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COJEPKAHME

OO0nacthb MMPUMCHCHUA, LICTIN U 3a]a4r (I)OHI[a OIICHOYHBIX CPEICTB

Onucanne mokaszaTeNieil 1 KPUTEPHEB OIICHWBAHWS KOMIIETEHINH, (JOPMUPYEMBIX B TpoIiecce
OCBOCHHS AUCLUIIIIMHBI (MOIYJIIN)

[lepeuens KOMITETEHITHI € YKa3aHHEM 3TaroB X (popMupoBanus B npouecce ocBoerns OITOIT
Oramnbl GOpMHUPOBAHNST KOMITETEHITHIH

[NokazaTenu ypoBHel Cc(HOPMUPOBAHHOCTH KOMIICTCHIIMH Ha 3Tanax WX (QOpMHPOBAHUSA,
OTIMCaHWE IIKAJ OIEHUBAHUS

INoka3aTenu ypoBHEl c(hOPMUPOBAHHOCTH KOMITETEHIIMIA Ha 3Tarax ux
(bopMHupOBaHUS
Ornucanne MKl OIICHUBaHUS

TunoBble KOHTPONBHBIE 33JaHUs, WHBIE MaTepUallbl M METOIWYECKHE PEKOMEHIAIIVH,
HEOOXOMMEBIE TSl OIIEHKU C(POPMHUPOBAHHOCTH KOMIIETEHITHI

B npouecce ocBoeHus: OITOIT
3agaHust ¥ BONPOCH JJIsl BXOJHOT'O KOHTPOJIS
O1eHOYHBIE CPENICTBA U KPUTEPHH CHOPMHUPOBAHHOCTH KOMITETCHITUH

3aganust AU IPOMEKYTOYHOM aTTecTalny (3auera u (MiIn) SK3aMeHa)



1. O6aacTh NPUMCHECHUSA, HEJIN U 3a1aYU (bOHZ[a OLICHOYHBIX CPEACTB

@®onn ouenounsix cpeacts (POC) sBusgercss HEOTbEMIEMOW YacTbl0 padodell MporpaMMsl
JUCLUIUIMHBL __ (pu3uka U IIpeHa3HaueH Ul KOHTPOJIA U OLIEHKH 00pa30BaTeIbHbIX

JMOCTIKEeHNH oOydarommxcs (B T.4. IO CaMOCTOSITENFHOU padore cTyAeHToB, nainee — CPC), ocBomBIINX
porpaMmy JaHHOHN JTUCIUILTAHBIL.

Llenbto oHIA OICHOYHBIX CPEACTB SIBIISCTCS YCTAHOBJICHHWE COOTBETCTBHUSI YPOBHS ITOJATOTOBKH
obydaromuxcs TpeboBanusim GI'OC BO mno nampapneHuto noaroroku/crernuanbaocta 19.03.04
«TeXHOJIOTUS IPOJIYKIIMK U OPT.O0IIL. ITUTAHUS

PaGoueii  mporpamMMoil  AMCHUILIMHBI busuka MIPEeIyCMOTPEHO
dbopMUpOBaHUE CIETYIOMINUX KOMIIETSHIIUH:

OIIK-1. Cnocoben NPpUMCHATH CCTCCTBCHHOHAYYHBIC U 06I_HGI/IH)K€H€pHLIe 3HaHHA, MCTOAbI
MAaTCMAaTUYCCKOI0 aHalln3a MW MOIACIUPOBAHUA, TCOPECTUUYCCKOIO MW OKCIICPUMCHTAJIBHOI'O
HCCIICAOBAaHU B HpO(beCCHOHaHLHOﬁ ACATCIIBHOCTH

2. Onucanue noka3arejeil 1 KpUTepUeB OLIECHUBAHUS KOMIIETEeHIIUIi, (pOpMHUpPyeMBbIX B
npouecce 0OCBOCHUsI AUCHHMILINHBI (MOYJIs1)

Onucanue TmokKaszaTteleil W KpPUTEPUEB OICHUBAHHS KOMIIETEHIUH, (QOpMHUpYyeMbIX B
MPOLIECCE OCBOCHMSI TUCIUIUIMHBI (MOMAYJIA), U UCIOJIb3yeMbI€ OIICHOYHBIE CPE/ICTBA IPUBEACHBI B
Tabmune 1.

o Tecm 0Ona npogedenus 3auvema / ouggepenyuposannozo 3auema (3auema ¢ oyenkou) /
9K3AMEHA

e 3aoanus / eonpocwvl 0nsi npogedenuss s3avema / oughghepenyuposannozo 3avema (3awema c
oyeHKoll) / IKk3amena



2.1. 1. IlepeyeHb KOMIIeTEHIMH ¢ YKa3aHHEM 3TaNoB UX (POPMHUPOBaHNS B IIpoIecce OCBOCHUS

OIIoIl
Taoauna 1
Kon 1 HammeHoBanme HanmenoBanue
KOH 1 HAMMCHOBAHUEC
o HHAUKATOpa JOCTUKCHUS KOHTPOJIMPYEM
thopmupyemoit . Kputepuu orieHuBaHus
hopmupyemont BIX Pa3JIeoB U
KOMIICTCHIINHU
KOMIICTCHIINU TEM
OIIK-1. Cniocoben OIIK-1.1. 3HaeT OCHOBBI Pasnen 6-15.
IPUMEHSTh MaTEeMaTHKH, PU3UKH,
€CTeCTBEHHOHAYUHbIE I BBIYUCIUTEIbHON TEXHUKH H
MIPOrpaMMHUPOBAHUSI.
OOLIEMH)KEHEPHbIE
OIIK-1.2. Ymeem pemiatb
SHAHMA, METO/IBI CTaHJapTHBIC TPOPECCHOHAIbHBIC
OIK- MaTeMaTuteCKoro 3a71a4M C IPUMEHEHUEM
aHalm3a u €CTECTBEHHOHAYYHBIX U
1.(®ynmamenTanpHas .
MOJICIIUPOBAHUS, 001IENH)KEHEPHBIX 3HAHUH,
HOJTOTOBKA) TEOPETUYECKOT0 U MECTOAOB MAaTCMaTHICCKOTO
KCITEPHMEHTATHHOTO aHaJIM3a U MOJICIIUPOBAHUS.
OIIK-1.3. ImeeT HAaBBIKH
HCCIICAOBAaHUS B
. TEOPETHYECKOTO 1
npodeccnoHanbHOH AKCIIEPUMEHTAIBHOTO
ACATCIIBHOCTH HCCIIEIOBaHUS 00BEKTOB
po¢eCCHOHATBHON
JIESITCIIbHOCTH.
VK-1.Crocoben Pazmen 6-15.
OCYLIECTBIATH ITOUCK, VK-1.1. 3naer MIPUHIHIIBI c6opa,
KPUTHYECKHi aHamm3 u | 0TOOpa u 06001eHust
cuHTe3 uHbopMaIuy, uH(OpMaIMU
MIPUMEHSITh CHCTEMHBIN
TOZIXOJ1 JUISL PELeH s VK-1.2. YMeeT cOOTHOCHTH
MOCTaBJIEHHBIX 3aay | PA3HOPOIHBIC ABJICHUA 1
CHUCTEeMaTU3UPOBATh UX B PAMKaX
VK-1 M30paHHBIX BUJIOB
' npohecCHOHATBHON
JIeSITEIIbHOCTH.

VK-1.3. ImeeT npakTHUECKUM
OTIBIT PabOTHI C
UH(POPMALMOHHBIMU
HMCTOYHUKAMU, OTBIT HAYYHOTO
MIOMCKA, CO3JaHMs HAYYHBIX
TEKCTOB




2.1.2. dransl popMHUPOBAHMS KOMIIETCHIIUH

ChopMupoBaHHOCTH KOMIIETEHIMN 110 AUCHMIUTHHE «DHU3KKay» ONpenenseTcs Ha cIeIyIoNX TpeX dTanax:
1. Dran Tekymmx arrecranuii (Texymmue arrectaiuu 1-3; CPC)

2. JTan NpoMe:KyTOYHBIX aTTecTalii (3a4eT, IK3aMeH )

Taoauna 2

Itanbl GopMUPOBAHNS KOMIETEeHIHH

JTan TeKyUIux aTTecTanui

Jtan

Kon NMPOMEIK.ATTECT.
KoMIueT - 6-10 nen. 11-15 uen. 1-17 uen. 18-20 nen.
eHIu i 1-5 nen. _

o Texymas Texymas Texymas CPC KII IIpomex.atrecT.
oroc arrecr. arTect.2 arTect.3 (oTyer) 3ayer-2c.
(koHTp.pad. 1) | (xouTp.pa6.2) | (kKoHTp.pab.3) (TosicH.3ar. DK3aMeH-3C.
,TM)
1 3 4 5 6 7 8
OIlK- 1 + - -
YK-1 + + + + - -

CPC — camocTodATenbHas paboTa CTYJEHTOB;

KP — xypcoBas pabora;

KII — kypcoBoOii IPOEKT.

3HaK «+» COOTBETCTBYET POPMUPOBAHHIO KOMITETEHIINH.




2.2. Iloka3aTesu ypoBHeii copMHPOBAHHOCTH KOMIIeTeHIMii HA ITanax ux popmupoBanms,
onucaHue KA1 OLeHUBAHHS

2.2.1. Iloka3aresin ypoBHeH c(pOPMUPOBAHHOCTH KOMIIETEHIIMI HA 3TANaxX UX
(¢popmupoBanus

PesynpTarom ocBoeHus mucuuiuinHbl _ (usnka SBJSIETCSl YCTAHOBJICHHE

OJTHOTO M3 YPOBHEH cPOPMHUPOBAHHOCTH KOMIIETEHIINIT: BBICOKHH, TOBBIIIICHHBIH, 0a30BbIH, HU3KHIA.

Taoauna 3

Oo6menpodeccuonaibHbIe/

YHuBepcaibHbIe
Yposenn npo(eccHoHAIbHbIE
KOMIIeTeHIIM U
KOMIIETeHIM U
Bricokwit CdopmupoBans yerkre | OOydarommmMces ycBoeHa B3aMOCBSI3b
CHUCTEMHBIE 3HAHUSA U | OCHOBHBIX TOHATWUH JHCLUIUIMHEL, B
(ouenKa «oTIHHOY, MIpeJICTaBICHUS 1o | ToM qucie JUTS pelieHus
«3a4TEHO) JTUCIUIIIHE. npodecCHOHANBHBIX 3a1au.
OTtBeTH Ha Bompockl | OTBETHI Ha BOMPOCHI  OIIEHOYHBIX
OLICHOYHBIX CPEICTB IOJIHBIE U | CPEACTB CaMOCTOSITEIbHBI,
BEpHBIE. WCYEpIBIBAIOIINE, coJlep>KaHue
BOIIPOCa/3a1aHus OLIEHOYHOTO
JlaHBl pa3BEpHYTHIE OTBETHI Ha cpesicTBa PACKPHITO TOJTHO,
AOHOTHHATCILHBIC BOLPOCEL. npodecCHOHANBHO, TPaMOTHO. JlaHbI
O6yuarommMes OTBETHI Ha JIOTIOJTHUTEINIbHBIE
IIPOJIEMOHCTPUPOBAH BBICOKUI1 BOTPOCH.
YPOBCHE OCBOCHUA | OGyyarommmes mpoeMOHCTPUPOBaH
KOMIICTCHIHH BBICOKUI YPOBEHb OCBOCHHUS
KOMIIETEHIINN
IoBbITIEHHBIH 3nanus u mnpenctasinenus 10 | CHOpMHPOBAHBI B IENIOM CUCTEMHBIE

(olIeHKa «XOPOIIIOY,
«3AYTCHO»)

JUCHUIUINHE  c(hOPMHUPOBAHBI
Ha MOBBIIIEHHOM YPOBHE.

B oTBeTax Ha BONpPOCHI/3aIaHUsI
OLICHOYHBIX CPEICTB HM3JI0KEHO
HOHMMaHHE  BOINPOCA, JIAHO
noapoOHoe
OIMMCaHMUE OTBETA, NMPUBCIACHBI

JOCTAaTOYHO

U PAaCKPBITHL B Te3UCHOU (hopme
OCHOBHBIE TTOHATHSI.

OTBeT  OTpaxkaeT  MOJIHOE
3HaHME MaTepuaja, a TaKKe
HaJlM4he, C HE3HAYMTEIbHBIMHU
npobenaMu, yMEHUH U HaBBIKOB
[0 H3y4aeMOH JHCLHUIIIMHE.

I[OHYCTI/IMBI CAWHUYHBIC

3HaHUA n NpeaACTaBJICHUS oo

JIUCILIUILINHE.

OTBeTel Ha BOIIPOCBI  OLICHOYHBIX
CpEACTB MOJHBIC, T PAMOTHEIC.

IIponeMOHCTpHpOBaH MOBBILIEHHBII
YpOBEHb BIIAJICHHUS MPAKTHYECKUMHU
YMEHHUSIMH U HaBbIKaAMH.

JomycTuMbl  eUHWYHBIE HETpyOble
ommOKM 1O  XOAy OTBETa, B
IIPUMEHEHUN YMEHUN U HABBIKOB




YpoBenb

YHuBepcaabHble
KOMIIETEHIIMH

Oo6menpodgeccuonaibHbIe/
npogeccuoHAIbHbIE

KOMIICTCHIIMHU

HEeTpyOble OINOKH.

OO0yyaromumMmcst
POJICMOHCTPHPOBAH
MOBBIICHHBIH YPOBCHb

OCBOCHUS KOMIICTCHIIHU

bazoBerit OtBet otpaxkaer | OOydJaromuiicss BlIaZeeT 3HAHHUSIMH
TEOpEeTUYECKUe 3HAHWs | OCHOBHOTO MaTepuan Ha 0a30BOM

(ouernka OCHOBHOTO Marepuaia | ypoBHE.

«YIOBIIETBOPUTEIILHOY, MCIHILTHHEL B obbeMe,

«33‘-ITCHO))) H€O6X0,I[I/IMOM TUIS OTBeTHl Ha BOIIPOCHI  OLICHOYHBIX
JATEHEHEro ocBoeHs | CPSACTB  HEIIONHBIC,  JIONYIICHbI
OIIOI. CYILIECTBEHHbIE OIINOKH.

[IponemoHcTpHUpOBaH 0a30BbIi
OOyyatomuiics JIOMTyCKaeT | YpOBEHb BIAJACHUS MPAKTUUIECKUMU
HETOYHOCTHU B OTBCTC, HO | YMCHUAMU u HaBBIKaMH,
obnaaer HEOOXOIMMBIMHU | COOTBETCTBYIOIIUH MHHUMAJIBEHO
3HAHUSAMU JIJIS MX YCTPAHEHUS. | HEOOXOIUMOMY YPOBHIO JUIS
penrenust npoeccuoHaNbHBIX 3a71a4

OO0yvarommMcs
MPOJCMOHCTPUPOBAH 0a30BbIi
YPOBEHb OCBOCHHS
KOMIICTCHIIN

Huskwi JleMOHCTpHpYET MOJIHOE OTCYTCTBUE TEOPETHUECKUX 3HAHWW Marepuasa

( JAUCHUILINHBI, OTCYTCTBUE MPAKTUYCCKUX YMeHI/Iﬁ 1 HAaBBIKOB

OLICHKA

«HCYIOBJICTBOPUTCIIBHO»,

«HEC Sa‘ITCHO»)




2.2.2. Onucanye MKaJ oeHHBAHUA

B ®I'bOY BO «AI'TY» BHeapeHa MOAYIBHO-PEHTHHTOBAsI CHCTEMAa OIIEHKH y4eOHOH NesTebHOCTH
CTYZACHTOB. B COOTBETCTBHHM € 3TOI CHCTEMOI NMPUMEHSIOTCS MATHOANbHAS, NBaALATHOAIBHAS 1 CTOOAIBHAS

LIKaJIbl 3HAHUM, YMEHUH, HABBIKOB.

IIxaJjbl oleHUBaHUA
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[loxa3bIBaeT BEICOKHIA YPOBEHb C(HOPMHUPOBAHHOCTH KOMITETEHITHH, T.€.:

a o
1= S
= o =
é N | — IPOAEMOHCTPHPYET IIyOOKOe U MPOYHOE YCBOCHUE MaTepHaa,
" S Y — HCYEPHBIBAIOINE, YETKO, IOCIENOBATEIbHO, TPAMOTHO W JIOTHYECKH
~ ~ ~ CTPOMHO M3JIaraeT TeOPETUYECKHI MaTepUal
E E é — OpaBWIBHO (GOPMHUPYET ONpPEEICHUS;
= = “é = § — JEMOHCTPUPYET yMEHHs CaMOCTOSATENbHOH paboThl ¢ HOPMATUBHO-
= = = o o,
o o 5 S 5 MIPaBOBOM JINTEPATYPOH;
¥ vy © v \© —  yYMEET JIeIaTh BBIBOJIBI 110 U3JIara€MOMY MaTepHay.
@ [Toka3bIBaeT JOCTATOYHBIH yPOBEHb CHOPMUPOBAHHOCTH KOMIIETEHIINH, T.€.:
o
= S &
.§ ' . — JIEMOHCTPHpYET JOCTaTOYHO IOJHOE 3HAaHWE MaTepHhalla, OCHOBHBIX
< L = TEOPETHUUECKUX MOJIOKEHU;
IR IR I — JIOCTaTOYHO IOCJEN0BATEIBHO, I'PAMOTHO JIOTUYECKUA CTPOMHO
g g CED H3JaraeT MaTepual;
2 g é 2 é —  JIEMOHCTPHUPYET YMEHHS OPUEHTUPOBATHCS B HOPMAJIBHOM JINTEPATYPE;
S o S
>s >5 é >s é — yYMeEeT JejiaThb OCTaTOYHO 000CHOBAaHHbBIE BBIBOILI 10 n3jaracMomy

MaTepuany.

IToka3bIiBaeT NOPOTrOBBIN YPOBEHb CHOPMUPOBAHHOCTH KOMIIETEHIHH, T.€.:

S S S
2 2 2
5 5 5 . —  JIEMOHCTpHUpYeT o0Ilee 3HaHNE N3yIaeMOro MaTepuaa;
m
= S S £ S — HCIBITBIBAET  CEepbe3Hble  3aTPyAHEHHMS  TNpU  OTBETax  Ha
§” §‘ = §“ é JIOIIOJTHUTEIBHBIE BOIIPOCHI;
©
58| 5« 5 2 — 3HAET OCHOBHYIO PEKOMEHAYEMYIO JINTEPATYPY;
5 E| B = o
g 5| 4 N o — yMeeT CTPOUTH OTBET B COOTBETCTBUU CO CTPYKTYpOH H3JIaracMoro
Sl 2y | B
<o}
o | S T8 Marepuaa.
I M 1 I
A A A CraBurcs B cityyae:
S o S
z z z
E E GE — HE3HaHWA 3HAYNTEIbHOM YaCTH IMPOrPaMMHOIO MaTEpHUANIA;
= = = —  HE BJIAJICHUS NOHATUHHBIM aIlliapaToM JUCLUIUINHBL
8 8 m f m — JIONYIIEHWS CYIIECTBEHHBIX OMIMOOK TIPU M3JIOKEHHH Yy4eOHOTO
] [©]
qE . § = qE = MaTepHana;
2 2| 8 é g é — HEYMEHHE CTPOUTh OTBET B COOTBETCTBHH CO CTPYKTYpPOU H3J1aracMoro
X 5| X S SEPS .
BOIIpoca
g€ 5% | 2% poca;
T | T - T — HEYMEHME JIeJIaTh BbIBOBI I10 U3JIaraéMOMY MaTepHaly.
T M 1 I




3. TunoBble KOHTPOJIbHbIC 32JaHHUS, MHbIE MATEPHAJIBI 1 METOAHYECKHE PEKOMEeHAaliH,
Heo0XoauMbIe J1JI51 OlleHKH ¢(hOPMUPOBAHHOCTH KOMIIETEHIM I
B npouecce ocsoenusi OIIOII

3AJAHMS 1JISA BXOJJHOI'O KOHTPOJIA
Nel

1. K Opycky, nexamemy Ha CTojie, MPUBA3aHa HepacTsHKUMas HUTh, NEPEKUHYTas depes
HeTOoABMKHBIN O050K. K cBOOOIHOMY KOHIly HHTH MOJBELICH Ipy3 B 2 pa3a MEHBIINN MacChl
Opycka. OrnpenenuTs YCKOpEeHHUE ABMKEHHs Opycka, ecia Ko3(ppUIueHT TpeHUsT CKOJIBbKEHUS
MeX1y OpyCKOM U IIOBEPXHOCTHIO cToja 0,2.

2. CKOJBbKO BPEMEHH HYKHO HarpeBarh Ha 3ieKTporuintke MomHocthio 600 Bt npu KII/ 80%
1 Kr Jpaa, B3SITOTO MpH HadalnbHOUM Temmneparype -20 OC, uToGBI IIOJIyYHUTh BOJY, HAIPETYIO 10
50 °C. Yaensnas Terutoemkocts mbaa 2,1 kJi/(kr. K), ya. Temnora mrasnenus 0,33 MJDi/kr 1
yIlenbHas TerI0eMKoCTh Boabl 4,2 kJx/(kr.K).

3. B xoHType uHaykTHUBHOCTBIO 2 MI'H M emkocThio 0,05 MK®D mpoucxoasT 3JIeKTpUYecKHe
KoJIeOaHus, IPU YeM MaKCHMajbHas Cuja TOKa paBHa 5 MA. HaiiTm MakcuManbHOE 3HA4YEeHHE
HaIpPsDKEHUS Ha KOHJIEHCATOopeE.

4.®DoTodneKTpudecKuii 3P PeKT.
Ne2

1.Teno maccoif 2T MOJHATO HA BBICOTY 8 M M €ro ckopocTh yBenuuuiack ot 0 mo 2 wm/c.
OnpeaenuTs MOJHYIO paboTy, 3aTPadeHHYIO Ha TOJbEM Tea.

0
2. I'a3 HarpeBaetcs nzoxopudecku ot 17 no 27 “C. OnpenenuTs OTHOCUTENBHOE YBEIUYECHUE
JIaBJICHMSL.

3.Tpu npoBogHMKa ¢ conpoTusiaeHreM B 2 Om, 4 Om, 5 OM coequHeHs! apajuieasHo. B nepsom
poBOAHMKE MIET TOK B 20 A. OnpenenuTs TOKH B KaKJOM U3 OCTAJIbHBIX IIPOBOJHUKOB.

4. Tlonepeunbie U TMPOJI0JIbHBIE BOJHBI. CKOPOCTh BOJIHBL. JIJIMHA BOJIHBI. 3aBUCUMOCTH MEXIY
JUIMHOM BOJIHBI, €€ CKOPOCTBIO PACIIPOCTPAHEHUS U YAaCTOTOM.

Ne3

1. Msia maccoit 0,4 xr, OpOIIIEHHBIN BEPTUKAIBHO BBEPX CO CKOPOCThIO 20 M/C, yman B TyXe
TOUYKY CO CKOpOCThIO 15 Mm/c. Haiitu paboTy CHIibl COMPOTUBIICHHS BO3/1yXa

. 2
2. ByTbuika, 3armoHeHHAs Ta30M, TUIOTHO 3aKphITa TPOOKOH TIJIOMIAIBI0 CeUeHUs 2,5 cM”.

Jlo xakoii TemmepaTypsl HaJI0 HarpeTh ra3, 4ToObl MpoOKa BbUIETENa U3 OYTBUIKH, €CIU CHUJia
TpeHust , yaepxwuBatoiias npooky 12 H? IlepBonauansHoe AaBieHue B OYTBUIKE U HapyKHOE
naBieHue oguHakoBel W paBHBI 100 klla, HavabHas Temmeparypa -3 oC.

3. DAEKTpOH IBHXKETCS B BaKyyMe€ B OJHOPOJHOM MarHWTHOM Iosie ¢ MHAyknuen 5 mTm, co
ckopocteio 10 Mw/c mnepneHIUKYISIpHO K JUHUAM HMHAYKUMW. OnpeaenuTs Cuiy,



JICHCTBYIOIIYIO Ha 3JICKTPOH M PAINYC OKPY)KHOCTH, IT0 KOTOPOH OH JBHKETCS, Macca JICKTPpOHA
9,1'10'31 KT, 3apsi]] €ro 1,6‘10'19Kn

4. ludpaxmus cBera. udpakunoHHas perieTka.
Neq

1. [Toe3n, nBUTAsICh MO YKJIOH, Tporren 3a 20 ¢ myts 340 M u pa3Bui ckopocTh 19 M/c. C kakum
YCKOPEHUEM JIBUTAJICS MOE3]] U KaKOi Obljla €ro CKOPOCTh B Havalle yKJIOHA?

0
2. I'az naxoautcs noxa nopmHeM npu temneparype 0 “C u nasnenuu 0,2 MlIla. Kakyro paboty
coBepiuT | 1 rasa npu n300apuyeckoM pacIIMpeHuH, eClId TeMIlepaTypa raza noBbicurcs Ha 20
0
c?

3. Ilox neiicTBHEM 3JIEKTPOHOB ¢ KMHeTHUecKoi 3Heprueit 1,892 3B Bogopon ceerurcs. Kakoro
uBera JiMHUs nosydutcs B crnektpe? I[loctostHnas [lnanka 6,63:10°% Jx'c, Macca 3JeKTpoHa
9,110 kr.

4. DIIeKTpUYECKHUI TOK B paCTBOPAX M PaCIUIaBax 3JIEKTPOJIUTOB.
NeS

1. MoTtopHas J01Ka UAET M0 TEUYSHHIO CO CKOPOCThIO 10 M/C, MPOTHB TEUEHHUSI CO CKOPOCTHIO §
m/c. OnpeaenuTb CKOPOCTh TEYEHUS U CKOPOCTD JIOAKH B CTOSYEH BOJIE.

2, Ilepen craprom o0beM raza B a’pocrare INpU HOPMaJbHBIX YCIOBUAX cocTaBisul 4000 M2,
Onpenenure 0o0beM a’poctaTa Ha BbIcoTe, Tne atMocdeproe napinenue 400 mm pr.cT., a
Temmeparypa -17 °C.

3. Mexny 3apsnamu  +q u +9q paccrosiHue paBHO 16 cm.Ha kakom paccTosiHuM OT NEpPBOro
3apsa HaXOJUTCS TOUYKA, B KOTOPOH HANPs>KEHHOCTh MOJIsl paBHA HYJIO?

4. 3BykoBble BosIHBI. CKOPOCTB 3BYKa. [ poMKoCTh. BricoTa TOHA.
Ne6

1. CranpHoli mapuk Maccoid 10 r yman ¢ BbICOTHI | M Ha CTaJIbHYIO IUIMTY M OTCKOYMJ MOCIE
ynapa Ha BbicoTy 0,8 M. OnipeennTs N3MEHEHNE UMITYJIbCa IapuKa.

2. B 50 1 Boxsl mpu temmeparype 90 °C i 30 11 Bomel mpu Temmeparype 20 °C. Kakosa
Oynet TemmepaTypa cmecu?

3. Ha koHIIax mpoBOAHUKA JJIMHOW 6 M MOAAepKUBaeTcs pa3HocTh noTeHnnanos 120 B. Kakoso
2
yIeTBHOE COMPOTHBIICHUE TIPOBOIHUKA, €CIIH IDIOTHOCTH TOKa B HeM 50 HA/M” ?

4. 3axkoHnsl pesioMmienus ceera. [lokasarens npenomiienus. [loaHoe BHyTpEeHHEE OTpaKeHNUE.
Ne7

1. Han cepenuHo#t ynuma BUCHUT CUTHaNbHBIA (oHapb. ONpenenuTh CUIY HaTsDKEHHs Tpoca,
ecnu Macca ¢onaps 10 kr, anuHa Tpoca 15 M, a Touka mojaBeca OTCTOUT OT TOPU3OHTAIHLHOM
IPSIMOM, COEUHSIONIEN TOUKH 3aKperuieHus Tpoca Ha 0,1 M.



2.

Paccrositnue mexny toueunbiMu 3apsnamu 22,5 HKn u -44 wKn paBHo 5 cm. Haittu

HAIMpPsOKCHHOCTL  3JICKTPUYCCKOTO TII0JIsI B TOYKC, HaXOHHHIefICH Ha PacCTOSAHUHN 3 ¢cM or

IMMOJIOKHUTCIIBHOI'O 3apsaa U 4cm ot OTPpULATCIILBHOIO 3apaaa.

3.

3.

Ckonbko ¢oToHOB copepkutT 10 Mk/[ u3ydeHus ¢ JUTMHOM BOJTHBI 1 MKM?

BAPUAHTbBI KOHTPOJIBHBIX PABOT 11O ®U3UKE (2 CEMECTP)

ATTECTAHMOHHAS KOHTPOJIbHASA PABOTA Ne 1

1-1

. MaTepuanbHas TOYKa ABMXKETCS MPAMOJUHEHHO. YTIpaBlieHUE IBHKEHU UMeeT BUnX = At +

Btrae, A =3 m/c, B =0,06 m/c. HaiiTu ckopocTh 1 YCKOPEHHE TOYKH B MOMEHT BpeMeHH t; =
0 u t; =3 c. KakoBbl cpeiHHE 3HAaUEHHUS] CKOPOCTU U YCKOPEHHUsI 3a niepBbie 3 cek. JIBuxenus?

. Cuapsig maccoit 10 kr obnaman ckopoctbio 300 M/cB BepxHel Touke Tpaekropuu. B aToit

TOYKE OH pazopBalics Ha JiBe yacTH. MeHblas macca 2 Kr noxyumia ckopocts 500 m/c. C

KaKOH CKOPOCTHIO M B KAKOM HAIPABJICHUH IMOJICTUT OOJIBINIAs YACTh, €CJIM MEHbIIIAsI MOJIETENa
0

BIiepe no yraom 60° K MII0CKOCTH TOpU30HTA?

[Tnardopma B BuIe CIIOMIHOTO Aucka paguycoM R = 1,5 M u maccoit 200 kr Bpamaercs 1mno

MHEPIIMH OKOJIO BEPTHKANBHON ocH ¢ uacTotoif \ = 10 o6/MuH. B ueHTpe miaTopMbl CTOMT

yenoBek Maccor 70 kr. Kakyro JIMHEWHYIO CKOPOCTh OTHOCHUTENIBHO IMOJa TMOMEIICHHS OyIeT

UMETh YEJIOBEK, €ClIM OH Mepeiaer Ha Kpal muardopmbl? YenoBeka paccMaTpuBaTh Kak

MaTepUAIBHYIO TOUKY.

4. Tunamuka amkeHus. 3akonbl HetoToHa. Mnysibe Tena (KOJIM4ECTBO ABHKEHNUS).

1-2

. ‘lepe3 6J'IOK, BBIIIOJIHEHHBIA B BHJIE€ AUCKA M HMEIOIINN Maccy 80 KI', ICPCKUHYTAa TOHKAas,

ru0Kasi HUTh, K KOHIIaM KOTOpOM mojBenieHsl rpy3sl ¢ Mmaccamu 100 kr u 200 kr. C xakum
YCKOpeHHEM OyAyT IBUTAThCA TPY3bl, €CIU UX MpefocTaBUTh camuM cebe? Tpenuem
npeHeOpeyb.

. CrmomHoM OUJIIMHAP CKATbIBACTCA C HaKJIOHHOH IIJIOCKOCTH, COCTaBJISIOILIEH C TOPU30HTOM

yroJa 30°. Kaxoii MyTh NPOMIET UWIUHIP N0 TOPU3OHTAIH, €CIU €ro CKOPOCTh B KOHIIE
HAKJIOHHOH IIOCKOCTH paBHa 7 M/c, a ko3 dunmeHt tpenus pasex 0,2.

. MaTepI/IaﬂbHaﬂ TOYKa ABHUIKCTCS IO OKPYKHOCTH, IUAMETP KOTOpOﬁ paBCH 40M. 3aBHCUMOCTD

IyTH OT BPEMEHHM e& IBWXKEHWs ompexensercs ypasmenmem Xx= Ct), rme C = 0,1 cm/c,
Onpenenuth TPONAECHHBIM IMyTh, CKOPOCTh, HOPMAJbHOE, TAHTCHIUAIBHOE U IOJIHOE
yckopenust depe3 3 cek. OT Hawana aBrmkeHnsa. KakoBa BennuMHa CpelHEW CKOPOCTH U
CPEIHEro yCKOPEHHUs 3a 3TO BpeMsi?

. BpamarensHoe 1BM>KeHHE. YTII0Basi CKOPOCTh U YIII0BOE YCKOpeHue. JIMHeiHas CKOPOCTb.



1-3

. Ha ropusoHTanbHylo och HacakeHbl MAaXOBUK M JIETKWI IIKUB pamuycoM 5 cMm. Ha mkuB
HAMOTaH IIHYp, K KOTOPOMY IpHBs3aH rpy3 maccoi 0,4 kr. Omyckasch paBHOYCKOPEHHO,
rpy3 npouwen myth 1,8 M 3a 3 ¢. Onpenenutb MOMEHT MHEPLMU MaxoBHMKa. Maccy cunuTaTh
PEHEOPEKNMO MAJIOMN.

Teno, ycTaHOBIEHHOE Ha BOTHYTOM C(QeEepHYeCKOll MOBEpPXHOCTH TakK, 4YTOOBI paauyc,
IIPOBEICHHBIA B €r0 LEHTP TSHKECTH, COCTABIISUL ¢ BEPTUKAIBIO YIrOJl 75°, mox meiicTBreM
COOCTBEHHOI0 Beca HA4YMHAET CKOJb3UTh. Ilpoiins 1oJIo)KEeHHE paBHOBECHS, TEJO
MOJAHUMAETCS Ha YroJl 30°, Onpenenutb KO3 HUIUEHT TPEHUSI.

. HopmanpHoe yckOpeHHe TOUKH, ABMKYILEHNCS 10 OKPYXHOCTU pajnycoM 9 M, U3MEHsIETCs 110
3akoHy a, = A + Bt + Ct°. Haiitm: 1. TaHreHumagbHOE YCKOpPeHHEe TOUKH. 2. IlyTh,
MPOMICHHBIA TOYKOM 3a 6¢ mocie Havyana apmxkeHus. 3. [losHoe yckOpeHHE B MOMEHT
Bpemernn t =2/3 ¢, ecmu A =1 M/C3, B=3 M/CZ, C=225 m/ct,

. MaxoBWHK BpaIiaeTcs 1o 3aKoHy, BRIpaXKEHHOMY ypaBHeHHeM @ = A + Bt +Ct2, rae A =2 pan.,
B = 32 pan./c, C = - 4 pan./cz. Uemy paBHO MIHOBEHHOE 3HaueHHe MomHoctu? Haiitu
CPEIHIOI0 MOIIHOCTh, Pa3BUBACMYK CHWJIAMH, JCHCTBYIOIIMMH Ha MaXOBHK IPH €ro
BpaIllCHUH, JIO OCTAHOBKH, €CIIM €r0 MOMEHT MHEPLHU | = 100 xkrm?. Yepes CKOIBKO
BPEMCHH MaXOBHK OCTAHOBUTCS?

ATTECTAIIMOHHASI KOHTPOJILHASI PABOTA No 2
1-4

. Kakue cunbl Haf0 NPUIOKUTH K KOHIIAM CTaJbHOTO CTEPXKHS C IUIOMIAJIbIO TONEPEUHOTo
2
cedyeHusa S = 10 cMm”, 4TOOBI HE JaTh €MY PAaCUIMPUTHCSA IPU HArpEeBaHUU OT t1 = 0°C o tp =
0
30°C.

. Hatitu xoapdunment nuddysuu remus npu temmneparype t = 17°C u nanenuu P = 1,5 x 10°
/M’ D dexTuBHBINA TUaMETp aToMa Telusl BHIYUCIUTh, CUUTasi U3BECTHBIMU IS Tenus Tk u
Px.

. Bo3ayx B nmimuHapax ABUTATENss BHYTPEHHETO CTOpaHHUsS COKMMAETCs ainadaTUYECKU U €ro
JaBJeHHEe Tpu 3ToM usMensiercs ot P; = 1 at no P,=35ar. HayaneHas TemnepaTtypa Bo3ayxa
40°C. Haiitu TEeMIIepaTypy BO3[yXa B KOHIIE CKATHUS.

1-5

. [Ipn HarpeBanum HekoToporo Meramia ot 0 1o 500°C ero mIOTHOCTH ymenpmaercs B 1,027
paza. Haiftu myist atoro meramia ko3h(pUIMEHT JTMHEHHOTO TEIIOBOTO PACIIUPEHUs], CUUTAs
€T0 IMOCTOAHHBIM B JTAHHOM MHTCPBAJIC TEMIICPATYP.

. 0,5 KMot HEKOTOPOTO raza 3aHuMaeT 0obeM Vi = 1 M TIpU PaCHIMPEHHH Ta3a 10 oobema Vo
= 1,2 m° Gbima coBeplleHa paboTa MPOTUB CUJI B3aUMOJAEUCTBUS MOJEKyJ, paBHas A = 580
kI'M. HaliTu ju1s 5TOro rasa mocTosiHHYIO a, BXOJAIIYIO B ypaBHeHUEe BaH-nep-Baanbca.



3. UneanbHas TerioBas mammHa padortaer mo mukiay Kapho. Onpeaenuts K.ILJ. IUKIA, €CIH
M3BECTHO, YTO 32 OJMH LHUKJI Oblia mpousBeneHa padora, paBHas 300 kI'M U XOJIOAUIBHUKY
ObL10 nepenano 3,2 kKai.

1-6

1. B mmpokoii 4acTi rOpU30HTAIBLHO PACIIOI0KEHHOU TpyObl He(Th TEUET CO CKOPOCThIO V1 = 2
M/c. OmpenenuTs CKOpocTb V, TeueHUs HePTH B y3KOM yacTu TPyObl, €ClU Pa3HOCTh
JIABJICHUH B IIMPOKOH H y3KOM 4acTsAX TpyObl Ap =50MM pT. CT.

2. B munmuaap mmHOo#M 1 = 1,6 M, 3am0JHEHHBIA BO3AYXOM IMPH HOPMAIBHOM aTMOC(EPHOM
JABJICHUU P, HaYajdud MEJICHHO BJIBUTaTh MOPIIEHb IJIomaapo S = 200 em?. Onpenenutb
cuny F, koTopas Oyner neicTBOBaTh Ha MOPIICHb, €CITU €r0 OCTAHOBUTH HA PACCTOSIHHUH |3 =
10 cM oT nHA HHIMHApPA.

3. Bonopox 3annmaer o6bem Vi = 10 m° npu maBmennn p; = 100 kIla. I'a3 marpenn mpu
NoCcTOSSHHOM o0beMe 0 aasneHus p2 = 300 k[la. Onpenenuts n3Menenne A V BHyTpeHHEH
SHEPruu rasa, paboTy A, coBepIIaeMyIo ra3zom, 1 TeroTy Q, COOOIIEeHHYIO razy.

ATTECTAIHMOHHASA KOHTPOJIbHASA PABOTA Ne 3
1-7

1. Toueunsrii 3apsa 25 HKi HaXOQUTCS B 1MOJIE, CO3TaHHOM MPSMBIM OCCKOHEUHBIM ITWIHHIPOM

. 2

pammyca 1 cMm, paBHOMEpPHO 3apsHKCHHBIM C TOBEPXHOCTHOW TuioTHOCThIO 0,2 HKI/cM®.
Ornpenenuts cuily, IEHCTBYIONIYIO Ha 3apsl, €CJIM €r0 pacCTOSIHUE OT ocu nuiuHapa 10 cm.

2. BuytpeHnHee comnpoTtuBieHue raabBaHomerpa 720 Owm, mkana ero paccuutana Ha 300 MKA.
Kak u kakoe 100aBOYHOE CONPOTUBICHHE HYKHO MOAKIIOYNUTH, YTOOBI MOXKHO OBLIO
U3MEpUTh UM HarpsbkeHue pasHoe 300 B?

3. Dnekrpuueckoe noiue. HanpsKeHHOCTh diekTpuyeckoro noist. HanpskeHHOCTh
AIIEKTPUUYECKOTO MOJIS TOUEHHOTO 3apsAa U sl 3apsKEHHOT0 00bEMHOI0 Tela.

1-8

1. TOHKMI NIVHHBIA CTEPKEHb PABHOMEPHO 3apsDKEH C JIMHEWHON IUIOTHOCTBIO 3apsna 10
MKn/m. KakoBa cuia, neiictByromas Ha ToueuHbld 3apsa 10 vKn Haxonsmeiics Ha
paccrosiuue 20 cM OT CTepKHs, BOJIU3U €ro CepeuHbI?

2. 2.J1.C. 6arapeu 20 B. Conpotusnenue BHemHel nenu 2 Om, cuna Toka 4 A. C KakuM K.IL1.
pabotaer GaTapes?

3. HpOBO,Z[HI/IKI/I B DJICKTPOCTATUYCCKOM IIOJIC. SHCKTpOCMKOCTB IMPOBOAHUKOB.

Konnencaropst.



1. JIBe OeckoHeuHbIE NapaylIebHBIC IUIACTUHBI PABHOMEPHO 3apsOKEHBI C TMOBEPXHOCTHOM
IJIOTHOCTHIO 3apsna 10 u - 30 uKJI/m?. KakoBa cuiia B3aMMOJICHCTBUS HA €AUHULY IUIOLIAIN

IUTACTHUHBI?

2. Ilpu cune Toka 3 A Bo BHemHel 1enu O0aTapeu BbIenseTcss MOIHOCTE 18 Br, mpu cuie Toka
1 A cootBerctBenno 10 Bt. Onpenenuts 3./1.C. 1 BHyTpeHHEE COIPOTUBIICHHUE OaTapeu.

3. 3akon Oma. ConpoTHUBIIEHNE MPOBOIHUKOB. Y IETLHOE COITPOTUBIICHHUE.

BAPUAHTBI KOHTPOJIBHBIX PABOT 11O ®U3UKE (3 CEMECTP)
ATTECTAIHNMOHHASA KOHTPOJIbHASA PABOTA Ne 1

2-1
1. PabGora 1o nepemenieHuIo NpoBOAHUKA C TOKOM B MAarHUTHOM IIOJIE.

2. DNEeKTPOH JBUXKETCS IO OKPY)KHOCTH B OAHOPOJHOM MAarHUTHOM I10JI€ HAIPSDKEHHOCTBIO 4
KA/M co ckopocTbio 10 MM/c, HampaBIeHHOW MEPIEHAMKYISAPHO K JUHHUSAM HANPSIKECHHOCTH.
Haiitu cuity, ¢ KOTopoii mojie IeHCTBYeT Ha 3JIEKTPOH, U PaJuyCc OKPYKHOCTH, [0 KOTOPOW OH
JIBYDKETCSL.

3. B onHopoanoM maruutHoM nosie ¢ uaaykuuei 0,35 T paBHoMepHO ¢ yacToToit 480 06/MuH
Bparmiaercs pamka, cojaepxaiias 1500 ButkoB iomaaso S0 cm?. Och BpaIICHUS JICKUT B
MJIOCKOCTH PaMKH M MIEPIICHIMKYIISIpHA JIMHUSIM UHAYKIUU. Onpeaenuts Makcumansayo J./1.C.
WHAYKIIMH, BOHUKAIOIIYIO B paMKe.

2-2

1.MaruuTtHOe noJie u ero xapaktepuctuku. 3akoH buo-Caapa-Jlamaca. [IpaBuso nmpaBoro

BUHTA.

2. JIBa 6€CKOHEYHO JTTMHHBIX MPSMBIX MPOBOJAHUKA CKPEIIEHBI MO MPSIMBbIM yTiIoM. [1o
npoBoiHUKaM TeKyT Toku 80 A u 60 A. Paccrosinue mexay npoBoanukamu 10 cm. Yemy paBHa
MarHuTHas MHIYKIMS B TOYKE, OJIMHAKOBO YAAJIEHHOW OT 000MX MPOBOJIHHUKOB.

3. McTouHMK TOKa 3aMKHYJIM Ha KaTywKy ¢ conpoTtusieHreMm 10 OM u uHaykTuBHOCTH 1 I'H.
Uepes CKOJIBKO BpEMEHU CUJIa TOKA 3aMblKaHud nocturaet 0,9 npenenbHOoro 3HaueHus?

2-3
1. 3akon Amrmepa. Bzaumoneiicteue TokoB. [IpaBuiio ieBoii pykHu.

2. DeCKOHEYHO IJIMHHBIN MPSMOM MPOBOAHUK COTHYT NOJA HpsMbIM yriom. [lo mpoBoaHuKy
teueT TOK 20 A. KakoBa MarHWTHass MHAYKIMS B TOYKE, JIeXkKAIIeH Ha OMCCEKTpHCE yria u
yZaJeHHOW OT BepIIMHbI yriia Ha 10 cMm.

3. JInUHHBIA TpSMOM COJIEHOWJ, HAMOTAaHHBIM Ha HeMarHWTHbINA Kapkac, uMmeeT 1000 BUTKOB.
NupyktuBHOCTh cosneHonga 3 Mr. Kakoil MarHUTHBIM MOTOK M KaKO€ MOTOKOCILIETUIEHUE
CO3/Ia€T COJICHOM/I PU TOKE cuioit 1 A?



4. Touka comepiraer rapmMoHu4eckue konedbanus. Hanbonpinee cmemenne Touky paBHo 10 cm,

HanOosbImas ckopocTh 20 M/c. HaliTh HUKIMYECKYI0 YacTOTy KoJeOaHUH M MaKCUMalbHOE
YCKOPEHHE TOYKH.

ATTECTAIHMOHHAS KOHTPOJIBHASA PABOTA Ne 2

3.

2-4

Ot ucroyHuKa KoieOaHUM pacIpoCTpaHseTcs BOJHA BAOJIb HPSIMOW JUHUM. AMIUIUTYIa
koneOanuit 10 cM. Kak Benmnko cMeleHrne TOUYKU yajaeHuid oT uctounrka Ha 0,75 A, MOMEHT,
KOrJia OT Havyayia kojiebanuii mpouuio Bpems 0,9T?

. Koneb6arenpHbIii KOHTYp MMeeT MHAYKTUBHOCTH 1,6 MI'H, eMkocTh 40 HD W MakCHMaIbHOE

HanpspkeHue Ha 3axumax 200 B. Yemy paBHa MakcuMmallbHas cujga TOKa B KOHTYpeE.
ConpoTuBIeHNEM KOHTYpa MPeHEOpeb.

I[Ba OIMHAKOBO HAIIPABJICHHBIX T'aPMOHHUYCCKHUX KoJieOaHus OAHOro mnepuoga € aMHHHTYIlOﬁ

10 cM 1 6 cM CKJIaIBIBAIOTCSA B OJHO Kojicbanwe ¢ amrumatyaod 14 cm. Haiitu pasHocts (a3
CKJIaJIbIBAEMBIX KOJICOAHMIA.

4,

3ByKoBbI€ KojeOaHus, uMmeromue yactory 0,5 kI'n u ammuryny 0,25 MM, pacpocTpaHseTcs
B ynpyroil cpeae. [nmuna Bomubl 0,7 M. HaliTu ckopocTe pacnpocTpaHeHHs BOJH U
MaKCUMAaJIbHYIO CKOPOCTb YaCTHI] CPEJIbL.

2-5

. JIyu cBeTa BXOOUT B CTEKISIHHYIO NMPU3MY HOJ YIJIOM 20, U BBIXOAMT MOA yriiom B = o.

[Tpenomnsrommii yron mnpusMbel paBeH o/2. Omnpenenuts Yrosl OTKJIOHEHHUS Jyda OT
NEePBOHAYAJILHOTO HAPABJICHUS U ITOKa3aTelNb MPEeIOMIICHHS MaTepualla pU3Mbl.

. Ha TOHKYI0 MIMIIEPUHOBYIO TUIEHKY TOJIMHON | MKM, HOpManbHO K €€ MOBEPXHOCTH MaJaeT

Oenbiit cBeT. OnpenenuTh ATUHBI BOJH Jydyed BuAMMOro yuyactka cnekrpa (0,4 mxm - 0,8
MKM), HEKOTOpbIEe OcIabJIeHbI B pe3ybTaTe HHTEPPEPEHIINH.

ITocrosiHHass  audpakMOHHOW pemieTkM B 5  pa3  OoJblle  CBETOBOH  30HBI
MOHOXPOMAaTHUYECKOTO CBETa, HOPMAJILHO MAJAIOIIEr0 Ha €€ MOBEpPXHOCTh. OnpenenuTs yroiu
MEXy IByMsI CHAMMETPUYHBIMU AUPPAKIIMOHHBIMH MaKCUMYMaMH.

OcsemenHocTe nossipu3zatopa 84 JIk. KakoBa OCBEIMIEHHOCTH JKpaHA, MOCTABIECHHOTO 3a
aHaJIM3aTOPOM, €CJIM TUIOCKOCTH MOJSpU3alui OyAyT CABHUHYTHI Ha 60° 1 KaxIBIil HHKOIb
noraoTUT 4% MPOXOAIIEro Yepe3 Hero ceera’?

2-6

1. TodeuHbIit ICTOYHUK CBETA HAXOJUTCS HA OCH TOHKOM coOmparotiei TuH3bl. Paccrosiaue
MEX/y UCTOUHUKOM U OJIMKaUIIMM K HeMy (POKYCOM 8 CM, pacCTOSIHUE MEXKIY HCTOUHUKOM
u ero uzooperenueM 32 cm. OnpenenuTsb ONTUYECKYIO CUITY JIUH3bI (CAeNaTh YepPTEK).

2. [TnockoBbImykIias gammna ¢ (POKYCHBIM pacCTOSTHUEM 2 M JICXKHT BBITYKIIONH CTOPOHOM Ha
CTEKJISTHHOM I1acTuHKe. Paauyc nsatoro reMHoro koibiia HetoToHa B oTpakeHHOM cBeTe 1,5
MM. OnpeAenuTh JJIMHY CBETOBOW BOJIHBI.



3. Ha moBepxHOCTh MU(PaKIIMOHHON PEIIeTKH HOPMAIBHO K €€ ITOBEPXHOCTH MMaaeT
MoHOXpomaTuieckuii cBeT. [loctossaHas aud. Pemerku B 3,5 pa3a 6osbliie JJIMHBI CBETOBOM
BOJIHBL. HaiiTu ob1ee yncno qudpakiinOHHBIX MAKCUMYMOB, KOTOPBIE BO3MOXKHO HA0II01aTh
B JJAHHOM CJIy4ae.

. -7

. Ha crexnsHHBIN KIMH MaaeT HopMallbHO IydoK cBeta (A = 5,82 x10 ~ " m). Yrona kinHa paBeH
20 . Kakoe 4uciio TEeMHBIX HHTEP(EPEHIMOHHBIX IOJIOC MPUXOAUTCS HA €AWHUILY JUTHHBI
kinHa? [loka3arenb npenomMieHus ctekia 1,5.

ATTECTAIMOHHAS KOHTPOJIbHASA PABOTA Ne3
2-7

Kak m BO CKONBKO pa3 M3MEHHUTCS IMOTOK H3JIydeHHs aOCONOTHO YEPHOTO Tela, eCiu
MaKCHUMYM HEPTUH H3JIydeHHsI MIEPEMECTUTCS ¢ KPacHOW rpaHuIlbl BuanMoro crektpa (780
Hwm) na ¢puonerosyro (390 Hm)?

. Ha Merammnueckyro IUIacTUHY HampaBieH IMy4YOK yibTpaduoneToBbix Jsyudeil (0,25 Mxwm).
@DOTOTOK MpeKpalaeTcs NpU MUHUMAJIbHON 3ajiep KHUBarollel pasHocTH noreHuanos 0,96 B.
Onpenenuts paboOTy BbIXO/AA FIEKTPOHOB U3 METAJLIA.

. Bugst porosddekra. 3akons Baeninero ¢porodddexra.

. I3 cMoTpoBoOro oxomieyka neyn usnydaercs moTok 4 x/lx/mun. OnpeaenuTs TeMneparypy
2
MeYH, €CIIM TIJIOMIAh OKOIIeuKa 8§ cM”.

®orton npu shdexre Komnrona Ha cBOGOIHOM 3IeKTpoHe ObUT paccesH Ha yrom 900,
OnpenenuTs UMITYyJIbC, TPUOOPETEHHBIN HJIEKTPOHOM, €CIH dHEprusi (JOTOHA JI0 PACCESTHUs
onuta 1,02 MoB.

3akon Credana—bonbimana u cmemenust Buna.
2-8

Temnepatypa abcontoTHO uepHoro Tena 2 kK. OmpenenuTs JUIMHY BOJIHBI Ha KOTOPYIO
MPUXOJUTCS MAKCUMYM DHEPTHH W3JIYyYEHUS M CHEKTPAIbHYIO IUIOTHOCTH YHEPreTHYECKOU
CBETMMOCTH JJISl 3TOM JUITMHBI BOJIHBI.

. Ha ¢orosnemente ¢ xaToaoM W3 JUTHS NaJaOT Jdydd ¢ JUIMHOM BomHbl 200 HM. Haiitn
HauMEHbBIIIEE 3HAYEHUE 3aJCpPXKHUBAIOLICH pa3HOCTH IOTEHIMAIOB, KOTOPYK HYKHO
MPWIOKUTH K (DOTOIIEMEHTY, YTOOBI IPEKPATUTD (DOTOTOK.

. YpaBHeHue DiiHIITelHA /U1 BHEIIHero GoTtoaddexra. [Ipumenenue potorddexra.
. HexoTopsie cBoiicTBa BoaH e bpoiinsg. CooTHoueHne HeonpeaeneHnoctei ['eitzendepra.

Bonnoas ¢pynknus. Ypasaenue [peaunrepa.

5. DnexTpoH B aTOMe BOJOPO/Ja HaXOAUTCS Ha TPEThEM SHEPreTHIeCKoM ypoBHE. OnpenenuTsb
KMHETUYECKYI0, TOTEHIIMAIBHYIO U MOJIHYIO SHEPTHIO 3JIEKTpoHA. OTBET BBIPA3UTh B 3JIEKTPOH-
BOJIbTAX.

2-9



1. YacTuiia B OTHOMEPHOU «IIOTEHIIMATBLHON AMe». [[oHsATHE 0 TMHEHHOM rapMOHUYECKOM
OCIUIJLIATOPE.

2. ledeKT Macchl U SHEPTUS CBSI3U SApa.

3. Hcnonb3ys COOTHOLIEHHWE HEONPEIENCHHOCTEH, OLIEHUTh HAaWMEHbIINE OLIMOKH B
OIpeIeIeHne CKOPOCTH JIEKTPOHA U MPOTOHA, €CIU KOOPJMHATHI LIEHTpa Macc 3TUX YacTHIL
MOTYT OBITh YCTaHOBJIEHBI C HEOIPEJEIEHHOCThIO 1 MKM.

4. SlnepHble peakMU U UX OCHOBHBIE THUIIbI. SepHbIE pEaKUK MO 1eHCTBUEM HEUTPOHOB. 1.
JIuneituateiii cnektp aroma Bogopoaa. opmyna bansmepa.

5. Pa,I[I/IoaKTI/IBHOG HU3JTY4YCHUC U €TI0 BUBI. 3aKkoH pPaaruOaKTHBHOI'O pacliaja. HpaBHna
CMCIICHHA.

o- pacmal, - pacnaa U MX CBOICTBa.

3.3. 3aganus 1Jisi IPOMEKYTOYHOM aTTecTAlMM (3a4eTa M (WJIM) IK3aMeHa)

BOITPOCHI K 3AYETY 110 ®U3UKE (2 CEMECTP)

1. Onementsl kuHemMaTuku. Cuctema oTcueTa. TpaekTopus ABIKEHUs. BekTop nepemenieHusl.
2. llpsamonuueiiHoe paBHOMEpHOE JBMKeHHE. OTHOCUTENBHOCTD JBUKEHUS.

2. CKOpOCTB " YCKOPCHHUC. CpezLHee YCKOPEHUC, MTHOBCHHOC YCKOPCHHUC. TanreHnnuanbHOE U
HOPpMaJIbHOC YCKOpPCHHUC. ITonnoe YCKOPCHHUC.

3. PaBHOycKOpeHHOE, paBHO3aMe JIeHHOe ABIKeHHe. CBOOOIHOE MajIeHue.
4. BpamarenbHoe JBUKEHHE. YTIIOBask CKOPOCTh U YIIIOBOE YCKOpeHUe. JInHelHas CKOpOCTb.
5. lunamuka BrkeHus. 3akoHbl HptoToHa. Mmynbe Tena (KOJIMYecTBO JBUKEHHUS).

6. SHCPFI/IH, pa60Ta, MOIIIHOCTb. Kunernueckas u MMOTCHIUAJIbHAA SHCPI'UA. 3akoH COXPAHCHUSA U
MMPpEBpAIICHUA SHCPTHUU.

7. Cunna ynpyroctu. 3aKOH BCEMUPHOTO TATOTCHHS.

8. Cuna tpenusi. Cuma COpOTUBIICHUS CPEJIbI.

9. JIBmxeHure Tel Mo ASHCTBUEM CHITHI TshKecTH. Bec Tena. HeBecoMoCTb.

10. JIsmxkenue mo okpyxHoctH. LleHTpocTpemurenpHas cuma.

11. Yiap aGCcomoTHO YIPYTUX U HEYIPYTHX Tell.

12. Mexanuka TBeporo Tena. MomeHT unepiuu. Kunetndeckast SJHEpTusi BpaIleHHs..

13. MomMeHT cuiibl. MoMEHT HUMITYJIbCA. ypaBHCHI/IC AMHAMHKHU BPAIaTCIIbHOTO ABUKCHUS
TBCPAOTrO TEJIa.

14. MexaHuka )kKMIKOCTEH. Y paBHEHNE HEPA3PBIBHOCTH. Y paBHEHHE bepHyui.

15. DneMeHTHI crieluanbHON (4aCTHOM) TEOPHH OTHOCUTEIHHOCTH.



16. DneMeHTHI MONIEKYSpHOI Ppu3nku. MUKpOCKONINYECKas U MAKPOCKOITMYECKasi CHCTEMA.
WneanwvHbiii ra3. JlaBneHue, remneparypa, 00beMm.

17. 3akonsbl uaeaibHOrO ra3a. YpasHenue Knanelipona-Meneneena.

18. OcHOBHOE ypaBHEHHE MOJICKYJISIPHO-KUHETUYECKON TEOPUM T'a30B.

19. 3akoH pacnpenenenus ckopocteid Makcpesia.

20. bapomerpuyeckas popmyna. Pacnpenenenne bonpiimana.

21. JInuHa cBOOOTHOTO MPOOEra MOJICKYII.

22. Slenenus nepeHoca B razax. TemmonpoBoaHocts. Auddy3us. BHyrpennee TpeHue.

23. DnemeHTH TepMoIuHAMUKH. BHyTpennss sHeprus. Termnora u padora. [lepBoe Hagano
TCPMOAUHAMUKHU.

24. Pabora ra3a npu u3sMeHEeHUHN o0beMa. TernmoeMKoCTb.
25 TepMoarHaMUYECKUE MPOIECCH U3MEHEHUS COCTOSIH 71 UEAIbHOTO rasa.

26. Kpyrosoii nmpouecc (ruki). OOparumbie 1 HeoOpaTuMbIe porecchl. Bropoe Hagano
TECPMOANHAMUKHU.

27. Huxn KapHo u ero K.In. 1.
28. PeanbHble raspl, ypaBHeHue Ban—nep-Baanbca.

29. CgoticTBa x)uakocTei. SBnenne cmaunBanusi. KoadduueHT moBepXHOCTHOTO HATSKEHUS.
Kanunnspsi.

30. Kpucrammueckoe CTpOCHHUE TBEPbIX TEJ.

31. DnekTpuyeckoe nose. HampskeHHOCTh 37€KTPUYECKOro MoJIs.

32. Teopema Octporpazackoro-Iaycca. Ee mpumenenue.

33. [loTeHuman 3aeKTPOCTaTHUECKOTO MOJIs.

34. HanpspKeHHOCTB AJIEKTPHUYECKOTO MO KaK TPaIueHT NOTEHIIHAIA.

35. Tuns! aAusnekTpukoB. [omspuzanus TM3IeKTPUKOB.

36. CerHeTOdNIEKTPUKH.

37. IIpOBOIHUKH B 3JIEKTPOCTATHUECKOM I10JI€. DIEKTPOEMKOCTh POBOAHUKOB.

38. KongencaTopsl.

39. DHeprusi CUCTEMBI 3apsA0B. DHEPIUs AIEKTPOCTATUYECKOTO MOJIS.

40. Dnextpuyeckuii Tok. Crna Toka. [ITOTHOCTH TOKa.

41. CTopoHHHE CHJIBL. DJIEKTPOABMIKYILAs CHJIAa U HATPSKEHUE.

42. 3akon Oma. ConpoTHBIICHUE POBOTHUKOB. Y IeJTbHOE CONPOTHBIICHUE.

43. Pabora 1 MoITHOCTH TOKa. 3akoH Jxoynsa-Jlenna.

44. 3axon Oma myis HeogHOpOoAHOTO y4acTka 1enu. [Ipasuna Kupxrodda.

45. Knaccuueckast TeOpHsl 3J1eKTPONPOBOAHOCTH METAIOB. 3akoH Bunemana-®panna.

46. PaboTa BBIXO/a SJIEKTPOHOB U3 MeTaJlu1a. DMICCHOHHEBIC sIBJIeHHs. 3akoH borycmasckoro-
Jlenrmropa.

47. HecaMOCTOSITEIHHBIN TA30BBIN pa3psijl.

48. CamocTOSTENbHBIN Ta30BbIN pa3psia U ero Tunbl. [Tna3ma.



BOITPOCHI K OK3AMEHYIIO ®U3UKE (3 CEMECTP)

N

Ea

10.
11.

12.
13.

14.
15.
16.
17.
18.

19.

20.
21.

22.

23.
24,

25.
26.
27.
28.

29.
30.

31.
32.

33.

MaruuTtHoe nosje u ero xapakrepuctuku. 3akoH buo-Casapa-Jlamnaca. IIpaBuiio
IIPABOrO BUHTA.

MarnuTtHO€ 110J1€ IPSIMOro TOKa. MarHuTHOE 10JIe KOHTYpa ¢ TOKOM.

3akoHn Amrnepa. BzaumoneiictBue TokoB. [IpaBuiio geBoi pyku. MaroHuTHoe mosie
nBwkymierocs 3apsana. Cuna Jlopenua.

Yckoputenu 3apsbkeHHBIX yacTuil. MIx tumnbl. Dddext Xoia.

[Mupkynsus BEKTOpa MarHUTHOM MHAYKIMHU. MarnutHoe nose coseHoua. [lorok
BEKTOPA MarHUTHON MHIYKIUH.

Pabora no nepemenieHuto NpoBOAHUKA C TOKOM B MArHUTHOM IIOJI€E.

SIBiieHUE HNEKTPOMAarHUTHOW MHAYKIMK. 3aKkoH Papazes. Bpamenue pamku B
MarHUTHOM 1oJje. BuxpeBble TOKH.

NunykTuBHOCTh KOHTYpa. Camonnaykuus. Bzaumuas unaykuus. TpaHcgopmarTopsl.
MarauTHble MOMEHTBI aTOMOB U 3JIEKTPOHOB.

[ua- n napamaraeTusm. MarautHoe nosie B Bemectse. DeppoMarneTuku U X CBOMCTBA.
Buxpesoe anexrpudeckoe noiue. Tok cmemenus. Y paBHeHus Makcseia s
3IEKTPOMAarHUTHOTO IOJI.

["apmoHnueckue KonebaHus U UX XapaKTEPUCTUKH.

Mexanunueckue koneGanus. Kunetnueckas 1 NoTeHIMAIbHAS SHEPT U MEXaHUUECKUX
KOJICOAHUH.

["apmonunueckuit ocrpuiaTop. [IpykuHHBIH, Gu3ndeckuil 1 MaTeMaTHYeCKU MasiTHUKH.
KonebarenbHblil KOHTYp. 'apMoHMUecKe KoneOaHus B KOJIeOaTeTbHOM KOHTYDE.
CBoboaHble 3aTyxaromue kojaedanus. JlorapupmMuueckuii JeKpeMeHT 3aTyXaHHsL.
Boinyxxnennsie konebanus. Pesonanc. [Ipaktuueckas 3Ha4uUMOCTb SIBJICHUS pE30HAHCA.
ITepeMeHHBIN TOK. AKTUBHOE, PEAKTUBHOE U MTOJIHOE CONIPOTUBIICHUE DJIEKTPUYECKON
nenu. Pe3oHaHc HanpsKeHni U TOKOB. MOIIHOCTB, BbIIEIsAEMAs B LIETIH [IEPEMEHHOTO
TOKa.

Bonnossie nporeccol. [IpoonbHbIe U TONepeyHbIe BOJIHBL. Y paBHEHHE OETyIlel BOIHBI.
®da3zoBas CKOpoCcTb. BonHOBOE ypaBHEHHE.

[Tpunuun cynepno3unuu. Uutepdepenuus BosH. Ctosiune BosHbl. [IyuHocTH U y3ibl.
3BYKOBBIE BOJHBI. XapaKTepUCTHUKA 3BYKOBBIX BOJIH. D¢ dekT [onruiepa B akycTUKe.
VYapTpa3ByK M €ro NpUMEHEHHE.

OnexTpoMarauTHele BosHbL. OnbIThl ['epra. uddepennnansuoe ypaBHeHue
AIEKTPOMATHUTHOUN BOJIHBI.

N3nyuenune nunosnsd. [IpuMeHeHne 3/1eKTpOMAarHuTHBIX BOJIH.

[Tpunuun [Moiirenca. KorepeHTHOCTh 1 MOHOXpOMAaTUYHOCTDH BOJIH. HTEpdepeHus
CBeTa.

Mertozabl HaOMIOeHU UHTEPPEPEHITNHN CBETA.

WNutepdepeniiyst B TOHKUX IJIeHKaxX. [I[pumMeHenue nutepdepeHinm cBera.
Hudpaxus csera. [punuun ['toiirenca-®penens. Meton 300 Openens.

Judpaxuus ot y3koit menu. JJudppakunonnas pemerka. [IpocTpancTBeHHas pelIeTKa.
®opmyna Bynbeda-bparros.

Paspemaromnias cnocoOHOCTh onTHYeCKUX npubopoB. [loHsTHE 0 rojorpadpuu.
BsaumopeiictBue cBera ¢ BemectBoM. Jucnepcus ceera. [lornomenue (abcopOrius)
cBeTa. 3akoH byrepa.

Oddext Jonmnepa.  Uznydenue BaBmioBa- UepeHnkona.

[Tonsspu3zanus ceeta. EcTecTBEHHBIN M MOISIPU30BaHHBIN cBeT. 3akoH Maitoca. Yron
Bbprocrepa.

Tennooe n3nyuyenue. 3akoH Kupxrodda. 3akon Crepana—bonbumana u cmenieHus
Buna.



34.

35.

36.

37.
38.

30.
40.
41.
42.
43.
44,
45,
46.
47.
48.

49.
50.

51.

52.

53.
54.

®opmyna Panes-/lxunca u [lnanka. Ontuaeckas nupoMerpust. TennoBble HCTOUHUKH
CBETa.

Bunast poroaddexra. 3akonsl BHenmHero hoTorddexTa. YpaBHeHHE DUHIITEIHA 115
BHemHero Gororddexra. [Ipumenenue dhotoaddexra. Macca n umirynbc GoToHA.
[laBiieHue cera.

Teopus aroma Bogopoa o bopy. Moaens Tomcona u Pezepdopna. Jluneituarsiii
criekTp aroma Bogopoaa. @opmyina bansmepa.

[Tocrynatel bopa. Onbitel @panka u ['epua. CnekTp aroma Bogopoza o bopy.
DneMEeHTHl KBAaHTOBOM MexaHUKU. KopnycKysipHO-BOJIHOBasl IPUPO/1a YaCTHULL
BELICCTBA.

Hekoropsie cBoiicTBa BoJiH A€ bpoiliia. CooTHOIIEHNE HEOTIPEAEIEHHOCTEN
['eit3enOepra.

Bonnosas ¢ynknus. Ypasuenue Llpenunrepa. [puHIunm npuyMHHOCTH B KBAHTOBOM
MeXxaHuKe. /IBmxeHue cBoOOIHOM YacTUIbL.

YacTuna B OTHOMEPHOM «IIOTEHUMAIBHOM siMey. [IoHATHE 0 JIMHEMHOM rapMOHHYECKOM
OCLIMJUISITOPE.

ATOM BOJIOpO/ia B KBaHTOBOM MexaHuke. KBanTosble uncna. CiuH 31ekTpoHa. CnuHOBOE
KBaHTOBOE YUCIIO.

ITpunnun Ilaymu. Pacnipenenenue 3JeKTpOHOB B aTOME 110 COCTOSAHUAM. lleproanyeckas
CUCTEMA JJIEMEHTOB MeHeneesa.

PentrenoBckue ciekTpel. MoseKymnspHbie crieKTpbl. KoOMOMHAIIMOHHOE paccesiHue CBETa.
[Tornomenue. CioHTaHHOE U BBIHY)KJIEHHOE HU3Iy4deHue. Jlazepsl.

ITonsTHE O 30HHOM TeOpUM TBEPABIX Tell. IlomynpoBOgHMKM N - THHA U p - THIIA.
KoHTakT 1BYX METaJlIOB.

KoHTaKT 3J1€KTPOHHOr0 M ABIPOYHOTO MOJYIPOBOAHUKOB. Jnoa. Tpan3ucrop.
OneMeHTh! GU3MKK aTOMHOTO siipa. Pa3Mep, coctaB U 3apsij sapa.

JledexTt maccsl ¥ 3HEprus cBs3M sapa. SnepHele cuibl. Mozaenu sapa.

PannoakTuBHOE U3ITy4eHHE U €0 BUABL. 3aKOH paJuOaKTUBHOIO pacnana. [Ipasuna
CMEIIIEHNU. o- pacnaj, - pacnag U ux cBoicTBa. ['amMmma — U3nyyeHue U ero cBoicTBa.
Meronsl perucTpanuy U3JIy4eHu.

SnepHble peakuy U UX OCHOBHBIE THUIIBI.

SInepHble peakuuu 1o 1eUCTBUEM HEUTPOHOB. LlenHas peakuus nenenus. SnepHas
JHEpPreTHKa.

Peaxiust cuHTe3a aTOMHBIX siiep (CUHTE3 JIETKUX sep).

OnemeHTapHble YacTullbl. KocMuyeckoe nsnydeHue.

BOITPOCHI JIJIsI TIPOBEPKU OCTATOYHBIX 3HAHUM

1. CkopocTb, yckopeHue. YTiaoBas CKOpPOCTh M YIJII0BO€ yCKopeHue. CBsA3b MEKy YIJIOBBIMU U

JIMHEWHBIMHA XapaKTCPUCTHKAMU IBUXCHUA.

2. OcHoBHOE YpaBHCHHUE OWHAMHKHU TIOCTYIATCIBHOTO JBHUXXCHUS MaTepHaJILHOfI TOYKH.

OcHOBHOE ypaBHEHUE IMHAMUKH BpallaTeIbHOTO JBUKEHHS (YpaBHEHHE MOMEHTOB).

3. Cuna ympyroctu. 3akoHn ['yka (o6a cmyuas). I'paduku. Pabota cunbl ynpyroctu

(moTeHIMaNbHask HEPTHsl yIpyroi 1eopMUpOBaHHON MPYXKUHBI, TPapUK).



4. Pabora. MomHocTh. OHeprus. PaboTa TOCTOSHHOW CHJIBI TPU HW3MEHEHHH CKOPOCTH
nerxeHus. Kunernueckast s3Heprus (IocTynaTeilbHas U BpallaTeslbHas).

5. Umnynbc Tena. MexaHuueckasi 3aMKHYTasi CUCTEMA. 3aKOH COXpPaHEHUSI MUMITyJibca. BBIBOJI.
[IpumMeneHue 3aKk0oHa COXpaHEHUsI UMITYJIbCA K YIIPYTOMY COYJapeHHIO JBYX IIAPOB.

6. YpaBHEHHE HEpPa3phIBHOCTU CTPYH KHUAKOCTU. YpaBHeHue bepuymnn (aHamu3 ero u
cnenymoiero). (Mcrnonb3oBanue ypaBHEHUS MIPU EPEKPHITUH PEK).

7. lMoctynatel CTO. [IpeobOpazoBanus JlopeHria.

8. JIBa poma 3apsmoB. 3aKOH coXpaHeHHMs 3apsna. JuckpeTHocTh 3apsana. BzaumopelcTtBue
3apsiaoB. 3akoH KynoHa. DiekTpuyeckas OCTOSTHHASL.

9. 3apsn u none. HanpsbxkennocTs anektpuueckoro nodist. [Totok Bekropa E. Teopema IMaycca.

10. DeKTPOEMKOCTh YEeAMHEHHOTO MpoBOoAHMKA. KoHIEHCATOPBl. DIEKTPOEMKOCTh IJIOCKOTO
KoHzeHcaropa. CoeMHEHNE KOHICHCATOPOB.

11. [locTosiHHBIN AnekTpudeckuil ToK. Cuila U TNIOTHOCTh TOKA. Y CJIOBUS CYLIECTBOBAHMSI TOKA.
Ucrounnk Toka (ctpoenue cuibl, /]C UCTOUYHUKA TOKA, JJIEKTPUUECKAs CXeMa).

12. 3akon Owma g yuyactka uenu U nojgHod nenu. (Onbit). ConmpoTHUBIIEHHE NPOBOJHUKA.
CoenuHeHNne CONPOTUBIICHUH (TapayieIbHOE U OCIEI0BATEIbHOE).

13. Pabora u momHocTh TOKa. 3akoH JDxoyns-Jlenna. (DnekTpopas3orpeB OeToHa, cxema,
JIOCTOMHCTBA METO/1A).

14. MarnutHoe nose. OnbIT Opcrena. Bexkrop maruntHoM MHAyknuu B. 3akon buo-Casapa-
Jlannaca.

15. SBnenHue »nekTpoMarHUTHOM MHAYKUMHU (ombIT dapanes). 3aKOH 3JIEKTPOMArHUTHOMN
uHAykuK. (Buxpesble Toku. MHAYKIIMOHHBIN TporpeB 0€TOHAa B MOHOJIMTHBIX KOHCTPYKLUSX -
NPUMEHEHHE SBJICHUA).

16. 'apmoHnyeckoe konedaTeTbHOE ABUKEHHE, €r0 XapakTepucTUKu. CKOPOCTh, YCKOPEHHE IPU
rapMOHUYECKUX KonebaHusax. KoneGaHus NpyXMHHOro MasTHUKA (ypaBHEHHE KoJeOaHMIA,
BBIBOJI IT€pH0/1a KOJIeOaHU).

17. Bonnubl. (Knaccuduxanuss BosnH.MexaHu3m oOpa3oBaHusi ynpyroil BousiHbl). CKOpOCTh
pacrpocTpaHeHHs BOJHBI B JaHHOH cpene. (Bonuel Ha moBepxHocTH Boabl. [Ipodiema Kacrms.
beperoBbie 1 HHBIE 3aIIUTHBIE COOPYKEHHSI OT MOPCKUX BOJIH).

18. Untepdepentus creta. (Popmyna uHTEpPEpeHINH, KaK pe3yabTaT CIOXKEHHUS KOJeOaHUi
OJIHOTO HAIpaBJIECHUs, MOHOXPOMOTUYHOCTb M KOTE€PEHTHOCTb, ONTHUY. IyTh, ONTHY. PA3HOCTh
xoJ1a, ycioBus uatepd.Max u min).

19. 3akonsl reomerpuyeckoi ontuku. IIpusma. JIunsel. Popmyna nun3bl. IlocTpoeHue
n300pakeHHi B JIMH3AX.



20. TermoBoe m3nmydenune (Ero xapakTepHCTHKHU: SHEpPreTHYecKass CBETUMOCTh, CIEKTpaTbHas
IUIOTHOCTb, MOTJalareiabHas crnocoOoHocts). 3akoHbl Kupxrodpa u Credana bonbpimana.
AOCOJIIOTHO YE€pHOE TETIO.

21. ®orosnexrpuueckuii 3ddexr. Bunpr dorosddexra. (3akonsr BHemHero (oTtorddexTa,
ypaBHeHHe OiHImTElWHa gona BHemHero Qortosddekra). Buyrpenuuit ¢orospdexr B
NOJYNPOBOJHUKAX. BeHTwnpHbI  dorodddexr (comHeuHsle Oarapeu, HCIOIb30BAHHUE
BEHTHJIBHOTO (oTo3(hdekTa A OTOMICHUS TOMEIICHHH ).

22. ®ortoH. Macca, UMITyJIbC, SHEPTUs, 3apsa U cuuH (oTOHA. ENMHCTBO KOPIYCKYNAPHBIX U
BOJIHOBBIX CBOMCTB 3JIEKTPOMArHUTHOTO U3ITyYCHHUS.

23. Snepnas mopzenb crtpoeHuss aroma (OmbiThl Pesepdopra mo paccesHHIO O-4acTHIl HA
doubre). [locrynarer bopa.

24. KopnycKyisipHO-BOJHOBOW Ayaliu3M CBOMCTB wactull. I'mnore3a m ¢opmyna ae bpoitns.
OnbITHOE 000CHOBAHUE BOJIHOBBIX CBOMCTB 3JIEKTPOHOB U MPOTOHOB MOJIEKYJI.

25. Ctpoenue aTroMHOTO szpa (pa3mep, 3apsa U macca sapa.O6o3nadeHue saep). MaccoBbie u
3apsaoBble uncia. 30Tonsl. DHEprus cBA3M U AEPEKT Macchl sapa.

26. PanmnoakTUBHBIC U3JIYYCHHS U €r0 BU/bI. 3aKOH PaJMOAKTUBHOTO pacmajia.

27. Ocnouble nonoxenus MKT BemectBa. OcHoBHoe ypaBHeHne MKT wupeanbHOro rasa.
YpaBHEHHE ra30BOr0 COCTOSHUS.

28. IlepBoe Havano repmoarHaMuku. Pabora raza mo usmenenuu ero oorema. Komaud. TemnoTs.
BHyTpeHHss SHEpTHs UA€abHOTO rasa.

29. IloBepXHOCTHOE HATSHKEHUE KUAKOCTH. J[aBeHe 110 HCKPUBIEHHON TOBEPXHOCTHIO
xunkoctu (Gopmyna Jlannaca). Yuer kanwuisipHbIX sBIeHUi B crpoutenbcTse. ([lornomenue
BJIard O€TOHOM, BIMTHIBAHKE BJIark O€TOHOM, U30JISILIMOHHBIH €0 ), COPOTHBIICHHE:
HapajIeNIbHOE U MOCJIEA0BATEIbHOE COEAMHEHUS.



®DopmMa 3K3aMeHAIMOHHOTr0 OueTa (mpumep ogopmiieHus )

MUHHCTEPCTBO HAYKH U BLICIIEro oopasosBanus PO
DI'BOY BO «/larectaHCKuii TOCYIAPCTBEHHBIN TEXHUUECKUI YHUBEPCUTET

Hucrumimaa Pu3nka

Hanpasnenune moarorosku 0OakanaBpoBl9.03.04 «TexHO010TUsi MPOAYKIHMHA M _OPI.00IIL
NHTAHUS
[poduis «TEXHOIOTHS M OpraHU3AIN PECTOPAHHOTO CEPBUCA»

Kadenpa dusuku Kypce 2 Cemectp 3

®opma 00y4eHUsI-0uHas

3K3AMEHAIIMOHHBIN BAJIET Ne 1

1. [lonsTre snekrpudeckoro Toka. Cuiia TOKa, INIOTHOCTh TOKAa. OMBITHOE OTpE/eIeHNE
3JEKTPOHHOH MPOBOAMMOCTH METAIJIOB.

2.WnTepdepennus cBeta B TOHKUX IUICHKAX

3. CrnekrtpanbHble cepun atomMa Bojopona. Iloctymater bopa. Teopuss bopa s
BOJIOPOAOIOI0O0OHBIX aTOMOB

DK3aMeHAaTOoD: J.2. ApcriaHoB

VYTBepkaeH Ha 3aceganuu kadeaper Ouzuku_ (mpotokon Ne ot )

3aB. xadempoii: A, AxmenoB




