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CTpyKkTypa U copepKaHue IUCIHUIIMHBI
1. leau u 3axa4u TUCUMILJIMHBI, €€ MeCTO B yUeOHOM Tpouecce

Lenp w3yueHus paucUMIUIMHBI «DU3MKa» — YCBOEGHHE CTyJIEHTaMU
GyHIaMEHTAIbHBIX TOHATHUA MW  3aKOHOB  (U3MKH, (U3NYECKUX  METOJIOB
UCCIIEIOBaHMUsI M aHaiau3a B oObeMe, HeoOXoaumMoMm i npodecCruOHATbHOM
NEeSATEIbHOCTH.

3anauu u3ydeHus: AMCUUIUIUHBI «Du3ukay:

c(OopMUpPOBATH Y CTYJEHTOB HAayYHOE MBIIIJIEHUE W MPABUIbHOE NOHUMaHUE
(u3nyecKuX MOHATHH, 3aKOHOB, TEOPUM U TPAHUL] UX IPUMEHUMOCTH;

pacliupuTh W YINIyOUTh 3HAHUS CTYAEHTOB 00 OKpYXarolleM MHUpE, O
XapakTepe B3aUMOCBSI3M (PU3MUECKHX 3aKOHOMEPHOCTEH ¢ TNPUPOJHBIMU H
aAHTPOIIOT€HHBIMU SIBJICHUSMY;

oOy4uTh METOJaM U MpHUEMaM pELICHUS NPAKTHUECKUX 3aJad (U3UKU B
pamKax npoQeccuoHaNIbHBIX KOMIIETEHIIHIH;

o0Oy4YUTh METOJaM NPOBENCHHUS (PUINYECKOIO SKCIEPUMEHTA, W3MEPEHHUS
¢uznyecKkux BeTUIMH, 00pabOTKU M aHaTN3a HKCIIEPUMEHTAIbHBIX TaHHBIX.

Huciumnnza « Pu3nka» paccMaTpuBaeTcs Ha 0a3e npecTaBlIeHnid 0 Haubosee
IPOCTHIX M 00IIKX (popMax ABMKEHUS MATEPUH U UX B3aUMHBIX IPEBPAILICHUIX, KaK
HayKa, M3ydawllas oOIllue CBONCTBA M 3aKOHBI JBUKEHHUS BEUIECTBA M IOJIS.
[TonsTuiiHBIN anmapaT GU3MKKA CTPOUTCS Ha 0a3e TPeX OCHOBHBIX MPEICTABIICHUN:
MEXaHU4ECKUE HarJIsIHbIE IIPEJICTABIICHNUS], JIOTUKO-MaTEMaTHYECKHE
npeacTaBieHus; (puiaocopckoe 000CHOBaHUE (PU3MUECKUX INpeacTaBieHuil. OCHOBY
HNOHATUHWHOTO anmnaparta (U3MKU COCTaBIAIOT (PU3MUECKHE BEIWYUHBI, (PU3HUECKUE
3aKOHBI, €AUHUIIBI U3MEPEHUS PU3NUECKUX BETUUYUH U METOIbl UCCIIETOBAHMS.

N3ydenne Hu3NKu OCYIIECTBISETCS 10 Mepe MOCIEA0BaTENbHOIO AETaIbHOTO
U3JI0’KEHUS COIepKAHMsI €€ OCHOBHBIX Pa3/IesIOB: MEXaHHKa, MOJIEKYJIsIpHas (pU3MKa,
KoJIeOaHUS M BOJHBI, JJIEKTPUUYECTBO U MarHeTU3M, ONTHKA, (PU3UKa aTOMa U sifiepHas
¢usuka. IIpu paccmoTpennn pusmueckux sBIeHUi (HOpMUPYETCs MPEACTABICHUE O
¢u3nyeCKuX BEIUYMHAX U OCHOBHBIX 3aKOHOMEPHOCTSX B3aWMOJCWUCTBUS BEILECTBA
Y TIOJIA.

[IpeameTom u3ydeHus: yaueOHON TUCUUIIIUHBI «DU3uKa» SBASIOTCA IPOCTHIE U
oOmue (GopMbl TBHKEHHUS MaTepuu U UX MpeBpallleHHs, OOlIre 3aKOHbI (PU3UKH,
TEOPETUYECKHE U OKCIEPUMEHTAIbHBIE METOJbl HCCAeAOBaHUS (U3HUYECKUX
SBJICHUM.

Heorbpemiiemoli yacTero Kypca «Pu3nKay SBISIFOTCSA MPAKTUKYM 10 PELICHUIO
3aja4 M JlabopaTOpHBIM MpakTukyM. Ha mnpakTukymMe 1o pelmeHuro 3aj1ad
3aKpEIUISIETCSl  TEOPETUYECKUM MaTepuall JIEKIHWH, OCBAaWBAIOTCS METOIBI M
MaTeMaTHYeCKue MpUeMbl pelieHus: puzndeckux 3anad. JIabopaTopHbIM MPaKTHUKYM,
MO3BOJISIET HKCIEPUMEHTAJIbHO M3y4yaTh (U3NYECKHE 3aKOHOMEPHOCTH, OCBaWBATh
OPUHLUIBI TPOBEACHUA (DPU3MUECKOTO HKCIEPUMEHTa U U3MEPEHUH (PU3NYECKUX
BeJIMYMH, 0OpabaThiBaTh, AaHATU3UPOBATh M CHUCTEMATHU3HPOBATh IOJyYEHHBIC
JKCIIEPUMEHTAJIbHBIE IaHHBIE.



2. MecTto aucuuiuiaibl B cTpykrype OOII BO

Jucuumimaa «@®u3uMKa» OTHOCUTCS K MOJYJIK €CTECTBEHHOHAYYHBIX
TucIMIUIMH. V3ydeHue qaHHON AUCIUINIMHBI Oa3upyeTcs Ha IMIKOJbHOU IMOJATOTOBKE
CTYJICHTOB TI0 MaTeMaTHKe U (HU3UKe.

Conepxanue JUCLMUIIINHBI B3aHMOCBSI3aHO c JUCITUTIIIMHAMU
«MaremaTnueckuil aHanu3», «Airedpa M TeOMETpUs» M CIYKUT OCHOBOM s
OCBOCHMSI UH)XEHEPHO-TEXHUYECKUX TUCLIUTLINH.

OOyuaronuiicsi, HAUMHAIOIMMUK H3y4eHUE IUCHUIUIMHBI «Du3ukay, I0IHKEH
3HaTh OCHOBBI WHTErpaJibHOTO W JU(depeHInaTIbHOTO UCUUCICHUS U (PU3HUKY B
rpeesnax mporpaMmbl CPEIHEN IIKOJIBI.

JNucnuminaa «®Pusuka» GOPMUPYET y CTYJAEHTOB TEOPETHUYECKUE 3HAHUS U
MPaKTUYECKUE HABBIKA B PA3IMUHBIX 00JacTIX (QU3UKU (MeXaHWKa, MOJICKYJISIpHAs
bu3uKa U TEPMOJUHAMMKA, DJICKTPUYECTBO U MArHeTU3M, ONTHKA, (PU3UKA aTOMa H
snepHas (GU3MKa); 1EeTOCTHOE MPEJACTaBICHHE 0 (PU3NUYSCKUX IIpoIleccax U SBICHUSX,
MPOTEKAIOMIUX B MIPUPOJIEC; HABBIKU MCTIOJIB30BAHUSI COBPEMEHHBIX HaYUYHBIX METOJO0B
MO3HAHUS TIPUPOJABI W BIIAJICHHE HUMH Ha YPOBHE, HEOOXOJMMOM IS PCIICHHS

NPaKTHYECKUX 3a7a4 MPU BBHIOTHEHUH MPO(PECCHOHANBHBIX 00s13aHHOCTEH.

3. TpCﬁOBaHI/Iﬂ K pe3yJibTaTaM OCBOCHUA COACPKaAHUA NUCIHUITIJINHBI

Kong u nammeHOBaHME
KOMIICTCHIINU

NuaukaTtopsl JOCTUKEHUN
KOMITETEHIINH (TI0 pean3yeMon
JIUCIUILINHE)

[lepeueHs muaHUpPyEeMbIX PE3yIHTATOB

YK-1. Criocoben
OCYIIECTBJIIATH MTOUCK,
KPUTUYECKUI aHAJIN3 U
cuHTe3 HH(popManuy,
MIPUMEHATh CHCTEMHBIN
MOAXOJ JUIsl pELIEHUS
MOCTaBJIEHHBIX 3aJiay.

VYK-1.1. Ananuzupyer 3anauy,
BEIZIETISIS €e Oa30BhIe
cocrapisttomue. OcyIecTBiIseT
JIEKOMITO3UITUIO 3a]a4u.

VK-1.2. Haxoaut u KpUTHYECKH
aHAM3HUPYeT HHPOPMAIIHIO,
HEOOXOIUMYIO JUTS PELICHUS
MOCTaBIICHHOH 3a1a4u.

YK-1.3. PaccmarpuBaer
pa3IMYHbIC BAPHAHTHI PEIICHUS
3aJla4d, OLIEHUBAs MX JOCTOWHCTBA
Y HEJIOCTATKH.

YK-1.4. I'paMOTHO, JTIOTHYHO,
apryMEHTUPOBAaHHO (hOpMHUPYET
COOCTBEHHBIE CY)K/IEHUS U OIICHKH.
Otnuuaet ¢pakThl OT MHEHHH,
WHTEPIPETALHiA, OLIEHOK H T.II. B
paccyXIeHUSIX IPYTux
YYaCTHUKOB JI€ATENHHOCTH.
YK-1.5. Onpenensier u OLieHUBAET
MPaKTHYECKUE TIOCIEICTBHUS
BO3MOKHBIX PEUICHUH 3a1a4H.

3HATh: METOJIMKH TIOUCKA, cOOpa U
00paboTku nHpOpMAIUH B chepe
(U3UKY; aKTyallbHBIE POCCHICKUE H
3apy0eKHbIC NCTOYHUKN HH(OpMAIIUN
B chepe pm3uKy.

YMeTh: IMPUMCHATb METOAWKHU ITOMCKA,
cbopa u 00paboTKN HHPOPMALIUH U3
Pa3HbIX UCTOYHHKOB O (HU3UKE U
OCYIIECTBIISITh €€ KPUTUIECKUH aHAIN3
W CUHTE3; IPUMEHSITH CUCTEMHBIH
MOJIXOJ TS pelieHuUs 3a1a4 Mo (U3UKE.
Bnanets: MeTomamu mowucka, cbopa,
00paboOTKH, KPUTUIECKOTO aHAIN3A U
CHHTe3a HH(POPMALIUHU U3 OTPACIH
(U3UKU; METOJJMKON CHCTEMHOTO
MOJX0/1Aa U PEeLIeHHs 3a1a4 1o
¢dusuke.

OIIK-3. Criocoben
MIPUMEHSTh
COOTBETCTBYIOIINH
(hM3UKO-MaTeMaTHISCKHIA
amnmnapar, METO/IbI
aHanmmM3a u
MOJICITUPOBAHHUS,

OIIK-3.1. O0nanaeT 6a30BEIMH
3HAHUSAMU B 00JIACTH PHU3UKO-
MaTeMaTHYeCKUX HayK.
HEOOXOMMMBIMU TSI PEIICHIS
poheCCUOHANBHBIX 3aj1ad.
OIIK-3.2. ApryMEHTUPOBAHHO
IpUMEHSET HU3HIECKHE 3aKOHBI U

3HaTh: OCHOBHBIC (PU3UUCCKUE SIBICHHUS,
UJIEU W TPUHIUIBI, COCTABIISIONINE
OCHOBBI COBPEMEHHOW (PU3UKU; 3aKOHBI
(PM3YUKH ¥ TPaHUIBI UX TPUMEHUMOCTH;
OCHOBHbIC (DU3MYCCKUEC BEIUYUHBI U
KOHCTaHThl, MX OIpEIEICHUE, CMBbICIH,
cocoObl M eIWHUIBl WX HM3MEepeHUs;
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TEOPETHYECKOTO U
9KCIEPUMEHTAIBLHOTO
WCCIIEZIOBAHUS TIPU
pelieHnn
npoQecCHOHATBHBIX
3ajad.

MaTeMaTHYECKUE METOIbI I
pereHus 3a1a9 TeOPETHIECKOTO U
MIPUKIATHOTO XapaKTepa.
OIIK-3.3. O0yamaeT HaBLIKAMU
TEOPETHUYECKOTO H
AKCIIEPUMEHTAITHHOTO
HCCIIEIOBAaHNS O0HLEKTOB
pohecCHOHANTBHON EATENBHOCTH,
perieHus mpohecCHOHATBHBIX
3aja4 B 00JacTu PU3UKH U
CMEXXHBIX C HEel
€CTECTBEHHOHAYYHBIX JTUCITUTLINH

HAa3HAYCHUE W TPUHIUNBI JICHCTBUS
BOXHEUINX (PU3NIECKUX TIPUOOPOB.

YMerTsh: IIPUMEHSTh ¢buznueckue
3aKOHBI;, TPAKTOBaTh CyTh (hU3NYECKUX
SBIICHWH, BEIMYMH H  TOHATHH;
paborathb c 1abopaTOPHBIM
obopynoBaHHUEM; HCITOJIB30BaTh
METOJUKN (PU3NYECKHX H3MEPEeHUH ¢
00paboTKH AKCIIEPUMEHTATBHBIX
JTAHHBIX.

Brnagers:  HaBbIKAaMH  NPUMCHEHUS

OCHOBHBIX OOIIE(PH3NIECKUX 3aKOHOB U
MPUHIIAIIOB, METOJOJOTHEH peIIeHHs
3aja4 W3 Pa3IMUHBIX Pa3[eNioB OOLIeH
¢u3vkn; HaBBIKaMH OOpabOTKH U
MHTEPIPETHPOBAHU pe3yJIbTaTOB
IKCIIEPUMEHTa; METOAaMH  (PH3HKO-
MaTeMaTHYeCKOTro aHanm3a IUIst
pelIeHNs eCTECTBeHHOHAYYHBIX 33134 U
¢u3ngecKoro MO/JICITUPOBAHUS B
WH)KEHEPHOH MPaKTHUKE.

4. CTpyKTYypa ¥ coepkaHue TUCHUILTHHBI

4.1. O0beM yueOHOM TUCHMIIMHBI U BUABI Y4eOHOH padoThI

O06beM yacoB (3a4. ef1.)

Bun yueonoii padors: Ounas ¢gopma 3aounas ¢popma

2 ceMm. 3 cem. BCEro 2 ceMm. 3 cem. BCEro

Oo0mas yueoHasi HAarpy3Ka (Bcero) 126 90 216 126 920 116
(3,5 3au.en) (2,5 3au. ex) (63a1. | (3,5 3a%. | (2,5 321, (6 3a4. en)

’ ) ’ ) en) en) en) )
Oo6s13aTesbHas ayJIuTOpHAs
yueOHasi HATPY3Ka (Bcero) 51 51 102 10 12 22
B TOM 4HCJIE:
Jlexnn 34 34 68 6 6 12
CeMHUHApCKUE 3aHATHS - - - - - -
IIpakTHueckue 3aHsATHS - - - - - -
JlabopatopHble paboTEI 17 17 34 4 6 10
Kypcosas pabota (xypcoBoit
TIPOEKT) i ) i i i i
HOpyrue  ¢opMel W MeTOIBI
OpraHH3aIuU 00pa3zoBaTeabHOrO
nporecca (pacuemuo-epaguueckue
pabomvl,  epynnogvle  OUCKYCCUU,
poiegvie uepwl, mpeHuHe, i ) i i i i
KOMIbIOMEPHbLE cUMynAYUU,
UHMEPAaKMUGHbLEe TeKYUU, CEMUHAPDI,
aHanu3 0en08vlx cumyayui u m.n.)
CamocTrosiTenbHasA padora
crynenta / ¢(opMa KOHTaKTHOM 75/0 3/36 78/36 112/4 69/9 181/13
padoThbI
®dopma arrecranys 3a4er JK3aMeH 3a4er JK3aMeH




4.2. Conepskanue pa3iejoB IUCIUILIMHBI

Cemectp 2

Tema 1. Mexanuka.

Beenenue. [lpenver ¢usukn. Ousznka u ecTeCTBO3HAHWE. AHAIM3 W CHHTE3 B
IIPOILIECCE MO3HAHUS OKPYKAOIIET0 MUpa. POk 3KkCriepuMenTa B poLiecce Mo3HaHUs.

Kunematnka wmarepuanbHoil Toukd. Ilpocreiimme (¢usznyeckue MOIENH.
IlonoxxeHne MarepuanbHOM TOYKM B IIPOCTPAHCTBE. MeEXaHUYECKOEe [BUKCHUE.
Koopaunartsl 1 paanyc-BeKTOp TOUKU. BEKTOp nepemenienus, TpaeKToprs, MTHOBEHHAS
CKOPOCTb TOUKH.

Kunemaruka BpamaTeslbHOTO NBHKEHUA. J[BHJKEHHE TOYKH IO OKPYKHOCTH.
VYrinoBas ckopocTh. CBsi3b JMHEHHON W YIJIOBOM CKOpOcTeH. JIBUKEHHE TOYKH IO
IIPOU3BOJILHON TpaekTOpuu. HopManbHOE U TaHr€HIMANBHOE YCKOPEHUE TOUKU. Paauyc
KPUBU3HBI U LICHTP KPUBU3HBI IPU JBWKEHUHU 110 KPUBOJIMHENHON TPACKTOPHUH.

Junamuka matepuanbHoi Toukd. Cuibl B npupoge. Ilepsoiil 3akoH HbroToHa.
WNHepuunanpHple M HEMHEPLMAIBHBIE CUCTEMBI orcuera. Bropon 3akoH HbroroHa.
Tperuii 3axkoH HproroHa. DyHIaMEHTAbHBIE B3aUMOJICHCTBHUS B TMPUPOAE. 3aKOH
BCEMHUPHOro TsAroreHus. Cwia TsokecTH, Bec Tena. Cuiibl yrpyroctd. CWIbl CyXoro u
BA3KOTo TpeHusi. Cuiibl a/ire3uu. Y paBHEHUE JIBHXKEHUS TeJla IEPEMEHHON MacChl.

Pabota cuin, sHeprus, MomHoCTh. KuHeTnueckas sHeprus MaTepuaaibHOU TOUYKH.
[ToTeHumanbHast SHEPTY BHIYUCICHUE IJIS1 TPABUTALIMOHHBIX U YIIPYTUX CHIL

JluHaMKKa  BpalaTenbHOrO  ABIDKEHHsA. TBeploe Teno Kak — cucreMa
MaTepuagpHbIX ToueK. MoMeHT nHepuuu. Teopema Iltelinepa. OCHOBHOE ypaBHEHHE
JUHAMUKY BpalaTeJIbHOTO ABM>KEHHS TBEPJOTO TeJla OTHOCUTEIBHO HENMOIBUKHOMN OCH
(ypaBHEHUE MOMEHTOB). KnHeTHueckasi 3Heprusi BpalaTeIbHOTO JIBUKCHHUS.

3aKOHBI COXPAHEHUS! B MEXAHHUKE. 3aKOHBI COXPAHEHUS: MEXaHUYECKON SHEPIHUH,
UMITyJIbca U MOMEHTa WUMITyJibca (THpockomnbl). LleHTp macc, ypaBHEHHE BUKEHUS
LIEHTpa Macc.

Tsarorenune. DneMeHThl Teopuu Toyisd. 3akoHbl Keruiepa. 3akoH BCEMHUPHOTO
tarorenus. [lone Tarorenns, HanpsHKEHHOCTh, oTeHIMan. KocmMuueckue CKOpoCTH.

Heuneprimaneueie cuctembl orcdera. Cuiibl MHEPIUU MPH TOCTYIATEIHHOM
JBIKEHUM cUCTeMbl oTcueTa. [{enTpobexnas cuina nHepuuu. Cuta Kopuonuca.

DNeMEeHTHI CEeNUATBLHON TEOPUH OTHOCUTENBHOCTH. [IpeodpazoBanus [ anumes.
[Tpunmun otHocutensHoctu [amumies. [loctynatet CTO. IlpeoOpazoBanust JlopeHia.
CnenctBust u3 npeoOpazoBanuii Jlopenna. PenstuBrucTckas quHamMuKa.

Tema 2. MexaHuka )KUJIKOCTEN U Ta30B.

MexaHnueckne CBOMCTBA MKUAKOCTEW U ra3oB. J[aBieHUE B MKUAKOCTAX U ra3ax.
3akoH [lackans. Pacnipenenenue naBieHUs B MOKOSIIMXCS JKUIAKOCTAX M razax. Cuia
Apxumena. YcloBuE IUlaBaHus Ten. [[BukeHHe Kuakocter u ra3zoB. CTallMOHApHbBIN
notok. JluHuM u TpyOKM TOKa. YpaBHEHHE HEPA3PHIBHOCTU CTPYH. YpaBHEHHE
bepaymnu. Jlamunaproe u TypOynentHoe Tedenue. Uwmcno PeitHonbiaca. dopmyna
Crokca.

Tema 3. KonebaHus 11 BOJHBI.

["apmoHndeckre KoMebaHns U MX XapaKTEPUCTHKU. MexaHuKa KoJeOaTeIhbHOro
JIBIKCHHUSL. Y pPaBHEHUE JABWKEHUS MATEPUATILHOM TOUKH MOJI IEWCTBUEM YIIPYTOW CHJIbI
n ero pemeHue. [IpyxuHHBII MasATHUK. PU3NYECKUM MasATHHK. MaTeMaTWyecKuii
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MasiTHUK. YpPaBHEHHE 3aTyXaloluxX KOJIeOaHW W €ro pemeHue. YpaBHEHHE
BBIHYKJICHHBIX KOJIeOaHMii 1 ero perienue. Pezonanc. PesoHanc B mpupojie U TEXHUKE.
CrnoxxeHne rapMOHMYECKHUX KOJIeOaHui.

Mexannueckne BOJHBL. [IpomonpHblE KW MONEpPEYHbIC BOJHBL Y PaBHEHUE
Oerymedi BONHBL. AMIUIMTYJa, 4acTOTa, AJMHA BOJHBI, (ha3oBas CKOPOCTb BOJIHBI.
BonnoBoe  ypaBHenwme. IlpmHnmm — cynepnosunuu.  ['pynmoBas — CKOpOCTS.
Wnrepdepentust BoaH. Crosure BOMHBL 3ByKOBble BOMHBL ekt Jlomnepa.
VYnbrpazsyk. Undpa3Byk.

Tema 4. OCHOBBI MOJIEKYJIIPHON (PU3UKU U TEPMOJIUHAMUKHU.

OcHOBbl  MOJNIEKYJISIpHON ~ (u3uKU. (OCHOBHBIE TOJOXKEHUS MOJIEKYJISIPHO-
KHUHETUYECKOUN Teopun. Mozenp uaeanbHoro raza. OCHOBHOE ypaBHEHUE KHHETHUECKON
TeopuH razoB. YpaBHenue Kianeiipona-Menjeneena.

["azoBble 3akOHBI. PaBHOBeCHBIE IpoLIECCHl B MACAIBHOM rase. M3omporiecch:
U30XOPUYECKHIA, H300apUIECKHIA, N30TEPMHUUYECKUI.

Craructuueckas (u3nka. MakCBEIJIOBCKOE pacIpeiesieHHe MOJIEKYJ Tas3a Io
ckopoctsaM. Pacnipenenenue bonbivana. bapomerpuueckas popmyna. Pacnpenenenue
["aycca.

SIBneHus mepeHoca: TeIIONPOBOAHOCTh, AU(DdYy3Usl, BSI3KOCTh (BHYTpPEHHEE
Tpenue). OnpITHOE 000CHOBaHKE MOJIEKYIAPHO-KHHETHUECKON Teopuu. CpeHee Ynciio
CTOJIKHOBEHUH M CPEHSS JUTMHA CBOOOJHOIO MpoOera MOJIEKYJI.

[lepBoe Hayanmo TepMoaMHAMHUKH. YUCIIO cTeneHeld cBOOOAbI MOJEKYNbl. 3aKOH
PaBHOMEPHOT'O PACIIPENICICHUs] SHEPrMd IO CTENeHsM CcBOOOABL. TernoemMKocTh
UCaIbHOrO ra3a. AauadaTHYecKuil MpoLece Kak M30Mpolecc. YpaBHEHUE aauadaThl.
[lonmutponHeiii  mpouecc. IlpuMeHeHne TmiepBOro Hayana TEPMOJWHAMUKH K
M30IPOLIECCaM.

Bropoe nauwano tepmomuHamuiku. OOpaThMble W HEOOpaTHMBbIE IPOLIECCHI.
WneanpHas TeruioBas MammHa 1 ee kodduiment noaesnoro aeicteus. [ukn Kapro.
Outponus. TepMoarHaMuuecKasi BEpOSITHOCTb COCTOSIHUSA. DHTPONHS U OECTIOPSAOK.

Peanmbuble  rasel.  YpaBHeHue Ban-nep-Baansca. MonekyisipHbIE  CHUIIBL
N3orepmbl Ban-nep-Baansca M SKCHEpUMEHTAIBHBI HM30TEPMBI  PEAIBHBIX TA30B.
BryTpennss sneprus peansHoro raza. dddexr xoyns-Tomcona.

Cotictsa x)uakocten. [loBepxHoctHoe HaTshkeHue. CmaunBanue. [laBieHue noj
VCKPHUBIICHHOW MTOBEPXHOCTHIO JKUJIKOCTH. KanwiuisipHbie sIBICHUS.

TBepapie Tena. MOHO- ¥ NOMMKPUCTAIUIBL. THUIIBI KPUCTAIIMYECKUX TBEPABIX TEIL.
JedexTsl B kpucTaiiax. TemioeMKoCTh TBEPABIX TeEll.

Cemectp 3

Tema 5. DnekTpuuecTBoO.

DNEKTpoCTaTUKA. DJIEKTPUYECKUI 3apsl. 3aKOH COXPAHEHUS DJIEKTPHUUYECKOTO
3apsga. 3akoH Kymona. Onektpuyeckoe mone. HamnpsskeHHOCTh M TIOTOK
HAMPSHKEHHOCTH AJIeKTprueckoro noiist. Teopema ['aycca u e€ npumenenue. Pabota mipu
MEPEMEIICHUN 3apsaa B AeKTpuyeckoM mone. [upkyssamus Bexkropa E. [lorennuman u
pa3HOCTh  MOTEHIMANOB. OKBUINOTEHIMAIbHbIE MOBEPXHOCTH. CBA3b  MEXKIY
HaIPSKEHHOCTBIO U TOTEHIIUAJIOM.



[IpoBOgHUKYK B 3JIEKTpUYECKOM ToJie. Pacnpenenenue 3apsiioB Ha IPOBOIHUKE.
OnexkrpoeMKocTb. KoHieHCaTOp, COEAMHEHNE KOHAECHCATOPOB. DHEPIHsl 3apsKEHHOIO
KOHZeHcaTopa. I IoTHOCTE SHEPrUM 2IEKTPUYECKOTO TOJIA.

JIVIDNEKTpUKA B 3JEKTPUYECKOM Iojie. Bekrop mossipu3anuy, BEKTOp
DIIEKTPUYECKOTO CMEIEHUS M UX CBSI3b C HANPSHKEHHOCTBIO JJIEKTPUYECKOIO ITOJIA.
JlnanexTprudeckas BOCIPUMMYMBOCTD U IPOHULIAEMOCTb.

IlocTosHHbIl  dnekTpudeckud  TOK. [lmotHocTs  TOKa.  CompoTHBIEHHE
POBOJIHUKOB. CBEpXNpPOBOAUMOCTb. JnekTpoasmxkymias cuia (IC). 3akon Oma st
ydacTKa ILienud B BeKTOpHOM (auddepenuunanbhoit) ¢opme. 3akon Jlxoyns-Jlenua.
Pa3BerBienHnble anekrpuueckue nenu. [Ipauna Kupxrodga.

DJNEeKTpUYECKHE TOKU B METAJUIAX, BAKYYME U ra3ax. OMUCCUOHHBIE SIBJICHUS U UX
npuMeHeHre. Monuszanus razoB. HecamMoCTOATENbHBIM U CaMOCTOSATENBHBIA T'a30BbIN
paspsn. [nazma.

Tema 6. Marnetnsm.

MarnautHoe nosie. @PU3NYECKUe BEIMYMHBI, XapaKTEPU3YIOIINE MarHUTHOE TIOJIE.
3akon buo-CaBapa-Jlamuiaca. 3akoH Awmrmepa. B3anmoneicTBUE 3JIEMEHTOB TOKa.
MarauutHass HWHIYKUMS W HANPSHKEHHOCTh MArHUTHOTO Toyis. MarHutHoe ToJie
JBUKYILEroCs 3apsiia, MPSMOJIMHEMHOTO MPOBOJHUKA C TOKOM, KPYTOBOIO KOHTYpA,
coseHonsia U Topouna. Cuna Jlopenia. [[BuxeHue 3apspKEHHBIX YaCTUI] B MArHUTHOM
nosne. Dpdexr Xomra. Lupkynsauus BekTopa MarHUTHOM MHAYKIMU. [ToTok BekTopa
MarHuTHOM uHAykuuu. Teopema Taycca panms MarmutHoro mnons. Pabora 1o
MEPEMENIEHUIO MMPOBOJAHUKA U KOHTYpPa C TOKOM B MAarHUTHOM IIOJIE.

DnekTpoMarauTHas MHaykuus. 3akoH Papanes. [Ipaswio Jlenma. Toku Dyko.
Camounaykuust. THIyKTUBHOCTh KOHTYpa. TOKM MpU pa3MbIKaHUU U 3aMbIKaHUU LIEIIH.
Tpancdopmatopbl. DHEprusi MArHUTHOT'O TOJISL.

OnexTpomaruuTHble kojebanus. Konebatenpubiii koHTYp. HuddepenimansHoe
ypaBHEHHE COOCTBEHHBIX KOJEOaHWN B KOHType. 3aTyXarollue dJIEKTPHUUECKUE
KosieOaHus. BeIHYXIIEeHHBIC 2JIEKTpUYECKHE KOoeOaHus B TOCIIEI0OBATEILHOM KOHTYpE.
Pe3onanc manpspokenwmit. [IpuMmenenne pe3oHanca B pauOTEXHUKE.

[Tepemennsiii TOK. [lonmyuenue nepemeHHoro Toka. [IpoxoxaeHne nepeMeHHoro
TOKa 4Yepe3 €MKOCTb M HHIYyKTUBHOCTb. BekTopHble nuarpammbl. 3akoH Oma ais
MIEPEMEHHOTO TOKa. MOIIHOCTh MepeMeHHOro Toka. D((eKTHBHbIC 3HAYCHUS TOKA W
HATPSDKEHUS.

OcHoBHBIE MONOXKEeHUsT Teopun MakcBemia. B3auMOCBS3b JJIEKTPUYECKOTO M
MarHMTHOro nojieil. Buxpesoe anektpruueckoe none. Tok cmemenus. [lonnas cucrema
ypaBHEeHMII MakcBelia B UHTerpajibHOU U B tuddepeHnnaibHoi hopme.

Tema 7. Onruka. KBaHTOBast prpoaa N3IydeHUsI.

DIEMEHTBI TEOMETPUUECKON ONTHUKH. 3aKOHBI T€OMETPUYECKON ONTUKU. 3aKOHBI
NPEJIOMJICHUST W OTPAKEHUS CBETOBBIX BOJH. I[lomHOE BHYTpEeHHEE OTpakKeHHUE.
[Mpunnun ®epma. Tonkue nuH3bl. M300pakeHue MPEeAMETOB C TMOMOIIBIO JIMH3.
AGeppaliuu ONTHIECKUX CUCTEM.

OcHOBBI  (poTOMETpHH. DHEPreTHUYECKUE BENMWYMHBI (poTtomerpun. [loTok
U3ITyYEHUsl. DHEPreTudecKkas CBETUMOCTh (M3JIy4aTelbHOCTh). JHEpreTudeckas Cuiia
cBeTa (Cuia W3IIy4eHHUs). DHEpreTHueckasl SpKOCTh (JIYyYHUCTOCTh). DHEpPreThyecKas



OCBEIIICHHOCTH (00JIy4eHHOCTh). CBeTOBBIC BeMYMHBI (poTomMeTpru. CBETOBOM MOTOK.
CeetumocTs. SApkocTb. OCBEIIEHHOCTS.

OcHoBbl  BonmHOBOM  onTuku. CeroBasg  BonHa.  KorepeHTHoCTh M
MOHOXPOMATHYHOCTb CBETOBBIX BOJIH. HTEepdepeHius cBeta u MeToabl HAOIIOICHUSI.
Hudpaxmus csera. [punmun [roitrenca-®penens. Metox 3ou Openens. Audpaxms
Openens. dudpaxmus Ppaynrodepa. Audpakuns Ha MPOCTPAHCTBEHHOH peEIIETKE.
®opmyna Byneda-bparros. Ilomspuzammsa. [lormomenne cBera. 3akon byrepa.
Paccesnue csera. [{ucniepcus ceera.

KBanToBas npupoaa nsitydeHus. TemioBoe H3JIy4€HHE U €r0 XapaKTEPUCTUKH.
3akon Kupxroga. 3akonsl Credana-bonbumana u cmemenust Buna. ®opmyna Panes-
Jxunca. @opmyna Ilnanka. Cs3p mexay dopmynoi Ilnanka, 3akoHom Credana-
bonbimana, hopmynamu Buna u Panes-/xunca. Ontudeckas TUpOMETPUS.

OcHoBbl KBaHTOBOM onTukd. Buemmnuit ¢otosddexr. 3axkon Cronerona.
VYpaBuenue DitHinTeiiHa 1uisi BHemHero Qgorodddexra. DotoHsl. Macca U UMITYIIBC
dorona. JlaBnenme cBera. Oddexkr Kommrona u ero Tteopus. J[BoiicTBeHHas
KOPIYCKYJISIPHO-BOJTHOBAsI PUPOJA CBETA.

Tema 8. AtomHas u sipepHast puzuka.

OcHoBbl atroMHO# (u3uku. CrpoeHue aroma. 3aKOHOMEPHOCTH B aTOMHBIX
cnektpax. Moaenu atoma. [loctynarel bopa. Cniektp aroma Bojiopoaa o bopy.

DNeMEHTBhI KBAaHTOBOW MEXAaHHUKH. KOpITyCKyJISIpHO-BOJIHOBOM yaJIu3M CBOMCTB
BeniecTBa. ['munore3a ne bpoinsg. BomnoBwle cBoicTBa BemectBa. COOTHOLIECHHE
HeomnpezaeneHHoctel ['eizenoepra. Bonnosas ¢ynkius. Ypasuenue [peaunrepa.

DOneMeHThl COBpPEeMEHHOM (HU3MKKM aTOMOB M MOJEKyJI. ATOM Bojaopoia B
KBaHTOBOM MexaHHMke. KBanroBwie uncna. depmuonbl U 0o30Hbl. [Ipunnun Ilaynu.
[leproauueckas cucreMa 3J1IeMeHTOB MeHieneeBa.

ATomHOE sApo. fnepHble MOJENH. 3apsia M Macca aTOMHBIX saep. M30Tomnbl
CriuH ¥ MarHUTHBIA MOMEHT siipa. CocTaBHbBIE YacTh aTOMHOTO sifpa. Jledext macchl.
DHeprust CB3M sAnpa. YcronunBocTh siaep. I[Ipupona sinepHsix cui. B3aumonelictBue
HYKJIOHOB.

PaguoakTBHOCTE. 3aKkOH PaJUOAKTUBHOTO pacnaia. SjepHble  peakivu.
[IpaBuna cMmemenusa. bera-pacnan. Heltpuno. B3ammornpeBpamieHuss HYKIOHOB.
Heiitponsl. SAnepHblie peakuuu. Peakuyu 1eneHus u CUHTE3A.

4.3. Jlekuun

N O0bem yacoB

w/n Ha3BaHue TeMbl Ounas | 3aouHas
(popma dpopma
2-1i cemecmp

1 BBeneunue 2 -

2 | KunemaTuka MaTepuaibHON TOUKH 2 1

3 | Kunemartuka BpamaTeIbHOTO TBHKEHUS 2 -

4 | Jlunamuka MatepranbHol Touku. CUIbl B IpUpose 2 1

5 | Pabora, MOIIIHOCTB, PHEPTHS 2 1

6 | JluHaMMKa BpallaTeIbHOrO IBH)KECHUS 2 -

7 | 3aKOHBI COXpPaHCHHS B MEXaHHUKE 2 -

8 | HemneprmagpHble CHCTEMBI OTCUETa 2 -

9 | DaemeHTHI crieliMaIbHONM TEOPUU OTHOCUTEIBHOCTH 2 -

10 | MexaHHKa JKUIKOCTEN U Ta30B 2 -




11 | MexaHuka Koi1e0aTeIbHOro ABIKEHUS 2 1
12 | MexaHU4YecKHEe BOJIHbI 2 -
13 | OcHOBBI MOJIEKYIISIPHOH (DH3HKH 2 1
14 | I'azoBble 3akoHBL. M30mporiecchbl 2 -
15 | PeanpHble ra3pl. YpaBHeHue Ban-nep-Baanbsca 2 -
16 | Craructuueckas ¢usnka. Pacnipenenenus MakcBemia, ['aycca u bonbiimana 2 -
17 | IlepBoe 1 BTOpO€ HaYaJI0 TEPMOAMHAMUKHI 2 1
3-1i cemecmp
18 | DnekrpocraTnka 2 1
19 | IIpoBOAHHUKH B 3IEKTPUUECKOM I10JIE 2 -
20 | JIMpIEeKTPUKHU B SIEKTPUUYECKOM IOJIE 2 -
21 | ITocTOSHHBIM AIEKTPUIECKUM TOK 2 1
22 | MarHuTHOe none 2 1
23 | Cuna Jlopenma 2 -
24 | DnekTpoMarHuTHasE HHAYKIWSA 2 1
25 | DneKTpOMarHUTHBIE KOJIe0aHust 2 1
26 | IlepemeHHBIN TOK 2 -
27 | OcHOBHBIE MTOJIOXKEHUSI TEOpUH MakcBeia 2 -
28 | DneMeHThbl TeOMETPUIECKON ONTHKU 2
29 | OcHOBBI BOJHOBOW ONTHKH 2 -
30 | KBanToBas npupoaa u3iny4eHust 2 -
31 | OcHOBBI KBaHTOBOH OLTHKH 2 -
32 | OcHOBBI aTOMHOM (hH3UKU 2 -
33 | ATomHOe s171po. SaepHble MosieNu 2 -
34 | PannoakTUBHOCTb. SAepHbIE peakyu 2 1
Hroro: 68 12

4.4. IlpakTnyeckue 3aHATHS MO0 JUCHUILUINHE

MPEaNoJIAralTCa y4eOHbIM IIAHOM.

4.5. JTabopaTopHbie padoThI

«Duzuxka» He

N O0bem yacoB
u/n Ha3zBanue TeMbl Ounas |3aouyHasn
dopma | popma
2-1i cemecmp
1 | DneMeHThI TeopuH NOrpetrHocTd. PU3NYECKUE BETUINHBI 2 1
2 | IlpubopHsiii cemuHap. OnpeaeneHue yAeIbHOTO COMPOTUBICHUS TPOBOIHUKA 4 3
3 | Yopyruii neHTpajibHbIN yJiap 1mapoB 3 -
4 | Mastauk O6epbeka 4 -
5 OmnpeneneHne OTHOIIEHUS TEITOEMKOCTEH Bo3tyxa MeTonoM KiemaHa- 2 -
Hezopma
6 Omnpenenenne ko3 dunmenTa BI3KOCTH KUAKOCTH MeToioM CTokca 2 -
3-1i cemecmp
7 | 3ydyeHue 35eKTpoCTaTUYECKOr0 MOJis 3 -
8 | OnpeneneHue 3IEKTPOEMKOCTH KOHICHCATOPOB 2 2
9 OnpeneneHue ropu30HTAIBHON COCTaBISIOIEH HAPSHKEHHOCTH MAarHUTHOTO 2 2
oJtst 3eMITH
10 | IIpoBepka 3akoHa AMmepa 3 -
11 | OnpeneneHue yAeapHOTO 3apsaa JIEeKTPOHa 3 -
12 Wzydenne TemrepaTypHOil 3aBUCIMOCTH SJIEKTPOCOIIPOTHBIICHUS METAJIIOB H 4 2
MTOJTYTIPOBOJHHIKOB
HTroro: 34 10
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4.6. CamocTosiTesibHAs padoTa CTYACHTOB

N O0BbeM yacoB
. /;1 Ha3panue Tembl Bun CPC Ounasa | 3aounas
dopma dopma
2-1i cemecmp
N3yuenune JIOTIOJTHUTENBHOM 20 28
1 | Mexanuka JUTEpaTypsl MO  JaHHOM  TeMe.
BrlnonHeHne JOMAIIHETO 3aJaHMUs
N3yuenune JIOTIOJIHUTENBHOM 15 28
2 | MexaHuKa XHUIKOCTEH U ra30B JUTEpaTypel MO  JAaHHOM  TeMme.
BrinonHeHne JOMaIIHero 3aJaHusl
N3yuenue JIOMTOJIHUTEIHHO M 20 28
3 | Konebanus u BOTHBI JUTEpATypel IO  JAHHOH  TeMe.
BrinonHeHune JOMaIIHETO 3aJaHMsI
o N3yuenue JOIOJIHATEILHOMI 20 28
4 OCHOBBI MOJIEKYJSIPHOW (DU3MKH U TMTeparypsl Mo  mamHoH  TeMe.
TEPMOJVHAMHKHU
BrimosiHeHNE JOMANITHETO 3aJaHus
3-1i cemecmp
Nzyuenue OIOJHUTEILHOMI - 18
5 | DmexTpudaecTBO JUTEepaTypsl 1O  JaHHOHM  TeMe.
BrinonHeHne JOMaIIHEro 3aJaHMsl
N3yuenue nONOJIHUTENBHOU - 18
6 | Maruetusm JIUTEPATypPHI 10 JAHHOH TEME.
BrimosiHeHNE JOMANTHETO 3aJaHus
N3yuenue nONOIHUTENBHOU 3 15
7 Onmica. — Kpantosas  npupona JIUTEPATYPHI IO TAHHOH TeMe.
W3ITy4eHHs
BrinonHeHne JOMAIIHETO 3aJaHUs
N3yuenune JIOTIOJTHUTENBHOM - 18
8 | AToMHas U siepHas QpU3nKa JUTEpaTypel 1O  JAaHHOM  TeMme.
BrinonHeHne JOMaIHero 3aJjaHusl
Hroro: 78 181

4.7. KypcoBbie pa0doThl no aucuuiiinie «®u3nka» He NMPeanoaaralTcs
Y4eOHBIM IJIAHOM.

5. O0pa3oBaresibHbIE TEXHOJOTHH

[IpenonaBanue IUCUUILIMHBI BEAETCS C MPUMEHEHUEM CICAYIOIIMX BUIOB
00pa3oBaTENbHBIX  TEXHOJOTHH:  OOBSICHUTEIbHO-WLIIOCTPATUBHOIO  OOyUYEHHUS
(TEeXHOJIOTHS TOJICPKUBAIOIIETO OOYYEHUsS, TEXHOJIOTHS MPOBEACHUS Y4eOHOU
JUCKyCCUM), WHGOPMAIMOHHBIX TEXHOJIOTHI (MPE3eHTAIlMOHHBIE MaTepHallbl),
Pa3BUBAIOIINX U MHHOBAITMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTUH.

[IpakTueckre 3aHATUS MPOBOJSATCS C UCIOJIb30BAHUEM Pa3BUBAIOLIUX,
MpPOOJIEMHBIX, TIPOSKTHBIX, HWHPOPMAIMOHHBIX (KCIIOJIB30BAHUE DJIEKTPOHHBIX
00pa3oBaTeNbHBIX  PECYpCOB  (DIEKTPOHHBIA  KOHCIEKT)  00pa3oBaTelbHBIX
TEXHOJIOTUH.
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6. YueOHO-MeTOANYECKOEe U NMPOrPAMMHO-HH(OPMaIHOHHOE o0ecneuyeHne
AUCIHUNJIMHBI:
a) OCHOBHAas JiMTEparypa:

1. Tpodumora T.U. Kypc ¢usuku: yued, mocodbue mis By3oB. — U3a. 14-e,
nepepad. u gon. / T.U. Tpobumona. — M.: U3natensckuii eHTp «Akagemusi», 2007.
— 560 c.

2. CasenneB U.B. Kypc oOmie#t ¢pusuku: yued, mocodue ais By3a: B 5 Tomax /
N.B. CaBenbeB. — 6-¢ wusn., crep. — Cankrt-IlerepOypr: Jlawb, 2021. — T. I:
Mexanuka. — 340 c.

3. CaBenseB M.B. Kypc ob6meit ¢usuku. B 5 tr. T.2. DnexktpudyectBo u
MarHetusM: YueOHoe nocobue. 5-e uzj., ucnp. — CII6.: M3narensctBo «Jlanby, 2021.
—-352c.

4. CapenneB 1.B. Kypc o6mieit puzuku. B 5 1. T. 3. MonekynspHas ¢pusuka u
TepMOAMHAMHKA: YdyeOHoe mocobue. 5-¢ uz., ucnp. — CII6.: U3naTenscTBo «JlaHby,
2021.-224 c.

5. CasenveB U.B. Kypc obmeri ¢pm3uku. B 5 1r. T.4. Bomnbel. Onrtuka:
VYuebHoe nmocobue. 5-¢ uzn., ucnp. — CII6.: U3gaTenscTBo «Jlanby, 2021. — 256 c.

6. CasenneB U. B. Kypc o6mieit ¢uszuxku. B 5 Tr. T. 5. KBantoBas omnrtuka.
AtoMHas pusuka. @usnka TBepAoro tena. ®u3znka aTOMHOTO siipa U SJIEMEHTapHBIX
yactull: YueOHoe nocodue. 5-e uzn., uctp. — CII6.: U3narensctBo «Jlaub», 2021. —
384 c.

0) 10MOJIHUTEIbLHAS JIUTepaTypa:

1. Hetnad A.A., AABopckuit b.M. Kypc dbusuku: YuebHoe nmocoOue Jjisi BTY30B.
M.: Bricmas mkouna, 2002. — 718 c.

2. Yeptos A.I'., BopobneB A.A. 3agaunuk 1o ¢usuke: YueoHoe nmocooue. M.
Briciras mikoma, 1981. — 496 c.

3. Bonwskenmreiin B.C. Coopuuk 3aia4 1o odmiemy kypey ¢uszuku. M.: Hayka,
1985. - 384 c.

4. T'onpaun JILJI. PykoBOACTBO K 1a00paTOPHBIM 3aHATUSAM 10 (pusuke. 2 n3-
ue. — M.: Hayka, 1973. — 688 c.

B) METOAUYECKUE YKA3aAHUS:

1. Xapuenko E.U., Yanenko A.B. YuebHoe nmocobue «Puszmka» B 3-X TOMax.
Tom 1. Mexanuka, MonekymspHas ¢usuka u TtepmoguHamuka / Cocrt.: E.U.
Xapuenko, A.B. Yanenko. — Jlyranck: U3n-so JIHY um. B.Jlans, 2020. — 164 c.
Peructp. Ne 0240 ot 28.04.2020 r.

2. Xapuenko E.W., Yanenko A.B., JIeimtBan E.}O. YyeOHoe mnocoGue
«Dduzuka» B 3-x ToMax. Tom 2. Dnexrpoaunamuka. Konebanus u Bonnsl / E.N.
Xapuenko, A.B. Yanenko, E.IO. JIemmtBan — Jlyranck: 'OY BO «JII'Y um. B.
Hams», 2020. — 171 ¢. Per.Ne 41 YVIT ot 02.11.2020 r.

3. Xapuenko E.U., Yanenko A.B., K.A. KopcynoB. YuebHOE mocoOue
«@u3nka» B 3-x Tomax. Tom 3. Ontuka. ®u3nka aTroMOB U MOJEKyJ. fnepHas
¢usuka / Cocr.: E.W. Xapuenko, A.B. Hanenko, K.A. Kopcynos — Jlyranck: N3a-Bo
JITY um. B. dans, 2020. — 103 c. Per. Ne 40 VII ot 02.11.2020 r.

4. Meroguueckue ykazaHUs K Ja0OpaTOpHbIM padoTaM MO JIUCUHUILIMHE
«O0muit pusnyecknii TpakTUKyM» (B 6-TH 4acTsx), 9acTh 1. «BBenenue B oOmuii
¢usnyeckuit npaktukyMm. [IpubopHbIi cemuHap» (ISl CTYIEHTOB HaIlpaBJICHUS
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noaroroBku 03.03.02 ®dwusuka) / Cocr.: E.}O. JIemmrean, H.B. Copoka — Jlyranck:
N3a-po JII'Y um. B. Jlans, 2021. — 50 c.

5. Meroanueckne yka3zaHus K JaO0OpaTOpHbIM paboTaM MO JUCIUIUIHHE
«O0mui  ¢puznyueckuii mpakTukym» (B 6-TH dYacTsax), 4dacth 2. «MexaHuka.
Mexannueckue koneOanust u Boaab» / Coct.: E.1O. JIsmmrean, A.B. Hanenko, H.B.
Copoka — Jlyranck: Uznp-so JII'Y um. B. [ama, 2021. — 79 c. Per.Ne 0756
01.20.04.2021 .

6. Meroauueckue yka3zaHus K JaOOpaTOpHbIM paboTaM MO JUCHUILUIMHE
«O0mumit ¢duznyeckuii mpakTUKym» (B 6-TU yacTsix), 4yactb 3. «MonekymspHas
busnka» (I cTyeHToB HampasiaeHus: noarotosku 03.03.02 ®dusuka) / Coct. E.A.
Xapuenko, E.JO. JIenmtBan — Jlyrauck: M3n-so JII'Y um. B. dans, 2022. — 55 c.

7. Meroauueckue yka3zaHus K Ja0OpaTOpHbIM paboTaM MO JUCIUIUIMHE
«OO0uui Quanyeckuii mpakTUKym» (B 6-TH 4YacTsX), 4acTh 4. «DIEKTPUUYECTBO U
MarHeTusm» (s cTyaeHToB HampaBieHus noarotoBku 03.03.02 dwuszuka) / Cocr.
E.N. Xapuenko, C.A. KameneB — JIyranck: U3a-so JII'Y um. B. [lansa, 2022. — 84 c.

8. Meronuueckre yka3zaHHs K JIa0OpaTOpHBIM paboTaM 1O JUCITUIUIHHE
«O0mui ¢uzndeckuil MpakTUKymM» (B 6-TM dacTax), 4yacTh 5 «Ontukay (s
ctyaeHToB HampasieHusi noarotosku 03.03.02 ®dwusuka) / Coct. E.M. Xapuenko,
A.B. YHanenko — Jlyranck: U3a-so JII'Y um. B. [ans, 2022. — 60 c. Per.Ne 0712 ot
11.02.2022 r.

9. Meroanueckue yka3zaHus K JaOOpaTOpHbIM pabdoTaM MO JUCHUIUIMHE
«OO0umi ¢puznueckuil NpakTUKym» (B 6-TH 4acTax), yacTb 6. «Pusnka atoma» (A
cTyneHTtoB HampasieHuss noaroroBku 03.03.02 dwusuka) / Coct. E.M. Xapuenko,
C.A. Kamenes — Jlyranck: M3a-so JII'Y um. B. lans, 2022. — 25 c.

10. Meroauueckue ykazaHUsS K CAMOCTOSITEIbHOM paboTe MO IUCHUILIMHE
«®uzukay / Coct. E.1O. JIemmtBan, A.B. Yanenko. — Jlyranck: U3a-so JIT'Y um. B.
Hans, 2023 - 90 c.

11. Meroguueckue yka3aHus K MNPAKTUYECKUM 3aHATHUAM MO TUCLUILUIMHE
«Dusuka» (B 2-x vactsx), yactb 1 «Mexanuka. Monekymnspraas ¢usukay / Cocrt.:
C.A. Kamenes, B.A. I'peuka. — JIyranck: Uzn-so JII'Y um. B. Jlans, 2020. — 188 c.

12. Meroguuecknue yKazaHUs K MPAKTHYECKHM 3aHATHSAM M0 JTUCUUILINHE
«Duzukay (B 2-X 4acTsX), 4aCTh 2 «JIEKTPUUECTBO U MarHeTusM. Ontuka. AToMHast
u sigepras ¢usuka» / Coct.: C.A. Kamenes, B.A. I'peuka. — Jlyrauck: M3a-so JII'Y
uMm. B. Jlans, 2021. — 194 c.

r) MuTepHeT-pecypcesbi:

eMunucrepctBo oOpa3oBaHusi u Hayku Poccuiickoit ®epeparuu  —
http://MmunoOpHayKu.pd/

eDenepasibHas ciaykOa 1O HaA30py B cdepe o0Opa3oBaHWS W HAYKH —
http://obrnadzor.gov.ru/

eMunucrepcTBo 00pa3oBanus U Hayku Jlyranckoit Haponnoit PecriyOnuku —
https://minobr.su

eHaponnsiit coBet Jlyranckoit Hapoanoit PecryGiauku — https://nsinr.su

ellopran @enepanbHbIX TOCYJAPCTBEHHBIX O0Opa30BaTENIbHBIX CTAHJIAPTOB
BbICIIEro oOpa3zoBanus — http://fgosvo.ru

e Denepanbublit nopran «Poccuiickoe odpasoBanue» — http://www.edu.ru/
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ellapopmanmonnas cuctema «EmuHOE OKHO JOCTynma K 0OOpa3oBaTEIbHBIM
pecypcam» — http://window.edu.ru/

eDenepanbuplii  1HEHTP HMHOOPMALIMOHHO-00PA30BaTENbHBIX PECYPCOB  —
http://fcior.edu.ru/

JJIeKTPOHHbIE OMOJINOTEYHbIE CUCTEMBI U PeCyYpPChI

®DJIEeKTPOHHO-OMOMoTeUHass  cucrema  «KOHCyJnbTaHT — CTyACHTa»  —
http://www.studentlibrary.ru/cgi—bin/mb4x

¢ DJICKTPOHHO-OMOINOTEUHAS cucTema «StudMed.ru» —
https://www.studmed.ru

e JJIeKTpOoHHBIN KaTanor Hayuno-rexuudeckoi o6uomumorexu FOPTTIY (HITN) —
https://libweb.srspu.ru/MegaProWeb/Web

eO0pazoBarenpHas maatdopma FOpaitt — https://urait.ru/register
eHayunas AIEKTPOHHAS OoubmmoTeKa eLibrary —
https://www.elibrary.ru/defaultx.asp

NudopmanuoHHbiil pecypc OM0JIHOTEKH 00pa30BaTEIbHOI OPraHu3aluu
eHayunas 6ubimoreka umenn A. H. Konsiera — http://biblio.dahluniver.ru/

7. MarepuajibHO-TEXHHYECKOE ]| NMporpaMMHoOe obecrneueHme

AMCHUTLIUHBI

OcBoenue aucuuiuiMHbl «PHU3UKa» MPEANOJAaraeT HUCIOJIb30BAHUE
aKaJIeMUYECKUX ayAuTOpuil u y4eOHbIX JabopaTOpuii, COOTBETCTBYIOIIUX
JNEUCTBYIOIIMM CAHUTAPHBIM U IPOTHUBOIIOKAPHBIM IIPABUJIAM U HOPMAM.

[Ipouee: pabouee MecCTO MPEMOAABATENS, OCHAIIEHHOE KOMIIBIOTEPOM C
nocrynoM B MIHTEpHET.
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IIporpaMmMHoe o0ecnievyeHue:

DYyHKINOHATbHOE
Ha3Ha4YeHHe

BecniaTHoe
NMpOrpaMMHoOe
odecrmeueHue

CcbLIKH

OducHbI TakeT

Libre Office 6.3.1

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

OHepaI_[I/IOHHaSI CHUCTEMaA

UBUNTU 19.04

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

Bbpaysep Firefox Mozilla http://www.mozilla.org/ru/firefox/fx
Bpaysep Opera http://www.opera.com
ITouToBBIi KNKEHT Mozilla Thunderbird http://www.mozilla.org/ru/thunderbird

Daiin-MeHeKep

Far Manager

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

ApxuBarop 7Zip http://www.7—zip.org/
I'padmaeckmii pegakTop GIMP (GNU Image http://www.gimp.org/
Manipulation http://gimp.ru/viewpage.php?page id=8
Program) http://ru.wikipedia.org/wiki/GIMP
Penakrop PDF PDFCreator http://www.pdfforge.org/pdfcreator
Aynauoreiiep VLC http://www.videolan.org/vic/
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8. OueHo4yHbIe cpeacTBA MO AUCHUILTIMHE

Ilepeuenb KOMIETEHIMI (JIEMEHTOB KOMIIETEHIIUM ),

Macnopt

OLCHOYHbLIX CPEACTB 110 yqeﬁnoifl AUCHUIIJINHE

«Duzukay

dopmMupyeMbix B

pe3yabTaTe OCBOCHUS YUeOHOW JUCHUIUIUHBI (MOIYJISI) UK MIPAKTUKH

Nupukaropsl
“ Drarnbl
No Kon } CDopMmepOBKav JIOCTHUKEHUN KOHTpOJEI/IpyeMLIe TEMBI (opMHpOBaHUS
/gy | KOHTPOIHPYEMOF | KOHTPOJMPYEMOH  [KOMIIETCHIIH Sno y4eOHOM AUCIUITIINHBL, (cemectp
KOMIIETEHLIUN KOMIIETEHLIUU peanu3yemMoin MIPaKTHKU
W3yYEHUSs)
JIACITUTIIFHE)
1 | VK-1. Criocoben VK-1.1, Tema 1. MexaHuka. 2
OCYIIECTBIATH ouck, YK-1.2, Tema 2. Mexanuka 2
Kputndyeckuit ananus | YK-1.3, JKUJIKOCTEH U Ta30B.
Y CHHTE3 VK-14, Tema 3. KoneGanus u 2
nH(pOpMaIHH, YK-1.5. BOJIHBL.
NPUMEHATH Tema 4. OcHOBBI 2
CHUCTEMHBIH NOIXO0 MOJIEKYJIPHOM (PU3HKH U
JJIsL peIICHUS TEPMOJNHAMUKH.
MOCTABICHHBIX 3a]1a4. Tema 5. DIIeKTpUIECTRO. 3
Tema 6. MaraeTusm. 3
Tema 7. OnTuka. 3
KsanToBas npupoza
W3ITy4YeHHSL.
Tema 8. AtomHas u 3
saepHas QU3HKa.
2 | OIIK-3. CnocobeH OIIK-3.1, Tewmsr 1-4 2
MPUMEHSTh OIIK-3.2,
COOTBETCTBYIOIINN OIIK-3.3.
¢uzuko-
MaTeMaTUIECKHA
amnmapar, MEeTOTBI
aHajansa u Temsr 5-8 3
MOJICITMPOBAHHUS,
TEOPETHYECKOTO H
3KCIIEPUMEHTAIBHOTO
UCCIIEZIOBAHUS TIpU
peleHun
poeCCHOHAIBHBIX
3a/1a4.
IToxa3arTenan u KPUTEPHUHU OLICHUBAHUA KOMHeTeHHHﬁ, OIINCAaHHUE HIKAJ
OIlCHUBAHUA
No Kon Kontponupyemsle HanmenoBanue
. /IT KOHTPOJIUPYEMOM ITepeueHp MIaHUPYEMBIX PE3YIHTATOB TEMBI YUeOHOU OIIEHOYHOTO
KOMIETEHIIUU JUCIUTIITHBI CpeacTBa
1. | YK-1 3HaTh: METOJMKH MIOUCKA, cOOpa 1 Tewmsr 1-8 Bompocst
00pabotku nHOpMaIuu B chepe PU3uKu; 9K3aMEHAIMOHHBIX
YK-1.1 aKTyaJbHBIC POCCUUCKHE U 3apyOCIKHEBIE pabor,
YK-1.2 HCTOYHUKHU HH(POpPMALIUU B chepe QPH3HKH. KOHTPOJIbHBIE
YK-1.3, YMeTh: IPUMEHATh METOIUKH ITOUCKA, paboTHL.
YK-14, cbopa u 00pabOTKH HHGOPMAIIHH U3
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YK-1.5. Pa3HBIX UCTOYHUKOB MO (U3UKE U
OCYIIECTBIIATh €€ KPUTHICCKUH aHAIN3 1
CHHTE3; IPUMEHSATH CUCTEMHBIN TTOXO0J
IUIS pelieHus 3a1ad 1o Qusuke.

Brnagers: Meromamm  moumcka,  cOopa,
00paboOTKM, KPUTHYECKOTO aHaIM3a |
CHHTE3a UHPOPMAIMH U3 OTPACIIU (HU3HKH;
METOJUKOM CHUCTEMHOr0 MOAXOAa IS
perieHus 3a1a4 1mo Gu3nKe.

2 | OIIK-3 3HaTh: OCHOBHBIE (pu3NYecKue sBieHus, | Temsr 1-8 Bonpocst
W€ U IPUHIUIBI, COCTABIISIONINE OCHOBBI 9K3aMEHaIMOHHBIX
OIlIK-3.1 COBpEeMEHHON (DM3HMKH; 3aKOHBI (PH3UKH U pabor,
OIIK-3.2 rpaHUllbl HUX NPUMEHHUMOCTH; OCHOBHBIE KOHTPOJIbHBIE
OIIK-3.3 (pu3nyeckue BETUYMHBI U KOHCTAHTHI, MX paboTHL.

OTIpe/IeTICHHE, CMBICII, CITOCOOBI ¥ €TUHUIIBI
WX W3MEPEHHS;, Ha3HAUYEHWE W TPUHIIHITHI
JIEUCTBUS Ba)KHEUIIIUX (husznyecKux
npubopoB.

YMeTh: MPUMEHATh (PU3UYECKHE 3aKOHBI;
TPaKkTOBAaTh CyTh (PU3MYECKUX SIBICHUMH,
BeIMYMH W  TOHATWH; pabotaTth ¢
nabopaTOpHBIM obopynoBaHueM;
WCIONB30BaTh  METOAWKH  (PH3UYECKHUX
U3MepeHH u 00paboTKu
9KCHEPUMEHTABHBIX JaHHBIX.

Brnagerts: HaBBIKAMH MIPUMEHEHUS
OCHOBHBIX OOIIC(PHU3NICCKUX 3aKOHOB U
OPUHOUIIOB;,  METOJOJOTHEH  peleHus
3ala4 W3 Pa3NIA4YHBIX pa3fesioB oOmei
(bm3uKky;  HaBBIKAMH ~ 00paboOTKM |
HHTEPIPETUPOBAHHUS pe3yIbTaToOB
JKCIIEPUMEHTA; MeTOoJIaMH (uzuKo-
MaTeMaTHYeCKOTO aHaln3a IS pelIeHus
€CTECTBECHHOHAYYHBIX 3a1a4 17§
¢uzngecKoro MOJIEJINPOBAHHUS B
WHXCHEPHOH IpaKTHKE.

@oHABbI OIIEHOYHBIX CPEICTB MO AUucHuNInHe «Dusuka»
Bonpockl K KOHTPOJIbHBIM padoTam:
TecTsl
2 cemecmp

1. MarepuanbHasi TOUKa JBHXKETCS BAOJb och OX, 3aBUCUMOCTb KOOPAUHATHL X OT

BPEMEHU [ UMEET BUJ X = 3+2¢+0,5¢%. Onpenenute 3Ha4EHUE CKOPOCTH TOYKH B

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

2. 3a 3 cekyHbl CKOPOCTh PaBHOMEPHO BbIpociia ¢ 3 kM/4 a0 39 km/4. OnpeaenuThb
YCKOPEHHE.

A) 12 xm/9?; B) 3,33 m/c?; B) 12 m/c%; T) 0,3 m/c?.
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3. OnpenennuTts yriaioByr CKOPOCTh TOUKHA PAaBHOMEPHO BPAIAIOLIECHCS CO CKOPOCTHIO
v=0,5 m/c o OKpyXHOCTH paauyca R=25 cM.
A) 0,5 pan/c; Bb)2pan/c; B) 0,02 pan/c; T')5 pan/c.

4. Ha marepHaibHYyI0 TOUKY JCHCTBYIOT ABE€ B3aUMHO NEPIECHINKYJSPHBIC CHUIIbI
0,3 Hu 0,4 H. PesynbpTupyromas cuiia 1eMCTBUS paBHa...
A)O0,1H; B)0,7H; B)0,5H; I)-0,1H.

5. C kakoil CuJION HYXKHO JACHCTBOBaTh Ha TEJIO MAaccOM m=3 KI, 4TO OBl OHO
JBUTAIIOCH C TOCTOSHHBIM yCKOpeHueM a=1,5 m/c*?
A)9H; B)2H; B)0,5H; I')4,5H.

6. K npyxune, pactsnytod Ha 3 cMm npwioxkena cwia 39 H. Hailtu xE€cTKoCTh

IIPY>KUHBL.
A)1,3H; B)1300H; B)117H; T) 1,17 H.

7. Uemy paBHa KHUHETHYECKas SHEPTHs I1apa Maccou 4 Kr, 00JIaJar0IIero UMITYJIHCOM
12 xr-m/c?
A) 36 Ix; b)24 x; B)18 Ix; I')6 Ix.

8. HaliTu MOMEHT MHEPIIMHA MATEPUAIBHON TOYKU C Maccol m=9 Kr, yJali€HHON OT
OCH BpalleHUs HAa pacCTOSHUE ¥=9 cMm.
A) 729 xr'm?; B) 81 xr'm?; B) 0,073 kr-m?; T') 1 kM2,

9. MomeHT uHepuuHu Koseca 5 kr-m?. Kakoli MOMEHT CHJI IPHJIOKEH K KOJIECY,
BpAIIAOIIEMYCs C YIII0BBIM yckopenueM £¢=0,02 pan/c??
A)0,4H-Mm; B)0,5H-M; B)0,004 Hw™m; T)0,1 Hwm.

10. OmnpenenuTs MOMEHT HMIyJbca Tela C MOMEHTOM HHEPUMU J=2 KI"M?,
BPAIIAIOIIETOCs C YTII0BOM CKOPOCTHIO =8 pajy/c.
A) 16 xrmM*/c; B) 4 xr-m%/c; B) 0,25 xr-m?/c; T) 1 kr-m?/c.

11. Ckonbko monekyn B 1000 mosb BemecTBa?
A) 6,02:10%; B) 10°; B) 6,02:10%; T') 100.

12. CkoJIbKO KOJIMYECTBA BellecTBa B 32 rpamMmmax kuciopoaa Oz?
A) 0,001 monb; B) 2 monb; B) 32 monb; ') 1 Mok,

13. Onpenenuth mossipayto maccy HoSOs.
A) 78-107 kr/monb;  B) 98-107° kr/monb; B) 98 xr/monb; T') 50-107 kr/mMoub.

14. Boipazuts Temneparypy 27 °C B enunniax uamepenns CHU.
A)273K; B)117°C; B)300K; I')27°C.

15. Kak u3MeHWTCs AaBICHUE HUACATBHOTO TIa3a, HAXOIALIETOCS B T€PMETUYHOU
€MKOCTH IipH noBbieHnu remneparypst ¢ 300 K go 450 K?
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A) BoIpactet B 1,5 paza; b) nonusutcs B 1,5 pasa;
B) Beipacter Ha 150 I1a; I') monusutcsa na 150 Ila.

16. Kak u3MeHHUTCS TaBIEHUE WEaTbHOIO ra3a Ipyu YBEJIMYEHUU KOHIIEHTPAIUH B 3
pa3a U CHUKEHUU TEPMOJUHAMUYECKON TeMIEpaTypsl B 2 pa3a’?

A) ymensmmres B 1,5 pa3a; b) yBenuuurcs B 1,5 pasa;

B) yBenuuurcs B 6 pa3; I') ymeHnpmmuTcs B 6 pas.

17. Kakas paboTa COBEpIIAETCS UAEAIbHBIM ['a30M [IPU PACIIUPEHUH OT 2 M> 110 7 M°
Y NIOCTOSTHHOM JiaBieHun 100kI1a?
A) 500 x/Ixx; b) 20 x/Ix; B) 50 mx/lx; I') 0,02 xJIx.

18. neanbHoMy razy cooOumin konyecTBo TernoTel Q=5 kJ[x. Kak uamenurcs
€ro BHYTPEHHsISI DHEPTUsl OH COBEPITUT padoTy A=3 kJ[xk?

A) yBenuuutcd Ha 2 k/[x; Bb) ymenwsmmutcs Ha 2 kJIx;

B) yBenmnuntcs Ha 8 k/[x; ') ymenbmurces Ha 8 kXK.

19. Onpenenuts K.11.J. poLEcca, €Cly ra3 MOJy4rl OT HarpeBaTesl KOJIUYECTBO
TemioTsl 9 kJk, a oxnagurento nepenan 6 kJx.
A) 1/4; Bb)2/3; B)1/2; T')1/3.

20. KakoBa Temmneparypa oxnagurens npu nukie Kapno, ecim k.m.a. nukina 0,2, a
temneparypa HarpeBarens 400 K?
A)333K; b)80K; B)320K; I')480K.

3 cemecmp

1. Kak wu3MmeHuTCsS cujla B3aUMOACHCTBHS [IBYX TOYEUHBIX 3apsifoB, €CIIH
AIEKTPUUYECKUIN 3aps] KaxIOro yBEIWYUTh B 3 pa3za, OJHOBPEMEHHO YBEIIUYUB
paccTosiHME MEX]ly HUMU B 3 paza?

A) He u3menurcs; b) yBenuuutcs B 3 pasa;

B) ymensiutes B 3 paza; I') yBenuuurcs B 9 pas.

2. KakoBa HamnpsKE€HHOCTb JJIEKTPUYECKOrO IIOJs, €CIM Ha TOYEHHBIA 3apsij
BennuuHbl 0,2 K neiictByer cuna 100 H?
A)20B/m; B) 500 B/m; B) 0,002 B/m; T') 20 B.

3. qCMy PaBCH MMOTCHIOHAJI SJICKTPUICCKOI'O I10JIA1 B TOYKEC, B KOTOpOﬁ BHGKTpI/I‘ICCKI/If/i

3apsia BenumauHoi 0,03 K obnanaer suepruei 0,18 [1x?
A)15B; b)0,054B; B)21B; I')6B.

4. HailTu »1€KTPOEMKOCTh JBYX KOHAEHCATOPOB, EMKOCThIO 3 MKD, COE IMHEHHBIX
MOCJIEAOBATEIBHO.
A) 0,67 Mmx®; B) 6 Mx®; B) 3 mxd; I) 1,5 Mx®.
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5. HailTu 351eKTpOeMKOCTh IByX KOHJIEHCATOPOB, EMKOCThIO 3 MK®D, COeMHEHHBIX

napajijieabHO.
A) 3 Mx®; Bb) 1,5 Mx®d; B) 6 Mx®; I') 0,67 MkD.

6. B omHOpOaHOE 2nekTprueckoe mojie ¢ HampsikeHHocTh £F=1800 B/M momectwu
JOUJIEKTPUK C AUIEKTPUYECKOW IPOHMIAEMOCTBIO &=0. KakoBa HampsKEHHOCTH

10JI1 BHYTPH JAUDJIEKTpUKA?
A) 300 B/m; B) 50 B/m; B) 150 B/m; I') 1080 B/wm.

7. Kakol 3apsij JOJDKEH MIPONTH Yepe3 MOMEPEUYHOE CEYEHNE NPOBOAHMKA 3a |
MUHYTY, 9YTOOBI TOK ObLIT paBeH 60MKA ?
A)10°Kn; B)60-10°Kx; B) 10°Km; T)3,610° Ku.

8. Kakoii Tok nmoreuet yepe3 pezuctop conporusieHueM R=2500 Om npu pa3zHoctu
MOTEHIMAJIOB Ha ero KoHuax 10B?
A)250 A; B)250mA; B)4wmA; T)4A.

9. Kakas sHeprus BblAENSAETCS B IPOBOJHUKE ¢ conpoTtuiienneM 300 OM 3a
NOJIMUHYTHI pU ITpoTeKaHuu Toka 200 MA?

A) 6 JIx; B) 1800 Ix; B)360 Jik; T')9 xJlk.

10. IBa pe3ucropa, conpoTuBiaeHueM 2 OM KaxIblii, COEINHEHBI TAPAJUIENBHO.
KakoBo conpoTuBiI€HHE TAKOTO COSTUHEHUS?
A)40M; B)10M; B)20Owm; TI')3Owm.

11. Dnexrpon (3apsx -1,6:10°Kn) Bueren co ckopocTeio V=5 M/C B 0THOPOIHOE
mMarHutHoe nosne B=300 MxTn nepneHaAuKyasipHO JIUHUAM UHIYKIUU. OnpeaenuThb

3HAYCHHUEC CUJIBI, HeﬁCTBYIOHIeﬁ Ha IIPOTOH B MAaruHuiTHOM II0JIC.
A)2,410°H; B)2,4102H; B)2410"°H; T)0H.

12. Kak n3MeHuTcs cuiia AEUCTBUSA OJJHOPOJHOIO MArHUTHOTO TTOJISL HA DJIEKTPOH,
€CJIM YTOJI MEXTY CKOPOCTBIO JIEKTPOHA U BEKTOPOM MArHUTHOW MHAYKIIUU
n3MeHHUTH oT 30° 1o 90°?

A) yBenuuutcd B 2 pa3a; b) ymenblutes B 2 pasa;

B) yBenuuutcs B 3 paza; [') yMeHnbmuTcs B 3 pasa.

13. Onpenenute BepHOE HarpaBieHue cuiibl JIopeHa A1 OTPUIIATENIbHOTO 3aps/ia.
—

v Av Ay Ay
-q E’i -q _IL): _B’ FI El §
{‘} | @ = P - s
— — -q 'L]
F. F.
A b B r

14. OnpenenuTh BEpHOE HANPABICHUE JTUHUN UHAYKIUU MAarHUTHOTO OIS
PSAMOJIUHENHOTO MPOBOJHUKA C TOKOM.
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15. Kak u3MeHUTCS MHAYKIIUSI MAarHUTHOTO TOJIsI, CO3/]JaBa€MOTr0 OECKOHEUHO
JUTMHHBIM MTPOBOJIHUKOM, €CJIM CHIIy TOKa YBEJIMYUTH B 1,5 pa3a, a TOuky
HAOJIIOICHNS YIAIUTh Ha paccTosiHue B 3 pasa Oouibliee?

A) ymenpmutcs B 2 pa3a; b) yBenuuutes B 2 pasa;

B) ne uamenurcs; I') ymensmmres B 1,5 pasa.

16. Eciiz cuity TOKa B IByX MMapajuIeNIbHBIX IPOBOJIAX YBEJIMYNUTH BJIBOE, a
pacCcTOSIHME MEX]ly HUIMU YMEHBIIUTD B 3 pa3a, TO CUjla UX B3aUMOJICUCTBHUSL. ..
A) yBenmuuutes B 12 pa3; b) yBenuuurcs B 6 pas;

B) ymenpmutes B 6 pa3; I') ymensmutcs B 12 pas.

17. Inockuii koHTYp mmoniaaso S=200 CM? HaXOJHUTCS B TIOCTOSSHHOM OZHOPOHOM
MarHuTHOM MoJie ¢ uaaykuueid B=0,3 Txn Tak, 4To TMHUM MAarHUTHOM WHAYKIIHU
MPOHU3BIBAIOT IIOMIA b 101 yriioM 60° kK HopMmanu KoHTypa. Onpeaenurs NOTOK

MarHUTHOW MHIYKIIMH Yepe3 KOHTYP.
A) 0,03 B6; b)0,3B6; B)30B6; I')3 mBo6.

18. Kak u3MeHHUTCSI TOTOK MAarHUTHOM MHIYKIIMU Yepe3 KPYTJIbIM IIJIOCKUM KOHTYP,
€CJIM MarHuTHas UHAYKIUS YMEHBIIUTCS B 3 pa3a?

A) yBenuuuted B 3 paza); b) ymenwsmutes B 1,5 pasz;

B) ymenbmutcs B 9 pa3; I') ymenbmutes B 3 pasa.

19. MarHuTHBIN IOTOK Y€pe3 NPOBOAIINN KOHTYP U3MEHSAETCS PABHOMEPHO TakK, YTO
3a 5 MunyT Bo3poc ¢ 0 B6 1o 10 B6. Onpenenuts 31C B KOHTYpE.
A)0,5B; b)2B; B)0,03B; I)50B.

20. ITpoBopsias pamka 1iomaas S=9 cm? BPAIIIAETCA C YTII0BOM CKOPOCTHIO 0=6
¢! B oqHopogHoM MarauTHOM mose ¢ B=0,45 Ti. Onpenenurs MaKCHMAIBHOE
3Hauenue JJIC B pamke.

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

21. KakoBa u3nyuaresnsHocTh R abcomoTHO yepHOTro Tena npu temmneparype 20 °C?
A) 9 MBr/M?*; B) 418 Br/m?; B) 1,710 Br/m?; T') 1 MmxB1/m2.

22. Kak U3MEHUTCS U3IIy4aTeIbHOCTh a0COIIOTHO YEPHOTO TEJa, €CIIU TEMIIepaTypa C
300 K yBenuuunach Ha 300 K?

A) yBenuuutcs B 4 pa3a; b) yBenuuutcs B 2 pasa;

B) yBenuuurcs B 16 pa3; I') He usmenurcs
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23. KakoBa njiiHa BOJIHBI, HA KOTOPYIO MPUXOAUTCS MAKCUMYM DHEPIUU U3Iy4YCHUS
a0COJIFOTHO YepHOTO Tejia Ipu Temieparype 36,6 °C?
A) 9,37 mxm; B) 79,23 mxm; B) 0,63 mxMm; T') 0,48 MxMm.

24. Onpenenuts Maccy (HOTOHA U3ITYUSHHS C JUTMHOM BOJIHBI 550 HM.
A)9,1-10% kr; B) 1,67-10% kr; B)4,02:10% kr; T) 6,67-107"" k.

25. KakoBa paboTa BbIX0Jla JIEKTPOHOB U3 MeTajuia, eciau GoTtorddexT HaunHaeTCs
pu yacToTe usnydenus 5,28+10' ' u Boime?
A) 3,510 IIx; B) 1,610 Ix; B) 4,0:10"° IIx; IN)4,7-10°7 Tx.

26. CornmacHo mnoctyinaraMm bopa, ompenenuTs MOMEHT HMITyJbca d3JEKTPOHA Ha
cranpoHapHoi opoute ¢ n=3. [loctosunas [Tnanka 7=1,05-10"* IIx-c.
A) 3,15:103* ITx-c; B) 1,05-103 JIx-c; B)2,1-1073* Ix-c; T)4,2:10°3* Ix-c.

27. SInpo sBe’ umeer...
A) 4 nelitpona u 7 npotoHoB; b) 4 HeliTpoHa u 3 MpOTOHA;
B) 4 npotona u 7 HeiitpoHoB; 1) 4 mpotoHa u 3 HEUTpOHA.

28. Uemy paBHO cCpeHEe BPEMS )KU3HU T PAAMOAKTUBHOIO S1]Ipa, €CJIM MOCTOSTHHAS
PaIMOaKTHBHOTO pacnana pasHa 1 u!?
A)0,28:103¢c; B)60c; B)3600c; Il c.

29. Kak u3MEHHTCS aKTHBHOCTH M30TOIA C IOCTOSHHOM PaJlOaKTHBHOTO paciaia
A=1 mun! 3a Bpemsa t=41,6 ¢?

A) yMEHBIIUTCS TI0YTH 10 Hyls; b) ymensmmtes B 1,4 pasa;

B) ymenbinurcs B 1,17-10'8 paza; T') ymensmurcs B 2 pasa.

30. B pesymnbrate saepHoii peakuuu N!'*+He*—X+H' o6pasosanocs sapo X.
CKOJIBKO HYKJIOHOB BXOJUT B COCTaB siipa X?

A)17; B)S; B)9; T)0.

KpnTeplm 1 IKaJga O€eHUuBaHUA 10 OHCHOYHOMY CPEACTBY «TecTbI»

[IIxana OlIEHUBAHUS Kpurepuit onienuBanus
(MHTEpBAJ OAJLIOB)
5 KoHTposbHas paboTa BBIOJIHEHA Ha BEICOKOM YPOBHE (IPaBUIIBHEIC
otBethl nanbl Ha 90-100% Bompocos/3amaq)
4 KonTponbHas paboTa BBIITOIHEHA HAa CPETHEM YPOBHE (ITPaBUIIbHBIC
OTBEeTHI AaHbl Ha 75-89% Bonpocos/3anay)
3 KoHnTposbHas paboTa BBITOJIHEHA HA HU3KOM YPOBHE (TIPaBUJIBHBIC OTBETHI
nansl Ha 50-74% Bompocos/3anaq)
2 KonTponbHas paboTa BEIITOIHEHA HAa HEYIOBIETBOPUTEIIEHOM YPOBHE
(mpaBuUJIbHBIE OTBETHI aHbl MeHee ueM Ha 50%)
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OueHouHbIe CpeACTBA ISl MPOMEKYTOYHOM aTTecTaluy (3K3aMeH)
Teopernueckune BONpocCkI
2 cemecmp

. Cucrema orcuera. Tpaekropus. IIyts. [lepemenienue.
. CkopocTts. YckopeHne. TaHreHIMaIbHOE 1 HOPMAJIBHOE YCKOPEHHE.
. KunemaTuka u XxapakTepuCTUKH BPAILIaTEIbHOTO ABUKEHHUS.
. 3akonsl Hetorona. Cuna. Ummynsc. Macca.
. Cunbl B npupoze. Bunpl B3auMoaencTBUS.
. 3aKOH COXpaHEHHUs UMITYJIbCa.
. IB>KEeHME Tena NEPEMEHHON MacCBhl.
. KorcepBatuBabie cuiibl. PaGoTa. MoOIHOCTG.
. Kunetnueckas sneprus. [loTeHnmanbHas SHEprusl.

10. 3akoH cOXpaHEHUs SHEPTUN.

11. Hentp Macc. [IBrkeHue HeHTpa Macc TBEPAOTO Tea.

12. Mowment unepuun. Teopema IlTelinepa.

13. Kunernueckast sHEprus BpalleHHUs.

14. MomeHT cuibl. MOMEHT UMITYJIbCA.

15. Pabora nipu Bpamienuu teaa. OCHOBHOE ypaBHEHUE TUHAMUKU
BpaIIaTeIbHOTO JBUKEHUS.

16. 3akOH coOXpaHEHUSI MOMEHTA UMITyJIbCa.

17. IIpeo6pazoBanus ["anunes. [Toctynater CTO.

18. IIpeobpazoBanus Jlopenna. CiencrBus u3 nmpeodpazoanuii Jlopena.

19. HennepunaibHble CUCTEMBI OTCUETA.

20. KonebarenpsHblil mporiecc. ['apmonndeckue konedbanus. Y paBHEHUE
rapMOHUYECKUX KosieOaHuii. XapaKTepUCTUKH KOJIeOaHUH.

21. VYpaBHeHHE 3aTyXarOIIMX KOJCOAHHI U €T0 pelieHue.

22. YpaBHeHHUE BbIHYKJCHHBIX KOJIeOaHUH U ero perienue. Pezonanc.

23. IlpyxuHHb1M MasTHUK. PU3NYeCKUN MaATHUK. MaTreMaTH4ECKU MasTHHK.

24. Cno)xeHue rapMOHUYECKUX KOJIEOaHHI.

25. MexaHn4yecKkre BOJIHBI. YpaBHEHHE Oeryied BOJHbI. AMIUIMTYJa, 4acToTa,
JUIMHA BOJIHBI, (pa30Basi CKOPOCTh BOJIHBI. BoIHOBOE ypaBHEHHE.

26. IIpunuumn cynepno3uuuu BosiH. MaTepdepenims BonH. CTosure BOJIHBI.

27. 3BykoBble BOIHBL. DPdekT Jomnepa. Yabrpazsyk. MH(ppa3Byk.

28. Cuna Apxumena. Y CoBHe IJIaBaHUS TEJl.

29. YpaBHEeHHE HEPA3PHIBHOCTU CTpyW. YpaBHeHue bepnymmm. JlamunapHoe u
TypOyneHTHoe TeueHue. Yuco PeitHombaca.

30. OcHOBHBIE TIOJIOKEHUSI MOJIEKYIsipHO-KMHeTHnueckoil Tteopuun (MKT).
OCHOBHBIE MOHATHUS U ONPEEICHUS MOJIEKYJIAPHON (DUBHUKH.

31. Uneansubiii T1a3. CBOWMCTBa HJ€aIBHOIO rasza. TepMOIWHAMUYECKUE
napameTpbl COCTOSHHUSI.

32. OcnoBHoe ypaBHenne MKT (VYpaBuenue Kinaysuyca). VYpaBHeHHe
COCTOSIHUSA HUjiealibHOTO raza (YpaBuenne MenaeneeBa-Knaneiipona).

33. U3ompoueccol, 3aKOHBI U30MPOLIECCOB. P-V IHArpaMMbl H30ITPOLECCOB.

O 00 IO\ bW =
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34. YpaBuenune Ban-nep-Baanbca. [lTonpaBku ypaBHenust Ban-nep-Baanbca u
ux pusnueckuii cmpici. M3otepmbl Ban-nep-Baanbca.

35. Pacnipenenenne MakcBemia. XapakTepHbIE CKOPOCTH paclpeeieHUs
Makcsenna.

36. Pacnipenenenue bonbimana. bapomerpuueckas popmyina.

37. SIBneHuss TepeHoca B TEPMOAMHAMUYECKA HEPABHOBECHBIX CHUCTEMax.
TemnonpoBonuocTs. Juddysus. Bs3kocTs.

38.Yucno  cremeHeid  cBOOOIBI  MOJEKYJbl. BHyTpeHHsiE — sHeprus
TEPMOJIMHAMHYECKON CUCTEMBbI. 3aKOH PaBHOPACIPEICIICHUS SHEPTUU IO CTEIECHSIM
CBOOO/IBI.

39. Pabora, coBepiiaemas CUCTEMOM MpuU U3MEHEHUU o0bema. OrmpeseneHue
paboThI, COBEpIIAEMON TEPMOAMHAMUYECKOIN CUCTEMOM MPU U30IPOLIecCax.

40. Ilepoe Hawano TtepMmoauHamMuku. CleACTBHS U3 MNEPBOTO Hayaja
TEpMOJMHAMUKHU. MI3MEeHEeHne BHYTPEHHEN SHEPTUU ITPU U30IIPOLECCaX.

41. KonndecTBo TEmiIoThl. AMabaTUYECKUi Mpolecc. YpaBHEHHE aauadaThl.
P-V nmuarpamma agmabaTudeckoro mpoiecca.

42. TemioeMKOCTb. YpaBHeHne Maiiepa. IToka3arenn agnadaTel
(xoaddunment [lyaccona).

43. [TouTpOonHBIN OpOoLECcC. Y PaBHEHUS MOJUTPOIIBI, TOKA3aTENIb MOJIUTPOIIBI.
[TokazaTenp MOIUTPOIIBI JJ151 U30ITPOLECCOB.

44. TennoBass mamuHa. Kpyrosele mpoueccel: p-V amarpamma, pabora mnpu
kpyrosom npouecce, KIT/I.

45. lMukn Kapno: p-V nmarpamma, omnmcanue mnpoueccoB uukna, KII/I.
Teopema Kapno.

46. TepMoaguHAMHUECKOE ONIpE/ICIICHHE SHTPOIHH. Craructuyeckoe
onpenaesieHue SHTponuu. OCHOBHBIE CBOMCTBA YHTPOIIHH.

47. I3MeHeHue  JHTPONMM  TpU  HU30Mpoleccax.  Bropoe  Haudano
TepMoauHaMuKU. ClIeICTBUS U3 BTOPOro Havyalla TEPMOJUHAMUKH.

3 cemecmp

1. DnexTpudeckuii 3aps ¥ 3aK0H ero coxpaHenus. 3akoH KymoHa.

2. Dnekrpudeckoe nosie. HanpsieHHOCTh 3JIEKTPUYECKOTrO MOJIS.

3. Teopema ['aycca u €€ mpumeHeHue.

4. PabGota mipu nepeMeIieHnu 3apsia B dJIEKTPUUECKOM MOJIE.

S. Hupkynsauusa Bexkropa E.

6. IloreHnnan u pa3HOCTh MOTEHLIUAJIOB. DKBUITOTEHIIUAIbHBIE TOBEPXHOCTH.

7. CBsI3b MEX]y HANIPSIKEHHOCTHIO U TOTEHLIUATIOM.

8. JIMdIIEKTPUKY U IPOBOJHUKHU B DIIEKTPUUECKOM IIOJIE.

9. BEKTOp 31EKTPUUECKOTO CMEILIECHUSI.

10. DnexrpoemkocTh. Konaencarop. CoeiMHEHUE KOHACHCATOPOB.

11. DHeprus 3apsHKEHHOTO KOHAEHCATOpa. DHEPTUS IIEKTPUUECKOTO TOJIA.

12. IlocTosiHHbIfl  3nekTpuueckuid TokK. Cuia Toka, IUIOTHOCTh — TOKAa.
Conporusnenue. dnekrpoasuxyias cuna (31C).

13. 3akon Oma 7151 yyacTKa U IMOJTHOM 1eTH.

14. 3axon Jlxxoyns-Jlenua.
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15. Pa3BerBnennsie anexTpudeckue rend. [Ipasuna Kupxroda.

16. MarnutHOe mosie. MarHuTHasi MHIYKUMS W HANPSKEHHOCTh MArHUTHOTO
TOJIA.

17. 3akon buo-Casapa-Jlamiaca u ero npuMeHeHHE.

18. B3aumozpeiicTBrie TOKOB. 3aKOH AMriepa.

19. DnexTpuyeckas yactuua B MarHuTHoOM mosie. Cuita Jlopena.

20. CuitoBble JIMHUM MarHutHoro noist. Hupkymsus BekropoB B u H. Teopema
0 MTOJTHOM TOKE.

21. MaruuTHbIi OTOK. PaboTa 1o nepeMenieHnto Toka B MarHUTHOM TIOJI€.

22. SIBnenue 3meKTpOMarHuTHOM MHAYKIMH. 3akoH Papanes. Bpamenue
PaMK{ B MATHUTHOM TIOJIE.

23. SIBnenne camonHAyKUMU. NHIYKTUBHOCTh KOHTYpA.

24 VI3MeHeHue TOKa MPY 3aMbIKAaHUH 1IENU U PA3MbIKAHUHU LIETIH.

25. DHeprusi MarHUTHOTO MOJIsl. DHEPrUs KOHTYpa C TOKOM.

26. Konebatenbubli  KOHTYp. CBOOOJHBIE SJIEKTPOMArHUTHBIE KOJIEOaHMUS.
®opmyna TomcoHa.

27. 3aryxatoniue 1 BhIHYKJICHHBIEC SJIEKTPOMArHUTHBIE KOJeOaHMUsl.
HuddepennmansHoe ypaBHEHHUE KOJICOAHHH U €TO pelieHuE.

28. [lepemennsiii Tok. 3akoH OMa JJi11 IEPEMEHHOT0 ToKa. MOITHOCTh
NIEPEMEHHOr0 TOKa. BEKTOpHbIE quarpaMMel.

29. OCHOBHBIE 3aKOHBI FeOMeTpruecKor onTukd. [ Ipuamn depma.

30. ®opmyna ToHkoW JMH3BL. [locTpoeHue H300pakeHWH B TOHKUX JIMH3AX.
dokyc, (hoKyCHOE pacCTOSIHUE, ONTHYECKAs CHJIa.

31. Unrepdepennus ceta. Judpakims cera. [Ipumepsi.

32. Iongpuzaius cBeta. 3akoH Mamoca. 3akoH bprocrepa.

33. Iornomienue cBeta. 3akoH byrepa.

34. IlpeacrapieHue cBETa KaK 3JIEKTPOMATHUTHOW BOJIHBI.

35. TenioBoe U3Iy4YEHHE U €T0 XapakTepucTuku. 3akoH Kupxroda.

36. AbcomtotHo uepHoe Teno. Gopmyna Penes-Jxxunca.

37. 3akonsl cmenieHus: Buna. 3akon Credana-bombimana.

38. ®opmyna [Ltanka. ®OTOHBI.

39. JlaBnienue cBeta. ®otorddexr. YpaBHenue dotodrddexra.

40. Db dexr Kommnrona.

41. fAnepnass moxmens aroma. Ilocrynmatel bopa. Atom Bomoponga u
BOJIOPOJI0TI01I00HEIE aTOMBI 10 bopy.

42. Bonnsl ne bpoiinsa. CooTHONIEHNE HEONIPEAETIEHHOCTEN.

43. BonnoBas ¢yHkius. Ypasaenue llpenunrepa.

44. AToMm BoopoJa B KBaHTOBOM MexaHuKe. KBaHTOBbIe uncna. GepMUOHBI U
6030ubl. [Tpunuun [Maynu. [lepuonnyeckas cucrema sneMeHTOB MeHieneena.

45. CocraB ¥ XapaKTEPUCTUKH aTOMHOTO Sipa.

46. ledekT Macchl U IHEPTHUS CBSI3U Spa. DHEPreTUKA AJIEPHBIX PEAKIIUH.

47. PaanoakTUBHOCTh. 3aKOH PaJIMOAKTUBHOrO pacnaga. AKTUBHOCTb.

48. SAnepHble peakuuu: o-pacnai, f-pacnal, y-uznydenue. [IpaBuna cMenieHus..
Heittpuno

49. Peakuuu JieJI€HUs] U CUHTE3a aTOMHBIX si7iep. S IepHbIe peakiuu Mo/
JICCTBUEM HEUTPOHOB. LlenHbie peakuum.
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IIpakTHyeckue 3a1aHUusA
2 cemecmp

3agaya 1. /[BKeHue MaTepuajbHOM TOUKM 3aJaHO ypaBHEHUEM x=At+Br,
rae A=4 m/c? B=-0,05 m/c?>. Onpenenuts MOMEHT BPEMEHH, B KOTOPBIA CKOPOCTH U
TOYKH paBHa HyJ10. HaliT B 3TOT MOMEHT BPEMEHU KOOPIUHATY U YCKOPEHUE.

3apava 2. MarepuanbHasg TOYKa BpamjaeTcs Ha paccTossHUU r=20 cM BOKPYT
HENOABWKHOM ocu 1o 3akoHy @=A+Bt+CP, rtme A=3pan, B=-1pan/c’,
C=0,1 pan/c>. B wmomeHT Bpemennm (=10cC ONpENEIUTh TAHTCHIHMANLHOE dr,
HOPMAaJIbHOE @, Y TIOJIHOE d YCKOPEHUS TOUYKH.

3apaya 3. Ha rmankom ctojie JexuT Opycok maccoit m=4 kr. K Opycky
MPUBSI3aHbBI JBa IIHYypa, MEPEKUHYTHIE Yepe3 HEMOABUKHBIC OJIOKH, MPUKPEIIIEHHBIC
K NPOTHUBOIOJOXHBIM KpasMm cToyia. K KOHIIaM IIHYpPOB MOABEUIEHBI TUPH, MAaCChI
KOTOpbIX mi1=1 Kr U m>=2 kr. HaliTu yckopeHue, ¢ KOTOPbIM JIBUXKETCS OPYCOK, H
CHJIy HATSDKEHUS KaXKI0ro U3 HIHYpoB. Maccoii 6JI0KOB U TpEHUEM MpeHeOpeb.

3agaua 4. MarepruasibHasg TOYKa MacCoOM m=3 KI' ABHXKETCSA MOJ JECHUCTBUEM
HEKOTOpOM cuibl F cormacHo ypasHenuto x=Cr+Df, rne C=2 m/c?>, D=-0,1 m/c’.
Haiitu 3HadeHust 3TON CHIIBl B MOMEHTHI BpeMeHU fi=1c u H=2 c. Onpeneauts
MOMEHT BPEMEHH, KOTJIa CHJIa paBHA HYJIIO.

3agaua S. Opyaue, )KeCTKO 3aKpeIIEHHOE Ha KeJIe3HOA0POKHOM miatdopme,
IPOU3BOJAMUT BBICTPEII BJIOJIb MOJOTHA KEJIE3HOW TOPOru moj yrioM ¢=60° K JIMHUH
ropusonTa. Onpenenutb ckopocTh U oTKata miat@opMbl, €ClIU CHApA] BbUIETAET CO
ckopocThio v=600 m/c. Macca mmaTdopMbl ¢ opyaueM u cHapsgamu M=15 T, macca
oaHoro cHapsiga m=20 Kr.

3agaua 6. Illap maccoit mi=10 kr, IBIXYIIUICS CO CKOpPOCThIO 01=4 M/C,
CTAJIKUBAETCS C IIApOM Maccoll my=4 Kr, CKOpPOCTb 02 KOTOporo paBHa 12 m/c.
Cuuras yaap npsiMbIM, HEYNIPYTUM, HAUTH CKOPOCTh 1 IIAPOB IOCJE yJapa B ABYX
ciaydasix: 1) Manbplii 1map HaroHseT OOJBIION Imap, ABWKYIIMICS B TOM K€
HaIpaBJICHUH; 2) APkl IBUKYTCS HABCTPEUy APYT APYTY.

3agpaya 7. Jlia cxarus npykMHBI HAa X1=1 CM HYXHO TPHIIOKHUTH CHILY
F=10 H. Kakyto paboTy Hy»HO COBEpPIUINTH, YTOOBI CXKATh NMPYKUHY Ha X2=10 cm?

3agaua 8. OnpenenuTh JMHEUHYIO CKOPOCTh U IEHTpA IIapa, CKaTUBILIETOCH
0€3 CKOJIbKEHHSI 0 HAKJIIOHHOM IJTIOCKOCTH BBICOTOM A=1 M.

3agaya 9. Touka coBepliaeT TrapMoHUYeckue Kosebanus. Haubombinee
CMEIIICHUE Xmax TOUKH PABHO S5 CM, HAMOOJbIIAsS CKOPOCTh Umax= 10 cM/c. Haiitu
YTJIOBYIO YaCTOTY @ KOJIEOAaHUN U MAaKCUMAJIbHOE YCKOPEHUE dmax TOUKH.

3apaua 10. I'py3uk maccoit m=400 1, MOJABEIICHHBINA K MPYXUHE, KOJEOIeTCs
1o BepTUKaH ¢ repuogoM 7=1 c. Onpeaenursb KECTKOCTb k TIPYKUHBI.

3apaua 11. CKoIbKO aTOMOB COAEPKUTCS B PTYTH: 1) KOJIMYECTBOM BEIIECTBA
v=0,2 mouib; 2) maccoit m=1 r?

3agaua 12. OnpenenuTs KOJIMYECTBO BELIECTBA V BOAOPOJA, 3AMOIHSIOLIETO
cocyr 06beMOM V=3 11, ecin KOHLIEHTpALUs MOJIEKYJI ra3a B cocyae n=2 108 m™>,

3agaua 13. B 6amnone naxonutcs ra3 npu temmeparype 71=400 K. Jlo kakoii
TeMIlepaTypbl 7> HaJl0 HArpeTh ra3, 4TOObI €ro JaBiIeHUE YBEJIUYUIoch B 1,5 paza?
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3apauya 14. bamion BmecTuMocThio V=201 3amojHEH a30TOM IIpHU
temriepatype 7=400K. Korma uacte raza u3pacxoioBasid, JaBJICHHE B OaJIOHE
nonuswiocb Ha Ap=200 klla. Onpenenute Maccy m H3pPacXOJIOBAHHOTO Trasa.
[Ipouecc cunTaTh H30TEPMUYECKUM.

3apava 15. OnpenenuTs IIIOTHOCTH p BOASHOIO Iapa, HAaXOSIIETOCS IMOJ
nasieHneM p=2,5 Ila u umeromero temneparypy 7=250 K.

3amaua 16. MpeanvHblidi ra3 coBepmaer nukil KapHo npu temmeparypax
xonoguinbHuKa 1>,=290 K u termmoornarunka 71=400 K. Bo ckonpko pa3 yBeauuuTcs
KIIJI # umkia, eciy TeMIepaTypa TeIUIOOTAaTYMKa Bo3pacTeT 10 71 =600K?

3apaua 17. I'a3, coBepmaromumii nukia Kapho, otaan teronpueMHuKy 75%
TEIJIOTHI, TOJYYEHHOM OT TemnootaaTuuka. Onpenenuts TeMmieparypy 12
TEIUIONPUEMHHUKA, €CIIU TeMItepatypa terooraatuuka 71=400 K.

3anava 18. [Ipu kakoli Temmeparype CpenHssi KHHETHUYECKas JdHEpPrus <e&,>
TIOCTYIATEIBHOTO IBMKEHHS MOJICKYJIBI ra3a pasHa 4,14 10 2! JIx?

3 cemecmp

3apmauva 1. 3apsasr O1=1 MmxkKn u Or=-1 MxKi1 HaxopsiTcs Ha paccTOSTHUU
d=10 cM. OmpeenuTh HAMPSKEHHOCTh £ U MOTEHIMAN ¢ TOJIs B TOYKE, Y/IaJICHHOM
Ha pacctostHue r=10 cM OT mepBOro 3apsia U JieKalledl Ha JMHUHU, NPOXOAsIIeit
yepe3 NEepBbIN 3apsl NEPIEHANKYISIPHO HanpaBieHuio oT Q1 K Oo.

3agaua 2. Ha nByX O€CKOHEUHBIX MapajlIEIbHBIX IJIOCKOCTSIX PaBHOMEPHO
pacIpeneNneHsl  3apsaabl ¢ IIOBEPXHOCTHBIMH ILIOTHOCTAMH  01=0,2 MkKi/M> 1
0,=-0,3 MkKi1/M?. OnpeienuTh HanpssKEHHOCTD TI0JIS MEXKIY U CHAPYIKHU ILIOCKOCTEH.

3apava 3. /[Ba xonueHcatopa 3iyiekTpoeMKocTIMU Ci1=3 MK® u C>=6 mx®d

COEIMHEHBI MapajuleNibHO U TprcoenuHensl K 6atapee ¢ DJIC =120 B. Onpenenuts
3apsiabl 01 1 > KOHJIGHCATOPOB U Pa3HOCTH noTeHIuanoB Ui u Uz Mex Iy 0OKIIaIoK.

3anaua 4. Tpu xkonaencaropa eMkocTsIMH C1=1 Mk®D, (2=2 MKD u C3=3 mMx®d
MOTYT OBITh COEQUHEHBl NapajuIeIbHO WIM MOCHeAoBaTeabHO. B KakoM ciydae
€MKOCTh OaTapeu KOHJIEHCATOPOB OOJIbIIIE U BO CKOJIBKO pa3?

3agaua S. Cuna Toka B IPOBOJHHUKE paBHOMEpHO Hapactaet oT /o=0 1o /=3 A
B TeueHue Bpemenu =10 c. Onpeaenuts 3apan O, NpOMEANINNA B IPOBOJIHHKE.

3apaua 6. Tpu pesucropa conpotusieHusiMu Ri=1 OMm, R>=2 Om u R3=3 Om
MOTYT OBITh COEIMHEHBl NapajyIeIbHO WM IOCJEeA0BaTeNbHO. B kakom ciydae
CONPOTHUBJIEHUE OOJIBIIIE U BO CKOJBKO pa3?

3apava 7. Cuiia Toka B IpoBOAHUKE conpoTusiieHrneM R=100 OM paBHOMEPHO
HapacTtaeT OT [p=0 10 Inax=10A B Teuenue Bpemenn 1=30c. Onpenenuts
KOJIMYECTBO TEIUTIOTHI (J, BBIIECIUBIIEECS 3a 3TO BPEMS B IPOBOAHUKE.

3amaua 8. Ilo npoBoay, COrHYyTOMY B BHJI€ KBaapaTa co CcTOpoHOU 60 cM,
TEYeT MOCTOSHHBIN TOK 3 A. HallTh MHAYKIMIO MarHUTHOTO TOJISI B LIEHTPE KBaIpaTa.

3agaua 9. [lo 0OMOTKE OYEHb KOPOTKOW KaTyIIKH paguycoM r=16 cM Teder
Tok [=5A. Ckoinbko BHUTKOB N TIPOBOJIOKM HaMOTaHO Ha KaTylIKy, €clid
HaAMPsHKEHHOCTh H MarHWTHOTO T0JIA B €€ 1ieHTpe paBHa 800 A/m?

3anava 10. /[Ba 1nMHHBIX HNapaJuIEIbHBIX MPOBOJA HAXOMATCS HA PACCTOSIHUU
r=5 cM oauH ot Apyroro. [Io mpoBogamM TEKyT B MPOTHUBOIOJIOKHBIX HAIIPABICHUIX
onuHakoBble TOKM 10 A kaxzapli. HaliTy HanmpsyKeHHOCTh MarHUTHOIO TIOJISI B TOUKE,
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HaXOJSIIEICs Ha PACCTOSIHUM #7=2 CM OT OJIHOTO U #2=3 CM OT APYroro mpoBo/ja.

3agaua 11. Ilpsamoii mpoBon mmuHOoM /=10 cM, MO KOTOPOMY TEYET TOK
[=20 A, HaxoauTcsi B OJHOPOJHOM MAarHWTHOM Tnone ¢ uHaykuuet B=0,01 Tu.
Haittu yron a Mexay HarpaBJIeHUSMU BEKTOpA B U TOKA, €CJIM HA IPOBOJ ACUCTBYET
cuia 10 mH.

3agaua 12. Beruucnute paanyc R Iyru OKpy>KHOCTH, KOTOPYHO OITHCHIBAET
IIPOTOH B MArHUTHOM MOJIe ¢ MHAyKOMen B=15 mTn, ecin CKOpoOCTh U NMPOTOHA
paBHa 2 Mwm/c.

3agaua 13. B oxgHopogHOM MarHuTHOM moJsie ¢ wuHaykmuen B=0,01 Tn
HAXOJUTCS MPAMOU MPOBOJ JUIMHOW [=8 CM, pacrloJIOKEHHBIA MEePICHIUKYISIPHO
nuHusIM uHayknuu. [1o npoBoay Tedet Tok /=2 A. [log aeficTBUEM CHII MOJIS IPOBOJ
nepeMecTHIICS Ha paccTostHue s=5 cM. Haiitu paboty 4 cun nods.

3anaya 14. B oxgHOopomHOM MarHWTHOM none ¢ uHaykuuen B=0,35 Tn
paBHOMEpHO ¢ uactoToii n=480 mun'' Bpamaercs pamka, comepxkamas N=500
BUTKOB IuIomansio S=50 cm?. Ochb BpallleHUs JIEKUT B IUIOCKOCTH DPaMKH U
NepHeHIUKYJIIpHA JIUHUSAM UHAYKIUKU. Onpenenuts Makcumanbuyto 3/1C nHaykuuu
Emax, BOSHUKAIOIIIYIO B paMKe.

3amaya 15. B uenu men toxk /=50 A. VICTOYHHUK TOKAa MOXHO OTKJIIOYHUTH OT
Lenu, He pa3peiBad ee. Onpenenuts cuity Toka yepe3 1=0,01 ¢ mociie oTkiroueHus ee
oT uctouHuka Toka. Conporupienue 1menu R=20 Owm, ee uHAYKTUBHOCTH L=0,1 ['H.

3apavya 16. MnnyktuBHocTh L Karymiku (6e3 cepaeunuka) paBHa 0,1 mIH.
[Ipu kako¥ cuie Toka / 3Heprusi W marautHoro noiig pasia 100 mxJ[x?

3agaua 17. KonebarenbHbIil KOHTYp COCTOUT U3 KaTyIIKH WHIYKTUBHOCTBIO
L=20 MxI'H 1 koHAEHCaTOpa EKTPoeMKOCThi0 C=80 HD.

3apava 18. UMuayktuBHocTh L kosebarenbHOro koHtypa paBHa 0,5 mI'H.
KakoBa gomxHa ObITh 2IEKTpOeMKOCTh C KOHTYpa, YTOOBI OH PE30HUPOBAII HA JTTUHY
BOJHBI A=300 m?

3anava 19. [Totok 3HEprUM, U3TydaeMblii N3 OKOLIKA IUIABUIIBHOM II€YH, PABEH
34 Br. Onpenenuts Temneparypy 7 1edu, eCiu IUIoaas OTBEPCTHS S=6 cM?,

3amauya 20. MakcuMyM = CHEKTpPajJbHOW  IUIOTHOCTH  DHEPreTHUYECKOU
CBETUMOCTH 3B€3/Ibl COOTBETCTBYET JjuHE BOJHBI A=550 HM. Ornpeaenursb
TEMIIEPATYPY MOBEPXHOCTH 3BE3BI.

3apaua 21. Onpenenuth paboOTy BbIXOJa A DIIEKTPOHOB W3 HATpHUA, €CIU
KpacHas rpanuia ¢poroddpdexra 10=500 HM.

3amauya 22. Ha mnoBepXHOCTh JHUTUS NAJa€T MOHOXPOMATUYECKUU CBET
(A=310 aM). YT0OBI IPEKPATUTH IMUCCHUIO DIIEKTPOHOB, HY>KHO MPHIOKHUTH 33J1€PKH-
BaIOIIYI0 pa3HoCcTh noTeHuanoB U He menee 1,7 B. Onpenenuts paboty Bbixoa A.

3apava 23. Ha 1nMHKOBYIO IUIACTMHKY ITaJa€T MOHOXPOMATHYECKHM CBET C
TIMHOM BOHBL A=220 HM. OnpenenuTh MaKCUMaIbHYIO0 CKOPOCTh (POTORIEKTPOHOB.

3apaua 24. OnpenenuTs JIJIUHY BOJHBI A U maccy m (OTOHA C SHEprueu
e=1 M»aB.

3apaua 25. JlaBienue p MoHoxpomaTudeckoro ceera (A=600 HM) Ha YepHYIO
MMOBEPXHOCTh, MEPICHAUKYIISIPHYIO agaronmM jiydam, paBHo 0,1 mklla. Onpenenutsb
upcino N (OTOHOB, IAAOIUX 3a BpeMs =1 ¢ Ha MOBEPXHOCTH ILIOMAALI0 S=1 cMm?.
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3amaua 26. Berunciuth AIHMHY BOJHBI A, KOTOPYIO HMCIyckaeT MoH reius He"
IIpU TIEPEXOJIE CO BTOPOTO YHEPreTUUECKOTO YPOBHS Ha NepBblid. Crenath Takou ke
[oJIcUeT A1 uoHa autus Li™.

3agaua 27. Beruncnuth SHepruto (oToHa, HCIYCKAeMOTO TMpH TEPexoje
AJIEKTPOHA B aTOME BOJIOPO/JIa C TPETHETO YHEPTeTUUECKOTO YPOBHS Ha MEPBbIN.

3agauya 28. 3a Bpems f=1cCyT aKTHBHOCTb H30TONA YMEHBIIHUIACH OT
A1=118 I'bk no A>=7,4 I'bk. Onpenenuts nepuo nonypacmnana 71,2 3TOro HyKIua.

3amaua 29. 3a kakoe BpeMms ¢ pacnagactcs Y4 Ha4aJdbHOTO KOJWUYECTBA SANEP
PalMOAKTUBHOIO U30TOIA, €CJIM NIEpUOJ ero nonypacnana 71,=24 4?

3agaua 30. Onpenenuts NOPAIKOBBIA HOMEP Z U MACCOBOE YHCIIO A YaCTHUIIbI,
0003HaYeHHOM OYKBOM X, M DHEPTHIO SICPHON PEaKIINH:

94Be +21H — X + lgn.

Kpurepuu n mkaJjia oneHuBaHHUA 110 OLICHOYHOMY CPEACTBY
NPOMEKYTOYHBINA KOHTPOJIb (AK3aMeH)

[Ixana oneHMBaHug

Kputepuii oneHnBanus
(uHTepBaN OANIIOB)

OoTJINYHO (5) CryneHT TIIyOOKO M B TOJHOM O00BEME BIAJEET NPOTrPaAMMHBIM
MaTCpHrajIoM. rpaMOTHO, HUCYCPIBIBAOIIC U JIOTUYHO €TI0 HU3JIaract B
yCTHOM miH mucbMeHHOU (popme. [Ipu 3TOM 3HAET peKOMEHI0BaHHYO
JUTEPATYPY, NPOSABIIAECT TBOPYECKHUM IIOAXO] B OTBETAX HA BOIPOCHI U
MPaBUJIBHO OOOCHOBBIBAET NPUHATHIE PEIIECHHUS, XOPOIIO BIIAJEET
YMCHUSIMHU U HABBIKAMU ITPU BBIIOJHCHUU NPAKTHUYCCKUX 3a0a4.

xopoiuo (4) CryneHT 3HaeT NporpaMMHBIA MaTepual, TPaMOTHO M IO CYTH
u3jaraeT ero B YCTHOM WM THCbMEHHOW (opme, OImycKas
HE3HAYUTEIbHbIE HETOYHOCTH B  YTBEPXKACHHAX, TPAKTOBKAX,
ONpENENCHUAX M KaTeropusx WIA HE3HAYUTEIbHOE KOJIUYECTBO
omnOok. [Ipu 3TOM BiasgeeT HEOOXOAMMBIMM YMEHUSAMHU U HABBIKAMU
IIPYU BBINOJHEHUHU TPAKTUYECKUX 3a/1a4.

ynoBieTBOpuTeNnbHO | CTyAEHT 3HaeT TOJbKO OCHOBHOM MPOTPaMMHBIN MaTepHal,

(3) JIOITYCKaeT HETOYHOCTH, HEIOCTATOYHO YETKHE (DOPMYITHPOBKH,
HETIOCJICZIOBATEILHOCTh B OTBETAX, U3JIaraeMbIX B YCTHOW WU
nuceMeHHOU opme. [Ipr ITOM HETOCTATOYHO BIaICeT YMCHUSIMH U
HaBBIKAMU TIPU BBITIOJHEHUH TPAKTUYECKUX 3a1a4. JlomyckaeT 1o
30% omnbOK B U3JIaracMbIX OTBETAX.

HEyJ0BJIeTBOpUTENbHO | CTYAEHT He 3HAaeT 3HAYMTENbHON 4YacTH MPOrpaMMHOI0 MarepHala.

() [Ipu >TOM HOMyCKaeT MPUHIMITHAIBLHBIE OMIHOKHA B JOKa3aTENbCTBAX,
B TPAaKTOBKE MOHATHHA U KaTETOpPHH, MPOSBISET HU3KYIO KYJIbTYpYy
3HAaHWUWA, HE BJIAJICET OCHOBHBIMU YMEHHUSMHU U HaBbIKAMH IpU
BBIMOJIHEHUM TpakTHUecKuX 3anad. CTyAeHT OTKa3bIBaeTcs OT
OTBETOB Ha JIONOJHUTENbHBIE BOIIPOCHI
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JInct n3MeHeHn U JOIIOJTHEHUN

n/m

Buap! nonoiHenuii u
H3MEHEHHH

Jlata 1 HOMep IPOTOKOIIA
3acenanus kadenpsl (kadenp),
Ha KOTOPOM OBLTH
PacCMOTPEHEI B OJJ00PEHBI
W3MEHEHUS M JOTOTHEHHUS

[oanwucs (¢ pacmupoBKoi)
3aBeyoIIero kageapoi
(3aBemyromux Kadeapamu)
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