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1. HepequL NJIAaHUPYEMBIX PpPe3yabTaToB oﬁy'{ennﬂ 0 JUCHMIIIMHE, COOTHECCHHBIX C NMJIAHHPYECMbBIMH pe3yjJbTaTaMHU OCBOCHMSA

00pa3oBaTeJIbHOM NPOrPAMMBI.

B pesynbrare ocBoeHus1 00pazoBaTeIbHON MPOrpaMMBbl OakagaBpuaTa 0OyUYaIOIIHIACS JOJDKEH OBJIAICTh CIICAYIONMMHU PE3yIbTaTaMHi 00ydIeHHS

10 JUCIUILINHE:

Kox u HaumMeHOBaHUE HaunmenoBanue nHanKaTOpa JleckpunTopsl
001EenpodecCHOHAITLHOM JIOCTHDKEHHST  o01enpodeccnoHaabHbIX
KOMIICTCHLIUN KOMHCTCHHI/Iﬁ
OIIK-1. 3Harth:
- MpU3HAKU UACHTU(DUKAMHA (DU3HUSCKUX SIBICHUU :
- OCHOBHBIE 3aKOHBI (DU3UKH, OIMKMCHIBAIOIIKNE (PU3UUECKUE SIBICHUS U
CriocobeH u3ydarh, OIlK-1.2. b ) mue ¢

aHAJIM3UPOBATh, UCIIOJIB30BAThH
OUOJIOTUYECKUE OOBEKTHI U

Unertudukamuss u  kiaccudukanus

q)HSH‘leCKI/IX MpoueccCoB, IMPOTCKAIOIIUX

IMpOoUECChbl; OI'paHUYCHUA TPHUMCHCHHA 3aKOHOB, obnacTu IMPUITOKCHHUA
3aKOHOB (1)I/ISI/IKI/I B HpaKTHHCCKOﬁ ACATCIIBHOCTH ,

. | YMerb
MIPOIIECCHI, OCHOBBIBASCH HA Ha  oObekTax  mpodecCHOHATBHOM
- HMICHTU(QHUUIMPOBATH U TPAKTOBATh OCHOBHBIC HAOIIOAaeMbIe
3aKOHAX U 3aKOHOMEPHOCTSX eSITEeNIbHOCTH
p a NPUPOJIHBIC U TEXHOTCHHBIC SBJICHUS U 3)(EKTHI ¢ TIO3UIHH
MaTeMaTH4CeCKHX, PU3NYCCKUX, byHIaMEHTAIBHBIX (DU3UUECKUX B3aMMOICHCTBUI
XMMHUYECKUX U OMOJIOTHYECKUX Baagers :
HayK 1 UX B3aMMOCBA3AX - CMOCOOHOCTBIO KJIACCU(PHUIMPOBATh (U3NYECKHUE SBJICHUS IO
Pa3IUYHBIM MIPH3HAKAM
OIIK-7.2. Omnpenenenne | 3HaTh: PU3NYECKUE OCHOBBI MEXAHUKH, (PU3UKHU KOJIEOaHUH U BOJIH,
OIIK-7 XapaKTEPUCTUK (1)H3H“ICCKOFO QJICKTpHUYICCTBA U MAIrHETHU3MaA, JICKTPOANHAMUNKH, CTaTUCTHUYECKOMN
CriocoGeH MpOBOIUTH npolecca(siBIeRNs), XapakTepHoro yis | PH3MKH 1 TEPMOMHAMHKH, KBAHTOBOH (H3MKH;
. | YMeTs: pemars THIIOBBIC 331a4H, CBSI3aHHBIE C OCHOBHBIMH pa3/esiaMu
IKCIIEPUMEHTAILHBIE 00BEKTOB npodeccnoHaTbHON
(bU3MKH, UCTIONH30BATh (PU3NYECKUE 3aKOHBI P aHATIM3E U PEIICHUN
UCCIICIOBAHMSI U MCIIBITAHUS 110 STEIILHOCTH H HOB .
a ACATEIIPHOCTH, a OCHOBC | po6reM mpodeccHoHanbHOI AesSTenbHOCTH
32/laHHON METO/IMKE, HAOMIO/ICHHs | TEOPETHUECKOTO 1 | Baagers :METOIAMH MPOBEICHUS GU3MIECKUX M3MEPCHU, METOIaMK

Y U3MepeHusi, 00padaTbIBaTh U
UHTEPIPETUPOBATH
AKCIIEPUMEHTANbHBIC JJaHHBIE,

SKCIICPUMCHTAJIIbHOTO HCCIIEOBaHUIA.

KOppeKTHOﬁ OIICHKH I'IOFpCIJ.IHOCTCfI IIpU MPpOBCACHNUNU (I)I/I3I/I‘-ICCKOI‘0
OKCIICPUMCHTA.




MPUMEHSST MaTEMaTHIECKHE,
¢dbusznveckue, GU3NKO-XUMHYECKHE,
XHUMHAYECKHE, ONOJIOTUYECKHE,
MUKPOOHOJIOTHYECKUE METOIBI




2. MecTo TUCHMILUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHON MPOrpamMMbl.

B51.0.12 ®usuka

Mecto aucuumindabl B OOIL.  Jlucummmaa «®uszuka» OTHOCHTCSA K 00s3aTeIbHOU
gactu® Broka 1 «/{uCIUIIMHEB 06pa30BaTeIbHOI IPOrPaMMbl aKaNaBpHAaTa.

W3yuaercsa: B ouHoil popme oOyyeHHs - Ha MEPBOM Kypce BO BTOPOM CEMECTpE U Ha
BTOPOM Kypce B TPEThEM ceMecTpe,’.

O0BEM QUCLHUILUIMHEL COCTABIAET & 3.€.

du3uka Cco37AaeT YHHUBEPCATbHYIO 0a3y uisi H3ydeHHs o0menpodeccuoHabHBIX |

CHEIUANIbHBIX JUCIUILINH, 3aKIaAbIBaeT PYHIAMEHT MOCIEIYIONEero 00y4eHus B MarucTparype,
acnupantype. OHa 1aéT nenpHOe MpeCTaBlIeHNne 0 PU3NUECKUX 3aKOHAX OKPYKAIOMIETO MUPA B
UX €TUHCTBE M B3aMMOCBSI3U, BOOPYKaeT OakanaBpOB HEOOXOJMMBIMU 3HAHUSMU AJI PELICHUS
Hay4YHO-TEXHUYECKHUX 3a7a4 B TEOPETUUECKUX U MPUKIIATHBIX aCIIeKTaxX.

B MeronuyeckoMm riaHe JUCHMILIMHA OMUPAETCS HA 3HAHUA MO (U3MKE, MOTYYCHHBIE B
mikosie. OcBoeHMe Kypca (U3MKM HEOOXOIMMO Kak IMpEeAlIECTBYIOLIEE JUIsl psiaa APYTrux
TUCIHUIUIMH: (u3nYeckas XUMHUSA, aHATUTHUECKas XUMHUS U (PUIUKO-XUMUYECKUE METOIBI
aHajn3a, MPUKIIaIHAs MEXaHUKa, TPOIECChl U anmapaThl XUMUYECKOW TEXHOJIOTHH, KOJIJIOUTHAS
XUMHUSL.

3

®opmbl  npoBegenusi 3aHATHIL.* CHCTEMATH3UPOBAHHBIE OCHOBBI  JUCIMILIMHBI

U3NIATalOTCsl Ha 3aHATUSAX JIEKIMOHHOTrO THMHa. [lodydeHHble 3HAHMS 3aKpEIUISIIOTCS Ha
1a00paTOPHBIX U MPAKTHUECKUX 3aHATHX. J{JIs1 TEKyIero KOHTPOJIsl YCIIeBaeMOCTH TIPOBOISATCS
TEOPETUYECKHE KOJUIOKBUYMbI U  KOHTpOJbHbIE paboTel. CamocTosiTenpHas pabota
npeaycMaTpuBaeT paboTy ¢ yueOHO-METOUYECKUM OOeCIieYeHuEeM AUCITUIUIMHBI, BBITIOJTHEHUE
JIOMAIITHUX 3a/IaHuH, COCTaBJICHUE OTYETOB K TAOOPATOPHBIM paboTaM.

DopMa NPOMEKYTOYHON ATTECTALMH - DK3aMEH.
Kpartkoe coaep:xanue TUCHUNJIMHBI:
Paznen 1 -MexaHuka.
Paznen 2 -OnexkTpomMarHeTusm.
Pasnen 3 -Konebanus u BonHbl. BoHOBas onTHKa.
Paznen 4 - ®uzndeckas TepMOIMHAMHKA.
Paznen 5 -KBanToBast pusuka.
Paznen 6 -OcHOBBI pU3MKH s]ipa U FIEMEHTAPHBIX YaCTHII.

Pe3yabTaT M3y4yeHMs AMCHUILUIMHBI: chopMupoBaHHOCTh yacTu KomrnereHuui OIIK -1, OITK-
7.

! Onpenensercs yueOHBIM MIaHOM
2 OnpesensieTcst yueOHBIM ILIAHOM
% Onpenensercss yueOHBIM TIIAHOM
4 Onpenensiercs yueOupM mianom u PITJ]



3. O0LeM JUCHUILIMHEI.

Bun yaeOHO# paboThI Beero,
3E/akanem. yacos

OO01ast TPy10€eMKOCTb M CHUTITHHBI 8/288

(3a4eTHBIX SAVHMII/ aKaIEMUIECKIX YacOB)

KonrakTHasi pa6oTa ¢ npenojaBarejieM: 168
3aHATHS JEKLIMOHHOTO TUIIA 94
3aHSATUS CEMUHAPCKOTO TUIIA, B T.4. 108

CEMHUHApBI, IPAKTUYECKUE 3aHATHUS 54
nabopaTopHbie pabOThI 54
kypcoBoe npoektupoBanue (KP wm KIT)
KCP 6
Jpyrye BUIbl KOHTAKTHOM paboThI
CamocrosTenpHas padbora 39

dopwma tekymiero kortpois (Kp, pedpepar, PI'P, acce)

Kp, komnoksuym

®opma npome:xyTouHoii arrecrauuu (KP, KII, 3auder, sx3amen)

2 Jx3amena (81)
4. Conep:kaHue QM CHUTIINHBI.
4.1. Pa3aeanl AMCHMIITMHBI U BUABI 3AHATHIA.
3angarus
. CEMHUHApPCK .
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1. Mexanuka. 16 8 18 2 OIIK-1,
OIIK-7
2. DNEeKTPOMArHeTU3M. 16 10 18 2 OIIK-1,
OIIK-7
3. dusnueckas TePMOIUHAMUKA. 4 3 OIIK-1,
OIIK-7
4, Komnebauus u BonHbl. BonHOBas onTuka. 8 16 10 15 | OIIK-1,
OIIK-7
5. KBanroBas ¢duzuka. 8 18 8 15 | OIIK-1,
OIIK-7
6. OcHOBBI GU3HKH s1/Ipa U FTIE€MEHTAPHBIX 2 2 2 | OIIK-1,
YaCTHII. OIIK-7




4.2 OcBoeHHe KOMIIETEHIUIl pa3aeJaMu TUCIUIIITHHBI

Kon nnaukaropos

11\/@11 IOCTHOKEHUS HaumeHnoBanue pa3zena JUCIHUILTAHBI
KOMIIETEHIIMH

1. | OIIK-1.2,7.2 MexaHuka.

2. DJICKTPOMAarHeTH3M.

OIlK-1.2,7.2

3. | OIIK-1.2,7.2

dusndeckas TEPMOANHAMUKA.

4, | OIIK-1.2,7.2

Kone6anus n Boianbl. BojiHOBas onTHKa.

o

OIIK-1.2. 7.2

KBanroBas ¢uzuka.

6. | OIIK-1.2,7.2

OCHOBBI (PM3UKH sAIpa U HIEMEHTAPHBIX YaCTHI.

4.3. 3aHaTi JeKINOHHOI0 THUIIA.

Ne
paszena
JIUCITUILINHEI

HaunmenoBanue TeMbl
1 KpaTKoe CoAep KaHue 3aHsATUS

O0beM,
aKaj.
Yacel

unoBannonHas
dhopma

1

MexaHuka
Kunemaruka.
XapaKTEPUCTHKHU

OcHOBHbIE KUHEMaTHYECKUE
KPUBOJIMHEIHOTO JBYDKEHUS:
CKOPOCTb u YCKOpEHHE. HopmanbHoe u
TaHTeHLIMaIbHOE YCKOpEHHE. Kunematnka
BpALIaTEIbHOTO [JBIDKEHHSA: YIJIOBask CKOPOCTb H
YIJIOBOE YCKOPEHHE, UX CBA3b C JUHEHHOW CKOPOCTHIO
U YCKOpPEHHEM

Chain-
npe3eHTanus

Mexanuka JlnHamuka. VlHepIyabHBIE CUCTEMBbI
oTcuera U nepsblid 3akoH HetoToHa. BTopoii

3ak0oH HeroroHa. Macca, UMILyJbC, cCuila. Y paBHEHUE
JIBIKEHUS MaTepUAIbHOU TOUKU. TpeTuil 3aKkoH
HrroToHa 1 3aK0H cOXpaHEeHHsI UMITYJIbca. 3aKOH
BCEMHUPHOTO TSAroTeHus. CHIIBI COMPOTUBIEHHUS.

Craiin-
npe3eHTanus

Mexanuka Jlnunamuka. aTerpupoBaHue ypaBHEHUH
JIBHKEHMS, POJIb HAYaJIbHBIX ycloBHi. LleHTp macc
MEXaHUYEeCKOW CUCTEMBI, 3aKOH JBIKEHUS IIEHTpa
macc.

Mexanunka MoMeHT uMnyabca. MOMEHT UMITyjbCca
MaTepUalbHONU TOUKH U MOMEHT MEXaHUYECKOU
crucTteMbl. MOMEHT CHITBI. 3aKOH COXpaHEHUS MOMEHTA
MEXaHHYECKOl cucTeMbl. JIBUKEHUE B TI0JIE
IIEHTPAIBHBIX CHIL.

JIB

Mexanuka Jueprus. Cuia, paboTa U IOTeHIHATIbHAS
sHeprusi. KoncepBaTuBHbIE 1 HEKOHCEPBATHBHBIE
cuiiel. PaboTta u knHeTH4eckast SHeprusl. 3aKoH
COXPaHEHUs NOJTHON MEXaHUYECKON 3HEPruu B M0JIE




MOTCHIUANBHBIX cuil. CBSI3b MEXKAY CUION U
MOTEHIMAIBHOWN 3Hepruen. ['panueHT ckanapHon
byHKIUH.

MexaHuka

JAuHaMuKka BpamaTeJbHOr0 ABUKeHUs. Y paBHEHUE
BpallleHUs TBEPJIOrO TEJIa BOKPYT 3aKPEIUIEHHOM OCH.
MowmenTt unepuuu. @opmyna Ilreitnepa.
Kunernueckast s3Heprus BpallarIerocst TBEpaoro
Tena.

MexaHHuKa

PeasitTuBucrckas Mexanuka. [TpuHuun
OTHOCUTENIBHOCTH U npeobpa3oBanus [ amumest.
OKcnepuMeHTaNbHbIe 000CHOBaHMS CIIEIUALHON
teopuu otHocutenbHOCTH (CTO). Ioctynarer CTO.
OTHOCHUTENBLHOCTD OOHOBPEMCHHOCTHU U
npeoOpazoBanus Jlopenmna. CokpaiieHue JUIMHBL 1
3aMeJUICHHE BPEMEHU B IBHKYIUXCS CUCTEMAaxX
oTcuera. PensTUBUCTCKUM UMITyJIbC. B3auMOCBs3b
Macchl ¥ 3Heprun. CTO u sinepHas 3HepreTuka.

Caaiin-
npe3eHTanus

JIeKTPOMATHETH3IM

3akoH Kynona. HanmpsbkeHHOCTB ¥ TOTEHIIMA
AIIEKTPOCTATHYECKOTO MMoJIsL. Teopema 0 IUPKYISIIH.
Teopema I"aycca B uHTErpasibHOM hopme u ee
MIPUMEHEHUE IS pacueTa ICKTPUIECKHUX MOJIEH.
DIIEKTPUYECKOE MOJe AUMos. [[unosb BO BHEITHEM
3JIEKTPUIECKOM TI0JIE.

Chnain-
npe3eHTanus

DJIEKTPOMATHETH3M .DJIEKTPOCTATHYECKOE TIOJIE B
Bemiectse. [lonspuzannsa auanexTprukoB. CBA3aHHbIE
3apsizipl. BekTop anexrpuyeckoro cmeneHus. Teopema
I"aycca 1St 3JIEKTPUYECKOTro MOJIsl B BEIIECTBE.
IIpOBOHUKH B AIIEKTPUUECKOM TIOJIE.
OnexTpocTaTuyeckas 3alluTa.

JIB

DJIEKTPOMATHETH3M

IIpoBoaHNKH B 3J1eKTpUYecKOM moJie. PaBHOBecue
3apsA0B B poBoHMKe. OCHOBHAS 33/1a4a
QJICKTPOCTAaTUKH IMTPOBOJIHUKOB. 9KBI/IHOTGHHI/I3J]LHI)IC
MOBEPXHOCTH U CUJIOBBIC JINHUH 3JIEKTPOCTATHYECKOTO
IOJIA MEXY MMPOBOJJHUKAMMU. SJIGKTpOCTaTI/I‘-IeCKaH
3anuTa. EMKOCTh IPOBOTHUKOB M KOHEHCATOPOB.
OHeprus 3apsHKEHHOT0 KOHAEHCaTopa.

DJIEeKTPOMATHETH3M

IocTosnnblii d1ekTpuyecknii Tok.Cuna u
IUIOTHOCTB TOKA. Y paBHEHHE HEMPEPBIBHOCTH IS
TUIOTHOCTH TOKa. 3akoH OMa B MHTETPaIbHON U
muddepennuansHol popmax. 3akon xoyis-JIenma.
ONeKTpOoABIIKYILAs CHJIa HICTOYHMKA Toka. [IpaBuia
Kupxroda.

JIB

JIeKTPOMATHETH3M




MarnauTocTtaTtuka. BekTop MarHuTHON MHITYKIUH.
3akon Ammnepa. Cuna Jlopenma. /[BmwkeHune 3apsaoB B
9NEKTPUYECKUX U MarHUTHBIX MOJIsIX. 3aKoH buo-
Cagapa-Jlannaca. Teopema o TUpKyIAIUH (3aKOH
nostHOTO TOKa). Teopema ["aycca.

DJIeKTPOMATHETH3M

DJIeKTPOMATHUTHASI MHAYKIMSL. Y paBHEHUsI
MakcBessia. @EHOMEHOIOTHA dJIEKTPOMAarHUTHOU
uaaykuuu. [Ipasuiio JleHna. YpaBHeHue
AIIEKTPOMArHUTHON HHAYKIHHA. CaMOWHTYKITHSL.
WNunyktuBHOCTH coneHoua. PaboTta o mepeMerieHuto
KOHTYpa ¢ TOKOM B MarHUTHOM TI0JIe. DHEPrus
MarautHoro nois. Cuctema ypaBHeHH MakcBeruia B
UHTETpaIbHON (hopMe U (PU3UUECKUN CMBICI
BXOJISIINIUX B HEE YPaBHEHUH.

JIB

DeHOMEHO0JI0rHYecKasi TepMOAMHAMMKA.
TepmoauHaMUUECKOE paBHOBECHE U TEMIIeparypa.
HyneBoe Havyano TepMogMHAMUKA. DMIIUPUICCKAs
TemreparypHas mkana. Ksasucrarnueckue npoueccsl.
YpaBHeHHE COCTOSIHUA B TepMoanHaMuke. OOpaTumMeie
1 HeoOpaTumble mporiecchl. [lepBoe Hauano
TepMOJMHAMUKH. TeroeMKocTs. Y paBHeHue Maiiepa.
Nzoxopuueckuit, n300apuvecKuii, N30TEPMUIECKUH,
aarabaTHYECKUN TPOIIECCHI B UCATTBHBIX ra3ax.
[IpeoOpa3zoBanue TEIUIOTHI B MEXaHUYECKYIO PadoTYy.
Hukn Kapao u ero ko3¢ puiineHT moie3Horo
JIEUCTBUS. DHTPONHUSL.

JIB

MoJieKyJasipHO-KHHEeTHYEeCKasl Teopus. /{aBicHue
ra3a ¢ Touku 3peHus MKT. CBsi3b TEIJIOEMKOCTH €
YHUCIIOM CTEeTeHeH CBOOOIBI MOJIEKYJI rasa.
Pacnpenenenne MakcBesuia MOJIEKYJT UII€ATTBHOTO
rasa. OKCIepUMEHTaIbHOE 000CHOBAHKE
pacnpeneneHus MakcBeruia. Pactipenenenne
Bonbimana u 6apomerpudeckas Gpopmyna. SpneHus
nepenoca. Juddysus, TerIonpoBoHOCTb,
BHYTpPEHHEE TPEHUE.

Kosne0anus u Bos1HbI. BosiHOBasi onTHKa:
I'apMoHMyYeckue KoaedOaHus pa3JaMIHOI MPUPOABI.
Bouanbl. [IpumMepst konebaTenbHBIX IBUKEHUN
paznuuHo (hr3uyeckoi mpupo el KomrekcHas
¢dbopma npeacTaBIeHUsI FTAPMOHUYECKUX KOJIEOaHHH.
BexTopHoe onucanue cioXeHus: KoieOaHui.
BonnoBoe nBmxkenue. Ilnockas rapmoHndeckas
BOJIHBI. /IJIMHA BOJIHBI, BOJIHOBOE YHCIIO, a3oBast
CKOPOCTbh. Y paBHEHHE BOJHBI. OTHOMEPHOE BOJIHOBOE
ypaBHeHue. [lomspusarus BOJH. DIEKTPOMAarHUTHAS
BOJIHA KaK pelleHue ypaBHeHuil MakcBeina. CBoiicTBa
3JIEKTPOMArHUTHBIX BOJIH.

Caaiia-
npe3eHTalUs

KoJsie0anus 1 BoJiHbl. BoJiHOBasi ONITHKA:

HNHaTepepennust BoJIH. DIEKTPOMarHUTHas IpHUpoaa
CBETOBBIX BOJIH. . DJHEPIHs AJIEKTPOMAarHUTHBIX BOJIH.
O0bEMHas TUIOTHOCTH SHEPTHH IEKTPOMArHUTHOTO
nosst UaTepdepeHInoHHOE TI0NE OT ABYX TOUYEYHBIX
uctouHukoB. OneiT FOHra. MHaTepdepomeTp
Maiikenscona. MaTepdepeHius B TOHKUX TUICHKaX.
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Kose0anus u BosiHbl. BosiHOBasi onTHka:
JAundpaxuusa Bosan. [Tpunnun I'tolirenca-Openens.
Hudpaxnus OpeHens Ha IPOCTEHIINX MPErpaaax.
Hudpaxnus Opaynrodepa. Audpaxuus Opaynrodepa
Ha menn. JndpakiuonHas pemerka Kak
CIIeKTpaIbHBINA puoop. [loHsATHE 0 ToNOrpadnIecKOM
METO/Ie TIOYYEHHsI U BOCCTAHOBIICHHS N300paKEHUH.

JIB

KoJse0anusa  BoJHLI. BoJIHOBAsl OITHKA:

Moasipuzauus BoJH. Iorsnoimenue, 1ucnepcus,
paccesinne cBera. Dopma U CTENEHb MOJSPU3AIUU
MOHOXPOMATHYECKHUX BOJH. ONTHYECKas
anu3orponus. J[Bymydenpenomienue. OTpaxxeHue u
MIPEJIOMJICHUE CBETa Ha TPAHUIIC pa3jieia IBYX
JTUDIIEKTPUKOB. DEHOMEHOJIOTHS TTOTIIOMIEHS 1
qucnepcuu csera. PaccesHue cBeta

KBanToBas ¢pu3uka. KBanroBnle cBoiicTBa
IJEKTPOMATrHUTHOI'O U3JIy4Y€CHHUS. TemnoBoe

U3ITydeHue 1 JroMuHecteHIus. CreKTpaabHbIe
XapaKTEePUCTUKU TEIUIOBOTO M3JIyYeHHUs. 3aKOHBI
Kupxroda, Credana-bonpiimana u 3aKk0H cCMeIIeHUS
Buna. AGcoimotHo yepHoe Tenno. Dopmyna Penes-
JxuHCa 1 «ynpTpadroeToBas KaracTpoday.
I'unotesa kBanTOB. @opmymna [Inanka. KBantoBoe
00BsICHEHHE 3aKOHOB TEIUIOBOTO H3ITyYCHUSI.

Chain-
npe3eHTanus

KBanToBasi ¢du3uka. KBaHnToBBI€ CBOlicTBa

3J1eKTPOMArHUTHOTO n3ay4enus. KopnyckynspHo-
BOJIHOBOM Ayanu3m ceera. Dotorddext u apdexr
Kowmmrona. YpaBuenne DWHIITEHHA 115
¢doroadpdexra. OnbiT borte. [laBnenue ceera. DOTOHBI.

KBanToBasi dpusuka. di1eMeHThl KBAHTOBOM
MexaHuku KopmycKysipHO-BOJIHOBOM JTyann3m

MHUKPOYACTHII U €T0 SKCIIEPUMEHTAIBHOE
MOITBEPKACHHE; TPUHLIMIT HEOTIPEIeIEHHOCTH;
BOJIHOBas (GYHKIMS, €€ HU3NIECKUNA CMBICT;
CTaHJapTHBIE YCIOBUS; YCIOBUE HOPMHUPOBKH.

KBanToBas ¢u3uka. JjieMeHThI KBAHTOBOM
MexaHukH YpasHeHue lllpennHrepa, onHOMEpPHEIE

KBaHTOBO-MeXaHn4eckue 3a1aun. Ilpencrasnenue
¢dusnueckux BenmuunH orneparopamu. CoOCTBEHHBIE
coctosiHus. KBaHTOBaHNE MOMEHTA UMITYJIbCA.
KBaHTOBBII poTaTop.

HAnepuas ¢pusnka:

CoctaB aTOMHOrO siipa. XapakTEpPUCTUKHU A1pa: 3apa,
Macca, SHEpPrus CBSI3M HYKJIOHOB. Bunibl M 3aKOHBI
paZfMoOaKTUBHOIO W3IY4YEHMs. SIIepHble peakiuM.
EcrectBennass wu HNCKYCCTBCHHAsd pPaaAMOaKTHUBHOCTD.
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dyHIaMEHTANbHBIC B3aUMOJCHCTBHS W OCHOBHBIC
KIacChl ~ DJEMEHTApHBIX  4acThl.  YacTuipl W
antnyactunbl. JlentoHel W aaponsl.  KBapkwu.
DnekTpocinaboe B3aNMOJICHCTBHE.

4.4. 3aHATHS CEMMHAPCKOIO THIIA.

44.1.

CemMuHapBI, NPaKTHYeCKUE 3aHATHS.

Ne

pasnena
JUCLIUILINHEI

HaunmeHoBaHIE TeMBI
1 KpaTKOe comep KaHue 3aHATHS

O0neM,
aKaj.
Yacel

MNuanoBanmonnas
dhopma

1

Mexanuka. Knnemaruka. OCHOBHBIE KHHEMATHYECKHE
XapaKTePUCTUKHN KPUBOJIUHEHHOTO ABIKCHUSI: CKOPOCTH U
yckopenue. HopmanbHOE U TaHT€HIIMAIbHOE YCKOPEHHUE.
KunemaTuka BpamareasHOrO ABIKEHUS.

3K

Mexanuka. /{MuHAMHKA TOCTYNATEJAbHOr0 JIBUKEHHS.
3akoHbl HproroHa. MIMITynbCc 4YacTULBI M CHUCTEMbI YACTHIL.
3aKOH COXPaHEHUS UMITYJIbCA.

Mexannka. JluHaMMKa BpamlaTeJbHOI0 JABHUKEHHS.
Mowment unepuuun. @opmyna llrelinepa. MoMeHT ummysbca
TBEPIOIO Tejla. YpaBHEHHE BpAIICHUS TBEPIOrO Tella BOKPYT
3aKperuieHHo ocu . KuHetnueckas sHeprusi Bpallarouierocs

Mexanuka. Jueprus. Cunma, paboTta W TOTEHIHAIbHASL
sHeprusi. KoHcepBaTMBHBIE W HEKOHCEPBAaTHBHBIE CHJIBL
Pabora u kuHeTH4ecKast SHeprusl. 3aKOH COXPaHEHUs MOJHOM
MEXaHHUYECKOH SHEPIHHU B M0JIE TOTEHINAIBHBIX CHII.

JIeKTPOMATHETH3M.

Onektpuueckoe mone. Ilpunnun cyneprosunuu. Pacuer
HaNpsDKEHHOCTH DIICKTPOCTATUIECKUX OJIEH.

JIeKTPOMATHETH3M.

[lorentman mosnst. BerancieHre NOTEHITNATIOB SJIEKTPUIECKIX
TOJIEM.

JuekTpoMarnetusM. 3akoH buo - Capapa - Jlammacy

IIpuHIMnO cynepnosuuuy.

WHTepakTHBHOE
3aHATHE
«Konkypc-
COpPEBHOBAHHE»

JjekTpoMarneTtusM. JleiictBe MarHUTHOTO TONS H

MIPOBOJHUKH C TOKOM M JABMXKyIuecs 3apsansl. Cuna Ammeps
Cuna Jlopenna.
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Ne O0nemM,
HanmenoBanue TeMbl MHHOBanoHHAas
paznena akaj.
U KPaTKOE COJICPIKAHUC 3aHSATHUS hopma
JUCTIATITIHBI Y4achl
2 Mexanuka. DjaekTpoMardeTu3m. KonrpoiasHas pabota 2
41 . 4 3K
Kose6anus u BoaHbl. BoanoBasi ontuka. neansHbii
rapMOHHYECKUH ocusaTop. CloxkeHue KoiaeOaHuii.
YpaBHEeHHE U XapaKTEPUCTHKH BOJH. DJIEKTPOMAarHUTHBIE
BOJTHBI
42 |KoJjebaHus 1 BOJIHBbL. BoJiHOBasI onTHKA. 4
Wurepdepennus ceera. UnTepdepomerpsl.
43 |KoJaebaHus ¥ BOJIHbL. BoJiHOBasi OnTHKA. 4 T
Hudpakius ceera. Meton 30n @penens. Jludpakupronnas
pelreTka Kak CreKTPabHBIN TPHOOp.
44  |KoJaebaHus ¥ BOJIHBbL. BoJIHOBasI onTHKA. 2
[Nonsipuzanus ceeta. 3akoH Mamnroca.
45 |KoJjeboanus u BoJHbI. BoJiHOBas onTHKA. 2
KonTponesHas padora.
5 KBanToBas onTuka. TerioBoe nu3ny4eHue. 2 3K
1 Xapakrepuctuku. OcHoBHbIE 3ak0HBI. DopMyiia [Tnanka
5 KganrtoBas ontuka. Pororddexr. Ipdpext Komnrona. 2
2
5 OCHOBBI KBAHTOBOI MeXaHUKH. 2
3 Bomnst ne bpoiinsg. CooTHomeHne HeonpeaeneHHOCTEH.
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Ne O0nemM,
HanmenoBanue TeMbl MHHOBanoHHAas
paznena akaj.
U KpaTKOEe COACp)KaHUe 3aHATHS ¢dhopma
JUCTIATITIHBI Y4achl
5 OcHOBBI KBAHTOBOIf MEXaHHKH. 2
4 BonnoBas ¢yHkIus, €€ GU3NUECKUil CMBICH; CTaHIaPTHHIS
YCIIOBUS; YCIIOBUE HOPMHUPOBKU. Y paBHenue [lIpenqunrepa
5 OcHOBBI KBAHTOBOIf MEXaHHKH. 2
5 OnHOMepHbIE KBaHTOBO-MeXaHHUYeckue 3aaayn. CTyTeHb,
Oapwep.
5 OCHOBBI KBAHTOBOIH MEXaHUKH. 4
6 OnHOMEpHBIE KBAaHTOBO-MEXaHMUECKHE 3a1auH.
[IpsimoyronpHas MOTEHIMATBHAS SIMA.
5 OCHOBBI KBAHTOBOH MEXaHUKH. 2
7 MexaHn4eCcKUid U MAarHUTHBIA MOMEHT MHOTO3JIEKTPOHHOTO
aToma. 3acTpoiika 3JIeKTPOHHBIX 000I0YEK.
5 OCHOBBI KBAHTOBOM ONTHKH W KBAHTOBOI MEeXaHUKH. 2
8 KonTtponeHas pabora.
6 OcHOBBI s1/1epHOI pu3nky U GU3NKHN IJT€HMEHTAPHBIX 2
9 YACTHIL
4.4.2. JlabopaTopHbIe 3aHATHS.
Ne Obwem, | [Ipumeuanune
HaumeHnoBanue Tembl
paszaena akaj.
W KpaTKoe COJICpIKaHNe 3aHATHS
JUCITUTLTAHBI 4achl
1 Mexanuka. Jlexyus: «OCHOBHBIE cBelleHUs 00 00paboTke 2
HU3MEepeHU B (PU3MUECKOM MTPAKTHKYME)
1 Mexanuka. Beimonnenue nabopatopHoii paboTsI 110 2
BBIYHCJICHUIO TTOTPEUTHOCTEMH
1 Mexanuka. Beimonaenne 3x n1abopaTopHBIX paboT 1o 12
MEXaHHKE
1 Mexannka. KomiokBuym 2
2 DJIEKTPOMAarHETU3M. 16
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Brimonaenne 4-X 1a60paTOpHBIX paboOT IO JIEKTPOCTATHKE
Y TIOCTOSIHHOMY TOKY

OnexrpomarHeTusM. Komioksuym 2
Konebanus u BosHbl. BonHOBas onTHKa. 8
Brimonnenne Tpéx 1abopaTOpHBIX paboT MO BOTHOBOM
OTITHKE
Konebanus u BosHbl. BonHOBas onTHKa. 2
KonokBryM 1o BOJTHOBOI OMNTHKE
KganToBas onTtuka. Beimonnenue 2-x 1abopaTopHbIX padoT 8
10 KBAHTOBOM ONTHUKE U CIIEKTPOCKOTINHU
4.5. CamocTosiTenbHAsA padoTa 00yyalommxcst
Ne O0newM,
pasnena [Tepeuens BOIIPOCOB AJIst aKan. dopma
JUCLHUIUIMHEL | CAMOCTOSTEIBHOIO U3yYEHUS Yackl KOHTpPOJIA
1 MexaHuKa . J[BiKeHUe Tell ¢ epeMEHHOM Maccoit. | 3 VerHbIi
JBr>xeHue B Mojie NEHTPAIbHBIX CUJL. 3aKOHBI onpoc
Kennepa. Cronknosenus ten.  Heynpyroe u
a0COJIIOTHO YHPYroe CTOJIKHOBEHHE.
2 OnekrpomarnetusM. [Ipasuna Kupxroda. [[pmxenne
3apsKEHHBIX YACTHIL B 3JICKTPHUECKUX M MATHUTHBIX | 3 YcrHbii
noJisix. D dext Xosia u ero npuMeHeHHe. ornpoc
3 Bonnosas ontuka HopmaneHas 1 aHoManbHas 15 YcrHbiit
JMCIIEPCUH, PACCESIHNE, ITOTIJIOIICHHUE CBETA, ornpoc
TIOJIAPU3AITHS] CBETa
4 ®Puznyeckas TepMOANHAMUKA Y paBHEHUE COCTOAHUA | 4 YcrHbIi
B TepMoarHamuke [lepBoe Hauano TepMOIMHAMUKH. ornpoc
TenmoeMmkocTs. YpaBHeHHe Maiiepa.
M3oxopuuecknii, n300apHueCKuii, U30TEPMUICCKUH,
a1nabaTHYECKUI MPOIIeCChl B HICaTbHBIX ra3zax
5 12
KBanrtoBas ¢usuka. OnHOMEpHBINA TOTEHIIMATBHBIN VcTHBIM
ropor u 6apsep. CeKTpbl MOIEKYIT ompoc
6 2 YcrHblit
Dusuka sapa u 3eMeHTapHbIX YacTUIL.CTIUH U ompoc

MarHUTHBIA MOMEHT sifjpa. CBoiicTBa 1 OOMEHHBII
XapakTep AICepHBIX . EcTrecTBeHHAS U
HUCKYCCTBEHHAs paJJUOAKTUBHOCTb. VICTOUHUKHU
PaIuOaKTUBHBIX U3Ty4eHUN. Paqnon3oTonHblit
aHaian3. 3aKOHBI COXPAHECHIS B SIICPHBIX PEAKIIHSX.

15




4.5. TeMbl KOHTPOJIBHBIX Pa0oT.

KounrpoabsHas padora Nel. Mexanuka. DIeKTPOMArHETH3M.
Konmponsnasa paboma Ne? . Konebanvs v BonHbl. BonHOBas oNTHKA.

Konmponvnaa paboma Ne3. OcHOBbI KBAHTOBO# ONTHKH KBAHTOBOM MEXaHHKH.

5. IlepeyeHb y4eOHO-METOIMYECKOI0 OOecmeyeHusl JJIsi CAaMOCTOSITEIbHOI PadoThI
00y4YaKIIHUXCS M0 TUCHUILINHE.

MeTtoaudeckue ykazaHus ik 00YJaroIIUXCs [0 OPTaHU3AIMH CAMOCTOATEIHHOU PaOOThI
10 JUCIHMIUIMHE, BKJIIOYAs TIEPEYCeHb TEM CaMOCTOSATEIBHOW paboThl, (OPMBI TEKYIIEro
KOHTPOJISI 110 JWCIUIUIMHE W TPeOOBaHUS K WX BBITOJIHCHUIO Pa3MEIICHBI B JJICKTPOHHOMN
nH(}OPMaLIMOHHO-00pa30BaTENbHOM cpene CIIoI' TU(TY) Ha caure:
http://media.technolog.edu.ru

6. DoHJ 01LIEHOYHBIX CpeacCTB 1Jisl MIPOBECACHUA l'lpOMC)KyTO‘-IHOﬁ aTTreCTanuu

CBOEBpEeMEHHOE BBINOJIHEHHE OOYYaIOUIMMCS MEpONPHUITUNH TEKYLIEro KOHTPOJIS
MO3BOJIIET IPEBBICUTH (AOCTUTHYTHh) HMOPOTOBBI YpPOBEHb («YAOBIETBOPUTEIBHO») OCBOEHUS
IPEIYCMOTPEHHBIX 3JIEMEHTOB KOMIIETEHIIUH.

Pe3ynbrarthl OUCHUIUIMHBI CYMTAIOTCS JOCTUTHYTBIMH, €CIM JUIsI BCEX DJIEMEHTOB
KOMIIETEHIIMH MPEBBIIEH (JOCTUTHYT) MOPOTOBBIN YPOBEHb OCBOCHUS KOMIIETEHIIMM HA JTAHHOM
JTarme.

IIpomesxyTouHas aTTecTanys N0 AUCLHUILUIMHE IPOBOAUTCS B (POpME 3K3aMEHOB.

IIpu cpave sk3aMeHa, CTYyIEHT IOJIYy4aeT TPHU BOIPOCA M3 HEPEdHs BOIPOCOB, BPEMs
MOATOTOBKHU CTYJEHTAa K YCTHOMY OTBETY - 10 45 MuH.

HpI/IMep BapHaHTa BOIIPOCOB HA DK3aMCHC!:

Bapuant Ne 1
CBsi3b MeK1Y CHJION U MOTEeHUHAJIBbHOH 3Heprueil. ['paauenT ckaJsipHoii pyHKUMH.

3akon buo — CaBapa — Jlanjiaca u ero npuMeHeHue K pacyéTy MArHMTHOIO MOJISI
NMPSIMOJIMHE{HOT0 MPOBOTHUKA € TOKOM.

3. BeckoHeyHas IIOCKOCTh HeceT 3apsil, PAaBHOMEPHO pacHpelejieHHbIH ¢
NoBepXHOCTHOH MWIoTHOCThIO 1 MKKa/M2 Ha HeKOTOpOM paccTOSIHMH OT IVIOCKOCTH
napajuieJibHO eil pacnoJio:keH kpyr paguycoM 10 cM. BbIYHCIUTH NMOTOK BeKTOpa
HATNPSAKEHHOCTH 3JIeKTPUYECKOr0 MOJIs Yepe3 ITOT KPyT.

®OoHJ OLIEHOYHBIX CpCACTB IO AUCHUIIMHE IPCIACTABJICH B HpI/IJIO)KeHI/II/I Ne 1l
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PGBYJIBTaTI:I OCBOCHHUA JUCHUIIMHBI CYHUTAKOTCA HOOCTUIHYTBIMH, CCJIHW [JIA BCCX
3JICMCHTOB KOMHeTeHHI/Iﬁ AOCTUTHYT HOpOFOBBIﬁ YPOBC€Hb OCBOCHHA KOMIICTCHIIHMHK Ha JaHHOM
9Tall€ — OIICHKAa «YILOBJIGTBOPI/ITCHLHO»S.
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7. IlepeyeHb y4eOHbIX U3aHUI, HEOOXOAMMBIX JJIS OCBOCHM S JUCUMIIIMHBI.

a) TIeyaTHbIC U3TaHUs

1.

10.

11.

Cagenbes,l.B. Kypc o6mieii pusuku : yaebnoe mocobue : B 4-x ku. T. 1. Mexanuka / U. B.
Cagenbes. - 5-¢ uzn., ucnp. . — Cankr-IlerepOypr, Mocksa ; Kpacuonap : Jlans, 2011. — 336
c. - ISBN 978-5-8114-1207-5 -336 c.

CagenweB,l1.B. Kypc o6mieii pusmku : yaebHoe mocobue : B 4-X kH. T. 2 . DIeKTpU4IecTBO U
maraetusm / M. B. CaBenbeB. - 5-¢ u3., uchp. . - Cankr-IletepOypr, Mocksa ; Kpacaonap:
Jlanp, 2011. — 342 c. -ISBN 978-5-8114-1208-2 .

CagenneB,l.B. Kypc obmielt ¢pusuku : yaebHoe mocodue : B 4-x kH. T. 3. MonexyssipHas
¢usuka u repmonunamuka/ M. B. CaBenbes. - 5-¢ uzg., ucnp. . - Cankr-IlerepOypr, Mocksa
; Kpacuomap: Jlanp, 2011. —208 c. - ISBN 978-5-8114-1209-9.

CagenweB,l.B. Kypc o6mieii pusmuku : yaedbHoe mocobue : B 4-x kH. T. 4 . Bonmubl. OnTuka.
/ N. B. CaBenbeB. - 5-¢ uzn., uctp. . - Cankr-Ilerepoypr, Mocksa ; Kpacnonap: Jlans, 2011.
—251 ¢ .- ISBN 978-5-8114-1210-5
Banumes M.I'. Kypc obuieit ¢puzuku : YyeOHoe mocoOue s By30B M0 TEXHUYECKUM
HaIpaBJICHUSM MMOATOTOBKY M cniennaibHocTsM / M. I'. Banumes, A. A. TloB3uep. - 2-¢ u3n.,
ctep. - Cankr-Ilerepoypr, Mocksa ; Kpacnonap: Jlans, 2010. - 573 c. : wi. - (YueOHUKH U1
By30B. CnieninansHas aureparypa). - ISBN 978-5-8114-0820-7
CrapoBukoB, M.M. BBenenue B 3KcrepuMEHTalbHYIO (QU3UKY : ydeOHoe mocobue/ M.U.
CraposukoB. - Cankrt-IletepOypr, Mocksa ; Kpacnonap : Jlans, 2008. - 235 ¢. - (Y4ueOHuKH
it By3oB. CrierianbHast aureparypa) - ISBN 978-5-8114-0862-7

Oupranr, E.B. PykoBoACTBO K penieHnro 3a1a4 1o Kypcy o0mieit pu3nku : yaeOHoe mocooue
JUIS BY30B 110 TEXHUYECKMM M TEXHOJOTHYECKHUM HANpaBiCHUSM M crenuanbHoctsM/ E.B.
®upranr. - 3-¢ u3., crep.. - Cankr-IletepOypr, Mocksa ; Kpacnonap: Jlans, 2009. - 348 c. -
(YueOnuku ms By3oB. CrienuanbpHast muteparypa). . - ISBN 978-5-8114-0765-1

W3ydyeHue BpalleHHs IUIOCKOCTH NOJSpPHU3alMM CBeTa @ METOAMYECKHE YKa3aHMs K
nabopatopHoit padore Ne 57 / C.B. Xorynnona, B.B. brarosemenckuii, b.b. bonoros, B.H.
CkoOeneB ; MunucrepctBo oOpa3oBanus u Hayku Poccuiickoit ®enepaunu, CaHKT-
[TeTepOyprekuit FOCYJIapCTBEHHBI  TEXHOJIOTMYECKMH  HMHCTUTYT (TeXHMUYECKUI
yauBepceuteT). Kadenpa obmeit ¢usuku. — Cankr-Ilerepoypr: CIIOI' TU(TYVY)., 2015. — 22 c.

[IpoBepka 3akoHa Maioca : MeTOAMYECKUE yKa3aHUs K JlabopartopHoii padote Ne 56 / C.B.
XotyuioBa, B.B. bmarosemenckuii, b.b. BbonoroB, B.H. CkobeneB ; MwuHHCTEPCTBO
oOpa3zoBanus u Hayku Poccuiickoit ®eneparyu, Cankr-IlerepOyprckuii rocyjapcTBEHHBbIIH
TEXHOJIOTUYECKUN MHCTUTYT (TexHuueckuil yHuBepcuter). Kadenpa obmeit ¢usuku. —
Cankr-IlerepOypr: CIIGI TU(TYVY)., 2015. — 18 c.

bnarosemenckuii, B.B. MccnenoBanue CnexkTpoB IOTNIOIIEHHUS PACTBOPOB OPraHUYECKHUX
MOJIEKYJI. METOJIMYECKUe yKazaHus K nabopatopHoit padote Ne 90 / B.B. biarosermenckui,
A.B. benskos, C.B.Xorynnosa; MunucrepctBo o00pa3oBaHus U Hayku Poccuiickoit
Oenepannn, Cankr-IlerepOyprckuii  ToCyJapCTBEHHBIH  TEXHOJOTUYECKHH  HHCTHTYT
(rexnnueckuit  yHuBepcuteT). Kadenpa oOmieit ¢usuxu. — Cankr-IlerepOypr:
CIIoI' TU(TY)., 2015. - 26 c.

AsepmnHa, ['.I'. M3ydyenue mucnepcuu cBeTa B BeliecTBE . MeToaudeckue yka3zaHus K
nabopatopHoit pabore Ne 68 /I.I. Aepmmnua, A.B. bemikos, O.I1. Illyctpona;
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12.

13.

14.

15.

16.

17.

18.

19.

MunucrepcTBo oOpa3zoBanmsi U Hayku Poccuiickoit ®enepanun, Cankr-IlerepOyprcekuii
rOCYJapCTBEHHBIN TEXHOJIOTMYECKH MHCTHTYT (TexHuueckuil yHuepcuteT). Kadenpa
obmeit ¢uszuku. — Cankr-IlerepOypr: CIIOI TU(TY)., 2014. — 18 c.

Janunsuenko, B. I'. Omnpezaenenne oOTHOUIEHUS 3apsijia 3JIEKTPOHA K €0 Macce ¢ MOMOIIbIO
MarHeTpoHa : METOJUYECKHE yKa3aHus K JlabopaTopHoi padore Ne 33 / B. I'. JlaHunp4eHko,
JI. H. KaypoBa ; MunuctepcTtBo oOpa3oBanus u Hayku Poccuiickoit ®enepamuu, CaHKT-
[lerepOyprckuif  rocyqapCTBEHHBIM ~ TEXHOJOTMYECKUM  MHCTHUTYT (TeXHUYECKUI
yauBepcuteT). Kadenpa odmeit ¢usuku. — Cankr-Ilerepoypr: CITIOI' TU(TY)., 2014. — 21 c.

bonoros, b.b. fIBiaeHus 3J1€KTPOMAarHUTHOM MHIYKLHMHM U CaMOMHAYKIMM @ METOAUYECKHUE
ykazaHus K nmabopatopnoit padore Ne 39 / b. b. bonoros, A. B. bensikos, O. I1. Llyctposa ;
MuHnucrepcTBo oOpa3zoBanusi U Hayku Poccmiickoit ®enepanun, Cankr-IlerepOyprcekuii
rOCy/IapCTBEHHBI TEXHOJOTMYECKHM HMHCTUTYT (TexHuueckuil yHuBepcuter). Kadenpa
obmeti ¢uzuku. — Cankr-IlerepOypr: CIIOI TU(TY)., 2014. — 23 c.

Kepnooii, A.M. HM3Mepenue HATUHBI CBETOBOW BOJHBI MPU IMOMOIIU AU(PPAKIIHOHHON
peIIeTKH : METOJUYECKHe yKa3aHus K JiabopaTopHoii padote Ne 54 / A. 1. XKepnosoii, C. B.
Hpsiuenko ; MunucrepctBo oOpa3oBanuss u Hayku Poccuiickoit @enepanuu, CaHKT-
[leTtepOyprckuii  rocyJapCTBEHHBIM  TEXHOJOTHYECKHH  WHCTUTYT  (T€XHHYECKUU
yauBepcureT). Kadenpa obmeit ¢pusuku. — Cankr-IlerepOypr: CIIGI TU(TY)., 2014. — 22 c.

HccnenoBanue rupockonuyeckoro 3¢dexra: MeTOAUYECKHE YyKa3aHus K J1abopaTOpHOM
pabore /  B.I'. [lanunbuenko, C.B. [Ipsuenko, A.M. XKepnosoii, FO.P. Pynakos;
MunucrepctBo oOpasoBanusi u Hayku Poccuiickori ®enepanum, Canxt-llerepOyprekuid
rOCYJapCTBEHHBIM TEXHOJOTUYECKHH WHCTUTYT (TexHuueckuit yHuBepcurer). Kadempa
obmert ¢uszuku. — Cankr-IlerepOypr: CIIOI TU(TVY)., 2013. — 15 c.

Uubucos, A.I'. ®orosnexrpuueckuii 3p(HEeKT MeToIuYecKue yKazaHUs K JIabopaTopHOU
pabore Ne 59 / A.I'. Yubucos, O.I1. lllyctpoBa, B.B. bnarosemenckuii ; MunucrepcTBo
oOpazoBanus u Hayku Poccuiickoit ®@enepanun, Cankr-IlerepOyprckuii rocyaapcTBEHHBIH
TEXHOJIOTMYECKUM HMHCTUTYT (TexHHueckui yHuBepcuteT). Kadenpa oOmeit ¢usuxu. —
Cankr-IlerepOypr: CIIGI TU(TY)., 2013. - 22 c.

Yubucos, A.I'. OnpeneneHue TOPU30HTATHLHOM COCTABJISIONICH MAarHUTHOTO TOJIA 3eMIH !
Meroanueckue ykazanus K saboparoproit padote Ne 31/ A.I'. Yubucos, JI.H. Kaypoga,
O.I1. OlyctpoBa, B.B. ; MunucrepctBo oOpa3oBanus u Hayku Poccuiickoit denepauuu,
Cankr-IlerepOyprckuif  rocyapCTBEHHBIH TEXHOJIOTMYECKMH HMHCTUTYT (TEXHHUYECKUIl
yauBepceuteT). Kadenpa obmet ¢pusuku. — Cankr-Ilerepoypr: CIIOI' TU(TVY)., 2013. — 18 c.

XotyHuoBa, C.B. M3yyeHue 3aKOHOB TEIUIOBOTO M3JIyYEHHMs] METOIMYECKHE YKa3zaHHs K
naboparoproit padore Ne 58/ C.B. Xorynnosa, B.B. bnarosemenckuii, B.H. Cxobenes ;
MunucrepctBo oOpasoBanusi U Hayku Poccuiickoit ®eneparun, Cankr-IlerepOyprekuit
rOCyJapCTBEHHBIN TEXHOJIOIMYECKHM MHCTUTYT (TexHuueckuid yHuBepcureT). Kadenpa
oOmeit ¢m3uku. —  Camkr-Ilerepoypr:  CIIGI'TU(TY)., 2012. - 21 c.

XotyHuoBa, C.B. M3ydyeHue »JIEeKTPOCTATUYECKUX TMOJeH Ha Mozenu @ Meronudeckue
yKazaHus K abopatopHoit padote Ne21 / Xorynuosa C.B.,bnarosenienckuit B.B., CkoGenes
B.H. ; MunucrepctBo o0pazoBanuss u Hayku Poccuiickoii @enepanuu, CaHKT-
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20.

21.

22.

23.

24,

25.

26.

27.

28.

[TerepOyprckuii  TOCYTAapCTBEHHBIM  TEXHOJOTHYECKMH  MHCTHUTYT  (TEXHUYCCKUU
yauBepcureT). Kadenpa obmeit ¢pusuku. — Cankr-IlerepOypr: CIIGI TU(TY)., 2012. — 15 c.

Boabskenmreiin, B.C. COopHUK 3a1a4 110 001meMy Kypey pu3uku: yded. mocooue sl TeXH.
By30B / B.C. Bonbkenmreitn — Cankr-IlerepOypr.: Kumxnbiii mup, 2005. — 326¢. -- ISBN 5-
86457-2357-7

Hetnad, A.A. Kypc dusuku : Yae6noe nocodue s BTy3oB / A.A. [letnad, b.M. SIBopckwuii.
— 10-e m3n., crep. — MockBa:: Academia, 2015. — 720 c. . - (Beicuiee obpa3oBanwme). -
ISBN 978-5-4468-2291-1

NBanos, A.Jl. MonekymnspHas ¢puzuka: MeToauveckue yKkazanus K JabopaTopHbIM padoTtam /
A.Jl. UBanoB, B.B. Kammer, B.b. Ocrames; ; MunuctepcTBo 00pa3oBaHUs M HayKd
Poccuiickoit ®@eneparun, Cankr-lIlerepOyprckuii rocyiapCTBEHHBIH TEXHOJIOTWYECKHUNA
UHCTUTYT (TexHuueckuid yHuBepcuter). Kadenpa obmeit ¢usuku. — Cankr-IlerepOypr:
CII6I'TU(TY)., 2005. — 49 c.

Hynnaukosa, T.A. Omnpenenenue Temreparypbl HUTH JIAMITBl HAKAIWBAHUS | METOIUYECKHE
ykazaHus K jaboparopuoii pabore Ne23/ T.A. dyanukosa, B.b. Ocrames ; MunuctepcTBo
oOpa3oBanus u Hayku Poccuiickoii @enepaunn, Cankr-IlerepOyprekuil rocyaapcTBeHHbIN
TEXHOJIOTUYECKU HHCTUTYT (TexHuueckud yHuBepcuter). Kadenpa obmelt duszmku. —
Cankr-IlerepOypr: CIIGI TU(TY)., 2011. — 10 c.

JynnukoBa, T.A. UnTepdepeniius cBera B TOHKUX IUIeHKax. 1lojgockl paBHON TOJIIMHBIL.
Konbia HeloToHa : mMeroauueckue ykazaHus K jaboparopnoii padore / T.A. Jlyanukona,
B.b. OcrameB ; MunuctepctBo oOpa3oBanus u Hayku Poccuiickoit ®@eneparnuu, CaHKT-
[letepOyprckuii ~ rocyJapCTBEHHBIM  TEXHOJOTHYECKHH  WHCTUTYT  (T€XHHYECKUU
yauBepceuteT). Kadenpa obmeit ¢usuku. — Cankr-IletepOypr: CIIOI TU(TY)., 2011. — 10
c.

HynnukoBa, T.A. M3ydyenue uHTepdepeHUMH cBeTa MpHU momouy Oounpusmsl dpenens :
METOAMYECKHe yKa3zaHHs K JabopaTopHoi pabote Ne52 / T.A. lynnukoBa, B.b. Ocrames ;
MunuctepctBo oOpa3oBanus u Hayku Poccuiickoit ®enepanuu, Cankt-IletepOyprekuit
TOCYJAPCTBEHHBIN TEXHOJOTUYECKH WHCTUTYT (TexHuueckuil yHuBepcuteT). Kademnpa
obmert ¢usuku. — Cankr-Ilerepoypr: CIIOI' TU(TY)., 2011. — 14 c.

bonoroB b.b. fIBineHus 3n€KTpOMarHUTHOM WHAYKIMM M CaMOMHAYKIIMU: METOJIUYECKHE
yKazaHusg K JsabopatopHoil pabore /b.b. bonoros, A. B. bemskos O.II. llycrposa ;
MunuctepctBo obOpazoBanus u Hayku Poccuiickoit ®enepanuu, Cankr-IletepOyprekuit
TOCYJaPCTBEHHBIN TEXHOJOTUYECKUH HWHCTUTYT (TexHuueckuit yHuBepcuteT). Kadenpa
obmeit ¢usuku. — Cankr-Ilerepoypr: CIIOI' TU(TY)., 2014. - 23 c. :

MexaHuKa MOCTYNMaTeNIbHOIO U BpaIllaTeIbHOTO ABMKEHHUS : yuebHoe nocodue / O. I1.
[lIyctpoBa ,A.B. bensikos, A.Jl . IBanoB; MuHuCTEpCTBO 00pa30BaHUs U HAYKH
Poccuiickoit ®enepannu, Cankr-IletepOyprekuii rocy1apcTBEHHBIN TEXHOIOTMYECKHIHA
UHCTUTYT (TexHu4yeckuil ynusepcutet). Kadenpa odmeit ¢pusuku. — Cankr-IlerepOypr:
CII6I'TU(TY)., 2018. - 29 c.

Mexanuka kojebaTebHOro JBMKEHUS : yueOHoe nocodue / Y. A. Kysnos, A.B. bensikos,;
O.I1. UlyctpoBa, A.Jl. IBaHOB ; MuHUCTEpCTBO 00pazoBaHus U HayKu Poccuiickoit
®eneparun, Cankt-IlerepOyprekuii rocy1apcTBEHHbBIN TEXHOJIOTHYECKUNA HHCTUTYT
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29.

30.

31.

32.

33.

34.

35.

36.

(texanueckuii yausepcutet). Kadenpa odmei ¢pusuku. — Cankr-IleTepOypr:
CII6I' TU(TY)., 2018. - 22 c.

N3ydeHne ranpBaHomeTpa. Mcnonb3oBaHue ero 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-IletepOyprekuit
rOCY/IapCTBEHHBIN TEXHOJIOTHUSCKUN HHCTUTYT (TeXHUUecKuil yauepcuteT). Kademnpa
obmeit ¢usuku. — Cankr-IlerepOypr: CIIOI TU(TY)., 2017. - 21 c.

N3yuenne cnektpa aroma Bogopoaa : Ilpaktukym / C. B. Xotynnosa, b.b. bonotos, B.B.
bnarosemenckuii ; MunucrepcTBo oOpasoBanus u Hayku Poccuiickoii @enepanum, CaHKT-
[TeTepOyprckuil rocyapCTBEHHBIN TEXHOIOTMYECKUM HHCTUTYT (TEXHUYECKUM
yauBepcuteT). Kadenpa obmeit ¢uszuku. — Cankrt-Ilerepoypr: CIIGI TU(TY)., 2017. - 17 c.

HIycrposa O.I1. I'pagynpoBka monoxpomaropa : Ilpaktukym / O. I1. llyctpoBa, A. B.
bensikos, A. /1. IBanoB ; MunuctepcTBo 00pa3oBanus u Hayku Poccuiickoit denepanum,
Cankr-IlerepOyprckuii rocyaapCTBEHHbIH TEXHOJOTUUYECKUN MHCTUTYT (TEXHUYECKUI
yauBepeuteT). Kadenpa obmeit dusuku. — Cankr-IlerepOypr: CIIOI TU(TY)., 2016. - 18 c.

Uponos, N.E. Mexanuka : OcHoBHbIe 3akoHbI / .E. UpomoB. — 7-¢ u3a., crep. — M.ockBa:
BMHOM. JIa6oparopus 3uanwuii, 2005. — 309 c. - ISBN 5-94774-196-2 :

Hponos, N.E. BomHossie mponecchl : OcHoBHbIe 3akonbl / U.E. Uponos. — 2-e u3a., gom. —
Mocksa: BUHOM. Jlabopatopus 3uanuii, 2004. — 263 c. -- ISBN 94774-008-7

Hponos, N.E. ®uznka makpocuctem : OcHoBHbIE 3aKkoHbl / .E. UpomoB. — 2-e u3zn., nom. —
Mocksa: BUHOM. Jla6opatopus 3uanuii, 2004. — 207 c.-_ ISBN 5-94774-122-9

Hponos, NU.E. KanroBas ¢usuka : OcnoBHble 3akonbl / U.E. UpogoB. — 2-e uzn., mom. —
Mocksa: BUHOM. Jlabopatopus 3nanuii, 2004. — 256 c. - ISBN 5-94774-058-3

Uponos, U.E. Dnextpomaruerusm : OCHOBHbIE 3aKOHBI: yueOHOe nocooue ais By30B / W.E.
Hponos. — 5-¢ m3a. — Mocksa: BUHOM. JlaGopatopus 3uanuii, 2006. — 319 c. - ISBN 5-
94774-395-7

B) 3siekTpoHHbBIE yueOHbIe U31aHUA

1. bnarosemenckuii , B.B. M3yueHue ciekTpoB nponyckaHusi HHTEpPEPEHINOHHBIX
U CTEKJISTHHBIX CBeTO(UIBTPOB : yueOHoe nmocobue / B. B. briarosemenckuii, C. B.
XotyHuosa, b. b. bonotos ; Mununcrepctso o6pasoBanus 1 Hayku Poccuiickoit
®enepanun, Cankt-IlerepOyprckuii rocy1apcTBEHHbIN TEXHOIOTHYECKUN HHCTUTYT
(Texnuueckuit yausepcurer). Kapenpa obmelt ¢puzuxu. — Cankr-IlerepOypr:
CII6I' TU(TY)., 2019.-18 c. //CTI6I TU. DnekTponHas 6ubinoTeka.-
URL:http://technolog.bibliotech.ru(nara o6pamenus: 12.03.2021).-Pexxum nocrymna:
JUIS 3apErMCTPUPOBAHHBIX T0JIb30BATEINIEH.

2. JKepnosoii, A.W. 3MepeHne HAMarHM9€HHOCTH BEIIECTB METOIOM SIJICPHOTO
MarHuTHOTO pe3oHaHca : yueoHoe nocodue / A. U. XKepuosoii, C. B. [IpsiueHko ;
MunuctepcTBo 006pazoBanus u Hayku Poccuiickoit denepanuu, CaHKT-
[TeTepOyprckuit rocy1apCTBEHHBIN TEXHOIOTHYECKUI MHCTUTYT (TEXHUYECKHUI
yauBepcuteT). Kadenpa obmeit ¢puzuxu. — Cankr-IlerepOypr: CIIOI TU(TY).,
2019.-22 c. //CIIOI' TU. DnexTpoHHas 6ubiaroTeka.-
URL:http://technolog.bibliotech.ru (zara oopamenus: 12.01.2021).-Pexum gocrymna:
JUIS 3apErMCTPUPOBAHHBIX I10JIb30BATENIEH.

3. .M3yuenwue BpameHus IIIOCKOCTH TOJSIPU3AINH CBeTa : MeToanyeckue yKa3aHus K
nabopatopHoii padote Ne 57 / C.B. XoryHuoBa, B.B. brnarosemenckuii, b.b.
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Bonoros, B.H. Ckobenes ; MunucrepctBo obpa3oBanus U Hayku Poccuiickoit
®enepanun, Cankt-IlerepOyprekuii rocyapCcTBEHHBIN TEXHOJIOTHISCKUNA HHCTUTYT
(rexnuueckuit yauBepcuter). Kadenpa obmei ¢usuku. — Cankr-IletepOypr:
CIIOI'TU(TY)., 2015.-22 c. //CII6I' THU. DnekTponHas Oubnuoreka.-
URL:http://technolog.bibliotech.ru(nara obparienus: 12.03.2021).-Pesxxum nocryna:
JUIS 3aperuCTPUPOBAHHBIX MOJIb30BaTEIICH.

[TpoBepka 3akoHa Maimoca : Mertoaudeckue yka3aHus K JjabopaTopHoi pabote Ne 56
/ C.B. XotyHuoBa, B.B. brarosemenckuii, b.b. bonoros, B.H. CxoGernes ;
MunucrepcTBo 00pa3oBanus u Hayku Poccuiickoii @enepanum, CaHKT-
[TeTepOyprckuii rocy1apCTBEHHBIN TEXHOIOTUIECKUI HHCTUTYT (TEXHUYESCKUI
yuuepcureT). Kadpenpa obmeit ¢pusuku. — Cankr-IlerepOypr: CIIGI TU(TY).,
2015.-18 c. //CII6I' TU. DnexkTpoHHas 0MOJIMOTEKA. -
URL.:http://technolog.bibliotech.ru(nara o6paruenus: 12.03.2021).-Pesxum gocryma:
JUIS 3aperuCTPUPOBAHHBIX MOJIb30BaTEIICH.

bnarosemenckuii, B.B. UccnenoBanne cniekTpoB MOTIIOMIEHUS pAaCTBOPOB
OpraHMYeCcKUX MOJeKyn: MeToauueckue yKkazanus K naboparopHoit padore Ne 90 /
B.B. bnarosemenckuii, A.B. benskos, C.B.XoTyHuoBa; MuHucTepcTBO 00pa3oBaHus
u Hayku Poccuiickoit @enepanuu, Cankt-IleTepOyprekuii rocyaapcTBeHHBIM
TEXHOJIOTUIECKAN MHCTUTYT (TeXHU4ecKuil yHuBepcurer). Kadenpa obmeit pusuxmu.
— Cankr-IlerepOypr: CIIOI TU(TY)., 2015.-16 c. /CII6I TU. DnekrporHas
oubmmoreka.-URL:http://technolog.bibliotech.ru(nara o6pamenus: 12.03.2021).-
Pexxum noctyma: aJist 3aperucTpupOBaHHBIX MMOJIb30BaTENEH.

AsepmmHa, ['.I'. U3ydyenue qucriepcun cBeTa B BEWECTBE | MeToanYecKne yKa3aHus
K aboparopHoii padote Ne 68 /I'.I". ABepmnHa, A.B. bensikos, O.11. Lllyctposa ;
MunucrepcTBo 00pa3oBanus u Hayku Poccuiickoii @eneparnum, CaHKT-
[TeTepOyprckuil rocy1apcTBEHHBIN TEXHOIOTUYECKUH HHCTUTYT (TEXHUYECKUH
yHuBepcuret). Kadenpa obmeit ¢pusuku. — Cankr-Ilerep6ypr: CIIGI TU(TY).,
2014.-18 c. //CII6I' TU. DnexTpoHHas 6ubnuorexa.-
URL.:http://technolog.bibliotech.ru (zara o6pamenus: 12.03.2021).-Pexum gocrymna:
JUTSL 3apETUCTPUPOBAHHBIX TTOJIb30BaTEICH.

. Janunpuenko, B. I'. Onpenenenue oTHOIIEHUS 3apsiia JEKTPOHA K €ro Macce C
MOMOIIBIO MarHeTPOHA : METOIMYECKHE YKa3aHUA K JabopaTtopHoii pabote Ne 33 / B.
I'. Janunpuenxo, JI. H. KaypoBa ; MunucrepctBo 00pa3oBaHus U HAyKH
Poccuiickoit @enepanuu, Cankr-IletepOyprekuii rocyiapcTBeHHbIH
TEXHOJIOTUYECKHUM NHCTUTYT (TexHuueckuil yausepcuret). Kadenpa obmelt puznku.
— Cankr-IletepOypr: CIIOI' TU(TY)., 2014,-21 c. /CII6I' TU. Dnekrponnas
oubmmoteka.-URL:http://technolog.bibliotech.ru (mara oopamenus: 12.03.2021).-
Pexum noctyna: ais 3aperucTpupOBaHHBIX MOJIb30BATEINEH.

bonotos, b.b. fIBneHns 3nekTpoOMarHMTHOW HHIYKIUNA U CAMOMHIYKIUH :
MeTOAMYECKHEe yKa3zaHus K T1abopaTopHoit pabote Ne 39 / b. b. bonotos, A. B.
benskos, O. I1. HlycrpoBa ; MunucrepctBo oOpa3zoBaHus 1 Hayku Poccuiickoit
®enepanun, Cankr-IlerepOyprckuii rocy1apCTBEHHbIN TEXHOIOTHYECKUNA HHCTUTYT
(texnuueckuit yausepcuter). Kadenpa obmei ¢uzuxu. — Cankr-IlerepOypr:
CIIoI'TU(TY)., 2014.-23c¢. //CII6I' TU. DnekTponHast OubanoTeKa.-
URL.:http://technolog.bibliotech.ru(nara o6paruenus: 12.03.2021).-Pesxxum gocryna:
JUIS 3apErMCTPUPOBAHHBIX T0JIb30BATEINIEH.

Kepuosoii, A.W. M3mepeHne JIMHBI CBETOBOM BOJIHBI TP MOMOIIHU AU(PPaKIIMOHHON
pElIeTKH : METOIMYECKUE YKa3aHusl K labopaTopHoii pabote Ne 54 / A. W.
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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

10.

11.

12.

13.

14.

Kepuoroii, C. B. Ipstuerko ; MunuctepcTBo 00pa3oBanus u Hayku Poccuiickoii
®enepanun, Cankt-IlerepOyprekuii rocyapCcTBEHHBIN TEXHOJIOTHISCKUNA HHCTUTYT
(Texnuueckuit yauBepcurer). Kadenpa obmeii ¢usuku. — Cankr-IletepOypr:
CIIOI'TU(TY)., 2014.-22 c. //CII6I' THU. DnekTponHas Oubnuoreka.-
URL:http://technolog.bibliotech.ru(nara obparienus: 12.03.2021).-Pesxxum nocryna:
JUIS 3aperuCTPUPOBAHHBIX MOJIb30BaTEIICH.

HccnenoBanue rupockonuueckoro g dexra | MeToanueckue yKazaHus K
naboparopnoii padore / B.I'. Janunwsuenko, C.B. Ipsuenko, A.W. XKepnosoii, FO.P.
PynakoB ; MunucrepcTBo oOpasoBanus u Hayku Poccuiickoit @enepannu, CaHkT-
[TerepOyprckuii rocyJapCTBEHHBIN TEXHOJIOTHYSCKUNA HHCTUTYT (TEXHUYECKUI
yauBepcuteT). Kadenpa oomeit ¢pusuku. — Cankr-Ilerepoypr: CIIOGI TU(TY).,
2013.-15 c. //CII6I' TU. DnexkTpoHHas OMOIMOTEKA. -
URL:http://technolog.bibliotech.ru(nara obparienus: 12.03.2021).-Pesxxum nocryna:
JUISL 3apErUCTPUPOBAHHBIX TOJIb30BaTEIICH.

Uubucos, A.I'. @orosnexkrpuueckuii 3pdexr : Meroauueckue ykazaHus K
nabopartopHoii padore Ne 59 / A.I'. Uubucos, O.I1. lllyctposa, B.B.
bnarosemenckuii ; MunuctepcTBo oOpazoBanus U Hayku Poccuiickoit deneparmm,
Cankr-IlerepOyprckuit Tocy1apCTBEHHBIN TEXHOIOTUYECKUI HHCTUTYT
(rexauueckuit yausepcurer). Kadenpa obmeir ¢pusuku. — Cankr-IlerepOypr:
CIIGI' TU(TY)., 2013.-17 c. //CIIOI TU. DnexTponHas 6ubnauoTeka.-
URL:http://technolog.bibliotech.ru(nara o6parienus: 12.03.2021).-Pesxxum gocryna:
JUIS 3aperuCTPUPOBAHHBIX TOJIH30BaTENICH.

Uubucos, A.I'. OnpeneneHue TOpU30HTAIBLHON COCTABISAIONICH MArHUTHOTO TIOJIS
3emiu | Meroanueckue ykazaHus K adopatopHoii padote Ne 31/ A.T'. Unbucos,
JLH. Kaypoga, O.I1. llyctpoBa, ; MunucrepcTtBo oOpazoBanus 1 Hayku Poccuiickoit
®enepannn, Cankt-IlerepOyprckuii rocy1apcTBEHHBINH TEXHOIOTUYECKUN HHCTUTYT
(rexauueckuii yauBepcutet). Kadenpa obmeii ¢usuku. — Cankr-IletepOypr:
CIIOI' TU(TY)., 2013.-13c. //CIIOI TU. DnextpoHHas 6ubauoreka.-
URL:http://technolog.bibliotech.ru(nara o6parienus: 12.03.2021).-Pesxxum gocryna:
U1 3apETUCTPUPOBAHHBIX MOJIb30BaTEINEH.

Xotynnosa, C.B. N3yuenue 3ak0HOB TEIJIOBOTO U3Ty4YeHHS @ MeTonudeckue
ykazaHus K naboparopnoii padore Ne 58/ C.B. Xotyniona, B.B. brnarosemnienckuti,
B.H. Cko6enes ; MunuctepcTBo 00pa3oBanus u Hayku Poccuiickoit ®enepanun,
Cankr-IlerepOyprckuii rocyapCTBEHHBIH TEXHOIOTUYECKUN HHCTUTYT
(texnuueckuit yausepcurer). Kapenpa obmelt ¢puzuxu. — Cankr-IlerepOypr:
CIIOI' TU(TY)., 2012. -20 c. //CITI6I' THU. DnekTponHas OubnmoTeka.-
URL:http://technolog.bibliotech.ru(nara o6pamenus: 12.03.2021).-Pexxum nocrymna:
U1 3apETUCTPUPOBAHHBIX MOJIb30BATENEH.

Xotynnosa, C.B. M3yuenue 31neKTpoCTaTHYIECKHUX TIOJICH Ha MOJICH | MeToIn4ecKue
yka3aHus kK maboparopHoii pabore Ne21 / Xorynmona C.B.,bnarosemenckuii B.B.,
Ckobenes B.H. ; MunucrepctBo 06pazoBanus u Hayku Poccuiickoit @enepanum,
Cankr-IlerepOyprckuii rocyapCTBEHHBIM TEXHOIOTHUYECKUH HHCTUTYT
(texnuueckuit yausepcurer). Kadpenpa obmelt ¢puzuxu. — Cankr-IletepOypr:
CIIGI' TU(TY)., 2012.-15 c. //CIIGI TU. DnexTponHas bubiaroTeKa.-
URL:http://technolog.bibliotech.ru(mara o6pamenus: 12.03.2021).-Pexxum noctymna:
JUIs1 3apETUCTPUPOBAHHBIX MOJIb30BATEIIEH.
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8. IlepedyeHb »JJIEKTPOHHBIX 00pa30BaTeJIbHBIX pecypcoB, HeOOXOAMMBIX JIsl
OCBOEHHS JHCIHMIIIMHBI.

yueOHbIl TiaH, PIT/] 1 yaeOHO-MeToIMYecKue MaTepralIb:
http://media.technolog.edu.ru

3JIEKTPOHHO-OMOJIMOTEYHBIE CUCTEMBI:

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

9. MeToauuyecKue YKa3aHus Jsd oﬁyqamumxcs[ 0 OCBOCHHIO TUCHHUIIIMHBI.

Bce Bunpl 3anstuii no aucuumiuHe «®Pu3nuka» MPOBOASTCS B COOTBETCTBHH C
TpeboBanusmu cienyromux CTII:

CTO CII6I'TH 020-2011. KC YKB. Buasl yueonsix 3ansatuii. JJabopatopHbie 3aHATHS.
OO6mmue TpeboBaHMsI K OPraHU3alny U MPOBEIACHHUIO.

CTII CII6I'THU 040-02. KC VYKJ/B. Buasl yueOnbix 3anstuil. Jlekuus. OOmue
TpeOoBaHUS;

CTO CIIoI'TU 018-2014. KC VYKJ/IB. Bunet yueOubix 3anstuil. CeMuHapbl u
npakTuueckue 3auaTus. O6mue TpedoBaHus K OpraHu3aliui U IPOBEICHUIO.

CTIT CIIGI'THU 048-2009. KC YKJIB. Bunbel yueOnbix 3ansTuil. CamocTosiTenbHas
IaHupyemasi padora cryneHToB. O0mme TpeOOBaHUs K OpraHU3alyy 1 IPOBEICHHIO.

[InanupoBaHue BpeMeHH, HEOOXOJMMOIO Ha W3YYEHHUE NAHHOW IUCHUIUIMHBI, JTy4llle
BCET0 OCYIIECTBIISATh HA BECh CEMECTp, MpEIycMaTpHUBas MpPHU ATOM PETYJSIPHOE MOBTOPEHUE
MPONICHHOTO MaTepuaa.

OCHOBHBIMU YCIIOBUSIMU TIPaBUJILHOM OpraHU3alMK y4eOHOTO Ipoliecca s CTYACHTOB
SBIISIETCS:

IJIAHOBOCTh B OpPraHU3aluy yueOHOU padoThl;

Cepbe3HOE OTHOIICHUE K U3YUYCHUIO MaTepHana;

MOCTOSIHHBIN CAMOKOHTPOJIb.

Ha 3aHsATuUS CTYIEHT MOMKEH MPUXOJUTh, UMEsl 3HAHUS T0 YK€ U3YUYCHHOMY MaTepHainy.

10. ITepeyenr HMHPOPMANMOHHBIX TEXHOJIOTHH, HCIOJIB3yEeMBbIX IIPH OCYIIECTBJICHUH
00pa3oBaTeIbHOIO NPOLECCa 10 JMCHUILINHE.

10.1. MudopManoHHbIE TEXHOJIOTHH.

B yueOHOM mpomecce MO [JaHHOW JUCHUIUIMHE NPEIYCMOTPEHO HCIOIb30BaHNE
UH(POPMALIMOHHBIX TEXHOJIOTH:

YTEHUE JIEKIIUN C UCIIOJIb30BAaHUEM CIalA-IIPEe3eHTalUM;

B3auMoJielicTBHE ¢ oOydaromumucs nocpenctsom SNOC..

10.2. Mporpammuoe odecneyenne’.
Microsoft Office (Microsoft Excel);
Gaussian09; Microsoft Visual Studio; AutoCAD;

10.3. ba3bl 1aHHBIX U HHGOPMANIMOHHBbIE CTIPABOYHBIE CHCTEMBI.
basbr nannbx Scopus u Web of Science.

11. MaTepHaHLHO-TeXHI/I'{eCKOC o0ecneyeHHe OCBOEHHSN AUCHUIIJIMHBI B XO0/1¢

peaju3anuu o6pazoBaTeJLHOI NPOrpamMmbl’.

6 B pazaeine OTO6pa)KaIOTC$I KOMIUICKTBI JIMOCH3HMOHHOI'O H CBO6OI[HO pacopocTpaHdaeMoro nporpaMMHOIro
06€CHC‘IGHI/IH, B TOM YHUCJI€ OTE€YECTBEHHOI'O IPON3BOJACTBA, HCO6XO,HI/IMOFO JUIA obecnieueHus JUCHUIIIINHBI
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http://media.technolog.edu.ru/
https://technolog.bibliotech.ru/;

Kagenpa obureit pusnku pacronaraer MarepuanbHO-TEXHUYECKON 6a30ii,
obecreunBaroIeii MPOBEICHUE BCEX BUIOB 3aHATHI. B pacmopsikeHnun CTy/IEHTOB
AMEIOTCS

1. - nBe aynurTopuu Ui IPOBEAEHUS CEMMHAPCKUX U JAOOPATOPHBIX 3aHITHUH,
OCHAILICHHBIE UHTEPAKTUBHBIMU JTOCKAMH;

2. -KOMITBIOTEPHBIH Kilacc, cocTosmmid u3 10 KOMIBIOTEPOB ¢ BIX010M B MIHTEpHET;

3. -obopynoBanHas 1ab0opaTOpHs U TPOBEACHUS (PHU3UIECKOTO MPAKTHUKYMa

12. Oco0eHHOCTH OCBOCHHS [OUCHMILIMHBbI HHBAJIUAAMH W JHOAMH C
OrpaHUYEeHHBIMH BO3MOKHOCTSIMH 310POBbSI.

Jisi MHBaNMAOB W JIMIl C OrPAaHUYECHHBIMU BO3MOXHOCTSIMH y4eOHBIE IPOIIECC
ocyliecTBisieTcs:s B coorBercTBuM ¢ [lojoxkeHnem 00 opraHu3zanuy yd4eOHOro mpoiiecca st
00y4YeHUs1 MHBAJIUAOB W JIMIl C OTPAaHUYEHHBIMU BO3MOXHOCTSIMHU 370poBbsi CIIOI TU(TY),
YTBEpKI€HHBIM pekTopoM 28.08.2014.

" B paszmene OTOOpakaeTcs COCTAB ITOMENIEHHH, KOTOPBIE MNPEJACTABIAKT cOOOM yd4eOHBIE AYMTOPUM IS
NPOBEIEHUs y4eOHBIX 3aHSITHI, IPEIyCMOTPEHHBIX 00pa30BaTeIbHON MPOrpaMMOH 0 JUCIUIUIMHE, OCHAIICHHBIC
000pyIOBaHUEM M TEXHUYECKUMH CPEJICTBAMH 00yUEHHUsL.
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[Ipunoxxenune Ne 1
K paboueii mporpaMme JUCHUTLTHHB

DoH/1 OLIEHOYHBIX CPEJACTB

AJIA IPOBEACHUSA HpOMe)l(yTO'{HOﬁ aTTeCTalu 110

aucouminae «dOuznkay

1. TlepeyeHb KOMIETEHUH U 3TANOB UX (OPMHUPOBAHUSI.

WNHnekc komnereHuun Copnepxanue Oran GopMUPOBAHUS
OIIK-1 Crniocoben U3y4arh, aHaJIN3UPOBATh, MIPOMEKYTOUYHBIH
UCIOJb30BAaTh  OMOJIOTUYECKHE OOBEKTH U
MpPOLIECChl, OCHOBBIBAsCh HAa 3aKOHaxX W
3aKOHOMEPHOCTSX MaTEMAaTUYECKUX,
(puznyecknx, XUMUYECKUX M OHOIOTHYECKHX
HayK 1 UX B3aUMOCBS3SIX.
OIIK-7 Crnioco0eH NpoBOIUTh IKCIIEPUMEHTAIbHbBIE IIPOMEKYTOYHBIN

WCCIIEIOBAHMSI U UCTIBITAHUS TI0 33/1aHHON
METOAMKE, HAOIIOACHUS U U3MEPEHU,
o0pabaThIBaTh U HHTEPIPETUPOBATH
HKCHEPUMEHTAIbHbBIE JaHHbIE, TPUMEHSS
MaTeMaTHdeckue, pusnueckue, GU3NKo-
XUMHUYECKHE, XUMUYECKHe, OMOJIOTHUECKHE,

MHKpO6I/IOJIOFI/I‘{CCKI/IC MCTOJHEI.
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B pe3ynbraTe ocBOEHMS 00pa30BaTEIbHON IpOrpaMMbl OakaiaBpuaTa 00y4YarOUIUiiCs TOJKEH OBJa/IeTh CIEAYIOUIMMHU Pe3yJibTaTaMu 00ydeHHs

JUACLUIUIVHE!
2. Iloka3zaTesu M KPUTEPUHM OLIEHUBAHMSI KOMIIETEHUIMA HA Pa3JIMYHBIX ITANaxX UX (POPMUPOBAHUS, IIKAJIA OLlEHUBAHMS
Kona u HaumMeHOBaHUE UHIUKATOPA TToxazarenu Kpurepuit YpoBHHU CHOPMUPOBAHHOCTH
JNOCTHKEHHS] KOMIIETEHLIMH c()OPMHPOBAHHOCTH | OIIEHUBAHMS (omucaHue BbIPaKEHHOCTH JECKPUIITOPOB)
(neckpuITOpEI) «YTOBIIETBOPUTEIILHO) «XOPOIIIOY COTITUYHOY»
(TIOpOTOBBIiA (cpennuit) (BBICOKHIA)
Ha3zsiBaet MPU3HAKH
I[IpaBuIBEHO OtBersl  Ha | Ha3zpiBaeT  HekoTophie | MaeHTHGHKanuyu Qusndeckux | [IpaBuibHO  nepeuduncisier
nepeunciseT BONPOCEI TIpU3HAKK HHCHTH@I}‘&HHH SABIICHHH. NPHU3HAKK MIEHTU(PHUKALUH
Nel-45, 67- | Gusnueckux sBIeHHUA. (busHUCCKUX SBCHU
MPU3HAKKU
OIIK-1.2 Wnentudukamus wu 83, 95-96
Kiaccuukanus bu3nIecKux HIEHTAQYKALHY 107-150
MPOLIECCOB, MPOTEKAIIIUX Ha usnueckux
00bekTax  mpodeccuoHanbHol | ABIeHui (3-1)
JIeSITETLHOCTH.
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[IpaBunsHO OtBerbl  Ha | PopmynmpyeT HekoTopble | MpaBuabHO dopmynupyeT | NMpasunbHo  dopmynupyeT

dopmymHupyer BOIIPOCHI dusmnueckme 3aKOHbI. | OCHOBHble du3mnueckme | 0OCHOBHbIE dusnyeckne

OCHOBHBIE Nel-83, 95- | MNytaetca npu BbIACHEHMM | 3aKOHbI o HeboNblWMMMK | 3aKOHbI. HasbiBaeT 06s1acTb

168 Bornpoca 06 0651acTM UX | HETOYHOCTAMMW. HasbiBaeT | nx npumeHeHun

busiraeckue npMmeHeHus 06nacTb X NpUMeHeHUA

3aKOHBI.

HaspiBaer

o0macTh ux

npumenenus. (Y-

1)

Knaccupuuupyer OtBeThl Ha 3anuceiBaeT  (opMyIbl, | 3anuckiBaeT GOpMYIbI, [IpaBunbHO 3anuchIBaeT

(usmaeckue BOIIPOCKHI OITMCHIBAIOIIINE omnuceIBatolye husndeckoe | GOpPMYIIbI, OTMCHIBAIOIINE

ABJICHHS WA NeNe40-63, busnueckoe SBICHHE C | SIBJICHHE C HEOOJBLIIUMU (bu3UYeCcKOe SIBJICHUE.

npoueccel. Pemact | 89,101 112- | ommbxamu. HEeTOYHOCTSIMU. [Ipn Penraer dusnueckue

(usiraeckue 119 [Tytaercs mpu pemieHuu | peuieHuu GU3nIecKon 3a7a4H.

zg_%ﬂ' HK3aMEHYy ¢duznyecKux 3aaay. 3a/1a4 HE MOKET JI0BECTHU

pelIeHUe 10 KOHIA.

Haer

olpeAeIeHus OTBeTHI Ha

OCHOBHBIX BOIIPOCHI Haer onpenenenus | Jlaet onpeneneHus | NpasuabHO faet
OIlK-7.2 OnpeneneHue | guspueckux Nel-155 K | OCHOBHBIX %HW‘IGCKHX OCHOBHBIX (usnueckux | onpepeneHus OCHOBHbIX
XapaKTePUCTHK dusHUecKoro . AK3aMEHY IEFHH‘MH C OLIHOKAMH. BEJIMYUH C HETOYHOCTSIMHU. | PU3nUeckux BEJINYMH.
IpOLECCa(ABICHHSA), ’ yracres B CAHHHNAX | JIveer mpencrasnenne o | ObvAcHAeT  wmx - cmbicn,
XapaKTEpHOTO JUIi  OOBEKTOB 00BACHsCT ux HSMEPEHIA. crocobax WX H3MepeHHs. | Cnocobel MSMEPEHMA.
npodeccHonaNbHOi CMBICJ, CIIOCOOBI TIpaBUIBHO HasbiBaeT | MpasuabHO Ha3blBaeT
JIESITEILHOCTH, Ha OCHOBe | U C€IMHHUIIBI €IMHULIBI N3MEPECHUSL. E€ANHNLBI USMEPEHNA.
TEOPETUYECKOTO u | m3mepenus (3-2).
AKCIIEPUMEHTAJILHOTO
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HUCCIJIENOBAHMIA.

AHanu3upyer

yCIOBUS

MPOTEKAHUS

(hU3UIECKOTO

npoiiecca u | OTBeThI HA Ananuzupyer .

pott pyu Ananuzupyet pusudeckuii | [IpaBuiabHO U SICHO

BBISIBIISICT BOIIPOCHI buznUecKuit mporece ¢ .
NeNel-15,46- | ToMombio MPOIIECC C HEOOIBIITNMHU aHAMM3UpYyeT PU3NUECKUiA

3aKOHOMCPHOCTH. T ' HETOYHOCTSIMH. rpotecc.

(V-2) 155k HaBOJSIUX BOIIPOCOB.
AK3aMEHY
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Pemraer THmoBwIe
3aJa4H,
CBSI3aHHBIE c
OCHOBHBIMH
paznenamu
¢usuku, (Y-3)

OrBeTsl HA

[Ipu pemennn pusznyueckon

BOIIPOCHI [Tytaercs mpu pemieHun Pemaer ¢pusuueckue
3aJa4u HE MOXKET JOBECTH
Nel-45, 67- | pusuueckux 3amad. ellIeHIe 10 KOHIA 3aJ1a4H.
83, 95-155 P '
:U3naraer
METO/IbI
IIPOBE/ICHNUA OO0mscusier ¢ HEeOONMBIIUME | [IpaBUIIBHO OOBSCHSET
buznuecKkux HETOYHOCTSMU  OCHOBHBIE | OCHOBHBIE MPUEMBI
i PUEMBI MPUMCHEHHUS | IPUMEHEHUS METOIOB
M3MCpCHHIH Y| Orpers! Ha Hmeet npeacTaBieHue o P P | b oA
METOIbI METOJIOB MaTeMaTH4eCKOW | MaTeMaTHUeCKOn
BOTIPOCHI METOAAX OLEHKU
. . CTaTHCTUKH U | CTATHCTHKH H
KOPPEKTHON NoNe30- MOTPEUIHOCTEN MO . N
BBIUMCITUTETHLHOM BBIYHCIUTENHHOM
OLIEHKHU 33,68- pe3ysbTatam
. 76 156-174 KCIICOHMEHTA MaTeMaTHUKH JUIsi 00paOOTKU | MaTeMaTUKH JJIs
HOTPCHIHOCTCH ’ P (usryeckoro 00paboTKU (HU3UYECKOTO
Ipyn NIpOBEACHNHI JKCIIEPUMEHTA JKCIIEPUMEHTA
¢bu3nveckoro
skcriepumenTa.(H-
2)
[Mkana OLICHUBAHUS COOTBETCTBYET CTO CIIOI'TU(TY):
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14.

15.

16.

17.

18.

3. TunoBble KOHTPOJIbHbIE 32/IaHUA JIJIs1 TPOBeAeHUs MPOMEKYTOUHOI aTTeCTANNH
Mexanuka.

IIpocTtpaHcTBO M BpeMs, CHUCTEMBI OTCYETA. OcHOBHBIE =~ KHMHEMaTUUYECKUE
XapaKTEPUCTUKH KPUBOJIMHEWHOIO IBUKEHHUS: CKOPOE YCKOPEHHE.

Kunematuka BpamatreabHOro JBUKEHHSI: YIJIOBask CKOPOCTb U YIJIOBOE YCKOPEHHE, UX
CBSI3b C JJMHEHHON CKOPOCTHIO U YCKOPEHUEM.

IlonsTHe cOCTOSTHUS MEXaHHMYSCKOM CUCTEeMBbI. 3aKOHBI HproTOHA.

3aKkoH coxpaHeHus uMityibca. LleHTp nnepuumu.

MOMEHT UMITYyJIbCa MATEPUATIBHOM TOUKHA U MOMEHT CUJIbI MEXaHUYECKON CUCTEMBI.
MowmeHT cuiibl. 3aKOH COXpPaHEHUSI MOMEHTA CHJIbl MEXaHUYECKON CUCTEMBI.

Cuuia, paboTa ¥ oTeHIIMAIbHAS SHEeprus. KoHCcepBaTUBHBIE 1 HEKOHCEPBATUBHBIC CHITHI.
Pabota u kuHEeTHUYECKAsI SHEPTHSI.

3aKoH COXpaHCHHA ITOJIHOM MEXaHWYECKOMH OHCPI'MH B I10JIC ITIOTCHUOHUAJIbHBIX CHJI.

. CBs13p MEXKAY CHJION M MOTEHIIMAIbHOW HEprueil. [ paauenT ckanspHoil GpyHKIHH.
. YpaBHEHME BPALLEHUs TBEPIOTO TEJIA BOKPYT 3aKPEINIEHHON OCH. MOMEHT MHEPLMH.
. MomenT nnepunun. @opmyna Illreitnepa.

. [IprHIMN OTHOCUTEIILHOCTH [Nanunes-OiHiuTelHA. ITocTynatel TEOpUU

OTHOCHUTCIIBHOCTH.

CoOnITHE. CI/IHXpOHI/I?»aI_II/If{ yacoB. OTHOCHTEIIFHOCTH OIHOBPCMCHHOCTH. BaMeI[J'IeHI/Ie
BpPCMCHH. COKpaH_ICHI/IC JJINHBI.

[IpeoOpaszoBanus JlopeHua. PensaTHBUCTCKHIT MHBAPHAHT-MHTEPBAI MEXYy COOBITHSIMU.
CrnoxxeHue ckopocTedl B PEIATUBUCTCKON MEXaHMKE. PENSTUBUCTCKUI MMITYJbC. 3aKOH
COXpaHeHMs umMmnyiabca. PenstuBuctckas odHeprus. CBsi3b Macchl M JHEPrUU.
Kunernueckas sueprus.

3agauu Kk pazgeay 1

C BBIIKK OpOCHIIM KaMEHb B TOPU3OHTAIILHOM HarpasiieHud. Uepes 2 ¢ kaMeHb yral Ha
3emit0 Ha pacctosHur 40 M OT OCHOBaHUSA BbIIKH. ONpenenuTb HAYaIbHYI U
KOHEUYHYIO CKOPOCTh KaMHsI.

Kamenp OpocaroT moja yrioMm K TOpU3oHTY. Panumyc KpHUBH3HBI TPaeKTOPUU B TOYKE
HauBBICILIETO MoAbeMa paanyc kpuBu3Hbl R = 10 M. Onpenenure cKOpocTh B 3TOH TOUKe

JIuneiHas cKOPOCTh TOYEK Ha OKPYKHOCTH Bpalllarolierocs qucka pasHa 3 m/C. Touku,
pacrnojiokeHHble Ha paccTostHUM 10cM Onnke K OCH, UMEIOT JUHENHYI0 CKOPOCTh 2
M/C. OmipeienuTe yrioBYI0 CKOPOCTh BPAILICHUSI TUCKa.

19. Yto0Ob1 ompenenuts KOIQGUIMEHT TpeHUs K MeXIy JepeBSHHBIMH TOBEPXHOCTSIMH,

OpyCOK TOJOXHIU Ha JOCKY M CTalM MOJHUMATh OJUH KOHEI[ JOCKH JI0 T€X I0p, MOoKa
OpYcOK He Haual Mo Hel CKOJNB3HTh. JTO NPOHM3ONLIO MM yIile HakioHa mocku 45°.
Onpenenure K03pGUIUEHT TPEHUS?

20.Ha MOoJIy CTOUT TCJIC)KKA B BHUIC JJIMHHOM JOCKH, cHaO)XEHHOM Jerkumu kosecamu. Ha

OJIHOM KOHIIE JOCKH CTOHT 4eJIoBeK. Macca dyenoBeka 60 ke, macca gqocku 20 xe. Maccoi
Kosec mpeHeOpeub. TpeHHe BO BTyJIKax He3HAuuTeNnbHO. C KakoW CKOPOCThIO OyAeT
JIBUTATHCS TEJIEKKA, €CIIM YEJIOBEK MOMJIET BJOJIb JOCKH CO CKOPOCTHIO (OTHOCHUTEIHHO
nockn) 1 m/c?
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21.

22.

[Tnardpopma B BUAe nucka paguycoMm | m Bpamiaercst mo mHepuuu, aenas 606/mun. Ha
Kpar 1mIaTdopMbl CTOUT YeJIOBEK, Macca kotoporo paBHa 80 xe. CKOIBKO 00OPOTOB B
MUHYTY Oyner nenaTh Iuiardopma, €CIM 4YelOBeK mepenzer B ee ueHtp? MomeHT
uHepIMK maaTGopMbl paBeH 120 xz2-u?. MOMEHT HHEpPIMH YelloBeKa PACCUNTHIBATH KaK
JUTSL MaTePUAITbHOM TOUKH.

Kamens 6pomen Beepx nox yraom 60° k mosepxuoctu 3emmu. Kunerndeckas sHeprus
KaMHS B HayaJdbHbld MOMeHT paBHa 20 /. Onpenenutb KUHETHUYECKYIO U
NOTCHIMAIbHYIO JHEPruM KaMHS B  HAWBBICHIEHM TOYKE €ro  TPAaeKTOPHHU.
ConpoTuBieHHEM BO3/1yXa MPEHEOPEYb.

23. XokkeliHas maif0a CKOJB3UT 5 M, €CJIHM MPH OpOCKe €il COOOIIaT HAa4aIbHYH CKOPOCTh

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

2 m/c. Kakoli myTh OHa MPOCKOJIB3UT, €CIIH €l COOOIINTh HAYalIbHYIO0 CKOPOCTh 4 M/C?

Tonkuii crepxkeHs AmuHON 50 cm 1 Maccoit 400 2 BpamaeTcs ¢ yriloBbIM YCKOPEHHEM 3
¢ 2 BOKPYT OCH, IPOXOJIAIIEH yepe3 cepeiuHy CTepKHs TIEPIEeHNKYIAPHO K ero JUTHHE.
OrnpenenuTts Bpalaomui MOMEHT.

Haiitu pabory moabeMa rpys3a MO HaKJIOHHOM IJIOCKOCTH, eciau macca rpysza 100kr,
JUTMHA HAKJIOHHOM Tmockoctn 2 M, yron HakinoHa 30°, kosddumuent tpenus 0.1 u rpys3
JBIDKETCS ¢ ycKopeHuem 1 m/c2.

Ban maccoit 100 xe u paguycom 5 cm Bpamancs, aenas 8 o6/c. K mummHapudeckoi
MIOBEPXHOCTU Baja MPUXKAIM TOPMO3HYHO Kojoaky ¢ cuiod 40 H u uepe3 10 ¢ Ban
octanoBuiIcs. OnpeneauTsb K03(pPUIUEeHT TpeHus.

Kunerndeckasi sHeprusi BpalaroIIerocss TBepAoro Ttena. JlJiMHa TOHKOTO MPSMOTO
crepxkHs 60 cu, a macca 100 2. OnpenenuTb MOMEHT UHEPLMH CTEPKHS OTHOCUTEIBHO
OCH, IEPIEHAUKYJIAPHOMN K €ro JJIUHE U MPOXOAIICH Yepe3 TOUKY CTePKHS, YIAICHHYIO
Ha 20 cm OT OJHOTO U3 €ro KOHIOB.

[Ipenmnonoxum, YTO Mbl MOXKEM H3MEPUTh JUIMHY CTEp)KHs ¢ TouHOCThiO 0,1MkMm. IIpu
KaKOi OTHOCHUTEIBHOW CKOPOCTH JIBYX MHEPIUAIBHBIX CHCTEM OTCYETa MOXKHO OBLIO OBI
OOHApYKUTh PEJIATUBUCTCKOE COKpAlLllCHUE JJIMHBl CTEp)KHSA, COOCTBEHHas JUIMHA
KOTOpOro pasHa 1 M?

B naGopaTopHOil cucTemMe OTcueTa MU-ME30H ¢ MOMEHTA POKIACHUS JO MOMEHTA pacraja
nposieren paccrosHue 75 M. Ckopocte mu-mMe3oHa paBHa 0,995 c. Onpepenuth
coOCTBEHHOE BpeMs KU3HHM NU-me30Ha. [lonHas sHeprus tena Bozpocna Ha 1 JIxk. Kak
IIPU 3TOM U3MEHMTCS Macca Tesa?

Pazges 2 .J1eKTpOMaruHeTusm.

Onexrpuueckuid 3apsan. Bzaumopeiicteue 3apsanoB. 3akoH KyrnoHa. 3akoH coxpaHeHHs
IIEKTPUYECKOTO 3aps/a.

Onektpuueckoe noisie. HanmpskEHHOCTBh 3JEeKTpUYecKoro nosst u noreHuuan. I[IpuHumn
CYNEPIIO3ULIUU TTOJIEH.

PabGora cun nanekTpocTaTMyeckoro MOJsS MpH NepeMerieHuu 3apsnaa. Lupkynsanus
BEKTOpPAa HANPSDKEHHOCTH AJIEKTPOCTAaTHUUYECKOro mousl. [loTeHnManpHBIM  XapakTep
JIEKTPOCTATUYECKOT O TOJIS.

IloTok BekTOpa HANMpPsLKEHHOCTH BJEKTpocTaTHueckoro mnousd. Teopema I'aycca mns
IIEKTPOCTATUYECKOTO IOJISI B BAKYYME.

[Ipumenenne Tteopembl [aycca Kk pacu€Ty »DIEKTPUYECKHX TMOJNEH 3apsHKeHHBIX
MJIOCKOCTH, IIWJIUHIPA, cepsl, mapa.
[TpoBoaHMKH B 2nekTpudeckoM mofie. [lone BHyTpH U y TOBEPXHOCTH MTPOBOIHHKA.
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36. DHeprusi CHUCTEMBbI HEMOJBIKHBIX 3apsiioB. DHEPrus 3apsHKCHHOTO TPOBOJHUKA U
KOHJEHCAaTopa. OJHepruss U O0O0bEMHAs IUIOTHOCTb HHEPTHUHM AIIEKTPUUYECKOrO TOJIS.
DHeprusi NoJISIPU30BaHHOTO JAUAJICKTPUKA.

37.Onektpuueckuid Tok. Cwmma Toka. IImoTHOCTP TOKa. YCIOBHS CyIIECTBOBaHUS
MOCTOSTHHOTO TOKa.

38. O606mEnHkIN 3aKk0H OMa B HHTErpalibHON (hopme. Pa3HOCTh MOTEHITMAIOB, HAIIPSKEHUE,
OJIC. 3akon [xoynsa — Jlenua.

39. MarnutHoe nosie. THAyKIMs MarHuTHOTO T0JIs1. 3aKOH AmIiepa.

40.3akon buo — CaBapa — Jlamnmaca M ero mpuUMeHEHHE K pPacdéTy MarHUTHOTO IOJIS
IIPSMOJIMHEMHOTO IIPOBOJAHUKA C TOKOM.

41. MarauTtHoe 1oje KpYroBoro Toka. MarauTHBIE MOMEHT BUTKA C TOKOM.

42. BuxpeBoil XapakTep MarHUTHOTO MOJs. 3aKOH IOJHOTO TOKa (IMPKYJSALUS BEKTOpa
MarHMTHON MHIYKIUN).

43. JleficTBe MarHUTHOrO ToJiA Ha ABWXKymmics 3apsa. Cuna Jlopenna. JIBumkeHue
3apsHKEHHBIX YaCTHIl B MArHUTHOM TIOJIE.

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

45. SIBneHne >AeKTPOMAarHUTHOM MHIYKUUHU. 3akoH Dapazes (3aKOH 3JIEKTPOMAarHUTHOU
uHaykuun). 3akoH Jlenma. SIBneHme camMouWHAYKIHMH. MHIYKTUBHOCTb. 3aKoH
CaMOUHIYKIUH.

46. DHeprusi CUCTEMBI MTPOBOJIHUKOB ¢ TOKOM. OOBEMHAS IJIOTHOCTh HEPTUU MArHUTHOTO
ITOJIAL.

47.3aKOH TOJIHOTO TOKa JUIsi MAarHUTHOTO TOJIs B BemecTBe. Hanpsyk€HHOCTh MarHUTHOTO
ITOJIAL.

48. YpaBHeHuss MakcBelnia AJis 3JEKTPOMarHUTHOTO 1MOJIsl. TOK CMEIIeHHS.

3anaum Kk pasgeny 2

49. ]IBa 0IMHAKOBBIX TOYEUYHBIX 3apsaa mo -2 MK Haxonsrcs B Toukax (0; O) u (2; 0)
NpSIMOYTroibHOM cucteMbl koopauHaT (X; V), rome X, VY 3agaHel B MeTpax.
OmnpenenuTs NPOEKIUIO Ha OCh OX BEKTOpa HAINPSXKEHHOCTH nouist B Touke (1; 1).

50. Kakoli myTh MO CHJIOBOW JIMHHMH JIO TOJHOW OCTAHOBKH IMPOXOJHUT a-4acTHIla B
OJTHOPOJHOM TOPMO3AIIEM Mojie ¢ HanpsbkeHHOCThIo 2000 kB/M, ecinu HadambHas
ckopocTh ee 20000 km/c? Macca wactusl 6,4 1027 xr, 3apan 3,2° 10 1° K.

51. CBsi3p MeXIy HAmpsDKEHHOCTBIO MOJS U moTeHIuanoMm. ['paduueckoe uzoOpaxeHue
JIEKTPUYECKOTO TOJII C TIOMOIIBIO CHJIOBBIX JIMHUH W 3KBUIOTEHIIMATBHBIX
noBepxHocTed. OnpenenuTe pa3HOCTh MOTeHIIMANOB Mexay Toukamu (-1, 0,0) u (1,0,0),
€CITH HAMPSHKEHHOCTD dJICKTpHUeckoro moist E=2i+4j+3K.

52. TOHKUH CTEep)KEeHb COTHYT B TONyKoJbIO. CTepKeHb 3apspkeH ¢ JIMHEHHOU
motHocThio 100 HK/M. Kakyro paGoTy Hano coBepuTh, 4ToObI IepeHecTu 3apsif 1
HK1 13 nenTpa konbia B 0€CKOHEUHOCTh

53. BBIUHCIUTD 3JCKTPHYSCKAA MOMEHT U0, eciu ero 3aps 10 aKo, miedo 0,5¢cM.

54. beckoHe4Has TIIIOCKOCTh HECET 3apsJl, PABHOMEPHO PaCIPEACIICHHBINH ¢ MOBEPXHOCTHOMN
nnotHocthio 1 MKKn/M?. Ha HEKOTOPOM pacCTOSHHHM OT ILIOCKOCTH TapajluielbHO ei
pacronoxeH Kpyr paauycoM 10 cM. BpUHCINTE TOTOK BEKTOpa HAMPSHKEHHOCTH
3JIEKTPUYECKOTO ITOJISI UEPE3 ITOT KPYT.

55. Ha oTpe3ke TOHKOTO MpsIMOTO MPOBOIHUKA PABHOMEPHO PACIPEIEIICH 3apsil ¢ TUHEHHON
miotHOcThI0 7 = 107 Ki/cm. BeUMCINTE TOTEHIHMAN, CO3/aBAEMBIl STHM 3apsA/ oM B
TOUYKE, PACIOJIOKEHHOW Ha OCH MPOBOJHHKA W YAAJCHHOW OT ONMXKaHIIero KOHIA
OTpe3Ka Ha PacCTOSHUE, PaBHOE JUTMHE 3TOTO OTPe3Ka.
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56.

S7.

58.

59.

60.

61.

62.

63.

64.

65.
66.
67.
68.
69.
70.
71.
72.
73.

74.

Onpenenuth IUIOTHOCTh TOKA B JKEJIE3HOM IPOBOAHMKE UIMHOM 10M, ecinu mpoBoj
HaXOJUTCs oA HanpsbkeHueM 6 B. ¥V nenbHoe conpoTusieHue xene3a 98 HOM M.

Toxk B nenu 6arapeun, 3/C xoropoii 30 B, paBen 3 A. Hanpsbkenue Ha 3axuMax OaTapeu
18 B. Haligute conpoTHBIEHHWE BHEIIHEH YacTW IIENM U BHYTPEHHEE COINPOTUBIICHHUE
OaTapeu.

[MpoBomuuk mmuaoit | = 20 cm ¢ maccoit m = 2 2, MOABEUICHHBIN TOPHU30HTAIBHO Ha
TOHKHX IIPOBOJIOYKAX, HAXOJWUTCS B OJHOPOIHOM MAarHUTHOM IIOJIC, CHJIOBBIC JIMHUH
KOTOpPOTO HAIMPaBJICHBI BEPTHKAIBHO BBepX. [Ipy MpOX0KIEHUU TO MPOBOJHUKY TOKA
cunoi | = 0,3 4 oH OTKIOHWICS TakK, YTO MPOBOJOYKH OOpazoBanu yroia o =17° ¢
BEPTUKaJIbI0. HallTH WHIYKIIMIO MArHUTHOTO TTOJISI.

beckoHeyHO AJIMHHBIN TPOBOJ 00pa3yeT KpyroBOi BUTOK, KacaTelbHbI K npoBoay. Ilo
npoBony uaer Tok cwioil | = 5 A. Haiitu paamyc BHUTKa, €CIU HANPsOKEHHOCTH
MarHuTHOTO T0Jis B ieHNpe Butka H = 41 A/m.

Kakoii Bpamaronii MOMEHT JeHCTByeT Ha pamMKy ¢ TokoM cwiod | = 2 4 npu
NOMEIICHUU €€ B OJHOPOJHOE MAarHWTHOE mose ¢ uHaykuued B = 0,2 7z, ecau pamka
comepxut N = 30 BuTKOB momazasio S = 10 cu?, a II0CKOCTh paMKH 00pasyeT yron 5=
60° ¢ nmuHusAMH noJiA?

BbruncnuTh HUPKYNAIMIO BEKTOpa MHAYKIMU BIOJIb KOHTYpPA, OXBaTHIBAIOIIETO TOKHU
11=5 A, 1;=7,5 A, Tekymue B OJHOM HampaBjeHuu, U Tok I3=10 A, Tekyuwuii B
MIPOTUBOIIOJI0KHOM HaIlpaBJICHUH.

3apspKkeHHast yacTUIA IBUXKETCS B MAarHUTHOM I10JI€ IO OKPY’KHOCTH CO CKOPOCThIO U = 1
Mwm/c. Nanykuus marautaoro nons B = 0,3 T, panuyc okpyxnoctd R = 4 cu. Haiitn
3aps] YacTHIBL, ecii ee KuHerndeckast sHeprus W= 12 xaB.

3apspKkeHHas yacTUIA JIBUXKETCS B MATHUTHOM I10JI€ TI0 OKPY>KHOCTH CO CKOPOCThIO U = 1
Mwm/c. Napykuust marautHoro noiist B = 0,3 77, paguyc okpyxkHoctd R = 4 cu. Haiitu
3aps] YacTHIBL, ecii ee KuHerndeckast sHeprus W= 12 xaB.

Pasneua 3. Kosie0anus u BosiHbI. BostHOBast onTuka.

N neanbHblil rapMOHUYECKHAN OCHIMILIATOP. Y PaBHEHUE UICATTBHOTO OCHUILISITOPA U €r0
peuieHre. AMITIMTY/1a, 4acToTa U ¢a3a konedanus. KommiekcHas Gpopma npeacTaBieHus
TapMOHHMYECKHUX KOJIeOaHUH.

BekTopHoe onucaHue cloXeHUs! KoJeOaH.

[Ipumeps! konedaTeabHBIX IBUKEHUHN pPa3IunYHON (PU3NYECKON TPUPOIBI.

DHeprus KonebaHui

CBo0OOHBIE 3aTyXatolue KoJieOaH!s OCHUIIIATOpA C MOTepIMU. BbIHY X 1eHHbIE
KoJie0aHusl.

Bonubl. OGpa3zoBanne u pacrpoctpaHeHue BOJH. [IpojosibHbIE M TIOTIEPEYHBIE BOJIHEI.
@pOHT BOJHBI, BOJIHOBAas MOBEPXHOCTh. JlJIMHA BOJHBI U CKOPOCTb PACIPOCTPAHEHMS
BOJIH.

VYpaBHeHUs MJIOCKOH U chepudeckoil Oerymux BosH. BoaHoBoe yncio.

CBoiicTBa 3J€KTPOMAarHUTHBIX BOJH. CKOPOCTh pPacCHpOCTPAHEHHUS AJIEKTPOMAarHUTHBIX
BOJIH. MI3myueHme 37€KTPOMarHuTHBIX BOJIH.

DHeprus AIeKTPOMarHuTHBIX BOJIH. O0BbEMHAS IIIOTHOCTh SHEPTUH 3JIEKTPOMArHUTHOTO
nonsi. Bekrop YMoBa — [loliHTHHTA.

DJNeKTpOMarHuTHas TIpHpoJa CBETOBBIX BONH. [lpubnmxeHus TreoMeTpUUYEcKOH,
BOJIHOBOW M KBAaHTOBOM ONTHKH.

WuTepdepeHiys CBETOBBIX BOJH. YCJIOBUS Ul HAOMIOJEHUS U CIOCOOBI pean3aluu
(meton FOnra, ounpuszma @penens) OnrTudeckas pa3HOCTh X0/1a. Y CIIOBUSI MAKCUMYMOB
U MUHUMYMOB uHTep¢epenuun. Murepdepeniys B TOHKUX IuieHKax. Ilonocsl paBHOM
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75.

76.

77.
78.
79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

TOJIIMHBI ¥ TIOJIOCHI paBHOTrO HakioHA. [Ipumenenue unTepdepeHimu. Judpaxims
ceeta. [Ipunnun Noiirenca-Openens. dudpakuus Openens u @paynrodepa?

Meton 3o0u @penens. [Judpakums OpeHens Ha KpyrioM OTBEPCTUH U JHCKE.
Hudpaxkuonnas pemierka. [IpuMenenue ee B kayectBe crekTpoMerpa. Jucmepcus u
pazpemaromas cuia. [lousarue o romorpaduu.

[Tonapuzanus cBeToBbIX BOJH. Buabl monspuszanuu. Crenenp nonspusanuu. CrnocoOsl
noJlyuyeHus nosaspusanuu csera. [lonspusanus npu orpaxxeHuu. 3akoH bprocrepa.
JBoiiHoe nyuenpenomiienue. [lonsipuzaius ceeta npu ABOMHOM JTy4enpesIOMICHUT
[onapuzannonnsie npusmsl. [lonspouasl. 3akon Maioca.

Pacmpoctpanenue cBera B BemlecTBe. HopmanbHas W aHOMalbHAas JUCHEPCHUA.
DNEKTpPOHHAs TEOPUS IUCIEPCUH.

[Tormomenne cBera B BemecTBe. 3akoH byrepa-JlamGepra-bepa. OcoGenHocTn
MOTJIOUIEHMS B PAa3pEKEHHBIX I'a3aX U CIUIOIIHBIX Cpeax.

Paccesinue cera BemecTBoM. PaneeBckoe paccesiHue. MoeKynsipHOe paccesiHue.

3apaum k pasaeiay 3

Touka coBepiiaeT rapMOHUYECKHE KOJICOAHUs, ypaBHEHHE KOTOPBIX UMEET BUI X = A Sin
ot, Tie A=5 cM, ©=2 ¢~ 1.Haiitu MomeHT BpeMenu (Omkaifimii K Hayamy OTCYETa), B
KOTOpBIii MmoTeHIManbHas sueprus Touku 17 =10 * JIx, a Bo3pacraromas cuina F= +5-10
3 H. OnpenenuTs Takxke (aszy KonebaHuii B 5TOT MOMEHT BPEMEHH.

Touka coBepiiaer rapMoHUYecKHe kKojiebanus. B HEKOTOpBI MOMEHT BpeMeHU
CMeIIeHne TOYKH X = 5 ¢M, CKopocThb ee v = 20 cM/c 1 yckopenue a = -80 cm/c 2. Haiftn
[MUKITUYIECKYIO YacTOTYy W NIEpHUo/1 KojiebaHui, a3y KojaebaHull B pacCMaTpHUBACMbIi

MOMEHT BPEMEHHU U aMIUIMTYly KOJIeOaHUH.
JlBa rapMOHMYECKHX KoyieOaHUS, HAIpPaBJIEHHbIX IO OJHOW NPSAMOM, HMEIOLIUX

OJIMHAKOBBIC AMIUTUTYABl W TEPUOMBI, CKIAABIBAIOTCS B OJHO KoJIeOaHHE TOH JKe
amruTyabl. Haiiti pasHocTh (a3 ckiiagpIBaeMbIX KOJICOAHUH.

Onpenenutb CKOPOCTh PAacHpOCTPAHEHHUs BOJH B YIPYroM cpeje, eciau pa3sHocTh (a3
KONeOaHui JBYX TOYEK CPEbl, OTCTOSMMX APYyr oT apyra Ha 10 cwm, pasma 60° u
gacTtoTa Kojebanuit 25 ['y.

JlaHbI XapaKTEPUCTUKH JIBYX KOJICOATEIbHBIX ABMKEHUI MaTepruanbHOM Touku: T1=T2=8
¢, A1=A2=5 cm. Pa3HocTh (a3 mexay aTimu Konebanusmu /4. HavansHas dasza
OJIHOTO M3 HUX paBHA HYJIO. 3alUILINTE YpaBHEHHE PE3YIbTUPYIOLIET0 KOJIeOaHusl.
[TocTpoiiTe BEKTOPHYIO JUAarpaMMy CI0KEHUS.

JlaHbl XapaKTEpUCTUKH JIBYX KOJIeOaTeIbHbBIX IBMKEHUN MaTepranbHoi Touku: T1=T2=8
¢, A1=A2=5 cm. PazHocTh (a3 mexny atumu konebanusmu nu/4. HauanpHas ¢aza
OJIHOTO M3 HUX paBHA HYJNIO. 3alHIIUTE YpaBHEHHE PE3YIbTUPYIOLIETO KOJIeOaHusl.
[TocTpoliTe BEKTOPHYIO JUArpaMMy CIOKEHHUS.

Halitn cMenieHne OT TOJOXKEHUS PABHOBECHSI TOYKHM, OTCTOSILEH OT HCTOYHHUKA

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

[Inockast 371eKTpOMarHuTHas BOJIHA PACIIPOCTPAHSIETCS B BaKyyMe. AMIIIUTYAa
HAINPSDKEHHOCTH AJIEKTPUIECKOTO oISt BOJHBI Em = 50 mB/m. Haiitu ammutyny
HANPSDKEHHOCTH MarHUTHOTO TOJIS.

B omHOopomHOl wu30TpomHOM cpene ¢ £ = 3 m g =1 pacnpocTpaHseTcs IUIOCKas
ANIEKTPOMArHUTHAS BOJHA. AMIUIUTY/1a HAIPSKEHHOCTH 3JIEKTPUUYECKOTO OISl BOJIHBI £y
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= 10 B/m. HaiiTu amMmiuTyny HanpspkKeHHOCTH MAarHHUTHOTO TOJSt U ()a30BYHO CKOPOCTh
BOJIHBI

91.B omeite lOHra ©Ha mnyTtd OAHOrO U3 UHTEPPEPHUPYIOIIMX JIyded MOMeIanach

NEPIEeHIUKYISIPHO 3TOMY JIy4y TOHKAasl CTEKJISIHHAS IUIACTUHKA C [TOKA3aTeleM TOMIICHHUS
n = 1,5, BcieaCcTBUE 4YEro LEHTpaJbHAs CBETJas I10J0Ca CMELAach B IOJOXKEHUE,
MEepBOHAYAJILHO 3aHUMAaeMOE IISATOM CBETJION MOJIOCOH (HE cuuTas IEeHTpaIbHOM). JmmHa
BOJIHBI najatoniero ceeta A = 0,5 mxm. Onpenenuts TOMMUHY d TUIACTHHKH.

92. Ha ToJyicTyi0 CTEKJIIHHYIO TUIACTUHKY HaHECEH TOHKUN CIIOM MpOo3payHOro BEIIeCTBa C

nokasareneMm npenomieHus n = 1.3. IlnactuHka ocBenieHa NapaieIbHbIM ITYYKOM
MOHOXPOMAaTHYECKOI'0 CBETa ¢ JUIMHOM BoJHBI A = 640 mm, magaroliUM Ha MJIACTUHKY
HOpMaibHO. Kakyl0o MHUHHMalbHYIO TOMIIUHY Omin JODKEH HMETh CIIOH, YTOOBI
OTpa)XKEHHBIN MYYOK UMEJ HAMMEHBIIYIO SIPKOCTh?

93. lllupura wHTEephEpPEHIIMOHHOW TI0JIOCKl. Ha MBIIBHYIO TUIGHKY C IOKa3arejaeM

npenomiieHuss n = 1.3, HaxoAsulyrocs B BO3/AyX€, MAJacT HOPMAJIbHO IIyYOK Jydel
Oenoro ceera. Ilpu Kakoil HauMEHbHICH TOMIIHMHE Omin IUIEHKA OTPa)KCHHBIH CBET C
mmHoN BomHBI A = 0,55 mrm OKkaxeTcss MakCUMabHO YCUJICHHBIM B PeE3yJbTaTe
uHTephepeHIun?

94.Ha nmuadparmy ¢ KpyribiM orBepctheM auamerpoM d = 4 mm magaer HOPMAJIbHO

napajuIeNIbHBIA My4OK JIydeli MOHOXPOMATHUYECKOTO CBETa C JUIMHOW BOJHBI A=0,5mKMm.
Touka HaOMIOICHHUS HAXOJWTCS HA OCH OTBEpCTHs Ha paccrosHuu b = 1 m oT Hero.
Ckonbko 30H K @penenst ykmaapiBaeTcsi B OTBepcTHH? TeMHOE WM CBETJIEE MATHO
HOJYYHUTCS B IIEHTPE AUMPAKIIMOHHON KapTUHBI, €CJIM B MECTE HAOJIIOJICHUI TOMECTHTh
9KpaHn?

95. Ha mudpakimoHHYI0 perieTKy nagacT HOpMadbHO MOHOXPOMATHYCCKUI CBET C JJIMHOMN

BOJIHBI A = 410 nu. Yron Agp Mexy HanpaBiIeHUSIMH HA MAKCUMYMBI TIEPBOTO U BTOPOTO
nopsiikoB  paBeH 2°21'. OnpenenuTs 4YWCIO 7 IITPUXOB HA EIUHUILY JJIUHBI
TU(PPaKINOHHON PEIIETKH.

96. Ha nudpakunoHHyto pemerky, coaepxaiyto # = 400 mrpuxos Ha 1 mm, mamaer

HOPMaJIbHO MOHOXPOMATHYECKHA CBET ¢ JIMHON BOJHBI A = 0,6 mxm. Haiitu oOmiee
yucao N audpakimoHHBIX MAKCUMYMOB, KOTOPBIE JIaeT 3Ta pemerka. OnpeaenuTs yroi
@ Iudpaklny, COOTBETCTBYIOIINN MOCIETHEMY MAaKCUMYyMY.

97. Kakoii HauMeHbIIel pasperiaroniei cuioi R nomkHa o6nanate audpakiunoHHas

pelieTka, 9ToObI ¢ €€ MOMOIIBI0 MOKHO OBLIO Pa3pelInTh JBE CIIEKTPATbHbBIC THHHH
Kayust ¢ JuiiHaMu BOJIH A1 = 578 um u A2 = 580 nm? Kakoe nanmensbiee unciio N
HITPUXOB JIOJDKHA MMETh 3Ta PEIIeTKa, YTOOBI pa3perieHne OblI0 BO3MOXHO B CIIEKTPE
BTOPOTO Mopsiaka?

98. Crenens nomsipu3aiy P 9acCTUYHO TOJSIPU30BAHHOTO cBeTa coctaiser 0,75.

OHpe,I[CJ'II/ITB OTHOIIICHUE MaKCUMAJIbHON MHTEHCHUBHOCTHU Imax CBCTA4, MPOITYCKacMOro
AHAJIN3aTOPOM, K MHHUMATBHOH |Imix.

99. Yron o Mexay TIOCKOCTSIMH TPOITYCKAaHUs TIOJISIpU3aTopoB paBeH 50°. EcTecTBeHHBIN

CBET, IPOXO/IsI Uepe3 TaKylo CHUCTeMY, ociiadisieTcs B n = 8 pas. [IpeneOperas morepeit
CBeTa MPH OTPAKCHUH, ONPECTUTh KOdpGHIIMEHT K morioneHus cBera B OISIPOUIax.
VYron bproctepa &z npu nmajieHUM CBeTa U3 BO3/lyXa Ha KPUCTAIUT KAMEHHOM COJN
paBeH 57°. OnpenenuTb CKOPOCTh CBETA U B TOM KpHUCTAILIE.
Koad¢uimenT nornomeHns HEKOTOPOro BELIECTBA JIJIsI MOHOXPOMATHYECKOTO
cBeTa onpeieeHHoM amuHE! Bonub ¢ = 0,1 ¢y L. OmpeenuTs TONIMHY X BEIIECTBA,
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KOTOpasi HeoOXoqMMa JIJIs ociabieHus cBera B K = 2 pasa. [lotepu Ha oTpakeHHe CBeTa
HC YUUTBHIBATh.

Pa3nen 4 .TepmoanHaMuka 1 MoJieKyJIsipHas pu3nka

102. N3oxopuueckuii, n300apuiyecKuii, N30TEPMUUICCKUN, aIHa0aTHIECKUI TTPOIIECChI
B WJICATBHBIX Ta3ax. [I[peoOpa3oBaHue TEIUIOTH B MEXaHUYECKYIO padoTYy.
103. BuyTpeHHsis sHeprus Tena. BHyTpeHHss SHEprisl UaealbHOro rasa.

TermnmoeMkocTh. TenmmoeMKoCcTh TBEpbIX Teil. 3akoH J[rononra u I1Tu.

104. OOparuMbie ¥ HeoOpaTumble Tmpouecchl. IlepBoe Hadano TepMOAMHAMHUKHU.
TermmoeMkocTh. YpaBHeHue Maiiepa.

105. TepMmoaunaMuyeckoe  paBHOBecue U TeMmmeparypa. HyrneBoe — Hagano
TEPMOJMHAMUKU. DMIMpUYEcKas TeMiieparypHas mkaia. KBasucrtatnueckue nporecchl.
YpaBHEHHE COCTOSIHUSA B TEPMOJMHAMHUKE.

106. OOGparumblie U HeOOpaTuMbIe Tporecchl. BTopoe Hawamo TepmoauHaMuku. [{uki
Kapuo. DuTponus.

107. JaBnenue rasa ¢ touku 3peHuss MKT. CBs3p TEMII0EMKOCTH € YMCIIOM CTENEHEN
cBOOOBI MOJIEKYII T'a3a.

108. Makpo- u  MuKpococTosiHUS.  CTaTUCTHYECKMM BeC U BEPOATHOCTD
MakpococTossHUsA. Pa3z0Boe MPOCTPAHCTRO.

109. Pacnpenenenne MaxkcBemia Mosiekyn ujeanbHOro ra3za. HamOosiee BeposTHas,

CpelmHsii U CpelHEKBaJpaTHYHas CKOPOCTH. OKCIEpUMEHTAIbHOE OO0OCHOBaHUE
pacnpenenenus Makcgea.

110. Pacripenencane bonpimana u 6apomerpudeckas popmyia.

111. Yucno CTONIKHOBEHUN U JUIMHA CBOOOJHOTrO mpobera MOJeKys MIealbHOTO Tasa.
OMmnupuueckue ypaBHeHus nepeHoca: @Puka, DPypre u Hprorona. Penmakcamus
COCTOSTHUIO paBHOBecus. CpeHee YHCIo CTOIKHOBEHUH

3apaum k pasneay 4

112. Omun rpamMMm renuss Obim Harper Ha 100°C mpu THOCTOSHHOM JIaBJICHUHU.
OnpenenuTh KOJWYECTBO TEIUIOTHI, TIepelaHHOE Ta3zy, pabdoTy pacuMpeHus u
IpUpalieHle BHYTPEHHEH SHepruy rasa.

113. VYriekucnelil ra3 pacmmMpseTcs Npy NOCTOSSHHOM JAaBiieHuu. OnpenenuTts padoTy
pacimpenus, eciu rasy nepeaano 4,2-10% [l TennoTsr.

114. I"a3, 3aruMaBmmmii 066eM 11 2 mox naBnerueM 10° I1a 6bIT H300apUUeCcKH HATPET
ot 20°C 510 100°C. Onpesenuth paboTy paclIMpeHus.

115. B 6annone emkocthio 24 1 Haxonutcs Boaopos npu temmeparype 15°C. Iocne
TOrO Kak 4acTh BOJOPO/A U3PACX0I0BANM, AaBlIeHUE B Oa/sIoHe HoHu3uIock Ha 4-10°71a.
Kakoe koianuecTBo BoJOpoa ObLI0 H3PACX0A0BAHO?

116. Haiitn u3mMeHeHHe SHTpOMHUM MpH H300apUUECKOM pacIIUpeHUH 4 2 a3oTa OT
o0béMa 5 71 10 06BéMa 9 .

117. Omnpenenuts TeMmeparypy rasa, €CIM CpEIHssl KHHETHYecKas JHeprus
TOCTYTIATENBHOTO ABMKEHHs ero Monexyin 1,6-107° [Txc.

118. Kaxkas monst Monexyn kucimopoga o0JaaeT CKOPOCTIMHU, JISKAIUMH B HHTEpBAJIe
o1 910 10 911 m/cex, ecnu Temneparypa raza 400°K?

119. B kabune Beprosera OapoMeTrp mokassiBaeT 675 mm pm.cm. Ha xakoil BbicoTe

JETUT BEPTOJIET, €CIM Ha B3JIETHOU IUIomIaake OapoMeTp mokasbiBan 750 mm pm. cm.?
TemnepaTypy Bo3/lyXa cCUMTaTh HEU3MeHHOM U paBHOl 17°C.
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Pazgen 5. KanroBasi pusuka

120. TemoBoe u3nydeHue 1 JroMuHecteHIus. CeKTpaabHble XapaKTepUCTUKU
TEIUI0BOTO M3nydeHus. 3akoHbl Kupxroda, Credana-bonpiiMana u 3aK0H CMEIICHUS
Buna. AGCONTIOTHO YepHOE TEIO.

121. ®opmyna Penes-Jl)xunca u «yneTpaduoneroBas karactpoday». ['unoreza
kBaHTOB. ®opmyrna [Inanka. KBantoBoe 00bscHEHHE 3aKOHOB TEIIJIOBOTO U3TYUYCHHUSI.
KopryckynsapHO-BOJTHOBOM Tyain3M CBETa.

122. dotordpdext u r3dpdext Komnrona. Ypapaenue Diinmreiina ais Gporosddexra.
123. Omneit bote. TopMo3Hoe u3nyuenue. I'unoresa ne bpois. Onbitsl J3BUCccOHA 1
Ixepmepa. dudpakuus mukpouactull. [Ipuniun HeonpeneneHHoctu [ elizenbepra.

124. BonnoBast GpyHKIHMS, €€ CTaTUCTUYECKH CMBICI U YCIIOBUS, KOTOPBIM OHA

JIOJI’KHA YI0BJIETBOPSTH.
125. CramuonapHoe u HectanmoHapHoe ypaBaeHnue [lIpenunrepa.
126. KBaHTOBas yacTuila B OAHOMEPHOH MOTCHIMAIBHON siMe. OTHOMEPHBIN
MOTEHIIMATBHBIN OPOT U Oapbep.
127. CoctosiHue MUKPOUYACTHIIBI B KBAaHTOBOW MexaHukKe. [[oHsATHE O BBIPOXKICHUN
JYHEPreTUYECKUX YPOBHEH.
128. IlpencraBnenue ¢pu3NUECKUX BEIUYUH oneparopaMu. OniepaTopsl KOOpIUHAT,
UMITYJIECA, MOMEHTA UMITYJIbCA, TOTCHIINATHHOW U KHHETHYCCKON YHCPTHH.
129. Cranuonapnoe ypaBuenue llpenunrepa ans atoma Bogopozaa. BoaHoBbie
(GyHKIIMY 1 KBaHTOBEIE uncia. [IpaBuiia or0opa i KBAHTOBBIX TIEPEXOJIOB.
130. CoOcTBeHHBII MEXaHUYECKHI U MATHUTHBIM MOMEHTHI AJIEKTpOHA B aToMe. OMBIT
[lIrepHa u I'epnaxa.
131. Cnun-opburtanbHOe B3auMoeiicTBre. TOHKas CTPYKTypa aTOMHBIX CIIEKTPOB.
132. CrpoeHue aTOMOB | IEPUOIUICCKAS CHCTEMa XUMHUECKUX dieMeHToB [[.1
MenneneeBa. [Topsiiok 3amonHeHHs SJIEKTPOHHBIX 000JI0UEK.
133. BekrtopHas MO/eIb MHOTO3JICKTPOHHOTO aToMa. THIIBI CBSI3CH.
XapakTepuCTUYECKUE CIIEKTPHI aTOMOB.

3anaum k pasageay 5

134. HaiiTi gacToTy v cBeTa, BRIPHIBAIOIIECTO U3 METAJIA DJIEKTPOHBI, KOTOPHIE
MOJTHOCTBIO 33IEPKUBAIOTCS Pa3HOCTHIO MOTeHIIMANOB U =3 B, eciiu poToapdext
HAYMHAETCS TIPU JUIMHE BOJHBI cBeTa A = 0,5 MKM.

135. B pesynbrare agpdexra Komnrona ¢poton ¢ aneprueit ¢ = 1,02 MaB paccesincs Ha
CBOOOJHOM 3JIEKTpOHE Ha yroa @ = 150°. OnpenenuTs 3HEPTUIO & paccestHHOro (hoToHa
Y KHHETHUYECKYIO DHEPTrHuio 7 3JIEeKTPOHA OTAaYn

136. [TpoToH 005agaeT KHHETHYECKOH dHepruel 7, paBHOW YHEPTUU TTOKOSI Eo.
Onpenenutsb, BO CKOJIBKO pa3 U3MEHHUTCS JUIMHA BOJIHBI A 1e bpoiins mpotoHa, eciu ero
KMHETHYecKasl SHePTUsl YBEIHMUUTCS B n = 3 pasa.

137. Yactuia B MOTCHIUAIBHOM SIIUKE ITUPUHON | HAXOIUTCS B HU3IIEM
BO30YKICHHOM COCTOSIHUH. OTpeeTuTh BEPOSITHOCTh HAXOKICHUS YaCTHUIIHI B
untepsaiie ot 0 1o /2.

138. YacTuia B NOTEHIIMAIBHOM SIIUKE IMUPUHON | HAXOIUTCSI BO BTOPOM
BO30Y)KJICHHOM COCTOSTHUH. OTpeIeTuTh BEPOSTHOCTh HAXOXKJICHUS YaCTHIIHI B
uHTEepBaJie OT |/3, paBHOYIaJICHHOM OT CTEHOK.

139. JIwHBI BOJIH KOMITOHEHT KEJITOTo JTy0JIeTa pe30HaHCHOMW JIMHUN HATPHs,
oOycnoBienHoro nepexoaom 3P-3S, pasusl 589,00 u 589,56 um. Halitn Benuunny
pacuerienns 3P-tepma B 3B.

140. Beimmcarth cieKTpalibHbIE 0003HAYEHHUS TEPMOB aTOMa BOJIOPO/IA, DJIEKTPOH
KOTOPOTO HAXOJIUTCS B COCTOSIHHH C TJIABHBIM KBAaHTOBBIM YHCIIOM N=3.
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141. CkoabKO M KaKue 3HaYeHUs1 KBAaHTOBOT'O YKCIia J MOXKET UMETh aTOM B COCTOSIHUU
C KBaHTOBBIMH ynciaMu S U L, paBHBIMU COOTBETCTBEHHO 2 11 3 ?

142. Onpenenuth OTHONICHHUE JUTMHBI BOJHBI A1 J1e Bpois mpoToHa K JJIMHE BOJHBI
A2 ne bpoins a-uacmuysl, TpoLIEANINX OJUHAKOBYIO YCKOPSIOLIYIO Pa3HOCTh
nmoreHmuasios U =7 ['B.

143. OnpenenuTs OTHOILIEHHUE JJIMHBI BOTHBL A1 1€ Bpoiiis mpoToHa K JUTMHE BOJIHBI
A2 ne bpoins a-uacmuywl, IpoLIEAININX OJUHAKOBYIO YCKOPSIOIIYIO Pa3HOCTh
noreHimanios U =1171B.

144. CpenHee BpeMsl )KU3HH aToMa B BO30ykaeHHOM cocTostaun At ~1078 ¢. [Tpu
nepexojie aToMa B HOpMaJIbHOE COCTOSIHUE UCITyCKAeTCsl POTOH, CPeIHss JUIMHA BOJIHbI
(1) kotoporo paBHa 400 Hm. OLIEHUTH €CTECTBEHHYIO MIUPUHY AA n3y4aeMoi
CHEKTPaJIbHOM TMHUY, €CIIH HE TPOUCXOUT €€ YITUPEHUS 3a CYET IPYTHX MPOIECCOB.

145. MoHosHepreTHUecKuil My4oK 3JIEKTPOHOB, MPOIIEAIINX YCKOPSIOIIYIO Pa3HOCTh
noteHuuanos U = 20 kB, BBICBEUMBAET B LICHTPE 3KPaHA IEKTPOHHOIYYEBOU TPYOKH,
JutiHa Kotopoit | = 0,5 m, matHo paguycom r = 1072 em. [Tonp3ysch COOTHOIIEHUEM
HEOIpeIeIEHHOCTEN, OIPEIEINTh, BO CKOJIBKO pa3 HEOIPEIEIEHHOCTh AX KOOPINHATHI
9JIEKTPOHA HA SKpaHE B HANPABJICHUU, IEPIICHIUKYISIPHOM OCH TPYOKU, MEHBIIIE
paauyca I nsTHa.

146. Haiiti mocrosiuayto Ilnanka h, ecim u3BECTHO, YTO 37€KTPOHBI, BHIPHIBACMBIC U3
MEeTaJlla CBETOM C JJIMHOW BOJHBI A1 = 3,6 MKM, TIOJIHOCTBIO 33IeP)KUBAIOTCS Pa3HOCTHIO
NOTEHIMAJIOB Uy =6,6 B, a BBIppIBa€Mbl€ CBETOM C JIMHOW BOJHBI A2 =0,65 mrxm —
Pa3HOCTBIO MOTEHIIUANIOB U2 = 16,5 B.

147. HaiiTi yacToTy v cBeTa, BBIPHIBAIOIIETO U3 METalIa JIEKTPOHBI, KOTOPbIE
TIOJTHOCTBIO 33/IEP’KUBAIOTCS PA3HOCTHIO MOTEHIUAIOB U =3 B, ecnu poTodddext
HAYMHACTCS TP JUTMHE BOJIHBI cBeTa A = 0,5 MKM.

Pa3nes 6. OcHoBbI GU3NKH A/APa U 3JIEeMEHTAPHBIX YaCTHUII.

148. CtpoeHue aTOMHOTO sijipa. SlaepHbie cuibl. DHeprus cBs3u saapa. Jepext maccol.
149. PannoakTMBHOCTS.

150. Snepusle peakunn. Peaknuu nejieHns U CHHTE3A.

151. DneMeHTapHble yacTullbl. Knaccudukarus snementapHbix yactuil. [IpeBpaienue

HaCTHII. 3aKOHEI COXpPAaHCHUA B MUPC DJICMCHTAPHBIX YaCTHUII.

3apaum k pasaeiay 6

152. HazoBute cuMmBonnyeckre 0003HaueHUs 1ep U30TONOB BOJIOPOJIa U HA30BUTE
uX.

153. Hcnonb3ys cootHomenne Z=A/2, KOTOpoe CIPaBEATUBO /Il MHOTHX JIETKHX
A7ep, ONPEETIUTh CPEIHIOI 0OBEMHYIO IUNIOTHOCTH 3apsizia sapa.

154. Snpo Gepunnus 4'Be 3axBaTuio snektpon u3 K-obomouku aroma. Kakoe sapo
obpasoBaiiock B pe3ynbTaTe K-3axBara.?

155. JlBa sinpa renus 2*He cnumuch B 0HO PO, M HPU 3TOM ObLT BRIOPOILEH MPOTOH.

VYKaxuTe AP0 KAaKOro 3JeMeHTa 00pa30Baioch B pe3yabTaTe TAKOTO MPEBPAICHHUS.

DuU3NYeCKU IKCIIEPUMEHT

156. Kakue nsmepenus Ha3bIBalOT NPSIMBIMU, KOCBEHHBIMH, COBOKYITHBIMU?
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157. B uem paznuume MeXIQy CHCTEMaTHYECKMMHM U CIy4alHBIMU IMOTPEIIHOCTIMU?
Kak o1eHUTh NOrpenIHOCTH TAKUX U3MEPEHUI?

158. Uro Takoe mnupomerpus? Kakue 3aKOHbBl IOJIOXKEHBI B OCHOBY pPabOTbI
UPOMETPOB?
159. Bbl pacmosaraete BOJIBT-aMIIEpHOM XapakTepucTukon Qorornementa. Kak

OTPEAENUTh M0 HEl MaKCUMAJIbHYIO SHEPTHIO (POTOAIEKTPOHOB?

160. Bbl pacnonaraete 3aBUCHMOCTBIO 3allUPAIOLIETO HANPSKEHUS OT YacTOTHI
najarouiero Ha (orokaro] u3nydeHusd. Kak ompenenuTbs 4acToTy KpacHOH IpaHULbI U

paboty Bbixona? Kak onpenenuts nmocrosuyio ITmanka? Hcnonbesyiite rpadudeckuii
METOI.

161. Jonyctum, uyto Bel pacnonaraere Habopom 4dacToT cepun banpmepa usnydeHus

aToMa BOJOpoOJa. Kakx MoxHO OIIPCACIINTG DHEPTUIO HMOHH3allMH aToMa Bonopoz[a?
OHGHI/ITG IOrp€IIHOCTb TAKOT'O UBMCPECHU .

162. [lpennoxkute  crmoco®  ompeneneHUss — IIMPUHBI  3alpEIIeHHONW  30HBI
HOJYTIPOBOIHUKOB. Kak omnpenenTh NorpeiHocTh TaKOro H3MepeHusi?

163. B d4em cocrour wmeton HAaUMEHBIIUX KBaJpaTOB [  ONpeAeleHUs
Koa(duIMeHTOB TUHEHON perpeccun? M3moxute ero rpadguyecKkuii aHaOr.

164. Ha pucynke npuBeneH npuMep 00pabOTKH SKCTIEPUMEHTATBHBIX JaHHBIX.
CnenaiiTe BEIBOJ OTHOCUTEIBHO CBSI3M MEXKY CIYYalHBIMU BEJIMYMHAMU X U y?
OueHute nmapaMeTpsl 3TOM CBS3H.
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165.
a. Ha pucynke npuBeieH npumep 00pabOTKH IKCIIEPUMEHTATBHBIX TAHHBIX.

[IpoBepsieTcst aeKBaTHOCTb JIMHEHHOM MOIeH : Y=ax+h. OueHute BeTUUUHY a U
€€ Cily4allHyI0 ITOTPELIHOCTb.
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166. [IpuBenuTe SIEKTPUUECKYID CXEMYy JJsi H3MEpPEHHUs TEeIJIOBOW MOIIHOCTH,
BbIIETIsIeMOl Ha pe3uctope. [IpoBenuTe u3mepeHus U OLIEHUTE MOTPEIIHOCTb.

167. B Bamem pacnopspkeHun wumeeTcss (GU3MYECKMH MasTHUK ©  4ackl. Kak
OTIpPEICIIUTh MOMCHT HWHEPIMU MAasTHUKAa OTHOCHUTENBHO ocu BpamieHus? [IpoBemute
TaKhe U3MepeHus. 3anuimmre GOpMYyITy JIJIs pacdeTa pe3ysibTaTa | MOTPEITHOCTH.

168. B Bamem pacnopsokeHUM uUMeeTCsl KPYTUIIbHBIA MasATHHUK U 4achl.. M3BecTHa
IIOCTOSIHHAsT KpYy4eHMsI ynpyroro mnojseca. Kak onpeaenuTs MOMEHT MHEPLUUHU Tejla
OTHOCHUTENIbHO Tpou3BOJbHOU ocu? [IpoBenute Takue maMepeHus. 3anummte GopMyny
JUISL pacueTa pe3yibTaTra U MOTPEelIHOCTH.

169. OObsicHUTE, KaK MOXKHO pacIIMpUTh MpeAesbl H3MEpPEHUil rajabBaHOMETpA.
[TpuBenuTe JIEKTPUUECKUE CXEMBI.

170. Kakum o6pa3zom mpoBOAAT TpagydupOBKY MOHOXPOMATopa IO HSTATOHHOMY
cnekTpy? Kakyro BenmuunHy Ha3bIBAIOT pa3peniaroeii criocoOHOCThI0?

171. Jns  kakux M3MEpeHUH UCHOJb3yeTcs SBJICHUE BpAIllEHUS! IUIOCKOCTH
nossipu3anuu ceeta? OObsICHUTE IPUHIIUI PAOOTHI MOJISIPUMETPA.

172. [TpennoxuTe MeTOA H3MEpPEHUs HHAYKIUMU MarHuTHoro mnoiss 3emiu. Kakue
npubopsl Bam 1715 aToro nonano0sres?

173. Kakue usmepenuns Mo>KHO POBECTH, UCIIOJIB3YS sIBJIEHUE UHTeppepeHunn? B uem
MPEUMYIIECTBO JIa3€pHBIX UCTOYHUKOB?

174. [Touemy nudpakuMOHHAs peleTka MOXET CIYXHTb JUCHEPrHPYIOLINM
alIleMeHTOM MoHoxpomaropoB?  [IpuBemute Qopmyny Ui pacueTa JUIMHBI BOJHBI.
3anummre GopMyITy U pacyeTa MOTPEHIHOCTH.

HpI/I ca4yc BHBK3aMCHa, CTYACHT IOJy4YacT JABa BOIpPOCa MW 3aJady U3 TICPCYHA,

MPUBCACHHOI'O BBIIIIC.

BpeM}I NMOATOTOBKHU CTYACHTA K YCTHOMY OTBCTY Ha BOIIPOCHI - 10 45 MuH.

5. MeToanuyeckne MaTrepuabl JIsl ONpeaesieHUs] MPoOleIypP OLEHHBAHUS 3HAHMIA,

YMEHHI U HABBIKOB, XapaKTEePHU3YIOIIUX ITANbl (JOPMUPOBAHUS KOMIIETCHIIHI.

HpOMC)KYTOLIHaH arrecrTanud 10 JUCHUIUIMHE TPOBOAUTCA B COOTBCTCTBUU C

tpedoBanussmu CTIT CTO CIIOI' TU(TY) 016-2015. KC YK/IB IMopsitok mpoBeeHHS 3a9€TOB U
HK3aMEHOB.
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