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1. Hepeqenb INIAHUPYEMBIX PE3YyJabTATOB oﬁyqem/m o AUCHHUIINHE, COOTHECCEHHBLIX C INVIAHUPYEMBIMHM peE3yJbTaTaMHU OCBOCHUSA

00pa3oBaTeJIbHOM POrPAMMBI.

B pesynbrare ocBoeHus1 00pazoBaTeIbHON MPOrpaMMBbl OakaiaBpraTa 0OyYaIOUIHIACS JOIDKEH OBJIAICTh CICAYIONMMHU PE3yIbTaTaMHi 00ydIeHHS

10 JUCHUILINHE:

Kon n nanmenosanue HanmenoBanue nnaukaropa JleckpunTopsl
obuienpodheccnoHanbHOM JOCTHXKEHUST  001IenpodecCHOHATbHBIX
KOMIICTCHIINH KOMHeTeHHI/Iﬁ
OIIK-1. 3HaTh:
- npu3HaKu uaeHTHudukauu Gusndeckux seienui (3H-1):
OIIK-15.. - OCHOBHBIC 3aKOHBI (DU3UKH, OTIMCHIBAOIITNE (PU3HUECKHUE SIBJIICHHUS U

CriocobeH y4uThIBaTh COBpEMEHHBIE
TEHJCHIINH Pa3BUTHUS TEXHUKUA U
TEXHOJIOTH B 00JIACTH TEXHOCPEPHOH

Unentudukamuss u  kiaccudukamms
(HU3HYECKUX MPOLIECCOB, MPOTEKAOIINUX

IPOILIECChl; OTPAHWYECHUS NPUMEHEHHS 3aKOHOB, OOJIACTH IPHIIOKEHHS
3aKOHOB (PM3MKHU B NPAKTUUECKO aesTenbHocTh (3H-2);

b Ha  o0bekrax  mpodeccHoHaIbHOM
0€301MacHOCTH, M3MEPUTEIILHON U YmMmeThb
. JeSITebHOCTH

BBIYHCIIUTEIbHON TEXHUKH, - WICHTHU(HUIMPOBATH U TPAKTOBATh OCHOBHBIE HAOIIOJaeMbIe
MH(OPMAIMOHHEIX TEXHOJIOTHIA IPH NPUPOHbIE U TEXHOT'CHHBIE ABJICHUS U 3D (EKThI ¢ MO3ULIUU
PELIeHNHN THIOBBIX 33124 B 00JIACTH dbyHIaMeHTaTBHBIX (PU3UIECKUX B3aUMOICUCTBHI (V-1)
po(heCCHOHATIEHON IEATENBHOCTH, Baaners :
CBA3AHHOI ¢ 3AIIUTOH OKpYKAtoTIeH - CIIOCOOHOCTBIO  KJIAaCCU(QHUIMPOBATh (U3MYECKHE SBICHHSA II0
Cpeabl N obecneyeHreM 0€30aCHOCTH Pa3IMIHBIM MTPU3HAKAM (H-l)
YeNIOBEKa.

OIIK-1.6. Omnpenenenne | 3HaTh: PU3NYECKUE OCHOBBI MEXAHUKH, (GU3UKHU KOJIe€OaHU U BOJIH,
OIIK-1. XapaKTePUCTHK (U3NYECKOTOo | SIEKTPUYECTBA U MAarHETU3MA, AIEKTPOJUHAMUKHY, CTATUCTUYECKON
Croco6eH YUUTEIBATE COBPEMEHHBIE nporiecca(sIBIeHHs), XapaKTepHOro Ui | pU3UKM U TEPMOJUHAMUKH, KBAHTOBOM (pr3HKH;
TEHCHIIN PA3BHTHS TEXHUKH 1 00BEKTOB npoQecCHOHATIBHON | YMeTh: pelaTh TUIIOBBIC 3a/1a4H, CBSI3aHHBIE C OCHOBHBIMH pa3/ieiaMu
TexHoMOrHi B 0GxacTH TexuochepHoii | ASATETPHOCTH, Ha OCHOBE | (pU3MKH, UCTIOIB30BAThH (I)I/I3I/£‘-I€CKI/IC 3aKOHBI IIPU aHAJIN3€ U PEeLICHUN

TEOPETUYECKOTO u | mpo6eM npodeccnoHanbHOM 1eATebHOCTH

0e3011acHOCTH, U3MEPUTENBHON 1
BBIYHCIUTEIHFHON TEXHUKH,
WHPOPMALIMOHHBIX TEXHOJIOTUH MTpH
peLIeHUH TUIIOBBIX 33134 B 00J1aCTH

9KCIICPUMCHTAJIbHOTO HCCJIEIOBaHUM.

Baaners :MeTomamu npoBeneHUs PU3HMUECKUX U3MEPEHUi, MeTogaMu
KOPPEKTHOH OLIEHKU MOTPEIIHOCTEN PH MPOBEICHUU (PU3UUECKOTO
JKCIIEPUMEHTA.




npodecCuoHaIBHON AEATENbHOCTH,
CBS3aHHOM C 3aIUTON OKPYKAIOIIEH
cpenbl 1 o0ecrieueHrneM 0e301TacHOCTH
YeJIOBEKa.

OIIK-1.

Crnioco0OeH yuuThIBaTh COBPEMEHHBIE
TEH/ICHIMH Pa3BUTHUS TEXHUKU U
TEXHOJIOTHH B 001acTn TexHOChepHOH
0e301acHOCTH, U3MEPUTEIBHON 1
BBIYUCIIUTEIBHON TEXHUKH,
UH(POPMALMOHHBIX TEXHOJIOTUH ITpH
PCIICHUH TUIIOBBIX 3a1a4 B O6HaCTI/I
npodecCuoHANIBHON AEATEHbHOCTH,
CBS3aHHOM C 3aIUTON OKPYKAIOIIEH
cpensl U obecrieueHrneM 0e301acHOCTH
YeJIOBEKa.

OIIK-1.7 Bsi6op 0a30BBIX (PU3UUECKUX
3aKOHOB JUIS peIleHHs 33134
npodeccHoHaIbHON AEATEIHHOCTH.

3HaTh:

-OcHOBHBIE 3aKOHBI (DyHITAMEHTAIBHON (PU3HKH,

OcHoBHBIE (PU3UUECKHE BETMYUHBI 1 KOHCTAHTBHI

Ymersn:

BBISABIATE COOTBETCTBUE SBJICHUS CYLIECTBYIONIEH 3aKOHOMEPHOCTH ITyTEM
NPUMEHEHHUS PA3TUIHBIX METOJIOB,

Baagers MeTogaMu MOJIETUPOBaHUS B 00JIaCTH 3HAHUH




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

Bb1.0.07 ®usuka

Mecto aucuumiandabl B OOIL.  Jlucummmaa «®uszuka» OTHOCHTCSA K 00s3aTeIbHOU
qactu® Bioka 1 «luctummmHbD) 00pa30BaTeIbHOM MPOrpaMMbI OaKaIaBpHaTa.

Nzyuaercsa: B ouHoit Gopme oOydeHHS - Ha MEPBOM Kypce, BO BTOPOM M TPEThEM
ceMecTpax;

OGBEM JIMCIHILINHBI COCTABISET 8 3.¢.2

®opmbl  mpoBexeHusi 3aHsTHiL.. CHCTEMATU3HPOBAHHBIC OCHOBBI  JUCLIUIUIMHBI
U3JlIararOTCd Ha 3aHATUAX JICKOUOHHOI'O THIIA. HOJIy‘-IeHHI:Ie SHAHUA 3aKpPCIUIAOTCA Ha
71a00paTOPHBIX U MPAKTHYECKUX 3aHATUAX. /I TEKyIero KOHTPOJIsl yCIEBAEMOCTH TPOBOISATCS
TEOPETUYECKHE KOJUIOKBUYMBI U  KOHTpOJIbHbIE paborel. CamocTositenpHas pabota
npeaycMaTpuBaeT padoTy ¢ y4eOHO-METOUUECKUM O0ECIICYCHUEM TUCIIMILIMHBI, BBITOJTHCHHUE
JIOMAIITHUX 33JIaHUH, COCTABJIICHUE OTYETOB K JJAOOPATOPHBIM paboTaM.

@opMa NPOMEeKYTOUYHON ATTECTANMH - SK3aMEH.
Kpatkoe coaep:kaHue TUCHUILINHBI:
Paznen 1 -Mexanuka.
Pa3zpnen 2 -DnekTpoMarseTusm.
Paznen 3 -Konebanust u Bonmubl. BosHoBas ontuka.
Paznen 4 - ®usnueckas TEpMOJIMHAMHUKA.
Paznen 5 -KBantoBas ¢usuka.
Paznen 6 -OcHOBBI pU3UKHU Apa U AIEMEHTAPHBIX YaCTHIL.
Pe3yabTaT M3ydeHusi AMCUMILIMHBI: CQOPMUPOBAHHOCTh (MM (OPMUPOBAHUE YACTH)
xkomneteHuu OIIK -1.

3. O0beM IUCHUIIMHBI.

Bun yuebHoit paboThl Beero,

i p 3E/akameM. gacoB

OO0mast Tpy10eMKOCTb 1M CHUILIHHBI 8/288

(3a4eTHBIX €ANHMI/ aKaJIEMUYECKIX YacOB)

KonrTakTHas padora ¢ npenogaBaresnem: 152
3aHATHS JIEKIIMOHHOTO THUIIA 54
3aHSATUS CEMUHAPCKOTO TUIIA, B T.4. 90

CEeMMHApBbI, MPAKTHUECKUE 3aHATUS 54
nmabopaTopHbIE pPabOTHI 36
kypcoBoe npoektupoBanue (KP wim KII)

! Onpenensercst yueGHbIM mI1aHOM
2 Ompepensercs yu4eOHbIM IIAHOM
¥ Onpenensercs yue6HbIM mianoM i P



Bun yaeOHO# paboThI

Bcero,

3E/akaneM. yacos

KCP 8
JpyTHE BUIBI KOHTAKTHOW PabOTHI
CamocrosTenpHas padbora 73

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

Kp, komioksuym

®opma npomexyrounoii arrecraumnu (KP, KIT, 3auert, sx3amen)

2 Jx3amena (63)
4. Conep:xanue QIMCHUIIHHBI.
4.1. Pa3zgenpl IMCOMILIMHLI U BUABI 3aHATHH.
3aHgaTus
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1. Mexanuka. 12 8 10 17

OIIK-1
2. DJIEKTPOMArHETU3M. 12 10 8 17 | OIIK-1
3. Konebanus u BosnHbl. BonHoBas onTHka. 12 12 10 17 | OIIK-1
4, ®dusnueckasi TEPMOJIUHAMHUKA. 4 4 17 OIIK-1
S. KBanToBas ¢usuka. 12 18 8 5) OIIK-1
6. OCHOBBI (DM3HKH A7pa U SITE€MEHTApHBIX 2 2 OIIK-1

YACTHII.




4.2 OcBoeHHe KOMIETEHIIUIl pa3aeJaMu TUCIUIIHHbI

Ne
n/n

Koa nunaukatopos
JTOCTHIKEHUS
KOMIIETCHIIUU

HanmenoBanune pasacia TMCHUIIINHBL

1.

OIIK-1.5,1.6,1.7

Mexanuxka.

2.

OIlK-15, 1.6, 1.7

DIEKTPOMArHETU3M.

OIlK-1.5,1.6,1.7

Kone6anus n Boianbl. BojiHOBas onTHKa.

OIlK-1.5,1.6,1.7

dusndeckas TEPMOAHAMUKA.

OIlK-1.5,1.6,1.7

KBanroBas ¢usuka.

OIIK-1.50I1K-1.5,

1.6,

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

1.7

4.3. 3ausaTud JEeKIMOHHOI0 THIIA.

Ne
paszena
JIUCITUILINHEI

HaunmenoBanue TeMbl
U KpaTKoe CoAep KaHue 3aHsATUS

O0neM,
aKaj.
Yacel

unoBannonHas
dhopma

1

MexaHuka
Kunemartuka.
XapaKTEPUCTUKHU

OCHOBHBIE KUHEMaTH4YECKUE
KPUBOJIMHEHHOTO JIBIKEHUSA:
CKOpOCTb u YCKOPEHHE. HopmanbHoe u
TaHIr€HIUAIbHOE YCKOPEHHUE. Kunematuka
BpalIaTeIbHOTO JIBWXKCHMS: VYTJIOBask CKOPOCTh U
YIJIOBO€ YCKOPEHHUE, UX CBS3b C JUHEWHOW CKOPOCTHIO
U YCKOPEHUEM

Chain-
npe3eHTanus

Mexanuka Jlnnamuka. laepuuaibHble CUCTEMbI
oTcuyera U nepsbiid 3aKk0H HeroTona. Bropoi

3ak0oH HeroroHa. Macca, UMILyJibC, cCuila. Y paBHEHUE
JIBIKEHUS MaTepUAIbHOU TOUKU. TpeTuil 3aKkoH
HrroToHa 1 3aK0H cOXpaHEeHHsI UMITYJIbCca. 3aKOH
BCEMHUPHOTO TATroTeHUsA. CHIIBI COPOTUBIICHHUSL.
MHTterpupoBanre ypaBHEHUM JBUKEHHUS, POJIb
HavyaJIbHBIX ycia0BUi. LleHTp Macc MeXxaHUYECKON
CUCTEMBI, 3aKOH JIBM)KEHUS IIEHTpa Macc.

Caaiia-
npe3eHTalUs

Mexanuka MoMeHT uMnyjabca. MOMEHT UMITyJIbCa
MaTepUanbHON TOUKH U MOMEHT MEXaHUYECKON
cucteMbl. MOMEHT cHITbl. 3aKOH COXPAaHEHUSI MOMEHTa
MEXaHUYECKOW CUCTEMBI. [IBI)KEHNE B MOJIE
LEHTPAJIbHBIX CHIL.

JIB

Mexanuka Jneprus. Cuna, paboTa U MOTCHIUATIbHAS
sHeprus. KoHcepBaTHBHBIE 1 HEKOHCEPBAaTHUBHEIC
cniel. Pabota v kuHEeTHYECKAast SHEPTHs. 3aKOH
COXpaHEHHUS MOJTHON MEXaHUYECKOW SHEPTUH B MOJIE
MOTEHIUANBHBIX chIl. CBSI3b MEKAY CUIIOH 1
MOTEHIMAIBHOUN 3Hepruen. ['panueHT ckanapHon
GYHKITUH.




MexaHuka

JAuHaMuKka BpamaTeJbHOr0 ABUKEeHUs. Y paBHEHUE
BpAaICHUS TBEPIOTO TeJia BOKPYT 3aKPEILICHHOM OCH.
MowmenTt unepuun. @opmyna Ilreitnepa.
Kunerndeckas sHEprus BpaIIaromerocs: TBEpAOro
Tena.

MexaHHuKa

PeasituBucTckas Mexanuka. [Tpunuun
OTHOCUTENFHOCTH U npeoOpa3oBanust [ amumest.
OKcrepuMeHTaNbHbIe 000CHOBaHMS CIIEIUAILHON
teopuu otHocutenbHOCTH (CTO). Ioctynarer CTO.
OTHOCUTEIIFHOCTD OOHOBPEMCHHOCTHU U
npeoOpazoBanus Jlopenmna. CokpaiieHne JUIMHBL 1
3aMCJICHUE BPEMCHU B JABMKYHIUXCSA CUCTEMAX
oTcuyera. PensTUBUCTCKUM UMITyJIbC. B3auMOCBs3b
Macchl ¥ 3Heprun. CTO u sinepHas 3HepreTuka.

Caaiin-
npe3eHTanus

JIeKTPOMATHETH3IM

3akoH Kynona. HanpspkeHHOCTB U TOTEHIIMA
AIIEKTPOCTATHIECKOTO OIS, Teopema 0 MUPKYIISAIIH.
Teopema I"aycca B uHTErpasibHOM hopme U ee
MIPUMEHEHUE IS pacueTa dIeKTPUIECKUX TOJIeH.
DIIEKTPUYECKOE MOJe AUMos. Junosb BO BHEITHEM
3IEKTPUIECKOM TOJIE.

Chnain-
npe3eHTanus

DJIeKTPOMATHETU3M .DJIEKTPOCTATUUECKOE TT0JIE B
Bemectse. [lomstprzanust TuaneKTpuKoB. CBSI3aHHBIC
3apsiabl. Bekrop anekTpuueckoro cMmenieHus. Teopema
l"aycca au1st 3J€KTpUUECKOTO MOl B BELIECTBE.
[IpoBOJHUKY B AJIEKTPUUYECKOM MOJIE.
DJIeKTpocTaTHIeCcKas 3aIuTa.

JIB

DJIEKTPOMATrHETH3M

IIpoBoaHNKH B 3JIeKTPHYECKOM moJie. PaBHOBecue
3apsAa0B B poBoaHKKe. OCHOBHAS 3a7a4a
IEKTPOCTATUKU MPOBOJHUKOB. DKBUIIOTEHIINAJILHBIC
MOBEPXHOCTH U CHWJIOBBIE JIMHUU 3JIEKTPOCTATHYECKOTO
IOJIA MEXIY IMMPOBOJJHUKAMHU. SHCKTpOCTaTI/I‘IeCKaH
3aniura. EmxocTh ITPOBOJHHUKOB U KOHIACHCATOPOB.
OHeprus 3apsHKEHHOT0 KOHAEHCaTopa.

DJIEeKTPOMATHETH3M

IlocTosinHBIH dIeKkTpHYecKknil TOK.CHia 1
TUIOTHOCTB TOKa. Y PaBHEHHE HETIPEPHIBHOCTH ISt
TUIOTHOCTH TOKa. 3akoH OMa B MHTETPaIbHON U
muddepennuanpHoi popmax. 3akoH xoyisa-Jlenna.
DNeKTpOABIKYIIasl CHJla HICTOYHKKA ToKa. [IpaBuia
Kupxroda.

JIB

DJIeKTPOMATHETU3M

MarnauToctaTtuka. BekTop MarHuTHON MHITYKIUH.
3akoH Amnepa. Cuna Jlopenna. [IBuxeHnue 3apsioB B
UIEKTPUYECKUX U MarHUTHBIX MOJIsIX. 3aKoH buo-




Casapa-Jlanmaca. Teopema o HUPKYISIHAHN (3aKOH
nostHOTO TOKa). Teopema ["aycca.

DJIeKTPOMArHeTH3M

DJIeKTPOMATHUTHASL HHAYKIUSI. Y paBHEHUS
MakcBesia. PeHOMEHOJIOTHS dJEKTPOMAarHUTHOU
uaaykuuu. [pasuio JleHna. YpaBHeHue
3NEKTPOMAarHUTHON MHAYKIMHA. CaMOUHTYKITHSL.
WunykTuBHOCTE cosleHouAa. PaboTa mo mepemenieHnto
KOHTYpa ¢ TOKOM B MarHUTHOM TI0JIe. DHEPTus
MarautHoro noist. Cuctema ypaBHeHH MakcBeria B
MHTErpanbHON popMe U PU3NIECKUN CMBICTT
BXOJISITIINX B HEE€ yPaBHEHMI.

JIB

Kose0anus u BoaHbl. BojiHOBasi onTHKAa:
I'apMoHuMYeckue Ko1ed0aHus pa3JaMIHON MPUPOABI.
Boanbl. [IpuMepb! koieOaTeNbHBIX ABHKCHUH
paznugHON (hr3uyeckoi mpupoasl. KomrekcHas
(hopMa mpeacTaBIeHIS TAPMOHHYECKUX KOJIEOaHHUI.
BekropHoe onrcaHue CIIOKeHHs KOJeOaHH.
BonnoBoe nBuxenue. ITnockas rapmonuueckas
BOJIHEL. JIJTHA BOJHBI, BOTHOBOE YHUCIIO, (ha3oBast
CKOPOCTbh. Y paBHEHHE BOJHBI. OTHOMEPHOE BOJIHOBOE
ypaBHeHue. [lonsgpusanys BojiH.

Caaiia-
npe3eHTanus

Kose0anus u BosiHbI. BosiHOBasi onTHKAa:
DIIEKTPOMAarHuTHas BOJIHA KaK PEIICHUE YPABHEHUI
Makcsemia. CBocTBa 3/1€KTPOMAarHUTHBIX BOJIH.
CKOpoOCTh pacpOCTpaHEHUs AIEKTPOMArHUTHBIX
BOJIH. DHEPIrHs JIEKTPOMAarHUTHBIX BOJH. OO0BEMHAs
IIJIOTHOCTDb SHEPTUU SJICKTPOMATrHUTHOI'O I1OJIA.
BexTop YMmoBa — [loiinTHHra. DneKTpoMarauTHas
IIPUPOJIA CBETOBBIX BOJIH.

KoJuae6anus n BoaHbI. BoJiIHOBAsl ONITHKA:

HNuTepdepennns BoIH. DIEKTPOMarHuTHas MPUPOa
CBETOBBIX BOJIH. MIHTepepeHINOHHOE TI0JIE OT ABYX
TOYCYHBIX UCTOYHUKOB. OnbiT FOHra. UnTepdhepomeTp
MaiikenbcoHa. MlHTEphepeHIrs B TOHKUX TICHKAX.

Kosne0anus u Bos1HbI. BosiHOBasi onTHKa:
Judpaxuus BoJH. [Ipunuun I'tolirenca-Openens.
Hudpaxnus OpeHens Ha MPOCTEHIIHNX MPErpaaax.
Hudpaxnus Opaynrodepa. Audpaxuus Opaynrodepa
Ha menu. JndpakunoHHas peleTka Kak
crnieKTpalbHBIN nprbop. [ToHsTHE 0 TONOrpaduIecKkoM
METO/I€ TIOIYYEHHsI U BOCCTAHOBJICHHS H300paKEHUH.

JIB

KoJse0anusa n BoaHLI. BoJiIHOBAsl OITHKA:

Hoasipuzauus BoJH. [lornomenue, 1ucnepcus,
paccesinne cBeta. Dopma u CTETICHD MOJISIPU3AITIT
MOHOXPOMATUUYECKHUX BOJIH. OnTHYecKas
anmzorporus. JBymydenpenomienue. OTpaxeHue u
MIPEJIOMJICHUE CBETA HA TPAHUILIC pa3jieia IByX
IUANEKTPUKOB. DEHOMEHOIOTHSI TOTJIOMICHUS U
ICTIepcuu cBeTa. PaccestHre cBeta

DeHOMEHOJIOTHYECKAS TEPMOTHHAMIKA.
TepMmoauHaMHUYECKOE paBHOBECHUE U TEMIIEpaTypa.
HyneBoe Hayano TepMOAMHAMUKHA. DMITHPHYECKAs
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TeMIeparypHas mkana. KBazucrarndeckue mporeccsl.
YpaBHEHHE COCTOSIHUS B TepMoauHaMuKe. OOpaTUMBIC
u HeoOpaTuMeble mporeccel. [lepBoe Havano
TEpMOJMHAMUKHU. TeIioeMKoCcTh. Y paBHeHHe Maiiepa.
M3oxopudecknii, 300apHIeCKIi, H30TCPMHUICCKHUH,
aarmabaTHYeCKUi TPOIIECCH B WACATbHBIX Ta3ax.
[TpeoOpa3oBanue TEIUIOTH B MEXaHMUYECKYIO PAOOTY.
Luxn Kapuo u ero ko3 uimeHT moneznoro
JeHCTBUS. DHTPOTIHSL.

MoJieKVJIsIDHO-KMHETHYeCKas Teopusi. /[aBieHne
ra3a ¢ Touku 3peHuss MKT. CBs3b TEIIOEMKOCTH C
YHUCIIOM CTeTeHe CBOOOIBI MOJIEKYJI rasa.
Pacnpenenenne MakcBemia MOJIEKYT HAECATBHOTO
rasa. JKCIepUMEHTaIbHOE 000CHOBAHKE
pacnpenenenust Makcpesuia. Pacnpenenenue
Bonsimana u 6apomerpudeckas Gpopmyna. SBneHus
nepenoca. Juddysus, TermionpoBoJHOCTS,
BHYTPEHHEE TPEHHUE.

JIB

KBanrtoBasi ¢puzuka. KBaHToBbIE CBOlicTBa
3JIeKTPOMATrHUTHOI'0 M3JIy4eHus. Teriosoe
U3ITydeHue 1 JroMuHecteHIus. CreKTpaabHbIe
XapaKTePUCTHKH TEIUIOBOTO U3ITyUYEHMsI. 3aKOHBI
Kupxroda, Credana-bonbiiMana u 3aK0H CMEIICHUS
Buna. A6comotHo uepHOoe Teno. Dopmyna Pemes-
xuHca u «ynpTpaduoneToBas kKaractpoda.
I'umotesa kBanTOB. ®opmyina [Tnanka. KBantoBoe
00BSICHEHHE 3aKOHOB TEIUIOBOT'O M3JTyYEeHHSI.

Caaiia-
npe3eHTanus

KBanrToBasi ¢du3uka. KBaHTOBBIE CBOlicTBa

3J1eKTPOMAarHMTHOI 0 u3aydenus. KopmyckynspHo-
BOJTHOBOM Jyann3Mm cBeta. @otodd ekt u apdexrt
Kowmmrona. YpaBuenue DWHIITEHHA )15
¢doroadpdexra. OnbiT borte. [{aBnenue ceera. DOTOHBI.

KBantoBasg pusuka. JieMeHThbl KBAHTOBOK

MeXaHuKH KopIycKysipHO-BOJIHOBOH Jyanu3m
MHUKPOYACTHII U €T0 3KCIIEPUMEHTAIBHOE
MOITBEPIKICHHE; TPUHLIMI HEOTIPEeIEHHOCTH;
BOJIHOBas! GYHKIMS, €€ PU3NIECKUN CMBICT,
CTaHJapTHbIE YCIOBUS; YCIOBHE HOPMHUPOBKH.

KBantoBasg pusuka. JieMeHThl KBAHTOBOK

Mexanukm Ypasuenue lllpenunrepa, onHomMepHbIe
KBaHTOBO-MeXaHW4YecKue 3afaun. [Ipeacrapienne
¢usnyeckux BenuuuH orneparopamMu. CoOCTBEHHBIC
coctosHusl. KBaHTOBaHME MOMEHTA UMITYJIbCA.
KsanToBsIil poTarop.

KBanToBasi ggmm(a. DeMeHTbI CIIEKTPOCKOIINMH.
KBanTOBO-MEXaHHYECKOE OIMMCAHUE AaTOMOB. ATOM
BOOOpOAA. BI:;IpO)KI[CHHBIC COCTOSIHHUA. PaCHpeI[CJ'ICHI/Ie

Chaiin-
npe3eHTanus
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IJIOTHOCTHU BEPOATHOCTU. YPOBHU U CHEKTPHI
MEOYHBIX MeTaiioB. CriiuH 3ekrpoHa. CrimH-
opOUTATEHOE B3aUMOIeHCTBIE. MeXaHUYESCKUI U
MarHUTHBIA MOMEHT MHOTO3JICKTPOHHOTO aToMa.
CrpoeHne aTOMOB U TIEpHOANYECKas CHCTEMa
xumuueckux 3nemenToB J[.M1.Mennaeneena.

Snepuasi huzuKa: 2

CocraB aTOMHOTO sizipa. XapaKTepHUCTHUKH Spa: 3apsi,
Macca, DHEPrus CBS3U HYKJIOHOB. BHIBI U 3aKOHBI
PaIMOaKTUBHOTO W3NMy4YeHHs. SIIepHble  peaxIum.
EcTtecTBeHHass W WCKYCCTBEHHas pPagHOaKTHBHOCTD.
dOyHIaMEHTaIbHBIE B3aUMOJCUCTBUS W OCHOBHBIC
KJIacChl ~ DJIEMEHTapHBIX  dYacTui.  YacTumsl U
antuyactunpl.  Jlentonel u  agponbl.  KBapku.
DJIEKTPOCIad0e B3aUMO/ICHCTBUE.

4.3. 3aHATHS CEMMHAPCKOIO THUIIA.

4.3.1. CemuHapsbl, NpaKTHYeCKUE 3aHATHS.

Ne

paszaena
JUCLIUILINHEI

HaunmeHoBaHME TeMBI
U KpaTKoe COoIep KaHue 3aHATHUS

O0beM,
aKaj.
Yackl

HMunoBamonnas
dhopma

1

Mexanuka. Knnemaruka. OCHOBHbIE KMHEMAaTUUYECKHE
XapPaKTCPUCTUKN KpHBOHHHeﬁHOFO JABWXCHUA: CKOPOCTh U
YCKOpPEHUC. HOpMaJ'IBHoe " TAaHI'CHIHUAJIbHOC YCKOPCHHUC.
Kunematnka BpalaTeJIbHOIr0 ABHUXKCHHUS.

3K

Mexanuka. /lMuHAMHMKA T@OCTYNATEJIbHOr0 JABUKECHHS.
3akonbl HpioToHa. MIMIysibC 4YacTHIBI M CHUCTEMBI YacCTHIL.
3aKOH COXPaHEHUs UMITYJIbCA.

Mexannka. JluHaMMKa BpamlaTeJbHOI0  JABHUKEHHS.
Mowment unepuuu. @opmyna llrelinepa. MoMeHT nmnysbca
TBEPJOrO Tejla. YpaBHEHUE BpAIEHUs TBEPIOrO Tejla BOKPYT
3aKpeIuieHHON ocu . KnHeTtnueckasi sHEprusi Bpallaroerocs

Mexanuka. JHeprusi. Cuna, pabota M TNOTEHUHMAJIbHAS
sHeprusi. KoHcepBaTHBHBIE W HEKOHCEPBATHUBHBIE CHIIBI.
Pabora u kuHeTH4YecKas SHEPTusi. 3aKOH COXPAHEHUS TTOTHOMN
MEXaHWYECKOW PHEPTHHU B 0JI€ TOTEHIUANBHBIX CHIL.

DJIeKTPOMATHETH3M.
Onekrpuueckoe mone. IlpuHiun cyneprosuiuu. Pacuer
HANPSHKEHHOCTH JIEKTPOCTATUIECKHX TIOJEH.

DJ1eKTPOMATHETH3M.

IToTenuuan mosyis. BeryucieHre MOTEHIIHAIOB 3JICKTPUUCCKUX
MOJIEN.
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Ne O0BeM,
HaumeHnoBanue TeMbl MHaHoBanoHHast
pasnena aKaJ.
U KPaTKOE COJICPIKAHUC 3aHSATHUS hopma
JTACITATIINHEI Jachl
2 JjekTpoMaruHeTusM. 3akoH bumo - CaBapa - Jlammacy 2 HHTepakTHBHOE
[TpuHIUT Cynepo3uIny. 3aHSTHE
«Konkypc-
COPEBHOBAHHE)
2 DaekTpoMarHeTusM. JlelicTBUE MarHUTHOTO IO H 2
MPOBOJIHUKHA C TOKOM W JBIXKYyIuecs 3apsansl. Cuna Ammeps
Cuna Jlopenua.
2 Mexanunka. DiaekTpoMaruetu3M. KonrponarHas padoTa 2
3 . 2 3K
KoJjieoanus u Boanbl. BotHOBast onTuka. MaeansHbiin
rapMoHHYECKni ocmusiTop. CroskeHue KojaebaHuil.
YpaBHeHHE U XapaKTEPUCTHKH BOH. DJIEKTPOMArHUTHBIE
BOJIHBI
3 Koye0anusi 1 BoiHbL. BoiHOBasi onTHKA. 2
WuTepdepennus cera. UaTEpdepomeTps.
3 KoJsie0anusi M BoJiHbl. BoJIHOBasi o THKA. 4 T
Hudpakuus ceera. Meton 30n Openens. udpakunonnas
pelreTka Kak CrieKTpabHBIN PUOOp.
3 KoJie6anusi u BoJiHbI. BoJiHOBasi onTHKA. 2
ITonapuzanus ceera. 3akoH Maitoca.
3 KoJie6anusi u BoJiHbI. BoJiHOBasi onTHKA. 2
KonTponbHas padora.
4 Dusnyeckas TePMOIUHAMUKA. /[aBJIcHHE Ta3a ¢ TOUKH 2

3peanst MKT. CBsI3b TETIIOEMKOCTH C YHUCIIOM CTEIICHEH
CcB0O0OTBI MOJIEKY Ta3a. [IpeoOpa3oBanue TETIOTH B
MexaHndeckyro padoty. [ukn KapHo u ero koaddurimeHt
MOJIE3HOTO JIEHCTBHS. DHTPOMUS.
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Ne O0BeM,
HaunmeHoBaHIE TeMBI MNuanoBanmonnas
pasnena akaj.
U KPaTKOE COJICPIKAHUC 3aHSATHUS hopma
JUCLIUILINHEI 4ackl
4 Duzunyeckas TepMoanHamMuka. Pacnipenenenre Makceiia 2
MOJIEKYJI UCATHLHOTO Ta3a. DKCIePUMEHTAIbHOE
obocHoBaHue pacnpezeneHus Makcpemia. PacnipeneneHue
Bbonpimana u 6apomerpudeckas popmyna.
5 KBanToBas onTuka. TemioBoe u3ny4eHue. 2 3K
Xapaxktepuctuku. OcHOBHbIE 3ak0HBI. Dopmyna [Tnanka
5 KganroBas ontuka. Dotorddexr. dpdpext Komnrona. 2
5 OcHOBBI KBAHTOBOMH MEXaHHKH. 2
Bonns! ne bpoitns. CooTHoleHre HeonpeaeIeHHOCTEN.
5 OCHOBLI KBAHTOBOH MEXaHHUKH. 2
BonnoBas dhyHKIms, e€ GU3NIecKuil CMBICHT; CTaHAapTHBIE
YCIIOBHS; YCIIOBHE HOPMHUPOBKH. Y paBHeHue [lIpenunrepa
5 OCHOBLI KBAHTOBOH MEXaHHUKH. 2
OpnHOMeEpHBIE KBAHTOBO-MEXaHH4YecKue 3a1a4u. CTyleHb,
Oapbep.
5 OCHOBBI KBAHTOBOH MEXaHHKH. 4
OnHOMEpHBIE KBAHTOBO-MEXaHUYECKUE 3a/1a4H.
IIpssMoyrosibHast MOTEHIMANbHAS sIMA.
5 OCHOBBI KBAHTOBOH MEXaHHKH. 2
MexaHHYeCKUi 1 MATHUTHBIE MOMEHT MHOTORJIEKTPOHHOTO
aToMa. 3acTpoiika 3JIEKTPOHHBIX 000I0YEK.
5 OCHOBBI KBAHTOBOH ONNITHKH M KBAHTOBOI MEXaHHKH. 2

KontponbHas padora.
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Ne O0BeM,
HanmenoBanue TeMbl MHHOBanoHHas
paszena aKas.
U KpaTKOEe COACp)KaHUe 3aHATHS ¢dhopma
JUCTIATUTAHBI Yackl
6 OCHOBBI s1/1epHO# GU3MKH U PU3MKH IJIeHMEeHTAPHbIX 2
YaCTHUIL
4.3.2. JlabopaTopHbIe 3aHATHSI.
No O6mwem, | [Ipumeuanue
HanmMeHnoBanue TeMbl
pazzena aKas.
U KpaTKOe COJCpIKaHNe 3aHATHS
JUCTIATUTAHBI Yackl
1 Mexanuka. Jlexyus: «OCHOBHBIE CBelleHUS 00 00paboTKe 2
M3MEPEHUH B (PU3UUECKOM MPAKTHKYME)
XaHUKa. BrimonHenue i TOPHOH TBI TI
1 Mexanwnka. BeimonaeHnne nadopatopHoii pabo 0 2
BBIYMCIICHUIO TOTPELIHOCTEN
1 Mexanuka. Beinonnenue 1abopaTopHON pabOThI 1O 4
MeXaHUKe
1 Mexannka. KomtokBuym 2
2 DJIEKTPOMATHETH3M. 8
Brimonnenne 3-x 1abopaTopHBIX paboT MO AIEKTPOCTATHKE
U TIOCTOSTHHOMY TOKY
OnektpomarueTusM. Komnoksuym 2
3 Kosiebanus v BosiHbI. BOHOBAs ONITHKA. 8
BeinonHeHre TpEX 1ab0paTOPHBIX paOOT MO BOTHOBOM
OTITHKE
3 KoneGanus u BosHEL. BotHOBas onTHKa. 2
KonnokBuym no BOJIHOBOM OINTHKE
5 KBanToBas onTtuka. Brimonnenue 2-x 1abopaTopHbIX padoT 6
10 KBAHTOBOM OIITHKE U CIIEKTPOCKOITNH
4.4. CamocTosiTe/IbHasA padoTa 00yYAKIIUXCS
Ne OO0newMm,
paszeina IlepedyeHs BOIIPOCOB I akas. dopma
JUCHUTUIMHBL | CAMOCTOSATEIBRHOTO U3YUEHHUS 4achl KOHTPOJIS
1 MexaHuKa . J[BikeHune Tel ¢ nepeMeHHoi maccoit. | 38 VeTnbli
JIBrmkeHHE B TIOJI€ IIEHTPAIbHBIX CHII. 3aKOHBI ornpoc
Kemrepa. CronkHoBeHMS Ten.  Heympyroe u
a0COIIIOTHO YIPYro€ CTOJIKHOBEHHE.
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2 OnekrpomaraeTn3M. [IpaBuna Kupxroda. J[Bmwkenne
3apsKCHHBIX YaCTHI] B 3JICKTPUICCKUX U MarHUTHBIX | 30

noysix. Dddext Xoia u ero mpuMeHeHue. YcTHBII
JlnaMarHeTHKY, TapaMarHeTHKH U (eppOMarHeTHKH. orpoc
I'pannuHbIC yCIIOBHS HAa IOBEPXHOCTH pa3jesa JIByX
MarHeTHUKOB,

5 5
KpanToBas dhuzuka. OMHOMEPHBIH TOTCHITHAIBHBIH VcTHBII
nopor u 6apbep. CHeKTpbl MOJIEKYI ompoc

4.5. TeMbl KOHTPOJBHBIX Pa0OT.

Konmponvnas paboma Nel. Mexanuka._DIeKTpOMarHeTu3M.
Konmponsnaa paboma Ne? . Konebanvst v BonHsl. BonHOBas onTuka.

Konmponvnasa paboma Ne3. OcHOBBI KBAHTOBOT ONTHKH KBAaHTOBOI MEXaHHKH.

5. Hepeqeﬂb yqeﬁﬂo-MeTozmqecxoro odecrneyeHUs IJIs1 CAMOCTOATEILHOM paﬁoTbI
oﬁyqamu{nxcﬂ Mo AUCHMUIIJIMHE.

Metoanyeckre yKazaHus sl 00y4JaroInuXcs 0 OPTaHU3aIMd CaMOCTOSTEIBHON paboTHI
[0 JUCUMIUIMHE, BKJIIOYas IlepeuyeHb TEM CaMOCTOATENbHOM paboThl, (OpMBI TEKYyILEro
KOHTPOJIA 1O AUCHUINUIMHE H TpC6OBaHI/I$[ K HUX BBIIIOJHCHUIO PAasMCIICHLBI B BJIGKTPOHHOI\/'I
MH(pOpPMallMOHHO-00pa30BaTEIbHON cpene CIIoI' TU(TY) Ha caifre:
http://media.technolog.edu.ru

6. DoHJ 01IEHOYHBIX CpeacCTB 1Jisl MIPOBECACHUSA l'lpOMe)KyTO‘IHOﬁ aTTeCTallumn

CBOEBpEeMEHHOE BBINOJIHEHHE OOYYAIOUIMMCS MEpONPHUITUNH TEKYLIEro KOHTPOJIsS
MO3BOJIIET MPEBBICUTH (AOCTUTHYTh) MOPOTOBBIM YpPOBEHb («YAOBIETBOPUTEIHHO») OCBOEHUS
IIPEyCMOTPEHHBIX 3JIEMEHTOB KOMIIETEHIIAH.

Pe3ynbTaTthl OUCHUIUIMHBI CYUTAIOTCS JOCTUTHYTBIMH, €CIU IS BCEX DJIEMEHTOB
KOMIIETEHIIMH MPEBBIIIEH (JOCTUTHYT) IIOPOTOBBIH YPOBEHb OCBOEHHS KOMIIETEHIIMM HAa JAHHOM
JTarne.

[IpomerxyTouHas aTTecTanus Mo AUCLHUILUIMHE IPOBOAUTCS B JOpME 3K3aMEHOB.

IIpu cnaue sk3aMeHa, CTYAEHT IOJIy4aeT TPH BONPOCA U3 MEPEUYHs] BONPOCOB, BpeMs
MOJATOTOBKU CTYJEHTAa K YCTHOMY OTBETY - A0 45 MuH.

IIpumep BapraHTa BOIPOCOB HA HK3aMEHE:

Bapuant Ne 1
CBf3b MeKIYy CWJION U MOTeHIUATbHOI dHeprueil. I'pagnenT ckansapHoii pyHKknuum.

ﬂpﬂMOJ’IHHeﬁHOI‘O NMPOBOAHUKA C TOKOM.

3. bBeckoHeuyHasi IJIOCKOCTh HeceT 3apsajal, PpaBHOMEpPHO pacnpeneﬂe}muﬁ

HAMPAKCHHOCTH 3JEKTPUYIECKOI0 IMOJHA Yepe3 3TOT KPYyT.

3akon bno — Caapa — Jlanjiaca U ero npuMeHeHHe K pPacyéTy MATHUTHOIO MOJIA

NOBEPXHOCTHOH maoTHOCTHI0 1 MKK/M’, Ha HEKOTOPOM PACCTOSIHHM OT ILIOCKOCTH
napajuieJibHO eil pacnoJiokeH Kpyr paguycoM 10 cM. BoIUMCIHTH NOTOK BeKTOpa



http://media.technolog.edu.ru/

@DOHJ OLIEHOYHBIX CPEJCTB MO AUCUMILIMHE npezacTasieH B [Ipunoxenun Ne 1

PGSYJ'IBT&TBI OCBOCHHUA JUCHUIUIMHBI CUYHTAKOTCA JOCTUTHYTBIMH, C€CJIU IJId BCEX
9JICMCHTOB KOMHGTGHHI/Iﬁ AOCTHUTHYT HOpOFOBI)II\/JI YPOBCHb OCBOCHHUA KOMIICTCHIHWHW HAa JAHHOM
OTall€ — OLCHKAa «yAOBJICTBOPHUTCIBHOY .
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7. IlepeyeHb y4eOHbIX U3aHU, HEOOXOAMMBIX JJIS OCBOEHMSI JUCUMUIIIIMHbBI.

a) TIeyaTHbIC U3TaHUs

1.

10.

11.

Cagenwes,l.B. Kypc o6mieit pusuku : yaebnoe nocobdbue : 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,11.B. Kypc o6mieii pusuku : yaebHoe mocobue : B 4-X kH. T. 2 . DIeKTpu4ecTBO U
maraetusm / U. B. CaBenbeB. - 5-¢ uz., 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. CaBenbeB. - 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 ; Kpacnonap: 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. : mi. - (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 : Jlansb, 2008. - 235 c. - (YueOHuKH
it By30B. CrierianbHas 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: Jlans, 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. Xorynuona, B.B. bnarosemenckuii, b.b. bonmotos, B.H.
CkoOeneB ; MunucrepctBo o0Opa3oBanus u Hayku Poccuiickoit ®enepaunu, CaHKT-
[leTtepOyprckuii  rocyJapCTBEHHBIM  TEXHOJNOTHUYECKUW  WHCTHTYT (TeXHUUYECKUI
yauBepeuteT). Kadenpa odmeit ¢usuku. — 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-IlerepOyprckuit rocynapcTBeHHBIN
TEXHOJIOTUYECKUN MHCTUTYT (TexHuueckuil yHuBepcurter). Kadenpa obmeit ¢usmku. —
Canxkr-IlerepOypr: CIIGI TU(TVY)., 2015. — 18 c.

bnarosemenckuii, B.B. MccnenoBanue CHEKTPOB MOTJIOUIEHUS] PACTBOPOB OPraHUYECKHUX
MOJIEKYJI. METOJMYECKUe yKazaHus K jJabopaTopHoil padote Ne 90 / B.B. brnarosemenckuti,
A.B. benskos, C.B.Xorynnosa; MunHucrepctBo o0pa3oBaHuss U Hayku Poccuiickoit
Oenepannn, Cankr-IlerepOyprckuii  rocyJapCTBEHHBIH — TEXHOJOTUYECKHH  HHCTHTYT
(texunueckuii  yHuBepcurter). Kadenpa oOmei ¢m3uku. — Cankr-IlerepOypr:
CIIoI' TU(TY)., 2015. - 26 c.

AepmmHa, ['.I'. M3yuenue aucnepcuu cBeTta B BElIECTBE : METOIHMYECKHE 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 HWHCTUTYT (TexHWYeckwii yHuBepcurer). Kadempa
obmeit ¢uszuku. — Cankr-IlerepOypr: CIIOI TU(TY)., 2014. — 18 c.

Janunsuenko, B. I'. Omnpezaenenne oTHOLIEHUS 3apsijia 3JIEKTPOHA K €r0 Macce ¢ MOMOIIbIO
MarHeTpoHa : METOJUYECKHE yKa3aHus K JlabopaTopHoi padore Ne 33 / B. I'. JlaHunp4eHko,
JI. H. KaypoBa ; MunuctepcTtBo oOpa3oBanus u Hayku Poccuiickoit ®@enepammu, CaHKT-
[lerepOyprckuif  rocyJapCTBEHHBI  TEXHOJOTHYECKUM AHCTUTYT (TexHUYECKUI
yauBepcuteT). Kadenpa odmeit ¢usuku. — Cankr-Ilerepoypr: CITIOI' TU(TY)., 2014. — 21 c.

bonoros, b.b. fIBneHus 35IeKTPOMAarHUTHONM MHAYKLHMHM U CAMOMHIYKIUU . METOJUYECKHE
ykazaHus K nmabopatopnoit padore Ne 39 / b. b. bonoros, A. B. bensikos, O. I1. llycTposa ;
MunucrepctBo obOpazoBanuss U Hayku Poccuiickoii @enepanuu, Cankt-llerepOyprekumii
rOCYy/IapCTBEHHBI TEXHOJOTHYECKH HMHCTUTYT (TexHuueckuili yHuBepcurterT). Kadempa
obuieit ¢usuku. — Cankr-IlerepOypr: CIIGI TU(TY)., 2014. — 23 c.

Kepnooii, A.M. HM3Mepenue HATUHBI CBETOBOW BOJHBI MPU IMOMOIIU AU(PPAKIIHOHHON
peIIeTKH : METOJUYECKHEe yKa3aHus K J1abopaTopHoii pabote Ne 54 / A. U. 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 TEXHOJOTUYECKUN WHCTUTYT (TexHuueckuit yHuBepcuteT). Kadenpa
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. IllyctpoBa, B.B. bmarosemienckuii ; MunucrepctBo
oOpazoBanus u Hayku Poccuiickoii @enepaunn, Cankr-IlerepOyprckuii rocyaapcTBEHHBIH
TEXHOJIOTMYECKUM HMHCTUTYT (TexHHueckud yHuBepcuteT). Kadenpa oOmeit ¢usuxu. —
Cankr-IlerepOypr: CIIGI TU(TY)., 2013. — 22 c.

Yuobucos, A.I'. OnpeneneHre ropu30HTAIHHON COCTABJISAIONIEH MAarHUTHOTO TOJs 3eMIIH :
Mertoanueckue ykazaHusi Kk jJabopatopHoit padore Ne 31/ A.I'. Yubwucos, JI.H. Kaypona,
O.I1. OlyctpoBa, B.B. ; MunucrepctBo oOpa3oBanusi u Hayku Poccuiickoit @enepanuu,
Cankr-IlerepOyprckuif  TOCYyJapCTBEHHBI TEXHOJOTUYECKUN MHCTUTYT (TEXHUYECKHI
yauBepcureT). Kadpenpa obmeit ¢pusuku. — Cankr-IlerepOypr: CIIGI TU(TY)., 2013. — 18 c.

XotyHuoBa, C.B. M3yyeHue 3aKOHOB TEIUIOBOTO M3JIyYEHHMs] METOIMYECKHE YKa3zaHHUs K
naboparopuoit padore Ne 58/ C.B. Xorynnosa, B.B. bnarosemenckuii, B.H. CkoberneB ;
MunucrepctBo oOpasoBanusi U Hayku Poccuiickoit ®enepanun, Canxt-IlerepOyprekuit
rOCyJapCTBEHHBIN TEXHOJIOIMYECKHM MHCTUTYT (TexHuueckuid yHuBepcureT). Kadenpa
oOmeit ¢m3uku. —  Camkr-Ilerepoypr:  CIIGI'TU(TY)., 2012. - 21 c.

XotynnoBa, C.B. M3ydyeHue »JIEKTpOCTAaTHYECKHX IOJEeH Ha Mojenu . Meronudeckue
yKazaHus K 1aboparoproit padore Ne21 / Xorynnosa C.B.,bnarosemenckuii B.B., CkoOenes
B.H. ; MunucrepctBo o0pazoBanuss u Hayku Poccuiickoii @enepanuu, CaHKT-
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20.

21.

22.

23.

24,

25.

26.

27.

28.

[TerepOyprckuii  TOCYyJapCTBEHHBIM  TEXHOJOTHYECKMH  HMHCTHUTYT  (TEXHUYECKHUH
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 : Yae6Hoe nocodue mis BTy30B / A.A. etnad, b.M. SBopckuii.
— 10-e um3n., crep. — Mocka:: Academia, 2015. — 720 c. . - (Beicuiee obpa3oBanwue). -
ISBN 978-5-4468-2291-1

WBanos, A.Jl. MonekymnspHas ¢puzuka: MeToaudyeckue yKazaHus K J1a0opaTOpHbIM paboTam /
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 TeMreparypbl HUTH JIAMITBl HAKAIWBAHUS | METOIUYECKHE
ykazaHus K jaboparopuoii pabore Ne23/ T.A. dyanukosa, B.b. Ocrames ; MunuctepcTBo
oOpa3oBanus u Hayku Poccuiickoii @enepauun, Cankr-IlerepOyprckuii rocyaapcTBEHHBIM
TEXHOJIOTUYECKU HHCTUTYT (TexHuueckud yHuBepcuteT). Kadenpa oOmeit  ¢dusuku. —
Cankr-IlerepOypr: CIIGI TU(TY)., 2011. — 10 c.

JynnukoBa, T.A. UnTepdepeniius cBera B TOHKUX IUIeHKax. 1lojgockl paBHON TOJIIMHBIL.
Konbua HeloToHa : Meroanyeckue ykasaHusa K jabopatopHoil padore / T.A. JlyaHukosa,
B.b. OcrameB ; MunucrepctBo oOpa3oBanusi u Hayku Poccuiickoit @enepannu, 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 TEXHOJOTMUECKUH WHCTUTYT (TexHuueckuit yHuBepcuter). Kadempa
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. bemskos O.II. Ilycrposa ;
MunucrepctBo obpazoBanusi U Hayku Poccuiickoin @enepanuu, Caskt-llerepOyprekumii
TOCYJAPCTBEHHBIN TEXHOJOTMYECKU HWHCTUTYT (TexHuueckuit yHuBepcuteT). Kadenpa
obmeit ¢usuku. — Cankr-Ilerepoypr: CIIOI' TU(TY)., 2014. - 23 c. :

MexaHnKa MOCTynaTeJIbHOTO U BpalllaTeIbHOTO IBHXKEHUS : yueOHoe nocodue / O. I1.
[Myctpona ,A.B. bensikos, A.J] . 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 kojebaTebHOro ABIKEHUS | yueoHoe nocodue / Y. A. Kysinos, A.B. bensikos,;
O.I1. UlyctpoBa, A.Jl. IBanOB ; MuHHCTEpCTBO 00pazoBaHus U HayKu Poccuiickoit
Oeneparun, Cankt-IlerepOyprekuii rocy1apCTBEHHBIN TEXHOIOTHYECKUNH HHCTUTYT
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29.

30.

31.

32.

33.

34.

35.

36.

(texanueckuii yausepcuret). Kadenpa odmeit duszuku. — 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. brnarosemenckuii, B.H. Cxobenes ;
MunucrepcTBo 0oOpa3oBanus u Hayku Poccuiickoit @enepannu, Cankt-IlerepOyprekuit
rOCY/IapCTBEHHBIN TEXHOJIOTHUSCKUN HHCTUTYT (TeXHUUecKuil yauepcuteT). Kademnpa
obmeit ¢usuku. — Cankr-IlerepOypr: CIIOI TU(TY)., 2017. - 21 c.

N3yuenne cnextpa 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(TY)., 2017. - 17 c.

HIycrposa O.I1. I'pagynpoBka monoxpomaropa : Ilpaktukym / O. I1. lllyctpoa, A. B.
benskos, A. /. IBanoB ; MunucrepcTBo 00pazoBanus u Hayku Poccuiickoit @enepanum,
Cankr-IlerepOyprckuii rocyaapCTBEHHbIH TEXHOJOTMUECKUN MHCTUTYT (TEXHUYECKUN
yauBepceuteT). Kadenpa obmet 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. BormHossie mponecchl : OcnoBHbIe 3akonbl / U.E. Uponos. — 2-e uza., 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. KanroBast ¢pusuka : OcnoBHble 3akoHbl / U.E. Uponos. — 2-e uzn., mom. —
Mocksa: BUHOM. Jlabopatopus 3nanuii, 2004. — 256 c. - ISBN 5-94774-058-3

Uponos, U.E. Dnextpomaruerusm : OCHOBHbIE 3aKOHBI: yueOHOe nocodue st 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 ; Mununcrepctso o6pazoBanus U Hayku Poccuiickoit
®enepanun, Cankt-IlerepOyprckuii rocy1apCcTBEHHbIH TEXHOIOTHYECKUN HHCTUTYT
(texnuueckuit yauepcurer). Kadenpa obmei ¢uzuxu. — Cankr-IlerepOypr:
CII6I'TU(TY)., 2019.-18 c. //CIIOI' TU. DnexktpoHHast 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. Xorynuosa, B.B. bnarosemenckuii, b.b.
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Bonoros, B.H. Ckobenes ; MunucrepctBo obpa3oBanus U Hayku Poccuiickoit
Oenepanun, Cankt-IlerepOyprckuii rocy1apcTBEHHBIN TEXHOJIOTHYSCKUNA HHCTUTYT
(rexuuueckuit yauBepcuter). 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. XoryHuoBa, 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 1aboparopHoit padore Ne 90 /
B.B. bnarosemenckuii, A.B. benskos, C.B.XoTyHuoBa; MuHucTepcTBO 00pa3oBaHus
u Hayku Poccuiickoit @enepanuu, Cankt-IleTepOyprekuii rocyaapcTBeHHBIM
TEXHOJIOTUYECKUM HHCTUTYT (TexHU4eckuil yausepeuteT). Kadenpa obmein ¢puzuxu.
— 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 qucnepcun cBeTa B BEIIECTBE | MeToauYecKne yKa3aHust
k maboparopnoit pabore Ne 68 /I".I'. Apepmnna, A.B. bensikos, O.I1. Hlyctposa ;
MunuctepctBo 006pazoBanus u Hayku Poccuiickoit denepanuu, CaHKT-
[TeTepOyprckuit rocy1apCTBEHHBIN TEXHOIOTHYECKHI HHCTUTYT (TEXHUYECKHI
yHuBepcuret). Kadenpa obmeit ¢uzuku. — Cankr-Ilerep6ypr: CIIGI TU(TY).,
2014.-18 c. //CII6I ' TU. DnexTpoHHas 6ubnuorexa.-
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.
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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
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. Tiporpammuoe oGecnedenne’.
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 o0ecredyeHHe OCBOeHHMsl JAUCHUILVIMHBI B Xo0[e
peasuzanum 00pa3oBaTeIbHOM IlpOl“paMMble.

5 B paznaeine 0T06pa)KaIOTC$I KOMIUICKTBI JIMIOCH3HOHHOI'O U CBO60,HHO pacrnpocTpandaeMoro mnporpaMmmMHOro
06€CHC‘IGHI/IH, B TOM YHUCJIC OTCYECTBECHHOI'O IMPONU3BOJACTBA, HCO6XO,HI/IMOI‘O JJIA obecneueHus JUCHUITIIINHBI
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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.

6 . .

B paszmene oroOpaskaeTcsi COCTaB NOMELICHUI, KOTOpPBIE NPEACTABIAIOT CO00I ydeOHbIE ayAUTOPUH IS
NPOBEICHUs YYeOHBIX 3aHSITHI, IIPEIyCMOTPEHHBIX 00pa30BaTEIbHON MPOrpaMMOi 10 JUCIUIUIMHE, OCHAICHHBIC
000pyIOBaHUEM M TEXHHYECKUMHU CPEJICTBAMH 00yUEHHUsL.
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ITpunoxenue Ne 1
K paboueii mporpamMme TUCIIATLTAHBI

DoH/1 OLIECHOYHBIX CPEACTB
AJIsl IPOBe/IeHUs POMEKYTOUYHOI aTTecTaluu 1o

JUCHHUILINHE «Du3nKa

1. Tlepeuyenb KoMIeTEeHUHIA U ITANOB UX (OPpMHUPOBAHUS.

WNHupeke
8 Conepxanue’ Aran GpopMUpoBaHUS
KOMITETCHLIUU
OIIK-1 Crioco0eH yYuThIBaTh COBPEMEHHBIC TCHACHIINHA Pa3BUTHUS MIPOMEKYTOUYHBIN

TEXHUKU U TEXHOJIOTHIA B 00JacT TexHochepHou
0€30MacCHOCTH, U3MEPUTENILHON U BHIYMCIUTENIBHOM
TEXHHUKHU, UHPOPMAIIMOHHBIX TEXHOJIOTUH MPU PEIICHUN
TUTIOBBIX 337124 B 00acTu npodecCuoHATBHOM
JIeATEIbHOCTH, CBI3AaHHOMW C 3aIIUTON OKPYXKAIOIEH CpeIbl
u obecrieueHneM 0€30MTaCHOCTH YeJIOBEKA.

7 o
7KupubiM mpudTOM BBIIEIIETCS Ta YaCTh KOMIIETEHIMH, KOTopas (GopMupyeTcs B XOJ€ M3Y4YCHHS JAHHON MUCIMIDIMHBI (€CIM KOMIIETEHIHS OCBAaMBAETCS IMOJIHOCTBIO, TO

(parMeHTHI HE BBIICISIOTCS).
® Sran hopmupoBanns KommeTeHIMK BhIGHpaeTcs 110 11. 2 PITJI 1 yueGHOMY miaHy (HavaubHBI — eCIIM HET TPEANIECTBYIONIMX ANCIHILIHH, HTOTOBBIA — €CITH HET MOC/IEIyOMIHX

JTUCTIHTUIAH (WM KOMIETEHINA He popMupyercs B Xoae mpakTuku wik [ 1A), mpoMeXyTOUHEIH - BCe APYyTHE)
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B pe3ynbraTe ocBOeHMsI 00pa3oBaTENIbHON IpOrpaMMbl OakaiaBpuaTa 00y4YarOUIUIiCs TOJKEH OBJIA/IeTh CIEAYIOUIMMU Pe3yJibTaTaMu 00ydeHHs

10 JUCHUILINHE:.

2. Iloka3aTein M KpUTEPUH OLIEHMBAHUSA KOMIICTEHIUH HA PAa3JIMYHBIX ITanax ux GopMHUpPOBaAHNS, IIKAJIA OLCHUBAHUSA
Kon u HaumeHoBaHue HHAUKATOPA [Tokazarenu Kpurepuit YpoBHU CHOPMUPOBAHHOCTH
JIOCTUKEHHSI KOMIIETEHIIMH C(OPMHUPOBAHHOCTH | OLEHUBAHUS (onmcaHue BRIPa)KEHHOCTH IECKPUIITOPOB)
(meckpunTopsl)
«KYAOBJICTBOPUTCIILHO» «XOPpOo1Io» «OTJINYHO»
(oporoBeIit (cpennuit) (BBICOKMIT)
Ha3zsiBaet MPU3HAKH
I[IpaBunbLHO OtBersl  Ha | HazpiBaeT  HekoTopble | uaentuduxkanuu Qusudecknx | [IpaBunbHO  nepeuuciser
HepedncseT BOIPOCEHI TPU3HAKH WACHTHGUKALMY | ABICHHH. HPHU3HAKK WACHTHOUKALIMHU
Nel-45,  67- | busuueckux SBICHUIA. .
MIPU3HAKH ! (bU3NIECKUX SIBICHHUH
OIIK-1.5.. Wpentuduxanus u 83, 95-96 |,
KjIaccupukauus — (QU3NUIECKUX HIEHTAQHKAHY 107-180
MPOLIECCOB, MPOTEKAIIIUX Ha ¢usnueckux
00BeKTaX  TpodecCHOHaNbHOM | ABNeHMH (3-1)
NEeSATEIbHOCTH. .
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[IpaBuibHO OtBeTsl  Ha | DopmynnpyeT HekoTopble | MpaBuabHO dopmynupyet | MNpasunbHo  dopmynupyet
dbopmymnupyer BOIIPOCHI dusmueckue 3aKOHbI. | OCHOBHble ¢u3nyeckme | ocHoBHbIE odusmueckune
OCHOBHBIE Nel-83, 95- | MNyTaetca npu BbIACHEHWUMU | 3aKOHbI C HebOoNblWMMMK | 3aKOHbI. HasbiBaeT obnactb
168 Bonpoca 06 o06nacTM X | HETOYHOCTAMM. HasblBaeT | Mx npumeHeHuA
¢buznyeckue
npuMmeHeHus 06/13CTb UX MPUMEHEHUS
3aKOHHBI.
Ha3rpiBaer
o0acThb ux
npumenenus. (Y-
1)
Knaccudumupyer OTBeThI HA 3anuceiBaeT  popmyinbl, | 3anuchIBaeT POPMYIIBL, [IpaBuiibHO 3amUCHIBAE€T
(usmaeckue BOIIPOCKHI OIMCHIBAIOIIINE omnuceIBatoye pusnyeckoe | GopMyIibl, ONMUCHIBAIOLIHE
ABJICHHS WA NeNe40-63, (usnueckoe SBICHHE C | SABICHUE C HEOOIBIIUMU (bu3HIeCcKOoe SIBJICHUE.
npoueccel. Pemact | 89,101 112- | ommbkamu. HeToyHoCTAMU. [Ipu Pemaer pusnueckue
N3NYCCKU 9]
(usiraeckue 119 [lyraercs nmpu pemieHun | peleHur Gu3nueckoi 3aJ1a4u.
3aja4Hu.
(H-1) AK3aMEHY (du3nyeckux 3aaad. 3aJla4d HE MOKET JIOBECTH
pellieHre 10 KOHIIA.
Haet
olpeAeIeHus OTBeTHI Ha
OCHOBHBIX BOIIPOCHI Haer ompenenenus | Jlaet onpenaeneHus | MpasuabHo faet
OI1K-1.6. Nel-189 K | OCHOBHEIX  (M3HYCCKUX | OCHOBHBIX ¢bu3uveckux | onpeaeneHus OCHOBHbIX
CbHSquCKHX BEJIMYMH C OIIMOKAMU. ¢M3V|L|ECKMX BEeJ/INYUH
OnpeHeHeHHe XapPAKTEPUCTUK 9K3aMCHY BCIIMUYUH C HCTOYHOCTSIMMU. .
BEIIMYMH
usHIECKOro G > Hyraercst B IMHHLAX | |[yieer npejacrapienne o | ObbAcHaer nx cmbICA,
N3MEPCHUs.
HpOH@CCﬂ(ﬂBJ’IeHI/Iﬂ), 00BACHACT nx P crocobax WX HU3MCpPCHUSL. cnocoob! nsmepeHuns.
XapakTEPHOro JUIs 00BexTOB | CMbICII, CIIOCOOBI HpaBI/IHBHO HaspiBaetT | [paBuabHO Ha3biBaeT
npoecCUOHATBHON U €IMHULIbI €INHUIIBI N3MEPEHHUS. €AMHNLIbI USMEPEHNA.
JIeSITETbHOCTH, Ha OCHOBE | u3mepenus (3-2).
TEOPETUYECKOTO u
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AKCIEPUMEHTAIBHOTO
HUCCIIEOBaHUN.

AHanu3upyer
yCIOBUS
MPOTEKAHUS
¢bu3nveckoro
mpoiecca u | OTBeTH Ha AHanuzupyer .
N Ananmmsupyet pusudeckuii | [IpaBuibHO U sICHO
BBISIBIISICT BOIIPOCHI (buzmveckuii mpoiecc ¢ .
NeNel-15.46- | moMorsio MPOIIECC C HEOOIBIITUMHU aHATM3HUpYyeT PU3HMISCKUAN
3aKOHOMCPHOCTH. o ' HETOYHOCTSIMH. rpotiecc.
(v-2) 180 x HaBOJSIIIUX BOIIPOCOB.

DK3aMEHY
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Pemaer Ttunossie

3aJ1auu,

CBSI3aHHBIE C

OCHOBHBIMHU

azzesnaMu

- 3 Otserel — Ha [Ipu pemennn pusznyeckon

busmxn, (Y-3) BOIIPOCHI [lyraercs npu pemieHun pHp Pemaer ¢pusuueckue
3a/1a4d HE MOXKET JIOBECTHU

Nel-45, 67- | pusnveckux 3a1ad. pellleHN e 110 KOHI@ 3aJ1a4M.
83, 95-96 , '

:M3naraer

METO/IbI

IIPOBC/ICHNUA OO6bscuser c¢ HeOonpmuMu | [IpaBunbHO 00BsICHSET

buznuecKux HETOYHOCTSMH  OCHOBHBIE | OCHOBHBIE IPUEMBI

i MIPUEMBI MIPUMEHEHHUS | TIPUMEHEHHUSI METO/I0B
M3MCpCHHIN Y| OrBers! Ha Nmeer npencrasieHue o P P | b o
METOIEI METO/IOB MAaTE€MaTUYECKOW | MaTeMaTH4YeCKON
A BOIIPOCHI MEeTOaX OIEHKH
. - CTaTUCTUKU U | CTATHCTHKH H

KOPPEKTHOU NoNo30- IIOIPELIHOCTEN IO . N
BBIUMCITUTETHLHOM BBIYHCIUTENHHOM

OLIEHKHU 33,68- pe3yabTatam

. 76 180-189 MaTEeMAaTHUKHU N7 00pabOTKK | MaTEMATUKH JIJIst

ITOIPEIHOCTEN 1+OU" IKCIICpUMCHTA 6pa6
(usrueckoro 00paboTKH (HU3UUECKOTO

IIpyn NIpOBEACHNH JKCIIEPUMEHTA JKCIIEPUMEHTA

¢du3nveckoro

skcnepumenTa.(H-

2)

OIIK 1.7 dopMyaHpyeT OCHOBHBIC 3aKOHBI | OTBETHI Ha dopmynupyer MpaBuabHO
(dbyHIaMeHTaNbHON (QU3UKH, Borpocbl NeNel - dopmynupyer OCHOBHBIE 3aKOHBI (bopmynupyet
HaspiaeT ocHoBHBIC usmueckue | 15,46-63,85-180 k | OCHOBHBIC 3aKOHBI byHIaMEHTATHHOM OCHOBHBIE 3aKOHBI
BEJIMYMHBI U KOHCTAHTHI (3-4) 9K3aMEHYy (byHIaMeHTaIbHOM ¢busukwy, ¢ byHIaMEHTATBHOU
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¢bu3uku c HEOOJIBIINMU ¢bu3ukwy,
HEOOIBIIUMU HETOYHOCTSIMHU. Ha3zbiBaeT ocHOBHBIE
OIMOKaMu HazpiBaeT ocHOBHBIC | (hu3HUECKUE
busnueckue BEJIMYUHBI U
BEJIMYUHBI U KOHCTAHTHI
KOHCTAHTbI
OTBeTHI HA Bri6upaer Bribupaer ¢usnueckue | [IpaBHIIbHO U ICHO
BrisBnser coorBercTBUE sABiIeHUs | Bonpockl NeNel- ¢usnveckne 3aKOHbI, | 3aKOHBI, 00BsCHSET
cyuiecTBymomei 3akonomepruoctu | 15,46-63,85-105, OIIMCHIBAOIIIME OIIMCBIBAIOIINC dbu3ndecKuil mporece
IIyTeM IPUMEHEHUSI Pa3TMYHBIX 181-190 k SIBJICHUE WJIH ABIICHHC MM TIPOLECC | ¢ yjo3umum
METO/IOB, JK3aMEHY TIPOIIECC C TOMOIIBIO | © HeGobIIMH byHIaMeHTaIbHBIX
(Y-4) HaBOJAIINX HETORHOCTAMH. B3aUMOJICUCTBUI
BOIIPOCOB.
Crpout MareMaTU4ecKyro MOJIENb OTBeTH Ha 3anuceIBaeT 3anucsiBaet dopmynbl, | IIpaBuiIBHO
SIBJICHUSI WJIM ITpoliecca Ha OCHOBE BOIPOCEHI (bopmyIIs, onucbiBalowme 3aIIMChIBACT
(hH3MKO-MaTEMaTHIECKOro aHammsa | NoNod(-63, 82- OITMCHIBAOIIINE dusnueckoe sABneHue | hopmybl,
(H-3) 101.112-119 ¢u3nueckoe sBiIeHueE | € He6O/IbWMMM | OTIMCHIBAIOLIIHE
sk3ameny 181-190 | c ommbkamu. HETOYHOCTAMM. ¢dusnueckoe
SIBJICHHE.
[MIxamna OLICHUBAHUS COOTBETCTBYET CTO CIIoI' TU(TY):
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14.

15.

16.

17.

18.

19.

20.

21.

1. TunoBble KOHTPOJIbHBIE 3aJaHUS JIVIs IPOBeIeHNsI IPOMEKYTOYHOM aTTecTa
Mexanuka.

IIpocTtpaHcTBO W BpeMs, CHUCTEMBI OTCYETA. OcHOBHBIE =~ KMHEMaTUUYECKUE
XapaKTEPUCTUKH KPUBOJIMHEWHOIO IBUKEHHUS: CKOPOE YCKOPEHHUE.

Kunemaruka BpamatreiabHOro JBUKEHMS: YIJIOBask CKOPOCTb M YIIIOBOE YCKOpPEHHUE, MX
CBSI3b C JJMHEHHON CKOPOCTHIO  YCKOPEHUEM.

IlonsTHE COCTOSTHUS MEXaHHMYSCKOM CUCTEeMBbI. 3aKOoHBI HproTOHA.

3aKoH coxpaHeHus uMityibca. LleHTp nnepuumu.

MomeHT uMITyJIbca MaTepUaibHON TOYKH U MOMEHT CHUJIbI MEXaHUUYECKOW CHCTEMBI.
MowmeHT cuiibl. 3aKOH COXpaHEHHUsI MOMEHTA CHJIbl MEXaHUYECKON CUCTEMBI.

Cuuia, paboTa ¥ oTeHIIMAIbHAs SHEeprus. KoHcepBaTUBHBIE 1 HEKOHCEPBATUBHBIC CHITHI.
Pabora u kuHeTHUYECKasI SHEPTHUSI.

3aKoH COXpaHCHHA ITOJIHOM MEXaHWYECKOH OHCPI'MH B I10JIC ITIOTCHIHAJIbHBIX CHUJIL.

. CBs13p MY CHJION M MMOTEHIMALHOW HEprueil. ['panneHT ckaasipHoil QyHKINN.
. YpaBHEHHE BpalICHUs TBEPAOrO TEIa BOKPYT 3aKPEIJIEHHOW 0ch. MOMEHT MHEPLUH.
. MomenT nnepunun. @opmyna Ilreitnepa.

. [IprHIMN OTHOCUTEIIBHOCTH lNanunes-OiHiuTelHA. ITocTynatel TEOpUU

OTHOCHUTCIIBHOCTH.

CoOrsITHE. CI/IHXPOHI/I38.I_II/I$I yacoB. OTHOCUTENIHHOCTh OIHOBPCMCHHOCTH. 38.M€,Z[J'IGHI/IG
BPCMCHHU. COKpaH_[eHI/Ie JJIMHBI.

[IpeoOpa3zoBanus JlopeHua. PensTUBUCTCKUN MHBApUAHT-UHTEPBAT MEX]Y COOBITUSIMH.
CrnoxxeHue cKopocTell B PENSATUBUCTCKON MEXaHMKE. PElSITUBUCTCKMII MMITYJbC. 3aKOH
COXpaHeHMs] uMmnyiabca. PenstuBuctckas osHeprus. CBsi3b MacCbl M JHEPrUU.
Kunernueckas sueprus.

3anaum k pasgeay 1

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

Kamenp OpocaioT moja yrioM K ropusoHTy. Pagumyc KpuUBH3HBI TpPaeKTOPUM B TOYKE
HaUBBICILIETO MoAbeMa paanyc KpuBu3Hbl R = 10 M. Onpenenure cKOpoCTh B 3TOM TOUKe

JIuneiHas cKOpOCTh TOYEK Ha OKPYKHOCTH Bpalllarolierocs qucka pasHa 3 Mm/C. Toukw,
pacroyio’)keHHbIe Ha paccTossHUM 10cM Omke K OCH, UMEIOT JUHENHYIO CKOPOCTH 2
M/C. OnpenenuTe yrioByK CKOPOCTh BpAIIEHUs TUCKA.

YroObl omnpenenuth KodGOUIMEHT TpeHusi K MexXay JepeBsIHHBIMH TOBEPXHOCTSAMH,
OpyCOK MOJOXHIU Ha JOCKY M CTalM MOJHUMATh OJUH KOHEI[ JOCKH JI0 T€X I0p, MOoKa
OpycOK He HauyaJd MO HEH CKOJB3UTh. DTO MPOU3OIUIO MPH yIiie HAKJIOHA JIOCKH 45°.
Onpenenure KO3PGUIUEHT TPEHUS?

Ha momny cTouT Tenexxka B BHIE AJTUHHON JOCKH, CHaO>KEHHOU JeTKUMHU Kosiecamu. Ha
OJIHOM KOHIIE JOCKH CTOHT 4eJIoBeK. Macca yenoBeka 60 ke, macca qocku 20 xe. Maccoi
Kosec mpeHeOpeub. TpeHue Bo BTyIKax He3HAuuTeNbHO. C Kakoil CKOPOCTBIO Oyaer
JIBUTAThCS TEJIEKKA, €CIIM YEJIOBEK TMOMUJIET BJOJIb JOCKH CO CKOPOCTHIO (OTHOCHUTEIIBHO
nocku) 1 m/c?

[Tnardpopma B Buae nucka paguycoMm | m Bpamiaercst mo MHepuuu, aenas 606/mun. Ha
Kpar 1IaTdopMbl CTOUT YeJIOBEK, Macca Kortoporo paBHa 80 xe. CKOIbKO 000OPOTOB B
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22.

MUHYTY Oyner nenaTh Iutaropma, €CIU 4YelloBeK mepeizer B ee ueHTp? MoMeHT
uHepumy athopMbl paBer 120 x2:u’. MOMEHT HHEPLMH YeNOBEKa PACCUUTHIBATE KAK
JUIsl MAaTEPUATIBHON TOYKH.

Kamens 6poen Beepx noj yriaom 60° x nosepxnoctu 3emnu. Kunernueckas sHeprus
KaMHS B HayaJdbHbld MOMeHT paBHa 20 /. Onpenenutb KUHETHUYECKYIO U
NOTCHIMAIBHYIO JHEpPruM KaMmMHS B  HaWBBICHIEH TOYKE €ro  TPACKTOPUH.
ConpoTuBIeHHEM BO3/1yXa MPEHEOPEYb.

23. XokkeliHas maiida CKOIB3UT 5 M, €CIIU MPU OPOCKE il COOOIAaT Ha4aIbHYH CKOPOCTh

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

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

Tonkuit crepxkeHs AuHON 50 cm 1 Maccoit 400 2 BpamaeTcs ¢ yriloBbIM YCKOPEHHEM 3
-2 o

¢ ° BOKpPYT' OCH, MPOXOIAIICH Uyepe3 CEpPeIuHY CTEP>KHS MEPHEHANKYIISIPHO K €ro JJIUHE.

OrnpenenuTts Bpalaromui MOMEHT.

Haiitn pabory moabema rpys3a MO HaKJIOHHOM IJIOCKOCTH, eciu macca rpysza 100kr,
JUTMHA HAKJIOHHOM IUIOCKOCTH 2 M, yroJl HaKJIOHa 30°, kodpurment 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
octaHoBuiIcs. OnpeneauTb K03(QPHUIHEHT TPEHHUS.

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

[Ipenmonoxum, 4To Mbl MOKEM H3MEPHUTH UIMHY CTEPkKHA ¢ TOYHOCTHIO 0,1mkM. IIpn
KaKOW OTHOCHUTEIbHOW CKOPOCTH JABYX MHEPLMAIBHBIX CHUCTEM OTCUETa MOXHO ObUIO OBl
OOHApYXUTh PEJIATUBUCTCKOE COKpAllleHHe JJIMHBl CTEp)KHS, COOCTBEHHas JUIMHA
KOTOpoOro pasHa 1 m?

B naGopaTtopHOil cucTemMe OTcueTa MU-ME30H ¢ MOMEHTA POKICHUS JO MOMEHTa pacraja
nposieren paccrosHue 75 M. Ckopocte mnu-me3oHa paBHa 0,995 c. Onpepenuth
coOCTBEHHOE BpeMs >KU3HHM Nu-me30Ha. [lonHas sHeprus tena Bozpocna Ha 1 JIxk. Kak
IIPU 3TOM U3MEHMTCS Macca Tesa?

Onumwmre MamuHy AtByna. Kakue mnpsiMmple U3MepeHHs] HYKHO CJenarh, 4YTOOBI
OTpeIeNIUTh YCKOPEHHE CBOOOTHOTO MaieHUs?

Onmumure MmasTHUK OOepOeka. Kakue mnpsiMble H3MEpeHHsS HYXKHO CielaTb, 4TOOBI
OINpEeAEINTh MOMEHT UHEPLIUN MaXOBUKa?

[Ipemnoxure MeTon W3MEpPEHHS YCKOpeHHss cBoOomgHoro maneHus. OreHute
MOTPEIIHOCTh TAKOTO U3MEPEHUS

HpennomnTe MCTOJ OIpEaACICHUA MOMCHTOB HHCPHOHHU TCJIa. OHGHI/ITG MOrp€IIHOCTb
TaKOro U3MEpECHUA

Pa3nen 2 .JjeKTpOMarHeTus3M.

DnekTpuyeckuil 3apsaa. B3zaummoneiictBue 3apsinoB. 3akoH KyrnoHa. 3akOoH coXpaHEHUS
AIEKTPUUYECKOTO 3aps/ia.

DnekTpuyeckoe nojie. HanpspkEHHOCTh AJEKTPUUECKOTO MOJsA U noTeHiual. [IpuHuun
CyNEPHO3UIUU TTOJIEH.
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36.PaboTta cui 3JEKTPOCTATHUECKOTO TMOJII MpHU MepeMelleHuu 3apana. Lupkymsmus
BEKTOpa HAIpPSHKEHHOCTH 3JIEKTpOCcTaTH4eckoro mnoiid. [loTeHuumanpHbIl XapakTep
AJIEKTPOCTATUYECKOTO MOJISL.

37.1loTok BekTOpa HAMpPsLKEHHOCTH BJEKTpocTaTHueckoro mnousd. Teopema [laycca mns
3JIEKTPOCTATHYECKOTO MOJISl B BAKYyME.

38. [Ipumenenue Tteopembl [aycca Kk pacu€ry »5IEKTPUYECKHX TMOJEeH 3apsHKEHHBIX
IUIOCKOCTH, IMJIMHApPA, chepbl, apa.

39. [IpoBoaHMKH B 35ieKTpuUeckoM mosie. [lose BHyTpH U y TOBEPXHOCTH MTPOBOAHHKA.

40. DOHeprust CUCTEMBbI HETOABIDKHBIX 3apsAoB. DHEPrus 3apsHKEHHOTO IPOBOJHUKA H
KOHJEHCAaTOpa. OJHepruss U O0O0bEMHAs IUIOTHOCTb HHEPTHUHM AIIEKTPUUYECKOrO TMOJIS.
OHeprus MoJIIpU30BaHHOTO JTUAJIEKTPUKA.

41. Onextpuueckuid Tok. Cumma Toka. IlnoTHOCT, TOKa. YCIOBUS CyIIECTBOBaHUS
MOCTOSTHHOTO TOKA.

42. 0600 3akoH OMa B HHTErpasibHOM (hopMme. Pa3HOCTH MOTEHIINAIOB, HANPSHKEHUE,
OJ1C. 3akon [Ixoyms — Jlenna.

43. MarautHoe nosie. MTHAYKIUs MarHUTHOTO T0JIs. 3aKOH AMmriepa.

44.3akon buo — CaBapa — Jlammaca M ero NpuMeHEHHE K pPacu€Ty MAarHUTHOTO TIOJIS
MPSIMOJIMHEHHOTO TIPOBOIHUKA C TOKOM.

45. MarHuTHOE 110J1€ KpyroBoro Toka. MarHuTHbI MOMEHT BUTKA C TOKOM.

46. BuxpeBoii xapakTep MarHUTHOTO MOJs. 3aKOH IMOJIHOTO Toka (LMPKYISIHS BEKTOpa
MarHUTHON UHIIYKIUH).

47. JleficTBe MarHuTHOro moJs Ha ABwKyumiics 3apsa. Cuna JlopeHua. [IBukeHue
3apsKEHHBIX YaCTHLl B MATHUTHOM IT0JIE.

48. MarautHbIii oToK. Teopema ["aycca 1st MArHUTHOTO TIOJISI.

49. SIBneHue 3JeKTpPOMAarHUTHOW HMHAYKuMU. 3akoH Papazes (3aKOH 3JIEKTPOMATHUTHOM
uHAykuuu). 3akoH Jlenma. SlBneHume camMOMHAYKUUH. VHAYKTUBHOCTB. 3aKoH
CaMOMHIyKI1H.

50. DHeprus cHCTEMbI TPOBOJAHUKOB ¢ TOKOM. OOBEMHAsS IIOTHOCTh YHEPTUH MArHHUTHOTO
OJIS.

51. 3aKOH MOJHOrO TOKA JJIsi MarHUTHOTO MOJsl B BemlecTBe. Hanpspk€HHOCT MarHUTHOTO
OJIS.

52. YpaBHeHnuss MakcBesuia Jiist 3JIeKTPOMarHUTHOTO 1oJisi. TOK cMeneHusI.

3anaum k paszaeny 2

53. /IBa oIMHAKOBBIX TOYCYHBIX 3apsaa 1mo -2 MKKi Haxoxsarcs B Toukax (0; 0) u (2; 0)
NpsMOYroibHONW cucTeMbl koopauHat (X; V), rne X, Y 3amaHsl B MeTpax.
OnpenenuTs MPOEKIUIO HAa OCh OX BEKTOpPa HANPSIKEHHOCTH 1o B Touke (1; 1).

54. Kako#l myTh MO CHWJIOBOW JIMHUU IO TIOJHOW OCTAaHOBKHM MPOXOJUT a-4acTUIla B
OJHOPOJTHOM TOPMO3AIIeM ToJie ¢ HanpspkeHHocThio 2000 kB/M, ecnu HavanbHas
ckopocTb ee 20000 km/c? Macca yacTUIIbI 6,4 102 KT, 3apsia 3,2 10 19 K.

55. CBs3p MEXIy HAMpPsOKEHHOCTBIO TOJS M MOTEHHHAIoM. ['paduyeckoe m300pakeHue
QJICKTPUYCCKOIO 1MOJd C IHTOMOUIBIO CUJIOBBIX JIMHUU WU OKBUIIOTCHIIMAJIBbHBIX
noBepxHocTeh. Onpenenure pa3HOCTh MOTEHIIMAIOB Mexy Toukamu (-1, 0,0) u (1,0,0),
€CITH HaIMPSHKEHHOCTH 3JIeKTpruueckoro mois E=2i+4j+3Kk.

56. ToHKHMIT CTep>KeHb COTHYT B MOJYKOJbIO. CTEpKeHb 3apsiKeH ¢ JIUHEHHOMN
miotHocThio 100 HK/M. Kakyro paGoTy Hano coBepuTh, 4ToObI IepeHectT 3apsif 1
HK1 u3 nenTpa konbia B 60€CKOHEYHOCTh

57. BBIYUCIUTH 2JIEKTPHUUECKUH MOMEHT AUIOJs, ecyu ero 3apsia 10 uKo, mredo 0,5¢cMm.
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58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.
70.
71.
72.
73.

74.
75.

beckoHeuHast IUIOCKOCTb HECET 3apsill, PABHOMEPHO PaCIpPENEIICHHBIN ¢ ITOBEPXHOCTHOMN
mrotHocteio 1 MxKin/m% Ha HEKOTOPOM PACCTOSHUM OT IUIOCKOCTH NapajuIeIbHO €
pacnosioxkeH Kpyr paauycom 10 cm. BpluuMcIuTh MOTOK BEKTOpa HANPSHKEHHOCTH
AIEKTPUYECKOTO T0JIS YEPE3 ITOT KPYT.

Ha oTpe3ke TOHKOTO MPsSIMOTO MPOBOJAHUKA PABHOMEPHO PACIIPEIEIICH 3apsi]] C TUHEHHOMN
mwiotHocthio 7 = 107° Ku/em. Borauciurs MOTCHITMAN, CO3/1aBacMbIi 3TUM 3apsJoM B
TOYKE, PACIOJIOKEHHOW Ha OCH MPOBOJHHMKA M YIAJICHHOW OT OJMKaWIIEero KOHIA
OTpe3Ka Ha PacCTOSIHUE, paBHOE JJIMHE 3TOTO OTPE3Ka.

OnpenenuTh IJIOTHOCTh TOKA B JKEJIE3HOM MPOBOJHHMKE aIuHON 10M, eciau mpoBoj
HaxXOJUTCA MoJ1 HanpsbkeHueM 6 B. Y nenbHoe conpoTtuBieHue xeneza 98 HOM M.

Tok B nenm 6arapeun, 9JIC koropoii 30 B, paBen 3 A. Hanpsbkenue Ha 3axxumax Oarapen
18 B. Haiigute conmpoTHBIIEHHE BHEIIHEH YacTH LM M BHYTPEHHEE COMPOTHUBIICHUE
Oarapeu.

IMpoBoauuk amuuoi | = 20 cm ¢ maccoit m = 2 2, MOJABEIICHHBIA TOPU3OHTAIBHO Ha
TOHKHX IPOBOJOYKAX, HAXOJUTCIA B OAHOPOJHOM MArHUTHOM II0JIC, CHUJIOBBIC JIMHUH
KOTOPOT'O HalpaBJICHbl BEPTUKAIBHO BBEpX. [IpH MPOXOXIECHHH IO MPOBOJHUKY TOKA
cuwiot | = 0,3 A oH OTKJIOHWJICSI TakK, 4TO IMPOBOJIOYKH OOpazoBamu yron « =17° ¢
BEPTUKaJIbI0. HallTH WHIYKIIMIO MArHUTHOTO TOJIS.

beckoHeuHO AIMHHBIN TPOBOJ 00pazyeT KpyroBoil BUTOK, KacaTenbHbIN K mpoBoxy. [1o
npooay uaer Tok cuio | = 5 4. Haiitu pamumyc BUTKa, €ClIM HANpPSKEHHOCTh
MarHUTHOTO TOJIA B IIeHNpe BuTka H = 41 A/m.

Kakoli Bpamaronii MOMEHT JIEHCTBYeT Ha paMKy ¢ TokoM cuiod | = 2 A4 mpu
MIOMEIICHUH €€ B OJHOPOJHOE MarHuTHOe moiie ¢ mHayknuei B = 0,2 7z, ecnmu pamka
cogepxut N = 30 BuTKOB momaaso S = 10 M, a TUTOCKOCTB paMku obpazyet yroiu f =
60° ¢ nuHusAMH 11017

BbIUuCINTh HHUPKYISIAIO BEKTOpa HHIYKIMHA BAOJNb KOHTYpPA, OXBATHIBAIOIIETO TOKH
11=5 A, 1,)=7,5 A, Texyumue B OJHOM HampaBieHuUU, U TOK I3=10 A, Texkymmuii B
IPOTHBOIOJIOXKHOM HalpaBJICHUH.

3apspkeHHas YaCTHIIA JABMIKETCS B MATHUTHOM TIOJIE ITO OKPY>KHOCTH CO CKOPOCThIO U = 1
Mwm/c. Nnnykums MarautHoro nons B = 0,3 T, panuyc okpyxnoctu R = 4 cu. Haiitu
3aps] YacTHLbl, eclii ee KuHerndeckast sHeprus W= 12 xaB.

3apshKeHHasi 4acTHUIla IBH)KETCS B MATHUTHOM TI0JI€ 110 OKPY>KHOCTH CO CKOpOCThi0 U = 1
Mwm/c. Nanykuus marautHoro nonst B = 0,3 77, paanyc okpyxHoctT R = 4 cu. Haiitn
3apsl YaCTHIBI, eciiu ee kKuHeThueckas >Heprus W= 12 xaB.

Kak wucnonw3yercs cnmabo mpoBomsimias cpema i TMOCTPOCHUS CUJIOBBIX JIMHUM U
SKBUIIOTEHLIMATIBHBIX ~TMOBEPXHOCTEM B anekTpoctatuke? llpuBenure BO3MOXKHBIE
AIIEKTPUUECKHUE CXEMBI U3MEPEHUSI.

OnuimTe NpUHIUT PabOThl H3MEPUTENBHBIX TIPUOOPOB MArHUTORIIEKTPUUYECKON CUCTEMBI.
Kak noaxirodaroTcst aMnepMeTp U BOJIBTMETP B DJIEKTPUUECKOU cxeme?
Kakum 006pazom MOXKXHO paciIvpuTh MpeAebl U3MEPeHH ammiepmerpa?
Kakum 06pazom MOKHO pacIIMpUTh MPEAENbl U3MEPEHUI BOIbTMETpa?

Yro Takoe kiacc ToyHOCTH npubopa? Kak ompeaenuts abCOMIOTHYIO U OTHOCUTEIBHYIO
HOTPEITHOCTD IEKTPOPU3NIESCKIX U3MEPEHHH.

Onummre NpUHIUI U3MEPEHUST MAarHUTHON MHTYKITUHU C TIOMOIIIBIO HHTYKTOMETpa XoJiia.

Hpe;[nomne MCTOA HU3MCPCHUA YIACIBHOI'O 3apsana 3SJICKTPOHA. OI_ICHI/ITC MOrpCUIHOCTb
TAaKOT'0 U3MCPCHUS.
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76. OnuiuTe TpUHIMI padoThl TaHTEHC-TanbBaHOMeTpa. Kak ¢ momoripio Takoro mnpudopa
OIIPE/ICINTh WHIYKIMIO MarHuTHOro moinst 3emuu? ONEHUTE MOTPEHIHOCTh TaKOro
U3MEpEHHSI.

77. Hpe,I[J'IO)KI/ITe MCTOA OIpCACTICHNUA HWHAYKTUBHOCTH ITPOBOIHMKA. Onennre MOrpCIIHOCTDb
TAaKOI'o USMCPCHH.

Paszneu 3. Kosieoanus v BosiHbI. BostTHOBasi onTuka.

78. VneanbHplil TapMOHUYECKUH OCLIMIUIATOP. Y PaBHEHUE UJI€AJIbHOTO OCLMIIIATOPA U €T0
pemieHne. AMIUINTY/1a, 4acToTa U ¢a3a xonedanus. KomruiekcHas ¢popma mpeacTaBieHus
rapMOHUYECKUX KOJIeOaHU.

79. BekTOpHOE ONUCAaHUE CIIOKEHHS KOJICOaHHH.

80. IIpumeps! KosiebaTeNbHbIX ABMKEHUH Pa3InYHON (hPrU3UUYECKON IPUPO/IBIL.

81. Dueprus konebaHui

82. CBoOo1HBIE 3aTyXarole KoieOaHHus OCLUIUIATOpa ¢ IOTepsMU. BoiHy X /1eHHbIE
KOJICOAHUSI.

83. Bonnbl. O6pazoBaHue U pacnpocTpaHeHue BoJIH. [IpoosbHbIE M MONEPEYHbIE BOJIHBI.
@®pOHT BOJIHBI, BOJIHOBAas MOBEPXHOCTb. JlJIMHA BOJHBI U CKOPOCTb PACIPOCTPAHEHMS
BOJIH.

84. YpaBHeHus 1II0CKOH U cheprudeckoit Oerymux BoiH. BomHoBoe 4mcIo.

85. CBoiicTBa 3J€KTPOMAarHUTHBIX BOJIH. CKOpPOCTh paclpOCTPaHEHUs 3JIEKTPOMArHUTHBIX
BOJIH. I3myueHme 37€KTpOMarHuTHBIX BOJIH.

86. DHeprus >1MeKTpOMarHUTHHIX BOJH. OOBEMHAS IUIOTHOCTh SHEPIUU 3JIEKTPOMATrHUTHOTO
nonst. Bekrop YMoBa — [loliHTHHTa.

87.DnekTpoMarHuTHas OpPUpOAAa CBETOBBIX BOJH. [IpuOnmmkeHuss reoMeTpuvecKkoil,
BOJIHOBOW M KBAaHTOBOM OITHKH.

88. nrepdepeHnnss CBETOBBIX BOJH. YCIIOBHS A HAOMIOAEHUS U CHOCOOBI peaau3aliu
(meton FOura, ounpuszma ®@penens) Onrudeckas pa3HOCTh X0/1a. Y CIIOBUSI MAKCUMYMOB
U MUHUMYMOB uHTepdepeHiuu. MHreppepennns B ToHKUX IuieHKax. [lomocsl paBHOI
TOJILIMHBl U TOJOCHl paBHOro HakiioHa. [Ipumenenue unTepdepenuuu. Judpaxuus
cgeta. [Ipunnun [Noiirenca-®penens. Judpakuus Openens u paynrodepa?

89. Meron 30m ®penens. udpaxmus Dpenenss Ha KpPYrJioOM OTBEPCTHH M JIHICKE.
Hudpakuuonnas pemerka. [IpuMmeHeHne ee B kadecTBe crekTpomerpa. Jlucmepcus u
pazpematomas cuia. [louarue o romorpaduu.

90. ITonspu3zanust cBeTOBbIX BOJH. Bunel momspuszauuu. Crenens nosspuzanuu. CrocoOb
MOJTy4YeHHs nossipu3anuu ceera. [lonsipuzanus nmpu otpaxkeHuu. 3akoH bprocrepa.

91. JIBoitHoe mydenpenomiuenue. [loisipuzaius cBera npu IBOMHOM JTy4YenpeoMICHUH

92. TonspuzarnronHsie mpu3msl. [lomsponsl. 3akon Maioca.

93. PacripocTpanenne cBeta B BemiecTBe. HopmanbHas M aHOMajbHas JUCHEPCHSL.
DNEeKTpOHHAs TEOPUS IUCIIEPCUH.

94.Tlornomenne cBera B BemiecTBe. 3akoH byrepa-Jlambepra-bepa. OcoOGennoctu
MOTJIOUICHUS B pa3pEKEHHBIX ra3ax U CIUIOMIHBIX CpeiaX.

95. Paccesinue cBeta BeliecTBOM. PaneeBckoe paccesHue. MonekysipHOe paccesHue.

3apaum k pasaeay 3

96. Touka coBepiIacT TapMOHUYECKHE KOjIeOaHusI, ypaBHEHHE KOTOPBIX UMEET BUI X = A Sin
ot, tae A=5 cm, ©=2 ¢~ *.HaiiTi MOMeHT BpeMeHH (Ommkaimuil Kk Havyaldy oTcyera), B
KOTOPBIN MTOTEHITMATIbHAS SHEPTHs TOUKH 7 =10 * JIx, a Bo3pacratomas cuia F=+5-10
3 H. Onpenenuts Taxxke (asy KoneOaHmil B 5TOT MOMEHT BPEMEHH.
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97. Touka coBepIraeT rapMOHHYECKHE KoyieOaHus. B HEKOTOpBIIT MOMEHT BpEeMEHHU
CMEII[CHHE TOUKH X = 5 CM, CKOpOCTh e U = 20 cM/c i yckopenue a = -80 em/c %, Haiitu
[UKIMYECKYIO YacTOTYy U Nepuo KojebaHui, ¢pa3y kojaebaHuil B paccMaTprUBaeMblit
MOMEHT BPEMEHHU U aMIUTUTYly KOJIEOaHUH.

98. /Iea rapMOHHMYECKHX KoJieOaHMs, HANpPaBICHHBIX [0 OJHON MPSAMON, HMEIOIINUX
OJIMHAKOBBIC AMIUTUTYABl W TEPHOMABI, CKIAJBIBAIOTCS B OIHO KOJeOaHHE TOH ke
amruTyabl. Haiiti pasHocTh (a3 ckiiaapIBaeMbIX KOJICOaHUH.

99. OnpenenuTh CKOPOCTh PACHPOCTPAHEHHUS BOJIH B YIPYrod cpeie, eciau pa3HocTh (a3
KoneOaHuii BYX TOYEK CPebl, OTCTOSMMUX APYyr oT apyra Ha 10 cm, pasna 60° u
yacToTa Kojiebanwmii 25 1'y.

100. JlaHbl XapaKTepUCTUKH JIBYX KOJeOaTEIbHBIX IBUKEHUI MaTepHalbHOM TOUKH:
T1=T2=8 ¢, A1=A2=5 cMm. Pa3HocTh (a3 MexKy STUMHU KoJeOaHussMHU /4. HavanbHas
¢daza oIHOTO U3 HUX pPaBHA HYIIO. 3aHIIUTE YPaBHEHHE PE3YIbTUPYIOLIETO KoeOaHusl.
[TocTpoiiTe BEKTOPHYIO AUAarpaMMy CII0KEHUS.

101. JlaHbI XapaKTEPUCTUKH JIBYX KOJICOATEIbHBIX IBKCHUN MaTepPHaIbHON TOUKH:
T1=T2=8 ¢, A1=A2=5 cm. Pa3znocTtb (a3 mexay sTumu konedanusmu nu/4. HavanpHas
(aza 01HOTO U3 HUX paBHA HYJIO. 3alMILIUTE YPaBHEHUE PE3YJIbTUPYIOLIEr0 KoJaeOaHusl.
[TocTpoiiTe BEKTOPHYIO AUArpamMmy CIOKECHHSL.

102. HaiiTu cMmenieHue OT MOJIOKEHUS PaBHOBECHUSI TOYKH, OTCTOSIIEH OT MCTOYHHUKA

KoJIeOaHUH Ha pacCTOSHUM (= A /12, nns momenta t=T/6. Ammuuryna kosjeOaHuUs
A=0.05 m.

103. [Tnockast 37eKTpOMarHuTHasi BOJTHA PACHPOCTPaHIETCs B BaKyyMe. AMIUTUTYAA
HAIPSHKEHHOCTH DIICKTPUYECKOro mosist BOHBI Em = 50 mB/w. Haittu ammutyny
HAIMpPs>KCHHOCTU MAarHuTHOT'O I10JIA.

104. B omgnopoaHoif n3oTpomHOit cpene ¢ € = 3 U u =1 pacnpocTpaHseTcs: TIocKas
3JIEKTPOMAarHUTHAs BOJIHA. AMILIUTY/1a HAMIPSYKEHHOCTH AJIEKTPUUECKOTO MOJIsl BOIHBI £,
= 10 B/m. HaiiTi aMmiuTyny HampspkKeHHOCTH MAarHHUTHOTO TOJst U ()a30BYHO CKOPOCTh
BOJIHBI

105. B ompite KOHra Ha mytd omaHOro w3 WHTEpPGEPHUPYIOIMIUX JIydell ToMelanach
NEePHEHANKYIISIPHO 3TOMY JIydy TOHKasl CTEKJIIHHAs IJIACTUHKA C TIOKA3aTeleM TOMJIEHUS
n = 1,5, BcleacTBUE 4Yero ILEHTpalbHAs CBETJas IOJI0ca CMEUalach B IOJIOXKEHUE,
MEepBOHAYAJILHO 3aHUMAEMOE IMSTOM CBETIION MOJNIOCOi (He cunTas HEeHTpalbHOW). JlnrHa
BOJIHBI naiatoriero ceera A = 0,5 mxm. Onpenenuts TonmmHy d MIacTHHKH.

106. Ha TosicTyl0 CTEKISAHHYIO TUIACTUHKY HAHECEH TOHKHH CIIOH MpO3padvHOro
BEILIECTBA C MokazareneM npenomiienust n = 1.3. [InacTuHKka ocBellleHa mapasuiebHbIM
MyYKOM MOHOXPOMAaTHYECKOTO CBeTa C JUIMHOW BOJHBI A = 640 wm, mamarommm Ha
IUTACTUHKY HOpMaJibHO. Kakyr MHHMMAIbHYIO TOJIIUHY Omin TOMKEH HMMETh CIIOH,
9TOOBI OTPAXKEHHBIN MyYOK UMEJT HAUMEHBIITYIO SIPKOCTh?

107. [Mupuna wHTEpPEpEeHIIMOHHON MONIOCH. Ha MBUIbHYIO IJIEHKY € TOKa3aTelieM
npenomiieHuss n = 1.3, HaXoAAmIylOCs B BO3/AyX€, MaJaeT HOPMAJIbHO Iy4YOK Jydeu
Oenoro cmera. Ilpu kakoil HauMeHbIeH TOMIIMHE Omi, TUIGHKA OTPAKEHHBIH CBET C
nmuHOM BosHBI A = 0,55 mkm okakeTrcs MakCHMalbHO YCHJICHHBIM B pe3yJbTaTe
uHTephepeHIun?

108. Ha nuadparmy ¢ kpyribiM otBepcTueM auamerpom d = 4 wm magaeT HOpMaIbHO
napauieIbHbIN My4OK JIy4el MOHOXPOMATHYECKOTO CBETa ¢ IIMHON BOJHBI A=0,5mKMm.
Touka HaOMIONECHUS HAXOJUTCS HAa OCH OTBEPCTHS Ha pacctossHud D = 1 m or Hero.
Ckonbpko 30H K ®penenst ykmaasiBaeTcsi B OTBepCTHH? TeMHOE WM CBETJEE MATHO
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MOJTYYUTCS B IICHTpe AU(PaKIMOHHONW KapTHHBI, €CITU B MecTe HaOIIOIeHUI TOMECTHTD
3KkpaH?

109. Ha nudpakunonnyro pemerky mnajaeT HOPMaJIbHO MOHOXPOMATHYECKUH CBET C
uinHOU BoNHBL A = 410 mm. Yroa Ag Mexay HanpaBiIeHUsSIMU HAa MAKCUMyMBI IEPBOTO H
BTOPOTO TMOPSAKOB paBeH 2°21'. OmpenenuTs YKCIO 7 IITPUXOB HA €AWHUILY JIJTMHBI
TUGPaKIIMOHHON PElIeTKH.

110. Ha nqudpakuronnyto pemerky, coaepxkanryro # = 400 mrpuxoB Ha 1 mm, magaet

HOPMaJIbHO MOHOXPOMATHYECKHUH CBET ¢ JIMHOK BOHBI A = 0,6 mxm. Halitu obmee
yrciao N audpakimOHHBIX MAKCUMYMOB, KOTOpBIE J1aeT 3Ta pemerka. OnpeaenuTs yroi
@ IUdpakInu, COOTBETCTBYIOIINHN MOCIEIHEMY MAaKCUMYMY.

111. Kakoli HaumenbI1el pasperatoniei cunoi R nomkHa o0nanate AMPpaKIMOHHAS
pereTKa, YToObl ¢ €€ IOMOIIBI0 MOXKHO OBIJIO Pa3peIInuTh JIBE CIIEKTPAIbHBIC JINHUH
KaJis ¢ [JutnHaMu BOJH A1 = 578 um u 4> = 580 um? Kakoe maumensbiiee yncio N
IITPUXOB JOJDKHA UMETh 3Ta PEIIeTKa, YTOOb! pa3pelieHne ObliI0 BO3MOXKHO B CIIEKTPE
BTOpOro nopsijaxa?

112. Crenenp noasipu3anuu P 4acTUYHO MOJIIPU30BaHHOTrO cBeTa cocrasiseT 0,75.
OnpenenuTs OTHOIIEHNE MAaKCUMAITbHOW MHTEHCUBHOCTH |max CBETA, IPOITYCKAEMOTO
aHaJIN3aTOPOM, K MUHUMATBHOM |pix.

113. VYron o Mexay MI0CKOCTSIMU IPOIYCKaHUs MOJIIpU3aTOpOB paBeH 50°.
EcrecTBeHHbIH cBET, MPOXOAs Yyepe3 TaKyro cUcTeMy, ocialsiercs B n = 8 pas.
[IpeneOperas morepeii cBeTa NPU OTPAKECHHUHU, OMPEACIUTD KOIPPUIIMEHT K mornomeHus
CBETa B MOJISIPOHIAX.

114. VYron bproctepa &z npu najieHuu cBeTa U3 BO3/lyXa Ha KpUCTAJJI KAMEHHOM COJH
paBeH 57°. Onpenenutb CKOPOCTh CBETa U B 3TOM KpHUCTaJlIE.

115. Koad¢uimeHT nornomenns HEKOTOPOro BELIECTBA JIJIsl MOHOXPOMATHYECKOTO
CBeTa OmpeIeNeHHo# THHb Bomubl o = 0,1 ey ', OnpeenuTs TOMIHMHY X BEIIeCTRa,
KOTOpasi HeoOxoauMa aiist ocnabieHus ceera B K =2 pasa. [lotepu Ha oTpaxkeHHe CBeTa
HE YYUTHIBATh.

116. Kak onpenenuTts AMUHY CBETOBOW BOJIHBI, HCTIONIB3YsT OunpusMy Openens?
OrneHuTe MOrpemHOCTh TAKOT'O H3MEPEHHSL.

117. Onummre audpakiuio Ha qudpakiuoHHol perierke. OObsICHUTE, ToueMy €€
MOYKHO MCIIOJIB30BaTh B KAUECTBE AMCIIEPTHPYIOIIET0 YCTPOMCTBA.

118. OnummuTe MCIOJIb30BaHUE MPU3MBI B KAUECTBE IUCIEPTUPYIOIIETO YCTPOMCTBA.
B 1yeM ocHOBHOE oTIIMYHE AU(PPAKITUOHHOTO U TUCTIEPCHOHHOTO CIIEKTPOB?

119. OnwumuTe NpUHIUI paboThl YCTPONUCTB, UCHOIB3YEMBIX JUIS Pa3JIOKEHUS CBETA B
CHEKTp. YKaKUTE BEJIMUMHBI, KOTOPBIE XapaKTepU3yIOT paboTy TaKUX MPUOOPOB.

120. OOBscHUTE TPUHIKUI PaOOTHI MOJYTEHEBOT'O MOISpUMETpa(CaxapuMeTpa).

Pa3znen 4 .TepmMoauHaMHUKa M MOJIEKYJISIPHAs (PU3MKA

121. N3oxopuueckuii, n300apuIecKrii, N30TEPMUICCKUN, aTHa0aTHIECKUI TTPOIIECChI
B HJealbHbIX ra3ax. [IpeobpazoBanue TEMIOTH B MEXaHUYECKYIO paboTy.

122. BuyTpeHHss sHeprus Tena. BHyTpeHHss SHEprus U1eainbHOro rasa.
TemnoemkocTb. TemioeMKocTh TBEpAbIX Te. 3akoH /rononra u Iltu.
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123. OObparumble U HeoOpaTumble mpouecchl. IlepBoe Hadano TepMOAMHAMHUKHU.
TemnmoeMkocTh. YpaBHeHue Maiiepa.

124. TepMmoaunaMmuyeckoe  paBHOBecue M Temmeparypa. HyneBoe — Hauaio
TEPMOJMHAMUKHU. DMIMpUYEcKas TeMIlepaTypHas mkaia. KBasucrtatnueckue mpoueccsl.
YpaBHEHHE COCTOSHUSI B TEPMOIUHAMUKE.

125. Ob6parumbie u HeoOpaTuMbIe Tporecchl. Bropoe Havyano tepmoauHamMuky. Lk
Kapno. OuTponus.

126. JaBnenue rasa ¢ touku 3peHuss MKT. CBsi3p TEIII0EMKOCTH € YHCIOM CTENEHEN
cBOOO/IbI MOJIEKYJI ra3a.

127. Makpo- u  MuKpococTosiHUS.  CTaTUCTUYECKMM BEC U BEPOATHOCTD
MakpocoCTOssHHA. Pa3z0Boe MPOCTPAHCTBO.

128. Pacnpenenenne MaxkcBemia Mosiekynn ujeanbHOTrO ra3za. HamOoisiee BeposTHas,

CpelmHsii U CpelHEKBaJpaTHYHas CKOPOCTU. OKCIEPUMEHTAIbHOE OOOCHOBaHUE
pacnpenenenus Makcgesa.

129. Pacnpenenenne bonbiimana u 6apomerpudeckas popmyia.

130. Uucio CTONKHOBEHHUH | JITMHA CBOOOHOTO TMpodera MOJIEKYJ HIICATBHOTO Ta3a.
Owmnupudeckue ypaBHeHUs mnepeHoca: duka, Dypbe u Hpiorona. Pemakcanus x
COCTOSIHUIO paBHOBecHs. CpeliHee YMCI0 CTOIKHOBEHUH

131. Onummre METO[ ONpeeTIeHHs MOCTOSIHHOM anuadatsl Knemana u Jlesopma.

3apaum k pasaeny 4

132. Omun rpamMMm renust Obl Harper Ha 100°C mpu NOCTOSHHOM JIaBJICHHH.
OnpenenuTbh KOJWYECTBO TEIJIOTHI, IepelaHHOe Ta3zy, paldoTy paclIMpeHus U
NpUpalieHne BHYTPEHHEH SHEPTHH ra3a.

133. VYraekucnelii ra3 pacumpsieTcs Ipu MOCTOSHHOM jaaBieHud. OrnpenenuTts padboTy
pacuImpenus, €ciiv ra3zy nepeiano 4,2:10% /oic TerioTl.

134. T'a3, 3aHuMaBuIii 06sem 11 22 ox nasaerneM 10° [1a GbUT H306apHUECKH HATPET
ot 20°C 10 100°C. OnpenenuTs paGoTy pacIIpPEHHs.

135. B Gamnone emxocthio 24 1 HaxonuTcs BojopoA npu Temmeparype 15°C. Ilocne
TOTO KaK 9acTh BOJOPO/IA M3PACXONOBAIIH, JABICHHE B GalUIoHe MOHH3MIoCh Ha 4-10°77a.
Kaxkoe xonmuecTBo BOf0opoaa ObUIO U3PACX0I0BAHO?

136. Haiitu u3aMeHeHue SHTpONMMM NHpU HM300apUUYECKOM pacUIMpeHun 4 2 a3oTa oT
00Béma 5 1 1o 00BéMa 9 .

137. Onpenenutb TeMIeparypy Tas3a, €clad CpeOHssl KHHETHUYeCKas OSHEeprus
MOCTYIATEIBHOTO JBUKEHUS €r0 MOJIEKYJI 1,6-107*° Jlore.

138. Kakas ons MoJieKy KUciIopoaa 06aaiaeT CKOPOCTAMHU, JISKAIIMMU B HHTEPBaJe
ot 910 10 911 wm/cex, ecnu Temnepatypa raza 400°K?

139. B kabune Bepronera Gapomerp mokasbiBaeT 675 mm pm.cm. Ha kakoil BeIcOoTE

JICTHT BEPTOJIET, €CJIM HA B3JICTHOW IUIOMAAKe Oapomerp mokaswiBan 750 mm pm. cm.?
TemnepaTypy BO3/lyXa CUMTaTh HEU3MEHHOU U paBHOU 17°C.
140. Kakoe u3imydeHue Ha3bIBAOT TEIUIOBBIM? B uem ero ocobeHHOCTH? Haiite
OTIpeIeNIeHuUs] PDHEPreTHUECKONH CBETUMOCTHU M JTyYEHCITyCKaTeIbHOM CIIOCOOHOCTH.
141.A6comoTHO yepHOE Teno mMeer temmeparypy 71 = 3 kK. Ilpu ocThiBaHMM Tena IjMHA
BOJIHBI Ay, COOTBETCTBYIOILAS MaKCUMAJIbHOW CIIEKTPaJbHOW IJIOTHOCTH SHEPreTHYECKOM
cBeTUMOCTH (I ir)max, U3MEHWIACh Ha AA = 8 mxm. Onpenenuts temmeparypy 7T, 10
KOTOPOH TEJIO0 OXJIAJUIOCh.

142.Chopmynupyiite 3akoH Kwupxroda mias TermoBoro wmzmydeHus. YTo Takoe aOCOIIOTHO
yepHoe Teno? Chopmynupyiite 3akoH Credana-bonbimana.
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143.Kakyro momHocte N Hago NOABOIUTH K 3a4EPHEHHOMY METAJUIMYECKOMY MIAPUKY
paguycoM R = 2 cm, 4ToOBl Tomnep)XuBaTh ero Temmeparypy Ha I = 27° C Bblle
TEMIIEpaTyphl OKPYKaloIieil cpejsl, KoTopyio cuntars pasroii 20° C. Cunrars, 4TO TErIo
TepsIETCS TOJIBKO BCIIEICTBUE U3ITyUEHUS.

144 HapucyiitTe pacnpeneneHue JTy4eucyCKaTeIbHOW CIIOCOOHOCTH aOCOJIOTHO YEpHOTO Teja
no JuyinHaM BoyiH. Kak OoHO u3MeHsieTcsi ¢ u3MeHeHueM Ttemiieparypbl? B uem cocrosiia
runote3a [Inanka? Uto takoe «yiapTpaduoneroBas katactpoda?

145.MakcumasbHas CIEKTpalibHas IUIOTHOCTh YHEPTETHUCCKOW CBETUMOCTH (I ir)max @OCOTIOTHO
4yepHoro teina paBHa 4,16 10" (Bm/MZ)/M. Ha kakyto jymHy BOTHBI Ay OHA IPUXOIUATCS?

146.Kakue siBICHHS MOATBEPKAAIOT KOPITYCKYISpHYIO pupoay cBeta? Uto takoe Gporon? Uemy
PaBHBI €r0 YHEPTHsI, MACCa, UMITYJIbC?

147.®otoH c sneprueit € = 0,25 MsB paccesuics Ha nepBOHaYaIbHO TOKOUBILIEMCS CBOOOJHOM
AJIEKTpOHE. DHEeprusi paccesHHoro gorona & = 0,2 M»>B. Onpenenuts yron 6 paccesHus
doToHa.

148.Kakue 3akoHbl GoTtorddexra Heab3sl 0OBICHUTh BOJHOBBIMHU IMPEACTABICHUSIMU O CBETE H
nouemy? Harmmmure ypaBHeHue DiHIITeHA U1t PoToddderra Uto Takoe KpacHasi TpaHHIIA
dororddexra? OT yero oHa 3aBucut? Kak skcriepuMeHTaIbHO ONPEAETUTh MAKCUMAIbHYIO
CKOPOCTh (pOTORNIEKTpOHA?

149.0Onpenenutph, 10 kKakoro nmoreHnuana U 3apsautcs yennHEHHBIH cepeOpsHBIA MapuK MpH
00Jy4eHHH ero yIbTpapuoIeTOBBIM CBETOM UIMHOM BOJHBI A = 208 HM.

150.Yro Takoe Komnron — sdpdext? Ilouemy mpu KOMOTOHOBCKOM pPACCESTHUU yMEHBIIAeTCA
DHEPTHUs paccessHHOTo (oTOHA? YBETUYMBACTCS WM YMEHBIIACTCS JITMHA BOJHBI CBETA MPH
paccesHun B KomnroH-adpdekre? YUemy paBHO u3MeHeHHE IuHBI BOJHBI? KakoBo
MaKCHUMaJbHOE M3MEHEHHUE UIMHBI BOJHBI NMPH KOMIITOHOBCKOM DPACCESTHHHM Ha CBOOOJHBIX
AJIEKTPOHAX?

151.B pesynbrare s¢p¢exkra Komnrona ¢oron c sueprueit ¢ = 1,02 M>B paccesiics Ha
CBOOOJHOM 2JIEKTpOHE Ha yros & = [50°. OnpenenuTs SHEPTUIO & PACCESHHOTO (OTOHA U
KAHETHYECKYIO SHEPTHI0 1 JIEKTPOHA OTAAYH.

152.B uem cocrosuia runote3a ae-bpoitna? Kakue onbIThl MOATBEPKAAOT 3Ty TUTIOTE3Y?

153.Kunetnueckas sHeprus 3nekTpona pasHa 0,51 MsB. KakoBa B 3ToM ciydae UIMHA BOJIHBI
ne bpoinst anexTpona?

154 . 3anummre cooTHOMEHHs HeonpenenénHoctu I eitzendepra? [louemy noHsATHE TPAaeKTOPUHU B
KBaHTOBOW MEXaHHKE TEPSET CMBICT?

155.271eKTpOH HAXOAUTCS HA METAJUIMYECKON MBUIMHKE ¢ nuamerpoM D. OneHHTh HETOUHOCTh
AV, ¢ KOTOpO# MOKET OBITH OTIPEICIIeHa CKOPOCTH DJICKTPOHA.

156.B yem cocTouT Gu3nuecKkuii cMbICI BOJIHOBOHM (yHKIMU. Hanuimre BpeMeHHOE ypaBHEHUE

2
[lIpénunrepa. Moxer nu ‘\|I ‘ MPUHUMATh 3HaYEeHHUs1, OOJbIINE eIUHUIIBI?

157.CoOcTBeHHas (hyHKIMS, OMHCHIBAIONIAS COCTOSHUE YAaCTUIBI B TMOTCHIIMATBLHOM SIIHKE,

umeeT BUI: Yn(X)=C sin(rn/l)x. Mcnons3ys ycaoBrue HOPMHUPOBKH, ONPECTUTh TTOCTOSHHYIO
C.

158.Hanumre craHgapTHBIE YCIOBHMSA A BOJHOBOW (yHKumu. Hanumure cranmoHapHoe
ypaBuenue Ulpénunrepa. Hamummure ycnoBre HOpPMHUPOBKH JIJIsl BOJTHOBOW (YHKIIUU?

159.Yactumia B 0€CKOHEUHO TJYOOKOM IOTEHIMATBLHOM SIITUKE HAXOAUTCS B BO30YKICHHOM
coctositHuM N=3. KakoBa BEpOATHOCTh HAXOK/ICHUS YACTHUIIBI B CPEIHEN TPETH SIITUKA.
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160.21ekTpoH HaXOOUTCA B OECKOHEUHO TIYOOKOM MPSIMOYTOJBHOM MHOTEHIMAJIBHOM SIIHKE
ummpuHoii |. Hammcats ypaBHenme IllpenuHrepa M €ro pemicHue B TPUTOHOMETPHUECKOM
bopme miis obmactr 0<x<I.

161.Hanummure ypaBHenue Illpénunarepa s snexkTpoHa ¢ 3Heprued E, IBIKYIIETOCS B
MOJIOXKUTETFHOM HampaBlIeHUH ocu X it oonacteid 1 u 2?2

UM

U(x) I

162. X

163.Harmmmre pemenust ypaBHenus: Lllpenunrepa s moTeHIMaNbHOW cTymeHH. UTo Takoe
ko3pduuueHt otpaxenus? Kak oH BblpakaeTcs uepe3 aMIUIMTYAbl Majaroleid Hu
OTpaXEHHOM BOJIH?

164 Harmmre ypaBHenue Ilpénunarepa s CcBOOOAHOTO AIIEKTPOHA, JBHXKYIIETOCS B
IOJIOKUTEIBHOM HampaBieHHu ocu X co ckopoctbio V. Haiiaure pemeHue 3Toro
YpaBHEHHMS.

165.Kakue KBaHTOBBIE YHCIIa OTPECIISTIOT COCTOSIHHSI 3JIEKTPOHA B aTOMe Bojiopoa? Uro Takoe
BBIPOXKJIEHHBIE cocTosiHUA? Kak onpenenuTs cTeneHb BBIPOKACHUS COCTOSHUM AJIEKTpOHA B
atome Bojopoaa? B uem coctost mpaBuia otdbopa? C KakuM 3aKOHOM COXPaHEHHUS OHU
CBSI3aHBI?

166.0Onpexnenute cTeneHb BBIPOXKIECHHUS YPOBHS SHEPIHH ¢ N=3 B aTOMe BOJIOPOJIA.

167.B 4eM COCTOMUT NPHHIUI TOXJICCTBEHHOCTH (Hepa3nMuIuMocTH) dacTil. ChopmymupyiiTe
npunnun [laynmu. Kak oOBSCHUTH NEPUOAMYECKYIO MOBTOPSEMOCTH CBOWCTB aTOMOB?
[ToueMy BO3HHMKAIOT «HAPYIICHH» B MOPSIKE 3aCTPOUKH SIEKTPOHHBIX 000I04YeK?

168.Wcnionb3ys npuniun [laynau, yka3aTh, Kakoe MaKCHMaJIbHOE YHCIIO JJIEKTPOHOB B aroMe
MOTYT MMETh OJJMHAKOBBIMH CJICAYIOIIHME KBaHTOBBIC uncaa: 1)n, |, m, mg, 2) n, I, m.

169.006mscHuUTE cXxeMbl L-S n J-J cBSA3M NpH CIIOKEHUH CIUHOBBIX U OPOUTAIbHBIX MOMEHTOB.

170.OmekTpoH B aroMe BOAOPOJA HAXOMUTCS B P-cocTosHUU. OmpeneianTe BO3MOXKHEIC
3HAYEHHs] KBAHTOBOTO YHCJIa | M BO3MOXKHBIC 3HAYEHHUS IOJIHOTO MOMEHTa HMITYJIbCa
anekTpoHa. [locTpoiiTe COOTBETCTBYIONIME BEKTOPHBIE AUArpamMmebl. Uto Takoe criuH? B uem
MIPOSIBIISIETCS CIIMH-OpOUTAIbHOE B3auMo ielicTBrE?

171.Kak cBs3aHbl MOMEHT HMITyJbCa W MAarHUTHBIA MOMEHT aTtoMa? OOBSCHUTE, TOYEMY
MarHUTHbII MOMEHT M MOMEHT HMITYJbCa HEKOJUIMHeapHbl? OnpenenuTb MarHUTHBINA
1
MOMEHT aToMa B coctosinuu ~D. OTBeT BbIpa3uTh B MarHeToHax bopa.

172. Onmmute MOJENbh AJIEKTPOHHOIO Ta3a HOPMAIBHBIX METauioB. [lodemy oHa MOXKET
UCTIOJIb30BaThCs?
173.B uem paznuune Teopuu TerioeMKocTH DitHiTeiina u [lebas?

174.0OnummTe CTpyKTYpy SHEPreTHUYECKUX 30H METAJIJIOB U MOJIYIPOBOIHUKOB. UeM oTinyaercs
coOCTBEHHAas! MPOBOIUMOCTb MOITYIPOBOJAHUKOB OT MPUMECHON?

175.Kak 3aBHCHT OT TeMIIEpaTyphl MPOBOJIUMOCTh METAJIOB U MOJTYITPOBOTHUKOB?
176.KakoB mopsI0K ¥ paanyc ACUCTBUS AAepHBIX cuil? UTo Takoe SHEprus CBs3U siapa?

177.0npenenuth nedeKT MAcChl, SHEPTHIO CBSI3U SApa W €ro yICIbHYIO DHEPTUIO CBSI3U IS
snemenTa “2Cs 55.

178.ITpuBeaute cxemsl anbda — pacnajaa, 0eTa — pacmaua U € — 3aXBaTa.

179.Kakwue 35ieMeHTapHbIE YaCTUIIBI OTHOCATCS K JICITOHAM, Me30HaM, OaproHam?
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180.Kakue 3ak0oHBI COXpaHEHUS BBHITTOTHSIIOTCS B (PU3HUKE DJIEMEHTAPHBIX YaCTHUIL?
181.Yro Takoe nupometpusi? Kakue 3aKOHBI MTOJIOKEHBI B OCHOBY Pa0OTHI TUPOMETPOB?

182.BnI pacnonaraere BOJIbT-aMIEPHON XapakTepucTukoi (orosnementa. Kak omnpenenuts 1o
HEll MaKCUMAaJIbHYIO SHEPTHI0 (POTOANEKTPOHOB?

183.Bb1 pacnonaraeTe 3aBUCUMOCTBIO 3alMPAIONIETO HANPSOIKEHUS OT YacTOTHI MaJaloIero Ha
dorokaron uznydenus. Kak ornpenenuTs 4acTOTy KpacHOM rpaHulisl 1 padoty Bbixoga? Kak
omnpeneauTh noctossHHyto [lnanka? Mcnonb3yiite rpadudecKkuii METOI.

184.Jonnyctum, uyto Bbl pacnonaraere HabopoMm dYacToT cepuu banbmepa H3iIydeHHs aToMma
Bojopoja. Kak MOXXHO ONpenennuTh 3HEPIUI0 HMOHM3ALMM aToMa Bojxopoaa? OueHute
MOTPEUTHOCTh TAKOTO U3MEPEHUS.

185.1Ipeanoxure cnoco0 omnpeneieHus] MIUPUHBI 3alpelIeHHON 30HbI MOIYIpPOBOIHUKOB. Kak
OTIPEeNIUTh MOTPEITHOCTh TAKOTO U3MEPEHUs?

186.B uwem cOCTOMT METOA  HAMMEHBIIMX KBAAPATOB JUIA ONpeAeNeHHs Kod((UIMEHTOB
TUHEHHOH perpeccun? M3moxute ero rpaduyecKuii aHAIIOT.

187. Ha pucynke npuBeneH npuMep oOpabOTKU SKCIIEPUMEHTANbHBIX JaHHBIX. Crenaiite

BBIBOJ] OTHOCUTENBHO CBSI3U MEXKY CIy4alHbIMU BeIMUMHAMU X U y? OLieHUTe napaMeTpsl
3TOHU CBA3MU.

YA

12 +

104

247 7 Jlepwiit
YHacTOK

Cpemuni
y4acToK
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188.
189. Ha pucyHKe IpuBe/ICH IpuMep 00pabOTKH SKCIIEPUMEHTAIbHbIX JaHHBIX. [IpoBepsieTcst

aJICKBaTHOCTD JIMHEHHOMN MojienH : y=axX+b. OueHuTe BeIMYMHY & U €€ CIy4aiHyIo
MOTPEIIHOCTb.

»
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IIpn cpade »okK3aMeHa, CTYACHT IOJy4aeT JBa BONPOCAa U 3a4ady M3 IIepeyHs,
IIPUBEICHHOTO BBIIIE.
Bpems noaroToBKu CTyJeHTa K YCTHOMY OTBETY Ha BOIIPOCHI - 10 45 MUH.

5. Metoanueckue mMaTepuajbl AJs ONpede/eHUs] NMPoueayp OLEeHMBAHHUS 3HAHMI,
YMEeHHIl 1 HABBIKOB, XapPAKTEPU3YIOIIMX 3TANbl (POPMUPOBAHMS KOMIIETEHIIH.

[Ipomexxyrounast arrecTanus MO JAUCHMIUIMHE TPOBOAUTCS B COOTBETCTBHHM C
tpeboBanusmu CTIT CTO CITOI' TU(TY) 016-2015. KC YK/IB Ilopsiiok npoBeeHUs 3a4€TOB U

O9K3aMCHOB.
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