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1. IEPEYEHb KOMIIETEHIIUHA C YKA3AHUEM 3TAIIOB UX ®OPMHUPOBAHMS
B NTIPOLNECCE OCBOEHHUSA OBPA3OBATEJIBHOU ITPOI'PAMMBbI

B pesynsrare ocBoenus OIIOIl GakamaBpuara mo HampaBieHuto oOydenus 23.03.03
OKCIUTyaTanusi TPaHCHOPTHO-TEXHOJOTUYECKUX MAIIUH U KOMIUIEKCOB, YYalllMMCS TOJDKEH
OBJIAJIETh CAEAYIOUUMHU KOMIIETCHIIUSIMHU.

Tabmuma 1.1 — TpeGoBaHus K pe3yabTaTaM OCBOCHUS JUCITUTITMHBI

Konn Kon wu HaumenoBanwue | [lepeueHn IJIAHUPYEMBIX
HAaNMEHOBAaHUE WHJIUKATOpa JOCTHKEHUSA | pE3YIbTAaTOB 00yueHus 1o
KOMIIETEHIINU KOMIIETCHIIUHU JUCIHUAIIIINHE

OIIK-1 CnocoGen | OIIK-1.1  lemoHcTpupyet | 3HATh: TEOpPETUYECKUE OCHOBBI
IPUMEHSTh 3HaHUE OCHOBHBIX 3aKOHOB | (DyHIaMEHTAIbHBIX 3aKOHOB ()M3UKH, B
€CTECTBEHHOHAYYHbIE | MATEeMAaTUYECKUX, T.4. (U3NYECKUE OCHOBBI MEXaHHKH,
U OOIIEHH)KEHEPHBIC | ECTECTBEHHOHAYYHBIX U | MOJIEKYJISIpDHOU buznku "
3HAHUA, METOJIbI | 00me  mpodecCHOHANBHBIX | TEPMOJUHAMHUKHN,  DJIEKTPUUECTBA U
MaTeMaTHIECKOTO JTMCHUIUIAH, HEOOXOIMMBIX | MarHETH3Ma, OIITHKH, aTOMHOM,
aHaiM3a U | AJI1  pelIeHUusT  THUMOBBIX | siaepHOU (Gu3uku. OCHOBHBIE METObI
MO/JICITMPOBAHUS B |3amad ans  OOECIeYeHHS | MPOBEACHUS IKCTIEPUMEHTATBHBIX
npodeccuoHanbHOM s dhexTuBHON UCCIEeIOBaHUM B  00macT  (U3HKH.
JIEATEIbHOCTH. . skcrryatauu ATC. OOpaboTKy  NHOJYyYEHHBIX  JaHHBIX
onupasch Ha METOAUKH
TEXHOJIOTHYECKAX W HMHKEHEPHBIX
HUCCIIeIOBaHUH.
Ymerb:  JIeMOHCTPUpPOBATH  3HAHUA
(GyHIaMEHTaJbHBIX 3aKOHOB  (DM3UKHU
JUIS peUIeHHs CTaHJApTHBIX 3a1ad o
BCEM paszienam bu3uKy.
AHaNM3UPOBATh BAapHAHTBI  PEIICHUS
NPAaKTUYECKUX, HCCIIEeI0BATENLCKUX
3alady  OMUpasch Ha 3HAHUSA (U3HKH,
MaTeMaTHKH, MaTeMaTHYeCKOTro
MOJICIIUPOBAHMS, DIIEKTPOTEXHUKH U
AIIEKTPOHUKH.
Baaners:  HaBelIkaMH  pabOTHI ¢

KOHTPOJIbHO-U3MEPUTEIIbHOU
anmapaTrypo i u3MepeHusi (HU3UKO-
MEXaHUYECKUX, TEPMOJMHAMUYECKUX,
BHGKTpOMaFHI/ITHBIX nu OIITHYCCKHUX
CBOMCTB BEIIECTB.

OIIK-1.2 IIpumenser
nH(pOPMAIIMOHHO-
KOMMYHUKAI[HOHHBIE
TEXHOJIIOTUM B  pEIICHUH
THIOBBIX 3a7ad B 00JIacTH
obecrieyeHus 3¢ GeKTuBHON

3namp: OCHOBHBIC OTIPE/ICTICHUS U
TEPMUHBI, METOJIUKH UCTIOJIb3yEMbIE B
KOMITbIOTEPU3UPOBAHHBIX CPEACTBAX
pelIeHUs] TPUKIIaAHBIX 3a/a4.
Hcnonp3oBath nHGOPMAIIMOHHbBIE
TEXHOJIOTUH MPHU TOUCKE HE0OXO0TMMOM




skcruryaranuu ATC

Ha

HaBbIKaMH

nHpopmanuu.
Ymems: vcnons3oBath ¥ O0BICHUTH
COBpeMeHHbIC HHPOPMAIIMOHHBIS
TEXHOJIOTHH B IIPOLIECCE PEILICHUS
MPUKJIATHBIX 33J1a4 C UCTI0Jb30BaHUEM
OCHOBHBIX METOJIOB (PU3UKH.
Bnaoemws: 0CHOBHEIMH METOIaMU
KOMITBIOTEPHOTO MOJICTTUPOBAHUS
(U3UYECKUX MPOIECCOB,
KOMITBIOTEPHOH rpaukoii u moaxonamu
K pEIICHUIO NMPUKIIATHBIX 3a/1a4.

OCHOBE

3HAHUHI

U YMEHUH,
IpUOOPETEHHBIX B IIpoliecce M3y4YeHUs
¢buznyecKux,

3JICKTPOMArHuTHBIX,

OHTI/IKO-(i)I/ISI/I‘IeCKI/IX

SIBJICHUM,
00paboTku

HKCIEPUMEHTAJIbHBIX JAHHBIX U OLIEHKH
TOYHOCTH MU3MEPEHUN

2 TIOKA3ATEJM W KPUTEPMHA OIL[EHUBAHHMSI KOMIIETEHIIMMA HA

PA3JIMYHBIX ITAITIAX nx O®OPMHUPOBAHUS, OIIMCAHUE HIKAJI
OLUEHUBAHUSA
Tabmuuma 2.1 — TIlokazatenn M KPUTEPUM OMpPENCIEHUS YpPOBHS C(HOPMHUPOBAHHOCTU
KOMIETEHIINI
Kon u Onenka ypoBHs c(hOpMUPOBAHHOCTH
HanMCHOBAaHUC HHaHI/IpyeMBIC
HHAWKATOpPa PE3yIbTaThI HEYIOBJIETBO TOBJIIETBOPUTE
y y p Xopomo OTJINYHO
JOCTHIXXCHUA O6y‘leHI/Iﬂ PUTECIIBHO JBHO
KOMIICTCHIINU
OIIK-1.1 3HATE: OO6yyarommiicsa, | OOyuatomuiics, Oo6yyarommiic | OOyvaromuiic
JleMOHCTpHpYe | TeopeTrdecKue | 3HAeT 3HAET a, 3HACT | s, 3HAET B
TEOPETHUYECKYIO | TCOPETHUECKYIO H | TEOPETHUIECKY | MTOJHOM
T 3HaHHUEC | OCHOBBI
U TIPAKTHYECKYIO | MPAKTHYECKYIO 10 u | obbeme
OCHOBHBIX GyHIAMEHTATb | yacry, Bcex | yacthb BCEX | NPaKkTHYECKY | TEOPETUYECKY
3aKOHOB HBIX 3daKOHOB | pa3zneiioB pa3zienoB (M3MKH | 10 YacTh BCeX | IO u
MareMaTU4ecK | QU3UKH, B T.4. | usuku  Hmxe | B HETOJIHOM | pa3fenoB MPaKTHYECKY
WX, dusnueckue MUHHMAJIbHBIX o0beMe, OAHAKO | (PHU3UKH ¢ | 10 vacTe Bcex
TpeGOBaHUIT  © | 3TO HE | HE3HAYMTETbH | Pa3lesioB
€CTECTBEHHOHA | OCHOBEI
nMenn TpyOble | TIPEemsITCTBYET BIMH [N76370478
YYHBIX M OOLUE | MEXAaHHKH, OIIMOKH. YCBOEHHIO npoGenamu.
npodeCCHOHANT | MOJIEKYIISIPHOU TIOCIIE/LYIOIIETO pu
bHBIX (I)I/IBI/IKI/I u | lpu Marepuaa. IIpun BBITTOJTHEHU U
JMCIUIUIHH, TEPMOJMHAMEK | BPUIOTHEHIH BBITIOJIHEHUH | JTAGOPATOPHBI
1abopaTOPHBIX [lpu BbIMONHEHHMH | NAOOPATOPHBI | X pabor,
HEOOXOJHMMBIX | H, y
paodor, J1a00paTOPHBIX X pabor, | oOyuaromuiic
A PELICHUS | SJIEKTPUICCTBA | oGyyarommiicss, | pabor, oOywaromuiic | 1,  Biajgeer
TUIIOBBIX 3aJa4 | U MAr”H€Tu3Ma, | He BIIaJleeT | OOyYarOmIHiACs, q, BJIaJeeT | HaBbIKaMU
TUIS OITHKH, OTIBITOM BJaJICCT OIBITOM | HABBIKAMHU 9KCIIEPHUMEHTA
obeceueHst ATOMHOI, OKCIEPUMEHTANIb | OKCHIEPHMEHTAIBH | OKCIIEPHMEHT | JIbHBIX
o o HBIX BIX HCCIICIOBAHMI | albHBIX HCCIICI0BAaHH
3 exTuBHONU | sACPHOMN y N
HCCIICIOBAHMI U | U yMeeT | UCCIeNOBaHM | M H  yMeer
SKCIUIyaTauuu | GU3NKH. He yMeeT | TIIpaBHIBHO H ® yMeer | mpaBUIILHO
ATC. OcHOBHBIE NPaBHILHO 0(hOpPMIIATH TPaBHIIBHO 0(OPMIIATE




METO/IbI oopmitsTh OTYETHI 0 | ohopmIATE OTYETHI 0
[IPOBECHNUS OTYETHI _ O | BHINOTHEHHOH OTYETHI O | BEITIONHCHHOM
BEITIOTHEHHOH pabote BEITIOTHEHHOH | paboTe u
OKCIICPUMEHTAI
paboTe He yMeeT | MHOTOUHCICHHBIM | paboTe m ¢ | Oe30mmO0YHO
BHBIX HPOBOIMTH u HerpyObIMU | HE3HAYUTENILH | IPOBOAHTH
HUCCJICIOBAHUU MaTeMaTH4YECKHE | OIIMOKaMH, BIMU MaTeMaTudec
B 001acTH | pacuéTsl C | IpOBOJUTH OIUOKaMH KHE pacu€Thl ¢
UMK 3aJaHUsIMH 110 | MaTeMaTHYeCcKHe MIPOBOANTD 3aaHUsMH 110
BBINIOJTHEHHIO pacyéTsl C | MaTeMaTu4ec | BBHINOJIHEHHIO
O06paboTky y <
n1abopaTopHOM 3aJ]aHUSIMA 1o | Kue pacyérsl | 1abopaTopHO
HOJYy4CHHBIX paboThL. BBINOJTHEHHIO C 3ajaHusMU | il paboOTHI.
JaHHBIX JTabopaTopHOU 1o
onupasicChb Ha paGOTLI. BBITIOJTHEHUTO
METOIUKU J3a60paT0pH0
1 paboTEHI.
TCXHOJIOTHYECK
ux nu
HHXXCHCPHBIX
UCCIIEI0BAHUM.
YMeTh: He yMmeeT | Ymeer B He | YMmeeT B | Ymeer B
JIeMOHCTPUpPOB | H3TOKHTE HOJIHOM ~ 00BbEME | TOJIHOM MIOJTHOM
MOJTy4eHHbIC U3JI0KUTH obbeme o0beme
aTb 3HaHUA
3HAHMS B | MOJIy4eHHbIC U3JI0KUTh W3JI0KUTh
yHIameHTab YCTHOH, 3HaHUS B YCTHOM, | MOJyd4EHHBIE | TOJNydEHHBIE
HBIX  3aKOHOB | MUCbMEHHOU NUCbMEHHON WM | 3HaHUA B | 3HaHUA B
busuku JUIA | Am rpaduuecKoit YCTHOH, YCTHOM,
pelieHus rpaduueckon bopme C | MMCBMEHHOH | MUCHMEHHOMN
dopme HETpyOBIMU YA WA
CTAaHJApPTHBIX Y o
A AMENU | OIIHOKaMH. rpadudeckoit | rpaduyeckoit
3ajaq 10 BCEM | rpy6rie omubKu. dopme. B | ¢popme
pa3aciiamMm MOJIHOM
busuku. 00beMe, HO C
AHanm3upoBar HEKOTOPBIMH
HEJJ04YeTaMHu.
b BAapHAHTBI
pereHus
MPAKTUYCCKUX,
HCCIICO0BATCIIb
CKHUX 3a1a4
OonurpasaChb Ha
3HaHHUA
buzukwy,
MaTEMAaTUKU,
MaTEMATUYCCK
oro
MOACIINPOBAHU
H’
AJIEKTPOTEXHUK
u u
3IEKTPOHUKH.
Baanern: He Brnazaeer | Biageer pasapiMu | CBOOOIHO CBoOoIHO
HABLIKAMU pasHbIMHU METOIaMH BIIaJiceT BJazeeT
METOlaMH pemeHus pa3sHbIMHU Ppa3HBIMHU
paboThI ¢
pereHus ¢u3MYeCcKNX 3a1a4 | METOJaMHu METOoJlaM1
KOHTPOJIBHO- (pu3MIECKUX o TeMaM, | pellcHHs penenus
U3MCPUTCIILHO | 3a/ay 1Mo TeMaM, | KOTOpPbIC (du3HYECKuX ¢bu3nyecKnx
i anmaparypoi | KoTopsie MIPEAYCMOTpPEHBI B | 33j1a4 no | 3azxay o




JUTSE U3MEPEHUs | HPEAyCMOTPEHBl | paGouyeii TeMawm, TEeMaM,
dusHKo- B pabodeit | mporpamme. KOTOpBIE KOTOpBIE
IIporpamme. CrangapTHbIC MIPEAYCMOTPE | MPEAYCMOTpE
MCXaHUYCCKUX, Cp P P peny p . peny P .
TaHJapTHBIC 3aJa4yd pemeHbl C | Hbl B paboueil | HBl B pabouei
TCPMOMHAMUY | 33734y pemreHbI | HEKOTOPHIMH MpOrpamMMe. | IPOTPaMMe.
€CKHX, c rpyOBIMH | HEIOYETAMHU. 3amaun Bamaun
JJIEKTPOMArHUT OIIMOKaMHU. pereHbI c | pemreHsl  Oe3
HBIX 1 HEKOTOPBIMU | OLIMOOK B
HEl0YeTaMH B | IIOJHOM
OINITHUYCCKUX
. TIOJTHOM oObeme.
CBOHCTB oobeMe.
BCIICCTB.
3nameo: OCHOBHEIC Obyuarommiic
OCHOBHEIE OOyyvarommiicst, | ompemeneHus W | 4, 3Haer | OOydarommuiic
3HAeT OCHOBHBIE | TCPMHUHBI, OCHOBHBIE s, 3HaeT B
oTpesicIICHUs U
OIIPEAEIEeHNs W | METOIWKH OTIPEAETICHUS | TIOJHOM
OIIK-1.2 TCpMUHBI, TepMHHEL, UCIIONb3yeMble B | U TEPMMHBI, | 0ObeMe
HpI/IMeHﬂeT MCTOJUKHU MCTOINKH KOMITIBIOTCPU3UPO | MCTOIHMKH OCHOBHBIC
HHQ)OpMaHI/IOH I/ICHOHBSYCMBIC HCIOJIB3YEMBIC B | BAHHBIX CPECACTBAX | HMCIOJIb3YCMbI OIIPCACIICHUA
HO- B KOMITBIOTEPH3HD | pelICHHs e B | M TEPMUHBI,
OBaHHBIX NPUKJIAJTHBIX KOMITBIOTEPU3 | METOJUKH
KOMMYHUKAIIA KOMIIBYOTCPU3H
Cpe/cTBax 3aJa4 B HETOJHOM | UPOBaHHBIX UCIIOJIb3yEMBbI
OHHBIC POBaHHBIX pelenus 00beMe, OJHAKO | CpPeicTBax €B
TEXHOJIOTUKM B | CPEACTBaAX MNPUKJIATHBIX 3TO HE | pPCLICHHA KOMITBIOTEPHU3
pelLICHUH pelIcHHs 3a7aq TIPEISTCTBYET MIPUKITAAHBIX | WPOBAHHBIX
THIIOBBIX 3a1a4 | IPUKJIAHBIX HIDKE YCBOCHHIO 3a7aq c | cpeacTBax
MHUHHAMAJbHBIX TIOCIIEAYIOIIETO HEKOTOPBIMU | PELICHUS
B oOmacTH | 3a/1a4. y
TpeOOBaHMA ¥ | Marepuana. HE3HAYUTENIbH | MPUKIAIHBIX
obecrieueHus Vcnonb30Bate | yyeor  rpy6eie BIMT sanad;
s exTuBHON MH(OPMALIMOH | ommbKy. HeJloYeTaMU
SKCILUTyaTaluu HBIC
ATC TEXHOJIOTHH
IIPY TTIOUCKE
HE00X0UMOMH
UHpOpMaLUH.
He ymeer | Ymeer He B | YMmeer B | Ymeer B
UCIIOJIb30BaTh M | TIOJIHOM 00BbEME C | MOJHOM MIOJIHOM
Ymemes: 00BSCHUTH HETpyObIMU obbpeme C | UCMOJB30BaTh
UCIOJIb30BATH COBPEMEHHBIE omnOKamu. HEKOTOPBIMH | U OOBSACHUTH
1 06BACHUTS WH(pOpPMALMOHH | UCIIOJB30BaTh U | HEJAOYETaAMH COBpEMEHHbBIE
bl€ TEXHOJOTHH | OOBSCHHUTH UCTIONB30BaTh | MHQpOpManno
COBPCMCHHBIC B IIpolecce | COBpEMEHHbIC U OOBSCHWUTH | HHBIE
MH(pOPMaLUOH pemeHus nH(pOpPMalMOHHBIE | COBPEMEHHBIC | TEXHOJIOTHH B
HEIE podecCHOHANb | TEXHOJIOTHH B | mH(pOpMaIMO | mporecce
TEXHOJIOTHH B HBIX 3aJady C | mporuecce HHBIE pemeHus
UCIIONIb30BaHKE CILICHUS TEXHOJIOTHH B | IT CHOHA
nporecce CIIOJIB30 peme 0110 podeccuo
M OCHOBHBIX | Tpo)ecCHOHANIBH | Tpoliecce JBbHBIX 3324
pCHICHUS METO/IOB BIX 3aa4 c | peuenus c
NPUKJIaTHBIX (buzuky. HCIOJIb30BaHUEM npodeccroHa | MCIOJIE30BAHH
3aJ71a4 C OCHOBHBIX JBHBIX 33J7]a4 | €M OCHOBHBIX
UCIOJIb30BAHME METO/IOB (PU3HKH C METOJIOB
M OCHOBHEIX WCTONB30BaH | (U3UKU
nem
METON0B OCHOBHBIX
busuKH. METOJIOB

¢buzuKH




Bnaoemu: He BraneeT | Bmageer pasueiMu | CBOOOIHO CpobomHO
OCHOBHEIMIL PasHBIMH MeTOoIaMH BIIajieeT BIIaJIeeT

MeTOIaMH perieHus PasHBIMU pa3HBIMH
MCTOdaMU

perieHus (busruecKux 33184 | METOJaMU METOJIaMH
KOMIIBIOTCPHOT | gyyspueckux o TeMaM, | peleHus perenus
0 3amad Mo TeMaM, | KOTOpbIe ¢bu3IIECKuX ¢bm3nIecKnx
MOJICJIUPOBAHU | KOTOPHIC OpeayCMOTPEHBI B | 3a1a4 o | 3ajaadv I1o
% Qpusnueckux | TPCAYCMOTpEHSI paboueii TeMaM, TeMaM,

B paboueil | mporpamme. KOTOpBIE KOTOpBIE
IPOLIECCOB,

. | mporpamme. CranpapTHble OpefycMOTpe | MpeaycMoTpe
KOMIIBYOTEPHOU | Cranpaprhbie 3aauM pelleHbl ¢ | Hbl B pabodeil | Hbl B paboueii
rpadukoii u 3aa4d PELICHB! | HEKOTOPHIMH nporpamme. porpamme.
MOAXOAAMH K c rpyOBIMH | HEJOYETaMH. 3amaun 3agaun
PELICHHIO ommnoOKaMu. pereHbI C | pemreHsI 63

HEKOTOPBIMH | OIIHOOK B
MMPUKIAAHBIX
HEJI0YETAMH B | TIOJHOM
3anad. TIOJIHOM o0beMe.
Ha o0ObeMe.
OCHOBE 3HAaHUHI
Y YMEHHU,
pUOOpPETEHHBI
X B TIpoIiecce
HU3YUCHUA
¢duznyecKux,
QJICKTpOMAaruuT
HBIX, OIITUKO-
buznuecKkux
SIBIICHHIA,
HaBbIKaMH
00paboTku
SKCIICPUMCHTAJI
BbHBIX JaHHBIX
U OLIEHKH
TOYHOCTH
U3MEPEHUM

MPUMEHEHUN TEOPETUYECKUX 3HAHUN, KOTOPBIE HE MO3BOJISIIOT €My MPOJOKUTh 00ydeHHe
WIN TIPUCTYIUTh K MPAKTUYECKON JEATEIbHOCTH 0€3 JOMOJHUTENbHOM MOJTOTOBKH M0 JTAaHHOH
JUCLATIIINHE.

2. OueHKa «yAOBJIETBOPUTEIBHO» CTABUTCS CTYIEHTY, OBJAAEBIIEMY JJIEMEHTaMHU
KOMIIETEHIIMM «3HAaTbh», T.€. MPOSBUBIIEMY 3HAaHUS OCHOBHOIO IPOrPAMMHOrO Marepuaia Io
JUCLUIUIMHE B 00beMe, HEoOXOAMMOM Ul MOCJIEAYIOEro oOydeHus M IpelcTosIIen
MIPAaKTHUYECKOW JIeATEIbHOCTH, 3HAKOMOMY C OCHOBHOM PEKOMEHJOBAaHHOM JHUTEPaATypoOM,
JIOMYCTUBIIEMY HETOYHOCTHM B OTBETE HA D5K3aMEeHe, HO B OCHOBHOM OOJIaJaiouemMy
HEOOXOIUMBIMU 3HAHUSAMU U1 UX YCTPaHEHUs IPU KOPPEKTUPOBKE CO CTOPOHBI IK3aMeHaTOopa.

3. OueHka «XOpOIIO» CTAaBUTCSA CTYJIEHTY, OBJIAJIEBLUIEMY 3JIEMEHTaMHU KOMIIETEHIMH
«3HATh» U «yMETbh», NPOSIBUBIIEMY ITOJHOE 3HAHUE MPOrPaMMHOI0 Marepuania Mo JUCHUILINHE,
OCBOMBIIIEMY OCHOBHYIO PEKOMEHIOBAaHHYIO JIMTEpaTypy, OOHApYKMBIIEMY CTAOMIbHBIN
XapakTep 3HAHUM W yMEHUH U CHOCOOHOMY K HX CAaMOCTOSTEIbHOMY IPHUMEHEHUIO U
OOHOBJICHHIO B XOJI€ MOCIEIYIOIIET0 00Y4YEeHUS U MPAKTHUECKON ACATEIbHOCTH.



4. OLIGHKa «OTJIMYHO» CTAaBUTCA CTYACHTY, OBJIAACBIICMY 3J3JICMCHTAMH KOMIICTCHIUU

«BHaTb», «YMETb» W «BJIAACTHY»,

JIUTEpaTypy,

IPOSIBUBIIEMY BCECTOPOHHHE U TIIyOOKHE
MpPOrpaMMHOTO MaTephaia IO AUCIUIUIMHE, OCBOUBIIEMY
OOHapy»XUBIIEMY TBOPYECKHE CIOCOOHOCTH B TIOHUMAaHHUM, U3JIOKEHUH U

3HaHUA
OCHOBHYKO W JOIIOJHHUTCIBHYIO

MMPAKTUYCCKOM HUCIIOJIb30BAHNH YCBOCHHBIX 3HAHUIA.

5. OrieHka «3a4TECHOY»
«YJIOBJIETBOPUTEIHHO.

COOTBETCTBYET

KpUTCpUAM OLICHOK OT «OTIIHYHO»

Jigo)

6. OHGHKa «HE 3a4YTCHO» COOTBETCTBYCT KPUTCPUIO OLUCHKHN «HCYAOBJICTBOPUTECIBHO.

3. TANOBBIE KOHTPOJIBHBIE 3AJAHUA WM HHBIE MATEPUAJIBI,
HEOBXOJIMUMBIE Js1 OHEHKHW 3HAHUM, YMEHUH, HABBIKOB U (MJIN)
OIIBITA JAEATEJBHOCTH, XAPAKTEPU3YIOINUX 3TAIIBI ®OPMHUPOBAHUA

KOMIIETEHIIUIA B
MPOI'PAMMBI

MPOLIECCE

OCBOEHUA OBPA3OBATEJILHOM

Ta6JII/IIIa 3.1 — Tunossie KOHTPOJIBHBIC 3aJaHusA COOTHCCCHHBIC C MHAWKATOPaAMH AOCTHIKCHUSA

KOMIIETEHIIN I

I/IHIII/IKaTOp JOCTHKCHHUA KOMIICTCHIINHN

NeNe 3amanmii (BompocoB, OUIIETOB,
TECTOB U TP.) AJIsl OIICHKU PE3yJIbTaTOB
00y4eHUs 10 COOTHECEHHOMY
WHJMKATOPY JOCTHKEHUSI KOMIIETEHIIUU

OIIK-1.1: JlemoHCTpUpyeT 3HAHHE OCHOBHBIX

3aKOHOB MaTeMaTHYECKUX,
€CTECTBEHHOHAYYHBIX 5
o0menpodecCuoOHATBHBIX JUACIUIUIVH,

H€06XOI[I/IMBIX IJI1 pCHICHWA THUIIOBBIX 3a41a4 B
obiactu AIrpPOUHIKCHECPHUU

Mexanuka: Bonpocsl — 6,9,12,21,25,26
TepMoauHamMuka W MOJICKYIsIpHas (Qu3uka:
Borpockl — 2-5,10,13,21
DJIEKTPOMArHeTU3M: BOIPOCHI:
1,14,15,21,22
DIIEKTPOMArHUTHBIC  KOJICOAHUS W BOJIHBL:
Bonpocsl — 1,12

OnTuka: Bonpocel — 2,14,15,19

BOIIPOCBHI  —

OIIK-1.2: Wcnonb3yer 3HaHUS OCHOBHBIX
3aKOHOB MAaTEMaTHYeCKHX U eCTECTBEHHBIX
HayK JUIS pEIICHHs] CTaHJApTHBIX 3a7ad B
arpoMHKEHEPHUH

Mexanunka: 3agaun — 2,5-8,11,12
TepMoauHaMuKa W MOJIEKYIsIpHas (Qu3uka:
3amaud — 1, 5,6,7

DnekTpoMaraeTusm: 3ajgaun — 1 — 3, 10 — 13
ONIEKTPOMArHUTHEIC KOJICOAHNS Y BOJIHEI:
3agaun — 5,9,16 — 19

Ontuka: 3amaun — 1,2,.4,7, 8

OCHOBBI ATOMHOW M SIACPHON (DM3MKU: 3a7a4H -
1,2

3.1. Bonnpochl i1 CAMOKOHTPOJISI M MOATOTOBKHU K MPOMEKYTOYHOMY KOHTPOJIIO

1. MEXAHHKA (1 kypec, 2 cemecTp)

1. ®usmka u ee CBI3b C APYyrumMu CriciuaJibHOCTAMMU.
2. KI/IHeMaTI/IKa, €€ OCHOBHBIC ITOHATHA. Cpe,JIHSISI U MTHOBCHHAasA CKOPOCTH N YCKOPCHHA.
3. HOpMaJ'ILHOC U TaHTCHLIUAJIbBHOC YCKOPCHUA U OMHUCAHUC C HUX TIOMOIIBIKO JPYIrUC BUJbBI

JABUXXCHUA.

4. BpamareinbHoe IBMXKEHHE. YTJOBas CKOPOCTb U YIJIOBOE YycKopeHHe. CBS3b MEXAy

J'IPIH@fIHI;IMI/I H er'IOBBIMI/I BCJIMYMHAMU.
3akonsl HrroTona.

[lenTp macc.

e ¢

Kunemaruka tBepmoro tena. JluHamuka nocrynartenbHoro aswxkenus. Cuna. Macca.
3aMKHyTas MEXaHUUYECKasl CUCTEMA. 3aKOH COXPAaHEHUS UMITYJIbCA.

JlnHamuKa BpamaTeapHOro IBUKEHHUS. MOMEHT CHJIBI.




10. MowmenT unepuuu. Teopema lTeitHepa.

11. MomeHT ummyibca.

12. OcHOBHOE ypaBHEHUE JTUHAMUKHU BpaAIaTEIIbHOTO JABUKEHUS. 3aKOH COXPAHEHUS MOMEHTa
UMITYJIbCA.

13. I'maBHBIE OCM MOMEHTa UHEpUUU. [ UpOCKOIL.

14. Dueprus u pabora. Pabora mpu mocTymnareabHOM JBM)KCHUH. PaboTa mpu BpariaTelbHOM
JIBU>KEHUU.

15. Kuneruueckasi sHEprusi.

16. Teopema 0 KHHETUUECKOI SHEPTUU.

17. Teopema Kenura.

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

19. IlorennumanpHas sHEPTUS 1e(HOPMUPOBAHHON MPYKUHBI.

20. I'paBuTaliOHHas NOTEHLMAIbHAS SHEPTUS.

21. 3akoH coOXpaHEHUs MEXaHUYECKON IHEPTHUU.

22. Ilpunuun otHocutenbHocTH [anmunes. I[lpeoOpasoBanust ['anunes. Popmyrna ciokeHuUs
CKOpPOCTEU. Y CKOpPEHHE.

23. [loctynmarel cnenuanbHOM Teopud OTHOCUTENbHOCTH. IIpeoOpasoBanusi Jlopewiia.
CnenctBus npeoOpa3oBanus JlopeHna.

24. DyeMeHTBI PeNATUBUCTCKON JUHAMUKH. B3auMOCBsI3b MEKTy SHEPTHE 1 MacCOM.

25. 3akoH BceMupHoro Tsarorenus. Bec. HeBecomocTs.

26. 3akonsl Kemnepa.

27. UckyccTtBeHHble cyTHUKY 3emiu. KocMuueckue CKOpoCTH.

28. PeaktuBHOE nBUKEHUE. Y paBHEHHE Meliepckoro.

29. 3agaum L{uoakoBckoro.

30. AOCoJIIOTHO yIpyroe u abCoNIOTHO HEYIIPYroe CTOJKHOBEHUSI.

31. Cuna tpenus. Tpenue nokos. TpeHHE CKOJIbKEHUE

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

1.  OcHoBbl MosekynsipHOU (usmnku. Atom. Temmneparypa.

2. Wpeanwvupiii ra3. 3akonbl boitng-Mapuorra, [eii-Jltoccaka, Illapnga. VYpaBHeHue
MengeneeBa — Kianeiipona.

OcHOBHBIE ypaBHEHUS MOJIEKYJIIPHO-KMHETUYECKON TEOPHUH.

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

PaBHOMEpHOE pacripeielleHne SHEPriH M0 CTENEHAM CBOOOIbI MOJEKYI.

BHyTpeHHss SHEprusi CUCTEMBI.

[Tponeccel nepenoca: auddysusi, BHyTpeHHEE TPEHUE, TEIIONPOBOIHOCTb.

. Craructuyeckne 3akoHbl. PacnpeneneHne MOJEKYJ MO CKOPOCTSAM. 3aKOH paclpeneieHust
Makcsea.

9. MW3mepenue ckopocteit mosnekyn. OnsiT HITepHa.

10. 3akon pacnpenenenust bonasivana. Yneno ABoragpo. 3akoH pacnpeneneHus Makcsesia-
Bonemana.

11. bapomerpuueckas ¢popmyna.

12. JlnuHa cBobogHOoro mpobera monekyn. Kosdduuuents: nud¢ysun, BHyTpeHHErO TpeHus,
TEIIONPOBOAHOCTH.

13. Temnno u pabGoTa. 1 3aKOH TEPMOJUHAMHUKH.

14. Pabora pacimupenus rasa.

15. Uzoxopuueckwuii mporecc. M3obapuueckuit mporecc. Ypasuenue P. Maiiepa.

16. N3otepmuueckuii mporuecc.

17. Annabatudeckuii mpomecc. YpaBuenue [lyaccona.

18. Ilonutuueckue mporecc.

19. PaBHOBecHBIE U HEpaBHOBECHBIE TIporiecchl. OOpaTuMble U HEOOPATUMBIE TIPOIECCHI.

20. KpyroBbie mpo1iecchl.
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21. Huxn Kapno. KITJ[ uukna Kapso.

22. JIBuraTenab BHYTPEHHETO CropaHusi. XoJoAwibHUKU. HarpeBarenbHble HACOCHI.
23. Il 3aKOH TEPMOAMHAMUKH.

24. DHTpoONUS U TEPMOJAMHAMUYECKAs BEPOSITHOCTD.

25. BpluncieHne SHTPONUH JUIsl pa3JIUUHbIX [IPOLIECCOB.

26. PeanbHbll ra3sl.

27. Teoperuueckue U30TEPMbl PEAIbHOTO ra3a.

28. DKCIepuMEHTalIbHbIE H30TEpMbl peajbHOro ras3a. IlepechlllieHHBIM map W meperperas
YKUJIKOCTb.

29. BHyTpeHHsIs SHEPrusl peajibHOro rasa.

30. Dddekr xoynsa-Tomcona. CxxmkeHue rasa.

3. 9JIEKTPUYECTBO U MAT'HETU3M (2 kypc, 1 cemecTp)

1.  Onexrpuueckuii 3apsa. CBoiicTBa 3apsaa0B. 3akoH KyioHa.

2. HanpskeHHOCTb AJIEKTPUYECKOro 1Mol (TOYEUHBIM 3apsi, IPOBOAHUK, OECKOHEUHas
IJIOCKOCTB, cepa). [IpuHIHI cynepno3uiiuy SJeKTPUUECKUX MOJICH.

3. ITlotok BekTOpa 3ekTpuueckor nHayKuu. Teopema Octporpaackoro-I'aycca.

4. Pabora, coBepuiaemasi Ipu MEPEMEIICHUH JIEKTPHUUECKOr0 3apsijia B 3JIEKTPOCTATUYECKOM
noJie. [loTeHuan 31eKTpocTaTu4ecKoro mois.

5. CBs3b MeX/ly NOTEHIIMAJIOM U HAIPSHKEHHOCTBIO. DKBUIIOTEHIIMAIbHBIE IOBEPXHOCTH.

6. HneanbHble IPOBOJHUKH B AJIEKTPUUYECKOM I10JI€. DJIEKTPUUECKasl 3alllUTa.

7. DOnekTpuyeckas €MKOCTb  yeIMHEHHOro mnpoBoaHuka. KongeHcatopel. EmkocTts
KOHJICHCATOPOB.

8. DHeprus 3apsHKEHHOTO NPOBOJHMKA M SHEpPrus KoHjaeHcaropa. IlnoTtHocTs »Heprum
AIIEKTPUYECKOTO TOJISL.

9. Jluonektpuku B dnekTpudyeckoM 1mosie. llosspHble M HENOJSApHBIE AMDIEKTPHUKH.
[Tonspu3zanust AMIIEKTPUKOB.

10. CBoGoaHble M cBsi3aHHBIE 3apsabl. OTHOCUTENBHAS TUAIEKTpUYECKas MPOHHUIIAEMOCTh U
JTURJIEKTpUYECKasi BOCIPUUMYHUBOCTD BEIIECTBA. DJIEKTPETHI.

11. Cernerosnextpuku.  IIbe3oanekrpuueckuii  s¢pdexkr. DHeprus  MOJIAPU30BAHHOTO
JUDIIEKTPUKA.

12. Onexrpuueckuii Tok. Cuna Toka. IlnoTHOCTH TOKA.

13. VYcnous cymectBoBanus Toka. Ctoponnue cuibl. DJ{C uCTOUHMKA TOKA.

14. O6006menHsbIi 3akoH OMa a7s yyacTka 1enu. 3akoH Oma i ydactka nenu. 3akon Oma ans
3aMKHYTOU LIETIH.

15. 3axon Oma B nuddepenuumansHoi popme. 3akon Jxoynsa-Jlenua. 3akon Jxoynsa-Jlenna B
nuddepernuanbHon hopme.

16. Pa3perBnennsie nenu. [Ipasuna Kupxroda.

17. KoHTakTHasg pa3HOCTh MOTEHIHANOB. TepmoasiekTpuueckue sisienus. Tepmo DJ1C.

18. 3akonsl anekTponusa dapanes. DaekTpuuecKas IPOBOAUMOCTD )KUIKOCTEH.

19. DnekrponpoBomHOCTE Ta30B. HecamocTosTenbHblll Tra3oBblil paspsa. CaMOCTOSATENbHBIN
ra3oBBIM pa3psil.

20. MarnuTtHOoe nojie. JINHUM MarHUTHON MHIYKIIHH.

21. 3akon Amrmepa.

22. MarauTHOe 1oJjie TOCTOSTHHOTO ToKa. 3akoH bruo-Capapa-Jlamaca.

23. MarHuTHOE 1oJie IPSIMOJIMHENHOTIO IPOBOJAHUKA C TOKOM, KpYTOBOT'O TOKA, COJICHOUA.

24. Cwuna B3anMOJENCTBHUS IBYX NMPSAMOJIUHENHBIX IPOBOJHUKOB C TOKOM.

25. 3aKOH IOJIHOTO TOKA.

26. Pabota, coBepiiaemasi mpu NEPEeMEIICHHH MPOBOJHMKA C TOKOM B MarHUTHOM IIOJI€.

27. JIBUKeHUE 3apsLKEHHBIX 4acTULl B MarHUTHOM nosne. Cuia JlopeHna.

28. Dddext Xoa.



4. JJIEKTPOMAT'HETU3M. KOJIEBAHUA U BOJIHBI (2 kypc, 1 cemectp).

l. DnexkrpoMarHUTHas UHIYKIIUS.

2. DIEeKTpUYECKUH TOK B BUTKE, IBHIKYIIEMCS B OJJHOPOIHOM MarHUTHOM TOJIE.

3. SIBieHWe CaMOMHIYKIIUH.

4. Tok B 1lenu npu ee 3aMbIKaHUU U Pa3MbIKAHUU.

5. Bsaumnas unnykuwms. Tpanchopmatop.

6. OHeprus MarHUTHOIO I10JIS AIEKTPUUYECKOTO TOKA.

7. MarauTHble MOMEHTBI 3JIEKTPOHOB K aTOMOB. ATOM B MarHUTHOM Toie. Teopema Jlapmopa.
8. JluamarHeTuku B OJJHOPOJIHOM MarHMUTHOM IIOJI€.

9. Ilapamarsetvku B OZHOPOJHOM MarHUTHOM IOJI€.

10. MarnuTHO€ 1oJjie B BEUIECTBE.

11. deppomarueTusm.

12. VYpaBHenus Makcaemia.

13. T'apmonuyeckue koJebareiabHble ABIKEHUE (ympyras OpyxkuHa, (U3HUECKUN MAasTHUHK,
MaTEeMaTUYECKUI MasiTHUK).

14. CrnoxeHue rapMOHUYECKHX KOoieOaHui, HalPaBICHHbBIX BJIOJIb OJHOM MPSMOIA.

15. CnoxeHne B3aMMHO MEPIIEHANKYISPHBIX KOJICOaHHIA.

16. 3aryxaromue konebaHus.

17. BoiHyXIE€HHBIE KOJICOaHUSI.

18. KonebatenbHbIil KOHTYP.

19. Heszaryxarommue 3JeKTpOMarHUTHBIE KOJICOAHNSI.

20. 3aryxaroiue IeKTPOMarHUTHbIE KOJIeOaHUsl.

21. BBIHYXJICHHBIC 3JICKTPOMArHUTHBIE KOJICOAHHUSI

22. BonHoBBIE mporecchl B ympyroil cpene. IIpomonbHbie u monepeyHbie BoJHBL. CKOPOCTh
pacpocTpaHeHUs YIPYTUX BOJIH.

23. VpaBHeHue Oerymieit BoiHbI. DHeprust BoiaHbL. JuddepeHnnanbHoe ypaBHEHUE BOTHOBOTO
JIBIDKCHHSL.

24. DneKTpOMarHUTHBIE BOJIHBI. HEeKOTOpbIe CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

25. WznyuyeHue 371€KTPOMarHUTHBIX BOJIH.

26. IIkana 31€KTPOMarHUTHBIX BOJIH.

5. OIITUKA.(2 kypc, 2 cemecTp)

1. BonHOBas 1 KBaHTOBAsI TEOPHUS CBETA.

2. 3aKOHBl OTpaXX€HUs M IpesnomieHus cBera. 3akoH CHemmmyca. IlomHoe BHyTpeHHee
OTPa’KEHHE CBETA.

3. T'eomerpuueckas onTHKa.

4. OnTuueckue npuodbopsl: pehpakToMeTp, BOJOKOHHAS ONTHKA, CTEKJIIHHAS [TPU3Ma.

5. Toukue nuH3bl. MUKpPOCKOIL.

6. Hurepdepenuus ceera. MiHTepdepeHnys cBeta U KOrepeHTHOCTb.

7. Cnocobbl HabmojeHus wuHTepdepeHunu cBeta: onblT FOHra, Ouzepkana @penens,
ounpuzma Openens.

8. MurtepdepeHIys cBeTa B TOHKHUX IJICHKAX.

9. MHurepdepomerpsl. [IpocBeTneHne ONTHKHY.

10. dudpakuus ceera. [Ipunuun I'tolirenca-dpenens.

11. Meton 30H @peHens.

12. JIndpakunonHas pemierka. Judpakuus peHTTeHOBCKHX JIydei.

13. Tlousartue o rojorpaduu.

14. Ilonspusanus ceera. ECTeCTBEHHBIN U MOJISIpU30BaHHBIN cBET. 3akoH Maittoca.

15. Tlonspu3zauus npu OTPAXKEHUU U TIperomiieHuu. 3akoH bprocrepa.

16. Ilongpusanuss 1Opu  JBOMHOM nydenpenoMieHusa.  VMckyccTBeHHOe — BOMHOE
Jy4enpeIoMIICHHE.

17. BpaieHue miockocTy nojsipu3anuu. EcrecTBeHHOE BpallleHuUE.



18. Jlucnepcust ceera. HopmanbHast 1 aHOMallbHasi AUCIIEPCUM.

19. Ilormomenwue cBeta. 3akoH byrepa-JlamGepta. 3akon byrepa-JlamGepra-beepa.
20. Paccesnue cera. 3akoH Panes.

21. Ckopoctb cBeta. OnbiT ®u30. OnbIT MaiikeabcoHa.

6. OCHOBBI ATOMHOM ¥ SIIEPHOM ®U3UKH (2 kypc, 2 cemecTp)

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

2. ®opmyna Panes-Jxunca. @opmyna Buna. I'unoresa ceetoBbix kBaHToB. @opmyina [lnanka.
3. ®oroapdext. OcHoBHBIE 3aKk0HBI (hoTOIPdekTa. YpaBHeHue DitHmTeitHa. DOTOIEMEHTHI 1
UX IPUMEHEHHUE.

4. HWwmnynsc dhotona. JlaBnenue cBera. Dpdext Komnrona. Onsit bore.

5. CrnexTpsl aToMOB BojiopoJia. JInHeiuaTbie, mojiocaTbie, CIUIOUIHBIE CIIEKTPHI.

6. Mogenu crpoenus aroma. OnbiTel Pesepdopna. [loctynarelr bopa. OObsicHeHHE CHEKTPOB
aToMa BOJIOpoJa.

7. KopnyckynspHo-BOJIHOBass — mpupoaa  cBeta.  KopmycKynsipHO-BOJHOBas  MpUpoja
MaTepualbHbIX 9acTull. BosHbl ne bpoins. J{nuHa BonHbI ne bpoitis.

8. VYpasuenue llpeaunrepa. CtarucTuueckoe TOJIKOBaHUE BOJH Jie bpoitns.

9. CoortHouleHnue HeonpeaeneHuoctei ['eizendepra.

10. MukpoyacTuna B  OJHOMEpPHOM  NOTeHIMalIbHOM  siMe. KBaHTOBaHMe  »HEpruu
MUKpPOYACTHIIBI.

11. Atom Bogopona. KBantoBsie uncina o teopuu Llpenunrepa.

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

13. Onucanue cOCTOSIHMSI aTOMOB C IOMOILIBIO KBaHTOBbIX uucend. [lepmoanueckas cucrema
aeMeHTOB Menpeneesa.

14. Monenu KBaHTOBOH (PU3MKH TBEPAOTO Tena. THUIBI KPUCTAITUYECKUX PELLIETOK.

15. Tlonsitue o pononax. TemnoemkocTs KpuctawioB. 3akoH [{romonra u Iltu. TemmoeMkocTh
KPUCTAJUIOB IPU HU3KUX U BBICOKHX TEMIIEpaTypax.

16. DnemeHTbl, 30HHON TEOpUHU. DHEPreTUUecKe 30Hbl B KpucTaie. BaneHTHast, 3anpenieHHas
U CBOOOIHBIE 30HBI B KpHCTAILJIE.

17. 3amosiHeHUE 30HHBIX YPOBHEH B MeTalljax, MOJYPOBOJIHUKAX U JUAJIEKTPUKAX MPU Pa3HbIX
TEMIIEPATYPaAX.

18. KoHTakTHast pa3HOCTb MOTEHIIMAJIOB. Y CIIEXU COBPEMEHHOM MOITYIPOBOIHUKOBON TEXHUKH.
19. TonsiTHe 0 COOCTBEHHOW U MPUMECHOM POBOUMOCTH MOJTYITPOBOIHUKOB.

20. CoctaB u cTpoeHHe aTOMHOTO siapa. HykioHsl, 3apsia, pasMep W Macca aTOMHOTO sijipa.
MaccoBoe u 3apsaoBoe uncia. [Ipupoza snepusix cui. Jledhekt macchl U SHEPTUs CBSI3U SEP.
21. PagmoaktuBHOCTh. BHIBI painoakTUBHOIO pacnafa ¥ U3NydyeHuu (a—, —,y — U3MEHEHHS
aToMHoOTO spa). [locTosiHHas u nepuoa nosrypacnaja.

22. SlnepHble peakuMM W 3aKOHbl coxpaHeHus. Peakumsi nenenust sigpa. llemnast peakuust
nenenus. IloHsTue o siepHON SHEPrETUKE.

23. Peaxuus cuHTe3a aTOMHBIX siaep. [Ipodiaema ynpaBiisseMbIX TEPMOSIEPHBIX PeaKIiil.

24. DneMeHTapHbIe YaCTUIBI U UX KIACCU(PUKALIMSL.

3.3. BapuanTsl 3a1a4 1J151 HHAMBHUAYAJbHOIO 3aJaHUSI M CAMOCTOSATEJIBLHOM padoThI

1. MEXAHHUKA (1 kypc, 2 cemecTp)

l. 3aBMCMMOCTP TPOWIEHHOIO TEJIOM MYTH S OT BpeMeHH t Jaércd ypaBHEHUEM
S=A+Bt+Cr’, rne A=3m, B=2m/c u C=1w/c’ . Haiiti cpeHee ycKopeHHe Tena 3a
IIEPBYIO, BTOPYIO, TPETHIO CEKYH/IBI €T0 JBUKECHUS.

2. Kamenp OporieH B ropu3oHTaqpHOM HampasieHuu. Yepes 0,5 ¢ mocie Hayana JBMKEHUS
YUCJICHHOE 3HAYEHHE CKOPOCTH KaMHsI cTajio B 1,5 pasza Goiblie ero Ha4aJbHOW CKOPOCTH.
Haiitn HauanpHy!0 ckOpocTh KaMHs. COPOTUBIIEHUE BO3/lyXa HE YUUTHIBATh.



10.

11.

12.

13.

Haiitu paguyc Bpamaromero Kosieca, €Ciy HU3BECTHO, YTO JIMHEHHAas CKOPOCTb V) TOUKH
Jexaiied Ha ob6oze, B 2,5 paza OoJbllie JUHEWHONW CKOPOCTH V, TOYKH, JIKaIIeH HA 5 cM
OJIMXKe K OcH KoJeca.

Koneco pagnycom R =0.1M Bpaimaercsi Tak, 4TO 3aBUCUMOCTh yIJia MOBOPOTA pajuyca OT
BPEMCHH JlacTCsl ypaBHeHHeM @ = A+ Bt +Cr’, tne B=2pan/c u C =1pan/c’ s Touek,
Jexamux Ha 0007e¢ Koieca, HaWTH uepe3 2C MOCiie Hadana JIBUKCHHS CICIYIOIINe
BEJIMYUHBI: 1)yrJIOBYHO CKOPOCTb, 2) JUHEHHYIO CKOPOCThb, 3) YIVIOBOE YCKOpeHHe, 4)
TaHTeHIIMAJIbHOE YCKOPEHHUE, 5) HOPMAIbHOE YCKOPEHHE.

Teno maccoit 0,5 Kr ABMKETCS MPSMOJIUHEIHO, MPUYEM 3aBUCUMOCTh MPOUJAEHHOTO TEJIOM

mytd S OT BpeMeHH ! naércs ypaBHeHHeM S=A—Bi+Cr’—Dr’, rne C=5m/c* u
D =1wm/c’. Haiitu BEJIMYUHY CWIbI, JCHCTBYIOIIEH Ha TEJNO B KOHIE MEPBOH CEKYHJbI
JIBUKCHHUSL.

Teno Becom 49 H ynmapsiercss o HemoABM>XHOE Teno maccoil 25 kr. Kunetnueckas sHeprus
CHCTEMBI 3THX JBYX TeJl HENOCPEICTBEHHO mocie ynapa crana paBHa 5/k. Cuuras ynmap
HEHTPaJIbHBIM U HEYIIPYT'HM, HAWTH KHHETUYECKYIO SHEPTHUIO IEPBOIO TENa J0 yaapa.
Haiitu pabotry, KOTOpYIO Hamo COBEpIIMTH, YTOOBI CKaTh NpyxuHy Ha 20 CcM, eciu
M3BECTHO, YTO CHJIa MPONOpIMOHaiIbHA nedopmanuu U moxa aeiictBuem cuiisl B 29,4H
IpyXHHA CKUMAeTcs Ha 1cM.

HaiiTi 3aBUCHMOCTD YCKOpPEHUSI CHIIBI TSDKECTH OT BBICOTHI HaJl MOBEpXHOCThIO 3emun. Ha
KAaKOW BBICOTE YCKOPEHUE CUJIbI TSKECTU COCTaBISIET 25% OT yCKOpPEHMsI CUJIbl TSDKECTH Ha
MOBEPXHOCTU 3€MJIH.

Ha 6apaban pagnycom R=0,5M HamoTaH mHYp, K KOHILY KOTOpOro npuBsizan rpy3 P;= 98 H.
Haiitn momeHT unHepruu Oapa®aHa, €cd M3BECTHO, YTO TPY3 OMYCKAETCS C YCKOPEHUEM
a=2,04 m/c’,

Mennslii map paguycom R =10 cM Bpaiaercs co CKOpOCTbIO, COOTBETCTBYIOLIEH v =2 00/c,
BOKPYT' OCH, MpOXOAsAmie uepe3 ero meHtp. Kakyro paboTy Hago COBEPIINTH, YTOOBI
YBEJIMYUTH YTIIOBYIO CKOPOCTh BpAIIeHHUsI 11apa BABOE?

MaxoBoe KOJIecO HadHHAET BPAIATHCS C ITOCTOSHHBIM YIIIOBBIM ycKoperneM & = 0.5 pan/c’
u uepe3 t, =15c¢ mocine Hayana JBMXKEHUs NPUOOPETAET MOMEHT KOJIMYECTBA JBMKECHUS,

paBHbi L=73.5kr m*/c. HailTH KMHETHUECKYIO SHEpIHIO KOIeca depes t, =20 c mocnue

Hayajia BpaLECHUs.

OnHOPOIHBIN CTEP)KEHb COBEpILAET Majble KOJeOaHUs B BEPTUKAJIBbHOMN IUIOCKOCTH OKOJIO
TOPU30HTAIILHON OCH, TMPOXOJSIIEH depe3 ero BepxHui Konell. J[mmHa crepxusa 1 =0.5m.
Haiitu nepuon koneOaHust CTEpHKHS.

OO0pyuy aumamerpoM 56,5 cM BUCHT Ha IBO3Jle, BOUTOM B CTE€HY, M COBEpIIAET MaJlble
Kosie0aHus B IUIOCKOCTH MapajuieNbHol crene. Haiitu nepuoj 3Tux KonedaHui.

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

l.

2.
3.

Haiit Maccy ceprucToro rasa (SO,), 3aHnMaromero o6béM 251 mpu temmeparype 27 °C u
naBieHun 760 MM pT. CT.

HaiiTi mI0THOCTE Bojopo/a mpu Temmeparype 15°C u nanenun B 730 MM pT.CT.

HaiiTi 9micio MONeKys Boopoaa B leM®, eciu napienue paBHO 200MM PT.CT., a CPETHSS
KBaJIpaTH4Hasi CKOPOCTh €r0 MOJIEKYJI MPU JaHHBIX YCJIOBUAX paBHa 2400 m/c.

Yemy paBHa 3HEpIusl TEIIOBOro ABMKeHUs 20 I KMCI0poaa NpU TEMIIEpaType 10°C? Kakas
4acTh 3TOM PHEPrUM NMPUXOAUTCA HA JOJIO MOCTYMATEIbHOIO ABMKEHUS M Kakas 4acTb Ha
JIOJIXO BpaIlaTeabHOro?

HeoOxonuMo cxaTh 10%m° BO3ayXa 10 00béma B 2- 10°m°. Kax BBITOJHEE €0 CKUMATh:
an1rabaTUYecKy WK U30TEPMUUYECKH?

WneanpHas TeruioBass MammHa pabotaer no mukiay Kapao. Ilpu stom 80% Temua,
[I0JIy4aeMOro OT HarpeBarens, Mnepeaaérca xojgoawibHUKY. KommuuecTBo Temia,



10.

NoJy4yaeMoro OT Harpemarteis, paBHo 1,5 kkam. Haiitu: 1) KILJ. mukna, 2) paboty,
COBEPUICHHYIO MIPH MOJTHOM ITUKJIE.

WneanbHas XonoauiabHas MalidHa, padoTaromas mo odpatHoMmy nukiay Kapho, mepenaer
TEIIO OT XOJNOMIbHMKA ¢ BOomoi mpu Temmeparype 0°C KMIATHIBHHKY C BOIOH IpH
TeMHepaTypeIOOOC. Kakoe konm4ecTBO BOJBI HY)KHO 3aMOPO3UTh B XOJIOAMILHUKE, YTOOBI
peBpaTUTh B apl Kr BOAbI B KUMIATUIBHUKE?

Haiitu m3MeHeHus1 SHTpoONHMM TpU mepexofe 8 T Kuciopona oTr o0béma B 10 1 mpm
TeMreparype 80° C k 00béMy B 40 11 mpu TeMIiepaType 300°C.

HaiiTu n3meHeHus 3HTponuu npu u3odapuueckoM pacimupenuu 8 r reaus or V=10 1 no
00BéMma V,=25 1.

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

3. 2JIEKTPUYECTBO (2 kypc, 1 cemecTp)

1.

2.

10.

11.

12.

Bo ckonbko pa3 cuia HbIOTOHOBCKOTO MPUTSDKEHUS MEXIY ABYMsI IPOTOHAMM MEHBIIIE
CHJIBI MX KYJIOHOBCKOT'O OTTaJIKUBaHUsA? 3apsij MIPOTOHA YUCIEHHO PABEH 3apsay 3JIEKTPOHA.
JIBa 0IMHAKOBBIX METAJUIMYECKUX 3apsDKEHHBIX IIapuka BecoM 1,96 H kaxablii HaxoauTces
Ha HEKOTOPOM pacCTOSIHMM APYr OT Apyra. HalTu 3apsj mapukoB, €ciad W3BECTHO, YTO Ha
9TOM PACCTOSHUU UX 3JIEKTPOCTATUYECKAsl SHEPrus B MUJUIMOH pa3 OO0Jjbllle UX B3aUMHOU
IPaBUTALlMOHHOMN SHEPrUH.

PaccTosHME MEXIy JBYMS TOYEYHBIMU 3apsgamu ¢, =7.5-10°Kn u ¢, =-14.7-10"° Kn

paBHO 5 cM. HaiiTu HanpspKeHHOCTh 3JIEKTPUYECKOrO MOJs B TOYKE, HaXoAsleics Ha
paccTosiHuM 3 €M OT IOJIOKUTENBHOIO 3apsiaa U 4 cM OT OTPULIATENILHOTO 3apsiia.
OnpenenuTh HAaNPsSHKEHHOCTh OJIEKTPUYECKOTO MO Ha paccTosHun 2-10° oM ot
OJIHOBAJICHTHOTO MOHA. 3apsi/i HOHA CYUTATh TOUEUHBIM.

B NI0CKOM TOpU30HTAIBHO PAaCIOJIOKEHHOM KOHIEHCATOPE 3apshKEHHasl KalesbKka pTyTH
HaxXOJIUTCA B PABHOBECUU MPU HAMPSIKEHHOCTH AeKkTpuueckoro nojsi E =600 B/cm. 3apsn
karm pased 8-107"° Ku. Haiitn paauyc kamm.

Ha xakoe paccrosiHue MOTyT CONM3UTBCS JBa 3JEKTPOHA, €CJIM OHU JIBHKYTCS HaBCTPEUy
JIPYT APYTY C OTHOCHTENBHOM CKOPOCTHIO, paBHOit 10° cm/cex?

Kakast coBepiiaercs paboTa HpU IePEeHECEHHMH TodeyHoro 3apsna B 2-10°Kn wu3
OECKOHEUYHOCTH B TOYKY, HAaXOJMIIYIOCS Ha pacCTOSIHMM 1 CM OT TOBEPXHOCTH IIapa
pazmycoM | cM ¢ OBEPXHOCTHOI MIOTHOCTHIO 3apsiaa o =107 Ki/em™?

DJNEKTPOH BJIETAET B IUIOCKUN TOPU30HTAJIBHBIN KOHIEHCATOP NapajuIeIbHO €T0 MJIaCTHHAM
co CKOpOCTBIO V,=10" M/cex. HampspkeHHOCTB momst B KoHmeHcatope E =100 B/cM, mmHa
KOHJeHcaropa =5 cM. HaliTu BeIMYnMHy M HampaBJIEHHE CKOPOCTH 3JEKTPOHA IIPU BBUIETE
€ro 13 KOH/IeHCcaTopa.

Haiitu emxocth 3eMHoro mapa. Pammyc 3emHoro mapa npussaTh paBHbIM 6400 xMm. Ha
CKOJIbKO M3MEHHUTCSl MOTEHLHal 3E€MHOT0 1Iapa, €eclId €My COOOIIUTh KOJIUYECTBO
aneKTpudecTsa, papHoe 1 Ki?

Karymka w3 wMemHoW mpoBoilokHM umeeT comportuBieHne R=10.80M. Bec wmemnoit
npoBosioku paBeH P =334 H. Ckonbko MeETpPOB IMPOBOJIOKM M Kakoro Jauamerpa
d HaMOTaHO Ha KaTyImike?

OOMOTKa KaTyIlIKd U3 MEIHON MPOBOJIOKU IpU Temmepatype 14 °C nmeer COIIPOTUBIICHUE
10 Om. Ilocne mpomyckaHHsl TOKa CONPOTHUBIEHHE OOMOTKH cTajo paBHO 12,2 Om. [lo
KaKkoW TeMIieparypbl Harpenach ooMoTka? TemmnepaTypHblil KO3(QPUIMEHT CONPOTUBICHUS
meu paser 4.15-107 rpax™.

Onement J.J1.C. B 2 B uMeetr BHyTpeHHee conpoTtuiieHne 0,5 Om. Onpenenuts najaeHue
NOTEHLIMajda BHYTpU J3jieMeHTa npu cuiae Toka B nenu 0,25 A. Haiitu BHemHee
COIIPOTHUBJIEHUE LIEMH NPH ITUX YCIOBUSAX.



13.

14.

15.

16.

17.

DJIEMEHT 3aMBIKalOT CHayaja Ha BHEIIHee conmpoTuBieHre R;=2 Owm, a 3aTemM Ha BHEIIHEe
conpotuBiienne R,=0,5 Om. Haittu O./[.C. sneMeHTa M €ro BHYTPEHHEE CONMPOTUBJICHUE,
€CJIM U3BECTHO, YTO B KAXJOM U3 ITUX CIy4aeB, MOILIHOCTh, BbIJI€IsieMasi BO BHEIIHEH 1IE1H,
OoJMHAaKoBa 1 paBHa 2,54 BT.

DJNeKTpU4ecKuil YailHUK uMeeT aBe oOMOTkH. Ilpu BKIIIOYEHHWH OJHON W3 HHUX BOJa B
YalHUKE 3aKUIUT 4yepe3 15 MuH, mpu BKIKOYEHUH Jpyroud — yepe3 30 muH. Yepe3 CKOIbKO
BPEMCHH 3aKUIUT BOJIa B YaHHUKE, €CIIM BKJIFOYUTH 00€ 00OMOTKH: 1) mocieaoBareibHo, 2)
napajieabHo?

Kakoe xo1n4ecTBO 3J€KTPUUECKON dHEPIUU HaJl0 U3pacxoA0BaTh, YTOOBI IIPU JIEKTPOIIU3E
pactBopa AgNO, Beinenunocs 500 mr cepedpa? Pa3sHOCTb NMOTEHIMANOB Ha 3JIEKTPOJAX
paBHa 4 B.

IInomane Kaxaoro 3JeKTpoAa HOHU3aLUOHHON KaMephl 100cM” i pacCTOsIHUE MEKy HUMU
6,2 cM. HaiiTi TOK HachIIIEHHS B TAKOW KaMepe, €CiIu U3BECTHO, YTO HOHU3ATOP 00pasyeT B
1 eM’ execekyHHO 10° HOHOB Ka)10ro0 3HaKa. IOHBI CYUTATH OHOBATEHTHBIMH.
[Torennman noHu3anuu atoma remus 24,5 B. Halitu paboty noHuzanuu.

4. JJEKTPOMAT'HETU3M. KOJIEBAHUA U BOJIHBI (2 kypc, 1 cemecTp)

1.

2.

10.

11.

HailiTn HanpsskeHHOCTh MarHUTHOTO IOJISE B TOYKE, OTCTOSIIEH Ha 2 CM OT OECKOHEYHO
JUIMHHOTO TIPOBOJIHUKA, [0 KOTOPOMY TE€UET TOK B 5 A.

Halitn HanpsbkeHHOCTh MAarHUTHOTO MOJS B LEHTPE KPYroBOTO IMPOBOJIOYHOTO BUTKA
panuycoM | cM, o KOTopomy TeueT Tok 1 A.

JIBa mpsAMONMHENHBIX JUIMHHBIX MPOBOJHUKA PACIOJIOKEHBI MAapaIe]IbHO Ha PacCTOSHUU
10 cm nmpyr ot apyra. Ilo mpoBogHukam TekyT TOkM [, =1, =5AB NPOTUBOIOJIOKHBIX

HanpasieHusX. HaliTu BenuMuMHY M HampaBlIeHWE HANpPSDKEHHOCTH MAarHUTHOTO IOJS B
TOUKe, HaxoJsielcs Ha paccTostHUM 10 ¢M OT KaXKI0ro MpOBOAHUKA.

W3 npoBonoku JuiMHOK | M caenaHa kBagparHas pamka. [Io 3Tol paMKe TeYeT TOK CHIION
10 A. HaiiTu HanpsiKEeHHOCTh MAarHUTHOTO TIOJISl B IIEHTPE PAMKH.

OOMOTKa KaTyIIKU c/ielaHa U3 MpoBOJOKH AuameTpoM 0,8 MM. BUTKH MIOTHO mpuieraroT
Ipyr K apyry. CunTasi KaTylKy AOCTaTOYHO JJUHHOM, HAMTH HANPSKEHHOCTh MATHUTHOTO
I10JI1 BHYTPH KaTYILIKH IIPU CHJIE TOKAa B 1 A.

B ogHOpOHOM MarHUTHOM 10JIe, HanpsKeHHOCTh KoToporo 1000 3, momelieHa KBajgpaTHas
pamka. Ee TIOCKOCTb COCTABIISIET ¢ HAMpaBieHWeM MarHuTHOro moms yron 45°. Cropoma
pamku 4 cM. OnpeenuTh MarHUTHBIN MOTOK, TPOHU3BIBAIOIINN PAMKY.

Me:xny moarocaMu JIEKTPOMAarHuTa CO3JAeTCs OJAHOPOJHOE MAarHUTHOE IOJIe, WHAYKLUS
kotoporo paBHa 0,1Tin. Ilo npoBoay nnuHO0 B 70 M, MOMEIIEHHOMY HEPIEHIUKYISIPHO
CUJIOBBIM JIMHUAM, TeueT ToK cuior 70 A. Halitu cuny, AeiCTBYIOLTYIO HA TPOBO/I.

HaiiTi KuHeTHuecKyIo SHEpruio IPOTOHA, ABMXKYILIETOCs [0 1yTe OKPYKHOCTH pajguycom 60
CM B MarHUTHOM I10JI€, THAYKLUS KOToporo pasHa 1 T

B omHOpOgHOM MarHMTHOM moJe, MHAyKuus kotoporo pasHa 0,1 Tn, paBHOMepHO
Bpalaercss Katymka, cocrosmas u3 100 ButkoB mpoBosoku. Katymka nemaer 5 oG/cek.
[Tmomaae monepeyHoro ceueHnust karymku 100 cm’. Ochb BpAIICHUS TIEPIEHIUKYISIPHA OCU
KaTyIIK{ ¥ HallpaBJIeHUIO MarHuTHoro noss. Haiitn Makcumanenyro 3.J1.C. HHOyKIMHM BO
BpalIarOLIENCs KaTylIKe.

Yepes KaTyliky, HHIYKTUBHOCTb KOTOpoil paBHa 0,021 I'H, TeueT TOK, U3MEHSIOLIUICS CO
BpeMeHeM no 3akony I=Isinwt, tne [,=5A, w=27z/T wu T =0,02c. Haiitn
3aBUCUMOCTH 0T BpeMeHu: 1) D./1.C. camouHIyKIIMHU, BO3HUKAIOLIEH B KaTyIIKe, 2) SHEPTruu
MarHMTHOT'O TOJISl KaTYIIKH.

HanucaTth ypaBHeHHE rapMOHMUYECKOTO KOJIEOATEIbHOIO JABMKEHUS C aMIUITUTYA0M B 5 cMm,
ecin B 1 MuH coepuraercsi 150 komebammit m HauanbHas (asa xonmebammii pasma 45°.
Haueptuth rpaduk 3T0r0 ABMKEHHUS.



12.

13.

14.

15.

16.

17.

18.

19.

20.

Hanucare ypaBHEHHME TapMOHHYECKOTO KOJIEOATEIbHOIO IBMKEHHS, €CIM MaKCHMalbHOE
ycKopeHue Touku 49,3 em/c?, nepuoja KojaeObaHuil 2 ¢ U CMENICHUE TOYKH OT IOJIOKEHUS
paBHOBECHSI B HaYaJIbHbIII MOMEHT BPEMEHU 25 MM.

K mnpyxuHe mnonBemieHa damika BecOB ¢ TUpsAMH. [Ipu 3TOM mnepuosa BepTUKAIbHBIX
kosiebanuii paseH 0,5 c. Ilocne Toro kak Ha YaliKy BECOB IMOJOXKWIM €Ile A00aBOYHBIC
TUpU, TEPUOJl BEPTUKAIBHBIX Kojiebanuii crtanm paBeH 0,6 c. Ha ckonbko yamuHMiIach
IpyKHWHA OT MPUOABJIEHUS 3TOTO 100ABOYHOTO Tpy3a?

Touka ydacTByeT OJHOBPEMEHHO B JIBYX B3aUMHO-TEPIECHIAUKYISIPHBIX KOJIeOaHHUIX
x=2sinwt U y=2cosot. HaliTh TpaeKTOPUIO JBUKEHUS TOUKH.

Haiitu pasHocts (a3 koneOaHMIl ABYX TOYEK, JEKAIIMX Ha Jyde M OTCTOSIIMX Ha
paccTosiHuM 2 M ApYT OT Apyra, €CJIU JJIMHA BOJIHBI paBHa 1 M.

. 8
KonebaTenbHbIl KOHTYp COCTOMT U3 KOHJEHCATOpPa E€MKOCTBHIO 5-10 ’® u KaTymkw,

MHIYKTUBHOCTh KOTOpoil paBHa 2-107°7/n. Ha Kkakylo IIMHY BOJHBI HACTPOEH KOHTYp?
ConpoTuBieHHEM KOHTYypa peHeOpeyb.

KaTymika, WMHIYKTMBHOCTh KOTOpoH L =3-10°I%, npuCOemMHEHA K  IUIOCKOMY
KOHJICHCATOPY ¢ IuIomanbio miactud S =100 cm” u paccrosiaie Mexay HuMu d = 0,1Mm.

Uemy paBHa JUAJIEKTpUYECKas IPOHUIIAEMOCTb CpPEAbl, 3alOJIHSIOUIEH MPOCTPAaHCTBO
MEXy IJIACTUHAMMU, €CJIM KOHTYp PE30HUPYET Ha BOJIHY JUIMHON 750 M?

O6motka kaTymku coctouT U3 500 BUTKOB METHOrO MPOBOJA ILUIOLIAAb IONEPEYHOIO
ceuenust B 1 M’ Jnuna karymku 50 cm u ee auamerp 5 cm. Ilpu kakoi yacrtoTte
NEPEMEHHOTO TOKa IOJHOE COMPOTHUBIIEHUE 3TOW KATYIIKW BIBOE OOJbIIE €€ aKTHBHOTO
CONPOTHUBIICHUS?

Konnencarop emkoctsio B 20 MK( U peocTar, akTUBHOE CONPOTUBIEHHE KOTOPOTO PaBHO
150 OmM, BKIIFOUEHBI NTOCIEA0BATENBHO B LIENb MEpeMEHHOro Toka yactoroi 50 I'n. Kakyro
4yacTh HAIPSHKEHUsI, IPUIIOKEHHOTO K 3TOM IIeNH, COCTaBISET MaJeHue HanpsokeHus: 1) Ha
KOH/JIEHCATOpe U 2) Ha peocTaTe?

B nens nepemenHoro toka Hampsbkennem 220 B BKIIFOUEHBI TTOCIIEIOBATEIBHO €MKOCTh C,
aKTUBHOE CONpOTHBIIEHWE R W MHAYKTHBHOCTH L. Haitn nagenue Hampsokenus Up,Ha

OMHYECKOM COINPOTHBJIEHUH, €CJIM U3BECTHO, YTO IaJICHUE HANPHKEHUS Ha KOHJEHCATOpe
U, =2U, n nagenue HanpskeHus Ha MHAyKTuBHOCTH U, =3U,

5. OIITUKA (2 kypc, 2 cemecTp)

1.

['opusoHTamBHBIN JTyd CBEeTa MaJacT Ha BEPTUKAJIHLHO PACIOJIOKEHHOE 3€pKajio. 3epKayio
[IOBOpPAUYMBAETCS Ha YroJl O OKOJIO BepTUKanbHOM ocu. Ha kakoli yrona mnoBepHeTcs
OTpPa)KEHHBIN JIyq?

JIya cBera magaer mox yriom 30° Ha IIOCKONAPAIIETbHYIO CTEKISHHYIO IUIACTHHKY H
BBIXOJMT U3 HEe MapajieldbHO MepBOHaYalIbHOMY Jydy. [loka3aTens mpeaoMieHus cTekia
1,5. KakoBa tosmuHa d mIacTHHKY, €CJIM PacCTOSTHUE MEXTy JIydaMu paBHo 1,94 cm?

Jlyu cBera majaer moJ yrjaom i Ha TeJo ¢ Moka3aTesieM npesnomieHus n. Kak 1omkHbl ObITh
CBSI3aHBl MEXIy co0oW {1 W n, 4ToOBl OTPaXEHHBIH Jyd OBUI MNEPIEHAMKYISPEH K
PEJIOMIIEHHOMY?

[Tokazarens mnpenomieHuss crekiaa paseH 1,52. Halitu mnpenenbHble YIVIBI MOJIHOTO
BHYTPEHHEIr0 OTpakKeHMsI JIJIsl MOBEpXHOCTed paszzaena: 1) crekio — BO3AyX, 2) Bojga —
BO3/YX, 3) CTEKJIO — BOJIA.

[Toxazarenu mperomMIIeHHUs HEKOTOPOTo copTa CTeKIa JUIsl KpaCHOTO U (PUOJIETOBOTO JIydei
paBHBl cooTBeTcTBeHHO 1,51 m 1,53. HailTu npenenbHble yIiibl MOJHOTO BHYTPEHHEIO
OTpaKeHHsI IPH NAJAECHUH 3TUX JIydell Ha IPaHMIly CTEKIIO-BO3AYX.
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Paguycsl KpHUBH3HBI INOBEPXHOCTEH [BOSKOBBITYKIOM JHMH3bI paBHbl R =R, =50cMm.
IToxazarens mpenoMiieHUs MaTepuana JIMH3bl paBeH n=1,5. HalitTu onTudeckyro cuiy

JIMH3BL.

Jlunza ¢ okycHbIM paccTossHUEM 16 cM JaeT pe3koe U300pakeHue MpeaMera MpH ABYX
MIOJIO)KEHHUSAX, PAaCCTOsSIHUE MEXy KortopbiMu 60 cMm. HaliTu paccrosiHMe OT mpeamera 1o
JKpaHa.

[1mocko-BeINyKIIas JIMH3a C paanycoM KpuBu3Hbl 30 ¢cM M mokaszaTeneM mpesnomiieHus 1,5
JlaeT U300pakeHue MpeaMeTa C yBeIWYeHHueM, paBHbIM 2. Haiftu paccrosiHue mpeamera u
U300paxeHUsl OT JIMH3HI.

B onbite FOHra orBepcTusi OCBELIAIMCh MOHOXPOMAaTHYECKMM CBETOM JUIMHOM BOJIHBI
A=6-10"cM, pacCTOSIHME MEXKIYy OTBEPCTUAMH | MM U pacCTOSHHE OT OTBEPCTHH 10
sKkpaHa 3 M. HailTu nonoxeHne Tpex nepBbIX CBETIBIX MOJIOC.

B omnbite ¢ 3epkanamu @peHenst paccTOSTHUE MEX1y MHUMBIMU U300paKEHUSAMU UCTOYHUKA
cBera Obu1o paBHO 0,5 MM, paccTosHME 10 dKpaHa 5 M. B 3ereHoM cBeTe MOTy4YMIIHCH
UHTEPPEPEHIIMOHHBIE TTOJIOCH HAa PACCTOSHUM SMM ApYyr OT npyra. Hailtm mymHy BOJHBI
3€JIEHOT'O CBETA.

Ha w™buibHyto mueHky (n=1,33) namaer Oeinblii CBET MO YIJIOM 45°, IIpu kaxoit

HalMEHbIICH TONIIMHE IUIEHKH OTpPa)KCHHbIE JIyud OyAyT OKpaIleHbl B JKEITHIM IBET
(1=6-10" cm)?

PaccTosHue MeXy IATHIM U IBaILIATh MATHIM CBETJIBIMM KonbliaMu HproToHA paBHO 9 MM.
Paguyc xpuBu3Hbl nuH3bl 15 M. HaliTu 1MHY BOJHBI MOHOXPOMAaTHYECKOI'O CBETA,
[a/lalolIero HopMajibHO Ha ycTaHOBKY. HaOmroeHue npoBoauTCs B OTPaXKEHHOM CBETE.
BoruncnuTh paanycsl epBbIX MATH 30H OpeHens, €clii pacCTOsSHUE OT UICTOYHMKA CBETA 10
BOJIHOBOII TOBEPXHOCTH PaBHO | M, paccTOSSHUE OT BOJHOBOM IOBEPXHOCTH A0 TOUYKHU
HAOIIOIeHHs TaKkxke paBHO 1 My A =5-10" M.

Ha menp mmpuHON 2 MKM IafaeT HOPMAJIBHO NMapajljIeNIbHbIN Ty4OK MOHOXPOMAaTH4YECKOTO
ceera ¢ jumHOW BomHBI A =5890A. HailiTu yriel, B HampaBIeHUH KOTOPBIX OYAyT
HaOJII01aThCSI MUHUMYMBI CBETA.

Ha mienps nagaer HopManbHO NapasuieabHbI MyYOK MOHOXPOMATUYECKOTO CBETA C JUIMHOMN
BonHBl A. Illmpuna memmn paBHa 6A. Ilom xakum yriom OyaeT HaOIIOATBCS TPETUH
TU(PPaKIMOHHBI MUHUMYM cBeTa?

Yemy paBHA MOCTOSHHASA TU(GPAKIIMOHHOMN PELIETKH, €CIIU 3Ta pelIeTKa MOXKET pa3pellinuTh B
MepBOM TOpsAKE TUHUM criekTpa kamusg A =4044A° u 1 =4047A°? lllupuna pemetku 3
CM.

Onpenenuth yrosl MOJHOM MOJISIpU3allMM IpPU OTPAKEHHWU CBETa OT CTEKJa, MOoKa3aTellb
IPEJOMJIEHUS] KOTOPOro paseH 1,57.

[IpenenbHBIA yroyl MOJHOTO BHYTPEHHETO OTPaKEHUsS ISl HEKOTOPOTO BEIIECTBA paBeH
45°. Yemy paBeH JUTsl 9TOrO BEIIECTBA YOl MOIHON TMOMSIPH3aIAN?

UeMy paBeH MOKa3zaTeiab MPEIOMIICHHS CTEKJa, €ClIM IpPH OTPaXXEHUH OT HEro CBeTa
OTPaKEHHBII Jyd GYIET MOTHOCTHIO ONAPH30BAH TIPH yrile mperomteHus 307

YeMy paBeH yroia Mexay INIaBHBIMH IUIOCKOCTSIMHM MOJSIpU3aTOpa M aHAIW3aTopa, eCiu
MHTEHCUBHOCTh €CTECTBEHHOI'O CBETA, MPOLIEALIET0 4epe3 MOJApU3aTop M aHaIu3arop,
yMeHblIlaeTcs B ueTbipe paza? Ilornomennem cBeta npeHedpeysb.

6. OCHOBBI ATOMHO¥ U SIIEPHOM ®U3UKH (2 kypc, 2 cemecTp)

1.

2.

MoItHOCTh U3My4eHHUsT aOCOMIOTHO YepHOTo Teja paBHa 34 kBT. HaliT Temmneparypy »Toro
TeJla, €CJIM U3BECTHO, YTO MOBEPXHOCTH €ro paBHa 0,6 M.

Haiitu, kakoe xomuuecTtBo 3Hepruu ¢ 1 cm’ MOBEPXHOCTH B 1 ¢ m3imydaer abCONIOTHO
YCpHOC TCJIO, C€CJIM HU3BCCTHO, 4YTO MAKCHMAJIbHAA CICKTpaJibHAA IIJIOTHOCTH €TI0
SHEPreTUYECKON CBETUMOCTH MPUXOAUTCS HA IJTMHY BOJIHBI B 4840 A’



3. Ha «kakyw [UmMHY BOJNHBI MPHUXOAUTCS MAKCUMyM  CHEKTPAIbHON  IUIOTHOCTH
SHEPreTUYEeCKON CBETUMOCTU a0COJIFOTHO YEPHOIO Tella, MMEIOIEro TeMIepaTypy, PaBHYIO
TEMIIEpaType YeNOBEYECKoro Tea, T.e. 1 =37 °C?

4. C xako# CKOpPOCTBIO JIOJDKEH JBUTAThCS AJIEKTPOH, YTOOBI €ro KMHETUYEeCKasi SHeprus Obuia
paBHa 3HEpruu (HOTOHA C JUIMHOM BOJIHBI A =5200A°?

5. Kpacnas rpanuna ¢ororddexra mis HekoToporo metayia paBHa 2750 A’ Uemy paBHO
MUHUMAJIBHOE 3HAYCHHUE YHEPTUU (POTOHA, BBI3BIBAIONIETO POTOIPPEKT?

3.3. BapuaunThl 3a1aHui I NOATOTOBKH K TEKYIIIeMY KOHTPOJIIO B TeCTOBOIi opme

1. MEXAHUKA
1. Onpenenenue TMHEMHON CKOPOCTH B MEXaHUUECKOM JIBUYKEHUU!
1) BexTopHas BenmuuuHa, onpeensieMasl BTOpOil MPOM3BOIHON paanyca — BEKTOPa JABIIKYIICHCS

r
r dr
TOYKH 110 BpEMEHH: U =——.
dt
2) BekropHas BenuuMHa, onpenenseMas NepBoil IpoU3BOIHON paguyca — BEKTOpa JIBUXKYIIEHCs
1
r dr
TOYKH I10 BpCMCHU: U=—-.
dt
3) BekTopHast BenuuuHa, onpeaensieMas IepBoil Mporu3BOAHOM yriia IOBOpOTa TeJla 0 BPEMEHU:
1
r d
=L
dt
4) BekTopHasi BeJIMYMHA, ONpeessieMasl BTOpoil IPOM3BOJHON yriia OBOPOTA TeJla [0 BPEMEHHU:
r d¢
E=—7r.
dt

5) BenuuuHa, onpezaensieTcss MPOU3BEIECHUEM YIJIOBOM CKOPOCTH Ha PagnyC OKPYKHOCTH, IO
KOTOpOM TOYKa IBUXKETCI: L =o-R.
2. OnpeneneHye TMHEHHOIO YCKOPEHHS] B MEXaHUYECKOM JIBUKEHUHU:

1
dv

o o T
1) BCKTOpHaH BCJIMYHMHA, OIIpEACIIACMas NEpBOXU NPOU3BOAHOU CKOPOCTH 11O BPEMCHU: d = 4
1

dv
2) Benuunna, XapakTepu3ymoias ObICTPOTY H3MEHEHHUSI CKOPOCTH 110 MOIYIIIO: d = 7 )
t

2
v
3) BenuunHa, XapakTepusyromas ObICTPOTY U3BMEHEHHUS CKOPOCTH 110 HApPaBICHUIO: a = e

4) BexTopHas Beln4yHMHa, onpezeseMas epBoi MPOU3BOAHON YITIOBOW CKOPOCTH IO BPEMEHHU:
1

r do

E=—.
dt

5) BektopHas BenuuMHa, onpezenseMas BTOPOM INMPOM3BOJHOM yria MOBOPOTa MO BPEMEHH:

r

d’p

dr’

3. Kakas u3 ¢popmyi1 BeIpakaeT nepBblii 3aKkoH Hpl0TOHA 17151 MHEpLIMAIbHBIX CHCTEM oTcueTa?

1 1 nr

1 .
) F=ma; 2)F=-F; 3)F=G™ ™. 4y F=mg; 5 Eom > F=0, 1o
r

M=
Il

U = cosnt
4. Kakasi 3aBUCUMOCTb BhIpa)kaeT BTOpoid 3akoH HproToHA?
1 T 1 1 m, -m 1 r nor
1) F=ma; 2)F=-F,; 3)F=G—15=; 4) F=mg; 5) Ecmu F,=0, 10
r

1
L =cosnt



5. Kakas 3aBUCUMOCTb IIOKa3bIBAET, YTO BCAKOE JACHCTBUE TEN APYT Ha APYyra UMEET XapakTep
B3aUMOICUCTBUS?

1 1 1 .
) F=ma; 2) F=-F,; 3)F=G™™: 4 F=mg; 5) Eom Y F=0, o
) r
L =cosnt
6. Kakast u3 popMyIMpOBOK BBIPa)KaeT 3aKOH COXPAHEHUS NMITYJIbCa:
1) UMnynbc 3aMKHYTOM CUCTEMBI HE U3MEHSIETCS C TEUCHHEM BPEMEHH.
2) 'eomeTpuueckas cymMmma UMIIYJIbCOB TE€J, BXOISAIIUX B 3aMKHYTYIO CUCTEMY, €CTh BEJIMYMHA
MIOCTOSIHHASI.
3) B 3amkHyTO#l cucTeME€ MEXaHWYEeCKas HSHEPTrus COXPAHAETCS, €CIH JEHCTBYIOT TOJIBKO
KOHCEpPBATUBHBIE CUJIBI.
4) 3amkHyTas (M30IMPOBAHHAS) CHUCTEMa — ATO MEXaHMYECKash CHCTeMa Tell, Ha KOTOPYIO0 HE
JIEHCTBYIOT BHEIIHUE CHUJIBI.
5) BHeniHue cuibl — 3TO CHIIbI, C KOTOPBIMHU Ha Tejla MEXaHUYECKON CHCTEMBI JIEUCTBYIOT Tea,
HE BXOJSIILINE B JAHHYIO CUCTEMY.
7. Kakas u3 ¢popmMyn BeIpaxkaeT CUILY TPEHUS CKOJIbKEHUs?

— . _omm, AR _ . oL
1) F=—kx; 2)F—GT2, 3) F=mg; 4)F=u-N; 5 F=ma

8. Teno paBHOMEpPHO MEpeMEIIAETCs IO TOPU3OHTAJIBLHON IOBEPXHOCTH W3 IOJOXKECHUS 1 B
HOJIOKEHUE 2.

S

»
>

A

1 2
[ ] [ ]

Kakyto paboTy coBepIaeT npu 3TOM CHJIa TSKECTU?

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

9. MouHOCTh B MEXaHHKE 3TO:
1) BekTopHast BeMuuHa, paBHask IPOU3BEACHUIO BEKTOPA CUIIbI Ha BEKTOP CKOPOCTH.
2) CkansipHasi BeIMUMHA, paBHas paboTe, BBIMOJIHEHHON B €IMHUILY BPEMEHHU.
3) CkansipHOe npou3BeieHue paboThl Ha BpeMs, 32 KOTOPOE OHA BBIMIOJIHEHA.
4) CxansipHoe NMpOU3BECHNE BEKTOPA CUJIbl HA BEKTOP MEPEMEIICHHUS.
5) CkansipHasi BeTMYMHA, paBHAs MPOU3BEICHUIO CHJIBI HA MEepeMEelIeHHe U Ha KOCHHYC yrja
MEX1y HUMH.
10. Kunernueckas 3Heprus Tejia mpu NoCTyNnaTeIbHOM JABHKEHHUHU orpenensercs popmynoit?
2 2 2 242
1) E=mgh; 2) E:kXT; HE=TY 4 p="0 5 p-"10A

11. TloTenmaibHast YHEPTHUS TeJla MACCON m Ha BBICOTE /i ompenenseTcst GopMyIIoi:

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

12. TlorennuanbHas sHEPrus ynpyroaeopMUpOBaHHOTO Tella ONpeaesieTcs: PopMyIIoun:

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

13. 3akoH coXpaHEHUs] UMIYJbCA, 3aTUCAHHBIN JJII IBYX Tl MpHU aOCOIIOTHO YNPYTroM yaape
MMEET BUIL:



2 2 2 2
D o+ m, = (m+my)u; 2 TL4TER=T TR 3)

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

I 1 I I
2 5 5 ; 4) muo, + m,L, = mu, +m,u,; 5)

n

Z(Eki +Em) = const .

i=1
14. Monynb MOMEHTA CHJIBI OTHOCUTEIHLHO HEMOIBUKHOM ToukH (0) 3TO:
WYM=F-d, 2)yM=F-t;, 3)M=F-¢;, 4 M=F-1;, 5M=F-w.
rae  d - ievo cuibl, | - paccTosiHre OT TOUYKH BpaeHus (0) 10 TOYKU NPUIIOKEHUS CHUIIBI, f -
BpeMs IEUCTBUS CUJIBI, @ - YIJI0Basi CKOPOCTh BpAIlICHUS, & - YTJIOBOE YCKOPEHHUE BpallCHUSI.
15. MoMeHT MHEPIIMKM MaTepUaTbHON TOUKH ONpeAesIeTcss POopMyIoun:
D J,=Am-r?; 2)J=>J; 3) J=$ml2; 4) J=%mr2; 5) J=J, +ma’,

rae  Am, - Macca MaTepUalIbHOU TOYKH, 7, - PACCTOSHUE OT TOYKH JO OCH BPAlLICHHUS,

| - nyMHA CTEpKHS.

16. MoMeHT MHepLUH Tejla OTHOCUTEIBHO OCH BPAIICHUS €CTh!
1 1

) J, =Am -1’5 2) J:ZJi ;0 3) J:Emlz; 4) J:Emrz; 5) J=J, +ma’,
rae
Am, - macca MaTepUabHOW TOYKH, 7, - PAaCCTOSHUE OT TOYKHM IO OCH BpauieHus,l - mimHa
CTEPIKHSL.
17. Teopema lllteiiHepa, ompenensiomasi MOMEHT MHEPLMU Tejda OTHOCUTENIBHO JII000H Ooch
BpaIeHus1, BeIpaxkaeTcs HopmyIoit:

1 1

) J,=Am -r’; 2) J=ZJl. ; 3) J:Emrz; 4) J:Emlz; 5) J=J, +ma’,

rae  Am, - Macca MaTepUaJIbHOW TOYKH, 7; - PACCTOSTHME OT TOYKH JI0 OCH BpallleHHs,

1 - npmuHa crepxkHsA, J_- MOMEHT HHEPUMH OTHOCHTENBHO NapajlIeIbHOW OCH,
npoxojsiien yepes neHtp Macc C Tena, a — pacCTOSIHUE MEX1y OCSMHU, M - Macca Teja.
18. Kunetnueckas 2Heprus BpalieHus: a0COIOTHO TBEPAOTO TeJia BOKPYT HETIOBUKHOM OCH:

2 2 2
mo* Jo Jo' mo kx?

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

19. TlonHast KHHETUYECKAsT SHEPTHs A0COTIOTHO TBEPIOTO TeMa:

2 2 2 2 2
Mmooy g=T 3y gt Y B h 5)E=k"7.

1) E=

20. OcHOBHOE ypaBHEHHE TUHAMHUK{ BpalllaTEJIbHOTIO ABM)KEHHS aOCONIOTHO TBEPJIOTO Teja
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 HMITyJIbca TBEPAOTrO Tella OTHOCUTENHHO HEMOJIBMKHOW OCH Ha3bIBaeTCs
BEITMYNHA, onpeensiemMast GopMyIIoi:

1 T 1 1 dL r 1 uu >
) L=Jow; 2) p=mv; 3)d—=M; 4) L=const; 5) J =mr~.
t
22. 3aKOH COXpaHEHUSI MOMEHTA UMITYJIbCA ONPEEIAECTCS BhIPAKECHUEM:
1 1 1 dL r 1
) L=Ja; 2) p=mb; 3) ZC=M: ) L=const: 5) J =mr’,
t

23. 3akon ['yka must ynpyrux aedopmaruii TBEpAOTO Tela UMEET BU!



F
1)o=E-¢; 2) F=—kx; 3)3:Al—1; 4)yo = g””; 5) F=u-N.

24. 3akoH BCEMHUPHOI'O TAIOTCHUS JJIA JIFOOBIX ABYX MAaTC€pUaJIbHBIX TOYCK:

1 1 T . .
) F=mg: 2) F=ma; 3)F=—kx; 4)F=m‘fi—”; 5\ F=¢g 2
t r

r
25. HanpsikeHHOCTb 10JISl TATOTEHUS ( g) 3TO:

1

F .
DE=Ti 2g=Ls e=Ys 4 r=cth 5=l
m m t r m
26. YriioBast CKOPOCTh IIPU BPAIEHHH abCOIFOTHO TBEPAOrO Teja ONpeaeIseTcss POpMYJIOii:

De=2: Yo=21v: )=, Haol. 5%
R dt J

27. YrioBoe YCKOPESHHE TIPH BPAIICHUH a0COTIOTHO TBEPAOTO Tella ONpeAeIIsaeTcs: GOopMYIIOi:

do d’¢ a M Al
)e=—17; 2)e= ; De=—";, de=—; 5Se=—.
) dt ) dr’ ) dr? ) J ) 1

28. Kak cBs3aHbl MeX]ly COOOM yriioBas U JIMHEWHAs: CKOPOCTb:

1)g=d_a); 2)w=d_(o; 3y v=w-R; 4) w=2nv; 5)¢c=
dt dt

d’p

dr’

29. Kakoit ¢GopMynoli MOXKHO BBIPa3UTh HOPMAJIBHOE YCKOPEHHE OTICIBHBIX TOYEK
BPAILAOLLEr0Csl TBEPIOTO TeJla YEPE3 €r0 YIIIOBYIO CKOPOCTb:

2
Da =¢r; 2)%:%; 3) a,=w'R; 4)‘11:%; 5) a=\la; +a; .
t

30. Kakoii Qopmysnoli MOXHO BBIpa3UTh TAHTEHIMAJIBLHOE YCKOPEHHE OTACNBHBIX TOYEK
BpAILlaOIErocsl TBEPJIOTO TeJla Yepe3 ero YriioBoe YCKOpEHHe:

2
Da =sr; 2)a, :%; ) a —'R; 4) a =%; 5) a=\Ja’+d’ .
t
31. Cuna TpeHus KaueHus onpenensercs GopmMyoi:

) F=p-N; 2)F=u-N; 3)F:%; 4) F=—kc; 5) F=mg.

2. TEPMOJIUHAMUKA U MOJIEKYJISAPHAS ®U3UKA
1. YpaBHEHHE COCTOSHUSA UAEATBHOTO ra3a:

1) PV=Const; 2) P=PRa,T; 3) PV="ZRT; 4 V=V, 5)
M

2
P=—n<E_ >.
3 KUH
2. OCHOBHOE YpaBHEHUE MOJIEKYISIPHO-KUHETUYECKON TEOPUH:

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

2
P=—n<E_  >.
3 KuH
3. MBorepmuueckwii mporiecc BeIpakaercs GopMyInoun:

1) PV=Const;  2) P=Pa,T; 3) PV=C2RT; 4) V=VaT; 5)
M

KUH

P:zn<E >,
3

4. 30xopuvecKuii mporecc BeIpaxkaeTcsi pOpMyIIoi:



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

KUH

2
P=—n<E_ >.
3
5. N3obapuyeckuii mporecc BeIpakaeTcs: opMyJIoi:

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

P:zn<Em>.
3

6. Ilpu cxaTum wupeadbHOro rasza ero o0bEeM YMeHbIIaeTcs B 2 pas3a, a TeMIeparypa
yBenMuuBaeTcs B 2 pa3a. Kak u3MeHuTcs npu 3TOM JaBiieHue ra3a?

1) yBenuuuTcs B 2 paza; 2) yMEHBIIUTCSA B 2 pa3a;  3) yBenu4uTcs B 4 pasa;

4) ymenbluuTcs B 4 pa3a;  5) HE U3MEHUTCH.
7. aBieHue uaeanbHOro Ta3a YMEHBIIHIOCH B 2 pa3a, TeMIepaTypa ra3a yBelIuduiachk B 2 pasa.
Kak usmenwiics npu 3tom o0beM raza?

1) yBenuuwiics B 2 pa3a;  2) yMEHBIIWICS B 2 pa3a; 3) yBequuuics B 4 paza;

4) ymenbiuuics B 4 pa3a;  5) He U3MEHHIICS.
8. Kakas u3 gopmyin BelpakaeT 3akoH JlanbToHa?

D e=kr; 2 u=LT"Rr; 3) P=P+P+P+.+P; 4 PV="TRT, 5
2 2M M

1
P=—nm<0*>.
3
9. Kakas u3 ¢popmyi BeIpoXaeT paBHOMEPHOE PACIIPECIICHHE SHEPTHH 110 CTENEHUS CBOOOIbI?

4 pv="LRT; 5
M

n?’

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

1
P=—nm<v’>.
3
10. Kakast u3 ¢popMys1 BeIpakaeT BHYTPEHHIOIO SHEPTUIO CUCTEMBI?

) e=2kT: 2) u=LRT; 3) P=R+R+B+.tB: 4 PV=T'RT: 5
2 2 M M

1
P:§nm<uz>.

11. 3akon pacnpenenenns MakcBeiia XxapakTepU3yeT:

1) paBHOMEpHOE pacIpeeeHUe YHEPTUH 110 CTETIEHSIM CBOOOIbI;

2) ypaBHEHHME COCTOSHUS UACAIBHOIO rasa;

3) pacnpeneneHre MOJIEKYI [0 CKOPOCTSIM;

4) pacnpenencHre MOJIEKYJ B IOTEHIIMAIBHOM CHIJIOBOM I10JIE;
12. 3akoH pacnpenenenus: bonpliMaHa xapakTepHU3yerT:

1) paBHOMepHOE pacipeesieHue SHEPTHU MO CTETIEHSIM CBOOOIbI;

2) ypaBHEHHE COCTOSHUS UAEATBHOTO rasa;

3) pacnpenesneHne MOJIEKYII 110 CKOPOCTSM;

4) pacrmpenenaeHre MOJIEKYJ B IOTEHIIMAIBHOM CHIJIOBOM IIOJIE.
13. YpaBHenue sapnenus quddy3un npeacrapisercs GopmMynoit:

1) F=—77QAS; 2) Q=—xd—TASAt; 3) M=—Dd—’oASAt;
dz dz dz
4)D=§/1<u>; 5)77=%/1<1)>p; 6)x=§/1<u>pcv.

14. YpaBHeHUe sSBIICHUS BHYTPEHHET0 TPEHUS MPEACTABISIETCS (POPMYJIIOM:



1) F=-n9as: 2) 0=—x Asar: 3y M =-DYL AsAr:
dz dz dz
4)D:%/1<u>; 5)77:§/1<u>p; 6)x:%1<u>pcv.
15. YpaBHeHUe SBIICHUS TETIONPOBOIHOCTH MPECTABIsAETC (HOPMYIION:
1) F=-n9as: 2) 0=—x Asar: 3y M =-DYL AsAr:
dz dz dz
4)D=§/1<u>; 5)77=§/1<1)>p; 6)x=§/1<u>pcv.
16. KoadpuruenT nuddy3un BeipakaeTcst GOpMyIIOu:
) F=n@as: 2) 0=—x aAsar: 3y M =-DYL AsAr:
dz dz dz
4)D=§/1<u>; 5)77=§/1<U>p; 6)x=§/1<u>pcv.
17. KoadpdunmeHnt BHYTpEHHETO TPEHUS BBIpaskaeTcs (HOpMyIIon:
 F=-pas: 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.
18. KoapumueHT TerionpoBoHOCTH BeIpakaeTcsi (hOpMyJIIOi:
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:%2<u>pcv.

19. AnnabaTrueckuM MpOIECCOM HA3BIBAETCS MPOIIeCC, TPOTEKAIOIINA:
1) mpu MOCTOSIHHOW TeMITepaType;
2) Tpu MOCTOSIHHOM JIaBJICHUH,
3) 6e3 oOMeHa sHepruel ¢ OKpy»Karoleil cpeaoi;
4) npu NOCTOSIHHOM 00beME;
5) HeT MpaBUIILHOTO OTBETA
20. Kakas ¢popmyrna BeIpaskaeT MepBbIil 3aKOH TEPMOIUHAMUKH:

1) PV = %RT . 2)Q=AU+A; 3)Q=AU; 4)Q=A; 5)A=-AU.
21. [lepBbIil 3aKOH TEPMOJIMHAMUKH TSI aIMa0aTUYECKOTO MPoIecca UMEeT BU/L:
1) PV = %RT . 2)Q=AU+A; 3)Q=AU; 4)Q=A; 5)A=-AU.
22. IlepBbIil 3aKOH TEPMOJIMHAMUKH 11 ©30XOPUYECKOT0O IIPOLIECCa UMEET BUIL:
1) PV = %RT . 2)Q=AU+A; 3)Q=AU; 4)Q=A; 5)A=-AU.
23. TlepBblil 3aKOH TEPMOJMHAMUKH I H30TEPMHUUYECKOT0O Ipoliecca UMeeT BUI:
1) PV = %RT; 2) Q=AU+A; 3)Q=AU; 4)Q=A; 5)A=-AU.

24. WpeanbHbI ra3 MOMYy4YMJ KOJIMYECTBO TeIUIOThl, paBHoe 300/lx u coBepumi padoTy,
paBHyto 100 J[x. Kak n3amMeHuIacy npyu 3TOM BHYTPEHHSS DHEPIHs raza’?
1) yBemmumitack Ha 400 Ix; 2) yBenumumiach Ha 200 [Ix; 3) ymenbmmunack Ha 400 Jx;
4) ymenbuunacek Ha 200 J[>x; 5) He U3MEHUIACh.
25. YeMy paBHO H3MEHEHUE BHYTPEHHEH SHEPruU rasza, €Clii €My MepeAaii KOJIUYECTBO
ternoTel, paBHoe 300 [k, a BHENIHUE CUITBI COBEPIIIMIIN HaJ HUM padoty, paBHoe 500 Jx?
1) 200 Ix; 2) 300 Tx; 3) 500 Ix; 4)800 Ix; 5)0 Ix.



26. UneanbHast TeruioBasi MalinHa, paboTaromas o uukity KapHo, nmomydaer 3a KakKablil IUKI OT
Harpesarens 2520 JIx terua. Temneparypa narpesarens 400 K, xonoaunbauka 300 K. Haittu
paboTy, coBeplIaeMyl0 MAIIMHOM 3a OJUMH LHUKJI, U KOJIMYECTBO TEIUIA, OTIaBaeMOIo
XOJIOIMIBHUKY 33 OJIMH LUKIL.
1) 600 dx; 2000/ 1x; 2) 700 JIx; 2200 JIx; 3) 630 JIx; 1890 JIx;
4) 800 [x; 1200 JIx; 5) 1200 Tx; 700 Tx.

27. B peanbHOM rase:

1) He yuyuThIBaeTCs pa3Mepbl aTOMOB (MOJIEKYJI);

2) Y4MUTBIBAETCS pa3Mepbl aTOMOB (MOJIEKYI);

3) He yuuThIBaeTCS CHJIbl IPUTSHKEHUS MEKIY aTOMaMU (MOJIEKYJIaMHt);

4) He y4uTHIBA€TCS CUJIbl OTTAJIKMBAHUS MEXKIY aTOMOB (MOJIEKYJI);

5) y4uTBHIBAETCS CUJIBI IPUTSKEHUS MEXKTY aTOMaMH (MOJIEKYJIaMHu );

6) YUYUTBHIBAETCS CHJIbI OTTAIKHUBAHUS MEXKITY aTOMOB (MOJICKYJIAMH);
[Ipenmaraemeie otBethl: 1) 1,2,3; 2)4,5,6; 3)1,3,4; 4)2,5,6; 5)1,4,5.
28. BHyTpeHHSsl SJHEpIHsl peaslbHOro rasa:

1) Goubliie BHYTPEHHEH SHEPTUU HICATHHOIO ra3a;

2) MeHbllle BHYTPEHHEN dHEPruu UaeaabHOro rasa;

3) 3aBUCHUT OT TeMIiepaTypbl HACATBLHOTO ra3a;

4) 3aBUCHUT OT JIaBJICHUS UJCATHHOTO ra3a;

5) 3aBUCHUT OT 00bEMa UCAIBHOTO Ta3a.

3. 2JIEKTPUHYECTBO U MATHETU3M. 4. KOJIEBAHUS U BOJIHBI.
1. Koropas u3 ¢opmyn Beipaxkaet 3akon Kymona?

£ F
) J= o ) F=ktL 3 E-" 4 A=q(p-0,).
R+r Er q,
2. Tlo xako# opmyiie ompeenseTcss HapsKEHHOCTh 2JIEKTPUYECKOT0 T0JIs TOYEYHOTO 3apsia?
HNE=2; 2)E=—2_, NE=L, HE=_"T"_.
&, 4drg,r d 2re,a
3. Io xaxoit popmyse onpesenseTcss HOTEHIMAN I0JI TOYEYHOTO 3apsiia?
q rdr q-d q-d
1) o= ;o 2) = ;3 - = ;. 4) Ap= .
)¢ 4re,r )¢ I 2reg,a ) 9= See, ) Ae 28¢¢,
4. Koropas u3 popmy sBIIsETCS ONpeAeneHreM EMKOCTH KOHJIeHcaTopa?
pi-t,1, Ne=4; =4, sHr--L.
c ¢ ¢ u @ wc

5. Tlo xakoii hopmyre ompenensieTcss 00mas eMKOCTh CUCTEMBI TTOCIIEIOBATEIFHO COCTMHEHHBIX
KOH/JIEHCAaTOPOB.

1 1 1 1 ¢, +c, +..+c¢ 1 1
1) - =—4+—+..4—; 2)c=c +c,+c;+...+¢,;3) c=—"1—2 " "4 —=—
c ¢ c c € CyrutC c ¢ +c,

n n

6. Ilo kakoii opmyne ompenensieTcss oOmasi EMKOCTh CHCTEMbI MapalIeIbHO COCTMHEHHBIX
KOHJICHCATOPOB.

1 1 1 1 c,+c,+...+cC

) —=—+—+..+—; 2)c=¢+c,+c;+..4c,; 3)c=—"——2"—1n; 4)
c ¢ c c, € CyruntC,

1 1

c ¢ +c, '

7. UTo Ha3bIBAECTCS AIEKTPUUECKUM TOKOM?
1) XaoTuueckoe ABUKEHUE 3aPSIKEHHBIX YACTHIL;
2) HanpaBiieHHOE ABMKEHNE 3apsHKEHHBIX YaCTHII,
3) HanpasneHnHoe ABMKEHME aTOMOB U MOJIEKYJT;
4) XaoTuuyeckoe ABUKEHHUE HOHOB.



8. Kotopast u3 ¢popmyn nmpeacTaBiseT 3anuchk 3akoHa Oma Jist ydacTka mnemnu’?
&£ . U . J
1) J= ; 2)i=yE; 3)J=—; 4)i=—.
R+r R S
9. Kortopas w3 ¢opMyn TpEACTaBISICT 3aBUCHMOCTh COINPOTHUBICHUS METAJUIMUECKUX

MIPOBOJHUKOB OT TEMIIEPaTypbl?

) Q=T’Rt; 2) R =R,(1+at); 3) Q=JUr; 4) R=J%.
t
10. Kotopast u3 ¢hopmysa MpeacTaBisieT 3aBUCUMOCTDh COIPOTHUBIICHUS OT €r0 T€OMETPUYECKUX
pazmepoB?

0 1 U U
1) R= l+at); 2) R=—; 3)R=p—; 4)R=—; 5)R=—.
11. Koropas u3 dhopmyn npencrapiser 3akoH Jxoyns-Jlenna?
£ 1

1) 0=J’Rt; 2) R =R,(1+at); 3)J=R+r; 4)R=pE.

12. IepBoe npasuiio Kupxroda?
1) Cymma HanpspKeHU# B 3aMKHYTOM KOHTYpe paBHa (.
2) AnreOpanyeckas CyMMa TOKOB B 3aMKHYTOM KOHTYpe paBHa ().
3) AunreOpanyeckas CyMMa TOKOB B Y3JI€ pa3BETBIICHUS AIEKTPUUYECKOM 1ienu paBHa (.
4) CyMMa MOTEHIIMAJIOB B y3JI€ Pa3BETBJICHUS AJICKTPUUECKOM 1ernu paBHa 0.

13. Kakwue Toku B [-om npasuiie Kupxroda 6epyrest co 3HaKaMH «+» U «—»?
1) Bce Toku OepyTcst co 3HaKaMH «+»
2) Toku, BTeKaromue B y3el OepyTcs cO 3HAKOM «+», a BBITEKAIOIIME M3 y3Jla — CO 3HAKOM
«=m.
3) Toxu, TeKyIue Mo 4acoBOM CTpeENiKe, OEpyTCs CO 3HAKAMH «+», IPOTHB YaCOBOM CTPEIKHU
— CO 3HAKOM «—».
4) Toku, cOBMaJalONIMe IO HANpaBICHUIO C HampaBJeHHEeM 00XxoJa KOHTypa, OepyTcs co
3HAKOM «1», a TEKyIllMe IPOTUB HApPaBJIEHUs 00X0/1a — CO 3HAKOM « —)».
14. Bropoe npasmiio Kupxroda.
1) B 3amkHyTOM KOHType anre0Opaudeckas CyMMa TaJieHUH HampsKeHWH paBHa
anredpandecko CymMme 3JIeKTPOABUKYIINX CHIIL.
2) Anre0Opandeckas cyMMa TOKOB B 3aMKHYTOM KOHTYype paHa 0.
3)B 3aMKHYTOM KOHType aireOpanyeckass CyMMa CHUJI TOKOB paBHa CyMMe
AIIEKTPOABIIKYLIUX CHIL.
4) AnreOpanueckas cymMMa CUJI TOKOB B y3JI€ pa3BETBIECHHON AJIEeKTpruUeckoil 1enu pasHa 0.
15. Kakue Toku Bo 2-oMm npasuiie Kupxroga 6epyTces co 3HaKaMU «+» U « —»?
1) Toxwu, Brekaronye B y3ei, OepyTcs co 3HAKAMHU «+», BBITEKAIOIINE U3 y3JIa — CO 3HAKOM
«=m.
2) Toku, coBmajaroIIMe MO HAMPABICHUIO C HANpaBICHHEM 00XOaa KOHTypa, OepyTcs co
3HAKOM «T», a TEKyIlIMEe IPOTUB HAMPaBJIEHUS 00X0/1a — CO 3HAKOM « —».
3) Bce Toku OepyTcsi CO 3HAKOM «+».
4) 3HaKM «+» U « —» BBIOMPAIOTCS JUIsI TOKOB ITPOU3BOJIBHO.
16. Tlo xaxoit (opmyne ompenensieTcss o0IIee COMPOTHBJICHHE R TIPU TMOCIEAOBATEIHLHOM
COEJMHEHUH HECKOJIBKUX MTPOBOJIHUKOB?

1 1 >R 1
J— _ = ! . R: R<. -_— = PN
D R ZRi’ 2R R-R,+R,-R,+..R R YR=DR; 4 R 2R

n—1

17. Tlo xakou ¢dopmyne ompenensercs oOIIee CONMPOTHBICHHE R TIpU MapauIeIbHOM
COCIUHCHHNHU HECKOJBKUX HpOBO,Z[HI/IKOB?
SR

1 1 1
) ==)>R; 2)R=)R; 3)—=> —; 4) R= .
) R Z ’ ) z ) R Z:Ri ) R-R,+R,-R,+..R ‘R _,




18. Yro Takoe p—n mepexon?

1) KoHTakT 1BYX pa3HOPOAHBIX METAJLJIOB.
2) KoHTakT MeTauI-Tu3IeKTPHK.
3) KoHTakT 1ByX BUJIOB MOJIYIPOBOJHUKOB C pa3HbIMH TUIIAMH IPOBOJIUMOCTH.
4) KoHTaKT JBYX THUIIOB 3JEKTPOJIUTOB.
19. Kakoe cBOWCTBO p —n Mepexo/1a UCHOJIb3YETCs B IOIYIIPOBOAHUKOBBIX 1M0/1aX?

1) OHOCTOPOHHSSI MPOBOJAUMOCTb.
2) 3aBUCHUMOCTb COITPOTUBIICHUSI OT TEMIIEPATYPHI.
3) 3aBUCHMOCTbH CONPOTUBIICHUS OT OCBEIIEHHOCTH.
4) Matast BeJIMUMHA COITPOTUBIICHHS.
20. Kakoe siBjieHME Ha3bIBAETCs 3JIEKTPOMAarHUTHON MHAYKLHEH?
1) TlosiBaeHHME MarHUTHOTO IOJIS IIPU MPOTEKAHUH TOKA IO LIEIH.
2) Bpamenue KOHTypa ¢ TOKOM B MArHUTHOM IIOJIE.
3) JlelicTBHe MarHUTHOTO I0JIs1 HA IPOBOJIHUK C TOKOM.
4) SBneHue BOSHUKHOBEHMS 3JIEKTPUUECKOTO TOKA B 3aMKHYTOM IPOBOJAIIEM KOHTYpPE IpU
U3MEHEHUH MarHUTHOTO ITOTOKA, IPOHU3BIBAIOLIETO 3TOT KOHTYP.
21. Koropas u3 popmyn npeacraBiseT OO0 3aKOH AIEKTPOMarHuTHON nHAyKunn ®apanes?
do
1) e=J(R+r); 2)¢&: - 3) @ =BScosp; 4) D=LJ.
22. Kakoe siBJieHUE Ha3bIBAE€TCA CAMOWHIYKIIUEH?
1) SIBneHre BO3HMKHOBEHMSI HWHAYKIMOHHOI'O TOKAa B LENM IpPU HPOTEKAaHWHW B HeH
IIEPEMEHHOT0 TOKA.
2) IlosiBneHHe MarHUTHOT'O 1OJIS IPU IPOTEKAHUU TOKA I10 LIETH.
3) BpaiueHue KOHTypa ¢ TOKOM B MAarHUTHOM II0OJI€.
4) JleficTBUE MarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
23. Kakoe U3 HMKENPUBEIEHHBIX YTBEPXKACHUN sIBisieTca mpaBuiioM JleHna Juisi HampaBieHUsS
MHIYKIIMOHHOT'O TOKa?
1) WHIyKuuoHHBIM TOK MMEET TaKOE HaIlpaBJIEHUE, YTO €r0 MArHUTHOMN M0JIE PENATCTBYET
M3MEHEHHUIO TOT'0 MArHUTHOTO NTOTOKA, KOTOPOE €ro CO34aJI0.
2) WHayKUMOHHBIA TOK HaNpaBiieH MPOTHUBOIMOIOXKHO HAMPABJICHUIO 3JIEKTPUUECKOTO TOKa,
KOTOPBIN €ro COo3/1al.
3) Hampasnenue HHAYKIIMOHHOTO TOKa ONpeAeNseTcs o MpaBuily OypaBuuKa.
4) HampapneHre HHAYKIIMOHHOTO TOKA OTPeIeNsIeTCs 10 MPaBUily JEBOH PyKH.
24. Tlo kako¥i u3 (popmyn BEIYMCISAETCS BEIMYMHA CUIIbI AMIiepa?

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

25. To xakoi U3 GopMyIl BEIUUCIISETCS BeTMUnHa cuitbl Jlopenma?
_ i — JBl Sina - _ 499 . ___du
1) F =quBSince; 2) F=JBlSina; 3) F=—", 4) F=-n—B-§.
4re,r dx
26. KoTtopast U3 HUXKeNpUBEICHHBIX (POPMYIT SBISETCS ONpPEEICHUEM NUHIYKTUBHOCTH KOHTYypa?
2 aj R
DL=puunv; 2)L=—; 3)e=-L—; 4)L=-L.
1 dt w
27. Kotopas u3 HIKENPUBEICHHBIX (hOPMYI IIPEICTABIISIET COOON MHAYKTUBHOE COMPOTUBIICHUE
KOHTYypa IEpEMEHHOMY TOKY?
U 1 1
1) R=—; 2)R=p—; 3)R=—; 4) R =oL;
J S wc
28. Kakue kone6aHus Ha3bIBAIOTCS BBIHYKACHHBIMU AJIEKTPHUECKUMH KOJICOAHUAMU?
1) Konebanusi, BO3HHMKAWOIIHE B CHCTEME IIPH COOOIICHWU IEPBOHAYAIBHOTO 3armaca
SHEPTUH, BCIIEACTBUE COOCTBEHHBIX CBOMCTB CUCTEMBI U MPH MPEHEOPEKNUMO MAIIBIX MOTEPSIX
SHEPrUU Ha BBIJCICHUE TEILIOTHI.
2) Konebanus, CymecTBYyOIUE B CUCTEME IPU TTOCTOSHHOM HOMOJHEHNUH 3aaca YHEPTuu.



3) Konebanus, mpoucxosiyue o MaTeMaTi4eckoMy 3aKOHY CHHYCa WM KOCHHYCA.
4) KonebGanus, mnpoucxoidmiue B LENM C IEPEeMEHHbIM MCTOYHHUKOM TOKa C

DIIEKTPOABIIKYLIEH CUIION. & = &, - sin (a)ﬂt)

29. KoTtopast U3 HUKETIPUBECHHBIX (POPMYIT XapaKTepU3yeT HHAYKTHBHOE CONPOTHUBIICHHE?

2
1) Z= R2+(a)L—Lj ;2) RC:L; 3) Z= R2+(a)L)2; 4) R, =wL;
wc wc

5. OIITUKA
1. Enununa n3Mepenust ONTUYeCKON CUJIbI JTUH3bI?
1) crepagman; 2) mokc; 3)repu; 4) auonTpuid; S) MeTp.
2. OnTudeckas cuiia JIMH3bI paBHa 2 1. Haiinure ee pokycHOe paccTosHUE.
1)20cm;  2)25cm;  3)50cm; 4)80cm; 5) 1 wm.
3. B xakoii U3 HIXKe MEePEUNCICHHBIX CPeJ] CKOPOCTh PAaCIIPOCTPAHEHUS CBETa HAHMOOJIbINIAsi, €CITH
MOKAa3aTeNH MPEJIOMIICHUS ATUX CPEJl CIIeAYIOIINe:
l)anmas - n=2.41; 2)Bona- n=1.33; 3)cnupr- n=1.36; 4)sarapp - n=1.54.
4. Kakoe 13 crneayronmx ycloBUi yKa3bIBaeT, YTO JIMH3A pacceBaromias?
1) D=3antp; 2) F<10cm; 3) D<O0; 4)nunzaBoruyras; 5) nzo0pakeHHEe MHUMOE.
5. Kakoe u3 Hukecneayomux yclIoBUi yKa3bIBaeT, YTO JIMH3a coouparomias?
1) nuH3a BhINyKIast; 2) U300paKeHUE B JIMH3E€ MHUMOE;
3) nzo0paxenue B snuH3e npsmoe; 4) D>0.
6. UTo MOXKHO CKa3aTh 00 yrie MajeHus JIyda CBeTa Ha OBEPXHOCTh pa3ziesia IBYX Cpeld U yriie
NPEJIOMIICHUS, €CHM Jy4 BBIXOJWUT M3 ONTHUYECKH OoJiee IIIOTHOW CpeAbl B ONTHUYECKH MEHEee
IJIOTHYIO?
1) yron magenus 60JbIIIE YIJIa MPETOMIICHNUS,
2) yroun mpenomiieHus: OOJIbIIe yriia MajaeHus;
3) yros npenoMJIeHHUs paBeH yrily NaJeHuUs;
7. Kakoll yrom mnpenomieHHs COOTBETCTBYET MpEAEIbHOMY YINIy IIOJHOTO BHYTPEHHEro
oTpaxeHus?
1)0% 2)45% 3)90% 4)180°.
8. Kak m3mMeHnTCS POKYCHOE pacCcTOsTHAE CTEKIISTHHOMN JIMH3BI, €CITH €€ OITYCTUTh B BOAY?
1) He U3MEHUTCS; 2) YBENUYHUTCH,  3) YMEHBIIHUTCS.
9. JIyd cBeta majaeT Ha rpaHHIly pa3jena ABYX Cpell ¢ IoKa3aTeleM MpeloMiIeHus n, u n,. B

KaKHUX CIIy4asiX yrojl MaJieHus paBeH yIiy MpeoMiIeHUs?
) n>n,; 2)n=n,; 3)n<n,.
10. [y KakuX MPOLECCOB XapaKTEPHO sIBIEHUE UHTephepeHIIun?
1) aJig ANEeKTPOCTAaTUYECKUX MTPOLIECCOB;
2) sl BCeX BOJIHOBBIX MPOLECCOB;
3) A mpoLEeccoB paJM0aKTUBHOTO pacajia;
4) nnst 31€KTPOMArHUTHBIX MPOIIECCOB.
11. Kakue BOJNHBI y10BIETBOPSIOT YCIOBHIO KOT€PEHTHOCTH?
1) BOJHBI, UMEIOLIHME OJTMHAKOBBIE (Da3bl M MOCTOSIHHYIO Pa3HOCTH JIIMH BOJIH;
2) BOJIHBI, UMEIOIIIE OJJMHAKOBYIO JITTMHY BOJIHBI U MOCTOSIHHYIO PAa3HOCTh (a3;
3) BOJIHBI, HCITyCKAaEMbIE€ OJJHUM UCTOYHHUKOM,;
4) BOJHBI, UMEIOIINE PA3IMYHYIO IJIMHY U OCTOSIHHYIO (hazy.
12. Kakue BOJIHBI MOTYT UHTEPpEepUpoBaTh?
1) BOJIHBI OT OJJTHOTO UCTOYHUKA CBETA;
2) BOJIHBI, paCIIPOCTPAHSIOIINECS B OJJHOM IJIOCKOCTH;
3) BOJIHBI, UMEIOILIUE OJJUHAKOBYIO SHEPTUIO;
4) BOJHBI OIMHAKOBOM JUTHHBI ¥ IIOCTOSTHHOM pasHOCTH (a3.
13. TIpu kakoiif pa3HOCTH X0/1a BOSHUKAET yCUJICHHUE KoJieOaHu# Tpu uHTepPepeHITru?



1) mpu pazHOCTH X0/J1a, pABHOM YETHOMY UMCILY JIJIMH TOJIYBOJIH;
2) mpH pa3HOCTH X0]1a MEHbIIIE JJIMHBI BOJIHBL;
3) npu pa3HOCTHU X012, PAaBHOM LIEJIOMY YUCITy (a3;
4) npu pa3HOCTH X0/1a, paBHON HEUETHOMY YHUCIY JJIMH MOJTYBOJH.
14. TIpu xakoi pa3HOCTH XO/Ja BOHUKAET OClIa0JICHHEe KoeOaHuil mpu uHTEephepeHInn?
1) mpu pazHoCTH X012, paBHOM LI€JIOMY YUCIY JJIUH MOJIYBOJIH;
2) mpH pa3HOCTH X0/1a, PABHOI HEUETHOMY YHMCIY JIJIMH MOJIYBOJIH;
3) mpu pa3HOCTU XOJ]a MEHBIIIE IJTUHBI BOJIHBI;
4) mpu pa3HOCTH X0J1a, PaBHON YeTHOMY YHCHy (a3.
15. Kakoe ¢uznueckoe sBICHUE OTHOCUTCS K TUGPAKIIUKA BOJIH?
1) sBneHUE HAJIOKEHUS BOJH, B pE3yJbTaTe YEro IOJy4yaeTcsl OIpeAesieHHas KapTUHA
MaKCHMYMOB U MUHUMYMOB;
2) siBieHue OruOaHus BOJIHAMH MPETISTCTBHS;
3) paznoxkeHue OEnoro cBeTa Ha COCTABJISIONINE 1IBETA;
4) siBeHUE OCNA0JICHHUS] CBETOBBIX BOJIH MPH PACIIPOCTPAHEHUHU B CpPEJIE.
16. Ilpu KakOM ycIOBHH MOKHO HabI01aTh AUdpaKinio BOIH?
1) ecnu ayivHA BOJHBI BO MHOT'O Pa3 MEHbIIIE pa3MepoB Ipeamera’?
2) ecnu JUIMHA BOJIHBI paBHA YETHOMY YHCITY aMIUTUTY KOJeOaHMUiA;
3) eciu AJIMHA BOJIHBI COM3MEpHUMa C JIMHEWHBIMU pa3MepaMHu MPeIMETa;
4) ecnu (aza koaeOaHU HEMPEPHIBHO H3MEHSECTCS.
17. Kakoe siBlieHHE CBUAETEIBCTBYET O TOM, YTO CBET IIPEJACTABIISIET COOO0 3JIEKTPOMAarHUTHbBIE
BOJIHBI?
1) naTepdepennus crera;
2) nudpakius CBETOBBIX U JIEKTPOMATHUTHBIX BOJIH;
3) morJIoIIeHNE CBETAa MPU PACIPOCTPAHEHUH B CPEJIC;
4) cKOpOCTh PACHPOCTPAHEHHUS CBETA U SJEKTPOMATHUTHBIX BOJH B BaKyyMe.
18. CKOJNBKO JUIMH BOJH MOHOXPOMATHYECKOTO CBETa C 4acToToil konebanmit v =15-10"Tn
yAOXKHTCS Ha myTH ainuHor | =1.2mm B Bakyyme?
1)2; 2)10; 3)500; 4)2-10°
19. Yto npoMCXOOUT C JIydoM O€Ioro cBeTa MpU MPOXOXKJIECHHUM Yepe3 TPEXTPaHHYIO
CTEKJISIHHYIO TpHU3My, €ClIM T[OKa3aTellb NPEJOMJICHUS TPU3MblI OOJbIIE IOKA3aTems
IIPEIOMJIEHUS OKPY>KAIOILEN Cpeabl?
1) JIyu cMentaeTcst BBIXOJS U3 IPU3MBbI B HAIIPABJIEHUH MapajyieIbHOM Ha4yaJbHOMY;
2) Jlyu OTKJIOHSETCS;
3) Jly4 oTKJIOHSETCS K BEPIIMHE IPU3MBI U IIPU ATOM Pa3jiaraeTcs Ha [[BETHBIEC TyUKH;
4) JIy4 OTKJIOHSETCS] K OCHOBAHUIO MPU3MBI U TIPH 3TOM Pa3iaraeTcs Ha [IBETHbIE MyYKH.
20. Kakue ¢usnyeckue SBICHUS MPOUCXOAAT C Jy4oM O€Joro CBeTa MpHu MPOXOXKIACHUU Yepes3
CTEKJISIHHYIO TPEXTPaHHYIO NpU3MY?
1) unrepdepenuus;
2) nudpaxys 1 IperoMIIeHHE;
3) mpenomMiieHre U AUCTIEPCHS;
4) untepdepeHys U AUGpaKIHsL.
21. Jlyun Kakoro MOHOXpPOMaTHYECKOIr0 CBETa UMEIOT HAUOOJIBIIYIO UIUHY BOJHBI?
1) duoneroBsie;  2) opaHkeBble; 3) 3eleHble;  4) KpacHEBIE.
22. Jlyun Kakoro MOHOXpPOMaTHYECKOI0 CBETAa UMEIOT HAaMOOJIBIIYIO YAaCTOTY KoJeOaHun?
1) 3enensle;  2) cuHHe; 3) KpacHble;  4) OpaH)KEBBIE.
23. Yto onpenenseT UBET Jyda ¢ TOYKH 3pEHHS BOJTHOBOM MTPUPOIbI CBETa?
1) ammuryna Konebanuit; 2) CKOpOCTh PaCIpOCTPAHEHUS BOJHBI;
3) daza xonebanmii BOJHBI; 4) IJWHA BOJHBI, S5) 9YacTOTa BOJHBI.
24. Tlo kaKOMy 3aKOHY PacCceMBaIOTCsI CBETOBBIE JTy4H B aTMochepe?

1 1
DAY 2) A 3) —; 4) —.
) ) )/14 )/1



25. B ueM cOCTOUT pazauiue MeX1y €CTECTBEHHBIM U MOJISIPU30BAHHBIM CBETOM?
1) B CKOpPOCTH pacpOCTpaHEHHUsI CBETOBOW BOJIHBI;

2) B IUIOCKOCTH KOJIEOaHUN HANPSIKEHHOCTEH AJIEKTPUUYECKUX U MAarHUTHBIX BEKTOPOB CBETOBOM
BOJIHBI;

3) B IOTJIOIIIEHUH CBETOBOM BOJIHBI BEIIIECTBOM;

4) B paccestHMM CBETa MEJIKUMHU YaCTUI[AMHU U MOJIEKYJIaMH BEILIECTBA.

26. Kakue BelecTBa Ha3bIBalOT ONTUYECKH AKTUBHBIMU?

1) KoTOpBIE MOTJIOUIAIOT CBET;

2) KOTOpBIC U3MEHSIOT HAMPABIIEHUE PACIIPOCTPAHEHUS CBETA;

3) KOTOpBIE BpaIllalOT IJIOCKOCTh MOJISIPU3AINH CBETA;

4) KoTopble paznararoT OeNblil CBET B LIBETHOM CIIEKTP.

6. OCHOBBI ATOMHOM " IAEPHOU ®U3UKH

1. KBanToBas ¢pu3uka u3ydaer sBICHUSA:

1) mpoucxozsiue co CKOPOCTAMU CPAaBHUMBIMU CO CKOPOCTBIO CBETA;

2) npoucxoJdiiue B MakpoMHpe, NpU OObSICHEHHMM KOTOPBIX KilacCHMueckass (U3UMKa HHOIJa

BCTpEUaeT 3aTPyAHEHNUS;

3) npoucxozsmue B MAKpOMUpPE, KOTOpbIE Kiaccudeckas (pru3nka oObsICHUTh HE MOJKET;

4) npoucxosUIMe NPU BBICOKUX JIABJICHUIX U OUEHb BBICOKUX TEMIIEPATYpaXx;

5) yka3aHHbIe B TyHKTax 1) u 3).

2. KBanroBas runore3a Ili1anka cOCTOUT B TOM, 4TO:

1) u3nydyeHue U MOIJIOIIEHUE CBETA MPHU BBICOKMX TEMIIEpaTypax MPOUCXOIUT HEMPEpbIBHO, a

IIPU HU3KUX — IUCKPETHO, T.€. ONpEeACICHHbIMU NOPLUUAMU (KBAaHTaMH);

2) u3JIy4eHue cBeTa MPOUCXOAUT AUCKPETHO, a MOIJIOLIEHUE — HEIIPEPHIBHO;

3) u3ny4yeHue U MOTJIOLIEHHE CBETA IPOUCXOAUT JUCKPETHO;

4) uzny4yeHue W TOTJIOUICHHE CBeTa MPOMCXOIUT TOJBKO INPH IEepexojae aroMa M3 OJHOTrO

CTaIlMIOHAPHOI'O COCTOSIHUS B IPYTOE;

5) xBaHT cBeTa ((oTOH) 001aJaeT Kak KOPIYCKYISIPHBIMHU, TaK U BOJTHOBBIMH CBOMCTBaMHU.

3. Kak u3meHuTCs 4acToTa U3JIy4eHHs], €CIIM YHEPTUIO KBaHTa YBETUYHUTCS B 2 paza?

1) yBenuuutces B 4 pa3a; 2) yMeHbIIUTCS 4 pa3a; 3) HE U3MEHUTCS;

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

4. Kakas ¢opmyna onpezaensier uMnyibc GpoToHa?

D p=me; 2) p="Y5 3y p=ti 4y p 0yl
c A c A

5) Bce npuBeZieHHbIE B MYHKTaxX 1,2 1 3 popMyJIbl ABIAIOTCS MPaBUIbHBIMHU.

5. OT KakMX MmapaMeTpoB 3aBUCHUT 3HaUeHHE (OTOTOKA HACBILICHUS?

1) ot sHEepruu GpoToHa; 2) OT CBETOBOTO IMOTOKA; 3) OT YaCTOTHI OOJIY4AOIIEro CBETA;

4) OoT CBETOBOrO MOTOKAa M OT YAacCTOThI OOJIyHaloLIero CBeTa; S5) OT CKOPOCTH BBUICTAIOLIUX

AIIEKTPOHOB.

6. YpaBHenue ¢porodddexra npu ycroBuu 3anupanus GOoTOTOKa UMEET BHUI:

2
muvo

1) v=A+ ;. 2 hvy,=A; 3)hw=A+eU,; 4) v=myc’; 5) h%:p.

7. Kakue GaxkTopbl OnpeAenstoT KpacHyko rpanuiy Gotosdgpexra?

1) sHeprust poToHa; 2) HaNpsHKEHUE MEXKIY aHOJOM M KaToJIoM; 3) JUIMHA CBETOBOW BOJIHBI,

4) BeliecTBO aHOJA; 5) BEIECTBO KaTO/a.

8. Ilpu ocBelieHnHU MIACTUHBI 3€JIeHbIM cBeToM (oTodddekTa HeT. byner nu oH HabIOgaTHCS
py 00JIy4E€HUH TOW e IIACTUHBI KPACHBIM CBETOM?

1) Her;

2) na;

3) Oyner, eciiv UHTEHCUBHOCTb KPACHOT'O CBETA OOJIbIIE, YeM MHTEHCUBHOCTD 3€JIEHOIO CBETA;
4) uer, T.K. paboTa BbIX0/1a JIEKTPOHA U3 TIACTUHBI OYyJeT ere Ooblie;

5) HeT oTBeTA.



9. JlaBieHue, oka3bIBaeMOE Ha Tejia 3JIEKTPOMAarHUTHBIM H3JIy4€HUEM, MOYKHO OOBSICHUTB?

1) TonbKO HAa OCHOBE KBAaHTOBOW TEOPUH;

2) TOJIBKO Ha OCHOBE BOJIHOBOM TEOPHH;

3) Ha OCHOBE KBAaHTOBOW W BOJITHOBOW TEOPHH,

4) ucrnonb3ys AJi pa3IMuHBIX TEJl pa3Hble TEOPUHU;

5) BO3HUKHOBEHHEM MEXaHUYECKUX CHJI 32 CUET JIEKTPOMArHUTHOTO MOJIS.

10. OnrHAKOBO JIM JaBJIEHUE, OKA3bIBAEMOE CBETOM, Ha UEPHYIO MU OEIyI0 TOBEPXHOCTb.

1) oguHaKOBO;

2) Ha Geiyro MOBEpXHOCTh JaBJICHHE CBETa OOJIbIIIE;

3) Ha YepHYIO MOBEPXHOCTH JaBJICHUS CBETa OOJIbIIIE;

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

5) pe3yabTar 3aBUCHUT OT 3HEpPruu (POTOHOB.

11. Kakue cBoiictBa cBera nmoareepxkaaet d3dpdexr Kommnrona?

1) addexr Komnrona He 1aeT BOZMOXKHOCTH JIelaTh BHIBOJIBI O CBOMCTBAX CBETA;

2) BOJIHOBbIE CBOMCTBA CBETA,

3) KBaHTOBO-BOJIHOBBHIE CBOWCTBA CBETA;

4) KBaHTOBbIE CBOWCTBA CBETA;

5) Ha ocHoBe »Hddekra KommnroHa MOXHO caenath, BBIBOJ, YTO CBET CIOCOOEH
PacIpoCTPaHATHCS TOIBKO B a0CONIOTHO YIIPYTHX Cpeaax.

12. B kakoMm ciydyae SHEprusi aTomMa BOJOpoJa OOIble: KOTJa AJIEKTPOH HAXOJIUTCA Ha
yAQJIICHHOM OT siipa OpOUTE MM Ha caMOil OJIM3KOM K sApy?

1) Ha ynaneHHo# oT siapa opoure;

2) Ha camMoi OJIM3KOM K sIpy OpOuTE;

3) aHeprus aTomMa OJMHAKOBa B 000UX CcIydasx;

4) aToM BOJOpOJa MMEET HAMOOJBIIYI0 DHEPTHI0O B MOMEHT Iepexojia ¢ OMM3KOM OpOUTHI Ha
yJIaJIeHHYIO;

5) HeT oTBeTA.

13. Ha kakyro cTraliioHapHy OpOUTY MEPEXOIUT IEKTPOH B aTOME BOJIOPO/ia IPU UCITYCKaHUU
BUJIUMBIX JIy4€ii?

1) co BTOpOI Ha EPBYIO;

2) ¢ mo0oii Ha TIEPBYIO;

3) c mepBoii Ha THO0YIO;

4) ¢ mo0oi Ha TPETHIO;

5) ¢ n1060i1 Ha BTOpPYIO.

14. VimeeTcst U CBSI3b MEXKYy YaCTOTOM OOpaIlleHUsI AJIEKTPOHA BOKPYT siApa aToMa BOJopoja 1
4aCTOTOM ero u3inydeHus?

1) umeercs;

2) He UMeercs;

3) mMeeTcsl, eClIi 9acToTa OOpaIleHus SJIEKTPOHA MHOTO OOJIBIIIE YaCTOTHI N3ITYICHUS;

4) umeercss TONBKO JJIsl  OpOMT, paaAWyChl KOTOPBIX  YAOBIETBOPSIIOT COOTHOIICHUIO:

mu.r, =n h
e n n 272_ >
5) umMeeTcst, €Clii 4acToTa 0OpaIleHus 3JIEKTPOHA MHOTO MEHBbIIIE YaCTOThI U3JTyUSHHS.
15. CkOJIbKO KBaHTOB € Pa3jIMYHOW SHEPruerd MOXKET UCMYCKaTh aTOM BOAOPOJA MPHU MEPEXO0Ie
3IIEKTPOHA C TPeTheil OpOUTHI Ha MEPBYIO?
1) onuH kBaHT; 2) Ba KBaHTa; 3) TpH KBaHTa; 4) 4eTbIpe KBaHTa; S) MATh KBAHTOB.
16. Cornacno runotese ne bpoins:
1) TONBKO 9JIEKTPOHBI O00NAaJAlOT HApsily C KOPIYCKYJISPHBIMH TakXe U BOJIHOBBIMU
CBOMCTBaMH;
2) TONBKO (POTOHBI 00JIAAAIOT KAK KOPIYCKYJISAPHBIMHU, TaK U BOJHOBBIMU CBOMCTBAMH;
3) wacTuIbl HE MOTYT 00J1a/1aTh BOJTHOBBIMU CBOWCTBAMH, €CIT MX Pa3Mephl MPEBBIIIAIOT 107 m;
4) nrobas yacTuua obnagaeT Hapsay ¢ KOPIYCKYJISIPHBIMHU, TAK)KE M BOJIHOBBIMHU CBONCTBaMU;



5) BonHBI JI00OW TPUPOABI 00JIAAal0T, B TOH MM HMHOH CTENEHH, KOPHYCKYJISPHBIMH
CBOMCTBaMH.
17. W3 COOTHOIIEHHS HEONpPEAEIECHHOCTEH s KOOpPAMHAT M HMIYJIbCOB (Hampumep,

Ax-Ap > i) Clemyer:
2

1) €CJIM MUKpOYACTHULA HAXOAUTCA B COCTOAHUHN C 1OCTATOYHO TOYHBIM 3HAUYCHUCM KOOPAUHATHI
(AX —> 0), TO COOTBCTCTBYIOIIAd MNPOCKIUA €C HMIIYJIbCa B 3TOM COCTOSHHU OKa3bIBACTCA

COBEPIICHO HEONPEICIICHHON (Apx - 00) , 1 HA000POT;

2) MUKpOYacTUIa HAXOJAUTCS B COCTOSIHMM, KOI/Ia HU €€ KOOPAMHATy, HU COOTBETCTBYIOLIYIO
IIPOEKIIHIO €€ UMITYJIbCa TOYHO ONPEACIUTD HEIb3s;

3) eciii MMKpOYacTHLAa HAaXOIUTCS B COCTOSHHUU C TOYHBIM 3HAUEHUEM KOOpPJAUHATHI, TO U
3HAYEHUE COOTBETCTBYIOLIEH IIPOEKLIUU €€ MMIIYJbca B 3TOM COCTOSHHHM MOXKHO TOYHO
OIPEEIUTh;

4) 4ro yacTuLa 00J1aaeT OJJHOBPEMEHHO KOPITYCKYJISIPHBIMU M BOJIHOBBIMHU CBOIMCTBaMU;

5) 4To YacTMIIa HE MOXXET OJHOBPEMEHHO 00J1aaTh KOPIYCKYJISIPHBIMH U BOJIHOBBIMH
CBOWCTBaMH.

18. ®usnyeckuil cmbICi BOJHOBOM (GYHKUMU (¥ - (YHKLUUHU), ONUCBHIBAIOLIEH COCTOSHHE
YaCTULBI COCTOUT B TOM 4YTO:

1) 3HaueHue BOITHOBOW (DYHKIIMH PAaBHO BEPOSITHOCTH HAXOXKICHHUS YaCTHIIBI B 3JIEMEHTE 00bemMa
dV B MOMEHT BpEMEHH .

2) BonHOBass (PyHKLMSI OINpENEseT MOJO0KEHUE YaCTULbl B IPOCTPAHCTBE B JIAHHBI MOMEHT
BPCMCHU [ .

3) KBaapaT MOAYJIA BOJIHOBOW (DYHKIIMM paBEH OTHOIIEHUIO BEPOATHOCTH HAXOXIECHUS YaCTHIIbI
B MasioM 00bemMe dV K 3ToMy 00beMy (TUIOTHOCTH BEPOSITHOCTH);

4) 3Has BOJIHOBYIO (YHKIIMIO, MOXKHO OINpPENEIUTh TPACKTOPUIO JBWXEHHS 4YacTUIBl B
IPOCTPAHCTBE;

5) HeT oTBeTA.

19. Kakoe u3 yrBep:xieHu sBisieTcs BepHbIM. Y paBHeHue llpennnrepa

(Al//+2}_Z—T(E—u)(//:Oj:

1) cTporo moka3pIBaeTCs MaTEMAaTUYECKUMHU METOIaMU;

2) UMeeT peryiaspHOe pelleHne NpH JOBIX 3HA4YeHHsIX Mapamerpa FE (MOTHOW SHEpruu
YaCTHIIbI);

3) UCHONB3YIOTCS TOJBKO AJISL PEIISHUs 3aJa4i 00 SHEPreTUYECKUX YPOBHSX DJIEKTPOHA B aTOME
BOJIOPO/IA;

4) mocTynupyeTcss Tak K€, Kak B KJIACCUYECKOM MEXaHUKE MOCTYJIUPYETCS BTOPOW 3aKOH
Hrrotona.

20. Kakoe u3 MpHUBEACHHBIX YTBEPKACHUN sBIsieTcs HeBepHbIM. COOCTBEHHBIN MEXaHUYECKUI

MOMEHT UMITyJbca (CIMH) L 3JeKTpoHa:

1) BBeneH ans o0bsicHeHus onbiToB IlITepHa u ['epiaxa no pacuienyieHuIo y3Koro mydka aToMoB
BOJIOPOJa B CHJILHO HEOAHOPOJHOM MarHMTHOM II0JIE;

2) 3TO BHYTPEHHEE HEOTHEMIIEMOE CBOICTBO 3JIEKTPOHA, TOAOOHO €ro 3apsily U Macce;

3) KBaHTOBas BEIMUYNHA, HE HMEIOLIAs KJIaCCUUECKOT0 aHaJIora;

4) KBAHTYCTCA I10 3aKOHY LS =h A éS(S + 1) , T€ § - CIMHOBOC KBAHTOBOC YHCJIO,

5) ecTb BeMUYHMHA CKaJIIpHAsL.
21. VT1BepkIeHHE: «B OJHOM M TOM >K€ aTOMe HEe MOXXET ObITh Ooyiee OHOTO 3JEKTPOHA C

OJIMHAKOBBIM Ha0OPOM UYeTBIPEX KBAaHTOBBIX uucen n, |, m;, U m » npeacTaBiseTr co0oi?
1) Bropoii mocrynar bopa;  2) npunnun [laynu;  3)rumoresy ae bpoiins;
4) runoresy Ilnanka; 5) IpUHLIKI HEPA3INYUMOCTH TOXKAECTBEHHBIX YaCTHII.



22. SInpo aTOMOB Y U30TOIIOB OJJHOT'O U TOTO YK€ 3JIEMEHTA COAEpKaT?

1) onMHaKOBOE YMCIIO HEUTPOHOB, HO PA3IMYHOE YUCIIO MPOTOHOB;

2) 0OIMHAKOBOE YMCJIO IPOTOHOB, HO PA3JIMUYHOE YMCIIO HEUTPOHOB;

3) KOJMYECTBO HEUTPOHOB PABHO KOJUYECTBY MPOTOHOB;

4) 0AMHAKOBOE YHCJIO AIEKTPOHOB;

5) pa3nIuyHOE YHCIIO 3JIEKTPOHOB.

23. Kakue yTBepkK/I€HHUS Ul SHEPTUU CBS3U pa ABISAIOTCA BEPHBIMU?

a) DHEpPrusl CBS3M fA]pa paBHA TOW SHEPrUH, KOTOpas BbLAEISETCS Mpu o0Opa3oBaHUM sijpa W3
OTJIEIbHBIX YACTHII;

0) sHeprusi CBS3M sJipa — ITO HHEPrusi, HeoOXoaumas Jid IMOJIHOTO pacUlelieHus sapa Ha
OT/IeJIAHHBIE YaCTHUILIbI (HYKJIOHBI);

B) DHEPrUs CBS3U fAJIpa paBHA TOM SHEPTUU, KOTOpas MOTJIOIIAETCs MpU CUHTE3E sIpa.

1) ToNbKO yTBEpXKACHHUE a); 2) TOIBKO yTBEpXKIAeHHE 0); 3) TOIBKO yTBEP)KICHHUE B);

4) yrtBepxkneHus a) u0);  5) yrBepxkaeHus 0) U B);

24. ledekt Macchl siapa 3T0:

1) BenuuMHA Pa3HOCTU CYMM MacC BCEX HYKJIOHOB M 00pa30BaHHOTO U3 HUX aTOMHOTO sI/Ipa;

2) OTHOIIEHHE MEXIYy CYMMapHOM Maccod HYKJIOHOB, HE CBSI3aHHBIX MEXIy COO0OH, u
CYMMapHO Maccoii TeX K€ HyKJIOHOB, CBS3aHHBIX MEXKIY COOOM B JIpe aToMa;

3) BemMuMHA, HA KOTOPYIO BO3pacTaeT Macca BCEX HYKJIOHOB IpU OOpPa30BaHMHM W3 HUX
ATOMHOTO $S/1pa;

4) pa3HOCTh MEXIy CYMMapHOW Maccoll HEHTPOHOB W CyMMapHOM Maccoil TPOTOHOB,
CoJIeprKalIuXcs B AIpeE;

5) pacuiemieHue sapa Ha OTAEIbHbIE HYKJIOHBI.

25. Kakas 13 npuBeICHHbIX (POPMYI OMUCHIBAET OCHOBHOM 3aKOH PaJIMOAKTUBHOTO pacmaja?

—mygh/ kT - -4
1 n=ngee T gy J=]e ™ 3) N=Npe”; g T, =1L2; 5)

s
2

At
a=AN,-e
26. Kako#i 3apsii MMEIOT ¢ — 4acTulla, [ —4acTula U ¥ —U3JIydeHue?
1) o —dactuna — MOJOXKUTENbHBIN; [ —4YacTulla — OTPULATENbHBIN; ¥ —HU3JIydeHHE HE HMEEeT

3apsaa;
2) a—dactuna — OTpULATENbHBIN; [ —YacTHIa — MOJOXKHUTEIbHBIN; y —HU3JIydeHUEe HE HMEEeT
3apsaa;

3) ¢—yactuna — He HMeeT 3apsaa; [ —uacTula — OTPUUATENbHBIM; )y —HU3IydeHHE -
MMOJIOKUTCIBHBIN;

4) a— uyacTuna — TOJOXHUTEIbHBIM; [ —yacTHlla — HE HMMEeT 3apsjaa; J — HU3JIyueHue -

OTPULIATEIIbHBIN;
5) o — yacTHIla — NOJOXKUTENbHBIN; [ — YacTula U y —HU3JIy4eHUE - HE UMEeT 3apsiia;

27. Kakue siepHble MPOLECCHl NPUBOAAT K CTPYKTYPHOM NEPECTPOMKE SAEpP aTOMOB, a KAKUE
HET?

1) a¢—, f— pacnazn He U3MEHSIOT COCTaB sJipa, ¥ — U3JIYyYEHHUE — U3MEHSIET;

2) a—pacnagu y —U3Iy4eHHE U3MEHSIOT COCTaB sijipa; [f— pacraj HeT;

3) f—pacnanu y —u3JIydeHUE U3MEHSIOT COCTaB Spa; & — paclaj HET;

4) a—, [— pacnag U3MEHSIOT COCTaB Apa, ¥ — U3JIyUE€HUE — HET;

5) a—, f— pacnan U y— U3IYYCHHE U3MEHSIOT COCTaB SAPa;

28. Kakue peakiuy Ha3bIBAlOTCA AAEPHBIMU?

1) peakiuu, Ipyu KOTOPBIX SAPO NOMIIOMIAIOT SHEPTHIO;

2) peakuuu, Ipu KOTOPBIX AP0 UCIIYCKAIOT SHEPTHUIO;

3) npeBpalleHuss aTOMHBIX SA€p MPH B3aUMOJEHCTBUU MX C 3JIEMEHTApPHBIMHM YaCTHUIAMU HIIU

JPYT C IPYroM;



4) BepHBI BCe ONpEENICHUs JaHHbIE B yHKTax 1-3;

5) cpenu NaHHBIX ONpeAeNIeHU HET BEPHOTO.

29. Jlns mpoTeKaHWsS YNPaBISIeMOW SACPHOW IEMHOW pPEaKIUu HEOOXOJUMO, YTOOBI
KO3 PHUITMEHT pa3MHOKCHHUS HEHTPOHOB OBLI:

1) 6onbiie 1; 2) paBen 1; 3) menbiue 1; 4) mensiie 10;

KO3 (UIIMEHT pa3MHOKEHUSI HEUTPOHOB MOKET MPUHUMATh JII000€ 3HAUCHUE.

30. SnepHble peakMyM CUHTE3a JIETKUX SIEp aTOMOB Ha3bIBAalOTCS TEPMOSIEPHBIMU, IOTOMY UTO
OHH BO3MOXHBI:

IIPU HU3KUX TEMIEPATypax;

IIPU BBICOKUX TeMIlepaTypax (mopsaka 10° - 10° K);

IIPU CBEPXHMU3KUX TeMieparypax (nopsizaka 0,01 — 0,1 K);

IIPU CBEPXBBICOKHMX TeMIIepaTypax (ImopsaKa 10" - 10’ K);

IIpU TEMIIEPATypax, YKa3aHHbIX B IYHKTaxX 2) U 4).

4. METOJJUYECKHUE MATEPUAJIbI, ONPEJEJISIOIIUE ITPOIIEJIYPHI
OIIEHUBAHHMSA 3HAHMM, VYMEHWH, HABBIKOB W (MJIM) OIIBITA
JESTEJBHOCTH, XAPAKTEPU3YIOIUX  DTAINBI  ®OPMUPOBAHUS
KOMIIETEHIIUI

Jlekuuu OLIEHMBAIOTCS 10 IOCEUIAEMOCTH, AKTUBHOCTU, YMEHHUIO BBIJEIIUThH IJIABHYIO
MBICIIb.

JlaGoparopHble 3aHATUS OLICHUBAIOTCS IO CAaMOCTOSITEIbHOCTU BBIIIOJIHEHUSI PaOOTHI,
IPaMOTHOCTHU B 0()OPMIIEHUH, IPABUIBHOCTH BBITTOJIHEHHMS.

CamocrosiTenbHasi paboTa OLIEHUMBAETCS IO KayecTBY M KOJMYECTBY BBIMOJIHEHHBIX
JIOMAIIHUX WM KOHTPOJIbHBIX paboT, TPaMOTHOCTHM B O(OPMIIEHUH, NPaBUIBHOCTU
BBITIOJTHEHMSL.

ITpomesxyTouHas arTecTanus IPOBOJUTCS B GOopMe 3a4eTa U SK3aMeHa.

Jliig mony4eHus 3a4eTa U dK3aMeHa CTYAEHT OYHOM (popMbl 00yueHUs TOJKEH B TEUEHUE
CeMecTpa aKTHUBHO TIOCelaTh JIEKUMH M TNPUHUMATh y4yacTHe B OOCYKIEHHH BOIPOCOB
KaCalolUXCsl U3y4aeMON TEMbI, BBIIOJIHUTH U 3aIIUTUTh OTYETHI IO MIPAKTUUYECKUM 3aHITHUSIM.

Jis monmyyeHMs 3adeTa M 9K3aMeHa CTYACHT 3a04HOil (opMbl 00ydeHUs IOJKeH
HamucaTb KOHTPOJBbHYIO paboTy, aKTHBHO IOceUlaTh JEKUUMU U NPUHUMATh YydacThe B
00CYX/IEHUM BONPOCOB KACAIOIIMXCS M3y4yaeMOW TEMbl, BBIMNOJIHUTH U 3aIUTHTH OTYETHI 110
MPAKTUYECKUM 3aHITHUSIM.

Kpurepun ouneHKH 3ayera M 3K3aMEeHa MOTYT ObIThb MOJY4YE€Hbl B TECTOBOH Gopme:
KOJINYECTBO OayIoB WM  yJOBIETBOPUTENBHO, XOpOWIO, OTIu4YHO. Jlig mosyueHwus
COOTBETCTBYIOILIEH OLIEHKM Ha 3a4eT€ M JK3aMEHE IO KypCy MCIOJIb3YETCs HAKOMMUTEIbHAs
cuctema OanbHO-PEUTHHTOBOM PabOTHI CTYJAEHTOB. IToroBas olleHKa CKJIAaIbIBa€TCS U3 CYMMBI
0aJuIOB MJIM OLIEHOK, MOJYYEHHBIX MO BCEM pasjielaM Kypca U CyMMbl 0ajUIOB MOJYYEHHOM Ha
3a4eTe M dK3aMeHe.

Tabmuma 4.1 - Kputrepun orieHKH ypoBHS 3HAHUN CTYJIEHTOB C MCIIOJB30BAHUEM TECTa
Ha 3a4eTe WIH dK3aMeHe MO0 Y4eOHOU TUCIUTUINHE

Onenka XapakTepUCTUKH OTBETA CTY/IEHTa
OTan4HO 86-100 % npaBUIBHBIX OTBETOB
Xopouio 71-85 %
Y 10BIIE€TBOPUTEIIHHO 51-70%
HeynoBneTBopuTenbHo Menee 51 %

OLIGHKa GaYTCHO» COOTBCTCTBYCT KpUTCpUsiAM OIICHOK oT KOTIHUYHO» 0
«YOOBJICTBOPHUTCIBHO.



Or1eHKa «HE 3a4TEHO» COOTBETCTBYET KPUTEPHIO OLICHKH «HE YAOBIETBOPUTEIBHO.

KonuuecTBo 0amoB M OLIEHKA HEYIOBJICTBOPUTENIBHO, YAOBIECTBOPUTEIBHO, XOPOIIO,
OTJIMYHO OIPEACISAIOTCS MPOTPAMMHBIMU CPEJCTBAMHU 1O KOJMYECTBY MPABHIBHBIX OTBETOB K
KOJIMYECTBY CIy4ailHO BEIOpAaHHBIX BOIIPOCOB.

Kputepuu onieHUBaHHUSI KOMITETEHITUH CIIEAYIOIIHUE:

1. OTBeTbl MMEIOT TOJHBIE peuieHus (C MpaBWIbHBIM OTBeTOM). MX coaepkaHue
CBHUJICTEIILCTBYET OO0 YBEPEHHBIX 3HAHMAX OOYYaIOWIErocs M O €ro YyMEHUH peliaTh
npodeCCHOHANIbHBIC 33J1a4H, OLICHUBACTCS B 5 0a/I0B (OTJIMYHO);

2. bonee 75 % oOTBETOB HMEIOT IOJIHBIE pelIeHUs (C MpaBUWIbHBIM OTBEeTOM). Mx
CoJiep’KaHue CBUECTENBCTBYET O JOCTATOYHBIX 3HAHUAX OOYYAIOLIEroCcs M €ro yMEHHUU pellaTh
npodeccuoHanbHbIC 3a1a4n — 4 Oaa (XOpolo);

3. He menee 50 % OTBETOB MMEIOT IOJIHbIE pelIeHUs (C MPaBUWJIbHBIM OTBETOM). MX
COJIepKaHUE CBHJIETEILCTBYET OO0 YAOBJIETBOPUTENBHBIX 3HAHUAX OOydYaIOUIerocs U O €ro
OTPaHMYEHHOM YMEHHUHU pemiath NpodecCHOHaIbHbIe 33/1a4d, COOTBETCTBYIOIINE €ro Oyayiei
kB (pukanmuu — 3 6ayuia (yI0BICTBOPUTEIBHO);

4. Menee 50 % OTBETOB MMEIOT pEIICHUS C MPaBUIBHBIM OTBETOM. WX conepkaHue
CBUJICTEIILCTBYET O cHa0bIX 3HAaHUAX OOy4aromerocss M O €ero He YMEHUH peliaTh
npodeccuoHanpHble 3a/1a4u — 2 6aia (HeyI0BIETBOPUTEIBHO).



