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1. IlepedyeHb MIaHNUPYEMBbIX Pe3yaIbTATOB 00y4eHHSs MO JMCHUILIHHE, COOTHECEHHBIX
¢ IVIAHNPYEMBbIMH Pe3yJIbTaTaMH 0CBOCHHS 00Pa30BaTEIbHOIl IPOrPAMMBI.

B pe3ynbrare ocBoeHus 00pa3oBaTeabHON MporpaMMbl OakanaBpuaTa 00yJaromuiics

JIOJKCH OBJIAJICTh CIEAYIOIIMMU pe3yibTaTaMi OOYYEHUS MO AUCIUILTHHE:

Brimycknuk gomkeH obiaanath

Konxpr
KOMIIETEHIINHA

Pesynbrater ocBoerns OOIT
(comeprkaHme KOMITETCHITHI)

[lepeueHs nIaHNUPyEMBIX PE3YIbTATOB
00y4eHus 1o TUCIUIUINHE

OIIK-2

CIIOCOOHOCTBIO UCIIOIB30BAThH
OCHOBHBIE 3aKOHBI
eCTeCTBeHHOHay‘-IHLIX JOUCLUIIIINH B
poheCCHOHAIBHOM IeATEILHOCTH,
HpI/IMeHﬂTI) METOABI MATCMATHUYCCKOI'O
aHaJIM3a ¥ MOJICIIMPOBAHHUS,
TEOPETUYECCKOTO U
HKCIEPUMEHTATIBHOIO HCCIIEI0BAHUS

3HaTh:
OCHOBHBIC (DU3MUYECKUE SIBICHUS U

OCHOBHBIE 3aKOHBI (PU3UKH; TPAHUIIBI UX
MPUMEHUMOCTH, IIPUMEHEHNE 3aKOHOB B
BAKHEHUINUX NMPAKTHYECKUX
MIPIIIOKEHUSX;
OCHOBHBIE (DM3MUYECKUE BEIIMIHHEI H
(hU3UYECKUE KOHCTAHTHI, UX
ompezeneHne, CMBICH, CIOCOOBI 1
€MHUIIBI HX U3MEPEHHUSI,
Ha3HAYCHHE U MPUHIIHITEI IEHCTBHS
BaXHEHINX (PU3HUECKUX MTPHOOPOB;
Ymersn:
00BSICHUTH OCHOBHBIE HA0JIFO1aeMble
MPUPOIHBIC U TEXHOTCHHBIC SIBICHUS U
3¢ eKTH ¢ To3uIHi GyHIaMEHTaIbHBIX
(hM3UYEeCKUX B3aMMO/ICHCTBUH;
yKa3aTh, KaKre 3aKOHBI OMHCHIBAIOT
JTAHHOE SIBJICHHE WIIN YPQEKT;
HCTOJIKOBBIBATH CMBICHT (PU3NYECKUX
BEJIMYUH U TIOHSTHIA;
3aICHIBATH YPABHEHUS IS
¢usndeckux BenuurH B cucreme CU;
Baaners:
HaBBIKaMH IPUMEHEHUS] OCHOBHBIX
METO/I0B (PH3UKO-MaTEMaTHIECKOTO
aHaNM3a [T PEeIIeHus
€CTeCTBEHHOHAYYHBIX 33]1ad.

OIIK-3

CIIOCOOHOCTBIO UCHOIL30BaTh
OCHOBHBIE€ €CTECTBEHHOHAYUYHBIE
3aKOHBI 1JIs1 IIOHUMAaHU Oprmammero
MUpa U SBIEHUHN MPUPOIBI

3HATB:
OCHOBHBEIC (1)I/I3I/IT-IGCKI/IC ABJICHUS U

OCHOBHBIC 3aKOHBbI (bI/ISI/IKI/I; rpaHUIBbI UX
MPUMCHUMOCTH, IPUMCHCHNEC 3aKOHOB B
Ba)KHEHIITHIX IMPAKTHICCKUX
MMPUIIOKCHUAX

OCHOBHBIC (1)I/IBI/IT-IGCKI/IC BCJIIMYMHBI 1
(1)PI3PI‘ICCKI/I€ KOHCTAHTBHBI, UX
OIIpEACIICHUEC, CMBICII, CIIOCOOBI U
CAWHUIIBI UX U3MEPCHUA,




Kogsr Pesynbrater ocBoerns OOIT [lepeueHs mIaHNPYEMBIX PE3YIHTATOB
KOMIIETCHIINU (comeprxaHne KOMIIETCHLIUI) 00y4eHus 1o TUCIUIUINHE

Ha3HAYCHHE W MPUHIIHITHI IEHCTBHS
BOKHEHITHX (PU3NICCKUX MPHOOPOB;
Ymern:
00BSCHUTH OCHOBHBIE HAOIIOJaeMbIe
MIPUPOJIHBIC U TCXHOT'CHHBIC SBJICHUS H
3¢ dhexThI ¢ mo3unmi GyHIaMEHTATFHBIX
(hH3UYeCcKnX B3aNMOICHCTBHIA,
yKa3aTh, KAKAEC 3aKOHBI OMKCHIBAIOT
aHHOE SIBJICHUE WITH 2P PEKT;
HCTOJIKOBBIBATh CMBICIT (DU3HUECKUX
BEJIMYUH U TIOHSATHIA;
3aICHIBATH YPABHEHUS IS
¢dusnyeckux BenuuuH B cucteme CU;
Baapgers:
HaBbIKaMU MPUMCEHCHUS OCHOBHBIX
METOJIOB (PU3UKO-MATEMATHYECKOTO
aHaNM3a I PeIIeHUs
CCTCCTBCHHOHAYYHBIX 3a1a4.

2. MecTo IUCHMILINHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl.

HNannast aucuumiuHa (MoIynb) oTHOCUTCS K 0a3oBbM auctumivHaMm (b1.65.08). 3anstus
0 JIaHHOW JUCIMITIMHE MPoBoaiTCs Ha |-M kypce (2 cemectp), 2-M Kypcee (3cemectp). Pusnka
CO3MaeT YHUBEpPCAIbHYIO 0a3y Mg HW3Y4eHHs OOmenpodecCHOHAIbHBIX M CHEIHAIbHBIX
JUCITUTIUINH, 3aKJIabpIBaeT (yHIAMEHT TOCICIYIONIEr0 O0yUeHHUS B MarucTparype, aCnupanType.
Omna naé€t uenpbHOE MpeacTaBieHrne 0 GU3MUYECKUX 3aKOHAX OKPYXKAIOUIETO MHUpa B UX €IUHCTBE
U B3aUMOCBSI3M, BOOpYXKaeT OakajgaBpOB HEOOXOAMMBIMU 3HAHUSAMH JUIS PEHICHHS HAy4YHO-
TEXHUUYECKUX 3a7a4 B TCOPETHUECKUX M MPUKIIAJHBIX aCIIEKTaX.

B MeTomudeckoM TuTaHe JUCHMILIAHA OMUPACTCS HAa 3HAHUA MO (DU3HKE, MOJIYICHHBIC B
mikosie. OcBoeHWe Kypca (U3MKH HEOOXOIMMO Kak MpeAllecTBYIOLlee Uil psiaa APYrux
JTUCITUTLINH.

Teopernueckas 9acTh TUCITUTUIMHBI H3JIaracTcs B JICKIIMOHHOM Kypce. [lony4ueHHbIe
3HAHMS 3aKPEIUISIOTCS Ha Ta0OPATOPHBIX M MPAKTUYECKUX 3aHATUAX. [[71s1 TeKyIIero KOHTPOs
YCIIEBACMOCTH TIPOBOJIATCS TEOPETHUCCKHE KOUTOKBHYMBI. CaMocTosTeIbHAs paboTa
perycMaTpuBaeT paboTy ¢ yueOHO-METOIMYECKUM 00eCTIeYeHUEM TUCITUTUIMHEI, BHITTOTHEHUE
JIOMAITHUX 33/IaHUH, COCTABJICHHUE OTUYETOB K JTAOOpaTOPHBIM paboTam.

[TpoMexyTouHas aTTecTalus OCYIIECTBIAETCS B (hOpMe 3aueTa v SK3aMeHa.

Kpamrxoe cooeporcanue oucyuniunol:
Mexanunka. DnekrpomaraetusM. Konebanus u BoiaHbl. BomHoBas ontuka. @usndeckas
tepMoaruHamuKka. KBanToBas pu3uka. OCHOBBI (PM3HKH sIJIpa M AJIEMEHTAPHBIX YaCTHII.




3. O0beM TUCHHUILIAHBIL.

Bcero,
aKaJIeMHYECKHUX
. 4acoB
Bun yuebnol paboThl
Ounas dpopma
oOyueHus

O01mas Tpy10eMKOCTb TUCHHILIHHBI 9/324

(3a4eTHBIX SAMHMII aKaIEMUICCKIX YacOB)

KonrakTHasi pa6oTa ¢ npenojaBarejieM: 168
3aHATHS JIEKLIMOHHOTO TUIIA 94
3aHATHUS CEMUHAPCKOTO THUIIA, B T.4. 108

CEMHUHApBI, IPAKTUYECKUE 3aHATHUS 54
nabopaTopHbie pabOThI 54
KkypcoBoe npoektupoBanue (KP wmu KIT) -
KCP 6
Jpyrue BUIbl KOHTAKTHOW paboThI 12
CamocrosiTesibHas padora 84
®opma TeKyIero KOHTPoJisi (KOHTPOJIbHBIC PA0OThI, KOJUIOKBIHYMBI) 2 cemectp: 2
KOHTPOJIbHBIE
padoTHI,
KOJUTOKBHYM
3 cemecTp:
KOHTPOJIbHAsA
pabora,
KOJJIOKBUYM

dopma NPpOMeKYTOYHOI aTTecTanuM (3a4eT, IK3AMEH)

2 ceMmecTp: 3au€T,
sk3amen (36);
3 cemecTp
sk3ameH (36)




4. Copep:kaHue JUCHUNIUHBI.

4.1. Pa3aesnl TUCHUILINHELI U BUABI 3aHATHH.
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1. | Mexanuka 12 18 12 7 OIIK-2,
OIIK-3
2. | DJIeKTPOMarHeTu3M 10 18 6 9 OIIK-2,
OIIK-3
3. | Kojedanus u Boanbl. BoanoBast ontuka 10 14 14 28 OIIK-2,
OIIK-3
4. | duznveckasi TepMOANHAMHUKA 4 8 6 12 OIIK-2,
OIIK-3
5. | KBanToBasi pusuka 14 14 16 20 OIIK-2,
OIIK-3
6. | OcHoBBI siiepHOii PU3NKHN ¥ GU3HKH 4 8 OIIK-2,
3JIeMEHTAPHBIX YACTHI OIlK-3
4.2. 3aHATHA JEKIMOHHOI0 THIIA
Ne HanmenoBanne TeMbl OOnewM, | MuHOBaIMoHHas
pasnena Y KPaTKOE CO/ICpIKaHNE 3aHITHUS aKag. dbopma
JMCIIUTUTHHEI Yackl
1 MexaHnuka 2
Kunematuka. OCHOBHBIG KNHCMATUYCCKHUC
XapaKTePUCTUKH KPHUBOJIMHENHOTO JBYDKCHUA:
CKOpOCTb u YCKOPEHHE. HopmansHoe u
TaHT€HIUAJIbHOE YCKOpEHHE. Kunemaruka
BpaHIaTe.HI)HOI‘O JOBWXKCHUA: yI'.]'IOBaSI CKOpOCTB nu
YTJI0BO€ YCKOPCHUC, UX CBA3b C J'IPIHCfIHOfI CKOPOCTBIO
U YCKOPEHHUEM
1 Mexanuka lunamuka. lHepiiuaabHble CUCTEMBI 2 Caaiia-
oTcueTa 1 nepsblil 3akoH Hetotona. Bropoit npe3eHTanus




3akoH HrioToHa. Macca, umnyinec, cuna. YpaBHEHUE
JIBIDKEHUA MaTepUabHON TOukH. TpeTnii 3akoH
HrroTona u 3aK0H cOXpaHEHUs UMITYJIbCa. 3aKOH
BCEMHUPHOTO TSAToTeHUS. CHIIBI COMPOTHBIICHHSL.
HHuTterpupoBanne ypaBHEHUM IBUKEHUSA, POJIb
HavyalbHBIX yciaoBuil. LleHTp Macc MmexaHu4deckoi
CHCTEMBI, 3aKOH JBIKEHUS IIEHTPa Macc.

Mexanuka MoMeHT UMILYJIbca. MOMEHT UMITyJIbCa
MaTepualbHOM TOYKH U MOMEHT MEXaHUYECKOU
cucteMbl. MOMEHT CHIIBI. 3aKOH COXpaHEHUS MOMEHTa
MEXaHUYECKOU CUCTEMBI. JIBH)KEHHE B TOJIE
LEHTPAJIbHBIX CHUJI.

Mexanuka Jueprus. Cuna, paboTa ¥ TOTEHIIHATEHASL
sHeprusa. KoHcepBaTUBHBIE H HEKOHCEPBATUBHBIE
cuibl. Pabota U KUHETUYECKas SHEPTHUs. 3aKOH
COXpPAaHEHUS MMOJTHON MEXAHUYECKOW SHEPTUU B MOJIE
MOTEHIUAIBbHBIX CUJl. CBSI3b MEXAY CUIION U
MOTEHIUAILHON dHEpruei. [ pafiueHT ckansapHou
byHKIUH.

Mexannka

JluHaMuKa BpamaTeJbHOro ABUKeHHs. Y paBHEHNE
BpallleHUs TBEPOTr0 Tesla BOKPYT 3aKPEIUIEHHOM OCH.
MowmenTt unepuun. @opmyna llTeitnepa.
KuHneTndeckas 3HEprus BpallaroLerocs TBEpAOro
Tena.

MexaHHKA

PeasituBucrckasi Mmexanuka. [IpuHiun
OTHOCHUTEJILHOCTH M ITpeoOpa3zoBanus [ anmiies.
DKCTepUMeHTaIbHbIE 000CHOBAHUS CIIEIHATEHOM
teopun otHOocuTensHOCTH (CTO). IToctymarer CTO.
OTHOCHUTENIBHOCTh OJTHOBPEMEHHOCTH U
npeoOpazoBanus Jlopenmna. CokpaiieHie JUIMHBL 1
3aMeIJIEHUE BPEMEHU B ABIKYIITUXCS CHCTEMAax
oTcuera. PensituBucTckuil umitynbc. BzauMocssizb
Macchl 1 3aeprun. CTO u saepHas sHepreTHKa.

Caaiia-
npe3eHTalUs

JIeKTPOMATHETH3M

3akoH Kynona. HanpspkeHHOCTB ¥ TOTEHIHA
3IEKTPOCTATUIECKOTO NOJs. Teopema o UPKYIALNH.
Teopema ["aycca B unTerpanpHoOi popme u ee
MPUMEHEHUE JUIsl pacyeTa dJIEKTPUIECKUX MOJIeH.
DNEKTPUUYECKOE TTOJIE AUTIONS. JJUToIs BO BHEIITHEM
UIEKTPUUECKOM TIOJIE.

Chaiin-
Nnpe3eHTanus

JIEKTPOMArHeTH3M

IIpoBoaHUKM B 3JIEKTPHYECKOM MoJie. PaBHOBecue
3apsa0B B poBoaHKKe. OCHOBHAs 3a/1a4a
3JIEKTPOCTATUKY IPOBOJIHUKOB. DKBUITOTCHIIMAIbHbIC




MMOBEPXHOCTH U CHUJIOBBIC JIMHUH JICKTPOCTATHYECKOTO
TOJISI MEXy MTPOBOJTHUKAMH. DIEKTPOCTATHIECKAS
3amuTa. EMKOCTh IPOBOTHUKOB ¥ KOHJICHCATOPOB.
DOHeprust 3apsLKeHHOTO KOHZIEHcaTopa.

DJIeKTPOMArHeTH3M

IocTossnHbIN dTekTpUYecknii Tok.Cuna u
TUIOTHOCTh TOKa. Y PaBHEHHE HETIPEPHIBHOCTH ISt
IJIOTHOCTH TOKa. 3akoH OMa B MHTETpaIbHON 1
muddhepennuanpaoi popmax. 3akoH [[xoynsa-Jlenna.
DNeKTpOABIKYIIAsl CHJIa HICTOYHMKA ToKa. [IpaBuia
Kupxroda.

DJIeKTPOMArHeTH3M

MarnurtocraTuka. BeKTop MarHuTHOM UHAYKIUU.
3akon Amnepa. Cuna Jlopenna. [[pukenue 3apsaoB B
AIIEKTPUYECKUX ¥ MAarHUTHBIX MOJISIX. 3aKoH bro-
Cagapa-Jlanimaca. Teopema o IHPKYISAINHU (3aKOH
noyiHoro Toka). Teopema ["aycca.

DJIeKTPOMATrHeTH3M

DJIeKTPOMATHUTHASI MHAYKUHS. Y PaBHEHUsI
Maxkcgesiia. DeHOMEHOJIOTHS 3IEKTPOMAarHUTHOU
nHaykuuu. [Ipasuiio Jlenna. YpaBHenue
3NIEKTPOMAarHUTHON MHAYKUUH. CaMOWHIYKIHSL.
WNupykruBHOCTE conmeHona. PaboTta o mepemMerieHnto
KOHTYpa € TOKOM B MaruHuTHOM I10JIC. 9Hepr1/1;1
MarHuTHoro nois. Cucrtema ypaBHeHU MakcBeria B
WHTETpabHON (hopMe 1 PH3HUECKU CMBICIT
BXOJISIIIUX B HEE YPABHEHUI.

Kose0anus u BosHbl. BosiHoBasi onTHka:
I'apmoHuyeckue KoedaHNs PA3JINYHON NPUPOIBI.
Boansl. [Ipumeps! koneOaTeNbHBIX ABIKEHUI
pasnu4Ho (u3ndeckoi mpupoisl. KoMrurekcHast
¢dbopma npeacTaBIeHUsI FTAPMOHUYECKUX KOJIEOaHHH.
BekropHoe onucanue cioxeHus KoneOaHuil.
BonnoBoe nBmxenue. [Inmockas rapMoHHuecKas
BOJIHBI. /{JTHA BOJIHBI, BOJIHOBOE YHUCIIO, a3oBas
CKOPOCTb. Y paBHEHHE BOJIHBI. OTHOMEPHOE BOJIHOBOE
ypaBHeHue. [lonsgpusarys BojiH.

Chain-
npe3eHTanus

KoJyie0anus 1 BoJiHbI. BoJIHOBasi ONTHKA:
DIIEKTpOMAarHuTHas BOJHA KaK PEIICHUE YPABHEHUI
Makcsemia. CBOKWCTBA 31€KTPOMAarHUTHBIX BOJIH.
CKOpOCTh pacTpoCTpaHEHUS DIEKTPOMATHUTHBIX
BOJIH. DHEPTHs 3JI€KTPOMAarHUTHBIX BOIH. OO0BEMHAs
IJIOTHOCTh 3HEPTUU JEKTPOMATHUTHOTO TOJISL.
BexTop YMoBa — [loliHTHHTra. DNeKTpOMarHuTHAs
MIPUPOJIa CBETOBBIX BOJIH.

KoJse0anusa n BoaHbI. BoJiHOBAasl OITHKA:

HNHaTepepennust BoJIH. DIEKTPOMarHUTHas IpHUpoaa
CBETOBBIX BOJIH. MIHTephepeHIIMOHHOE TI0JIE OT ABYX
TOYeYHBIX UcTOUHUKOB. OnbiT FOHTra. MHTephepomeTp
Maiikenscona. MaTepdepeHius B TOHKUX TUICHKAX.

Kose0anus u BoHbl. BojiHOBasi onTHKa:
Judpaxnus BoaH. [punnun [Mroiirenca-®Openens.
Hudpaxus OpeHens Ha IPOCTEHIINX MPErpaaax.
Hudbpakius Opayarodepa. Judpaxips OpayHrodepa




Ha menn. JndpakimoHHas penieTka Kak
creKTpanbHbIN mpudop. [oHsTHE 0 rojorpadhuIecKkoM
METOJIE TIOJIYYCHHUS U BOCCTAHOBIICHUSI M300paXKCHHUIA.

KoJse0anusa u BoHLI. BoJiHOBasi oNITHKA:

Moasipuzauus BoJH. Iorsnoimenue, 1ucnepcus,
paccesinue cBeta. Gopma U CTETIeHb NOJSPHU3ANNAN
MOHOXPOMATUYECKHUX BOJH. ONTHYECKas
anu3orponus. JBymydenpenominenue. OTpaxeHue u
MIPEJIOMJICHUE CBETa HA TPAHUIIC pa3jieia IBYX
TANEKTPUKOB. DEHOMEHOIOT U TOTJIOMICHUS 1
nucrtepcuu ceeta. PaccesiHue cBeta

DeHOMEeH0JI0THYeCcKasi TEPMOANHAMUKA.
TepMoanHaMu4eckoe paBHOBECHE U TEMIIEpATYpa.
HyneBoe Hayano TepMoAMHAMHUKH. DMIUPHUYECKAsT
TeMIeparypHas mkana. KBasucrarndyeckue mpoueccsl.
YpaBHeHHE COCTOSHUS B TepMoArHamMuKe. OOpaTumbie
1 HeoOpaTumeble mporeccsl. [lepBoe Hauano
TepMoaUHaMUKU. TemnoeMKocTb. Y paBHeHue Maiiepa.
N3oxopuueckuii, N1300apHueCKii, H30TEPMUUECKUIA,
aanabaTUIecKuil MpoLecchl B UACalbHBIX Ta3ax.
[IpeoOpazoBanue TEIUIOTHI B MEXaHUYECKYIO PadoTYy.
[uxn Kapro u ero ko3 puiimeHT moneznoro
JIEHCTBUSA. DHTPOMHSL.

MoJieKVJIsSIDHO-KMHETHYeCKAas Teopusi. /[aBieHne
raza ¢ Touku 3perust MKT. CBsi3b TEMIIOEMKOCTH C
YHCIIOM CTereHel cBOOO Ikl MOJIEKYI ra3a.
Pacnpenenenne MakcBenia MOJIEKYJ UACATBHOTO
raza. KCIIEepUMEHTAIILHOE 000CHOBaHHE
pacnpenenenust Makcpesuia. Pacnipenenenue
Bonbimana u 6apomeTpudeckas popmyna. SBnenus
nepenoca. uddysus, TermonpoBoIHOCTb,
BHYTPEHHEE TPEHHUE.

KBanToBas ¢u3uka. KBanToBble cBoiicTBa
3JICKTPOMATrHUTHOI'0 U3JTyUCHUSA. TemnoBoe

U3Iy4YEHHE U JIIOMUHECHEHIMs. CrieKTpabHbIe
XapaKTEPUCTUKH TETUIOBOTO M3Ty4YeHHsI. 3aKOHbI
Kupxroda, Credana-bonpumMana u 3aK0H CMeLIEHUS
Buna. AGcoiotHo yepHoe Teno. Dopmyna Penes-
xuHca u «ynpTpaduoneToBas karactpoday.
I'mmotesza kBanToB. @opmymna [Inanka. KBantoBoe
00BSICHEHHE 3aKOHOB TEIIJIOBOTO M3ITy4EHUSI.

Chnaiin-
npe3eHTanus

KsBantoBas ¢dusuka. KBaHTOBEIE CBOHICTBA
3JIEKTPOMATrHUTHOI0 u3aydeHus. KopmyckymsapHo-

BOJIHOBOM Ayanu3m ceera. Dotorddext u apdexr
Kommrona. Ypapaenue DiHIITeHHA 15
doroaddexra. Onbit bote. Jlapnenue ceera. DOTOHBI.

KBanToBas ¢usuka. Jj1eMeHTbI KBAHTOBOM
MexaHMkH KopryCKy/sipHO-BOJIHOBOH yanus3m

MUKPOYACTHUILl U €TO SKCIICPUMCHTAJIBHOC

10




MOATBEPKIACHUE; TPUHIIUI HEONPEICICHHOCTH;
BOJIHOBas (pyHKIHSA, ¢€ PU3UUCCKUN CMBICIT;
CTaHJapTHBIC YCIOBUS; YCIOBUE HOPMUPOBKHU.

KBanroBasi pusznka. IjieMeHTbl KBAHTOBOI
MexaHuku YpaBHenue [lIpeaunrepa, oJHOMEpHbIE

KBaHTOBO-MCXaHHWYCCKHUEC 3aJa4U.

KBanroBasi ¢puznka. IieMeHTbI KBAHTOBOI

MexaHuKH [IpencTaBnenne Gpu3nyeckux BeIMINH
oneparopaMu. COOCTBEHHbIE COCTOSIHUSL.
KBaHTOBaHME MOMEHTa UMITysIbca. KBaHTOBBIN
poTarop.

KBantoBasi pusuka. Jj1eMeHThI CIEKTPOCKONUH.
KBaHnTOBO-MEXaHHYECKOE ONHMCaHNE aTOMOB. ATOM

BoAOpoaa. BelpoxaeHHble cocTosHud. PacnipenencHue
TUIOTHOCTHU BEPOSITHOCTH. YPOBHH U CIIEKTPHI
IIEJTOYHBIX MeTautoB. CriuH anekTpoHa. CruH-
opOuTanBEHOE B3anMoecTBIE. MeXaHUIeCKHi 1
MarHuTHBI MOMEHT MHOT'O2JICKTPOHHOT'O aToOMa.

KBanroBasi guszuka. Jj1eMeHTbI CIIEKTPOCKOIUM.
CrpoeHre aTOMOB U IEpUOANYECKAs CHCTEMa

xuMudeckux snemenToB J[.M.Mennaeneena.
ONTUYCCKHUEC KBAHTOBBIC I'CHCPATOPELI

Caaiia-
npe3eHTanus

OcHOBBI s11epHOii pu3nky u puznku

3JIEMEHTAPHBIX YACTHIL

CocraB aTOMHOTO sifipa. XapaKTePUCTUKH SApa: 3apsi,
Macca, DHEPrus CBS3U HYKJIOHOB. BHIbl U 3aKOHBI
PaOUMOAKTUBHOTO U3Iy4YeHUs. SnepHble peakuuu.
EcrectBeHHass M HCKYCCTBEHHAs pPaJIMOAKTUBHOCTbD.
DyHJaMEHTAIbHBIE B3aWUMOJIEMCTBUS W  OCHOBHBIE
KJIacChl ~ JJIEMEHTAapHBIX  YacTul. YacTuinsl U
antudactunpl.  Jlemronsr wu  ampoHbl.  KBapkw.
DJIeKTPOCIad0e B3aUMOICHCTBHE.

4.3. 3aHATHS CEMUHAPCKOI0 THMNA.

4.3.1. Cemunapbl, IpaKTHYECKHE 3aAHATHS.

No

paznena
JTUCTTATITAH

bl

HaunmenoBanue tembl
Y KpaTKoe COJepKaHMe 3aHATUS

O0bem,
aKaj.
4achl

MNunoBanmonnas
dhopma

1

Mexannka. Kuaemaruka. OCHOBHBIE KUHEMATHUECKUE
XapaKTEPUCTUKU KPUBOJIMHEHHOTO ABMKCHIS: CKOPOCTH U

YCKOpCHHE. HOpMaJ'IBHOC 1 TAHTCHINAJIBHOC YCKOPCHHC.
Kunemaruka BpalIaTCJIIbHOI'O ABUKCHUS.
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No

O0neM,
pasznena HanmenoBanue TeMbl AKAL MHHOBanoHHas
JUCLUTUINH U KpaTKoe COJepXKaHUe 3aHATUS qach! ¢dhopma
bl
1 |MexaHuka. HHaMuKa. 3akoHel  HploToHa.  3akoH 2 HNHaTepakTus
COXpaHEHUs UMITyJibca. LIeHTp Macc MeXaHW4YecKOW CHUCTEMBI, HOE 3aHATHE
3aKOH JBM)KEHUS IIEHTpa Macc. «Konkypc-
COpPEBHOBAHHE)-
1 |Mexanuka. /Iunamuka. 3aK0oH cOXpaHeHHUs uMIyibca. LleTp 2 HNutepaxTus
Macc MEXaHMYECKOM CHCTEMBI, 3aKOH JBIKCHHS [IEHTpa Macc. HOE 3aHATHE
MoMmeHT cuibl. 3aKOH COXPaHEHUS MOMEHTa MEXaHWYeCKOH «Komxype-
CHCTEMBL COpPEBHOBAHHE)-
1 |Mexanuka. JluHaMMKa  BpamaTeJbHOr0  JBHKEHHS. 2
MowmenT nHepuuu. @opmyna IIteiinepa. MoMeHT uMIysbca
TBEpPAOTO Tena. YpaBHEHHE BpALIEHMsI TBEPJIOTO Tela BOKPYT
3aKkperieHHoll ocu . KuHeTndeckas sHeprusi Bpallarollerocs
1 |Mexanuka. JHeprusi. Cuia, paboTa W TOTCHIMAIbHAS 2
sHeprus. KoHcepBaTHBHBIE U HEKOHCEPBATHUBHBIE CHJIBL.
Pabora m xuHeTHUeCKas SHEprus. 3aKOH COXPaHEHUs MOIHOU
MEXaHWYECKOW YHEPTHH B TIOJIE MIOTEHIIMATHHBIX CHJI.
1 2
Mexannka. KonTposbHas padora
2 |DaeKTpoOMArHeTH3M. 2 -
Onextpuyeckoe mone. Ilpunnun cynepnosunuu. Pacuer
HaIpPsHKEHHOCTH 3JIEKTPOCTATUYECKUX TOJEH.
2 |DuaexkTpomMarHeTn3M. PaGora cuil 35eKTpOCTATHYECKOTO TTOJIS. 2 -
[lorennman mosnst. Berancienne MOTEHITUAIOB K TPUIECKUX
riosiedt. CBSA3b HANPSHYKEHHOCTH U TTOTEHITHAIA.
2 |DuaexkTpomarHeTn3M. 3akoH buo - Capapa - Jlamnaca. [Ipunanm 2
cyreprio3uniuu. [leficTBrie MarHUTHOTO TIOJISI HAa MPOBOJIHHUKH
TOKOM M ABMXYyIrecs 3apsiasl. Cuna Ammnepa. Crna Jlopenia.
2 |DaexkrpomarnerusMm. KonrponsHas padora 2
2 |DJeKTpOMAarHeTH3M. 2 WHTepakTHBHOE
SIBneHrEe DJEKTPOMArHMTHOW WHAYKIHMWA. 3akoH Dapazes. 3aHATHE
Camonnnykusi. UHIYKTHBHOCTD. «Konkypc-
COpPEBHOBAHHE)
3 2

KoJie6anus u BoiHbI. BoaHoBasi onTuka. MneannHbIiH

rapMOHHYECKUH ocIuUIATOp. CloKeHne KoineOaHmi.
VYpaBHEHHE U XapaKTEPUCTUKHU BOJIH. DJIEKTPOMAarHUTHbIE
BOJTHBI
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No

O0neM,
paznena HaumeHnoBanne Temsl aKax W HHOBanMoHHast
JTUCIUIIIIUH U KpaTKoe COJepXKaHUe 3aHATUS qacm' ¢dhopma
Bl
3 |Koue6anus u BoiHbl. Bo1HOBasi onTHKA. 2
Wntepdepenuns ceera. UaTEpdepoMeTphl.
3 |Koue6anus u BoiHbl. BoiHOBasi onTHKA. 2
Hudpaxaus ceera. Metoz 300 Openenns. Audpaxnronnas
peleTKa Kak CeKTpalbHbIH Mpuoop.
3 |Kouaebanusi u Bosinbl. BosiHOBasi onTHka. 2 WHuTepakTuBHOE
ITonsapuzanus ceera.lucnepcus. Paccesnue 3aHATHE
«Konkypc-
COPEBHOBAHUE
3 |Kouaebanusi u Bosinbl. BosiHOBasi onTHka. 2
Konrponbnas pabota
4 |Pusznyeckas TepMoauHAMUKA. J[aBNIeHNE ra3a ¢ TOUKH 2
3penuss MKT. CBsi3b TEIIIOEMKOCTH C YUCIOM CTENEHEH
cB00OBI MONIEKy ra3a. [IpeoOpa3oBaHe TEIIIOTH B
MexaHuudeckyto padoty. Lukn KapHo u ero koadgdumment
TIOJIE3HOTO JIEHCTBUS. DHTPOIHSI.
4 |PDuzunyeckas TepMoauHamuka. Pacripenenenne Makcpenia 2
MOJIEKYJI UIEaJbHOr0 ra3a. JKCIepUMEHTaIbHOE 0O0OCHOBaHKE
pacnpenenenust Makcsesuia. Pacnipenenenue bonpimana u
OapomeTrpuueckas hopMmyJa.
5 |KBanToBas onTuKa. TerioBoe nm3myueHue. XapakTepUCTHKH. 2
OcHoBHbIe 3akoHbl. Popmyna [Inanka
5 |KBanToBas ontuka. ®orosdpdext. Ipdext Komnrona. 2
5 |OcHOBBI KBAHTOBOIi MEXaHUKH. 2

Bonus! ne bpoiins. CooTHOmEHHEe HEOTPpeAeTEHHOCTEH.

13



No
O0neM,
pazzaena HaunmeHoBaHME TeMBI aKax MuaHoBanmonnas
JTUCIUILINH Y KpaTKOe CoJIep KaHue 3aHATUS qacm' dhopma
BI

5 |OcHOBBI KBAHTOBOM MEXaHHMKH. 2
BonnoBas ¢yHKIMsI, e€ GU3NIEeCKHii CMBICH; CTaHAAPTHBIC
YCIJIOBHUS;, YCIOBHE HOPMUPOBKH. Y paBHenue [lpeaunrepa

5 |OcHOBBLI KBAHTOBOM MEXaHHMKH. 2
OnHoMepHbIE KBAaHTOBOMEXaHUYECKHe 3a1auu. CTymeHb,

Oapnep.

5 |OcCHOBBI KBAHTOBOM MEXaHUKHU. 2
OnHOMEpHBIE KBAHTOBOMEXaHMYECKHE 3a/1a4H.

[IpsiMoyronpHasi mOTEHUUANBHAS sIMA.

5 |OcCHOBBI KBAHTOBOM MEXaHUKHU. 2
MexaHu4ecKuil © MarHUTHbIA MOMEHT MHOTO3JIEKTPOHHOTO
aToMa.3acTpoiika 3JIeKTPOHHBIX 000JI0YCK.

5 |OcCHOBBI KBAHTOBOM ONTHKH KBAHTOBO! MEXaHUKH. 2
KonTponbHas padora.

6 |OcHOBBI siiepHO¥i HU3NKH U PUIHKH IJTEHMEHTAPHLIXH 2
YACTHIL

4.3.2. JlaGopaTopHbIe 3aHATHS.

Ne O6bem, | [Ipumeuanue
HanmeHnoBaHne TeMbl
paszena aKa.
U KpaTKOE COACP)KaHUE 3aHATHS
JICTIMTUTAHBI Yackl
1 Mexanuka. Jlexyus: «OCHOBHEIE CBeACHHUSI 00 00paboTke 2
W3MEPEHUH B (PU3NUECKOM MPAKTHKYMEN
1 Mexanuka. Beimonnenue naboparopHoii paboThI 110 2
BBIYUCIICHHUIO TOTPELIHOCTEH
1 Mexanuka. Beimonaenne 2x 1abopaTopHBIX paboT 1Mo 6
MeXaHUKe
1 Mexanuka. Komnoksuym 2
2 OJIEKTPOMArHETHU3M. 6
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BeinosiHeHue 2-X 1a00paTOPHBIX padOT IO AIIEKTPOCTATHKE H

MOCTOSAHHOMY TOKY

Konebanus u Bonasl. BosHoBas onTHka.

BrimonmHeHME YeThIpeX 1a00paTOPHEIX PaboT IO BOITHOBOM
OIITHKE.

12

Konebanus u Bonasl. BosHoBas onTHka.

KonnokBuyM 1o BOJIHOBOM OITHKE.

dusnveckas TepMOAMHAMUKA. BhIMOIHEHUE TBYX
J1a00paTOPHBIX PabOT IO TEPMOIMHAMHUKE.

KBanTtoBas ontuka. BeinmoiHeHue YeThIpex J1abopaTOpHBIX
paboT 1O KBAaHTOBOH OINTHKE M CIIEKTPOCKOTIHH

14

KBanToBas ontuka. Komnoksuym.

4.4. CamocTosiTeJibHasi padoTa 00y4YaroIuxcst

No O0bewM,

pasnena ITepeuenb BOIIPOCOB IJIst aKa. dopma KOHTPOJIS

JUCLHUIUIMHEL | CAMOCTOSTEIBHOIO U3yYEeHUS 4acel

1 MexaHuKa . JIBUKEHHE TN ¢ TIEPEMEHHOM 7 MpOBEpKa
Maccoil. WHAUBUAYaATbHBIX
JIBr>KeHre B T0JIe LEHTPaIbHbBIX CHII. 3aKOHBI 3alaHui
Kennepa. CronknoBenus ten.  Heynpyroe u
a0COTIOTHO YIIPYTO€ CTOJIKHOBEHHE.

2 OnekrpomarsetusM. [Ipasuna Kupxroda. MIpOBEpPKa
JIBrkeHne 3apspKeHHBIX YacTHIL B 9 WHAWBHTy aJIbHBIX
JIEKTPUYECKUX U MarHUTHBIX MOJSIX. DPPeKT 3aJaHui
Xoma u ero npuMeHenue.  Jmamarsetukw,
napaMarHeTUKy U heppoMarHeTHKH.
['panudHbIe yCIOBUS HAa TOBEPXHOCTH
pas3zena AByX MarHeTHKOB.

3 BonnoBas ontuka. HTEpdepentus cpera. 8 MpOBEpKa
[IpocTpancTBeHHas U BpeMEeHHAs WH/INBUAYaTBHBIX
KOT'€pPEHTHOCTb. 3aJaHui

3 Bonnosas onrtuka. [lonspuzanus csera. 6 MpOBEpKa
[Boiinoe nyuenpenomaeHue. [Inactunka B WHJIUBUY JTbHBIX
MIOJIOBUHY JJTUHBI BOJIHBL.. 3aJlaHui
BonnoBas ontuka. Bpamenue miockoctu 8 MpOBEpKa
nosgpuzanun. Aueiika Keppa HWHJIUBULYJIbHBIX

3a/laHuN

3 BonnoBas ontuka HopmansHas u 6 MpOBEpKa
aHOMaJIbHasl JUCIIEPCHUH, PACCESHUE, WHIWBUAYaTBHBIX
MIOTJIOLIEHNE CBETA. 3aJaHui

4 dusnueckas TEpMOJIMHAMUKA Y paBHEHUE 6 IIpOBEpPKaA
cocTosiHUS B TepMoanHaMuke [lepBoe Havano VHAWBHTy aJTbHBIX
TEPMOANHAMUKH. TennoeMKoCTb. Y paBHEHNE 3a/laHui
Maiiepa. M3oxopuyeckuii, n300apHIecKui,
M30TEPMUICCKUN, aTa0aTHICCKUN TTPOIIECChI
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B HUJICATBHBIX T'a3ax

4 dusuyeckas TepMoarHamMuka. Bropoe 6 MpoBepKa
HavaJo0 TEPMOAMHAMUKHA. DHTPOTISL. WHAWBHTY aTbHBIX

3aJaHuil

5 10
KBanrtoBas ¢usuka. OnHOMEpHBIN MpoBepKa
MIOTEHIUABHEIHN Topor 1 O6apbep. CreKTphl VHIMBHTY AJIbHBIX
MOJIEKYI. 3aJaHuil

5 10 IIpOBEPKa
KganrtoBas ¢usnka. CrieKTpbl MOJIEKYI. WHAWBHTY aTbHBIX

3aJaHuil

6 8 MPOBEpKa
®duzuka sapa U JIeMEeHTapHbIX YacTull. CiiH VHIMBHTY AJTbHBIX
1 MarHUTHBIA MOMEHT siipa. CBOMCTBA U 3alaHuN
O0OMEHHBIN XapaKTep SAACPHBIX CHIL.
EcrecTBeHHas 1 UCKYCCTBEHHAs
paluoOaKTUBHOCTh. ICTOUHHUKHN
PaAMOAKTUBHBIX H3ITyUEHUH.
Pannounzoronuslil ananus. 3aKOHbI
COXpaHEHUS B SJCPHBIX PEAKIIUSIX.

4.4.1. TeMbI KOHTPOJBbHBIX padoT

e MexaHuka
e  DJEKTPOMarHeTu3M
e Bomnosas onTuka

5. Hepeqeﬂb y‘leﬁHO-MeTOZII/I‘{eCKOFO o0ecrieueHus AJIsI CAMOCTOSITEIbHOM paﬁoTbI
oﬁyqamu{nxcﬂ o AUCHMUIIJIMHE.

Metoanyeckue yKkazaHus sl 00y4JaromuXcst 0 OPTaHU3aIHA CaMOCTOSITETbHON pabOTHI
[0 JUCUMIUIMHE, BKIJIIOYas IIepedYeHb TEM CaMOCTOATENbHOM paboThl, (OpMBI TEKYILEro
KOHTPOJIA 1O AUCHUINUIMHE H Tp€6OBaHI/I$I K HUX BBIIIOJHCHHUIO PAasMCIICHLI B 3J'I€KTpOHHOI71
MH(pOpPMallMOHHO-00pa30BaTEIbHON cpene CIIoI' TU(TY) Ha caiite Menua:
http://media.technolog.edu.ru

6. MOH/I O1LIEHOYHBIX CPEACTB /JIsl IPOBEAeHUSs MPOMEKYTOUHOI aTTecTAlNU

CBOEBpPEMEHHOE  BBINOJIHEHHE OOYYalOMIMMCS MEPOIPHUATHI TEKYIIEro KOHTPOJIS
MIO3BOJIIET TPEBBICHTH (JIOCTUTHYTH) MOPOTOBBIA YPOBEHB («YIOBICTBOPUTEIHHO») OCBOCHHSI
HPETYCMOTPEHHBIX DJIEMEHTOB KOMITETEHIIHIA.

Pe3yabpTaThl AMCHMIUIMHBI CYUTAIOTCA JOCTHTHYTBIMH, €CIH IS BCEX DJIECMEHTOB
KOMITETEHIHIA MTPEBBIIIEH (JJOCTUTHYT) IIOPOTOBBI YPOBEHL OCBOECHHUS KOMIIETEHIIMN Ha JTAHHOM
JTarne.

ITpoMekyTOYHas aTTECTALUS 110 JUCIUILIMHE TIPOBOIUTCSA B (POpME 3a4eTa U DK3aMeHa.

K cmaue 3adera JOMYCKAIOTCS CTYACHTBI, BBIMOJHUBIIHE BCE (OPMBI TEKYIIETO
KOHTPOJIS.

3ager W 9K3aMEH  IMPEIyCMATPUBAIOT  BBIOOPOYHYIO  TPOBEPKY  OCBOCHUS
IPETYCMOTPEHHBIX DJIEMEHTOB KOMIIETEHIIMH ¥ KOMIUIEKTYIOTCSI BOIPOCaMH (3aaHUsMK) JIBYX
BHUJIOB: TEOPETHUECKHIA BOMPOC (M7Is1 MPOBEPKHU 3HAHHI) M KOMIUIEKCHAs 3a7a4a (Ui IpOBEPKH
YMEHHUH ¥ HAaBBIKOB).
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IIpu cnade 3aderta CTyIEHT MOJy4aeT JBa BOIPOCA U3 MEPEUHS BOMPOCOB Ul 3ayeTa,
BpeMs IOJTOTOBKH CTYAECHTA K YCTHOMY OTBETY - 10 30 MUH.

IIpu cpaue sk3amMeHa CTYAEHT IOJY4YaeT JBa TEOPETUYECKMX BONpOCA M 3aJady U3
HepeYHs BOIPOCOB JUISl 9K3aMEHa, BpeMsl TIOATOTOBKH CTYJIEHTA K YCTHOMY OTBETY - 110 45 MUH.

IIpumep BapuaHTa BONPOCOB HA 3a4eTe:

Bapuant Ne 1
1. MomeHT HMITYJIbCa MaTepI/laJI])HOﬁ TOYKH U MOMEHT MeXaHUYeCKOl CHCTEMBbI.

2. Tlose o6pa3oBaHO HecCKOHEYHOI PABHOMEPHO 3aPsIKEeHHOH MI0CKOCTHIO C MOBEPXHOCTHOM
IVIOTHOCTBIO 3apsiia 10 Ki/m?. Omnpeaeaurb pa3HOCTb NOTEHIHAJIOB ABYX TOUYEK I10JI51, OTCTOSILLIMX
OT IUIOCKOCTH Ha paccTosiHusAX S u 10 cMm.

IIpumep BapuaHTa BOIPOCOB HA IK3aMeHe:

Bapuant Ne 1

CpsA3b MKy CUJION U MOTEeHIUATbHOI IHeprueil. I'paguenT ckansipHoii pyHKuuU.

2. 3akon bumo - Capapa — Jlamjaca W ero mnpuMeHeHHe K PpacyéTy MAarHMTHOIO MOJIS
NPSIMOJIMHETHOr 0 MPOBOAHMKA C TOKOM.

3. DBeckoHeyHas WJIOCKOCTh HeceT 3apsijl, PABHOMEPHO paclpeleJieHHbI ¢ MMOBEPXHOCTHOM
miotHoereio 1 mxKa/m’. Ha HEKOTOPOM pPACCTOSIHMM OT IUIOCKOCTH NAapajljieJibHO eil
pacnosio:xked kpyr paauycoM 10 cM. BplYHCAMTB TOTOK BeKTOPa HANPSKEHHOCTH
3J1eKTPUYECKOr0 MOJIsl Yepe3 3TOT KPYT.

@DOH/[1 OLIEHOYHBIX CPEJCTB IO JUCIUILIMHE NpeacTaBiieH B [Ipunoxxenuu Ne 1

7. IlepeyeHb OCHOBHOII M JONMOJHHUTEJIbLHOW y4eOHOW JHTEpaTypbl, HEOOXOAUMOI
AJIS1 OCBOCHHS THCHHUIINHBI

a)  OCHOBHAas JIMTeparTypa:

1. Casenbe,I.B. Kypc o6meit ¢pusuku : B 4-x kH. : yueOHoe nocodue / 1. B.
Cagenbe. - 5-¢ uzn., ucrp. . - CII0. ; M. ; Kpacnonap : Jlans, 2011. - (YueOuuKHN
utst By30B. CriennanbHast nuteparypa) (Kimaccuueckas yueOHast muteparypa mo
¢buzuke).

T. 1 : Mexanuxka. - 2011. - 336 c.

2. Casennes,.B. Kypc obmieit pusuku : B 4-X KH. : yue6HOoe nocobue / 1. B.
CagenbeB. - 5-e u3., uctp. . - CII6. ; M. ; Kpacnonap : Jlans, 2011. - (YueOHuku
s By3oB. CnennanbHas nureparypa) (Kimaccuueckas yueOHast muteparypa no
¢buszuke).

T. 2 : DnekTpudectBo U MarHeTusM. - 2011. - 342 c.

3. Cagenne,1.B. Kypc o0mieit pusukw : B 4-X KH. : yaeOHOe mocobue / 1. B.
CagenbeB. - 5-¢ u3n., ucrp. . - CII0. ; M. ; Kpacnonap : Jlans, 2011. - (YueOuuKH
utst By30B. CriennanbHas nuteparypa) (Kimaccuueckas yueOHas muTeparypa mo
¢buszuke).

T. 3 : MonekynsipHas ¢pusuka u repmoanHamuka. - 2011, -208 c.

4. CasenweB,J1.B. Kypc oOuieii ¢puzuku : B 4-X kH. : yuebHoe nocodbue / 1. B.
CagenbeB. - 5-e u3., uctp. . - CII6. ; M. ; Kpacnonap : Jlans, 2011. - (YueOHuku
s By3oB. CnennanbHas nureparypa) (Kimaccuueckas yaeOHas muTeparypa o
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buzuke).
T. 4 : Bonusl. Ontuka. - 2011. - 251 c.

0) 10MOJTHUTEJIbHAS JIUTEepaTypa:

5.

10.

11.

12.

13.

14.

15.

CagenbeB, .B. COopHHMK BOIMPOCOB U 3a4a4 MO 00IIeH Gpusnke : yaeOHOe mocooue
1t By30B 1o HampasieHusM 510000 "EcrtecTBeHHble HAaykKM M MaremaTuka',
540000 "ITenarornueckue Hayku'", 550000 "Texanueckue Hayku" / M. B. CaBenbes.
- 6-e w3, crep. - CIIG. ; M. ; Kpacuonap : Jlans, 2013. - 288 c.

Bamumes, M.I'. Kypc oOmeli ¢usukn : ydeOHOe mocobue s BY30B I10
TEXHUYECKUM HAMPaBJICHUSIM TOJITOTOBKY U cnermanbHocTsiM/ M.I'. Banmmes, A A.
[To3uep. - 2-e wusn., crep. - CII6.; M.; Kpacunomap: Jlamp, 2010. - 573 c.-
(Yuebuuku aist By3oB. CrienuanbpHas IMTEpaTypa)

@upranr, E.B. PykoBoJICTBO K pelIeHHI0 3a/1a4 10 Kypcy ooOmei pusuku : yaedHoe
HOCO6H€ AJi1 BY30B IIO0O TEXHHUYCCKMM MW TCXHOJOIMYCCKUM HAIPABJICHUAM H
cnenmanbHoCcTsIM/ E.B. ®@upranr. - 3-e usn., crep.. - CI16.; M.; Kpacnonap: Jlaus,
2009. - 348 c. - (YueOuukwu 1t By30B. CrieriuanbHas TUTEpaTypa).

N3ydenue BpallleHus: MIOCKOCTH MOJSpU3alMy cBeTa : MeToauyeckue ykazaHus K
naboparopuoit padore Ne 57 / C.B. Xorynmosa, B.B. Bbmarosemenckwuii, b.b.
Bbonoros, B.H. Cko6enes ; CIIOI'TU(TY). Kad. obm. ¢uszuku. — CIIG6. : [6.1.],
2015. — 22 c.(Ob)

[TpoBepka 3akoHa Mamtoca : Metoaudeckue yka3zaHus K JabopatopHoi padote No
56 / C.B. Xorynnosa, B.B. bnarosemenckuii, b.b. bonoros, B.H. Ckobenes ;
CIIOI' TU(TY). Kad. obur. puszuku. — CIIO. : [6.1.], 2015. — 18 c. (Ob)

brnaroemenckuii, B.B. HccnenoBanue CHEKTpOB TMOIVIOLIEHHS PacTBOPOB
OpraHUYECKUX MOJIEKYI. MeTomuueckue ykazaHus K JiabopatopHoii padote Ne 90 /
B.B. bnarosemenckuii, A.B. bensikos, C.B.Xotynmoa; CII6I' TU(TY). Kad. o6m.
¢usuku. — CII6. : [6.1.], 2015. — 16 c. (Ob)

ApepmmHa, ['.I'. M3ydyenme nucrnepcum cBeTa B BemlecTBe . Mertoauyeckue
ykazaHus K jaGopatopHoil pabore Ne 68 /I'.I'. Aepumna, A.B. bemskos, O.I1.
Hlyctpona ; CIIOGI TU(TY). Kag. o6mt. ¢pusuxu. — CIIO. : [6.1.], 2014. — 18 c. (Ob)

Hanunpuyenko, B. I'. Omnpenenenue oTHOIIEHUS 3apsiaa dJIEKTPOHA K €ro Macce ¢
MOMOIIBI0 MATHETPOHA : METOJMYECKHE YKa3aHus K mabopatopHoit padore Ne 33 /
B. I'. Hanunwsuenxo, JI. H. Kayposa ; CII6OI' TU(TY). Kad. obmr. ¢pusukmu. - CII6. :
[6. 1.],2014. - 21 c. (OB)

bonotos, b.b. SIBiieHus 211€KTPOMarHUTHOW UHIYKLIIMA U CAMOUHYKIUH :
MeTOAMYECKHEe yKa3zaHus K T1abopaTopHoit padote Ne 39 / b. b. bonotos, A. B.
bensikos, O. I1. yctpona ; CIIGI TU(TY). Kad. o6m. ¢pusuxwu. - CII6. : [6.
n.], 2014. - 23 c. (3b)

Kepnosoit, A.M. HW3mepeHue UIMHBI CBETOBOM BOJHBI MpPU  TOMOIIU
TUGPAKIIMOHHON PEIeTKH : METOAMYECKUEe yKa3aHus K TabopatopHoit padore Ne 54
/ A. W. XKepuosoii, C. B. [Ipsuenko ; CIIGI TU(TY). Kad. obmr. pusuku. - CIIO. :
[6.n.], 2014. - 22 c. (Ob)

UccnenoBanme rupockonudeckoro 3ddexra @ MeToaudeckne YyKazaHHS K
naboparopuort pabore / B.I'. Jlammnpuenko, C.B. [psuenko, A.N. XepHOBOM,
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http://irb.technolog.edu.ru/CGI/irbis64r_12/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=EK&P21DBN=EK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%94%D0%B0%D0%BD%D0%B8%D0%BB%D1%8C%D1%87%D0%B5%D0%BD%D0%BA%D0%BE,%20%D0%92%D0%B0%D0%BB%D0%B5%D1%80%D0%B8%D0%B9%20%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D1%8C%D0%B5%D0%B2%D0%B8%D1%87
http://irb.technolog.edu.ru/CGI/irbis64r_12/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=EK&P21DBN=EK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%91%D0%BE%D0%BB%D0%BE%D1%82%D0%BE%D0%B2,%20%D0%91%D0%BE%D1%80%D0%B8%D1%81%20%D0%91%D0%BE%D1%80%D0%B8%D1%81%D0%BE%D0%B2%D0%B8%D1%87
http://irb.technolog.edu.ru/CGI/irbis64r_12/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=EK&P21DBN=EK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%96%D0%B5%D1%80%D0%BD%D0%BE%D0%B2%D0%BE%D0%B9,%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%20%D0%98%D0%B2%D0%B0%D0%BD%D0%BE%D0%B2%D0%B8%D1%87

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

10.P. Pymakos; CIIGI' TU(TY). Kad. obm. ¢usuku. — CIIO. : [6.1.], 2013. — 15 c.
(3b)

Uubucos, A.I'. dorosnekrpuueckuii 3pdext : Mertoaudyeckue yka3zaHUS K
naboparopaoit pabore Ne 59 / A.JT. Yubucos, O.Il. Iycrpora, B.B.
bnarosemenckuii ; CIIGI TU(TY). Kad. o6m. ¢usuxu. — CII6. : [6.1.], 2013. — 17 c.
(95)

Uubucos, A.I'. Omnpezaenenre TOpU30HTATBHOM COCTABISAIONIEH MarHUTHOTO TOJIS
3emin : Metoanueckue ykasaHus K jaboparopnoit padore Ne 31/ A.I'. Yubucos,
JL.H. Kaypoga, O.I1. lllyctposa, B.B. ; CII6I' TU(TVY). Kad. o6m1. pusuxu. — CIIO. :
[6.1.],2013. - 18 c. (Ob)

Janunpuenko B.I'. MccnegoBaHne HEKOTOPBIX 3aKOHOMEPHOCTEW 3JIEKTPOJIA3A |
MeTtonudeckue ykazanus K n1adoparopHoi padore Ne 30 /B.I'. Jlanunsuenko, A.T.
Yubucos ; CIIOI TU(TY). Kad. o6m. ¢pusuku. — CIIO6. : [6.1.], 2012. — 18 ¢. (OB)

Mexanuka : Meronnyeckue ykazaHwsi K JiabopaTopHeiM paboram / B. T.
Haawneuenko [u np.] ; CIIBITU(TY). Kad. obmr. ¢usuku. - CII6. : [6. u.],2012. —
64 c. (Ob)

Xotynnoa, C.B. MW3ydeHwe 3aKOHOB TEIUIOBOTO u3nmydeHUs [Tekcr]
Metoauueckue ykazaHus K jgaboparopnoit pabore Ne 58/ C.B. XorynuoBa, B.B.
bnarosemenckuii, B.H. Cxo6enes ; CIIOI' TU(TVY). Kad. obm. ¢uzuku. — CII6. :
[6.1.],2012. - 20 c. (Ob)

XorynnoBa, C.B. W3ydeHue dJIEKTPOCTATUYECKMX TIOJCH Ha MOJENHU
Meroandeckue yka3zaHust K JiabopartopHoit pabore Ne2l / XoryHiosa
C.B.,bnarosemenckuii B.B., Ckobenes B.H. ; CIIOI' TU(TVY). Kad. oOm1. pusuku. —
CII6. : [6.1.], 2012. — 15 c. (OB)

XKepuosoii, A.M. VccnenoBanne ONTHYECKOTO CIEKTpa IMOTJIOLIEHUS MOJIEKYIbI
roma: Meroandeckue ykazaHusi K JabopatopHoit pabotre Ne 82/ JKepHoBoit
AN, psuenko C.B. ; CIIOI' TU(TY). Kad. o6m1. ¢uzuxu. — CII6. : [6.1.], 2012, —
18 c. (Ob)

BBenenne B Qusmueckuil npaktukyM. OOpaboTka pe3ynbTaTOB H3MEpPEHUH :
ydueOHOe 1mocodue i CTyAeHTOB 3a04HOoM dhopmbl 00yuenus / b.b bonoros [u np.];
nox pen. B.B. Kammera. — CI16: Cunres, 2009. — 15 c. (3b)

OnextpuuecTBO : COOPHUK METOAUYECKHX yKa3zaHUM K J1JabopaTopHbIM paboram /
CIIGI'TU(TY). Kag. obm1. ¢pusuku ; nox pen. H.I'. Mocksuna. — CII6.: [06.1.], 2006.
-56c.

HynaukoBa, T.A. OmnpeneineHue TeMNeparypbl HHUTH JIaMIlbl HaKaJIWBAHUS
Mertoanueckue yka3zaHus K jaboparopHoir pabore Ne23/ T.A. lynnukoBa, B.b.
Ocrames ; CITOGI' TU(TY). Kad. obm1. ¢pusuku. — CII6.: [6.1.], 2011. — 10 c.
HynaukoBa, T.A. M3ydeHue pe3oHaHCa TOKOB M HamlpsbKeHW : Mertoandeckue
ykazaHus K jaboparopHoit pabore Ne 40/ T.A. JlyanuxoBa, B.b. Ocrames ;
CIIGI' TU(TY). Kad. o6m. puszuku. — CII6.: [6.1.], 2011. — 11 c.

HynuukoBa, T.A. WuTepdepeHmus cBera B TOHKUX IUieHKax. [lomocel paBHO#
tomuuHbl. Konbita HetoTona : MeToaudeckue ykasanusi K 1abopatopHoit padore /
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28.

29.

30.

T.A. Hynauxosa, B.b. Ocrames ; CIIOI'TU(TY). Kad. obm. duzuku. — CIIO.:
[6.n.],2011.-10c.

HynuukoBa, T.A. W3yuenue wuHTEpdEpeHIMH CBETa MPU ITOMOIIH OUIIPU3MBI
Openenst : Meronuueckue ykazaHus K JabopartopHoit pabore Ne52 / T.A.
Hynaukosa, B.b. Ocrames ; CIIOI'TU(TY). Kad. obm. ¢usuku. — CII6.: [6.1.],
2011. - 14c.

Wponos, U.E. Dnexrpomarnern3m : OCHOBHBIC 3aKOHBI: y4eOHOE IMOCOOWE s
By30B / .E. UpogoB. — 5-e¢ uzn. — M.: BUHOM. Jlaboparopus 3uanwmii, 2006. — 319
C.

Yepros, A.I'. 3anaunuk no ¢usuke : YuebHoe nmocodbue st Bry308 / A.I'. UepToB,
A.A. BopobbeB. — 8-¢ u3a., nepepad. u gon. — M. : duszmariur, 2008. — 640 c.

B) BcnomoraresabHasi iureparypa:

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Bonbkenmreiin, B.C. COopHuk 3a1au no oduiemy Kypey ¢usuku: yued. mocodue
s texH. By30B / B.C. Bonpkenmreitn — CII6.: Kamxknbrit mup, 2005. — 326¢.

Hetnad, A.A. Kypc ¢usuku : YueGHoe nmocobue st BTy30B / A.A. [letnad, b.M.
SABopckuid. — 5-¢ u3m., crep. — M.: Academia, 2005. — 720 c.

WBanos, A.Jl. Monekynspaas ¢usuka: MeToauyeckue yka3zaHHs K J1JaOOpaTOPHBIM
paboram / A.Jl. Banos, B.B. Kammer, B.b. Ocrames; CIIOI'TU(TY). Kad. o6m.
¢usuku. — CII6. : [6.1.], 2005. — 49 c.

W3yuenne MarHuTHOrO Toisi B (eppoMarHeTkax: MeToandeckue yka3aHHus K
naboparopnoit padore Ne 35 / B.B. Kammer, C.B. XotynuoBa, C.1. CranpHOBa,
b.b. bonoros ; CII6GI' TU(TY). Kad. o6m. ¢pusuxu. — CII6. : [6.1.], 2005. — 20 c.

HccnenoBanue pacnpeeneHus IeKTPOHOB Mo ckopocTsM : JlabopaTopHas pabota
Ne 17 / B.B. Kammer, C.B. Xorynnosa, B.B. bnarosemenckuii, B.b. Ocrares ;
CII6I'TU(TY). Kad. obm. ¢pusuku. — CII6.: [6.1.], 2005. — 15 c.

HccnenoBanue MOJNYyNPOBOAHUKOBOTO Juoja  : MeToauueckue YyKazaHus K
naboparopnoit padore Ne 25 / T.A. lynnuxosa, B.b. Ocrames, }0.A. Banos, B.B.
Kammer ; CIIOBI'TU(TY). Kad. o6m. ¢puzuku. — CII6.: [6.1.], 2005. — 20 c.

Uponos, U.E. Mexanuka : OcHoBHble 3akoHbl / .E. UponoB. — 7-e u3z., crep. — M.
: BUHOM. JlaGoparopus 3Hanuii, 2005. — 309 c.

Uponos, N.E. Borrossie nporieccs! : OcHoBHbIe 3akoHbl / U.E. UponoB. — 2-¢ u3n.,
non. — M.: BUHOM. Jlab6oparopus 3nanuii, 2004. — 263 c.

Wponos, N.E. ®usuka makpocuctem : OcHoBHEIE 3akoHbI / W.E. Mponos. — 2-e u3m.,
non. — M.: BUHOM. Jlaboparopus 3nanuii, 2004. — 207 c.

Hponos, N.E. KantoBas ¢usuka : OcHoBHbIe 3akoHbl / U.E. Upomos. — 2-¢ u3g.,
non. — M.: BUHOM. Jlaboparopus 3nanuii, 2004. — 256 c.

Kamamaukos, H.I1. OcHoBBI ¢u3ukn ; B 2-X T.: YUEOHUK IJIs1 TEXHUYECKUX CIICII.
By30B / H.I1. Kamamaukos, M.A. CrioaapIpeB. — 2-¢ u31., nmepepad. — M. : Jlpoda,
2003 — 2004.

T.1.—-2003. - 398 c.
T.2.—-2004. - 431 c.
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8. IlepeueHr  pecypcoB  HHGPOPMANUOHHO-TEJEKOMMYHHUKANMOHHOW  ceTH
«HTepHET», HEOOXOAMMBIX /IJISI OCBOECHUS TUCIHHUILINHBI.

y4ueOHBIi IUIaH, PIIJ u y4eOHO-METOTUIECKHe MaTepuaibl:
http://media.technolog.edu.ru

3JIEKTPOHHO-OMOJIMOTECYHBIE CUCTEMBI:

«DNEKTPOHHBIN YnTaIbHBIHN 3a1 — bubmmoTex» https://technolog.bibliotech.ru/;

«JIanb» https://e.lanbook.com/books/.

9. MeToauuyecKue YKa3aHus Jsd oﬁyqamumxca 0 OCBOCHHIO TUCHHUILIMHDBI.

Bce Buapl 3anaTtuii mo gucnuiminHe «@U3MKa» TPOBOIATCS B COOTBETCTBHUH C
TpeboBanusmu cienyromux CTII:

CTO CII6I'TH 020-2011. KC YK/IB. Buasr yueOHbIx 3aHsaTui. JJabopaTopHbIe 3aHSTHS.
OO6mmue TpeboBaHMs K OPraHU3alny U MPOBEICHHUIO.

CTII CIIGI'THU 040-02. KC VYKJB. Buapl yuyeOHbIX 3aHatwid. Jleknus. OOmme
TpeOoBaHUS;

CTO CIIoI'TU 018-2014. KC VYKJ/IB. Bunet yueOubix 3anstuil. CeMuHapbl u
npakTuaeckue 3ausaTus. O0mue TpeOOBaHMs K OPraHu3aliy U MPOBEICHHUIO.

CTIT CIIGI'THU 048-2009. KC YKBJA. Bunel yueOHbIx 3aHsTuii. CamocTosTenbHas
uIaHupyemasi pabora cryaeHToB. O0mue TpeboBaHMs K OpraHU3aliuy U IPOBEICHUIO.

CTTII CII6I'TH 016-2015. KC YKB/I. ITopsiiok nmpoBeACHUS 3a4€TOB U DK3aMEHOB.

[TnaaupoBaHue BpeMEHH, HEOOXOJMMOrO0 HAa W3YYCHHE NAHHOW IUCIUIUIMHBI, JTyYIlIe
BCEro OCYIIECTBIISITH HA BECh CEMECTp, MpelycMaTpuBas MPU STOM PETYIsIpHOE MOBTOPEHUE
IIPOMIEHHOI'0 MaTepuaa.

OCHOBHBIMHU yCTIOBUSIMHU TPAaBUJIBLHOM OpraHu3aldy y4eOHOro mpoiiecca JUisl CTYACHTOB
SIBJISICTCSL:

TJIAHOBOCTH B OPTaHU3alliy yueOHOU padoThI;

Cepbe3HOE OTHOIICHNE K U3YUYCHUIO MaTepHala;

MOCTOSIHHBIM CAMOKOHTPOITb.

Ha 3aHATHS CTYIACHT IOJDKCH MPUXOAHWTH, UMes Oarak 3HaHWW W BOIPOCOB TIO yKe
M3YYeHHOMY MaTepuaiy.

10. Ilepeyenb MHGPOPMALMOHHBIX TEXHOJIOTHi, HCIOJIb3YeMbIX NIPH OCYIIeCTBJICHUH
00pa3oBaTeIbHOIO NPOLECCa 110 JUCHUILINHE.

10.1. MudopManoHHbIE TEXHOJIOTHH.

B yuebHOM mpomecce MO MAaHHOW JUCHMIIIMHE IPEIyCMOTPEHO HCIOIb30BAHUE
UH(POPMALIMOHHBIX TEXHOJIOTHH:

YTEHUE JIEKIUN C UCIIOJIb30BAaHUEM CIANA-NIPE3EHTALUM;

B3aUMOJICHCTBHE C 00YYAIOIIUMHUCS TOCPEICTBOM HJIEKTPOHHOM IMOYTHI.

10.2. IIporpaMmMHoe o0ecnieyeHue.

Microsoft Office 2013; Microsoft Windows 10; Autodesk AutoCAD Design Suite
Premium ; Kaspersky Endpoint Security; Gaussian 09.d01.

10.3. UudopMmannoHHbIE CIIPABOYHBIE CHCTEMBI.

basbr nannbix Scopus u Web of Science.

11. MarepuanbHo-TexHU4YecKasi 0a3a, HeoOXoauMasi I  OCYIIeCTBJIEHHS
00pa30BaTeJILHOr0 MPOIEcCa MO TUCIHIJIHHE.
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http://media.technolog.edu.ru/
https://technolog.bibliotech.ru/;
https://e.lanbook.com/books/

Kagenpa obureit pusnku pacrnonaraer MarepuanbHO-TEXHUYECKON 6a30ii,
obecreunBaroIeii MPOBEICHUE BCEX BUJIOB 3aHATHI. B pacnopspkeHnr CTyIEHTOB
AMEIOTCS

1. - nBe aynuTOpHH I IPOBEICHUS CEMUHAPCKUX U JIAOOPATOPHBIX 3aHATUH, OCHAILICHHBIE
UHTEPaKTUBHBIMU TOCKAMH;

2. -KOMITBIOTEPHBIN Ki1acc, cocTosmii u3 10 KOMIIBIOTEPOB ¢ BbIX010M B IHTEpHET;

3. -o0opynoBaHHas 1abOpaTOpus sl MPOBEACHUS (PU3NIECKOTO MPAKTHKyMa

12. Oco0eHHOCTH OCBOCHHUSA NUCUMILIMHBI HHBAJIUAAMHU U JHUIAMH C OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 310POBbSI.

Jns WHBaNMIOB M JIMIl C OTPaHUYEHHBIMH BO3MOXKHOCTSIMH y4eOHBIE MpoIlecc
OCYIIIECTBIISIETCS B COOTBETCTBUM ¢ [losiokeHneM 00 opraHu3anuu y4eOHOro mpouecca Jist
0o0ydYeHHs MHBAIUOB U JIMI[ C OTPAaHMYEHHBIMU BO3MOXHOCTAMU 370poBbsi CIIOI TU(TY),
yTBEPXKACHHBIM pekTopoM 28.08.2014r.
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[Ipunoxenue Ne 1
K paboyell mporpaMmme JHCIUITIIHEL

DoH/1 OLIECHOYHBIX CPEACTB
AJIsl IPOBe/IeHUs MIPOMEKYTOYHOI aTTecTaluu 1o
aucuuIuinae «Ousuka

1. IlepeyeHb KOMIETEHI U ¥ 3TANIOB UX (POPMHUPOBAHUS.

Komnerenuuu

HNHupaexc DopMyIHMPOBKA

drtan
(popmupoBanus

OIIK-2
€CTeCTBEHHOHAYYHDLIX IMCIUIIINH B

TCOPETHYECCKOI0 U SKCIIEPUMECHTAJIBHOI'0
HCCJICI0BaAaHUA

CIOCOOHOCTHIO UCII0JIb30BATH OCHOBHbIE 32aKOHBI

npogeccuoHaIbHOI 1eSITeIbHOCTH, IPUMEHSITh METO/IbI
MaTeMaTUYeCKOro aHajln3a U MOJICJTUPOBAHMUS,

NPOMEKYTOYHBII

OIIK-3 CIIOCOOHOCTBIO HCIIOIL30BATh OCHOBHEIE

OKPY>KaI0ILero MUpa U SBICHUIN MPUPOIbI

CCTCCTBCHHOHAYYHBIC 3aKOHBI JJIS1 TIOHUMAaHWA

NPOMEKYTOYHBII

2.

3. Iloka3aTein U KPUTEPHM OLICHHBAHWS KOMIIETEHIHH Ha Pa3jJHYHBIX 3Tanax ux

(l)OpMHpOBaHl/Iﬂ, HIKaJIa OHCHUBaAHUAA.

IToka3arenn
OLICHKH .
t Kpurepunit
pe3yapTaToB [ImanupyemMbie pe3yIbTaThl Komnereniuu
OLICHUBAHUS
OCBOCHHUS
JIACIIUTUTUHBI
OcBoeHue 3HaeT ocHOBHBIE (hu3nUeckue sBieHus 1 | [IpaBuibHbBIE OIIK-2
paznenoB Ne 1 OTBETHI Ha OIlK-3

OCHOBHBIE 3aKOHBI MEXaHUKH; TPaHULIBI
WX MPUMEHUMOCTH, IPUMEHEHHUE 3aKOHOB
B BOKHEUIINX MPAKTHYECKHUX
MPUIIOKEHUSX;

OCHOBHBIE (PM3NYECKHE BETUIUHBI U
¢du3nuecKue KOHCTAHTBI, UX
ofpeJiesieHNe, CMBICI, CIIOCOOBI 1
€IMHULIBI UX U3MEPEHUS;

Ymeer

3aIUChIBATh YPABHEHUSI MEXAHMKU B
cucreme CH;

Bnaneer HaBbIKaMU IPUMEHEHHUS
OCHOBHBIX METOJIOB (PU3UKO-
MAaTEeMaTUYECKOTO aHAIN3a JJIs PELLICHUS

MEXaHUYCCKHUX 3a1a4.

Bonpockl Nel-34 x
3auery u Nel-29 k
JK3aMeHy
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ITokazarenu
OLICHKU

pE3yIbTAaTOB [Inanupyembie pe3ysbTaThl Kpurepuii Komnereniuu
OCBOCHHS OLICHUBaHUS
JUCLUTUINHBI
OcBoenue 3naer IIpaBunbHbBIE OIIK-2
paszielion Ne 2 OCHOBHBIC (DU3MUYECKUEC SIBJICHUS U OTBETEI Ha OIIK-3
OCHOBHBIE 3aKOHBI JJIEKTPOMArHEeTU3MA, BOIIPOCHI No35-66
TPaHUIIBI UX IPUMEHUMOCTH, K 3a4ery
OCHOBHBIE XapaKTEPUCTHKH u  Ne30-63 «k
DJISKTPUYECKOTO U MAarHUTHOT'O I10JIA, X 9K3aMCHY
ompeJiesieHNe, CMBICI, COCOOBI 1
€MHUIIBI UX U3MEPEHHUS,;
Ha3HAYCHHE W TPUHITHIBI TeHCTBUS
ANEKTPOU3MEPUTEIHHBIX IPHOOPOB;
Ymeer:
yKazaTh, KaKue 3aKOHBI ONHCHIBAIOT
JTAHHOE 3JIEKTPOMAarHUTHOE SIBJICHUE WU
addexr;
HCTOJIKOBBIBATH CMBICIT (PU3NUECKUX
BCJIMYHWH M TTOHATHIA;
3alUCHIBATh ypaBHEHUS I (PU3UIECKUX
BennuuH B cucteme CU;
Baapeer:
HaBBIKAMH MPUMEHEHUSI OCHOBHBIX
METOJI0B (PH3UKO-MATEMATHIECKOTO
aHaJM3a JUIA pemieHus 3a/1a4
3JIEeKTpOMarHeTu3Ma.
OcBoenmne 3Haer: [TpaBuabHBIE OIIK-2
paszaenos Ne 3 OCHOBHBIE 3aKOHBI BOJIHOBBIX IPOIIECCOB; | OTBETHI Ha OIIK-3
I'paHUIlbl UX IPUMEHUMOCTH, BOIIPOCHI No91-
IPUMEHEHHE 3aKOHOB B BXKHEHIIINX 124 x 3adery w
NPAaKTUYECKUX NPUIIOKeHUsX; BosHoBbie | Ne64-101 K
CBOICTBA ANEKTPOMATHUTHOTO JK3aMEHY

W3Iy4YeHHsI, OCHOBHBIC CBOMCTBA
CBETOBBIX BOJIH;

Ha3HAYCHHE U TIPUHITUITHI TEHCTBUS
UHTEPPEPOMETPOB, TOIIPU3ATOPOB,
JTUQPAKIIHOHHOM peleTKH.

Ymeer:

00BSACHUTH OCHOBHBIE HAOII0JaeMbIe
NPUPOAHBIE U TEXHOTEHHBIE SIBICHUS U
3¢ dexThI ¢ no3uuii QyHIaMeHTATEHBIX
(bU3NYECKUX B3aMMOICHCTBHUN;

yKa3aTbh, KAKUE 3aKOHBI OITMCHIBAIOT
JAaHHOE siBJIeHUE WK dPPeKT;
MCTOJIKOBBIBATH CMBICI (PU3NUECKUX
BEJIMYMH U MTOHATHH;

3aIUChIBATh YpaBHEHUS U (PU3NIECKUX
BenmuuH B cucreme CU;
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ITokazarenu
OLIEHKHU
pPEe3yIbTaTOB
OCBOCHHSA
JUACIUATUTMHBI

[Tnanupyemsble pe3ynbTaThl

Kpurepunit
OIICHUBAHUS

Komnerennun

Baapeer:
HaBBIKAMU MTPUMEHEHUSI OCHOBHBIX
METOA0B (PH3NKO-MaTEMaTHIECKOTO
aHajgmu3a Uil perieHus
€CTEeCTBCHHOHAYYHBIX 3a/1a4.

OcBoenue
paznernoB Ne 4

3naer: 0COOEHHOCTH
TEPMOTUHAMHUYIECKOTO U CTATHCTHYECKOTO
METO/I0B H3YYCHHSI MAKPOCHCTEM;
OCHOBHbIC (DU3HUYCCKUEC SIBICHHS U

OCHOBHBIC 3aKOHBI MOJICKYJIIPHON
(U3YKH 1 TEPMOITMHAMUKH; TPAHHIIBI HX
IMPUMCHHUMOCTH,
OCHOBHBIC (1)I/I3I/IHGCKI/IC BCIIMYUHBI 1
(u3nIecKre KOHCTAHTHI, UX
oTpeiesiCHUE, CMBICH, CITIOCOOBI U
€IMHULIBI UX H3MEpPEHUS;

Ymeer:
Vka3aTh, KaKue 3aKOHBI OIIUCHIBAIOT
JTAHHOE SBJICHHE WIH YPQEKT;
HUCTOJIKOBBIBATH CMBICJI (1)I/I3I/IHCCKI/IX
BEITUWYMH M ITOHATHI;
3aMKChIBaTh YPaBHEHUS IS (PU3UIECKHIX
BenmmuuH B cucteme CU;

Baaneer:
HaBbIKaMU MPUMEHCHUA OCHOBHBIX
METOJIOB (PH3UKO-MATEMATHIECKOTO
aHaJM3a JUIA PelIeHus 3a1a4
CTaTUCTHYECKOH pr3uku u
TEPMOAMHAMUKH.

[IpaBuibHbIE
OTBETHI Ha
Borpockl Ne67-90
K 3agety u Ne
102-119 K
9K3aMEHY

OIIK-2
OIIK-2
OIIK-3

OcBoenne
paznenoB Ne 5

3Haer:
KBaHTOBEIE CBOWCTBA

AIIEKTPOMArHUTHOTO M3ITyYEHUS;
OCHOBHBIE IKCIIEPUMEHTAEHBIE
MOATBEPIKIACHUS KBAHTOBOM MEXaHHKH;
ONMCAaHUE COCTOSHUSA MUKPOYACTHUIIBI C
MOMOIIBIO BOJTHOBOW (DYHKITHH;
ypaBHeHue Ipenunrepa; KBaHTOBaHUE
aTOMOB, MarHUTHBIE CBOHCTBA aTOMOB.
Ymeer:
00BSICHUTH OCHOBHBIE HAOJII01aeMble
MPUPOIHBIC U TEXHOTCHHBIC SIBJICHUS U
3¢ dexThl ¢ mo3unui GyHIaMEHTATbHBIX
(hU3UYECKUX B3aMMO/ICHCTBU;
yKa3aTh, KaKre 3aKOHBI ONHCHIBAIOT

IIpaBunbHbBIE
OTBETHI HA
Bonpocsl Ne91-
124 x 3auery u Ne
120-147
JK3aMEHY

OIIK-2
OIIK-3
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ITokazarenu
OLICHKU

pe3ynbTaToOB [Inanupyembie pe3ysbTaThl Kpurepuii Komnereniuu
OCBOCHIS OLICHUBAHUS
JACIATUINHBI
JIAaHHOE SIBJICHUE WITH 2P EKT;
UCTOJKOBBIBATH CMBIC (PU3HUYECKUX
BCJIWMYHWH M TTOHATHIA;
3alMCHIBATh YPaBHEHUS ISl (PU3MUECKUX
BeanuuH B cucrteme CU;
Baapgeer:
HaBBIKAMH IPUMEHEHHS] OCHOBHBIX
METO/IOB (PH3UKO-MATEMATHIECKOTO
aHanmM3a JUIs pelieHus 3a1a4 KBaHTOBOU
MEXAaHUKH U KBAHTOBOM OIITHUKHU.
OcBoeHue 3naer: CoctaB M XapaKTepHCTHKHU | [IpaBHIIbHBIE OIIK-2
pa3znenoB Ne 6 aTOMHOTO S1Ipa, SHCPTHUIO CBA3H, OTBETHI HA OIlK-3
CUCTCMATHKY 3JIEMCHTAPHBIX YacCTHull, BOHpOCBI N9156_
3aKOHBI COXPAHCHHS W HX POIIb B QusHKe | 160 k 3aueTy U
AIIEMEHTAPHBIX YaCTHI] (PH3HUECKre No148-155
SIBJICHUSI 1 OCHOBHBIC 3aKOHBI (I)I/I?,I/IKI/I 3K33MeHy

ATOMHOTO SI/Ipa U DIIEMEHTAPHBIX YACTHII;
Ymeer:
OOBSICHUTH OCHOBHBIE HAOIIOAacMbIe
MIPUPOJTHBIC U TEXHOTCHHEIE SBIICHUS U
3¢ dexTsl ¢ no3unuii QyHIaMeHTaTBHBIX
(hU3MYECKUX B3aMMO/ICHCTBU;
yKa3aTh, KAKHE 3aKOHBI OITUCHIBAIOT
JAaHHOE siBJIeHUE WK YPPeKT;
WCTOJIKOBBIBATH CMBICH (DU3MUYECKUX
BEJIMYUH U TIOHSTHIA;
3aMKCHIBaTh YPaBHEHUS IS (PU3NIECKIX
BenmuuH B cucreme CHU;
Baapeer:
HaBBIKAMH MTPUMEHEHUSI OCHOBHBIX
METOJIOB (PU3UKO-MATEMATHIECKOTO
aHaNM3a I PeleHus
€CTeCTBEHHOHAYYHBIX 3aJ1ad.

[kana ouenuBanus coorBerctByeT CTO CIIOI TU(TYVY):
M0 JMCLUHUIUIMHE MPOMEXKYTOUHAsl aTTeCTallds NPOBOIUTCA B ¢GopMe 3auyeTa, pe3ysbTar
OLICHUBAHMS — «3a4TEHO», «HE 3a4TE€HO»; a TakXke B (OpMe HK3aMEHa, LIKaJla OLEHUBAHUS —

OaJuIbHAA.

3. TunoBble KOHTPOJIbHbIE 32/IaHUA /1 NPOBEIEHUs MPOMEKYTOUHOM aTTeCTAlNHU.
Bomnpocsl 1J1s1 OLleHKH 3HAHM I, YMEHUI U HABBIKOB, CQOPMHPOBAHHBIX Y CTYJAEHTA IO
kommnerennuam OIIK-2,0I1K-3:

BOl'lpOCbI AJIs IPOBEACHUA 3a4YeTa
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10.

11.

12.

13.

14.

15.

16.

17.

18.

Urto Takoe cucrema orcuera? [laiite onpeaeneHue nepeMenieHus, myTy, paanyc-BeKTopa,
TPaeKTOPHH.

MarepuanbHas TOYKa IBIIKETCS IMPSIMOJIMHEHHO COTJIACHO YPaBHECHHUIO IBMDKCHUS X =
3
6+2t° (M). OnpenenuTh yCKOPEHUE TOYKH B MOMEHT BpeMeHn t=3 c.

[aiite onpeneneHre MrHOBEHHOW CKOPOCTH, YCKOPEHUS, CPEIHEN CKOPOCTH.

Kunernueckue yspaBHeHHe JIByX MaTE€pUAJIbHBIX TOYEK UMEKT BU: )(1=A1‘[+B1t2+C1t3 Hu
X2=A2t+B2t2+C2t , tne A1=1 m/c; Bi=4 M/CZ; Ci=3 M/CZ; Ay=2 m/c; B)=2 M/CZ; C,=5
m/c?. OnpenenuTb MOMEHT BPEMEHHU, B KOTOPBIA YCKOPEHHS 3THX TOYEK OyayT paBHBI.

HaiiTe onpeneneHne HOPMaIbHOTO YCKOPEHHS M TAHT€HIIMAIBHOTO YCKOPEHHUSL.

Kamenp OpocaroT moj yriiom K rOpu30HTYy. Paanyc KpUBU3HBI TPAaeKTOPUH B TOUKE
HauBBICLLIETO NoabeMa paauyc kpuBu3sHbl R = 10 M. Ompenenure CKOpOCTb B 3TOH
TOUKE.

I[aﬁTe OIIpCACIICHUC er'IOBOﬁ CKOPOCTHU U YIJIOBOI'O YCKOPCHMU:I. Kaxk cBsi3aHbI THHEHHBIC
" YTJIOBBIC KHHEMATUYICCKUC BCIIMYNHBI.

JluneliHast CKOPOCTh TOYEK HAa OKPYKHOCTH Bpallarolierocs aucka pasia 3 m/C. Toukw,
pacmnojio’keHHble Ha paccTosiHUM 10cM Osinke K OCH, UMEIOT JUHENHYIO CKOPOCTh 2
M/C. OnpenenuTe yriioByK CKOPOCTh BPAIICHUS TUCKA.

Uro Takoe nHepnuanbHas cucrema orcuéra? Copmynupyiite 3akonsl HproToHa.

YrtoObl ompeaeauts Ko3QGUIMEHT TpeHus K Mexay AepeBSHHBIMH MMOBEPXHOCTSIMH,
OpYCOK IMOJIOXKWIH HA JOCKY W CTaJIA IMOJHUMATH OJMH KOHEIl JJOCKH JIO TE€X IOop, ToKa
OPYCOK He Hauall MO Heil CKONB3HT. JTO IPOM3OLUIO IPU yIIe HAKIOHA Hocku 45°.
Onpenenure KOAIPGUIUESHT TPEHUS?

Jlaiite ompeneneHue 3aMKHYTOM CcUCTeMOW MatepualbHbIX TouyeK. Cdopmynupyite
3aKOH coxpaHeHus umiynbca. Chopmymnupyiite TeopeMy 00 U3MEHEHHH UMITYJIbCA.

Ha mony crout tenexka B BHJE NJIWHHON JOCKH, CHA0>KEHHOM JIETKMMH Konecamu. Ha
OJHOM KOHIIE IOCKH CTOMT 4eloBeK. Macca demnoBeka 60 xe, macca mocku 20 xe. Maccoit
KoJiec mpeHeOpeub. TpeHue BO BTyJAKax He3HauuTeldbHO. C Kakol CKOpPOCTBIO OyneT
JIBUTAThCS TENEKKA, €CIIM YENOBEK MOUIET BAOJIL JOCKH CO CKOPOCTHIO (OTHOCHUTEIBHO
nocku) 1 m/c?

Jlaiite ompeneneHue LEHTpa MacC CHUCTEMbl MaTepuanbHbIX ToueK. CdopMynupyiTte
TEOpeMy O JIBU’KEHUU IIEHTpa Macc.

Ha mony crout tenexka B BHJE NJIWHHON JOCKH, CHA0KEHHOW JITKUMH Kojecamu. Ha
OJHOM KOHIIE IOCKH CTOMT 4elloBeK. Macca demnoBeka 60 xe, macca mocku 20 xe. Maccoit
Kojec mnipeHeOpeub. TpeHwe BO BTyJIKax He3HauuTeNnbHO. Ha kakoe paccrosiHue
MEePEABUHETCS TENEXKKA, €CIIA YEIOBEK NEPENIeT Ha APYrol KOHeI] J0CKH?

I[aﬁTC OMpCACIICHUC MOMCHTA HUMITYJIbCa U MOMCHTA CHJIbI OTHOCHUTCIBbHO TOYKH H
OTHOCHUTCIIBHO OCH.

Tonkuit crepkenpb LuHON 50 cm 1 Maccoi 400 2 Bpaiaercst ¢ YriioBbIM YCKOPEHUEM 3
2 o

¢ ° BOKpPYT OCH, MPOXOJSIIEH Uepe3 CEpeIuHY CTEPKHS MEPIEHIUKYISIPHO K €ro JJIMHE.

Onpenenuts Bpalaomni MOMEHT.

YTo Takoe MOMEHT MHEPLUHU MAaTepuaIbHOM TOUkH? Kak BbIpakaeTcss MOMEHT UMITYJIbCA
TBEPJOTO TEJIA YEPE3 MOMEHT UHEPIUU?

JnunHa Tonkoro npsimoro crepxkHs 60 cm, a macca 100 2. Onpenenute MOMEHT MHEPLIMH
CTEPXHS OTHOCHUTEJIBHO OCH, NMEPHEHIUKYISIPHOM K €ro JUIMHE M IMpOXOJsUIe depes
TOUYKY CTEPXKHS, yAaJIeHHY0 Ha 20 cm OT OTHOTO U3 €ro KOHIIOB.
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19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

3anuIuuTe OCHOBHOE YpPaBHEHHE JMHAMUKH BpAllaTEJIbHOIO JBMKEHUS TBEPAOIO TEja.
Hanumnre ypaBHEHHE MOMEHTOB.

Ban maccoii 100 ke u pamuycom 5 cm Bpamaics, nenas 8 o6/c. K nunuaIpudeckoin
MOBEPXHOCTU BaJla MPWKaJIKW TOPMO3HYIO KOJIOJKY ¢ cujiod 40 H u yepe3 10 ¢ Ban
octanoBuics. Onpenenutb Ko3QGUIUEHT TPEeHUs.

ChopmynupyiiTe 3aKOH COXpaHEHUS] MOMEHTA UMITYJIbCA.

[Tnatdopma B Buae nucka paguycoMm 1 m Bpamiaercst Mo uHepuuu, aenas 6o6/mun. Ha
Kparo MmIaTopMbl CTOUT YeIOBEK, Macca KoToporo paBHa 80 xe. Ckoabko 000pOTOB B
MHUHYTy OyneT aenarh IulaTgopma, €ciIu 4eloBeKk mepeiiner B ee LeHTpP? MoMeHT
uHepumHn iaThopmel paser 120 k2. MOMEHT HHEpIMH YeoBeKa PACCUHTHIBATE KaK
JUISl MaTepUaIbHOM TOYKH.

Haiite onpeneneHue padoThl CHiibl. UTO Takoe CKaIsipHOE MPOU3BEIEHHE 2-X BEKTOPOB?
Urto Takoe MOIIHOCTH?

Haiitu paboty moabeMa rpys3a MO HakKJIOHHOM IUIOCKOCTH, e€ciii Macca rpysa 100xe,
JUIMHA HAKJIOHHOM miockocTy 2 m, yron Hakitona 30°, kosduuuent Tpenus 0.1 u rpys
JIBHKETCA ¢ yeKkoperneM 1 w/c?,

Kakwne cuiipl Ha3hIBaIOTCSA KOHC@pBaTI/IBHI)IMI/I? Yto Takoe IOTCHIMAJIbHAasA 3Hepr1/151? I[.H?I
KaKHUX I10JICH MO>KHO BBECTH 3TO ITOHITHE?

Kamenb 6pomen Beepx nop yrinom 60° k nosepxuoctu 3emmu. Kuneruueckas sHeprus
KaMHS B HadyaJbHBIA MoOMeHT paBHa 20 Joc. Onpeaenutb KUHETHYECKYHO U
NOTCHLMAJIbHYI0O OHEPrUM KamMHS B  HauBBICIIEH TOYKE €ro  TPacKTOPHUH.
ConpoTuBieHreM BO3lyXa MpeHeopeyb.

Uro Ttakoe kuHetnueckass osHeprusi? Cdopmynupyiite TeopeMy 00 H3MEHEHUU
KHHeTH4YecKod »Hepruu. [Ipu Kakux YCIOBUSX COXpaHseTCs IOJIHAs MeXaHW4ecKas
DHEPIUsl CUCTEMBI?

XoKKelHas 1maifba CKOJIb3UT 5 M, eciii pu Opocke el cOOOIIAl0T HayalbHYI0 CKOPOCTh
2 m/c. Kakoli myTh OHa MPOCKOJIB3UT, €CIIH €l COOOIINTh HaYallbHYIO0 CKOPOCTh 4 M/c?

ChopmynupyiiTe TPUHIUI ~ OTHOCHTENbHOCTH [ ammnes-OWHmnTeitHa.  3anuimmure
dbopMyITy, BRIpaXAIOI[yI0 OTHOCUTEILHOCTh BPEMEHHBIX HHTEPBAJIOB.

B naGoparopHoii cucteme oTcueTa MU-Me30H C MOMEHTA POXKIECHUS 10 MOMEHTA pacmajia
nposeren paccrosaue 75 M. Ckopocth mnu-me3oHa paBHa 0,995 c¢. Onpenenuthb
cOOCTBEHHOE BpeMS J)KU3HHU MHU-ME30Ha.

ChopmynupyiiTe TPUHIUI ~ OTHOCHTENbHOCTH [ amumnes-OWHmnTeitHa.  3anuimmure
dhopMyITy, BRIpXAIOI[yI0 OTHOCUTEILHOCTh MPOCTPAHCTBEHHBIX MHTEPBAJIOB.

[Tpenmosnoxum, 4ToO Mbl MOKEM M3MEPUTH JIUHY CTEpKHs ¢ TOYHOCTBIO 0,1Mxm. ITpu
KaKOW OTHOCHUTEIbHOW CKOPOCTH JABYX MHEPLHMAIBHBIX CHUCTEM OTCUETa MOXHO ObUIO OBl
OOHApYXUTh PENIATUBUCTCKOE COKpAlllEeHHE JUIMHBI CTEepKHA, COOCTBEHHAs JJIMHA
KOTOpoOro pasHa 1 M?

3anumure GopMyIy Ul SHEPIUU YaCTHUIIBI B PEIIATUBUCTCKON MEXaHHUKE.

34. Tlonnas sHeprus Tena Bo3pocia Ha 1 JIx. Ha ckonbko mpu 3ToM U3MEHHUTCS Macca Tena?

35.

36.

JIEKTPOMarHeTus3m

Jaiite ompezeneHne HaNpPsSHYKEHHOCTU AJIEKTPUYECKOTrO MOJs. 3anuimure (GOpMyIbl JUIs
HANPSDKEHHOCTH TOJIsS TOYEUHOTO 3apsijia.

JlBa 0JIMHAKOBBIX TOUYEUHBIX 3apsaa no -2 MkKi Haxoaarcs B Toukax (0; 0) u (2; 0)
NpsIMOYTOJIbHON cucteMbl Koopaunat (X; Y), rae X, Y 3amaHbl B MeTpax.
OmnpenenuTs MPOSKIMIO Ha OCh 0X BEKTOpa HAIIPSIKEHHOCTH moJist B Touke (1; 1).
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37

38.

39.

40.

41.

42.

43.

44,

45.

46.
47.

48.

49.

50.

51.

52.

53.

54.

. Jlaiite ompenenenue cuioBoil auHuU. ChopMynHUpyHTe NPUHLUUI CYNEPIO3ULUN IS
AEKTPUYECKOTO IOJIA.

Kakoli myTh MO CHJIOBOW JHUHHUM JI0 NOJHOW OCTAHOBKH INPOXOJUT CL-4acTHULA B

OJHOPOJTHOM TOPMO3SIIEM ToJie ¢ HanpspkeHHOoCThI0 2000 kB/M, ecnin HawanbHast
1027 2 -19

ckopocTh ee 20000 km/c? Macca 4yacTUIIbI 6,4 10 KT, 3apsa 3,2° 10 7 Ko

JlaiiTe ompenerneHrne MOTOKa BEKTOpa 4epe3 MOBEepXHOCTh. ChopMylnupylTe Teopemy
I'aycca mia Bexropa E.

beckoHeuHas MI0CKOCTh HECET 3apsiJi, PABHOMEPHO paclpeAeNeHHbI ¢ TOBEPXHOCTHOM
miotHocTbi0 1 MKKi/M®. Ha HEKOTOpOM pAacCTOSHHH OT ILIOCKOCTH MApalIeIbHO il
pacnioioxeH Kkpyr paauycoM 10 cm. BblUMCIUTH MOTOK BEKTOpa HANPSKEHHOCTH
AIEKTPUUYECKOTO MO Yepe3 3TOT KPYT.

3anumure BBIpaXEHUE 7S paboThl MO MEPEMEIIEHHUI0 3apsa B IOJe Yepe3 pa3HOCTh
noteHuuano. Chopmynupyiite teopemy o nupkynsuuu. CleacTBUEM KaKoro CBOICTBa
AIEKTPOCTATUYECKOTO MOJIS SIBJISIETCS 3Ta TeopemMa’?

ToHKMI CTep)KeHb COTHYT B NOJNYKOJbLO. CTep)KeHb 3apspKeH C  JIMHEHHOH
motHocThio 100 HK/M. Kakyto paboTy Hamo coBepmuTh, 4ToOBI TIepeHecTn 3apsn |
HKJI 13 neHTpa Kospla B 06CKOHEYHOCTh?

[JaiiTe onpeneneHne NOTEHIMANIA 3JIEKTpUUecKoro noiid. Jlaiite onpeneneHue rpaiueHTa
BEKTOpa. 3amumuTte GOpMYITy, BBIPAKAIONIYI0 HAMPSHKEHHOCTh IEKTPUICCKOTO TTOJIS
yepe3 noreHuuan. Kak omnpeaenuts pa3HOCTh NOTEHIMAIOB, €CIM HM3BECTHO II0JIE
HaIpPSKEHHOCTH?

Onpenenure pa3HOCTh MOTeHIMaIoB Mexay toukamu (-1, 0,0) u (1,0,0), ecnnu
HAIpPsDKEHHOCTH JIeKTpudeckoro noms E=2i+4j+3Kk.

YTto Ha3bIBAIOT QJICKTPHUUYCCKUM AUITIOJIbHBIM MOMCHTOM, CBA3aHHBIM 3apsA10M, BECKTOPOM
noJrsipu3anu, BEKTOPOM JJICKTPUUCCKOTO CMeH_IeHI/I}I?

BeraucanTs a51eKTpruuecKuil MOMEHT auIods, eciu ero 3apsan 10 uKon, minedo 0,5¢cm

Jlaiite ompeneneHue BeKTOpa IUIOTHOCTH Toka. Kak dopmynupyercs 3akon Oma B
muddepennmanbaon  popme? Kax dopmynupyercs 3akon xoyms — Jlenma B
nuddepennmranbaon hopme?

OHpe,I[CJ'II/ITB IIJIOTHOCTb TOKa B JKCJIIC3HOM IIPOBOJHUKE JIMHOM IOM, €CJin IpoBOJ
HaxXOAUTCA IO HAIIPSAKCHUCM 6 B. YaenpHOE COIIPOTHUBJICHHUEC KCJIC3a 98 HOM'M.

Haiite omnpenenenne 3OJC. Kak dopmynupyercs o0600meHHbi 3akoH Oma B
uHTerpanbHoil popme? Kak dpopmynupyercs 3akon J[xoyns — Jlenna?
Tok B nenu 6arapeu, 3J{C xotopoii 30 B, paen 3 A. Hanpsixenue Ha 3axumax Oarapen

18 B. Haiigute compoTuBieHHE BHEIIHEH YacTH LIENM U BHYTPEHHEE CONPOTHUBIICHHE
Garapeu.

Hanumure Beipakenue s cwibl Ammepa. Kakyro cwry HasweBatoT cuioit Jlopenma?
Hanummre popmyny nis Heé.

3apsKeHHasi YacTHIla JBUYKETCS] B MATHUTHOM I10JI€ IO OKPY>KHOCTHU CO CKOPOCThio U = 1
Mwm/c. Nanykumst marautHoro noiist B = 0,3 77, paanyc okpyxHocTH R = 4 cu. Haiitn
3apsl YaCTHIBL, eciiu ee KuHeThdueckas >Heprus W= 12 xaB.

Yro Takoe MAarHUTHBIH MOMEHT BUTKa ¢ ToKoM? Hamuimmre BbIpakeHHE s MOMEHTa
CHUJIBI, IEHCTBYIOIIEN HA BUTOK C TOKOM B MAarHUTHOM IIOJIE.

Kakoil Bpamarommii MOMEHT JeHCTBYeT Ha paMKy ¢ TOKOM cwiod | = 2 A mpwu
MIOMEIICHUH €€ B OJHOPOJHOE MarHWTHoe moiie ¢ uuaaykmuer B = 0,2 Tz, ecnim pamka
cogepxut N = 30 BuTKOB momaaso S = 10 M, a TUTOCKOCTB paMku obpasyer yron f =
60° ¢ nuHusAMH ToJIA?
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70.

71.

72.

Hanumure ¢opmyny, Bepaxaromryio 3akoH buo — CaBapa — Jlammaca. IlosicHute
PUCYHKOM CMBICJI COOTBETCTBYIOILIUX BEKTOPOB.

BeckoHeuHO AMMHHBIN MPOBOJ 00pa3yeT KPyroBOil BUTOK, KacaTeldbHBIN K mpoBoay. Ilo
npoBony uaer Tok cwiol | = 5 A. Haiitu paamyc BHUTKa, €CIUM HANPSOKEHHOCTH
MarHuTHOTO T0Jis B ieHNpe Butka H = 41 A/m.

Chopmynupyiite TeopeMy O HHUPKYISIUH JUIS CTAIMOHAPHOIO MAarHUTHOTO IO B
BaKyyMe.

Bpruuciuth mMUPKYJISIHUIO BEKTOpa WHAYKIIMH BOJb KOHTYpPA, OXBATHIBAIOIIETO TOKH
11=5 A, I,=7,5 A, texkymue B OJHOM HampaBjieHuu, U Tok I3=10 A, Tekyuwuii B
MIPOTHUBOIIOJI0KHOM HaIpaBJICHUHU.

Hamummre 3akOH  3IMEKTPOMAarHUTHOW  HWHIYKIIMM B HMHTErpalbHOW  (opme.
Cdopmynupyiite npasuio JleHma.

KBanpaTHbIii KOHTYp, CAeidaHHBIA M3 mpoBoda qmHoi | = 0,4 m, momemnieH momnepex
CUJIOBBIX JIMHUHM B OJJHOPOJAHOE MarHUTHOE 1osie. UHIyKIUsT MAarHUTHOTO TOJISi MEHSIETCS
CO BpeMeHeM 1o 3akony B = (2 + 0,4 tz) mTn. OnpenenuTs B MOMEHT BpeMeHu t = 2 ¢
MarHUTHbBII TOTOK, MpPOHU3bIBAIOUN KOHTYp, M OJIC HHAYKIMM, HABEACHHYIO B
KOHTYpE.

3anummuTe 3aKOH AJIEKTPOMArHUTHON MHAYKIIMHU B (hopMynupoBke MakcBesia.

WHaykiust MarHUTHOTO TIOJISE MEXKIY TTOFOCAaMU ABYXTOJIOCHOTO TerepaTopa B= 0,8 Tx.
Portop umeer N = 100 ButkoB miomanpio S = 400 e OrnpenenuTh 4acToTy BpalLEHUS
AKOps, €clIu MakcuManbHoe 3HadeHue DJC mHAyKImu Eimax = 200 B?

Uro Takoe TOk cMelieHns? 3anuIIUTe 3aKOH IOJIHOTO TOKa (TeOpeMy O LUPKYJIALNN) AJIs
MarHUTHOT'O MOJIS B BEIIECTBE C YYETOM TOKA CMELIEHUS (1Sl HECTallMOHAPHBIX MOJIEH).

Onpenenure IUIOTHOCTh TOKA CMEIIEHUS, €CIM HMHAYKLUSA 3JIEKTPUYECKOTO IOJIA
2
Bo3pactaeT paBHoMepHO oT 0 10 10 uKi/M” 3a 1 munyrty.

Kakoe siBieHHMe Ha3bIBalOT CcaMOMHAYKIMEH? UTO Ha3pIBalOT HWHAYKTUBHOCTBIO
MIPOBOJIHUKA?

Onpenenure CKOPOCTh U3MEHEHUSI TOKA B KaTyIIKe ¢ MUHAYKTUBHOCThIO 100MI'H, ecnu B
Heit BozHukIa JJ]C camonnaykiuu 80 B.

Coopmynupyiite ocHoBHble monoxeHuss MKT. KakoBel OCHOBHBIE MPENNOIOKEHUS
Mozenu wuaeaidbHOoro raza? Yro Takoe Monb BemectBa? Yemy paBHo R/K (R —
YHHUBEpCabHas ra3oBas mocrostHHast, K — mocrosiaaas bonbiivana)?

W3 OGamnmoHa co cxaThlM ra3oM ocTajach B OalsIoHe, €CiIM IEepBOHAYalIbHO IPH
temneparype 270C maHoMeTp mokassiBai AasieHue 60 atM, a yepe3 HEKOTOpOEe BpeMs
npu Temneparype 120C nanenue 6su10 19 atm?

3anumuTte (OpMYNy BBIPAKAIOIIYI0 3aBUCHUMOCTh  CPEOHEH CKOPOCTH JBUKEHUS
MOJIeKyJIbl OT TemnepaTypbl? Hanummte ocHoBHoe ypaBHeHne MKT. Kak 3aBucur
CpeiHee 3HaUE€HUE SHEPTHH MOJIEKYJI OT TeMIepaTypsl (pusenute Gopmyiy)?

CpenHekBagpaTudHas CKOPOCTh MOJIEKYJbI HEKOTOpOTo ra3za paBHa 851 m/c./laBnenue
ra3a paBHoO 7,4-103 Ila. HaiiTu muIoTHOCTB ras3a npu 3TUX YCJIOBHSIX.

UTo Ha3pIBAIOT YMCJIOM CTEIECHEH CBO60,[[BI MeXaHHYeCKOM cucTeMbl? B uem cocromt
THUII0TE3a (BaKOH) 0 PABHOPACTIPCACIICHUU SHCPTHUHU 110 CTCIICHAM CBOGOI[LI?

Hekoropoe konnuectBo azora Haxoxutcs npu temneparype 300 K u gasnenun 105 Ila.
Kunetnueckass 3Heprusi MoCTynaTeNbHOIO JIBMKEHHMsS MOJIeKys paBHa 6,3 JIx. Haitm
YHCIIO MOJIEKYJI ra3a, ero Maccy 1 00beM.
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88.
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90.

91.

92.

93.

[lepeuncnure U3BECTHHIC BaM sIBIIEHUS NiepeHoca. Hamummure ypaBHeHue auddy3uu.
Hanummre dhopmyny s cuiibl Bsizkoro Tpenus.  Hamummre yYpaBHEHUE
TEIJIONPOBOJHOCTH.

CpexHsis JUTHHA CBOGOJIHOTO MPoGera aTOMOB Te/Irsl IIPH HOPMaIbHBIX yc1oBusx 1,8-107°
cm. Onpenenuts Kodhounuent auddy3un renus.

Kak cBsi3ana pabota B TEpMOAMHAMHUKE C MPpUpaIieHrneM o0beMa? UTo Takoe BHYTPEHHSIS
sHeprua? B dem cocroutr 1 Havano tepmoauHaMuKU? UYUTO Takoe TEMIOEMKOCThH?
Harnumure hopmyny Maiiepa.

Kakoe konnuecTBO TEIIOTHI BBIACIUTCA, €ciiu 1 2 a30Ta, B3siToro npu temmeparype 0°C
5 6
non gasienueM 10° I1a uzoTepMudecku cxkath A0 Aasienus 10°71a?

Uro takoe obOpatumbiii mporecc? Urto Takoe ammabatuyeckuii mporecc? Hamumure
ypaBHeHue aaunadatsl (ITyaccona).

. 5
Boznyx, 3anumaBmuii 06bem 10 2 ipu gaBnernun 10° [la, 6b11 agnabaTUYecKu CKaT 10
oowvema 1 2. [Tox kakuM AaBleHUEM HAXOAUTCS BO3YX MOCIE CKATHS?

Cdopmynupyiite Il Hauano TepMoIUHAMUKH.

['a3, coBepmarommii nukn KapHo, 2/3 TemnoTHl, MONXy4Y€HHOW OT HarpeBarens, OTJAacT
oxyaguteno. Temneparypa oxmanurens 0°C. OnpenenuTs TeMIeparypy HarpeBaTesl.

Uro Takoe uuki Kapno? Uro mHaseator KIIJ[ TemmoBoro asurarens? Kak
Boipakaetcst KIIJ] mukna Kapho dyepes remneparypsl HarpeBaTelist U XOJIOMIbHIKA?

B pesynbrare kpyroBoro mpoiiecca ra3 copepuui padory 1 o u nepenan oxJaauTento
4,2 /e TernnoTsl. OnpeaenuTs TePMUYECKUH K. I1. J. IUKJIA.

JaiiTe TepMOAMHAMHUYECKOE OIpENEICHNUEe SHTPONHH. B KakoMm Imporecce SHTPOIHs
ocraercs nocrosaHoi? [Toctpoiite nukn KapHo B koopauHarax S-T.

B PE3YyIbTAaTC H30XOPHUYCCKOTI'O HArpE€BaHHA OAHOI'O IrpaMMa BOAOpPOJa HAaBJICHHUC Ia3a
YBCIMYMUIIOCH B JIBA pa3a. OHpe,Z[eJ'II/ITB HU3MCHCHHUEC SHTPOIINHU Ira3a.

Kak, 3Has pyHKIUIO pacnpeneneHusi MoJekyn 1mo ckopoctsM f(V), onpenenuts Hanbosee
BEPOATHOE 3HAYEHNE CKOPOCTH MOJIEKYJIbI?

Kaxkast momnst Mmosiekys Kuciopoaa o01anaeT CKOpOCTAMH, JISKAITUMHU B HHTepBasie oT 910
10 911 wm/cex, ecniu Temrnepatypa raza 400°K?

Kak, 3Has QyHKIUIO pacrpelieNieHus: MOJIeKya o ckopocTsaM f(v),onpenenuTs cpeaHee
apru(dMeTHUeCKoe 3HaYeHNEe CKOPOCTH MOJIEKY?

Kakas nonsg oOuiero umcia MosieKyls raza o0yiaZjaeT CKOPOCTSIMH, OTIMYAIOIIUMUCS OT
HanOoJiee BEpOATHONU CKOPOCTH He Oosnblie yeM Ha 1%7?

Kak, 3nas ¢QyHkuuio pacmpeaeneHuss MOJIEKYJ M0 cKopocTsM f(v) ompeaenuts cpenHee
KBaJ[PaTUYHOE 3HAYCHHUE CKOPOCTH MOJICKYII?

Ha xaxoii BbIcOTe HaJ MOBEPXHOCTHIO 3eMJIM aTMOC(HEpPHOE AABICHHE BJBOE MEHBIIE,
4yeM Ha noBepxHoctu? TemmnepaTypy Bo3yxa cuuTaTb HeM3MeHHOU U paBHou 0°C.

BounoBas ontuka. 'apMoHn4Yeckue KoaeOaHusl.

Hanumure ypaBHEHME NIIOCKOM MOHOXPOMAaTHYECKOW BOJIHBL. UTO Takoe BOJHOBOU
BekTop? Hamnuimre BOIHOBOE ypaBHEHHE.

Bomnabl pacnpocTpassitorcs B ynpyroi cpene co ckopocteio 100 m/c. HammeHnbiiee
paccTossHue MEXIy TOYKaMH Cpebl, (a3bl KoJIeOaHW KOTOPBIX MPOTHBOIIOIOXKHEI,
paBHO 1 m. OnpenenuTs 4acTOTy KOJIeOaHUI.

Hanummure nuddepennmanbHoe ypaBHeHHE KojaeOaTeNbHOTO KOHTypa (ypaBHEHUE
OCIWJLIATOPA).
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94. Touka KoneOJeTCsl TapMOHMYECKH. AMIUIMTYAA KosiedaHuid A=5 cM, IUKIHYecKas
gacToTta ®=2 c-1, HauanpHas (aza ¢=0. OnpenenuTh YCKOPEHHE TOYKH B MOMEHT, KOT/1a
€e CKOpOoCTh V=8 cMm/C.

95. Hanmmute nuddepeHnnanbHoe ypaBHEHHE 3aTyXalOMIKUX KOJIeOaH .
96. HailiTn cMemieHHe OT TMOJOXKEHUS PaBHOBECHS TOYKH, OTCTOSIIEH OT WMCTOYHHKA

KoJIeOaHUl Ha PACCTOSHUU €=/1/12, st MoMeHTa t=T/6. AmrumaTtyna KoyieOaHHs
A=0.05 m.

97. Yro nHazbiBaeTcs BekTOopoM YMoBa — lloiHTHHTa? Kakod (U3MYECKHUU CMBICI 3TOTO
BEeKTOpa?

98. Ot ncrounuka KojaebaHuil PacpPOCTPAHSIIOTCS BOJIHBI BIOJb MPSMON JTHHUU. AMILTUTYIA
konebanuit 10 cm. Kak Benmuko cMmelieHHWe TOYKH, YAAJICHHOW OT WMCTOYHHMKA Ha 3/4
JUIMHBI BOJIHBI, B MOMEHT, KOTJla OT Hadajia KOJeOAaHW! HCTOYHHMKA TPOIIIO BpEMS,
pasnoe 0.9 nepuona xoneGaHmit?

99. Hanmmute ypaBHeHUE cepruieckoil BoaHBL. YTO Takoe aMIUINTyAa, 9acToTa, ¢aza? Kak
CBsI3aHbI O (IIMKIUYECKAst 9acToTa) U K (BOJTHOBOE YHCII0)?

100. Haiitu cMmelieHue oT moJIoKeHUS paBHOBECHUA TOYKH, OTCTOSILENH OT MCTOYHHKA

KOJIeOaHUH Ha PACCTOSHUU 52/1/12, st MoMeHTa t=T/6. AMrumntyna KoyieOaHHs
A=0.05 m.

101. Hanumwure ypaBHeHHE IUIOCKOM MOHOXpoMaTHueckod BoaHbI? UYTO Takoe
aMIUTUTYAA, 4acToTa, (pa3a? Uro Takoe NpoJoabHas U 4TO Takoe rnonepeuHas BoiHa? Kak
CBsI3aHBI A (JIUTMHA BOJHBI), V (dacToTta) u v ((pasoBast ckopocTs)?

102. Bomra pacnpoctpansieTcss mo mpsMod co ckopocteio 20 wm/c. JIBe TOHKHW,
Haxo/slIMecss Ha 3TOM mpsiMOM Ha paccTosHusAX 12 m u 15 m OT UCTOYHMKA BOJIH,

KoneGmioTes ¢ pasHocteio a3 Ap =@, — @, =0,757 . Onpenenurs amuHy BONHBL U
nepuoj KojaebaHuu.

103. KakoBa mnpupoma nsnexkTpomMarHuTHOM BoJdHbI? Kakolf BekTop Ha3bIBalOT
cBeToBbIM? Kak BeJIMUMHA 3TOr0 BEKTOpA CBsI3aHA C MHTEHCUBHOCTBIO CBETA?

104. [Tmockast »rmeKTpoMarHuTHas BOJIHA PACIpOCTPaHSAETCS B Bakyyme. AMILIUTYIA
HAMpPSDKEHHOCTH 3JIEKTPUYECKOro mojst BomHbl Eyn = 50 mB/um. Haiith ammautymy
HaIpPsKEHHOCTH MarHUTHOTO MOJIS.

105. ChopmynupyiiTe 3aK0oH TperoMieHuss cBeTa. Kak 3aBUCHT CKOpOCTH CBETa B
cpejie OT IoKa3aTessl MPeJIoMIICHUS?

106. B oanopoaHo# mM3oTpomHON cpene ¢ € = 3 Uy =1 pacnpocTpaHsieTcsl MIoCKast
SJICKTPOMAarHuTHas BOJIHA. AMHJ’II/ITYI[a HAIMPSPKCHHOCTU 3JICKTPHUYCCKOTO I1O0JISI BOJIHBL Em
= 10 B/m. HaiiTi aMIITUTyly HAOpsHKEHHOCTH MArHUTHOTO MOJst U (ha30BYIO CKOPOCTh
BOJIHBI.

107. 3anummMre ypaBHEHHE BBIHYXJIEHHOro kojeOaHus. Kakoe siBieHHe Ha3bIBaIOT
pe3onancoM? Hapucyiite pe30HaHCHYIO KPUBYIO.

108. KonebGarenbHblii ~ KOHTYp ~ paJMONpPUEMHHUKA  COCTOMT M3  KaTYUIKU
UHAYKTUBHOCTBIO L = 1 M/ H M mepeMeHHOro KOHJIEHCATOpa, EMKOCTh KOTOPOTO MOXKET
M3MEHAThCA B mpeaenax ot 9,7 no 92 n®. B kKakoM auana3oHe JJIMH BOJH MOXET
PUHUMATH PAJMOCTAHLIUN ATOT IPUEMHUK?

109. Kakoe sBnenne HaspBaloT wuHTepdepeHnueir? Kakue BOJTHBI Ha3bIBAIOT
KorepeHTHbIMU? Kakum 00pa3oM MosyyaroT KOT€pEeHTHbIE CBETOBbBIE BOJIHBI, UCTIOIb3Ys
HeJa3epHbIE HCTOYHUKH?

110. Ha MBIIbHYIO IUIEHKY C ITOKasaTesneMm IpenomieHus n = 1.3, HaXOoAsauryrcs B
BO3/yX€, MajaeT HOPMAJbHO Iy4oK Jydedt Oemoro cBera. Ilpm kakoil HamMeHbLIEH
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ToMIUHE Opin TUIGHKH OTPaKCHHBIM CBET ¢ JUIMHOW BoiHBI A = 0,55 mrxm okaxkercs
MaKCHMaJIbHO YCUJICHHBIM B pe3yJbTaTe UHTEPPEpeHIINN?

111. UYrto Takoe ontuyeckas pa3HoCcTh Xxojaa? Yemy paBHa onTHYECKask pa3HOCTh X0/1a B
MUHHMYME U MakcuMyMme unteppepenun? Yemy paBHa pa3HOCTh (a3 KOTrepeHTHBIX
BOJIH B MUHUMYME B MaKCUMyMe HHTeppepeHunn?

112. Ha ToHkuii CTEKISHHBIN KJIMH, MOKa3aTellb MpeloMJIeHusi KoTtoporo n = 1,55,
najaeT HOPMaJbHO MOHOXpPOMAaTHYECKUH cBeT. JIByrpanHubii yron 6 Mexny
MOBEPXHOCTAMU KiIMHA paBeH 2'. OmnpenenuTs [UIMHY CBETOBOW BOJHBI A, €cld
paccrosiHue D MeX1y CMEKHBIMA HHTEPPEPECHIIMOHHBIME MaKCUMyMaMH B OTPa)KCHHOM
ceere paBHO 0,3 mm.

113. UYro takoe qudpakuusa? Chopmynupyiite npuHui Irolirenca — @penens.

114. Ha guadparmy ¢ kpyrieiM otBepctueM auameTpoM d = 4 mm magaet HOpMaabHO
napajieNIbHBIA My4OK JIydeli MOHOXPOMAaTHUYECKOTO CBETa C JAMUHON BOMHBI A=0,5mKMm.
Touka HaOMIOICHHUS HAXOJWTCS HA OCH OTBEpCTHs Ha paccrosHuu b = 1 m oT Hero.
Ckonbko 30H K @Dpenens ykinaapiBaeTcs B orBepcTuu? TemMHOe MM CBeTiee ISITHO
MOJIYYUTCS B IIEHTpe AU(paKIMOHHONW KapTHHBI, €CJIM B MecTe HaOII0eHUI TOMECTHTD
sKpaH?

115. [IpuBenure puCyHOK, NOsACHAOWUN nnocTpoeHue 308 Openens. Kakoe unciio 301
®peHens JOMHKHO OTKPBIBATH OTBEPCTHE, YTOOBI B IIEHTPE DKpaHa MOIy4aloCh TEMHOE
MATHO?

116. 3anumuTe ycIoBHS IITaBHBIX MAKCUMYMOB TU(PPAKIMOHHON pereTku. Uto Takoe
HOPSIOK CIIeKTpa TupaknOHHOM perieTkn? Kakue BOJHBI HAa3bIBAIOT pa3pelieHHbIMU?
UYro Takoe pa3peraromas CriocoOHOCTh CIEKTpaIbHOTo npudopa? Uro Takoe nucnepcus
T(PPaKINOHHON pemeTKu?

117. Ha nudpaknnoHHYIO pemieTky HOPMAalbHO IaJaeT MOHOXPOMATHYECKHH CBET.
Onpenenuts yron ¢ 1udpakuuu JUist JIUHUK ¢ JJIUHON BONHBI A1 = 0,55 mkm B criekTpe
YEeTBEPTOro MOPsIKA, €CIU Yrol ¢ TUGPaKUUU Ul JUHUM C JAIUHON BosHBEL A = 0,6
MKM B CIIEKTPE TPETHETO Mopsiika cocTasiser 30°.

118. B yem cocrout 3akon byrepa? Kakoe siBieHne Ha3bIBaloT paccesHueM ceta? B
4eM COCTOMT 3aKOH Panes s paccesiHus ceera?

1109. Kakyto 31eKTpOMarHuTHYIO BOJIHY Ha3bIBAIOT JUHEHHO-TOJIApU30BaHHOU? OTBET
IIOSICHUTEC PUCYHKOM. Yro TakKo¢C SJIITUIITHYCCKHU HOHHpHSOB&HHBIfI cBet?
Chopmynupyiite 3akon Maitoca.

120. Yron « Mexay IJIOCKOCTSIMHU TMPOMYCKaHUsl TMOJsSpu3aTopoB paseH S50°.
EcrtecTBeHHBIN CcBeT, MpOXOons dYepe3 TaKyl CHCTeMy, ocjabnsercs B n = § pas.
[IpeneOperas moTepeii cBeTa MU OTPAKESHUH, OTMPEACTUTh KO3 dUIeHT K morommeHus
CBETa B MOJISIPOUIAX.

121. Kakoll cBeT Ha3pIBalOT YacCTUYHO-TIOJSAPU30BaHHBIM?  YUTO Takoe CTENEHb
nossipuzanuu? Kak mpoucxoauT nossipusanus CBETa IPHU IPOXOXKACHUU CBETA Yepes
IPaHULlY JIBYX JUAJIEKTPUKOB? B yem coctout 3akoH bprocrepa?

122. OnpenenuTth CTENEHb MOMSpU3aAUMU P 4aCTUYHO MOJIIPU30BAHHOTO CBETA, €CIU
aMITUTYIa |max CBETOBOTO BEKTOPa, COOTBETCTBYIONIASI MAaKCUMAJIbHOW MHTEHCUBHOCTH
cBeTa, B n = 3 paza Oonblle aMIuuTyabl |yix, COOTBETCTBYIOIIEH €ro MUHUMAIIbHOMN
WHTEHCHUBHOCTH.

123. B uyem cocrtoutr sBneHue aBoitHOro sydenpenomienus? Kak oOBSCHUTH 3TO
SBJIEHUE HCXO/ISl U3 ONTHYECKON aHU30TPONUU KPUCTAIIIOB?

124. Kakoe sBnenue HasbiBaloT aucrepcueii? Kakyio BelIMYMHY Ha3bIBaIOT
nucriepcueit Bemectsa? YTo Takoe HOpMalIbHAs M YTO aHOMAaJIbHAsI TUCTIEPCHS?
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KBanTOBBIE CBOWICTBA M3JTyUYEHUS

125. Kaxkoe nznydenue Ha3bpBatoT TerioBeiM? B uem ero ocoberHoctu? Haiite
OTIPEICIICHUs] SJHEPTETHUECKON CBETUMOCTH M JTyYEHCITYCKATEIbHOM CITOCOOHOCTH.

126. AOcomoTHO "epHoe Teno umeer temmeparypy 71 = 3 kK. Ilpu ocTeiBaHUM Temna
JUIMHA BOJIHBI Am, COOTBETCTBYIOIIAas MaKCHMAJIbHOW CIIEKTPAIbHONW IIOTHOCTH
HEPreTUUCCKON CBETUMOCTH (Ijr)max, M3MeHWIach Ha ALl = 8 mxm. Onpenenutsb
temreparypy 1>, 10 KOTOPOI TEIO OXJIaJHIOCh.

127. Cdhopmynupyiite 3akon Kupxroda s TemnoBoro wuszmydeHus. YTto Takoe
abcomroTHO yepHoe Teno? Chopmynupyiite 3akon Credana-bonpimana.

128. Kaxkyto momrHocts N Haio MOABOAUTD K 3aU€PHEHHOMY METAINTMYECKOMY HIAPUKY
paguycoM R = 2 cm, uToOBI MOAAEpXKUBaTh €ro TeMmiiepaTrypy Ha 1 = 27° C Bbiwe
TEMIIEpaTypbl OKPYXAIOIIEeH cpeibl, KOTOPYIO CUUTATh PaBHOM 20° C. Cuurarp, uro
TEIUIO TEPSAETCS TOJIBKO BCIECICTBUE U3ITYUECHHUS.

129. Hapucyiite pacnpeneneHue Jy4euclyCKaTeNbHONH CIIOCOOHOCTH abCONMIOTHO
YEepHOTO TeJa Mo JJMHAM BoJIH. Kak OHO M3MEHseTCs ¢ M3MEHEHHEeM TeMiiepatypsi? B
gyeM cocTosua runoresa [lnmanka? Uro takoe «ynbprpaduoneroBas katactpoda?

130. MakcuMalnpHasi CIEKTpalibHasl [UIOTHOCTh JHEPreTHYECKON CBETHMOCTH (I ir)max
11 2
abcomoTHO yepHoro Tena paBHa 4,16-10° (Bm/vm°)/m. Ha xakyro IiuHY BOJHBI Ay OHA
npuxoauTcs’?
131. Kakue sBIEHUS NMOATBEPXKIAIOT KOPIYCKYISApHYIO mpupoxy cBera? Uro Takoe
¢doTon? YUemy paBHBI €r0 SHEPIHs, MACCA, UMITYJIbC?

132. ®oton ¢ sHepruert € = 0,25 MaB  paccesiiics Ha TepBOHAYAIEHO TTOKOUBIIIEMCS
CBOOOJHOM 3JIEKTpOHE. DHeprus paccesHHoro ¢Gotona &' = 0,2 M>B. Onpenenutb yroi
6 paccestHus POTOHA.

133. Kakue 3akoHbl poTordpdexTa Henb3sh 00BSICHUTH BOJTHOBBIMU MPEACTABICHUSIMU O
ceere u moueMmy? Hammmmre ypaBHeHue OuHmTelHa 11 porodddexkra Uto Takoe
KpacHas rpanuna Gotordpdexra? OT yero oHa 3aBucuT? Kak 3KcrepuMeHTaTIbHO
OTIpeNIeIUTh MAKCUMAJIbHYI0 CKOPOCTh (POTO3IEKTpOHA?

134. Onpenenutb, 10 Kakoro moreHuuana U 3apsauTcss yeaIuHEHHBIH cepeOpsiHbIN
HIapHK MPHU 0OJYyYEHUH €ro yIbTPadruoIeTOBBIM CBETOM JIMHON BOJHBI A = 208 HMm.

135. UYro Takoe Kommnron — s3¢ddexr? IloyemMy mnpu KOMITOHOBCKOM PpacCEesHUU
YMEHBIIAETCS] SHEPTHsI paccessHHOTO (oTOHA? YBETMUMBACTCS WIIM YMEHBIIACTCS JUIMHA
BOJIHBI cBeTa mpu paccesHuu B KomnroH-3¢dekre? Uemy paBHO M3MEHEHUE JUIMHBI
BoNHBI? KakoBO MakcMManbHOE W3MEHEHHE [UIMHBI BOJHBI TPU KOMIITOHOBCKOM
paccestHM Ha CBOOO/IHBIX JIEKTPOHAX ?

136. B pesynbrare apdexra Komnrona ¢poron ¢ sneprueit € = 1,02 M»>B paccesics Ha
CBOOOJHOM 3JIEKTpOHE Ha yrou € = 150°. Onpenenuts 3HEPTUIO & paccessHHOro ¢poToHa
U KHHETUYECKYIO SHEpruto 7 3JIeKTPOHA OTJauu.

137. B uyem cocrosnma rumote3a ne-bpoinsa? Kakue oONbITBI MOATBEPkKAAIOT ITY
TUTNOTE3Y?
138. Kunernueckast sneprusi snekrpona pasHa 0,51 M»sB. KakoBa B 3TOM ciydae

JUTMHA BOJIHBI Ae bpoiiis sanekTpona?

139. 3anumuTe cooTHOIIeHUs HeompeaenéHHoctu [eiizenbepra? I[louemy moHsTHE
TPACKTOPUHU B KBAHTOBOM MEXAHUKE TEPSIET CMbICH?

140. DNEeKTPOH HAXOJIUTCS HAa METATMYecKol MbUIMHKE ¢ nuameTpoM D. Ouenutsb
HETOYHOCTh AV, ¢ KOTOPOI MOXKET OBITH OTpeieNieHa CKOPOCTh AIEKTPOHA.
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141. B 4em cocrout ¢usnyeckuii cMbIca BOJHOBOW (yHKUIMHU. Hanmumure BpeMeHHOE

2
ypaBHenue Llpénunrepa. Moxer nu ‘\|I ‘ MIPUHUMATH 3HAYCHUS, OOJIBIINE STUHUIIBI?

142. CoOcTBeHHass (DYHKIMSI, ONMMCHIBAIONIAS COCTOSIHUE YACTHIIBI B MOTEHIMATHHOM
suuke, uMeeT BUI. Yn(X)=C sin(nn/l)X. Mcmonp3ys ycaoBre HOPMHPOBKH, OMPEACTUTH
noctosiuuyto C.

143. Hanummre cranpaptHble YCIOBUS s BOJHOBOW ¢yHkumu. Hamwmmmre
cranuoHapHoe ypaBHeHue Ilpénmurepa. Hanummure yciioBU€ HOPMHUPOBKH IS
BOJTHOBOM (pyHKITUHN?

144. Yactua B OECKOHEYHO TIYOOKOM  IMOTCHIHMAIBHOM SIIIUKE HAXOAUTCS B
BO30YXJI€HHOM cocTosiHMM N=3. KakoBa BEpOATHOCTh HAXOXKAECHUS YAaCTHULbI B CPEIHEH
TPETH SIIUKA.

145. DIEeKTPOH HaXOJIUTCS B OECKOHEYHO TIIYOOKOM MPSMOYTOJIHHOM MOTESHIIMAILHOM
sumke 1wmpuHod |, Hamumcare ypaBuenue IllpenuHrepa u ero pemieHue B
TpUroHOMeTpudeckoit hopme st obmactu 0<x<I.

146. Hamumwure ypasuenue HIpénunrepa nis anekTpoHa ¢ sHepruen E, nBuxyiierocs
B ITOJIOXKUTEILHOM HampaBiieHuH ocu X i oonacteit 1 u 27

A
U(x) I
I
e
1. X
147. Hammmmre pemenuss ypaBHeHus IllpenuHrepa uisi NOTEHLMAIBHOW CTYIICHH.

Yro Takoe ko3pduument orpaxkenus? Kak OH BbIpakaeTcs uepe3 aMIUIUTY[bI
NaJAroIIeN U OTPakEHHOU BOJIH?

148. Hanummure ypaBuenue lllpénunrepa 1 cBOOOJHOTO 3JEKTPOHA, IBUKYILErOCs B
HOJIOKUTEIPHOM HamlpaBleHMH ocu X co ckopocThio V. Haiigure pemieHue 3Toro
YPaBHEHHS.

149, Kakue kBaHTOBBIC UMCIIa OMPEACIIAOT COCTOAHUA DJICKTPOHA B aTOMEC BOI[OpO)Ia?
Yro Takoe BBIPOXKJICHHBIC cocrogauga? Kaxk OnpeaACIMTG CTCICHDL BBIPOXKIACHUSA
COCTOSIHUM 9JICKTPOHA B aTOMC Bonopoz[a? B uem coctosT IpaBHJIa 0T6opa? C xakum
3aKOHOM COXPAaHCHUA OHU CBSI3aHBI?

150. Omnpenenure CTENEHb BBIPOXKACHUS YPOBHS DHEPTHH € N=3 B aTOME BOJOPO/A.

151. B ueM cocToUT TIPUHIUIT TOXXJIECTBEHHOCTH (HEPA3IMUYUMOCTH) YAaCTHII.
Chopmynupyiitre npunuun Ilaymu. Kak oOBSCHUTH NMEpHOAWYECKYIO IMOBTOPSIEMOCTb
cBoMcTB aroMoB? [loueMy BO3HMKAlOT «HapylICHHs» B TOPSJAKE 3aCTPOUKH
AJIEKTPOHHBIX 000104YeK?

152. Ucnons3ys npunnun [laynu, ykasaTs, Kakoe MaKCUMaIbHOE YHCIIO SJICKTPOHOB B
aToMe MOTYT MMETh OJMHAKOBBIMHU CJICIYIOIIUE KBaHTOBBIE uucia: 1)n, I, m, mg, 2) n, |,
m.

153. OOwsicante cxembl L-S w J-J CBSI3M TpH  CIIOKEHWUH CIUHOBBIX |
OpOUTaTHEHBIX MOMEHTOB.

154. 3J'ICKTpOH B aroM€ BOAOpOJAAa HAXOAUTCSI B P-COCTOSHUU. OHpC,Z[CJ'II/ITC
BO3MOJKHBIC 3HAYCHHUS KBAHTOBOI'O YHCJIa j W BO3MOYKHBIC 3HAYCHUSA IMOJJHOI'O MOMCHTA
HUMITYJIbCA 3JICKTPOHA. HOCTpOﬁTC COOTBCTCTBYIOIIHUEC BCKTOPHBIC AUArPAMMBI. Yro Takoe
cua? B yeMm IMPOSBJIIACTCA CHI/IH-0p6I/ITaJ'ILHOC BSaHMOﬂeﬁCTBHG?
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155.

156.

157.

158.
159.
160.

14.

15.

16.

17.

18.

Kak cBsi3aHbl MOMEHT MMITyJbCa M MarHUTHBIE MOMeHT artoma? OObsicHHTE,

[IOYEMY MArHUTHBII MOMEHT M MOMEHT HMIIyJibca HEKOoJUIMHeapHbl? OnpenenuTsb
. 1

MarHUTHBI MOMEHT aToMa B cocTosiHuM ~D. OTBeT BbIpa3uTh B MarieToHax bopa.

KakoB mopsaok ¥ pamuyc JeWCTBUS suepHBIX cwil? UTo Takoe SHEprusi CBS3U

sapa?

Onpenenuth AeGEeKT MacChl, SHEPTUIO CBSA3U SjIpa U €ro YACIbHYI SHEPIHIO
132

CBsI3M 114 diiemenTta - CS s5.

[TpuBenuTe cxemsl anbda — pacnana, 6era — pacrajia u € — 3axBara.
Kakue snemeHTapHbIC YaCTUIIBI OTHOCATCS K JICTITOHAM, ME30HaM, OapruoHaM?
Kakue 3aK0HBI COXpaHEHHUS BHIIOIHSAIOTCS B (PU3UKE HJIEMEHTapHBIX YaCTHIL?

Bomnpocsl 11 npoBegeHns IK3aMeHa
Pa3zgen 1. Mexanuka.
IIpocTpancTBO M BpeMs, CHCTEMBI OTCYETA. OCHOBHBIE ~ KMHEMAaTUYECKHE
XapaKTePUCTUKU KPUBOJIUHEHHOTO TBUKEHHS: CKOPOCTh M ycKopeHue. HopmanbHoe u
TaHTeHIIMATILHOE YCKOpPEHHUE.

Kunemaruka BpaIaTCJIbHOI'O0 ABHUKCHHSA: YIJIOBAss CKOPOCTb U YIJIIOBOC YCKOPCHHC, UX
CBS3b C JUHEHHON CKOPOCTBIO U YCKOPCHUCM.

[ToHsATHE COCTOSIHUS MEXaHUYeCKOH cucteMbl. 3akoHbl HploTOHA.

3aKkoH coxpaHeHus umimysnbca. LlenTp nnepuu.

MoMeHT nMItysibca MaTepUuaibHON TOUYKA U MOMEHT CUJIbl MEXaHUYECKOW CUCTEMBI.
MowmeHT cuiibl. 3aKOH COXPAHEHUS MOMEHTA CUJIbl MEXaHUYECKOW CHCTEMBI.

Cuna, paboTa u moTeHIMaabHas SHeprust. KoHcepBaTHBHBIE 1 HEKOHCEPBATHUBHBIE CHJIBI.
PaboTa 1 kuHeTHyeckast SHeprusl.

3akoH COXPAaHCHUA IMOJTHOM ME€XaHUYECKOH OHEPTHHU B ITOJIC IOTCHIUAJIBHBIX CHUJIL.

. CBsI3b MEX]ly CHJION U NOTEHIMATIBHOM SHEpruel. I'paqueHT cKkaisapHOi QyHKIUH.
. YpaBHEHHE BpalleHUs TBEPAOTO Tela BOKPYT 3aKpEIIEHHOW 0cu. MOMEHT MHEPLIMH.
. MomenT unepuuu. ®opmyia Ilrelinepa.

. [IpuHuun OTHOCUTEIBHOCTH INanunes-OiHIITENHA. ITocTynatsr TEOpUU

OTHOCHUTCIIBHOCTH.

CoOrnITHE. CI/IHXPOHI/I38.I_II/I$I yacoB. OTHOCUTEIBHOCTD OIHOBPCMCHHOCTHU. 38.MC,Z[J'ICHI/IC
BPCMCHH. COKpaI_I_[CHI/Ie JJIMHBI.

[TpeoOpazoBanus JlopeHua. PeasTUBUCTCKUIT MHBapUAHT-UHTEPBA MEXAY COOBITHSMHU.
CrnoxxeHue cKopocTell B PENITUBUCTCKON MeXaHMKE. PEeNsTUBUCTCKMI MMITYJIbC. 3aKOH
COXpaHeHMs] uMmnyiabca. PenstuBuctckas oHeprus. CBsi3b Maccbl M JHEPrUH.
Kunernueckas sueprus.

3anaum k paszaeay 1

C BbIIKM OpOCHIIM KaMEHb B TOPU30HTAJILHOM HarmpaBieHuu. Yepes 2 ¢ KaMeHb yran Ha
3eMil0 Ha paccrosHud 40 v OT OCHOBaHMA BbIIKH. OmNpenenuTh HAYaJbHYK U
KOHEYHYIO0 CKOPOCTb KaMHSI.

Kamenp OpocatoT moj yrioM K rOpU30HTY. Paauyc KpHUBU3HBI TPAaeKTOpPUH B TOYKE
HaUBBICILIETO MoAbeMa paanyc KpuBu3Hbl R = 10 M. Onpenennurte CKOpOCTh B 3TOM TOUKE

JluneliHast CKOPOCTh TOYEK HAa OKPYKHOCTH Bpalllalolierocs aucka pasHa 3 m/C. Toukw,
pacnosoxeHHble Ha paccTosHuU 10cM Onmxe K OCH, UMEIOT JIMHENHYIO CKOpPOCTh 2
M/C. OmnipeienuTe yriIoBYIO CKOPOCTh BPAIICHUSI TUCKa.
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19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

YrtoObl ompenenuts KodQGUIMEHT TpeHus K Mexay AepeBSHHBIMH IMOBEPXHOCTSIMHU,
OpYCOK TIOJIOXKHIIM Ha OCKY M CTaJIX MOJHUMATh OJUH KOHEI[ JOCKH JIO TeX IOp, MOKa
OpycOK HE Hauaj MO HEH CKOJb3UTh. JTO MPOM3OLUIO MPHU Yrie HAKIOHA JOCKU 45°,
Omnpenenure xo3dduiueHt TpeHus?

Ha nony ctout Tenexka B BUIE AJIUHHOW JTOCKH, CHAOXKEHHOMN JETKUMM Kojiecamu. Ha
OJIHOM KOHIIE JOCKH CTOMT 4YelloBeK. Macca dyenmoBeka 60 ke, Macca nocku 20 xe. Maccoit
Kosec mpeHeOpeub. TpeHue BO BTylKax He3HauuTelbHO. C Kakoil CKOPOCTBIO Oyaer
JIBUTAThCS TEJICKKA, €CIIM YEJIOBEK MOWUJIET BJIOJIb JOCKH CO CKOPOCTBIO (OTHOCHUTEIBHO
nocku) 1 m/c?

[Tnatdopma B Buae nucka paguycoMm 1 wm Bpamiaercst mo uHepuuu, aenas 6o6/mun. Ha
Kparo MmIaTopMbl CTOUT YeIOBEeK, Macca KoTtoporo paBHa 80 xe. Ckoabko 000pOTOB B
MHHYTYy OyneT aenarh IulaTgopma, €ciIM 4YelOoBeK mepeiiner B ee HeHTp? MomeHT
uHepumHn iaThopmel paser 120 k2. MOMEHT HHEpIMH YeoBeKa PACCUHTHIBATE KaK
JUISl MaTepUaIbHOM TOYKH.

Kamens 6pomen Beepx noj yrinom 60° k mosepxuoctu 3emmu. Kuneruueckas sHeprus
KaMHS B HadyaJbHblW MOMeHT paBHa 20 Joc. Onpeaenutrb KHUHETHYECKYHO U
MOTCHIIMAIBHYIO  DHEPruM KaMHS B  HAWBBICHIEH TOYKE €ro  TPaeKTOPHH.
ConpoTUBJICHHEM BO3TyXa MPeHEOpeUb.

XoKKelHas 1maiiba CKOJIb3UT 5 M, €clii IpU Opocke el coOOIAIT HayaJbHYI CKOPOCTb
2 m/c. Kakoli myTh OHa MPOCKOJIB3UT, €CITU € COOOIINTh HaYallbHYIO CKOPOCTh 4 M/c?

Tonkuii crepkenb JuHOU 50 cm u maccoit 400 2 Bpaiiaercs ¢ yrioBbIM YCKOPEHHEM 3
2 o

¢ © BOKPYT' OCH, IPOXOJISIICH Yepe3 CeperHy CTepXHS MEePHEHAUKYIISIPHO K €ro JJIMHE.

OnpenenuTts BpalaomUi MOMEHT.

Haiitn paboty momwsema rpys3a Mo HaKJIOHHOW IUIOCKOCTH, eciu Mmacca rpysa 100k,
JUTMHA HAKJIOHHOM TUIOCKOCTH 2 M, yroJl HaKJIOHA 30°, kod¢urment tpenus 0.1 u rpy3
JBUXKETCS ¢ ycKopeHueM 1 m/c2.

Ban maccoit 100 xe u paguycom 5 cm Bpamancs, aenas 8 o6/c. K muimHapudeckoit
MOBEPXHOCTU BaJla MpUXKaJIU TOPMO3HYIO KoJoaKy c cuwioi 40 H u yepe3 10 ¢ Ban
octaHoBuiIcs. OnpeneauTsb Ko3(pPUINEHT TpeHus.

Kunetnueckass sHeprus Bpallarollerocss TBepAoro Ttena. JlIMHa TOHKOro MpsSMOTo
crepxHs 60 cm, a macca 100 2. OnpenenuTb MOMEHT MHEPLUU CTEPHKHS OTHOCHUTEIBHO
ocH, NePIEHIUKYIPHOIN K €ro JUIMHE U MPOXOIAIel Yepe3 TOUKY CTEpKHS, YAAJICHHYIO
Ha 20 cm OT OJHOTO U3 €ro KOHIOB.

[Tpenmosnoxum, 4ToO Mbl MOKEM HM3MEPUTH JIUHY CTEpP>KHs ¢ TOYHOCTBIO 0,1Mxm. ITpu
KaKOW OTHOCHUTEIbHOW CKOPOCTH JABYX MHEPLHMAIBHBIX CHUCTEM OTCUETa MOXHO ObUIO OBl
OOHApYXUTh PEJIATUBUCTCKOE COKpAllleHHE JUIMHBl CTEepXKHSA, COOCTBEHHas JIMHA
KOTOpoOro pasHa 1 M?

B naGoparopHoii cucteme oTcuera Mu-Me30H C MOMEHTA POXKIECHUS 1O MOMEHTa pacnajaa
nposieren paccrosaue 75 M. Ckopocth mnu-me3oHa paBHa 0,995 c. Onpenenuthb
coOcTBEHHOE BpeMs KHU3HM Nu-me30Ha. [lonHas sHeprus tena Bo3pocia Ha 1 J[x. Kak
IIPU 3TOM U3MEHUTCS Macca Tena?

Paspen 2 .JjieKTpoMarHeTusm.

OnekTpuueckui 3apsaa. B3zaumoneiictBue 3apsanoB. 3akoH KyioHa. 3akoH coxpaHEHHs
IIEKTPUYECKOTO 3aps/ia.

OnekTpuueckoe nosie. Hanpsok€HHOCTh 3JEKTPUYECKOro moiist U noteHuuan. [Ipunuun
CYNEPHO3ULIMU TTOJEN.
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33.
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37.

38.

39.
40.

41.
42.

43.

44,
45.

46.

47.

48.

49.

50.

51.

52.

53.

Pabora cun 5IEKTPOCTaTHUECKOTO TMOJIA MpH IepeMelleHuu 3apsna. Lupkymsms
BEKTOpA HAIPSHKEHHOCTH JJIEKTPOCTAaTUYECKOro 1mous. [loTeHnnanbHBI  XapakTep
AJIEKTPOCTATUYECKOTO OIS,

[ToTok BekTOpa HANps)KEHHOCTU 3JEKTpocTarthdeckoro noiia. Teopema ['aycca s
3JIEKTPOCTATHYECKOTO MOJIS B BAKYyyME.

[Ipumenenue TeopeMbl [aycca Kk pacuéry SIEKTPUUYECKHX TIOJEH 3apsiKEHHBIX
TUIOCKOCTH, IWIMH/IPA, cepsl, mapa.

[TpoBOTHUKY B AJIEKTPUUECKOM MoJie. [lojie BHYTpH U Yy MOBEPXHOCTH IPOBOIHUKA.
DHeprusi CUCTEMbl HEMOJBIXKHBIX 3apsAf0B. DHEPrusi 3apspDKEHHOrO MPOBOAHUKA U
KOHJIeHCaTopa. OJHepruss M OOBEMHAs IJIOTHOCTh JHEPTUU DJIEKTPUYECKOTO TIOJIA.
DHeprusi NoJSIPU30BaHHOTO JAUAJICKTPUKA.

Onektpuueckuii Tok. Cumima Toka. IlMOTHOCTH TOKAa. VYCIOBUS CYIIECTBOBAaHUS
IMOCTOSIHHOTO TOKA.

O606mEnnpiii 3akoH Oma B wuHTerpaspHOW Qopme. Pa3HOCTH mOTEHIHMATIOB,
Hanpsokenue, JJ1C. 3akon Jxoynsa — Jlenna.

MaruutHoe nozie. MHAyKIMs: MarHuTHOTO 1oJis. 3aKoH Amnepa.

3akon bmo — Capapa — Jlamaca u ero mpuMeHEHHE K pacu€Ty MarHUTHOTO TOJIsS
IIPSAMOJIMHEMHOTO IPOBOJAHUKA C TOKOM.

MarauTHo€e 1oJie KpyroBoro Toka. MarHuTHbI MOMEHT BUTKA C TOKOM.

BuxpeBoii xapakTep MarHUTHOTO IMOJIA. 3aKOH TMOJHOTO TOKa (IUPKYJISIUS BEKTOpa
MarHUTHON HUHIIYKIUH).

JleiicTBe MarHUTHOrO Moy Ha JBWXKymuiics 3apsa. Cuna Jlopenua. JIBukeHue
3apsOKEHHBIX YaCTHIl B MArHUTHOM TIOJIE.

MarnuTHsbIil notok. Teopema ["aycca 11 MAarHUTHOTO MOJIS.

SIBneHue »yeKTpoMarHUTHOM MHAYKIMH. 3akoH dapanes (3aKOH 3JIE€KTPOMArHUTHOM
uHAykuuu). 3akoH Jlenma. SlBneHume camMOMHAYKIMHM. VHIYKTUBHOCTB. 3aKOH
CaMOMHIyKI1H.

OHeprus CUCTEMbI IIPOBOAHUKOB ¢ TOKOM. OOBEMHAsS MJIOTHOCTh YHEPIMH MAarHUTHOTO
OJIS.

3aKOH TMOJHOrO TOKA JJIi MarHUTHOTO MOJs B BellecTBe. Hanmpspk€HHOCT MarHUTHOTO
OJIS.

VYpaBHeHnuss MakcBemia AJisl 3JIEKTPOMAarHMTHOTO MoJid. TOK cCMeneHus.

3anaum Kk pasuaeiy 2

JlBa OIMHAKOBBIX TOYEUHBIX 3apsina nmo -2 MkKir HaxomaTces B Toukax (0; 0) u (2; 0)
NpsAMOYroibHONH cucTeMbl koopauHaTt (X; V), rae X, Y 3agaHbl B MeTpax.
OnpenenuTs MPOEKIUIO HAa OCh OX BEKTOpPa HANPSIKEHHOCTH 1o B Touke (1; 1).

Kakoli myTh MO CHJIOBOW JMHUM J10 TOJHOM OCTAHOBKM NPOXOJUT A-4acTHIla B
OJHOPOJTHOM TOPMO3SIIEM ToJie ¢ HampspkeHHoCThI0 2000 kB/M, ecnu HavanpHast
ckopocThb ee 20000 km/c? Macca gacTHITbI 6,4 102 KT, 3apsia 3,2 10 19 K.

CBs3p MEXy HaNpsDKEHHOCTHIO TIOJISI M TOTEHIHAIOM. ['paduueckoe m300pakeHue
DIIEKTPUYECKOTO TOJNISI C TIOMOIIbIO CHJIOBBIX JIMHUH W OKBUIOTEHIIMATBHBIX
noBepxHocTen. Onpenenure pa3HOCTh MOTEHIIMAIOB Mexy Toukamu (-1, 0,0) u (1,0,0),
€CITH HAMPSHKEHHOCTD dJIeKTprueckoro moist E=2i+4j+3Kk.

TOHKHMIT CTEep)K€Hb COTHYT B IOJNyKOubLO. CTepKeHb 3apskeH C JIMHEWHOHN
motHocThio 100 HK/M. Kakytro paGoTy Hano coBepiiuTh, 4ToObI IepeHecTu 3apsij 1
HKJT U3 IeHTpa KoJibIla B OECKOHEYHOCTh

BrIauciuTh 351eKTpUYECKUIA MOMEHT IUNoJis, eciin ero 3apan 10 K, meyo 0,5¢cMm.
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69.

70.

beckoHe4Has IIOCKOCTh HECET 3apsijl, PABHOMEPHO PACIPEIEIICHHBIA C IOBEPXHOCTHOU
miotHoctbro 1 MxKi/m®, Ha HEKOTOPOM PACCTOSHUHU OT IJIOCKOCTH MapauIebHO €i
pacnosioxkeH Kpyr paauycom 10 cm. BpluuciauTh MOTOK BEKTOpa HANPSHKEHHOCTH
IIEKTPUYECKOTO I10JISL YEPE3 ITOT KPYT.

Ha oTpe3ke TOHKOTO MpsIMOTO MPOBOJIHUKA PABHOMEPHO pacIpeiesieH 3apsii ¢ JIMHEUHOU
mwiotHocthio 7 = 107° Ku/em. Borauciurs MOTCHITHAN, CO3/1aBaCMbId ATUM 3apsioM B
TOYKE, PACIOJIOKEHHOW Ha OCH MPOBOJHHMKA M YIAJICHHOW OT OJMIKaWIIero KoHIA
OTpEe3Ka Ha PacCTOSIHUE, paBHOE JUIMHE 3TOr0 OTpEe3Ka.

OnpenenuTh IJIOTHOCTh TOKA B JKEJIE3HOM IPOBOJHMKE IIMHOW 10M, eciu mpoBOJ
HaxXOJUTCA MOJ HanpsbkeHueM 6 B. Y nenbHoe conpoTtuBieHue xeneza 98 HOM M.

Tox B nenm 6arapeu, 9JIC koropoii 30 B, paBen 3 A. Hanpsbxkenue Ha 3axumax Oarapen
18 B. Haiigute conmpoTHBIIEHHE BHEIIHEH YacTH LEMU U BHYTPEHHEE COMPOTHUBICHUE
Oatapeu.

[MpoBoanuk mmuuon | = 20 cm ¢ Maccoit m = 2 2, NOJABEUICHHBIA TOPU30HTAIBHO Ha
TOHKHX IHPOBOJOYKAX, HAXOJUTCA B OAHOPOJHOM MArHUTHOM IIOJIC, CHUJIOBBIC JIMHUH
KOTOPOT'O HalpaBJICHbl BEPTUKAJIBHO BBEpX. [IpH MPOXOXKACHUU 1O MPOBOJHHKY TOKA
cuwiot | = 0,3 A oH OTKJIOHWJICSI TakK, 4TO MPOBOJIOYKH 0OOpazoBamu yron « =17° ¢
BEPTUKaJIbI0. HaliTH WHIYKIIMIO MArHUTHOTO TOJIS.

beckoHeyHO NIMHHBIM NpoBOJ 00pa3yeT KpyroBoi BUTOK, KacaTelbHbIH Kk mpoBoay. Ilo
npooay uaer Tok cwio | = 5 4. Haiitu panumyc BUTKa, €cClid HaNpsSKEHHOCTh
MarHUTHOTO 1O B IieHNpe BuTka H = 41 A/m.

Kakoii Bpamaronuii MOMEHT JEHCTBYeT Ha paMKy ¢ TOKOM cwioi | = 2 A mpwu
MOMEIIIEHUHU €€ B OJTHOPOJIHOC MarHuTHoe mojie ¢ mHaykuedr B = 0,2 T, ecnm pamka
coaepxut N = 30 ButkoB miomasaso S = 10 CMZ, a TUIOCKOCTh PaMKH o0Opa3yer yroua [ =
60° ¢ auHUSIMH 110J19?

BBIYuCIUTE MUPKYISIIAIO BEKTOpAa WHAYKIIMU BIOJIH KOHTYpPA, OXBATBHIBAIOIIETO TOKHU
11=5 A, I,)=7,5 A, Texkyue B OJHOM HampaBieHUU, U TOK I3=10 A, Texkymmuii B
MIPOTUBOIOJIOKHOM HaIPaBJICHUU.

3apspkeHHasi YaCTHIA IBHXKETCS B MAarHUTHOM TI0JIE TIO OKPY>KHOCTH CO CKOpOCThIO U = 1
Mwm/c. Nnanykums marautHoro nons B = 0,3 T, panuyc okpyxxnoctd R = 4 cu. Haiitu
3aps] YacTHLbl, eclii ee KuHerndeckast sHeprus W= 12 xaB.

3apsiKeHHasi YaCcTHIla JBUYKETCS] B MATHUTHOM I10JI€ IO OKPY>KHOCTH CO CKOPOCThio U = 1
Mwm/c. Napykuust marautHoro noiist B = 0,3 77, paguyc okpyxkHoctH R = 4 cm. Haiitu
3apsl YaCTHIBI, eciu ee KuHethdeckas sHeprus W = 12 xaB.

Paznen 3. Kosedoanus v BosiHbl. BostHOBasi onTHka.

N eanbHbIi rapMOHUYECKUI OCIIWILIATOP. Y PaBHEHHE WJI€ATTbHOTO OCHMIIIATOPA U €ro
peuieHre. AMIIMTY/1a, 4acToTa U ¢a3a konedanus. KommiekcHas Gpopma npeacTaBieHus
TapMOHHMYECKHUX KOJIeOaHUH.

BektopHoe onucaHue CloXeHus: KonebaHuii.

[Ipumeps! konedaTeabHBIX ABHKEHUN pa3inyHON (HU3UYECKOM PUPOIBL.

DHeprus KonebaHui

CBo0OoHBIE 3aTyXatolue KoJieOaH!s OCIUIIIATOpA C MOTepAMU. BbIHY X 1eHHbIE
KoJIeOaHusl.

Bomnel. OGpa3oBanue u pacnpocTpaHeHue BOJH. [IpomoipHbIe W MONEpedHbIe BOJHBI.
@pOHT BOJIHBI, BOJHOBAas MOBEPXHOCTh. JlJIMHA BOJHBI MU CKOPOCTH PAacIpOCTPaHEHUS
BOJIH.

YpaBHeHUs II0CKOH U cepuueckoil Oerymux BosH. BoaHoBoe yucio.
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CBolicTBa 3J1€KTPOMarHUTHBIX BOJH. CKOpPOCTh pacnpOCTPaHEHUs 3JIEKTPOMArHUTHBIX
BOJIH. M31y4eHune aIeKTPOMAarHUTHBIX BOJIH.

DHeprust MeKTPOMArHUTHBIX BOJH. OO0BbEMHAS TUIOTHOCTh SHEPTHU 3JIEKTPOMATrHUTHOTO
noist. Bekrop YMoBa — [loiiHTHHTA.

DJEeKTpOMAarHUTHAs MPHUPOJA CBETOBBIX BOJH. [IpUOMIKEHUS TeOMETPHUYECKOM,
BOJIHOBOW U KBAaHTOBOM OITHKH.

WnTepdepenus CBETOBBIX BOJH. YCJIOBUS Ui HAOMIOACHUS W CHOCOOBI peanu3aiiu
(merox FOura, 6unpusma @penens) OnTudeckas pa3HOCTb X0Ja. Y CIOBUS MaKCUMYMOB
U MUHUMYMOB uHTepdepeniun. MHTepdepeHnns B TOHKUX IuieHKax. lonocsl paBHOU
TOJIIIMHBl U TOJOCHl paBHOro HakiioHa. [Ipumenenue unTepdepenuuu. Judpaxuus
cgeta. [lpunmun [oiirenca-®penens. Judpakuns @penens u Ppaynrodepa?

Meron 30H @penens. Judpaknus DpeHens Ha KPYyrJioM OTBEPCTHUH M JHCKE.
Hudpakumonnas pemerka. [IpuMmeneHnne ee B kKadecTBe crekTpomerpa. Jlucmepcus u
pazpematomas cuia. [louarue o romorpaduu.

[onspuzanuusa cBeroBbeIX BOJH. Buabl nonspusanuu. Crenenp noaspusanuu. CrnocoObl
MOJIy4eHUs noJigspusanuu ceeta. [lonspuzanus npu orpaxkenun. 3akoH bprocrepa.
JBoriHoe nydenpenomienue. [lonspusanns cBeTa npyu JBOMHOM JIY4ETIPEIOMICHUU
[Honsspuzanmonnsie npusmsl. [lonspouasl. 3akon Mantoca.

Pacnipoctpanenue cBera B BemiectBe. HopmanbHass M aHOMajdbHAas JUCIEPCHUS.
DJIEKTPOHHAsA TEOPHSI TUCTIEPCUN.

[Tornomenue cBera B BemectBe. 3akoH byrepa-Jlambepra-bepa. OcobenHoctu
MOTJIOIICHMS B PAa3PEKEHHBIX I'a3aX U CIUIOLIHBIX cpeax.

Paccesnue cBera BenjectBoM. PaneeBckoe paccesaue. MoseKyIsipHOE pacCcesHUE.

3apaum k pasgeay 3

Touka coBepiacT rapMOHUYECKHE KOJIeOaHusl, ypaBHEHHE KOTOPBIX UMEET BU X = A Sin
ot, e 4=5 cm, ©=2 ¢ *.HaiiTi MOMEHT BpeMeHH (Ommkaiimii Kk Havany oTcyera), B
KOTOpBIii IMOTeHIMaTbHas SHeprus Toukn 17 =10 * [, a Bospacraromas cuta F=+5-10"
*H. Onpenenuts Takxe (azy koiaeOaHU B ’TOT MOMEHT BPEMEHH.

Touka coBepiiaeT rapMoOHUYECKHe Kojiebanus. B HEKOTOpBIf MOMEHT BpeMeH!U
CMEIIEHUE TOYKH X = 5 ¢M, CKOpocTh ee v = 20 cM/c u yckopenue a = -80 cm/c 2, Haittu
UKJIMYECKYIO YaCTOTy U Mepuo/] KojaeOaHui, ¢pa3y KonedaHui B paccMaTpUBaeMblii
MOMEHT BPEMEHHU U aMIUTHTYy KOJICOaHHHA.

JlBa TapMOHHMUYECKMX KOJIeOaHUs, HAalpaBIEHHBIX IO OJHOW MpPsSMON, HMEIOIUX

OJIMHAKOBBIC AaMIUTUTY/ABl W MEPUOJbI, CKJIAABIBAIOTCS B OJHO KoyiebaHHE TOH ke
amruTyAbl. HaiiTu pasHocTh (a3 ckiiajbIBaeMbIX KOJICOaHUH.

OnpenenuTb CKOPOCTh PAacHpOCTPAHEHUS BOJH B YIPYroi cpeie, ecid pa3HocTh (a3
KoNeOaHuii JBYX TOYEK CPEbl, OTCTOANMX Apyr oT apyra Ha 10 cu, pasma 60° n
yacToTa Kojiebanuit 25 ['y.

JlaHbl XapaKTepUCTUKH JIBYX KOJeOaTEeIbHbBIX IBUKEHUM MaTepUaTIbHOW TOUKH:

T1=T2=8 ¢, A1=A2=5 cm. Pa3znocts (a3 mexay sTumu konedanusmu nu/4. HavanpHas
¢daza o1HOTO U3 HUX paBHA HYIIO. 3alHILINTE YpaBHEHUE PE3yJIbTUPYIOLIEro KoueOaHusl.
ITocTpoiiTe BEKTOPHYIO JUArpaMMYy CIIOKEHHS.

JlaHbI XapaKTePUCTUKH JIBYX KOJIEOATENbHBIX IBHKEHUN MaTepUaIbHON TOUKU:

T1=T2=8 ¢, A1=A2=5 cm. PazHocTtb (a3 mexay aTumMu Konedbanusmu nu/4. Hauanpnas
¢aza 0AHOTO U3 HUX paBHA HYJIO. 3alUIINTE YPaBHEHNE PE3yIbTHPYIOIIET0 KoJeOaHusl.
ITocTpoliTe BEKTOPHYIO AUArpaMMYy CIOKEHHS.
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Haiitn cmenieHre OT TOJIOKEHHS PABHOBECHS TOYKH, OTCTOSIIEH OT HCTOYHHKA

KoJieOaHWil Ha paccTOsSHUU (= A /12, nns momenta t=T/6. Ammauryma KoseOaHHs
A=0.05 m.

[Tnockast 3IeKTpOMarHuTHAs BOJIHA PACIIPOCTPAHSIETCS B BAKyyMe. AMILTUTY/a
HAIPSHKEHHOCTH AJIEKTPUIECKOTro Touist BOJHbI Ey = 50 mB/u. Haiitu amruutyny
HANPSDKEHHOCTH MAarHATHOTO TIOJIS.

B opnoponHoi wu3oTponHOW cpeae ¢ & = 3 U u =1 pacnpocTpaHseTcs IUIOCKas
3JIEKTPOMArHUTHas BOJIHA. AMIUIUTY 12 HAPSHXKEHHOCTH AJIEKTPUUYECKOTO I0JIS BOJHBI E,
= 10 B/m. HaiiTi amMmiuTyy HanpspkeHHOCTH MAarHHUTHOTO TOJS U (ha30BYHO CKOPOCTh
BOJIHBI

B ompite OHra nHa mnyrd omHOro u3 HWHTEPPEPUPYIOIIUX Jydell IoMeIanach
NEPIEeHIUKYISAPHO 3TOMY JIy4y TOHKAs CTEKJIIHHAs IJIACTHHKA C MTOKa3aTeJeM TOMIICHUS
n = 1,5, BcleacTBUE 4YEro LEHTpaJbHAs CBETJas I0JI0Ca CMEUalach B IOJOXKEHHE,
NEepBOHAYAILHO 3aHUMAaeMO€ MSATOM CBETJION MOJ0COM (He cuMTas IeHTpanbHo#). JnmuHa
BOJIHBI najatoniero ceeta A = 0,5 mxm. Onpenenuts TOMMUHY d TUTACTHHKH.

Ha ToncTyro CTEeKIsSIHHYIO MIACTUHKY HAHECEH TOHKHUM CJIOW MPO3pavyHOro BEIECTBa C
nokasareneMm npeiaomieHus n = 1.3. IlnactuHka ocBelieHa NapaieIbHbIM ITYYKOM
MOHOXPOMaTHYECKOI0 CBeTa C IMHON BONMHBI A = 640 Hm, majaomUM Ha TUIACTUHKY
HOpMabHO. Kakylo MHUHUMAIbHYIO TOMIMHY Opin JOJDKEH HMMETh CIIOW, YTOOBI
OTPa)KEHHBIN My4YOK UMEJT HAUMEHBIIYIO SIPKOCTh?

[Mupuna wuHTephEepeHIMOHHONW TMOoNockl. Ha MBUIBHYIO TUIGHKY C IOKa3aTeleM
npegomiieHuss n = 1.3, HaxoAsIIylocs B BO3/AyX€, MaJaeT HOPMAJIbHO IYyYOK Jydeu
Oenoro cera. Ilpu Kakoil HawMeEHbIICH TONMIMHE Omin MICHKH OTPAXKEHHBIH CBET C
mmHo BomHBI A = 0,55 mxm OKaxeTcs MakCHUMalbHO YCWJIIGHHBIM B DE3YJbTaTe
uHTephepeHIun?

Ha auadparmy ¢ kpyriasiM oTBepcTHeM guamerpoM O = 4 um magaer HOPMAIbHO
napajuieTbHbIA MyYOK JIydeld MOHOXPOMATHYECKOTo CBeTa ¢ UIMHON BOMHBI A=0,5uxm.
Touka HaOIIOICHHUS HAXOJMTCS HAa OCH OTBEpCTHs Ha paccrosHuu b = 1 m oT Hero.
Ckonbko 30H K ®penenst ykmaasiBaeTcsi B OTBepcTHH? TeMHOE WIIM CBETJCE MATHO
MOJTYYUTCS B IIEHTpe AU(PaKIIMOHHONW KapTHHBI, €CTH B MECTE€ HaOJIOIeHUN TTOMECTUTh
9Kpan?

Ha gudpaknmonnyio pemeTky najgaetT HOpMajlbHO MOHOXPOMATUYECKUI CBET ¢ JUIMHOMN
BOJIHBI A = 410 um. Yron A@ Mexay HalpaBleHUsIMU Ha MAaKCUMYMbI TIEPBOTO U BTOPOTO
nopsiAikoB  paBeH 2°21'. OnpenenuTs 4YWCIO # IITPUXOB HA EIUHUIY JJIMHBI
TUGPaKIMOHHON PELIeTKH.

Ha nudpakumonnyio pemerky, cogepxamiyto # = 400 mtpuxos Ha 1 mm, nagaer
HOpPMaJIbHO MOHOXPOMaTUYECKHH CBET ¢ AMMHON BoJHBI A = 0,6 mxm. Haiitu oOmiee
yucao N audpakiimoHHBIX MAKCUMYMOB, KOTOPBIE JIaeT 3Ta pemerka. OnpeaenuTs yroi
@ IUdpaklnU, COOTBETCTBYIOIINHN MOCIEIHEMY MAaKCUMYMY.

Kaxoit HaumensbInieit paspemaroriei cuiioit R momknaa o6anate qudpakiimoHHas
peleTka, YToObl ¢ €€ MOMOIIIBI0 MOKHO OBIJIO pa3pelIuTh JBE CIIEKTPaIbHbIE TUHUH
KaJIiA C JUTHHAMU BOJIH A1 = 578 um 1 A» = 580 nm? Kakoe Haumenslee yuciio N
HITPUXOB JTOJDKHA MMETh 3Ta PElIeTKa, 4TOOBI pa3perieHne ObliI0 BO3SMOXKHO B CIIEKTPE
BTOPOTO nopsiaka?

Crenenp nonsipu3auy P 4acTUYHO MOJIIPU30BaHHOTO cBeTa cocrasisieT 0,75.
OnpenenuTs OTHOIIEHHE MAaKCUMAJIbHOW MHTEHCUBHOCTH |max CBETA, MPOITYCKAaeMOTO
aHaAJN3aTOPOM, K MUHUMAIIBHOH |pix.
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99. Yron o Mexay MI0CKOCTSIMU IPOIYCKaHU MOJIIpu3aTopoB paBeH 50°. EcrecTBeHHBII
CBET, MMPOXO/IS Yepe3 TaKylo CUCTeMy, ocnabmsiercs: B n = § pas. [IpeneOperas morepeit
CBETa MPH OTPAXKECHUH, ONPEACTUTh KO3 uineHT K moriomneHus cBera B HOISIPOUIax.

100. VYron bprocrepa &g pu MajieHUU CBETa U3 BO3yXa HA KPUCTAIIJI KAMEHHOM COJIU
paBeH 57°. OnpenenuTh CKOPOCTh CBETA U B ITOM KpUCTaJLIE.

101. KoaddurmenT norsomennss HEKOTOPOTO BEIIECTBA 1T MOHOXPOMATHYECKOTO
CBETa OMpeIeIeHHON JUHBI BoHBI « = 0,1 em OrnpeaenuTts TONIKUHY X BEUIECTBA,
KOTOpast HeoOXxoauMa Jutst ociiabaeHus cBeTa B K = 2 pasa. [lotepu Ha oTpakeHHE CBETa
HE YUUTHIBATb.

Pa3nea 4 .TepmMoanHaMuKa U MOJIEKYJISIpHAs (PU3UKA

102. N3oxopuueckuii, n300apuyIECKUid, NU30TEPMUUYCCKUMA, aTHA0ATUICCKUI TTPOLIECCHI
B WJICAIBbHBIX Ta3ax. [I[peoOpa3oBaHue TEIUIOTH B MEXaHUYECKYIO padoTYy.
103. BHyTtpenHsist sHeprus Tena. BHyTpeHHss SHeprus uaeaabHOro rasa.

TemnoemkocTb. TemioeMKoCTb TBEpAbIX Te. 3aKkoH rononra u IItu.

104. O6parumbie W HeoOpaTuMble mpouecchl. l[lepBoe Hayano TEPMOJIWHAMUKHU.
TermmoeMkocTs. YpaBHenue Maiiepa.

105. TepMmonuHaMuyeckoe  paBHOBecMe ©  Temmeparypa. HyneBoe — Hauano
TEPMOJMHAMUKHU. DMIMpUYEcKas TeMiieparypHas mkaina. KBasucrtarnueckue mpoLeccsl.
YpaBHEHHE COCTOSIHUSA B TEPMOAMHAMHUKE.

106. OO6parumbie U HeOOpaTuMbIe Tporiecchl. BTopoe Havano tepmogunamMuku. [k
KapHo. OHTponus.

107. Hasnenue raza ¢ Touku 3peHuss MKT. CBs3b TEMJI0EMKOCTH C YUCIIOM CTENEHEN
cBOOO/IbI MOJIEKYJI ra3a.

108. Makpo- u  mukpococtosiHUS.  CTaTUCTHMUECKHH BeC M BEPOSATHOCTH
MakpococTossHUA. Pa30Boe MPOCTPAHCTBO.

109. Pacnipenenenne MakcBemia Mosiekyn uaeanbHOro ra3a. Hambonee BeposiTHas,

CpedHsisl W CpeIHEKBAJIpaTU4Has CKOPOCTH. OKCHEpUMEHTaIbHOE OOOCHOBaHHE
pacnpenenenus Makcgesa.

110. Pacnpenenenue bonpimana u 6apomerpuueckas popmyia.

111. Uucino cTONKHOBEHUN M IJIMHA CBOOOJHOTO MpoOera MOJIEKY HACAIBHOTO Tasa.
OMmnupudeckue ypaBHeHUs nepeHoca: @Puxa, dypre u HpioToHa. Pemakcamus k
COCTOSIHUIO paBHOBecHs. CpemHee YHCI0 CTOIKHOBEHUH

3anaum k pasaeny 4

112. Omun rpamm renust Ob1 Harper Ha 100°C mpu MOCTOSHHOM JaBJICHUU.
OnpenenuTh KOJWYECTBO TEIUIOTHI, IepelaHHOe Ta3zy, paldoTy paclIMpeHus u
NpUpalieHne BHyTPEHHEH SHEpTHH ra3a.

113. VYTHeKucnslil Ta3 pacuupsieTcs Ipu MOCTOSHHOM JaBieHuu. OnpenenuTs padoTy
paclIMpeHHsi, €CJIM Ta3y NepeaaHo 4,2.10° /o1 TEMOTHL.

114. T3, 3anuMasmii oobeM 11 7 mox gasnennem 10° I1a Gbin M300apUYECKH HAarpeT
ot 20°C 110 100°C. Onpenenuts paboTy pacuIMpeHHs..

115. B 6annone emkocthio 24 1 HaxoauTcs Bomopon mpu Ttemriepatype 15°C. Tlocme
TOrO KaK 4acTh BOJOPO/IA M3PACXOI0BAIIH, JABICHHE B GalTOHe OHM3MIOCH Ha 4-10°77a.
Kaxoe xonmmuecTBO Bofopoaa ObUIO U3PACX0I0BAHO?
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116. Haiitu mu3MeHeHHe SHTpONMMM NpPU H300apUUYECKOM paCHIMpeHHH 4 2 a30Ta oOT
00BéMa 5 1 1o 00BéMma 9 .

117. Onpenenuth TeMmIepaTypy ra3a, €cild CpelHssl KUHETHYeCKas SHeprus
MOCTYNATEIbHOTO ABMKEHUS €r0 MOJIEKYJI 1,6:10% L.

118. Kakas nons moisiekyn kuciaopoja 001aaeT CKOpOCTAMH, JIEKaIMMU B UHTEpBaJIe
ot 910 10 911 m/cex, ecnu Temneparypa raza 400°K?

119. B kabune Beprosiera Oapomerp mnokassiBaeT 675 mm pm.cm. Ha xakoil BeIcOoTe
JETUT BEPTOJIET, €CIM Ha B3JIETHOW Ijiomiagke Oapomerp nokasbiBan 750 mm pm. cm.?
TemnepaTypy BO3/lyXa CUMTaTh HEU3MEHHOU U paBHOM 17°C.

Paspnen 5. KBanToBas pusuka

120. TennoBoe n3nyyenue u moMuHecueHIHs. CrieKTpaIbHbIE XapaKTePUCTUKU
TEIUIOBOTO M3nydeHus. 3akonbl Kupxroda, Credana-bonpiiMana U 3aK0H CMEIICHHS
Buna. AGcom0THO YepHOE Telo.

121. ®opmyna Penes-J>xunca u «ynsTpaduoneroBas karactpoday. ['unoresa
kBaHTOB. ®opmyina [1nanka. KBaHToBOE 00BsSCHEHUE 3aKOHOB TEIIJIOBOI'O U3IYUYECHHUSI.
KopryckysipHO-BOJTHOBO# [Tyain3M CBETa.

122. dotorddext u r3ppext Komnrona. YpasHenne DitHmTeitHa aus porodpdexra.
123. Omneit bote. Topmo3Hoe uznyyenue. 'unoresa ne bpoitnst. OnbiTel J3BHCCOHA 1
Jxepmepa. Audpaxmust mukpodactun. [Ipuanmn Heonpenenennoctu | eitzenbepra.

124. BonnoBast pyHKIMSA, €e CTaTUCTUYECKUIA CMBICIT U YCIIOBHSI, KOTOPBIM OHA
JIOJIKHA Y/10BJIETBOPSITh.

125. CranuonapHoe n HecTaunoHapHoe ypasHeHue LlIpenunrepa.

126. KBanToBas yactuiia B 0lHOMEPHOI NOTEHIMATIBHON iMe. OTHOMEPHBII
HNOTEHIMAIBHBIN MOpor 1 6apwep.

127. CocrosiHue MUKpOYaCTHUIIbI B KBAaHTOBOM MexaHuke. [ToHsTHEe 0 BBIpOKIeHUN
OHEPreTUYECKUX YPOBHEM.

128. [Ipencrasnenue ¢puznueckux BeJIMUUH onieparopamu. Oneparopsl KOOPAUHAT,
UMITyJIbCa, MOMEHTA UMITYJIbCA, TOTEHINAIbHON U KHHETHYECKON YHEPIHUH.

129. CranuonapHoe ypaBaenue lllpenunrepa ans atomMa Bogopoza. BoiaHoBbie
(GyHKLIMU ¥ KBaHTOBBIE uncia. [IpaBuia oTO0pa A1 KBaHTOBBIX NEPEXO0B.

130. CoOCcTBEHHBIN MEXaHUYECKUI U1 MAarHUTHBII MOMEHTBI AJIEKTpOHa B aTrome. OIbIT
IlItepHa u I 'epnaxa.

131. CnuH-opbuTansHOe B3auMo/ieiicTBie. TOHKasi CTPYKTypa aTOMHBIX CIIEKTPOB.

132. CrpoeHne aTOMOB M NEpUONYECKasi CUCTEMAa XMMHUYECKUX 31eMeHToB J[.1
Menpeneesa. [lopsaok 3anoaHeHNs 3JEKTPOHHBIX 000JI0UEK.

133. BexTopHast MOiesIb MHOTO3JIEKTPOHHOTO aToMa. THIIbI CBSI3€H.

XapaKkTepuCTUIECKUE CIIEKTPHI aTOMOB.
3anaum k pasgeny 5

134. Haiitu yacToTy v cBeTa, BBIPHIBAIOIIETO U3 METalIa 3JIEKTPOHBI, KOTOPbIE
MIOJTHOCTBIO 3a/I€P’KUBAIOTCS Pa3HOCTHIO MOTEHIMANIOB U =3 B, ecnu poToap ekt
HAYMHAETCS TIPH JJTHHE BOTHBI cBeTa A = 0,5 MKM.

135. B pesynbrate 3 pexra Komnrona ¢poton c sueprueit € = 1,02 MaB paccesics Ha
CBOOOJTHOM 3JIEKTpOHE Ha yrou € = /50°. OnpeaenuTs SHEPTUIO & paccessHHOro GoTOHA
U KHHETUYECKYIO 3HEPruio 7 3JIeKTPOHA OT/aun

136. [TpoToH obnagaeT KHHETHYECKOH dHepruei 7, paBHOW YHEPTUU TIOKOs K.
OnpenenuTtsb, BO CKOJIBKO pa3 U3MEHHUTCS JJMHA BOJHBI A 1e bpoiins nporona, eciau ero
KWHETHYECKAs SHEPTHsI YBEIIMIHUTCS B n = 3 pasa.

137. YacTuna B NOTEHIIMATBHOM SIIMKE ITUPUHON | HaxomuTes: B HU3IIEM
BO30YXJIEHHOM cOCTOSTHIH. OTpeaeTTh BEPOSTHOCTh HAXOXKICHHS YaCTHUIIHI B
unrepsaie ot 0 o 1/2.
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138. YacTuia B NOTCHIMAIBFHOM SIIMKE IUPUHOHN | HaX0MUTCs BO BTOPOM
BO30YKICHHOM COCTOSIHUH. OIpeneanuTb BEPOSITHOCT, HAXOKIEHUS YaCTHUIIbI B
uHTepBaie ot |/3, paBHOyIaIeHHOM OT CTEHOK.

139. JUTMHBI BOJTH KOMIIOHEHT KEJITOro Ay0JieTa pe30HaHCHOM JTMHUK HATPHs,
obycnoBienHoro nepexoom 3P-3S, pasusr 589,00 u 589,56 um. Halitn Bennuuny
pacuerienus 3P-tepma B 3B.

140. Brinucarts criekTpalibHble 0003HaUY€HUSI TEPMOB aTOMa BOJIOPO/Ia, JIEKTPOH
KOTOPOT0 HaXOJUTCS B COCTOSIHUM C TJIABHBIM KBAaHTOBBIM YKCIOM N=3.

141. CKOJIbKO M KaKue 3Ha4€HHsI KBAHTOBOI'O YHCiIa J MOKET UMETh aTOM B COCTOSIHUU
C KBaHTOBBIMU 4KciiaMu S U L, paBHBIMU COOTBETCTBEHHO 2 U 3 ?

142. Onpenenuts OTHONICHHUE JUIMHBI BOTHBI A1 Jie bpoiiis mpoToHa K AJIMHE BOJHBI
A2 ne bpoins a-uacmuysl, IpoLIEANINX OJUHAKOBYIO YCKOPSIOUIYIO Pa3HOCTh
nmoreHmuasios U =7 [B.

143. OmnpenenuTs OTHOLICHHUE ATUHBI BOJHBI A 1€ Bpoilyis mpoToHa K JyIMHE BOJTHBI
Ay ne bpoins a-uacmuybsl, IPOLIEANINX OJUHAKOBYIO YCKOPSIOUIYIO Pa3HOCTh
noreHmuasios U =7 [B.

144. CpenHee BpeMs )KU3HU aToMa B BO30YKJI€HHOM COCTOSIHUU At ~10%c. [Ipn
nepexojie aToMa B HOpMaJIbHOE COCTOSIHUE UCITyCKaeTcsl POTOH, CPeIHssA JUIMHA BOJHbI
(1) xotoporo paBHa 400 Hm. OLIEHUTH €CTECTBEHHYIO MIUPHHY AA H3IydaeMoi
CHEKTPaJIbHOM JIMHUM, €CIIM HE IPOUCXOAUT €€ YIIUPEHHUS 3a CUET JPYTUX IPOLECCOB.

145. MoHOSHEPreTHUECKUI MTyYOK JIEKTPOHOB, MPOIIEIIINX YCKOPSIOIIYIO Pa3HOCTh
notreHuuanoB U = 20 kB, BBICBEUUBAET B LICHTPE 3KPaHa AIEKTPOHHOIYYEBOU TPYOKH,
utiHa KoTopoil | = 0,5 m, msitHo paguycom r = 10~ car. [1ob3ysiCh COOTHOLICHHEM
HEOIpeIeIEHHOCTEH, OIPENIENNTh, BO CKOJIBKO Pa3 HEONPEAEIEHHOCTh Ax KOOpAUHATHI
3JIEKTPOHA HA SKpaHE B HAMPABJICHUU, IEPIICHIUKYIIPHOM OCH TPYOKU, MEHBIIIE
paauyca I nsTHa.

146. Haiitu nocrosinnyro [1nanka h, ecii n3BeCTHO, YTO 3JEKTPOHBIL, BEIPHIBAEMbIC U3
MeTaJljla CBETOM C JUTMHOW BOJIHBI A1 = 3,6 MKM, IOJTHOCTBIO 33JI€P’KUBAIOTCS Pa3HOCTHIO
MOTEHIIMANIOB U; =6,6 B, a BhIpbIBa€MbIE CBETOM C JUIMHOW BOJHBI Ay =0,65 mrkm —
Pa3HOCTHIO MOTEHIHANIOB Uy =16,5 B.

147. Haiitu yacToTy v cBeTa, BBIPHIBAIOIIETO U3 METaJlIa 3JEKTPOHBI, KOTOPbIE
MOJIHOCTBIO 33/1EPKUBAIOTCS pa3HOCTHIO NOTeHUUANOB U =3 B, eciu poToapdext
HA4YMHAETCS IPU JUIMHE BOJIHBI cBeTa A = 0,5 MKM.

Pa3nes 6. OcHOBBI QU3UKHU SAPA U 3JIeMEHTAPHBIX YaCTHII.

148. CtpoeHue aTOMHOTO siipa. SlnepHbie cuibl. DHeprus cBs3u sapa. Jedext maccol.
149. PannoakTuBHOCTD.

150. SAnepHble peakuun. Peakiiuuy neneHns U CHHTE3a.

151. DneMeHTapHbIe yacTullbl. Knaccudukanus snemeHTapHbix yactuil. [IpeBpamenne

HaCTHII. 3aKOHBI COXpaHCHUA B MUPEC DJICMCHTAPHBIX YaCTHUII.

3anaum k pasgeny 6

152. Ha3zoBute cumBoIMueckre 0003HauEHUs sJIep U30TOIIOB BOJIOPOJIa M HA30BUTE
uX.

153. Hcnonb3ys cootHomenne Z=A/2, KOTOpoe CIpaBeIJIMBO Il MHOTHX JIETKHX
S1ep, ONPEACITUTh CPETHIO 00BEMHYIO TUIOTHOCTH 3apsiaa spa.

154. SIapo Gepunns 4 Be 3axBatiio snektpon u3 K-o6onoukn atoma. Kakoe sapo

oOpa3oBayiock B pe3ynbrare K-3axBara.?
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155. JIBa siapa renus ,"He cImmmch B 01HO AP0, U TIPY 3TOM OBLIT BEIOPOIIIEH IPOTOH.
VYKkaxure spo Kakoro 3JeMeHTa 00pa3oBajoCh B Pe3yJIbTaTe TAKOrO MPEBPALLICHHSL.

K 3adery nomyckaroTcsi CTYACHTHI, BBIIOJIHUBIINE BCe POPMBI TEKyIEro KoHTpois. [Ipu
clade 3ayera, CTYINEHT IOJydaeT JBa BOIpOcAa M3 IEpPeyHs, NPUBEAECHHOro Bhllle. Bpewms
MOJAFOTOBKU CTYJ€HTa K YCTHOMY OTBETY Ha BOIIPOCHI 3aueTra- 10 30 MUH.

IIpu cnade sK3aMeHa CTYAEHT IOJyyaeT 2 TEOPETHYECKHUX BOIIpOCa U OJHY 3ajauy u3
NepeYHs, NMPUBEIECHHOTO BhIIE. Bpemsi MOArOTOBKM CTy/IEeHTa K YCTHOMY OTBETY Ha BOIPOCHI
JK3aMeHa- 10 45 MuH.

4. Meroan4yecKkue MaTepHaJIbl Uil ONpeeseHUs] MPOLeAypP OLEHUBAHUS 3HAHWIA,
YMeHHil, HABbIKOB W (WIH) ONbITA /AeATEJbHOCTH, XAPAKTEPHU3YIOUIUX ITANbI
(¢popMupoBanus KoMneTeH .

[Ipomexxyrounass arTecTtauus MO JUCUMUIUIMHE TMPOBOAUTCS B COOTBETCTBUHM C
tpeboBanusimu CTII

CTO CIIoI'TU(TVY) 016-2015. KC YKB/. Ilopsiaok npoBeneHus 3a4€TOB U HK3aMEHOB.
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