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1. Hepeqeﬂb IVIAHUPYEMBIX PE3yabTaToB Oﬁy‘leHHﬂ mo JUCHMIVIMHE, COOTHECCHHBIX C IVIAHUPYEMBIMH peE3yJibTaTaMH OCBOCHUA

oOpa3oBaTeJIbHOI MPOrpaMMbl.

B pe3yyibTaTe A OCBOCHUA 06pa303aTeJle0171 IMporpaMMhbl 6aKanaBpHaTa o6yqafonm171c;1 JAOJIKCH OBJIAACTD CIICAYIOIIIMMU PC3YyJIbTaTaMU

00yueHUs IO AUCIUTIINHE

CriocobeH  TPUMEHATh  OCHOBHBIC
3aKOHBI M METOHABI HCCICIOBAHHN
€CTECTBCHHbIX HAYK /Il PELICHI
3amaqy npoeccroHaIb HOU
ACATCIBbHOCTH

Hcrnionb3oBaHue pU3NYECKUX 3aKOHOB U
MPUHIUIIOB B CBOEH MpodeccronanbHON
JIeSITETbHOCTU

Kon u HanMeHOBaHME HanmenoBanue nHanuKaTopa Jleckpurropbl
ob1enpodeccnoHabHoM JOCTHKEHHsI 00ILIenpodecCHOHaTbH bIX
KOMIICTCHIHH KOMITETCHIIU I
OIIK-2 OIIK-2.3 3HaTh:

- OCHOBHbIE (pU3MYecKue BEIMYUHBI U (U3MYECKUE KOHCTAHThI, HUX
oTpesieNieHre, CMBICI, CIIOCOOBI M €IMHUITBI X u3Mepenus (3H-1);

- OCHOBHBIE 3aKOHBI (M3UKH, OMHUCHIBAIOMME (U3UYCCKUE SBJICHUS W
MPOIIECCHI; OTPAHUYCHHS MPUMEHEHHS 3aKOHOB, OOJIACTH MPUIIOKECHHUS
3aKOHOB (DM3MKH B MpaKTHYECKO# aesrenbHocTH (3H-2).

YMmeTh

- IPOAHAIIU3UPOBATH YCIIOBHS MPOTEKAHK (DIBUIECKOTrO MpoLecca 1 BBISIBUTD
3akoHOMepHOCTH. (V-1);

- OOBSICHUTB SIBJICHHE WJIH IPOLIECC Ha OCHOBE (hr3nyecknx 3akoHOB (Y-2).

Buaagers:

- HaBbIKAMHM HCIIOJb30BAHUSI OCHOBHBIX O0OIIE(U3NYECKUX 3aKOHOB U
MPUHIMITOB B BAKHEUIIMX TPAKTHUECKUX mpuiioxenusx (H-1).




2. MecTo IMCHUILVIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMBbl.

b1.0.07 ®u3uka
Mecro gucummiunbl B OOIN. Jucuunnnaa «Pu3nka» OTHOCHTCA K 0043aTeNIbHOM YacTh®
broxka 1 «/luctummimab 00pa3oBaTeIbHON MPOTpaMMbl OakaiaBpuarta.

W3yuaercs: B ouHOM (opme oOyueHUs - Ha IMEPBOM Kypce, BO BTOPOM CEMECTpe U Ha
BTOPOM Kypce€ B TPEThEM CEMECTPE.

OO6beM TUCHUIIMHBI COCTABIISET 8 3.€.2

@u3uka CO31aeT YHHUBEPCAIbHYIO 0a3y Uil HM3y4eHHs OOIEnpo(pecCHOHAIBHBIX U
CHelUaIbHBIX JUCIUILINH, 3aKIa/IbIBaeT GyHIAMEHT MOCJEIyIOUero o0ydyeHus B MarucTparype,
acnupanType. OHa 1aéT LenpHOoe MpeACTaBlIeHNE O (PU3NUYECKUX 3aKOHAX OKPYKAIOILIEro MHUpa B
WX €JMHCTBE M B3aUMOCBSI3U, BOOPYXKAeT OakalaBpOB HEOOXOAMMBIMU 3HAHUSMH JUIS PEIICHUS
Hay4YHO-TEXHUUYECKHX 33]]a4 B TEOPETHUECKUX U MPUKIAJTHBIX aCTIEKTaX.

B MeTonuyeckoMm miiaHe JUCIUILIMHA OMUPAETCS HA 3HAHUS MO (QU3MKe, MOTyYeHHbIEC B
mkosie. OcBoeHue Kypca (U3MKH HEOOXOJMMO KaK TpPEIIIeCTBYIOIEE [JIsi psiia APYTHX
JUCHUILIINH: QU3NYecKass XUMUs, aHATUTHYECKast XUMHUS U (PU3UKO-XUMUYECKE METObI aHaIn3a,
MPUKIATHAS MEXaHUKA, STIEKTPOTEXHHUKA U TPOMBIIUICHHAS SJIEKTPOHUKA, MTPOIIECCHI U aIllapaThl
XUMUYECKON TEXHOJIOTHH, KOJUIOUHAS XUMUSI, KPUCTAIOXUMHUSI.

®opmbl  mpoBeeHusi 3aHATHR.S CHUCTEMaTM3MPOBAHHBIE OCHOBBI  JUCLHUTLIMHBI

W3JIAaTalOTCsl Ha 3aHATHAX JIGKHMOHHOro Tuna. [lodydeHHble 3HaHUA 3aKpeIUSIIOTCS  Ha
7a00paTOPHBIX U MPAKTUYECKUX 3aHATHAX. I TEKyIllero KOHTPOJIs yCIIeBaeMOCTU MPOBOISATCS
TEOPETHUYECKUE KOJUIOKBUYMBI M  KOHTpOJIbHBIE paborel. CamocrositensHas — paboTa
npeaycMaTpuBaeT paboTy ¢ yueOHO-METOAMYECKMM O0ecleuyeHueM AUCHUIIINHBI, BBIOJTHEHNE
JOMAIHUX 33J]aHUH, COCTaBIEHUE OTYETOB K JIAOOPaTOPHBIM paboTaMm.

®opMa NpPoMeKYTOYHOM aTTeCTAIUM - DK3aMEH.
KpaTkoe coaep:kaHue TUCHMIVINHBI :
Pazgen 1 -Mexanuka.
Paznen 2 -DnexkrpoMarneTusm.
Paznen 3 -Konebanus u BonHbl. BoitHOBas onTuka.
Paznen 4 - ®usnyeckas TepMOIMHAMUKA.
Paznen 5 -KBanToBas dusuka.
Paznen 6 -OcHOBBI (M3HUKH sApa U AITEMEHTAPHBIX YaCTHII.
Pe3yabTaTr M3ydyeHHs AUCUMILVIMHBI: cPOPMUPOBAHHOCTH (MU (GOPMUPOBAHKE YACTH )
komnerednuu OIIK -2.

1 Onpepensiercss yueOHBIM IIAHOM
2 Onpenensiercss y4eOHBIM MIAHOM
3 Onpenensiercst yaeOHbIM mIaHoM U PITJ]



3. O0beM aTUCHUIINHEI.

Bun yue6Hol paboThI Beero,

3F/akazeM. yacos

O01masi TPy10€ MKOCTH THCIUTITHHBI 8/288

(3aUeTHBIX CAUHUII/ aKaIEMUYECKUX YacOB)

KonTakTHas padoTa ¢ npenogaBareJieM: 196
3aHATHS JIEKIIHOHHOTO THUIIA 72
3aHATHS CEMUHAPCKOTO THUIIA, B T.4. 108

CEMHUHAPbI, TPAKTHYCCKUE 3aHSITHSI 54
nmaboparopHbIe pabOThI 54

kypcoBoe mpoekrupoBanue (KP nmu KIT)

KCP 16

Jpyrue BHIbl KOHTAKTHOH paboThI

CamocTosTenbpHas padoTta 20

®dopwma tekymero koutposts (Kp, pedepar, PT'P, acce) Kp, xonmnoxkBuym

®opma npome:xkyTounoil arrecramuu (KP, KII, 3auer, sx3amen)

2 Jx3amena (72)

4. Conep:xaHue JUCHHUIIMHBI.
4.1. Pazgespl JMCHUNIMHBI U BUABI 3aHATHA.
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1. MexaHHuKa. 18 8 18 4
OIIK-2
2. DJIEKTPOMarHeTH3M. 18 10 18 6 | OIIK-2
3. Konebanus u BoHbI. BolHOBas onTHKA. 18 12 10 2 OIIK-2
4. dusnueckasi TEpMOIMHAMHUKA. 4 4 2 OIIK-2
5. KBanToBas dusuka. 12 18 8 4 OIIK-2
6. OcHOBBI (pU3MKH sAApa U FITEMEHTapHBIX 2 2 2 OIlIK-2
YaCTHII.




4.2 OcBoeHHe KOMIMeTeHIUI pa3ieaamMu JUCIHUILIHHBI

Ne Kop nnukatopos
- JOCTHKCHU S HammenoBanue pasnena IUCIUTIIUHBI

n/n KOMIIETCHIIUHN

1. | OIIK-2.3 MexaHuKa.

2. DIIEKTPOMArHEeTU3M.

OIIK-2.3

3. | OIIK-2.3 Kosie6anus u BonHbl. BonHOBas ONTHKA.

4. | OlIK-2.3 dusnyeckas TEPMOAUHAMUKA.

5. | OIIK-2.3 KBanTtoBas Qusmka.

6. | OIIK-2.3 OCHOBBI DM3KMKH S/(Pa U DIIEMEHTAPHBIX YACTHII.

4.3. 3aHaTHs JIe KINOHHOI0 THIIA.

Ne HaumenoBaHnue TeMbl O0newM, HMuHoBaoHHas
paznena W KPaTKOE COAEPKAHUE 3aHITUS akaJl. 4acel | opma
JUCUUIIIMHBI
1 Mexanuka 2 Chnaiig-

Kunemaruka. OCHOBHbIE KHHEMAaTHYECKHE npe3eHTAHUs
XapaKTEPUCTUKA KPUBOJIMHEHWHOTO  JIBWDKCHUS :
CKOPOCTh yckopenue. HopmanpHoe u
TaHreHIMaibHOe  ycKopeHue.  KuHemaTuka
BpaIaTeIbHOTO ABWKCHHS: YIIIOBasi CKOPOCTh U
VIJIOBOE YCKOPEHHWE, WX CBS3b C JIMHCHHOU
CKOpPOCTBHIO M YCKOPEHHUEM
1 Mexanuka lunamuka. nepimanbHeie 2 Caaiin-
CHCTEMBI OTCUYETA Y IIepBbIi 3aKOH Hbr0TOHA. npe3eHTanus
Bropoit
3akoH HrloToHa. Macca, ummnysbe, cuna.
Y paBHEeHHE IBIDKEHU MaTEpHAIbHON TOUKHU.
Tpetuit 3axoH Hpi0TOHA 1 3aKOH COXpaHEeHUs
AMITYJTbCa
1 Mexannka JInnamMuka. 3aKOH BCEMHUPHOTO 2
Tsrorerns. Cibl COMPOTUBIICHMS.
WnrerpupoBanre ypaBHEHUI IBIDKEHUS, POJb
HavaJbHBIX ycJIOBHIL LleHTp Macc
MEXaHUIECKOM CUCTEMBI, 3aKOH IBIDKCHUS
LIEHTpa Macc.
1 Mexannka MoMeHT HMITyJibca. MoMeHT 2 JIB
HUMITYJTbCa MaTEPHUAILHOW TOUKH M MOMEHT
MEXaHHIECKOM CUCTEMBI. MOMEHT CWIBL. 3aKOH
COXpaHEHUSI MOMEHTA MEXaHIIECKON CHCTEMBI.
JIBIDKEHHE B IMOJIE TICHTPAIBHBIX CHIL.




Mexanuka Jueprus. Cuna, pabora u
HoTeHIMaabHas Heprusi. KoHcepBaTuBHBIE U
HEKOHCEPBATHUBHEIC CHWIbL. Pabora u
KUHETUIECKast SHEPrusl.

Mexanuka JHeprus. 3aKOH COXpaHSHUS
TIOJTHOM MEXaHM4ECKOM SHEPTUU B TOJIE
MOTEHIMATbHBIX CHI. CBSI3b MEXKIY CHION U
NOTCHIMANbHOU »Heprueil. [pagueHrt
ckasipHoi GyHkm. KoHcepBaTHBHAasI cucTeMa
MaTepuabHBIX TOUEK.

MexaHuka

JAuHamMuKka BpaliaTe JIbHOT 0 JIBUKE HHS.

Y paBHeHHE BpallleHUS TBEPIOTO TE€Ia BOKPYT
3aKpEIUICHHON Ocu. MOMEHT MHEpLIMK.
®opmyna llrelnepa. Breruucnenue MoMeHTa
VHEPLMM CTEpXHA U 1ucka. KnHeTnueckas
SHEPrusl BPAIAIOIIETOCs TBEPIOro Tea.

MexaHuka

PeasitTuBucTcKast Mme xaHuka. [[puHimn
OTHOCHTEJILHOCTH ¥ TipeoOpa3oBanus | ammest.
DKCTiepyM €HTAITbHBIE 00 OCHOBAHUSI
criermaibHOM Teopun oTHocureabHOoCcTH (CTO).
[Moctymater CTO. OTHOCUTEFHOCTH
OJTHOBPEMEHHOCTH M mpeobpazoBanust JlopeHra.
CokpallieHve IIMHBI 1 3aMeJICHIE BPEMEHN B
JIBIDKYIIIXCSI CUCTEMax OTCUCTA.
[IpeobpazoBaHue CKOPOCTH.

Cnaiin-
npe3eHTanus

M exaHHKa

PeasTuBucrckas Me xanuka. PensTuBucTCKmi
nMIyssc. BzanmocBszs Maccsl uaHeprun. CTO
U siI€pHasl BHEPreTHKa.

e KTPOMArHe¢Tusm

3axoH Kynona. Hanpsike HHOCTh ¥ MOTEHIMAI
ANEKTPOCTATUIECKOTO MOJISl. DJIEKTPHIECKOE
rojie Junoisd. JIHMronbk BO BHEIIHEM
ANEKTPUIECKOM TIOJIE.

Cnaiin-
npe3eHTaNus

JJie KTPOMarHeTU3M

Teopema o mpkysi.  Teopema ["aycca B
WHTETpaJIbHOM (hopMe U ee MPUMEHEHUE IS
pacyera EKTPUIECKHUX MOJEH.

JJie KTPOMAarHeTH3M . DJIEKTPOCTATHIECKOE
nionie B BemiecTBe. [lomspusanys JUBIeKTPUKOB.
Casi3aHHBIe 3apsiibl. BeKTOp 2eKTpHIeCcKOro
cMmemeHns. Teopema I'aycca st
AIIEKTPUYIECKOTO TIOJNS B BEIIECTRE.

JIB

DJIe KTPOMATHETH3M

IIpoBOAHUKH B 3JjIe KTPHYECKOM MO,
PaBHoBecue 3apsiioB B poBojHUKE. OCHOBHAA




3a/1a4a MEKTPOCTATUKH IIPOBOTHHUKOB.
OKBUIOTEHLMAIBHBIE TOBEPXHOCTH U CWIOBBIE
JIMHUM JIEKTPOCTATHUYE€CKOI'O MOMS MEXIY
MPOBOAHUKAMH. DJIEKTPOCTATHUIECKAs 3a1LIHUTA.
EMKOCTB IPOBOJTHUKOB M KOHIEHCATOPOB.
OHeprusl 3apsKEHHOrO KOHIEHCATOPA.

JJie KTPOMArHeTU3M

ocTosaHHbI IeKTPpUYecku il TOK. Crta 1
IUIOTHOCTDH TOKa. Y paBHEHUE HEIPEPHIBHOCTHU
JUIA IDIOTHOCTHU TOKa. 3akoH OMa B
WHTETpaJIbHON 1 auddepeHmansHol (opmax.
3axoHn Jlxoynsa-JIeHa. DIeKTpoaABKYILAS
cwia uctTouHuka Toka. [Ipasmwia Kupxroda.

JIB

DJie KTPOMArHEeTU3M
Maraurtocraruka. Bekrop MaraurHON

uHnykiyy. 3akoH Amnepa. Cuna JlopeHua.
JIBikeHHe 3aps0B B JEKTPUIECKUX U
MAaTHUTHBIX TIOJISX.

JJie KTPOMArHeTHU3M
3axon buo-CaBapa-Jlamaca. Teopema o

IMPKYJSIKA  (3aKOH TIOJIHOTO TOKa). Teopema
I"aycca.

DJIe KTPOMATHETH3M

JJie KTPOMArHUTHASI MHAYKIMsL. Y PABHEHUA
MakcBeJta. DPeHOMEHOIOTHA

anekTpoMarauTHod nHAyKwH. [IpaBuio Jlenna.

Y paBHEHHE 2IEKTPOMATHATHON MHIYKIWH.
CamonHnykuysi. THIYKTUBHOCTE COJICHOMAA.

JIB

DJIe KTPOMATHETH3M

Pabora o nepeMenieHII0 KOHTYpa ¢ TOKOM B
MAarHATHOM TI0Jie. DHEPrusi MAarHUTHOTO TIOJSI.
Cucrema ypaBHeHH! MakcBeiuia B
MHTETpaIIbHOH (opMe U QrBUUECKUN CMBICIT
BXOJISIIIIMX B HEE YPaBHCHUIA

KoJie0anusi 1 BOJIHBI. B oJIHOBasi onITHKA:
I'apMoHuYe ckue KoJ1e0aHus pa3auIHO I
npupoabl. Boausl. [Tpumepst konebaTenbHbIX
NBIDKCHUN pas3iMaHON (PU3HHEeCcKON TIPUPOJIBI.
KommiekcHast opma npeacTaBieHus
rapMoHnueckux koneOanmit. BekropHoe
OIMCAHUE CIIOKEHUs KoseOaHHil.

Chauna-
npe3eHTAIUSA

Kousie 0anusi u BoJIHBI. B oJIHOBasi oniTHKA:
BonnoBoe nBwxenue. [1nockas rapMoHruecKas
BOJIHBI. /[TMHA BOJHBI, BOIHOBOE HYHCIIO,
(ha3oBast CKOPOCTh. Y paBHECHHE BOJTHBI.
OpnHOMepHOEe BOJTHOBOE ypaBHEHHE.
[Tonspyzanyst BOJH.

KoJie 6anusi u BoJiHbl. BojiHOBas onTHKa:
DNeKTpPOMAarHUTHAS BOJIHA KaK pelleHHe
ypaBHeHuii MaxkcBesa. CBoiicTBa
3NIEKTPOMAarHUTHBIX BOJH. CKOPOCTH
pacipocTpaHeHUsI AIEKTPOMATHUTHBIX BOJTH.
OHEeprus AIEKTPOMATHATHBIX BOJMH. O0BEMHas
IIOTHOCTD SHEPIHH AIIEKTPOMATHUTHOTO TIOJISI.
Bexrop Ymoga — [loiHTHHra.
DNeKTPOMAarHUTHAS TIPUPOJIA CBETOBBIX BOJIH.




KoJe0annus u BoaHEL BoHoBast onTHKAa:

HNuTepdepenuns BoJH. DINEKTPOMarHATHAS
TIPUPONIa CBETOBBIX BOMH. MHTEpdhepeHmonHoe
ToJie OT ABYX TOYEUHBIX HCTOYHUKOB. OTBIT
IOmra.

KoJie6anus u BoiHbL. BosiHoBasi onTuka:
Hurepdepomerp Maiikenbcona.
WurepdepeHims B TOHKUX IDICHKAX

KoJsie0anusi 1 BOJIHBI. B 0JIHOBasi onITHKA:
JAu¢pakuus BosH. [Ipuaimn [ 'roiireHca-
Openenst. Judpakipst OpeHenst Ha MPOCTEHIIIX
nperpanax. Judpakimmst Opaynrodepa.
Judpaxims Dpaynrodepa Ha miem.

JIB

KoJie 0anust 1 BOJIHBIL. BotHOBasA onTHKA:
JndpakimonHass penieTka Kak CTIeKTpajIbHbIH
npuoop. IlorsaTre o ronorpaduaeckoM MeToae
TONTy9eHUs] ¥ BOCCTAHOBJICHMSI M300ParKeHUN

KoJie 0anus u BoJHbL. BoiHoBas onTHKa:

IMonspuszauus BoJ. Iloromenue,
Aucnepcus, paccesiuue csera. Gopma u
CTETICHb MOJISIPH3ALIMM MOHOXPOMATHYECKUX
BoyH. OnrrdecKast aHA30TPOTIHS.

JIBysTydenpeioMIIeHYe .

KoJseo0anus n BoaHbl. BoJiHoBasi onTHKa:
OTpakeHue 1 MpesioMJICHHE CBETa Ha MpaHuIIe
pasjiena IByX JIeKTPUKOB. DeHOM eHONOTHsI
TIOTJIONICHHST M JIUCTIepCUN CBeTa. PaccesHue
CBETa

@D e HOMEH 0JI0THYECKAsi TEPMOIMHAMH KA.
TepMmoarHaMudeckoe paBHOBECHE U
TeMmneparypa. Hynesoe Hauasno
TEPMOAMHAMHUKU. DMIMPHUIECKas
TeMmIreparypHas mmkana. KBazucratuueckue
MPOLIECCHI. Y PABHEHUE COCTOSIHUS B
TepMoguHamMuKe. OOpaTUMBbIC U HEOOPATUMBIC
npouecchl. [lepBoe Hauano TepMOAMHAMHUKUL
TermoemkocTh. Y paBHeHHEe Maifepa.
N3zoxoprueckuii, m300apudecKul,
M30TEPMHUYECKUH, a1nabaTHIeCKuii IPOLIECCHI B
uaeanbHeIX razax. [Ipeo6pa3oBaHue TEIUIOTH B
MeXaHmIecKyro padory. [ ukim KapHo u ero
KOO(QUIMEHT TIOJE3HOrO JeHCTBUS. DHTPOIH.

MoJie KyJIIpPHO-KHHETHYECKAsl TeOpH sl
Hasnenuve raza ¢ Touku 3peanst MKT. Casi3b
TEIUIOEMKOCTH C YHCJIOM CTEIEeHeH CBOOOIbI
MOJIEKyN ra3a. Pacnpenenenne Makcseiuia
MOJIEKYJI H1€aJIbHOIO Ta3a. DKCIIEPUM EHT AJIbHOE
o0ocHOBaHME pacrpezaesieHns MakcBea.
Pacnpenenenne bonpimana 1 6apomeTrprdeckast
tdopmyna. SBnenns nepeHoca. Jnuddysus,
TEIUIONPOBOAHOCTh, BHYTPEHHEE TPEHUE.

JIB
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KBanToBas dusnka. KBpanrtoBrle cBoiicTBa
3J1e KTPOMATHUTHOI 0 U3JIyde Husl. TermoBoe
BIIydCHUE U TIOMUHECUCHIMSI. CrieKTpajbHbIC
XapaKTEPUCTHUKHU TEIUIOBOTO M3ITy4CHHS. 3aKOHBI

Kupxroda, Credana-bonpumana v 3akoH
cMereHust Buna. AGCOIOTHO YepHOE Teo.
®dopmyna Penes-/xuHca 1 «yabTpaduoneToBas
katactpoda». ['unoresa kanros. Gopmyna
[Inanka. KBanroBoe 00bsicHEHHE 3aKOHOB
TETUIOBOTO VM3JTy4ECHYSI.

Chauna-
npe3eHTANNUSA

KBanToBas pu3nka. KBanrtoBrle cBoiicTBa
3J1e KTPOMATHUTHOI'0 U3JTy4e HUS.
KopriycKysipHO-BOJHOBO# JTyajiM3M CBETA.
@ororpdexr urdpdpexr Komnrona. YpaBHeHne
OvHmreiHa 151 dhorodddekra. OmbiT bote.

JlaBnenve ceeta. @OTOHBI.

KBanToBas pusnka. je MeHTHI KBAHTOBO
Me XxaHu KU KopIyCKysipHO-BOITHOBOW Tyami3M

MUKPOYACTHIL ¥ €T0 IKCTIEPUM EHTAJIBHOE
T[IOITBEPK/ICHHE; TPUHIAIT HEOTIPE1EIICHHOCTH;
BOJIHOBasi (PyHKIWs1, €€ QUBMYECKHil CMBICIL,
CTaHIAPTHBIE YCIIOBUS; YCIOBHE HOPMUPOBKH.

KBanToBas pusnka. je MEHTHI KBAHTOBO
MexaHuKH Y paBHeHue llpenvnrepa,

OZIHOMEPHbIE KBAHTOBO-MEXaHHMYECKHE 3a a4 1.
[Ipencrasnenue Gr3UYECKIX BEJINYUH
onepaTopaMy. COOCTBEHHBIE COCTOSIHUSL.
KBanroBanne MoMeHTa nmIyibca. KBaHTOBBIIM

porarop.

KBanToBas du3uka. Jjie MEHTBI

cne KTpockonuu. KBaHTOBO-MexaHUuecKoe
OIMCaHWEe aTOMOB. ATOM BOIOpO/A.
Bripoxxnennsie coctosHus. Pacnpenenenue
IDIOTHOCTH BEPOSTHOCTH. Y POBHU U CTIEKTPHI
LIEJIOYHBIX MeTasuioB. CrivH anekTpoHa. Crivs-
opOuTanbHOE B3auMoJiecTBHE. MeXaHuIeCKuii

Y MarHUTHBIA MOMEHT MHOT03JICKTPOHHOTO
aroma. CTpoeHre aTOMOB U ITe pUOAMIECKAst
CHCTEMAa XMMUYECKHUX JIEMEHTOB

AN .Menneneena.

Chnaiin-
npe3e HTamus

OcHOBBI GHU3MKH SIAPA H 3JI€ MEHTAPHBIX
YACTHIL:

CocTtaB aTOMHOTO sJipa. XapaKTePUCTUKH spa:
3apsijl, Macca, SHEPrusl CBS3HM HyKJIOHOB. BHIBI 1
3aKOHBI PaJHOAKTHBHOTO W3JIydeHUs. SiepHbic
peakipn. EcTecTBeHHass M MCKYCCTBCHHAs
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PaIMOaKTHBHOCTb. @ynnaMeHTaIbHbIe
B3aUMOJICHCTBMSI W OCHOBHBIE  KJIACChI
JJIEMEHTAPHBIX YaCTHIL YacTuipl "
aarmgacTipl. Jlemronsr u amponel. KBapkm.
Onexrpocnaaboe B3auMOAEHCTBHE.

4.4. 3aHATHSA CEMHUHAPCKOIO THUIIA.

4.4.1. Cemunapbl, NpaKTHYECKHE 3aHATU .

Ne

pasziena
JUCTUIUTNHBI

HanmeHoBanne TeMbl
U KPaTKOE COAEPKAHUE 3aHITHS

O0OnemMm,
aKaj.
Yachl

unoBarmoHHas
dopma

1

Mexanuka. Knnemaruka. OCHOBHBIE KUHEMATHUCCKUE
XapaKTEPUCTUKN KPUBOJIMHEHHOTO JIBIDKCHHS: CKOPOCTh U
yckopenre. HopManbHOE 1 TaHT€HIMAIbHOE YCKOPEHHE.
KunemaTunka BpamaTeapbHOTO JBDKEHHS.

3K

Mexanuka. JuHAMHKA NOCTYNATEJbLHOrO IBUKEHUSL.
3akonel HproroHa. VIMmysnbc 4acTHII M CHCTEMBI YaCTHIL
3aKOH COXpaHEeHUS UMITYJIbCa.

Mexanuka. /IluHaMuKa BpamaTeJbHOrO IBHKE HUSL.
Mowment naepmm. @opmyna Lreitrepa. MomeHT nMmnysbca
TBEPAOro Tejia. Y paBHEHUE BpalllCHUS TBEPIOro Tejia BOKPYT
3aKkperuieHHoM ocu . KuHeTnueckas sHeprvsi Bpaliaromerocs

Mexanuka. JHeprusa. Cwia, pabora ¥ TOTEHIMAILHAS
sHeprwsi. KoHcepBaTHBHbIE U HEKOHCEPBATHBHBIE CHWIbI.
Pabora u kuHeTHYECKas SHePrysl. 3aKOH COXpAaHEHUs TONHON
MEXaHUIECKOM SHEPruM B TIOJIE MOTEHIMAIbHBIX CHIL.

JJie KTPOMArHeTH3M.
Onekrpuaeckoe mone. IlpuHipm cynepnosuimu.  Pacuer
HaMPsHKEHHOCTH JIEKTPOCTATHIECKUX TOJICH.

DJie KTPOMATHETU3M.
[Torenmman nonst. BrruncieHne NoTeHIMAIOB
AIEKTPUYECKUX TOJIEH.
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Ne O0nemMm,
HaumeHoBanue Tembl MnHOBa1MoHHAs
paszzena aKaJ.
Y KPaTKOE COoNlep KaHue 3aHsATUs ¢dopma
JIACLIMIUTAHBL 4achl
2 daekTpomarHeTusM. 3akoH buo - Casapa - Jlamac 2 WHrepakrrBHOE
[puHIn cymnepro3uImm. 3aHATHE
«Konkypc-
COpPECBHOBAHHCY
2 JjeKTpoMarHeTusM. JlelicTBME MAarHMTHOrO TOJS  H 2
MPOBOTHUKK C TOKOM W JBIDKyIIHecs 3apsasl. Cuna Amrep
Cwuna JlopeHra.
2 Me xannka. Jiie KrpomaraeTusm. KonrpossHas padora 2
3 9 2 3K
KoJjie6anusi u BoHbL BoaHoBasi onTuka. M ieanbHpiit
rapMOHMYIEeCKui octiuuriTop. CliokeHne KomeOaHuit.
VYpaBHeHHE U XapaKTEPUCTHUKU BOJH. DIIEKTPOMAaTrHATHbIC
BOJTHBI
3 KoJjie0anusi 1 BoJiHbI. BoJiHOBas onTHKA. 2
Wurepdeperims ceera. MarepdepoMeTpsl.
3 KoJie 6anusi ¥ BoJIHbI. Bo/iHOBast onTHKA. 4 T
Hubpakims ceera. Meton 30H Openenst. Jubpakiponnas
peleTKa Kak CIeKTPpaIbHBINA MPHOOp.
3 KoJie 0anusi 1 BoJIHBL. B 0JIHOBasi 0NITHKA. 2
[Monsipmzammst cBeta. 3akoH Masmoca.
3 KoJie0anusi 1 BOIHBI. B 0JIHOBasi ONITHKA. 2
Konrponbhas pabora.
4 D u3nyeckas TepMOIUHAMHUKA. J[aBIeHHE raza ¢ TOUYKU 2

3pennsi MKT. CBsi3b TEIII0OEMKOCTH C YUCIIOM CTENeHe!
cB0o0OOIBI MOJIeKyJ1 ra3a. [IpeoOpa3oBaHue TEIUIOTH B
MexaHndeckyro padory. Huxn Kapao u ero xoaddriment
TIOJIE3HOTO JIEVCTBHS. DHTPOTIHA.
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Ne O0nemMm,
HaumeHoBanue Tembl MnHOBa1MoHHAs
pasnena aKas.
U KpaTKOe CO/IepKaHUe 3aHATHI ¢dopma
JIACTIATUTAHBI 4achl
4 D usnyeckas TepMoauHamMuka. Pacnpenenenue Makcpeia 2
MOJIEKYJ WleallbHOrO Ta3a. JKCIepUM eHTaTbHOE
o0ocHOBaHWe pacmpesieneHnsi MakcBemia. Pacnpenenenve
Bonbimana u 6apomeTprueckas Gopmyna.
5 KBanToBasi onTHKA. TEIUIOBOE U3JTyUCHIE. 2 3K
XapaxrepucTuku. OcHoBHbIE 3aK0oHBL. Popmyna [1naHka
5 KBanTtoBas ontuka. Porosdoexr. dpdext Komnrona. 2
5 OcHOBBI KBAHTOBO I MEXaH MKH. 2
Bomnpr ne bpoiins. CooTHoIIEHHE HEOMpe1eIeHHOCTEH.
5 OcHOBBI KBAHTOBO I MEXaHMKH. 2
BonroBast pyHkims, e€ ¢puznaeckuii CMBICT; CTaHIaPTHbIE
YCJIOBUS; yCJIOBHE HOPMHUPOBKHU. Y paBHeHHe llIpenvnHrepa
S) OcHOBBI KBAHTOBO I MEXaH MKH. 2
OmHOMEepHBIE KBAHTOBO-MeXaHmIeckue 3a1adu. CTyIeHb,
Oapbep.
S) OCHOBBI KBAHTOBOM MEXAHUKH. 4
OnHOMEpHBIE KBAHTOBO-MEXaHMYECKUE 3aJaU .
[IpsmoyronbHas MOTeHIMAIbHAS sIMa.
5 OcHOBBI KBAHTOBO I MEXAHMKH. 2
MexaHn4eCcKuid 1 MarHUTHBI MOMEHT MHOT03JICKTPOHHOTO
aTroma. 3acTpoiKa 31eKTPOHHBIX 0000 EK.
5 OCHOBBI KBAHTOBOM ONITUKU ¥ KBAHTOBOI MeXAHUKH. 2

KonrponbHas pabora.
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Ne O0nemMm,
HaumeHoBanue Tembl MnHOBa1MoHHAs
paszzena aKaJ.
Y KPaTKOE COoNlep KaHue 3aHsATUs ¢dopma
JTVCITUTAHBI 4achl
6 OcHoBBI siIepHO¥i PM3HKHA M (PU3HKH J1e HMEHT APHBIX 2
YACTHIL.
4.4.2. JlabopaTopHble 3aHSITHS.
No O6mweM, | Ilpumeuanve
HanmMeHoBaHue TeMBbI
pasznena aKaJ.
1 KpaTKOe COJleprKaHne 3aHITHS
JIACTIATUTAHBI Yackl

1 Mexanuka. Jlexyus: «OCHOBHBIE CBeJICHUS 00 00paboTKe 2
MBMEPEHHI B PM3MMECKOM TIPAKTHKYM €

1 Mexanvka. BeinonHenre J1abopaTopHoi paboThI T 4
BBIYHCJICHUIO TOTPEIIHOCTEMN

1 Mexanvka. BeimonmHenre 3X J1abopaTOpHBIX paOoT 10 10
MEXaHUKe

1 Mexanuka. Komnoksuym 2

2 DIEKTPOMAarHETH3M. 16
Brmonsenne 4-x mabopaTopHeIX padoT MO 3IEKTPOCTATHKE
Y TIOCTOSTHHOMY TOKY
OnexrpoMarseTmsM. Komnoksuym 2

3 KoneGanus 1 BonHbl. BonHoBast onruka. 8
Brimonsenne Tpéx mabopaTopHbIX pabOT MO BOIHOBOM
ONTHUKE

3 Kone6anus u BonHbl. BonmHoBasi onruka. 2
KomnokBuym 1o BOTHOBOM ONTHKE

5 KBanroBas onruka. Beimonsenne 2-x nabopaTopHsIX paboT 8
10 KBAaHTOBOM ONTHKE M CTIEKTPOCKOIIN
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4.5. CamocTosiTeIbHAS PA00TA 00YYAIOIIHXCSH

Ne
pasnena
U CIATUINHEL

[lepeueHb BOPOCOB IS
CaMOCTOSATEIBHOTO U3Y4YEeHUS

OO0nemM,
aKaj.
Jachl

dopma KOHTPOJISt

1

Mexannka . JIBwkenne Tenc l'[epeMeHHOﬁ

MacCOM.
JIBwKeHre B TONie IEHTPaIbHBIX CHIL

3akonb! Kemepa. CTOIKHOBEHHST TEJI.
Heympyroe u abcomoTHo ynpyroe
CTOJIKHOBEHHE.

4

Y cTHBII ompoc

OnexrpoMarHeTmsM. [1pasmia Kupxroda.
JBIDKEeHUE 3apsyKEHHBIX YACTHIL B
SNIEKTPUUECKUX M MATHUTHBIX TIOJISX.
Oddexr Xomra 1 ero npuMeHeHHE.
JlnamarHe THKH, mapaMarHeTHKU U
(eppoMarneTrky. ["paHidHBIC YCIOBUS Ha
TIOBEPXHOCTH pa3ielia IBYX MarHeTHKOB.

MpOBEPKa
VMHIVBATYaTbHBIX
3aTaHui

BonHoBag onrrka HopmanbsHas u
aHOMaJIbHAsI AUCIIEPCHH, PaCCEsHIE,
TIOIJIONICHUE CBETA, NOJLIPU3AIA CBETA

Y cTHBII orpoc

du3uyeckas TEPMOINHAMUKA Y paBHEHHE
COCTOsIHUA B TepMonuHaMuke [lepBoe
HA4yaJo TEPMOIMHAMUKH. TeIIIOEMKOCTbD.
VYpaBHeHne Maiiepa. M30xoprdeckni,
m300apUYECKHi, H30TEPMHUIECKHIA,
aanMadaTUIeCKUi MPOIECCHl B UACAIbHBIX
ra3zax

MpOBEPKaA
MHIMBHUIYyaJIbHBIX
3aTaHUi

KBanroBast hmsuka. OHOMEpHBIT
MOTeHIMANBHBINA Topor U O6apeep. CHeKTpbl
MOJIEKYJI

MPOBEPKa
VHIVBUATYaTbHBIX
3aTaHui

Pu3uKa S1pa U 3IEeMEHTapHbIX

yacTull. CTIMH ¥ MarHATHBIM MOMEHT siApa.
CBoiicTBa 1 0OMEHHBIN XapaKTep sICPHBIX
cwi. EcTecTBeHHast M MICKyCCTBEHHAs
paaroakTUBHOCTh. MCTOUHUKHI
PaavOaKTHUBHBIX M3ITy4EHHIL
Panvomoronselii aHaM3. 3aKOHBI
COXpaHEHHUS B SIAEPHBIX PEAKLMX.

Y cTHBII ompoc

4.5. TeMbl KOHTPOJIBHBIX padoT.

Koumponwvnaa paooma Nel. Mexanuka._ Or1eKmpomMazHemu3sm.

Konmponvnas pavoma Ne? . KoneGanus v BonHbI. BonHoOBast orruka.

Konmponvnaa paboma Ne3. OcHOBbI KBAHTOBOM ONTHUKUA KBAHTOBOM MEXaHHKH.
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5. IlepeyeHb yuyeOHO-MeTOAMYECKOT0 00ecreYeHUs I CAMOCTOATEIbHONH pPadoThI
o0yyaronmxcs 1O JMCHUIIMHE.

MeTtomudeckie yka3aHus It O0y9aroNMXcsi 0 OPraHU3alliU CAMOCTOSITEIIBHOM paboThI
10 U CIUILINHE, BKITIOYAs IIEPEYeHb TEM CAMOCTOSTEIBHOM paboThI, POPMBI TEKYIIEr0 KOHTPOJIS
10 TUCHUTIINHE ¥ TPEOOBAHUS K MX BBITTOJHEHHIO Pa3MEIICHBI B 3JIEKTPOHHOM HH(POPMAI[HOHHO-
obpasoBatenbHol cpeae CIIOITU(TY) wa caiite: http//media.technolog.edu.ru

6. @OH/I OLIEHOYHBIX CPeICTB ISl IPOBe/ie HUSI POMEKYTOYHOM aTTeCcTAllul

CBOEBpEMEHHOE BBINIOJIHEHUE OOYJaOUMMCS MEPOINPHUSATUH TEKyLIeTO  KOHTPOJIS
MO3BOJISIET MPEBBICUTH (JIOCTUTHYTh) IOPOIOBBIN YPOBEHb («yJOBJIETBOPUTEIBHO») OCBOEHUS
IPEIYCMOTPEHHBIX 3JIEMEHTOB KOMIETEHIIH .

PesynpTarhl AMCHMIUIMHBI CUMTAIOTCS JOCTUTHYTBIMHM, €CJIM M BCEX JJIEMEHTOB
KOMITETEHIIM I PEBBIILIEH (JIOCTUTHYT) MOPOTOBbIN YPOBEHb OCBOECHMS KOMIIETEHIIUH Ha TAHHOM
JTarne.

[TpoMesxyrouHast arTecTanus Mo JUCIUIIINHE TPOBOAUTCSA B OpME HK3aMEHOB.

IIpn cnaue sk3aMeHa, CTYJAEHT MOJIy4aeT TPHU BOINPOCA M3 INEPEUHs BOIPOCOB, BPEMs
HOJArOTOBKHU CTYJEHTa K YCTHOMY OTBETY - 710 45 MUH.

[Tpumep BapraHTa BOMIPOCOB HA SK3aMEHE:

Bapuantr Ne 1
1. Cas3b MeXIY CHIOH M NMOTEHIHATbLHOW 3Heprueid. I'panmeHT ckanspHol QyHKIMH.

NpPAMOJIMHE HHOr 0 NPOBOJIHUKA € TOKOM.

3. beckoneunas IVIOCKOCTD HeECeT 3apsii, PaBHOMEPHO pacnpeaeJIeHHbI 74

HANPAKEHHOCTH JJIEKTPUIECKOr 0 MoJist 4epe3 3TOT Kpyr.

2. 3axon Buo — Capapa — Jlanjaca W ero nmpuMeHeHHe K pacyéTy MArHHUTHOTO MOJIfA

C

NOBEPXHOCTHOM MI0THOCTLI0 1 MKKI/M2, Ha HEKOTOPOM pacCTOSSHHM OT IWIOCKOCTH
napajuielbHO eif pacnojioxkeH Kpyr pagmycom 10 cMm. Bprumeants moToK BeKTopa

®DoH/T OIIEHOYHBIX CPE/CTB 10 AUCIUTUIHHE MpecTabieH B [Ipunoxennn Ne 1

PCSYJ'IBTaTI)I OCBOCHHUA JUCHHMINIIMHBI CUHUTAIOTCA JOCTUTHYTBIMH, CCJIIM [JIsI BCEX
QJICMCHTOB KOMHCTCHLII/II\/’I AOCTUTHYT HOpOI‘OBLIfI YPOBCHb OCBOCHUA KOMIICTCHIIUU HA JAHHOM
9TaIl€ — OICHKa ((y,Z[OBHeTBopI/ITCJIbHO))4.
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7. IlepevyeHb yue OHbIX U3AaAHUA, He00OXOAUMBIX JIsl OCBOEHUS TUCHUIIIMHBI.

a) NCYaTHBIC U3daHU A

1.

10.

11.

Casenbes,1.B. Kypc o0meii ¢usuku : yaeoHOe mocoOwue : B 4-x kH. T. 1. Mexanuka / 1. B.
CagenbeB. - 5-e uza., ucnp. . — Cankr-IlerepOypr, Mocksa ; Kpacuonap : Jlans, 2011. — 336
c. - ISBN 978-5-8114-1207-5.

CagenweB,1.B. Kypc o6meit usuku : yaebnoe mocodue : B 4-x kH. T. 2 . DIEKTpUUECTBO U
maraetusm / U. B. CaBenbeB. - 5-e u3n., ucnp. . - Cankr-IlerepOypr, Mocksa ; Kpacuonap:
Jlanb, 2011. — 342 c. -ISBN 978-5-8114-1208-2.

CagenbeB,1.B. Kypc obmieit gusuku : yuebroe mocodue : B 4-x k. T. 3. MonekynsapHas
¢usuka u repmoanaamuka/ M. B. CaBenbeB. - 5-¢ uzn., ucrp. . - Cankr-Ilerepoypr, Mocksa
; Kpacuogap: Jlans, 2011. —208 c. - ISBN 978-5-8114-1209-9.

CasenweB,I.B. Kypc obmeit ¢usukm : yaebnoe mocodue : B 4-x kH. T. 4 . Bomasl. OniTuxa.
/ W. B. CaBenbeB. - 5-¢ u3n., ucnp. . - Cankr-IlerepOypr, Mocksa ; Kpacuonap: Jlans, 2011.
— 251 c.- ISBN 978-5-8114-1210-5

Bamumes M.I'. Kypc o6meit ¢usuku : YueOHoe mocoOue i By30B 110 TEXHUUECKUM
HaIlpaBJICHUSIM MTOATOTOBKHU U criennanbHoCcTsM / M. I'. Baymmes, A. A. TToB3uep. - 2-e u3n.,
ctep. - Cankr-IletepOypr, Mocka ; Kpacuonap: Jlaas, 2010. - 573 c. : ui. - (YueOHukm uist
BY30B. CnienuanbHas muteparypa). - ISBN 978-5-8114-0820-7

CrapoBukoB, M.. BBenenne B SKCIIepUMEHTAIBHYIO (U3HMKY : ydeOHOe mocobue/ M.U.
CrapoBukos. - Cankr-IletepOypr, MockBa ; Kpacuonap : Jlans, 2008. - 235 c. - (YueOHuKMI
1ust By30B. CriennanbHast mureparypa) - ISBN 978-5-8114-0862-7

®upranr, E.B. PykoBOJACTBO K pemeHunto 3a1a4 1o Kypcy oOimei gusuku : yaeOHoe mocooue
JUIS. BY30B 1O TEXHHYECKUM M TEXHOJOTHYECKAM HampaBJeHUsM U crennansHocTsM/ E.B.
®wuprasr. - 3-e usm., crep.. - Cankr-IlerepOypr, Mocksa ; Kpacuogap: Jlans, 2009. - 348 c. -
(Yuebnuxwm juist By3oB. CrienmnanbHas muteparypa). . - ISBN 978-5-8114-0765-1

BBenenue B ¢usnueckuil mpaktukym. OOpaboTka pe3ylnbTaTOB H3MEpeHHH : YueOHoe
nocobue / OcrameB B. b., Xoryanoa C. B., bomotoB b. b., bmaroBemenckuii B. B. ;
MunoOpnayku Poccun, Cankr-IlerepOyprckuii  rocymapCTBEHHBIH — TEXHOJIOTHYECKHMA
UHCTUTYT (TexHuueckuil yHusepcuter), Kadeapa obOmeit ¢usuku. - Canxr-IlerepOypr :
CII6I' TI(TY), 2023. -40 c.

OcrameB, B.b.  U3yuenue wunHTepdepeHUUH CBETa C MOMOIBIO OuUnpu3Mbl DpeHens :
Yuebnoe nmocobue / B. b. Ocrames, C. B. Xorynnoa ; MunoOpnayku Poccuu, CaHkT-
[leTepOyprckuit rOCyIapCTBEHHBIN TEXHOJIOTUYECKU ~ HHCTHUTYT (TexHMYECKU T
yauepcuter), Kadenpa obmeii ¢gusuku. - Cankr-Ilerepoypr : CIIGI TU(TY), 2023. - 22 c.
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oOpa3zoBanusi U Hayku Poccuiickoit ®@eneparnuu, Cankr-IlerepOyprckuil rocyaapcTBeHHBIN
TEXHOJIOTHYECKHN WHCTUTYT (TexHuuyeckuid yHuBepcuteT). Kadempa oOmeit  ¢uszmku. —
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TEXHOJIOTHYCCKMN WHCTUTYT (TexHuveckuii yHuBepcuter). Kadenapa oOmer  dusuku. —
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yauBepcuter). Kadenpa obmeit  ¢usuku. — Cankr-Ilerepoypr: CIIGITU(TY)., 2012. — 15 c.

Bonbkenmreitn, B.C. CoopHuk 3a1a4 mo o01emMy Kypcy Gu3uku: yded. mocodue st TeXH.
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oOmelt ¢usuku. — Cankr-IlerepOypr: CIIGI' TU(TY)., 2017.- 21 c.

W3ydenue cnekrpa aroma Bogopona : [Ipakrukym / C. B. Xorynuosa, b.b. bBonotos, B.B.
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JUTSL 3apETHCTPUPOBAHHBIX MTOJIH30BATENCH.
IIpoBepka 3akoHa Mamtoca : Meroaudeckue ykazaHus K jabopatopHoit pabote Ne 56
/ C.B. Xoryunosa, B.B. bnarosemenckuii, b.b. bonoros, B.H. Ckobernes ;
MunucrepctBo oOpa3oBanus u Hayku Poccuiickoit @enepannn, CaHKT-
[leTepOyprckuii rocymapcTBEHHBIN TEXHOJIOTHYECKAN HHCTUTYT (TEXHUYECKU M
yausepcurer). Kagenpa odmeit  ¢usuku. — Cankr-IlerepOypr: CIIOI' TU(TY).,
2015.-18 c. //CIIOI TU. DnexrponHast OubnuoTexa. -
URL:http://technolog.bibliotech.ru (mara obparmenus: 12.03.2021).-Pesxkum gocryma:

JUISL 3apPETHUCTPUPOBAHHBIX MTOJIb30BATEIIEH.

bnarosemenckuii, B.B. HccnenoBanue CrieKTpoB NOIJIONIEHUSI paCTBOPOB
OpTaHUYECKUX MOJIEKYT. MeToandeckue ykazanus K jgaboparopHoit padote Ne 90 /
B.B. brnarosemenckuii, A.B. bensiko, C.B.XoryH1ioBa; MuHucTepcTBO 00pa3oBaHus
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13

14

u Hayku Poccuiickoit Deneparuu, Cankr-IleTrepOyprekuii rocyiapcTBEeHHBIN
TEXHOJOTUYECKUH MHCTHUTYT (TeXHHUecKuii yHuBepcurerT). Kadenpa obmeit dusuxu.
— Cankr-IlerepOypr: CIIOI' TU(TY)., 2015.-16 c. //CII6I' TU. Dnexrponnas
oubmmoteka.-URL:http://technolog.bibliotech.ru(mara o6pamenus: 12.03.2021).-
Pesxxum noctyma: uist 3aperucTpupOBaHHBIX MOJIB30BATEIICH.

AepnmHa, I'.I'. U3yuenune nucnepcuu cBeTa B BelecTBE : MeToauuecKue ykazaHus
K aboparopHoit padote Ne 68 /I'.I'. ABepumna, A.B. bemnsixos, O.I1. Hlyctposa ;
MunucrepcTBo oOpa3oBanus u Hayku Poccuiickoit @eneparuu, Cankr-
[lerepOyprckuii rocy1apCTBEHHBIN TEXHOIOTUYECKHI HHCTUTYT (TEXHUYECKUM
yauBepcutet). Kadenpa obmeit ¢usuku. — Cankr-IletepOypr: CIIOI' TU(TY).,
2014.-18 c. //CIIGI TU. DnexrponHas OubimmuoTexa. -
URL:http://technolog.bibliotech.ru (mata obpamenus: 12.03.2021).-Pexxum nocryma:
JUTS 3apETUCTPUPOBAHHBIX TTOJIB30BATENEH.

. Januneyenko, B. I'. Onpenenenue OTHOIICHUS 3aps/ia dJIEKTPOHA K €r0 Macce C
MTOMOIIHI0 MarHeTpoHa : METOIMYECKUE yKazaHUs K JlabopaTtopHoit padote Ne 33 / B.
I'. Janunpuenko, JI. H. KaypoBa ; MuHucTepCcTBO 00pa30BaHMs U HAYKH
Poccuiickoii @enepannn, Cankr-IlerepOyprckuii rocyjapcTBeHHBIN
TEXHOJIOTUYECKU N WHCTUTYT (TeXHUYeckuil yHuBepcuteT). Kadenpa obmert dusuku.
— Camnxkr-IlerepOypr: CIIOI' TU(TY)., 2014,-21 c. //CIIGI' THU. DaexrporHast
oubmuoteka.-URL:http://technolog.bibliotech.ru (mara oopamenus: 12.03.2021).-
Pexxum nmoctyma: uist 3aperucTpupoOBaHHBIX MOJIB30BATEIICH.

bosoros, b.b. fIBieHus 31€KTPOMariUTHONM UHIYKUUU U CAMOUHIYKLIHH :
METOIUYECKUEe YKa3aHus K maboparopHoit padore Ne 39 / b. b. bonotos, A. B.
bensxos, O. I1. HlyctpoBa ; MunucrepcTBo oOpa3oBanus u Hayku Poccuiickoit
®enepanuu, Cankr-IlerepOyprekuil rocy1apcTBEHHBIM TEXHOJIOTUYECKUNH MHCTUTYT
(rexanueckuii yauBepcutet). Kadenpa obmeii ¢usnuku. — Cankr-IleTepOypr:
CIIoI' TU(TY)., 2014.-23c. //CIIoI TU. DnexrponHast OMOIMOTEKA. -
URL:http://technolog.bibliotech.ru (mara obpamenus: 12.03.2021).-Pexxum nocryma:
JUTS 3apETHUCTPUPOBAHHBIX TTOJIH30BATENICH.

Kepuosoii, A.11. UsMeperne INHBI CBETOBOI BOJIHBI IIPU IIOMOIIM IA(PPaKIMOHHON
PEIeTKU : METOJMYECKUE YKa3aHUs K J1aboparopHoit padote Ne 54 / A. U.
Kepnosoii, C. B. [Ipsiuerko ; MunuctepcTBo oOpa3zoBanus U Hayku Poccuiickoit
®denepannu, Cankr-IlerepOyprekuil rocyapcTBEHHBIA TEXHOJOTHYECKUNA UHCTHTYT
(rexanueckuii yuuBepcutet). Kadenpa obmeiit ¢usuku. — Cankr-IletepOypr:
CIHOI'TU(TY)., 2014.-22 c. //CIIOI' TU. DnexkrporHas OnbiamoTexa.-
URL:http://technolog.bibliotech.ru(mara o6pamenus: 12.03.2021).-Peskum moctyma:
JUTS1 3apETHUCTPUPOBAHHBIX MTOJIH30BATENEH.

UccnenoBanne rupockonudeckoro ddpdekra : Meroaudeckue ykazaHus K
nabopatopHoii padore / B.I'. lanunpuenko, C.B. JIpstuenko, A.W. XKepuosoii, 1O.P.
PynakoB ; MunuctepctBo oOpasoBanus u Hayku Poccuiickoit @enepannn, CaHKT -
[leTepOyprckuii rocyaapCTBEHHBIM TEXHOJIOTUUECKU WHCTUTYT (TEXHUYECKU T
yausepcuret). Kadenpa obmeit ¢usuku. — Cankr-IlerepOypr: CIIOI TU(TY).,
2013.-15 c. //CIIOI'TU. DnexrponHas OubmmoTeka. -
URL:http://technolog.bibliotech.ru(mara o6pamenus: 12.03.2021).-Peskum qoctyma:
JUTS1 3apETUCTPUPOBAHHBIX MTOJIb30BATENEH.

Yubucos, A.I'. ®oTtoanexkrpuueckuii ekt : MeToauueckue ykazaHus K
nabopatopHoi padote Ne 59 / A.I'. Uubucos, O.I1. lllycrpora, B.B.
brnarosemenckuii ; MunucrepctBo oOpazoBanus 1 Hayku Poccuiickoit @enepanuu,
Canxr-IleTepOyprckuii TOCynapCTBEHHBIN TEXHOJIOTHYECKUIT HHCTUTYT
(rexumveckuii yaupepcuteT). Kadenpa obmeit ¢uszuku. — Cankr-IlerepOypr:
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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
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CIHOI'TU(TY)., 2013.-17 c. //CIIOI' TU. DnekrporHas OnbaroTeKa. -
URL:http://technolog.bibliotech.ru(nara oGpamenus: 12.03.2021).-Pesxxum nocryma:
JUTSL 3aPETHCTPUPOBAHHBIX MTOJB30BATEICH.

Yubucos, A.I'. Onpenenenne ropu30HTATBHOM COCTABIISIFOIICH MarHUTHOTO TOJIS
3emuu : Meronuueckue yka3anus k aboparopHoii padote Ne 31/ A.I'. UnGucos,
JL.H. Kayposa, O.I1. lllyctpoBa, ; MuHucrepcTBo 00pa3oBanus U Hayku Poccuiickoit
®denepannu, Cankr-IlerepOyprekuii TocyIapcTBEHHBIA TEXHOIOTHYECKUH UHCTHTYT
(rexanueckuit yauBepcutet). Kadenpa obmeit ¢usuku. — Cankr-IletepOypr:
CHOI'TU(TY)., 2013.-13c.//CTIOI' TU. DnexkrpoHHas 6nbIroTEeKA. -
URL:http://technolog.bibliotech.ru(mara o6pamenus: 12.03.2021).-Peskum qoctyma:
JUTSL 3apPETHCTPUPOBAHHBIX MTOJB30BaTEINCH.

Xoryniosa, C.B. M3ydeHnne 3akOHOB TETIOBOTO U3TydeHUsT : MeToauaecKue
yKazaHus K yjaboparopHoii padore Ne 58/ C.B. Xoryniosa, B.B. brnarosemenckuii,
B.H. CxobeneB ; MunucrepctBo o0pazoBanus 1 Hayku Poccuiickoit ®@enepanuu,
Canxr-IleTepOyprckuii TOCynapCTBEHHBIN TEXHOJIOTHYECKUT HHCTUTYT
(rexanueckuil yauBepcutet). Kadenpa obmeii dusuku. — Cankr-IletepOypr:
CIHOI'TIU(TY)., 2012. -20c. //CITIOI' TU. DnexrponHast 6ubianoTexa. -
URL:http://technolog.bibliotech.ru(mara o6pamenus: 12.03.2021).-Peskum qoctyma:
JUTSL 3apPETHCTPUPOBAHHBIX MTOJB30BaTENEH.

XotyHmosa, C.B. M3yueHune 371eKTpOCTaTHYECKUX TTOJIeH Ha MOAETH | MeToInuecKie
yKazaHus K yraboparoprHoit padote Ne21 / Xorynmosa C.B.,bnarosemenckuii B.B.,
CkoGeneB B.H. ; MunucrepcTBo 00pa3zoBanus u Hayku Poccuiickoit denepanum,
Cankr-IleTepOyprekuii TOCyIapCTBEHHBIN TEXHOJIOTUUYECKHIT HHCTHTYT
(rexunueckuii yauepcuteT). Kadbenpa obmeri dusuku. — Cankr-IlerepOypr:
CIIOI'TAU(TY)., 2012.-15c. /CIIOI' THU. DnexkrpoHHas OMOIMOTEKA. -
URL:http://technolog.bibliotech.ru (mara obpammenus: 12.03.2021).-Pesxum gocryma:
JUISL 3apPETHUCTPUPOBAHHBIX ITOJIB30BaTENEH.
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8. IlepeyeHb 7JJIEKTPOHHBIX 00pa3oBaTeJbHBIX PeCYpPcoB, HEOOXOAUMBIX ISl
O0CBOEHUS JUCIUITHHBI.

yuebnbIi naH, PII/] u yueOHO-MeTOIMUecKne MaTepHUallbl:
http//media.technolog.edu.ru

AIEKTPOHHO-OMOINOTEYHBIE CHCTEMBI:

«DNEeKTPOHHBIN YHTATBHBIN 381 — bubnmmoTex» https//technolog.bibliotech.ru/;

9. MeToan4yeckKkue YKazaHud 1J1sd oﬁyqamumxcsl 1m0 OCBOC€HHIO JTUCHMUIIJINHBI.

Bee Buasl 3anarnii nmo aucuumuiiHe «®u3nka» MPOBOIATCS B COOTBETCTBHHU C
TpeboBanusiMu cnenyronmx CTIL:

CTO CIIoI'TU 020-2011. KC YKB. Bunsl yaeOHbIX 3anaTHi. JlabopaTOopHBIE 3aHATHSL.
OOume TpeOOBaHMS K OPraHU3aIlMH U TTPOBEACHUIO.

CTIT CIIoI'TU 040-02. KC VYKJ/IB. Buasl yueOHbx 3anHstuii. Jlekmus. OOmme
TpeOOBaHUS;

CTO CIIoI'TA 018-2014. KC VYKIB. Bunsl y4ueOHbix 3aHsTHil. CemMuHapbl H
npakTudeckue 3aHAThsA. O0ume TpeGoBaHuUs K OpraHU3alluy U IPOBEACHHUIO.

CTII CIIOI'TA 048-2009. KC YK/IB. Bunsl yueOHbIx 3aHstuil. CamocTosATenbHas
njaHupyemas padbota ctyaeHToB. OOume TpeboBaHMs K OpraHU3al[My U IPOBEICHUIO.

[InanupoBaHue BpeMeHHU, HEOOXOIUMOIO Ha W3y4€HHWE MAHHON AMCLUMIIIUHBI, JIydIle
BCErO OCYIIECTBIIATH Ha BECh CEMECTp, MpEeAaycMaTpuUBas IPU 3TOM PETYISPHOE IMOBTOPEHHE
IPOMJEHHOIO MaTepuaia.

OCHOBHBIMHU YCIIOBUSIMH MPAaBUJIBHOM OpraHu3anuu yd4eOHOTro Ipolecca Uil CTYIEHTOB
SIBIISICTCS:

IJIAHOBOCTb B OpraHU3alluy yueOHOH paboThl;

Cephe3HOE OTHOIICHUE K U3YyUYEHUIO0 MaTepHaa,;

MOCTOSSHHBIA CAMOKOHTPOJIb.

Ha 3aHATHA CTYAEHT OJKEH NPUXOAUTD, UMes 3HaHUS 10 YK€ U3ydeHHOMY MaTepuaiy.

10. IlepeyeHb MHG OPMANIMOHHBIX TEXHOJOTHI, HCIOJIb3yeMbIX NPH OCYIIECTBJIE HUM
o0pa3oBaTeJILHOTO MpoLecca Mo AUCHUIIHHE .

10.1. UudopmanmoHHbI€e T€XHOJIOTHM.

B yuebHoM mporecce MO JaHHOW JOUCHUIUIMHE MPEAyCMOTPEHO HCIOIb30BaHUE
WHQOPMAITMOHHBIX TEXHOJIOTUH

YTEHUE JICKIUM C UCIIOJIb30BAHUEM CIIal - IIPE3CHTALU;

B3auMoeiicTBHE ¢ oOydaronmmucs nocpeacrsom DUOC..

10.2. IporpammHoe obecneyenue’.
Microsoft Office (Microsoft Excel);
Gaussian09; Microsoft Visual Studio; AutoCAD;

10.3. ba3bl JaHHBIX U HH( OPMALIMOHHbIE CIIPABOYHbIE CHCTEMBbI.
baser nannabix Scopus u Web of Science.

5B pasaeiie 0TO6pa)KaIOTC$I KOMIUICKTBI JIMOEH3WOHHOTO U CBO6OZ[HO pacrpocCTpaHaeMoro mnporpaMMHOIO
06CCHCLI€HI/I$I, B TOM YHCJIC OTCUYCCTBCHHOT'O IMTPOU3BOJACTBA, H€O6XOI[I/IMOFO JUIA obecrieyeHus JUCHHUITIMHBI

25


http://media.technolog.edu.ru/
https://technolog.bibliotech.ru/;

11. MarepuajbHo-TeXHHYECKOe o0ecrneyeHHe OCBOCHHUSI IMCUUILVIMHBI B Xo[e
peanusanuu 06pazoBaTebHOI mporpaMmbI®.

Kadenpa oOmeii pu3mku pacmoniaraeT MaTepraibHO-TEXHHIECKOW 0a30H,
obecrieunBaroIei MPOBEACHUE BCEX BUIOB 3aHATHI. B pacmopsoke HUM CTY/IEHTOB
HMEIOTCS

- AyAJuTOpuHU 1A MPOBCACHUA CCMUHAPCKUX H J'Ia60paTOpHBIX BaHHTHﬁ, OCHAIICHHBIC
ACMOHCTpPAlMOHHBIM 5KpaHOM, ITPOCKTOP

-KOMIIBIOTEPHBIH KJ1acC ¢ BbIX00M B IHTEpHET;
-00opynoBaHHas T1abopaTopust Uk TPOBEICHUS (PU3NIECKOTO MPAKTUKYMA

12. Oco0eHHOCTH OCBOE HUS AUCHUIIVIMHBI UHBAJIMAAMHU U JIMITAMHU ¢ OrPAHUY€ HHBIMU
BO3MOKHOCTSIMH 3/10POBbAI.

Jlns WHBanMMAOB M JHMI[ C OTPAaHHUYECHHBIMA BO3MOKHOCTSMH Y4eOHBIE TIpollecc
OCYIIECTBIISIETCS. B COOTBETCTBUM ¢ [lonmokeHMeM 00 opraHu3anuu y4eOHOTrO Tporiecca Jls
00ydeHUs] MHBAJIUIOB W JIUI] C OTPAaHUYCHHBIMH BO3MOXXHOCTSMH 3710poBbsi CIIGI TU(TY),
yTBEpKIEeHHBIM pektopoMm 28.08.2014.

IIpmnoxenne Ne 1
K paboueii nporpaMMe JTUCLMILTHHBI

DoHI OLICHOYHBIX CPEe/CTB
JJISl IPOBe/Ie HUS IPOMEKYTOYHOM aTTeCTALUH 110

aucuuiinae «dusuka»

1. TlepeyeHb KOMIETEeHIUH U 3TANOB UX (pOPMHUPOBAHMS.

Hnnexc 7 8
Conepxanue Oran GopMupoBaHus
KOMIICT CHIINN
OIIK-2 Crioco0eH MprMEeHITh OCHOBHBIE 3aKOHBI ¥ METOTbI IPOMEKYTOUHBIH

HCCJICIOBAaHNN €CTECTBEHHBIX HAYK JIJISI PSLICHHUS 3a/1a4
npodeCCHOHATIBHON e TEIHHOCTH.

6 B pasziene oTo6paxkaeTcs cOCTAB MOMENIEHUI, KOTOPBIE MPEACTABIAIOT CO00H yueOHbIE ay TMTOPHUH JUTsl POBEICHHUS
y4eOHBIX 3aHATHH, TNPELyCMOTPEHHbIX 00pa3oBaTeNbHOW NPOTPaMMON MO JUCLUIUIMHE, OCHAILCHHbBIC
000pyIOBaHMEM M TEXHUUECKUMHU CPEACTBAMHU OOYUYCHHMSI.

" JKupHbiM  1pUTOM  BBIENSETCS Ta YaCTh KOMIETCHIMH, KOTopas (GOpPMHPYETCS B XOJ€ HM3YUEHHs NaHHOM
JUICIUIIHBI (€CITM KOMIIETEHIUS OCBAaMBAacTCs MOJHOCTBIO, TO ()ParMeHTHI HE BBI ACIIOTCS).

8 Dtan popmupoBaHUs KOMNETeHIMH BhIOMpaetcsd mo m. 2 PIIJl m yueOHOMY TlaHy (Ha9aNbHBIH — €CIH HET
NPeIUIeCTBYIOMNX JWCIUIUIAH, WTOTOBBIH — €CIIM HeT MOCIeNyIOMNX JUCIUIDIMH (WM KOMIIETCHIWS He
¢dopmupyetcsa B xone npaktukd wm ['MA), mpoMexyTOUHBIH - Bce ApyTHe)
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2. IToxa3areau u KpUTEpPUH OLCHUBAHUA KOMIIeTe HIIMI Ha PA3IMIHBIX J3Talax Mx (l)OpMI/IpOBaHI/Iﬂ, HIKaJa O¢HUBaHUA

Kon u HammeHnoBanue [MTokazaremu chopMHUPOBAHHOCTHU Kpurepuit YpoBHU C(HOPMHUPOBAHHOCTH
VH/IUKaTOpa JTOCTIDKCHHS (eckpuIropsl) OLICHUBAHHSI (ormicaHue BBIPaXKCHHOCTH JIECKPUIITOPOB)
KOMHETCHIII «YIIOBJICTBOPUT €IIEHO» «XOPOILIIO» «OTJITIHO»
(noporoBsIit (cpennmii) (BBICOKMIA)
OIIK-2.3 Haer onpeneneHuss OCHOBHBIX | OTBETHI Ha | Haer onpenenenus | Jlaet onpenenenns | [TpaBwibHO JaeT
Hcnonp3oBaHue (U3MUIECKUX BeaMunH, oObscHseT | BOompockl  Nel-16, | OCHOBHBIX (GMBIYECKNX | OCHOBHBIX (DM3MMECKHUX | OMpeIeICHHsI
(DM3MHECKHX  3aKOHOB M | CMBICHL, CIIOCOBEI H €IMHHIEI 23-45, 67-83, 95- 1]i[eJ'J]/ILII/H{COII]I/I6KaMI/I. BEJIMYMH " C | OCHOBHBIX (1)(1;361/1%(:1(14)(
NPUHLMIOB B CBOCH wsvepentis (3-1) 96, 106-118 mﬁ:e;(ﬁg B CJMHMI@AX | HETOYHOCTAMU. Vmeer | Benm4uH. ”beCHH6€T
npodecCHOHATBHOM SK3aMeHY p . IpeICTaBIICHNS 0 | IX CMBIC], CIOCOOBI
eSITETLHOCTH criocodax UX | M3MEpEHHUS.
M3MEpEeHuS. [IpaBwibHO Ha3BIBaeT
IIpaBwIbHO Ha3BIBACT | €OUHWLBI W3MEPEHHS.
€JIMHALIBI M3MEPEHUS.
IIpaBunbsHO dopmynupyet | OTBETHI Ha | Dopmynupyer IIpaBuibHO IIpaBuibHO
OCHOBHBIE  3aKOHBI dusuku, | Bompocel  Nel-45, | OCHOBHBIE — 3aKOHBI | (QOPMyIUPYeET dopmynupyet
OITHCHIBAIOLIAE dusHUeCcKu e 67-84, 95-96, 119- | ¢dusuku c onmOKkamMu, | OCHOBHBIE  3aKOHBI | OCHOBHBIE  3aKOHBI
SBJIEHES 1 IIPOLECCH; 155 k sK3ameny nyraercsi B oOmactu | ¢usuku. HaspiBaer | ¢usuku u oGmacT ux
MIPUMEHEHU S OTPAHUYEHHUS MIPUMEHEHUSL.
Hasrisaer OTPaHUHCHIA 3aKOHOB. npuMeHeHus 3akoHoB | [IpuBoauT npumepsl
HPUMCHCHUA 3aKOHOB, c HEOOJIBIIIMMH | TTPHIIOKEHUS
[IpuBOIUT MpUMEPHI MPUIOKEHUSA HETOYHOCTSIMH. 3aKOHOB (PM3UKU B
3aKOHOB (PM3UKH B MPAKTHUECKON [IpyBOoaUT mNpUMEPBI | IPAKTUYECKON
HeSITEIbHOCTHU (3-2) MPUITOKCHUA JCATCIIBHOCTH.
3aKOHOB (PM3UKH B
MPAKTHYECKON
JESTEIIBHOCTH.
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AHaIM3UPYET YCIOBUSA OTBeTHI HA AHanmu3upyet AHanm3upyer [IpaBuiIBHO U SICHO
IpOoTeKaHUs (PU3NYECKOTO Borpockl NeNel- duznueckuit ¢usnueckuii mporecc | aHaJIM3UpyeT
mpoliecca 1 BBISBIISET 15,46-66,85-105x | mporecc ¢ ¢ HeOOJIBIIMMU dr3rIecKuii
zakoHomepHocTH (Y-1) 9K3aMEHY TTOMOIIIHIO HETOYHOCTSIMH. npoIiecc.
HaBOJAIIMX
BOITPOCOB.
OObsicHsieT sBiIeHue unyu npouecc | OTBeTH Ha Bei6upaer Bri6upaer gumsmueckue | [IpaBUIBHO U ICHO
Ha OCHOBE (M3MYECKUX 3aKOHOB | Bompockl NoNel- ¢du3nYecKkue 3aKOHBI, | 3aKOHBI, OOBSICHSIET
(V-2) 15,46-63,85-105 k | onmceiBaronme OIMCBHIBAIOIIME dusnyueckuit
SK3aMeHY ABJICHHE U ABICHAC WM TIPOHECC | hopece.
TPOLIECC C IOMOMIBIO | © HEOOML MK
HETOYHOCTAMMU.
HaBOJAIMX
BOIIPOCOB.
3amiceiBaeT popmyIIbL, OTtBeTbl Ha 3anuceiBaeT 3anuceiBaeT [IpaBuibHO
OIHCBIBAIONIHE (U3HICCKOE SBIICHUC BOIPOCHI dopMybI, hopmyIIbL, 3alKUChbIBAET
Wi npouecc. Pemaer pmnueckue NeNe40-66, 82- | onuckIBarompe OIKCHIBAIOIIE hopMyIIBL,
3afla i 101.112-119 K | Qusudeckoe sBieHue | QU3MIECKOE SBICHHUE | ONMUCHIBAIOIIME
(H-1) DK3aMEHY C OIMOKaMH. c HeOONbIMMHU | (pU3HUYECKOe
Ilyraercsa npu | HeTouHocTsmMu. Ilpu | sBieHume. Pemmaer
peIeHu peleHu ¢dusnyeckue 3a1auu.

(I)I/I3I/I"ICCKI/IX 3a1a4.

¢usnueckoil  3amauu
HE MOXET JIOBECTH
pelieHre JI0 KOHIIA.

IlIxana onenuBanus cootBercTByeT CTO CIIOI' TU(TY)
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14.

15.

16.

17.

3. TunoBbIe KOHTPOJILHBbIE 3aJaHUs JIs MIPOBe/Ie HUSl POMEeKYTOYHOI aTTeCTAlNU
Pasznes 1. MexaHnuka.

IIpocTpancTBO M Bpems, cucTeMbl oTcyeTa. OCHOBHBIE KWHEMAaTUUECKUE XapaKTePUCTUKI
KPUBOJMHEHHOIO IBUKEHUS: CKOPOE YCKOPEHUE.

Kunemarnka BpalmaTelbHOTO ABUKEHHUS: YIJIOBasi CKOPOCTb M YITIOBOE YCKOpPEHHE, UX
CBSI3b C JIMHEHHOM CKOPOCTBIO U YCKOPEHHUEM.

IloHATHE COCTOSHHSA MEXaHHMYECKOH crcTeMbl. 3akoHbI HproToHa.

3akoH coxpaHeHUs umnynbca. LIeHTp nHepuuu.

MOMEHT uMITyJibCca MaTePHAIbHOU TOYKH U MOMEHT CHUJIbI MEXaHUYECKOH CHCTEMBI.
MOMEHT cuJibl. 3aKOH COXPaHEHUSI MOMEHTA CHJIbl MEXaHUYECKOW CHCTEMBI.

Cuna, paboTa ¥ moTeHIIHAIbHAs Y)HEPTHsA. KOHCepBaTHBHBIC M HEKOHCEPBATHBHBIC CHITBI.
PaboTa n kmHEeTHYECKasT SHEPTHSL.

3aKOoH COXpaHEHM S MOJIHON MEXaHUYECKOM SHEPTUHU B TTOJIE TOTEHIIMATIBHBIX CUJL.

. CBS13p MEX]Ty CHJION M TOTEHIIHAIBHOM DHEPTUEH. [ palueHT CKasIpHOr (DYyHKITUH.
11.
12.
13.

VYpaBHeHUE BpallleHU s TBEPAOTO Tela BOKPYT 3aKpEeMIeHHONH 0c. MOMEHT MHEpLHH.
MowmeHnT nnepuuu. @opmyna llIreitnepa.

[TpuuIMn OTHOCUTEIIbBHOCTH lanmunes-OiHreiHa. [TocTynatsl TEOpUHU
OTHOCUTEIBHOCTH.

Coo6brtre. CunxpoHu3auus 4acoB. OTHOCUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMelIeHUue
BpeMeHu. CokpalleHue JJTUHBI.

[IpeoOpazoBanus Jlopenna. PenstuBucTckuii M”HBapuaHT-UHTEPBAI MEXKIY COOBITUSAMHU.

Crnoxxenue CKOpOCTefI B peHHTHBHCTCKOﬁ MEXaHUKe. PensITUBUCTCKUM HUMITYJIBC. 3akoH
COXpaHCHUS  HUMITYJIbCA. PenaruBucrckas OHCPIHAL. CBs3b MacCcel H 9HCPIHH.

Kunernueckast sHeprusi.

3anaum k pasaeay 1
C BBIIIIKKM OpPOCHJIM KAMEHBb B TOPU3OHTAILHOM HarpaBlieHHu. Uepes 2 ¢ KaMeHb ynaji Ha
3eMJI0 Ha paccTostHUU 40 M 0T OCHOBAaHMS BBIILKUA. OTIPEAETUTh HAYaIbHYIO U KOHEUHYIO
CKOPOCTh KaMHSL.

Kamenp OpocaroT moj yriioM K ropu3oHTy. Pagumyc KpuUBU3HBI TPAaeKTOPHUU B TOYKE
HaUBBICILIEro NojbeMa paanyc kpuBu3Hbl R = 10 M. Onpenenure CKOPOCTh B 3TOM TOUKe

18. JIuneitHasi CKOPOCTh TOYEK HA OKPY>KHOCTH Bpallarolerocs aucka paBHa 3 M/C. Touku,

pacriosniokeHHbIe Ha paccTostHUM 10cM OimKe K OCH, UMEIOT — JIMHEHHYIO CKOPOCTh 2 M/C.
Omnpenenure yrIoBy0 CKOPOCTb BPAILCHMS M CKA.

19. YroObl ompenenuth kKOI(GPUIHEHT TpeHUs K MexXIy IepeBSHHBIMH MOBEPXHOCTSIMH,

20.

OpYCOK MOJIOKHMIJIM Ha JJOCKY M CTalM MOJHUMATh OJJMH KOHEI JOCKH J0 TeX Iop, MoKa
OpYCOK HE Hayajl MO HeW CKOJB3MTh. DTO MPOM3OIUIO IIPU yIJle HakmoHa mocku 450,
Onpenenure KOdPOUITUESHT TPEHUS?

Ha mony crout Tenexka B BUAC MIMHHON JOCKA, CHAOKEHHOW JIETKMMH Koyiecamu. Ha
OJHOM KOHIIE JOCKH CTOMT 4yeloBeK. Macca uenmoBeka 60 ke, macca gocku 20 xe. Maccoit
KoJiec TpeHeOpedb. TpeHue BO BTYNKaX He3HauyuTenbHO. C KakoW CKOPOCTBIO OymeT
JIBUTATHCSl TEJICKKA, €CJIM YEIIOBEK MOMICT BJOJIb JOCKA CO CKOPOCTHIO (OTHOCHTEIIBHO
nocku) 1 m/c?

21. IInardopma B BUJE IMCKa paanycoM | .u BpalaeTcs o HHepLuH, nenas 606/mun. Ha xparo

m1aTGOPMBI CTOMT YeJIOBEK, Macca KoToporo paBHa 80 xe. CKOIBKO 000pOTOB B MHUHYTY
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Oymer nenatb riardopma, €ClIM YelOBEK IepeinieT B ee IeHTp? MOMEHT WHepLuH
mnargopmbl paBeH 120 xem?. MOMEHT WHEPLHMH 4YElOBEKA PACCUMTHIBATE KaK IS
MaTepUaIbHON TOYKH.

22. Kamenn Opomen Beepx nox yrimom 60° x mosepxuoctu 3emun. Kunetnueckas sHeprus
KaMHST B HayalbHbIH MOMeHT paBHa 20 Joc. OnupenenuTh KAHETHYECKYIO U
MOTCHUUAJIBbHYIO OHCPIru KaMHA B HaUBEICIIEW TOUKE €T0 TPACKTOPHH. COHpOTI/IBJ'ICHI/IeM
BO3/IyXa IpeHeOpeyb.

23. XOKKeiHas mai0a CKOIB3UT 5 M, €CJIH TIPH OPOCKEe i COOOIAI0T HaYaIbHYIO CKOPOCTh 2
m/c. Kakoit myTh OHa IPOCKOJIB3UT, €CIIH €l COOOLUMTh HaYaJIbHYIO CKOPOCTh 4 M/c?

24. Toukuit crepxkens mrHOM 50 cv 1 Maccoit 400 2 BpamaeTcst ¢ yriIOBBIM YCKOPEHUEM 3 ¢~
2 BOKpYr OCH, NPOXOJSIIEH Yepe3 CEPENNHY CTEPKHS MEPIEHIMKY/IAPHO K €r0 JUIMHE.
OnpenenuTs BpalllAloIlMii MOMEHT.

25. Haittu paboty nojbema rpysa 1o HakIOHHOU IJIOCKOCTH, eciu Macca rpy3a 100kr, ninHa
HAKJIOHHOM IIOCKOCTH 2 M, yrost Haknona 300, koopduunent tpenus 0.1 u rpy3 aBrKeTCS
¢ yckopenuem 1 m/c2.

26.Bair maccoit 100 ke m pamguycoMm S5 cm Bpam@ics, nenas 8 o6/c. K mumwmHIprdeckoi
MIOBEPXHOCTU BaJla MPHUKAIM TOPMO3HYIO Kononaky c cuioi 40 H wm depes 10 ¢ Ban
octaHoBuiIcs. OnipenenuTs KoOAPOUIIMEHT TPEHUS.

27. KuHeTndeckass SHEPIus BPAM@AIONICTOCS TBEPAOTO Tena. J[mmHa TOHKOTO TIPSIMOTO
crepxHs 60 cm, a macca 100 2. OnpeaenuT MOMEHT UHEPIIUM CTEPHKHS OTHOCUTEIIBHO
OCH, IEPHEHIUKYISIPHON K €ro JUIMHE U MPOXOAAleH Yepe3 TOUKY CTEp:KHS, YIaJCHHYIO
Ha 20 cm OT OJTHOTO U3 €ro KOHIIOB.

28. IIpenmonoxum, 9T0 Mbl MOKEM H3MEPHTh UTMHY CTepKHsI ¢ TOYHOCTBIO 0,1MkM. [lpu
KaKoil OTHOCHUTEIbHOM CKOPOCTH JIBYX MHEPIMAIBHBIX CUCTEM OTCYETa MOYKHO ObLIO Obl
OOHApYXHUTh PEIATUBUCTCKOE COKpAIEHWE JUIMHBI CTEpXKHsS, COOCTBEHHAasl JUIMHA
KOTOpOro paBHa 1 m?

29. B nabopaTopHOii CUCTEME OTCUETa TU-ME30H C MOMEHTA POXKIECHUS JO MOMEHTA pacraia
npojaeren paccrosHue 75 M. Cxopocte mnu-me3oHa paBHa 0,995 c¢. Onpenenuts
coOCTBEHHOE BpeMs )KM3HHU MU -Me30Ha. [lonHas sHeprus tena Bo3pocna Ha 1 k. Kak mpu
3TOM M3MEHMTCS Macca Tena?

Pa3zneu 2. DieKTpoMarHe TH3M.

30. Dnexrpuueckuii 3apsa. B3aumopeiictBue 3apsimoB. 3akoH KyrmoHa. 3akoH coxpaHeHUs
AJIEKTPUYECKOTO 3apsiaa.

31. Dnexrpuueckoe moise. Hampspk€HHOCTh 3IEKTPUYECKOTO MO M moTeHnuai. [IpuHiun
CYIIEPIIO3HUIINH TTOJIEH.

32. PaboTa cui1 2JIEKTpOCTaTUYECKOTO TOJIS MPH TTepeMelieHn  3apsiaa. Lupkynsius Bekropa
HaIPsHKEHHOCTH 3JIEKTPOCTATUYECKOIrO OIS [lorennuanbHbIi Xapakrep
ANEKTPOCTATHYECKOTO TOJIS.

33.Ilotox BekTOopa HANMPsLKEHHOCTH BJeKTpocTaThdeckoro mois. Teopema [aycca mms

AIIEKTPOCTATHYECKOTO TIOJISI B BAKyyMe.

34. [lpumenenne TeopeMbl ['aycca K pacuéTy JICKTPUIESCKUX MOJICH 3apsDKEHHBIX IIOCKOCTH,
IIHHIPA, cephl, mapa.

35. [IpoBoaHMKH B dekTpudeckoM mose. [lone BHYyTpH Uy TOBEpXHOCTH MPOBOJAHHKA.

36. DHeprusi CUCTEMBI HEIMOABHIKHBIX 3apsA0B. DHEPIrus 3apsDKEHHOTO TPOBOJHUKA U
KOHJIeHcaTopa. DHeprus u 00bEMHAs MIIOTHOCTh YHEPTUH AJIEKTPUUECKOTO MOJIs. DHEPrus
MOJIIPU30BAHHOT0 IUBJIEKTPHKA.
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37. Dnexrpudeckuii Tok. Cunatoka. [IIOTHOCT TOKA. Y CIIOBHS CYITICCTBOBAHU S TOCTOSTHHOTO
TOKA.

38. O600mEHHbIN 3ak0H OMa B MHTErpaibHOM Gopme. PasHOCTh MOTEHIIMAIOB, HAIPSHKEHME,
OJIC. 3akon [[xoynsa — Jlenma.

39. MarauTtHoe moJje. MHIyKIus MarHuTHOTO TOJIsL. 3aKOH AMIiepa.

40.3axkon buo — CaBapa — Jlamutaca u ero mpuMeHEHHE K pacyéTy MarHUTHOTO TIOJIS
IPSIMOJMHEHHOTO TPOBOJHHKA C TOKOM.

41, MarauTHOE 110J1€e KpYroBOro TOKa. MarHuTHBIM MOMEHT BHUTKA C TOKOM.

42. BuxpeBoil xapakTep MarHUTHOIO MOJsS. 3aKOH IOJHOTO ToKa (LHUPKY/SLHUS BEKTopa
MarHUTHOW UHYKIUH ).

43. JleficTBue MarHMUTHOTO TOJs Ha JABWXynmiica 3apsn. Cuna Jlopenua. JIBmkeHue
3apsDKEHHBIX YaCTHI] B MArHUTHOM TIOJIE.

44. MarnutHbl notok. Teopema ["aycca A MarHUTHOTO TOJIAL.

45. SIpneHue 31EKTPOMAarHUTHOW MHAYKIUHU. 3akoH Papajes (3aKOH 3IIEKTPOMArHUTHOM
uHayknuu). 3akoH JleHma. SIBneHue camoumHAykuuu. HHAYKTMBHOCTB. 3akoH
CaMOMHIYKLHH.

46. DHeprusi cucTEeMBbl TPOBOAHUKOB C TOKOM. OObEMHAs MJIOTHOCTh SHEPTMH MAarHUTHOIO
OJIs.

47.3akoH MOJIHOTO TOKa JJIsi MAarHUTHOIO IoJid B BelecTBe. Hanmpspk€HHOCTP MarHUTHOTO
OJIAL.

48. YpaBHeHUst MakcBea sl 2JIEKTPOMAarHUTHOTO TOJIs. TOK CMEIeHHUS.

3agaum K pasgeay 2

49. JIBa OIMHAKOBBIX TOYEYHBIX 3apsga mo -2 MKKn Haxomsarcs B Toukax (0; O) m (2; 0O)
IpsAMOYToJbHOM cuctembl koopauHart (X; V), rme X, VYV 3amaHel B MeTpax.
OnpenenuTh MPOEKUHMIO HAa OCh OX BEKTOpa HamMpsbKeHHOCTH moisg B Touke (1; 1).

50.Kakoit myTh 1O CHJIOBOW JMHWH JIO TOJHOW OCTAaHOBKM TIPOXOJHUT a-YacTHIlA B
OJIHOPOJIHOM TOpPMO3sIIIeM Tioyie ¢ HampspkeHHocThio 2000 kB/M, ecim HadanbHas
ckopocth ee 20000 km/c? Macca 9acTUIIbI 6,4 102" «r, sapax 3,2- 10 1° Ko

51.CBs3p MEXIy HAMPSDKEHHOCTHIO TOJISI M TOTCHIMAIOM. [paduyeckoe H300pakeHUe

QJIEKTPUYECKOTO TIOJIST C TIOMONIBIO CHJIOBBIX JIMHUH M OKBUITOTCHIIMAIBHBIX
noBepxHocted. Ompenenute pa3HOCTh MOTEHIIMANOB Mex 1ty Toukamu (-1, 0,0) u (1,0,0),

eCJIM HaIPsHKEHHOCTh JIeKTpudeckoro mois E=2i+4j+3Kk.
52. ToHkuii cTepKeHb COTHYT B MOJyKoJIbO. CTepkKeHb 3apshkeH C JIMHEHHOM

mroTHOCTRI0 100 HKi/M. Kakyto paGoTy Hamo coBepnmTh, 4TOOBI MepeHecTH 3aps |
HKI1 u3 11enTpa xonbiia B OECKOHEYHOCTh

53. BEIYUCIHTH JICKTPUYSCKH MOMEHT JUTIONS, eciu ero 3apsy 10 aKo, medo 0,5¢m.

54. beckoHeuHas TJIOCKOCTb HECET 3apsijl, pABHOMEPHO paclpeesieHHbIN C TOBEPXHOCTHOM
miotHocThio 1 MKKi/M2. Ha HEKOTOPOM PpacCTOSHMH OT IIJIOCKOCTH TapajlIeIbHO el
pacnionioxkeH Kpyr paauycoM 10 cMm. BbluMCIUTH MOTOK BEKTOpa HAMPsHKEHHOCTH
AJICKTPUYECKOTO TIOJIS Yepe3 ATOT KPYT.

55. Ha oTpe3ke TOHKOro mpsiMOro MpoBOJHHUKA PaBHOMEPHO paclpeelieH 3apsii ¢ JIMHEHHOM
mwioTHOCTEI0 7 = 10719 Ki/cm. BBIMHMCIMTB IOTEHLHMAN, CO3IABAEMBIH 3THM 3apsioM B
TOYKE, PACIOJIOKEHHON Ha OCH MPOBOJIHIKA U YAAJICHHOHN OT OJIMIKAKMIIero KOHIIA OTPe3Ka
Ha PacCTOSIHUE, paBHOE JUIMHE 3TOTO OTPE3Ka.

56. OnpenenuTh MIOTHOCTh TOKA B JKEIE3HOM MPOBOMHUKE AMUHON 10M, ecnmu mpoBOf
HaxoIuTcs nmoja HanpsbkeHueM 6 B. Y aenbHoe conporuBiienune xene3a 98 HOM M.
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57.

58.

59.

60.

61.

62.

63.

64.

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

74.

Tok B nienu 6arapeu, 3 J[C kotopoii 30 B, paBen 3 A. Hanpspkenue Ha 3akumax Oarapen
18 B. Haitaute compoTHBIEHHE BHEIIHEH YacTH 1€MW M BHYTPEHHEE CONMPOTHBIICHHUE
Oarapen.

[poBoauuk mmmuoit | = 20 cm ¢ Maccoit m = 2 2, TOJBEIICHHBIN TOPU30HTAIFHO HA TOHKUX
IPOBOJIOYKAX, HAXOJUTCS B OAHOPOJHOM MAarHHTHOM IIOJIE, CHJIOBBIE JIMHUH KOTOPOTO
HaIpaBJIeHbl BEPTUKAIBHO BBEpX. [Ipy NMpoxokaeHnH 1o NpoBOAHUKY ToKa cuitoi | = 0,3
A OH OTKJIOHHUJICS TaK, YTO NMPOBOJIOUKU 0Opa3zoBanu yron « =17° ¢ BepTukanbio. Haiftu
MHIYKIUIO MarHUTHOTO TIOJIS.

beckoHeuHO ATMHHBIN IPOBOA 00pa3yeT KPYroBOH BHUTOK, KacaTeNbHBIM K mpoBoxy. Ilo
IPOBOLY UAET TOK cuiioi | = 5 4. HaiiTu panuyc BUTKa, €CIIM HANIPSHKEHHOCTh MArHUTHOT'O
moJis B meHnpe Butka H = 41 A/u.

Kako¥i Bpamarommi MOMEHT JICHCTBYET Ha PaMKy ¢ TOKOM CHJIOH | = 2 A 1ipu moMeImeHnu
ee B OZJHOPOJHOE MarHUTHOE ToJie ¢ uuaykuuen B = 0,2 77, ecniu pamka conepxut N = 30
BUTKOB Iomaaeo S = 10 cm?, a mmockocTs paMku obpasyer yron £ = 60° ¢ TuHHAMA
noss?

BbruncnuTe IUPKYIAIMIO BEKTOpa HHIYKIIMH BIOJIb KOHTYPa, OXBaThIBAIOLIETO TOKU |1=5
A, 12=75 A, Tekyume B OJHOM HampaBjieHuUU, U ToK I3=10 A, texyumii B
IPOTUBOIOJIOKHOM HaIlPaBJIEHUH.

3apspkeHHas YacTHIIA ABMIKETCS B MATHUTHOM I10JIE TTO OKPYKHOCTH CO CKOPOCThIO U= 1
Mwm/c. Inpykuust marautHoro noist B = 0,3 7, paguyc okpyxHoctu R = 4 cu. Haittu
3apsA] YaCTHIbI, eclM ee KnHeThueckas sHeprus W= 12 xaB.

3apspKeHHas YacTULA IBUXKETCSI B MATHUTHOM I10JI€ TI0 OKPYKHOCTH CO CKOPOCThIO U= 1
Mwm/c. Uanykuust marauTHoro noist B = 0,3 7, panuyc okpyxkHoctu R = 4 cu. Haiitu
3apsA] YaCTHIBI, eciu ee knHetmueckas sHeprus W= 12 xaB.

Paznen 3. Kosie0auus v Bosinbl. BostHOBasI onTHKA.

NneanbHbIi rapMOHUYECKUI OCHHIUISITOP. Y PaBHEHHUE UICATTBHOTO OCHUJUISATOPA U €r0
pemieHne. AMILUIUTYa, 4acToTa U (pa3a xonebanus. KomrmiekcHas gopma mpeacTaBieHus
rapMOHMYECKHX KOJICOaHUM.

BekropHoe onucanue ciioxXeHHs KoeOaHu .

[Tpumeps! kosebaTeTbHBIX IBMKEHHUH pa3nuuHol (pU3ndeckoil mpupobl.

DHeprus kosedaHui

CBoOoaHbIE 3aTyXatolme KoneOaHUsl OCHMILIATOpA ¢ OTepsMU. BeIHYKIeHHbIE
KoJieOaHusl.

Bonubl. O6pa3oBanue u pacupocTpaHeHue BoiH. IIpogoibHbIe W MONEpeYHble BOJHBL
@pOHT BOJHBI, BOJIHOBAs MOBEPXHOCTh. [lIMHA BOJIHBI U CKOPOCTH PaCIpOCTPAHEHUS
BOJIH.

YpaBHEHUS IJIOCKOH U ceprdeckoil Oerylmx BOJH. BoirHOBOE unco.

CBoiicTBa AIEKTPOMArHUTHBIX BOJIH. CKOPOCTh pacHpOCTPAHEHHS IJIEKTPOMATHUTHBIX
BOJIH. M31mydeHne 31eKTpOMarHUTHBIX BOJIH.

OHeprus IEeKTPOMarHUTHBIX BOJIH. OObEMHAs JIOTHOCTh SHEPTUHU AJIEKTPOMArHUTHOIO
noJisa. Bekrop YmoBa — [loiiHTHHTA.

DneKTpoMarHuTHas IPUPO/ia CBETOBBIX BOJIH. [IprOamkeH s reoMeTpuyecKoi, BOJTHOBOU
Y KBAaHTOBOW ONTHUKH.

HutepdepeHiins CBETOBBIX BOJH. YCIOBHS ISl HaONIONEHUSI U CHOCOOBI peanu3aluu
(Meton FOura, bunpusma @penens) OnTudeckas pa3HOCTh X0/1a. Y CIIOBUSI MAKCHMYMOB H
MUHUMYMOB HHTepQepeHun. MHTEepdepeHus B TOHKUX IUIeHKax. Ilojockl paBHOI
TOJILMHBI ¥ TTOJIOCHI paBHOTO HakiloHa. [Ipumenenue untepdepenuuu. Judpakius ceera.
[Mpunnun [tolirenca-Openens. [{udpaxius Openens u @paynrodepa?

32



75.Meton 30 ®penens. Audpaxkuus OpeHens Ha KPyrjioM OTBEPCTHU W JIUCKE.
Hudpakumonnas pemierka. IlpuMeHeHne ee B kadecTBe crekrpomerpa. Jlucmepeus u
paspematomiast cuina. [lonsitue o romorpadum.

76. [lonspu3amust CBETOBBIX BOJIH. Buapl momnspusanuu. Cteneds nmoyspusamuu. CrocoObl
noJydeHus nonspusanuu ceeta. [lonspusanus npu otpakeHuu. 3akoH bprocrepa.

77. Iorinoe nmyuenpenomienue. [lonsipusaius cBeTa mpu ABOHHOM JTydePeIOMICHUN

78. Ilonsapuzanmonusie mpu3Mel. [lonspouel. 3akon Maitoca.

79. PacpocTpaHeHne cBera B BemlecTBe. HopmanbHass M aHOMalbHAas JAUCIEPCHSL.
DJIEKTpOHHAs TEOPUS IUCIIEPCHUU.

80. Ilormomenue cBera B BemecTBe. 3akoH byrepa-JlambGepra-bepa. OcoGeHHOCTH
MOTJIONICHUS B Pa3pEKEHHBIX Ta3aX U CIUIOUIHBIX Cpeaax.

81. PaccestHue cBeTa BemecTBOM. PajieeBckoe paccessHue. MoJIeKyIsIpHOE paccesiHue.

3apaum k pasgeay 3

82. Touka coBepIaeT rapMOHHYECKHE KOJIeOaHHs, YPaBHEHHE KOTOPHIX UMEET BUA X = A4 SiN
ot, e 4=5 cM, ®=2 ¢~ L.Haiitu MmoMeHT Bpemenu (Oamkalinmii K HaYaly OTCYeTa), B
KOTOPBIM MoTeHnnanbHas saeprus touku 17 =104 Jx, a Bospacraromas cuna F=+5-10-
3 H. Onpenenuts Tarke (asy KojaeGaHWH B STOT MOMEHT BPEMEHH.

83. Touka coBepIaeT rapMOHUYECKUe KojeOaHus. B HEKOTOPBIE MOMEHT BpeMEHHU
CMEIIEHHE TOYKH X = 5 cM, CKOpPOCTh ee U = 20 cM/c u yckopenue a = -80 cm/c 2. Halitu
UKINYECKYIO0 YacTOTy W IIepHo KoieOaHui, a3y KoneOaHuil B pacCMaTpUBaeMblit

MOMEHT BPEMEHH U aMILTUTYIy KOJIeOaHUH.
84./IBa TapMOHMYECKMX KOJICOAHWs, HAINPABJICHHBIX IO OJHOW MPSIMOM, HWMEIOIMX

OJIMHAKOBBIEC AMIUIUTY/Bl U IEPUOJIbl, CKIAJBIBAIOTCS B OJHO KojeOaHUE TOH ke
aMrIuTyael. Halitu pa3sHoCTh (pa3 CKiTabIBaeéMbIX KOJeOaHHHA.

85. OmpeneTh CKOPOCTh PACIPOCTPAHCHUS BOJTH B YIIPYroil cpejie, €ciu pasHOCTh (a3
KoJIeOaH Ui IBYX TOUEK CPEJIbl, OTCTOAIMX Apyr oT apyra Ha 10 ey, papna 60° u yacrora
Kosiebanuii 25 I'y.

86. JlaHbI XapaKTepUCTUKH JBYX KOJEOATENbHBIX IBMKCHUM MaTepraIbHOU Touku: T1=T2=8
c, A1=A2=5 cm. Pa3HocTh a3z mexy sTumMu konebanusmu nu/4. Hauansaas asa
OJIHOTO M3 HUX paBHA HYIIO. 3allMIIMTE YpaBHEHUE PE3yIbTUPYIOLIETO0 KOJECOAHUS.
[locTpoiiTe BEKTOPHYIO AUArpaMMmy CJIOKEHHUS.

87. JlaHbl XapaKTepUCTHKH JIBYX KOJIeOATENBHBIX ABUKCHHUI MaTepuanbHoi Toukn: T1=T2=8
¢, A1=A2=5 cm. Pa3nocts a3 mexy stumu Konebanusimu /4. Hauansaast gasza
OJTHOTO M3 HUX paBHA HYIIO. 3alMIIMTE YPAaBHEHHUE PE3YIbTUPYIOIIETO KOJIeOaHusI.
[locTpoiiTe BEKTOPHYIO AUarpaMMmy CIOKEHHUS.

88. HaiiT cmemieHHe OT TIOJOXKEHHS pPAaBHOBECHS TOUYKH, OTCTOSMICH OT WCTOYHHKA

KoJICOAHUM Ha PaCCTOSIHUU = A 112, s momenTa t=T/6. AMmuTyaa konebanus A=0.05
M.

89. Inockast »IeKTpOMarHuTHAs BOJHA PACIPOCTPAHSICTCSA B BaKyyMe. AMITITUTYAA
HAMPSHKEHHOCTH 3JIEKTPUIECKOT0 1mosist BoaHbI Em = 50 mB/u. Haiitu ammautyay
HaIPsHKCHHOCTH MAarHUTHOTO TTOJIS.

90. B oanopoaHOW u30TpomHON cpene ¢ &€ = 3 U u =1 pacmpocTpaHsieTcss MIIOCKas
SJICKTpOMariuTHas BOJIHA. AMHJ'[I/ITY)I& HaIIPsOKCHHOCTHU JICKTPUYCCKOI'O I10JI BOJIHBI Em
= 10 B/m. Haiitn aMIumTyay HanpshKeHHOCTH MarHUTHOTO MOJSI U (pa30BYIO CKOPOCTh
BOJIHBI
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91.B ompbite IOHra ©Ha nyrd oOgHOTO U3 HWHTEPPEPUPYIOIMX JIyded IMOMeaIach
NEePHEHANKYISPHO 2TOMY JTydy TOHKAas CTEKISHHas MIACTHHKA C MOKA3aTelleM TOMIICHUS
n = 1,5, BCleICTBUE 4YEro IEHTpajbHAas CBETJAs II0JIoca CMEL@Iach B IIOJIOXKEHHUE,
MepBOHAYATILHO 3aHUMAEMOE TISATOM CBETIION MOJIOCOH (He cunTas IeHTpanbHOW). [ mmHa

BOJIHBI najatoniero ceera A= 0,5 uxm. Onpenenuts ToaumHy d MIaCTHHKY.
92. Ha TONCTYI0 CTEKISHHYIO TUIACTUHKY HAHECEH TOHKHI CJIOH MPO3pavyHOro BEINECTBA C
nokaszaresnieM mpeiaomieHuss n = 1.3. IlnacTuHKa OCBelcHAa TapaUICIbHBIM MTYIKOM

MOHOXPOMAaTHYECKOTO CBETa C JUIMHON BONMHBI A = 640 mm, magaronmM Ha TUIACTHHKY
HOpManbHO. Kakylo MHHHMAalnbHYIO TONUMHY Omin JOJDKEH HMMETb CJIOH, YTOOBI
OTpa)KEHHBIN MMYy4OK UMET HAUMEHBIIIYIO SIPKOCTbH?

93. lllmpuna wuHTEpPEPEHIIMOHHONW TMONOCH. Ha MBUIBHYIO TUIGHKY C TOKa3aTeleM
npeaoMieHus n = 1.3, HaXoAdIIytocs B BO3/AyXe, M1aJaeT HOPMAJIbHO ITy4OK JIydel 6esoro
cBerta. [Ipu kakoii HauMeHbIIeH TOIIMHE Umin TUIEHKH OTPa)KEHHBIH CBET C JUTMHOMW BOJTHBI
A = 0,55 MKm OKaXeTCs MAKCUMAIIBHO YCUJICHHBIM B pe3yJibTaTe WHTEPPEpEHITUH ?

94.Ha nuadparmy c KpyrmibIM oTBepcTHeM auamerpoM d = 4 wm magaeT HOPMAIBHO
napauIeIbHBIA My40K JTydel MOHOXPOMATHYECKOTO CBETa ¢ TMHOM BOJHBI A=0,5mKm.
Touka HaOIIONCHUS HAXOAUTCS Ha OCH OTBEPCTHS Ha paccTossHUU b = 1 m ot Hero.
Ckonpko 30H K ®peHens yknansiBaeTcs B oTBepcTHH? TeMHOE WM CBeTiiee MSATHO
MOJTYIUTCSl B IIEHTPE AUPPAKIIMOHHON KapTHHBI, €CIIM B MECTe HAOIIOIEHUH TOMECTHTh
9KpaH?

95. Ha nudpakiinoHHYIO pemeTKy IMaaaeT HOpMaabHO MOHOXPOMATHYECKUM CBET C JTHHOU
BOJIHBI A = 410 um. Yron Ag Mexay HanpaBJIEHUSIMH Ha MAaKCUMYMBI [IEPBOTO H BTOPOT'O

nopsAakoB paseH 2°21'. OmnpenenuTe 4YWCIO 7 WTPUXOB HA EIUHULY JJIMHBI
T (PpaKIMOHHON PEIICTKH.

96. Ha mudpakiinonHyro pemetky, coaepxamtyto 7 = 400 mrpuxoB Ha 1 mm, mamaet
HOpPMaJIbHO MOHOXPOMAaTHYECKU# CBET ¢ AuHOoM BonHbI A = 0,6 mxm. Halitu oOee
yrcio N mudpakiimoHHBIX MAaKCHMYMOB, KOTOpBIE JaeT 3Ta pererka. OnpeaenuTs yroi
@ nu@pakiuu, COOTBETCTBYIOIMH MOCIETHEMY MAKCUMYMY.

97. Kakoit HauMeHbIIel pa3permaromneii cuioi R momkHa o0anate TuQpakiinoHHas
peleTka, 4ToObI ¢ €€ TTOMOIIBI0 MOKHO OBIJIO Pa3pelUTh ABE CIIEKTPAIbHBIC JIMHUH
Katusl ¢ IiHaMu BoytH A1 = 578 um u A2 = 580 nm? Kakoe HanMenbinee unciio N
IITPUXOB JIOJKHA UMETh 9Ta PElIeTKa, YTOObI pa3pelieHrne ObIJI0 BO3MOXKHO B CIIEKTPE
BTOPOTO Mnopsiaxa?

98. Crenenp nonsgpu3anuy P 4acTUYHO MOIIPU30BAHHOTO cBeTa cocraniser 0,75.
OrnpeneNiuTh OTHOICHUE MaKCHMaJIbHOW WHTEHCUBHOCTHU Imax CBETa, IPOIYCKAEMOTO
aHaJIN3aTOPOM, K MUHUMAIIBHOU Imix.

99. Yronm o Mexay TUIOCKOCTSMH MPOITYCKaHUS OJIsIpru3aTopoB paBeH 50°. EctecTBeHHBIN
CBET, ITPOXOJIs Yepe3 Takylo cucTeMy, ociadinsercs B n = 8 pa3. [Ipenebperas norepeit
CBeTa MPH OTPAKEHHH, OTIPEACTUTh KOAPPUIHEHT K MOTJIONCHHS CBETa B MOJIAPOUIAX.

100. VYron Bprocrepa £z mpH najieHN U CBETA U3 BO3/AyXa Ha KpUCTaJl KAMEHHOW CONTU
paBeH 57°. OnpenenuTh CKOPOCTh CBETA U B 3TOM KPHUCTAJLIE.

101. Koa(durment moromennss HEKOTOPOTO BEINECTBA JIJISI MOHOXPOMATHYECKOTO
CBETa ONpeeIeHHOM unHbI BONHbI @ = 0,1 ey !, OnpenennTs TONUMHY X BEIECTBA,
KOTOpasi HeoOXoauMma Jutst ociabienus ceera B K = 2 pasa. Ilorepu Ha OTpakeHHE CBETa
HE YYUTHIBATb.

Pasznen 4. TepmoauHaMuKa U MOJICKYJIsIpHAs () U3MKA
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102. M3oxopuieckuii, n300apuyecKuii, H30TePMUYECKUH, aTNa0aTHYECKUI TP OIECCHI
B UJeabHbIX ra3ax. [IpeoOpazoBaHue TEMIOTH B MEXaHUYECKYIO padoTy.

103. Buyrpennss sHeprus tena. BHyTpeHH s DHEpTUs uieaibHOTO rasa.
TennoemkocTb. TenyoeMKocTh TBEpbIX Ted. 3akoH Jrononra u Iltu.

104. OOparumble U HeoOpatumble Impouecchl. [lepBoe Hayano TEepMOAWHAMMKH .
TennoemkocTh. YpaBHeHHne Maiiepa.

105. TepmonnHamMuueckoe  paBHOBecMe W Temmeparypa. HymeBoe — Haudano
TEpMOJUHAMUKHA. DMIIUPUUECKas TemMIepaTypHas Ikana. KBazucraruueckue mporeccsl
YPaBHeHI/Ie COCTOSIHUA B TCPMOJUHAMUKE.

106. OO0paTtuMble 1 HeoOpaTuMBbIE TIporiecchl. Bropoe Hauano tepmomnHamuku. [lukn
KapHo. DHTponus.

107. HaBnenue raza ¢ Touku 3peHuss MKT. CBs3p TENI0€MKOCTH C YHCIOM CTEN €HEH
CBOOO/IBI MOJIEKYJ Ta3a.

108. Makpo- u  MukpococtossHus.  CTaTHUCTUYeCKMH BeC M BEPOSTHOCTD
MakpococTosiHUS. Pa30BO€ MPOCTPAHCTBO.

109. Pacnpenenenne MakcBemia MoJjiekyal uaeanbHoro rasa. Haumbonee BeposiTHas,

CpemHsii U CpEeNHEKBAJIpaTUYHas CKOPOCTH. OKCIEPUMEHTAIbHOE O0OOCHOBaHUE
pacnpenenenusa MakcBeia.

110. Pacnipenenenue bonsiimana u 6apomerpudeckas Gopmyia.

111. Yucno CTONKHOBEHHH U JUIMHA CBOOOTHOTO MpoOera MoKyl HJIealbHOTO rasa.
Owmnupudeckue ypaBHeHUsi mepeHoca: ®Puxa, Dypre u HrrooTona. Penakcarmus
COCTOSIHUIO paBHOBecHus. CpeiHee YICIIO CTOIKHOBEHU I

3agaum K pasneny 4

112. Omun rpamMm renmust Obin Harper Ha 100°C mpu MOCTOSHHOM JIaBJICHHM.
OmnpenenuTs KOTUYECTBO TETJIOTHI, IEpeaHHOe ra3y, padoTy paCIMPEHUS U MPUPAILICHUE
BHYTPEHHEW SHEpIUH Ta3a.

113. YTIeKUCITBIA Ta3 paclMpseTCs] PH MOCTOSHHOM AaBieHu . OnpenenuTs padboTy
pacumpeHnwus, eciu razy nepeaano 4,2-103 /loc Tennorsl.

114. a3, sanumaBimii 00bem 11 7 mox nasnennem 10° I7a Gbl1 N300apUYECKU HATPET
ot 20°C o 100°C. Onpenennts paboTy pacuMPEHHSL.

115. B 6amnone emkocteio 24 1 HaxoauTcs Bojopon npu Temmepatype 15°C. Iocne
TOTO KaK 4acTh BOJOPOJa M3PACXOA0BANIH, JABICHUE B OaluIOHe moHu3KI0ck Ha 4-10°]1a.
Kaxkoe konnuecTBO BOJI0poa ObLIO U3pacXogoBaHo?

116. HaiiT u3mMeHeHue >HTPONUM MpH H300apUYEeCKOM paciumMpeHuun 4 2 a3ora OT
o0béMa 5 1 10 00BéMa 9 1.

117. OmnpenenuTs TeMIlepaTypy Ta3a, €CId CpedHss KUHETHYeCKas DSHEpPIrus
TIOCTYNATENFHOTO ABHKEHHs ero MoJekyn 1,6-1071° /.

118. Kaxkast moms Mosexysn Kuciiopoja 00JagaeT CKOPOCTAMU, JISKAIMMMH B WHTEPB aJie
ot 910 1o 911 m/cex, ecnu Temnepatypa raza 400°K?

119. B xaOune Beprosieta OapoMeTp mokaspiBaeT 675 mm pm.cm. Ha kakoii BbICOTE

JICTHT BEPTOJICT, €CIM Ha B3JICTHOW IUIOM@AKe OapomeTp mokaseiBan 750 mm pm. cm.?
TeMmmeparypy Bo3ayxa cUMTaTh HEM3MEHHOMU U paBHOil 17°C.

Pa3nea 5. KpanroBasi pusuka
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120. TenoBoe u3mydeHue 1 IOMUHeCIeHIUs1. CIIeKTpaIbHbIC XapaKTePUCTHKH
TernaoBoro usnydenus. 3akoubl Kupxroga, Credana-bonpiiMaHa 1 3aK0OH CMEIICHHS
Buna. AGCOIOTHO YepHOE TEIO.

121. dopmyna Penes-J>xuncan «ynpTpaduoneroBas karactpoda». ['mmotesa
kBaHTOB. ®opmyrna [Inanka. KBaHTOBOE 00BSICHEHHE 3aKOHOB TEIMIOBOTO U3My4YCHHUS.
KopmyckynsipHO-BOTHOBOH JIyalli3M CBETA.

122. dotordpdexr u rdpexr Kommnrona. Ypauenue DiinmreitHa 1 Gotodddexra.
123. OmnsiT bote. TopmosHoe nznydenune. ['mnoresa ae bpoiinsa. Oneitsl [[3BruccoHa n
xepmepa. udpaxuus mukpodactull. [lpunuun HeonpenenenHoctu ['eitzenoepra.

124. BosHOBast GyHKIIMSA, €€ CTAaTUCTUYCCKUI CMBICIT U YCIIOBHSI, KOTOPBIM OHA

JOJKHA YIOBJIETBOPSTH.
125. CranuonapHoe 1 HecTanimoHapHoe ypasaerue [lpeauarepa.

126. KBanTOBas yacTHIla B OJTHOMEPHOH MOTCHIIMAIBbHOH siMe. O THOMEPHBII
MOTEHIMATBHBIN TTOPOT U Oaphep.
127. CocrossHue MUKPOUYACTHIIHI B KBAHTOBOH MexaHuKe. [IoHsTHE O BBIPOXKICHUN
HHEPreTHYECKHX YPOBHEH.
128. TIlpencraBneHue Gu3HUECKUX BETUYUH oneparopaMu. OmepaTopbl KOOPIUHAT,
UMITYJIbCa, MOMEHTA UMITYIIbCA, TIOTEHIINATBHON U KWHETHYECKON YHEPTUH.
129. Cranuonapnoe ypaBHenue llIpenunrepa mist atoma Bogopoaa. BomHoBbie
¢GyHKIMHM 1 KBaHTOBBIE yKcia. [IpaBuia or6opa 11t KBAaHTOBBIX MTEPEXOJIOB.
130. CoOcTBeHHBIN MEXaHUUECKU U MATHUTHBI MOMEHTHI 3JIEKTpOHA B aroMe. OTbIT
IIrepua u I'epiaxa.
131. CnuH-opOuTanbHOE B3anMo/ieiicTBHE. TOHKAsI CTPYKTYpa aTOMHBIX CIIEKTPOB.
132. CrpoeHue aTOMOB 1 IEpHOUYECKasl cUCTeMa XMMHYeCKuX 31eMeHToB J[.1
Men eneeBa. [lopsok 3amonHeHUs 3IEKTPOHHBIX 000I0YEK.
133. BexropHasi MOAETh MHOTOAJIEKTPOHHOTO aTOMa. THIIBI CBSI3EH.
XapakTepuCTUYECKUE CIIEKTPhl aTOMOB.
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134. HaiiTu yacToTy v cBeTa, BBIPHIBAOILETO U3 METalllIa DJIEKTPOHBI, KOTOPHIE
MOJTHOCTBIO 33IEPKUBAIOTCS Pa3HOCTHIO TOTeHIINaoB U =3 B, eciu goTorddext
Ha4YMHAETCs MU JUIMHE BOIHBI cBeTa A = 0,5 MKM.

135. B pesynbrate adexkra KomnTona goron ¢ sneprueit € = 1,02 M»>B paccesiicst Ha
CcBOOOIHOM 3JIeKTpoHE Ha yroi € = /50°. OnpenenuTts 3HEPTUIO &' paccesHHOro (JOTOHA
¥ KHHETHYECKYIO YHEPTruio 1 3JIEKTPOHA OTIAun

136. [IpoTon obnagaeT KHHETHYECKOH dHEprueit 7, paBHOM SHEPTUH MOKOs Eo.
OrnpenenuTh, BO CKOJIBKO pa3 U3MEHHUTCS AJIMHA BOJIHBI A e bpoitns npoToHa, eciu ero
KIHETHYECKast SHEPTHs yBEIMYUTCS B n = 3 pasa.

137. .Yacruiia B MOTCHIUATBHOM SIIMKE NMPUHON | HAXOAUTCS B HU3IIEM
BO30YX/IEHHOM COCTOSIHUU. OTIpeieIuTh BEPOATHOCTh HAXO0XKICHUS YaCTULIBI B
unTepBaiie ot 0 o /2.

138. Yacruiia B OTCHIIMAIBHOM SIIMKE IMMPUHON | HAXOUTCS BO BTOPOM
BO30YX/IEHHOM COCTOSIHUU. OTIpeieInTh BEPOATHOCTh HAXOXKICHUS YacTUIIBI B
uHTepBaie ot /3, paBHOYyIaIEHHOM OT CTEHOK.

139. JInuHBI BOJH KOMIIOHEHT KeNTOro AyOieTa pe30HaHCHOU IMHUU HATPHS,
oOycnoBneHHOTO TiepexogoM 3P-3S, paubl 589,00 u 589,56 um. Haiitn BenmunHy
pacuerienust 3P-tepma B 3B.

140. Beimucarh ciekTpanbHbIe 0003HAUYEHUSI TEPMOB aTOMa BOJIOPO/IA, SJIEKTPOH
KOTOPOTO HAXOJUTCS B COCTOSIHUY C TIaBHBIM KBAaHTOBBIM YHCIIOM N=3.

141. Ckonbko U Kakve 3HaYEHUs KBAHTOBOTO YUCIA J MOXKET UMETh aTOM B COCTOSTHUU
C KBAaHTOBBIMH YHCJIaMU S U L, paBHBIMU COOTBETCTBEHHO 2 11 3 ?
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142. OnpeneauTs OTHOIICHUE JUTMHBI BOTHBI A1 Jie Bpoiiis mpoToHa K JyIMHE BOJIHBI
A2 ne bpoitns a-uacmuysl, TpoIIEIIMX OJUHAKOBYIO YCKOPSIOIIYIO Pa3HOCTb
noreanuano U =1 71B.

143. OmnpenenuTh OTHOILGHUE UIMHBI BOJIHBI A1 Jie Bpoiiis npoToHa K IiMHE BOTHBI
A2 ne bpoitns a-uacmuysi, TpOMEAIIMX OJTMHAKOBYIO YCKOPSIOIIYIO Pa3HOCTh
norenimaios U =1 71B8.

144. Cpennee BpeMs )KM3HHM aTOMa B BO30YKIeHHOM cocTosuuu At ~ 1078 ¢. TTpu
Iepexo/ie aToMa B HOPMaJIbHOE COCTOSTHUE UCITycKaeTcsl (JOTOH, CPEAHSS [T HA BOJTHBI
(4) xotoporo paBHa 400 Hm. OLICHUTH €CTECTBEHHYIO IIMPUHY AL U3ITydaeMOii
CIIEKTPAIbHOM JINHUHU, €CJIA HE POUCXOIUT €€ YIIMPEHHUS 32 CUET IPYTUX MPOIECCOB.

145. MoHO3HEepreTHYeCcKr il My40K 3JEKTPOHOB, MPOIIEAIMX YCKOPSIOUIYI0 pPa3HOCTb
noteruainos U = 20 kB, BbICBEUNBAET B LIEHTPE IKpaHa AIEKTPOHHOIYYEBON TPYOKH,
nnuHa kotopoit | = 0,5 m, marao paguycom I = 1073 cu. ITonp3ysack COOTHOIIEHHEM
HEOMPECIEHHOCTEH, OTPEIETNTh, BO CKOJIBKO Pa3 HEOMPEIeIeHHOCTh AX KOOPAUHATHI
AJICKTPOHA Ha YKPaHE B HAMPABJICHUH, TIEPIICH TUKYIIPHOM OCH TPYOKHU, MEHBIIIS
paauyca I msTHa.

146. Haiitu nocrostunyro [Inanka h, eciiv 3BECTHO, YTO AJICKTPOHBI, BBIPHIBAEMBIC U3
MeTajljia CBETOM C JUIMHOM BOJIHBI A1 = 3,6 MKm, TIOTHOCTBIO 33JICP)KUBAIOTCS Pa3HOCTHIO
MOTEHIIMATIOB U1 =6,6 B, a BBIphIBaeMbIC CBETOM C JIUHON BONHBI A2 =0,65 mrm —
Pa3HOCTBIO MOTEHIMANOB U2 =16,5 B.

147. Haiiti yacToTy v cBeTa, BBIPBIBAIOILETO U3 METAJLJIA JIEKTPOHBI, KOTOPHIE
MOJIHOCTBIO 33JIEPIKUBAIOTCS PA3HOCTHIO MOTEHIIMAOB U = 3 B, ecnu oTorddexr
Ha4YMHACTCS MIPH JUTMHE BOJHBI cBeTa A = 0,5 MKM.

Paznes 6. OcHOBBI GpHU3UKH siAPa H J1€eMEHTAPHBIX YaCTHII.

148. Ctpoenune aTOMHOTO spa. S nepHblie cuibl. DHeprus cBs3u sapa. ledekr maccel.
149. PannoakTuBHOCTB.

150. SAnepHsle peakunu. Peakunu neeHns u CHHTE3A.

151. OnemeHTapHbIe yacTulbl. Kiaccudukanus snemeHTapHbIX yacTull. [IpeBpatieHu e

qacTull. 3aKOHBI COXpaHCHHUA B MUPEC 3JICMCHTAPHBIX YaCTHII.
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152. HazoBute cuMmBosmueckre 0003HAUSHUS STICp H30TOIIOB BOJIOPO/IA U HA30BHTE
uX.

153. Hcnione3yst cootHomeHue Z=A/2, KOTOpOe CIPaBEUIMBO I MHOTUX JIETKHX
7P, ONPENEIUTh CPEAHIOI OOBEMHYIO TIJIOTHOCTD 3apsiia sjpa.

154. Slnpo Gepuius 4 Be 3axBaTuiio asekrpon u3 K-obonouku aroma. Kakoe sapo
obpazoBaiioch B pesynbrare K-3axsara.?

155. JlBa siapa renus 2*He clumics B OIHO SAPO, U IIPH 3TOM ObLIT BEIOPOILEH MPOTOH.

Vkaxure AAPO KAKOTO 3JICMCHTA o6pa3013anocr> B PE3YJILTATC TAKOTO MPCBPAILCHUA.

[lpu cpade »sk3ameHa, CTYAGHT IMIOJydaeT JiBa BOIpoca U 33Jadyy W3 IEepeyHs,

IMPpUBCACHHOI'O BBIIIC.

Bpemst moAroToBKU CTy/IeHTa K YCTHOMY OTBETY Ha BOIIPOCHI - 10 45 MUH.
4. MeToanyecKkue MaTepuajibl ISl oNpe/eseHUs NMPoUeAyp OLEHHBAHUS 3HAHUIA,
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YMeHMI M HABbIKOB, XapaKTe PU3YyIOIMX 3Tanbl ¢ opMHUPOBAHUSA KOMIIETEHIMIA.
[IpomexyrouHast arrecTanus 0O JIUCUUIJIMHE MPOBOAUTCS B COOTBETCTBUU C
tpeboBanusivu CTII CTO CIIOI' TU(TY) 016-2015. KC YK/IB Ilopsinok mpoBeneHus 3a4€TOB |

O9K3aMCHOB.
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