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COAEP/KAHHUE

O0J1acTh MPUMEHEHUS, TICJU | 33]1a41 (DOHJIA OLIEHOYHBIX CPEJICTB

Onucanue mokasartelieil 1 KpUTEPHEB OLCHWBAHUS KOMITETEHLUH, (OPMUPYEMBIX B IPOLIECCE
OCBOEHHUS IUCIUIIIIMHBI (MOJLYJIs)

Iepeuens KOMIETEHINIA C yKa3aHHEM 3TaroB ux (GopmupoBanus B mporecce ocBoeHuss OITOI
Otanbl POpMUPOBAHUS KOMIETEHIMN

[lokazatenn ypoBHeW c(HOPMHUPOBAHHOCTH KOMIETEHIMH Ha 3Tamax WX (OPMUPOBAHHMA,
OIMCAaHUE IIKAJ OLCHUBAHHUS

[Nokazarenu ypoBHe# chopMUPOBAHHOCTH KOMITETEHIIMH Ha JTarax ux
(hopmupoBaHus
Onucanue miKaJl OleHUBaHUS

TunoBbie KOHTPOJIbHBIC 3aJlaHUsA, HWHBIC Mareprhajbl MW METOAUYCCKUC PEKOMCHIAAINH,
HCO6XO,Z[I/IMI>IC JJIA OLICHKH C(l)OpMI/IPOBaHHOCTI/I KOMHGTeHHHfI

B mpouiecce ocBoeHust OITOIT
3amaHus ¥ BOIPOCHI JJI BXOJAHOT'O KOHTPOJIS
O1eHOYHBIE CPEACTBA U KPUTESPUH C(HOPMUPOBAHHOCTH KOMITCTSHITHI

3ajanus A1l IPOMEKYTOYHOW aTTecTaluu (3aueTa U (MJn) SK3aMeHa)



1. O0nacTh NpUMeHeHHUs!, HeJH U 32124 (DOH/IA OLICHOYHBIX CPeACTB

®onp  oneHouHbIx cpenctB (DOC) sBisieTcss HEOTHEMIJIEMOH YacThIO PabOYed MPOrpaMMBbI
JTUCIIMTUIMHBL _ U3HKa Y TIpeTHA3HAYEH /ISl KOHTPOJIS ¥ OIIEHKH 00pa30BaTEIBHBIX
JOCTI)KEHHH 00ydaromuxcst (B T.4. IO CaMOCTOSITEIbHOU padore cryaeHToB, nanee — CPC), ocBomBIIMX

MporpaMMy JaHHOM TUCUUIIINHBL.

[{enbro OHIA OIEHOYHBIX CPEACTB SIBJISICTCS YCTAHOBJICHUE COOTBETCTBUS YPOBHSI MOATOTOBKH
obyuaroruxcst TpedoBanusiM GI'OC BO no nanpasnenuto noaroroBku/crenuansHoctd 09.03.01 -
«HpopMATHKA M BLIYMCIUTEILHAT TEXHUKA)

PaGoueil  mporpamMmol  JUCLUIUIMHBI ¢usnka IIPENYCMOTPEHO
(dbopMHpOBaHUE CIETYIOIUX KOMIIETEHIIUN:

OIIK-1. CriocoGeH NpuMeHATh €CTECTBEHHOHAYYHbIE U OOIIEUHKEHEPHbIE 3HAHUS, METO/IbI
MaTEeMaTUYECKOr0 aHAIN3a U MOJEIIMPOBAHUS, TEOPETUYECKOT 0 U DKCIIEPUMEHTAIBHOI O
UCCIIEIOBAHNUS B IPO(ECCHOHATBHOM AesITeIbHOCTH.

VYK-1. CnocobeH ocymecTBIsITh OUCK, KPUTUYECKUI aHaJIu3 U CUHTE3 MHPOPMAaLUU, TPUMEHSTh
CHCTEMHBIH MTOAXO JJIs peIIeHHs! TOCTABICHHBIX 3a/1a4.

2. Onucanue noka3arejeid 1 KpUTepreB OLIEHMBAHUS KOMIleTeHI Ui, popMupyeMBbIX B
npouecce 0CBOEHUS JUCHUMILUIUHBI (MO1YJI)

Onucanue TOKazaTeled M KPUTEPUEB OICHUBAHUS KOMIIETCHIIUH, (QOpMUPYEMBIX B
MpoIecce OCBOSHUS JUCIUIUTMHBI (MOIYJS), U UCIOJIb3yEeMbIE€ OLICHOYHBIC CPEICTBA MPUBEICHBI B
Tabnme 1.

o Tecm Ona npogedenus 3avema / Ooughghepenyuposannozo 3auema (3auema ¢ OYeHKOU) /
IK3AMEHA

e 3adanus / eonpocwvl 0111 npogedenus 3avema / ouggepenyuposanHozo 3auema (3auema c
OYeHKoll) / IK3ameHa



Tabimua 1

Kon n HanmeHoBaune HanMmenoBanne
KOI[ U HAMMCHOBAHUEC
o HHIOUKATOpa JOCTUKCHUA KOHTPOJIHMPYEM
hopmupyemon N Kpurepuu onieHnBaHus
hopMupyemoit BIX Pa3JIeyoB U
KOMIICTCHIINU
KOMIICTCHIIN TEM
OIIK-1. Crmocoben OIIK-1.1. 3HaeT OCHOBBI Pasnen 6-15.
TIPUMEHSTh MaTeMaTUKH, PU3NKH,
eCTECTBEHHOHAYHBIe 1 | BPIUUCIUTEILHOM TEXHUKH 1
N p— MIPOTPaMMH POBAHUS.
OIlIK-1.2. Ymeem pematb
3HAHMS, METOJIBI
CTaHJapTHBIC PO eccH OHATLHBIC
— MaTeMaTuteckoro 3a7a4M C IPUMEHEHHEM
- aHali3a u €CTECTBEHHOHAYYHBIX U
(PyHnaMeHTabHAS MO POBAHUS, OOIIENHX EHEPHBIX 3HAHUH,
METOJ0B MaTEMaTUUYECKOI'0
MOATOTOBKA) TEOPETUYECKOI0 U 2
KCTIEPHMEHTATBHOrO aHaJM3a U MOJICIIMPOBAHUSI.
OIIK-1.3. MeeT HaBBIKH
HCCIIECIOBAaHUS B
. TEOPETUYECKOTO U
npogeccHonabH oM AKCITEPUMEHTaJIbHOT O
ACATEIILHOCTH HCCIIENOBaHNUS 00HEKTOB
npodeccruoHabH oM
JEATEIILHOCTH.
VK-1 VK-1. Cnocoben Paznensl
OCYILIECTBJISATh MOUCK, VK-1.1. 3naer ITPUHITHIIBL c60pa, 6-25

KPUTHYECKUW aHAIN3 U
CUHTE3 UH(opMaluu,
IPUMEHSATH CUCTEMHbII
HNOJXOA JJIsl pEIIeHUs
MIOCTaBJICHHBIX 3a/1a4

orbopa u 00001IeHUS
uHbOpMaITUU

VK-1.2. YMeeT COOTHOCUTh
Pa3sHOPOJHBIE SBIEHUS U
CUCTCMATHU3UPOBATH UX B paMKax
U30paHHBIX BUI0B
po¢eCCHOHATbHOU
HCATCIIBHOCTH.

VK-1.3. ImeeT npakTuueckuit
OTIBIT pa0OTHI C
HH(}OPMaLMOHHBIMU
HMCTOYHUKAMHU, OIBIT HAyYHOT O
MIOWCKa, CO3/IaHUs HAyYHBIX
TEKCTOB




2.1.2. Jransl popMUPOBAHNS KOMIIETECHIUH

C(l)OpMI/IpOBaHHOCTI) KOMHeTeHHI/Iﬁ 10 JUCHUITIINHE «Dusznkar» OMpeACIIACTCA Ha CICAYIONUX TPEX STallax:

1. Oran Tekymux arrecramuii (texymue arrecrauuu 1-3; CPC)
2. JTan NpoMe:KYTOUHBIX aTTecTaluii (3a4eT, PK3aMeH)

Taoamma 2

Jransl pOpMUPOBAHNUS KOMIIETEH U

JTan TeKyIHX aTTecTanuii

JTan npoMe:x.

Kox aTrTecr.
KoMIeT - 6-10 Hen. 11-15 uen. 1-17 nen. 18-20 uen.
eHuuii 1-5 uen. -
o Tekymas Texymas Texymas CPC KII [Ipomex. aTTecT.
oroc arrect. 1 arTect.2 arrect.3 (oTuer) Ox3ameH-1c.
(xouTp.pab. 1) | (koHTp.pab.2) | (KoHTp.pad.3) (mosicu.3am. 3auer -2c.
,I'M) Dk3aMeH-3c.
1 5 7 8
YK-1. - -
OIIK-1 + + + + - -

CPC - camocrosTenbHas paboTa CTYIeHTOB;

KP — xypcoBas pabora;

KII — xypcoBoii mpoexT.

3HaK «+» COOTBETCTBYET (POPMHUPOBAHNIO KOMITETCHIINH.




2.2. Tlloxa3are/iu ypoBHeii cOpMHUPOBAHHOCTH KOMIIETEHIMI HA Tanax ux opmMupoBanmsi,
ONHCaHNe KA OLeHUBAHUSA

2.2.1. Iloka3areiu ypoBHeil C()OPMHUPOBAHHOCTH KOMIIETEHIIMI HA 3TANax UX
¢popmupoBanus

PeSyJ'ILTaTOM OCBOCHHUS OUCIHMIIIIMHBI _(bI/I3I/IKa SABJICTCA YCTAHOBJICHUC

OJTHOTO M3 YPOBHEN CPOPMUPOBAHHOCTH KOMIICTEHIINN: BBICOKHH, TOBBIIICHHBIH, 0a30BbIN, HU3KUI.

Taoauna 3

Oo6menpogeccuonanbHble/

YHuBepcajibHbIe
Yposennb npogeccuoHaIbHbIE
KOMIIETeHIIN U
KOMIIeTeHIINH
Boicokuii CchopmupoBansl yerkue | OOydaromumes yCcBOeHa B3aUMOCBS3b
CHUCTEMHBIE 3HaHUA U | OCHOBHBIX MOHATHI IHCLUIUIMHEL, B
(OLEHKA «OTTHITHOY, MIpEACTaBIICHUS 0 | TOM qHcIie JUIS peleHus
«3a4TCHO») JUCLUILIHE. npo(hecCHOHANBHBIX 3a/1a4.
OtBetsl Ha Bonpockl | OTBETBl Ha BONPOCHI  OLIEHOYHBIX
OLICHOYHBIX CPEACTB IOJHBIE U | CPEACTB CaMOCTOSITEIIbHBI,
BEPHBIE. WCYEPIBIBAOIINE, cozep:KaHue
BOIMpOCa/3aaanus OLIEHOYHOT0
JlaHbl pa3BepHYTHIE OTBETHI Ha cpercTBa PACKPHITO TOITHO,
AOHOMHATCILHBIC BOLPOCE!. npodeccroHanIbHO, IpaMOTHO. [laHbl
OGyuasomMes OTBETHI Ha JIOTIOJTHUTENBHBIE
MPOJIEMOHCTPUPOBAH BBICOKHI1 BOTPOCHL.
YPOBCHP OCBOCHIA | ()GyuaromumMes poOIEMOHCTPHPOBAH
KOMICTCHIMH BBICOKUI YPOBEHb OCBOECHUS
KOMIIETCHIIU
IloBBIICHHBII 3uanusg u mnpencrasieHuss 1o | ChHopMHUPOBaHBI B 1IEJIOM CHCTEMHBIE

(oIIeHKA «XOPOIIIOY,
«3aUTEHO»)

IUCIMITIMHE  c(hopMUPOBAHBI
Ha MOBBIIIIEHHOM YPOBHE.

B otBerax Ha Bompockl/3aganus
OLIEHOYHBIX CPEACTB H3JIOKEHO
MOHMMAaHWE  BOIpOCA, JaHO
JIOCTATOIHO noapobHoe
OIlMCaHWEe OTBETa, MPHUBECHBI
U PacKpBITHI B TE3UCHOH dopme
OCHOBHBIE TIOHSTHSL.

OTBer  OTpakaeT  IOJHOE
3HaHUWE MaTepuana, a TaKxKe
HajJu4ue, ¢ HE3HAYUTEIbHBIMU
npooOesiaMK, YMEHHI U HaBBIKOB
[0 M3y4acMOW JUCLUIUIMHE.

I[OHYCTPIMLI CAMHUYHBIC

3HaHUA u IMPEaACTaBJICHUSA 10

JTUCIUTIINHE.

OtBeThl Ha BOIPOCBI  OLCHOYHBIX
CpCACTB MOJIHBIC, TPAMOTHBIC.

IIpoteMOHCTPUPOBAH  IOBBIILIEHHBIN
YPOBEHb BIIAACHUS MPAKTUYECKUMHU
YMEHUSMH U HaBbIKAMHU.

I[OHYCTHMLI CAVMHUYHBIC HCpr6I>I€
OIITHOKHU 1o xony OTBCTA, B
IMPUMCHCHU U YMCHI/Iﬁ 1 HAaBBIKOB




OomenpogdeccuonanbHbIE/

YHuBepcajibHbIe
YpoBenn npogeccuoHaJbLHbIE
KOMIIETeHIIN U
KOMIIETeHIIN T
HEerpyOble OIMOKH.
OO0yyarommMmcs
MPOIEMOHCTPUPOBaH
MOBBIIICHHBII YPOBEHb
OCBOEHHUS KOMIIETEHITNN
Bba3zoBb1it Ortser orpaxaeT | OO0yJaroUuiics BlafeeT 3HAHUSAMHU
TEOpEeTUYECKUe 3HAHMS | OCHOBHOTO Marepuan Ha 0a30BOM
(ouerixa OCHOBHOTO Marepuaia | ypoBHE.
«YZOBJICTBOPUTEILHON, e B 06BeMe,
«3a4TEHO) HEOGXOMIMOM I OTBeTbl Ha BOIPOCHl OLIEHOUYHBIX
NaNBHEHIEro ocBOeHus | CPSACTB  HEIIONHBIC,  JIOMYIICHEI
OIMOII. CYIIIECTBEHHBIC OIIMOKH.
IIponemoHcTprpoOBaH 0a30BbIi
Oo6yuatommiics JIONYCKaeT | ypOBEHb BIACHHUS MPAKTUYECKUMHU
HETOYHOCTH B OTBETE, HO | YMEHMSIMU u HaBBbIKaMH,
obnmayaer HEOOXOIUMBIMH | COOTBETCTBYIOLIUI MHUHHUMAaJIbHO
3HAaHUSAMU IS UX YCTPAHEHUS. | HEOOXOIUMOMY YPOBHIO IUIsL
peteHus mpodecCHOHANBHBIX 33134
OO0yyarommmMcst
MPOIEMOHCTPUPOBaH  0a30BBIN
YpPOBEHb OCBOCHUS
KOMIETEHIUN
Huzkuit JleMOoHCTpUpYyET MOJTHOE OTCYTCTBHE TEOPETUUECKUX 3HAHU MaTeprana
( JUCLUUIUIMHBI, OTCYTCTBHE MPAKTUUECKUX YMEHHUH U HAaBBIKOB
OLICHKa

«HEYAOBJIECTBOPUTEIILHO»,

«HEC 3aI-IT6HO>>)




2.2.2. Onucanye mMKAaJ OleHUBAHUSA

B ®I'bOY BO «JII'TY» BHeapeHa MOIyIsHO-PEHTUHIOBAS CICTEMa OIEHKH y4eOHOH AesSTeNTbHOCTH

CTYJICHTOB. B COOTBETCTBUHM C 3TOI CHCTEMON MPUMEHSIOTCS MATHOANbHAS, BAIATHOATBHAS U CTOOATBHAS
LIKAJIbI 3HAHUM, YMEHUI, HABBIKOB.

Il kajbl OLEHUBAHUS
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" o [loka3biBaeT BHICOKHI YpOBEHb CPOPMUPOBAHHOCTH KOMIIETEHIIUH, T.€.:
= S
8 g Lr|) — TNPOJAEMOHCTPUPYET IITyOOKOE U MPOYHOE YCBOCHUE MATEPHANIa;
v — © — HCYEPIBIBAIOIIE, YETKO, IOCIEAOBATEIBHO, I'PAMOTHO U JIOTMYECKU
A ~ ~ CTPOMHO H3JIaracT TEOPETUUECKUI MaTepual,
Qe Qe Qo
= = = —  TpaBWIBHO (HOPMHUPYET OMpeAeIeHus;
= = é = é — JIMOHCTPUPYET yMEHHS CaMOCTOSTENhbHON paboThl ¢ HOPMATHBHO-
S S 5 S 5 NPaBOBOM JINTEPATYPOH;
¥ v \© v \© —  yMeeT JeJIaTh BBIBOJIBI I10 W3JIaraéMOMY MaTepHay.
° IToka3bIBaeT JOCTaTOYHBINH YPOBEHBb CHOPMUPOBAHHOCTH KOMIIETEHIIUMH, T.€.:
=y 3
S ' o — JIEMOHCTPHUPYET JOCTaTOYHO IOJHOE 3HAHHWE MaTepHhaya, OCHOBHBIX
< =t ~ TEOPETUYECKUX MOJIOXKEHU;
N R R — JIOCTAaTOYHO IIOCJIENOBATENIbHO, TI'PaMOTHO JIOTUYECKU CTPOMHO
g % g W3Jaraetr Marepua;
g, g, é g, é — JIEMOHCTPHPYET YMEHUS OPUEHTUPOBATECSA B HOPMAJIBHOM JINTEPATYPE;
Q Q 5 Q 5 — yMeeT JAeJaTh JOCTaTOYHO OOOCHOBAHHBIE BBIBOJIBI MO H3JIaracMOMY
M v © v © Marepuay.
A N A [Toka3bIBaeT MOPOTOBBIN YPOBEHD CHOPMUPOBAHHOCTH KOMIIETEHIIHH, T.€.:
Qe =} Qo
|z :
5 5 5 a — JEeMOHCTpUpYyeT olliee 3HaHNE N3y4aeMOro MaTepHraa;
£ £ S £ 2 — WCIOBITHIBACT  CEpbEe3HbIC  3aTPyJHCHMS  HpU  OTBETaX  Ha
§* §‘ =) §‘ é JIOTIOTHUTENBHBIE BOITPOCHI;

O
E 8 E < 5 2 — 3HAeT OCHOBHYIO pEKOMEHAYEMYIO JIUTEPATYPY;
— = “

o g g . g — yMeeT CTPOUTh OTBET B COOTBETCTBUH CO CTPYKTYPOH H3J1aracMoro
S ° S N 38 Marepuaa.
I I I
N A A CraBurcs B cirydae:
o o o
|3 :
5 5 5 — HE3HAHHWS 3HAYUTEIBHOM YacTH MPOTrpaMMHOT0 MaTepHana;
= = = o
= = = —  HE BII3JICHUS NOHATUWHBIM allllapaToM IUCLIUILINHEI;
2 8 m 8 m — JIONYIICHUS CYIIECTBEHHBIX OMIMOOK TPU HW3JIOKEHUH YUeOHOTro
= = O = O
O m| 2 B o 5 MaTepHaa;
g S| 4 é g é — HEYMEHHE CTPOUTh OTBET B COOTBETCTBHUU CO CTPYKTYPOH M3JIaraeMoro
X5 X4 SO .
>8| &~ > 0 BOIIPOCA;
T oo T = — HEYMEHHE J€eJIaTh BEIBOABI I10 U3JIaracMOMY MaTepHay.
~ 1 ~ 1 ~ 1




3. TunoBble KOHTPOJIbHbIE 32/1aHUSI, HHbI€ MATEPHAJIbI M METOINYECKHE PEKOMEH/1alliu,
HEeOOX0UMbIe JIJISI OIleHKHU C(poPpMHPOBAHHOCTH KOMIIETEeHIHA
B npouecce ocsoenusi OIOII

3AJAHMS JJ1s1 BXOAHOT'O KOHTPOJISL
Nel

1. K Opycky, nexaimiemy Ha CToje, IpuBsi3aHa HepacTshKUMasi HUTh, TEpeKUHyTas uyepes
HenoABMXKHBINA O10Kk. K cBOOOIHOMY KOHIy HUTH TOJABEIIEH I'py3 B 2 pa3a MEHBUIMH Macchl
Opycka. OnpenenuTs YCKOPEHHE TBIKEHUS Opycka, eciu KOd(PQPHUIIMEHT TPEHUS CKOJBKEHUS
MeX]ly OpyCKOM M MOBEPXHOCTHIO cToja 0,2.

2. CKoJIbKO BPEMEHH HYKHO HarpeBaTh Ha 3ieKTponauTke MomHocTbio 600 Bt npu KIIZL 80%
1 Kr ;mBJa, B3ATOrO IpH HauampHOI Temmeparype -20 °C, 4ToGbI MOMYyYHTh BOLY, HATPETYIO 10
50 °C. VYaenbHas TerioeMkocTh sbna 2,1 kJbx/(kr. K), yn. tennora nnasinenus 0,33 MJDx/kr u
yaAeIlbHas TeT10eMKOoCTh Bofbl 4,2 kJ[x/(kr.K).

3. B konType MHAYKTUBHOCTHIO 2 MI'H U eMmkocTbio 0,05 MK®D mpoucxomsiT SIEKTPUUYECKUE
KonebaHusl, IpYU YeM MaKCHMallbHasi cujla Toka paBHa 5 MA. HaiiTm mMakcumanbHOe 3HaueHUE
HaIpsHKEHHUS Ha KOHIEHCaTOope.

4.®doTornekTprueckuit 3hdekT.
Ne2

1.Teno maccoii 2T MOAHATO HA BBICOTY 8 M M €ro CKOpocTh yBenmuymiack oT 0 g0 2 m/c.
OmnpenenuTs NOMHYIO paboTy, 3aTpaueHHYIO Ha MMOIbEM Tela.

2. I'a3 HarpeBaetcst uzoxopuuecku ot 17 go 27 oC. Onpeneautb OTHOCUTEIBHOE YBEJINYEHHE
JaBJICHHUS.

3.Tpu npoBoaHuKa ¢ conpotuiienreM B 2 Om, 4 Om, 5 OM coenuHeHbI mapauienbHo. B nepsom
npoBoaHUKE UAET TOK B 20 A. OmpenenuTb TOKU B KaXKJI0M U3 OCTaJbHBIX POBOJHUKOB.

4, HonepeqHHe " MMPOAOJIbHBIC BOJIHEI. CKOpOCTB BOJIHBI. I[JII/IHa BOJIHBI. 3aBHCHUMOCTh MCXKAY
,Z[JII/IHOI>'I BOJIHbI, €€ CKOPOCTBIO PACIIPOCTPAHCHUSA H YaCTOTOH.

Ne3
1. Msia maccoit 0,4 xr, OpOIICHHBIA BEPTUKAIBLHO BBEPX CO CKOpocThio 20 M/c, yman B TykKe

TOYKY CO CKOpOCThIO 15 m/c. HaiiTi paGoTy CHIIbI COPOTUBIICHUS BO3IyXa

. 2
2. ByTbinka, 3an0IHEHHAs Ta30M, IIOTHO 3aKPhITa MPOOKOH MIOIMAab0 ceuyeHus 2,5 cM”.

Jlo kakoil TeMmepaTypbl Haao HarpeTh ras, yToObl MpPoOKa BhUIETENA U3 OYTBHUIKH, €CIM CHIIa
TpeHusl , yaepxkuparomias npooky 12 H? [lepBonauanpHOe naBieHHEe B OYTHUIKE M HAPYKHOE
nasienue oguHakoBel ¥ paBHbI 100 klla, HauanpHas Temmneparypa -3 ocC.

3. DAEKTPOH IBUXKETCS B BaKyyMe€ B OJHOPOJHOM MAarHUTHOM moJje ¢ uHaykuued 5 mTi, co
ckopoctpio 10 Mwm/c TEpHEeHIUKYIAPHO K JMHUSAM HMHAYKOUH. OnpenenuTs CHily,



JCHCTBYIOIIYIO Ha 3JICKTPOH U PaJNyC OKPYKHOCTH, 110 KOTOPOM OH JIBHIKETCS, Macca JJIEKTPOHA
.1 (-31 1n-19
9,110 kr, 3apsig ero 1,610 Kn

4. Iudpakuus cera. J{udpakunonHas penierka.
Neq

1. [Toe3n, aBurasick mox ykJjoH, npoiien 3a 20 ¢ myts 340 M u pa3Bui ckopocth 19 m/c. C kakum
YCKOpEHHEM JIBUTAJICS MOE3/1 M KaKoH Obljia ero CKOPOCTh B Havaje yKjioHa?

2. I'a3 HaxoauTCA MOA MOpUIHEM IIpu Temuepatype 0 °C u maBnennu 0,2 MIla. Kakyto pabory

coBepiIUT 1 Jrasza npu n300apuuecKoM pacIiIMpeHHH, eCIM TeEMIIEpaTypa ra3a noBbicurcs Ha 20
0
c?

3. Ilox nelcTBUEM 2IEKTPOHOB ¢ KMHETHYECKOM sHepruen 1,892 »B Bomopon ceerurcs. Kakoro

1BeTa JUHUA nonyduTes B cnekrpe? IloctosiHHas [lianka 6,6310°* Jixc, macca JJIEKTPOHA
9,110* kr.

4. DeKTpUYeCKHUI TOK B paCTBOpax M paciljiaBax 3JICKTPOJIUTOB.
Nes5

1. MoTtopHas oaKa UIeT 1Mo TEUSHHIO CO CKOpOCcThio 10 M/C, MPOTUB T€YEHUSI CO CKOPOCTHIO 8
M/c. OnpeneNuTh CKOPOCTh TEUCHUS U CKOPOCTD JIOJKHU B CTOSTYCH BOJIC.

2, Ilepen ctaptrom 0o0beM raza B a’pocTaTe MPU HOPMAJbHBIX yCIOBUAX cocTaBisit 4000 M.
Ompenenure 00beM a’pocTaTa Ha BbICOTE, rae atMocdepHoe nasienue 400 MM pT.cT., a
temnepatypa -17 °C.

3. Mexny 3apsgamu  +q u +9q paccrosaue paBHo 16 cm.Ha kakoM paccTossHUM OT TEpPBOIO
3apsia HaXOJUTCS TOYKa, B KOTOPOM HANPSKEHHOCTh MOJI paBHA HYIIO?

4. 3BykoBble BoJHBL. CKOpoCTh 3ByKa. ' poMkocTs. BeicoTa TOHA.
Ne6

1. CranbHolM mapuk Maccoi 10 r ynan ¢ BbICOTBI 1 M Ha CTaJdbHYIO IJIMTY M OTCKOYMJI I1OCTIE
yaapa Ha BbicoTy 0,8 M. OnpeenuTs H3MEHEHNE UMITYJIbCA IIapuKa.

2. B 50 1 Boms! mpu temmeparype 90 °C Bmum 30 1 Boxsl mpu Temmepatype 20 OC. Kaxosa
Oyner TemnepaTypa cMmecu?

3. Ha KoHI1aXx NIpOBOJHUKA JUIMHOW 6 M moAJiepKUBaeTcs pa3HoCcTh noTeHuuanos 120 B. Kakoso
yZI€JIbHOE COMPOTUBJICHUE MPOBOAHKKA, €CJIH IJIOTHOCTh TOKA B HEM 50 HA/M? ?

4. 3akoHbI mpenomiieHus cBeta. [Toka3zarens npenomieHus. [loHOe BHyTpeHHEE OTpaKCHHUE.
Ne7

1. Hang cepenuHoi ynuia BUCHUT CUTHAJIBHBIA (oHapb. OmnpeaenuTsh CHIIy HaTsSDKEHUS Tpoca,
eciu mMacca (onaps 10 kr, ymHa Tpoca 15 M, a TOuka MoJBeca OTCTOMT OT I'OPU3OHTAJIBLHOU
MPSIMOM, COEIMHAIOIIENH TOUKHU 3aKperieHus Tpoca Ha 0,1 M.



2.

Paccrosinue mexay ToueunbiMu 3apsgamu 22,5 HKn u -44 uKn paBro 5 cm. Haiitu

HAnpsHOKCHHOCTD  JJICKTPUUYCCKOro IIOJIsI B TOYKCE, H&XOI[ﬂHICﬁCSI Ha paCCTOSAHUU 3 cMm ot

MOJIOKUTENIBHOTO 3apsiia U 4CM OT OTPULIATEJILHOTO 3apsia.

3.

3.

Ckonbko ¢potoHoB conepkut 10 Mx/k u3imydeHus ¢ JIUHON BOJHBI | MKM?

BAPUAHTbBI KOHTPOJIBHBIX PABOT 11O ®U3UKE (1 CEMECTP)

ATTECTAIIMOHHASA KOHTPOJIbBHASA PABOTA Ne 1

1-1

. MaTepuanibHas TOUKa IBUXKETCA MPAMOIMHENHHO. YTIpaBlieHUEe ABWKEHU uMeeT Bua X = At +

Btrae, A =3 m/c, B = 0,06 M/c. HaiiTu ckopocTh U yCKOpEHHE TOUYKH B MOMEHT BpeMeHH {1 =
0 ut; =3 c. KakoBbI cpenHMe 3HaYEHUSI CKOPOCTH U YCKOpEHUsI 3a nepBhie 3 cek. JBukeHus?

. Cuapsig maccoit 10 kr obmagan ckopocteio 300 M/c B BepxHel TOuke TpaekTopuu. B 3Toi

TOYKE OH pa30opBajics Ha JBE yacTH. MeHblas Macca 2 Kr nostyyuiia ckopocth 500 m/c. C
KaKOH CKOPOCTBIO M B KAKOM HAlpaBJICHHUM MTOJIETUT OOJIbIIAs YacTh, €CJIM MEHbILAs MoJIeTeNa
BIIEpEI T1OJ] YTJIOM 60° x rIockocTH ropu3oHTa’?

[TnaTdopma B BuaE CIiomHOro aucka paaumycom R = 1,5 m u maccoit 200 kr Bpamaercs mo

VHEPIHH OKOJIO BEPTHKANBHOM ock ¢ gacTotoit \ = 10 06/MuH. B mentpe mmathopMbl CTOUT

gyenmoBek Maccoi 70 kr. Kakyro nuHEHYI0O CKOPOCTh OTHOCHUTENIBHO TOJIa MOMEIIeHUsT Oyaer
UMETh YeNIOBEeK, €CIM OH IMepeiner Ha Kpail mimatdopmbr? UYenmoBeka paccMaTpuBaTh Kak
MaTepUaJIbHYIO TOUKY.

4. Iunamuka aprkeHus. 3akonsl Heiorona. Ummynbe Tena (KOIMuecTBO JBHKEHUS).

1-2

. Uepe3 010K, BBINOJIHEHHBIN B BUJAE AHUCKAa U uUMeromuid maccy 80 Kr, epeKHHyTa TOHKas,

rudkasi HUTh, K KOHIIaM KOTOpoil moasemmensl rpy3sl ¢ Maccamu 100 kr u 200 kr. C kakum
yCKOpeHHeM OyIyT JABUraTbCsi TIpy3bl, €CIM HX IpenocTaBuTh camuM cede? Tpenuem
npeHeOpeysb.

. CIJIONHON IUIMHAP CKaThIBAETCS ¢ HAKJIOHHOW IJIOCKOCTH, COCTABISIOIIEH ¢ FOPHU3OHTOM

yroJ 30°. Kaxoit NyTh NPOWJET UWJIMHAP MO TOPU3OHTAJH, €CIIM €ro CKOPOCTh B KOHIIE
HAKJIOHHOM IJIOCKOCTH paBHa 7 M/c, a koadduuueHT TpeHus paseH 0,2.

. MarepuanbHas TOUKa ABUKETCS IO OKPYKHOCTH, AMaMETp KOTOpor paBeH 40M. 3aBUCUMOCTh

MyTH OT BpPeMEHH ef ABWKEHWs ompenenmsercst ypasmennmem X= Ct%, rme C = 0,1 cm/c®,
OnpenenuTs MNPOWIEHHBIM MyTh, CKOPOCTb, HOPMaJbHOE, TAHMCHUHAIBHOE M IOJHOE
yckopeHus yepe3 3 cek. Ot Havana aBukeHus. KakoBa BelMYMHA CpeJHEN CKOPOCTH U
CPEIHEr0 YCKOPEHUs 3a 3TO Bpemsi?

. BpamarensHoe ABUKEHUE. YTIIOBask CKOPOCTb U YIJI0BOE YCKOpeHHUE. JIMHElHas CKOPOCTb.



1-3

. Ha ropu3oHTalbHYI0O OCh Haca)K€Hbl MaXOBHMK M JIETKMW IIKUB paauycoM S5 cM. Ha mikuB
HaMOTaH IIHYp, K KOTOpOMY IpuBs3aH Irpy3 maccoi 0,4 xr. Omyckasicb paBHOYCKOPEHHO,
rpy3 npouten myte 1,8 M 3a 3 c¢. Onpenenuts MOMEHT MHEPLUU MaxoBuka. Maccy cuurtaTth
peHed PeKIUMO MaJIoH.

Teno, ycTaHOBJIEHHOE Ha BOTHYTOM C(epUYecKOl TMOBEPXHOCTH TaK, 4YTOOBI paaHyC,
POBEICHHBI B €ro MEHTP THKECTH, COCTABISI C BEpPTHKAIBIO yroi 75°, mox aeiicTBreM
COOCTBEHHOI0 Beca HA4YMHAET CKOJb3UTh. llpoiins mojokeHue paBHOBECHS, TeJO
noxanmaercst Ha yrox 30°. Onpenemnts K09 GHIEEHT TPEHHS.

. HopmanbsHO€e yckopeHue TOUKH, IBHKYLIEHCS 110 OKPY>KHOCTH PauycoM 9 M, U3MEHSETCS 1O
3akoHy a, = A + Bt + Ct’. Haiitu: 1. TaHreHnmaibHOe yckopeHue Touku. 2. IlyTs,
NPOMJEHHBIM TOYKOW 3a 6¢ mocie Havana JABWKeHudA. 3. IlonHoe yckopeHMe B MOMEHT
Bpemenn t=2/3 ¢, ec A= 1 m/c%, B =3 m/c?, C =225 m/c*.

. MaxoBHK BpAIaeTcs [0 3aKOHY, BEIPaKEHHOMY ypaBHeHHeM ¢ = A + Bt +Ct?, roe A= 2 pax.,
B = 32 pan/c, C = - 4 pan/c’. UeMy paBHO MrHOBEHHOE 3HaueHme MormHoctu? Haifiti
CPEIHIOI0 MOIIHOCTh, PAa3BHBAEMYIO CHJIAMH, [IEHCTBYIOIIMMHA HAa MAaxXOBUK TIPH €ro
BpAIIEHNUH, 10 OCTAHOBKH, €CIIA €r0 MOMEHT UHEPLUU | =100 xrm Uepe3 CKOJIBKO
BPEMEHU MaXOBHK OCTAHOBUTCS?

ATTECTAIIMOHHASI KOHTPOJILHASI PABOTA Ne 2
1-4

. Kakue cumsr HaJg0 MNPUIOXHUTHL K KOHIAM CTAaJIbHOI'O CTCpPKHA C INIOIIAAbIO ITOIIEPECYHOI'O

cedennst S = 10 cm?, 9TOGHI HE 1aTh €My PacCIIMPUTHCS NPU HArpEBaHUU OT t1 = 0°C o tp =
30°C.

. Haiiti xospdunment quddysun remust mpu temmeparype t = 17°C u maBnenwu P = 1,5 x 10°

2 o
H/M®, a(b(i)eKTI/IBHI)II/I AUaMCETP aToMa I'ejivs BbIYUCINTb, CHUTAA U3BCCTHBIMU JIJIA I'CIIUA Tk u
Pk.

. Bo3ayx B mwmHapax ABuratens BHYTPEHHErO CrOpaHUsl CKUMAETCs aJnabaTHUUeCKd U €ro
JlaBJIeHUE NpU 3TOM u3MeHsAercs oT P1 = 1 at no P,=35ar. Havanpnas TemnepaTypa Bo3ayxa
40°C. Haiitn TEMIIEpaTypy BO3AyXa B KOHIE CIKATHSL.

1-5

. TIpu marpeBanuu HexoToporo meramma ot 0 1o 500°C ero mrotHOCTs yMenbmaercs B 1,027
pasza. Haiitu msis sToro merauia Kod((GUIUEHT JUHEHHOr0 TEIIOBOTO PACIIUPEHUs, CUUTas
€ro NOCTOAHHBIM B TAHHOM UHTCPBAJIC TCMIICPATYD.

. 0,5 KMot HEKOTOPOTo Ta3a 3aHUMaeT o0vbeM Vi = 1 M NP pacHIMPEHUH Ta3a 10 oobema Vi
= 1,2 M® GbITa coBepiueHa PaboTa MPOTHB CHJI B3aMMOJICHCTBHS MOJEKyJ, paBHas A = 580
kI M. HaiiTi 17151 5TOT0 Ta3a NOCTOSIHHYIO 4, BXOJAIIYIO B ypaBHeHUE BaH-nep-Baanbca.



3. UneanbHas TeruoBas MammHa padoraeT nmo uukiy Kapno. OmpenenuTs K.I.J. IUKIA, €CIU
M3BECTHO, YTO 3a OJIMH LUKJ ObUIa mpousBeneHa padota, paBHas 300 kI'M u XonoauabHUKY
obU10 TIepenano 3,2 kKai.

1-6

1. B mupokoit 4acTé TOpU30HTAIBHO PACIOIOKEHHONW TPYOBI He(PTh TEUET CO CKOPOCThIO V1 = 2
M/c. OmpenenuTh CKOPOCTh Vi TedeHHss HeDTH B Y3KOW YacTh TPyOBI, e€clM pa3HOCTb

JaBJICHUHN B IMPOKOH U y3KOH yacTsax TpyOsl Ap =50MM pT. CT.

2. B mwmanp amwHou 1 = 1,6 M, 3alMoJHEHHBIH BO3AyXOM IMPH HOPMAJIBLHOM aTMOC(HEpPHOM
JIaBJICHUM P, HaYaJId MEMJICHHO BJBHMIaTh MOpIUIEHb miom@anasio S = 200 cM?. OnpenenuThb
cuny F, koTopas Oyzmer qeiicTBOBaTh Ha MOPIIEHB, €CITH €r0 OCTAHOBUTH Ha paccToSHUU | =
10 cM oT AHA HUIIMHJpA.

3. Bomopon 3anmmaer oobem Vi = 10 M npu nasieHuun p; = 100 klla. I'a3 Harpenu npu
MOCTOSTHHOM oObeMe 110 maBieHus p2 = 300 klla. Onpenenuts nu3mMeHnenne A V BHyTpeHHEH
SHEPruu rasa, paboTy A, COBEpIIAEMYIO ra3oM, U TermioTy Q, cooOIeHHY 0 rasy.

ATTECTAIIMOHHAS KOHTPOJIbHASI PABOTA Ne 3
1-7

1. Toueunsrii 3apsn 25 1K HaXOaUTCS B OJIE, CO3JAHHOM MPSIMBIM 0€CKOHEUHBIM LIIJIUHIPOM
paguyca 1 cMm, paBHOMEpPHO 3apsKEHHBIM C MOBEPXHOCTHOW IIOTHOCThIO 0,2 uKi/em?.
OrnpenenuTs CUITy, AEHCTBYIOLIYIO Ha 3apsil, €CJIM €ro pacCcTOsIHUE OT ocH HuiauHapa 10 cm.

2. BHyTpeHHee conpoTuBiieHue raabBaHomerpa 720 Ow, mkana ero paccuntaHa Ha 300 MKA.
Kak u kakoe q00aBOYHOE CONPOTHBJICHHE HYXHO IMOJKIIOYUTb, YTOOBI MOXXHO OBLIO
M3MEpUTh UM HanpsbkeHue pasHoe 300 B?

3. Dnextpuueckoe noie. HanpsokeHHOCTh 2JEKTpUYecKoro nosst. HanpsbkeHHOCTh
JIEKTPUUECKOT 0 MOJII TOUYEUHOI'0 3apsijia U JJisl 3apsHKEHHOI0 00bEMHOIO TeJa.

1-8

1. ToHkui IUIMHHBIA CTEpP)KEHb PABHOMEPHO 3apsHKEH C JMHEWHOW MUIOTHOCThIO 3apsiga 10
MKi/m. KakoBa cwia, neiictByromas Ha ToudeuHwld 3apsa 10 HKn Haxomsmiedcs Ha
pacctostare 20 CM OT CTepiKHsI, BOJIM3H €r0 CEPEeIUHbBI?

2. 9. 1.C. 6arapeu 20 B. ConporuBienue BHemHen 1enu 2 Om, cuia Toka 4 A. C KaKuM K.II1JI.
paboTtaer G6arapes?

3. IIpOBOJHUKH B 3JIEKTPOCTATUYECKOM I10JIE. DIEKTPOEMKOCTh ITIPOBOJHUKOB.

Konpaencaropsl.

1-9



1. JIBe OeckoHeuHble MapajulelbHbIE IJIACTUHBI PABHOMEPHO 3apsKEHbl C ITOBEPXHOCTHOU
2 .
wioTHocThIO 3apsina 10 u - 30 HKJI/m®. KakoBa cuia B3auMoaeicTBUs Ha €MHUILY IJIOLaAN
MJIACTUHBI?

2. Ilpu cune Toka 3 A Bo BHeIIHeH 1enu O0atapeu BbieseTcs MOIHOCTE 18 BT, npu cuie Toka
1 A coorBerctBeHHO 10 BT. Onpenenuts 2./[.C. 1 BHyTpeHHee cOonpoTUBIIEHUE OaTapeH.

3. 3akon Oma. ConpoTUBIEHHE TPOBOJIHUKOB. Y IEIbHOE COMPOTUBJICHUE.

BAPUAHTbBI KOHTPOJIBHBIX PABOT 110 ®U3UKE (2 CEMECTP)
ATTECTAIIMOHHASA KOHTPOJIBHAS PABOTA Ne 1

2-1
1. PaboTa no nepeMenieHHo NpoBOIHNUKA C TOKOM B MarHUTHOM I10JI€.

2. DAEKTPOH ABUKETCS MO OKPYKHOCTU B OJAHOPOJAHOM MAarHUTHOM IOJIE€ HANPSHKEHHOCTBIO 4
KA/M co ckopocTbto 10 MMm/c, HampaBleHHOW MNEPIEHIUKYIAPHO K JMHHUSIM HANpPSHKEHHOCTH.
Haittu cuny, ¢ KoTopoii mojie JeiCTBYET Ha 3JEKTPOH, U panyC OKPYXKHOCTH, [0 KOTOPOl OH
JOBHKETCS.

3. B onHoponHoM MarHuTHOM noiie ¢ uaaykuueit 0,35 T pasHomepHo ¢ yactoToit 480 00/MuH
Bpaiaercs pamka, cogepxamas 1500 ButkoB miomaapio S50 cM?. Ochb BPAILICHUS JICKUT B
IIJIOCKOCTH paMKH U NEepHEeHANKYISIPHA JIMHUAM HHAYKIMK. Onpenenuts MakcumansHyo J./1.C.
WHIYKLHH, BOSHUKAIOIIYIO B paMKe.

2-2

1. MarauTHOE oJie U ero xapaktepuctuku. 3akon buo-CaBapa-Jlamnaca. [IpaBuiio mpaBoro

BHHTA.

2. JIBa 6€CKOHEYHO JJIMHHBIX MPSMBIX IIPOBOIHUKA CKPEIIEHBI MO MpAMBIM yrioM. [1o
npoBoaHUKaM TeKyT Toku 80 A u 60 A. Paccrosnue mexay nposoanukamu 10 cm. Uemy paBHa
MarHuTHas UHIYKIUS B TOUKE, OAMHAKOBO yIaJIEHHOW OT 000MX MPOBOAHUKOB.

3. UcTOYHUK TOKa 3aMKHYJIM Ha KaTymky c¢ conpotuBiienrneM 10 OMm u uHaykTMBHOCTH 1 ['H.
Uepes CKOJIBKO BPEMEHU CUJIa TOKA 3aMblkaHus focturaet 0,9 npenenbHOro 3HaueHus?

2-3
1. 3akon Amnepa. BzaumoneiictBue TokoB. [IpaBuiio neBoi pyku.

2. beckoHEYHO IIMHHBIA TPSAMON MPOBOJHUK COTHYT MOJA HpsiIMbIM yrioMm. Ilo mpoBomHuKY
tedeT Tok 20 A. KakoBa mMarHuTHas MHAYKIMS B TOUKeE, Jiealleil Ha OMCCEKTpUCE yIyia U
yAaJIeHHON OT BepIIMHbI yria Ha 10 cm.

3. JMUHHBIA TPSIMOM COJICHOW]l, HAMOTAHHBIA HAa HEMarHUTHBIA Kapkac, umeer 1000 BUTKOB.
NupyktuBHOCTH coneHouga 3 Mr. Kakoil MarHUTHBIM MOTOK M Kakoe€ MOTOKOCIEIJICHHE
CO3/1a€T COJICHOU MpH ToKe cuion 1 A?



3.

. Touka COBCPIIACT TApMOHUYCCKUC Kxonebanus. HanbonbIiee CMCUICHHUEC TOYKH pPaBHO 10 CM,

HauOonpmas ckopocts 20 m/c. HallTh HUKIMYECKYI0 4acTOTy KOJeOaHWil U MaKCHMallbHOE
YCKOpPEHUE TOYKH.

ATTECTAIIMOHHASI KOHTPOJILHASI PABOTA Ne 2
2-4

OT ucTrouHWKa KOJEOAHWI pPAaCIpPOCTPAaHIETCS BOJHA BIOJb MPSIMOW JIMHUM. AMIUIMTYAA
konebanuii 10 cm. Kak Benmuko cMelieHrne TOUKH yaajaeHui oT ucTouHuka Ha 0,75 A, MOMEHT,
KOT'/1a OT Havasa Kojebanuii nporio Bpems 0,9T?

. KonebarenbHblil KOHTYp uMeeT MHAYKTUBHOCTD 1,6 MI'H, emkocTs 40 H® U MakcumaIbHOE

HanpspbkeHne Ha 3axkumax 200 B. Yemy paBHa MakcHMalbHas CHJIA TOKA B KOHTYpeE.
ConpoTuBieHneM KOHTypa IpeHedpeyb.

I[Ba OJMHAKOBO HAITPAaBJICHHBIX TAapMOHUYCCKHUX KoJIcOaHUS OAHOIr'o mepuoaa € aMHHHTYHOﬁ

10 cM 1 6 cM ckIaAbpIBalOTCA B OJHO KoiiebaHue ¢ ammumutyaod 14 cm. Haittu pasnocts ¢a3
CKJIa/IbIBAEMBIX KOJICOAHHIA.

4.

3ByKoBble KojebaHus, umeronue yactory 0,5 k' u ammmutyny 0,25 MM, pacnpocTpaHsiercs
B ynpyroi cpene. Jlimmua BomHbel 0,7 M. HalWTu CKOpOCTh pacnpoCTpaHEHHs BOJH U
MaKCUMAaJIbHYIO CKOPOCTb YaCTHL] CPE/BI.

2-5

. Jlyd cBeTa BXOAMT B CTEKJISIHHYIO MpPU3MY IOJ YIJIOM 20 M BBIXOAMUT MOA yriioM B = o.

[Tpenomunsitonwii  yron mnpu3Mmbl paBeH o/2. OmnpemenuTs Yroil OTKIOHEHHUS Jy4a OT
MEPBOHAYAILHOI'O HAITPABJICHHS U MTOKA3aTelb NPEIOMIICHUS MaTEpUaia MPU3MBI.

. Ha TOHKYIO TTIMOCPHUHOBYIO IJICHKY TOJ'IHII/IHOf/i 1 MKM, HOPMAJIbHO K €€ IMOBCPXHOCTU MaAacT

Oenprii cBeT. OmnpenenuTh JIMHBI BOJH JIyded BuUaAMMOro ydactka crekrpa (0,4 mxm - 0,8
MKM), HEKOTOPbI€ OCJIA0JICHBI B pe3yJIbTaTe HHTEPPEPEHIIUN.

[TocrossHHass audpakuMOHHONW pemieTkKH B 5  pa3  Ooibllle  CBETOBOH  30HBI
MOHOXPOMAaTHYECKOr0 CBETA, HOPMAJIbHO MAJAIONIEro Ha €€ MOBEPXHOCTh. OnpeaeauTs yroi
MEXIY IBYMSI CAMMETPUYHBIMU TU(PAKIIMOHHBIMA MaKCHMYMaMHU.

. OcBeniennoctey nossgpusatopa 84 JIk. KakoBa OCBELIEHHOCTh 3KpaHa, MOCTABJICHHOIO 3a

aHAJIU3aTOPOM, €CJIM IIJIOCKOCTH MOJIsIpU3aluu OyAyT CIBUHYTHI Ha 60° 1 KaIBIi HUKOIB
noryIoTuT 4% MpOXOoAIIEro Yepe3 Hero cBera?

2-6

1. TodeuyHbIif HICTOYHUK CBETA HAXOAUTCS Ha OCH TOHKOW coOMparomiei JmH3bl. PaccTosiHne
MEXy UCTOUHUKOM U OMMKalMM K HeMy (OKyCcOM 8 ¢M, pacCTOSIHUE MEXAY HCTOUHUKOM
u ero nzooperenuem 32 cM. OnpeneauTs ONTUYECKYIO CHITY JIMH3BI (CeNaTh YEPTEK).

2. [TnockoBeINyKJIas aMiia ¢ JOKYCHBIM pacCTOSHUEM 2 M JISKUT BBITYKJION CTOPOHOM Ha
CTEKJITHHOM IuIacTuHKe. Paanyc naroro reMHoro kosslia HeroToHa B oTpaxkeHHOM cBerte 1,5
MM. OnpenenuTs JIMHY CBETOBOM BOJIHBI.



3. Ha noBepxHOCTh 11 (paKLIMOHHOM peleTKH HOpMajbHO K €€ ITOBEPXHOCTH MaJaeT
MoHOXpoMatuueckuil cseT. [loctosinnas aud. Pemerku B 3,5 pa3a OoJblle JUIMHBI CBETOBOM
BosiHBL. HaliTu o61iee ynciio qupakiuOHHBIX MaKCUMYMOB, KOTOpPbIE BO3MOXKHO Ha0JII01aTh
B JIaHHOM ClTy4ae.

4. Ha cTeK/ISHHBIN KJIMH [MaIacT HOPMaJIbHO IMy4oK cBerta (A = 5,82 x10 ~ ! M). Yo KJIMHa paBeH
20 . Kakoe 4uciio0 TEeMHBIX WHTEP()EPEHIIMOHHBIX MOJOC MPUXOIUTCS HA €IUHUILY IJTMHBI
kinHa? [Tokazatens npenomieHus crekia 1,5.

ATTECTAIIMOHHAA KOHTPOJIBHAS PABOTA Ne 3
2-7

Kak m BO CKOJBKO pa3 U3MCHUTCSA IMIOTOK H3IYUCHUA a0COJIFOTHO YCpHOT'O TCJa, C€CJIH

MaKCUMYM 3HEPruu U3JIy4eHHUs] MepeMECTUTCS C KPacHOM rpaHuibl Bugumoro crekrpa (780
Hwm) Ha ¢uoneroryro (390 Hm)?

. Ha merammyeckyro NjacTHHY HampaBieH MY4OK yJibTpaduoieToBblX jgyded (0,25 Mkm).
@DOTOTOK MpeKpaIaeTcs Ipyu MUHUMAIIbHOM 33 epKUBatOIEel pasHocTH noreHuuanos 0,96 B.
Omnpenenuts paboTy BbIXOJa 3JEKTPOHOB U3 METaJlja.

. Bunbr poTorddekra. 3akonsr BHemHero ¢porodddexra.

. I3 cmoTpoBoro okomeyka nedu uzinydaercs notok 4 k/[x/mMuH. OnpenenuTts TemMneparypy
TedH, €CJTH IIOMIA b OKOMEYKa 8 CM2.,

®oton mpu >ddexre Kommrona Ha cBOGOJHOM >IeKTpoHE OBl paccesH Ha yromx 90°.
OnpenenuTs UMITYJIbC, MPUOOPETEHHBIN 3JIEKTPOHOM, €CIIM dHeprus (poToHa 10 paccesHUs
obura 1,02 MaB.

3akon Credana—bonbiiMana u cMmeteHns Buna.
2-8

Temnepatypa abcomoTHo yepHoro Tena 2 KK. OmnpenenuTh AJUHY BOJHBI Ha KOTOPYIO
HPUXOAUTCS MAKCHUMYM SHEPrUM HM3JIy4eHMs] U CHEKTPaJIbHYIO IUIOTHOCTb SHEPreTHYECKOi
CBETHUMOCTH JIJISl 3TOM JIJINHBI BOJIHBI.

. Ha ¢orosanemeHnTe ¢ KaTomoM W3 JUTUSA TMAanaloT Jdy4d ¢ JiuuHOM BosiHbI 200 HM. Haiitn
HaMMECHbIIIEC 3HAYCHHE 3aJCP)KUBAIONICH PAa3HOCTH TMOTCHIMAIOB, KOTOPYIH HYXKHO
MPWIOKHUTH K (DOTO3JIEMEHTY, UTOOBI TPEKPATUTH (DOTOTOK.

. YpaBHeHue DiiHmrTelHa s BHeHero Gorodddexra. [Ipumenenne pororddexa.
. HexoTopsle coiicTBa BoiH e bpoitnsa. CooTHouieHne HeonpeaenenHoctel I elizendepra.

BonnoBas ¢pynkuus. Ypasuenue lllpeaunrepa.

5. DIeKTpoH B aTOME BOAOPO/A HAXOIUTCS HAa TPEThEM DHEPreTuueckoM ypoBHe. Onpenenuts
KMHETHYECKYIO, TOTEHIIUAJIbHYIO U TOJHYIO SHEPruto 1eKTpoHa. OTBET BBIPa3UTh B 3JIEKTPOH-
BOJIbTAX.
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1. Yactuiia B OTHOMEPHON «IOTEHLIHATBHOU siMe». [ToHATHE O TMHEHHOM rapMOHUYECKOM
OCILIMJUISATOPE.

2. lepexT Macchl ¥ SHEPrUs CBSI3U AIPA.

3. Hcnonp3yss COOTHOIIEGHHWE HEOINPEIACICHHOCTCH, OICHUTh HAWMCHBIINE OIIMOKU B
omnpejieNieHue CKOPOCTH 3JIEKTPOHA U MPOTOHA, €CIIM KOOPAUHATHI IIEHTPa MacC 3TUX YaCTHUI]
MOTYT OBITh YCTAaHOBJICHBI C HEOMPEACIEHHOCTHIO | MKM.

4. SlnepHble peakMy U UX OCHOBHBIE TUIIBL. S|I€pHBIE peaKLIUK M1OJ] JeHCTBUEM HEUTPOHOB. 1.
JInneitareil cnektp aroma Bogopona. @opmyna bansmepa.

5. PaaroakTMBHOE U3JIy4€HUE U €r0 BUJIbl. 3aKOH palnOaKTUBHOrO pacnana. [IpaBuna
CMEILEHUS.

o- pacnan, B- pacnax U UX CBONCTBA.

3.3. 3apaHus 1J1s1 MPOMEKYTOYHOM aTTecTannu (3a4eTa U (HJIN) YK3aMeHa)

BOITPOCHI K 3AYETY 110 ®U3UKE (1 CEMECTP)

1. DnemenTsl knHeMaTuku. Crucrema orcuera. TpaekTopus ABUKEHHs. BekTop nepeMmenenusi.
2. [IpsimonuHelHOe paBHOMEPHOE ABUKEHHUE. OTHOCUTEIbHOCTD JBH)KEHUS.

2. Ckopoctb 1 yckopenune. CpegHee yCKOpeHre, MTHOBEHHOE YyCKOpeHue. TaHreHuanbHOe U
HOpMaJsbHOE ycKkopeHue. [lonHoe yckopeHue.

3. PaBHOYCKOpEeHHOE, paBHO3aMeJIeHHOe ABMkeHrne. CBoO0IHOE TaieHHE.
4. BpamarenpHoe JBH)KEHHE. YTJIOBasi CKOPOCTh M YTIIOBOE YCKOpeHHe. JInHelHas CKOPOCTb.
5. Jlunamuka nBrokeHus. 3akoHbsl HeioToHa. Mmynbe Tena (KOJIMYeCcTBO ABUKEHU).

6. DHeprus, padoTa, MOITHOCTh. KnHeTHYEeCKast M OTEeHIMANbHAs SHEPrusl. 3aKOH COXpaHEHHUS U
IIPEBPALLEHHS SHEPTIUH.

7. Cuna ynpyrocti. 3aKOH BCEMUPHOI'O TATOTEHUS.

8. Cuna tpenus. Cuna cCONpOTUBIIEHUS CPEbI.

9. JIBmkeHHE TEII moAd ACHCTBUEM CHIIHI TshKecTu. Bec Tenma. HeBecoMocTs.

10. IBukeHue no okpykHocTHU. LleHTpocTpemuTenbpHas cuia.

11. Yaap abCOMOTHO yIPYTUX U HEYIPYTUX TEJl.

12. Mexanuka TBepaoro teiaa. MomeHT unepiiuu. Kunetudeckasi 3HEprusi BpalieHus..

13. MoMeHT cuiibl. MOMEHT uMItysibca. Y paBHEHHE JMHAMUKU BpallaTEIbHOTO JBUKECHUS
TBEPAOTO TeJa.

14. MexaHuka XHAKOCTEH. YpaBHEHHE Hepa3pbIBHOCTH. Y paBHeHHE bepHyuium.

15. DneMeHTHI crienranbHON (YaCTHOM) TEOPUU OTHOCUTEIILHOCTH.



16. DneMeH Tl MONEKYJISIpHON Qu3uKu. MUKpOCKonmudeckasi U MaKpOCKOIUYECKasi CHCTEMA.
Wneanbusrii ra3. JlaBiaenue, remeparypa, 00beM.

17. 3akonbl uaeanpHOro ra3a. Y pasuenue Knaneitpona-MeHieneeBa.

18. OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-KUHETHYECKOI TEOPUU T'a30B.

19. 3akoH pacnpenenenusi ckopocter Makcsera.

20. bapometpuueckas dhopmyina. Pacnipenenenne bomsiimana.

21. lmuaa cBOOOIHOTO TTpoOera MOJICKYI.

22. SIBnenus mepeHoca B razax. TermonpoBogHocTh. uddysus. Buyrpennee tpenue.

23. DneMeHThl TepMoAMHAMUKU. BHyTpenHsist sneprus. Tennorta u pabora. IlepBoe Hauano
TEPMOJUHAMUKHU.

24. Pabota raza npu u3MeHeHUH o0bema. TennoeMKoCTb.
25 TepmoauHaMHUYECKHE ITPOLECCHI U3MEHEHHUs COCTOSIH 7Sl UI€AJIbHOIO Ta3a.

26. Kpyrosoii mpouecc (riukin). ObpatumMeie 1 HeoOpaTHUMBbIE Mporiecchl. Bropoe Hauano
TEPMOJIMHAMUKH.

27. Hukn KapHo u ero K.I. 1.
28. PeanbHble ra3el, ypaBHeHu e Ban—nep-Baannca.

29. CpoiicTBa xxuakocteid. SBnenne cMaunBanus. KoahpuireHT moBepXHOCTHOTO HATSKECHHSI.
Kanumisipsl.

30. Kpucrammmyeckoe CTpOCHUE TBEPABIX TE.

31. DnexTpuueckoe nmone. HanpsykeHHOCTD AIIEKTPUYECKOTO IO,

32. Teopema Octporpaackoro-I'aycca. Ee mpumenenue.

33. IloTeHnMan 3IeKTPOCTATHYECKOI0 MOJIS.

34. Hanpsk€HHOCTD 3JIEKTPUYECKOro TMOJsl KakK I'paJueHT MOTeHIHaa.

35. Tunst gusnexTpukoB. [lonspusanus AU3IEKTPHKOB.

36. CerHeTodJIeKTPUKH.

37. IIpoBOTHUKH B JIEKTPOCTATUIECKOM IT0JIE. DIEKTPOEMKOCTh IIPOBOAHUKOB.

38. Konaencaropsi.

39. DHeprusi cucTeMbI 3apsAA0B. DHEPrHsl SJIEKTPOCTATUYECKOrO MOJS.

40. Dnextpuyeckuii Tok. Cuna Toka. [InoTHOCTH TOKA.

41. CropoHHHE CHIIBL.DJEKTPOIBIIKYIIAs CUJIA U HAIIPSKEHUE.

42. 3axon Oma. ConpoTuBiIeHHE TPOBOAHUKOB. Y IEJIbHOE COMPOTHBIICHHUE.

43. PaboTa 1 MottHOCTh TOKa. 3akoH Jlkoyns-Jlenma.

44. 3axon Oma J1s1 HEOTHOPOAHOTrO yuacTka nemnu. [IpaBuna Kupxrodda.

45. Knaccuueckast TeOpHsl 3JIEKTPOIPOBOIHOCTH METaJIOB. 3akoH Bunemana-®pania.

46. PaboTa BBIXOJa DJIEKTPOHOB M3 METaJlIa. MU CCHOHHBIE sIBJICHHs. 3aK0oH borycmaBckoro-
Jlenrmropa.

47. HecaMOCTOSITETBHBIN Ta30BBIN pa3psil.

48. CaMocCTOsTEeNIbHBIHM ra30BbIi pa3psa u ero tumsl. [Inazma.



BOITPOCHI K OK3AMEHY 110 ®U3UKE (2 CEMECTP)

N
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10.
11.

12.
13.

14.
15.
16.
17.
18.

19.

20.
21.

22.

23.
24,

25.
26.
27.
28.

29.
30.

31.
32.

33.

MarsuTHoOE€ 110J1€ U €ro XapakTepucTuku. 3akoH buo-Casapa-Jlamnaca. [Tpasuio
IIpaBOro BUHTA.

MaruuTHOE€ 1oJie IpsAMOro Toka. MarHUTHOE I0JI€ KOHTYpa ¢ TOKOM.

3akoH Ammnepa. BzaumopeiictBue TokoB. [IpaBuno neBoit pyku. MaruutHoe nosne
nBukyuierocs 3apsaa. Cuna JlopeHua.

Yckopurenu 3apskeHHbIX yacTil. Ux tumnel. D dext Xosa.

Hupkynsius BeKTopa MarHUTHOM HHAYKIMHU. MarautHoe nose coyeHounaa. [lotok
BEKTOPa MarHUTHOM MHIYKITHH.

Pabora 1o nepeMeleHno NpoOBOIHUKA C TOKOM B MAarHUTHOM TIOJI€.

SIBneHue 351eKTpOMarHuTHON MHAYKUUU. 3akoH Dapanes. Bpamenue pamku B
MarHUTHOM 1oJsie. BuxpeBble TOKH.

WNunyktuBHOCTH KOHTYpa. CamonHaykuus. B3anmuas unaykuus. Tpancdopmatopsl.
MarsHuTHblE MOMEHTBI ATOMOB U 3JIEKTPOHOB.

Jua- u napamarsetu3Mm. MaraiutHoe noJje B Beuectse. @PeppoMarHeTUKU U UX CBOMCTBA.
Buxpesoe ssekrpruueckoe nose. Tok cmenienus. YpasHeHuss Makcsemia a1
3JIEKTPOMArHUTHOT'O TOJIA.

INapmonnyeckue KonebaHus U UX XapaKTePUCTUKU.

Mexanunyeckue konebanus. Kunernueckasi ¥ moTeHIMAIbHAS YHEPrusi MEXaHUYECKHX
KoJieO0aHUM.

Tapmonmnueckuii ocruuiATop. [1pyXxuHHBIN, GU3MYIECKUN U MATEMATHYECKUN MasSTHUKHU.
KonebaTenbHblil KOHTYp. 'apMoHnUeckue kojebanus B KoiaeOaTeIbHOM KOHTYpE.
Coboanble 3aTyxatouue konedanus. Jlorapupmudaeckuil 1eKpeMEHT 3aTyXaHus.
Bomnyxaennsie konebanus. Pesonanc. [Ipaktuyeckas 3Ha4MMOCTb SIBJICHUS pE30HAHCA.
[lepemenHBI TOK. AKTUBHOE, PEAKTUBHOE U IMOJHOE CONPOTUBIICHUE SJIEKTPUUECKOM
uenu. Pesonanc HanpspKeHUi U TOKOB. MOIHOCTD, BIIEsIEMAst B LIENU [TEPEMEHHOTO
TOKA.

Bonnossie mporiecchl. [IpogoiabHbie U TonepedHble BOJIHBI. Y paBHEeHUE Oeryiei BOJIHBI.
®da3zoBas ckopocTh. BolHOBOE ypaBHEHUE.

[Mpunuun cynepnosunuu. Uatepdepennns BoaH. Ctosune BoaHbL. [lydHOCTH U Y37IBI
3BYKOBBIC BOJIHBI. XapaKTePUCTHKA 3BYKOBBIX BOJH. DddekTt Jonmiepa B aKycTHKe.
VYbTpa3ByK U €ro IpUMEHEHHE.

OnexTpomMarauTHele BoaHbl. OnbiThl ['epra. AuddepeHnunanbHoe ypaBHEHUE
3JIEKTPOMAarHuTHOMW BOJIHBI.

N3nyuenne nunons. [IpuMeHeHne 3J1eKTpOMarHUTHBIX BOJIH.

[Mpunnun Ioiirenca. KorepeHTHOCTh 1 MOHOXPOMAaTUYHOCTH BOJIH. MHTEepdepennus
CBeTa.

Mertonp! HabMmOAeHNI HHTEp(EPEHIINH CBETA.

WNuTepdepennus B TOHKUX miieHkax. [Ipumenenne natepdepeHim cBera.
Hudpakuus ceeta. [Ipunnun I'tolirenca-Openens. Meron 300 @peHens.

Hudpakuus ot y3koi menu. JludpakiunonHas pemnierka. [IpoctpaHcTBeHHas pelieTka.
®dopmyna Byneda-bparros.

Paspemaromas cnocobHoCTh ontuyeckux npudopos. Ilonstue o rojorpaduu.
BsaumogeiictBue cBera ¢ BemectBoM. [lucnepcus ceera. [lornomenue (abcopOins)
cBerta. 3akoH byrepa.

Dddext Honmnepa.  M3mydenue BaBunoBa- UepeHkosa.

[onsipuzanus cera. EcTecTBeHHBIN 1 MoNsipu30BaHHbIN cBeT. 3akoH Maitoca. Yron
bprocrepa.

TennoBoe nznyuenne. 3akoH Kupxrodda. 3akon Credana—bonbiimana u cMmemeHus
Buna.



34.

35.

36.

37.
38.

39.
40.
41.
42.
43.
44,
45.
46.
47.
48.

49.
50.

ol.

52.

53.
54.

®opmyina Panes-/xxunca u [1nanka. Ontuueckas nupoMerpusi. TennoBsie HCTOUHUKH
CBeTa.

Bunet potoaddexra. 3akons! BHemHero Gporospdexra. YpapHeHne DUHIITEHHA 1S
BHewHero gorodddexra. [Ipumenenne porosdpdexra. Macca u umnynbsc GoToHa.
JlaBneHue cBerta.

Teopus atroma Bogopoja mo bopy. Moaens Tomcona u Pesepdopna. JluneriuaTeiii
cnekTp atoMa Bogopozaa. Popmyina bansmepa.

[Tocrynatel bopa. Onbitel ®panka u ['epra. Ciektp aTroma Bogoposa o bopy.
DOneMeHThl KBAaHTOBOM MeXaHUKU. KopnyCcKyIsspHO-BOIHOBAs MPUPOAA YACTHIL
BEIECTBA.

Hexkotopslie cBoiicTBa BoiH Jie bpoiinsa. CooTHOLIEHNE HeonpeaeTIeHHOCTEN
[eiizenoOepra.

Bomnnosas ¢ynkmnus. Ypasaenue Llpeaunrepa. [IpuHInn npranHHOCTH B KBAHTOBOM
MexaHHKe. J[BrykeHre CBOOOIH 0N YaCTHIIbI.

YacTuna B OHOMEPHOU «IIOTEHLMAIBHOU siMe». IToHATHE O IMHEHHOM rapMOHUYECKOM
OCLUJUIATOPE.

AToM BOOpOJa B KBaHTOBOW MexaHuke. KBantoBbie uncna. CrivH 35ekTpoHa. CinHOBOE
KBaHTOBOE YU CJIO.

[Ipunnun Ilaymm. Pacnpenesenne 31eKTpOHOB B aToMe 110 cocTossHUAM. [lepuonnueckas
cHCTeMa 3JIEMEHTOB MeHeneesa.

PentrenoBckue criekTpsl. MonekyispHble criekTpbl. KoMOnHaIMoHHOE paccessHue CBeTa.
ITornomenue. CloHTaHHOE U BBIHYKAEHHOE H3IydeHue. Jlazepsl.

[TonsThe o 30HHOM Teopun TBEpAbIX Te. [loaynpoBoIHUKM N - THIIA U P - THIIA.
KoHTakT 1BYX METAIIOB.

KOHTaKT 371€KTpOHHOI 0 ¥ IBIPOYHOr0 MOAYNPOBOAHUKOB. Jlnoa. Tpansucrop.
DneMeHTHI PU3MKH aTOMHOTO spa. Pasmep, cocras u 3apsa sapa.

JledexT Macchl 1 SHEprus CBs3U Aapa. SAnepHble cuibl. Moaenu sapa.

PannoakTuBHOE M3Iy4eHHE U €r0 BUJbL. 3aKOH paJuoaKTUBHOrO pacnaja. [Ipasuna
CMeEIlleHHs. O- pacnaj, 3- pacnaa u UX cBoicTBa. ['aMMa — U3JIydeHHe U ero CBOHUCTBa.
Meronbl perucTpanuu U3JIydeHUN.

SnepHble peakUU U UX OCHOBHBIC THIIBI.

SnepHble peakuu Mo AeHCTBUEM HEUTPOHOB. LlenHas peakuus aenenus. SnepHas
JHEpreTuka.

Peaxnyst cuHTe3a aTOMHBIX A€p (CHUHTE3 JIETKHX SIIEp).

OnemeHTapHble YacTULbl. KocMuueckoe u3iydeHue.

BOITPOCHI 1J151 TIPOBEPKUA OCTATOUYHBIX 3HAHU

1. CkopocTh, yCcKOpeHue. YTaoBas CKOPOCTh M YIJIOBO€ yCKOopeHHue. CBSI3b MEXAY YIJIOBBIMH U

JIMHEHHBIMHU XapaKTECpUCTUKAMU ABUIKCHUA.

2. OcHOBHOE YPaBHCHHUEC JHHAMHUKW TIOCTYHNATCIbHOTO ABWXCHUA MaTepHaHBHOﬁ TOYKH.

OcHOBHOE ypaBHEHUE JUHAMUKH BPaIIaTEIbHOrO ABMKEHUS (YpaBHEHUE MOMEHTOB).

3. Cuna ympyroctu. 3akoH ['yka (oba cmydas). I'paduxu. PabGora cumer ympyroctu
(moTeHMaNbHast SHEPTHsl yIpyroi 1eGopMupoOBaHHOMN MPYKHUHBI, TPApHK).



4. PabGota. MomHocts. OHeprus. PaboTa MOCTOSHHOW CHIIBI NP H3MEHEHUU CKOPOCTH
nBuxeHus. Kunernueckas sneprus (mocTynateiabHasi U BpalaTeslbHas).

5. Umnynbec Tena. MexaHuueckasi 3aMKHYTas CUCTEMa. 3aKOH COXpaHEHUs UMIlyjbca. BoiBoJ.
[IpumeHeHune 3aK0Ha COXpaHEHU! UMITYJIbCa K YIIPYTOMY COYAAPEHHUIO JIBYX IIAPOB.

6. YpaBHeHHE HEPa3phIBHOCTU CTPYH KUJAKOCTU. YpaBHeHHEe bepHymnu (aHanu3 ero u
crnenytouiero). (Mcnonp3oBanue ypaBHEHHs MPU MEPEKPHITUN PEK).

7. Moctrynater CTO. IIpeobpazoBanus JlopeHniia.

8. JlBa ponma 3apsAnoB. 3aKOH coxpaHeHus 3apsaa. [luckpeTHocTs 3apsiga. BzaumoneiictBue
3apsinoB. 3akoH KynoHa. DyekTprudeckast TOCTOsTHHAS.

9. 3apsn u none. HanpsbkeHHocTh 3sekTpudeckoro noss. [lotok BekTopa E. Teopema IMaycca.

10. D7eKTpOEMKOCTh YEeAMHEHHOro MpoBoAHUKA. KoHIaeHcaTOpbl. DIIEKTPOEMKOCTh IJIOCKOTO
KoHAeHcaTopa. CoelMHEHHE KOH/IEHCATOPOB.

11. ITocrosiHHBIM 2neKTpudecKuid TOK. Cuila ¥ INIOTHOCTh TOKA. Y CIIOBHS CYILIECTBOBAHUS TOKA.
Hcrounuk Toka (ctpoenue cuibl, DJIC HCTOYHUKA TOKA, SJIEKTPHYECKAs CXeMa ).

12. 3akon Oma mnst ydactka nenu u nonHod 1enu. (Ombit). COmpoTHBIIEHHE MPOBOJHUKA.
CoenrHeHne compoTUBIIEHUH (TTapaiieIbHOE U TTOCIEA0BaTEIbHOE).

13. PaGora u mMomHOCTh TOKa. 3akoH J[[xoymsa-Jlenna. (DnekTpopa3orpeB OeToHa, cxema,
JIOCTOMHCTBA METO/1A).

14. MarautHoe none. OnslT Opcrena. Bekrop marautHoi mHaykumu B. 3akon buo-Casapa-
Jlamaca.

15. SlBneHue oneKkTpoMarHUTHOM uWHAYKUMU (ombIT @apajes). 3aKOH AJIEKTPOMAarHUTHOU
uHaykuuu. (Buxpesbie Toku. MHAYKIMOHHBINA porpeB 0€TOHA B MOHOJIUTHBIX KOHCTPYKIUSAX -
IIPUMEHEHUE SIBJICHHUS).

16. 'apmoHn4YecKoe KoedaTenbHoe IBUKEHHE, ero XapakTepiucTHKu. CKOpOCTh, YCKOpPEHHE TIPH
rapMOHMYECKHX KoseOaHusx. KoneOaHuss NpyKMHHOrO MasiTHUKa (ypaBHEHHE KOJIeOaHM,
BBIBOJI IIEpU0/1a KOeOaHui).

17. Bomnbl. (Knaccudukanus BosH.MexaHu3M o00pa3oBaHus ynpyroi BoJiHbI). CKOpPOCTh
pacrpocTpaHeHHs BOJHBI B TaHHOW cpene. (Bomuel Ha moBepxHocT Boabl. [Ipobnema Kacmus.
BeperoBsie 1 nHbIE 3aUUTHBIE COOPYKEHUSI OT MOPCKUX BOJIH).

18. UnTepdepennns ceera. (Popmyina nHTepEepeHIINH, KaK pe3ybTaT CIOKEHHUS KOJIeOaHMMA
OJTHOT'O HAIPaBJICHUSI, MOHOXPOMOTUYHOCTh M KOT'€PEHTHOCTh, ONTHY. MyTh, ONTHY. Pa3HOCTbH
xo/a, ycyoBus uHTepd.Max u min).

19. 3akonsl reomerpuueckoil ontuku. Ilpusma. Jlunzel. dopmyna munH3bl. [locTpoeHue
n300pakeHUi B JIMH3aX.



20. TeroBoe usnydyenue (Ero xapakTepuCTHKH: SHEpreTHdecKas CBETUMOCTh, CIEKTpajbHas
IJIOTHOCTh, TOIJIAIaTelbHasi CrmocoOHOCTh). 3akoHbl Kupxrodpa m Credana bombinmana.
AOCOJIFOTHO YEPHOE TEJO.

21. ®orornekrpuueckuii 3¢dext. Bunsl dorodddekra. (3akonsl BHemHero (ororddexra,
ypaBHeHHe OWHIITeiiHa pgonst BHewHero ¢oTtodddekra). BuyTrpennuiti  dotospdexkr B
MONYNPOBOAHUKAX. BeHTunbHbIM  ¢doTtodddext (comHeuHble OaTapew, HCIONb30BAHHE
BEHTHJIBHOTO oTOd(deKTa Il OTOIUICHHUS TTOMEIIESHHH ).

22. ®oToH. Macca, uMnyInbc, SHEprusd, 3apaq U couH (GoToHa. EMUHCTBO KOPIMYCKYJISPHBIX U
BOJIHOBBIX CBOMCTB 3JIEKTPOMarHUTHOI O U3JIy4ECHHUS.

23. Snepnas mozmenb crpoenus aroma (OmbiThl Pesepdopaa mo paccesHHIO O-4acTHI] Ha
¢doubre). [Tocrynatel bopa.

24. KoprycKyaspHO-BOJHOBOH Jyanu3M CBOWCTB 4acTull. [ umore3a u ¢opmyna ae bpoiis.
OrnbITHOE 000CHOBAHKE BOJTHOBBIX CBOMCTB AJIEKTPOHOB U TPOTOHOB MOJIEK YII.

25. Ctpoenue aToMHOro siapa (pasmep, 3apsa u macca sapa.0O6o3HadeHue sgep). MaccoBsie U
3apsnoBblie uncia. M30Tomnsl. DHEprus cBs3U U 1e()EeKT MacChl siapa.

26. PaagnoakTUBHBIE U3JIYYEHHUS U €r0 BUJIbl. 3aKOH PaJIMOaKTUBHOIO pacnaja.

27. OcnoBublie mnosioxenus MKT BemiectBa. OcHoBHoe ypaBHenne MKT wupaeanbHOro rasa.
VYpaBHEHME Ta30BOI0 COCTOSIHUS.

28. [lepBoe Hauano TepmoauHamMuku. Pabora raza no usmenenuu ero oorema. Kommu. Tenmotsr.
BHyTpeHHss sHEprus naeanbHOro rasa.

29. IloBepXHOCTHOE HATSKEHUE )KUIKOCTH. JlaBieHne 01 MCKPUBJIEHHOM MOBEPXHOCTHIO
xuakoct (Popmyina Jlannaca). Yuer KanuuapHBIX siBiIeHUN B cTpouTenbeTe. (Ilornomenne
BJIar¥ OETOHOM, BOIUTBHIBAHHE BIaru OETOHOM, U30JISILIMOHHBIN CII0i), COTPOTUBIICHUE!
napasuleJIbHOE U I0CIIEN0BATEIIbHOE COEIUHEHUS.



®opMma IK3aMeHALHOHHOT0 OuJieTa (IpuMep oopmiieHHs1)

MUHHICTEPCTBO HAYKHU U BhICIIEro oOpa3oBanus PD
DI'BOY BO «JlarecTanCkuii rocy1apCTBEHHBINA TEXHUYECKUI YHUBEPCUTET

HucimnimHa Pusrka

Hanpasenue moarorosku OakanaBpoB 09.03.01 - «MHdopmaTuka u
BblYNCAUTENbHAA TEXHUKAY»

HpO(I)I/IJ'H: «BrerancimrensHBIE MalllMHbI, KOMIIJICKChI, CUCTEMbI 1 CCTHU»

Kadenpa L00)7 160404 Kypc 1 Cemectp 2

dopma 00ydeHUsA-OUHAS

3K3AMEHAILIMOHHBIN BUIET Ne 1

1. TTonsTue anexrpudeckoro Toka. Criia ToKa, IIIOTHOCTH TOKa. ONBITHOE OMpeieIeHne
3JIEKTPOHHOM MTPOBOJIMMOCTH METAILIOB.

2 .WuTepdepeHIus cBeTa B TOHKHUX IUIEHKaX

3. Cuoexrpanbuble cepun aroma Bogopoga. I[loctymarer bopa. Teopus bopa nnsa
BOJIOPOJIONIOIOOHBIX aTOMOB

DK3aMeHaTop: I'.A. Axmenos

YTBepxkIeH Ha 3aceganuu kadeapsl Ouzuku _ (mpoTokon Ne ot )

3aB. kadenpoii: .. Axmeno




