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CTpykTypa U cofep:KaHue TUCUUIIIHMHBI
1. lenu u 32124 JUCUHUILJIMHBI, €€ MECTO B Y4eOHOM mpoliecce

[enp wu3yueHus JuUCHMIUIMHBL «@PU3MKa» — YCBOEHUE CTYACHTAMHU
byHIAMEHTAIbHBIX TMOHATHA W  3aKOHOB  (PU3MKH, (QU3NYECKUX METO/OB
UCCJIEIOBAaHMUST W aHajau3a B o0ObeMe, HeoO0XoauMoM uid NpodeccHOHATBHOM
NEeSATETbHOCTH.

3amauu U3y4eHHs TUCUUIUTMHBI «DU3HUKay:

chOopMHUPOBATh y CTYJEHTOB HAay4YHOE MBIIUICHUE U MPAaBUJIbHOE MOHHUMAHUE
(bu3nyeCKUX MOHATHUI, 3aKOHOB, TEOPUIl U IPAHULl UX IPUMEHUMOCTH;

paclMpuTh W YIIYOUTh 3HAHUS CTYACHTOB 00 OKPYXKaIOIIEeM MHpE, O
XapakTepe B3aUMOCBSI3UM (PU3MYECKMX 3aKOHOMEPHOCTEH C TNPUPOJHBIMU U
AHTPOTIOT€HHBIMU SIBJICHUSIMU;

o0y4uTh METOJAM M IpUEMaM pEeUIeHUs MPAKTHYECKUX 3a7ady (U3HKUA B
paMKax MpoecCHOHATbHBIX KOMIETEHIIHII;

0o0y4YUTh METOJaM NPOBENCHHUS (PUIUYECKOIO SKCIEPUMEHTa, H3MEpPEHHUS
(bu3MYEeCKUX BEJIMYMH, 0OPAOOTKH U aHAJIM3a SKCIEPUMEHTAIBHBIX TaHHBIX.

Hucnunnnna «®Pu3nka» paccMaTpuBaeTcsl Ha 0a3e npeicTaBleHuid 0 HauboJsee
IPOCTBIX U 00IIMX (opMax JBUKEHUS MAaTEPUM U UX B3aWMHBIX MTPEBPAILICHUSIX, KaK
HayKa, Hu3ydarolas oOIlMe CBOWCTBA M 3aKOHBI JBMKEHHS BELIECTBA W IOJS.
[TonsiTuiinplil annapar (U3NKUA CTPOUTCS Ha 0aze TpeX OCHOBHBIX IPE/ICTaBICHMM:
MEXaHUYECKUE HarIJIsIHbIE IIPEICTABIICHMUS; JIOTUKO-MaTEeMaTUYECKHE
npejcTaBieHust; puaocopckoe 000cHOBaHUE (PU3MUECKUX MpeacTaBiieHud. OCHOBY
HNOHATUWHOTO anmnapara (QU3UKU COCTaBISIOT (PU3UUECKHE BEIUYUHBI, (PU3HUecKue
3aKOHBI, €IUHULIBI U3MEPEHUS PU3NYECKUX BETUUYUH U METO/IbI UCCIIEJOBAHMSL.

N3ydenne (HU3MKU OCYLIECTBISIETCS 110 MEpPE MOCIEI0BATENBHOIO 1E€TaIbHOIO
U3JTI0KEHUS COICPKAHMS €€ OCHOBHBIX Pa3/IeNIOB: MEXaHHUKa, MOJIEKYJsIpHas (U3MKa,
KOJIe0aHUS ¥ BOJIHBI, SJIEKTPUYECTBO U MAarHETU3M, ONTHKA, PU3UKa aTOMa U sepHas
¢uzuka. IIpu paccmoTpennn pusmveckux sBieHUN (HOpMUPYETCs MPEACTABICHUE O
du3nyeCKUX BEJIMYMHAX U OCHOBHBIX 3aKOHOMEPHOCTSX B3aWMOJCWUCTBUS BEIECTBA
Y TOJIA.

[Ipenmerom u3ydenus yueOHON AUCHMUILTUHBI « DU3KKa» SABIAIOTCS MPOCTHIC U
oOume (opMbl JBMKEHHMS MaTEpUM M UX NPEBpAIICHUs, OOIIME 3aKOHBbI (PU3HKH,
TEOPETUUYECKHE U OKCIEPUMEHTAIbHBIE METOJIbl HCCIENOBaHUS  (PU3NYECKUX
SBJICHUM.

Heorpemiemoii yacteio Kypca «Pu3nka» sBIAIOTCA MPAKTUKYM IO PELICHUIO
3aja4 M JlabopaTopHBIM MpakTukyM. Ha mnpakTukymMe 1o pelieHuro 3ajaad
3aKpEIISIETCSl TEOPETUYECKUI MaTepual JIEKIMH, OCBauBalOTCS METOAbl U
MaTeMaTHYECKHUE TPUEMBbI pellieHusT GUu3ndeckux 3aaad. JIabopaTOpHBIA NPAKTUKYM,
MO3BOJIIET SKCIEPUMEHTAIBHO M3y4yaTh (PU3HUECKHE 3aKOHOMEPHOCTH, OCBAaUBATh
IOPUHLIUIBI TPOBEACHUA (PU3MUECKOTO SKCIEPUMEHTa W U3MEpPEHHM (PU3NUECKHX
BeJIMYMH, 0OpabaThiBaTh, AaHAJM3UPOBATh M CHUCTEMATHU3UPOBATh MOJyYEHHBIE
JKCIIEPUMEHTAJIbHBIE TaHHBIE.



2. Mecto aucuuniaunbl B crpykrype OOII BO

HuciumnHa «®u3uka» OTHOCUTCS K MOAYJII €CTECTBEHHOHAYYHBIX
TUCUUIUINH. V3ydyeHrne JaHHOW NUCUHUILIMHBL 0a3upyeTcsl Ha IIKOJbHOM MOJArOTOBKE
CTYJICHTOB I10 MaTeMaTHKe U (hU3MUKE.

Coneprxanue JTUCIUTUTUHBI B3aMMOCBSI3aHO C JTUCIUTUTMHAMU
«MarteMaTuuecKuil aHanu3», «Anaredpa W TEOMETPHUS» U CIYXKUT OCHOBOM MJis
OCBOEHUSI HH)KEHEPHO-TEXHUUECKUX JTUCITUTLIINH.

OOGyuaronuiicsi, HAYMHAIOIMMK M3ydeHUE IUCHUIUIMHBI «Dusukay, I0HKEH
3HaTh OCHOBBI WHTErpajbHOTO W AU EepeHIInaIbHOT0 UCUUCICHUS U (U3UKY B
npezenax nporpaMMbl CPeIHEN IIKOJIbI.

Hucrumnaa «®u3uka» GOpMHUPYET y CTYICHTOB TEOPETUUYECKUE 3HAHUS U
MPAKTUYECKUE HABBIKM B PA3IMYHBIX 00JACTAX (PU3UKU (MEXaHHWKA, MOJEKYJSIpHAS
dbu3MKa U TepMOAMHAMUKA, DJIEKTPUIECTBO U MarHeTU3M, OINTHKA, (U3HKA aToMa U
syepHast PU3MKa); IEJIOCTHOE MPEACTABICHUE O (PU3UUECKHUX MPOIECcaxX U SBICHUSX,
MPOTEKAIOIIUX B MPUPO/E; HABBIKK UCIOJIb30BAHUS COBPEMEHHBIX HAYYHBIX METOOB
MO3HAHUSI TPUPOJABl W BJIAJICHUE UMU HAa YPOBHE, HEOOXOJIMMOM ISl PEIICHUS
NPaKTUYECKUX 3a]1a4 MPU BBIITOJHEHUH MPOPECCUOHAIBHBIX 00S3aHHOCTEN.

3. TpeOoBaHusA K pe3yJibTaTaM OCBOCHHS COACPKAHUA TUCHHMILIHMHBI

Kona u nHaumeHoBaHue NuaukaTopsl TOCTUKEHUM ITepeuensb IaHUPYEMBIX PE3YJIHTATOB

KOMIICTCHITUN KOMITETCHIINH (TI0 pean3yeMoi
JTACITUTITIHE )

OIIK-1. Crmocoben OIIK-1.1. 3naTs: 3HaTh: OCHOBHBIC 3aKOHBI (PU3WKU W TPAHHUIIBI
CaMOCTOSITEITLHO MaTeMaTU4YeCKHE, WX TPUMEHUMOCTH; OCHOBHBIC BEIUYHUHBI W
puoOpeTaTh, €CTECTBCHHO-HAYYHbBIC U (M3nYecKue KOHCTAHTHI, WX OIpEIEICHNUE,
pa3BUBATh U COIMATLHO-DKOHOMHYECKUE | CMBICH, CHOCOOBI M EIMHHUIBI WX H3MEPCHUS;
NPUMEHSATh METO/IbI JUIS UCTIONIb30BAHUSl | HA3HAUCHHE W MPUHIIUTIBI ICHCTBUS BAKHEHIITUX
MaTeMaTU4YeCKHE, B IPO(heCCUOHATBHOMN (m3nyecKux mpudOpoB.

€CTECTBCHHOHAYYHEIC, | ACSITCIHLHOCTH. YMeTh: ykazaTh, Kakuhe 3aKOHBI OMHCHIBAIOT
COITMATBHO- OIIK-1.2. YMeTs: pemathb JIAHHOE SIBIICHWE WIN 3(Q(EKT; HCTOIKOBHIBATH
SKOHOMUYECKHUE U HECTaHJIaPTHHIC CMBICT (PU3MYECKHX BEJIWYMH W TIOHATHUH;
npohecCUOHATbHBIE npoheCCUOHANBHEIC 3a/1a4YM, | 3alUCHIBATH  ypaBHEHUS JIs  (PU3NUIECKHUX

SHaHUWA JJI1 pCIICHUA
HECTaHJAPTHBIX 337134,
B TOM YHKCJIC B HOBOU
WJIM HE3HAKOMOM cpejie
U B
MEXIUCIUTLIMHAPHOM
KOHTEKCTE.

B TOM YHCJIC B HOBOM MU
HE3HAKOMOW cpeJie U B
MEXIUCITUTUTMHAPHOM
KOHTCKCTEC, C HpI/IMeHeHI/IeM
MaTeMaTHYCCKHX,
€CTeCTBEHHOHAYYHBIX,
COLMAIIEHO-D)KOHOMHUYECKUX
1 poeccruoHaIbHBIX
3HAHW.

OIIK-1.3. UMeTh HaBBIKH
TEOPETHIECKOTO U
JKCTIICPUMEHTAIHLHOTO
HCCIIEIOBAaHMS 00BEKTOB
npodecCHOHATBEHOM

JCATCIIBHOCTH, B TOM YHCJIC B

HOBOW WM HE3HAKOMOM
cpele U B
MEXTUCITUTUTMHAPHOM
KOHTEKCTE

BennuuH B cucreMme CU; paboTaTh ¢ mpubopamu
u 000pyIOBaHHEM COBPEMEHHOU (HHU3MUYCCKOU

nabopaTopuu; UCTIONIb30BATh  Pa3IHYHbBIC
METOAMKM  (DM3MYECKMX  HM3MEpPEHHH W
00pabOTKM  3KCIEPUMEHTAIbHBIX  JaHHBIX

TEXHUYECKUX MPOOIIeM.

BrnameTs: HaBBIKAMH HCIIOIB30BAHUSA OCHOBHBIX
o0mieu3nIeckux 3aKOHOB W IPHHIUIIOB B
BRXHEUIINX  MPAKTUYCCKUX  MPUIOKCHUSIX;
METOJIOJIOTHEH pEIIeHHs 3a7a4d BCEX pas3/ieiioB
oOmieit (u3uku, B TOM 4HCIe 3anad, s
peleHrss KOTOPBIX HEOOXOAMMBI 3HAHUSA W3
Pa3NIUYHBIX PA3JENIOB JUCIMIUIMHBL, METOJaMU
(U3UKO-MaTEMATHIECKOTO aHagm3a TS
perieHus €CTECTBEHHOHAYYHBIX 3azad,
(U3NYECKOro MOJICTUPOBAHUS B HHXKCHEPHOM
MPaKTUKE; OOpabOTKM W WHTEPIPETUPOBAHUS
PE3yJIbTATOB AKCIICPUMEHTA.




4. CTpyKTypa U coiep:KaHue TUCHUIIIHUHBI

4.1. O0bem y4eOHOI TUCUMIIJIMHBI U BU/bI Y4e0HO# padoThI

. O0beM yacoB (3a4. ef1.)
Bux yueouoii pagorer Ounas ¢popma 3aounas gpopma
2 cem. 3 cem. BCET0 2 cem. 3 cem. BCEro
Oo6umas yueOHas HArpy3Ka (Bcero) 216 180 396 216 180 396
(6 3a4. en) 5 3a4. ex) (11 a4, (6 3au4. en) (5 3a4. ex) (11 3au.

en) en)
O6s3aTenbHAas ayAUTOpHAsi y4yeOHast
HArpy3ka (Bcero) 119 85 204 16 16 32
B TOM 4HCJIe:
Jlexmun 68 34 102 6 6 12
CeMHHapCKUE 3aHATHS - - - - - -
[IpakTHyeckue 3aHATUSL 34 34 68 6 6 12
JlaGopatopHble paboTEhI 17 17 34 4 4 8
Kypconas paboTa (KypCOBOM ITPOEKT) - - - - - -
Jpyrue GopMbl B METOJIbI OPTaHU3AINN
00pa3oBaTEILHOTO npoiecca
(pacuemno-epaguueckue pabomul,
2PYnnosvle OUCKYCCUU, pojiesble Uspbl, - - - - - -
MpeHUuHe, KOMNbIOMEPHLIE CUMYIAYUL,
UHMEPAKmueHvle JNeKYuU, CeMuHapul,
aHanu3 0eno08blX CUmyayui u m.n.)
Camoctosrennnas padora crynenta /| o, 95/0 192/0 | 2000 | 164/0 | 364/0
¢opma KOHTAKTHOII padoThI
dopma arrecTarus 9K3aMEH | DK3aMCH 9K3aMeH | 9K3aMeH

4.2. Conep:kanue pa3iesioB JUCHUILIMHBI

Cemectp 2

Tema 1. Mexanuka.

Beenenue. [lpenmer ¢usuku. dusuka U eCTeCTBO3HAHUE. AHAIU3 U CUHTE3 B
IIPOLIECCE MO3HAHMS OKPYXKAIOLIETO MUpa. POJIb SKCIEprMEHTa B IPOLIECCE ITO3HAHUS.

Kunematuka wMatepuanbHoil Touku. Ilpocreifinne ¢usuueckue MOJEIH.
[lonoxxeHne MaTepUaIbHOM TOYKM B NPOCTPAHCTBE. MeEXaHMYECKOE JBUKCHHE.
Koopaunatsl 1 paanyc-BeKTOp TOUKU. BEKTOp nepemMenienusi, TpaeKTopus, MTHOBEHHAs
CKOPOCTb TOYKH.

Kunemarnka BpamarenbHOro IBHXKEHUSA. J[BWJKEHHME TOYKHM IO OKPYXKHOCTH.
VYrioBass ckopocTh. CBsI3b JIMHEWHON W YIJIOBOW CKOpPOCTEW. [[BMKEHWE TOUYKH IO
IIPOU3BOJIBHON TpaeKTopuu. HopMallbHOE M TaHI€HIMAIbHOE YCKOPEHUE TOUKU. Paguyc
KPUBHU3HBI ¥ LICHTP KPUBU3HBI TP IBUYKEHUU 10 KPUBOJIMHENHON TPACKTOPHUH.

Jlunamuka matepuanbHod ToukHu. Cuiel B npupoge. [lepsbiii 3axkoH HeroToHa.
HNHepumanbHble M HEWHEPLHAIbHBIE CUCTEMBI OTcYeTa. BTopoil 3akoH HbroToHa.
Tpernit 3akoH HproToHa. @PyHIAMEHTAIBHBIE B3aUMOJICHCTBHS B MPUPOJE. 3aKOH
BCEMHUpHOro TsaroreHus. Cuia TsbkecTH, Bec Tena. Cuiel ynpyroctd. Cumbl Cyxoro u
BS3KOro TpeHusl. CHiIbl aAre3un. Y paBHEHUE JIBUKECHHS TEJIa [IEPEMEHHON MACCHI.

Pabora cuin, sHeprusi, MomHoCcTh. KHeTHUeCKast sHEprusi MaTepuaibHON TOUKH.
IloTeHumanbHas S3HEPIYsl BBIYUCICHUE [T TPABUTALMOHHBIX U YIIPYTUX CUIL.



JlnHaMuKa  BpamaTenbHOrO  ABWIKEHHA. [BEpIOE TEIO0 Kak CUCTEMA
MaTepualibHbIX ToueK. MoMeHT uHepuun. Teopema Ilteitnepa. OCHOBHOE ypaBHEHUE
JUHAMUKH BpalaTeJIbHOTO ABM>KEHHSI TBEPJOTO TeJIa OTHOCUTENIBHO HEMOJIBUKHOM OCH
(ypaBHEHHE MOMEHTOB). KnHeTHueckast 3Heprusi BpalaTeabHOTO IBUKCHHUSL.

3aKOHBI COXPAHEHUSI B MEXAHHUKE. 3aKOHBI COXPAHEHUS: MEXaHUYECKOW YHEPIHH,
UMIIyJbCa MU MOMEHTa MMITyJibca (THpockorbl). LleHTp Macc, ypaBHEHUE JBHKECHHS
LIEHTpa Macc.

Tsrorenue. DneMeHThl Teopuu Toyisd. 3akoHbl Kemuiepa. 3aKOH BCEMHUPHOIO
TsaroteHus. [lone Tarorenns, HanpsYKEHHOCTh, NOTeHIMAN. KOCMUYeCKHE CKOPOCTH.

Heunepuuanensle cuctemsl orcueTa. CHilbl MHEPUUMM NOPU MIOCTYHATEIbHOM
JBIDKEHUU chcTeMbl oTcueTta. LlenTpobeknast cuna nnepuun. Cuna Kopuonuca.

DJIeMEHTHI CIIeUANTBbHON Teopun oTHOcuTeNnbHOCTH. [IpeoOpazoBanus ["anmues.
[Tpunamun otHocutensHocTH ['ammtes. IToctynater CTO. IlpeoOpazoBanus JlopeHa.
CnenctBus u3 npeodpazoanuii Jlopenna. PenstuBrucTckas quHaMuKa.

Tema 2. MexaHuka >KHIKOCTEN U ra3os.

MexaHnueckne CBOMCTBA KUAKOCTEN U ra3oB. J[aBleHUE B XKUAKOCTAX U ra3ax.
3akon llackans. PacnpeneneHue gaBieHUs B MOKOSIIIMXCS KUIKOCTAX M razax. Cuna
ApxumMmena. YcimoBue IUIaBaHus Ten. JIBuoKeHHeE KUAKOCTeW MU ra3oB. CTalMOHapHBIN
notoK. JluHMM W TpyOKM TOKAa. YpaBHEHHME HEPA3PBIBHOCTH CTPYU. YpaBHEHHE
bepuymmu. JlamunapHoe u TypOyseHTHOe TeueHue. Yucio PeitHonbiaca. Popmyna
Crokca.

Tema 3. KoneOanus v BOJIHBI.

["apmoHMueckre KonedaHusl U UX XapaKTEepUCTUKU. MexaHMKa Koie0aTenbHOro
JBIKEHUS. Y paBHEHUE ABUKCHHSI MaTepUAIbHON TOUKH IO ICUCTBUEM YIIPYTOM CUIIBI
u ero peweHue. [IpykuHHBIM MasTHUK. PU3NYECKUM MasSTHHUK. MareMaTnyeckuii
MasTHUK. YpaBHEHHME 3aTyXalollMX KOJeOaHMH U €ro pelieHue. YpaBHEHUE
BBIHYKJIEHHBIX KOJieOaHMi U ero perieHue. Pezonanc. PezoHaHc B pUpojie U TEXHUKE.
CrnoxeHne rapMOHUYECKUX KOJIeOaHMiA.

Mexannueckre BOJHBL. [IpomonbHbIE KW TMONEpPEYHbIE BOJHBL Y PABHEHUE
Oeryuieil BOJIHbI. AMIUIMTYJA, 4acTOTa, JJMHA BOJIHBI, (ha30Basi CKOPOCTh BOJIHBI.
BonmnoBoe  ypaBHenwe.  IlpmHimmnm  cynepnosumuu.  ['pynmoBasg — CKOpOCTS.
Wutepdepennns BomH. Crostame BOJMHBL 3BYKOBbIEe BOJHBL Oddextr [ommepa.
YieTpasByk. UH(ppa3ByK.

Tema 4. OCHOBBI MOJIEKYIISIPHON (PU3UKU U TEPMOJHMHAMHUKH.

OcHOBbl  MOJIEKYJsIpHON  (u3uKU. (OCHOBHBIE TIOJOXKEHHUS MOJIEKYIISIPHO-
KHMHETUYECKOUN Teoprn. Monenb uaeanbHoro raza. OCHOBHOE YpaBHEHUE KHHETUYECKOU
Teopuu razoB. YpaBHenue Kianeiipona-MeHneneena.

["a3oBble 3akOHBI. PaBHOBECHBIE MpOLIECCHI B MACATLHOM rase. M3omponeccst:
HU30XOPUYECKHM, N300apUIEeCKUi, N30TEPMHUUECKU.

Cratuctuueckas (usuka. MakcBEUIOBCKOE pacrlpeesieHHe MOJIEKYN raza 1o
ckopocTsiM. Pacripenenenue bonbiimana. bapomerpuueckas dhopmyina. Pacnipenenenue
["aycca.

SIBneHus mepeHoca: TEIIONPOBOAHOCTh, AUGD(Y3Usl, BA3KOCTh (BHYTpPEHHEE
Tpenue). OnpITHOE 000CHOBaHKE MOJIEKYISIPHO-KMHETHUECKON Teopuu. CpeaHee Ynciio
CTOJIKHOBEHHUH U CpeNiHss JUTMHA CBOOOTHOTO MpoOera MOJIEKYJI.



[lepBoe Hayanmo TepMomMHAMHUKHU. YUCIIO CTemeHeld CBOOOIBI MOJEKYIbI. 3aKOH
PAaBHOMEPHOTO paclpelieNieHHsl SHEPruuM MO CTeneHsM cBoOonabl. TermioeMKoCTh
UCaIbHOIO ra3a. AauadaTUYeCKuil MpoLece Kak M30Mpolecc. YpaBHEHUE aaualdaThl.
[TomutponHen  mpouecc. IIpuMeHeHrne TepBOro Havajla TEPMOAUHAMUKA K
M30IPOLIECCaM.

Bropoe nHauwano TtepmonuHamuku. OOpaTuMble W HEOOpaTHMbIE MPOLIECCHI.
WneanbHas TeruioBast MammHa U ee kodgduuuent noaeznoro aeiicteus. Lukn Kapho.
OHtponus. TepMoarHaMUUecKast BEPOSITHOCTh COCTOSIHUS. DHTPONHS U OECTIOPSAOK.

Peanbuble rasel.  YpaBHeHue Ban-nep-Baansca.  MouleKyiisipHbIE  CHUIIBL.
Nsorepmbl Ban-nep-Baansca M 3KCHEpPUMEHTAIBHBI HM30TEPMBI  PEAIBHBIX TA30B.
Buytpennsis sueprus peasisHoro raza. g ekt Jxoymns-TomcoHa.

CgoiictBa xuakocteil. [ToBepxHocTHOE HaTspkeHue. CmauuBaHue. J{aBieHue mojy
VICKPUBIICHHOU TTOBEPXHOCTBIO KUJIKOCTU. KanwiuisipHbie sBICHUS.

TBepapbie Tena. MOHO- U MOJMKPUCTAIUIBL. THUITBI KPUCTATUIMUYECKUX TBEPJBIX TEIL
JledekThl B kpucTauiax. TermioeMKOCTh TBEPIbIX Tell.

Cemectp 3

Tema 5. DnekrpruyecTso.

DNEKTPOCTaTUKA. IJNEKTPUUECKUN 3apsi. 3aKOH COXPAHECHHS AJIEKTPUYECKOTO
3apsana. 3akoH Kynona. Onektpuyeckoe mojie. HampsskeHHOCT W TOTOK
HaNpsHKEHHOCTH AJeKTprueckoro nosist. Teopema ['aycca u e€ npumenenue. Padbota ripu
MIEPEMEIIICHUY 3apsia B AeKTpuyeckoM mose. [upkymsanus Bexkropa E. [lorennman u
Pa3HOCTh  NOTEHLUMAJIOB. OKBUIOTEHIUAIbHBIE TMMOBEPXHOCTH. CBA3b  MEXKAY
HANPSHKEHHOCTBEO M TOTEHIIUATIOM.

IIpoBOHUKH B 3IEKTPUYECKOM IoJie. PacnpeneneHue 3apsaoB Ha MPOBOJHMKE.
DnekTpoeMKocTb. KoHzieHcaTop, coeIMHEHNE KOHACHCATOPOB. DHEPTUsl 3apsKEHHOTO
KOHZAeHcaTopa. [ IOTHOCTh SHEPrUM 3JEKTPUUECKOTO TOJIS.

JIMDNIEKTpUKKA B AJIEKTPUYECKOM Tojie. BekTop monsipu3anuu, BEKTOP
AIIEKTPUYECKOT0 CMEUICHHUS M MX CBS3b C HAIPSHKEHHOCTBIO AJIEKTPUYECKOTO IMOJIS.
JlnanexTpruyeckas BOCIPUMMYHUBOCTb U IPOHHUIIAEMOCTb.

[locrostHubIl  3nekTpuyeckuii  Tok. [ImoTtHocTs  TOKa.  CompoTuBIeHHE
POBOIHUKOB. CBEpXIPOBOAMMOCTb. JneKkTpoasmxkymiaa cuia (3C). 3akon Oma s
ydacTKa IIeTd B BEKTOpHOU (muddepenimansHoit) dopme. 3akoH JDxoyms-JIeHa.
PasBerBnennsie anekrpudeckue renu. [Ipasuma Kupxroda.

DNEKTPUYECKHUE TOKU B METAJIAX, BAKYYME U Ta3aX. DMUCCUOHHBIE SIBJICHHS U UX
npuMeHenue. Monuszauusa ra3zoB. HecamocCTOATENbHBI U CaMOCTOSITENIBHBIA Ta30BbIN
paspsa. [Lnazma.

Tema 6. Marnetusm.

MarnautHoe nosue. PU3NYECKUE BEIMYMHBL, XapaKTEPU3YIOIINE MArHUTHOE MOJIE.
3akoH buo-Caapa-Jlamuiaca. 3akoH Ammepa. B3aumoneincTBuE SJIE€MEHTOB TOKa.
MarautHass HMHIYKUUS W HAPsSHKEHHOCTh MAarHUTHOTO TOJiA. Mar"HmrHoe ToJie
JBWOKYIIErocsl 3apsna, NPSMOJIMHENHOIO IMPOBOJHUKA C TOKOM, KPYrOBOIrO KOHTYpA,
coineHonna u Topouaa. Cuna Jlopenna. JIBmkeHue 3apsKEHHBIX YaCTHULl B MArHUTHOM
nojie. Dpdext Xomwta. Lupkymsuus BeKTOpa MarHUTHOM MHAYKIMU. [IOTOK BekTOpa
MarHuTHOM wuHAYKIMH. Teopema I'aycca nnst marautHoro mois. Pabora mo
MEPEMEILIEHUIO ITPOBOJHUKA U KOHTYpA C TOKOM B MarHUTHOM MOJIE.
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OnexkrpomarHuTHass MHAYKIMs. 3akoH Papanes. IIpaBuno Jlenna. Toku Dyko.
Camounnaykuusa. MHAYKTUBHOCTD KOHTYpa. TOKHM MpY pa3MbIKAHUU U 3aMbIKaHUU LIEIIH.
TpancdopmaTopbl. DHEPrysi MATHUTHOT'O TOJIA.

OnekTpoMarHuTHble KoseOanus. KonebatenbHbiii koHTYp. Huddepennmanbroe
ypaBHEHHE COOCTBEHHBIX KOJ€OaHUH B KOHType. 3aTyXawollue HIIEKTPUYECKHUE
KosieOaHus. BeIHYyX/IeHHBIE 2JIEKTpUYECKHE KOJeOaHus B TIOCIEI0BATEIHHOM KOHTYPE.
Pe3onanc Hanpsbxenuil. [IpuMeHneHnne pesoHaHnca B paJuOTEXHUKE.

ITepemennsbii TOK. Ilonyyenue nepemeHHoro toka. [IpoxoxxaeHue rnepeMeHHoro
TOKa 4Yepe3 €MKOCTb M HHIYKTUBHOCTb. BekTopHble nuarpamMmbl. 3akoH Oma miis
NEPEMEHHOr0 TOKa. MOIIHOCTh NEPEMEHHOr0 ToKa. D(PPEeKTUBHBIC 3HAUCHUS TOKA U
HaNpsHKCHHUS.

OcHOBHBIE MONOXKEHHUA Teopun MakcBewia. B3anMOCBSI3b AJIEKTPUUECKOTO U
MarHuTHOro noiied. Buxpesoe snekrpuueckoe nose. Tok cmenienus. [lomnaa cucrema
ypaBHeHH MakcBeia B MHTerpajibHOM U B uddepeHiuanbaoi Gopme.

Tema 7. Onruka. KBaHTOBast nprpoia U3IyyeHUsI.

DNEMEHTBI TEOMETPUYECKON ONTHUKH. 3aKOHBI T€OMETPUUYECKON ONTUKH. 3aKOHBI
IIPEJIOMJIEHNST W OTPAKEHHs CBETOBBIX BOJH. llomHOE BHYTpEHHEE OTpaKeHHE.
[Tpunuun ®epma. Tonkue nuH3bl. M300pakeHuWe MNpPeIMETOB C MOMOUIbIO JIMH3.
Abeppaly ONTUYECKUX CUCTEM.

OcHOBBI  (poTOMETpHH. DHEpreTUYecKue BeMuuuHbl Qoromerpun. IloTok
U3TY4YEeHUS. DHEPreTUyYecKas: CBETUMOCTh (M3JTy4aTeNbHOCTh). DHEpreTuyecKas cujia
cBeTa (Cuia W3Iy4YeHHs ). DHEpPreTuueckas SPKOCTh (JIyUMCTOCTh). DHEpreThdeckas
OCBEILIEHHOCTh (00JyueHHOCTb). CBETOBBIE BeMUUMHBI (hoTomMeTpun. CBETOBOW IMOTOK.
CeetumocTs. Apkoctb. OCBEIEHHOCTb.

OcHoBbl  BOonHOBOM  ontuku.  CeroBags  BonHa.  KorepeHTHocTs M
MOHOXPOMATUYHOCTh CBETOBBIX BOJH. MIHTEpdepeHins cBeTa 1 METOAbl HaOJIIOACHUSI.
Hudpakius ceera. [lpunnun I'rolirenca-®Openens. Meton 300 @penens. dudpaxius
Openens. Judpakums Ppaynrodepa. Judpakius Ha TpOCTPAHCTBEHHOM PpeEIIETKE.
®opmyna Bynbegpa-bparro. Ilomspuzaumsa. Ilormomenue cera. 3akoH byrepa.
Paccesnue cera. Jlucnepcus ceera.

KBanToBas nmpupoaa nsiydeHus. TemioBoe M3IIyd€HUE M €T0 XapaAKTEPUCTUKH.
3akon Kupxroda. 3akonsl Credana-bonsimana u cmemienns Buna. @opmyna Panes-
Jbxunaca. @opmyna [lmanka. Cesa3p mexay dopmynoit [lnanka, 3akonom Credana-
Bbonbimana, popmynamu Buna u Panes-/[xunca. Ontudeckast IupoMeTpHsL.

OcHoBbl KBaHTOBOW onTukd. Buemmnuit dotosddexr. 3axon Cronerosa.
VYpaBuenue OiHmTelHa s BHemHero ¢orodddekra. dotonsl. Macca U UMITYIIBC
dorona. Jlaenenune cBera. Oddekr Komnrona u ero teopusi. JIBoiicTBeHHas
KOPIYCKYJISIPHO-BOJIHOBAsI PUPOJIA CBETA.

Tema 8. AtomHas u sepHas pusuka.

OcHoBbl aroMHOM ¢u3uku. CTpoeHue aroma. 3aKOHOMEPHOCTH B aTOMHBIX
criektpax. Moaenu aroma. [loctynatel bopa. Criektp aroma Bogopoaa o bopy.

DJeMeHThl KBAaHTOBOM MeXaHUKH. KopIyCKysipHO-BOJHOBOW JTyallu3M CBOMCTB
BemiecTBa. lunoreza nae bpoiinsa. BonHoBble cBoiicTBa BemectBa. (COOTHOLIEHHUE
HeonpezaenenHocrei ['eiizenOepra. Bonnosas pynkius. Ypasuenue L penunrepa.



DJeMeHThl COBpEeMEHHOW (M3MKH aTOMOB W MOJEKYyJ. ATOM BOJOpoJa B
KBaHTOBOW MexaHuke. KBantoBbie uncna. depmuonsl U 0030HbL [lpunimn [laymu.
[leproauyeckas cucrema 3J1IeMEeHTOB MeHieneeBa.

AToMHOE sapo. fnepHble MOJENH. 3apsa U Macca aTOMHbIX saep. M30Tombl
CrnuH 1 MarHUTHBIA MOMEHT sijipa. COCTaBHbBIE YAaCTH aTOMHOTO sjpa. Jledekr maccol.
DHeprus CBA3M sapa. YCTOMUMBOCTh siaep. [lpupona saepubix cuil. B3anmonencTBre
HYKJIOHOB.

PagnoakTuBHOCTE. 3aKkOH pPaJMOAKTUBHOIO pacnaja. SaepHele  peakiuw.
IIpaBuna cMmemenud. bera-pacnan. Heltpuno. BzanmomnpeBpalieHrs HYKIOHOB.
Helitponsl. AnepHbie peakiuu. Peakunu nenenus v CUHTE3a.

4.3. Jlekuuu
e O0bem yacoB
u/n Ha3zpaHue TeMbl Ounasa | 3aounas
dopma dopma
2-1i cemecmp
1 BBenenne 2 -
2 | Kuaemarnka MaTepHaIbHON TOUKH 4 1
3 | Kunemartnka BpamaTeIbHOTO JTBIKEHUS 4 -
4 | Jlunamuka matepranbHON TOUKU. CHIIBI B IPHPOJIE 6 0,5
5 | PaGora, MOIIIHOCTB, SHEPTHS 4 0,5
6 | JImramuka BpamaTeaIbHOTO NBIKCHIS 6 1
7 | 3aKOHBI COXpaHECHHS B MEXaHUKE 4 -
8 | HemHeprmansHbIE CHCTEMBI OTCUETA 4 -
9 | DneMeHTHI crienuagIbHON TEOPUH OTHOCUTEIBLHOCTH 2 -
10 | MexaHuKa >XUAKOCTEH U ra30B 4 -
11 | Mexanuka KoJieOaTeNbHOTO JBIKCHUS 4 -
12 | MexaHn4eCcKHe BOJIHBI 4 -
13 | OcHOBBI MOJIEKYISIPHOH (HH3UKU 4 1
14 | T"a30Bble 3ak0HBI. M30mporiiecchl 4 1
15 | PeanbHele rassl. YpaBHenue Ban-nep-Baansca 4 -
16 | Craructuueckas ¢usuka. Pacnpeaenenust Makcsea, I'aycca u boibiiMaHa 4 -
17 | IlepBoe 1 BTOpOE HAYAIO TEPMOAMHAMHUKHI 4 1
3-1l cemecmp
18 | Dnexrpocrarrka 2 1
19 | IIpoBOXHUKY B IIEKTPHICCKOM ITOJIE 2 -
20 | JIMPIeKTPHKH B AIEKTPHIECKOM IT0JIe 2 -
21 | I1oCTOSTHHBIH AIIEKTPUIECKAN TOK 2 1
22 | MaruutHoe none 2 1
23 | Cuna Jlopenna 2 -
24 | DnekTpoMarHUTHAS WHITYKITHS 2 1
25 | DneKkTpoMarHUTHBIC KOJICOaHS 2 -
26 | IlepeMeHHBIH TOK 2 -
27 | OcHoBHbIE NOJIOXKEHUS Teopur MakcBema 2 -
28 | DneMeHThl TeOMETPUIECKON ONTUKU 2 -
29 | OCHOBBI BOTHOBOW ONTHUKH 2 -
30 | KsanToBas mpupoza N3ITydIeHHUs 2 1
31 | OcHOBBI KBAHTOBOM ONTHUKU 2 -
32 | OcHOBBI aTOMHOM (PU3UKH 2 -
33 | AtomHoOe s171po. SaepHble Moseu 2 -
34 | PamnoakTUBHOCTb. SInepHbBIE peaKkiu 2 1
Hroro: 102 12




4.4. llpakTn4yeckne 3aHATUSA

Ne O0Bem yacoB
u/n Ha3zpaHnue TeMbl Ounas | 3aouHasn
dopma dopma
2-1i cemecmp
1 | Kunematuka MaTepuaJIbHOM TOUKH 4 1
2 | /Ilnnamuka MaTepuaJbHONW TOYKU 6 1
3 3aKOH COXpaHEHHUs NUMITyJbca. Y paBHEHHNE JBIKECHHUS Tella TIepeMeHHON 4 -
Macchl
4 | Pabota. MomHocTh. JHeprus. 3aKOH COXpaHEeHHUs] SHEPIUU 4 1
5 | JluHamuKa BpalaTeaIbHOro ABUKCHHUS 4 1
6 | Mexanudeckue KoineOaH!Us U BOIHBI 4 -
7 | OCHOBBI MOJICKYJIIPHOU (DH3UKH 4 1
8 | TepmonuHamMuKa 4 1
3-1l cemecmp
9 | DnexTpuyeckoe roje B BaKyyMe 4 1
10 | JIMdIeKTprUKY | IPOBOAHUKH B SIIEKTPHUECKOM TI0JIC 4 -
11 | IToCTOSTHHBIH AIIEKTPUIECKAN TOK 4 1
12 | MaraurHoe noJsie B BAKyyMeE U BEILIECTBE 4 1
13 | DnekTpoMarHuTHasi HHIYKLUS 4 1
14 | DnekTpomMarHUTHBIC KOJIeOaHMs U BOJHEL. | lepeMeHHBIH TOK 2 -
15 | I'eomeTpudeckast 1 BOJTHOBas onTHka. DoToMeTpus 4 -
16 | KsanToBas mpupozaa N3IydIeHusI 4 1
17 | CrpoeHnue siipa. 3aKOH paInOAaKTHBHOIO pacaja. SInepHele peakiu 4 1
Hroro: 68 12
4.5. JlabopaTopHbie padoThI
No O0Bem yacoB
I /;1 Ha3panue TeMbl Ounas |3aouyHas
dopma | popma
2-1i cemecmp
1 | DnemenTsl Teopun norpemHocTy. dusnyeckue BeITUIUHbI 2 -
2 | Tpubopnslii cemuHap. OnpeaeneHre yAeIbHOr0 CONPOTHBICHHUS NPOBOAHUKA 4 2
3 | Yopyruii neHTpaNtbHBIN yIap mapoB 3 -
4 | Mastauk O6epOeka 4 -
5 OnpeneneHre OTHOIICHUS TEIUTOEMKOCTEHN Bo3ayxa MetogoMm Kinemana- 2 2
He3zopma
6 | Omnpenenenne K03 PUIMEHTa BIA3KOCTH KUAKOCTH MeToioM CToKca 2 -
3-1i cemecmp
7 | 3ydenue 351eKTpOCTaTUYECKOTO MO 3 -
8 | Onpenenenue 3IEKTPOEMKOCTH KOHJIEHCATOPOB 2 2
9 OmnpeneneHre TOPU30HTAIIBEHON COCTABIAIONICH HANIPSHKEHHOCTH MAarHUTHOTO 2 2
moJist 3eMiu
10 | IlpoBepka 3akoHa Ammepa 3 -
11 | OnpeneneHue yaenbpHOTO 3apsaaa dJIeKTPOHA 3 -
12 N3yuenue TemnepaTypHOi 3aBUCUMOCTHU 3JIEKTPOCOIPOTUBICHUS METAILIIOB U 4 -
MOJTYTIPOBOJTHUKOB
HToro: 34 8
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4.6. CamocrosiTesibHasi padoTa CTyIeHTOB

N O0Bem yacoB
. /;1 Ha3Banue Tembl Bun CPC Ounasa | 3aounas
dopma ¢opma
2-1i cemecmp
Nzyuenne JIOTIOJTHUTENBHON 25 50
1 | Mexannka JUTEepaTypsl 1O  JaHHOH  TeMe.
BrimonHeHne JoManHero 3aaHus
Nzyuenne JIOTIOJTHUTENBHON 25 50
2 | MexaHuKa XKUAKOCTEH U ra3oB JUTEpaTypsl 1O  JaHHOW  TeMe.
BrimonHeHne JoManrHero 3aaHus
Nzyuenue JIOTIOJTHATETHHOM 22 50
3 | KonebaHust 1 BOJHBI JUTEpaTypsl 1O  JaHHOW  TeMe.
BrimonHerne qoManrHero 3agaHus
. NzydeHne JIOTIOJTHATENBHON 25 50
4 OctoB1 monekypHol pusiicn 1 JUTEpaTypsl 1O  JaHHOW  TeMe.
TEPMOIMHAMUKHN
Brinosnnenne JoManIHero 3a1aHust
3-1i cemecmp
Nzyuenue JIOTIOJTHATETHHOM 24 41
5 | OnextpuuecTBo JUTEpaTypsl 1O  JaHHOW  TeMe.
BrinosnHeHne JoManIHero 3a1aHust
N3yuenune nOMOIHATEIHLHOM 24 41
6 | Maraetusm JIUTEPATYPHI 110 JAHHON TEME.
BrinonHeHne JOManIHero 3a1aHust
Ommka,  Ksamrtosas  mprpora Nzyuenue z[ononHI/ITenvaoﬁ 23 41
7 JTUTEpaTypHl IO JAHHOH TeMe.
W3ITy4eHUS
BrimonHeHne JoManHero 3aaHus
Nzyuenue JIOTIOTHUTEIHHOU 24 41
8 | AromHas u sipepHas QU3NKa JUTEpaTypsl 1O  JaHHOW  TeMe.
BrimonHeHne qoManHero 3aaHus
Hroro: 192 364

4.7. KypcoBbie padoThl n0 AUCHUILUIMHE «DU3HKA» HE NMPEANoJIararTcs
Y4€eOHBIM IJIAHOM.

5. O0pa3oBare/ibHbIE TEXHOJIOTHH

[IpenogaBanne OUCHUIUIMHBI BENETCS C MPUMEHEHHEM CJEIYIOIIMX BHUIOB
00pa30BaTEeNbHBIX  TEXHOJIOTUH:  OOBACHUTENBHO-MILIIIOCTPATUBHOTO  OOyuYeHUs
(TeXHOJIOTUSl TOAJIEP>)KUBAIOIIETO OOYy4YeHUs, TEXHOJOTHs MPOBEACHUS YyueOHOMU
JUCKYyCCUHU), WH(GOPMAIIMOHHBIX TEXHOJOTUH (TIPEe3eHTAIMOHHBIC MaTepHuabl),
Pa3BUBAIOIINX U THHOBAIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTUH.

[IpakTUueckre 3aHATUA MPOBOAATCS C MCHOJb30BAHHEM PpPa3BUBAIOIIMX,
NpOOJIEMHBIX, TPOCKTHBIX, WH(DOPMAIMOHHBIX (MCIIOJIb30BAHUE DIIEKTPOHHBIX
o0pa3oBaTEIbHBIX  PECYpCOB  (BJEKTPOHHBIM  KOHCHIEKT)  00pa30BaTENIbHBIX
TEXHOJIOTUH.
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6. YueOHO-MeTOAMYECKOE U TPOrPaAMMHO-HH(poOpMannOHHOE olecredeHne
AUCHHUILINHBI:

a) OCHOBHAas JiUTepaTypa:

1. Tpodumora T.U. Kypc dusuku: yued, mocobue mis By3oB. — U3xa. 14-e,
nepepad. u pom. / T.WU. Tpodpumona. — M.: U3naTenbckuit neHTp «Akamgemus», 2007.
— 560 c.

2. CasenbeB 1.B. Kypc oOmieit pusuku: yued, mocodue s By3a: B 5 Tomax /
N.B. CasennbeB. — 6-¢ usn., crep. — Cankr-lIlerepOypr: Jlans, 2021. — T.1:
Mexanuka. — 340 c.

3. CaBenbeB N.B. Kypc ob6mieit ¢usuku. B 5 11. T.2. DnexkrpuyectBo u
MarLeTusM: YdueOHoe rmocobwue. 5-¢ uza., ucnp. — CII6.: MU3marensctBo «Jlanpy, 2021.
—352c.

4. CaenbeB U.B. Kypc o6mieit pusuxu. B 5 TT. T. 3. Monekynsapnas ¢pusnka u
TepMOJMHAMHKKA: YdeOHoe mocodue. 5-¢ uz., ucnp. — CI16.: U3gaTenscTBo «JlaHby,
2021.—224 c.

5. CasenveB MU.B. Kypc oOmeit ¢usuku. B 5 1r. T.4. Bonnwel. Onrtuka:
YuebHoe nocodbue. 5-e uzn., ucnp. — CII0.: U3gatenscTBo «Jlanby, 2021. — 256 c.

6. CaBenneB . B. Kypc obmieit puszuxu. B 5 1. T. 5. KBantoBas ontuka.
AtomHas ¢uznka. Pusnka TBepaoro rena. Gusnka aTOMHOTO SApPa U 3JIEMEHTAPHBIX
yactull: YueOHoe nocobue. 5-e uzn., uctp. — CII6.: UznarensctBo «Jlanby, 2021. —
384 c.

0) JONMOJIHMTEIbHAA JIUTEepaTypa:

1. Hetnad A.A., ABopckuit b.M. Kypc dusuku: YuedbHoe nmocodue st BTy30B.
M.: Breicmas mkoia, 2002. — 718 c.

2. YeproB A.T'., Bopo6reB A.A. 3amaunuk no ¢usuke: YueOHoe nmocoodue. M.
Bricmas mikona, 1981. — 496 c.

3. Bonpkenwreiin B.C. CoopHuk 3a1a4 no odmemMy kypey ¢pusuku. M.: Hayxka,
1985.-384 c.

4. Tonpaux JILJI. PykoBOACTBO K JIaOOpPaTOPHBIM 3aHATHSAM MO (HU3UKE. 2 U3[I-
ue. — M.: Hayka, 1973. — 688 c.

B) METOAMYECKHE YKAZAHMS:

1. Xapuenko E.U., Yanenko A.B. YuebHoe nocobue «dusuka» B 3-x Tomax.
Tom 1. Mexanuka, MonekynspHas ¢usuka u TtepmonuHamuka / Coct.: E.U.
Xapuenko, A.B. Yanenko. — Jlyranck: Uzn-so JIHY um. B.[Jans, 2020. — 164 c.
Peructp. Ne 0240 ot 28.04.2020 r.

2. Xapuenko E.M., Yanenko A.B., JleimtBan E.}O. YueOnoe mocobue
«Dusuka» B 3-x Tomax. Tom 2. Dnexrponunamuika. Konebanus u Bomuwel / E.W.
Xapuenko, A.B. Yanenko, E.}O. JleimtBan — Jlyranck: I'OY BO «JII'Y um. B.
Hamsi», 2020. — 171 ¢. Per.Ne 41 VII ot 02.11.2020 .

3. Xapuenko E.U., Yanenko A.B., K.A. KopcyHoB. YdebHOe mnocoOue
«®Dusuka» B 3-x Ttomax. Tom 3. Ontuka. Pu3uMka aTOMOB M MOJIEKYH. SnepHas
¢usuka / Cocrt.: E.W. Xapuenko, A.B. Hanenko, K.A. Kopcynos — Jlyranck: U3a-Bo
JITY um. B. Hans, 2020. — 103 c. Per. Ne 40 VIT ot 02.11.2020 1.
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4. Meroauyeckue yka3aHHs K JiabopaTOpHBIM padoTaM MO JHUCHUIUIMHE
«OO0mmit puznueckuii MpakTUKym» (B 6-TH 4YacTax), 4acTh 1. «BBemeHue B oOmIMiA
busnueckuit npaktukym. [IpubopHbIl cemuHap» (IS CTYACHTOB HalpaBieHUs
noaroroBku 03.03.02 ®dwusuka) / Coct.: E.FO. JIeimrean, H.B. Copoka — Jlyrauck:
N3a-po JIT'Y um. B. Jlans, 2021. — 50 c.

5. Meroauueckue yka3zaHus K Ja0OpaTOpHBIM paboTaM MO JAUCHUILUIMHE
«O0mwmit  puznveckuii TMpakTUKymMm» (B 6-TH dYacTsax), yacTh 2. «MexaHHUKa.
Mexannueckue xoneoOanust u BoJHE / Coct.: E.JO. JIeimrean, A.B. Hanenko, H.B.
Copoka — Jlyranck: Mznp-o JII'Y um. B. Hama, 2021. — 79 c. Per.Ne 0756
01.20.04.2021 1.

6. Meroandeckue ykazaHus K J1abOpaTOpHBIM paboTamM IO TUCHHUTIINHE
«OO0mmit  pusmyeckuid mpakTHKym» (B 6-TM YacTsax), 4dacTh 3. «MonexkynspHas
busuka» (s ctyaeHToB HarpaiaeHus: noarotoBku 03.03.02 ®dusuka) / Coct. E.A.
Xapuenko, E.1O. JIsintBan — Jlyranck: U3n-go JII'Y um. B. dans, 2022. — 55 c.

7. Meroandeckue ykazaHus K JabOpaTOpHBIM paboTamM IO JIUCHHUILIIAHE
«OOmuit puznyeckuii MpakTUKym» (B 6-TH 4YacTsiX), 4acTb 4. «DJIEKTPUUECTBO U
MarHeTusm» (i cTyaeHToB HampaiieHus noAarotoBku 03.03.02 dwuzuka) / Cocr.
E.N. Xapuenko, C.A. Kamenes — JIyranck: U3a-so JII'Y um. B. [lans, 2022. — 84 c.

8. Meronnueckue yka3zaHud K JIa0OpaTOpHbIM padoTaM MO AUCHUIUIMHE
«OOummi  puznueckuii npakTukym» (B 6-TM yactax), 4yactb S5 «Onrtukay (A
cTyleHToB HampasiaeHus: noaroroBku 03.03.02 dwusuka) / Cocrt. E.M. Xapuenko,
A.B. Hanenko — Jlyranck: M3a-so JII'Y um. B. Hans, 2022. — 60 c. Per.Ne 0712 ot
11.02.2022 r.

9. Meroanyeckue yka3zaHus K JaOOpaTOpHBIM paboTamM IO JUCHUILIUHE
«O0mui pusnvyeckuit TpakTUuKym» (B 6-TH 4acTax), yacTh 6. «Dusuka aromay (s
cTyneHToB HampasiaeHus: noarotoBku 03.03.02 dwusuka) / Cocrt. E.M. Xapuenko,
C.A. Kamenes — Jlyranck: U3a-so JIT'Y um. B. Jlans, 2022. — 25 c.

10. Meroauueckue yka3aHUsT K CAMOCTOSITEIbHOM paboTe MO TUCHUILIIMHE
«®Dmsuka» / Coct. E.IO. JIemmrBan, A.B. Yanenko. — Jlyranck: U3a-so JII'Y um. B.
Hans, 2023 — 90 c.

11. Meroanueckue yka3zaHusg K MNPAKTAYECKAM 3aHATHSAM IO JUCIUILIAHE
«Dm3ukay (B 2-x yacTiax), 9acth 1 «Mexannka. Momnekymspaas ¢usuka» / Cocrt.:
C.A. Kamenes, B.A. I'peuka. — JIyranck: U3n-so JII'Y um. B. Jlansa, 2020. — 188 c.

12. Meroauueckue yKazaHusi K MPAKTAYECKUM 3aHSATUAM MO JUCHUILUIMHE
«Duznkay (B 2-X 4acTIX), 4acTh 2 «INEKTPUUECTBO U MarHeTu3M. OnTuka. ATOMHas
u snepHas ¢usuka» / Coct.: C.A. Kamenes, B.A. I'peuka. — Jlyranck: U3a-so JIT'Y
um. B. Jans, 2021. — 194 c.

r) MuTepHeT-pecypcesbi:

eMunucrtepctBo o00Opa3oBanusi W Hayku Poccuiickoit ®epeparuun  —
http://MuHOOpHAYKH.pD/

eDenepanbHas ciayk6a 1o Hag3opy B cdepe o0Opa3oBaHUST U HAYKH —
http://obrnadzor.gov.ru/

eMunuctepcTBo oOpa3oBanus u Hayku Jlyranckoit Hapognoii Pecnybnuku —
https://minobr.su

eHaponnsiii coBet Jlyranckoit Hapoanoit Peciy6mmku — https:/nslnr.su
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ellopran denepalbHBIX TOCYIAPCTBEHHBIX OOpPa30BATEIBHBIX CTAH/IAPTOB
BhICIIIEro oOpa3zoBaHus — http://fgosvo.ru

e denepanbubiil mopran «Poccuiickoe oopazoBanue» — http:/ www.edu.ru/

eudpopmanmonnas cucrema «EgmHOEe OKHO JOCTyma K 00pa3oBaTelbHBIM
pecypcam» — http://window.edu.ru/

eDenepanbHblli  TIEHTP HWHGOPMAIIMOHHO-00pPa30BaTEIbHBIX PECYpCOB  —
http://fcior.edu.ru/

JJIeKTPOHHBbIE OMOJINOTEYHbIE CUCTEMBI H PeCypPChI

¢ DJIeKTpOHHO-OUOMMOTeUHass  cuctemMa  «KOHCYJIbTaHT — CTyIOeHTa»  —
http://www.studentlibrary.ru/cgi—bin/mb4x

¢ DJIEKTPOHHO-OMOIMOTEUHAS cucrema «StudMed.ru» —
https://www.studmed.ru

e JJeKTpOoHHBIN KaTanor Hayuno-texuuueckoi 6ubamorexku FOPTTTY (HITN) —
https://libweb.srspu.ru/MegaProWeb/Web

eO0pa3zoBarenbHas mwiaThopma KOpaitt — https://urait.ru/register

eHayunas AIIEKTPOHHAS oubnmnoTeka eLibrary —
https://www.elibrary.ru/defaultx.asp

NudopmanuoHHblii pecypc OM0JIHOTEKH 00pa30BaTEIbHOI OPpraHu3anuu
eHayunas 6ubnmorexa umenu A. H. Konsiera — http://biblio.dahluniver.ru/

7. MaTtepuajabHO-TEXHHUYECKOe U NMporpamMmMHoe odecreueHue

AMCHUTLIAHBI

OcBoenue aucuuiuinHbl «®Pu3uKa» MpeAnojiaraeT  KCIHOJIb30BAHUE
aKaJeMHUYECKUX ayJIUTOpUil U y4eOHBIX Ja0OpaTOpHil, COOTBETCTBYIOIIUX
JENCTBYIOIIMM CAHUTAPHBIM U MMPOTUBOMOXKAPHBIM MPAaBUJIaM U HOPMaM.

[Ipouee: pabouee MecTO MpemoaaBaTelisi, OCHAIIEHHOE KOMIIBIOTEPOM C
nocTynoM B MIHTepHeT.
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ITporpamMHoe oOecnievyeHue:

OyHKIHOHATBHOE
HA3HAYeHHe

BecmiaTrHoe
MpPOrpaMMHOe
odecrneuenue

CcbLIKH

OdwucHblil TakeT

Libre Office 6.3.1

https://www.libreoffice.org/
https://ru.wikipedia.org/wiki/LibreOffice

OHepaLII/IOHHaﬂ cucrema

UBUNTU 19.04

https://ubuntu.com/
https://ru.wikipedia.org/wiki/Ubuntu

Bpaysep Firefox Mozilla http://www.mozilla.org/ru/firefox/fx
Bpayzep Opera http://www.opera.com
[To4TOBBI KIHEHT Mozilla Thunderbird http://www.mozilla.org/ru/thunderbird

Dailn-MeHe1Kep

Far Manager

http://www.farmanager.com/download.php

ApxuBatop 7Zip http://www.7—zip.org/
I'paduyeckuii penakrop GIMP (GNU Image http://www.gimp.org/
Manipulation http://gimp.ru/viewpage.php?page id=8
Program) http://ru.wikipedia.org/wiki/GIMP
Penaxrop PDF PDFCreator http://www.pdfforge.org/pdfcreator
Aynuorieiiep VLC http://www.videolan.org/vic/
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8. OueHouHble cpeacTBa MO JUCUMILIMHE

[lepeueHp KOMIIETCHIIMN (JIEMEHTOB KOMIIETEHIIUM ),

Macomopr
OLICHOYHBIX CPEACTB MO Y4eOHOM TUCHUIINHE

«DPusznkay

pe3ynbTaTe OCBOCHUS YUeOHOU AUCIUIUIMHBI (MOIYJIS) UM IPAKTUKH

dbopMuUpyeMBIX B

HNunukatopsl
TIOCTYDKCHHMA Orarbl
Kon DopMyIHpOBKa KonTponupyembie TeMbI
Ne . . KOMIICTCHIIUN o (hopMupoBaHus
/pp | KOHTPOIHpYEMOTE KOHTPOJUPYEMOH (1o y4eOHON AUCITUTUIHHEI, (cemecTp
KOMIICTCHITUN KOMIICTCHIIUN N MPaKTHKU
peann3zyemMoi W3YUICHIS)
JIUCITUTLITAHE )
1 | OIIK-1. CrnocobeH OIIK-1.1, Tema 1. MexaHuka. 2
CaMOCTOSITEILHO OIIK-1.2, Tema 2. Mexanuka 2
MpHOOpPETaTh, OIIK -1.3. JKUIKOCTEH M Ta30B.
pa3BUBaTh U PUMEHSTD Tema 3. Konebanus u 2
MaTeMaTU4YeCKHE, BOJIHEI.
€CTCCTBCHHOHAYYHBIEC, Tema 4. OCHOBBI 2
COLIMAILHO- MOJICKYJISIPHON (DFI3UKH 1
3KOHOMMHYCCKHUEC U TEPMOIUHAMUKH.
PO eCCHOHATBHBIC Tema 5. DneKTpUIECTBO. 3
SHaHUA UId peHICHUS Tema 6. MarHeTusm. 3
HECTaHJIAPTHBIX 33134, Tema 7. OLTHKA. 3
B TOM "HCIIE B HOBO KpanToBas mpuposia
WM HE3HAKOMOM cpejie W3ITyEHUS.
1B Tema 8. ATomHas u 3
MEXTUCITUTUTHHAPHOM sanepHas GusmKa.
KOHTEKCTE.
Iloxa3zarenu n KPpHUTEPHUH OLICHUBAHUA KOMHeTeHIII/Iﬁ, OIMUCaHue MmKaJj
OllCHUBaAHUA
Ne Kon Kontponupyemsie| HaumeHnoBanue
i KOHTPOJIUPYEMOM [TepeueHs IaHUPYEMBIX PE3YIHTATOB TEeMbI y4eOHOH OIICHOYHOTO
KOMITETCHITUN JIACITATUTIHBI cpesicTBa
1. | OIIK-1 3HaTh: OCHOBHBIC 3akoHBI (m3ukm U | Temsr 1-8 Bompocsr
TPaHUIBI HX TPUMEHUMOCTH; OCHOBHBIC JK3aMCHAIMOHHBIX
OIIK-1.1, BEJIMYUHBI U (PU3NYCCKAE KOHCTAHTHI, UX pabor,
OIIK-1.2, OTIpeIeIICHIE, CMBICIT, CTIOCOOBI ¥ €TMHUIIBI KOHTPOJILHBIE
OIIK-1.3. WX HM3MEPCHMs; Ha3HAYCHHWE W TIPUHITUIIBI paboTHI.

JNEUCTBUS BaXKHEUIITNX (m3nyeckux
puOOPOB.

YMeTh: yka3aTh, KaKHe 3aKOHBI OIHCHIBA-
10T JaHHOE sIBIICHUE WK 3()(EKT; HCTOIKO-
BBIBATH CMBICT (U3MYECKUX BEIUYUH U
MOHATWHN; 3allUCBIBATh ypPaBHEHHUS IS
¢msmuecknx BenmmuuH B cucteme CU;
pabotats ¢ npubopamu U 0060pyIOBaHUEM
COBpeMeHHOU (r3mueckoil 1abopaTopuu;
WCIIONB30BaTh  pa3iM4yHbIE  METOIMKHU

¢usnueckux u3MepeHHid u  00pabOTKU

JKCIIEPUMEHTAIbHBIX JTAHHBIX
TEXHUICCKUX TPOOIIEM.
Brnagerp:  HaBEIKAMU ~ HCIIOJIB30BaHUS
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OCHOBHBIX OOIIC(PU3NUECKUX 3aKOHOB H
MPHUHILUIIOB B BAKHEHINHUX MPAKTHUYSCKUX
MIPUJIOKEHUSAX; METOMOJIOTUEH pelIeHUs
3aa4 BCeX pas3zienioB oOmei (usuku, B
TOM YHUCIIE 3aja4, IS PELICHHS KOTOPBIX
HCOOXOJMMBI  3HAHWS W3  Pa3IMYHBIX
pasnenos JHACIUILINHEL, METOJaMHU
(hU3MKO-MATeMaTU4YEeCKOr0 aHauu3a s
pEIlIeHHs]  €CTeCTBEHHOHAYYHBIX  3ajad,

busnyeckoro MOJIETTMPOBAHHSA B
WH)KEHEpHOW TMpakTuke; 00paboTKH U
HMHTEPIPETUPOBAHUS pe3yIbTaTOB
JKCIIEPUMEHTA.

@oHABI OIIEHOYHBIX CPEJCTB MO AMCHUNINHe «DPu3nka»
Bonpochl kK KOHTPOJIbHBIM padoTam:
TecTbl
2 cemecmp

1. MarepuanbHas TOYka JBHXKETCS BAOJb ocu (OX, 3aBUCUMOCTb KOOPJUHATHI X OT

BPEMEHH  MMeeT BUX X =3+ 2¢+ 0,5 OnpenenuTh 3HAYEHHWE CKOPOCTH TOYKU B

MOMEHT BpEMEHHU 1=2 C.
A)4 m/c; b)4,5wm/c; B)Swm/c; TN 3,5 wm/c.

2. 3a 3 cexyHABI CKOPOCTh PaBHOMEPHO BhIpocia ¢ 3 km/4 110 39 km/4. OnpenenuTh
YCKOpEHHUE.
A) 12 km/a’; B) 3,33 m/c*; B) 12 m/c*; T) 0,3 m/c”.

3. OnpenenuTs yrioByl CKOPOCTh TOUKHA PAaBHOMEPHO BpalIAIOIIEHCs CO CKOPOCTHIO
v=0,5 m/c o okpyXHOCTHU paauyca R=25 cMm.
A) 0,5 pan/c; b)2pan/c; B)O0,02 pan/c; I')S pan/c.

4. Ha mMarepualibHyI0 TOYKY JACHCTBYIOT JBE B3aWMHO MEPICHAUKYISIPHBIC CHUIIbI
0,3 Hwu 0,4 H. Pe3ynbTupytomas cuiia 1eicTBUS paBHa...
A)O0,1H; b)0,7H; B)0,5H; I)-0,1 H.

5. C kakoil cuUJIOM HY)KHO JEHCTBOBaTh Ha TEJIO MacCcoM m=3 Kr, 4TO OBl OHO

JIBUTAJIOCH C ITOCTOSIHHBIM YCKOpeHueMm a=1,5 M/c*?
A)9H; B)2H; B)0,5H; I')4,5H.

6. K npyxune, pactsHnytoil Ha 3 cM npuwioxeHa cwia 39 H. Hailitu &EcTKOCTb

[IPY>KUHBL.
A)13H; B)1300H; B)117H; I 1,17 H.

7. Uemy paBHa KHHETHYECKAsI SHEPTHS IIapa Maccoi 4 KT, 00J1a/1af0IIero UMITYJIbCOM
12 kr-m/c?
17




A)36 Ix; b)24 Ix; B) 18 Ix; I')6 JIx.

8. HaliTu MOMEHT MHEPUUU MATEpUATBLHONW TOYKU C MAcCOM m=9 Kr, ynaJI€HHON OT
OCH BpalleHUs Ha pacCTOSIHUE F'=9 cM.
A) 729 kr-m*; B) 81 kr-m*; B) 0,073 kr'm®; T) 1 ke’

9. MoMeHT uHepuuM KoJieca 3 kr-M°. Kakoil MOMEHT cHil NPUJIOKEH K KOJIECY,
BPAIAIOIIEMYCSI C YIIIOBBIM ycKopeHueM £=0,02 paa/c’?
A)0,4H-m; B)0,5H-M; B)0,004 Hw™m; I')0,1 H-m.

10. OnpenenuTh MOMEHT MMITYJIbCa Tella C MOMEHTOM MHEPIMH J=2 KI'M’,
BPAILAIOLIETrOCs C YIIIOBOM CKOPOCThIO =8 paj/c.
A) 16 KT"M2/C; b) 4 KT"M2/C; B) 0,25 KT'M2/C; N1 Kr"M2/C.

11. Ckonbko Monekys B 1000 moiib BemecTsa?
A) 6,02:10%; B) 10°; B) 6,02:10%; T) 100.

12. CkoJIbKO KOJIMYECTBA BelllecTBA B 32 rpammax kuciopoja O,?
A) 0,001 monb; B) 2 monb; B) 32 monb; I') 1 mouib.

13. Onpenenuts mossipayto maccy H,SO,.
A) 78:107 kr/monb;  B) 98107 kr/monb; B) 98 kr/mons; I') 50-107 kr/moub.

14. Beipasuts Temneparypy 27 °C B ennannax usmepenus CH.
A)273K; Bb)117°C; B)300K; I')27°C.

15. Kak u3MeHUTCS AaBIEHUE HUICATBLHOIO Ta3a, HAXOMSIIErocs B TePMETHYHOM
e€MKOCTH npHu nosiieHnu Temmeparypst ¢ 300 K go 450 K?

A) Beipacrer B 1,5 pa3za; b) nonusurcs B 1,5 pa3a;

B) Beipacter Ha 150 I[1a; I') nonusurcs Ha 150 Ila.

16. Kak u3MeHUTCA aBlI€HUE UACATBLHOIO Ta3a MPU YBEINUYCHUU KOHIIEHTPALIMH B 3
pa3a u CHWKEHHUH TEPMOJINHAMUYECKON TEMIIEPATYpPhI B 2 pa3a’?

A) ymensmutes B 1,5 paza; b) yBenuuutcs B 1,5 pasa;

B) yBenuuurcs B 6 pa3; ') ymensmmrcs B 6 pas.

17. Kakast paboTa coBepIiaeTcsi ujeaibHbIM ra30M MIPHU PACHIUPEHUH OT 2 M 107 M

u noctossHHoM aasiieHuu 100xI[1a?
A) 500 x/Ix; b) 20 x/Ix; B) 50 mx/Dx; 1) 0,02 x/[x.

18. UneanbHOMY Ta3y coobmuman KomuecTBo TerioTel Q=5 kJIx. Kak usmenurcs
€ro BHYTPEHHSISI SHEPI'Usl OH COBepIIUT padoTy A=3 kJ[x?

A) yBenmuuutes Ha 2 kJIx; b) ymenbmmtcs Ha 2 kJ[K;

B) yBenuuurcs Ha 8 k/[x; I') ymenbmutcs Ha 8 kJIx.
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19. OnpenenuTs K.I1.J. MPOIIEcca, €CIIM Ta3 MOy OT HarpeBaTesl KOJTMIECTBO
TernoThl 9 k[, a oxyanurento nepeaan 6 kJx.

A) 1/4; B)2/3; B)1/2; T)1/3.

20. KakoBa Ttemneparypa oxyaautens npu nukie Kapno, ecnm k..a. nukia 0,2, a

temneparypa Harpeatens 400 K?
A)333K; B)80K; B)320K; I')480K.

3 cemecmp

1. Kak wu3meHuTcs cujia B3aUMOJEHCTBUS JIBYX TOYEUHBIX 3aps0B, €CIH
AIEKTPUUYECKUIN 3apsii KaXJOoro YBEIWYUTh B 3 pasza, OJHOBPEMEHHO YBEJIMYHB
paccTosHUE MEXIy HUMU B 3 pa3a?

A) He uamenntcs; b) yBemuuutcs B 3 pasa;

B) ymensimutcs B 3 paza; [') yBenuuurtcs B 9 pas.

2. KakoBa Hamps>KEHHOCTh DJJIEKTPUYECKOrO IIOJS, €CJIM Ha TOYEYHBIM 3apsf

BesmmuuHkbl 0,2 K gerictByer cuia 100 H?
A) 20 B/m; B)500B/Mm; B) 0,002 B/m; T') 20 B.

3. Uemy paBeH MOTEHIHAII AJIEKTPUUECKOTO TOJISI B TOUKE, B KOTOPOU JIEKTPUUYECKUI
3apsa BeamuuHoi 0,03 K obmanaer sueprueii 0,18 J1x?
A)15B; b)0,054B; B)21B; I')6B.

4. Haiitu QJICKTPOCMKOCTD IBYX KOHACHCATOPOB, CMKOCTBIO 3 MKq), COCIMHCHHBIX

MTOCJIEA0BATEIBLHO.
A) 0,67 Mx®; b) 6 mx®; B)3 mx®; I') 1,5 mxd.

5. HaliTu 3J1IEKTPOEMKOCTh ABYX KOHJIEHCATOPOB, EMKOCTHIO 3 MK®D, COETMHEHHBIX

napasuiesibHO.
A) 3 Mx®; Bb) 1,5 mxd; B) 6 Mx®; I') 0,67 MxD.

6. B omHOpOHOE AMEKTpUYECcKOe ToJie ¢ HampspkeHHOCTh £F=1800 B/M momecTunm
TUDJIEKTPUK C JUAJICKTPUUICCKON TMPOHHUIIAEMOCThIO £=6. KakoBa Hamps»KeHHOCTH
MIOJISI BHYTPH AUDJICKTPHUKA?

A) 300 B/m; b) 50 B/m; B) 150 B/m; I') 1080 B/m.

7. Kakoi 3apsii TOJKEeH MPOWTH Yepes3 MoTepeyHoe CeUeHrne MPOBOTHMKA 3a |
MHUHYTY, 4TOOBI TOK ObLT paBeH 60MKA?
A) 10°Kn; B)6010° K, B) 10°Km; I')3,610° K.

8. Kakoii Tok nmotedeT uepes pe3uctop conporubienrnem R=2500 Om nipu pazHoctu
MMOTESHIIMAJIOB Ha ero KoHIax 10B?
A)250 A; Bb)250mA; B)4mA; T)4A.
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9. Kakast sHeprus Bblaes€TCS B IPOBOJIHUKE ¢ conpotuBieHneM 300 Om 3a
NOJIMUHYTHI IpY TpoTeKaHuu Toka 200 MA?

A) 6 JIxx; b) 1800 /Ix; B) 360 Ix; I')9 x/lx.

10. [IBa pe3uctopa, conpoTuBiIeHUEM 2 OM KaXAblil, COEAUHEHBI MapajlieIbHO.

KakoBO COMPOTUBIIEHUE TAKOTO COCTMHEHHUS?
A)40wm; b)10M; B)2Owm; I')3Om.

11. Daextpo (3apsix -1,6 10" Kur) Brerern co ckopocTsio V=5 M/C B OHOPOIHOE
MarauTHoe nosie B=300 MxTi nepneHaAuKyISpHO JIMHUSAM UHAYKIUU. ONpeaenuTh
3HaYEHHUE CUJIbI, ICUCTBYIOICH HA MPOTOH B MArHUTHOM TIOJIE.

A)2,410°H; B)2,410%H; B)2,410'°H; I')0H.

12. Kak u3MeHuTcs cuiia AeMCcTBHsI OAHOPOJHOTO MarHUTHOTO TIOJIsL Ha 3JIEKTPOH,
€CJI YTOoJl MEX]Ty CKOPOCTBIO 3JIEKTPOHA 1 BEKTOPOM MAarHUTHON MHAYKLUU
n3MeHuThb oT 30° 1o 90°?

A) yBenuuutes B 2 paza; b) ymeHnwiuTes B 2 pasa;

B) yBenuuures B 3 paza; ') ymensiurcs B 3 pasa.

13. Onpenenure BepHOE HaNpaBIeHUE CUIIbI JIopeHIa AJIs1 OTPULATENIBHOTO 3apsia.

A7 AV Av Ay

q. B q | B B F

14. OnpenenuTs BEpHOE HANPABICHNUE JTUHUI MHAYKIIMM MAarHUTHOTO ITOJIS
IIPSAMOJIMHEUHOT'O IIPOBOJHUKA C TOKOM.

AT AT AT AT
- St I

[—=8 B S’ e B

| A S~t—"F S=E B

15. Kak u3MeHUTCS MHAYKLIHUA MarHUTHOTO TIOJIS, CO3/1aBa€MOT0 OECKOHEYHO

JUTHHHBIM TTPOBOTHUKOM, €CITM CHIJTY TOKa YBEJIMYUTH B 1,5 paza, a TOuky
HaOJII0JICHNS YIaJIUTh HAa pacCcTOsTHUE B 3 pa3a OoJibliiee?
A) ymenbmuTcs B 2 paza; b) yBenuuutes B 2 pasa;

B) ne usmenutcs; I') ymenbimTcs B 1,5 pasa.

16. Ecnu cuny Toka B ABYX MapaJuleIbHBIX IPOBOJIAX YBEINYUTH BJIBOE, A

pacCTOAHUE MEXAYy HUMU YMEHBIINTH B 3 pas3a, TO CHJIa UX B3aUMOJCHCTBHUSL. .

A) yBenuuutes B 12 pa3; b) yBenununtcs B 6 pa3z;
B) ymenbmutcs B 6 pa3; [') ymensutcs B 12 pas.
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17. Inockuii KOHTYp mIomanpio S=200 cM” HAXOAUTCS B TOCTOSIHHOM OJHOPOIHOM
MarHuTHOM 1noJje ¢ uaaykuueit B=0,3 Tn tak, 4To TMHUK MAarHUTHON UHAYKIIUU
MPOHU3BIBAIOT IUIOWIA/Ib Mo yriiom 60° k HopManu KoHTypa. OnpeaeauTs NOTOK
MarHUTHOW UHAYKIHUH YEPE3 KOHTYP.

A) 0,03 B6; b)0,3B6; B)30B6; I')3 mBo6.

18. Kak u3MeHUTCS MOTOK MAarHUTHOM MHIYKIIUU Yepe3 KPYTIIblid MIIOCKUNA KOHTYP,
€CJIM MAarHUTHAsA UHIYKIWA YMEHbIIUTCS B 3 paza?

A) yBenmuuuted B 3 paza); b) ymenbmutes B 1,5 pas;

B) ymenbiutcs B 9 pa3; [') ymensmuTcs B 3 pasza.

19. MarHuTHbIN OTOK Y€pe3 MPOBOIAIINNA KOHTYP U3MEHSAETCSI pABHOMEPHO TakK, YTO
3a 5 munyT Bo3poc ¢ 0 B6 1o 10 B6. Onpenenuts 3/1C B KOHTYpE.
A)0,5B; b)2B; B)0,03B; I')50B.

20. TIpoBosmas paMKa ILUIOIAAbI0 S=9 cM’ BpaIl[aeTCs C yIIIOBOH CKOPOCTHIO 0=6
¢’ B oiHOpOIHOM MarHuTHOM mosie ¢ B=0,45 Ti1. Onpeennts MaKCUMAIbHOE
3Hauenue JJIC B pamke.

A)2,43MB; b)3kB; B)67,5MkB; I') 83 B.

21. KakoBa u3iy4aTesbHOCTb R abcomoTHO yepHoro Tena npu remneparype 20 °C?
A) 9 MBt/™M*; B)418 Br/m*; B) 1,7-10° Br/m*; T') 1 MmxBt/™m.

22. Kak U3MEHHTCA U3ITy4aTeIbHOCTh a0COIIOTHO YEPHOTO TeJa, €CIN TeMIlepaTypa ¢
300 K yBenuuuinacs Ha 300 K?

A) yBenmnunred B 4 pa3a; b) yBenmmuutcs B 2 pa3sa;

B) yBennuuntcs B 16 pa3z; ') He u3MeHHTCS

23. KakoBa myivHa BOJIHBI, HA KOTOPYIO MPUXOIUTCS MaKCUMYM DHEPTUM U3TYyUCHUS
aOCOJIFOTHO YE€pHOTO TeJa rpu Temmneparype 36,6 °C?
A) 9,37 mxMm; B) 79,23 mxm; B) 0,63 mxMm; 1) 0,48 MkMm.

24. Onpenenuth Maccy (pOoTOHA U3TYyUEHHS C JJIMHOU BOJHBI 550 HM.
A)9,1:10°" kr; B)1,67-107 kr; B)4,02:10°°kr; T)6,67-10"" kr.

25. KakoBa paboTa BbIX0/1a 3JIEKTPOHOB U3 MeTailia, eciu (HoTorh(HEeKT HaunHAETC S

npu yactoTe u3ayuenus 5,28-10" 'y u Boime?
A)3,5:10" IIx; B) 1,6:10™"° JIx; B)4,0-10™ Ji; T)4,7:10™ Tk

26. CormacHo mnocrtyinaram bopa, onmpenenuTs MOMEHT HMITyJbCa 3JEKTPOHA Ha
cTaroHapHoit opoute ¢ n=3. ITocrosHuas [Tnanka A=1,05-10"" Ix-c.
A)3,15:10”* JIx-c; B) 1,05-10°* x-c; B)2,1-10°* x-c; T)4,2-10°* Ix-c.

27. Snpo 4Be7 UMEET. ..
A) 4 nelitpona u 7 npotoHoB; b) 4 HeliTpoHa u 3 NpoTOHA;
B) 4 nmpotona u 7 neiitponoB; I') 4 mpoToHa u 3 HEUTpOHA.
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28. Uemy paBHO Cpe/lHEE BPEMS KU3HU T PAJIMOAKTUBHOTO SIAPA, €CIIM MOCTOSIHHAS
PaIMOaKTHBHOIO pacrazia papHa 1 a'?
A)0,28:10%¢; B)60c; B)3600c; Il ec.

29. Kak n3MeHUTCA aKTUBHOCTh U30TOMAa C TOCTOSHHOM PaJuo0aKTUBHOTO pacnaia
A=1 mun"' 3a Bpems t=41,6 ¢?

A) yMEHBIIUTCS TIOUTH JI0 HYJIsI; B) ymensimutes B 1,4 pasa;

B) ymenbimutes B 1,17-10" pasa; T') ymenbumrest B 2 pasa.

30. B pesymbrate suepHoil peaxiun N'*+,He'—X+H' o6pasosanocs sapo X.
CKOJIBKO HYKJIOHOB BXOJUT B COCTaB siipa X?

A)17; B)8; B)9; T)O.

KpnTepnn 1 IIKAJAa OHCHUBAHHUA 110 OHCHOYHOMY CPEACTBY «TecTbI»

IMkana OLICHUBaHUsA Kpurepnii onenuBanus
(naTEpBAN OAIITORB)
5 KonTtposbHas paboTa BEIITOTHEHA Ha BEICOKOM YPOBHE (TIpaBIIIbHBIC
otBeThl Aanbl Ha 90-100% Bompocos/3anaq)
4 KoHnTponbHas paboTa BEINONIHEHA Ha CPETHEM YPOBHE (TPaBUIIBHEIC
OTBETHI JIaHbl Ha 75-89% BoOmpocoB/3a1ay4)
3 KontponbHas paboTta BEITIOTHEHA HAa HU3KOM YPOBHE (MPaBHIILHBIE OTBETHI
nanbl Ha 50-74% BOmpoCoB/3a1a4)
2 KontposbHas paboTa BEIIOTHEHA Ha HEYAOBICTBOPUTEIIEHOM YPOBHE
(mpaBUIIBHBIE OTBETHI JaHBI MeHee yeM Ha 50%)

OueHoyHble cpeacTBa VIS MPOMEKYTOYHOM aTTecTaluM (IK3aMeH)
Teopernyeckue BONpoCkI
2 cemecmp

. Cucrema orcuera. Tpaekropus. [Iyte. [lepememienue.
. CkopocTts. Yckopenue. TaHreHIuanbHOE U HOPMAJIBHOE YCKOPEHHE.
. Kunemaruka n xapakTepuCTUKH BpAIIATEIBHOTO JIBUKEHHUS.
. 3akonsl Hetorona. Cuita. Umnynec. Macca.
. Cunbl B npupoje. Buibl B3auMoaencTBusl.
. 3aKOH COXpaHEHUs UMITYJIbCa.
. JIBrmKeHHe Tena mepeMeHHON MacChl.
. Korcepsarupnbie cmibl. Pabora. MomHoCTb.
. Kunetnueckas sneprus. [loTeHnmanbHas SJHEprusl.
10. 3akOH cOXpaHEHUs SHEPTUU.
11. Hentp macc. [IBuKeHUE LEHTpa Macc TBEPAOTO Tea.
12. Mowment unepuun. Teopema IllTelinepa.
13. Kunernueckast sHEprusi BpalleHHUs.
14. MomeHT cuibl. MOMEHT UMITyJIbCA.

O 00 1N W=
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15. PaGoTa npu BpaimeHuu tena. OCHOBHOE ypaBHEHHE JUHAMUKU
BpalIaTEIbHOIO JBUKEHUS.

16. 3akoH coxpaHEHHSI MOMEHTA UMITYJIbCA.

17. IlpeobpazoBanus 'anunes. [Toctynater CTO.

18. IIpeobpazoBanus Jlopenua. CneacTBus u3 nmpeodpazoBanuii Jlopenna.

19. HenHepimanbHble CUCTEMBI OTCUETA.

20. KonebarenbHblii nporiecc. ['apmonudeckue konedbanus. Y paBHeHUE
rapMOHUYECKUX KOeOaHuil. XapaKTepUCTUKH KOJIeOaHU .

21. VYpaBHeHHE 3aTyXalOMIMX KOJEOAHUI U €ro peleHue.

22. YpaBHeHUE BbIHYKJICHHBIX KOJe0aHuH U ero perieHue. PesonaHc.

23. IIpyxuHHbIA MasTHUK. Du3ndeckuii MasTHUK. MaTeMaTU4E€CKUI MasiTHUK.

24. CnoxeHre rapMOHUYECKUX KOJICOaHHi.

25. MexaHnyeckre BOJHBI. YpaBHEHUE Oeryiiei BOJHBI. AMIUIUTY/AA, 4acToTa,
JUTMHA BOJIHBI, (Da30Basi CKOPOCTh BOJIHBL. BoHOBOE ypaBHEHHE.

26. [punun cynepnozutiuy BosiH. MaTepdepenins BoiH. CTosiune BOJIHBI.

27. 3BykoBbIe BoJHBL. DPdekt Jormtepa. YnpTpa3Byk. MHppa3ByK.

28. Cuna Apxumena. Y ciaoBHe IJIaBaHUS TEJL.

29. YpaBHEeHHE HEPA3PBIBHOCTU CTpyW. YpaBHeHue bepnymmm. JlamunapHoe u
TypOynenTHoe Teuenue. Yucno Pelinonbaca.

30. OcHOBHBIE TOJIOKEHHSI MOJIEKYyJsipHO-KuHeTnyeckoil Teopun (MKT).
OCHOBHBIE OHSTHS U ONPEACIICHUS MOJIEKYISIPHON (DU3UKU.

31. Uneanpupiii ra3. CpoiicTBa HACaIbHOTO Ta3a. TepMOJAMHAMHYECKHUE
napameTpbl COCTOSIHHS.

32. OcuoBuoe ypaBHenue MKT (YpaBuenue Kraysuyca). YpaBHeHue
COCTOSIHMSI HIealTbHOTO Ta3a (YpasHeHne MenneneeBa-Kianeiipona).

33. M3omporuecchl, 3aKOHBI U30IIPOLECCOB. P-V IuarpaMmsl H30IIPOLIECCOB.

34. YpaBuenue Ban-nep-Baansca. [lonpaBku ypaBHeHusi Ban-nep-Baanbsca u
ux ¢usznueckuit cmbica. M3otepmsl Ban-nep-Baannsca.

35. Pacnipenenenne MakcBemna. XapakTepHble CKOPOCTH PACHPENEIICHUS
Makcseia.

36. Pacnpenenenne bonsimana. bapomerpudeckas popmyia.

37. 5lBnenua mnepeHoca B TEPMOJUHAMHUYECKH HEPABHOBECHBIX CHCTEMAX.
TennonpoBoanocTts. uddyszus. BaskocTs.

38. Uucno  cremeHeid  cBOOOABI  MOJIEKYJbl.  BHYTpeHHsAs — 3Heprus
TEPMOJIMHAMHYECKOW CUCTEMBI. 3AKOH PAaBHOPACIPEIECICHUS SHEPTHH 110 CTEIEHAM
CBOOO/IBI.

39. Pabora, coBepiiaemasi CUCTEMOI TIpu M3MeHeHUu oObema. OmpenencHue
paboThI, COBEPIIIAEMON TEPMOAMHAMUYECKON CUCTEMOM MPHU U30IpoIIeccax.

40. Ilepoe Hawano tepMoauHamuku. CHeACTBUS M3 TMEPBOr0 Hayajia
TepMOAUHAMUKHU. VI3MEHEHNE BHYTPEHHEN SHEPTUU IIPU U30IPOIIECCAX.

41. KonudecTBO TEIUIOTHI. AnuabaTUUeCKui mponecc. YpaBHEHHE aauadaThl.
P-V nuarpamma anmabatudeckoro mporecca.

42. TeniaoeMKOCTb. VYpaBuenue  Maiiepa. [Toka3ateinb annadaThl
(ko3¢ dunment [lyaccona).

43. IlonuTponHbIi mpouecc. Y paBHEHUS MOJUTPOIBI, TOKA3aTeIb MOJIUTPOIIHI.
[Toka3zaTenb MOIUTPONBI 7151 U30IPOLIECCOB.
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44. TenmoBass mammHa. KpyroBele mporeccwl: p-V amarpamma, pabota mpu
Kkpyrosom npouecce, KIIJI.

45. ukn Kapno: p-V aumarpamma, omnmcaHue nponeccoB uukina, KIII.
Teopema Kapho.

46. TepMoaguHaAMUUYECKOE ONpeeICHNE SHTPOIHH. Cratuctuieckoe
onpenaeseHue YHTponuu. OCHOBHBIE CBOKWCTBA YHTPOIIHH.

47. I3MeHeHue  BHTPONMM  TpU  H3omlpoueccax.  Bropoe  Havano
TepMoauHaMHuKU. CIeACTBUS U3 BTOPOTO Havajia TEPMOJUHAMUKH.

3 cemecmp

1. DnexTpuueckuii 3apsij] U 3aKOH €ro CoxpaHeHus. 3akoH KynoHa.

2. Dnexktpudeckoe noJie. HanpsxkeHHOCTh 3JIEKTPUYECKOTO TOJIA.

3. Teopema ["aycca u €€ mpuMeHeHue.

4. PaboTa mipu niepeMeIIeHnH 3aps/ia B JIEKTPUIECKOM II0JIE.

S. Hupkynsusa Bexropa E.

6. [loreHian v pa3HOCTh MOTEHIIUATIOB. DKBUIIOTCHIIMATHLHBIC TTOBEPXHOCTH.

7. CBsI3b MEXK1y HAIPSHKEHHOCTHEO ¥ TOTEHIIUAJIOM.

8. JIMDIIEKTPUKY U IIPOBOJIHUKH B DJIIEKTPUYECKOM IIOJIE.

9. BEKTOp 31EKTPUUECKOTO CMELIEHUS.

10. Dnexrpoemrocts. Konaencarop. CoenMHEHUE KOHACHCATOPOB.

11. DHeprus 3apssKEHHOTO KOHIEHCATOpa. DHEPTHUS SJIEKTPUIECKOTO MOJIS.

12. IlocTosHHbI  snekTpuyeckuid Tok. Cuina ToOka, IUIOTHOCTh — TOKAa.
Conporusnenue. Dnekrpoaskyimas cuia (31C).

13. 3akon Oma Jij1s1 ydacTKa U MOJTHOM TIETIH.

14. 3akon [Ixoyns-Jlenua.

15. Pa3BetBnennble aexTpudeckue nen. [Ipasuna Kupxroda.

16. MarnutHOE TOJIe. MarHuTHass MHIOYKUMS W HANpsHYKEHHOCTh MAarHUTHOTO
TOJISL.

17. 3axon buo-Caapa-Jlamaca u ero mpuMeHeHUe.

18. BzaumopeiicTBre TOKOB. 3aKOH AMIiepa.

19. DnexTpruyeckas yacTuua B MarHUTHOM rmosie. Cuiia JlopeHna.

20. CuitoBble JIMHUM MarHutHoro nodst. Hupkymsiius BekropoB B n H. Teopema
O TIOJTHOM TOKE.

21. MaruuTHbii noToK. PaboTa mo nepeMenieHno Toka B MarHuTHOM TIOJI€.

22. SIBnenue 3JIeKTpOMarHuTHOM MHAYKIUK. 3akoH Dapanes. Bpamenue
pPaMKU B MATHUTHOM MOJIE.

23. SBnenne camonHAyKUMU. NHIYKTUBHOCTh KOHTYpA.

24 M3MeHeHue TOKA MPU 3aMbIKAHUU LEIN U PA3MbIKAaHUH LIETH.

25. DHeprusi MarHUTHOTO MOJIsS. DHEPTUSI KOHTYPa C TOKOM.

26. KonebatenbHbiii KOHTYp. CBOOOJHBIE AJIEKTPOMArHUTHBIE KOJeOaHUs.
®opmyna TomcoHa.

27. 3aTyxaroiue U BEIHYKIEHHBIC 3JIEKTPOMArHUTHBIC KOJICOaHMSI.
HuddepenunanbHoe ypaBHEHUE KOJIEOaHHH U €ro peleHue.

28. IlepemenHbIii TOK. 3akoH Oma J1j1st IEpeMEHHOT0 Toka. MOIITHOCTh
MIEPEMEHHOr0 TOKa. BEKTOpHBIE AMArpaMMBbl.
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29. OcHOBHBIE 3aKOHBI reoMeTprudeckoi onTuky. [Ipunuun depma.

30. ®opmyna ToHkoM muH3bL. llocTpoeHne u300pakeHWT B TOHKUX JIMH3aX.
dokyc, (OKyCHOE pacCTOSIHUE, ONTHYECKas CHUJIa.

31. Unrepdepennus cera. Judpakims cera. [Ipumepsi.

32. Ionapuzanus ceeta. 3akoH Mamoca. 3akoH bproctepa.

33. Ilornomenue cBera. 3akoH byrepa.

34. IIpencraBiieHHE CBETA KaK AJIEKTPOMArHUTHOW BOJIHBI.

35. TemioBoe U3TYYEHHUE U €T0 XapakTepucTuku. 3akoH Kupxroda.

36. AGcomtoTHO yepHoe Teno. Popmyna Penes-/[xunca.

37. 3axonsl cMemenust Buna. 3akon Credana-boasiimana.

38. ®opmyna [Inanka. @OTOHBL.

39. JlaBnenue ceeta. @otoapdexr. YpaBuenue dhotodrddexra.

40. Dddexr Komnrona.

41. SAnepnass  momens aroma. Iloctynmatet bopa. AtoM Bomopoma u
BOJIOPOI0NIOA00HBIE aTOMBI 110 bopy.

42. Bonusl ne bpoitns. CoOTHOILIEHME HEONPEAECIEHHOCTEM.

43. BonnoBas ¢yukius. Ypasaenue lllpenunrepa.

44. ATom BOOpOoJa B KBAaHTOBOM MexaHuke. KBaHTOBbIe uncna. GepMUOHBI U
0030HbI1. [Tpunmun [Taymu. [lepuoguueckas cucrtema snemMeHTOB MeH/ieneena.

45. CocTaB 1 XapaKTEpPUCTUKU aTOMHOTO sIpa.

46. [ledeKT Macchl U SHEPTUs CBS3U AApa. DHEPreTUKA AJIEPHBIX PEaKLUM.

47. PaanoakTUBHOCTh. 3aKOH PaJIMOAKTUBHOTO pacnaga. AKTUBHOCTb.

48. SInepHble peakiyu: o-pacmaj, B-pacmnan, y-usnydenue. [IpaBuna cmemieHus.
Henrpuno

49. Peakuuu eJ€HUS U CUHTE3a aTOMHBIX SIAEp. S IepHbIE peakluy MO/
JNEVCTBUEM HEUTPOHOB. LlenHbie peakuuu.

IIpakTn4eckue 3a1aHus
2 cemecmp

3amaua 1. J[BuxeHHe MaTepUAIbHOW TOYKHU 3aJaHO YPaBHEHUEM x=At+B?’,
rae A=4 m/c? B=-0,05 m/c’>. Onpeaeantb MOMEHT BPEMEHH, B KOTOPBIil CKOPOCTB U
TOYKHU paBHA HyJ10. HaliT B 3TOT MOMEHT BPEMEHU KOOPIAMHATY U YCKOPEHHE.

3apaua 2. MarepuaibHas TOYKa BpalaeTcss Ha paccTOsIHUM =20 cM BOKpYT
HETIONBIKHOM ocu 1o 3akoHy ¢=A+Bt+Ct, rme A=3pax, B=-1pan/c’,
C=0,1 pag/c’. B MomenT Bpemenn (=10C OmpemeNHTh TAHIEHIHATBHOE d,
HOPMAJIBHOE @, U TIOJIHOE d YCKOPEHHSI TOUKHU.

3apaua 3. Ha tmagkom crone yexxut Opycok maccoit m=4 kr. K Opycky
MPUBSI3aHBI JBA IIHYpa, MEPEKUHYTHIE Yepe3 HEMOABUKHBIC OJIOKH, MPUKPETIIIEHHBIC
K NPOTHUBOMOJIOKHBIM KpasiM cTosia. K KOHIIaM HIHYpOB MOABELIEHBI TUPH, MACCHI
KOTOpbIX m=1 Kr U m,=2 kr. HaliTu yckopeHue, ¢ KOTOpPbIM JIBUXKETCS OPYCOK, U
CUJIY HATSDKEHUS KaXK]I0ro U3 IIHYpOB. Maccoil 6JI0KOB U TpeHHUEM MpeHeOpeyb.

3anaua 4. MatepuanbHasi TOUYKa Maccod m=3 KI' JBUKETCS MOJ JNEHCTBUEM
HEKOTOpOil cuibl F cormacHo ypasrenuto x=Cr'+Df, rane C=2 m/c>, D=-0,1 m/c’.
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Haiitn 3HaueHust 3TOM CHJIBI B MOMEHTBHI BpemMeHu #1=1c u £H=2 c. Onpenenursb
MOMEHT BPEMEHH, KOI'JIa CUJIa paBHA HYJIIO.

3agaya 5. Opyaue, KECTKO 3aKpEIJICHHOE Ha KEJIE3HOJOPOKHOM maTgopme,
IIPOU3BOAMT BBICTPEI BJIOJIb ITOJIOTHA XKEJIE3HOM TOPOrH Mo yrioM ¢=60° Kk JIMHUK
ropuzoHTa. Onpenenuts ckopocTh U oTKata miat@opMbl, €CIU CHaps BBUIETAET CO
ckopocThio v=600 m/c. Macca mmaTdopMbl ¢ opyaueM u cHapsgamu M=15 T, macca
oaHoro cHapsiga m=20 Kr.

3amaua 6. [llap maccoit m;=10 Kr, IBHXXYIIUICSI CO CKOPOCTHIO 01=4 M/C,
CTAJIKMBAETCS C IIApOM MacCoil m,=4 KT, CKOPOCTb 0, KOTOPOTo paBHa 12 m/c.
Cuuras ynap npsiMbIM, HEYIPYTUM, HAUTH CKOPOCTH U ILIAPOB MOCJE yaapa B ABYX
ciayvasx: 1) Mamiblid map HaroHseT OOJIbIION ap, ABWKYIIUNUCS B TOM Ke
HaIlpaBJIEHUH; 2) mapbl ABUKYTCS HABCTPEUY IPYT APYTY.

3agaua 7. Jlig cxaTus OPYXKUHBI HA X;=1 CM HYXHO HPHIOXHTb CHITY
F=10 H. Kakyro paboTy Hy’KHO COBEPLINTb, YTOOBI CKaTh NPYKUHY Ha x,=10 cm?

3agaua 8. OnpenenuTs IMHERHYIO CKOPOCTh U LEHTpa MIapa, CKaTUBIIEroCs
0€3 CKOJIbKEHMSI 110 HAKIIOHHOM MJIOCKOCTH BBICOTON =1 M.

3agaya 9. Touka coBeplaeT rapMoHudeckue kojebanusa. Haubonbiee
CMEIIEHUE X, TOUYKH PABHO 5 cM, HauOONIbLIAs CKOPOCTb V.= 10 cM/c. Hailtu
YIJIOBYIO YacTOTY ¢ KOJIeOaHUN U MAKCUMAJIBHOE YCKOPEHUE @y, TOUKH.

3amaua 10. I'py3uk maccoit m=400 r, MOJABEIICHHBIN K MPYXKUHE, KOJIeOIeTCs
10 BepTUKaIM ¢ nepuogoM =1 c. OnpeaenuTs )KeCTKOCTh k MPYKUHBI.

3agaua 11. CkonbKO aTOMOB COAEPKUTCSA B PTYTHU: 1) KOJIMYECTBOM BEIIECTBA
v=0,2 mounb; 2) maccoit m=1 r?

3amauya 12. OnpeaenuTh KOJIUYECTBO BEIIECTBA V BOAOPOJA, 3aMOJHSIOUIETO
cocyn 00beMoM V=3 11, eciii KOHIICHTPAIIUS MOJIEKYJI Ta3a B COCyie n=2 10" M7,

3amaua 13. B 6auione naxoautcs ra3 npu temneparype 77=400 K. [lo kakoii
Temneparypsl 7, Hafo HAarpeTh ras, YToObI €r0 JAaBJICHUE YBETUYUIOCH B 1,5 pa3za?

3apaua 14. bawton BMmectumocThto V=201 3amojJHEH a30TOM IpH
temneparype 7=400K. Korma wacth rasza u3pacxojoBajid, JaBjicHUE B OajlIOHE
noHu3wiocb Ha Ap=200 klla. Onpeaenuts Maccy m H3PACXOJOBAHHOTO Tas3a.
IIpouecc cuntaTh U30TEPMUYECKUM.

3agaua 15. OnpenenuTs MIOTHOCTh p BOJASHOIO Tapa, HAXOASAIIErocs MOJ
nasiieHneM p=2.5 Ila u umeroniero remneparypy 7=250 K.

3amava 16. Mpeanbnblii ra3 cosepmaer uukia KapHo mpu temmeparypax
xosoauibHuKa 7,=290 K u tennootaarunka 77=400 K. Bo ckonbko pa3 yBeau4uTCs
KIIJT # muKiIa, ecli TeMIIepaTypa TeIuooTAaTIiKa Bo3pacTeT 10 T =600K?

3agaua 17. I'a3, coBepmaromumii uka Kapno, otgan temionpueMHUKy 75%
TEIUIOTHI, TIOJYYEHHOM OT Temiootrnatuuka. Onpeaenuts TteMneparypy 1
TEIJIONPUEMHHUKA, €clii TeMiiepaTypa Temiootaardyuka 77=400 K.

3apaua 18. Ilpu kakoil TemrepaType CpelHsAs KUHETHYECKas 3Heprus <g,>
TIOCTYIIATEILHOTO JIBIKEHHS MOJIEKYIIEI ra3a paBHa 4,14 10 ' JIx?

3 cemecmp

3agaua 1. 3apsaaer O1=1 MxkKnn u Q,=-1 MkKi1 HaxoasTCa Ha pPacCTOSTHUU
d=10 cM. OnpeenuTh HANPSKEHHOCTh £ U MOTEHIMA ¢ MOJid B TOUKE, y/aJeHHOM
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Ha paccrossHue =10 cM OT MEepBOro 3apsia U JeXalled Ha JIMHUW, MPOXOASUIeH
yepes MepBbIi 3apsi] NEPHIEHIUKYISIPHO HarpaBiieHuto oT O K O,.
3apaua 2. Ha nByx O€CKOHEUHBIX MapalIeIbHBIX IJIOCKOCTSIX PaBHOMEPHO
pacrpeneneHbl  3apsabl ¢ IOBEPXHOCTHBIMU ILIOTHOCTAMH 0,=0,2 MKKi/M® n
0,=-0,3 MxKi/M”. OnpenesnTh HapsKEHHOCTD HOJSE MEXK/TY M CHAPYXKH ILIOCKOCTEH.
3agaua 3. /I[Ba koHaeHcaTopa 3JekTpoeMKocTaMU C1=3 MKD® u C,=6 Mx®d

COEMHEHBI MapaJlyieIbHO U NpucoeauHensbl Kk 6atapee ¢ DJ1C =120 B. Onpenenutsb
3apsanel O 1 O, KOHACHCATOPOB M pa3HOCTH NoTeHIManoB U u U, MeX Ty 0OKIIa0K.

3amaua 4. Tpu xonaencaropa eMkoctsiMu C1=1 Mmx®, C,=2 Mk® u C3=3 Mx®d
MOTYT OBITh COCIMHEHBI TapAICIHHO WM TIOCIEOBaTENbHO. B Kakom ciydae
€MKOCTh OaTapeu KOHJIEHCATOPOB OOJIbIIIE U BO CKOJIBKO pa3?

3agaua 5. Cuna Toka B IPOBOAHUKE paBHOMEpPHO HapactaeT oT /p=0 no /=3 A
B TeueHue Bpemenu =10 c. Onpeaenuts 3apsia Q, NPOIIEAIINNA B IPOBOIHUKE.

3agaua 6. Tpu pesucropa conpotusieHussMu R=1 Om, R,=2 Om u R3;=3 Om
MOTYT OBITh COEIMHEHBI NapaJJIeIbHO WM TMOCIeoBaTeNbHO. B Kakom ciydae
CONPOTHUBIIEHUE OOJIBIIE U BO CKOJIBKO pa3?

3agaua 7. Cuna Toka B IpoBOJIHUKE conpoTuBiieHneM R=100 OM paBHOMEPHO
Hapactaer ot [y=0 1o 7I,.,=10 A B Teuenue Bpemenu 71=30c. Onpenenuthb
KOJIMYECTBO TEIUIOTHI (J, BBIIECIIUBUIEECS 3a 3TO BPEMS B IPOBOAHUKE.

3amauya 8. [lo nmpoBoay, COrHyTOMY B BHJE KBajpaTa cO CTOpoHOH 60 cwm,
TEUYeT MOCTOSIHHBIN TOK 3 A. HailTh MHAYKIMIO MAarHUTHOTO MOJISl B LICHTPE KBaJipaTa.

3agaya 9. [lo 0OMOTKE OYEHb KOPOTKOW KATYIIKHU PaguycoM r=16 cM Teuer
Tok [=5A. Ckonpko BHUTKOB N TMpPOBOJOKM HaMOTAaHO Ha KaTYyLIKY, €CJH
HaMpPsHKEHHOCTh H MarHUTHOTO T0JIA B €€ 1eHTpe paBHa 800 A/m?

3agaua 10. /[Ba JIMHHBIX NapajUIeNIbHBIX MPOBOAA HAXOIATCS HA PACCTOSHHUH
r=5 cM oauH ot npyroro. [Io mpoBogaM TEKyT B NPOTUBOMOJIOKHBIX HANPABIECHUAX
oanHakoBble TOKK 10 A kaxapiil. HaliTh Hanpsy>K€HHOCTh MArHUTHOTO TTOJISI B TOUKE,
HaxXOJSIIENCS Ha PACCTOSIHUM #;=2 CM OT OJHOTO U ¥,=3 CM OT APYroro MpoBoja.

3amaya 11. Ilpsmoit mpoBoa mimuHOoM /=10 cM, MO KOTOPOMY TEUYe€T TOK
[=20 A, HaxomuTCs B OJHOPOJHOM MarHUTHOM Tmojne ¢ uHaykuuedn B=0,01 Ti.
Haiiti yron a Mexy HampaBJIeHUSIMA BEKTOpa B M TOKa, €CJIK Ha ITPOBOJ IEHUCTBYET
cuna 10 mH.

3amava 12. Beruuciauts paanyc R AYrd OKPY>KHOCTH, KOTOPYIO OIHUCHIBAET
IPOTOH B MAarHUTHOM IoJie ¢ MHAyKuued B=15 mTin, ecnu CKOpocTb U MPOTOHA
paBHa 2 Mwm/c.

3agaua 13. B ogHOpogHOM MarHuTHOM mnosie ¢ wuHAaykiuen B=0,01 Tn
HaXOJUTCSl MPSIMOM MPOBOJ JJIWHOM [=8 CM, PaCHOJIOKEHHBIA NEPHEHIUKYIIPHO
auHUSAM MHAyKIud. [1o npoBoay tedeT Tok /=2 A. Iloa n1eicTBHEM CHUII TIOJISL IPOBOJ
nepeMecTHICs Ha paccTosiHue s=5 cM. Haiitu paboty 4 cui noJs.

3agaua 14. B oagHOpOZHOM MarHuTHOM Tone ¢ wuHAyknuen B=0,35 Tn
paBHOMEpHO ¢ wuactoToii n=480 MuH' Bpamaercs pamka, comepxaras N=3500
BUTKOB IwIom@aapo S=50 em. Och BpAILICHUSI JIEKUT B INIOCKOCTH pPaMKU H
NEPIEHIUKYJIIpHA JUHUAM UHIAYKIHU. Onpenenuts MmakcumanbHyto 3/1C nHaykumum
Emax, BOSHUKAIOIIYIO B pPAMKE.
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3amaua 15. B uenu men tok /=50 A. ICTOYHUK TOKa MOKHO OTKIIOYUTH OT
ey, He pa3peiBas ee. Onpenenuts cuity Toka uepes t=0,01 ¢ nociie oTkiroueHus ee
oT uctouHuka Toka. Conporuienue nenu R=20 Om, ee uaaykTuBHOCTH L=0,1 I'H.

3apava 16. MuayktuBHOoCTh L katymiku (6e3 cepaeunuka) paBHa 0,1 mIH.
ITpu xakoi cuiie Toka [ s3Heprusg W marautHoro noss paBHa 100 mx/[x?

3apaua 17. KonebaTeabHbIi KOHTYP COCTOMT U3 KaTYIIKU WHAYKTHBHOCTHIO
L=20 Mkl 'H 1 KOHAEHCAaTOpa IEKTPOeMKOCTh0 C=80 HD.

3apaua 18. WuayktuBHOoCcTh L KoOjJeOaTenbHOro KoHTypa paBHa 0,5 mI'H.
KakoBa gomxHa ObITh 31eKTPOoeMKOCTh C KOHTYpa, YTOOBI OH PE30HUPOBAN HA JITTUHY
BOJTHBI A=300 M?

3amaua 19. [ToTok sHEpPTrHUM, U3TyYaeMblil U3 OKOIIIKA MJIaBUJILHOM €YU, PaBEH
34 Br. Onpenenuts Temneparypy T 1eds, eciu MIOomaih OTBEPCTHI S=6 cM”.

3agauya 20. MakcuMyM  CHEKTPAJIbHOM  IUIOTHOCTH  3HEPreTHYECKOM
CBETUMOCTU 3BE€3/Ibl COOTBETCTBYET JiuHE BOJHBI A=550 HM. Omnpeneiautsb
TEMIIEpaTypy MOBEPXHOCTH 3BE3/IbI.

3amauya 21. Onpenenuts paboTy BbIXOJa A DJIEKTPOHOB M3 HATpHUS, €CIU
KpacHas rpanuia gorodddexra 1¢=500 HM.

3agaua 22. Ha noBepXHOCTh JIMUTHUA TaaeT MOHOXPOMATHYECKUH CBET
(A=310 aM). UTOOBI IPEKPATUTH IMUCCHIO JICKTPOHOB, HY>KHO MPHIIOKHUTD 3a€PIKH-
BAIOIIYI0 pa3HOCTh noTeHImaioB U He menee 1,7 B. Onpenenuts paboTy BeIxoja A.

3amavya 23. Ha UMHKOBYIO IUIACTMHKY I1aJla€T MOHOXPOMAaTHYECKHM CBET C
JUTHHOU BOJTHBI =220 HM. OnpenenuTh MaKCUMAIbHYIO CKOPOCTh (POTOAIEKTPOHOB.

3anaua 24. Onpenenuth IIUHY BOJHBI A U Maccy m (OTOHA ¢ dHEpPrueu
e=1 M»aB.

3anaua 25. JlaBinenue p MoHOXpoMatuueckoro cBeta (A=600 HM) Ha YepHYIO
IIOBEPXHOCTh, NEPIEHAUKYIIIPHYIO NajaromuM gydaMm, paHo 0,1 mkIla. Onpenenuts
ancio N GOTOHOB, MAAMOMIKX 32 BpeMs =1 ¢ Ha IIOBEPXHOCTb IUIoMab0 S=1 cM’.

3amaua 26. BeluucauTh JIHHY BOJHEL A, KOTOPYIO MCIycKaeT HOH renus He'
IIPU MEPEX0Jie CO BTOPOTO IHEPreTUYECKOTO YPOBHS Ha NepBhIid. Caenarh Tako e
TojicyeT s noHa utus Li .

3anaua 27. Bblunciuth 5Hepruto (poTroHa, HCIYCKAEMOTo IMpU MEepexoie
AJIEKTPOHA B aTOME BOJAOPOJIa C TPETHETO YPHEPreTUUECKOTO YPOBHS HA NIEPBBIiA.

3agaua 28. 3a Bpems (=1 CyT aKkTMBHOCTb H30TONA YMEHBIIWJIACH OT
A=118 I'bk no 4,=7,4 I'bk. Onpenenuts nepuoj noaypacmnanaa 7, 3Toro HyKJInjaa.

3apaua 29. 3a kakoe Bpems ¢ pacrajgaercs 4 HadajabHOIO KOJIMYECTBA SJEP
PaZMOaKTUBHOTO U30TOMA, €CIIU NEPHUOL €ro norypacnana 7;,=24 4?

3amaya 30. OnpenenuTs NOPSAIKOBBIN HOMEP Z U MAacCOBOE YUCIIO A YaCTHUILbI,
0003Ha4YEeHHOI OYKBOI X, 1 SHEPTHUIO SIIEPHON PEAKIIIH:

94Be + 21H — X+ 10n.
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Kpurtepun n mkajna oueHUBaHUS 10 OLEHOYHOMY CPeICTBY

NPOMEKYTOYHbIH KOHTPOJIb (3K3aMEeH)

Ixana oreHuBaHusg
(uHTEpBAT OAIIIOB)

Kputepuii onenuBanus

OTIINYHO (5)

CryneHT 1iyOOKO M B TOJHOM O00BEME BIAJCET MPOrPAMMHBIM
MaTCpHraJIOM. FpaMOTHO, HUCYCPHBIBAIOIIC U JIOTUYHO €TI0 HU3JIaract B
YCTHOM MK mucbMeHHOU Gopme. [Ipu 3TOM 3HAET peKOMEHIOBAaHHYIO
JUTEPATYpPy, NPOSBIIAECT TBOPYECKHUM ITOAXOM] B OTBETAX HA BOIPOCHI U
MPaBWJIBHO OOOCHOBBIBAET MPHUHATHIE PEIICHUS, XOPOLIO BiaJeeT
YMCHUSIMHU U HABBIKAMU ITPU BBIITOJHCHUU MPAKTHUYCCKUX 3a0a4.

xoporio (4)

CTyneHT 3HaeT NpOorpaMMHBIM Marepuall, TPaMOTHO U MO CYTH
u3jgaraeT ero B YCTHOM WJIM THCbMEHHOW (opme, JormycKas
HE3HAUUTEJIbHBIE HETOYHOCTH B  YTBEPXKACHHUAX, TPAKTOBKAX,
ONpEACNEHUAX U KaTEeropusix WIM HE3HAUYUTEIbHOE KOJUYECTBO
omun6ok. [Ipu 3Tom Brageer HEOOXOIUMBIMH YMEHHUSIMHU U HaBbIKAMU
IPY BBIOJHEHUH NPAKTUYECKUX 3a/1a4.

YAOBJICTBOPUTCIILHO

3)

CTyIleHT 3HAET TOJbKO OCHOBHOM MPOTPaMMHBIN MaTepual,
JIOITYCKaeT HETOYHOCTH, HEIOCTATOYHO YETKHE (DOPMYIUPOBKH,
HENOCJIEeI0BaTEIbHOCTh B OTBETAX, U3JIaraéMbIX B YCTHOM HIIN
nucbMeHHOU hopme. [1pu 3TOM HEOCTATOYHO BlaIeeT YMEHUSIMH U
HABbIKAMU MPU BBIMOJIHEHUH MTPAKTHUYECKUX 3a1a4. JlomyckaeT 110
30% omuOOK B M3JIaraéMbIX OTBETaX.

HEYIOBJIETBOPUTEIBHO

2

CTyneHT He 3HaeT 3HA4YMTENbHOM YacTH MPOTrPaMMHOIO Marepuaa.
[Ipu 3TOM HomyckaeT NMPUHIMIHAIBHBIE OMIMOKH B I0KA3aTeIbCTBAX,
B TPAaKTOBKE MOHATUN W KaTErOpUi, NPOSBISIET HU3KYK KYIbTYpYy
3HaHUM, HE BJIAJACET OCHOBHBIMH YMEHHUSIMU M HaBBIKAMHU MPHU
BBIIIOJIHEHUM MpPAaKTHYECKUX 3anad. CTyIeHT OTKa3bIBAETCS OT
OTBETOB Ha JIOMIOJIHUTEJIbHBIE BOIPOCHI

29




JInct n3MeHeHn U NJOIIOJTHEHU N

n/n

Buns! nononnenuii u
H3MEHEHUH

Jlata v HOMEp POTOKOJA
3acemanus kaenpsl (kadeap),
Ha KOTOPOM ObLIH
PaccMOTPEHBI U OOOPCHBI
W3MEHCHUS U JIOTIOJTHEHUSI

[Moanwucs (¢ pacmmnppoBKoii)
3aBeyromero kaheapoi
(3aBemyronux kadempamu)
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