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ABSTRACT

Specialist’s degree in 10.05.01 Computer Security

Specialization “Mathematical Methods for Information Security”

Course title: Physics

Basic part of Block 4, 18 credits

Instructor: Korochentsev V.V.

At the beginning of the course a student should be able to

o the ability to correctly apply in solving professional problems
apparatus of mathematical analysis, geometry, algebra, discrete mathematics,
mathematical logic, theory of algorithms, probability theory, mathematical
statistics, information theory, number-theoretic methods (OPK-2).

Learning outcomes:

o OPK-1 ability to analyze physical phenomena and processes to
solve professional problems

Course description:

The purpose of the discipline is to form students' clear ideas about the
basic concepts and laws of physics, the style of physical thinking, and the
modern scientific picture of the world. The course of physics should instill in
students a high culture of modeling all sorts of phenomena and processes,
acquaint them with scientific methods, and also prepare a general theoretical
basis for applied and major disciplines (materials science, electrical
engineering and electronics, theoretical fundamentals of electrical
engineering, electrical machines, electric drive, electrical measurements).

Main course literature:

1. AnemkeBuu, B.A. Kypc obOwmeli ¢usuku. MonekynsipHas (usuka
[DnexTpoHHBIN pecypce] : yueOHuk / B.A. AnenmikeBud. — DJIEKTPOH. JaH. —
MockBa : ®wusmarmur, 2016. — 312 c¢. — Pexum nocryma:
https://e.lanbook.com/book/91145

2. AnemkeBud, B.A. Kypc oOmeit ¢uzuku. Ontuka [DIeKTpOHHBIN
pecypc] : yueOnuk / B.A. AnemkeBu4. — IJNEKTpPOH. JaH. — MocCKBa :
du3zMaTInT, 2011. — 320 C. — Pexum JIOCTyIIA:
https://e.lanbook.com/book/2098

3. Kunrcen A.C., Kypc oOme# ¢uszuku. OcHoBbl Qusuku. T. L.
Mexanuka. DaeKTpudecTBO U MarHeTu3M. KoneGanus u BosHBL. BosHoBas
onTHKa [DNEeKTpOHHBIN pecypc]: Yueb. mocobue: nis By3oB. / Kunrcen A.
C., Jlokmms I'. P., OnbxoB O. A.; Ilox pen. A.C. Kunrcena. - 2-e u3a., ucmp.
- M. : ®USMATIIAIT, 2007. - 704 c. - ISBN 978-5-9221-0753-2 - Pexxum
noctymna: http://www.studentlibrary.ru/book/ISBN9785922107532.html



Form of final control: exam and pass-fail exam



AHHOTauMs K padoueii mporpaMMe TUCHUIINHBI

«DPusuka»

Kypc yueOHol nucuuminuubel «®usuka» pa3paboTaH uisl CTYJIEHTOB,
obyuaromuxcst mno cneruaibHoctd 10.05.01 «KomMmmprorepHass 06€30macHOCTBY,
cnenuanu3anua «MaTemaTHdeckue METO/Abl 3allUThl MHGOPMAIMK» U BXOAWT B
cocTaB 0a30BBIX JUCHUIUIMH yueOHoro minaHa b1.5.4.2.

TpynoeMKOCTh JUCIUIUIMHBI cocTaBiisieT 18 3.e., 648 akajeMUuecKnX 4acoB
(nexuun — 108 yacoB, nadboparopHbie paboThl — 144 yaca, npakTudeckas padora —
36 gacoB, camocTosTeNbHasA paboTa cTynenTa — 360 gacos, B Tom uncie 108 gac. Ha
MOJITOTOBKY K 3K3aMmeHy). Juciuruinna peanusyercs Ha 1 u 2 kypee, B 1, 2, 3 u 4
ceMectpax. Dopma KOHTpOJsi Mo aucuuiuimHe — 1-3 ceMmectpbl sk3ameH, 1-4
CEMECTPBI 3a4eT.

JlucuuniHa JIOTHYECKH U COACPIKATEIbHO CBSI3aHA C TAaKMMH KypcamH, Kak
«Anredpay, «I'eomeTpus».

ConepkaHue IUCLHMIUIMHBI OXBAaThIBAET W3YUYEHHE CIEAYIOIIMX pa3iesioB:
OCHOBBI MEXaHUKH, MOJEKYJspHas (U3MKa U TEPMOJMHAMHKA, DJIEKTPOCTATHKA,
AIEKTPOJMHAMUKA, KOJIEOAHUS W BOJIHBI, ONITHKA, KBAHTOBAS MEXaHUKA, DJIEMEHTHI
AJIepHOU (PUBKKH.

Heab AucuIIMHbl — POPMHUPOBAHUE Y CTYACHTOB SICHBIX MPEACTaBICHUNA 00
OCHOBHBIX TOHATUSX U 3aKOHaX (U3UKH, CTWIA (UINIECKOTO MBINIICHUS,
COBPEMEHHOM HayyHOM KapTuHbl Mupa. Kypc ¢u3uku [10mKeH NpUBUBaTh
CTyJICHTaM BBICOKYIO KYJbTYPy MOJEIUPOBAHUS BCEBO3MOXKHBIX SIBJICHUM U
MpOIIECCOB, 3HAKOMUTh C HAay4YHBIMM METOJaMH, a TakKe MOATOTOBUTH
o011IeTeopeTHYecKy0 0a3zy Il NPUKIAAHBIX U OPOPUIMPYIOMUX JAUCIUILINH
(MaTepuanoBeJeHUEe, BJIEKTPOTEXHUKA U DJIEKTPOHUKA, TEOPETHUUYECKUE OCHOBBI
ANEKTPOTEXHUKH, DJIEKTPUUECKUE MAIIUHbBI, 3JIEKTPONPUBOJ, DJIECKTPUUECKUE
U3MEPEHU).

3agaun:



- U3yUYeHHUE OCHOBHBIX (Gu3nUecKux  SIBICHUM, OBJIaJICHUE
(GyHIaMEHTAIbHBIMA TOHSATHSIMH, 3aKOHAMH W TEOPUSAMH KIACCHUCCKOW M
COBPEMEHHOM (DU3UKH, a TaAK)KE METOAaMHU (PU3MUCCKOTO HCCIICIOBAHNUS;

- OBJIaJIcHHE MPUEMAMH M METOJAMH pEIICHHs KOHKPETHBIX 3a1ad W3
pasIM4HbIX 00JacTel PU3UKH;

- (GopMUpOBaHKE HABBIKOB IMPOBEACHHUS (PHU3MUYCCKOrO IKCIIEPUMEHTA,
OCBOEHHE Pa3JINYHBIX TUIIOB U3MEPUTEIHHOM TEXHHUKH.

— 0Ka3 Hepa3phIBHOU CBS3U (DU3UKU U TEXHUKH.

JI1s yCIIEHIHOTO M3YYeHHs JUCHUIUTHHBI « DH3HMKa» y 00y4aronuXcs J0KHBI
OBITh CHOPMHUPOBAHBI CIICAYIOIIHME MTPEIBAPUTEITBHBIC KOMIICTCHIHH

- CIIOCOOHOCTh KOPPEKTHO MPHUMEHSATh MPH PEIICHUHM MPOo(ecCHOHATBHBIX
3aa4 anmaparT MaTeMaTHYSCKOrO aHajh3a, T'€OMETPHH, aireOpbl, AUCKPETHOM
MaTeMaTHUKH, MaTeMaTHYeCKOW  JIOTUKH, TCOPHH  allOPUTMOB,  TCOPHUH
BEPOSATHOCTECH, MaTeMaTHYCCKOW CTATHMCTUKH, TCOPHH HH()OPMAIIUH, TEOPETHKO-
yrcaoBbIX MeTo0B (OITK-2).

B pesymbraTe uW3ydeHHs [JAHHOW JUCHMILUIMHBI Yy  OOYYaroIIuxcs

dbopmupyroTcsa cheayrommye o0menpodeccuoHaabHble KOMIETEHIIUU  (JIEMEHTHI

KOMITCTCHITHH).
Koz u gopmymipopica Jtanbl GOpMHUPOBAHUSA KOMIIETEHIIMHU
KOMIICTCHIIUH
OCHOBHBbIE (DU3MYECKHE 3aKOHBI M KOHLEMIUU: 3aKOHBI
KJIACCUYECKOM  MEXaHWKHM, BaXHEHIINE KOHLENIUHU
CTaTHUCTUYECKON (PU3UKU U TEPMOJUHAMHKHU; OCHOBHBIE
3Haer MIOJIOKEHUSI KJIACCUYECKON DIIEKTPOJMHAMUKH, TEOPHIO
KoJieOaHWUW M BOJIH, WCXOJHBIE MPUHIIMIBI KBAaHTOBOM
OIIK-1 CIOCOOHOCTh MEXaHUKH; OCHOBHBIE TMOHATUA (PU3UKH  aTOMOB,
aHAIM3HPOBATh (PU3HYECKHE aTOMHOTO s1/Ipa U 3JIEMEHTAPHBIX YaCTHUI]
SABJIGHUS W TPOLECCHl UL
pemeHns 110JIy4aTh u 0000111aTh TEOPETUYECKHE u
SKCIIEPUMEHTAIIbHBIE MaTepuabl Hay4yHO-
npodecCHOHATIBHBIX 3a1a4
YMeer |uccienoBaTeNbCKUX paborax, aHAJIN3UPOBATh
¢u3nueckue SBICHUS M TMPOILECCHl MPU  PELICHUN
npodeccnoHaNBHBIX 33129
Braxeer COCTaBJIIET HAy4YHbIE OTYETHI, 0030pBI MO pe3yibTaTam
BBIMIOJIHEHUSI UCCIIEIOBaHMN; HaBbIKAaMH paboOTBl €




3JIEKTPUYECKUM 000pyZ0BaHUEM; HaBbIKaMU
COOJIFOJICHUSI TEXHUKU OE30MaCHOCTH U INPUMEHEHUS
(U3NYECKUX 3aKOHOB NPH BOZHUKHOBEHUHU aBapuit

Jlnst hopMHUpOBaHUS BHINMICYKAa3aHHBIX KOMIIETEHITUN B paMKaX MHCIATLIAHBI
«Du3nKay MPUMEHSIOTCS CJICAYIONINE METOAbl AaKTHMBHOTO/ WHTEPAKTUBHOTO
oOy4eHMS: WHTEPAKTUBHBIE W TPOOJIEMHBIC JICKIINH, JICKIIUU-IHAIOTH, padoTa B
MaJIbIX TPYIINax, MeToa oOydeHus B mapax. Mcmosib3yeMblie OlEeHOYHBIE CPEICTBA:
koHcriekt (ITP-7), cobecemoBanue (OVY-1), komiokBuym (OVY-2), mabopaTopHbie

pa6otsI (ITP-6).

I. CTPYKTYPA U COJEPXXAHHUE TEOPETUYECKOH YACTHU
KYPCA

Cemectp 1 Mexanuka (36 yac)

Moayas 1

Tema 1.0OcHOBHBIE NpeACTaBJICHUS crenuaJIbHOMI TEOPHUH
OTHOCHUTEJILHOCTH (3 yaca).

[ToHATHS TIPOCTPAHCTBA U BPEMEHM, MX OTHOCUTEIBHOCTb. Tello oTcyera,
cucteMbl orcuera. [IoHATHE MHEPUHAIBHON W HEUHEPUMAIBHOM CHUCTEM OTCYETA.
[ToaBuKHBIE ¥ HEMOJABM)XHBIC MHEPIIMATIbHBIE CUCTeMbI oTcuera. [IpeobpazoBanus
lanunes;, cBs3BIBAIOIIME KOOPJAWHATHI TOYKHM OTHOCUTENIBHO TMOJBIKHOU U
HETIOJBIDKHOW HHEPLMAIBHBIX CHUCTEM oTcuera. [lomcku abCOMIOTHON CHUCTEMBbI
otcueTa. ['unoreza o6 adupe. [loctynarel DiiHmTeliHa. [IpeodpazoBanus Jlopenia
U UX CJICJICTBUSI.

Tema 2. KunemaTnka MaTepUaJIbHON TOUYKH (34)

[TonsaTus MaTepuanIbHOM TOUKH, TpacKTOpuU. CriocoObl 3ajaHus T0JI03KEHUS
TOYKHU U €€ JBWKEHUS B I€KapTOBOM cucteme otcueta. [lepememienue. [1yth. CBsizb
MepEMEILICHUS C TPUPAIICHUEM PAUyC — BEKTOPA.

Tema 3.KuHeMaTH4ecKHe XapPAKTEPUCTUKH MATEPUAJBLHOH TOYKM.(24)
CkopocTb, YCKOpEHUE, €AUHULIBI ux U3MEPEHUS. HopmanbsHoe
(IEHTPOCTPEMUTEIBHOE), KacaTelIbHOE (TAHMCHUHAIBHOE) U TOJHOE YCKOPEHUSI.
CBsi3b BEIIMUMHBI MOJHOTO YCKOPEHHSI C BEJIMYMHAMU HOPMAJbHOIO M IOJIHOTO
yckopeHuil .CBs3p BEKTOpA IMOJHOTO YCKOPEHHUS C BEKTOPAMH HOPMAJbHOIO U
KacaTeNbHOTO YCKOPEHUH.



Tema 4. Kunemaruyeckue ypaBHEeHHSH PaBHOMEPHOIO "
PaBHONEPEMEHHOI0 MPAMOJIUHEIHOTO ABUKEeHHH. (24)

PaBHOMEpHOE M paBHONIEPEMEHHOE JBMKEHHE. KMHeMaTnueckue ypaBHEHUS
PABHONIEPEMEHHOTO NPSAMOJIMHENHOTO ABUKEHUS U PABHOMEPHOTO.

I'padukn  3aBUCUMOCTM HYTH M CKOPOCTH OT  BPEMEHHM IS
PAaBHOIIEPEMEHHOTO M PABHOMEPHOTO IIPSIMOJIMHEWHOIO JIBUYKEHUS.

TemaS.KunemaTuka BpamareJbHOr0 JBHKEHHUS MATEPUAIbHON TOYKH.
(39)

VYTriI0BBIE NIEPEMEIIEHHUE, CKOPOCTh M YCKOpeHue. ENMHUIBI UX U3MEpPEHHUS.
KunemaTuueckoe ypaBHEHUE PaBHONEPEMEHHOTO ABMKEHUS MATEPUATbHON TOYKHU
0 OKpYKHOCTU. CBSI3b BEJIMYMHBI MOJHOTO YCKOPEHUS ABMKEHUS MaTEpHUATbHON
TOYKHU MO OKPYKHOCTH C YTJIOBOM CKOPOCTBIO, YIJIIOBBIM YCKOPEHHUEM M PAIAYyCOM
JBUKEHUS MaT€pUATbHOU TOUKHU.

Moayasb 2

Tema 6.IluHaMuUKaAMaTepPUATIBLHON TOYKH. 3AKOH COXPAHEHHMS] MMILYJIbCA
(44)

Bs3aumopeiictBuss u cwibl. Macca Kak Mepa HHEPTHOCTH M TPABHUTALMM.
Wmnynec. 3akonbl Hbtotona. Ilpsimble u oOpatHbie 3amaun. CBoOoaHOE W
HecBOOOHOE NBIKEHUA. [loHATHE O CUJIOBOM M OJHOPOAHOM CHUJIOBOM IOJISIX.
JIBrkeHue Tena B OJHOPOJAHOM CHJIOBOM IIOJ€. 3aMKHYThIE M HE3aMKHYTHIE
MexaHudeckue cuctembl. CucreMa MaTepHalIbHBIX TOYEK, €€ HMITYJbC. 3aKOH
COXpaHEHUs UMITYJIbCa CUCTEMbI MAaTEpUAIbHBIX TOUEK. J[BIXKEHHE Tell TepeMEHHOM
Maccel. YpaBHeHue Memepckoro. @opmyna L{nonkosckoro.

Tema 7. JHeprusi, padora, MOIIHOCTb. 3aKOH COXPAHEHUA
MeXaHH4ecKoii yHeprum. (34.)

Pabota. Dueprus, MomHocts. [loTeHuManbHass M KUHETHYECKash SHEPTHUU.
[TorenumansHble  (KOHCEpBaTHWBHBIE) cuibl. [loTeHUManpHas SHEpPrUs  CUI
ynpyroctd. CBsi3b MEX]y MOTEHIIMAIbHON CWJIOW W MOTEHIMAJIbHON SHEPruei.
3aKOH COXpPAaHEHHs SHEPIMM B MEXaHUKE. YIPYrue M HEYIpPYrue CTOJKHOBEHHS
(camMoCTOSITEJILHO).

Moayas 3

Tema 8./IBu:keHue B 10Jie TATOTeHUs. (54)

3akonsl Kemnepa. Cuna B3aumonenctBus Mexay CoJHIEM M IJIaHETaMU
COJIHEYHOUM cucTembl (pelieHue oOpaTHOM 3anauu). 3akoH TArotenus HpioToHa.
Onpir KaBenguma. Cuna TtiaroteHus: (rpaBuUTalUu), CUja TSKECTH, BEC Tena.
VYckopenue cBOOOAHOrO NAAEHUS, €ro 3aBUCUMOCTh OT BBICOTBI U IIHUPOTHI
mecTtHOCTH. Cuinbl mHepuuu. LlentpoOexnas cuna unepuuu. Cuna Kopuonuca.
[ToTeHnman W HaNpsHYKEHHOCTh T'PABUTAMOHHOTO TIOJIA, CBSI3b MEXIAY HHUMHU.
DKBUBAJICHTHOCTh MHEPTHOM M T'PaBUTAIMOHHOW MAaccC, OMbITHBIE MOATBEPKICHUSI.
IlepBas, BTOpasi, TpeThsl KOCMHUYECKHE CKOPOCTH.

Tema 9. Bpamare/jbHoe ABH:KEHHE CHCTEMbI MATEPHAJIBHBIX TOYeK. (34)

MoOMEHT HUMIyJbCa MAaTEPUAIBHONW TOYKH U CUCTEMBI MATEPUAIBHBIX TOYEK
OTHOCUTEJIBHO MOJIIOCA U OCH. MOMEHT CWJIbl MaTE€pPHAIbHOW TOYKHM U CHUCTEMBI
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MAaTEpPHAIBHBIX TOYEK OTHOCHUTENIBHO ITOJIKOCA M OCU. YPABHEHHE MOMEHTOB JUIS
CUCTEMBbI MaTE€pUAIbHBIX TOYEK OTHOCUTENILHO TOUKH (TOII0Ca). 3aKOH COXpaHEHUS
MOMEHTAa HUMITYJIbCa MEXaHWYECKOM CHCTEMBbI OTHOCUTEIBHO Tmoitoca. CBs3b
MOMEHTA UMITYJIbCA C YTII0BOM CKOPOCTBIO.

Tema 10./IlnnamMuka a6CcoJIOTHO TBEPAOTO Tea. (54)

[Tonsitue abcomoTHO TBepaoro tena. I[locTtymartenbHoe W BpaliatelbHOE
INBWKEHUS TBepaoro tena. lLlentp ™acc. OCHOBHOM 3aKOH JUHAMHKHU
BpalaTeJbHOIO JBHKEHHS TBEPJAOrO Tejlda OTHOCHUTENIBHO OcH. (YpaBHEHUE
MOMEHTOB). MOMEHT MHEPLMH MaTepUaTbHON TOYKH U MEXAHHUYECKOW CHUCTEMBI
OTHOCHUTEIBHO TOYKM M OCH. J[BMKEHHE TBEPAOIrO TeJNd, 3aKPEIUICHHOTO B TOYKE.
CBoboausie ocu. I'mpockomsl. [Ipeneccus rupockomna, THPOCKOMUYECKUN dPPEKT.
Kunernueckas sHeprus ABrKeHHs TBepAoro tena. Teopema [roirenca-llreiinepa.
Bbluucienre MOMEHTOB WHEPUUU CTEpPKHSA, LUWIMHApA, Tena BpamleHus (oOmui
citydJail), mapa.

Tema 11.2sieMeHTBI THAPOAMHAMHUKH. (44)

Jluauu u TpyOKHM TOKa, ypaBHEHUE HEPa3pbIBHOCTU. YpaBHEHUE bepHysuiu.
BayTpeHHee TpeHue (BS3KOCTh) KUAKOCTH. JIaMMHapHOE U TypOYJIEHTHOE TEUEHUS.
UYucno Peitnonbica. JlamuHapHOe TedeHHE BSI3KOM KUIKOCTH B KPYTJIBIX TpyOax.
®opmyna Ilyaszennsa. Meronsl onpeneneHuss BA3KOCTH KUAKOCTH. Dopmyna
Crokca. ['panuisl npumenumoctu Gopmyi [lyazeitns u Ctokca.

Monyas 4

Tema 12.Kose6anus. 'apmonnyeckue kosiedbanus. (4 1)

KunemaTnueckoe ypaBHEHHE FapMOHUYECKUX KoJieOaHuil. AMIIUTYyna, (asa,
HayanbHOW (ha3a, yacToTa W IUKIMYEecKas dYacTora KojeOanuil. CKOpOCTb,
YCKOPEHHE W CHJIbI TPU TapMOHUYECKUX KoJsieOaHusix. 3akoH HprooToHa s
rapMoOHMYecKux KozieOanuil. JuddepeHuuanbHoe ypaBHEHHE TapMOHUYECKHX
KojeOaHuii, ero pernieHue. DHEprus rapMOHHUYECKuX Koijebanui. ['paduueckas
3aBUCUMOCTb KMHETUYECKOMW, NMOTCHIMAIBHON U MOJHOM 3HEPIUd apMOHUYECKUX
KOJIeOaHMI OT BPEMEHHU.

Tema 13. Ilpy:kuHHBII, PU3NYECKHIT 1 MATEMATHYECKHA MAATHUKH. (31)

[IpuBenennas mmHa puzndeckoro MastHuka. Och mojBeca (IpuBeca) M OCh
KadyaHuil (PU3NIECKOTO MasATHUKA, X 00paTUMOCTh. [leprosst nux xonedanuii

Tema 14. Ciio:xeHre TApPMOHUYECKUX KOJIeOaHuil. (44)

Meton BekTopHOW auarpamMmbl. ClioxkeHHe2-X TapMOHMUYECKUX KojeOaHui
OJIHOM 4YacTOThl M OJHOTO HampasieHus. Pe3ynpTupyromas aMmmiiutyaa v (asza
Takux KoyieOaHui. CliokeHue NBYX B3aUMHO NEPHEHAMKYJISIPHBIX TapPMOHUYECKUX
KoJeOaHu C pa3HbIMM AaMIUIMTYJaMUd W OAMHAKOBOM wyacToTod. CroxkeHue
rapMOHUYECKUX KoJieOaHui ¢ OMUM3KUMM yacToTaMu. Bropoii 3akoH HeroToHa mist
BBIHY)KJIEHHBIX ~ KOJieOaHWl.  YCTaHOBMBIIMECS  BBIHYXICHHBIE  KOJEOAHUS.
HubdepennmansHoe ypaBHEHME U e€ro pemieHue. AwmmuTtyga u o (dasa
YCTAaHOBUBIIUXCS BRIHYKICHHBIX KOJICOAHMIA.

Tema 15.Mexanuyeckue BoJHbI. UHTepdepeHnuss MexaHMYeCKHX BOJIH.

(34)



OcCHOBHBIC TIOHATHS: BOJIHOBOE TOJIE, (PPOHT BOJHBI, BOJHOBAS TOBEPXHOCTH,
OPOJOJIbHBIE W ToNepeuHble BOJIHBL. CBS3b MPOAOJBHBIX W IMONEPEYHBIX
MEXaHUYECKUX BOJH M HUX CKOPOCTEH pacrpoCTpaHEHUs C YNPYTHMMH CBOWCTBaAMU
cpenbl. Ilnmockue u cdepuyeckue BOJHBL. YPaBHEHHUE TapMOHUYECKON BOJIHBI
(BOJIHOBOTO TrapMOHMYECKOTO Jiy4a). JlnmHa BOJHBL, €€ CBS3b C IEPHOJOM
(gacroToif) u ckopocThio. [loHsiTHe (Pa3oBOM M TPyNMOBOM CKOPOCTSIM BOJIHBI.
BonnoBoe ypaBHeHue. 3BykoBbie BOJHBI. KorepeHTHbie BOJHBL. PasHocTh X014.

Cemectp 2 MoJiekyasipHas Gu3uka 4 TepMoanHaMuka (36 yac)

Moays 1

Tema 1. Ilpenmer u 3axa4n MoJieKyJsipHOH Gu3uku (3 4)

[Tpenmer u 3amaun MOJIEKYJSIpHON (u3uKu. MonekyasipHO-KHUHETHYeCKas
TEOPHsI BEIIECTBA. XapPAKTEPUCTUKN MOJIEKYJI U KOJIMYECTBA BEIeCTBA. ATperaTHble
COCTOSIHHMsI BELIECTBA M HX IpU3HAKU. CTaTHCTHYECKU M TEPMOJMHAMUYECKUMA
METO/Ibl B MOJIEKYJISIPHON (PU3UKE U TEPMOJANHAMUKE .

Tema 2. DMnupuyeckue razosblie 3aKOHbl. MoJIeKY/JISIPHO-KMHETHYECKAS
TeOpHsi MAeaJbHOro ra3a. Jlapjienue uaeajbLHOro rasa. (2 4)

DOMIIUpUYECKHUE Ta30BbI€ 3aKOHBI: 3aKOHbI JlanbToHa, boins-Mapuotra, I'eii-
moccaka, [Mapns, Ilackans, Aoraapo, MenaeneeBa-Knanelipona, TemioBoe
pacuipenue TBepAbIx Tel. VaeanbHblil ra3 Kak MOZAENb ra3000pa3HOro COCTOSHUS.
MonekynsspHO-KHHETUUECKAs TEOPUS UACATBHOIO Ta3a. JlaBieHne naeaibHOro rasa.

BeiBon ocHoBHOro ypaBHeHus MKT wupeansHOro rasa. Oproruyeckas
runore3a boirnmana

Tema 3. Tens1000MeH U TepMOJAMHAMHUYECKOE PaBHOBecHe. (24)

Temneparypa u ee (u3MyecKkuil CMBICT B MOJEKYJISPHO-KMHETHUECKOU
Teopud. TerooOMeH U TEepMOJAMHAMUYECKOE pPaBHOBECHE. TepMOMETpHUECKOe
CBOMCTBO, TEPMOMETPUYECKAsI BEIMYMHA. TepMOAMHAMUYECKAs LIKAJIa TEMIIEPATYyp.
Teopema bosbiMaHa O paBHOBECHOM pAaCIpENEICHUH JHEPTUM 110 CTEIEHAM
cB00OBI. Unco cTeneHedt ¢cBoOOAbI. 3aKOHBI HcaNbHOTO Ta3a. M3orepMuueckuit
KO PUITMEHT CXKUMaeMOCTH, TeMrmepaTypHbiii kod(dunuent. ['paduyeckoe
IIPEACTABIICHUE 3aKOHOB UCAIIBHOTO rasa.

Tema 4. CkopocTH ra3oBbIX MOJIEKYJI. (4 4)

Cxopocty ra30BbIX MOJEKYJ. 3MepeHne CKOPOCTH ra30BbIX MOJIEKYIL. OnbIT
[IITtepHa, METOA MOJIEKYJIIPHBIX ITYYKOB. DJIEMEHTHI TEOPUU BEPOSTHOCTU. HacToTa
U BEPOSTHOCTh. JIMCKpETHOE MW HENPEPHIBHOE pPACHpPEACIEHUE BEPOSTHOCTH.
IliloTHOCTE  BEpPOATHOCTU. YCIIOBHE HOPMHUPOBKU. TeOpeMbl CIOXKEHUS U
ymHOeHHsl.  CpeaHue  3HAUEHUA  CIyYalHBIX  BEJIWYMH,  (IyKTyarus.
Pacnipenenenne MaxkcBemnna (moctaHoBKka 3aiaun). BeiBog GyHKIIMK pacnipeneneHus
MOJIEKYJI O MPOEKUUSAM CKOpocTeil. dusmdeckuil cMbICI mHapameTpa (yHKIUU
pacrpeneneHus U OCTOSHHOW MHTETPUPOBAHMS

Tema S. Pacnpenenenne MakcBesia B IpuBeeHHOM BHje. (3 1)
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Omnpenenenve (GyHKIUU paclpenesieHusT MOJEKyJl 10 aOCOMIOTHOMY
3HAUYEHHUIO CKOpPOCTH. ['eoMeTpuueckoe MCTOJIKOBAaHUE TMOIYYEHHON (YHKIUU.
Pacnpenenennie MakcBemia B OPUBEICHHOM BHUAE. PacueTbl XapaKTepHBIX
CKOpPOCTEN MOJIEKYJ IPU UX XA0TUYECKOM JABUKEHHUU: HAUBEPOATHENIIEN CKOPOCTH,
CpEIHEW M CPEIHEU KBAJIPATHYHOW CKOPOCTEW, CPEIHEH CKOPOCTHU MO MPOECKIIUH,
CPEAHETO MOJYJISI CKOPOCTH MO MPOEKIUHU, CPEAHENH OTHOCUTEIBHOM CKOPOCTH, U
CBSI3U MEXK1y HUMH.

Monyas 2.

Tema 6. bapomerpuueckas opmyJia u BbIBOA 3ak0HA bosbumana. (2 4)

bapomerpuueckast popmyna u BbIBoA 3akoHa bonbiiMana. CBS3b MEXITY
pacnpenenenusmMu  MakcBenna u boneumana. Pacnpenenenne Makcsemia 1o
3HAYEHUSIM KMHETHYECKOM dHeprun. Pactipenenenne Makcgena-bonpnmana.

Tema 7. bpoyHoBckoe nBH:KeHHE. (2 1)

bpoynoBckoe  nBwkenue. Pacuer cpegHero  KBajapara  CMELLECHUS
OpoyHoBckoit yactuiibl. opmyna DiiHmTeHa-CMOITyX0BCKOTO.

Tema 8. JJIeMeHTbI MOJIEKYJISIPHO-KMHETUYEeCKOU TEOPHH
HEPABHOBECHBIX NMPOILECCOB. (5 4)

DNeMEeHThl MOJNEKYISIPHO-KUHETHUECKON TEOPUU HEPABHOBECHBIX MPOLIECCOB.
PaBHOBECHOE ¥ HEPABHOBECHOE COCTOSIHUA. PenakcalimoHHbIe TPOLECCHI U SBJICHUS
nepedoca. OddexTuBHBIA auamMeTp U APPEKTUBHOE CEUYCHHE MOJEKYJ Tasa.
Cpennsist nmuHa cBoOogHOTO Mpodera. [ToTeHnanbHas KpuBask MEXMOJIEKYIISIPHOTO
B3auMoiercTBrs. TemneparypHas 3aBUCUMOCTb 3(P(PEKTUBHOTO CEUEHUSI MOJIEKY U
cpeaHed HJMHBI CBOOOAHOTO TpoOera mis ra3oB W o kuakocted. Ddopmyna
Cesepnenaa. Ob1ias Teopus mepeHoca B ra3ax.

Tema 9. . {upPy3us. Camonuddysus. (2 4)

Hubdysus. Camomuddysus. Koabduumentr nuddysuu, 3aBUCUMOCTD
korddunmenTa nuddys3uu ot TeMnepaTypsl U 1aBieHus. BS3KocTh WM BHYTpEHHEE
tperue. KoauimeHT BI3KOCTH M €ro 3aBUCUMOCTh OT TEMIIEpaTyphl U JaBICHUS.
Pazmuune TemmeparypHbIX 3aBUCUMOCTEM BSI3KOCTH ra3oB M JKHUJIKOCTEM.
TennonpoBonHocTh. KoapduuueHT TEmionpoBOAHOCTH Ta30B U €ro 3aBUCHUMOCTh
OT TeMriepaTyphl U naBieHus. COOTHOIIEHNE MEXTy Kod(puimeHTaMu nepeHoca.

MoayJas 3.

Tema 10. BuyTpennsis 3Heprus, padora, tenaora (6 yaca)

HyneBoe Hawano TepMOAMHAMHUKH. TepMOIMHAMHYECKHE IPOLIECCHI:
PAaBHOBECHBIE WJIM KBa3UCTAaTUYECKUE, 0OpaTUMbIE U HEOOpaTUMBbIE, KPYTOBbIE WIIU
nuKInyeckue. BHyTpeHHsis sHeprus, padbota, termnoTa. [IpuHIMI SKBUBATIEHTHOCTH
TEMI0Tbl W paboThl, omnbiTel Maitepa u Jlxoynda. BeiBom mnepBoro Hauana
TEPMOJUHAMUKU

Tema 11. TenmoeMkocTh HaEAJTBHOIO ra3a. (5 yaca)

TennoeMKOCTh UIEANBHOTO Ta3a. TerIoeMKOCTh MPU MOCTOSIHHOM 00BbeMe U
naBieHud. DHTanbnus. BeiBon ypaBuenus PoOGepra-Maiiepa. [Ipumenenne nepBoro
Hayasia TePMOJMHAMHUKY K M30IpolieccaM HIealbHOro ra3a. AnnabaTHBIN mpoliecc.
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BriBoa ypaBuenus I[lyaccona. Pabora naeanbsHoro rasa npu aanabaTHOM IMpoliecce.
[TonuTponHslii mpouecc. BeIBOA ypaBHEHUS MOJIUTPOIIBI.

Tema 12. Knnaccuueckasi TeOpus TemioeMKoOCTei ra3on (5 yaca)

Krnaccuueckast Teopusi TEIIIOEMKOCTEH ra30B U TBEP/bIX Te (YUCIIO CTEIEeHEH
cB00O/IbI, TeOpeMa bolibliMaHa 0 paBHOpACTIPEICICHUN KHHETUYECKON SHEPTUU TIO
creneHsiM cB0oOOJbI). 3akoH Jrononra-Iltu. Hemoctatku kiaccudeckoil Teopuut
TEITIOEMKOCTH TBEPABIX TEJI. DJIEMEHThl KBAHTOBOW TEOPUU TEIIIOEMKOCTH. BbIBOI
dbopmynel DitHmTeliHa. Hemoctatku Teopun DHWHINITEHHA

Tema 13. Teopus TenjioeMmkocT TBepAbIX TeJ [dedas. (2 yaca)

Teopus termnmoemMkocTH TBepabIX Ten Jlebas. BoiBog 3akona Jlebast.

XapakrepucTuieckas TeMIlepaTrypa TBEpAOro Teja uiau temneparypa Jlebas.
Pa3BuTre Teopuu TEMIOEMKOCTH TBEPABIX TEN M3 MPEACTaBleHUs O (OHOHAX U
(OHOHHOM rase.

Monys 4.

Tema 14. Bropoe HayaJjio TepMOAUHAMUKH. (24aca)

Bropoe Hauamo TepMoauHaMuku. DOpMynMpOBKH BTOpPOro  Hayajia
tepmonuHamuku Knaysuyca, KenbBuna u Ilnanka. [ukn Kapao. BeiBog paGoTsl u
K.IL.J. uupeansHoro mukina Kapro. Teopemsr Kapno. Teopema Knaysuyca o
OPUBEACHHOW TEIUIOTE. DHTPONMS M TEPMOJMHAMHYECKHI CMBICI SHTPOIHMH B
UICaJIbHOM 00paTUMOM mpoliecce. MaremaTH4ecKoe BbIpaK€HUE BTOPOro Hauaja
TEPMOAMHAMHUKH JIJIs1 OOpaTUMBIX KBa3UCTAaTHUECKUX MporieccoB. T-S auarpammsl

Tema 15. CrartucTHYeCKMH CMBIC] BTOPOr0 Ha4ajga TePMOJAMHAMMKH.
(2uaca)

CTaTUCTUYECKHI CMBICII BTOPOTO Havasia TePMOAUHAMUKHU. BBIBOI hopMyIibI
bonmpumana 11 sHTponuu. 3aKOH Bo3pacTaHus S>HTponnu Knaysmyca. DHTponws
HEOOpaTUMBIX MPOIECCOB

Tema 16. PeanbHble ra3el. YpaBaenue Ban-nep-Baasnbca. (2uaca)

PeanvHble rasel. YpaBHeHue Ban-nep-Baanbca. ®Pusmueckuii  CMBICIT
IIOCTOSIHHBIX BEJIMYMH YypaBHEeHUs1 Ban-nep-Baanbca. Teopernueckne H30TEPMBI
raza Ban-nep-Baanbca. Kputnueckue mnapameTpbl COCTOSIHUSI BEIIECTBA. 3aKOH
COOTBETCTBEHHBIX COCTOSIHMM. TepMOJMHAMHKA pEAIbHOrO ra3a. BHyTpeHHsA
SHeprus U paboTa peasbHOro rasa.

Tema 17. Idppexr Lxoyasa-Tomcona. (2uaca)

Oddexr Jxoyns-Tomcona. Tepmoaunamuka sddexra [xoymns-TomcoHa.
KpuBas  unBepcunm  auddepenumanbHoro  addexkra  xoyns-TomcoHa.
WNurerpanbubiii 3¢ dext xoyns-Tomcona

Cemectp 3. DuiekTpryecTBo 1 MarHeTusm u Onruka (18 yacoB)

Mopyas 1

Tema 1.JnexkTpu4eckoe moJjie B BAKyyme

Ponb 371€KTpOMarHUTHBIX B3aUMOJEUCTBUI B MPUPOAE. DIEKTPU3ALMS TEll.
ITouste o 3apsine u ero cBoicTtBa 3akoH Kynmona. DiekTpudeckoe ToJe.
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HanpspokennocTs monsi. BEKTop Hanps»KEHHOCTH MOJATOYEYHOTO 3apsaa. [IpuHoun
cynepno3unuu  nonei.  Ilome  snextpuueckoro  aunons.  ['paduueckoe
npeacTaBlIeHue eKTpudeckux nosei. Teopema Octporpanckoro — ['aycca. Pabora
CWJI TIOJII TpPH TEPEMEIIECHUH 3apsfoB. IloTeHIMan 3JIEeKTpUYECKOrOIOoJs.
OKBHUIIOTEHIMAIbHBIE MMOBEpXHOCTHU.IIOTEHIIMAN 1OJII TOYEYHOro 3apsia, AMIOJNA,
CUCTEMBI 3aps/I0B.

CBs13b NOTEHIMAIa MHAPSYKEHHOCTH TIOJIS.

Tema 2 IIpoBOAHUKH B 3JIEKTPUYECKOM I10J1€

[IpOBOHUKM B  3JNIEKTPOCTATUYECKOM  MOJE.  DJNEKTPUYECKOE  MOJIe
3apsDKEHHOTO MPOBOJAHUKA. YCIIOBUS PAaBHOBECUS W PACHpENEICHUE 3apsoB B
MpoBOJIHMKaX. HanpsykeHHOCTh MOl y MOBEPXHOCTH 3aPSKEHHOTO MPOBOJIHUKA U
€€ CBA3b C IIOBEPXHOCTHOMIUIOTHOCTBIO 3apsioB. IIpOBOAHMKM BO BHEIIHEM
ANEKTPUUECKOM MOJIE. DINEKTPOCTATUYECKAS NHIYKIIHS.

DnexTpu3anus qyepes BIIUSTHUE. DnekTpocTaTuyeckas 3aIlNTA.
DNEKTPOEMKOCTh YEAUHEHHOIO IPOBOJHHKA. OJIEKTPOEMKOCTh KOHAECHCATOpA.
[Inockuit, cdepudyeckuidi U HWIMHAPUYECKUN KoHJeHcaTopbl. CoeauHeHue
KOHJIEHCAaTOPOB.

Tema 3./In3/1IeKTPUKH B JJIEKTPHYECKOM 101

[lonsipHble  WHENOJIsIpHBIE  MOJEKysabl. llomsgpuzanms  IHUAIEKTPUKOB.
CBoOOgHBIE M CBsI3aHHBIE  3apAnbpl.  J{udnekTpuuecKasnpOoHUIIAeMOCTb.
[Tonsipu30BaHHOCTH M €€ CBA3b C MOBEPXHOCTHOM IIOTHOCTBIOMOJSPU3ALUOHHBIX
3apsiioB. ODJEKTPUYECKOE IOJIE B JMAJEKTpUKax. Teopema OcCTporpaackoro —
l'aycca TUTSt OISt B JTUAJIEKTPUKAX. BekTopanekTpuiueckoro
CMEUIEHU. DNEeKTPUYEeCcKass BOCIPUUMYUBOCTE U €€ CBSA3b C JUDJIEKTPUUYECKOMN
MIPOHUIIAEMOCTBI0. DIIEKTPUUYECKOE T10JIE HA TPAHULE Pa3leia ABYX TUAIICKTPUKOB.

Tema 4.9Heprusi 3JIeKTPUYECKOT0 MMOJISA

OHeprusi CUCTEMbI HETOJBUXHBIX TOUYEYHBIX3APSAI0B. DHEPIUsl 3apsSKEHHBIX
IPOBOJHUKOB. DHEPIrusl 3apsyKEHHOIOKOHIEHCATOPA. DHEPTUS U IIJIOTHOCTh SHEPTUU
AIEKTPUYECKOTO MOJIS.

Moayas 2

Tema S. IlocToAHHBIN TOK

JIBUKEHHE BIEKTPUYECKUX 3apsAaoB. IIOCTOSHHBIN SIEKTPUYECKUN TOK,
OCHOBHBIE XapaKTepUCTUKM Toka. Cuia TOKa W IUIOTHOCTH Toka Owma [uis
onHOpogHOro yvactka menu. ComportuBiieHuenpoBoaHuka. Juddepenunanpuas
dopma 3akona Oma. CtopoHHue cuibl.InexkTpoaBmxkyias cwia (3/C). Pabora u
MOIITHOCTh MTOCTOSTHHOTO TOKa. 3akoH JIxxoyns - Jlenua. {uddepennuansuas hopma
3akoHa Joyns - Jlenua. Pazsernennsienienu. [Ipasuina Kupxroda.

Tema 6. DJIeKTPONIPOBOTHOCTH TBEPABIX TeJl

Knaccudukanus TBepapix TeN(MPOBOIHUKH, TUAJIEKTPUKU U
noxaynpoBogHukn). [Ipupoaa Toka B metamiax. UccnenoBanust Manenpinrama u
[Tarmanekcu, Ctroapta u Tonmena. Kitaccuueckasi 3J1eKTpOHHAs TEOPHS
ANIEKTPONPOBOIUMOCTH MeTaioB. OObsicHeHre 3akoHOB OMa, J[xoyins - Jlenua.
3aBUCUMOCTb CONPOTHUBJIEHHUS METAJIOB OT TeMIiepaTypbl. CBEpXIpPOBOAUMOCTb.
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Kiaccuueckast Teopus moJis B MarHeTUKax: BEKTOP HAMarHWYMBaHUsl, MarHUTHAsI
BOCIIPUUMYHUBOCTh, MOJIEKYJISIPHBIE U IOBEPXHOCTHBIE TOKH. MarHuTHOE MOJIE MPU
HaJIMYUU MarHeTUukoB. HanpsyKeHHOCTh MarHUTHOTO 10151, Teopema o HUpKyIISIun
B MarHeTukax. ®eppomarneruku. [locrossuubie Mmaruutsl [loHsiTHE 0 COOCTBEHHOM
Y IPUMECHOW MPOBOJUMOCTH MOIYTPOBOJHUKOB, 3aBUCUMOCTD €€ OT TEMIIEPATYPHI.
Cuna Jlopenna. Oddexrt Xoina.

MarnutHoe TI0JI€ B BemiecTBe. MarHuTtHeli MOMEHT artoma. lIpeneccus
Jlapmopa. Ilpupona nua- m mapamarserusma. OmnbITbl OWHINTEHHA- Ae Xaasa,
bapnerra

Tema 7. KoHTaKTHBIE SIBJIEHUS B META/IAX M MOJYNIPOBOJIHUKAX

PaboTa BeIX0#a31eKTpOHOB M3 MeTaiuia. KOHTakTHast pa3HOCTh MOTEHITUAIOB.
3akoHbl BonbpTra. TepMOIEKTPUUECKUEABIICHUS.

Tema 8. DJIeKTPONPOBOIHOCTH FJIECKTPOJIUTOB

DNEKTPOIUTHL. DNeKTpoauTHdeckasaucconuanus. I[IoJBMKHOCTH HOHOB.
3akoH OMa [J1s SIEKTPOIUTOB. DIEKTpoau3. 3akoHsl Dapases.

Tema 9. MaruuTHoe moJjie B BAKyyme

MarnutHoe noJie 3JIeKTpUIeCKOroToka. MHayKuus MarHuTHoro nosist. Jlunuun
MarHMTHOM WHAYKIMW. MarHuTHbeli motok. 3akoH buo - Camapa - Jlammaca.
MaruutHOe 1oJie MPSMOro, KPyroBOro M COJICHOMJAIBHOTO TOKOB. LlMpkynsmus
BEKTOpa MAarHUTHOM WHAYKIMU. 3akoH nonHoro toka. Cuina Awmmnepa. Cuna
B3aUMOJICCTBUSL MapauIebHBIX TOKOB. KOHTyp CTOKOM B MAarHuTHOM TIOJIE.
MarHuTHbIA MOMEHT TOKAa. JIEHCTBHE SJIEKTPUYECKOIO WMMATrHUTHOIO IIOJEH Ha
nekymuecss 3apsiapl. Cuna Jlopenna.O¢gdekt Xomma u  ero mnpUMEHEHHE.
KBazucranmonapusie Toku. llomydyenue nepemenHoro Toka. llenn mepemeHHOro
TOKa, COJIEpPKAIME COMPOTHUBJICHUE, WHAYKTUBHOCTb, €MKOCThb. 3akoH Owma st
LIENU NIEPEMEHHOrO TOKA. P€30HaHC B 3JIEKTPUUECKON LIENMU MEPEMEHHOTO TOKA.

Tema 10. DjeKTpOMArHUTHASI MHIYKIUSA

Omnbitel apanest. INEKTPOABUKYIIAS CUJIA UHIYKIIMH.

3aKOHAJIEKTPOMArHUTHOW WMHAYKIMU. HampaBneHue WHIYKIHMOHHOTOTOKA.
[TpaBuino Jlenua. CaMOMHIYKIHS M B3aUMOMHIYKIHS. THIYKTUBHOCTD COJIEHOUIA.

PaGora cunei Ammepa. DHepruss MarHUTHOTO TOJS TOKa. ODHEPrus u
IJIOTHOCTB Y3HEPTUU MArHUTHOTO noJist. Bektop YmoBa — [loltrHra.

Tema 11. MarHuTHbIe MoJie B BellleCTBE.

MarnutHoe mojie B MarHeTukax. CBS3bUHIYKIIMM U HANPSKEHHOCTU
MarHuTHOTO MOJIs B MarHeTukax.MarHuTHas MPOHUIIAEMOCTh U BOCIIPUMMYHUBOCTb.
JuamaraetnsMm. [Tapamarnetnzm. @eppomarnetusm. I'ucrepesuc. Touka Kropu.

Monayas 3

Tema 12. KBazucraumoHapHbie TOKH

Onexktpudeckue kojedbanus. [lonmyuenue nepemennoudDJIC. elicTyromiee u
CpeaHee 3HAYEHUs MEPEMEHHOro TOKa. MeToAbl BEKTOPHBIX JuarpaMM. AKTUBHOE
CONPOTHUBJIEHUE, EMKOCTbU UHAYKTUBHOCTh B IIE€NU MEPEMEHHOTO Toka. 3akoHOma
JUI. LUEMH MEPEMEHHOr0 TOKa. Pe30HaHC B MOCHENOBATENBHONM W MAPAILICIBHOMN
nend. MOIIHOCT, TEPEeMEHHOTO TOKa. OJEKTPOMArHUTHBIA — KOJIeOATEIbHBIN
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koHTyp.Heszaryxarommue xonebanus. ®opmyna Tomcona. 3aTyxaromue KoJIeOaHUS.
Boinyxnennblekonebanuss B KoHType. Pe3onanc. JloOpoTHOocTh W moJioca
IPOMYCKaHUS KOHTYpA.

Tema 13. DjieKTpOMarHuTHOE 10JIE

BuxpeBoe asnexkrpuyeckoe nosne. Tok cMemeHus. YpaBHeHUsT MakcBeiia B
UHTerpanbHON U nuddepeHnnanpHodopmax.

Tema 14. JjieKTpOMarHuTHbIC BOJIHbI

[I;mockue  AIEKTPOMArHUTHBIE  BOJHBI B BAaKyyMe€, CKOPOCTb  HX
pacnipoctpaneHus. M3iaydeHnue 3mekTpoMarHuTHRIX BoJH. OnbIThl 'epiia. O0beMHuas
IJIOTHOCTh 3HEPTUM JIEKTPOMArHuTHOro mnouss. llotok sneprum. Bexkrop YMoBa -
ITovinTHHTA. N3o6perenue PaHOCBA3U. [TpyrHIMD PaluOCBA3HU.
[[Ikama’eKTpPOMAarHUTHBIX BOJIH.

BosnHoBoe ypaBHeHHEe. CKOPOCTH BOJIHBI.

Cemectp 4. Ontuka (18 yacos)

Monayas 1.

Tema 1. IIpeamert u 3axa4uu ontuku. (1 4)

[Ipenmer u 3agaum ontuku. Pa3BuThe MpencTaBiIeHUM O MNPUPOJE CBETA:
pEeISATUBUCTCKAs  (OPMYJIIMPOBKA KOPITYCKYJISIPHO-BOJIHOBOTO Jlyalii3Ma CBETa.
[IIxana >JE€KTPOMArHUTHBIX BOJIH U ONTUYECKUH Hana3oH. BolIHOBOE ypaBHEHHE U
ero pemnieHue (BbIBOJA). YpaBHEHUE TIUIOCKOM CBETOBOM BOJIHBI, CBOMCTBA,
XapaKTePUCTUKU U CTPYKTYPhI CBETOBBIX BOJIH (€CTECTBEHHBIM M MOJIIPU30BAHHBIN
CBET).

Tema 2. U31ydyeHue 3J1eKTPOMATHUTHBIX BOJIH. (1 1)

N3nydeHue 3JI€KTPOMArHUTHBIX BOJH. J(marpamma wusiydeHusi. MOIIIHOCTh
U3IIydeHus (BbIBO). Y paBHEHHUE chepruuecKoil BOJHBI (BbIBOJ). CTPOUTCS BOJTHOBAsS
30Ha, B KOTOPOW pEIIAIOTCA ypaBHEHUs MakcBeiia U BBIBOJUTCA YpPaBHEHHUE
chepudeckoit BonHb. Ha ocHOBe ypaBHeHHSI CHEpPUYECKON BOJHBI CTPOUTCS
auarpamMma U3JIyYeHHUs] U pACCUUTBIBAETCS MOLIHOCTD U3JIYUYEHUS.

Tema 3. 3akoHbl reomeTpuyeckoii ontTuku. (1 4)

3aKOHbl T€OMETPUYECKON OINTHUKH, YCTAHOBJIEHHBIE HAa OCHOBE OIBITHBIX
naHHbIX. [TpuHnun depma Kak NPUHUKI HAMMEHBIIETO BPEMEHU. BBIBOJ 3aKOHOB
r€OMETPUYECKON ONTHKKA HAa OCHOBE DJICKTPOMArHUTHON TEOPUU CBETa (BOJHOBBIX
npenacTaBiieHuil). PU3NYecKuil cMbICT KO3 (ULIMEHTA PETOMIICHUS

Tema 4. OcHoBHbIC T10JIO)KeHHS Teopuu PpeHeass OTPAKEHUS W
NpeJToMJIeHHsI CBETOBBIX BOJIH HA rpaHuue AByX cpe.(1 1)

OcHOBHbIE TIONOXKEHHUS Teopun DpeHens OTPAKEHUS U MNPEIIOMIICHUS
CBETOBBIX BOJH Ha TIpaHulEe ABYX cpea. COOTHOLIECHHS aMIUIMTY[A MNaAarolleu,
OTPAKEHHOW W TPEJOMJIICHHOW CBETOBBIX BOJH NpPH IMAJCHUHM CBETA HA TPaHULY
IBYX cpen, BeiBoA dopmyn Ppenensa. 3akoH bproctepa. Mexanusm mossipuzaiuu
CBETA PU OTPAXKEHUU U MPEITOMIIEHUU HA TPAHULE ABYX CPEL.

Tema 5. Anaaus popmya ®@penenst no ¢gasam. (1 9)
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CoOoTHOWIEHUST aMIUIUTYl MAJalolled, OTPAKEHHOW W MPEJOMIIEHHON
CBETOBBIX BOJIH IPH HOPMAJIBHOM M CKOJIB3AIIEM IaJCHUU CBETA Ha TPaHULly JIBYX
cpen. Beenenue kodppuuueHTOB najeHuss U oTpaxkeHus u3 opmyn Dpenens.
Anam3 dopmyn @Dpenens mo ¢dazam. ['paduueckoe mpeactaBieHue Gopmy
Openers.

Monyab 2

Tema 6. SIBJIeHHEe OJTHOT0 BHYTPeHHEr0 oTpaxkeHus. (1 1)

SIBrIeHHME TTOMHOTO BHYTPEHHEIO OTPAXKEHHS TE€OpETUYECKOE HCCIEHOBAHUE
SBJICHHSI TOJIHOTO BHYTPEHHErO OTPAXEHUs OUXEHBaIbJA, MOKA3bIBAIOIIEE, UTO
CBETOBAs BOJIHA IIPOHUKAET BO BTOPYIO CPENly U CYIIECTBYET B OYEHb TOHKOM CIIOE.
DKCHEepUMEHTAIIBHOE TOATBEPKICHUE TEOPUU ONXEeHBalbAa MaHAeIbIITaMOM.
Anamu3 ¢opmyn @peHenss Npu MOJTHOM BHYTPEHHEM OTpakxeHUH. BomokoHHas
ONTHKA.

Tema 7. UnTepdepenuus ceera. (1 4)

Untepdepennuss cBera. YcCIoBUS BO3HMKHOBEHMsSI HHTEp(EpEeHIMOHHON
KapTHHBI WINA YCJIOBUS KOT€PEHTHOCTH (BbIBOJ). BBIBOJ yCIOBHII MAakCUMyMOB U
MUHUMYMOB MHTE€P(GEPEHIIMOHHON KapTUHBI Ha A3bIKE Pa3HOCTU (a3 U ONTUYECKOM
pasHocTH xoza. CBsi3b pa3HOCTH (a3 U ONTHUECKON PAa3HOCTH XOJa MPHU CIOKEHUU
IIBYX KOT€PEHTHBIX BOJIH. CrpykTrypa UJI€ATIbHOTO BOJIHOBOT'O
UHTEP(YEPEHIIMOHHOTO TOJIsSI, IOJYy4yaeMOro OT JBYX TOUYEYHBIX KOI'€PEHTHBIX
HMCTOYHUKOB. OnpeaeeHus: MpOCTPAHCTBEHHOW U BPEMEHHON KOTEPEHTHOCTH.

Tema 8. Buaumocrs HMHTEPp(EPEHLHMOHHON KAPTHUHBI M €e¢ CBHA3b CO
CTEeNEeHbI0 KOTePEeHTHOCTH HHTepdepupyromux Jgy4ei csera. (1 4)

Bunumocts HHTEp()EPEHUMOHHON KapTUHBI M €€ CBSI3b CO CTEMNEHBIO
KorepeHTHOCTU uHTepdepupytomux jydeil ceera. [llupuna uHTEphEepeHIMOHHON
MOJIOCKI W Pa3MbBITOCTb  MHTEPPEPEHIIMOHHOM  TOJOCHL.  3aBUCUMOCTD
UHTEp()EPEHIIMOHHOM KapTUHBI OT TIOJOXKEHUS DJKpaHa U NPOTIKEHHOCTH
UCTOYHHKA.

Tema 9. MeToabl ocCylmiecTBJIeHUSI MHTep(epeHUMH: MeTOd HAeJICHHUS
(poHTa BOJHBI M METOA ACJICHUS AMILNIUTYAbI BOJHBI KAK (PM3HMYECKasi OCHOBA
onTuveckoii annaparypsl. (1 1)

MeTtoasl ocymiecTBiIeHUsI UHTEPGEPEHLIUN: METOJ AeTIeHUsI (PpOHTa BOJHBI U
METOJl JEJICHHWS AaMIUTUTYJIbl BOJHBI Kak (pu3Mueckass OCHOBAa ONTHYECKOMN
annapatypsl. [Tonydyenne nHTepdepeHIMOHHBIX MOJOC PABHOIO HAKJIOHA W TOJIOC
paBHo# TommuHbl. Konbiia HetoToHA (BBIYMCIIEHHE PAIMYCOB CBETJIBIX U TEMHBIX
KOJell U3 XapaKTepUCTUK HHTEP(PEPEHLUUOHHON CXEMbl TOJYYEeHHs] KOJell
HeroToHa). MHoroiy4eBas uHTEpPEpEeHITHS. [TpuHIMD paboThI
UHTEPPEPEHIIMOHHOTO (DUIIBTpA.

Monyas 3

Tema 10. udpaxuus ceera. [lpunuun I'oiirenca-®dpenes. (1 4)

Hudpakaus ceera. Ilpunnun [toiirenca-®Openens. Metong 30H Ppenens
(BeIBOA). OrmpeneneHre MAaKCUMYMOB U MUHUMYMOB HU(PAKIIMOHHONW KapTUHBI IO
Metonay 30H Openens. Ycnosus audpakiuu Openens u Opaynrodepa.
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Tema 11. Iuppaxuus ®@peHesiss Ha KPYIrJoM oTBepcTuM u aucke. (1 9)

Hudpakmuss DpeHenst Ha KPYrJIOM OTBEPCTHH M JHUCKE (Ka4eCTBEHHOE
noyiyuenue nudpakiuonHbix kapTuH). [lstHo Ilyaccona. 3oHHas T1uUIacTHHKA
(ammmuTyaHas audpakiuoHHas KapThuHa U (a3oBas IudpakIMOHHAS KapTHHA).
Hudpaxus dpaynrodepa Ha menu (rpaduyeckoe mojydeHue IUPppakiiMOHHON

KapTuHbl).  BbIBOJ yClOBHII MakCUMyMOB M MHUHHUMYMOB AUGPaKIMOHHOM
KapTUHBI. BiusHue MIUPUHBI MIEIU U Pa3MEpPOB HMCTOYHHMKA HAa JUPPAKIUOHHYIO
KapTUHY.

Tema 12. Teopusi xuppaxkumoHnon pemerku. (1 4)

Teopust nudpakunoHHON pemeTky (IudpakinoOHHAs KapTUHA KaK pe3yJbTar
MHOTOJIy4€BOH HHTEp(PEpPEHIINHN; TPEICTABICHUE PE3YIbTUPYIOMIUX KOJIeOaHMit
Iu(parupoBaHHOTO CBETA HA KPaHe B KOMILIEKCHOM BHJIE; METOJI F€OMETPUUYECKOMN
MpOrpeccuu). AHaIU3 paclpeiesieHuss NHTEHCUBHOCTH B TU(PPAKIIMOHHOW KapTHUHE
(ycnoBuS TJIaBHBIX MAKCUMYMOB, TJIaBHBIX MUHUMYMOB U MMOOOYHBIX MUHUMYMOB).
Meton pacueta 1upakiiMOHHON KapTHHBI OT PELIETKU (OIpeaeseHre MOJ0KEHUN
[JIaBHBIX MaKCUMYMOB, TJIABHBIX MHUHUMYMOB U TMOOOYHBIX MHUHMMYMOB; YHCIIO
M0OOYHBIX MUHUMYMOB; pacueT HHTEHCUBHOCTEHN TJIaBHBIX MAaKCUMYMOB)

Tema 13. JIBoiiHoe Jy4empejaoMJiieHHe, TMOJAPHU3alUsA CBeTa MpPH
ABOMHOM JyuenpenaomieHun. 3akon MaJsoca. (1 1)

[IpoxoxxieHne  cBeTa  4epe3  aHU30TpONHbIE  cpeabl.  JIBoiHOE
JTy4yernpenoMiieHue, Moaspu3alus CBeTa NPH JBOMHOM JTy4YElpeloMJIEHUU. 3aKOH
Mamoca. CTpykTypa 3JIEKTPOMAarHMUTHOW BOJIHBI B aHU30TPONHOM cpene. Teopus
@®peHens ABOMHOrO JydyenpesnoMiieHus: (MOJyYeHUEe ONTHYECKOW HWHIUKATPHUCHI
@®peHens A OJHOOCHBIX KPUCTAJIOB; JIyYH, BOJHOBBIE HOPMAJIA U CBA3b MEXKIY
Humu; Gopmynsl Openensi). [locTpoeHne BOJHOBBIX MOBEPXHOCTEH M BOJHOBBIX
(pPOHTOB CBETOBBIX BOJH B aHU30TPOIHBIX KpUcTaiiax (mpuHuun I'roiirenca).

Monayas 4

Tema 14. BzaumoaeiicTBue cBeta ¢ BemectBoMm. (1 1)

B3aumopernicteue cBera ¢ BemectBoM. HopMmanbHas u  aHOMasIbHAs
JUCIIepCUU. ODJIEKTPOHHAsE Teopusi aucrepcuu. BuiBoa dopmynsl 3enbMmeiiepa.
KomriuiekcHoCTh NOKa3aresis PEJIOMIIEHHUS, aHaIu3 TEOPETHUYECKOU
JUCIEPCUOHHON KPUBOM 3aBUCUMOCTH NOKA3aTeNsl IPEJIOMIIEHUS OT YaCTOThI CBETA.
Teopuss nucnepcum — Teopust nokasarensa mnpeiaomiieHud. [loryonienue csera
BemecTBOM. 3akoHbl byrepa-JlamOepra u bepa. 3aBucumocts Ko3(duimenta
MOTJIONIEHUS OT JJIMHBI BOJIHBI CBETA U €ro (PU3UYECKUN CMBICIL.

Tema 15. Paccessnue Pasiest u BbiBoJ 3aKkoHa Pajtes. (1 4)

[IpoxoxaeHne cBeTa 4epe3 ONTHUYECKH HEOAHOPOAHYIO CPENY, paCCESHUE
CBETa Kak fABJIEHME JUQPPAKIMU HA HEOJHOPOJHOCTSAX Cpelbl (sIBJICHUE
HECOOCTBEHHOTO CBEUYEHUsI cpelbl). Buabl paccesHus: MOJIEKYJISIPHOE; B MYTHBIX
cpenax; koMmOuHanuonHoe. Muaukatpucel paccesuusa. Paccessaue Paness u BbIBOA
3akoHa Panesd. [lonspusanus paccesHHOTO CBETA.

Tema 16. Bpamenue mUIOCKOCTH MOJAPU3ALIMN CBeTa ONTHYECKHU-
AKTHBHBIMHU BellecTBaMu. 3akoH buo. (1 1)
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OnTuuecKku-akKTUBHBIE BellleCcTBa. BpallieHue MmiocKOCTU MOJspu3aluy CBETa
ONTUYECKU-AKTUBHBIMU BellecTBaMHU. 3akoH buo. Teopus @penens BpalieHUs
IJIOCKOCTU MOJiApU3alud. TemnoBoe wu3nyyeHue. PaBHOBECHOE WUBIIyYeHUE B
MOJIOCTH. AOCOJIIOTHO YEpHOE TEeNo, XapaKTEPUCTUKU U3IydeHUs: aOCONIOTHO
yepHoro tena. 3akoH Kupxroda. CnexkrpanbHas KpuBas U3JIy4eHHUS.

Tema 17. 3akon Credana-bosbiiMana u 3akoH cmeleHus Buna. (1 1)

3akon Credana-bonpiiMana u 3akoH cMmenieHusi Buna. ®@opmyna Panes-
Jlxxunca u ynbrpaduoneroBas karactpoda. @opmyna [Inanka. KBanToBast mpupoaa
TeruioBoro usnydeHus. ®otorddext. DxcnepuMeHTanbHOe HAOII0ICHUE U 3aKOHbI
CroneroBa. Teopus dhotodrddexra JiHmTeliHA, ypaBHeHUE DHHIITEHHA. DOTOHBI U
HX CBOMCTBA.
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II. CTPYKTYPA U COAEP)KAHUE MIPAKTUYECKOMN YACTH
KYPCA
Ilpakmuueckue 3anamus ( He npedycmMompeHs)

Jlabopamopnwie pabomut (144 uac.)

Cemectp 1. Paznea 1. Mexanuka (36 yacoB)

BBoaHoe 3anatue. Teopus morpentHocTeit (2 Jaca)

JlabopaTtopHnas padota Ne 1.0 M3Mepenue TUHEHHBIX pa3MEPOB TEII C TIOMOIIHIO
HITAaHTeHLUPKYJIS U MUKpoMmeTpa (2 Jaca)

JlabopaTtopHas padora Ne 1.01 Marematnueckuii MasiTHUK (2 yaca)

JlaGoparopnas padota Ne 1.02 3akoHn ['yka (2 yaca)

JlaboparopHas padota Ne 1.03 OmnpenencHrue MOMEHTa HHEPITUU TBEPIBIX Tel (2
yaca)

JlabopaTtopHas pabota Ne 1.04 OGopoTHBII MasTHUK (4 yaca)

JlabopaTtopHas padora Ne 1.05 Ompenenenue kordduirieHTa TpeHUST KadeHUS
(2 gaca)

JlabopaTtopHas pabota Nel.06 CBszannbie kojiebanus (4 yaca)

JlabopatopHas pabora Ne 1.07 Omnpenenenne moayna FOura u3z pactsokenus (2
gaca)

JlaGoparopnas padota Ne 1.08 DkcniepuMmeHTalbHas MpoBepka 3akoHa HproToHa
(2 gaca)

JlaGoparopnHas padota Ne 1.10 MastHuk MakcBenia (2 yaca)

JlaGoparopnas padota Nel.14 OnpeneneHue CKOpoCTH 3ByKa (4 daca)

Cemectp 2 MouiekyasipHas ¢pusuka u tepmoanHamMuka (36 4acon)

BBoaHoe 3ansartue. (2 yaca)

JlabopaTtopHas pabota Ne 2.2 3akoHbI ueaIbHOTO ra3a (6 4acoB)

JlabopaTtopHas paborta Ne 2.3 N3yueHne moBEepXHOCTHOTO HATSKEHUSI METOJIOM
oTpbIBa (4 yaca)

JlabopaTtopHas pabota Ne 2.4 OnpeneneHue TEMIOEMKOCTA MeTauioB(4 Jaca)

JlabopaTtopnas pabota Ne 2.5 Pacnpenenenune Makcpenna(4 daca)

Jlabopatopnas pabora Ne 2.7 OmpeneneHue OTHOIICHUS TEIUIOEMKOCTEH
BO3/yXa (4 yaca)

JlaGoparopnas padota Ne 2.6 Pacnpenenenue bonbimana (4 daca)

JlaGoparopHas pabota Ne 2.12 Onpenenenne koddduiimeHTa BI3KOCTH BO3ayXa
(4 gaca)

CemecTp 3. DJleKTpUUYECTBO U MArHeTU3M (36 yacoB)

Broanoe 3ansartue. [lorpentHoctu anexkTpuyeckux npudopon (2 yaca)

JlabopaTtopnas pabota Ne 3.01 DnekTpocTaTudeckoe moje(3 yaca)

JIabopatopuast padora Ne 3.02 ITocTosiHHBIH TOK (3 Haca)

Jlabopatopnas pabora Ne 3.2 HM3yueHue BOIBTAMIEPHOW XapaKTEPUCTUKHU
MIPOBOJIHUKOB METOJOM HAMMEHBIINX KBaApaToB (2 yaca)
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JlabopaTtopHuas padota Ne 3.8 UccnenoBanne 3aBUCUMOCTH TTOJTHON | TTOJIE3HOM
MOIIIHOCTH OT BHEIIIHETO CONPOTHUBJICHHUS (2 Haca)
JlabopatopHas pabora Ne 3.6 U3ydenue TemrepaTypHOH 3aBUCUMOCTH
IPOBOJTHUKOB U MOJIYITPOBOJHUKOB (3 yaca)
JlabopatopHas pabora Ne 3.13 M3mepeHue cOmpoOTHUBIECHUNH METOJAOM MOCTa
VYuncrona(2 gaca)
JlabopatopHas pabora Ne 3.14 U3yueHue mnpoleccoB 3apsna W paspsaa
KOHJIeHcaTopa (3 Jaca)
JlaGopatopHas pab6ota Ne 3.23 MarHuTHOEe TOJIE TPSIMOTO TPOBOJHUKA C
TokOoM(4 Jaca)
JlabopaTtopnas padota Ne 3.11 Dddext Xomna (4 gaca)
JlaGoparopHas padota Ne 3.25 MarautHoe noJie cojieHonaa(4 yaca)
JlaGopatopHas padota Ne 3.0 M3yueHue sneKTpoHHOTO ocuruiorpada (3 yaca)
Cemectp 3 OnTuka (36 yacos)
JlabopaTtopHas pabota Ne 4.01 3akoHBI TUH3 U ONTUYECKUX MPUOOPOB (2 Haca)
JlabopatopHas pabGota Ne 4.02 [lucmepcusi u pazpemiaromias CrocoOHOCTh
npu3MslI (4 yaca)
JlabopatopHas pabota Ne 4.03 3akon Mamoca (4 yaca)
JlabopaTtopHas pabota Ne 4.04 Tudpakuus cBeTa Ha 1menu (4 yaca)
Jlabopatopnas pabota Ne 4.06 Konwiia Hetotona (4uaca)
JlaGopatopnas pabora Ne 4.07 OmpeneneHue Tmokazareis MNPETOMIICHUS
KHUJKOCTH C MIOMOIIBIO pedpakToMeTpa (4 daca)
JlaGoparopHas padota Ned4.11 3akon bproctepa (4 yaca)
JlaGopatopuas pabota Ne4.05 Omnpenenenuvie (HOKYCHOTO pPacCTOSIHUSI 30HHOM
MIacTUHKY (4 Jaca)
JlaGoparopHas padota Ned.12 Dddext Dapanes (4 yaca)
Il. YYEBHO METOAUYECKOE OBECIIEYHEHUE
CAMOCTOSITEJIBHOM PABOTHI YUAIIIUXCSI
Bbonbiioe 3naueHune B mporecce 00yueHuss HIMEET CaMOCTOSITeNIbHAs padoTa
CTYJICHTOB, Ha KOTOPYIO OTBOJIUTCS 3HAUUTEIbHAS YacTh YAaCOB YYEOHOIO IUIaHa.
CamocrosiTennbHasi  paboTa  CTYJIEHTOB  COINPOBOXKIAETCS  METOJIUYECKHUM
PYKOBOJICTBOM CO CTOPOHBI ITPEMOIABATEIIS U BKITIOYACT
e paboTy ¢ KOHCTIEKTAMU JICKIIUN U JTUTEPATypPOH,
® IOATOTOBKY K 3aHSTHSIM,
® TIOATOTOBKY K KOHTPOJBHBIM 3aHATHIM
OcHoBHBIME (hOpMaMH KOHTPOJISI 3HAHUN CTYJIEHTOB SIBIISTFOTCS
® TECTOBBIC 3aJaHUS,
e colecemoBaHUsS BO BpeMs BBIOJIHCHHS M CHadd J1abOpaTOpPHBIX
pabor,
® JIOMAIITHWE KOHTPOJIbHBIE PAaOOTHI
® CEMECTPOBBIC PK3aMEHBI HIIM 3aYEThI
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TpynoeMKOCTh caMOCTOAITEIbHOM PadoThI cTy1eHTOB(270 yacoB)

Bun CaMOCTOSITEIILHOU CEMECTPHI
paborel 1 cemectp 2 cemecTp 3 cemectp 4 cemecTp
|| ITlogroroBka k 17,549acoB | 17,54acos | 17,54acoB | 17,5 yacos

TECTUPOBAHUIO

11| ITonroroBka Kk | 40 gacoB 404acoB 40 gacos 40 gacos
1ab0paTopHBIM paboTam

Il IlomroroBka K WTOroBOM | 5 4acoB 3 yacoB 3 gacoB 3 gacoB
KoHTposbHOM pabore wuim | [Togrotoska | IloaroroBk | Iloaroroska | IloaroroBka k
TECTUPOBAHUIO K HTOI.|a K HTOT. | K HUTOT. | UTOT. TECT-IO

TECT-I0 TECT-I0 TECT-10

TpynoemkocTb: 62,5 62,5 62,5 62,5
Yackl

CamocrosiTenbHas paboTa CTyIeHTa MPeACTaBIeHa CICIYIOIMMU BUIAMH:

Iloozomoeka k mecmuposanuio

B nepBoM cemectpe TectupoBaHue 1o TeMe «KuHemaTHka MOCTyNareiabHOro U
BpalaTeIbHOTO JBIKEHUs». [ caMONpoBEpKH YCBOCHHOTO MaTepHaia PEKOMEHIYETCs
OTBETUTHh HA BOMPOCH (CM.NPUJIOKEHHE 1), KOTOpble NpPHUBENEHHI B DJJIEKTPOHHOM Kypce
Blackboard.

Bo BTOpOM cemectpe:

TectupoBanue mo Temam aAByx mojayiei (Nel,2) paznena «9IeKTpUUeCTBO U MarHeTU3M»B
cucteme Blackboard.

Iloozomoexa k nabopamopuvim padbomam

B nepBoM cemecTtpe oAuH pa3 B JBE HEIENU CTYACHT BBINONHSET 1,5 dYacoByro
nabopaTopHyto paboty B saboparopuu L527 xadenpsr oOmei ¢usuku. B teuenue cemectpa
CTYJCHT BBINOJHSET 5-6 1abopaToOpHbIX pPadOT, HAa MOATOTOBKY K KOTOPBIM, BBIIOJHEHHE
pacueToB, oopMIIEHHE OTUETa U IOJTOTOBKY K cobeceioBaHMIO 3aTpaunBaeT 30 4acos.

Bo BTOpoM cemecTpe OAMH pa3 B JBE HEAENU CTYIEHT BBINOJIHIET TPEXUACOBYIO
na0opaTopHyI0 paboTy MO MOJEKYISPHON (pr3MKe U TEPMOJMHAMUKE; U OJMH pa3 B JIBE HEIEIU
0 SJIEKTPUYECTBY U MarHeTusMy. Ha moaroroBky K J1abopaTopHBIM paboTaM MO MOJICKYJISIPHOM
¢u3zuke BpemMs HE MPEeIyCMOTPEHO, TIOCKOJIbBKY TEOPETHYEeCKHH MaTepual CTYJCHTHI
«popabaThIBAIOT» MpPHU TOJATOTOBKE K MPAKTHUYECKUM 3aHATHSIM, a OOJBIIMHCTBO pPadOT
KOMITBIOTEPU3UPOBAHO, U, 00PabOTKa IKCIEPUMEHTAIBHBIX PE3YJIbTAaTOB MPOUCXOIUT OBICTPO.
Ha nonroroBky k j1abopaTopHBIM paboTam IO 3JIEKTPUYECTBY M MarHeTU3My U 3allUTe OTYeTa,
MOJITOTOBKY K COOECEI0BAaHUIO C MPET0/1aBaTeNIeM CTYIEHT 3aTpaunBaeT § 4acoB.

B TperheM cemecTpe OAMH pa3 B JABE HEAENU CTYACHT BBINOJIHSIET IIECTUYACOBYIO
nabopaTopHylo paboTy M3 pa3liena «onTHka M aromHas ¢(usuka». Ha moaroroBky k 9
nabopaTOpHBIM paboTaM 3aTpadynBaeT 9 4acos.

I1o020mog6Ky K npaKkmuueckum 3aHAMUAM

B nepBom ceMecTpe NpakTUYECKUE 3aHATUS HE IPENYCMOTPEHBI.

Bo BTOpoM cemecTpe CTyNEeHTHI IIPHU MOATOTOBKE K MPAKTUYECKUM 3aHATHAM (5 3aHATHI)
no pasgeny «MonekyispHas (U3MKa U TEPMOAMHAMHKA» JIOJDKHBI OTBETUTH NMHCbMEHHO Ha
BOIPOCHI, KOTOpbIe OyayT 0OCYXIaThCsl Ha NMPAKTHUYECKOM 3aHATHH. Bpewms, 3arpaunBaemMoe Ha
noAroToBKy — 7 dacoB. K 4 3ansaTusiM 1o paszeny «IEKTpUUECTBO M MarHeTU3M» MOATOTOBKA

21




BKJIIOYAaeT B ce0s MPOCMOTP JIEKLIMOHHOTO MaTepuaia, 3aTpadyrMBacMoe BpeMs B ceMecTpe — 2
qaca.

Ha mnoaroroBky K MpakTU4YECKMM 3aHATHAM B TPETbEM CEMECTPE BpeMs HeE
IIPEYCMOTPEHO.

Pewenue oomamnux KOHmMpPOIbHLIX 3a40ay

Pewenue 3a0au doma no sncenanuio

B mepBom cemecTtpe pemieHue 3amad 10 TeMaM «3aKOH BCEMHUPHOTO TATOTCHHS.
[IpeobpaszoBanus ['anmunes. CTO», «Kocmuueckue ckopoctn», «CoyaapeHue mapoB

Bo BTOpOM cemecTpe: 1o TeMe «IEKTPOCTaTHKa», 10 TeMe «l1ocTosHHBIN TOK» , 110 TeMe
«MarHuarocraTuka.

B tperpem cemectpe no teme «l'eomerpuyeckas ontuka. Ilonsgpusanus csera», o teme
«MuTepdepenius u qudpakuus cBeray, o Teme «KBaHTOBBIE CBOWCTBA CBETa»
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Iloozomoexa kK umozo6o0ii KOHMPOJILHOU padome

B xoHIle mepBoro ceMecrpa — HMTOTOBas KOHTPOJbHAs paboTa MO PEIICHHUIO 3a1ad WU
HTOTroBBIN TecT Nel.

B koHI1e BTOporo ceMecTpa — HTOroBbIi TecT No 2.

B xoHIIe TpeThero ceMecTpa — UTOrOBEIN TecT Ne 3.

B koHI11e TpeThero cemecTpa — HTOroBuIil TecT Ne 3.

Y4eOHO-MEeTOINYeCKOe 00eCleYeHue CaMOCTOSITEIbHON pabOThl CTYAEHTOB IIO
mucrumnae «@usnkaynpencrasieHo B [Ipunoxxenun | u BkitogaeT B ceOst:

HJIaH-Fpa(l)I/IK BBIIIOJIHEHHUSI CaMOCTOSTEIILHOMN paGOTbI o AUCHHUILIMHE, B TOM YHCIIC
IMPUMEPHBIC HOPMEI BpEMCHHU Ha BBIITOJIHEHUEC 10 KAXKJIOMY 3aJIaHUIO,

XapaKTCPUCTHUKA 3aILaHI/II71 JUIA CaMOCTOSTCILHOMI pa6OTI)I CTYACHTOB MU MCTOAUYCCKHC
PEKOMCHAAMH 110 UX BBIITOJIHCHHIO,

TpeOOBaHUS K MPEACTABICHUIO U O(OPMIICHUIO PE3yJIbTaTOB CAMOCTOSTEILHOW PaOOTHI;
KPUTEPUHU OLICHKH BBIIIOJIHEHUSI CAMOCTOSITENIbHOM pabOTHI.

IV. KOHTPOJIb JOCTUXXEHUSI LIEJIEA KYPCA

N Konrpomupye OneHouyHbIe CPECTBA -
MBbI€ MOTYJIH/ Komp! u aTansl popmupoBaHus HAaMMEHOBaHUE
pa3zensl / TEMBI KOMIIETCHIIUH TEeKYIUN IIPOMEIK
JUCLHUTIITUHBI KOHTPOJIb yTOYHast
aTTecTalu
s
1| Paznen 1. cobeceoBa | DK3aMeH
dusnueckue OIlK-1 HHE Bomnpocsr
OCHOBBI (oy-1) | 1-16
3Haer
MCXaHUKHU KOJIJIOK
BUYM
(0Y-2)
nabopatop | Dk3aMeH
HbIE Bonpocsr
Yeer paborsr | 1-16
(TIP-6),
KOHCHIEKT DK3aMeH
Braneer (TTIP-7) | Bompocsl
1-16
2| Paznen 2. 3Haer cobecenoBa | DK3aMEH
OcHOBBI OIIK-1 HHE Bomnpocsr
TEPMOJANHAMHUKHU (Oy-1) | 17-35
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u KOJITOK
MOJIEKYJIIPHOU BUYM
busuKu (0Y-2)
nmabopatop | Dk3ameH
HbIC Bomnpocst
Yaeer pa6oter | 17-35
(ITP-6),
KOHCIIEKT DK3aMeH
Biageer (TTP-7) | Bompocsl
17-35
Pasznen 3. cobecenoBa | Dk3aMeH
Onekrpocratuka | OIIK-1 HHE Bomnpocsr
U TIOCTOSHHBIN (OY-1) | 36-53
N 3Haer
ANEKTPUUECCKUIN KOJIIOK
(0OV-2)
maboparop | Dx3ameH
HBIE Bompocsr
Yeer pa6otsr | 36-53
(HP-G)!
KOHCIIEKT DKk3aMeH
Bnageer (TTP-7) | Bompocsl
36-53
Paznen 4. cobecenoBa | Dx3aMmeH
Onexkrpomarrer | OIIK-1 HHUE Bonpocer
U3M (OV-1) | 54-75
3Haer
KOIIIOK
BUYM
(0VY-2)
nmabopatop | Dk3ameH
HbIE Bonpocsr
et pabotsr | 54-75
(HP-G),
KOHCIIEKT DK3aMeH
Bmageer (TTIP-7) | Bompocsl
54-75
cobecenoBa | Dx3ameH
OIIK-1 3HaeT HHUE Bomnpocsr
(OVY-1) | 76-99
KOJIJIOK
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BHYM
(0VY-2)
nabopatop | Dk3aMeH
HBIE Bonpocsr
Yneet pabotel | 76-99
(TTP-6),
cobecenoBa | Dx3ameH
HHE Bonpocsr
- 76-99
Bnaneer (O¥-1)
KOJUTOK
BUYM
(0VY-2)
6| Pazmen cobecezoBa | DK3aMeH
BosHoBas OIlK-1 HHE Bomnpocsl
ONTHKA (Oy-1) | 100-111
3HaeT
KOJITIOK
BUYM
(0VY-2)
nabopatop | DK3aMeH
HbIE Bonpocsr
Yneet paborst | 100-111
(HP-G)!
KOHCIIEKT DKk3aMeH
Brnameer (TTP-7) | Bompocsel
100-111
Tumnossle KOHTPOJIBHBIC 3alaHuA, METOANYCCKUC MaTCpHUaJlbl,

OIPENCISAIONINE MPOUEAYPhl OLCHUBAHUS 3HAHWN, YMEHUW W HABBIKOB W

(WK) omBITA IEATENLHOCTH, a TAKXKE KPUTEPUH U TTOKA3aTeNd, HEOOXOIMMbIe

Uil OLIEHKM 3HAHUM, YMEHHUM, HABBIKOB W XapaKTEPU3YIOLIWE OTarlbl

dbopMupoBaHUsSI KOMIIETCHIIMH B TMIPOIECCE OCBOCHMS 0O0pazoBaTeIbHOMN
porpaMmsbl, ripejicTaBiieHbl B [Ipunoxenuu 2.

V.CIIMUCOK YUYEEHOM JIMTEPATYPBI U

NHOOPMAIMOHHO-METOANYECKOE OBECIIEYEHHUE

JANCHUITIJINHBI
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OcHoBHas JuTEpaTypa

1. AnemkeBuy, B.A. Kypc ob6meit ¢uszuxku. MonekynsapHas dusnka
[DnekTpoHHBIN pecypc] : yueOHuK / B.A. AnemikeBuy. — DJIEKTPOH. AaH. —
MockBa : ®wusmariut, 2016, — 312 c¢. — Pexum pgoctyna:
https://e.lanbook.com/book/91145

2. AnemkeBuy, B.A. Kypc oOmeit ¢uzuku. Ontuka [DIeKTpOHHBIH
pecypc] : yueOnuk / B.A. AnemkeBud. — DJEKTpPOH. JaH. — MoCKBa :
Du3MaTINT, 2011. — 320 C. — Pexum JOCTyIIA:
https://e.lanbook.com/book/2098

3. Kunrcen A.C., Kypc o6meii ¢usuku. OcHoBol ¢usuku. T. 1.
Mexanuka. DnekTpuuecTBO U MarHetusM. Konebanus v BoiHbl. BonHoBas
onTHKa [DIEeKTpOHHBIN pecypc]: Yueb. mocobue: nis By3oB. / Kunrcen A.
C., JlokmwH I'. P., OnexoB O. A.; ITox pen. A.C. Kunrcena. - 2-e u3n., ucmp.
- M. : ®USMATIIUT, 2007. - 704 c. - ISBN 978-5-9221-0753-2 - Pexxum
nocryma: http://www.studentlibrary.ru/book/ISBN9785922107532.html

JlonoJiHUTeIbHAS JINTEPaTypa
Mexanuka, MoJiekyJasipHasi pu3nKa, JJIeKTPHIECTBO H
MarLerusm, Onruka

1. benonyukun B.E., Kypc obmeii ¢uszuku. OcHoBbl ¢uszuku. T. II.
KBanToBass u crarucruueckas ¢usuka. TepMoanHamuka [DIEKTPOHHBIN
pecypc]: Yueb. nocobue: mna By3oB. / benonyukun B. E., 3aukun JI. A.,
Hunentok 0. M. - 2-e u3z., ucnp. - M. : DUSMATIIUT, 2007. - 608 c. -
ISBN 978-5-9221-0754-9 - Pexum J0CTyma:
http://www.studentlibrary.ru/book/ISBN9785922107549.html

2. CyxanoB N.H., OcHOBBI onTUKHU. TeopHsi ONTHYECKOTO U300paKEeHUs
[DnexkTpoHHbI pecypc]: yueoHoe nocodbue / CyxanoB N.U. - HoBocubupck :
N3a-Bo HI'TY, 2015. - 108 c. - ISBN 978-5-7782-2745-3 - Pexxum nmocrymna:
http://www.studentlibrary.ru/book/ISBN9785778227453.html

3. JlaGopatopHblii MpakTUKyM Kypca oOmieit ¢usuku. Paznens
"KoneGanust u Bosubl", "MomnekynsipHas ¢usnka [DIeKTpoHHBIA pecypc] :
yueOHoe mocooue / M.B. benoBa [ ap.]. — DnekTtpoH. naH. — Mocksa :
HUAgAyY MHoOHU, 2012. — 200 c. — Pexum  nocryna:
https://e.lanbook.com/book/75946

4. BapnansHn B.A. ®u3suyeckue OCHOBBI OINTHUKU [DJIEKTPOHHBIN
pecypc]: ydebHoe mocobue/ Bapmansun B.A.— DIeKTpOH. TEKCTOBBIC
nanusle.— HoBocubupck: CuOuUpcKuil TOCYyIapCTBEHHBIM YHHUBEPCUTET
TeJIeKOMMYHUKaui U uHpopMatuku, 2015.— 235 ¢.— Pexum nocrymna:
http://www.iprbookshop.ru/40554.html

5. Pemnens C.B. OcHOBBI OoNTHKH [DIEKTPOHHBIA pecypc]: ydueOHOe
nocobue/ Pemnens C.B.— DnexkTpoH. TekcToBble AaHHbIe.— ExarepunOypr:
VYpanbckuii ¢enepanvubiii  yauBepcutetr, 9bC ACB, 2013.— 132 c.—
Pexxum moctyna: http://www.iprbookshop.ru/68363.html
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6. langapoB B.M. OcHOBbI (U3MYECKOW U KBAHTOBOH OINTHUKU
[DnekTpoHHBIN pecypc]: yueOHoe nocobue/ [llanmapos B.M.— DnekTpoH.
TEKCTOBbIE AaHHble.— ToMmck: TOMCKHMII TOCyIapCTBEHHBI YHUBEPCHUTET
CHUCTEM YyIpaBlieHuss u paguodiekTponuku, 2012.— 197 c.— Pexum
nocryma: http://www.iprbookshop.ru/14018.html

7. CrenanoBa B.A. ®usuka. OCHOBBI BOJTHOBOU ONTUKH [ DIEKTPOHHBIM

pecypc]: yuebnoe nocodbue/ CrenanoBa B.A.— DIeKTpOH. TEKCTOBbIE
nanaeie.— M.: M3paTenscknii Jlom MUCuC, 2012.— 128 ¢.— Pexum

noctyna: http://www.iprbookshop.ru/56600.html
Ilepeuens pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHUKANMOHHOM ceTn «AHTEepHeT»

CTyAeHThl MOTYT MOJYYUTh JOCTYI K DJICKTPOHHBIM 00pa3oBaTElbHBIM pecypcam
yepe3 cait JBOY (moctyn ¢ caiWita Hayuynoit OuGmmorexku JIBOY) URL:
http://www.dvfu.ru/web/library/rus_res

1. Enmnoe okno mocryna k o6pasosarensHbiM pecypcamURL: http://window.edu.ru

2. DrekTpoHHO-6ubIMOoTeuHas cuctema Msnarenscrsa "Jlans" URL: http://e.lanbook.com

a TaKke B cBOOOIHOM jocTyrie B IHTEpHET:

1. Studentlibrary [Dnexrponnas 6ubamoreka yuedbnoit PDF-nureparypst u yueOHHKOB auist
By30B. (OecrutaTHble momHoTekcToBble yueOnuku] URL: http://www.studentlibrary.ru/cgi-
bin/mb4

2. BuptyanbHbie nabopaTopHbIe padoThI http://barsic.spbu.ru/www/lab_dhtml/,
http://www.all-fizika.com/article/index.php?id_article=110

Hepeqeﬂb HH(])OpMaIII/IOHHI)IX TEXHOJOTUil " IMpOorpaMMHoOro o0ecneueHus

[Ipumopckuii  kpait, 1. BmamuBocrok, | 1) IBM SPSS Statistics Premium Campus
OpynseHckuid p-H, Pycckuit Octpos, yu. | Edition. [MocraBmmk 3A0
Asike m., . 10, xopnyc L, ayn. L 501, | IlporHoctuueckue pemieHus. Jloroop
YueOnass ayauropust st mpoBeneHus | DA-442-15 or 18.01.16 mor 5. Cpok

3aHATUN JIEKIIMOHHOIO, IPAKTHUYECKOro W | JEUCTBUSA ZI0OTOBOpPA 30.06.2016.
CEMHUHApPCKOTO  THWIA, TPYNMoBbIX U | JluneHsus 6eccpodHo.

WHIUBUTyaJIbHBIX koHcynbpTanuil, | 2) SolidWorks Campus 500. ITocraBiuk
TeKylero KoHTposis u mnpomexyrounoit | Commn Bopkc P. Iloroop 15-04-101 ot
aTTeCTAlUU. 23.12.2015. Cpok [neicTBHS J10rOBOpa

15.03.2016. JIuniensust 6eccpoyHo.

3) ACKOH Kowmnac 3D v17. IlocraBmuk
HaBukom.  JloroBop  15-03-53  or
20.12.2015. Cpoxk pjeiicTBuA J1OTOBOpPA
31.12.2015. JIunien3us 6eccpodHo.

4) MathCad Education  Universety
Edition. TlocraBmuk Codt Jlaiin Tpeiin.
Horosop 15-03-49 ot 02.12.2015. Cpok
eHCTBUS JIOTOBOpA 30.11.2015.
JIunensust 6eccpoyHO.

5) Corel Academic Site. ITocraBimk
Codt Jlaitn Tpeiin. Jorosop DA-442-15
or 18.01.16 nor 4. Cpok pgeHcTBuUs
JIOTOBOpPA 30.06.2016. Jluuensus
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3akoHumiIack 28.01.2019.
6) Microsoft Office, Microsoft Visual
Studio. ITocraBmmk Codr Jlaiin Tpeiin.
Horosop DA-261-18 ot 02.08.18 mot 4.
Cpox npeiictBus pgorosopa 20.09.2018.
Jnnensus go 30.06.2020.

VI.METOANYECKUNE YKA3ZAHUSA
IO OCBOEHUIO JUCHUMIIVINHBI
HuciumnHa «®u3nka» CTPYKTypHpOBaHa MO MNpUHOUNY «OT YacTHOro K

obmemy». Takoi mMmoaxoa B yd4eOHOM IIpoIlecCe IO3BOJIAET IOCEI0BATEILHO
CHUCTEMaTU3UPOBATh 3HAHUS CTYJEHTA, YTO CIOCOOCTBYET JIYYIIEMY YCBOSHHIO
TUCUUIUIMHBL. V3ydeHue MUCHMIUIMHBI MPEANnoaaracT MoCTynaTeaIbHbIN MOIX0/T 10
MPUHIMITY YCIOKHEHUSI OT 3HAKOMCTBA C TEOPUEH U PACCMOTPEHUS MPAKTHYECKHUX
MIPUMEPOB, IO CAMOCTOSITEILHOTO U3YUYEHHUSI TUCITUTIIUHBI.

B mpomecce wu3ydeHuss Matepuanga ydeOHOro Kypca MpeArnojararoTcs
pazHooOpasHbie (opMbI pabOT: JIEKIMU, MPAKTUUCCKUE 3aHATHS, J1a0OpaTOPHBIN

MPaKTUKYM, CAMOCTOSITENIbHAs padoTa.

Jlekuuu MPOBOAATCS B BUAE NpE3EeHTAUMHA. B HUX OCBEIIAIOTCSA BOIPOCHI,
COOTBETCTBYIOIIME TemaTuke jJekuuid (pazzen |). Haubonee BakHble BOMPOCHI U
TEOpEMBbI pa30oUpaloTCA YCTHO C Y4acTUEM CTYJeHTOB. Llenb JeKunoHHOro Kypca —
JaTh 3HAHUS CTyAGHTaM B o0nacth  (U3UKH, 3aJ0XKUTh HaydyHblE H
METOJI0JIOTUYECKUE OCHOBBI JIJISl CAMOCTOSITENIbHOM paboThl CTYACHTOB, IPOOYAUTH
B HUX MHTEpeC K Oyaymien npodeccun.

[Ipu M3yyeHun NUCHUIUIMHBI OCYIIECTBISAIOTCS TEKYLIUH, IPOMEXKYTOUHbBIN U
WUTOTOBBIN KOHTPOJIb MO JUCLUIIIINHE.

Texymuit koHTpodb (TK) ocHOBaH Ha YCTHOM OIpoce pa3 B HEACIIO.
OcnoBHass 1uenp TK: cBoeBpeMeHHass OILIEHKA YCIEBAEMOCTH CTYAECHTOB,
noOyxjaromas ux padboTaTh pPaBHOMEPHO, HCKIIOYash Mayble 3arpy3kd WU
neperpy3ku B TEUEHUE CEMECTpa.

[Tpomexyrounbiii koHTpoib (IIK) — ocymecTBisiercst B ¢popme pyOexkHBIX
KoHTposbHBIX paboT (PKP). U TectupoBanus mo pazpenam. Lens IIK: moGynuts
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CTYJIEHTOB OTYUTAaThCSl 3a YCBOEHUE pasjefia JUCUUIIMHBI HAKOIUTEIbHBIM
o0pa3oM, T.e. CHayayia 3a IEpBbIM, 3aTeM 3a BTOPOH pa3fenbl Kypca. Y CIEmHOoe
Hanucanue PKP mo3BosisieT cTyAeHTy paccuMThiBaTh Ha BBICTaBJICHHUE JIOCPOYHOM
AK3aMEHAIMOHHOW OIIEHKH. 3a IUKJ 00yueHus npexycmoTpero 6 PKP u 6 ceancos
TECTUPOBAHMUS.

HrtoroBeiii koHTponbs mo auciuiiuHe (MKJ[) - sTo npoBepka ypoBHs
y4eOHBIX JTOCTHXKEHUH CTYIEHTOB MO BCEeW AUCHMIUIMHE 3a cemecTp. Dopmbl
KOHTpoJis: 3a4eT. llpoBoautcs TpaauuMoHHBIM crnocoboMm. Llenp wuTOroBOTO
KOHTPOJISL: MpOBEpKa 0a30BbIX 3HAHWM JUCLUMIUIMHBI, TOJIYYEHHBIX MpU €€
M3YyUYCHUH, JMOCTATOYHBIX I TOCIEIYIOero Oo0ydeHuss u  Oyaymiei

npoeccuoHaIbHOM 1eITeTbHOCTH.

PexoMeHnaanum no padore ¢ JJUTEPATYPOM: MPOCIYIIAHHBIA MaTepra JIEKIIUH
CTYACHT JOJDKeH mpopaboTarh. s 3TOro B mpoIlecce OCBOCHHUS TEOPETHUYECKOTO
MaTepuaia JUCHUIUIMHBI CTYJCHTY HEOOXOJMMO BECTH KOHCIEKT JICKIUH U
n00aBIATh K JICKIIMOHHOMY Marepuany HWH(OpMaIni, TMOJyYeHHYIO U3
PEKOMEHTyeMOU JTUTEPATYPhI MM MHTEPHET HCTOYHHUKOB.

KoHcnekT nekiuii peKoOMeH1yeTcsi HaYMHaTh C MJIaHa W3JIaraeMoro MaTepHaia,
9TOOBI JIJIs1 CeOsI CTPYKTYpUPOBATh COOTBETCTBYIOIIYIO TEMY JICKITMU. KOHCTIEKT He
JOJDKEH OBITh JIOCIOBHBIM. JKenaTeNbHO 3amuChiBaTh JICKIMOHHBIA MaTepual
KpaTKO, TOJBKO CaMoO€ CYIIECTBEHHOE. PEeKOMEHIOBaHO HMCMOJIB30BAThH IO IS
3aMETOK WJIM BOIIPOCOB, KOTOPBIC CTYJCHT HE MOHSJI BO BPEMs JICKIIWUH, JIJIS TOTO,
9TOOBI UX YTOYHHUTH y MPENOAaBaTENsl, HO MPEIBAPUTEIHHO MOMBITABIINCH HAUTH
OTBET CaMOCTOSITENIBHO.

K nexmusmM HEOOX0MMO TOTOBUTHCS. J[JIs1 3TOTO CTYACHT AOHKEH MIPOCMOTPETh
Martepuan Oyaymied JeKIuHu 3apaHee, OTMETUTh il ce0si HauboJiee CIIOKHBIC WU

HCTIOHATHBIC MaATcpualibl JICKOWH, C TCEM, YTOOBI 3a1aTb BO BpEMs JICKIUH
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COOTBETCTBYIOIIME BOIPOCHI MPENoJaBarenato. Takod MOAXOJA IO3BOJUT JIETYE H
0oJjiee eTalbHO YCBOUTH JAHHYIO TUCIUIUIAHY.

[IpakTHyeckue 3aHATUS HALEJIEHbI HA 3aKpeIJICHUE JIEKIIMOHHOro MaTepuaia. K
HUM CTYJEHT JIOJKEH FOTOBUTHCS 3apaHee CaMOCTOSITENIbHO, U3yUYUB IUJIaH 3aHATHS,
COOTBETCTBYIOILYIO TEMY JIEKLIUU, PEKOMEHJOBAHHYIO [IPENOIaBATEIEM JIUTEPATYPY
U BONPOCHI JJi1 MOATOTOBKU. [IpoBeneHne MpakTUYECKOro 3aHATHS B ayIUTOPUU
HAaYMHAETCS ¢ YCTHOTO OINpOCa, TAKOW MOJIXOJ JAET BO3MOXHOCTH IPENOAABATEIIO
OLICHUTh T'OTOBHOCTh CTYJEHTA K BBINOJHEHUIO IIOCTaBJICHHBIX 3a1a4 B
COOTBETCTBYIOILIEH MpPAaKTHYECKOW paboTe, a camMoMy CTYACHTY IOJOUTH
OTBETCTBEHHO K IMOATOTOBKE K 3aHATHIO, YTO CIHOCOOCTBYET JIyUIIEMY YCBOEHHUIO
U3y4aeMoro MaTepuaia.

JIabopaTopHBIiI TPAKTUKYM MPOBOAMUTCS B Jlabopartopusix Kadeapbl (PU3HKU.
JUis TOATOTOBKM K 3aHATHIO CTYJIEHTY HEOOXOJUMO H3YyYUTh METOJUYECKUE
yKa3aHus 1o AaHHou pabote. IIpu BbINOSHEHUH 1a00OpaTOPHONU pabOThl CTYAEHTHI
NpUOOPETAIOT HABBIKK NPOBENCHUS (DUINYECKOTO IKCIEPUMEHTa U 00pabOTKU
HKCIIEPUMEHTAJIbHBIX JTaHHBIX. Bo Bpems 1ab0paTOpHOro MpakTUKyMa CTYIEHTHI
3HAKOMSITCSL C YCTPOMCTBOM W NPHUHIMIAMU JEUCTBUS (PU3NYECKUX TPUOOPOB U UX
AJIEMEHTOB.

BueaynutopHas camocrosiTenbHas paboTa HaleleHa Ha yriyOJeHue u
3aKperuIeHne 3HaHUM CTYJIEHTOB N0 JaHHOM aucuuiuinae. CamocrosTenbHas padbora
ONMUpaeTCsl Ha JEKIUOHHBIM MaTepuall, MaTepuan MPaKTUUYECKUX 3aHATUH WU
Ja00paTOpPHBIX PadboOT, KpOME TOTO JIOMOJIHUTEIBLHO CTYIEHT JOJDKEH H3y4aTh
COOTBETCTBYIOIYIO JIUTEPATYpPY MO AUCHUIUIMHE «DU3MKA», PEKOMEHIOBAHHYIO
npenogaBaTeneM. Buja caMoCTOATENbHONM paloThl: MOATOTOBKA K JEKIUSAM, K
PAKTUYECKUM 3aHATUSM U K Ja0OpaTOPHBIM paboTam.

PexkomMenaanum 1no NOArOTOBKE K JK3aMEHY: II0 JAaHHOM JUCLHUIUIMHE

MPEIyCMOTPEH 3K3ameH (2,3 cemecTp).
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Ha 3auérHoli Heene u B mepuoj CeCCUM HEOOXOIMMO UMETh MOJHBIA KOHCIEKT
JIEKIUI U popaboTaHHbIE IPaKTUUECKUE 3aHATHs. [lepeueHb BOPOCOB K IK3aMEHY
NOMEIIeHbl B (OHJIE OIEHOUYHBIX CpeACTB (mpuinoxeHue 2). ['oroButhbes K caaue
HK3aMEHa JIy4Illle CHCTEMaTUYECKH: MPOCIYIINBAs OUepeIHYIO JEKIUI0, TpopaboTan

OYUCPCAHOC ITPAKTUICCKOC 3aHATHUC, BBIIIOJIHHUB U 3alllUTHUB Ha60paTOpHBI€ pa6OTI>I.

VIl. MATEPUAJILHO-TEXHUYECKOE OBECTIEYEHUE
JUCHUATUIMHBI

[Ipumopckuii  kpaid, 1. Bianusocrok, | [lomemenue YKOMIUIEKTOBAHO
OpyH3eHckui p-H, Pycckuit OcTpoB, yi. | cienualn3upoBaHHON ydeOHOH Mebenbio
Askc m., n. 10, xopryc L, aya. L 501, | (mocamounbix mect — 32) ObGopynoBaHue:
VYuebHasg aymutopus Ui npoBeneHus | Jlocka ayJIUTOpHas, IIEPEHOCHOU
3aHATUH JIEKIIMOHHOTO, MPAKTHYECKOro W | KommbioTep (HoyTOyk Lenovo) ¢ cymKkoit —
CEMHMHApCKOr0  THMA, T[PYHNIOBBIX W | 1T

VHIUBUYAJIbHBIX KOHCYJIbTALIUH,
TEKYILIEro KOHTPOJS W MPOMEXYTOUHOU
aTTEeCTaIlHuN.
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[Tpunoxenue 1

MHHUCTEPCTBO HAVKHU U BBICIIIET'O OBPA3OBAHU S POCCUNCKON ®EJIEPAIIN

denepanbHOE rOCYIapCTBEHHOE aBTOHOMHOE 00pa30BaTEeIbHOE YUPESKACHHE
BBICIIIETO 00Pa30BaHUs

«/{aabHeBOCTOUYHBIN (eaepabHbI YHUBEPCUTET»
(ABDY)

HIKOJIA ECTECTBEHHBIX HAYK

YYEBHO-METOJUYECKOE OBECHEYEHUE CAMOCTOSTEJBHON
PABOTbBI OBYYAIOILIUXCA
10 AUCUHMILVINHE «DPU3uKa»

Cnenuansbaocts 10.05.01 KomnbrorepHas 60€3011aCHOCTD
crienuauianus «MaremaTiuyeckiue MEeToAbl 3alluThl HHGOpMaLIUU»
dopma NOArOTOBKYU OYHAS

BaaauBocTok
2019
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[Inan-rpaduk BRIMOIHEHUS CAMOCTOSTENBHON pabOThI O AUCLIUTIIINHE

Ne Hara/cpoxkn Bun IIpumepHbIe dopMa KOHTPOJIS
n/n BBLINOJTHEHUA CaMOCTOSITEJILHOM’ HOPMBI
padoThbI BpeMeHH Ha
BBLINTOJTHEHH
e (uyachl)
1 1-3 Henens IToaroroska k 20 YcTHBIN onpoc
oOyueHus 3aHATHSIM
2 4-7 weneins IToaroroska k 20 Tectrl, PKP
oOyueHus TecTupoBaHuio Ne 1 n
K PKP Nel
3 8-11 nenens IMoaroroska K 20 Tectsr, PKP
oOyueHus TecTUpOBaHUIONe 2 1
K PKP Ne2
4 12-18 nenens ITonroroBska k 30 Tectel, PKP
oOyueHus TecTupoBaHuioNe 3 u
K PKP Ne3
5 Ceccus IToaroroBka k 36 DK3aMeH
SK3aMEHY
Cemectp 2 .
1-16 nenens IToaroroBka x
A A CobecenoBanue,
1. o0OyueHus MIPAKTHYECKUM 60
MpOBEpKa OTYETA
3AHATUAM.
2 17-18 menmens [Toarororka k 30 Ompoc,
' o0yueHus KOJUIOKBUYMY cobeceoBaHNe
3 Ceccus IToaroroBka k 36 SK3aMeH
DK3aMEHY
Cemectp 3 ..
1-16 nHenens IToaroroBka x
1. A H CobecenoBanue,
o0OyueHus MPaKTHYECKUM 18 gac.
poBEpKa OTYETa
3AHATHAM.
5 17-18 nenens ToAroToBKa K Ompoc,
o0yJeHMSI 18 gac. cobecemoBaHue.
KOJUIOKBHYMY
s IToaroroBka k
3 Cece OAroTo 36 DK3aMeH

9K3aMEHY

33




Cemectp 4 .
IloaroroBka k
1. 1-6 nepens A CobecenoBanue,
MIPaKTHYECKUM 12
o0OyueHus MPOBEpKa OTYeTa
3aHSATHSIM.
2. 7-14 nenens [ToaroroBka k 12 Ompoc,
o0yueHus KOJUTOKBUYMY cobeceoBaHNe
IToaroroBka k
3 15-17 nenens A CobecenoBanue,
MIPAKTHYECKUM 3
o0OyueHus MPOBEpKa OTYeTa
3aHSATHSIM.
8. 18 Henens [ToaroroBka k 9 3auer
o0yueHus 3auéTy

CamocrosTenpHas paboTa CTyIEHTOB HalpaBiIeHa HA PEUICHUE CISAYIOIINX 3a/1a4:
- CTUMYJIMPOBAHUE PUTMUYHON yueOHOMU, TO3HABATENLHOM U TBOPUYECKOM EATEILHOCTH B
TEYEHHE BCETO CEMECTPA;
- COBEPILIEHCTBOBAHKE HABBIKOB MOMCKA HEOOXOIUMOM HAYYHOH U y4eOHO-METOANYECKOM

JIUTEPATYpPHI;

- COBCPIICHCTBOBAHUC YMCHPII;'I peuiaTtb (1)1/1314%01(1/16 3a]a4M pa3JIMYHOTO YPOBHS CJIOKHOCTH,

- Pa3BUTUC AHAJIUTUYCCKOTO MBIINIJICHUA 1 KOMMYHUKATUBHBIX CIIOCOOHOCTEH.

[Tpu mOATOTOBKE K MPAKTHYECKUM 3aHATUSM CTYACHTHl H3Y4alOoT HAy4uHYIO, YUeOHYI0 U
METOAMYECKYIO JTUTEPATYPy MO COOTBETCTBYIOIIEH TeME (CM. TEMBI 3aHIATHI MPAKTUYECKOW YacTh

Kypca).

[Tpu moxnroroBke k TectupoBaHuio U PKP cTyneHThl pyKoBOACTBYIOTCS TpeOOBaHUSAMHU K
UX MOATOTOBKE, NIPEACTAaBICHHBIMU B Meauanpe3eHTanuu «KpaTkuil Kype JeKIui 0 JUCHUILINHE
«®usuka»». [Ipumepusie BapuanTel PKP 1 TecTOBBIX 3a1aHu, a TaK)Ke KPUTEPUU UX OLICHUBAHUS

NMpEACTABJICHBI B ITPUIIOKCHUHN 2 «®DOH] OLIEHOYHBIX CpCACTB».

XapaKTepl/ICTI/IKa 3aJaHUiM 1JI CAaMOCTOSITEIbLHOM paﬁDTbI CTYACHTOB IO TUCUHUILJIUHE

«Du3uka»

Iloozomoexa k nabopamopusim padomam

[TonaroroBka K JaOOpPaTOpPHBIM padoOTaM 3aKJIFOYAETCS BO BHHMATEIHHOM TIPOYTECHUHU
METOJIMYECKUX yKa3aHUH MO BBIMOJHEHUIO JTA0OpAaTOPHOU PabOTHI, KPATKOTO M3JIOKEHUS €€
CYTH Ha CTPaHUILy Pa3BEpHYTOTO JIUCTA U MOJTOTOBKE K COOECEIOBAHUIO C MPETOaBaTeIeM
M0 KOHTPOJBHBIM BompocamM. B Tom ciydae, ecnu CTyIeHT He ycmen o0paborarhb
OKCIICPUMCHTAJIBHBIC NAHHBIC Ha na6opaT0pH0M 3aHATUH, OH IOOJDKCH 3aKOHYUTH PaCYCThI
JIOMa ¥ Ha CIEAYIOUIEM 3aHATHH cIaTh O(POPMIIEHHBIH OTYET Ha MPOBEPKY.

1. PaGoTa ¢ TeopeTHYeCKUM MaTEPUAJIOM.

I.[e.m;: IMOJIYUUTH XOPOIIHWEC 3HAHUA IO JUCHHUINNIMHE W HAYYUTHCA pa6OTaTB

CaMOCTOATCIIBHO.

3agaum:

- MpuoOpeTeHNEe HAaBBIKOB CAMOCTOSITEIBHON PAaOOTHI C IEKIIMOHHBIM

MaTepHAIIOM;

- HpI/IO6p€T€HI/I€ HABBIKOB CaMOCTOSITEJIbHOM pa6OTBI C OCHOBHOM H

JOTIOJIHUTEIIBHOW JINTEPATYPOM, IOJIb30BATHCS UHTEPHET — PECYPCAMHU;
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- YMEHHE aHaJIU3UpOBaTh NPAKTUYECKUE 3a/ayd, CTaBUTh M pelaTh
AHAJIOTUYHBIC 3a7a4H.

Pabora ¢ TeopeTueckUM MaTepuajoM JIOJKHA OCYIIECTBISATHCS HA OCHOBE
JEKIIMOHHOTO Kypca IHUCLMIUIMHBL. /[ 3TOro CTyIEHT JOJDKEH BECTH KOHCIIEKT
JEKUUH U yMETh paboTaTh C HUM.

PabGora ¢ surepaTypoll mpeanosaraeT CaMmOCTOSTENbHYIO paboTy cC
yueOHUKaM{, KHHTaMHd, y4e€OHbIMH  TMOCOOWSMHU,  Yy4eOHO-METOAMYECKUMU
NOCOOMSIMU IO BBIIIOJIHEHUIO KypCOBOM pabOThl U BBITYCKHOW KBaJIM(PUKAITMOHHON
paboThl, C HOPMAaTUBHO-NIPABOBBIMM HCTOYHUKaMH. llepeyeHb JUTEpaTypBHI:
OCHOBHOM, JONOJIHUTEJIBHOW, HOPMATUBHOM WM HWHTEPHET-PECYPCOB NIPHUBEICH B
paznene V «YueOHO-MeTonuyeckoe oOecredeHne AMCHUIUIMHBDY HACTOSILEH
pabouei IporpaMmel.

YMeHue caMocTOSTeNIbHO pPAadOTaTh C JIUTEPATypOd SBISETCS OJHUM U3
BOXHEHMIINX YCIOBUHA OCBOEHMs AMCHUUIUIMHBI. llonck, u3yueHue u mpopaboTka
JUTEPATYPHBIX UCTOYHUKOB (POPMHUPYET Y CTYAEHTOB HAay4HbIA CIOCOO MO3HAHUA,
BbIpa0aThIBa€T HABBIKM YMEHHsS Y4YUThCS, IIO3BOJIIET B JajbHEillieM B
MPaKTUYECKOM paboTe MOocie OKOHYAHUS YHHUBEPCUTETA MPOAOJKATH MOBBIIIATH
CaMOCTOSITENIbHO CBOIO KBIU(PUKAIMIO M MPUOOPETATh HYKHbIE KOMIIETEHIIUU IS
JTadbHEUIIero pocra B mpodeccum.

CamocrosiTenbHas paboTa C JHUTEPATypHBIMU HCTOYHMKAMU TpeOyeT OT
CTYJCHTa YCUAYMBOCTH, TEPIEHUS U COCPEAOTOUYEHHOCTHU. YUTOOBI Jydille MOHATh
CYLIECTBO BOIPOCA, KEIATEIbHO 3aKOHCIIEKTUPOBATh HM3y4aeMblil Marepuall,
clelaTb HYXHble TIOMETKH, OTMETUTh BOIPOCHl ISl KOHCYJBTALlMM  C
IIPENOIaBATEIIEM.

2. IToAroroBKa K KOHTPOJIbHBIM padoTam.
Heab: moiydynuTh XOpOUIME 3HAHMUS MO TUCHUIUIMHE U HAYYUTHCS paboTaTh

CaMOCTOSITEIILHO.
3agaun:
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- IPUOOpETEHNE HABBIKOB CAMOCTOSATEIHHON pabOThI pelIeHHs 3a/1a4;

- TNPUOOPETeHHE HABBIKOB CAMOCTOSITEIbHOM paboOThl C OCHOBHOM U
JOTIOJTHUTENBHON JIUTEPATYPOM, II0JIB30BATHCSI HHTEPHET — PECYPCaMU;

- YMEHHME aHaJIW3UpOBaATh IIPAKTUYECKHE 3aJayd, CTAaBUThb M peEIIaTh

AHAJIOTUYHBIC 3aa4H.

KoHTponbHbIE pabOThI MO3BOJIAIOT 3aKPETHUTh TEOPETHICCKUN MaTepHa
Kypca. B mpoiecce uzydeHuss GU3MKA CTYJIEHT JOJDKEH BBINIOJHUTH B
KaXJIOM CeMeCTpe TPU KOHTPOJIbHBIE paOboThl. Pemenne 3a1a4 KOHTPOIBHBIX
paboT SIBJISETCS MPOBEPKOM CTEMEHH YCBOCHHSI CTYJICHTOM TEOPETHYECKOTO
Kypca, a OlleHKa MpernojaBareis Ha paboTy MoMOrarT eMy jaopaborarh U
MpaBUIBLHO OCBOWUTH pa3W4yHbIC paznensl  Kypca ¢usuku. Ilepen
BBITIOJIHEHUEM  KOHTPOJIBHOM  pabOThl ~ HEOOXOJUMO  BHHUMATEIILHO
O3HAKOMUTHCSI C TMPUMEpaMH pEIICHUS 3aJad 10 JIaHHOW KOHTPOJIbHOU
paboTe, ypaBHEHHSMH W (GOpMyJaMH, a TaKXKE CO CIPABOYHBIMHU
MaTepHaJIlaMHU.

MeToauveckue yKa3aHus K BbIIIOJHEHUIO KOHTPOJIbHOM padoThlI.

KoHTponbHYI0 paboTy ClieTyeT BBITIOJHITh aKKypaTHO. |1 mosicHeHus
pElIeHUs 3a/1a4u TaM, TJe ATO HY>KHO, aKKypaTHO CJeNaTh YePTEXkK; perieHue
3aJ1aud ¥ UCTIOJIb3yeMbIe (DOPMYITBI TOHKHBI CONTPOBOXKAATHCS TOSICHEHUSIMU;
B TOSICHEHUSIX K 3a7adye HEO0OXOJMMO YyKa3blBaThb T€ OCHOBHBIC 3aKOHBI U
dbopMynBl, Ha KOTOPBIX Oa3WpyeTcs pEIICHWE JaHHOW 3ajadyu; Ipu
MOJIYYCHUHM PAaCYETHOW (OpMYNBI JUISI pEHICHUS KOHKPETHOW 3aaauu
MPUBOJNTH €€ BBIBOJ; 3a/lauyy PEKOMEHIYeTCsl PEIINTh CHaudajga B 00IIeM
BUJIC, T. €. TOJIBKO B OYKBEHHBIX 0003HAYCHUSX, TTOSICHSS IIPUMCHSICMbBIC TIPU
HancaHuu (opmyn OyKBeHHbIE O00O03HAUEHUWS, BBIYUCICHUS CIEAYyeT
MPOBOJIUTH C TIOMOIIBIO TIOJCTAHOBKU 3a/IaHHBIX YHUCJIOBBIX BEIWYUH B
pacueTHyto ¢opmyinay. Bce HeoOXomumble YHUCIOBbIE 3HAYEHHUS BEITUYHMH

JOJKHBI OBITH BhIpakeHbl B cucteme CU (cM. cripaBouHbie Matepuansi). [1o

36



OKOHYAHWE PEIICHUSI NPOBEPUTh EAUHUIIBI MOJYYEHHBIX BEJIMYUH [0
pacyeTHOW ¢opMyde U TEM CaMbIM TOATBEPANTh €€ TIPABWIBHOCTD;
KOHCTaHThl (PU3MYECKHUX BEJIMYUH U JPYTHUE CIPABOYHBIC JAHHBIC BHIOMPATH
13 TaOJIHIl.

BbinosiHeHue J1a00paTOPHBIX PadoT.

Heab: noayuyuTh XOpOIIME 3HAHUS MO JUCHUIUIMHE M HAYYUThCS paboOTaTh

CaMOCTOATCIIBHO.

3apaun:

- npuoOpeTeHUue HABBIKOB CaMOCTOATEIbHONM padOThl MpPHU BBINOJHEHUU

7a00paTOPHOTO MpakTUKymMa 3HAKOMCTBO C YCTPOWCTBOM M HPHUHILIMIIAMU

nencTBUA pu3ndeckux NpuOOPOB U UX IJIEMEHTOB;

- NpUOOPETEHHE HAaBBIKOB CAMOCTOSATEIbHOW pabOTBl C OCHOBHOW U
JOTIOJIHUTENBHON JIUTEPATYPOM, NIOJIB30BATHCSI HHTEPHET — PECYPCAMU;

- YMEHHE aHAJIM3UPOBATh PE3YNbTATHl (PUINUYECKOTO IKCIEPUMEHTA, CTABUTH

" PCIIAaTh aHAJIOITNYHBIC 3a/1a4H.

[Ipn npoxokmeHuu m1a0OPAaTOPHOTO MPAKTHUKYMa KaXAbIH CTYICHT
BBIMOJIHIET HECKOJIbKO JlabopatopHbix pabor. Ilepex BbImoiaHEHHEM
Ja00paToOpHON PabOThl CTYJIEHT JOKEH O3HAKOMUTCS C METOJUYECKUMU
yKa3aHUSMU K JaHHOW paboTe, MOATOTOBUTHCA K YCTHOMY OIPOCY IO
TEOPETUUECKOMY MaTepually, KOTOpPbIii TaM MpHUBEACH, pa3o0parbcs C
METOJMKON TMpoBeNeHUs (PU3NYECKOrOo DKCIEepUMEHTa U 00paboTKu
AKCIIEPUMEHTAJIbHBIX JAHHBIX; OTBETUTh HA KOHTPOJIbHBIE BOMPOCHI,
COCTaBUTH OTYET.

Kpurepuu oieHKH caMOCTOSATEILHOM Pad0THI — JIA00PATOPHOI PadoThI

50-60 61-75 6anioB 76-85 6an10B 86-100 6as110B
0aJJ10B (ynoBJieTBOpPHUT (xopo1uo) (OTJINYHO)
(Hey0BJIETB eJIbHO)
OpMTEJILHO)

Ouenka
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CoaepxaHue KpuTepues

W Pa6ora He | Pabora PaGoTa BeimonHeHa B | Pa0ora BEIITOJIHEHA B
E E BBIIIOJIHCHA BBIIIOJIHCHA HE | COOTBETCTBUH C | COOTBETCTBUH c
? E MOJIHOCTEIO. 3amanreM. He Bce | TpeboBaHMsIMY,
E. S BrIBOIBI HE | BBIBOJBI CJI€JIaHbl M | aKKypaTHO, BCE
2 23 clleNaHbI 000CHOBaHEBI pacy€Thl IpaBUIIbHBIC.
R BEIBOBEI 000CHOBAHEI.
Pabora He | [IpencraBnennsie | [IpeacraBineHHbie Pabora mpencraBiena
@ MpEACTaBICHa | pacy€Thl M OTYET | pacu€Thl BBHINOJHEHBI | B BHJIE OTYETa CO
E HE MOCJIENOBA | ITOCJIENOBATEIBHO, BCEMM ITOSICHEHUSIMHU.
% TEIbHBI U  HE | cUCTeMaTu3upoBaHbl | Bce pacu€rbl BbIION
s cucteMatu3upoBa | OT4eT BBINOJIHEH C | HEHBI C  TIOMOIIBIO
= HEBI HEOOIBIINMHU KOMIBIOTEPHBIX
2. HemxouéraMu porpamm
Her orBeroB | Teopernueckui Teopetnueckui OTBeTbl Ha BOIPOCHI
Ha BOIIPOCHI Marepuanl HE | MaTepual IIOJIHBIE, XOPOIIIO
3 YCBOGH IIOJrOTOBJIEH OpUEHTHPYETCS B
i Tombko  otBeThl | OTBETHI Ha BOMIPOCHI | TEOPETHYECKOM
= Ha dJIEMEHTApHbBIC | TIOJHBIE W/WM | MaTepuaie
& BOITPOCHI YaCTHYHO ITOJIHBIE MIPUBEICHUEM
g MIPUMEPOB it
E HOSICHEHUIA.
2 Hcnons3oBana
5 JIOTIOJTHUTEIIbHAS
auTeparypa

KYPCOBBIE PABOTHI — HE IPEJYCMOTPEHBI.

Bonpocel k 1a00paTopHbIM padoTaM 10 MOJIEKYJISIPHOM (PU3HKE M TEPMOAUHAMHUKE

PaGora 2.3

Omnpenesienne K03 GUIHEHTA TOBEPXHOCTHOI0 HATSIZKEHUS
YT0 Ha3BIBAOT PAUYCOM MOJIEKYJISIPHOTO AEUCTBUA?

1.

N

No o k~ow

HO‘{CMy cuiia, HeﬁCTBYIOHIaH Ha MOJICKYJY KXKUJKOCTHU B IIOI'PAHUYIHOM CJIOC, HAIIpAaBJICHA

BHYTpPb 00beMa JKUJKOCTH, €CIIM OHA TPAHUYUT C COOCTBEHHBIM Mapom?
Yto Takoe CuiIbl IOBEPXHOCTHOTO HATSKEHUS?
YTo Takoe MOBEPXHOCTHAS SHEPT U )KUJIKOCTH?
OOBscHUTE TPUYMHY BOZHUKHOBEHHS MOJIEKYJISIPHOTO JIABJICHUS B )KUAKOCTSIX.
ITouemy Masna CKMMaeMOCTh KUIAKOCTH?

O6’L$ICHI/ITC, Mmo4YeMy KHUAKOCTHU MaJlbIX 00BEMOB B CBOGOJIHOM COCTOSIHUH CTPCMATCA

npuobpectu hopmy mmapa.

JlaiiTe 1Ba BO3MOXHBIX ONpeAeTeHUs (CHJIOBOE M DSHEpreTudeckoe) Kod(pHuimeHTa

IMOBEPXHOCTHOI'O HATSXKCHUSI.




9.

10.

Hcxons U3 pa3auuHbIX ONpeieieHnil Koa(huIenTa moBepXHOCTHOTO HATSHKEHUs, JaiTe
BO3MOXHBIE pa3MepHOCTH B cucteme CU.

Ha npoBono4HBIi KapKac HaTAHYTa MbUIbHAS IUICHKA, HA KOTOPYIO ITOJIOKUIIU IETII0 U3
nerkoit Hutu. [leTna MoxeT UMeTh Pou3BOIIbHYIO (popMmy. Kakyro ¢popmy npumer nets,
€CJIN IUIEHKY IIPOKOJIOTh BHYTPH NETIN?

PaGora 2.5

Pacnpeneﬂenne MakcBeia

1.
2.
3.
4.

5.

KakoB ¢u3nueckuit cMbIci (YHKLIUHU pacpeaesaeHns MOJIEKyJI ra3a o CKopocTsim?

Kakoli BuJ umeer pacrpeeneHue MOoJIeKyJl ra3a o CKopocTsim?

KakoB ¢Qu3snueckuil cMmbici IUIOMAAM, OIpaHUYEHHON KpUBOW rpaduka pacnpeneiacHus
MOJIEKYJI I10 CKOPOCTSIM U OCbI0 abcuucc?

Yro Takoe Haubosiee BeposTHasg ckopocTh? Kak ee onpeaenutrs no rpaduky
pacnpenenenust Makcsemnna?

3anumure GopMyIibl Ul pacdeTa XapakTepHbIX CKOpOCcTel pacnpeneneHus Makcsea.

KakoBo cooTHOIIEHNE MEXKIY XapaKTepHbIMU CKOPOCTSIMU pacupeaeneHus Makcpea?

6. BriBenure popmyiy A MOTy4YeHUs: HanOosee BEpOATHON CKOPOCTH.

7. Kak BiusieT NMOBBILIEHUE TeMIEpaTypbl Ha BUJ pacupeneneHus Makcsemia? Cpaenaiite
PUCYHOK AJIs ABYX Pa3JINYHBIX TEMIIEPATYP.

8. Kak Bimser moBBIIIEHHE MacChl MOJIEKYJ Ta3a Ha BHJ pacrpeneicHus Makcpesuia?
Crenaiite pUCYHOK JUIsl MOJIEKYJI ABYX Pa3JINYHBIX Macc.

9. Bo CKOJIBKO pa3 U KaK U3MEHUTCS CPETHSS CKOPOCTH JBMKEHHSI MOJICKYJT TIPU TIEPEX0e OT
KHCJIOpOJa K BOIOpoy?

10.TIpm KakWX YCIOBHSAX paclpelesieHHe MOJEeKyJd Ta3a IO CKOPOCTSIM OIMCHIBAETCS
pacnpeznenenueM Makcsema?

Pa6ota 2.6

bapomerpuueckas popmyina

1. Kak pacnpezeneHbl MOJIEKYJIbl HAEATBHOTO ra3a B OTCYTCTBUH BHEIIHUX CHJIOBBIX MOJEH?

2. llpu u3MeHeHUuu TeMIlepaTypsl ra3a MEHseTCs JIM JaBJCHHE ra3a Ha HyJeBOW BbicoTe? A
KOHLEHTpaLus MOJIEKyI?

3. UTo mnpoucXOAMT C KOHIIEHTpalued ra3a Ha HYJIEBOH BBICOTE IPH YMEHBIIEHUU
TeMIepaTypbl?

4. Kakoil 2 ekt ucnonp3zyercs A ONpeieeHns: YacTOThl KoJIeOaHui OCHOBaHuUs Mpudopa,
MOJIETTUPYIOIIETO TEIJIOBOE JABMKEHNE MOJIEKYI?

5. Kakum 06pa3zom B JaHHOM paboTe MOXKHO MEHSThH «TeMIepaTypy raza»?

6. MOXXHO 1M TPOBOIUTH W3MEpPEHHs] KOJMYECTBA TIIEPECEUCHUH MIapuKaMH JIyda
¢doTomaTurKa Ha pa3HBIX BHICOTaX B T€UEHHE pa3HOTo BpeMeHn? OO0CHYITE CBOM OTBET.

7. Kakoli BUJ ©MeeT 3aBUCUMOCTb JIorapr$ma KOJIMYECTBa ePECeUeHUit OT BHICOTHI?

8. Uemy paBeH yrioBod KOA(PQHUIMEHT 3aBUCUMOCTH JIOrapu(ma KOJIHMYECTBa MepeceyeHn
OT BBICOTBI?

9. Kak yrnoBoit ko3 (UIMEHT 3aBHCUMOCTH Jiorapupma KOJIMYECTBAa IEPECeYeHUU OT
BBICOTHI 3aBHCHUT OT MAcChl MAPUKOB? A OT 4acTOTHI KoJieOaHWUN OCHOBaHUS MPUOOpa s
MO/JICIMPOBAHUS TEIUIOBOTO JBHKEHUS?

Pabora 2.9
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Onpenenenue cpeaHeid AJMHHBI cBOOOOHOro mpodera u 3¢ @¢eKTHBHOrO auamMerpa

MOJIEKYJI BO31yXa

1. Yro Ha3pIBaeTCs AMUHOM cBOOOAHOTO TTpodera? DPPeKTUBHBIM THAMETPOM MOJICKYI?

2. IlomyuuTe BbBIpaKEHHE [UISI CPEJHETO 4YHCIa CTOJIKHOBEHHH B CEKYHIY MOJIEKYIIbI
UJCATLHOTO Tra3a ¢ JAPYyruMu MoJiekynamu. Kak MOXHO OOBSCHUTH HAJIMYHE MHOKUTEIS
22 B 51oM BBIPAKEHUU?

3. 3anumute GopMyny CpeaHEH ITMHBI CBOOOAHOTO MpoOera MOJICKYN raza. JTa BEJIMYUHA
ci1abo 3aBUCHUT OT TemriepaTypsl ra3a. [louemy? Kak oHa 3aBuCHT OT AaBiieHus raza?

4. Kakoii popmymnoii BeIpaxkaeTcsi cpeiHsis apupMeTHyecKasi CKOpoCTb MOJIEKYJI raza’?

5. Hanumwmre ypaBnenue Kiameiipona-MenneneeBa A OAHOTO MOJIS MJICAIBHOTO ra3a u
IUTSL JIFOOOr0 KOJIMYECTBA ra3a.

6. Uto nHazwiBaeTcs yucioM Jlommuara? Yemy ono paBHo? Kak nHaititm umcio Jlommuara
yepes unciio ABoraapo?

7. BS3KOCTh ra30B Kak sIBJICHHE MIEPEHOCA MOJIEKYJIaMHU KOJIMYECTBA IBUKEHUSI.

8. BwiBox paboueii popMyIbL.

Pabora 2.8

OmnpenesieHne MOJIIPHOH MAacChl M INIOTHOCTH BO3yXa

1. Yro Takoe moup? Kak cBsi3aHBI MOJIb M YUCIIO ABOTaapo?

2. OCHOBHBIE  TIOJIO)KEHUS ~ MOJIGKYJISAPHO-KMHETHYECKOW  TEOpHHM  BEIIECTBa,  HUX
AKCIIEPUMEHTAIbHOE 00OCHOBAHHE.

3. Kaxkoiif raz nHaspBaroT uaeanbHbIM? [IpH KakuX yCIOBHSAX Uil PEeaJbHBIX Ta30B MOXHO
MPUMEHSTH (POPMYIIBI, MOTYYSHHBIE ISl UACaIbHOTO raza?

4. HamucaTh ypaBHEHHE COCTOSIHMSI MJ€albHOro rasza. llomyuyuTe M3 HEro ypaBHEHUs
U30IIPOLIECCOB.

5. 3anumute U chOpMYITUPYHTE IEPBOE HAYATIO TEPMOJMHAMUKH.

6. Uto Ha3bIBaeTCs 4HMCIOM cTeneHeill cBoOoabl Tena? OObBACHUTE, CKOJIBKO M IOYEMY
cTeneHedl CBOOOJIBI MMEET OJHOATOMHAs, [ByXaTOMHas, Tpex- (u Oojee) aroMHas
MOJIEKYJIa ra3a.

7. IlpuMeHMTDH epBOE HAYAJIO TEPMOJUHAMUKY IPU 00BSICHEHUHU U30MPOIIECCOB.

8. BriBox paboueii hopmybl.

Pabora 2.16

Onpenenenue BA3KOCTH KuAKOcTH 1o Metony Ilyaseiias

agrownE

OOBSICHUTH BO3HUKHOBEHHUE BA3KOCTU MIPU JBUKEHUH JKUIKOCTH.

Kak BA3KOCTB KHKOCTH 3aBUCUT OT TEMIIEPATYPHI?

Kakoe TeueHune KHIKOCTH Ha3bIBaeTCs JaMUHApHBIM? TypOyaeHTHBIM?

Yemy paBHo uncio PeiiHonpaca? O yem OHO rOBOpUT?

Beisectn Qopmyny Ilyaszeitng mis oObema >KUIKOCTH, HMPOTEKAIOLIEH uepe3 cedeHue
TpyOBI pasuyca R B enuHUIly BpeMEeHH.

PaGora 2.17

Onpene.nelme OTHOLIECHHUS TeIJI0EMKOCTEMN BO3/1yXa npH NINOCTOAHHOM JaBJCHHU M

1.
2.

nocrosinnom oo0nbeme metoaom Kiiemana u [lezopma

3anummre u chopMyIHPYHTE MIEPBOE HAYAIO TEPMOAMHAMUKHY .
Uto Ha3bIBaeTCAd YIEJIbHOW TEIIOEMKOCThI0 BemecTtBa? TemnoemkocThio? MosnsipHOi
TEII0OEMKOCTBIO?
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Uem oTiHMuarOTCs yaenbHAs UM MOJSIpHAs TEIUIOEMKOCTU? YKaXXHUTE€ UX Pa3MEPHOCTU U
CBSI3b JIPYT C APYTOM.

Uro Ha3pIBaeTcs 4YMUCIOM cTeneHei cBoOonael Tena? OOBACHHUTE, CKOJIBKO U IOYEMY
cTeneHedl CBOOOIBI MMEET OJHOATOMHAs, JByXaroMHas, Tpex- (i1 Oojee) aroMHas
MOJIEKYJIa rasa.

Hcnonp3yss mepBoe HA4ajlo TEPMOJMHAMUKU, MOJYUYUTE BBIPAKEHHE MJIS MOJSPHOU
TEIJIOEMKOCTH TIPU MOCTOSIHHOM 00BEME HJICaIbHOTO Ira3a, MOJIEKYJIbl KOTOPOrO MMEHOT |
CTerneHen cBOOOIbI.

[Tomyuure ypaBHeHue Maiiepa, CBA3BIBAIOLIEE MOJISPHBIE TEIIIOEMKOCTH HIEAIbHOIO raza
IIPU TOCTOSSHHOM JaBJIICHUHU M TOCTOSHHOM oObeMe. OO0bsicHUTE (U3MYECKUN CMBICI
MOCTOSAHHOM R B ypaBHeHnn Maiiepa u yKaxuTe €€ pa3MepHOCTb.

Kak BeIpaxkaercs oTHomeHue TeroeMkoctei y=Cp/CV depe3 uucio creneHeidr CBOOOIbI 1
MOJIEKYJ UJI€aJIbHOTO ra3a?

[ToueMy TeII0€MKOCTh Ta3a 3aBUCUT OT ycloBHIl HarpeBanus? Kakas u3 TeraoeMkocTeit
Cv u Cp 6omblie 1 mouemy?

Kakoii mpouecc HaspBatoT aauabatuueckum? Ilomyuute ypaBHenue Ilyaccona s
aanabaTUYecKoro mpoiecca.

Pabora 2.4c¢

Onpenenenue ko3(ppunueHTa BHYTPEHHEr0 TPeHUs KUAKOCTH 10 Metoay Crokca

AR

OOBsACHUTD BO3HUKHOBEHHUE BSI3KOCTU IPU JABUKEHUU KUKOCTH.

Kak BA3KOCTB )KHUKOCTH 3aBHCHT OT TEMIIEPATYPHI?

Kakoe TeueHune ®HuIKOCTH Ha3bIBaeTCs JaMuHApHBIM? TypOyaeHTHBIM?
Uemy paBno uncio PeiiHonbaca? O ueM 0OHO TOBOPUT?

BeiBectu pabouyto popmyiy.

Pewienue 0omamnux KOHmMPOILHBIX 300aY
JIisi caMONpPOBEpKH TOTOBHOCTH CTYJACHTA K BBIMOJHCHUIO KOHTPOJIBHOI paboThl,
Npe/UIaracTcsl PelinTh TPECHUPOBOYHBIC 3a/1a4d, Pa3MEIICHHbIE B JJIEKTPOHHOM Kypce
Blackboard, ¢ ykazanusimu U OTBETaMH.
KoHTposibHbIE pabOThI BHIIOIHSIOTCS B AJIeKTpoHHOM Kypce Blackboard.

Memoouueckue pekomenoayuu K 6bINOAHEHUI0 KOHMPOIbHOU PAdombl

Pexomenayetcst crneayronmii nopsgok pabotsl. CHavana HY)KHO BHHMATENBHO
MPOYUTATh YCJIOBUS 3aJladll U TOIBITaThCA €€ PeluTh. Eciu BO3HUKAIOT 3aTpyIHEHUs
P PEIICHUH, TO HYXKHO OOpaTUTHCS K YKa3aHHSIM, 3aT€M CHOBA BEPHYTHCS K PEIICHUIO
3anayn. PemmB ee, mpoBEpUTH MOTYUYEHHBIN OTBET.

Iloozomoeka k 3auemy Ui IK3AMEHy

3aueT U HK3aMEH HallpaBJIeHbl HAa IPOBEPKY 3HAHUM, YMEHUN U HAaBBIKOB, KOTOPHIE
CTYZIEHT IpuoOpeTaeT B TeueHue cemectpa. [lpu perynsapHol, cucremaTudeckoi pabore B
CEeMecTpe, CBOEBPEMEHHOM OTYETHOCTH IO 3a/JaHusM, CTYIEHTy He Tpelyercs
JIOTIOJIHATENBHOE BPEMs Ha MOATOTOBKY K 3K3aMEHY (3auUeTy), OH OLEHKY MOJydaeT IO
PEUTHHTY.
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[Tpunoxenue 2

MMHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA30OBAHUS POCCUMCKOM ®EJEPALIN
denepanbHOE roCy1TapCTBEHHOE aBTOHOMHOE 00pa30BaTENIbHOE YUPEKACHHE
BBICIIIETO 00Pa30BaHMUs

«/laibHEeBOCTOYHBIN (peepaibHbIH YHUBEPCUTET»
(ABDY)

IIKOJIA ECTECTBEHHBIX HAYK

®OH/I OHEHOYHbLIX CPEJICTB
10 AUCHMILINHE «Pu3uKa»

Cnenuanbaocts 10.05.01 KomnbrorepHas 60€3011aCHOCTD
cnenuanu3anusa «MaTeMaTHdecKkue MEeTOAbl 3aIUThl HHPOPMALIUK
dopMa OATOTOBKH OYHAasA

BaaauBocTok
2019
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Hacnoopr

(oHIa OLIEHOYHBIX CPEACTB M0 JUCUUILINHEe DU3HKaA

Koa u ¢popmysiupoBka
KOMIIeTeHIIUH

dranbl GOpMUPOBAHUS KOMIIETEHIIUN

OIlK-1

SABJICHUA W TPOUCCCHI
pelieHus
npodeCCHOHATBHBIX 3a1a4

CIIOCOOHOCTH
aHAJIM3UPOBATh (PU3UYECKHE
IS

3Haer

OCHOBHBIC (DH3WYECKHE 3aKOHBI M KOHIICIIUU: 3aKOHBI
KJIAaCCUYECKOM MEXaHWKH, Ba)KHEHUIINE KOHIICIIINHU
CTATUCTUYCCKON (DM3UKH M TEPMOIUHAMUKH; OCHOBHBIC
MOJIO)KEHUS KJIACCUYECKON JIIEKTPOAUHAMHUKU, TEOPHUIO
KoJieOaHUH M BOJIH, WCXOJHBIC TPHUHIIMITBI KBAaHTOBOM
MEXAHWKH; OCHOBHBIC TIOHATHS (U3UKH ATOMOB,
ATOMHOTO SIAPA U 3JIEMEHTAPHBIX YaCTHI]

Ywmeer

I0JIy4aTh u 0000111aTh TEOPETUUECKUE u
JKCIEPUMEHTAIIbHbBIE MaTepHuabl Hay4HO-
HCCIIEA0BATEIbCKUX palorax, aHaJIM3UPOBATh
¢usnyeckue SBICHUS H TPOIECCH MPH PEUICHUU
npogeccuoHaIbHBIX 3a/1a4

Bnaneer

COCTaBJISIET Hay4YHbIE€ OTYETHI, 0030pbl MO pe3yJabTaTaM
BBIMIOJIHEHUSI UCCIIEIOBaHMN; HaBbIKAaMM paboOTBl €
IEKTPHUUECKUM 000pyi0BaHUEM; HaBbIKaMU
COOJIFOJICHUSI TEXHUKU OE30MacCHOCTH U MPUMEHEHUs
(U3MYECKUX 3aKOHOB ITPH BO3SHUKHOBEHUH aBapuil

(HaI/IMeHOBaHI/Ie JUCILUITIINHBI, BU]T HpaKTI/IKI/I)

N  KouTtponupye OrneHOYHBIE CPECTBA -
MBIC MOJTYJTH/ Komp! u aTamnsl popmMupoBaHus HaMEHOBAaHHE
paszenbl / TeMBI KOMITETEHITHIA TEKYIIUH IPOMEXK
JACITUTUTAHBI KOHTPOJIb yTOYHAs
aTTecTalu
s
1| Pasmen 1. cobecenoBa | DK3aMeH
dusznyeckue OIIK-1 HHE Bomnpocsr
OCHOBBI (0y-1) | 1-16
MEXaHUKU 3naet KOJIJIOK
BUYM
(0Y-2)
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naboparop | Dx3aMeH
HBIE Bonpocsr
et pabots | 1-16
(TTP-6),
B KOHCTICKT DK3aMeH
Jaeet (TTIP-7) | Bompocsl
1-16
Pazpen 2. cobeceoBa | DK3aMeH
OCHOBBI OIIK-1 HUE Bomnpocsl
TEPMO/IMHAMHKH 3HaeT (Ov-1) | 17-35
u KOJUIOK
MOJIEKYJIIPHOU BUYM
busuKu (0V-2)
nabopatop | Dk3aMeH
HbIE Bonpocsl
Yaeer pa6oter | 17-35
(HP-G)!
KOHCIIEKT DK3amMeH
Bnageer (TTP-7) | Bompocsl
17-35
Pazpen 3. cobeceoBa | DK3aMeH
Onekrpocratuka | OIIK-1 HHUE Bonpocer
U TOCTOSIHHBIN (Oy-1) | 36-53
o 3Haer
ANEKTPUUECKUI KOJIJIOK
(OVY-2)
naboparop | Dx3ameH
HbIE Bomnpocsr
Yweer pabotsl | 36-53
(HP-G)!
KOHCTIEKT DK3aMeH
Bnameer (TTP-7) | Bompocsl
36-53
Paznen 4. cobecenoBa | DK3aMeH
Onexkrpomarner | OIIK-1 HHUE Bonpocel
U3M (OV-1) | 54-75
3Haer
KOJIJIOK
BHYM
(0VY-2)
naboparop | Dx3aMeH
Ymeer
HbIE Bomnpocsl
54-75
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paboTsr

(ITP-6),
KOHCHICKT OK3aMeH
Bnaneer (TIP-7) | Bompocsl
54-75
cobecenoBa | DK3aMeH
OIlK-1 HHE Bonpocsr
et (OVY-1) | 76-99
KOJUTOK
BUYM
(0VY-2)
naboparop | Dx3aMeH
HBIE Bompocsr
Yaeer pa6otsr | 76-99
(TIP-6),
cobecenoBa | Dx3ameH
HUE Bompocsr
- 76-99
Bnaneer (O¥-1)
KOJITIOK
BUYM
(0Y-2)
6| Paszmen 6. cobecenoBa | Dk3aMeH
BomHoBas OIlK-1 HHE Bomnpocsr
OITHKA (Ov-1) | 100-111
3Haer
KOJIJIOK
BHYM
(0VY-2)
naboparop | Dx3aMeH
HbIE Bomnpocer
Ymeer pa6orer | 100-111
(TTP-6),
KOHCIIEKT DK3aMeH
Bnangeer (ITP-7) | Bompocsl
100-111

IlIkaJjia oueHUBaHNsA YPOBHA CHPOPMHUPOBAHHOCTH KOMIIETEHIIUH
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Konx U DTanbl ¢dopmMupoBaHusi KpUTEpUH MoOKAa3aTeJu
bopmyauposka KOMIIETeHIUU
KOMIIETEHLM U
OCHOBHBIC sHaHWEe (Qu3ndecKux (CIOCOOHOCTH
(hm3maeckue BAKOHOB; c(hopMyITUpoOBaTE  OCHOBHEIE
BaKOHBI; OCHOBHBIX METOJIOB (pHU3MYECKHE 3aKOHBI;
OCHOBHBIE METOJIBI U [ IPUEMOB CIIOCOOHOCTh MPOBECTH
pHEMBI MPOBEICHUS (bu3HYecKnil SKCIEpHMEHT U
pOBEICHUS (u3nIecKoro OCYILIECTBUTh 00paboTKy
(br3rIecKoro DKCIICPUMEHTA U DKCIICPUMEHTAIBHBIX TaHHbBIX;
PKCIIEPUMEHTA 1 CTI0co00B CITOCOOHOCTH
BHACT croco0bl 00paboTku OOpaboTKH chopMyIUpoBaTh  OCHOBHEIE
N DKCIICPUMEHTAIBHBl PKCICPHUMEHTAIBHBIX [B3aUMOCBS3M  (HU3UKH €
(noporoBeIi X JTaHHBIX; ITaHHBIX; TEeXHUKOW, MPOU3BOJICTBOM H
YPOBEHb) OCHOBBI BHaHUE OCHOB [IpYTMMH HayKaMu
B3aHMOCBSI3U B3aUMOCBSI3U HanOoIee Ba)KHbBIC u
(bM3UKH C TEXHUKOH, (PU3MKH C TEXHHUKOH, (hyHIaMeHTaIbHbIC
IPOU3BOJCTBOM ¥ [IPOU3BOACTBOM U |[TOCTH)KEHHS ¢busnyeckoit
MPYTMMH HaAyKaMd  [IPYTUMH HayKaMu  [HAyKH
HanOoJiee BaKHBIC U [HAaWOOJIee BaXKHbIC U
(byrnameHTanbHBIe  (DyHIAMEHTAJIbHBIC
ITOCTIKSHUS ITOCTHKEHUS
(buzuyueckoil HAayKu  (pu3HUecKON HayKH
YMEHHE Ha OCHOBE CIIOCOOHOCTH PEIINTH 3a1ady,
OIIK-1 (hr3nIecKuX BOCIIOJIb30BaBIINCH
CIIOCOOHOCTBIO BaKOHOB pemiath OCHOBHBIMU bu3nIecKUMU
AHAIM3UPOBATH Bajaqu; yMEHHE BaKOHAMH; CIOCOOHOCTh
(pusnuueckue SBIEHUS [IPAMCHATE  3aKOHBI ycronp30BaTh MPOBECTH bu3nuecKuii
M TpoIecchl  Npu ORI AL IMeToZIbl M MPHEMbI PKCIIEPUMEHT M OCYIICCTBHTH
pereHun OOBSCHEHHS [POBEEHUS 00paboTKy
MpoeCcCUOHATBHBIX PasITMIHBIX (hnznIecKoro DKCIEPUMEHTAIIBHBIX JaHHBIX;
Bagay [IPOLCCCOB, DKCIIEPUMEHTA U HAy4HO 000CHOBBIBAaThH
HPUMCHATH CIIO0COObl 00PabOTKH [IPUHUMAEMBbIC METO/TbI
JIOTUHICCKUE MIPUEMBI pkcriepiMEHTAIBHBIX [PELICHHs TPOGECCHOHATBHBIX
ymeer MBILICHNS - QHATU3 |1agHpx; yMeHne Bagad
(IPOABUHYTHIA) | CHHTE3  NPH pyvensTh
PCIICHAN 3a1a4, ITOTUYECKHE MTPUEMBI
HayqHO MBIIJICHNAS - aHAIU3
000CHOBBIBATH M cuHTe3  mpH
[PUHAMAEMbIC pELLIEHNH 3a/1aY;
METO/IbI  PEIICHHS |ayuyyo
MPOGECCHOHANBHBIX |Jo o o r
panat MPUHUMAEMBbIE
METOJIbl  PELICHUS
Mpo¢eCCHOHATBHBI
X 3a/1a4
METOIaMu BIIaJICHUE HABBIKAMHU |CIOCOOHOCTh  MPOM3BECTU
TEOpPETHUECKHX M BBIOOpA BBIOOD ONITUMATEHOTO
. BKCIIepUMeHTaTpHbl O TAMAIBHOTO TIYTH criocoba  perieHus 3aaad,
. X wccnenoBanmii B PCHHCHUA  3a11d9 U b6 e0GHOCTD
(BBICOKUIA) FE— PHEMOB CIIOTE30BAHTLS
HaBBIKAMH perenus | |POBCACHHA BEIYMCIIUTEIBHBIX
(hHU3uIecKoro

Bagad

mporpamMm TIpu 00pabOTKH
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Mpo(heCCUOHANBHON PKCIIEPUMEHTA U PKCIICPUMEHTATBHBIX
MECATCIIBHOCTH ¢ cnocoboB MAaHHBIX IIPU IIPOBEACHUU
PUBJICYCHUEM 00paboTKH (pr3HIECKOro
COOTBETCTBYIOLICTO  PKCIEPUMEHTANBHBIX by opienyvenTa;
(hu3mKo- IMaHHBIX c
MaTEeMaTHYeCKOTO  [FCIIOJIb30BaHUEM
anmapara BBEIYUACTUTEIBLHBIX

[porpamm;

MeTtoaudyecknux pPEKOMEHIAIMHU, OIPEASMIOMMNX MPOIEAYPhl OICHUBAHUS

PE3YJIbTAaTOB OCBOCHHA JUCHUIIJINMHBI «Dusuka»

HpI/I HN3YUCHUU JUCITHUITIIMHBI OCYHICCTBIIAIOTCA TGKYIL[PIﬁ,

IIPOMEXYTOUYHBIA U UTOTOBBIM KOHTPOJIb 110 JUCLHUIUINHE.

Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOIUN U
NMPOrpaMMHOI0 o0ecreYeHu s

Texkymua KOHTPOJIb
Tekymrast arrectanys CTYyJICHTOB MO AUCIUIUTHHE «DHU3MKa» MPOBOIUTCS B
COOTBETCTBUM C JIOKAJIBHBIMU HOpPMAaTUBHBIMHU akTamu [IB®Y u sBisercs
oOs3aTenbHOM. Tekyias arrectanus Mo JAUCIUIUIMHE TPOBOIAUTCS B Gopme
KOHTPOJBHBIX MEPONPUATUNA TIO OICHWBAHUIO (PAKTUUECKUX PE3YJIbTaTOB
oOy4eHHs CTyIeHTOB (paboTa Ha MPAKTUYECKUX 3aHATHUSNX, CAMOCTOATEIbHAS
paboTa CTYJIEHTOB, TECTUPOBAHUE, BBHIIIOJHEHHE PAa3HOYPOBHEBBIX 3aJaHUM,
HamucaHue pyOeKHBIX KOHTPOJIBHBIX paboT). OOBEKTaMH OIICHHUBAHUS
BBICTYTAIOT:
- yueOHas JUCHUIUIMHA (AKTHBHOCTh Ha 3aHATHUAX, CBOEBPEMEHHOCTH
BBITIOJIHCHHSI PA3IMYHBIX BHUAOB 3aJaHUM, ITIOCEIIaeMOCTh BCEX BHJIOB
3aHATHI MO aTTECTyeMOW TUCHUIUINHE);
- CTCTICHb YCBOCHUS TEOPETUYECKHUX 3HAHHM;
- YPOBEHBb OBJIAJCHHUS TMPAKTHUYCCKHMH yYMCHHUSMH M HaBBIKAMH TI0 BCEM
BUJaM yueOHOI paboThI;
- PE3yNbTaThl CAMOCTOSITEIIBHON PabOTHI
KOMIUIEKCBHI OHEHOYHBIX CPEACTB
JIJISA TEKYIIEN ATTECTAIIUH

Ne HaumeHoBanue Kparkas IIpeacraBiaenue
1 OLICHOYHOT 0 XapaKTepUCTUKA OLICHOYHOT' 0
/ cpeacTBa OLICHOYHOI'0 CpPeACTBA cpeacTsa
1 B oHe
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2 I1P-1 Cucrema BapuanTsr

TecTbl CTaHJapTU3UPOBAHHBIX TECTOBBIX 33JIaHHI
3a1aHuUH, MO3BOJIAIOIIAS
aBTOMATU3UPOBATH
npoueaypy U3MEPEHUS
YPOBHS 3HAHUW U YMEHUU
3 [1P-2 CpencTBo NpoBEpKH YMEHHI BapuanTsl
KoHTtposbHbIE MIPUMEHSATH MOJIy4YEHHBIE | KOHTPOJBHBIX paboT
paboThI 3HaHUS U1 pelIeHus 3ajad

OTIPEIETICHHOTO TUTIA IT0 TeME
WJIH pa3Jeny

4 [1P-11 Pa3no a) penpolyKTUBHOTO YPOBHSI Kommuekr
YPOBHEBBIE 33/1a4 0) PEKOHCTPYKTHUBHOTO Pa3HOYPOBHEBBIX
U 3aJlaHus YpOBHS 3a/1a4 U 3aJ]laHui

B) TBOPUYECKOTO YPOBHSI

OrMeTka «OTIMYHO»
CdopmupoBaHHble, MPOYHBbIE M TIYOOKHE 3HAHUS OO0 OCHOBHBIX 3aKOHaX

(U3KMKK, NPUHLOUNAX (PU3MYECKOrO HCCIEAOBAHMS, YBEPEHHOE BIIAJICHUE
YMEHUSMH U HaBBIKAMH B JJaHHOU oOnactu. OTBET CTyA€HTa JEMOHCTPUPYET
3HaHUE MpeIMeTa, OTIMYaeTcss TNIyOWHOM M MOJHOTOM PpacKphITHUS TEMBI,
BJaJICHUE TEPMUHOJIOTUYECKUM amnmnapaToM; YMEHUE OOBSCHITH CYIIHOCTb,
ABJICHUM, TMpOLIECCOB, J€JaTh  BBIBOABI M 0000IIEHUs, J1aBaTh
apryMEHTUPOBAHHBIE OTBETHI, IPUBOJAUTH PUMEPHI

OT1meTka «Xopouio»
CdopmupoBaHHbie, MpPOUYHbIE U TJIYOOKHE, HO COJAEpXkaIlhe OTIeIbHbIC

HETOYHOCTH, 3HaHMS OO0 OCHOBHBIX 3akoHax ¢us3uku. He mgocTaTodHO
YBEPEHHOE, XOTs U CPOpMHUPOBAHHOE, BJIAJICHUE YMEHUSIMU U HaBbIKAMU B
JTaHHOM o0yiacTH. B oTBeTe MOMyCcKarTCs OTAEIbHBIE HETOYHOCTH.

OTMmeTKa « YA0BJIETBOPUTEIbHO)
Henonuble mnpeacTtaBiaeHuss 00 OCHOBHBIX TmocTynatax ¢us3ukud. OTBeT

CTYJICHTAaCBUJICTEIILCTBYET O CJIab0 COPMHUPOBAHHBIX HaBBIKAX aHalU3a
SIBJICHUH, ITPOLIECCOB, HEJIOCTaTOYHBIM YMEHHEM JaBaTh
apryMEHTUPOBAHHbBIE OTBEThl W NPUBOAUTH NPUMEPHI; HEAOCTATOYHOMN
JIOTUYHOCTBKD M MOCJIEAOBATEIIBHOCTBIO OTBETAa. JlomyCcKaeTcss HECKOJIBKO
OIMOOK B COICPIKAHUU OTBETA.

Ot1merka « Hey1oBJ1eTBOPUTEIBHO»
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OtBeT CTY/ICHTA, 0OHapyXUBAIOIIUA HE3HAHUE busukwy,

OTJINYAIOLIUHCS HE3HAHUEM OCHOBHBIX 3aKOHOB TEOpHUH,
Hec(hOPMUPOBAHHBIMU HABBIKAMU aHANIM3A SIBJICHUH, MTPOIIECCOB; HEYMEHUEM
JaBaTh  apryMEHTUpoBaHHble  OTBeThl.  CTylIEeHT  JE€MOHCTPUPYET

(parmMeHTapHbIE MPEACTABICHUS 00 OCHOBHBIX 3aKOHAX (PU3UKHU, TOMyCKaeT
rpyOble OmMOKH IIPU OTBETE, HEYMEHNUE IPUMEHUTh UMEIOIINECS 3HAHUS Ha
IIPaKTHUKE.
Kpurepuu oueHKH 3HaHUH YMEHUH M HABBIKOB IIPU TEKYILIEH NPoBepKe
|. OneHka yCTHBIX OTBETOB:
Ormerka "OTan4HO"

1. JlaH TONHBIM W NPAaBWIBHBIM OTBET HAa OCHOBE H3YyYECHHBIX
TEOPUH.

2. Matepual MOHAT U U3yUEH.

3. Marepuan W3J10KEH B ONPENEICHHOU JIOTUYECKOU
IIOCJIEI0BATEIBHOCTH, JIATEPATYPHBIM S3BIKOM.

4. OTBeT CaMOCTOSTENbHBIN.

OtmeTka "Xopomo"

1, 2, 3, 4 — aganmoruudo ormetke "OTanyHo".

S. Jomymiensl 2-3HECyIIeCTBEHHbIE OIIMOKH, HCIPABIEHHBIE TI0
TpeOOBAaHUIO YYHUTENS, HaO0aanach '"MIEPOXOBATOCTh" B  HM3JIOKEHUU
Marepuaa.

Or1merka "YaoBiaerBopuTeabHO"

1. VYueOHbIil MaTepuall, B OCHOBHOM, U3JIOXKEH MOJIHO, HO MPU ITOM
nomyuieHsl 1-2cymiecTBeHHble OMMOKU (HAampuMep, HEYMEHHE MPUMEHSTH
3aKOHBI U TEOPUHU K OOBSICHEHUIO HOBBIX (PAKTOB).

2. OTBET HEMOJHBIN, XOTS U COOTBETCTBYET TpeOyeMoil TiyOuHe,
MOCTPOEH HECBA3HO.

Otmetka "HeynoB/jieTBOpUTEIBLHO"

1. Hesnanne wiM HeloHMMaHWe OOJIbIIEW WA  Hauboee
CYIIIECTBEHHOM YacTH YU4eOHOTO MaTepuara.
2. JlomyIieHsl CyIIeCTBEHHBIC ONTUOKN, KOTOPBIC HE UCIIPABIISIOTCS

IMOCJIC YTOUYHAIOINX BOIIPOCOB, MATCPHAJI N3JIOKCH HCCBA3HO.
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OLIEHOYHOE CPEZICTBO «TECTOBBIE 3AJJAHM S » [1P-1

TecroBble 3afanus no aucuuiuinHe «®du3nka» cocTaBleHbl 0 BCEM pas3zenaM Kypca U
SBJIAIOTCSI OTHUM M3 KOHTPOJIMPYIOIIKX Meponpusatuil. Kaxxnoe tecroBoe 3aganue coctout us3 15
BOIIPOCOB, BpeMsl TeCTUPOBaHUs — 30 MUHYT.

TecroBble 3aganus o aucuumiauHe «®du3uka» coCcTaBiIeHBI 110 BCEM pasjieiaM Kypca U
SBJISIIOTCSL OJTHUM U3 KOHTPOJIMPYIOIIKMX Meponpusathil. Kaxxnoe tectoBoe 3aganue coctout us 15
BOIIPOCOB, BpeMs TecTupoBaHus — 30 MmuHyT. O1leHMBaHUE 110 NATHOAUIBHOM cucTeME.

Kpurepuu onieHuBaHMsI B paMKax JJaHHOT'O OLIEHOYHOT'O CPe/ICTBa

v OTJIMYHO — [IPE/ICTAaBJICHBI IPaBUIIbHBIE OTBETHI Ha 13-15 BOIIPOCOB;

v XOPOIIIO - MPEICTaBIEHbI TpaBUIbHbIE OTBETHI Ha 13-10 Bompocos;

v YIOBIIETBOPUTEILHO - TPEJACTABICHBI TNpaBWIbHBIE OTBeTHl Ha 10-7
BOIIPOCOB;

v HEYJIOBJIIETBOPUTEIBLHO — C MPE/CTABIICHBI IPABWIbHBIE OTBETHl MEHEE, UEM

Ha 7 BOIIPOCOB;
[IPUMEPBI TECTOBBIX 3AJAHWUH

1. «Mexanuka»
1. I'py3sl, u300pa’keHHBIE HAa pUCYHKaxX HAXOIATCS B paBHOBecuu. B kakom wu3
HUKETPUBEIEHHBIX COOTHOIICHUH HaXOIATCS EII6COJII-OTHLICH YAIMHEH[A TPYKWH, CCIH HX

JKECTKOCTH OJTMHAKOBBI? I ... B
a) X1>X2>X3

b) X1=X2< X3

c) X2<X1>X3

d) X1=X2>X3

e) X3>X1>X2

3. Ha teno maccoit 3kr aeicTByeT cu
IIPOEKIMIO MEPEMEIIECHNS TaK, KaK IOKa3aHO Ha pUCYHKe. Hemy pa pabota 3TOi cuibl 3a
OJIHY CeKyHaY? 4 S.m/c

a) -18]1x

b) 18]1x

c) 61K 3

d) -6/1x

e) Hemnb3s onpenenuts. :

4. VI3MeHeHHe SHEPrHM CHCTeMBI Bcerna pdBrojpaboye—BHenmHmx—Ccmmr pabore cux
TPEHUsl.

a) lu3

b) 2u4

c) 3u4

d)2u3

e)1;2u3

5. llon neiictBuem cunbl BenuunHo 10H Teno m3meHsieT cBOIO KOOPAMHATY IO 3aKOHY:
x=3+6t-1,5t2 (m). Uemy paBHa paboTa 3TOW CHUIIBI 32 TPH CEKYH]IbI?

a) -75]1x

50



b) 751x

¢) -60]Tx
d) 67,5
e) - 45]Tx

2. «MoJiekyasipHasi pU3MKa U TEPMOJTMHAMHUKA)

1. B cocyne HaxomuTca uacanbHbI ra3. KoHueHTpamuss MOJEKyJl ra3a paBHa 3,5*1“19
cM® | Ecu Temnepatypa raza pasia 301 K, To mpousBoguMoe UM Ha CTEHKHM COCYJa JaBJICHUE
paBHO:

a) 80 xIIa

b) 100 xI1a
) 145 klla
d) 240 xI1a
e) 390 klla

2. BHyTpeHHSS dHEprusi MICAITBHOTO OJHOATOMHOTO Ta3a NpH aanadaTHOM IPoIecce
yBesmumnach Ha AU= 350 Jx.

OTO0 03HAYAET, YTO

a) ra3 cosepiui padory 700 Ix

b) ras cosepmmi padoty 350 Ix

C) paboTHI B TOM IPOIECCE a3 HE COBEPIIAT

d) Hax razom coseprman padoty 350 Jx

€) Haj razoM cosepimiu padory 700 Ix

3. B cocyne naxomutcs unaeanbHblid ra3. KoHueHTpamus Monekyn rasza pasaa 5,7%10"19
cm”™-3. Ecnu temniepatypa raza 313 K, To cpenHsisi KHHETUYECKass SHEPrus JABUKEHUS MOJIEKYI
rasa paBHa

a) 3,25*10"-21 JIx

b) 4,5*%10"-21 JIx

c) 5,25*10"-21 JIx

d) 6,48*10"-21 Ik

e) 1,1-10"-201x

4. Ha pucyHke mpeacTaBieH TpaduK HEKOTOPOro TMpoIecca,  MPOUCXOASIIETO C
uJealbHbIM ra3oM, B koopaunatax (V, 7).

B koopaunatax (p, M) rpaduk 3T0Oro ppouecca MMeeT BRl: Vv
a)l 2
2 2
b) 2 \ \
C) 3 3 1 3
d) 4 s e 1
e)5 \Y \Y; v 2]
1) 2) 3)
P p T

2 3 1

1 3
5. BHyTpeHHss SHEpFHs—HACAIBHOI] bAHOAFOMHOTO Tasa npu aauabaTHOM IIpolecce

yBenmuuiack Ha AU = 350 [k IT0 O3fayaer, 4To v

a) ra3 coepiuia padoty 700 Jlx 3)

b) ras cosepmrm padory 350 JIx

C) paboTBI B TOM IPOIIECCE Ta3 HE COBEPIIA
d) max razom coseprman padory 350 Jx

€) Haj ra3oM coBepumin padoty 700 Ix

3. «DAeKTPOCTATHKA»
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1. Kakoli 13 HIKENPUBEACHHBIX T'PapUKOB OTPaXKaeT 3aBHCUMOCTh €MKOCTH IUIOCKOTO
KOHJICHCATOpa OT JAWAJICKTPUYECKOW MPOHHUIIAEMOCTH CPEbl, 3aIlOJHSIONIEH BCE MPOCTPAHCTBO
MEXy OOKJIaIKaMu KOHJeHcaTopa?

C C C

(o (& i _ .
) *
A) B) ) D) / E)
TPULIATENILHO [3apsKEHHAsT 4acTulia JKEeTcs 10 H nﬁaBneHmo CHUJIOB p“l WUHUU B

oaHOPOIHOM dJieKTpocTdrndueckoM nojie. [IpercOperas chmoit 4spgectn yctanoBuPh, Kakon u3 &
HIDKETIPUBEICHHBIX TpadUMKOB HamOoJice TOYHO OTPaKaeT 3aBUCHMMOCTH pPabOTHI IMOJSL IO
MIEPEMEIIEHUIO STON YaCTHUIIBI IO OCTAHOBKH

4

A A A A A
A) B) ) D) E) K
. 0 .

a) 223, 4 5 o s © S 5 o S
b) 2, 3,

€)3,5

d) 1,35

e)l1,24

4. T1o710XXUTENBHO 3apsHDKEHHOE TENO0 MOAHOCUTCA K TPEM CONPUKACAIOUIUMCS IIJIAaCTUHAM
A, B, C. IInactussl B, C - npoBogHuK, a A - nuanekTpuk. Kakue 3apsapl OyayT Ha IIaCTHHAX
IOCJIe TOTO, Kak I1acTuHa B ObL1a ObI MOJHOCTHIO BEITaleHa? A

A) Q=0 qg=0; Q=0
B) q.=qz=qc=0

C) qu<0: qe=0: qc=0
@ D) qa<0: qp=0. =0

/ E) (s 0. (e 0 (c- 0.
s o

AP Tt rrapassfenfre-—serTopa—cIbl ICHCTBYIOIICH HA IOJIOKUTENIbHBIN 3apsl,
HaXOJISIIIHANCS qu A.@);{mﬂ Q-Q pacIOJIOKEHBl B BEPIIMHAX PABHOCTOPOHHETO
TPEYrOJIbHUKA, 1BA JPYTHX 3apsa PacloilOokKeHbl CHMMETPUYHO OTHOCUTEIBHO TOUKH A.

a)l L at0
b) 2 -

c)3 @ :

d) 4 . '@N O Lo g

e)5 *a M é
Ov el

4. «DJIeKTPOANHAMHU KA

1. Kakoe n3 yTBEp>KIEHHUI HEBEPHO:

a) HCTOYHMKOM TIEPEMEHHOr0 J3JIEKTPUYECKOrO TOJsI MOXKET SBIATHCA IEepEMEHHOE
MarHMTHOE I0JIE;

0) HICTOUHWKOM MarHUTHOTO TOJIS SIBJIIOTCS KaK JBHKYILIUECS 3apsi/ibl, TAK U IEPEMEHHOE
MarHMTHOE I0JIE;

B) B IIPUPO/IE CYIIECTBYIOT MarHUTHBIE 3apsi/ibl, KAK UCTOYHUK MarHUTHOTO IOJIS;

I') HICTOYHUKOM 3JIEKTPUYECKOTO TI0JIS SIBJISIOTCS 3apsi/ibl.
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2. BennunHa 4YMCIEHHO paBHas CUJIE CO CTOPOHBI MAarHUTHOTO TOJS, JEHCTBYIOLIETO HA
CAVHUYHBIA DJIEMEHT TOKA, pACIOJOXKCHHBIA IEPIEHAUKYISIPHO CUJIOBBIM JIMHUAM  IIOJIA
Ha3bIBAETCS:

a) MarHUTHOM MHJTYKITUCH;

0) MarHUTHBIM MOMEHTOM;

B) HaIIPSKEHHOCTBIO;

r) cusoit Jlopeniia.

LI?

3.W =2 .DradopMyna 1 HAXOXKICHHUSL:

a) UHAYKTUBHOCTH;

0) PHEPruu MarHUTHOTO TOJIS;

B) TOKa CAMOMHYKIIHUH;

I') SHEpPruu BBIIEISEMONW INPOBOJHUKOM IPU IHPOXOXKIACHUM YEpe3 HEro €IUHUYHOIO
3apsija.

4. C noMoIIbI0 KaKOT0 3aKOHA, MOKHO OIPENEINTh MArHUTHYIO HHAYKIIMIO MOJIeH
Pa3NUYHBIX KOH(PUTYpaLIHii:

a) 3axoHa Papajes;

0) 3akoHa MakcBeia;

B) 3akoHa buo-Casapa-Jlannaca;

r) 3akoHa bonblMaHa.

5. Kako# xapakTep JBHKEHUS UMEET JIEKTPUUYECKU 3apsyKEHHAs 4aCTULA B ITIONIEPEYHOM
MarHMTHOM IOJI€:

a) IBUKEHHE 110 OKPY’KHOCTH;

0) IBM)KEHHE 110 BUHTOBOH JIMHUH,

B) JBMDKEHUE IO MPSIMOW;

T') IBMKEHHE 110 mapadorie.

5. «KoJsiebaHusi U BOJIHBI»

1. ITepuon cBOOOHBIX KOJIEOaHUH B JIEKTPUUECKOM KOHTYpe paBeH 1. B HexoTopsIii
MOMEHT BpEMEHH SHEPTHs MarHUTHOT'O TOJIS B KaTyIIKE paBHA HYI0. Yepe3 kakoe MUHUMaJIbHOE
BpEMS OHA CHOBA CTAHET PABHOM HYIO?

a) T/4;

0) T/2;

B) 3T/4;

r)T.

2. Kax uzmenuTcs cuna Toka B 1IeNU epeMEHHOr0 TOKa, cojiep Kalliell KOHAEHCaTop,
IIPY YBEIMUYEHUH YaCTOThI IEPEMEHHOTO TOKA B 2 pa3a? AKTUBHBIM CONPOTHBIIEHUEM
npeHeopeyb. AMILTUTYTY KOJIeOaHW HAMPSOKEHUS CUUTATh MTOCTOSTHHOM.

a) yBEJTMUUTCS B 2 pasa;

0) yMeHbIIUTCS B 2 pasa;

B) yBENU4MTCA B 4 paza;

I') yMEHbIIUTCS B 4 pa3a.

3. Kakum cBOWCTBOM, HE MPUCYIIUM NPOJOIBHBIM BOJIHAM, 00JIaAal0T OMIEPEYHbIE
BOJIHBI?

a) HHTEpHEPUPYEMOCTHIO;

0) nudparupyeMocThbio;

B) HOJISIPU3YEMOCTBIO;

I') KOTEPEHTHOCTBIO.

4. N3MmeHeHne HanpaBiIeHUs paclpOCTPAHEHNUS AIEKTPOMAarHUTHBIX BOJIH Ha TPAHULIE
pazzena AByX Cpell Ha3bIBaeTCs:

a) OTpakKCHUEM BOJIH;
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0) mpenoMIIEHUEM BOJIH;

B) audpakiKei BOJIH;

I') JUCIepCUeil BOJIH.

5. B MeTtannuueckoM cTep>KHE paclpoCTpaHseTcs 3BYKOBast BOJIHA C AJIMHOM BOJIHBI A
= 6,4 M. B npou3BoiIbHOI TOUKe CTEpKHS 3a BpeMs, paBHoe 0,2 Mc, (pa3a BOIHBI H3MEHSETCS Ha
A = m/4. CKOpocTh pacnipocTpaHEeHHs BOJHBI B CTEPAKHE paBHA!

a) 3000 m/c;

0) 4000 m/c;

B) 5000 m/c;

r) 6000 m/c.

5. «KBaHTOBasi ONITHKA)
1. Onpenenuts MUHUMANbHYIO JJIMHY BOJHBI B cepun banbMmepa. [loctosinnas
A,
PunGepra R=1110 ",

a) 564 um

0) 264 uMm

B) 464 HM

r) 364 HM

2. OHeprusa ¢oroHa, moryiomaeMoro Qorokatogom, paBHa 5 5B. Pabora Bbixoma
aneKkTpoHa u3 (oTokaToma paBHa 2 3B. Uemy paBHa BennuMHA 3aJepKUBAIOLIETO MOTEHIIMANIA,
IIPU KOTOPOM MpeKpaTUTCsi POTOTOK?

a)7B

6)3B

B)3,5B

r) 10 B

3. ®oTtoTok HacklleHus npu GoTorh(deKTe ¢ yMEHbIIEHUEM M1aJAIOLIET0 CBETOBOTO
MOTOKA

a) YBEIIMYUBACTCA

0) yMeHbIIIaeTCs

B) HE U3MEHSETCS

I') YBEJIMUUBACTCS WK YMEHBIIIAETCS B 3aBUCUMOCTH OT pabOTHI BBIXOJIa

4. JlaBneHue, Npou3BOAMMOE CBETOM TP HOPMAJIbHOM I1a/ICHUH Ha IIOBEPXHOCTb,
OTIpEETSIETCS BRIPAKCHUEM:
a)p=pE/c

0) p=2E(1+p)/c
B) p = (1+p)E/c
r)p=(1-p)E/c

6. «KBaHTOBas MEXaHHKA)»

1. MakcumanbHOE YHCII0 3JEKTPOHOB Ha TPETheH 3JIEKTPOHHOM 000JI04Ke aToMa
paBHO:

a) 24

0) 12

B) 18

r) 21

2. HecraumonapusiM ypaBHenueM Ll penunrepa siiseTcst ypaBHEHHE:
. AW+ Ufx, y,z YV = z’ﬁﬁ

) 221 2.2 &
d_¥!+ Z;m F— —m&h * ]w:ﬂ

6) dx® A 2
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2m
ﬁw+ﬁ—2.€w=0

2
of 2m
2 2

r) dx* B
3. BripoxkneHHBIMU HA3bIBAKOTCSL:
a) pa3JINYHbIE COCTOSHUS C OJMHAKOBBIM 3HAUYEHUEM dHEPTHH
0) pa3IMUYHBIC COCTOSHUS C OJMHAKOBBIM 3HAYCHUEM MAaCChI
B) pa3IUYHbIC COCTOSIHUS C OJIMHAKOBBIM 3HAYCHUEM OPOUTATHHBIX MOMEHTOB

T') pa3IU4HbIE COCTOSHUS C OJIMHAKOBBIM 3HAUEHUEM «IICH» - GYHKIIHUN
h

4, Jle bpoiine 00001TMI COOTHOIIEHUE d A nmns doroHa Ha MOOBIE BOJHOBBIC
MPOIIECCHI, CBSI3aHHBIE C YaCTHIIAMH, UMITYJIbC KOTOPBIX paBeH p. Torma, eciu CKOPOCTh YaCTHIL
OJIMHAKOBA, TO HAUMEHBIIEH JUIMHOHW BOJIHBI 00J1a1a10T:

a) aib(a-yacTUIIbI

0) HEUTPOHBI

B) DJICKTPOHBI

I') IPOTOHBI

5. Ha xaxoM u3 rpadMKoB IIPaBHILHO MOKa3aHa 3aBUCHMOCTb JJIMHBI BOJIHBI JIE
Bpoiins 35ekTpoHa OT ero cKopo- _ cTu?

a) 1 M

5)2 | |

B) 3 3

r)4

7. «Slnepuas puznka» )
1. BupryanbHbie 0' ° U YacTHIBI, OCYIIECTBISIOIINE

B3alMO/ICIICTBHE KBApPKOB IPU 00pa30BaHUU aIpOHOB, B KBAHTOBOM
XpOMOJIMHaMUKe ((pU3UKe BBICOKMX SHEPTUii) MOJyYUSId Ha3BaHUE:!

a) JICTITOHBI

0)oToHbI

B) ME30HBI

T') TJIFOOHBI

2. Snpo aroma coCTOUT U3:

a) IPOTOHOB U JIEKTPOHOB

0) MPOTOHOB U HEUTPOHOB

B) HETPOHOB U JIEKTPOHOB

I') HyKJIOHOB U 3JIEKTPOHOB

3. TepmosiepHOM peakiuen Ha3bIBaeTCA:

a) pacraj JIETKUX sIep

0) pacnaz TSDKENBIX sep

B) CHHTE3 JIETKUX STEP

T') CUHTE3 TSOKETBIX S1ep

4. DneKTpUUeCcKy HeHTpaabHas 3JIeMEHTapHas 4acTHIla, BXOASIIAsi B COCTaB
M000T0 ATOMHOTO S/pa:

a) HEUTPUHO

0) HeWTpOoH

B) DKCUTOH

r) poTOH

OLIEHOYHOE CPEJICTBO IIP-2

Kpurepuu onieHuBaHMs B paMKax JaHHOTO OLIEHOYHOT'O CPE/ICTBA
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v\ OTIMYHO — TOJHOE JIOTHYHOEC HU3JIOKEHHE TEOPETHYCCKOro MaTepuaia
HEOOXOANMBIMHU BBIBOJIAMH, TPAMOTHbIE (POPMYIMPOBKU (PU3MUYECKUX BEJIMYMH, PELICHUE 3a/a4 C
BBIBOJIOM paboyeii (hopMyIIbl M MIPABHIBHBIM YHCIOBBIM 3HAUECHUEM;

v/ XOpOIIO — IMOJIHOE M3JI0KEHUE TEOPETHIECKOr0 MaTepuaia, He BCeraa IpeICTaBIIeHbI
HEO0XOMMBIE BBIBO/IBI, €CTh HETOUHOCTH B (POPMYITUPOBKAX, pELICHHUE 3a7a4 C BEIBOJIOM paboueit
(GopMyJIbl M TPABUIILHBIM YHCIIOBBIM 3HAUEHUEM;

v/ YIOBICTBOPHUTENHFHO — TEOPETHYCCKUI MaTepHal H3JIOKCH OCCCHCTEMHO, PELICHHE
3aJa4 IpeAcTaBiIeHo 0e3 BbIBOAA (POPMYJIbl M YUCIOBBIX PACUETOB;

v’ HEyIOBJIETBOPUTEIBHO — OTCYTCTBYIOT OTBETHI Ha TECOPETHUYECKHE BOIPOCHI, PEIICHO
MeHee M0JI0BHUHBI 3a7ay.

IIpumepHbIe BapuaHThI 32JaHUI K pyOesKHBIM KOHTPOJIbHBIM padoram (PKK)
IlepBas yacTb Kypca
PKK 1.1. Mexanuka

Bapwuanr 1.

1. 3aKOH COXpaHEHMs UMITYJIbCA.

2. Mowment nnepiuu. Teopema IllTelinepa.

3. Kamenp Opocunm BepTHKalibHO BBepX Ha BbicoTy 10 M. Uepe3 kakoe BpeMsi OH
ynazaet Ha 3emmio? (t=2.9c).

4. ABTOMOOMIP Maccoil | T ABMKETCS TPHU BBIKIIOYEHHOM MOTOPE C TOCTOSHHOW

CKOPOCTBIO 54 KM/4 moJ Topy ¢ YKJIoHOM 4 M Ha kaxasie 100 M myTu. Kakyro MOIIHOCTh AOKEH
pa3BUBATH JIBUTATENb aBTOMOOWIISI, YTOOBI OH JIBUTAJICS C TaKOW ke ckopocThio B ropy? (N =11,8
KBrT).

Bapuanr 2.

1. CpenHsisi ¥ MrHOBEHHas CKOpPOCTb. BbluMClieHME IyTH IpPU HEPABHOMEPHOM
JBUKECHUH.

2. CrnenctBust u3 mnpeoOpa3oBanuil JlopeHIla: OTHOCHUTENBHOCTh IPOMEXKYTKOB
BPEMEHH, OTHOCUTENBHOCTD JIIMH, PEJISTUBUCTCKUN 3aKOH CIIOKEHHSI CKOPOCTEH.

3. Ha 6apaban paguycom 0.5 M HamOTaH HIHYp, K KOHI[y KOTOPOTO HPUBSA3aH TPY3

maccoit 10 xr. Haiitu mMoMeHT uHepuuu OapabaHa, €CIM W3BECTHO, YTO TPY3 OIYCKAETCA C

yckopenueMm 2.04 m/c. (I=9.5 krm 2 ).

4, Teno magaet ¢ BbICOTHI 19.6 M C HyJIEBOI HauaIbHON CKOPOCTHIO. 3a KaKOe BpeMs
TEJIO MpoiAeT nocieaHuit Metp csoero mytu? (t=0.05c)

PKK 1.2. MoJaexyasipHas pu3nKa U TePMOANHAMMKA

Bapmuanr 1.

1. OcHoBHoe ypaBHeHne MKT rasos.

2. JnuHa cBOOOIHOTO MTpoOera MOJIEKYJIbI.

3. [Ipu n300apuyeckoM pacHIMpeHUH JIBYXaTOMHOIO Ta3a coBepiieHa padora 156,8
JIx. Kakoe kosnmdecTBo Teruia 0buto coobmieHo Teny? (Q = 550 JIx)

4. Ckobko MoJIeKyit comepkutcs B 22 kr Bogopoaa? (N =6.62 10 27)

Bapwanr 2.

1. Buytpennee tpenne. 3akoH Hetorona. Koaddunument quddysun.

2. AnmabaTHsIi poriecc. YpaBuenue [lyaccona.

3. YeMy paBHa SHEprus BpaIIaTeIbHOTO ABM)KEHHS MOJEKYN a30Ta, COJACPKAIIUXCS B

1 xr mpu temneparype 7 C? (E=8.3 10 ) JIx).
4, B cocyne emxocthio 4 n Haxoautces 1 r Bogoponaa. Kakoe KOJIWYECTBO MOJIEKYI

coJiepkuTcs B 1 em® a10r0 cocyma? (n=7.5 10" CM3).
PKK 1.3. DanekTpocratuka
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Bapmuanr 1.

1. [Ipumenenne teopembl Octporpaackoro-I'aycca mms pacdera OCII.  (sroboi
IpuMep).

2. DHeprus snekTpudeckoro noys. O6bemHas mioTHocTh s3Heprun ICIL.

3. [Inockuil KOHAEHCATOP COCTOUT M3 JIBYX IIACTHH Iomaasio 200 oM’ KaXKJas,
PaCMOJIOKEHHBIX HA PACCTOSHUU 2 MM JPYT OT APYra, MEXKAY KOTOPHIMU HAXOIUTCS CIIOHN CITIO/IbI
(& = 6). Kakoit HauOOJBLIMIA 3aps] MOXXHO COOOIINTH KOHICHCATOPY, €CIIH JOMYyCTHMOE
Hanpspkenue 3 kB?

4, Tonkuil crepkeHb JIMHOM 10 ¢cM HeceT paBHOMEPHO paclpeleiaeHHbId 3apsan 1

HKn. Omnpegenuth MmoTeHIMAN 3JIEKTPUUYECKOrO MOJISI B TOYKE, JEXKalled HAa OCH CTEpPXKHS Ha
pacctostHur 20 ¢M OT ero OJMKaNIIero KOHIIA.

Bapuanr 2.

1. Hanpsixennocts OCII. HampspkeHHOCTh 1OJIsE TO4edHOro 3apsiaa. [lpumHuumn
cynepniozuruu JCII.

2. DHeprus 3apsyKEHHOI0 IPOBOIHUKA.

3. ToHkOe KOJIbLIO paauycoM 8 CM HECeT 3apsj, PaBHOMEPHO paclpeiesieHHBbIH ¢

nuHerHoH tuioTHOCTRIO 10 HK/M. KakoBa HanpspKEHHOCTH 3JIEKTPUYECKOTO IOJISI B TOYKE,
PaBHOYIAJIGHHON OT BCEX TOYEK KOJIbIIA.

4, DNEeKTPOH, JBUTAsCh MOJ JEHCTBUEM JJIEKTPUYECKOTO TOJIs, YBEIHYWI CBOKO
ckopocth ¢ 10 go 30 Mwm/c. HailiTiu pa3HOCTh TOTEHIIMAIOB MEXIYy HAYAIBHOH M KOHEYHOU
TOYKaMH MTepEMEIICHUS.

PKK 1. 4. DnekTpoaunamuka

Bapwuanr 1.

1. CropoHHHE cUibl. J.J.C. UCTOYHUKA TOKA.

2. MarauTtHoe nose npsiMoro TOKa.

3. B npoBosiouHOE KOJNBIO, MPUCOECIUHEHHOE K OaUIMCTHUYECKOMY TralbBaHOMETPY,

BCTaBWIM NpsiMoi MarHuT. [1o nenu nporek 3apsan 50 MxKi. Onpenenuts n3MEHEHHE MAarHUTHOTO
MOTOKA Yepe3 KOJIBIIO, €CJIM COMTPOTHUBIICHHE 1IeNH raibBanomerpa 10 Owm.

4. MarunutHoe nose uHaykuueit 2 MTa u anexTpudeckoe HanpsKeHHOCThIo 1.6 kB/M
COHarpaByIeHHBI. [leprneHauKynsspHO 000MM MOJSIM BIIETAET AIEKTPOH co ckopocThio 0.8 Mm/c.
OnpenenuTb yCKOPEHUE 3IEKTPOHA.

Bapuanr 2.

1. Toxk cmemenus. Bropoe ypaBHenue Makcseia.

2. OcCHOBHBIE XapaKTEPUCTUKH IEKTPUUECKOTO TOKA.

3. ONEeKTPOH, NPOHAs YCKOPSIOIIYI0 pa3HOCTh noreHuuanos B 400 B, moman B

OJIHOpOAHOE MarHUTHOE nose ¢ uuaykuuei 0.1 Tun. Onpenenuts 4acToTy 0OpaIeHHsl HIEKTPOHA
B MarHUTHOM I0Ji€. BEKTOp CKOPOCTH NMEPNEHIUKYIISAPEH JINHUSAM MOJIS.
4, B ogHopomiHOM MarHUTHOM mosie ¢ uHAyKnuei 0.35 Ti paBHOMEPHO BpaIaeTcs C

. 2
gactotoir 480 o6/mMuH pamka, comepxamas 1500 ButkoB mmomansio 50 cm ™. Ock BpaleHHs
JICKUT B ITIOCKOCTH PAMKH ¥ TIEPIICHAUKYIISIPHA JTUHUSAM UHAYKIHHA. OTnpeenuTh MaKCUMaIbHYIO
3.]1.C., BOSHHMKAIOLIYIO B paMKE.

Bropas gacte kypca.
PKK 2.1. Kos1e0anus v BOJITHBI

Bapmuanr 1.
1. Ou3ndeckuil MasiTHUK: YpaBHEHHE JBUKEHUS U MEPHOJ] KOJIeOaHHH.
2. Ilens nepeMeHHOro TOKa, CoAepXkKalas eMKOCTb.

3. HaliTu cKOpOCTh pacmpOCTpaHEHHS 3BYKOBBIX KOJEOaHWN B BO3AYyXE, JUIMHA BOJHBI
KoTopbIX | M, a yactora 340 I'n. Yemy paBHa MakCHMajibHas CKOPOCTh CMEIICHUS YACTHII, €CIIH
amrIuTyna konedbanuit 0.2 mm?
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Bapuanr 2.

1. Crostune BOJIHBI.

2. BriHyXeHHbIE MexaHudeckue KojeOaHus. AMIUIMTYyna U ¢a3a BBIHYKICHHBIX
KosebaHuii. Pe3onanc.

3. KonebarenbHbIi KOHTYp COCTOMT M3 KOHJEHCaTOpa eMKOCThIO 888 md u Karymku

MHAYKTUBHOCTHIO 2 MI'H. Ha Kakyro JJIMHY BOJIHBI HACTPOEH KOHTYP?
PKK 2.2. BosiHoBasi onTuka

Bapuanrt 1.

1. WnTepdepenius CBeTa. OnTnueckast Pa3HOCTh Xo/a. VYcenosue
UHTEP(HEPEHIMOHHBIX MAKCUMYMOB U MUHHMYMOB.

2. [Tyyok cBera, uAyIMil B CTEKJISIHHOM COCYJI€ C IJIMLUEPUHOM, OTPAKAETCSA OT JHA
cocyna. [Ipu kakom yrie mageHust OTpakKEeHHbIN MMy40K MaKCUMAaJIbHO MOJISIPU30BaH?

Bapuant 2

1. Pacuer wuHTepdepeHUMOHHOW KapTUHBI OT JABYX HCTOYHUKOB. Illupuna
UHTEPHEPEHIIMOHHON TTOIOCHI.

2. JudpakiuoHHas pelieTka, OCBELICHHAas HOPMAalbHO MAJAIOLUIMM  CBETOM,

0 .
OTKJIOHSIET CHEKTp BTOporo mopsiaka Ha yroin 14° . Ha kakoil yroa OTKJIOHSET OHa CHEKTp
TPEThEro nopsaka?

PKK 2.4. KBantoBasi onTHKa

Bapuanr 1.

1. Komntor-3¢ ekt u ero oobsIcHeHHE.

2. Onpenenuth paboOTy BBIXOJA JJIEKTPOHOB W3 HATpHUs, €CIM KpacHas IpaHULa
dhortoaddekra paBaa 500 HM.

3. [Toctrynarsl bopa. Meroa kBaHTOBaHUS CTAllMOHAPHBIX OPOUT.

Bapuanr 2.

1. Bunst u 3akons! hoTodaddekra.

2. KakoBa nomkHa ObITh JJIMHA BOJHBI ) - M3JIyd€HMs], MNAJAIOLIEr0 Ha IUIACTUHKY

mnaTuHbel (pabota BbIxonma 6.3.9B), ecnum MakcumanbHash CKOPOCTh (POTOIIEKTPOHOB paBHA 3.
6
10" ml/c.

3. DHeprusi aToma Bojiopojia B Teopun bopa.
Bapuanr 2.
1. OnpenenuTts YUCIO sIIep, pacnajaromxcs 3a 1 MUH B paJlO0aKTHBHOM H30TOIIE

32 y
docdopa ;. P maccoii 1 mr.
2. CocTaB 1 XapaKTepUCTHKH aTOMHOTO SIIpa.

OLHIEHOYHOE CPEACTBO IIP-11

B pamkax [aHHOTO OLIEHOYHOIO CpPEACTBAa CTYACHTAM IPENBABISAIOTCS Pa3HOYPOBHEBBHIE
3a/laHusl, KOHTPOJUPYIOUINE YPOBEHb TEOPETHUECKUX 3HAHUU M YMEHHH pemath (usnueckue
3aJjauy Mo pa3IMYHBIM TeMaM Kypca ¢usuku. Kpome 3Toro, B Kakaoe 3aJjaHue BKIIOYEH 2JIEMEHT
(u3MYEeCKOTO 3HAHUS, HANpaBICHHBIH Ha pPAa3BUTHE TBOPUYECKUX CIIOCOOHOCTEH: COCTaBUTH
yCJIOBHE 3aJaud MO MPEAJOKEHHBIM JaHHBIM, BBICTPOMTH HEPAPXUIO0 3JEMEHTOB (PU3HUECKOTO
3HAHUA U3 MPEAJIOKEHHBIX, TOMOIHUTH (POPMYITHPOBKU 3aKOHOB U T. 1.

Kputepun onieHnBaHMs B paMKax JaHHOTO OLEHOYHOT'O CPECTBA

v OTJIMYHO — 0e30mMO0YHO pEUIeHbl 3aJaHusl PENpPOJYKTUBHOIO U
PEKOHCTPYKTHBHOT'O YPOBHEH; TpaMOTHO CPOPMYJIMPOBAHO U PELICHO 3a/laHNe TBOPUYECKOTO
YPOBHS;
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v XOpOILIO — pEIIEHbl 3aJaHusl PENpOIyKTUBHOTO U PEKOHCTPYKTHBHOIO
YpOBHEH, €CTh HETOUHOCTH B (POPMYJIMPOBKAX UM HEBEPHBIC YHCIIOBbIE OTBETHI B 3ajauax,
IpaMOTHO C(OPMYITMPOBAHO U PEUICHO 3a/laHUE TBOPUYECKOTO YPOBHS;

v YIIOBJIETBOPUTENILHO — BBINOJHEHBI HE BCE 3aJaHMsl PEHPOAYKTUBHOTO U
PEKOHCTPYKTUBHOT'O YPOBHEH, HE BBIIIOJIHEHO 33/1aHUE TBOPUYECKOTO YPOBHS;

HEYJIOBJIIETBOPUTEIHLHO — PELIEHO MEHEee MOJIOBUHBI 3a/laHui, TBOPUYECKOE
3aJlaHuE HE BBIIIOJIHEHO.

[TPUMEPHI PASHOYPOBHEBBIX 3AJIAHUI

3ananue 1.

1.ITox KakuM YI0M K TOPH30HTY HY>KHO OPOCHUTB TeN0, YTOOBI MaKCUMaJIbHAsl BBICOTA €TI0
[10/1b€MA PaBHSJIACH ObI NAJILHOCTHU HoJIeTa?

2.JlaliTe onpeziesIeHUE YIIIOBOW CKOPOCTH. 3anuiuTe GopmyIy.

3.CocTaBbTe BO3MOXKHBIC 33JJaHHS K IPUBEICHHOMY TpaQuKy.

\%

>
t

4.Koneco Bpamiaercsi ¢ yrioBeIM yckopenueM 2 paz/c. Uepes 0.5 cekyHn mociie Havana
BpaIlleHHUs MTOJIHOE YCKOpeHue Koeca ctano 13.6 cm/c. Haiitu paguyc koneca.

3ananue 2.

1. Kucnopon naxomurcs mnpu pasneHun 133 ulla, npu temneparype 200K.
BobruncnuTh cpeHee YMciio CTOIKHOBEHHUM MOJIEKYIIbI KUCIOPO/ia PU ATUX yCIOBHsIX 3a 1 c.

2. 3anummure u chopMyaupyiTe 3aKkoH Dypbe.

3. [IpencraBbTe 0000IEHHOE U3I0’KEHNE MEXaHU3Ma IIPOTEKaHUs SIBJICHUH MepeHoca.

3ananue 3.

1. B Tpex BepmmHax kBaapata co CTOpoHOM 40 CM HaxoZATCsS MOJIOKUTEIbHBIE
3apsanab! o 5 MK kaxxaplil. HaliTy Hanps’keHHOCTh B YETBEPTOM BEPIIMHE KBaAparTa.

2. JIBa OIMHAKOBBIX AJIFOMUHMEBBIX IIapHKa paguycoM 5 MM U 3apsgamu 0.18 MK u

— 0.08 mxKn nogsecunu Ha HUTAX aauHOM 40 cM K oHOM Touke. Kakue BennYuMHBI MOTYT OBITh
OTIpeAeIIEHB [0 TaHHBIM 3a1a4i. [IpennoxkuTe BO3MOXKHOE pELLIEHHE.

3. Haiite onpenenenne HanpsokeHHoctr DCII. 3anummre Gopmyy.
4. 3anumute GopMyny HAPSHKEHHOCTH 3apsKEHHON HUTH.
3aganue 4
1. 3anummuTe 3akoH OMa B 0000111eHHO# hopme.
2. CocraBbTe cuctemy ypaBHeHuid Kupxroda mist nanHoi nenu. [logbepute naHHbie

AJI1 BOBMOXKHOTO PCIICHUA.
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3. K ucrounuky Ttoka nmoxkiodeH peocrat. [Ipu comporusnenun peocrata 4 Om u 9
OM BbIzIEIIAETCS OJMHAKOBAs MoJe3Has MOHOCTh 25 Bt. Onpenenuts 3/]C ucrounuka Toka.

5. K uctoynuky Toka nojcoennHeH npoBoJ JIMHOM 10 M, cuiia Toka B KOTOPOM paBHa 5
MA. HaiiTu cuny Toka Ipy yMEHbBIIEHUH JJIMHBI TPoBoJia HAa 25% npu HEM3MEHHOM HAIpS)KEHUU
HMCTOYHHUKA TOKA.

3ananue S.
1. Chopmynupyiite ycioBue 3afauu 1o MpeagokeHHoMy pucyHky. [IpencraBbre
pelIeHne 3aJauu.
d d
21 4 1 © A
2. ChopmynupyiiTe 1 3aUIINTE 3aKOH MOJIHOTO TOKA.
3. BeiBenute popmyiry Uit MAarHUTHON MHIYKIIMK Ha OCH KPYTOBOTO BUTKA.
1. BriBenute Gpopmyny i MarHUTHON MHAYKIIMK OECKOHEYHO UIMHHOTO COJICHOUA.
3amanue 6.
1. Chopmynupyiite siBIeHUE CAMOUHAYKIIUH.
2. 3anummre u cHopMyIHPYNHTE 3aKOH HIEKTPOMArHUTHON HHIYKIIUH.
3. B yewm 3akmtouaercs pusnueckuii CMbICT HHAYKTUBHOCTH.
4. Omnpenenute HaMpaBJIEHUE CHUITBI TOKA B paMKe, YAAJSIOMICHCS OT MPOBOJIHUKA C
TOKOM (CM. pHC)
v
R
Ll
5. [TpoBonounsiii BUTOK paguycoM 4 cm u comnportuBienueMm 0.01 Om HaxomuTcs B

none ¢ uHaykuueir 200 mTn. [110ockocTh BUTKAa COCTABISIET YIOJd 30° ¢ uEMAME WHIYKLUH.
Kaxoit 3apsig moteueT o BUTKY MPH BBIKIIFOYCHUH MAarHUTHOTO TIOJIS?

3aganue 7.

1. KonebaTenbHbIi KOHTYp C KOHAEHCATOPOM €MKOCTbI0 1 MK® HAacTpOeH Ha 4acToTy
400 I'u. Ecnu mocnenoBaTeslbHO 3TOMY KOHAEHCATOPY MOAKIIOYUTH JIPYrol KOHJIEHCATOP, TO
yacTtoTta kojiebanuit ctaneT 800 ['. OnpeaenuTh eMKOCTh BTOPOTO KOHJIEHCATOPA.

2. CxiagpiBatOTCsl  JBa TapMOHHMYECKHUX KoJeOaHUs OMHAKOBOW YacTOTHI U

nanpasnenns. A =lem, @, =7/3,A, =2 oM, @,=57/6. Haiitu ypasHenue
pe3yibTHpYIoIIEro koae6anus. [IocTpouTh BEKTOPHYIO JHArpaMMy.

3. I'py3 Maccoil 8 Kr, MOJBEHICHHBI Ha MPYXUHE, COBEPINACT TapPMOHUYECKUE
kostebanus ¢ neprogom T. Kakoit rpy3 HyKHO CHATE. UT0OBI Tepro cokparuics ao T/27?
4. Touka ydacTByeT OJHOBpPEMEHHO B JIBYX TapMOHHYECKHX KOJEOAHUSX,

IPOUCXOIAIIMX [0 B3AUMHO MEePHeHANKYISPHBIM HAMPABIECHUSM, U ONUCHIBAEMBIX YPABHEHHAMHU:
X=ASsinwt uY=Acosat. A =2 cm, A =3cm. HaiiTu ypaBHeHHe TPaeKTOPUU TOUKH,
TIOCTPOMTS €€ € COOJTIOIEHHEM MacIITaba.

3ananue 8.

1. ChopMynupyiiTe —SBJIEHHS, NOJATBEPKIAIONIME BOJHOBYKO IIPHPOLY CBETA.
CopMyupyiiTe SBIECHHS, MOATBEPKIAIONINE KOPIYCKYJISAPHYIO TIPHPOJLY CBETA.
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2. @DOTOH ¢ IMHOM BOJIHKI 15 M paccesiyicss Ha CBOOOTHOM AJIeKTpoHe. [[iHa BOHEI
paccessHHOTrO (poToHA 16 TM. OTIpEeIETUTD YO pACCesHHS.

3ananue 9.
1.AxtuBHOCTH HEKOTOpOro u3orona 3a 10 cyrok ymensinnach Ha 20%. Kakue BennyuHbl
MOXHO OTIPENIENIUTH MO AaHHBIM 3ama4un? [IpencTaBbTe BO3ZMOKHBIE PEIICHHS.

2. B omHoMm akre neneHus 25U ocBoboxmaercs sHeprus 200 MaB.  Onpenenutsb

SHEPTHUIO, BBLIENSIONLYIOCS TIPH PAcIa/ie Beex siep ypana maccoit 1 T.
3. [IpaBuno cMelenus. 3akOHOMEPHOCTH & — pacnaoa, 5 — pacnaoa .

ITPOMEXYTOYHASA ATTECTAIIUA

ITpomexyTouHass arrecTaluss IO CTYACHTOB JUCUUIUIMHE «PHU3MKa» IPOBOJUTCS B
COOTBETCTBHH C JIOKAJIbHBIMU HOpMAaTUBHBIMU akTaMu JIBDY u sBisercs o00s13aTenbHOM.

[IpomerxyTouHas aTTecTanys Mo AUCLUILIMHE MPOBOAUTCS B opMe K3aMeHa (OTBETHI Ha
BOIIPOCHI, YCTHBIM OMNpOC, oleHOYHOe cpenctBo YO-1). Ecnu cTyneHT uMeeT MOJIOKHUTEIIbHbIC
OLIEHKM 110 BCEM BHJAM TEKYILEro KOHTpPOJI, C CyMMapHbIM OauioM Ooibiie «3.5», OT
MIPOMEKYTOYHOM aTTECTAllMM OH OCBOOOXkIaeTcsa. CTyIEHTHI, JKENAIONNe YAyUYIIUTh Pe3yIbTaThl
TEKYIIEH yCIIeBa€MOCTH, IPUXOJAT HA DK3aMEH.

le/lﬁJIHIiHTeJIbHI)Ie BOIIPOCHI AJId YCTHOI'O OTBETA.

Chopmynupyiite npenmer ¢usuku. HazoBuTe OCHOBHBIE METOIBI HMCCIEAOBAHUSA B
¢usuke. Uto Takoe abcTparupoBaHue, guznueckas mMojaenb? CucteMbl U3MepeHus: GU3MUECKUX
BenuuuH. AOcomoTHeie cucteMbl enuHul. Cuctemsl emununy CI'C uw CH.. Yro Takoe
MEXaHWYeCKOe JBIKeHNEe. B uem pa3Huiia B OMMCaHUU MTPOCTPAHCTBA M BPEMEHU B KJIACCUYECKOU
U penaTUBUCTKON ¢usuke. OxapakTepu3yHTe OCHOBHBIE HWICAIU3HPOBAHHBIE OOBEKTHI
KJIACCUYECKOU MEXAHUKH.

ChopmynupyiiTe OCHOBHYIO 33aauy KHHEMaTHKU. B dueM 3akirodaercss OTHOCUTENbHOCTD
newkenus? Yto takoe cuctema orcuera? Kak B MexaHUKE OIKCHIBAETCS TMOJOKEHHE TOYKH B
npoctpanctBe? UTo Takoe mepeMenieHue, MpoWIeHHbIM MyTh? UTO Takoe KHHEMAaTHYECKHE
ypaBHEHUS IBWKEHUS TOUKK? OXapakTepu3yiHTe OCHOBHBIC XapaKTEPUCTUKHU JIBUKCHUSI.

OxapakTepu3oBaTh MPSAMOJIMHENHOE JBUKEHHE, PABHOMEPHOE U PaBHOIEPEMEHHOE
nBwkeHue. Hammcarh KUHEMaTHYeCKHWE YpaBHEHUS PAaBHOMEPHOTO U PaBHOIEPEMEHHOTO
MPSMOJIUHENHOTO ABMKEeHUA. HauepTuth rpaduku 3aBUCMMOCTH MYTH U CKOPOCTH OT BPEMEHH
JUTSl PAaBHOTIEPEMEHHOTO M PAaBHOMEPHOTO MPSIMOJIMHEHHOTO IBIKEHHA. UTO MOHWMAaETCs IO
OTHOCHUTENLHOCTHIO JIBIKeHUs. Hamucats mpeobpazoBanus ["anumes.

Uto Takoe HOpMalbHOE (IIEHTPOCTPEMHUTETHHOE), KacaTeabHOE (TaHTCHI[HAIBHOE) H
noiHoe yckopeHusa? Kak cBsi3aHbl BEIMUMHBI MTOJTHOTO YCKOPEHUSI ¢ BEJIMUMHAMH HOPMAJIBHOTO U
MOJIHOTO yCKOpeHui? Kak CBA3aHBI BEKTOpa MOJHOTO YCKOPEHHs ¢ BEKTOpaMU HOPMAaJIbHOTO U
KacaTelIbHOro0 yCKOpeHMI? OxapakTepu3yhTe YIJIOBbIE NMEpEeMENIeHUE, CKOPOCTh U YCKOPEHHE.
HazoBute enuuuibl ux u3Mepenus. Hamummre KnHeMaTnueckoe ypaBHEHHE PaBHONIEPEMEHHOTO
JBUKEHUST MaTEPUAIIbHOW TOYKU MO OKPYXHOCTH. Kak CBsi3aHbl BEJIMUMHBI MOJHOTO YCKOPEHUS
JBIDKEHUSI MAaTEPUAIIBHONW TOYKH IO OKPYKHOCTH C YTJIOBOM CKOPOCTBIO, YIJIOBBIM YCKOPEHUEM U
paanycoM JIB>KEHHsI MaTepraibHOM Touknu? Kak CBsi3aHbI YIIIOBBIE U TUHEHHBIE XapaKTEPUCTUKU
BpalIaTEIbHOTO JIBUKECHHUS?

[lepemenienue, CKOpOCTb, HOPMAJIbHOE M TAHTCHIIMAIBHOE YCKOPEHHUS YACTHUIIBI TPHU
KPUBOJIMHEWHOM JIBUKEHUU. YTJIOBash CKOPOCTb M YIJIOBOE YCKOPEHHE IPU JBHXKCHUH I10
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OKPYKHOCTH, UX CBS3b C JIMHEHMHOW CKOPOCTBIO U JIMHEWHBIMU yCKOpeHusAMHU. [locTynarensHoe u
BpalaTeIbHOE JBUKEHNUE TBEPAOTrO Tea.

IlepBbiit 3akoH HproToHa. IloHsATHME MHEpUMAIBHON cUCTEMbl oTcyera. Macca. Bropoi
3akoH Hprotona. Mmnynec Tenma. YpaBHenue nBuxkeHus. Tperuit 3akoH HproTrona. 3akoH
COXPAaHEHHUs UMIIyJbca. 3aKOH JIBUKEHUS LIEHTPA UHEPLIUH.

Pa6ora. Mommnocte. Kunernueckas odHeprus. IloTeHnumanpHas dSHeprus. 3akoH
COXpPaHEHHs DHHEpruM B MexaHuke. KoOHCepBaTMBHbIE W  JIUCCUIIATUBHBIE  CHCTEMBI.
OO6medu3nuecKuii 3aKOH COXpaHEHHS YHEPTUU. YIIPYTHi U HEYNIPYTUH yaap.

VYpaBHEeHME ABM)KEHUS TeEJla, BPAIIAIOIIEr0cs BOKPYT HENOABUKHOM OcH. MOMEHT CUJIBI U
MOMEHT MHEpPLUUHU Tela OTHOCUTEIBHO OCH. MOMEHT HMMITyJlbCa. 3aKOH COXPAHEHUS MOMEHTa
UMITyJIbCa.

[Tpunnun otHocuTenbHOCTH [ammes. IlpeoOpasoBanue [Nammes. Knaccuyeckuii 3akoH
cinoxenus ckopocrei. Ilocrynaret  OiHmiTeliHa. OTHOCUTENIBHOCTH  OJTHOBPEMEHHOCTH.
[IpeobpaszoBanus Jlopenua. [{nuna Ten B pa3IuyHbIX CUCTeMax oTcuera. JIMTenbHOCTh COOBITHI
B pa3HBIX CHCTEMax OTCYeTa. PeIIATMBUCTCKMI 3aKOH CIIOKEHMS CKOpocTed. MHTepBan Mexay
coObiTussMU. OCHOBHOM 3aKOH PENATUBUCTCKOM JWHAMUKHU. OHEPruss B PEISITUBUCTCKOU
JTUHAMHKE. DHEPrus MOKOsI.

Heunepuuansusie cucrembl orcuyera. Cuiibl mHepuuu. LleHTpoOexHasi cuila MHEPIUH.
Cuia Kopuomnuca.

MexaHuka JKHIKOCTEH. YpaBHEHHE HEPA3PbIBHOCTU JUISI HEC)KMMAEMOM KHMJIKOCTH.
WneanbHas KuIKOCTh. Y paBHEHUE bepHyun.

Buyrtpennee Ttpenue. TeueHume Bsskon xuakoctu. Popmyna Ilyaseins. 3akoHBI
THIIPOAMHAMHUYECKOTO 1mo100us. [TonsTre TypOyIeHTHOCTH.

Mexanuka ynpyrux ten. Ympyrue aedopManuu u HanpsbkeHus. 3akoH ['yka. [Iuarpamma
HanpspkeHui. [lnactuueckue nedpopmanuu. Ipenen npounocru. Jledhopmanuu capura, KpydeHus..

OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETUYECKOM TEOPUM. YpPaBHEHUE COCTOSHHS
UJeaJIbHOTO ra3a. 3aKOHbI HJ1€aIbHBIX Ta30B.

[TepBoe Hauano TepMoarHaMUKU. BHyTpeHHss sHeprus. Pabora rasa npu M3MEHEHUHU €ro
oobema. Temnora. Temmoemkocts. IlpumeneHne mepBoro Hauyana TEPMOJUHAMHUKU K
M30IIpoIiECcCcaM.

Anuabatubiii mpouecc. YpaBHenus Ilyaccona. PaGorta rasa B anmabaTHOM mporiecce.
Kiaccuueckast Teopus TEIIOEMKOCTH HI€AIBHOTO Ta3a.

Heob6patumbie mporeccel. fBnenus nepeHoca. CpeaHsisi IIUHHA CBOOOJHOrO mpodera
MoJiekyn rasa. JJuddysus. Buyrpennee tperne. TemionpoBogHOCTb.

Nneaneublii Ta3 B cuwioBoMm mnoJie. Pacnpenenenune boneimana. bapomerpuueckas
¢dopmyna. MakCBeIUIOBCKOE paclipe/leieHue MOJIEKYJl HACANBbHOrO rasa mo cKopocTsMm. OmbIT
[ITepHa.

Bropoe nauano tepmoaunamuku. Lukn Kapro. Cratuctudeckuil cMbICI BTOPOro Havaja
TEPMOJUHAMUKHU.

Peanbubie raszel. MexmonekynspHoe B3aumonevictsue. llpunuun Ban-gep-Baanbca.
N3otepMmsbl peanbHbIX ra3oB. CKMKEHHUE ra30B.

3akoH coxpaHeHMs 3apsna. 3akoH Kynona. HampsokeHHOCTB 3IEKTPUUYECKOTO MOJIS.
HanpsokenHocts monis ToueuHoro 3apsiga. Ilpunuun cyneprosunuu. PaGota  mepemerieHus
3apsfa B dJIeKTpudeckoM nose. L{upkynsanus BeKTOpa HaNpsyKEHHOCTU AJIEKTPOCTATUYECKOTO
nonia. [lorennuan. [loTeHuman monsg TodyeyHoro 3apsaa. lIpuHUuN cynepno3uuuu AJis IO
CHCTEMBI 3apsi/10B

IToTok BekTOpa HANpPsHDKEHHOCTH JJeKTpuueckoro mnonsa. Teopema [Iaycca. Ilorme
PaBHOMEPHO MPOTSHKEHHBIX TE: HUTH (LIMJIMHIPA), IFIOCKOCTH, Cepsl, mapa.
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Ilone pumonsa. [lumosb BO ~ BHEIIHEM D3JIEKTPOCTATUYECKOM Iose. JIMAIEeKTpUKHU.
[Tonapuzanusa nuanextpukos. Teopema ['aycca mis mosist B AMAIEKTPUKE. YCIOBUS HA TPAHUIIC
pazzesna AByX AUAJIEKTPUUECKUX CPe.

IIpoBogHMKM B DJJIEKTPOCTATMYECKOM  IOJ€.  DJIEKTPOCTAaTHYeCKas  MHIYKIUA.
HanpspkeHHOCTh 1MOJIsI BHYTPU IPOBOJHMKA. OJIEKTPOEMKOCTh INpoBojaHUKA. KonpaeHcatop.
ONEeKTPOEeMKOCTh KOHACHCaTopa. EMKOCTB m1ockoro konaeHcaropa. CoeiMHEHNE KOHIEHCATOPOB
B Oarapen. DHeprus 3apsHKeHHOTO MPOBOJHUKA. DHEPrUs 3apsHKEHHOTO KOHJEHCATopa. DHEprus
JIeKTpruecKoro nojs. O6beMHast IJIOTHOCTh SHEPTUH.

DNEKTPUUECKUH TOK; CHJIa ¥ INIOTHOCTh TOKA.

VYcnoBus cyuiecTBoBaHUsL 3JeKTpudeckoro Toka. CrtoponHue cuibl, JOJIC, mnaneHue
HaIPSDKEHUS.

3akon Owma B wuHTerpaibHoM U 1auddepennuanbaol  Gopmax. ConmpoTHUBIICHHE
IIPOBOJHUKOB M €r0 3aBUCUMOCTh OT TemrepaTypbl. CBEpXIIPOBOAUMOCTD.

PaboTa u MOIIHOCTH 3J€KTpUYECKOro Toka. 3akoH Jxoyns - JleHnma B MHTerpajJbHON M
maddepeHnmanbHoi Gopmax

DneMeHTapHas KJIacCHU4YecKas TeOpHUsl MIEKTPOIPOBOJIHOCTH METAJIOB, €€ JOCTOMHCTBA U
OTrPaHUYEHHOCTb.

BriBox 3akoH0B OMma u [[xoyisa-JIeHna u3 Knaccu4eckol TeoOpuu 3JIEKTPOIPOBOJHOCTH

MarunuTHoe 1nose u ero xapakrepuctuku: B u H. JInHMM MarHUTHON MHIYKIUU.

3axoH buo-Casapa-Jlamuaca, npuHIHKI CYNIEPIIO3ULIMH MTOJIEH.

Pacuer nosnst npsIMOro npoBOJIHUKA C TOKOM.

Pacdyer MarHMTHOrO NOJIS1 KPYrOBOI'O TOKA B LIEHTPE U HA OCH

3akoH Ammnepa. B3aumozeiicTBue napamienabHbIX TOKOB. EnuHMIIA CHIIBI TOKA B CUCTEME
CHn.

KoHTyp ¢ TOKOM B MArHUTHOM OJTHOPOJHOM U HEOJHOPOIHOM IOJISIX.

OHeprus KOHTypa ¢ TOKOM B MArHUTHOM IIOJIE.

Cuna Jlopenua. J|pukeHue 3apsyKeHHOM YacTHIIBI B IONIEPEYHOM MarHUTHOM ITOJIE.

JIBrKeHMe 3apsyKEHHON 4acTULBI IO YTJIOM BJIETEBIIEH B MAarHUTHOE TIOJIE.

Opdext Xomna. Lluknnueckne ycKOpUTEINH.

Teopema 0 HUPKYISILIMKA BEKTOpA.

MaruauTHoe 1nosje npsMoro Toka COJEHOUA.

[Torok. PaboTa no nepemenieHnto NpoBOIHIUKA U KOHTYpa C TOKOM B MarHUTHOM T10JIE.

SBnenue snexkrpomarHuTHOW WHAYKIUU. Omnbitel ®apanes. 3akon dapanes. I[IpaBumo
Jlenua.

BriBog 3akona dapanest u3 3akona coxpanenus suepruu. [Ipupona 3J1C nnaykuum.

SIBneHMe  caMOMHIYKIMHM. 3aKOH  CaMOMHAYKIMHM. MHAYKTHBHOCTB  KOHTYpA,
WHIYKTUBHOCTh OECKOHEYHOT'O COJIEHOU IA.

Toku 3aMbIKaHUS U pa3MbIKaHUS DJIEKTPUUECKOH 1IETIH.

DHeprus MarHUTHOT'O TOJISI.

B3anmuas mHIyknus. 3akoH B3auMHOM MHAYKUMU. Koad¢uiumeHT B3auMHON MHIYKIHUU
JIBYX KaTyIlIeK Ha TOPOUJIATbHOM CEpJICUHHKE.

MarauTHblE MOMEHTBI JIEKTPOHOB U aTOMOB. | MPOMarHMTHOE OTHOILIEHUE.

[Tpupona aua- u mapaMarHeTusma.

BexTop HamaranuuBanus. MarHUTHOE MOJIE B BELLIECTBE.

®eppomarnetuku. CBoiicTBa peppomaranerukon. CiHOBas nmpupoaa peppomMarHeTuzma.

[TepBoe u BTOpOE ypaBHEeHUs: MakcBesuia B MHTErpayibHOM hopme. Tok cMerieHus.

Enunoe snexTpoMarHutHoe mnosjie B Teopun MakcBesia.

['apmonmnueckue kojeGaHust W MX Xapaktepuctuku: JuddepenuumansHoe ypaBHEHHE
TapMOHHUYECKHUX KOJIeOaHUH.

Metoa BeKTOpHBIX tuarpamMM. CiokeHue KojaeOaHHii 0THOTO HapaBJICHUSI.
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CrnoxeHne B3auMHO TIEpIeHIUKYIIPHBIX KOJeOaHui .

DHeprusi rapMOHUYECKHUX KOJICOaHMA. .

Pu3n4ecKuil 1 MaTEMAaTUYECKUNA MATHUKU.

CBoOosHbIe He3aTyXxawue KojaeOaHus B JIEKTPUUECKOM KOHTYpE.

3aryxaromue MexaHudyeckue Kosiebanus. Jlorapupmuueckuil OEKpeMEHT 3aTyxaHHd,
TOOpPOTHOCTb.

3aryxaromue KojeOaHUs B JIEKTpUYECKOM KoHType. Jlorapudmudeckuii aeKkpeMeHT
3aTyxaHusl, JOOPOTHOCTb. ANlepHOAUYECKHE KOJIeOaHHU .

BoiHykIeHHble MexaHW4yeckue Konebanusa. Awmmiautyna W (asa  BBIHYXICHHBIX
koseOanuii. Pezonanc.

IlepemenHbI TOK. BekTopHbIe IuarpaMMsl. Pe30HaHC HaNpsyKEHUN.

MoOIIHOCTB B LIENU IIEPEMEHHOTO TOKA.

Bonna. IlponosnbHble M momnepedHble BOJHBIL. OPOHT BOJHBI, BOJHOBBIE MOBEPXHOCTH.
VYpaBHenue Oeryuieil Bosinbl. @a3oBasi ckopocTs. BoinHoBoe ypaBHeHue.

[TpuHLIMI CyTIEPIIO3UIINH, TPYNIIOBAs CKOPOCTb.

Yacrs 2.

WnTepdepenius BosH. CTosuME BOJIHBL. Y3JIbl U IIYYHOCTH CTOSYEH BOJIHBI.

Oueprus BoiHbL. [110THOCTH MOTOKA 3HEPruu (BEKTOp YMOBA)

DJEeKTPOMAarHUTHBIE BOJIHBI M HMX Xapakrepuctuka. [luddepeHnmansHoe ypaBHEHHE
JIEKTPOMAarHUTHOU BOJIHBI. [lonydeHne 2eKTpOMarHuTHBIX BOJIH.

OHerus 3J1eKTPOMarHUTHHIX BOJIH. BekTop YMmoBa — [loliHTHHT .

KorepeHTHbIe 1 MOHOXpOMAaTHUYECKUE CBETOBbIE BOJHBI. MHTepdepeHuus cBera. MeTo bl
MOJTy4YeHUsT HHTEPPEPEHITMOHHBIX KAPTHH.

PacueT unTepdepeHInOHHOM KapTUHBI OT JBYX UCTOYHUKOB.

WnTepdepenius cBeTa B TOHKUX IUIeHKaxX. [10J10chl paBHOTO HaKJIOHA U PABHOM TOJIIIMHBI.
Konsna HeroToHa.

IIpunmun  T'roiirenca @penenss.  Meron  30H  @penens.  [IpsaMonuHENRHOCTH
pacnpoCTpaHEHUS CBETA.

Judpakus cBeta Ha KpPYyrJIoM OTBEPCTHH M OT HEMpPO3payHOro sKkpaHa. Paspemarorast
CIOCOOHOCTh ONTHUYECKUX MPUOOPOB.

Judpaxus cBeTa Ha IIETU U HA pelieTKe. YTI0Bask JUCIEPCUs PEILIETKH.

[Tonspuzanuss  ceera. Bunuel NOJIIPU30BAaHHOIO  CBeTa. MeToApl  IMOIY4YEeHHUs
noJiipu30BaHHOrO cBeTa. OOBIKHOBEHHBIM M HEOObIKHOBEHHBIM Jyud.  [lomsipusaropsl u
aHaym3aropsl. 3akoH Mamoca. [Ipusma Hukons. [IpumeHeHne mosisspu3oBaHHOTO CBETA.

N3nyyenne uepunoro Ttema. 3akoH Kwupxroda. 3akon Credana-bonbimana 3akoH
cmelnenus Buna. KBanrosas runoresa Ilnanka.

®oroanexktpuueckuii dpdext. 3akoHsl ¢GoTtodrddekra. YpaBHeHHe ODWHINTEHHA IS
dotordpdexra. Dpdext Komnrona.

JluneituaTeie criekTpel aToMOB. Mogenb atomoB 1o Pezepdopay u bopy.

Teopus bopa a1 aTOMHOTO si7ipa BOAOPOAA.

['unoreza ne bpoiina. dudpaxmus smekTpoHoB. COOTHOLIEHHS] HEOIpeneIeHHOCTeN
Ieiizendepra.

. Peakumu nenenus. LlenHble ssaepHbIE peaknH.

TunoBbie KOHTPOJIbHBbIEC 3aJaHUA /ISl TEKYLIeil aTTecTauuu
Moayab 1. Mexanuka
1. Kopabnpe uzaer mo peke u3 myHkra A B MyHKT B co ckopocThio v1 Km/4, a 0OpatHO - cO
CKOPOCTHIO V2 KM/4. HaiiTi cpeiHIor0 CKOPOCTh KOpalJis VCPK U CKOPOCTh TEUEHUS PEKU VP
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2. Haiitu ckopocth v (M/C) OTHOCHTENbHO Oepera peKd JOIKH, HUAYIIEH MO YIIoM
¢(rpagycoB) K TeueHUI0 peku. CKOpOoCTh TeUeHUs peku vl (M/c), CKOpOCThb JOAKU OTHOCUTEIHHO
BOJIBI V2 (M/C).

3. Teno, OpolieHHOE BEPTUKAIBLHO BBEPX, BEPHYJIOCh Ha 3eMJI0 4epe3 t cekyHn. Kakosa
ObL1a HaYallbHAsI CKOPOCTH Tela V0 1 Ha KaKyko BBICOTY h OTHSIIOCH Telo.

4. C OamHu BBICOTOH h MeTpPOB rOpU30HTANBHO OPOIIEH KaMEHb CO CKOPOCTBIO VX M/C.
HaiiTu ckopocTh KaMHs IpU NIaICHUU V U YTOJl HAKJIOHA TPAEKTOPHUH [] B TOUKE NaJCHHUS.

5. Kamenp OpollleH TOpHU3OHTAILHO CO CKOpPOCThIO VX M/c HaiiTh HOpmanbHOE U
TaHT'€HLIMAJIbHOE YCKOPEHUE KaMHs uepe3 BpeMs t ¢ TIociie Havala ABUKEHHUS.

6. Kamenp OpollleH TOpU3OHTAIBHO CO CKOPOCThIO VX M/c Halitn paamyc kpuBu3HB R
TPAEKTOPUH KaMHs 4yepe3 BpeMsl t ¢ II0CiIe Havaa JBUKEHUS.

7. Teno OpomeHo co ckopocThio V0 M/cojm yrjioM K TOPU3OHTY a rpaaycoB. Haiitu
HOPMaJbHOE an M TaHT€HIUAJIbHOE at yCKopeHus Teina yepe3 1,25 ¢ nocie Havana JBUKEHUS.

8. Teno 6pomieHo co ckopocThio VO M/CHION YITIOM K TOPU3OHTY a rpaaycoB. Haiitu paguyc
KpUBU3HBI TpaekTopuu R yepes t ¢ mocie Havana JBUKEHUS

9. Ocb ¢ AByMs TUCKaMU, PacloIOKEHHBIMU Ha PacCTOSIHUU | M IpyT OT Apyra Bpalaercs ¢
YIIIOBOW CKOpPOCThIO W 00/MuH. Ilyns, yersmas BOodb OcH, IMpoOWBaeT 00a JHCKA, MPU ITOM
OTBEPCTHE OT IYyJU BO BTOPOM JMCKE CMEIIEHO OTHOCHTEJIBHO OTBEPCTHUSI B IIEPBOM JIUCKE Ha
yroiu ¢ rpagycoB. Haiftu ckopocTh myiu v.

10. Koneco, Bpaimasch paBHOYCKOPEHHO, TOCTUIJIO YIJIOBOM CKOpOCTH W paj/c yepe3 N
000pOTOB MOCIe Havyaja BpamieHus. HaiiTu yriioBoe yckopenue koseca € (paj/c2)

11. Koneco pannycoM R M Bpaiaercsi ¢ mOCTOSIHHBIM YTJIOBBIM YCKOpeHUEM € paj/c2. Haiftu
JUIs TOUYKH Ha 000/i€ KoJieca YIVIOBYIO CKOPOCTh W U JIMHEHHYIO CKOPOCTh V uepe3 t CeKyH/1 Iociie
Hayaja JIBU>KCHHUSI.

12. K vyt noasenied rpy3 P kr. Haiitu Hatspkenne HutH F, eciay HUTH ¢ Tpy30M MOJHUMATD
C YCKOpPEHHEM a M/C

13. ABromMoOMIbL BecoM P H ocTaHaBnMBaeTcs MpU TOPMOKEHMHU 3a t CEKYH, IPONAS NpH
3TOM paBHO3aMeUIeHHO S M. HaiiTu HauanbHY0 CKOPOCTh aBTOMOOMIIS V M/C U CHITY TOPMOKEHHS
F n.

14. Teno maccoll m Kr JIeTsIIee CO CKOPOCTBIO V M/C yaapsercss O MepHeHIUuKYISIPHYIO
CKOPOCTH CTEHKY M YIPYro OTCKakMBaeT OT Hee 0e3 morepu ckopocTd. HalTu uMmynsc cuiibl p
H*C , MOJIy4eHHBIN CTEHKOM 3a BpeMs yjapa

15. ABromo6miib BecuT P H. Bo BpeMs nBukKeHMsI HA aBTOMOOUIIb AEUCTBYET CHUJIa TPEHUS,
paBHas 0,1 ero Beca. UeMy noipkHa OBbITh paBHA CWJIa TSTW JIBUratess, 4ToObl aBTOMOOWIIb
JIBUTAJICSI C YCKOPEHUEM a M/c2

16. Kakoil yroin ¢ rpaaycoB C TOpPHU30HTOM COCTaBJIIE€T IMOBEPXHOCTh OeH3uHa B Oake
aBTOMOOMJISA, ABMXKYIIETOCS] TOPU3OHTAIBHO C MMOCTOSHHBIM YCKOPEHHUEM a M/C

17. K mnorosnky TpaMBallHOrO BaroHa IIOJBELIEH Ha HUTU Iap. Baron nsmxercs c
TOPMOKEHHEM U €ro CKOPOCTh PaBHOMEPHO 3a BpeMs t ¢ u3MeHsercs oT vl m/c 1o v2 m/c . Ha
KaKo# yrou ¢ rpasycoB OTKJIOHUTCSI HUTh C IIapoM?

18. ABromoOmibp BecuT P ToHH. Bo Bpemsi aBukeHHs Ha aBTOMOOWIb JIEHCTBYET cuia
Tpenusi, paBHas 0,1 ero Beca. Uemy gomkHa OBITh paBHA CHJIA TATH JBHUraTessi, 4TOOBI
aBTOMOOWJIb JIBUTAJICSI C MOCTOSIHHOM CKOPOCTBIO B TOPY C YKJIOHOM h M Ha Kaxaple S MeTpoB
MIPOHJEHHOIO ITyTH.

19. J1Be rupu Becom Pl kr m P2 Xr coenMHEHBI HUTBIO M NEPEKUHYTHI Y€PE3 HEBECOMBIN
6nok. Haiitu yckopenue a M/c, ¢ KOTOpbIM JBMXKYTCS HUTH U HaTsDKeHUe HUTH F H.

20. HeBecoMblil 010K YKpeIJIEH Ha BEPIIUHE JIBYX HAKJIOHHBIX MJIOCKOCTEH, COCTABIISIFOIITIX
C TOPU30HTOM YIJIbl 0 U 3 TpaxycoB. ['upu Becom P1 u P2 kr coenuHEeHb! HUTHIO M MEPEKUHYTHI
yepe3 050k, Halitu yckopeHue a M/c, ¢ KOTOPBIM JIBHXKYTCSI TUPU W HaTsDKeHUE HUTH F H.
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21. Haiitu paboTy AK, KOTOPYIO HaJl0 COBEPILUTH, YTOOBI YBEIHUUTH CKOPOCTD JIBUKCHHUS
Tena ot vl m/c mo v2 m/c Ha mytd S M. Ha Bcem myTu ACHCTBYET MOCTOSIHHAs CUjla TPEHUS,
paBHas F H. Macca Tena paBHa m Kr.

22. Kamenp Maccoii m Kr ymaja ¢ HEKOTOpoul BbICOTHI. [lamenune nmpopomxanocs t c¢. Hailtu
KMHETH4eCKyr0 Ex 1 noteHmansayo En sHepruio kaMHs B CPEIHEH TOUKE Iy TH.

23. Pabora, 3arpaunBaemas Ha TOJIKaHUE s]pa, OPOLIEHHOro IMOJA YrioM () IpaaycoB K
TOpPHU30HTY, paBHa AK. Yepe3 CKOJIIBKO BpeMeHHU t M Ha KaKOM PacCTOSIHUM OT MecTa Opocka X
AIpO ymajeT Ha 3emir0? Macca siapa m Kr.

24. C HakKJIOHHOW TUIOCKOCTH BBICOTOW h M M AJMHOHN CKJIOHA | M CKOJNB3HUT Teno Maccoil m
kr. Halitu kuHetndeckyro sHepruto Ex Tena y ocHoBaHus 1uiockoctd. Koadduuuent tpenus
paBeH k.

25. YenoBek Maccoit ml Kr, ABMXKYIIMKUCS CO CKOPOCTBIO V1 KM/4, JOTOHSET TEICKKY
Maccoil m2 Kr, IBMKYIYIOCSI CO CKOPOCTBIO V2 KM/4 U BCKakuBaeT Ha Hee. C KaKoil CKOPOCTBIO V
Oyzer 1BUraThCs Tenexka?

26. Teno maccoit ml kr ymapsercs o BTopoe Teino Maccod m2 kr. [lepBoHavanbHBIE
CKOpOCTH TeJ paBHBI V1 U v2 M/C 1 HampaBiieHbl B OJIHY CTOpOoHY. CuuTas yjiap LHEeHTPaIbHbIM U
HEYNPYyTruM, HAWTH KOJIMYECTBO Teruia Q /K, BbIIETUBIIEECS IIPU yAape.

27. MarepuanbHas TOYKa Maccoil m Kr, NpHUBs3aHHAs K HUTH JUIMHOW | M, omuchIBaeT B
TOPU30HTAJIBHOM MJIOCKOCTU OKPYKHOCTh. CKOpOCTh BpaiieHuss N 000poToB B cexyHay. Haiitu
CWIIy HaTsbKeHus HUTH F H.

28. Haiitu paboty A 1K, KOTOPYIO HaJI0 COBEPILUTh, YTOOBI CKaTh IMPYKUHY Ha S M, €CiH
U3BECTHO, YTO CHJIa CXaTWs IMPONOpLUUOHANbHA Aedopmanuu, ¥ mnoj aedcTBueM cuibl F H
npyXrHa ckumaercs Ha | m.

29. Haiitu cuny nputTskeHuss F H ¥ 9HEpruro rpaBUTALlMOHHOIO B3auMozeucteus E mx
MEXIy IByMs TeaaMu Maccoit m1 u m2 kr. Paccrosuue mexay Tenamu R m.

30. IBa mapa paguycoMm Il u r2 MeTpoB 3aKperjieHbl Ha KOHI[aX TOHKOTO HEBECOMOI'O
crepxHs. PaccTosHue Mexay nieHTpamu mapoB | MeTpoB. Macca kaxoro u3 mapoB paBHa ml u
m2 kr. HaliTu MOMEHT MHEpUMH CUCTEMBI | OTHOCHUTENBHO OCH, IPOXOASAIIEH Yepe3 CepeluHy
CTEpXHS MEePIEHANKYISIPHO €ro JJINHE.

31. MaxoBuK, MOMEHT MHEpIMH KOTOPOrO paBeH I, Bpallaercss ¢ yrioBOH CKOPOCTBIO W.
Haittu topmo3zsiiuii MOMEeHT N, MOJ JI€MCTBUEM KOTOPOTO MaxXOBUK OCTaHABIIMBAETCA 4depe3 t
CEKYHJI.

32. JIge rupu maccoid m1 1 m2 Kr COeUHEHBI HUTHIO U MEPEKUHYTHI yepe3 OJI0K Maccoid m
kr. HaiiTi yckopeHue a M/c, ¢ KOTOPBIM JIBUXKYTCS TUPH.

33. JIluck maccoi m Kr KaTUTCs 0€3 CKOJIbKEHHUS MO TOPU30HTAIbHOM IJIOCKOCTH CO
CKOpOCTBIO V M/c. HaliTh KMHETHUYECKYIO SHEPTHUIO JIHCKA.

34. lap paguycom R M xatutcs 6€3 CKOJMBKEHUS MO TOPU3OHTAIBHON TJIOCKOCTH, Jeias n
000poTOB B ceKyHy. Macca mapa m Kr. HaliTH KHHETHYECKYI0 SHEPTHIO KaTALIerocs mapa.

35. Ilo 0601y MaxoBHKa HAMOTaHa HUTbh, K KOHILY KOTOPOU IMO/BEIEH Tpy3 Maccoit m kr. Ha
KaKOo€ PacCTOSHUE JIOJIKEH OIMYCTHTHCS Ipy3, YTOOBI MAaXOBUK CTall BPAalaThCs CO CKOPOCTBIO N
000pOTOB B ceKyHAY. MOMEHT uHepuuu MaxoBuka | kr/mM2, paguyc maxoBuka R m.

36. Ammiuutyna rapMoHHMYeckoro kojeOaHusi paBHa A M, nepuoa T cexkyna. Haiitu
MaKCHUMaJIbHYIO CKOPOCTbH KOJIEOTIOUIeCSl TOUKH U €€ MaKCUMaJIbHOE YCKOPEHHE.

37. Haiitu ammnutyay A, HMKIMYECKYIO0 YacTOTy (, HadajbHYIO ()a3y CHHYCOUIAIBHOTO
rapMOHHYECKOT0 KoJIeOaHUsl, €CIIM M3BECTHO MAKCHMAJIbHOE YCKOPEHUE Amax, MIEPUOJT KOJICOAHUS
T, cMeleHne TOUYKH OT MOJIOKEHHSI PAaBHOBECHSI X B HAUAJIbHBI MOMEHT BPEMEHHU.

Moayasb 2. MoJjiekyJisipHasi pu3uKa 1 TEPMOAUHAMHUKA

1. Kakyro temmeparypy uMeeT a3oT Maccoil M Kr, umeronmii oovem V 1 nipu aaBrneHuu P

I1a?
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2. Kaxoii 06beM V M° 3aHMMaioT M T KHMCJIOpO/ia IPU JaBiIeHUH P MM pTCT M TeMIieparype
T°C

3. B Gannone Haxoqwiioch mp Kr rasa npu nasieHuu Pp Ila. Kakoe xonuuectBo raza mp xr
ocrajoch B OalsloHe, ecnu JaBieHHe u3MeHwsoch Ao P, Ila. Temmeparypy rasa cuutarb
MMOCTOSIHHOM.

4. Haiitu wmaccy cepauctoro ra3za SO; (kr), 3aHumaromero ob6sem V JUTpPOB mpH
temneparype T°C u napjienuu P MM pr cT.

5. Haiiti Maccy BO31yXa, 3allOJHSIONIEr0 ayIUTOPHIO BHICOTON h M M muomazeo S M2
Jasnenue P MM pret, Temneparypa t°C. Macca 0JHOrO KHIIOMOJIsl BO3/1yXa paBHa 29 Kr.

6. A30T Maccoli M T, HaXOIAIIUMHCA B 3aKphITOM cocyae oO0bemMoMm V JHTPOB TMIpH
temreparype 1,°C, mensier temmneparypy o t,°C. Haiitu nasnenue rasa go (P; ITa) u nocne (P
[Ta) narpeBanus.

7. Haiitu miotHOCTh Bogopoa npu temreparype t°C u nasnennu P mm pr cT.

8. a3 Maccoii M Kr 3aHuMaer oGbeM Vi M° mpu temreparype t;°C. Ilocie usmeHeHus
TEMIIEpaTypsl Ta3a TPH IOCTOSHHOM JABICHHH €ro IUIOTHOCTh CTama paBHa pkr/m°. Haiitu
KOHEUHYI0 Temneparypy raza 7z K

9. B 3akpbeITOM cocyle HaXOIuTCs BOJA, 3aHMMAIOIIas OT Bcero odbema goito X. Haittu
nasinenue P (ITa) u mnotHOCTH p (Kr/M3) BOJISHBIX MapoB Ipu Temneparype t°C, 3Has, uTo mpu
3TOU TeMIepaType Bcs Boja oOpalaeTcs B map.

10. B 3amknyTOM 00BEME V M HaXOUTCA My KI BOABI U My Kr Kucinopoaa. Hailtu naBnenue
npu Temreparype t°C, 3Has, 4To BCs BOJa NPEBPAILAETCS B T1ap.

11. B Bo3ayxe conepxutcs 23,6 % kucnopona u 76,4 % a3ora, HAUTH TJIOTHOCTH BO3AyXa O
(Kr/M3) npu gasiaennn P My prer u remneparype t°C.

12. Atom aprosa, JICTAIIUN CO CKOPOCTBIO V M/C, YIIPYTO YAApseTCs O CTEHKY cocya. YTOl
MEXJly HaIpaBJIEHUEM CKOPOCTH aToMa M HOPMaJblO0 K CTEHKE COCyJa COCTaBIsET « TPaayCoB.
Haiitu umnynsc p (kr*m/c ), monydeHHbIN CTEHKOM 3a BpeMs ynapa

13. Kakoe xonmuectBo Mosiekyn N HaxonuTcs B KomMHaTe oObeMoMm V M Py TEMIEpaType
t°C u naBnenuu P MM pr cT.

14. Haiiti cpeqHiO0 KBaApaTUYHYK CKOPOCTH V M/C MOJIEKYJ Tasa npu Temieparype t°C
€CJIM Macca OJJHOTO KUJIOMOJISI paBHA M KI

15. IInoTHOCTE Ta3a paBHA pKr/MS. Cpenssisi KBaipaTH4Hasi CKOPOCTh MOJIEKYJI ATOrO rasa
paBHa V M/c. Haiitu naBnenue rasa P Ila.

16. Uemy paBHa sHeprusi TerioBoro naswxkenuss E (Jx) kucimopoma maccol M r mpu
temneparype t°C. Uemy paBHa SHEPIUs BpalaTeNbHOro aBkKeHUs Ei (JK) M mocTynareasHOro
nsuxenust Ep (JIx)?

17. JIByxaTOMHBIH ra3 Maccoil m Kr HaxoAuTcs noj nasineHueM P [la u umeeT mioTHOCTh p
kr/m°. Haiitu SHEPTUIO TETIOBOTO JIBMKEHUS MoJiekyn E ([[x).

18. UeMy paBHBI yleNbHas TEIUIOEMKOCTH Cp M Cy IByXaTOMHOI'O I'a3a, €CJIN IJIOTHOCTh 3TOTO
ra3a pU HOPMAIBHBIX YCIOBHSX PaBHA OKI/M .

19. Haiitm ynenpHyr0 TENJIOEMKOCTh IIPU IIOCTOSSHHOM JIaBIEHUM Cp Ta30BOM CMECH,
COCTOsAIIEH U3 N1 MOJIEH aproHa u Ny MoJeH a3ora

20. YnenbHas TEMJIOEMKOCTh MPH IMOCTOSHHOM O0bEMe Ta30BOM CMECH, COCTOSIIeH W3
N1KUIIOMOJIEH KUCIOpoJaa U NpKUIIOMOJIel aproHa, paBHa Cy Jlx/kr*rpan. Haiitu maccy aprona m;
(xr).

21. Kucnopoa mMaccoii m kr Haxoaurcs noa gasinenuem P IMa npu temneparype t°C. TTocie
HATPEBAHMS TP TOCTOSHHOM JABICHHH Ta3 3aHsn oobem V M°. HaifT KonmdecTBO Termia,
nosryaeHHoe razom Q JIxk.

22. A30T Maccoil M Kr HaXOAHUTCS B 3aKPBITOM cocyie 00bemMoM V M npu temneparype t;°C.
[Tocne HarpeBaHus 1aBjiIeHUE B cocyie cTano paBHO P, MM pT cT. Kakoe kommuectBo Temna Q Jx
ObLI0 co00IIeHO Ta3y?

67



23. Kakoe KOJIM4YeCcTBO TEIUla HaJ0 COOOIIUTh KUCIOPOIY Maccoil M Kr, 4ToOBl HArpPeTh €ro
Ha t°C npy NOCTOSHHOM JaBIeHHN?

24. B 3aKpbITOM COCyA€ €MKOCThIO0 V M> HAXOIHTCS Bo3ayx npu aasineHun P Ila. Kaxoe
konuyectBo Tema Q /[ Hano cooOIUTE BO31yXY, 4YTOOBI OBBICUTH €T0 JIaBlIeHue B N pa3?

25. B 3akpeiTom cocyae odvemom V M COJIEPXKUTCS a30T, IJIOTHOCTh KOTOPOrO paBHA
pkr/m°. Kakoe kormdaectso Temma Q JI HaZ0 COOBIIUTH ra3y, 4To0bI €ro TeMIIepaTypa MoHsIACh
Ha AT rpagycos

26. B 3akpsiToM cocyze obbemMoM V M° comepxkuTes a3ot npu Temneparype T1 K i naBineruu
P, arm. [locne HarpeBaHusi JaBjieHHe MOBBICUIOCH 10 Py arm. Halitu temmeparypy rasa mocie
HarpeBaHus 1, K u konmnyecTBo coobmenHoro razy Temia Q Jx.

27. I'enuii HaXOAUTCA B 3aKPBITOM COCYZI€ EMKOCTBIO V M npu Temreparype t°C u naBieHuu
P, ITa. Kakoe xomuuectBo Teruia Q J[X Hamo cooOMmUTE ra3y, 4ToObl OBBICUTh €I0 TEMIIEpaTypy
Ha AT K? Haiitu cpesHIO0 KBaJIpaTHYHYIO CKOPOCTh MOJIEKYI V M/C U 1aBienue P Ila.

28. B 3akpbITOM cocyne o0beMoM V JIMTPOB HAXoIUTCs N T a30Ta U N I' aproHa Ipu
HOpMaJIbHBIX ycinoBusix. Kakoe kommuectBo Temia Q Ik Hamo cooOmuUTH 3TOHM Ta30BOM cMecH,
4yT0OBI HarpeTh ee Ha AT K?

29. I[I1OTHOCTH HEKOTOPOTO Ta3a MpH JaBlieHWUu P MM prTcT paBHa p 1/11. Halitu cpenHioro
apu(pMeTHUYECKYIO V1, CPETHIOI0 KBaJAPAaTUUHYIO Vo U HanboJiee BEpOATHYIO V3 CKOPOCTH MOJIEKYJI.

30. Kakas uacte mosekyn kuciopoma AN/N mpu temmeparype t°C mmeer CKOpOCTh B
UHTEpBaJe OT V1 70 Vo M/c?

31. Haiitu naBnenue Bo3ayxa P MM prcT Ha BeicoTe h M Haja ypoBHeM mops. Temmeparypa
pasna t°C. JajeHue Ha ypoBHE MOPs paBHO 760 MM PT CT.

32. [Maccaxxupckuit camoJieT JIeTHT Ha Bbicote h; M. B kabune mommep:xkuBaercs qaBiicHHE,
cooTBeTcTBYOIIee BoicoTe Ny M. Haiitu pasHoCTh naBnenuit AP BHYTpH U CHapy»KH KaOWHBI IPH
TeMIIepaType HapyxHoro Bo3ayxa t°C.

33. Ckonbko Becut (B HproToHax) 1 M BO3/yxa Ha BbicoTe h M pu Temmneparype t°C.

34. OmnpenenuTh CpPEAHIO [UIMHY MpoOera AM MOJIKYJbl YIJIEKHCIOro Tas3a IMpu
temmneparype t°C u nasienuu P MM pt cT. JIuaMeTp MOJIEKYJIbI CUMTATH PABHBIM 3,2*10%0 m.

35. Hailtu cpegHee uMCIO CTOJKHOBEHHMH Z 1/cek MOJEKyN YIJIEKUCIOro rasa IpH
temneparype t°C, eciu cpesis JutuHa cBOOOJHOrO Tipodera pasHa | M.

36. Haiitu cpejiHee 9nciio CTOJIKHOBeHUM Z 1/cek Mosekyn aszora mpu Temmeparype t°C u
naBieHuu P MM pT CT.

37. B emkocti oGbemoM V M® Haxommres asor maccoii m kr. Haiirn CPEIHIOKO JUIMHY
npobera MOJIEKYJI AM.

38. Haiitn ko>(dumment muddysnn Bomopona D m%/c mpu Temmeparype t°C, ecin cpesis
JUTMHA CBOOOIHOTO Mpobera MOJIEKYJ paBHA A M.

39. Haiitu cpeIHIOr JIMHy CBOOOHOTO Ipodera A M aToMoB Teltus ipu temmeparype t°C u
nasieHuu P MM pTCT, ecim 3HaueHue ko3¢ (HUIMeHTa TMHaMUYECKON BA3KOCTH PaBHO 1 KI/M*C

40. Haiitu xoapuument nupdysun D M2/c 1 KO3 (ULMEHT BHYTPEHHEIr0 TPEHUs 1 Kr/m*c
BO3/yXa NpH AaBieHud P mm prer u temmeparype t°C. JluaMeTp MOJIEKYIIbI TIPUHSATH PABHBIM
3*10"" m

41. Haiitn Ko>(QQHUIMEHT TErIonpoBOIHOCTH Bojgopona KBT/mM*rpan, ecnu koadduuumeHt
BHYTPEHHETO TPEHHUSI JUTS HETO B 9THX YCIIOBHSIX PaBeH 1) H¥*¢/ M

42. Haiitu k03¢ puumeHTKBT/M*rpaj TEIUIONPOBOIHOCTH Bo3ayxa npu Temmeparype t°C u
nasnenuu P Ila. Jluametp MoseKysibl IPUHATH paBHBIM 3* 10" m.

43. Kakoe xommuectBo Temna Q Jk Tepsercs exeyacHO uepe3 OKHO 3a CHeT
TEIIONPOBOIHOCTH BO3/yXa, 3aKIIOYCHHOTO MEXJIy ABYMs crekimami. Ilmomams okHa S M,
paccTosiHUEe MEKIy CcTeKiamu Z M. Temmeparypa B momenieauu t°C, TeMreparypa HapyKHOTO
Bozayxa t,°C. JluamMeTp MOJIEKY] HPHHATH PABHBIM 3#10"° m. TeMneparypy Bo3myxa MEXIY
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CTEKJIAaMH CUUTATh PABHOM cpenHeMy apu(METHUECKOMY TEMIIEpaTyp Hapy>KHOT'O MPOCTPaHCTBA
u nnomerenus. Jlapnenue paBHo P MM pT cT.

44. B 3akpbITOM COCYJ€ HAaXOIUTCS M1 'paMMOB a30Ta U My rpaMMoB Kuciopona. Haiitu
u3MeHenue BHyTpenHei sueprun U (JIk) cMecu nipu u3MeHeHuu Temiiepatypsl Ha t°C.

45. n wMomed aszora , HAXOMSIIETOCs TMPH HOPMAIBHBIX YCIOBHSIX, PACIIUPSICTCS
aguabaridecku ot oObema Vi M° 10 oGbema Vo M°. Haittu paboty A (/Ix), coBepiIeHHYIO MpH
pacIIupEeHUH.

46. m rpaMMOB KHCIIOpoJia, Haxojsmierocs npu nasienuu P; Ila m temmeparype Ti; K,
CKEMaeTes aguabarudyeckd 10 oobema Vo M°. Haiitn masnenme P, u TeMrieparypy Tz mocie
COKATHSL.

47. VneanpHas TemyioBas MallWHa, paboTaromas mo nukiay KapHo, momydaer 3a KaKIblid
nukn ot HarpeBatenms Qp (k) Ttermma. Temmeparypa HarpeBatens 1 K, Temmeparypa
xononunbauKa To K. Halitu pabory A (/[x), coBepiiaeMmyro MamyHOM 3a | MUK U KOJTUYECTBO
teruia Q, (Jx), oTAaBaeMoro X0I0AUIBHUKY 32 OJJUH LIUKIL.

48. UneanpHas TersoBas MalllvHa, padoTaromas no uukiy KapHo, coBepiaer 3a OAMH LUK
pabotyA ([Ix). Temneparypa narpeBarens 71 K. Temneparypa xonogunsauka 77 K. Haittu KI1J]
MAIIUHBI 1), KoardecTBo Terna Qp (Jk), momydaeMoro 3a 0IMH IMKJI OT HAarpeBaTessi, KOJHMIECTBO
teruia Q2 (J1x), oTAaBaeMoro 3a 0JIuH LUKJ XOJIOJUIBHUKY.

49. Haiitn wm3menenue sHTponmu AS J[X/rpagyc mpu mpeBpamieHUH M Kr JbAa IpH
temneparype t,;°C B map npu temueparype 100 °C

50. Haittu uamenenune sutponuu AS Jx/rpagyc mpu mnepexoje M Kr KHCIopoaa OT o0beMa
Vi M npu temneparype T1 K k o0bemy Vo M~ ipu Temnepatype Tz K.

51. Haiitn m3menenue sutponuu AS Jl/rpaayc npu nepexoae M Kr Bogopoaa oT oobema Vi
M nox nasienueM Pj I1a k 06bemy V) M nox nasienueM P, [1a

52. M KUIOTPaMMOB BOJIOPO/Ia PACIIUPSIFOTCS N300apUUECKH 10 YBEIHUEHHs 00bemMa B N pas.
Haiitu nuamenenue surponuu [1S JH/Kr.

53. Kakyro TteMmriepaTypy UMEET a30T Maccoil M r, 3aHUMAIOIINI 00beM V M MIpU JAaBJICHUU
P ITa. I'a3 cuutaTh uaeanbHbIM - paccuutaTh 11 K. a3 cuurats peanbHbiM - paccuurtath T2 K.

54. n monell yraekuciaoro raza Haxoaurcs npu temnepatype T K u 3anumarotr oobeMm V M.
Haiitu naBnenue rasa, cuuras ero uaeainbHbM (Pq I1a), u cunras ero peansHbiM (P2 I1a)

55. Haiitu Maccy BOJBI M KI, cojepkammxcs B N M~ Bo3ayxa mpu Temmeparype t°C u
OTHOCHUTEJIbHOW BIaKHOCTH K%0.

56. Haiitu mioTHOCTH pTyTH pKI/M3 mnpu Temmeparype t°C, ecim ee IJIOTHOCTH po TpH
temmneparype 0 °C paua 13600 Kkr/m®, Ko duuuent od6bemHoro pacumpenus py pases 1,85%10°
4 rpazl'l.

57. Kakyto cuity F HbIOTOHOB HEOOXOAUMO NMPHIIOKUTH K TOPU3OHTAILHOMY aTIOMUHUEBOMY
KOJIBIY BBICOTOW H MeTpoB, BHYTpeHHHUM auaMeTpoB 01 METPOB M HApYKHBIM JuameTpoMm d
MeTp30B, 4TOObI OTOPBATh €ro OT MOBEPXHOCTH BOAbI? [IJIOTHOCTH alrOMHHHSA p paBHA 2,6%10°
KI/M".

58. KakoB nosmkeH ObITh BHYTpEeHHH quamerp kamwuisipa d (M), 4TOOBI MPH TMOJTHOM
CMa4MBaHHH BOJa B HEM NOAHSJIACH Ha BBICOTY h MeTpoB?

59. TlnacTMHKYM W3 MEIW TOJIIMHON O3 METpOB M ’Kejie3a TOMIMUHONW Oy METPOB CIIOKEHBI
BMecTe. BHeUHsis MOBEPXHOCTh MEIHOM IIACTHHKU TOJIEpXKuBaeTcs npu temmeparype t°C,
BHEIIHss TIOBEPXHOCTD KeNe3Hol - npu Temneparype t,°C. Haiitu Temnepatypy t°C mosepxHocTH
UX CONPUKOCHOBEHMS. [I01maap MiIacTUHOK BEJIMKA IO CPABHEHMIO C UX TOJIIIUHOM.

60. Kakoe konmuectBo Terura Q Jk mpoxoauT yepe3 MeIHBIA CTEp)KEHb 3a BpeMs T CeK,
TIOMA (b [ONEPEYHOr0 CEYeHHs KOTOPOro paBHa S M, umiHa | M, eciin pasHOCTb TeMIepaTyp Ha
KOHIIaX CTepKHs cocTapisieT At°C

Mopayasb 3. D1eKTPpHYECTBO M MAarHEeTH3M
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1. JIBa ManeHbKMX METANIMYECKHX IIapHKa OJMHAKOBOI'O paguyca M Beca IOJBEUICHBI HA
HUTSX TaK, 4YTO UX MOBEPXHOCTH compukacarorcs. Ilocie coobuienus cucreme mapuKkoB 3apsaia (
K1 oHu oTTONIKHYNIHMCH APYT OT Apyra U pa3ouuiuchk Ha yroa 2[1°. Haittu Bec mapuka P H, eciu
paccTosiHUEe OT TOYKH IO/IBECa JI0 [IEHTpa MapuKa paBHO Im.

2. Ha pucynke A4 — 3apspkeHHass O€CKOHEYHas IUIOCKOCTh C MOBEPXHOCTHOM IJIOTHOCTBIO
sapsia [1Ki/m*HB— 0HOMMEHHO 3apsuKEHHBII IAPHK Maccoil M Kr 1 3apsizom q Kir. Kakoii yroi
[1° ¢ mockocThio A4 00pazyeT HUTh, Ha KOTOPOM BUCHUT IIAPUK (MOXXHO IOCYMTATh 3HAUECHUE
TaHTeHca yria)?

3. Ha pucynke 44 — 3apsbkeHHass 0€CKOHEUYHas MJIOCKOCTh UB — OJHOMMEHHO 3apsiKCHHBIN
mapuk ¢ maccol Mkru 3apsgoMm (Kin. HaTsokeHne HHMTH, HAa KOTOPOW BHMCHUT IIApHUK, PaBHO
FH.HaiiTi moBepXHOCTHYIO IIJIOTHOCTH 3apsaa Ha [ Ku/m? mmockocTi AA.

4. C xakum maBiaeHreM P H/M? OTTalKHBAIOTCS [BE OJHONMEHHO 3apsUKCHHBIC GECKOHEYHO
TIPOTSHKEHHBIE ITOCKOCTH ¢ OMHAKOBOH TTOBEPXHOCTHOM IUTOTHOCTBIO 3apsia B oKi/m>?

5. B m0ckoM ropu30HTaIBbHO PACHOI0KEHHOM KOHJIEHCATOpE 3apsKeHHAs KarejabKa pTYTH
HAXOJHTCS B PABHOBECHH IIPH HANPSDKEHHOCTH JIEKTpHUYecKoro mossi£B/M. 3apsa karum paBeH (
K. TInotrocTs pryti p=13600 kr/m’. Haiiti paguyc Kamm r .
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6. Illapuk maccoi M Ke, 3apsDKEHHBIM MOJOXKHUTEIbHBIM 3apsimoM (1 Ki,aBmwxkercs co
ckopocThio vM/c. Ha kakoe paccrosiHHe I' M MOXET NPUOIU3UTHCS MIAPUK K IMOJIOKUTEILHOMY
ToueuHOMY 3apsay (z Kn?

7. JlBa mapuka c 3apsmamu (3Kn m QoKn Haxomsrcs Ha paccrosHum rim.Kakyro Hamo
coeputh padboty W JIk, 9TOOBI IEPEMECTUTh UX JI0 PACCTOSTHUS oM?

8. OmpeznenuTh MOTEHIMAT TOYKU NONsA@ B, Haxomselcs Ha paccTossHUM d M OT LEHTpa
3apsHDKEHHOrO I1apa paguycoM I M. 3alaHa IOBEPXHOCTHAsI IUIOTHOCTD 3aps/ia Ha IIape, paBHas G
Ki/m.

9. OmnpenenuTh NOTECHIMA TOYKU IIOJISL @, Haxojsmieiics Ha pacctosHud d M OT LEHTpa
3apsHKEHHOIO 1Iapa paanycoM I M. 3aauy pelIuTh IpU CIAEAYIOUIMX YCIOBUAX: 3aJlaH NOTEHLIAAN
mapa U B.

10. Kakas comepmaercs pabora A J[x mpu mepeHeceHWH TodeyHoro 3apsaa ( Ko us
OECKOHEYHOCTH B TOYKY, HAXOJSIIYIOCS HAa PacCTOSIHUK 0 M OT MOBEPXHOCTH IIapa paguycoM I' M
C TIOBEPXHOCTHOM IUIOTHOCTBIO 3apsija ¢ Ki/m??

11. [apuk maccoit M kr u 3apsaoM  Ki nepemenaercs U3 ToUku 4, HOTEHIMAT KOTOPOH
paBeH ¢4 B, B Touky b, moTeHIMan KOTOpoil paBeH ¢ B. Uemy Oblia paBHaA €ro CKOpPOCTb U4 B
TOUKE A , €CIIi B TOUKeh CKOPOCTb paBHA Uy M/C?

12. Pa3HocTh NMOTEHLMANOB MEXIy IUIACTMHAMHU IIOCKOro KonjaeHcaropa UB. Ilnmomans
KaKI0H TmacTHHe Sy’H sapsin K. Ha xakom paccrosHum d M JIpyr OoT Japyra HaxoJsTcs
IJIACTUHBI?

13. DnexTpoH, Hmpoins B IUNIOCKOM KOHJAEHCATOpE MYyTh OT OJHOM IIACTUHBI 10 JAPYIOH,
npuodperaer ckopocth vm/c.Paccrosiune Mexay miactuHamu dM.Haiitu: pa3HOCTH MOTEHIMATIOB
U B mexay ruracTHHaMHM, HalpsHKEHHOCTh AJIeKTpuueckoro mons E B/mM BHyTpu KoHAeHcaTopa,
IIOBEPXHOCTHYIO INIOTHOCTH 3apsiaa [ Ki/M? Ha MiacTHHax,

Ly

(s

£y

14. Haiitm emxocts C MK®D cucTeMBl KOHIEHCATOPOB. EMKOCTH KaXIOTO KOHJEHCATOpa
paBHa Cq, Cy, CaMkD.

15. Ilpu momolu 3IEKTpPOMETpa CPaBHUBAIN MEXKIAY COOOM €MKOCTH JBYX KOHAEHCATOPOB
Ci1 u Cy. g 3TOTO 3apsbkanu WX 0 pas3Heix noreHmmanos: UiBu U;B, — u coeaunsanu oba
KOHJIEHCAaTOpa MapaijienbHo. M3MepeHHass mpu 3TOM 3JIEKTPOMETPOM Pa3HOCTh MOTEHILMAIOB
Mexay oOkiIaakamu okazanack papHoit UB. Halitu otHomenue emxocreit Cq/Co.

16. Konnencarop emkocteto BCD3apsiken g0 norennuaia UB. Haittu snepruro W Ik aToro
KOHJIEHCATOopa.

17. I1nomaas MIacCTUH TUIOCKOTO BO3MYIIHOTO KOHACHCATOPA Sv’u paccTostTHUE MEXIy HUMHU
du. Haiitu, kakas pasHocts noreHmmanoB U B Opuia mpuiiokeHa K IJIACTHHAM KOHJIEHCATOPA,
€CJIM U3BECTHO, YTO IMPH paspsjae KonaeHcaropa Boaenuinocsk W Ik Terua.

18. Mexny IUIaCTMHaMHM IUIOCKOTO  KOHJEHcaTtopa HaxoautTcss mnapadus. Ilpu
MPUCOEANHEHUN TUIACTUH K HCTOYHHUKY HamNpspKEHUs JaBleHHe IUTACTUH Ha mapaduH cTajo
paBubiM P H/M?. HaiiTh HanpssKeHHOCTh d7eKTpHdeckoro moms E B/M M 3eKTpHuecKyro
UHAYKIMIO B napadune D Ki/m?. s napaduHa MPUHSTH € =2.

19. Cuna Toka B NMpPOBOJHHMKE MEHSETCS cO BpeMeHeM t mo ypaBuenuto l=a+b<t, rae |
BBIPAKCHO B aMmepax M t B cekyHaax. a, b - koappurmentsr. Kakoe konm4ecTBo 31eKTpuyecTsa g
K1 mpoxoaut yepes nonepeyHoe ceueHne NIpoBOJAHMKA 3a BpeMs oT tic 1o tp ¢?
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20. JlamMmoBBI CBETHJIBHUK COCTOUT W3 TISITH DJICKTPUYECKUX JAMIIOYCK HAKAIMBAHMUS,
BKJIIOUEHHBIX NapajuiensHo. HaliTu compoTuBieHne cBeTH/IbHUKA R Koraa ropsT Bce JaMIIOuKH.
CornpoTuBiieHre Kax 01 13 JlaMrodyek paBHO Ry, Ry, R3, Rs, Rs Om.

21. ConpotuBieHrue BOIbGPAMOBOM HUTH dJIeKTpuueckor yammnouku mpu t °C pasHo 35,8
Owm. KakoBa Oynmer TemrepaTypa HATH JIAMIIOYKH {3, €CIIM MpU BKIIOYCHUH B CETh HAMPSKCHHEM
U B no nutu uzger tok | A? TemneparypHsbiii Ko3hHUIMEHT CONMPOTUBICHHUS BOJIb(paMa paBeH
4,6-10°K™.

22. Peoctar W3 KeNe3HOM MPOBOJIOKHU, MUJUIMAMIIEPMETP U TEHEpaTOp TOKa BKIIIOUEHBI
nocinenosarenbHo. Conporuienue peocrata npu  1;°C paBHo ROM, comnportuiieHue
MuutrammnepmeTpa R1OM. Mummmamnepmetp nmokassiBaeT Tok |A.Kakoii Tok |1 Oyaer moka3eiBaTh
MWUIHAMIIEPMETP, eciau peoctar Harpetb Ha 1,°C?  TemneparypHbslii KO3 UIHEHT
CONPOTHUBIICHHUS JKeJie3a PaBEH 6-10°K™. ComnpoTHBICHHEM T'eHepaTopa MpeHeOpeyb.

23. O6MOTKa KaTylIKd U3 MEIHOU MPOBOJIOKK IpH Temmeparype t°C uMeeT COnpoTUBIICHHUE
R Owm. Ilocne mpomyckaHus TOKa CONpPOTHBIEHHE OOMOTKHM cTano paBHbIM R; Owm. [lo kakoi
temneparypbl t;°C Harpenace 06MoTka? TemreparypHbiii KOS(QQUIMEHT CONPOTHBICHUS MEIH
paBeH 4,15-10° K*

24. Haiitn nanenue noteHimana U B Ha meanom npoBoxe jummHoi | M u ntnamerpom d M.
Cuna toka B mpoBojie paBHa | A. Y ieapHOE COMPOTUBIIEHNE MEIU PABHO 1,7-10® Om-m

25. Dnement umeer 3//C BONBT U BHYTpeHHee conpoTusieHue I OM. OnpeaenuTs najaecHue
noreHuuana U B BHyTpu anemenTa npu cuiie Toka B 1enu | A. Halitu BHemHee conpoTuBienne R
OM 1pH 3aJJaHHBIX YCIOBUSX.

26. DnexTpoaBuKyIIas cuiia aneMenTa pasHa 3/{C B u BHyTpeHHEe COPOTUBIICHUE PABHO I
Owm. Yemy paBeH K03 pULIMEHT MOJIE3HOr0 ASUCTBUS 3JEMEHTa 77 Ipu cujie Toka | A?

I

R
—L

27. Ha cxeme compotuBieHue R Owm, nBa snementa ¢ onuHakoBod DJ[C. Buyrpennue
COTIPOTHUBIIEHUS ITUX DJIEMEHTOB I'1 U I'; COOTBETCTBeHHO. Haiitu cuiy Toka B nenu | A.

R1
[ ]

L VR3

28. Jaubl 3Hauenust compotuBieHuid R, Om m R; Om. Cuma Toka, TeKyllero uepes
compotuBiieHne Rp, paBHa |, A, cuima Toka, Tekymero 4epe3 ammepmeTp, paBHa | A. Haiitu
3HAUEHHUE CONPOTUBIECHUS R1.
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29. B mnoMmelieHWH, YyOAJICHHOM OT TeHeparopa Ha pacctosHue | M, BrIrOUMIH
HarpeBaTeNbHBIM Mpubop, morpedisrommii Tok | A. Ha kakyro BenmunHy AUB moHu3miock
HampsDKeHWE Ha 3aXUMax Mpubopa MO CPaBHCHHIO C HANMPSHKECHHEM Ha 3aKHMMax TeHepaTopa.
CeueHre MEIHBIX MPOBOJIOB PaBHO S MM, Y nenpHOE COPOTUBIICHUE METN 1,7-10‘8 OM*M

30. OmpenenuTh MOJIE3HYI0 MOIITHOCTE P BT, BhIIensieMyr0 B Harpy3ke, eciu u3zBectHa DJ1C
UCTOYHUKA TMHUTaHUS, BHYTPEHHEE COMPOTUBJICHHE MCTOYHMKA NHUTaHUs paBHO Rgp Owm,
COIIPOTHBIIEHUE HArpy3ku paBHO R Om.

31. Kakyro momHOoCcTh P BT motpebisieT asekTpuieckuii 9ailHuK, ecii V JIUTPOB BOABI B HEM
3akunaer uepe3 t cekyHa. TemaoeMKOCTh BOJbI paBHA 4,19-10° Jx/(xr-K). Hauansnas
temneparypa Bojsl T °C.

32. 115t OTOTUIEHUSI KOMHATHI MCIIOJIb3YeTCs dJIEKTpUUECKHi HarpeBarenb. KoMHara tepsier B
CyTKHE kunokanopuil temna. TpeOyeTcss mojaep uBaTh TeMmIepaTypy KOMHATHI MOCTOSIHHOM.
Haiitu momnocts HarpeBarens P Bt. KakoBa croumocts M cyrounoro oborpea mpu tapude Ha
anekTposHepruio 1,4 py6ss 3a 1 kBr-uac?

€4
—i—

R1

R2

33. Haiitu cuny Toka BO Bcex ydactkax nermu li, lp, I3 ammep. Ilpu sTomM wu3BecTHBI
cnenyromue Bennuunbl: DJIC; B, D/1C, B, R1 OM, Ry Om, R3 OM. BHyTpenHee conpoTuBieHue
3JIEMEHTOB PAaBHO HYIIIO.

34. Haiitu HanpspkeHHOCTh MarHUTHOTO Noist H A/M B Touke, OTCTOSIIEH Ha paccTOsIHUE a
METPOB OT OECKOHEUHOTO JJTMHHOTO ITPOBOJAHMKA, [10 KOTOPOMY T€4eT TOK cuiioil | A.

35. Hailtu HanpspkeHHOCTh MarHUTHOro mojisi H A/M B IleHTpe KpyroBOro MpOBOJIOYHOTO
BUTKa paanycoM R M, mo kotopoMy Teuert Tok | A.

36. Ectb 1Ba GECKOHEYHO JUIMHHBIX MPSIMOJIMHEHHBIX MapajieIbHBIX MPOBOJIHUKA C TOKOM.
Paccrosinne mMexay nmpoBoJHUKaMU paBHOa MeTpoB. Cuila TOKa B MEpBOM IpoBojaHUKE |1 A, BO
BTOpOM | A. HailTu HampspkeHHOCTh MarHUTHOTo nojist H A/M B TOYKax, OTCTOSIIIUX OT MEPBOTO
MPOBOIHMKA Ha b METPOB M HAXOASIIMXCS B TNIOCKOCTH, MIPOXO/ISIIUX Yepe3 MPOBOTHUKH.

37. JlBa  mpsAMONMHEHHBIX  OECKOHEYHO JJIMHHBIX  IPOBOJHUKA  PACIIOJIOKEHBI
MEPHEeHIUKYISAPHO JIPYr K IpYTYy U HaxXoAsATcs B OJHOM miockoctu X-y. Cuia Toka B IEpBOM
nposoaHuke |y A, Bo Bropom |y A. Haiitu HanpspkenHocTs nosast H A/M B Touke ¢ KOOpAHMHATaMu
X, Y.

38. Haiitu HanpspkeHHOCT, MarHuTHOro moiss H A/M Ha ocu KpyroBoro KOHTypa Ha
paccTosiHUU X METPOB OT €ro miockoctu. Paanyc koHtypa R M, cuna Toka B koHType | A.

39. JIBa KpyroBbIX BUTKa PACIIOJIOKEHBI B ABYX B3aUMHO NEPIEHIUKYJSPHBIX IIIOCKOCTIX
TakK, YTO LEHTPHI 3TUX BUTKOB coBMaatoT. Paanycel BuTkOoB R1 M 1 Ry meTpoB. Toku, Tekymiue 1no
BuTKaM |1 A u |y A. Haiitu HanpsbkeHHOCTD 1ot H A/M B IeHTpe BUTKOB.

40. Karymka mmnoi | metpoB cocrtout m3 N BUTKOB mpoBoja. HaiiT HampsKeHHOCTH
marauTHoro moist H A/m BHyrpm karymku. Ilo mpoBomy tewyer Tok cuioit | A. KpaeBbimu
s dexramu npeHedpeys.
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41. CkoJBbKO amIiep-BUTKOB K moTpeOyercst Ui TOro, 4ToObl BHYTPH COJICHOMJIA MaJioro
auameTpa u JUMHOH | MeTpoB 00beMHas IIOTHOCTh YHEPIMU MAarHUTHOrO moJis Obuia paBHa Wy
Jix/m*?

42. JIBa NpsAIMOJIMHENHBIX ITPOBOJHUKA HAXOATCS B BAKyyMe€ Ha PACCTOSIHUM @ METPOB ApPYT
ot apyra. ITo npoBogHUKaM TeKyT TOKM B OJHUM HampasiaeHuu |1 A u | A. Kakyto paboty (Ha
SIIMHUILY JUTMHBI IPOBOJIa) HAJ0 COBEPLIUTH, YTOOBI Pa3ABUHYTH MPOBOJHHUKU 10 PACCTOSHUS D
METPOB.

43. B OOHOpPOAHOM MarHMUTHOM II0Jie, MHAYKLHUsA KOToporo paBHa B Tiu, aBwxkercs
paBHOMEpHO TPoBOAHUK uIMHOH | MeTpoB. 1o nmpoBoaHuky TeueT Tok | A. CKOPOCTh JBUKEHHS
IIPOBOJHMKA U METPOB B CEKYHJly M HalpaBlieHA OHAa IEPIEHIUKYJIAPHO K HaIPaBICHUIO
MarHuTHoro noiis. Haiitu MmomiHocts P BT, 3aTpaunBaemyro Ha ABMKEHUE TIPOBOHUKA.

44. Jan MeaHbld AUCK paguyca I MeTpoB. IlnockocTh aucka NEpHEHIUKYISIpHA K
HaIpaBJICHUI0O MarHutHoro mnousd. Mupykuus marautHoro moss pasHa B Tn. Tok cunoit | A
IIPOXOAUT MO PaUyCy AMCKAa OT LEHTpa K Kpar (CKOJb3sAlMe KOHTaKThl). /[uck Bpamiaercs c
4acTOTOM Vv 000pOTOB B ceKyHy. HailTi MOIITHOCTH Takoro anekTpoasuratens P Br.

45. DneKkTpoH, YCKOPEHHBIM pPa3HOCTHIO IMOTEHLMAJIOB ¢ BOJIBT, BIETAET B OJHOPOAHOE
MarHMTHOE I0JI€, IIEPIEHANKYIIIPHOE HAIIPABIICHUIO €TI0 IBMKEHUA. HAyKIMA MarHUTHOTO MOJIs
paBua B Tu. HaiiTi paxdyc KpHBH3HBI TPaeKTOPHH MeKTpoHa R m. 3apsi snexrpona 1,602-10™°
KyJIOHa, Macca sextpona 9,11-10°% kr.

46. IloTok o-yacTHIl (s1€p aToMa Teius), YCKOPEHHbIH pa3HOCThIO MOTEHIHaNoB A¢ BoibT,
BJIETAaeT B OJHOPOJHOE MAarHUTHOE IoJjie HamnpsbkeHHocThio H Ammep/merp. CKOpoCTh KaKIoM
YyacTULIbl HampaBjeHa MOJ HPSIMbIM YIJIOM K HalpaBieHUI0 MarHutHoro mnoss. Haiitu cuny F
Hp1oTOH, nelicTBYIONYIO HA YaCTHULLY.

47. Yepe3 npAMOYTOIbHYIO ATIOMUHUEBYIO TUIACTUHKY MPOXOauT Tok cwior | A. TommuHa
IUIACTHHKU & M, ImuprHa b M. [lnacTuHka momelieHa B MAarHUTHOE IOJE, MEPHCHANKYISPHOES
peoOpy b u Hamparienuio Toka. HaiiTi monepeunyio pa3HOCTh MOTeHIMAI0B U, eclid HHAYKIUSI
MarHuTHoro nouis pasHa B Tin, KonuenTpauus 31eKTpoHOB MPOBOAMMOCTH paBHA KOHIIEHTPALUH
aTOMOB.

48. B OIHOPOJZHOM MAarHUTHOM IIOJIe, MHIyKUus KoToporo paBHa B Tn, [IBmxercs
MPOBOAHUK JUIMHON | MeTpoB. CKOpOCTh JABHMKEHHUS NPOBOJHMKA paBHA V M/C U HampabieHa
NEPIEHIUKYJIAPHO MarHUTHOMY Imoito. Yemy paBHa pa3HOCTb IOTEHIMAJIOB Ha KOHIAX
npoBoaHuKa U.

49. KpyroBoii mpoBOJIOYHBII BUTOK IJIOMAbI0 S M2 HAXOAUTCS B OAHOPOJHOM MarHMTHOM
noJsie, UHAYKIMUS Kotoporo paBHa Bl Tiu. IlnockocTs BUTKAa NEpneHIUKYNIsSpHA HalpaBiICHUIO
MartuTHoro noss. Yemy paBHo cpennee 3HaueHue DJIC nmunykuuu U B, Bo3HUKaOIIEH B BUTKE
IIPY U3MEHEHUH MOJIsI B TeYEHUE t CeKyH 10 BenuuuHsl B2 To.

50. B ogHOpOAHOM MArHUTHOM TOJIe, MHAYKIUs KoTtoporo paBHa B T, paBHOMEpHO
BpalaeTcsl KaTyIllKa, COCTOSINAs U3 N BUTKOB MTPoBojia. YacToTa BpameHust KaTyIlkd n 000poToB
B cekyH.ay. I[lnomans monepeyHoro ceuyeHust KaTymku S M2 Ochb BpaIICHUs MEPIECHIUKYIsIpHA
OCH KaTyIIKU ¥ HalPaBJICHUIO MarHUTHOTO nojs. Haittu makcumaneryro O1C naayknun U.

51. Ha conenoun jumHOW | METpOB ¥ IJIOIIABI0 MOMEPEYHOTO CCUCHHS S M? Hazeto Ko
npoBosiouHbIX BUTKOB. ConeHoua umeeT K; BUTKOB, mo Hemy uaerT Tok | A. Kakoe cpennee
Hanpspkenne UB uHayupyeTcs B 9TUX BUTKaX, €CJIM TOK B COJIEHOU/IE rcue3aeT 3a t c.

52. Haittn mHIyKTHBHOCTH Karymiku L 'H, umeromeii K ButkoB Ha mmune | m. Ilnomiaas
MOTIEPEYHOT0 CEUYCHHUs paBHa S M2. MarHuTHas TPOHUIIAEMOCTh MaTepraa cepIeYHIKa paBHA |L.

53. Nmeetcst cosieHOU I, OOMOTKa KOTOPOTO COCTOMT M3 MEIHOTO MPOBOAA CEUYCHUEM S e
Jnuaa conenonna | M, conporusienre oMotk R OMm. Haiit MHIyKTUBHOCTH cosieHouaa L ['H.
VY nenpHOE CONMPOTHURIICHHE MeIH paBHO 1,7* 108 Om*m.
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54. ConeHoun AaMHOU | M M TIIONIAJIBIO MTOTIEPEYHOTO CEUCHUS S M° HMeeT MHAYKTUBHOCTH L
I'n. [Ipn xakoit cuie Toka | A oObeMHas IUIOTHOCTb SHEPTrUU MArHUTHOTO TMOJSl BHYTPH
coJieHOua paBHa W P

55. Karymka umeer conporuBienrne R Om m mHayktuBHOCTH LI'H.Uepe3 kakoe Bpems t ¢
IocJjie MOAKIIOUEHUs K Oarapee cwia Toka | A cocTaBUT N IPOLEHTOB OT MAaKCHUMaJbHOTO
3HAYEHUS.

56. KBagpaTHasi paMKa M3 MEIHOTO NMPOBOJA CEUCHHEM S M° HAXOIMTCS B MATHUTHOM MOJIE,
MHIYKIHS KOTOPOTO MEHSETCS 10 TapMOHUYECKOMY 3aKOHY ¢ aMIuiutyaoi By ['a u mepuogom T c.
[Tnomans pamku paBHa S M NEPIEHIUKYJISIPHA HAIIPaBICHUIO MarHuTHOro nosist. Haitu
aMILUTUTYly CHJIBI TOKA lg A, TeKyIero mo pamke. Y aelbHOE CONPOTUBIICHHUE Menu paBHO 1,7*10°
8 Om*m.

57. Kakyro mHnyktuBHOCTh L I'H Hamo BKJIIOYMTH B KoOJIeOATENbHBIM KOHTYp, YTOOBI MpHU
emMkocTd KoHgeHcatopa C @ nmoiayduTs 4acToTy Kosnebanuid F ['.

58. Karymka, HMHIYKTUBHOCTh KOTOpoW paBHa L ['H, npucoenvHeHa K IUIOCKOMY
KOHJICHCATOPY C IUIOMAABI0 TIacThH S M°. PaccrosiHme Mexy ractuaamu paBHo d M. Uemy
paBHA IUAJIEKTPUYECKAs MPOHUIAEMOCTh CPEIbl € , €CIM KOHTYp HACTPOEH Ha KOJeOaHUs C
JUTMHOM BOJIHEL A M.

59. KonebarenbHblli KOHTYpP COCTOUT U3 KOHAeHcatopa emkocThio C @, karymiku
uHAyKTHBHOCTH L I'H u pesuctopa conporuBnerneM R Om. Haiiti mepuoz xonebanuii kontypa T
c.

60. Karymika mmHO# | M ¥ IUIOMABI0 MOINEPEYHOTO CedYeHHs S M° BKIIOUYCHA B ICIIh
nepemeHHoro Toka udactotrod 50 ['m. Ywcnmo BuTkoB Karymiku paBHO N. Haiitu aktuBHOE
conpoTuBiieHHe KaTymkn R OM, ecinu M3BECTHO, U4TO CABUT (Da3 MeXay HANpPsHKCHHEM U TOKOM
paBeH @ TpagycoB.

Moayas 4. OnTuka

1. Paguyc kpuBHM3HBI BOTHYTOTO c(hepuueckoro 3epkaia paseH R M. Ha paccrostuuu a; M ot
3epKajia MOCTaBJIEH NpeAMeT BbIcOTOW Y M. HaliTm paccTosHHME a; OT INIOCKOCTH 3€pKajla J10
M300pake€HUs U BBICOTY U300pakeHus Y'.

2. Ha xakoM paccTOSIHUM &; MOJyYUTCS M300paKeHUEe MpeMeTa B BBITYKIOM ChEepUIecKoM
3epKajie paguycoM KpHUBHU3HBI R, €clii mpeaMeT MmoMeleH Ha pacCTOSHUM @1 oT 3epkana? Kakoi
BEJIMYMHBI MOIYUUTCS H300pakeHUe, eClii MpeAMET UMEET BeJTUUUHY Y.

3. B BoruyTOoM cdepuueckoM 3epkaiie, painyc KpUBHU3HBI KOTOPOro R M, XOTAT MOIY4YHUTH
JEHCTBUTEILHOE N300paKEHUE BETMUMHON B K pa3 1o OTHOLICHUIO K HATypaibHOU Bennuune. [ e
HYXHO [TOCTaBHUTh MPEIMET (PACCTOSHHE a1) M TIe MOTYIUTCS H300paxeHue (paccTossHue ap)?

4. Jlyu cBera magaer moj yIJIOM O IPagycOB Ha INIOCKONAPAJIEIBbHYIO CTEKISHHYIO
IUTACTUHKY U BBIXOJUT U3 Hee MapajiielbHO NMepBoHadaibHOMY Jydy. [loka3zarens npenomieHus
crekia paBeH N. Kakosa TonmuHa miacTHHKH d €CITM pacCTOsSTHUE MEXTy JTyd4aMH PaBHO |.

5. Ha miockomapaijienbHyl0 CTEKISHHYIO TUIACTHHKY TOJIIMHON O mamaeT jayd cBeTa Moj
yriaoM o rpanycos. [loka3arens mpenomiieHus cTekia paseH N. YacTe cBeTa oTpa)kaeTcs, a 4acTb,
MIPENOMIIAACH, TPOXOAUT B CTEKJIO, OTPaKAaeTCcsd OT HWKHEH IOBEPXHOCTH IUIACTHUHKH, H
MPENIOMIIASCh BTOPUYHO, BBIXOJUT 0OpAaTHO B BO3AYyX HapasuieIbHO NEPBOMY OTPaXKEHHOMY JIy4y.
Omnpenenutpb paccrostaue | Mexxay mydamu.

6. Ha crakaH, n0BepXy HANOJHEHHBIN >XUIKOCTHIO, IMOJIO)KEHA CTEKJISIHHAS IJIaCTUHKA.
Ilokazarens mpenoMiIeHUsl CTEKIa PaBeH Ngr,. Ilokazarenb NpenoMieHUs KUAKOCTU PaBEH Ni.
HaiiTu npenenbHble yIibl MOJHOTO OTPaXKEHUS U1 MOBEPXHOCTHU pa3ziesia CTEKIIO — KHUIKOCTb.

7. Ha mHO cocyna, HalmoJIHEHHOTO JKHIKOCTBIO C TIOKa3aTeieM IpeioMIIeHus N, 10 BBICOTHI h
MOMEIIEH TOYEYHbII MCTOYHMK cBeTa. Ha TOBEpXHOCTM JKMIKOCTH IUIaBaeT Kpyrias
HEeNpo3payHas IJIACTUHKA TaKUM 00pa3oM, YTO €€ LIEHTP HaXOIUTCS HaJl MCTOYHHKOM CBETa.
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Kakoii HauMeHbIINI paguyc I' JOJDKHA UMETh 3Ta IUIACTHHKA, YTOOBI HU OJIMH JIy4 CBETa HE MOT
BBIITH Yepe3 MOBEPXHOCTH JKUJIKOCTH?

8. MoHoxpoMaTH4eCcKHil Jyd NaJaeT HOPMaJbHO Ha OOKOBYIO IOBEPXHOCTb IPHU3MBI,
MPEIOMIIAIOIINN YToJI KOTOpo# paBeH [3 rpagycoB. [loka3aTens npenoMieHus: MaTepuana npu3Mbl
JUIS 3TOTO Jiyda paBeH N. HaliTu yrosa oTKJIOHEHUS Jyya @ OT EpBOHAYaIbHOTO HAIpPAaBIEHUS 10
BBIXOJIE U3 IPU3MBI.

9. Haiitu rnmaBHOE hokycHOE paccTrosiHue F1 JTUH3BI 1)1 IMHUM CIIEKTPA C JTMHOW BOJIHBI A1,
€CIIi TJIaBHOE (JOKYCHOE PACCTOSIHHME IS JMHHUH CIEKTpa C JUTMHOW BOJIHBI A2 paBHO F2 u
MOKa3aTeay MpPEeJOMJICHUS Marepuana JMH3bI Ui JTUX JUIMH BOJH paBHel N1 u N2
COOTBETCTBEHHO.

10. Haiitu ¢hokycHOE pacCTOSIHUE JIMH3BI, €CIIH painyChl KPUBU3HBI TOBepxHOCTEH R 1 Ry
MOKa3areib MPeJIOMIICHHUS MaTepuasa JUH3bI N.

11. Haiitu mnokasarenb HpesoMJIEHUS Marepuaja JUH3bI N, €Clii paguyChl KPUBU3HBI
noBepxHocTel Ry 1 Ry u onTrueckas cuna auH3bI paBHa D.

12. Ha paccrostHuM a1 OT ABOSIKOBBIIYKJION JIMH3bI, ONTHYECKas cujaa KOTopoW paBHa D,
MOCTABJICH MEPIEHANKYIAPHO K ONTHYECKOH OCH mpeaMeT BbicoToi h;. Haittu paccrosHue ot
JIMH3BI 10 M300paKeHHUsI a2 M BBICOTY M300paxeHus ha.

13. Haiitu doxycHOe paccTosiHUE JIUH3BI Fp, MOrpyKEHHOH B ®KHUAKOCTb, €CIIM U3BECTHO, UTO
ee (okycHoe paccrosiHME B Bo3layxe paBHO Fi. Ilokazarens mpenomiieHus Marepuana JIMH3bI
paBeH Nj, MOKa3aTelb NPeIOMIICHHS KUKOCTH paBeH Ny.

14. Haiitu nposiosibHyt0 XpomaTtuueckyro adboepaunioA = Fi- F, ABOSIKOBBITYKIJION JIMH3BI €
OJIMHAKOBBIMH pajnycamu KpuBU3HBI Ry u Ry . [Toka3arens mpenomiieHus: MaTepuana JTUH3bI JUIs
KpacHOro Jiy4ya paBeH N1 , A5 GUOIeTOBOrO Ny.

15. Mukpockorn cocTouT U3 00bekTHBa ¢ (DOKyCHBIM pacctosHueM F1 u okymspa c
¢dokycHbIM paccrosHueM F2. PaccrosiHue Mexny ¢okycamMu oOBEKTHBa M OKylsipa paBHO d.
Haiitn yBenuueHne K, JaBaceMO€ MHUKPOCKOIIOM. PaccrosHue Hauaydllero 3peHus Ui
YeJI0BEYECKOro IJ1a3a CYUTATh PABHBIM 25 CM.

16. Teneckon nMmeer 00BEKTUB ¢ (POKYCHBIM paccTossHMeM F1 u okymap ¢ (OKyCHbIM
paccrositnueM F2. Iloxg kakum yrioMm 3peHusi [3 BUJHA TOJIHAS JIyHAa B JTOT TEJIECKOI, €CIU
HEBOOPYXEHHBIM TJIa30M OHA BUHA MO yrioM o=31".

17. CBer OT »NMeKTpUYECKOW JIaMIOYKH CHJION cBeTa | KaHJen majgaer Moj YyrjioM o Ha
pabouee MecTo, OCBEIIEHHOCTh KOTOPOro nojydvaercss paBHoil E miokc. Haiitu pacctosiHue I ot
pabouero Mecrta J10 JJaMITOYKH.

18. Jlamouka, mojBelIeHHAas K MOTOJKY, JaeT cBeToBod motok @ mromen (1500). Haittu
OCBEILEHHOCTh pabouero crona E ndroke, pacnosiokeHHOro moj JaMmioudkoi. PaccrosHue ot
JTaMIOYKH 70 cTofa I MeTpoB (1,5).

19. Cnmpasib 37eKTpUYECKON JTaMIIOYKHU CHiIoi cBeTa | kaHmen 3akirodueHa B chepuueckyro
MaToBYIO chepruecKyro 000104Ky nuamerpom 0 metpoB. HaiiTu cBeTHMOCTh R 1 IpKOCTH ITaMIThI
B.

20. Ha nuct 6enoit 6ymaru pasmepoM X Ha Y METPOB HOPMaJbHO K MOBEPXHOCTH MaJaeT
ceToBOil motok ® im. Haiftn ocemensocts E sk, ceTmMocts R iv/M? ApKOCTh BHT
OyMa)KHOTO JIMCTA, €CII KO3(PPHUIIMEHT paccesHUs paBeH p.

21. Ilpu dotorpadupoBanuu crnekTpa HeKOTOpor 3Be3bl (CoJHIIA) ¢ HEKOTOPOH IIAHETHI
ObUIO HAaWJIEHO, YTO CHEKTpalbHas JMHUSA C JJIMHOM BOJHBI A M B CIEKTPax, MOJYYEHHBIX OT
neHtpa u kpas 3Be3abl (ConHua), 6buta cmemeHa Ha AL M. OnpenenuTts JTUHEHHYIO CKOPOCTh
BparieHusi V M JUCKa 3BE3/IbI.

22. Ha cTexyIsiHHBIM KIMH NaJaeT HOPMAJIbHO MYYOK CBETa C JJIMHOW BOJHBI A. YTOJ KIIMHA
paBeH o. Kakoe 4yHMcio TeMHBIX WHTEP(EPEHIIMOHHBIX IOJIOC MPUXOIUTCS HA €IUWHUILY JITHHBI
KJIMHA, €CJIU T0Ka3aTelNb MPeJIOMIICHHS CTEeKJIa paBeH N.

76



23. HpIOTOHOBBI KOJIbLIAa OOPA3yIOTCS MEXIY IUJIOCKMM CTEKIOM W JIMH30H paIuycoM
KpUBU3HBI . MOHOXpOMaTH4ecKuil CBET MajaeT HOopMallbHO. /lmamerp Kosbla ¢ HOMEpoM N
(cumTas LEHTpaJIbHOE TEMHOE IATHO 3a HyleBoe) paBeH Dy. HaliTm 1MHY BOJHBI naaaroiero
cBeTa A.

24. B ombiTe c uHTeppepomerpoM MaiikenbcoHa A CMEIIeHUs WHTep(hEepEeHINOHHOM
KapTHHBl Ha K momoc motpeboBaioch mepeMecTHTh 3epkayio Ha paccrosiuue L. Haiitu mmuny
BOJIHBI [IA/IAOLIETO CBETA A.

25. Bpluucnuth paamycsl nepBblX naTH 30H @Dpenens g ciaydas IUIOCKOM BOJIHBI.
PaccTosiHue 0T BOJIHOBOM MOBEPXHOCTH JI0 TOYKH HAOIIOIeHUs paBHO D. JliiHa BOJIHBI paBHa A.

26. Ha mienb mmpuHOH a MagaeT HOPMalIbHO MapajuIeTIbHBIN y4OK CBETa C JUTMHOM BOJIHBI A.
Haiitu nepsrie Tpu yria ¢1, ¢2, ¢3, B HampaBlIeHHH KOTOPBIX OyayT HAOIIOAaTHCS MUHUMYMBI
MHTEHCUBHOCTH CBETA.

27. Cxonbko mtpuxoB N Ha 1 MM AnuHBI UMeeT OUQPPAKIMOHHAS PELIeTKa, eCIIA JMHHS C
JUITMHON BOJIHBI A B CIIEKTPE IIEPBOTr0O MOpsAKa HaOII0JaeTcsl MO YIIIOM ¢ I'PaayCoB.

28. Uemy paBHa MOCTOsIHHAs AUQPPAKIMOHHON pemieTkd O, ecnM 3Ta peIIeTKa MOXKET
pa3pemnTh B MEPBOM MOPSIKE JIMHUU CIEKTpa ¢ JummHamMu BoiH Al m A2 . lllupuna pemierku
pasHa .

29. Onpenenutd yroJi MOJIHOM NOISPU3ALIMU IIPH OTPAKEHUU CBETA OT CTEKJIA C ITOKa3aTeleM
IpeaoMiIeHus N.

30. Halit TemmepaTypy Ie4d, €CIM U3BECTHO, YTO U3 OTBEPCTHS B HEH IJIOMAABIO S cm?
uznydaercss B 1 cekyHny mortok sHeprun @ k. M3myueHue cuutarh OJIM3KUM K HM3JIy4EHHUIO
a0COJTIFOTHO YEpHOTO TeJa.

31. MomHocTh u3iyyeHHus: aOCOIOTHO yepHoro Tena paBHa P kBT. Haiftu temnepatypy
TOTO TeJTa, ECIIN H3BECTHO, 4TO TUIOMA/[b TTOBEPXHOCTH Te/a PaBHa S M.

32. MouHoCTh M3JIy4yeHHs] aOCONIOTHO uepHoro Tena paBHa P kBT. Haiitn Benmunny
M3ITyJaroeil MOBEPXHOCTH Tella S, €CIM U3BECTHO, YTO JITMHA BOJHBI, HA KOTOPYIO MPUXOIUTCS
MaKCUMYM CIIEKTPaIbHON TUIOTHOCTH €r0 SHEPreTHYECKON CBETUMOCTH, PaBHA Am M.

33. Ilpu HarpeBaHHMU aOCOJIFOTHO YEPHOTO Tejla JJUHA BOJHBI, HA KOTOPYIO MPUXOAUTCS
MaKCHUMYyM CHEKTPaJbHOW IJIOTHOCTH SHEPreTUYEeCKONM CBETUMOCTH, M3MEHWIACh OT A1 /10 A2
MeTpoB. Bo CKOJIBKO pa3 yBeanuniIach pu 3TOM SHEPreTUYecKasi CBETUMOCTD TeJia?

34. Kakyto MmomHocth P BT Hamo moaBoauTh K aOCOJMIOTHO UYEPHOMY METAUINYECKOMY
HIapuKy paamycomM R wmerpoB, uToObl moajepkuBaTh ero TtemmnepaTypy Ha Ti; K Bbime
TeMriepatypsl okpyxkarorieit cpensl (T, K). Caurars, 4To TEmio nepeaaeTcsi TOJIbKO MOCPEICTBOM
U3ITy4eHUs

35. Omnpenenuts sHeprutro E JIx, Maccy m kr, ummynbc p Kr*m/c ¢otoHa, ecnu
COOTBETCTBYIOIIAsi €My JUIMHA BOJIHBI paBHA A M.

36. Umnynbe, MEpeHOCUMBIN MOHOXPOMATHYECKUM ITYYKOM (DOTOHOB depe3 IUIomanKy S M
3a BpeMs t c, paBeH p kr*m/c. Haiitu st 3Toro myudka sHepruro E I[)K/(MZ*C) B pacueTre Ha
€MHUILY TJIOIAAN U €AUHUILY BPEMEHHU.

37. Kpacnas rpanuna ¢otoaddexra 118 HEKOTOporo meramia pasHa | . Haiitu
MUHHMaJIbHOE 3HaUYeHue sHeprun ¢otoHa E 3B, Be3biBatomero Gpororddexr.

38. Haiitu naBnenue cBeta P Ila Ha CTEHKM DSJEKTpUYECKUN JIaMIbl HaKaJIUBaHUS
morraocteio W BT. KonOy snammnel cuntath chepoit panuycom R M. CTeHKH J1aMITbl OTpaXkaroT K u
MPOMYCKAIOT N MaJaloIIero Ha HUX CBeTa (B AOJISAX OT €IUHHIIbI).

39. Haiitu jytiHY BOJTHBI SJIEKTPOHA A1 M M TIPOTOHA Ay M ¢ dHepruei E 3B. me=9,11*10'31 KT.
my=1,632*10"" xr.

40. Haiitu niuHy BOJIHBI A M JJIS aTOMa BOJOpOAa, ABIKYyIIerocs mpu Temneparype T K ¢
HaunboJiee BEpOATHOM CKOPOCTHIO.

41. HaifT KOPOTKOBOJIHOBYIO TPAHHILy HEMPEPHIBHOTO PEHTTEHOBCKOTO CIIEKTPa A M, €CIIH
M3BECTHO, YTO K PEHTI'€HOBCKON TpyOKe mpuioxeHo Hanpsokenue U B.
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42. Bo3gyx o0iydaeTcsi pEHTT€HOBCKMMHM JIydaMH IIpM HOPMaJbHBIX yciaoBusax. Jloza
obnyuenus pasHa W Pentren. Kakas nosns yactui N Oyzer HOHM30BaHa STUM U3IydeHUEM?

43. Bo CKOJIBKO pa3 yMEHBIIUTCS HHTEHCUBHOCTb PEHTI€HOBCKUX JIydell NIpU MPOXOKICHUH
crosi kerneza tonmuHoW | M. MaccoBbiii KO3(QUIMEHT MOINIOMIEHHs JKele3a A Ui ITOro
W3JIy4EHUs CUUTATh PaBHBIM 1,1 M2/KT.

Kpumepuu ouenusanus konmponwvnoii paéomot

5 0ayoB. 3agaua perieHa BepHo. B odopmiieHUN PUCYTCTBYET JaHO, HAWTH, YEPTEK.
VKa3aHbl OCHOBHBIC 3aKOHBI M (DOPMYJBI, Ha KOTOPHIX Oa3uMpyeTcsl pelleHHe, pPa3bsCHEHBI
OykBeHHbIe 0003HaueHus B (opMmynax, MoiydyeHa pacueTHas (opmyrna. IIpoBeneHa mposepka
enuHUL M3MepeHus. CTyJeHT OTBeYaeT Ha BOIIPOCHI M0 PEIICHHIO 3aJa4H.

4 Gamna. B pemeHHHM OTCYTCTBYIOT pa3bsICHEHHS OO0O3HAUCHH, HET MPOBEPKU EIMHMIL
U3MEpPEHHs, TPU BBIYUCICHUU MAOMYIIEHB apu(pMETHYECKHe OLIMOKH, KOTOPHIC CTaBAT MOJ
COMHEHHE TPaBION0100HOCTh YNCIeHHOTO oTBeTa. CTY/IEHT HE BCETa MOSICHAET XO/1 PEUICHHUS.

36ama. B penienun MMEIOTCS HEAOYETHI, HET YepTeka, HapyIlIeHa JIOTUKA PEIICHHs 3a/1a49u.
CryneHt 3aTpynHseTcst OTBeYaTh Ha OTAEIbHBIE BOIIPOCHI.

2 Oamna. B pemieHnm NpHCYTCTBYIOT 3JIEMEHTHI BEPHOTO pEIICHHS, HO TPH BBIBOJE
pacueTHO# (hopmMynbl momymieHsl ommOku. [lpu pemeHnn ucmnonbdyercs "roroBas" (opmyna.
CTy#eHT He MOXXET TOSICHUTh XOJ PEIICHUs 33aa4d — OYEBUIHO, YTO PEIICHHE 3a/laud — IUIOJ
qy’;KOT0 TpyJa.

[Mpumeuanue: Ecnu cTyneHT He IJIaHUpPYET «3allUIIaTh» 3a/lauyd, HO pelIaeT BEPHO, OH
MOKET CIaTh MPENOAaBATENI0 MX B MHUCBMEHHOM BHJE aKKypaTHO O(OpMIIEHHBIMH. B 3TOM
cily4ae MakCUMaIIbHBIH Oajut cocrasiser 2 Oaia.

O0pa3ubl 3K3aMEeHAIMOHHBIX OMJIETOB

IK3aMEeHALUMOHHBIN Onjter No

1. Illpenmer ¢uzuxku. Metoasl ¢usnueckoro uccieaoBanud. CHUCTEMBl H3MEPEHHUS
(U3NYECKUX BETUYMH.

2. TIpenmer monekynsapHoi ¢u3ukn. CTaTUCTHYECKHH W TEPMOAMHAMUYECKUN METOMIBI
uccienoBanysi. OCHOBHBIE TOJIOXKEHUS MOJIEKYJISIPHO-KMHETUYECKOW Teopuu. Mozeinb
UJICANBHOTO ra3a. XapaKTepUCTUKU aTOMOB U MOJIEKYJI

IK3aMEeHALMOHHBIN Omiter Ne

1. CkamsipHble W BeKTOpHble mouyd. [loTeHIMan, MOBEPXHOCTH YPOBHS M TPATUCHT
ckansapHoro nosist. Omeparop Haba.
2. BsaumopeiictBue TOKOB. 3akoH Awmmnepa. MarnuTHoe mone. ['mmore3a Awmrepa.
Nunykiusa marautHOTrO 1o, 3akoH buo-Casapa-Jlamiaca
9K3aMeHAIMOHHBIH OnjieTr Ne

1. BomnoBbeie mpomecchl. [IpomonpHBIE W TONEpEeYHBbIE BOJIHBI. YpaBHEHUE Oerymiei
BOJIHBL. BotHOBOE ypaBHeHue. CBeTOBasi BOJIHA
2. @®orordpdexr. 3akonbl  dotoddpdexra.  Dopmyma  DitHmTerHa.  DOTOHBHI
KopnyckynsapHo-BoniHOBOK  Ayanu3Mm. CTaTUCTUYECKUU XapaKTep pachpeneieHus
(OTOHOB 10 TOBEPXHOCTH.
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JK3aMeHallMOHHbIE Bonpochl: Pu3uka. 2-3-if ceMecTphbl

1. Mexannueckoe JBuxkeHHe. (OCHOBHbIE KHHEMATHYECKHE XapaKTEPUCTUKH  M.T.
[lepemenienue, CKOpOCTb, HOPMAaJbHOE M TAHMEHUUAIBHOE YCKOPEHMsI YacCTHIbl IPH
KPUBOJIMHEHHOM JIBU)KEHUH. BpanarenbHoe JBUKEHHUE M.T.

2. 3akonbl Hptotona. Ilpunnun otHocurenvHocTH [anmies. IIpeoOpazoBanue I ammies.
Knaccuueckuit 3akoH cnoxenusi ckopocteid. IlepBbiii 3akoH HeroTona. [loHsiTHe MHEepuuanbHOM
cucreMbl orcuera. Macca. Bropoi 3akoH Herootona. Mmnynbc Tena. YpaBHEHUE IBHIKCHHS.
Tpernii 3akoH HproToHa. OCcHOBHAsA 3a1aua JUHAMUKH M.T.

3. 3aK0H COXpaHEHMUsI HUMITYJIbCAa U €ro MpUMEHEHUE. 3aKOH JIBUKEHUS IIEHTPA MHEPIIUH.
PeakTuBHOE ABMXKEHUE.
4. Pa6ora. Momnocts. Kunernueckas u mnoreHuuanbHas d3Heprus. l[loTeHunanbHas

sHeprust ynpyroctu. IloTreHuumanbHas sHeprus TAroreHus. CBsi3p MNOTEHUHUAIBHOM CHJIBL C
MOTEHIMATbHON YHEPIUEN.

5. 3aKOH COXpPaHEHUs YHEPruu B MexaHuKe. KOHCEpBAaTUBHBIE U JUCCUIIATUBHBIE CUCTEMBI.
Buytpennss sneprus. OOmiedu3nueckuii 3aKkoH COXpaHeHUsT YHEPTUH.
6. MoOMEHT cuiibl U MOMEHT MHEPLIUHU Tela OTHOCUTEIBHO OCH. Y PaBHEHHE BUKCHHUS TEIIA,

BpalIaloIerocss BOKPYr HEMOJBMXXHOW ocu. Pabora, MOUIHOCTh, KMHETHYECKash SHEPrusi IMpu
BpalllaTeIbHOM JABM)KCHUU.

7. MowmeHT umnysbca. 3aKOH COXpaHEHUsI MOMEHTa UMITyJibca. [IBuKeHHe B LIEHTPAJIbHOM
ToJIE.
8. OcnoBubie monoxkenuss MKT. Mogens wupaeanpHoro raza. (OCHOBHOE ypaBHEHHUE

MOJIEKYJISIPHO-KUHETUYECKON TEOpPUU. YPAaBHEHUE COCTOSIHMS MJIEANBbHOIO Ta3a. 3aKOHBI
HJIeaIbHBIX I'a30B.

9. WNneanbHblii Ta3 B cuinoBoMm 1none. Pacnpenenenue bonbumana. bapomerpuyeckas
¢dbopMyna. MakcBeJIOBCKOE paclpeleieHHe MOJIEKYJl WJEaJbHOIO Ta3a Mo CKOpocTsM. OmbIT
[IrepHa.

10.  IlepBoe Hawamo TepmMoauHaMuku. BHyTpenHsis sHeprus. Pabota raza mpu u3smMeHeHUH
ero o0bema. Teruora. TeruoemkocTh. IlpuMeHeHHe mepBoro Hayajga TEPMOJMHAMMKH K
M30IIpoIeccaMm.

11.  Bropoe Hawano tepmoguHamuku. TerutoBble Mammebl. I[{ukn Kapro. OHTpomnus.
CrarucTHYecKuil CMBIC BTOPOrO Hadaja TEPMOJAMHAMHUKHA. DHTPONMS KaK KOJIMYECTBEHHAs Mepa
CTPEMJIEHHsSI OT IMOpsAKa K XAaOTMYHOCTU B COCTOSHUHM TEIUIOBOro paBHOBecHs. [IpuHumn
BO3PACTaHUsI SHTPOIUHU OTKPBITON CUCTEMBI.

12.  Tsepmpie Tena. CTpoeHHE KPUCTAUIMYECKMX M aMOP(HBIX  TBEPABIX  Tel.
Kpucrannuueckue pemerku. Tumbl KpuctamioB. JledekTbl KpHUCTANIMYECKOH PpEeLIeTKH.
TermnoéMKOCTh KpUCTAIIIOB

13. DnekTpocTaThka. DJIEKTPUUYECKUHN 3apsa. 3aKOH coxpaHeHHs 3apsana. 3akoH KyioHa.
HarnpsikeHHOCTB ¥ IOTEHIMANl HJIEKTPUYECKOro nojsd. IIpuHnun cyneprno3uuum.

14. Teopema Octporpaackoro — I'aycca ang nosnst B BakyyMe M ee npuMeHenue. [lomne
PaBHOMEPHO 3apsHKEHHBIX TeJ: HUTH (LIUJIUH/IPA), ITIOCKOCTH, Cepsl, Imapa.

15.  Jlwonektpuku. [lonspuzanus AudIeKTpUKOB. [loNspU30BaHHOCTB, IUANIEKTPUYECKAs
BOCIIPUMMYHUBOCTD, AUAJIEKTPUYECKAs] IPOHULIAEMOCTb BEIIECTBA. BEKTOp  IIEKTPUYECKOro
CMEUICHUsI, M HX CBsA3b C BEKTOPOM ToJisIpu30oBaHHOCTH. Teopema I'aycca mna monst B
JUDJIEKTPUKE.
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16.  IIpoBOOHUKM B  3JIEKTPOCTATUYECKOM  IIOJIE. DIEKTPOEMKOCTh  MPOBOJHUKA.
Kongnencaropbl. DHeprus 3apspKeHHOTO MPOBOAHMKA. DHEPrus 3apssKeHHOrO KOHAECHCATOopa.
DHeprus dekTpudeckoro moyst. O0beMHas IIIOTHOCTh SHEPTUH.

17.  Dnextpuyeckuii Tok. 3akoHbl Oma u JDxoyns—Jlenna B guddepeHnmanbHoOd U
UHTETpaIbHOH  (opMax, © uX O0OOCHOBaHME C TIO3MLMH  KIACCHYECKOH  TEOpHH
ANEKTpONpoBOoAHOCTH  MeTauioB. CompoTruBieHue mnpoBojaHuka. [locrnegoBarenbHoe U
NapajuleIbHOE COEIMHEHNE CONIPOTUBIICHUM.

18. VYcenoBust cymecrBoBanus Toka. Croponnue cuiel. 2.JI.C. 3akon Owma s
HEOJHOPOAHOTO yyacTka Imend. 3akoH Oma s 3aMmkHyTod wenu. IlpaBmna Kupxroda mis
pacuera pa3BETBJICHHBIX LIETEH.

19. MarnuTHoe 1osie. MarauTHas MHAYKIWA. JINHUY MarHUTHOM MHIYKITMU. 3aKkoH bro—
Capapa—Jlamnaca. HanpsikeHHOCTh MarHUTHOTO NOJIs.  LIMpKyIisius BEeKTOpa MarHUTHOM
naaykuuu. Ilosst BuxpeBble u noteHuuanbHble. [I0Tok BekTopa MarHuTHOM MHAYKIMU. Teopema
l"aycca A MarHUTHOTO 1OJIS B BaKyyMe.

20. CunoBoe pneiictBue MarHutHoro nons. Cuna Awmmepa, cuna Jlopenua. PabGora mo
MEPEMEILEHUIO IPOBOIHUKA U KOHTYpa C TOKOM B MAarHUTHOM I10JIE.

21. DnexTpoMarHUTHas MHAYKLUS. 3aKOH 3JeKTpoMarHuTHOW uHaykuuu. J3.J1.C. MHOyKIuu B
JOBUKYIIUXCS M HEMOJABWKHBIX NpOBOAHUKAX. [IpuHIMI NEHCTBUS reHEepaTOpOB NEPEMEHHOIO
TOKa.

22. NnpykTtuBHOCTH KOHTYpa. MHAYKTUBHOCTE coneHouza. SIBnenue camomnaykiuu. J.J1.C.
CaMOMHIYKIMU. MarnuTtHas 3Heprus Toka. [loTHOCTh 3HEpruu MarHUTHOTO MOJIS.

23. MarnuTHble cBoiicTBa BemiecTBa. OpOWTaNbHBIE W CIMHOBBIE MArHUTHBIE MOMEHTBI
NEeKTpoHOB. HamarnuumBaHue mapaMarHeTUKOB M JMaMarHeTHKOB. HamarHumueHHOCTS.
MarauTtHas BOCIPUUMYHMBOCTh M MarHUTHAasl IPOHULIAEMOCTh BellecTBa. DeppoMarHeTUKu U UX
cBoyicTBa. JlIoMeHHas CTpyKTypa. MarHUTHBIN TUCTEPE3HC.

24. ®Ousuveckne OCHOBBI Teopun MakcBemia Ui dJIEKTPOMAarHUTHOTO TIOJNs. 3aKoH
9JIGKTPOMArHuTHOM WHAYKIMM B (opme MakcBenna. BuxpeBoe anekrpuueckoe moise. 3aKoH
noJiHoro Toka B popme Maxkcesuta. Tok cmemenus. Cucrema ypaBHeHuit MakcBeia.

25. CB0OOOJHbIE MEXaHMUYECKUE KOJIeOaHusi 0e3 TpeHUs U NpU HAIWYMM TpeHHs. YIpyras u
kBasuymnpyras cwia. JuddepeHuuanbHple ypaBHEHHsS JBUKEHHUS NPYKUHHOIO MAasiTHUKA C
TpeHHEeM U 0e3 TPEeHUs M UX pelleHus. AMIUIMTYJa, KpyroBas 4acToTa, (pa3a rapMOHHYECKOTro
konebanusi. Koaddumment 3aryxanus. Jlorapupmuyeckuii nekpement. Jlo6potHocTs. [lepuon
3aTyxaroIux KojaeOaHHH.

26. BpIHYXIEHHBIE MEXaHUYECKHE KoJe0aHusl OCUMJUIATOpA MOJ JAEWCTBUEM BHEIIHEH
CHUHYCOUAATIbHON cuibl. [uddepennuanbHoe ypaBHEHHE M €ro pemieHue. AMIUIMTYAa U ¢aza
BBIHY/ICHHBIX KoJieOaHuil. Pezonanc.

27. BoiHyXJeHHBIE dJIEKTpOMarHuTHele KoneOanus. IlepemeHHbit  Tok. YacToTHbIE
3aBHUCHUMOCTH aMIUTUTY]] TOKa, HAlPsDKEHUH, cIBUra a3 MeX/1y TOKOM U HaNpsSKEHUEM.

28. BonnoBoe nBmxenue. [IponosibHble U monepedHsle BoJdHBI. CKOPOCTh paclpoCTpaHEHHS
BOJIHOBOTO (hpoHTa. YpaBHEHHE IJIOCKOW Oerymiei BOJHBIL. JlJIMHA BOJIHBI, BOJHOBOE YHCIIO.
BonnoBoe ypaBHenue. [In10THOCTh 1OTOKA SHEPrUM (BEKTOP YMOBa). IHTEHCUBHOCTH BOJIHBI.

29. DneKTpOMarHUTHBIE BOJHBL. YPaBHEHUE IUIOCKOW AIIEKTPOMArHUTHOW BOJHBL. BoiHOBOE
ypaBHeHue. @a3oBasg CKOPOCTb JJIEKTPOMArHUTHBIX BOJH. Bekrop VYmosa-IlolHTHHrA.
WcTounuku snekTpoMarHuTHeIX BoJiH. [1lkana snekTpoMarHuTHBIX BOJIH.

30. I'eomerpuueckas onTuka. 3aKOHBl F€OMETPUUECKON ONTHUKU U UX NMPUMEHEHHUE (IIPHU3MBI,
IJIOCKHE U cepuuecKre 3epKaa, JUH3BI).

31. Untepdepentuss BomH. KorepeHTHOCTh BOMH. MeTOAbl MOJIyYeHHs] KOTEPEHTHBIX
HWCTOYHUKOB CBeTa W HabOmonmeHus wuHTepdepeHuu. OOmme ycioBus WHTEPPEPSHITHOHHBIX

80



MaKCUMYMOB 1 MHHMMYMOB CBE€Ta JBYX KOTE€PEHTHBIX BOJH. MHTep(depeHns B TOHKUX IJICHKAaX.
[Tonoce! paBHoro HakioHa. [Tonoce! paBHoit Tonmumzsl. Konsia HeroToHa.

32. Nudpakuus ceta. [Ipunnun [roitrenca-®penens. Metox 3o Ppenens. Audpaxims
Openens. Qudpakuus Opaynrodepa Ha menu u Ha gudpakiroHHON pemeTke. CrieKTpalbHOE
pa3oKeHHeE.

33. EcrecTBennbiii u nonspuszoBaHHbiid cBeT. [lonspusaropsl. 3akon Mairoca. Ilonspuzanus
CBETa INpU OTPAXEHMM U IIPEJOMIIEHUMM cBeTa. 3akoH bproctepa. Ilomspuzanus ceeta npu
JBOMHOM JrydenpenomiieHnu. [lonspu3anroHHble NPpU3MBbl U MOISPOUIBI.

34. B3aumMopeicTBHE 3JEKTPOMAarHUTHBIX BOJIH ¢ BemiecTBoM. Jlucnepcus ceera. HopmanbHas
Y aHOMaJIbHas AUCHEPCHsl. DIEeMEHTapHAasl 3JEKTPOHHAs TEOPHUsI TUCIIEPCUU.

35. ITlpormBopeuns kimaccudeckoir Qusuku. M3myuenue dvepHoro Ttena. 3akoH Kupxroda.
3akon Credana-bonbimana 3akon cmemienuss Buna. KBanToBas rumore3a [lmanka. ®opmyna
[Inanka nus TemnoBoro uiiydyeHus. OnTuueckas MUPOMETPHsL.

36. dotosnexTpuueckuit dext. 3akoHbl Gorodddexra. YpaBHeHue OHHIITENWHA A
dorordpdekra. Ummynsc dporona. [laBienne cBera. Ddpdexr Kommrona.

37. DkcrepuMeHTaIbHOe 000CHOBaHHWE OCHOBHBIX HEW KBAaHTOBOM MeXaHUKHU. JIuHeidarble
CHeKTpHI aTOMOB. Mojens atoMoB 1o Pesepdopay u bopy. Teopus bopa mist aroma Bogopoa.

38. I'mnote3a npe bpoims. dudpakuus snaextpoHoB. COOTHOIIGHUS HeOMpeAeTeHHOCTeN
Ieiizenoepra. Ypasuenue penunarepa. CTaTUCTHUECKUAN CMBICT BOJTHOBOU (DYHKIIHH.

39. Yactuna B mpsMOYroibHOM mNoOTeHUWanbHOW sime. Pemenue ypaBHenus Lllpeaunrepa.
CoOcTBeHHBIE BOJHOBBIE (YHKIMM W DHEpPreTHYecKuil cmektp. lloTeHumanbHbId Oapbep.
TynuenbHbIN 3P HEKT.

40. YacTuma B chepruecKOM CHMMETPUYHOM Ioyie. Bomopoaomnomo0Hbie aTOMBI B KBAHTOBOM
MexaHuke. YpaBHenue llpeaunrepa Uil CTallMOHAPHBIX COCTOSIHUM. DHEPreTHUYECKUE YPOBHHU.
OHeprus Bo30yxaeHus u noHusanuu. Crnextpsl aroMoB. BonHoBble ¢pyHkiuu. KBanToBbIE UnCIa.
IIpocTpaHcTBEHHOE pacnpeleleHHEe IIOTHOCTA BEPOATHOCTH JUIsl AJIEKTPOHA B aTOME BOJOPO/A.

41. MHoroanektpoHHble atoMmbl. [Ipunnun Ilaymu. CTpykTypa sHEpreTMyecKux ypoBHEH B
MHOT'O3JIEKTPOHHBIX aromax. Ilepmonnueckas cucrema sneMeHTOB MeHzeneeBa. PeHTreHOBCKoOe
m3nydeHue. 3akoH Moznu. TopMo3HOE PEHTTEHOBCKOE U3ITyUCHHE.

42. AToMbl B MarHUTHOM nosie. Pacuieniienne sHepreTudeckux ypoBHeH. DddekT 3eemana.
AnomanbHoe paciuerieHre. CriiH JIeKTpoHa. ATOM B MoJieKyJsie. MoleKyJIsipHbIE CTIEKTPHI.

43. DneMeHTbl KBaHTOBOW TEOPUM W3IY4YEHHUs. BBIHYXIEHHOE M CHOHTaHHOE H3JIyueHHE
¢dbotonoB. Koapdbunmentsr DitHmreitHa. TemnoBoe paBHOBecHOE H3NydeHHE. JIFOMHUHECIICHITHSI.
[Tpunuun paboThl KBaHTOBOro reHeparopa. OTKpbITHIH pe3oHaTop. CBOMCTBAa J1a3€pHOTO
U3JIy4EHUs U €ro IPUMEHEHHE.

44. 3oHHas CTPYKTypa DHEPreTHUYECKOro CIIEKTpa 3JIEKTPOHOB TBEPAOIo Tesa. 3aroyiHeHHe
30H: METaJUIbl, JAMDJIEKTPUKU W MOIynpoBoAHMKHU. Pacnpenenenne ®epmu. YpoeHp dDepmu.
BrIpoxieHne 3JIeKTpOHHOTO Ta3a B MeTajllax.

45. DAeKTponpoBOAHOCTh METaJJIOB. TemnepatypHas 3aBHCHUMOCTb. SBnenue
CBEPXITPOBOANMOCTH. KynepoBckue  2JIEKTpOHHBIE  Taphl. MarautHele  CBOMCTBa
CBEPXITPOBOJHMKA. 3aXBaT U KBAaHTOBAaHHWE MAarHUTHOIO MOTOKA. TyHHEIbHbIN KOHTAKT. DddexT
Jlxo3edcoHna u ero npumeHenue. [ToHaTHEe BHICOKOTEMITEPATYpHON CBEPXIPOBOAMMOCTH.

46. DIeKTpONpOBOTHOCTh  MOIYIPOBOTHUKOB. [TonsiTe  ABIPOYHONW  MPOBOJKMMOCTH.
TemmneparypHast ~ 3aBUCHUMOCTb  3JEKTpONnpoBOAHOCTH.  CoOCTBEHHbIE M NPUMECHBIE
MTOJIYIIPOBOJTHUKHU. OJEKTPOHHBIA W JABIPOYHBIN IOJYNPOBOAHUK. J[OHOpHBIE M AaKLENTOpPHbIE
JHEPreTUYECKUE YPOBHU. YPpoBeHb DepMHU B NOITYIIPOBOJIHUKAX.

47. KOHTaKT 3J€KTPOHHOTO U JABIPOYHOIO MOJYNPOBOAHUKOB. [loTeHumanbHbI Gapbep PN
nepexona. BonpramnepHas XxapakTepuCTHKa IOJIYIIPOBOJHUKOBOrO 1uojaa. TpaH3ucTop.

48. Ctpoenue atomHoro siapa. Jlepext maccel. Dueprus cBs3u. Mopemu siapa. [lpupona
SJIEPHBIX CHJL.
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[Tpunoxenue 3

MUHUCTEPCTBO OBPA3OBAHUSA M HAYKU POCCUMCKOM ®EJEPALIMNA
®deepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICHICTO O6pa3OBaHI/I${

«/laibHEeBOCTOYHBIN (peepaibHbIH YHUBEPCUTET»

(ABDY)

IIKOJIA ECTECTBEHHBIX HAYK

METOANYECKUE YKA3ZAHUSA
Mo JUCHUILTUHE «DU3uKa
Cnenuansbaocts 10.05.01 KomnbrorepHas 60€3011aCHOCTD
crienuanu3anus «MaremaTuyeckue MeTo bl 3alUThl HHGOPMAIIUN)
®opmMa MOATOTOBKH OYHAS

BaaauBocTok
2017
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