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1. IlepeyeHb MJIAHMPYeMbIX pe3yJIbTATOB O0y4YeHHUs] MO AWCHHUILINHE, COOTHECEHHBIX C NJAHHPYeMbIMH Ppe3yJbTATAMH OCBOEHUS

o0pa3oBaTe/JbHOI NPOrpaMMBbl.

B pe3ynbrarte nis ocBoeHus: 00pa3oBaTeabHON MPOrpaMMbl OakagaBprara 00y4aromuics JOHKEH OBIAAETh CISIYIOIUME pe3yibTaTaMu

00y4YeHHUs IO TUCIUILINHE:

Kon n HaumeHoBaHue HaunmenoBanue nnaukaropa JleckpunTopsl
o0menpogeccnoHaIbHOM JOCTIDKEHUST  001ienpodeccuoHalbHBIX
KOMIICTCHIINH KOMIIETEHIIU U
OIIK-2 OIIK-2.3 3HaTh:
CriocoGeH  NPUMEHATh ~ OCHOBHbIE | VICTIONIB30BaHKME (PM3NYECKHMX 3aKOHOB M | - OCHOBHBIC (M3MYECKUE BEIMYMHBI M (U3MYECKUE KOHCTAHTHI, HX

3aKOHBI M METOIbl HCCIICIOBaHHI
CCTeCTBCHHBIX HAyK JUIS PEIICHUS
3amaq podeCCHOHANTBHOM

JACATCIBHOCTHU

MPUHIIAIIOB B
npodeccuoHaNbHOM e TEeIbHOCTH

cBOEN

OTpe/ieNIeHUE, CMBICI, CIIOCOOBI M IUHUIIBI UX u3MepeHus (3H-1);

- OCHOBHBIC 3aKOHBI (DM3HMKH, ONHUCHIBAIOUINE (U3NYECKHE SBICHUS H
MPOIIECChl; OTPaHUYCHUsT MPUMEHEHHUs 3aKOHOB, OOJACTH HPUIIOKECHUS
3aKOHOB ()M3HMKHU B MPAKTHUUECKOU nesTeabHocTH (3H-2).

Ymerb

- [IPOAHAIIU3UPOBATL YCIIOBUA IPOTCKAHUA (1)I/I3I/I‘-ICCKOF0 nmponecca 1 BbISIBUTh
3aKoHOMepHOCTH. (Y-1);

- 0OBSCHUTD ABJICHHE WU MPOLIECC HA OCHOBE (pU3MUYECKUX 3aKOHOB (Y-2).

Baanern:

- HaBBIKAMHM HCIIOJIb30BAHUS OCHOBHBIX OOHIE(PU3NYECKUX 3aKOHOB U
IIPUHLMIIOB B BAKHENIINX MpaKTUYECKUX npuiioxkeHusax (H-1).




2. MecTO TUCHHUILIMHBI B CTPYKTYpe 00pa30BaTeIbHONH MPOrpaMMBbI.
Bb1.0.07 ®u3uka

Mecto mucuumiauabl B OOIL.  JlucummmHa «®u3uka» OTHOCHUTCS K 00s3aTeIbHOM
yactu! Brioka 1 «/IucuumInHbD 06pa3oBaTeIbHON IPOrpaMMbl OaKalaBpHaTa.

N3zyuaetcs: B o4uHOM (opme oOyueHMs] - Ha MEPBOM Kypce, BO BTOPOM CEMECTpe M Ha
BTOPOM KypcC€ B TPETBEM CEMECTPE.

O6BbeM MUCIMIUIMHBI COCTABISET 8 3.¢.2

@dusnka co374aeT YHHUBEpCAIbHYIO 0a3y Ui HM3y4YeHHs OOIIenpo(decCHOHANBHBIX U
CHeLHaNbHbIX UCLUUIUINH, 3aKJIabIBACT (DyHIaMEHT MOCIENYIOIIEro 00y4eHns B MarucTpaType,
aciupantype. OHa naét neabHOe MpeACTaBICHNE O (PU3MUECKUX 3aKOHAX OKPYXKAIOIIET0 MHpa B
UX €JMHCTBE U B3aUMOCBSI3H, BOOPYXaeT OakaJaBpOB HEOOXOJUMBIMH 3HAHUSAMU JUISl PELLICHUS
HAy4YHO-TEXHUUYECKUX 33a4 B TEOPETUUECKUX U NMPUKIIAJHBIX aCIIEKTaX.

B mMeroanueckoM milaHe AMCLUIUIMHA ONMPAeTCs Ha 3HaHMA 1O (U3UKE, TOJYyUYCHHBIE B
mkosne. OcBoeHue Kypca (HU3MKM HEOOXOAMMO Kak TNpEeAIIeCTBYIONIEE JUIS psAga APYTUX
JTUCHMIUIMH: (pU3UYecKass XUMHs, aHAINTHYECKas XUMHSA U (U3HKO-XUMHUYECKUE METOJIbI
aHaJIN3a, MPUKIIAJHAasl MEXaHUKA, dJIEKTPOTEXHUKA U ITPOMBIIIJICHHAS JJIEKTPOHMKA, IIPOLECCHI U
anmnaparbl XUMUYECKON TEXHOJIOTUH, KOJUIOMIHASL XUMHUSI, KPUCTAIUIOXUMHUSL.

®opmbl  npoBeenusi 3aHATHIL.’ CHCTEMAaTH3UPOBAHHBIE OCHOBBI  HCIMILUIMHBI

W3JIaraloTcsl Ha 3aHATUAX JIGKIUMOHHOrO Tuma. [lojdydeHHble 3HAHUSA 3aKpeIUIIIOTCS Ha
71a00paTOPHBIX U MPAKTHYECKUX 3aHATUAX. I TEKYyLIero KOHTPOJISl yCIIeBAEMOCTH IIPOBOASITCS
TEOPETUYECKHEe KOJUIOKBUYMBI M  KOHTpOJbHBIE paboTel. CamocrosTenbHas paboTa
nperycMaTpuBaeT paboTy ¢ yueOHO-METOIUYECKUM 00ecredeHHeM AUCIUILTUHBL, BBIITOJIHEHNE
JIOMAITHUX 33/IaHUH, COCTaBJICHUE OTYETOB K JIAOOPATOPHBIM paboTaM.

DopMa NPOMEKYTOYHOH ATTECTALMH - DK3aMEH.
Kpartkoe coaep:xkaHue TUCHUNINHBI:
Pasnen 1 -Mexanuka.
Paznen 2 -DnexkTpoMarHeTusm.
Pazgen 3 -KonebOanus u Boausl. BonHoBast onTuka.
Paznen 4 - ®usnueckas TepMOJUHAMUKA.
Paznen 5 -KBanToBas ¢usuka.
Paznen 6 -OcHOBBI (hU3UKH sI/Ipa U DIIEMEHTAPHBIX YACTHII.
Pe3yabTaT M3yyeHHs AMCHUILIUHBI: CHOPMUPOBAHHOCTH (MU (POPMUPOBAHUE YACTH)
komnerennuu OIIK -2.

! Onpenensiercs y4e6HBIM MTAHOM
2 Onpenensercs y4eOHbIM TIAHOM
3 Onpenensiercs yueOHbIM I1aHOM 1 PITJ]



3. O0LeM AUCHUIIMHEI.

Buy yueOHO# paboThI Bcero,

3E/akagem. yacoB

O0mast Tpy10eMKOCTb TUCHUILTHHBI 8/288

(3a4eTHBIX eAMHMII aKaIEMUIECKUX YacOB)

KonTakTHasi paGora ¢ npenoaaBarejemM: 196
3aHATHUS JEKUUOHHOTO TUIIA 72
3aHSATHUS CEMUHAPCKOTO TUIA, B T.4. 108

CEMMHAaPbI, MPAKTUYECKUE 3aHATUS 54
nabopaTopHbIe paboThI 54

KkypcoBoe npoektupoBanue (KP mmm KIT)

KCP 16

JpyTrHe BUIbI KOHTAKTHOM pabOThI

CamocrositenpHas padbora 20

®opma Texymiero koutpois (Kp, pedepar, PI'P, acce) Kp, xonnoxsuym

®opma npomexkyrouHoii arrecrauuu (KP, KIT , 3auer, sx3amen)

2 Dk3amena (72)

4. Conep:kaHue QUCHUIINHBI.
4.1. Pa3zgeanl JMCHUILIAHLI U BUABI 3AHATHI.

3aHsaTHs
E; CEMUHAPCKOT < =
0 THIIA = =
: | 8 :
° aKaJeM. 4achl | \ v
5 = il =
T2 52 =
x| o= - e
Ne HaumenoBanue = S 52 % e E
/o pasnena JUCIUIUTHHBI | ! = ¥ z = ! %
(5 -
S8l Zgl 25 |28 &
=®| gz &8¢ | g° al
E T o a Q =
= E S| Q9 = =
: 2g = |& | B
o @) = ]
1. MexaHuka. 18 8 18 4
OIIK-2
2. OJIEKTPOMAarHeTU3M. 18 10 18 6 OIIK- 2
3. Konebanust u BosiHBl. BotHOBas onTuka. 18 12 10 2 OIIK-2
4. Puznyeckasi TEpMOIMHAMUKA. 4 4 2 OI1K-2
5. KBaHTOBas (hu3nka. 12 18 8 4 OIIK-2
6. OcCHOBBI (PU3HKH Apa U SJTEMEHTapHBIX 2 2 2 OIIK-2
YaCTHII.




4.2 OcBoeHye KOMIIETEeHIMH pa3aejaMM IHUCIUIIINHBI

Ne
/11

Kon nnaukaropon
ITOCTHKEHUS
KOMIIETEHIIUHA

HaumenoBanue pasaciia IMCHUIIIINHBL

1. | OIIK-2.3

MexaHuKa.

OIIK-2.3

DJIEKTPOMArHeTU3M.

3. | OIIK-2.3

Konebanus u BoiHbl. BosiHOBas onrTuka.

4. | OIIK-2.3

dusnueckas TEPMOJUHAMUKA.

5. | OIIK-2.3

KBanToBas ¢uzuka.

6. | OIIK-2.3

OcHOBBI GUBHKH s1/Ipa U FITEMEHTAPHBIX YaCTHII.

4.3. 3aHaTHA JeKINOHHOI0 THIIA.

No
paznena
JIUCLIUILIHHBI

HauMmeHnoBaHue TeMEBI
U KPaTKOE COACpKaHUE 3aHATUS

O0BeM,
aKall. 4acChbl

HNuHoBanmonnas
dbopma

1

MexaHuka

KunemarTuka. OcHOBHBIE KHHEMaTHU4eCKIe
XapaKTePUCTUKH  KPUBOJIWHEHHOTO  JIBIKEHUS:
CKOpOoCcTb W yckopenue. HopmansHoe U
TaHICHIUATbHOE YCKOpEHHUE. Kunematuka
BpAIlaTEIbHOTO JBIDKEHUS: YTJIOBas CKOPOCTh H
YIJIOBOE YCKOPEHHE, WX CBiI3b C JIMHEHHOMU
CKOPOCTBIO ¥ YCKOPEHUEM

Caaiin-
npe3eHTanusi

Mexannka Ilnnamuka. MuepryanbHble CHCTEMBI
oTcueTa U nepsblil 3akoH Hetotona. Bropoii
3akoH HerotoHna. Macca, uMnyJibc, cuia.
VYpaBHeHUE IBUKEHUS MAaTepUATbHON TOUKH.
Tpetuii 3akoH HploTOHA 1 3aKOH COXpaHEHUS
UMITyJIbCa

Caaiin-
npe3eHTanusi

Mexanuka JIluHamMuka. 3aK0OH BCEMUPHOTO
TsaroTeHus1. CHITBI COPOTHUBIICHHUS.
MaTerpupoBanune ypaBHEHUN JBUKEHUS, POJIb
HayalbHBIX yciaoBuil. LlenTp Macc MmexaHuueckon
CHCTEMBI, 3aKOH JIBMKECHHUS [IEHTPa Macc.

Mexanuka MomMeHT nMnyJjibca. MOMEHT
HUMITYJIbCA MaTePUATBHOW TOYKH B MOMEHT
MEXaHUYECKOM CUCTeMbl. MOMEHT CUIbl. 3aKOH
COXpaHEHHUs MOMEHTA MEXaHUICCKON CHCTEMBI.
JBr>KeHue B MOJIe HEHTPATBHBIX CHJI.

JIB

Mexanuka Jneprus. Cuna, pabota u
MoTeHIMaIbHas 3Heprua. KoncepBaTUBHBIE 1
HEKOHCEepBaTUBHbIE CHIIbL. PaboTa u kuHeTH4eckas
SHEpPrusl.




MexaHuka JHeprus. 3aKOH COXpaHEHHS MOTHOU
MEXaHMUYECKON 3HEPIUHU B 110JI€ TOTCHLUATIbHBIX
cwl. CBs3b MEXIY CHIION U OTEHIIMATBHON
sHeprueil. ['panuent ckanspHol GyHKLINH.
KoHcepBaTuBHas cucteMa MaTepUalIbHBIX TOYEK.

Mexanuka

JuHaMuka BpaliaTeJbHOI0 ABUKEHHUS.
YpaBHEHHE BpaIleHHSI TBEPIOTO Tella BOKPYT
3aKperieHHol ocu. MoMeHT unepuuu. opmya
[Ireitnepa. BriunciaeHue MOMEHTa HHEPIIUH
cTepkHs B qucka. KuaeTmaeckas SHepTust
BpAITAIOIETroCsl TBEPAOTO Tela.

MexaHuKka

PeasituBucrckas mexanuka. [ Tpuanun
OTHOCUTEIILHOCTH | MpeoOpa3zoBanus [ anmes.
DKCIepUMeHTAIbHBIE 000CHOBAHMSI CTICTIHATEHOM
teopun otHocuTenbHOCTH (CTO). IocTynatst
CTO. OTHOCUTEIIBHOCTH OTHOBPEMEHHOCTH U
npeoOpazoBanus Jlopenna. CokpaiieHne JUTHHBI 1
3aMeJJICHHE BPEMEHU B IBIXKYIIUXCS CUCTEMaX
orcuera. [IpeobpazoBaHme CKOPOCTH.

Caaiin-
npe3eHTanusi

MexaHnKa

PeasTuBHCTCKAs MeXaHUKA. PelsaTUBUCTCKUN
uMITyJIbC. B3anMocss3s Maccsl 1 3Hepruu. CTO u
siIepHAst SHEPreTHKA.

JIeKTPOMATHETH3M

3akon Kymona. HanpspkeHHOCTE M ITOTEHITHAT
3JIEKTPOCTATUYECKOTO MOJIs. DICKTPUUECKOE TOJIE
Iunons. /Junonas Bo BHEITHEM 3JIEKTPHYECKOM
ToJe.

Caaiin-
npe3eHTanusi

DJIEeKTPOMATHETU3M

Teopema o nupkynauuu. Teopema 'aycca B
MHTErpabHON OpME U ee IPUMEHEHHE IS
pacuera 3JEKTPUUECKUX MOJIEH.

DJIEeKTPOMATHETH3M .DJEKTPOCTATUYECKOE TIOJIE
B BenecTe. [lonsgpuzanus TUAIeKTPUKOB.
Casi3aHHbIE 3apsbpl. BeKkTop 351eKTpUYecKoro
cmeteHus. Teopema ["aycca Jy1st 3JIEKTPUYECKOTO
TOJIS B BEILIECTBE.

JIB

JIEKTPOMATrHETH3M

IIpoBOAHUKH B JIEKTPUYECKOM MOJIe.
PaBHOBecue 3apsaa0B B mpoBoaHrKe. OCHOBHAS
3a/1a4a AJIEKTPOCTATUKU TPOBOTHUKOB.
OKBUIMOTCHIUATbHBIC TOBEPXHOCTH U CUIIOBBIC
JUHUH JICKTPOCTATHIECCKOTO OIS MEXKTY
MPOBOJHUKAMHU. DIIEKTPOCTATHUECKAs 3aIUTA.
EMKOCTh TPOBOJHUKOB U KOHAEHCATOPOB.
DHeprus 3apsHKEHHOTO KOHICHCATOPA.




DJIeKTPOMATHETU3M

ITocTostHHBII dneKkTpUYeckuii Tok.Cra u
TUIOTHOCTh TOKA. Y paBHEHHUE HEMPEPHIBHOCTH IS
IUIOTHOCTH TOKa. 3aKkoH OMa B MHTETpalbHOU U
muddepennuanbHoi Gopmax. 3akoH J[koyiis-
Jlenma. DneKTpoaBHKYIIas CHUjla UCTOYHUKA TOKA.
[IpaBuna Kupxroda.

JIB

DJIeKTPOMATHETU3M

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

DJIeKTPOMATrHEeTH3M

3akon bro-Casapa-Jlamiaca. Teopema o
UPKYJSAIUY (3aKOH TIOTHOTO ToKa). Teopema
l"aycca.

DJIeKTPOMATrHEeTH3M

DJIeKTPOMATHUTHAsA MHAYKIUS. Y PaBHeHUs
MakcBesuia. denomenonorus
3JeKTpoMarHuTHOM nHAyKuK. [Ipasuno Jlenna.
YpaBHEHHE 3JEKTPOMATHUTHOW UHIYKIUH.
Camounnaykuusi. UTHIyKTUBHOCTb CONEHOMA.

JIB

DJIeKTPOMATHETH3M

Pa6ota o nepemernieHnto KOHTYpa ¢ TOKOM B
MarHUTHOM I10J1€. DHEpPIys MarHUTHOT'O TIOJIS.
Cucrema ypaBHeHHI MakcBeinia B HHTETpaJIbHOM
(hopme 1 pU3NUECKHIA CMBICT BXOJSIINX B HEe
YpaBHEHUH.

Kojedanusi M Bo1HbI. BoJIHOBasi onTHKA:
I'apMoHM4Yeckue Ko1eO0aHUsI Pa3JIMIHON
npupoabl. Bounsbl. [IpuMeps! konedbaTembsHBIX
JBHKCHHUN PA3INIHON PU3NUESCKOMN MPUPOIBI.
KommnekcHast popma npeacraBieHus
rapMOHHUYECKUX KojeOanuii. BekTopHOe onucanue
CIIOKEHHS KOJIeOaHMH.

Caaiin-
npe3eHTanusi

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

KoJsie0anus ¥ BoJIHbI. BoJ1HOBasl ONITHKA:
DneKTpoMarHuTHas BOJHA KaK pelIeHne
ypaBHeHUH MakcBemia. CBoicTBa
3JIEKTPOMAarHUTHBIX BOJIH. CKOPOCTh
pacipoCTpaHEeHHS IIEKTPOMATHUTHBIX BOJIH.
DHeprus JIeKTPOMarHuTHEIX BoJH. OO0BEMHas
IUIOTHOCTB SHEPTHH 3JIEKTPOMATHUTHOTO TIOJISI.
BexTtop YMoBa — [loliHTHHra. D5eKTpOMarauTHas
MIPUPOJIA CBETOBBIX BOJIH.

KoJyie0anus 1 BoJiHbI. BoJIHOBasi ONITHKA:

HNntepdepeHuus BoJIH. DICKTPOMarHUTHAS
MIPHUPO/JIAa CBETOBBIX BOJH. HTEpdepeHmonHoe
T0JIe OT ABYX TOUEYHBIX NCTOYHHUKOB. OMBIT
IOmra.

Kose0anusi u BoJiHbI. BoiHOBas onTHKa:
Untepdpepomerp Maiikenscona. MuTepdepeHuns B
TOHKHUX IUIEHKaX




Kone6anusi u Bo1HbI. BosiHOBasi onTHKa:
JAudpaxumsa BoaH. [Tpunuun [oitrenca-
Openens. Audpaxius Openenst Ha NIPOCTEUIIHX
nperpaznax. Judpakuus @paynrodepa.
Judbpakius OpayHrodepa Ha HICIH.

JIB

KoJie6anus u Bo.1HbI. BosiHOBas onTHKA:
JudpaxroHnas pemerka Kak ClieKTpaibHbINH
npu6op. [loHsTHE 0 romorpaduueckoM MeToe
HOJIyYCHHUS] U BOCCTAHOBJICHUS H300paKeHUH

KoJyie0anus 1 BoJiHbl. BoJIHOBasi ONITHKA:

Hoasipuzauus BoaH. Iornomenue, nucnepceus,
paccesinue cBeta. Dopma U CTETICHb MOJSPU3AIUT
MOHOXPOMATUYECKHUX BOJNH. OnTHuecKas
aHU30TponusA. J[ByydenpenomieHue.

Kosedanusi M Bo1HbI. BoJIHOBasi onTHKA:
OTtpakeHHe 1 peIOMIICHHE CBETa Ha TPaHHUIIe
pasznena AByX AUAICKTPUKOB. DEHOMEHONIOTUs
TIOTJIONICHUS U IMCIIEPCUH cBeTa. PaccestHue cBeTa

DeHOMEHO0JI0rHYecKasi TEPMOAMHAMHKA.
TepMoarHaMUUECKOE paBHOBECHE U TEMIIEpaTypa.
HyneBoe Hayano TepMoOAMHAMUKHA. DMITUPAYECKAs
TeMmeparypHas mkana. Keasucrarnaeckue
NpOLECCHl. Y PaBHEHHE COCTOSHUS B
tepmoauHaMuKe. OOpaTUMbIC 1 HEOOpaTUMEBIE
nporecchl. [lepBoe Hawano TepMOANHAMUKH.
TennoemkocTs. YpaBHeHne Maifepa.
Wzoxopuueckuii, n3o0apuieckui,
M30TEPMHUYECKUH, aTnadaTHIeCKUi TPOIIECCHI B
ueanbHbIX ra3ax. [IpeoOpasoBaHue TEMIOTH B
MexaHudyeckyto padoty. Huka Kapno u ero

KO3 GHUIIMEHT TOJIC3HOT0 ACHCTBHS. DHTPOIHSL.

MoJiekyJsIpHO-KHMHETHYECKAsl TEOPHUSl.
[JaBnenue rasa c Touku 3peHus MKT. CBs3p
TEIIOEMKOCTH C YHCJIOM CTETIeHEelH cBOOOIBI
MoJIeKyJ ra3a. Pacnpenenenue Maxkcpesia
MOJIEKYJI HAEATBHOIO ra3a. DKCIEpUMEHTAIIBHOE
o0ocHOBaHue pacrpenencHus Makcpea.
Pacnpenenenne bonsiiMana u 6apomeTpudeckast
dhopmyna. Ssnaenus nepenoca. Auddysus,
TEINIONPOBOIHOCTh, BHYTPEHHEE TPEHHE.

JIB

KpanrtoBas ¢uzuka. KBaHToBble cBoiicTBa

3JIEKTPOMArHUTHOTI'0 H3JIy4eHHs. TerioBoe
u3JIydeHue u roMuHecHeHus. CriekTpaibHble
XapaKTePUCTUKH TEIUIOBOTO U3ITyUYeHUs. 3aKOHbI
Kupxroga, Credpana-bonbumMana 1 3aK0H
cMeneHuss Bura. AGCOIIOTHO YepHOE TETIO.
®opmyna Penes-Jlxxunca u «ynprpaduonaeToBast
karactpoday. [ mmoresza kBanToB. ®opmyna
[Inanka. KBantoBoe 00bsicCHEHHE 3aKOHOB
TEIUIOBOTO U3ITyYEHHUSI.

Ciaaia-
npe3eHTanusi
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KpanrtoBas ¢uzuka. KBaHToBble cBoiicTBa

3J1eKTPOMATHUTHOI'0 U3JIyYeHU .
KopnyckynsipHO-BOJTHOBOM Ayalin3M CBeTa.
®DotordpdexT u 3pdpext Komnrona. YpasHenue
OnHmTeiHa 11t horoaddexra. OnbiT boTe.
JaBnenne cBeta. @OTOHEL.

KBanTtoBas ¢uznka. JaeMeHTbI KBAHTOBOM

MexaHuKu KopnycKyIsipHO-BOJHOBOM Jyain3M
MUKPOYACTHII ¥ €T0 IKCIIEPUMEHTAIbHOE
MOATBEPKACHUE; IPUHLIUI HEONPEICICHHOCTH;
BOJIHOBas PyHKIHMSA, ¢€ QU3HMUECKUI CMBICIT,;
CTaHJApTHBIC YCIOBUS; YCIOBUE HOPMUPOBKHU.

KBanTtoBas ¢puznka. JneMeHTbI KBAHTOBOMH

MexaHuku YpaHenue [lIpeaunrepa, oqHOMEpHBIE
KBaHTOBO-MexaHu4eckue 3angaun. [Ipencrasnenue
(bU3NYECKUX BEIMYHH ONEPATOPAMH.
CobcTtBeHHbIe cocTosiHIS. KBaHTOBaHNE MOMEHTA
umnyiibca. KBaHTOBBIM poTaTop.

KBanTtoBas ¢puznka. JieMeHThI

cneKkTpockonuu. KBaHTOBO-MeXaHMYECKOe
OTIMCaHWE aTOMOB. ATOM BOJIOPO/IA.
Bripoxknennsie cocrosinusi. Pacnpenencnue
TUIOTHOCTH BEPOSITHOCTH. Y POBHH U CIIEKTPHI
HIEIOYHBIX MeTaJIoB. CiiuH 35ekTpoHa. CruH-
opOuTanpHOE B3auMoiecTBre. MeXaHMIeCKUi 1
MarHATHBIA MOMEHT MHOT'O3JIEKTPOHHOTO aToMa.
CrpoeHne aTOMOB U IEPUOANYECKAs CUCTEMa
xumuueckux anementoB J[.M1.Menneneena.

Caaiin-
npe3eHTanus

OcHOBBI (HM3MKH AAPA U FJIEMEHTAPHBIX
YACTHIL:

CocrtaB atoMHOro sijapa. XapaKTepUCTUKH sipa:
3apsiz, Macca, YHeprusi CBA3U HYKJIOHOB. Buiwl u
3aKOHBI PAIMOAKTHUBHOTO W3IydeHUs. SlmepHbie
peaknum.  EcTecTBeHHas W = HCKYCCTBCHHAsS
PaauoaKTUBHOCTD. DyHIaMEHTAIbHbBIE
B3aMMOJICHCTBHS Hu OCHOBHEIE KJ1aCChI
3H6M6HTapHI)IX HqaCTHUII. qaCTI/IHBI 1 aHTUYACTULBI.
Jlentonsl u agponbl. Keapku. Dnextpociaboe
B3aMOJCHCTBHC.
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4.4. 3aHATHA CEMUHAPCKOI0 THIIA.

44.1.

CeMm{apr, NMPaKTUYC€CKHUE 3aHATHUSA.

No

pasnena
JUCLIUILINHEI

HaunmMmeHoBaHME TeMEBI
1 KpaTKoe Coep KaHue 3aHATHS

O0neM,
aKaj.
Yyacel

WunoBanmonHas

dhopma

1

Mexanuka. Knnemaruka. OCHOBHbIE KWHEMATHYECKHE
XapaKTEPUCTUKU KPUBOJIMHEUHOTO JBUKECHUS: CKOPOCTh U
yckopenue. HopmanbHoe U TaHT€HIIMATIBbHOE YCKOPEHHUE.
KunemaTtuka BpamaTebHOTO ABMKCHIS.

3K

Mexanuka. /IluHaMuka MOCTYNATeNbHOI0 JIBUKEHHSI.
3akonsl HwioroHa. MIMITyJIbC 9acTHIBI M CHCTEMBI YACTHII.
3aK0H COXpaHCHHS HMITYJIbCa.

Mexanuka. JluHaMuka BpalIaTeJbHOr0 JBHKEHMS.
MowmenT unepuuu. @opmyna Illteitnepa. MOMeHT uMITyJibca
TBEPIOTO Tella. YpaBHEHUE BPAIICHHUS TBEPIIOTO TeJia BOKPYT
3aKpeIuieHHON ocu . KuHeTudeckas 3HEprusi Bpallaromlerocs

Mexanuka. JHeprusi. Cwra, pabora W TOTCHIMAIbHAS
sHeprus. KoHCepBaTHBHBIE W HEKOHCEPBATHUBHBIC CHIIBI.
Paborta u kuHeTHYECKas SHEPTUS. 3aKOH COXPAHCHUS MOJHOM
MEXaHUYECKOU PHEPTHHU B TIOJIC MOTCHIUATBHBIX CHIL.

JIeKTPOMATHETH3M.
Onektpuyeckoe mone. [Ipunnun cynepmno3unuu. Pacder
HaMpPsHKEHHOCTHU AJEKTPOCTATUUECKUX TIOJICH.

JIeKTPOMATHETH3M.

[MoTennuan mossa. BeraucneHne MOTEHIIUAIOB SJICKTPUICCKUX
MOJIEN.

JuiekTpomMarHeTusM. 3akoH buo - Capapa - Jlamaci
IIpuniun cynepno3uimm.

WHTepakTHBHOE

3aHATHE
«KoHnkypc-

COPECBHOBAHUECY

JueKkTpoMarHeTusM. JlelictBue MarHMTHOTO TOJS H
MPOBOJHUKH C TOKOM M JBUXKYyIIuecs 3apsansl. Cuna Amrmeps
Cuna Jlopenna.

Mexanuka. Daekrpomarueru3m. KoarposbHas pabora
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Ne O0neM,
HanmenoBanue TeMbl WNHHOBanmoHHas
pasnena akaj.
Y KPaTKOe COJICpIKAHUC 3aHATHUS ¢dhopma
JTUCITATUTAHBI Yachel
3 . 2 3K
KoJsieoanus 1 BoaHbI. BoiHoBasi ontuka. MneansHbIH
TapMOHHYECKHHA OCIILIATOp. Clio’keHne KoJIeOaHmid.
YpaBHEHHE U XapaKTEPUCTUKH BOJIH. DJICKTPOMAarHUTHBIC
BOJTHBI
3 Kojedanusi M BoHbI. BoJIHOBasi onTHKA. 2
WnTtepdepennus ceera. MaTEpdEepoMeTpshl.
3 KoJsie0anus v BosiHbI. BosiHOBasi onTHKA. 4 T
Hudpaxuus ceta. Meton 30 Openens. Judpakinnonnas
pelreTka Kak CreKTPaIbHBINA Ipruoop.
3 KoJsie0anus v BosiHbI. BosiHOBasi onTHKA. 2
ITonapu3zamnus ceera. 3akoH Maitoca.
3 KoJsie0anus v BoiHbI. BosiHOBasi onTHKA. 2
Kontponbnas pabora.
4 Dusnyeckas TepMOIMHAMUKA. J/[aBlIeHHE Ta3a ¢ TOYKU 2
3pernst MKT. CBs3b TETIIOEMKOCTH C YACIIOM CTEITCHEH
CcB0OOOTEI MOJIEKYJI Ta3a. [Ipeobpa3oBaHue TEILIOTH B
MexaHndeckyr padoty. [ukn KapHo u ero koadgdurmeHt
TIOJIE3HOTO JIEHCTBHSL. DHTPOIHSI.
4 Duznueckas TepMoanHamMuka. Pacnipenenenre Makceiia 2
MOJIEKYJI UAEATBFHOTO Ta3a. DKCIepUMEHTAIFHOE
obocHoBaHue pacnpezeneHus Makcsemta. Pacnpenenenue
Bonbimana u 6apoMerpuyeckas popmya.
5 KBanToBas onTuka. TerioBoe u3iyyeHue. 2 3K
Xapaktepuctuku. OcHOBHBIC 3aKOHBI. Dopmyra [Imanka
5 KBanrtoBasi ontuka. ®orosdpdext. dpdext Kommnrona. 2
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Ne O0neM,
HaunmMmeHoBaHME TeMEBI MunoBanmonHas
pasnena aKkaj.
Y KPaTKOe COJICpIKAHUC 3aHATHUS ¢dhopma
JUCLIUILINHEI JaCkl

5 OcHOBBI KBAHTOBOM MEXaHMKH. 2
Bonans! ne bpoiinsa. CooTHomEHNE HEONPEEIEHHOCTEH.

5 OcHOBBI KBAHTOBOI MEXaHMKH. 2
BonHoBas ¢hyHKIms, €€ GU3NIeCKuii CMBICT; CTaHAAPTHBIC
yCIIOBUS; yCIOBUE HOpMUPOBKH. Y paBHerue [lIpequnrepa

5 OcCHOBBI KBAHTOBOI MEXaHUKH. 2
OpnHOMEpHBIE KBAHTOBO-MEXaHW4YecKue 3a1auu. CTyIeHb,
Gapbep.

5 OCHOBBI KBAHTOBOI MEXaHUKH. 4
OnHOMEpPHEIC KBAHTOBO-MEXaHUYCCKUE 3a/1aUH.
IIpssMmoyrobHAs TOTEHITHATBHAS SIMa.

5 OCHOBBI KBAHTOBOI MEXaHUKH. 2
Mexanndeckuii 1 MAarHUTHBI MOMEHT MHOTO3JIEKTPOHHOTO
aTroma. 3acTpoiKa IEKTPOHHBIX 000I0UYEK.

5 OcCHOBBI KBAHTOBOIi ONTHKH H KBAHTOBOI MEeXaHHUKH. 2
Kontponbnas pabora.

6 OcHOBBI s1/1epPHOi pu3nKkH U GU3UKH DJTEHMEHTAPHBIX 2

HaCcTHUIlL.
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4.4.2. JlabopaTopHbIe 3aHATHS.

Ne

pasmena
IHUCIUATUIMHEL

HamnmenoBaHue TeMbI

" KpaTKO€ COACPIKAHUC 3aHATHUA

Obwem, | [Ipumeuanue

aKani.
YJacChbl

1

Mexanuka. Jlexyus: «OCHOBHBEIE CBEACHHSI 00 00paboTKe
M3MEPEHHIA B (DU3HMYCCKOM MTPAKTHKYME)

Mexanuka. Brimonnenue naboparopHoii paboThl 1o
BBIUUCJICHUIO IOIPEeLIHOCTEN

Mexanuka. Beimonmaenne 3x 1abopaTopHBIX paboT o
MEXaHHKE

Mexanuka. KomnokBuym

DIEKTPOMArHETU3M.

Brimonaenne 4-x 1a60paToOpHBIX padoOT IO DJIEKTPOCTATHKE
Y TIOCTOSTHHOMY TOKY

OnexTpomarseTusM. KommokBuym

Konebanus u Bonauel. BollHOBas onTuka.

Brmonaenne TpéX mabopaTopHBEIX PabOT MO BOITHOBOM
OTITHKE

Konebanus u Bonael. BosHOBas ONTHKA.

KonnokBuym no BOTHOBOM OINTHKE

KranToBas onrtrka. BeimonaeHue 2-X 1a60paTOpHBIX paboT
MO KBAHTOBOW ONITUKE M CTIEKTPOCKOTINU

4.5. CamocTofATeILHAA PA00TA 00VUYAIOIINXCH

Ne

O0newM,
paszaena [TepedeHsb BOMPOCOB ISt aKaj.
JMCIHUIUIMHBL | CAMOCTOSITEJIbHOTO U3yUCHHSI Yacel

dopma KOHTPOJIS

1

MexaHuka . JIBrKeHre Tel ¢ IepeMEHHOM 4
Maccoi.
JIBUKEHHE B M0JI€ [IEHTPATBHBIX CHII. 3aKOHBI

Kemrepa. CromkHoBeHmsI Tel.  Heympyroe u
a0COIIOTHO YIIPYTO€ CTOJIKHOBEHHE.

YcTHBIN onpoc

OnekrpomarHetusM. [Ipasuna Kupxroda.
JIBIKEHME 3apsKCHHBIX YacTHILL B 6
3IEKTPUYECKUX M MarHUTHBIX MOJIsX. D dekT
Xomna u ero npuMeHeHune.  JmamarHeTukw,
HapaMarHeTUky 1 (peppoMarHeTHKH.
I'pannyHbIe ycI0BUSA HAa IOBEPXHOCTU
paszena AByX MarHeTHKOB.

MpoBepKa
WHIUBUTY aTbHBIX
3aJaHuN
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3 Bonnosas ontuka HopmaneHas u 2 VYceTHsll onpoc
aHOMaJlbHasl JUCIIEPCUH, PAaCCEsIHUE,
MIOTJIOUICHHUE CBETA, MOJIIpU3alHs CBETa

4 ®Pusnyeckas TEpMOANHAMUKA Y paBHEHUE 2 IIPOBEpKa
cocTosiHUs B TepMoauHamuke [lepBoe Hadano MHIUBUYaJIbHBIX
TePMOJIMHAMUKH. TemIoeMKOCTh. Y paBHEHUE 3aJ]aHui

Maiiepa. M3oxopudeckuii, n300apudeckui,
HU30TePMUYECKHH, aadaTHIeCKUil POLECCHI
B UJICAJIbHBIX ra3ax

5 4
KsanroBas dbuznka. OmHOMEPHBIH MIpoOBEpKa
MOTEHIHUANBHBINA TTOpOr U Oapbep. CieKTphl WHINBHTY aTbHBIX
MOJIEKYJI 3alaHUN

6 2 YcTHEI onpoc

PusuKa gapa ¥ JIeMeHTapHbIX YacThll. CrinH
Y MarHUTHBIA MOMEHT siipa. CBOMCTBA U
O0OMEHHBIN XapakTep AACPHBIX CHIL.
EcrecTBeHHAas M NCKyCCTBEHHAS
PaauoOaKTUBHOCTG. MICTOUHUKH
PaIUOAKTUBHBIX U3ITyUYCHUH.
Paguoun3oTonHelil aHanu3. 3aKOHBI
COXpaHEHUS B SJCPHBIX PEAKLIUIX.

4.5. TeMbl KOHTPOJIBHBIX PadoOT.

Konmponvnaa padoma Nel. Mexanuka._O/1eKmpomagHemu3sm.

Koumponvnas paboma No2 . Konebanusi 1 BoiaHbI. BoJIHOBas onTHKA.

Koumponvnasa paboma Ne3. OcHOBbI KBAHTOBOM ONTHKU KBAHTOBOW MEXaHUKH.

5. IlepeyeHb y4eOHO-METOAUYECKOT0 O0ecneyeHHsl JJIs1 CaAaMOCTOATEbHON PadoThl
00y4YaIIUXCS M0 TUCHUILINHE.

MeTtoaudeckue yka3zaHus Ui 00YYaroUXCs 110 OPTaHU3aIH CAMOCTOSTEILHOU paOOThI
N0 JUCIMIUIMHE, BKJIOYas TEPEYeHb TEM CaMOCTOATENBHON pPaboThl, (HOPMBI TEKyIIETO
KOHTPOJISI 10 AWCIUIUIMHE W TPeOOBaHUS K WX BBIIOJHEHUIO Pa3MEIICHBI B JJIEKTPOHHON
nH(}OpMaIMOHHO-00pa30BaTEIIBHON cpene CIIoI'TU(TY) Ha caimre:
http://media.technolog.edu.ru

6. ®OHI OLICHOYHBIX CPEACTB AJIs MPOBeIeHUsI IPOMEKYTOUYHOM aTTeCTANMHI

CBOeBpeMEHHOE BBINIOJIHEHHE OO0YYalOUIMMCS MEPOIPHUATHI TEKYIIEro KOHTPOJIS
MO3BOJISIET TPEBBICUTH (JOCTUTHYTh) MOPOTOBBIM YPOBEHB («YIOBIETBOPUTEILHOY») OCBOCHHS
MPEyCMOTPEHHBIX AJIEMEHTOB KOMIETSHIINH.

Pe3ynpTaThl IUCHUIUIMHBI CYUTAIOTCSI JOCTUTHYTBIMM, €CIM JJIs BCEX DIJIEMEHTOB
KOMIIETEHIIMH MPEBBIIIECH (JOCTUTHYT) MOPOTOBbI YPOBEHb OCBOCHUSI KOMITETECHIIMHM Ha JaHHOM
JTarne.

[IpomMexyTouHas aTTecTalus 1o IUCUUIUIMHE TPOBOAUTCS B (pOpME HK3aMEHOB.

IIpu cpaue sk3amMeHa, CTYJAEHT IOJydYaeT TPU BONIpOCA U3 MEPEUHsI BOIPOCOB, BPEMs
MOJATOTOBKU CTYJIEHTAa K YCTHOMY OTBETY - 70 45 MUH.
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[Tpumep BapraHTa BOIPOCOB Ha SK3aMEHE:

Bapnant Ne 1
CBf3b Me:XKIy CWION U MOTeHIHAIBbHOI 3Heprueil. 'paguenT ckansapHoii pyHknum.

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

3. DbeckoHeyHasi MNJOCKOCTb HeceT 3apsiil, PaBHOMEPHO pachpejejJeHHbIH ¢
NMOBEPXHOCTHOIi MI0THOCTHIO 1 MKKi/M2 Ha HEKOTOPOM pacCTOSIHUM OT IIOCKOCTH
napauieJibHO eil pacmoJiokeH Kpyr paamycom 10 cm. BoIluucjJuTh MOTOK BeKTOpa
HANPSKEHHOCTH 3JIEKTPUYECKOT0 MOJIA Yepe3 TOT KPyT.

@DOHJ OLIEHOYHBIX CPEJCTB IO JUCHMILIMHE NpeacTasiieH B [Ipunosxenun Ne 1

PeByHBTaTH OCBOCHHS JUCHUIINIMHBI CYHUTAKOTCA HOOCTHUIHYTBIMH, CCJIW [JIA BCEX
3JICMCHTOB KOMHGTGHHI/Iﬁ JAOCTUTHYT HOpOFOBBIﬁ YPOBEHb OCBOCHUSA KOMIICTCHLIWHN HAa JAaHHOM
9Tall€ — OLICHKAa ((y,Z[OBJIeTBOpI/ITGJIBHO))4.
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7. llepevyeHb y4eOHBIX U3IaHUIH, HEO0XOAMMBIX IJISl OCBOCHUS TUCHMUILINHBI.

a) TIeYaTHbBIC U3TaHUS

1.

10.

11.

Cagenwes,l.B. Kypc o6meit pusuku : yuebnoe nocodue : B 4-x k1. T. 1. Mexanuka / 1. B.
Cagenbes. - 5-e u3., ucnp. . — Cankr-IlerepOypr, Mocksa ; KpacHonap : Jlans, 2011. — 336
c. - ISBN 978-5-8114-1207-5.

CagenweB,l.B. Kypc o6mieii pusmku : yuebHoe mocobue : B 4-X k. T. 2 . DIeKTpUIeCcTBO U
maraetusm / M. B. CaBenbeB. - 5-e uzn., ucnp. . - Cankr-IletepOypr, Mocksa ; Kpacaonap:
Jlanb, 2011. — 342 c. -ISBN 978-5-8114-1208-2 .

CagenneB,l.B. Kypc o6mieit ¢husuku : yueOHoe nocodue : B 4-x kH. T. 3. MonexynspHas
¢usuka u repmonunamuka/ M. B. Casenbes. - 5-¢ uzn., ucnp. . - Cankr-Ilerepoypr, Mocksa
; Kpacnonmap: Jlanp, 2011. —208 c. - ISBN 978-5-8114-1209-9.

CagenweB,l.B. Kypc o6mieii pusmku : yuebnoe nocobue : B 4-x kH. T. 4 . Bonusl. OnTuka.
/ Y. B. CaBenbeB. - 5-e u3f., ucnp. . - Cankr-IlerepOypr, Mocksa ; Kpacnonap: Jlans, 2011.
—251 c.- ISBN 978-5-8114-1210-5
Bamumes M.I'. Kypc obmieli pusukn : YuebHOE mocodue 71l By30B 110 TEXHHYECKUM
HaIpaBJICHUSM MOATOTOBKH U criennaibHOoCcTsM / M. I'. Bayimmies, A. A. TToB3Hep. - 2-¢ u3.,
crep. - Cankr-IletepOypr, Mocksa ; Kpacaomap: Jlans, 2010. - 573 c. : wi. - (YueOHUKH 17151
By30B. CrnieruanpHas auteparypa). - ISBN 978-5-8114-0820-7
CrapoBukoB, M.W. BBenenue B skcnepuMeHTAIbHYIO (Pu3uky : ydeObHoe mocoome/ M.U.
CrapoBukoB. - Cankrt-IletepOypr, Mocksa ; Kpacuonap : Jlaus, 2008. - 235 c. - (YueOHuku
Uit By30B. CrienmanbHast nuteparypa) - ISBN 978-5-8114-0862-7

@upranr, E.B. PykoBoJICTBO K pelIeHHIo 3aa4 1Mo Kypcy oo0mel Gu3nku : yuebHoe mocoone
JUIS By30B 110 TEXHHMYECKHM M TEXHOJOTHMYECKMM HANpaBlIeHHsSM U crienuanbHocTsM/ E.B.
@upranr. - 3-e u3n., crep.. - Cankr-IlerepOypr, Mocksa ; Kpacnonap: Jlans, 2009. - 348 c. -
(YueOuuku mi1s By30B. CrienmanbHas nuteparypa). . - ISBN 978-5-8114-0765-1

Benenne B (usnueckuii mpaktukym. OOpaboTka pe3yibTaToB HU3MepeHHil : YdeOHoe
nocobue / Ocrame B. b., Xorynnosa C. B., bonoros b. b., bnarosemenckuii B. B. ;
Muno6puayku Poccun, Cankr-IlerepOyprckuii  rocynapcTBEHHBIH — TE€XHOJIOTHYECKUN
WHCTUTYT (TexHuueckwii yHuBepcuterT), Kadeapa obmeir ¢usmku. - Cankr-IletepOypr :
CII6I'TU(TY), 2023. - 40 c.

OcrameB, B.b. M3yuenune unTepdepeHIMN cBeTa C MOMOLIbI0 Ounpusmbl DpeHens :
VYuebHoe mocobue / B. b. Ocrames, C. B. Xorynmnosa ; MunoOpHayku Poccun, CaHKT-
[TerepOyprckuii  TroCyJapCTBEHHBIM  TEXHOJOTUYECKHMH  WHCTUTYT  (TEXHUYCCKUU
yauBepcuter), Kadbenpa obmieit pusuku. - Cankr-Ilerepoypr : CITOI' TU(TY), 2023. - 22 c.

Ocrames, B.b. H3yuenue mHTepdepeHIMu cBera npu HabmogeHnn kojenl HeroToHa :
VYuebHoe mocobue / B. b. Ocrames, C. B. Xorynnosa ; MunoOpHayku Poccun, CaHKT-
[TerepOyprckuii  roCyJapCTBEHHBIM  TEXHOJOTUYECKHMH  WHCTUTYT  (TEXHUYCCKUU
yauBepcutet), Kadbenpa obmieit pusuku. - Cankr-IlerepOypr : CITOI TU(TY), 2023. - 24 c.

N3yueHnne BpalleHHs IJIOCKOCTH TMOJSPHU3alMM CBETa @ METOJAMYECKHE YKa3aHud K
nabopatopHoit padore Ne 57 / C.B. Xorynuosa, B.B. bnarosemenckuii, b.b. bonoros, B.H.
CkobGeneB ; MuHnucrtepctBo oOpazoBaHusi u Hayku Poccuiickoit ®enepanuu, CaHKT-
[TerepOyprckuii  TOCYJApCTBEHHBI  TEXHOJOTMYECKHMH  HMHCTUTYT  (TEXHUYECKUI
yausepcurerT). Kapenpa obmeit ¢pusuku. — Cankr-IlerepOypr: CIIGI TU(TY)., 2015. — 22 c.
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12.

13.

14.

15.

16.

17.

18.

19.

20.

[IpoBepka 3akoHa Maitoca : MEeTOAMYECKHE yKa3aHUs K JlabopaTtopHoit pabote Ne 56 / C.B.
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14

u Hayku Poccuiickoit deneparuu, Cankt-IleTepOyprekuii rocy1apcTBeHHBIN
TEXHOJIOTUYECKUN MHCTUTYT (TeXHu4Yeckuil yuusepcutet). Kadenpa oOmieir pusuku.
— Cankr-IletepOypr: CIIOI TU(TY)., 2015.-16 c. //CII6I TU. DnekrponHas
6ubnuoreka.-URL:http://technolog.bibliotech.ru(nata obpamenus: 12.03.2021).-
Pexxum octymna: s 3aperuCTpUpOBaHHBIX I101b30BaTEIICH.

AgepuiuHa, ['.I'. 3ydyenue aucnepcun cBeta B BellecTBE : MeTouyecKue yKa3zaHus
K JabopatopHoii padote Ne 68 /I'.I'. ABepmnna, A.B. benskos, O.1I1. [llycrposa ;
MunuctepcTBo oOpa3zoBanus u Hayku Poccuiickoit @enepanun, CaHKT-
[TerepOyprckuii rocy1apCTBEHHBIN TEXHOJIOTHYECKUA HHCTUTYT (TEXHUUECKHI
yuuBepcutet). Kadenpa odmeit ¢usuku. — Cankrt-Ilerepoypr: CIIGI TU(TY).,
2014.-18 c. //CII6GI' TU. DnexTponnast OubianoTeka.-
URL:http://technolog.bibliotech.ru (mara oopamenus: 12.03.2021).-Pexum gocryna:
JUTS 3apETUCTPUPOBAHHBIX MOJIH30BATENCH.

. Janunnpuenko, B. I. Onpenenenre oTHOMIEHUS 3aps/ia SJIEKTPOHA K €ro Macce ¢
MTOMOIIBI0 MATHETPOHA : METOJMYECKHE yKa3aHus K naboparopHoit padore Ne 33 / B.
I'. Janunsuenxko, JI. H. KaypoBa ; MunuctepcTBO 00pa3oBaHus U HAYKH
Poccuiickoit @enepaunu, Cankt-IlerepOyprekuii rocynapcTBeHHBIH
TEXHOJIOTHYECKUI MHCTUTYT (TeXHU4YecKui yHuBepcuteT). Kadenpa obmeit ¢usuxu.
— Cankr-IletepOypr: CIIOI TU(TY)., 2014,-21 c. //CII6I TU. DnekrponHas
oubmmoteka.-URL:http://technolog.bibliotech.ru (mata obpamenus: 12.03.2021).-
Pexxum octymna: s 3aperuCTpUpOBaHHBIX I10J1b30BaTEIICH.

bosoToB, b.b. fIBneHus 35meKTpoMarHuTHOM MHIYKIIUK U CAMOMHAYKIIUH :
METOAMYECKHE yKa3aHus K JabopaTopHoit padote Ne 39 / b. b. Bonotos, A. B.
bensxog, O. I1. lllyctpoBa ; MunuctepcTBo 0Opa3oBanus 1 Hayku Poccuiickoit
®enepanun, Cankrt-IlerepOyprckuii rocyJapCTBEHHBIM TEXHOIOTHYECKUN HHCTUTYT
(Texunueckuit yauepcuret). Kadenpa odbmei ¢usuku. — Cankr-IleTepOypr:
CIIGI' TU(TY)., 2014.-23c¢. //CII6I TU. DnextpoHHas 6ubauoreka.-
URL:http://technolog.bibliotech.ru (mara oopamenus: 12.03.2021).-Pexum gocryna:
JUTs 3apETUCTPUPOBAHHBIX MOJIH30BATENCH.

Kepnonroii, A.. 3mepenune qJIMHBI CBETOBOM BOJIHBI ITPH MIOMOIIH JUPPAKITHOHHON
pEIIeTKH : METOIMYECKUE YKa3aHUs K 1abopaTopHoii padote Ne 54 / A. U.
Kepnoroii, C. B. Ipsiuerko ; MuHHCTEPCTBO 00pa3oBaHus U Hayku Poccuiickoid
®enepanun, Cankr-IlerepOyprckuii rocyJapCTBEHHBIM TEXHOIOTHYECKUN HHCTUTYT
(Texunueckuit yauepcuret). Kadenpa odbmeii ¢usuku. — Cankr-IleTepOypr:
CIIGI' TU(TY)., 2014.-22 c. //CIIGI' TU. DnexTponHas bubnroTeka.-
URL:http://technolog.bibliotech.ru(nara o6pamenus: 12.03.2021).-Pexxum nocryma:
JUTS 3apETUCTPUPOBAHHBIX MOJIH30BATENCH.

Hccnenoanue rupockonuueckoro s dekra : Metoauueckue ykazaHus K
nabopatopHoii padote / B.I'. lanunsuenko, C.B. Ipsuenko, A.W. XKepuosoii, FO.P.
PynakoB ; MunucrepctBo oOpazoBanus u Hayku Poccuiickoit @enepanun, CaHKT-
[TeTepOyprckuii TOCy1apCTBEHHBIN TEXHOIOTUYSCKUN HHCTUTYT (TEXHUYECKUI
yuuepcutet). Kadenpa oodmeit ¢pusuku. — Cankrt-Ilerepoypr: CIIGI TU(TY).,
2013.-15 c. //CIIGI TU. DnexTpoHHas 6uOIMOTEKA. -
URL:http://technolog.bibliotech.ru(nara o6pamenus: 12.03.2021).-Pexxum nocryma:
JUTS 3apETUCTPUPOBAHHBIX MOJIH30BATENCH.

Yuobucos, A.I'. dotosrnekrpuueckuii 3gdekT : Meroandeckue yKazaHus K
nabopatopHoii padote Ne 59 / A.I'. Uubucos, O.11. [llycrposa, B.B.
brnaroemenckuii ; MunuctepcTBo oOpazoBanus u Hayku Poccuiickoit denepanun,
Cankr-IlerepOyprckuii rocyAapCTBEHHBIN TEXHOIOTHUYECKUN HHCTUTYT
(Texunueckuit yauepcuret). Kadenpa odmeti ¢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%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

15

16

17

CII6I' TU(TY)., 2013.-17 c. //CII6I' THU. DnexkTponHas Oubiaroreka.-
URL:http://technolog.bibliotech.ru(zara o6pamenus: 12.03.2021).-Pexxum nocrtyma:
JUISL 3aperuCTPUPOBAHHBIX MOJIb30BaTENIEH.

Yubucos, A.I'. OnpeneneHne ropu30HTAILHON COCTABIISIONIEH MATHUTHOTO TMOJIS
3emnn : Metoaudeckue yka3aHus Kk jaboparoproit padore Ne 31/ A.I'. Uubucos,
JLH. Kaypoga, O.II. lllyctpoBa, ; MunucrepcTBo oOpa3oBanus u Hayku Poccuiickoi
Oenepanun, Cankt-IlerepOyprekuii rocy1apCTBEHHBIN TEXHOJIOTHYECKUN HHCTUTYT
(rexunueckuit yausepcureT). Kadenpa obmeit ¢puzuku. — Cankr-IlerepOypr:
CIIOI' TU(TY)., 2013.-13c. /CII6I' TU. DnexTponnasi OubanoTexa.-
URL:http://technolog.bibliotech.ru(zara o6pamenus: 12.03.2021).-Pexxum nocryma:
VIS 3aperuCTPUPOBAHHBIX MOJIb30BaTENIEH.

XotyH1oBa, C.B. 13ydyenune 3ak0HOB TEMJIOBOIO U3IyueHus : Meronnueckue
yKa3aHus k 1aboparoproii padore Ne 58/ C.B. Xorynmosa, B.B. brnarosemenckuii,
B.H. Cxo0GeneB ; MunuctepcTBo o6pazoBanus 1 Hayku Poccuiickoii @eneparui,
Cankr-IleTepOyprckuii TOCy1apCTBEHHBIA TEXHOJIOTHYECKUI HHCTUTYT
(rexanueckuii yausepcureT). Kadenpa obmeit ¢puzuku. — Cankr-IlerepOypr:
CIIOT' TU(TY)., 2012. -20 c. //CITI6I' TU. DnekTponHas OubnroTeka.-
URL:http://technolog.bibliotech.ru(zara o6pamenus: 12.03.2021).-Pexxum nocryma:
VIS 3aperuCTPUPOBAHHBIX MOJIb30BaTENEH.

XotyHuosa, C.B. M3ydenue anekTpocTaTudeckux moJjiel Ha Mozenu : Meroauueckue
yKa3aHus K 1aboparopHoit padore Ne21 / Xotynnosa C.B.,bnarosemenckuii B.B.,
Cko6eneB B.H. ; MunucrepctBo oopa3zoBanus u Hayku Poccuiickoit deneparyu,
Cankr-IleTepOyprckuit TOCy1apCTBEHHBIA TEXHOJIOTHYECKUI HHCTUTYT
(rexunueckuii yausepcureT). Kadenpa obmeit ¢puzuku. — Cankr-IlerepOypr:
CII6I' TU(TY)., 2012.-15 c. //CII6I' THU. DnekTponHas Oubnroreka.-
URL:http://technolog.bibliotech.ru (nara oopamenus: 12.03.2021).-Pexum nocrymna:
JUISL 3aperuCTPUPOBAHHBIX MOJIb30BaTENEH.
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8. IlepeyeHb »3JIEKTPOHHBIX 00pa30BaTeJbHBIX PeCcypcoB, He0OXOAUMBIX I
OCBOECHUS TUCHMILINHBI.

yueOnbIi 1aH, PI1/] u yaeOHO-MeTOAMYECKHE MaTEPHAIIBI:
http://media.technolog.edu.ru

AIEKTPOHHO-OMOJIMOTECYHBIE CUCTEMBI:

«DNeKTPOHHBIN YnTaIbHbIHN 3a1 — bubnuoTex» https://technolog.bibliotech.ru/;

9. MeToanuyeckue YKazaHus 1J1sd oﬁyqammnxca M0 OCBOCHHIO TUCHUIIJIMHBI.

Bee Buabl 3aHatuit mo aucuumuimHe «®u3Mka» NPOBOAATCS B COOTBETCTBUHM C
TpeboBanusamu cienyromux CTII:

CTO CII6I'TH 020-2011. KC YK/IB. Buasr yueOHbIx 3ansatuii. JlJabopaTopHbIie 3aHSTHS.
OO6ure TpeGoBaHUS K OPraHU3aAIMH U TPOBEICHHIO.

CTII CII6I'THU 040-02. KC VYKIB. Bugsr yueOnbix 3asstuil. Jlekums. OOGmue
TpeGoBaHuS;

CTO CIIeI'TU 018-2014. KC VYKIB. Buasl y4eOHbix 3aHatuii. CeMHUHaphl |
npakTudeckue 3auaTus. Ooume TpeOboBaHus K OpraHU3aIMK U IPOBEICHHIO.

CTII CII6I'TU 048-2009. KC YKJIB. Bunbl yueOHBIX 3aHsaTHH. CaMOCTOSITEIbHAs
iaHupyemas padora cryeHToB. OOmme TpeOoBaHUS K OpraHU3aluy U MPOBEACHUIO.

[InanupoBaHue BpeMEHH, HEOOXOJUMOIO Ha M3y4€HHUE JaHHOW AMCUUIUIMHBI, JIydllle
BCET0 OCYILECTBIISATh HAa BECh CEMECTp, MpeAycMaTpHBas MPU STOM pEryJisipHOE NMOBTOPEHHE
MPONJEHHOI0 MaTepuana.

OCHOBHBIMHU YCJIOBUSIMU TMPABMIJIBHOM OpraHM3aluu y4yeOHOTro Impouecca /Ui CTYJeHTOB
ABIISICTCA:

IUTAHOBOCTH B OPraHU3aLUHU Y4eOHON paboThI;

CEphE3HOE OTHOLLICHHUE K U3YUYEHHUIO MaTepuana;

IIOCTOSIHHBIA CAMOKOHTPOJIb.

Ha 3aHsTHA CTYACHT NOJDKEH IPUXOJUTh, UMEs 3HAHUS 110 YK€ U3yYEHHOMY MaTepHaiy.

10. ITepeyenb HHPOPMALMOHHBIX TEXHOJIOTHI, HCNOJIb3yeMbIX MIPH OCYLECTBICHUN
00pa3oBaTeIbLHOIO NMpPoIecca Mo JUCHHUILIHHE.

10.1. UudopmanuoHHbIE TEXHOJIOTUH.

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

YTEHHUE JICKLIHUN C UCIIOJIb30BAHUEM CIIalI-IPE3EHTALIN;

B3auMo/IeicTBrE ¢ oOy4darorumucs rnocpeacrsom DUOC..

10.2. IIporpammuoe obecieyenne.
Microsoft Office (Microsoft Excel);
Gaussian09; Microsoft Visual Studio; AutoCAD;

10.3. ba3pl faHHBIX 1 HHGOPMALMOHHBIE CIPABOYHBIE CHCTEMBI.
baser nannbix Scopus u Web of Science.

11. MartepuajnbHoO-TeXHHYeCKOe o0ecliedyeHue OCBOEHHMSI IUCHUILUIMHBI B XO0je

peann3anuu o0pa3oBaTeabLHOl NporpamMmbI’.

> B paszacie 0T06pa>1<a}0Tcs{ KOMIUICKTBI JIMICH3WMOHHOI'O H CBO60Z[H0 PpacrnpoCcTpaHsIeMoro IMnporpaMMHOTO
O6CCHC‘-IQHI/I}I, B TOM YHCJIC OTCYCCTBCHHOI'O ITPOMU3BO/JICTBA, HeO6XOIII/IMOFO JUIA obecrnieyeHus JUCIUTIITHHBI
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http://media.technolog.edu.ru/
https://technolog.bibliotech.ru/;

Kadenpa obmieii pusuku pacronaraer MaTepuaibHO-TEXHUYECKON 0a30H,
oOecrieunBaroILeii MpoBeICHUE BCEX BUAOB 3aHATHI. B pacnopspkeHu# cTyIeHTOB
UMEIOTCS

1. - ABe ayAMTOpHH IS POBEICHUS CEMUHAPCKUX U JIaOOPATOPHBIX 3aHATHI,
OCHAII[CHHBIC UHTEPAKTUBHBIMU JTOCKAMU;

2. -KOMIBIOTEPHBIN KJ1acc, cocToAMUM 3 10 KOMIbIOTEPOB € BBIXOAOM B IHTEpHET;

3. -obopynoBaHHas 1abopaTOpHs Ui IPOBEACHUS (PU3HUECKOTO MPAKTUKyMa

12. Oco0eHHOCTH OCBOECHHS [JHCHUILIMHBI HHBAJIWIAMH ¥ JHIAMH C
OrpPaHUYEHHBIMH BO3MOKHOCTSIMH 310POBbSI.

JUis WHBAIMIOB Y JIMIl C OTPAHWMYEHHBIMH BO3MOXKHOCTSIMH ydYeOHBIC MpOIIECC
OCYIIECCTBIIICTCS B COOTBETCTBHH C [lojiokeHWeM 00 opraHu3anuu y4eOHOTO mporiecca s
o0yd4eHUsT WHBAIUIOB W JUI] C OTPAaHUYCHHBIMH BO3MOXHOCTSMHU 310poBbs CIIGI TU(TY),
YTBEPKJIEHHBIM pekTopom 28.08.2014.

¢ B pasjene 0OTOOpaXaeTcs COCTAB IMOMENIEHHH, KOTOpBIE MNPEJACTABJIAKT cOOOM ydeOHBlE Ay MTOPUH IS
NPOBEJCHUs yUeOHBIX 3aHITHH, MPETyCMOTPEHHBIX 00pa30BaTeNbHON MPOrpaMMON 110 JTUCLUIIIIMHE, OCHAIICHHBIE
000pyAOBaHUEM M TEXHHIECKUMH CPEICTBAMH O0yUCHUSI.
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ITpunoxenue No 1
K pabouell mporpaMme JUCITATIIIHBI

@DoH/1 OLIEHOYHBIX CPEICTB
JJISl IPOBe/IeHUs] IPOMEKYTOYHOM aTTeCTAlMHU 10

AUCHUIIIMHE «Du3uKa»

1. IlepeyeHb KOMIETEHIMId M 3TANOB UX ()OPMHUPOBAHUS.

Wnnexc
Copnepxanue’ Dran GpopMuposanus’®
KOMITETCHIHH
OIIK-2 CnocoOeH MPUMEHSATh OCHOBHBIE 3aKOHBI U METOJIbI IIPOMEKYTOUHBII

HCCIEAOBAHUM €CTECTBEHHBIX HAYK ISl pEIICHUS 3aa4
npodeCcCHOHANBEHON IeATEEHOCTH.

7 7KupHbIM mIPUGTOM BBIIETSETCSA TA YACTH KOMIIETEHIIMH, KOTOPask (POPMUPYETCS B XOJI€ U3YUYEHUs TAHHOU JUCIUILTHHEL
(ecnu KOMIIETEHIIUS] OCBAUBAETCS MOJIHOCTBIO, TO ()ParMEeHTHI HE BBIACIISIOTCS).

8 Dran QopmupoBanus KommeTeHUMH BbIOMpaercas mo 1. 2 PIIJI u y4ebHOMY miaHy (HayajbHBIH — €CIM HET
NPEAIECTBYIOIUX AUCIHUIUIMH, UTOTOBBIH — €CIIM HET MOCJEAYIOINX TUCLHUILIMH (MM KOMIeTeHIUs: He GopMmupyeTcs B
xoje npaktuku Wi I'A), IpoMeKyTOYHBIH - BCe IpyTHe)

27



2. Ioka3zaTesu M KPpUTEPUN OLIEHMBAHNUSI KOMIIETEHUMH HA Pa3JIMYHbIX dTaNax uX (pOPMUPOBAHMS, IIKAJIA OLlEHUBAHUS

Kon u HaumeHnoBaHue IMokazaTenn copMUPOBAaHHOCTH Kpurepuit VYpoBHH cHOPMHPOBAHHOCTH
WHAUKATOPA JOCTYKECHUS (meckpumTOpHI) OLICHUBAHUS (orMcaHUe BRIPAXKESHHOCTH JIECKPUIITOPORB)
KOMIICTCHIIUN
«YAOBJICTBOPUTCIIBHO» «XOPpOIIO» «OTJIINYHO»
(IOpOTOBBII (cpenHuit) (BBICOKMI)
OIIK-2.3 Jaer onpeneneHusi OCHOBHBIX | OTBETHI Ha | Jaer onpenenenus | [Jaer onpenenenus | [IpasuiabHO naer
Hcnosnp3oBanue (U3HYECKUX BENMUHH, OOBACHSET | BOMPOCHI Nol-16, | OCHOBHBIX (PU3MYECKUX | OCHOBHBIX (PU3UYECKUX | OMPEAETCHHUS
_ _ _ | BEJIMYHUH C OIIIMOKaMH. BCIINYUH C | OCHOBHBIX (PU3HUYCCKHX
(u3IeCKuX  3aKOHOB 7| mX cMBICH, CIIOCOOBI M CMHHULIBI 2345, 67-83, 95 [lyTaeTcs B eIMHMIAX | HETOYHOCTAMH. MMeeT | BenmuuH (1)061351CH}ICT
NOPUHIMIIOB B CBOEH mamepenns (3-1) 96, 106-118 « [V AUHHLL : : ,
o - HU3MCPCHU. opeacTaBICHUC O | X CMBICJI CIIOCOOHBI
npodeCcCuoHATBHON AK3aMEHY P pel ’
crocobax uX | U3MEpPEHHUSI.
NEeSTebHOCTH.
A3MEPEHUS. IIpaBuibHO Ha3bIBaET
HpaBI/IJ'II)HO Ha3bIBACT | CAUHULIBI U3SMCPCHUS.
CANHUIIBI U3BMCPCHHH.
IIpaBunsHO dopmynupyer | OTBETHI Ha | ®opmynupyer IIpaBunsHO IIpaBunsHO
OCHOBHBIC  3aKOHBI dusuky, | Bompocsl  Nel-45, | OCHOBHBIE — 3aKOHBI dbopmynupyer dhopmynupyer
OTTHCHIBAIOITIE buzHIecKue 67-84, 95-96, 119- | dusuku C | OCHOBHEIC  3aKOHBI | OCHOBHEIE  3aKOHBI
. 155 x sk3ameny ommOkamu, mytaercs | ¢usukud. HaspiBaer | pusuku u  obnactu
SIBIIGHUS U TIPOLIECCHI;
q B o0yacTu | OrpaHUYCHUS ux MPUMEHEHUSI.
a3bIBaeT OrpaHUYEHUs
p MPUMEHECHUS MPUMEHEHUS [IpuBoauT npuUMeEpHI
HPUMCHCHUS 3aKOHOB, 3aKOHOB. 3aKOHOB C | IIPUITOKEHUS
[Tpusogut MIPUMEPbI HEOOIBIITUMH 3aKOHOB (U3UKH B
MPUJIOKECHUS 3aKOHOB (DM3HMKH B HETOYHOCTSIMH. MPaKTUYECKOU
IIPAKTUYECKOU IesTeNnbHOCTH (3-2) IIpuBOMT MPUMEPBI | AEATEIBHOCTH.
NPUIOKEHUS
3aKOHOB (DM3UKH B
MPAKTUYECKOU
eI TEIbHOCTH.
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AHaJIM3UPYET YCIOBUSA OtBeThl HA AHanu3upyer AHanusupyer [IpaBuiabHO U ACHO
npoTeKaHus GU3NIECKOro Bonpochl NeNel- ¢buznveckuit ¢u3nueckuii mpouecc | aHaIU3UPYyeT
MpOILECCa U BBISBIIAECT 15,46-66,85-105 x | mpouecc ¢ ¢ HEOOIBIITUMU buzmvecKuit
3akoHOMepHOCTH (Y-1) HK3aMEHY MTOMOIIBIO HETOYHOCTSIMHU. nporecc.
HaBOJSIIUX
BOIIPOCOB.
OObscHseT sBIeHre WK nporecc | OTBeTH Ha Bribupaer Bribupaer dusnueckue | [TpaBUIBHO U SICHO
Ha OCHOBE (pu3Mueckux 3akoHOB | Bompochl NelNel- ¢usnveckue 3aKoHbI, | 33KOHEL, 00BsICHAET
(V-2) 15,46-63,85-105 k | onuchIBarOImue OIHMCHIBAIOIINC buznvecKuit
5K3aMeHy ABJICHUE WA ABIICHAC MM TIPOUCCC | hopiece.
TpoIiece ¢ MOMOLIBIO | © HEOOML M
HABOISIIAX HCTOYHOCTSIAMMU.
BOIIPOCOB.
3anuchIBaeT GOpMyIIbI, OTBeTH Ha 3anuceIBacT 3anuceIBacT [IpaBuibHO
OIHCHIBAIOIINE (U3UICCKOE SABICHAC | BOIPOCHI bopmybl, dopmybl, 3aIHUCHIBAET
1 nporecc. Pemaer pusnaeckue NoNe40-66, 82- | onuckIBaronne ONUCHIBAIOIINE bopMyIbI,
3afiatu. 101.112-119 K | pusnueckoe sABIEHHE | PUIMIECKOE SBJIEHUE | ONMUCHIBAIONINE
(H-1) AK3aMEHY C OIMOKaMH. c HeOONBIUMH | GU3HIECKOE
Ilyraercs pu | HeTouHocTAMU. Ilpu | sBiIeHue. Pemaer
pelieHnn pelieHuu ¢bu3nueckre 3aJauu.

¢bu3nUecKux 3a1ad.

dbusznyeckoil 3amadu
HE MOXET JIOBECTH
pelIeHre 10 KOHIIA.

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

15.

16.

17.

3. TunoBble KOHTPOJbHbIC 3aJaHUs /AJsi TNPOBeJAeHUS TMPOMEKYTOYHOM
aTTeCTALIMH
Pa3zgen 1. Mexanuka.

[IpoctpancTBO W  BpeMsi, CHUCTEMbI OTCYETA. OCHOBHbIE KMHEMaTHYECKHUE
XapaKTEPUCTUKH KPUBOJIMHEWHOIO JBUKEHHUS: CKOPOE YCKOPEHHE.

KunemaTnka BpamaTeiabHOro ABUKEHUS: YIJIOBas CKOPOCTh M YIVIOBOE YCKOPEHHE, UX
CBSI3b C JINHEHHOW CKOPOCTBIO U YCKOPEHHUEM.

ITonsiTHe cOCTOSTHUS MEXaHHMYSCKOH CHCTEMEBI. 3aKOoHBI HbproTOHA.

3aKkoH coxpaHeHHs ummyJibca. LleHTp nnepuun.

MoOMEHT uMITyJIbca MaTEPUATBLHON TOYKH U MOMEHT CHJIBI MEXaHUYECKON CUCTEMBI.
MoMEHT cuiibl. 3aKOH COXPAHEHHUSI MOMEHTA CUJIbl MEXaHUYECKOU CUCTEMBI.

Cuna, paboTa 1 noTeHnuanbHas 3Heprusi. KoncepBaTuBHbIE 1 HEKOHCEPBATHUBHBIC CUITHIL.
Pabota u xuHeTHYeCKasi SHEePT .

3aKkoH COXpaHCHUA MMOJTHOM MEXaHUYECCKOM SHCPTHUU B MTOJIC TOTCHIUAJIBHBIX CHUJIL.

. CBs13p MKy CHJION M TIOTCHIIMAIBHON dHEpTUel. [ pagueHT ckansapHoi GyHKIIUH.

. YpaBHEHME BpallleHHs TBEPJOTO TeJla BOKPYT 3aKPEIICHHOW OCH. MOMEHT MHEPLIHH.

. Moment unepiuu. @opmyina lirelinepa.
. IpuHiun OTHOCUTEIBHOCTHU INanunes-OiHIITENHA. ITocTynatsl TEOpUU
OTHOCHUTEIIBHOCTH.

CoOpitrie. CunxpoHu3anus 49acoB. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMeJJICHUE
BpeMeHH. COKpalleHNUe JJINHBI.

IIpeoOpaszoBanus JlopeHua. PenaTHBUCTCKHUI MHBAPHAHT-MHTEPBAT MEXIY COOBITHSIMHU.
Clo’)KeHHE CKOPOCTEl B PENATHUBUCTCKOM MEXaHUKE. PelsTUBUCTCKUN UMITYJIbC. 3aKOH
COXpaHEeHHs wumnyibca. PenstuBucrckas dsHeprus. CBs3pb MacChl M JHEPIUU.
Kunernueckas sneprus.

3agauu Kk pasgeay 1

C BbIIIKM OpOCHIIM KaMEHb B TOPH30HTAILHOM HarpasiieHHH. Yepes 2 ¢ KaMeHb yrnai Ha
3emito Ha pacctossHuM 40 M OoT OCHOBaHUs BbIKH. OnpenaennuTh HadalbHYIO U
KOHEUYHYIO CKOPOCTh KaMHS.

Kamens OpocatoT mox yrioMm K TOpU3OHTY. Panmyc KpUBH3HBI TPAaeKTOPHUH B TOUKE
HaMBBICIIETO MObEMA paanyc KpuBU3HbI R = 10 M. Onpenenure cKOpOCTh B 3TON TOUKE

18. JIuneiHas CKOPOCTh TOUEK HA OKPY>KHOCTH Bpallaromierocs Aucka pasHa 3 m/c. Toukw,

pacrosio)keHHbIe Ha paccTosHuU 10cM Onmke K OCH, UMEIOT JUHENHYI0 CKOPOCTh 2
Mm/c. OnpenenuTe yrioBy CKOPOCTh BPAIIEHUs AUCKA.

19. Yto6b1 ompenenuth KOAPOUIMEHT TpeHUs K Mexay IepeBSHHBIMH IOBEPXHOCTSIMH,

OpYCOK TOJIOKHIIM Ha OCKY M CTalH MOJHUMATh OJWH KOHEIl JOCKH JO TEX IOp, MoKa
OpYyCcOK He Hauajl Mo Hel CKOIB3MTh. DTO IPOM3OLLIO NpH yrie HakiaoHa mocku 45°.
Onpenenure KodOPUITUEHT TPEHUS?

20. Ha momy cTouT Tenexka B BUJE JUIMHHOW JOCKH, CHAOKEHHOW JITKMMH Kojecamu. Ha

OJIHOM KOHIIE TOCKH CTOMUT 4elloBeK. Macca denoBeka 60 xe, macca gocku 20 xe. Maccoit
KoJiec mpeHeOpeub. TpeHue BO BTyJKax He3HauuTeldbHO. C KakoW CKOpPOCThIO Oyjer
JBUTATHCS TENEKKA, €CIIA YEIOBEK MOUIET BAOIh JOCKH CO CKOPOCTHIO (OTHOCHUTEIBHO
nocku) 1 m/c?
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[TnaTtdhopma B Bume nucka paaumycoM | m Bpaimaercs Mo WHEpIwH, aemas 606/mun. Ha
Kparo miaThOopMbI CTOUT YENIOBEK, Macca KOToporo paBHa 80 ke. CKOIbKO 00OpOTOB B
MUHYTY Oyaer nenarh rmiargopma, €cilid 4YelIoBeK mepeiner B ee IeHTp? MoMeHT
vHepIuU TIaTGopMel paBeH 120 xe:u’. MOMEHT HHEPIMH YeNOBeKa PACCUUTHIBAThH KaK
JUJIsl MAaTEepPUATBHON TOYKH.

Kamenn 6poren Beepx moxa yriom 60° k mosepxuoctn 3emnu. Kunernyeckas sHeprus
KaMHS B HadajgbHbli MoOMeHT paBHa 20 [ow. OnpenenuTs KHHETUYECKYIO U
MOTCHIMAJBHYIO DHEPrdM  KaMHS B  HAWBBICHICH TOYKE €ro  TPaeKTOPHH.
ConpoTHBJIEHUEM BO3/1yXa PEHEOPEYb.

XOoKKeiHas 1maida CKOJIB3UT 5 M, €ClI TPH OpPOCKe € COOOIaloT HaYaJIbHYI0 CKOPOCTh
2 m/c. Kakoli myTh OHa MPOCKOJIB3UT, €CIH €l COOOIIUTh HAYaJIbHYI0 CKOPOCTh 4 M/c?

Tonkuit crepxkenb JuHOM 50 cm u maccoit 400 2 BpamaeTcsi ¢ yriioBbIM YCKOPEHHEM 3
¢ BOKpYT OCH, POXOJAIIeH yepes cepeliHy CTepKHs MepleHUKYIIPHO K ero JJIMHE.
Ornpenenuts Bpalaomni MOMEHT.

Haiitu paboTy moabema Tpy3a MO HAKJIOHHOM IJIOCKOCTH, eciau Macca rpysa 100k,
JUTMHA HAKJIOHHOM TIockocTH 2 M, yron HakiaoHa 30°, koaddunuent tpenus 0.1 u rpys
JIBIDKETCS ¢ yeKopeHueM 1 m/c2.

Ban maccoit 100 ke u pagumycom 5 cm Bpamaics, nenas 8 oo/c. K mumHIpuIecKoi
MOBEPXHOCTU BaJla MPUXKAJIW TOPMO3HYIO Konoaky c¢ cunod 40 H um uepe3 10 ¢ Ban
octa"oBwiIcs. OnpenenuTs Ko3QOUIIMEHT TPEHUS.

Kunernueckass sHeprusi BpalllaloIIerocs TBEPAOro Ttena. J[aMHa TOHKOTO MNpsIMOToO
crepxkHs 60 cvm, a macca 100 2. OnpenenuTs MOMEHT MHEPLIUU CTEPKHS OTHOCUTEIBHO
ocH, NePIEHANKYJISIPHON K €ro JUIMHE U IPOXOJAIIel yepe3 TOUKY CTEPXKHS, yIaIeHHYIO
Ha 20 cm OT OJHOTO U3 €ro KOHIOB.

[Ipenmonoxum, 4To0 Mbl MOKEM H3MEPUTh JUIMHY CTEpKHs ¢ TouHOCThbiO 0,1Mkm. Ilpu
KaKOW OTHOCHUTEIHLHOM CKOPOCTH ABYX MHEPIHUAIBHBIX CHCTEM OTCYETa MOXKHO OBLIO ObI
O6Hapy)KI/ITb PCIITUBACTCKOC COKpAlICHUC OJIMHBI CTCPIKHA, CO6CTB€HH3.$I JJIMHa
KOTOpOTo paBHa 1 mM?

B nabopatopHoii cucteme oTcyeTa MU-Me30H ¢ MOMEHTa POKICHHS 0 MOMEHTa pacrajia
nposieren paccrossaue 75 M. Ckopocth mnu-me3ona paBHa 0,995 c. Onpenenuthb
coOCTBEHHOE BpeMs KU3HU Nu-Me30Ha. [lomHas sHeprus tena Bo3pocna Ha 1 JIxk. Kak
IIpU 3TOM U3MEHUTCS Macca Tena?

Pa3zpnen 2. DiieKTpoMarHeTusm.

OnexTpuueckuid 3apan. B3aumopeiictBue 3apsinoB. 3akoH Kynona. 3akoH coxpaHeHus
JIEKTPUUECKOTO 3apsijia.

Onexrpuueckoe nosne. Hanpspk€HHOCTD AIEKTpUYECKOro nosid W noreHuuan. IlpuHuomn
CyNEpIO3UIIMH TTOJIEH.

Pabota cun »7€KTPOCTaTUYECKOTO MO NpU MepeMeleHuH 3apsaa. Llupkymsuus
BEKTOpa HAIPSHKEHHOCTH BJIEKTPOCTATUYECKOro Inouisd. I[loTeHnManbHBIA  XapakTep
INEKTPOCTATHYECKOTO MOJIS.

IToTox BekTOpa HANPSLKEHHOCTH BJIEKTPOCTATHYECKOro mnons. Teopema l'aycca i
JNEKTPOCTATHYECKOTO MOJSI B BAKYyYME.

IIpumeHnenne TteopeMbl l'aycca K pacyéry OJJNEKTPUYECKUX IIOJEH 3apsKCHHBIX
IUIOCKOCTH, LMJIMHAPA, c(epbl, H1apa.
IIpoBOHMKY B 37IEKTpUYECKOM 1oJie. 11osie BHYTpH U y TOBEPXHOCTH IIPOBOIHHUKA.
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DHEprusi CUCTEMbl HEMOABWKHBIX 3apsioB. DHEPTUsl 3apsHDKEHHOTO MPOBOJHHUKA U
KOHJICHCATOpa. ODHepruss U OO0bEMHAs IUIOTHOCTh HHEPTHUHM AJIEKTPUYECKOTO TIOJIS.
DHeprus NoJIsPU30BaHHOTO TUAJICKTPHUKA.

Onektpuueckuit Tok. Cuna Toka. [ImoTHOCTh TOKa. VYCIOBHS —CYIECTBOBAHMS
IMOCTOSTHHOTO TOKA.

O0600mEnHbIif 3akoH OMa B MHTErpaibHOM (popme. Pa3HOCTH MOTEHIIMAIOB, HATIPSKEHHUE,
OJIC. 3akon [xxoyns — Jlenna.

MaruutHoe nosie. UHAyKIMsi MAarHUTHOTO 1MoJis. 3aKoH AmIiepa.

3akon buo — CaBapa — Jlamaca U ero mpuMeHEHHE K PacyéTy MarHUTHOTO TOJIS
MPSIMOJIMHEHOTO MPOBOJAHUKA C TOKOM.

MaruuTHO€E 1oJie KpyroBoro Toka. MarHuTHbI MOMEHT BUTKA C TOKOM.

BuxpeBoii xapakTep MarHUTHOTO TOJIsA. 3aKOH TOJHOTO TOKa (MHUPKYJSAIHS BEKTOpa
MarHUTHOW UHAYKIIMH).

JlelicTBMe MarHUTHOro mosisi Ha JBWKymuics 3apsa. Cwia Jlopenua. [[BuxeHue
3apsOKCHHBIX YaCTHIl B MArHUTHOM IIOJI€.

MarnuTHsIii notok. Teopema ['aycca 11 MAarHUTHOTO MOJIS.

SBneHne 3JIEKTPOMarHUTHOM WMHAYKIHMH. 3akoH dDapanes (3aKOH AJIEKTPOMArHUTHOU
uHaykuuu). 3akoH Jlenua. SIBnenue camouHAyKuuu. MHIYKTUBHOCTh. 3aKOH
CaMOMHIYKIIUU.

DOHeprusi CUCTEMbl NMPOBOJAHUKOB ¢ TOKOM. OO0BbEMHAs TUIOTHOCTh YHEPTUU MArHUTHOTO
OJISL.

3aKOH IOJIHOTO TOKa JJIi MarHUTHOrO IoJjis B BeniecTBe. HanpsEHHOCTh MarHUTHOTO
OJISL.

YpaBHeHus Makcseiuia i1 SJIEKTPOMAarHUTHOIO 1oJist. TOK CMeIleHus.

3agauu Kk paszgeny 2

JIBa 0IMHAKOBBIX TOUYEUHBIX 3apsnaa no -2 MkKi HaxoasrTes B Toukax (0; 0) u (2; 0)
NpsIMOYTOJIBHON cucTemMbl koopawHaT (X; V), rme X, Y 3amaHbl B MeTpax.
OmnpenenuTh DPOEKIMIO HA OCh OX BEKTOpa HAIPS)KEHHOCTH 10Jist B Touke (1; 1).

Kakoil myTh Mo CHJIOBOM JMHUU A0 TMOJHOW OCTAaHOBKHM IPOXOJUT a-4yacTuila B
OTHOPOJIHOM TOPMO3SIIEM Tojie ¢ HanpskeHHocThio 2000 kB/M, ecniu HavanbHas
ckopocTh ee 20000 km/c? Macca wactunsl 6,4 1027 xr, 3apan 3,2° 10 12 K.

CBsi3b MEXIy HANpPsOKEHHOCTBIO TMOJIS W MOTeHIHanoM. [ padudeckoe m300pakeHue
AJIEKTPUYECKOTO IOl C TIOMOUIBIO CHJIOBBIX JIMHMA ¥ OKBHIIOTEHIIMAIBHBIX
noBepxHocTed. OnpenenuTe pa3HOCTh MOTEHIIMANOB Mexy Toukamu (-1, 0,0) u (1,0,0),
€CJIM HaMpsHKEHHOCTH dJieKTprudeckoro nojia E=2i+4j+3k.

TOHKUII CTEep)KEHb COTHYT B MOJYKOJbIO. CTepKeHb 3apsHkKeH C  JIMHEHHOU
mmotHocThio 100 HK/M. Kakyro paGoTy Hajo coBepInTh, YTOOBI IIepeHectu 3apsia 1
HK1 u3 nenTpa konbiia B 0€CKOHEYHOCTh

BeruucauTs 35ekTpuueckuii MOMEHT aumods, eciiu ero 3apsan 10 uKo, muedo 0,5cm.

beckoHeuHas MIIOCKOCTh HECET 3apsjl, PABHOMEPHO PaCHpEIEICHHbIA C TOBEPXHOCTHOM
mnotHocTei0 1 MKKi/M?. Ha HEKOTOPOM paccTOSHMM OT IJIOCKOCTH NapaseNbHO ei
pacniosioxkeH Kpyr paguycom 10 cMm. BBIYMCIUTH MOTOK BEKTOpa HANPSKEHHOCTH
ANEKTPUUECKOTO TOJIS Yepe3 ATOT KPYT.

Ha oTpe3ke TOHKOTo npsiMoro MpoBOJAHUKA PABHOMEPHO PACTIPEIENICH 3apsi]] ¢ TUHEHHON
mwiotHOCTEIO 7 = 107" Ki/cm. BBMUCINTD MOTEHIIMAN, CO3IaBaeMbIi STHM 3apsiioM B
TOYKE, PACIIOJIOKEHHOW Ha OCH TPOBOJHMKA M YNAJICHHOW OT OJrkailiiero KoHma
OTpE3Ka Ha PacCTOSIHUE, PABHOE JJIMHE 3TOTO OTPE3Ka.
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OnpenenuTh IJIOTHOCTh TOKAa B KEJIE3HOM MPOBOJHHMKE JUIMHOM 10M, eciaum mpoBon
HaxoJuTcs noj HanpspkenreM 6 B. Y enbHoe conpotuBienue xeneza 98 HOmwm.

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

[TpoBomauk mmmHOU [ = 20 cm ¢ mMaccod m = 2 2, OJABEIICHHBIA TOPU30HTAILHO Ha
TOHKHUX IPOBOJIOYKAX, HAXOAMUTCS B OJHOPOJHOM MAarHUTHOM IIOJI€, CHJIOBBIE JIMHUU
KOTOPOT'O HAMpaBJICHbl BEPTUKAIBHO BBEpX. [Ipy MpPOXOXACHUM MO MPOBOIHUKY TOKA
cunoif 1 = 0,3 4 OH OTKJIOHWJICS TaK, YTO IMPOBOJIOYKH OOpazoBaiu yron « =17° c
BEpTHUKaIbIO. HaliTh MHAYKIIMIO MAarHUTHOTO TOJISL.

beckoHewHO JIMHHBINA MPOBO 00pa3yeT KpyroBOW BHTOK, KacaTeNbHBIM K mpoBoxay. [1o
npoBoay uueT Tok cwiao [ = 5 4. Hailitu pagumyc BUTKa, €CIM HaNpSHKEHHOCTh
MarHuTHOTO TIOJIA B ieHnpe BuTka H =41 A/m.

Kakoii Bpamarommuii MOMEHT AEHCTBYET Ha paMKy C TOKOM cuiokd I = 2 A upu
IIOMEILEHUN €€ B OJJHOPOJHOE MarHUTHoE moiie ¢ uHaykuuedn B = 0,2 77, ecnu paMka
comepxut N = 30 BUTKOB TI0masio S = 10 ¢y, a mIocKoCcTh paMKK 06pasyer yron =
60° ¢ TuHUAMH 11071517

BpluncnuTte DUPKYJSALUIO BEKTOpa MHIAYKLIUU BIOJIb KOHTYpA, OXBATHIBAIOIIETO TOKH
=5 A, .=7,5 A, Tekyume B OIHOM HampaBiieHMu, U ToK [3=10 A, Texkymuii B
IMPOTUBOIIOJIO)KHOM HAITpaBJICHHUU.

3apspKeHHasi 4acTUlla IBHXKETCSl B MArHUTHOM T10JI€ TI0 OKPYXHOCTH CO CKOPOCThIO U = 1
Mwm/c. Napykuusa marautHoro nons B = 0,3 Tx, paguyc okpyxHocTH R = 4 cm. Haiitn
3apsA] YacTHIlbl, €ClM ee KUHeTHuueckas sHeprus W= 12 kaB.

3apspKeHHasi 4acTUlla IBHXKETCSl B MArHUTHOM T10JI€ TI0 OKPYKHOCTH CO CKOPOCThIO U = 1
Mwm/c. Uapykuust marautHoro mojst B = 0,3 T, panguyc okpykHoctd R = 4 cm. Haiiti
3apsA] YacTHIlbl, €ClM ee KUHeTHudeckas sHeprus W= 12 kaB.

Pa3znea 3. Kosie6anus v BosiHbI. BostTHOBasi onTukAa.

W neanbHblil rapMOHUYECKUN OCHIMIUISATOP. Y pPaBHEHUE UICATTBHOTO OCIUIUISITOPA U €T0
pemieHre. AMIITUTY A, 4acToTa U (haza kosnedanus. KomruiekcHas ¢popma mpeacTaBiaeHus
TapMOHHMYECKHUX KOJICOaHUH.

BekTopHoe onrcanue CloKeHHs KoJIeOaHUH.

[Tpumeps! KosreOaTENBHBIX ABUKEHUN Pa3TUIHON (HU3UIECKON TPUPOIBI.

DHeprus KoneOaHui

CBo0OOHBIE 3aTyXa0IIKE KOJIeOaHUs OCHUIIIATOpA C MOTEpsIMU. BbIHYKIeHHbIE
KoJie0aHusl.

Bonubel. O6pa3zoBanne u pacnpocTpaHeHue BOJH. [IpojosibHBIE W TOTIEpEYHBIC BOJIHEI.
@®pOHT BOJIHBI, BOJIHOBas MOBEPXHOCTh. J[JTMHA BOJIHBI MU CKOPOCTb PacHpOCTpaHEHUs
BOJIH.

VYpaBHEeHU MJIOCKOH U cepuueckoil Oerymux BosH. BomHOBOE ymcCTO.

CBoiicTBa 3JIEKTPOMarHUTHBIX BOJH. CKOPOCTH pacHpOCTpaHEHHUs 3JIEKTPOMArHUTHBIX
BOJIH. M31yueHue 31eKTPOMArHUTHBIX BOJIH.

DHeprus AEKTPOMArHUTHBIX BOJTH. OOBEMHAS MIIOTHOCTh SHEPTUU IIIEKTPOMATrHUTHOTO
nossi. Bekrop YMoBa — [loliHTHHTa.

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

WNuTtepdepeHiins CBETOBBIX BONH. YCIOBHS i HAOTIOACHHS U CIOCOOBI pealli3aiiu
(meton FOHra, ounpuszma ®@penens) Onrudeckas pa3HOCTh X0/a. Y CIIOBHSI MAKCUMYMOB
U MUHUMYMOB uHTepdepenuun. MuTepdepeHiys B TOHKUX TUIeHKax. [lojgockl paBHOM

33



75.

76.

T7.
78.
79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

TOJILIMHBI U TOJOCHl paBHOro HakiioHa. [Ipumenenue unTepdepeniuu. dudpaxius
cgeta. [Ipunmun [oitrenca-Openens. Judpakuus Openens u @paynrodepa?

Meron 30u ®penens. Hubpakumss DpeHenss Ha KpPyrJioM OTBEPCTHH H  JWCKE.
Hudpakumonnas pemerka. [IpuMmeHnenne ee B kadecTBe cnekTpomerpa. lucnepcus u
paspematomas cuna. [lonsitue o ronorpaduu.

[Monspusanus cBeTOBBIX BOJH. Buasl nomspuzamuun. Crenenp nonsipuzanuu. CrocoObl
MoJTy4eHus noisipuszanuu ceera. [lonspuzanus npu otpaxkeHuu. 3akoH bprocrepa.
JIBonHOe nydenpenomiienue. [lonspusanus cBera npyu JBONHOM JIy4EIIPEIOMICHUN
[Tonspuzanuonnsie npusMel. [lomsiponnsl. 3akon Maoca.

PacnipocTtpanenne cBera B BemecTBe. HopManbHas W aHOMalbHas JIHUCIEPCHSL.
DIIEKTPOHHAs TEOPHSI TUCIIEPCUN.

[Tornomenne cBera B BemecTBe. 3akoH byrepa-JlamOepra-bepa. OcobeHHOCTH
MOTJIOIIECHMS B PA3PEKEHHBIX I'a3aX U CILIOIIHBIX Cpefax.

Paccesinne cBera BeniectBoM. PaneeBckoe paccesaue. MosekyasipHOE pacCesHHE.

3apaum k pasageay 3

Touka coBepiiaeT rapMOHHYECKHE KOJIeOaHUs, ypaBHEHHE KOTOPhIX UMEET BUJ X = A sin
ot, rie A=5 cM, ®=2 ¢~ . Haiitu MomeHT BpeMenH (OIMmkaimii K Hayaay OTCYETa), B
KOTOpBIi MoTeHIManbHas sHeprus Touku 17 =10 % JIx, a Bospacraromas cuta F=+5-10~
3 H. OnpenennTs Takxke a3y KonebaHuii B 3TOT MOMEHT BPEMEHH.

Touka coBepiaeT rapMoHHUecKue KojaeOaHus. B HEeKOTOpPbIif MOMEHT BpeMeHH
CMeIeHNe TOYKH X = 5 ¢M, CKopocTh ee U = 20 cm/c u yckopeHue a = -80 cm/c 2. Haiitu
UKIMYECKYIO YacTOTy U Nepuo] KojebaHuii, (azy koieGaHHii B paccMaTprUBaeMbIii
MOMEHT BPEMEHHU U aMIUIUTYAy KOJeOaHHii.

JlBa rapMOHMYECKHX KoJIeOaHMS, HAMpPaBICHHBIX IO OJHOW TPSIMOHN, HMEIOIIUX

OJIMHAKOBBIC AMIUTUTYIbl W TEPHOMABI, CKIAJBIBAIOTCS B OIHO KojeOaHHE TOH xKe
amruTybl. Haiiti pazHocTs (a3 ckiiaapiBaeMbIX KOJIeOaHUH.

OmnpenenuTb CKOPOCTh PACIpPOCTPAHEHUS BOJIH B YIPYroW cpene, ecid pa3sHoCTh (a3
KosebaHuil JBYX TOYEK CPEbl, OTCTOSAMMX JApyr oT japyra Ha 10 cu, pasua 60° u
yacToTa Kojiebanwmii 25 [uy.

JlaHbI XapaKTEpPUCTUKH JIBYX KOJeOaTeNbHbIX IBMKEHUIM MaTepranbHoi Touku: T1=T2=8
¢, A1=A2=5 cm. PazHocTh a3 mexny 3tuMu konebanusimu nn/4. HauanbHas ¢asza
OJIHOTO M3 HUX paBHA HYJIO. 3alHUIINTE YPAaBHEHUE PE3YJIbTUPYIOIIETO KOJIeOaHusl.
ITocTpoiiTe BEKTOPHYIO JUarpaMMmy CIOKECHHUS.

JlaHbI XapaKTEePUCTHKH JIBYX KOJIEOATENbHBIX IBUKEHUN MaTepuanbHoil Touku: T1=T2=8
¢, A1=A2=5 cm. Pa3nocts a3 mexny sTumu konebanusamu /4. HauansHas daza
OJIHOTO M3 HUX paBHA HYJIO. 3alHUIINTE YpaBHEHUE PE3yIbTUPYIOIIETO KoJeOaHusl.
[TocTpoiiTe BEKTOPHYIO JUarpammy CIOKEHHUS.

Haiitu cMenieHue OT IOJOKEHUS PABHOBECHsS TOYKH, OTCTOSIIEH OT HCTOYHHUKA
KOoJIeOaHUH Ha pacCTOSHUU (= A1 2, mia MoMmeHTa (=1/6. Ammiuutyaa KosjeOaHMs
A=0.05 m.

[Inockas 37€eKTpOMarHuTHas BOJIHA PACIIPOCTPAHSETCS B BAKyyMe. AMIUIUTY 1a
HaNpPsHKEHHOCTHU JICKTPUYECKOTO MO BOJIHBL £, = 50 mB/m. Halitu ammumaty iy
HANPsSKEHHOCTH MarHUTHOTO TIOJIS.

B oaHOopomHO# wu30TpomHOM cpene ¢ £ = 3 W =1 pacnpocTpaHsieTcs IIOCKast
SJICKTPOMArHuTHasd BOJIHA. AMH.HI/ITYI[a HAIMPSPKCHHOCTU 3JICKTPUUCCKOT'O ITOJIA BOJIHBI Em
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91.

92.

93.

94.

95.

96.

97.

98.

99.

= 10 B/m. Halitu amMrumaTyly HanmpspKEHHOCTH MarHMTHOTO TOJIA M (ha30BYIO CKOPOCTH
BOJIHBI

B ompite lOnra Ha mytd omHOTO W3 WHTEPPEPUPYIOMUX JIyded MoMemnianach
NEePHEHANKYIISIPHO 3TOMY JIydy TOHKasi CTEKJISIHHAs TJIaCTUHKA C TIOKa3aTesleM TOMJICHUS
n = 1,5, BCIeACTBUE 4YE€ro LEHTpalbHAas CBETJIasg I0JI0CAa CMEUIAIAch B IOJOKEHHE,
NepPBOHAYAILHO 3aHMMAEeMO€ TSATON CBETIION MOJIOCOi (HE cuuTas IeHTpaIbHON). JnmuHa
BOJIHBI Majatomero ceeta A = 0,5 yxm. OnpenenuTs TOMMMHY d TUTACTHHKH.

Ha ToscTy10 CTEKIIIHHYIO INIACTUHKY HAHECEH TOHKUU CJIOM IIPO3PAYHOrO BELIECTBA C
nokasarenem npenomieHuss n = 1.3. [lmacTuHka oOcCBelIeHA MapauIebHBIM ITyYKOM
MOHOXPOMATHYECKOTO CBETa C JJIMHOW BOJHBI A = 640 nm, MagalomuyM Ha IUIACTUHKY
HOopManibHO. Kakylo MHUHUMANbHYIO TONIIMHY dmin JOIDKEH HMMETh CIIOW, 4YTOOBI
OTpaXE€HHBIN MTyYOK UMEJI HAUMEHBIIIYIO IPKOCTh?

upuna wuHTEphEpeHIMOHHONH ToJockl. Ha MBUIBHYIO IUIGHKY C TIOKa3areneM
npeiaomiieHud n = 1.3, HaXOoIAIIylOCS B BO3JyXe, MaJaeT HOPMAJIbHO MYyYOK JIy4yeu
6enoro ceera. Ilpu kakoil HauMeHbIIEH TONIMIMHE dmin TUIGHKA OTPAXKEHHBIM CBET C
nnuHOM BoJMHBI A = 0,55 mKkm OKakeTcs MaKCUMaJbHO YCHWJICHHBIM B PE3yJIbTaTe
uHTepdepeHIn?

Ha nuadparmy c kpyribiM oTBepcTHeM auameTpoM d = 4 mm manaeT HOPMAaJbHO
napauieIbHbIN My40K Jy4ell MOHOXPOMATHYECKOTO CBETa C JUIMHOW BOJHBI A=0,5mKMm.
Touka HaONIOACHHUS HAXOJIUTCS HAa OCH OTBEPCTHS Ha paccTosHuU b = 1 m OT Hero.
Ckonbpko 30H k DpeHens ykiaaapiBaeTcss B OTBepcTUU? TeMHOE WM CBeTJee MATHO
MOJTyYUTCS B IIEHTpe AU(PPaKIHMOHHONW KapTUHBI, €CIIM B MECTE€ HAOJIOICHUN TTIOMECTUTh
3KpaH?

Ha nudpakimonnyo pemeTky mnajgaeT HOpMaJIbHO MOHOXPOMATHYECKUN CBET C JIJTMHOM
BOJHBI A =410 nm. Yron A@ Mexny HarpaBlIeHUSIMA Ha MAaKCUMYMBI TIEPBOTO M BTOPOTO
nopsiakoB  paBeH 2°21'. OnpenenuTs YWCIO 7  IITPUXOB HA EAUHULY JUIMHBI
T (HPaKITMOHHON PEIICTKH.

Ha nmudpakunonnyio pemierky, conepxayto 7 = 400 mtpuxoB Ha 1 mm, manaer
HOPMaJIbHO MOHOXPOMAaTHYECKHUH CBET ¢ JNIMHOW BOHBI A = 0,6 mxm. HaliTu oOmee
ynciio N 1upakiiMOHHBIX MAKCUMYMOB, KOTOPbIE Aa€T 3Ta pemerka. OnpenenuTb yroi
@ nudpakiuy, COOTBETCTBYIOMINI TOCTIETHEMY MAKCUMYMY .

Kaxkoit HauMeHbIelt pa3pernaroniei cruiioi R 1omkHa 00manath qudpakimoHHas
pelieTka, YTo0bl C €€ MOMOIIBI0 MOXKHO ObUIO pa3pelIuTh JBE CIEKTPAIbHbIEC TUHUH
Ky ¢ [utnHaMu BOJH A; = 578 um u A2 = 580 um? Kaxkoe Hanmensbiee ynucio N
MITPUXOB JJOJKHA UMETh 3Ta PEIIeTKa, YTOOBI pa3pelieHre ObIJI0 BOSMOKHO B CIIEKTPE
BTOPOTO Mopsiaka?

Crenenp noaspusauu P 4acTUYHO NOJIPU30BaHHOTO cBeTa cocrasiuseT 0,75.
Onpenenuts OTHOILIEHUE MAKCUMAJIbHOM HHTEHCUBHOCTH [qx CBETA, MPOITYCKAEMOTO
AQHAIIM3aTOPOM, K MUHUMAIBHOU /.

Yron a mexay mIOCKOCTSMH MPOITYyCKaHUs MOJsIpu3aTopoB paBeH S0°. EcTrecTBeHHBIM
CBET, IPOXO/Is Yepe3 TaKylo chucTeMy, ociadnsercs B n = § pa3s. [IpeneOperas notepeit
CBETa IIPU OTPAKEHHUH, ONPENIENUTh KOI()(UIIUEHT k TIOTITIOUICHUS CBETA B TOJSAPOHIAX.

100. VYron bprocrepa &g pu majiecHUU CBETa U3 BO3/lyXa Ha KPUCTAIT KAMEHHOM COJU

101.

paBeH 57°. OnpenenuTb CKOPOCTh CBETA U B 3TOM KpHUCTALIE.
KoadduumenT nornomieHns HEKOTOPOTo BEIIECTBA TSI MOHOXPOMATHYECKOTO
CBETa ONPEeESICHHON JJIUHBI BOJIHBI @ = 0,1 em . OnpenenuTh TOJIIIMHY X BEIIECTBA,
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KOTOpasi HeoOXouMa Jtsl ociabiieHust cBeTa B & = 2 pasa. [lotepu Ha oTpakeHHE CBETa
HC YUUTLIBATD.

Pa3nea 4. TepMoanHaMuKa U MOJICKYJISIpHAsA (PU3HKA

102. N3oxopuueckuii, n300apuyeCcKuii, U30TEPMUUYECKHM, aTHa0aTHICCKUN TTPOIIECCHI
B ujeanbHbIX ra3ax. [IpeobpazoBanHue TEMIOTH B MEXaHUYECKYIO paboTYy.
103. BuyTpennsist aneprus tena. BHyTpeHHsIs SHEprus UeaqibHOTro rasa.

TermoeMkocTh. TenmoeMKoCcTh TBEpbIX Teil. 3akoH J[romonra u I1Tu.

104. OOparumbie W HeoOpaTuMmble Tporecchl. IlepBoe Hadamo TEpMOIUHAMUKH.
TennoemkocTs. YpaBHeHue Maitepa.

105. TepmonuHamuueckoe  paBHOBecHMe M TeMmieparypa. HyneBoe — Hauano
TEPMOAMHAMMKHN. DMIMPUYECKas TeMIlepaTypHas mkana. KBasucrtaTuuecknue mpoLeccsl.
YpaBHEHHE COCTOSIHUS B TEPMOJIUHAMUKE.

106. OO6parumbie 1 HEOOpaTUMBbIE MpoIlecchl. BTopoe Havano TepmoauHamMuku. [k
Kapno. DOutponus.

107. Hasnenue ra3za ¢ Touku 3peHusi MKT. CBs3b TEMIIOEMKOCTH C YUCIOM CTEIEHEH
CBOOO/IBI MOJIEKYJI ra3a.

108. Makpo- u  MuKpococTosiHUsS.  CTaTUCTMYECKHMI BE€C W BEPOATHOCTh
MakpococTOssHUA. Pa30Boe IPOCTPAHCTBO.

109. Pacnipenenenrie MakcBenia MOJIEKYJT HeaidbHOTO Ta3a. HamOosiee BeposTHas,

CpedHssI Y CpeOHEKBAaJpaTU4YHAas CKOPOCTU. OKCHEPUMEHTAIbHOE OOOCHOBaHUE
pactpezenenus Makcseia.

110. Pacnipenenenne bonbmana n 6apomerpudeckas hopmyIa.

111. Yucao CTONKHOBEHUH M JUIMHA CBOOOTHOIO Mpodera MOJIEKyJ HIeaJbHOro rasa.
Omnupuyeckue ypaBHeHusi nepeHoca: Puka, Dypre um Hprorona. Pemakcanus k
cOCTOsIHUIO paBHOBecus. CpenHee YuciIo CTOJIKHOBEHUN

3anaum k pasneny 4

112. Omun rpamMMm remusi Obm Harper Ha 100°C mpu MOCTOSIHHOM JaBIICHHH.
Onpenenuth KOJUYECTBO TEIJIOTHI, IE€pPelIaHHOE Tra3zy, paboTy pacHIMpeHuss u
IIpHUpalleHUE BHYTPEHHEN SHEPTUHU ra3a.

113. VYTIeKucaslid ra3 pacIMpseTcs MPU MOCTOSTHHOM JaBieHuu. Onpeaenuts padboTy
pacimpenus, eciu rasy nepenaso 4,2-10° o TenmnoTsL.

114. a3, 3aunmaBimmii 06weM 11 7 o naeiaenuem 10° [Ta 6wt M300apUYECKU HarpeT
ot 20°C 10 100°C. Onpenenuts paboTy paclIMpeHus.

115. B 6amnone emkocTeio 24 1 HaxoauTcst Bogopon nipu Ttemmeparype 15°C. Tlocne
TOTO KaK 4acTh BOJOPOa U3PACX0I0BAIIH, JABICHUE B OA/NIOHE MOHU3WIIOCH Ha 4-10°Ia.
Kakoe xonmuaecTBO Bo10po/1a ObIIIO U3PACcX00BAHO?

116. Haiitn m3MeHeHWe SHTPONUU TPU H300apUUECKOM pacIIMpeHuH 4 2 a3ora OT
o0béMa 5 71 10 06BEMa 9 .

117. Onpenenuth TEMIIEpAaTypy Ta3za, €CIM CpPeaHAs KUHETUYeCKas DSHEPrus
TMOCTYHATeIBHOTO JABUAKEHUS ero Mosiekyn 1,6-107" [oc.

118. Kaxkast mons Monexysn kuciaopoaa o0jagaeT CKOPOCTIMHU, JISKAIUMHA B HHTEpBAJIe
otr 910 1o 911 m/cex, ecniu Temmneparypa raza 400°K?

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

JETUT BEPTOJIET, €CJIM Ha B3JIETHOW IMUIOImaaKe OapoMeTp mokasweBan 750 mm pm. cm.?
TeMneparypy Bo3ayxa CUUTaTh HEM3MEHHOU U paBHO 17°C.
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Pa3nes 5. KBantoBasi puszuka

120. TemoBoe n3iydyeHue U itoMUHecHeHIUsA. ClIeKTpalbHbIE XapaKTEPUCTUKU
TeII0OBOTO M3iydeHus. 3akoHbl Kupxroda, Credana-bonbiimana 1 3aKoH CMeIIEHUS
Buna. AGCOTIOTHO YepHOE TETO.

121. ®dopmyna Penes-/[xunca n «ynprpaduoneroBas katactpoda». ['mmoresa
kBaHTOB. @opmyia [lnanka. KBantoBOE 00BsICHEHHE 3aKOHOB TEILJIOBOTO U3TYUYCHHUS.
KopmyckynsipHO-BOJIHOBOM yaivi3M CBETa.

122. dotoadp ekt u 3 dext Komnrona. YpaBHenue DitHiTeitna aus porospdexra.
123. OnbiT bote. TopmosHoe uznyuenue. ['mnoresa ae bpoitnsa. OnbiTel J[3BUccoHa u
Ixepmepa. udpakuust mukpodactuil. [Ipuniun HeonpeneneHHocTH [ eiizenoepra.

124. BonnoBas GyHKIHS, €€ CTaTUCTHYECKUI CMBICI U YCIIOBHUS, KOTOPBHIM OHA

JIOJKHA y0BJIETBOPSTh.
125. CraunoHapHoe U HecTaumoHapHoe ypaBHeHue lllpenunrepa.
126. KBanTOBas yacTuia B OJHOMEPHOIN NOTEHIHMAIBHOM siMe. OTHOMEPHBIN
NOTEHLUAIBHBIN TIOpOT U Oapbep.
127. CocTrositHue MUKPOYACTHIIbI B KBAHTOBON MexaHuke. [IoHsiTuEe 0 BRIpOXKIeHUN
SHEPreTUYECKUX YPOBHEM.
128. IlpencraBienue Gpu3nmuecKuX BEeIUYHH oneparopamu. OnepaTopsl KOOpIUHAT,
UMITyJIbCA, MOMEHTA UMITYJIbCa, TOTEHIINAIbHOW U KHHETUYECKON IHEPTHH.
129. Craunonapnoe ypaBHenue lllpeaunrepa s aroma Bogopoa. BonHossie
¢byHKIMM 1 KBaHTOBBIE uncia. [IpaBuiia or0opa A KBAHTOBBIX IEPEXOJIOB.
130. CoOCTBEeHHBII MEXaHUYECKU 1 MarHUTHBI MOMEHTHI 3JIEKTpOHa B arome. OmbIT
[lITepna u I'epnaxa.
131. Cnun-opburanbHoe B3auMoeicTBre. ToOHKask CTPYKTypa aTOMHBIX CIIEKTPOB.
132.  CtpoeHue aTOMOB M MEPUOIUYECKAS CUCTEMA XUMHYECKHUX 3eMeHToB J[. 1
Mengeneesa. [lopsaok 3anoaHEHUS JEKTPOHHBIX 000JIOYEK.
133. BekTopHast MOZEIb MHOTO3JIEKTPOHHOTO aToMa. THUIIbI CBSI3EH.
XapakTepucTUUECKHE CIIEKTPhI AaTOMOB.

3anaum k pasaeny 5

134. Haiitn yacToTy v cBeTa, BBIPBHIBAIOIIETO U3 METaJjIa AIEKTPOHBI, KOTOPhIE
MOJTHOCTBIO 3aJIEP’KUBAIOTCS PA3HOCTHIO MOTEHIMANIOB 1 =3 B, ecnu GoTodPdhexT
HAYMHAETCS TIPU JUTMHE BOJHEI cBeTa A = 0,5 MKM.

135. B pesynbrare a¢dexra Komnrona ¢hoton ¢ aueprueit € = 1,02 M»>B paccesics Ha
CBOOOJTHOM 2JIEKTPOHE Ha yron & = 150°. OnpeaenuTts SHEPTHIO &' paccessHHOTO (hOTOHA
Y KHHETUYECKYIO SHEPTuio 1 3JIEKTPOHA OTAaYu

136. [IpoToH obmamaeT KUHETUUECKOU dHEPTHEH T, paBHOW SHEPTHH MTOKOS Eo.
Onpenenutpb, BO CKOJIBKO Pa3 U3MEHUTCS JJIMHA BOJIHBI A e bpoiins nmpoToHa, eciu ero
KMHETHYECKasi YHEPTUs YBETUYUTCS B n = 3 pasa.
137. .YacTtuma B MOTEHIIMATBHOM SIIIUKE ITUPUHON | HAXOIUTCS B HU3IIEM
BO30YKJIEHHOM COCTOSTHIH. ONpeaeTnTh BEPOSATHOCTh HAXOXKICHHS YaCTHUIIBI B
untepsaie ot 0 mo 1/2.
138. Yacrtuma B MOTEHIMAIBLHOM SIIUKE MIUPUHOM | HAXOAUTCS BO BTOPOM
BO30Y>KIEHHOM COCTOSTHUU. ONpeenuTh BEPOSTHOCTh HAXO0K/IEHUS YaCTUIIbI B
UHTEpBaJIe OT 1/3, paBHOYAAaJI€HHOM OT CTEHOK.
139.  JIWMHBI BOJIH KOMITOHEHT KEJITOTrO0 JIy0JieTa pe30HAHCHOM JIMHUK HATPUS,
oOycnoBienHoro nepexoaom 3P-3S, pasast 589,00 u 589,56 um. Halitu Bennunny
pacuemienust 3P-repma B 3B.
140. Brimucarhb cekTpanbHble 0003HAUSHHSI TEPMOB aTOMa BOJIOPOJIA, SIEKTPOH
KOTOPOT'0 HaXOJIUTCSI B COCTOSIHUHM C TJIABHBIM KBAaHTOBBIM YHCIIOM N=3.
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141. CKoJIBKO M KaKH€ 3HAYEHUsI KBAHTOBOTO YKCIIa J] MOKET UMETh aTOM B COCTOSIHUM
C KBaHTOBBIMHU 4MclIaMu S ¥ L, paBHbIMU COOTBETCTBEHHO 2 11 3 ?

142. OnpenenuTh OTHOIICHHE ITTUHBI BOJHBI A; Jie Bpoiisis mpoToHa K IJTHHE BOJTHBI
A2 ne bpoins a-uacmuysl, IpoLIEANINX OJUHAKOBYIO YCKOPSIOIIYIO Pa3HOCTh
norennuanos U =11B.

143. OrnpenenuTh OTHOIICHHE ITTUHBI BOJHBI A; 7i¢ Bpoiisis mpoToHa K IJTMHE BOJIHBI
A2 ne bpoins q-uacmuysl, TPOMIEANINX OJUHAKOBYIO YCKOPSIOIIYIO Pa3HOCTh
norennuanos U =11B.

144. CpenHee BpeMs KU3HHU aTOMa B BO30YK1eHHOM cocTostHun At ~ 1078 c. Tlpn
Nepexo/ie aToMa B HOPMaIbHOE COCTOSTHUE HCITYCKAeTCsl (POTOH, CPETHSISI ITTIHA BOJTHBI
(4) xotoporo paBHa 400 xm. OTIEHUTH €CTECTBEHHYIO MUPUHY AA H3TydaeMoit
CIEKTPAJIbHOM JIMHUM, €CJIU HE IPOUCXOIUT €€ YIIUPEHHUS 3a CUET APYTUX IPOLECCOB.

145. MOHO3HEPreTUYECKUN ITy4OK 3JIEKTPOHOB, IIPOLIEANINX YCKOPSIOUIYI0 Pa3HOCTh
noTteHimanoB U = 20 kB, BbICBeUnBaeT B ICHTPE YKpaHa AIEKTPOHHOIYUEBOU TPYOKH,
JuHA KoTopoit [ = 0,5 m, natHo pamuycoM 7 = 107 cu. Tlob3ysach COOTHOIIEHHEM
HEONPEIEIEHHOCTEH, ONPEAEIIUTh, BO CKOJIBKO Pa3 HEONPEAEIEHHOCTh Ax KOOPAUHATEI
AIIEKTPOHA HA DKpaHE B HAMIPABJICHUH, TIEPIICHIUKYIIPHOM OCH TPYOKH, MEHBIIIE
panuyca r nsTHa.

146. Haiitu nocrosanayto [1nanka /4, eciivi U3BECTHO, UTO JIEKTPOHBI, BEIPHIBACMbIC U3
MeTaJljla CBETOM C JITMHOW BOJIHBI A; = 3,6 MKM, TIOJIHOCTHIO 33JICPKUBAIOTCS PA3HOCTHIO
MOTEHITMAIOB #; =6,6 B, a BBIpbIBa€MbIE CBETOM C JUIMHOW BOJHBI A2 = (0,65 mxm —
pPa3HOCTHIO MOTEHIIUAIOB U2 = 16,5 B.

147. Haiitu yacToTy Vv CBETa, BBIPHIBAIOIIETO U3 METaJlIa dJIEKTPOHBL, KOTOPBIE
MOJTHOCTBIO 33/ICPKUBAIOTCS Pa3HOCTHIO MOTEHIUANOB u =3 B, eciiu poTodrhdexT
HAYMHAETCS TIPH JUTHHE BOJIHBI cBeTa A = 0,5 MKM.

Pazgen 6. OcHoBbI pU3MKH sIAPA M DJIEeMEHTAPHBIX YaCTHII.

148. Crtpoenune aToMHOTO sipa. SmepHbie cuitbl. DHEPTUs CBA3U sapa. Jlepext macchl.
149. PagnoakTHUBHOCTE.

150. Snepusle peakuuu. Peaknuu feseHys U CUHTE3a.

151. OnemeHTapHble yacTUIbl. Kitaccudukanms snemMeHTapHbIX yacTull. [IpeBparienne

qaCTHII. 3aKOHEBI COXpPaHCHUA B MUPC 3JICMCHTAPHBIX YaCTHUII.

3apaum k pasaeay 6

152. Ha3zoBute cumBoarueckue 0603Ha4eHUS sI€p U30TOMOB BOAOPO/IA U HA30BUTE
uX.

153. Ucnons3yst cooTHomenne Z=A/2, KOTopoe CIpaBeUIMBO JUIsi MHOTHX JIETKUX
A1ep, ONPEAETUTh CPETHIOI 00BEMHYIO IIJIOTHOCTH 3apsja Aapa.

154. Sapo Gepunnus 4'Be 3axBaTuiio 35ekTpoH u3 K-o6onouku aroma. Kakoe sapo
obpasoBaiiock B pe3ynbTaTe K-3axBara.?

155. JlBa siapa renus 2*He cIuauch B 0HO SAPO, ¥ HPU 3TOM ObLT BHIOPOILEH TPOTOH.

VYkaxuTe sSApo KaKoro 3JIeMeHTa 00pa3oBajoch B Pe3yJIbTaTe TAKOTO MPEBPAILCHHS.

IIpu cpade »5Kk3amMeHa, CTYJIEHT TOJy4yaeT JBa BONpoca M 3aJady U3 TMEpeyHs,

MMPUBCACHHOI'O BBIIIC.

Bpemst moaroToBku CTyIeHTa K yCTHOMY OTBETY Ha BOIIPOCHI - 110 45 MUH.
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4. Meroanyeckue MaTepHaJIbl I ONpeaesieHUs] MPOLEAYP OLEHUBAHUSI 3HAHUIA,
YMEeHHIl 1 HABBIKOB, XapaAKTePU3YIOIIUX dTanbl GOPMUPOBAHNUS KOMIIETEHIMIA.

HpOMe)KyTO‘IHaH arrecragud 10 JUCHUILNIMHE TPOBOAUTCA B COOTBCTCTBUU C
tpeboBanusmu CTIT CTO CITOI' TU(TY) 016-2015. KC YK/IB Ilopsiiok npoBeaeHUs 3a4€TOB U
HK3aMEHOB.
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