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1. Ileau U 3a1a4U OCBOEHUSI TMCIUTIMHBI

Ienp wn3ydeHuss aucuuiuinHbl «®dusuka» — yYCBOGHHE CTyAECHTaMH (YyHIaMEHTAJIbHBIX
NOHATUI M 3aKOHOB (U3MKH, (U3NYECKUX METOJO0B HCCIEAOBAaHUS M aHaiu3a B OOBEME,
HE00X0IMMOM 151 IPO(PECCUOHANBHOM e TETbHOCTH.

3amaun U3ydeHus JUCHUTUTHHBL «Du3nkay:

c(OpMHPOBATH Yy CTYJEHTOB HAayYHOE MBIIUIEHUE U NPaBWJIbHOE NMOHMMaHUE (U3NYECKUX
IIOHATUM, 3aKOHOB, TCOPUI U IPAHUIL] UX IPUMEHUMOCTH;

paclMpuTh M YIIIyOUTh 3HAHMUS CTYJEHTOB 00 OKpYXKAWOLIEM MHUpPE, O XapakTepe
B3aUMOCBSI3M (PU3MUECKUX 3aKOHOMEPHOCTEH C MPUPOJHBIMHU U AHTPOIIOTEHHBIMH SBJICHHUSIMU;

o0OyuuTh METOJaM M IpUEMaM pELICHHUs MpaKTHUYECKUX 3aJady (U3MKM B paMKax
po(hecCHOHATLHBIX KOMIICTCHIIHN;

o0yuuTh METOAAM IHPOBEJIEHHsS (PU3UYECKOIO SKCIIEPUMEHTa, H3MEpeHHUs (U3MUECKHX
BEJIMYMH, 00pa0OTKU U aHAIN3a SKCIIEPUMEHTAIBHBIX JTaHHBIX.

JucuuiuinHa «@u3nka» paccMaTpuBaeTcsl Ha 06a3e mpeicTaBiIeHUi 0 HauboJiee MPOCThIX U
o0mmx Qopmax IBWKEHHS MaTepUH M WX B3aMMHBIX NPEBPALCHHAX, KaK HayKa, M3ydaromias
o011ye CBOMCTBA M 3aKOHBI IBUKEHM BelecTBa U noiis. [loHaTuiiHbIi annapaTt (U3MKH CTPOUTCS
Ha 0a3e TpexX OCHOBHBIX IPEJICTABICHUI: MEXaHHMYECKUE HATJIATHBIC NPEICTABICHHUS; JIOTHKO-
MaTeMaTHYecKue TpeacTaBieHus; ¢unocopckoe 00OCHOBaHUE (PUIMUECKUX IPEICTABICHHM.
OcCHOBY MOHATUHHOTO anmapara GU3NKA COCTABISIOT (U3NIECKUE BEIIMIUHBI, (PU3UUYECKHE 3aKOHBI,
€IMHULIBI U3MEPEHUs (PU3MUECKUX BEJIUYMH U METOJIbl HCCIICOBAHMSL.

W3ydenne GU3MKN OCYIIECTBISCTCS MO MEPE TMOCIEOBATEIEHOTO JIETAIBHOTO H3JI0KEHUS
COJICpKAaHUsl €€ OCHOBHBIX DPa3J/leIoB: MEXaHMKA, MOJIEKyJsipHass (u3uka, KojeOaHus U BOJIHBI,
DIIEKTPUYECTBO M MarHeTH3M, ONTHKA, (Qu3MKa atoma W saepHas ¢usmka. [Ipu paccmoTpenuun
du3nueckux sBIEHUH (QopMupyeTcs npeincTaBieHHe O (U3NYECKUX BEJIMYMHAX U OCHOBHBIX
3aKOHOMEPHOCTSIX B3aUMOJICHCTBUS BEIIECTBA U TIOJISL.

IIpenmerom u3yueHust y4yeOHOW aucUMIUIMHBI «DuU3MKa» SBISAIOTCS NPOCThle U 0OO0IIME
GopMBl IBIKEHHS MAaTepHUH W HMX TNPEBpALICHUs, OOIIME 3aKOHBI (PU3MKH, TEOPETHYECKHE H
9KCHEPUMEHTAIbHBIC METO/Ibl UCCIIEIOBaHUS (PU3NUECKUX SIBICHUI.

Heorpemnemoit vactpio Kypca «®DPu3nkay SBISIOTCS TMPAKTUKYM [0 PEIICHUIO 3a7ad U
nabopaToOpHbIM mpakTukyM. Ha mpakTukyme HO peHIeHHIO 3a/1ad 3aKpeIuIsieTcsl TeOpeTUYEeCKUM
MaTepHal JISKIUH, OCBaMBAIOTCS METOABI M MaTEMaTHYECKHE MTPUEMBI pelieHHs (PU3MUECKUX 3ajad.
JlaGopaTOpHBIi MPaKTUKYM, MTO3BOJISIET HKCIIEPUMEHTAIBHO M3Y4aTh (PU3NYECKHE 3aKOHOMEPHOCTH,
OCBaWBaTh NPUHIUIBI TPOBEACHUS (U3NYECKOTO HKCHEPUMEHTa W W3MEpPEeHHH (PU3HmIecKux
BEJIMYMH, 00pabaThIBaTh, aHAIM3UPOBATh U CUCTEMATU3UPOBATh MOJIYUYEHHBIE SKCIIEPUMEHTAIbHbIE
JTAHHEIE.

2. Mecto aucuumniunsl B crpykrype OIIOII BO

JuctmmumHa « @U3UKa» OTHOCUTCS K MOJIYJIIO €CTECTBEHHOHAYYHBIX AUCIUIUINH. V3ydyeHnune
JAHHOM TUCHUIUIMHBI 0a3upyeTcs Ha UIKOJIbHON MOATOTOBKE CTY/IEHTOB MO0 MaTeMaTHKe U (PU3HKe.

ConeprxaHue NUCHHUILIMHBI B3aMMOCBSI3aHO C TUCIHHIUIMHAMU «MareMaTHudecKuii aHaImu3»,
«Anrebpa ¥ TeOMETPHs» U CIY>KUT OCHOBOM 11 OCBOCHHUSI MH)KEHEPHO-TEXHUYECKUX TUCIUILIMH.

OOyuarommiicsi, HAYMHAIONINA W3ydeHHe AUCUUIUIMHBI «DU3MKay, JTOIDKEH 3HATh OCHOBBI
UHTETPATBHOTO U JU(PPEepeHIINaTBHOIO UCUUCICHUS U PU3UKY B IpeJesax MporpaMMbl cpeiHei
TIKOJTBI.

JucuuruimHa «Pu3nkay GOpMUPYET y CTYAEHTOB TEOPETUYECKHE 3HAHUS U MPAKTUUYECKUE
HaBbIKM B Pa3IMuYHBIX 00jacTsax (u3UKU (MEXaHUKa, MOJIEKyJsipHas (u3MKa U TEpMOJWHAMUKA,
AIIEKTPUYECTBO M MarHeTW3M, OINTHKa, (HU3MKAa aromMa M sjepHas (HU3MKaA); LEJOCTHOE
npeicTaBiIeHne O (U3MYECKHX TMpoIeccax M SBICHHUAX, NPOTEKAIOIIUX B MTPUPOC; HABBIKU
UCIIOJIb30BaHUSI COBPEMEHHBIX HAayYHBIX METO/IOB MTO3HAHUS MIPUPOJIBI U BIIQJICHUE UMHU Ha YPOBHE,
HEOOXOIMMOM ISl PEUICHHs TPAKTHYECKUX 3a7ad MPH BBITOJHEHHH TNPO(ecCHOHAIBHBIX
o0s13aHHOCTEHA.

3. Komnerenunu ody4amouierocsi, opMupyemMbie B pe3yJabTaTe 0CBOCHHS TUCHHUIIIHHBI

Koo u WNHaukatopsl [lepeyens mIaHUpPyEMBIX pE3yIbTATOB
HAaMMCHOBAHUE }IOCTH)KCHHI;'I
KOMIIETEHIIHT KOMIIETEHIINH (110
peanuzyemMoit




JUCITUTIITUHE)

OIIK-3. Crmoco0eH

MPUMEHSTh
COOTBETCTBYIOIIHI
bu3uKo-
MaTeMaTHYSCKH
anrmapar,
aHanM3a

METO/Ib]

H

OIIK-3.3.
IIpumenser
3aKOHBI
TEPMOJIUHAMUKH,
TermaoMaccoodme
Ha,
AJNIEKTPUYECTBA U

3HaTh: OCHOBHBIC (H3MUYCCKUE SBJICHUS, HIEH H
NPUHIUIIBI, COCTABJIAIONIMC OCHOBLI COBpeMeHHOfI
¢bu3ukn; 3aKOHBI  (QU3MKA W TPAHMUIBl  HX
MNPUMCHUMOCTH; OCHOBHBIC (1)H31/II-IGCKI/I€ BCIIMYNHBI U
KOHCTaHTBI, WX OMpEICIICHHE, CMBICI, CIIOCOOBI |
CANHUIBI UX HU3MCPCHHA; HA3HAUCHUC W IMPUHIIUIIBL
JEUCTBUS BaXKHEHIINX (PU3UYECKHUX IPUOOPOB.

MO/ICTTUPOBAHUS,
TEOPETUYECKOTO U
9KCIEPUMEHTATBHOT
0 UCCIICIOBaHUS]
pu pelieHn
pohecCuOHaTbHBIX
3aj1ad.

Mar"HeTusma,
OCHOB
KBAaHTOBOM
MEXaHUKU

XUMHNYCCKHUX
IIponeccoB

peleHust

bIX 3a1a4.

OIITHKHU,

aTOMHOU (hU3UKH,
TUIst

npodeCCHOHAIIbH

YMeTb: NpUMEHSTh (U3NYECKUE 3aKOHBI, TPAKTOBAThH
CYyTh (U3UYECKUX SBICHHHA, BEIWYMH U TOHSITHM;
BbIpakaTh (u3nyeckue BeanuuHbl B cucteme CU;
pabotath ¢  7mabOpPaTOpHBIM  OOOPYIOBAHUEM;
WCIIOJIb30BAaTh METOAMKH (DPU3MUYECKUX W3MEPECHUH H
00pabOTKH IKCTIEPUMEHTAILHBIX JTAHHBIX.
Bnamers:  HaBbIKAMH ~ TPUMCHEHUS
o0mepu3nIeCKuX 3aKOHOB u
METOOJIOTHEH  pelIeHus 3axady U3
pasnenoB  o0miei  (U3WKU; METOAAMH
MaTeMaTHYECKOTO aHaim3a IE| peuieHus
€CTeCTBEHHOHAYYHBIX  3a7ad ©  (husmyeckoro
MOJICIMPOBAHUS B MHKCHEPHOH MPAKTHKE, HaBbIKAMHU
00pabOTKM ¥  HMHTEPHIPETUPOBAHHUS  PE3yJIbTATOB
IKCIEPUMEHTA.

OCHOBHBIX
IIPUHIIUIIOB;
pas3IN4HbIX

¢duzuKo-

4. CTpyKTYypa M colepKaHue TUCHUILINHBI
4.1. O0beM yueOHOI TMCHUIIMHBI U BUIbI YUeOHOH padoThl

O0Bem yacoB (3a4. ej1.)

Biyt yueonoii padore! Qunas popma 3aouHnas ¢popma
2 ceMm. 3cem. | Bcero | 2cem. | 3ceM. | Bcero
OO0mas yueOHasi Harpy3ka (Bcero) 180 360 180 180 360
180
(5 3au. ex) (53au. (103au. | (53au. | (53au. |(103au4.

en) en) en) en) en)
Oos3aTesabHas ayAuTOpHAasA
yueOHasi HAarpy3ka (Bcero) 85 85 170 12 14 26
B TOM 4YHCJI€:
Jlexumn 51 51 102 6 8 14
CeMuHapCcKue 3aHITHS - - - - - -
[TpakTHueckue 3aHsITHs 17 17 34 2 2 4
JlaGopaTopHble paboThI 17 17 34 4 4 8
Kypconas paborta (kypcoBoii
IPOEKT) ] ) ] ) ) )
Hpyrue  gopmbl U METOHBI
OpraHu3aIu 00pa30BaTeNBLHOrO
nporecca (pacuemno-epaguueckue
pabomsi,  epynnogvle  OUCKYCCUU,
poiesvie uepewl, MpeHuHe, - - - - - -
KOMNbIOMepHbvle CUMYAAYUU,
UHmMepaKmueHbvle JleKyuu,
cemMuHapul, aumanus 0€e108bIX
cumyayuii u m.n.)
CamocrosiTesibHAsA padora
crygienta / ¢opma konTakTHOi | 95/0 95/0 190/0 | 168/0 166/0 | 334/0
padoThbI
dopma aTTecranus 3a4eT | 9K3aMeH 3a4eT | HK3aMeH

4.2. ConepxaHue pa3iesioB IUCHUIIIHHBI

Cemectp 2




Tema 1. Mexanuka.

Beenenue. Ilpenmer ¢usuku. Pusnka M eCTECTBO3HAHME. AHAIM3 M CHUHTE3 B MpoLecce
MO3HAHUS OKpY’Karoniero Mupa. Posib skcnepuMenTa B npolecce Mo3HaHusL.

Kunematuka wMarepuanbHoii Touku. Ilpocteiimme ¢usnueckue wmozaenu. [lonoxeHue
MaTepUaIbHOW TOYKM B MPOCTpaHCTBE. MexaHudeckoe IBMKeHHe. KoopauHatel U paguyc-BEKTOP
TOUYKU. BEKTOp nepeMelieHus1, TpaeKTOpHsl, MTHOBEHHAs! CKOPOCTb TOUKH.

Kunematrka BpamarenbHOro JABHKEHMs. [IBMOKEHHME TOYKM 1O OKPYXXHOCTHU. YTJIOBas
ckopocTh. CBs3b JIMHEMHON M YIJIOBOM CKOpocCTell. /[BMKeHHE TOUYKHU MO MPOU3BOJILHOM TPACKTOPHUHU.
HopMmasibHOe M TaHreHUMaIbHOE YCKOPEHHWE TOYKH. PaauyC KpUBM3HBI U LEHTP KPUBU3HBI IIPU
JIBWKEHUU 110 KPUBOJIMHEHHON TPACKTOPHUHU.

Junamuka marepuanbHoi Touku. Cuiibl B ipuposie. [lepBrbiil 3akon Hetorona. MuepumanbHbie
U HEUHEpUUAIbHBIE CHUCTEMBI oOTcuera. Bropoiln 3axkoH Herorona. Tperwmit 3akon HeroroHa.
@DyHIaMeHTaJIbHbIE B3aUMOJCHCTBUSA B NPUPOJE. 3aKOH BCEMHUPHOIrO TAroTeHus. Cuiia TSKECTH, BEC
tena. Cuitbl ynpyroctd. Cuiibl CyXoro v B3koro TpeHus. Cuibl aare3uy. Y paBHEHHUE JBU)KEHUS Tela
MIEPEMEHHOM MacChI.

PaGora cumn, osHeprus, MOIIHOCTh. KuHeTHueckas »SHEprusi MaTepHaAIbHOH  TOYKH.
[ToreHumanpHas SHEPIrHsl BBIYMCICHUE JUIS TPABUTALIMOHHBIX U YIPYTUX CHIL.

JluHaMyKa BpalaTeIbHOTO JBIKEHMs. TBEpIOE TeNO KaK CHCTEMa MaTepUAIbHBIX TOYEK.
Mowment unepuun. Teopema Illtelinepa. OcHOBHOE ypaBHEHUE TUHAMUKH BPAILlATEIbHOTO JBHKEHUS
TBEPAOI0 TeJla OTHOCUTENIbHO HENOABMKHOM OcH (ypaBHEHHE MOMEHTOB). KunHernueckas 3Heprus
BpAaILATEIbHOIO JIBUKEHHUSL.

3aKOHBI COXpPAHEHHSI B MEXAHUKE. 3aKOHBI COXPAHEHUs: MEXaHUUECKON SHEpruu, UMIYJbca U
MOMEHTa UMITyJIbca (TUpOcKoIibl). LIeHTp Mace, ypaBHEHHUE JBIKEHHS [IEHTPa Macc.

Tsrorenue. DnemenTsl Teopun noiisi. 3akoHbl Kemiepa. 3akon BcemupHoro taroteHus. [lone
TATOTEHHUS, HAIIPSDKEHHOCTD, oTeHuall. KocMudeckue CKopocTH.

Heunepuumanensle cuctembl orcuera. Cuiibl MHEPUMM IPU  MOCTYNATEIbHOM JIBUKEHUU
cucrembl otcyera. Llentpobesknas cuna nnepuun. Cuna Kopuomnuca.

OneMeHThl CreuuaibHON Teopun OTHOcUTeNbHOCTU. [IpeoOpazoBanus [amunes. Ilpunimn
otHocutenbHOocTH [amunesa. [loctymater CTO. IIpeoOpazoBanus Jlopenma. CrenctBusi u3
npeoOpa3oBanuii JlopeHia. PensatuBucrckas quHaMuka.

Tema 2. MexaHuKa KHUJIKOCTEN U ra3os..

MexaHndeckre CBOMCTBA JKUIKOCTEH 1 ra30B. [[aBiaeHue B )KUIKOCTIX U ra3ax. 3akoH Ilackas.
Pacnpenenenue naBieHus B NOKOSIIMXCS KHUIKOCTIX U razax. Cuna Apxumena. YcClIoBHE IIaBaHUS
ten. JIBwkeHue >KuakocTed W ra3oB. CTarMoHapHBIA MOTOK. JIuHMM U TpyOKH TOKa. YpaBHEHHE
HEpa3pbIBHOCTH CTpyH. YpaBHeHue bepHymmu. JlamuuHapHoe W TypOyneHTHoe TeueHue. Uucio
Petinonbaca. ®opmyna Ctokca.

Tema 3. KoneGanus v BOJTHBIL.

[Mapmonnyeckre KonebaHus U HUX XapaKTEpUCTHKH. MexaHHka KojneOaTeIbHOTo JBHYKEHUS.
YpaBHEeHUE IBUKCHUS MATEPUATIBHOM TOYKHM IIOJ JCMCTBUEM YIPYIOM CHIIBI U €r0 PpELICHHE.
IIpyxvHHBI MasTHUK. OU3NYECKUN MAassTHUK. MaTeMaTHYECKUI MasTHUK. Y PAaBHEHHUE 3aTyXarOIINX
KoJe0aHU M ero peleHue. YpaBHEHHE BBIHYKICHHbIX KojieOaHuil M ero pemieHue. Pe3oHaHC.
Pe3onanc B npupoje u rexnuke. CrokeHue rapMOHMUYECKUX KOJIeOaHuil.

Mexannueckue BOJHBL [IpofonbHBIE M TOMEpEUHBbIE BOJHBL. YpaBHEHUE OEryIleil BOJIHBL
AMIuMTY/1a, 4acToTta, JJIMHA BOJHBI, (Da3oBas CKOpOCTh BOJIHBL. BosHoBoe ypaBHenue. [lpunimn
cynepno3uiiny. ['pynmoBas ckopoctb. MHTepdepenims BosH. CTosuMe BOJHBL. 3BYKOBBIE BOJIHBL
Dddexrt Homnepa. Yiprpazsyk. MHbpa3Byk.

Tema 4. OCHOBBI MOJIEKYJISIPHOM (PM3UKU U TEPMOMHAMUKH.

OcHOBBI MOJEKYJISIpHON (pr3uKU. OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KHHETUYECKON TEOPUH.
Mogens upeansHoro rasa. OCHOBHOE YpaBHEHHME KHHETHYECKOM TEOpUM Ta30B. Y paBHEHHE
Knaneiipona-Menneneena.

I'a3oBbIe 3aK0HBI. PaBHOBECHBIE IIPOLIECCH] B UACAIBHOM rase. M3omporneccsl: U30XOpUYECKUi,
n300apUYeCcKHid, U30TEPMUYECKUH.

Craructuueckast ¢usnka. MakCBEIUIOBCKOE paclpesiefieHHe MOJIEKYJ Ta3a IO CKOPOCTSM.
Pacnpenenenne bonsiimana. bapomerpudeckast popmyna. Pacnipenenenune [aycca.



SBnenus mepeHoca: TeIIoNpPOBOIHOCTE, MU Py3us, BI3KOCTh (BHYTpeHHEe TpeHue). OnbITHOE
000CHOBaHHE MOJICKYJIAPHO-KUHETHYECKON Teopun. CpeHee YHCIIO CTOJIKHOBEHUI M CpemHss UIMHA
CBOOOTHOTO TIpOOETa MOJICKYI.

[lepBoe Havyano TepMoaHAMUKH. YHCIIO cTerneHel cBOOOIbI MOJIEKYIIbL. 3aKOH PABHOMEPHOTO
pacrnpeeseHus] SHEPTUH 10 CTeNeHs M cBOOOAbL. TermnoeMKoCcTh UAeabHOTO ra3a. AquabaTHuecKuit
npolecc Kak u3omporecc. YpaBHeHue amuabdarsl. [lommtponssii mpouecc. [Ipumenenne mepBoro
Hayajia TEpMOJIMHAMUKH K H30IPOLIECCaM.

Bropoe wnawano TtepmomuHamuku. OOpaTuMmble W HeoOpaTHMbIe mpouecchl. MpeambHas
TeIyioBass MammMHa W ee KodpduuueHt mnonesHoro aedctBus. [lukn Kapuo. Dutpomus.
TepmoanHamMuyeckas BEpOATHOCTb COCTOSIHUSA. DHTPONHS U OECIIOPSIIIOK.

Peanbubie razpl. YpaBHenue Ban-nep-Baansca. Monekynsipabie cuibl. M3orepmbl Ban-nep-
Baanbca u 3KcriepUMEHTaIbHBI M30TEPMbI PEAJIbHBIX I'a30B. BHYTpEHHsISI 3HEprus peaabHOro rasa.
Dddexr xoynsa-Tomcona.

CpoiictBa xuakocred. IloBepxHocTHoe HarsbkeHue. (CwmauuBanue. JlaBineHue 1on
WCKPUBIIEHHOM IMOBEPXHOCTBIO )KUAKOCTU. KanusuisspHble sBIEHUS.

Teepapie Tema. MOHO- M TONMUKPUCTAILTBL. THIIBI KPHUCTAJUTMUECKUX TBEPABIX Tel. JeeKTrl B
KpucTauiax. TermioeMKoCcTb TBEpABIX TEIL.

Cemectp 3

Tema 5. DnekTpuuecTBo.

DJNEKTpOCTaTHKA. DJIEKTPUYSCKHMA 3apsil. 3aKOH COXPAHEHUS SJIEKTPUYECKOTO 3apsaa. 3aKoH
Kynona. Onekrtpuueckoe none. HanpsyKeHHOCT M NMOTOK HAIPSHKEHHOCTH JIEKTPUYECKOrO IMOJIS.
Teopema l'aycca m e€ mpumenenue. Pabora mpu mnepeMenieHMu 3apsiia B 3JIEKTPUYECKOM IIOJIE.
[Mupkynsausa Bekropa E. IToTeHnman U pa3HOCTh MOTEHLIMAIOB. DKBUIIOTEHIMAIBHBIE ITOBEPXHOCTH.
CBs13b MEK1y HAPSHKEHHOCTHIO U TOTEHIHATIOM.

[IpoBonHukKM B  3eKTpuueckoM mose. PacnpeneneHue 3apsiioB Ha  MPOBOAHHUKE.
OnekrpoeMkocTb. KoHieHcaTop, COeTMHEHUE KOHAEHCATOPOB. DHEPrusl 3apsHKEHHOI0 KOHAEHCATopa.
[110THOCTB 3HEPIUH HITEKTPUUECKOTO TOJISI.

JIMa/eKTpUKN B 2JIEKTPUYECKOM Iojie. BekTop mnosspu3alyu, BEKTOp 3JIEKTPUYECKOrO
CMEIIEHUS] M MUX CBSI3b C HANpsSHKEHHOCTBIO — 3JIEKTpUYecKkoro nois.  Jusnmextpuueckas
BOCIIPUUMYHUBOCTD U IPOHUIIAEMOCTb.

IlocTosHnbIl  2nekTpuueckuii  TOK. IlmotHocT TOKa. CONpPOTHBIEHHE ITPOBOJHHUKOB.
CaepxrpoBoauMOCThb. Dnektpoaskymas cuia (IC). 3akon Oma [u1st yuacTKa IIeTd B BEKTOPHOM
(b pepentmanbHoit) Gopme. 3akon [xoyns-JleHua. Pa3BerBnennble snekTpudeckue nenu. [Ipasuia
Kupxroda.

OnekTpuyecKre TOKU B METaJlJIax, BaKyyMe U razaX. OMHUCCHOHHBIE SIBJICHUS U UX IPUMEHEHUE.
Nonunzanust ra3oB. HecaMoCTOSATENBHBIN U CaMOCTOATENBHBIN Ta30BbIN pa3pa. [nazma.

Tema 6. Maruetuzm.

MarnutHoe nose. PuU3NUecKre BETMYUHBI, XapaKTepU3YIOLIMe MarHUTHOE mose. 3akoH buo-
Capapa-Jlammaca. 3akoH Awmmnepa. BzaumopelcTBue 37€MEHTOB TOKAa. MarHmTHas MHIOYKIUS H
HalpspKeHHOCTh MAarHUTHOTO TMOJsl. MarHuTHoe Iojie JIBMOKYILErocs 3apsiia, MPsIMOJIMHEWHOIrO
IIPOBOJIHMKA C TOKOM, KpPYrOBOIO KOHTypa, coieHouaa M Ttoponpa. Cuna Jlopenua. [IBuxeHue
3apsDKEHHBIX YacTULl B MarHuTHOM mone. Oddekr Xosta. Llupkymsiiys BeKTOpa MarHUTHOM
uHIyKIMK. [ToTok BekTopa MarHUTHON MHAyKIuu. Teopema ["aycca s MmarauTHOro nosist. Pabota no
MIEPEMEIICHUIO POBOIHUKA M KOHTYpa C TOKOM B MarHUTHOM TIOJI€.

OnexrpomarautHas MHAyKIMA. 3akoH @apanest. [Ipasuio Jlenna. Tokun @yko. CaMOMHIYKIHSL.
WnnykTuBHOCTH KOHTYpa. TOKHM Ipu pasMblKaHMM M 3aMblKaHMU Lienu. TpaHchopmaropsl. DHeprus
MarHMTHOTO IOJIS.

OnexktpomarHutHble konebanus. KoneGarenbublii koHTYp. uddepennmansnoe ypaBHeHHE
COOCTBEHHBIX KoJIeOaHMH B KOHType. 3aTyXarollhe »>JeKTpuueckue KosedaHus. BbIHyX1eHHbIe
ANIEKTpUYUECKHE KoJieOaHHUsl B TOCHeNoBaTelbHOM KOHType. Pe3onanc Hampsbkenuil. Ilpumenenue
pE30HaHCa B PAAMOTEXHUKE.

[lepemennsiii Tok. Ilomyuenne nepemeHHoro Toka. IIpoxokaeHne mepeMeHHOro ToKa 4epes
€MKOCTb M MHAYKTHBHOCTb. BekTopHble quarpammMbl. 3akoH Oma Aj1s IepeMEHHOro Toka. MoIHoCcTh
NepeMeHHOr0 ToKa. DPPEKTUBHBIC 3HAUCHUS TOKA U HAPSKCHUS.



OcHOBHBIE TIOJOXEHHUA Teopurn MakcBeiuia. B3auMOCBSA3b AIIEKTPUYECKOTO M MAarHUTHOTO
nosiel. Buxpesoe anekrpuueckoe nosne. Tok cMemenus. [lonmnas cucrema ypaBHeHuid MakcBesuia B
UHTErpaIbHOM U B TuddepeHmanpaoi Gopme.

Tema 7. Ontuka. KBanTtoBast mpuposa U3IyyeHusl.

OJEeMEHThI T€OMETPUYECKON ONTUKH. 3aKOHBI T€OMETPUUECKON ONTUKU. 3aKOHBI MPEIOMIICHUS
U OTpaKeHMs CBETOBBIX BOJH. IlomHoe BHyTpeHHee orpaskenue. IIpuHuun depma. ToOHKHME JIHMH3BL
N300paxkeHue npeaAMeToB C MOMOIIBIO JTHH3. AOeppaluil ONITHYECKUX CUCTEM.

OcHoBBI  oTOMETpUH. DHepreTudeckue BeanmuuHbl (poromerpun. [loTOK M3MydeHHS.
OHepreTryeckas CBETMMOCTh (M3y4aTelIbHOCTh). DHepreTudeckas Cujia CBeTa (CHila H3JIyYeHHUs).
DHepreTryecKast sIpKOCTh (JIyIHCTOCTh). DHEPreTudeckas: OCBEIICHHOCTh (00y4eHHOCTh). CBETOBEIC
BelMuuHbBI poromeTpun. CBeTOBOM MOTOK. CBETUMOCTD. SIpKOCTh. OCBEIIICHHOCTb.

OcHoBbl BOJHOBOM oNTHKM. C(CBeToBas BONHA. KOrepeHTHOCTh M MOHOXPOMAaTHYHOCTH
cBETOBbIX BOJH. MHTepdepeHums cBera u Meroapl Habmogenus. Judpaxmus ceera. [Ipunimn
[oiirenca-Openens. Metox 3ou Dpenens. udpakuuss Dpenens. udpakius DpayHrodepa.
Hudpakims Ha mpocTpaHCTBeHHOM perierke. @opmyna Bynbda-bparros. [Tomspuszanus. [Tornomenne
cBera. 3akoH byrepa. Paccesinue cBera. [{ucniepcus cBera.

KBanroBast npupona wuznydeHus. TemioBoe H3IIy4€HHE U €ro XapaKTePUCTUKU. 3aKOH
Kupxroda. 3akonsr Credana-bombiimana u cmemenns Buna, @opmyna Panes-/xunca. @opmyna
[Tnanka. Ces3b Mexxay dopmynoii [Tnanka, 3akonom Credana-bonbiimana, hopmynamu Buna u Panes-
Jxunca. OnTuyeckas MUpOMETPHUS.

OcHoBbl KBaHTOBOH onTuku. Buemmnuii ¢orosddexr. 3akon CroneroBa. YpaBHEHHE
OiamreiiHa 11 BHemHero ¢Gotodddexra. @oronsl. Macca u ummynbe ¢ortoHa. JlaBieHue cpera.
O dext Komnrona u ero teopus. [[BoiicTBeHHas KOPITYCKYISIPHO-BOIHOBAS IPUPOJIA CBETA.

Tema 8. AromHast u sinepHast Gu3MKa.

OcHoBbl atoMHOM (u3uku. CTpoeHue aroma. 3aKOHOMEPHOCTH B aTOMHBIX CHEKTpax. Mopenu
atoMma. [locrynatetl bopa. Cniektp aroma Bomopona no bopy.

DJneMeHThl KBAaHTOBOM MeXaHUKU. KopITyCKyssipHO-BOJIHOBOM Iyajau3M CBOMCTB BEILECTBA.
I'mnoresa ne bpoiing. BonHoBele cBoiictBa BemiectBa. COOTHOLIEHHE HEOIPENEIEHHOCTEH
[eitzenOepra. Bonnosas ¢yukius. Ypasuenue Hlpeaunrepa.

DeMeHThbl COBPEMEHHON (PU3UKU aTOMOB M MOJIEKYJ. ATOM BOJIOPOZA B KBAHTOBOW MEXaHUKE.
KBantoBeie uncna. @epmuonsl u 6030HbL [Ipuniun Ilaymu. Ileproandeckas cucrema SIEMEHTOB
Menneneesa.

AtomHOe szpo. SnepHele Monenmu. 3apsa M Macca aToMHbIX suep. Mszoromel. CrmH u
MarHUTHBIA MOMEHT sizipa. CocTaBHBIE YacTH aTOMHOTO sifpa. Jlegekr macchl. DHeprus cBsi3u siapa.
Yceronuusocts anep. [Ipupona snepHsix cuil. BzauMoaeicTsre HyKIIOHOB.

PannoakTuBHOCTB. 3aKOH paguoakTUBHOTO pacnana. AnepHble peakuuu. [IpaBuna cmemieHus.
bera-pacnian. Heirtpuno. B3aumornpeBpaiienus HykioHOB. HelTponsl. fnepHbie peakiyu. Peakiyn
JIETICHNS. U CHHTE3a.

4.3. Jlekuuu
Ne O06beM yacoB
w/n Ha3Banue Tembl Ounas | 3aounasn
dopma | dopma
2-1 cemecmp
1 | Beeneunne 1 -
2 | KuaemaTrka MaTepuaibHON TOUKH 4 1
3 | KuneMaTuka BpamaTeiabHOTO ABHKCHUS 2 -
4 | lnnamuka maTepraibHON TOUYKH. CHUITBI B IPUPOJIC 4 1
5 | Pabora, MOIITHOCTG, SHEPTHUS 4 1
6 | JImHaMuKa BpaIaTeaIbHOTO JTBUKCHHS 4 -
7 | 3aKkoHBI COXpaHEHUs B MEXAHUKE 4 -
8 | HeunepiimaibHble CHCTEMBI OTCUETA 2 -
9 | DreMeHTHI CreMaIbHON TEOPUH OTHOCUTEILHOCTH 2 -
10 | Mexanuka *XKHIKOCTEN U ra30B 2 -
11 | Mexanuka Koa€0aTeIbHOrO ABIKEHHUS 4 1
12 | MexaHu4ecKue BOJIHBI 2 -
13 | OcHOBBI MOJIEKYJIIPHOHN (PU3UKH 4 1




14 | T"a3oBbIe 3aK0HBI. M30mporiecch 4 -
15 | Peanphble rasel. YpaBuenue Ban-nep-Baansca 2 -
16 Craructnueckas ¢usmka. Pacripenenenns Makcsena, [aycca u 2 -
Bombiivana
17 | IlepBoe u BTOpoe Ha4yaj10 TEPMOJIMHAMUKHI 4 1
3-11 cemecmp
18 | Dnekrpocrarnka 4 1
19 | IIpOBOJHHKH B AJIEKTPHUUECKOM I10JIE 2 -
20 | JIMdIeKTPUKH B SJICKTPUIECKOM I10JIe 2 -
21 | IToCTOSIHHBIN SJEKTPUUECKHNA TOK 4 1
22 | MaruutHoe nosie 4 1
23 | Cuna Jlopenma 2 -
24 | DneKTpOMarHUTHAsT MHTYKITUS 2 1
25 | DIEKTpOMarHUTHBIC KOJICOaHHS 3 1
26 | IlepeMeHHBII TOK 2 -
27 | OcHOBHBIE IOJIOXKEHHSI TeoprH MakcBeia 2 -
28 | DneMeHThI FeOMETPHYECKON ONTHKH 4 1
29 | OcHOBBI BOJTHOBOW ONTHKH 4 -
30 | KBaHTOBas mpupo/ia M3IyueHUs! 4 1
31 | OcHOBBI KBaHTOBO ONTHKH 4 -
32 | OcHOBBI aTOMHOM (pU3HKH 2 -
33 | AtomHoe s171po. SnepHble Moen 2 -
34 | PagrioakTHBHOCTB. Sl/IepHbIC peakiuu 4 1
Hroro: 102 14
4.4. IlpakTH4yecKue 3aHATHS
e O0bem yacoB
I /;1 Ha3panue Tembl Ounas | 3aoynas
dopma | dopma
2-1 cemecmp
1 | KunemaTnka MaTepuaibHON TOUKU 2 1
2 | luHaMuKa MaTepHaIbHON TOUKH 3
3 3aKOH COXpaHEHMs UMITyJIbCca. Y paBHEHUE ABM)KEHUS Tela 2 1
epEMEHHOIN Macchl
4 | Pabota. MomHocTh. DHeprus. 3aKoH COXpaHeHHs SHEPTUU 2 -
5 | lunaMuka BpamarTeabHOTO JTBUKEHUS 2 -
6 | Mexanuueckue KoeOaHusI U BOJIHBI 2 -
7 | OcHOBBI MOJIEKYJISIPHOM (PU3HKH 2 -
8 | Tepmoaunamuka 2
3-it cemecmp
9 | DuekTpuueckoe Mmojie B BaKyyMe 2 1
10 | JIndAEKTPUKH U TPOBOIHUKH B AIEKTPHUECKOM T10JIE 1 -
11 | [locTosIHHBIN MEKTPUUECKUI TOK 2 1
12 | MaruutHoe 1oJje B BaKyyMe U BELIECTBE 2 -
13 | DmekTpoMarHuTHAS WHTYKIIUS 2 -
14 | DnexTpoMarHuTHBIE KosebaHus ¥ BOJIHBL. [lepeMeHHbIN ToK 2 -
15 | 'eomeTrpuueckas u BoiHOBas onTHka. Doromerpust 2 -
16 | KBaHTOBAas IpUpOAA H3TYICHHS 2 -
17 | Crpoenue sipa. 3aKOH paiMOAKTUBHOTO pacrnaja. SiepHble peakiuu 2 -
Hroro: 34 4
4.5. JlabopaTopHbie padoThI
Ne O0bem yacoB
u/ Ha3panue Tembl Ounas 3aouyHas
¢popma | popma




2-11 cemecmp
1 | DneMeHTHI Teopuu morpentHocTH. PU3NUYECKUE BETUIHHBI 2 1
5 [Tpubopuserit cemunap. OnpeneneHue yaeIbHOTO COTPOTHUBICHUS 4 3
MIPOBOJHHKA
3 | Yupyruii IeHTpaJabHbBIN yaap mapos 3 -
4 | Mastauk O6epOeka 4 -
5 Onpenenenre OTHOIIEHUS TEIUIOEMKOCTEN BO3/lyXa METOJJOM 2 -
Knemana-/lezopma
6 | Onpenenenue kKo3phUIIMEHTA BI3KOCTH KUIKOCTH MeTo10M CTOKCa 2 -
3-11 cemecmp
7 | I3ydeHue 3JIeKTpPOCTaTUYECKOTO MOJIS 3 -
8 | Onpenenenue JIEKTPOEMKOCTH KOHACHCATOPOB 2 2
9 Omnpenenenre rOpU30HTAIBLHON COCTABIISIONICH HANPSKEHHOCTH 2 2
MarHUTHOTO 1OJIs 3eMJIn
10 | IlpoBepka 3akoHa AMIiepa 3 -
11 | Onpenenenue yAeIbHOTO 3aps/ia AJIEKTPOHA 3 -
12 N3yyenne TemnepaTrypHOil 3aBUCUMOCTH AJIEKTPOCOMPOTUBIICHHS 4 -
METAJIJIOB H MOJIYIIPOBOJIHUKOB
HToro: 34 8
4.6. CamocTosiTesIbHAs1 padoTa CTY/ICHTOB
Ne O0beM yacoB
I /;1 Ha3Banue Tembl Bux CPC Ounas | 3aounasn
¢opma | dopma
2-1l cemecmp
Nzyuenue JIOIIOJIHUTEILHOMI 25 42
1 | Mexanunka JUTEpaTypbl 1O JIAHHOW TEME.
BrlnonHenue 1omMaiiHero 3ajiaHus
Nzyuenue JOTIOTHUTEIHLHOM 20 42

2 | MexaHuKa )XHJIKOCTEH 1 Ta30B | IUTEpaTypsl MO JIaHHOW TeMe.
Brimonnenne qomamHero 3agaHus

Nzyuenue JOTIOTHUTETLHOM 25 42
3 | KoneGanus 1 BOTHBI TUTEpaTyphl 1O JaHHOH TeMme.
BrimosrHenre JoOManIHero 3a1aHus
. N3yuenue JOTIOJTHUTEIBHOU 25 42
OCHOBBI MOJIEKYJISIPHON (PU3UKH .
4 JUTEpaTypel 1O JAHHOW TEMe.

" TCPMOJUHAMUKHA
BrinonHeHre JoManIHero 3aaaHus

3-ii cemecmp

N3yuenue JIOTIOJTHUTEIbHON 25 42
5 | DnexTpuuecTBo JUTEpaTypbl 1O JaHHOM TeMe.
BrInonHeHue JoMaIIHero 3a1aHus

N3yuenue nomosHUTEILHON 25 42
6 | Maraetusm JUTEpaTyphl MO JaHHOU TeMe.
BrimonHenne qoMamgero 3axaHus

N3yuenue nonoaHuTeIbHOM 20 40
Onrtuka. KsanroBas mnpupona

7 JIUTEpaTyphI 110 JAHHOU TEME.
W3ITyYCHUS
BrinonaHenue JoMaiiHero 3agaHus
Nzyuenue JOTIOTHUTETHFHOM 25 42
8 | AtomHas u siepHas pu3MKa IUTEepaTypbl 1O JAHHOW TEMe.
BrimonHenne qoMamgero 3agaHus
HTroro: 190 334

4.7. KypcoBble padoTbl mo aucuMmjiuHe «@HU3MKa» He MNpeanoJararrcs y4yeOHbIM
IJIAHOM.



5. O6pa3oBaTe/ibHbIe TEXHOJIOTHH

HpCHOZ[aBaHI/Ie JUCHUITIIUHBI BEIACTCA C MNPUMCHCHUCM CIICAYIOIHNX BHUI0B
00pa3oBaTeNbHBIX TEXHOJOTHUH: OOBICHUTEIbHO-WUTIOCTPATUBHOTO OOYy4YeHHS  (TEXHOJOTHS
HOJICP>KUBAIONIETO 00yUYSHHSI, TEXHOJIOTHSI IPOBEACHUS YIeOHON JAUCKYCCHN), HH(POPMALIMOHHBIX
TEXHOJIOTUil (Mpe3eHTallMOHHbIE MAaTEePUaIbl), PA3BUBAIOIINX U MHHOBAIIMOHHBIX 00pa30BaTEIbHbBIX
TEXHOJIOTH.

[IpakTuueckure 3aHITHS TMPOBOASTCS C HUCHOJIb30BAaHUEM Pa3BUBAIONIMX, MPOOJIEMHBIX,
MPOSKTHBIX, WH(POPMAIMOHHBIX (UCIOJIB30BAaHUE OJICKTPOHHBIX O00Pa30BATENBHBIX PECYpPCOB
(97IEKTPOHHBIN KOHCIIEKT) 00pa30BaTeIbHBIX TEXHOIOTUH.

6. YuyeOHO-MeTOAMYeCKOEe H HH(POPMALIMOHHOE o0ecneyeHne JUCIUIINHBI:
a) OCHOBHasI JIMTepaTypa:

1.  Crenanoa B. A. ®u3uka: 3eKTpUUYECTBO U MarHETH3M: yU4eOHO-METOINYECKOe MocoOue
JUIS BBIIOJIHEHUsT pacueTHO-rpadudeckux pador / B. A. Cremanosa ; non. pex. . E. Kanytkuna. -
Mocksa: U3a. Jlom MUCuC, 2012. - 107 c. - ISBN 978-5-87623-634-0. - TekcT: 37eKTpOHHBIH. -
URL.: https://znanium.com/catalog/product/1226942

2.  JlonomuurenwsHbie pa3aensl puszuku. Yacts 2. TeriomaccooOMeH [ DeKTpOHHBIN pecypc] :
yae0HOe TI0COOHe Il CTYJCHTOB, OOyJarommxcs o HanpapieHuto noarotosku 03.04.02 dwusmka,
Marucrepckas nporpamma « Teoperudeckas u maremarudeckas ¢puzuka» / K. A. KopcyHos [u ap.].
- JIyranck: JIT'Y um. B. Jans, 2023. - 61 c.

3. Hukepos B. A. ®usuka /g By3oB. MexaHuka u MojiekyJsipHas ¢pusuka: yueOHuk / B. A.
HukepoB. - Mocksa: JlamkxoB u K, 2021. - 136 c. - ISBN 978-5-394-00691-3. - Texkcr:
snekrpounsiid. - URL: https://znanium.com/catalog/product/2085551

4.  JlomomuutensHble pazgensl ¢uszuku. Yacts 1. ['mapo- m razopmnamuika [DIeKTpOHHBIN
pecypc]: ydeGHOoe mocoOHe [UIsi CTYAEHTOB, OOYYArOIIMXCS IO HANpPaBICHUIO MOATOTOBKU
03.04.02 ®usuka, maructepckas mporpamMma « Teoperndeckas u MaTemMaTudeckas ¢pusnka» / K. A.
Kopcynos [u ap.]. - JIyranck: JII'Y um. B. Jans, 2023. - 72 c.

5. HuxkepoB B. A. ®usuka as By30B. MexaHuka U MOJICKYJIsipHas Gpu3nka: yuyeOnuk / B. A.
HukepoB. - MockBa: Jlamko u K, 2021. - 136 c. - ISBN 978-5-394-00691-3. - TekcrT:
anekTponHbIi. - URL: https://znanium.com/catalog/product/2085551

0) 1OMOJIHUTEIbHASA JINTEpaTypa:

6. MonekynspHas ¢pusnka: yaeOHOE TOCOOHE MPEAHAZHAYCHO IS CTYICHTOB, O0yUJaIONTUXCS
no HarpasieHuto noarotoBku 03.03.02 duzuka [Onekrponnsiit pecype] / K. A. Kopcynos [u ap.].
- JIyranck: JIT'Y um. B. Hans, 2023. - 136 c.

7.  bpayn A.T. DneMeHTbl KBAaHTOBOW MEXaHUKU U (U3UKU aTOMHOTO s1pa [Tekcr]: yueObHoe
nocoobue / A. I'. bpayn, WU. I'. JleBuruna; MATU-Poc. roc. texnomor. yH-T um. K. O.
[MuonkoBckoro. - 2-¢ u3n. - MockBa: UH®PA-M, 2023. - 84 c. - (Bricmee oOpa3oBanme.
bakanaBpuar). - bubmuorp.: c. 84. - ISBN 978-5-16-010384-6 (print). - ISBN 978-5-16-102353-2
(online) : 450 p.

8. [Moroxux C. A. ®wusuka. COOpHUK 3a7ad. DIEKTPOMArHeTU3M, KOJEOAHHS W BOJHBI,
OINTHKA, KBAaHTOBasA U sjepHas ¢usuka: yuebHoe nocodue / C. A. Iloroxux, C. A. CTpenbloB. -
Hoocubupck : M3a-so HI'TY, 2020. - 120 c. - ISBN 978-5-7782-4163-3. - TekcT: 2IeKTPOHHBIH. -
URL.: https://znanium.com/catalog/product/1868904

9. Tpodumonra T. U. Kypc pusuku ¢ npumepamu pemrenus 3amad. B 2 1. T. 1. [Mexanuka.
MonekynspHas ¢usuka. TepmonuHamuka. InekTponuHamuka. Konebanust u Bomubl] [Tekct] :
yuebnuk / T. U. Tpodumosa, A. B. @upcos. - Mocksa : KHOPYC, 2022. - 577 c. - (bakanaBpuar).
- ISBN 978-5-406-09078-7 : 1700 p.

10. CasenneB M. B. Kypc obmeit pusukn. B 5 k. K. 5. KBanToBas ontmka. ATOMHas
¢u3uka. duzuka TBepaoro Tena. duznka aTOMHOrO sifpa M 3jeMeHTapHbIX yactull [Teker] :
yaeoHoe mocodue / M. B. CaBenbeB. - Mocksa : Actpens : ACT, 2004. - 368 c. : wn. - ISBN 5-17-
004587-5 (Ku. 5). - ISBN 5-17-008962-7 (OOO "U3a-Bo ACT"). - ISBN 5-271-01307-3 (K=. 5). -
ISBN 5-271-01033-3 (OOO "U3xa-Bo Actpens") : 11 rpH..

11. CagenneB U. B. Kypc o0mieii ¢puzuku. B 5 xu. Ku. 4. Bonubl. Ontuka [Tekct] : yueOHoe
noco6ue / U. B. CaBenbeB. - Mocksa : Actpens : ACT, 2004. - 256 c. : un. - ISBN 5-17-004586-7
(Ku. 4). - ISBN 5-17-008962-7 (OOO "Uzn-so ACT"). - ISBN 5-271-01306-5 (Ku. 4). - ISBN 5-
271-01033-3 (OO0 "Uzn-Bo Actpens") : 11 pH.



12. CagmennseB U. B. Kypc obmeit pusukun. B 5 xH. Ku. 3. MonekynsapHas ¢uszuka u
tepmoauHamuka [Tekct] : yaeOnoe nocodue / M. B. CaBenbeB. - Mocksa : Actpens : ACT, 2004. -
208 c. : un. - ISBN 5-17-004585-9 (K=u. 3). - ISBN 5-17-008962-7 (OOO "U3a-so ACT"). - ISBN
5-271-01305-7 (K=u. 3). - ISBN 5-271-01033-3 (OOO "U3a-Bo Actpens") : 11 rpH.

13. CagenneB U. B. Kypc o6mieit pusuku. B 5 xkH. KH. 2. DIEKTpUYECTBO W MarHeTH3M
[Tekcrt] : yuebnoe nocodbue / U. B. CaBenbeB. - Mocksa : Actpens : ACT, 2004. - 336 c. : wi. -
ISBN 5-17-003760-0 (K#. 2). - ISBN 5-17-008962-7 (OOO "U3a-so ACT"). - ISBN 5-271-01183-
6 (Ku. 2). - ISBN 5-271-01033-3 (OOO "U3xa-Bo Actpens") : 11 rpH.

14. CagsenneB U. B. Kypc obmeit puzuku. B 5 k. Ku. 1. Mexanuka [Tekcr] : yueOHOe
noco6ue / . B. CaBenbeB. - Mocksa : Actpens : ACT, 2004. - 336 c. : un. - ISBN 5-17-002963-2
(Ku. 1). - ISBN 5-17-008962-7 (OOO "U3a-Bo ACT"). - ISBN 5-271-01034-1 (Ku. 1). - ISBN 5-
271-01033-3 (OO0 "Uzn-Bo Actpens") : 11 rph.

15. CagenneB U. B. Kypc obme#t puzuku. B 5 k. Ku. 1. Mexanuka [Tekcr] : yueOHOE
noco6ue / . B. CaBenbeB. - Mocksa : Actpens : ACT, 2002. - 336 c. : un. - ISBN 5-17-002963-2
(Ku. 1). - ISBN 5-17-008962-7 (OOO "U3a-Bo ACT"). - ISBN 5-271-01034-1 (Ku. 1). - ISBN 5-
271-01033-3 (OO0 "Uzn-Bo Actpens") : 10 rpH.

16. YeproB A. I'. 3amaunuk no ¢usuke [Tekcr] : ydeOHoe mocodbme / A. I'. Uepros, A.
A. BopoObeB. - 5-¢ u3a., nepepad. u gon. - Mocksa : Beicmas mxomna, 1988. - 527 c. - ISBN 5-06-
001183-6: 1 p. 40 k..

17. Boubkenmreitn B. C. COopHuk 3amad mo ob6memy kypcy ¢usuku [Tekcr] / B. C.
Bonbkenmreiis. - 3-e u3z., ucnp. u goi. - Cankr-IlerepOypr : Kamwxkusiii mup, 2004. - 328 c. - 20
TpH.

18. PyxkoBojacTBo Kk jabopaTopHbiM 3aHATUAM 1O ¢usuke [Tekcr]| : yuebHoe mocobue / JI.
JI. Tompaua, ®@. ®. Uromuu, C. M. Koszen; nox. pen. JI. JI. Tonpauna. - 2-¢ u3n., mepepad. -
Mocksa : Hayka, 1973. - 688 c. - 1 p. 64 k.

B) MeTOANYeCKHEe YKA3ZAHUA:

1. Xapuenko E.M., Yanenko A.B. YueOHoe mocobue «Pusumka» B 3-x Tomax. Tom 1.
Mexanuka, MonekynsapHas ¢u3nka W TepMoauHamuka [Dnextponsslii pecypc]/ Coct.: E.N.
Xapuenko, A.B. Yanenko. — Jlyranck: U3a-so JIHY um. B.[Jans, 2020. — 164 c. Peructp. Ne 0240
ot 28.04.2020 .

2. Xapuenko E.U., Yanenko A.B., JIsimtBan E.}O. YuyeOnoe nmocodue «dusnka» B 3-x
tomax. Tom 2. Dnektpoaunamuka. Konebanus u BoiHbI [DnekTpoHHbid pecypc]/ E.M. Xapuenko,
A.B. Yanenko, E.1O. JIsimtBan — JIyranck: I'OY BO «JII'Y um. B. Hansa», 2020. — 171 c. Per.Ne 41
VI or 02.11.2020 .

3. Xapuenko E.N., Yanenko A.B., K.A. KopcyHoB. YuebHnoe nocobue «Puzuka» B 3-x
tomax. Tom 3. Onruka. dus3rka aTOMOB ¥ MOJIeKyJ. SlnepHas dusuka [DiekTpoHHBIH pecypc]/
Cocr.: E.W. Xapuenko, A.B. Hanenko, K.A. Kopcynos — JIyranck: U3n-so JII'Y um. B. Jlans, 2020.
—103 c. Per. Ne 40 VIT ot 02.11.2020 .

4. Meroanueckue yKazaHus K JabopaTopHbIM paboTam 1o auciuruinHe «OO0mui
¢buznyeckuil MpakTUKym» (B 6-TH yacTsx), yacTh 1. «BBenenue B oOumii pusnueckuil NpakTUKyM.
[Tpubopublil cemMuHap» (g CTyAeHTOB HampaBieHus noarotoBku 03.03.02  dusuka)
[Dnextponnsiit pecypc]/ Coct.: E.FO. JlemmrBan, H.B. Copoka — Jlyranck: U3n-so JII'Y um. B.
Hans, 2021. — 50 c.

5. Meroanyeckue ykazaHus K JabopaTOpHbIM paboTraMm 1o AuCIHUIUIHHE «OO0mmii
busnueckuil mpakTUKym» (B 6-TH 4YacTsx), 4acTh 2. «MexaHuka. MexaHHUecKue KoleOaHus U
BOTHBDY [DnekTponnbiii pecypc]/ Coct.: E.YO. JIeimtBan, A.B. Yanenko, H.B. Copoxka — Jlyrauck:
N3a-so JIT'Y um. B. Hans, 2021. — 79 c. Per.Ne 0756 01.20.04.2021 .

6. Meroanueckue yKazaHWS K JaO0OpPaTOpHBIM paboTaM 1Mo gucruIumHe «OO0mui
buznyeckuil MpakTUKym» (B 6-TH YacTax), dacTh 3. «MonekynspHas ¢usnuka» (A7 CTYyACHTOB
HarpasieHus moarotoBku 03.03.02 dusuka) [dnexkrponusiii pecypc]/ Coct. E.U. Xapuenko, E.1O.
JIpimrBan — Jlyranck: M3a-go JIT'Y um. B. dans, 2022. — 55 c.

7. Metonuueckne yKazaHUs K Ja0OpaTOpHBIM paboTtam 10 auctuminHe «OO0mmi
dbusznyeckuil MpakTUKyM» (B 6-TH dacTAX), 4acTh 4. «DIEeKTPUYEeCTBO M MarHeTusm» (s
cTtyneHtoB HampaBieHus moarotoBku 03.03.02 dusmka) [Daextponasii pecypc]/ Cocrt. E.U.
Xapuenko, C.A. Kamenes — JIyranck: U3n-so JII'Y um. B. [lans, 2022. — 84 c.



8. Meronuueckne ykazaHUs K Ja0OpaTOpHBIM paboramM 10 aucturimHe «OO0muit
¢usnueckuil mpakTUKymM» (B 6-TW dYacTsAX), 4acTh 5 «OnTuka» (A7 CTYIACHTOB HAalpaBlICHUS
noarotoBku 03.03.02 ®dwusuka) [Dnexkrponusiii pecype]/ Coct. E.M. Xapuenko, A.B. Yanenko —
Jlyranck: U3n-so JII'Y um. B. [ang, 2022. — 60 c. Per.Ne 0712 ot 11.02.2022 r.

9. Meronuueckue ykKazaHus K JabopatopHbIM paboTam 1o aucuuiuinHe «OO0mui
buznYecKuil TPaKTUKYyM» (B 6-TH YacTAX), 4acTh 6. «Dusnka atoMay (U1 CTyICHTOB HAIPaBICHUS
noarotoBku 03.03.02 ®duzuka) [Dnexrponnsiii pecypc]/ Coct. E.W. Xapuenko, C.A. KameneB —
Jlyranck: U3n-Bo JII'Y um. B. [ans, 2022. — 25 c.

10. Meroanueckue yKazaHHUs K CaMOCTOSTENbHOW pabore mo aucuuruinHe «Dusukay
[Dnextponnsiii pecype]/ Coct. E.FO. JIsmmtBan, A.B. Yanenko. — Jlyranck: U3a-Bo JII'Y um. B.
Hams, 2023 — 90 c.

11. MeTtonuueckue yka3aHusi K IPAKTUYECKUM 3aHIATUSAM MO AUCHUIUTMHE «Du3nka» (B 2-X
yacTsax), 4actb 1 «Mexanuka. MomnekyisapHas ¢usuka» [Dnektponnbiii pecype]/ Coct.: C.A.
Kamenes, B.A. I'peuka. — JIyranck: U3n-Bo JII'Y um. B. Jlans, 2020. — 188 c.

12. Meronuyeckue yka3aHus K MPaKTHUYECKUM 3aHATUAM 1o aucuuruinae «Dusukay (B 2-x
qacTax), 4acTh 2 «DIeKTpu4ecTBO W MarHetu3Mm. Omnrtuka. AToOMHass W sjaepHas (QU3MKa»
[DnexkTponnsiit pecypc]/ Coct.: C.A. Kamenes, B.A. I'peuka. — JIyranck: U3a-so JII'Y um. B. Jlans,
2021. - 1% c.

r) UaTepHer-pecypcesbl:

e MunuctepcTBo o0pa3oBanus u Hayku Poccuiickoit denepanuu — http://MunoOpHayku.pd/

e OenepanbHast  ciayx0a 1o  Hag3opy B chepe oOpazoBaHuUS M HAyKH  —
http://obrnadzor.gov.ru/

e MunucrepctBo oOpazoBanus u Hayku Jlyranckoir Hapomnoit PecmyOmukum —
https://minobr.su

e Haponmsrii coer Jlyranckoit Haponnoit Peciyomuku — https://nsinr.su

ellopran @DenepanbHBIX TOCYIApPCTBEHHBIX OOpa30BaTEIbHBIX CTaHAAPTOB BBICIIETO
oOpa3zoBanus — http://fgosvo.ru

e OeepanbHbIi mopTan «Poccuiickoe oopa3oBanue» — http://www.edu.ru/

e Mudopmanmonnas cucrtema «EnuHOE OKHO JOCTyma K 0Opa3oBaTeNIbHBIM pecypcam» —
http://window.edu.ru/

o OenepanbHbI IEHTP HHPOPMAIIMOHHO-00pa3oBaTeNIbHBIX pecypcoB — http://fcior.edu.ru/

DJIeKTPOHHBIE OMOJIHOTEYHbIE CHCTEMbI H PeCcypChl

® DJIEKTPOHHO-OUOIMOTEYHAS cucTema «KoHcynbTant CTYJEHTa»
http://www.studentlibrary.ru/cgi—bin/mb4x

® DIeKTPOHHO-0nOMMoTeuHas cucrema «StudMed.ru» —https://www.studmed.ru

e DyieKTpoHHBIN  KaTtamor HayuHo-texHuueckoit Oubmmoreku HOPTIIY  (HIIN) -
https://libweb.srspu.ru/MegaProWeb/Web

¢ O6pazoBarenbHas miardopma FOpaiit — https://urait.ru/register

e Hayunas anextponHas oubnuoreka eLibrary — https://www.elibrary.ru/defaultx.asp

Nudopmanuonnsblii pecypc 0mb1norexn 00pa3oBaTeIbHON OpraHu3anuu
e Hayunas 6ubmmorexa umenn A. H. KonsieBa — http://biblio.dahluniver.ru/

7. MaTepnajibHO-TeXHHYeCKOe U MPOrpaMMHoOe odecrevyeHne JUCHHIIHHBI
OcBoenne nucnuiumHBl «®HU3HMKa» TpearnojaracT HCHOJB30BAHUE AaKaJeMHUYECKUX
ayAUTOpUi M y4yeOHBIX J1abopaTopuii, COOTBETCTBYIOUIMX JEHCTBYIOIIMM CAaHUTAPHBIM H
IMPOTUBOIIOXKAPHBIM IIpaBUJIaM U HOpMaM.
IIpouee: pabouee MecTo NpenojaBarelsis, OCHAIICHHOE KOMIIBIOTEPOM C JOCTYIIOM B
NnTepuer.
IIporpammHoOe obecneyenne:

DOYyHKIMOHATbHOE BecniaTtHoe CcblIKkn
Ha3HAYEeHHE NMpOorpamMMHoe
o0ecrieuenue



http://минобрнауки.рф/
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https://www.studmed.ru/
https://libweb.srspu.ru/MegaProWeb/Web
https://urait.ru/register
https://www.elibrary.ru/defaultx.asp
http://biblio.dahluniver.ru/

OducHbIif maker

Libre Office 6.3.1

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

OmneparrioHHast UBUNTU 19.04 https://ubuntu.com/
cucTema https://ru.wikipedia.org/wiki/Ubuntu
Bpay3zep Firefox Mozilla http://www.mozilla.org/ru/firefox/fx
Bpaysep Opera http://www.opera.com

IloyTOBBII KIINEHT

Mozilla Thunderbird

http://www.mozilla.org/ru/thunderbird

daiisi-MeHeIKep

Far Manager

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

ApxuBarop 7Zip http://www.7-zip.org/
I'padmueckuii GIMP (GNU Image http://www.gimp.org/
penakTop Manipulation http://gimp.ru/viewpage.php?page_id=8
Program) http://ru.wikipedia.org/wiki/GIMP
Penakrop PDF PDFCreator http://www.pdfforge.org/pdfcreator
Aynuoruieiiep VLC http://www.videolan.org/vic/

8. ®oH OLIEHOYHBIX CPEACTB /1JIsl NPOBeAeHHUS TEKYIEr0o KOHTPOJISI M POMEKYTOYHOM
ATTECTALMH M0 JUCIHMILINHE

IMacnmopt

OIICHOYHBIX CPEACTB 110 y‘lCﬁHOﬁ AUCHUIIJIMHE

«Puzuxay

Onucanue ypoBHel chOPMUPOBAHHOCTH U KPUTEPUEB OLICHUBAHUS KOMITETEHITNI Ha dTamax ux
dhopMUpOBaHUS B X0JI€ U3YUCHUS JTUCITUTUTMHBI

JrTa Kon YpoBuu Kpurepun
n KOMIIeTeHIIUM | c(opMHpOBa OLICHUBAHMS KOMIIETEHIINH
HHOCTH
KOMIIEeTeHIH
"

OIIK-3. ba3oBblit 3HaTh: OCHOBHbIE (U3WYECKUE SIBICHUS, HAEU U
’E CnocoGen MPUHLMIIBIL, COCTaBJISIIOLNIME OCHOBBI COBPEMEHHOMN
= MPUMEHSATh ¢bu3uky;  3akoHBl  (QU3MKM U TpPaHUIBl  UX
5 COOTBETCTBYIOL] MIPUMEHUMOCTH; OCHOBHbIE (DU3MUYECKHE BEIUYMHBI U
= ui ¢buzuKo- KOHCTaHTBl, WX ONpEJEJIEHNUEe, CMBICI, CIOCOOBl U
= MaTEMaTUYECKU €IMHMULIBI HMX W3MEPEHHUs; HA3HAYCHUE W IPUHLUIIBI

71 amnmapar, JeNCTBHS BaXKHEHIINX (DU3HUECKUX MPUOOPOB

MeToabl aHam3a | [loBbIIeHHBI | YMETh: NPUMEHATh (PU3MUECKUE 3aKOHBI; TPaKTOBATh

31 i CyTh (U3NYECKUX SIBIICHUW, BETUYHMH W TIOHSITHH;

OCHOBHOI

MOJIETTMPOBaHMSI,
TEOPETUYECKOTO
u
HKCIEPUMEHTAIIb

BbIpaXaTh (Qu3Mueckue BenuuuHbl B cucrteme CU;
pabortath c 1a60paTOPHBIM o0opyIoBaHUEM;
UCTOJb30BaTh METOAMKH (PU3UYECKHX HU3MEpeHUH u
00pabOTKH IKCIEPUMEHTAIbHBIX JTaHHBIX



https://www.libreoffice.org/
https://ru.wikipedia.org/wiki/LibreOffice
https://ubuntu.com/
https://ru.wikipedia.org/wiki/Ubuntu
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http://gimp.ru/viewpage.php?page_id=8
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http://www.videolan.org/vlc/

3aKkaI0YNTEeNbHBIH

¢bu3nIecKoro

MOJCIIUPOBAHUA B
MIPaKTUKE; HaBbIKaMU 00pabOTKU U MHTEPIIPETUPOBAHUS
PE3yJIbTaTOB SKCIEPUMEHTA.

HOTO Boicokuii Bnagers: HaBBIKaMU IIPUMEHEHUS OCHOBHBIX
UCCIIEOBAHUS o0mmedu3nyecKux 3aKOHOB u [IPUHLIMIIOB;
Opyd  pEUICHUH METOJIOJIOTHEH PelIeHUs 33/1a4 U3 PAa3IMYHbIX Pa3/esioB
npodeccuoHanb obmelt (uszukm; mMeronamMu (U3NKO-MATEMATUIECKOTO
HBIX 33/1a4. aHaIM3a ISl PELICHUS €CTECTBCHHOHAYYHBIX 3a/1ad M

WH)KEHEPHOM

IlepeyeHp KOMIETEHUUH (2JIEMEHTOB KOMIIETEHIMH), (GOpPMHpPYEMbIX B pe3yjbTare
OCBOEHUS YUEOHON AMCUMILINHBI (MOYJIS) WM IPAKTUKHU

Kontpomup
Kon yeMble OTtanel
No [COHTPOIMD q)OpMYHI/IPOBKau WHauKaTopel TOCTUKEHUN § TEMBI dopmupos
| YeMod KOHTPOJIUPYEMO KOMIIETEHIMH (10 peayiu3yeMoii |  yueOHoH aHus
KOMTICTCHII KOMIIECTCHITNH JUCITUTLINHE) IUCLUUIUIAH | (cemecTp
1701 BI, W3YUYEHUS )
PAKTHKU
1 | OIIK-3. | Cmocoben  mpumensts OIIK-3.3. [Ipumensier 3akonsl | Temsr 1-4 2
COOTBETCTBYIOLIUI TEPMOIMHAMHUKH,
¢buzuko- TEIIOMaccOOOMEeHa,
MaTeMaTHYECKHH AJIEKTPUUYECTBA M MarHeTH3Ma,
ammapar, METOJIb] OCHOB OINTHUKH,  KBAaHTOBOM
aHaM3a ¥ MEXaHHWKHU ¥ aTOMHOU (pH3HKH,
MOJIEIMPOBAHUS, XUMHYECKUX IIPOLECCOB s Temsr 5-8 3
TEOPETUYECKOTO ¥ pemeHus: MpodeCCHOHATBHBIX
AKCIIEPUMEHTAILHOTO 3a/ad.
WCCIIEIOBaHUS py
pelieHun
PO EeCCHOHATTBHBIX
3ajau.
Iloka3aTeu U KPUTEPUH OLIEHNBAHUSI KOMIETEHIHI{, OMMCAHNE IKAJ OLeHNBAHUSI
No Kon KonTtpomupyemsie | HaumeHoBanue
/i KOHTpoJupyemMol llepedyeHp miaHupyemMsbIX pe3yJbTaToOB TEeMBI y4eOHOU OLIEHOYHOTO
KOMIIETEHITHH JUCITUTIAHBI CpeacTBa
1 | OIIK-3.3 3HaTh: OCHOBHBIE ¢usnueckue | Temsr 1-8 3anaHus K
SABIIGHUS, WJE€M W  TPHUHIIMIIGI, HK3aMEHY,
COCTABIISIONINE OCHOBBI COBPEMEHHOM KOHTPOJIbHBIE
Gu3uKY; 3aKOHBI (U3UKU M TI'PAHUIIBI paboTHI.

HX MIPUMEHUMOCTH; OCHOBHEBIC
¢dbusznyecKkue BETUYHHBI U KOHCTAHTHI,
WX OIpeJeTIeHUE, CMBICI, CIOCOOBI U
€AVHUIBI UX HU3MEPEHUs; Ha3HAUYCHUE
W TPUHLUIBI JACHCTBHUS BaKHEHUIINX
¢du3nveckux npruOOpoB.

VYMeTs: MIPUMEHSATH buzmveckue
3aKOHBI; TPAKTOBATh CYyTh (PU3UYECKUX
SIBIICHUI, BEIWYMH HW  IIOHATHH;
BBIpaXaTh (PU3NYECKUE BEIUYUHBI B
cucreMe CH; pabortatb c
1ab60paTOPHBIM 000pyZI0BaHUEM;
WCIIOJIh30BaTh METOJIUKH (HU3UIECKUX
W3MEpEHUI U 00paboTKH
AKCIIEPUMEHTAJIbHBIX JIAHHBIX.
Brnaners:  HaBbIKaMM — NPUMEHEHUS
OCHOBHBIX OO0MIEU3NIECKUX 3aKOHOB
i MIPUHIIUIIOB; METOJI0JIOTHEH




pemieHust  3ama4 W3 pa3IMYHBIX
pa3nenoB oOmiel (U3NKU; METOAAMH
(U3NKO-MaTEMaTHIECKOTO aHaim3a
JUISL  PEIICHUsI E€CTeCTBEHHOHAYYHBIX
3a7a4 U (PU3UIECKOTO0 MOJICITHUPOBAHUS
B WH)XCHEPHOW NPAKTHKE; HaBBIKAMU
00pabOTKM W  HMHTEPIPETHUPOBAHMS
PE3yJIbTATOB IKCIIEPUMEHTA.

DOoHABI OLIEHOYHBIX CpeacCTB O TMCHUIIJINHE «Puzukar»

3agaHusl K KOHTPOJIbHBIM padoTam:
Teopernueckast yacth (0a30BbIi YPOBEHD)
2 cemecmp

. Cucrema orcuera. Tpaekropus. [1yTe. [lepemenienue.
. Ckopoctb. Yckopenue. TaHreHIIMaIbHOE U HOPMAJIbHOE YCKOPEHHUE.
. Kunemartuka u XxapakTepuCTHKH BPAIATEIbHOTO ABHKEHHUS.
. 3axonsl Hetorona. Cuna. Umnynsc. Macca.
. Cunbl B mpupoje. Buasl B3aumoseiicTus.
. 3aKOH COXpaHEHHUsI UMITYJIbCA.
. JIBHKeHue Tena nepeMeHHON Macchl.
. Konceparusnblie cuibl. Pabora. MoniHocTs.
. Kunernueckas sneprus. IloreHumanbHas sHeprus.

10. 3akoH coxpaHEHUs SHEPTUH.

11. Ilentp Macc. [IBr>xkeHHE LIEHTpa Macc TBEPIOro Tea.

12. Moment unepuun. Teopema Illteiinepa.

13. Kuneruueckast 3Heprus BpaleHus..

14. MowmeHT cuiibl. MOMEHT UMITyJIbCa.

15. Pabota npu BpaueHuu tesna. OCHOBHOE ypaBHEHHE JUHAMUKU BPALIATEIbHOTO
JIBUKECHUSI.

16. 3akoH coxpaHEeHUs MOMEHTa UMITYJIbCA.

17. Tlpeo6pazosanus ["amumnes. [Toctynater CTO.

18. IlpeoGpa3zoBanus Jlopenna. Cnencrsus u3 npeodpasoBanuii Jlopenua.

19. HenHepumaibHBIE CUCTEMBI OTCUETA.

20. KonebarenbHblil nporecc. 'apmoHnueckue koiaedaHus. Y paBHEHHE FTAPMOHUYECKUX
Kosie0aHui. XapakTepuCTUKH KOJIEOaHUH.

21. VYpaBHEeHME 3aTyXaroluX KojeOaHUi U ero pelieHue.

22. YpaBHEHHE BBIHYK/ICHHBIX KOJieOaHWii U ero perreHne. PesoHanc.

23. IlpyxunHuplii MasTHUK. Ou3nueckuii MasTHUK. MaTeMaTHueCKUil MasTHUK.

24. CnoxxeHre rapMOHHYECKUX KOJIeOaHUH.

25. MexaHuyeckue BOJIHBI. YpaBHEHHE OeryIieil BOJHbL. AMIUTUTY A, YacTOTa, JUIMHA BOJIHBI,
(a3oBast ckopocTh BOJIHBL. BoHOBOE ypaBHEHHE.

26. ITpunimn cynepriozunuu BoiaH. MHTepdepenius BoaH. CTos4dre BOIHBL.

27. 3BykoBble BoHBL D ekt lomrepa. YinbrpasByk. MHDpa3Byk.

28. Cuna Apxumena. Y ciIoBHe IUTaBaHUs Tell.

29. YpaBHeHHE HEpa3pbIBHOCTU CTpyH. YpaBHeHHe bepHymm. JlammHapHOE M TypOyIeHTHOE
tedeHue. Yucno PeiiHonbaca.

30. OcHOBHBIE TONIOKEHUST MOJIeKy sspHO-knHeTndeckod Teopun (MKT). OcHoBHBIE
MOHATHS U ONPENIEICHUS MOJIEKYIISIpPHON (DU3UKH.

31. UneanpHblii Ta3. CBOWCTBA HWICATBHOTO Ta3za. TepMOAMHAMHYECKHE TapaMeTphl
COCTOSIHUS.

32. OcnoBHoe ypaBHeHue MKT (VpaBuenwe Kiaysumyca). VYpaBHEHHE COCTOSHHS
uaeanbHoro rasa (Ypasuenue MenneneeBa-Knaneiipona).

33. Uzonporiecchl, 3aKOHBI H30ITPOIIECCOB. P-V AMarpaMMBbl H30TPOIIECCOB.

34. YpaBuenue Ban-nep-Baanbca. IlompaBku ypaBHenuss Ban-nep-Baanmsca u  ux
busnaeckuit cmpicit. 3orepmer Ban-aep-Baanbca.
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35. Pacnipeenenne MakcBerta. XapakTepHbIE CKOPOCTH pacipeneneHus Makcsesa.

36. Pacnpenenenne bonbiimana. bapomerpuueckast popmyia.

37. SIBnenus epeHoca B TEPMOJIUHAMUYECKHU HEpPaBHOBECHBIX CUCTEMAX.
TemnonpoBoaHOCTh. [uddysus. Bsa3kocTs.

38. Uucno cremeHeil cBoOO/bI MOJIEKYJbl. BHYTpeHHss »HEprusi TEepMOIUHAMUYECKON
CUCTEMBI. 3aKOH paBHOPACIIPEAEIEHUS SJHEPTUHU 10 CTEIIEHSAM CBOOO/BI.

39. PabGota, coBepmiaemas cuCTeMOW NpH H3MeHeHWH oObema. OmpeneneHue padOTHI,
COBEpIIAEMON TEPMOJIUHAMUYECKON CUCTEMON MPH U30ITPOLECCAX.

40. IlepBoe Hayano tepmonuHaMuku. CrelcTBUS M3 MEPBOTO Hayala TEPMOJUHAMUKH.
V3meHeHnne BHYTpEHHEN SJHEPTUU IIPU U30IPOLIECCaX.

41. KomuyecTBO TEIUIOTHL. AjuabaTH4ecKuid Tmporuecc. YpaBHeHuWe aauabatel. P-V
auarpaMma aguabaTHUecKoro mporecca.

42. TennoemkocTh. YpaBHeHHe Maiiepa. [lokazarens anuabatel (ko3¢ dunuent [lyaccona).

43. TlonuTponHbIi mporece. YpaBHEHHUS MOIUTPOIIBI, TOKa3aTeab nouuTponsl. [TokazaTens
MOJIUTPOIIBI JIJIs1 ©30IIPOLIECCOB.

44. TenmoBas mamuHa. KpyroBeie mpomecchl: p-V aumarpamMma, padoTa TpH KPyroBOM
npouecce, KII/I.

45. Hukn Kapno: p-V auarpamma, onrcanue npoueccoB nukia, KITJ[. Teopema Kapno.

46. TepmonuHamuyeckoe  ompeaeneHue HSHTponuu. CTaTUCTHYECKOE  OMNpeesieHue
sHTponu. OCHOBHBIE CBOMCTBA SHTPOIUHU.

47. I3MeneHue >HTPONUH IpuU u3ompoleccax. Bropoe Hayano tepmoannamMuku. CiencTBus
U3 BTOPOI0 Hayaja TEPMOJIMHAMUKH.

3 cemecmp

1. Dnexrpuueckuii 3apsi U 3aKOH ero coxpaHeHus. 3akoH Kyiona.

2. DnekTpuyeckoe mnosne. HanpsskeHHOCTb 3JeKTPHYECKOro MoJsl.

3. Teopema ["aycca u e€ mpumeHeHue.

4. PaboTa mpu nepeMeIieHun 3apsa B JIEKTPHUECKOM IOJI€.

5. Hupkynsauus Bexropa E.

6. [Toreniman u pa3HOCTh NOTEHIIATIOB. DKBUIIOTEHIHATbHBIEC TOBEPXHOCTH.

7. CBsi3b MEXy HAIIPSDKEHHOCTBIO U TIOTEHIIUATIOM.

8. JIM3J1eKTpUKH U IPOBOIHUKH B JIEKTPUYECKOM TIOJIE.

9. BekTop 2J7€KTPUIECKOTO CMEIICHHSI.

10. Onexrpoemkocts. Konnencarop. CoeriHeHe KOHIEHCATOPOB.

11. DHeprus 3apsLKEHHOT0 KOHJEHCATOpa. DHEPIHs 3JIEKTPHUYECKOro MOJIs.

12. TlocrosiHHbI  anmekTpuueckuii Tok. Cuiaa TOKa, IUIOTHOCTh Toka. CONpOTHBIIEHUE.
Onexrponsrxymas cuia (3C).

13. 3akon Oma 151 ydacTKa 1 MOJTHOM IIeTH.

14. 3akon Jxoyns-Jlenna.

15. Pa3BerBieHHble anekTpuyueckue tenu. [Ipasuna Kupxroda.

16. MarauTHOe osie. MarHuTHast HHAYKIHS 1 HAPsHKEHHOCTh MAarHUTHOTO TIOJIS.

17. 3akon buo-CaBapa-Jlaniaca 1 ero npuMeHeHue.

18. B3aumoeiicTBre TOKOB. 3aKOH AMTIiepa.

19. DnekTpuyeckas yactuna B MarHuTHoM nosie. Cuia Jlopenia.

20. CwitoBble TMHMM MarauTHoro mojs. I{upkysust BektopoB B 1 H. Teopema o moHOM
TOKE.

21. MarauTHBIH OTOK. PaboTa 1o nepeMenieHnio Toka B MAarHUTHOM TIOJIE.

22. SIBneHue IeKTPOMarHuTHOM MHAYKIMU. 3akoH Papases. Bpamienue pamku B
MarHMTHOM IOJI€.

23. SIBnenune caMOMHAYKIUH. HAYKTUBHOCTH KOHTYpA.

24 V3MeHeHue TOKa MPH 3aMbIKAaHUH TeTH U pa3MbIKAHUH TICTIH.

25. DHeprusi MarHUTHOTO MOJISl. DHEPrusi KOHTYPa C TOKOM.

26. Konmebarenpubiii  KOHTYp. CBOOOIHBIC JJIEKTPOMAarHuTHBIC KoyieOanus. Dopmyna
TomcoHa.

27. 3aryxaromye 1 BBIHYXICHHBIE dJICKTPOMarHUTHEIE Kosebanus. JnddepenimansHoe
ypaBHEHHE KOJIEOAHUH U €ro pelieHue.



28. TlepemennsIil TOK. 3akoH OMa [T IEpeMEHHOT0 TOKa. MOIITHOCTh MIEPEMEHHOT0 TOKA.
BexTopHble quarpaMMsl.

29. OCHOBHBIE 3aKOHBI T€OMETpHUECKOM onTUkU. [IpuHin depma.

30. ®opmyna ToHKO# JMH3EL [locTpoeHne n3o0paskeHuii B TOHKHX JuH3ax. Dokyc, hokycHoe
paccTosiHUe, ONTUYECKas! CUIIa.

31. Untepdepenuus ceera. nudpaxmums ceera. [Tpumepsr.

32. IMonspusanus ceeta. 3akoH Maroca. 3akoH bprocrepa.

33. IMornomenue ceera. 3akoH byrepa.

34. IlpencraBneHue cBeTa Kak 3JIeKTPOMarHUTHOW BOJIHBI.

35. TertoBo€ U3IyYEHUE U €r0 XapaKTepucTuku. 3akoH Kupxroda.

36. AGcomoTHO uepHoe Teno. Popmyna Penes-/>xunca.

37. 3axonsl cMemenus Buna. 3akon Credana-bonpimana.

38. ®opmyna Ilnanka. ®OTOHBI.

39. [laBnenue cBeta. Porodddexr. YpaBHenue Gporospdexra.

40. Dddext KomnroHna.

41. Sinepunass moxens aroma. lloctynmatel bopa. AToM BoIOpoAa W BOJIOPOAOIONOOHBIE
aTtoMsbl 1o bopy.

42. Bonusl e Bpoitnsa. CooTHOIIEHHE HEONPeIeIeHHOCTEH.

43. BonnoBas ¢yukius. Ypasuenue [llpenunrepa.

44. Atom Bojoposa B KBaHTOBOM MexaHuke. KBantoBble umcia. DepMUOHBI U OO30HBI
ITpunimn [Taymu. [epruoauueckas cucreMa sneMeHToB MeHeneesa.

45. CocTaB 1 XapaKTEepUCTUKU aTOMHOTO si/1pa.

46. JlehekT Macchl U SHEPTUS CBSI3U AApa. DHEPTeTUKA AEPHBIX PEaKIUil.

47. PamnoakTUBHOCTD. 3aKOH PaIMOAKTUBHOTO pacrajid. AKTUBHOCTbD.

48. SlnepHble peakyu: o-pacnan, B-pacnan, y-usnydenue. [lpasuna cmemenus. Helitpuno

49. Peakuuu AeieHNs M CHHTE3a aTOMHBIX s7ep. S AepHble peakiiy Mol IeHCTBHEM
HelTpoHoB. Llenubie peakiuu.

3anaum (nosviuennolii ypoeeHv)
2 cemecmp

1. MaTepuanbHasi TOUKa JABHKETCS BJOJb och OX, 3aBUCUMOCTb KOOPJIMHATHI X OT BpeMeHH t nmeer

Bung X =3+ 2t + 0,5t2. OrnpenenuTs 3Ha4eHre CKOPOCTH TOUYKU B MOMEHT BpeMenu t=2 C.
A)4wm/c; B)4,5wm/c; B)Swm/c; T)3,5wm/c.

2. 3a 3 ceKyHIbl CKOPOCTh PaBHOMEPHO BBIpociia ¢ 3 kM/4 A0 39 km/4. OnpeenTh yCKOPEHHE.
A) 12 km/9?; B) 3,33 m/c?; B) 12 M/c%; T) 0,3 m/c?.

3. OnpenenuTs yrioByl0 CKOPOCTh TOYKH PAaBHOMEPHO Bpaliarolieiics co ckopocteio 0=0,5 mM/c mo
OKpYX)HOCTH pamuyca R=25 cm.
A) 0,5 pan/c; b)2pan/c; B)0,02 pan/c; T')S5 pan/c.

4. Ha maTepuanbHyl0 TOUKY AEHWCTBYIOT JIBE B3aUMHO neprneHaukysspHele cuwisl 0,3 H n 0,4 H.
Pesynprupytomas cuiia 1eicTBUS paBHa...
A)0,1H; b)0,7H; B)0,5H; I)-0,1H.

5. C kakoil CHWJIOM HYXXHO JEWCTBOBaThH Ha TeJIO0 Maccod M=3 Kr, 4TO OBl OHO JBUTAIOCH C
TOCTOSTHHBIM yCKOpeHueM a=1,5 m/c??
A)9H; B)2H; B)0,5H; I')4,5H.

6. K mpy>xune, pactssHyTol Ha 3 cM npuiiokeHa cuiia 39 H. Halitu )€CTKOCTh NPy KUHBI.
A)1,3H; b)1300H; B)117H; I') 1,17 H.

7. UeMmy paBHa KMHETHYECKasi YHEPTHUs I1apa Maccoi 4 Kr, 001a1aroIiero uMIysibcom 12 kr-m/c?
A) 36 Ix; b)24 JIx; B) 18 Ix; I')6 Ix.

8. HaiiTu MOMEHT MHEpIIMH MaTepHUATBHON TOYKH ¢ Maccoil M=9 kr, yJan€HHON OT OCH BpaIlleHHs
Ha paccrostHue =9 cM.



A) 729 xr-m?; B) 81 kr'M%;, B) 0,073 kr-m?; T') 1 xr-m2.

9. MOMeHT MHepIHH Kojeca S5 Kr-M2. Kakoif MOMEHT CHII IPHIIOJKEH K KOJIECY, BPAIIAIoNIEeMyCs C
yrioBsIM yckopenueM £=0,02 pan/c??
A)0,4H™m; B)0,5H-Mm; B)0,004 Hwm; I')0,1 H-m.

10. OnpenenuTh MOMEHT HMITYIbCa Tela C MOMEHTOM MHepHuM J=2 KI'M2, BpAIIAIONIETocs C
YTIIOBOW CKOPOCTBIO =8 pazn/c.
A) 16 kr-™?/c; B) 4 xr-m?/c; B) 0,25 kr-m?/c; T) 1 kr-m/c.

11. Cxonbko mosiekyn B 1000 mosb BemecTa?
A) 6,02:10%; B) 10%; B)6,02:10%%; T) 100.

12. CxonbpKo KoM4ecTBa BemecTna B 32 rpammax kuciopoaa O2?
A) 0,001 monw; Bb)2 monw; B) 32 monb; I') 1 modb.

13. Onpenenuth MossipHyt0 Maccy HaSOa.
A) 78:103 kr/moms;  B) 98102 kr/mons;  B) 98 kr/mons; I') 50-10 kr/mos.

14. Beipaszuts Temnepatypy 27 °C B eaununax usmepenus CHU.
A)273K; b)117°C; B)300K; I')27°C.

15. Kak u3MeHHMTCA JaBJI€HHE WICATBHOTO Trasza, HaXOMSIIErocs B IePMETUYHOW EMKOCTH IpHU
nosslieHuH Temieparypsl ¢ 300 K 1o 450 K?

A) Beipactet B 1,5 pa3a; b) monusutcs B 1,5 pasa;

B) Beipacrer Ha 150 I1a; I') monusutcs na 150 Ila.

16. Kak u3MEeHHTCS 1aBJICHHE UJI€aJIbHOTO Ta3a MPH YBEJIMUYECHUN KOHIIEHTpAIuu B 3 pasza u
CHIDKEHUM TEPMOJIMHAMUYECKON TeMIiepaTypsl B 2 pasza?

A) ymenbutes B 1,5 pa3a; b) yBenuuutcs B 1,5 paza;

B) yBenmuuures B 6 pa3; ') ymenbmuTcs B 6 pas.

17. Kakas pa6oTa coBepmiaeTcs HaeaabHbIM Ta30M MPH PACIIMPEHHH OT 2 M° 10 7 M° U TTIOCTOSHHOM
nasiennu 100kIIa?
A) 500 x/Ix; Bb)20x/Ix; B)S50wmk/x; I')0,02 xJx.

18. UneanpHOMY ra3y cooOuiuiu koauuecTBo TermaoTel Q=5 k/[x. Kak namMeHuTcs ero BHyTpeHHsSA
SHEprus OH coBepIUT padboTy A=3 k/[x?

A) yBennuures Ha 2 k/x; b) ymenbmmres Ha 2 kJk;

B) yBennuutcs Ha 8 x/Ix; 1) ymenbmmrces Ha 8 kJ[x.

19. OnpenenuTs K.I.J. IpoLECcca, €CIIM ra3 MOJy4Yns OT HarpeBarTessi KOJIMYecTBO TeIuoThl 9 kJIk, a
oxJjaauTento nepenan 6 kJx.
A) 1/4; B)2/3; B)1/2; T)1/3.

20. KakoBa temnepatypa oxiaautens npu nukie Kapno, ecom k.m.ja. mukiaa 0,2, a Temreparypa
Harpesatesa 400 K?
A)333K; B)80K; B)320K; I')480K.

3 cemecmp
1. Kak m3MeHHTCS cuila B3aUMOJEHCTBUS JBYX TOUEYHBIX 3aps/iOB, €CJIM JJIEKTPUUECKUN 3apsif
Ka)KJ0r0 YBEJIMYUTH B 3 pa3a, OJHOBPEMEHHO YBEJINYUB PACCTOSHUE MEX1y HUMHU B 3 paza?
A) He u3menurcs; b) yBennuutcs B 3 pasa;
B) ymenbmutes B 3 paza; I') yBenuuutcs B 9 pas.



2. KakoBa HampsKeHHOCTh 3JIEKTPUYECKOrO TMOJs, €Clid Ha TOYe4HbIM 3apsa BenuunHbl 0,2 Ko
nercreyet cuina 100 H?
A)20B/m; B)500B/M; B) 0,002 B/m; T')20B.

3. Uemy paBeH MOTEHIIHAI DJIEKTPHUYCCKOTO OJIS B TOYKE, B KOTOPOU DIICKTPUUYECKHIA 3apsijT
BenmunHoi 0,03 Ko obnanaer sueprueit 0,18 [1x?
A)15B; B)0,054B; B)21B; I')6B.

4. HaiiTu 3JIEKTPOEMKOCTh JIByX KOHJEHCATOPOB, EMKOCTHIO 3 MK®D, COeTMHEHHBIX
[IOCJIEAOBATEILHO.
A) 0,67 Mmx®; b) 6 Mx®; B)3 Mx®; I') 1,5 mxd.

5. HaiiTu 31eKTpOeMKOCTb JIBYX KOHJIEHCATOPOB, EMKOCThIO 3 MK®D, COEIMHEHHBIX NTapajlIeJIbHO.
A) 3 Mx®; b) 1,5 Mmx®; B) 6 mx®; I') 0,67 mxD.

6. B ogHOpomHOE 3neKkTprUueckoe moje ¢ HanpsbkeHHocTh £=1800 B/M momecTuiu AUAIEKTPHUK C
JIMBJICKTPUIECKOM MPOHUIIAEMOCTBI0 £=6. KakoBa HanpsHKEHHOCTD TOJISl BHYTPH JUAJICKTPHKA?
A) 300 B/m; B) 50 B/m; B) 150 B/m; T') 1080 B/m.

7. Kakoit 3apsia 1OHKEH MPONTH Yepes3 MOoNepeyHoe cedeHue MPOBOJHUKA 3a | MUHYTY, UTOOBI TOK
ObLT paBeH 60MKA?
A) 10°Km; B)6010° Kx; B) 10°Km; T) 3,610 Ko

8. Kakoii Tok nmoreuet uepes pe3uctop conpotuBieHueM R=2500 Om npu pa3HOCTH MOTEHIIUAIOB
Ha ero koumax 10B?
A)250 A; B)250mA; B)4wmA; T4 A.

9. Kakast aHeprus BbliensieTcs B IpoBogHUKE ¢ conporuBieHrueM 300 OM 3a NOIMUHYTHI IPU
npoTtekaHuu Toka 200 MA?
A) 6 lx; b) 1800 Ix; B) 360 Ix; I') 9 x/Ix.

10. JIBa pe3uctopa, conpoTuBiieHreM 2 OM Kax/Iblil, COeIMHEHBI MapauiebHo. KakoBo
COTMPOTHUBIIEHUE TAKOTO COEAUHEHUSA?
A)40m; B)10m; B)20Owm; I')3Owm.

11. Dnextpon (3apax -1,6:10"1°Ki) Bneten co ckopocThio V=5 M/C B 0HOPOJHOE MATHUTHOE TIOIIE
B=300 MxTn nepneHuKyIsIpHO TUHUAM UHIYKIMU. OnpeenuTs 3HaueHue CUIIbl, JeHCTBYOIEH
Ha IPOTOH B MArHUTHOM IT0JIC.

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

12. Kak u3MeHuTCs cuila JeMCTBHSI OJHOPOJHOTO MarHUTHOIO NOJISL Ha DJIEKTPOH, €CIIN YTOJl MEXTY
CKOPOCTBIO AJIEKTPOHA U BEKTOPOM MarHUTHOM MHAYKIMH U3MEHUTH OT 30° 10 90°?7

A) yBennuured B 2 paza; b) ymeHbmmTes B 2 pasa;

B) ysenuuures B 3 paza; ') ymenbmTes B 3 pasa.

13. Onpenenure BepHOE HAIIpaBICHUE CUIIbI JIOpEHIIA [T OTPUIATEIIBHOTO 3apA/ia.
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14. OHpCI[eJ'II/ITL BCPHOC HAITPABJICHUC JIMHUMN WHAYKOWUW MAaraiuTHOI'O ITOJIA HpHMOJ’IHHCﬁHOFO

IMPOBOAHHKA C TOKOM.
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15. Kak u3MEeHUTCSI MHAYKLUS MarHUTHOTO TOJIS, CO31aBa€MOTr0 OECKOHEUHO UIMHHBIM
MIPOBOJAHHUKOM, €CJIA CHITy TOKa YBEIHUYUTH B 1,5 pa3a, a TouKy HaOJt0IeHUs yIaIUTh Ha
paccrosinue B 3 pa3za Oosbinee?

A) ymensimutcs B 2 paza; b) yBenmuuutcs B 2 pasa;

B) He uamenutcs; I') ymensintes B 1,5 pasa.

16. Ecnu cuimy Toka B ABYX HapajlielbHBIX IPOBOJAX YBEJIUYUTH BABOE, @ PACCTOSHUE MEXY HUMU
YMEHBIIUTH B 3 pa3a, TO CHJIa UX B3aUMOJICHCTBHUSL...

A) yBenuuuted B 12 pa3; b) yBenuuutcs B 6 pas;

B) ymenbmutcs B 6 pa3; ') ymenbmures B 12 pas.

17. Ilnockuit KoHTYp momaasi S=200 cM? HaXOAUTCS B IOCTOSIHHOM OJHOPOJHOM MarHUTHOM
nosie ¢ uaaykuue B=0,3 Tn tak, 4To JIMHUM MarHUTHOM MHIYKIIUU TPOHU3BIBAIOT TIJIOMIA b IO/
yriioM 60° k HopManu KOHTypa. OnpeaenuTb NOTOK MarHUTHOM MHAYKIIMY Y€pe3 KOHTYP.

A) 0,03 B6; b)0,3B6; B)30B6; I')3 mB6.

18. Kak n3aMeHuTCs NOTOK MarHUTHOM MHIyKIIUH Yyepe3 KPYIJIbIi IJI0OCKUI KOHTYp, €Cln
MarHuTHas MHAYKLIHS YMEHBIINUTCSA B 3 pa3a’?

A) yBenuuutesd B 3 pa3a); b) ymensmures B 1,5 pas;

B) ymensmutes B 9 pa3; I') ymensiuutcs B 3 pasa.

19. MarauTHbI#H MOTOK Yepe3 MPOBOISIIHIA KOHTYP U3MEHSIETCSI PABHOMEPHO Tak, YTO 38 5 MHHYT
Bo3poc ¢ 0 B6 10 10 B6. Onpenenuts 3/C B KOHTYpE.
A)0,5B; B)2B; B)0,03B; I)50B.

20. TIpoBosAmIas paMKa IO S=9 cM? Bpamaercs ¢ yriIoBoi CKOpocThio =6 ¢! B
OJIHOPOJTHOM MarHuTHoM moJjie ¢ B=0,45 Tn. Onpenenuts MmakcumanbHoe 3Hauenue JJ]C B pamke.
A)2,43mB; b)3kB; B)67,5MmkB; I') 83 B.

21. KakoBa u3nyuaTensHocTh R™ abcomoTHO yepHOro Tena npu temmepatype 20 °C?
A) 9 MBt/M?; B) 418 Br/m?, B) 1,7-10° Br/m%; T') 1 MxB1/™2.

22. Kak wu3MeHUTCS M3Iy4aTelIbHOCTh a0CONIOTHO 4YepHOTO Teia, eciu temmeparypa ¢ 300 K
yBenmuumiach Ha 300 K?

A) yBenuuutes B 4 pa3za; b) yBenuuutcs B 2 pasa;

B) yBenmuuures B 16 pa3; I') He u3meHuTcs

23. KakoBa [yIiHAa BOJIHBI, HA KOTOPYIO MPHUXOAUTCS MAKCUMYM DHEPIHH H3ITy4eHHUS aOCOITIOTHO
YEpHOTo TeJa mpu Temmeparype 36,6 °C?
A) 9,37 mxm; B) 79,23 mxm; B) 0,63 mxm; I) 0,48 Mxwm.

24. OnpenenuTh Maccy (HOTOHA U3TYUYSHUS C JTMHOM BOHBI 550 HM.
A)9,1-10% kr; B) 1,67-10% kr; B) 4,02:10% xr; T)6,67-10 k.

25. KakoBa paboTa BbIX0Jla JIEKTPOHOB U3 MeTajuia, eciu (PpoTodpPexT HaunHaeTCsl IpU 4acToTe
u3nydenus 5,28-10% 'y u Boime?
A) 3,510 IIx; B) 1,6-:107° x; B)4,0-102° JIx; T')4,7-107° Tx.

26. CormnacHo noctynataMm bopa, ompeneinuTb MOMEHT MMITYJbCa 3JEKTPOHA HA CTallMOHApHOMN
opbwuTte ¢ N=3. INocrostHras [Tnanka /=1,05-103* JIx-c.



A) 3,15-1034 Txk-c; B) 1,05-102* JIxx-c; B)2,1:103* JIx-c; T') 4,210 Tx-c.

27. Sapo 4Be’ nmeer...
A) 4 neiitpona u 7 npotoHoB; b) 4 HeliTpoHa U 3 IpOTOHA;
B) 4 npotona u 7 neritponos; ') 4 mpoTona u 3 HEHTpOHA.

28. Yemy paBHO cpeliHee BpeMsl )KU3HU T PaAHMOAKTUBHOTIO SApa, €CIU MOCTOSIHHASL PaJMOAKTUBHOTO
pacnana pasHa 1 ul?

A)028-10%¢c; B)60c; B)3600c; Il c.

29. Kak M3MeHHUTCS aKTHBHOCTb M30TOMA C OCTOSHHOMN PajgloakTHBHOTO pacmana A=1 mun! 3a
Bpems t=41,6 c?

A) yMEHBIIIUTCS TIOYTH 110 HYJs; b) ymensmmTces B 1,4 paza;

B) ymensimutes B 1,17-10%8 paza; I') ymensimTes B 2 pasa.

30. B pesysbrate saeproii peakiuu 7N +,He*—X+1H! o6pazosanocs sapo X. Ckonbko HyKIOHOB
BXOJUT B COCTaB sijipa X?
A)17; B)8; B)9; I)O.
IIpakTnyeckas 4acTh (BHICOKUI YPOBEHbD)
2 cemecmp

3agauya 1. J[BikeHue MaTepuaabHOM TOYKHU 33/1aHO YpaBHEHUEM X=At+Bt?, rne A=4 m/c?
B=-0,05 m/c?. OnpenenuTs MOMEHT BPeMeHH, B KOTOPKIH CKOPOCTh U TOYKH paBHA Hyio. Haiitu B
STOT MOMEHT BPEMEHU KOOPAMHATY U YCKOPEHHUE.

3ajgaua 2. MarepuanbHas TOUKa BpamaeTcst Ha paccTostHuM =20 cM BOKpPYT HENOBM)KHOM
OCH 10 3aKOHY ¢:A+Bt+Ct3, rae A=3 pan, B=-1 paz[/c3, C=0,1 paﬂ/c3. B MmomenT Bpemenu t=10 ¢
OTIPENIeNIUTh TAHTCHIIUAIBHOE d7, HOPMAJIBHOE dn U TIOJHOE 8 YCKOPEHHS TOUKH.

3agauya 3. Ha rmagkom crone snexut Opycok maccoit m=4 kr. K Opycky mpuBsizaHbl 1Ba
HIHypa, TIEPEKUHYThIC Yepe3 HEMOIBIKHBIC OJIOKH, MPUKPEIIEHHBIE K MPOTHUBOMOIOKHBIM KpasM
crona. K KoHIAM HIHYpOB MOJBEIIEHBI THPH, MacCchl KOTOphIX Mi=1kr m Mp=2 xr. Haiitu
YCKOpPEHHE, C KOTOPBIM JBIXKETCS OpPYCOK, M CWIIy HATSHKCHHS KaXJIOTO M3 ITHYpOB. Maccoi
0JIOKOB U TPEHUEM NpeHeOpeyb.

3agauya 4. MarepuanbHas TOYKa Maccod M=3 Kr ABIKETCS MOJ JEHCTBHEM HEKOTOPOU
cunsl F cormacro ypasrennio Xx=Ct?+Dt3, rne C=2 m/c?, D=-0,1 m/c®. HaiiTy 3HaueHHUs 3TO CHIIBI
B MOMeHTHI BpeMeHH t1=1 ¢ u t2=2 ¢. Onpenenuts MOMEHT BpEMEHH, KOT/Ia CHJIa paBHA HYJTIO.

3angaua 5. Opyaue, )KeCTKO 3aKpeIuIeHHOE Ha JKeJIe3HOAOPOXKHOM miardopme, TpOU3BOIUT
BBICTPEJI BIOJIb TOJIOTHA >KEJIE3HOM JOpOTu moj yriioM ¢=60° Kk JuHuUU ropu3oHTa. ONpeaenuThb
ckopocte U otkara miardopMel, eciu cHaps] BblIeTaeT co ckopocTtbio 0=600 m/c. Macca
1aTopMBbI C opyareM u cHapsaamu M=15 T, macca oxHoro cHapsiga M=20 kr.

3apaua 6. [1lap maccoit m1=10 kr, IBUXKYIIMHACS CO CKOPOCTBIO 01=4 M/C, CTaJIKUBAETCA C
IapoM Maccoil M;=4 KT, CKOPOCTh 02 KoToporo paBHa 12 m/c. Cunras yaap npsMbIM, HEYTIPYTUM,
HaWTH CKOPOCTb u MIAPOB TIOCIE yAapa B ABYX ciydasx: 1) Masblil [ap HaroHseT OOJBIION miap,
JIBIDKYIIIMIACS] B TOM K€ HAIpPaBIICHUH; 2) IIaphl IBUXKYTCS HABCTPEUY APYT IPYTY.

3apava 7. J{ng cxarus npyxuHbel Ha x1=1 cM HyxHO npuinoxuth cwity F=10 H. Kakyto
paboTy HY>XKHO COBEPIIIHTH, YTOOBI CKATh MPYKUHY Ha x2=10 cm?

3agauya 8. OrmpenenuTe JMHEHHYIO CKOpPOCTh U IIEHTpa IIapa, CKaTHBIIerocs 0e3
CKOJIbKEHHUSI TI0 HAKJIOHHOM TUIOCKOCTHU BBICOTOM h=1 M.

3agaua 9. Touka coBepmiaeT rapMoHHWYecKue KoseOanus. HamOosblnee cMENICHHE Xmax
TOYKH PaBHO 5 cM, HauOoJbIIas CKOPOCTh Umax= 10 cMm/c. HaiiTu yrioByto 4acToTy o konebaHuil u
MaKCUMaJIbHOC YCKOPCHUE 8max TOUKH.

3agauya 10. I'py3ux wmaccoit m=400r, noaBemeHHBIH K MpyXHUHE, Kojebiercs o
BepTHKAIH ¢ ieprogoM T=1 c. OnpenenuTh KecTKOCTh K py>KUHBI.

3agaya 11. CxonbKO aTOMOB CO/IEPKUTCS B pTYTH: 1) KonuyecTBoM BerecTBa v=0,2 MoIb;
2) maccoit m=1r?

3agauya 12. Omnpenenuth KOJMYECTBO BELIECTBA V BOAOPOAA, 3alOJHSIOLIETO COCY.
o6bemMoM V=3 11, eciIi KOHIIEHTPAIHs MONEKyT ra3a B cocyae N=2 10183,



3anaua 13. B 6amnone maxoautcs ra3 npu temneparype 71=400 K. Jlo kakoit Temneparypsl
T> Hayio HarpeTh ra3, YToOBI ero JaBlieHHe yBeIU4IuiIock B 1,5 paza?

3anaua 14. bamnmon Bmectumocthio V=20 1 3amonHeH azorom mpu Temmeparype 7=400K.
Korna gacTp raza uspacxomoBaiu, AaBieHue B 06amione nonusmioch Ha Ap=200 kIla. Onpenenutsb
Maccy M u3pacxoj0oBaHHOrO rasa. [Ipomnecc cuutaTh H30TEPMUUECKHIM.

3agauya 15. OnpenenuTh IUIOTHOCTH p BOJSHOIO Iapa, HAXOISALIErocs IOJ JIaBJICHUEM
p=2,5Ila n umeromero temneparypy 7=250 K.

3angaua 16. MneanpHpiii ra3 coBepiraer nukia KapHo mpu Temmeparypax XOJOIMJIbHUKA
T>=290 K u temnootnaruuka 71=400 K. Bo ckombko pa3 yBemmuutcs KIIJ[ # nwmkma, ecnu
TeMIepaTypa TelIo0TAaTYhKa Bo3pacTeT 10 11 =600K?

3agava 17. T'a3, coBepumatomuii nuxs KapHo, oTnan TemonpueMHUKY 75% TEmioTsl,
MOJly4eHHOM oOT TemmooTAardyuka. Omnpenenuts Ttemneparypy 72 TEIUIONPHUEMHHKA, €Cld
temrneparypa Temoornatunka 71=400 K.

3agaua 18. Ilpu kakoil TemmepaType cpeAHssi KHHETHYECKass OSHeprus <e&,>
TIOCTYHATEIBHOTO JABUKEHMS MONEKYJIbI ra3a pasHa 4,14 10 2L Tx?

3 cemecmp

Bagaua 1. 3apsaer Q1=1 MxKn u Qr=-1 MxKn naxomsrcs Ha paccrosaun d=10 cm.
Onpenenuth HANPSHKEHHOCTh £ W MOTEHIMAN ¢ TOJIs B TOYKeE, yJIaleHHON Ha paccTosHue r=10 cm
OT MEPBOTO 3aps/a W JIEKAIIEH Ha JIMHUM, MPOXOSIIEH depe3 MEepPBhIM 3apsa] NEPHEHIUKYIIIPHO
HarpasjieHuto oT Q1 k Q2.

3agaua 2. Ha nByx OECKOHEYHBIX MapalICNbHBIX TIOCKOCTSIX PABHOMEPHO PACIIPEEIICHBI
3apsJibl C MOBEPXHOCTHBIMU IIOTHOCTSAMU 01=0,2 MKK1/M? 1 02=-0,3 MxK/m2. Onpenenutb
HaINPSHKEHHOCTD TOJISI MKy U CHAPYKH IIIOCKOCTEH.

3agaua 3. /[Ba xonaencaropa siekTpoeMKocTsIMU C1=3 MK® u (=6 Mkx® coequHEeHbI

napauiensHo U npucoenuHeHsl k Oatapee ¢ OJIC £=120 B. Omnpenenuts 3apsaasl Qi u Qq
KOHJIEHCATOPOB U pa3HocTH noreHuanos Ul u Uz mexay o0Ki1a oK.

3agauya 4. Tpu konnencaropa eMkocTsIMH C1=1 Mk®D, C2=2 Mk® u C3=3 MK MOryT OBITH
COCIMHEHBbl TNapaJIelbHO MJIM IOcienoBaTelabHO. B Kkakom ciyyae eMKOCTb Oartapeu
KOHJIEHCATOPOB 00JIbILIE U BO CKOJIBKO pa3?

3apauya 5. Cuia Toka B IPOBOJHHUKE paBHOMEpHO HapacTaeT oT lg=0 no 1=3 A B TeueHue
Bpemenu =10 c. Onpenenuts 3apsn Q, mpomreamuii B MpOBOIHUKE.

3anaua 6. Tpu pesucropa conpotusieHussMu R1=1 Om, R2=2 OM u R3=3 OM moryT ObITH
COCIMHEHBI TapajUIeIbHO MIIM TOCJIEI0BAaTeNbHO. B KakoM ciy4yae CONMpOTHBIIEHHE OOJbIIE M BO
CKOJIBKO pa3?

3agaua 7. Cua Toka B mpoBogHuKe comnpotuBieaneM R=100 OM paBHOMepHO HapacTaer
oT lo=0 1o Imax=10 A B Teuenue BpemeHu t=30c. OmnpeaenuTb KOJIUYECTBO TEILUIOTH Q,
BBIJICJIUBIIEECS 32 3TO BPEMsI B TPOBOTHUKE.

3apauya 8. Ilo mnpoBoay, corHyroMy B BHAE KBajapara co cTOpoHOH 60 cm, Teuer
MOCTOSIHHBINA TOK 3 A. HaillTh MHAYKIINIO MarHUTHOTO TIOJIS B IIEHTPE KBaparta.

3apauya 9. Ilo oOMOTKe OuUeHb KOPOTKOHM KaTyIIKH paanycoMm =16 cm Teuer Tok =5 A.
Ckopk0 BUTKOB N MPOBOJIOKM HAMOTAHO Ha KaTYIIKY, €CIH HAPSHKEHHOCTh H MarHUTHOTO 10JIs B
ee eHTpe pasHa 800 A/m?

3agaua 10. /IBa AMMHHBIX MapaUIeIbHBIX MTPOBOJIA HAXOMATCS HA PACCTOSHUM =5 cM OJMH
ot apyroro. Ilo mpoBogaM TeKyT B MpPOTHBOIIOJIOXKHBIX HANpaBIEHUSX OJAMHAKOBBIE TOkH 10 A
Kaxaplii. HaiiTh HanpsHKeHHOCTh MAarHUTHOTO TIOJISE B TOYKE, HAXO/AIICHCS HA PACCTOSHUH 1=2 cM
OT OJTHOTO U =3 CM OT Jpyroro mnpoBoja.

3amaua 11. TIpsmoit npoBoa mmmHo# 1=10 cm, o koTopomy Teuet Tok 1=20 A, HaxomuTCs
B OJJHOPOAHOM MarHuTHoM nose ¢ uaaykuueir B=0,01 Tn. Haiftu yron o Mexay HampaBiIeHUSIMU
BEKTOpa B M TOKa, eciii Ha mpoBo AercTByeT cwia 10 mH.

3agaua 12. Bprumcnuth paauyc R Oyrum OKpy>KHOCTH, KOTOPYIO OINMCHIBaeT MPOTOH B
MarHuTHOM IoJie ¢ MHAyKuued B=15 mT, ecau ckopocTh L MpoTOHA paBHa 2 MwM/c.

3agaua 13. B omHopogHOoM MarHuTHOM mionie ¢ mHaykmmed B=0,01 Tn maxomurces mpsMoit
npoBoa JMMHON |=8 cM, pacnonokeHHbBII NMEepNeHIUKYISIPHO JMHUAAM HHAYKIHH. [lo mpoBomy
TedeT TOK 1=2 A. [lox meficTBHEM CHII MOJISI TIPOBOJ TIEpeMeCcTHICS Ha paccTossHue S=5 cM. Haiitu
paboty A cuit moss.



3apaua 14. B ogHopoaHoM MarHuTHOM Tiosie ¢ mHayknuend B=0,35 Tn paBHOMEpHO C
yactoroit N=480 mun Bpamaercs pamka, cogepskamas N=500 putkos miomansio S=50 cm?. Ochb
BPALLEHUs JIKUT B IUIOCKOCTH PAMKM M NEPHEHIUKYJSApPHA JUHUAM HHIYKIMHA. OnpenenuThb
MakcuManbHy0 OJ1C MHIYKIUH Emax, BOSHUKAIOILYIO B PaMKE.

3amava 15. B nemm men Ttox 1=50 A. MCTOYHUK TOKa MOKHO OTKJIIOYUTH OT LIENH, HE
paspbiBast ee. Onpenenuts cuity Toka depe3 t=0,01 ¢ mocne oTkiItOYeHHS €€ OT MCTOYHHKA TOKA.
Comnportusaenue renu R=20 Om, ee uaaykrusaocts L=0,l T'n.

3anaua 16. UngyktuBHocTs L karymku (6e3 cepaeunnka) pasHa 0,1 mI'H. [1pu kaxoii cuie
toka | aneprus W marautnoro nosst paBaa 100 mxJx?

3anaua 17. KonebarenbHblii KOHTYp COCTOUT M3 KAaTyIIKA MHIYKTUBHOCTBIO L=20 MxI'H 1
KOHJIeHcaTopa 3J1eKTpoeMKocTbio C=80 HD.

3agauya 18. UnnykrtuBHOCTh L KonebartenbHOro KoHtypa paBaa 0,5 mI'H. KakoBa momkHa
OBITH 27IEKTpOeMKOCTh C KOHTYpa, 4TOOBI OH pe30HHPOBa Ha AUHY BOJHBI A=300 M?

3agaua 19. IloTtok sHepruu, M3ITy4aeMblii M3 OKOIIKA IUIABHIBHOW TmeuyH, paBeH 34 BT.
Onpenenuts Temnepatypy T TiedH, eciH IIOMIAaIb OTBepCTHs S=6 cMm?,

3agaya 20. MakcuMyM CHEKTPAJIbHOM IUIOTHOCTH JHEPreTHYECKOW CBETUMOCTH 3BE3[IbI
COOTBETCTBYET AJMHE BOJIHBI A=550 HM. OnpeienuTh TeMIIepaTypy NOBEPXHOCTHU 3BE3/bl.

3agaua 21. Onpexnenutb paboTy BbIXoJa A AIIEKTPOHOB U3 HATPHS, €CIM KpacHas TpaHHIIA
dotoadpdexra 10=500 HM.

3ajgaua 22. Ha moBepXHOCTh JUTHUS MagaeT MoHoxpoMmaTtndeckuid cBeT (A=310 um). UToObI
IPEKPATUTh IMUCCHUIO 3JIEKTPOHOB, HYKHO IPHIIOKUTH 3a/I€P’KUBAIOILYI0 Pa3HOCTb NoTeHIanos U
He meHee 1,7 B. Onpenenuts padoTy Beixoaa A.

3anaua 23. Ha UMHKOBYIO IJIACTUHKY IaJa€T MOHOXPOMAaTUYECKUN CBET C JAJMHON BOJIHBI
A=220 am. OnpeaenuTh MaKCUMAIIbHYIO CKOPOCTh (DOTORIEKTPOHOB.

3agaua 24. Onpenenutsb JUIMHY BOJIHBI A M Maccy m oToHa ¢ sHeprueit e=1 M»sB.

3anaua 25. /laBnenue p MoHoxpomaTtrueckoro csera (A=600 HM) Ha YepHYIO TTOBEPXHOCTH,
HEepHeHINKYJIApHY0 mnagaommM jydam, paBHo 0,1 mxIla. Ompenenuts umciao N ¢oToHOB,
Najaonux 3a BpeMs t=1 ¢ Ha moBepXHOCTH MWIomaAbo S=1 cM?,

3amaua 26. Berauciauts JUIMHY BOJHBI A, KOTOPYIO HCIycKaeT uoH renust He™ npu mepexoze
CO BTOPOT'O DHEPIETUYECKOTO YPOBHS Ha mepBbIid. Cienars Takoi e mojcuer Juist noxa jurust Lit™.

3anaua 27. BeruucauTs 3Hepruto GoToHa, UCITyCKaeMOT0 MPpH Mepexoie JEKTPOHa B aTOMe
BOJIOPO/JIA C TPETHETO YHEPTETUIECKOTO YPOBHS HA MIEPBHIi.

3apaua 28. 3a Bpems t=1cyr akTMBHOCTH HM30TOma yMeHblmmiack orT A1=118 I'bk 1o
A>=7,4 T'bk. Onpeenuts nepuo noxypacnaga i1/ 3TOro HyKIua.

3agaua 29. 3a kakoe Bpems U pacnamaercs Y4 HayaJbHOTO KOJHMYECTBA  sJEp
PaAMOAaKTHUBHOTO U30TOIIA, €CITU TIEPUOJT €ro Toirypacnana 71/2=24 q?

3apauya 30. Ompenenuts MNOPAIKOBBIE HOMEp Z W MaccoBoe 4YMCIO A YacTHIIbI,
0003Ha4eHHOMN OyKBOH X, M SHEPTHIO SAEPHON PEAKIUU:

94Be + 2:|_H — X+ 10n.

KpuTepun n mkaJia onieHuBaHHs 10 OLeHOYHOMY cpeacTBY « KoHTpoabHas padora»

[Ixana OLICHUBAHUS Kpurepnii onieHuBanus
(uHTEpBaN OAITIOB)
5 KonTponbHast paboTa BbIIIOJIHEHA HA BBICOKOM YPOBHE (IpaBUIIbHBIE
otBeThI AaHbl Ha 90-100% Bompocos/3a1au)
4 KonTponbHast paboTa BBIIIOJIHEHA HA CPEAHEM YPOBHE (IIpaBUIIbHbBIE
OTBETHI AaHbl Ha 75-89% Bompocos/3aaay)
3 KonTponbHast paboTa BbIIIOJIHEHA HA HU3KOM YPOBHE (MpaBUIIbHBIE
oTBeTHI AaHbl Ha 50-74% Bompocos/3aaay)
2 KontpomnbHas paboTa BHIIIOJHEHA HA HEYIOBJIETBOPUTEIHHOM
ypoBHE (MpaBUJIbHbIE OTBETHI JaHBI MeHee ueM Ha 50%)

OueHovHbIe cpeacTBa AJIs1 IPOMEKYTOYHOM aTTecTAluM (IK3aMEeH)
2 cemecmp
1. Cucrema orcuera. Tpaektopus. [1yTs. [lepememenue.
2. Cxopoctb. Yckopenue. TaHreHIMaaIbHOe U HOpMaJIbHOE YCKOPEHHeE.



3. Kunemartuka u XapakTepUCTUKHU BPAIATEIbHOTO JBUKEHUS.

4. 3akonbl Hetotona. Cuna. Umnynbsc. Macca.

5. Cwitel B ipupojie. Buasr B3auMoaeincTBus.

6. 3aKOH COXpaHEHUs UMITYJIbCa.

7. JIBvokeHure Tena MepeMeHHOW MacChl.

8. KoncepBarusHsie cuiibl. Pabota. MOImHOCTS.

9. Kunernueckas sneprus. [loTeHunanbHas sHeprus.

10. 3akoH coxpaHEHUs SHEPTUH.

11. Ilentp Macc. [IBr>keHHE LIEHTpa Macc TBEPIOro Tea.

12. Moment unepuun. Teopema ILlltelinepa.

13. Kunetnueckasi SHeprusi BpaIieHusI.

14. MowmenT cusibl. MOMEHT UMITyJIbCa.

15. Pabota npu Bpamenuu tesna. OCHOBHOE ypaBHEHHE JUHAMUKU BPALIATEIbHOTO
JIBYDKEHUSI.

16. 3akoH coxpaHEeHUs1 MOMEHTa UMITYJIbCA.

17. IIpeo6paszosanus ["anunes. [loctynarsr CTO.

18. Ilpeo6pazoBanus Jlopenna. Crnenctsus u3 npeodpazoBanuii JlopeHna.

19. HennepumaibHBIE CUCTEMBI OTCYETA.

20. KonebarenbHblil npouecc. 'apmoHnueckue koiaedaHus. Y paBHEHHE FTAPMOHUYECKUX
KosieOaHui. XapakTepUCTUKU KOJICOaHUH.

21. YpaBHeHHE 3aTyXaroIIUX KOJICOAHHI U ero petieHue.

22. YpaBHEHHE BBIHYK/ICHHBIX KOJIeOaHuil U ero perieHne. PesoHanc.

23. IlpyxuHHBII MasTHUK. OU3NYECKU MasTHUK. MaTeMaTuuecKuii MasTHUK.

24. CnoxeHre rapMOHHYECKUX KOJIeOaHUH.

25. MexaHuyeckue BOJIHBI. Y paBHEHHE OeryIieil BOJHbL. AMIUIUTY/1a, YAaCTOTa, JUIMHA BOJIHBI,
(a3oBasi cCkopocTh BOJIHBL. BoHOBOE ypaBHEHHE.

26. ITpuniumn cyneprniozunnu BoaH. MHTepdepenuus BoaH. CTosdne BOIHBIL.

27. 3BykoBbie BoiHBL D ekt Jorutepa. Ynbrpazsyk. MH)pasByk.

28. Cuna Apxumena. Y ciloBHe IUIaBaHUs Tell.

29. YpaBHeHHE HEpa3pbIBHOCTU CTpyH. YpaBHeHHe bepHymmm. JlammHapHOe M TypOyIeHTHOE
TeueHue. Yucio PeltHoibaca.

30. OcHOBHBIE TONIOKEHUST MOJIeKy spHO-knHeTndeckod Teopun (MKT). OcHoBHBIE
HOHATHS U ONPENIETCHUs MOJIEKYIISIpPHON (DU3UKH.

31. Uneanwubiit ra3. CBOHCTBA HACATBHOTO Tra3a. [epMOIWHAMHYECKHE MapaMeTph
COCTOSIHUS.

32. OcnoBHoe ypaBHeHue MKT (VpaBuenne Kiaysuyca). VYpaBHEHHE COCTOSHHS
uaeansHoro rasa (Ypasuenue MenneneeBa-Knamneiipona).

33. Uzonporieccrl, 3aKOHBI H30ITPOIECCOB. P-V AMAarpaMMBbl H30TIPOIIECCOB.

34. YpaBHenue Ban-nep-Baanbca. IlonpaBku ypaBHenuss Ban-nep-Baanmsca u  ux
busnaeckuit cmeici. M3orepmer Ban-aep-Baanbca.

35. Pacnpenenenne MakcBernia. XapakTepHble CKOPOCTH pacnpesaeneHns Makcpeia.

36. Pacnipenenenue bonmsiimana. bapomerpudeckas popmyia.

37.SlBnenust  mepeHoca B TEPMOJMHAMUYECKM  HEPAaBHOBECHBIX  CHCTEMax.
TennonpoBoaroctsb. quddysus. BsaskocTs.

38. Yucno creneHeid cBOOOIBI MOJIEKYNbl. BHYTpeHHSs »HEprusi TEpMOAMHAMHUYECKOM
CUCTEMBI. 3aKOH paBHOpACIIpEAENIEHUS SHEPTUH 10 CTENEHSM CBOOO/IBI.

39. Pabora, coBepmiaemas cuCTEMOM MpU H3MEHEHHUM o0bema. OmnpezneneHue padoThI,
COBEPIIAEMON TEPMOJIUHAMUYECKON CHCTEMOM MPU U30ITPOLIECCAX.

40. ITepBoe Hawano TepmoAauHaMuKU. ClEACTBUS W3 TEPBOr0 Hayana TEPMOAMHAMHUKU.
W3meHeHnne BHYTpEHHEN SHEPTUU IIPU U30MPOLIECCaX.

41. KonuuecTBO TemJIOTHL. AnuabaTuuecKkuid mpolecc. YpaBHeHue anuabatel. P-V
quarpamma aguabaTuyeckoro npoiecca.

42. TenmoemkocTh. YpaBHeHue Maiiepa. [lokazatens aguabater (koaddurueHt [lyaccona).

43. TlonmuTponHbIi mporecc. YpaBHEHHS MOIUTPOIIBI, TTOKa3aTesb MmouuTporbl. [TokazaTens
HOJIUTPOIIBI JIs1 U30TIPOLIECCOB.



44, TennoBas mammHa. KpyroBele mporeccel: p-V auarpamma, padota Mpu KpPyroBOM
npouecce, KIT/I.

45. luxn Kapno: p-V auarpamma, onrcanue nporneccon ukia, KITJ[. Teopema Kapho.

46. TepmonuHamMHuueckoe ompezneneHue SHTponuHd. CTaTUCTUYECKOE — OIpenesieHue
sHTponuu. OCHOBHBIE CBOICTBA SHTPOIUH.

47. VI3MeHeHue HTPONHH MPH H3oIporeccax. Bropoe Havano tepmoauHaMuku. CiaencTBus
U3 BTOPOIO Hayasa TePMOJUHAMUKH.

3 cemecmp

1. DnexkTpruecKuii 3apsi1 U 3aKOH ero coxpaneHus. 3akoH Kyiona.

2. Dnextpudeckoe nose. HanpsskeHHOCTh JIEKTPHYECKOTO MOJISL.

3. Teopema I"aycca u e€ mpruMeHeHHeE.

4. PaboTa 1ipy nepeMeIeHu’ 3apsja B 3JEKTPUUECKOM IIOJIE.

5. Hupkyismus BekTopa E.

6. [loTeHman 1 pa3HOCTh MOTEHINAIOB. DKBUIIOTEHIIUAILHBIEC TIOBEPXHOCTH.

7. CBsA3b MEX[y HaPsDKEHHOCTBIO M IIOTEHLIMAJIOM.

8. JIM3JIEeKTPUKH U IPOBOIHHUKH B SJICKTPUYECKOM TIOJIE.

9. BekTOp 371€KTpUYECKOro CMEIIEHHUS.

10. Dnekrpoemrocth. Konnencarop. CoemuHeHNE KOHICHCATOPOB.

11. DHeprus 3apsHKEHHOT0 KOHAEHCATOpa. DHEPrHs 3JEKTPUUECKOro MoJIs.

12. TlocrosiHubIi  dmekTpuueckuii Tok. Cmiaa TOKa, IUIOTHOCTh Toka. CONpOTHBIICHUE.
Onexrpoasmxyas cuia (IC).

13. 3axon Oma Ju1st yyacTKa U TIOJTHOM TICTIH.

14. 3axon Jxoymns-Jlenna.

15. Pa3zBerBiennble tekTpudeckue nend. [IpaBmna Kupxroda.

16. MarauTHOe nosie. MaruutHast HHAYKLMS U HAIPSHKEHHOCTh MarHUTHOTO TIOJIS.

17. 3axon buo-Casapa-Jlamuiaca u ero npuMeHeHue.

18. B3aumoelicTBre TOKOB. 3aKOH AMIiepa.

19. DnekTpudeckas yactuna B MarHuTHOM rniofie. Cria JlopeHa.

20. CunoBble auHMM MarHuTHoro nois. Lupkymsaius BekropoB B u H. Teopema o nosHOM
TOKE.

21. MarauTHsIi noTok. Pabota 1o nepeMenieHnto Toka B MarHUTHOM TIOJIE.

22. SIBneHue AIeKTPOMArHUTHON MHAYKIMU. 3akoH Papayes. Bpamienne pamku B
MarHuTHOM TOJIE.

23. SIBnenne caMOMHAYKIUH. HIYKTHBHOCTH KOHTYpA.

24 VI3MeHeHue ToKa MPH 3aMbIKaHUU LI U pa3MbIKaHUH 1IETIH.

25. DHeprusi MarHUTHOTO TIOJISl. DHEPTHUsl KOHTYPa C TOKOM.

26. KonebarenbHblit KOHTYp. CBOOOAHBIE 3JIEKTPOMArHuTHble Kosiebanusd. Popmyna
TomcoHa.

27. 3aTyxarolye 1 BbIHYX/I€HHbIE 3JIEKTpOMarHuTHeIe Kosebanus. JuddepenmansHoe
ypaBHEHHE KOJICOAHUH U €ro pelieHue.

28. IlepemennbIit TOK. 3akoH OMa JU1s TIEPEMEHHOT0 TOKa. MOIIHOCTh IEPEMEHHOTO TOKA.
BekTopHble quarpaMMsl.

29. OcHOBHBIE 3aKOHBI reoMeTpudecKkoit onTuky. [Ipunimn depma.

30. ®opmyna ToHKO#H JMH3EL [locTpoeHne n3o00paskeHnil B TOHKHX JmH3ax. Dokyc, hokycHoe
paccTosiHKUE, ONTHYECKast CHJIA.

31. UnaTepdepenmms ceera. ndpaxmms ceera. [Tpumepsr.

32. Tonsipusanus cBeta. 3akoH Mantoca. 3akoH bproctepa.

33. IMornomenue cBera. 3akoH byrepa.

34. IIpencrapneHue cBeTa Kak 3JIeKTPOMarHUTHOM BOJIHBL

35. TemmoBoe M3ITydeHUE U €T0 XapaKTepUCTHKHU. 3akoH Kupxroda.

36. AbcomoTHo yepHoe Teno. Dopmyna Penes-/>xunca.

37. 3akonsl cMeniennst Buna. 3akon Credana-bonsiimana.

38. ®opmyina [Tnanka. OTOHBI.

39. [laBnienue cBeta. @orodddexr. YpaBHenne Gpororpdexra.

40. Dddext Komnrona.



41. Sinepnas monens aroma. Iloctymater Bopa. AToM Bomopoja W BOJOPOIONONOOHBIC
aTtoMsbl 1o bopy.

42. Bonnsl ne bpoitnst. CooTHOIIEHUE HEOTIPEACIICHHOCTEH.

43. BonnoBas gpyukuus. Ypasuenue lllpenunrepa.

44. ATom Bojopolia B KBaHTOBOM MmexaHuke. KBanroBble umcia. @epMHOHBI U OO30HBI
ITpunnun [Taymu. [lepuoguueckas cucrema j1eMeHTOB MeHeneesa.

45. CocTaB 1 XapaKTepUCTHUKU aTOMHOTO si/Ipa.

46. JlehekT Macchl M SHEPTUS CBSI3H AIpa. DHEPTEeTUKA SECPHBIX PEAKIUH.

47. PaiOaKkTUBHOCTG. 3aKOH PaJAMOAKTUBHOIO pacmaja. AKTUBHOCTb.

48. SInepHble peakyu: a-pacnaj, B-pacnan, y-uznydenue. [lpasuna cmemenns. HetpuHo

49. Peakuuu JieJIeHUs] U CHHTE3a aTOMHBIX sijiep. SlaepHble peakiuu o 1eHCTBUEM
HEUTpOHOB. LlenHble peakuuu.

Kputepun u mkaja oueHUBAHUSI MO OLEHOYHOMY CPEACTBY INPOMEKYTOUHbIH KOHTPOJIb
(3x3aMeH)

[Ixama onieHnBaHus

Kputepuit onenuBanust
(nHTEpBaAN OAIIOB)

OTIINYHO (5) CryneHT mIyOOKO M B TOJHOM O00BEME BIAACET MPOrPAMMHBIM
MaTepuaioM. ['paMOTHO, HCUYEpIIbIBAIONIE U JIOTUYHO €ro H3JaraeT B
YCTHOM Ml MUCbMEHHOM (opme. [Ipu 53TOM 3HaEeT pEeKOMEHIOBaHHYIO
JTUTEPaTypy, MPOSIBISIET TBOPUECKHM MOIX0]] B OTBETaX Ha BOIIPOCHI U
NPaBUIBHO OOOCHOBBIBAET MPHHATHIC PEIICHUS, XOPOIIO BIAJCET
YMEHHUSIMH M HaBbIKaMU IIPH BBIIOJHEHUH MPAKTUYECKUX 3a]1a4.

xoporo (4) CryzeHT 3HaeT NporpaMMHBI MaTepuan, FPpaMOTHO M IO CYTH
u3JaraeT ero B YCTHOH WJIM NHCBMEHHOW (opme, OImycKas
HE3HAYUTEJIbHBIE HETOYHOCTH B  YTBEPXKACHUAX, TPAKTOBKax,
ONpEACICHUAX MU KATEropusAX WIM HE3HAUUTEIBHOE KOJIMYECTBO
om6ok. [Ipu 3TOM BiIazieeT HEOOXOAMMBIME YMEHUSMHU U HaBBIKAMHU
IIPY BBIIIOJIHEHUH NPAKTUYECKUX 3a/1ay.

YAOBIETBOPUTENBHO | CTYIEHT 3HAET TOJIBKO OCHOBHOM NPOrpaMMHBIN MaTepuall,

(3) JIOTTYCKaeT HETOYHOCTH, HEJOCTaTOUHO YETKHE (POPMYJINPOBKH,
HETIOCIEA0BATEILHOCTE B OTBETAX, U3JIAra€MbIX B YCTHOH HIIN
nucbMeHHoU (opme. [Tpu 3TOM HeAOCTaTOYHO BIaIeeT YMEHUSAMHU U
HaBBIKAMHU IIPH BBIIIOJIHEHUH IIPAKTUYECKUX 3a1a4. [Jomyckaer 1o
30% omubOK B U3JIaraeéMbIX OTBETAaX.

HEYJIOBJIETBOPUTENBHO | CTYyIEHT HE 3HAET 3HAYMTEJIBHOM YacTH MPOrpaMMHOIO MaTepHala.

(2) ITpu 3TOM nOomMycKaeT MpUHLIMIIKAIbHBIE OMIMOKU B JOKa3aTeNIbCTBAX,
B TPAKTOBKE TOHATUH W KaTErOpHil, NMPOSIBISET HU3KYIO KYJIBTYpYy
3HaHWW, HE BIAJACET OCHOBHBIMM YMEHHUSIMH M HAaBBIKAMU IIpH
BBIMIOJTHEHUM NPAKTHUECKUX 3anad. CTyneHT OTKa3bIBaeTCs OT
OTBETOB Ha JIONOJHUTENIbHBIE BOITPOCHI

9. Oco0eHHOCTH OpraHu3alMu 00y4eHHs /s JIUL ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMHU

310pOBbS1 M HHBAJIH/I0B

IIpu HeoOxogumocTH pabodas mporpaMma y4eOHOM JMCHMIUIMHBI MOXET OBITh
aJlanTHpoBaHa Il oOecrieyeHus: 00pa30BaTeIbHOrO MPoliecca MHBAIMIOB H JIUIL] C OTPaHUYEHHBIMU
BO3MOXHOCTSIMM ~ 37I0pOBbS, B TOM YHCIE€ C MPUMEHEHHEM 3JEKTPOHHOTO OO0y4YeHHUs
UIMCTAaHLIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOT .

Jlnst aToro Tpedyercs 3asBIEHUE CTYJEHTa (€ero 3aKOHHOTO MPEeACTAaBUTENs) U 3aKII0UEeHUE
ncuxonoro-meauko-negarornyeckor  komuccun  (IIMIIK). B cimydae  HeoOxomumocTu
0o0yyaromuMcsl M3 YHUCIA JIMI C OTPAHWYCHHBIMH BO3MOXHOCTSIMHU 370POBbs (TI0 3asBJICHUIO
oOyudaromierocsi), a Juisi MHBAJIWJOB TaKK€ B COOTBETCTBUU C HHAWBHUIYabHOM TNporpamMmoin
peadWIMTallMd HMHBAJIMAA MOTYT MpPEUIarathCs CIeIyloIlue BapHAHThl BOCIPHUATHSA Yy4yeOHOU
MH(pOpPMaLIUU C YIETOM MX HHIAUBUAYATbHBIX CUXO(DU3NUECKUX OCOOCHHOCTEMH:

— CO3/1aHHE TEKCTOBOW BEPCHM JIIOOOT0 HETEKCTOBOTO KOHTEHTA JJsl €ro BO3MOXHOIO
npeoOpa3oBaHus B albTepHATUBHBIE (YOPMBI, YAOOHBIE AJIs PA3IMYHBIX TOJIb30BaTENIEH;



— CO3/1aHMe KOHTEHTAa, KOTOPHIH MOXKHO MHPEACTaBUTh B PA3INYHBIX BUAAX 0e3 MoTepu
JAHHBIX WIH CTPYKTYPBI, IPEAYCMOTPETh BO3MOKHOCTh MacIITA0UPOBaHHS TEKCTa U M300paKeHUM
0e3 moTepu KayecTBa, NPeayCMOTPETh TOCTYITHOCTh YIIPABJICHUS KOHTEHTOM C KIIaBUATYyPHI;

— CO3/1aHUE BO3MOXKHOCTEH 111 00ydJaroMXCsl BOCIPUHUMATE OJIHY U Ty ’kK€ MH(opMaIuio
U3 PAa3HBIX HCTOYHHMKOB, HAampuMep, TaK, 4YTOOBl JHMIA C HAPYHICHUSIMHU CilyXa IOJydallid
UH(POPMALIKIO BU3YaAIIbHO, C HAPYIICHUSIMH 3pEHHS — ayAUaIbHO;

— MIPUMEHEHHUE MTPOTPAMMHBIX CPEJICTB, 00ECIICUNBAIOIINX BO3MOKHOCTh OCBOCHUS HABBIKOB
U yMEHUH, (HOpPMUPYEMbIX TUCIHUILIMHON (MOAyIeM), 3a CYET albTepPHATHBHBIX CIIOCOOOB, B TOM
YHCIIe BUPTYAIBHBIX JTA00PAaTOPUN M CUMYJISLIHOHHBIX TEXHOJIOTH;

— NMPUMEHEHHUE 3JEKTPOHHOTO OOyuYeHHs], AUCTAHIIMOHHBIX 00Pa30BaTENbHBIX TEXHOJIOTUH
JUIs TIepeayy MHGOPMAIUK, OPraHNu3alMy Pa3InuHbIX ()OPM MHTEPAKTHBHOW KOHTAKTHOW PabOTHI
00yyJaromerocs ¢ MpemnojaBareieM, B TOM YUCiie BeOMHAPOB, KOTOPbIE MOTYT OBITh MCIIOJIb30BAHbI
JUIS TIPOBEJICHHS BUPTYAJIBHBIX JICKIMH C BO3MOXKHOCTHIO B3aMMOIEHCTBHS BCEX YYaCTHHKOB
JUCTAHIIMOHHOTO OOYYeHHs, TPOBEICHHS CEMHHAPOB, BBICTYIICHHUS C JOKJIAJaMHU U 3aIIUTHI
BBIIIOJTHEHHBIX PAa0OT, TPOBEACHUS TPEHUHIOB, OPraHNU3aIMN KOJUICKTHBHOW pabOTHI;

— NMPUMEHEHHUE 3JEKTPOHHOTO OO0yuYeHHs], AUCTAaHIIMOHHBIX 00Pa30BaTENbHBIX TEXHOJIOTUH
JUISL OpraHu3any GOPM TEKYIIEro ¥ MPOMEXKYyTOUYHOTO KOHTPOJIS;

— YBENWYEHHUE NPOJOJDKHTEIBHOCTH CIa4d OOYYalOUIMMCS WHBAJIHIOM WM JIHIIOM C
OTPaHMYCHHBIMU BO3MOXKHOCTSIMU 3/10POBbs (JOPM MTPOMEKYTOUHOM aTTECTAIlMU 10 OTHOMICHHIO K
YCTaHOBJICHHOH MPOJJODKUTENIEHOCTH MX CIIAYH:

— MPOJOJDKUTENBHOCTD CIauM 3a4éTa WM dK3aMeHa, MPOBOJMMOTO B MMCHbMEHHOH (opme, —
He Oonee yeM Ha 90 MUHYT;

— TIPOJOJDKHTENBHOCTh IOJTOTOBKM OOydYaroIierocs K OTBETy Ha 3au€Te WIM DK3aMeHe,
MIPOBOJMIMOM B YCTHOM opme, — He Oosiee ueM Ha 20 MUHYT.



JICT U3MEHEHNH U JTOIIOJIHEHNN

/o

Bunsl nononueHuit u
U3MEHEeHUH

JlaTa u HOMep MpOTOKOJIa
3aceanus Kadeapsl
(xadenp), Ha KOTOPOM ObLTH
PaccMOTPEHBI M OJ0OPEHBI
W3MEHECHHS U JIOTIOJIHCHUSI

[Toamucs (¢
pacugpoBKoii)
3aBejyromero kadeapoit
(3aBemyromux Kadeapamn)




