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1. IosgcHuTEeILHAA 3aANMCKA

®dusnka Kak Hayka O HamOosiee OOLIMX 3aKOHAX NMPHPOJbl BHOCUT CYILECTBEHHBIM BKIaa B
cucTeMy 3HaHMH 00 okpykatomeM mupe. OHa pacKpbIBaeT pojb HAYKM B SKOHOMHYECKOM H
KyJIbTYPHOM Ppa3BUTUU OOILIECTBA, CIIOCOOCTBYET (HDOPMUPOBAHHIO COBPEMEHHOI'O HAay4HOTO
MHUpOBO33peHusi. JlaboparopHbie paOOThl MO3BOJAIOT IMOJYYUTh HABBIKH SKCIEPUMEHTATBHOM
paboThl, yMeHue oOpamarbes ¢ MpudopamMH, CaMOCTOSITEIbHO J1€1aTh BBIBOJBI U3 IMOTYYEHHBIX
OTIBITHBIX JAHHBIX U TE€M CaMbIM 0oJjiee IIyOOKO M MOJHO yCBaMBAaTh TEOPETUYECKHI MaTepua
bu3UKH.

Metoauueckie pEeKOMEHJAlUMH 110 BBINOJIHEHUIO JIAOOpaTOpHBIX paboT 1o y4ueOHOM
mucuuiuiiHe «®Pusnka» pa3paboTaHbl B COOTBETCTBMM C pabouell mporpaMMoil no ydeOHOMH
qucuurmHe «Dusnkay.
BeinmonHenne crynaeHTamu 1a0OpaTOpHBIX pabOT HAIpaBICHO Ha JOCTHXKEHHE CIEAYIOIIUX
pe3yiomamog:
UCIOJIb30BaTh PAa3JIMYHble BUIbl IIO3HABATEIBHOM JEATENBHOCTH JUISL pEIIeHUs (PU3NYECKUX
3a/a4, MPUMEHATH OCHOBHBbIE METOJbl TO3HaHMs (HAOIIOAEHHE, ONHMCAaHHE, W3MEpPEHUE,
SKCHEPUMEHT) JUId M3Y4YEeHHs pa3IM4yHbIX CTOPOH  OKpY’Karolled JeHCTBUTENIBHOCTH;
UCTIOJIF30BaTh OCHOBHBIC MHTEIUICKTYAJIbHBIC ONEpAIMK: MOCTAHOBKA 3a/1a4d, (pOpMyIHpOBaHHUE
TUIIOTE3, aHAJU3 U CHUHTE3, CpaBHEHHE, 00OOIIeHHEe, CUCTeMaTH3allys, BBIABICHHUE MPUYUHHO-
CJIEICTBEHHBIX CBsI3€l, IOMCK aHaJIOroB, (OPMYJUMPOBAHUE BBIBOJOB JJII MU3YyUEHUS PA3IUUHbIX
CTOPOH (U3UYECKUX OOBEKTOB, (PU3MUYECKUX SBICHUH M (PU3MUECKUX MPOLECCOB, C KOTOPHIMU
BO3HUKAET HEOOXOAMMOCTh CTAJKUBAThCS B MPO(ECCHOHAIBHOW cdepe; yMEeHHEe TeHepupoBaTh
UJed U OINpeNeNiTh CPEeiCTBA, HEOOXOAMMBIE A UX peaju3allMy; HCIIOJIb30BaTh PA3JIMYHbIC
WCTOYHUKH JJIS TIOJTy4eHUs (PU3HUUECcKoi HHPOpMALUY, YMEHHE OLIEHUTD €€ T0CTOBEPHOCTH;
aHAJIM3UPOBaTh U IPEJCTABIATh MHPOPMALMIO B PA3JIMYHBIX BHJAX; IMyOJUYHO MHPEICTABIAThH
pe3yIbTaThl COOCTBEHHOTO MCCIEOBAaHUS, BECTH TUCKYCCHH, JOCTYITHO U TAPMOHUYHO COYETast
coJiepkaHue 1 (opMel IpeaCTaBIIEMON HHPOPMALUH.
Ilpeomemmnuix pe3ynomamoeg:
c(OpPMHPOBAHHOCTb MPEACTABICHUN O POJIM U MecTe (PU3UKU B COBPEMEHHOW Hay4HOH KapTUHE
MUpa; NOHMMaHUE (U3NYECKON CYIIHOCTH HaOIroaeMblx Bo BceneHHON siBIeHMI; MOHMMaHHE
poiru u3uku B (GOPMHUPOBAHUM Kpyrosopa M (PyHKIMOHAJIBHOW TI'pPaMOTHOCTH YeJOBEKa s
pelleHns NPaKTUYECKUX 3ajay; BJIAJICHME OCHOBOMOJArarmoluMu (U3MUYECKUMH TMOHSATHUSMH,
3aKOHOMEPHOCTSIMM, 3aKOHAMHM M TEOpUSMH; YBEPEHHOE HCIIOJIb30BaHUE (PU3UUECKOM
TEPMUHOJIOTUM W CHUMBOJIMKH; BJAQJCHHE OCHOBHBIMM METOJAaMHM HAy4YHOI'O IIO3HAHUA,
UCNONb3yeMbIMU B (QuU3UKe: HAOIIOACHUE, OMNMCAHUE, W3MEPEHHE, SKCIEPUMEHT; YMEHHMS
oOpabaTbIBaTh pe3yJbTaThl W3MEPEHUH, OOHAPYKMBATh 3aBUCHUMOCTb MEXIy (HU3HMUECKUMU
BEJIMYMHAMHU, OOBSICHATH IOJIyYEHHbIE pPE3yJIbTaThl W Ji€JaTh BBIBOJBI; CPOPMUPOBAHHOCTD
yMEHHUs peuats ¢u3ndeckue 3anau; cHOpMUPOBAHHOCTh YMEHMsI NMPHUMEHSTh IOJy4YEeHHbIE
3HaHUSA I OOBSCHEHMsI YCIOBUH MpoTeKaHus (U3MYECKUX SBICHWH B TMpUPOJE, B
npodeccuoHaIBHOM cepe U A NPUHATHS TPAKTUIECKUX PEIIEHUH B TOBCEHEBHOM KU3HU;
c(OpMHUPOBAHHOCTh COOCTBEHHOM MO3UIMM IO OTHOIIEHUIO K (Qu3MUeckod HHPOpMauuy,
MOJIy4aeMOM 13 pa3HbIX UCTOYHUKOB. JJabopaTopHble paboTHI CIIy’KaT CBA3YIOLUIMM 3BEHOM MEXy
Teopuel U npakTukoid. OHM HEOOXOIUMBI JIJISl 3aKPEIUICHNS TEOPETUUECKUX 3HAHUHN, OTYyUYEHHBIX
Ha YpoOKax, a TaK K€ JJIs IOJyUYeHUs IPAKTUUECKUX 3HAHUM U YMEHHH.

[{enun mabopatopHBIX paboT:

1. 3axperuieHue, yriayOiieHHe U KOHKPETH3AIMs 3HAHUH 110 U3y4aeMOMYy MaTepuaiy.

2. TlpmoOpereHHe NPaKTHIECKUX HABBIKOB PA0OTHI ¢ PUOOPAMHU M 000pyTOBAHHEM.
3. TlpnoOpereHre HaBBIKOB IKCTIEPUMEHTAIBHON JIESITEThHOCTH.

O0mue ykazaHus 1o BbINOJHEHUIO JIAa00PATOPHBIX padoT

K naGoparopHoii pabote 00ydaromuiicst JOMKEH MOATOTOBUTHCS 3apaHee:
U3YYHTh 1IEIb NPEACTOAIIEH paboThI;

O3HAKOMUTHCS C €€ COJICPIKAaHUEM U TOPSAIKOM MTPOBEACHUSI.



[Tepen mpoBeaeHneM nabopaTopHON pabOTHl HEOOXOIUMO CHIENaTh CIEAYIOIIee:
03HAaKOMHTHCS C 000py0BaHUEM, TPHOOpPaAMU U MaTepHAIIaMU,

03HAKOMUThHCS C TIPABUIIAMHU OOpAIICHUS C HUMH,

03HAKOMUTHCS C TIOPSIIKOM BBITIOJTHEHUS JIAOOPATOPHON pabOTHI;

IPOU3BECTH NO00P HE0OXO0AUMOTO 000PYTOBAHUS.

[Tpu npoBeneHnu paboThl HEOOXOAUMO:

BBHITIOJTHUTH Pa0OTy B COOTBETCTBHHM C METOJAMYECKUM yKa3aHHEM U TPEOOBaHUSMU TEXHHKHU
0€30I1aCHOCTH;

MPOBECTH 00PaOOTKY ONBITHBIX JAHHBIX U HEOOXOAMMBIE PACUCTHI;

10 UTOTaM JIa0OPATOPHOU PadOTHI COCTAaBUTH OTUET.

[To oxkoH4aHuu paboOTHI:

pazo0path coOpaHHBIC ISl MPOBECHUS PaOOTH TPHOOPHI U 000PYIOBAHUE;
npousBecTu yoopky pabodero mecra.

2. MeTtoauueckue yKa3aHusl JAJsl BLINOJHEHHS J1a00pPaTOPHBIX padoT

JlabopaTtopnas padora 1
Tema: M3yuenue koneGaHU MPYKUHHOTO MasTHUKA



Hesb padoTbl: DKCIEPUMEHTAIBHO MOATBEPAUTH TEOPETUUECKHE PACUEThl YaCTOThI KOJeOaHMi
NPY>KUHHOT'O MasiTHUKA.

Oo6opynoBanue: Habop rpy3oB mo 100r; mpyxuHa; MTAaTHUB JAOOPATOPHBIN, pyJIeTKa C
MUJUTUMETPOBBIMU JICJICHUSIMU (JIMHEWKA); CEKyHAOMEP
JonojHuTeIbHasA MHGOPMALIMSA:

I'py3, nonaBelleHHBI Ha CTalbHOM MPYKMHE M BBIBEJCHHBIM HA IIOJIOXKCHUS PaBHOBECHS,
COBEpILIAET MOJ ACUCTBUEM CHJI TSKECTH M YIPYroCTH MPYKUHBI TAPMOHUYECKUE KOJIeOaHUs.
CoOcTBeHHas yacToTa KOJeOaHUI TaKOTO MPYKUHHOTO MasTHUKA ONPEACIISACTCS BEIPAKEHUEM:

K
W, =.|—

m - Fhe k - >kecTKOCTB IPY>KMHBI, M - Macca Tena.

3amaya JaHHOM J1abopaTOpHOW pabOThl 3aKIIOYaeTCs B TOM, YTOOBI SKCIEPUMEHTAIBHO
IIPOBEPUTH MOJYUYEHHYIO TEOPETUUYECKU 3aKOHOMEPHOCTh. I peleHus 3TON 3ajauM CHavaia
HEOOXOAMMO ONPEACTUTh KECTKOCTh K TMPYKHHBI MPUMEHSIEMOW B J1aOOPaTOPHOW YCTaHOBKE,

MacCy m rpys3a U BbIYHUCINUTDH CO6CTB€HHYIO qacToTy WO KOJIEOAHHH MasiTHHKA. 3aTeM, IIOABCCHB

rpy3 Maccol m Ha IpYKHHY, OKCIEPUMEHTAIBHO IIPOBEPUTH IIOJYYEHHBIH TEOPETUYECKU
pe3yibTar.

Xo1 padoThl:
1. TloaroTtoBbTe B TETpaay TAOIHILY AJIs 3alMCH PE3YIbTATOB U3MEPEHHM U BBIYUCICHUN.
0 H k 2m | W—W
Jc:rl_H)IT F, AX’M K,— | 'm, W = _’C_l Atyc W=——c¢C ! —0*100%
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2. VYxpenure NpyXHHY B JIallKe LITaTUBA U MoJBeeTe K Hel rpy3 maccoit 100r. Psgom ¢ rpy3om
YKpENHUTe BEPTUKAIBHO M3MEPHUTENbHYIO JIEHTY W OTMETbTE€ HauyalbHOE IOJIOKEHHE Ipy3a

(puc.1)
3. TloasecwTe k mpyskuHe 2 rpy3a nmo 100r u u3MepbTe €€ yIUIMHEHHE X, BBI3BAaHHOE JIEHCTBUEM

e, =~ 2H 110 U3MEPUTENILHOMY Y UIMHEHUIO AX v usBectnoit cune F BbruucnnTe

KECTKOCTH MPYKUHBIL. k = ; ;
4. 3Hasg BeJUYUHY >KECTKOCTH MPY>KUHBI, BBIYUCINUTE COOCTBEHHYIO 4YaCTOTY
Kosie0aHui WO pyXuHHOTro MasiTHuka maccoi 200 u 400 r.
5. TloasecwTe Kk mpyxuHE ABa rpy3a maccamu 1o 100r, BeIBeaUTE NPY>KUHHBIH
% MasiTHUK U3 TIOJIOKEHHUS PABHOBECHS M DKCIIEPUMEHTAIBHO OIPEIEIUTE
4acToTy KoJieOaHui W 1 3TOTO0 M3MEpPHTE MHTEPBAI BPEMEHU At, 3a
KOTOpbII MadTHUK coBepmaeT 20 MONHBIX KoJeOaHUil, W MpPOU3BEAUTE
% pacder 1o ¢popmyre:
Lj




TI€ M - YUCIIO KOJCOaHuM, T =3,14
6. Takwue ke U3MEPEHUs ¥ BHIYUCIICHUS BBITIOJHIUTE ¢ MasTHUKOM Maccoit 400r.

7. Bpluncnure OTKIOHEHHE pPACYETHOTO 3HAYEHUSI COOCTBEHHOW YaCTOTHI WO Kosie0aHui

IIPYKMHHOI'O MAsTHUKA OT YaCTOTBI W , TIOJ[y4€HHOU JKCIIEPUMEHTAIIBHO, U PE3YJIbTaThl
M3MEPEHUH U BEIYUCIICHUH 3aHECUTE B TaOJIHILY.
BriBoxa:

KoHTpoJibHbIE BONIPOCHI:
1. TTo xakoMy 3aKOHY MPOUCXOAUT KOJIeOaHUE TeNa, MOABEIICHHOTO Ha IPYKUHE?

2. 3aBUCHUT JIM YacTOTa KOJIEOAHUH TPYKUHHOTO MAasATHUKA OT aMILIUTY/Ibl KojeOaHmii?

3. Kakum Obu1 OBbI pe3ysIbTaT OIBITA B YCIOBHUSIX HEBECOMOCTH?

JlabopaTopnasi paGora 2
Tema: OmnpeneneHue yCKOpeHHsI CBOOOTHOTO MaICHUS

IleJab padoThl: W3Yy4YUTh 3aBHCHMOCTD MEPHOJIa MASTHUKA OT €ro JUTHHBI U Macchl. OnpenenuTsb
YCKOpeHHEe CBOOOTHOTO MaICHUSI.




OOopy0oBaHMe: NITaTUB C JIAKOM U My(QTOH, MApUK, JecKa, pyJlIeTKa ¢ MIUTUMETPOBBIMU
JeneHusIMA (JTMHEKa), 9achl.

Xoa padoThl:
1. OTBeTuTh HA BOMPOCHI:

o Kakoi MasTHHK Ha3bIBA€TCSI MaTEMaTHUCCKUM?

3aBHUCHT JIU MIEPUO]T KOJIEOaHUS MATEMAaTUYECKOTO MasiTHUKA OT €r0 MacChl?

KakoBa 3aBuCHMOCTh Tiepro1a KojeOaHuss MAaTEMAaTHYECKOTO MAsITHAKA OT €T0 JITHHBIL.

Hamucate dopmyny mepuoma moidHOTO KojeOaHWs MATEMATHYECKOTO MAasTHHKA.

2. TIpoBepuTb 3aKOH 3aBUCUMOCTH TIEpHOIa KoeOaHusI MasTHUKA OT aMIUTATYAbI ITPH MaJIbIX

yrijlax OTKJIOHEHHUS:

a) TIOBECTH MasTHUK Ha JIECKE, B35B JUIMHY 110 BO3MOXXHOCTH OOJIBIIIE.

0) OTKJIOHMM MasiTHHK Ha yroi (HeOOJbINOI), ompenenum BpeMs, Heooxonumoe st 50-
100 mosHBIX KOJIeOaHUHN M BBICUMTAEM IEPUOJI ITOJTHOTO KOJIeOaHuUs.

B) OTKJIOHUM IIApUK Ha MEHBUINH yroi U BbICUMTAEM HOBBIN nepuon T.

r) cpaBauM niepuon T1 u To.

[TpoBepuM 3aKOH 3aBUCHMOCTH TIEPHO/Ia MASTHUKA OT €r0 JIJTMHBI.

Omnpenenum g yckopeHHe CBOOOJIHOrO majaeHus mno (GopMmyse MasTHUKA U CPAaBHUM €TI0 CO

3HAYCHUEM IS JAHHON MECTHOCTH, B3STOM M3 TAOJIMIIEL:

How

MNo 7\,M t,c n T,Cc M M Ag 59,%
g,C_Z gcp’c_z

5. Pacuersr:

ot Al
T —ﬁ g= T2 Ag :(gcp_gma&z),

g —9,8ﬂ

maba

&g =29 %1009
C gma5ﬂ
BoiBoa:

JlaGoparopHas padora 3
Tema: «Onpenenenue Moyl yIpyrocTH MaTepuasay

Ilean padorei: Onpenennuts MOAYJb YIPYTOCTH MaTepHala.




OﬁODVI{OBaHI/Ie: pa3HoBEC, JIMHENKa HU3MCPUTCIIbHAA C€ MUJJIMMCTPOBBIMU AOCJIICHUA WA
HITAHTEHIIUPKYJb, IITaTUB, JIErKas caMojeibHas KopoOka i THUpb,
PE3WHOBBIN 00pa3zel JTUHOM 0KoIo 40 cM.

JdonojHuTeIbHAS MHGOPMALIMSA:
OmuH  ©3 CcrnocoOOB  HM3MEPEHHST MOAYJS YOPYroCTH OCHOBAaH Ha

UCIOJIb30BaHUK 3akoHa [yka: O = E*e. [Ipome Bcero wu3MepuTh
MOJyJTh 1ehopMaly Ipy HEOOJMBIINX Harpy3Kax.
Xoa padoThl:
1. Wsmeputs Tomumny (B) u mupuny (A) ctopoH oOpasua ¢ MpsSMOYTOJBHBIM CEUYEeHHEM
(A,B) unu nuamerp obpasua ¢ KpyribM CEU€HHEM, C TOMOIIbIO INTAaHTCHIUPKYJIS
2. Tlonmsecuth oOpaser 3a OAWH KOHEI| HA INTATUBE U MPUKPENUTh K €ro HWKHEMY KOHILY
KOpOOKY JJIs TUPb.
3. Hamectu Ha cpennem ydactke oOpasiia KapaHIalIoM JIB€ TOHKAE METKH Ha pacctosiHuu 30
CM. JIpyT OT Jpyra.
N3meputh HauanbHOE paccTosiHue Lo Mex 1y MeTkamu
5. Harpy3urb kopoOKy rupsiMu, 3ammcaTh UX Maccy M M U3MEpUTh paccTosHue L mMexny

&

METKaMH.
6. PesynbTaThl M3MEpEHHsI 3aHECUTE B TAOJIUILY:

Havanenoe | Pazmepsl ceueHust Macca Paccrosnue | AGcomornoe | [lmomans

paccrosinue | A(m) B(m) TUpb MEXIy YIJIUHEHHUE ceueHus

MEXIY METKaMH AA yacTu | 00pasma B

METKaMH nedopMH- | oGpasua HenehopMupo-

Henehopmu- POBAHHOTO | wescry BaHHOM

POBaHHOTO obpaszua METKaMH COCTOSIHUU
—A* 2

oOpasma L,mm A= L — L, S=A*B (v?)

7. paccuMTaTh IJIOLIA](b CEUeHUs 0Opasiia B 1eopMUpOBaHHOM cocTossHUU. Micxoast u3 Toro,
YTO 00bEM PE3UHBI YBEITUYNTCS HE3HAYUTEIBHO U TIPU MaJTbIX Jedopmanusix: S=A*B
8. BbuuCIUTE MOAYNb YIPYTOCTH PE3UHBIL:

0 gaM
g’ S AN 97985

BriBoxa:

JlabopaTopnasi padora Ne4
Tema: HM3ydeHue nmociaenoBaTeNbHOIO U NapalIeIbHOTO COCINHEHUS IPOBOIHUKOB.
Tema 1 M3ydenne napauieabHOr0 COEIMHEHUS IPOBOHUKOB.

Ilesab padothl: [loBepuTh CripaBeyIMBOCTD CIEAYIONNX (HOPMYIT:




|06111:|1+|2+...+ In - =t — 4+ —

Oo0opyaoBaHue: MCTOUYHHK TOKa, PE3UCTOPhI, aMIICPMETP, BOJIBTMETP, BBIKIIOYATCIIb, pPEOCTAT,
COCAUHUTCIIBHBIC ITPOBOAA.

Xoa padoThl:
Co0parts 1ens 1mo cxeme

N3meputsb crity Toka B 1ienu (1) mo ammepmerpy

N3meputh Hanpspkerne (U) mo ammnepmerpy.
Brxutounts amMrnepMeTp B MEPBYIO BETBb MOCIEA0BATENBHO ¢ R1 conmpoTuBienuem, a 3arem
BO BTOPYIO IICTIb, IIOCJIEOBATEIILHO C COMPOTHBIEHHEM R2

PO E

Ri1 A
1

2
R2 A
5. Bce mannble 3anicath B TAONHILY.
6. Paccuurars 0 popmye:
U U _u R, *R
R, =—: R, =71 Ro6m_—; R=——2%:|= I, +1,;ecm U =U, =U,
Il I 2 I obwy Rl + RZ
7. 11 | I1+l 1 L + L
. IIpoBeputs: logw = l1+12; - ==+t
R06m Rl RZ
8. 3anecTH B TabIUIy:
Uosw (B) 11(A) 12(A) R1(Om) R2(Om) Ro6u (OM)

BeiBoa:




JlaGopaTopHas padora

Tema: M3ydeHue nociae10BaTeIbHOIO COCIMHEHUS POBOIHUKOB.

Ileab pa6orel: [loBeputh cripaBeIMBOCTD CIASAYIOMUX (POPMYII:

Uo6m = U1+ U2+...+ Un

R06u.1 = R1+ R2+...+Rn

O06opyaoBaHMe: NICTOYHHUK TOKA, PEZUCTOPBI, AMIIEPMETP, BOJILTMETP,
BBIKJTIOUYATENb, PEOCTAT, COEIMHUTEIbHBIE IPOBO/IA.

X0 padoThI:

1. CoOpaTh 1enb Mo cxeme
2. Usmeputs cuiny Toka B ienu (I) mo amnepmerpy
3. M3MepuTh HalpspKeHUE Ha COMPOTHUBIIEHUH R, MOTOM Ha COMpPOTUBICHUU

R,, a moTtom Ha koH1ax Rju R,.

(a)

‘—l |

(v)

Fou

N

Rq

1

R»

2

4. Bce nansble 3anucath B TaOIUILY.

5. Paccumutath R|,R; 1 Ry 1O hopMynam:

U U U,
Rl =—1 R2 =—2 R06m: z
| | I
6. [IpoBeputs
UO6H.I = Ul + U2 Roﬁm = Rl + RZ
7. 3aHectH B TAOIHILY:
|06H.l (A) Ul (B) Uz(B) Ul_z(B) Rl(OM) Rz(OM) Ro6u1 (OM)

BeiBOa:




JlabopaTopnasi paGora NeS

Tema: OmnpeneneHue yaenbHOIO CONMPOTUBIICHUS IPOBOIHUKA

Heab padoTbl: OnpeaenuTs yAeIbHOE COeAMHEHUE MPOBOIHUKA.

O0OopyaoBaHMe: aMIiepMeTp, BOJBTMETp, JEHTA H3MEpUTENbHAs, IITAaHTCHIUPKYJb, Oarapes

AKKyMyJIATOPOB, TPOBOJIOKA W3 MaTepuaga ¢ OOJNBIIUM  YICIbHBIM
COIPOTHUBIICHUEM, KITIOY, COSIMHUTENbHBIEC TPOBO/A.

Xoa padoThl:
1. H3mepuTh NEHTOHW [UIMHY IPOBOJIOKU 7\‘, T.€. PAacCTOSIHME MEXIy METaNIN4eCKUMU
HaKOHEYHHUKAMHU.
2. W3mepstp nuamerp MpPOBOJIOKU d U pacCcyuTaTh IUIOIIAJb €€ IMONEepPeYHOro CEUYCHMUsS
2
z*d
S= —4 . PezynbraTsl 3aHecuTe B TaOIULLY.
CoOpartb 11enb COeTUHHB MTOCIEI0BATEIbHO HCTOUHUK TOKA, IIPOBOJIOKY aMIEPMETP U KI0Y.
[TapannensHO POBOJIOKE BKIIIOYUTH BOJITMETP.
5. 3aMKHYB KJIIOY, U3MEPUTh CUIly ToKa «I» B 1ienu u HampsbkeHue «U» Ha KOHLIaX MPOBOJIOKU.
PesynbTaTsl 3aHecuTe B Ta0NIULLy.
* U
6. Bpraucnute yaensHoe COMpoTHBIIEHHE O hopMyie p = . R= T
7. Pe3ynbTaThl 3aHECUTE B TAOJIHILY.
Jnuua HnameTtp [Tmomans Cuia Toka Hanpsokenusa | YaenbHoe
IPOBOJIOKH IPOBOJIOKH CeueHHs I l | COIIPOTHBIICHUE
7L d IIPOBOJIOKH (A) (B) IO
%
(m) (M) S (O
(v?)
8. Ilomp3ysich CIpaBOYHUKOM, ONPENENUTh MaTepHal, U3 KOTOPOro U3rOTOBJIEHA IPOBOJIOKA.

BeiBoa:




JlabopaTopnasi paGora Ne6
Tema: Onpenenenrie 3/]C u BHYTPEHHETO CONMMPOTUBIICHUSI UCTOYHUKA TOKA

Heab padorbi: Onpenenuts I{C U BHyTpeHHEE CONPOTUBICHUE UCTOYHUKA MMUTAHUA.
OGopynoBanue: VIcToyHMK TOKa (aKKymynaTop WM Oarapes IjIs KapMaHHOTO (oHaps),
peocTaTt, aMIepMeTp, BOJIbTMETP, COCTMHUTENbHbIE TPOBO/IA.

Xoa pa0doThl:
1. CoOparthb 11enb, COeAMHMUB MOCIICI0BATEILHO, OaTapero, peocTar, aMIepMeTp U KITIOY.
2. K3axumam GaTapen IpUCOEAUHUTH BOJIBTMETD.
3. H3Mmeputhb cuily TOKA B IIETIH U HANPsHKEHUE HA BHEITHEH YaCTH IICTIH.
4. C nmoMmouibl0 peocTata U3MEHHUTh CONPOTHBIICHUE LENU M CHOBAa M3MEPUTh CHIIy TOKa U
HATIPSDKEHUSL.
5. PesynbTarhl H3MepeHUN 3aHECTH B TAOJIUILY:
Cwia Toka.J. A Hampsixenue U.B SJACE.B Buytpennee
COIPOTHBIICHUE
MCTOYHUKA . OM
J = & [ e-U
R+r J

6. Baxapl wucnonb3ys 3akoH Owma A 3aMKHYTOM LENM OINpeNeNUTh BHYTpEHHee
conpotruBiienne U OJIC HcTOYHMKA TOKAa MO JaHHBIM H3MEPEHUl CHIIBI TOKAa H
HanpspkeHus. Haiitu conpoTuBiieHne peocTara Mpy KakJIoM U3MEPEHUN.

7. PazomxHyTh nens u uzMeputb JJIC O6arapen. CpaBHUTH BblunciIeHHOE u3mepenue 2J(C
C U3MEPEHHBIM.

e=U+r]

BriBoxa:



JlabopaTopnas paGora /
Tema: «MccnenoBanue NOTYMPOBOHUKOBOTO IUOJIA»

Lleab pa0otbl: lccnenoBaTh BOJBTaMIEPHYIO XapaKTEPUCTUKY IMOJIYIPOBOAHUKOBOTO JIHOJA
J237A. Tlo sKkcriepUMEHTAIBHBIM JAHHBIM CJEJIaTh KOJUYECTBEHHYIO OLEHKY
IapaMeTPOB TOKOBBIX XapaKTEPUCTUK p — N IIepexoa.

Oo0opyaoBaHue: JUHEHKA ¢ MUJUTUMETPOBBIMU JACICHUAMU; KapaHAall YepTEKHbIN
JdonojHuTteabHass nHGoOpMaIu:

Kak mpaBuio, monxynpoBOJHHKOBBIM JHOJOM HAa3bIBACTCS JIBYXDJEKTPOIHBIA TIPHOOP,
OCHOBY KOTOpPOTO COCTABJIICT CTPYKTypa W3 JIBYX CIJIOCB IOJYHNPOBOJHHKA PAa3JIMYHBIX THIIOB
npoBOIUMOCTH. Ha BHEIIHMX TpaHMIAX CI0EB (OPMHUPYIOTCS HEBBIIPSIMIISIONNE (OMHUYECKHUE)
KOHTAKTBI, BEIBOJIbI OT KOTOPBIX UCTIOIB3YIOTCS JIJIS MOAKIIOYCHHS TMO/A B AJIEKTPHUECKYIO LICITb.
OO6uacTh pasfena ClIOeB MOTYIPOBOAHHUKA MIPEICTABIISIET COOOM 30HY, OOCTHEHHYIO CBOOOTHBIMH
HOCHUTEIISIMU 3apsi/I0B, TAK HAa3bIBACMBIH P-NIIEPEXO/I.

BeiBog OT «p» o MOJNyNpOBOAHMKA B JMOJE CP-NIIEPEXOJOM HA3bIBA€TCA AHOJOM, a
COOTBETCTBYIOIIUN BBIBOJ OT «N» CJIOSI — KaTOJOM. YCJIOBHas CTPYKTypa MOJIYIPOBOJHUKOBOTO
JMoJia U ero 0003HauYeHNe Ha MPUHIMITMAIBHBIX CXeMax MpeJcTaBlIeHbl Ha puc. 1.1.

—1 P

arHod kamod

Puc. 1.1. CtpykTypa 1 ycioBHOE 0003HaU€HHUE MOTYIIPOBOJHUKOBOTO JUOA.

[Ipu momave Ha aHOJ OTPUIIATENILHOTO, a HA KaTOJ TMOJOXKHUTEIBHOTO HAINpPSHKEHUS, OCHOBHBIE
HOCHUTENH (IBIPKUA B PU JIEKTPOHBI BNIOJIYIPOBOJHUKE) OTTSIHYTCS K BHEIIHUM KpasM TUOJA, U
HIMPUHA P-n TIepexoja Bo3pacTeT. B uaeane mpu 3TOM TOK 4epe3 AMOJ JOJDKEH OTCYTCTBOBATh,
TaK Kak CBOOOJHBIX HOCHUTEJEH BHYTpH p-n mepexona Her. CaMm mepexon B JAaHHOW CHUTyaluu
BBITIOJIHSIET POJIb M30JISITOPA, a JUOJ MOXXHO TMPEACTaBUTh B BUAEC KOHACHCATOPa, OOKJIaIKaMH
KOTOPOIO CIY>KAT CJIOU MOJYNPOBOAHUKA, & AUIIEKTPUKOM — P-n MEPEXOS.

[Ipu yMmeHblIEHHHM 3amuparomiero (oOpaTHOro) HampsHKEHUS TOJIIMHA Iepexofa OyaeT
YMEHBLIAThCSA, @ MPHU CMEHE MOJSPHOCTH M HEKOTOPOH BEIMYMHE MPSAMOro (OTHHPAIOIIEro)
HaAIpsDKEHUSI OHA CTAHET PaBHOM HYIIO, M 00JacTH ¢ OOJNBIIMMU KOHLEHTPALUSIMHU CBOOOIHBIX
HOCHUTENEH COMKHYTcA. YUepe3 Avoj MOTEYeT MPSMOM TOK, BEIMYMHA KOTOPOIO 3aBUCUT OT
MPUJIOKEHHOTO HANIPSKEHUSI U CBOMCTB MOIYITPOBOAHUKOBBIX MATEPHAIIOB.

B peanpHbIX AMomax mpu 3amuparomieM (00paTHOM) HampsyKEHUU NMPOTEKAeT HE PaBHBIM HYIIO

. I o o
06paTHLII/I TOK ( 06"‘) H, YBCIIMYUBAOIIUHCA C POCTOM 3TOI'0 HAIIPSIPKCHUA. I[aHHLII/I TOK MOKHO
NpEaACTaBUTH B BUAC COBOKYITHOCTH TPEX COCTABJIAIOIINX:

I, =1, +1; +I,

Trac I, TOK HACBIIICHUA (TCHHOBOﬁ TOK), O6yCJ'IOBJ'ICHHBIfI HaJIU4YMEeM HEOCHOBHBIX HOCUTEICH —

ABIPOK B «1N)» MOJYHIPOBOAHHUKE U BJICKTPOHOB B «P>» CJII0€;

I . .

T— TOK TepMOTEHEpAIINH, CBSI3aHHBIN C TOSIBIICHHEM B 30HE P-N Mepexo/ia CBOOOIHBIX HOCUTENCH
(reHepanuell  JIEKTPOHHO-ABIPOYHBIX  Iap), KOJIMYECTBO  KOTOPBIX  IPONOPLHOHAIBHO
TeMIlepaType U 00beMy Tepexo/ia (BETMYUHE 0OpaTHOTO HAMPSHKEHNUS ),



I .
Y — TOK YTEYKH, OOYCIOBIICHHBI KOHEYHBIM 3HAUYEHUEM COIPOTUBICHUS TOBEPXHOCTHU
MOJyPOBOJIHMKA, OH TaKXe MPOMOPLUOHANIEH 3amuparolleMy HampsbkeHuto. [lpu  manbix

%Io

1
00paTHBIX HAIMPSHKEHUSX M HEOOJBIINX TeMIepaTypax — oo

B peanbHBIX MONYNPOBOAHHUKOBBIX JHMOAAX TPU JOCTHKEHUH OOpaTHBIM HAaIpPSKEHUEM
HEKOTOPOH BETMYMHBI HACTyHaeT MpoOoil p-N mepexoja, YTO BBI3BIBAET PE3KOE yBEIHUCHHE
obpatHoro Toka. IIpoGoii MoxkeT ObITh OOYCIOBIIEH JHMOO KBAaHTOBOMEXaHWYECKHUMH
TYHHEJIBHBIMH 3¢ (eKTamMH, JTaBHHOOOPa3HBIM POCTOM HEOCHOBHBIX HOCHUTENIEH HM3-3a OOIbIION
HANPSDKEHHOCTH 3JICKTPUUYECKOTO MoJid B 00beMe P-N mepexojia, WM H3-3a POCTa TEMIEpaTyphbl

IIOJIYIIPOBOJIHHKA, BBI3BIBAIOILLEH POCT TOKA 4

T | JJIbHEMIIUI pa3orpes 1uoaa u T.1.

B mepBeIXx nByX ciywasx npoOoil Ha3bIBaeTCsl JJEKTPUYECKHM, a B TPEThEM — TEIJIOBBIM.
OnexTpudeckuil mpoOoil sIBIIsETCSI 0OpaTHUMBIM, TO €CTh IMPHU CHATHH OOpPaTHOTO HANpsDKEHUS,
BBI3BABIIETO MPOOOH, p-N TMepexoJ BOCCTAaHABIWBAET CBOM CBOMCTBA. TerioBoil mpoOoi

HeoOpaTUM M BBI3BIBA€T  paspylleHHMe  P-N mepexoja  (pacIulaBlieHUE  €ro).
Ge Si

np.

53 /
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Puc. 1.2. BOHBTaMHepHBIC XapPaKTCPUCTHKU TMOJTYIIPOBOAHUKOBBIX JHUOJ0B, MU3TOTOBJICHHBIX W3
Pa3HbIX MATECPUAJIOB.

Yy PCAIBbHBIX NUOAOB BCJIIMYMHA O6paTHOl"O TOKa 3aBUCUT OT MaTcpHaja IOoJyHnpOBOJHUKA. I[J'ISI

KPEMHHEBBIX JTHOI0B Ioép-npn KOMHATHOM TEMIIEpAType HMEET IOPSANOK EIUHUL-IECATKOB
MUKpOaMIIep, JUIsl TepMaHUEBbIX — COTHM MHUKpoamIiep, Musuinamiepsl. Hampsokenue mpoGost
OIPEIENACTC XapaKTepUCTUKAMHU IIOJYIIPOBOJHUKOBBIX MAaTE€pUaIOB U MOXKET JIEKaTb B
npenenax oT €AUHMI] BOJIBT 1O KHMJIOBOJIBT.

Xoa padoThl:

1. Ucnons3ys pgaHHble Ta0numbl |  TMOCTPOUTH  BOJIBTAMIIEPHYIO  XapaKTEPUCTHKY
HOJIYTIPOBOIHUKOBOTO Auona J[237A nns npssMoM U Tpu 0OpaTHOM BKIIIOUEHHH.

Tabmuna 1
[ imon 1237 A |
| IIpsimoe HanpaBJieHHE | OO0paTHOe HampaBlIeHUE |
[uB | LMA | UB | LmkA |
L0 L0 L0 L0 |
(0.1 | 18 | -2.95 [ -11 |
[0.2 | 38 | -5.77 | -17 |
1 0.3 | 59 | -7.81 | -20 |
| 0.4 | 84 | -16.16 | -27 |
| 0.5 [ 110 | -23.22 | -30 |




1 0.6 | 140 | -30.79 | -32 |
| 0.7 | 175 | -36.14 | -33 |
1 0.8 | 215 | -43.2 | -34 |
1 0.9 | 245 | -52.95 | -35 |
| 1 | 295 | -67.3 | -36 |
| | [ -80 [-365 |
==
e =a
e — =
A =
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2. Ilo nawampHOMYy ywacTKy oOpatHoil BeTBM BAX nuoma JI237 A ompenenuTs TOK
HacblleHus [Hac.
3. Tlo obpartnoii BetBu BAX crabunutpona [I811 ompenenuts HampsbkeHHE cTaOMIM3ALMU
unp (po6os).
BeiBoa:

KoHTpoJibHbBIE BONIPOCHI:

1.

wn

No gk

8.
9.
10.

Chopmynupyiite omnpesnenreHne MNOIYNPOBOJHUKOBBIX — MarepuanoB. Ilepedncnure
pacrpocTpaHeHHbIE MaTepUAIIbl, OTHOCSIIIUECS K KIIACCY MOIYTTPOBOIHHKOB.
Cdopmynupyiite onpeneneHue coocmeenHou nposooUMocmu TOTYIPOBOTHUKOB.
ChopmynupyiiTe  ompeneiaeHue TepMUHA  “Ovlpka” B TEOPUM  MPOBOJUMOCTHU
HOJIYTIPOBOIHUKOB?

Onummre MexaHu3M (process) o0pa3zoBaHUs “IbIPOK” B MOTYTIPOBOIHUKE.
Coopmynupyiite onpeneneHue npumecHo nposoouMocmu TOIyIPOBOIHUKOB.

Kakue yacTu1Ibl SIBISIIOTCS OCHOBHbIMU HOCUMENAMU 3aps0ad B TIOIYTIPOBOJHUKAX N-TUNa?
Kakue 4dacTHILBI SIBISIOTCS OCHOBHbIMU HOCUMENAMU 3apsA0a TOTYIPOBOJHUKAX p-THUHA?
Kaxk co3gatot mosrynpoBOAHUKH p-THna’?

Cdopmynupyiite onpenenenue p — N nepexooa.

Kakoe nmoaxiroueHme Ano/1a K NICTOYHUKY TOKA HA3bIBAIOT NPAMbIM, @ KAKOE — 00pamubim?
Cdopmynupyiite 0cHOBHOE CBOMCTBO M Ha3HAYEHHUE MOIYIPOBOJHUKOBOTO Jroa?



JlaGoparopHasi padora Ne§
Tema: HaOmronenue nelcTBUS MAarHUTHOT'O OIS

Ileab paboThI: 9KCH€pI/IMeHTaHBHO OIIpE€aACINTh 3aBUCUMOCTD ﬂCﬁCTBHH MAar"ouTHOTO ITIOJIA Ha
IMPOBOAHUK C TOKOM

Oo6opynoBanue: [IpoBOIOYHBIN MOTOK, IITATUB, ICTOYHUK MMOCTOSIHHOTO TOKA, COEITMHUTEIbHbIE
MIPOBOJIHUKH, TTOJIOCOBOW MarHur.

Xoa padoThl:
1. TlomBecTn MpPOBOJIOYHBIM MOTOK Ha JIANKY IITaTHBA HA

paccTtostHuu 4-5 cM OT cToa.

2. IlpucoenuHuTe MOTOK K UICTOYHHUKY TOKA.

3. Tlommecutre K BHCANIEMY MOTKY MAarHuT HOKHBIM
MOJIFOCOM U HabmrofaiiTe, kKak OyJeT MOTOK JBUTaThCS
K MOTKY HJIM OT HETO, €CJIM K MaroiuTy, TO TOK B MOTK€C
TE€YeT TaK, YTO €ro MarHUTHOE IOJIeé HaMpPaBIIEHHO
CCBCPHBLIM ITOJIIOCOM K Mariury.

4. Ompenenure HampaBlIeHHE TOKa B MOTKE C MOMOIIbIO
[IpaBUJIa IPaBOro BUHTA.

5. Ilomectute HampaBieHHEe TOKa B MoTke. [lepexkuHyB
KJIEMMBI Ha UCTOYHUKE TOKaA.

6. cHOBa TMOJHECUTE MAarHUT IOKHBIM TIOJIOCOM H
3aME€ThTC, KaK MOTOK 6YI[6T JABUTaTbCs TCIICPb.

7. 3apucyiiTe MonoXKeHHe MarHuTa U MOTKA B TIOCJEIHEM Cllydae. Y KaXUTe HallpaBJICHUE
TOKa B MOTKE CTPEJIOYKOM.

BriBoxa:



JlabopaTopnasi paGora Ne9

Tema: M3ydeHue sBICHUS 3IEKTPOMATHUTHON UHIYKIIUHU

Lesb padoTbi: Habmonars siBIeHHE EKTPOMArHUTHON HHIAYKLMH 110 TIOKA3aHUSM IPHOOPOB.

OOopyaoBaHMe: TagbBaHOMETp, OaTapes aKKyMyJSTOPOB, KaTYIIKH C cepJIeYHUKaMH,

,Z[y1"006p33HBII71 MAariuT, BBIK/IIFOYATEJIb, COCAUHUTCIBHBIC ITPOBOAA.

Xoa padoThl:

oA~

~

HpI/ICOGI[I/IHI/ITB 34KMMbI TaJIbBAHOMCTPA K 3a’)KMMaM KaTyIIKH.

[TpucTaBUTh CEpACUYHUK K OJHOMY H3 IOJIFOCOB JyrooOpa3HOrO0 MarHuUTa W BIBHHYTb
BHYTPb KaTYIIKH, HA0JIF0/1ast OTHOBPEMEHHO 32 CTPEJIKOM TraJIbBAHOMETPA.

[ToBTOpUTH HAOINIIOJICHHE, BBIABHras CEPACYHHK W3 KATYIIKH, a TaKKe MEHSS MOJoca
Mar”Hura.

3apucoBarh CXeMy OIbITa M MIPOBEPUTH BBIMOIHEHUE MTpaBuiia JIeHIIa B KaKIOM Cirydae.
Pacronoxuth BTOpYIO KaTyIIKy psiIoM C IEPBO Tak, YTOOBI UX OCH COBIIAJIH.

BcraButh B 00€ KaTyIIKK JKEJIE3HBIC CEPICYHUK U IPUCOCIUHHUTL BTOPYIO KaTYIIKy Yepes3
BBIKJIFOUATENh K OaTapee.

3aMbIkas U pa3MbIKasl K04, HAOI01aTh OTKIIOHEHHUE CTPEJIKU rallbBAaHOMETPA.
3apucoBarh CXeMY OIbITa U IPOBEPUTH BBINOIHEHNE IIpaBuiia JIeHna.

BeiBoa:



JlabopaTopnasi paGora Nel(

Tema: OnpeneneHue noka3aTess MPEIOMIICHUS CTEKIIa

IHeanL padoTLI:

1. Ha6J'H-OI[€HI/IC SABJICHUS IIPEIOMIICHHA CBETA BO BPEMSA IMTPOXOKIACHUS €0 4YEPE3 CTCKIIO

2. Omnpezenenue nokazaTelis MPeTOMIICHUS.
OoopynoBanme: [lnockonapaimiensHas IUIaCTHHA, TpaHCHOPTHDP, Tabnuma bpaawca, nuHelika ¢

KapaHJalioM

Xoa padoThl:
1. OtBeTuTh HA BOIPOCHI:

Kax unraercs 3akoH npenomiieHus cBeTa (MOSICHUTh PUCYHKOM)?
Kak pacnpoctpansieTcs cBeT B IpUpPOIHOU cpeae?
Kak pacnpocTtpansercsi cBeT, €cii OH oA aeT Ha TpaHuIly pa3jelia ABYX cpen?

Uto Takoe nokazaresb NpesioMIICHHS ?

2. BrmmonHenne OKCIICpUMCHTA.

BeiBoa:

1. Bo3pMeM mIocKonapaieNbHyO IIACTHHY, MTOJI0KUM €€ Ha JIUCT Oymaru u o0BeeM
ee, OTCTYNUB 5 CM OT HalKCaHHOTO.

2. YOpaB IUIaCTHHY MpPOBEAEM MEPIECHAMKYISIP K
cepearHe OOBE/ICHHOM IUIACTHHBI U MAalOUIHI
nyq non yriom 30<a <60 (cM. puCyHOK)

3. Tlomoxum MIIACTHHY TpEKHEE MECTO W TSI B
MEPETHIO0 T'PaHb C MOMOILBIO JTHHEHKH MPOITUM
MAIAIONINHA JTyd MOCTIe MPOXOXKACHUS €r0 CKBO3b
IUIACTHHY.

4. VYO0epeMm MIacTHUHY U COECIUHHUM TOUKy 1 u 2 (cM.
pucyHok). [Tonyunm yroxa npenomienus " .

5. C moMomipio TpaHCHIOPTUPA 3aMEPUM YIoJl & H .
yron [ °
6. C momombto Tabauubl bpaauca (ctp. 52) HaiineM cuHyCHI yIiioB o U

7. PaccumTaem nokasareinb IpeIoMIIEHHS CTeKJa o opmyie:
SiInNx

sin



JlabopaTopHasi padora 11
Tema: OnpeneneHue IJIUHBI CBETOBON BOJHBI

Leab padoTbl: 3MepuTh JIMHY CBETOBOU BOJIHBI

Oo6opynoBanue: udpakIMOHHAS pPEIIETKA, YCTPOWCTBO JJII HW3MEPCHUs JUIMHBI BOJIHBI,
namnouka 3,5 B, ucrounuk nutanus 4 B, coelMHUTENbHBIE TTPOBO/IA.

JonojaHuTtebHass MHDoOpPMALUS:

B pabore s ompexneneHus JUIMHBI CBETOBOM  BOJIHBI

UCIIONB3YeTCs___MU(paKIMOHHAs pelieTka ¢  IepUOIOoM

1 N
d :W’ rae N=100/ OHa saBIgeTCA OCHOBHOM YaCTBIO

M3MEPUTEIbHONM YCTaHOBKH, MOKa3aHHOM Ha puc. 1.
Pemerka 1 ycranaBnmuBaeTrcsa B jep)karene 2, KOTOPBIH
NpUKpEIUIeH K KoHIy JuHeiiku 3. Ha nuHeiike xe
PacCIOIOKEH YEPHBIN SKpaH 4 ¢ y3KOW BEPTUKAIBHOM IIEIIbIO
5 nocepenuHe. OKpaH MOXKET NEpeABUIaThCsl  BIOJb
JIMHENKH, YTO MO3BOJISIET U3MEHSTh PACCTOSHUE MEXY HUM
U 1U(PaKIMOHHON PEIIEeTKOM. "
Xo/ paboThl:
1. T'nans ckBo3b NU(MPAKIMOHHYIO PEIIETKY U Ielb B
JKpaHe Ha UCTOYHHK CBETa U3MEPUTh paccTosiHue b B Puc.1.
CM Ha 4YEpHOM JKpaHe /Uil KPaCHOro u A
(¢puoseToBOro 1BETA.
2. PaccrosiHue & OTCUMTHIBAIOT IO JIMHEHUKE OT PELIETKU
710 DKpaHa. ég:??:‘{*:‘s..
BrluncuTe AIMHY BOJHBI KPACHO20 c6ema B CIIEKTPE MEPBOTo NOpAAKa, T.e. K=1.
4. llponenaTs TO ke Ui puonemosozo ceema.
dopmyna s pacuera:

_d*b
k*a
b -2 bqbuoﬂ—? A =7 A,

Kp
BriBoxa:

w

uon '



3.Cnucok JaurepaTypsbl:
3.10cHOBHBIE HCTOYHUKU:

1. Jmutpuea B.®. ®usuka mis npodeccii U CHENHaIbHOCTEH TEXHUYECKOTo MpoduIs:
yu4eOHHMK  JuIsi  00pa3oBaTeNbHBIX  YUPEXKIEHUH  HadalbHOIO U CPEIHEro
npodeccuoHaabHOro oopazoBanus — M.: 2018

3.2 JIONOTHUTEIIbHBIC HCTOYHHKHU:

3.2.1 bospckuit .M. CnpaBounuk no ¢usuke [Tekcr] / B.M. Bbospckuii B.M. - M.:
N3natensctBO «Haykay, 2006-944 c.
3.2.2 Tenpenmreitn JI.D. ®usuka. Yueonuk jis 10 k. [Tekct] / JI.O. I'enaenmreiin, FO.1.

Hux — M., 2005.
3.2.3 Tenpenmreitn JI.D. ®usuka. Yueonuk jis 11 k. [Tekct] / JI.O. I'enaenmreiin, FO.1.
Huk — M., 2005.

3.24 TpomoB C.B. ®uszuka: Mexanuka. Teopuss OTHOCHUTEIBHOCTH. DIIEKTPOJUHAMHUKA
[Tekct]: yuebnuk ans 10 k. oOmieoOpazoBarenbHbIx yupexaeHuil. / C.B. I'pomoB —
M., 2001.
3.2.5 I'pomos C.B. ®usuka: Onrtuka. TeroBble siBneHus. CTpoeHHE U CBOMCTBA BEIIECTBA
[Tekct]: yuebnuk st 11 ki obmeoOpazoBatenbHbix yupexaenui. / C.B. I'pomoB — M.,
2001.
3.2.6 KacpsinoB B.A. ®@usuka. 10 k. [Tekct]: yueOHUK 11 00111€00pa30BaTENbHBIX YUEOHBIX
3aBegenuii / B.A. Kaceanos — M., 2005.
3.2.7 KacesnoB B.A. ®usuka. 11 xn. [Tekcr]: y4yeOHuk mns 00IIeoOpa3oBaTEIbHBIX
yuebHbIX 3aBenenuii / B.A. KacwsHoB — M., 2003.
3.3 HTEepHET-pecypcehl:
Pexxum noctyna
http://www.0zon.ru/context/catalog/id/1083584/?gclid=cnrgjysh6qgscfyk-zaod_34-hg,
CBOOOJIHBIN. — 3arjiaBue ¢ SKpaHa.
Pexxum gocryna
http://www.edu.ru/modules.php?page id=6&name=Web Links&| op=viewlinkinfo&lid=15441,
CBOOOAHBIN. — 3ariaBue ¢ HKpaHa.
Pexxum noctyna http://irina437.narod.ru/fest/02/04.htm, cBoboaHbI#. — 3ariaBue ¢ SKpaHa.
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