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1. CTtpykTypa, 1 0011asi TPYA0EMKOCTh AUCHUIINHBI

OO01mmas Tpy10eMKOCTh TUCIUIUIMHBI COCTABNIACT 2 3a4eTHbIC equHuIbl (72 Jaca).

Ounast popma 00ydeHHS

Kypc 1
CemecTtp 1
Jlexn 18
[IpakTHueckue (CEMUHAPCKHUE) 3aHATUS
JlaGopaTopHbIe 3aHITHS 18
Koncynpranmuu

WToro ayMTOpHBIX 3aHATHIA 36
CamocTrosTenpHas paboTta 36

Kypcosast pabota -
dopma KOHTPOJIS

JK3aMEH
3auer 1 cem
OO011e€ KOJIMYECTBO YaCOB 72

2. lean ocBOeHHUST TMCIUTIHHBI:

[lenssMu OCBOCHHS TUCTIATUTHHBI (MO 1yIis1) DHU3UKa SBISIOTCS 03HAKOMIICHUE
CTYZICHTOB C COBpEMEHHOW (PM3MUECKOI KapTUHOHN MHpa, TPHOOPETCHIE HABBIKOB
AKCIIEPUMEHTAITBHOT'O UCCIIeIOBAHMS (PU3NICCKUX SIBICHUHN U MTPOIIECCOB,

O00y4YEHUIO TPAMOTHOMY NMPUMEHEHHIO TTOJOXKCHHUNA (DyHIaMEHTaAThHON (DU3HKH K
HAYYHOMY aHAJIU3y CUTYaIli B MPUPOC U TEXHUKE,

dopmupoBaHHE Y CTYACHTOB NPECTABICHHUN O 3HAYCHUU (PU3NKH KaK
(GyHIaMEHTATBFHOW HAYKH O MPUPOJIC, B3AUMOCBS3M (PYHIAMEHTAIbHBIX M MPUKJIATHBIX
poOeM (PU3UKHU SIS Pa3BUTHS TEXHUKH B IPYTUX 00JIaCTEH 4eI0BEUeCKOM
JESTEILHOCTH.

3. Mecro nucuuniannbl B ctpykrype OITIOII 6akanaBpuara.
Hacrosmas quciMiuinaa OTHOCUTCS K 0a30Boi yactu O10ka b1.5.8.

Hucrtmmumaa «@u3nkay onupaeTcst Ha MKOJIbHBINA Kype (DU3UKHU, HA BBICIIYIO
MateMaTuky (nuddepeHnmanbHoe U HHTErpalibHOe cunciaeHne). O4eHb BaKHO B Kypce
(UMK I SKOJOTUYECKUX CHEIUAIBHOCTEH OTpa3uTh NPUMEHEHHE MAaTEMaTHIYECKOTO
amnmapata ¥ MaTeMaTH4eCKUX METOOB B HAYKeE.

3HaHMs OTyYEHHBIE TP U3yYeHUN (DU3UKH MTO3BOJIST AATh IIEIOCTHOE
MPEICTaBICHNE00 PKOJIOTHH KaK HayKe, U3y4arolel MPOCTPaHCTBEHHO-BPEMEHHBIC
3aKOHOMEPHOCTH B3aUMOJICHCTBHUS COOOIIECTB C OKPYXKAIOIIEH MPUPOTHON CPEIOH, a
TaK)Ke MPOCTPAHCTBEHHO-BPEMEHHbBIE 3aKOHOMEPHOCTH BO3/ICHCTBUS aHTPOIIOT€HHOTO
¢dakTOpa Ha TE0IKOCUCTEMBI.

4. TpeGoBaHus K pe3yjibTaTaM OCBOCHUS IMCHUILINHBI (KOMIIETeHIIMHU
o0y4varomerocsi, popmMupyemMbie B pe3yJibTaTe OCBOCHHUSA TUCHUILIMHBI(MOTYJIA)



[Iporiecc n3yueHust AUCIUIUIMHBI HAITpaBJieH Ha POPMHUPOBAHKE CJICTYIOIINX
KOMIIETEHIIVN:

CIIOCOOHOCTHIO UCIIOJIB30BATh OCHOBBI PUI0CO(MCKUX 3HAHUH 111 POpMUpPOBAHUS
MUpOBO33peHYeckoit mo3uiun (OK-1);

CIIOCOOHOCTBIO UCIIOJIb30BaTh 0a30BbIe 3HAHUS (DYHIAMEHTABHBIX Pa3/ieoB (PU3HKH,
XUMUHU, OMOJIOTUH, SKOJIOTUH B 00bEME, HEOOXOIUMOM JIJIs1 OCBOCHHUSI (U3UUECKUX,
XUMUYECKUX, OUOTOTUYECKUX, IKOJIOTMYECKUX OCHOB B 0011IeH, (hU3NYECKON U
coluanbHO-3KoHOMIYeckoi reorpaduu (OITK-2);

B pesynbrare uzydeHus: TUCHUILUIUHBI CTYACHT JOJIKEH:
3HaTh:
- CTPYKTYpY Kypca «DPu3uka, OCHOBHBIE BOIIPOCHI COOTBETCTBYIOIIUX Pa3/EIOB Kypca;
- s13bIK Kypca «Dusnkay, T.e. onpejerncHue Gu3nueckux BeInUnuH, GU3NIECKUe MOHATUS U
(bopMyITUPOBKH 3aKOHOB,;
- OCHOBHBIE TTOJIOKEHUS U TPAHUITBI MPUMEHUMOCTH CYIIECTBYIOMMX (PU3UUESCKUX TCOPUIA;
- coZiep KaHue U MaTeMaTHYeCKOe OTOOPaKEHUE OCHOBHBIX 3aKOHOB,;
-OCHOBHBIC (PU3MUECKUE SBJIICHUS U OCHOBHBIE 3aKOHBI (PM3UKU; TPAHUIIBI UX
IPUMEHUMOCTH, MPUMEHEHNE 3aKOHOB B BAXXHEUIITUX MTPAKTUUECKUX TTPUIOKCHUSX;
-OCHOBHBIE (PU3UYECKUE 3aKOHBI, JEKAIME B OCHOBE IEUCTBHSI MEXaHUUECKHUX, TEIIOBBIX,
ANEKTPUUECKUX U ONTHYECKHUX MPOIIECCOB; COBPEMEHHBIE NIPE/ICTABIICHUS O CTPOECHUU
BEIIECTBA.
-OCHOBHBIEC (PU3UYECKUE BEIMYUHBI U (PU3NYECKHE KOHCTAHTHI, UX ONpee]IeHUE, CMBICI,
CIOCOOBI U €TUHUIIBI KX U3MEPEHUS;
-Ha3HA4YE€HHE U MPUHIUIIBI IEUCTBUS BAXKHEHIINX (HU3HUYECKUX TPUOOPOB
Ymern:
- ACTIOJIH30BATh TEOPETUYECKUE 3HAHUS JJIA MPOBEACHUS (HU3HMUECKOT0 aHaNN3a SIBICHUHN U
IPOIIECCOB, HAOIIOIaeMbIX B OKPYKAIOIIEM TPOCTPAHCTBE;
- TIOJIb30BAThCSl TIOJYYCHHBIMU 3HAHUSIMU ISl OOBSICHEHHS SIBICHHM, HaOJIIOJaeMBIX B
OKPY’KAIOIIEH Cpefie
- OCYIIECTBIATh (PU3NUECKUN aHATH3 TTOCTABICHHON MTPOOIEMBI;
-OCYHIIECTBISATh OLIEHKY TOYHOCTHU MPOBEICHHBIX U3MEPEHUMN;
- IOJIb30BAThCA CIIPABOYHOMU JINTEPATYPOU;
HCTOJIKOBBIBATH CMBICT (PM3MUECKUX BETUYNH U MIOHATUH;
-3aIUCBIBaTh YpaBHEHUS JJIs pu3udeckux BenudnH B cucteme CU;
-paboTath ¢ mprudopamMu 1 000PyIOBAHHEM COBPEMEHHOHN (hU3MUECKOM Tab0opaTOpuu;
-ACTIOTB30BATh PA3IMYHBIC METOMUKH (PU3HUECKUX U3MEPEHHUN U 00pabOTKH
AKCHEPUMEHTATBHBIX IAHHBIX;
-IPUMEHATH (PU3NYECKUE 3aKOHBI JIJISl PEIICHUS TUTIOBBIX MPO(ECCHOHANBHBIX 3a/1a4;
-CaMOCTOSITEJIbHO BECTH HKCIIEPUMEHT, aHATM3UPOBATh U 000011aTh HAOTIOJaeMBbIC
SIBJICHUS, HAXOIUTh JIOTUYECKHE U HauboJiee pallMOHANIbHbBIE MTYTH PEIICHUS
MOCTaBJICHHBIX 3aJ1a4 U MPOOJIEeM.

Baapers:
- yMeTb 00padaThIBaTh SKCIEPUMEHTAIbHYIO HH()OPMALIUIO U €€ TpapuiyecKu 0TOOPaKaTh.



-aICKBATHbBIMH crocooamu peICHUS TCOPECTUICCKUX U SKCIICPUMCHTAJIbHBIX (1)I/ISI/I‘ICCKI/IX

3a/1ad4;

-HaBBIKaMH DKCIIEPUMEHTAILHOM paboThl, MeTOAaMU 00pabOTKHU PEe3yIHTaTOB

HUCCIEeI0BAHMM;

5. Conep:xanue U yueOHO-MeTOAUYECKAS] KAPTA IUCIUIIMHBI

[Tepe
Konnue | uenn
Bun CamocTrosTenpHas padoTta CTBO | KOMT
HaumenoBanue Tem (BOpocoB), 3aHATHUS CTYJICHTOB ®opmbr | OamIoB | €HIHU
M3y4aeMbIX B IAHHOU JUCITUTIIINHE KOHTPOJIS
Yac m | ma
a1 | 1ab Conepxanue .
BI in | X
Viexanuka. CBs13b (DU3HKH C OK-1
vViaTepust u aBrwkeHue. MeToasl U pe3yibTaThl reoJIoruen u OIIK
DU3UYECKOTO  MccieoBaHus  (HaOIOaeHUE, reorpadueil, TEXHUKOH. koHcriekt | O 2
TIBIT, TUTIOTE3a, 3aKOH, Teopws). CBsA3b Qu3uku | 2 | 2 OcHoBHbIE 2
 TEOJIOTHEH U reorpadueit, TEXHUKOM. KMHEMAaTUYECKUE
JCHOBBI KMHEMAaTHUKH u JTMHAMHUKHU XapaKTePUCTUKHU
1aTepUaTbHOM TOYKU. 3aKOHBI COXPAaHEHUS B JBUKEHUS YaCTHII;
1€XaHUKe. nepeMenieHue, CKopocThb
JladopaTopuble pa6oThl: «Teopust omudoK», u yckopenue. CKopocTh
«OrnpeneneHue TUHEHHBIX pa3MEpPOB TeJ U YCKOPEHHE YaCTHIIbI
HITAHT EHIUPKYIIEM» pU KPUBOJIMHEHHOM
JTBUKEHUH. YTIIOBas
CKOPOCTH U YTJIOBOE
YCKOpEHUe
JlaGoparopHas padora: «OnpeneneHue PeakTtuBHOE IBHKEHUE. OK-1
YCKOPEHHS CBOOOTHOTO TMaICHUS 012 JBrm>keHHe KOCMUYECKUX | 2 OIIK
MaTeMaTH4YEeCKUM MasSTHUKOM ten. 3akonsl Keruiepa. 0| 2
MomeHT cunbsl. MoOMEHT OK-1
TabopaTtopnas padora: «IIpoBepka 0CHOBHOTO VHEpLUU. Y paBHEHUE OIIK
ypaBHEHUS JUHAMHUKH BpallaTeIbHOTO 012 MOMEHTOB. 2 0 2
JIBUKCHHS)
YpaBHeHnue bepnymim u OK-]
Dnemenmsl MexaHuKu meepoo2o mena u CIIEICTBUS U3 HETO. OIIK
CIIIOUHBIX CPEO. 2 |2 2 0| 2
JlabopaTopHas padora: «Onpenenenne
0d(pdUIEeHTa BHYTPEHHETO TPEHHUSI [0 METOY
Crokca»
Mexanuyeckue xonebanus u 601Hbl Monenps uneanbHOTro OK-1
Crarucruyeckasi pu3nka 1 TepMOIUHAMHUKA raza. OCHOBHOE OIIK
Ocnoevr MKT. TepmoauHaMU4ecKHe ypaBHeHue MKT. 0| 4
napameTpbl. Mojelnpb uaeanbHOro rasa. 2 VYpaBHEHHE COCTOSHUSA 2
OcnoBHoe ypaBHenne MKT. YpaBuenue MJIeaJIbHOIO Tasa.




COCTOAHUA UACAJIBHOT'O I'a3a. ITonsaTue o
temnepatype. OnbITHOE OnpeieTieHre
ckopocTeil Mosekyin. CpeqHee yucio
CTOJIKHOBEHUH U JJIMHA CBOOOIHOTO Tpodera
MOJIEKYJI. fIBIIEHUS nIepeHoca.

Pacnpenenenue
bonbumana u
OGapomMeTpuyecKas
dopmyna. Cpenaee
YHUCIIO CTOJIKHOBEHUN U
JUTHHA CBOOOTHOTO
npoOera MoJIeKyIl.
SIBienus nepexHoca:
g ¢y3usi, BHyTpeHHEE
TpPEeHHE,
TETUIONPOBOIHOCTh

Onemenmul mepmoounamuxy. BHyTpeHHsIS
sHeprus. Temnora u padora. [lepoe Hauano
TEpMOJIMHAMUKU. TemioeMKocTh ra3os.
AmmabaTH4eCcKui mporiecc.
OObpaTtumble 1 HEOOpAaTUMBIE MTPOLIECCHI.
[[uximmueckue npoueccel. [{ukin Kapno, ero kma.
JlaGoparopHas padora: «OnpezaeneHue
OTHOIIECHHUS
Cp /Cy MeToioM CTOSIUCH 3BYKOBO#T BOJTHBI»

OK-1
OIIK

3ﬂeKTpH‘leCTBO N MarHeTu3m

Jdnekmpocmamura. INEKTPUUECKUN 3apsl U €ro
NTUCKPETHOCTh. 3aKk0oH Kynona. HanpsikeHHOCTH
PaboTa nepememenus 3apsaa B
aneKTpocTaTuyeckoMm nose. [lorennuarn.
[IpoBOTHUKY U TUAJIEKTPUKHU B
AIIEKTPOCTATUYECKOM T0JI€. DIEKTPOEMKOCTb.
Konpaencaropsi
JlabGoparopHas padora: «OnpezaeneHue
€MKOCTH KOHJIEHCATOpa MePEeMEHHBIM TOKOM»

HanpspkeHHOCTh moJis
TOYEYHOTO 3apsja.
CBA3b MEXY Pa3HOCTHIO
MOTEHLIUAJIOB U
HaNPSDKEHUEM.
[TocnenoBarenbHOE U
napasuieJIbHOe
CoelMHEeHUE
KOHJICHCAaTOPOB

OK-]
OIIK

Ilocmosnnwiii sanexkmpuyeckuti moxk. Cuna u
IJIOTHOCTh TOKAa. 3akoH OMa Ui ydacTka Henu
1 JUIsl 3aMKHYTOH 1ienu, coaepsxamen I/(C.
3akoH Jxoyns-Jlenna. TennoBoe aeiictBue
JlabopaTopHas padora: «OnpeneneHue
COIIPOTHUBJICHUS TAJIbBAHOMETpA.
[lynTHpOBaHUE €ro)

3akoH OMa i ydacTka
LEMNU U U 3aMKHYTOH
LIEeTIH, COJIepIKaIeh
O/C. 3akon [Ixoyns-
Jlenma. TemoBoe
JelCcTBUE TOKa.

OK-]
OIIK

Mazcnumnoe none. MarnutHoe JAEUCTBUE TOKA.
Cuna Amnepa u Jlopenua. MarauTHas
UHIYKLIHSA. DJIEMEHTBI 36MHOTO MarHeTu3Ma.
dneKTpoMarHuTHast nHaykuus. [Ipasuno Jlenna.
OHeprusg MarauTHoOro noJs.
JlabopaTopnas pa6ora: «OmnpenencHue
HaNpsPKEHHOCTH MarHUTHOTO TI0JISL HA OCH
COJICHOMIa»

JIBrKeHME 3apsKEHHBIX
YaCTHIL B AIEKTPUUIECKUX
Y MarHUTHBIX MOJISAX.
DNEMEHTHI 36MHOTO
mar"erusma. [Ipasuio
Jlenua. OHeprus
MaruauTtHoro noJss

OK-]
OIIK

OK-1




OcHo6bl 2eomempuyeckoul U 80JIHOBOU ONMUKU OIIK
JlaGopaTopHas padora: 0] 2
«OrnpeneneHne yBeInYeHUs 3pUTEeIbHON 2 |2 DIIeMEHTHI
TPYOBI» reOMETPUICCKON 2
ontuku. [IpuHumn
I'oitrenca-®penerns.
3oubl OpeHerns.

Cmpoenue amoma u amomHozo s0pa. OK-1
Monens atoma Pezepdopaa. [Toctynate bopa.. Teopust aroma Bogopoaa OIIK
Cocras siapa. 30TomBl. DHEPTHs CBSA3M YacTHI] | 2 no bopy. Dneprus csizu | 2 0] 1

B s1ipe. CBsI3b MEX/1y MacCOl U SHEpPIuen. yactull B aape. CBs3b
EcrecTBeHHast ¥ HCKYCCTBEHHAs MEKJIy Maccoul 1
PaIMOAaKTUBHOCTh. 3aKOH PaIuOaKTUBHOTO SHEpTHen. 3akoH
pacnana. SnepHsie peakunu. Mcrnons3oBaHue paarOaKTUBHOTO
ATOMHOM U SIIPEHOM SHEPrUu. pacniaga. SnepHsie
peakuuu
18 | 18 36 Hroro
tekymuii | 0 | 25
KOHTPOJIb
2 0| 25
aTrrecral
usi
Hroro3a | 0 [100
cemMecTp

6. O0pa3oBaTe/ibHbIC TEXHOJIOTHUHU

Ha nexmusix; B mpoIriecce caMOCTOSITeTbHOW padOThl M TIPY BBITIOJTHEHUH CTYACHTAMHU
7a00paTOPHBIX PabOT HMCHOJIB3YIOTCS CIEAYIONINEe WHTEPAKTHBHBIE METOJBI OOyUCHUS:
CO3/IaHMe MPOOJIEMHBIX CHTYAIlMi{; BBITIOJHEHUE TBOPUYCCKUX 3aJaHHIA;, MCIIOIH30BAHHUEC
MCCJIEIOBATEILCKOTO METO/Ja B OOYYEHWH; BBHITIOJHEHHUE BUPTYaAJIbHBIX Ja0OPATOPHBIX

pabor Ha I1K.
Ne/m. | Tema Bun Koaunue AKTHBHBbIE NuTepakTHBHBbIE
3aHATHS CTBO ¢opmbi ¢opmbi
4acoB
1 Mexanuka. Jlexmus 2 Mopnenuposanue | CemuHap B
Beenenne. Marepus u KJIaCTEpOB U | IMAJIOTOBOM
JBIDKEHHE. MeToabl 1 Onoka pexuMe
pe3ynbTaThl PU3UIECKOTO poOJIEMHBIX
uccnenoBanus (HabIoAeHHE, BOIIPOCOB
OIIBIT, TUIIOTE3a, 3aKOH, TEOPHS).
CBs13b (hUBHKH C TEOJIOTHER U
reorpadueil, TEXHUKOH.
OCHOBBI KHHEMATHKH U
JUHAMHUKU MaTepHaIbHON TOUKH.
3akoHBI COXpaHEHHsI B MEXaHHUKE.
2 "Teopust olmbOK», JlaGoparop | 2 W3yuenue Kpyrnslii cron




«Omnpenenenre TMHEHHBIX
pa3mepoB Ten
IITAHTCHIMPKYJIEM)

Has paboTa

TEOpUHU

"OnpeneneHue yCKOpeHus
cBOOOIHOrO MageHus
MaTeMaTH4YECKUM MasgTHUKOM"

JlaGoparop
Has paboTa

N3ydenue reopun

OO6cyxenue
JIaJI0rOBOM
peKHME

«IIpoBepka OCHOBHOI'O
ypaBHEHUS THHAMHUKHU
BpAIATENbHOTO IBUKEHUSD»

JlaGoparop
Has paboTa

N3ydenue reopun

OO6cyxenue
JIaJI0rOBOM
peKHME

Onemenmul MexaHuxu m@epdoeo
mena u CnjioOutHblX cpeé

Jlexnus

N3yueHne Ttembl
JIEKIIU U

CemuHap
JIaJI0rOBOM
pexXIMe

"Onpenenenue ko3dduirenta
BHYTPEHHET'0 TPEHUA 10
meroay Crokca"

JlabopaTop
Has pabora

N3ydenue reopun

O06cyxeHue
JIaJI0rOBOM
pEXKHME

Mexanuueckue konebanus u
80/IHbL

Cratucrnueckasi puzuka u
TepmoguHamukaOcrosvt MKT.
TepmonuHaMuueckue
rmapaMeTpbsl. MoJienb ueaabHOro
ra3a. OcnoBHoe ypasHenne MKT.
YpaBHEHUE COCTOSIHUSA
uneanbHoro rasa. I[lonsue o
temmeparype. OmpITHOE
onpeeseHUe CKOPOCTen
Mouekyn. CpemnHee Yuciio
CTOJIKHOBEHHH U JUIMHA
CBOOOIHOTO MpoOera MOJIEKYJI.
SIByieHus miepeHoca.

Jlexknus

N3yuenune Tembl
JIEKIIU U

Hucnyt

Onemenmot mepmoOUHAMUKU.
Buyrpennsis sneprus. Temnora u
pabora. [lepBoe Hauaso
TEPMOJUHAMUKY. TeNI0eMKOCTb
razoB. AnuabaTHIecKuil mporecc.
OO6paTtumbie 1 HeOOpaTUMBbIE
npouecchl. Lukanueckue
npouecchl. Iukn Kapno, ero xng.

Jlexnusa

N3yueHue TteMbl
JIEKLIUU

CemmuHap
JIHAIOTOBOM
pexnMe

OrnpeneneHue OTHOLEHUS
Cp /Cy MeromoMm cTosgeii
3BYKOBOW BOJIHBI

Jlabopatop
Has pabora

Nzyuenue Teopun

OO6cyxnenune
JIaJI0rOBOM
pexnmMe

B

DJIeKTPUYECTBO M MarHeTU3M
Onexmpocmamuxa.
ONEeKTpUYECKUN 3apsa] U €ro
JTUCKpeTHOCTh. 3akoH KyroHa.
Hampsokennocts Pabora
MepeMelIeHus 3apsiia B
3JIEKTPOCTATHYECKOM TIOJIE.
[Norenuman. [IpoBogHMKN U
JTUDJIEKTPUKH B
3JIEKTPOCTATUUECKOM ITOJIE.
OnexTpoeMkocTh. KoHeHCcaTOphI

Jlexnusa

N3ydyenue TeMbl
JIEKLIUU

Hucnyt

OrnpeneneHnue eMKOCTH
KOHJICHCATOpa MepeMEeHHBIM

Jlaboparop
Has pabora

I/I3yquI/Ie TCOpUU

OO6cyxenue
JIHAJIOTOBOM

B




TOKOM»

pexuMe

Tlocmosnnwlil anexkmpuieckuti
ok. Cujia ¥ TWIOTHOCTh TOKa. 3aKOH
Ma IS y4acTKa IeMd | JUIsI
\MKHYTOH LI€H, COAEpKALIEN
J1C. 3akon J[>xoyms-Jlenna.
EIJI0BOE JIEHCTBUE

Jlexnus

N3yuenne Ttembl
JIEKIIUU

Hucnyt

Onpeznenenrie CONPOTUBIECHUS
ransBaHoMerpa. lllyHTupoBanue
ero

JlaGoparop
Has paboTa

N3ydenue reopun

OO6cyxenue
JIaJI0rOBOM
peXKIME

Macuumnoe none. Marautaoe
neiicteue Toka. Cuna Amriepa u
Jlopeniia. MarauTHas UHIYKIIUS.
DJIeMEeHTHI 3eMHOI'0 MarHeTu3Ma.
DNEeKTPOMarHUTHASI HHTYKITHSI.
[Ipasuiio Jlenna. Dueprust
MarauTHOTO TOJI.

Jlexnus

N3yueHue Ttembl
JIEKIIU U

CemuHap
JIaJI0rOBOM
pexnme

Onpenenenrie HAPsHKEHHOCTH
MarHUTHOTO TOJISl Ha OCH
COJICHOHIa»

JlaGopatop
Has paboTa

N3yuenue Teopun

OO6cyxaenne
JIaJIOTOBOM
peKUME

OcHoebl ceomempuyeckou u
B0JIHOGOU ONMUKU

Jlexknus

N3yuenune Tembl
JIEKIIUU

Hucnyt

OmpenencHne YBETHICHUS
3pUTEILHON TPYOBI»

JlabGopaTop
Has paboTa

N3yuenue Teopun

OO6cyxaenne
JIAIOTOBOM
pexKIMe

CmpoeHnue amoma u amomHo20
sa0pa.

Mopnens aToma Pesepdopna.
[ocrynater bopa.. Cocras siapa.
W3oTomel. DHEPTHUs CBA3M YaCTHUI]
B smpe. CBsI3b MEXIYy Maccoi 1
sHeprueil. EcrecTBeHHas u
HCKyCCTBEHHAS
paIuoaKTUBHOCTD. 3aKOH
PaaroaKTUBHOTO paciaja.

S nepHble peakuuu.
Hcnonp3oBanue aTOMHOR U
SIIPEHOM PHEPTHUH.

Jlexkniusa

N3ydenne Tembl
JIEKINH

Hucnyt

JlabopaTopHubie padoOThI.

['maBHas e 1a00paTOPHBIX padOT M3YUUTh HAa MIPAKTUKEBAKHEHUINE (PU3MUECKIE
SBJIICHUS, HAy4YWTh OOpamarbcs C pPa3sHOOOpa3HBIMH, B TOM UYHCJIE W CAMBIMHU
COBPEMEHHBIMU (PU3NYECKUMH MPUOOPaMHU, MPUBUTH HEOOXOUMbIC HABBIKU IO HATAJKE U
MIPOBEPKE arnmmapaTypbl, IPABIIBHO PACTIPEICNATh BPEMS IKCIIEPUMEHTA.

B ydeOGHO-BocMTaTENTHHOM TMpoOIlecCe JIA0OPATOPHBIC 3aHSATUS  BBIMOJIHSIOT
MHOTO00Opa3HbIC 33a/1a4¥, B YACTHOCTH:
- CTUMYJHMPYIOT  PEryJIIpHOE  HM3Y4YE€HHE  NPOrpaMMHOTO  MaTepuana,

MEPBOMCTOYHUKOB HAYYHOU JTUTEPATYPHL;
- 3aKpeIUISIIOT 3HaHMs, TMOJYYEHHbIE MPU MPOCIYIIMBAHUU JIEKIUI U BO BpeMs
CaMOCTOSITEIbHON PabOThI;



- oOoramarT 3HaHUSAMH, Onarogaps OOIIEHUIO C MPENOJaBaTEIEM U pa3pelleHUs
HETMIOHATHBIX WJIM CJIOXHBIX BOMPOCOB MPOTPaMMBbI, KOPPEKTUPYIOT paHee IMOIy4YCHHBIC
3HaHUS;

- CIIOCOOCTBYIOT MPEBPAIICHHUIO 3HAHUH B TBEPAbIC JIMYHBIC YOCKICHNUS;

- TPUBUBAIOT HABBIKM YCTHOTO BBICTYIIJICHHS MO TEOPETHUYECKUM BOIPOCAM,
MPUYYaOT CBOOOHO OTIEPUPOBATH MOHATUSIMH U KaTETOPHUIMHU;

- TIPEJ0CTABIISIIOT BOZMOXXHOCTh MPETOJaBATEI0 CUCTEMATHYECKH KOHTPOIUPOBAThH
KaK CaMOCTOSITENIbHYIO paboTy CTYyIEHTOB, TaK M CBOIO paboTy.

B npenonaBaHuy TUCHMILIAHBI PEITOIATAETCS UCIIOIB30BAHUE CIICTYIOMNX
METOJIOB U 00pa30BaTEIbHBIX TEXHOJOTHHA:

JIMCKyCCHU CO CTYICHTaMH I10 TTOCTABJICHHBIM TPEIOaBaTeIeM BOIPOCcCam
HETIOCPEICTBEHHO MPH M3JI0)KCHUH HOBOTO TEOPETUIECKOT0 MaTepuaia, TM0o Ipu ero
MCIIOJIb30BAaHUM HA MPAKTHUSCKUX 3aHATHX.

[Tpu peanuzanuu kypca «Du3uka» B OCHOBHOM HCIOIB3YIOTCS TPATUIIMOHHBIC
(OpMBI ayTUTOPHOH y4eOHOM padOTHl M KOMITBIOTEPHBIC TEXHOJIOTHH: JICKITUH,
KOHCYJIbTAIlUH, JTa00PaTOPHBIA MPAKTHKYM, KOHTPOJIBHBIC PaO0ThI, CAMOCTOSITCIIHHAS
pabora.

JlaGoparopHbie 000opyaoBaHus Ha 0asze kadeapanbHoi J1aboparopuu (kadeapa
¢usuku 1 actpoHoMun). [IporpamMmHoe obecrieueHre Ak U3Y9eHUsT OTJCIBHBIX TEM U
pas3aenoB Kypca GU3NKH.

Nwmeetcst yueOHas 1abopaTopusi, OCHAIICHHAs] COOTBETCTBYIOIIUMHU TPHOOpaMH
NPUHAICKHOCTIMU:

OJIOKW TIMTaHWs1, U3MEPHUTEIbHBIC TPUOOPHI (BOJIBTMETPHI, aMIIEPMETPBI, CEKYHIOMEDPHI ),
BBIYUCIIATETbHAS TEXHUKA (KOMITBIOTEPHI, KABKYJISATOPHI), Ta00OpaTOPHBIC CTEH/IHI,
DJIGKTPOHHBIE BECHI, PEOCTATHI, CYCTUNKH, HAOOPHI COCTUHUTEIHHBIX TIPOBOJIOB.

7. YueOHO-MeToaAN4YeCKOe o0ecredyeHue CaMOCTOSITeIbHOM padoThl
CamocrosiTeqibHasi padoTa CTy/IeHTOB:
OcHoBHOM (Gopmoli 00y4deHUsI CTyACHTa SIBISIOTCS CaMOCTOsTeIbHAs paboTa Han
yaeOHbIM MaTepuanioM. [Iporecc nzydenus: GU3MKU COCTOUT U3 CIEAYIOMINX TATOB:
1. [TpopaboTka JeKIui;
2. CamocTtosaTenpHas paboTa HajJ ydeOHUKAMU U y4eOHBIMH TOCOOHSIMU;
3. JJaGopaTopHbIil TPaKTUKYM;

[Tpu camocTOATEILHOH Pa6oTe HAJ YICOHBIM MAaTEPUATIOM HEOOXOIUMO:

1) cocTaBATh KOHCIICKT, 3alMChIBast B HEM 3aKOHBI U (DOPMYITBI, BRIPAKAIOIIHAEC ITH
3aKOHBI, ONPEACICHUS] OCHOBHBIX (PU3MUYECKUX MOHITHH, CYIHOCTh (PU3UUECKUX SBICHUN
1 METOJIOB UCCIIEIOBAHUS,

2) mis Oonee TIyOOKOTO W3yYeHHs TpEAMETa TPU COCTABJICHWH KOHCIIEKTa
HCII0JIb30BaTh HE TOJILKO MaTepHUal JICKIUM, HO U Y4eOHUKOB U Y4€OHBIX TOCOOUIA;

3) wm3ydyaTh Kypc (PU3MKH CHCTEMAaTHYECKH, T.K. B NMPOTUBHOM Clydae MaTepHall
OyZeT yCBOEH TOBEPXHOCTHO.




HanpagsiieHusi caMoCTOATEIbHON PadOThI CTYICHTOB

1. TeopeTnueckoe OCMBICIIEHHE M3YyUYEHHOIO MaTepuaja W Mocienyiouiee yriyoiaeHue
M3YUYeHHUsI MaTepuaia myTeM MoAroTOBKH pedepaTa mo npodiaeme

2.IloaroroBka K TECTUPOBAHUIO U SK3aMEHY.

3.CaMOCTOSATENbHOE TMOBBIINICHUE ICUXOJOTMYECKOM YCTOMYMBOCTH K CTpeccopam,
BO3HUKAIOLUM B ITOBCETHEBHOM KU3HU.

PexomeHnanum cTyieHTaM MO M3Yy4Y€HHIO H KOHCTIEKTUPOBAHUIO JIUTEPATYPHI.

Pabota ¢ yueOHOM 1 HayYHOU JIUTEPATYPOU SBISETCS BaXKHBIM U CIIOXXHBIM BUIIOM
caMoCTOATENbHOM paboThl. CylIlecTBYeT OCHOBHASI U PEKOMEHAYeMasl CTyICHTaM
auTepaTypa, U3yudeHue u mpopaboTKa KOTOPOI MO3BOJISIOT (B COBOKYITHOCTU C U3yYCHUEM
JEKIIMOHHOTO MaTepraja) OCBOUTh MPOrpaMMy TUCHUIUIUHBI « Du3ukay B TpeOyeMoM
o0beMe U ¢ HeOOXOAMMBIM KaueCTBOM PE3yJIbTaTOB.

Oco60e BHUMaHHE CIIEAYET YACIUTh U3YUEHUIO 0a30BbIX YUEOHBIX MOCOOUM, THOO
HEMOCPECTBEHHO OTHOCSIINXCS K AUCHUIUIMHE «DU3HKay, TM00 BKIIOYAIOMINX Pa3eibl
U TEMbI, KOTOPBIE OTBEYAIOT COJICPKAHUIO JUITAKTUUECKUX SIIMHUI] U TIPOrpamMMe I10
JTAHHOM TUCHUTUINHE.

8. OueHouHbIe cpeaCTBA JAJIS TEKYIIET0 KOHTPOJISI YCIIeBA€MOCTH, PYOesKHOM
aTTecTAIMM U MPOMEKYTOUYHOI aTTeCTAlMU 110 UTOraM OCBOEHUS JUCIUIINHBI.

OueHoyHble cpeacTBa ISl TEKYIIETO KOHTPOJS YCIEBA€MOCTH, BOIPOCH K
nabopaTopHbIM paboTaM W MPOMEXKYTOUYHOM aTTECTallMd IO UWTOraM OCBOCHUS
JTVCUUTUIHBI.

B coorBerctBuM ¢ HoOpMatuBHO-METOAWYECKMMHU MaTE€pUATIAMH PEUTHHTOBOM
cuctembl COI'Y orenka kayecTBa pabOThI CTYAEHTOB OCYIIECTBIISIETCS B MPOIIECCE JIBYX
pyOexHbIX attecTanii Ha 9 u 19 memenmsx (1 cemectp) B GopMe TECTHPOBAHHS U
WTOrOBOI0 3K3aMEHa.

Texymuii KOHTPOJb OCYIISCTBISACTCS 110 HTOraM CaMOCTOSATEIIBHOW paboThl,
KOTOpasi peajmn3yercs B BHJE MPOPAOOTKH pa3lesioB MPOrpaMMbl, HE OCBEIICHHBIX Ha
JEKIUAX, TIOJITOTOBKH U BBHITIOJTHEHHSI JIA0OPATOPHBIX padoT.

st moBeimeHus 3G(HEKTUBHOCTH CaMOCTOSITENbHOW pPAabOTBI M CAaMOKOHTPOIIA
CTYAEHTaM MNPEAOCTABIAKOTCS CIUCKA OCHOBHOM W JIONOJHUTEIBHOM JIMTEPATYPHI,
BCIIOMOTATEIbHBIE MAaTEpUABI B BHUJEC METOJWYECKHX YKAa3aHUW K BBIITOJHECHUIO
7a0opaTopHBIX pPabOT ¢ TMEepeyHEeM KOHTPOJBHBIX BOMpPOCOB, WHTEepHET-pecypchl,
[IEpEUCHb BOMPOCOB K IK3AMEHY.

Texkymuid KOHTPOJIb 3HAHMHM CTYAEHTOB. Bompocel s TEKylIero |
MMPOMEKYTOYHOI'O KOHTPOJISI 3HAHUM CTYJAEHTOB BBIIAIOTCS KaXJOMY CTYACHTY B HAadaJe
cemecTpa. Jlnsd mpoBeneHUs TEKYIIEro KOHTPOJIS MU MPOMEXKYTOUYHOW AaTTECTAlluU B
TEUEHUU CEMECTpa MPOBOJAUTCS €XKEHEJETbHBIN MpUeM J1abopaTOpHbIX padoT, /iBa pas3a B
CEMECTP KOMIBIOTEPHOE TECTUPOBAHHUE.



Kpurtepuu oueHuBaHNsl YCTHBIX OTBETOB HA JIA0OPATOPHBIX 3aHATHSIX;

1. OrtBerbl Ha TEOPETHUECKUE BOMPOCHI [0 TEME BBIMTOTHIEMON paboThl — 2 Oaina.

2. XoJ1 BBITIONHEHHS 1a00paTOPHOI paboThl U OKHIAEMBIN pe3yabTar — 1 Oain;
3. BeinonaeHue nabopatopHoii padboThl, €¢ 0popMIIeHHE, 3alUTa U aHAJIN3 TTOJYYSHHBIX Pe3yIbTaToB — 1
Oam.

MaxkcuMalibHOE KOJIMYECTBO 0aJUIoB — 4.

Jlabopamopuas paboma 1. Teopus owubox. H3mepenue numelinvix pazmepos mein WMAHSEHYUPKYIeM U
MUKPOMEMPOM.

1. Knaccudukarys norpemHocTeld 1 METOABI HX YCTPaHEHHS.

2. Tlonmcuer morpenrHocTel MPsIMBIX U KOCBEHHBIX H3MEPECHUH.

3. Honmyc. Onpenenenue 1eHbI eJIeHNs OCHOBHOM IIKaJbl M HOHUYCa. BUibl HOHUYCOB.

4. U3mepeHune BHEUIHMX M BHYTPEHHHX pa3MepoOB Tel IITaHTeHIUpKyiaeMm. OmnpeneneHue TyOHHEI

OTBEPCTHA.
5. Xox BeIMONTHEHHS paOOTEHI.

Jlabopamopnas paboma 2. [Iposepka 0CHOBHO2O YPABHEHUS OUHAMUKY BPAUAMETLHO20 OBUICEHUS.
1. BpamarenpHoe naBwKeHHE. MoMeHT cuiabl. MomeHT wuHepnmuu. OCHOBHOE YpaBHEHHE IUHAMHUKH
BpAIATEILHOTO ABUKCHHS.
2. TlepBblii ciyyait ero mpoOBEPKH: MOMEHT MHEPIIUU ITOCTOSHEH, MOMEHTBI CHJT — Pa3IMYHbL
3. Xon BbITOTHEHUS paOOTEHI.

Jlabopamopnas paboma 3. Onpedenenue YycKopeHusi c60000HO20 NAOCHUS MemMOOOM MAMEMAMULECKO20
MAAMHUKA.
1. 3akoH BceMupHOTo TAroTeHHs. CBOOOIHOE TTAICHHE TEIl. Y CKOPEHHUE CBOOOIHOTO ITaICHUS.
2. TapMonmueckue KoyieOaHMs. YpaBHEHHE TI'apMOHHUYECKHX KojicOaHUH. MaTeMaTH4YeCKUi MasTHHK.
ITepuon ero konebanws.
3. Xon BBIOTHEHUS paOOTHI.

Jlabopamopnas paboma 4. Onpedenenue koaghgpuyuenma ssazxocmu memooom Cmokca.
1. JlamunapHOe U TypOyJIEHTHOE TEUEHHE KUAKOCTH. Y paBHEHNE HEMTPEPHIBHOCTH. Y paBHEeHNE bepHymm.
2. Merox Crokca.
3. Xon BBITOTHEHUS paOOTEHI.

Jlabopamopnass paboma 5.0Onpedenenue OMHOWEHUS —MENIOEMKOCMU HPU  NOCMOAHHOM — OAGlCHUU K
MEeNI0eMKOCIU NPU NOCMOSIHHOM 00beMe MEmoOOM CIMOAYel 80IHbL

1. Bomnnsl B ynpyrux cpefax. Y paBHeHue BONHBL CTosidast BOIHA.

2. llepBoe Hayano TepMoANHAMUKH. IIpuMeHeHne ero K pa3InuHbIM H30IPOLECCaM.

3. Xon BBITOMHEHUS paOOTHL.

Jlabopamopnas paboma 6.
Onpedenenue emMKocmu KOHOEHCAMOPA NEPEMEHHbIM MOKOM.
1. /[IBa pona siexTpuuecKux 3apsnoB. BzaumozeiictBue 3apsanoB. 3akon Kysona.
2. HampspkeHHOCTh M OTEHIIHAI 3JIEKTPOCTATUYECKOTr O OIS,
3. Omnekrpoemkocts. Konaencaropsl. IlocnenoBarensHoe U mapajuielibHOE COETMHEHNE KOHIEHCATOPOB.
4. Xon BHIMOIHEHUS paOOTHI.

Jlabopamopnas paboma 7.
Onpedenenue conpomueieHus 2a1b8aAHOMemMpa.
1. TlocrosiHHBII oJnekTpuuyeckuii Tok. Hampaeienue toka. EnmuHummsl ero wusMmepeHus. Y cCioBus
HeOOXOUMBIE )11 BOSHUKHOBEHHUS TOKA B IIEIIH.
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3.
4.

3akon Oma Juisl y4acTka Lend. DJEeKTpuYeckoe compoTuBieHue. [locnenoBarenbHoe W MapajuienbHOE
COCJIMHECHUE TIPOBOTHUKOB.

Awmmnepmerp. Bonbrmerp. BrimtoueHue 3TUX npuOOpOB B 1I€T1b, UX IIYHTHPOBAHHUE.

X0l BBIMOJIHEHUS Pa0OTHI.

Jlabopamopnas paboma 8.
Onpedenenue HaANPAHCEHHOCMU MAZHUMHO20 NOJISL HA OCU KAMYWIKU.

1. TlocrosiHuble MarHuTHL X momoca. B3anMojelicTBIE TIOMIOCOB.
2. MarauTHoOe Mojie BOKpYT MPOBOJHUKA ¢ TOKOM. MarauTHas naayknusa. Cuna Amrepa.
3. Conenona. MarHuTHOE 1OJIe HA OCH COJICHOU/IA.
4. 3emis Kak MOCTOSHHBINA MarHUT. DJIE€MEHTHI 3eMHOT'0 MarHETH3Ma.
5. Xon BBITOTHEHUS paOOTEHI.
Jlabopamopnas paboma 9.
Onpedenenue ysenuuenus 3pumenbHoti mpyovl.
1. 3axoHBI OTpakeHUs U MPETOMIIEHHS CBETa.
2. Jlunsel Iloctpoenue n3obpaxkeHus B JmH3aXx. DopMylia TOHKOH JTMH3BL. YBEIWYEHHE W ONTHYECKAs CHIIA
JIUH3BL.
3. Xon yueii B 3puTENbHON TpyOe.
4. Tlopsaok BBIIOTHEHHS TaOOpaTOPHON PaOOTHI.

TecTbl py0exkHOIi aTTecTAUMU

Urto mzyqaer pusuka?

[pupomy B3aumMoaecTBUSA GUZHMUSCKUX TEI
CRoiicTBa MaTepUH.

CpoiicTBa MaTepuu U GOPMEI e TBUKEHHUSI
OOBEeKTH MPUPO/BI, HE YIUTHIBAS HX B3aUMOCBSI3b

Uro takoe nBmKeHue?

CBOICTBO MaTepHUH

CBOICTBO MaTepHH U CITOCOO €€ CYyIIeCTBOBaHUS
Crioco6 ee cymiecTBOBaHUS

M3meHeHne mpocTpaHCTBa C TEYCHUEM BPEMEHN

Uro u3ydyaer MmexaHuka?

3aKOHBI ABHKEHUS

[IpocTeiinme u Hanbonee obrme HOPMBI TBUKEHUS MATEPHH
[IpryuHEI TOrO MM HHOTO XapakTepa ABKEHU Tena

V3meneHune noaoxeHus TeJl B IPOCTPAHCTBE OTHOCUTEIBHO IPYTUX Tel

Kunematuka peaer 3agauy:

Onpenenenrsi CKOPOCTH TeNa B OO0 MOMEHT BpEMEHH

Omnpenenenre KOOPAMHATHI TeNa B TI0O0H MOMEHT BpeMEHU

Omnpenenenyrie CKOPOCTH Tela M €ro KOOPIAUHATHI B JTF000H MOMEHT BpEMEHHU
Onpenenenust CKOPOCTH CHCTEMBI KOOPIUHAT

Yto Takoe MaTepuabHas TOUKa?

WneanuzupoBanHoe TENO, UCIOIB3YyEMOE ITPH PEIIeHUH PU3NIECKUX 3a/1a4

Terno, obnanatomiee Maccoi, pa3MepaMu KOTOPOTO B YCIOBUSX JAHHOU 33124l MOXKHO TTPEHEOpEUbh
PeanbHO cymecTByroliee GU3NIECKOE TEIO0

WneanuzupoBaHHOE TENO, Macca KOTOPOU OJIM3Ka K HYITIO

Uro cobolt mpecTaBisier cUcTeMa orcuera?
[IpsMoyTonpHYO IEKapTOBYIO CUCTEMY KOOPAWHAT
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OT0 cucTeMa, CBA3aHHas C HEKUM TEJIOM, OTHOCUTEIBHO KOTOPOr'0 MBI pacCCMaTpPUBAEM JBH)KEHUE
Omna COCTOHT U3 Tela 0TCYeTa, CBA3aHHON ¢ HUM IPSMOYTOJIBHOM JeKapTOBON CHCTEMOM KOOpIUHAT U mprbopa,
MO3BOJISIFOLIETO BECTU OTCUET BPEMEHU

Uto Takoe MpSIMOIMHEHHOE ABUKCHUE?

HanpagieHHbIH 0Tpe30K, MPOBENECHHBIN U3 HAYaJIbHOW TOUKH B 3aJJaHHYIO TOUKY
JIBrKeTCs, IPpU KOTOPOM TPAECKTOPHSI MAaTEPUATILHOM TOUKU - IpsIMast JINHUS
JIuHus, KOTOPYIO ONMCBHIBAET MaTEpUAJIbHAS TOUKA [IPU CBOEM JIBHYKEHUU

[Mpoxomxute HOpMYITHPOBKY MEpBOro 3akoHa HbIOTOHA: TEIO COXpaHsIeT CBOK CKOPOCTh HEM3MEHHOMU, €CIIn
€ro paccMaTpuBaTb B HCMHCPIHUAJIBHBIX CUCTEMAX OTCUCTa

€ro paccMaTpuBaTb OTHOCUTCIIbHO HHEPLUATIBHBIX CUCTEM OTCUETA, B KOTOPLIX HAa HETO HE I[eﬁCTByIOT Apyrue
CHJIbI WJIN UX I[eﬁCTBPIH KOMIICHCHUPYCTCHA

OHO JIBMDKETCS B 3aMKHYTON CHCTEME

HHNYTO HE MEIIACT €ro ABUKCHUIO

Bbapon MioHxray3eH yTBep:K/laj, YTO BHITAIAI caM cels u3 6010Ta 3a BOJIOCH. Bo3MoXKHO 1 3T0?
Bo3mokHO, HO 00JIBHO

Bo03MOXHO npH ONpPEAEIIEHHBIX YCIOBUSIX

HeBo3M0:XHO HUKOT 1A

YckopeHue CBOOOIHOTO TaICHUS 3aBHCHT

OT PACCTOSIHUS MEXKIY LIEHTPOM 3EMIIM U MECTOM €r'0 OIpeae/ieH s, reorpaduIecKoil MUpPOThl MECTHOCTH U
IUIOTHOCTH 3eMJIY B JAHHOM MECTE

OT reorpapuIecKOi MUPOTHI MECTHOCTH M PACCTOSTHHS MEXKTY IICHTPOM 3E€MIIM M MECTOM €T0 OIpeCIICHUS
SIBISICTCS] IOCTOSHHOM BEITHYMHON

JUTst KaKuX TeJl CIIpaBeIIuB 3aKOH BCEeMUPHOTO TATOTCHHUS:

JLtst Ten, KOTOphIe HAXOIATCS B TPABUTAIIMOHHOM II0JIC

s Bcex Ten

Juist Ten, pa3Mepsl KOTOPBIX 3HAYUTEIHHO MEHBIIE PACCTOSHUS MEXAY HUMHI
Tonpko Ayt MIIAHET COMHEYHOM CHUCTEMBI

Cuita rpaBUTallMOHHOTO B3aUMOIEHCTBHS MEKAY TEIaMU MacCaMH 10 1 Kr Kaxoe Ha paccTostHud R paBHa F.
UYemy Oyzer paBHa cuila TPAaBUTALIMOHHOIO B3aUMOZAEHCTBHS MEKAY TEIaMU MaccaMy 2 KI' U 1 KT, HaXOISIUMUCS
Ha TOM e paccrosiHuu R npyr ot apyra?

F

4F

2F

3F

Cuita, BO3HUKAIOIIAS IPH JBMKEHUH TBEPAOrO TeMa B KHUIIKOCTH, HAa3bIBACTCS
CHJION BHYTPEHHErO TPEHUS

CHJION >KHJKOTO TPEHUs

CUJION TpEeHUSI

BSA3KOCTBIO

CHpaBeI[J'II/IBLI 3aKO0HBI HBIOTOHA B cHCTeMax OoTCucTa, CBA3aHHBIX C COJ'IHI_ICM?

Onu CIIpaBCAJINBBI BCCTAa

HCT, TaK KaK OTHOCUTCIIbHO COJ'IHI_[a TJIAHCTBI ABUKYTCH 110 KpHBOHHHeﬁHHM TPACKTOPUSAM
MOFYT BBIITOJIHATBHCA IMPU ONPEACIICHHBIX YCIIOBUAX

MOFYT BBIITOJIHATBCA B YCIIOBUAX I'PABUTALITMOHHOI'O ITOJISA COJ'IHL[a

TCJ'IO, HUMCIOIICC OCh BpalllCHHA, HAXOAUTCA B PABHOBECHUU TOrAa,
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KOrJja Ha HEro HE IEUCTBYIOT HUKAKUE CUJIbI

KOrJja CUJIbl ICUCTBYIOT, HO UX JIEWCTBUE CKOMIIEHCUPOBAHO

Korja ajredpanueckas CyMMa MOMEHTOB BCEX CHII, ICUCTBYIOIIUX HA JIAHHOE TEJI0, PaBHA HYJIIO
Korja JeiCTBYET MOMEHT CHUJI

B kakux enunHunax nsmepsercs yckopenue B cucreme CHU?
cm/c?

M/c
M/c
KM/gac’

2

1 HproTOH — enuHuUIa CUJIBI TIPEACTABIISET COOOM
KI/M-C

Kr-m/c?

Kr-M/C

M/c?

B kakux enuHMIAX n3Mepsiercs yckopenue B cucreme CHU?
cm/c

M/c
M/c
KM/c?

2

Cuna B3aMOAEUCTBUS ABYX TOUEUHBIX 3apSI0B

MIPSIMO TIPOTIOPIIMOHAIIbHA PACCTOSHUIO MEXKY HUMHU

00paTHO MPOMOPIIHOHATHHA PACCTOSTHUIO MEXIY HUMH

00paTHO MPOMOPIIHOHATHHA KBAIPATY PACCTOSHUS MEXIY HUMHU
MIPSIMO TIPOTIOPIIMOHANIbHA KBAJPATy PACCTOSHUSA MEXKTY HUMHU

BopstHast Karmis ¢ 3JeKTpHIecKuM 3apsaoM +( CoequHILIach ¢ IPYToil Karuie, obmaaaromeit 3apsaom —(J. Kakum
cTau 3apsm oOpa3oBaBIIeiics Karum?

_2q

0

2q

4q

Kak n3MenuTcst cuna KyJOHOBCKOTO B3aMOJCHCTBHS IBYX HEOONMBIINX 3apsDKEHHBIX IIAPOB MIPH YBETUYCHUU
3apsia KaKJIO0ro U3 HUX B /IBa pasa, €CIIM PACCTOSHUE MEKIY HUIMU OCTa€TCsl HEM3MEHHBIM?

YBEIUYUTCS B 2 pa3a

yMeHbLIUTCS B 4 pasa

yBeIU4UTCS B 4 paza

YMEHBLIUTCS B 2 pa3a

Kak n3MeHuTcst cuina KyJOHOBCKOTO B3aMOJCHCTBHS IBYX HEOONBIINX 3apsDKEHHBIX IIAPOB MPH YBEIUYCHUU
3apsiia KaKJO0ro U3 HUX B TPH pasa, i PacCTOSIHUE MEXIY HUMH OCTAeTCsl HeM3MEHHbBIM?

YBETUUYUTCA B 2 pasa

YMEHBIINTCA B 4 pasza

yBeNMMUUTCA B 9 pasa

YBEUUUTCA B 6 pasa

Kak HanpaBieHbsl JIMHUN HANIPSDKEHHOCTH 3JIEKTPOCTATHYECKOrO MMOJIsl, 00pa30BaHHOIO MOJIOKHUTEIBHBIM 3apsiioM?
HaTpaBJICHbI K 3apsay

HampaBJIeHbI OT 3apsaaa

MPEACTABIIAIOT PSI/i KOHIIEHTPUUECKUX OKPYKHOCTEH
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HaIrpaBJICHBI 110 CUJIOBBIM JIMHUAM HANPS)KCHHOCTU 3JICKTPHUYCCKOI'O MOJIA

Kak n3MeHuTcst MOy b HAPSYKEHHOCTH AJIEKTPOCTATHYECKOTO TOJISl TOUEUHOTO 3aps/a MPpH YBETHYCHUH
paccTosiHHS OT 3apsaa B 2 paza?

yBEUYUTCA B 2 pa3a

yYMEHBLINTCA B 4 paza

yBenu4uTcs B 4 paza

YMEHBUINTCA B 2 paza

JyasekTprudeckast MPOHUIIAEMOCTh Cpelibl € — PU3NUECKast BEIMYMHA ITOKa3bIBAIOIIAS

BO CKOJILKO pa3 CHJIa B3aUMOJICHCTBHSI MKy IBYMS TOUCUHBIMU 3apsijlaMu B Cpeie OIS CUIIBI
B3aMMOJICHCTBUS MEXK/Y TEMU XK€ 3apsiIaMu, HAXOIAIIMMUCS Ha TOM K€ pAaCCTOSHUM B BaKyyMe

BO CKOJIBKO pa3 CHJIa B3aMMOJICHCTBHUS MEXKTY ABYMsI TOUCUHBIMH 3apsaaMi B BAKyyMe OOJbIITE CHIIBI
B3aMMOJICHCTBUS MEX/Y TEMU XK€ 3apsiIaMu, HAXOIAIIMMUCS Ha TOM K€ pacCTOSHUM B CPENE

BO CKOJIBKO pa3 CHJjia B3aUMOACUCTBUS MEXIY JBYMs TOUYEUHBIMH 3apsiiaMi B BAKYYME MEHBIIE CUIIbI
B3aMMOJICHCTBUS MEX/Y TEMU XK€ 3apsiIaMu, HAXOIAIIMMUCS Ha TOM K€ pacCTOSHUH, B CpPENE

BO CKOJIBKO pa3 CuJjia B3aUMOACUCTBUS MEXIY JBYMS TOUYEUHBIMU 3apsiiaMi B BAKYYME MEHBIIIE CUIIbI
B3aMMOJICHCTBUS MKy TEMU XKeE 3apsiilaMu B Cpelle

CuioBast JMHHS 3JIEKTPOCTATHUECKOrO MOJIsl — JIMHUS, KacaTelbHast K KOTOPO# B JIF000M TOYKE COBIAaeT ¢
HaHpaBHeHI/IeM

CHUJIBI Ky.HOHOBCKOFO BSaHMOJIefICTBHﬂ B OTOM I10JIC

MOTeHIMala JAHHOIO I0JIS

BEKTOpa HAIPSLDKEHHOCTH TAHHOTO TTOJIS

ITOTOKA HANIPSDKEHHOCTH DJICKTPHYECKOTO TTOJIS

ITpunimn cyneprno3uyuu mojei npeamnogaraet
HaJIO)KeHHE UMEIOIIUXCA TOJIei IpyT Ha apyra
anredpandecKoe CI0KeHHE BEKTOPOB HAMPSHKEHHOCTH IO, CO3MaHHBIX KaXKIbIM U3 3apSAI0B B OTACTLHOCTH
TeOMETPUIECKOe CIIOKEHNE BEKTOPOB HAIIPSHKEHHOCTH TONIEeH, CO3aHHBIX KaXKIBIM U3 3aPS/I0B B OTAETHHOCTH
MO3UITMIO MOJIEN TPU B3aUMOAEUCTBUM 3apsI0B

HesapspkeHHBII METaITMYEeCK i map BHECIH B OJHOPOAHOE JIEKTPHUUECKOE TOJIE, a 3aTEM Pa3JIeii Ha 1B
paBHBIE YacTH. KakuMu 5IeKTpHYecKIMH 3apsaaMu OyIyT o0ajaTh 3TH YacTH ITOCIIE pa3aeleHus?

OZIHA YaCTh — MOJIOKUTEINBHBIMH, IpyTasi — OTPULATETbHBIMA

00€ JyacT! OCTaHyTCsl HEHTPaIbHBIMH

00e JacTu MpUOOPETyT OMMHAKOBBIN 3apsijl

Ta 4acThb, KOTOpas ObUIA CO CTOPOHBI OTPULIATENBHOIO MOJISL, OyIeT 3apspKeHa a Apyras 4acTb He OyJIeT 3apsuKeHa

Kak n3MeHnTcst 371eKTpOEeMKOCTh KOHIGHCATOPa MIPY YAAJICHUN U3 HEro AU3JIEKTPUKA C AUIICKTPHYECKOM
MPOHHULIAEMOCTBIO £=27

YBEIUYUTCS B 2 pa3a

YMEHBIINTCS B 2 pa3a

HE U3MEHHTCS

YMEHBIINTCA B 4 pasza

Kaknmu HOCHTEISIMU QJIICKTPHUYICCKOr'O 3apsia CO34acTCA SHCKTpI/I‘IeCKI/Iﬁ TOK B MeTajuiax?
QJICKTPpOHaMU U MOJIOXKUTCIIbHBIMHA HOHAMU

QJICKTPpOHaMU

MOJIOKUTCIBbHBIMU U OTPULATCIIbHBIMYU HOHAMU

npoOTOHAMHU

Kax BxirodaeTcst aMmrnepMeTp B LIENb U KaK OH IIYHTHPYETCs?
BKJIIOUYAETCA B LIENb M LIYHTUPYETCA MOCIEN0BATEIbHBIM BKIIOUEHNEM IIYHTA
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BKJIFOYACTCA B LCIIb IMMOCICAOBATCIBHO, 4 HIYHTHPYCTCA NapalJICIbHBIM BKJIFOYCHUEM IIYHTA
BKJIFOYACTCA B LCIIU MapaJUICIIbHO U INYHTUPYETCA NapalyICIbHBIM BKJIFOYCHUCM LIYHTA

Kax Bxirodaercst B ienb U IIYHTUPYETCS BOIBTMETP?

BKJIIOYAETCS B LIEMb U LIYHTHUPYETCS MOCIeI0BaTeIbHBIM BKIIOUEHNEM IIIYHTA

BKJIIOYAETCS B LIEMb TOCIIE0BATENbHO, a ITYHTUPYETCS NapauIeNbHBIM BKIIOUEHHEM IIyHTa
BKJIIOYAETCS B LIEMH MapalljiefIbHO, IIYHTUPYETCS MOCJIeI0BATEIbHBIM BKIIOYEHNEM IIIYHTA

Kax B33HMOI[€IZCTBYIOT JBa MapajICIbHbIX OECKOHEYHO JJIMHHBIX TPOBOJAHHWKA HUYTOXHO MaJIoro CCUCHHUA, €CIIN

3MEKTPUYECKUN TOK B HUX MPOTEKAET B MPOTHUBOMOIOKHBIX HAIIPAaBICHHIX ?

OHU NPUTATUBAIOTCA
OHH OTTAJIKMBAIOTCs

CHJIa UX B3aMMOJIEHCTBHS B 3TOM CiIy4ae paBHa 0

YrinoBoe yCKOpeHHE:

;o do
dt
e=dw-dt
- dt
E=——=

do

Bropoii 3axoH HetoToHa:

- a
F==
m
F=m-a
F=m+a
Tperuii 3akon HproToHa:
F.=F,
Fl:\/EZ
Fi=—F,

3aKOH COXpaHEHHS UMITYJIbCA:

Wmnynbc 3aMKHYTOH cHCTEMBI MaTepHUaIbHBIX TOUEK YMEHbIIAETCS
Wmnynbc 3aMKHYTOI cUCTEMBI MaTepUaJIbHBIX TOUEK OCTAETCS MOCTOSHHBIM
Hmnynbc 3aMKHYTOH cUCTEMBI MaTepHUaIbHBIX TOUEK BO3PACTAET

VYpasHenue beprymnu:

+ pgh + p = const.

2

pvz

2
'OVT+pgh + p # Const.

PeanbHbIC ra3pl OMUCHIBAIOTCS YpPaBHCHUEM:

Menneneesa — Knaneiipona
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YpaBHeHuem Maliepa
YpaBHenueMm Ban-nep-Baanbsca

ITonsiTHe «uIeanbHBIN Ta3y»:

I"a3, pa3Mepbl MOJIEKYJI KOTOPOT'O 3HAYCHHS HE UMCIOT, OHU B3aMMOJICHCTBYIOT MEX/Ty COOON U CTaIKUBAIOTCS

Fa3, Pa3MEpPLI MOJICKYJI KOTOPOIr'o MCUC3aronie MaJibl, HE B3aI/IMOIICI\/IICTBy}OT J0 CTOJIKHOBCHUS U CTAJIKMBAKOTCA 110

3aKOHaM a0CONIOTHO YIIPYToro Iapa

I'a3, MOJIEKyJIbI KOTOPOT'O CTAJIKUBAIOTCS 110 3aKOHAM a0COJIIOTHO YIIPYTOro mapa

OcHOBHOE ypaBHEHHE MOJIEKYIIPHO-KMHETUYECKON TEOPUH Ta30B:

P=1mo-n-v_5
3
p=iMo
3 2
pol, v
3 m,

Bapomerpuueckas Gpopmysa:

mgh
P = Pyexp(——=
vexp( KT )
mgh
P=P —
sexp( KT )

P = Poexp(ﬂ)
mgh

VYpasuenue Knaneiipona-MenaeneeBa Jyisi TpOU3BOILHON MacChl UI€aIbHOIO rasa:

.E:JERT
Voou

p.v="TRT
u
P.V =T

XapaxTep TeUeHHS KUAKOCTH (TypOyIEHTHOE WIIH JAMHHAPHOE) OTpPEAesIeTCs

®opmynoit beprynnu
Yucnom PertHonnca
IToctrosauoO#T bonsrMaHa

VYpaBHeHne Maiiepa:
C,—-C~R
Cp,+Cv=0

Cr=Cwp

HpI/I CMavurBaHHU XUAKOCTb B KAITHIIISAPE:

Onyckaercs
[Nomaumaercs
He menser ypoBHa

[lepBerit 3aK0H (HA4aI0) TEPMOAMHAMHUKH:

Q=AU+A
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Q=AU-A
Q=AU/A

Bropoii 3akoH (Ha4yaao) TEepPMOAMHAMUKY:

Terora MOXeT epexXoUTh cama co00i 0T MEHee HarpeToro Tena K 0ojiee HarpeToMy

Terora MoxeT cama co00i IepexXoIuTh OT OOJIee HArPETOTo Tella K MeHEee HarpeToMy

[epexon TEMIOTHI OT MEHEE HATPETOro Tena K 0oliee HAarpeTOMY TEITy MPOUCXOHUT BCET/Ia, €CITH TONBKO 3TH Tela
HE pasJielieHbl aabaTHON IeperopoaKol, MPENnITCTBYIONICH TEITIO00OMEHY MEXTy HUMHU

Kputnueckas temmepatypa:

Temmeparypa, xapakTepHas JJIs Ka)KJ0ro BEIIECTBA, IIPH KOTOPOI BEIIECTBO HAXOIUTCS B TBEPIOM COCTOSIHUU
TemmnepaTypa, Mpu KOTOPOH BEIIECTBO HAXOAUTHCS B KHJIKOM COCTOSHUU

Temmepartypa, xapakTepHas s Ka)KJ0ro BEIIECTBA, IIPH KOTOPOU HCUYE3aET pa3HUIA MEXKTY KUTKUM H
ra3000pa3HbIM COCTOSHHUSIMU

HpI/I MOCJICA0BATCIIbHOM COCAMHCHUHN ITPOBOAHNKOB 06H1ee COIMPOTHUBJICHUE:
R=Ri1=R;

1/R=1/R1+1/R;

R=Ri1+R;

HpI/I napaui€JIbHOM COCAMHEHNU IMTPOBOIHNKOB 061uee COIIPOTUBJICHUEC!
R=R1=R;

1/R=1/R:+1/R;

R=R;+R;

Kakoe u3 BbIipakeHuM CripaBeyIuBO ISl IIMKIMYECKON YacTOTHI:
w=Acos@

o=2m/T

®=2mv/T

Pe3onancom Ha3bIBaeTcs:

Pe3koe Bo3pacTanme cuitbl KoJeOaHMH IMPH COBIAACHUN YaCTOTHI BHEITHEH CHIIBI C YaCTOTON KOJIEOAHHI CHCTEMBI

Pe3koe 3aTyxanne koneGaHM TP BHEIITHEM BO3ACHCTBUN
Pe3koe Bo3pacTanue 4acTOTHI M3-32 YBEINYEHUS aMIUIUTYAbI KoneOaHuH

3akoH Kynona:

F= 1 |q1q2|
dre, rle

HaHpH)KeHHOCTB QJICKTPOCTATHUYCCKOI'O ITOJISL B JAHHOM TOUKe:
E=qF

E

o | Ty

I
o | T
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EI[I/IHI/ILIa I/IBMepCHI/Iﬂ HaIIPAXKEHHOCTH 3JICKTPOCTATUYCCKOI'O IOJIA B CH:

[E]= xe
[]B/M
[E]= TH/ M

Enununa nsmepenns noreniuana 8 CU:
(o] = sy (11

[¢] = Kynon (Ku)

[¢] =Bomsr (B)

ONEKTPUIECKUI AUTIONb:

Ora cucremMa U3 JIBYX OJJMHAKOBBIX 110 BEIMYMHE MACC, PACIIOJIOKEHHBIX Ha HEKOTOPOM PACCTOSHUU JAPYT OT JIpyra
Ora cucreMa JBYX OJMHAKOBBIX 10 BEJIMUYHNHE PA3HOMMEHHBIX TOUCUHBIX 3apsiioB +( U —(], pACCTOSHUE MEXTY
KOTOPBIMHU 3HAYUTEIIBHO MEHBIIIE PACCTOSHHS JI0 T€X TOYEK, B KOTOPBIX OMPEIECIISIECTCS M0JIE CUCTEMBI

Ora cucTeMa JBYX Pa3HbIX [0 BEJIMUMHE 3aPsI0B, HAXOIAIIMXCS HA HEKOTOPOM PACCTOSIHUU APYT OT Apyra

Teopema ["aycca aid BEKTOpa 3JIEKTPOCTATUUECKON MHIYKIIUHN:

IToTok 31eKTpOoCTaTUUECKOM MHIYKIIMU YEPE3 3aMKHYTYIO [IOBEPXHOCTh PABEH HYIIIO

[ToToK 3MeKTpOCTaTHUECKON MHIAYKIIMH Yepe3 3aMKHYTYIO TIOBEPXHOCTh PAaBEH aNre0pamdeckoi CyMmme
3aKJIIOYEHHBIX BHYTPHY 3TOH MOBEPXHOCTH CTOPOHHUX 3apSI0B

[ToToK 37eKTpOCTaTHUECKON WHIAYKIIMH Yepe3 3aMKHYTYIO TIOBEPXHOCTh PaBEH aNreOpamdeckoil CyMmme
MaTepuaIbHBIX TOYEK

3akon Oma ayis ydacTKa IEeMH He COIePIKaIero HCTOYHUK TOKa:

| =U-R

Clmm=m|C C

3akoH OMa AJ1s1 3aMKHYTOTO KOHTYpa:
Il =g(R+r)
(R+r1)
&
&

TR+

[TepBoe npaBuio Kupxroda:
Aunrebpandeckasi CcyMMa TOKOB, CXOISIINXCS B y3Jie, paBHA HYJIIO: z I, =0
i
Anrebpandeckasi CcyMMa TOKOB, CXOISIIIMXCS B y37ie, HE paBHA HYIIIO: Z I, #0
i
AnreOpanyeckas CyMMa TOKOB, BXOJSIIIMX B y3€JI TOKOB BCeria OOJbIlIe HCXOAALINX U3 Y3712 TOKOB

Bropoe npasuiio Kupxroda:
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ZIkszzgi
Zk:lkRkiigi
Zk:IkRk>28i

MomHOoCTb HOCTOSHHOI'O TOKA:

P=U-R
P=U-I
P=1%.R
3akon Jlxoyms — Jlenrna:
Q=U-R-t
Q=024-1*-R-t

UZ
Q:?'t

IlepedeHb 3K3aMeHAIIHOHHBIX BONPOCOB
1. KunemaTtuka, ee menp u 3amaund. MexaHudeckoe IBrKeHHE. OTHOCHTENBHOCTH ABIIKEHHS. Teno oTcuera.
Cucrema orcuera. OcHOBHBIE (PM3HUECKIE MOJIEN B MEXaHHUKE: MaTepualibHast TOUKa, AOCOIIOTHO TBEPAOE TETIO.
2. Tpaextopus. Ilyte u nepememienue. Ckopoctb. Equnuibel usmepeHus: ckopoctu. OCHOBHBIE KUHEMAaTHUECKUE
paBeHCTBAa PaBHOMEPHOI'O MIPSIMOJIMHENHOIO IBUKEHUSL.
3. HepaBHOMEpHOE IBIOKEHHE. Y CKOpeHHE. EAMHUITEI yCKOpEHUSI.
4. KunemaTnka KpUBOJIMHEHHOTO IBIKCHUSA. YTON ITOBOPOTA. YTJIOBask CKOPOCTh. YTJIOBOE YCKOpeHHE. EamHUIIBI
ux u3MmepeHus. CBsi3b MEXIy YIVIOBOH CKOPOCTBIO M YIVIOBBIM yckopeHueM. Ilepumon m uacrtora oOpaleHus.
Ennunne! nx n3mepeHus.
5. HopmanbHOE WM LEHTPOCTPEMUTENBHOE yeKOopeHus. Ero Monyinpb u HanpasieHue. TaHreHIuaibHOe YCKOPEHUE.
[lonHoe yckopeHue Tena npu IBMXEHUH 110 OKPYKHOCTH.
6. BzanMonelicTBre MaTeprabHBIX Tell. MHeprinanbHas cuctemMa orcueta. | 3axkon Heiorona. Muepmus.
7. Macca, cuna. II 3axkoH HprooToHa. YpaBHeHue IBH)KEHUS. ENMHULBI W3MEpeHUsi Macchl U cuibl. VMmyssbc.
Ennnunne! n3MepeHust UMIysbca.
8. 3aKoH cOXpaHEHUS UMITYJIbCa TSl 3AMKHYTOW CHCTEMBI (TIpUMeEp YIIPYroro W HEYMPYroro B3auMOICHCTBUS TEI).
III 3axon HeroToHa.
9. 3aKkoH BceMUPHOro TAroreHus. I paBuTalinoHHas mocTosiHHAsA. Macca HHepTHasl U TpaBUTALMOHHASL.
10. IlposiBnenue cunm TsaroteHns Ha 3emie. CBOOOIHOE MaleHWE TeNl, YCKOPEHHE CBOOOIHOTO ITaIEHWs, €ro
3aBHCHUMOCTb OT PAaCCTOSIHHA 1O LIEHTpa 3eMJIH,, €€ IJIOTHOCTHU U TeorpauiecKoll MUpPOThI; NPHIUBHL, NIEpBast U
BTOpasi KOCMUYECKHE CKOPOCTH.
11. HeuHepuuaibHble CHCTEMBI OTCUETa. 3eMJIsl Kak Bpallammascs cuctema. llepeHocHas cujaa HHEPLHH.
LenTpobexHas cuiia HHEPLHH.
12.Cuna Kopuonuca. YucnenHoe 3Hauenre cuibl Kopronuca u ee HanpasieHue (mpaBuiio «OypaBuuka»). Cuna
Kopuonuca u ee nposiBinenne Ha 3emie.
13. Mexannueckas padota. MomHOCTb.
14. Pabora cuibl Tspkectr. Pabota cui ynpyroctu. Pabora rpaBUTAIlMOHHBIX CHIL.
15. Kunerndeckasi ¥ NOTeHLMAIbHAS SHEPTUS. 3aKOH COXPAaHEHHUS U MPEBPAILEHUS YHEPTUH B MEXaHHKE.
16. IloctynaTenbHoe, IJIOCKOE U BpallaTeIbHOE IBM)KEHUE TBEPAOro Tena. MoMeHT criibl. MOMEHT HHEpLIH.
VYTI10BOE YCKOpEHHE.
17. CeoiicTBa xuakocTeil u ra3oB. CTaunoHapHBIA OTOK. MaeanbHast HecxxuMaeMast KUIKOCTb. JINHUY 1 TpyOKH
ToKa. JlaBneHue. EnuHNIbI faBieHns. Y paBHEHHE Hepa3pbIBHOCTH. [IpakTHieckoe ero npuMeHEHHE.
18. YpaBuenue bepHyninu, ero BEIBOJ M MPAKTHUECKOE UCIIOIB30BAHME.
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19. JlamunapHoe 1 TypOyeHTHOE TedeHus kuaKocTu. Yucno PeliHomnbca, mepexo/1 OT JaMHUHAPHOTO TEUEHUS K

TypOynenTHoMy TedeHuro. Bsskocts. Koaddumuent Baskoctu. Cuna CONpOTUBICHHUS.

20. OcHoBHbIE MOJIOKEHUSI MoJeKyaspHo-kuHernueckod Teopun (MKT), ux ombiTHOe moarBepkaeHue. BoiBon

ocHoBHOrO ypaBHeHUst MKT.

21. MUzompomneccel. Wzorepmuueckuit mpomecc ((PopMyaHpoOBKa, MaTeMaTH4ecKas 3allich, rpaduieckoe

npeacraBienue B ocsx PV, VT, PT). Uzonponeccel. NM306apHbiii mpomecc (popMynupoBka, MaTeMaTHUecKast

3ammchk, rpaduyeckoe mpeacrasieHue B ocax PV, VT, PT).

22. M3onportecchl. 30xopHEIi mpomecc (GopMylInpoBKa, MaTeMaTHYeCKas 3aIliCh, Tpaduieckoe mpencTaBIeHHE

B ocax PV, VT, PT).YpaBuenue MeHnneneeBa-Knaiinepona, ciaeactBus W3 Hero (3akoH ABOrajapo, 3aKOH

JanbToHA).

23. bapomerpuueckas (opmyia. Atmochepa 3emiid. 3aBUCUMOCTh aTMOC(EPHOr'0 JAaBJICHUS OT PACCTOSHUS JIO

LeHTpa 3eMiIn.

24, JlnuHa cBOOOAHOTO mpobera MojieKyl. SIBieHust epenoca: qudGy3usi, TEIIONPOBOHOCTh, BI3KOCTb.

25. Buytpennsas sueprus. Pa6ora. KonnuectBo TemaoThI.

26. Bropoe nauano tepmonunamuku. Luxn Kapro. KITJ] mukia Kapso.

27.PeanbHble ra3pl. Y paBHeHue Ban-nep-Baanbca.

28. Kunkoctu. [IoBepXxHOCTHOE HATSIKEHHE.

29. [lBa poma »dJIEKTPUYECKHX 3apsioB. BzanMoneiicTBHe SIEKTPUYECKHX 3apsSAoB. 3aKOH COXpaHEHUS

aJeKTpudeckoro 3apsma. Todewnslid 3apsa. 3akoH Kymona. EnmwHuma w3MepeHUs JJIEKTPUYECKOTO 3apsna.

DneKkTpudecKast TOCTOSTHHAS.

30. CunoBast XapaKTepHCTHKA JIEKTPOCTATUYECKOTO TOJI — HaNps KeHHOCTh. HampsskeHHOCTh MOJS TOYEYHOTO

3apsiia. Epuaunma  wW3MepeHusl HamnpsHKEHHOCTH DIIGKTpOCTaThdeckoro mnois. [ padudeckoe u300pakeHUe

3JIEKTpOCTaTUYECKOro nofis. [I[puHIun cynepno3uiiuu mojek.

31. PabGora mo mepeMelieHUIo 3apsiia B 3JEKTPOCTaTHHECKOM Ioiie. IIoTeHIHaNbHOCTh 3JIEKTPOCTATUYIECKOrO

nosst. KoHcepBaTUBHOCTH KyJIOHOBCKUX CHIL

32. DHepreruyeckas XapaKTEpUCTHKA 3JIEKTPOCTATHUECKOro IO — IoTeHuuan. [loTeHnuan monas TOYeyHOro

3apsina. EnuHuna usmMepeHus moTeHnuana JIeKTpoCTaTHYECKOro MoIs.

33. [IpoBOAHUKY U AMDIEKTPUKA. PaBHOBECHOE pacIipeiesieHue 3apsaoB, €ro CBOMCTRA.

34. IIpoBOAHUKH B DJIEKTPOCTATHICCKOM IToJIe. [IpHHITUTT 2JIEKTPOCTATHIECKOMN 3aIIUTHI.

35. JupnekTpukd (HONApPHBIE M HEMOJSPHBIE) B 3JEKTpocTathdeckoM moise. Ilomspuzanust 37aeKTpOHHOTrO

cMmenteHusl. OpueHTauMoHHas nossipu3anus. JuanekTpiuaeckasi IPOHULIAEMOCTh CPEABbI.

36. Onexrpuueckas emkocTh. KonneHcatopsl. [Lmockuii KoHAEHCATOp, €ro yCTPOHCTBO, (opMyrna pacdera ero

eMKocTH. EnuHnna u3mMepeHust 3J1eKTpOeMKOCTH.

37. Konnencaropsl. [locnenoBarensHoe coeMHEHNE KOHIEHCATOPOB, €ro 3akoHbl. Popmyrna o0meil eMKOCTH pu

MIOCIIEAO0BATEIbHOM COEMHEHUH KOHIEHCATOPOB. .

38. Konnencaropsl. [lapannensHoe coenmnHeHHEe KOHIEHCATOPOB, €ro 3akoHbl. DopMmyna OOIIeH eMKOCTH IpH

napajieIbHOM COCIUHEHNH KOHICHCATOPOB.

39. IlocTrosHHBIA 3neKTpu4Yecknid TOK. HampaBieHWe SJIeKTPUYECKOro TOKa. Y CIOBHS, HEOOXOIWMBIE s

BO3HMKHOBEHUS TOKa B neny. Cuia 1 IIOTHOCTh TOKa. EnnHNIa n3MepeHus Crjlbl TOKa.

40. 3akon Oma u1g ygacTka menu (popMynupoBKa, MaTeMaTHIECKas 3aIliCh, rpaduueckoe MpeaAcTaBIeHHE).

41. IloHATHE «3NIEKTPUYECKOE COMPOTUBICHUE». EMUHNIA U3MEPEHUS 3JIEKTPUUECKOr0 CONpOTUBICHUs. Ennnunna

W3MEpEHHS HapsHKEHUS.

42. IlocnenoBaTeNbHOE COEOMHEHHE MPOBOAHUKOB, €ro 3akoHbl. BbiBog Qopmynsl uia pacdera oO1ero

CONPOTUBJICHUS LIENH, COCTOSIEH U3 JBYX MOCIEAOBATEIbHO COEAMHEHHBIX COMTPOTHUBIICHUH.

43. TlapamiensHOoe COEOMHEHHE MPOBOAHMKOB, €ro 3akoHBl. BreiBoxg Qopmynsl a1 pacdera oOrmiero

CONPOTHUBJICHUS 1IENH, COCTOSILEH U3 ABYX MapajlieIbHO COeTMHEHHBIX COTPOTUBIICHUH.

44. TennoBoe neiicrBue Toka. 3akoH Jpxoyns-Jlenna. Ero npakrnieckoe npuMeHeHUeE.

45. Pabora u wmommHOocTh ToKa. Croponnue cwminbl. JJIC. Eamanma wsMepeHuss pabOThI W MOIIHOCTH
AJEKTPUUECKOro TOKA.

46. 3akon Oma s 3aMkHYTOH nenu, cogepsxkareil 9/1C. Tok KOpOTKOro 3aMbIKaHHSL.

47. MarauTtHoe nofne Toka. Bekrop marautHOM nHayknun. Cuna Amnepa. [IpaBuio «ieBoit pykm»

48. TI'paduueckoe nzo0Opaxxenne MarHuTHbIX Hosneil. [loae npsmoro u kpyroBoro Toka. IlpaBmiio «OypaBumnkay.

49. BzammopeiicTBHe ABYX OECKOHEUHO JUIMHHBIX MapajliebHBIX TPOBOAHMUKOB, IO KOTOPBIM Te4eT TOK. Enununa
H3MEpPEHHsI CHIIBI TOKa — AMIIED.
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50. Cuna Jlopenna (MoIynb U HaIllpaBIeHUE).

51. MarnuTHbIe CBOWCTBa BemiecTBa. Jlua-, napa-, eppoMarHeTuky.

52. DnexkTpomMarHuTHas MHAYKIUsS. MarHUTHBIN TOTOK.

53. 3akoH anekTpoMarHuTHOU UHAYKIUU. [Ipasuio Jlenna.

54. SBnenue camouHAYKIMH. MHIYKTUBHOCTD. DHEPTHSI MATHUTHOTO TIOJS.

55. TlepeMeHHBI anekTpudecKkuil TOK. ['eHepaTop nepeMeHHOro ToKa.

56. 3akon Oma Ay enu NepeMeHHOro Toka. Mero BeKTOPHBIX AUarpaMM.

57. Tlepenaua snekTposnepruu. TpaHchopmarop.

58. DnekrpomarHuTHbIE BOTHBL. CKOPOCTh UX PACTIPOCTPAHEHUSI.

59. WznydeHue u mpreM AJIEKTPOMATHUTHBIX BOJH. [IprHIMIT pagnocBs3H.

60. KorepeHTHbIE UCTOYHMKH CBeTa. MeTOIbl MOMy4YeHHs] KOTEPEHTHBIX HMCTOYHWUKOB cBera. MHTepdepeHius
cBera. Ee nmpakTHueckoe mpuMeHeHHe.

61. Jdudpakuus ceera. AudpakumonHas penierka. [IpakTiudeckoe MpuMeHeHNE TUPPAKIUH.

62. EcrectBennsiii ceer. [lonmspusanus ceera. Ee npakTuyeckoe npumMeHeHue.

63. BzaumopeiictBue cBera ¢ BemiectBoM Dotodddexr. VYpaBHenwe OiHITeHHa a8 poTodddexTa.
[IpakTudeckoe npumeHenue Gororddhexra.

64. CrpoeHue aToMa ¥ aTOMHOTO SIpa.

9. YueOHO-MeTOAUYeCKOEe M HHPOPMALIMOHHOE o0ecnevyeHne TUCIIUTIINHBI

(MmoayJin)

a) OCHOBHAas JMTEpaTypa

1. Tpobumona T.U. Kypc ¢puzuku. — M: 2006.-560c.

2. MxpteriueBa H.M.®Ousndeckuii mpaktukyM.- Bragukaskaz: COI'Y.-2008.-84c.

0) 10MOJIHUTEJIbHAS JIUTEpaTypa:

3. bonemoBa K.M., IlyctoBanoB I'.E. Kpartkuii kypc oOmeri ¢uszuku: Kypc nekiuii.

Mexannka. M:, U3n-so MI'Y, 1981.

4. T'yno IA.H., IlycroBamoB I'.E. Kpartkmii kypc oOmei ¢usuku: Kypc nekmuii.

MonexynspHas pusuka. M:, MI'Y, 1983.

5. beno JI.B. Kpatkwmii xypc oOmei ¢usuku: Kypc nexuuid. DIeKTpuuecTBO Hu

Maruetusm. M:, MI'Y, 1981.

6. benos JI.B. IlyctoBanoB I'.E. Kpatkuii kypc obmie#t pusuku: Kypc neknuit. Onruka.

M:, MI'V, 1982.

7. I'pabosckuii P.1. Kypc ¢pusuxu. M:, BII, 1970.

B) YueOHble puiabmbl: K3 «OcHOBHAs 3a/1a4a JUHAMUKI

K13 «Cunbl uHEpUMM TIPU BPAIIATEILHOM JIBUKECHUM

K16 «3akoH coxpaHeHHs U IPEBPALCHUS SHEPTUN

K37 «YpaBHeHnue bepHyiun 111 NOTOKA KUAKOCTHY

K43 «IBnenus nepenoca B razax»

K62 «29nexrpoMarHuTHasi HHIYKITUS

K77 «/IBmxeHne 3apsoK€HHBIX YaCTHUIL] B AJIEKTPUYECKUX U MATHUTHBIX MOJISIX)
K90 «Iudpakius»

K92 «Ilonsspu30BaHHBIN CBET U €T0 MPUMEHECHUE)

Huadumibmbl 19 «IIpon3BOACTBO ANEKTPUUECKON SHEPT UM

112,13 «IlepBoe u BTOpOE Hayama TEPMOJIUHAMUKI

Craitasl C4 «(Monenb aroma bopa 1 00bsicHeHHE CIIEKTPa BOJOPOIA»
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r) KOMIIbIOTepHble  nmporpamMmsbIKIIl «3aKoH BCEMUPHOIO  TATOTECHUAY,
«MHuTtepdepenuus ceetay, «Iudpakius ceeray

1) mporpammHoe odecneyenue u MuTepHeT-pecypcebl

ObecnieyeH JOCTYl K COBPEMEHHBIM MpO(ecCHOHANbHBIM 0a3aM JaHHBIX,
MH(OPMAIMOHHBIM CIIPABOYHBIM U TOMCKOBBIM cuctemam (Oubnunoreka COI'Y):

- oudmoreke e-library,

- 3JIeKTPOHHOM 6ubnmoTeke aucceprauuiit PI'B,

- yHUBepcuTeTcKor oubnmuoteke online;
coOCTBEHHBIM OMOIMOrpaduueckum 0a3am JaHHBIX:

- JIIEKTPOHHOMY KaTaJIory,

- QIIEKTPOHHOH KapTOTeKe aBTopedepaToB AUCCEPTALUMN U AUCCEPTALHIA.

10. MaTepuaibHO-TeXHUYECKOE o0ecnevyeHue TUCIUNINHBI (MOTYJIsA)

MartepuanbHO-TeXHUUYECKas 6a3a, HeoOXoauMast JJIsl OCYIIECTBICHHS 00pa30BaTEIbHOTO
npolecca Mmo JUCHUTLITNHE

1. Uctrounuku nutanus Ha 12B, reneparopst HY, mamuna AtByna, mpubdop O6epbOeka,
U3MEpUTEIbHbIE MPUOOPHI (MUKPOMETP U JIP.), MAsITHUKH, JIEKTPOHHBIN CEKyHIOMED,
AJIEKTPOHHBIE BECHI, TPyOa MepEMEHHOT0 CEUESHHUSI U JIp.

2. YdeOHas ayauTopHus C MYJIbTUMEIUUHBIM MPOEKTOPOM JUIsl TPOBEICHUS JIEKIIMOHHBIX
3aHATHM; 2 3TaX, SKOHOMHUYECKOro akynbrera, 213 aynuropus); o0OpyIOBaHHBIN
JabopaTopHbIi MPakTUKYM (1 3Taxk (PU3UKO-TEXHUUECKOTO (DaKyIbTeTa)

11. JIucT oOHOBJIEHHSI/aKTy A3 Al MU
[Iporpamma oOHOBIIEHA.

HporpaMMa paccMOTPEHA U YTBEPKACHA HA 3aCCAaHNH Ka(bellpbl
HaumeHosanue Kagheopsl

OT « » 20 r., npoTtokoi Ne

[Iporpamma onoOpeHa Ha 3acejaHUU COBETa
dakynbTeTa OT « »

20 r., mpoTtokona Ne
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