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1 Heau ocBoOEeHUS TUCHMIJIUHBI (MOLYJI51)

1) nproGpeTeHne CTyIeHTaMH 3HAHUH 00 0OMIMX 3aKOHOMEPHOCTSX SIBJICHHI TIPUPO/IBI HA OCHOBE (PM3HUECKUX
NPHUHIMIOB, HO3BOJIIIOIIMX OPHEHTHPOBATLCA B IOTOKE HAYYHOH M TEXHUYECKOW HH(pOPMALMU 1
00€eCIeunBaIOIINX BO3MOKHOCTD NX HCIIOJIb30BAHMA IIPH PEIICHHH NPHUKIAAHBIX 3a1a4, a TAKXKE B HAYyYHOH
NPOU3BOACTBEHHON NEATEIBHOCTH;

2) hopMupoBaHHe YMEHHIA OTIEPUPOBATH TIOHATHAMH, 3aKOHAMH W MOJIEIISAMH (DU3HKH;

3) pa3BuTHE y CTYACHTOB HayYHBIX IPCICTABICHHUN O SIMHOM (U3MUIECKOM KAPTHHE MUPA.

2 MecTo TMCHMIIMHBI (MOIYJIs1) B CTPYKTYpe 00pa30oBaTe/bHOIi MPOrpaMMbI

Jucnurummza OOmmas ¢puszrka BXoJUT B 0a30BYI0 4acTh y4eOHOTO IU1aHa 00pa3oBaTeIbHON NPOrpaMMEL.

Jist n3yueHust TUCUMILTMHBL HEOOX0AUMBI 3HaHUs (YMEHUS, BiIaaeHus ), cQOPMHUPOBAHHBIE B PE3yJIbTaTe N3yYCHUS
JMCIUIUIAH/ TPAaKTHK:

Xumus

[TpakTukyM perieHus GU3MYECKHUX 3a1ad

OnemeHTapHas GHU3NKaA

OCHOBBI (PU3NYECKOTO SKCIEPHUMEHTA H METPOJIOTHH

3HaHMs (YMEHHUS, BIIaICHHs), IOTyYCHHBIC TIPH U3YYEHUH JAHHOM JUCIUIUINHBI OyyT HEOOXOIUMBI AJIsI N3yUICHUS
JCIUIIIHH/TIPaKTHK:

OO0t pruzmdecKkuii IPakKTUKYM

Teopernueckas dpuzuka

JlucriepcHble CUCTEMBI

OnekTpodu3nvecKue CBONCTBA TBEPABIX TE

Dusnyeckue U XUMUYECKHE METO/BI 3allIUThl OKPY’KAIOILIEN Cpe/ibl

Ou3HUeCKUe U XUMUYECKHE METOJIbI KOHTPOJISI OKPY KAIOLIeH cpe/bl

IloaroroBka k caue U caya rocy1apCTBEHHOIO IK3aMEHa

TeopeTndeckue OCHOBBI TEMNIOTEXHUKU

Teopust 3¢ PeKTUBHOM cpebl B HU3UKE KOHASHCUPOBAHHOTO COCTOSHUS

Odusuka QyHIaMCHTAIBHBIX B3aUMOICHCTBUI

3 Komnerenuuu ody4dawinerocsi, popMupyemMbie B pe3yJibTaTe 0CBOCHHUS
AUCHUILUIMHBI (MOYJIs1) U IVIAHMPYeMble pe3yJbTaThl 00y4eHust

B pesynbrate ocBoeHUS TUCHUTUINHBI (MOIy ) «O01mas husrkay 00yJaromuics JOKEeH 00aaaTh CIeayONIMI
KOMIICTCHIIUSIMMU

CTpyKTypHBIH [Tnanupyemsbie pe3yabTaTel 00ydeHUs
3JIEMEHT
KOMITCTEHIINT

OIIK-1 cmocoGHOCTRIO UCITONB30BATh B HpO(I)GCCHOHaHLHOI;lI JACATCIBbHOCTHU 0a30BEIC C€CTCCTBCHHOHAYYHbIC 3HAHUS,
BKJITOYasd 3HaHUA O IPEAMETEC U 00BeKTax N3Yy4YCHHU, METOAAX UCCIICOBAHUA, COBPEMCHHBIX KOHICTIINUAX,
JOCTUIKCHUAX U OTPAHUYCHUAX €CTCCTBCHHBIX HAYK

3HaTb TEOPEeTHYECKHUE OCHOBHI (D)yHAaMEHTAIBHBIX (PU3NYECKUX SIBJICHUI, OCHOBHBIE TOHSATHS,
3aKOHBI M MOJICIH PA3/IeNIOB (PH3HKHN: MEXaHUKH, MOJIEKYJIIPHOHN QU-UKU U
TEPMOJNHAMUKH, dJIEKTPOJUHAMUKY M MarHETU3Ma, ONITUKH, AaTOMHOM U SIIEpHOH (DH3UKH,
(U3MKN 3JIEMEHTapHBIX YaCTHIT




VYmerts

— KOPPEKTHO BBIPaXKaTh M apI'yMEHTHPOBAHO OOOCHOBBIBATD ITOJIOKEHUS ITPEMETHOM
o0JiacTy 3HaHUS; UCTIOIb30BaTh (PM3MUYECKUE 3aKOHBI IIPU aHAIU3E U PEILICHUH po0ieM
npodeccrnoHaNBHON AeATENPHOCTH

— 00BSACHATH, CHCTEMAaTH3UPOBATh M IPOTHO3UPOBATh HAOMIOAaEMbIC ABICHUS U
MPOLIECCHI C TOUKH 3peHUs PyHIaMEHTAIbHBIX OHITHH, 3aKOHOB ¥ TEOpUil
KJIACCHYIECKOI W COBPEMEHHOU (DM3UKH;

— peraTh THIIOBBIE 33/1a4 MEXAHUKH, JIEKTPUIECTBA M MAarHETH3Ma, (DU3UKH KoJIeOaHnit
Y BOJIH, KBAaHTOBOH (DM3UKH, 3EKTPOANHAMUKH, CTATHCTHUECKOH (QDU3UKH U
TEpPMOJIMHAMUKH, AaTOMHOH U SIEPHOH (U3UKH;

— IPUMEHSTh 3HaHUS Kypca o01eit Gu3uKu B TpoheCcCHOHAIBHOM eI TebHOCTH;
UCTIONB30BaTh UX HA MEXAUCHUILINHAPHOM YPOBHE;

Bnaners

—1po(hecCHOHATBHBIM SI3bIKOM MPEAMETHON 00J1aCTH 3HAHMS; HABBIKAMH HCIIOIb30BAHHMS
MOJYYSHHBIX 3HAHUH JUTS U3Y4YEeHUsI MPO(QUIBHBIX AUCIMIUINH PAKTUYECKUMHU HAaBBIKAMH
UCIIOJIb30BaHMSI 3JIEMEHTOB Kypca oO1ieil GU3NKK Ha APYruX JUCHHUIUIMHAX, HA 3aHATHAX
B ay/IMTOPUH U HA POU3BOACTBEHHOHN IIPAKTHUKE;

— croco0amMu IEMOHCTPAIMH YMEHUS OOBSICHATD, CHCTEMAaTH3UPOBATh U IIPOrHO3UPOBATh
HaOII0aeMBbI€ SBICHUS U IIPOIIECCH C TOUKHU 3peHUS (PyHIaMEHTAIbHBIX OHATHH,
3aKOHOB M TEOPHH KJIACCHUECKOH U COBPEMEHHOH (DU3UKH;

—METOJJaMH PEIICHHUS TUITOBBIX 33/1a4 MEXaHUKH, JICKTPHIECCTBA U MAarHETH3Ma, (DU3UKH
Konie0aHNH 1 BOJIH, KBAHTOBOW (DM3MKH, JJIEKTPOJMHAMHUKH, CTATUCTUIECKON (GU3nKN 1
TEpPMOJMHAMUKH, AaTOMHOW ¥ SAACPHON (HU3HUKH;

— HaBBIKAMU U METOAMKaMH 0000ILEHNUS Pe3yJIbTATOB PELICHHS, SKCIIEPUMEHTAIbHON
JIeSITENIbHOCTH;

— crnoco0amMy OLEHUBAHUS 3HAYMMOCTH U ITPAKTUYECKOI MPUTOIHOCTH TIOJTyYEHHBIX
pE3yNbTaTOB;

— BO3MOYHOCTBIO MEXAUCLUIUIMHAPHOTO IPUMEHEHMSI 3HAHUM, YMEHUN U BIIAJICHUH,
c(hOpMHUPOBAHHBIX MIPH U3YUSHUH Kypca o0mei Qu3uKy;

— OCHOBHBIMH METOJIAMH HCCJIEIOBaHHS B 00JacTH (U3UKH, TPAKTUIECKUMU YMEHUSIMHU
HaBBIKAMHU MX HCIIOJIb30BaHMS;

OIIK-3 cmocoOHOCTHIO UCTIONB30BATh 0A30BBIE TEOPETHIECKUE 3HAHNS (QYHIAaMEHTAIBHBIX Pa3/esioB 00IIeH 1

TEOPETHYECKOH (HDU3UKH

JUTA pCIICHUSL HpO(I)CCCI/IOHaJ'ILHLIX 3aaad

3HaTh

TCOPECTUICCKHUC OCHOBbBI (I)yHI[aMCHTaJ'ILHBIX (1)I/ISI/I‘ICCKI/IX HBHeHHﬁ, OCHOBHBIC ITIOHATHA,
3aKOHbI, MOJCJIN PA3JCIOB (1)I/ISI/IKI/IZ KJIaCCHYECKOU MEXaHHUKH, MOHG'KyHﬂpHOﬁ (I)I/ISI/IKI/I nu
TCPMOANHAMUKH; JICKTPOJUHAMUKHA U MAaru€Tu3sma; Orn-TukKu; aTOMHOI (1)I/ISI/IKI/I, (I)I/I3I/IKI/I
ATOMHOTO A/1pa U SJIEMCHTAPHBIX YaCTHUILL

YMeTh

OneprupoBaTb OCHOBHLIMU NNOHATUAMU, 3aKOHAMU U MO CJISIMU (1)H3I/IKI/I.

Bnaners

HpO(l)CCCI/IOHaJ'ILHBIM SA3BIKOM HpeZ[MCTHOI\/’I 00J1aCTH 3HAHUS




4. CTpykTypa, 06bEM U coepkaHie TUCHMILUTUHBI (MOIYJIs1)

OO6mast TPYZOEMKOCTh TUCIUILINHEL cocTaBisieT 25 3adeTHbIX enuHun 900 akas. 4acoB, B TOM YHCIE:
— KOoHTaKkTHast pabora — 381 akaz. 4acos:

— ayouropHast — 350 akas. 4acos;

— BHeayauTopHas — 31 akaza. gacos

— caMmocTosTenbHas padora — 340,5 akaz. 9acos;

— IOATOTOBKA K 9k3aMeHy — 178,5 akan. gaca

®dopma aTTecTanuy - 3K3aMeH, KypcoBas paboTa

AynuTopHas .
KOHTaKTHas paboTta g 8 DopMa TeKyIIero
Pazmen/ Tema (B aKa. yacax) % “:’( Bun _ [onTpoA Kon
T —— % > |CaMOCTOATENBHOH [ycrieBaeMOCTH 1 B —
% a6, |mpaxr. | o o paboThl MIPOMEKYTOUHOU
o |JIek. e 5 aTTeCTallnU
z 3aH. [3aH. Z S
@) O o
1. Mexanuka
1.1 Beeneune
DU3NUECKUE OIIBIT, [Touck 5
M3MEPEHUS, BETUYUHBI, AOHOTHATEILHOU
3aKOHBI, MOJIEIIH, HHq)OPM%HHH no
PMITUPUICCKHE ?ajgg;{;)g TeME YCTHBIH HIH
3aKOHOMEPHOCTH. p THChMEHHELH
MaTemaTyeckuii 2 5,3 oubmmorpaduyec ompoc
anmapat. O6iue KHM MaTe (cobecenoBanue),
(br3HUECKHe TOHSTHS: puanamu, AK3aMEH
GeCKOHEYHO OOJIbIIAs U CTpaBOIHUKAMH,
MaJiast BeJIUYMHbI, MaKpPO- Kara-joramu,
1 MUKPOSIBJICHUS; CloBapsAMH,
COCTOSIHHE CUCTEMBI U SHIHKIONCANAMH
1.2 KunemaTtuueckue
[Ipe/ICTABICHUS MEXaHUKH
[IpocTpaHCcTBO U Bpems,
nBrokenne. Knaccuueckast
1 KBAHTOBAsI MEXaHUKH.
Cuctema oTcyeTa.
CBOOOTHBIE TEA. 3
[IpyHIMO HHEpLIUT ITonck
["amunes. UCO. TpuHumn JIOTIOJTHUTENBHOM
OTHOCHUTEIIEHOCTH. HHPOPMAIIUH T10
|AGCOTFOTHO TBEpPIOE 3aJlaHHOM TeMe yCTHE HTH
rero. CTereHu CBOOOIBI. (pabota ¢ TCEMEHHbL
TpaexTopusi. CKOpOCTb. 6 8 6ubnuorpaduuec onpoc
Y ckopenne. KunemaTtuka KHM (cobeceoBane),
MaTepHaIbHON TOUKH. MaTepHallaMH, SK3AMeN
MarepuaibHas TOYKa. CIPaBOYHUKAMH,
[TpeoOpazoBaHmst Karajoramu,
Canunes. CiaeacTBus CJIOBapsIMH,
peoOpa3oBaHni SHIUKIONEAUSIMHU
[anumes.
OrpaHHYCHHOCTh
TaJTMIICEBCKUX
[peJCTaBICHUN O
CBOMCTBaX MPOCTPAHCTBA
1 BpEMCHH.
[IneoOnazoBaHus




1.3 IluHamMuuecKue
[IPUHIUITB MEXaHUKH
CoCTOSTHHS MEXaHUYECKUX
cucteM. CocTosTHUE
[YaCTHIIB 1 CHCTEMBI
[UaCTHI B KJIACCUYECKOU
(huznke U B
[PEIATHBICTCKOM 00IacTH.
YpaBHEHUS TBUKECHUS B
KITACCUYECKON MEXaHHUKeE.
Mmmynsc. Cuna. Lientp
MHEpLUUU. AJTUTUBHOCTD
Maccel. Mmiyibse
[PEISITUBUCTCKOM
[4aCTHIIBL.

Bupl B3aMOAEHCTBUN U
crel. @yHIaMeHTaIbHEIC
B3aMMOIEHCTBHSL.
['paBUTALlMOHHBIE
B3alMOJIEUCTBHS. 3aKOH
Kynona. Bzaumonetictsue
PIIEKTPOHEUTPAJIBHBIX
YaCTHII.

[loTeHIManbHAs SHEPTHUS.
Cua u rpagueHT
MOTEHIIHATBHON YHEPTHUH.
[ToTEeHNMATTEHOE CUIIOROE

ITouck
IOIIOJIHUTEIHLHOM
HHPOPMALIUH T10
3aJJaHHOH TEME
(pabora ¢
oubnuorpaduaec
KUM
MaTepHUaaMH,
CIPaBOYHUKAMH,
KaTaJloraMu,
CIIOBapsIMH,
SHIUKIIONEIUIMHI

YCTHBIN WIIN
[IUCHbMEHHBIN
ompoc
(cobecenoBanue),
9K3aMeH

1.4 3aKOHBI COXpaHCHUS
(bu3MUECKUX BENUYNH
[TporcxoxaeHne 3aKOHOB
coxpaneHus1. Pusnueckoe
coZieprKaHne
mpeoOpa3oBaHuUit
(byHIaMeHTaIbHOM
CHIMMETPHH.
CoOTBETCTBHE 3aKOHOB
COXpaHEHHS (QU3NIECKUX
BEJINUUH
peoOpa3oBaHMAM
(byHmamMeHTaIbHOM
CHIMMETPHH.

3aKOH COXpaHEHHs
MMITyJIbCa B KJIACCHYECKOH
MexaHUKe. 3aKOH
COXpaHEHHMs] SHEPTHH B
KJIACCUYECKON MEXAHHUKE.
3aKOH COXpaHEHUs
MOMEHTa UMITyJIbCa B
KJIACCUYECKON MEXAHHUKE.
MOMEHT uMITyJibCca
HacTHIBI 1
M30JIMPOBAHHON CHCTEMBI

HEDCTATHBHUCTCKIX

[ouck
JIOTIOTHUTENbHON
HHPOPMALIUH T10
3aJJaHHOU TEME
(pabota ¢
6ubnuorpaduuec
KM
MaTepualiamy,
CIpaBOYHUKAMH,
KaTaJoramH,
CJIOBAPSIMH,
SHIUKIIOTIEAUSMH

YCTHBIM WIIN
MACbMEHHBIHN
ompoc
(cobecenoBanue),
9K3aMeH




1.5 Hekotopeie
[IPUMEHEHUS 3aKOHOB
MEXaHUKU

/[BrokeHUE 3apsKEHHOM
UaCTHIIBI B
>IIEKTPOMArHUTHOM TIOJIE.
Crna Jlopenta.
/[BrokeHUE 3apsKEHHOM
JACTHUIIBI B OTHOPOTHOM
SIEKTPUUECKOM TOJIE.
/[BrOKEHUE 3apsyKEHHOU
JACTHUIIBI B OTHOPOTHOM
MarHUTHOM II0JIE.
/[BIDKEHHE TyYKOB
3apsKEHHBIX
MUKPOYACTHI] B
>IIEKTPOMAarHUTHBIX
MOJIAX.
[Hepensrusucrckoe
IBIDKEHUE YaCTULBI B
[ICHTPaJIBHOM TI0JIE.
3amaya IByX TeIl.
CucteMa 1ieHTpa Macc.
Bropoii 3akoH Kemnnepa.
DddexrTuBHasT
[OTEHIMAIbHAS SHEPTUsl.
/BroxeHe B
KYJIOHOBCKOM IIOJIE.
[Konnueckue ceueHust.
[IepBeiii 3axon Kennepa.
Tperuii 3akon Kemnepa.
[lepBas u BTOpas
KOCMHYECKHE CKOPOCTH.
[Yron paccesHus.
[Yrpyrue u Heynpyrue
cTOIKHOBeHHsL. OCHOBHBIE
[OHATUA. YIIpyroe
CTOJIKHOBEHHE JBYX
uacTul. CTOJIIKHOBEHHE
CIIMAOINXCS YACTHIL.

ITouck
JOTOJTHUTEILHOM
nHdopmanuu mo
3aJJaHHOM TeMe
(pabora ¢
6ubmmorpaduuec
KHUM
MaTrepuagami,
CIIPAaBOYHHUKAMH,
KaTaJIoTaMH,
CJIOBapsIMU,
SHIIUKJIOIIE TUSIMH

YCTHBIN WIIN
MACbMEHHBIN
onpoc
(cobecenmoBanue),
3K3aMEH

1.6 InHamMuKa TBEPIOTO
Tena

[KrHeMaTHKa JBIKEHUS
ATT. YpaBHeHus
isrokenns ATT.
CBOOOTHBIE OCH.
["'upockor.
['Mpockonnyeckui

b dexr.
['mpocKomUYecKre CUITBI.
[Ipeneccus.

Poruaru. [Tapa cui.
[PaBHOBECHE Tema.
[IprHINT BO3MOXKHBIX
(BUpPTYaIBHBIX)
epeMereHui.
(DJIEMEHTBI TEOPUH
yrpyroctu. CBsi3b MEXIY
e opmarnueit u
HanpsokeHneM. OCHOBHEIE

[Mouck
JIOTIOTHUTEIBHOM
HHPOPMALIUH 10
3aJlaHHOU TeMe
(pabota ¢
6ubnuorpaduuec
KHUM
MaTepualiamy,
CIPaBOYHUKAMH,
KaTaJioramu,
CJIOBapsIMH,
SHIIUKIIOTICAUSIMU

YCTHBIN WIH
MACbMEHHBIHN
onpoc
(cobecenoBanue),
3K3aMEH




1.7 Oemwxenune B HUCO
HCO. Critsl HHEpIHH.
CHyIpI HHEPIIUU BO

ITouck
JIOTIOJTHUATEILHOMN
nHPOPMAIIIHU TI0
3aJJaHHOU TEME

YCTHBIN WIIN

1.8 I'paBuTanmonHoe mnoie
[HarpskeHHOCTB moJist
TaroteHus. Teopema
Octporpaznckoro-I'aycca.
[Totenmman. Pabora crn
OIS

nHdopmanuu mo
3aJJaHHOM TeMe
(pabora ¢
oubnuorpaduaec
KM
MaTeprallaMy,
CIpaBOYHUKAMH,
KaTaJoTaMH,
CIIOBapsMH,
SHIUKIIOTIEAUAMU

BpaIIalOINXCS CHCTEMAX (padora c MUCHMEHHBIH
P oubnuorpaduuec
oTCUETA. ompoc
KUM
BiustHre BpameHus (cobecenmoBanue),
MaTepHaJlaMH,
3eMIIM Ha IBIDKEHHUE TEJL. JK3aMeH
CIPaBOYHUKAMH,
3aKOHBI COXPaHEHUS B KATATOraMH
HIICO. ’
CIIOBapsIMH,
SHIUKIIONEUIMHI
ITouck
JOIIOJIHUTEJILHOMN

YCTHBIN WIIN
[IUCHbMEHHBIN
ompoc
(cobecenmoBanue),
9K3aMeH




1.9 Konebanust 1 BOIHBL
OnHOMEpHBIIT
rapMOHUYECKUN
octuiusitop. [lapameTpsl
cocTosHUS B (hopma
3ammcy 3aKoHa
rapMOHUYECKOTO
KOJIEOaHU.
["apmonHnueckoe
KoJIeOaHHe YaCTHIIBL.
MexaHuueckue
OCHIMJLTHP YIOTITUEC
cuctemsl. [lonHas
PHEpPTHs OCHMILIATOPA.
(OZHOMEPHBIH OCIHILIATOP
C TpeHUEM. Y paBHEHUE
ero JBIKEHHS.
ATIepHOTIIECcKOe
BIDKEHHUE. 3aTyXaromme
KosreOanus. JJoOpOTHOCTE.
BriHyX1eHHBIC
KoJieOaHus. 3aKOH
BI)IHy)KZleHHI)IX
KoyieOanuii. Pe3onanc.
[lapamerpuueckue
KOJIEOaHU.

[Konebanus B cucTeMax ¢
HECKOJIBLKHUMHM CTEIIEHSIMH
cB00O1bI. Cll0)KEeHHE
rapMOHUYIECKAX
KOJIEOAHUI OHOTO
HanpasyieHUus. Mertog,
[KOMIIJICKCHBIX aMHHHTy}I
158 BeKTOpHI)IX Z[I/IanaMM.
|AHAITN3 CIOKHBIX
Kkonebanuit. Psig @ypee.
Croxxenue
rapMOHUYECKUAX
KoJIeOaHUH B TBYX
B3alMHO
MePIICHIUKYIISIPHBIX
HarpaBiIeHUIX. OUrypst
UTuccaxy. Konebanus
CBAA3AHHBIX CUCTCM.
Bomuel. [1nockas
MOHOXpOMaTI/I‘IeCKaSI
BoJTHA. MTHOBEHHOE
[pactpesieieHne
CMEIIEHUH, CKOPOCTEN U

meopManuy B BOJHE.
ql}\l}\F‘V’T‘ T[nrrrlpr\a

ITouck
JIOTIOJTHUTEIIbHOU
nHdopmanuu mo
3alaHHOU TeMe
(pabora ¢
oubnmorpaduaec
KM
MaTeprallaMHy,
CIpaBOYHUKAMH,
KaTaJoTaMH,
CJIOBApPSIMH,
SHLUKIIONEAUIMH

YCTHBIN WIIH
[IUCHbMEHHBIN
ompoc
(cobecenmoBanue),
9K3aMeH




1.10 AkycTHdeckue
BOJIHEI

(CKOpOCTB 3BYyKa.
/Tucniepcus 3ByKa.
DU3NO0IIOTHYECKUE

ITouck
JIOIIOJIHUTEIIbHOMN
nHdopmanuu mo
3aJJaHHOM TeMe

YCTHBIN WIIN

OHIOUKJIIONCAUAMH

XapaKTEPUCTHUKU 3BYKa: (paGOTa c .
FPOMKOCTB, BEICOTA 4 g ouborpaduec | oo CHHEIH
TeMOp. BrnaypansHbIit KHM ?HPGOC )
cobecemoBaHne
b Pexr. MaTrepuagami, 3K3aMeHﬂ ’
AKyCTI/I‘IeCKaH KaBUTalUAd. CIIPAaBOYHUKAMHU,
3aTyxaHue 3ByKa. KaTaJoramu,
3ByKOBas BOJIHA B cloBapAMH,
CTpyHax U TpyOax. SHIIUKIIOTICAUSIMU
Y HapHbIC BOJIHBL
ITouck
1.11 I'mppoamHaMuKa o
N JIOTIOTHUTEIHHOM
TedueHne KUIKOCTEN U
HHPOPMAIIIH 110
ra3oB. YpaBHEHHE N
3aJJaHHO TeMe .
bepryu. MMiynbsc YCTHBIN WIIH
CTpyH" (paGora ¢ MUCHhMEHHBIN
PYIL oubnmorpaduuec
Bsi3kocTh. YpaBHEeHHUE 4 8 orpoc
o KUM
[Tyaseiins. TypOynentHoe (cobecenoBanue),
MaTepHUalaMH,
reuenue. Yucio 9K3aMEH
. CIPaBOYHHKAMH,
Pelinonbaca.
KaTaJoramu,
[ToxpemHas cuiia KpbLIa. CHOBADSIMIL
Dddexr Marnyca. PAMH,
SHIUKIIOTICAUSIMU
Toro mo pazmery 54 85,3
MToro 3a cemecTp 54 85,3 JK3aMeH
2. MonekynspHas puzuka u
TEPMOIMHAMHUKA
[ouck
JTOTIOTHUTEIHHOM
2.1 [IpenmeT u 3agaun HHPOPMALIUH T10
MOJICKYIISIPHOH (DU3UKH, 3aJJaHHOH TeMe .
YCTHBIH WIH
OCHOBHEBIC ITOHATHS, (pabota ¢ N
MUCHMEHHBIN
(OCHOBHBIE TTOJIOXKEHHSI o6ubnuorpaduuec
4/11 4 onpoc
MKT, cuibt KUM MaTe-
(cobecenoBanue),
MEKMOJICKYJIIPHOTO puanamu,

o 9K3aMeH
B3arMOICHCTBYS, SHEPTHS CIpPaBOYHHKAMH,
B3arMOICHCTBUS. Kara-Joramu,

CIIOBapsMH,
SHIUKIIOTIC AUSIMU
4
[Touck
OIIOJTHUTENbHOM
2.2 MonekynsipHO- A
HHPOPMALIUH T10
KHHETHYCCKAst TCOPHS .
3aJJaHHOH TeMe .
ra30B: MOHATHE YCTHBIH WIH
(pabota ¢ .
MIea bHOTO ra3a, Makpo U MTUCHMEHHBIN
oubnmorpaduaec
MUKpOTIapaMeTPEHI, 421 4 ompoc
KHUM Mare-
OCHOBHOE YpaBHECHHE (cobecenoBanue),
puanamu,
MOJICKYJISIPHO- 9K3aMeH
. CIPaBOYHHKAMH,
KHHETHYCCKON TEOpHUH
Kara-Joramu,
ra3oB, CIICACTBUS U3 HETO
CIIoBapsMH,




2.3 Onpenenenne
CKOpOCTEH ra30BbIX
MOJICKYJI, CPETHSIA
KBaJpaTHUIHAs, CPECIHSIL

ITouck
JIOTIOJTHUATEILHOMN
nHPOPMAIUH TI0
3aJJaHHOU TEME

YCTHBIN WIIN

(pabora ¢ .
apudmMeTHIecKas u GG Orpadutce MIICbMEHHBIN
HaMBEpOSTHEHIIasM 421 - Mars ompoc
CKOpPOCTBH, pacipeeeHue HATTAMI (cobecenoBanme),
MOJIEKYJI IO CKOPOCTSIM:! E HpaBO‘H;HKaMPI 9K3aMEH

2
paACTIPCNCIEHIC KaTa-Joramu
MakcBeia, KpuBast CLOBAPSMIL ’
[pacIIpeeIICHUs, aHAINS. BHHHKIJ)'IOHC’IH/IHMI/I

ITouck
2.4 Teopema o JIOTIOJTHUTENbHOM
[PaBHOMEPHOM nHdopmanuu mo
[pactipesieieHuH SHEPTUU 3aJaHHOI TeMe S —
M0 CTETICHSM CBOOOIBI (pabora ¢ iHCLMeHHHﬁ
(Teopema BonpmMana), 41 oubnuorpaduaec OIDOC
BHYTPCHHSS SHEPTUS KM MaTe- (c (F Gecenionante)
CHCTEMBI, 9HCIIO pHuanamu, SK3AMEH ’
CTOJIKHOBEHHH MOJICKYJI CIpaBOYHUKAMH,
rasa, CpeHss AIHHA KaTa-JIOTaMH,
cBOOOHOTO Mpobera CJIOBApPSIMH,

SHLUKIIONEAUIMH

ITouck

JIOTIOJTHUTEIbHOU

nHdopmanuu mo

3alaHHOU TeMe .

2.5 SIBnenus nepenoca: (pabora ¢ YCTHBIH WK
i dysus, 3axoH Ouka P MUCbMEHHBIN

’ ’ oubnuorpaduaec
KodprunueHT quddy3uu, 4/11 UM MaTe ompoc
3aBrCHMOCTh MU Py3un HATTAMI (cobecenoBanme),
0T ITApaMeTPOB COCTOSTHUS EnpaBoqI;HKaMn 9K3aMEH

9

KaTa-JIOTaMH,

CJIOBAPSIMH,

SHLUKIIONEANUIMH

[Mouck

JIOTIOJTHUTEIbHOU

nHdopmanuu mo
2.6 SBieHust nepexoca: $op N

3aJaHHOIl TeMe .
BHYTpEHHEE TPEHHE, (paBora ¢ YCTHBIH WIIN
BSI3KOCTB, YpPaBHEHHE 62@1“0 adiaec MHUCbMEHHBIN
HbroroHa, k03 duumeHT 4/11 - Maig ompoc
BHYTPEHHETO TPECHUS, €T0 HATTAMI (cobecenoBanme),
3aBUCHMOCTB OT P ’ 9K3aMEH

CIpaBOYHUKAMH,

[TapamMeTpOB COCTOSHHSI. <ATA-TOrAMI
&

CJIOBAPSIMH,

SHIUKIIOTIEAUSMH

[Mouck

OIOJIHUTENBHON
2.7 SIBnenus nepenoca: fm (bopMatH 10
TEIJIOPOBOTHOCTb, JAIAHHOI TeMe
ypaBHeHHE Dypbe YCTHBIN WU
’ (pabota ¢ N
ko> UITHEHT MMUCbMEHHBIN
oubmuorpadudec
TEIUTOTIPOBOHOCTH, €TO 4/11 UM MaTe ompoc
3aBUCUMOCTD OT HATTAMI (cobecenoBanue),
[TapaMeTpOB COCTOSIHUSL. Er[ aBoqI’mKaMI/I 9K3aMEH
O0001eHHOE ypaBHEHNE Kafa oraMi ’
[epeHoca ’
p CJIOBAPSIMH,

OHIUKIONCAUAMUA




2.8 TTonsTre Bakyyma, €ro
BU/IBI, XapaKTEPUCTHKH H
[oJiyuyeHue. SIBnenust
[epeHoca B BaKyyMe:

b dysms,
TETIIIONPOBOIHOCTB,
BHYTpEHHEE TPEHHE

421

ITouck
JIOTIOJTHUATEILHOMN
nHPOPMAIUH TI0
3aJJaHHOU TEME
(pabora ¢
oubnuorpaduuec
KHUM MaTe-
puamamu,
CIPaBOYHUKAMH,
KaTa-JI0TaMu,
CIIOBapsIMH,
SHIUKIIONEUIMHI

YCTHBIN WIIN
[IUCHbMEHHBIN
ompoc
(cobecenmoBanue),
9K3aMeH

2.9 OcHOBBI
TepMOTHHAMHUKH:
OCHOBHBIE ITOHSATHS,
MepBoOe HavaiIo
TepMOIMHAMHUKH, paboTa
rasa B H30IIpOIIECcCax,

6/21

ITouck
JOTOJHUTEILHOM
nHdopmanuu mo
3aJJaHHOM TeMe
(pabora ¢
oubnuorpaduaec
KHM MaTe-
puanamu,
CIIPABOYHHUKAMHU,
KaTa-JIOTaMHu,
CJIOBapsIMH,
SHITUKJIONE TUIMM

YCTHBIN WIIN
[IUCHbMEHHBIN
ompoc
(cobecenmoBanue),
9K3aMeH

2.10 TennoemMKoCTh
BEILICCTBA, yACIbHAS U
MOJIIpHAS TEINIOEMKOCTb,
ypaBHeHHE Maliepa

411

[Tounck
JIOTIOJTHUTEIbHOU
nHdopmanuu mo
3alaHHOU TeMe
(pabora ¢
oubnuorpaduaec
KHM Mare-
puamamu,
CIPaBOYHUKAMH,
KaTa-JIOTaMH,
CIIOBapsIMH,
SHLUKIIONEANUIMH

YCTHBIN WIN
MMACbMEHHBIN
onpoc
(cobecenmoBanue),
3K3aMeH

2.11 AnuaGaTHbli
[IpoLecc. YpaBHEHUE
[lyaccoHa., moka3artenb
a1Ma0aThl, TOJTUTPOITHBII
Mpo1iecc.

6/211

[Tounck
JIOMOJIHUTENIbHOM
HHPOPMALIUH 10
3aIaHHOM TeMe
(pabota ¢
6ubnuorpaduuec
KHM Mate-
puanamu,
CIPaBOYHUKAMH,
KaTa-JIOTaMH,
CIIOBapsIMH,
SHIUKIIOTICAUSIMU

YCTHBIN WIH
MMACbMEHHBIN
ompoc
(cobecenmoBanue),
JK3aMeH

2.12 Tukn Kapno. KIT/]
rkina KapHo, BTOpoe
Hayajao TEPMOAMHAMUKH.

4/11

ITouck
JIOTIOJTHATEILHOM
HHPOPMALIUH 110
3aJJaHHOM TEMeE
(pabota ¢
oubmuorpadudec
KM MaTe-
puanamu,
CIPaBOYHUKAMH,
KaTa-JI0TaMH,
CJIOBapsIMH,
SHIHUKIIONEUIMHU

YCTHBIN WU
MMUCbMEHHBIN
onpoc
(cobecenoBanmue),
3K3aMEH




2.13 HepaencrBo
(paBencTBo) Kitaysuyca,
MOHSTHE SHTPOIHNH, €€
(hm3ndeckuii CMBICT,
(OCHOBHOE ypaBHEHHE
TepMOIMHAMUKH, 3aKOH
BO3pacTaHMs SHTPOITUH,

ITomck
IOIIOJIHUTEIHLHOM
HHPOPMAIIIH T10
3aJJaHHOH TEME

YCTHBIN WIIN

OHIOUKJIIONCAUAMH

CTATUCTHYECKUH CMBICIT (pabora c HCEMEHHbIH
BTOPOTr0 Havyasia oubmmorpaduuec
421 4 P onpoc
TepMOMHAMUKH ( KHM Mare-
(cobecenoBanue),
TepMOAMHAMHUYCCKAS puanamu, SK3AMCH
BEPOSTHOCTb, CIPaBOYHUKAMH,
CTaTUCTHYECKAS KaTta-JI0raMu,
hopMyIHpOBKa BTOPOTO CIIOBApPsIMH,
Havyana TepMOAUHAMUKH, SHITUKJIOTIEAUSMHI
rpaHUIBl TPUMEHUMOCTH
BTOpPOro Hayana
TepPMOJINHAMHUKH),
ITonck
JIOTIOTHUTEIHHOM
HHPOPMALIUH T10
2.14 ATmocdepHOE SANIAHHOI TeMe
TaBIeHNE, (pabora ¢ YCTHBIH WK
GapomeTpuyeckas 61;1)/16m/10 adpiice MIUCHEMEHHBIN
hbopmyina, pactipenencHue 4/11 2,4 - Ma;g ompoc
bonbiMana, HaTAM (cobecenoBanue),
[pacrpeieicHue p ’ 9K3aMEeH
CIPaBOYHHKAMH,
MaxkcBemia-bonsimana.
KaTa-JIoraMH,
CIIOBapsMH,
SHITUKIIOTIETUSAMHI
2.15 PeanbHbIC Ta35bI:
OTCTYIJICHUE 3aKOHOB Tonck .
[PealbHBIX 308 OT AOTIOTHHTETLHOU
3aK0HOB UIEATBHBIX HHq’OpMim’m 1o
3aIaHHOM TeMe N
ra3oB, ypaBHEHHE ( §60Ta . YCTHBII WiIH
BanjiepBanbca, CMbICT 6p 5 MHCEMEHHBIH
[ONPaBOK U UX PacHer, 421 4 KEMHBI:;;B‘@H%C ompoc
@QHAJIN3 ypaBHCHUA, (cobecenoBanue),
CpaBHEHHE H30TEPM puranam, 5K3aMEH
Bariepsasca c CIpPaBOYHUKAMU,
BKCIIEpUMEHTAIbHBIMH, Kara-Joramu,
KPUTHYECKOE COCTOSIHUE C/IOBapsAMH,
rasa, ero mapameTpsl, SHIHUKJIOTIEANAMHA
ITonck
. OITOJTHUTEIIbHOI
2.16 dusuka KUIKOCTEM: A
HHPOPMALIUH T10
MEXaHUYECKHE U SAnAHHOM TeMe
TepMOIMHAMHYECKIE CTHBIN WITH
. . (pabora ¢ .
CBOMCTBA JKUKOCTEM, GubmOrpad e MTHCHEMEHHBIH
[MOBEPXHOCTHOE 4/11 4 - Mag) onpoc
HaTsDKeHHE, (opMyIia HATTAMI (cobecenoBanue),
JTamtaca, siBJIeHUE p i 9K3aMeH
CIPaBOYHHKAMH,
KaITISIPHOCTH,
KaTa-JIOraMH,
CMaYMBaeMOCTh
CIIoBapsMH,




2.17 TBepaple Tena:
00IIME CBENECHUS O

ITouck
JIOTIOJTHUATEILHOMN
nHPOPMAIUH TI0
3aJJaHHOU TEME

YCTHBIN WIIN

rucTepesnc, Mbe303PPeKT.

OHIOUKJIIONCAUAMH
\

(pabora ¢ .
TBEPIOM TeJie, HEKOTOPHIC [MCbMEHHBIH
. 6ubmmorpaguaec
CBOMCTBA KPUCTAJLIOB, 4/11 4 ompoc
KHM Mare-
MEXaHHUYECKHUEe U (cobecenmoBanue),
. puazamy,
TCILUTIOBBIC CBOMCTBA 9K3aMEH
CIIPABOYHUKAMH,
TBEPIIOTrO TeJIa.
Kara-JIoramu,
CIIOBapsIMH,
SHIUKIIONEUIMH
Toro mo pazmery 72/241 66,4
lToro 3a cemectp 72/241 66,4 9K3aMEH
3. DaexTpoauHaMUKa
3.1 DrekTpocTaTHUECKOE [Touck
B3aMMOJCICTBUE U JIOTIOJTHUTEIbHOU
HIIeKTpOCTaTHIECKOE UH(POPMAIINH 110
[oJIe: MOHATHE 00 3aIaHHOU TeMe
biteKTprUecKOM 3apsie, (pabota ¢ YCTHBIN HITH
bIteMeHTapHBIN 3apsi, oubmrorpaduuec |THCPMCHHBIN
HIIEKTPOCTATHYECKOE 411 4 KM omnpoc
B3aMMOJCICTBHE, 3aKOH MaTrepHaiaMu, (cobecenoBanue),
KysoHa, cripaBouHuKamu, [K3aMCH
BIIEKTPOCTATHYECKOE KaTaJoraMm,
[oJie, ero CIIOBapsIMH,
XapaKTePUCTHKH SHIUKIIONEAUIME
(zzorran Qmx 11 AY
3.2 DIEKTPOCTATHIECKOE [Mouck
[0JTe MPOTSHKEHHBIX AOTIOTHHTETLHOU
3apsKEHHBIX TE: MH}OPMAIIHH TI0
MPHHIIHAI CYTIEPIIO3UIIHA 3allaHHON TEMC S
HIIEKTPOCTATHYECKUX (pabora ¢ Z{I/ICLMeHHHﬁ
rodteit, mose oubnmorpaduaec
4/1U 44 |xum ormpoc
HIICKTPHIECKOTO UTIOJIS, (cobeceopane)
[pactipesieneHue 3apsioB Marcpuaiamu, KM ’
M0 (PU3MUECKUM TeJaMm, CTIpaBOTHAURAMMH,
reopema OCTpOrpaacKoro-| KaTajloramu,
[Caycca, €€ IPAKTHIECKOE CIIOBapsAMH,
NpHMeHenHe. ?HHHKHOHCI{I/IHMI/I
ITouck
3.3 IuoIeKTpHKH B JIOTIOHUTEIbHON
HIIEKTPOCTATHYECKOM MHGbOPMAIIH TIO
[0J1e: MOJIAPH3AIIUS 3a1aHHOM TeMe
[I13JIEKTPUKOB U €€ BUJIBI, (paboTa ¢ YCTHBIHA WK
T3IeKTpUYecKast Guborpaduec |HCHMEHHBIH
[IPOHHUIIAEMOCTH H 4/11 4 KM ormpoc
BOCTIPHHMYHBOCTb MaTepHatamu, (cobecenoBanue),
aIeKTprKa, BEKTOP cripaounnKamy, |?K3aMeH
[10JIApU3aLllny, Karajgoramu,
CErHETORJIEKTPUKH, coBapAMH,




3.4 DIEeKTPOEMKOCTh U

Ulenma

OHIOUKJIIONCAUAMH
A

KOHJCHCATOPBI: IIOHATHE IHouck 5
DIICKTPOCMKOCTH, JAOIIOJIHUTC/IbHON
bIEKTPOEMKOCTE I/IHtl)OpM%iuMH o
MPOBOIHHUKA, 3a7aHHOI TeMe §
KOHZECHCATOPBI, UX (pabora ¢ YCTHBIA HiH
KTaccH(HKAIHS, EMKOCTD oubnuorpaduyec |MUCHMEHHBIN
[IIOCKOTO KOHAEHCATOPA, 4/11 KM omnpoc
COeTIHCHHE MaTepHaJlaMH, (cobecenoBanue),
KOHICHCAaTOPOB: CIIpAaBOYHUKAMH, |9K3aMCH
[apajulesIbHOE, Katajoramy,
mocyieioBaTeIbHOE, CJI0BapsMH,
CMEIIIaHHOE, CJIOXKHOE - SHIUKJIONCANSIMHI
3axonsl Kupxroda nms )

ITouck
3.5 DHeprus JIOTIONTHUTENBHOMN
PIIEKTPOCTATHIECKOTO I/IHq)OpM%L[I/II/I o
[OJIsI, SHEPTHS 3apsja, 3aJJaHHOI! Teme 5
CHCTEMBI 3apsIIIOB, (pabora ¢ YCTHBIA WM
3apsKEHHOTO oubauorpaduuec |THCEMCHHBIN

4/11 KHM ompoc

[POBO/IHUKA, JHEPTHs (cobece10BaHIE)
KOHIICHCATOpA, SHEPTHS U MaTepHajaMH, >
[IOTHOCTb SHEPTUU crnpaBoyHrKamu, |PK3aMCH
PIEKTPOCTATHIECKIX Katajoram,
MOJIeH. CloBapsIMH,

SHIUKIIOTICAUSAMU

A}
3.6 [TocTostHHBIIH
PIEKTPUYECKUN TOK: Hownck 5
MOHSATHE U YCIOBUS JIOTIOJTHUTEIbHOM
BO3HUKHOBEHUS HHq)OPMilHPH/I o
>IIEKTPIYECKOTO TOKA, €T 3a/[aHHOU TeME 3
XapaKTEPUCTUKU, 3aKOH (pabora ¢ YCTHBIU I/IJII/IV
OMa 7S OTHOPOIHOTO oubnuorpadudec |MUCHMEHHBIN
[ydacTKa LCIIu, 4/11 KHM OoIpocC
CONpOTUBIICHNE MaTepHallaMH, (cobecenmoBanue),
IPOBOJHMKOB, UX CIpaBOYHUKAMH, [IK3aMeH
COCIMHEHUS, TIOHSTHE O KaTajioramu,
CBEPXIIPOBOJUMOCTH, CJIOBapsMHU,
[MOTEHIIOMETD (cXeMa, SHIUKJIONCTUAMHA
MIPUHITAI PaOOTHI, )

[Touck
3.7 SamxuyTse JTOTIOTHUTEIHLHON
DIIEKTPUYIECKHE [ETIH: WHOPMAIIH 0
[MOHSATHE 00 UCTOYHHUKE 3A2HHOMN TeMe
roka, DJIC ucrounuka (paGora ¢ YCTHBIH HIH
ToKa, 3akoH OMa 71t GubmHorpadec HHCBMEHHBII
3aMKHYTOMH LienH, IpaBuia 4/11 KHM onpoc
Kupxroda, mx MaTepHatamu, (cobecenoBanme),
MPUMEHEHNE, TEI0BOe cripaBodHuKamy, |2K3aMEH
eiicTBHE STEKTPUIECKOTO KATATIOTaMH,
TOKa, 3aKOH [I>koyis- ClIOBApMH,




3.8 Di1eKkTponpoBOAHOCTH

)

TBEPABIX TEN: Iouck

K1accu(UKaIis JIOTIOJTHUTEIHLHOU

KPHCTAJIIOB TI0 nHdopmanuu mo
5IIEKTPOIIPOBOAHOCTH, 3aJaHHOI TeMe

MPUPOIA HIIEKTPUIECKOTO (pabota c YCTHBIA UIu
TOKa B METaJlIaX, , OMBITHI 6ubmmorpadudec (mucpMeHHBIH
Puke, Tonvena-Crroapra, 4,21 KAM onpoc
(OCHOBBI KJIaCCHUECKOI MaTepHaJlaMH, (cobecenoBanue),
PIIEKTPOHHOM TeopHUn CIPaBOYHHUKAMH, [IK3aMeH
[IPOBOIMMOCTH METAJIIOB, KaTaJ0TaMH,

TPYIHOCTU TEOPHH, BEIBOJ CIIOBApSIMHU,

akonoB Oma, Jxoyis- SHLUKIIONEANUSMH

Ulennia, Bugemana- )

Dpanma, 3¢dexra Xomma

3.9 DIIeKTPOIPOBOIHOCTD IMownck

MOTYNPOBOHHUKOB B JIOTIOJTHUTEIbHOU

DIIEKTPOHHOH Teopuu: nH(popmManuu mo

[TOHSATHE O 3aJJaHHOH TeME
[OJIyIPOBOJIHUKAX U UX (pabora ¢ YCTHBIN WK
BUIaX, CTPOCHUE 6ubnmorpadudec (mucpMeHHBINH
[1OJIyIIPOBOJHUKOB 421 KUM ompoc
[pa3HBIX TUIIOB, COIJIACHO MaTepuagami, (cobecenoBanue),
>IIEKTPOHHOI TEOpHUH, CIpaBOYHUKAMH, [IK3aMeH
[OHSTHE O TEPMO- U KaTaJoramH,
(hoTOCONIPOTHBIEHNN U UX CIIOBAPSAMH,

MICTIONIb30BaHME, SHLUKIIONEAUIMH

OCHOBHBIC TTOJIOKEHUS )

3.10 TepmoanekTpoHHAS TMowuck

OMucCCHUs B BAKyyMe U JIOIOJIHUTEIHLHOMI

[TBECPABIX TCJIaX: IOHATUEC I/IH(I)OpMa]_[I/II/I 110

0 TEPMODJIEKTPOHHOK 3aJaHHOH TeMe

BMHUCCUM, PabOTa BBIX01a (pabota ¢ YCTHBII MK
PICKTPOHA, 3JTEKTPOHHBIS 6ubnuorpaduuec |NMCbMEHHBIH
mamIibl (MO U TPUOJ), 421 KHM ornpoc

X XapaKTepPUCTHUKH, MaTepHallaMH, (cobecenoBanue),
KOHTaKTHasl pa3HOCTb CIIpaBOYHUKAMHM, [3K3aMECH
MOTEHINAJIOB, 3aKOH KaTajaoraMH,

BoJibTa, CIIOBapsIMH,
[OJTYTIPOBOJHUKOBBIH SHIUKJIONEAUIMH

1101 M TPAH3UCTOP, UX )

3.11 [TpoBOAUMOCTB ITouck

PJICKTPOJIUTOB: IIOHATHE HOHOHHHTCHBHOﬁ

PIIEKTPOJINTA U HHPOPMALIUH 10
BIEKTPONUTHIECKOM 3a[JaHHOM Teme .
micconpanyu, 3akoH Oma (pabora ¢ YCTHBIH Mt
117151 3JIEKTPOJINTOB, oubauorpaduuec |THCEMCHHBIN
3aBUCHMOCTD 421 KHM Ompoc
conpoTnBens MaTepuaam, (cobecenoBanme),
biiekTponura ot CIIpaBOYHUKamH, [K3aMEH
TeMITepaTypBI, JIEKTPOIIU3 KaTaJoTaMH,

1 €ro 3aKOHBI, CIIOBapsIMH,

pUMEHEeHHe SHIUKIIOTIEANSMH




3.12 DneKTpUYecKuii TOK
B ra3ax: IIOHSATHE O
CaMOCTOSITEIIBHOM U

ITouck
JIOTIOJTHUATEIHLHOMN
nHPOPMAIUH TI0
3aJJaHHOU TEME

MAarHUTHOTO I10JIA TOKa,

OHIUKJIIONCAUAMUA
AY

HECAMOCTOSITEIIEHOM (pabota ¢ YCTHBIH i
ra30BOM paspsiae, yCIOBHs oubmorpaduec |THCHMEHHBIH
X BOSHUKHOBEHHS, BUJIbI 4/21 KIM omnpoc
ra30BBIX pa3pAOB, MaTepHanamu, (cobecenoBanue),
HIIeKTpHYeCcKre SBICHNS B cripaBouHmKamy, |?K3aMCH
[PUPO/IE, KATOHbIE JIYYH, KaTaNoramu,
pHMEHEHHE Ta30BbIX CII0BapsSMH,
[Pa3psiIOB B TEXHHUKE SHITHKJIONEISAME

AY
3.13 MaruutHoe ITouck
B3anMoeiicTBIE JIOTIOJTHUTENBHOM
(bH3UYECKHX TET: TIOHATHE UHPOPMAIIUH 10
0 MATHUTHOM 3aIaHHOH TeMe 5
B3aMMOJCICTBUH, BHIBI (pabora ¢ YCTHBIN .
B3aUMOJENCTBHSA, 3aKOH oubnnorpapuyec |MHCbMEHHBIN
[AMIiepa, MardHHTHOE M0JIe 411 KUM Ompoc
KaK MaTepUasbHBIH MaTrepHaiaMu, (cobecenoanne),
MOCPEHUK MAarHUTHOTO crpaBoyHUKamu, |2K3aMCH
B3aHMOJCHCTBIS, KaTaJoramH,
MHTYKI[MS MATHATHOTO CITOBapsIMH,
mosisi, 3akoH bruo-Casapa- SHITUKJIONEANSIMHU
Horoooo xx ana AY
3.14 B3aumonelictBue Towuck
MarHUTHOTO TIOJIS C JIOTIOTHUTENBHOM
BEIICCTBOM: 3aKOH MH(pOPMALIH 1T
[IOJTHOTO TOKA, MIOHATHUE O 3a1aHHOH TeMe
LUPKYJIALNT (pabora ¢ YCTHBIH WIH
HAIPAKCHHOCTH oubmmorpaduyec (nmucpMeHHBIH
MArHHTHOTO TIOJISL, 4/11 KHM orpoc
MICICTBHEC MarHUTHOTO MaTepuagami, (cobecenoBanue),
107151 Ha JIBHOKYIHIACS CIIPABOYHUKAMHU, [3K3aMEH
apsin, cuna JlopeHia, KaTasoramu,
MarHHTHOE I0JIC CIIOBApSIMH,
PIBIDKYICrOCs 3apsijia, SHUUKIONEIUIMA
[paboTa npu NepeMeneHnH )
3.15 DaekTpoMarHuTHas ITouck
MHIYKIMS: HOHATHE 00 JIOTIONTHUTETBHOM
PIIEKTPOMArHUTHON UHPOPMAIIUH TI0
WHTyKIMH, OTIBITHL 1 3a/IaHHOM TeMe 5
akon dapajies, MPaBUIIO (pabora ¢ yCTHBIM ML
UTenna, CAMOMHIYKIIHS, oubrorpaduuec |THCHMCHHBIN
MOHSATHE 00 6/21 KM ompoc
WHIYKTHBHOCTH, MarepHaiamu, (cobecenoanne),
TparchopMarop cripaBoyHuKamu, |2K3aMCH
(TpuHIAT pabOTHI U KaTaJoramu,
Ha3HauCHHUE), SHEPTUsL CIIOBapsIMH,




3.16 MaruutHbIe
CBOIICTBA BEILECTBA:
KOHTYD C TOKOM B
0THOPOTHOM U

ITouck
JIOTIOJTHATEILHOMN
nHPOPMAIUH TI0
3aJJaHHOU TEME

[lonsiTre o mpeameTe

)

HEOTHOPOTHOM (pabora ¢ YCTHBIH WJTH
MarHUTHOM TOJIE, oubmmorpaduuec |MHCHMEHHBIH
[OHSITHE O MAarHETUKAX, 6/21 4 KHM onpoc
BUIbI, HAMATHUYEHHOCTD, Marepuaiamu, (cobecenoBanue),
OCHOBBI TEOPHH [Ha-, cripaBoyHuKamu, [K3aMEH
apa-, u KaTajoram,
(beppoMarauTH3Ma, 3aK0H CIIOBapsIMH,
Kropu, rucrepestc, SHIUKIIONEUIMH
o omagrziirra aconrramrx AY
3.17 TlepeMeHHBIH TOK U ITouck
€ro OCHOBHBIE JIOTIOJTHUTENBHOM
XxapaKTepUCTHKY, UHPOPMAIIUH 10
COIPOTHBIICHHE, 3a/IlaHHON TeMe
MHTYKTHBHOCTD U (pabora ¢ YCTHBIH WJTH
€MKOCTb B LIENN oubnorpaduuec |TMCHMEHHDIH
[IepeMEHHOTO TOKA, 411 4 KM oIpoc
BEKTOPHBIE THATPAMMBI MaTrepHaiaMu, (cobecenoanne),
ToKa, 3aK0H OMa st cripaBoyHuKamu, [PK3aMCH
[yIacTKa [eln KaTaJoramH,
[IEPEMEHHOTO TOKA, CIIOBApsIMH,
[paboTa U MOIIHOCTH B SHIIUKJIOTICAUSIMU

ﬁﬁﬁﬁﬁ Do mazea AY
Toro mo pazmery 72/241 65,4
lToro 3a cemectp 72/241 65,4 9K3aMEH,Kp
4. Onrtuka
4.1 DnekTpoMarHUTHEIE ITouck
KoscOaHus B JIOTIONTHUTEIbHOM
DIEKTPUYECKUX ETISX: UHPOPMAIIUH TI0
[OHATHE O 3aIaHHOU TeMe 5
KoJIeOaTeNbHOM KOHTYE, (pabora ¢ YCTHBIM HJIH
MEXaHHU3M BO3HUKHOBCHUS oubmorpaduuec |THCHMEHHBIH
COOCTBEHHBIX KOJICOAHUIA, 8/2,41 5.7 xum OIpoc
BH/IbI KOJICOaHH, MaTepuaiaMu, (cobecenoBanue),
[ypaBHEHUs KOJIeOaHuH, UX cripaBoyHUKamu, |2K3aMCH
XapaKTEPUCTHKH, TIOHSITHE KaTajoram,
0 pe3oHaHce, CIIOBApsIMH,
aBTOKOJIEOATE bHbIE SHIIUKIIONEAUIME

AY

4.2 DnexktpomaruuTHeie |6 Mowck
BOJIHBI: TIOHATHE 00 JIOHOJHUTEIBHOM
BIIEKTPOMArHUTHBIX MH(OPMALIH 110
BOJIHAX, IPUHIIUI KX 3a/[aHHOI TeMe
3Ty 1CHUA, (pabora ¢ YCTHBIA WK
g perennansHoe 6ubnuorpadudec |MUCHMEHHBINH
ypaBHEHHE BOJIHBI, OIIBIT 8/2,41 57 |kum orpoc
['epia, sHEprUs MaTepHuagamH, (cobecenoBanue),
HIICKTPOMATrHUTHBIX BOJIH, CIIPABOYHHMKAMH, |dK3aMeH
BekTop YMoBa-IlolTuHra, KaTanorami,
[IPUHIIUIT paano-, TCJC- CIIOBApsIMHU,
CBSI3U U PAIHOJIOKALMH. SHIUKIIONEIUSIMH




4.3 [Ipupona cBera, ero

ITouck
JIOTIOJTHUATEIHLHOMN

11 pAaBHOM TOJIIITMHEI)

OHIUKIONCAUAMU
A

XxapaKTePUCTUKH,
MCTOYHHMKH CBETA, UX HHQ)OPM%‘-{HH 1o
KIaccu(pUKaLKs, 3a/laHHOM TEME .
OITMYECKHI CIIEKTP, (pabota ¢ YCTHBIH Wi
CriekTp oubnuorpaduuec |TMCbMEHHBIN

8/2,41 57  lxum omnpoc
pJIeKTPOMarHUTHBIX BOJIH, (cobece1oBante)
OCHOBHI (JOTOMETPHH MaTepuaIaMH, ’
(OCHOBHbIE TIOHSTHS 1 CpaBoYHMKamy, |IKSAMEH
3aKOHBI), IJ1a3, KaK KaTajloramu,
OMTHYECKAs CUCTEMA, CloBapsmu,
ne(exThI 3penus. ?HHHKHOHGIM’IMH
4.4 OCHOBHBIC 3aKOHBI
reoMeTpUYECKON ONTUKU:
[OHSTHE O CBETOBBIX
iryuax, npuHuun Gepma, ITouck
3aKOHBI OTPAKEHHS U JOTIOJTHUTENBHOH
MpeoMIICHHs CBETa, nHPOPMALUH TI0
MOJIHOEC BHYTPEHHEE 3aIaHHOH TeMe
OTpa)KeHUE, MOHATHE (pabora ¢ YCTHBIN HIIH
3epkaia, BUIbI, IpaBuiia Oubnmorpaduyuec |NUCHMEHHBIH
MOCTPOCHHS 8/2,41 57 |xkum omnpoc
M300paKCHHUIA, MaTepUalaMH, (cobecenoBanue),
[peJIoMIIeHHE CBETa B CIpaBOYHUKAMH, [IK3aMeH
pu3mMe, popMmyIia s KaTaJloramH,
OTKJIOHEHUSI JTydya CIIOBApPSIMH,
KJIMHOM, ITPEIOMJICHUE SHLUKJIONEAUIMH
cBeTa Ha chepuaecKoit )
MOBEPXHOCTH, hopMyIaa
chepraeckoit
MOBEPXHOCTH, €€ aHaJIM3,
4.5 BoyiHOBas OIITHKA.
[Tonspusanus: HOHATHE O
CCTCCTBCHHOM H I[Touck
MOJIIPHU30BAHHOM CBETE, JOTIOTHUTENBHOH
BUJIBI TIOJISIPU3ALIHY, nHpopManuu mo
oyueHne 3a/IaHHOH TeMe
OJIIPHU30BAHHOTO CBETA ( (pabota ¢ YCTHBIH WK
B SIBICHUSAX OTPAKEHUS U 6ubnuorpaduyec (mucbMeHHbIH
[IpEJIOMIICHUS CBETA, 8/2,41 57 |xkum orpoc
BakoH bproctepa, croma MaTepHuagamH, (cobecenoBanue),
CToJIeTOBa, OJIPOU/IBI CIpaBOYHHKAMH, [IK3aMeH
IMMXHOHH3M, JIBOMHOE KaTaJoramH,
[TygenpenomieHue), CIIOBapsIMH,
4eTBEpPTH-BOJIHOBAS SHIUKJIONEAUSIMHU
MIaCTHHKA, CBOWCTBA )
MOJIIPHU30BAHHOTO CBETA U
ero NpUMEHEeHUe, 3aKOH

[Mouck

4.6 Unrepdepenums JIOITOJIHUTEIIHLHOM
CBETa: TIOHATHE U YCIOBHS MH(OPMALIH 110
HAOJIF0ICHHUS, CITOCOOBI 3a1aHHOH TeMe
MOJTy4eHHs] KOTePEHTHBIX (pabora ¢ YCTHBIH 1t
MCTOYHHKOB, MAKCHMYMBI, oubmorpaduuec |MHCHMEHHbIH
MUHUMYMBI U [IIAPHHA 8/2,41 57  |xum ompoc
KapTHHBI HHTEPPEPEHIINH, MaTepuanamu, (cobecenoBanue),
By XJTyueBast cripaBouHuKamy, |2K3aMCH
uHTEpdEepeHIys cBeTa KaTaNoraMu,
(110710CHl PAaBHOTO HAKJIOHA| CIIOBApSIMH,




4.7 Tudpakuus cBera:
[OHSTHE, TPUHLIUIT
[roiirenca-dOpenens,
BUIbI TU(PAKIIHHI, 30HBI

ITouck
JIOTIOJTHUATEIHLHOMN
nHPOPMAIUH TI0
3aJJaHHOU TEME

Dpenerst, uX TPUMCHEHUE (pabora ¢ YCTHBIN Loy
711 00BACHEHUS oubnuorpaduuec |TMCbMEHHBIN
PAMOTHHEHHOTO 8/2,41 57  |xum onpoc
[pacIpOCTpaHEHUs CBETA U MaTrepuagami, (cobecenosanmue),
[pabOTHI 30HHBIX IIACTHH, cripaBoyHuKamu, [K3aMEH
mudpaknus mo Openenro KaTaJoramH,
Ha SKpaHe U KPYyTOBOM CIIOBapsIMH,
0TBepCTUH, TUPPAKIUT HA SHIIUKIIOTICAUSIMU
....... AY

[Tonck
4.8 Jlucnepcusi, MOHATHE O JOTIOJTHUTENBHOM
HOPMaJIbHOM U uHbOpMaLUH TI0
AHOMAaJIbHOM IMCTIEPCUH, 3aJIaHHOM TEME .
opmyma Ko, 0CHOBEI (pabora ¢ YCTHBIM W
bJIeKTPOHHOI TeopuH oubmmorpadmaec |TMCbMEHHBIM

8/2,41 57  lxum orpoc

iiciepcru, moronieHue (cobeceonanie)
1 paccesiHUE CBETA, 3aKOH Marepuajlamu, 4
[byrepa-bepa, paccesiHue crpaBoyHUKamu, |2K3aMCH
CBETa MYTHBIMH CPEIaMU, KaTaJloramu,
hbopmyna Pernes u Mu. CJI0BapsMH,

SHIIUKJIOTICAUSIMU

AY
4.9 doTodekTpUdECcKuil Ionck §
B GEKT: MOHATHE U €TO JIOIIOJIHUTEIILHOU
BHUbI, OCHOBHEIE I/IH(bOpMé}IIHI/I no
[10JIOYKEHUS KBAHTOBOM 3aJJaHHOU TeMe .
Teopuu CBETa, (DOTOHEI, (pabora ¢ YCTHBIM M
(bopmysa IInanka, 3aKOHbI oubmorpaduuec |THCHMCHHBIN

8/2,41 5,7 ompoc

BHEIIHETO GoTodddekTa, KnM 5
ypaBHEHHE DWHIITEMHA, MaTepuaiamy, (cobecenosaHue),
naBeHMe cBeTa, cripaBoyHHKamu, [PK3aMCH
0OBSICHCHHE JaBICHUS KatajioraMu,
BOJIHOBOM M KBaHTOBOI CJI0BApsIMH,
Teopueii cBera. ?HHI/IKHOHCHI/IHMI/I

[Mouck
4.10 3aKOHBI TETIIIOBOTO P ——
M3JTy4eHNs TEJI: OCHOBHBIE HHGOPMAIHH TIO
[TOHSTUS] TCOPUH 3A2HHOMN TeMe )
M3Ty9ICHUS, 3aKOHBI (pabora ¢ YCTHBIH Mt
TETIJIOBOTO M3ITyYEHUSL: GuGHorpaduec |HCHMEHHbIN
Kupxroga, Credana- 8/2,41 57  |kum ompoc
BonsiiMana, Buna, MaTepHatamu, (cobecenmoBanue),
Dopmyna [lnanka u ee cripaBouHnKamy, |YK3aMeH
AHAIKM3, IPUMEHEHUE KATAIIOTAMH,
3aKOHOB TEIJIOBOTO S
3Ly HCHIA. SHIUKJIOTIEAUAMH

AY
Toro mo pazmery 80/241 57
MToro 3a cemectp 80/241 57 3K3aMEH,Kp

5. ®usuka aToMma, aapa u
3JIEMEHTAPHBIX YACTHI]




5.1 Mozaenn aTOMOB:

ITouck
JIOTIOJTHUATEILHOMN
nHPOPMAIUH TI0
3aJJaHHOU TEME

BBE/ICHHE, OTBITHI (paGota c YCTHBI M1
Pesepdopra mo oubnorpaduuec |MCHMEHHBIH
[paccesHIIO anb(a-JacTull, 9/1,51 83  |kum ompoc
BEIBOZIBI M3 OIIBITOB MaTepHanamu, (cobecenoBanme),
Pesepdopaa, Mozens crpaBoYHUKamu, |2K3aMCH
laToma Pesepdopna KaTATOraMI,
CIIOBAPsIMH,
SHIUKIIOTIEAUAMHE
AY
5.2 TpyaHOCTH MOZICTH [Mouck
atoma Pesepdopza, JIOTIOTHUTETbHON
moctynatel bopa, pacuer MH(OPMALKH MO
pamyca opoUT FMEKTPOHA 3alaHHOU TEME S
B aTOME, CKOPOCTH (pabota ¢ y 3
IBUKEHMS S]IEKTPOHA TI0 oubmorpaduaec |TCHMEHHBIN
9/1,51 8.3  |xum omnpoc
OpOuTE M FHEPrUU 5
bJIEKTPOHA B aTOME, marepranamu,  |(co0ecesoBarme),
crpaBoyHUKamu, |2K3aMCH
[OTCHI[MA HOHU3ALNY U P >
BO30YK/ICHHSI aTOMOB, KaTaJoraMH,
BOZOPOI0TIOA00HBIH CII0BapsIMH,
ATOM. SHLUKIIONEAUIMH
AY
5.3 JlanbHeliniee pa3BUTHE [Mouck
Teopuu aToma JIOTIOJTHUTEbHON
Pesepdopna-bopa: vHbOpMAIHH 110
OpOUTANTLHOE KBAHTOBOE 3alaHHOU TEME S ——
YHCII0, MATHUTHBIN (pabora ¢ y 3
MOMEHT aToMa: 6ubnuorpaduyec |MHMCbMEHHBIN
o . 9/1,51 8.3  |xum ompoc
OpOUTATBHBINA MATHUTHBIN 6
MOMEHT U CITHHOBOI MaTepuaiamu, (coGecenopane),
MarHUTHBII MOMEHT, crpaBouHuKamu, [JK3aMCH
KBAaHTOBBIC YHCIIA, UX KaTaJoraMH,
brznaeckuii u cioBapsiMu,
FEOMETPUUECKUI CMBICIT ?HHI/IKHOHGI{I/IHMI/I
5.4 OCHOBBI KBAaHTOBOU Towuck
MexaHuku: JlocTouHCcTBa TTOTIOTHUTEBHOM
11 HCIOCTAaTKU TCOPUH I/IHq)OpMaHI/II/I o
aToma Pesepdopaa-bopa, 3a1aHHO TeMe
Bommepdenbaa, (pabota ¢ YCTHBIN WK
BOJITHOBBIE CBOWCTBA oubnuorpapuyec |MTHCHMEHHBIN
UACTHII, BOJTHOBAS 9/1,51 83  |xum ompoc
(byHKIHS U ee MarepHaiamu, (cobecenoBanue),
(bH3HYECKHi CMBICI, crpaBoyHuKamu, [PK3aMCH
[YpaBuenue Lllpenunrepa, Karajoramu,
COOTHOIIIEHHE CJIOBApPSIMH,
HEOTpeIeICHHOCTE ! SHIUKJIOTIEAUAMH
1 M =4 \
5.5 PeHTreHoBCKHeE JTy4n: IMouck
[0 Ty4eHIE JIOTIOTHUTEIbHOU
[PEHTI€HOBCKHX JIy4YeH, UHPOPMALIUHU 110
Oemoe n 3a/1aHHO Teme
CTHBIN WJIH
XapaKTPUCTHICCKOE (pabota ¢ y 3
3TydeHue, CBOHCTBA oubnuorpadudec |TMCbMEHHBIN
9/1 aSI/I 813 KUM O1IpocC
[PEHTTEHOBCKHX p
Tyueii, npuMeHenne U MaTepuanamu, (cobecenosanme),
9K3aMEH
TeXHUKa 0€30IaCHOCTH CIIpaBOYHHKAMH,
[IpY UCTIOJIb30BAHUM KaTaJ0raMH,
[PEHTTEHOBCKOTO CIIOBapsIMU,
SHIUKJIOTEAUAMHE

M3JTy4YCHUA.

AY




5.6 ®u3znka aTOMHOIO
siipa; XapaKTepUCTUKU
ATOMa, paJIMOaKTUBHOCTb,

ITouck
JIOTIOJTHUATEIHLHOMN
nHPOPMAIUH TI0
3aJJaHHOU TEME

3aKOH paJOaKTHBHOTO (pabora ¢ YCTHBIN I/IJII/IU
[pactiaza, mpaBuia Gubmmorpaduuec |THCHMEHHbIH
CMELIEHHUS, COCTaB 9/1,51 8.3  |xum omnpoc
ATOMHOTO 5171pa, 3aKOH MaTepHanamu, (cobecenoBanue),
[paINOaKTHBHOTO pacIaja. crpaBouHnKamy, |?K3aMeH
>HEprHs CBSA3U HYKIIOHOB, KaTANOTAMH,
ieneHe aTOMHBIX sIep, clI0BapsaMH,
TCPMOSIICPHBIC PEAKIINU. SHIIMKJIOME AHAMHU

AY

ITouck

JIOIIOJIHUTEJILHOMN
5.7 DieMeHTapHbIe MH(OPMALIHH TI0
YACTHUIILI: TIOHITHE 3a/[aHHOI TeMe
>IIeMEHTapHBIX YaCTHII, (pabora ¢ YCTHBIN I/IJII/IU
BUPTYaJbHBIC YACTHIIBL, Gubmmorpaduuec |MHCHMEHHbIH
BH/IbI B3AUMOJICHCTBHS B 9/1,51 8.3  |xum omnpoc
(brznke, KIaccuuKanys MaTepHatamu, (cobecenmoBanue),
>IIeMEHTapHBIX YaCTHII, crpaBouHuKamy, |2K3aMEH
KBapKH, CIMHAS TEOPHUS KATATOraMH,
B3aUMOIEICTBHIA clIoBapaMH,

SHIUKIJIONEIUIMHI

AY

ITouck

JOTOJHUTEILHOM
5.8 Kocmuueckue ny4u, MH(OpPMALIHH 110
3aBHCHMOCTD 3a/[aHHOI TeMe §
MHTEHCUBHOCTH (pabora ¢ YCTHBIN i
KOCMHYECKOTO H3JTyUCHHS 6ubmmorpaduuec |THCHMCHHbIH
OT BBICOTEI, 9/1,51 8.3  |xum ompoc
MIPOMCXOXKICHIE § MaTepHatamu, (cobecenmoBanue),
KOCMHYECKHX JTydei, crpaBodHuKamy, |2K3aMEH
MepPBUYHEIC U BTOPHYHEIE KATATOraMH,
KOCMHYECKHE JTyqH CIOBapsMH,

SHIUKIJIONEIUIMHI

AY
Toro mo pazmery 72/121 66,4
IToro 3a cemecTp 72/121 66,4 JK3aMeH
1TOro 1o JUCLUIUIMHE 350/8 340,5 JK3aMCH, Kypcosai

41 pabota




5 O6pa3oBaTe/IbHbIE TEXHOJIOTHH

B y4ue6HOM Ipomecce HCIoIb3yI0TCs CIeyone 00pa3oBaTeIbHbIE TEXHOIOTHH:

10 OpPraHU3allMOHHBIM (hopMaM: JIEKIHH;

0 Mpeo0IaaaonKM METOIaM 1 IiprueMaM 00ydeHus: 00bSICHUTEILHO-HILTIOCTPATHBHBIE (00BSICHEHNE, MTOKa3 -
JIEMOHCTpanus yueOHOro MaTepuaia U Jp.) U MpoOIeMHbIe, TTOMCKOBbIE (aHAIN3 KOHKPETHBIX CUTYallui), peleHne
yueOHBIX 3a/1a4 U JIp.;

aKTHBHBIC (aHAIM3 y4eOHOI 1 Hay4YHOI TUTEpaTyphl, COCTABICHUE CXEM U JIp.) U HHTEPaKTUBHBIE, B TOM YHCIIE U
rpyINOBbIE (B3aUMHOE 00y4eHHe B (popMe MOArOTOBKH M 00CYKICHUS JOKIA 0B H Jp.).

Y4eOHbIe 3aHATHA IPOBOJIATCS B BUIE:

1) sextmsA-mpe3eHTAIHS (C UCIIOIb30BAHMEM HHTEPAKTUBHON TOCKH, BUACO(PArMEHTOB, CIAaiIOB | TIp. ), JIEKIHH C
3apaHee 3aIUTaHNPOBAHHBIMH OIIMOKaMu. JIGKIIMH MPOBOAATCS C MPUMEHEHHEM HATYPHBIX U BHACOICMOHCTPALIHIA.
KommgectBo nexnuoHHbIX 3aHATHH cocTaBisgeT 100% ot obmero KoamdecTBa ayJUTOPHBIX 3aHATHH, UTO
cootBercTByeT TpeboBanmsaM OI'OC BIIO mo qanHOMY HaIllpaBICHHUIO MOTOTOBKH.

2) undopMaImoHHas JEKIHs — IOCIEA0BATENbHOC U3II0KEHHE MaTepHaia B IUCHUIIMHAPHON JIOTHKE,
OCYIIECTBIISIEMOE NPEHMYIIIECTBEHHO BEpOAIbHBIMU CPEACTBAMHU (MOHOJIOT NPEIOIaBaTENs).

3) mpobiieMHast TEKIUsT — H3II0KEHHE MaTepraa, Pe/noaararlinee IOCTAHOBKY MPOOIEMHBIX U IMCKYCCHOHHBIX
BOIIPOCOB, OCBCUICHUE PA3JINYHBIX HAYUYHBIX IOAXO0A0B, aBTOPCKNEC KOMMCHTAapHH, CBA3aHHBIC C PA3JIMYHBIMU
MOJICTISIMU MHTEPIIPETAIMY U3y4aeMOro MaTepuara.

4)nekuust «BIBoeM» (OMHApHAs JIEKLHUs) — U3JI0KEHUE MaTepraia B (hopMe AUAIOrHYECKOTO OOIIEHHUS IBYX
npernojaBareneii (HarnpruMmep, peKOHCTPYKINS TUaJora IPeICTaBUTENeH pa3IndHbIX HAYYHBIX IIKOJI, «Y9IE€HOTO» H
«IPaKTUKa» | T.IL.).

6 YueOHO-MeTOAMUYECKOE O00ecIIeYeHHEe CAMOCTOSATEbHOIi padoThl 00yyaroIuxcs
[pencraBieHO B MPUIIOKEHHH 1.

7 OueHOYHbIE CPeACTBA IJI5 MPOBEIEHH MPOMEKYTOUHOMH aTTecTalun
[IpencraBneHs! B IPHIOKCHAH 2.

8 YueOHo-MeToANMYecKkoe U HHGPOPMAIMOHHOE ofecneYeHne TUCHUILIHHBI (MOIYJIs)

a) OcHoBHas JHUTepaTypa:

1. lemunuenko, B.W. ®usuka : yueonuk / B.U. Jemuauenko, N.B. lemuauenko. — 6-¢ u3.,mepepad. u q0m. —
Mocksa : UHOPA-M, 2016. — 581 c. - Pexxum moctyma https://znanium.com/]. — (Briciiee o6pa3zoBanue:
bakanaspuar). - ISBN 978-5-16-010079-1 (print) ; ISBN 978-5-16-101800-2 (online). - TekcT : 31eKTpOHHBIIA. -
URL.: https://znanium.com/catalog/product/469821 (mara o6pamenus: 27.09.2020). — Pexxum gocrymna: mo
MOATHUCKE.

2. Kysnenos, CU.®m3uka: Mexannka. MexaHn4eckne KojieOaHus U BOTHBL. MonekysipHas GU3uKa.
Tepmoaunamuka : yueb. nocodue / C.U. Ky3nenos. — 4-e usn., ucnp. u g01n. — MockBsa : By3oBckuii yueOHUK:
UH®PA-M, 2014. — 248 c. - ISBN 978-5-9558-0317-3 (By3oBckuii yuebHuk) ; ISBN 978-5-16-006894-7
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0) Jlonmo/IHUTE/ILHAA JINTEPATypa:

1. Koukun 10.I1. Yuebubie 3agaun no ¢usuke [Tekcr] : yue6roe nmocodue / FO.I1. Koukun, U.1O. Borauera ;
MI'TYVY. - Maruutoropck, 2014. - 138 c. : ui., cxemsl, Ta0JI.

2. Kouxun O.I1. Yueburie 3amauu mo ¢usmke [DnekTpoHHbIH pecype] | yuebHoe mocobue / 10.I1. Koukun ; MI'TY.
- Maruuroropck : MI'TY, 2015. - 1 anektposn. omnt. auck (CD-ROM).

3. Uepror A.T'. 3amaunuk mo ¢usuke [Tekcr] : [yaebuoe mocobue] / A. T'. Ueprtos, A. A. Bopobses. - 8-¢ u3s.,
nepepad. u gor. - M. | @msmariut, 2008. - 640 c. : wi.

4. Penrenus 3a1a4 110 Kypey obmieit pusukn [Tekcr] : yaebroe mocobue / [H.M. Poraues, I'. YO. bananmuna, U. 1.
3aBepmmHCKHIA U 1p.] ; mox pen. H. M. Porauesa. - 2-e u3n., uctp. - CI16. u ap. : Jlass, 2008. - 304 c. : un., rpad.,
Talm.

5. CripaBounuk 10 ¢pusmke. @opmyiisl, Tabmuisl, cxemsl. [Tekcr] : mep. ¢ Hem. / mox pex. X. [Itekepa, mox pex. K.
B. CmuphoBa. - M. : TEXHOC®EPA, 2009. - 1262 c. : u., rpad., Tad1.

6. ®upranr E.B. PykoBoacTBO K pelieHuto 3aaa4 o Kypey obuieit pusuku [Tekcr] : yuedbnoe mocobue / E. B.
@uprasnr. - 2-e uzn., ucnp. - CII6. : Jlanb, 2008. - 348 c. : u.

B) MeToanyeckue yKa3anus:

1. Mexanuka. Mosnekyssipaas ¢pusuka u TepmoauHamuka [Texct] : mabop. mpaktukym / [E.H.
Acranos, 3.H. boruera, JI.C. JlomkenkoBa u np.] ; WUH-T sHepreTuku u aB-romatuku MI'TY, [kad.
¢uzuku|. - Marautoropcek, 2011. - 103 c. : wi., rpad., cxemsl, TabI.

2. Dnektpomaruetusm. Onrtuka [Tekcer] : maboparopHbsiii mpaktukym 1o ¢usuke / [coct. : N.IO.
Borauesa, B.I'. boukapes, U.H. ['uausarynnun u ap.] ; MI'TY, kad. ¢usuku. - Marautoropek, 2001. - 77
C. ! WL

3. Dnekrpocratuka. [TocTosHubii TOK. [Tekcr] : madoparopslii mpaktukym / [M.B. Beuepkun, E.E.
Emnceesa, C.I'. llleBuenko ; mox pen. M.B. Beuepkuna] ; MI'TY, [kad. ¢dusuku]|. - Marautoropek, 2011.
- . ui., Tabm.

4. ®usuka aToMa, TBepAoro Tena, siapa [Teker] : mabopatopHblii mpakTHkyM 110 ¢usuke / [coct. : C.A.
Bbyrakos, I0.M. lybocapckas, I'.A. dyockuit u ap.] ; MI'TY, kad. pusuxu. - Marauroropck, 2001. - 78
C. ! WL

r) llporpammuoe odecneyenne u UaTepHeT-pecypcebl:

ITporpaMMHoOe obecrieyeHue

Haumenosanue [10 Ne norosopa Cpok aelicTBUS JTULEH3UU
MS Windows 7

Professional(mst [-1227-18 ot 08.10.2018 11.10.2021

KJIACCOB)

MS Office 2007 Ne 135 or 17.09.2007 GecepouHo

Professional

7Zip cB0oOOHO pacmpocTpansemoe [10 OeccpodHo

MS Windows XP

Professional (st -1227-18 ot 08.10.2018 11.10.2021

KJIaCCOB)




MS Office 2003
Professional

Ne 135 ot 17.09.2007

OeccpodHo

FAR Manager

cB0001HO pacmpocTpansiemoe 10

6eccpodHo




HpO(l)eCCHOHaJ'lLH])le 0a3bl JTaHHBIX U HH(l)OpMaIlPIOHHLle ClIpaBO4YHbIC¢ CHCTEMbI

HasBanue kypca Ccbuika

OnexTpoHHas 6a3a neprouIecKux u3nanuii East View

Information Services, OO0 «MUBUC» https://dlib.eastview.com/

HannonansHas nHGOpMAMOHHO-aHATUTHYECKAsT CHCTEMA —

Poccuiickuii MHeKe Hayaroro muruposanys (PHHLD) URL.: https://elibrary.ru/project_risc.asp

INouckosas cucrema Axanemus Google (Google Scholar) URL.: https://scholar.google.ru/

Hudpopmanmonnas cucreMa - EMuHOe OKHO JTOCTyIIa K

URL: http://window.edu.ru/
nH(OpPMaLMOHHBIM pecypcam

9 MaTepuaJbHO-TEXHUUYECKOE 00ecTiedyeHHne JUCIUTLIMHBI (MOTYJIf)

MaTepI/IaHI)HO-TeXHI/I‘IeCKOG obecreuenne JUCHUILIIMHBI BKJIIOYACT:



Y4eOHble ayAUTOPHH TS IPOBEACHHS 3aHATHH JEKIIMOHHOTO THIIA: MYJIFTUMEIUITHBIC CPEICTBAa XpaHECHNS,
nepeaayn v NpeACTaBICHUS HH()OPMAITHH.

Y4eOHas ayIuTOpHs AJIs IPOBECHHA 1a00opaTopHBIX pabot: Jlaboparopus «MexaHHKa»:
JlabopaTopHBIE yCTaHOBKH, H3MEPUTEIbHBIC IPHOOPHI AJIS BHIIOJTHEHHUS Ta00paTOPHBIX PadoT:

. MalIuHa ATBYJa,

. DIIEKTPOHHBIN CEKyHJIOMEp,

. Beinpsimutens BC-4-12,

. KaTeTOMeTp,

. ocrpymorpad,

. MaTeMaTHYEeCKUi MasiTHUK,

. hu3HYeCKuil MasITHUK,

. OanIMCTHYECKNI MasITHUK,

. IMyJy,

0. mucroer,

1. mastauK OOepOexka,

12. vabop rpy3oB no 50 r, 100r, 500r,

13. Habop mpyKuH.

14. JlaboparopHasi yCTaHOBKa JIJIs OIIPEAEICHIsI MOMEHTa MHEPIIMU MaXx0BOT'O KOJIECA U CHIIBI TPEHUS B OTIOPE.
15. JlaboparopHasi ycTaHOBKa /ISl U3y4YeHUs 3aKOHOMEPHOCTEH KoJjieOaHnii MaTeMaTH4ecKOro MasiTHUKA.
16. MepuTenbHBI HHCTPYMEHT.

P PO ~NOOOTA, WNE

VYuebOHast ayqutopus AJs poBeeHus 1abopaTtopHbix pabot: Jlaboparopust «MosekyssipHast pu3uKa u
TEPMOJMHAMUKA):

1. JlaGoparopHas ycTaHOBKa JUIsl ONPE/IEIICHHS OTHOIIEHHS TerutoeMKocTel Bo3ayxa Cp/CV MeTooM
annabaTHIecKOro pacIIpeHUs

2. JJaboparopHasi yCTaHOBKA JUUI1 M3y4YEHHE I'a30BbIX 3aKOHOB; IIPOBEPKA CIIPABEAIMBOCTH 3aKoHa bois-
Mapuorra.

. JJabopaTopHast ycTaHOBKa AJIs N3y4eHUs (Da30BBIX IIEPEXOIO0B.

. JJaboparopHasi ycTaHOBKa sl onpesiesieHus KoddduireHTa JIMHEHHOTO paclIupeH st TBEPIBIX Tell.
. JlaboparopHasi ycTaHOBKa I KO3 PHUIMEHTa TOBEPXHOCTHOTO HATSIKCHUS.

. 2KuaxocTHbIit MaHOMETD.

. Hacoc Illuxna.

. bapomerp.

. DIeKTpuuecKast neyb.

10. [Ipobupxka ¢ mapadpuHOM.

11. Mupomertp.

12. Habop pamoxk.

13. KanopumeTpsl.

14. TepmomeTpsI.

VYueOHast ayuTOpHs IS IPOBEICHUS Ta00paTOpHBIX paboT: JIabopaTopus «DIEKTPUIECTBO U MArHETH3M»:
1. JlaGoparopHasi ycTaHOBKa JUIsl ONIPE/IeNICHHs IUDIIEKTPHUUYECKYIO TPOHUIIAEMOCTD CPEJIBL.

2. JJaboparopHasi ycTaHOBKa JIJIsI OTIPEEIICHUs] EMKOCTH KOHJICHCATOPOB.

3. JJaboparopHasi ycTaHOBKa JIJIsI U3MEPEHUsI CONIPOTUBIICHHH C TOMOIIBIO MOCTa YUTCTOHA.

O©oo~NO O W



4. JJabopaTopHas ycTaHOBKa JUIsl H3y4EHHS 3aBUCHMOCTH CONPOTHBIICHUS ITPOBOHUKOB M OJIYPOBOJHUKOB OT
TeMIEePaTypHI.

5. JlaGoparopHast ycTaHOBKa IJIsL CHATHS BOJbTAMIIEPHON XapaKTEPHCTHKHU MOTYIIPOBOIHHKOBOTO THOMA.
6. JTabopatopHas yCTaHOBKa I OTIpeeIeHus Ko HUIIEHTa CaMOUHAYKIIUH KaTyIIKH.
7. VICTOYHNKY IUTaHUS IOCTOSHHOTO TOKA.

8. MlcToYHNKY NUTaHUS IEPEMEHHOTO TOKA.

9. 3ByKOBOH TeHEpaTOp.

10. YacToTomep.

11. KonpmeHcatopsl.

12. Karynika HHIyKTUBHOCTH.

13. Mukpoammepmerp.

14. Tuonsl.

15. MarasuH eMKOCTEH.

16. Tenedon.

17. PeocraTsl.

18. Peoxopa.

19. Habop compOoTHBICHHH.

20. Mara3uHsI COTTPOTHBIICHH.

21. TanesBaHOMETp.

22. AMriepMeTpsl.

23. BoabT™MeTpHI.

YueOHas ayTUTOpHUs AJIs IPOBEICHUA 1abopaTopHBIX pabot: JlaGoparopus «OnTHKa»:
. JJabopaTopHast yCTaHOBKa JJIsI ONIPEEIICHUS] OCHOBHBIX XapaKTEPUCTUK TOHKOH JIMH3BI.
. MUKPOCKOIIBI.

. CTeKIsIHHBIC IITACTHHKY.

. Habop mums.

. Ucrounnk cBera ¢ HAO0OpOM CBETO(UIBTPOB.

. 'azoBerit mazep JII'-78 ¢ O610KOM MUTAHUS.

. AndpakionHas penerka.

. [Nonsipuckon ¢ HA6OPOM HU3y4YaeMBIX Tell.

. CieKTpoCKoTII.

10. Habop crnekTpanbHbIX TPYOOK.

11. MepuTenbHBII HHCTPYMEHT.

O©oo~NO O WNPEF

Y4eOHas ayIuTOpHs AJIsl IPOBEICHHS 1a00paTOpHBIX padot: Jlaboparopus «ATOMHas u siAepHas GU3NKay:
. JJaboparopHas ycTaHOBKA JUIS H3YYEHUS CIIEKTpa aToMa BOAOPO/Ia ¥ ONpeIeTICHUS TIOCTOSTHHON Punbepra.
. JJaboparopHas ycTaHOBKA IUISI OTIPEICICHUS IUPUHBI 3alIPEIICHHON 30HBI TTOJIYIIPOBOIHUKOB.

. MoHoxpomartopsr YM-2.

. Bomoponnas razopaspsimHas TpyoOKa.

. [TomymipOBOTHIKOBEIA TEPMOPE3UCTOP.

. Mymnetumerp BP-11A.

. Hozumertp - paguomerp PKC.107.

. Habop coneii.

. JTazep JIT'-56.

10. [enb ¢ MepeMEeHHOMN IMUPUHOM.

11. ®orornement CIIB-4.

O©oO~NO O WNPEF



12. BbICOKOYYBCTBUTEIIbHBIN MUKpoamepmerp P-195.
13. UCTOYHUKY TUTAHUS.

14. [letrekrop.

15. CueTHOE YCTPOKCTBO.

16. MepuTenbHBIH HHCTPYMEHT.

YueOHble ayJTUTOPHH JUTS IPOBEACHUS MPAKTHYECKUX 3aHATUH, TPYNIIOBBIX ¥ MHIUBHIYaJIbHBIX KOHCYJIbTAlNH,
TEKYIIEro KOHTPOJIS ¥ IPOMEXKYTOUHOH aTTECTAIMH: T0CKA, MyJIbTUMEIUHHBIN IPOEKTOP, SKPaH.

[NomernieHns ISt CAaMOCTOSITEIIBHOM paboThl 00YUAIOMIUXCS: TIepCOHATbHBIE KOMIThIoTEpHI ¢ Taketom MS Office,
BBIXOJIOM B MIHTEpHET M C ZOCTYIIOM B JICKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTeNbHYIO CPEy YHUBEPCUTETA

ITomemenns A XpaHSHHUS U TPOPHUIAKTIHYECKOTO 00CITY)KUBaHHUA YIeOHOTO 000PYIOBAHUS: CTEIUIAKH, CEH(BI
JUISL XpaHeHUs yueOHOTro 000pya0BaHNUs, HHCTPYMEHTEHI ISl pEMOHTA J1a00paTOPHOTO 000PyJOBAHHMSI.



IIpnioxenne 1

6 YueOHO-MeTOAMYeCKOe o00eclevyeHre caMOCTOATEIbHOI padoThl 00y4aromuxcs

[o mucnuuinae «Pu3HKay MpexycMOTpeHa ayAUTOPHAS U BHEAy JUTOPHAsk caMOCTOsATeNbHas paboTa
00yJaroImuxcs.

[pu n3ydeHnu kypca GU3NKK IPUMEHSIOTCS CIEIYIONIHE OLIEHOYHbIE CPEACTBA JUIS TEKYIETO KOHTPOJLT
YCHEeBAEMOCTH M IIPOMEXYTOYHOH aTTECTALUH II0 UTOTaM OCBOCHHS TUCIIUIUINHBL:

. MTMCEMEHHBIE OTYETHI 10 J1Ja0OPaTOPHBIM PaboTaM U HX 3aIINTa;

. Ppe3yNbTaThl pelIeHusT KOHTPOJIBbHBIX padoT, U/I3, TectupoBanus n
9KCIPECC-KOIJIOKBUYMOB.

Bonpocsl k 3x3aMeHy 1o kypey «®u3zuka»

MEXAHHKA
1. OcCHOBHBIE TOHATHS KWHEMATHKU: MaTepHalbHasi TOYKa, CHCTEMA OTCUETa,
TpaeKTOpHusl, IyTh, IEPEMELICHUE, PaINyC-BEKTOP, CKOPOCTh, YCKOPEHHE.
2. [IpsamonnHeliHOE paBHOMEPHOE, paBHOIIEPEMEHHOE (PaBHOYCKOPEHHOE,
paBHO3aMEIEHHOE) IBIKEHHUE. Y PaBHEHUS IBMKCHUS U CKOPOCTH.
3. KpuBomnuneitHoe nBMxkeHue. [[BIkeHHE TOUKHU 110 OKPYXKHOCTH. JInHelHbIe

U YTJIOBBIE XapaKTepUCTUKH TaKOTO ABIKeHUA. KnHeMaTHKa BpaIiaTebHOTO ABMKCHUSA: ONIpeieIeHUe U
MIPUMEPHI BpalaTeIbHOTO IBUKEHHUS, CBA3b MEXy YTIIOBOH U TMHEHHOM CKOPOCTHIO, YTIIOBOE YCKOPEHUE,
(hopMyJa yrioBoro myTu.

4, OCHOBHBIE TOHATHA AMHAMUKY: HHEPLHAIbHAS CUCTEMa OTCYETa, IPUHITHUIT
OTHOCHTEJIFHOCTH, Macca, CHJIa, MHEPLUS 1 HHEPTHOCTh, KOJMYECTBO ABWKEHHS (MMITYJIBC), IMITYJIbC CHJIBL.
5. Ilepariii 3axoH HerotoHa. Bropoii 3akon HetotoHa. Tpetuii 3akoH
HeroToHa. VX nposiBneHue B npupoae.

6. Cuutel B MEXaHHKE: CHJIa TATOTEHUS, CHJIa TSDKECTH, BEC, CHIIA YIIPYTOCTH,
CHJIa TPEHHMS TTIOKOS M CKOJbKeHNUSI. CHITBI COPOTHUBIICHHS TA30BbBIX M KUAKHX cpell. CHIIbl KOHCEPBATHBHBIC U
HEKOHCEPBATHUBHBIE. 3aKOH COXPAaHEHUS UMITYJbCa. Y IPYIHil U HEYNIPYTUH, HEHTPAIbHBIN U HELEHTPaIbHbIN
yaap mapoB. PeakTuBHOE IBU>KEHUE.

7. OHeprus u padbora. Mexanuueckas padota u sHeprus. PaboTa cuib
ynpyroctu. Pabora cuisl Tsbkect. Pabora, coBepiiaemast mpu TopMoxkeHuH. [1oiist moTeHnmanbHbIe U He
noteHnuandbHble. [loTeHnranbpHas, KHHeTHUeCKas U MOJTHAsi MEXaHU4ecKast JHEPTUH CUCTEMBI Tell.

8. OCHOBHbIE TIOHITHS BPAIIATEIBHOTO JBIKCHUS (a0COIIOTHO TBEPOE TEJO,
LEHTP MacC (MHEPIHH), YTII0Bask CKOPOCTh, YIIIOBOE YCKOPEHHE, MOMEHT CHJIbI, MOMEHT UHEPITUH).

9. KuneTmueckas sHeprus Bpamaromerocs teixa. MoMeHT nHepiud. MoMeHT
cuiel. OCHOBHOE YpaBHEHUE JUHAMUKH BPAIIaTEIEHOTO ABMKEHUS TBEPIOTO Tela.

10. 3aKoH COXpaHEeHUS MOMEHTA KOJIMYECTBA JBIDKEHIS (FMITYJIbCa).
AHaorust MeX 1y BeTHINHAMH, XapaKTePU3YIOMIMMH TIOCTYIIATeIbHOES H BPalIaTeIbHOE TBIYKCHUS.

11. [onsaTne naBieHUs B KUAKOCTSX U ra3ax. 3akoH [lackas.
TuopocraTudeckoe ypaBHEHHE U CIECTBHS U3 HETO. ApXHME0Ba CHJIA.

12, JBuxenue xxuakoctu. Teopema bepHyIin U ciieICTBUS U3 Hee.

13. JBrxeHue BI3kou xuakocty. Ilpumenenue 3akoHa bepHyu u 3akoHa
COXpPaHCHHS MOMEHTA KOJIMYECTBA IBUKCHHUS K CTAl[HOHApHOMY MOTOKY. ®opmyina CTokca. Y paBHEHHE
Ilyaseiins.

14. Omnpenenenne KoneOaTENHHOTO ABIKEHHUS. Y CIIOBUSI BOSHUKHOBEHUS
KOJICOATETBHOTO TBIKCHUS.

15. HuddepernnansHoe ypaBHEHNE CBOOOIHBIX KoJieOaHM. XapaKTepUCTHKH
TapMOHHUYECKUX KOJIeOaHUH.

16. CB00OOIHBIC, 3aTyXAIOIINE U BEIHYKICHHBIC KOJIeOaHH. Y CIIOBUS
BO3HIKHOBEHUS U YPaBHEHWS, OMICHIBAIOIINE STH BHIBI KOJICOAHMIA.

17. BonroBoe nBmxenue. OnpeneneHre BoaHbL. OOpa3oBaHue NOMEPEIHBIX U

MIPOIOJIBHBIX BOJIH. XapaKTepPHCTHKA BOJHOBOTO JABIDKEHUS. Y paBHEHHE Oeryrel BoaHbI. [lapaMeTpsr
BOJIHOBOT'O JIBUKEHUSL.

18. Wntepdepentms n nudpakans BoiH. [IposBieHne 3THX SBICHUI B
pUpPOJE.
19. OeMeHTHI aKyCTHKH. 3BYK. | pOMKOCTh M1 HHTEHCUBHOCTH 3BYyKa. [loHsATHE

00 ynmbTpa3ByKe.



MOJIEKYJISIPHASI ®U3NKA 1 OCHOBbI TEPMOJANHAMUKH

1. OCHOBHBIE TTOJIOKEHUS MOJIEKYIIIPHO-KHHETHUECKOH Teopur. OTBITHBIE
(bakTsr, nexxamme B ocHoBe MKT. [ToHsTHE MaeanpHOTO ra3a. XapaKTepUCTHUKH HACATFHOTO Ta3a.
2. OCHOBHOE ypaBHEHHE KHHETHYECKOH Teopruu ra3oB. OCHOBHBIC T'a30BbIC

3aKOHBI. Y paBHEHHE COCTOSHUSI MICAIbHOTO Ta3a. Y HUBEpCaNbHast Ta30Bast IIOCTOSTHHAS U €€ (PU3NIECKUH
CMBICIL.

3. CB3b TeMIIepaTypsl ¢ FJHEPTUeH MOJICKYJISIPHOTO IBIKEHU. [lnHa
cBoOoHOTO Mpobera MosiekyJ1. TeronpoBoAHOCTH I'a30B.
4, IlepBoe Ha4yanO TEPMOJUHAMUKY.
5. Pacuer paboThl ra3a npu nsormnpoieccax. TermoeMKocTs ra3os.
AnuabatHsrii iporiecc. Y paeraenue [TyaccoHa.
6. Bropoe Hagano repmoguHamMuky. [loHATHE 00 SHTPOIHH.
7. Huka Kapno u ero KII/I.
8. TepMoarHAMUYECKOE ONPENEIICHNE TEMIIEPATYPHL.
9. OTKIIOHEHNE peaIbHBIX TA30B OT 3aKOHOB HICATIBHOTO Ta3a. Y paBHEHHE
Ban-nep-Baansca. M3orepma peanbHOro rasa.
10. Ucnapenue xunkocredl. HacoblmeHHblil 1 HeHacsleHHbIN nap. [TonsTue
BIQYKHOCTH U METOJIbI €€ U3MEPEHHUSI.
11. CrpoeHue U CBOMCTBA JKUIKOCTH. TeII0eMKOCTb KHUIKOCTEH.
12. SIBneHNE NOBEPXHOCTHOIO HATSKEHUS. SIBICHNS CMauyuBaHuUs U HE
CMa4YuBaHMUs. KaHI/IHHﬂpHLIe SBJICHUA.
13. CTpyKTypa KpHCTaJUIMUECKUX U aMOp(HBIX Tes. Pu3ndyeckne cBOWCTBa
KPHCTAJIIOB.
14. Hedopmarust TBEpABIX Tell. TemI0eMKOCTh TBEPABIX TEI.
15. Huarpamma coctostHuid. TpoiiHas Touka.

IJEKTPOJUHAMUKA
1. OCHOBHBIE TTOHATHS NEKTPOCTATHKH. B3anmMoeiicTBre 3apsAa0B. 3aK0H
KyJIOHA.
2. OeKTpocTaTUIEeCcKOe MoJIe U €ro XapakTepucTHKH. [TpuHImn

CYIEPIIO3UIINH DIEKTPOCTATHICCKHUX ToJieit. OMHOPOIHOE U HEOJHOPOIHOE dIEKTPOCTATHIECKOE TOJIE.
OnexTpoeMKocTh. KoHaeHCaTOphI. DHEPIHs AIEKTPUUECKOTO TIOJISI IUIOCKOTO KOHICHCATOPA.

3. IToTok BekTopa uHayKIMU. Teopema OcTtporpajackoro-I aycca.
[Mpumenenue Teopembl Octporpazackoro-I"aycca.

4, Onexrpudeckuii Tok. OCHOBHBIE IIEMEHTHI U XapaKTEPUCTUKU
ANEKTPUYECKUX IICTICH.

5. 3akoH Oma B BekTOpHOH popme. 3akor Oma Il ydacTKa Iend U IS [eTH,
conaepxkaeit DC.

6. PasperBienHsIe anekTpudeckue nenu. [Ipasmno Kupxroda.

7. TemnoBoe nelcTBUE SINEKTPUUECKOr0o Toka. 3akoH [xoyng-Jlenna.

8. MeTtanisl, TOTYNPOBOHUKU U TUIJIEKTPUKH C TOUKH 3PEHUST 30HHOM
TEOpUU MPOBOJAUMOCTH.

9. [Ipupona snekTpudeckoro Toka B MeTaiax. 3akoH OMa ¢ TOUKH 3peHust
9JIEKTPOHHOU TEOPHHU.

10. [Ipupona 371eKTpUIECcCKOro Toka B MOJyNpoBoJHUKaX. KOHTaKTHBIE
SIBIICHHS B TIOJTYIPOBOJHUKAX.

11. Hcnonp30BaHuE MOMYTIPOBOTHUKOBBIX MTPUOOPOB B JIEKTPOHHBIX
YCTpOMCTBaX.

12. [Ipupoaa 3MeKTpHYECKOro TOKA B BaKyyMe. SIBICHHE TEPMOAICKTPOHHOM
SMUCcHU. JIaMITOBBIH IO, TPHOA. DIEKTPOHHO-ITy4eBas TpyOKa.

13. [Ipupona snexTpudeckoro Toka B razax. HecamocrosiTenbHbIN 1

CaMOCTOSTENbHBIN ra30Bble pa3psiabl. [IpuMeHeHe 31eKTpUYECKON UCKPBI, YTH, TICIOLETO pa3psa.
YCTpoicTBO M IPUHINT IEHCTBHSA AIIEKTPUIECKOTO (pHUIbTpa

14. IIpupona 31eKTpUYECKOro TOKA B KUAKOCTAX. MEXaHU3M 3JEKTPUUECKOM
JICCOIHMAITH. 3aKOHBI JIEKTPosn3a. [IprIMeHeHre IIeKTpoIn3a.

15. OmnsIiT Dpcrena. B3anMopaeiicTBre mapauieTbHBIX TOKOB. XapaKTePUCTUKH
MarHuTHOTO moJs. 3akoH buo—Casapa-Jlamnaca.

16. CrencTBusl U3 OCHOBHOTO 3aKOHA JIEKTpOMaruetusma. BUTok ¢ Tokom B
MarHuTHOM 1oje. Cuna Ammnepa. [IpuHIND padoTHI 31€KTPOABUTaTEIsL.

17. I'nnore3a Amnepa. MarHuTHbIe CBOMCTBA BellleCcTBa. JJuaMarHeTukH,



TapaMarHeTHKH U GpeppomMarHeTHky. I10cTosSHHBIE MarHUTEL. MarHuTHOE TI0JI€ 3eMITH.

18. OmnbiTel Dapanes. 3aKOH JIEKTPOMArHUTHOW WHIAYKITHH.

19. BriHy)IeHHBIE dJIeKTpUIecKre Kojiebanus. [lepeMeHHbIH TOK.
XapakTepUCTUKU IEPEMEHHOTO TOKa. VIMnienanc. AKTUBHOE U pEaKTUBHOE COIIPOTUBIIEHMSL.

20. SBnenue camonHAYKIUH. UTHAYKTHBHOCTD. DHEPTHS MATHUTHOTO TIOJIS
KOHTYpPa C TOKOM.

21, 3axoH OMa Aj1s mociiefoBaTeNbHOM LIeMU IEpeMEHHOr0 ToKa. Pe3onanc
HaNpsKEHUsL.

22, TpancdopmaTop u ero NpakTUUECKOE UCIIOJIL30BAHHE.

23. Koneb6arenbHsblil KOHTYp U ero xapakrepuctuku. @opmymna ToMcoHa.
24, AHTeHHa. DJIEKTPOMarHUTHBIE BOJIHBI U UX cBoMcTBa. [IpuHImn

paanocBA3U. Pagnonoxkarus.

I'EOMETPHUYECKASI, BOJTHOBASI 1 KBAHTOBASI OIITUKA

1. 3akoH ocemeHHOCTH. @oToMeTpusi. CBETOBBIE SIUHHIIEI H3MEPCHUS.
2. I'eoMeTprueckas onTuka. 3aKOH MPSMOIMHEHHOT0 PacipoCTpaHEeHUsI

cBeTa. 3aKOH OTPaKEHHsI U MPEJIOMIICHHUS CBETA. SIBIICHHE MOJHOTO OTPAXKEHHS CBETA U €ro PUMEHEHHUE B
HEKOTOPBIX ONTHYECKHUX MPUOOpax.

3. ITocTpoenue n3o0paxeHus B 3epkajax U B IMH3aX. PopMyIia JINH3BL.
OnTuyeckast Cua JIUH3BL.

4, Korepenrnsie ucrounuku csera. OnsIT FOHra. bunpusma @penens.
Kounbiia Hetorona. MaTepdepenius B TOHKUX IUIeHKaX. [IpocBeTICHHE ONTHKY.

5. Cymnocts qudpakunu cBera. JJudpakunonHas KapTHHA U YCIOBHS €€
BO3HUKHOBEHHMS. [l(hpaknmoHHas pelIeTKa U ee XapaKTepUCTHKH.

6. EcrecTBeHHbI 1 nonsipu30BaHHbIi cBeT. [lonepeunslil XxapakTep cBETOBOM
BosHbl. [Tonsipuzarop. Ananuzarop. 3akon Mamoca. [longpuzanus npu otpaxeHuu. 3akoH bprocrepa.

7. Hucnepcus ceera. HopManbHas 1 aHOMalbHas TUCTIEPCHS.

Jucnepcrnonnslii cnektp. CpaBHEHHE IUCTIEPCHOHHOTO CIIEKTpa ¢ TU(PPaKIHOHHBIM CHEKTPOM. CHEKTPOMETPHI
Y UX UCTIONIb30BaHHUE.

8. XapaKTepUCTHKH TEIUIOBOTrO u3nydeHus. [ToHaTHe aGCOMOTHO YepHOTO
Tena. OOBSICHEHHE XapaKTepa TEIUIOBOro u3nydeHus. 3akonbl Ctedana-bonbiMana u Buna.

9. l'umoresa Ilnanka. KBaHT cBeTa.

10. Omnbrtel CToneroBa. 3akoHbl porodddhexra. Dopmynna DHHIITEHHA.

11. Wzmepenue ckopoctu ceta. [loctynarsl CTO. CneacTBus U3 NOCTyIaTOB

CTO. DnemMeHTHI peIsITUBUCTCKON MEXaHHUKH.

ATOMHASA ®U3UKA 1 PU3UKA SJIEMEHTAPHBIX YACTHUIY

1. Crpoenne atroma. OnbIT Pesepdopaa. [Toctymatst bopa. Ctpoenue atoma
BojIoposa. OOBsicHeHHe crieKTpa Bojopoaa. TpyaHoctu reopun bopa. BonHoBBIE cBOMCTBA 3IIEKTPOHOB.

2. CrpoeHue 3JeKTpOHHOH 000JI0UKH CIIOKHBIX aTOMOB. [leproanyeckas
cucrema 31eMeHToB MenneneeBa. [Tpunnun [aynu.

3. EctecTBeHHas pagroakTHBHOCTH. BHABI pa0aKTUBHOTO paciaaa. 3aKoH
pannoakTuBHOTO pacnaza. [lepuoxa momypacnaza.

4. SnepHble peakuuu. DHEPreTHUECKUI BBIXO SAEPHBIX peakuuil. [leneHue
TsoKeTbIX anep. CHHTe3 Jerkux saep. Mcnonb3oBaHue saepHOi SHEPTHH.

5. OneMeHTapHBIC YaCTUIBl. AHTUYACTHIBI. AHHUTIIIALUSA. OObsICHeHNE
Oera- pacmana.

6. [Tpumeps! 1 cBoiicTBa HIEMEHTapHBIX YacTHIl. Buasl B3anMoaeicTBHs

MEK1y JIEMEHTAPHBIMU YacTHUIIAMH.
Bonpocsl k 3xcnpecc-KOMIOKBUYMY

Beenenne

1. Yo Ha3BIBAIOT (PU3HMUECKON BETNIMHON?

2. Yem xapakTepusyercs pu3nueckas BeauanHa?

3. [lepeuncIuTh CHMBOJIBI OCHOBHBIX (PM3NYECKHUX BEITHYHUH.

4. Yro Ha3BIBAIOT (PU3NIECKUM 3aKOHOM?

5. Kak 3amaetcst 061acTh IPUMEHUMOCTH (pU3HUECKOTO 3aKOHA?
6. Kaxue 3akoHBI pU3MKH HA3BIBAIOT (DyHIAMEHTAILHBIMH?

7. Uto Ha3bIBAIOT (PM3MUYECKOI MOJENbIO?



8. Kakue 3aKk0HOMEpPHOCTH HA3BIBAIOT SMITUPUIESCKUMHU?

9. Kakwue siBlIeHHS Ha3bIBAIOT MAKPOCKOTTMIECKUMHU? MHUKPOCKOTTUIECKIUMHU?
10.Kak onpenensieTcst COCTOsSTHUE PUBNIECKON CHCTEMBI?

11.Kax omucats M3MEHEHHE COCTOSIHUS CHCTEMBI?

KunemaTnyeckue npeacTaBieHusl MeXaHUKH

12.Kakue qBUXEHHs Ha3bIBAIOT HEPENATUBUCTCKUMU? PeasITUBUCTCKUMU?

13 B 4em 3aximouaercst pyHIaMEHTaIBHOCTh 3HAUSHNSI CKOPOCTH CBETa B BaKyyme?
14. Korna u noueMy HapyIIaeTcsi 3BKJIUA0BOCTh MUPOBOTO NMPOCTPAaHCTBA?

15.Kakue nBuKeHHs! Ha3bIBaIOT KBAHTOBBIMU?

16.YT0 Ha3bIBAIOT CUCTEMOM OTCUeTa?

17.Kakoe Teno Ha3bIBatOT CBOOOHBIM?

18.ITpunuun unepuuu ['amunes.

19.IIpumeps! HHEPIHATHHBIX CHCTEM OTCUETA.

20.ITprauHBI OTKIOHEHHUS OT HHEPIIHMAIHHOCTH (B CHCTEMAX OTCUETa C KOOPIUHATHBIMHU OCSIMH, )KECTKO
CBSI3aHHBIMU C 3eMJIcH).

21.IlpyHUMIT OTHOCUTEIBLHOCTH.

22.0061acTh MPUMEHUMOCTH MTPHUHIIAIIA OTHOCHTEIFHOCTH.

23.B ueM 3aKi04aeTcs HHBAPUAHTHOCTD (PU3HYECKUX 3aKOHOB?

24 Kakumu npeoOpazoBanusiMu MoxHO noinyunutb UCO otHocurenbHO ucxoanoi MCO?
25.Y1o Ha3bIBAIOT MaTEPUAILHOW TOUKOH (YacTHUIleit)?

26.Yto HazpiBator ATT?

27.Yrto 3HAUUT ONKCATh ABMKEHUE (PU3NUECKOI CUCTEMBI?

28.YT0 Ha3BIBAIOT YHCIIOM CTETICHEH CBOOOIBI (PU3UIECKOI CUCTEMBI?

29.Kak onucath Mon0XKEeHUE YaCTULIBI B IPOCTPAHCTBE?

30.Yemy paBHO unciIo creneHeld cBooomp! yactuisr? ATT?

31.3aK0H ABUIKEHUS YaCTHUILIBI.

32.Yr1o Ha3bIBAIOT TPAEKTOPUEHN YaCTHLIBI?

33.Yr1o Ha3bIBAIOT NEPEMELIEHUEM YACTHULIBI?

34 Kak ompenenuTb MOBOPOT YACTHUIIBI OTHOCUTEIHLHO OCH?

35.Y910 Ha3BIBAIOT YIJIOBBIM IIepeMeInieHreM ?

36.YT0 Ha3bIBAIOT CKOPOCTHIO YaCTHUIIBI?

37.Kakasi ckopocTh Ha3bIBAETCSI CEKTOPHON?

38.CBA3b CEKTOPHOI CKOPOCTH C TMHEHHOH.

39.Y10 XapakTepu3yeT H3MEHEHHE HAIIPABICHUS yTIIOBOTO NepeMeleHus?
40.ITonsiTHE YIIIOBOM CKOPOCTH.

41.CBs13b TMHEMHOHN M YIJIOBOM CKOPOCTEH.

42.TloHsiTHE YCKOPEHUS.

43.Kakoe yckopeHue Ha3bIBalOT TaHreHIMaIbHbIM? HopmanbHabiM?

44 B 4eM CMBICII pa3JielleHus. YCKOPEHUS Ha HOPMAJIbHYIO U TAHTCHIIMATHHYI0 KOMIIOHEHTHI?
45.T1oHsITHE YITIOBOIO YCKOPEHHUSL.

46.1TpeobpazoBanus ["anumes.

47.CnenctBust npeobpazoBanwuii ["anumnest.

48.B yeM orpaHHYEHHOCTb TATMICEBCKUX NPEACTABICHUI O CBOHCTBAX MPOCTPAHCTBA U BPEMEHH?
49 Tloctynar DiiHIITEHA.

50.Kakoe Bpemsi Ha3bIBalOT COOCTBEHHBIM?

51.2¢dexT TopeHIeBa COKpaNIeHUs IITHHBL.

52 ITpunuun coorBetcTBust bopa.

53.IIpeobpazoBanus JlopeHma.

54.Cnencrus npeobpasoBanuii Jloperma.

JnHamMuyecKkne MPUHOHIBI MEXaHHKHA

55.Kak onpenenuTs COCTOSHUE YaCTUIIBI B KIIACCHUECKON (PU3UKE? CHCTEMBI YacTHUIL?
56.YpaBHEHUS ABWKECHUS KIACCUIECKONH MEXaHUKH.

57.YcroBue omnpeeneHus 00IIero pemeHus ypaBHeHUs IBIKEHUS KJIaCCHYECKON MEXaHUKH.
58.9¢ddexT 3ana3apIBaHNs B3aNMOICHCTBHA.

59.Kakas cuctema 4acTHI] Ha3bIBa€TCS N30JIMPOBAHHOMN?

60.YT0 Ha3BIBAIOT UMITYJIHCOM YaCTHITHI?

61.3aK0H cOXpaHEHHS UMITYJIbCA.

62.YTo Ha3bIBAIOT CUJIOH, IEHCTBYIONICH HA YacTUILy?

63.3aK0H MapHOCTH B3aUMOJAECUCTBHUS.

64.Uro Ha3bIBaIOT LEHTPOM Macc (MHepIun)?

65.3aK0H COXpaHEeHHs LIEHTPa Macc.

66.3aK0H aJTUTUBHOCTH MacChl.



67 .VIMITyThC pENSATHBUCTKON YaCTHIIBI.

68.Bunbl pyHmamMeHTaIbHBIX B3aUMOICHCTBHH.

69.Kakue B3auMoIeHCTBUS HA3bIBAIOT: TpaBUTAIMOHHBIME? CraObIMU? DiIeKTpOoMarHuTHEIMU? CHITbHBIME?
70.3aK0H BCEMUPHOTO TATOTCHUS.

71.IlpyuHUKI 5KBUBAJIEHTHOCTH.

72.3akoH Kymnona.

73.Cuna Jlopenua.

74.3akoH I'yka.

75.KoHTaKTHBIE CUIIBI.

76.I1pupona Topmo3ssiero 3ddekra.

77.3axon Kynona — AMOHTOHa.

78.IloHsATHE MEXaHMYECKOH PabOTHI.

79.910 Ha3BIBAIOT IIpOIIECCOM?

80.Kaxue crirel Ha3pIBAIOT OTCHIUATEHBIMHA?

81.IloHATHE NOTEHIIMAIBHON SHEPTUH.

82.Kaxue CHITBI 3aBHCAT OT KOOPAMHAT YacTHUIL?

83.Kaxue critbl Ha3bIBAIOT KYJIOHOBCKUMIE?

84.Kaxwue cuitel Ha3BIBAIOT IICHTPATHHBIME?

3aKoHBI cCOXpaHeHHUs

85.ITpocTpaHCcTBEHHO-BpEMEHHBIE ITPpe0o0pa3zoBaHus (HyHIaMEHTAIbHOW CHMMETPHU.
86.CooTBETCTBHE 3aKOHOB COXpaHEHUs! (PU3NUECKUX BEINYMH NTPeoOpa3oBaHusIM (yHIaMEHTaJIbHOW CUMMETPUH.
87.3aK0H COXpaHEHHUs UMITYJIbCa.

88.3aKoH coxpaHEeHUs SHEPTHUHL.

89.YpaBHeHus ['aMuibTOHA.

90.®u3nyeckuil cMbICI ypaBHEHUHN ["'aMuIbTOHA.
91.OHeprust CBOOOHOM PENATHBUCTCKOMN YaCTHITHL.
92.3Heprust HepeNATUBUCTCKOM CBOOOTHON YaCTHIIEI.
93.OHeprus MoKost YaCTHULIBL.

94 KuHeTnueckasi 3HEpPTUs PENSATUBUCTCKON YaCTHUIIBL.

95 .Kunernueckast JHEPTUsT HEPENATUBUCTCKOMN YaCTHIIBI.
96.OHeprus peasITUBUCTCKON YaCTHUIIBI BO BHEIIHEM IIOJIE.
97.OHeprus HepeNATUBUCTCKOM YaCTUIIBI BO BHEIIHEM TIOJIE.
98.Kakoe aBrmxeHue Ha3bIBatlOT GUHUTHBIM? HPUHUTHBIM?
99.IloTeHumanpHas SMa.

100./ledpext macc.

101.MOMEHT UMITyJIbCA YACTULIBI.

102.3aK0H COXpaHEHUs] UMITYJIbCa B KIaCCUYECKON MEXaHUKE.
103.CoOCTBEHHBII MOMEHT UMITYJIbCA.

HexoTopbie npuMeHeHHsI 3aKOHOB MEXaHUKH

104.Cuua Jlopenua.

105.3agaua AByX Ten

106.YT0 Ha3bIBAIOT MPUBEIEHHON Maccoii?

107.Cuctema nieHTpa Macc.

108.Bropoii 3akon Kertepa.

109.Kaxkoii mpoiiecc Ha3bIBaIOT CTOJIKHOBEHHEM?
110.Yaupyrue u Heynpyrue CTOIKHOBEHHUSI.

111.YT0 Ha3bIBalOT IOPOrOM pEAKLUU?

112.Kakoe CTONKHOBEHHE HA3bIBAIOT YHAOTEPMUYECKUM ?
113.Kakoe CTOJIKHOBEHHE Ha3bIBAIOT 3K30TEPMUUECKUM ?
114.YpaBuenue Memepckoro.

115.®opmyna L{nosnkoBcKoro.

JAuHaMuKa TBepaoro tejia

116.YpaBuenue nemwxeHus nearpa macc ATT.

117.Kak onpenenuts cuiy, aeiictyromryro Ha ATT?
118.YT0 Ha3bIBAaIOT MOMEHTOM HHEPIIUH TeJIa OTHOCUTEIHHO JAHHOHN OCH.
119.Yemy paBHa kuaeTndeckas sHeprust ATT?

120.Teopema Ilteiinepa.

121.0cHOBHOE ypaBHEHHE TUHAMUKH BPAIATEIHHOTO JIBIKEHUSL.
122.YT0 Ha3bIBalOT MTHOBEHHOM OCBIO BpalleHus?

123.Yro Ha3bIBalOT CBOOOAHOI OCHIO BpAIlCHUS?

124.YT0 Ha3bIBAIOT IJIaBHBIMU OCSIMU MHEPIIUU?

125.Yro Takoe rupockomn?

126.Yro Ha3pIBaIOT Ipereccueit?



OCHOBHBIE 3/1eMeHThbI TeOPUHU YNIPYTOCTH

127.Kakas nedopmarisi Ha3pIBaeTCs yIpyroi? Heynpyrou?
128.YT0 HA3bIBAIOT HAMPSKEHUEM?

129.Yro Ha3BIBaIOT OTHOCUTENHHOH Nedopmanneii?

130.3axon ['yka.

140.B gem 3akmrodaeTcs ¢puzndeckuil cMpicn Moxyis KOrra?
141.Kakoe siBleHUE Ha3bIBAETCS TUCTEPE3UCOM?
142.0OcHoBHbIe BUABI AeopManuii.

143.Yemy paBHa sHeprus aedpopmanun?

144.Yro xapakTepu3yeT BeKTOp YMoBa?

JBU:KeHUe B HeHHePUMAJIBHBIX cucTemax orcuera (HUCO)
145.Yemy paBHa cua nHepLUu?

146.Kak onpenenuts criry Kopuosnmca?

147.3ammcats 3akoHb! coxpanenus 8 HUCO.
I'paBuTranuonHoe noje

148.Kakoe 1oie Ha3pIBaIOT TPaBUTAIIHOHHBIM?

149.1atp onpeneneHre HANPSHKEHHOCTH OIS TATOTEHHS.
150.Yto0 Ha3BIBAIOT CHIIOBOM JIMHUEH?

151.Yro Ha3bpIBalOT MOTOKOM BEKTOpA HANPSKEHHOCTH?
152.Yrto Ha3pIBaIOT MOTEHIIUAIOM TOJIS?

153.0npenenut cBA3b MEXIY HOTEHIMAIOM U HANPSDKEHHOCTHIO TPaBUTAIIMOHHOTO OIS,
154.Teopema Octporpaackoro-I"aycca.

KoJsiebanusi ¥ BOTHBI

155.4T0 Ha3bIBalOT OJHOMEPHBIM KJIACCUUECKUM FapMOHUYECKUM OCLMIIISATOPOM?
156.3ammcats ypaBHeHHE OCIIILIATOPA B TU(PPEepEHIINATHHOM BHIE.
157.3anucaTth ypaBHEHUE BOJIHBI.

158.Yro Ha3BIBAIOT 3BYKOBOM BONHOM (3BYKOM)?

159.Yro Ha3pIBalOT CHIION (HHTEHCUBHOCTHIO) 3ByKa?

160.Yto Ha3BIBaIOT 3BYKOBHIM (aKyCTHYECKHAM) JaBICHUCM?
161.Yro Ha3bIBatOT TEMOpOM?

162.B yem 3akirodaeTcs OnHaypanbHbId 3 dext?

163.Yrto Ha3bIBAIOT aKyCTHYECKON KaBUTAaLHE?
I'mppoamnamuka

164.Kakoe TeueHne KUIKOCTH Ha3bIBAIOT JIAMUHAPHBIM? TypOyJIeHTHBIM?
165.Teopema Hepa3pbIBHOCTU CTPYH.

166.YpaBuenue bepnymnnu.

167 .Yimnynsc cTpyu.

168.Dopmyna Toppuuemin

169./InHaMudecKkast BI3KOCTh

170.Kunemarnyeckasi BA3KOCTb

171.YpaBuenue [lyazeitns

172.3axon "arena-ITyazeins

173.Yro Ha3eIBatOT uncioM PeliHombACA.

174.93¢pdexr Marnyca

MeTtoanyeckue peKOMEeHIALNHU N0 U3YYEHHIO TeM:

Paznen 1 «BBeaenune»

Lenw uzyuenusn: oenadenue cmyoenmamu Cucmemou 3Hanuil 00 oouux Guuyueckux nOHAMUAX.
H3yuue oannwiii pazden cmyoenm 00axicen:

- 3HaAMb:
— obwue usureckue NOHAMUSL. ONbIM, USMEPEHUsl, BETUYUHbL, 3AKOHbI,
o0baacme RPUMEHUMOCMU 3AKOHO8, MOOeU, IMNUPUYECKUE 3AKOHOMEPHOCIU, OECKOHEUHO
00bULAS U MANASL BETUYUNBL, MAKPO- U MUKPOABLEHUS, COCMOANHIUE CUCIEMbL U UBMEHEHUE
COCMOANUSL CUCEMbL, YPAGHEHUSI OBUINICEHUSL,
- ymembo:
- onepuposams nepeyUCieHHbIMU 8blle NOHAMUAMU U MOOCTAMU MEXAHUKU,
- 671a0emb:

- HA36AHHbIM BbIUUE NOHAMULHLIM ANRAPATOM (PU3UYECKUX 3HAHUL NPU
nOCeOYIOujemM 0C8OEHUU PA30EN08 KYPCA «MEXAHUKAY.
Ilpu usyuenuu pasoena 1 neodxooumo:
- CaMOCTOSITEIILHO N3YyYHUTh M 3aKOHCIIEKTHPOBATh y4eOHbIM MaTepua
pasnena «Benenney, pa3MelIeHHbIH Ha IOpTae.
Oco6oe enumanue oopamums Ha:



- HeobXx00uMocns HOO20MOBKU K IKCHPECC-KONOKEUYMY.
na camokonmpona no paszoeny Heodxooumo omeemums Ha C1e0yiouiue 60nPOCHL:
Bomnpocsl k 3kcnpecc-KOJIOKBUYMY
1. Yo Ha3BIBAIOT (PU3HMUCCKON BEITNIHHON?

2. Yem xapakrepusyeTcst puzndeckas BenuunHa?
Yt0 Takoe pazMepHOCTb (PU3MIECKON BETMUMHBI?
Kak o0o3HauaeTcs pa3smMepHOCTH?
. [lepeuncanth CUMBOJIBI OCHOBHBIX (DPM3MYECKUX BETHYHH.
. Uto Ha3bIBaIOT (HPU3UUECKUM 3aKOHOM?
. Kak 3agaercst o6macT mpruMeHIMOCTH (PU3NIECKOTO 3aKOHA?
. Kakne 3axonb! pr3nkn Ha3pIBalOT GyHIAMEHTATEHBIMU?
. Uro Ha3wIBaIOT Qu3mdeckoi Moaensio? [lpuBeanTe mpuMeps! GU3MUECKUX MOJETEH.
. Kakue 3aKk0OHOMEpHOCTH Ha3bIBAIOT SMIIPHICCKUMH?
. Kakue siBneHns Ha3pIBalOT MaKpOCKOMMYECKUMH? MUKPOCKONMYIECKUMH?
10.Kax ompenensieTcs cOCTOIHNE (PH3HISCKON CHCTEMBI?
11.Kak onucats U3MEHEHUE COCTOSIHUS CUCTEMBI?

O 01N L bW

Paznen 2 «Kunemamuueckue npedcmasieHus mexanuku
Llenb uzyuenusn: oenadenue cmyoeHmamu CUCMemMoll 3HaHUIL RO KUHeMamuKe.
H3yuue oanuslit pazoen cmyoenm 00J1ceH:
- 3Hamb:npuHyun unepyuu I anunes, NPUHYUN OMHOCUMENbHOCMU, 02PAHUYEHHOCMb 2ANUNEE8CKUX NPeOCANeH Ul
0 CBOUICMBAX NPOCPAHCMBA U 8peMeHl; cle0cmeus npeobpazosanuti I anunes u ciedcmsus npeodpasosanull
Jlopenya;
- yMemb: onepupo8ams NOHAMUAMU OAHHO20 PA30eld U 8bINOIHAMb npeodpazosanus I anunes, npeobpasosanus
Jlopenya;
- 871a0emb: NOHAMULHBIM ANNAPAMOM (RPOCMPAHCMBO, 8peMs, Osudicerue,cucmema omcuema, HCO, c6ob00HbIe
mena, abconomno meepooe meno, CmeneHu c80600bl, MPAeKMopUsl, CKOPOCMb, YCKOPEHUe, MAMEPUATbHASL MOYKA),
Ilpu usyuenuu pazoena 2 Heo0xo0umo:
- paccMoTpeTh cleayrouuil yueonsrit matepuali: [2], ¢.9-37; [3], ¢.13-41;
[7], c.78-104; [8], c.6-32;
- CaMOCTOSITEITFHO U3yYUTh U 3aKOHCIICKTHPOBATh YICOHBIN MaTeprall,
pa3MeleHHbIH Ha opraie no TeMe: «IIpeodpasoBanus Jloperna. [Toctymat
MOCTOSTHCTBA cKopocTH cBeta. CienctBus npeodpazoBanmii JlopeHay.
Ocoboe enumanue oopamums Ha:
- HeobX00UMOCHb HOO20MOBKU K IKCHPECC-KOIOKEUYMY;
—npu n0020mosKe K cemMunapckomy 3anamuio no meme. « O2panuyenHoCms 2anu1eescKux npeocmasienull
o0 ceoticmeax npocmparcmaa u epemeru. Ilpeobpasosanus Jlopenya. [locmynam nocmosucmea ckopocmu
ceema. Cneocmsus npeobpasosanuil JIopenyay» 03HAKOMUMBCIL C YYeOHBIMU MAMEPUATAMU,
PaAZMeweHHbIMU Ha nopmaie.

na camoxonmpons no pazoeny HeodxXoo0umo omeemums Ha ciedylouue 60nPocol:
Bonpocut k akcnpecc-Konnokeuymy

12. Kaxue ABMKEHHS Ha3bIBAIOT HEPEIATUBUCTCKUMU? PensiTuBUCTCKIMHU?

13. B uem 3akimogaercst pyHIaMEHTAIBHOCTD 3HAYEHHUSI CKOPOCTH CBETA B BaKyyme?
14. Korna u mouemy HapyIaeTcsi 3BKJINI0BOCTE MUPOBOTO ITPOCTpaHCTBA?

15. Kakue nBM>KeHHS Ha3bIBAIOT KBAHTOBBEIMU?

16. UTto Ha3BIBaIOT CHCTEMOI oTCcUeTa?

17. Kakoe Teio Ha3bIBarOT CBOOOIHEIM?

18. Ipunuun unepuuu Ianunes.

19. IlpumMepsl HHEPLHATBHBIX CUCTEM OTCUETA.

20. [IpruuHBI OTKIOHEHUS OT MHEPIHUATFHOCTH (B CHCTEMAaX OTCYETa C KOOPAWHATHBIMH OCSIMH, KECTKO
CBSI3aHHBIMU C 3eMJIei).

21. IIpuHIIMT OTHOCHUTENBEHOCTH.

22. O6macTh MPUMEHIMOCTH IPUHIIAIIA OTHOCUTEIHHOCTH.

23. B yem 3axit09aeTcsi ”HBAPUAHTHOCTH (PU3NIECKUX 3aKOHOB?

24. Kaxnmu npeoOpazoBaHIIMHA MOXHO ouryduTh MCO otHOcuTensHO ucxonuoi MCO?
25. Yto Ha3pIBAIOT MaTepUaIbHON TOUKOH (JacTuiei)?

26. Uto HaspBaroT ATT?

27. Uto 3HAYHUT ONMHUCATh ABIKECHHE (U3NICCKOI CUCTEMBI?

28. UTo Ha3BIBAIOT YHCIIOM CTEICHEH CBOOOIBI (PU3UUCCKON CUCTEMBI?

29. Kak onmcatp MoJIOKeHHUE YacTULbl B MPOCTpaHCTBE?

30. Yemy paBHO yucIo cTerneHelt cBoooabl yactuipl? ATT?



31. 3aKk0H OBMKEHUS YaCTHUIIEL.

32. YTto Ha3BIBAIOT TPACKTOPHUEH YaCTHIIHI?

33. Yto Ha3BIBAIOT NIEpEMEIICHIEM YaCTHIIBI?

34. Kak onpeaenuTs HOBOPOT YaCTUIHI OTHOCHUTEIHHO OCH?

35. Uto Ha3BIBAIOT YTIIOBBIM IIepeMeEnIeHIEM ?

36. UTo Ha3BIBAIOT CKOPOCTHIO YaCTHIIEI?

37. Kakast ckopocTb Ha3bIBaeTCA CEKTOPHOM?

38. CBs13b CEKTOPHOU CKOPOCTH C JTMHEHHOMH.

39. Yro xapakTepHu3yeT U3MEHEHUE HANPaBJICHUs YIIIOBOTO MepeMeIieH s ?
40. IToHsiTHE YTIIOBOM CKOPOCTH.

41. CBs3b NHUHEHHO U yIIIOBON CKOPOCTEH.

42. IloHsiTHE YCKOPEHHUS.

43. Kakoe yckopeHHe Ha3bIBaIOT TaHTeHIHAIbHEIM? HopMmansHBIM?

44. B 4eM cMBICI pa3feieHIs yCKOPEHUS HA HOPMAJIBbHYIO U TAHT'CHI[NAJIbHYI0 KOMIOHEHTHI?
45. TloHsTHE YTIIOBOTO YCKOPEHHUSI.

46. IlpeoOpazoBanus ["anmmest.

47. CnenctBus npeodOpazoBanmii ['anmmes.

48. B ueM OrpaHHYCHHOCTH TAIMIICEBCKUX MPEICTABICHUNA O CBOMCTBAX MPOCTPAHCTBA K BPEMEHU?
49. lloctynar DWHIITEHA.

50. Kakoe BpeMs Ha3bIBAIOT COOCTBEHHBIM?

51. Dddext nopeHIieBa COKpAIICHUS ITHHBI.

52. IIpuniun cootBeTcTBUS bopa.

53. IIpeobpaszosanus JlopeHia.

54. CnenctBus npeobpa3oBanuii Jloperna.

Hpaxmuuecxue 3AHAMUA NO OAHHOU meme npednwmzalom:

- pemrenue 3agad no teMe «Kunemarukay» n3 coopunka Mpomosa U. E.
«3amayn 1Mo o0IIeH HUUKE»:

1 2 3 4 5

1.1 1.11 1.31 1.44 1.58
1.2 1.12 1.32 1.43 1.56
13 1.14 1.33 1.42 1.55
1.4 1.15 1.34 1.41 1.53
1.5 1.16 1.23 1.40 1.50
1.6 1.17 1.24 1.39 1.49
1.7 1.19 1.25 1.38 1.48
1.8 1.20 1.26 1.37 1.47
1.9 1.21 1.27 1.36 1.46
1.10 1.22 1.29 1.35 1.45

— BBITIOJTHEHHE 3aJIaHUH TPEHUPOBOYHBIX U JEMOHCTPAIIMOHHBIX WHTEPHET-
TECTOB Ha caliTax WWW.I-exam.ru 1 Www.fepo.ru ¢ Leibo 0CBOEHHS IUIAKTUYECKON € IUHULIBI
«Kunemarukay;

— IKCIPECC-KOJIIOKBUYM;
- ceMUHapcKoe 3aHsThe 1o TeMe: «OrpaHMYeHHOCTD TAINIICEBCKUX
MPEJICTABICHUH 0 CBOMCTBAX MPOCTpaHCTBA U Bpemenu. [Ipeodpaszosanust Jlopenna. [Toctynart
MOCTOSTHCTBA cKopocTu cBeta. CiencTBus npeobpazoBanwmii JlopeHIay;

- BEITIOJTHEHHE J1a00PaTOPHON PadOTHI OOIIEro (PH3MYECKOTO MPaKTUKyMa
«Omnpejenenue yCKOPEHHsI CBOOOTHOTO MaJICHUS.

3amaHus 1715 CaMOCTOSITEILHOT0 H3YYeHHUsI:
1. I3y4uTh 1 3aKOHCTIEKTUPOBATH pazzen 1.4.
2. T1oArOTOBHUTHCS K IKCIIPECC-KOJUIOKBUYMY.
3. BBINONHUTB TECTOBBIE 33J[aHUS 10 JaHHOMY pa3Jiely:
(3aoanus npeononaearom 1 npasunvhwiili omeem)

3AJAHHE N 1. Ha 60pTy KocMHu4ecKoro Kopabiisi HaHeceHa 3M0JieMa B BUIe T€OMETPUIECKOH (UTYpEI.
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—_—
& N3-3a penaTHBUCTCKOTO COKPAIICHUS JUTHHBI 3Ta GUTypa H3MEHSET CBOIO (hopMy.

Ecnu xopaOub IBMKETCSl B HAIPaBJICHUH, YKa3aHHOM Ha PUCYHKE CTPEJIKOH, CO CKOPOCTHIO, CPaBHUMOH €O
CKOPOCTBIO CBETa, TO B HETOJBHKHOI CHCTEMe OTcueTa sM0OJieMa puMeT GopMy, yKa3aHHYIO Ha PUCYHKE ...
BapuaHTbI 0TBETOB:

1.
2.

3. :
3AJAHHME N 2.

Ha 60opty KocMuueckoro kopabiist HaHeceHa MOIeMa B BUJIE TEOMETPUIECKOH (pUrypsl.

W3-3a peasTUBUCTCKOTO COKpAILCHNUS JUIMHBI 3Ta GUrypa u3MeHseT cBoio popmy. Ecnu kopabdib
JIBIDKETCSI B HAIIPABJICHUH, YKa3aHHOM Ha PUCYHKE CTPEJIKOi, CO CKOPOCTBIO, CPAaBHUMOM CO CKOPOCTBIO CBETA, TO B
HEIOABIDKHOM cucTeMe oTcueTa 3MOnema npumeT GopMy, YKa3aHHYIO Ha PUCYHKE ...
BapuaHThI 0TBeTOB:

(O

2.

3. O

3AJTAHHME N 3. lHBapHaHTHOI BETHYUHOH SIBISETCH ...
BapuaHTBI OTBETOB:

1. IINTENHHOCTH COOBITHS

2. AIMITYJIbC YaCTHUIIBI

3. nnHa npenMera
4. CKOpOCTB CBETa B BaKyyMe

3AJIAHME N 4.
OTHOCI/ITCHLHO HEMMOABUXHOI'O Ha6J'IIO,HaTeJ'I$[ TEJIO ABUXKETCS CO CKOpOCTbIO u, 3aBI/ICI/IMOCTb MAaCCBhI 3TOI'0 T€J1a OT

CKOPOCTH IIPH Macce MOKOs I, BBIPAXKAETCA COOTHOIICHUEM. ..
Bapl/laHTbI OTBETOB:

Lm=m_1-[ulc ]2

j— mo
e
,Ji—[ufcj

3. =,

L
4. m =m,—

¢

o
5. m =m,—

L
3AJIAHHUE N 5.

Kocmuueckmit Kopa6m> C IBYyMsS KOCMOHaBTaMH Ha 60pTy, OJIMH U3 KOTOPBIX HAXOJUTCS B HOCOBO# 4acTu PaKeThI,



JIPYTOil — B XBOCTOBOM, JIETHT cO ckopocThio V=0,8c. KocMOHaBT, HaXOAIIMIACS B XBOCTOBOM YaCTH PaKETHI,
TIPOM3BOIUT BCITBIIIKY CBETA M H3MEPSIET MIPOMEKYTOK BpeMEHH {;, 32 KOTOPEIH CBET MPOXOANUT PACCTOSHHE 10
3epKaia, yKPEeIJICHHOTO Y HEero HaJ| TOJIOBOI, M 00paTHO K M3ITydaTemro. DTOT MPOMEXYTOK BPEMEHH C TOUKH
3peHHs APyroro KOCMOHABTA. . .

BapuaHTbl 0TBETOB:

1. menpme, gem t;B 1,67 pa3

2. 6onbie, yem t1B 1,25 pa3

3. paBeH 1;

4. 6onbie, yem t1B 1,67 pa3

5. Mens1e, yem ;B 1,25 pa3

3AJAHHME N 6.KocMmuueckuit kopabib ¢ AByMsS KOCMOHABTaMH JIETUT cO CKOpocThio V=0,8c (c — ckopoCTh cBeTa B BaKyyMe).
OmMH U3 KOCMOHABTOB MEIJICHHO MMOBOPAYMBACT METPOBBII CTEPKEHB U3 TIOJIOKEHUS 1, MapajuIeIbHOTO HANIPABJICHUIO IBUKCHUS, B
MOJIOKCHHUE 2, EPICHANKYIISIPHOE 3TOMY HaIpaBiicHut0. Toraa [uimHa CTEpKHsI ¢ TOUYKH 3PEHHS JPYroro KOCMOHABTA ...

BAPUAHTBI OTBETOB:

n3menurcs ot 1,0 M B mosoxxennu 1 10 0,6 M B 2) n3MmeHutcs ot 1,0 M B mosoxxennu 1 1o 1,67 M B
MOJIOKEHUH 2 MTOJIOXKEHUHU 2

1)

n3menutcs ot 0,6 M B mostoxxenuu 1 1o 1,0 M B

3 aBHa 1,0 M pu 1r000# ero OpUeHTALIUA 4
) P ’ p p H ) MIOJIOKEHHUHU 2

3AJAHHME N 7.Kuneruueckas 3HEprusl pelsITUBUCTCKON YaCTULIbI, ABMKYLIEICS CO CKOPOCTBIO U, ONPENETSAETCS] COOTHOLIEHUEM

BAPUAHTBI OTBETOB:

22) By = r;?st,r:2

Pasznen 6 «Junamuxa meépoozo menay
Lenw uzyuenusn: osenradenue cmyoenmamu cucmemon 3HAHUIL 0 OUHAMUKE MEepoo2o mend.
H3yuue oannwiii pazden cmyoenm 00adxcen:
- 3Hamu: Kunemamuxy osudicenus ATT, momenmol UHEPYUU CUMMEMPUYHBIX Mel, OCHOGHOE YPaGHeHUue OUHAMU
8PaAUamenbHO20 0BUIICEHUS, YCI06US PAGHOBECUS ME, NPUHYUN BO3MOICHBIX (6UPMYANbHBIX) NepeMeujerull,
OCHOBHUbLE JIIEMEHMbL MeOPUU YRPY2OCMU, C8513b MeNCOY dedhopmayuell U HanpsaxceHuem, sudvl deopmayuil.
- YMemy: 0nepuposams NOHAMUAMU OAHHO20 PA30eia U 3aNUCbIEAmMb U NPUMEHAMb YCI08USA PAGHOGECUS e,
ypasHnenus osudcenus ATT, onpedenams kunemuueckyio snepeuto ATT u momenmol uHepyuYU CUMMEMPUUHBIX e,
- 81a0emb: NOHAMUUHBIM ANNAPATNOM (M2HOBEHHbIE OCU 8pALeHUs, CBOOOOHbIE OCU, 2UPOCKON, 2UPOCKONUYECKUL
apgpexm, cupockonuyeckue Cunibl, Npeyeccus, povluazu, napa cui, Yynpyauti 2ucmepesuc, 6ekmop Ymosa).
Ilpu uzyuenuu pazoena 6 neooxooumo:
- paccMOTpeTh clenytomui yueonsiit Matepuai: [2], ¢.9-37; [3], c.13-41,
[7], c.78-104; [8], c.6-32;
Oco6oe enumanue oopamums Ha:
— HeoOX00UMOCMb NOO20MOBKU K IKCHPECC-KOIOKBUY MY,
Jna camoxonmpona no pasoeny HeodX00uUMO OMEEMUmMy HA C1EOYIOUiUE BONPOCHL:
Bonpocut k sxcnpecc-konnoxeuymy
116.YpaBHenue nBuxeHus uenrpa macc ATT.
117.Kak onpenenuts cuiy, aeiictyromryto Ha ATT?
118.Yro Ha3pIBalOT MOMEHTOM MHEPIUH TEJIa OTHOCUTEIBHO NaHHOH! OCH.
119.Yemy paBHa kuHetuueckas 3Heprust ATT?
120.Teopema Ilteiinepa.



121.0cHOBHOE ypaBHEHHE TWHAMHKH BPAIaTEIHHOTO IBIUKCHUS.
122.YT0 Ha3bIBAIOT MTHOBEHHOM OCHIO BpaIeHUs?

123.YT0 Ha3bIBAIOT CBOOOIHOM OCKIO BpalleHUs?

124.Yrto Ha3BIBAIOT TIABHBIMH OCSMU HHEPIHAN?

125.Yro Takoe rupockor?

126.Yro Ha3wIBaIOT TIperieccueii?

127 .Kakas nedopmariuist Ha3pIBaeTCs YIPYron? HEYIpyrou?
128.YT0 HaA3bIBAIOT HAMpPSKEHUEM?

129.YTo Ha3bIBaIOT OTHOCUTEIBHON Nedopmarueii?
130.3axoH I'yka.

140.B uem 3akmovaercs pusndeckuii cMmbica Moyt FOHra?
141.Kakoe siBleHUE Ha3bIBaETCs TUCTEPE3UCOM?
142.0cHOBHBIE BUIBI JeQOpManiii.

143.Yemy paBHa 3HEprust neopManuu?

144.Yro xapakTepu3yeT BeKTOp YMoBa?

Hpaxmuttecxue 3AHAMUA RO OAHHOI meMe npeono.fmealom:

- peleHune 3aaad 1o TeMe «/IMHaMuKa TBeporo Teaa» n3 cOOpHUKa
Wponosa U. E. «3anaun no obuieit puznken:

1 2 3 4 5

1.236 1.219 1.251 1.172 1.195
1.242 1.220 1.262 1.173 1.193
1.245 1.221 1.263 1.174 1.192
1.247 1.222 1.264 1.175 1.191
1.253 1.225 1.268 1.181 1.188
1.256 1.230 1.270 1.184 1.286

— BEITIOJTHEHHE 3aJaHUH TPSHUPOBOYHBIX H JEMOHCTPAIMOHHBIX WHTEPHET-
TECTOB Ha caiitax WWW.i-exam.ru u WwWw.fepo.ru ¢ 1esnpio 0CBOCHHS AUAAKTHUECKUX SAMHUIL Pa3fena;

— 9KCIIPECC-KOJUIOKBUYM;
BBITIOJTHEHHE JIA0OPATOPHBIX paboT 001Iero pU3n4ecKoro nNpakTuKyma —
1. «Onpenenenne moayist KOuray

2. «/13y4eHue 3aKOHOB BPaIIATEIbHOTO ABUKECHHS

3. «OnpeneneHre MOMEHTOB HHEPLIUH U IIpOBepKa TeopeMsl LLTeiinepay;

—npu N0O020MOBKE K CEMUHAPCKOMY 3AHAMUIO NO meMme: « DNeMeHmbl Ynpy2ocmu meepoo2o menay
O3HAKOMUMBCSL C YUeOHOU unpopmayuet, pazmeweHHol Hudice.

Pazoen 4 «3axkoHbI coOXpaHeHUs PU3NYECKUX BeJTHINH»

Lenv uzyuenusn: osnadenue cmyoenmamu cucmemoi 3Hanuii 0 YuU3UUECKOM COO0epIHCanuu npeodpazoeanuii

dynoamenmanvholi cumMmempuu U COOMEEMCMEUN 3AKOHO8 COXPAHEHUS U3UUECKUX 6eNUUUH

npeoopazoeanuam yHoameHmanvHol CUMMEMPU.

H3yuue oanuslit pazoen cmyoenm 00J1cen:

- 3HAMb: NPOUCXOIICOCHUE 3AKOHO8 COXPAHEHUSl, (PusuiecKoe codepiicanue npeodpasosanuil hyHOAMeHmMAaANIbHOU

cummempuu, Coomeemcmeue 3adKOH06 COXpaHeHUsl qbu3uttec;<ux 6ETUYUH npeo6pa306aﬂu;m4 ¢yHaaM€HmClJle0ﬁ

cummempuu, 3aKOHbl COXPAHEHUA UMNYIbCA, IHEPCUU, MOMEHMA UMNYTbCA 6 Kaaccu4eckou MeXAHUKe,

- ymembub: onepuposanto NOHAMUAMU ()aHHOZO pa3()eﬂa U NPUMEHANb 3AKOHblL COXPAHEHUA UMNYIbCA, IHEPCUU,

MOMEHRMA UMNYJ1bCad 6 peuleruu }’lpuK]la()Hle 3a()a’~t MEXAHUKU,

- wla()emb: NOHAMUUHBIM annapamom (MOMeHm umnyivca dacmuysbl U usoﬂupogaHHoﬁ cucmemsl

HepeISIMUGUCTNCKUX YACIUY, MOMEHM CUIbL, COOCTNBEHHbII MOMEHI UMNYIbCA).

Ilpu usyuenuu pazoena 4 neodxo0umo:
- paccMoTpeTh cleayronuil yaeonsrii matepuai: [2], ¢.9-37; [3], ¢.13-41;
[7], c.78-104; [8], c.6-32;

- CaMOCTOSITEIIFHO U3yYUTh U 3aKOHCIICKTHPOBATh YICOHBIN MaTepuall,

pa3MeIleHHbIH Ha mopTraie 1o TeMe: «[IpoucxoxkaeHne 3aKOHOB COXPAHEHHUSL.
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duzndeckoe copeprkaHne Mpeodpa3oBaHnil GyHIaMEHTATEHOH CHMMETPHUH.
CoOOTBETCTBHE 3aKOHOB COXPAaHECHUS (DU3MUECKHUX BEIMIUH MPeoOpazoBaHUIM
(hyHIaMEHTAIEHOW CHMMETPHI.

Ocoboe enumanue oopamums Ha:

- HeoOX00UMOCMb NOO20MOBKU K IKCHPECC-KOLIOKBUYMY.
na camoxonmponsn no pazoeny HeodxXo0umo omeemums Ha ciaedylouiie 60nPocol:
Bonpocet k 3kcnpecc-konnokeuymy
85.IIpocTpaHCTBEeHHO-BPEMEHHBIE MPEOOpa3oBaHus (PYHAAMEHTAIBLHONH CUMMETPHUH.
86.Co0TBeTCTBHE 3aKOHOB COXPAHCHHUS (PU3UUCCKUX BEIMIHH MPeoOpa3oBaHusM (yHIAMEHTAILHOW CUMMETPHUH.
87.3aK0H COXpaHECHHUS IMITYJIbCA.
88.3aK0H coXpaHECHHUS SHEPTHUHL.
89.Ypasuenus ['aMunbpToHA.
90.Du3ngecknii CMBICT ypaBHEeHUI ['aMuiipToHA.
91.3Heprust CBOOOJHOM PEIATHUBUCTCKOM YaCTHIIHL.
92.OHeprust HepeNATUBUCTCKOM CBOOOIHON YaCTHIIBI.

BO]IpOCbI, PEKOMEHAYEMBIC ISl TIOATOTOBKH, BHINNOJTHECHU A
U 3aIHUTHI PE3YJIbTATOB paﬁoT oﬁmero (lm3w1ec1c0r0 NMpaKTUKyMa

MEXAHUKA
JlabopaTopnasi pabora N1.
Omnpenenenne yckopeHHsi CBOOOJHOIO MajgeHUSs

1. VYckopeHue, HopMallbHas U TAHT€HUUAIbHAS COCTABIIAIOILINE YCKOPEHUSL.
2. Cuia kak (yHKIHS COCTOSHUS cucTeMbl. Bropoif 3akoH HeloToHa. 3akoH
MapHOCTHU B3aUMOJICHCTBUSL.

3. Bunel B3aumoneiictBuil 1 cuiibl. @yHIaMEHTAbHbBIE B3aUMOICHCTBUSL.

4, I'paBuTaLIMOHHBIE B3aUMOAEHUCTBUSA. 3aKOH BCEMUPHOTO TAroTeHus. Cuia
TATOTCHHUS U CUJIA TSDKECTH.

5. I'paBuTanmonHas u uHEpTHAsA Macchl. [IpUHINIT AKBUBAIEHTHOCTH.

6. I'paBuranmonsoe noiue. HampspkeHHOCTH U oTeHnMan nosst. [Ipunnun
cynepno3uriuu. Teopema Octporpanckoro-I'aycca. Paborta cuit mosist TArOTeHHs.

7. CBoOoHOE maieHUe. Y CKOPEHHE CBOOOHOTO MaACHHUs. 3aKOH CBOOOIHOTO
MaJcHUs TeNna.

8. 3aBHCHMOCTB CHJIBI TSDKECTH M YCKOPEHHUS CBOOOHOTO MAJICHUS OT
LIMPOTHl MECTHOCTH U BBICOTBI.

9. BrrBo pacu€THRIX (OPMYIT LIS OTIpeeIIeHUS YCKOPSHHS CBOOOTHOTO
NaJeHUs Tena.

10. MeTonp! onpeielIeHrs] YCKOPEHHs CBOOOTHOTO TaICHHS.

JlaGopaTopHuas pa6ora N2, 3, 10.

H3yuyenune ko1ed6aTeTbHBIX IBHKEHUI
1. KonebarenbHble ABMKEHHS. | apMOHIYECKHE U HETapMOHUYECKHE
kostebanus. Kiaccuueckuit rapMOHHYECKUI OAHOMEPHBIN JINHEHHBIN oclmsiTop. Pusnyeckue
BEJIMUMHBI, XapaKTepU3YIOIINe rapMOHUYECKUe KojiebaHus (aMILIMTY/a, IIEPHUOJ], YaCTOTa, HadanbHas (a3a
KosiebaHui, haza). 3aKOH IMHAMHMKH TapMOHHYECKUX KoslebaHuil B quddepeHnnanbHON 1 HHTETpaTbHON

(hopmax.

2. Kunernueckas v moTeHIMaNbHAs SHEPTHH KOJIEOATEIHHON CHCTEMBI.
[NonHas sHEpPrUs CUCTEMBI.

3. 3aKoH IMHAMUKH BPaIaTeIbHOTO JIBIKEHHUS (BBIBO). MOMEHT CHIIBI.
MowmenT unepuuu. Teopema I'toiireHca-1lreiinepa.

4, Maremaruuecknii MasITHUK. 3aKOH IMHAMHUKHU KOJIE0aTEILHOTO IBHKEHMUS

MaremMaTuueckoro MastHuka. KBasuynpyrue cuibl. [lepros konebanuii MaTeMaTHYECKOTO MasiTHUKA.
DKkcnepuMeHTaNbHast IPOBEPKa: OT YEro 3aBUCUT U OT Yero He 3aBHCHUT NEPHOJ KoJieOaHuit
MaTeMaTHYeCKOro MasiTHuKa?

5. du3nyeckuii MasSTHUK. 3aKOH JUHAMHKH KOJI€0aTEIbHOTO ABIKEHUS
¢usngeckoro MasTHHKa. [lepros xonebanuit puzngeckoro mastHuka. [IpuBenennas nuuHa GU3UIECKOTO
MasITHHKA U €€ SKCIIEpUMEHTAILHOE OTIpe/IeIICHHE.

6. [pyxxunnsiit MasTHUK. AuddepeHunanbHoe ypaBHEHHE KOlIeOaHuH
NPY>KHHHOTO MasiTHUKa. [loTeHIManbHast 1 KUHETHYecKasi SHEPTUH NPYKMHHOTO MasiTHUKa. [lepron
KoJie0aHMH MPYKUHHOTO MasTHHKA.

7. 3aryxatomue konebanus. JuddepennuansHoe ypaBHEHHE 3aTyXaOIINX
konebGannii. KoadpuumeHt 3atyxanus, AeKpeMEHT 3aTyXaHus, JJOrapupMHUIECKUI JEKPEMEHT 3aTyXaHHs 1
UX IKCIEPUMEHTAIbHOE OIpe/ieNieHre, JOOPOTHOCTh KOIeOaTeIbHOM CHCTEMBL. DKCIIEPUMEHTAILHOE
orpe/ieJieHUe Ha3BaHHbBIX BBIIIE XapaKTEPUCTHK 3aTyXaIOINX KoJeOaHuii.



JladopaTopHas padora N4, 5a.

Onpenesienne moayas FOnra u Mmoxynsi caBura
1. DJIeMeHTHI TEOPUH YIPYrocTH. MexaHH4ecKoe HanpshKeHUe. Y CHIIHe.
AOGcoroTHas ¥ OTHOCHTEINBHAS edopMannu. Yupyrue cuibl. 3akoH ['yka. CBs3p Mexay nedopmanueii u
HanpsDKeHUEeM (IuarpamMma).

2. OcHoBHBIE BUAH Aeopmartuii. DHeprust negopManui. YIpyrii
rucrepesuc. Bekrop YMosa.

3. KpyTunbHBIN MasTHUK.

4, Mogayns FOnra u Mmonyns casura. ®uszndeckuii cMpica Moaysns FOHra.

5. BriBoa pacuérHbIX (opmyn i onpeaeneHus Moaysst FOHra, noctostHHON
KpY4eHHsSI ¥ MOJYJISI CIIBUTA.

6. OKCHepUMEHTAIBHOE OTIpe/Ie/ICHUE:

a) Mmoxyns FOHra mpu pacTsKeHNHU ¢ TOMOIIBIO KaTETOMETPA;

B) IOCTOSIHHOW KPYYCHHS W MOJYJIS CABUTa MaTepHaia JMHAMUYECKAM METOIOM.
JlaGopaTopHas padora N6

H3yyenue 3aK0HOB BPaLIaTEILHOIO IBHKEHUS

1. Kunemaruka nemwkenns ATT. Ypasaenns npmwxenns ATT. [IBmkenue
[IEHTpa Macc.

2. OCHOBHOE ypaBHEHUE JUHAMHMKHU BPAILATEIbHOTO JIBHIKEHHUS (BBIBOJ).
MrHoOBEHHbIE OCH BpaIlEHHUS.

3. Kunernueckas sHeprus TBEpOTO Tela.

4, MOMEHT MHEPIMU YacTHUIIbI U TBEPJOTO Telia. AJJIMTUBHOCTE MOMEHTA
MHEpLUH.

5. Teopema I'otirenca-1lTeitHepa (D0Ka3aTeNBCTBO).

6. OmnpeneneHre MOMEHTOB HHEPIHUH OAHOPOIHBIX CHMMETPUYHBIX TEI
(cTepykHs, TUIMHApPA, TIapa).

7. 3aKOH COXpaHEeHUSI MOMEHTA MMITYJIECa B KIIACCHIECKOH MEXaHUKE.
MoMeHT IMITYJThCca YaCTHIIBI H U30JTUPOBAHHON CUCTEMBI HEPEIIATHBUCTCKIX YACTHII.

8. MowmenT crinbl. CoOCTBEHHBII MOMEHT CHIIBIL.

9. BriBoz pacuéTHbIX (HOpMYI IUT ONpeieieHHs MOMEHTa HHEPLIUH U
YIJIOBOM CKOPOCTH.

10. Tpudunsipusiii noasec.

11. DKcrnepuMeHTallbHas TPOBEPKa 3aKOHA JMHAMUKH BpaIaTeIbHOTO
JBiKeHus. Kak MO)KHO M3MEHUTh MOMEHT CHJIbI © MOMEHT HHEPLHH B SKCIIEPUMEHTAILHON YCTaHOBKE?
12. BriBoz pacuéTHbIX ()OPMYJT MOMEHTA HMHEPLIMH MaxOBOTI'0 KOJIeCa U CUJIBI

TpeHus. MeToauKa onpeeIeHns MOMEHTa HHEPIIMH MaxoBOT'0 KOJIeca ¥ CHIIbI TPSHUSL.
JlaGopaTopHuas pa6ora N8a,8.
H3yyenue mpoueccoB CTOJIKHOBEHUSI

1. Nmnynbe. 3aK0H cOXpaHEHU HMITYIbca B KIIACCHIECKO MeXaHUKe.
2. 3aKOH COXpaHEHHs YHEPTHH B KJIACCHYECKOI MEXaHUKe. Y paBHCHUS
I"ammiibTOHA.

3. CTOJKHOBEHHE YACTHII.

1) YOpyTHEe U HEYNPYTUe CTOJKHOBEHUS,

2) CTOJIKHOBEHMS CIUIAIOIIUXCS YaCTHIL,

3) HEYNPYTUE CTOJIKHOBEHHUSI 0€3 CIIMITaHNUS;

4) pacmazsl HecTaOMIBHBIX YACTHIL, IIOPOT PEAKIIUH.

4, MeToanka SKCTIIEpUMEHTA 110 H3YICHUIO Yaapa.

5. Bammmctrnueckuii MasgTHHK.

6. [IpuMeHeHNE 3aKOHOB COXPAHEHUS HMITYIIbCa U SHEPTHH U pacdyera

CKOPOCTH ITyJIH OQJUTMCTHYECKOTO MAsTHUKA MIPU CTOJKHOBEHHSIX.
JlaGopaTopHuas padora N14,15.
OnpenesieHne CKOPOCTH 3BYKA B BO3AyXe METOAOM CJIOKEHUS
B3aHMHO NePHEeHIUKYISIPHBIX KoJIeGaHmii.
OnpejeieHue CKOPOCTH 3BYKAa B ra3ax

1. Pacnipoctpanenne kojebaHu B OJHOPOTHON yIpyTo# cpene.

2. YpaBHEeHME MI0CKON OeryIeil BOJIHBI.

3. OpnHOMEpHBIE 3BYKOBBIE BOJTHBI. CKOPOCTH 3BYKa B Ta3ax, KHUAKOCTIX H
TBEPJIBIX TENaX.

4, Crosiune BOJIHBL. DHEPIUs CTOSYEN BOIHBIL.

5. dusnueckue XapaKTEpUCTUKU 3ByKa: CHJIA 3BYKa, aKyCTHUECKOE
comnpoTHuBieHHe cpebl. Pu3noaoruyeckas akycTHUKa.

6. AKycTUYeCKHI pe30HAHC.

7. CroxeHne B3aMMHO NEPIICHIUKYIISPHBIX KOJICOaHHH.



8. ®urypsl Jluccaxy, 3KCIIEpUMEHTAILHOE UX MOJyYEHUE.
9 OKcIeprMEHTaIbHOE OTIPEIeTICHHE CKOPOCTH 3BYKa.

MOJIEKYJISIPHASI ®U3NKA
JlaGopaTopHas padora Ne 1. Onpeaesnenne Cp/ Cy
Uro Ha3BIBAalOT BHYTpeHHEH sHeprueii? KonmuecTBoM TemmoTsr?

2. OmnpeneneHne U MaTeMaTHYECKOE BBIPAXKEHUE TEIIOEMKOCTH Tela,
YIeNBHOM TeMJI0EMKOCTH BELIECTBA, MOJISIPHON TEINIOEMKOCTH BELIECTBA.

3. [Touyemy i1 Ta30B Pa3IMYAIOT TEIIOEMKOCTh IIPU IIOCTOSIHHOM 00beMe
(Cy) ¥ TemI0eMKOCTh MpH MOCTOSTHHOM AaBieHuu (Cp) ?

4, Jlate onpeneneHne MOJSIPHBIX TEIJIOEMKOCTEH IPU IIOCTOSIHHOM 00beMe
Y MTOCTOSTHHOM JaBJIEHUH, OOBSICHUTH COOTHOIIEHHE MEXy HUMU (ypaBHeHUe Maiiepa).

5. Jate moHsATHE 0 cTereHn cBoOob!; BeIpa3uth Cp 11 Cy uepes 4ncio
CTEIEHEN CBOOOIBI.

6. AnmabatHeiii nponecc. YpaBaenue [lyaccona, rpaduk agnadaTHOTO
nporuecca.

7. Omnpenenenne Cp / Cy, MeTOIOM aanabaTHOTO PACIIUPEHHUS (X0 pabOTHI).
8. Uro HazbiBaeTcs BoiHOM? Kak oOpa3yeTcs cTosdas BoJlHa, ee
0COOEHHOCTH.

9. Urto Ha3bpIBaeTCS JUIMHON BOJIHBI?

10. Yro takoe pe3oHaHc? YCIOBHE HACTYIJICHUS pe30HAHCa B TPYOE C
BO3JLyXOM.

11. Urto Ha3bpiBaeTCs CKOPOCThIO 3ByKa? IImoTHOCTHIO (Ta3a), JaBaeHuem?
CooTHOLIEHUE MEKAY HUMH.

12. BriBox pacueTHol GpopMysibl uisiy. MeToanka SKCeprUMeHTa 110

OIIPEJICTICHUIO Y.
JladoparTopHasi padora Ne 2. [IpoBepka ra3oBbIX 3aKOHOB
MUuKpo- 1 MakpoIapaMeTphl, XapaKTepU3yIOIINe cOCTOsHIE Ta3a. Vx
(u3MUECKHl CMBICII.

2. Wzonpomeccrl. 3aK0oHEI U ypaBHEHUS uX omnpernenstomue (boins-
Mapmnorra, ['efi-JItoccaka, [llapis). ['paduku nzomnporeccoB B KoopauHATaX p U V, p U t°, V u t°. 3akon
ABorazpo.

3. BriBon ypasHenus Knanelipona-MeHeneeBa U3 OCHOBHOTO YpaBHEHUS
MKT rasos.

4, Tepmudeckuii ko3hdunueHt napneHus, Ko3pureHT 00bEMHOT0
pacIIupeHus ra3os.

5. OObsicHeHHE Ta30BbIX 3aKOHOB ¢ ToukH 3peHust MKT razos. BeiBos
3aKOHOB HM30TpoIecCOB n3 ypaBHeHus Knaneiipona-Menzeneena.

6. OU3NYECKUI CMBICI YHUBEPCATbHON Ia30BOM MOCTOSIHHOM.

7. 3akoH JlanpToHA.

8. XoJ paboTbl, 00BSICHEHHE BCEX ITAIIOB, PE3yJIbTaThl, BBIBOBI,
MOTPENTHOCTH.

JladopaTopnasi padora Ne 3 (a, 0). U3MeHeHue arperaTHbIX COCTOSIHUM
Uro Ha3bIBaeTcst (ha30BBIM IIEPEX0A0M NepBoro poaa? Busl GpazoBbIx
Iepexoa0B mepBoro poaa. OOBICHUTE MeXaHN3M (a30BBIX MepexoaoB ¢ Touku 3peHust MKT ctpoenus

BEIIECTBA.

2. Urto Takoe TemioTa Gpa3zoBoro nepexoaa’?

3. Uto Ha3pIBaeTCs yIeIbHOH TernoToi niasneHus? Ha uyto pacxoxyercs 3ta
ternoTa? Enuaniel n3Mepenus. UTo MpouCcXoauT ¢ Hel IIpu OTBEpJeBaHHUH BelecTa?

4. Uro Ha3bIBaeTCs YIACTHHON MOJSIPHOH TEILUIOTOH mapoodpazoBanusa? Ha uto
pacxojyercs 3Ta Teriora? EquHuIel n3MepeHus. UTo MpoucxoauT ¢ Hel Ipu KOHJEHCAIUY BellecTBa?

5. B yem 3akimowaercs mporecc cyonumarmu (Bo3roHkn)? Yro takoe
yJlielibHas Teriora cyonmmmanuu?

6. UYeM oTnmyaroTcs rpaMKy IUIaBJICHUS U OTBEPAEBAHNS KPUCTAIIIMIECKUX
n amopdHsIx Ten? [Touemy?

7. 3aBUCUMOCTh TeMIIepaTyphl Pa30BOTO Mepexoaa OT JaBJICHHs. Y PaBHEHHE
Knaneiipona-Knaysuyca.

8. Huarpamma coctostHuil. TpoiiHas Touka.

9. CocraBieHne ypaBHEHHS TEIUIOBOTO OajaHca JUI OTpeeIeHUs YASTbHOH

TEIJIOTHI MJIaBjIeHus (MapooOpa3oBaHus) KATIOPUMETPUIECKUM CIIOCOOOM.
JladopaTopnasi pa6ota Ne 4. OnpenesieHue Kod(pPUIIHEHTA TENJIOBOI0 paciIupPeHusi TBEPABIX TeJ

1. O0ObsicHeHne ko3 uIMeHTa TEIIOBOTO PACIIUPEHHUS C TOUKU 3PEHHS
MKT.



2. 3aBHCHMOCTh OOBEMHBIX U TMHEWHBIX Pa3MepOB TBEPIBIX TEJ U )KUAKOCTH
OT TEMIIePATYypPHI.

3. duzndeckuii cMpICT KO3 HUIIEHTa 00BEMHOTO U IMHEHHOTO
pacumpenus. CBsi3b MEXIy HUMH. EAMHUIIBI U3MEPEHUSL.

4, Uro Takoe IOTHOCTE? EMuHAIEI n3MepeHns. 3aBHCUMOCTh TNIOTHOCTH
BEILIECTBA OT TEMIIEPATYpPHI.

5. Merouka ornpeaeneHust K03 GUIreHTa JMHEHHOTO PacIIupeHNUSI.

6. BeiBoa opmystel 1uist onpenesieHnst KoagdupeHTa 00beMHOT0

pacIIMpEeHUs JKUIKOCTH.
JladopaTopHasi pabora NeS. OnpenesieHue yaeJibHO TeMI0EMKOCTH
[ToHsiTHE TEMIOEMKOCTH Tel. Y IeNbHAas TeII0eMKOCTh. EquHUIIbI

M3MEPEHUSL.
2. Uro Takoe MOJIb BemecTBa. 3aKOH ABOTa/IpO.

3. UYucno creneHei cBOOOIBI MOJIEKYIBI TBEPIOTO Tena. Teopema o
PaBHOMEPHOM pacIpeeTICHUH YHEPTHH 110 CTETICHSIM CBOOOABI. BHyTpeHHss sHeprus | Momis TBepIoro
Tena.

4, MomsipHast TEIIOEMKOCTb.

5. Krnaccuueckast Teopus TEIUIOEMKOCTH TBEPAOTO Tena. 3akoH JfosoHra u
[Ty, rpaHuLBI €r0 NPUMEHEHHSI.

6. BriBo popmyIt s1s onpesiesicHus yASIbHON TEIIIOEMKOCTH JKUIKOCTH U
TBEpAOTO Tena (YypaBHEHHUE TEILIOBOTO OallaHca).

7. Y eTpoiCcTBO, IPUHLIMIL ACHCTBYS U HA3HAYCHUE KAJIOPUMETpa.

JladopaTopHasi padora Ne 6. Onpenesienue ko3 puieHTa TEMJIONPOBOIHOCTH
. OOBsICHEHHE TETLIOMPOBOIHOCTH JXUAKOCTEH U ra30B C TOUYKH 3PCHUSI
MKT.

2. ®opmyna Oypre. Pusndeckuii cMbICT K03 duIeHTa
TEIUIONpPOBONHOCTH. EnnHuipl nusmepenns. YUTo Takoe rpaIueHT TeMIepaTyphl?

3. 3aBHCHUMOCTD KO3 (HULHEHTA TEINIONPOBOAHOCTH I'a30B OT TEMIIEPATYPHI H
JIaBJICHHSI.

4. Oco0eHHOCTH MeXaHU3Ma TEIIONPOBOIHOCTH TBEPABIX Tell. DOHOHBI.

5. BeiBoa opMysibl 1uist onpenesieHust KodpGUIUESHTa TEIIONPOBOIHOCTH U

00BICHEHNE METOAWKH IKCIICPUMEHTA. Kaxk OIIPEACIIAIOT Ha MMPAKTUKE KOJIMYCCTBO nepeuaHHoﬁ TCIIJIOTHI U
TpaJueHT TeMIepaTypbl?
JladopaTopnasi padora Ne 7 (a, 6) Onpenesienue ko3(ppUIUEeHTA IOBEPXHOCTHOTO

HATSIKEHUS.
1. Crpoenue xuaxocteit ¢ Touku 3pernst MKT.
2. IToBepXHOCTHBIH CIIOH, CHITBI TOBEPXHOCTHOTO HATSHKEHHS, SHEPTUS
MOBEPXHOCTHOTO ¢J10s. KoahpHITEeHT MOBEPXHOCTHOTO HATSKEHUS (11Ba OIPE/ICIICHHS).
3. JlaBneHue o MCKpUBJICHHON noBepXHOCThI0. Dopmyna Jlamaca.
4. CMaunBaeMoCTb, KaIMUIIPHBIC SIBICHNUS.
5. Mertos! onpeneneHus K03 QUIMEeHTa HOBEPXHOCTHOTO HATSHKEHHS, X0
paboTHI.

JladopaTopHasi padora Ne 9. OnpenesieHue BJIaKHOCTH BO31yXa
OO0OBbsiCHEHHE TIPOIIECCOB UCTIAPEHUS U KOHAeHCcaluu ¢ TOUkH 3penns MKT.
Hcnapenue u KumneHue.

2. HacplmeHHBI# 1 HeHAachIIeHHbIH map. OT 4ero 3aBUCHUT AaBJICHHE
HACBIIIEHHBIX ¥ HEHACHIIICHHBIX MapoB?

3. AOGcComIoTHast 1 OTHOCUTEIbHAS BIaKHOCT. EMHUIIBI MI3MEpeHHs.

4. Touxa pocsl. Onpezneniene abcoMOTHON M OTHOCUTENHHOM BIIaXKHOCTH MPH
nomom rurpomerpa JlamOpexra. Y cTpoHCTBO 1 IPUHIIHI ACHCTBHUS BOJIOCSHOTO TMIPOMETPaA U IICHXPOMETpa
ABrycra.

5. Omnpenenenne abCOMOTHOW M OTHOCHTEIILHOM BIaXKHOCTH ITPH TIOMOIIN
STHX MPUOOPOB.

6. 3HaueHue BIAKHOCTH U CIIOCOOBI €€ ONpe/IeIICHNSI.

JladopaTopnasi padora Ne 10. Onipenesnenune nocrosinnoii boabumana

OcHoBHble Tionoxenust MKT.

Huddyzus. bpoyHnosckoe nmxenne. QIryKTyarim.

MHUKpO- ¥ MakponapaMeTpbl COCTOSIHUSI ra3a.

[ocrostrras BonpnMaHa, eAMHUIBI H3MEPEHUS, (PU3UICCKUAN CMBICIL.
MounsipHast Macca, OTnpeielIiCHUe MOJIIPHON MAacCHI.

Yucno ABoraapo, cnocoObl ONpeieNIeHUs YKCiIa MOJIEKYJI B IPOU3BOJILHOM

ek wmnpE

Macce BelIecTBa.
7. XoJ paboThl, BEIBOJ pabouux GOpMYIT AJIs ONIPEENICHUS TOCTOSHHOM



BonbiiMana u pa3zMepoB MOJICKYJI.
JladopaTopHasi padoTa Ne 12. Onpeaenenue cpeaHeii JJUHbI CBOOOTHOTO Mpodera u
3¢ (peKTUBHOTO THAMETPA MOJIEKYJT BO3AyXa

1. UYro Takoe IHA, BpeMsi CBOOOJHOTO mpoldera, CpeaHsisl, KBagpaTHIHasl,
HanboJee BeposATHAS CKOPOCTH MOJICKYII, 3(p(eKTUBHBINA fHaMETP MOJIEKYIIBI?

2. BHyTpeHHee TpeHHEe B )KHIKOCTAX U ra3ax. BeIBOX (OpMyIIBI ISl JUTHHBI
cBoOosHOTO Mpobdera.

3. 3akoH HproToHa JuIsl CHITBI BA3KOTO TpeHHs. OT Yero 3aBUCUT
K03((PULINEHT BHYTPEHHETO TPEHUS?

4., Metoauka onpe/eNieH sl JUTMHBI CBOOOHOTO Mpobera u 3 HEKTHBHOTO
JraMeTpa MoJeKyibl Bo3ayxa. Cocras Bo3ayxa. BeiBon popmysnbl 1i1st 3¢ GeKTHBHOTO qraMeTpa
MOJIEKYJIBL.

JlaGopaTopHas padora Ne 13. OnpeneneHue u3MeHeHUs] IHTPONUM NPH HATPEBAHUHU U NJIABJIEHHHU 0JI0BA
IMonsTue o dazoBbx nmepexonax I poxa. I'paduxu mponeccor T = f(t).

2. Y aensHBIE (MOJSIPHBIC) TEIUIOTHI IDIABIICHHS U KPUCTAIUTH3AINH.

3. Juarpamma cocTostHusI cucTeMBbl. TpoliHas ToYKa.

4, [MonsTHe sHTpONIMH. VI3MeHEeHNE SHTPOINH B OOpAaTHMBIX M HEOOPATUMBIX
npoueccax. Hepasenctso Knaysuyca.

5. CTaTUCTUYECKHI CMBICI SHTPOIIMH U €€ CBOMCTBA, CBSI3b SHTPOIHHU U
BeposiTHocTU. PopMmyia bonbiMana.

6. Mertonuka onpezneneHus 3HTPOIUY, U3MEHEHUS SHTPOIIUU U pacyeT
MOTPELTHOCTH.

IJEKTPUYECTBO 1 MATHETHU3M
JladopaTopHasi padora Ne 1.McciieqoBanue 3J1eKTPOCTATHYECKOIO 1OJIS.
Uro Taxkoe IEKTPOCTaTHIECKOE 1mose?

2. UYro Ha3bIBaeTCS HAMPSHKEHHOCTHIO 3JIEKTpHIEcKOro mousi? (hopmyia,
OTIpezieIeHNe, TIOCTPOCHUE BEKTOPa HANPSHKEHHOCTH, €IMHHIIBI I3MEPEHHS HANIPSHKEHHOCTH)

3. [TpuHIMT CynepHo3UIHN.

4, Uro Ha3bpIBaeTCs JTUHHUEH HaNpspDkeHHOCTH? MOTyT JI OHM IepeceKaTbes?
5. Uto Ha3pIBaeTCs MOTOKOM HanpskKeHHOCTH? Kak ¢ mOMOIIBIO CHIIOBBIX
JIMHUH N300pakaTh 3JEKTPOCTaTHYECKOE TI0JIe CUCTEMBI 3apsiI0B?

6. Urto Ha3pIBaeTCs MOTEHIIMATIOM dJIeKTpruUeckoro mnoysa? PasHocTh

noTeHnuanoB. Kak cBsi3aH MOTEHIMAI ¢ paboTOoM 0 MePEMEIICHHIO 3I1. 3apsi/ia B JICKTPUUECKOM TIOJIC.
EILI/IHI/ILU)I N3MEPCHUA IOTCHIAJIA.

7. Uto Ha3bIBaeTCs SKBUIIOTCHIINATHHOHN MMOBEPXHOCTHIO? Kak nayT cruioBsie
JIMHAU 110 OTHOMICHHUIO K SKBUIIOTCHIINAIBHBIM MTOBEpXHOCTsIM? KakoBa CBA3b MEXKy HAPSIKEHHOCTBIO 1
MOTEHLIUAIOM?

8. Kak u my1st gero Bkitogaercst peoxopa’?

9. [Mouemy amst MOCTPOSHUSI SKBUTIOTEHITHATBHBIX TIOBEPXHOCTEH, JIMHUHA

UCIIONIB3YIOT B [IEITH TaIbBAHOMETP?
JladopaTopHasi pabota Ne 2. OnpeesieHue JM3J1eKTPUYECKO MPOHUIIAEMOCTH CPeibl.
Uto Takoe audJIeKTpUIecKas MPOHUIIAEMOCTh (0THOCUTeNbHast) Cpenbl?
Kakue cBoiicTBa qU3JIEKTPHKA OHA XapaKTepu3yeT?
2. Uto Ha3bIBaeTcs KoaebaTeIbHbIM KOHTYpOM?
3. OT 4ero 3aBUCUT WHAYKTUBHOCTH KaTymIku? Kak M3MEHHUTH 4acToOTy
KoJIeOaHUH B KOHTYpe?
4 OT 4ero 3aBHCHUT MEKTPOEMKOCTh IIOCKOTO KOHJECHCAaTOpa?
5. Yro Takoe pe3oHaHC HANPSLKEHUN?
6 Kakoro Trma KOHAEHCATOP UCTIONB3YyeTCsS B paboTe?
7 KakoBa pois 3ByKOBOTO TeHepaTopa, HCIoJIb3yeMoro B padoTe?
8. B uem 3akmouaeTcst METOI OTPE/IENICHNUs € B TaHHOM padoTe?
JlaGopaTopHas paGora Ne3. OnpeneneHne eMKOCTH KOHICHCATOPOB.
Uro Ha3bIBaeTCs 3JIEKTPOEMKOCTBIO TPOBOHMKA? OT 4ero oHa 3aBUCHT?
Enunuue! usmepenus.

2. Uro Takoe koHAeHcaTop? BUIbl KOHIEHCATOPOB. DIEKTPOESMKOCTh
KOHJICHCATOPOB.

3. CoeanHeHns KOHJEHCATOPOB.

4, 3axons! Kupxroda.

5. [Mpumenenne 3akoHoB Kupxroda k 00bSICHEHUIO CXEMBI MOCTA.

6. EMKocTHOE conpoTHBIICHHE.

7. UeMm oTamyaeTcs cxeMa MOCcTa Y HHCTOHA OT CXEMBI, UCTIONIb3YeMOM B

naHHOH pabore? [Touemy?



8. Yro Takoe Mara3uH eMKOCTeH?
9. MeToisl OnpeieNIeHHs IEKTPOEMKOCTH KOHIEHCATOPA.

JladopaTopHasi paboTa Ne 4. U3mepeHne cONPOTHBJIEHUI.

1. UYro Takoe cOmpoTHBIIEHHE TpoBogHUKA? YeM oHO 00ycioBieHo? YTto
TaKoe YyZIeNbHOE CONpOTHBIeHNE? ENUHUIBI n3MEpEeHNSL.

CoennHEeHNE COMPOTHBIICHHUH.

3axon OMa AJ1s ydacTKa LeMu.

3akonbl Kupxroga u ux npuMeHeHue.

Moct Yunctona. [logemy ransBaHOMeTp MOXKET MOKa3bIBaTh “07?7
Mertoab! onpeeneHus CONPOTUBICHUS IPOBOJHUKA.

Yro takoe aBomeTp? Kak ¢ Hum pabotats? OmMmeTp.

Kaxk npu usmepeHnu noayuuth Hanbosiee o0t pe3ynbrat?

CNooa~WDN

JlaGopaTopHas padora Ne S.M3yyenue 3aBUCUMOCTH COMPOTHBJIEHUI OT

TeMInepaTypshl.
UYro Takoe COMPOTHBIICHHE U IIPOBOAUMOCTE?

2. Kak 1 moueMy 3aBHCUT COTIPOTHBIICHHE METAJUIOB OT TEMIIEPATYPHI?
TemmepatypHbIit KO3 HUIICHT.
3. OnexTponuTHdeckas aucconnarys. Tok B anekTponuTax. OT 4ero 3aBUCUT
MPOBOIUMOCTb JJICKTPOIUTA?
4, Kak 1 moueMy 3aBHCHUT COTIPOTHUBIICHUE JICKTPOJIMTA OT TEMIICPATYPHI?
5. 30HHAasA TeOpUs MPOBOJUMOCTH HOIYIPOBOTHUKOB.
6. Kak u moueMmy MeHseTCS CONPOTUBIICHNE TTOIYIIPOBOAHUKOB IIPU
HarpeBaHuu?

JladoparTopHasi padora Ne 6. Pacuer myHTa ¥ 100aBOYHOI0 CONPOTUBJICHUS.

1.ITocenoBarenbHOE U MapaieIbHOE COSIMHEHIE POBOJHUKOB. METOIbI pacdeTa CIOKHBIX CXeM (METOJ 3BE3/bI
U TPEYTOJIEHUKA).

2. Yro Takoe rampBanoMeTp? [logeMy ranbBaHOMETP MOXHO HCIIONB30BATh U B KAYECTBE aMIIEPMETPa U B KAYECTBE
BosnbTMeTpa? Kak 310 MOHO caenats?

3
4
5
6
7
8
9

. UTo Ha3bIBaeTCs MOCTOSHHOM ranbBaHoMeTpa? UTo Ha3bIBAETCS TyBCTBUTEIBHOCTHIO IFalIbBaHOMETpa?
. Pacuer mryHTa 1 106aBOYHOTO CONPOTHUBIICHHS, B 4€M COCTOUT UX POJIb?

. UTo 3HaYMUT NMpOrpagynpoBaTh U3MEPUTENBHBIA IPUOOP (amMmepMeTp, BOIBTMETP)?

. Uto 03HauaroT 3amucH Ha 1IKane npudopos?

. KaxoB npuHIun aeficTBUS MarHUTO-3JIEKTPUIECKUX CUCTEM?

. BxitoueHune peocrara B KauecTBE MOTEHIIMOMETPA.

. Uto Takoe Mara3uHbl CONPOTUBICHUN?

JladopaTopHasi padora Ne 7. Onpenesienue I/1C pa3iM4HbIMH MeTOJAMH.

Kakue cHitbl Ha3bIBarOTCS CTOpOHHI/IMI/I?

2. Urto nazwiBaetrcs DJC?

3. 3axon OMa 111 3aMKHYTOH LieTu.

4, Uro Ha3bIBaeTCs HMUPKYJILIIHEH BEKTOPA HAMPSHKEHHOCTH JIEKTPHYECKOTO
ITOJIS.

5. 3akonbl Kupxroda.

6. B ueMm 3akirouaercs METOJ KOMIIEHCALIWH.

7. Metoast uamepenus SJC.

JladopaTopnasi padora Ne 8. Onpenesienue TepmoIAC.
1

[Touemy B MecTe KOHTAaKTa IByX MMPOBOJTHUKOB 00pa3yeTcst pa3HOCTh
noteHnuaioB? OT 4ero 3aBUCHT €€ BeJINIrHA?

2. MoxkHo 1 nosyuuts SC B 3aMKHYTOM LIENU U3 Pa3HbIX METAJUIOB 32
CYET KOHTaKTHBIX Pa3HOCTEH MOTEHIHATIOB?

3. UYro takoe TepmoIIC?

4, UYro takoe koapdumueHt tepmoIIC wm muddepenmmansHas I AC?

MoskeT i B 1Ienu ObITh O0Jbmoi Tok 3a cuet TOC.

5. 3akoH Bonbra.

6. 3asucut 11 koapdunment TIAC ot remnepaTypsi?

7. Uto 3HAYHUT NPOTPaTyupoBaTh TepMomapy?

8. SBnseTcs I 3aBUCUMOCTB OT TEMIIePaTyphl THHEHHON?

9. Uro Takoe Mara3uH CONPOTHUBIICHHS U JUIS YETO OH UCTIONB3YyeTCS B
pabore?

JlaGopaTopHas padora Ne 9. CHfiTHE XapaKTePUCTUK TPEXJIEKTPOJHOI JaMIIbI.

Uro Ha3biBaeTCs TEPMOINEKTPOHHOM aMuccuei? Kak oHa ucnonb3yercs B
paboTe NMEKTPOHHBIX JIaMIT?
2. Poub anexTponoB (aHOA, KaTO/a, CETKH) B TPHOJE.
3. Uro Ha3bIBaeTCs CTATHUECKON aHOAHOM XapaKTepUCTUKOM IaMIibl?



4, Yto HA3BIBAETCS TOKOM HACKIIIECHUS?

5. Urto Ha3bpIBaeTCS CTATUICCKON CETOYHON XapaKTEPUCTUKOM JlaMITbl? UTo
TaKoe MOTEHINAI 3aUPaHNS JIAMITbI?

6. OOBACHUTH IPUIHHY U XOJ U3MEHEHHUS CETOYHOTO TOKA C YBEIIMICHHEM Ha
CETKE MOJIOKHUTEIHLHOTO MOTECHINANA.

7. OOBACHUTH IPUIHHY OJHOCTOPOHHEH MPOBOTUMOCTH AJI.JTAMITHL.

8. BkiroueHune peocraTta B KauecTBE IOTEHIIMOMETPA.

9. BkiroueHne 3-X MOJIIOCHOTO MEpeKIoYaTelis 1 U3MEHEHUsT HallpaBJICHHS
TOKa B LICTIH.

10. [ToyeMy npu CHATUM CETOYHOI XapaKTEPUCTUKU U3MEHEHHUE OTEeHIHaa
Ha CeTKe BeJeT K M3MEHEHHUIO aHOJHOTO HAIPsHKEHUs?

11. Kak u3MeHsieTcs oTeHIral 3alupaHys JIAMITbl C U3MEHEHHEM aHOJHOTO
HaINpsDKEHUS?

12. MO>HO T YBETTMYUTH TOK HACBHITIICHHUS?

JlaGopaTopHas padora Ne 10. CHAiTHe XapaKTePUCTHKHU MOJYNPOBOAHUKOBOI0 IM0Ja U U3MepeHue
KO3(pPULHEHTA yCHIIeHUs] TPAH3UCTOPA.

1.
2.
3.
4,

Kakue Tena Ha3pIBArOTCS MOIYIPOBOIHIKOBBIMH?

Yem oTnmdaeTcs NOITYyNPOBOJHUK I-TUIA OT IIPOBOAHUKA?
Kakas npoBoguMOCTb Ha3bIBa€TCs IPOBOJIUMOCTBIO p-THIA?
UTo MpOUCXOIUT Ha TPAHUIIE KOHTAKTa MPOBOJHHUKA H-THIIA C

MIOJTYTIPOBOTHUKOM P-THIA?

5.
6.
7.

Yro Takoe cOOCTBEHHAs! U PUMECHAs! TPOBOAUMOCTD?
Uro Takoe 3anmuparouiuii cnoi?
[ToyeMy KOHTAKT 2-X IOJIyITPOBOAHUKOB C PA3HOTO THIIA IPOBOANMOCTHIO

o0JamaeT 0JHOCTOPOHHEH MPOBOJUMOCTHIO?

8.
9.

10.
11.
12.
13.

UYro Takoe mpsaMoe u oOpaTHOe Hanpspkerne? [Ipsmoii u oOpaTHBIN TOK?
Urto Ha3bpIBaeTCs BOJIBTAMIIEPHON XapaKTEPUCTUKON Auoaa?

J71s1 yero city>kKUT NoJIynpOBOIHUKOBBIN 1uon?

Kak ompenensercss ko3ppUIHUEHT yCHIeHHUS Tpruoaa?

BrxuroueHune peoctara Kak moTEHIIMOMETpA.

BrxrodeHue 3-X MOMIOCHOTO MEPEKITI0YaTeNsl 111 HK3MEHEHUS HarpaBJICHUS

TOKa B ILICIIH.
JladopaTopnasi pabora Ne 11. Onipeesienne ropu3oHTAIbLHOM cocTaBsIOMIE
HATIPSI’)KEHHOCTH MATHUTHOTO TOJIs 3eMJIn.

1. Y10 Ha3BIBAETCS CHIJIOBOM JUHHUEH MAarHUTHOTO MOJIS?

2. Kak unyT cunoBble 1MHUN MarHuTHOro nous 3emiu? ['ne y 3emnu
CEBEPHBIN MarHUTHBINA TOTFOC? OnpeeniTe 3IeMEeHTHI 36MHOTO MarHeTH3Ma.

3. HanpasieHne kakoro BEKTOpa COBIAAET C HANIPABICHUEM MarHUTHON

CTPEJIKH, HACA)KEHHOW Ha BEpTHKAIBbHYIO och? Ha ropuszonransayto ock? HyKHO JI TOPH30HTAIILHYIO OCh
OPHEHTHPOBATh KaK-TO B MPOCTPAHCTBE HJIM ATO HE 0053aTeIbHO?

4, Cdopmymuporats 3akoH bro-Casapa-Jlamnaca.

5. Kax HampaBieHo MarHuTHOE 1oJie KpyroBoro Toka? Yemy paBHa ero H..
6. CrpaBeyiuB JIU PUHIUI CYTIEPIIO3ULIAH JIJIT MATHUTHBIX TOJIEH?

7. B uem 3akmouaerca metof onpenenenus Hru Hp 3eMHOro marautHoro
nosst?

8. J71st uero BUTOK OPUEHTUPYETCS B TUIOCKOCTH MarHUTHOTO MepuuaHa?

JladopaTopnasi padora Ne 13. Onpeaenenue ko3¢ puuueHTa CAMOMHAYKIMH KATYLIKH.

Yro Ha3BIBaeTCS HHAYKTUBHOCTBIO HpOBOI[HI/IKa? EI[I/IHI/II_ILI HU3MEPCHUSL.

2. [Touemy kaTymIKa OKa3sIBacT pa3HOE COMPOTHBIICHIE MOCTOSTHHOMY TOKY U
nepeMeHHoMYy?

3. OT 4ero 3aBHCUT HHAYKTUBHOE COMPOTHBIICHNE KaTYIIKH?

4, Kak cBsi3aHBI HHIYKTHBHOE W aKTHBHOE COTIPOTUBIICHUE ITPOBOIHUKA?
MO>HO T BIX TIPOCTO CKIABIBATH?

5. Urto 03HauYaeT, 4TO TOK MO (ha3e He COBMAAET C HAMPsDKEHUEM?

6. Korna B nienu mepeMeHHOT0 TOKa TOK U HaNpsDKEHUE COBMAIAIOT 1o (daze?
7. Urto Takoe eMkocTHOe comnpoTuBiieHne? Yem oHo o0ycioBineHo? Kak
BJIMSICT HA TOK B LICTH?

8. Kak yBenmuunTh HHAYKTUBHOCTH KaTYIIKN?

9. Kak perynupyercst HanpspKeHHE B TIeTn?

OIITUKA



JladopaTopHasi padoTa Ne 3

1. Jluazel. OnTuueckas ock. Pokyc. I'maBHas ontudeckas ocbk. @okycHoe pacctosHue. @opMyia JTHH3HI,
ONTHYECKas CHIIA JINH3BI.

2. [TocTpoenne m300pakeHUH B TMH3AX U 3epKajax.

3. Metonb! onpeneneHus pOKYCHOTO PacCTOSIHHS COOMPArOIICH TNH3HI.

4. [loctpoenwne yepTexa k MeTony beccemns.

5. Meronuka omnpezeneHust POKYCHOTO PacCTOSHUSI PACCEUBAIOIIEH JINH3HI.

6. AGeppanus IMH3: XpoMaTnieckasi, cepuieckas, KoMa, aCTUTMaTH3M.

JlabopaTopHasi pabora Ne 4,4a

1. 3aKOHBI OTpaKEHHUS M TIPEIIOMIICHHSI cBeTa. DU3MYECKUIT CMBICT a0COIOTHOTO M OTHOCUTENIFHOTO ITOKA3aTes
MPEJIOMJICHUS CPEJIBL.

2. SIBneHue NOIHOTO BHYTPEHHETO OTPAXKEHHUS.

3. Xoa my4ell uepes MIOCKO NapaljIeNIbHYIO IUIACTUHKY U IPU3MY.

4. Xon ydeit B MUKPOCKOTIE.

5. Meronuka onpezeneHue NoKa3aTel sl IPeJIOMIICHHUSI PU MOMOIHM MUKpockona. (KauecTBeHHOE 00BsICHEHNE
YepTeKka).

6. 3aBHCUMOCTB TTOKa3aTeIs MPEIOMIICHUS CPedbl OT TeMuepaTypbl. [Ipuaimm paboTsr pedpakTomeTpa (mocTpoeHHEe
X0JIa Jy4er B pepakToMeTpe).

JlaGopaTopHas paGora NeS.

1. B uem coctour siBnenue narepdepeHnnu? Y caoBue NoIyueHns: yCTOHYMBOM HHTEp(epEeHINOHHOM KapTHHBI.
KorepeHTHOCTh NCTOYHHUKOB.

2. Ycnoeus HabmrofeHuss Max u Min mpu uatepdepeHnnn apyx itydeir AL, AD.

3. CriocoOb1 HabroeHus naTepdepeniuu: onbIT FOHra, ounpusma u ousepkana @penens, Meron Jlnoiina (¢
MOCTPOCHHEM X012 JIydeld 1 MHUMBIX HCTOYHHKOB).

4. MeTtoauka onpeieIeHus AHHbBI CBETOBOM BOJHBI ITPU MTOMOIIH OUITPU3MBI.

JlabopaTopHasi padora Ne 6.

1. B ueM cocTosIT SIBIICHNE U YCIOBHE HHTEP(EPEHIMN CBETOBBIX BOJIH?

2. YenoBus max v Min npu uHTepdEpeHIMy IBYX Ty4eii.

3. Ilonsrre 06 nHTEpdEepeHINN B TOHKUX ITICHKAaX: TI0JIOCHI PABHOTO HAKJIOHA M PaBHOW TOJIIMHBI (PUCYHOK H €TO0
0o0BsICHEHUE).

4. Koneuia Herorona. BeiBox hopmyast st R u A.

5. MeToauka onpeneneHus paguyca KpUBU3HbI JIMH3bI U JUIMHBI CBETOBOM BOJIHBI ¢ IOMOILBIO Kojel HeroToHa.
JlaGopaTopHas padora Ne 7.

1. {udpaxums cera. [Ipuniun [Noitrenca-dpeHens.

2. ludpaxims oT miean. Y CIoBrus Max u Min ceeTa oT mieau (PUCYHOK).

3. JudpakumoHHas peleTka. YCIoBrus Max u Min cBeTa OT PeLIeTKH (PUCYHOK).

4. OnpenencHue A MPH MOMOIIU TUPPAKIIHOHHON PEIICTKH.

JlabopaTopHasi paGora Ne 8.

1. EcTecTBeHHBIH 1 mosipu30BaHHbINA cBeT. CrIocoOBI MOTydeHNS TTOISIPU30BAHHOTO CBETA.

2. BpareHne mIocKoCTH MOJISIPU3aMK OITHYECKH aKTHBHBIMH BEIIECTBAMH. YTOJI IIOBOPOTA INIOCKOCTH
nosspusaiyi. [locTossHHAS BpameHusI.

3. [IpuHnun ycTpoiicTBa U JeCTBUS caxapuMeTpa.

4. 3akoH bproctepa u ero pusudeckoe 0ObSICHEHHE.

5. onspuzaTop u aHanu3zarop. 3akoH Maioca.

6. MickyccTBeHHasi aHU30TPOIIHSA U €€ HCIIOIb30BaHNUE B TEXHHUKE.

JladopaTopnas padora Ne 10.

1. TenmoBoe m3iryyenue tei. Enuauis m3mMepeHus. M3myvarenbHas 1 NOTIIOMATEIbHAS CIIOCOOHOCTH Tell.

2. CniekTpalbHasi M MHTETpalbHasl, U3ITy4yaTebHas U norjomarenbHas ciocoonoctd (E., A, Ry).

3. 3akoH Kupxroga.

4. [NonaTne abCOFOTHO YEPHOTO TeTIa.

5. 3aKoHBI TEIIOBOTO M3ITydeHHs a0COM0THO yepHoro Tena: Credana-bonpumana u Buna. Mi3Menenue nsera tein
NIPY HarpeBaHUU.

6. I'paduxu pacmpeneneHus YHEPTUN H3ITydeHU 110 JUTMHAM BOJIH IPH pa3HBIX Temneparypax. @opmyna [Inanka
(pyHKIIMHM pacTipesieeHus SHEPTHH PABHOMEPHOTO M3JIyUSHHS YepHOTO TeTa).

OnTHyecKuii TUPOMETP: YCTPOHCTBO M METOA U3MEPEHHUS TEMIIEPATyPhl IUPOMETPOM.

JladopaTopHas padora Ne 11.

1. Bremnuit potoaddexr. 3akons! porodrddexra (3akoH Ctonerosa). OCHOBBI KBAHTOBOW TEOPHH CBETA.

2. YpaBHeHne DiHITeHHA 1715 poTorddexTa. JmrmHHOBOIHOBAS rpaHuIa 1 poTodddexra.

3. BakyymHblIi1 (hoTO3I€MEHT. Y CTPOMCTBO M BKIIIOUEHHUE B IICTIb.

4. BonbpramnepHas XxapakTepucTtuka (orosiemenTa.

5. O0BsicHEHHE Pe3yIbTATOB SKCIEPUMEHTA Ha OCHOBE 3aKOHOB (hoTo3(hdeKTa.

JlaGopaTopHnas paGora Nel2.

1. OHeprus cBeToBbIX BOAH. IToTok sHepruu. IInotHOCTs NOTOKA 3HEprun. Bekrop YMoBa.



2. CseroBoii notok. Kpusas BunHOCTH. EAMHNIEI I3MEPEHUSI, COOTHOILICHNE MEXIY BATTOM U JIFOMEHOM.

3. OcBemenHocTh. EquHMIBI H3MepeHust. SIpKoCTb U CBETUMOCTb, CBSI3b MEXIY HUMH. EANHUIBI U3MEpEHUsL.

4. 3aKOHBI OCBEIICHHOCTH. MEeTONKa ITPOBEPKH 3aKOHOB OCBEILIEHHOCTH.

5. IlonsTHE O BHYTPEHHEM M BEHTHIHHOM (QoTodddekte. [TpuHImI ASHCTBUS TIOKCMETpa.

JlaGopaTopHas paGora Ne 14.

1. Incnepcus cBeTa, UCIIEPCHOHHBIN CIIEKTpP. X0/ JIy4dei B mpu3Me ( pICYHOK).

2. CnekTpockorn. X0 Jy4el B CIIEKTPOCKOIIE.

3. CeKkTphl UCITyCKaHHsI U CIIEKTPHI MorIonieHus. JInHelvaTsle 1, CIUIOLIHBIC ¥ TIOJIOCAThIE CHEKTPHL. Y CIOBHS UX
HaOIOICHUS.

4. CnextpajibHbIi aHanu3. JJist 4ero CHUMAaloT rPaJupPOBOYHYIO KPUBYIO CIIEKTPOCKOIIA.

5. znydenue u norsouieHue ceera aToMoM. OObsICHEHNE ITPOUCXOKACHHS IMHEHYAThIX CIIEKTPOB U CTPYKTYPHI
CIIEKTpa U3Iy4eHHUs aToMa Bogopoa o bopy (Pusuka-10).

JlaGopaTopHas padora NelS.

. SIBnenne Gortordpdexra. BHemnnit, BHyTpeHHNH 1 BEHTIIBHBIN (OTOADHEKTHI.

. 3axonsl CtoseroBa /it BHemHero Gotodddexra.

. YpaBuernue DitHmTeHA 1018 poTorddexTa. JmmHHOBONHOBAs rpaHna poTodddekra.

. [IpuHIWIT TeHCTBHUS BEHTHIIFHOTO (oTodddekTa.

. CriexTpanpHas XapaKTepUCTHKA (POTOIIEMEHTA.

. [IpyHumn necTBUs MOHOXpOMATOpa.

. Kak cHUMaIOT crieKTpaibHy 0 XapakTepucTuKy (orosniemenTa B pabore? [ToueMy /iist mOTydeHHs CIEKTPANIbHOI
XapaKTEepUCTUKU HEOOXOANM MepecyueT YIHEPIHU peabHOTO UCTOYHUKA?

~N NN W=

ATOMHASA ®U3UKA.
OU3UKA ATOMHOTI'O s1IIPA 1 DJIEMEHTAPHBIX YACTHUIL
JIABOPATOPHASI PABOTA Ne 2
ONPEJIEJJEHUE MMOCTOSAHHOM IVIAHKA METOJ0M
3AJEPKUBAIOHIEIO MIOTEHHUAJIA VIS ®OTO3JIEMEHTOB
1. OGBACHUTH MEXaHU3M 00pa30BaHMs CIIEKTPOB HU3ITyUCHHUS HA IIPHMEpE CIICKTPa aTOMapHOTO BOAOPOIA.
2. CreKTphl BOJOPOIONOJO0HBIX aTOMOB.
3. B yeM 3akirodaeTcs MpaBuiio otoopa’?
4. B uem 3akirouaercs siBineHue Gporodddexra? Buemnnit n BuyTpenHuii poroaddexr. 3akon DitHuTeitHa s
dhoroaddekra.
5. VerpoiictBo GoTorieMeHTOR. ByeT Tu TOK HACBIIICHHS Y Ta30HAIOHEHHBIX (DOTO3JIEMEHTOB?
6. Kak onpenenstor B pabote nocrosinayto [Tnanka? Kak onpenenuts paboTy BbIXoa (€CJIU U3BECTHBI
3a/Iep KUBAIOIINE PA3HOCTH MOTEHIIMAIOB JJIs Pa3HbIX 4acToT)?
7. YCTpONCTBO U IPUHLIMIT AEHCTBUS MOHOXpOMATOpa.
8. OueHka norpemHocTed u3MepeHusl.
JIABOPATOPHAS PABOTA Ne 3
HN3YYEHUE CIIEKTPA BOAOPOJA C IOMOIIBIO
MOHOXPOMATOPA
1. Hageptuth Mozenb aroMa renust. Yo npezacraBisieT 3 ceds ABaXIbl HOHN3UPOBAHHBIN aTOM Treius?
2. Mogens atroma Peszepdopaa. Kakne oCHOBHBIE OIBITHI ITOITBEPKIAIOT CYIIECTBOBAaHHE aToMa?
3. C xakuM yCKOpEHHEM 3JIEKTPOH JBIKETCS BOKPYT sapa?
4. [TouemMy HETIPEPBIBHO M3TYYAIOIIHII aTOM COTJIACHO KJIACCHYECKON TEOPHUH IEKTPOIUHAMUKHU JOJDKEH yIacTh Ha
snpo? Kak 06Xoaut 3Ty TpyAHOCTH Teopus bopa?
5. ChopmynupoBats nocryiarsl bopa. Kakumu skcrnepruMeHTalIbHBIMU (JaKTOpaMH MOJITBEPIKAAIOTCS NOCTYJIATHI
Bbopa?
6. PaccunTarh MOTEHIMATIBHYIO U MTOJHYIO SHEPTUH BOJIOPOAOIIOI00HOTO aTOMA.
7. BeIBecTH BBIpa)KeHNE YaCTOTHI M3IIy4EHHs aTOMa BOJIOPO/IA.
8. Criextpasibuble ceprn. OOBsSCHEHHE CIIEKTPAIBHBIX CEPHUI ¢ TOUKHU 3pEHHs] KBAHTOBOM TEOPUH aTOMA.
9. Kak onpenensiercs mocrostaaast Punoepra B padore?
10. IlpunHuun peicTBrs MOHOXpoMaTopa YM-2 U ero ycTpoucTBo.
11. Kax nmporpagynpoBats CIIEKTPOCKOI?
JIABOPATOPHASI PABOTA Ne 6
ONPEAEJEHUE COAEPXKAHUSA KAJINSA B COJISAX
PAANOMETPUYECKUM METOJ1OM
. CocTaB aTOMHOTO 5i/ipa. XapaKTePUCTHKH COCTABIIAIONINX €0 YacTHII.
. CMBICT TOPSAIKOBOTO HOMEpA 3JIeMeHTa B Tabiuie MenneneeBa. MaccoBoe 4nCIIO AIeMEHTa.
. Uro Takoe u30Tomnsl?
. UTo nmoHMMaeTcs Mo/ paJAnOaKTHBHBIM pactiaioM?
. Buzel pagnoakTHBHOTO pacnaja, MpaBuiia CMEIeHNSI.
. 3aKOH paIN0AKTHBHOTO paca/ja.
. UTo Ha3bIBaeTCS aKTUBHOCTHIO PaIMOAKTHBHOTO JIeMeHTa?
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8. Urto Takoe mepro mosrypacmnana?

9. B -pacman. OTkyzaa O6epyTcst 271eKTPOHBI IpU  B-panuoakTuBHOM pacnaze. [IpuBectu npumeps! P-pacrnaza.
10. TTpuHIIMTT IEWCTBUS CHUHTWUISIITAOHHOTO CYETIHKA.

11. TIpuanun aeiictus GortornekrponHoro (POY) yMHOKHUTETS.

12. Kak paccuntaTh IPOIIEHTHOE COMIEPIKAHNE KAJIUS B COJN?

JIABOPATOPHASI PABOTA Ne 7

COOTHOIEHUE HEONPEJAEJEHHOCTEM JJ151 ®OTOHOB

1. Iudpakmms ot menn. Y cIoBHe MaKCHMYyMOB B MUHUMYMOB. [lInprHa rmaBHOTO Makcumyma. Ilokazats Ha
pHCYHKaX ¥ rpadyke U3MEHEHUS] HHTEHCUBHOCTH BBIIICALIETO CBETA OT PACCTOSIHUS JIO OCEBOI JIMHUK Ha dKpaHe,
OT yTJIa PacCestHHUS.

2. 3amucaTh COOTHOIICHHE HEolpeaeneHHocTel st BoyiH. T1osICHUTD Ha rpaduke pacnpeaeneHne HHTeHCUBHOCTH
O yTJiaM JAjIs mieneil pa3Hoil HMpUHEL.

3. 3anucath U NOSICHUTh COOTHOLICHNE HEONPENEICHHOCTEH IPU KBAHTOBOM XapaKTepe JIEKTPOMAarHUTHOTO
W3ITy4CHHS.

4. 3ancaTh ¥ MOACHUTH COOTHOIIICHUE HEOTIPEICIICHHOCTEH TSI JaCTHII.

5. OOBACHATH YCTPOWCTBO YCTAHOBKH U X0 pabOTHI, paccka3aTh 0 METOAUKE H3MEPEHHI.
JIABOPATOPHASI PABOTA Ne 8

OINPEJIEJTEHUE IIAPUHBI 3ATTPEHIEHHOM 30HBI

noJYyInPOBOJHUKOB

. CTpoeHue aToma. DHEPreTUYECKUE YPOBHHU aTOMOB.

. KBanroBble uncna. Vx ¢pusnyeckuii cMbICiI.

. IIpuHnun 3anoaHeHys SJHEPTeTUYECKUX YPOBHER aTOMOB.

. 30HHasI CTPYKTYpPa PHEPreTHUECKUX YPOBHEH TBEPABIX TeIl.

. UeM 0TIM9aIOTCS TONTYIPOBOJHUKH OT METAJUIOB U JUIIEKTPHUKOB?

. Oneprus Gepmu.

. Ilpupona HocuTene 3apaaa B MOTYIIPOBOAHUKAX.

.DIEeKTPONPOBOTHOCTH TIOJIYTTPOBOIHUKOB.

9. 3aBHCHMOCTD 3JIEKTPOIPOBOTHOCTH TTOTYIIPOBOAHUKOB OT TEMIIEPATYPHI.

10. Kak onpenenuTs MUPUHY 3alpelieHHo 30Hb1? B Kakux ennHunax oHa uzmepsercs?

11. Yro Ttakoe Tepmope3ucrop?

ATOMHAS ®U3UKA.

®PU3UKA ATOMHOTI'O sIAPA U DJIEMEHTAPHBIX HACTHUI]

01N N bW

Bonpocs! ko/u10kBHYMa 1.

1. IIpenmer u 3agauu pasnena «Pu3uka aToMa U AApay.

2. ATOMHO-MOJIEKYJISIPHBIEMACIL TA0BI.

3. Krnaccuueckas kapTrHa MHpa M HEOOXOIMMOCTh BBEJICHHUS KBAHTOBBIX

MpeICTaBICHUH.

4, Teopust atoma Bogopoza 1o bopy.

5. OmnsrTPesepdopra.

6. SAnepnas (mIaneTapHas) MoJelIbaTOMa.

7. JluneiuaTrIicIEKTPAaTOMaBOAOPOa.

8. IToctynateibopa.

9. Omnsrtei®panka u I'epua.

10. KopryckynsspHO-BOJIHOBOM Jyann3M CBOWCTB BELIECTBA.

11. Bonns! ne bpoiliis 1 HEKOTOPBIE UX CBOMCTBA.

12, CooTHoOIIIEHHEHEOTIPEAETIEHHOCTEH.

13. BoutHOBas hyHKIIUSI M €€ CTAaTUCTHYECKHUIT CMBICIL.

BonpocbikosiiokBuyma 2.

1. BostHOBast hyHKIUS 1 €€ CTAaTUCTHIECKUI CMBICIL.
2. [110THOCTB BEPOATHOCTH. Y CIOBHE HOPMUPOBKU BEPOSITHOCTEN.
[IpuHIUNCYNnEepno3uuy.
3. Oo6mee ypasuenue lllpenunrepa. Ypasuenue lllpenunrepa s
CTallMOHAPHBIX COCTOSHUI.
4, IIpuHIMI NIPUYUHHOCTH B KBAHTOBON MEXaHUKE.
5. JBrmxeHreCcBOOOJHOMYACTHIIBI.
6. YacTtuiia B OAHOMEPHOM MPSMOYTOIbHOM «ITOTEHIIUATIBLHOM sIME» C
0ECKOHEYHO BBICOKUMH «CTEHKAMM.
7. JIuHeHbIM TapMOHUYECKUI OCLUIUIATOP B KBAHTOBOI MEXaHUKE.
8. ATOM BOJIOPOJa B KBAHTOBOI MEXAHUKE.
9. Pacmenenue ciekrpansHbIX uHUNA. DddexTs! 3eemana u lTapka.
10. Cnextp atoma Bojopozaa. [Ipasuio ordopa.

11. Croun QJICKTPOHA. CHHMHOBOE KBAaHTOBOE YHCIIO.



12. [TpuHIMT HEPA3THIYUMOCTH TOXKIECTBEHHBIX YacTHIl. DEePMHOHBI U

6030HBI.
13. IIpunuun [Taynu. Pacnpenenenue 3JeKTPOHOB B aTOME IO COCTOSTHUSM.
14. [epronndeckascucreMa’ieMeHTOBM eHiesieeBa.
KaudecrBennblie 3a1a4un
1) 3aBHCHUT TN paclpeeieHne SHePreTHIeCKUX YPOBHEN OT (OPMBI
MOTEHIMAIbHOMU sIMBI? OTBETIPOUILTIOCTPHPOBATb.
2) [IpaBuna kBaHTOBaHUS OPOUTATILHOTO MEXAaHUIECKOTO U COOCTBEHHOTO
MOMEHTOB MUMITYJIbCa JIEKTPOHA M X MPOEKIMH Ha HANPaBJICHHE BHEITHETO MArHUTHOTO MOJIS.
3) [Toyemy aToM BOJOPO/a MOKET UIMETh OJTHY H TY K€ SHEPTHIO, HAXO/SCh B
Pa3IMYHbIX COCTOSHUSX?
4) CKOJIBKO 3JIEMEHTOB MOXET OBITh B aTOM€, Y KOTOPOTO B OCHOBHOM
cocrostHUH 3arnoiHeHb! K- 1 L-060109ky, 3S-momo0omouka u Ba 3MeKTpoHa B 3P-1og06010uKe?
YrosTozaaTom?
5) B 1em oTnume KBAaHTOBO-MEXaHUIECKOTO M KITACCHYECKOTO ONMCAHUS
TapMOHHYECKOTO OCIMIIISITOpa?
6) KakoB KBaHTOBO-MEXaHUYECKHI CMBICT IIEPBOTO OOPOBCKOTO pajmyca?
7 Uro onpexernsieT KBagpaT MOAYJISI BOTHOBOH (hyHKIIMN?
8) MosKeT 71 4acTHIa HaXOJUTHCS Ha JHE IOTCHIHATBHON SIMBI»?
Omnpenensiercst 11 3T0 HOPMOit MbI?
9) UeMy paBHa pa3HOCTh SHEPTUH MeXAY 4 U 2 SHEPreTHIeCKUMHU YPOBHIMHU
KBaHTOBOTO OCLUIIATOpa?
10) B ueMm oTnnune NOHUMaHUS IPUYUHHOCTU B KJIACCUUECKOW U KBAHTOBOU
MEXaHHKe?
11) KakoBa HanMeHbIIIasi SHEPTUS YACTHIBI B KIIOTCHIIHAIBHON sIME» C
0ECKOHEUHO BBICOKUMH «CTEHKaMM»?
12) [Touemy KBaHTOBasi MEXaHUKA SIBIISIETCS] CTATUCTUUECKON TEOpUEH?
13) @Du3n4ecKuii CMbICT KBAaHTOBBIX YHCEN: TTIABHOTO, OPOUTAIIEHOTO 1
MarHuTHoro. Kakne3HaueHUsIOHIMOT Y TIPHHUMATh?
14) Kakue kBaHTOBBIE YHCIa UMEET BHEIIHUH (BaJICHTHBIH) 3JIEKTPOH B
OCHOBHOM COCTOSTHMM aToMa HaTpus?
15) Kak n3MeHunach Obl CTPYKTYpa dJICKTPOHHBIX 000JI0UEK aTOM, €CIIH ObI
3JIEKTPOHBI ObUTH HE (hepMUOHAMU, & 0030HAMU?
16) 3amucaTh NIEKTPOHHYIO KOH(PUTYPALHIO JJIsl aTOMOB: HEOHa, HUKEJIs,
repMaHus, Kooajbra.
17) KaxoBsl Bo3MoskHBIe 3HaueHus | 1 Ml 1 riaBHOro KBaHTOBOTO YHCIA
N=5? CKOIBKOPA3INIHBIXCOCTOSTHUHCOOTBETCTBYET n=47
18) Bosnbie nm MeHbIIe SHEPTHS YACTHIIBI, HAXOSIIEHCS B «ITOTEHINAILHOM
sAMe» ¢ OECKOHEUHO BHICOKUMH «CTEHKaMM», B COCTOSIHUM C N=3 10 CPaBHEHHIO ¢ COCTOsIHUEM N=17?
Bockonbkopas?

ITepeuens TeM A7 KypcoBoii padoThI:

1. CrpykTrypa u pusnueckuie CBOHCTBa MOJMMEPOB.

2. Komrmo3uimonnsie MaTepuaisl OCHOBE HOJIMMEPOB: CTPYKTYpa U (U3HIECKue
CBOWCTBA.

3. CrapeHue noauMepoB U po0iieMa UX YTHIH3aLuH.

4. VYrnepoaHble HAHOCTPYKTYPHBIE MaTepHaNbl: CTPYKTYpa, pru3ndeckue CBOHCTBA,

MOJYy4YCHUC U IPUMCHCHUC.

5 JnHaMKKa OIMHOYHOM KAl B Ta30BOM IIOTOKE.

6 Db dexr Xomma 1 ero mpruMeHeHHE.

7. Hucriepcus ceera.

8 AcTepouHasi onacHOCTb. AHAJIU3 MyTeH 3alUThI.

9 Wznydenne u cnexTpsl. CeKTpaTbHBIA aHATHN3.

10. DNEKTPOIPOBOAHOCTH MAaTEPUAIIOB.

11. [ToTeHuroMeTpUYeCKU METOJ] UCCIEAOBAHUS CPE.

12. Kunxoctu. [ToBepxHOCTHOE HATSKEHUE.

13. N3mepenne TUINEKTPUIECKON MPOHUIIAEMOCTH KOMITO3UTHBIX MaTEpHAIIOB.

14. Pacuer HI/IBHGKT‘pI/I‘ICCKOﬁ MNPOHUIIAEMOCTU KOMIIO3UTHBIX MaTCPHUAJIOB.



15.
16.
17.

MaTepuaioM.

18.

19.
aHaIM3a.
20.

21,
22,
23.
24,
25.

26.
MaTrepHaax.
217.

28.
29.

[MornorieHue 3MeKTPOMAarHUTHBIX BOJIH CJIOMCTBIMH CPEIaMH.
Peanmzanust MeToza MaTpHIl epenoca B Maple.

MopenupoBaHue B3aUMOAECHCTBUS HIEKTPOMArHUTHOM BOJIHBI C KOMIIO3UTHBIM

®du3n4YecKue OCHOBBI ¥ BO3MOXKHOCTU METO1a PEHTTCHOCTPYKTYPHOI'O aHaJIn3a.

@u3ndecKre OCHOBBI M BO3MOXKHOCTH CIIEKTPO()OTOMETPHIECKOTO METOIA

Ou3myecKie OCHOBBI 1 BO3MOKHOCTH METO]a PEHTTCHOCTIEKTPAIbHOTO aHAIIN3A.
MarHneTokanopudeckuii 3P PeKT.

TenmoobMeH npu KarenbHOW KOHIESHCAIINH Tapa.

MeToxap! nHTEHCH(UKAITIH TIPOIECCOB TEIUIOOOMEHA.

TemnooOmeH npu §azoBbIX Iepexoaax.

CMerIaHHbIH TeI000MEH.

JeheKTsl KpHCTAIUINIECKHX CTPYKTYp. Tomnonorndeckue AeeKThl B yIIEPOTHBIX

MeTopI HCCIIEIOBAHUS CTPYKTYPBI YTIIEPOAHBIX MaTEpHAIIOB.
CBepXIpOBOANMOCTb: UCTOPHS, IPOOIEMBI, TIEPCIEKTHBBI.

3akoH OanaHca SHTPOIUH.



IIpunnoxenue 2

7 OueHoOYHBIE CPeCTBA /1 NPOBeICHHUS NPOMEKYTOYHOH aTTecTAUH

a) [lnanupyemMble pe3yJbTaTbl 00y4eHHMS M OLICHOYHbIE CPeACTBA VI IPOBeeHUs IPOMEeKYTOYHOM

aTTecTaluu:
CrpyKTypHBIit IInanupyemsie
3JIEMEHT pe3ynbTaThl OreHOuUHBIE CpeACTBa
KOMIIETCHIIUH o0y4eHust
OIIK-

1:CrnocobeHnpuMeHATHYHIaMEHTAIEHBIE3HAHHSL, [TOTyYeHHBIEBOOIaCTUMATEMaTHISCKUX U (TITH ) 6CTECTBEHHBIXHA
YK, HHCHOJIL30BaTEHXBIPO(ECCHOHATEHON IS TeIbHOCTH

3HaThb

TEOpeTHYECKHe
OCHOBBI
(byHIaMeHTaIBH
BIX (PH3MYECKUX
SIBIICHHM,
OCHOBHBIE
TIOHSATHS,
3aKOHBI U
MOJIETH
paszenos
buznku:
MEXaHHUKH,
MOJIEKYJISIPHOI
¢u-uku u
TEPMOJUHAMUK
u,
NIEKTPOAMHAMHA
KU |
MarHeTu3ma,
OIITHKH,
aTOMHOU U
sIACpHOM
¢bu3uKy,
¢bu3ukn
JIEMEHTAPHBIX
YaCTHIL

Hepe!tenb meopemu4ecKux 60npocoeé K )Kzameny:

1. MarepuanpHas Touka. Cucrema
orcuera. TpaekTopus, IJIMHA ITyTH, BEKTOP IEPEMEICHHUS.
CKopocCTb.

2. YCKOpEHHE U €r0 COCTABIISIOIIHE.
YT10Bas CKOPOCTh U YTJIOBOE YCKOPEHHE.

3. 3akonsl HetoToHa. 3aKkoH
coXpaHeHHus uMmiyibca. Llentp macc.

4. Mowment nHepuud. MOMEHT CUIIBIL.

YpaBHEeHUE AMHAMUKY BPALIATEILHOTO JBHIKEHHUS TBEPIOTO Tela.
MoMeHT UMITyJIbCca U 3aKOH €T0 COXPAaHEHHUS.

5. OHeprusi, paboTa, MOLTHOCTb.
KuHernueckas v moTeHIMaIbHAs SHEPTUSI.

6. 3aKOH COXpPaHEHHUS SHEPTUH.
Kunernueckas sHeprus BpalieHHs.

7. lapMonMUueckue KoneOaHus U UX
XapakTepuUCTHKU. ["apMoHndeckuil ociusitop. [IpyKUHHBIH,
¢$u3HYEeCKNi 1 MaTeMaTHYECKUI MasiTHUKH.

8. 3aryxaromue 1 BEIHYK/ICHHbIE
KoJIeOaHusl.
9. BoJiHOBBIE IPOIIECCHI.

[IpononbHBIE U TOTIEpEYHBIE BOJIHBL. Y paBHEHHE Oeryliei BOIHBI.
BonHoBoe ypaBHeHME. 3BYKOBBIE BOJIHBL.

10. [TapameTpsl cocTosIHUS
TEPMOJAMHAMUYECKON CUCTEMBI. 3aKOHBI UICAIBHOTO ra3a.
11. VYpaBHeHune MeHeneera-

Knaneiipona. OcnoBHoe ypaBHenne MKT. 3akon Makcsesuia o
pacIipeseeHH MOJIEKYJI HACAIBHOTO ra3a Mo CKOPOCTSIM.

12. Pacnpenenenne bonpmana.
CpenHee 9HCIIO CTONKHOBEHUH U CPEIHss JUIMHA CBOOOIHOTO
npobera. SIBieHus nepeHoca.

13. Uucno creneHeit cBOOOIBI.
ITepBoe Havyano TepMoIMHAMUKH. TemI0eMKOCTb.
14, [Ipumenenue nepBoro Hauasna

TEPMOJUHAMUKH K U30TpoIieccam. AanabaTH4ecKuil u
TIOJIMTPOTIHBIH MTPOLIECCHI.

15. KpyroBoii mporiecc (uki).
OO6paTtuMble 1 HEOOpATUMBIE TIPOLIECCHI.

16. OHTponus. Bropoe Hagano
tepmoanHaMmuku. [uxn Kapho.

17. OnexTpuueckuil 3apsaj. 3aKoH
COXpaHEHHUs dIEKTPUIECKoTo 3apsaaa. 3akoH Kymona.
HanpspxenHocTs 3iekTpocTaTudeckoro noiist. [Ipunnun
CYIIEPIIO3UINHN HIIEKTPOCTATHIECKUX MOJEH.

18. Teopema I'aycca s
3IEKTPOCTATHIECKOTO 1MoJIsl. [IoTeHITHAI 3TIEKTPOCTaTHYECKOTO
noJist. CBsi3b HANPSHKEHHOCTH U IIOTEHIIMAIA
JIEKTPOCTATHYECKOTO MOJIS.

19. Tunbl qUAIEKTPUKOB.




CTpyKTypHBIiT
JIIEMEHT
KOMITETEHIMU

IInanupyemsie
Pe3yIbTaTHI
00y4eHHS

OrneHOYHBIE CPEICTBA

HaHpﬂ)KeHHOCTI) IOJIA B AUDJICKTPUKE. HpOBO)IHI/IKI/I B
DJICKTPHUUICCKOM MOJIC.

20. DnexTpuuecKasi eMKOCTb
YEIMHEHHOTO NPOBOJHKKA. KOHIeHCaTOPBI.

21. Cuiia ¥ IIOTHOCTh TOKA.
Croponnue cunbl. DJIC 1 HanpsKEHHE.

22. 3akon Oma. ConpoTHBIICHHE
IIPOBOIHHUKOB.

23. Pabota 1 MOIIHOCTH TOKa. 3aKOH
Ioxoymns-Jlenna. [IpaBuna Kupxroda 1t pa3BeTBICHHOHM HEIH.
24, [lepeMeHHEBIH TOK HA yIacTKe

nenu, coacpikaueM pe3nucTop, KaTylmKy MHAYKTUBHOCTHU U
KOHACHCATOP. MOIIIHOCTL, BbIACTIACMAad B €I IEPEMECHHOT'O

TOKA.
25. MaruuTHOE 10JI€ U €TO
xapakTtepuctuku. 3akoH buo-Capapa-Jlamnaca.

26. 3akon Amrepa. JlelicTBre

MarHUTHOTO TI0JIS Ha JBIDKYIIUICS 3apsia. SBieHne
3JIEKTPOMAarHUTHOM MHAYKIMU. 3aKkoH Papajes.

27. WHAyKTHBHOCTH KOHTYDA.
CaMOMHIYKIMA. DHEPrus MAarHATHOTO TOJIS.

28. B3anMuas nHAYKIHUS.
Tpancdopmaropsr.

29. Tok cMmereHus. Y paBHEHUsI
Makcsenna.

30. DeKTPOMArHUTHAsI BOJIHA U €€
CBOMCTBa. DHEPTUsl, UMITYJIbC U JABJICHUE HIEKTPOMArHUTHON
BOJTHBI.

31. Juamarseruxu. IlapamarneTuxu.
deppoMarHeTHKH.

32. OCHOBHBIC 3aKOHBI OTITHKH.
[NonHoE oTpakeHwue.

33. Tonkwne muH3bL. M300paxeHnue
MIPEAMETOB € TIOMOIIBIO JIMH3.

34. KorepeHTHOCTD U
MOHOXPOMAaTHYHOCTb CBETOBBIX BOJIH. MIHTepdepeHnus creTa.
35. Merto/p1 HaOJFO IeHUS
untepdepeHnun ceera. ViHTepdepeHuuns cBeTa B TOHKHUX TUICHKAX.
36. [Mpunnun Nolirenca-dpeneins.
3onsl Openerns.

37. Judpakius Operens Ha KPyTiIoM
OTBEPCTHH U JIUCKE.

38. Hudpakuus @payrrodepa Ha
OJTHOM e U Ha AN(PPAKIIOHHON peIeTKe.

39. EcrecTBeHHBIH U
MOJIAPU30BaHHBIN cBET. 3akoH bprocTepa.

40. JIBoltHOE TydenpenoMIIeHHE.
Bpaiienue miockocTy NoJsipu3aiiH.

41. TemnnoBoe U3Iy4eHUE U €ro

xapaktepucTuku. 3akoH Kupxroda. 3akon Credana-bonprimana u
cMmelneHus Buna.

42. Bunst porosddexra. 3akoHBI
BHemHero gotoaddexra. YpaBHeHne DUHIITEHHA AJIs1 BHEITHETO
¢dorosddekra.

43. Macca u umnyinsc GoToHa.

Hasnenue ceera. Dpdexr Komnrona. EqMHCTBO KOPIYCKYIISIPHBIX
U BOJTHOBBIX CBOICTB 2JIEKTPOMArHUTHOTO U3ITyYEHUSI.

44, Mogenu atoma TomcoHa 1
Pesepdopna. JInaeiiuaTsiil ciekTp aToMa BOJIOPOJA.




CTpyKTypHBIiT
JIIEMEHT
KOMITETEHIMU

IInanupyemsie
Pe3yIbTaTHI
00y4eHHS

OrneHOYHBIE CPEICTBA

CnexTpajbHbIE CEpUU aTOMa BOIOPO/A.

45, [Moctynaret bopa. OnbiTer @panka
u ['epua. Cnextp atoma Bojopoza o bopy.

46. CooTHouIeHUE
HeonpeneneHHocrei 'eitsenoepra. BomHoBas pyHkus u ee
CTaTUCTHYECKUI CMBICII.

47. VYpasuenue lpenunarepa.
Yactuua B 0IHOMEPHOU NPSAMOYTOJIbHON «IIOTEHIIUAILHOM sIME» C
0ECKOHEYHO BHICOKUMH CTCHKAMH.

48. [IpoxoskaeHne YacTHIIBI CKBO3b
MTOTEHIMAJIBHEIN Oaphep (TYHHETBHBIH dPQEKT).

49, CocrosiHHE aTOMa BOJOPO/Ia B
KBaHTOBOM MexaHuke. YpaBHenue llIpénunrepa ayig atoma
BOJIOPOJIA U €T0 pEIICHUE.

50. Pa3mep, cocTaB ¥ 3apsiy aTOMHOTO
sapa. MaccoBoe 1 3apsioBoe uucia. Jleekt Maccol u oHeprus
CBSI3U sifipa.

51. SlnepHbIE CUITBI, UX CBOUCTBA.
KBaHTOBBII MEXaHN3M B3aUMOJICHCTBUS HYKJIOHOB B SIIpE.

52. Kanensnas u obomoueunas
MoJIeNH s/ipa, uX ocobeHHoCTH. «Marnveckne 9ncia» u
«MarH4ecKue sSapay.

53. PamnoaxtusHoCTh. EcTEeCcTBEHHAS
U MCKYCCTBEHHAsl paINO0AKTHBHOCTh. 3aKOH PaInOAKTHBHOTO
pacmazia. AKTHBHOCTb PaJMOaKTUBHOTO BEIECTBA.

54, Anbda-pacnan. [Ipasuia
CMeleHHs. 3aKOHbI COXpaHEHUs NpH pacnajae. Bzaumozeiicteue
alb(a U3JTYYSHNUS C BEIIECTBOM.

55. Bbera-pacnan, ero Buasl. [IpaBuna
cMemeHns. 3aKOHBI COXpaHEHU MpH pacmajie. BzanmozeiicTeue
0eTa M3IIy4eHHS C BEIIECCTBOM.

56. 'amMMma m3my4yeHne, ero CBOUCTBA.
l'amMMa-criekTp paguoakTUBHOTO dNieMeHTa. B3anMopeicTBus
raMMa U3JIyYeHHS C BEIIECTBOM.

57. SInepHble peakuu U UX OCHOBHbBIE
tunbl. Peakius genenus sapa. Llennas peakuus. TepmosiaepHas
peaxIsL.

VYMern

— KOPPEKTHO
BBIPAXAaTh U
apryMeHTHPOBa
HO
000CHOBBIBATH
MTOJIOKEHHUS
MpeMETHOMI
obnactu
3HAHMS,
HCIIO0JIB30BaTh
¢dusnaeckue
3aKOHBI IPU
aHajause u
peleHun
pooieM
npodeccroHab
HOH
NEATETLHOCTH

IIpumepnvie npaxmuueckue 3a0auu 01:1 IK3AMeHA:

1. OpnopoaHsI cTepskeHs Maccoi M = 0,5 KT mojBeIeH Ha
TOPU30HTAIBLHON OCH, IPOXOJALIEH Yepe3 ero BepXHUi koHel. B Touky,
OTCTOSIIIYIO OT OCH Ha 2/3 JJIMHBI CTEPKHS, yaapsieTcs My Macco m = 6
I, JIeTSAIAs FOPHU3OHTAIBHO CO CKOPOCTHIO Vo = 10° M/c, u 3acTpeBaer B
HeM. OnpenenuTs CKOPOCTh HHKHET0 KOHIIA CTEPKHS cpa3y Hocie yaapa.
2. Ha obop xoneca B popme TOHKOTO 00pyda Maccoit M = 0,4 kr,
KOTOPBIN MOKET BPAIaThCsl BOKPYT CBOCH OCH, HAMOTaH IIHYp, K KOHILY
KOTOpOTo0 MoJBelIeH Ipy3 Maccoid m = 90 r. Ha kakyto BBICOTY OIyCTHTCSI
rpy3 4epe3 t = 1 ¢ mocine Havana JBIKSHUSI.

3. Jlorapudmiraeckuii JeKpeMeHT HEKOTOPOH KOJICOITIOMIEHCS CHCTEMEBI A
=0,02. Onpenenute, BO CKOJIBKO pa3 YMEHBIIUTCS YHEPTUS 3TOU
KoJ1e0aTenbHOM CHCTEMBI 32 BpeMsI, COOTBETCTBYIOIIEE 75 MOTHBIM
KOJICOaHHSAM.

4. B cucreme K' mokouTcs cTepxeHb, coOOCTBEHHAs AMUHA g KOTOpOTO
paBHa 1 M. CTep>KeHb pacIoIoKeH TaK, 9YTO COCTABIIET Yroi (pp=45° ¢
ochio X'. Onpenenuts AnuHy | cTepkHs U yron ¢ B cucreme K, ecnu
ckopocts v cuctemsl K' otHocurensHo K pasna 0,8 c.

5. MarepuanbHas Touka Maccoi M = 0,2 Kr coBepIaeT rapMOHHYECKHE
konebanus mo 3akoHy x = 0,1 cos (nt/2 - n/4) m. Haiiti MakcuMalbHyO
MIOTEHIUATIBHYIO YHEPTHIO TOUKH.

6. Ha nosy crout Tenexka B BUj€ JUIMHHOM TOCKH, CHAOKEHHOH JIETKUMH
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xonecamu. Ha olHOM KOHIIe JOCKHU CTOUT uenoBek. Macca uenoseka M =
60 xr, macca nocku T= 20 kr. C Kakoi CKOPOCTbIO U (OTHOCUTEIBHO T10J1a)
OyneT ABHUIaThCs TEJIEeKKa, ECIIM YeJIOBEK MOWAET BOJIb JOCKH CO
CKOPOCTHIO (OTHOCHTEBHO NOCKK) V=1 M/c? Maccoii koJiec mpeHeOpeyb.
TpeHue BO BTyJIKax HE yUUTHIBATb.

7. boek cBaifHoro monora Maccoit M;=500 Kr majaer ¢ HEKOTOPOI

BBICOTHI Ha cBaro Maccoi M,=100 xr. Haittu KII[] n ynapa Ootlika, cunras
yznap HeynpyruM. M3sMeHeHneM NoTeHIMaIbHOM SHEpruy cBau Mpu
YTIyOJIeHIH ee IpeHeOpeyb.

8. T'enmii cmemanu ¢ HeM3BeCTHBIM ra3oM. [lokazaTens axuadaTel
MIOJTyYICHHOM cMecH okazaiics paBeH 1,38. CKOIBKO aTOMOB COCTABIISIOT
MOJIEKYJTy HEH3BECTHOTO Ta3a CMECH?

9. HexkoTopoe KOIMYECTBO TeNUs pacUIMpsIeTCsS CHAvaIa afuadaTHaecK, a
3areM m3o00apmuecku. KoHeuHas Temneparypa raza paBHa HagansHOH. [Ipu
anmabaTHOM pacUIMPEHUH T'a3 COBEpIIMI padoty, paBHyto 4,5 k/[x.
Hapucyiite rpaduk npouecca. Kakoe koqmuecTBO TEIUIOTHI MOTJIOTHII I'a3
3a Bech npoiiecc?

10. Cmerranu Boay Maccoid my=5 kr npu temmeparype T1=280 K ¢ Bomoit
Maccoit m,=8 kr mpu temneparype T,=350 K. Haiiti n3menenue AS
SHTPOIIUH, MPOUCXOIIEe IPH CMEIIUBaHUH.

11. neanpHBII JBYXaTOMHEIH ra3, COAEpKaIlnii KOJHISCTBO BENIECTBA
v=1 MoIp 1 HaxoAIIHICS o naBneHneM p;=0,1 MIla nmpu Temneparype
T,=300 K, HarpeBaroT npu HOCTOSHHOM 00BeMe 110 naBieHus p,=0,2 MIla.
IMocne 3TOTO ra3 H30TEPMUYECKH PACIIUPIIICS O HAYATHHOTO AABJICHUS U
3aTeM H300apHO OBLT CKaT 0 HadanbHOTo 00BheMa V. [TocTpouts rpaduk
nukina. Onpenenuts Tepmuyeckuit KITJ n muxa.

12. OguHaKoBbIE YACTHUILI MACCOU m=10"r KaXkJasi pacrpeeseHsl B
OJTHOPOJTHOM I'PaBHTALIMOHHOM I10JIe HanpshkeHHOCThio G=0,2 MKH/Kr.
Omnpenenuts OTHOLICHHUE 113/l KOHLIEHTPAMHA YaCTUI, HAXOASIINXCS Ha
SKBUIIOTEHIIMAIBHBIX YPOBHAX, OTCTOSIIIMX APYT OT Apyra Ha Az= 10 M.
Temneparypa T Bo Bcex CosIX cuMTaeTCsl OAMHAKOBOM U paBHOH 290 K.
13. Onpenenure, npu Kakoit TeMIiepaType rasa, COCTOSIIIET0 U3 CMECH
a30Ta ¥ KUCIOPOAa, Hanbosiee BEPOsITHBIE CKOPOCTH MOJIEKYJT a30Ta U
KHCJIOpoAa OYAyT OTIUYATHCS JPYT OT Apyra Ha Av = 30 m/c?

14. 3nas ¢pyHKIMIO pacnpenesieHuss MOJIEKYJI IT0 CKOPOCTSIM B HEKOTOPOM

2 my2

m
f (V) = T Vv eXp -
2k°T 2kT )

MOJIEKYJISIPHOM ITyYKe , HATH
BBIp@XEHUS JI1 HanOoJiee BEepOSATHON CKOPOCTH V.
15. /IBa oAMHAKOBBIX MPOBOIAIINX 3aPsDKEHHBIX IIapa HAXOAATCS Ha
paccrostauu =60 cm. Cuna orrankuBanus F; mapos pasHa 70 mxH. ITocne
TOTO KaK IIapbl IPUBEJIN B COPUKOCHOBEHHE M YIAIMIIH APYT OT Apyra Ha
HpeXHee pacCTOsTHHE, CHJIa OTTAIKMBAHUS BO3pOCTa U CTajla paBHOM
F,=160 mxH. Beraucnuts 3apsnst Q; u Q,, KOTOpble OBUIM Ha MIapax 10 UX
CONPUKOCHOBEHHUH. JlnaMeTp mapoB CUUTaTh MHOTO MEHBIINM PacCTOSHUS
MEX1y HUMH.
16. /Iee TOHKOCTEHHBIC KOHIIEHTpHIeckue cepsl ¢ panuycamu Ry = 0,2 m
n R, = 0,4 M HecyT Ha cebe 3apsabl C TOBEPXHOCTHBIMH IUIOTHOCTSAMH G =
1 uK1/m° 1 6, = 3 HKI1/M? COOTBETCTBEHHO. IIpocTpaHCTBO MEXYy HUMHU
3aII0JTHEHO CPEION ¢ AMAIIEKTPHUIECKOH MPOHUIIAEMOCTRIO € = 2. Uemy
paBHa HAPSHKEHHOCTH
3JIEKTPUYECKOTO I0JIsI B TOUKAX, it R
OTCTOSIIIIMX OT LIEHTpa Ha

paccrostaus 1= 0,1 mur, =0,3 m. o o Fy
17.B cxeme, n300paxeHHOH Ha t 7

pucyske, £,=10,0B, £,=20,0 B, £3
€5=30,0B, R;=1,0 Om, R;=2,0 Om, £ &2 Rs

Rs= 3,0 Om, R=4,0 Om, Rs=5,0
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OM, Rg=6,0 Om u R;=7,0 OM. BHyTpeHHee conpOoTUBIEHHE HCTOYHUKOB
npeHedpexkumMo Masio. OnpeaeuTe BEIMYUHBI TOKOB BO BCEX y4acTKax
LEnH U paboTy, COBEPIICHHYIO BTOPHIM UCTOYHUKOM 32 IIPOMEIKYTOK
Bpemenu At=0,1 c.

18. Konnencarop noaximodcH k 6arapee ¢ 9JICe=8 B u —
BHYTPCHHUM CONPOTUBJICHUEM I =2 OM Kak MOKa3aHO Ha £ T
pucynke. ConpotuBnerue pesuctopa R =2 Owm. Kakoit ) J—
JIOJDKHA OBITH €eMKOCTH KOHACHCATOPa, 9TOOBI TIOCIIe ' c
3aMBIKaHHS KJTI0Ya YHEPrHsl KOHIACHCATOPA YMEHBIIMIACH ' ’
Ha 48MKJ[x? R T

19. [o xoHTYpY, H300paKEHHOMY Ha PHCYHKE, HACT TOK _ I
cunoit I=100A. OnpenenuTs MarHUTHYIO HHIYKIMO B I

T0JIs1, CO3/1aBaeMyI0 3TUM TOKoM B Touke O. Paguyc
H30THYTOM YacTu KOHTypa paBeH R=20 cm (O-ueHTp i
KPHUBH3HBI KOHTYPa), a yrox a=60°. : -
20. B mocTossHHOM MarHWTHOM TIOJIe ¢ HHAyKIuei B =5

Tn HaxoUTCs 3aMKHYTBIN IPOBOASIIUI KOHTYD, Ly
IUIOIIA b KOTOPOTO MEHsieTcs 1o 3akony S(t) = (4 + 0+
0,2t) cm?. Uemy paBna O/]C HHAYKIIMY B MOMEHT

BPEMEHH t = 5 ¢, €CIM KOHTYP PACIOJIOKEH TaK, YTO MPOHHU3BIBAIOIINHN €T0
MarHUTHBIN OTOK, MAKCUMaJIeH?

21. TlepneHANKYISIPHO MarHUTHOMY TIOJTEO ¢ MHAyKuuei B=0,1 Tn
BO30YXKIICHO MIICKTPUIECKOe MmoJie HanmpsokeHHOCThIo E= 100 xB/M.
[epnenanKyIIPHO OOOMM TIOJISIM JIBMXKETCS, HE OTKIIOHSSICH OT
NIPSAMOJIMHEMHOM TPaeKTOPUH, 3apsKEHHAs YaCTULIA. BBIYUCIUTL CKOPOCTH
L YaCTHIIBL.

22. Ucrounuk S ceera (A=0,6 MKM) u

IUTOCKOE 3epKajio M pacroioskeHsl, 5 r A
Kak mokaszaHo Ha puc. 30.7 (3epkaino a
Jlnoiina). Uto OymeT HAOMIOAATHCS B A T
touke P skpana, rae cxonsarcs iayuu SP s T M

" SMP, — cBeT WM TEMHOTA, €CIIH

|SP|=r=2 ™, a=0,55 MM, [SM|=|MP|? Pue. 30.7

23. Mexy IByMS TUTOCKOTIAPAIIICTBHBIMU CTEKISTHHBIMU TUIACTHHKAMU
MTOJIOXKUITA OYCHb TOHKYIO ITPOBOJIOYKY, PACIIOIOKECHHYIO MMapaJuIeIbHO
JIMHUH COMPUKOCHOBEHHUS TUIACTHHOK U HAXOJAIIYIOCS Ha paccrosHun 1=75
MM OT Hee. B oTpakeHHOM cBete (A=0,5 MKM) Ha BepXHeil IIaCTUHKE
BUJIHBI HHTEp(EepeHIINOHHbIE ToJI0ckl. Onpenenuts auametp d
MIOTIEPEYHOTO CEUCHUS TIPOBOJIOUKH, €CIIH Ha POTsHKeHHH a=3(0 MM
HACUUTHIBAETCSI M=16 CBETIBIX MOJIOC.

24. C iomMo1bio U paKiMOHHON pemeTky ¢ neproaoM d=20 MKkM
TpebyeTcst pazpemuts ayoset HaTpus (A,=589,0 umM u A,=589,6 um) B
crekTpe BToporo mnopsaka. [Ipu kakoit HauMeHblei auHe | pererku 3To
BO3MOXHO?

25. Ha myTH 9acTHYHO-TIOJIIPU30BaHHOTO CBETA, CTETICHB TOJSIPU3AIIH
Pxotoporo pasna 0,6, TOCTaBIIN aHAIN3ATOP TaK, YTO HHTEHCUBHOCTH
CBETa, IPOIIEIIEer0 Yepe3 Hero, cTaia MaKCUMaabHOH. Bo ckoibko pas
YMEHBIIINTCS HHTEHCUBHOCTB CBETA, €CIIH INIOCKOCTH MPOITyCKaHUS
aHaJIM3aToOpa MOBEPHYTH Ha yrou o, =30°7?

26. B criexTpe U3IydeHus] OTHEHHOTo mapa pagimycom 100 m,
BO3HHUKAIOIIETO IPH SICPHOM B3pBIBE, MAKCUMYM YHEPTUH H3ITy4CHHS
MPUXOANTCS Ha aiuHy BoHb 0,289 MmxMm. KakoBa TemnepaTypa mapa?
Omnpenennte MAKCUMAIBHOE PACCTOSHUE, HA KOTOPOM OyIyT
BOCIUIAMEHATHCA JEPEBSIHHbIE MPEAMETHI, €CIIU UX TOIJIOMIaTeIbHas
crocoOHOCTh paBHa 0,7, a TEIUIOTa BOCIIAMEHEHHS 5 I[)K/CMZ. Bpewms
U3JIy4EHUS IPUHATH PABHBIM 10%.

27. YeauHeHHbBIN IMHKOBBIN MAPUK PATUYCOM | CM HaXOAMUTCS B BAKyyMe
U JUTUTENBHOE BPEMsI OCBEIIACTCs YIbTPA(HOICTOBBIM U3TYICHUEM C
JuMHOM BoJiHbI 0,25 MkM. OnpeienuTh YUCIIO0 HEJIOCTAIOIINX 3JIEKTPOHOB B
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o0beMe IIapuKa.

28. ®otoH c sueprueii 0,28 MaB B pesynbrare paccesiHus Ha
MTOKOUBIIIEMCSI CBOOOTHOM 3JICKTPOHE YMEHBIIIHII CBOIO SHEPTHUIO 10 133,7
k3B. Haiitn umnyssc 1 HanpaBiieHHE paclpoCTpaHEHHUS SIEKTPOHA
OT/auu.

29. Iotok sHeprun D, U3TydaeMblid HIEKTPUIECKO amIioit, paBen 600
Bt. Ha pacctostHnu r = 1 M OT J7aMIbl EPHIEHANKYIIPHO MaJar0 UM
JIy4aM pacIioioKeHO KPYITIOe IUIOCKOE 3epKaliblie Anamerpom d=2cm.
[TpuaMMast, 9TO U3ITydeHNE JTAMIIBI OANHAKOBO BO BCEX HANPABIICHUAX U
YTO 3€pKajbLe MMOJHOCTHIO OTPAKAET MAAAIOIINI Ha HETO CBET,
OIIPEAEIINTH CHITy F cBeTOBOTO MaBiIeHHS HA 3EpKabIIE.

30. Ha ocnoBe Teopuu aroma bopa HaiiTu MMIyJIbC 3JIEKTpOHA B aTOME
BOJIOPOJIA, €CIIM UHIYKIUS MarHUTHOTO T10JIs, CO3JAHHOTO UM B LIEHTpE
opOuTsl pu Bpamenuu, pasxa 0,39 To.

31. Bo ckonbKO pa3 u3MeEHseTCst AeOpOiIeBCcKast AJIMHA BOJIHBI 3JICKTPOHA
IIPU IIEpEXO0/ie €r0 B aTOME BOAOPOAA U3 OCHOBHOT'O YHEPT€TUUECKOTO
COCTOSIHUS B TIEPBOE BO30YKACHHOE?

32. U3 Teopun bopa ni1s atoma BoJopoa cieayer, 4To CTallnOHapHBIMA
JUISL 3JIEKTPOHOB aTOMa SIBJIAIOTCS TAKHE OPOHTHI, HA [UIMHE KOTOPBIX
YKJIaAbIBaeTCA IeJI0€ YHUCIIO0 JUIMH AeOpoiineBcKkux BosH. Micxomst u3 aroro,
HalJUTe YMCIOBBIC 3HAYCHIS MOMEHTA UMITYJIbCA 3JICKTPOHA B aTOME
BOJIOPOZA Ha TIEPBBIX TPEX OOPOBCKHUX OpOUTaX.

33. DIEKTPOH B aTOME BOOPOA OIMCHIBACTCS B OCHOBHOM COCTOSIHUH
BOJTHOBOH (pyHkumei y(r) = Ce™ OnpenenuTb OTHOLIEHUE BEPOSITHOCTEN
1/ @, npeObIBaHUs NEKTPOHA B cheprdeckux ciosx Tonmmuon Ar = 0,01
awu pamguycamu ; =0,5aur,=1,5a.

34. BonpHOMY BBEJIH BHYTPHBEHHO pacTBop oGbemoM 1 eM®, comeprkaruit
HUCKYCCTBEHHBIHA PaliOM30TON HATPUS iNa agrisHOCTBIO Ag=2000 ¢,
AXTHBHOCTbH KpOBU 00beMOM 1 cM”, B3TOH uepe3 5 yacoB, okazanach A
=0,27¢™. Haiimure 06bem KpoBH yenoseka. [lepuoa nomypacnana
HCIOJIb3yEeMOT0 H30TOMa paBeH 15 yac.

35. Dueprus ces3u E, aapa, cocTosIIero u3 IByX MPOTOHOB U OJTHOTO
HeWTpoHa, paBHa 7,72 M»aB. Omnpenenuts Maccy M, HEHTPaJILHOTO aTOMa,
HMEIOIIETo 3TO S/APO.

36. Bo ®panumy Ha4aTo CTPOUTEIHCTBO MEXKYHAPOJHOTO TEPMOSAEPHOTO
peakTopa, B KOTOPOM HpeNoIaraeTcst IOBOAUTH YIPABISIEMYIO PEaKIHIO
H*+ H? B KOTOPO# 00pa3yeTcst H30TOI reus U HelHTpoH. Kakyro
MOIITHOCTh OYZET UMETh TaKOH PEeaKTop, €Ciu B HeM OyZeT «BhIroparhy 1
MT TSDKEJIOTO BOAOPO/a B CEKyHIY?

37. Anbda yactuna ¢ kuHetndeckoi sueprueit K = 5,3 MaB Bo30yxaaer
peaxumio “Be(a,n)*2C, sneprus kotopoii Q=5,7 MaB. Haiitu
KHHETHYECKYIO DHEPTUI0 HEUTPOHA, BBIJIETEBIIETO MO MPSIMBIM YTIIOM K
HANpPaBJICHUIO IBIKCHUS 0-4aCTHUIIBI.

Bnanets

— mpodeccuo
HAJIbHBIM
SI3BIKOM
NIPEAMETHOMI
obmactu
3HaHUS,
HaBBIKAMU
HCTIONB30BaHUs
MTOJTyYCHHBIX
3HAHUH IS
3YYCHHUS
MIPOGUIBEHBIX
JUCIUTUTAH

OreHka chOpMHUPOBAHHOCTH IJIAHUPYEMBIX PE3YyIbTaTOB 00yUCHHS
HPOBOJIUTCS TIPH BBITIOJIHEHUH J1TA00OPAaTOPHBIX paboT, a TaKkkKe MpH
peLIeHUH YK3aMEHAIMOHHbIX 3a/1a4. [lepedeHp IK3aMeHAMOHHbIX 3a/1a4
HPUBEJICH BBILIIE.

IIpumepnuvie nabopamopmusie pabomoi:

1. [IpuMeHeHHE 3aKOHOB COXPaHECHUS
JUTSL OTIPEJICIICHIS] CKOPOCTH TI0JIeTa ITYJIN

2. OmnpeznencHre MOMEHTOB HHEPIUU
TeJI C OMOIIBI0 KPYTHWIIEHOTO MasiTHHKA. [IpoBepka Teopemsl [ITelinepa
3. HccnenoBanue BpaIaTeIbHOTO
JIBUKEHMSI TBEPAOIO TEJIa BOKPYT HETIOJABUAKHON OCH

4. OmnpeneneHne XapaKTEPUCTHK
3aTyXaroIIuX KojeOaHuil PU3NIECKOTO MasTHUKA

5. OrnpenesneHre CKOPOCTH 3ByKa B
BO3/yXE€ METOJ/IOM CTOSYEH BOJIHBI
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6. W3yueHue CTaTUCTHYECKUX
3aKOHOMEPHOCTENR
7. Omnpenenenne koaddurmenra
BSI3KOCTH BO3/1yXa
8. HccnenoBanne u3MeHEeHUs
TeMIlepaTyphl B a1adaTHUeCcKOM IIpoliecce U onpereaeHue koddduunenra
Ilyaccona
9. [TpoBepka 3aKoHA BO3paCTaHHsI
SHTPOINHHU B HEPABHOBECHOM CHUCTEME
10. DKCIIepUMEHTAITFHOE
OINpeZiesICHUE ra30BOM MOCTOSHHOMN
11. Uccnenosanue
AJIEKTPOCTATUYECKOTO MOJISI C IIOMOIIBIO 30H 12
12. N3mepenue 3MeKTpoABUKYIIEH
CHJIBI UICTOYHHUKA TOKA
13. IlyntupoBaHue
MUJUIHAMIIEpMETpa
14. WzmepeHne eMKkoCTei METOIOM

MIEPEMEHHOTO TOKa
15.

16.
17.

Herorona

18.

HM3MEepeHus Ha ocHoBe omnbITa FOHra
19.

20.
21.

22,

anb(ha-pacrnaga

23.

PaaIuOAKTUBHOTO UCTOYHUKA
24,

MOCTHKOBOM CXEMEBI U pacyeT EMKOCTHBIX COHpOTI/IBﬂeHI/Iﬁ B IICITAX

W3yuenue pezoHaHca HaNpsKEHUI

1 OMNPCACIICHNEC NHAYKTUBHOCTH MCTOJAOM PE30HAHCA

OnpeneneHI/Ie HHAYKTUBHOCTH

KaTYIIKA ¥ MarHUTHOM ITPOHUI[AEMOCTH (hepPOMarHUTHOTO Tea

OmnpeneneHue paguyca KpUBU3HBI

JIMH3bI U TIOJIOCHI IPOITYCKaHUA CBeTO(l)I/IHLTpa C ITOMOIIBIO KOJICIY

Wnrepdepomerprueckne

OnpeneneHI/Ie TCOMCTPHUICCKUX

pa3sMepoB IpH oMol ounpu3Mel Openerns

OrnpeneneHue JUIMHBI CBETOBOM

BOJIHBI M XapaKTEPUCTHK NU()PAKIUOHHOHN PEIIeTKH

HSy‘IeHI/IC BHCIIHETO

¢doroaddekra u onpenesenne noctosiHHOM [1nanka

N3y4yeHue 3aKkOHOMEPHOCTEH
W3y4yenue ramma-criekTpa

OnpeneneHre MakKCUMalbHOM

OHEPIrun 6€Ta"IaCTI/ILl u I/IZ[GHTI/I(i)I/IKa].[I/II/I PaAUOAKTHBHBIX IPCIIAPATOB

OIIK-3 ciocoGHOCTHIO HCIIOIB30BATH 0A30BBIE TEOPETHUECKUE 3HAHUS (PyHIaMEHTAIBHBIX Pa3/IesIoB 00IeH

TEOpeTHYECKOH (HU3UKH AJIs peleH st IpodecCHOHANBHBIX 33/1a4
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3Hathb teoperudeckue  [DJIEKTPUYECTBO U MATHETHU3M
OCHOBBI UlaGopaTtopHas padora Ne 1.McciaenoBanne 31eKTPOCTATHYECKOTO MOJIS.
(yHaaMeHTaIBHBI 10. YTo Takoe 3JIeKTPOCTaTHUECKOE
X (hpu3nuecKux nosne?
SIBIICHUH, 11. Uto Ha3bIBAeTCS HAIPSDKEHHOCTHIO
OCHOBHEIE aneKTpudecKkoro noisi? (popmyra, onpeaesacHne, IoCTPOSHHE

HOHATHSA, 3aKOHBI,
MOJIEIH Pa3IeroB
(IN7637047 8
KJIACCHYECKOHN
MEXaHUKH; MOJIe-
KyJSIpHOH (pu3nku
u
TEePMOJIMHAMUKH;
INEKTPOJUHAMHUK
Y 1 MarHeTH3Ma;
OII-THKH;
aTOMHOU (PU3UKH,
(U3HKU aTOMHOTO
AApa u
JJIEMEHTapPHBIX
YaCTHIL

BEKTOpPa HANPSHKEHHOCTH, €ANHHUIIBI I3MEPEHUSI HANIPSKCHHOCTH)

12. [puHINI CyTIepIO3UIHH.
13. Uro Ha3bIBaeTCs IMHUEH
HanpsHKeHHOCTH? MOTYT JIi OHU TIepeceKaThCst?

14. Yo Ha3bIBAETCSI TOTOKOM

HarnpspkeHHOCTH? Kak ¢ MOMOIIBIO CHIIOBBIX JIMHUI H300paKaTh
3NIEKTPOCTATUYECKOE MOJIC CUCTEMBI 3apsAI0B?

15. Uto Ha3bIBAETCSA HOTECHI[MATIOM
aNeKTprYecKoro most? PazHocth moteHImanoB. Kak csizan
MOTEHIIMAJ ¢ pabOTON O MEPEMEIICHHUIO 3. 3apsia B
JJIEKTPUYECKOM M0Jie. EMMHUIIBI H3MEPEeHUS TOTEHIIUATA.

16. Yro Ha3BIBaeTCH
JKBUIIOTEHIMAIBLHON MOBEPXHOCTHIO? Kak UIyT CHIIOBBIC TMHUH TI0
OTHOIICHHIO K 3KBUIIOTCHI[UAIBHBIM MOBepXHOCTsIM? KakoBa cBsi3b
MEXK/y HANPSHKEHHOCTHIO U MOTEHIIMAIOM?

17. Kak u ni1s1 yero BritogaeTcs
peoxopa?
18. [Touemy nms mocTpoeHust

OKBUIIOTCHIIUAJIbHBIX HOBerHOCTeﬁ, JIUHUH HCIOJIB3YIOT B LICTIN
rajibBaHomMeTp?
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YMeTh

OIepUpOBaThH
OCHOBHBIMH
MOHATUSAMH,
3aKOHaMH U
MOJCIISIMA
(iN7k371:478

3AJJAHUE N 1. Ha 60opTy KocMuueckoro Kopabisi HaHeceHa aMOiemMa B
BUJIE TEOMETPUUYECKON (QUTYPBHI.

—
& N3-3a PEIATUBUCTCKOTO COKpAIICHU NJIMHBL

bTa (hurypa m3MenseT cBoio ¢popmy. Ecim xopadip qBIKETCS B
HaIlpaBJICHUH, YKa3aHHOM Ha PUCYHKE CTPEIIKOH, CO CKOPOCTHIO, CPAaBHUMOM
CO CKOPOCTBIO CBETA, TO B HEIOJBIKHOM CHCTeMe OTcyeTa HMOieMa pUMeET
hopMy, yKa3aHHYIO HA PUCYHKE ...

BapuaHTBI 0TBETOB:

1.
2.

3. :
3AJJAHHME N 2.

Ha 6opTy KocMudeckoro kopabisi HaHeceHa HMOJIeMa B BHIE
reomMeTpu4ecKoit purypsl.

W3-3a peIsiTUBICTCKOTO COKpAILIEHHUS [UTMHBI 9Ta HUrypa

m3MeHsieT cBoto Gpopmy. Eciiu kopabib qBHKETCS B HAIIPABICHUH,
[YKa3aHHOM Ha PHCYHKE CTPEJIKOH, CO CKOPOCTBIO, CPABHUMON CO CKOPOCTHIO
CBETA, TO B HEMOABIKHON CHCTEME OTCUeTa IMOsIeMa IpuMeT (hopMmy,
YKa3aHHYIO Ha PUCYHKE ...

BapuaHTbl 0TBETOB:

(O

2.

, O

3AJTAHUE N 3. IHBapHaHTHOH BETHYHUHOMN SIBISETCS ...
BapHaHTbI OTBETOB:

1. IIUTENBHOCTH COOBITHS

2. IMITYJIbC YaCTHUIIBI

3. IuHa IpenaMeTa
4. CKOPOCTB CBETA B BaKyyMe




CTpyKTypHBIiT IInanupyemsie

JJIEMEHT Pe3yIbTaTHI OreHOUHBIE CpeACTBa

KOMITETEHITUH 00y4eHHS

Bnagers npodeccuonansH [JIEKTPUYECTBO U MATHETU3M
BIM SI3BIKOM laGopaTtopHas pagora Ne 1.MccinenoBanme 3J1eKTPOCTATHYECKOTO TOJIS.
NpeMETHON 19. YT0 Takoe 3JeKTPOCTaTHIECKOE
001acTH 3HaHUS nose?

20. Uto Ha3bIBAeTCS HAIPSDKEHHOCTHIO

aneKTpudecKkoro noisi? (popmyra, onpeaesacHne, IoCTPOSHHE
BEKTOpa HAIPsDKCHHOCTH, SIMHHIBI H3MEPEHHS HAIPSKCHHOCTH)

21. [puHINI CyTIepIO3UIHH.
22, Uro Ha3bIBaeTCs TMHUEH
HanpsHKeHHOCTH? MOTYT I OHU TIepeceKaThCs?

23. Yo Ha3bIBAETCSI TOTOKOM

HaHpH)KeHHOCTI/I? Kak ¢ MOMOIIBIO CHUJIOBBIX JIMHUM 1/1306pa)1<aTL
AJICKTPOCTATHUCCKOC ITOJIC CUCTEMbI 3ap5m013?

o Ix




0) ITopsinok MpoBeAeHNsI IPOMEKYTOYHOI aTTeCTAlH, IOKA3aTeId U KPUTepPHH OLlCeHUBAHNUS:
IIpomexyTouHas aTTecTanys M0 JUCHUIUINHE «DU3HKa» BKIIOYACT TEOPETUUECKUE BOTIPOCHI, TO3BOJISIONINE
OLICHUTh YPOBEHb YCBOCHUS 00YJaIONMICS 3HAHUH, ¥ IPAKTHIECKUE 3aaHNsI, BBIBIISIOIINE CTCIICHD
c(OpMUPOBAHHOCTH YMEHHUH U BIaJCHUH, TPOBOIUTCS B (hOpME IK3aMEHa.

DK3aMeH 10 JaHHOW AMCIUILTIHE TPOBOJHUTCS B YCTHOH (hopMe IO SK3aMEHAIIMOHHBIM OmieTaMm, KaxXIblil 13
KOTOPBIX BKITIOYAET 2 TEOPETHUECKHUX BONIPOCA M OJTHO NMPAKTUYECKOE 3aJaHHUE.

IMoka3aTen 1 KpUTepPHH OLIEHMBAHHS IK3aMeHa:

— Ha OLICHKY «OTJHYHO» (5 0aJu10B) — 00yHArONUIHICS JEMOHCTPUPYET BEICOKHH YPOBEHb C(DOPMHUPOBAHHOCTH
KOMIIETEHIINH, BCECTOPOHHEE, CHCTEMaTHYECKOE U ITy0OKOe 3HaHHe yueOHOro MaTepHaia, CBOOOHO BBITIOJIHSIET
NpaKTHYECKUE 3aaHusl, CBOOOIHO ONEPUPYET 3HAHUSIMH, YMEHUSIMH, IIPUMEHSIET UX B CUTYalUsX ITOBBIILICHHON
CJIOKHOCTH.

— Ha OLICHKY «X0poIo» (4 6ama) — o0y4aromuiicss 1eMOHCTPUPYET CPEJHUN YPOBEHb C(HOPMUPOBAHHOCTH
KOMIICTEHIINI: OCHOBHBIE 3HAHUSI, YMEHHUS OCBOCHBI, HO JIOITYCKAIOTCSl HE3HAYNTENIbHBIC OIINOKH, HETOUHOCTH,
3aTpyIHECHUS MIPY AHATUTHIECKUX OTIEPALUIX, IEPEHOCE 3HAHUHM 1 yMEHHUH Ha HOBBIC, HECTAHAAPTHBIC CUTYaLIUH.
— Ha OIIEHKY «yHOBJIETBOPUTEILHO» (3 Oamna) — oOyJaromuiicss IeMOHCTPUPYET OPOTOBBIA YPOBEHB
c(hOpPMUPOBAHHOCTH KOMIIETEHINH: B X0I€ KOHTPOIBHBIX MEPONIPHUATHH JIOITyCKAIOTCS OMINOKH, IPOSIBIIETCS
OTCYTCTBHE OTACIBbHBIX 3HAHWH, yMEHHUH, HABBIKOB, O0YUJaIOIIMICS HCIIBITHIBACT 3HAUNTEIIBHBIC 3aTPYAHCHHUS TIPH
OTIEpPUPOBAHHIH 3HAHMSIMH ¥ YMEHHAMH IIPY MX NIEPEHOCE Ha HOBBIE CUTYalNH.

— Ha OLICHKY «HeyI0BJIETBOPUTEJIBLHO» (2 Oaia) — 00yJaromuiics: JeMOHCTPUPYeT 3HaHus He Ooinee 20%
TEOPETHYECKOro MaTepuala, JOIyCKaeT CyNIeCTBEHHbIE OIIMOKH, HE MOXET IM0Ka3aTh HHTEJUICKTyabHbIC HABBIKH
peLIeHUs MPOCTHIX 3a/1a4.

— Ha OLICHKY «HeyI0BJIETBOPUTEJbHO» (1 0ait) — o0ydaroluiics He MOXKET MOKa3aTh 3HAHWS Ha YPOBHE
BOCIPOM3BEACHUS U 00BSICHEHHSI HH(OPMAIMH, HE MOXKET TI0Ka3aTh HHTEIUICKTYalIbHBIC HABBIKHM PELICHHS IPOCTHIX
3a7ad.



