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1. Hepeqenb IIAHUPYEMBIX PE3YyJabTATOB oﬁyqem/m o AUCHHUIIMHE, COOTHECCHHLIX C IUVIAHUPYEMBLIMH pe3yJibTaTaMH OCBOCHUA

00pa3oBaTeJIbHOM NPOrPAMMBI.

B pesynbrare ocBoeHus1 00pazoBaTeIbHON MPOrpaMMBbl OakagaBpuaTa 0OyYaIOUIHIACS JOJDKEH OBJIAICTh CIICAYIOIMMHU PE3YyIbTaTaMHi 00ydIeHHS

10 JUCIUILINHE:

Ko n HaumeHOBaHHuE HaunmenoBanue nHanKaTopa Jleckpuntopsl
001EenpodecCHOHAITLHOM JIOCTHDKEHHST  o01ienpodeccnoHaaIbHbIX
KOMIICTCHLIUN KOMHCTCHHHFI
OIIK-1. 3HaTh:
- MpU3HAKU UACHTU(DUKAMHA (DU3HUSCKUX SIBICHUU :
- OCHOBHBIE 3aKOHBI (DU3UKH, OIMKMCHIBAIOIIKNE (PU3UUECKUE SIBICHUS U
CriocobeH u3ydarh, OIlK-1.2. b ) mue ¢

aHAJIM3UPOBATh, UCIIOJIB30BAThH
OUOJIOTUYECKUE OOBEKTHI U
IIPOIIECCHI, OCHOBBIBAsIChH Ha

Uneratudukamuss u  kiaccudukanus
(GHU3HYECKUX MPOLIECCOB, MPOTEKAMOIINUX

Ha  oObeKkTax  MNPOQPeCCHOHATBHOU

IMpoUeCChl; OrpaHUYCHHA IMPHUMCHCHUA 3aKOHOB, obactu IMPUIIOKCHHUA
3aKOHOB (1)I/I3I/IKI/I B HpaKTquCKOﬁ ACATCIIBHOCTH .

YMmerh
- WICHTH(UIMPOBATh M TPAKTOBATh OCHOBHBIE HAOJIIO1aeMbIe

eSITeIbHOCTH
3akOHax 1 3aKOHOMCPHOCTAX A MPUPOIHBIC U TEXHOTCHHBIC SIBICHUS U 3 (PEKTHI C TIO3UIIUH
MaTeMaTHHECKUX, PU3MIECKUX, (byHIaMEHTAIBHBIX (PU3NUECKUX B3aHMMOJICHCTBUIMA
XUMHYECKUX M OMOIOTHUECKUX Baangers :
HayK 1 UX B3aMMOCBA3AX - CMOCOOHOCTBIO KJIACCU(PHUIMPOBATh (U3NYECKHUE SBJICHUS IO
pa3IMYHBIM MTPU3HAKAM
OIIK-7.2. Omnpenenenne | 3HaTh: PU3NYECKUE OCHOBBI MEXAHUKH, (PU3UKHU KOJI€OaHUH U BOJIH,
OIIK-7 XapaKTEePUCTUK (bH3quCKOr0 QJICKTPpHUYICCTBA U MAIrHETHU3MA, JICKTPOANHAMUNKH, CTaTHCTUYECKOMH
CriocoGeH MpOBOIUTH npotecca(sIBIenNs), XapakTepHoro jyis | PH3UKH U TEPMOMHAMHKH, KBAHTOBOH (H3MKH;
. | YMeTh: pemiath TUIOBbIC 3a/1a4H, CBSI3aHHBIC C OCHOBHBIMH pa3/eiaMu
IKCIIEPUMEHTATBHBIC 00BEKTOB npodeccroHanbHON
(bU3HKH, UCTIONB30BaTh (PU3NUECKHE 3aKOHBI TIPU aHATHM3E U PEIICHUH
u BAHUS U MCIIBITAHUS TT ATEITBHOCTH H HOB o
ceaenosa cribiTa 0 ACATCIPHOCTH, a OCHOBC | 1hoGimem mpohecCHOHATBHOM AeSTENPHOCTH
32/IaHHON METO/IMKE, HAOMIONICHHs | TEOPETHYECKOTO 1 | Baagers :MeETOIAMH MPOBEICHUs (GU3MUECKUX M3MEPCHHU, METOTaMH

Y U3MepeHusi, 00padaTbIBaTh U
UHTEPIPETUPOBATH
AKCIIEPUMEHTANbHBIC JJaHHBIE,

9KCIICPUMCHTAJIIbHOTO HCCJIEIOBaHUM.

KOppCKTHOfI OIICHKH HOF’pCIJ.IHOCTCﬁ IIpUu MPOBCACHNUU (I)I/I3I/I‘-ICCKOF0
OKCIICPUMCHTA.




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




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

B51.0.12 ®usuka

Mecto aucuumiandabl B OOIL.  Jlucummmaa «®uszuka» OTHOCHTCSA K 00s3aTeIbHOU
qactu® Bioka 1 «lucuummnHeD 00pa30BaTeIbHON MPOrpaMMbI OaKaIaBpHara.

W3yuaercsa: B ouHoit popme oOyyeHHs - Ha MEPBOM Kypce BO BTOPOM CEMECTpE U Ha
BTOPOM KYypC€ B TPEThEM ceMeCTpe,z.

OGbeM JMCLHILINHBI COCTABISET 8 3.¢.°

du3nka Cco37AaeT YHHUBEPCATBHYIO 0a3y Juisi H3y4deHHs oO0menpodeccHoOHAIBHBIX U
CHEIUANIbHBIX JUCIHILTNH, 3aKJIaAbIBACT PYHIAMEHT MOCIEIYIONIEero 00y4eHHus B MarucTparype,
acriupantype. OHa aéTt 1enbHOe MpeICTaBleHrne 0 (PU3NYECKUX 3aKOHAX OKPYXKAIOIIEro 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 XUMHUS, aHATUTHUECKas XUMHUS U (PUIUKO-XUMUYECKUE METObI
aHajn3a, MPUKIIaIHAs MEXaHUKa, TPOIECChl U anmapaThl XUMUYECKOW TEXHOJIOTHH, KOJIJIOUTHAS
XUMHUSL.

®opmbl  npoBeeHust 3amsTHiL.' CHCTEMaTH3HPOBAHHBIC OCHOBBI  IMCIIHIUIMHbI
W3JIaraloTCsl Ha 3aHATUAX JIEKIMOHHOro Tuna. [lonmyyeHHble 3HaHUS 3aKpEIUISIOTCS Ha
7a00pPaTOPHBIX U MPAKTHUECKUX 3aHATHIX. J{JIs1 TEKyIero KOHTPOJIsl YCIIeBaeMOCTH TIPOBOISTCS
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:
Pasnen 1 -Mexanuka.
Paznen 2 -DnexkTrpoMarHeTusm.
Paznen 3 -Konebanus u BoiHbL. BoHOBas onTuka.
Paznen 4 - ®usnueckas TepMOJUHAMUKA.
Paznen 5 -KBanToBas ¢pusuka.
Paznen 6 -OcHOBBI (hU3UKH sI/Ipa U DJIIEMEHTAPHBIX YaCTHII.

Pe3yabTaT M3y4yeHMs AMCHUILUIMHBI: chopMupoBaHHOCTH YyacTu KomrnereHuui OIIK -1, OITK-
7.

! Onpenensercs yueGHbIM mI1aHOM
2 Onpepensercs y4eGHbIM IIAHOM
® Ompenensercs yu4eOGHbIM IIAHOM
* Onpenensercs yuebHbIM miasoM i P



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
KkypcoBoe npoexktupoBanue (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:xanue TMCHUILIHHBI.
4.1. Pa3nennbl AUCHUIIMHBI U BU/IbI 3aHSTHI.
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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. dusnyueckas TEPMOIUHAMUKA. 4 3 OIIK-1,
OIIK-7
4, Konebanus u Bonubl. BoitHOBas onTHKa. 8 16 10 15 | OIIK-1,
OIIK-7
5. KBanroBas ¢uzuka. 8 18 8 15 | OIIK-1,
OIIK-7
6. OcCHOBBI (DM3HKH sIJIpa M SJIEMEHTAPHBIX 2 2 2 | OIIK-1,
JaCTHII. OIIK-7




4.2 OcBoeHHe KOMIIETEHIUIl pa3aeJaMu TUCIUIIITHHBI

Kon nnaukaropos

11\/@11 IOCTHOKEHUS HaumeHoBanue pa3zzena JUCIHUILTUHBI
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 u Boanbl. BojiHOBas onTuHKa.

o

OIIK-1.2.7.2

KBanrtoBas duzmka.

6. | OIIK-1.2,7.2

OcHOBBI (DU3HKH s1/1pa U 3IEMEHTAPHBIX YaCTHLI.

4.3. 3aHaTi JeKINOHHOI0 THUIIA.

Ne
paszena
JIUCITUILINHEI

HaunmenoBanue TeMbl
1 KpaTKoe CoAep KaHue 3aHsATUS

O0neM,
aKaj.
Yacel

unoBannonHas
dhopma

1

MexaHuka
Kunematuka.
XapaKTEPUCTUKHU

OcHOBHBIE KHMHEMaTH4YeCK1e
KPUBOIIMHEHHOTO JIBYDKEHU:
CKOPOCTH u YCKOpEHHE. Hopwmanbnoe H
TaHT€HIHAJIbHOE YCKOpPEHHE. Kunematnka
BpAIllaTebHOTO [BWKEHUS: VYIJIOBas CKOPOCTh H
YTIIOBOE€ YCKOpPEHHUE, UX CBS3b C JMHEWHOW CKOPOCTHIO
U YCKOPCHUEM

Chnaiin-
npe3eHTanus

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

3ak0oH HeroroHa. Macca, UMILyJbC, cCuila. Y paBHEHUE
JIBIKEHMS MaTepHUaNbHON TOUKH. TpeTnit 3aKoH
HproToHa 1 3aKOH COXpaHEHHs HMITYJIbCa. 3aKOH
BCEMHUPHOTO TSAToTeHUs. CHIIBI COPOTHBIICHHUSL.

Craiin-
npe3eHTanus

Mexannka /Imnamuka. MHTErpupoBanue ypaBHeHUN
JBKSHHS, POJTb HAYaJIBHBIX ycIoBHi. LleHTp Macc
MEXaHUYEeCKOW CUCTEMBI, 3aKOH JBIKEHUS IIEHTpa
Macc.

Mexanunka MoMeHT umnyabca. MOMEHT UMIyibca
MaTepUalbHONU TOUKH U MOMEHT MEXaHUYECKOU
crucTteMbl. MOMEHT CHITBI. 3aKOH COXpaHEHUS MOMEHTA
MEXaHHYECKOH cucTeMbl. JIBUKEHUE B TIOJIC
IIEHTPAIBHBIX CHIL.

JIB

Mexanuka Jueprus. Cuna, paboTa U IOTCHIHATIbHAS
sHeprus. KoncepBaTuBHBIE 1 HEKOHCEPBATUBHbIE
criel. Pabota v kuHEeTHYECKast SHEPTHsI. 3aKOH
COXpaHEHHs TIOJIHOW MEXaHWYECKOH SHEPTUH B MOJIE




MOTCHIUANBHBIX cuil. CBSI3b MEXKAY CUION U
MOTEHIMAIBHOW 3Hepruen. ['paaueHT ckanspHon
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 npeobpasoBanus [ amumest.
DKCIepUMEHTAIbHBIE 000CHOBAHHUS CIICIIHATILHOM
teopuu otHocutenbHOCTH (CTO). Ioctynarer CTO.
OTHOCUTEIIFHOCTD 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 1MoL, Teopema 0 IUPKYISIIH.
Teopema I"aycca B uHTErpasibHOM hopme u ee
MIPUMEHEHHE JUIs pacueTa dJIeKTPUIECKUX MOJeH.
DIIEKTpUYECKOE MoJe AUMos. [unoyb BO BHEITHEM
3IEKTPUIECKOM TOJIE.

Chnain-
npe3eHTanus

DJIEKTPOMATHETH3M .DJIEKTPOCTATHYECKOE TIOJIE B
Bemiectse. [lonspuzannsa auanexTprukoB. CBA3aHHbIE
3apsabl. BexTop anexTpudeckoro cmemenus. Teopema
I"aycca 1St 3JIEKTPUYECKOTro MOJIsl B BEIIECTBE.
IIpoBOIHHKH B 3JIEKTPUYECKOM IOJIE.
DJIeKTpocTaTHIeCcKas 3aluTa.

JIB

DJIEKTPOMATHETH3M

IIpoBoaHNKH B 3JIeKTPHYECKOM moJie. PaBHOBecue
3apsAa0B B poBoaHKKe. OCHOBHAS 3a/1a4a
OJICKTPOCTAaTUKH IMTPOBOJIHUKOB. 3KBI/IHOTCHHI/IEUH)HBIG
MOBEPXHOCTH U CHWJIOBBIE JIMHUU 3JIEKTPOCTATHYECKOTO
I1OJIA MEXIY IMPOBOJJHUKAMMU. SHGKTpOCTaTI/IT-IeCKaSI
3aniura. EmxocTh ITPOBOJHHUKOB U KOHIACHCATOPOB.
OHeprus 3apsHKEHHOT0 KOHAEHCaTopa.

DJIeKTPOMATHETU3M

IlocTosiHHBII dMekTpUYecKkuii Tok.Cuna u
TUIOTHOCTh TOKA. Y paBHEHHUE HEMPEPHIBHOCTH IS
IJIOTHOCTH TOKa. 3akoH OMa B MHTETpATbHOU 1
muddepennnanpHol popmax. 3akoH Jxoyisa-Jlenna.
DNEKTPOABMKYINAS CHJIa UICTOYHUKA Toka. [IpaBua
Kupxroda.

JIB

DJIeKTPOMATHETH3M




MarnauTocTtaTtuka. BekTop MarHuTHON MHITYKIUH.
3akon Ammnepa. Cuna Jlopenma. /[BmkeHne 3apsaoB B
ANEKTPUYECKUX U MarHUTHBIX MOJIsIX. 3aKoH buo-
CaBapa-Jlannaca. Teopema o TUpKyIsAuH (3aKOH
nostHOTO TOKa). Teopema ["aycca.

DJIeKTPOMArHeTH3M

DJIeKTPOMATHUTHASI MHAYKIMSL. Y paBHEHUsI
MakcBessia. @EHOMEHOIOTHA dJIEKTPOMAarHUTHOU
uaaykuuu. [Ipasuiio JleHna. YpaBHeHue
AIIEKTPOMArHUTHON HHAYKIHHA. CaMOWHTYKITHSL.
WunykTuBHOCTE cosleHouaa. PaboTa mo mepemenieHnto
KOHTYpa ¢ TOKOM B MarHUTHOM TI0JIe. DHEPrus
MarautHoro nois. Cuctema ypaBHeHH MakcBeruia B
WHTErpaNbHON opMe U PrU3NIecKruil CMBICT
BXOJISIINIUX B HEE YPaBHEHUH.

JIB

DeHOMEeHO0JI0THYECKASl TEPMOIUHAMUKA.
TepMoanHaMu4Ieckoe paBHOBECHE U TEMITEPATYpa.
HyneBoe Havyano TepMogMHAMUKA. DMIIUPUICCKAs
TeMreparypHas mkana. KBazucrarndeckue mporeccsl.
YpaBHeHHE COCTOSIHUA B TepMoanHaMuke. OOpaTumMeie
1 HeoOpaTumble mporiecchl. [lepBoe Hauano
TepMOJMHAMUKH. TeroeMKocTs. Y paBHeHue Maiiepa.
Nzoxopuueckuii, 1300apuiecKuii, N30TEPMHIUECKUH,
aarabaTHYECKUN TPOIIECCHI B UCATTBHBIX ra3ax.
[IpeoOpa3zoBanue TEIUIOTHI B MEXaHUYECKYIO PadoTYy.
Huxn Kapao u ero ko3¢ puiimeHT moie3Horo
JIEUCTBUS. DHTPONHUSL.

JIB

MoJieKyJIsIpHO-KHHEeTHYECKAs Teopus. J{aBieHue
ra3a ¢ Touku 3peHus MKT. CBsi3p TEIIIOEMKOCTH €
YHUCIIOM CTEeTeHeH CBOOOIBI MOJIEKYJI rasa.
Pacnpenenenne MakcBesuia MOJIEKYJT UI€aTTbHOTO
rasa. JKCIepUMEHTaIbHOEe 000CHOBAHNE
pacnpeneneHus MakcBeruia. Pactipenenenne
Bonbimana u 6apomerpudeckas Gpopmyna. SpneHus
nepenoca. Juddysus, TerIonpoBoHOCTb,
BHYTpPEHHEE TPEHUE.

Kosne0anus u Bos1HbI. BosiHOBasi onTHKa:
I'apMoHMYecKkue Ko1edOaHus pa3JMYHOI MPUPOABI.
Boansl. [Ipumeps! koneOaTeNbHBIX ABIKEHUI
pasnn4HoOM (puznueckoi npupoasl. KoMruiekcHast
¢dopma npeacTaBIeHUsI TAPMOHUMYECKUX KOJIEOaHHH.
BexTopHoe onrcanue cI0XeHHUs KoJIeOaHui.
BonnoBoe nBuxkenue. Ilnockas rapmoHudeckas
BOJIHBI. /IJTMHA BOJIHBI, BOJIHOBOE YHUCIIO, (a3oBast
CKOPOCTbh. Y paBHEHNE BOJHBI. OTHOMEPHOE BOJIHOBOE
ypaBHeHue. [lomspu3arus BOJH. DIEKTPOMAarHATHAS
BOJIHA KaK pelleHue ypaBHeHuil MakcBeina. CBoiicTBa
3JIEKTPOMArHUTHBIX BOJIH.

Caaiia-
npe3eHTalus

KoJsie0anus 1 BoJiHbl. BoJiHOBasi ONITHKA:

HNHTepepennust BOJIH. DIEKTpOMarHUTHas Ipupoaa
CBETOBBIX BOJIH. . DHEPTHUs 3JCKTPOMATHUTHBIX BOJH.
O0BEMHAS TUIOTHOCTH SHEPTUH DJICKTPOMArHUTHOTO
nosst UaTepdepeHInoHHOE TI0NE OT ABYX TOUYEYHBIX
ncrounnkoB. OnpeiT FOHTa. MHTEpdhepomeTp
Maiikenabcona. MHTepdepeHIns B TOHKHUX TUICHKAX.




Kose0anus u BosiHbl. BosiHOBasi onTHka:
JAundpaxuusa Bosan. [Tpunnun I'tolirenca-Openens.
Hudpaxnus OpeHens Ha MPOCTEHIINX 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 CTENIEHb MOSAPU3AIUU
MOHOXPOMATHYECKHUX BOJH. ONTHYECKas
anu3orponus. J[Bymydenpenomienue. OTpaxxeHue u
MIpeJIoMJIEHHE CBETa Ha IpaHUIle pa3zesia IByX
TUDIIEKTPUKOB. DEHOMEHOJIOTHS TTOTIIOMIEHHS 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'umotesa kBanTOB. @opmymna [Tnanka. KBantoBoe
00BsICHEHHE 3aKOHOB TEIUIOBOTO H3ITyUYCHHSI.

Chain-
npe3eHTanus

KBanrToBasi ¢du3uka. KBaHTOBBIE CBOlicTBa

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

KBanToBas ¢pusuka. Jj1eMeHTbI KBAHTOBOM
MexaHMkH KopryCKysipHO-BOJIHOBOH yanusm

MHUKPOYACTHII U €T0 3KCIIEPUMEHTAIBHOE
MOITBEPIKICHHE; TPUHLIMI HEOTIPEIeIEHHOCTH;
BOJIHOBas! PYHKIMS, €€ QU3NIECKUNA CMBICT,
CTaHJapTHBIE YCIOBUS; YCIOBUE HOPMHUPOBKH.

KBantoBasg pusuka. JieMeHThl KBAHTOBOK

MexaHukH YpaBHeHue lllpennnrepa, onHOMEpPHEBIE
KBaHTOBO-MeXaHn4eckue 3a1aun. Ilpencrasnenue
¢dusnueckux BenmuunH orneparopamu. CoOCTBEHHBIE
coctossHUs. KBaHTOBaHNE MOMEHTA UMITYJIbCA.
KsanToBsIil potarop.

HAnepunas ¢pusnka:

CoctaB aTOMHOTO siipa. XapakTEpPUCTHKHU A1pa: 3apa,
Macca, SHEpPrus CBSI3M HYKJIOHOB. BUIbl M 3aKOHBI
PaavOaKTUBHOIO M3IyuyeHHUs. SnepHble peakuuu.
EctecTBeHHasi M HCKYCCTBEHHAsl PaJMOAKTHBHOCTb.
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dyHIaMEHTANbHBIC B3aUMOJCHCTBHS W OCHOBHBIC
KIacChl ~ DJEMEHTApHBIX  4acThl.  YacTuipl W
antryactunbl. JlentoHel W aaponsl.  KBapkwu.
DnekTpocinaboe B3aNMOJICHCTBHE.

4.4. 3aHATHS CEMMHAPCKOIO THIIA.

44.1.

CemMuHapBI, NPaKTHYeCKUE 3aHATHS.

Ne

pasnena
JUCLIUILINHEI

HaunmeHoBaHIE TeMBI
Y KPaTKOe COJIepyKaHUE 3aHATHS

O6BeM,
aKaj.
Yackl

MNuanoBanmonnas
thopma

1

Mexanuka. Knnemarnka. OCHOBHBIC KHHEMATHUECKIE
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. /luHaMMKa BpamaTeJbHOI0  JABHUKEHHS.
Mowment unepuuun. @opmyna llrelinepa. MoMeHT ummysbca
TBEPAOTO Teja. YpaBHEHHE BpAIEHUS TBEPJOrO TelIa BOKPYT
3aKperuieHHoN ocu . KuHeTtnyeckas sHeprusi Bpamaromnierocs

Mexanuka. JHeprusi. Cuna, pabota M TNOTEHUHMAJIbHAs
sHeprusi. KoHcepBaTMBHBIE W HEKOHCEPBAaTHBHBIE CHIIBL
Pabora u kuHeTH4ecKast SHeprusl. 3aKOH COXPaHEHUs MOJHOM
MEXaHHUYECKOH SHEPIHHU B M0JIE TOTEHINAIBHBIX CHII.

JIeKTPOMATHETH3M.
Onekrpuyeckoe mose. [lpuHiun cynepriosuiuu. Pacuer
HAMPSHKEHHOCTH DIICKTPOCTATUICSCKUX MOJICH.

DJIeKTPOMATHETH3M.

IToTenuuan noxist. Beruucienrue MOTEHIINAIOB AIEKTPUUECKUX
TOJIEMN.

JjekTpoMarneTtusM. 3akoH bumo - CaBapa - Jlammacy
IIpuHUuMI Cyneprno3nnuy.

WHTrepakTuBHOE
3aHATUE
«Konkypc-
COPEBHOBAHUE)

DuaekTpoMarHeTusM. JlelicTBUe MarHUTHOTO IO H
MPOBOJHUKHU C TOKOM M JBUXKYyIIuecs 3apsansl. Cuna Amrep:
Cuna Jlopenna.
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Ne O0BeM,
HanmenoBanne TeMEBI WunoBanmmonnas
pasnena akaj.
U KPaTKOE COJICPIKAHUC 3aHSITHUS hopma
JUCLIUILINHEI 4ackl
2 Mexanuka. DjaekTpoMardeTu3m. KonrpoiasHas pabora 2
41 N 4 3K
KoJsie0anus 1 BoHbl. BosiHOBasi onTuKAa. M ieanbHbIi
rapMOHHYECKUH ocusaTop. CloxkeHue KoiaeOaHuii.
YpaBHEeHHE U XapaKTEPUCTHKH BOH. DJIEKTPOMArHUTHBIE
BOJIHBI
4?2 |Koae0anus U BOJHBI. BoJtHOBast oITHKA. 4
Nurepdepennus ceera. MuTepdepomerpsl.
43 |Koae0anus ¥ BOJIHBI. BoJtHOBast OITHKA. 4 T
Hudpaxnus ceta. Meton 300 Openens. JJudpakiumonnas
pelreTka Kak CreKTPabHBIN TPHOOp.
44 |Koae0anus 1 BoJIHbI. BoiHOBast onTHKA. 2
[Nonsipuzanus ceeta. 3akoH Mamnroca.
45 |KoJae0anus 1 BoJIHbI. BoiHOBasi onTHKA. 2
KonTponesHas padora.
5 KBanToBas ontuka. TemnoBoe u3ny4eHue. 2 3K
1 Xapaxrepuctuku. OcHoBHbIE 3ak0HBI. DopMyna [1nanka
5 KganrtoBas ontuka. Dotorddexr. dpdpext Komnrona. 2
2
5 OCHOBBI KBAHTOBOH MEXaHHKH. 2
3 Bomnsr ne bpoitns. CooTHOIEHNE HEOTIPEACTICHHOCTEH.
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Ne O0BeM,
HanmenoBanue TeMbl MHHOBanoHHas
paszena aKas.
U KPaTKOE COJICPIKAHUC 3aHSITHUS hopma
JUCTIATITIHBI 9achl
5 OcHOBBI KBAHTOBOIf MEXaHHKH. 2
4 BonnoBas ¢yHkIus, €€ GU3NUECKUil CMBICH; CTaHIaPTHHIS
YCIIOBUS; YCIIOBUE HOPMHUPOBKU. Y paBHenue [lIpenqunrepa
5 OcHOBBI KBAHTOBOIf MEXaHHKH. 2
5 OpnHOMEpHBIE KBAHTOBO-MEXaHW4YecKue 3a1auu. CTyIeHb,
Oapwep.
5 OCHOBBI KBAHTOBOI MEXaHUKH. 4
6 OnHOMEpHBIC KBAHTOBO-MEXaHUYCCKUE 3a/1a4H.
[IpsimoyronpHas MOTEHIMATBHAS SIMA.
5 OCHOBBI KBAHTOBOH MEXaHUKH. 2
7 MexaHn4eCcKUid U MAarHUTHBIA MOMEHT MHOTO3JIEKTPOHHOTO
aToma. 3acTpoiika 3JIeKTPOHHBIX 000I0YEK.
) OCHOBBI KBAHTOBOI ONTHKH W KBAHTOBOI MEXaHHKH. 2
8 KonTponbsHas padora.
6 OcHOBBI s1/1epHOI pu3nky U GU3NKHN IJT€HMEHTAPHBIX 2
9 YACTHIL
4.4.2. JlabopaTopHbIe 3aHATHSI.
Ne Obwem, | IIpumeuanune
HaumeHnoBanue TemMbl
paszzaena akaj.
U KPaTKOE COJICPIKaHUE 3aHSTHUS
JUCITUTLTAHBI Yachl
1 Mexanuka. Jlexyus: «OCHOBHBIE cBelleHUs 00 00paboTke 2
HU3MEepeHU B (PU3MUECKOM MTPAKTHKYME)
1 Mexanunka. Beimonaenne nabopatopHoii paboTsl 1o 2
BBIYHCJICHUIO TTOTPEUTHOCTEH
1 Mexanuka. BeimonHenne 3x nabopaTOpHBIX paboT 1o 12
MEXaHHKE
1 Mexanuka. KoiokBuym 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
KBanToBas onTtuka. Beimonnenue 2-x nabopaTopHbIX paboT 8
10 KBAHTOBOM ONTHUKE U CIIEKTPOCKOTINHU
4.5. CamocTosiTenbHAsA padoTa 00yyalommxcst
Ne O0newM,
pasnena [Tepeuens BOIIPOCOB AJIst aKanu. dopma
JUCLHUIUIMHEL | CAMOCTOSTENBHOIO U3yYECHUS Yyackl KOHTpPOJIA
1 MexaHuKa . J[BixKeHUE Tell C IEPEMEHHOM Maccoit. | 3 VYcrHbIi
JBI>KeHHE B TOJIE IEHTPAILHBIX CHII. 3aKOHBI onpoc
Kennepa. CronkHoBenus Ten.  Heymnpyroe u
a0COJIIOTHO YIPYroe CTOJIKHOBEHHE.
2 OnekrpomarnetusM. [Ipasuna Kupxroda. [[pmxenne
3apsKEHHBIX YACTHIL B OJICKTPHUECKUX M MATHUTHBIX | 3 YcrHbii
noJisix. D dext Xosia u ero npuMeHeHHe. ornpoc
3 BonnoBas ontuka HopmaneHas 1 aHomManbHas 15 YcrHblit
JMCTIEPCUH, PAcCesiHNE, MTOTJIONICHHUE CBETa, onpoc
TIOJIAPU3AIHS CBETa
4 dusnueckas TEpMOANHAMHKA Y paBHEHUE COCTOSTHUS | 4 VYcTHEIN
B TepMoarHamuke [lepBoe Hauano TepMOIMHAMUKH. onpoc
TenmoeMmkocTs. YpaBHeHHe Maiiepa.
M3oxopuuecknii, n300apHIeCKuii, N30TEPMUICCKUH,
aInabaTHYECKUI MPOIIECChl B HJICATbHBIX ra3ax
5 12
KBanrtoBas ¢usuka. OnHOMEpHBINA TOTEHIIMATBHBIN VcTHBIM
ropor u 6apsep. CeKTpbl MOIEKYIT ompoc
6 2 YcrHblit
Dusuka sapa v deMEeHTapHbIX YacTUIL. CTIUH U orpoc

MarHuTHBIA MOMEHT sifpa. CBolicTBa 1 0OMEHHBIH
XapakTep AICepHBIX CHI. EcTrecTBeHHAS U
HCKYCCTBEHHAS PaJIMOAKTHBHOCTh. VICTOUHUKHU
PaIuOaKTUBHBIX M3TydYeHUN. Paquon3oTonHerit
aHaian3. 3aKOHBI COXPAHCHIS B SIICPHBIX PEAKIIHSIX.
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4.5. TeMbl KOHTPOJIBHBIX Pa0oT.

KounrpoabHas padora Nel. Mexanuka. DIeKTPOMAarHeTHU3M.

Konmponsnasa paboma Ne? . Konebanvs v BonHbl. BonHOBas oNTHKA.

Konmponvnaa paboma Ne3. OcHOBbI KBAHTOBO# ONTHKH KBAHTOBOM MEXaHHKH.

5. IlepevyeHb yueOHO-METOAUYECKOT0 OOecrnedeHHs JIsi CAMOCTOSITeIbHONH PadoThl
00y4YaKOIIUXCS M0 TUCHHUILINHE.

MeTtoaudeckue yka3zaHus I OOYYIArOIIUXCs [0 OPTaHU3AIMHA CAMOCTOSATEIHLHONW PabOTHI
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
IIPEyCMOTPEHHBIX 3JIEMEHTOB KOMIIETEHIIUH.

Pe3ynbTrarhl OUCHUIUIMHBI CYMTAIOTCS JOCTUTHYTBIMH, €CIH JUIsl BCEX DJIEMEHTOB
KOMIIETEHIIMH MPEBBIIEH (JOCTUTHYT) MOPOTOBBI YPOBEHb OCBOCHUSI KOMIIETEHIIMH HA JAaHHOM
JTamne.

ITpomerxyTouHas aTTecTanys N0 AUCLHUILUIMHE IPOBOAUTCS B JOPME 3K3aMEHOB.

IIpu cpave sk3aMeHa, CTyAEHT IOIy4aeT TPHU BOIPOCAa M3 MEPEYHsl BOIPOCOB, BPEMs
MOATOTOBKHU CTYJEHTAa K YCTHOMY OTBETY - 10 45 MuH.

HpI/IMep BapHaHTa BOIIPOCOB HA DK3aMCHC!:

Bapuant Ne 1
CBf3b MeXKIYy CHJION U MOTEHIHUATbHOI dHeprueil. I'pagnenT ckanspHoii pyHknuu.

3akon bno — Caapa — Jlaniiaca U ero npuMeHeHHe K pacyéTy MATHUTHOIO MOJIA
NPSMOJHHEIHOr 0 MPOBOJHUKA C TOKOM.

3. bBeckoHeuHasl ILUIOCKOCTH HeCeT 3apsil, PaBHOMEPHO paclpeleJeHHbIH ¢
NOBEPXHOCTHOH maoTHOCTHIO 1 MKK/M’, Ha HEKOTOPOM PACCTOSIHMM OT ILIOCKOCTH
napajjieNIbHO eif pacmosiokeH Kpyr paamycom 10 cM. BeIlYMCIMTL MOTOK BeKTOpa
HANPSKEHHOCTH HJIEKTPUYECKOr0 MOJIs1 Yepe3 3TOT KPyT.

@DOHJ OLIEHOYHBIX CPEJCTB MO AUCUMILIMHE npeacTasieH B [Ipunoxenun Ne 1
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PGBYJIBTaTI:I OCBOCHHUA JUCHUIIMHBI CYHUTAKOTCA HOOCTUIHYTBIMH, CCJIHW [JIA BCCX
3JICMCHTOB KOMHCTGHHI/Iﬁ JOCTHUTHYT HOpOFOBHﬁ YPOB€Hb OCBOCHHA KOMIICTCHIHMHK Ha JaHHOM
9TallC — OLICHKA «YAOBJICTBOPUTCIIBHO) .
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7. IlepeyeHb y4eOHbIX U3aHU, HEOOXOAMMBIX JJIS OCBOEHMSI JUCUMUIIIIMHbBI.

a) TIeyaTHbIC U3TaHUs

1.

10.

11.

Cagenbes,l.B. Kypc o6mieit pusuku : yaebnoe mocodbue : B 4-x ku. T. 1. Mexanuka / 1. B.
Cagenbes. - 5-¢ uzn., ucnp. . — Cankr-IlerepOypr, Mocksa ; Kpacuonap : Jlans, 2011. — 336
c. - ISBN 978-5-8114-1207-5 -336 c.

CagenweB,11.B. Kypc o6mieii pusmku : yaebHoe mocobue : B 4-X kH. T. 2 . DIeKTpu4ecTBO 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 obmieit ¢husuku : yaedHoe nocoodue : B 4-x k. T. 3. MonekynsapHas
¢uzuka u repmoaunamuka/ M. B. Casenbes. - 5-¢ u3g., ucnp. . - Cankr-IlerepOypr, MockBa
; Kpacnomap: Jlans, 2011. —208 c. - ISBN 978-5-8114-1209-9.

CagenneB,l.B. Kypc o6mieii pusuku : yaedbHoe mocobue : B 4-x kH. T. 4 . Bomabl. OnTuka.
/ N. B. CaBenbeB. - 5-¢ usn., uctp. . - Cankr-Ilerepoypr, Mocksa ; Kpacaonap: Jlans, 2011.
—251 c .- ISBN 978-5-8114-1210-5
Bamumes M.I'. Kypc obuieit pusuku : YuebHoe nocodbue ais By30B 10 TEXHUUECKUM
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.
CrapoBukoB. - Cankt-Ilerepoypr, Mocksa ; Kpacuomap : Jlans, 2008. - 235 c. - (YueOHukH
it By30B. CrierianbHast aureparypa) - ISBN 978-5-8114-0862-7

®upranr, E.B. PykoBoACTBO K pelIeHHIO 3a/1a4 10 Kypcy oomien Gpu3uku : yuedHoe mocoomne
JUTSE BY30B 110 TEXHUYECKHM W TEXHOJOTHYCCKUM HAIIPABJICHUSM U crienuanbHOCTsIM/ E.B.
@upranr. - 3-¢ u3., crep.. - Cankr-IletepOypr, Mocksa ; Kpacnonap: JIans, 2009. - 348 c. -
(YueOnuku ms By3oB. CrienuanbpHast muteparypa). . - ISBN 978-5-8114-0765-1

W3ydyeHue BpalleHHsl IUIOCKOCTH NOJSpPHU3alMM CBeTa @ METOAMYECKHE YKa3aHWus K
nabopatopHoit padore Ne 57 / C.B. Xorynnona, B.B. brarosemenckuii, b.b. bonoros, B.H.
CkoOeneB ; MunucrepctBo o0Opa3oBanus u Hayku Poccuiickoit ®enepaunu, CaHKT-
[leTtepOyprckuii  rocyJapCTBEHHBIM  TEXHOJNOTHUYECKUW  WHCTHTYT (TeXHUUYECKUI
yauBepceuteT). Kadenpa odmeit ¢pusuku. — Cankr-Ilerepoypr: CIIOI' TU(TY)., 2015. — 22 c.

[TpoBepka 3akoHa Maioca : MeToAMYECKHe yKa3aHus K JlabopartopHoii padote Ne 56 / C.B.
XotynioBa, B.B. bmarosemenckuii, b.b. BbonoroB, B.H. CkobeneB ; MuHHCTEPCTBO
oOpa3zoBanus u Hayku Poccuiickoit ®eneparun, Cankt-IlerepOyprckuii rocynapcTBEHHbBIN
TEXHOJIOTUYECKUN HHCTUTYT (TexHuueckuil yHuBepcuter). Kadenpa obmeit ¢usuku. —
Canxkr-IlerepOypr: CIIGI TU(TVY)., 2015. — 18 c.

bnarosemenckuii, B.B. MccnenoBanue CHEKTPOB MOTJIOUIEHUS] PACTBOPOB OPraHUYECKHUX
MOJIEKYJI. METOJIMYECKUe yKazaHus K nabopatopHoit padote Ne 90 / B.B. biarosermenckui,
A.B. benskos, C.B.Xorynnosa; MunHucrepctBo o00pa3oBaHuss U Hayku Poccuiickoit
Oenepannn, Cankr-IlerepOyprckuii  rocyJapCTBEHHBIH — TEXHOJOTUYECKHH  HHCTHTYT
(texunueckuii  yHuBepcurter). Kadenpa oOmei ¢m3uku. — Cankr-IlerepOypr:
CIIoI' TU(TY)., 2015. - 26 c.

AepmmHa, ['.I'. M3yduenue aucnepcuu cBeTa B BelIECTBE | METOIMYECKHE yKa3aHUs K
nabopatopHoit pabore Ne 68 /I.I. Asepmmnua, A.B. bemikos, O.I1. Illycrpona;
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12.

13.

14.

15.

16.

17.

18.

19.

MunucrepcTBo oOpa3zoBanmsi U Hayku Poccuiickoit ®enepanun, Cankr-IlerepOyprcekuii
TOCY/IapCTBEHHBI TEXHOJOTUYECKH WHCTUTYT (TeXHUYecKwii yHuBepcurter). Kadempa
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 ®@enepammu, CaHKT-
[lerepOyprckuif  rocyqapCTBEHHBIM ~ TEXHOJOTMYECKUM  MHCTHUTYT (TeXHUYECKUI
yauBepcuteT). Kadenpa odmeit ¢usuku. — Cankr-Ilerepoypr: CITIOI' TU(TY)., 2014. — 21 c.

bonoros, b.b. fIBneHus 35I€KTPOMAarHUTHOM MHIYKLHMHM U CAMOMHAYKIMH @ METOAUYECKHUE
ykazaHus K nmabopatopnoit padore Ne 39 / b. b. bonoros, A. B. bensikos, O. I1. HlycTtposa ;
MunucrepctBo obOpazoBanuss U Hayku Poccuiickoii @enepanuu, Cankt-llerepOyprekumii
rOCYy/IapCTBEHHBI TEXHOJOTMYECKHM HMHCTUTYT (TexHHueckuil yHuBepcuter). Kadenpa
obuieit ¢usuku. — Cankr-IlerepOypr: CIIGI 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 @enepauuu, 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'. J[lanunbuenko, C.B. [Ipsuenko, A.M. XKepnosoii, FO.P. Pynakos;
MunuctepctBo obOpa3oBanus u Hayku Poccuiickoit ®enepanuu, Cankt-IletepOyprekuit
TOCYJaPCTBEHHBIN TEXHOJOTUUYECKH HWHCTUTYT (TexHuueckuii yHuBepcuter). Kademapa
obmert ¢uszuku. — Cankt-IlerepOypr: CIIOI TU(TVY)., 2013. — 15 c.

Uuobucos, A.I'. dotoanexkrpuueckuil >3PQPeKkT MeToANYEecKHe yKa3zaHUs K JabopaTopHOM
pabore Ne 59 / A.I'. Yubucos, O.I1. lllyctpoBa, B.B. bnarosemenckuii ; MunucrepcTBo
oOpazoBanus u Hayku Poccuiickoit ®@enepanun, Cankr-IlerepOyprckuii rocyaapcTBEHHBIH
TEXHOJIOTMYECKUM HMHCTUTYT (TexHHueckud yHuBepcuteT). Kadenpa oOmeit ¢usuxu. —
Cankr-IlerepOypr: CIIGI TU(TY)., 2013. — 22 c.

Yuobuco, A.I'. OnpeneneHre ropu30HTATBHON COCTABIISIONIEH MAarHUTHOTO TMOJS 3€MIIH :
Meroanueckue ykazaHusi K jJabopatopHoit padore Ne 31/ A.I'. Yubwucos, JI.H. Kaypona,
O.I1. OlyctpoBa, B.B. ; MunucrepctBo oOpa3oBanusi u Hayku Poccuiickoit @enepanuu,
Cankr-IlerepOyprckuif  TOCYJapCTBEHHBIM TEXHOJOTHYECKHH WHCTUTYT (TEXHHYECKHUU
yauBepcureT). Kagpenpa obmeit ¢puzuku. — Cankr-IlerepOypr: CIIGI TU(TY)., 2013. — 18 c.

XotyHuoBa, C.B. M3yyeHue 3aKOHOB TEIUIOBOTO M3JIyYEHHMs] METOIMYECKHE YKa3zaHHUs 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.

XortynuoBa, C.B. M3ydyeHue »JIEKTPOCTATUYECKUX TOJE€H Ha Mozenu . Meronudeckue
yKazaHus K JjaboparopHoi padore Ne21 / Xorynnoa C.B.,bnarosemenckuii B.B., Ckobenes
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.: Kumxubiii 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 um3n., crep. — Mocka:: Academia, 2015. — 720 c. . - (Beicuiee obpa3oBanwue). -
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 ®enepanun, Cankr-lIlerepOyprckuili rocyJapCTBEHHBIN TEXHOJOTUYECKHM
UHCTUTYT (TexHuuyeckuid yHuBepcuter). Kadenpa obmeit ¢usuku. — Cankr-IlerepOypr:
CII6I'TU(TY)., 2005. — 49 c.

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

JynnukoBa, T.A. UnTepdepeniius cBera B TOHKUX IUIeHKax. 1lojgockl paBHON TOJIIMHBIL.
Konbua HeloToHa : Meroanyeckue ykasaHus K jaboparopHoil padore / T.A. JlyaHukosa,
B.b. OcrameB ; MunucrepctBo oOpa3oBanusi u Hayku Poccuiickoit ®@enepanunn, CaHKT-
[TeTepOyprekuit FOCYJIapCTBEHHBIA  TEXHOJIOTUYECKMH  HMHCTUTYT (TeXHMUYECKUI
yauBepcureT). Kadpenpa odmeit ¢usuku. — Cankr-IlerepOypr: CIIGI TU(TVY)., 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.

bosmotoB B.b. SIBieHus 3JI€KTPOMAarHUTHOM WHIAYKIHMM W CAMOWHIYKIHH: METOAUYECKHE
yKkazaHug Kk JsabopatopHoil pabore /b.b. bomoros, A. B. bemsxos O.II. llycrposa ;
MunucrepctBo obpazoBanusi U Hayku Poccuiickoit ®enepanuu, Canxt-llerepOyprekumii
TOCYJAPCTBEHHBIN TEXHOJOTMYECKU HWHCTUTYT (TexHuueckuit yHuBepcuteT). Kadenpa
obmeit ¢usuku. — Cankr-Ilerepoypr: CIIOI' TU(TY)., 2014. - 23 c. :

MexaHunKa MOCTynaTeJIbHOTO M BpallaTeIbHOTO IBMKEHUS : yueOHoe nocodue / O. I1.
[Myctpona ,A.B. bensikos, A.Jl . VIBanoB; MuHucTepcTBO 00pa30BaHUs U HAYKH
Poccuiickoit ®enepannu, Cankr-IletepOyprekuii rocy1apcTBEHHBIN TEXHOIOTMYECKHIHA
WHCTUTYT (TexHuueckuil yauepcuteT). Kadenpa obmeit ¢usuku. — Cankr-IlerepOypr:
CII6I'TU(TY)., 2018. - 29 c.

Mexanuka konebaTebHOro JBMKEHUS : yueoHoe nocooue / Y. A. Kysnos, A.B. bensikos,;
O.I1. UlyctpoBa, A.Jl. IBanOB ; MuHHCTEpCTBO 00pazoBaHus U HayKu Poccuiickoit
®eneparun, Cankt-IlerepOyprekuii rocy1apCTBEHHBIN TEXHOJIOTHYECKUNA HHCTUTYT
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29.

30.

31.

32.

33.

34.

35.

36.

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

W3ydeHne ranpBaHomeTpa. Mcnonb3oBaHue ero B Ka4eCcTBE aMIIEPMETPa U BOJIBTMETPaA

: [Ipaktukym / b. b. bonoros , C.B. Xorynnosa, B.B. brarosemenckuii, B.H. CxoGernes ;
MunucrepcTBo oOpa3oBanus U Hayku Poccuiickoit @enepanuu, Cankt-IlerepOyprekuit
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 ; MunncrepcTBo oOpasoBanus u Hayku Poccuiickoii @enepanuu, CaHKT-
[TeTepOyprckuil rocyapCTBEHHBIN TEXHOIOTMYECKUM HHCTUTYT (TEXHUYECKUM
yauBepceuteT). Kadenpa obmeit ¢usuku. — Cankr-Ilerepoypr: CIIOI' TU(TYVY)., 2017. - 17 c.

HIycrposa O.I1. I'pagynpoBka monoxpomaropa : Ilpaktukym / O. I1. lllyctpoBa, A. B.
benskos, A. /. IBanoB ; MunucrepcTBo 00pazoBanus u Hayku Poccuiickoit @enepanum,
Cankr-IlerepOyprckuii rocyaapCTBEHHbIH TEXHOJOTUUYECKUN MHCTUTYT (TEXHUYECKUI
yauBepceuteT). Kadenpa obmeit dusuku. — Cankr-IlerepOypr: CIIOI' TU(TY)., 2016. - 18 c.

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

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

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

Hponos, N.E. KanroBas ¢usuka : OcnoBHble 3akoHbl / U.E. UponoB. — 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. Jlabopatopus 3uanuii, 2006. — 319 c¢. - ISBN 5-
94774-395-7

B) 3siekTpoHHbBIE yueOHbIe U31aHUA

1. bnarosemenckuii , B.B. M3yueHue crnekTpoB nponyckaHusi HHTEPPEPEHINOHHBIX
U CTEKJISTHHBIX CBeTO(UIBTPOB : yueOHOe nmocobue / B. B. brnarosemenckuii, C. B.
XotyHuosa, b. b. bonotos ; Munucrepctso o6pasoBanus u Hayku Poccuiickoit
®enepanun, Cankt-IlerepOyprckuii rocy1apCcTBEHHbIH TEXHOIOTHYECKUN HHCTUTYT
(texnuueckuit yauepcurer). Kadenpa obmei ¢uzuxu. — Cankr-IlerepOypr:
CII6I'TU(TY)., 2019.-18 c. //CIIOI' TU. DnextpoHHast OMOIHOTEKA. -
URL:http://technolog.bibliotech.ru(nara oopamenus: 12.03.2021).-Pexxum noctymna:
JUISL 3apErMCTPUPOBAHHBIX T10JIb30BATEINIEH.

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-
[TeTepOyprckuii rocy1apCTBEHHBIN TEXHOIOTUIECKUI MHCTUTYT (TEXHUYECKUI
yauBepcutet). Kadenpa odmeit ¢pusuku. — Cankr-Ilerepoypr: CITOI TU(TY).,
2019.-22 c. //CII6I' TU. DnekTpoHHas 6ubaroTeka.-
URL.:http://technolog.bibliotech.ru (mara obpamenus: 12.01.2021).-Peskum gocryma:
JUIS 3apErMCTPUPOBAHHBIX I10JIb30BATEIICH.

3. .HM3yuenwue BpaleHus IIIOCKOCTU MOJSIPU3ALMK CBeTa : MeToauuecke yKkazaHus K
nabopatopnoii padote Ne 57 / C.B. XorynuoBa, B.B. bnarosemenckuii, b.b.
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Bonoros, B.H. Ckobenes ; MunucrepctBo obpa3oBanus U Hayku Poccuiickoit
Oenepanun, Cankt-IlerepOyprckuii rocy1apcTBEHHBIN TEXHOJIOTHYSCKUNA HHCTUTYT
(rexnuueckuit yauBepcutet). Kadenpa obmeii ¢usuku. — Cankr-IletepOypr:
CIIOI' TU(TY)., 2015.-22 c. //CII6I' THU. DnekTponHas Oubnuoreka.-
URL:http://technolog.bibliotech.ru(nara o6parienus: 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. Cxobernes ;
MunucrepcTBo 00pa3oBanus u Hayku Poccuiickoii @enepanum, CaHKT-
[TeTepOyprckuii rocy1apCTBEHHBIN TEXHOIOTUIECKUI HHCTUTYT (TEXHUYESCKUI
yuuepcureT). Kadpenpa obmeit ¢pusuku. — Cankr-IlerepOypr: CIIGI TU(TY).,
2015.-18 c. //CIIOI' THU. DnexTpoHHas 6ubianoTeka.-
URL.:http://technolog.bibliotech.ru(mara oopamenus: 12.03.2021).-Pexxum gocrymna:
JUISL 3apErUCTPUPOBAHHBIX TOJIH30BaTENICH.

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: aJisi 3aperucTpupOBaHHBIX MMOJIB30BaTENEH.

AsepmmHa, ['.I'. U3ydyenue qucniepcun cBeTa B BEMECTBE | MeToauyecKue yKka3aHust
k maboparopHoii pabore Ne 68 /I".I". Apepnna, A.B. bensikos, O.I1. Hlyctposa ;
MunuctepctBo 006pazoBanus u Hayku Poccuiickoit denepanuu, CaHKT-
[TeTepOyprckuit rocy1apCTBEHHBIN TEXHOIOTHYECKHI HHCTUTYT (TEXHUYECKHI
yHuBepcuret). Kadenpa obmeit ¢pusuku. — Cankr-Ilerep6ypr: CIIGI TU(TY).,
2014.-18 c. //CII6I' TU. DnexTpoHHas 6ubnuoreka.-
URL:http://technolog.bibliotech.ru (zara o6pamenus: 12.03.2021).-Pexum gocrymna:
JUISL 3aperMCTPUPOBAHHBIX TOJIb30BaTENIEH.

. Jannnpuenko, B. I'. Onpenenenre oTHOEHUS 3aps/ia dJEKTPOHA K €ro Macce ¢
MTOMOIIIBI0 MAarHETPOHA : METOAMYECKHE yKa3aHus K JaboparopHoii padore Ne 33 / B.
I'. Janunsuenxo, JI. H. KaypoBa ; MunucrepcTBo o0pa3oBaHMs U HAYKH
Poccuiickoit @enepanuu, Cankr-IlerepOyprekuii rocyiapcTBeHHBIN
TEXHOJIOTUYECKHUM HHCTUTYT (TexHuueckuil yausepcuteT). Kadenpa obmelt puzuku.
— Cankr-IlerepOypr: CIIOI TU(TY)., 2014,-21 c. /CII6I' TU. DnekrponHas
oubmmoteka.-URL:http://technolog.bibliotech.ru (mara obpamenus: 12.03.2021).-
Pexum noctyna: ais 3aperucTpupOBaHHBIX MOJIb30BATENEH.

bonotos, b.b. fIBneHns 3nekTpoOMarHMTHOW HHIYKIUNA U CAMOMHIYKIUH :
MeTOAMYECKHEe yKa3zaHus K T1abopaTopHoit pabote Ne 39 / b. b. bonotos, A. B.
benskos, O. I1. llyctpoBa ; MunucrepctBo oOpa3zoBaHus 1 Hayku Poccuiickoit
®enepanun, Cankt-IlerepOyprckuii rocy1apCTBEHHbIH TEXHOIOTHYECKUNA HHCTUTYT
(Texanueckuii yauepcutet). Kadenpa odmeit ¢puszuku. — Cankr-IlerepOypr:

CIIGI' TU(TY)., 2014.-23c¢. //CII6I TU. DnextpoHHas 6nbauoreka.-
URL:http://technolog.bibliotech.ru(nara o6paruenus: 12.03.2021).-Pesxxum gocrymna:
JUIS 3apErMCTPUPOBAHHBIX T10Ib30BATEINICH.

Kepnoroii, A.. I3mepeHune AJIMHBI CBETOBOM BOJIHBI TP MIOMOIIH TUPPAKITHOHHOM
pEIIeTKH : METOIMYECKUE YKa3aHusl K JlabopaTopHoii pabote Ne 54 / A. W.

21


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
Oenepanun, Cankt-IlerepOyprckuii rocy1apcTBEHHBIN TEXHOJIOTHYSCKUNA HHCTUTYT
(Texuuueckuit yauBepcurer). Kadenpa obmeii ¢usuku. — Cankr-IletepOypr:
CIIOI'TU(TY)., 2014.-22 c. //CII6I' THU. DnekTponHas Oubnuoreka.-
URL:http://technolog.bibliotech.ru(nara o6parienus: 12.03.2021).-Pesxxum nocryna:
JUIS 3aperuCTPUPOBAHHBIX MOJIb30BaTEIICH.

HccnenoBanue rupockonuueckoro g dexra | MeToanueckue yKazaHus K
naboparopnoii padbore / B.I'. Janunwsuenko, C.B. Ipsuenko, A.W. XKepnosoii, 1O.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 o6pamienus: 12.03.2021).-Pesxxum gocryna:
JUIS 3aperUCTPUPOBAHHBIX TOJIh30BaTENICH.

Yubucos, A.I'. orosnekrpudeckuii 3pdexr : Meroaudeckue ykazaHus K
naboparopnoit pabore Ne 59 / A.I'. Uubucos, O.I1. Illlyctposa, B.B.
bnarosemenckuii ; MunuctepcTBo oOpazoBanus U Hayku Poccuiickoit deneparmm,
Cankr-IlerepOyprckuit Tocy1apCTBEHHBIN TEXHOIOTUYECKUI HHCTUTYT
(rexauueckuii yauBepcurer). Kadenpa obmeir ¢pusuku. — Cankr-IletepOypr:
CIIGI' TU(TY)., 2013.-17 c. //CIIOI TU. DnexTponHas 6ubnauoTeka.-
URL:http://technolog.bibliotech.ru(nara obparienus: 12.03.2021).-Pesxxum nocryna:
JUIS 3aperuCTPUPOBAHHBIX TOJIH30BaTENICH.

Uubucos, A.I'. OnpeneneHue TOpU30HTAIBLHON COCTABISAIONICH MArHUTHOTO TIOJIS
3emiu : Meroanueckue yka3zaHus Kk JadopaTopHoit padore Ne 31/ A.T'. Ynubucos,
JLLH. Kaypoga, O.I1. llyctpoBa, ; MunuctepcTBo oOpazoBanus 1 Hayku Poccuiickoit
®enepanun, Cankr-IlerepOyprckuii rocy1apCcTBEHHbIM TEXHOIOTHUECKUN HHCTUTYT
(texnuueckuit yauepcurer). Kapenpa obmei ¢usuxu. — Cankr-IlerepOypr:
CIIGI' TU(TY)., 2013.-13c. //CIIOI TU. DnextpoHHas 6ubInoTeka.-
URL:http://technolog.bibliotech.ru(nara o6pamenus: 12.03.2021).-Pexxum nocrymna:
JUIS 3apErMCTPUPOBAHHBIX T0JIb30BATEINIECH.

Xotynmosa, C.B. M3yuenue 3ak0HOB TEIJIOBOTO U3Ty4YeHHS : MeToaudeckue
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
(rexnuueckuit yauepcuter). Kadenpa obmei ¢uzuxu. — Cankr-IlerepOypr:
CIIGI' TU(TY)., 2012. -20 c. /CII6I' TU. DnexktponHast OnbIMoTEKA. -
URL:http://technolog.bibliotech.ru(nara oopamenus: 12.03.2021).-Pexxum noctymna:
JUISL 3apErMCTPUPOBAHHBIX T10JIb30BATENEH.

Xotynnosa, C.B. M3yuenue 31eKTpOCTaTHICCKHUX TIOJICH Ha MOJIECH | MeToIndecKue
ykazaHus K JabopaTtopHoii padore Ne21 / Xortynnosa C.B.,bnarosemenckuii B.B.,
Ckob6enes B.H. ; MunuctepctBo 06pa3oBanus u Hayku Poccuiickoit denepannm,
Cankr-IlerepOyprckuii Tocy1apCTBEHHBIM TEXHOIOTHUYECKUN HHCTUTYT
(rexnuueckuit yauepcurer). Kadenpa obmei ¢uzuxu. — Cankr-IlerepOypr:
CIIGI' TU(TY)., 2012.-15 c. //CIIGI TU. DnexTponHas bubiaroTeKa.-
URL:http://technolog.bibliotech.ru(mara oopamenus: 12.03.2021).-Pexxum noctymna:
JUIS 3apErMCTPUPOBAHHBIX I10JIb30BATENIEH.
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8. Hepeqenb IJICKTPOHHBIX 06pa30BaTeJIbHLIX pecypcoB, HQOGXOI[I/IMLIX AJIs1
OCBOCHMA NTHUCHUIIJIMHBI.

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

3JIEKTPOHHO-OMOJIMOTECYHBIE CUCTEMBI:

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

9. MeToauuyecKue YKa3aHus Jsd oﬁyqaloumxca 0 OCBOCHHIO TUCHUILIMHBI.

Bce Bunmpl 3anstuii no aucummiauHe «®Pusnuka» MPOBOASTCS B COOTBETCTBHH C
TpeboBanusmu cienyromux CTII:

CTO CIIoI'TH 020-2011. KC YK/IB. Bunbl yuebnbix 3anstuii. JlabopaTopHble 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/B. Bunel yueOubix 3anstuil. CeMuHapbl u
npakTuueckue 3auaTus. O6mue TpedoBaHus K OpraHu3aliui U IPOBEICHUIO.

CTIT CIIGI'TU 048-2009. KC YK/IB. Bunber yueOnbix 3ansTuii. CamocTrosiTenbHas
IaHupyemasi padora ctyneHToB. O0mme TpeOOBaHUs K OpraHU3alyy 1 IPOBEICHHIO.

[InanupoBaHue BpeMEHH, HEOOXOJMMOIO Ha W3YYEHHUE NAHHOW IUCHUIUIMHBI, JTy4Ille
BCETO OCYIIECTBIISATh HA BECh CEMECTp, MpelycMaTpHuBas MpPHU ATOM PETYJSIPHOE MOBTOPEHUE
MPONJICHHOTO MaTepuaa.

OCHOBHBIMU YCIIOBUSIMHU TIPaBUJILHOM OpraHU3alMK y4eOHOTO Tpoliecca s CTYIACHTOB
SBIISIETCS:

IJIAaHOBOCTh B OpPraHU3aluy yueOHOU padoThl;

Cepbe3HOE OTHOIICHNE K U3YUYCHUIO MaTepHana;

MOCTOSIHHBIN CAMOKOHTPOJIb.

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

10. ITepeyenr MHPOPMALNMOHHBIX TEXHOJIOTHH, HCIOJIB3YEeMBbIX IIPH OCYIIECTBJICHUH
00pa3oBaTeIbHOIO NPOLECca 10 JMCHUILINHE.

10.1. UndopManiuoHHbIE TEXHOJIOTHH.

B yuebHOM mpoluecce MO JaHHOM AMCHMIIMHE NPEIYCMOTPEHO HCIOJIb30BAHUE
UH(OPMAIIMOHHBIX TEXHOIOTHI:

YTEHHE JICKIIUN C HCTIOJIb30BAHUEM CIIal1-TIPE3EHTALINH;

B3anMoJieiicTBHe ¢ obydaromumucs nocpeacrsom DMOC..

10.2. lIporpammHoe obecnevenme’.
Microsoft Office (Microsoft Excel);
Gaussian09; Microsoft Visual Studio; AutoCAD;

10.3. ba3pl JaHHBIX ¥ HH(POPMALMOHHBIE CIIPABOYHbIE CHCTEMBI.
basbr nannbix Scopus u Web of Science.

11. MarepuajbHO-TEXHMYECKOEe o0ecrnedeHne OCBOeHHMsl JAUCHUILVIMHBI B XO0/e
peasuzanum 00pa3oBaTeIbHOM IlpOFpaMMbI7.

6 B paznaeine 0T06pa)KaIOTC$I KOMIUICKTBI JIMOCH3HMOHHOI'O H CBO60ﬂHO pacopocTpaHdeMoro mnporpaMmMHOIro
06€CHC‘IGHI/IH, B TOM YHUCJIC OTCYECTBECHHOI'O IMPONU3BOJACTBA, HCO6XO,HI/IMOI‘O JJIA obecneueHus JUCHUIIIINHBI
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http://media.technolog.edu.ru/
https://technolog.bibliotech.ru/;

Kagenpa obureit pusnku pacronaraer MarepuanbHO-TEXHUYECKON 6a30ii,
o0ecrieunBaroIIei NPOBEICHNE BCEX BUIOB 3aHATHI. B pacnopspkeHnn cTyIeHTOB
HUMEIOTCS

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 O0CBOCHUHA AUCHUIIJIUHBI HHBaAJIHJIaMH Hu JJUIaMH C
OrpaHH4Y¢HHBIMH BO3MOXKHOCTAMMU 3/10POBb.

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.

7 . .

B paszmene oroOpaskaeTcsi COCTaB NOMELICHUI, KOTOpPBIE NPEACTABIAIOT CO00I ydeOHbIE ayAUTOPUH IS
NPOBEICHUs y4eOHBIX 3aHSTHI, IPEIyCMOTPEHHBIX 00pa30BaTEIbHON MPOrpaMMOi 10 AUCIHUIUIMHE, OCHAIICHHBIC
000pyIOBaHUEM M TEXHHYECKUMHU 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

aucouminge «duznkay

1. TlepeyeHb KOMIETEHUH U 3TANOB UX (JOPMHUPOBAHUSI.

WNHnekc komnereHuun Copnepxanue Oran popMupoBaHUs
OIIK-1 Criocoben U3y4ars, aHAJIN3UPOBATh, ITPOMEXKYTOUYHBIN
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 ¥ UCTIBITAHUS TI0 33/ IaHHON
METOAMKE, HAOIIOACHUS U H3MEPEHU,
o0pabaThIBaTh U HHTEPIPETUPOBATH
HKCHEPUMEHTAIbHbBIE JaHHbIE, TPUMEHSS
MaTeMaTHdeckue, pusnueckue, GU3NKo-
XUMHUYECKHEe, XUMUYECKHe, OMOJIOTHUECKHE,

MHKpO6I/IOJIOFI/I‘{CCKI/IC MCTOJHEI.
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B pe3ynbraTe ocBOeHMsI 00pa3oBaTENIbHON IpOrpaMMbl OakaiaBpuaTa 00y4YarOUIUiiCcs TOJKEH OBJIA/IeTh CIEAYIOUIMMU Pe3yJibTaTaMu 00ydeHHs

JUCUUIUIUHE !
2. IHoka3aTesn M KpUTEPUH OLIEHMBAHUSA KOMIICTEHIMH HA PAa3JIMYHbIX 3Tanax ux GopMupoBaHus, IIKAJIA OLEHUBAHUS
Kon u HaumeHoBaHUE UHAUKATOpa [TokazaTenu Kpurepuit YpoBHU CHOPMUPOBAHHOCTH
JNOCTHKEHHS] KOMIIETEHLIMH c()OPMHPOBAHHOCTH | OIIEHUBAHMS (omucaHue BbIPaKEHHOCTH JECKPUIITOPOB)
(neckpunTOpbI) «yIOBJIETBOPUTEIBHOY «XOPOLIO» «OTIMIHO»
(TTOpOTOBBIiA (cpennuit) (BBICOKMIT)
HaseiBaer NpPU3HAKA
I[IpaBuIBEHO OtBersl  Ha | Ha3zpiBaeT  HekoTophie | MaeHTHGUKanuyu Qusndeckux | [IpaBunbHO  nepeuduncisier
nepeunciseT BONPOCEI TIpU3HaKN HHCHTH‘PHUKaHHH SABIICHHH. NPHU3HAKK MIEHTU(PHUKALUH
Nel-45, 67- | Gusnueckux sBneHuU. (busHUCCKUX SBCHU
MIPU3HAKU
OIIK-1.2 Wpentuduxamus u 83, 95-96
KJ1accupuKanus (buznyecKkux HIEHTAQHKALHE 107-150
MPOLIECCOB, MPOTEKAIIIUX Ha usnueckux
00bekTax  mpodeccuoHanbHol | ABNeHui (3-1)
JEATEIIbHOCTH.
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[IpaBuibHO OtBeTsl  Ha | PopmynmpyeT HeKkoTopsble | MpaBuabHO dopmynumpyet | MNMpasunbHo  dopmynampyet

dopmymHupyer BOIIPOCHI dusmnueckmne 3aKOHbI. | OCHOBHble dunsnyeckme | OCHOBHble dusnueckmne

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

168 gonpoca 06 06/acTM WX | HETOYHOCTAMM. HasbiBaeT | Mx npumeHeHuA
¢buznyeckue
npnmeHeHunAa obnactb ux npumeHeHuA

3aKOHBI.

HaspiBaer

o0macTh ux

npumenenus. (Y-

1)

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

(usmaeckue BOIIPOCKHI OITHCHIBAIOIIINE omnuceIBatolye husndeckoe | GOpPMYIIbI, OTMCHIBAIOIINE

ABJICHHS WA NeNe40-63, ¢busnueckoe SBJICHHE C | SIBJICHHE C HEOOJIbLIIUMU (bu3UYeCcKOe SIBJICHUE.

npoueccel. Pemact | 89,101 112- | ommbxamu. HeToyHoCTAMU. [Ipu Pemaer pusnueckue

N3NYCCKU 9]

(pusiieckue 119 [Tyraercs mpu pemieHuu | peuieHuu Gpu3ndeckon 3a/1auu.

3a/1auH.

(H-1) AK3aMEHYy (bu3HYeCcKuX 3a7a4. 3a/1a4d HE MOXKET JIOBECTHU

pelIeHUe 10 KOHIA.

Haet

onpeseneHus OrBersl  Ha

OCHOBHBIX BOIIPOCHI Haer onpenenenus | Jlaet onpeneneHus | NpasuabHO faet
OIIK-7.2 Onpenenenue busaeckux Nel-155 K | OCHOBHBIX  (PM3HYECKHX | OCHOBHBIX buzryeckux | onpeaeneHmns OCHOBHbIX
XapaKTepucTUK  (usnueckoro | oo SK3aMeHY ;ean ¢ OmmOKAMH. BEJIMYMH C HETOYHOCTSMH. | $u3nieckux BE/INUMH.
npouecca(sBieHus), ’ yraeres B CAMHHLAX | Jlyvieer mpepcraBieHue o | ObbacHaeT  ux  cmbich,

O0O0BSCHSIET 170'¢ U3MCPCHHUSL.
XapakTepHOTO I  OOBEKTOB crocobax WX H3Mepenus. | nocobel NSMEPEHNA.
HpO(beCCHOHaHBHOﬁ CMBICJI, CIIOCOOBI HpaBI/IHBHO Ha3bIBaeT MpasunbHO Ha3blBaeT
NEATENLHOCTH,  Ha  OCHOBE | U CITIUHHMIIBI CIMHUIIBI U3MECPCHUS. EAMHNUDI NSMEPEHUA.
TEOPETUYECKOTO u | m3mepenus (3-2).
AKCTIEPUMEHTAIBHOTO
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HUCCJIENOBAHMIA.

AHanu3upyer
yCIOBUS
MPOTEKAHUS
¢bu3nveckoro
npoiiecca u | OTBeTHI HA AHanu3upyer .
N Ananmsupyet pusndeckuii | [IpaBuiabHO U SICHO
BBISIBIISICT BOIIPOCHI (bu3nYecKuit mpoiecc ¢ .
NeNel-15,46- | ToMombio MPOIIECC C HEOOIBIITMMHU aHAMM3UpYyeT PU3NUECKUiA
3aKOHOMCPHOCTH. T ' HETOYHOCTSIMH. rpotecc.
(v-2) 155 k HaBOJISIIINX BOIIPOCOB.
AK3aMEHY
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Pemraer THOOBEIE
3aJa4H,

CBSI3aHHbBIE C
OCHOBHBIMH
pasiiciantt OtBersl  Ha N
busmxn, (Y-3) BOIIPOCHI [Tyraercs npu penieHUn Ilpw pemenmn dusiieckoii Pemraer gusudeckue
Nel-45, 67- | pusuueckux 3amad. SAATH HE MOIKCT AOBECTH 3aJ1a4H.
83, 95-155 peleHre 10 KOHIIA.
:U3naraer
METOJIbI
IIPOBE/ICHNUA OO0mscusier ¢ HEeOONMBIIUME | [IpaBUIIBHO OOBSCHSET
buznuecKkux HETOYHOCTSIMU  OCHOBHBIE | OCHOBHBIE MPUEMBI
M3MepeHHH Y| Oreers! Ha Hwmeer npeacraBieHue o f{pHéMH VPHMCHCHIA | TIPHMCHCHHA METON0B
METOIbI BOMPOCH! METOAX OTEHKH €TOJI0OB MaTeMaTHYeCKOW | MaTeMaTH4eCKOn
KOppeKTHOI1 NeNe30- MOrpeIHOCTeii 1o ETL?;:II;III:II;{ZIHLHOIZ ! ;TL?IIITCCJIII:II:ZIHI:HOFI
OLCHKH 33,68- pesyibTatam MaTeMaTHUKH JIsi 00paOOTKU | MaTeMaTUKH JJIs
TOTPEHOCTEN 76,156-174 | sxcniepumenta (usryeckoro 00paboTKU (HU3UYECKOTO
Ipyn NIpOBEACHNHI JKCIIEPUMEHTA JKCIIEPUMEHTA
¢bu3nveckoro
skcniepumenTa.(H-
2)
OIICHUBAHHUS COOTBETCTBYET CTO CIIOI TU(TY):
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14.

15.

16.

17.

18.

19.

20.

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.

3akoH coxpaHeHus uMmityibca. LleHTp naepuu.

MomeHT uMITyJIbca MaTepUaiIbHON TOYKH U MOMEHT CHUJIbI MEXaHUUYECKOW CHCTEMBI.
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.

CoOrsITHE. CI/IHXPOHI/I38.I_II/I$I yacoB. OTHOCUTEIHHOCTh OIHOBPEMCHHOCTH. 38.MC,Z[J'ICHI/IC
BPCMCHHU. COKpaH_[eHI/Ie JJIMHBI.

[IpeoOpa3zoBanus JlopeHua. PensTUBUCTCKUN MHBApUAHT-UHTEPBAT MEX]Y COOBITUSIMH.
CrnoxxeHue ckopocTedl B PEIATUBUCTCKON MEXaHMKE. PENSTUBUCTCKUI MMITYJbC. 3aKOH
COXpaHeHMs umMmnyiabca. PenstuBuctckas odHeprus. CBsi3b Macchl M JHEPrUU.
Kunernueckas sueprus.

3anaum k pasgeay 1

C BBIIIKK OpOCHIIM KaMEHb B TOPU3OHTAJILHOM HarpasiieHnd. Uepes 2 ¢ KaMeHb yrmall Ha
3emiit0 Ha pacctosHur 40 M OT OCHOBaHUS BbIIKH. ONpenenuTb HAYaIbHYIO U
KOHEYHYIO CKOPOCTb KaMHS.

Kamenp OpocaioT moja yrioM K TOpU3oHTY. Panumyc KpHUBH3HBI TPaeKTOPUU B TOYKE
HaUBBICILIETO NoAbeMa paanyc KpuBu3Hbl R = 10 M. Onpenenure cKOpoCcTh B 3TOM TOUKe

JIuneiHas cKOPOCTh TOYEK Ha OKPYKHOCTH Bpalllaromierocs qucka pasHa 3 m/C. Toukw,
pacrosoxeHHble Ha paccTosHuu 10cMm Onuxe K OCH, UMEIOT JIMHENHYIO CKOpPOCTh 2
M/C. OnpenenuTe yrioByr CKOPOCTh BPAIIEHUs TUCKA.

YroObl ompenenuth KodGOUIMEHT TpeHuss K MexIy NepeBSHHBIMH TOBEPXHOCTSIMH,
OpYCOK MOJOXWJIM Ha JOCKY W CTaJIH MOAHUMATH OJMH KOHEIl JJOCKH JI0 TeX MOop, MoKa
OpycOK H€ Hauaj MO HEH CKOJB3UTh. JTO MPOW3OLLIO MPH yIie HAKJIOHA JOCKH 45°.
Onpenenure KodOPUITUEHT TpeHUSI?

Ha momny cTouT Tenexxka B BHJE JJIMHHON JOCKH, CHA0>KEHHOW JIeTKMMHU Kosiecamu. Ha
OJIHOM KOHIIE JOCKH CTOHT 4eJIoBeK. Macca yenoBeka 60 ke, macca qocku 20 xe. Maccoi
Kosiec mpeHeOpeub. TpeHHe BO BTyiIKax He3HAuUTENbHO. C KakOW CKOPOCThIO OyaeT
JIBUTAThCS TEJICKKA, €CIIM YEJIOBEK TMOMUJIET BJOJIb JOCKH CO CKOPOCTHIO (OTHOCHUTEIIHHO
nocku) 1 m/c?
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21.

22.

[Tnardopma B Buae aucka paanycoMm | w Bpamaercs 1o MHepuuu, aenas 606/wun. Ha
Kparo 1miaTdopMbl CTOUT YeJIOBEK, Macca KoToporo paBHa 80 xe. CKoiIbKO 000OpOTOB B
MUHYTY Oyner nenaTh Iuiardopma, €CIM 4YelOBeK mepenzer B ee ueHtp? MomeHT
uHepuuy IathopMbl paBer 120 x2:u’. MOMEHT HHEPLMH YeNOBEKa PACCUUTHIBATD KAK
JUTSL MaTePUAITbHOM TOUKH.

Kamens 6pomen Beepx nop yriaom 60° x nmosepxsoctu 3emnu. Kunernueckas 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 crepxkenb JuHOU 50 cm m maccoit 400 2 BpamjaeTcsi ¢ yriioBbIM YCKOpEHUEM 3
=) o

¢ ° BOKPYT OCH, MPOXOJIAIIECH Uepe3 CEpPeIUHY CTEP>KHS MEPIEHANKYISIPHO K €ro JUIMHE.
OrnpenenuTts Bpalaromui MOMEHT.

Haiitn pabory moabeMa rpys3a MO HaKJIOHHOM IJIOCKOCTH, eciau macca rpysza 100kr,
JUTMHA HAKJIOHHOM TUIOCKOCTH 2 M, yroJl HaKJIOHa 30°, kodurment tperus 0.1 u rpys
JBIDKETCS ¢ ycKopeHuem 1 m/c2.

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

Kunernueckass sHeprusi Bpallarollerocs TBEpPAOro Tena. JIMHa TOHKOTO HPSIMOIo
crepxkHa 60 cvm, a macca 100 2. OnpenenuTs MOMEHT MHEPLUU CTEPKHS OTHOCUTEIIBHO
OCH, TIEPIEHAUKYJISIPHON K €ro JJIMHE U MPOXOIAIIeH Yepe3 TOUKY CTEpKHS, yIaIeHHYIO
Ha 20 ¢cm OT OHOTO U3 €r0 KOHI[OB.

[Ipenmonoxum, 4To0 Mbl MOKEM H3MEPHUTH UIMHY CTEPkKHA ¢ TOYHOCThIO 0,1mkM. IIpn
KaKOW OTHOCHUTEJIbHOM CKOPOCTH JABYX MHEPIHAIBHBIX CUCTEM OTCYETa MOXHO ObLIO OBl
OOHApYXUTh PEJIATUBUCTCKOE COKpAllleHHe JJIMHBl CTEep)KHSA, COOCTBEHHas JUIMHA
KOTOpOro pasHa 1 M?

B naGopaTopHoil cucTeMe OTcueTa MU-ME30H ¢ MOMEHTA POKICHUS 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?

Pa3pnen 2 .JuekTpoMarseTusm.

OnexTpuueckuid 3apsan. Bzaumopeiicteue 3apsanoB. 3akoH KysnoHa. 3akoH coxpaHeHHs
IIEKTPUYECKOTO 3aps/a.

Dnektpuueckoe noisie. HanmpsEHHOCTh 3JIEKTpUYECKOro nosist u noreHuuan. I[puHumn
CYNEPIO3ULIMU TTOJIEN.

PabGora cun nanekTpocTaTMyeckoro MOJsS MpH NepeMerieHuu 3apsnaa. Lupkynsanus
BEKTOpa HAIPsSHKEHHOCTH DIIEKTPOCTATHYECKOro 1moiid. IloTeHnuanbHBIA  XapakTep
JNEKTPOCTATHYECKOTO MO,

IToTox BekTOpa HANPSLKEHHOCTH BJIEKTPOCTATHYECKOro mnoms. Teopema l'aycca it
AJIEKTPOCTATUUYECKOIO I10JIs1 B BAKyyMeE.

IIpumeHnenne TteopeMbl l'aycca K pacyé€ry OJIEKTPUYECKUX IIOJEH  3apsKEHHBIX
IUIOCKOCTH, LMJIMHApPA, c(epsbl, apa.
IIpoBOAHMKY B 3JIEKTpUYECKOM MoJe. [1osie BHYTpHY U y IOBEPXHOCTH IIPOBOIHUKA.
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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. Cumma Toka. IInoTHOCT, 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 mpuMeHEHHE K pPacdyéTy MarHUTHOTO TOJIS
IIPSMOJIMHEMHOTO IIPOBOJAHUKA C TOKOM.

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

42. BuxpeBoil XapakTep MarHUTHOTO MOJIsl. 3aKOH IOJHOTO TOKa (IMPKYJSAIUS BEKTOpa
MarHUTHON UHJIYKIUN).

43. lleiicTBe MarHUTHOro Moyt Ha JBWxKyiuiics 3apsa. Cuna Jlopenna. JIBukeHue
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.

47.3aK0H TIOJTHOTO TOKA JJIi MarHUTHOTO TOJsS B BemecTBe. HampsykEHHOCTh MarHUTHOTO
ITOJIAL.

48. YpaHenust MakcBeria 1S 9I€KTPOMarHUTHOTO ToJisl. Tok cMereHus.

3agauu Kk paszgeny 2

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

50. Kakoif myTh 1O CHUJIOBOW JHMHHUU 10 TIOJHOM OCTAHOBKH MPOXOJHUT a-4acTuIla B
OJTHOPOJHOM TOPMO3AIIEM Mojie ¢ HanpsbkeHHOCThIo 2000 kB/M, ecny HadanbHas
- 10-27 1A -1
ckopocTh ee 20000 km/c? Macca yacTHIIBI 6,4 10 kT, 3apsaa 3,2 10 Ko

51. Cesi3p Mexay HaAMpsHKEHHOCTBIO TONS W MOTeHIuanoM. ['padudeckoe m3oOpakeHue
JNIEKTPUYECKOTO TOJS C TOMONIBI0 CHJIOBBIX JIMHHA W  OKBHITOTCHIIHATLHBIX
noBepxHocTed. OnpenenuTe pa3HOCTh MOTeHIMANOB Mexay Toukamu (-1, 0,0) u (1,0,0),
€CITH HAIIPSDKEHHOCTh 3JIeKTpUieckoro moyist E=2i+4j+3Kk.

52. TOHKUII CTEep)KEHb COTHYT B TONYyKOJbIO. CTepXKeHb 3apspkeH C JIMHEWHOU
miotHocThio 100 HK/M. Kakytro paGoTy Hano coBepiiuTh, 4ToObI IepeHectu 3apsif 1
HKJT 13 11eHTpa KOJIbIla B OECKOHEYHOCTh

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

54. beckoHe4Has TIJIOCKOCTh HECET 3apsJl, PABHOMEPHO PaCIPEACIICHHBINA ¢ MOBEPXHOCTHOMN
miotsocto 1 MxKi/m®. Ha HEKOTOPOM PAaCCTOSIHUM OT IUIOCKOCTU MapajuiesibHO el
pacronoxeH Kpyr paauycoM 10 cM. BbpUHCINTE TOTOK BEKTOpa HAMPSHKEHHOCTH
AIEKTPUUYECKOTO MO Uepe3 3TOT KPYT.

55. Ha oTpe3ke TOHKOro npsMoro mpoBOAHUKA PABHOMEPHO paclpeeseH 3aps/l ¢ TUHEHHON
miotHocTeio 7 = 10™° Ku/cm. Berumcnuts MOTCHITMAJ, CO3/1aBaeMbId 3TUM 3apsoM B
TOYKE, PACIOJIOKEHHOH Ha OCH IMPOBOJHMKA M yJAJEHHOHW OT OJMKaWiero KOHIA
OTpe3Ka Ha PacCTOSIHHUE, paBHOE JJIMHE dTOTO OTPEe3Ka.
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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 110 HanpsbkeHneM 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 conmpoTHBIEHHWE BHEIIHEH YacTW IIENM M BHYTPEHHEE COINPOTHUBIICHUE
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
npoBoxy uaer Tok cwiod | = 5 4. Haiitu paguyc BUTKa, €CIM HaNpPsKEHHOCTb
MarHuTHOTO T0JIs B ieHNpe BuTka H = 41 A/m.

Kakoii Bpamaronii MOMEHT JIEHCTBYeT Ha paMKy ¢ TokoM cuiod | = 2 A mpu
NOMEIICHUU €€ B OJHOPOJHOE MAarHUTHOE Tose ¢ mHaykuued B = 0,2 Tz, ecau pamka
conepkut N = 30 ButkoB momansio S = 10 eu?, a mWIOCKOCTH paMKHi 0Gpasyer yron 4=
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. Nanykums marautaoro nons B = 0,3 T, panuyc okpyxxaoctn R = 4 cu. Haittu
3apsl YaCTHIBI, eci ee KuHethdeckas sHeprus W = 12 xaB.

3apspKeHHasi YaCTHLA ABMXKETCS B MAarHUTHOM TI0JI€ IO OKPY>KHOCTHU CO CKOPOCThIO U = 1
Mwm/c. Napyxuust marautHoro noiist B = 0,3 77, paguyc okpyxkHoctd R = 4 cu. Haiitn
3apsl YaCTHIBI, eciu ee KuHethudeckas 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: KoaebaHuii.

[Tpumeps! konedaTeabHBIX IBUKEHUHN pa3TuYHON (GU3NUECKON MPUPOIBI.

DHeprus KonebaHuit

CBo0OoHBIE 3aTyXatolue KoJieOaH!s OCHUILIATOpA C MOTepAMU. BbIHY X 1eHHbIE
KoJie0aHusl.

Bonuel. OGpa3zoBanne u pacrpocTpaHeHue BOJH. [IpoosbHBIE W TIOTIEpEYHBIE BOJHEI.
@pOHT BOJIHBI, BOJIHOBAas MOBEPXHOCTh. JlJIMHA BOJHBI U CKOPOCTb PACIPOCTPAHEHMS
BOJIH.

VYpaBHeHUs MJIOCKOM U cepuueckoil Oerymux BosH. BoaHoBoe ymcio.

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

DHeprus AIeKTPOMAarHUTHBIX BOJH. O0BEMHAS IJIOTHOCTh SHEPTUH 3JIEKTPOMArHUTHOTO
nossi. Bekrop YMoBa — [loliHTHHTa.

DJNeKTpOMarHuTHas TMpHpPOJa CBETOBBIX BONH. [IpuOnmxeHus TreoMeTpUUYECKOH,
BOJTHOBOW M KBAaHTOBOM OITHKH.

WNuTtepdepeniius CBETOBBIX BOJH. YCIOBHS i HAOMIOACHHUS M CHOCOOBI peanu3aluu
(meton FOHra, ounpuszma @penens) OnTudeckas pa3HOCTh X0/1a. Y CIIOBUSI MAKCUMYMOB
U MUHUMYMOB uHTep¢epenuun. Murepdepeniys B TOHKUX IuieHKax. Ilonocsl paBHOMH
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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
ceera. [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.

Pacnpoctpanenne cBera B BemectBe. HopmanbHas W aHOMallbHas JUCHEPCHS.
DNEKTpPOHHAs TEOPUS IUCIEPCUH.

[Tormomenne cBera B BemecTBe. 3akoH byrepa-JlamGepra-bepa. OcoGenHocTn
MOTJIOUIEHUS B pa3pEKEHHBIX I'a3aX U CIUIOIIHBIX Cpeax.

Paccesnue cBera BeniectBoM. PaneeBckoe paccesinue. MoliekyasipHOe paccesHUeE.

3apaum k pasaeiay 3

Touka coBepiIaeT rapMOHUYECKHE KOJICOaHUs, ypaBHEHHE KOTOPBIX UMEET BUI X = A Sin
ot, Tae A=5 cM, ®=2 ¢~ ".HaiiTu MOMeHT BpeMeHH (GIMDKalIMil K Haualy OTCYETa), B
KOTOpBIii MOTeHIHabHas SHeprus Toukn 17=10* JTx, a Bospacraromas cuna F=+5-10
3 H. Onpenenuts Taxxke dasy KoNeOaHHiA B 5TOT MOMEHT BPEMEHH.

Touka coBepiiaer rapMoHUYecKHe kKojiebanus. B HEKOTOpBI MOMEHT BpeMeHU

— 2 ITon
CMeEIIIeHHEe TOYKU X = 5 ¢M, CKopocTh ee L = 20 cMm/c u yckopenue a = -80 cm/c “. Haiitu
[UKJIMYECKYIO YaCTOTY U Mepuo/1 KojiebaHu, ¢aszy KoiaebaHuii B paccMaTpruBaeMblid

MOMEHT BPEMEHHU U aMIUIMTYly KOJIeOaHUH.
JlBa rapMOHMYECKHX KoyieOaHUS, HANpaBJIEHHBIX IO OJHOW TPSAMOM, HMEIOLINX

OJIMHAKOBbIE aMIUIMTY/Abl WU TIEPUOJbI, CKJIAAbIBAIOTCA B OJHO KoJieOaHHE TOM Ke
amruntyabl. Halitu pasHocTh (a3 ckiiagbiBaeMbIX KoieOaHuM.

Onpenenutb CKOPOCTh PAacHpOCTPAHEHHUs BOJH B YIPYroM cpeje, eciau pa3sHocTh (a3
KonebaHuii JByX TOYEK Cpejbl, OTCTOAIMX Apyr oT apyra Ha 10 cm, 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. 3alHILINTE 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 kosnebanusimu nu/4. HauanbHas daza
OJIHOTO M3 HUX pPaBHA HYJIO. 3alMILINTE YpPaBHEHUE PE3YIbTUPYIOLLETO KOJIEOaHUS.
ITocTpoiiTe BEKTOPHYIO JUArpaMMYy CIIOKEHHUS.

Haiitn cMenieHne OT TOJOXKEHUS PABHOBECHSI TOUYKM, OTCTOSILEH OT HCTOYHHUKA
KoieOaHUH Ha paccTosSHUU (= A /12, nns momenta t=T/6. Ammauryma KoseOaHHs
A=0.05 m.

[Inockast 371eKTpOMarHuTHasl BOJIHA PACIIPOCTPAHSIETCA B BaKyyMe. AMIIIUTYAa
HAMPSKEHHOCTH 3JICKTPUIECKOTO MOt BOJHBI E = 50 mB/m. Haliti amrumatyay
HaIPSKEHHOCTU MarHUTHOI'O IOJIS.

B omHopomHOll wm3oTpomHOM cpene ¢ £ = 3 m u =1 pacnpocTpaHsieTcs IUIOCKas
9JICKTPOMArHuTHas BOJIHA. AMHJII/ITYIIa HAIMPSPKCHHOCTHU 3JICKTPUYCCKOTO ITOJISI BOJIHBI Em
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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 najiatoniero ceera 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. Kakylo MHUHHMabHYIO TOMIUHY Omin JODKEH HMETh CIIOH, YTOOBI
OTpa)XKEHHBIN MYYOK UMEJ HAMMEHBIIYIO SIPKOCTh?

93. upuna wuHTEphEpPEHIIMOHHONW TMojockl. Ha MBUIBHYIO IUIGHKY C TOKa3aTeleM

nperowiieHuss n = 1.3, HaxXomAUIyIOCS B BO3/AyXe, MaJaeT HOPMAIbHO IYYOK Jy4eu
Oenoro ceera. Ilpu kakoil HauMeHbIICH TONIIMHE COyin TUIEHKH OTPaKEHHBIH CBET C
mmHON BomHBI A = 0,55 mrm OKakeTcs MakCUMaJbHO YCHUJICHHBIM B PE3yJbTaTe
uHTephepeHIun?

94.Ha nmadparmMy ¢ KpyriibiM OTBepcTHeM auameTpoM 0 = 4 ym majgaeT HOPMAaIbHO

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 nmudpakimoHHYI0 perieTKy najgaeT HOpMaaTbHO MOHOXPOMATHYCCKUI CBET C JUIMHOMN

BOJIHBI A = 410 nu. Yron Agp Mex 1y HanpaBiIeHUSIMH Ha MAKCUMYMBI TIEPBOTO U BTOPOTO
nopsiAikoB  paBeH 2°21'. OnpenenuTs 4YWCIO 7 IITPUXOB HA EIUHUILY JJIUHBI
TU(GPaKIMOHHON PELIeTKH.

96. Ha nudpakumnoHHyro pemeTky, coaepxaryto # = 400 mrpuxos Ha 1 mu, mamaer

HOPMaJIbHO MOHOXPOMATHYECKH 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 Pa3pelIUTh JBE CIIEKTPAIbHbBIC THHUH
KaJIiA C IUTHHAMU BOJIH A1 = 578 um 1 A» = 580 nm? Kakoe Haumenslee yuciio N
HITPUXOB JIOJDKHA MMETh 3Ta PEIIeTKa, 4TOOBI pa3pelieHne ObII0 BO3MOXHO B CIIEKTPE
BTOPOTO nopsiaka?

98. Crenens monsipu3aiiy P 9acCTUYHO TOJSIPU30BAaHHOTO cBeTa coctaisier 0,75.

Onpenenuth OTHOIIEHHE MAaKCUMATbHOW MHTEHCUBHOCTHU |max CBETa, MPOMYCKaeMOoro
AHAJIU3aTOPOM, K MUHUMAIEHOM | miy.

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, OMPECTUTh KodhGHIneHT K morioneHus cBera B OISIPOUIax.
VYron bprocTtepa & pu nmaiecHUU CBETa U3 BO3/lyXa Ha KPUCTAIUT KAMEHHOM COJN
paBeH 57°. OnpenenuTh CKOPOCTh CBETA U B ITOM KpUCTAILIE.
Koad¢uimenT nornomeHus HEKOTOPOro BELIECTBA JIJIsI MOHOXPOMATHYECKOTO
CBeTa oIpeereHHON AuHbI BoHbl « = 0,1 em OnpenenuTts TONIIMHY X BEIIECTBA,
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KOTOpasi HeoOXoqMMa JIJIs ociabieHus cBera B K = 2 pasa. [lotepu Ha oTpakeHHe CBeTa
HC YUUTBIBATD.

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.
TermmoeMkocTs. YpaBHenue Maiiepa.

105. TepMoauHaMuyeckoe  paBHOBecue M 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.  CTaTUCTHYECKMH BeC U BEPOATHOCTD
MakpococTossHUsA. Pa3z0Boe MPOCTPAHCTRO.

109. Pacnipenenenne MaxkcBemia Mosiekyn ujeanbHOTO Ta3za. HamOosiee BeposTHas,

CpelmHsii U CpelHeKBaJpaTHYHAas CKOPOCTH. OKCIEpUMEHTAIbHOE OO0OCHOBaHUE
pacnpenenenus Makcgesa.

110. Pacnpenenenue bonbiimana u 6apomerpudeckas hopmysia.

111. Yucno CTONKHOBEHHUH U JUIMHA CBOOOJHOTO mpobera MOJeKysl MAealbHOTO Tasa.
OMmnupuyueckue ypaBHeHus TmiepeHoca: @Puka, DPypre u Hprorona. Penmakcamus
COCTOSTHUIO paBHOBecus. CpeHee YMCIo CTONIKHOBEHUH

3anaum k pasneay 4

112. Omun rpamMMm renuss Obim Harper Ha 100°C mpu THOCTOSHHOM JIaBJICHUHU.
Onpenenuth KOJMYECTBO TEIJIOTHI, IME€pelaHHOe ra3zy, paboTy pacliupeHHus W
IIpUpalleHUE BHYTPEHHEN SHEPTUH rasa.

113. VYTreKucaslii ra3 pacIMpseTcs Py MOCTOSTHHOM JiaBiieHnu. Omnpeaenuts padboTy
pacImpenus, eciu rasy mnepegano 4,2-10% o Tennorst.

114. Ia3, 3aHuMaBimii 06beM 11z mox nasinennem 10° [1a Gbu M300apUYECKH HArpeT
ot 20°C 110 100°C. Onpenenuts paboTy pacIMpEeHUs..

115. B 6anmnone emkocTeio 24 1 HaxoauTcs Bojopon nipu Ttemreparype 15°C. Tlocne
TOTO KaK 9acTh BOJIOPO/IA M3PACXONOBAIIH, JABICHHE B GalIOHe MOHH3MIOCH Ha 4-10°77a.
Kakoe koianuecTBo BoJOpoa ObLI0 H3PACX0A0BAHO?

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

117. Omnpenenuth TeMIepaTypy Tra3a, €CId CpPeOHssl KUHETHYecKas JHEprus
MIOCTYIATEIBbHOIO JBUKEHUS €r0 MOJIEKYJI 1,6:107*° Jione.

118. Kaxkas mons Monexyn kuciaopoaa o01ajaeT CKOPOCTIMHU, JISKAIIUMH B HHTEpBAJIe
ot 910 1o 911 m/cex, ecnu Temneparypa raza 400°K?

119. B kabune Bepronera OGapomeTp mokasbiBaeT 675 mm pm.cm. Ha kakol BbICcOTE

JICTUT BEPTOJIET, €CJIM HA B3JIETHOW IUIomaaKe Oapomerp mokaswiBan 750 mm pm. cm.?
TeMneparypy Bo3ayxa CUUTaTh HEU3MEHHOW U paBHOM 17°C.
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Paszgen 5. KBanroBasi 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. BonnoBas pyHKMA, €€ CTaTUCTUYECKUI CMBICIT U YCIOBHSI, KOTOPBIM OHA

JIOJKHA Y0BJIETBOPSATH.
125. CramuonapHoe u HectanmoHapHoe ypaBHeHue [lIpenunrepa.
126. KsanroBas yacTuia B OZJHOMEPHOH MOTEHUUAIbHON siMe. OHOMEpPHBIN
MOTEHIIMATBHBIN OPOT U Oapbep.
127. CoctosiHue MUKpOYAaCTUIbl B KBAHTOBOM MexaHuke. [IoHsATHE 0 BBIPOXKICHUN
JYHEPreTUYECKUX YPOBHEH.
128. IlpencraBnenue pu3NYECKUX BEIUYUH onepaTopamu. Oneparopbl KOOpAUHAT,
UMITYJIbCA, MOMEHTA UMITYJIbCA, TOTEHIIUATbHONW M KHHETUYECKON SHEPTHH.
129. Crauuonapaoe ypaBHenue llpenunrepa ans aroma Bogoposa. BoiaHoBeie
¢yHKIMY ¥ KBaHTOBBIE uncia. [IpaBuiia oTO0pa A1k KBAHTOBBIX TIEPEXO/I0B.
130. CoOcTBeHHBIN MEXaHMYECKHI U MarHUTHBIM MOMEHTBI 3JIEKTPOHA B aToMe. OMBIT
[lItepHa u I'epnaxa.
131. Cnun-opOutansHoe B3aumojeiicTBue. ToHKast CTpyKTypa aTOMHBIX CIIEKTPOB.
132. Crpoenue aTOMOB H NEPUOINYECKAsT CHCTEMa XUMUYECKUX eMeHToB J[.1
Menneneena. [Topsok 3amoHEHMs 3JIEKTPOHHBIX 000I0YEK.
133. BekrtopHas MOAETh MHOTODJIEKTPOHHOTO aToMa. THITBI CBS3EH.
XapaKTepuCTUYECKUE CIIEKTPBI aTOMOB.

3anaum k pasageay 5

134. Haiit 9acToTy v cBeTa, BBIPBIBAIOMIETO U3 METAJIA SJIEKTPOHBI, KOTOPHIE
MOJTHOCTBIO 33/IEP’KUBAIOTCS Pa3HOCTHIO MOTEHIUANOB U =3 B, ecnu poToddhdext
HAuMHAeTCs NpU JJIMHE BOJHBI cBeTa A = 0,5 MKM.

135. B pesynbrate appexra Komnrona ¢poron ¢ sneprueit € = 1,02 M>B paccesics Ha
CBOOOJHOM 3JIEKTpOHE Ha yroi @ = 150°. OnpenenuTs 3HEPTUIO & paccestHHOro (oToHa
U KHHETUYECKYIO HEPruio 7 3JIeKTPOHA OTAauu

136. [TpoToH 00agaeT KHHETHIECKOH dHepriel 7, paBHOW YHEPTUH TTOKOS Ej.
OnpenenuTtsb, BO CKOJIBKO pa3 U3MEHHUTCS JJIMHA BOJIHBI A 1e bpoiins nporona, eciau ero
KUHETHYECKasi SHEPT sl YBEJIMUUTCSA B n = 3 pasa.
137. .Yactuia B MOTEHIMAIBLHOM SIIUKE MIUPUHON | HAXOMUTCS B HUA3IIEM
BO30YXJIEHHOM COCTOSTHMH. ONpeAeTuTh BEPOATHOCTh HAXOXKJICHHS YacTUIIBI B
untepsaiie ot 0 1o /2.
138. Yacruua B MOTEHIMAIBEHOM SIIIUKE NIMPHHOW | HAXOANUTCS BO BTOPOM
BO30Y)XJIEHHOM cOoCTOSTHIH. OTpeieTTNTh BEPOSTHOCTh HAXOXKICHHS YaCTHUIIHI B
uHTepBaie ot |/3, paBHOyIaIeHHOM OT CTEHOK.
139. JImmHBI BOJTH KOMITOHEHT JKEJITOTO AyOseTa pe30HAaHCHOW TUHUHU HATPHS,
obOycnoBiernHoro nepexoaom 3P-3S, pasusr 589,00 u 589,56 um. Halitn Bennunny
pacuerienns 3P-tepma B 3B.
140. BrimmcaTh crieKTpajgbHble 0003HAYEHUSI TEPMOB aTOMa BOJOPO/a, HJIEKTPOH
KOTOPOT'O HAXOJUTCS B COCTOSIHUY € IJIaBHBIM KBaHTOBBIM YHCIIOM N=3.

38



141. CxoIbKO U KaKue 3HaUYCHHUS KBAaHTOBOTO YKCIa J MOXKET HMETh aTOM B COCTOSIHUH
C KBaHTOBBIMH YncIaMu S U L, paBHBIMU COOTBETCTBEHHO 2 11 3 ?

142. Onpenenuth OTHOLICHHUE JUTMHBI BOJTHBI A1 J1e Bpois mpoToHa K JJIMHE BOJHBI
Ay ne bpouns a-uacmuywl, TPOMEANINX OJUHAKOBYIO YCKOPSIOIIYIO Pa3HOCTh
nmoreHmuasios U =7 ['B.

143. OnpenenuTs OTHOILIEHHUE JJIMHBI BOIHBI A1 /1€ Bpoilis mpoToHa K JUTMHE BOJIHBI
Ay ne bpouns a-uacmuywl, TPOMEAININX OJMHAKOBYIO YCKOPSIOIIYIO pa3HOCTh
norennmanos U =11B.

144. Cperee BpeMs XKU3HH aTOMa B BO3OYKIEHHOM cocTosiHnu At ~10°° ¢. Tlpu
MepexoJie aToMa B HOPMaJIbHOE COCTOSTHUE UCITyCKaeTcs (POTOH, CpeaHss ITTMHA BOJTHBI
(1) kotoporo paBHa 400 Hm. OLIEHUTH €CTECTBEHHYIO MIUPHHY AA H3IydaeMoi
CIIEKTPAJILHOM JIMHUH, €CJTU HE TIPOMCXOJIUT €€ YIIUPEHHUS 32 CUET APYTUX MPOIIECCOB.

145, MoHOosHepreTHUeCKUl My4OK 3JIEKTPOHOB, MPOIIEAIINX YCKOPSIOIIYIO Pa3HOCTh
notreHuuanoB U = 20 kB, BBICBEUUBAET B LICHTPE 3KPaHA AIEKTPOHHOIYUEBOU TPYOKH,
niuHa Kotopoit | = 0,5 m, naTHO paguycom I = 1073 em. [Tonb3ysick COOTHOILIEHUEM
HEONPEIEeTEHHOCTEH, ONPEACIIUTh, BO CKOJIBKO pa3 HEOMPEIEICHHOCTh AX KOOPIUHATHI
9JIEKTPOHA HA SKpaHE B HANPABJICHUU, IEPIICHIUKYISIPHOM OCH TPYOKU, MEHBIIIE
panuyca I msiTHa.

146. Haiiti mocrosiuayto Ilnanka h, eciim u3BECTHO, YTO 37€KTPOHBI, BHIPHIBACMBIC U3
MeTaJlJla CBETOM C JUTMHOW BOJIHBI A3 = 3,6 MKM, TIOJTHOCTBIO 33JICPKUBAIOTCS PA3HOCTHIO
MOTECHIUATIOB Uy =6,6 B, a BBIPBIBAEMBbIC CBETOM C JJIUHOW BOJHBI Ay =(0,65 mrm —
Pa3HOCTBIO MOTEHIIUANIOB Uy =16,5 B.

147. HaiiTi yacToTy v cBeTa, BBIPHIBAIOIIETO U3 METaIa JIEKTPOHBI, KOTOPhIE
MOJIHOCTBIO 33/1EPKUBAIOTCS Pa3HOCTHIO NOTeHLMANOB U =3 B, eciu poToapdext
HAYMHAETCS TIPH JJTMHE BOIHBI cBeTa A = 0,5 MKM.

Pa3nes 6. OcHoBbl QU3NKH AP U IJIEMEHTAPHBIX 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. 3aKOHBI COXpPaHCHUA B MUPEC DJICMCHTAPHBIX YaCTHUII.

3anaum k pasaeny 6

152. Ha3zoBute cumBoianueckue 0603HaYE€HUS sIep U30TOMOB BOAOPO/IA U HA30BUTE
uX.

153. Hcnonb3ys cootHomenne Z=A/2, KOTOpOe CIPaBEATUBO /Ui MHOTHX JIETKHX
s7ep, ONPEACeITUTh CPETHIO 00BEMHYIO TUIOTHOCTH 3apsiaa spa.

154. Sapo Gepunns 4/ Be 3axBatiiio snekTpon u3 K-o6omoukn atoma. Kakoe sapo
obpasoBaiiock B pe3ynbTaTe K-3axBara.?

155. JlBa sipa remus o He CIMTHCH B OJHO SUIPO, M IIPH 5TOM OBUT BHIGPOLICH MPOTOH.

VYkaxuTe SApo KaKoro 3JeMeHTa 00pa3oBajioch B pe3yJIbTaTe TAaKOTO MPEBpAICHHS.

DuU3NYeCKHl IKCTIEPUMEHT

156. Kaxkune n3mepenns Ha3bIBAIOT MPSIMBIMUA, KOCBEHHBIMU, COBOKYITHBIMH ?
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157. B uem paznuume MeXIQy CHCTEMaTHYECKMMHM U CIy4alHBIMU IMOTPEIIHOCTIMU?
Kaxk o11eHUTh NOTrpeHOCTH 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, uto Bel pacnonaraere Habopom 4acToT cepuu banpmepa uznydeHus

aToMa BOJOpoOJa. Kak MoxHO OIIpCACIINTG JSHCPIrUl0 HOHHU3AIlMH aToOMa Bonopoz[a?
OI_IeHI/ITe MNOTPpCIIHOCTD TAKOI'O U3MCPCHHUA.

162. [Mpenoxkute  crmoco®  ompeneneHWss  IIMPHHBI  3alpelieHHOW  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 npuBeneH npumep 00pabOTKH IKCIIEPUMEHTATBHBIX TaHHBIX.

[TpoBepsieTcst aAeKBaTHOCTb JIMHEHHOM MoieH : Y=axX+h. OueHute BeTUUnHY a U
€€ CIy4ailHyIO0 MOrPEIIHOCTb.

40



Y4

12

10 4

ﬂj——v T T T T T T

T X T
b 0 20 40 60 80 100 120 140 160 X

>
>

166. HpI/IBeI[I/ITe OJICKTPUYCCKYHO CXEMY IJiI HU3MCPCHUS TEIUIOBOU MOIIIHOCTH,
BLIHGHHGMOﬁ Ha pEe3ucTopeC. HpOBCI[I/ITe HU3MCPCHHUA U OLUCHUTC ITOI'PCIIHOCTD.

167. B Bamem pacnopsokeHuun wumeeTcss (GU3MYECKHH MasTHUK ©  4ackl. Kak
OTIpPEICIIUTh MOMCHT HWHEPIMU MAasTHUKAa OTHOCHUTENBHO ocu BpamieHus? [IpoBemute
TaKkue u3MepeHus. 3anumuTe GopMyIry Ui pacyeTa pe3ysbTaTa U HOTPEHIHOCTH.

168. B Bamem pacnopsokeHUM uUMeeTCsl KPYTUIIbHBIA MasATHHUK U 4achl.. M3BecTHa
IIOCTOSIHHAsT KpYy4eHMsI ynpyroro mnojseca. Kak onpeaenuTs MOMEHT MHEPLUUHU Tejla
OTHOCUTENIbHO Tpou3BoJbHOU ocu? [IpoBenute Takue maMepeHus. 3anummte GopMyny
JUISL pacueTa pe3yibTaTra U MOTPEelIHOCTH.

169. OObsicHUTE, KaK MOXKHO pacIIUpUTh TMpeAesbl H3MEpPEeHUil rajabBaHOMETpA.
[TpuBenuTe 3NIEKTPUUECKHE CXEMBI.

170. Kakum o6pa3zom mpoBOAAT TpagydupOBKY MOHOXpOMATopa IO HSTATOHHOMY
cnektpy? Kakyio BenTMunHy Ha3bIBalOT pa3peliaromiel cnocoOHOCThI0?

171. JUis  Kakux HM3MEpeHuil HCHOJb3yeTcs ABJICHUE BpAILlEHUS IUIOCKOCTH
nossipuzanuu ceera? OObsCHUTE MPUHLUI pabOTHI MOJIIPUMETPA.

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 pelmeTKa MOXET CIYXHTb JUCHEPrHPYIOLINM
371eMeHTOM MoHoxpomaropoB?  [lpuBeaute Qopmyiny [uisl pacdeTra JJIMHBI BOJHBI.
3anuiute GopMyiy Ui pacuera HOrPpelHOCTH.

HpI/I ca4yc BHBK3aMCHA, CTYACHT IOJYy4acT JABa BOIpOCa MW 3aJdadyy U3 TICPCUHA,

MPUBCACHHOI'O BBIIIIC.

BpeM}I NMOATOTOBKHU CTYACHTA K YCTHOMY OTBCTY Ha BOIIPOCHI - 1O 45 MuH.

5. Meronnueckne Marepuajbl JJIsl ONpeae/IeHUs] NMPoOLeAypP OLECHHWBAHUS 3HAHMIM,

YMEeHHIl 1 HABBIKOB, XapaAKTEPU3YIOLIMX 3Tanbl POPMUPOBAHMS KOMIIETEHIIH.

HpOMG)KyTO‘IHaﬂ arrecrtalnud 10 JUCHUIUIMHE MTPOBOAUTCA B COOTBCTCTBUU C

tpeboBanusmu CTIT CTO CITOI' TU(TY) 016-2015. KC YK/IB Ilopsinok npoBeeHus 3a4€TOB U
HK3aMEHOB.
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