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1. IlepeyeHb MJIAHMPYEMBbIX pe3yJIbTATOB O0y4YeHHUs] MO AUCHHMILUINHE, COOTHECEHHBIX C NJAHMPYeMbIMH Ppe3yJbTATAMHM OCBOEHHUS

o0pa3oBaTe/IbHOM NPOrPaMMBl.

B pesynbraTe 1715 ocBoeHUs1 00pa30BaTeIbHON MPOrpaMMbl OakajgaBpraTra 00y4aromuics JOHKEH OBIAAETh CIASTYIOIUME Pe3yibTaTaMu

00y4eHUs IO TUCIHUILINHE!

Kon u HaumeHoBaHue HanmenoBanue nHaukaTopa JleckpunTopsl
00LIenpohecCHOHANBHOM JOCTHXKCHUST  001IenpodecCHOHATBHBIX
KOMIICTCHIIN KOMHCTCHHI/Iﬁ
OIIK-1 Cnoco0OeH nNpuMeHsTh OIIK-1.2 3HaTh:

0a30BbIE 3HAHUA
(byHIaMEHTAJIbHBIX Pa3JesioB HAyK
0 3emiie, €CTECTBEHHO-HAYYHOT'O U
MAaTEMATUYCCKOI'O IIUKJIOB HpI/I
perieHuu 3a1a4 B 00JaCTH
3KOJIOTUH N HpI/IpOI[OHO.HI:BOBaHI/I}I

Unentndukanus u  Kiaccuukanus
(U3UYECKUX MPOIIECCOB, MPOTEKAOIINUX
B ounocdepe, HCITOJIH30BaHNE
(GU3MYECKUX 3aKOHOB M TPUHIIUIIOB B
cBOEH po¢eCCuOHATBHOM
JESITEIIbHOCTH

- OCHOBHBbIC (DM3MYECKHME BEIUYMHBI W (U3HUYECKHE KOHCTAHTHI, HX
oTpeieNieHUE, CMBICI, CIIOCOOBI M eIMHUIIBI UX u3MepeHus (3H-1);
- OCHOBHBIC 3aKOHBI (DH3UKH, OMHUCKHIBAIOMIME (DU3UYECKHE SIBICHUS U

MPOIIECChl; OTPaHUYCHUSI MPUMEHEHHUs 3aKOHOB, OOJACTH NPUIIOKEHUS
3aKOHOB (DM3HMKH B IPaKTUYECKO# nestensHocTd (3H-2).

- MIPU3HAKN WACHTHU(GUKAMH (DU3NIECKUX SBICHUN; OCHOBHBIC 3aKOHBI
¢bu3MKH, ONUCHIBAIONIHE (PU3NUECKHE SBICHUS U TPOLECCHI; OTPAaHUYCHUS
NPUMEHEHHUsI 3aKOHOB, OOJIACTH TIPMJIOKCHUS 3aKOHOB (HM3HKH B
MPAKTUYECKON JeSITeIbHOCTH, (PU3HMUECKUE OCHOBBI MEXaHUKH, (PU3UKU
KoJleOaHUH M BOJIH, 3JIEKTPUUECTBA M MarHeTH3Ma, SJIEKTPOIUHAMUKH,
CTaTUCTHUYECKON (PU3UKU M TEPMOJANHAMHKH, KBAHTOBON (DU3UKU

Ymern

- IPOAHANM3UPOBATH YCIOBHS MPOTEKaHUS (PU3NIECKOTO MPOIECCA U BHISIBUTH
3akoHOMepHOCTH. (V-1);

- OOBSICHUTB SIBJICHUE WJIU MPOIECC Ha OCHOBE (pr3ndecKux 3akoHOB (V-2).

- YMeTh: uIeHTU(UUIUpPOBaTh W TPAKTOBATH OCHOBHBIC HAOIIOJaeMble
IIPUPOJIHBIE 3pdexTs ¢
(byHIaMEHTAIBHBIX (PU3MYECKUX B3aUMOJCWCTBUH. peliaTh TUIIOBBIC

U TCXHOI'CHHBLIC ABJICHUA H IIO3UIHHU

3aJauu, CBSA3aHHBIE C OCHOBHBIMHU paszjieiamMu (U3UKH, UCIIOIH30BATh
(dbU3MYEeCKre 3aKOHBI NPH aHAIW3€ W pelieHuu mpobjeM B 001acTH
9KOJIOTUH U IPUPOAOTIOTH30BAHHUS




Baanern:

- HaBbIKaMH HCIIOJIb30BaHUA OCHOBHBIX O6H.I€(1)I/I3I/I‘-I€CKI/IX 3aKOHOB H
NPUHIUIIOB B BAXKHEHIINX MpaKTH4ecKux npuiioxenusx (H-1).

- Baagerb: cnoco0HOCTBIO KiIacCH(PUUIHMPOBATH (pU3MUYecKHe SIBJCHUS
N0 Pa3UYHBIM MPHU3HAKAM, JKCIEPHUMEHTAJbHBIMH MeTOAAMH
HCCJIeOBAHNS U UCNIBITAHNS, HA0IIOAeHUSI U U3MepPeHus1, 00padoTkHn
U HHTEPHNpPeTANMHM JKCHEPUMEHTAJBHBIX [JAHHBIX, IPHMEHSA
MaTeMaTH4ecKue, (pusndyeckue, (Gpu3nKo-XxMMHYECKHe, XMMHYECKHe
MeTOABbI




2. MecTO THCHUILTUHBI B CTPYKTYpe 00pa3oBaTe/bHOM MPOrpaMMBbl.
b1.0.11 ®u3uka

Mecto aucuumiauabl B OOIL.  JlucummmHa «®u3uka» OTHOCHUTCS K 00s3aTeIbHOM
yactu® brioka 1 «/lucuumInHbD 06pa3oBaTeIbHON IPOrpaMMbl OaKalaBpHaTa.

N3yuaetcs: B o4HOM (opme oOyueHMs] - Ha MEPBOM Kypce, BO BTOPOM CEMECTpe U Ha
BTOPOM KYypC€ B TPETBEM CEMECTPE.

O0BEM QUCLHUIUIMHELI COCTABIAET & 3.€.

@dusnka co34aeT YHHBEpCAIbHYIO 0a3y A H3ydeHHus oOIIenpodecCHOHANBHBIX U
CHeLHaNbHbBIX JUCLUUIUINH, 3aKJIabIBACT (DYHIAMEHT MOCIEAYIOIEro 00y4eHNs B MarucTpaType,
aciupantype. OHa naét neiabHOe MpeACTaBIeHNE 0 (PU3NUECKUX 3aKOHAX OKPYKAIOLIET0 MHUpa B
UX €AMHCTBE U B3aWMOCBSI3H, BOOPYXAeT OakagaBpOB HEOOXOJUMBIMHU 3HAHUSAMU JUISl PELLICHUS
Hay4YHO-TEXHUUYECKUX 337a4 B TEOPETUUECKUX U NMPUKJIAJHBIX aCIIEKTaX.

B meroanueckoM miiaHe AMCLUIUIMHA ONMPAeTCs Ha 3HaHMA 1O (U3UKE, TOJYyYCHHBIE B
mkosie. OcBoeHne Kypca (HU3MKH HEOOXOAMMO Kak TpeAlIecTBYIOIIEe UIA psaa APYrux
TUCUMIUIMH: (pU3nyecKass XUMHs, aHAIUTHYECKas XUMHUA U (PU3HKO-XUMHUYECKUE METOJIbI
aHaJIN3a, MPUKJIAJHAasi MEXaHUKA, dJIEKTPOTEXHUKA U ITPOMBIIIJICHHAS JJIEKTPOHMKA, IIPOLECCHI U
anmnaparbl XUMUYECKON TEXHOJIOIMH, KOJUIOMIHAS XUMHUSI, KPUCTAIUIOXUMHUSL.

2

®opmbl  npoBeenusi 3aHATHIL.® CHCTEMAaTH3UPOBAHHBIE OCHOBBI  JHCIMILUIMHBI

W3JIaraloTcsl Ha 3aHATUAX JIGKIUOHHOrO Tuma. [lojgydeHHble 3HAHUSA 3aKpEIUIIIOTCA Ha
71a00paTOPHBIX U MPAKTHYECKUX 3aHATUAX. I TEKYIIero KOHTPOJIsl yCIIeBAEMOCTH IPOBOASITCS
TEOPETUYECKHEe KOJUIOKBUYMbI M  KOHTpOJbHBIE paboTel. CamocrosTenbHas paboTa
nperycMaTpuBaeT paboTy ¢ yueOHO-METOIUYECKUM 00ecredeHHeM AUCIMUILTUHBL, BHIIOJIHEHNE
JIOMAIITHUX 33/IaHUH, COCTaBJICHUE OTYETOB K JJAOOPATOPHBIM paboTaM.

DopMa NPOMEKYTOYHON aTTECTAlUM - DK3aMEH.
Kpartkoe coaep:xanue TUCHUNINHBI:
Pasnen 1 -Mexanuka.
Paznen 2 -DnexkTpoMarHeTusm.
Pazgen 3 -Konebanus u Boausl. BonHoBas onTuka.
Paznen 4 - ®usnueckas TepMOJUHAMUKA.
Paznen 5 -KBanToBas ¢pusuka.
Paznen 6 -OcHOBBI (hU3UKH sI/Ipa U DIIEMEHTAPHBIX YaCTHII.
Pe3yabTaT M3y4YyeHHMs AUCHUILUIUHBI: CHOPMUPOBAHHOCTH (MU (POPMUPOBAHUE YACTH)
komrmerenrmu OIIK -1.

! Onpenensercs yueGHbIM mIaHOM
2 OnpesensieTcst yueOHBIM IIAHOM
3 Onpenensiercs yae6HbIM manoM 1 PITJT



3. O0LeM AUCHUIIMHEI.

Bun yuebHOM paboThI 3E/ Beero,
aKaJieM. 4acoB

OO0mas Tpy10eMKOCTh THCIUIIUHBI 8/288

(3a4ETHBIX €AUHUIY aKaIEMUYECKHX YaCOB)

KonTakTHas padora c npenoaaBartejem: 168
3aHATHSA JIEKIIMOHHOTO TUIIA 54
3aHATHUS CEMUHAPCKOTO TUIIA, B T.4. 108

CEMUHApBI, IPAKTUYECKUE 3aHATUS o4
nabopaTopHbIe pabOTHI 54
kypcoBoe npoektupoBanue (KP mwmum KII)
KCP 6
JpyTHe BUIBI KOHTAKTHON pabOTHI
CamocrosrenbHas pabora 66

®dopma Tekymiero koutpois (Kp, pedepar, PI'P, acce)

Kp, koitokBuym

®opma npome:xkyTouHoii arrecrauum (KP, KIT, 3auer, sx3amen)

2 Jx3amena (54)

4. Copep:kaHue TUCHUNIUHBI.

4.1. Pazgenpl IMCHMILIUHLI U BUABI 3AHATHI.
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1. MexaHuka. 18 8 18 12
OIIK-1
2. DJIEKTPOMArHETU3M. 18 10 18 13 | OIIK-1
3. Konebanus u Boaubl. BoHoBast onTHKA. 8 12 10 18 | OIIK-1
4, duznyeckas TepMOIUHAMUKA. 2 4 3 OIlK-1
o. KBanToBas dusuka. 6 18 8 18 | OIIK-1
6. OCHOBBI (PU3HKH Apa U SJTEMEHTAPHBIX 2 2 2 OIIK-1
YacTHIL.




4.2 OcBoeHue KOMIIETEHIIMIi

a3/1eJIaAMHU TUCIHHUILINHEI

Ne
/11

Kon nnaukaropon
IOCTHKEHUS
KOMIIETEHIIUHA

HaumenoBanue pasaciia IMCHUIIIINHBL

1. | OIIK-1.2

MexaHuka.

2.
OIIK-1.2

DJIEKTPOMArHeTU3M.

3. | OIIK-1.2

KoneOanus u BoimHbl. BosiHOBas onrTuka.

4. | OIIK-1.2

dusnueckas TEPMOJUHAMUKA.

5. | OIIK-1.2

KBanToBas ¢uzuka.

6. | OIIK-1.2

OcHOBBI GDUBHKH s1/Ipa U 3JIEMEHTAPHBIX YaCTHII.

4.3. 3ausaTHd JeKINOHHOr0 THIIA.

No
paznena
JIUCLIUILIHHBI

HaunMmeHnoBaHue TeMEBI
U KPaTKOE COACpKaHUE 3aHATUS

O0BeM,
aKall. 4acChbl

HNuHoBanmonnas
dbopma

1

MexaHuKka
Kunemarnka.
XapaKTEPUCTHKHU

OcHOBHBIE KHHEMaTHU4eCKIe
KPUBOJIIMHEHHOTO  JIBIKEHUS:
CKOpOoCTb W yckopeHue. HopmansHoe U
TaHICHIIUANTbHOE YCKOpEHHE. Kunematuka
BpAIaTEIbHOTO JBIDKEHUS: YTJIOBas CKOPOCTh H
YIJIOBOE€ YCKOPEHHE, WX CBiI3b C JIMHEHHOMU
CKOPOCTBIO M YCKOPEHUEM

Ciain-
npe3eHTaIusl

Mexanuka lunamuka. HepruanbHble CUCTEMBI
OoTcYeTa U nepBbIii 3akoH HetoToHa. BTropoi
3akoH Heiotona. Macca, umnynsc, cuna.
YpaBHEHHE JBIXKEHUSI MaTepUAIbHONU TOUYKH.
Tpetuii 3akoH Hpi0TOHA 1 3aKOH COXpaHEHUS
UMITYJIbCA

Ciain-
npe3eHTaIusl

Mexanuka JlunamMuka. 3aK0H BCEMHUPHOTO
TaroTeHusi. CUiibl CONPOTUBIICHHUS.
HuterpupoBanre ypaBHEHUM JBUKEHUSA, POJIb
HayaJbHbIX yclioBul. IleHTp Macc MexaHU4YeCKOM
CHCTEMBI, 3aKOH JIBIDKCHHUS LIEHTPa Macc.

Mexannka MoMeHT umMmyJjibca. MoMeHT
HMITYJIbCA MaTePUATbHOU TOUKU U MOMEHT
MEXaHUIECKOW cHCTeMbl. MOMEHT CHITBI. 3aKOH
COXpaHEHUsI MOMEHTa MEXaHUYECKON CUCTEMBI.
JIBrmkeHne B T0JIe IEHTPAIbHBIX CHIL.

JIB

Mexanuka Jneprus. Cuna, pabota u
MoTeHIMaIbHas dHeprusa. KoncepBaTUBHBIE 1
HEKOHCEepBaTUBHbIE CHIIbL. PaboTa u kuHeTnueckas
SHEprusl.




Mexanuka JHeprus. 3aKOH COXpaHEHHS MOTHOU
MEXaHMUYECKON 3HEPI'UHU B 110JI€ OTCHIUAIbHBIX
cwl. CBs3b MEXIY CHIION U OTEHIIMATBHON
sHeprueil. ['panuent ckanspHol GyHKIUH.
KoHcepBaTuBHas cucteMa MaTepUalIbHBIX TOYEK.

Mexanuka

JuHaMuka BpalaTeJbHOI0 ABUKEHUS.
YpaBHEHHE BpaIleHHS TBEPIOTO Tella BOKPYT
3aKkperieHHol ocu. MoMeHT unepuuu. opmya
[lIreitnepa. BriunciaeHrne MOMEHTa HHEPIIUH
cTrepkHs B qucka. Kuaetmaeckas SHEPTust
BpAaIaroIIerocs: TBEPAOTO Tea.

MexaHuKka

PeasituBucTckas mexanuka. [Tpunmun
OTHOCHUTENFHOCTH | MpeoOpazoBanus [ anmes.
DKCHepUMEHTaIbHBIE 000CHOBAHUS CIICIIUATEHOM
teopun otHOocuTensHOCTH (CTO). [TocTymarst
CTO. OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH U
npeoOpazoBanus Jlopenma. CokpalieHie JUIMHBL 1
3aMe]IJICHHE BPEMEHHU B IBIKYIITUXCSA CUCTEMaxX
orcuera. [IpeoOpa3oBaHme CKOPOCTH.

Ciain-
npe3eHTaIust

MexaHuka

PeasiTuBHCTCKAfA MeXaHUKA. PensaTuBHUCTCKUN
umItynbc. Bzaumocssss maccsl u sHepruu. CTO u
siIepHast YHEPreTHKA.

JIeKTPOMATHETH3M

3akoH Kynona. HanpsbkeHHOCTh M MOTEHIIUAT
3JIEKTPOCTATHIECKOTO TOJISL. DICKTPUICCKOE TTOIE
nunosns. JIunos BO BHEIIHEM 3JIEKTPUIECKOM
roJe.

Ciain-
npe3eHTaIusl

DJIEeKTPOMATHETU3M

Teopema o nupkynsauuu. Teopema ['aycca B
MHTErpaNbHON pOpME U ee IPUMEHEHHE IS
pacuera dJIEKTPUUECKUX MOJIEH.

DJIEeKTPOMATHETH3M .DJIEKTPOCTATUYECKOE TI0JIE
B BelecTe. [lonsgpuzanus TUAIeKTPUKOB.
Casi3aHHBIE 3apsbl. BeKTOp 31eKTpUYecKoro
cMmenieHus. Teopema ["aycca J1st 2IEKTPUUYECKOTO
T0JIS B BEILIECTBE.

JIB

JIEKTPOMATrHETH3M

IIpoBOAHUKH B JIEKTPUYECKOM MOJIe.
PaBHOBecue 3apsaa0B B mpoBogHrKe. OCHOBHAS
3a/1a4a AIEKTPOCTATUKU TPOBOJHUKOB.
OKBUIMOTCHIUATbHBIC TOBEPXHOCTH U CUIIOBBIC
JUHUH JIEKTPOCTATHIECCKOTO OIS MEXKTY
MPOBOJHUKAMHU. DIIEKTPOCTATHUECKAs 3aIUTA.
EMKOCTh TPOBOJJHUKOB U KOHAEHCATOPOB.
DHeprus 3apsHKEHHOTO KOHICHCATOPA.




DJIeKTPOMATHETU3M

ITocTostHHBII dneKkTpUYeckuii Tok.Cra u
TUIOTHOCTh TOKA. Y paBHEHHUE HEMIPEPHIBHOCTH IS
IUIOTHOCTH TOKa. 3aKkoH OMa B MHTETpalbHOU U
muddepennuanpHoi Gpopmax. 3akoH koyis-
Jlenma. DneKTpoaBHKYyIIas CHUjla HCTOYHUKA TOKA.
[IpaBuna Kupxroda.

JIB

DJIeKTPOMATHETU3M

MarnurocraTuka. BekTop MarHuTHOM UHAYKITUH.
3akon Ammnepa. Cuna Jloperma. [IBmkeHune
3apsJI0B B AJIEKTPUYECKUX M MATHUTHBIX TOJISX.

DJIeKTPOMATrHEeTH3M

3akon bro-Casapa-Jlamraca. Teopema o
UPKYJISAI¥H (3aKOH TOTHOTO TOKa). Teopema
l"aycca.

DJIeKTPOMATrHEeTH3M

DJIeKTPOMATHUTHAsA MHAYKIUS. Y PaBHeHUs
Makcsesuia. OeHOMEHOJOTUS
3NeKTpoMarHuTHON uHaykuu. Ilpasuno Jlenna.
YpaBHEHHE JEKTPOMATHUTHOW UHIYKITUH.
Camonnnykiusi. UHIYKTHBHOCTb COJIGHOMIA.

JIB

DJIeKTPOMATHETH3M

Pa6ota o nepemernieHnIo KOHTypa ¢ TOKOM B
MarHUTHOM I10J1€. DHEpPIys MarHUTHOI'O TIOJI.
Cucrema ypaBHeHHH MakcBena B HHTETpaIbHOM
(dhopme 1 PU3MUECKHIA CMBICT BXOJSIINX B HEe
ypaBHEHUH.

Kojedanusi M Bo1HbI. BoJiHOBasi onTHKAa:
I'apMoHM4Yeckue Ko1eO0aHUsI Pa3JIMIHON
npupoabl. Bounbl. [IpuMepsr konedaTembHBIX
JMBIKCHUN Pa3IndIHON GU3HIECKON TTPUPOIHIL.
KommnekcHast popma npeacrapieHus
rapMOHHUYECKUX KojeOanuii. BekTopHOe onucanue
CIIOKEHHS KOJIeOaHMH.

Ciain-
npe3eHTaIusl

KoJyie0aHus 1 BoJiHbI. BoJIHOBasi ONITHKA:
Bonnosoe newxenue. [Tnockas rapmonuueckas
BOJIHBI. J[JTMHA BOJIHBI, BOJTHOBOE YHCIIO, (ha30Bast
CKOpOCTb. ¥YpaBHEHHE BOJHEI. OIHOMEPHOE
BOJIHOBOE ypaBHeHue. [lonspuzanus BOJH.

KoJsie0anus ¥ BoJIHbI. BoJ1HOBasl ONITHKA:
DneKTpoOMarHuTHas BOJHA KaK pelieHne
ypaBHeHUIT MakcBemia. CBoicTBa
3JIEKTPOMAarHUTHBIX BOJIH. CKOPOCTH
pacipoCTpaHeHHS HIEKTPOMATHUTHBIX BOJIH.
DHeprus EKTPOMarHuTHEIX BoiH. OOBEMHaS
IUIOTHOCTB 3HEPTHH HJIEKTPOMATHUTHOTO TIOJISI.
BexTtop YMoBa — IloliHTHHra. D5eKTpOMarauTHas
MIPUPOJIA CBETOBBIX BOJIH.

KoJjie0aHus 1 BoJiHbI. BoJIHOBAasi ONITHKA:

HNHaTepdepennus BOJIH. DIEKTPOMarHUTHasA
IPUPOJIa CBETOBBIX BOJH. MIHTEepdepeHnonHoe
T0JI€ OT ABYX TOYEYHBIX NCTOYHUKOB. OMBIT
IOnra.

Koseb0anus u BojiHbl. BonHoBas onTuka:
Untepdpepomerp Maiikenscona. MuTepdepeHuns B
TOHKHUX IUIEHKaX
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Kone6anusi u Bo1HbI. BosiHOBasi onTHka:
JAudpaxuus BoH. [Ipunuun Iroitrenca-
Openens. Audpaxius Openenst Ha NPOCTEUIIHX
nperpaznax. Judpakuus @paynrodepa.
Jubpakius OpayHrodepa Ha HICIH.

JIB

KoJie6anus u Bo.1HbI. BosiHOBas onTHKa:
JudpaxknroHHas pemerka Kak ClieKTpatbHbIN
npu6op. [loHsTHE 0 romorpaduueckoM MeToe
HOJIyYSHUS 1 BOCCTAHOBJICHUS N300payKeHUI

KoJyie0aHus 1 BoJiHbI. BoJIHOBAasi ONITHKA:

MMonsipuzauus BosH. Ioriomenue, nucnepcus,
paccesinne cBeta. Dopma 1 CTEIICHD MOJSIPU3AITIT
MOHOXPOMATHYECKHUX BOJH. OnITHIECKAs
aHu3oTponud. [{BynydenperomicHue.

Kojedanusi M Bo1HbI. BoJiHOBasi onTHKAa:
OTtpakeHHe 1 peIOMIICHHE CBETa Ha TPaHHUIIe
pasznena AByX AUAICKTPUKOB. DEHOMEHONIOTUs
TIOTJIONICHUS U IMCIIEPCHH cBeTa. PaccesiHue cBeTa

DeHOMEHOJI0rHYecKasi TEPMOAMHAMHKA.
TepmoarHaMUUECKOE paBHOBECHE U TEMIIEpaTypa.
HyneBoe Hagano TepMOAMHAMUKHA. DMITUPAYECKas
TeMreparypHas mkana. KBazucrarnaeckue
NpOLEeCCHl. Y paBHEHHE COCTOSHUS B
tepmoauHaMuKe. OOpaTUMbIC B HEOOpaTUMEBIE
nporecchl. [lepBoe Hawano TepMOANHAMUKH.
TennoemkocTs. YpaBHeHne Maiiepa.
Wzoxopuueckuii, n3o0apuieckui,
M30TEPMHUYECKUH, aTnadaTHIeCKUi TPOIECCHI B
ueanbHbIX ra3ax. [IpeoOpa3oBaHue TEIOTH B
MexaHudyeckyto padoty. Huka Kapno u ero

KO3 GHUIIUECHT I0JIC3HOT0 ACHCTBUS. DHTPOIIHSL.

MoJiekyJsIpHO-KHMHETHYEeCKasl TEOPHUSl.
[aBnenue rasa ¢ Touku 3peHus MKT. Cs3p
TEIIOEMKOCTH C YHCJIOM CTETIeHEelH cBOOOIBI
MoJieKyn ra3a. Pacnpenenenue Maxkcpesia
MOJIEKYJI UAEATBHOIO ra3a. DKCIEpUMEHTAIIBHOE
o0ocHOBaHue pacripenencHus Makcpea.
Pacnpenenenne bonsiiMana u 6apomeTpudeckas
dhopmyia. SBnaenus nepenoca. Auddysus,
TEIIONPOBOIHOCTh, BHYTPEHHEE TPEHHE.

JIB

KBanrtoBas ¢puzuka. KBanToBble cBOlCTBa
3J1eKTPOMArHMTHOI'0 H3Jy4eHus. TemaoBoe
U3Iy4YeHHE U JIIOMUHEcHeHIMs. CTieKTpaibHbIe

XapaKTePUCTUKH TETUIOBOTO M3ITyUYeHHsI. 3aKOHBI
Kupxroda, Credana-bonbiimana u 3akoH
cMmenieHrs Buaa. AGCOIIOTHO YepHOE Telo.
®dopmyna Penes-/xunca U «yabTpadroIeTOBas
karactpoda». ['unoresa kBauto. ®opmyna
[Inanka. KBanToBOE 00BsICHEHHE 3aKOHOB
TETUIOBOTO M3ITyYEHHSI.

Ciain-
npe3eHTaIusl
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KBanrtoBas ¢puzuka. KBanToBble cBOlCTBa
3J1eKTPOMATHUTHOTO M3JTy4YeHHl.
KopryckynsipHO-BOJTHOBO# Jyanu3M CBeTa.
doroaddext u a3ddext Komnrona. YpapHeHnue
Oiinmireiina s porodddexra. OnsiT bore.
HaBnenue cera. OTOHBL.

KBanToBas ggmmca. Dj1eMeHTbl KBAHTOBOIi

MexaHukun KopryCKynsipHO-BOJIHOBOU ayanu3m
MUKPOYACTHI] U €T0 IKCTIEPUMEHTAIBHOE
MOJITBEPIKICHHE; TPUHIIMI HEOTIPEIeIEHHOCTH;
BOJIHOBas (PYHKIHUSA, € (QU3HMUECKUN CMBICIT;
CTaHJapTHBIE YCIIOBUS; YCIOBHE HOPMHPOBKH.

KBanToBas ggmmca. Dj1eMeHTbl KBAHTOBOIi

mexanukm Ypapuenue llpenunrepa, onHomMepHbIe
KBaHTOBO-MeXaHW4eckue 3anaun. [Ipencrasnenue
(hM3MUECKUX BEITUYMH OTIEPATOPaAMHU.
CobcTBeHHBIEC cocTosHYS. KBaHTOBaHME MOMEHTA
umnyibca. KBaHTOBBINM poTaTop.

KBanToBas ggmmca. D1eMeHTbI

crneKkTpockonuu. KBaHTOBO-MeXaHUUYECKOE
ONHMCaHUE aTOMOB. ATOM BOJOPOAA.
Bripoxxaennsie coctosinud. Pactipenenenue
IUIOTHOCTHU BEPOATHOCTU. YPOBHU U CIIEKTPHI
METOYHBIX MeTaymIoB. CrimH 35ekTpoHa. CrinH-
opOuTaTBEHOE B3auMoieicTBIe. MeXaHUYeCKUi 1
MarHUTHBI MOMEHT MHOT'O3JICKTPOHHOTO aToMa.
CrpoeHne aTOMOB U IEpHOANYECKas CHCTeMa
XUMHUYecKuX anemeHToB [[.Ml.MeHieneena.

Caaiin-
npe3eHTanus

OcHOBBI (PM3MKH SIIPA U FJIEMEHTAPHBIX
YACTHIL:

CocraB artoMHOro sjapa. XapaKTEpUCTUKH spa:
3apsi, Macca, SHEPrusl CBSA3U HYKJIOHOB. Buasl u
3aKOHBI PAAMOAKTHBHOTO W3Iy4YeHUS. SnmepHbIe
peaknum.  EcTecTBeHHas W HCKYCCTBCHHAS
PaauoaKTUBHOCTD. DyHIaMEHTAJbHbIE
B3aMMOJICHCTBHS Hu OCHOBHEIE KJ1aCChI
SHeMeHTapHI)IX HJaCTHII. qaCTI/IHBI 1 aHTUYACTULLI.
Jlentonsl u agponbl. Keapku. DOnextpociaboe
B3aMMOJCHCTBHE.
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4.4, 3aHsATHS CEMUHAPCKOT0 THIIA.

4.4.1.

CemMuHapBI, NpaKTHYeCKHE 3aHATHS.

No

pasnena
JUCLIUILINHEI

HaunmMmeHoBaHME TeMEBI
1 KpaTKoe COoIep KaHue 3aHATHS

OO0newMm,
aKaj.
YaChl

MunoBanmonHas

dhopma

1

Mexanuka. Knnemaruka. OCHOBHbIE KHHEMAaTHUYECKHE
XapaKTEPUCTUKU KPUBOJIMHEUHOTO JBUKEHUS: CKOPOCTh U
yckopenue. HopmanbHoe U TaHT€HIIMATIBHOE YCKOPEHHUE.
KunemaTtuka BpamaTebHOTO ABMKCHIS.

3K

Mexanuka. /IluHamMuka MNOCTYNATeNbHOI0 JBUKEHUSI.
3akonsl HwioroHa. MIMITyJIbC 9acTHIBI M CHCTEMBI YaCTHII.
3aK0H COXpaHCHHS HMITYJIhbCa.

Mexanuka. JluHaMuka BpalIATEJIbHOr0  JABUKEHUSI.
Mowment unepuuu. @opmyna Illreitnepa. MOMeHT uMITysbca
TBEPIOTO Telia. YpaBHEHUE BPAIICHHUS TBEPIIOTO TeJia BOKPYT
3aKpeIuieHHON ocu . KuHeTuyeckas 3HEprusi Bpallarouerocs

Mexanuka. JHeprusi. Cwra, pabora W TOTCHIMAIbHAS
sHeprus. KoHcepBaTHBHBIE W HEKOHCEPBATHUBHBIC CHIIBI.
Paborta u kuHeTHYECKas SHEPTUs. 3aKOH COXPAHCHUS MOJHOM
MEXaHMUYECKON SHEPTHH B TOJIE MIOTSHI[MATBHBIX CHLI.

JIeKTPOMATHETH3M.
Onektpuyeckoe mone. [Ipunnun cynepnosunuu. Pacder
HaIPSHKEHHOCTH DJIEKTPOCTATHICCKUX TTOJICH.

JIeKTPOMATHETH3M.

[ToTenuuan mosis. BeruuciaeHne MOTEHIIHAIOB 3JISKTPUYCCKUX
IOJIEN.

JJuiekTpomMarHeTnusM. 3akoH buo - Casapa - Jlamaci
[IpuHumn cynepno3uuuy.

WHTepakTHBHOE

3aHATHE
«KoHkypc-

COPECBHOBAHUECY

JueKkTpoMarHeTusM. JlelicTBue MarHMTHOTO TOJS H
MPOBOJHUKH C TOKOM M JBUXYyIuecsa 3apsansl. Cuna Amrmeps
Cua Jlopenria.

Mexanuka. Jaekrpomarueru3sm. KoarponsHas padora
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Ne O0neM,
HanmenoBanue TeMbl WNHHOBanmoHHas
pasnena akaj.
Y KPaTKOoe COJICpIKAHUE 3aHATHUS ¢dhopma
JTUCITUTUTAHBI 4achl
3 . 2 3K
Kojebanusi u Bo1HbI. BosiHOBas onTuka. M eanbHelit
rapMOHHYECKUi ocumsitop. CrnoxkeHne KojaeOaHui.
YpaBHEHHE U XapaKTEPUCTUKH BOJIH. DJIEKTPOMArHUTHEBIE
BOJTHBI
3 Kojedanusi M Bo1HbI. BoJIHOBasl oNTHKA. 2
WnuTtepdepennus ceera. MaTEpdEepoMeTpshl.
3 KoJsie0anus v BoJiHbI. BosiHOBasi onTHKA. 4 T
Hudpaxuus ceta. Meton 30 Openens. Judpakinnonnas
pelreTka Kak CreKTPaIbHBINA Tpruoop.
3 KoJsie0anus v BoJiHbI. BosiHOBasi onTHKA. 2
ITonapuzanus ceera. 3akoH Maitoca.
3 KoJsie0anus v BoJiHbI. BosiHOBasi onTHKA. 2
KontponbHas pabora.
4 Dusnyeckas TePMOIUHAMHUKA. /[aBicHHE Ta3a ¢ TOUKH 2
3pernst MKT. CBsI3b TETIIOEMKOCTH C YUCIIOM CTEIICHEH
CcBOOOTBI MOJIEKYII Ta3a. [IpeoOpa3oBaHue TEILIOTH B
Mexanndeckyro padoty. [lukn KapHo u ero koaddurmeHt
TIOJIE3HOTO JIEHCTBHSL. DHTPOIHSI.
4 Duzuyeckas TepMoanHamMuka. Pacnipenenenre Makceiia 2
MOJIEKYJI HACATBFHOTO Ta3a. DKCIepUMEHTAIFHOE
obocHoBaHue pacnpeeneHus Makcsemna. Pacnpenenenue
Bonbimana u 6apoMerpuyeckas popmysa.
5 KBanToBasi onTuka. TermioBoe u3ydeHue. 2 3K
Xapaktepuctuku. OcHOBHBIC 3aKOHBI. Dopmyina [Imanka
5 KBanrtoBasi ontuka. ®orosdpdexr. dpdext Kommnrona. 2

14



Ne O0neM,
HaunmMmeHoBaHME TeMEBI WunoBanmonHas
pasnena aKkaj.
Y KPaTKOoe COJICpIKAHUE 3aHATHUS ¢dhopma
JUCLIUILINHEI JaCkl

5 OCHOBBI KBAHTOBOMH MEXaHUKMH. 2
Bonans! ne bpoiinsa. CooTHomEHNE HEONPEEIEHHOCTEH.

5 OCHOBBI KBAHTOBOMH MEXaHUKH. 2
BonHoBast ¢hyHKIMS, €€ GU3NIeCKHii CMBICHT; CTaHAaPTHBIC
YCIIOBHS; YCIIOBUE HOpMHPOBKU. Y paBHerue [lIpequnrepa

5 OcCHOBBI KBAHTOBOI MEXaHUKH. 2
OnHOMEpHBIE KBAHTOBO-MEXaHW4Yeckue 3a1aun. CTyIeHsb,
Gapbep.

5 OCHOBBI KBAHTOBOI MEXaHUKH. 4
OnHOMEpPHEIC KBAHTOBO-MEXaHUYCCKUE 3a1aUH.
IIpssMoyroibHASI IOTEHITHATBHAS sIMa.

5 OCHOBBI KBAHTOBOI MEXaHUKH. 2
Mexanndeckuii 1 MAarHUTHBI MOMEHT MHOTO3JIEKTPOHHOTO
aTroma. 3acTpoiKa JIEKTPOHHBIX 000I0UEK.

5 OcCHOBBI KBAHTOBOIi ONTHKH H KBAHTOBOI MEeXaHHKH. 2
KontponbHas pabora.

6 OcHOBBI s1/1epPHO¥ pu3nky U GU3NKH IJTEHMEHTAPHBIX 2

HaCcTHUIlL.
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4.4.2. JlabopaTopHbIe 3aHSITHS.

Ne

pasmena
JUCLIUILINHEI

HawnmenoBaHue TeMbI

1 KpaTKOC COACPIKAHUC 3aHATUA

Obwem, | [Ipumeuanue

aKani.
qachbl

1

Mexanuka. Jlexyus: «OCHOBHEIE CBEACHHSI 00 00paboTKe
W3MEPEHUH B (PU3NUECKOM MPAKTHKYMEN

Mexanuka. Beimonnenue naboparopHoii paboThl 1o
BBIUHCJIEHUIO TMOTPELIHOCTEHN

Mexanuka. Beimonmaenne 3x 1abopaTopHBIX paboT Mo
MeXaHUKe

10

Mexanuka. Komnoksuym

DIEeKTPOMArHETU3M.

Brimonmaenne 4-x 1a60paTopHBIX paboT IO JIEKTPOCTATHKE
1 TIOCTOSTHHOMY TOKY

16

OnexrpomaraeTusMm. Kommoksrnym

Konebanus u Boiauel. BollHOBas onTuka.

Brmonmaenne TpéX mabopaTopHBEIX PabOT O BOITHOBOMH
OITHKE

Komnebanus u BonHel. BostHOBas ONTHKA.

KonnokBruym 1o BOJIHOBOM OITHKE

KpanToBas onrtrka. BeimonHeHme 2-X 1a60paTOPHBIX paboT
M0 KBAaHTOBOU ONTHKE U CIICKTPOCKOIIHN

4.5. CaMmocTOoATEeIbLHAA PA00TAa 00VYAIONINXCH

Ne

O0newM,
paszaena [Tepedennb BOMPOCOB ISt aKaj.
JUCIUTUIMHBL | CAMOCTOSITEIILHOTO U3yUCHHSI Yacel

dopma KOHTPOJIS

1

MAacco.
JIBr>KeHUE B TI0JI€ LIEHTPAIbHBIX CHII. 3aKOHBI

Kennepa. CronknoBenus ten.  Heympyroe u
abCOIOTHO YyHPYyroe CTOJIKHOBEHHE.

MexaHuka . JIBUKEHHE TEI ¢ IEPEMEHHOM 12

YcTHBIN onpoc

OnekrpomarHetusM. [Ipasuna Kupxroda.

3JIEKTPUYECKMX M MarHUTHBIX MOJIsX. DPdeKT
Xonna u ero npuMeHeHue.  J(mamarHeTukw,
napamMarHeTuku ¥ heppoMarHeTHKH.
I'pannvHbIC yCIOBUS HA TIOBEPXHOCTH
paszzerna AByX MarHeTUKOB.

JIBrKeHne 3apsKEHHBIX YaCTHIT B 13

MpoBepKa
WHIUBUTY AJTbHBIX
3aJaHuN
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3 Bonnosas ontuka HopmanbeHas u 18 VYceTHsll onpoc
aHOMaJbHasl AUCTIEPCUH, PacCesTHNE,
MOTJIONICHHUE CBETA, MOJISIPU3AIIHS CBETA

4 dusnyeckas TepMOJAMHAMUKA Y pPaBHEHHE 3 MpoBepKa
cocTosiHHS B TepMoanHaMuke [lepBoe Havano WHIUBHTYaJTbHBIX
TEPMOJIMHAMUKU. TemI0eMKOCThb. Y paBHEHUE 3aJ]aHui

Maiiepa. M3oxopudeckuii, n300apudeckui,
HU30TEPMUYECKHH, aadaTHIeCKUil MPOLECCH
B UJICAJIbHBIX ra3ax

5 18
KsanroBas dbuznka. OmHOMEPHBIH MIpOBEpKa
MOTEHIHANBHBINA TOpOr U 6apbep. CrieKTphl WHIUBUTYaITbHBIX
MOJIEKYJI 3aJlaHui

6 2 VYcTHBIH ompoc

Pusuka gapa ¥ eMeHTapHbIX yacTuil. CrinH
Y MarHUTHBIA MOMEHT siipa. CBOMCTBA U
OOMEHHBIN XapakTep AACPHBIX CHIL.
EcrecTBeHHAas M NCKYCCTBEHHAS
PaauOaKTUBHOCTE. VICTOIHUKH
PaIUOAKTUBHBIX U3ITyUYCHUH.
Pagyoun3oTonHelil aHanu3. 3aKOHbBI
COXpaHEHUS B SJACPHBIX PEAKITHSIX.

4.5. TeMbl KOHTPOJIBHBIX Pa0oT.

Konmponvnasa padoma Nel. Mexanuka._O/1eKmpomagHemu3sm.

Konmponsnas paboma Ne? . Konebanust v BonHbl. BonHOBas onTuKa.

Koumponvnasa paboma Ne3. OcHOBbI KBAHTOBOM ONTHKU KBAHTOBOW MEXaHUKH.

5. IlepedyeHb y4eOHO-MeTOAMUYECKOT0 00ecleYyeHUsl AJIs1 CAMOCTOATEIbHONH padoThl
o0yyarommxcs 0 JMCHHIJIMHE.

Meroanueckue yka3aHus A7l 00yJaroImuXcsl 0 OPraHU3alul CaMOCTOSTEIbHON paboThI
[0 JUCIMIUIMHE, BKJIIOYas IepeuYeHb TEM CaMOCTOATENbHOM paboThl, (HOPMBI TEKYILEro
KOHTPOJI 10 TUCHUIUIMHE M TPeOOBaHMS K MX BBINOJHEHUIO Pa3MENICHBI B 3JIEKTPOHHOMN
UH(POPMALIMOHHO-00pa30BaTEIbHOM cpene CIHOI'TU(TY) Ha caifre:
http://media.technolog.edu.ru

6. ®OHI OLIEHOYHBIX CPEACTB AJIs IPOBEACHUsI POMEKYTOUYHOM aTTecTALMU

CBOeBpeMEHHOE BBINIOJIHEHHE OOYyYaromMMCSl MEPOIPHUATHI TEKYIIEero KOHTPOJIS
MIO3BOJISIET TPEBBICUTH (HOCTUTHYTh) MOPOTOBBIM YPOBEHB («YAOBJIETBOPUTEIILHO») OCBOCHHS
MPEyCMOTPEHHBIX 3JIEMEHTOB KOMIETCHIIUH.

Pe3ynbTrarhl IUCHUIUIMHBI CYMTAIOTCSl JOCTUTHYTBIMM, €CIIM JJIl BCEX DIIEMEHTOB
KOMIIETEHIIMH MPEBBIIIECH (JOCTUTHYT) IOPOTOBBI YPOBEHb OCBOEHUSI KOMIIETEHIIMHM HAa JaHHOM
JTarne.

[IpoMexyTouHas aTTecTalus o IUCUUIUIMHE TPOBOAUTCS B (pOpME HK3aMEHOB.

IIpu cpaue sk3ameHa, CTYAEHT IOJy4YyaeT TPHU BONpOCA U3 MEPEYHsI BOIPOCOB, BPEMs
MOJATOTOBKU CTYJEHTa K YCTHOMY OTBETY - A0 45 MuH.
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[Tpumep BapraHTa BOIPOCOB Ha SK3aMEHE:

Bapuant Ne 1
CBs3b MeKIy CWION U MOTeHIHAIBLHOI 3Heprueil. 'paguenT ckansapHoii gpyHkuum.

2. 3axon buo — CaBapa — Jlanjiaca M ero npuMeHeHHe K PacyéTy MArHHTHOTO IOJs
NPSIMOJIMHEITHOTO MPOBOJAHNKA C TOKOM.

3. DBeckoHeuyHasi IUIOCKOCTH HeCEeT 3apsii, PABHOMEPHO pacHpelesieHHbIH ¢
noBepxHocTHOH mioTHocThI0 1 MkKa/mM2, Ha HeKoOTOPOM PaccTOSIHHH OT IIOCKOCTH
napajuieJibHO eil pacmoJiokeH Kpyr paaumycom 10 cm. BblyucauTh MOTOK BeKTOpa
HANPSKEHHOCTH 3JIeKTPUYECKOT0 MOJIA Yepe3 TOT KPyT.

DoHJ OLIEHOYHBIX CPEJICTB MO AUCIUILIMHE npeactasieH B [Ipunoxenun Ne 1

PCSYJII:TaTBI OCBOCHHUA JUCHUINIIMHBI CUHUTAKOTCA JOCTUTHYTBIMH, CCIW OJId BCCX
3JICMCHTOB KOMHCTCHHI/Iﬁ AOCTUTHYT HOpOFOBBIfI YPOBE€Hb OCBOCHHUA KOMIICTCHIHWH HAa JAaHHOM
9TaIl€ — OILICHKAa ((YI[OBJIGTBOpI/ITGJIBHO»4.
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7. llepeveHb y4eOHBIX U3IaHUIH, HEOOXOAMMBIX /IJISl OCBOCHUS TUCHMUILINHBI.

a) TIeYaTHbBIC U3TaHUS

1.

10.

11.

Cagenwes,l.B. Kypc o6mieit pusuku : yaebnoe mocobue : B 4-x kH. T. 1. Mexanuka / 1. B.
Cagenbes. - 5-e 3., ucnp. . — Cankr-IlerepOypr, Mocksa ; Kpacnonap : Jlans, 2011. — 336
c. - ISBN 978-5-8114-1207-5 -336 c.

CagenweB,l.B. Kypc o6mieii pusmku : yaebHoe mocobue : B 4-x kH. T. 2 . DIeKTpu4ecTBO U
marHetusm / M. B. CaBenbeB. - 5-e uzn., ucnp. . - Cankr-IlerepOypr, Mocksa ; Kpacaonap:
Jlans, 2011. — 342 c. -ISBN 978-5-8114-1208-2 .

CagenneB,l.B. Kypc obmieit ¢pusuku : yaebHoe mocodue : B 4-x kH. T. 3. MonexynspHas
¢dusuka u repmonunamuka/ M. B. CaBenbes. - 5-¢ uzg., ucnp. . - Cankr-Ilerepoypr, Mocksa
; Kpacuogap: Jlans, 2011. —208 c. - ISBN 978-5-8114-1209-9.

CagenweB,l.B. Kypc o6mieii pusmuku : yaedbHoe mocobue : B 4-x kH. T. 4 . Bonmusl. OnTuka.
/ Y. B. CaBenbeB. - 5-e u3z., ucnp. . - Cankr-IlerepOypr, Mocksa ; Kpacnonap: Jlans, 2011.
—251 c.- ISBN 978-5-8114-1210-5
Bamumes M.I'. Kypc obmeli husukn : YueOHOe mocodue 71l By30B 10 TEXHHUYESCKUM
HaIpaBJICHUSM MOATOTOBKH U criennanbHOocTsM / M. I'. Banumes, A. A. TloB3uep. - 2-¢ u3.,
crep. - Cankr-IletepOypr, Mocksa ; Kpacaonap: Jlans, 2010. - 573 c. : wi. - (YueOHUKH 17151
By30B. CrierinanpHas nuteparypa). - ISBN 978-5-8114-0820-7
CrapoBukoB, M.W. Beenenue B skcnepuMeHTaAIbHYIO (u3uky : yueOHoe mocoome/ M.U.
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CII6I'TU(TY)., 2019.-18 c. //CIIOI TU. DnextpoHHast OMOIHOTEKA. -
URL.:http://technolog.bibliotech.ru(nara o6paruenus: 12.03.2021).-Peskum gocryma:
JUTS 3apETUCTPUPOBAHHBIX MOJIH30BATENCH.
Kepnonoii, A.W. U3MepeHre HaMarHH4€HHOCTH BEIIECTB METOAOM SIAEPHOTO
MarHuTHOTO pe3oHaHca : yueoHoe nocobue / A. . XKepnosoii, C. B. /IpsiueHko ;
MunucrtepcTBo oOpa3zoBanus M Hayku Poccuiickoit denepanun, CaHKT-
[TeTepOyprckuii ToCy1apCTBEHHBIN TEXHOIOTUYSCKUN HHCTUTYT (TEXHUYECKUN
yauBepcuter). Kadenpa obmieit ¢pusuku. — Cankr-Ilerepoypr: CITOI TU(TY).,
2019.-22 c. //CII6I' TU. DnekTpoHHas OMOIHOTEKA. -
URL:http://technolog.bibliotech.ru (mara o6pamenus: 12.01.2021).-Pesxxum gocryma:
JUTs 3apETUCTPUPOBAHHBIX MOJIH30BATENCH.
.N3y4yenue BparieHus MI0CKOCTH MOJSPHU3ALMH CBeTa : MeToanueckue yKa3aHus K
naboparopaoit padore Ne 57 / C.B. XotyHuona, B.B. brarosemenckuii, b.b.
Bbonortos, B.H. Cxob6eneB ; MunuctepcTBo 00pa3oBanus U Hayku Poccuiickoit
®enepanun, Cankt-IlerepOyprckuii rocy1apCTBEHHBIN TEXHOJIOTHYECKUNA HHCTUTYT
(Texanueckuit yauepcuret). Kadenpa obmeti ¢usuku. — Cankr-IleTepOypr:
CIIGI' TU(TY)., 2015.-22 c. //CIIGI TU. DnexTponHas bubnroreka.-
URL.:http://technolog.bibliotech.ru(nara o6paruenus: 12.03.2021).-Peskum gocryma:
JUTSs 3apETUCTPUPOBAHHBIX MOJIH30BATENCH.
[TpoBepka 3akoHa Maioca : Metoaudeckre yka3aHus K JabopatopHoit padbore Ne 56

/ C.B. XotyHuoBa, B.B. bnarosemenckuii, b.b. bonmotos, B.H. Cko6ernes ;
MunucrepcTBo 00pa3oBanus u Hayku Poccuiickoit @enepanuu, CaHKT-
[TeTepOyprckuii TOCy1apCTBEHHBIN TEXHOIOTUYSCKUN HHCTUTYT (TEXHUYECKUN
yausepcurerT). Kadenpa obmeit ¢pusuku. — Cankr-IlerepOypr: CIIGI TU(TY).,
2015.-18 c. //CII6I' TU. DnexTponHas 6ubnuoreka.-
URL.:http://technolog.bibliotech.ru (mara o6pamenus: 12.03.2021).-Pesxkum gocryma:
JUIS 3apErMCTPUPOBAHHBIX 10JIb30BATENIEH.

brnarosemenckuii, B.B. MccnenoBanue CrieKTpoB MOTJIOLIEHHS PACTBOPOB
OpraHWYECKUX MOJIEKYJ. MeToandeckue ykazanus K jabopatopHoii padote Ne 90 /
B.B. bnarosemenckuii, A.B. bensikos, C.B.XoTyH1ioBa; MunucrepcTBo 00pa3oBaHus

23



10

11

12

13

14

u Hayku Poccutickoit deneparuu, Cankt-IleTepOyprekuii rocyiapcTBeHHBIN
TEXHOJIOTUYECKHUI HHCTUTYT (TexHUYeckuii yauBepcurer). Kadenpa obmeit pusuku.
— Cankr-IletepOypr: CIIOI TU(TY)., 2015.-16 c. //CII6I TU. DnekrponHas
oubnuoteka.-URL:http://technolog.bibliotech.ru(nara oopamenwus: 12.03.2021).-
Pexxum noctymna: jisi 3aperucTpUupOBaHHBIX MMOJIB30BATEIEH.

AgepmmHa, I'.I'. U3ydyenue nucnepcun cBeTa B BElleCTBE : MeToauuecKkue yKka3aHus
K JabopatopHoii padote Ne 68 /I'.I". ABepmnna, A.B. benskos, O.I1. [llycrposa ;
MunucrtepcTBo oOpa3zoBanus M Hayku Poccuiickoit denepanun, CaHKT-
[TerepOyprckuii rocy1apCTBEHHBIN TEXHOJIOTHYECKUA HHCTUTYT (TEXHUYECKHUI
yauBepcutet). Kadenpa odmieit ¢pusuku. — Cankr-Ilerepoypr: CITOI TU(TY).,
2014.-18 c. //CII6I' TU. DnexkTpoHHas OubIMOTEKA. -
URL.:http://technolog.bibliotech.ru (mara o6pamenus: 12.03.2021).-Peskum gocryma:
VIS 3aperuCTPUPOBAHHBIX TOJIb30BaTENIEH.

. Janunnbuenko, B. I'. Onpenenenre oTHOLIEHUS 3aps/ia SJIEKTPOHA K €ro Macce ¢
MTOMOIIBI0 MATHETPOHA : METOJMYECKHE YKa3aHus K TaboparopHoit padore Ne 33 / B.
I'. Janunsuenko, JI. H. KaypoBa ; MuaHCTEpCTBO 00pa30oBaHuUs U HAYKH
Poccuiickoit @enepannu, Cankt-IleTrepOyprekuii rocy1apcTBeHHBIN
TEXHOJIOTHYECKUI MHCTUTYT (TeXHUYeCKnui yHuBepcuTeT). Kadenpa obmeit ¢gusuxu.
— Cankr-IlerepOypr: CIIGI' TU(TY)., 2014,-21 c. /CIIOI' TU. DnexTpoHHas
oubnmoreka.-URL:http://technolog.bibliotech.ru (mara oopamenus: 12.03.2021).-
Pexxum noctymna: it 3aperucTpupOBaHHBIX MMOJIb30BATENEH.

bosioToB, b.b. fIBneHus s35meKTpoMarHuTHOM MHAYKIIMU U CAMOMHAYKIUH :
METOAMYECKUE yKa3zaHus K JabopaTopHoit padote Ne 39 / b. b. Bonotos, A. B.
bensxog, O. I1. lllyctpoBa ; MunuctepcTBo oOpa3zoBanus 1 Hayku Poccuiickoit
®enepanun, Cankt-IlerepOyprckuii rocy1apCTBEHHBIN TEXHOJIOTHYECKUNA HHCTUTYT
(Texanueckuit ynuepcuret). Kadenpa odmeti ¢usuku. — Cankr-IletepOypr:
CIIGI' TU(TY)., 2014.-23c¢. //CII6I TU. DnexTpoHHas 6ubamoreka.-
URL.:http://technolog.bibliotech.ru (mara o6pamenus: 12.03.2021).-Peskum gocryma:
JUTs 3apETUCTPUPOBAHHBIX MOJIH30BATENCH.

Kepnonroii, A.. 3mepenune AJIMHBI CBETOBOM BOJIHBI ITPH MIOMOIIH JU(PPAKITHOHHON
pEIIeTKH : METOIMYECKUE YKa3aHUs K JabopaTopHoii pabote Ne 54 / A. U.
Kepnoroii, C. B. JIpsiuerko ; MuHUCTEPCTBO 00pa3oBaHus U Hayku Poccuiickoit
®enepanun, Cankt-IlerepOyprckuii rocy1apCTBEHHBIN TEXHOJIOTHYECKUNA HHCTUTYT
(Texanueckuit yauepcuret). Kadenpa odbmei ¢usuku. — Cankr-IleTepOypr:
CIIGI' TU(TY)., 2014.-22 c. //CIIGI TU. DnexTponHas bubnuoreka.-
URL.:http://technolog.bibliotech.ru(nara o6paruenus: 12.03.2021).-Peskum gocryma:
JUTs 3apETUCTPUPOBAHHBIX MOJIH30BATENCH.

Hccnenoanue rupockonuueckoro s dekra : Metoguueckue ykazaHus K
nabopatopHoii padote / B.I'. Janunsuenko, C.B. Ipsuenko, A.W. XKepuosoii, FO.P.
PynakoB ; MunucrepctBo oOpa3zoBanus u Hayku Poccuiickoit @enepanun, CaHKT-
[TeTepOyprckuii ToCy1apCTBEHHBIN TEXHOIOTUYSCKUN HHCTUTYT (TEXHUYECKUI
yauBepcutet). Kadbenpa odmieit dpusuku. — Cankr-Ilerepoypr: CITOI TU(TY).,
2013.-15 c. //CIIOI' TU. DnexTpoHHas bubanoTeka.-
URL.:http://technolog.bibliotech.ru(nara o6paruenus: 12.03.2021).-Peskum gocryma:
JUTSs 3apETUCTPUPOBAHHBIX MOJIH30BATENCH.

Yuobucos, A.I'. dotornekrpuueckuii 3pdekt : Meroandeckue ykazaHus K
nabopatopnoii padote Ne 59 / A.I'. Yubucos, O.11. [llycrposa, B.B.
brnaroemenckuii ; MunuctepcTBo oOpazoBanus u Hayku Poccuiickoit denepanun,
Cankr-IlerepOyprckuii ToCcyAapCTBEHHBIN TEXHOIOTHUYECKUN HHCTUTYT
(Texanueckuit yauepcuret). Kadenpa odmei ¢usuku. — Cankr-IletepOypr:
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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%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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CIIOI' TU(TY)., 2013.-17 c. //CII6I' THU. DnekTponHas Oubnauoreka.-
URL:http://technolog.bibliotech.ru(nara obparuenus: 12.03.2021).-Pesxxum nocryna:
VIS 3aperuCTPUPOBAHHBIX TOJIb30BaTENIEH.

Yubucos, A.I'. Onpexnenenne ropu30HTAILHON COCTABIISIONIECH MATHUTHOTO TMOJIS
3emnn | Metoaudeckue ykazaHus kK jaboparopnoit padore Ne 31/ A.I'. Uubucos,
JL.LH. Kaypoga, O.I1. IllyctpoBa, ; MunuctepctBo o0pazoBanus u Hayku Poccuiickoit
Oenepanun, Cankt-IlerepOyprckuii rocyJapcTBEHHBIN TEXHOJIOTHISCKUM HHCTUTYT
(rexunueckuit yauBepcurer). Kadenpa obmeii ¢usnku. — Cankr-IletepOypr:
CIIOI' TU(TY)., 2013.-13c¢. /CII6I' TU. DnexTponnast OubianoTeka.-
URL:http://technolog.bibliotech.ru(nara ooparuenus: 12.03.2021).-Pesxxum nocryna:
VIS 3aperuCTPUPOBAHHBIX TOJIb30BaTENIEH.

XotynioBa, C.B. M3yueHnue 3akOHOB TEIJIOBOTO U3Ny4deHUs | MeTonndeckue
yKkazaHus k aboparoproii padore Ne 58/ C.B. Xorynmora, B.B. brnarosemenckuid,
B.H. CxoGerneB ; MunuctepcTBo o0pazoBanus 1 Hayku Poccuiickoit deneparui,
Cankr-IleTepOyprckuii TOCy1apCTBEHHBIA TEXHOJIOTHYECKUI HHCTUTYT
(rexunueckuii yauBepcurer). Kadenpa obmeii ¢usuku. — Cankr-IletepOypr:
CIIOT' TU(TY)., 2012. -20 c. //CITI6I' TU. DnexkTponHas Oubnroreka.-
URL:http://technolog.bibliotech.ru(nara ooparienus: 12.03.2021).-Pesxxum nocryna:
VIS 3aperuCTPUPOBAHHBIX TOJIb30BaTENEH.

Xotynuosa, C.B. M3yuenue 31ekTpocTaTHUECKUX NoJIel Ha Mojen - Meronndyeckue
yKazaHus K 1aboparopHoii padore Ne21 / Xorynmosa C.B.,brnarosemenckuii B.B.,
Ckob6eneB B.H. ; MunucrepctBo obpa3zoBanus u Hayku Poccuiickoit denepanmu,
Cankr-IleTepOyprckuii TOCy1apCTBEHHBIA TEXHOJIOTHUECKUI HHCTUTYT
(rexunueckuit yauBepcurer). Kadenpa obmeii ¢usnku. — Cankr-IletepOypr:
CII6I' TU(TY)., 2012.-15 c. //CII6I' THU. DnekTponHas Oubnuoreka.-
URL:http://technolog.bibliotech.ru (nara o6pamenus: 12.03.2021).-Pexxum nocrymna:
VIS 3aperuCTPUPOBAHHBIX TOJIb30BaTENIEH.
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8. IlepeyeHb JJIEKTPOHHBLIX 00pPa30BATEJbHBLIX PeCypPcoB, HEOOXOAMMBIX IJIsl
OCBOECHHUS TMCUMILINHBI.

yaeOnbId 1aH, PI1/] u yueOHO-MeTOAMYECKHE MaTEPHAITBI.
http://media.technolog.edu.ru

AIEKTPOHHO-OMOJIMOTECYHBIE CUCTEMBI:

«DneKTpOHHBIN YnuTaIbHbIHN 3a11 — bubnmoTex» https://technolog.bibliotech.ru/;

9. MeToanuyecKue YKazaHus 1J1s1 oﬁyqammnxca M0 OCBOCHHIO TUCHMUIIJIMHBI.

Bce Buasl 3aHsaTHd 10 AucuuiuiiHE «Pu3MKa» MOPOBOASTCS B COOTBETCTBUHU C
TpeboBanusamu cienyromux CTII:

CTO CII6I'TH 020-2011. KC YK/B. Buasr yueonsix 3ansatuii. JlJabopaTopHbIie 3aHSTHS.
OO6ue TpeGoBaHUS K OPraHU3AIMH U TIPOBEICHHIO.

CTIT CII6I'THU 040-02. KC VYKIB. Buasr yueOnbix 3anstuii. Jlexkums. OOmue
TpeOoBaHUS;

CTO CIIeI'TU 018-2014. KC VYKIB. Buasl ydeOHbix 3anstuii. CeMuUHaphl |
npakTrdeckue 3auaTus. Ooume TpeOGoBaHus K OpraHU3aIMK U IPOBEICHHIO.

CTII CII6GI'TU 048-2009. KC YKJIB. Bunbr yueOHBIX 3aHsaTHH. CaMOCTOSITEIbHAS
iaHupyemasi pabora cryneHToB. OOmme TpeOOBaHUS K OpraHU3aluy U MPOBEACHHUIO.

[InanupoBaHnue BpeMeHH, HEOOXOJUMOTO HAa W3Y4YEHHE NAHHOM IUCHUIUIMHBI, JTy4llle
BCET0 OCYILECTBIISATh HAa BECh CEMECTp, MpeAycMaTpHBas MPU ITOM PETYJSPHOE TOBTOPEHHE
MPONJEHHOT0 MaTepuana.

OCHOBHBIMHU YCJIOBUSIMU TPABHJIBHOM OpraHM3aluy y4eOHOro Iporecca Ui CTYACHTOB
SABIISIETCS:

IUTAHOBOCTh B OpPraHU3aluy y4eOHOU paboThI;

Cepbe3HOE OTHOIICHNE K U3YUCHHIO MaTepHaa;

ITOCTOSIHHBIA CAMOKOHTPOJIb.

Ha 3ansTuUSA CTYIEHT TOJIKEH MPUXOIUTh, UMEs 3HaHUSA 0 YK€ U3YYEHHOMY MaTepHainy.

10. ITepeyenb nHGPOPMALMOHHBIX TEXHOJIOIHIl, HCIOJIb3yeMbIX MPH OCYLECTBJICHUN
00pa3oBaTeILHOIO MPoIecca MO AMCUHUILTHHE.

10.1. UudopmanmoHHbIe TEXHOJIOTHH.

B yuebHOM mpomecce MO [MaHHOW AWCHMILIMHE MPEIyCMOTPEHO HCIIOJIb30BAHHE
WH()OPMAITMOHHBIX TEXHOJOTHA:

YTEHHUE JICKLIHUN C KCIIOJIb30BAHUEM CIIalI-TIPE3EHTALINN;

B3auMoIeicTBrE ¢ oOydaronumucs rnocpeacrsom DMOC..

10.2. IlporpamMmHuoe obecriedenue®,
Microsoft Office (Microsoft Excel);
Gaussian09; Microsoft Visual Studio; AutoCAD;

10.3. ba3bl JaHHBIX U HHGOPMALIMOHHBIE CTIPABOYHbIE CHCTEMBI.
basbr manueix Scopus u Web of Science.

11. MarepuajbHO-TEXHHYECKOE o0ecredyeHHe OCBOEHHMsI JUCIHUIJIMHBI B XO01e

peanu3anuu o0pa3oBaTeabHO NPorpamMmMbI®,

5 B pazaeine 0T06pa)Ka}OTC${ KOMIUICKTBI JIMICH3UOHHOI'O H CB060ILHO PpacrnpoCcTpaHsIeMoro IMnporpaMMHOTO
O6CCHC‘-I€HI/I}I, B TOM YHCJIC OTCYCCTBCHHOI'O ITPOMU3BO/JICTBA, HQO6XO,Z[I/IMOFO JUIA obecrnieyeHus JUCITUTIIITMHBI
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http://media.technolog.edu.ru/
https://technolog.bibliotech.ru/;

Kadpenpa  oOmeit  ¢wu3ukm  pacrnosnaraer  MaTepualbHO-TEXHHYECKOW  0a3oi,

oOecrieunBaroIieil MpOBEJACHWE BCEX BUIOB 3aHATHH. B pacmopspkeHHHM CTYHEHTOB
UMEIOTCS

1. - aymutopum [UId TpPOBEAEHUS JIEKIMOHHBIX UM CEMUHApCKHUX 3aHSTHH,
OCHAIIIEHHBIE JIOCKOHM, CHEelHaIM3HUPOBAHHOM MeOelnpl0 Ha HeoOXoaumoe
KOJINYECTBO  IOCAJOYHBIX MECT, TEXHUYECKUMH CpEICTBAMH  OOydeHUs
(IpoeKTOp, 9KpaH, KOMIIBIOTEP C BBIXOJIOM B ceTb «MHTEpHET»

2. -KOMIBIOTEPHBIN Kiacc, cocTosimmii u3 10 KOMIBIOTEPOB C BBIXOJIOM B CETh
«HTEpHET»; OCHALICHHBIN YKPAHOM, IIPOEKTOPOM

3. -o0opynoBaHHas 1abopaTopus I TPOBEACHUS (PU3UUECKOTO MPAKTHKyMa

12. Oco0eHHOCTH OCBOECHHS [JHCHUILIMHBI HWHBAJIWIAMH ¥ JHIAMH C
OrpPaHUYEHHBIMH BO3MOKHOCTSIMH 3710POBbSI.

JUis WHBAIMIOB H JIMIl C OTPAHHMYEHHBIMH BO3MOXKHOCTSIMH y4eOHBIC MpOIIECC
ocylIecTBIsieTcs B cooTBeTcTBUM ¢ llonokeHuem 00 opraHuzanuu y4eOHOro mpoliecca Ajis

0o0y4YeHHs] MHBAJIUAOB W JIMII C OTpPAaHHMYEHHBIMH BO3MOXHOCTSAMH 370poBbsi CIIGI TU(TY),
YTBEPKIECHHBIM pekTopoMm 28.08.2014.

® B pasgmene 0oTOOpaXkaeTcs COCTAaB INOMENIEHHH, KOTOpBIE MPEJACTABJIAKT cOOOH ydeOHBIE AyMTOPUH IS
NPOBEJCHUs YyUeOHBIX 3aHITHH, MPETyCMOTPEHHBIX 00pa30BaTebHON MPOrpaMMON 110 JTUCLUIIIIMHE, OCHAIICHHBIE
000pyIOBaHUEM M TEXHHIECKUMH CPEICTBAMH OOyUECHUSI.
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[Tpunoxenue Ne 1
K paboueli mporpaMme JTUCITUTLINHBI

DoH/I OLIEHOYHBIX CPEACTB
JJISl IPOBe/IeHUS] IPOMEKYTOUHOM aTTeCTALMH 10

aucounie «dusuka

1. IlepeuyeHb KOMIeETeHU M U 3TANOB UX (OPMHUPOBAHMS.

Wnpexc 7 8
Copepxanue Otan GopMUpOBaHUs
KOMITETEHIINU
OIIK-2 Crnioco0OeH MpUMEHSTh OCHOBHBIE 3aKOHBI U METO/IbI MPOMEXKYTOUHBIN

HCCIEAOBAHUM €CTECTBEHHBIX HAYK IS pEIICHUS 3aa4
npo¢eCcCHOHANBEHON eATEEHOCTH.

" JKupHBIM mIPU(TOM BBIENAETCS Ta YaCTh KOMIIETEHIMM, KOTOPas (JOPMUPYETCS B XOJI€ U3YYEHHUS JAHHOM JUCLUILIMHbL
(ecnu KOMIETEHIIUS] OCBAaUBAETCS MOJTHOCTBIO, TO ()PArMEHTHI HE BBIACISIOTCS).

8 Dran QopmupoBanus KommeTeHUMH BbiOMpaercas mo 1. 2 PIIJ] u yuebHOMY muiaHy (HayajbHBI — €CIM HET
NPEAIECTBYIOIUX AUCIHUIUIMH, UTOTOBBIH — €CIIM HET MOCJEAYIOINX TUCLUILIMH (MM KOMIeTeHIus He GopMmupyercs B
xoje npaktuku win I'A), mpoMeXyTOUHBIH - BCe IpyTHe)
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2. IToxa3aTenu U KPUTEPUH OLIEHNBAHUS KOMIIETEHLMIi HA Pa3JIMYHBIX 3TANAX UX (JOPMUPOBAHHUS, IKAJIA OLleHUBAHUS

Kon u HaumeHoBaHue [Tokasarenu chopMUPOBAHHOCTH Kpurepuit YpoBHH CHOPMUPOBAHHOCTH
WHAUKATOPA JOCTYKECHUS (meckpumTOpHI) OreHuBaHUS (oTmMcaHUe BRIPAXKESHHOCTH JIECKPUIITOPORB)
KOMIIETCHITHH «Y/IOBIICTBOPUTEIBHO» «XOPOLIIO» «OTIHIHO»
(TIOpOTOBBIIA (cpemuuit) (BBICOKIT)
OIIK-1.2 Wpentuduxanus | Jlaer omnpeneneHuss OCHOBHBIX | OTBETHI Ha | Mlaer onpenencuus | Jlaer onpezencuus | [paBuibHO aaet
" KJIacCH(pUKALMS (U3HYECKUX BENTUUHH, OOBACHSET | BOMPOCHI Nel-16, | OCHOBHBIX (PM3MYECKUX | OCHOBHBIX (DM3MYECKHX | OIpPEICTICHUS
(bI/ISI/ILIeCKI/IX MPOIIECCOB, WX CMBICIT, CHOCO6LI M eIMHAIEI 23_45, 67_83’ 95_ 1]?x_IeJII/IT-II/IHCOI_I_II/I6I(aMI/I. BCIINYUH U C | OCHOBHBIX (1)336H‘ICCKI/IX
IPOTEKAFOLINX B - (3_1) 96’ 106_118 K H?’yl\'/[l"eaezfljlﬂB caAnHuIax ECTO‘IHOCTHMI/I. MECT | BCIINYUH. 'IJ}ICH516€T
6HOC(1)epe, HCIIOIB30BAHIE 5K3aMEHY 1Y . pPEACTaBJICHUC O | UIX CMBICJI, CIOCOOBI
crocobax uX | U3MEPEHHUS.
(bI/I3I/I‘IeCKI/IX 3aKOHOB I:I HN3MEPCHUA. HpaBI/IJII)HO Ha3bpIBaACT
HPUHIMIIOB B o CBOCH HpaBI/IJ'II)HO Ha3bIBACT | CAUHULIBI U3MCPCHUS.
npoeccHoHabHOM €/IMHULIBI U3MEPEHHUS.
e TEIbHOCTH
IIpaBunsHO dopmymupyet | OTBETHI Ha | ®opmynupyer IIpaBunbHO IIpaBunsHO
OCHOBHBIE  3aKOHBl  (u3mkn, | BOpocsl  Nel-45, | ocHOBHBIC — 3aKOHBI | (hOpMyIHpYeET dhopmynupyer
OITHCHIBAIOIIHE busmuecke 67-84, 95-96, 119- | dusuku C | OCHOBHBIE  3aKOHBI | OCHOBHBIE  3aKOHBI
SABIEHEA A IPOIECCHE, 155 k ’x3ameny ommOkamu, myraercs | ¢usukud. HaspiBaer | pusuku u obiactu
B o0yacTu | OrpaHUYCHUS ux MPUMEHEHUSI.
Haspisaer OTpaHIICHUA MPUMEHECHUS PUMEHEHUS [IpuBoauT npUMeEpPHI
HPUMCHCHUS 3aKOHOB, 3aKOHOB. 3aKOHOB C | IpHIOKEHHS
[TpuBoauT IIPUMEPBI HEOOJIbITUMHU 3aKOHOB (DU3UKH B
MIPUJIOKECHUS 3aKOHOB (DM3HMKH B HETOYHOCTSIMHU. MPaKTUYECKOU
[IPAKTUYECKOU AeaTenbHoCTH (3-2) IIpuBoauT TpUMEpBI | NEATETBHOCTH.
MPUIOKEHUS
3aKOHOB (DM3UKH B
MPAKTUYECKOU
NESITeIbHOCTH.
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AHaIU3UPYET YCIOBUSA OtBeThI Ha AHanu3upyer AHanuzupyer [IpaBuiabHO U ACHO
npoTeKaHus GU3NIECKOro Bonpockl NeNel- buznueckuit ¢u3nUeckuii mpouecc | aHaIU3UPyeT
MpoIiecca v BBISBIISIET 15,46-66,85-105 x| mpomecc ¢ ¢ HEOOIBIINMH buzmvecKuit
3akoHoMepHocTH (Y-1) HK3aMEHY MTOMOIIBIO HETOYHOCTSIMHU. nporecc.
HaBOJSIIUX
BOIIPOCOB.
OObscHseT sBIeHre WK nporecc | OTBeTH Ha Bri6upaer Bribupaer dusnueckue | [TpaBUIBHO U SICHO
Ha OCHOBE (pu3Mueckux 3akoHOB | Bompochkl NelNel- ¢usnveckue 3aKoHbI, | 33KOHBL, 0OBsICHAET
(V-2) 15,46-63,85-105 k| omuchIBarOIINE OIIMCBIBAIONINE buzmvecKuit
5K3aMeHy ABJICHUE MIIA ABJICHAC T TIPOUCCC | phopiece.
TpoIIece ¢ MOMOLIBIO | © HEOOML M
HABOISIIAX HCTOYHOCTSIAMMU.
BOIIPOCOB.
3anuchIBaeT GOpMyIIbI, OTBeTH Ha 3anuceIBacT 3anuceIBacT [IpaBuibHO
OIMCHIBAIOLINE (U3UICCKOE SABICHAC | BOIPOCHI bopmybl, bopmybl, 3aIHUCHIBAET
1 npouecc. Pemaer pusnaeckue NoNe40-66, 82- | onuckIBaromue ONUCHIBAIOIINE bopMyIbI,
3aliatu. 101.112-119 K | pusnueckoe sABIEHHE | PUIMIECKOE SBJIECHUE | ONMUCHIBAIONINE
(H-1) AK3aMEHY C OIMOKaMH. c HeOONbIUMH | GU3HIECKOE
Ilyraercs pu | HeTouHocTAMU. Ilpu | siBiIeHue. Pemaer
pelieHnn pelieHun ¢busnueckre 3aJauu.

¢bu3nUecKux 3a1ad.

dbusznyeckoil 3amadn
HE MOXET [IOBECTH
pelIeHre 10 KOHIIA.

[Hkana ouenuBanus coorBercTByeT CTO CIIGI TU(TY)
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14.

15.

16.

17.

18.

19.

20.

TuIoBBIE KOHTPOJIBHBIE 3aJaHUS U IPOBEACHUS POMEKYTOUHOM aTTECTALIUU
Bomnpocs! 115 npoBeaeHus 3K3aMeHa

Pa3zpgen 1. Mexanuka.

[IpocTpanctBO U Bpemsi, CHUCTEMBbl OTCYETa. OcHOBHBIE = KMHEMaTHYECKHE
XapaKTEPUCTUKU KPUBOJIMHENHOTO JBUKEHUS: CKOPOE YCKOPEHHUE.

KunemaTtuka BpalaTeiabHOTO ABUKEHUS: YIoBasi CKOPOCTh U YIJIOBOE YCKOpPEHHUE, UX
CBSI3b C JINHEHHOW CKOPOCTBIO U YCKOPEHHUEM.

IlousTHe cCOCTOSTHUS MEXaHHMYSCKOM CHCTEeMEbI. 3aKOoHBI HproTOHA.

3aKoH coxpaHeHus uMmiyibca. LieHTp nnepuuu.

MOMEHT UMITyJIbCa MATEPUATBHON TOYKA U MOMEHT CHJIBI MEXaHUYECKON CUCTEMBI.
MomeHT cuiibl. 3aKOH COXpaHEHUsI MOMEHTA CHJIbl MEXaHUYECKON CUCTEMBI.

Cuuia, paboTa 1 moTeHIMaIbHas1 SHeprusi. KoHcepBaTHBHBIC U HEKOHCEPBATUBHBIC CHJIBI.
Pabora u kuHEeTHUYECKAs SHEPTHSI.

3aKOH COXpaHEHHMS MOJTHOM MEXaHWYECKOM SHEPTHUH B M10JI€ TOTEHIUAIBHBIX CHJL.

. CBs13p MEXAY CUJION M MOTEHUUAIBHOM SHepruel. ['paauenT ckanspHoil QyHKIMH.
. YpaBHEHME BPALLIEHUs TBEPIOTO TEIa BOKPYT 3aKPEILUIEHHONM OCU. MOMEHT HHEpLUU.
. MomeHT nnepuuu. @opmyia llreitnepa.

. [IpuHuun OTHOCUTEIILHOCTH lanunes-DitHmTelHa. IToctynatet TEOpUHU

OTHOCHUTCIIBHOCTH.

CoOpiTne. CunxpoHusanus 4acoB. OTHOCHUTENHHOCTh OJHOBPEMEHHOCTH. 3aMeJICHUE
BpeMeHu. COKpallleHue JUTHHBI.

[IpeobpazoBanus JlopeHma. PensTuBUCTCKUN MHBapHAHT-HHTEPBAI MEXKIY COOBITHSIMHU.
CroxxeHue CKOpOCTel B PENISITUBUCTCKOW MEXaHWKE. PelsTUBUCTCKUIT UMITYJIbC. 3aKOH
COXpaHEHHsT uMmmyibca. PenstuBucrckas »sHeprud. CBs3b MacChl W JHEPIUH.
Kunernueckas sueprusi.

3anaum k pasgeay 1

C BBIIKK OpOCHIIM KaMEHb B TOPU30HTAJILHOM HampaBlieHuH. Yepe3 2 ¢ KaMeHb yIall Ha
3emiito Ha paccrosHuu 40 m OT OCHOBaHUS BbIIKH. ONpeneanuTh HAYaIbHYIO U
KOHEYHYIO CKOPOCTh KaMHSI.

Kamensp OpocatoT mop yriom K TOpuU30HTY. Panmyc KpUBH3HBI TPaeKTOPUM B TOUKE
HaUBBICLLIETO NoaAbeMa paanyc KpuBu3Hbl R = 10 M. Onpenennure ckopocTh B 3TOM TOUKE

JluHelHas CKOPOCTh TOYEK Ha OKPYKHOCTH Bpallaromerocs aucka papaa 3  M/C. Toukw,
pacroyiokeHHble Ha paccTossHun 10cMm OnmXKe K OCH, UMEIOT JIMHENHYIO CKOPOCTH 2
M/C. OnpenenuTe yrioBy CKOPOCTh BpaIIEHUs IUCKA.

Yrobbl ompenenutbh KodGduIeHT TpeHus K Mexay NepeBSIHHBIMH OBEPXHOCTSIMH,
OpyCOK TOJOXHIM Ha JOCKY M CTalIM MOJHUMATh OJWH KOHEL JOCKU J0 TeX MOp, MoKa
OpYCOK He Haual Mo Hel CKOIB3HTh. DTO IPOHM3OILIO TP yIiIe HakiaoHa nockm 450,
Omnpenenure xo3dduuueHt Tpenus?

Ha moxy cTouT Tenexxka B BHJAE JJIMHHOW JOCKH, CHAO)KEHHOW JIeTKMMHU Kosecamu. Ha
OJIHOM KOHIIE JOCKH CTOHT 4YelloBeK. Macca duemoBeka 60 ke, macca qocku 20 xe. Maccoit
Koiec mpeHeOpeub. TpeHue BO BTynKax He3HauuTenbHO. C Kakoi CKOpPOCTBIO OyneT
JIBUTATHCS TEIIEKKA, €CIIM YEJIOBEK MOWAET BAOIb IOCKH CO CKOPOCTHIO (OTHOCHUTEIHHO
nocku) 1 m/c?
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21. [Inatdopma B BUIE NHUCKA paguycoM | m Bpamaercs Mo WHEpIu, aemas 606/mun. Ha

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

Kparo miaThOpMbI CTOUT YENIOBEK, Macca KOToporo paBHa 80 ke. CKOIbKO 00OpOTOB B
MUHYTY Oyner nemarh riaropma, €ciid 4YelIoBeK mepeiner B ee IeHTp? MoMeHT
MHepIUU TIaTGopMel paBeH 120 xe:m?. MOMEHT MHEPIMH YeNOBeKa PACCUUTHIBAThH KaK
JUJIS1 MAaTEepUATBHON TOYKH.

Kamensb 6pomen Beepx noxa yriom 60° x mosepxnoctn 3emin. Kunerndeckas sHeprus
KaMHS B HadajdbHbli MoOMeHT paBHa 20 /[ow. OnpenenuTs KHHETUYECKYIO U
NOTEHIMAJIbHYI0 OSHEpPrMM KaMHS B  HauBBICHIEW TOYKE €ro  TPaeKTOPHUH.
ConpoTuBieHHEM BO3lyXa NPEeHEOPEUb.

XOoKKeiHas 1maida CKOJIB3UT 5 M, €ClId TPH OpPOCKe € COOOIIaloT HaYaJIbHYI0 CKOPOCTh
2 m/c. Kakoli myTh OHa MPOCKOJIB3UT, €CIIH €l COOOIINTh HAaYaJIbHYI0 CKOPOCTh 4 M/c?

Tonkuit crepxkenb JuHOM 50 cm u maccoit 400 2 BpamjaeTcsi ¢ yriioBbIM YCKOpEHUEM 3
¢2 BOKpYT OCH, HPOXOZSIIE depe3 cepenrHy CTEPKHS MepIeHNKYIIPHO K ero JTHHE.
Ornpenenuts Bpalaomui MOMEHT.

Haiitu paboTy moabema Tpy3a HO HAKJIOHHOM IJIOCKOCTH, eciau Macca rpy3a 100k,
JUTHHA HAKJIOHHOM TIocKocTH 2 M, yroi HakinoHa 30°, kosddumuent tperus 0.1 u rpy3
JBIDKETCS ¢ yeKopeHueM 1 m/c2.

Ban maccoit 100 ke u pagumycom 5 cm Bpamancs, nenas 8 oo/c. K mumHIpuIecKoi
MOBEPXHOCTU BaJla MPUXKAJIW TOPMO3HYIO Kosoaky c¢ cunod 40 H um uepe3 10 ¢ Ban
octa"oBwiIcs. OnpenenuTs KO3GOUIIMEHT TPEHUS.

Kunetnueckass sHeprusi BpalllaloIIerocs TBEPAOro Ttena. J[IMHa TOHKOTO MNpsIMOTo
crepxHs 60 cm, a macca 100 2. OnpenenuTs MOMEHT MHEPLUU CTEPKHS OTHOCUTEIBHO
ocH, NEPHEHANKYIIIPHOHN K €ro JUIMHE U NPOXOJAIIel Yepe3 TOUKY CTEPKHS, yJaJIEHHYIO
Ha 20 cm OT OJHOTO U3 €ro KOHIOB.

[Ipenmonoxum, 4To0 Mbl MOKEM H3MEPUTH JUIMHY CTEpKHS ¢ TouHOCThbiO 0,1Mkm. Ilpu
KaKOW OTHOCHUTEIHbHOM CKOPOCTH ABYX MHEPIHAIBHBIX CHCTEM OTCYETa MOKHO OBLIO ObI
O6Hapy)KI/ITI> PCIATUBUCTCKOC COKpAIICHUC IOJIMHBI CTCPIKHA, CO6CTB€HH3.$I JJIMHa
KOTOpOTro paBHa 1 mM?

B naboparopHoii cucteme oTcyeTa Mu-Me30H ¢ MOMEHTAa POKICHHS 0 MOMEHTa pacmajia
nposieren paccrossHue 75 M. Ckopocth mnu-me3ona paBHa 0,995 c. Onpenenuthb
coOCTBEHHOE BpeMs KU3HU NMH-Me30Ha. [lomHas sHeprus tena Bo3pocna Ha 1 JIxk. Kak
MIpU 3TOM U3MEHUTCS Macca Tena?

Paznen 2. DiaekTpoMarseTusm.

OnexTpuueckuid 3apan. BzaumopeiictBue 3apsinoB. 3akoH Kynona. 3akoH coxpaHeHus
JIEKTPUUECKOTO 3apsizia.

Onextpuueckoe nosne. Hanpspk€HHOCTD AJIEKTpUYEcKOro nosid W noreHuuan. IlpuHuoun
CYNEPHO3UIUH TTOJIEH.

Pabota cun »7€KTPOCTaTHYECKOTrO MOJsl NpU MepeMeleHuH 3apsaa. Llupkymsauus
BEKTOpa HAIPSHKEHHOCTH BJIEKTPOCTATUYECKOro Inouisd. [loTeHnManbHBIA  XapakTep
JNEKTPOCTATHYECKOTO MOJISL.

IToTox BekTOpa HANPSLKEHHOCTH 3JIEKTPOCTAaTHYECKOro mnons. Teopema l'aycca s
JNEKTPOCTATHYECKOTO MOJISI B BAKYYME.

IIpumenenne TteopeMbl l'aycca K pacyé€ry OJIEKTPUYECKUX IIOJEH  3apsKEHHBIX
IUIOCKOCTH, LMJIMHAPA, c(hepbl, H1apa.
IIpoBOIHMKY B 37IEKTpUYECKOM 1oJie. 11osie BHYTpH ¥ y TOBEPXHOCTH IIPOBOIHHUKA.
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36. DHeprusi CHCTEMBI HEMOIBMIKHBIX 3apsiioB. DHEPrus 3apsDKEHHOTO TMPOBOAHUKA U
KOHJCHCATOpa. ODHepruss U OO0bEMHAs IUIOTHOCTh HHEPTHUHM AJICKTPUYECKOTO TIOJIS.
DHeprus MoJSIPU30BaHHOTO AUAJICKTPUKA.

37. Onextpuuecknii Tok. Cuna Toka. I[I10THOCTH TOKa. VYCIOBHUS CYIIECTBOBAHHUS
IMOCTOSIHHOTO TOKA.

38. O600mEHHbIM 3akoH OMa B MHTErpabHOM popme. PasHOCTH MOTEHIIMAIOB, HATIPSKEHHUE,
OJIC. 3akon [xxoyns — Jlenna.

39. MarunutHoe nosie. THayKIus MarHuTHOTO ToJIst. 3aKOH AMriepa.

40.3akon buo — CaBapa — Jlamaca m ero mpuMeHEHHE K pacdy€éTy MarHUTHOTO TIOJIS
MPSIMOJIMHEMHOTO MPOBOJAHUKA C TOKOM.

41. MarHuTHOE T0JIe KPYrOBOTO TOKa. MarHUTHBIF MOMEHT BUTKA C TOKOM.

42. BuxpeBoil XapakTep MarHUTHOTO TOJisl. 3aKOH TOJIHOTO TOoKa (IUPKYJSIIUS BEKTOpa
MarHUTHOM MHAYKIINH).

43. JleficTBMe MarHMTHOrO TMOJIsi Ha JBWKymuics 3apan. Cuna Jlopenma. JIBuxkenue
3apsOKCHHBIX YaCTHLl B MArHUTHOM IIOJIE.

44. Marautssiii notok. Teopema ["aycca 1151 MarHUTHOTO TOJISL.

45. SIpneHne SIEKTPOMArHUTHOW WHAYKIMU. 3akoH Dapanes (3aKOH SJIEKTPOMArHUTHOU
uHAYKIMK). 3akoH Jlenna. JSIBneHume camMoMHAYKIMHM. MHAYKTUBHOCTB. 3aKOH
CaMOMHYKIUH.

46. DHeprusi CUCTEMBI MPOBOAHUKOB ¢ TOKOM. OOBEMHAs MIOTHOCTh YHEPIMU MAarHUTHOTO
HOJISL.

47.3aKoH MOJIHOTO TOKa JIJIi MArHUTHOIO TOJIA B BemiecTBe. Hanpsk€HHOCTh MarHMTHOTO
HOJISL.

48. YpaBuenust MakcBeia Uit 3JIEKTPOMarHuTHOTO MoJtst. TOK cMeteHus..

3agauu Kk pazgeny 2

49. JIBa OAWHAKOBBIX TOUYCUHBIX 3apsaa 1o -2 MkKi HaxomsaTes B Toukax (0; O) u (2; 0)
NpsIMOYTOIBHON cucTemMbl koopawHaT (X; V), rme X, VY 3amaHpl B MeTpax.
OmnpenenuTh TPOSKIMIO HA OCh OX BEKTOpa HAIPSIKEHHOCTH 110Jist B Touke (1; 1).

50. Kako#f myTh 1O CHJIOBOM JMHUHU JIO0 TOJIHOM OCTaHOBKHM MPOXOJHUT A-4acTHIla B
OJTHOPOJIHOM TOPMO3SIIEM Tojie ¢ HanpskeHHocThio 2000 kB/M, ecinu HavanbHas
ckopocTs ee 20000 km/c? Macca wactuisl 6,4 1027 kr, 3apan 3,2° 10 ¥ K.

51. CBs3p MeXIy HampsDKEHHOCTBIO MO U moTeHiuanoMm. ['paduueckoe uzo0OpaxkeHue
AJNIEKTPUUECKOTO TIONS C TOMOUIBI0 CHJIOBBIX JIMHWA W SKBHIIOTCHIIMATBHBIX
noBepxHocTed. OnpeenuTe pa3HOCTh MOTeHIHaNoB Mexay Toukamu (-1, 0,0) u (1,0,0),
€CITH HaIPSHKEHHOCTH 3JICKTprudeckoro mois E=2i+4j+3Kk.

52. Tonkuii CTEpXEHb COTHYT B MONYKOJbIIO. CTepKeHb 3apsHKeH C JIMHEWHOH
miotHocThio 100 HK/M. Kakyro paGoTy Hajo coBepIInTh, YTOOBI IIepeHecT 3apsiy 1
HK1 13 nenTpa konbia B 0€CKOHEUHOCTh

53. BEIYHCTUTE 3NIEKTPUYECKHIA MOMEHT TUToNs, eciu ero 3apsn 10 Ko, miuedo 0,5¢M.

54. beckoHeuyHasi TIIIOCKOCTh HECET 3apsiji, PABHOMEPHO PACIPECIICHHBIA ¢ MTOBEPXHOCTHON
mnotHocTei0 1 MKKin/M2 Ha HEKOTOPOM paccTOSHMM OT IJIOCKOCTH NapasieNbHO ei
pacniojioxkeH Kpyr paauycoM 10 cMm. BBIYMCIUTH MOTOK BEKTOpa HANPSKEHHOCTH
AIEKTPUUECKOTO TOJIS Yepe3 ITOT KPYT.

55. Ha oTpe3ke TOHKOro mpsiMoro mpoBOJHUKA pAaBHOMEPHO paclpeiesieH 3aps]l ¢ JIMHEHHON
wiotHoctbio 7 = 1070 Ku/cm. BBIUMCINT MOTEHIHMAN, CO3AABAEMBIH THM 3apsIoM B
TOYKE, PACIIOJIOKEHHOW Ha OCH TNPOBOAHMKA M YNAJIEHHOW OT Orkailiiero KoHma
OTpe3Ka Ha PacCTOSIHUE, paBHOE JUIMHE 3TOTO OTPEe3Ka.
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OnpenenuTh IJIOTHOCTh TOKAa B KEJIE3HOM MPOBOJHHMKE JUIMHOM 10M, eciaum mpoBon
HaxoJuTcA noj HanpspkenueM 6 B. YV nensHoe conporuBienue xeneza 98 HOmm.

Tok B menu 6arapeun, 9JIC koropoii 30 B, paBen 3 A. Hanpspokenne Ha 3akuMax Oatapeu
18 B. Haiigute conmpoTuBiIEHHE BHEIIHEW YacTH LIEMM M BHYTPEHHEE CONPOTUBIICHHUE
OaTapen.

IMpoBoguuk mmuaoi | = 20 cm ¢ maccoit m = 2 2, MOABEUICHHBIN TOPHU3OHTAIBHO Ha
TOHKUX IPOBOJIOYKAX, HAXOTUTCS B OJHOPOJHOM MArHHUTHOM TIOJIE, CHUJIOBBIC JIMHUU
KOTOPOT'O HAMpaBJICHbl BEPTUKAIBHO BBEpX. [Ipy MpOX0oXKACHWH MO MPOBOIHUKY TOKA
cuoif | = 0,3 4 OH OTKJIOHWJICS Tak, YTO IMPOBOJIOYKH OOpazoBaiu yron « =17° c
BEpTHUKaIbIO. HaliTh MHAYKIMIO MAarHUTHOTO TOJISI.

beckoHewHO MIMHHBINA MPOBOA 00pa3yeT KPyroBoM BHUTOK, KacaTelbHBIN K mpoBoy. [1o
npooay uaer Tok cwiao | = 5 4. Hailitu pagumyc BHUTKa, €ClIM HaNpsSHKEHHOCTh
MarHuTHOTO T0Jis B ieHNpe Butka H = 41 A/m.

Kaxko#t Bpamaronuii MOMEHT JCHCTBYeT Ha paMKy C TokoMm cwiod | = 2 A4 mnpm
MOMEIIEHUHU €€ B OJTHOPOJHOE MarHuTHOe moie ¢ uHayknueir B = 0,2 7z, ecnu pamka
comepxut N = 30 ButkoB mromansio S = 10 cu?, a miockocTh pamMku 06pasyer yroi 3 =
60° ¢ muHUSAMU TTOJIA?

Beluncnure DUPKYJISALMIO BEKTOpa MHAYKLIUU BIOJIb KOHTYPA, OXBATHIBAIOIIETO TOKH
11=5 A, 1;=7,5 A, Tekymue B OJHOM HampaBjeHuUU, U TOK l3=10 A, Tekymmuii B
HpOTI/IBOHO.HO)KHOM HaHpaBHeHI/II/I.

3apspKeHHas 4aCTHLA ABMXKETCS B MAarHUTHOM TI0JI€ IO OKPY>KHOCTH CO CKOPOCThIO U = 1
Mwm/c. Nanykuusa marautHoro nonsa B = 0,3 7x, paguyc okpyxHoctn R = 4 cu. Haiitn
3aps] YacTHLBl, eclii ee KuHermueckas sHeprust W= 12 kaB.

3apspKeHHasi 4aCTHLIA ABMXKETCS B MAarHUTHOM TIOJI€ 11O OKPY>KHOCTH CO CKOPOCThIO U = 1
Mwm/c. Uanykuust marautHoro moist B = 0,3 T, panuyc okpyxkaoctd R = 4 cu. Haiitu
3aps] YacTHLBl, eclii ee KuHermueckas sHeprust W= 12 kaB.

Pasnea 3. Kosie6anus v BosiHbI. BostTHOBasi onTuka.

N neanbHblil rapMOHUYECKUN OCHIMIUISATOP. Y pPaBHEHUE UICATTBHOTO OCIUIUISITOPA U €T0
pemieHre. AMIUTUTYAA, 9acToTa U (haza kosnedanus. KomruiekcHas ¢popma mpeacTaBiaeHus
TapMOHHMYECKHUX KOJICOaHUH.

BekTopHoe onrcanue CioKeHus KoJIeOaHuu.

[Tpumeps! KosreOaTENBHBIX ABMKEHUN PA3TUIHON (HU3UIECKON TPUPOIBIL.

DHeprus KonebaHui

CBoOoHBIE 3aTyXatolIue KoeOaHusl OCHUIIIATOpa C MOTepsIMU. BBIHYKIIeHHbIE
KoJie0aHusl.

Bonnbl. O6Gpa3zoBanne u pacmpocTpaHeHue BOJH. [IpojosibHBIE W TIOTIEpPEUHBIC BOJIHEI.
@pOHT BOJIHBI, BOJIHOBas MOBEPXHOCTh. J[JIMHA BOJIHBI MU CKOPOCTh PacHpOCTpaHEHUs
BOJIH.

VYpaBHeHU MJIOCKOH U cepuueckoil Oerymux BosiH. BoaHoBoe ymcIo.

CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJH. CKOPOCTH pacHpOCTPaHEHHUs 3JIEKTPOMArHUTHBIX
BOJIH. M31yueHue 31eKTPOMAarHUTHBIX BOJIH.

DHeprus AIEKTPOMArHUTHBIX BOJH. OOBEMHAS IJIOTHOCTh SHEPTUU IIIEKTPOMATHUTHOTO
noisi. Bekrop YMoBa — [loliHTHHTA.

DNEeKTpOMarHuTHasE TMPHPOJA CBETOBBIX BONH. [IpUOMIKEHUS TEOMETPUYECKOMN,
BOJIHOBOW M KBaHTOBOM OITHKH.

WNuTtepdepeHiius CBETOBBIX BOJH. YCIOBHUS Ui HAOTIOJACHHS U CIOCOOBI pealli3aiiu
(meton FOnra, ounpuszma @penens) Onrudeckas pa3HOCTh X0/a. Y CIIOBUSI MAKCUMYMOB
U MUHUMYMOB uHTepdepenuun. MutepdepeHiys B TOHKUX TUIeHKax. [Togocel paBHOM
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TOJILIMHBI U TOJOCHl paBHOro HakiioHa. [Ipumenenue unTepdepeniuu. dudpaxius
cgeta. [Ipunmun [oitrenca-Openens. Judpakuus @penens u Ppaynrodepa?

Meron 30 ®penens. Hubpakumss DpeHenss Ha KpyrJioM OTBEPCTHHM H  JHICKE.
Hudpakumonnas pemerka. [IpuMmeHeHne ee B kKadecTBe cnekTpomerpa. Jlucnepcus u
paspemaromas cuia. [lonstue o ronorpaduu.

[Monspusanus cBeTOBBIX BOJH. Buasl momspuzamun. Crenenp nonsipuzanuu. CrocoObl
MoJTy4eHus nosipusanuu ceera. [lonsipuzanus npu otpaxkeHuu. 3akoH bprocrepa.
JIBoiHOe nydenpenomiienue. [lonspusanus ceera npyu JBONHOM JIy4ETIPEIOMICHUN
[Tonspuzanuonnsie npusMel. [lomsiponnsl. 3akon Maioca.

Pacnipoctpanenne cBera B BemecTBe. HopManbHas W aHOMallbHas JIHUCIEPCHSL.
DIIEKTPOHHAsA TEOPHSI TUCTIEPCUN.

[Tornomenne cBera B BemecTBe. 3akoH byrepa-JlamOepra-bepa. OcobeHHoCTH
MOTJIOIIECHMS B PA3PEKEHHBIX T'a3aX U CILIOIIHBIX Cpefax.

Paccesinne cBera BeniectBoM. PaneeBckoe paccesaue. MoJEKyIsipHOE pacCesHUE.

3anaum k pasaeay 3

Touka coBepmiaeT rapMOHUYECKUE KOJeOaHHs, YypaBHEHUE KOTOPBIX UMEET BUI X = A Sin
ot, rae A=5 cM, ©=2 ¢~ }.Haiitu MOMeHT BpeMeHHM (OIMKaiIIMii K HaYady OTCYETa), B
KOTOpBIii MoTeHIManbHas sHeprus Touku 17 =10~* JIx, a Bospacratomas cuna F=+5-10~
3 H. OnpenenuTs Taxoke a3y KoneOGaHH B 3TOT MOMEHT BPEMEHH.

Touka coBepiaeT rapMoHHUecKue KojaeOanus. B HEeKOTOpPbIif MOMEHT BpeMeHH
CMeIIeHHe TOYKH X = 5 cM, CKOpocTh ee v = 20 cM/c 1 yckoperue a = -80 cm/c 2. Haiitu
UKIMYECKYIO YaCcTOTYy U Nepuo] KojiebaHuii, (azy konebaHuii B paccMaTprUBaeMblii
MOMEHT BPEMEHHU U AMIUIMTYly KOJeOaHUH.

JlBa rapMOHWYECKHX KOJICOaHUWS, HAMpPaBJICHHBIX TIO OJHOW WPSIMOW, HMMEIOIINX

OJIMHAKOBBIC AMIUTUTYABI W TEPHOABI, CKIAJBIBAIOTCS B OIHO KojeOaHHE TOH xKe
amruTyabl. HaiiTi pasHocTh (a3 ckiiaabIBaeMbIX KOJICOaHUH.

OmnpenenuTb CKOPOCTh PACIpOCTPAHEHUS BOJH B YIPYroW cpene, ecild pa3sHoCTh (a3
KonebaHuii JBYX TOYEK CpEeMbl, OTCTOAIMX APYyr oT apyra Ha 10 cm, paBaa 60° u
yacToTa Koyrebanuii 25 [y.

JlaHbl XapaKTEpUCTUKH JIBYX KOJeOaTelbHBIX IBMKEHUIM MaTepranbHoi Touku: T1=T2=8
¢, A1=A2=5 cm. PazHocTh a3 mexny atumu konebanusimu nu/4. HauanbHas ¢asza
OJIHOTO M3 HUX paBHA HYJIO. 3alUIINTE YPaBHEHUE PE3YJIbTUPYIOILIErO KouIeOaHusl.
ITocTpoiiTe BEKTOPHYIO JUAarpaMMy CIOKECHHUS.

JlaHbI XapaKTEPUCTUKH JIBYX KOJI€OATEIbHbBIX IBMKEHUN MaTepranbHoi Touku: T1=T2=8
¢, A1=A2=5 cm. Pa3nocts (a3 mexny s3TumMu Konebanusamu /4. HauansHas daza
OJIHOTO M3 HUX paBHA HYIIO. 3alHUIINTE YpaBHEHUE PE3yIbTUPYIOIIEro KoineOaHusl.
[TocTpoiiTe BEKTOPHYIO AUarpammy CIOXKEHHUS.

Haiitn cMenieHue OT IOJOKEHUS PABHOBECHS TOYKH, OTCTOSIIEH OT HCTOYHHUKA
KoJieOaHWil Ha paccTosHUU (= A /12, nns momenta t=T/6. Ammiuryma KoseOaHHs
A=0.05 m.

IInockas 37€KTpOMarHuTHas BOJIHA PACIIPOCTPAHSIETCA B BaKyyMe. AMILIUTY1a
HAIpPSDKEHHOCTH AJIEKTPUIECKOT0 1O BOJHBI Em = 50 mB/m. Haiitn ammumatyny
HANPSKEHHOCTH MarHUTHOTO TIOJIA.

B omHopomHo#l wu3oTpomHOM cpene ¢ £ = 3 W =1 pacnpocTpaHsieTcs IIOCKas
SJICKTPOMArHuTHas BOJIHA. AMH.HI/ITy,Z[a HaIMpPs’KCHHOCTU 3JICKTPHUYCCKOTO ITOJISA BOJIHbBI Em
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= 10 B/m. Haiitn aMmnuTyay HampsyKeHHOCTH MArHUTHOTO TMOJIs M (a3oByI0 CKOPOCTh
BOJIHBI

91.B ompite lOHra Ha myTtd OmHOTO U3 HHTEPHEPUPYIOIMMX JIydel TOMeIanach

NEPHEHANKYIISIPHO 3TOMY JIy4y TOHKasl CTEKJIIHHAs MJIaCTUHKA C TIOKa3aTesleM TOMJICHUS
n = 1,5, BcleACTBHE 4Yero ILEHTpajbHAas CBETJIasg T0JI0Ca CMeEIaiach B TOJOXKECHHE,
NEepPBOHAYAILHO 3aHMMAEeMO€ TISATOM CBETJION MOJIOCOi (HEe cuuTas IeHTpaIbHOK). JnmuHa
BOJIHBI najaroriero ceeta A = 0,5 mxm. Onpenenuts TOMMUHY 0 TUTACTHHKH.

92. Ha ToncTyl0 CTEKJISIHHYIO TUIACTUHKY HAaHECEH TOHKHM CIIOM MpO3payHOro BELIECTBA C

nokasareyneMm npenomieHust n = 1.3. [lnacTuHka ocBelleHa MapauIebHBIM TYYKOM
MOHOXPOMAaTHYECKOTO CBETa C JJIMHOW BOJNHBI A = 640 mu, magaromuM Ha TUIACTUHKY
HOpMaibHO. Kakylo MHHUMAaJIbHYIO TONIIMHY Omin JOJDKEH HMMETh CIIOW, YTOOBI
OTpaXE€HHBIN MTyYOK UMEJI HAUMEHBIITYIO SIPKOCTh?

93. lllupuna wuHTepdepeHUMOHHOM Tmosockl. Ha MBUIBHYIO TIJIGHKY C IOKa3aTejeMm

npeiaomiieHuda n = 1.3, HaxondIIyrocs B BO3AyX€, MaJaeT HOPMAJIbHO MYYOK JIydel
Oenoro ceera. [Ipu kakoil HauMMeEHbIICH TONIIMHE Omin TUIGHKM OTPaKEHHBIH CBET C
nmuHOM BosHBI A = 0,55 mxm okakeTrcs MakCHMalbHO YCWJICHHBIM B pe3yJbTare
uHTEepepeHn’?

94.Ha nmuadparmy ¢ KpyriabeiM orBepctheM auamerpoM d = 4 mm magaer HOPMAJbHO

95.

96.

97.

98.

99.

100.

101.

napauieIbHbIN MydOK JIydeil MOHOXPOMATHYECKOTO CBETa ¢ JIMHOW BOJHBI A=0,5mxm.
Touka HaONrONEHHMS HAXOJUTCS HAa OCH OTBEpCTHsl Ha pacctostHud b = 1 m ot Hero.
Ckonpko 30H K ®penens ykmaasiBaeTcsi B OTBepcTHH? TeMHOE WIIM CBETIEE IMSATHO
HOJYYUTCS B LEHTPE AU(PPAKIIMOHHONW KapTUHBI, €CIH B MeCTe HAOII0EHUN TOMECTUTD
3KpaH?

Ha mudpaknmonnyro pemeTky mnajgaeT HOpMaJIbHO MOHOXPOMATHYECKUN CBET C JIJTMHOM
BOJIHBI A = 410 nu. Yron Agp Mexy HanpaBiICHUSIMI HA MAKCUMYMBI TIEPBOTO U BTOPOTO
nopsiakoB paBeH 2°21'. OmnpepenuTs 4YHCIO 7 IITPUXOB HA EIUHUILY JUIHHBI
T (HPaKITMOHHON PEIICTKH.

Ha nmudpakunonnyto pemierky, cogepxantyto 7 = 400 mtpuxos Ha 1 mm, manaer

HOPMaJIbHO MOHOXPOMATHYECKHUH CBET ¢ JIMHOU BOHBI A = 0,6 mxm. Halitn oOmee
ynciio N 1upakiiMOHHBIX MAaKCUMYMOB, KOTOpBIE AaeT 3Ta pemierka. OnpeneanuTs yroi
@ nudpakiuu, COOTBETCTBYIONIUHN MOCIEIHEMY MAKCUMYMY.

Kaxkoit HaumensbIeit pa3pemarornieit cuiioi R nomkaa o6manarh nudpakinoHHas
pelieTka, YTo0bl C €€ MOMOIIBI0 MOXKHO ObUIO pa3pelIuTh JBE CIEKTPAIbHbIEC TUHUH
KaJus ¢ [utnHaMu BOJIH A1 = 578 um u A2 = 580 nm? Kakoe manmensbiee ynciao N
MITPUXOB JOJHKHA UMETh 3Ta PEIIeTKa, YTOOBI pa3pelieHre ObIJI0 BOSMOXKHO B CIIEKTPE
BTOPOTO Mopsiaka?

Crenenp noaspusanuu P 4acTUYHO NOJPU30BaHHOTO cBeTa cocrasiseT 0,75.
Onpenenutb OTHOLIEHHE MAaKCUMAIbHOM HHTEHCUBHOCTHU Imax CBETA, MPOITYCKaeMOro
aHaJIN3aTOPOM, K MUHUMATBHOM |mix.

Yron a Mexay mIOCKOCTSAMH MPOIYCKaHUs MOJISIpu3aTopoB paBeH S0°. EcTecTBEeHHBIM
CBET, MMPOXO/IS Yepe3 TaKylo CUCTeMY, ocnabmsiercs: B n = § pa3. [IpeneOperas morepeit
CBETA MIPU OTPAKEHHUH, ONIPEICIUTh KO3(D UIIUEHT K MOTIonieHus CBeTa B OJISPOHIaX.
VYron bproctepa & pu majiecHUU CBeTa U3 BO3/lyXa Ha KPUCTAIT KAMEHHOM COJU
paBeH 57°. OnpenenuTb CKOPOCTh CBETA U B ’TOM KPHUCTALIE.

Koa¢ dunreHnT nornomnieHnss HEKOTOPOTO BEIIECTBA It MOHOXPOMATHYECKOTO
CcBeTa onpeieieHHoM aiHE! BonHbI o = 0,1 ¢y, OnpenenuTs TONIIMHY X BEIIECTBa,
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KOTOpasi HeoOXoaMMa JIJIs ociabseHus cBera B K = 2 pasa. [loTepu Ha oTpakeHHE CBeTa
HC YUUTBIBATD.

Pa3nen 4. TepmoanHaMuKa U MOJICKYJISIpHAasA (PU3HKA

102. N3oxopuueckuii, n300apuyecKuii, U30TEPMUUYECKHM, aTHa0aTHICCKUN TTPOIIECCHI
B HJICATBHBIX Ta3ax. [IpeoOpa3oBaHue TEIIIOTH B MEXaHHUYECKYIO PadoTy.
103. BryTpennsis sneprus tena. BHyTpeHHsIs SHEepTHs HIeabHOTO rasa.

TermoeMkocTh. TenmoeMKoCcTh TBEpbIX Tell. 3akoH J[rononra u I1Tu.

104. OOparumbie W HeoOpaTtuMmble Tporecchl. IlepBoe Hadamo TEpMOIUHAMUKH.
TennoeMmkocTs. YpaBHeHue Maitepa.

105. TepMonuHaMuueckoe  paBHOBecMe U TeMmieparypa. HyneBoe — Hawano
TEPMOJMHAMUKHU. DMIMpUYecKas TeMieparypHas mkaia. KBazucraruueckre mporecchl.
YpaBHEHHE COCTOSHUSA B TEPMOJUHAMUKE.

106. OO6parumbie 1 HEOOpaTHUMBIE MPOIecChl. BTopoe Havano Tepmoauaamuku. [k
Kapno. Dutponus.

107. Hasnenue raza ¢ Touku 3peHuss MKT. CBs3p TEMIOEMKOCTH C YHUCIOM CTETICHEH
cBOOO/IBI MOJIEKYJI ra3a.

108. Makpo- u  mukpococtossHus.  CTaTHCTHYECKMH BEC U BEPOSTHOCTH
MakpococTosHus. PazoBoe IPOCTPAHCTBO.

109. Pacnipenenenrie MakcBenia MOJIEKYNT HeaidbHOTO Ta3a. HamOosiee BeposTHas,

CpedHssI W CpeOHEKBAaJpaTU4YHas CKOPOCTU. OKCHEpUMEHTAIbHOE OOOCHOBaHUE
pactpezenenus Makcseiia.

110. Pacnipenenenne bonbnmana n 6apomerpudeckas hopmysia.

111. UYucao CTONKHOBEHUH M JUIMHA CBOOOTHOIO Mpodera MoJIeKyJl WIeaJbHOro rasa.
Omnupuueckue ypaBHeHHsi nepeHoca: Puka, Dypre um HproroHa. Penmakcanus k
COCTOsIHUIO paBHOBecus. CpenHee Yucio CTOJIKHOBEHUN

3anaum k pasneny 4

112. Omun rpamMm remuss Obm Harper Ha 100°C mpu MOCTOSIHHOM JaBIICHHH.
Onpenenuth KOJUYECTBO TEIJIOTHI, IE€pPEJaHHOE Tra3zy, paboTy pacHIMpeHuss u
IpUpalieHne BHyTPEHHEH SHEepruy rasa.

113. VYTriekucaslii ra3 pacIMpseTcsl MPU MOCTOSIHHOM JiaBiieHnu. Omnpeaenurs padboTy
pacmmpenus, eciu rasy nepenaso 4,2-10° /i TennotsL.

114. a3, 3anuMaBiuii 06bem 11 7 mox nasnenuem 10° I7a 6bit M300apUYECKU HAarpeT
ot 20°C 10 100°C. Onpenenuts paboTy paciIkpeHus.

115. B 6amnone emkocTeio 24 1 HaxoauTcst Bogopoa mpu Ttemmeparype 15°C. Ilocne
TOTO KaK 4acTh BOJIOPOa U3PACX0JI0BAJIH, JaBICHUE B Oa/NIOHE MMOHU3WIIOCH Ha 4.10°[a.
Kakoe xonmaecTBO BoJ10po/ia ObIIIO U3pacX00BaHO?

116. Haiitn m3MeHeHWe SHTPONUU TPU M300apUUECKOM pacIIMpeHuH 4 2 a3ora OT
o0béMa 5 71 10 06BéMa 9 .

117. Onpenenuth TeMmepaTypy Tra3a, €eClId CPEeAHsIs KHHETHYeCKas dHEPrus
TOCTYNATEILHOTO JABUAKEHHS ero Mosekyn 1,6-107° .

118. Kaxkast mons Monexyn kuciaopoaa o0jagaeT CKOPOCTIMH, JISKAIUMHA B HHTEpBAJIe
ot 910 1o 911 m/cex, ecnin Temmneparypa raza 400°K?

119. B kabune Beprosiera G6apomeTp mokasbiBaeT 675 mm pm.cm. Ha kakol BbicoTe

JICTUT BEPTOJIET, €CIIM Ha B3JIETHOW IUIOIMaaKe OapoMeTp mokaswBan 750 mm pm. cm.?
TeMneparypy Bo3ayxa CUUTaTh HEU3MEHHOMW U paBHOM 17°C.
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Pa3nen 5. KBantoBas puszuka

120. TemioBoe n3iydyeHue v JroMUHecHeHIUsA. ClIeKTpajbHbIE XapaKTEPUCTUKU
TeII0BOTO M3nydeHus. 3akonbl Kupxroda, Credana-bonbiimana u 3aKoH CMeIEHUS
Buna. AGCONIOTHO YepHOE TeTO.

121. ®dopwmymna Penes-/[xunca n «yiapTpaduoseroBas katactpoda». ['mmoresa
kBaHTOB. @opmyna [Inanka. KBanToBOE 00BsICHEHHE 3aKOHOB TEIIOBOTO U3TYUYCHUSI.
KopmyckyisipHO-BOJTHOBOM /1yaju3M CBETA.

122. dotordp ekt u 3¢ pext Komnrona. YpasHenue DitHiTeitna aus porospdexra.
123. OmneiT bote. Topmo3noe uznyuenue. ['unoresa ne bpoitnsa. Onwitel J[9BUCCOHA 1
Ixepmepa. ludpakuust mukpodactuil. [Ipuniun HeonpeneneHHocTH [ eiizenoepra.

124. BonHoBas ¢pyHKIMS, €€ CTaTUCTHYECKUI CMBICI U YCIIOBHUS, KOTOPBHIM OHA

JOJI’KHA YIOBJIETBOPSTH.
125. CrammonapHoe u HecTanmoHapHoe ypaBHeHue [Ipeaunrepa.
126. KganToBas yacTuIiia B OZIHOMEPHOM MOTEHUUAIBbHON siMe. OTHOMEPHBIN
NOTEHLUAIBHBINA TIOpOT U Oapbep.
127. CocrosiHue MUKPOUYACTHIIB B KBAHTOBOU MexaHHKe. [[oHsATHE O BBRIPOKICHUN
SHEPreTUYECKUX YPOBHEM.
128. IIpencraBnenue GU3NYECKUX BEIUYUH orneparopamu. OnepaTopsl KOOPUHAT,
UMITYJIbCa, MOMEHTA UMITYJIbCA, TOTEHLIUAIbHONW U KHHETUYECKON IHEPTHH.
129. Crammonapnoe ypaBHenue llIpenunrepa ans atoma Bogopoaa. BoaHoBeie
¢GbyHKIIMM 1 KBaHTOBBIE uncia. [IpaBuiia or0opa A KBAHTOBBIX EPEXOJIOB.
130. CoOcTBeHHBI MEXaHMUYECKUI 1 MAarHUTHBIM MOMEHTHI AJIEKTpOHa B aToMe. OmbIT
[lITepna u I'epnaxa.
131. Cnun-opOutansHoe B3aumojeiicTBue. TOHKast CTPyKTypa aTOMHBIX CIIEKTPOB.
132. CtpoeHue aTOMOB U IEPHOIUYECKA CUCTEMa XUMHUUYECKHX demMeHToB JI. 1
Menpeneesa. [lopsaok 3amoaHEHHS STIEKTPOHHBIX 000JI0UEK.
133. BekrtopHas Mo/eIb MHOTO3JIEKTPOHHOTO aToMa. THITBI CBS3EH.
XapakTepUCTUIECKUE CIIEKTPHI AaTOMOB.

3anaum k pasaeny 5

134, Haiitn yacToTy V CBETa, BRIPHIBAIOIIETO U3 METAJIa AJICKTPOHBI, KOTOPHIE
MOJTHOCTBIO 3aJIEP’KUBAIOTCS PA3HOCTHIO MOTeHIMAIOB U =3 B, ecnu poTodPdhexT
HAYMHAETCS TIPU JUTMHE BOJHEI cBeTa A = 0,5 MKM.

135. B pesynbrare agdexra Komnrona dhoton ¢ sueprueit € = 1,02 MaB paccescs Ha
CcB0OOOTHOM 2JeKTpoHe Ha yron & = 150°. Onpenenuts SHEPTHIO & paccessHHOTO (hOTOHA
Y KHHETUYECKYIO SHEPTUIo 7 AJIEKTPOHA OTAaYn

136. [IpoToHn obnagaeT KUHETUYECKOU dHEpTHEH 1, paBHOW dHEPTUH TTOKOs Eo.
Onpenenutb, BO CKOJIBKO Pa3 U3MEHUTCS JJIMHA BOJIHBI A e bpoiins nmpoToHa, ecim ero
KMHETUYECKasi DHEPTHsl YBEIMUUTCS B h = 3 pasa.
137. Yacruma B MOTCHIUAIBHOM SIIUKE ITUPUHON | HAXOUTCS B HU3IIEM
BO30Y)KICHHOM COCTOSTHUH. ONpeeTuTh BEPOSTHOCTh HAXOXKICHUS YaCTHUIIHI B
untepsaie ot 0 1o 1/2.
138. YacTuia B NOTEHIMATIBHOM SIIIUKE IMUPUHOM | HAXOTUTCS BO BTOPOM
BO30Y>KIECHHOM COCTOSTHUU. ONpeeTuTh BEPOSTHOCTh HAXO0K/IEHUS YaCTHUIIbI B
uHTepBaie ot |/3, paBHOYIaJICHHOM OT CTEHOK.
139. JImmHBI BOJTH KOMITOHEHT JKEJITOTO Ay0jieTa pe30HaHCHOUW JIMHUW HATPHS,
obycnoBienHoro nepexoaom 3P-3S, pasast 589,00 u 589,56 um. Halitn Benuunny
pacuemienus: 3P-repma B 3B.
140. Bweimmcarth crieKTpalibHbIE 0003HAUEHUSI TEPMOB aTOMa BOJIOPO/IA, DIIEKTPOH
KOTOPOT0 HaXOJIUTCSI B COCTOSIHUM C TJIABHBIM KBAaHTOBBIM YHCIIOM N=3.
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141. CkoabKo M Kakue 3Ha4eHHs KBAaHTOBOT'O 4Kcia J MOXKET UMETh aTOM B COCTOSIHUU
C KBAaHTOBBIMU YKCIIaMu S 1 L, paBHBIMH COOTBETCTBEHHO 2 1 3 ?

142. OrnpenenuTh OTHOIICHHE ITTUHBI BOJHBI A1 7ie Bpoiisis mpoToHa K IJTMHE BOJTHBI
A2 ne bpoins a-uacmuybsl, IpolIeAINX OJUHAKOBYIO YCKOPSIOIIYIO Pa3HOCTh
noteHiuanos U =1T71B.

143. OnpenenuTh OTHOIICHHE ITTUMHBI BOJHBI A1 Jie bpoiisis mpoToHa K IJTHHE BOJIHBI
A2 ne bpoins q-uacmuywl, TPOMIEAIINX OJUHAKOBYIO YCKOPSIOIIYIO Pa3HOCTh
noteHuanos U =1T71B.

144, CpeHee BpeMs XKI3HH aToMa B BO30yXkneHHOM coctosann At ~1078 ¢. TIpn
nepexo/ie aToMa B HOpMaIbHOE COCTOSTHUE HCITYCKAeTCsl (POTOH, CPETHSISI ITHA BOTHBI
(1) xoroporo paBua 400 Hm. OLIEHUTH €CTECTBEHHYIO MIUPUHY AA H3TydaemMoit
CHEKTPaJIbHOM TMHUU, €CIIH HE MIPOUCXOUT €€ YIIUPEHHUS 3a CUET IPYTUX MPOLIECCOB.

145. MOHO3HEPreTUYECKUN ITy4OK JIEKTPOHOB, IPOLIEAIINX YCKOPSAIOUIYIO Pa3HOCTh
noteHimanoB U = 20 kB, BEICBEUUBACT B LICHTPE YKpaHa AIEKTPOHHOIYUEBOU TPYOKH,
amiHa Kotopoit | = 0,5 m, natro pamuycom r = 10~ cu. TTosb3ysich COOTHOIIEHHEM
HEOIpeeNIeHHOCTEHN, ONPeIeINTh, BO CKOJIBKO pa3 HeOoIlpeIeIeHHOCTh Ax KOOpAUHATHI
AIIEKTPOHA HA DKpaHE B HAMIPABJICHUH, TIEPIICHIUKYISIPHOM OCH TPYOKU, MEHBIIIE
paauyca I msiTHa.

146. Haiitu nocrostnuyto [Inanka h, eciau n3BeCTHO, YTO 3JIEKTPOHBI, BEIPHIBAEMBIC U3
MeTaJljla CBETOM C JITMHOW BOJIHBI A1 = 3,6 MKM, TIOJIHOCTHIO 33JCPKUBAIOTCS PA3HOCTHIO
MOTEHITMAIOB U1 =6,6 B, a BBIpbIBa€MbIE CBETOM C JUIMHOW BOJHBI A2 = (0,65 mxm —
pa3HOCTBIO MOTEHIIUAIIOB U2 = 16,5 B.

147. Haiitu yacToTy V CBETa, BBIPHIBAIOIIETO U3 METaJlIa dJIEKTPOHBL, KOTOPBIE
MOJTHOCTBIO 33/ICPKUBAIOTCS Pa3HOCTHIO OTeHIMANOB U =3 B, eciiu hoTodhdext
HAYMHAETCS TIPH JJTHHE BOJIHBI cBeTa A = 0,5 MKM.

Pa3znen 6. OcHoBbI pU3MKH siAPa M IJIeMEHTAPHBIX YaCTHII.

148. Crpoenne aTOMHOTO sifipa. SIepHble CHIIbL. DHEPTHsl CBA3H Aapa. JledekT Macchl.
149. PagnoakTUBHOCTS.

150. Snepuble peakuuu. Peakiuu geneHns 1 CHHTE3a.

151. OnemeHTapHble yacTUIbl. Kitaccudukanms snemMeHTapHbIX yacTull. [IpeBparienue

HaCTHII. 3aK0HEBI COXpPaHCHUA B MUPE DJICMCHTAPHBIX YaCTHUII.

3anaum k pasaeny 6

152. Ha3zoBute cumBoIrueckue 0603Ha4E€HUS sI€p U30TOMOB BOAOPO/IA U HA30BUTE
uX.

153. Ucnons3ysa cootHomenne Z=A/2, KOTopoe CIIpaBeUINBO JUIsI MHOTUX JIETKUX
A1ep, ONPEAEITUTh CPETHIOI 00BEMHYIO IIOTHOCTH 3apsja Aapa.

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

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

VYkaxuTe sSAp0o KaKoro 3JeMeHTa 00pa3oBajoch B pe3ysIbTaTe TAaKOTO MPEBPAILCHHS.

IIpu cpade »5Kk3ameHa, CTYIEHT TOJy4yaeT JBa BONpoca M 3aJady U3 TMEpeyHs,

MMPUBCACHHOI'O BBIIIC.

Bpemst moaroToBku CTyJIeHTa K YCTHOMY OTBETY Ha BOIPOCHI - 10 45 MUH.
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4. MeToau4yeckrue MaTepuajbl Ui onpeaeeHUs MPOUEAYp OUeHUBAHHUS 3HAHUIA,
YMEeHHIl 1 HABBIKOB, XapaAKTePU3YIOLIMX dTanbl GOPMUPOBAHMS KOMIIETEHIMIA.

HpOMe)KyTO‘IHaH arrecrangud 10 JUCHUILNIMHE TIPOBOAUTCA B COOTBCTCTBUU C
tpeboBanusmu CTII CTO CITOI' TU(TY) 016-2015. KC YK/IB Ilopsimok npoBeeHUs 3a4€TOB U
HK3aMEHOB.
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