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1. Hepeqenb INIAHUPYEMBIX PE3YyJbTATOB Oﬁy‘leHI/Iﬂ o AUCHHUIIMHE, COOTHECEHHBLIX C IUIAHUPYEMBIMH pe3yJibTaTaMH OCBOCHUHA

00pa3oBaTeJIbHOM POrPAMMBI.

B pesynbrare 1i1st ocBoeHUs 00pa3oBaTeIbHOM MporpaMMbl OakagaBpuaTa 00yJaroUIHics JOKEH OBIAAETh CIEAYIONMMHU Pe3yIbTaTaMu

o0yueHus 0 AUCITUTUIHHE:

Kox 1 naumenosanue HanmenoBanue unaukaropa JleckpunTopsl
obuienpodheccnoHanbHOM JOCTHKCHUST  001IenpodecCHOHaTbHBIX
KOMIIETEHITUU KOMIIETEHIIUUA
OIIK-1.

3HaTh:

CriocobeH IpUMEHSTH - OCHOBHBIE (PU3UYECKUE BETUYNHBI U PU3NUECKIE KOHCTAHTBI, UX
C€CTECTBCHHOHAYYHBIC 1 OTIpe/IeNICHUE, CMBICII, CIIOCOOBI M TUHUIIBI UX u3MepeHus (3H-1);
OOIICHHKCHEPHBIC SHAHHSL, - OCHOBHBIE 3aKOHBI (PU3UKHU, OMUCHIBAIOIINE (PU3UUECKUE SBICHUS U
METO/Ibl MaTeMaTH4ecKoro aHanusa | OI1K-1.4.

U MOJCIMPOBAHHUA B
HpO(beCCHOHaHLHOﬁ ACATCIIBbHOCTH,

Hcnons3oBanne GU3MYECKUX 3aKOHOB U
cBOEH

NPUHIIAIIOB B
po(hecCuOHATIbHON NESATENbHOCTH.

MIPOLIECCHI; OTPAaHUYECHUS MPUMEHEHHUS 3aKOHOB, OO0JIACTH MPUIIOKEHUS
3aKOHOB (DU3HMKH B IPAKTUUECKO# nesitenbHocTH (3H-2);

Ymersn

- TpOaHAJU3UPOBATH YCIOBHS MPOTEKAHUs (PU3UUCCKOTO Mmpolecca u
BBISIBJISICT 3aKOHOMepHOCTH. (Y-1)

- OOBSCHUTH SBJICHHUE WJIHM MPOIIECC HA OCHOBE (M3MUYECKUX 3aKOHOB
(V-2);

Baagers HaBbIKAMM:

- WCIIOJIb30BAaHUSI ~ OCHOBHBIX  OOIIE(U3UIECKUX

MPUHIIMIIOB B BAKHEUIIIMX MPAKTUUECKHUX npuioxeHusx (H-1)

3aKOHOB n




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

Bb1.0.07 ®usuka

Mecto aucuumindabl B OOIL.  Jlucummmaa «®uszuka» OTHOCUTCA K 00S3aTelIbHOM
gactu® Broka 1 «/{uCIUIIMHEB 06pa30BaTeIbHOI IPOrPaMMbl aKaNaBpHAaTa.
Uzyuaercs: B 3a04HOM (hopme oOyueHus: - Ha IEPBOM Kypce, BO BTOPOM CEMECTPE;
¥ Ha BTOPOM KypCe B TPETHEM U UETBEPTOM CEMECTPax CeMecTpe,Z.
O6beM JUCIMILUIMHBI cocTaBseT 8 3.¢.°3

du3uka Cco37AaeT YHHUBEPCATbHYIO 0a3y uisi H3ydeHHs o0menpodeccuoHabHBIX |
CHEIUANIbHBIX JUCIUILINH, 3aKIaAbIBaeT PYHIAMEHT MOCIEIYIONEero 00y4eHus B MarucTparype,
acnupantype. OHa 1aéT menpHOe MPeACTaBlIeHUE 0 PU3NYECKUX 3aKOHAX OKPYIKAIOIIEro MHUpa B
UX €TUHCTBE M B3aMMOCBSI3U, BOOPYKaeT OakanaBpOB HEOOXOJMMBIMU 3HAHUSMU AJI PELICHUS
Hay4YHO-TEXHUYECKHUX 3a7a4 B TEOPETUUECKUX U MPUKIIATHBIX aCIIeKTaxX.

B MeronuyeckoM ruiaHe AUCHMILTAHA OMUPAETCS Ha 3HAHUS MO (U3MKe, TOTy4YeHHbIC B
mkosie. OcBoeHne Kypca (GHU3UKM HEOOXOAMMO Kak TMpEeAUIeCTBYIOIIEE I psaa IPYrux
TUCIHUIUIMH: (u3nYecKkass XHUMHUSA, aHAJUTHUYECKas XUMHUS U (PU3UKO-XUMHUYECKHE METObI
aHajmn3a, MPUKIJIAIHAsS MEXaHUKa, SJICKTPOTEXHUKA U MPOMBIILJICHHAS 3JIEKTPOHUKA, TIPOIIECCHI U
arnmnapaThl XMUMUYECKOM TEXHOJOTUHU, KOJUIOUIHAS XUMUS, KPUCTATUIOXUMHUS ..

®opmbl  npoBegenusi 3aHATHIL.* CHCTEMATH3UPOBAHHBIE OCHOBBI  JUCIMILIMHBI

U3NIATalOTCsl Ha 3aHATUSAX JIEKIMOHHOTrO THMHa. [lodydeHHble 3HAHMS 3aKpEIUISIIOTCS Ha
1a00paTOPHBIX U MPAKTHUECKUX 3aHATHAX. J{JIs1 TEKyIIero KOHTPOJIs YCIIeBaeMOCTH TTPOBOISATCS
TEOPETUYECKHE KOJUIOKBUYMBI U  KOHTpOJbHble paborel. CamocTtositenbHas pabota
npeaycMaTpuBaeT paboTy ¢ yueOHO-METOUYECKUM OOeCIieYeHuEeM AUCITUIUIMHBI, BBITIOJTHEHUE
JIOMAIITHUX 3a/IaHuH, COCTaBJICHUE OTYETOB K TAOOPATOPHBIM paboTaM.

DopMa NPOMEKYTOYHON ATTECTALMH - DK3aMEH.
Kparkoe cogepkanue JUCHUIINHBI:
Paznen 1 -MexaHuka.
Paznen 2 -OnexkTpomMarHeTusm.
Paznen 3 -KoneGanus u BonHbl. BoaHOBas onTuka.
Paznen 4 - ®uzndeckas TepMOIMHAMHKA.
Paznen 5 -KBantoBas ¢gusuka.
Paznen 6 -OcHOBBI pU3MKH s]ipa U FIEMEHTAPHBIX YaCTHII.
Pe3yabTaT M3y4yeHMs AMCHUILUIMHBI: ¢HOPMUPOBAHHOCTH YacTu KomrereHuun OIIK -1.

! Onpenensercs yueOHBIM MIaHOM
2 Onpenensiercst y4eOHBIM TUIAHOM
% Onpenensercss yueOHBIM TIIAHOM
4 Onpenensiercs yueOupM mianom u PITJ]



3. O0beM JUCHUIIIMHBI.

Bun yueOHOM padOTHI Beero,

v p 3E/akanem. gacoB

OO0mas Tpy10eMKOCTh THCIUILTHHBI 8/288

(3a4ETHBIX EAUHUIY aKaIEMUYECKHX YaCOB)

KonTakTHasi pa6oTa ¢ npenoaaBarejiem: 32
3aHATHUSA JIEKIIMOHHOI'O TUIIA 12
3aHATHUS CEMUHAPCKOTO TUIIA, B T.4. 20

CEMUHApPBI, IPAKTUICCKUE 3aHATHUS 12
nabopaTopHbIE pPabOTHI 8

kypcoBoe npoektupoBanue (KP wmum KIT)

KCP 4

Jpyrye BUJbl KOHTAaKTHON paboThI

CamocrosiTenbHas paboTa 238

®opwma tekymiero kourpois (Kp, pedpepar, PI'P, acce) Kp(5)

®opma npomexyTouHoii arrecrauuu (KP, KII, 3auer, s3x3amen)
2 Jk3amena (18)

4. Conep:kaHue QM CHUTIINHBI.

4.1. Pa3zgennl AUCHUININHBLI 1 BUABI 3aHATHIA.

3aHsaTus
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1. MexaHuka. 16 8 10 10
OIIK-1
2. DJIEKTPOMArHETU3M. 16 10 8 10 | OIIK-1
3. duznyeckas TEpMOJIMHAMUKA. 4 3 OIIK-1
4. Konebanus u Boaubl. BoHoBas onruka. 8 16 10 10 | OIIK-1
S. KBanToBas ¢usuka. 8 18 8 10 | OIIK-1
6. OcHOBBI (DU3HKH s1/1pa U SJIEMEHTAPHBIX 2 2 3 OIIK-1
YaCTHII.




4.2 OcBoeHHe KOMIETEHIIUI pa3aeJaMu T CHHILIHHBI

Ne Kon nnaukaropos
w/n JOCTHKEHUA HanmeHnoBanue pasziena JUCHUIIIUHBI
KOMIIETEHIIUU
1. | OIIK-1.4, MexaHuka.
2. DIEKTPOMArHETU3M.
OIIK-1.4

3. | OIIK-1.4 dusnueckas TEpPMOJMHAMUKA.

4, | OIIK-1.4 Kone6anus u Bonnbl. BoHoBas onrtuka.

5. | OIIK-1.4 KBanToBas ¢usuka.

6. | OIIK-1.4 OcHOBBI (PU3HKH s1/1pa U 3IEMEHTAPHBIX YaCTHLI.

4.3. 3aHsATHS JEKIIHOHHOTO THIIA.

No HaumenoBanue tembl O6wbeM, | UnHoBarmonHas
pasnena U KpaTKOoe COJIEPKAHUE 3aHATUSL aKas. dbopma
JUCLUTUIUHBI Yackl
1 Mexanuka 2 Caaiia-

Kunemaruka. OcHOBHbBIE KHHEMAaTHYECKHE npe3eHTanMs-

I)flapaKTepI/ICTI/IKI/I KPHUBOJMHCUHOT'O JABHXCHUS. prlIHOBaﬂ
opMalbHOE M TaHICHLIHUAJIBHOE CKOpEHHE.

KI/IECM&TI/IK& BpalIaTeIbHOrO ;BI/I)KGHI/IH. s AHCIY CCHs

Hunamuka. MHepumanbHble CUCTEMbI OTcueTa. 3aKOHBI

Herotona. IloHsATHS MMIyJbCa U MOMEHTA HUMILYJIbCa

MaTepHaJbHOM TOYKM M CHCTEMbl MaTepUalIbHBIX

TOYEK. 3aKOHBI COXpaHCHHUA HUMITyJiIbCa W MOMCHTA

umnyibca. [loHsATHE MOTeHIHATbHONW PHEPruH. 3aKOH

COXpaHEHHUsI MEXaHU4YECKOH SHEPTUH.

2 TepMoauHaMUKa ¥ MoJeKyJsipHas ¢pu3uka. [lepsoe | 2 Caaiin-
Ha4yaJIo TEPMOJAUHAMUKHU. TeII0EMKOCTb. Y paBHEHNE npe3eHTaAlUs-
Maiiepa. I/IsoxopvmquKEﬁ, 1/13063p1:1qec1<1/1171, rpynnosas
M30TEPMUYECKUH, aaadaTHIECKU IPOLECChl B
Mneanime ra3ax’. l'lllpeo6pa3OBaH1/1e TI;H];IIOTI)I B AHCKycens
MexaHndeckyto padoty. Lukn Kapno u ero
K03(pPULIMEHT MOJIE3HOT0 ACHCTBHUA. DHTPOIIHSL.

MonekynsipHO-KMHeTHUeCcKas Teopus. JlaBiaeHue rasza ¢
touku 3peHust MKT. CBsi3b TENI0€MKOCTH € YHCIOM
CTerneHel cBo0O bl MoJIeKy I rasa. Pacnpenenenue
MakcBeia MOJIEKYJI HACAIBHOTO Ta3a.

3 DJ1eKTPOMATHETU3M. DJIEKTPOCTATUKA H 2 Chaaiin-
TMOCTOSTHHBII TOK npe3eHTanus-
3akoH Kysona. HanpsokeHHOCTh U OTEHIIHAI rpynmnosas
3IEKTPOCTaTHIECKOro nous. TeopeMa 0 HUPKyJIALHHY. AHRCKYyCCHH
Teopema ["aycca B unTerpansHoi popme u ee
NPUMEHEHHE JUIS pacueTa JIEKTPUIECKUX MOJEH.

DeKTprUecKoe 1moJie TUNos. J{Mnonb Bo BHEITHEM




aJeKTprudeckoM mosne. [I[poBOJHUKH B 3JIEKTPUUECKOM
nosie. PaBHOBecue 3apsaa0B B mpoBoaHNKe. OCHOBHAsS
3a/1aya 3JEKTPOCTATUKU IPOBOAHUKOB. EMKOCTH
MIPOBOJHUKOB U KOHJEHCATOPOB. DHEPTUA
3apsiKEeHHOro koHaeHcaropa. [locTosHHbBIN
aneKTpudeckuit Tok. Cuia U IIOTHOCTH TOKA.
YpaBHeHHE HENPEPHIBHOCTH ISl TUIOTHOCTH TOKA.
3akon OMa B MHTErpasibHOM U auddepeHianpHom
¢dopmax. 3akon J[xoymns -JleHna. DIeKTpoAaBIOKyIIas
cria ucTouHuKa Toka. [IpaBmina Kupxroga.

DJieKTpoMarHeTu3sM. MarautHoe nose. 3akoH buro- Caaiin-
Cagapa-Jlamutaca. 3axkon Ammepa. Cuna Jloperma npe3eHTanus-
JIBr>KeHHe 3apsKEHHBIX YaCTHIL B DJIEKTPUUECKOM U rpynnopas
MarHMTHOM I10JIe. DJIEKTPOMarHuTHas: MHIYKIUSA AMCKyCCHsE
Camounnykuus. Ypanenus Makcpemia.
KoJse6anusi ¥ BoJHbl. BoJiHOBasi oNITHKA: Caaiia-
IapmoHnyeckue KoneOaHus pa3TuIHON TPUPOIBL. npe3eHTaus-
OJeKTpOMarHuTHAs BOJIHA KaK PEeIICHUE YPaBHEHUH rpynmoBas
MakcBemna. CBOMCTBA 3JIEKTPOMATHUTHBIX BOJIH. AMCKYCCHsE
CKopocThb pacipoCTpaHeHus 3IEKTPOMarHUTHBIX BOJIH.
DOHeprust AIeKTPOMarHUTHBIX BOJTH. OO0BEMHAs
IUIOTHOCTB 3HEPTHH JIEKTPOMAarHUTHOT o 1ojisi. Bexrop
Ymosa — [loliHTHUHTa. DNEKTpOMarHuTHas IpUpoIa
CBETOBBIX BOJIH. MHTepdhepenuus BoaH. Audpakuus
BouH. [Ipuamun [rolirenca-®penens. JudpaxinmonHas
pelreTka Kak CreKTpalbHbId mprudop. Popma u
CTEMeHb MOJIAPU3ALIY MOHOXPOMATUYECKIX BOJIH.
Onrtuyeckas anu3oTponus. J{BymydenpenoMieHue.
. -

KBantoBas ¢puzuka. KBaHToBbIE CBOlicTBa Caaiin

Npe3eHTaAnusA-
3JeKTPOMATrHUTHOTO M3JIy4eHHs. TerioBoe

rpynnoBasi
M3y4YeHHe U JJIoMuHecHeHIus. CrieKTpanbHble

AUCKYyCCHA

XapaKTePUCTUKU TEIUIOBOTO M3JTyYeHHUs. 3aKOHBI
Kupxroda, Credana-bonbiiMana u 3aK0H CMEIICHHUS
Buna. A6comotHo uepHOe Teno. Dopmyna Penes-
JxuHca u «ynpTpaduoneToBas karactpoday.
I'umotesa kBauTOB. @opmyina [Inanka. KBantoBoe
00BSICHEHHE 3aKOHOB TEIUIOBOT'O M3JTyYEeHHSI.
KopmyckynsipHO-BOTHOBO# Iyaliu3M CBETa.
DotorddexTt u 3dext Komnrona. Ypasuenue
OnHiuTeiHa 11 hotodaddekra. OnsiT bote. laBnenue
cBeTa. @OTOHBI. DNEMEHTH KBAaHTOBOW MEXaHUKU
KopryckynsipHO-BOJIHOBOH Iyann3M MUKPOUYACTHI] U
€ro IKCIEePUMEHTAITFHOE OATBEPKACHNE; TIPUHITUTL
HEONpEETICHHOCTH; BOJIHOBasK QYHKLUS, €€
(bu3NUECKUil CMBICI; CTAHAAPTHBIE YCIOBUS; YCIOBHE
HOpMHpPOBKH. YpaBHeHue [IIpenunrepa, onHOMEpHBIE
KBaHTOBO-MEXaHHUECKHUE 3aauu.




4.4. 3aHATHA CEMUHAPCKOI0 TUIIA.

4.4.1. CeMuHapbl, NPAKTHYECKUE 3aHATHS.

Ne
paszena
IUACLIUIUIUHEI

HanmenoBaHue TeMEBI
" KpaTKOC COACPIKAHUC 3aHATHUA

O0BewMm,
aKaJ.
Yacel

MunoBanmonnas

hopma

1

MexaHuka. JIlunamuka. 3akoHsl  Hrprotona.  3akoH
coxpaHeHus: umnyibsca. LleHTp Macc MeXaHUYEeCKON CHCTEMBI,
3aKOH JIBW)KEHHS LIeHTpa Macc. MOMEHT uMILyJibca. MOMEHT
CHJIBL. 3aKOH COXpaHCHUS MOMEHTA MEXaHUMIECKON CHCTEMEL.

TepmoannamMuka u MoJiekyaspHas ¢usuka. Ileppoe Hayaino
TepMOJUHaMuKHU. TermnoemkocTb.  YpaBHeHue  Maiiepa.
M3oxopuueckuid, M300apHICCKUH, HM30TEPMUYECKUM,
agnabaTHYecKuii  TpOIecChl B HIEAITBHBIX  ras3ax.

h ST~ — . YY___

DyieKTpoMarneTu3M. Pabora it 3IeKTpOCTaTHIECKOTO TTOJTSL.

[ToTenuuan nonst. BeruucieHrne NOTEHUMATOB JIEKTPUUECKUX
nosiei. CBsI3b HAMPSHKEHHOCTH U MTOTEHITHAA.

Koaeb0anus 1 BoaHbl. BoanoBas ontuka. MneanbHbIin

TapMOHHYECKUH OCIDIATOpP. CI0XKEeHHEe KOIeOaH .
VYpaBHEeHHE U XapaKTEPUCTUKHU BOJH. MHTepdepeHus cBera.
Hudpakuus cera. [ndpaknnoHHas pemerka.

KBanToBasi ontuka. KBaHTOBBIE CBOIMCTBA
3NIeKTpoMarHuTHOro u3nyueHus. @oroaddexr. Kommnron-
a¢dext. DOTOHBI.

KBanToBas ¢pusuka. BoiHoBbIe cBoMcTBa yacTull. BosHa 1ie
bpoiins. Ypasuenue lllpeaunrepa. [Ipocreiiime oqHOMEpHBIE
3a/a4u.

4.3.2.

JlaGopaTopHble 3aHATHS.

Ne

pa3zaciia
JAHUCIUITIINHBI

HaumenoBanue TeMbl

Y KpaTKoe COAepyKaHNe 3aHATHS

O0beMm,

akajs.
4achl

IIpumeuanue

1

Mexanuka. Jlexyus: «OCHOBHBIE cBelleHUS 00 00paboTke
W3MEPEHUH B (PU3NUECKOM MPAKTHKYMEN

Mexanuka. Beimonmnenue gabopatopHoii paboTsI 110
MEXaHHKE

DJIeKTPOMATrHETH3M.

Brimonnenne mabopaTopHOH pabOTHI 1O 3JEKTPOCTATHKE U
IIOCTOSIHHOMY TOKY




4 Konebanus u Boauel. BollHOBas onTHKA.

Brimonnenne nabopaTopHO# pabOTHI O BOJTHOBOW OIITHKE

4.4. CamocTosITeJIbHAS PA00TA 00VIAIOINXCSH

Ne
paszeina
JIUCIIUILINHEI

[lepeuens BOMpoCoOB yis
CaMOCTOSTEJILHOTO U3yUYCHUS

O0beM,
aKaj.
Yacel

®dopma
KOHTPOJIS

1

MexaHnuka
Kunematnka. OCHOBHBIE KHHEMATUYECKUE

XapaKTepUCTUKH KPUBOJIUHEHHOTO IBHKCHHUS:
CKOpOCTh U yckopeHue. HopmansHoe u
TaHTeHLMaNbHOe ycKopeHue. KunemaTtuka
BpAIlaTENbHOTO IBHKEHUS: YTII0Basi CKOPOCTh U
YIIJIOBO€ YCKOPEHHE, UX CBSI3b C IMHEUHOU
CKOPOCTBIO M yCKOpeHHeM_JInHaMuKa.
HNHepuuanbHble CUCTEMBI OTCUETA U MIEPBBIA 3aKOH
Hsrotona. Bropoii

3akoH Herotona. Macca, umnyinec, cuna.
YpaBHEHUE JBMKEHUS MaTEPUATIbHON TOUKH.
Tpetuii 3axkoH Hpt0TOHA U 3aKOH COXpaHEHHUS
HMITyJbCa. 3AaKOH BCEMUPHOTO TArOTeHUs. CUIlbl
conpoTtusieHus. IHTerpupoBanue ypaBHEeHUMN
JBIKEHUS, POJIb HAYaJbHBIX ycaoBuil. LleHTp Macc
MEXaHWYECKOW CUCTEMBI, 3aKOH JABIKEHUS [IEHTpa
Mmacc.

MomeHT ummyJibca. MOMEHT UMITyJIbCA
MaTepUaJIbHON TOYKM M1 MOMEHT MEXaHUYECKOM
cucTeMbl. MOMEHT CUJIBL. 3aKOH COXPaHEHUs
MOMEHTa MEXAaHUYECKON CUCTEMBI. [IBHXKEHUE B
T10JI€ IIEHTPAIbHBIX CHJI.

JHeprus. Cuna, paboTa 1 TOTCHUHAIbHAS
sHeprusi. KoHcepBaTHBHBIE 1 HEKOHCEPBATHBHbIE
cuiiel. PaboTta v knHeTHYecKast SHeprust. 3aKOH
COXPAHEHUS MOIHON MEXaHUUYECKOM SHEPTHH B
I10JI€ IOTEHIUAIBHBIX CHJ. CBS3b MEXIY CHIION U
MOTEHIUAIBHON SHEPruei. I'palieHT CKaIIpHOI
hyHKIHH.

JAuHaMuKa BpamaTeJbHOr0 ABUKEHHSI.
YpaBHEHHE BpalleHHs TBEPAOTO Tea BOKPYT
3aKperuieHHoW ocu. MoMmeHT unepuuu. opmyna
[Hreitnepa. Kunerndeckas sHeprust
BpalAIOILErocs TBEPJOro Tena.

50

KonTponbHas
paborta

TepMoauHAMHMKA M MOJIEKYJIIPHO-
KHHeTHYecKas Teopus. J[aBieHue ra3za ¢ TOUKH
3penust MKT. CBs3b TEMI0EMKOCTH C YUCIOM
cTerneHel cBoOoapI MOJIEKYI Ta3a. Pactpenenenne
MaxkcBesuta MOJIEKYJT HI€aTbHOTO Ta3a.

40

KontpoibHas
pabora




DKcnepuMeHTaIbHOE 000CHOBAaHHE PACIPEACICHUS
Makcgea. Pacnpenenenue bosbiiMaHa u
OapomeTpuueckas opmyia. SBieHus nepeHoca.
Huddysust, TennonpoBogHOCTb, BHYTPEHHEE
Tperne.llepBoe HaYaI0 TEPMOAMHAMUKH.
TennoemMkocTh. YpaBHeHHue Maifepa.
Uzoxopuueckuii, nzodapuieckuii,
HU30TePMHUYECKHM, aadaTHIeCKUil MPOLECcChl B
naeanbHbIX razax. [IpeoOpazoBaHme TEIIOTH B
MexaHuueckyto padoty. Llukn KapHo u ero

KO3 QHUINEHT TOIE3HOT0 ACUCTBHSI. DHTPOIIHSI.
JaBnenue rasza ¢ Touku 3peHuss MKT. Csi3b
TEIUIOEMKOCTH C YHCIIOM CTETEHEH CBOOOIBI
MoJieKyn rasza. Pacripenenenne Makcsena
MOJIEKYJT HIeaTbHOTO Ta3a. DKCIePUMEHTAITFHOE
o0ocHOBaHUE pacupeaeneHst MakcBesua.
Pacnpenenenue bonbiimana u GapoMeTpuyieckas
dhopmyna. Ssnenus nepenoca. Auddysus,
TEIUIONPOBOTHOCTh, BHYTPEHHEE TPEHHUE.

DJIEKTPOCTATHKA M NOCTOSIHHBII TOK

3axoH Kynona. HanpskeHHOCTh M OTEHIIHAI
3NEKTPOCTaTHIECKOro Nois. Teopema o
nupkyisinuu. Teopema I'aycca B HHTErpanbHOR
dbopme U ee IpUMEHEHHE Ul pacuera
3IEKTPUUECKUX MOJNEH. DIEKTPUUECKOE MOJIE
JIUnois. Iunosias Bo BHEIIHEM 3JIEKTPUYECKOM
riosie. I IpoBOTHUKH B 3IIEKTPUUYECKOM TOJIE.
PaBHOBecue 3aps10B B IpoBogHUKE. OCHOBHAA
3aJa4a 3JIeKTPOCTATUKHU IIPOBOIHUKOB.
OKBUNOTEHIMAIBHBIE IOBEPXHOCTH U CHIIOBBIE
JIUHUH 3JIEKTPOCTATUYECKOTO OIS MEXKAY
MIPOBOJAHHUKAMHM. DJIEKTPOCTATUYECKAS 3ALUTA.
EMKOCTBh NPOBOAHHUKOB U KOHJIEHCATOPOB. DHEPTHS
3apsKEHHOT0 KOHZIEHCaTopa.

[TocTosHHBIN dnekTpruecknii Tok.Cuia u
IJIOTHOCTh TOKA. Y paBHEHHE HEMPEPHIBHOCTH IS
IJIOTHOCTH TOKa. 3akoH OMa B MHTETPaJIbHON U
muddepenunansHoi popmax. 3akon xoyns-
JleHna. DneKTpOABMXKYIIAS CHUJIa HCTOYHHUKA TOKA.
[paeuia Kupxrodga.

29

KountponbHas
paborta

DJieKTpoMarHeTusM. Maruurocratuka. Bekrop
MAarHuTHOW MHIyKIuU. 3akoH Ammepa. Cuna
JlopeHua. J[BmxeHHE 3apsIOB B JJIEKTPUUYECKHUX U
MAarHuTHBIX noiax. 3akoH buo-Caapa-Jlamnaca.
Teopema 0 HUPKYISAIUH (3aKOH TIOJTHOTO TOKA).
Teopema I"aycca.

DJIeKTPOMATHUTHASI MHAYKIHS. Y PpaBHEHUsI
MaxkcBeia. DeHoMeHOJIOTUS
3JEKTpOMAarHuTHOM uHyKuuu. ITpasuno Jlenna.
YpaBHEHNE MIEKTPOMArHUTHON WHIYKITHH.
Camounaykuus. UHAYKTUBHOCTD COJCHOUA.
Pabora o nepemMenieHnto KOHTypa ¢ TOKOM B
MAarHUTHOM I10JI€. DHEPrUsl MArHUTHOTO TTOJIA.

30
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Cucrema ypaBHeHHUH MakcBesia B HHTETpajbHON
dbopme 1 PU3NIECKHI CMBICI BXOJSIINX B HEE

ypaBHEHUI
5 Kosie6anus u Boanbl. BotnoBasi ontuka. 30 Kontponbuas
DJIeKTpOMarHuTHAS MIPUPOAA CBETOBBIX BOJIH. pabora

NnTepdepernmonHoe TojIe OT ABYX TOYEUHBIX
uctouHukoB. OnbIT KOHra. J{ndpakums BoiH.
[punnun [Notirenca-®Openens. Judpaxnus
OpeHens Ha TPOoCTEHINX mperpanax. JAudpaxims
Opayrrodepa. Judpaxaus Opayrrodepa Ha
meny. JudpakuuoHHas penieTka Kak
CIIeKTpanbHBINA Tpubdop. [lomsipru3arys BOJTH.
ITornomenue, nucnepcusi, paccesiHue CBETA.
HopwmanbHast 1 aHOManbHas AUCTIEPCHH,
paccesiHie, IOJIOIIEHUE CBETa, MOJSIPU3alUs CBETA

KpantoBasi ¢pusuka. TemioBoe U3ayyeHUe U

KonTponbHas

JIIOMHUHECIICHIIMA. CHGKTpaJ'II)HI)Ie XapaKTCPpUCTHUKHU p a60Ta

TEIUIOBOTO M3NTyueHus1. 3akoHbl Kupxroda,
Credana-bonbsiimana n 3akoH cMenienns BruHa.
AbcoumotHO uepHoe Teno. Dopmyna Penes-
JxuHCca 1 «yIpTpadroreToBas Karactpoday.
l'umotesa kBanToB. @opmymna [1nanka. Kanrosoe
00bsICHEHHE 3aKOHOB TEILUIOBOTO H3ITyUYCHHSI.
KopnyckynsapHO-BOIHOBOW Jyallu3M CBETA.
dotoaddexr n a3 dext Komnrona. Ypasuenue
OuiHmreriHa s porodddexra. Onsit bore.
Hanenue cseta. ®otonsl KopnyckynspHo-
BOJIHOBOM Ayajiu3M MUKPOYaCTHUIL U €T0
9KCHEPUMEHTAIILHOE MOATBEPKACHUE; TPUHLINI
HEOIPeIeICHHOCTH; BOJIHOBAs (DyHKIIHUS, e
(u3nUecKuil CMBICI; CTAHAAPTHBIE YCIIOBUS,;
ycJoBrUEe HOpMUPOBKH. YpaBHeHue Llpenunrepa,
OJIHOMEpHBIE KBAHTOBO-MEXaHUYECKHE 3aJauH.
OnHOMEpHBIN NOTEHIHMAIBHBIN TOPOT U Oaphep.

4.4.1. TeMbI KOHTPOJIBHBIX Pa0d0OT
Kontponbnas padora Nel :Mexanuka
KonTpossHas pabora Ne2: Tepmoounamura u MOIeKyIApHas usuxa.
KouTtposnbnas padora Ne3 Dnekmpocmamuxa u noCmosnHbll MoK
KonrponbHas pabora Ne4 Macnumocmamuxa. DnekmpomacHumnas uHoykyus. Boanosas onmuka.

KourposnbHas pabora Ne5: Keanmosgas ¢ghusuxa.

5. [lepeyeHb y4eOHO-METOAMYECKOT0 0OecneyeHus JAJIsi CAaMOCTOSITEILHOI PadoThI
00y4aoIMXCcH M0 JUCHMILIIMHE.
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Metoanyeckue yKkazaHus sl 00y4yaroImuxcs 0 OpraHu3alii caMOCTOSTEIbHON paboThI
Mo JWCIMIUIMHE, BKIIOYas IEpPeUYeHb TEM CaMOCTOSTENbHON paboThl, (OpPMBI TEKYIIEro
KOHTPOJIS 110 JMCIMIUIMHE W TPEOOBaHUS K MX BBIIOJHEHUIO Pa3MELICHbl B 3JICKTPOHHON
UH(POPMALIMOHHO-00pa30BaTEIbHOM cpene CIHOI'TU(TY) Ha caifre:
http://media.technolog.edu.ru

6. @oHX OLIEHOYHBIX CPEICTB Il MPOBEAeHUS NIPOMEKYTOUHON aTTecTAluu

CBOEBpEMEHHOE BBINOJIHEHHE OOYYAIOUIMMCS MEPOINPHITUNH TEKYIIEro KOHTPOJIS
MO3BOJIIET MPEBBICUTH (JOCTUTHYTH) MOPOTOBBIM YpOBEHb («YIOBIECTBOPUTEIHHO») OCBOCHUS
IIPEyCMOTPEHHBIX 3JIEMEHTOB KOMIIETEHLIUH.

Pe3ynprarhl NUCUMIUIMHBI CUMTAKOTCS JOCTUTHYTBIMHU, €CIM JUIsl BCEX 3JIEMEHTOB
KOMIIETEHIIMH MPEBBIIIEH (JOCTUTHYT) IOPOTOBBIH YPOBEHb OCBOCHHSI KOMIIETEHIIMM Ha JAHHOM
JTare.

[TpomerxyTouHas aTTecTanus Mo AUCHUILUIMHE IPOBOAUTCS B POpME 3K3aMEHOB.

[Ipu cnauye sk3aMeHa, CTYJIEHT MOJy4daeT TPU BOIPOCA M3 MEPEUYHs BOIPOCOB, BPEMs
MOJATOTOBKU CTYJ€HTAa K YCTHOMY OTBETY - A0 45 MuH.

[Ipumep BapraHTa BOIPOCOB HA HK3aMEHE:

Bapuant Ne 1

CpsA3b MeKIYy CHJION U MOTEeHIHATbHOI Hepruei. 'pagnenT ckanspHoii pyHKuuu.

3akon buno — Capapa — Jlanjiaca U ero npuMeHeHue K pacyéTy MATHUTHOIO MOJIA
NPSMOJIMHEITHOr 0 MPOBOAHNKA C TOKOM.

BeckoHeuHasi TMJIOCKOCTH HeceT 3apsii, PABHOMEPHO pacnpeAeJeHHbIH ¢
NoBepXHOCcTHOH mIoTHOCThIO 1 MKK1/M2 Ha HeKOTOpOM pacCTOSIHMH OT ILIOCKOCTH
napajjielibHO el pacmoJio:keH Kpyr paaumycoM 10 cm. BbIYHCIMTB NOTOK BeKTOpa

HANPSI’KEHHOCTH YJIeKTPHYECKOT0 NMOJIS Yepe3 3TOT KPYT.

@DOH/J OLIEHOUHBIX CPEJCTB MO AUCUMILINHE npeacTasieH B [Ipunoxenun Ne 1

PGSYJ'IBTaTI)I OCBOCHHUA JUCHUINIMHBI CUYHUTAKOTCA OOCTUIHYTBIMH, CCJIM [JIA BCEX
9JICMCHTOB KOMHeTeHHI/Iﬁ AOCTHUTHYT HOpOI‘OBBIfI YPOBCHb OCBOCHHUA KOMIICTCHUHWU HAa JAHHOM
OTaIl€ — OIICHKAa «y,)lOBJ'IGTBOpI/ITGJ'II)HO»S.
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7. IlepeyeHb y4eOHbIX U3aHUI, HEOOXOAMMBIX JJIS OCBOCHM S JUCUMIIIMHBI.

a) TIeyaTHbIC U3TaHUs

1.

10.

11.

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

CagenweB,l1.B. Kypc o6mieii pusmku : yaebHoe mocobue : B 4-X kH. T. 2 . DIeKTpU4IecTBO U
maraetusm / M. B. CaBenbeB. - 5-¢ uz., uchp. . - Cankr-IletepOypr, Mocksa ; Kpacaonap:
Jlanp, 2011. — 342 c. -ISBN 978-5-8114-1208-2 .

CagenneB,l.B. Kypc obmielt ¢pusuku : yaebHoe mocodue : B 4-x kH. T. 3. MonexyssipHas
¢usuka u repmonunamuka/ M. B. CaBenbes. - 5-¢ uzg., ucnp. . - Cankr-IlerepOypr, Mocksa
; Kpacuomap: Jlanp, 2011. —208 c. - ISBN 978-5-8114-1209-9.

CagenweB,l.B. Kypc o6mieit pusuku : yaebHoe mocobue : B 4-x k1. T. 4 . Bomubl. OnTuka.
/ N. B. CaBenbeB. - 5-¢ uzn., uctp. . - Cankr-Ilerepoypr, Mocksa ; Kpacnonap: Jlans, 2011.
—251 ¢ .- ISBN 978-5-8114-1210-5
Banumes M.I'. Kypc obuieit ¢pusuku : YdyeOHoe nmocodue A By30B 10 TEXHUYECKUM
HaIpaBJICHUSM MMOATOTOBKY M cniennaibHocTsM / M. I'. Banumes, A. A. TloB3uep. - 2-¢ u3n.,
ctep. - Cankr-Ilerepoypr, Mocksa ; Kpacnonap: Jlans, 2010. - 573 c. : wi. - (YueOHUKH U1
By30B. CnieninansHas aureparypa). - ISBN 978-5-8114-0820-7
CrapoBukoB, M.M. BBenenue B 3KCepUMEHTaIbHYIO (QU3UKY : ydeOHoe mocobue/ M.U.
CraposukoB. - Cankrt-IletepOypr, Mocksa ; Kpacnonap : Jlans, 2008. - 235 ¢. - (Y4ueOHuKH
it By30oB. CrierianbHas ureparypa) - ISBN 978-5-8114-0862-7

Oupranr, E.B. PykoBoACTBO K penieHnro 3aa4 o Kypcy ooiei ¢pu3uku : yaebHOoe mocodue
JUIS BY30B 110 TEXHUYECKMM M TEXHOJOTHYECKHUM HANpaBiCHUSM M crenuanbHoctsM/ E.B.
®upranr. - 3-¢ u3., crep.. - Cankr-IletepOypr, Mocksa ; Kpacnonap: Jlans, 2009. - 348 c. -
(YueOnuku ms By3oB. CrienuanbpHast muteparypa). . - ISBN 978-5-8114-0765-1

W3ydyeHue BpalleHHs IUIOCKOCTH NOJSpPHU3alMM CBeTa @ METOAMYECKHE YKa3aHMs K
nabopatopHoit padore Ne 57 / C.B. Xorynnona, B.B. brarosemenckuii, b.b. bonotos, B.H.
CkoOeneB ; MunucrepctBo oOpa3oBanus u Hayku Poccuiickoit ®enepaunu, CaHKT-
[TeTtepOyprckuii  rocyJapCTBEHHBIM  TEXHOJOTHYECKHIA WHCTUTYT (TeXHUYECKUI
yauBepceuteT). Kadenpa obmeit ¢usuku. — Cankr-Ilerepoypr: CIIOI' TU(TYVY)., 2015. — 22 c.

[IpoBepka 3akoHa Maioca : MeTOAMYECKUE yKa3aHUs K JlabopartopHoii padote Ne 56 / C.B.
XotyHuioBa, B.B. bmarosemenckuii, b.b. BbonoroB, B.H. CkobeneB ; MwuHHCTEPCTBO
oOpa3zoBanus u Hayku Poccuiickoit ®eneparyu, Cankr-IlerepOyprckuii rocyjapcTBEHHBbIIH
TEXHOJIOTUYECKUN MHCTUTYT (TexHuueckuil yHuBepcurter). Kadenpa obmeit ¢usmku. —
Cankr-IlerepOypr: CIIGI TU(TYVY)., 2015. — 18 c.

bnarosemenckuii, B.B. MccnenoBanue CnekTpoB IOIVIOMICHUS PACTBOPOB OPraHUYECKHUX
MOJIEKYJI. METOJIMYECKUe yKazaHus K nabopatopHoit padote Ne 90 / B.B. biarosermenckui,
A.B. benskos, C.B.Xorynnosa; MunucrepctBo o0pa3oBaHus U Hayku Poccuiickoit
Oenepannn, Cankr-IlerepOyprckuii  roCyJapCTBEHHBIH — TEXHOJOTHMYECKHH  MHCTHUTYT
(rexnnueckuit  yHuBepcuteT). Kadenpa oOmieit ¢usuxu. — Cankr-IlerepOypr:
CIIoI' TU(TY)., 2015. - 26 c.

AsepmnHa, ['.I'. M3ydyenue gucnepcuu cBeTa B BemiecTBE . MeToaudeckue yka3zaHus K
nabopatopHoit pabore Ne 68 /I.I. Aepmmnua, A.B. bemikos, O.II. Ilyctposa;
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12.

13.

14.

15.

16.

17.

18.

19.

MunucrepcTBo oOpa3zoBanmsi U Hayku Poccuiickoit ®enepanun, Cankr-IlerepOyprcekuii
rOCYJapCTBEHHBIN TEXHOJIOTMYECKH MHCTHTYT (TexHuueckuid yHuBepcureT). Kadenpa
obmeit ¢uszuku. — Cankr-IlerepOypr: CIIOI TU(TY)., 2014. — 18 c.

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

bonoros, b.b. fIBneHus 351€KTPOMAarHUTHONM MHAYKIMU M CAMOMHIYKLUHU @ METOJUYECKUE
ykazaHus K nmabopatopnoit padore Ne 39 / b. b. bonoros, A. B. bensikos, O. I1. llycTposa ;
MuHnucrepcTBo oOpa3zoBanusi U Hayku Poccmiickoit ®enepanun, Cankr-IlerepOyprcekuii
rOCYy/IapCTBEHHBI TEXHOJOTMYECKH HMHCTUTYT (TexHuueckuil yHuBepcuteT). Kadempa
obmeti ¢uzuku. — Cankr-IlerepOypr: CIIOI TU(TY)., 2014. — 23 c.

Kepnooii, A.M. HM3Mepenue HATUHBI CBETOBOW BOJHBI MPU IMOMOIIU AU(PPAKIIHOHHON
peIIeTKH : METOJUYECKHe yKa3aHus K JlabopaTopHoi padote Ne 54 / A. U. Kepnosoii, C. B.
Hpsiuenko ; MunucrepctBo oOpa3oBanuss u Hayku Poccuiickoit @enepanuu, CaHKT-
[leTtepOyprckuii  rocyJapCTBEHHBIM  TEXHOJOTHYECKHH  WHCTUTYT  (T€XHHYECKUU
yauBepcureT). Kadenpa obmeit ¢pusuku. — Cankr-IlerepOypr: CIIGI TU(TY)., 2014. — 22 c.

HccnenoBanue rupockonuyeckoro 3¢dexra: MeTOAUYECKHE YyKa3aHus K J1abopaTOpHOM
pabore /  B.I'. [lanunbuenko, C.B. [Ipsuenko, A.M. XKepnosoii, FO.P. Pynakos;
MunucrepctBo oOpasoBanusi u Hayku Poccuiickori ®enepanym, Canxt-IlerepOyprekuii
TOCY/IapCTBEHHBIA TEXHOJOTHYECCKHA WHCTUTYT (TeXHWYeCKWid yHuBepcurteT). Kadenpa
obmert ¢uszuku. — Cankr-IlerepOypr: CIIOI TU(TVY)., 2013. — 15 c.

Uubucos, A.I'. ®orosnexrpuueckuii 3p(HEeKT MeToIuYecKue yKazaHUs K JIabopaTopHOU
pabore Ne 59 / A.I'. Yubucos, O.I1. lllyctpora, B.B. bmarosemenckuii ; MunucrepctBo
oOpazoBanus u Hayku Poccuiickoii @enepaunn, Cankr-IlerepOyprckuii rocyaapcTBEHHBIH
TEXHOJIOTMYECKUM HMHCTUTYT (TexHHueckui yHuBepcuteT). Kadenpa oOmeit ¢usuxu. —
Cankr-IlerepOypr: CIIGI TU(TY)., 2013. - 22 c.

Yubucos, A.I'. Onpenenenne TOPU30HTAIBLHON COCTABISIONICH MAarHUTHOTO TOJIS 3eMIIH !
Meroanueckue ykazanus K JaboparopHoii padote Ne 31/ A.I'. Yubucos, JI.H. Kaypoga,
O.I1. OlyctpoBa, B.B. ; MunucrepctBo oOpa3oBanus u Hayku Poccuiickoit denepauuu,
Cankr-IlerepOyprckuif  rocy1apCTBEHHBIH TEXHOJIOTMYECKHMM HWHCTUTYT (TEXHUYECKUH
yauBepceuteT). Kadenpa obmet ¢pusuku. — Cankr-Ilerepoypr: CIIOI' TU(TY)., 2013. — 18 c.

XotyHuoBa, C.B. M3yyeHue 3aKOHOB TEIUIOBOTO M3JIyYEHHMs] METOIMYECKHE YKa3zaHHs K
naboparoproit padore Ne 58/ C.B. Xorynnosa, B.B. bnarosemenckuii, B.H. Ckobenes ;
MunucrepctBo oOpasoBanusi U Hayku Poccuiickoit ®enepanun, Canxt-IlerepOyprekuit
rOCyJapCTBEHHBIN TEXHOJIOIMYECKHM MHCTUTYT (TexHuueckuid yHuBepcureT). Kadenpa
oOmeit ¢m3uku. —  Camkr-Ilerepoypr:  CIIGI'TU(TY)., 2012. - 21 c.

XotyHuoBa, C.B. M3ydyeHue »JIeKTpOCTaTUYECKUX TOJeH Ha Mozenu @ Meronudeckue
yKazaHus K 1abopatopHoit padore Ne21 / Xorynnosa C.B.,bnarosemienckuit B.B., CkoGenes
B.H. ; MunucrepctBo o0pazoBanuss u Hayku Poccuiickoii @enepanuu, CaHKT-
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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

20.

21.

22.

23.

24,

25.

26.

27.

28.

[TerepOyprckuii  TOCYJapCTBEHHBIM  TEXHOJOTHYECKMH  MHCTUTYT  (TEXHUYECKUU
yauBepcureT). Kapenpa obmeit ¢pusuku. — Cankr-IlerepOypr: CIIGI TU(TY)., 2012. — 15 c.

Boabskenmreiin, B.C. COopHUK 3a1a4 110 001meMy Kypey pu3uku: yded. mocooue sl TeXH.
By30B / B.C. Bonbkenmreitn — Cankr-IlerepOypr.: Kumxubiii mup, 2005. — 326¢. -- ISBN 5-
86457-2357-7

Hetnad, A.A. Kypc dusuku : Yae6Hoe nocodue mis BTy30B / A.A. etnad, b.M. SBopckuii.
— 10-e m3n., crep. — MockBa:: Academia, 2015. — 720 c. . - (Beicuiee obpa3oBanwme). -
ISBN 978-5-4468-2291-1

WBanos, A.Jl. MonekymnspHas ¢puzuka: Metoaudeckue yKa3aHus K J1a00paTOpHBIM paboTam /
A.Jl. UBanoB, B.B. Kammer, B.b. Ocrames; ; MunuctepcTBo 00pa3oBaHUS M HayKd
Poccuiickoit ®@eneparun, Cankr-lIlerepOyprckuii rocyiapCTBEHHBIH TEXHOJIOTWYECKHUNA
UHCTUTYT (TexHuueckuid yHuBepcuter). Kadenpa obmeit ¢usuku. — Cankr-IlerepOypr:
CII6I'TU(TY)., 2005. — 49 c.

Hynnaukosa, T.A. OmnpeneneHue TeMreparypbl HUTH JIAMITBl HAKAIWBAHUS | METOIUYECKHE
ykazaHus K jaboparopuoii pabore Ne23/ T.A. dyanukosa, B.b. Ocrames ; MunuctepcTBo
oOpa3oBanus U Hayku Poccuiickoii @enepauun, Cankr-IlerepOyprekuil rocyaapcTBeHHbIN
TEXHOJIOTHYECKU HHCTUTYT (TexHuueckud yHuBepcuteT). Kadenpa oOmeit  ¢usuku. —
Cankr-IlerepOypr: CIIGI TU(TY)., 2011. — 10 c.

JynnukoBa, T.A. UnTepdepeniius cBera B TOHKUX IUIeHKax. 1lojgockl paBHON TOJIIMHBIL.
Konbia HeloToHa : mMeroauueckue ykazaHus K jaboparopnoit padore / T.A. JlyaHukona,
B.b. OcrameB ; MunucrepctBo oOpa3oBanusi u Hayku Poccuiickoit ®@enepanuu, CaHKT-
[letepOyprckuii ~ rocyJapCTBEHHBIM  TEXHOJOTHYECKHH  WHCTUTYT  (T€XHHYECKUU
yauBepceuteT). Kadenpa obmeit ¢usuku. — Cankr-IletepOypr: CIIOI TU(TY)., 2011. — 10
c.

HynnukoBa, T.A. M3ydyenue uHTepdepeHUMH cBeTa MpHU momouy Oounpusmsl dpenens :
METOAMYECKHe yKa3zaHHs K JabopaTopHoi pabote Ne52 / T.A. lynnukoBa, B.b. Ocrames ;
MunuctepctBo oOpa3oBanus u Hayku Poccuiickoit ®enepanuu, Cankt-IletepOyprekuit
TOCYJApPCTBEHHBIN TEXHOJOTUYECKUN WHCTUTYT (TexHuueckuit yHuBepcuteT). Kadenpa
obmert ¢usuku. — Cankr-Ilerepoypr: CIIOI' TU(TY)., 2011. — 14 c.

bonoroB b.b. fIBineHus 3n€KTpOMarHUTHOM WHAYKIMM M CaMOMHAYKIIMU: METOJIUYECKHE
yKazaHusg K JsabopatopHoil pabore /b.b. bonoros, A. B. bemsakos O.II. llycrposa ;
MunuctepctBo oOpa3oBanus u Hayku Poccuiickoit ®enepanuu, Cankt-IletepOyprekuit
TOCYJaPCTBEHHBIN TEXHOJOTUYECKUH HWHCTUTYT (TexHuueckuit yHuBepcuteT). Kadenpa
obmeit ¢usuku. — Cankr-Ilerepoypr: CIIOI' TU(TY)., 2014. - 23 c. :

MexaHuKa MOCTYyNaTeNbHOIO U BpalllaTeIbHOTO ABMKEHHUS : yuebHoe nocodue / O. I1.
[Myctpona ,A.B. bensikos, A.J] . IBanoB; MuHucTtepcTBo 00pa3oBaHus U HAYKH
Poccuiickoit ®enepannu, Cankr-IletepOyprekuii rocy1apcTBEHHBIN TEXHOIOTMYECKHIHA
UHCTUTYT (TexHu4yeckuil ynusepcutet). Kadenpa odmieit ¢puznku. — Cankr-IletepOypr:
CII6I'TU(TY)., 2018. - 29 c.

Mexanuka kojebaTebHOro JBMKEHUS : yueOHoe nocooue / Y. A. Kysnos, A.B. benskos,;
O.I1. UlyctpoBa, A.Jl. IBaHOB ; MuHUCTEpCTBO 00pazoBaHus U HayKu Poccuiickoit
Oenepanun, Cankt-IlerepOyprekuii rocy1apCcTBEHHbIH TEXHOIOTHYECKUN HHCTUTYT
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29.

30.

31.

32.

33.

34.

35.

36.

(Texanueckuii yausepcuret). Kadenpa odmeit duszuku. — Cankr-IletepOypr:
CII6I' TU(TY)., 2018. - 22 c.

N3yuenue ranmpBaHoMmeTpa. Mcnonb3oBaHre €ro B KA4eCTBE aMIIEpMETPa U BOJIBTMETPA

: [Ipaktukym / b. b. Bonoros , C.B. Xorynnosa, B.B. bnarosemenckuii, B.H. CkoGernes ;
MunucrepcTBo 0oOpa3oBanus u Hayku Poccuiickoit @enepannu, Cankt-IlerepOyprekuit
rOCY/IapCTBEHHBIN TEXHOJIOTHUSCKUN HHCTUTYT (TeXHUUecKuil yauepcuteT). Kademnpa
obmeit ¢usuku. — Cankr-IlerepOypr: CIIOI TU(TY)., 2017. - 21 c.

N3yuenne cnektpa aroma Bogopoaa : Ilpaktukym / C. B. Xotynnosa, b.b. bonotos, B.B.
bnarosemenckuii ; MunucrepcTBo oOpasoBanus u Hayku Poccuiickoii @enepanum, CaHKT-
[TeTepOyprckuil rocyapCTBEHHBIN TEXHOIOTMYECKUM HHCTUTYT (TEXHUYECKUM
yauBepcuteT). Kadenpa obmeit ¢usuku. — Cankr-Ilerepoypr: CIIGI TU(TY)., 2017. - 17 c.

HIycrposa O.I1. I'pagynpoBka monoxpomaropa : Ilpaktukym / O. I1. lyctpoBa, A. B.
bensikos, A. /1. IBanoB ; MunuctepcTBo 00pa3oBanus u Hayku Poccuiickoit denepanum,
Cankr-IlerepOyprckuii rocyapCTBEHHbIM TEXHOJIOTHYECKUN MHCTUTYT (TEXHUYECKUIA
yauBepeuteT). Kadenpa obmet dusuku. — Cankr-IlerepOypr: CIIOI TU(TY)., 2016. - 18 c.

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

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

Hponos, N.E. ®uznka makpocuctem : OcHoBHbIE 3aKkoHbl / .E. UpomoB. — 2-e u3zn., nom. —
Mocksa: BUHOM. Jla6opatopus 3uanuii, 2004. — 207 c.-_ ISBN 5-94774-122-9

Hponos, U.E. KanroBast ¢usuka : OcnoBusle 3akonbl / M.E. Upogos. — 2-e uzn., mom. —
Mocksa: BUHOM. Jlabopatopus 3nanuii, 2004. — 256 c. - ISBN 5-94774-058-3

Uponos, U.E. Dnextpomaruerusm : OCHOBHbIE 3aKOHBI: yueOHOe nocodue i By3oB / W.E.
Hponos. — 5-¢ m3a. — Mocksa: BUHOM. JlaGopatopus 3uanuii, 2006. — 319 c. - ISBN 5-
94774-395-7

B) 3siekTpoHHbBIE yueOHbIe U31aHUA

1. bnarosemenckuii , B.B. M3yueHue ciekTpoB nponyckaHusi HHTEpPEPEHINOHHBIX
U CTEKJISTHHBIX CBeTO(UIBTPOB : yueOHoe nmocobue / B. B. briarosemenckuii, C. B.
XotyHuosa, b. b. bonotos ; Mununcrepctso o6pasoBanus 1 Hayku Poccuiickoit
®enepanun, Cankt-IlerepOyprckuii rocy1apcTBEHHbIN TEXHOIOTHYECKUN HHCTUTYT
(rexnuueckuit yausepcurer). Kapenpa obmei ¢usuxu. — Cankr-IlerepOypr:
CII6I' TU(TY)., 2019.-18 c. //CTI6I TU. DnekTponHas 6ubinoTeka.-
URL:http://technolog.bibliotech.ru(nara o6pamenus: 12.03.2021).-Pexxum nocrymna:
JUIS 3apErMCTPUPOBAHHBIX T0JIb30BATEINIEH.

2. JKepnosoii, A.W. 3MepeHne HAMarHM9€HHOCTH BEIIECTB METOIOM SIJICPHOTO
MarHuTHOTO pe3oHaHca : yueoHoe nocodue / A. U. XKepuosoii, C. B. [IpsiueHko ;
MunuctepcTBo 006pazoBanus u Hayku Poccuiickoit denepanuu, CaHKT-
[TeTepOyprckuit rocy1apCTBEHHBIN TEXHOIOTHYECKUI MHCTUTYT (TEXHUYECKHUI
yauBepcuteT). Kadenpa obmei ¢puzuxu. — Cankr-IlerepOypr: CIIOI TU(TY).,
2019.-22 c. //CIIOI' TU. DnexTpoHHas 6ubiaroTeka.-
URL:http://technolog.bibliotech.ru (zara oopamenus: 12.01.2021).-Pexum gocrymna:
JUIS 3apErMCTPUPOBAHHBIX I10JIb30BATENIEH.

3. .M3yuenwue BpameHus IIIOCKOCTH TOJSIPU3AINH CBeTa : MeToanyeckue yKa3aHus K
nabopatopHoii padote Ne 57 / C.B. XoryHuoBa, B.B. binarosemenckuii, b.b.
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Bonoros, B.H. Ckobenes ; MunucrepctBo obpa3oBanus U Hayku Poccuiickoit
®enepanun, Cankt-IlerepOyprekuii rocyapCcTBEHHBIN TEXHOJIOTHISCKUNA HHCTUTYT
(rexuuueckuii yauBepcuter). Kadenpa obmeii ¢usuku. — Cankr-IletepOypr:
CIIOI'TU(TY)., 2015.-22 c. //CII6I' THU. DnekTponHas Oubnuoreka.-
URL:http://technolog.bibliotech.ru(nara obparienus: 12.03.2021).-Pesxxum nocryna:
JUIS 3aperuCTPUPOBAHHBIX MOJIb30BaTEIICH.

ITpoBepka 3akoHa Maimoca : Metoaudeckue ykasaHus K JabopatopHoi padore Ne 56
/ C.B. XoryHuoBa, B.B. brarosemenckuii, b.b. bonoros, B.H. Cxobernes ;
MunucrepcTBo 00pa3oBanus u Hayku Poccuiickoii @enepanum, CaHKT-
[TeTepOyprckuii rocy1apCTBEHHBIN TEXHOIOTUIECKUI HHCTUTYT (TEXHUYESCKUI
yuuepcureT). Kadpenpa obmeit ¢pusuku. — Cankr-IlerepOypr: CIIGI TU(TY).,
2015.-18 c. //CII6I' TU. DnekTpoHHas 0MOJIMOTEKA. -
URL.:http://technolog.bibliotech.ru(nara o6paruenus: 12.03.2021).-Pesxum gocryma:
JUIS 3aperuCTPUPOBAHHBIX MOJIb30BaTEIICH.

bnarosemenckuii, B.B. UccnenoBanne cniekTpoB MOTIIOMIEHUS pAaCTBOPOB
OpraHMYecKUX MOJeKyn: MeToauueckue yKkazanus K 1aboparopHoit padore Ne 90 /
B.B. bnarosemenckuii, A.B. benskos, C.B.XoTyHuoBa; MuHucTepcTBO 00pa3oBaHus
u Hayku Poccuiickoit @enepanuu, Cankt-IleTepOyprekuii rocyaapcTBeHHBIM
TEXHOJIOTUYECKUM HHCTUTYT (TexHuueckuil yausepeuteT). Kadenpa obmei ¢puzuku.
— Cankr-IlerepOypr: CIIOI TU(TY)., 2015.-16 c. /CII6I TU. DnekrponHas
oubmmoreka.-URL:http://technolog.bibliotech.ru(nara o6pamenus: 12.03.2021).-
Pexxum noctyma: aJist 3aperucTpupOBaHHBIX MMOJIb30BaTENEH.

AsepmmHa, ['.I'. U3ydyenue qucrepcun cBeTa B BEIIECTBE | MeTOAMYECKUE yKa3aHUs
K JaboparopHoii padote Ne 68 /I'.I". ABepmnHa, A.B. benskos, O.11. lllycrposa ;
MunucrepcTBo 00pa3oBanus u Hayku Poccuiickoii @eneparnum, CaHKT-
[TeTepOyprckuil rocy1apcTBEHHBIN TEXHOIOTUYECKUH HHCTUTYT (TEXHUYECKUH
yHuBepcuret). Kadenpa obmeit ¢pusnku. — Cankr-Ilerep6ypr: CIIGI TU(TY).,
2014.-18 c. //CII6I ' TU. DnexTpoHHas 6ubnuorexa.-
URL.:http://technolog.bibliotech.ru (zara o6pamenus: 12.03.2021).-Pexum gocrymna:
JUTSL 3apETUCTPUPOBAHHBIX TTOJIb30BaTEICH.

. Janunpuenko, B. I'. Onpenenenue oTHOIIEHUS 3apsiia JEKTPOHA K €ro Macce C
MOMOIIBIO MarHeTPOHA : METOIMYECKHE YKa3aHUA K JabopaTtopHoii pabote Ne 33 / B.
I'. Janunpuenxo, JI. H. KaypoBa ; MunucrepctBo 00pa3oBaHus U HAyKH
Poccuiickoit @enepanuu, Cankr-IletepOyprekuii rocyiapcTBeHHbIH
TEXHOJIOTUYECKHUM NHCTUTYT (TexHuueckuil yausepcuret). Kadenpa obmelt puznku.
— Cankr-IletepOypr: CIIOI' TU(TY)., 2014,-21 c. /CII6I' TU. Dnekrponnas
oubmmoteka.-URL:http://technolog.bibliotech.ru (mara oopamenus: 12.03.2021).-
Pexum noctyna: ais 3aperucTpupOBaHHBIX MOJIb30BATEINEH.

bonotos, b.b. fIBneHns 3nekTpoOMarHMTHOW HHIYKIUNA U CAMOMHIYKIUH :
MeTOAMYECKHEe yKa3zaHus K T1abopaTopHoit pabote Ne 39 / b. b. bonotos, A. B.
benskos, O. I1. HlycrpoBa ; MunucrepctBo oOpa3zoBaHus 1 Hayku Poccuiickoit
®enepanun, Cankr-IlerepOyprckuii rocy1apCTBEHHbIN TEXHOIOTHYECKUNA HHCTUTYT
(texnuueckuit yausepcuter). Kadenpa obmei ¢uzuxu. — Cankr-IlerepOypr:
CIIoI'TU(TY)., 2014.-23c¢. //CII6I' TU. DnekTponHast OubanoTeKa.-
URL.:http://technolog.bibliotech.ru(nara o6paruenus: 12.03.2021).-Pesxxum gocryna:
JUIS 3apErMCTPUPOBAHHBIX T0JIb30BATEINIEH.

Kepuosoii, A.W. M3mepeHne JIMHBI CBETOBOM BOJIHBI TP MOMOIIHU AU(PPaKIIMOHHON
pElIeTKH : METOIMYECKUE YKa3aHusl K labopaTopHoii pabote Ne 54 / A. W.
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http://irb.technolog.edu.ru/CGI/irbis64r_12/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=EK&P21DBN=EK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%94%D0%B0%D0%BD%D0%B8%D0%BB%D1%8C%D1%87%D0%B5%D0%BD%D0%BA%D0%BE,%20%D0%92%D0%B0%D0%BB%D0%B5%D1%80%D0%B8%D0%B9%20%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D1%8C%D0%B5%D0%B2%D0%B8%D1%87
http://irb.technolog.edu.ru/CGI/irbis64r_12/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=EK&P21DBN=EK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%91%D0%BE%D0%BB%D0%BE%D1%82%D0%BE%D0%B2,%20%D0%91%D0%BE%D1%80%D0%B8%D1%81%20%D0%91%D0%BE%D1%80%D0%B8%D1%81%D0%BE%D0%B2%D0%B8%D1%87
http://irb.technolog.edu.ru/CGI/irbis64r_12/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=EK&P21DBN=EK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%96%D0%B5%D1%80%D0%BD%D0%BE%D0%B2%D0%BE%D0%B9,%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%20%D0%98%D0%B2%D0%B0%D0%BD%D0%BE%D0%B2%D0%B8%D1%87

10.

11.

12.

13.

14.

Kepuoroii, C. B. Ipstuerko ; MunuctepcTBo 00pa3oBanus u Hayku Poccuiickoii
®enepanun, Cankt-IlerepOyprekuii rocyapCcTBEHHBIN TEXHOJIOTHISCKUNA HHCTUTYT
(Texnuueckuit yauBepcurer). Kadenpa obmeii ¢usuku. — Cankr-IletepOypr:
CIIOI'TU(TY)., 2014.-22 c. //CII6I' THU. DnekTponHas Oubnuoreka.-
URL:http://technolog.bibliotech.ru(nara obparienus: 12.03.2021).-Pesxxum nocryna:
JUIS 3aperuCTPUPOBAHHBIX MOJIb30BaTEIICH.

HccnenoBanue rupockonuueckoro g dexra | MeToanueckue yKazaHus K
naboparopnoii padore / B.I'. Janunwsuenko, C.B. Ipsuenko, A.W. XKepnosoii, FO.P.
PynakoB ; MunucrepcTBo oOpasoBanus u Hayku Poccuiickoit @enepannu, CaHkT-
[TerepOyprckuii rocyJapCTBEHHBIN TEXHOJIOTHYSCKUNA HHCTUTYT (TEXHUYECKUI
yauBepcuteT). Kadenpa oomeit ¢pusuku. — Cankr-Ilerepoypr: CIIOGI TU(TY).,
2013.-15 c. //CII6I' TU. DnexkTpoHHas OMOIMOTEKA. -
URL:http://technolog.bibliotech.ru(nara obparienus: 12.03.2021).-Pesxxum nocryna:
JUISL 3apErUCTPUPOBAHHBIX TOJIb30BaTEIICH.

Uubucos, A.I'. @orosnexkrpuueckuii 3pdexr : Meroauueckue ykazaHus K
nabopartopHoii padore Ne 59 / A.I'. Uubucos, O.I1. lllyctposa, B.B.
bnarosemenckuii ; MunuctepcTBo oOpazoBanus U Hayku Poccuiickoit deneparmm,
Cankr-IlerepOyprckuit Tocy1apCTBEHHBIN TEXHOIOTUYECKUI HHCTUTYT
(rexauueckuit yausepcurer). Kadenpa obmeir ¢pusuku. — Cankr-IlerepOypr:
CIIGI' TU(TY)., 2013.-17 c. //CIIOI TU. DnexTponHas 6ubnauoTeka.-
URL:http://technolog.bibliotech.ru(nara o6parienus: 12.03.2021).-Pesxxum gocryna:
JUIS 3aperuCTPUPOBAHHBIX TOJIH30BaTENICH.

Uubucos, A.I'. OnpeneneHue TOpU30HTAIBLHON COCTABISAIONICH MArHUTHOTO TIOJIS
3emiu | Meroanueckue ykazaHus K adopatopHoii padote Ne 31/ A.T'. Unbucos,
JLH. Kaypoga, O.I1. llyctpoBa, ; MunucrepcTtBo oOpazoBanus 1 Hayku Poccuiickoit
®enepannn, Cankt-IlerepOyprckuii rocy1apcTBEHHBINH TEXHOIOTUYECKUN HHCTUTYT
(rexauueckuii yauBepcutet). Kadenpa obmeii ¢usuku. — Cankr-IletepOypr:
CIIOI' TU(TY)., 2013.-13c. //CIIOI TU. DnextpoHHas 6ubauoreka.-
URL:http://technolog.bibliotech.ru(nara o6parienus: 12.03.2021).-Pesxxum gocryna:
U1 3apETUCTPUPOBAHHBIX MOJIb30BaTEINEH.

Xotynnosa, C.B. N3yuenue 3ak0HOB TEIJIOBOTO U3Ty4YeHHS @ MeTonudeckue
ykazaHus K naboparopnoii padore Ne 58/ C.B. Xotyniona, B.B. brnarosemnienckuti,
B.H. Cko6enes ; MunuctepcTBo 00pa3oBanus u Hayku Poccuiickoit ®enepanun,
Cankr-IlerepOyprckuii rocyapCTBEHHBIH TEXHOIOTUYECKUN HHCTUTYT
(texnuueckuit yausepcurer). Kapenpa obmelt ¢puzuxu. — Cankr-IlerepOypr:
CIIOI' TU(TY)., 2012. -20 c. //CITI6I' THU. DnekTponHas OubnmoTeka.-
URL:http://technolog.bibliotech.ru(nara o6pamenus: 12.03.2021).-Pexxum nocrymna:
U1 3apETUCTPUPOBAHHBIX MOJIb30BATENEH.

Xotynnosa, C.B. M3yuenue 31neKTpoCTaTHYIECKHUX TIOJICH Ha MOJICH | MeToIn4ecKue
yka3aHus kK maboparopHoii pabore Ne21 / Xorynmona C.B.,bnarosemenckuii B.B.,
Ckobenes B.H. ; MunucrepctBo 06pazoBanus u Hayku Poccuiickoit @enepanum,
Cankr-IlerepOyprckuii rocyapCTBEHHBIM TEXHOIOTHUYECKUH HHCTUTYT
(texnuueckuit yausepcurer). Kadpenpa obmelt ¢puzuxu. — Cankr-IletepOypr:
CIIGI' TU(TY)., 2012.-15 c. //CIIGI TU. DnexTponHas bubiaroTeKa.-
URL:http://technolog.bibliotech.ru(mara o6pamenus: 12.03.2021).-Pexxum noctymna:
JUIs1 3apETUCTPUPOBAHHBIX MOJIb30BATEIIEH.
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8. IlepedyeHb »JJIEKTPOHHBIX 00pa30BaTeJIbHBIX pecypcoB, HeOOXOAMMBIX JIsl
OCBOEHHS JHCIHMIIIMHBI.

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

3JIEKTPOHHO-OMOJIMOTEYHBIE CUCTEMBI:

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

9. MeToauuyecKue YKa3aHus Jsd oﬁyqamumxcs[ 0 OCBOCHHIO TUCHHUIIIMHBI.

Bce Bunpl 3anstuii no aucuumiuHe «®Pu3nuka» MPOBOASTCS B COOTBETCTBHH C
TpeboBanusmu cienyromux CTII:

CTO CII6I'TH 020-2011. KC YKB. Buasl yueonsix 3ansatuii. JJabopatopHbie 3aHATHS.
OO6mmue TpeboBaHMsI K OPraHU3alny U MPOBEIACHHUIO.

CTO CII6I'TH 020-2011. KC YK/IB. Bunbl yuebnbix 3ansatuii. JlabopaTopHble 3aHATHS.
OO6mmue TpeboBaHMsI K OPraHU3aluy U MPOBEACHHUIO.

CTII CII6I'THU 040-02. KC VYKJ/B. Buasl yueOnbix 3anstuil. Jlekuus. OOmue
TpeOoBaHUS;

CTO CIIoI'TU 018-2014. KC VYK/B. Bunet yueOubix 3anstuil. CeMuHapbl u
npakTuueckue 3auaTus. O6mme TpedoBaHus K OpraHu3aluy U IPOBEICHUIO.

CTIT CIIGI'TU 048-2009. KC YK/IB. Bunbel yueOnbix 3ansTuii. CamocTosiTenbHas
utaHupyemasi pabora ctyaeHToB. O0mmue TpeGoBaHMs K OpraHU3aluy U IPOBEICHUIO.

[InanupoBaHue BpeMEHH, HEOOXOJMMOIO Ha W3YYEHHUE NAHHOW IUCHUIUIMHBI, JTy4Ille
BCEro OCYIIECTBIISITH HA BECh CEMECTp, MPEIycMaTpUBas MPU 3TOM PETYISPHOE TOBTOPCHUE
MPONICHHOTO MaTepuaa.

OCHOBHBIMHU yCIIOBUSIMH TIPAaBHJILHOW OpraHU3alliy y4eOHOTro mporecca JUisi CTYJACHTOB
SABIISIETCS:

IJIAaHOBOCTh B OpPraHU3aluy yueOHOU padoThl;

Cepbe3HOE OTHOIICHNE K U3YUYCHUIO MaTepHana;

MOCTOSIHHBIN CAMOKOHTPOJIb.

Ha 3aHsATuUS CTYIEHT TOKEH MPUXOIUTh, UMEsl 3HAHUS 10 YK€ U3YUYCHHOMY MaTepHainy.

10. ITepeyens HHPOPMANMOHHBIX TEXHOJIOTHI, HCIOJb3YEeMBbIX NPH OCYIIECTBJICHUHU
00pa3oBaTeIbHOIO NPOLECCa 10 JMCHUIINHE.

10.1. MudopManoHHbIE TEXHOJIOTHH.

B yueOHOM mpomecce MO [JaHHOW JUCHUIUIMHE NPEAYCMOTPEHO HCHOIb30BAaHHE
UH(POPMALIMOHHBIX TEXHOJIOTHH:

YTEHUE JIEKIUI C UCIIOJIB30BAHUEM CIalA-IIPEe3eHTAlUM;

B3auMoJielicTBHE ¢ oOydaromumucs nocpenctsom SUOC..

10.2. IporpammHuoe odecneyenne’.
Microsoft Office (Microsoft Excel);
Gaussian09; Microsoft Visual Studio; AutoCAD;

10.3. ba3bl 1aHHBIX U HHGOPMANIMOHHBbIE CTIPABOYHBIE CHCTEMBI.
basbr nannbix Scopus u Web of Science.

6 B pazaeine OTO6pa)KaIOTC$I KOMIUICKTBI JIMOCH3HMOHHOI'O H CBO6OI[HO pacopocTpaHdeMoro nporpaMmMHOIro
06€CHC‘IGHI/IH, B TOM YHUCJI€ OTE€YECTBEHHOI'O IPON3BOJACTBA, HCO6XO,HI/IMOFO JUIA obecnieueHus JUCHUITIINHBI
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http://media.technolog.edu.ru/
https://technolog.bibliotech.ru/;

11. MarepuajbHO-TEXHMYECKOEe o0ecredeHne OCBOEHHMsl JAUCHUILVIMHBI B XO0/e

peann3anuu 06pa3oBaTebHOI MPOrpaMmel’.

Kadenpa obmieit pusuku pacnonaraet MaTepuaibHO-TEXHUIECKOU 0a30ii,
obecrieunBaroIIeH MPOBEICHNE BCEX BUIOB 3aHATHIA. B pacnopsukeHUH CTYJICHTOB
UMEIOTCSI

1. - aBe aynuTOpHH JUIS IPOBEICHUS CEMUHAPCKUX U JIAOOPATOPHBIX 3aHATHIH,
OCHAILICHHBIE UHTEPAKTUBHBIMU JTOCKAMH;

2. -KOMITBIOTEPHBIH Kiacc, COCTOSAMMK U3 10 KOMIBIOTEPOB € BbIX010M B MIHTEpHET;

3. -obopynoBaHHas 1ab0paTOPHs U TPOBEACHUS (PU3UIECKOTO MPAKTHUKYMa

12. Oco0eHHOCTH O0CBOCHUSHA JAUCHHUIIIIMHbI HHBaJIMJIaMH H JUIaMH C
OrpaHH4Y¢HHBIMH BO3MOXKHOCTHAMMU 3/10POBb.

Jisi MHBaNMIOB W JIMIl C OrPAaHUYEHHBIMU BO3MOXHOCTSIMH y4eOHBIE IPOIIECC
ocyliecTBisieTcss B coorBercTBuM ¢ [lojoxkeHnem 00 opraHu3zanuu yd4eOHOro Ipoliecca s
00y4YeHUs] MHBAJIUAOB W JIMIl C OTPaHUYEHHBIMU BO3MOXXHOCTAMH 310poBbsi CIIGI TU(TY),
YTBEPKJIEHHBIM pekTopoM 28.08.2014.

" B paszmene OTOOpakaeTcs COCTAB ITOMENIEHHH, KOTOPBIE MNPEJACTABIAKT cOOOM yd4eOHBIE AYMTOPUM IS
NPOBEIEHUs y4eOHBIX 3aHSITHI, IPEIyCMOTPEHHBIX 00pa30BaTeIbHON MPOrpaMMOH 0 JUCHUIUIMHE, OCHAIICHHBIC
000pyIOBaHUEM M TEXHUYECKUMH CPEJICTBAMH 00yUEHHUsL.
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ITpunoxenue Ne 1
K paboueii mporpamMme TUCIIATLTAHBI

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

JUCHHUILINHE «Du3nKa

1. IlepeuyeHb KOMIeTeHUMII U 3TANOB UX (OPMHUPOBAHMS.

Wnnexc
Conepxanne® Aran popmupoBaHus®
KOMIETEHLINHA Acp (bopmup
OIlK-1 IIPOMEKYTOYHBIN

Crnioco0OeH MpUMEHSTh €CTECTBEHHOHAYYHbBIE U
001IeMH)KEHEPHBIE 3HAHUS, METO/Ibl MATEMAaTUYECKOTO
aHaJM3a U MOACIIUPOBAHUS B MPOGECCHOHATHHOM
JIeSTCIIbHOCTH;

8 KupHbiM IPUPTOM BBIIENAETCA Ta YaCTh KOMIETEHIIMH, KOTOpas (POPMUPYETCA B XOJ€ U3y4EHMS JAHHOW JMCLMILIMHBL (€CJAM KOMIETEHIUS OCBAMBAETCA MOJHOCTBIO, TO
(parMeHTHI HE BBIICISIOTCS).

® Dran popMHUPOBaHMS KOMIIETEHIMH BbIOUpaeTcs 110 11. 2 PITJ] 1 ydeOHOMY IUIaHy (HAyajbHbIA — €CIIM HET NPEeANIECTBYIONUX AUCIUILIMH, UTOTOBBIA — €CJIM HET M0CIeyIOMUX
JTUCTIHTUIAH (MM KOMIIETEHINA He popMupyercs B xonae npakTuky uin [ MMA), mpoMexyTOUHEIH - Bce ApyTHe)
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2. IToka3zatenu u KPUTEPUHA OLNCHUBAHUA KOMIIeTEHIINIi Ha PA3JHYHBIX Talax ux (l)OpMPIpOBaHI/Iﬂ, IIKaJIa ONCHUBaHUSA

Kon u naumenoBanue INokazaTenu chopMUPOBAHHOCTH Kpurepuit YpoBHU CHOPMUPOBAHHOCTH
MHIMKaTOpa NOCTHXKCHUS (meckpunTopsl) OLICHUBAaHUS (omrMcaHue BBIPAKEHHOCTH JECKPUIITOPOB)
KOMIIETEHIIUH
1 «YIOBJIETBOPUTEIIBHO» «XOpOULIO» «OTJIUYHO»
(moporoBbIit (cpennuit) (BBICOKHI)
OT1BeTHI Ha | Haer onpenenenus | Jaer onpeznenenus | MNpasuabHo haet
Bonpockl  Nel-16, | OCHOBHBIX (PU3MYECKHX | OCHOBHBIX (DH3HYECKUX | onpeneneHus
- - - - | BEJIMYHH C OHH/I6K3MI/I. BCIIMYNH C HOBHbIX OU3NYECKUX
OIIK-L.4. Hlaet  ompenenenus  OCHOBHBIX 23-45, 67-83, 95 Ilyraerca B eaunHunax | HetoyHocTsIMU. Mmeer ocHoBHbIX puamiec
Henonsoanme (GU3HYECKUX BEIMYUH, OOBSICHSIET 9, 106-118 x|~ S ' BenMMH.  ObbACHALT
Gu3NYeCKUX 3aKOHOB H 6 ’ 9K3aMCHY H3MCPCHITAL. npez[cgaBneHne O | mx  cmbicn, cnocobel
. | ©IX CMBI I bl U CIUHHUILIBI crocobax ux
IIPUHIUIIOB B CBOE€H CMBICT, € 0;:0 CA I P — n3mepeHus.
5 u3Mepenus (3-1 ' MpaBuAbHO Ha3blBaeT
npogeccHonanbHOH [IpaBunbHO Ha3BIBAET AMHNLbI U3MEPEHNA
ACATCIILHOCTH. €IMHULBI U3MEPEHMUSL. '
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[IpaBuiIBHO bopmymupyer | OTBETHI Ha
Boripochkl  Nel-45, | dopmynupyer [IpaBunbsHO
OCHOBHBIE  3aKOHBI  (DU3HKH,
67-83, 95-96, 119- | ocHOBHBIE  3aKOHBI | GOPMYIUPYET [TpaBuibHO
OIIHCHIB " W3UYECKU
ChIBAIOTIHE (usirseckue 155 k ax3ameny (10337041 C | OCHOBHBIE  3aKOHBI | POPMYIHPYET
SABJICHUS 1 ITPOLICCCRI, omubKkamu, myraercs | Gusukd.  HaspiBaeT | OCHOBHBIE — 3aKOHBI
HaspiBaer OrpaHHYCHUA B 00J1acTH | OrpaHUYEHUS ¢usukn u obnactu
MIPUMEHEHHUSI 3aKOHOB, IPUMEHEHHS IPUMCHCHUS ux MIPUMEHEHUS.
[puBoauT pUMepbI 3aKOHOB. 3aKOHOB ¢ | [IpuBoguT mpuUMepbI
MIPUJIOKEHUSI 3aKOHOB (DU3UKH B HebOMbLIMU TIPHIIOKCHHA
. HETOYHOCTSIMHU. 3aKOHOB (DM3HWKU B
MIPAKTUYECKON JesaTenbHOCTH (3- o
5 [TpuBOIUT MPUMEPHI | IPAKTHYECKON
) MPUIIOKEHUS NeSITeTbHOCTH.
3aKOHOB (M3HMKH B
MPaKTUYECKOU
NEeSITETTHHOCTH.
OObscHseT sBiaeHue win npoiecc | OTBETH Ha Bribupaer Bribupaer dusmueckue | [IpaBUIBHO U SCHO
Ha OCHOBE (PU3MUYECKHX 3aKOHOB | Bompochkl NeNel- (bu3MYecKre 3aKOHbI, | 3aKOHBI, O0OBSCHSIET
(V-1) 15,46-66,84-105 k | onHUCHIBAIOIIHAE OIIMCBIBAIOIINE buznyeckuit
DK3aMEHY SBJICHUE WM ABJICHHC Hng IpOLeCe | mpomecc.
H bIIIUMHA
TPOIIECC ¢ MOMOMIBI0 | © ool
HETOYHOCTAMMU.
HaBOJISIIIIAX
BOIIPOCOB.
OTtBeThl HA 3anuceiBaeT
3amucpiBaeT GopmyIiel, BOIIPOCEI dhopmyIbl, 3anuceBaeT [IpaBunsHO
OIMCHIBAIOLIHE PU3UICCKOE ABICHUC | NoNo4()-66, 82- | onuceIBaroIne dbopmysl, 3aIKUCBIBAET
uIM npouece. Pemaer pusuueckne | 107 112-119 K | Gpusnueckoe sABJIeHUE | ONUCHIBAOLINE (opmysl,

sagaun.(H-1)
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9K3aMEHY C OIIMOKaAMHU. (dusnyecKoe SBICHHUE | OMUCHIBAIOIIHE
[Tyraercs pu | ¢ HEOOJIBIIUMH | PU3HYECKOE
peleHnun HetouHocTsAMU. llpu | siBIeHME. Pemraer
(bu3mvecKux 3a1ad. peIIeHIN buzndecKue 3a1aun.
busznueckoil 3amadu
HE MOXET JOBECTH
penieHue J10 KOHIA.
[Ikana OLICHUBAHUS COOTBETCTBYET CTO CIIoI' TU(TY):
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14.

15.

16.

17.

18.

19.

20

21.

1. TunoBble KOHTPOJIbHBIE 3aJaHUS VISl IPOBeIeHHUsI IPOMEKYTOYHOM aTTecTa
Mexanuka.

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

Kunemaruka BpamaTCJIbHOI'0 ABUXKCHHA: YIJIOBasd CKOPOCTb M YITIOBOC YCKOPCHHUE, UX
CBS3b C JTUHEHHOU CKOPOCTBIO U YCKOPCHHEM.

IlonsTHE COCTOSTHUS MEXaHHMYSCKOM CUCTEeMBbI. 3aKOoHBI HproTOHA.

3aKoH coxpaHeHus uMityibca. LleHTp nnepuumu.

MOMEHT UMITYJIbCa MATEPUATIBHON TOYKHA U MOMEHT CUJIbI MEXaHUYECKON CUCTEMBI.
MomeHT cuiibl. 3aKOH COXpaHEHHUsI MOMEHTA CHJIbl MEXaHUYECKON CUCTEMBI.

Cuuia, paboTa ¥ moTeHIMAIbHAsK SHeprusi. KoHcepBaTUBHBIE 1 HEKOHCEPBATUBHBIC CHITHI.
Pabora u kuHeTHUYECKasI SHEPTHUSI.

3aKoH COXpAaHCHHA ITOJIHOM MEXaHWYECKOMH OHCPI'MH B I10JIC ITOTCHUOHWAJIbHBIX CHJI.

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

. [IprHIMN OTHOCUTEIILHOCTH [Nanunes-OiHiuTelHA. ITocTynatel TEOpUU

OTHOCHUTCIIBHOCTH.

CoOnITHE. CI/IHXpOHI/I?»aI_II/If{ gacoB. OTHOCHTEIIBHOCTH OJJHOBPCMCHHOCTH. 3aMe,Z[J'IeHI/Ie
BpPCMCHH. COKpaH_ICHI/IC JJINHBI.

[IpeobpaszoBanus JlopeHua. PensaTHBUCTCKHIT MHBAPHAHT-MHTEPBAI MEXYy COOBITHSIMU.
CrnoxxeHue cKopocTedl B PEIATUBUCTCKOM MEXaHMKE. PENATHUBUCTCKUI MMITYJbC. 3aKOH
COXpaHeHMsI umnyiabca. PenstuBuctckas osHeprus. CBsi3b MacCbl M JHEPrUU.
Kunernueckas sneprus.

3agauu Kk pazgeay 1

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

Kamenp OpocaroT mox yrioM K ropusoHTy. Panmyc KpHUBH3HBI TPaeKTOpUU B TOUKE
HauBBICILIETO MoAbeMa paanyc kpuBu3Hbl R = 10 M. Onpenennure cKOpocTh B 3TOH TOUKe

JIunelHas CKOPOCTh TOYEK Ha OKPYKHOCTH Bpalllarolierocs qucka pasHa 3 m/C. Touku,
pacroyio’)keHHbIe Ha paccTossHUM 10cM Onmke K OCH, UMEIOT JUHENHYIO CKOPOCTH 2
m/C. OnpenieniTe yriioByH0 CKOPOCTh BPAIICHHS ANUCKA.

YroObl ompenenuth KodGdUIMEHT TpeHuss K MexIy NepeBSHHBIMH TOBEPXHOCTSIMH,
OpyCOK MOJOXHIM Ha JOCKY M CTalIX MOJHUMATh OJMH KOHEI JOCKH JI0 T€X Iop, MOoKa
OpYcOK He Haual Mo Hel CKOJNB3MTh. JTO NMPOM3ONLIO NMPH yrie HakiaoHa mpockm 45°.
Onpenenure KO3PGUIUEHT TPEHUS?

.Ha IoJIy CTOHUT TCJIC)KKA B BUIC JJIMHHOM JOCKH, cHa0)XeHHOM Jerkumu koyecamu. Ha

OJIHOM KOHIIE JOCKH CTOHT 4eJIoBeK. Macca uyeinoBeka 60 ke, macca gqocku 20 xe. Maccoi
Kosiec mpeHeOpeub. TpeHHe BO BTyJKax He3HAuUTENbHO. C Kakol CKOpPOCThIO OyaeT
JIBUTATHCS TEJIEKKA, €CIIM YETIOBEK TMOUJIET BJOJIb JOCKH CO CKOPOCTHIO (OTHOCHUTEIHHO
nocku) 1 m/c?

[Tnardopma B BUAe aucka paguycoMm | m Bpamiaetcst mo MHepuuu, aenas 606/mun. Ha
Kparw 1mIaThopMbl CTOUT YeJIOBEK, Macca KoTtoporo paBHa 80 xe. CKOIBKO 000OPOTOB B
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MUHYTY Oyner nenaTh Iutaropma, €CIU 4YelloBeK mepeizer B ee ueHTp? MoMeHT
MHepIHH 1aTGopMbl paBeH 120 xe:>. MOMEHT MHEpIMH YeloBeKa PACCUMTHIBATH KaK
JUTSL MaT€PUAITbHOM TOUKH.

22. Kamens Gpomen BBepx noa yriaom 60° x mosepxnoctn 3emiu. Kunerudeckas sHeprus
KaMHS B HayaJdbHbld MOMeHT paBHa 20 /. Onpenenutb KUHETHUYECKYIO U
NOTEHIMAJIBHYI0 OSHEPrHM KaMHS B  HauBBICHIEW TOYKE €ro  TPaeKTOPHH.
ConpoTuBIeHHEM BO3/1yXa MPEHEOPEYb.

23. XokkeliHas maifida CKOJNB3UT 5 M, €CIM MPH OpOCKe eil coo0IalT HavYalbHyl0 CKOPOCTh
2 m/c. Kako#i myTh OHa MPOCKOJIB3UT, €CIIH €l COOOIINTh HAYalIbHYIO0 CKOPOCTh 4 M/C?

24. Tonkuii crep>keHb nauHOM 50 cm u Maccoit 400 2 Bpamaercs ¢ yrioBbIM YCKOPEHHEM 3
¢ 2 BOKPYT OCH, POXOJIANIEH 4epe3 cepe/IMHy CTEpKHs MEpPIeHUKYIAPHO K €ro JTHHE.
Ornpenenuts Bpalaomnii MOMEHT.

25. Haiitu paboTy moabeMa rpy3a MO HAKJIOHHOW IUIOCKOCTH, eciu macca rpysza 100k,
JUTMHA HAKJIOHHOM Tmockoctu 2 M, yron HakinoHa 30°, kosddumuent tpenus 0.1 u rpys3
JBIDKETCS ¢ ycKopeHuem 1 m/c2.

26. Ban maccoii 100 ke u paguycom 5 cm Bpamaics, aenas 8 o6/c. K nunmuHapudeckon
MOBEPXHOCTU Baja MPUXKAIM TOPMO3HYHO KoJoAKy ¢ cuiod 40 H u uepe3 10 ¢ Ban
octanoBuiIcs. OnpeneauTb K03(pPUIUEeHT TpeHus.

27. KuHerndeckasi SHEPTHs BpAIIAOIIETOCs TBEPAOro Tena. J[IMHa TOHKOTO TPSIMOTO
crepxkHs 60 cu, a macca 100 2. OnpeaenuTb MOMEHT UHEPLIMH CTEPKHS OTHOCUTEIBHO
OCH, IEPIEHANKYJIAPHOMN K €ro JJIUHE U MPOXOAIICH Yepe3 TOUKY CTePKHS, YIAICHHYIO
Ha 20 cm OT OJHOTO U3 €ro KOHIOB.

28. [IpennonokumM, 4TO Mbl MOKEM H3MEPUThH JIUHY CTepxkHS ¢ TOUHOCTHIO 0,1mxm. [Ipu
KaKOW OTHOCHTEIHLHOW CKOPOCTH JABYX MHEPIIHMAIBHBIX CHCTEM OTCYETa MOXKHO OBLIO OBI
OOHapyX HUTh PEISTUBUCTCKOE COKpallleHWe JMJIMHBI CTEp)KHs, COOCTBEHHAas [IMHA
KOTOpOro paBHa 1 m?

29. B mabopatopHoii cUCTeMe OTCYeTa MU-ME30H C MOMEHTA POXKICHUS 10 MOMEHTA pacraja
nposieren paccrosHue 75 M. Ckopocte mnu-me3oHa paBHa 0,995 c. Onpenenuthb
coOCTBEHHOE BpeMs >KU3HHM Nu-me30Ha. [lonHas sHeprus tena Bozpocna Ha 1 JIxk. Kak
IIPU 3TOM U3MEHMTCS Macca Tesa?

Pazges 2 .J1eKTpoMaruHeTusm.

30. Dnexkrpuueckuit 3apsna. BzaumopeiictBue 3apsnoB. 3akoH Kynona. 3akoH coxpaHeHHs
IIEKTPUYECKOTO 3aps/a.

31. Dnektpuueckoe moje. Hampspk€HHOCTh AIEKTPUYECKOro Moy W moTeHuuan. [Ipunnumn
CYNEPIIO3ULIUU TTOJIEH.

32.PaboTta cui O3JEKTPOCTATHUECKOTO TIIOJII TpH TepeMelmeHun 3apsna. Lupkymnsmms
BEKTOpa HANPSHKEHHOCTH OJIEKTPOCTaTHYECKOTO Toisa. [loTeHnmanbHBIA  XapakTep
ANIEKTPOCTATHIECKOTO OIS

33.TloTox BekTOpa HANMpPsHKEHHOCTH JJIeKTpocTarndeckoro mnois. Teopema [aycca mis
ANIEKTPOCTATUYECKOTO TIOJISI B BAKYyME.

34. [Ipumenenne Tteopembl [aycca K pacu€Ty DIEKTPUYECKHX TMOJNEeH 3apsHKeHHBIX
MJIOCKOCTH, IIWJIWHIpPA, cepsl, mapa.

35. [IpoBoaHMKH B 2NIeKTpudeckoM mofie. [lone BHYTpH U y TOBEPXHOCTH MTPOBOAHHKA.

36. DHeprust CUCTEMBbI HETOABIDKHBIX 3apsioB. DHEPIUs 3apsOKEHHOTO IPOBOJHUKA H
KOHJEHCATOpa. DHepruss U OO0bEMHAs TIUJIOTHOCTh HHEPTHUH DIIEKTPUUYECKOTO TOJIS.
DHeprus NoJSIPU30BaHHOTO JUAJIEKTPHUKA.
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37. Onextpuuecknii Tok. Cuna Toka. IlmoTHOCTE TOKa. VYCIOBUS CYIIECTBOBAHUS
IIOCTOSIHHOT'O TOKA.

38. O600mEnHbI 3akoH OMa B HHTErpasibHOM (hopMme. Pa3HOCTH MOTEHINANOB, HANIPSHKEHUE,
OJ1C. 3akon [Ixoyns — Jlenna.

39. Maruutnoe nosne. MHAYKIUS MarHUTHOTO OJIs. 3aKOH Amriepa.

40.3akon buo — Camapa — Jlamaca W ero NMpUMEHEHHE K pacuyéTy MarHUTHOTO TIOJIS
HPSIMOJIMHEHHOTO TPOBOJHUKA C TOKOM.

41. MarHuTHOE 10Jie KpyroBoro Toka. MarHuTHbI MOMEHT BUTKA C TOKOM.

42. BuxpeBoil XxapakTep MAarHUTHOTO MOJs. 3aKOH IMOJIHOTO Toka (LMPKYISIHS BEKTOpa
MarHUTHON UHIIYKIUH).

43. JleficTBie MarHMTHOTO TOJs Ha ABWKymwmiicsa 3apsn. Cuna Jlopenua. J[Bumxenue
3apsKEHHBIX YaCTHUI] B MATHUTHOM I10JIE.

44. MaruutHbli notok. Teopema ['aycca 111 MarHUTHOTO NOJIS.

45, SlBnenne 2JIEKTPOMAarHuTHON WHAYKIHH. 3akoH dapanes (3aKOH AJIEKTPOMArHUTHON
uHAykuuu). 3akoH Jlenma. SlBneHue camMOMHAYKIMHM. VHIYKTUBHOCTH. 3aKOH
CaMOMHIYKIUU.

46. DHeprusi CUCTEMBI MTPOBOJHUKOB ¢ TOKOM. OOBEMHAS TUIOTHOCTh SHEPTUHM MAarHUTHOTO
OJISL.

47.3aK0H MOJHOrO TOKa JJIi MarHUTHOro MoJjs B BemiecTBe. HanpsykEHHOCTP MarHUTHOTO
OJISL.

48. YpaBHeHns MakcBeinia JUis 2JIEKTPOMarHuTHOTO 1ouist. TOK CMeleHuUs.

3anaum Kk paszueny 2

49. ]IBa 0IMHAKOBBIX TOYEUYHBIX 3apsa mo -2 MkKi Haxomsrcs B Toukax (0; O) u (2; 0)
NpSIMOYToibHOM cucteMbl kKoopauHaT (X; V), rme X, VY 3amansl B MeTpax.
OmnpenenuTs NPOSKIUIO Ha OCh 0X BEKTOPa HANIPSKEHHOCTH moJist B Touke (1; 1).

50. Kako#i myTh MO CHJIOBOUW JIMHUHM JO IIOJHOW OCTAaHOBKHU IPOXOJHUT a-9acTHUIlA B
OJHOPOJTHOM TOPMO3SIIEM Tojie ¢ HanpspkeHHocThio 2000 kB/M, ecnu HawanbHas
ckopocTb ee 20000 km/c? Macca yacTHIIbI 6,4 10" «r, 3apsan 3,2 10 19 K.

51. CBs3p MEXIy HaNpsOKEHHOCTBIO TMOJS M moTeHiuanoM. ['paduueckoe n3obpakeHue
AIIEKTPUYECKOTO TOJsI C IOMOIIBIO CHJIOBBIX JIMHMUH M 3KBUIOTEHIMAIbHBIX
noBepxHocTed. OnpenenuTe pa3HOCTh NOTEHLIUANOB Mex 1y Toukamu (-1, 0,0) u (1,0,0),
€CITM HAMPSHDKEHHOCTD dJIeKTpHueckoro moist E=2i+4j+3K.

52. TOHKUH CTEep)KEeHb COTHYT B TOJNYKOJbIO. CTepKeHb 3apsiKeH C JIMHEHHOU
mnoTHocThio 100 HK/M. Kakyro paboTy Hazo coBepuinTh, YTOOBI IepeHecTH 3apsij 1
HK1 13 nieHTpa Kosbia B 06CKOHEYHOCTh

53. BBIUMCIUTD MEKTPUUECKUN MOMEHT AU, eciau ero 3apsan 10 uKi, mieyo 0,5cm.

54. beckoHe4Hasl TIOCKOCTh HECET 3apsijl, PABHOMEPHO pacIpe/ieNICHHbI ¢ MOBEPXHOCTHOM
miotHocThi0 1 MKKi/mM% Ha HEKOTOPOM paccTOSHMM OT IUIOCKOCTH MapasuielbHO eif
pacnoyioxkeH Kpyr paauycom 10 cm. BpluMcIuTh MOTOK BEKTOpa HaNPSHKEHHOCTH
ANEKTPUYECKOTO MOJIS YEPES ITOT KPYT.

55. Ha oTpe3ke TOHKOro MpsiMoro NMpoBOJHUKA PAaBHOMEPHO paciipesiesieH 3apsij ¢ TUHEHHON
mnotHocThio 7 = 107 Kn/cy. BBIMMCIUTH TIOTEHIMAN, CO3/aBAaeMbIil STHM 3apsuoM B
TOYKE, PACIOJIOKEHHOW Ha OCH TMPOBOJHHMKA W YJAJICHHOW OT OJMKaWIIero KOHIA
OTpe3Ka Ha pacCTOSTHUE, paBHOE JUIMHE ATOIO OTpPE3Ka.

56. OmpenienuTh MJIOTHOCTH TOKAa B JKEJIE3HOM IPOBOAHWKE [UTHMHOW 10M, ecnm mpoBOA
HaxoJuTcA noj HanpspkeHueM 6 B. ¥V nenbHoe conpotuBiieHue xene3za 98 HOM M.
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Toxk B nenu 6arapeun, 3/IC xoropoii 30 B, pasen 3 A. Hanpspkenue Ha 3axuMax OaTapeu
18 B. Haligute conpoTHBIEHHE BHEIIHEW YacTW IIENUW W BHYTPEHHEE CONMPOTHUBIICHUE
OaTapeu.

IMpoBomuuk mmuaoi | = 20 cm ¢ maccoit m = 2 2, MOABENMICHHBI FOPHU30OHTAIBHO Ha
TOHKHUX IPOBOJIOYKAX, HAXOAUTCS B OJHOPOJHOM MAarHUTHOM IIOJI€, CHUJIOBBIC JIMHUU
KOTOPOT'O HAmpaBJICHbl BEPTUKAIBHO BBepX. [Ipu MpoXO0kIeHHH MO MPOBOJHHMKY TOKa
cuwiot | = 0,3 A oH OTKJIOHWIJICS TakK, 4TO MPOBOJIOYKH OOpazoBamu yron o« =17° ¢
BEepTUKAIbIO. HailTh MHIYKIIMIO MAarHUTHOTO TIOJIS.

beckoHewHO JUIMHHBINA MPOBOJ 00pa3yeT KpyroBOW BHTOK, KacaTeJIbHBIA K mpoBoxdy. I1o
npoBoay uaer Tok cuiao | = 5 4. Hailitu paguyc BHUTKa, €CIM HaIPsSHKEHHOCTD
MarHuTHOTO ToJIA B IieHNpe BuTka H = 41 A/m.

Kako#t Bpamaronuii MOMEHT ACHCTBYeT Ha paMKy ¢ TokoMm cwion | = 2 A4 mnpm
MOMEIIIEHUHU €€ B OJHOPOJIHOC MarHuTHOE ToJie ¢ uHaykmuen B = 0,2 Tz, ecnu pamka
conepxut N = 30 ButkoB mromansio S = 10 ¢, a mIockocTh paMku o6pasyer yroia =
60° ¢ TUHUAMH 11OJs?

BBIMHCIUTE MUPKYISIAIO BEKTOpAa WHAYKIMU BIOJIh KOHTYpPA, OXBATHIBAIOIIETO TOKH
11=5 A, I>=7,5 A, texyumue B OJHOM HampaBieHuUd, U TOK l3=10 A, Texymwuii B
IIPOTUBOIOJI0KHOM HaIIPABJICHUH.

3apshKeHHas 9acTHUIa JIBFDKETCS B MATHUTHOM TI0JIE IO OKPY>KHOCTH CO CKOPOCThIO U = 1
Mwm/c. Vanykuus marautHoro nonsa B = 0,3 7, paauyc okpyxaoctd R = 4 cu. Haiitu
3apsJl YaCTHIbI, eciM ee KuHeThueckas sHeprus W= 12 xaB.

3apspkeHHas YaCTHLIA JABMKETCS B MATHUTHOM TI0JI€ IO OKPY>KHOCTH CO CKOPOCTBIO U = 1
Mwm/c. Napykuust marautHoro noiist B = 0,3 77, paguyc okpyxkHoctd R = 4 cu. Haiitu
3aps] YacTHIBL, eciii ee KuHerndeckast sHeprus W= 12 xaB.

Pasznea 3. Kosie6anus 1 Bos1Hbl. BostTHOBasi onTukAa.

W neanbHblil rapMOHUYECKHN OCHIMIUISATOP. Y PaBHEHUE UICATTBHOTO OCIUJUISITOPA U €T0
peuieHre. AMIIIMTY/1a, 4acToTa U ¢a3a konedbanus. KommuiekcHas Gpopma npeacTaBieHus
TapMOHHMYECKHUX KOJIeOaHUH.

BekTopHoe onucaHue Cl0XeHUs! KoJeOaHU.

[Ipumeps! konedaTeabHBIX IBUKEHUN pPa3IunYHON (GU3NYECKON TPUPOIBI.

DHeprus KonebaHui

CBo0OoHBIE 3aTyXatolue KojieOaHsl OCHUIIIATOpA C MOTepsIMU. BBIHYKIeHHbIE
KoJIeOaHusl.

Bonubl. OGpa3zoBanne u pacrpoctpaHeHue BOJH. [IpojosibHBIE W TIOTIEpPEYHBIE BOJIHEI.
@pOHT BOJHBI, BOJIHOBAas MOBEPXHOCTh. JlJIMHA BOJHBI U CKOPOCTb PACIPOCTPAHEHMS
BOJIH.

YpaBHeHUs MJIOCKOM U cepuueckoi Geryumx BosiH. BoinHoBoe uncio.

CBolicTBa 3J€KTPOMAarHUTHBIX BOJH. CKOpPOCTh pPacHpOCTPAHEHUS AJIEKTPOMAarHUTHBIX
BOJIH. M3myueHme 27€KTPOMarHUTHBIX BOJIH.

DHeprus AIeKTPOMarHuTHBIX BOJIH. OOBbEMHAS IIOTHOCTh SHEPTUH 3JIEKTPOMArHUTHOTO
nons. Bekrop YMoBa — [loliHTHHTa.

DOneKTpoOMarHuTHasi TPUPOJA CBETOBBIX BOJIH. [IpuOMMKEHHS TEOMETPUYECKOM,
BOJIHOBOW U KBAHTOBOM ONTHKH.

WNuTepdepeniiuss cBETOBBIX BOJH. YCIOBHS Ui HAOMIOACHUS M CHOCOOBI peanu3aluu
(meton FOura, 6unpusma @penenst) OnTuyeckas pa3sHOCTb X0Aa. Y CIOBUS MaKCUMYMOB
U MHUHMMYMOB HMHTepdepeHunu. Mutepdeperunst B ToHKUX miaeHKax. [lomocsl paBHOI
TOJIIIMHBI ¥ TIOJIOCHI paBHOro HakJoHA. [Ipumenenue unTepdepeHuuu. Judpaxius
cgeta. [Ipunmmn [roiirenca-Openens. JJudpakuus Openens u Opaynrodepa?
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75.Meron 3o ®@penens. udpaxmus Dpenenst Ha KpyrJioM OTBEPCTHH M JHICKE.
Hudpaknuonnas pemerka. [I[puMeHeHne ee B kadecTBe crektpomerpa. Jlucmepcus u
pazpemaromas cuia. [lousrue o romorpaduu.

76. [Tonsipuzanusi cBETOBBIX BOJH. Buabl nmonspuszanuu. Crenenp nonspusanuu. CrocoOsl
noJiyueHus nojspusanuu ceera. [lonspusanus npu orpaxenuu. 3akoH bprocrepa.

77. [1Boiinoe ny4denpenomiienue. [loaspuzamnus cBeTa mpu JBOWHOM JIYYETIPETOMICHUHT

78. Ionspuzanuonusie npu3msl. [lonsgpoussl. 3akon Maioca.

79. PacnpocTpanenue cBera B BemiecTBe. HopmanbHas u  aHOMajbHas JUCIIEPCUS.
DNEKTpPOHHAs TEOPUS IUCIEPCUH.

80. Ilornmomenne cBera B BemecTBe. 3akoH byrepa-JlambGepra-bepa. Ocobennoctu
MOTJIOUIEHMS B Pa3pEKEHHBIX I'a3aX U CIUIOIIHBIX Cpeax.

81. Paccesinue cBeta BelecTBOM. PaneeBckoe paccesiHue. MoieKymsipHOe paccesiHUe.

3apaum k pasaeiay 3

82. Touka coBepIaeT rapMOHUYECKHE KOJIeOaHHUsI, ypaBHEHHE KOTOPBIX MMEeT BUA X = A Sin
ot, Tie A=5 cM, ©=2 ¢~ 1.Haiitu MomeHT BpeMenu (Omkaifimii K Hayamy OTCYETa), B
KOTOpBIii MoTeHIManbHas sHeprus Touku 17 =10 * JIx, a Bo3pacraromas cuina F= +5-10
3 H. OnpenenuTs Takxke (aszy KonebaHuii B 5TOT MOMEHT BPEMEHH.

83. Touka coBepIIaeT rapMoOHUYecKHe Koebanus. B HeKOTOphIif MOMEHT BpeMeH!
CMeIIeHne TOYKH X = 5 ¢M, CKopocThb ee v = 20 cm/c 1 yckopenue a = -80 cm/c 2. Haittn
[MUKITUYECKYIO YacTOTYy U IIEpHUOo/1 KojiebaHui, a3y KojaeOaHull B pacCMaTpHUBACMbIi
MOMEHT BPEMEHH U aMIUIUTYAY KOoueOaHui.

84.Jlpa rapMOHMYECKMX KoJjeOaHHs, HANpaBICHHBIX II0 OJHOW NPSAMOH, HMMEIOUINX

OJIMHAKOBBIC AMIUTUTYABl W TEPUOMBI, CKIIAABIBAIOTCS B OJHO KOJIeOaHHME TOH JKe
amruTyabl. Haiiti pasHocTh (a3 ckiiaapIBaeMbIX KOJICOAHUH.

85. OmpenenTh CKOPOCTHh PACIPOCTPAHCHUS BOJH B YIPYIOW cpejie, eciu pa3HocTh (a3
KONeOaHui JIBYX TOYEK CPEIbl, OTCTOSMMUX APYyr oT apyra Ha 10 cwm, paBaa 60° wu
gacTtoTa Kojaebanuit 25 ['y.

86. JlaHbI XapaKTepHUCTHUKH JIBYX KOJIeOAaTeIbHbBIX JIBIKCHUH MaTepuaabHoi Touku: T1=T2=8
¢, A1=A2=5 cm. Pa3HocTh (a3 mexay aTumMu KoeOanusmu /4. HavansHas dasa
OJIHOTO M3 HUX paBHA HYJIO. 3alHUIINTE YpaBHEHUE PE3YJIbTUPYIOLIEro KoueOaHusl.
[TocTpoiiTe BEKTOPHYIO JUAarpaMMy CI0KEHUS.

87. JlaHbl XapaKTepUCTHKH JBYX KOJIE€OATEIbHBIX JBIKEHUI MaTepuanbHoi Touku: T1=T2=8
¢, A1=A2=5 cm. PazHocTh (a3 mexy aTumMu Kosiebanusmu nu/4. HauanbHast dasza
OJIHOTO M3 HUX paBHA HYJNIO. 3alUIINTE YpaBHEHHE PE3YIbTUPYIONIErO KOIeOaHusl.
[TocTpoliTe BEKTOPHYIO JUArpaMMy CIOKEHHUS.

88. HaiitTu cMmelmieHne OT TMOJIOKEHHs] pPAaBHOBECHS TOYKM, OTCTOSIEH OT MCTOYHHMKA

KOJIeOaHWH Ha pAcCTOSHUM (= A /12, nns momenta t=T/6. Awmmuuryna kosjeOaHuUs
A=0.05 m.

89. Iinockast aneKTpoMarHuTHas BOJIHA PAacCpOCTPAHAETCS B BaKyyMe. AMILIUTY1a
HAINPSDKEHHOCTH AJIEKTPUIECKOTr0 oISt BOJHBI Em = 50 mB/m. Haiitu ammutyny
HANPSDKEHHOCTH MarHUTHOTO TOJIS.

90.B omHOpOIHOW HM3OTPOMHOW cpere ¢ & = 3 W u =1 pacrnpocTpaHseTcs TUIOCKast
JIEKTPOMAarHuTHas BOJHA. AMIUIUTY/1a HANPSYKEHHOCTHU AJIEKTPUYECKOTO MOJIsI BOJIHBI £y
= 10 B/m. HaiiTi aMmiuTyny HanpsyKeHHOCTH MAarHHUTHOTO MOJst U ()a30BYHO CKOPOCTh
BOJIHBI
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B ompite OHra Ha myru ogHOro W3 HWHTEp(EPUPYIONIMX Jydeld IoMemnaiach
NEPIEHIUKYISAPHO 3TOMY JIydy TOHKasl CTEKJISIHHAS IUIACTUHKA C TT0Ka3aTeIeM TOMIICHUS
n = 1,5, BclenCTBUE 4Yero LEHTpalbHas CBETJas I0J0ca CMEIaach B IOJOXKEHHUE,
MEepBOHAYAJILHO 3aHUMAaeMOE ISATOM CBETJION MOJIOCOH (HE cuuTas IEeHTpaIbHOM). JlmmHa
BOJIHBI nasiatoniero ceeta A = 0,5 mxm. Onpenenuts TONMUHY d TUIACTHHKH.

.Ha TOJICTYIO CTECKIIIHHYIO IINIACTUHKY HaHCCCH TOHKHM CJIOH IIpO3pavyHOro BEIIECTBaA C

nokasareneMm npenaomieHus n = 1.3. IlnactuHka ocBenieHa NapalieIbHbIM ITYYKOM
MOHOXPOMaTHYECKOIr0 CBeTa C JUIMHON BOMHBI A = 640 xm, majaoomuM Ha TUIACTUHKY
HOpMaibHO. Kakyl0 MHUHHMalbHYIO TONMILIUHY Omin JODKEH HMETh CIIOH, YTOOBI
OTPa)KEHHBIN My4YOK UMEJT HAUMEHBIIYIO SIPKOCTh?

Mupuna wuHTephEepeHIMOHHONW Mojockl. Ha MBUIBHYIO IUIGHKY C [OKa3aTelleM
npegomiieHuss n = 1.3, HaxoAsuyrocs B BO3/AyX€, MAJacT HOPMAJIbHO IIyYOK Jydeu
Oenoro ceera. Ilpu Kakoil HaWMEHBIICH TOMIIMHE Omin IUIEHKH OTPa)KCHHBIH CBET C
mmHON BomHBI A = 0,55 mrm OKkaxeTcss MakCUMaNbHO YCUJICHHBIM B PeE3yJbTaTe
uHTephepeHIun’?

Ha auadparmy c xpyrisiM oTBepctiem auamerpoM d = 4 yum magaeT HOPMalbHO
napauleNbHbIA MYYOK JIydeld MOHOXPOMATHYECKOTo CBeTa ¢ UIMHON BOMHBI A=0,5uxm.
Touka HaOMIOICHHUS HAXOJWTCS HA OCH OTBEpCTHs Ha paccrosHuu b = 1 m oT Hero.
Ckonbko 30H K @peHenst ykmaapiBaeTcsi B OTBepcTHH? TeMHOE WM CBETJIEE MATHO
MOJIYYUTCS B IIEHTpe AU(PaKIMOHHONW KapTHHBI, €CJIM B MecTe HaOII0JCHUI TOMECTHUTD
9KpaH?

Ha nudpakunoHHyI0 penieTky najaeT HOpMaJIbHO MOHOXPOMATHYECKUN CBET C JITMHON
BOJIHBI A = 410 nm. Yron A¢ Mexny HalpaBJIeHUSIMU HA MAKCUMYMBbI TIEPBOTO U BTOPOTO
nopsiaikoB  paBeH 2°21'. OnpenenuTs YWCIO 7 IITPUXOB HA EIUHUILY JJIUHBI
TU(PPaKINOHHON PEIIETKH.

Ha mudpakuronnyro pemierky, coaepxkanryto 7 = 400 mrpuxos Ha | mm, magaer
HOPMaJIbHO MOHOXPOMAaTHYECKHA CBET ¢ JUHON BOJHBI A = 0,6 mxm. Haiitu oOmiee
yucao N audpakimoHHBIX MAKCUMYMOB, KOTOPBIE JIaeT 3Ta pemerka. OnpeaenuTs yroi
@ IUdpaKlInU, COOTBETCTBYIOIINHN MOCIEIHEMY MAaKCUMYMY.

Kakoit HanmenbIIei pa3pemaroneii cuiioit R qomkHa 061anate audpakioHHas
peleTka, 4ToObl ¢ €€ MOMOIIBI0 MOKHO OBLIO pPa3pelInTh JBE CIIEKTPaIbHbIC TUHUU
Kaius ¢ muHaMu BoiH A1 = 578 um u A2 = 580 nu? Kakoe Hanmenbiiee uncio N
LITPUXOB JJOJKHA UMETh 3Ta PELleTKa, 4TOObI pa3pelieHrne ObII0 BO3MOKHO B CIIEKTPE
BTOPOTO Mopsiaka?

Crenenp noaspuzay P 4acTHYHO NOJIPU30BaHHOTO cBeTa cocrasiset 0,75.
OnpenenuTs OTHOIIEHHE MAaKCUMaJIbHOW MHTEHCUBHOCTH Imax CBETa, MPOITYCKaeMOT0
aHaAJIM3aTOPOM, K MUHUMAIIBHOH Imix.

Yron a Mexay mIOCKOCTSIMU MPOITyCKaHus noJsipu3aTopos paBeH 50°. EctecTBeHHbIN
CBET, IPOXO/IsI Uepe3 TaKylo cUCTeMy, ociiadisieTcs B n = 8 pas. [IpeneOperas morepeit
CBeTa MPH OTPAKECHUH, ONPECTUTh KOdpGHIMEHT K morioneHus cBera B OISIPOUIax.
VYron bproctepa &z npu nmajieHUM CBeTa U3 BO3/lyXa Ha KPUCTAIIIT KAMEHHOW COJIU
paBeH 57°. OnpenenuTs CKOPOCTh CBETA U B ’TOM KPHUCTAJLIE.

Koad¢uimenT nornomeHns HEKOTOPOro BELIECTBA JIJIsI MOHOXPOMATHYECKOTO
cBeTa onpeieeHHoi amuHE! BomHb o = 0,1 ¢y L. OnpeenuTs TONIMHY X BEIIECTBA,
KOTOpasi HeoOXoarMa JIIs ociabneHus ceera B K = 2 pa3a. [lotepu Ha oTpakeHHe cBeTa
HE YUUTHIBATh.
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Paznen 4 .TepmoaunaMuka U MoJieKyJIsipHas pusuka

102. N3oxopuieckuit, 1300apruuecKuii, U30TEPMUUECKUH, aradaTHYECKU MPOLECCHI
B UJIeNIbHBIX Ta3ax. [IpeoOpa3oBanue TEIUIOTH B MEXaHUYECKYIO paboTy.

103. BuytpenHss sHeprus Tena. BHyTpeHHA 3HEpIrusl 1€albHOIO rasa.
Tennoemkocts. TemnoemkocTs TBepABIX TeN. 3akoH Jrononra u Itu.

104. OOparumbie U HeoOpaTuMble Tporecchl. llepBoe Hauago TEpMOJAMHAMUKH.
TermnmoeMkocTh. YpaBHeHue Maiiepa.

105. TepMoguHamuyeckoe  paBHOBecMe UM Temmeparypa. HyneBoe — Hayano
TEPMOJMHAMUKHU. DMIHUpUYecKas TeMiepaTypHas mkana. KBazucratuueckue mporecchl.
YpaBHeHHe COCTOsIHUA B TCPMOJAUHAMUKE.

106. OO6patumbie U HEOOpaTUMBbIE Tporiecchl. BTopoe Havamo TepmoauHaMuku. [{uki
Kapno. OHTpomnus.

107. JaBnenue raza ¢ Touku 3peHus MKT. CBsi3p TEMI0EMKOCTH C YHCIOM CTENEHEH
CBO0OO/IBI MOJIEKYJI Ta3a.

108. Makpo- u  mukpococtostHus.  CTaTUCTHUECKMH BeC H  BEPOSTHOCTH
MakpococTosiHus. DazoBOe MPOCTPAHCTBO.

109. Pacnpenencnne MakcBeiuia MOJIEKyJd HealbHOro ra3a. Hawbonee BeposiTHas,

CpeImHsiE W CpeIHEKBaJpaTHYHAs CKOPOCTH. OKCICPUMEHTAILHOC OOOCHOBAHHE
pacnpenenenus Makcsesa.

110. Pacripenencune bonpimana u 6apomerpudeckas popmyia.

111. Yucno CTONIKHOBEHUH U JUIMHA CBOOOJHOTrO mpobera MOJeKys MIealbHOTO Tasa.
OMmnupuueckue ypaBHeHus nepeHoca: ®Puka, Pypre u Hprorona. Penmakcamus
COCTOSIHHIO paBHOBecHs. CpeHee YMCIIO CTOJKHOBEHUN

3anaum k pasneny 4

112. Omun rpamMm remuss Obim Harper Ha 100°C mpu THOCTOSHHOM JIaBJICHUHU.
OnpenenuTh KOJWYECTBO TEIUIOTHI, TIepelaHHOE Ta3zy, pabdoTy pacuMpeHus u
IpUpalieHle BHYTPEHHEH SHepruy rasa.

113. VYriekucnsiii ra3 pacIMpseTcs Mpy MOCTOSTHHOM JaBiieHud. Onpenenuts padoTy
pacimpenus, eciu rasy nepeaano 4,2-10% /e TennoTsr.

114. I"a3, 3anuMaBImii 06beM 11 2 moa nasnenueM 10° I7a Gb11 H306apHYeCKU HATPET
ot 20°C 10 100°C. Onpenenuts paboTy paciIupeHus.

115. B Gannone emkocthio 24 1 HaxoguTcs BoxopoAd mpu temmeparype 15°C. Iocne
TOTO KaK 4acTh BOAOPOJA H3PACX0I0BANH, AABIEHNE B Oa/uIoHe HoHM3uIock Ha 4-10°71a.
Kakoe koianuecTBo BoJopoa 6110 U3pacXoa0BaHO?

116. Haiitu u3MeHeHue SHTponuu Mpu H300apUUECKOM pacIIMpeHuu 4 2 a3oTa OT
o0béma 5 21 10 00BEMa 9 1.

117. Onpenenuth TeMmMmeparypy rasa, €clid CpeaHsis KHHETUYecKas DSHEprus
TIOCTYTIATENBHOTO ABHKEHHs ero Monexyn 1,6-107° [Txc.

118. Kakas 1ons MoJjieKy1 KUCiIopoaa 06aaiaeT CKOPOCTAMHU, JISKAIIMMU B HHTEPBaJe
ot 910 10 911 wm/cex, ecniu Temnepatypa raza 400°K?

119. B kabune Bepronera Gapomerp mokasbiBaeT 675 mm pm.cm. Ha kakoil BbeIcOTE

JICTHT BEPTOJICT, €CJIM HA B3JICTHOW IUIOMAAKe OapomeTp mokaswiBain 750 mm pm. cm.?
TemnepaTypy Bo3/lyXa CUMTaTh HEU3MEHHOW U paBHOU 17°C.

Pa3nea 5. KBantoBas puszuka
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120. TennoBoe u3nydeHue u JroMuHecHeHrs. CeKTpalbHbIe XapaKTePUCTUKU
TeII0BOTO M3NydeHus. 3akonbl Kupxroda, Credana-bonpiiMana 1 3aKOH CMEIIEHUS
Buna. A6contoTHO YepHOE Telo.

121. ®dopmyna Penes-J/»xuHca n «yapTpaduosneroBas katactpoday. ['umoresa
kBaHTOB. ®opmyina [Inanka. KBaHToOBOE 00BsCHEHUE 3aKOHOB TEIIJIOBOI'O U3YUYEHHUS.
KopmyckynsapHo-BOTHOBOH Ayalli3M CBETA.

122. dotoadp ekt u 3¢ ekt Komnrona. YpasHenue DitHiuTeina as porosddexra.
123. Omnbit bote. TopmosHoe uznyduenue. ['mnotesa ne bpoitnst. OnbiThl J{3BUCCOHA U
Jxepmepa. Audpaxmus mukpoyactu. [Ipunuun Heonpenenennoctu I eitzenbepra.

124. BonnoBas ¢yHKIUS, €e CTAaTUCTUUECKUI CMBICI M YCIIOBUS, KOTOPHIM OHA

JIOJIKHA Y/10BJIETBOPSTH.
125. CranuonapHoe u HecranuoHapHoe ypaBHeHue lllpeaunrepa.
126. KganroBas yacTuiia B OZIHOMEPHOH MOTEHUUAIBLHON siMe. OqHOMEpPHBIN
HNOTEHIMAIBbHBII Opor 1 6apwep.
127. CoctosiHue MUKPOUYACTHIIB B KBAHTOBOW MexaHHKe. [[oHsATHE O BBIPOXKICHUU
SHEpPreTUYEeCKUX YpPOBHEH.
128. TlpencraBienue GU3HUECKUX BEIMYUH ornieparopamu. OniepaTopbl KOOPIUHAT,
UMITYJIbCA, MOMEHTA UMITYJIbCa, TOTEHIUATIBHON U KUHETUYECKOM SHEpIHH.
129. Cramuonapuoe ypaBHenue Llpenunrepa ans aroma Bogoponaa. BoiaHossie
(GyHKLIMU ¥ KBaHTOBBIE uncia. [IpaBuiia oTO0pa AJi KBAaHTOBBIX IEPEXO0B.
130. CoOcTBeHHBIN MEXaHMYECKHI U MArHUTHBI MOMEHTHI 3JIEKTPOHA B aToMe. OmbIT
[lItepna u I'epnaxa.
131. Crnun-opOuTambHOE B3auMoeicTBHE. TOHKAs CTPYKTYpa aTOMHBIX CIIEKTPOB.
132. Crpoenue aTOMOB U NEPUOIMYECKAs CCTeMa XUMHUYECKUX 1eMeHToB J[.1
Menpeneesa. [lopsaok 3anoaHeHMs! 3JEKTPOHHBIX 000JI0UEK.
133. BekropHas MOzEIb MHOTO3JIEKTPOHHOIO aToMa. THIIbI CBA3EH.
XapakTepUCTUYECKUE CIIEKTPHI ATOMOB.

3agauu Kk pazgeay S

134. Haiitu yacToTy v cBeTa, BBIPHIBAIOIIETO U3 METalIa 3JEKTPOHbI, KOTOPbIE
MOJTHOCTBIO 3aJIEP’KUBAIOTCS PA3HOCTHIO MOTEeHIUanoB U =3 B, ecnu hoTodPdext
HAYMHAETCS TIPH JJTMHE BOIHBI cBeTa A = 0,5 MKM.

135. B pe3ynbrate a¢pdexra Komnrona ¢poroH ¢ sneprueit € = 1,02 M»>B paccesuics Ha
CBOOOJHOM 3JIEKTpOHE Ha yroa @ = 150°. OnpenenuTs 3HEPTUIO & paccestHHOro (oToHa
Y KHHETHUYECKYIO SHEPrHI0 7 3JIEKTPOHA OTAauu

136. [TpoToH o6nanaeT KUHETHYECKOH sHepruel 7, paBHOW YHEPTUU MOKOs Eo.
Onpenenutsb, BO CKOJIBKO pa3 U3MEHHUTCS JUIMHA BOJIHBI A 1e bpoiins nporoHa, eciu ero
KUHETHYECKasi SHEpTHsl yBEJIMYUTCS B n = 3 pasa.
137. .Yactuia B MOTCHIMAIBHOM SIIMKE MUPUHOHN | HAXOMUTCS B HU3LIEM
BO30YKIEHHOM COCTOSIHMH. OTpeneanuTb BEPOSITHOCTh HAXO0KJIECHUS YaCTHUIIbI B
unrepsaie ot 0 1o 1/2.
138. Yacruia B MOTEHIIMAIBEHOM SIIUKE NIMPUHON | HAXOAUTCS BO BTOPOM
BO30YXJIEHHOM COCTOSTHUH. ONpeaAeTuTh BEPOATHOCTh HAXOXKICHHS YacTUIIbI B
uHTepBaie ot I/3, paBHOyaIeHHOM OT CTEHOK.
139. InuHBI BOJH KOMIOHEHT KEJNTOro AyOJjeTa pe30HAaHCHOHM JIMHUN HATpHS,
oOycnoriieHHOTO TIepexoioM 3P-3S, pasaer 589,00 u 589,56 uM. HaiiTi BenmuauHy
pacuieruienus 3P-tepma B 3B.
140. Bemmcarh crieKTpaJibHbIe 0003HAYSHHUS TEPMOB aTOMa BOJIOPO/IA, IIEKTPOH
KOTOPOT'O HAXOJUTCS B COCTOSIHUU C TJIaBHBIM KBaHTOBBIM YHCIIOM N=3.
141. CkoabKko U Kakue 3Ha4€HHs KBAaHTOBOT'O Yucia J MOXKET UMETh aTOM B COCTOSIHUU
C KBAaHTOBBIMU YucClIaMu S 1 L, paBHBIMH COOTBETCTBEHHO 2 1 3 ?
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142. Onpenenuth OTHOUICHHE JUTMHBI BOTHBI A1 Jie Bpoiist mpoToHa K AJTMHE BOJIHBI
A2 ne bpoins a-uacmuysl, IpolIeANINX OJUHAKOBYIO YCKOPSIOLIYIO Pa3HOCTh
noreHimanios U =1171B.

143. Onpenenutb OTHOUICHHUE JUIMHBI BOJHBI A1 J1e Bpoiiis mpoToHa K JJIMHE BOJIHBI
A2 ne bpoins a-uacmuybsl, IpOLIEANINX OJUHAKOBYIO YCKOPSIOLIYIO Pa3HOCTh
noteHimanios U =17B.

144, Cpe/Hee BpeMs XKH3HN aTOMa B BO30YkIeHHOM cocTossHnn At ~1078 ¢. TIpn
nepexojie aToMa B HOpMaJIbHOE COCTOSIHUE UCITYCKAeTCsl POTOH, CPeIHss JUIMHA BOJIHbI
(1) xotoporo paBHa 400 Hm. OLIEHUTH €CTECTBEHHYIO MIUPUHY AA H3IydaeMoi
CHEKTPaJIbHOM TMHUY, €CIIH HE TPOUCXOUT €€ YIIUPEHHUS 32 CUET IPYTUX MPOLECCOB.

145. MOHO3HEpPreTUYECKU My40K AIEKTPOHOB, MPOLIEAIINX YCKOPSIOIIYIO Pa3HOCTh
notenuuanoB U = 20 kB, BRICBEUUBAET B IICHTPE dKPaHa AIEKTPOHHOIYYEBOM TPYOKH,
JuiiHa Kotopoit | = 0,5 m, marHo paguycom r = 1072 em. [Tonp3ysch COOTHOIIEHUEM
HEONPEIeTICHHOCTEH, ONPEIeNIUTh, BO CKOJIBKO Pa3 HEOMPEAEICHHOCTh AX KOOPANHATHI
9JIEKTPOHA Ha SKpaHE B HANPABJICHUU, IEPIICHIUKYIIPHOM OCH TPYOKU, MEHBIIIE
paauyca I msiTHa.

146. Haiitu mocrosiuuyto ITnanka h, eciu u3BecTHO, YTO 3JEKTPOHBI, BHIPHIBACMBIC U3
MeTaJlJla CBETOM C JUTMHOW BOJIHBI A1 = 3,6 MKM, TIOJTHOCTBIO 33JICPKUBAIOTCS PA3HOCTHIO
NOTEHIMAJIOB Uy =6,6 B, a BBIppIBa€Mble CBETOM C JJIMHOW BOJHBI A2 =0,65 mrxm —
Pa3HOCTBIO MOTEHIIUANIOB U2 =16,5 B.

147. HaiiTi yacToTy v cBeTa, BBIPHIBAIOIIETO U3 METaIA JIEKTPOHBI, KOTOPbIE
TIOJTHOCTBIO 33/ICP’KUBAIOTCS PA3HOCTHIO MOTEHIUAIOB U =3 B, ecnu poTodddext
HAYMHAETCS IIPU JUIMHE BOJIHBI cBeTa A = 0,5 MKM.

Pa3nes 6. OcHoBbI GU3NKH A/APa U 3JIEMEHTAPHBIX YaCTHULI.

148. CtpoeHue aTOMHOTO siipa. SlaepHbie cuibl. DHeprus cBsa3u sapa. Jedext macchl.
149. PannoakTuBHOCTE.

150. Snepusle peakunu. Peaknuu neyeHns U CHHTE3a.

151. DneMeHTapHble yacTullbl. Knaccudukanus snementapHbix dactuil. [IpeBpaienue

HaCTHII. 3aKOHEI COXpPAaHCHUA B MUPC DJICMCHTAPHBIX YaCTHUII.

3apaum k pasaenay 6

152. Hazoure cuMmBonnyeckre 0003HauSHHs 1ep U30TONOB BOJIOPOJIa U HA30BUTE
uX.

153. Hcnonb3ys cootHomenne Z=A/2, KOTOpoe CIPaBEATUBO /Ui MHOTHX JIETKHX
A7ep, ONPEETUTh CPEIHIOI 0OBEMHYIO IUNIOTHOCTH 3apsizia sapa.

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

155. JlBa sinpa renust 2*He cnuauch B 0HO PO, M HPU TOM ObLT BBIOPOILIEH MPOTOH.

VYKaxuTe AP0 KAaKOro 3JeMEHTa 00pa30Baioch B pe3yabTaTe TAKOTO MPEBPAICHHUS.

IIpn cpade »5Kk3ameHa, CTYIEHT TMOJy4yaeT JBa BOIpoca M 3aJady U3 TIEpeyHs,

MPUBCACHHOI'O BBIIIC.

BpeMmst moaroToBku CTy€HTa K YCTHOMY OTBETY Ha BOIPOCHI - 10 45 MUH.
5. MeToanueckne Marepuabl 1Jisl oNpeJe/ieHUs] NMPolelyp OLEHWBAHUSI 3HAHMI,
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YMEHHI U HABBIKOB, XapaKTEePHU3YIOLIUX ITANbI (JOPMUPOBAHUA KOMIIETECHIIHI.

IIpomexyTouHas arrecTanuss @O TUCLUUIUIMHE IPOBOAUTCS B COOTBETCTBHM C
tpeboBanusimu CTII CTO CIIGI TU(TY) 016-2015. KC YK/IB Ilopsiaok mpoBeaeHus: 3a4€TOB U
JK3aMCHOB.
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