17. KoadurmeHT BHYTPEHHETO TPEHUS BhIpakaeTcsi (hOpMYJIIO:

) F=pn@as: ) 0=—x asar: 3y M =-DYL AsAr:
dz dz dz
4)D=%ﬂ,<l}>; 5)77=%/1<U>p; 6)x=%/1<u>pcv.
18. KoapumueHT TermonpoBoHOCTH BeIpakaeTcsi OpMyJIIOi:
dv dr dp
1) F=—n—AS,; 2) Q=—x—ASAt; 3) M =—D—=ASAt,;
dz dz dz
4)D=§/1<u>; 5)77=%/1<u>p; 6)x=§/1<u>pcv.

19. AnnabaTruecKkuM MPOIeCCOM Ha3bIBACTCS MPOIIECC, MTPOTEKAFOIIN:
1) mpu OCTOSIHHOM TeMIleparype;
2) 1pu OCTOSIHHOM JIaBJICHUH;
3) 6e3 oOMeHa sHepruel ¢ OKpy»Karolieil cpeaoi;
4) pu IOCTOSIHHOM 00bEME;
5) HeT MpaBUJIBLHOTO OTBETA
20. Kakas opmyia BeIpakaeT MepBhIii 3aKOH TEPMOTMHAMUKH:

1) PV = %RT ; 2)Q=AU+A; 3)Q=AU; 4)Q=A; 5)A=-AU.
21. [1epBblii 3aKOH TEPMOJMHAMUKH ISl a11a0aTHYECKOT0 IMPOLECcca UMEET BUI:
1) PV = %RT . 2)Q=AU+A; 3)Q=AU; 4)Q=A: 5)A=-AU.
22. IlepBblil 3aKOH TEPMOJIMHAMUKH ISl U30XOPUYECKOT0 IIpoliecca UMEET BUJL:
1) PV = %RT . 2)Q=AU+A; 3)Q=AU; 4)Q=A; 5)A=—AU.
23. IlepBblil 3aKOH TEPMOJIMHAMUKH ISl U30TEPMHUUECKOTO MPOIiecca UMEET BUA:
1) PV = %RT . 2)Q=AU+A; 3)Q=AU; 4)Q=A; 5)A=—AU.

24. VpeanbHbI ra3 MOMY4YMII KOJIMYECTBO TeruloThl, paBHoe 300/x u coBepummsn paboTy,
paBHyto 100 J[x. Kak n3meHunacy npu ’TOM BHYTPEHHSS SHEprus raza’?
1) yBenmnumnacs Ha 400 [Ix;  2) yBenuuwmiack Ha 200 [Ix; 3) ymensiuiach Ha 400 JIx;

4) ymenbininach Ha 200 Jx; 5) He u3MeHuUach.
25. Yemy paBHO HM3MEHEHUE BHYTPEHHEW SHEpruu ras3a, €Clid €My Iepelald KOJUYECTBO
teroThl, paBHOE 300 [k, a BHEIIHUE CUITBI COBEPITIIIN HaJl HUM padoty, paBHoe 500 J[x?

1) 200 Ix; 2) 300 Ix; 3) 500 x; 4)800 Ix; 5)0 Ix.

26. VneanbHas TenoBas MalllmHa, padoTatomias no nukiy KapHo, monydaer 3a Kaabli IIUKI OT
Harpesatensa 2520 [Ix tenna. Temneparypa Harpesarens 400 K, xomonnnsauka 300 K. Haiitu
paboTy, coBeplIaeMyl0 MAIIMHOM 3a OJWH ULHWKJI, W KOJMYECTBO TeIJa, OT/IaBaeMOro
XOJIOMIBHUKY 32 OIMH LIUKJL.

1) 600 [Ix; 2000 1x; 2) 700 dx; 2200 JIx; 3) 630 [Ix; 1890 JIx;

4) 800 Ix; 1200 IIx; 5) 1200 Hx; 700 JIx.
27. B peanbHOM rase:

1) He yuuThIBaeTCs pa3Mepbl aTOMOB (MOJIEKY);
2) y4YUTHIBAaETCA pa3Mepbl aTOMOB (MOJICKYII);
3) He yuuThIBaeTCS CHJIbl IPUTSKEHUS MEKIY aTOMAMHU (MOJIEKYJIaMH);
4) He yYUTBIBACTCS CHJIbI OTTAJIKUBAHUS MEXIY aTOMOB (MOJIEKYN);
5) y4MTBHIBAETCS CHUJIBI IPUTSHKEHUS MEXAY aTOMaMU (MOJIEKYyJIaMu);
6) YYUTBHIBAETCS CHJIbI OTTAIKMBAHHS MEXITY aTOMOB (MOJICKYJIAMH );



[Ipennaraembie otBetsl: 1) 1,2,3; 2)4,5,6; 3)1,3,4; 4)2,5,6; 5)1,4,5.
28. BHyTpeHHss S5HEPTHs pealIbHOTO ra3a:

1) Gosipliie BHYTPEHHEN SHEPIUU UJI€AIBHOIO I'a3a;

2) MeHbllle BHYTPEHHEH SHEPruu UaeaabHOro ra3a;

3) 3aBUCHUT OT TEMIIEpaTypbl UACATBHOIO ra3a;

4) 3aBUCHUT OT JaBJICHUS UACATHHOTO ra3a;

5) 3aBHUCHT OT 0ObeMa UeaTHLHOIO Ta3a.

3. 2JIEKTPUUYECTBO U MATHETHU3M. 4. KOJTEBAHUSA U BOJIHbI.
1. Koropas u3 popmyn Beipakaer 3akoH Kynona?

& F
Di=—"= D F=kIL; HE-"; 4 A=¢(p-0).
R+r er q,
2. ITo xaxoit opmyie onpeaensieTcst HanpsHKEHHOCTh SJIEKTPHUECKOro MOJIsl TOYSYHOTro 3apsiia?
nE=2; 2)E=—21_, HE=YL, HE=-—"_.
&, 4rg,r d 2rg,a
3. 1o kaxoii popmyie onpenensercs NOTeHLKal Mol TOYEYHOTo 3apsa?
q rdr q-d q-d
1) o= 7 2) o= ;03 —@ = i 4) Ap= .
)¢ 4re,r )¢ -[ 2rg,a ) 9= Seg, ) Av 2S8¢g,
4. Koropast u3 ¢hopmyi sIBIsieTCs ONpeeneHneM EMKOCTH KOHeHcaTopa?
pl_t,1. Ne=2, =4, sHr -1,
c ¢ G u Q . wc

5. Mo kaxoii popmyiie onpenensiercs: 00IIasi eMKOCTh CHCTEMbI MTOCIIEI0BATEIbHO COCTUHEHHBIX
KOHJICHCATOPOB.

I 1 1 _¢qte+.ate,

1)l:_+_+,__+_; 2) c=¢+c,+¢+.tc,33) c= 2 4)12 .
C

(R c, € Cyr.nC, c ¢ +c,

6. 1o xakoi dopmyrne ompeaensercs 00Imas €MKOCTh CHCTEMbl MapajIelbHO COEAMHEHHBIX
KOHJICHCATOPOB.

I 1 1 1 ¢ +c,+...+c
)—=—+—+..4—; 2)c=¢+c,+c+...+c,; 3)c="—""2""—1; 4
c ¢ G c, ¢ Cy.tC,
11
c ¢ +c,

7. Uto Ha3bIBAaETCs DIEKTPUUECKUM TOKOM?
1) Xaotuueckoe IBUKEHUE 3aPSKEHHBIX YaCTHUIL;
2) HanpaBneHHoe ABM)KEHHE 3apsHKEHHBIX YaCTHIL;
3) HanpaBnenHoe ABUKEHHE aTOMOB U MOJIEKYJI;
4) XaoTHueckoe IBMKEHUE HOHOB.
8. Koropast u3 hopmys mpecTapiseT 3anuch 3akona Oma Jij1s ydacTKa meru?
DI=—f—. 2izyE; =Y. ai=L
R+r R S
9. Koropas wu3 ¢dopmyn mpeacTaBiseT 3aBHCUMOCTb CONPOTHUBICHHUS METANIMYECKUX
MPOBOJHHUKOB OT TEMIIEPATypbI?

1) Q=J"Rt; 2) R=R,(I+at); 3) Q=JUr ; 4) R:J%_
t
10. Kotopast u3 ¢opmyia mpeacTaBisieT 3aBUCUMOCTb COIMPOTHBIIEHHSI OT €r0 F€OMETPUYECKUX
pazmepoB?

1 U U
1) R=R,(1+ar); 2)R:%; 3)R:pE; 4)R:7; 5)R:]__S.

11. Koropast u3 dhopmy:n npencrasiset 3akoH Jxoyns-Jlena?



1) Q=J?Rt; 2) R=R,(1+at); 3)J=—2—; 4) R=pl—.
R+r S
12. TTepoe nmpaBmiio Kupxroda?
1) Cymma HanpskeHU# B 3aMKHYTOM KOHTYpe paBHa (.
2) AnrebGpanyeckasi CyMMa TOKOB B 3aMKHYTOM KOHTYpe paBHa (.
3) Aunrebpanueckas CyMMa TOKOB B y3JI€ Pa3BETBIICHHs AIEKTPUUECKOM 1ienu paBHa 0.
4) CyMMa IOTEHIIMAJIOB B y3JI€ Pa3BETBICHUS JICKTPUIECKOM 1ernu paBHa 0.

13. Kakue Toku B [-om npaBusnie Kupxroda 6epyrest co 3HaKaMu «+» U « —»?
1) Bce Toku GepyTcest CO 3HAKaMU «+»
2) Tokwu, BTEKalOLIMe B y3ell OepyTCsl CO 3HAKOM «+», a BBITEKAIOIINE U3 y3JIa — CO 3HAKOM
«=m.
3) Toku, TeKyIiue Mo 4acoBOW CTpeNKe, OepyTcsl CO 3HAKaMH «+», POTUB YaCOBOM CTPENIKU
— CO 3HAKOM « —».
4) Toku, coBHajamIIMe MO HAIMPABJICHUIO C HaMpaBlIeHHEM 00X0Ja KOHTypa, OepyTcs co
3HAKOM «+t», a TEKYyILME IPOTUB HaPaBIEHUS 00X04a — CO 3HAKOM «—)».
14. Bropoe npaBuio Kupxroda.
1) B 3amKkHyTOM KOHType anreOpanyeckas CcyMma MaJ€HUH HalpsbKeHUH — paBHA
anredpanvdeckoi CyMmme 3JIEKTPOABUKYIINX CHIL.
2) AnreOpanyeckasi CyMMa TOKOB B 3aMKHYTOM KOHTYpe paHa 0.
3)B 3aMKHYTOM KOHType anreOpanueckass CyMMa CHUJ TOKOB paBHa CyMMe
AIIEKTPOJBHIKYILIUX CUJI.
4) AnreOpanueckas CymMMa CUJI TOKOB B y3JIe Pa3BETBICHHON AJIEKTpUUecKoi 1ienu paBHa ().
15. Kakue Toku Bo 2-om mpaBuiie Kupxroda 6epyrest co 3HaKaMU «+» U « —»?
1) Toxku, Brekaronye B y3ei, OepyTcs co 3HaKaMU «+», BBITEKAIOLINE U3 y3J1a — CO 3HAKOM
«=n.
2) Toku, coBmajaroIMe MO HAMPABICHHIO C HampaBieHHEM 00X0aa KOHTypa, OepyTcs co
3HAKOM «+», a TEKYyIllMEe IPOTUB HApPaBIEHUS 00X0Ja — CO 3HAKOM «—).
3) Bce Toku GepyTcs CO 3HAKOM «+.
4) 3Haku «+» U «—» BBIOUPAIOTCS JIJIs1 TOKOB IIPOU3BOJIBHO.
16. Tlo xaxoit Qopmyne ompenensieTcss oOIIee COMPOTUBJICHHE R TPU TMOCIEAOBATEILHOM
COEJMHEHUH HECKOJIBKUX MTPOBOJIHUKOB?
SR

1 1 1
H—=Y—; 2)R= ; ) R=)>R; 4 —=)>R.
)R Z:Ri ) R-R,+R,-R,+...R ‘R _, ) Z )R Z
17. Tlo xakoit ¢opmyne ompenenseTcss oOIiee COMPOTUBIEHHE R TMpU MapaieabHOM

COCTMHCHUHU HECKOIBKUX TTPOBOTHUKOB?
2R

1 1 1
) R z i ) Z i ) R ZRi ) R-R,+R,-R,+...R,-R

1

18. Yto Takoe p—n nepexon?

1) KoHTakT 1BYX pa3HOPOAHBIX METAJJIOB.
2) KoHTakT MeTalI-1u31eKTPHUK.
3) KoHTakT 1ByX BHJIOB MOJIYIPOBOJHUKOB C Pa3HBIMHU TUIIAMU ITPOBOAUMOCTH.
4) KoHTaKT ABYX THIIOB JIEKTPOJIUTOB.
19. Kakoe cBOWCTBO p —n Nepexo/1a NCHOJIb3YETCs B MOITYIIPOBOAHUKOBBIX TN01aX?

1) OgHOCTOPOHHSS MPOBOIUMOCTb.
2) 3aBUCHUMOCTb CONTPOTUBJICHUSI OT TEMIIEPATYPHI.
3) 3aBUCHUMOCTbH COIPOTUBIICHUS OT OCBEIICHHOCTH.
4) Maast BelIMUMHA CONTPOTUBIICHHS.
20. Kakoe siBjleHHE Ha3bIBAETCSI JIEKTPOMAarHUTHON MHAYKLIMEH?
1) TlosBreHne MarHUTHOIO MOJIS IPY MIPOTEKAHUHU TOKA IO LIETIH.



2) Bpamenue KOHTypa ¢ TOKOM B MArHUTHOM IIOJIE.
3) JlelicTBHE MarHUTHOTO IOJISI HA MPOBOAHUK C TOKOM.
4) SIBieHME BOSHMKHOBEHMSI 3JIEKTPUUECKOIO TOKA B 3aMKHYTOM IPOBOJSALIEM KOHTYpPE IIPU
M3MEHEHUU MarHUTHOTO MOTOKA, IPOHU3BIBAIOIIETO 3TOT KOHTYP.
21. Koropas u3 popmyn npeacrasiser OO0 3aKOH IEKTpOMarHuTHON uHAykunn ®apanes?
do
1) e=J(R+r); 2)e¢: - 3) @ =BScosp; 4) D=LJ.
22. Kakoe siBJieHUE Ha3bIBAECTCA CAMOUHIYKIIUEH?
1) SIBneHue BO3HMKHOBEHHUS HMHIYKIIMOHHOTO TOKAa B LMW NpU NPOTEKAaHUU B HeE
IIEPEMEHHOT0 TOKA.
2) IlosiBieHrEe MAarHUTHOT'O TMOJIS MPU IPOTEKAHUU TOKA IO LIETIH.
3) BpaiueHue KOHTypa ¢ TOKOM B MarHUTHOM IIOJI€.
4) JlelicTBME MAarHUTHOTO ITOJISI HA TIPOBOIHUK C TOKOM.
23. Kakoe U3 HMKENPUBEIEHHBIX YTBEPXKACHUN sIBisieTca npaBuioM JleHna Juisi HampaBieHUS
WHIYKIIMOHHOTO TOKa?
1) WHaykuuoHHBIM TOK MMEET TaKO€ HallpaBJIEHHE, YTO €r0 MArHUTHOMH MOJjie NPENsSTCTBYET
M3MEHEHHUIO0 TOT0 MAarHUTHOTO MOTOKA, KOTOPOE €ro CO3alo.
2) WHayKUMOHHBIA TOK HapaBieH IPOTHUBOIMOIOXKHO HAIMPABICHUIO 3JIEKTPUUECKOTO TOKa,
KOTOPBIi €ro co3zal.
3) HanpasieHnue HHIYKIMOHHOTO TOKA ONPEACISETCS MO MPaBUiTy OypaBUHKa.
4) HanpapneHue MHIYKIIMOHHOTO TOKA OMPEENSIeTCS MO MPaBUITY JIEBOK PYKHU.
24. Ilo kako¥ u3 (popmyn BBIYMCIIAETCS BEIMYMHA CUIIbI AMIiepa?

1)F = quBSina; 2) F=JBISina; 3)J=——; a7=2.
R+r R

25. To xaxoi u3 GopMyIl BEIUUCIISETCS BeTHMUnHa cuiibl Jloperna?
_ i — JBl Sina - __ 99 . ___du
1) F=quBSince; 2) F=JBlSina; 3) F=—", 4) F=-n—B-§.
4re,r dx
26. KoTtopast U3 HUXKENpUBECHHBIX (JOPMYIT SBISIETCS ONpPEIeIeHneM HHIYKTUBHOCTH KOHTYpa?
D aJ R
DL=puun’v; 2)L=—; 3)e=-L—; 4)L=-L.
I/ dt w
27. Kotopas U3 HUKENPUBEICHHBIX (OPMYJ IPEJCTaBISIET COOON MHAYKTUBHOE CONPOTHUBIIEHUE
KOHTYypa IEpEMEHHOMY TOKY?
U 1 1
1) R=—; 2)R=p—; 3)R=—; 4) R =oL;
J S wc

28. Kakue kone6aHMs Ha3bIBAIOTCS BBIHYKACHHBIMU AJIEKTPUUECKUMH KOJIEOaHUAMU?

1) Konebanusi, BO3HHMKAIOUIME B CHUCTEME NpPHU COOOUIEHHM MEepPBOHAYAIBLHOTO 3araca

SHEPIUH, BCIIEACTBUE COOCTBEHHBIX CBOMCTB CUCTEMBI U MPH MPEHEOPEKUMO MAIIBIX MOTEPSIX

SHEPTUH Ha BBIJCIICHUE TEIIOTHI.

2) Konebanus, CymecTByoOIUE B CUCTEME MPU IOCTOSHHOM HOMOJHEHNUH 3a1aca YHEPruu.

3) Konebanus, mpoucxosiue no MarTeMaTH4eCKOMY 3aKOHY CHHYCa UM KOCHHYCA.

4) KonebGanus, npoMCXOJAIIME B IENM C MEPEMEHHBIM HCTOYHMKOM TOKa C

DIIEKTPOABMIKYLIEH CUIION. & = &, -sin (a)ﬂt)
29. Kotopast u3 HIDKENPUBEIEHHBIX (HOPMYI XapaKTepU3yeT WHAYKTUBHOE COMPOTUBIICHUE?

2
) Z= RH(mL—i); 2) Rc=i; 3)Z:4/R2+(a)L)2; 4) R, =wL;

wc wc

5. OIITUKA
1. Enununa n3MepeHust OnTUYECKON CUJIbl TUH3bI?
1) crepagman; 2) mokc; 3)repu; 4) guonTpuid; S) MeTp.



2. Ontudeckas cuiia IMH3bI paBHa 2 1. Haiinure ee pokycHoe paccTosiHue.
1)20cm;  2)25cm;  3)50cm; 4)80cm; 5) 1 wm.
3. B xakoil U3 HIXKe MEePEeYNCICHHBIX CPeJ] CKOPOCTh PAaCIPOCTPAHEHUs CBeTa HAaMOOJIbINasi, €CIIH
MOKAa3aTeNH MPEJIOMIICHUS ATUX CPEeJl CIIeAYIOIIHE:
l)anmas - n=2.41; 2)Bona- n=1.33; 3)cnupr- n=1.36; 4)sarapp - n=1.54.
4. Kakoe 13 cieayrommux YCI0BHM YKa3bIBaeT, YTO JIMH3A pacceBaroias?
1) D=3nntp; 2) F<10cm; 3) D<O0; 4)nunzaBorayras; 5) u3o0pakeHne MHUMOE.
5. Kakoe u3 HmKecaenyomux yCciIoBUi yKa3bIBaeT, YTO JIMH3a coOuparomias?
1) nuH3a BeIMyKIIas; 2) U300pakeHue B IMH3E MHUMOE;
3) uzobpakenue B JmH3e npsimoe; 4) D >0.
6. Uto MOKHO cKa3aTh 00 yrie IaJeHus Jiyda CBETa Ha IIOBEPXHOCTh pa3fielia IByX Cpel U yIie
MPEOMJICHUS, €CIIU JIy4 BBIXOJUT M3 ONTHYECKH OoJjiee IMJIOTHOM cpeibl B ONTUYECKH MEHee
MJIOTHYIO?
1) yron nageHus OoJbIle yria MpeloMIICHHUS,
2) yroJ mpesoMIIeHUs OOJIBIIIE yIiia MaacHUs;
3) yroa nmpeaoMJIeHHUS paBeH yri1y NaJeHus;
7. Kakoil yroys mnpenoMJIEHHS COOTBETCTBYET IIPEACIBHOMY YIUIy IIOJIHOTO BHYTPEHHETO
OTpakeHus?
1) 0% 2)45°% 3)90% 4)180°.
8. Kak nu3menurcs GokycHoe pacCTOSIHHE CTEKIISTHHOM JTMH3bI, €CJIH €€ OMYCTUTh B BOILY?
1) He u3MeHUTCS; 2) yBENUYUTCSA;  3) YMEHBIIUTCS.
9. JIyu cBeta nmajaer Ha rpaHHIly paszjena AByX Cpell ¢ IOKa3aTeleM IpeloMieHus n, u n,. B

KaKMX CIy4asx yroJ ajJeHus paBeH yriy npeaoMieHus?
)n >n,; 2)n=n,; 3)n<n,.
10. JIns1 kakux NpoleccoB XapaKTEpPHO SIBJICHHE UHTEpPepeHun?
1) 17 37AEKTPOCTaTHUECKUX TPOLIECCOB;
2) 11 BCeX BOJHOBBIX MPOLIECCOB;
3) s mpoLeccoB paAMOaKTUBHOIO pacHaa;
4) st 9E€KTPOMArHUTHBIX ITPOLIECCOB.
11. Kakne BOJIHBI yAOBIETBOPSAIOT YCIOBUIO KOT€PEHTHOCTU?
1) BosIHBI, UMEIOIIIME OJMHAKOBBIE (Da3bl U MOCTOSIHHYIO Pa3HOCTH JUIMH BOJIH;
2) BOJIHBI, UMEIOLIHME OJIMHAKOBYIO IJIMHY BOJHBI U IOCTOSIHHYIO Pa3HOCTh (a3;
3) BOJIHBI, UCITYCKA€MbI€ OJTHUM UCTOUYHHUKOM;
4) BOJIHBI, UMEIOLIUE PA3INYHYIO JJIUHY U TOCTOSIHHYIO (asy.
12. Kakue BoTHBI MOTYT UHTEPhEPUPOBATH?
1) BOJIHBI OT OJTHOTO UCTOYHUKA CBETA;
2) BOJIHBI, paCIIPOCTPAHSIOIINECS B OJJHOM IJIOCKOCTH;
3) BOJIHBI, UMEIOIIUE OJJUHAKOBYIO SHEPTHUIO;
4) BOJIHBI OJTMHAKOBOH JUTMHBI U TIOCTOSIHHON pa3HOCTH (¢a3.
13. TIpu xakoif pa3HOCTH X0/1a BOSHUKAET yCUJIEHNE KoJieOaHuit mpu uarepdepeHun?
1) mpu pazHOCTH X0/J1a, pABHOM YETHOMY UMCILY JIJIMH TOJIYBOJIH;
2) mpH pa3HOCTH X0]1a MEHbIIIE JJIMHbI BOJIHBI;
3) npu pa3HOCTH X0J1a, paBHOH 1IeTIOMY YHCTy (a3;
4) npu pa3HOCTH X0/1a, paBHON HEUETHOMY UMCITY JJIMH MOJYBOJIH.
14. IIpu kakoif pa3HOCTH X0/1a BO3HUKAET ocialienue kojaeOanuil mpu uHTEpPepeHunn?
1) mpu pazHoCTH X0/a, paBHOM LI€JIOMY YUCITY JJIUH MOJIYBOJIH;
2) mpH pa3HOCTH X0J1a, PABHOI HEUETHOMY UHMCIY JIJIMH MOJIYBOJIH;
3) npu pa3HOCTHU X0/1a MEHBIIE JJINHBI BOJIHBI;
4) mpu pa3HOCTH XOJa, PABHOM YeTHOMY YHUCITy (a3.
15. Kakoe ¢uznueckoe sBICHHE OTHOCUTCS K TU(PAKIIMK BOJIH?
1) sBneHWE HAJIOKEHHUS BOJH, B pE3yJbTaTe YEro IOJy4YaeTCsl OIpeAcsieHHas KapTUHA
MaKCUMYMOB U MUHUMYMOB;



2) siBieHue OruOaHus BOJIHAMHM MPETISTCTBHS,

3) paznoxkeHue Oeoro cBeTa Ha COCTAaBJISIONIME LIBETA;

4) siBeHUE OCNa0JICHHs CBETOBBIX BOJIH MPU PACIPOCTPAHEHUU B CPEJIC.

16. ITpu KakoM yCJIOBHHM MOYKHO Ha0Jt01aTh TU(PAKIINIO BOTH?

1) ecnu ayiviHA BOJHBI BO MHOT'O Pa3 MEHbIIIE pa3MepoB Ipeamera’?

2) ecnu JUIMHA BOJIHBI paBHA YETHOMY YHCITYy aMIUIUTY KOoJIeOaHMUii;

3) eciu JyIMHA BOJIHBI COU3MEpPHUMa C JIMHEWHBIMU pa3MepaMHu IPEeAMETa;

4) ecnu (aza koneOaHU HEMPEPHIBHO H3MEHSETCS.

17. Kakoe siBlieHHE CBUAETEILCTBYET O TOM, YTO CBET IIPEJACTABIISIET COOO0M 3JIEKTPOMArHUTHbBIE
BOJIHBI?

1) naTepdepennus crera;

2) nudpakius CBETOBBIX U JIEKTPOMATHUTHBIX BOJIH;

3) morJyonieHne CBeTa NpUu pacpoCTPaHEHUH B CPEJIC;

4) cKOpOCTb PacpOCTPaHEHHsI CBETA U DJIEKTPOMATHUTHBIX BOJH B BaKyyMe.

18. CKOJNBKO JUIMH BOJIH MOHOXPOMAaTHYECKOTO CBETa C 4acToToil konebanmit v =15-10"Tn
YIIOKUTCS HA TyTH JuinHOW | =1.2mm B Bakyyme?

1)2; 2)10; 3)500; 4)2-10°
19. Yro mnpoucxomut C JIydoM Oe€oro cBeTa MpU MPOXOXKICHUHM 4YEpe3 TPEXTPAHHYIO
CTEKJISIHHYIO TpHU3My, €CIIM TOKa3aTellb NPEJOMJICHUS TMPU3MBI OOJbIIE [MOKa3aTems
IPEJIOMIICHUS OKPYXKAroIeH cpebl?
1) JIyu cmemniaercst BBIXO/S U3 IPU3MBI B HANIPABIICHUH MAPAIICIIEHOM HAa4YaIbHOMY;
2) Jly4 OTKIIOHSIETCS;
3) Jly4 OTKJIOHSIETCS K BEpPIIMHE MMPU3MBI M IIPH 3TOM pa3jiaraeTcs Ha HBETHBIC TYYKH;
4) Jly4 OTKIJIOHSIETCS K OCHOBAHHIO MPU3MBI U TIPU 3TOM pasiaraeTcs Ha [BETHBIC MTYYKH.
20. Kakue ¢usnyeckue sSBICHUS MPOUCXOIAT C JIy4OM O€JIoro cBeTa MpHU MPOXOKICHUH uepe3
CTEKJIIHHYIO TPEXTPAHHYIO NMPU3MY?
1) untepdepenuus;
2) nudpaxys ¥ IperoMIIeHHE;
3) mpenomMiieHre U AUCTIEPCHUS;
4) untepdepeHys U AUdpaKIysL.
21. JIyun Kakoro MOHOXpOMaTHYECKOI0 CBETa UMEIOT HAUOOJIBIIYIO JUINHY BOJHBI?
1) duoneroBsie;  2) opaHxkeBble; 3) 3eleHble;  4) KpacHBIE.
22. Jlyun Kakoro MOHOXpPOMaTHYECKOI'O CBETa UMEIOT HAMOOJIBLIYIO YAaCTOTY KOoJeOaHu?
1) 3enensle;  2) cuHue; 3) KpacHble;  4) OpaH)KEBbIE.
23. Yto ompenensieT BET Jiyda ¢ TOYKU 3PEHHS BOJIHOBOW ITPUPOIHI CBETA?
1) amnutyna KosnebaHuit; 2) CKOpOCTb PaclpoOCTPaHEHUs BOJIHBI;
3) daza xoneGanmii BOJMHBI; 4) IJWHA BOJIHBI, S5) 9acTOTa BOJHBL.
24. Tlo kaKOMy 3aKOHY pacCeUBaIOTCsl CBETOBBIE JIy4H B aTMochepe?

1 1

1A% 2) A% 3)?; 4);.
25. B yeM cocTOUT pa3nuure MEXAY €CTECTBEHHBIM U MOJISPU30BaHHBIM CBETOM?
1) B CKOPOCTH pacrpoCTpaHEHHSI CBETOBOM BOJIHEI,
2) B IUIOCKOCTHU KOJI€OaHUN HANPSHKEHHOCTEH JIEKTPUUYECKUX U MAarHUTHBIX BEKTOPOB CBETOBOM
BOJTHBI
3) B MOTJIOLICHNHU CBETOBOW BOJIHBI BEIIECTBOM;
4) B paccessHMH CBETa MEJIKMMH YaCTUIIAMU U MOJICKYJIaMH BEIECTBA.
26. Kakue BelecTBa Ha3bIBalOT ONTUYECKH AKTUBHBIMU?
1) KOTOpBIE MOTJIONIAIOT CBET;
2) KOTOpbIE U3MEHSIOT HAIIPABJICHUE PACIIPOCTPAHEHUS CBETA;
3) KOTOpBIE BpaIlalOT MJIOCKOCTh MOJSPU3AIIIH CBETA;
4) KoTOpBIC pa3nararoT Oelblii CBET B IBETHOM CIIEKTP.



6. OCHOBBI ATOMHOM U SIAEPHOU ®U3NKH

1. KBanToBas (pu3vka u3ydaer sBICHHUS:

1) mpoucxoasime co CKOPOCTSIMU CPABHUMBIMHU CO CKOPOCTBIO CBETA;

2) mpouCXOJSIIMEe B MaKpOMHUpE, NMpU OOBSCHEHUU KOTOPBIX Kiaccuueckas (u3umka HHOTIA

BCTpEYAeT 3aTPy/HCHUS,

3) npoucxopsiye B MAKpOMHUpPE, KOTOpPbIE Kilaccudeckas Gu3nka OObSICHUTh HE MOXKET;

4) mpoucxoAIre MpH BEICOKUX JIABJICHUAX U OUYEHb BHICOKUX TeMIIeparypax;

5) ykazaHHbI€ B myHKTax 1) u 3).

2. KBanroBas runoresa Ilimanka cocToOUT B TOM, YTO:

1) uznyyeHue U MOTJIOIIEHHWE CBETa MPU BBICOKUX TEMIIEpPAaTypax MPOUCXOJIUT HEMPEPHIBHO, a

MIPU HU3KUX — AUCKPETHO, T.€. OMPEACIICHHBIMU MOPLUUAMU (KBAHTAMH);

2) u3ny4eHue CBeTa MPOUCXOIUT AUCKPETHO, a MOIJIOIIEHNE — HETIPEPHIBHO;

3) W3JIy4eHHE U MOJIOLIEHUE CBETA TPOUCXOAUT JIUCKPETHO;

4) u3nydyeHue M TOTJIOUICHHE CBETa MPOUCXOJUT TOJBKO IMPH MEpexojae aroMa U3 OJHOTO

CTallMIOHAPHOI'O COCTOSIHUS B IPYTOE;

5) xBaHT cBeTa (poToH) 00Ia1aeT KaK KOPIYCKYIISIPHBIMH, TaK U BOJTHOBBIMH CBOHCTBaMHU.

3. Kak u3meHuTCst 4acToTa U3JIydeHusl, €CIIM YHEPTUIO KBaHTa YBEITUYUTCS B 2 paza?

1) yBenuuutcs B 4 paza; 2) ymeHbIIUTCS 4 pa3a; 3) HE U3MEHUTCS;

4)yBenuuutcs B 2 pa3a; S5) yMEHbIIUTCS B 2 pasa.

4. Kakas ¢hopmyna onpezaenser uMmyiabc Gporona?

1) p=mc; 2) p=h—v; 3) p=ﬁ; 4) p=h—v u p=ﬁ;
c A c A

5) Bce nmpuBeZieHHBIE B MYyHKTaxX 1,2 u 3 GopMyIIbI ABISIOTCS MPABUIBHBIMHU.

5. OT KaKuxX mapaMeTpoB 3aBUCUT 3HaUeHHE (DOTOTOKA HACHILIEHUS?

1) ot sHepruu GoToHA; 2) OT CBETOBOTO MOTOKA; 3) OT YaCTOTHI OOIYYAIOIIETO CBETA;

4) OT CBETOBOIrO IOTOKAa M OT YAacTOThl OOJIy4alolEero CBETa; S5) OT CKOPOCTH BBUIETAIOIINX

AJIEKTPOHOB.

6. YpaBHenue (potordexra npu ycioBuu 3anupanusi OTOTOKA UMEET BUJIL:

2
mv

D hv=A+=: 2) vy =As 3) hv=AteUs; 4) hv =m,c*; 5) h%zp.

7. Kakue daxTopsl onpeaensitoT KpacHyro rpanuily ¢Gotodddexra?

1) sHeprus poToHa; 2) HampsHDKEHHUE MEX]TY aHOAOM U KaToJoM; 3) JUITMHA CBETOBOW BOJIHBI;
4) BemiecTBO aHOJA; 5) BEIECTBO KaTo/a.

8. Ilpu ocBemieHny MIaCTUHBI 3€JI€HBIM cBeTOM (oTodddexTa HeT. byner nu oH HabMOaTHCS
py 00JIy4e€HUH TOW ke MIACTUHBI KPACHBIM CBETOM?

1) uer;

2) na;

3) Oyner, eciii MHTEHCUBHOCTH KPACHOTO CBETa OOJIbIIE, YeM HHTEHCHBHOCTD 3€JIEHOTO CBETA;
4) Her, T.K. paboTa BbIX0/1a JIEKTPOHA U3 IJIACTUHBI Oy/ET ele OOoJbIIIe;

5) HeT oTBeTa.

9. JlaBieHue, oka3blBaeMO€E Ha Tejia 3JIEeKTPOMAarHUTHBIM U3JTy4€HUEM, MOYKHO OOBSICHUTB?

1) TONBKO Ha OCHOBE KBAaHTOBOW TEOPHH;

2) TOJBKO Ha OCHOBE BOJHOBOW TEOPHH;

3) Ha OCHOBE KBaHTOBOM U BOJHOBOW TEOPUH;

4) ucnonb3ys A pa3IMuHBIX TEJ pa3Hble TEOPHUH;

5) BO3BHMKHOBEHHEM MEXaHHUYECKUX CHII 33 CUET DJICKTPOMArHUTHOTO TTOJISI.

10. OnrHAKOBO JIM JaBJIEHUE, OKA3bIBAEMOE CBETOM, Ha UEPHYIO MM O€IyI0 TOBEPXHOCTb.

1) oguHAKOBO;

2) Ha Geiyio MOBEpXHOCTh JaBJICHHE CBETa OOJIbIIE;

3) Ha YepHYIO MMOBEPXHOCThH JIaBJICHUSI CBETa OOJIBIIIE;

4) pe3ynbTaT 3aBUCHUT OT JJIMHBI CBETOBOW BOJIHBI, MAJIAIOIIEH HAa 3TH IOBEPXHOCTH;

5) pe3ynbTaT 3aBUCHUT OT YHEPTUU (DOTOHOB.



11. Kakue cBoiictBa cBera nmoareepxkaaet 3 dexr Kommnrona?

1) addexr Komnrona He 1aeT BO3MOXKHOCTH JIeJIaTh BHIBOJIBI O CBOMCTBAaxX CBETA;

2) BOJIHOBBIE CBOMCTBA CBETA;

3) KBaHTOBO-BOJIHOBBIE CBOWCTBA CBETA;

4) KBaHTOBBIE CBOMCTBA CBETA,

5) Ha ocHoBe »dddekra KomnroHa MOXHO cAelaTh, BBIBOJ, YTO CBET CIIOCOOCH
PacIpoCTPaHATHCS TOIBKO B aOCOIIOTHO YIIPYTHX Cpeaax.

12. B kakoMm ciiydyae SHEprusi aromMa BOJOpoja OoJblle: KOTJa AJIEKTPOH HAXOIUTCS Ha
yIaJeHHOU OT si/ipa OpOUTE WM HA CaMOU OIU3KOH K apy?

1) Ha ymaneHHOH OT siipa opouTe;

2) Ha camMoi OJIM3KOM K s,Ipy OpOuTE;

3) sHeprus aTomMa OJMHAKOBa B 000UX CIydasx;

4) aTroM BOJOpOJIa UMEET HaWOOJBIIYI0 PHEPrHUI0 B MOMEHT mepexoja ¢ OIM3Koi OpOUTHI Ha
yIaJeHHYIO;

5) HeT oTBeTAa.

13. Ha xakyro cTallMuOHapHYIO OpOUTY MEPEXOAUT SJIEKTPOH B aTOME BOJIOPOIA MPU UCITYCKAHUU
BUJIUMBIX JIy4€it?

1) co BTOpOIt Ha MEPBYIO;

2) ¢ mo00i1 Ha TIEPBYIO;

3) c nepBoii Ha TO0YIO;

4) ¢ mo0o# Ha TPETHIO;

5) ¢ mo0oii Ha BTOPYIO.

14. Imeetcst 1 CBsI3b M@Ky YaCTOTOM OOpAIIEHUs HIEKTPOHA BOKPYT sIpa aToMa BOJIOpOJa U
YaCTOTOM €ro U3JIy4eHus?

1) umeercs;

2) He umeercs;

3) umMeeTcs, eciu 9acToTa oOpaIeHus IEKTPOHA MHOTO OOJIbIIIE YaCTOThI H3TyUEHUS;

4) umeercss TOJBKO [JJs OpPOUT, paguychl KOTOPBIX YIOBJIETBOPSIOT COOTHOILIEHUIO:

muovr, =n h
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5) umeercsl, eciy 4yacToTa OOpalleHus JIEKTPOHa MHOTO MEHBIIIE YAaCTOThI U3JIYyYECHHUS.
15. CkonbKO KBaHTOB € pa3IMYHON DHEPrHEW MOXKET UCIYCKAaTh aTOM BOAOPOJA MPHU NEPEX0Ie
AIIEKTPOHA C TPEThEW OPOUTHI Ha MEPBYIO?
1) onuH kBaHT; 2) ABa KBaHTa; 3) TpW KBaHTa; 4) 4eThIpe KBaHTA; S) MSATh KBAHTOB.
16. Cornacno rumnotese ae bpoins:
1) TONBKO SJIEKTPOHBI OONATAIOT Hapsily C KOPIYCKYJISPHBIMH TakXe W BOJHOBBIMH
CBOIMCTBaMH;
2) TonbKO (hOTOHBI 00JIaAAIOT KaK KOPITYCKYJIIPHBIMU, TaK U BOJIHOBBIMU CBOMCTBaMH;
3) 4acTHIB! HE MOTYT 00/Ia/aTh BOTHOBBIMH CBOHCTBAMH, €I HX pa3Mepsl mpeBbimaior 107 u;
4) mrobast yacTuiia 06JaaeT HapsAy ¢ KOPIMYCKYJISIPHBIMHU, TAKKE U BOJITHOBBIMU CBONCTBAMU;
5) BonHBI JO0OW MTpUPOABI 00JIaAa0T, B TOH MM HMHOM CTENEHH, KOPHYCKYJISPHBIMH
CBOMCTBaMH.
17. M3 COOTHOIIEHHS HEONPEAEIECHHOCTEH I KOOpPAMHAT M HMIYJIbCOB (HampuMep,

h
Ax-Ap, =—) cnenyer:

2
1) ecnu MUKpOYACTHIIA HAXOJUTCSI B COCTOSTHUU C JOCTATOYHO TOYHBIM 3HAYEHUEM KOOPIUHATHI
(Ax - 0), TO COOTBETCTBYIOIIAs MPOEKIHS €€ HMITyIbca B JTOM COCTOSHUU OKa3bIBaeTCA

COBEPIICHO HEONPEICIICHHON (Apx - oo) , 1 HA000POT;

2) MUKpPOYACTULIa HAXOJUTCA B COCTOSIHUHU, KOTJa HM €€ KOOPAMHATYy, HU COOTBETCTBYIOIIYIO
MIPOEKIIUIO €€ UMITYJIbCA TOYHO OINPEAEIUTh HEIb3S,



3) eclli MHMKpPOYACTHIIAa HAaXOMUTCS B COCTOSHUM C TOYHBIM 3HAUYEHHEM KOOPIWHATBI, TO U
3HaYEHHE COOTBETCTBYIOUICH MPOEKIMH €€ HMITyJbca B ATOM COCTOSHUM MOKHO TOYHO
OTIPE/ICIUTH;

4) yTo yactuia 00JIa1aeT OJJTHOBPEMEHHO KOPIYCKYJISPHBIMU M BOJTHOBBIMU CBOMCTBAMU;

5) 4TO dYacTHUIla HE MOXKET OJHOBPEMEHHO 00JIaaTh KOPHYCKYJSIPHBIMH M BOJHOBBIMHU
CBOMCTBaMH.

18. ®dusuueckuii cmbici BOJIHOBOM GYHKIUU (¥ - (YHKUMH), ONUCHIBAIOIIEH COCTOSHUE

YaCTHULIBI COCTOUT B TOM YTO:
1) 3HaueHUe BOTHOBOW (DYHKIIMH PAaBHO BEPOSITHOCTU HAXOKICHHUS YaCTHIIBI B 3JIEMEHTE 00bemMa
dV B MOMEHT BpEMEHH .

2) BonmHOBass (DYHKIHMSI OMpPEICISCT MOJIOKEHUE YAaCTHIIBI B MPOCTPAHCTBE B JAHHBIH MOMEHT
BPEMCHU [ .

3) KBagpaT MOAYJISA BOJIHOBOW (DYHKIIMH paBEH OTHOIICHUIO BEPOSATHOCTH HAXOXKICHUS YaCTHIIBI
B MasioM o0beMe dV K 3ToMy 00beMy (TUIOTHOCTH BEPOSITHOCTH);

4) 3Has BOJIHOBYIO (YHKIHIO, MOXKHO OIpPENEIUTh TPACKTOPUIO JBWXEHHUS 4YacTUIbl B
IIPOCTPAHCTBE;

5) Her oTBeTA.

19. Kakoe u3 yrBep:xieHuil siBisiercs BepHbIM. Y paBHeHue llpennnrepa

[AVH%—T(E—M)(//:oj:

1) cTporo gokasbIBaeTcss MaTEMaTHUYECKUMH METOIAMU;

2) uMeeT peryjaspHOe pelleHue NpU JI0OBIX 3HAaYeHMsIX MapaMmerpa FE (OJHOW 3Hepruu
YaCTHIIBI);

3) UCHOJB3YIOTCS TOJBKO AJISL PELLIEHUS 3aJa4l 00 SJHEPreTUYECKUX YPOBHSX 3JIEKTPOHA B aTOME
BOJIOPOJA;

4) moctynupyercss Tak K€, KaK B KJIACCHUYECKOM MEXaHUKE IMOCTYJIUPYETCS BTOPOH 3aKOH
HeroToHa.

20. Kakoe U3 mpHUBEIECHHBIX YTBEPKACHUH siBisieTcss HeBEepHbIM. COOCTBEHHBIN MEXaHWYECKUI

MOMEHT MMITyjbca (CIHH) L 3/IeKTpoHa:

1) BBeneH ans o0bsicHeHus onbiToB [lITepHa u ['epnaxa mo pacuieryieHno y3Koro my4yka aToMOB
BOJIOPO/Ia B CHJIBHO HEOTHOPOIHOM MarHUTHOM II0JIE;

2) 5TO BHYTpEHHEE HEOTHEMIIEMOE CBOMCTBO JJIEKTPOHA, MMOJOOHO €ro 3apsiay U Macce;

3) KBaHTOBAs BETMYMHA, HE UMEIOIAs KJIIACCUYECKOT0 aHaJIoTa;

4) KBAHTYCTCA 110 3aKOHY LS =h A éS(S + 1) , TI€ § - CIIMHOBOC KBAHTOBOC YHCJIO,

5) ecTb BeNMYMHA CKaJIIpHAsL.

21. YTBepkJeHHE: «B OJHOM MU TOM >K€ aTOMe He MOXXET ObITh Ooyiee OJHOTO 3JEKTPOHA C
OJIMHAKOBBIM Ha0OPOM UYEeTBIPEX KBAaHTOBBIX UuceN n, | , m; U m » NpeacTaBiaseT co0oi?

1) Bropoii noctynar bopa;  2) npunuun Ilaynu;  3)runoresy ne bpoiins;

4) runore3y Ilnanka;  5) NpUHIMII HEPA3TMUUMOCTH TOKIECTBEHHBIX YACTHII.

22. SInpo aTOMOB y U30TOIIOB OJHOTO M TOTO XK€ 3JIEMEHTA COAepKatT?

1) onnHaKOBOE YNCIIO HEUTPOHOB, HO PA3JIMYHOE YUCIIO IIPOTOHOB;

2) 0IMHAKOBOE YKCJIO MPOTOHOB, HO PA3IMYHOE YHCIIO HEUTPOHOB;

3) KOIMUYECTBO HEUTPOHOB PABHO KOJUYECTBY IPOTOHOB;

4) oAMHAKOBOE YHCIIO AJIEKTPOHOB;

5) pa3InYHOE YHCIIO IIEKTPOHOB.

23. Kakue yTBepkKAEHUS I SHEPTUH CBS3H Sipa SBISAIOTCS BEPHBIMU?

a) DHEPrusl CBS3U s/ipa paBHA TOW SHEPIUHU, KOTOpasl BBLAEISECTCA NpU OOpa3oBaHHUM sAapa U3
OTJEJIbHBIX YaCTHIL;

0) PHeprusi CBSI3W siApa — 3TO SHEPrus, HeoOXoaumas JUis MOJHOTO pAaCIICIUICHHs sApa Ha
OT/IeJIaHHBIE YaCTHUIIBI (HYKJIOHBI),



B) DHEPIUs CBS3U A1pa paBHA TOM 3HEPTUU, KOTOpasl OIJIOIAETCS IPU CUHTE3E si/Ipa.

1) TonbKO yTBEpXKACHUE a); 2) TOIBKO yTBEpKIAeHUE 0); 3) TOJBKO YTBEPXKIACHHUE B);

4) yrBepxkneHus a) u 0);  5) yrBepxnaeHus 0) u B);

24. ledekt Macchl sapa 3T0:

1) BenM4MHA Pa3HOCTH CYMM MAacC BCeX HYKJIOHOB M 00Pa30BaHHOTO M3 HUX aTOMHOTO SJIpa;

2) OTHOUIEHHE MEX]y CYMMapHOM Maccod HYKJIOHOB, HE CBSI3aHHBIX MEXIy COO0O0H, u
CyMMapHOM MacCcol TeX K€ HyKJIOHOB, CBSI3aHHBIX MEXJly CO0OI B siApe aTOMa;

3) BenMuMHA, HAa KOTOPYIO BO3pacTaeT Macca BCEX HYKJIOHOB IpU OOpa30BaHUU U3 HUX
ATOMHOTO $51/1pa;

4) pa3HOCTh MEXIy CYMMapHOW MacCcOi HEHTPOHOB W CYMMapHOM Maccoil IPOTOHOB,
coJiepKalIuXxcs B AIpE;

5) pacuieruienue sapa Ha OTAENbHbIE HYKIOHBI.

25. Kakast u3 npuBeIeHHBIX ()OPMYIT OMMCHIBAET OCHOBHON 3aKOH PaInOAKTUBHOTO pacmaja?
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26. Kakoii 3apsi1 UMEIOT ¢ — yacTulla, [ —4acTula U y —Hu3iydeHue?

1) a—yactuna — MOJIOKUTENbHBIN; [ —uyacTULA — OTPULATEIbHbIN; ¥ —H3IydeHHe HEe UMEeT
3apsa;

2) a—yactuna — OTpULATENbHbIN; [ —vacTula — MOJIOKUTEIbHBIN; ¥ —HU3JIydeHHEe HE UMEeT
3apsa;

3) a—vactunia — He HMeeT 3apsjaa; L —dacTHlla — OTPHULATENBHBIA; ¥ —HU3JIy4eHUE -
MIOJIOKUTEIBHBIN;

4) o¢— wyacTMIla — TOJOXWUTENbHBIA; [ —YacTHlla — HE HMMEeT 3apsjia; y —H3JIyuyeHHue -

OTPHILIATEJIbHBIN;

5) a— 4YacTuua — NOJOKUTENbHBIN; [ — yacTULlA U ) —U3JIy4YEHHUE - HE UMEeT 3apsa;

27. Kakue snepHble NpOLECChl MPUBOIAT K CTPYKTYPHOM NEPECTPOMKE siiep aTOMOB, a KaKHE
HeT?

1) a—, f— pacnaja He U3MEHSIOT COCTaB s/ipa, ¥ — U3JIY4YEHUE — U3MEHSIET;

2) a—pacnagu y —U3Iy4eHUE U3MEHSIOT COCTaB A1pa; [ — pacmaj HeT;

3) f—pacnanu y —u3lydeHUuEe U3MEHSIOT COCTaB Apa; & — paclaj HeT;

4) a—, [— pacnag U3MEHSIOT COCTaB Apa, ¥ — U3JIyUEHUE — HET;

5) a—, f— pacnag u y— U3IIy4yeHHE U3MEHSIOT COCTaB S/Pa;

28. Kakue peakiiuu Ha3bIBAlOTCA AAEPHBIMU?

1) peakiuu, pu KOTOPHIX AP0 MOTJIOMIAIOT SHEPTHUIO;

2) peakuuu, Ipu KOTOPBIX AP0 UCIYCKAIOT SHEPTHUIO;

3) npeBpalleHusl aTOMHBIX SJ€p MPH B3aUMOJEHCTBUHM HUX C AJIIEMEHTAapHBIMU YacTHULAMHU MU
JpYT € APYToMm;

4) BepHBI Bce oINpeziesieHus JaHHbIe B MyHKTax 1-3;

5) cpenu NaHHBIX ONpPEAEIEHUI HET BEPHOTO.

29. Jlns mpoTeKaHWs YIpPaBIsEMOM SAOEpHOW IEMHOW peakuu HeoOXOIUMO, YTOObI
KOA((UIIUEHT pa3MHOKEHHSI HEUTPOHOB ObLI:

1) 6onpmie 1; 2) paen 1; 3) menbmie 1; 4) mensie 10;

KO3 UIIMEHT pa3MHOKXEHUSI HEHTPOHOB MOXKET MPUHUMATh JTH000€ 3HaUCHHE.

30. SlnepHble peakMM CUHTE3a JIETKUX SAEp aTOMOB Ha3bIBAalOTCS TEPMOSIEPHBIMU, IOTOMY UTO
OHH BO3MOXHBI:

IpY HU3KUX TEMIIeparypax;

[IpH BBICOKHX TeMIteparypax (mopsaka 10° - 10° K);

IIPU CBEPXHMU3KUX TeMmeparypax (nopszaka 0,01 — 0,1 K);



TPU CBEPXBBICOKHX TeMIepaTypax (mopsiaxa 107 — 10° K);
IpU TEMIIEpaTypax, YKa3aHHBIX B IyHKTax 2) U 4).

4. METOIUYECKUE MATEPUAJIbI, OMNPEJEJSIIOLIUE ITPOLIEIYPbI
OLIEHUBAHMSI 3HAHHUM, YMEHWH, HABBIKOB M (WJIHW) OIbITA
JESITEJBHOCTH, XAPAKTEPM3YIOLIUX  DTANbBI @®OPMUPOBAHUS
KOMIETEHLIUI

Jlekuuy OLIEHMBAIOTCS II0 IOCEMAEMOCTH, AKTUBHOCTH, YMEHMIO BBIIEIUTH TIJIaBHYIO
MBICJIb.

JIaGopaTopHble 3aHATUS OLIEHUBAIOTCS IO CaMOCTOSATEIBHOCTH BBINOJIHEHHUS PaboTHl,
IPaMOTHOCTH B 0()OPMIIEHUH, TPABUIBHOCTH BBHITIOJHEHUSI.

CamocrosrenbHass paboTa OLIGHHWBAeTCS IO KAayeCTBY M KOJHMYECTBY BBINOJHEHHBIX
JOMAIlHUX WA KOHTPOJNBHBIX paboT, TPaMOTHOCTH B O(OPMIICHWH, NPABUIBHOCTH
BBITIOJTHEHMSL.

[IpomexyTouHas aTTecTanys IPOBOIUTCS B OpME 3aueTa U 3K3aMeHa.

JUis mosydeHus 3a4eTa U 9K3aMeHa CTYAEHT O4HON (hOpMbl 00yueHHs 10JKEH B TEUECHUE
ceMecTpa aKTUBHO TIOCEIaTh JIEKIMH M TPUHUMATh y4dacThe B OOCYKICHHU BOIPOCOB
KaCaoLUXCs U3y4aeMOM TEMBI, BBIIIOJIHUTH U 3AIIUTUTH OTUYETHI 110 IPAKTUYECKUM 3aHITHUSIM.

Jns monmyueHMs 3adera M AK3aMEHa CTYIEHT 3a04HOH (OpMBI OOydeHHS IOJKEH
HalnMcaTh KOHTPOJIbHYIO paboTy, aKTUBHO IOCEIaTh JEKIMM M NPUHUMATh YdacTHE B
00CYXJIEHUH BOIIPOCOB KaCAIOIIMXCS HU3y4aeMOW TEMbl, BBIIOJHUTh U 3AIIUTUTH OTYETHI 110
IIPAKTUYECKUM 3aHITHUSIM.

Kpurepun oueHku 3ayeta U SK3aMeHa MOTYT OBITh TOJY4Y€HBI B TECTOBOH (hopme:
KOJINYECTBO OalyiIoB WJIM  yJOBJIETBOPUTENBHO, XOpOILIO, OTAMYHO. [l momydyeHus
COOTBETCTBYIOIIEH OLICHKM Ha 3a4€Te M DK3aMEHE IO KypCy MCIOIb3YEeTCSd HAKONMUTEIbHAs
cucrteMa OanbHO-PEHTUHIOBOM pabOThI CTy/eHTOB. MToroBas oleHKa CKJIAJbIBACTCS U3 CYMMBbI
0aJUI0B WJIM OLIEHOK, MOJyYEHHBIX [0 BCEM pa3/ielaM Kypca U CyMMBbl OaJllIOB MOJYyYEHHOH Ha
3a4eTe U DK3aMEHE.

Tabmuua 4.1 - Kpurepun oLieHKH YpOBHS 3HAHUM CTYAECHTOB C HUCIOJIb30BAHUEM TECTa
Ha 3a4eTe WIM YK3aMEHE MO0 y4yeOHOM JUCLUILUIMHE

OneHka XapaKTepUCTUKU OTBETA CTYJECHTA
OtinyHO 86-100 % npaBUJIBHBIX OTBETOB
Xopo1io 71-85 %
Y 10BIE€TBOPUTENTHEHO 51-70%
HeynosnerBoputenpHO Menee 51 %

OneHka  «3auTE€HO»  COOTBETCTBYET  KPHUTEpPUSM  OLEHOK OT  «OTJIIMYHO» [0
«yJIOBJIETBOPUTEIHHOY.

OreHka «He 3a4TEHO» COOTBETCTBYET KPUTEPHUIO OLIEHKH «HE YIOBJIETBOPUTEIHHOY.

KonnyecTBo 6auioB M OIEHKA HEYJOBIETBOPUTEIBHO, YAOBJIETBOPUTEIHHO, XOPOIIO,
OTJIIMYHO OIPEENSIOTCS TIPOTPaMMHBIMU CPEJICTBAMH IO KOJIIMYECTBY TPABUIIBHBIX OTBETOB K
KOJINYECTBY CITy4aiiHO BEIOPAHHBIX BOIIPOCOB.

Kputeprnn ornieHUBaHMsI KOMIIETEHITUH CIIETyIOMIHE:

1. OTBeTsl MMEIOT MOJHBIE peleHHus (¢ MpaBWIBHBIM OTBETOM). MX conepxaHue
CBUJCTENLCTBYET 00 YBEpPEHHBIX 3HAaHUAX OOyyaromerocssi M O €ro YMEHUU pelaTh
npoecCHOHANFHBIC 3a/1a4H, OIICHUBACTCS B 5 0aIOB (OTJIMYHO);

2. bonee 75 % OTBETOB HMEIOT NOJHBIE peElIEHUs (C MpaBWIBHBIM OTBETOM). Mx
coJlep’KaHue CBUIETEIHCTBYET O AOCTATOYHBIX 3HAHUSAX OOYYalOIIErocs U ero YMEHUHU pelaTh
npodecCHOoHANIbHBIC 3a/1a4u — 4 OaJiyia (XOpolo);



3. He menee 50 % OTBETOB MMEIOT IOJIHbIE pelIeHUs (C MpaBWJIBHBIM OTBETOM). MX
COJIepKAHNE CBHJETEIBCTBYET 00 YAOBJIETBOPUTENBHBIX 3HAHMUAX OOYdYaIOLIerocs U O €ro
OTPaHUYCHHOM YMEHHHU pellaTh MpOecCHOHATIbHBIC 3a7a4l, COOTBETCTBYIOUINE €ro Oymyinei
kBarukanuu — 3 6amia (ya0BIETBOPUTEIBHO);

4. Menee 50 % OTBETOB MMEIOT pELIEHUs C NpPaBUIbHBIM OTBeTOM. WX coneprkaHue
CBUJICTEIILCTBYET O cHa0bIX 3HAaHUSAX OOYydYalomerocs W O €ro HE YMEHUH peliath
npodeCCHOHANIbHBIC 3a/1auu — 2 Oaiiyia (HeYIOBICTBOPUTEIBHO).



