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1. IlepeyeHb MIAHHPYEMBIX Pe3yJabTATOB O0y4YeHUs] MO JMCUUIJIHHE, COOTHECEHHBIX € MJAHUPYEMbIMHU pe3yJIbTATAMU OCBOEHHS

o0pa3oBaTe/IbHOM NPOTrPaMMBbl.

B PE3YIbTAaTC OCBOCHUA O6paSOBaTeHBHOﬁ ImporpaMmMbl CIICUAIIMTETA 06yqafou11/11710${ AOJIKEH OBJIAACTH CICAYIOIIUMH PE3yIbTaTaMU

06yqu1/151 M0 AMCUUILINHE:

Kon n nanmenosanue HanmenoBanue unaukaropa JlecKpunTopsl
obmenpodeccnoHaIbHOM KOMIIECTCHITUN JTOCTHOKEHHS 001IenpodeccHoHaIbHbIX
KOMIIETCHIUHI
OIIK-2 3HaTth:

CriocobeH caMOoCTOSITETbHO TPUMEHSI T
HIPHOOPETCHHbBIC MaTEMAaTHYECKHE,
€CTECTBEHHOHAYYHBIC, COLIUAILHO-
9KOHOMHYECKHUE ¥ PO(ECCHOHATBHBIC 3HAHUS
AJId pCHICHW A MHXXCHCPHBIX 3a71a4 B
MalInHOCTPOCHUH.

OIIK-2.2. Ucnonp3oBanue GU3MIECCKUX 3aKOHOB B
npodecCHoHaIbHON JACSITEeITBHOCTH

-OcHOBHBIE 3aKOHBI (DYH/TAMEHTAIBHOM
(07370478

OcHOBHBIE PU3NYCCKUE BEITMIMHBI U
KOHCTaHTBI

Ymers:

BBISIBIIATE COOTBETCTBHE SIBJICHHUS
CYILLECTBYIOIIEH 3aKOHOMEPHOCTH ITyTEM
NPUMEHEHMS Pa3IMYHbIX METOJIOB,
Buaagers MeTogaMu MOJEITUPOBAHHS B
o0acTv 3HaHUHN




2. MecTO TUCHUIJIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOI nporpaMMbll.

JlaHHast TUCHMILIMHA (MOMAYJIb) OTHOCUTCS K oOs3arenbHbM gucnuminmaam (b1.0.57.).
3aHsTHS 110 TaHHOM JUCHUILIMHE NpoBoaaTcs Ha |-M kypce (2 cemectp), 2-M Kypcee (3 cemectp).

Odu3uka co3daeT yHHUBEpPCAIbHYIO 0a3y Uil H3ydeHHs o0uenpodeccuoHalbHBIX U
CHeUHATbHBIX AUCIUILINH, 3aKJIaAbIBAaeT (DYyHIAMEHT MOCIEIYIOIero 00y4eHusl B MarucTparype,
acnupantype. OHa 1aéT LeabHOE MpeACTaBIeHUE O PU3NYECKUX 3aKOHAX OKPYKAIOIIET0 MUpa B
UX €JMHCTBE U B3aWMOCBSI3M, BOOPYXaeT OakaiaBpoB HEOOXOIMMBIMH 3HAHUSAMH JUIS PEUICHUS
HAyYHO-TEXHUUYECKUX 33/1a4 B TEOPETUUYECKUX U MPHUKIAJHBIX aCIIEKTaX.

B meroanyeckoM miiaHe AMCHUILUIMHA ONMHMPACTCA Ha 3HAHUA 1O (HU3UKE, OTYyYCHHBIC B
mkone. OcBoeHue Kypca (DM3MKHM HEOOXOAMMO Kak MPEALIECTBYIOIIEEe AN psaaa IpYrux
TUCHMIUTMH:  (u3uyeckass XUMHUS, XUMHUYECKas  TEXHOJOTHs, KOJUIOWJHAS  XUMHUS,
KPUCTAJIOXUMHUS U KpUcTaorpadusi.

Teopernueckas 4acTh JUCHMILIMHBI U3JIATaeTCs B JIEKIIMOHHOM Kypce. [lomydennsie
3HAHUS 3aKPEIUISIOTCS Ha 1a00PAaTOPHBIX U MPAKTHUECKUX 3aHATUAXK. [/ TeKyIIero KOHTPOIs
yCIIEBaEMOCTH MPOBOAATCS TEOPETHUECKUE KOJUIOKBUYMBI. CaMocTosITenbHas padoTa
nperycMaTpuBaeT paboTy ¢ yueOHO-METOIMYECKUM O0eCTeYeHUEM TUCIUTUINHBI, BHITTOTHEHUE
JIOMAIITHUX 33JIaHUH, COCTABJIICHUE OTYETOB K JJAOOPATOPHBIM paboTaM.

[IpomMexyTouHas aTTecTalus OCYHIECTBIAETCA B (hopMe 3aueTa v SK3aMeHa.

Kpamroe cooeporcanue oucyuniunol:
Mexanuka. Dnexkrpomaraetusm. Konebanus u Bonubl. BonHoas ontuka. dusznueckas
tepMmoanHamuka. KBantosast pusuka. OCHOBBI (U3KMKH TBEPAOTO Tena. SnepHas (pusmka.

3. O0beM TUCUUILIHHBI.

Bcero,
aKaJIeMUYECKUX
. 9acoB
Bun yue6HO# paboThI
Ounas gopma
oOy4eHus

OO0mas TPy10eMKOCTh THCIIUTLTHHBI 8/ 288

(3a4eTHBIX €ANHMI/ aKaJIEMUYECKIX YacOB)

KonrakTHasi pa6oTa ¢ npenojaBarejiem: 134
3aHATHS JEKIUOHHOIO THIIA 54
3aHSATHS CEMUHAPCKOTO TUTIA, B T.4. 72

CEeMMHApBbI, MPAKTHYECKUE 3aHATUS 36

nabopaTopHblie paboThI 36
KkypcoBoe npoexktupoBanue (KP wmu KIT) -
KCP 8
JpyTue BUJbl KOHTAKTHOM paOoThI

! Mecro muctmmmnst 6yet yauThIBaTHCS IpH 3anonHeHnd Tabmusl 1 B [prioxkennn 1 (POHI OLEHOYHBIX
CpEJICTB)



Bun yuebnol paboThl

Bcero,
aKaJIeMHYSCKHX
4acoB

Ounas dpopma
o0y4YeHHS

CamocrosiTesbHast padoTa

91

®opma TeKyIero KOHTPoJisi (KOHTPOJIbHbIE pa0OThI, KOJUIOKBHYMBI)

2 cemecTp:
KOHTpPOJIbHAS
pabora,

2 KOJIJIOKBUYMa
3 cemecTp:
KOHTPOJIbHasA
pabora,
KOJJIOKBUYM

dopmMa MPOMeKYTOYHOI aTTecTanum ( 3aYeT, SK3aMeH )

2 cemectp: ,
sk3ameH (36);
3 cemecTp PK3aMEH

(27)
4. Conep:xkanue TUCHUNIHHBI.
4.1. Pa3geansl ANCOUILINHLI H BUABI 3aHATHIA.
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1. | Mexanuka 12 10 10 20 OIIK-2
2. | DeKTpOMAarHeTusm 10 8 8 21 | OIIK-2
3. | Kojeoanus u Boanbl. BoinoBast onTuka 10 8 10 20 OIIK-2
4. | dusnveckass TePpMOTUHAMHUKA 4 5 OIIK-2
5. | KBanToBas ¢puszmnka 14 10 8 20 | OIIK-2
6. | OcHOBBI siiepHOii GU3NKN 1 QUBHKHI 4 ) OIIK-2
3JIeMEeHTAPHBIX YACTHI




4.2. 3aHaTHA JEeKIIHOHHOI'0 THIIA

No
pasznena
JIUCLIUILIUHBI

HanmenoBaHue TeMsl
U KpaTKO€ CO/IEep KaHNUE 3aHATUSA

OO0neMm,
aKaJ.
Yachl

MNuanoBanuonuas
dbopma

1

Mexanuka

KunemarTuka. OcHOBHbIE KMHEMaTHYEeCKHe
XapaKTepUCTUKH KPUBOJMHENHOTO JBUKECHUS:
CKOpOCTh U YCKOpEHHE. HopmansHoe u
TaHT€HIMAJIbHOE YCKOpEHHUE. Kunemaruka
BpamaTCJIbHOr0 IBW)XCHUA: YIJIOBasds CKOPOCTH U
YIJIOBOE YCKOPEHHUE, UX CBS3b C JMHEHHOM CKOPOCTHIO
U YCKOPEHHEM

Caaiia-
npe3eHTanus

Mexanuka JIunamuka. HepIuaibHbIE CUCTEMBI
oTcuera u nepsblii 3ak0H HeroTona. Bropoi

3akoH HerotoHa. Macca, umnysec, cuia. Y paBHEHUE
JBHYKEHUS MaTEPUAIBHOM TOUKH. TpeTuii 3aKkoH
HproTOHA 1 3aKOH COXpaHEHUS UMITYJIbCa. 3aKOH
BCEMHUPHOTO TATOTeHUs. CHIIBI COIPOTHBIICHUS.
WHTerpupoBaHue ypaBHEHUN JBUKEHUS, POJIb
HavaJbHBIX ycnoBui. LleHTp Macc MexaHM4YECKOU
CUCTEMBI, 3aKOH JIBW)KECHHUS LIEHTPA Macc.

Chain-
npe3eHTanus

Mexannka MoMeHT uMmyjibca. MOMEHT UMITyJIbCa
MaTepUaJIbHON TOYKM U MOMEHT MEXaHUYECKOUN
cucTeMbl. MOMEHT CHIIBI. 3aKOH COXPaHEHUSI MOMEHTA
MEXaHWYECKOW CUCTEMBI. [IBI>KEHNE B TIOJIE
LEHTPaJIbHBIX CHIL.

Mexanuka JHeprusi. Cuna, paboTta ¥ HOTeHIUAIbHAS
sHeprus. KoHcepBaTnBHBIE 1 HEKOHCEPBATHBHEIE
cuibl. PaboTta u knHeTH4ecKas SHeprust. 3aKOH
COXPAHEHUS MOITHON MEXaHUYECKOI SHEPruH B 110JIE
MMOTEHIUANBHBIX CHII. CBA3b MEXKAY CHIION 1
MOTEHIUAIBHON SHEPruei. I'paiieHT CKaIIpHOI
GyHKINY.

MexaHuka

JuHaMuKka BpamaTeJbHOro ABUKeHUs. Y paBHEHNE
BpalllEHUs TBEPJOTO TeJIa BOKPYT 3aKPEIUIEHHOM OCH.
MowmenT unepuun. @opmyia llreitnepa.
Kunernueckast sHEprus BpaIaromerocsi TBEpAoro
Tena.

MexaHnnka

PeasituBucTckas mexanuka. [IpuHiun
OTHOCHUTEIHHOCTH U TIpeoOpa3oBanus [ amumes.
OKCIepUMEHTATbHBIE 000CHOBAHHUS CIICIIHATEHOM
teopuu otHOocuTeNbHOCTH (CTO). IToctynarser CTO.

Caaiin-
npe3eHTanus




OTHOCHUTEIEHOCTH OTHOBPEMEHHOCTH U
npeobpazoBanus Jlopenna. CokpalieHue JTHHB 1
3aMeJICHUE BPEMEHH B IBHOKYILIUXCS CHCTEMaX
oTcuera. PenstuBuCTCKUN UMIyibe. B3aumocBs3b
Macchl 1 3Heprun. CTO u saepHas S3HepreTHKA.

DJIEKTPOMATHETH3IM

3axon Kymnona. HampspkeHHOCTB M TOTEHIIAAT
ANEKTPOCTATHIECKOTO MOIs. TeopemMa 0 MUPKYIISAIINH.
Teopema I"aycca B uHTErpasibHOM PopMe U ee
MIPUMEHEHHUE JIJIs pacdeTa dJIeKTPUIECKUX MOJIeH.
OnexTpuyeckoe noje qunois. JJunoias Bo BHEIIHEM
ANEKTPUIECKOM TIOJTIE.

Caaiin-
npe3eHTanus

JIEKTPOMATHETH3M

I[IpoBoaHUKM B YJIEKTPUYECKOM IoJie. PaBHOBecue
3apsioB B mpoBoHKuKe. OCHOBHAS 3a/1a4a
SHCKTpOCTaTI/IKI/I HpOBO}IHI/IKOB. 9KBI/IHOTCHHI/I3JII)HLI€
HOBCpXHOCTI/I U CUJIOBBIC JINHUN BHGKTpOCTaTI/ILICCKOFO
MOJIST MEXTy IPOBOJHUKAMU. DICKTPOCTATHICCKAS
3anura. EMKOCTh MPOBOIHUKOB U KOHCHCATOPOB.
OHeprus 3apsLKEHHOr0 KOHICHCATOopa.

DJIEKTPOMATHETH3M

IHocTossHHBII JekTpHYecKnil TOK.CHiia 1
IJIOTHOCTh TOKA. Y paBHEHHE HEMPEPBIBHOCTH IS
IJIOTHOCTH TOKa. 3akoH OMa B UHTErpaIbHOU U
muddepenunansHoi popmax. 3akon xoynsa-Jlenna.
DONeKTpOABIIKYIAs CHJIa HICTOUYHMKA Toka. [IpaBuna
Kupxrooa.

J1eKTPOMATHETH3M

MarnurocraTuka. BeKTop MarHuTHOW UHIYKIIUH.
3akon Ammnepa. Cuna Jlopenta. [[Bmwkenue 3apsaoB B
3IEKTPUUECKUX U MarHUTHBIX MOJsX. 3aKOH buo-
Casapa-Jlanaca. Teopema o HUpKyISLHUH (3aKOH
motHOTO TOKa). Teopema ["aycca.

DJIeKTPOMATHETH3M

DJIEeKTPOMATHUTHAS HHAYKIUS. Y pABHEHUsI
Makcpesuia. OEeHOMEHOIOTHS dIEKTPOMArHUTHON
nHaykuuu. [Ipasuiio JleHna. YpaBHeHue
3JIEKTPOMArHUTHON MHAYKIMHA. CaMOMHIYKIIHSL.
WNuaykruBHOCTH conenona. Pabora no
MEPEMEIICHUIO KOHTYpa C TOKOM B MarHUTHOM TIOJIE.
OHeprus MarHuTHOrO NoJsi. Cucrema ypaBHEHHUN
MakcBesia B HHTErpajibHOU hopMme 1 PU3NUECKUHA
CMBICH BXOJSIINX B HEE ypPaBHEHUI.

Kosae0anusi u BoiHbIl. BoJiHOBasi onTHKa:
I'apmoHn4Yeckue Ko1e0aHust pa3JIMIHOI TPHPOABI.
Bouanbl. [Tpumeps! konedaTeIbHBIX ABHKCHUN
pasnuuHoM Qusrueckoi mpupoasl. KomruiekcHas
(dhopma mpeacTaBICHIUS TAPMOHUYECKIX KOJICOAHHIA.
BekropHoe onmcanue CloxeHus KoJieOaHuii.
BonnoBoe neukenue. Ilnockast rapmoHnyeckast
BOJIHBL. /[JTHA BOJIHBI, BOJJHOBOE YHUCIIO, (ha3zoBas

Chaiin-
npe3eHTanus




CKOPOCTb. Y paBHEHHUE BOJHBL. OHOMEPHOE BOJIHOBOE
ypaBaenue. [lomsgpuzamus BOJH.

Kosaedanus u BoiHbl. BojiHOBasi onTHKA:
DNeKTpOMarHUTHAs BOJIHA KaK PEIICHUE YPaBHEHHIA
Makcsemra. CBOHCTBA 3ICKTPOMAarHUTHBIX BOJIH.
CKOpOCTB pacpOCTpaHEHHS ANEKTPOMArHUTHBIX
BOJIH. DHEPTUs 3JCKTPOMArHUTHBIX BOIH. OO0BEMHAs
IJIOTHOCTB PHEPTUU IJIEKTPOMArHUTHOTO TIOJIS.
Bexrop YMoBa — [lofiHnTiHTa. DIIeKTpOMarHuTHAS
MIPHPOJIa CBETOBBIX BOJIH.

KoJse0anusa 1 BoHLI. BosiHoBasi onTHKA:

HNuTtepdepeHius BoJH. IJICKTPOMAarHATHAS IPUPOIA
CBETOBBIX BOJIH. IHTEp(EpEeHITMOHHOE TOJIE OT ABYX
TOYeYHBIX UCTOUYHUKOB. OnbiT FOHra. UnTepdhepometp
Maiikenpcona. UaTephepeHnrs B TOHKHAX TUICHKAX.

Kone6anus u Bo1HbI. BosiHOBasi onTHKa:
Jduppaxuus BoJH. [Tpunnun I'toiirenca-Openenst.
Hudpakuus OpeHenst Ha TPOCTEUIIHX Tperpaiax.
Hudpakuus Opayarodepa. Judpaxmus Opayarodepa
Ha menu. JndpakunonHas pemeTka Kak
crnekTpanbHbIi pudop. [lousTre o ronorpaduieckom
METOZE NOITYYEHHsI U BOCCTAHOBJICHHS N300paKEeHUI.

Koae0anus 1 BoaHbl. BoiHoBasi onTHKA:

MMoasipusanus BoJH. [lornomenue, nucnepcus,
paccesinue cBeta. Gopma U CTereHb NOJSAPU3ANNAN
MOHOXPOMATHUYCCKUX BOJIH. OHTI/I‘IGCKaSI
anusoTponud. JBymydenpenomienue. OTpaxeHue u
MpeIoMIICHUE CBETa Ha TpaHUIle pa3jelia AByX
OUBJICKTPUKOB. denomeHonorus TIOTJIOILIICHUA N
TUcTiepcuu cBeta. PaccesiHue cpera

dusznyeckas TepMoaMHAMUKA. TepMonnHaMudIeckoe
paBHOBecue U Temrieparypa. HyneBoe Hauano
TEPMOJMHAMUKU. DMIIUPUYECKasl TeMIepaTypHas
mkana. KBa3ucratudeckue nporecchl. Y paBHEHHE
COCTOSIHHA B TepMoanHaMuke. OOpaTumMele u
HeoOpatuMble rporecchl. [lepBoe Havano
TepMOAMHAMUKH. TermnoeMKkocTs. Y paBHeHHe Maiiepa.
Uzoxopuueckuii, n300apuuecKuii, U30TepPMUIECKUH,
aanabaTHYECKUi TIPOIIECCH B UACATBHBIX ra3ax.
[IpeoOpa3oBaHue TEMIOTH B MEXaHUYECKYIO PaboTYy.
Huxn Kapro u ero k03 puiipieHT none3Horo
JEHCTBUSL. DHTPOTIHSL.

Duznyeckas TepMoAMHAMHUKA. /[aBeHre Ta3a ¢
touku 3peHuss MKT. CBsi3b TEIJIOEMKOCTH C YUCIOM
cTerneHel cBo0O Il MOJICKY Ta3a. Paciipenenenue
Makcsera MOJIEKYJT HIeaIbHOTO Ta3a.
OKCIepUMeHTaIbHOE 000CHOBAHUE PACIIPEICIICHUS
Makcsenna. Pacnipenenenue bonbumana u
Oapomerpuueckas Gpopmya. SBIeHUs epeHoca.
Juddysus, TSIIONPOBOIHOCTL, BHYTPEHHEE TPEHHE.

KBantoBas ¢dpusuka. KBaHnToBbIe cBOHCTBA
JIEKTPOMATHUTHOTO u3jaydeHus. TemioBoe

Caaiia-
npe3eHTanus




W3ITy4YeHNE U JTIOMUHECHeHIMs. CrieKTpallbHbIe
XapaKTePUCTUKH TETIOBOTO U3IYIeHHS. 3aKOHBI
Kupxroda, Credana-bonpumMana 1 3aK0H cCMeLICHUS
Buna. A6comotHo uepHoe Teno. Dopmyna Pemes-
JxuHCca 1 «yapTpadroneToBas Karactpoday.
l'unotesa kBanToB. ®opmyna [1nanka. KBanrosoe
00BsICHEHHE 3aKOHOB TEIJIOBOTO M3ITy4eHUSI.

KBantoBas ¢dusuka. KBanTtoBble cBoiicTBA

3J1eKTPOMArHMTHOI0 u3Jjay4eHus. KopmyckynspHo-
BOJIHOBOM Jyanu3m ceera. @otoaddext u ahpdexr
Komnrona. YpaBpaenue DiHIITEHHA 1151
tdotorddexra. OnbiT bote. [laBnenne ceera. DOTOHEI.

KBanToBasi bu3uka. 9J1eMeHTbl KBAaHTOBOI

MexaHuku . KopnyckynsaspHO-BOIHOBOU Ayaanu3M
MHUKPOYACTHIL ¥ €r0 IKCIIEPUMEHTAIBHOE
MOATBEPKIACHUE; IPUHIIUIT HEOIIPEAEIEHHOCTH;
BOJIHOBAs! GyHKIHA, € (PU3NIECKUN CMBICIT,
CTaHJapTHEIE YCIOBUS,; YCIOBUE HOPMHUPOBKH.

KBanToBas ¢pusuka. JieMeHTbI KBAHTOBOI

MexaHnku YpasHenue lllpennnrepa, onHOMeEpHBIE
KBaHTOBO-MEXaHUYECKHUE 3a/1a4H.

KBanToBas ¢u3uka. JDjaeMeHTbl KBAHTOBOH

MexaHukH. [Ipencrasienne GpU3NIeCKUX BETHINH
oneparopamu. COOCTBEHHBIC COCTOSHUSL.
KBanToBanue MmomeHnrta umiynbca. KBaHTOBBIIM
poTartop.

KBanToBasi pusuka. Jj1eMeHTHI CIEKTPOCKOIMNH.
KBanToBo-MexaHH4YeCKO€ ONMHUCAaHUE aTOMOB. ATOM

Bojopoaa. Belpoxxnenusie coctosuus. Pacnipenenenue
IJIOTHOCTH BEPOSITHOCTH. Y POBHHU M CIIEKTPHI
eNOYHBIX MeTayuioB. CriuH 3mekTpoHa. CrinH-
opOuTanpHOE B3auMoieicTBre. MeXaHn4eCcKHid 1
MAarHUTHBI MOMEHT MHOTO3JIEKTPOHHOTO aToMa.

KBanToBasi pusuka. JjieMeHTBI CIEKTPOCKOIMH.
CrtpoeHue aTOMOB U IIEpUOJNYECcKas CUCTEMA
XUMHUYECKuX 3eMeHToB J[.M.Menneneena.
ONTUYCCKUEC KBAHTOBBIC I'CHEPATOPHI

Caaiia-
npe3eHTalus

Anepnas ¢pusnka:

CocTaB aTOMHOrO spa. XapaKTepUCTUKHU sIApa: 3apsl,
Macca, DHEPrus CBS3U HYKJIOHOB. BHIBI W 3aKOHBI
PaIUOAKTUBHOTO U3NMyuYCHUA. SIIepHbIE peaKIUH.
EcrecTBeHHass W HMCKYCCTBEHHAs] PagUOAKTHUBHOCTD.
DyHIaMEHTaJIbHbIE B3aUMOJICUCTBUS U OCHOBHBIE
KJIAaCCHl  DJIEMEHTAPHBIX ~ YacTHI.  YacTHUIBI W
agTryacTunbel.  Jlemronel w  agponel.  KBapkw.
DJeKkTpociiaboe B3auMOICHCTBHE.
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4.3. 3aHATHS CEMMHAPCKOIO THUIIA.

4.3.1.

CemMuHapBI, NPaKTHYeCKUE 3aHATHS.

Ne

pasmena
JUCLIUILINHEI

HaunmeHoBaHIE TeMBI
U KpaTKoe Coep KaHue 3aHATHUS

O0BeM,
aKaj.
Yackl

MNuanoBanmonnas
dhopma

1

Mexanuka. KunemaTuka. OCHOBHbIE KHHEMAaTHYECKHE
XapaKTEePUCTUKH KPUBOJIMHEWHOTO IBUKEHHS: CKOPOCTh U
yckopeHue. HopManbsHOE U TaHT€HIIMAIBHOE YCKOPEHHE.
KunemaTnka BpamaTeasHOro ABMKEHUS.

MexaHHuka. HMHAMHKA. 3akoHel HproTtona. 3akoH
COXpaHEHWs UMITyIIbca. L[eHTp Macc MexaHMYeCKOi CHCTEMEI,
3aKOH JIBIDKCHUS LIEHTpa Macc.

Mexanuka. JIuHaMMKa BpalIaTeJbHOI0 JABUKECHUS.
MomeHT wHepuWu. YpaBHEHHE BpalleHUS TBEPAOTO Tela
BOKPYT  3aKkpemieHHOW ocu. Kwunernueckas  sHeprus
BpallaroLierocst TBEPAOIro Tea.

Mexanuka. JHeprus. Cuna, pabota W TMOTEHIHMAIbHAS
OHEPTH-. KOHCCpBaTI/IBHBIe U HCKOHCCPBATUBHLIC CHJIBIL.
Pabora n kuHeTHUECKast SHEPTusl. 3aKOH COXPaHEHHs HOJHOM
MEXaHUYECKOI YHEPTHH B 10JI€ TOTSHIIHAIBHBIX CHIL.

HNHrepakTuBHOE
3aHATHE
«Konkypc-
COpPEBHOBAHHE)

Mexanuka. KonTposasHas padora

DJIEKTPOMATHETH3M.
Onektpuyeckoe mose. llpuHIMN Cyneprno3uIum.
HAINPSHKEHHOCTH DIIEKTPOCTATUIECKUX TTOJICH.

Pacuer

J1eKTPOMATrHETH3M. Pabora cun QJICKTPOCTAaTUYCCKOI'O

I10JIA. HOTCHL{I/I&J’I moiist. Berauciaenue IIOTCHIIMAJIOB
OJICKTPUYUCCKUX noJjiei. CBs3b HaIMpsKCHHOCTHU U IMOTCHIHAJIA.

JJiekTpomMarHeTusM. 3akoH buo - Casapa - Jlamaci
[Ipyaumn  cynepno3unmu._JlelicTBUe MarHUTHOTO IOJIA H
MIPOBOJHUKH C TOKOM W JABIXKymuecs 3apsansl. Cuma Ammep:
Cuuta Jlopenria.

JIeKTPOMATHETH3M.
SIBneHue 3neKTpoMarHuTHOM UHAYKIUK. 3akoH Dapases.

WnTepakTruBHOE
3aHATHE
«KoHkypc-
COpPEBHOBAHHE»
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Ne O0BeM,
HanmeHnoBanne Temsl VHHOBanMoHHast
pazaena aKa.
U KpaTKOEe COACp)KaHUe 3aHATHS ¢dhopma
JUCLUIUINHBI 9ackl
3 . 2
KoJie6anus u BoJHbI. BoiHoBasi onTuka. VneanbHeli
rapMoHUYecKui ocumsitop. CrnoxkeHne KojaeOaHui.
YpaBHEHHE U XapaKTEePUCTUKU BOJIH. DJIEKTPOMATrHUTHBIE
BOJIHBI
3 KoJie6anus u BoJiHbl. BoiHOBasi onTHKA. 2
Hntepdepennus ceera.
3 KoJsie6anus u BoJnbl. BotHoBasi onTuka. 2
Hudpaxnus ceeta. ndpakunonHas pemertka. [lomsapuzanus
CBeTa.
3 KoJsie6anus u BoJnbl. BotHoBasi onTuka. 2
KontponbHas pabora
) KBanToBas onTuka. TemnoBoe u3iny4eHue. 2 WHTepakTHBHOE
Xapakrepuctuku. OcHoBHbIE 3ak0HBI. DopMyia [Tnanka 3aHSTHE
«Konkypc-
COpPEBHOBAHHE»
5 KBanrtoBas ontuka. Dotorddexr. ddpdpext Komnrona. 2
TopMo3HOE PEHTTE€HOBCKOE H3ITyUCHUE
5 OCHOBBI KBAHTOBOH MEXaHUKH. 2
Bonns! ne bpoiins. CooTHomeHue HeonpeaeaIeHHOCTEN.
5 OCHOBBI KBAHTOBOH MEXaHUKH. 2
OnHOMepHbIE KBAHTOBOMEXaHUYECKHUE 3aJa4H.
[IpsiMoyrosibHas MOTEHIMATIbHAS IMa, CTYIIeHb, Oapbep.
5 OCHOBBI KBAHTOBOH MEXaHUKH. 2

Mexanndyeckuil 1 MAarHUTHBI MOMEHT MHOT'O3JIEKTPOHHOTO

aTroma.3acTporKa JIEKTPOHHBIX 000JI0UEK.
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4.3.2. JJabopaTopHbIe 3aHATHSA.

Ne Obwem, | [Ipumeuanue
HanmeHnoBaHME TEMBI
pasnena aKas.
U KpaTKOEe COACp)KaHUe 3aHITHS
JMCIUTUTAHBI 9achl
1 Mexannka. Jlexyus: «OCHOBHBIE CBeACHHUSI 00 00paboTKe 2
U3MEPEHUH B PU3NIECKOM MTPAKTHKYME»
1 Mexanuka. Beimonnenue nabopatopHoii paboThI 1o 2
BBIYUCIICHHUIO TIOTPELIHOCTEH
1 Mexannka. Bemmonaenne 2x 1abopaTopHBIX paboT 1mo 4
MeXaHUKe
1 Mexanuka. Komnoksuym 2
2 OJIEKTPOMArHETU3M. 8
BrimonmHeHme ByX J1ab0paTopHBIX padoT 1Mo
ANEKTPOMArHETH3MY
3 Kone6anus 1 BoHbl. BoHoBas onrtuka. 8
BrimonHeHne AByX 1a00paTOPHBIX PaOOT MO BOJHOBOM
OIITHKE
3 Kounebanus u BosiHbL. BostHOBas onTHKA. 2
KomnnoxBruyM 1Mo BOJTHOBOW OMNTHKE
5 KBanrtoBas onrtuka. BeinonHnenue 2-x 1abopaTOpHBIX paboT 8
110 KBaHTOBOW ONTHKE M CIIEKTPOCKOITUH
4.4. CamocTrosiTe/bHAsA PAa60TAa 00YYAIOLIUXCS
Ne O0newM,
pasznena [Tepeuens BOITpOCOB AJIst aKaj. dopma KOHTPOJIS
JUCLUIUIMHBL | CAMOCTOSITEIbHOTO U3YUYEHHUSI 4achl
1 Mexanuka MpoBepKa
JBMKeHNE Ten ¢ epeMEHHON MacCoi. 20 WHIUBUTY JIbHBIX
JIBMOKEHYE B TIOJIC IICHTPATBHBIX CHIL. 3aZlaHnun
3akonsl Kemurepa.
CronkHoBenus Test.  Heympyroe u
a0COJIIOTHO YIPYTo€ CTOJIKHOBEHHE.
Ynpyrue HanpspkeHus U gedopMaiii B
TBepaoM Tene. 3akoH I'yka. Moaynb
IOnra. Koadumuenr Ilyaccona.
OHeprus ynpyrux aepopmanuii TBepaoro
Tena.
2 DJICKTPOMArHETU3M: MpOBEpKa
21 WHIUBHIYaJIbHBIX
['paHWYHBIC YCIIOBHS JUIS BEKTOPOB 3a1aHul
HAINPSHKEHHOCTH JIEKTPUYECKOT0 MO U
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AIIEKTPUIECKOTO CMEILICHHS.
[Ipasuna Kupxroda.

JIBrKeHME 3apsKCHHBIX YACTHIL B
ANIEKTPUICCKUX U MATHUTHBIX TOJISIX.
Oddekt Xoma 1 ero NpuMEHEHHE.
JlnamarHeTvky, napaMarHeTUKH U
(deppomarHeTuku. ['paHYHBIE YCIOBHS
Ha TIOBEPXHOCTH pa3jieia JIByX

MarHeTHKOB.

Pusznyeckas TEPMOIUHAMUKA. 5 IIPOBEpKa
Anunabatnyeckuit mpouecc. [IpeodbpazoBanue VHAWBHTyJIbHBIX
TEIUIOTHI B MEXaHW4YecKyto padoty. Lluki 3aJlaHuil-

Kapno u ero ko3¢ duimerT noae3Horo
neiictBusi. DuTponus. OOpaTHUMbIe U
HeoOpaTHMBbIE TIPOLIECCHI. 3aKOH BO3pPAaCTaHUs
SHTPOIHH.
20 MpOBEpKa

Bonnosas ontuka J[udpakunonnas VHJUBUyJIbHBIX
peleTKa Kak CleKTpabHbIH Mpruoop. 3aJlaHui
HacTUYHO-IOIAPU30OBAHHBINA CBET.

HopmanbHas 1 aHoManbHasi TUCIIEPCHH,
paccesiHHe, IOIJIOIIEHUE CBETA, OJIIPU3ALIUL
CBETa
20
KBanToBas ¢usuka.OxHOMEPHBIH IIpOBEpPKaA
MOTEHIUANBHBIN TIOpor U 6apwep. [IpuHIuI WH/IUBUIYaTbHBIX
[Maymu. 3acTpoiika 3IeKTPOHHBIX 000JI0YEK. 3a1aHui
CrieKTpbl MOJIEKYT
5 MIpOBEpPKa
®usznka sapa 1 3JIeMEHTapPHBIX YaCTHUI] WHIUBUAYATBHBIX
3alaHuN

CnouH 1 MarHUTHBIM MOMEHT siipa. CBolicTBa
1 OOMEHHBIN XapakTep SACPHBIX CHIL.
EcTtecTBenHas u uCKycCTBEHHAS
PaguOaKTUBHOCTG. VICTOUHUKH
PaINOAKTUBHBIX U3TYyUYEHUH.
Pamgmonsoronuslii aHaimms. 3aKOHBL
COXpaHEHUS B SIEPHBIX PEAKITHSIX.

4.4.1. TeMbl KOHTPOJIbHBIX PadoT

e Mexanuka
o Konebanus u BonHEBL. BomHoBas onTuka.

5. IlepeyeHb y4eOHO-METOAMYECKOT0 0OecneyeHus JAJIsi CaMOCTOSITEeILHOI PadoThI
00y4YaIIHUXCS M0 TUCHHILINHE.
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Metoanyeckue yKkazaHus Al 00y4Jaromuxcst 10 OPraHU3aIi CaMOCTOSTEIbHON paboThI
Mo JWCIMIUINHE, BKIIOYas IEpPeUYeHb TEM CaMOCTOSTEIBbHON paboThl, (OpMBI TEKYIIEro
KOHTPOJISI 10 JIUCIHMIUIMHE W TPeOOBaHHMS K WX BBINOJHEHHIO pPa3MEIICHbl B 3JIEKTPOHHON
nH(HOPMAIIMOHHO-00pa30BaTEIHLHOM cpene CIIGI' TU(TY) Ha caiite Menus:
http://media.technolog.edu.ru

6. @DoHJ OLIEHOYHBIX CpeacTB AJisl MIPOBEACHUA HpOMe)KyTO‘lHOﬁ aTTeCTallumn

CBOEBpEMEHHOE BBINOJIHEHHE OOYYAIOLIUMCS MEPONPHUITUN TEKYLIEro KOHTPOJIS
MIO3BOJIIET MPEBBICUTH (JOCTUTHYTh) IOPOTOBBIM YpOBEHBb («YIOBJIETBOPUTEIBHO») OCBOEHUS
IPEIYCMOTPEHHBIX 3JIEMEHTOB KOMIIETEHIMH.

Pe3ynbrarhl OUCHUIUIMHBI CUYMTAIOTCS JOCTUTHYTBIMH, €CIM JUISI BCEX DJIEMEHTOB
KOMIIETEHIIMH MPEBBIIEH (JOCTUTHYT) MOPOTOBBIN YPOBEHb OCBOECHUSI KOMIIETEHIIMH HA JAaHHOM
JTarme.

IIpomerxyTouHas arTecTanys N0 AUCHUIUIMHE IPOBOAUTCS B (pOpME 3K3aMEHOB.

IIpu cpaue sKk3aMeHa CTYyAEHT IOIy4aeT JBa TEOPETUYECKUX BOIPOCa U 3ajady W3
HepevHs BOIPOCOB JUIsl 9K3aMEHa, BPEMsl ITOATOTOBKH CTYJ€HTa K YCTHOMY OTBETY - 110 45 MUH.

[IpuMepsl BADpHAHTOB BONMPOCOB HA 3a4eTe:

Bapuant Ne 1

1. 3anummre OCHOBHOE YypaBHGHHWE IUHAMHUKH BpALIaTENIbHOTO [BI)KEHUS TBEpAOIO Tela.
Hanumure ypaBHEHHE MOMEHTOB.

2. beckoHeuHass IUIOCKOCTb HECET 3apsl, PAaBHOMEPHO PpACIpENENECHHBI C MOBEPXHOCTHOM
nnotHocTHI0 1 MKK1/M%. Ha HEKOTOPOM PACCTOSHUH OT INTOCKOCTH TAPAUIENbHO el PACTIONOKEH
Kpyr paanycoMm 10 cM. BEIYHCTUTE TOTOK BEKTOpA HANPSHKEHHOCTH 3JIEKTPUYECKOTO MO Yepe3
3TOT KPYT.

IIpumep BapuaHTa BONPOCOB HA IK3aMeHe:

Bapuant Ne 1

CBs13b MEX/y CHJION ¥ TOTEHIMAIBHOM DHEpPruen. ['pajreHT cKaIsipHOH QYHKITHH.

3akoH buo — CaBapa — Jlanmaca u ero npuMeHeHHe K pacyéTy MarHUTHOTO TOJIS
MPSIMOJIMHEWHOT O ITPOBOJHUKA C TOKOM.

3. beckoHedHas MIOCKOCTh HECET 3apsiJl, PABHOMEPHO paclpeleIeHHbIH ¢ TOBEPXHOCTHON
motHOCTEI0 1 MKK1/M®. Ha HEKOTOPOM PacCTOSHAM OT IUTOCKOCTH MapalIebHO eif
pacmoiokeH KpyT paguycoMm 10 cM. BEUHUCIUTE MOTOK BEKTOpa HAPSIKEHHOCTH
UIEKTPUUECKOT0 MO YEPE3 3TOT KPYT.

7. llepevyeHb y4eOHBIX U3IAHUH, HEO0OXO0AMMBIX 1JISI OCBOCHUS JUCIUIIJIMHBI.

a) TICYaTHBIC U3TaHUS
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10.

11.

CagenneB,l.B. Kypc obmielt ¢pusuku : yaebHoe nmocobue : B 4-x k. T. 1. Mexanuka / 1. B.
Cagenbes. - 5-¢ uz ., ucnp. . — Cankr-IlerepOypr, Mocksa ; Kpacuonap : Jlans, 2011. — 336
c. - ISBN 978-5-8114-1207-5

CagenweB,11.B. Kypc o6mieii pusmku : yaebHoe mocobue : B 4-X kH. T. 2 . DIeKTpu4IecTBO U
maraetusm / U. B. CaBenbes. - 5-¢ usn., ucmp. . - Cankr-IlerepOypr, Mocksa ; KpacHoxap:
Jlanp, 2011. — 342 c. -ISBN 978-5-8114-1208-2 .

CagenneB,l.B. Kypc obmieit ¢pusuku : yaedbHoe nocodue : B 4-x k. T. 3. MonekynspHas
¢usuka u repmonunamuka/ M. B. CaBenbes. - 5-¢ uzg., ucnp. . - Cankr-IlerepOypr, Mocksa
; Kpacnonap: Jlans, 2011. —208 c. - ISBN 978-5-8114-1209-9.

CagenweB,1.B. Kypc o6mieii pusuku : yaedbHoe mocobue : B 4-x kH. T. 4 . Bonmubl. OnTuka.
/ N. B. CaBenbeB. - 5-¢ usn., uctp. . - Cankr-Ilerepoypr, Mocksa ; Kpacnonap: Jlans, 2011.
—251 c .- ISBN 978-5-8114-1210-5
Bamumes M.I'. Kypc o6meli ¢pusuku : YueObHOe mocodue AJis BY30B 110 TEXHHUUYECKUM
HaIpaBJICHUSM IMOATOTOBKH | cniennaibHocTsM / M. I'. Banumes, A. A. TloB3uep. - 2-¢ u3n.,
ctep. - Cankr-Ilerepoypr, Mocksa ; Kpacnonap: Jlans, 2010. - 573 c. : wi. - (YueOHUKH 11
By30B. CnieninansHas aureparypa). - ISBN 978-5-8114-0820-7
CrapoBukoB, M.M. BBenenue B 3KcrepUMEHTalbHYIO (QU3UKY : ydeOHoe mocobue/ M.U.
CraposukoB. - Caukt-IletepOypr, Mocksa ; Kpacnonap : Jlans, 2008. - 235 ¢. - (Y4eOHuKH
it By3oB. CrierianbHas aureparypa) - ISBN 978-5-8114-0862-7

Oupranr, E.B. PykoBoACTBO Kk perieHuio 3aaa4 no Kypcy oouieit ¢pusuku : yaueGHoe nmocoodue
JUISL BY30B 110 TEXHUYECKHM U TEXHOJOTMYECKUM HaIlpaBJIEHUAM U crenuanbHocTsM/ E.B.
@upranr. - 3-¢ u3j., crep.. - Cankr-IletepOypr, Mocksa ; Kpacnonap: Jlans, 2009. - 348 c. -
(YueOuuku st By30B. CrienmanbHast muteparypa). . - ISBN 978-5-8114-0765-1

W3ydyeHue BpalleHHs IUIOCKOCTH TNOJSpPHU3alMM CBeTa @ METOAMYECKHE YKa3aHMs K
nabopatopHoit padore Ne 57 / C.B. Xorynnona, B.B. brnarosemenckuii, b.b. bonotos, B.H.
CkoOeneB ; MunucrepctBo oOpa3oBanus u Hayku Poccuiickoit ®enepauun, CaHKT-
[TerepOyprckuii  roCcyqapCTBEHHBIM  TEXHOJOTHYECKUM  MHCTHTYT (TeXHUYECKUI
yauBepceuteT). Kadenpa obmeit ¢usuku. — Cankr-Ilerepoypr: CIIOI' TU(TY)., 2015. — 22 c.

[TpoBepka 3akoHa Maioca : MeTOAMYECKHE YKa3aHUs K JlabopartopHoit padote Ne 56 / C.B.
XorynnoBa, B.B. bmarosemenckuii, b.b. bomoroB, B.H. CkoGeneB ; MwuHHCTEpCTBO
oOpa3zoBanus u Hayku Poccuiickoit ®eneparun, Cankt-IlerepOyprekuii rocynapcTBEHHbBIN
TEXHOJIOTUYECKUN HHCTUTYT (TexHuueckuil yHuBepcurter). Kadenpa obmeit ¢usmku. —
Canxkr-IlerepOypr: CIIGI TU(TYVY)., 2015. — 18 c.

bnarosemenckuii, B.B. MccnenoBanue CnexkTpoB IOINIOIIEHHS PACTBOPOB OPraHUYECKUX
MOJIEKYJI. METOJJMUECKHe yKazaHus K JabopatopHoit padote Ne 90 / B.B. biarosermenckui,
A.B. benskos, C.B.Xorynnosa; MunucrepcTBO o00pa3oBaHuss U Hayku Poccuiickoi
Oeneparun, Cankr-lIlerepOyprckuif  rocy1apCTBEHHBIH — TEXHOJIOTMYECKMH  MHCTUTYT
(rexnnueckuit  yHuBepcuteT). Kadenpa oOmeit ¢usuxu. — Cankr-IlerepOypr:
CII6I'TU(TY)., 2015. - 26 c.

ApepmmHa, I'.I'. M3yueHue nucnepcuu cBeTa B BewlecTBE . MeToAuYecKHe yKa3aHUs K
nabopatopHoit pabore Ne 68 /I.I. Asepmmnua, A.B. bemikos, O.I1. Illycrpona;
MunucrepcTBo oOpa3zoBanusi U Hayku Poccmiickoit ®enepanun, Cankr-IlerepOyprekuii
TOCYJapPCTBEHHBIN TEXHOJOTMYECKUH WHCTUTYT (TeXxHHYeckuit yHuBepcuteT). Kadenpa
obmeli ¢uszuku. — Cankr-IlerepOypr: CIIOI TU(TY)., 2014. — 18 c.
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12.

13.

14.

15.

16.

17.

18.

19.

Janunpuenko, B. I. Onpenenenue oTHOIIEHUS 3aps/ia 3JIEKTPOHA K €r0 MAacCe ¢ MOMOIIbIO

MarHeTpoHa : METOJUYECKHe yKa3aHus K jabopatopHoit padore Ne 33 / B. I'. Jlanunp4eHko,
JI. H. KaypoBa ; MunuctepcTtBo oOpa3oBanus u Hayku Poccuiickoit ®enepammu, CaHKT-
[lerepOyprckuif  rocyqapCTBEHHBIM ~ TEXHOJOTMYECKUM  HMHCTHUTYT (TeXHUYECKUI
yauBepcureT). Kadenpa obmeit ¢pusuku. — Cankr-IlerepOypr: CIIGI TU(TY)., 2014. — 21 c.

bonotos, b.b. fIBneHuss 351eKTPOMAarHUTHOM WHIYKLHMM U CAMOMHAYKIIMM : METOAUYECKHUE
yKaszaHus K naboparoproit padote Ne 39 / b. b. bonoros, A. B. benskos, O. I1. Illyctposa ;

MunucrepcTtBo oOpa3zoBanusi M Hayku Poccmiickoit ®enepanun, Cankr-IlerepOyprcekuii
rOCy/IapCTBEHHBI TEXHOJOTMYECKHM HHCTUTYT (TexHuueckuil yHuBepcuter). Kadenpa
obmeli ¢uzuku. — Cankr-IlerepOypr: CIIOI TU(TY)., 2014. — 23 c.

KepnoBoit, A.M. M3mMepenue HATUHBI CBETOBOW BOJHBI MPU IMOMOIIU AU(PPAKIIHOHHON
pEIIeTKH : METOJUYECKHe yYKa3aHus K JlabopaTopHoi pabote Ne 54 / A. U. Kepuosoii, C. B.
Hpsiuenko ; MunucrepctBo oOpa3oBanuss u Hayku Poccuiickoit @enepauuu, CaHKT-
[letepOyprckuii  rocyJapCTBEHHBIM  TEXHOJOTHYECKHH  HMHCTUTYT  (TEXHUYECKHA
yauBepcureT). Kadenpa obmeit ¢pusuku. — Cankr-IlerepOypr: CIIGI TU(TY)., 2014. — 22 c.

HccnenoBanue rupockonuyeckoro 3@dekxra: MeToIuYecKue yKa3zaHUs K JlabopaTopHOU
pabore /  B.I'. J[lanunbuenko, C.B. J[Ipsuenko, A.M. Kepnopoii, HO.P. Pynaxos;
MunucrepctBo oOpasoBanusi u Hayku Poccuiickori ®eneparnym, Canxt-IlerepOyprekuid
TOCY/IapCTBEHHBI TEXHOJOTHYECCKHA WHCTUTYT (TeXHWUYeCKHWid yHuBepcuteT). Kadenpa
obmert ¢uszuku. — Cankt-IlerepOypr: CIIOI TU(TVY)., 2013. — 15 c.

Uuobucos, A.I'. dotoanexkTpuueckuil >3pPeKkT MEeToAUUYECKHE YyKa3zaHUs K JabopaTopHOM
pabore Ne 59 / A.I'. Yubucos, O.I1. lllycrposa, B.B. bmarosemnienckuit ; MuHuctepcTBo
oOpazoBanus u Hayku Poccuiickoii @enepaunn, Cankr-IlerepOyprekuii rocyaapcTBEHHBIH
TEXHOJIOTMYECKUM HMHCTUTYT (TexHHueckui yHuBepcuteT). Kadenpa obmelt ¢usuku. —
Cankr-IlerepOypr: CIIGI TU(TY)., 2013. - 22 c.

Yubucos, A.I'. OnpeneneHue TOPU30HTATHLHOM COCTABISIONICH MAarHUTHOTO TOJIA 3eMIH !
Meroanueckue ykazanus K saboparoproii padote Ne 31/ A.I'. Yubucos, JI.H. Kaypoga,
O.I1. OlyctpoBa, B.B. ; MunuctepctBo oOpa3oBanusi u Hayku Poccuiickoit denepauuu,
Cankr-IlerepOyprckuif  TOCYJapCTBEHHBIM TEXHOJOTHYECKHH WHCTUTYT (TEXHHYECKHUN
yauBepcureT). Kadenpa obmeit ¢pusuku. — Cankr-IlerepOypr: CIIGI TU(TY)., 2013. — 18 c.

XotyHuoBa, C.B. M3yyeHue 3aKOHOB TEIUIOBOTO M3JIyYEHHMs] METOAMYECKHE YKa3zaHHUs K
naboparoproit padore Ne 58/ C.B. Xorynnosa, B.B. bnarosemenckuii, B.H. Cxobenes ;
MunucrepctBo oOpasoBanusi u Hayku Poccuiickoit ®enepanun, Canxt-IlerepOyprekuit
rOCyJapCTBEHHBIN TEXHOJIOIMYECKHM MHCTUTYT (TexHuueckuid yHuBepcuteT). Kadenpa
oOmieit ¢uszuxkn. —  Cankr-IlerepOypr:  CIIOI'TU(TY)., 2012. - 21 ..

XotyHuoBa, C.B. M3ydyeHue »JIEeKTPOCTATUYECKUX TOJeH Ha Mozenu . Meronndeckue
yKazaHus K J1aboparopHoit padore Ne21 / Xorynnosa C.B.,bnarosemenckuii B.B., CkoOenes
B.H. ; MunucrepctBo o0pazoBanuss u Hayku Poccuiickoit ®enepauuu, CaHKT-
[leTepOyprckuii  rocyqapCTBEHHBIM  TEXHOJNOTHYECKUW  WHCTHTYT (TexHUYECKUi
yauBepcureT). Kadpenpa obmeit ¢pusuku. — Cankr-IlerepOypr: CIIGI TU(TY)., 2012. — 15 c.
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Bonwskenmreiin, B.C. COopHUK 3a1a4 1o o01memMy Kypcy Gu3nku: yued. mocodue s TeXH.
By30B / B.C. Bonbkenmreitn — Cankr-IletepOypr.: Kuwxnbiii mup, 2005. — 326¢. -- ISBN 5-
86457-2357-7

Hernad, A.A. Kypc dusuku : YueGHOe mocodue st BTy30B / A.A. [letnad, b.M. SAABopckwii.
— 10-e usn., crep. — MockBa:: Academia, 2015. — 720 c. . - (Boiciiee oOpa3oBanue). -
ISBN 978-5-4468-2291-1

WBanos, A.Jl. Monekynspras pusuka: MeTogudeckue yka3anusi K 1abopaTopHbIM paboTam /
A.Jl. UBanoB, B.B. Kammer, B.b. OcrameB; ; MuHUCTEPCTBO 00pa3oBaHHs U HAYKH
Poccuiickoit ®@eneparun, Cankr-lIlerepOyprckuii rocy1apCTBEHHBI TEXHOJIOTMYECKHNA
UHCTUTYT (TexHuueckuid yHuepcuter). Kadenpa obmeit ¢usuku. — Cankr-IlerepOypr:
CIIGI' TU(TY)., 2005. — 49 c.

Hynmaukosa, T.A. Onpenenenue TemrepaTypbl HUTH JIAMITBI HAKAJTUBAHUS : METOJTUYCCKHC
yKazaHus K jaboparopHoii pabore Ne23/ T.A. lynnukosa, B.b. Ocrames ; MuHUCTEPCTBO
oOpa3oBanus u Hayku Poccuiickoii @enepaunn, Cankt-IlerepOyprekuii rocyaapcTBEHHBIN
TEXHOJIOTUYECKU HHCTUTYT (TexHHueckud yHuBepcuteT). Kadenpa oOmeit  ¢usuku. —
Cankr-IlerepOypr: CIIGI TU(TY)., 2011. — 10 c.

HynuukoBa, T.A. UnTepdepeniius cBera B TOHKUX IUIeHKax. [logockl paBHOM TOJIIMHEIL.
Konbia HeloToHa : mMeroauueckue ykazaHusi K jabopatopHoit pabore / T.A. JlynHukosa,
B.b. OcrameB ; MunucrepctBo oOpa3oBanusi u Hayku Poccuiickoit ®@enepanuu, CaHKT-
[TeTepOyprekuit FOCYJIapCTBEHHBIA  TEXHOJIOTUYECKUN  HMHCTUTYT (TeXHUYECKUit
yauBepcureT). Kadenpa odmeii ¢usuku. — Cankr-IlerepOypr: CIIOGI TU(TY)., 2011. — 10
c.

HynunukoBa, T.A. M3ydyenue uHTepdepeHLUH cBeTa Npu momouu Ounpusmsl dpenens :
METOMYECKHe yKazaHus K jJabopatopHoi padore Ne52 / T.A. lyaaukosa, B.b. Ocrarnes ;
MunuctepctBo obOpa3oBanus u Hayku Poccuiickoit ®enepanuu, Cankt-IletepOyprekuit
TOCYJAPCTBEHHBIN TEXHOJOTUYECKUH HWHCTUTYT (TexHuueckuit yHuBepcuteT). Kadenpa
obuieit ¢usuku. — Cankr-IlerepOypr: CIIOI TU(TY)., 2011. — 14 c.

bonoroB Bb.b. fIBieHus 31€KTpOMarHUTHOW HMHAYKIMM M CaMOMHAYKIMU: METOAUYECKHE
yKkazaHusg Kk JsabopatopHoil pabore /b.b. bomoros, A. B. bemsxos O.II. llycrposa ;
MunucrepctBo obOpazoBanuss U Hayku Poccuiickoin @enepanuu, Cankt-llerepOyprekumii
rOCYJapCTBEHHBIN TEXHOJIOTMYECKHH MHCTHTYT (TexHuueckuil yHuepcuteT). Kadenpa
obmeit ¢usuku. — Cankr-Ilerepoypr: CIIOI' TU(TY)., 2014. - 23 c. :

MexaHunKa MOCTynaTeJIbHOTO M BpallaTeIbHOTO IBMKEHUS : yueOHoe nocodue / O. I1.
HlyctpoBa ,A.B. bensikos, A.Jl . IBaHOB; MUHHUCTEPCTBO 00pa3oBaHMs U HAYKU
Poccuiickoit ®enepannu, Cankr-IletepOyprekuii rocy1apcTBeHHBIH TEXHOIOIMYECKHHA
UHCTUTYT (TexHu4yeckuil ynusepcutet). Kadenpa odmeit ¢pusuku. — Cankr-IlerepOypr:
CII6I'TU(TY)., 2018. - 29 c.

Mexanuka kojebaTenbHOTO JABMKEHU | yueOHoe mocoodue / M. A. KysHos, A.B. bemsikos;
O.I1. UlyctpoBa, A.Jl. IBaHOB ; MuHHKCTEpCTBO 00pazoBaHus U Hayku Poccuiickoit
®eneparun, Cankt-IlerepOyprekuii rocy1apCTBEHHBIH TEXHOJIOTHYECKUNA HHCTUTYT
(texanueckuii yauepcutet). Kadenpa odmeit duszuku. — Cankr-IleTepOypr:

CII6I' TU(TY)., 2018. - 22 c.
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31.

32.

33.

34.

35.

36.

W3ydeHnne ranpBaHomeTpa. Mcnonb3oBaHue €ro B Ka4eCTBE aMIIEPMETPA U BOJIBTMETPA

: [Ipaktukym / b. b. bonoros , C.B. Xorynnosa, B.B. brarosemenckuii, B.H. CxoGernes ;
MunucrepctBo 0oOpa3oBanus U Hayku Poccuiickoit @enepannu, Cankt-IlerepOyprekuit
rOCY/IapCTBEHHBIN TEXHOJIOTHUECKUN HHCTHTYT (TeXHUUECKU yHuBepcuTeT). Kademnpa
obmeit ¢usuku. — Cankr-IlerepOypr: CIIOI TU(TY)., 2017. - 21 c.

N3yuenne cnektpa aroma Bogopoaa : Ilpaktukym / C. B. Xotynuosa, b.b. bonotos, B.B.
Bbnarosemenckuii ; MunucrepcTBo oOpasoBanus u Hayku Poccuiickoii @enepanuu, CaHKT-
[TerepOyprckuii rocyaapCTBEHHBIM TEXHOJIOTHYECKUN HHCTUTYT (TEXHUYCCKUN
yauBepcuteT). Kadenpa obmeit ¢usuku. — Cankr-Ilerepoypr: CIIGI' TU(TY)., 2017. - 17 c.

HIycrposa O.I1. I'pagynpoBka monoxpomaropa : Ilpaktukym / O. I1. llyctposa, A. B.
benskos, A. JI. UBanos ; MunuctepcTBo 00pazoBanus u Hayku Poccuiickoit denepanum,
Cankr-IlerepOyprckuit rocy1apcTBEHHBIN TEXHOIOTUYECKUI HHCTUTYT (TEXHUYECKUIN
yauBepeuteT). Kadenpa obmet dusuku. — Cankr-IlerepOypr: CIIOI TU(TY)., 2016. - 18 c.

Hponos, N.E. Mexanuka : OcroBHble 3akoHbl / U.E. UpogoB. — 7-e u3z., crep. — M.ockBa:
BMHOM. JIa6oparopus 3uanuii, 2005. — 309 c. - ISBN 5-94774-196-2 :

Hponos, N.E. BomHossie mponecchl : OcnoBHble 3akonbl / U.E. Mponos. — 2-e uza., pom. —
Mocksa: BUHOM. JlabopaTtopust 3nanuii, 2004. — 263 c. -- ISBN 94774-008-7

Hponos, N.E. ®uzuka makpocuctem : OcHoBHbIe 3ak0oHbI / W.E. UponoB. — 2-e u3zn., mom. —
Mocksa: BUHOM. Jla6opatopus 3uanuii, 2004. — 207 c.-_ ISBN 5-94774-122-9

Hponos, N.E. KanroBast ¢usuka : OcnoBHble 3akoHbl / W.E. UpomoB. — 2-e uzn., mom. —
Mocksa: BUHOM. Jlabopatopus 3nanuii, 2004. — 256 c. - ISBN 5-94774-058-3

Uponos, U.E. Dnextpomaruerusm : OCHOBHbIE 3aKOHBI: yueOHOe nmocobue g By3oB / M.E.
Hponos. — 5-¢ m3a. — Mocksa: BUHOM. Jlabopatopus 3uanuii, 2006. — 319 c¢. - ISBN 5-
94774-395-7

B) IJIEKTPOHHLIE y‘leﬁ]—lble H3TaHUuA

1. BnarosemieHckuii , B.B. V3yuenune CriekTpoB MpoIycKaHus HHTEPHEPSHIIMOHHBIX
W CTEKJISTHHBIX cBeTOQMIBTPOB : yuyeOHoe mocobue / B. B. biarosemenckuii, C. B.
XotyHnosa, b. b. bonoros ; MunuctepcTBo o0pa3oBanus u Hayku Poccuiickoit @eneparum,
Cankr-IlerepOyprekuii rocy1apcTBEHHBIH TEXHOJIOTUYECKUN MHCTUTYT (TEXHUYECKUH
yauBepcutet). Kadenpa obmeit ¢pusuku. — Cankr-I[letepoypr: CITOI TU(TY)., 2019.-18 c.
//CII6I' TU. Dnextponnas oudnmoreka.-URL:http://technolog.bibliotech.ru(nata oopamenus:
12.03.2021).-Pesxum moctyna: 1uist 3aperuCTPUPOBAHHBIX MOJIb30BATEIICH.

2. XKepnosoii, A.W. 3mepenne HAMarHMueHHOCTH BEILIECTB METOJIOM SIIEPHOI'0 MATHUTHOT'O
pe3oHaHnca : yueOHoe mocooue / A. W. XKepuosoii, C. B. [IpsueHko ; MHUHHCTEPCTBO
oOpa3zoBanus u Hayku Poccuiickoit deaeparyn, Cankt-IleTepOyprekuii rocyqapcTBEHHBIN
TEXHOJOTMYECKUH MHCTUTYT (TexHuuecknuii yausepcureT). Kadenpa obmierr pusuku. —
Cankr-IlerepOypr: CIIOI' TU(TY)., 2019.-22 c. //CII6I TU. Dnextponnas 6ubanoTeka.-
URL:http://technolog.bibliotech.ru (mara o6pamenus: 12.01.2021).-Pexxum moctyma: s
3apETUCTPUPOBAHHBIX TOIb30BaTEICH.

3. .M3yueHwue BpamieHuUs INIOCKOCTH MOJSIPH3ALIMH CBETa : METOANYeCKHe YKa3aHusI K
naboparopHoit padore Ne 57 / C.B. XotyHnmosa, B.B. bnarosemenckwuii, b.b. bomotos, B.H.
Cko0erneB ; MuHHCTEPCTBO 00pa3oBaHus v Hayku Poccuiickoit ®enepanmu, CaHKT-
[TerepOyprckuii rocy1apCTBEHHBIN TEXHOJIOTHISCKHA WHCTUTYT (TEXHIUUSCKIH
yauBepcuter). Kadeapa odmelt ¢uszuku. — Cankr-IlerepOypr: CIIGI TU(TY)., 2015.-22 c.
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//CII6I TU. Dnexrponnas oubmmnoreka.-URL:http://technolog.bibliotech.ru(mara obpamenms:
12.03.2021).-Peskum gocTyra: 1uisi 3aperuCTPUPOBAHHBIX MOJIb30BATEIICH.

[TpoBepka 3akona Maioca : Metoandeckue ykazanus K 1aboparopHoit padore Ne 56
/ C.B. XoryHnuoBa, B.B. brarosemenckuii, b.b. bonoros, B.H. Cxobernes ;
MunucrepcTBo 00pa3oBanus u Hayku Poccuiickoii @enepanum, CaHKT-
[TerepOyprckuii rocyJapCTBEHHBIN TEXHOJIOTHYSCKUM HHCTUTYT (TEXHUYECKUMA
yauBepcuter). Kadenpa odmeit ¢pusuku. — Cankr-Ilerepoypr: CITIOI TU(TY).,
2015.-18 c. //CII6I' TU. DnexkTpoHHas 0MOJIMOTEKA. -
URL.:http://technolog.bibliotech.ru(nara o6paruenus: 12.03.2021).-Pesxxum gocrymna:
JUTS 3apErUCTPUPOBAHHBIX MOJI30BATENCH.

bnarosemenckuii, B.B. UccnenoBanne ciekTpoB MOTIIOMIEHUS pACTBOPOB
OpraHuYecKux MoJieKys: Meronndeckue yka3aHus K gabopatopHoii padore Ne 90 /
B.B. brarosemienckuii, A.B. benskos, C.B.XoTtyHoBa; MuHucTepcTBO 00pa3oBaHus
u Hayku Poccuiickoit ®enepanuu, Cankt-IleTepOyprekuil rocyaapcTBeHHBIH
TEXHOJIOTUIECKUN MHCTUTYT (TeXHU4eCcKui yHuBepcuter). Kadenpa obmeit pusuxmu.
— Cankr-IlerepOypr: CIIOI TU(TY)., 2015.-16 c. /CII6I TU. DnekrporHas
oubmmoreka.-URL:http://technolog.bibliotech.ru(nara oopamenwus: 12.03.2021).-
Pexum noctyna: aiis 3aperucTpupoBaHHBIX 110JIb30BATEIEN.

AgepmmHa, ['.I'. U3ydyenue aucriepcun cBeTa B BEWECTBE | MeToauyecKue yKa3aHus
k nmaboparopnoit pabore Ne 68 /I".I". Apepnna, A.B. benskos, O.I1. Hlyctposa ;
MunucrepcTBo 00pa3oBanus u Hayku Poccuiickoii @eneparumn, CaHKT-
[TeTepOyprckuit rocy1apCTBEHHBIN TEXHOIOTHYECKUI HHCTUTYT (TEXHUYECKHI
yHuBepcuret). Kadenpa obmeit ¢pusuku. — Cankr-Ilerep6ypr: CIIGI TU(TY).,
2014.-18 c. //CTIOI' THU. DnexTpoHHas OHOIMOTEKA. -
URL:http://technolog.bibliotech.ru (nara oopamenus: 12.03.2021).-Pexum mocrymna:
JUIS 3aPETUCTPUPOBAHHBIX TOJIB30BATENEH.

. Janunpuenko, B. I'. Omnpenenenne OTHOIICHUS 3apsiia dJIEKTPOHA K €T0 Macce C IIOMOIIBIO

MarHeTpoHa : METOAMYECKHE YKa3aHus K JaboparopHoii pabdote Ne 33 / B. I'. JlannnpueHko,
JI. H. KaypoBa ; MunucTepcTBO 00pa3oBanus u Hayku Poccuiickoii ®enepanuu, CaHKT-
[leTepOyprckuii rocy1apcTBEHHBIN TEXHOJIOTUYSCKUI MHCTUTYT (TEXHUYECKUI
yauBepcuter). Kadpenpa oomeit pusuku. — Cankr-IlerepOypr: CIIGI TU(TY)., 2014,-21 c.
//CTIOI TU. Dnextponnas oubnmoreka.-URL:http://technolog.bibliotech.ru (mzata
obpamenus: 12.03.2021).-Pexxum noctyna: 11 3aperuCTpUPOBaHHBIX I10JIb30BaTENICH.
BosioToB, b.b. SIBiieHus 3eKTpOMarHuTHOM MHIAYKIMU U CAMOUHIYKIIUU : METOJINYECKHUE

yKazaHus K jabopatopHoit padote Ne 39 / b. b. bonotos, A. B. bensakos, O. I1. lllycrposa ;
MunucTepcTBo obpa3oBanust U Hayku Poccuiickoii @enepaunu, Cankr-IleTepOyprekuii
rOCyIapCTBEHHBIN TEXHONIOTUYECKUII HHCTUTYT (TeXxHn4YecKuil yHuBepcutet). Kadenpa
obmieit ¢usukn. — Cankt-IletepOypr: CIIOGI TU(TY)., 2014.-23c¢. //CIIGI TU. DnexkrpoHHas
oubmoreka.-URL:http://technolog.bibliotech.ru(zara o6pamenus: 12.03.2021).-Pexum
JOCTYTIA: JUIA 3aPETUCTPUPOBAHHBIX TOIH30BATENIEH.
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PEILIETKH : METOJAMUECKUE YKa3aHus K JlabopaTopHoit pabore Ne 54 / A. U. XKepnosoii, C. B.
Hbstuenko ; MunmncTepcTBO 00pazoBanus u Hayku Poccuiickoit @enepanym, CaHKT-
[TerepOyprckuii rocy1apCTBEHHBIA TEXHOIOTHUSCKUNA HHCTUTYT (TEXHUUSCKHMA
yuueepcutet). Kadenpa obmeii gusuxu. — Cankr-Ilerepoypr: CIIOI TU(TY)., 2014.-22 ¢.
//CII6I' TU. Dnextponnas oudnmoreka.-URL:http://technolog.bibliotech.ru(nata oopamenust:
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10. UccnenoBanue rupockonuyeckoro a¢dexra : MeToandeckue yKka3aHus K J1ad00opaTOpHOH
pabore / B.I'. lannnpuenko, C.B. psaenko, A.W. XKeprosoii, }O.P. Pynakos ;
MunuctepcTBo obpa3oBanust U Hayku Poccuiickoit @enepaunu, Cankr-IleTepOyprekuii
TOCyIapCTBEHHBIN TEXHOIOTHYECKUII HHCTUTYT (TeXHH4IecKuil yHuBepcuTet). Kadenpa
obmieit ¢usukn. — Cankt-IlerepOypr: CIIOGI TU(TY)., 2013.-15 c. //CII6I TU. DnexTpoHHas
oubmmoteka.-URL:http://technolog.bibliotech.ru(nara oopamenus: 12.03.2021).-Pexum
JOCTyHa: Ui 3apEeruCTPUPOBAHHBIX I10JIb30BATENEH.

11. Yubucos, A.I'. ®oTtosnextpuueckuii 3p ekt : MeTroauueckue ykazanus K 1aOopaTOpHOH
pabote Ne 59 / A.I'. Uubucos, O.I1. Illyctposa, B.B. brnarosemencknii ; MUHHCTEPCTBO
obpasoBanus U Hayku Poccuiickoit @enepanun, Cankr-IleTepOyprekuii rocyapcTBEHHBIH
TEXHOJIOTHUECKUI MHCTUTYT (TexHUUYecKuil yHuBepcuteT). Kadenpa obmeit ¢pusuku. —
Cankrt-llerepoypr: CIIOI TU(TY)., 2013.-17 c. /CII6I TU. DnextpoHHas OubIMOTEKA. -
URL:http://technolog.bibliotech.ru(mata o6parenus: 12.03.2021).-Pexxum goctyma: st
3apEeTUCTPUPOBAHHBIX IOIb30BATEIICH.

12. Yubucos, A.I'. Onpenenenue ropu30HTAIFHON COCTABIISIONICH MATHUTHOTO TIOJIS 3€MITH
Metoandeckre ykazaHus K tabopatopHoit padore Ne 31/ A.I". Yubucos, JI.H. Kayposa, O.I1.
IIyctpoBa, ; MunHCTEpCcTBO 0Opa3zoBanus u Hayku Poccuiickoit deneparum, CaHKT-
[leTepOyprekuii rocy1apcTBEHHBIN TEXHOJIOTUYSCKUI HHCTUTYT (TEXHUYCCKHI
yauBepcuteT). Kadenpa odmert ¢usuku. — Cankrt-llerepoypr: CIIGI TU(TY)., 2013.-13c.
//CTIOI TU. Dnextponnas oubnmoreka.-URL:http://technolog.bibliotech.ru(zara obpamenust:
12.03.2021).-Pesxum moctyma: 1isi 3aperuCTPUPOBAHHBIX MOJTb30BATEICH.

13. Xorynnosa, C.B. U3y4yeHne 3akOHOB TEIUIOBOTO M3TydeHUs | MeToandecKkre yKa3aHus K
naboparopuoit padote Ne 58/ C.B. Xorynmosa, B.B. bnarosemenckuii, B.H. Cxobernes ;
MunucrepcTBo 00pa3oBanus u Hayku Poccuiickoit @enepanun, Cankt-IlerepOyprekuit
rOCYJapCTBEHHBIN TEXHOJIIOTMUECKUI HHCTUTYT (TeXHUUYeCKHi yHuBepcureT). Kadenpa
obmeit ¢uznku. — Cankr-IlerepOypr: CIIOI TU(TYVY)., 2012. -20 c. /CII6I TU. DnekrpoHHas
oubmmoreka.-URL:http://technolog.bibliotech.ru(nara o6pamenus: 12.03.2021).-Pexum
JOCTYTIA: JUIA 3apETUCTPUPOBAHHBIX MOJIH30BATENIEH.

14. Xorynnosa, C.B. M3yueHue a5eKTpocTaTHUECKHX MMOJIel Ha MojienH | MeToanyecKkue
yKa3aHus K jaboparopHoii padote Ne21 / Xorynuosa C.B.,bnarosemenckuii B.B., Ckobenes
B.H. ; MunucrepctBo obpazoBanus u Hayku Poccuiickoii @enepannu, CaHKT-
[leTepOyprckuii rocy1apcTBEHHBIH TEXHOJIOTUIECKUI HHCTUTYT (TEXHUYECKHI
ynauBepcuter). Kadeapa odmelt ¢puszuku. — Cankr-IlerepOypr: CIIGI TU(TY)., 2012.-15 c.
//CTIOI TU. Dnextponnas oubnmoreka.-URL:http://technolog.bibliotech.ru(nata obpamenust:
12.03.2021).-Pesxum moctyma: 1uist 3aperuCTPUPOBAHHBIX MOJIb30BATEICH.

8. Ilepeuenr  pecypcoB  HH(POPMALHOHHO-TETEKOMMYHUKANMOHHOH  CeTH
«MHTEepHEeT», HEOOXOAMMBIX /ISl OCBOCHHUS TUCHHUIINHBI.

y4eOHBIi IUIaH, PII u y4eOHO-METOIUUYECKIe MaTepuabl:
http://media.technolog.edu.ru

AJIEKTPOHHO-OMOJIMOTEYHBIE CUCTEMBI:

«DNeKTPOHHBIN YuTaIbHbIN 3a1 — bubmmoTex» https://technolog.bibliotech.ru/;

«Jlans (ITpodeccus)» https://e.lanbook.com/books/.

9. MeTOHI/I‘IECKl/Ie YKasaHus OJadd oﬁyqamumxcn 0 OCBOCHHIO JTUCHMUIIIMHBI.
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http://media.technolog.edu.ru/
https://technolog.bibliotech.ru/;
https://e.lanbook.com/books/

Bce Buapl 3anaTHid no gucuuiuimHe «@uU3MKa» IMPOBOIATCS B COOTBETCTBUH C
tpeboBanusmu cieayromux CTII:

CTO CII6I'TH 020-2011. KC YK/IB. Buas! yuebnbix 3ansatuii. JlJabopaTopHbie 3aHATHS.
OO6ume TpeGoBaHU K OPraHU3alMK U IPOBEICHUIO.

CTII CII6I'TU 040-02. KC VYK/IB. Buasl yuebnbix 3anstuil. Jlekuwms. OOmue
TpeOOBaHUS;

CTO CIIoI'TU 018-2014. KC VYK/B. Bunbl yueOHbix 3anstuil. CeMuHapel u
npakTudyeckue 3aHaTus. Ooue TpedoBaHus K OpraHu3aluy U POBEIEHUIO.

CTII CIIGI'TH 048-2009. KC YKBJ. Bunbl yueOHbIX 3aHsATHH. CamocTosITENbHAs
I1aHupyemas pabora ctyeHToB. O0mue TpeOoBaHus K OpraHu3alyy 1 IPOBEACHHUIO.

CTII CITI6GI'TU 016-2014. KC YKB/I. Ilopsiiok mpoBeieHUs 3a4€TOB U IK3aMEHOB.

[InanupoBaHue BpeMEHHU, HEOOXOJMMOIO Ha W3yY€HHUE JaHHOW AMCLUIUIMHBI, JIydllle
BCEr0 OCYILECTBIISITH HA BECh CEMECTp, IpeaycMaTpuBas IPU 3TOM PETYJISPHOE MOBTOPEHHUE
IIPOMJEHHOIO MaTepuaa.

OCHOBHBIMH YCIIOBUSIMHU IPaBUJIbHOM OpraHu3aluy yd4eOHOro Impoiiecca Juisl CTYAE€HTOB
ABJIAETCH:

IJIAHOBOCTh B OpPraHU3aluy yueOHOU padoThl;

CEpbE3HOE OTHOIIECHNE K U3YYECHUIO MaTepHala;

MOCTOSIHHBIM CAMOKOHTPOJIb.

Ha 3aHATHS CTyZIEHT NOJDKEH NPUXOAWUTh, MMesl Oarak 3HaHUI M BONPOCOB IO YyiKe
U3Y4YEHHOMY MaTepuaiy.

10. lepevyeHb MHPOPMANMOHHBIX TEXHOJIOTHA, HCIIOJIb3YeMBbIX NPH OCYIIECTBJIEHUH
00pa30BaTeIbLHOTO MPoIecca 1Mo JUCIUTLINHE.

10.1. UndopManoHHbIe TEXHOJIOTHH.

B yue6HOM mpomecce MO MAaHHOW JUCHMIIMHE IPEIyCMOTPEHO HCIOJIb30BAHUE
MH(OPMaLIMOHHBIX TEXHOJIOTHH:

YTEHHE JIEKIUI C UCIIOJIb30BAHUEM CIIAlI-TIPE3CHTALINN;

B3auMo/ieiicTBHe ¢ oOydaromumucs nocpeactsom S0MC

10.2. IporpaMmMmHoe o0ecnieyeHue.

Microsoft Office (Microsoft Excel);

Origin; Gaussian09; Microsoft Visual Studio; AutoCAD;
10.3. ba3pl JaHHBIX 1 HPOPMALIMOHHBIE CIPABOYHbIC CHCTEMBI.
bazer qanubix Scopus u Web of Science.

11. MarepuajbHo-TexHHYecKasi 0a3a, HeoOXoauMasi sl  OCYLIeCTBJIEHUS
00pa3oBaTe/ILHOIO MPoIecca MO0 JMCHHUILIHHE.

Kadenpa obmieii pusnku pacronaraet MaTepuaIbHO-TEXHUYECKON 0a30M,
obecrneunBaroIiell MpoBeIeHUE BCEX BUOB 3aHATHI. B pacriopsikeHUH CTyI€HTOB
UMEIOTCS

1. - aBe ayauTOpHUM IS MPOBEACHUS CEMUHAPCKUX U JIaOOpAaTOPHBIX 3aHATHUI, OCHAILIEHHBIE
WHTEPaKTUBHBIMU JIOCKAMH;

2. -KOMITBIOTEPHBIN KJIacC, COCTOAMMNN U3 10 KOMITBIOTEPOB € BBIXOJI0M B IHTEpHET;

3. -000pymoBaHHas 1abOpaTOPHS I MPOBEACHUS (PU3UIECKOTO TPAKTUKYMa

I[J'DI BCACHUSA JICKIIMOHHBIX W HNPAKTHYCCKUX 3aHATHI HCIOJIB3YCTCA ayAuTOpUs,
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o0opyoBaHHas CpeICTBAMU OPITeXHUKH, Ha 150 mocaqouHbIX MecT.

Jns mpoBeneHust J1abOpaTOpPHBIX — 3aHATHM  HCIIOJIB3YeTCS  KOMIBIOTEPHBINM  KIlacc,
000py/1I0BaHHBIN NIEPCOHATBHBIMU KOMITbIOTEPaMH, O0BEAMHEHHBIMH B CETh.

12. OcodeHHOCTH OCBOEHMHS AUCHUIIVIMHBI HHBAJUJIaMH1 U JJUHAMH C OrpaHUY€HHBIMU
BO3MOKHOCTAMMU 3/10POBbSI.

Jis  WMHBaNMOOB M JIMIl C OTPAaHMYCHHBIMH BO3MOXXHOCTSMH Yy4eOHBIE TIPOIECC
ocylecTBisieTcsl B cooTBeTcTBUM ¢ IlonoxkenneM 06 opranu3anuu ydeGHOro mporecca JUis
00y4YeHHsI MHBAJIHUIOB U JIMIl C OIPAaHMYCHHBIMH BO3MOXKHOCTAMU 3710poBbst CITOI TU(TY),
YTBEPKICHHBIM pekTopoM 28.08.2014r.

[Tpunoxxenue Ne 1
K pabouell mporpaMme JUCIUILIMHBI

®oH/1 OLIEHOYHBIX CPEICTB
JJISL TIPOBEJACHUS NIPOMEKYTOYHOM aTTeCTALUM 110

aucouninge «Puzuka

1. IlepeyeHb KOMIIETEHIIHIi U 3TANIOB UX ()OPMHUPOBAHUS.

KoMnerennuu
HNupexc DopMyJIHPOBKA Iran
A PMYyJHp (¢popmuporanus
OIIK-2 NPOMEKYTOYHBII

CrniocobeH caMOCTOSTEbHO MPUMEHSTH TPUOOPETEHHBIE
MaTeMaTHYeCKHe, eCTECTBEHHOHAYYHbIE, COLIUAIbHO-
HKOHOMHYECKHE U TPOPECCUOHATIbHBIE 3HAHUS IS
pelIeHNs NHKEHEPHBIX 337a4 B MAIIMHOCTPOECHUH.
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2. IToka3zaTenu u KPUTEPUHA OLNCHUBAHUA KOMIIeTeHIIMii Ha PA3JIUYHBIX 3Tanax ux q)OpMI/IPOBaHI/Iﬂ, mKaJjJa OucHUBAaHUA

Kona 1 HaumeHoBaHME UHAUKATOPA ITokazarenu Kputepuit YpoBHH CHOPMHUPOBAHHOCTH
JTOCTH)KEHHST KOMITETCHIHN C(OPMHUPOBAHHOCTH |  OLEHUBAHUS (omucaHue BHIPAXKEHHOCTH JIECKPHIITOPOB)
€CKPHITTOPBI
(neckp po1) «yIOBJIETBOPUTEIHHOY «XOPOIIIO» COTIIMIHOY»
(TTOpOTOBBIi (cpemamii) (BBICOKMIT)
OIIK- 2.2 DopmyHupyeT OTBeTHI Ha DopMyIHPYET OCHOBHBIC I[TpaBuibHO HOpPMYITHUpPYET
OCHOBHBIC 3aKOHBI BOIIPOCHI dopmyupyer 3aKOHBI (PYHIaMEHTATbHON OCHOBHBIC 3aKOHBI
Hcnonb3oBanue bynnamentanbHO# | NoNel-15,46- | OCHOBHBIE 3aKOHBI (usmxy, ¢ HEOONBIIIMH (yHIaMEHTATbHOM
pH3HMUECKHMX 3aKOHOB B %_’IMHKH’ 63,85-160 k (byHIaMEHTAILHOM ECTOLIHOCT’IMH' %_’IHT‘HKH’
9] bIBACT HOBHBI bIBA€CT HOBHBI bIBACT HOBHBI
npodecCHOHATbHON a3bIBACT OCHOBHBIC | 51 3apeny (bu3uKH ¢ HeOOJIBIIUMHU a3bIBACT OCHOBHBIC a3bIBACT OCHOBHBIC
¢buznyeckue (m3nYecKue BETNINHEI U (m3nyecKue BETNINHEI 1
JeSATeTbHOCTH OIIMOKaMH
BCIIMYNHBI U KOHCTAaHTHI KOHCTAHTHI
KOHCTaHTHI (3-4)
OtBeTb! Ha Bribupaer ¢pusnyeckue | BeiOupaer Qpusndeckne 3aKoHbI, I1paBHIIEHO U SICHO
BeousiBisier BOIIPOCHI 3aKOHBI, ONUCKHIBAIOIUE | ONMUCBHIBAIOIINC ABJICHNE WIN 00BSICHIET
COOTBETCTBIE NeNel-139 k SIBJIEHHE MM Tpoliecc ¢ | PONECC ¢ HebobImMH ¢usnueckoe
SIBJICHHSI § K3aMeHy TTOMOII[BIO HETOYHOCTSIMH. ABICHME C
CYILECTBYIOIIEH
HaBO/ISAIIUX BOMPOCOB.
3aKOHOMEPHOCTH P TIOSHIHH
IIyTEM IPUMEHEHHUS (yHIaMeHTaIBHBIX
Pa3JIMYHBIX METOMOB, B3auUMOJICHCTBUHN
(V-4)
Crpour OTBeTHI Ha 3amuceiBacT GopMyiibl, | 3anuckiBaeT GopmyIIs, IMpaBuiIbHO
MaTeMaTHYCCKYIO BOIIPOCEHI ONHCHIBAIOIIIUE OITMCBhIBAIOIINE (bI/ISI/I‘IeCKOG 3aluChbIBaAcT
MOACJIb SABJICHUSA UJIIN N9N940_671 82_ @HSH‘JGCKOG ABJICHUE C SABJICHUEC C HC6OJ'[BIHI/IMI/I (I)OpMy.HBI,
gpouecca Ha OCHOBE | 101.112-160 K | omIHGKAMIL HETOYHOCTSIMH. e —
U3HKO-
AK3aMEHYy .

MAaTEMATHUYCCKOT' O y q)HSI/I‘IeCKOC
AHAIN3A SIBJICHHE.

(H-3)




[lxamna onennBanus coorserctByeT CTO CIIGI TU(TY):
M0 JAWCIUIUIMHE TPOMEXKYTOUHAsI aTTECTAalHsl MPOBOAUTCA B (OopMe dK3aMeHa, IIKala

OLICHUBAHUSA — OajbHas.

3. TunoBble KOHTPOJILHbIE 3aJaHUSA JISl IPOBEACHUSA MIPOMEKYTOUYHOM aTTeCTAIUM.

Bonpoch /151 0LleHKH 3HAHUI, YMEHH U HABBIKOB, CGOPMHPOBAHHBIX Y CTY/AEHTA MO
xkomuerenuusam OITK-2:

14.

15.

16.

17.

18.

Bomnpocsl 11 npoBegeHns IK3aMeHa
Pa3zgen 1. Mexanuka.

IIpocTtpaHcTBO M BpeMmsA, CHUCTEMBbI  OTCYETA. OcCHOBHBIE ~ KMHEMAaTUYECKUE
XapaKTEPUCTUKH KPUBOJIMHEWHOIO JIBU)KEHMS: CKOPOCTh M ycKopeHue. HopmanbHOe H
TaHI€HIMAJIbHOE YCKOPEHUE.

KunemaTtnka BpamaTeapbHOro IBUKEHHUS: YIioBas CKOPOCTh M YIJIOBOE YCKOPEHHE, HX
CBSI3b C JINHEHHOW CKOPOCTBIO U YCKOPEHUEM.

IlousiTre coCcTOSIHUS MEXaHHMYECKOH cucTeMBI. 3akoHbI HproTOHA.

3akoH coxpaHeHus uMmityibca. LleHTp nnepuu.

MOMEHT UMITYJIbCa MATEPUATIBHON TOYKA U MOMEHT CUJIbI MEXaHUYECKON CUCTEMBI.
MoMeHT cuiibl. 3aKOH COXpPaHEHUsI MOMEHTA CUJIbl MEXaHUYECKON CUCTEMBI.

Cuna, paboTa 1 noTeHIMaIbHas Heprus. KoHcepBaTUBHBIE 1 HEKOHCEPBATHUBHBIC CUITHI.
Pabota u kxuHeTH4ecKast SHEePTHsl.

3aKkoH COXpPAaHCHUA MOJTHON MEXaHUYECKOM OHCPTYH B IIOJIC TOTCHIHUAJIIBHBIX CHUJI.

. CBsI3b MEXKY CHIION M MOTEHIMAIbHOM sHepruei. ['pagueHT ckaiapHoil QyHKIUY.
. YpaBHEHME BPAILLICHUs] TBEPIOTO TENA BOKPYT 3aKPEINIEHHOM oc. MOMEHT HHEpLUU.
. MomeHnT nnepuuu. @opmyia llreiinepa.

. [IprHIMAN OTHOCUTEIILHOCTH [Nanunes-OiHIITEHA. ITocTynatel TEOpUHU

OTHOCHUTCIIBHOCTH.

CoOsITHE. CI/IHXPOHI/BaI_II/IH yacoB. OTHOCUTEIHHOCTh OIHOBPCMCHHOCTH. 38.MC,Z[J'ICHI/IC
BPCMCHH. COKpaH_ICHI/IC JJIMHBI.

[IpeobpaszoBanus Jlopenna. PensTUBUCTCKUN MHBApUAHT-UHTEPBAT MEXIY COOBITHSIMH.
Cl0)KeHHE CKOPOCTEN B PEINATHUBUCTCKON MeXaHUKE. PelsTUBUCTCKUI MMIYJIbC. 3aKOH
COXpaHEHUs uMIyinbca. PenstuBucrckas »dHeprus. CBs3b Maccbl U DHEPrUU.
Kunernueckas sHeprus.

3agaum k pasgeay 1

C BBIIIKK OpOCHIIM KaMEHb B TOPU30HTAIBHOM HampasiieHHH. Yepe3 2 ¢ KaMeHb yrnal Ha
3emiit0 Ha paccrosHur 40 M OT OCHOBaHUS BbIIKH. ONpenenuTb HAYaIbHYIO U
KOHEYHYIO CKOPOCTh KaMHS.

Kamens OpocaroT moa yriomM K TOpu3oHTY. Pammyc KpHBHM3HBI TPAaeKTOPHHM B TOYKE
HauBBICLLIETO NoAbeMa paanyc KpuBu3Hbl R = 10 M. Onpenennure cKOpocTh B 3TOM TOUKE

JlunelHas CKOPOCTh TOYEK HAa OKPY)KHOCTH BpAIlAroIIerocs: aucka paBHa 3 m/C. Toukwu,
pacroyio’)keHHbIe Ha paccTossHuM 10cM Omke K OCH, UMEIOT JUHEWHYIO CKOPOCTH 2
M/C. OnpenenuTe yrioByl CKOPOCTh BPAIIEHUS TUCKA.

19. YroOb1 ompenenuts KodpdumueHT TpeHus K Mexay AepeBSIHHBIMH IOBEPXHOCTSIMH,

6PYCOK MOJIOKUJIM Ha JOCKY U CTAJIM NOAHHUMATh OAWH KOHCII JOCKH OO TCX MOp, IMMOKa



OPYCOK He Haual Mo Heil CKONB3HTH. ITO IMPOM3OLIIO MPH yrie HakIoHa gockn 45°.
Omnpenenure xo3ddunueHt TpeHus?

20. Ha momy cToWT TenexKa B BUJE JUIMHHOM JTOCKH, CHAOXEHHOH JIerkumu Kojecamu. Ha
OJIHOM KOHIIE€ JOCKH CTOHT 4YelioBeK. Macca dyemoBeka 60 ke, macca gocku 20 xe. Maccoit
Kosec mpeHeOpeub. TpeHue BO BTyIKax He3HauuTeNbHO. C KakoW CKOPOCTBIO Oyaer
JIBUTATHCS TEJICKKA, €CIIM YEJIOBEK TMOWAET BAOJb JTOCKH CO CKOPOCTHIO (OTHOCHUTEIHHO
nocku) 1 m/c?

21. IInatrdpopma B BUAE OUCKA paguycoM | m BpamiaeTcs IO WHEpUuH, aenas 606/mun. Ha
Kparo MmIaTopMbl CTOUT YEIOBEK, Macca KoToporo paBHa 80 xe. Ckoiabko 000pOTOB B
MHHYTy OyneT aenarh IulaTgopma, €ciIM 4YeloBeK mepeiiner B ee LeHTpP? MoMeHT
uHepimn wiathopmel pasen 120 k2. MOMEHT MHEPIMH YeoBeKa PACCUHTHIBATE KaK
JUISl MaTepUaIbHOM TOYKH.

22. Kamens 6pomen seepx noa yriaom 60° k mosepxnoctu 3emmu. Kunerudeckas sHeprus
KaMHS B HadyaJbHblW MOMeHT paBHa 20 Joc. Onpeaenutrb KHUHETHYECKYH) U
MOTCHIIMAIBHYIO DHEPruM KaMHS B  HAWBBICHIEH TOYKE €ro  TPaeKTOPHHU.
ConpoTUBJICHHEM BO3/TyXa MpeHEOpeUb.

23. XokkelHas maifda CKOIb3UT 5 M, €ci MpU OpOCKe eil cooO0IalT Ha4aabHYI0 CKOPOCTh
2 m/c. Kakoli myTh OHa MPOCKOJIB3UT, €CIU € COOOIIUTh HAYAIBHYIO CKOPOCTh 4 M/c?

24. Toukwuii crepxkeHb 1uHON 50 cm u maccoit 400 2 BpaiaeTcsi ¢ yriioBbIM YCKOpEHHEM 3
=) o
¢ ° BOKpPYT OCH, MPOXOIAIICH uepe3 CEPEeIuHY CTEP>KHS MEPIEHINKYISIPHO K €0 JIJIMHE.
OrnpenenuTts Bpalaromui MOMEHT.

25. Haiitu paboTy moasema rpy3a MO HAKJIOHHOW TUIOCKOCTH, ecnu macca rpys3a 100kr,
JUTMHA HAKJIOHHOM TUIOCKOCTH 2 M, yroJI HaKJIOHA 30°, kod(urment tpenus 0.1 u rpy3
JBUXKETCS ¢ ycKopeHueM 1 m/c2.

26. Ban maccoit 100 ke u paauycom 5 cm Bpamancs, aenas 8 o6/c. K munnuapudeckoit
MOBEPXHOCTU BaJla MpHXKaJIu TOPMO3HYIO KoJoAKY ¢ cuioid 40 H u uyepe3 10 ¢ Ban
octaHoBuiIcs. OnpeneauTsb K03(pPUINEHT TpeHus.

27. Kunetnyeckass »HEprus BpaIlAIOLIErocss TBEpAOro Tena. J[nMHa TOHKOro MpSMOro
ctepxHs 60 cm, a macca 100 2. OnpenenuTb MOMEHT MHEPLUU CTEPHKHS OTHOCUTEIBHO
ocH, NePIEHIUKYIIAPHOIN K €ro JUIMHE U MPOXOJIAIIel Yepe3 TOUKY CTEPKHS, yIaleHHYIO
Ha 20 cm OT OJHOTO U3 €ro KOHIOB.

28. IIpenrnonoxxum, 4To Mbl MOXKEM H3MEpHUTh JJIUHY CTepXkHs ¢ ToyHOCThIO 0,1MkM. [Ipu
KaKOW OTHOCHUTEJIbHOW CKOPOCTH JABYX MHEPIHAIBHBIX CHCTEM OTCUETa MOXHO ObUIO OBl
OOHApYKUTh PEJIATUBUCTCKOE COKpallleHHe JUIMHBI CTEepKHSA, COOCTBEHHAs JJIMHA
KOTOpoOro pasHa 1 m?

29. B mabopatopHoii cUCTeMe OTCcYeTa MU-ME30H C MOMEHTA POXKICHUS IO MOMEHTA pacraja
nposieren paccrosaue 75 M. Ckopoctb mnu-me3oHa paBHa 0,995 c. Onpenenuthb
coOcTBEHHOE BpeMs KHU3HHM NHU-me30Ha. [lonHas sHeprus tena Bo3zpocna Ha 1 Jlx. Kak
IIPU 3TOM U3MEHUTCS Macca Tena?

Paspen 2 .JjieKTpOMarHeTusm.

30. Dnexrpuueckuii 3apsia. BzaummonerictBue 3apsgoB. 3akoH Kynona. 3akoH coxpaHEHHS
ANEKTPUYECKOTO 3aps/ia.

31. Onexrpuueckoe nojue. HampsokEHHOCTh 3IEKTPUYECKOTO IMOJI M MOoTeHuua. [IpuHiummn
CYNEPHO3ULIMU TTOJEN.
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32.PaboTta cui 3JEKTPOCTATHUECKOTO IMOJII MpHU MepeMelleHuu 3apsana. Lupkymsmus
BEKTOpa HANPsHKEHHOCTH 3JEKTPOCTaTHYECKOTO Mo [loTeHmmanbHBIN XapakTep
ANIEKTPOCTATUYECKOTO TOJIS.

33.TloTox BekTOpa HANMPSHKEHHOCTH 3JIEKTpocTaTndeckoro mois. Teopema [aycca mis
IIEKTPOCTATUYECKOTO TIOJIS B BAKyyMe.

34. [Ipumenenue Tteopembl [‘aycca K pacu€Ty »OIEKTPUYECKHX TMOJEeH 3apsHKEHHBIX
IUIOCKOCTH, IMJIMHApPA, chepbl, apa.

35. [IpoBoaHMKH B 35ieKTpruueckoM nofie. [lone BHyTpH U y TOBEPXHOCTH MTPOBOJAHUKA.

36. DHeprusi CHUCTEMBbI HEMOJBIIKHBIX 3apsfoB. DHEPTUs 3apsHKEHHOTO MPOBOJHHMKA H
KOHJEHCAaTOpa. OJHepruss U O0O0bEMHAs IUIOTHOCTb HHEPTHUHM AIIEKTPUUYECKOrO TOJIS.
DHeprusi NoJSIPU30BaHHOTO JAUAJICKTPUKA.

37. Onektpuueckuid Tok. Cwmma Toka. I[lmOTHOCT TOKa. YCIOBHS CyIIECTBOBaHUS
MOCTOSTHHOTO TOKA.

38. O600mEnHkIif 3akoH OMa B HHTErpanbHOI Popme. Pa3HOCT MOTEHIIMAIOB, HATIPSHKEHHUE,
OJ1C. 3akon [Ixoyms — Jlenna.

39. MarautHoe nosnie. MTHAYKIIUS MarHUTHOTO TOJIs. 3aKOH AMmriepa.

40.3akon buo — CaBapa — Jlammaca m ero mpUMeHEHHE K pacyéTy MarHUTHOTO TMOJIS
IIPSMOJIMHEMHOTO MPOBOJAHUKA C TOKOM.

41. MarHuTHo€ 1ojie KpyroBoro Toka. MarHuTHbIi MOMEHT BUTKA C TOKOM.

42. BuxpeBoil xapakTep MarHUTHOTO IOJs. 3aKOH MOJHOTO TOoKa (LHUPKYJIALHS BEKTOpa
MarHUTHON UHIIYKIUH).

43. JleficTBe MarHuTHOro mojis Ha ABWKyumiica 3apsa. Cuna Jlopenna. JIBukeHue
3apsKEHHBIX YaCTHLl B MATHUTHOM IIOJIE.

44. MarautHbIi notok. Teopema ["aycca i1 MarHUTHOTO MOJIS.

45. SIBneHue S3JEKTpPOMAarHUTHOW HMHAYKUMU. 3akoH Dapajes (3aKOH 3JIEKTPOMArHUTHOM
uHAykuuu). 3akoH Jlenma. SlBneHume camMOMHAYKIMHM. VHIYKTUBHOCTB. 3aKoH
CaMOMHIyKI1H.

46. DHeprusi CUCTEMBI MTPOBOJTHUKOB ¢ TOKOM. OOBEMHAS TUIOTHOCTh YHEPTHH MArHUTHOTO
OJIS.

47.3aK0H TOJHOTO TOKa JJIi MarHUTHOTO MoJisi B BemiectBe. HanpsKEHHOCTP MarHUTHOTO
OJIS.

48. YpaBHeHus MakcBelia JUis 2JIEKTPOMarHuTHOTO 1ouist. TOK CMeneHus.

3anaum k paszaeny 2

49. JIBa 0IMHAKOBBIX TOYCUYHBIX 3apsa mo -2 MkKir Haxomsres B Toukax (0; O) m (2; 0)
IpAMOYTroibHOM cucteMbl koopauHaT (X; V), rme X, VYV 3amaHel B MeTpax.
OnpenenuTs MPOEKIUIO HAa OCh OX BEKTOpPa HANPSIKEHHOCTH 1o B Touke (1; 1).

50. Kako#i myTh MO CHJIOBOW JIMHHH JO TOJHOW OCTAHOBKH IMPOXOJHUT A-4acTHIlA B
OJHOPOJTHOM TOPMO3SIIEM MoJie ¢ HanpsikeHHocThI0 2000 kB/M, ecnu HavanpHas
ckopocTb ee 20000 km/c? Macca yacTUIIbI 6,4 102 KT, 3apsia 3,2 10 19 K.

51. CBsa3p MeXIy HaMpsOKEHHOCTBIO TOJS M moTeHnuanoMm. ['padudeckoe nzoOpaxkeHHe
QJICKTPUYCCKOIO 1MOJd C IHTOMOUIBIO CUJIOBBIX JIMHUU WU OKBUIIOTCHIMAJIbHBIX
noBepxHocTen. Onpenenure pa3HOCTh MOTEHIIMAIOB Mexy Toukamu (-1, 0,0) u (1,0,0),
€CITH HaIMPSHKEHHOCTH 3JIeKTpruueckoro mois E=2i+4j+3Kk.

52. ToHKMI CTep>KeHb COTHYT B TMOJYKOJbIO. CTEpKeHb 3apsiKeH ¢ JUHEHHOU
miotHocThio 100 HK/M. Kakyto paboTy Hamo coBepnTh, 4TOOBI epeHecT 3apsin |
HK1 u3 nenTpa konbia B 60€CKOHEYHOCTh

53. BEIUUCIUTE 2JIEKTPUUECKUH MOMEHT MO, ecyu ero 3apsia 10 uKo, mredo 0,5¢cM.
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54.

55.

56.

S7.

58.

59.

60.

61.

62.

63.

64.

65.
66.
67.
68.

69.

70.

beckoHeuHast IIIOCKOCTh HECET 3apsill, PABHOMEPHO PaCIpPENEICHHBIN ¢ ITOBEPXHOCTHON
mrotHocteio 1 MxKin/m% Ha HEKOTOPOM DPACCTOSHUU OT IIOCKOCTH INapajlIeNIbHO €
pacnosioxkeH Kpyr paauycom 10 cm. BpluuMciuTh MOTOK BEKTOpa HANPSHKEHHOCTH
AIEKTPUYECKOTO T0JIS YEPE3 ITOT KPYT.

Ha oTpe3ke TOHKOTO MpsSIMOTO MPOBOJAHUKA PABHOMEPHO PACIIPEIEIICH 3apsi/l C TMHEUHOMN
mwiotHocthio 7 = 107° Ku/em. Boraucaurs MOTSHITUAN, CO3/1aBaCMbId 3TUM 3apsiioM B
TOYKE, PACIOJIOKEHHOW Ha OCH MPOBOJHHMKA M YJAJICHHOW OT OJMKaWIIero KoHIA
OTpe3Ka Ha PacCTOSIHUE, paBHOE JJIMHE 3TOTO OTPE3Ka.

OnpenenuTh IJIOTHOCTh TOKA B JKEJIE3HOM MPOBOAHHMKE anuHOM 10M, ecimu mpoBoj
HaxoauTCA MoJ1 HanpsbkeHueM 6 B. Y nenbHoe conpotuBieHue xeneza 98 HOm M.

Tok B nenm 6arapeun, 9JIC koropoii 30 B, paBen 3 A. Hanpspkenue Ha 3axumax OaTapen
18 B. Haiigute conmpoTHBIIEHHE BHEIIHEH YacTH IEMU U BHYTPEHHEE COMPOTHBIICHUE
Oarapeu.

[MpoBoauuk amuuoi | = 20 c¢m ¢ maccoit m = 2 2, MOABEIICHHBIH TOPU30HTAILHO HA
TOHKHX IPOBOJOYKAX, HAXOJUTCIA B OAHOPOJHOM MArHUTHOM II0JIC, CHUJIOBBIC JIMHUH
KOTOPOT'O HalpaBJICHbl BEPTUKAJIBHO BBEpX. [IpH MPOXOXIECHUH IO TMPOBOIAHHUKY TOKA
cuwiot | = 0,3 A oH OTKJIOHWJICS TakK, 4TO IMPOBOJIOYKH OOpazoBamu yron « =17° ¢
BEPTUKaJIbI0. HallTH WHIYKIIMIO MArHUTHOTO TOJIS.

beckoHeuHO AIMHHBIN TPOBOJ 00pazyeT KpyroBoil BUTOK, KacaTelbHbIA K mpoBofy. [1o
npooay uaer Tok cuio | = 5 4. Haiitu panumyc BUTKa, €CliM HAaNpsSKEHHOCTh
MarHUTHOTO TOJIA B IIeHNpe BuTka H = 41 A/m.

Kakoli Bpamaronii MOMEHT JAEHCTBYeT Ha paMKy ¢ TokoM cuiod | = 2 4 npu
MIOMEIICHUH €€ B OJHOPOJHOE MarHuTHoe moiie ¢ uaaykuue B = 0,2 Tz, ecnu pamka
cogepxut N = 30 BuTKOB momaaso S = 10 cM?, a TUTOCKOCTB paMku obpasyet yrou f =
60° ¢ nuHusAMH 11017

BBIMHCTIUTE MUPKYISIAIO BEKTOpAa WHAYKIIMH BIOJb KOHTYPA, OXBATHIBAIOIIETO TOKH
11=5 A, I,)=7,5 A, Texkyue B OJHOM HampaBieHUU, U TOK I3=10 A, Texymmuii B
MIPOTUBOIMOJIOKHOM HaIPaBIICHUU.

3apspkeHHas YaCTHIIA JABHKETCS B MATHUTHOM TI0JI€ IO OKPY)KHOCTH CO CKOPOCThIO U = 1
Mwm/c. Nnnykums marautHoro nons B = 0,3 T, panuyc okpyxxnoctu R = 4 cu. Haiitu
3aps] YacTHLbl, eclii ee KuHerndeckast sHeprus W= 12 xaB.

3apshKeHHasi 4acTHUIla IBH)KETCS B MArHUTHOM TI0JI€ 110 OKPYKHOCTH CO CKOpOCThio U = 1
Mwm/c. Nanykumst marautHoro noinst B = 0,3 77, paanyc okpyxHocTH R = 4 cu. Haiitn
3apsl YaCTHIBI, eciiu ee kKuHeThueckas >Heprus W= 12 xaB.

Pasznea 3. Kosieoanus u Bos1abl. BostHOBasi onTuka.

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

BektopHoe onucaHue CloXeHus: KoeOaHuii.

[Ipumeps! konedaTeabHBIX IBUKEHUN pa3TuYHON (GU3NYECKON MPUPOIBI.

DHeprus KonebaHui

CBoOosHbIE 3aTyxarolue KojaeOaHus OCHUUIATOpa C MOTEPSIMUA. BeIHYKIeHHbIE
KoJIeOaHusl.

Bomubl. OGpa3zoBanne u pacnpocTpaHeHrue BOJH. [IpojosibHBIE M TOTIEPEYHBIC BOJIHEI.
@®pOHT BOJHBI, BOJIHOBas MOBEPXHOCThb. JlJIMHA BOJHBI MU CKOPOCTH PAacIpOCTPaHEHUS
BOJIH.

YpaBHeHUs MJIOCKOM U chepuueckoit 6eryumx BosiH. BoinHoBoe uncio.
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71. CBolicTBa 3JI€KTPOMAarHUTHBIX BOJH. CKOpPOCTb PACIPOCTPAHEHMs 3JIEKTPOMArHUTHBIX
BOJIH. I3nmyueHme 371eKTPOMarHUTHBIX BOJIH.

72. DHeprus >MeKTPOMarHUTHBIX BOJIH. OOBEMHAS TUIOTHOCTh SHEPTHU 3JIEKTPOMATHUTHOTO
noist. Bekrop YMoBa — [loiiHTHHTA.

73. DnekTpoMarHuTHas TpPUPOAA CBETOBBIX BOJH. lIpuOmmkeHuss reoMeTpUuvecKoil,
BOJIHOBOW U KBaHTOBOM OITHKH.

74. NaTepdepeHIus CBETOBBIX BOJIH. YCJIOBHS JJIsi HAONIOJIEHUS U CIIOCOOBI peann3aiuu
(meron FOura, 6unpuszma @penens) Ontudeckas pa3HOCTb X0/a. Y CIOBUS MaKCUMYMOB
U MUHUMYMOB uHTepdepenimn. MHTepdepeHnns B TOHKUX IuieHKax. [lonocsl paBHOMU
TOJIIIMHBl ¥ TOJOCH paBHOro HakiioHa. [Ipumenenue wunTepdepenuuu. Judpaxuus
cgerta. [lpunmun [oiirenca-®penens. Judpakuns @penens u @paynrodepa?

75.Meron 30H ®penens. Hubpakums OpeHenss Ha KpyrJioM OTBEPCTHHM M JIHCKE.
Hudpakumonnas pemerka. [IpuMmeHeHne ee B KadecTBe crekTpomerpa. Jlucmepcust u
pazpematomas cuna. [louarue o romorpaduu.

76. ITonsipu3arusi CBETOBBIX BOJH. Buabl nonspu3aruu. Crenenp nosspusanui. CriocoOsn
noJsryueHus noisipusanuu ceera. [lonspuszamnus npu orpaxkenuu. 3akoH bprocrepa.

77. IBoitnoe nydenpenomiienne. [lonspusanus cBeta npu JBOHHOM JTy4enpeIoMICHUH

78. Ionspuzanmonnsie npusMel. [lonsgpounsl. 3akon Mastoca.

79. PactipocTpaHenne cBeta B BemiecTBe. HopmanbHas ©  aHOMajbHAs JIUCIIEPCHSL.
DNEeKTpOHHAs TEOPUS IUCTIEPCUU.

80. Ilormomenne cBera B BemecTBe. 3akoH byrepa-Jlambepra-bepa. Ocobennoctu
MOTJIOUICHUS B Pa3pEKEHHBIX ra3axX U CIUIONIHBIX Cpeax.

81. Paccesinue cBeTa BemecTBOM. PaneeBckoe paccestHue. MoJICKYISIpHOE pacCcesiHue.

3agauu Kk paszgeay 3

82. Touka coBepIiiaeT rapMOHHUYECKHE KOJICOAaHUs, YpaBHEHHE KOTOPBIX UMeeT BHUI X = A Sin
ot, e A=5 cm, ©=2 ¢ *.HaiiTi MOMEHT BpeMeHH (Ommkaiiuii Kk Hadalmy oTcyera), B
KOTOpBIif ITOTeHIMabHas SHeprus Toukn 17 =10 * [, a Bospacraromas cuta F=+5-10"
*H. Onpenenuts Takxke a3y konedaHU B ’TOT MOMEHT BPEMEHH.

83. Touka coBepraeT rapMOHHUYECKHE KoeOaHus. B HEKOTOPBIE MOMEHT BPEMEHU
2 1yon
CMEIIEHUE TOYKH X = 5 ¢M, CKOpocTh ee v = 20 cM/c u yckopenue a = -80 cm/c “. Haiitu
[IUKJIMYECKYIO YaCTOTYy U TIepHo/ KoiebaHui, (azy konebaHmii B paccMaTpHBaeMblIit

MOMEHT BPEMEHH U aMIUIUTYAY KoueOaHui.
84.JIBa rapMOHMYECKMX KojeOaHHs, HAalpaBIEHHBIX IO OJHOM NPAMON, HMEIOIIHUX

OJIMHAKOBBIC AMIUTUTYABl W TEPUOJbI, CKJIAIBIBAIOTCS B OJHO KojeOaHHE TOH xKe
amruTyabl. HaiiTu pasHocTh (a3 ckiiaabIBaeMbIX KOJICOaHUH.

85. OnpenenuTh CKOPOCTh PacIpOCTPAHEHUs BOJIH B YINPYrod cpele, eciau pa3HocTh (a3
KoNeOaHuii JBYX TOYEK CPEJbl, OTCTOANMX Apyr oT apyra Ha 10 cu, pasma 60° n
yacToTa Kosebanuit 25 ['y.

86. JlaHbI XapaKTEePUCTUKH IBYX KOJICOATEIbHBIX ABMKCHUN MaTepruaabHoU Touku: T1=T2=8
¢, A1=A2=5 cm. PazHocTh (a3 mexy aTumMu Kosebanusmu nu/4. HauanbHast dasa
OJIHOTO M3 HUX paBHA HYJIO. 3alHILINTE YpaBHEHHE PE3YIbTUPYIOLIET0 KoJieOaHusl.
ITocTpoiiTe BEKTOPHYIO JUAarpaMMy CIOKEHHUS.

87. JlaHbl XapaKTepUCTUKH JBYX KOJIeOaTeIbHBIX JBIKEHUI MaTepuanbHoi Touku: T1=T2=8
¢, A1=A2=5 cMm. Pa3nocts a3 mexny stumu Konebanusamu /4. HauanbHas daza
OJIHOTO M3 HUX paBHA HYJIO. 3alUILNTE YpaBHEHUE PE3YIbTUPYIOLIETO KOJIEOaHUS.
[TocTpoiiTe BEKTOPHYIO AUarpammy CIOKEHHSI.
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88. Haiitu cMmemieHne OT TIOJIOKEHUST PABHOBECHS TOYKH, OTCTOAIICH OT HWCTOYHHMKA

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

89. ITnockas 3MeKTpoMarHuTHas BOJIHA PAaCIPOCTPAHSIETCS B BaKyyMe. AMILTUTY/Ia
HAIPSHKEHHOCTH AJIEKTPUYECKOro 1ouist BoJHbI Ey = 50 mB/u. Haiitu ammuutyny
HANPSDKEHHOCTH MAarHUTHOTO TIOJIS.

90. B oaHOpomHOW H30TpONHON cpeae ¢ € = 3 u u =1 pacmpocTpaHseTcs IIOCKas
3JIEKTPOMArHUTHas BOJIHA. AMIUIUTY 12 HAIPSXKEHHOCTHU AJIEKTPUYECKOTO T0JIS BOJTHBI E,
= 10 B/m. HaiiTi aMmiuTyy HanpspkKeHHOCTH MAarHHUTHOTO TOJst U ()a30BYHO CKOPOCTh
BOJIHBI

91.B omeite lOHra ©Ha mnyrtd oOAHOro U3 WHTEPPEPHPYIOIIMX JIyded IOMeIIanach
NEPIEeHIUKYISAPHO 3TOMY JIy4y TOHKAsi CTEKJIIHHAS IUIACTHHKA C MTOKA3aTeeM TOMIICHUS
n = 1,5, BcieACTBHE 4Yero HEHTpaNbHAas CBETJas I0JIOcCa CMeEIIanach B IOJIOKEHHE,
MEepPBOHAYAILHO 3aHUMAaeMO€ MSATOM CBETJION MOJIOCOW (HE cuuTasi LEeHTpalbHOi). J{nrHa
BOJIHBI najiatoniero ceeta A = 0,5 mxm. Onpenenuts TOMMUHY d TUTACTHHKH.

92. Ha ToJiCTyI0 CTEKIJISIHHYIO MJIACTUHKY HAaHECEH TOHKUN CIIOM MpO3payHOro BELIECTBA C
nokazareneMm mnpenomiieHuss n = 1.3. IlmacTuHKa OCBEUIEHA MapauICIbHBIM ITyYKOM
MOHOXPOMaTHYECKOIr0 CBeTa C UIMHON BONHBI A = 640 Hm, majaomUM Ha TUIACTUHKY
HOpMabHO. Kakylo MHUHUMAJIbHYIO TONIMHY Opin JOJKEH HMMETh CIIOW, YTOOBI
OTpa)KEHHBIH ITyYOK MMEJI HANMEHBIIYIO SPKOCTh?

93. upuna wuHTEphEpPeHIMOHHONW TMojockl. Ha MBUIBHYIO IUIGHKY C TOKa3aTeleM
npeirowieHuss n = 1.3, HaxXomsAUIyrocs B BO3/AyXe, MaJaeT HOPMAIbHO ITYYOK Jydeu
Oenoro ceera. Ilpu Kakoi HauMeHbIICH TONIMHE Omin MIEHKH OTPAXKEHHBIH CBET C
mmHON BoMHBI A = 0,55 mrm oOkaxkeTcs MakCHMalbHO YCHJICHHBIM B PE3YJIbTaTe
uHTEepepeHIn?

94.Ha nmadparmMy ¢ KpyriibiM OTBepcTHeM muameTpoM 0 = 4 ym magaeT HOPMAabHO
napajuieTbHbIA MyYOK JIydeld MOHOXPOMATHYECKOTO CBeTa ¢ JUIMHON BOMHBI A=0,5uxm.
Touka HaOIIOICHHUS HAXOJMTCS HAa OCH OTBEpCTHs Ha paccrosHuu b = 1 m oT Hero.
Ckonbko 30H Kk @penens yknaapiBaeTcs B oTBepcTuu? TemMHOe WM CBeTiee ISITHO
MOJYYUTCS B IIEHTpe AU(paKIIMOHHONW KapTHHBI, €CITU B MecTe HaOII0eHUI TOMECTHTD
9Kpan?

95. Ha mudpakiMoOHHYIO0 pENeTKy MajgaeT HOPMATbHO MOHOXPOMATHICCKUI CBET C JITHHOMN
BOJIHBI A = 410 nu. Yron Agp Mexny HanpaBiIeHUSIMH HA MAKCUMYMBI TIEPBOTO U BTOPOTO
nopsakoB paBeH 2°21'. OmnpenenuTs 4YWCIO 7 IITPUXOB HA €AUHUIY JIJIMHBI
TUGPaKIMOHHON PELIeTKH.

96. Ha nudpaknnoHHyI0 penreTky, coaepxaryto # = 400 mrpuxos Ha 1 mm, magaet
HOpPMaJIbHO MOHOXPOMaTUYECKHH CBET ¢ AnuHON BoaHbI A = 0,6 mxm. Haiitu oOmiee
yrcno N nudpakiinoHHBIX MAKCHMYMOB, KOTOpBIE J1aeT 3Ta pemieTka. OnpeaenuTs yroi
@ nudpakiuy, COOTBETCTBYIOLIUI MOCIEIHEMY MAKCUMYMY.

97. Kakoii HauMeHbIIIel pa3peniaroniei cuioi R momkHa o0manats audpakinoHHas
pelieTka, 9To0bl C €€ MOMOIIBI0 MOKHO OBLIO pa3peluTh JBE CIEKTPaIbHbIC TMHUH
KaJus ¢ [IutnHaMu BOJIH A1 = 578 um u Ap = 580 num? Kakoe maumensbiiee unciao N
HITPUXOB JJOJKHA UMETh 3Ta PellIeTKa, 4YTOObI pa3pelieHne ObljI0 BO3MOKHO B CIIEKTPE
BTOPOTO MOpsiKa?

98. Crenens nonsspu3anuy P 4acTUYHO MOJISPU30BaHHOTO cBeTa cocTasisiet 0,75.
Ornpeaenutb OTHOIIEHHE MAKCUMATIbHON MHTEHCUBHOCTH |max CBETA, MPOMyCcKaeMoro
AHAJIN3aTOPOM, K MUHUMAIBHOM |pix.
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99. Yron a Mexay IIOCKOCTSIMH MPOITyCKaHUs OJIsipu3aTopoB paBeH 50°. EcTecTBeHHBIN
CBET, IPOXO/Is Yepe3 TaKylo cHUcTeMy, ociadsercs B n = 8 pa3s. [IpeneOperas notepeit
CBETa MPH OTPAKECHUH, ONPEIACTUTh K03 hHIneHT K morioneHus cBera B OISIPOUIax.

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

101. KoaddurmeHnT noromeHns HEKOTOPOTO BEIIECTBA AJISI MOHOXPOMATHYECKOTO
CBeTa OMpeeNeHHO uTHHb Bomubl o = 0,1 ey ', OnpeenuTs TOIIKHY X BELIeCTRa,
KOTOpasi HeoOXoauMa JiIs ociadiieHus cBera B K = 2 pasa. [lotepu Ha oTpakeHHe cBeTa
HE YUUTHIBATb.

Pa3nes 4 .TepmoanHaMuKa U MOJIEKYJISIpHAsA (PU3UKA

102. N3oxopuueckuii, n300apuUIECKUid, N30TEPMUUYCCKUMA, aTUa0aTHICCKUI TTPOLIECCHI
B WJICAIBbHBIX Ta3ax. [I[peoOpa3oBaHue TEIUIOTH B MEXaHUYECKYIO padoTYy.
103. BHyTpenHsis sHeprus Tena. BHyTpeHHss SHeprus uaeaibHOro rasa.

TemoemkocTts. TemnoeMKocTb TBepAbIX Tel. 3akoH Jrononra u Iltu.

104. OOpatumble U HeoOpaTuMmble mpouecchl. [lepBoe Hayalo TEPMOIMHAMUKH.
TermmoeMkocTs. YpaBHenue Maiiepa.

105. TepMonnHamMuyeckoe  paBHOBecue M Temmeparypa. Hyiesoe — Hawano
TEPMOJMHAMUKHU. DMIMpUYecKas TeMiieparypHas mkaita. KBasucrarnueckue nporeccol.
YpaBHEHHE COCTOSHUSA B TEPMOJUHAMUKE.

106. O6partumbie U HeoOpaTuMbIe Tporecchl. Bropoe Havamo TepmoauHamMuku. [{uki
KapHo. OHTpomnus.

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

108. Makpo- wu  MukpococtossHHsA.  CTaTHCTHYECKMH BEC M BEpPOATHOCTH
MakpococTOssHUA. Pa30Boe MPOCTPAHCTBO.

109. Pacnipenenenne MakcBemia MoJieKyn ujeanbHOTO Tra3za. HauOosee BeposTHasd,

CpedHsisl U CpeAHEKBAJIpaTU4Has CKOPOCTH. OKCIEpUMEHTalIbHOE O00OCHOBaHME
pacnpenenenus Makcsesia.

110. Pacnpenenenue bonpimana u 6apomerpuueckast popmyna.

111. Uucno CTONKHOBEHUN M JIJIMHA CBOOOJHOTO MpoOera MOJIEKY HACATBHOTO Tasa.
OMmnupudeckue ypaBHeHHs nepeHoca: Puxa, dypre u HpioTona. Pemakcamus k
COCTOSIHUIO paBHOBecHs. CpeHee YHCI0 CTOIKHOBEHUH

3anauu k pasneay 4

112. Omun rpamm renust Obm Harper Ha 100°C mpu MOCTOSIHHOM  JIaBJICHHH.
Onpenenuth KOTUYECTBO TEIJIOTHI, IMEepelaHHOe ra3zy, paboTy pacIIUupeHHus W
MpHUpalicHue BHYTPEHHEH SHEPTHHA Ta3a.

113. VYTIeKkucnplii Ta3 paciUpsieTcs MPU MOCTOSTHHOM JiaBleHuu. OnpeneiauTs padboTy
pacIIMpeHus, €CIIU Ta3y Mepe1aHo 4,2:10% oic TerioTl.

114. I'a3, 3anmMaBmnii 00beM 11 7 IO HaBjIeHUEM 10° I1a 6b1n M300apUYeCcKu HarpeT
ot 20°C 10 100°C. Onpenenuts paGoTy PacIIMpPEHHs.

115. B 6annone emkocthio 24 1 HaxoauTcs Bomopon mpu Ttemrepatype 15°C. Ilocne
TOTO K4K 49acTh BOJOPOJA H3PACXOLOBAIN, AaBJICHHE B OaIIOHE MOHM3MIOCH Ha 4-10°17a.
Kaxkoe xonmmuecTBo Boopoaa ObUIO U3paCX0I0BaHO?
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116. Haiitu u3MeHeHHe SHTpONHMM TpPU HM300apUUYECKOM pacHIMpeHHH 4 2 a30Ta oT
00BéMa 5 1 1o 00BéMa 9 .

117. Onpenenuth TeMIepaTypy rasa, €clud CpeHsisl KUHETHYeCKas JSHeprus
MOCTYIATEIBLHOTO JBUKEHHUS €0 MOJICKYII 1,6-10719 Lo,

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

119. B kabune Beprosiera OapomeTp nokassiBaeT 675 mm pm.cm. Ha xakoil BeIcOTeE
JETUT BEPTOJIET, €CIM Ha B3JIETHOW IIomiagke OapoMeTp mokasbiBasl 750 mm pm. cm.?
TemnepaTypy BO3/lyXa CUMTaTh HEM3MEHHOU U paBHOl 17°C.

Paspnen 5. KBanToBas pusuka

120. TennoBoe n3nmyyenne u moMuHecueHIws. CrieKTpaabHbIE XapaKTePUCTHKU
TerIoBoOro usnydenus. 3akonsl Kupxroda, Credana-bonbiiMana u 3aK0H CMeIIEHUS
Buna. A6com0THO YepHOe Teo.

121. ®opmyna Penes-Jlxxunca u «ynsTpaduoneroBas karactpoday. ['unoresa
kBaHTOB. ®opmy:na [Inanka. KBanToBOE 00bsCHEHNE 3aKOHOB TEIIJIOBOI'O U3YUYCHHUSI.
KopryckynsipHO-BOJTHOBO# [Tyain3M CBETa.

122. ®otorddext u r3pdpext Komnrona. Ypasaenue Ditamreiina 1t potorddexra.
123. Omneit bote. Topmo3Hoe uznydyenue. I'unoresa ne bpoitnia. OnbiTel [[3BrUccoHa 1
Jxepmepa. Audpaxmus mukpoyactun. [IpuHnmn Heonpenenennoctu [ eiizenbepra.

124. BonnoBas (yHKIIMSA, €e CTaTUCTUYECKU CMBICI U YCJIOBHUS, KOTOPBIM OHA

JIOJIKHA Y/10BJIETBOPSTH.
125. CranuonapHoe u HectanoHapHoe ypaBHeHue llpeaunrepa.
126. KsanToBas yacTuia B OJTHOMEPHOH MOTCHIUAIBHOU siMe. OTHOMEPHBIN
NOTEHIMAIBHBIN MOpor 1 6apwep.
127. CocTosiHMe MUKpOYACTHUIIBI B KBAHTOBOI MexaHuKe. [[OHSATHE O BRIPOKICHUN
DHEPreTUYECKUX YPOBHEM.
128. IlpencraBneHue GU3NUECKUX BEIUYHH oreparopamu. OnepaTopsl KOOPIUHAT,
UMITyJIbCa, MOMEHTA UMITYJIbCA, IOTEHIUAIbHON U KHHETUYECKON YHEPIHUH.
129. CranuonapHoe ypaBHenue llIpenunrepa s atoma Bojgopoaa. BoiaHoBEIE
¢GyHKUIMYU 1 KBaHTOBBIE yncia. [IpaBuia oTOopa A1 KBAaHTOBBIX MEPEXOJI0B.
130. CoOcTBeHHBIH MEXaHHUYECKUI 1 MAarHUTHBII MOMEHTHI 2JIEKTpOHA B aToMe. OTbIT
IlItepHa u I 'epnaxa.
131. Cuuna-opOuTankbHOE B3anuMmojeiicTBre. TOHKast CTPYKTypa aTOMHBIX CIIEKTPOB.
132. Crpoenue aToMOB U IepUOINYECKas CUCTEMa XUMUYECKUX neMeHToB J[.1
MenneneeBa. [lopsmok 3amomHEeHUS SJIEKTPOHHBIX 000I0UYEK.
133. BekropHas MOJieb MHOTOJIEKTPOHHOTO aToMa. THITbI CBSA3EH.
XapakTepUCTUYECKUE CIIEKTPhI ATOMOB.
3anaum k pasgeny 5

134. HaiiTi yacToTy v cBeTa, BBIPHIBAIOIIETO U3 METAJLJIA JIEKTPOHBI, KOTOPHIE
MOJTHOCTBIO 33/I€P’KUBAIOTCS Pa3HOCTHIO MOTEHIUANOB U =3 B, eciu poToddhdext
HAYMHAETCS TIPH JJTHHE BOTHBI cBeTa A = 0,5 MKM.

135. B pesynbrate a3pdpexra Komnrona ¢oton c sueprueit € = 1,02 MaB paccesics Ha
CBOOOJTHOM 3JIEKTpOHE Ha yrou € = /50°. OnpeaenuTs SHEPTUIO & paccessHHOro GOTOHA
Y KHHETUYECKYIO SHEPTHUIO T JIEKTPOHA OTAAaYu

136. [IpoToH 00s1aiaeT KUHETHYECKOM SHEPTHei T, paBHOM SHEPTHH MOKOs K.
OnpenenuTthb, BO CKOJIBKO pa3 U3MEHHUTCS JJIMHA BOJHBL A 1e bpoiins nporona, eciau ero
KMHETHYECKasi SHEprHsl yBEJIMYUTCA B n = 3 pasa.
137. .YacTtHua B MOTEHIMAIBLHOM SIIUKE MIUPUHON | HAXOAUTCS B HU3LIEM
BO30YXJI€HHOM cOCTOSIHMH. OnpeAeanTh BEPOSTHOCTh HAXOXKICHHS YaCTHUIIBI B
unrepsaie ot 0 o 1/2.
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138. Yactuiia B HOTEHIMAIBHOM SIIUKE IMUPUHOM | HAXOAUTCSI BO BTOPOM
BO30YKICHHOM COCTOSIHUH. OIpeeanuTh BEPOSITHOCT, HAXOKICHUS YaCTHUIIbI B
uHTepBaie ot |/3, paBHOy1aIeHHOM OT CTEHOK.

139. JlnuHBI BOJH KOMITOHEHT KEJITOTro ay0JeTa pe30HaHCHOM JIMHUKA HATPUS,
obycnoBieHHoro nepexoom 3P-3S, pasubr 589,00 u 589,56 um. Halitn Bennuuny
pacuerienus 3P-tepma B 3B.

140. Bemmcarh crieKTpasibHbIE 0003HAUEHUSI TEPMOB aTOMa BOJIOPO/IA, DIICKTPOH
KOTOPOT0 HaXOJIUTCS B COCTOSIHUHM C TJIABHBIM KBAaHTOBBIM YHCIOM N=3.

141. CkoapKO M KaKue 3HaY€HUs KBAHTOBOTO YKCJIa J MOXKET UMETh aTOM B COCTOSIHUH
C KBaHTOBBIMHU 4HciiaMu S U L, paBHBIMU COOTBETCTBEHHO 2 1 3 ?

142. Onpenenuts OTHOIICHHUE JUTUHBI BOTHBI A1 Jie bpoiiis mpoToHa K AJTMHE BOJIHBI
Az ne bpoins a-uacmuywl, IpOLISAININX OJUHAKOBYIO YCKOPSIOIIYIO Pa3HOCTh
noreHmuanios U =7 ['B.

143. OnpenenuTh OTHONICHHUE JUTMHBI BOJHBI A1 Jie bpoiiis mpoToHa K AJTMHE BOJHBI
Ay ne bpoins a-uacmuysl, IPOLIEANINX OJUHAKOBYIO YCKOPSIOUIYIO Pa3HOCTh
noreHmuasios U =7 [B.

144. CpenHee BpeMs )KU3HU aToMa B BO30YKJIEHHOM COCTOSIHUU At ~10%c. [Ipn
nepexojie aToMa B HOpMaJIbHOE COCTOSIHUE UCITyCKaeTcsl POTOH, CPEeIHss JUIMHA BOJHbI
(1) xotoporo paBHa 400 Hm. OLIEHUTH €CTECTBEHHYIO IUPHHY AA H3IydaeMoi
CIIEKTPAILHOM JTUHUY, €CITH HE IPOUCXONT €€ YITUPEHHUS 33 CUET JPYTHX MPOIECCOB.

145. MOHOSHEPreTHUECKUI ITyYOK 3JIEKTPOHOB, MPOIIESIIINX YCKOPSIOUIYI0 PA3HOCTh
noteHuuanoB U = 20 kB, BBICBEUUBAET B LICHTPE 3KPaHA AIEKTPOHHOIYYEBOU TPYOKH,
niuHa Kotopoi | = 0,5 m, naTHO paguycom I = 1072 cm. [Tonb3ysick COOTHOILIIEHUEM
HEOIpeIeNIEHHOCTEN, OMPENIENNTh, BO CKOJIBKO Pa3 HEONPEAEIEHHOCTh Ax KOOpAUHATHI
AIIEKTPOHA Ha DKpaHEe B HAMPABICHUH, EPIICHANKYISIPHOM OCU TPYOKH, MEHbIIIE
paamyca I sTHa.

146. Haiitu nmocrosituyro [Tnanka h, eciaun u3BecTHO, YTO 3JEKTPOHBI, BHIPBIBACMBIE U3
MeTaJljla CBETOM C JUTMHOW BOJIHBI A1 = 3,6 MKM, TIOJIHOCTBIO 33J€PKUBAIOTCS PA3HOCTHIO
MOTEHIIMANIOB U; =6,6 B, a BeIpbIBa€Mble CBETOM C JUIMHOW BOJHBI Ay =0,65 mrkm —
Pa3HOCTHIO MOTEHIHANIOB Uy =16,5 B.

147. HaiiTi yacToTy v cBeTa, BBIPHIBAIOIIIETO U3 METaJIa JIEKTPOHBI, KOTOPHIE
MOJIHOCTBIO 33/1EPKUBAIOTCS Pa3HOCTHIO NOTeHLIMANOB U =3 B, eciiu poToapdext
HAYMHAETCS TIPH JJTMHE BOTHBI cBeTa A = 0,5 MKM.

148. Kakum oOpa3zoMm mpoBOIAT TPagydpoOBKy MOHOXPOMATOpa IO ITAJOHHOMY
cnekTpy? Kakyro BennunHy Ha3bIBAIOT pa3periaoneii crrocoOHOCTbI0?

149. JInsg  Kakux W3MEpPEHUH HCIONb3YEeTCs SBJIICHHE BpPAIICHHUS] IUIOCKOCTH
noJisipu3anuu ceeta? OObsICHUTE NPUHLMIT PaOOTHI NOJISIPUMETPA.

150. [Ipemnoxure MeTON H3MEPEHMS HWHAYKIMU MarHuTHoro mnois 3emun. Kakwne
npubopsl Bam 15 aToro nonano0srcs’

151. Kakue nzmepeHuss MOXKHO NPOBECTH, UCTIONB3Y4 siBlIeHUe nHTepdepenunu? B yem
IIPEUMYILECTBO JIA3€PHBIX UCTOYHUKOB?

152. [louemy nudpakuuoHHass pemeTka MOXKET CIYXHUTb JUCHEPrHPYIOIINM
3JIEMEHTOM MoHoxpomaropoB?  IlpuBenute Qopmyny [uis pacueTa JUIMHBI BOJIHBI.
3anummre GopMyIly Ui pacyeTa MOrPelIHOCTH.

Pa3znesa 6. OcHOBBI (pU3HKH sAPa U IJTeMEHTAPHBIX YaCTHII.

153. Crtpoenue aTOMHOTO siipa. SaepHble CHIIbL. DHEPTHs CBA3M Apa. JledekT Macchl.

154. PannoakTUBHOCTE.
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155. SAnepueie peakiuu. Peakiuu neneHus u CUHTE3a.

156. OnemenrtapHsbie yactulbl. Kimaccudukanus snemeHTapHbix yactull. [lpeBpamienue
yacTull. 3aKOHBI COXPAaHEHUSI B MUPE AJIEMEHTAPHBIX YaCTHII.

3anaum k pasaeny 6

157. HazoBute cuMmBonm4eckre 0003HaUCHUS sAep U30TOMOB BOJIOPO/Ia U HA30BUTE
ux.

158. Hcnons3ys cootnomenune Z=A/2, KOTOpOE CIPaBEIJIMBO I MHOTHX JIETKHX
a1ep, ONpeAeNUTh CPETHIOI 00BbEMHYIO INIOTHOCTH 3apsiia spa.

159. Slapo Geprns 4 Be 3axBatiiio smektpon u3 K-oGomoukn atoma. Kakoe sapo
oOpa3zoBasioch B pe3ynbrare K-3axBara.?

160. JIBa simpa remust ,*He CIIMIINCh B OXHO SIIPO, ¥ TIPU 3TOM OBLIT BEIOPOIIIEH TPOTOH.

Vkaxure SAAPO KaKOoro 3JICMCHTa 06p8.30BaJ'IOCB B PE3YJIbTATC TAKOI'O IMIPCBPALICHU .

[Ipu cmaue sx3ameHa CTYAEHT MOJydaeT 2 TEOPETHYECKUX BOIMpOCA U OJHY 3ajady U3
nepeyHs, MPUBEACHHOTO BbIlIe. Bpems MOATrOTOBKH CTyJEHTa K YCTHOMY OTBETY Ha BOIIPOCHI
JK3aMeHa- 110 45 MuH.

4. MeToanueckne MaTepuajbl i ONpe/eseHUs MPoLeAyp OLEHUBAHUS 3HAHMI,
YMEHHi, HaBBIKOB H (WJH) ONBITA [eSITeIbHOCTH, XAPAKTEPU3YIOIIHX JTAMNbI
(opMupoBaHua KOMIIETEHIM M.

[IpoMexyTouHass arTecTalys IO JUCIUIUIMHE TIPOBOJHUTCS B COOTBETCTBHH C
tpeboBanusimu CTII

CTO CITIoI'TU(TY) 016-2015. KC YKB/I. ITopsimok nmpoBeIeHUs 3a4€TOB U YK3aMCHOB.
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