MUHUCTEPCTBO HAYKA U BBICLLIEI'O OBPA3ZOBAHWSI
POCCUNCKOM ®EJEPALIMN

®EJEPAJLHOE TOCYJAPCTBEHHOE BIO/UKETHOE
OBPA3OBATEJBHOE YUYPEKJIEHUE BBICIIET'O OBPA3OBAHMA
WIVTAHCKHI TOCYIAPCTBEHHBIY YHUBEPCUTET UMEHU
BJIAJMMUPA JTAJISI»

WHCTHTYT TEXHOJIOTHII H HH/KEHEePHOH MeXaHHKH
Kadeapa pusuxu

YTBEPXXJIAIO
JIMpeKTOp UHCTUTYTA TEXHOJIOTUH U
T HHKeHEDAOU MEXaHUKH
I/ MorwunbHas E.IT.
& My ey 20T,

PABOYAS ITIPOTPAMMA YUYEBHOU JUCHUITIJIMHbI
«O®U3UKA»

ITo crienmansuocty 23.05.03 [ToaBIKHOM COCTAB XKEJIE3HBIX 10pOr
Crnenuanu3anus «JIOKOMOTHBBD?

Jlyranck - 2023



Jlucr cormacosanus PITY JT

Pabouas mporpamma yueGHOM mucuummEel «®usukay 1o crnemmanbHocTH 23.05.03
[TonBukHOI cocTaB jkene3HbIX gopor. — 30 c.

PaGouyass nporpamma yueGnoif mucummiuEbl «®DHU3MKa» COCTABIEHA C  YYETOM
®ezepanbroro  ['ocynapcTBeHHOro 006pa3oBaTENLHONO CTAHAAPTA BHICHIErO O0OPA30BAHHMS 11O
cnenpanbHocTH  23.05.03  TloaBUIKHOM COCTAaB JKENE3HBIX J0POT, YTBEPXKAEHHOTO IIPUKA30M
Munncrepersa o6pasosanus u Hayku Poccuiickoit ®eneparuu ot «27» mapra 2018 roza Ne 215,

COCTABUTEJIb:
KaHJIM/aT TeXHUYECKUX HayK, JONEHT, TOoUeHT Kadeapsl Gpusuku Yanenko A.B.

Pabouast mporpamMma JIMCIHINIMHEL yTBEPIK/IEHA HA 3acelaHuK Kadeapbl HHU3HKH
«f8» 0Y 2043r., nporokon Ne J

3aBenyrommuii kadeapoii Gpuznuku W Kopcynos K.A.
A

IlepeyTBeprknena: « _ » 20__r., mporokonm Noe

CornacoBana:
JIUpeKTOp HHCTHTYTA TPAHCIIOPTA M JIOTHCTHKH Beikanopos B.B.

PexoMennoBana Ha 3acenanun y4eGHO-METOAMYECKOH KOMHCCHH MHCTHTYTA TEXHOJIOTHiT 1
HH)KEHEPHOW MEXaHUKH

«418» _©4 2023r., npotokon Ne 3 |

[Ipencenarens yueOGHO-METOIHUECKON KOMUCCHI /&4
~ .~ A
MHCTUTYTa TEXHOJIOTUI U MHKEHEPHOM MEXAHUKH /¥ Scynuk C.H.
¥

© Yanenko A.B., 2023 rox
© ®I'BOY BO «JIT'Y um. B. Tans», 2023 roa



CTpyKTypa U cojep:KaHue TMCUUNINHBI
1. Henun 1 3a1a4M JMCUMILINHBI, €e MeCTO B y4eOHOM Mpoiiecce

lens w3ydeHuss JucUMIUIMHBL  «DH3UMKa» — YCBOEHUE CTYyACHTaMU
(GyHIaMEHTaNbHBIX TOHATUA W  3aKOHOB  (PU3UKH, (QPU3UYECKHX METO/OB
UCCIIEIOBAaHNA M aHaiu3a B o0beMe, HEeOOXOAMMOM HJisi MNpOQPeCcCHOHAIBHOU
NESATENbHOCTH.

3amaun u3ydeHus: AMCUUIUIUHBI «DU3uKay:

copMUpPOBaTh y CTYJAEHTOB HAayYHOE MBIIUICHUE U MPaBUIbHOE MOHUMaHUE
bu3nUecKnX MOHATUHN, 3aKOHOB, TEOPUN U TPAHUI] UX TPUMEHUMOCTH;

pacmiupuTh W YIIyOWTh 3HAHUS CTYIEHTOB 00 OKpYXarolleM MHUpE, O
XapakTepe B3aMMOCBSA3M (U3MUECKHX 3aKOHOMEPHOCTEH ¢ MNPUPOAHBIMU U
AHTPOIIOT€HHBIMU SIBJICHUSAMU;

Oo0Oy4HTh METOJAM M IpHUEMaM pEIICHUs NPaKTHUYECKHX 3adad (PU3HKU B
paMKax mpodeccuoHaNbHbIX KOMIETEHITNH;

o0Oy4HTh METOAaM NPOBEIECHHUA (PUIUYECKOTO HKCIEPUMEHTA, H3MEPEHUs
buznuecKnx BeTUYNH, 00pabOTKM U aHATU3a SKCIIEPUMEHTAILHBIX JTAHHBIX.

HNuctumnuna «®Pusukay paccMaTpuBaeTcst Ha 0asze npecTaBiIeHUu 0 Hanbolee
IPOCTHIX M 00ImUX (popmMax ABUKEHUS MATEPUU M UX B3aUMHBIX MPEBPAIICHUAX, KaK
Hayka, M3ydaromias oOIuMe CBOMCTBA M 3aKOHBI JABM)KCHHUS BEIIeCTBA M IOJIS.
[lonsTuiiHbI anmapaT GU3HKKA CTPOUTCS Ha 0a3e TpeX OCHOBHBIX IPEICTABIICHUN:
MEXaHUYECKUe HAarJIs1IHbIe IIPE/ICTABIICHNUS; JIOTUKO-MaT€MaTHYECKHE
npeacTasieHus; guinocodpckoe odbocHoBaHUE (U3UYECKUX TpeAcTaBieHnit. OCHOBY
MOHSITUIHOTO amnmapara (U3NKHA COCTABJISAIOT (PU3UYECKHE BEIHMYUHBI, (PU3HMUECKUE
3aKOHbI, €IMHUIIBI U3MEPEHHS] PUZNUECKUX BETUYUH U METObl UCCIEAOBAHUS.

N3ydyenne pU3MKU OCYHIECTBISETCS MO MEpPE MOCIEA0BATENIBHOIO JETaIbHOIO
U3JIOKEHUSI COJIEPKAHUSI €€ OCHOBHBIX PA3/IENIOB: MEXaHHUKA, MOJIEKYIsIpHas (pu3uka,
KoJIeOaHUsI ¥ BOJIHBI, JIEKTPUYECTBO U MAarHeTHU3M, ONTHKA, (PU3HKA aTOMA U siiepHas
¢usuka. [Ipu paccmorpennn Qpu3nyecKux SBJICHUN GOPMUPYETCS MPEACTABICHUE O
(Gu3MUeCcKNX BEIIMYMHAX U OCHOBHBIX 3aKOHOMEPHOCTSX B3aUMOJICHCTBHSI BEIIECTBA
U TOJIS.

[IpenmeroM u3ydeHus: yaeOHON quCHUIUTUHBI «DuU3uKa» SBISIOTCA TPOCTHIE U
oOume (GopMbl IBHKEHUS MAaTE€pUU U MX MpPEBpallleHHs], OOIIKMe 3aKOHbI (PU3UKH,
TEOPETHUUECKHE U OSKCIEPUMEHTAbHbIE METOJbl HCCIENOBaHUS  (PUINUECKUX
SIBJICHUM.

Heorpemnemon gactero Kypca «Pu3uKay SBISIOTCS NMPAKTUKYM I10 PELIEHUIO
3aja4 M J1abopaTOpHbIM MNpakTUKyM. Ha mnpakTukymMe 1o peuieHuro 3aaad
3aKPEIUIAETCS TEOPETUUECKUM Marepuall JIEKIMKW, OCBAaWBAIOTCA METOAbl W
MaTeMaTUYeCKue MPUEMBbl perieHus: puzndeckux 3anad. JIabopaTopHBIM MPAKTUKYM,
MO3BOJISIET AKCIEPUMEHTAIBHO M3y4aTh (DU3MUYECKHUE 3aKOHOMEPHOCTH, OCBAaMBATh
OPUHLMIBL MPOBEACHUS (PU3MUYECKOTrO HKCIEPUMEHTAa W H3MEPEHHH (PU3MYECKHX
BEIIMYMH, 0OpabaThiBaTh, AaHAJU3UPOBATh M CHUCTEMATU3UPOBATH IOITYUYCHHbBIE
AKCIIEPUMEHTAJIbHBIE TAHHBIE.



2. Mecto nucuunmiiunbl B cTpykrype OIIOII BO

JHuciynnuaa «®PU3UKa» OTHOCUTCS K MOAYJIK €CTECTBEHHOHAYYHBIX
nuciuIuinH. M3yuenne JaHHOW MUCHUIUTUHBI 0a3upyeTcsl Ha MIKOJIbHOM MOATOTOBKE
CTYICHTOB 10 MaTeMaTuke u (hU3MKe.

Conepxanue JVCIIUTUIAHBI B3aMMOCBSI3aHO c JUCLUIUIMHAMU
«MaremMaTuueckuil aHanu3», «AJuredpa M TEOMETPHs» M CIYKUT OCHOBOM s
OCBOCHMS NHXKEHEPHO-TEXHUYECKUX JUCIUTUINH.

OOyuaronuiics, HAaYMHAIOUIMA HM3y4YeHUE IUCHUILIUHBI «Du3MKa», TOJKEH
3HaTh OCHOBBI HHTETpPaJbHOTO U IU(PGEepeHINATBHOTO HCUMCICHUS U (U3UKY B
npeaenax MporpaMMbl CPETHEN IIKOJIBI.

Huciuuinaa «®uszuka» QopMUPYET y CTYIEHTOB TEOPETHUYECKUE 3HAHUS U
MPAKTUYECKNE HABBIKA B PA3IMYHBIX O0JACTAX (U3HKU (MEXaHWKA, MOJCKYISpHAS
dusnka U TePMOAMHAMUKA, SJIEKTPUUECTBO M MAarHeTU3M, ONTHKA, GU3MKA aToMa U
sepHast (pu3uKa); eTOCTHOE MpeACcTaBlIeHne 0 (PU3NYECKUX Tpolieccax U SIBJICHUSX,
MPOTEKAIOIINX B IPUPOJIC; HABBIKU MCIIOJIb30BAHUS COBPEMEHHBIX HAYYHBIX METOH OB
MO3HAHUSI TMPUPOABl U BIIAJIECHUE MMU Ha YypPOBHE, HEOOXOAMMOM [UJIsi pPEleHUs
NPAKTUYECKUX 3a7a4 IPU BBIIOJHEHUU TPO(PECCUOHATIBHBIX 00513aHHOCTEN.

3. TpeﬁoBaHI/Iﬂ K pe3yJbTaTaM O0CBOCHUA COACPKAHUA NUCHUIIJIUHBI

Kon u naumenoBanwue Ilepeuenp mIaHupyEMBbIX pE3yJILTATOB

KOMIICTCHIIMH

MHaukaTopsl 1OCTUKEHUN
KOMITETEHIINH (TI0 peann3yeMon
JUCITUTUTHHE)

OIIK-1. CriocobeH pemarb
WHKCHEPHBIC 33/1a491 B
poheCCHOHANTBHOM
JIeATEIBHOCTH C
HUCIIOJIb30BAHUEM METOJ0B
€CTECTBCHHBIX HayK,
MaTeMaTHYeCKOTO aHAIIN3a
U MOJCIIUPOBAHUS.

OIIK-1.1 [IemoncTpupyer
3HAaHUS OCHOBHBIX MOHATHI U
(byHIaMEeHTaIbHBIX 3aKOHOB
(U3MKH, TIPUMEHSIET METOTBI
TEOPETUYECKOTO H
AKCIEPUMEHTAITLHOTO
uccueoBaHus pU3nIecKux
SIBJIEHUH, TIPOLIECCOB U
0OBEKTOB.

OIIK-1.5 Wcnoms3yeT Gpusnko-
MaTeMaTUYECKHI armnapart s
pa3pabOTKH IPOCTHIX
MaTeMaTHYEeCKUX MOJIeNei
SIBJIEHUH, TIPOLIECCOB U
0OBEKTOB MPU 3aTaHHBIX
JONYIICHUAX U OTPAHUYCHUAX.

3HaTh: OCHOBHBIC (DU3UYECKHUE SBICHUS,
WA€M W TPUHLMIBL, COCTaBIISIOLINE
OCHOBBI COBPEMEHHOM (M3HMKH; 3aKOHBI
(GU3UKY ¥ TPaHULB! UX NPUMEHUMOCTH;
OCHOBHBIE ()M3WYECKUE BEIMYHHBI U
KOHCTaHThl, UX OIpPEIeNeHUEe, CMBICI,
Croco0bl M EAMHHUIBI UX HW3MEPEHHS;
Ha3HAYCHWE W TPUHIMIBI JCHCTBHS
BOXHEUINX (PU3UIECKUX MTPUOOPOB.
YMmerts: IIPUMEHATh ¢buznueckue
3aKOHBI; TPAaKTOBATh CYTh (DPU3UUECKUX
SIBICHUH,  BEIWYMH W IIOHATHUH;
BBIp&KaTh (pU3MUYECKHE BEJIWYMHBI B
cucreme CH; pabortatb c
a0opaToOpHBIM 000pyIOBaHKEM;
UCTIONIb30BaTh METOAWKH (UIUUECKUX
W3MEepeHn " 00paboTku
9KCTIEPUMEHTAIBHBIX JIAHHBIX.

Bnagers:  HaBBIKAaMH ~ NPUMEHEHHS
OCHOBHBIX 00MIe(QHU3MIECKUX 3aKOHOB H
NPUHIMIIOB; METOJOJOTHEH peleHus
3a7a4 W3 Pa3NUYHBIX Pa3leNioB OOIIeH
bH3uKy; METOdaMH (hu3uKo-
MaTeMaTH4ecKoTo aHanm3a JUIst
peLICHUS €CTECTBEHHOHAYYHBIX 33134 U
¢u3nuecKoro MOJETUPOBAHUS B
WH)KCHEPHOH  NpakTHKe; HaBbIKAMHU
00pabOTKM ¥ HMHTEPIPETUPOBAHHUS
Pe3yIBTATOB KCIIEPUMEHTA.




4. CTpyKTypa U co/iep:KaHue TUCHUILTHHbI

4.1. O0beM yueOHO JTUCHUILUIUHBI U BUAbI y4eOHOIl padoThl

O0bem yacoB (3a4. ef.)

Bup yuedHoii paGoThI

Ounas ¢opma 3aouynas ¢popma
2 ceM. 3 cem. BCEr0 2 ceMm. 3 cem. BCEro
Oo0mas yueoOHasi Harpy3ka (Bcero) 180 180 360 180 180 360
(5 3a4. ex) (5 3au. ex) (10 324, 5 3a4. en)|5 3a4. ex) (10 324,

en) en)
Oo0s3aTesbHAs ayqMTOpHasi yyeOHas
HArpy3ka (Bcero) 80 80 160 16 14 30
B TOM 4YHCJIE:
Jlexmun 48 48 96 8 8 16
CeMHHAPCKHE 3aHITHS - - - - - -
[IpakTHUecKue 3aHATHS 16 16 32 4 4 8
JlaGopaTtopHsie pabOThI 16 16 32 4 2 6

Kypcosas paboTa (KypcoBoii IpOeKT) - - - - - -

Hpyrue GpopMbl 1 METOABI OpraHU3aLN
00pazoBaTeIbHOTO npoiecca
(pacuemno-epagpuuecxkue pabomul,
2pynnogvie OUCKYCCUU, pO.egble Upbl, - - - - - -
MpeHune, KOMNbIOmMepHble CUMYTAYUL,
UHMEPAKMueHvle JNeKYuU, CceMunapbol,
ananu3 0enosvblx cumyayui u m.n.)

CamocTosiTeJibHasI paboTa cTyJaeHTa /

(bopMa KOHTAKTHOH PaBoThI 36/64 36/64 72/128 | 164/0 166/0 330/0

(DopMa aTTeCcTanus OK3aMCH OK3aMCH OK3aMCH OK3aMCH

4.2. Conep:kaHue pa3ie/ioB QM CIHILTHHBI

Cemecrp 2

Tema 1. Mexanuka.

Beenenue. Ilpenmer dbusuku. dusnka u ecTeCTBO3HAHUE. AHAIM3 M CHHTE3 B
IIPOLIECCE ITO3HAHUSA OKPYXKAIOLIEro Mupa. Poib 3KCniepruMeHTa B IPOLECCE TO3HAHUS.

Kunemarnka wMarepuanbHoil Touku. Ilpocreiimme ¢usnyeckre MoJenu.
[lonoxxeHnne ™arepuanbHOM TOYKA B IPOCTPAHCTBE. MeEXaHMYECKOE JBUKECHUE.
Koopaunats! 1 pagnyc-BeKTop TOUKH. BekTOp nepeMenieHusi, TpaeKTopusi, MTHOBEHHAs
CKOPOCTb TOYKH.

KuHemaTKa BpamiaTellbHOTO ABWXKEHUSA. [IBM)KEHHME TOYKHM II0 OKPYKHOCTH.
VYrinoBas ckopocTb. CBsA3b JIMHEMHOW M YITIOBOM CKOpPOCTEH. JIBMKEHHME TOYKHM 10
IIPOU3BOJIBHOW TpaeKTOpuu. HopManbHOE M TaHT€HIIMAIIBHOE YCKOPEHUE TOUKHU. Paguyc
KPUBU3HBI U LICHTP KPUBU3HBI IIPY JABWKEHUH 110 KPUBOJIMHENHON TPACKTOPHH.

Junamrika matepuanbHor TOYkH. Cuiel B mpupoze. Ilepseii 3axoH HeroToHa.
WNHepuyanbHple M HEMHEpUUAIBbHBIE CUCTEMBI oOTcyera. Bropoil 3akoH HbroToHa.
Tperuit 3axkoH HptoroHa. dyHnaMmeHTaIbHBIE B3aWMOACWUCTBHS B MPHUPOAE. 3aKOH
BCeMHpHOro TsroreHus. Cwiia TsokecTH, Bec Tena. Cuiibl ynpyroctd. Cuiibl CyXoro u
BsI3KOro TpeHusl. CUiibl aare3uu. Y paBHEHUE JBYKCHUS Tella IIEPEMEHHON MacCBhl.

Pabora cuin, 3Heprus, MomHocTh. KMHETHUECKas: SHEPrusl MaTepUaibHON TOUKH.
IToTeHumanpHas 3HEPIYs BBIYUCIICHUE JJI TPABUTALMOHHBIX U YIIPYTUX CHIL.
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JluHaMyKa  BpalmjaTelbHOrO  ABWKEHUSA. IBepHoe TEIO Kak CUCTeMa
MaTepuaibHbIX ToueK. MoMeHT nHepumu. Teopema IlTelinepa. OCHOBHOE ypaBHEHUE
JVHAMUKHU BPallaTEIbHOrO IBUKEHUS TBEPJOrO Tela OTHOCUTEIBLHO HEMOABUKHON OCU
(ypaBHEeHHE MOMEHTOB). KnHeTHUecKas sHeprus BpalareIbHOro JBUKEHUSI.

3aKOHBI COXPAHEHUS B MEXAHUKE. 3aKOHBI COXPAHECHUS: MEXaHUYECKOW YHEPTHH,
UMIyJIbCa U MOMEHTa uMIlyJibca (Thpockorbl). LleHTp macc, ypaBHEHUE IBUKEHHUS
LIEHTpa Macc.

Tsarorenne. OneMeHTHl TeOpuM MoJiA. 3akoHbl Kerepa. 3akOH BCEMUPHOIO
Tarorenus. [lone Tarorenus, HanpsHLKEHHOCTh, oTeHman. KocMuueckue CKopocTy.

Heunepuuaneheie cuctembl orcuera. CHUbl MHEPUMU MPU TOCTYNATEILHOM
JBWKEHUU cucTembl orcueta. LlenTpobexnas cuna uaepimn. Cua Kopuonuca.

DJeMeHThI CIeUaIbHON Teopur oTHocuTenbHOCTH. [IpeoOpasoBanus [Mamuies.
[Mpuanun otHocurenpHOCTH [ammnes. [loctymarer CTO. IlpeoGpazoBanust JlopeHia.
CrnenctBus u3 npeodpazoBanuil JlopeHna. PensaruBucrckas tuHamMuka.

Tema 2. MexaHuka >KUIKOCTEN U ra30B.

MexaHW4eCKHe CBOMCTBA KUIAKOCTEH W ra3oB. JlaBieHHe B KUIKOCTSIX W raszax.
3akoH Ilackans. PacnipeneneHue naBiaeHHs B MOKOSIIUXCS KUAKOCTIX M razax. Cuia
Apxumena. YcioBue IUIaBaHus Tenl. [[BrokeHue Kuakocted M ra3zoB. CTalMOHapHbBIN
noToK. JIuHUM W TPyOKH TOKa. YpaBHEHHE HEPA3PHIBHOCTU CTPYU. YpPaBHEHHE
bepnymmu. JlamunapHoe u TypOyneHTHoe Teuenue. Yucno PeitnHonbiaca. dopmyna
Crokca.

Tema 3. KoneOaHusi v BOJIHBIL.

[Mapmonnueckue KonedaHusi U UX XapaKTEepUCTUKU. MexaHuka KojieOaTebHOrO
JIBIDKEHUS. Y PABHEHUE JIBUKECHUSI MATEPUATILHOM TOYKH IO JEHCTBUEM YIIPYTOW CUIIBI
u ero pewmenue. [IpyxuHHbl MasTHUK. PU3NYECKMH MasATHUK. MaTeMaTHYECKUM
MasSTHUK. YPaBHEHHE 3aTyXalolUMX KONEeOAaHWH ¥ €ro perieHue. YpaBHEHHE
BBIHY)KJIEHHBIX KOJI€OaHUH U ero penienue. Pezonanc. Pe3oHaHnc B nmpupoze U TEXHUKE.
CrnoxxeHre rapMOHMYECKUX KOJICOaHUH.

Mexannueckne BOJIHBL. [IpooNbHBIE W TIONEPEYHBbIE BOJHBL. Y paBHEHUE
Oeryield BOJIHBI. AMIUIMTY/la, 4YacTOTa, JUIMHA BOJIHBI, (Da3oBasi CKOPOCTH BOJHBI.
BomHoBoe  ypaBHenuwe.  IIpunnun — cymepno3unumu.  ['pynmoBas  CKOPOCTb.
WNnrepdepenunss BonH. Crosiume BONMHBL 3BYKOBble BOJHBL Oddexr [lomnepa.
VYnbrpassyk. Unppas3Byk.

Tema 4. OCHOBBI MOJIEKYJISIPHON (PU3UKU U TEPMOTUHAMHUKH.

OcHOBbI  MONEKYISpHON (Qu3uku. OCHOBHBIE TMOJIOKEHUS MOJIEKYJISIPHO-
KUHETUYECKOW Teopun. Mojienb uaeanbHoro raza. OCHOBHOE ypaBHEHHE KUHETHYECKOM
TeopuM razoB. YpaBHeHue Kianelipona-Menpeneena.

I'a3zoBbie 3akoHBI. PaBHOBECHBIE MpOLECCHl B MACATBHOM Tasze. M3omporecchr:
U30XOPUYECKUN, H300apUIECKUIA, H30TEPMUYECKHI.

Craructudeckast ¢usuka. MaKCBEUIOBCKOE pacIpe/ieiieHue MOJIEKYJ raza Io
ckopoctsim. Pacnipenenenune bonmbimana. bapomerpuueckas dhopmyna. Pacnpenenenue
l"aycca.

SIBneHust TiepeHoca: TEeIUIONPOBOAHOCTh, Ubdy3us, BS3KOCTH (BHYTpPEHHEE
Tpenue). OnbITHOE 000CHOBAHKE MOJICKYIIIPHO-KHHETHYECKOM Teopuu. CpemHee unciio
CTOJIKHOBEHUH M CPEHSSI ITTMHA CBOOOHOTO ITpoOera MoJIeKyl.



[lepBoe Hawano TepMoguHAMUKH. YUCTIO cTereHeil cBOOOMbI MOJIEKYIIbI. 3aKOH
PaBHOMEPHOTO paclpeesieHUs] DHEPrUu MO CTENEHSM CBOOOJBIL. TermIoeMKOCTh
UCaTLHOrO Ta3a. AMadaTUUeCKUi MPOIECC KaK M30IpoIlecC. YpaBHEHUE aauadathl.
[TomutpornHein  mponiecc.  IIpumMeHeHuwe mnepBOro Havaja TEPMOAMHAMUKH K
M30IPOLECCAM.

Bropoe Hauanmo tepmomuHamuku. OOparumble M HEOOPAaTHUMBIE MPOLIECCHI.
WneanbHast TeruioBas mMamuHa U ee Ko uiment nojes3Horo Aevicteust. Lukn Kapho.
Outponus. TepMoauHaMHyecKasi BEpOSITHOCTb COCTOSIHUS. DHTPOINHUS U OECIIOPSIIOK.

Peanpubie Ta3pl.  YpaBHeHue Ban-nmep-Baansca.  MonekyisipHblE  CHUIIBL
Nsorepmbl Ban-nep-Baansca M OKCHEpUMEHTAIBHBI HU30TEPMBl  PEAIBHBIX T'a30B.
Buytpennsist sneprus peansHoro raza. Oddexr Ixoymns-Tomcona.

CaoiicTBa xuakocren. [loBepxHocTHOE HaTsbkeHne. CmaunBanue. JlaBieHue noj
VICKPUBJICHHOM MIOBEPXHOCTBIO KUAKOCTH. KanyuisipHble SBICHUS.

TBepabie Tena. MOHO- U MOMMKPUCTAIUIBL. THUIIBI KPUCTAIUIMYECKUX TBEPABIX TEIL.
Hedexrtsl B kpuctaimiax. TemmoeMKocTh TBEPABIX TE.

Cemectp 3

Tema 5. DnekrpruyecTso.

DNEeKTPOCTaTUKA. DJIEKTPUUECKUI 3apsifl. 3aKOH COXPAHEHUS BJIEKTPUYECKOrO
3apsna.  3akoH KynoHa. Jnektpuyeckoe rmone. HampsokeHHOCTh HW - TOTOK
HAMpPsHKEHHOCTH AJIeKTpruecKoro moiist. Teopema [aycca u e€ npumenenne. Pabora mpu
nepeMEeNIEHUH 3apsaaa B aekTpudeckoM none. Hupkymsus Bekropa E. [loreHunan u
Pa3HOCTh  MOTEHIMAIOB.  OJKBUIIOTEHUMAIbHBIE  MOBEPXHOCTH. CBA3b  MEXKAY
HANPSYKEHHOCTBIO U MIOTEHIAIIOM.

[TpoBOIHMKYM B AJNEKTPUYECKOM Toie. PacnipeneneHue 3apsaoB Ha MPOBOIHUKE.
DnekTpoeMKocTh. KoHieHcaTop, COeIMHEHNE KOHICHCATOPOB. DHEPIUsl 3apsiKEHHOTO
KOHeHcaTopa. [ [T0THOCTh SHEPTUHM ANEKTPUUECKOTO MOJISI.

JIMDNEeKTpUKM B DJIEKTPUYECKOM Toyie.  Bekrop monsipu3anyu, BEKTOP
ANIEKTPUYECKOTO CMEIIEHUS U MX CBSI3b C HANPSHKEHHOCTBIO 3JIEKTPUYECKOTrO MOJIS.
JusnekTpudeckasl BOCOPUMMYUBOCTD U IPOHUIIAEMOCTb.

[ToctosiHubIl  snekTpuueckuii  Tok. IlmotHocth  TOka.  ColpoTHUBIIEHUE
POBOAHUKOB. CBEpXIPOBOAMMOCTh. nekTpoaBrxkyiias cuia (31C). 3akon Oma ais
ydacTKa IIeTd B BEKTOpHOU (auddepenimansHoit) ¢opme. 3akon Jxoyms-Jlenma.
Pa3BerBnennble anekTpuueckue 1enu. [Ipasuna Kupxroda.

DIEKTPUYECKHUE TOKH B METAJIJIAX, BAKYYME U ra3ax. JMUCCHUOHHBIE SIBJICHUS U UX
npuMeHeHue. Monuzanusa ra3oB. HecamoCTOSTENbHBIM M CaMOCTOSITENILHBIN Ta30BbIN
paspsia. [Inazma.

Tema 6. Marnerusm.

MaruutHoe none. @u3nveckue BeTMYUHbI, XapaKTEPU3YIOIIMEe MarHuTHOE TOJIE.
3akoH buo-CaBapa-Jlamaca. 3akoH Awmmepa. B3aumonelcTBUE 3JIE€MEHTOB TOKA.
MarautHas HMHIYKUUST W HampsDKEHHOCTh MArHUTHOTO 1oyis. MarHutHoe Tose
JBIDKYLIErOCs 3apsia, MPSMOJIMHEHHOrO MPOBOJAHHMKA C TOKOM, KPYrOBOTO KOHTYpAa,
conmeHouaa u topouaa. Cuna Jlopenua. /[BrkeHne 3apspKEHHBIX YaCTHUL] B MArHUTHOM
none. Dddexr Xomna. Hupkynsiuss BekTopa MarHUTHOM MHAYKIMU. [loTOK BekTopa
MarHuTHOM uHAYKuMU. Teopema Taycca pans MarautHoro moins. Pabora 1o
NEPEMEIIEHUIO TTPOBOAHUKA U KOHTYpa C TOKOM B MAarHUTHOM IIOJI€.
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OnektpoMaruutHas uHAyKIus. 3akoH Dapazes. [IpaBuno Jlenma. Toku ®Dyko.
Camounaykuusi. THIyKTUBHOCTh KOHTYpa. TOKH MpU pa3MbIKaHUU U 3aMbIKaHUU LICTIH.
Tpancpopmaropbl. DHEPrusi MATHUTHOTO TOJIS.

DnekTpoMarHuTHeIe KoseOanus. KonebartenbHbli KoHTYD. uddepeHnuanisaoe
ypaBHEHHE COOCTBEHHBIX KOJ€OAaHUI B KOHType. 3aTyXawollue HIIEKTPUYECKUE
KoseOaHus. BeIHyX/IeHHbIE AIEeKTpUUYecKre KojeOaH!us B MOCIEI0BATEIIbHOM KOHTYpE.
Pe3onanc Hanpsbkenuit. [IpuMeHneHue pe3oHaHca B paJuOTEXHHKE.

Ilepemennsiit Tok. [lomydyenne nepemeHHoro Toka. [IpoxoxaeHne nepeMeHHOro
TOKA 4Yepe3 €MKOCTb M HHAYKTUBHOCTb. BekTopHble auarpamMmel. 3akoH Oma Juis
NEPEMEHHOI0 TOKa. MOIIHOCTh MepeMeHHOro Toka. D EKTUBHbIE 3HAUEHUS] TOKA U
HaNPSKEHUS.

OcHoBHbIE MONOXKEHUST Teopurn MakcBema. B3auMoCBsSI3b 3JEKTPUUECKOTO U
MarHuTHOro nonei. Buxpesoe snekrpudeckoe none. Tok cmemenus. [Tomxas cucrema
ypaBHeHMT MakcBenia B UHTerpajibHOU U B quddepeHnansHoi hopMe.

Tema 7. Onruka. KBaHTOBast prpo1a N3Iy4eHUs.

DJeMEeHThl TEOMETPUYECKON ONTHKH. 3aKOHBI T€OMETPUYECKON ONTHKHU. 3aKOHbI
NPEJOMIICHUS U OTPAKEHUS CBETOBBIX BOJH. [l0oMHOE BHYTpPEHHEE OTPAKEHUE.
[Mpuauun ®epma. Tonkue nuH3bl. M300paxkeHne NpeIMETOB C IMOMOIIBIO JIMH3.
AGeppalruu ONTHYECKUX CUCTEM.

OcHoBbl  poTOMETpUH. DHepreTuyeckue BenuuuHbl (poromerpuun. IloTok
U3ITy4YEHUsl. DHEPreTUuecKas CBETUMOCTh (M3JIy4aTeIbHOCTh). JHEpreTudeckas cuia
cBera (cuia W3Iy4YeHHs). DHepreTudeckas spKoCTb (JIyUMCTOCTh). DHepreThyeckast
OCBELIEHHOCTH (001y4eHHOCTh). CBeTOBBIE BeNMUUHBI (poToMeTprun. CBETOBOM MOTOK.
CerumocTts. ApkocTb. OCBEIEHHOCTb.

OcHoBbl  BonHOBOM  onTuKHA. CBeroBas  BonmHa.  KorepeHTHOCTH UM
MOHOXPOMAaTHYHOCTh CBETOBBIX BOJH. MHTEpdepeHius cBeta U MeToibl HaOIIOACHUSL.
HMudpaxius cera. [punmun [oirenca-®penens. Meton 300 @penens. Judpakims
Openens. udpakiuss Ppaynrodepa. Judpakiys Ha OpOCTPaHCTBEHHOM peIIETKE.
®opmyna Byneda-bparro. [lomspuzammsa. Ilormomenue cBera. 3akoH byrepa.
Paccesnue cera. Jlucniepcus cBera.

KBaHToBas mpupoja usirydeHus. TemioBoe U3Iy4eHUE U €r0 XapaKTEPUCTUKH.
3akon Kupxroda. 3akonsl Credana-bonsiivana u cmenienus Buna. ®opmyna Pases-
Jbxuaca. @opmyna [lnanka. Cesa3p mexnay dopmynoit [lnanka, 3akonom Credana-
Bonbumana, hopmynamu Buna u Panes-/xunca. Ontudyeckas mupoMeTpusi.

OcHoBbl KBaHTOBOM onTukd. Buemnuii ¢oroaddexr. 3akon Cronerosa.
VYpaBaenue DiHimTelHa s BHemHero (ortodddekra. dororpl. Macca U UMIyIbC
¢orona. JlaBnenue cBera. Oddexkr Komnrona u ero Tteopus. JlBoHcTBeHHas
KOPITYyCKYJISIPHO-BOJIHOBAS! PUPO/IA CBETA.

Tema 8. AtromHas u simepHas pusuka.

OcHoBbl atomHOM ¢u3uku. CTtpoeHue aroma. 3aKOHOMEPHOCTH B aTOMHBIX
cnektpax. Mogenu atoma. [Tocrynater bopa. Cnektp aroma Bogoposa o bopy.

DOneMeHTbl KBaHTOBOW MEXaHUKH. KOpIyCKyJIsIpHO-BOITHOBOM JIyaJlu3M CBOMCTB
BeniectBa. ['mnore3a ne bpoius. BomHoBble cBoiictBa BemiectBa. COOTHOLIEHHE
HeonpenenenHocteil ['eizendepra. Bonnosas Gyukuus. Ypasnenue [penunrepa.



DJNeMeHThl COBpeMEHHOW (M3UKM aTOMOB W MOJEKyld. ATOM Bojopoja B
KBaHTOBOM MexaHuke. KBanroBbie uucia. depmuonsl U 0030HBL [Ipunimn [laymu.
[Iepunoauueckas cucrema 3JIEMEHTOB MeHieneeBa.

ATomHOe sApo. fnepHble MoOAEnd. 3apsi U Macca aTOMHBIX siep. M30Tombl
CnuH 1 MarHuTHBIM MOMEHT sifjpa. CocTaBHBIE YacTU aTOMHOTO siapa. JlehekT macchl.
DHeprus cBs3U siapa. YcronunBocTh siaep. [Ipupona snepueix cui. B3aumoneiictBue
HYKJIOHOB.

PanmnoakTHBHOCTh. 3aKOH PpaJMOAaKTHUBHOIO pacnaia. SnepHble peakiuu.
[IpaBuna cmemenuns. bera-pacnan. Helrpuno. B3zanmonpeBpaiieHuss HYKIOHOB.
Hevitponsl. fnepHbie peakiuu. Peakimy neneHus u CUHTE3a.

4.3. Jlekuuu
N O0BbeM yacoB
i Ha3panmne Ttembl Ounas | 3aounas
dopma dopma
2-il cemecmp
1 | BBenenue 1 -
2 | Kunemarnka MaTepuatbHOW TOUKH 4 1
3 | KuneMaTHka BpamarenbHOro JBUKEHHUS 2 -
4 | Jlnnamuka MatepuanbHON TOYKH. CHIIBI B IPUPO/IE 6 1
5 | Pabora, MOIIHOCTH, SHEPTHS 2 1
6 | /lunaMuka BpamaTelbHOTO JIBUKCHUS 4 1
7 | 3akoHBI COXpaHEHHS B MEXaHUKE 2 -
8 | HeunepruanbHble CHCTEMBI OTCUETA 2 1
9 | DiaeMeHTHI cCenuaTbHOW TEOPUH OTHOCHUTEIBHOCTH 2 -
10 | MexaHuKa XUAKOCTEH U ra3oB 2 -
11 | Mexanuka Kosie0aTeIbHOIO JBKEHUS 4 1
12 | MexaHn4ecKre BOJHBI 2 -
13 | OcHOBBI MOJIEKYIISIPHOM (PU3UKH 4 1
14 | T'a3oBbIe 3aKoHBI. M30mpoiiecch 3
15 | PeasnpHble ra3el. YpaBaeHne Ban-nep-Baansca 2 -
16 | Craructnueckas ¢usmka. Pacnpenenenus Makcsenna, ["aycca u bosipimana 2 -
17 | IlepBoe u BTOpOE HAYajI0 TEPMOJMHAMUKH 4 1
3-ui cemecmp
18 | DraekTpocratuka 4 1
19 | I[IpoBOIHMKH B IEKTPHIECKOM TIOJIE 2 -
20 | JIMpJICKTPUKH B AJICKTPUUECKOM TI0JIC 2 -
21 | TlocTOsIHHBIH 2IEKTPHIECKHH TOK 4 1
22 | MarnuTHOE TIoJIe 2 2
23 | Cuna Jlopenia 2 -
24 | DiexTpoMarHuTHasI UHYKITHSI 2 0,5
25 | DreKTpOMAarHUTHBIE KOJIEOa U 2 05
26 | IlepemeHHBII TOK 2 -
27 | OcHOBHEBIE TIOJIOXKEHUS TeOpuH MakcBeia 2 -
28 | DeMeHTHI TeOMETPHUYECKON ONITHKH 4 1
29 | OcHOBBI BOJITHOBOW ONTHKH 4 -
30 | KpanToBas mpupopaa u3mydeHus 4 1
31 | OCcHOBBI KBAHTOBOW ONTHKH 4
32 | OcHOBBI aTOMHOH (DH3UKH 2 -
33 | AtomHoe stapo. S nepHsle MoenH 2 -
34 | PagnoakTUBHOCTB. SnepHBIC peaklnu 4 1
Hroro: 96 16




4.4. IlpakTH4yecKue 3aHATUS

N O0beM yacoB
i Ha3Banmne Tembl Ounas |3aouHas
dopma | popma
2-il cemecmp
1 | Kunemaruka MaTepruaibHON TOUKU 2 1
2 | JluHaMuKa MaTepuabHON TOUKH 2
3 | 3aKoH coxpaHEeHHUsl UMITyJIbCca. Y paBHEHUE ABIKEHHS Tella IEPEMEHHOM MacChl 2 1
4 | Pabota. MouiHoCTh. DHEprus. 3aKOH COXPAaHCHUS YHEPTHU 2 -
5 | J/ImHaMuKa BpamaTeIbHOTO IBIKCHUS 2 1
6 | Mexanuueckue KoeOaHUs U BOJHBI 2 -
7 | OcHOBBI MOJIEKYJISIPHOH (DM3UKU 2 1
8 | TepMoauHaMuka 2
3-1i cemecmp
9 | DieKkTpHUUecKoe MoJjie B BAKYyMe 2 1
10 | JIMdIeKTpUKY U IPOBOAHUKH B DIIEKTPHICCKOM ITOJIE 1 -
11 | TlocTOsIHHBIH IEKTPHIECKHUI TOK 1 1
12 | MarauTHOE 1oJie B BaKyyMe U BEIIIeCTBE 2 1
13 | DnexTpoMarHuTHAs HHAYKIHS 1 1
14 | DnexTpomarauTHble KoeOaHus U BoJHbI. [lepeMeHHbIH TOK 1 -
15 | I'eomerpuueckas u BoiHOBas ontuka. PoTomerpus 4 -
16 | KsanroBas npupoja U3IydeHus 2 -
17 | Crpoenue siapa. 3aKOH pagroaKTUBHOTO pacnaaa. SaepHele peakiyu 2 -
HTroro: 32 8
4.5. JlabopaTopHbie padoThI
N O0beM yacoB
i Ha3Banmne Tembl QOunas |3aouHas
(¢popma | popma
2-il cemecmp
1 | DnemeHTHI TeOpuH MorpenrHocTH. Ou3ndeckue BETNUNHB 2 1
2 | IlpubopHsiii cemunap. OnpeneneHne yaeJbHOr0 COMPOTUBIICHHSI TPOBOIHUKA 4 3
3 | Yopyruil IeHTpalbHBIN yaap mapos 3 -
4 | Masrauk O6epbeka 3 -
5 OmnpeneneHrie OTHONICHUS TEIIOEMKOCTEH Bo3ayxa MetoioMm Kiemana- 2 -
Jesopma
6 | Ompenenenue ko3ddunmeHTa BI3KOCTH KUIKOCTH MeTotoM CToKca 2 -
3-ui cemecmp
7 | V3y4yeHue 3MeKTPOCTaTHUECKOTO MOJIS 3 -
8 | OmpeneneHue 3IEKTPOEMKOCTH KOHJICHCATOPOB 2 2
9 OmpeneneHue TOPU3OHTATEHON COCTABISIONIEH HAPSHYKEHHOCTH MAarHUTHOTO 2 -
noJist 3eMiu
10 | IIpoBepka 3akoHa Ammepa 3 -
11 | Onpexnenenue yAeabHOTO 3apsiia 3JIEKTPOHA 3 -
12 W3yueHne TeMmnepaTypHOM 3aBUCMOCTH 3JICKTPOCOTNPOTUBIICHUS METAIIOB 3 -
MOJYIPOBOIHUKOB
Hroro: 32 6
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4.6. CamocTosiTesibHAs padoTa CTYJACHTOB

e O0bem yacoB
w/n Ha3zBaHue TeMbI Bua CPC Ounas | 3aounas
dopma dopma
2-1l cemecmp
Nzyuenne JOTIOJTHUTENTEHOM 9 41
1 | MexaHnuka JUTEpaTypsl 1O  JIaHHOW  TeMe.
BrimmosiHeHME JOMAIITHETO 3aaHus
N3yduenune JOTIOTTHUTEITLHOH 9 41
2 | MexaHuka )KHJKOCTEH U ra30B JUTEpaTypsl 1O  JIaHHOW  TeMe.
BrimonmHeHne foManiHero 3aganus
N3yuenune JOTIOTHUTEIILHOH 9 41
3 | Konebanwst v BOJHBI JUTEpaTypsl 1O  JIaHHOW  TeMe.
BrimmosiHeHMEe JOMAIITHETO 3aaHus
N N3yuenue JOTIOJTHUTENIbHOM 9 41
OCHOBBI MOJIEKYJSIDHOW (PU3UKH U .
4 JUTEpaTypsl 1O  JaHHOW  TeMe.
TEPMOTTHAMUAKH
BrimosiHeHMEe JOMAIITHETO 3aaHus
3-u cemecmp
Nzyuenne JIOTIOJIHUTEIbHOMN 9 42
5 | DnekrpuiecTBo JUTEpaTypsl 1O  JIaHHOW  TeMe.
BrinosHeHHE fOMAaIIHEr o0 3aaHus
W3yueHne T0TOIHUTEIBHOR 9 42
6 | Maruerusm JIUTEPaTyphI IO JAHHOU TEME.
BrinosHeHHE fOMaIIHEro 3aaHus
W3yueHne T0TOIHUTEIBHOR 9 40
7 Ormaka. — Kpanrosas  npuposia JIUTEPATypPHI IO JAHHOU TEME.
W3ITy4eHUs
BrimosHeHnE JOMaIIHEro 3aJaHus
N3ydgenune JOTIOJTHUTEIILHOH 9 42
8 | AromHas u siiepHas Qpu3nKa JUTEepaTypsl 1O  JaHHOW  TeMe.
BrimmosiHeHME JOMAIITHETO 3aaHus
Hroro: 72 330

4.7. KypcoBble pa6oTsl no aucuuiinHe «®u3nka» He NpeanoararTcs
Y4eOHBbIM ILIAHOM.

5. Odopa3oBaTe/ibHbI€ TEXHOJOTHHU

[IpenogaBanyrie AUCIUIUIMHBI BEIETCS C MNPUMEHEHUEM CIIEIYIOIIUX BHUIOB
00pa30BaTEIbHBIX  TEXHOJIOTHH: OOBSICHUTEIHHO-WIIIOCTPATUBHOTO  OOy4YEHUS
(TEXHOJIOTHS TOAAEPKUBAIOIIETO OOYYEHUs, TEXHOJOTHsl MpPOBEACHUS Y4eOHOH
JTUCKycCUM), WH(MOPMALIMOHHBIX TEXHOJIOTUN (MpE3eHTAllMOHHbIE MaTepHualbl),
Pa3BUBAIOIIMX M HHHOBAIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHH.

[IpakTueckne 3aHATHS MPOBOASATCA C UCIOJIB30BAHUEM Pa3BUBAKOLIUX,
NpOOJIEeMHBIX, TPOEKTHBIX, WH(POPMAIIMOHHBIX (MCIOIB30BAHUE JIIEKTPOHHBIX
o0pa30oBaTeIbHBIX  PECYpPCOB  (DIEKTPOHHBIM  KOHCIEKT)  00pa3oBaTeNbHBIX
TEXHOJIOTUH.
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6. YueOHO-MeTOqUYECKOE M NMPOrPAMMHO-UH(OPMALMOHHOE O0eclievyeHue
AUCHMILUTUHBI:
a) OCHOBHAaA JiUTEepaTypa:

1. Tpopumosa T.U. Kypc dusukm: yued, mocodbue mist By3oB. — Mz, 14-e,
nepepab. u pon. / T.U. Tpopumosa. — M.: U3narensckuii ieHTp «Akagemus», 2007.
— 560 c.

2. CasenneB U.B. Kypc o6mieii ¢pusuku: yued, mocodue s By3a: B 5 Tomax /
N.B. CamenpeB. — 6-¢ wusm., crep. — Cankr-lIlerepOypr: Jlamp, 2021. — T.1:
Mexanuka. — 340 c.

3. CamenseB UN.B. Kypc obmeit puszuxu. B 5 t1. T.2. DnexkrpuuectBo u
MarLeTusM: YueOHoe nocobwue. 5-¢ uza., ucnp. — CII6.: 3marenbcTBo «Jlanby, 2021.
-352c.

4. CasenbeB U.B. Kypc obmeii pusuku. B 5 t1. T. 3. MonekynspHas pusuka u
TepMoJMHaMuKa: YuebHoe nocobue. 5-e uz., uctp. — CII6.: M3natensctBo «Jlanby,
2021. — 224 c.

5. CasenveB U.B. Kypc obmeri ¢usuxku. B 5 11. T.4. Bomubel. Ontuka:
VYuebHoe nocobue. 5-e uzn., ucnp. — CII0.: U3natensctBo «Jlanby, 2021. — 256 c.

6. CasenmpeB U. B. Kypc obmeii ¢usuku. B 5 T1. T. 5. KBanTtoBas omnruka.
AtomHas ¢usuka. Ousnka TBepaoro tena. Gusznka aTOMHOTO siApa U AIEMEHTapHBIX
yacTull: YueOHoe nmocodue. 5-e uszf., uctp. — CII6.: U3narensctBo «Jlanby, 2021. —
384 c.

0) 10MOJIHUTE/IbHAS JIUTEepaTypa:

1. Hernad A.A., ABopckuii b.M. Kypc ¢puszuku: YuebHoe nmocodue st BTy30B.
M.: Breicmag mkona, 2002, — 718 c.

2. UeptoB A.T'., BopoOreB A.A. 3amaunuk no ¢usuke: YueOHoe mocodue. M.
Bricmas mkona, 1981. — 496 c.

3. Bonbkenmreiin B.C. CoopHuk 3aia4 no odmemy kypey ¢pusuku. M.: Hayka,
1985. — 384 c.

4, Tonpnun JI.JI. PykoBOICTBO K J1aOOPAaTOPHBIM 3aHITHSAM 110 (QU3HKE. 2 U3]1-
ue. — M.: Hayka, 1973. — 688 c.

B) MeTOAMYECKHE YKA3ZAHUS:

1. Xapuenko E.W., Yanenko A.B. YueOHoe mocobue «Pusuka» B 3-X TOMax.
Tom 1. Mexanuka, Monekynapuas ¢uszuka u tepmoamnammka / Coct.: E.N.
Xapuenko, A.B. Yanenko. — Jlyranck: M3n-so JIHY um. B.Jlans, 2020. — 164 c.
Peructp. Ne 0240 ot 28.04.2020 1.

2. Xapuenko E.N., Yanmenko A.B., JlemmrBan E.FO. YueGHoe mocoOue
«Duzuka» B 3-x TomMax. Tom 2. DnekrpoamHamuka. Konebanus u Bonnsl / E.N.
Xapuenko, A.B. YHanenko, E.IO. JIpmurBan — Jlyranck: [OY BO «JII'Y um. B.
Hans», 2020. — 171 c. Per.Ne 41 VIT ot 02.11.2020 r.

3. Xapuenko E.U., Yanenko A.B., K.A. KopcyHoB. YueGHoe mnocoOue
«Duzuka» B 3-x toMax. Tom 3. Ontuka. @u3nka aTtoMOB U MOJEKYJd. fnepHas
dusuka / Cocrt.: E.1. Xapuenko, A.B. Yanenko, K.A. KopcynoB — Jlyranck: N3a-Bo
JITY um. B. dans, 2020. — 103 c. Per. Ne 40 VII ot 02.11.2020 r.

4. Meroaudeckue ykazaHus K J1aOOpaTopHBIM paboTaM MO JUCITUIUIMHE
«O0uuit Puznyeckuii mpakTUKyM» (B 6-THU 4YacTdax), 4acTh 1. «BBeneHue B oOmmiA
dbusnueckuii npaktukym. [IpubopHBI ceMuHap» (IUIsI CTYACHTOB HaIpaBICHUS
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noarotoBku 03.03.02 ®dwusuka) / Cocr.: E.}O. JIenmrean, H.B. Copoka — Jlyrauck:
Nznp-so JIT'Y um. B. Jlans, 2021. — 50 c.

5. Meronuueckue yka3aHusi K JIaOOpaTOpHBIM padoTaM IO JHCLMILIMHE
«O0umit  puznueckuii mpakTUKym» (B 6-TH dYacTsax), 4Yacth 2. «MexaHuKa.
Mexannueckue xkonebanus u BoaHel» / Coct.: E.1O. JIemmtan, A.B. Hanenko, H.B.
Copoka — Jlyranck: Uznp-o JII'Y um. B. Mans, 2021. — 79 c. Per.Ne 0756
01.20.04.2021 1.

6. Meroanueckue yka3zaHusi K Ja0OpaTOpHBIM paboTaM MO AHCHIUILIMHE
«O0umit pusudyeckud MpakTukym» (B 6-TM dYacTsx), yacth 3. «MonekynsapHas
duzuka» (st cryaeHToB HanpasiaeHus noarotoBku 03.03.02 dusuka) / Coct. E.N.
Xapuenko, E.1O. JIsintBan — Jlyranck: M3n-so JII'Y um. B. Mans, 2022. — 55 c.

/. Meronuueckue ykazaHusi K JIaDOpaTOpHbIM paboTaM [0 JAMCIMIUIMHE
«O6mwmii ¢pu3nyecKuil MpaKTUKym» (B 6-THM 4acTax), 4acTh 4. «DNEKTPUUECTBO U
MarHeTusm» (st cTyneHToB HampaiieHus: noarotosku 03.03.02 dwuszuka) / Cocr.
E.N. Xapuenko, C.A. Kamenes — Jlyranck: U3a-so JII'Y nm. B. [lans, 2022. — 84 c.

8. Meroanueckue ykazaHus K JaOOpaTOpHbIM paboTaM MO JUCIUILTAHE
«O0muit puznueckuii TMpakTUKyM» (B 6-TM 4YacTax), 4dactb S5 «Onrtuka» (mis
cTyneHToB HanpasieHuss noaroroBku 03.03.02 dwusuka) / Coct. E.M. XapueHko,
A.B. Yanenko — Jlyranck: U3n-so JII'Y um. B. Jlans, 2022. — 60 c. Per.Ne 0712 ot
11.02.2022 .

9. Meroanueckne yka3zaHus K J1a0OpaTOpHBIM padoTaM MO JUCITUTUIMHE
«O0muit pu3ndecKuil MpakTUKym» (B 6-TH 4acTsx), 4acTh 6. «DPuszuka atomay (s
cTyneHToB HanpasieHuss noaroroBku 03.03.02 dwusuka) / Coct. E.M. XapueHko,
C.A. KameneB — Jlyranck: Uza-so JII'Y um. B. lans, 2022. — 25 c.

10. Meromuyeckne ykKa3aHHS K CaMOCTOSATEIBLHON padoTe MO JUCIMILINHE
«®usuka» / Coct. E.1O. JlprmrBan, A.B. Yanenko. — Jlyranck: U3a-so JII'Y um. B.
Hans, 2023 — 90 c.

11. Meroanueckue yka3zaHUs K TPAKTHYECKUM 3aHATHSAM IO JUCHUIUIMHE
«Pusuka» (B 2-x vactsix), yactb 1 «Mexanuka. Monekynspraas ¢usuka» / Cocrt.:
C.A. Kamenes, B.A. I'peuka. — JIyranck: U3a-so JII'Y um. B. {amsa, 2020. — 188 c.

12. Meroanueckue yka3zaHWsS K TMPAKTHUYECKUM 3aHSATHUAM 110 JUCIHILIAHE
«Dwuszukay (B 2-X 4acTaX), 4acTh 2 «JNEKTPUIECTBO U MarHeTu3M. OnTruka. AToMHas
u saepHas gusuka» / Coct.: C.A. Kamenes, B.A. I'peuka. — Jlyraunck: U3n-so JII'Y
uM. B. dansa, 2021. - 194 c.

r) UHTepHET-pecypcehl:

eMunuctepctBo oOpa3zoBanusi u Hayku Poccuiickonn @epepanun —
http://mMunoOpHayku.pd/

eDenepanbHas ciayxba 1o HaaA30py B cdepe oOpa3oBaHMs W HAyKH —
http://obrnadzor.gov.ru/

e MunuctepcTBo 0OpazoBanus u Hayku Jlyranckoit Hapognoii PecniyOnuku —
https://minobr.su

eHaponnsrii coer Jlyranckoit Hapoanoit Pecrryommku — https://nsinr.su

ellopran ®denepanbHBIX TOCYJAPCTBEHHBIX 00pPa30BATEIbHBIX CTAaHIAPTOB
BhICIIIEro oOpa3oBanus — http://fgosvo.ru

e OenepanbHbIil mopran «Poccuiickoe odpazoBanue» — http://www.edu.ru/
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elHpopmanmonHas cucrema «EaMHOE OKHO JocTyma K 0Opa3oBaTeIbHBIM
pecypcamy» — http://window.edu.ru/

eDenepanbHbIi  LEHTP HHPOPMAIMOHHO-00pa30BaTEIbHBIX PECYpCOB —
http://fcior.edu.ru/

DJIEKTPOHHbIE OUOJIHOTEYHbIE CHCTEMbI U PECYPChI

e DJIEKTPOHHO-OnOIMoTeyHass  cucreMa  «KOHCynbTaHT — CTyleHTa»  —
http://www.studentlibrary.ru/cgi—bin/mb4x

® DJIEKTPOHHO-ONOIHOTEUHAS cucTeMa «StudMed.ru» —
https://www.studmed.ru

¢ DJIeKTpOHHBIN Katanor Hayuno-texauueckoit oudianoreku FOPTTIY (HIIN) —
https://libweb.srspu.ru/MegaProWeb/\Web

e O0pa3oBarenbHas matdopma KOpait — https://urait.ru/register

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

Nudopmannonnblii pecypc 0udJInoTeKN 00pa3oBaTe/ibHOM OPraHU3 AU
eHayunas 6ubnuorexka umenu A. H. Konsiea — http://biblio.dahluniver.ru/

7. MarepuajibHO-TEXHHUYECKOE " MPOrpaMMHoOe o0ecreyeHue

TUCHMILTAHBI

OcBoenne  naucuuIuIMHbl  «®u3nKa» Opeanojgaraer  MCIOJIb30BAHUE
aKaJeMUYeCKUX ayJUTOpUHd U y4eOHBIX Ja0OpaTOpuil, COOTBETCTBYIOLIHUX
JNEUCTBYIOUIMM CAHUTAPHBIM M MPOTUBOMOKAPHBIM IIPaBUJIaM U HOPMaM.

[Ipouee: pabouee MecTo mpemnojaBaTelisi, OCHAIIEHHOE KOMIBIOTEPOM C
nocTtynom B MHTEepHeT.
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IIporpammHuoe odecneveHne:

(I)yHKIlI/IOHaJIbHOG becniiaTtHoe CcbLIkn
Ha3HaYeHHe NporpamMMHoe
odecneueHnne
OducHsIli Taket Libre Office 6.3.1 https://www.libreoffice.org/

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

OHCpaHI/IOHHa}l CHUCTEMa

UBUNTU 19.04

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

Bpaysep

Firefox Mozilla

http://www.mozilla.org/ru/firefox/fx

Bbpayszep

Opera

http://www.opera.com

Ilo4yTOBBIN KIIUEHT

Mozilla Thunderbird

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

dailn-MeHemKep

Far Manager

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

ApxuBatop

7Zip

http://www.7—zip.org/

I'padmuecknii pemaxTop

GIMP (GNU Image

http://www.gimp.org/

Manipulation http://gimp.ru/viewpage.php?page_id=8
Program) http://ru.wikipedia.org/wiki/GIMP
Penaktop PDF PDFCreator http://www.pdfforge.org/pdfcreator
Aynuomeiiep VLC http://www.videolan.org/vic/
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8. OueHouHbIe cpeaCTBA MO AMCHUIIAHE

[lepeyeHp KOMIETEHLUMHN (JI€MEHTOB KOMIIETEHIUN),

Macnopt

OIIEHOYHBIX CPEJCTB M0 Y4eOHOH TUCHHIIUHE

«Du3ukay

dbopMHupyeMBIX B

pe3ynbTaTe OCBOCHUS YU€OHON AUCIUIUIUHBI (MOIYJIA) WU NPAKTUKA

WNHpukaropsl
. Orarbl
No Kox } q)OpMyJ'II/IpOBKaV JOCTHKEHUHN KOHTpOJEI/IpyeMBIe TEMBI (opMupOBaHHs
/qy | KOHTPOJMPYEMOfi | KOHTPOJIMPYEMOH | KOMIIETEHIIHH Eno y4eOHOW AUCIUILTHHEL, (cemecTp
KOMIIETEeHLIUH KOMIIETCHLIUU peanuzyemoit MIPAaKTUKU
M3YICHUS)
JUCHIMIIIIHE)

1 | OIIK-1. Crnoco6en pemats | OIIK-1.1, Tema 1. Mexanuka. 2
WH)XCHEPHEIE OIIK-1.5. Tema 2. Mexanuka 2
3a/1a4u B JKUJIKOCTEN U ra3oB.
npodeccuoHanbHOM Tema 3. Konebanus u 2
JeSATENLHOCTH C BOJIHBL
HCHOJb30BaHUEM Tema 4. OCHOBEI 2
METOJI0B MOJICKYJISIPHOH (PU3UKK U
€CTECTBCHHBIX HaYK, TEPMOIVHAMUKH.

MaTeMaTH9YCCKOTro Tema 5. DIIEKTPUUECTRO. 3
aHalM3a 1 Tema 6. Marnetusm. 3
MOACTMPOBAHHS Tema 7. OnTrka. 3
KBanroBas npupona
W3ITy4YCHHSI.
Tema 8. AromHas n 3
sinepHasi puzmka.
Iloka3zarenu n KPUTEPHUHU OLICHUBAHUA KOMHeTeHHI/Iﬁ, OInmucaHue mrKaJja
OLICHUBAHUA
Ne Kon Konrponupyemsele HanmeHnoBanue
W KOHTPOJIHUPYEMOH [lepeuens mIaHUpPyEeMbIX pPe3yIbTaTOB TEMBI Y4eOHO OLIEHOYHOTO
KOMIIETCHIIUH JUCHUIIMHBI cpeacTBa
1. | OIIK-1 3HaTh: OCHOBHbIC (H3MUeCKue siBiieHus, | Tembr 1-8 Bompocsr
W/IeH ¥ NPUHIIMIIBI, COCTABIISIFOIINE OCHOBBI 9K3aMEHaMOHHBIX
OIIK-1.1 COBpEMEHHOH (U3HMKM; 3aKOHBI (PU3UKU W pabor,
OIIK-1.5 TpaHULBl HUX TPUMEHHMOCTH, OCHOBHBIE KOHTPOJIbHBIE
(du3NUecKre BEIWYMHBI M KOHCTAHTHI, WX paboThI.

oTpezieNICHHe, CMBICII, CIOCOOBI U €AHHUIIBI
WX W3MEPCHUS; HA3HAYCHUE U IMPHUHIIUIIBI
IEUCTBUS BaKHEUIIINX (u3nIecKux
puOOpOB.

YMeTh: TpUMEHSTh (DU3MYECKUE 3aKOHEI;
TPaKTOBaTh CYTh (DU3UUECKUX SIBJICHHIA,
BEJIMYNH u MOHATHUH; BBIPAXKaTh
¢usnyeckue BenuuuHbl B cucteme CU;
paborath c abopaTOPHBIM
000pyIOBaHUEM; HCIIOJL30BaTh METOJIUKH
bM3uYecKNX W3MEPEHHH ©  00paboTKH
IKCIEPUMEHTAIILHBIX JIAHHBIX.

Bnanets: HaBBIKAMH NPUMCHEHUSI
OCHOBHBIX OOIIC(U3NICCKUX 3aKOHOB U
MPHUHIIMIIOB,  METOAOJOTHEH  pelIeHUs

3a/lad W3 Pa3jIMyHBIX pa3JelloB  00Iei
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¢bu3nKy; METOJJaMH (hnzuko-
MaTeMaTHYeCKOTO aHalu3a JUIs PeIICHHs
€CTECTBEHHOHAYYHBIX 3amaq u
¢u3nuecKoro MOJIETTUPOBAHUS B
UHXXEHEPHOH IPaKTHKE; HaBBIKAMHU
00paboTkn u HHTEPIIPETUPOBAHUS
PE3yJIbTaTOB SKCIEPHMEHTA.

@ oHIbI OLIEHOYHBIX CPEICTB MO AUCHUILIHHE «Du3nKay
Bonpocbl K KOHTPOJILHBIM padoTam:
TecTbl
2 cemecmp

1. MarepuanbHas TOYKa ABWXKETCSA BIOJAbL ocu OX, 3aBUCUMOCTh KOOPJMHATHI X OT

BpemMeHu t umeer Bua X =3+ 2t +05t2. OnpenenuTs 3Ha4EHUE CKOPOCTH TOYKHU B

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

2. 3a 3 cekyHbl CKOPOCTh PaBHOMEPHO BhIpocia ¢ 3 km/4 10 39 km/4. OnpenenuTsb
YCKOpPEHHE.
A) 12 km/u?; B) 3,33 m/c?; B) 12 m/c?; T) 0,3 m/c?.

3. Onpenenurb yrioByl CKOPOCTh TOUKHM PABHOMEPHO BPAIIAIOLIEHCS CO CKOPOCTHIO
v=0,5 M/c o okpyxkHOCTH paanyca R=25 cm.
A) 0,5 pax/c; bB)2pan/c; B) 0,02 pan/c; I')5 pan/c.

4. Ha matepuaiabHyH0 TOYKY JCHCTBYIOT IBE B3aUMHO TEPICHIUKYJISIPHBIC CHIIBI
0,3 Hwu 0,4 H. Pesynbrupyrormias cujia IeWCTBUs paBHA...
A)0,1H; b)0,7H; B)0,5H; I)-0,1 H.

5. C xakoii cwiod HYXKHO JIEWCTBOBAaTh Ha TEJIO Maccod M=3 Kr, 4TO Obl OHO
JIBUTaJIOCh C TIOCTOSTHHBIM ycKopeHueM a=1,5 m/c??
A)9H; Bb)2H; B)0,5H; I')4,5H.

6. K nmpyxunne, pacrsnyron Ha 3 cMm npuwioxkeHa cuna 39 H. Haitm xE€cTkoCTh
PY>KUHBI.
A)1,3H; b)1300H; B)117H; I') 1,17 H.

7. UeMy paBHa KHHETHYECKAsl YHEPTHs I1apa Maccoi 4 Kr, 00J1aJaroIIero UMITYJIbCOM
12 xr-m/c?
A) 36 JIx; b)24 x; B)18 Ix; I')6 JIx.

8. HaiiTu MOMEHT MHEpIIMU MaTepUaTbHOW TOYKU ¢ Maccod M=9 kr, ynan€HHON OT
OCH BpallleHUs1 Ha paccTosgHue =9 cm.
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A) 729 kr-m?; B) 81 kr-m?; B) 0,073 kr-m?;, T') 1 kr-m2

9. MomeHT uHepuuM Koneca 5 kr-m2. Kakoli MOMEHT CHMJI IPHIIOKEH K KOJECY,
BpALIAIOLIEMYCS C YIIIOBBIM yckopenueM £=0,02 pan/c??
A)0,4H-Mm; B)0,5H-M; B)0,004 H-m; TI')0,1 H-m.

10. OnpemenuTs MOMEHT HMIIYJIbCa Tela C MOMEHTOM HMHEPUUM J=2 Kr-M?,
BPAIIAOIIEr0Cs C YIII0BOH CKOPOCThIO =8 paz/c.
A) 16 kr'm?/c; B) 4 xr'm%/c; B) 0,25 xr-m%/c; T) 1 kr-m?/e.

11. Ckonpko monekyn B 1000 monb Bemecta?
A) 6,02:10%; B) 10%; B) 6,02:10%; T 100.

12. Ckonbpko KoMuecTBa BellecTa B 32 rpamMMax kuciopona O,?
A) 0,001 monb; B) 2 monb; B) 32 monb; ') 1 morb.

13. Onpenenuts MossipHyIO Maccy HySO4.
A) 78:103 kr/monb; B) 98:10° kr/mons; B) 98 kr/mons; I') 50-107 kr/momns.

14. Beipazuts Temnepatypy 27 °C B eqununax usmepenus CU.
A)273K; Bb)117°C; B)300K; T')27°C.

15. Kak u3MeHuUTCA AaBi€HHE WACAIBHOIO Ta3a, HAXOMASIIErocss B IepPMETHYHOMN
eMKoCTH npu nosbiieHnu temmnepatypsl ¢ 300 K go 450 K?

A) Beipacrer B 1,5 pa3za; b) monusurcsa B 1,5 paza;

B) Beipacter Ha 150 I1a; I') monusurcs Ha 150 Ila.

16. Kak u3meHUTCs 1aBiIeHNE UACATBHOTO ra3a MPH YBEIUUYEHUN KOHIICHTPAIUH B 3
pasa U CHWKEHUU TEPMOJMHAMUYECKON TeMIepaTypsl B 2 pa3a?

A) ymenbiiutes B 1,5 paza; b) yBenuuurcs B 1,5 pa3sa;

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

17. Kakas paboTa coBepIIaeTcs aeaabHbIM Ta30M IIPH paciuupeHuu ot 2 M2 1o 7 m3

1 riocTostHHOM JnaBienun 100xIIa?
A) 500 x/Ix; Bb) 20 x/Ix; B) 50 mx/x; 1) 0,02 xJIx.

18. neanpHOMY razy cooOIIMIN KOTHMUecTBO TerioThl Q=5 k/[x. Kak uameHnurcs
€ro BHYTPEHHSISI SJHEPrusl OH coBepIUT padoty A=3 kJ[x?

A) yBenuuutca Ha 2 k/[x; B) ymenbimmrcs Ha 2 k/[x;

B) yBennuurcs Ha 8 k/[x; 1) ymenbmurces Ha 8 k/[xk.

19. OHpC,IICJII/ITB K.II.O. IIponeccCa, CCJIHN Ia3 MOoJYYUI OT HArpeBaTeiisi KOJIMYCCTBO

Ter1oThl 9 k[, a oxnagurento nepenan 6 kJx.
A) 1/4; b)2/3; B)1/2; T)1/3.
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20. KakoBa Temneparypa oxmagutens npu mukie Kapno, ecnu k..j. nukna 0,2, a
temneparypa HarpeBatens 400 K?
A)333K; b)80K; B)320K; I')480K.

3 cemecmp

1. Kak wu3MeHUTCS cuia B3aUMOJEHCTBUA JBYX TOYEYHBIX 3apsijioB, €CIlU
ANEKTPUUECKUI 3aps KaXJAO0ro YBEIWYUTh B 3 pasza, OJAHOBPEMEHHO YBEIUYWB
paccTosiHhe MEXAy HUMU B 3 pa3a?

A) He usmenurcs; b) yBenuuurcs B 3 pasa;

B) ymenbmutcs B 3 paza; [') yBenuunrcs B 9 pas.

2. KakoBa HampssKEHHOCTb DJJIEKTPUYECKOTO IIOJIS,, €CIM HA TOYEYHBIM 3apsj
BennuuHsbl 0,2 K nelicteyer cuna 100 H?
A) 20 B/mM; B) 500 B/m; B) 0,002 B/m; T') 20 B.

3. YUeMy paBeH NOTEHIMAI JIEKTPUUECKOTO MO B TOUKE, B KOTOPOU JIEKTPUUECKUIN
3apsia BenuunHou 0,03 Ki obnanaer sueprueit 0,18 J1x?
A)15B; b)0,054B; B)21B; I 6B.

4. HailTu 371€KTPOEMKOCTh JBYX KOHJIEHCATOPOB, eMKOCThIO 3 MK®D, coeTMHEHHBIX
MOCJIE0BATENBHO.
A) 0,67 Mmx®; b) 6 mx®; B)3 mx®; I') 1,5 mxd.

5. HaliTH 3JIEKTPOEMKOCTh IByX KOHJAEHCATOPOB, EMKOCTHIO 3 MK®D, COETMHEHHBIX
NapajuyIeIbHO.
A) 3 Mmx®; B) 1,5 Mmx®; B) 6 mxd; I') 0,67 mxD.

6. B omHOpoaHOE 3eKkTpuueckoe mosie ¢ HamnpsbkeHHocTh E=1800 B/M momectwin
TUAJIEKTPUK € AUICKTPUUYECKOM MNPOHUIIAEMOCThI0 £=60. KakoBa HampsKEHHOCTh

MOJISI BHYTPH IUAJIEKTpUKA?
A) 300 B/m; Bb)50B/Mm; B) 150 B/m; T') 1080 B/m.

7. Kakoi 3apsi 10IKEH IPOUTH Yepe3 MOMEepEeYyHOe CEYEHNE MPOBOAHUKA 32 1
MUHYTY, 4YTOOBI TOK ObUT paBeH 60MKA?
A) 10°Kim; B) 60-10°Km; B) 10°Km; T 3,6:10° Ko

8. Kakoit Tok moreuer uepe3 pe3uctop conporusienneM R=2500 Om npu pasHOCTH
NOTEHIMAJIOB Ha ero koHuax 10B?
A)250 A; Bb)250mA; B)4mA; T)4A.

9. Kakas sHeprust BeIACISIETCS B MPOBOAHKKE ¢ conpoTuBieHrneM 300 Om 3a
NOJIMUHYTHI ITpU NTpoTeKanuu Toka 200 MA?
A) 6 JIx; Bb) 1800 Ix; B) 360 Ix; I')9 xx.
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10. /IBa pe3ucrtopa, conpotuBieHreM 2 OM KaK/Iblil, COETMHEHBI TTaPAJLIEITHHO.

KakoBo conpoTuBiIeHNE TaAKOTO COCTUHEHUS ?
A)40M; b)10wm; B)2O0Owm; I')3 Om.

11. Dnexrpon (3apax -1,6:10°Ku) Breren co ckopocTbio V=5 M/c B OHOPOIHOE
marHutHoe nosie B=300 mMxTn neprieHAuKyIsIpHO TUHUSIM UHAYKIUHU. ONpenenuTh

3HAUYCHUC CUIIbBI, ,Z[GI\/’ICTBYI-OHICI\/JI Ha IIPOTOH B MAaIrHUTHOM II0JIC.
A)2,410°H; B)2,4102H; B)2,410%H; T)0H.

12. Kak u3mMeHuTCs cuiia IeUCTBUSI OAHOPOJAHOI'0 MAarHUTHOTO TIOJISl HA AJIEKTPOH,
€CJIM yToJI MEXAY CKOPOCTBIO JJIEKTPOHA M BEKTOPOM MAarHUTHOW MHTYKIIUU
n3MeHuTh oT 30° 10 90°?

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

B) yBenuuurcs B 3 paza; [') ymenbimres B 3 pasa.

13. Onpenenute BepHOE HampaBiieHne cuiibl JIopeHiia aig OTpuIaTeaIbHOro 3apsa.
—

v v v v
-q g -q g g F] l_:rl g
® > X > — -t
= =5 -q -q
Fx Fi
A b B I

14. Onpenenuth BepHOE HAIMIPaBICHHUE JIMHUI MHAYKIIUA MArHUTHOTO TIOJIS
IPSMOJIMHEHHOT'O MPOBOTHUKA C TOKOM.

AT AT AT AT
- S - -
B B S——f—" — | B S B

15. Kak u3MeHUTCsI HHAYKIUS MAarHUTHOTO TOJISA, CO3aBaeMOTr'0 OECKOHEYHO
JUIMHHBIM ITPOBOJIHUKOM, €CJIM CHJIy TOKa yBEJIIMYUTh B 1,5 paza, a TOUKy
HAOJII0/ICHUSI YIATUTh Ha pacCcTosiHUE B 3 pasza Oolbliee?

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

B) ne usmenurcs; I') ymensbmures B 1,5 paza.

16. Ecnu cuity Toka B ABYX MapaJlieIbHBIX MTPOBOJAX YBEJIUYUTH BJBOE, a
paccTosiHie MEX1Y HUMH YMEHBIIUTD B 3 pasa, TO CUjla UX B3aUMOJICHCTBHUSI...
A) yBenuuutca B 12 pa3; b) yBenuuutcs B 6 pas;

B) ymenbmutcs B 6 pa3; I') ymenbiutcs B 12 pas.

17. Inockwuii koHTYp Mwomanso S=200 cM? HAXOAUTCA B MOCTOSHHOM OHOPOIHOM
MAarHMuTHOM Tose ¢ uaaykuueit B=0,3 Tn Tak, 4To TMHUY MarHUTHOM MHIYKIIUU
MPOHU3BIBAIOT IUIOMIA b MO yriaoM 60° k HopManu KoHTypa. OnpenenuTh MOTOK
MarHUTHOM MHIYKIIMHM Yepe3 KOHTYP.
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A)0,03B6; B)0,3B6; B)30B6; I')3 MB6.

18. Kak u3MeHUTCS NOTOK MATHUTHOM MHAYKIMHU Yepe3 KPYIJIbIi TUIOCKUI KOHTYD,
€CJIM MarHUTHas UHAYKIUS YMEHbIIUTCS B 3 pa3a?

A) yBenuuwnres B 3 paza); b) ymenwmmrcs B 1,5 pas;

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

19. MarHuTHBII NOTOK Yepe3 NPOBOISALINI KOHTYP U3MEHSIETCS] pABHOMEPHO TakK, YTO
3a 5 munyt Bo3poc ¢ 0 B6 o 10 B6. Onpenenuts 3/1C B KOHTYpE.
A)0,5B; b)2B; B)0,03B; I')50B.

20. TIpoBoasIas pamMKa IIIOMaabo S=9 ¢cM? Bpamaercs ¢ yrioBol CKOPOCThIO =6
¢! B omHOpoaHOM MarauTHOM moste ¢ B=0,45 Ti. Onpenenuts MakKCUMaIbHOE
3HaueHue J/[C B pamke.

A)2,43mB; b)3kB; B)67,5mkB; T') 83 B.

21. Kakosa m3nydarensHOCTh R™ abcomoTHo uepHoro Tena mpu remmneparype 20 °C?
A) 9 MBr/™M?%;, B) 418 Br/M?;, B) 1,7-10° Br/m?; T') 1 MxBr/M2.

22. Kak u3MeHUTCS U3y4aTeIbHOCTh a0COFOTHO YEPHOIO Tea, €CIIM TeMIepaTypa ¢
300 K yBennuunace Ha 300 K?

A) yBenuuutcs B 4 paza; b) yBenuuntcs B 2 pasa;

B) yBenuuurcs B 16 pa3; 1) He usmeHuTcs

23. KakoBa JjimHa BOJIHBI, HA KOTOPYIO MPUXOIUTCS MAaKCUMYM SHEPTHH H3JTy4YCHUS
a0COJIIOTHO YEepPHOTO Telna mpu Temmeparype 36,6 °C?
A) 9,37 mxm; B) 79,23 mxm; B) 0,63 mxm; I') 0,48 MxM.

24. Onpenenuth Maccy (poToOHA M3ITYUYEHHUS C JIJTMHON BOJIHBI 550 HM.
A)9,1:10% kr; B) 1,67-107 kr; B) 4,02:10% kr; T) 6,67-10% xr.

25. KakoBa paboTa BbIXOJ]a AJICKTPOHOB M3 MeTalia, eciii GoTodPheKkT HaunHaeTCs
1Ipu yactore usnydenus 5,28+10% ' u Beime?
A)3,5-100 Iix; B) 1,6:10° Ix; B)4,0-1071° JIx; T')4,7-101° JIx.

26. CormacHo mocTyiaTtaM bopa, ompenenuTh MOMEHT HWMITYJIbca DJIEKTPOHA Ha
cranoHapHoii opoure ¢ N=3. ITocrosunas [Tnanka A=1,05-10"3* JIx-c.
A)3,15:10°3* JIx-c; B) 1,05-103 Ox-c; B)2,1-103* Ix-c; T)4,2:103 IIx-c.

27. Slapo 4Be’ umeer. ..
A) 4 neiitpona u 7 npotoHoB; b) 4 HeilTpoHa u 3 npoTOHa;
B) 4 porona u 7 veiirponoB; I') 4 mporoHa u 3 HEUTpoOHa.

28. Uemy paBHO cpeaHee BpeMsl )KM3HH T PaJUOAKTUBHOTO Spa, €CJIM MMOCTOSTHHAS
PaZIMOaKTUBHOIO pacnaja pasHa 1 ul?
A)0,28:103¢c; B)60c; B)3600c; Il c.
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29. Kak u3MeHUTCS aKTUBHOCTh U30TOIA C TOCTOSTHHON PaJIMOAKTUBHOTO pacrajia
A=1 mun! 3a Bpems t=41,6 ¢?

A) yMEHBIIUTCS TIOYTH 70 HYJIs; b) ymenbmutcs B 1,4 pasa;

B) ymenbmutes B 1,17-10%8 pasa; I') ymensmmrces B 2 pasa.

30. B pesynerare sgepuoi peakumu 7N¥*+,He*—X+;H! o6pasosamocs sapo X.
CKOJIBKO HYKJIOHOB BXOJMT B COCTaB sAnpa X?

A)17; B)8; B)9; IO.

KpuTepuu n mkaJjia oueHUBaHHUS MO OLEHOYHOMY cpeacTBY «TecTbD)

IIIxana OLICHUBAHUS Kpurepuii ouenuBanus
(nHTEpBaN 6AIIIOB)
5 KonTponbHas paboTa BBIITOTHEHA HA BBICOKOM YPOBHE (TIpaBHIbHBIC
otBeThl anbl Ha 90-100% Bompocos/3agaq)
4 KouTposbHas paboTa BBIITOJIHEHA HA CPEHEM YPOBHE (IIPaBUIbHBIC
OTBETHI JIaHbl Ha 75-89% Bompocos/3aaaq)
3 KonTponbHas paboTa BEITOTHEHA HA HU3KOM YPOBHE (IIPaBUIILHBIE OTBETHI
nanbel Ha 50-74% BompocoB/3ana4)
2 KonTponbHas paboTa BBIIOJHEHA HA HEYIOBICTBOPUTEIHBHOM YPOBHE
(mpaBUIIbHBIE OTBETHI TaHBI MeHee YeM Ha 50%)

OueHo4YHbIE CPpeCTBA IJISA MPOMEKYTOYHOM aTTeCTAlUN (IK3aMeH)
Teopernuyeckue BONpPOCHI
2 cemecmp

. Cucrema orcuera. Tpaekropus. [1yTe. [lepemenienue.
. CkopocTb. YckopeHue. TaHreHIMalibHOE U HOPMAJIbHOE YCKOPEHHUE.
. Kunemartuka n xapakTepUCTHKU BPAIATEIbHOTO ABUKEHUS.
. 3axonbl Hetorona. Cuna. Ummnynsc. Macca.
. Cunel B mpupoze. Buibl B3auMoaencTBusl.
. 3aKOH COXpaHEHUS UMITYJIbCA.
. [IBr>KeHMe Tena nepeMeHHON MacChl.
. KoncepBartunbie cuibl. Pabota. MOImHOCTS.
. Kunernueckas sneprus. [lorenunanbHas sHeprus.
10. 3akoH coxpaHEHUs YHEPTUH.
11. lentp macc. JIBuxeHUE IIEHTpa Macc TBEPIOro Tea.
12. Moment unepru. Teopema IlITetinepa.
13. Kuneruveckasi sHEpTUs BpaICHUS.
14. MomeHT cuibl. MOMEHT UMITyJIbCA.
15. Pa6ora mipu Bpamenuu tena. OCHOBHOE ypaBHEHHE TUHAMUKHU
BpalIaTEIbHOTO JBHKCHHUS.
16. 3akoH coxpaHEHHUs MOMEHTa UMITYJIbCA.
17. TIpeobpazoBanus ['anunes. [Tocrynarer CTO.
18. IIpeobpazopanus Jlopenna. Crnenctust u3 npeodpazoBanuii JlopeHa.

O©CoOoO~NOOOIhA~,WNBE
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19. HennepunanbHbIe CUCTEMBI OTCUETA.

20. KonebarenbHblii nporiecc. ['apmonnyeckue konedaHusi. Y paBHEHUE
rapMOHUYECKUX KoseOaHui. XapaKTEepUCTUKH KOJIeOaHUH.

21. VYpaBHEHHE 3aTyXaloluX KOJIeOaHU! U ero perieHue.

22. YpaBHEHHE BBIHYKICHHBIX KOJIeOaHUil U ero perieHue. Pesonanc.

23. Ilpy>xunHbINi MassTHUK. PU3NUECKU MasTHUK. MaTeMaTH4eCKHii MasTHUK.

24. CnoxeHue rapMOHUYECKUX KOoeOaHu.

25. Mexannveckne BOJTHBI. YpaBHEHHE OCTYIIEH BOJHBI. AMIUIMTYIA, 9acTOTa,
JUIMHA BOJIHBI, (Pa3oBasi CKOPOCTh BOIHBI. BomHOBOE ypaBHEHHE.

26. [Tpunuun cyneprio3utiuu BosiH. Marepdepeniys BosH. CTosyrie BOJTHBL

27. 3BykoBbie BOHBL. D dekt Jomrepa. YapTpassyk. MHDpa3Byk.

28. Cuna Apxumena. Y ciaoBue 1iaBaHus Tell.

29. YpaBHeHHE Hepa3pbIBHOCTU CTpyH. YpaBHeHue bepnymmm. Jlamunaphoe u
TypOynenTHoe TeueHue. Yucno Pelinonbca.

30. OcHOBHBIE TIONIOKEHHUA MOJEKyIsipHO-KuHeTuueckor Teopuu (MKT).
OCHOBHBIC TIOHATHUS U ONPEICTICHUS MOJICKYJIIPHOUN (PU3HUKH.

31. Uneanbupiii Ta3. CBoMCTBAa WHACAJbHOrO rasza. TepMoAMHAMHUYECKHE
napaMeTpbl COCTOSHUS.

32. OcunoBuoe ypaBHenne MKT (VYpaBuenue Knaysuyca). VYpaBHeHwue
COCTOsIHUS ujealbHOro raza (YpaBuenue MenpaeneeBa-Knaneiipona).

33. M3omporuiecchl, 3aKOHBI H30MPOLIECCOB. p-V AHarpaMMbl H30MPOIIECCOB.

34. YpaBaenue Ban-nep-Baanbca. TlonpaBku ypaBHenus Ban-nep-Baanbsca u
ux ¢uzndeckuit cmbici. M3otepmbl Ban-nep-Baanbca.

35. Pacripenenenne MakcBenna. XapakTepHbIe CKOPOCTH pacIlpeesiCHUs
Makcsemnna.

36. Pacripenenenue bonbimana. bapomerpuueckas gopmyia.

37. SIBnenus mepeHoca B TEPMOJMHAMUYECKM HEPABHOBECHBIX CHCTEMaXx.
TennonpoBogHocTs. duddysus. BsaskocTs.

38. Uucno  cremeHeid  cBOOOIBI  MOJEKYJbl.  BHyTpeHHsis — SHeprus
TEPMOJMHAMUYECKON CUCTEMBI. 3aKOH PABHOPACIPEACIICHUS SHEPrUU MO CTEHEHSIM
CBOOO/IBI.

39. Pabora, coBepiiaemasi cucTeMol NMpu M3MEHEHUH oObema. OmnpejeneHue
paboThl, coBEpIIaEMON TEPMOANHAMUYECKON CUCTEMOM MTPU U30MPOIECCaX.

40. [lepBoe Hauano tepmonuHamuku. CleACTBUS W3 TEPBOrO0 Hayaia
TepMOAMHAMUKU. VI3MeHeHre BHYTpEHHEN SHEPTUH TPU U30IPOIIECCaX.

41. KonndecTBO TEIUIOTHL. AnuabaTHUecKuil mporecc. YpaBHEHUE aanabdathl.
P-V nuarpamma aanabatuyeckoro mpoiecca.

42. TermoeMKOoCTb. YpaBHeHue Maiiepa. [Toka3zarenb aanadaThl
(xoapurment Ilyaccona).

43. TlonuTponHbIi Mpolecc. Y paBHEHUs MOJUTPOIBI, TOKAa3aTelb MOJIUTPOIIBI.
IToka3aTenp MOMUTPONBI ISl U30IPOLECCOB.

44. TeruoBast mamuHa. KpyroBele mporiecchl: p-V auarpamma, padota Inpu
Kkpyrosom npouecce, KIT/I.

45. lluxkn Kapuo: p-V nauarpamma, onucaHue mnpoueccoB mukia, KIII.
Teopema KapHo.
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46. TepMogUHAMUYECKOE ONPEIEIICHUE SHTPOIINH. CraTtuctuueckoe
onpeneneHue SHTponrud. OCHOBHBIE CBOMCTBA SHTPOIHUU.

47. U3smeHeHne  SHTpONIMM  NOpH  HU3ompoueccax.  Bropoe  Havano
TepMoanHaMUKu. CiencTBUS U3 BTOPOro Havana TEPMOAUHAMUKH.

3 cemecmp

1. DnexTpuueckuil 3aps U 3aKOH ero coxpaHeHus. 3akoH KymnoHa.

2. Dnekrpudeckoe noie. HarmpspkeHHOCTh 97eKTPUYEeCKOro MOJIs.

3. Teopema ["'aycca u €€ npruMeHeHHUE.

4. Pabota mpu nepeMeNieHnu 3apsi/ia B SJIEKTPUIECKOM II0JIe.

5. Hupkynsius Bekropa E.

6. [ToTennuan 1 pa3HOCTh TOTEHITNAJIOB. DKBHUITOTCHIIMATBHBIE TTOBEPXHOCTH.

/. CBsi3b MEX]y HAIPSKEHHOCTHIO Y TOTEHIIUATIOM.

8. JIudNeKTprKY U MPOBOJHUKH B DJIEKTPHUECKOM TIOJIE.

9. BekTop 37eKTpUIECKOro CMEIIECHHSI.

10. Dnexrpoemkocts. Konnencarop. CoequHeHre KOHIEHCATOPOB.

11. DHeprus 3apsyKEHHOr0 KOHJEHCATOpa. DHEPTUsl SIEKTPUUECKOrO MO,

12. Tloctosiuublii  dnekTpuueckudd  Tok. Cuna  ToOka, IUIOTHOCTh — TOKA.
Conporusnenue. dnextpoasuxymias cuia (31C).

13. 3akon Oma 7151 y9acTKa U IMOJHOM LIeTH.

14. 3akon JIxoyns-JIeHia.

15. PazBerBnennsbie anekTpuueckue nenu. [Ipasuna Kupxroda.

16. MaruutHoe mone. MarHuTHas MHAYKIUS W HANPSHYKEHHOCTh MAarHUTHOTO
HOJISL.

17. 3axon buo-Cagapa-Jlamiaca u ero npuMeHeHue.

18. B3aumoeiicTBue TOKOB. 3akoH AmIiepa.

19. DnekTpudeckas yactuia B MarauTHoM mione. Cua Jlopenra.

20. CunoBble muHMKA MarHuTHOro nosst. [upkymsauus BektopoB B u H. Teopema
0 TIOJTHOM TOKE.

21. MaruutHsbIii moTok. PaboTta no mepemerneHnio Toka B MArHUTHOM TIOJIE.

22. SIBnenue »neKTpoMarHuTHON MHAyKIMK. 3akoH Dapanes. Bpamienue
paMKu B MArHUTHOM MOJIE.

23. SIBnenve caMOMHAYKIIMU. HAYKTUBHOCTH KOHTYDpA.

24 VI3MeHeHre TOKa MPY 3aMBIKAaHUH TICTIH W Pa3MBIKAHUH TICTIH.

25. DHeprus MarHUTHOTO TOJIsL. DHEPTHUsl KOHTYpa C TOKOM.

26. Konebarenbupiii KOHTYp. CBOOOMHBIE SJIEKTPOMArHUTHBIE KOJICOAHUS.
®opmyna TomcoHa.

27. 3aTyxawlire U BbIHYKJICHHBIC AJIEKTPOMAarHUTHBIE KOJICOAHN.
HuddepenumanbHoe ypaBHEHHUE KOJIEOAHUI U €ro pelieHue.

28. Ilepemennpiii TOK. 3akoH Oma 1 IepeMEHHOTr0 TOKa. MOIITHOCTh
IIEPEMEHHOr0 TOKa. BEKTOpHBIE THMArpaMMBl.

29. OCHOBHBIE 3aKOHBI TeOMETpUUecKOr onTukw. [IpuHinn depma.

30. ®opmyna ToHkoW JuH3BL. [locTpoeHne H300paKeHWil B TOHKUX JIMH3AX.
dokyc, (HhoKyCHOE pacCTOSIHUE, ONTHYECKas CHJIa.

31. Unrepdepennus crera. Judpaxius cBera. [Ipumepsr.
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32. Ionspusamus ceera. 3akoH Mairoca. 3akoH bprocrepa.

33. [lornomenue cera. 3akoH byrepa.

34. TlpencraBnenue cBeTa Kak dJIEKTPOMArHUTHON BOJTHEI.

35. TertoBoe M3Ny4YEeHHE U €T0 XapaKTepUCTUKU. 3akoH Kupxroda.

36. AbcomoTHO yepHoe Teno. Dopmyna Penes-/xunca.

37. 3akonsl cMemenns Buna. 3akon Credana-bonsnmana.

38. ®opmyna [lnanka. @OTOHBHI.

39. JlaBnenue cBera. @otodpdext. YpaBHenue poroddexra.

40. Dddext Kommnrona.

41. Anepnas wmopens aroma. Iloctymarel bopa. ATom Bomopona u
BOJIOPOJIONIOI00HBIEC aTOMBI 110 bopy.

42. Bonubl ae bpoitts. CooTHOIIEHNE HEONPEASIICHHOCTEH.

43. BonnoBas @pyukuus. Ypasaenue Llpeannrepa.

44, ATom BomopoJia B KBaHTOBOM MexaHMKe. KBaHTOBBIE unciia. @epMUOHBI U
6030HbI1. [Tpuniun [Taymu. [lepuoanyeckast cuctema sneMeHTOoB MeH eneena.

45. CocTaB M XapaKTEPUCTUKU aTOMHOIO s/Ipa.

46. JleekT Macchl ¥ SHEPTHsI CBSI3U si/ipa. DHEPTeTUKA SACPHBIX PEaKIIHil.

47. PaanoakTUBHOCTh. 3aKOH PaIMOAKTUBHOTO pacnaga. AKTUBHOCTb.

48. SnepHbie peakuuu: a-pacmnaj, B-pacnan, y-uznydenue. [IpaBuna cmemeHus.
Heurpuno

49. Peaxiuu JiefieHUs] U CUHTE3a aTOMHBIX siziep. SliepHbie peakinu Mo
JIEVCTBUEM HEUTPOHOB. LlenHbIe peakuu.

IIpakTyeckune 3a1aHusA
2 cemecmp

3apauva 1. J[BukeHue MaTrepualibHOW TOYKH 3a/IaHO YpPaBHEHHEM X=At+Bt?
rae A=4 m/c? B=-0,05 m/c?. Onpenenurs MOMEHT BPEMEHH, B KOTOPBIA CKOPOCTH U
TOYKH paBHA HYII0. HaliTH B 3TOT MOMEHT BpeMEHHU KOOPIMHATY M YCKOPEHUE.

3agaua 2. MarepuanbHas Touka Bpamiaercs Ha pacctosauu r=20 cM BOKpYT
HEMOJABMKHOM ocu 1o 3akoHy @=A+Bt+Ct’, rme A=3pax, B=-1pan/c,
C=0,1pan/c®>. B momentr BpemeHun t=10c oONpeENIUTH TAHTEHIMAILHOE dr,
HOPMAJILHOE dp ¥ TIOJTHOE 8 YCKOPEHUS TOYKH.

3agaya 3. Ha rjmaagkom ctone nexur Opycok maccod m=4 kr. K Opycky
NPUBSI3aHbBI JBA IIHYPa, MEPEKUHYThHIE Yepe3 HEMOBIKHBIEC OJIOKH, TPUKPEIUIEHHBIC
K MPOTHUBOMOJIOXKHBIM KpasiM cToia. K KOHIlaM HIHYpOB MOABEUIEHBI TMPH, MacChl
KOTOphIX M;=1 kr u My=2 kr. HaliTu yckopeHue, ¢ KOTOPBIM ABWKETCS OpyCOK, W
CWITY HATSKEHUS KOKJ0T0 U3 ITHYPOB. Maccoii 6710KOB ¥ TpEHHUEM MTPEeHEOpeyb.

3apauya 4. MarepuanbHasi TOYKa Maccoil M=3 KIr' ABWXKETCA MO/ JEHCTBUEM
HEKOTOpoil cuibl F cormacuo ypasmenmio X=Ct?+Dt3, rme C=2 m/c?, D=-0,1 m/c®.
Haiitu 3Hauenust 3Toi cuiabl B MOMEHTHI BpemeHH t1=1c u 1=2 c. Onpenenurtsb
MOMEHT BPEMEHH, KOTJ]a CHJIa paBHA HYIIIO.

3agaua 5. Opynue, )KeCTKO 3aKpeTUICHHOE Ha JKeJIE3HOAOPOKHOMN Tuiatdopme,
IIPOU3BOJUT BBICTPEN BIOJIb MOJOTHA KEJIE3HOM JOPOTrH MOJ yrioM ¢=60° K JMHUA
ropuzonTa. Onpenenuts ckopocTh U oTkaTa miuaTtdopmbl, €Clid CHapsiI BBIJIETAET CO
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ckopocthio v=600 m/c. Macca mnardopmsr ¢ opyauem u cHapsimamu M=15 T, macca
onHoro cHapsiaa m=20 kr.

3anaua 6. [llap maccoit m;=10 kr, ABMKYIITUICS CO CKOPOCTHIO 01=4 M/C,
CTAJIKUBAETCA C IIApOM Maccoit My=4 KT, CKOPOCTh V2 KOTOPOTro paBHa 12 m/c.
Cuutas ynap npsiMbIM, HEYIPYTUM, HAUTH CKOPOCTH ¢ IIAPOB TIOCTIE yaapa B IBYX
ciydasx: 1) Majblii map HaroHsieT OOJIBIIOH IIIap, IBIKYITUHCS B TOM XKe
HAIpaBJICHUH; 2) Mapbl JBUKYTCS HABCTPEUY IPYT APYTY.

3agaua 7. [lnsg coxatus TPYKWHBI Ha X1—=1 CM HYXHO TPWIOKHTH CHITY
F=10 H. Kakyto paboTy HYKHO COBEPIIIUTh, YTOOBI C3KaTh MPYKUHY Ha X2=10 cm?

3agaya 8. OnpenenuTh JUHEHHYIO CKOPOCTh U IIEHTpa Iapa, CKaTUBIIETOCS
0€3 CKOJBKCHHS 110 HAKJIOHHOW IJIOCKOCTH BBICOTOM =1 M.

3agaua 9. Touka coBepmiaer rapmMoHuueckue KosebOanusa. Haubonbinee
CMEIIEHUE Xmax TOUYKH PaBHO 5 cM, HamOoONbIIasi CKOPOCTh Omax= 10 cm/c. Haiitu
YIIIOBYIO YaCTOTY (@ KOJIEOaHUN U MAaKCUMAIIbHOE YCKOPEHUE 8max TOUKH.

3agaua 10. I'py3uk maccoit m=400 r, moABEIIEHHBIH K MPYXUHE, KOIeOIeTCs
0 BEpTUKaIH ¢ iepuojoM 1=1 c. OnpeaenuTb KeCTKOCTh K Py KHUHBI.

3agaua 11. CkoibKO aTOMOB COJIEPKUTCS B PTYTHU: 1) KOJTUYECTBOM BEILIECTBA
v=0,2 monp; 2) maccoit m=1r?

3apava 12. Onpenenurh KOJIMYECTBO BEIIECTBA V BOJOPOA, 3aMOIHSIOIICTO
cocys 00beMoM V=3 J1, eciii KOHLEHTpAI|sl MOJIEKYJI ra3a B cocyae N=2 1018 v,

3agaua 13. B 6amnone naxoautcs ra3 npu temieparype 71=400 K. [lo kaxoii
TemrepaTypsl 7> HaJlo HarpeTh ra3, 4TOObI €ro AaBieHUE YBeIUYmiIoch B 1,5 paza?

3agava 14. bamnon BmectumocThio V=201 3amoiHeH a30TOM MpHU
temneparype 7=400K. Korma uacte raza u3pacxoioBaiiu, JaBJCHHE B OaJJIOHE
nonmsmwnoch Ha Ap=200 klla. OmpenenuTh Maccy M U3PacXOIOBAHHOTO Tasa.
[Ipomecc cunuTaTh U30TEPMHUIECKUM.

3apaua 15. OnpenenuTs IIOTHOCTh p BOJSHOIO Tapa, HaXOJSIIErocs IO/
nasneuem p=2,5 [1a u umeromero temmnepatypy 7=250 K.

3agaua 16. MpeanwpHbiii ra3 coBepmaer mukia KapHo npu TemmepaTypax
xonoamwibHuKa 15,=290 K u Termmoornarunka 7:=400 K. Bo ckoyibKO pa3 yBeIHMUUTCS
KIIJI # umKna, eciim TeMIlepaTypa TEIIOOTAaTIMKa Bo3pacTeT 10 T1=600K?

3apaua 17. a3, coBepmaromuii 1uks Kapho, ornan temnonpueMHuky 75%
TEIUIOTHI, TOJYYEHHOH OT TemtooTnaTyuka. Omnpeaenutbs TeMmreparypy 12
TEIUTONIPUEMHHUKA, eCTu Temmeparypa Teriootaarunka 71=400 K.

3agaua 18. Tlpu kaxoil TemriepaType CpelHsis KHUHETHUecKas >Heprust <g,>
TIOCTYIATENLHOTO ABMKEHUS MOJIEKYIIBI raza paBHa 4,14 10 2L Tx?

3 cemecmp

Zapava 1. 3apsager Q=1 mxKn u Q,=-1 MxKn HaxomsTcs Ha paccTosHUU
d=10 cm. OmnpenenuTh HANPSHDKEHHOCTh £ M TIOTEHIMAT ¢ TOJISl B TOYKE, YIAICHHOW
Ha paccrosiHue =10 cMm oT mepBOro 3apsja M Jiexamled Ha JIMHUHU, MPOXOIIIen
yepe3 NepBbli 3aps]l NEPHeHAUKYIIIPHO HanpaBieHuo oT Q1 k Q.

3agaya 2. Ha ngByx OECKOHEYHBIX MapaIENbHBIX IIOCKOCTAX PaBHOMEPHO
pactpesieNienbl  3apsAabl ¢ MOBEPXHOCTHBIMU IIOTHOCTAMH  01=0,2 MKKi1/M? 1
02=-0,3 MxKn/M?. Onpeenurs HanpsHKeHHOCTD TI0JIS MEXy U CHAPYKH IIOCKOCTE.
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3agaua 3. J[Ba xonaencaropa anekrpoeMkocTsiMu C1=3 MKD® u (Cr=6 MkD
COEJIMHEHBI MapaieabHo U npucoenuHensl k 6atapee ¢ DJIC =120 B. Onpenenutb
3apsnbl Q1 u Q2 KOHAEHCATOPOB M pazHocTH noTeHIanoB U n U, Mexmy oOKTaaok.

3apava 4. Tpu konaeHcaropa emMkocTaMu C1=1 Mmx®, C,=2 MK® n C3=3 MKD
MOTYT OBITh COCIWHEHBI TapajUICIbHO WM IOCIEAO0BaTeNIbHO. B KakoMm ciydae
€MKOCTh OaTaper KOHASHCATOPOB OOJIbIIE U BO CKOJIBKO pa3?

3apava 5. Cuna Toka B MPOBOAHUKE paBHOMEpHO HapacTaeT oT 1p=0 mo 1=3 A
B TeueHne Bpemern =10 ¢. Onpenenuts 3apsn Q, mpoIeAmnii B MPOBOTHAKE.

3agaua 6. Tpu pesucropa conpotusieHusiMu R1=1 OMm, R,=2 Om u R3=3 Om
MOTYT OBITh COCIWHEHBI TapaUICIbBHO WM IIOCJIENIOBaTeIbHO. B KkKakoM ciydae
CONPOTHUBJIEHUE OOJIBIIIE U BO CKOJIBKO pa3?

3apava 7. Cwia Toka B mpoBoHuKE conpoTuBienneM R=100 Om paBHOMEpPHO
HapactaeT oT lp0=0 10 Inax=10 A B Teuenue Bpemenu 1=30c. Onpenenurtsb
KOJIMYECTBO TEIUIOTHI Q, BBIIETUBIIIEECS 32 3TO BPEMsI B IPOBOHUKE.

3agaua 8. [lo mpoBomy, COrTHYTOMY B BHJE KBajpaTa CO CTOpoHOUW 60 cwM,
TEUYEeT MOCTOSIHHBIN TOK 3 A. HailTh MHAYKIIMIO MAarHUTHOTO TIOJIsI B LIGHTPE KBaJipaTa.

3agauya 9. [lo 0OMOTKE O4YEHb KOPOTKON KaTYIIKH paguycoMm =16 cMm Teuer
ToKk |=5A. Ckonbko BuTkoB N TMpOBOJOKM HaMOTaHO Ha KaTyLIKY, €CIH
HanpsHKeHHOCTh H MarHuTHOTrO 10714 B €e 1eHTpe paBHa 800 A/m?

3agaua 10. /[Ba JIMHHBIX MapaUICIBHBIX MPOBOJIA HAXOMATCS HA PACCTOSHHUH
r=5 cm ogun ot apyroro. [lo mpoBosaM TEKyT B MPOTHUBOIIOIOXKHBIX HAMPaBICHUIX
onuHakoBbie TOkM 10 A xaxapiid. HaiiTu Hanps>keHHOCTh MAarHUTHOT'O MOJST B TOUKE,
HAXOJAIIEHCS Ha PaCCTOSHUAN =2 CM OT OJJHOTO U =3 CM OT Jpyroro mpoBoja.

Bamaua 11. Tlpsmoii mpoBox mmuHoW 1=10cMm, MO KOTOpOMY TEYeT TOK
I=20 A, HaxomuTcs B OMHOPOJHOM MarHWUTHoM mone ¢ uHayknuend B=0,01 Tm.
Haiwitu yron o mexay HarpaBieHUsIMA BEKTOpa B U TOKa, €Clii Ha MPOBO/JI IEUCTBYET
cuna 10 mH.

3agaua 12. Beruuciauth paguyc R Ayrum OKpyKHOCTH, KOTOPYHO OIHMCHIBAET
IPOTOH B MAarHUTHOM IMOJ€ ¢ MHAYKuHer B=15 mTn, ecnu cKoOpocTh U HPOTOHA
paBHa 2 Mwm/c.

3agaua 13. B omgHopomHom wMarHutHOM mojie ¢ uHAayknued B=0,01 Tn
HAXOJUTCS TPSAMOU IMPOBOJA JUIMHOK |=8 cM, pacmoyiokeHHbIN MepIeHAUKYISIPHO
auHuSM HHAYKIUHU. [lo mpoBoay Teuet Tok 1=2 A. [lox neficTBueM cuil MOJSI IPOBOJ
nepeMecTHICA Ha paccTossHue S=5 cM. Haiitu paboty A cui mosnst.

3apauya 14. B ogHoponHOM MarHuTHOM Tonie ¢ uHaykmued B=0,35 Tn
paBHOMepHO ¢ uactoroii N=480 mmu' Bpamaerca pamka, cogepxamas N=500
BUTKOB momanpio S=50 cM?>. Och BpallleHUs JIEKHT B IUIOCKOCTH PaMKH H
NEePICHANKYIIApHA TUHUAM HHAYKIHH. OnpeneauTs MakcumManbHyo DJIC uHIyKIMn
Emax, BOSHUKAIOIIIYIO B PAMKe.

3agaua 15. B nenu mien tox 1=50 A. VMIcTOYHUK TOKa MOXHO OTKJIFOYUTH OT
1enu, He paspeiBas ee. Onpenenuts cwry Toka yepe3 t=0,01 ¢ mocne oTkmoueHus ee
ot uctounuka Toka. Conporusictaue nenu R=20 Om, eec nuaykTuBHocTh L=0,l I'H.

3agava 16. MugyktuBHocts L karymku (6e3 cepaeunuka) paBHa 0,1 mIH.
ITpu kakoi cune Toka | snepruss W marautHoro nosst paa 100 mxJ[x?

3agaua 17. KonebaTenbHbIii KOHTYpP COCTOUT W3 KaTYIIKH UHAYKTUBHOCTBIO
L=20 mxI'a u konaencaropa snekrpoeMkoctbio C=80 HO.
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3apava 18. MunyktuBHOCTH L KomeOarenmbHOro KoHTypa paBHa 0,5 mI'H.
KaxkoBa gomxkHa ObITh 37€KTpoeMKOCTh C KOHTYpa, 4TOOBI OH PE30HUPOBAJ Ha JJIUHY
BoTHBI A=300 M?

3agaua 19. [ToTtok sHEpruM, U3Ty4aeMblii U3 OKOIIKA IUIABUIIBHOW M€YH, paBeH
34 Br. Onpenenuts Temneparypy 7 nedu, i IIIomans oTeepeTus S=6 cm?,

3agaua 20. MakcumMyM  CHEKTPalbHON  IJIOTHOCTH  DHEPTETHYECKOU
CBETUMOCTH 3B€3/Ibl COOTBETCTBYET JJuMHE BOJHBI A=550 HM. Omnpenenursb
TEeMIIEpPaTypy MOBEPXHOCTH 3BE3/IbI.

3agaua 21. Onpenenuth paboTy BbIXoAa A SJIEKTPOHOB W3 HATPHUA, €CIH
KpacHas rpanuiia ¢porodddexra 40=500 HMm.

3agaua 22. Ha mOBEpXHOCTh JUTUS TaaaeT MOHOXPOMATUYECKHH CBET
(A=310 uM). UT0OBI MPEKPATHTH SMUCCHUIO DIEKTPOHOB, HY)KHO HPHUIOKUTH 3aCPIKU-
BAIOIIYI0 pa3HocTh noTeHnuanoB U ve menee 1,7 B. Onpenenuts paboTy BeIxoaa A.

3agaua 23. Ha 1MHKOBYIO IJIaCTUHKY TAaJaeT MOHOXPOMATHYECKUN CBET C
mHOM BOHBI A=220 HM. OmnpeneanuTh MaKCUMAIIbHYIO CKOPOCTh (POTOIIEKTPOHOB.

3agaua 24. OnpenenuTh IIMHY BOJHBI A W Maccy m (oToHa ¢ dHeprueu
¢=1 M»aB.

3agaua 25. JlaBienne p MoHOXpomaTndeckoro cera (A=600 HM) Ha YepHYIO
MOBEPXHOCTh, NEPIEHAUKYISIPHYIO NaAatomuM Jiydam, paBHo 0,1 mxIla. Onpenenuts
uncno N GpoToHOB, nagaromux 3a Bpems t=1 ¢ Ha MOBEPXHOCTH IIOMAALI0 S=1 cM2,

3amaua 26. BeuuciuTh IIMHY BOJHBI A, KOTOPYIO HCIyCKaeT MOH renus He®
IpU MEePeXo/ie CO BTOPOr0 IHEPreTUUECKOro YpoBHs Ha mepBblid. CrenaTh Takoil e
HOZCYET It noHa jutust Lit™,

3agaua 27. BpruncnuTh SHepruro (OTOHA, MCIMYCKAaeMOro TpH Tepexojie
AJIEKTPOHA B aTOME BOJOPOJIa C TPETHETO SHEPTETHUECKOTO YPOBHS Ha MEPBBIi.

3agaya 28. 3a Bpems t=1cyrT axkTHUBHOCTh H30TONA YMEHBIIUIACH OT
A;=118 I'bk no A,=7,4 I'bk. Onipeaenuts nepuoj noiaypacnana 11/ 3TOr0 HyKJIHIA.

3agauya 29. 3a kakoe Bpems t pacmamaercsl 4 Ha4aJIbHOTO KOJIWYECTBA SIIEP
PaAMOAaKTUBHOTO U30TOIIA, €CIU MepUoy ero nonypacnana 71,=24 4?

3apaua 30. Onpeaenuts NOPSAKOBBIA HOMEP Z U MacCOBOE YHCIIO A YaCTHIIbI,

0003HaueHHOM OYKBOI X, M SHEPTHUIO SIACPHOUN peaKINu:

94Be + 21H — X+ 10[’].
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Kpurtepuu n mkana oneHuBaHUs 110 OLEHOYHOMY CPeICTBY

NMPOMEKY TOUHBIH KOHTPOJIb (IK3aMEH)

IITkana onieHUBaHUS
(uHTEepBaI OAIOB)

Kpurepuii onieHnBaHus

OTINYHO (5)

CryneHT 1iayOOKO M B TMOJHOM 00OBEME BiaAeeT NPOrpaMMHBIM
MaTepuajoM. I'paMOTHO, MCUEPIBIBAIOIIE U JIOTUYHO €r0 HU3JIaraeT B
YCTHOW Wi muchbMeHHOH popme. [Ipu 3TOM 3HaET peKOMEHJOBAaHHYIO
JUTEPATYpy, MPOSIBISIET TBOPUECKHUI MOJX0] B OTBETAX HA BOIIPOCHI U
MPaBWJIBHO OOOCHOBBIBAET MPUHATHIE PEIICHUS, XOPOIIO BIAJEeT
YMEHMSIMM U HaBBIKAMU NP BBINOJIHEHUH NIPAKTUYECKUX 3a/1a4.

xopoto (4)

CryneHT 3HaeT MNporpaMMHBI MaTepuan, rpaMOTHO M 1O CyTU
W3JIaraeT €ro B YCTHOM WJIM THUCBbMEHHOW ¢opme, JomycKas
HE3HAYUTCJIIbHBIC HETOYHOCTHU B YTBCPIKIACHUAX, TPAKTOBKaAXx,
OTpEeAeNeHUSIX M KaTeropusiX WM HE3HAYUTEIbHOEe KOJIUYECTBO
OHII/IGOK. HpI/I 9TOM BJIaACCT H€O6XOIII/IMBIMI/I YMCHUAMU U HABBIKAMU
MIPY BBITIOJTHEHUH NMPAKTUYECKUX 3a]1ay.

YAOBJICTBOPUTCIIBHO

(3)

CTyneHT 3HaeT TOJIbKO OCHOBHOM MPOTPaMMHBII MaTepHal,
JIOITYCKAeT HETOYHOCTH, HEJIOCTATOYHO YETKHE (OPMYITUPOBKH,
HEMOCIeJ0BaTEeIbHOCTh B OTBETAX, M3JIaraeéMbIX B YCTHON WU
nuceMeHHOU popme. [Ipu 3TOM HEZOCTATOYHO BIAJACET YMCHUSIMH U
HABBIKAMU TPY BHIMOTHEHUH MIPAKTUYECKUX 3aa4. JomyckaeT 1o
30% omnboK B U3JIaraeMbIX OTBETAX.

HCYIAOBJICTBOPUTCIBHO

)

CryneHT He 3HaeT 3HAYUTENIbHOM 4YacTh MPOrpaMMHOIO MaTepuaa.
[Ipu 3TOM JOomMyCKaeT NMPUHLUMIHAIbHBIE OUIMOKK B J0Ka3aTeNbCTBAX,
B TPAaKTOBKE IOHATUM W KATETOPHM, MPOSBIAET HU3KYIO KYJIBTYpYy
3HAHMW, HE BIAJEET OCHOBHBIMM YMEHHUSIMH M HaBBIKAMU IIPU
BBIIIOJIHEHUM IpaKkTHYeCKUX 3anad. CTyOeHT OTKa3bIBaeTCs OT
OTBETOB Ha JIONIOJIHUTEIBHBIE BOIIPOCHI
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JIucT n3MeHeHni U OIOTHEHUN

n/m

Bunwl nononnenuii u
H3MEHEHNH

JlaTa 1 HOMep mpoToKoJIa
3acenmanus kadeapsl (kadenp),
Ha KOTOPOM OBLITH
PacCMOTPEHBI B 0JJ00PEHBI
W3MEHEHUS ¥ JIOTIOJTHEHUS

[oxmucs (¢ pacudpoBKoif)
3aBeAyIONIEro Kadeapoit
(3aBemyrommx Kadeapamu)
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