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1.IIOSAICHUTEJIBHAS 3AIINCKA
[laHHbIEe MeTOAMUeCKHe yKa3aHusl Ipe/iHa3HauaroTCs /1J1s OKa3aHusl IOMOILU CTy/leHTaM B
BBITIOJTHEHUH TIPAKTHUECKUX paboT 1o yuebHOU AucturuiiHe «Pu3nKa».

Bupabl 3aa4 ¥ nUIaHbI UX pellIeHust

Ha npakTruecKux 3aHSATHSIX TI0 (PU3UKE 0OBIYHO UCITIOJTB3YHOTCS:

1) 3aaun-ynpa>kHeH!s], TIOMOTAlOII[e CTy/eHTaM TMPUOOpPecTu TBEP/ble HAaBLIKK
pacuéTa v BBIYMC/IEHUH;

2) 3a/1auu AJ1 JeMOHCTPALM NPaKTUYeCKOro IPUMeHEeHUs TeX UM UHBIX 3aKOHOB;

3) 3a/1auu /1 3aKperyieHus1 U KOHTPOJIsi 3HaHUM;

4) no3HaBaTe/IbHbIe 3a/lauH.

3ajaum JJ1s1 3aKpervieHUsi U KOHTPOJISl 3HaHUM M 3a/iaur-yTIpa’KHEeHUs] PaCCUMTaHbl Ha
WCI0/Ib30BaHKe TOTOBBIX 3HAHWM, TOTyYEHHBIX M3 KHUT, JIeKI[UM, OT TpernojaBaTess. PeleHue
TaKuX 3a/lau OMUpaeTCs B OCHOBHOM Ha MeXaHW3Mbl MaMaTU U BHUMaHUsi. OHO B W3BECTHOM
CMBICJIE TIOJIe3HO U Jla’ke He0OX0UMO.

Haripumep, npu pellieHUM 3aaud-yNpa’kKHeHUs Ha KOJIMUeCTBEHHBbIN pacuéT cpejHeu
KBaJIpaTUUHOM CKOPOCTH MOJIeKY/ T/a3a TpU 3alaHHBIX YCJIOBUSIX (TeMIiepaType) CTYeHTbI
JO/DKHBI 3HaTh ()OpPMy/y JJisi pacuéra CpeJHel KBaJpaTUYHOW CKOPOCTHM MOJIEKYJ, 3HaueHHue
YHHBepCabHOM ra30BOM MOCTOSTHHOW, U YOeIUThCS, YTO CKOPOCTH MOJIEKYJT OUeHb BeJIUKU JaKe
TIpU KOMHaTHBIX TeMrepatypax. Bcé 3To nonesHo A1 u3yueHusi MoJieKyisspHor ¢pu3uku. OHaKo
TOJIKO Te 3aZlaud, B KOTOPbIX YCTaHAB/IMBAIOTCS HOBble, HEM3BECTHbLIE paHee CTyZeHTaM CBS3U
MeX/ly 3HaKOMbIMU (PU3MUeCKUMU XapaKTePUCTUKAMH, SIB/ISIFOTCSI CTUMYJIITOPOM UX YMCTBEHHOM
JesitelbHOCTU. K TakuM 3ajauamM B TepBYHO Odepe/lb OTHOCSITCSI TO3HaBaTe/bHbIE 3a/lauul.
OTnvune TO3HaBaTeNbHBIX 3a/lau OT 3aJjay APYTHMX BHJOB COCTOMT B TOM, UTO B TpOLECCe UX
peltieHUst 00yUaroImyiAcs MprUoOpeTaeT HOBbIE 3HAHUS.

Ecimu ctyneHT umeet ciiabyro TeopeTUUeCKYH0 TIOrOTOBKY, pellieHre 3a/a4 1oj00Horo
poJia MOKeT OKa3aTbCsl [/ Hero HernoCWIbHBIM. [la)ke B 3TOM cilyyae, eC/ii, TIPUCYTCTBYs Ha
3aHSITUSIX, OH ITO3HAKOMUTCS C XOZIOM PellleHUs ¥ Pe3yJIbTaToM, 3TOro Oy/IeT HeloCTaTOuHO [Iist
JOCTVDKEHUS 11eJTU TI03HaBaTe/bHOW 3azaun. [103TOMy HY)KHO TpebGoBaTh, UTOOBI CTY/I€HTBI
TOTOBWIM TeOpeTHUUeCKUM MaTepuas, M TMOKa3biBaTb WM, UTO MMEHHO HEeBBLINIOJHEHWe 3TOro
TpebOBaHUs PUBOUT K HEy/jaue TIPH PeIlieHrH 3a/1au.

[ns pelieHus 3a/iau pac4eTHOrO XapakTepa JA0CTaTOUHO COCTaBUTb CUCTEMY YPaBHEHUH,
a Janbliie BCE CBOAWUTCS K MaTeMaTWUeCKUM [eHcTBusM. HekoTopwle 3afaud TpeOyrOT /s
pelilieHus] TeOMeTpUUYeCcKUX TOCTPOeHU U MCI0JIb30BaHus TpadrkoB. HecMoTps Ha pa3iduue B
BUZIAX 3ajlau, UX pelleHre MOXKHO MPOBOAWTL MO CJIeAyloIleMy o0ijemMy TiaHy (HEKOTOpbIe
MyHKTbl TIJlaHA MOTYT BbIMaZaTh B HEKOTOPbIX KOHKDETHBIX CJ/lydasiX), KOTOpPbIM HaJo
MPO/JIUKTOBATh CTYJeHTaM:

1. npoyecTh BHUMATe/ILHO YCJIOBHE 33/laul;
2. TIOCMOTPETh, BCe JIU TePMUHbBI B YC/IOBUSIX 3a[jaUl U3BECTHBI U TIOHSTHBI (€C/IU UTO-
TO HesICHO, CleflyeT oOpaTUThCA K yueOHHMKY, MPOCMOTPeTb peIlleHUs MpeAbIAyL[UX 3afad,
TIOCOBETOBAThCS C TIpero/jaBaresieM);
3. 3anucaTth B COKpAIlleHHOM BHJe YCIOBHe 3a/lauM (Korja BBeJeHbl CTaHJapTHbIe
0003HaueHus1, Jilerue BCIIOMUHATh (POPMYJIbI, CBSI3bIBAIOLI[HE COOTBETCTBYIOIIME BeJTMUMHbI, UéTue
BU/JJHO, KaK1e XapaKTepUCTUKY 3a/laHbl, BCE JI1 OHU BbIpa)KeHbI B OIHOM CUCTeMe eIUHUL] U T.[.);



4. chenatb 4yepTéX, ecM 3TO HeoOXOAUMO (fenasi yepTéx, HY)KHO CTapaTbCs
TIpe/ICTaBUTh CUTYALMIO B HarOosee 001ieM BH/ie, HalIpUMep, eC/TA peliaeTcs 3aaua 0 KojaeOaHnu
MasITHUKa, ero CyieflyeT 1300pa3uThb He B TIOI0’KeHUH PaBHOBECHSI, @ OTK/IOHEHHBIM);
5. TIPOM3BECTU aHAIU3 3a/lauM, BCKPHITh €8 (hU3NuecKuil CMbIC/ (HY>KHO YETKO
TIOHNMaTh, B 4eM Oy/1eT 3aK/IFouaThCsl pellieHre 3alau; TaK, eC/ii TpeOyeTcst HAUTH TPaeKTOPUIO
JIBIDKEHUST TOUKH, TO OTBETOM JI0JDKHA C/TY>KUTh 3alyCh ypaBHEHU KPUBOU, OMUChIBAOLLel 3Ty
TPaeKTOPHIO; Ha BOTIPOC, Oy/IeT I TPaeKTOPHS 3aMKHYTOM JIMHUEH, C/ielyeT OTBETUTh «Ja» WU
«HeT» U 00BSICHUTB, TIOUeMY BbIOpaH TaKOl OTBET);
6. yCTaHOBUTb, Kakue (U3MUecKre 3aKOHbI M COOTHOLIEHHSI MOTYT OBITh
WCTI0/Ib30BaHbI TIPY PellleHrH 1JaHHOM 3a/laul;
7. COCTaBUTb ypaBHeHWs, CBsi3bIBalolle (U3NUecKre BeJUUMUHBI, KOTOpbIe
XapaKTepr3yT pacCMaTprBaeMble sIBJIeHUsI C KOJTMYeCTBeHHOW CTOPOHBI;

8. peluTh 3TU YpaBHEeHUs] OTHOCUTEIbHO HEU3BECTHBIX BeJTMUMH, TIOYUYUTh OTBET B
obuiem Buge. Ilpexxzie ueM nepexofnTbh K UMC/AEHHBIM 3HaueHWsIM, TIOJIe3HO TPOBECTH aHalu3
3TOTO pellIeHUs: OH TIOMOXKeT BCKPBITh TaKue CBOWCTBA

paccMaTprBaeMoro sIB/ieHusl, KOTOpble He BU/JHBI B UMC/IEHHOM OTBETE;

9. nepeBecTH KOJMUECTBEHHbIe BeJIMUMHBI B 001eNpUHATYI0 cuctemy eauHul] (CU),
HalTH YMC/IeHHbIN pe3y/bTar;

10. mpoaHany3VpoBaTh MOJyYeHHBIH OTBET, BBISICHUTb KaK M3MEHsSIeTCs] MCKOMast
BeJIMUMHA TIPM M3MEHEeHWU [PYTHX BeJUuUuH, (QyHKIMell KOTOPBIX OHA SIB/SIETCS, UCC/Ief0BaTh
nipe/ielbHbIe CTyYau.

[IpuBes€HHas 1OC/e/]0BAaTE/IBHOCTD JIeHCTBUI TPU pellieHnH 3a/jau yCBarBaeTCs
CTy[leHTaMH, KaK MpaBWIO, B XOZe 3aHATHM, KOrJa OHM Ha MpaKTUKe YOeXJaroTcs B eé
1iesiecoobpasHocTy. [1o3ToMy B KOHLIe 3aHSTHSI TOJIe3HO TIOIBECTH WTOT, CHOPMYIHMpOBATh
HaliJIeHHbBIN arOPUTM PacCy>KJeHui. 3aMeTHM, BIIPOUEM, UTO He BCeT/ia MOXKeT ObITh Mpe/yIoKeH
a/ITOPUTM peIIeHUs 3aauH.

[lpy aHanu3e 3a/au Ha ayJWTOPHBIX 3aHATUAX T[I0JIe3HO BO3BpalllaThCs K I/IaHy.
OTK/IOHEHHe OT Hero B OOJIBIIMHCTBE C/TyuaeB He MO3BOJISIET CTY/IeHTy pelnTh 3aiady. Torga
HY)KHO HallOMHUTb €My, KaKOW 5Tar MpOMylieH M yKa3aTb, UTO MMEHHO 3TO U TMOCIY>KWJIO
TIPUUMHON HeyJauM.

IIpumep pelieHHs 3afauu

3ajayva.

Teso GpoLIeHO OT MOBEPXHOCTU 3eMJIH TI0/] YTJIOM @ K TOPU30HTY C Haua/TbHOM CKOPOCTBIO

U .. ..
0. OnpefiemUTh BBICOTY MObEMA U AATbHOCTD MOJIETA.

HaHo: Pewenue
a [Tyctb Tesio OpoIIeHO OT TIOBEPXHOCTH 3€MJIM IO/, yIJIOM ( K TOPHU30HTY C
Yo HayaJIbHOM CKO Yo

poctbto V.
Haiiru: Bribepem crcTeMy OTCuéTa TakuM 00pa3om:
y-? - COBMECTMB Hayaj0 IpSIMOYIOJbHOM [eKapTOBOM CHUCTeMbl KOOpPAMHAT C
x-? HauasioM [IB)KeHHs TeJla;

- OCb MKC HdIlpaB/IeHd T'OPHU30HTA/IBHO,
- OCb UI'DEK — BEPTHUKAJ/IBHO,
- YaChl OTCUMUTBIBAIOT BpeMs OT MOMEHTA HaudadJla ABU>XE€HH.
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,Z[BI/DKEHI/IG TeJla 110 YyIVIOM K TOPU30HTY ABJIAECTCA PABHOYCKODEHHBIM, TdK KdK
IMPOUCXOOUT B I10J1€ TATOTEHHA U €r0 OMMChIBAIOT C/IeAYIOIIre YPDABHEHUA:

YPEIBHEHI/IH B ITPOEKILIMHU Ha BbI6paHHLIe OCH KOOPAUWHAT 3aIlTUIIyTCs:
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YPaBHEHI/Ie MMpoekgrn HayabHOU CKOPOCTH Ha OCHU KOOPAWHAT 3dITMIIeTCA:
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W3 cuctem ypaBHeHUI MOXKHO BbIDa3sWTb BPeMsl, YUWThbIBas, UTO B BepXHEH TOUKe
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2. O0peM U coiep)kaHHe MPAKTHYECKUX 3aHATUH

®opma O0Bem
Ne | HaumeHoBaHHe TeMbI AMCIUIUIUHBI U TPAKTHUECKOI'0 3aHATHA
KOHTPOJIA 4acoB
Pa3zpgen 1. MexaHuKa
1 Tema 1.1. Kunemaruka. MMCbMEeHHbIH 2
Vi3yueHue 3aKOHOB JIBI)KEHUSI M pellieHue 3a/iay 110 KUHeMaTHKe. OTUéT
9 Tema 1.2. lunamuka. MUCbMEeHHBIN 7
V3yueHue 3aKOHOB JIBWKEHUS U pellleHHe 3a/ja4 110 JUHAMUKe OTUéT
3 Tema 1.3. 3aKoHbI COXpaHeHUsA B MeXaHHKe. MMCbMEeHHbIH’ 9
M3yyeHre 3aKOHOB COXpPaHEHUs] MEXaHUUeCKOTO [IBHKEHHsI OTUéT
Pa3pen 2. Moneky/isipHas (pu3uKa
Tema 2.1 MosieKy/IIpHO-KUHeTHUeCKasi TeopHsl. MCBMeHHbI
4 | 3amauun Ha rasoBble 3aKOHBI U NIPYMeHeHHe ypaBHeHUs! COCTOSTHUS OTUBT 6
W/ieaJIbHOTO rasa.
5 Tema 2.2 Haua/ia TepMOjMHAMHKH. MYMCbMEHHBIN 6
W3yyeHre Hayan TepMOJAMHAMUKY U pellleHue 3a/1ay 110 TeEMe. OTUéT
Tema 2.3 ArperaTrHble COCTOSHHA BellecTBa U (ha3oBbIe
6 | Mepexoapl. MMCbMEHHBIN 6
W3yueHue arperaTHbIX COCTOSTHUM BellleCTBa, ()a30BbIX MEPeX0/0B U OTUéT
pelleHHe 3a/ja4 10 TeMe.
Paszpgen 3. dsiekTpojuHaMHuKa
- Tema 3.1 dnekTprueckoe moJjie MUCbMeHHbIN 6
V3yyeHre 3aKOHOB JIEKTPUUECKOTO TOJISL M pellleHye 3a/iay 110 TeMe. OTUéT
8 Tema 3.2 ITocTosAHHBII 3/1eKTPHYECKHH TOK. MACHEMEeHHBIH 6
VI3yueHue 3aKOHOB 3JIEKTPUUECKOr'0 TOKA U pellieHue 33/1a4 110 TeMe. OTuéT
Tema 3.3 D/1IeKTpUUeCKHH TOK B Pa3/INYHBIX Cpejax. S
9 | M3yuyeHue 3aKOHOB 3JIEKTPUYECKOIO TOKa B pas/M4HbIX Cpeflax U OTUET 6
pellleHHe 3a/ja4 10 TeMe.
10 Tema 3.4 MarauTHoe noJie. MUCbMeHHBIN 6
M3yyeHre 3aKOHOB MarHWTHOTO T0JIS1 M pellleHue 3a/iay 10 TeMe. OTUéT
Tema 3.5 JJIeKTpOMarHuTHoe 1oJjie o
11 | Vi3yueHue 3aKOHOB 371€KTPOMarHMTHOIO MOJIS1 M pelleHre 3ajay 1o THCHMEHHRIH 6
Tene. OTUéT
Pasjen 4. Koseb0anus ¥ BOJIHbI
Tema 4.1 MexaHuuyecKue Ko/1e0aHUs U BOJTHBI. o
12 | V3yueHue npupo/pl MeXaHMUeCKHX Kojie0aHuU U pellieHHe 3a/iau 110 THCHMEHHBIN 4
Tene. OTUéT
Tema 4.2 J/IeKTPOMarHUTHbIE KOJle0aHUs M BOJTHBL. o
13 | Vi3yueHre mpUpPOJBlI 37M€KTPOMArHUTHBIX KOe0aHWH ¥ pelleHue TTHCHMEHHLIA 4
3a/1a4 10 TeMe. oraer
Pa3gen 5. OnTuka
Tema 5.1 I'eomeTrpnueckas onTuka. "
14 | M3yueHne 3aKOHOB T'eOMETPMYECKON ONTHKHU U pellleHue 3ajad Io THCHMEHHBIA 4
Tene. OTUéT
15 Tema 5.2 BosiHOBas onTUKa. MTUCbMeHHBIN 4
M3yyeHre 3aKOHOB BOJIHOBOW OIITHKH M pellleHre 3a7ay 10 TeMe. OTUéT
16 Tema 5.3 Crienina/ibHas TeOpUA 0THOCUTE/IbHOCTH. MYMCbMEHHBIN 4
N3yuenue nonoxenuii CTO u peliieHue 3a/1a4 110 TeMe. OTUéT
Pa3pen 6. KsanroBas ¢pusuka
17 | Tema 6.1 KBaHTOBas onTUKa. MACHEMEeHHBIH 2




M3ydeHune CTpOEeHHs aTOMa M pellleHue 3a/iay 110 TeEMe. OTYéT
18 Tema 6.2 du3uka aToMa ¥ aTOMHOI0 Afpa. MUCbMEeHHBIN 4
W3yyeHure cTpoeHus sifipa aToMa U pellieHHe 3a/jau 1o TeMe. OTUéT
Hroro: 80




Pa3pgen 1. Mexanuka

Tema 1.1. KuHemaTuKa

IIpakTnueckas pa6Gora: Vi3yueHHe 3aKOHOB /IBVDKEHHSI W PeIleHHe 3afay Tio
KHHeMaTHKe.

Ienu 3aHaTHA: V3yunuTh 3aKOHBI KMHEMAaTHMKU U 3aKpeIWTh 3HAaHWS Ha IPaKTUYeCKOM
pelleHru 3a/jay 1o Teme.

3azaua

YpaBHeHue JBWKEeHWsl MaTepuabHOM TOUKM BJOJIb OCH X UMeeT BUJ x=A+Bt+Ct’, rae
A=2m, B=1 m/c, C=-0,5 m/c’. HaliTi KOOpIMHATY X, CKOPOCTb V U YCKOPEHHEe d TOUKH B MOMEHT
BpeMeHH t=2c.

3agaua

ITo 3aaHHBIM rpadvikaM (pUC.) HAWTHU Hauya/ibHbIe KOOPJMHATHI TeJT U MPOeKLUH CKOPOCTH
UX JBWKeHUs. Harvcatb ypaBHeHUs ABWKeHUs Tesl X = X(t). VI3 rpaduKoB ¥ ypaBHeHUN HalTH

BpeMsi U MeCTO BCTPeUH TeJl, AIBM>KeHUs] KOTOPBIX OnuchkiBaroTcs rpadvkamu 11 u I11.
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3azaua

IBa moe3zfa ABWXKYTCS HaBCTpeuy JpYyr [APYry CO CKOPOCTAMH 32 KM/4 U 54 KM/u.
[Taccakup, HaxOASLMICS B IePBOM I10€3/le, 3aMeyaeT, YTO BTOPOM 1oe37; IPOXOAXUT MUMO Hero B
TeueHue 14 c. KakoBa /iyiiHa BTOpOro noesza’?

3agaua

Pp16010B, ABUrasiCh Ha JOZKe MPOTHB TeueHWsl PeKH, YPOHWN y/ouky. Uepe3 1 MUH OH
3aMeTH/ TIOTepI0 U Cpa3y ke IMoBepHys obpaTHo. Uepe3 Kakoil MPOMEXYTOK BpeMeHH I10Cje
IIOTEepU OH JOTOHUT YyZA0UYKy? CKOPOCTb TeUeHUs] PeKU U CKOPOCTh JIOAKHU OTHOCUTE/IbHO BOZbI
NoCTOsiHHBL. Ha KakoM paccTosiHMM OT MecTa ITOTepy OH JOTOHUT YJ0UKY, eC/IA CKOPOCTb TeUeHUsI
BO/bl paBHa 2 m/c?

3aziaua

Yacrora obparienuss Bo3aymHoro BuHTa camonera 1500 o6/mMuH. CKO/BKO 000pOTOB
JenaeT BUHT Ha iyt 90 KM mipu ckopocTu noJiera 180 km/u?

Pa3zgen 1. MexaHuKa

Tema 1.2. [IuHaMuKa

IIpakTHueckass pafora: V3yueHue 3aKOHOB /BIDKEHHMsI W pelleHHe 33/a4 II0
AUHAMUKe

e 3aHATHA: V3yuuTbh 3aKOHBI JUHAMWKU U 3aKpeluTb 3HAHUS Ha IPAaKTUYeCKOM
pellleHUH 3a7a4 I10 TeMe.

3agaua
[Ipu BbICTpe/sie W3 TMPY)KWHHOTO THCTOJeTa BePTUKAIbHO BBepx IyJss maccod m=20 r



TOJHS/IaCh Ha BbICOTY h=5 M. Oripe/ie/lUTh >KeCTKOCTh k TIPY>KWUHBI TIMCTOJIETa, €C/IU OHa Oblia
okata Ha s=10 cM. Maccoii py>KiHbI TipeHeOpeyb.

3aziaua

[ITap maccoi m;, ABWKYIIUKCS TOPU30HTAIBHO C HEKOTOPOW CKOPOCTBIO Vi, CTOJIKHYJICS C
HETIOZIBVPKHBIM I11apOM MacCoi Mmy. YZap - MpsIMOM, [IeHTpasbHbIH, abCoMOTHO yripyruid. Kakyro
poimo E, cBoel KNHeTUYeCKOW SHepruu MepBbId 11ap repesan BTOPOMY?

3aziaua

[Tnardopma B BUie CTIOIIHOTO AHCKa paguycoM R=1,5 M u maccoii m;=180 Kr Bpaiijaetcs
10 UHEPLIMM BOKPYT BepTUKa/IbHOW OCH ¢ yacToToit n=10 06/mMuH. B 1jeHTpe miaTdopmbl CTOUT
yesioBeK Maccoit m,=60 kr. Kakyto /iMHeliHyt0 CKOPOCTb OTHOCUTE/BHO TI071a MoMelljeHust OyeT
VIMeThb UesIOBeK, eC/IM OH Mepel/ieT Ha Kpai r1aThopMbl?

3agaua

Tesio GpoliieHO BepTHKaIbHO BBepX co ckopocThio 30 M/c. Ha Kakoii BbICOTe U yepe3 Kakoe
BpeMsi CKOPOCTb Tesia (1o Mo/y/it0) OyieT B 3 pa3a MeHbllle, UeM B HayaJsie rnojbema?

3azaua

HaiiTu BbiCOTYy nopbeMa W JalbHOCTh T0JIeTa CUTHA/JbHOM pakeThl, BBIMYLEHHON CO
ckopocThio 40 M/c mop, yriom 60° K TOPU30HTY.

3agaua

Bo ckonbko pa3 oT/MyaeTcsi CKOPOCTb MCKYCCTBEHHOI'O CIYTHHMKA, [BWKYLIErocs Ha
BbICOTe 21 600 KM OT MOBEPXHOCTH 3eMJIY, OT CKOPOCTHU CITyTHUKA, ABWKYILLerocst Ha BeicoTe 600
KM Ha/l TOBePXHOCThIO? Pasnyc 3eMau npuHATh paBHbIM 6400 KM.

3aziaua

Kakyro cuny Hafjo NpUIOKUTE A/ NoJbeMa BaroHeTku Maccor 600 Kr mo scrakaze C
yrioM HakioHa 20°, eci KO3 GULIMEHT CONPOTUB/IeHUs ABWKeHHto paBeH 0,057

3aziaua

C KakKuM YCKOPeHHEM d CKOJIb3UT OPYCOK 110 HAKJIOHHOM IJIOCKOCTH C YT/IOM HAaK/IOHa Q=
30° npu ko3¢ uimeHte Tpenus p= 0,2?

3aziaua

C KakoM MakKCMMa/IbHOM CKOPOCTBKO MOXXET eXaTb MOTOLMK/IWCT M0 TOPW30HTaJbHOM
TJIOCKOCTH, OMUChIBasi Ayry paguycom 100 M, ecnu ko3¢ uULMeHT TpeHus: pe3uHsl o nousy 0,47
Ha xakoli yros oT BepTUKa/JbHOI'O TI0JI0’KEHUSI OH IIPU 3TOM OTKJ/IOHSIeTCS?

3azaua

bpycok maccoit 400 r nioz fetictBreM rpy3a Maccoit 100 r (puc.) TpOXOAUT U3 COCTOSTHUS
nokosi myTh 80 cm 3a 2 c. Hailtu Ko3ppuiieHT TpeHus!.

o o
N

3azaua

MoryTt mu cunbl 10 u 14 H, nipuno)keHHble K OJHOW TOUKe, /laTb PaBHO/ENCTBYIOLIYIO,
paBHymO 2, 4, 10, 24, 30 H?

3azaua



Hutb, Ha KOTOpPOU BUCUT Ipy3 Maccou 1,6 Kr, OTBOAUTCS B HOBOe MOJI0’KeHue cunon 12 H,
JeNCTBYIOLLeH B TOPU30HTA/IbHOM I0JIOKeHNW. HalT cuiy HaTsDKeHHsl HUTH.

3aziaua

[Tpy KakoM MUHMMAIbHOM K03 duI[MeHTe TPeHUsI CAaHKHU He OyIyT CKaThIBaThCS C TOPHI,
eCJ/IM yroJ1 HaKJIoHa ropel paBeH 30°7

3aziaua

Ha kpoHniureiiHe BucuT rpy3 maccoit 100 Kr, yron Mexxly HakJIOHHbIM U TOPHU30HTa/IbHBIM
crep>xHsaMU paBeH 300. OnpefiesiuTe CUTy, paCTATUBAIOLLYO0 TOPHU30HTAIbHBIN CTePXKeHb, U CUTTY,
CKUMaIOLyH0 HaK/IOHHBIN CTepPKeHb.
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3azaua

[Ba ogHOpoAHbIX mapa maccamu 10 kr v 12 Kr ¢ paguycamu 4 cM U 6 CM COOTBETCTBEHHO
coe/IMHeHbI TIOCPE/ICTBOM CTepXKHSI Maccou 2 Kr W ajuHou 10 cM. LleHTphI 11apoB JiexkaT Ha
TIPOJIOJPKEHUU OCH cTepskHs. HaliiuTe rosio)keHue 1jeHTpa TSPKeCTU 3TOM CUCTEMBI.

Pa3zpgen 1. MexaHuKa

Tema 1.3. 3aK0HBI COXpaHeHUs1 B MeXaHUKe.

IIpakTnueckas padora: Vi3yueHue 3aKOHOB COXpaHeHHUsI MEXaHUYECKOT0 JABIKeHUs

Henu 3anaTtus: V3yuuTb 3aKOHbI COXpaHEHWs] B MeXaHMKe M 3aKpenuTb 3HaHWsI Ha
MPAKTUUeCKOM peLleHUH 3a/lau 1o TeMe.

3azaua

Baron maccoii 20T, gBrKyLuiicsi co ckopoctbio 0,3M/c, HaroHsieT BaroH maccout 30T,
JOBIDKyLIuMiicst co ckopocThio 0,2m/c. KakoBa CKOpPOCTh BaroHOB TOC/Ie B3aUMO/I€HCTBUS, eC/U
y/ap HeyIrpyrum?

3aziaua

Kakyro paboTy Ha/[0 COBepLINTh, UTOOBI JieXKalldi Ha 3eMjie OZHOPOJHBIA CTep)KeHb
JymHoM 2 M ¥ Maccour 100 Kr moCTaBUTh BePTUKA/IBHO?

3aziaua

C Kako¥ HayaJbHOW CKOPOCTHIO U, Halo OPOCHTH BEPTHUKAJbHO BHM3 MSU C BBICOTHI h,
yT0OBI OH TIOC/Ie y/japa O 3eMJTE0 TIOATPLITHY/I OTHOCUTETbHO HauabHOTO YPOBHS Ha BBICOTY: a)
h=10 m; 6) h. CuuraTh y1ap aOCOMIOTHO yIIPyTHUM.

3aziaua

MasTHUK Maccoi m OTKJIOHEeH Ha YroJl « OT BepTHKaau. KakoBa cuia HaTsSDKeHUsI HUTH
TPU NIPOXO0KJE€HUY MasiTHUKOM T10JI0’KeHHsI paBHOBECHUSI?

3azaua

CamoJieT Maccou 2 T JBWKETCSI B TOPU30HTAIbHOM HarpaB/ieHUU CO CKOPOCTh0 50 M/C.
Haxopsce Ha BbicoTe 420 M, OH TepexoJUT Ha CHWKeHUe TpH BBIKIIOUEHHOM JBUraTesie U



JOCTUTAET AOPO’KKHU a3pozpoMa co cKkopocThio 30 m/c. OnpesiennTh paboTy CHJTbI COTIPOTUB/IEHUST
BO3/lyXa BO BpeMsl IUIaHMPYIOLL[er0 ToJIeTa.

3aziaua

Haiitu KI1/] Hak/oHHOM miockocTy AauHON 1 M u BeicoTou 0,6 M, ecyid KO3 uieHT
TpeHus NpY BUKeHUM 10 Hel Tesia paseH 0,1.

3aziaua

C Kakoii CKOPOCTBIO TIOHWKAETCs YPOBEHb BO/IbI B 0aKe, TUIOLIajlb CEYeHUs] KOTOPOro 1m?,
eC/I CKOPOCTh TeUeHHst BOZbl B OTBOZSIIIEH Tpy6e ceuenrem 20 cm” paBHa 2 mM/c? KakoB pacxof
BOZIbI B Oake?

3aziaua

CKopoCTb TeueHusi BO/bl B IIMPOKO# uactu TpyoObl 10 cm/c. KakoBa CKOpOCTh ee TeueHust
B y3KOM UaCTH, [uaMeTp KOTOPOU B 4 pa3a MeHbllle juaMeTpa IIUPOKOW 4acTu?

3azaua

Ecmv nofxmrounTh LMUIaHT K BBIXOJHOMY OTBEpPCTUIO IIbLIeCoCa U IIOMeCTUTb B CTPYHO
MSIUMK [IJI1 HACTOJIbHOTO TeHHHcA (PUC.), TO OH OyZieT MapuTh B CTPye U NPU JBM)KEHUH IJIaHTa
Oyzet cnemoBaTh 3a HUM. OOBSICHUTD SIBJIEHHE.

3agaua
B BO/IONPOBO/IHOM TpyOe 06pa3oBaioch OTBEPCTHE CceyeHreM 4 MM, M3 KOTOpOro ObeT
BePTHKAIbHO BBEPX CTPYS BOJbI, MOAHMMAsICh Ha BbICOTY 80 cM. KakoBa yTeuka BOZBI 3a CyTKH?

Pa3pen 2. Moneky/isipHas (pu3uKa

Tema 2.1 MoJieKy/IipHO-KHUHeTHYeCKas TeopHus

IlpakTHueckass pafora: 3ajaud Ha rasoBble 3aKOHbI U NPHMeHeHHE yPaBHEHUS
COCTOSIHUSA H/lea/TbHOr0 rasa.

Henu 3aHaTusa: V3yunTh rasoBble 3aKOHblI M 3aKpPeNMUTh 3HAHHS Ha IPAKTHYEeCKOM
pellleHrH 3a/iau 110 TeMe.

3aziaua

Kakoe KomuecTBO BelljeCTBa COAEPKUTCS B a/IFOMUHMEBOM OT/IMBKe Maccou 5,4 Kr?

3aziaua

Kakoli obbem 3aliMeT BOJOPOJ, COZEP’KAlLl[Mii TaKoe >Ke KOJIMYeCTBO BeljecTBa, Kakoe
COZIePXKUTCA B a30Te 00beMoM 2 M>? Kakoit 00beM 3aiiMeT KMC/IOPOJI, COZIepKallliii TaKoe e
KOIMUeCTBO BelljecTBa? TemriepaTypa U JjaBleHre ra3oB OMHAKOBbIE.

3agaua

Haiit Maccy MoneKyJ/ibl BOJbl M MeTaHa.

3azaua



KakoBa cpefjHsisl KBafjpaThyHasi CKOPOCTb JIBW)KE€HUSI MOJIeKyJI rasa, eciv, uMes Maccy 6
KT, OH 3aHUMaeT 00beM 5 M° ripu asieHuu 200 kI1a?

3aziaua

Bo ckonbKO pa3 cpefHss KBaipaTUUHasi CKOPOCTb MOJIEKYJ/T KUC/I0pOJia MeHbllle CpeHeln
KBa/IpaTUUHOU CKOPOCTH MOJIEKYJ BOAOPO/aA, €C/IM TeEMITepaTypbl 3TUX ra30B OJMHAKOBBI.

3aziaua

HaiiTii Maccy NpUpoOZIHOTO rOproYero rasa 00emMoM 64 M°, cunrasi, 4To 06HeM yKa3aH Mpu
HOpMas/bHbIX yC/I0BUSIX. MOJISIDHY!0O MacCy NPUPOJHOrO TOpIOYero rasa CudTaTb paBHOMU
MoisipHOU Macce metaHa (CH.).

3aziaua

B ofuHaKOBBIX OasjloHaX TPU OJMHAKOBOHW TeMriepaTtype Haxogstcsi Bogopog (H,) u
yrnekucabiii ra3z (CO.). Macchl ra3oB oJuMHAaKoOBbl. Kakoil U3 Ta3oB IMPOW3BOAUT OoJiblliee
JlaBjieHre Ha CTeHKH 6asyioHa ¥ BO CKOJIBKO pas?

3azaua

[Tap o6bemom V= 0,1 M°, c/ie/1aHHbBIN U3 TOHKOM GyMar, HarloJIHSIFOT TOPSTYMM BO3/IyXO0M,
umerorm Temmepatypy T,=340°K. Temriepatypa okpy»katoiriero Bo3ayxa T; = 290°K. [TanieHue
BO3/lyXa p BHYTpHM Illapa U atMocdepHoe AaBieHWe ouHaKkoBbl U paBHbI 100 KIla. [Ipu Kakom
3HAaYeHUHU MacChl m OymMa)KHOM 000/10UKH 11ap Oy/AeT MOAHUMAThCS?

3agada

I[Tpu noBbItIeHNH abCOFOTHOM TeMIlepaTyphbl W/eaJbHOro ra3a B 2 pasa /laBleHHe rasa
yBeumniock Ha 25% . Bo CKobKo pa3 1pu 3TOM U3MeHHUIICs 00bemM?

Pa3pen 2. Moneky/isipHas (pu3uKa

Tema 2.2 Hauasia TepMOJHHAMHUKHU

IIpakTHueckoe 3aHaTHe: V3yueHne HayaJ TepMOAWHAMHMKHM M pelleHHe 3a/jay IO
Teme.

Ienu 3aHaTusa: V3yunTb 3aKOHbI Haya/Jl TepMOJVHAaMUKU M 3aKpenuTb 3HaHUS Ha
NIPaKTUUeCKOM peLleHUH 3a/iay 10 TeMe.

3aziaua

Hackonbko M3MeHsieTCsl BHYTpeHHsl 5Heprusi renus maccod 200 r mpu yBenvueHUM
teMmeparypsl Ha 20°C?

3aziaua

Kak n3MeHsieTcsi BHYTPEHHSIsl SHEpIrusi OAHOAaTOMHOT'O Ta3a Mpy M300apHOM HarpeBaHUU?
TIPU U30XOPHOM OXJIKEHUU? TIPU U30TePMUYECKOM CKATUU?

3aziaua

Kakyro paboTy A coBepIaeT ra3, KOJUUECTBO BeIleCTBa KOTOPOTO V, NMPH HW300apHOM
TIOBBILIIEHUU TeMIiepaTypbl Ha AT?

3aziaua

B [ByX LWAMHApax MOA TMOZABWKHBIM IIOPIIHEM HAaxOJATCS BOAOPOJ W KHUCIOPO[,.
CpaBHUTB PabOTHI, KOTOPbIE COBEPIIAIOT 3T ra3bl PY M300apPHOM HarpeBaHWH, eC/TM UX MacChl,
a TaK)Ke Havya/lbHble ¥ KOHeUHble TeMIlepaTypbl paBHBI.

3azaua

O6wem kwuciaopoza Maccoir 160 r, Temreparypa kortoporo 27 °C, mpu u3obapHOM
HarpeBaHWHU yBeJWYWICs BABoe. HaliT paboTy rasa mpu paclIMpeHuH, KOJUUeCTBO TeryIoThl,



KOTOpOe TIOIIJIO Ha HarpeBaHre KUCJI0PO/ja, U3MeHeHHe BHYTPeHHeH SHepruu.

3aziaua

B kanopumetp c TerioeMkocTbi0 63 Ix/K 6bu10 HammTo 250 r Macia mipu 12 °C. IMoce
OIyCKaHUs B Macjio MeAiHOTo Tea Maccoi 500 r pu 100 °C ycraHoBUIachk 006Iiast Temriepatypa
33 °C. KakoBa, 110 JaHHBIM OIIbITa, Y/ e/IbHas TelJI0eMKOCTb Macja?

3aziaua

B vpeanbHOM TemioBOM MalllMHe 3a CYET KaXKJ0ro KUIOKOY/Isl SHEPTHH, T10Jly4aeMOu OT
HarpeBaressi, coBepmiaeTcss pabora 300 k. Onpemenuts KIII MammHbl U Temrepatrypy
HarpeBareJisi, eCJii Temrieparypa xoJsoaunbHuka 280 K.

3aziaua

Kakyro cpefHO0 MOIIHOCTb pa3BHBaeT JBUraTe/lb MOTOLMK/IA, €C/id TMPU CKOPOCTH
nerkeHns 108 kM/u pacxof 6eH3uHa coctapssieT 3,2 1 Ha 100 km myTtH, a KI1/[ apuratens 25% ?

3azaua

C Kakol HauMeHblI1lell CKOPOCTBIO /I0JKHA JieTeTb CBUHI[OBast [POOUHKA, UTOObI TpH y1ape
O MpensiTCTBUe OHA pacruiaBuiack? Cumtarb, 4yTo 80% KUHETHYEeCKOW SHePruu NpeBpaTUIoCh BO
BHYTPEHHIOIO0 SHEPTHI0 APOOUHKH, a TemriepaTypa ApobuHKM [0 yaapa 6euia 127 °C.

Pa3zgen 2. MosneKkyaspHas ¢pu3uka

Tema 2.3 ArperaTHble COCTOsIHHSI BeliecTBa U ()a30BbIe Nepexoabl

IIpakTHueckas padoTa: ArperaTHbie COCTOSIHUSI BellleCTBa U (pa30BbIe Mmepexo/bl.

Henu 3anaTtus: V3yuuTb arperatHble COCTOSIHUSI BelllecTBa, (a3oBble Mepexofbl U
3aKpernuTh 3HaHUS Ha MPAaKTUYeCKOM pellleHrH 3a/au 10 TeMe.

3agada

Kakoe Ko/nr4ecTBO TeryoThl MOTpebyeTcst AJs TiaB/ieHus 2,6 Kr' CBUHI[A, B3SITOTO TPU
temrieparype 300 °K?

3aziaua

Kakoe Ko/lMueCcTBO TETIOTHI HA/IO 3aTPATUTh, UTOOBI 125 T /ib/ja, UMEIOIIeTo TeMIiepaTypy
268 °K, npeBpaTuTh B map?

3azaua

Macca cepebpa 10 r. CKOJBKO 35HEpruu BbIJEAUTCS TPU €ro KpUCTaIIU3aLuu U
oxnaxaeHuu 10 600°C, ecii cepeGpo B3STO MPU TEMITEPATypPe T/IaBIeHUs?

3aziaua

Kakoe KOMM4ecTBO TemIoThl HEOOXOJUMO JJisi HarpeBaHus 1,5 KT /ib/la OT TeMIiepaTyphbl
-20°C po TemriepaTypsl IIaB/eHKs] U TIPEBPalLieHus ero B BoAy? Y/e/bHas TerI0eMKOCTh JIb/ia

2100 bx/ kr+°C, yzaenbHas TerioTa fiasB/ieHus abaa 3,4+10° [DK/KT.

3aziaua

Temreparypa Bo3gyxa B nomeinenuu 27°C, a maprjyaibHOe JaBjeHde BOJSHOIO Iapa B
HeM 1,7 kITa. OnipesienuTh aOCOTFOTHYO ¥ OTHOCUTEJIBHYIO B/IQ)KHOCTH BO3/1yXa.

3aziaua

Ko3¢hduuyenT moBepXHOCTHOTO HATsDKeHHs KepocuHa paBeH 24 MH/m. Kakyio paborty
COBepLIaT CU/IbI IOBEPXHOCTHOIO HaTSDKeHUS, €C/IM TOBepXHOCTHBIN CJIOU KePOCHHA YMEHBIINTCS
Ha 20 cm*?

3aziaua
Kakoe K0/IM4eCTBO TeIIOTHl He0OXO[UMO COOOIIUTE ABYM KHUIOTPaMMaM BO/IbI, B3SATHIM



nipu Temreparype 50 0C, yToObI TOTHOCTBIO 3TY BOAY MPEBPATUTh B Tap?

3azaua

200 rpaMm BOASIHOrO Mapa, B3aToro npu temmeparype 100°C, nepeBesiv B BOAy, B3TYIO
npu Temneparype 20°C. Kakoe KOJMUeCTBO TEIUIOThI TIPU 3TUX MPOLieCccax BOJa U Tap repeaiu
OKpy>Karollen cpezie?

3azaua

B Bogy maccou 400 r u Temmeparypou 10 °C Boyctuau 10 r BogsiHOro mapa C
temriepatypoii 100 °C. OnpefienuTe, Kakasi TeMriepaTypa yCTaHOBUTCSI B COCY/ie.

3aziaua

Kycok nbaa maccoit 8 kr umeet temmnepaTtypy 0 °C. Ero HauMHalOT M/1aBUTh, CKUTas
kepocuH. Yto OyzeT B cocyze, Korza croput 100 r kepocuHa?

3azaua

B cocyn ¢ Bomou Maccoit 2 Kr 1 Temneparypou 60 °C mosioxuim Kycodek Jjibjia Maccou 50
r u Temneparypoi 0 °C. Kakas Temneparypa ycrtaHoBUTCs B cocye? (OTtBet: t = 56 °C.)

3aziaua

Kakoe K0/M4eCcTBO TeM/I0Thl BblJeseTCs NPy KOH/JeHCAlluM BOJSIHOTO fapa MacCou 5 Kr
nipu Temreparype 100 °C u oxnaxgeHny obpa3osasiueiics Bogsl 10 30 °C? (OtBet: Q= 1,3 » 107

fx.)

3aziaua

Onpepenute KII/[] aBuraTessi TpakTopa, KOTOPOMY [ijisi BbIroyiHeHUs: paboTtel 1,89 « 107
1>k motpeboBanock 1,5 Kr TOr/MBa C y/je/ibHOM TerioTor cropanus 4,2 « 106 [Ix.

Pa3pen 3. DnekTpojHaMHKa

Tema 3.1 JeKTpUUeckKoe moJie

IIpakTHueckas padora: VisyueHue 3aKOHOB 3/IEKTPHYECKOr0 TOJIsl U PeleHue 3afau
1o TeMe.

Hemu 3aHaTHA: V3yuuTh 3aKOHbI 3/€KTPUUECKOTO TMOJsI M 3aKpenuTh 3HaHUs Ha
TpaKTUUYeCKOM pellleHuH 3ajau 110 TeMe.

3agada

[Ba ToueuHbIX 3/ekTpuueckux 3apsza Q:=1HKn u Q,=-2HKn HaxopgaTca B BO3Ayxe Ha
paccrosiHun d=10 cMm Apyr ot apyra. OnpefiennTh HalpsKEHHOCTh E UM moTeHLMan ¢ mois,
C03/1laBaeMOro 3TUMH 3apsilaMy B TOUKe A, yaléHHOM OT 3apsia Q; Ha pacCTOssHUe 11=9 CM H OT
3apsaga Q; Ha 1,=7 CM.

3aziaua

Bo cko/bKO pa3 Haj0 U3SMEHUTL PACCTOsIHUe MeXKJy 3apsiaMy IpU yBe/JUYeHUU OJHOI0
U3 HUX B 4 pa3a, yToObI CH/la B3aUMO/EHCTBUSI OCTasach TIPEXKHeH?

3aziaua

OpuHakoBble apyku Maccoy no 0,2rmo/BerieHbl Ha HUTH Tak, Kak IT0Ka3aHO Ha PUCYHKe.
Paccrosnne mexay mapukamu BC = 3 cm. Halitu cuny HaTsbkeHrst HUTH Ha ydactkax AB u BC,
ec/y 11aprKaM COOOIININ OMHAKOBbIe 10 MOAY/I0 3apsizbl 1o 10 HKi. PaccmoTpeTs ciiyyan: a)
3apsiibl OJHOUMeHHbIe; 6) 3apsi/ibl pa3HOMMEHHbIE.
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3aziaua

[lBa 1mapuka, pacrosiokeHHble Ha paccTossHUU 10 cM pyT OT Apyra, UMeloT OIMHaKOBbIe
OTpHULIaTe/IbHBIE 3apsifibl U B3auMOJIeMCTBYIOT ¢ cwio 0,23 MH. HaliTé umcio u30bITOUHBIX
3/IeKTPOHOB Ha Ka)X/IOM IllapyKe.

3agaua

C KakuM yCKOpPeHUEM [IBWKETCS 3/IeKTPOH B 3/IeKTPUYECKOM I10J1e HalpshKeHHOCThI0 10
kB/m?

3azaua

[Ba 3apsifia, OIUH M3 KOTOPBIX 110 MO/Y/II0 B 4 pa3a 6osiblile APyroro, pacroyioyKeHbl Ha
PacCTOSTHUM I APYT OT Apyra. B Kakoil Touke MpOCTpaHCTBa HaIpsPKEHHOCTD T10JIsl paBHA HYJIIO,
eCJ/I1 3apsifibl: a) O[HOMMeHHbIe; 6) pa3HOMMeHHbIe?

3agaua

3apsDKeHHbIM  MeTa/UIMUeCcKWd JIMCT CBepHyJauM B LuavHAp. Kak u3MeHunach
TIOBEePXHOCTHAs IJIOTHOCTH 3apsza?

3agada

HaiiTy Hanpsp>KeHHOCTh TOJIS 3apsKeHHOW OeCKOHEeUHOM T/IaCTUHBI, eC/TH TIOBEPXHOCTHAS
IUIOTHOCTH 3apsijia Ha Heil paBHa 354 HKi1/m?

3aziaua

Mexnay AByMS IJIaCTUHAMK, PacCIOIO)KeHHbIMM ~ TOPU30HTalbHO B BaKyyMe  Ha
pacctossHuu 4,8 MM [pyr OT [Apyra, HaxOJWUTCS B pPaBHOBECHM OTPULIATE/ILHO 3apspKeHHast
Karesibka Macyia Maccoii 10HT. CKOTBKO «H30BITOUHBIX» 3/IEKTPOHOB MIMEET KarlejibKa, eCcii Ha
I/IaCTUHBI [T0J,AaHO HarnpsbkeHue 1 kB?

3aziaua

Emkocts opHoro konzgeHcatopa 200 nd, a gpyroro — 1 Mk®. CpaBHUTH 3apsjbl,
HaKOIUIEHHble Ha 3THMX KOHJEeHCaTopax MpY UX MOJK/IOYEHWM K I0JIF0CaM OJHOTO WU TOTrO Ke
VICTOYHMKA TIOCTOSTHHOT'O HaTIPSKEHUSI.

3azaua

Bo cKonbKO pa3 U3MeHHMTCSl eMKOCTh KOHZIeHCaTopa MpU yMeHbllleHny paboyeid riomazau
TMJIACTHK B 2 pa3a U yMeHbLLIeHUU pacCTOSSHUS MeXAy HUMU B 3 pa3a?

3azaua

[Tpu BBejleHUM B MPOCTPAHCTBO MEXXY M/IaCTUHAMM BO3JYLLIHOTO KOH/IeHCaTopa TBepPZA0ro
[V97IeKTPUKa HampsbkeHWe Ha KOHJeHcatope ymeHblwiock ¢ 400B go 50B. Kakosa
[37IeKTpUYecKasi IPOHULIAeMOCTb JU3/IeKTPUKa?

3azaua

Paccrosinve  Mexay IylaCTMHaMU — 3apsDKeHHOrO IVIOCKOTO KOHJ|@eHCaTopa YMeHBbIIWIN
B 2 pa3a. Bo CKO/MBbKO pa3 U3MeHW/IaCh 3HePrus U IUVIOTHOCTb SHepruu nosisi? Paccmorpets aBa
c/lydast: a) KOHZEeHCAaTOp OTK/IHUWIM OT WMCTOUHMKA HarpspKeHHs; 6) KOHJ|eHCAaTOp OCTascs
TNIPUCOeJMHEHHBIM K UCTOYHUKY MTOCTOSIHHOTI'O HaIpsUKeHUSs.



Pa3pen 3. dnekTpojHaMHKa

Tema 3.2 ITocTOAHHBII 3/IeKTPUYECKHI TOK

IIpakTHueckas pabora: Vi3yueHne 3aKOHOB 3/IEKTPHYECKOI0 TOKA Y pelleHHe 3a/ja4d
0 TeMe.

Henu 3aHsaTua: V3yuuTh 3aKOHbI 37€KTPUUECKOTO TOKA U 3aKpeluTh 3HaHUS Ha
MIPaKTHYeCKOM pellleHUH 3a/jau o TeMe.

3azaua

CKOJIbKO BpeMeHH J/IU/I0Ch HUKe/IMPOBaHWe, eC/ld Ha U3Zie/iie 0Cesl CJI0M HUKessl MacCon
1,8r nipu cuse Toka 2A? DIeKTPOXMMHUECKHIA SKBUBA/IEHT HUKesist paBeH 3°107kr/Kit.

3agaua

[pu cepeGpeHny M3/l TIOJH30BATUCh TOKOM 5A B TeueHue 15 MuH. Kakoe Ko/imuecTBoO
cepeOpa M3pacxo/I0BaHO 3a 3TO BpeMsi? DJIeKTPOXUMUUeCKHM SKBUBaIeHT cepeOpa paBeH 1,12:10°
® Kr/KJL.

3azaua

OC snementra 1,5B, a ero BHyTpeHHee coripoTtuBieHne 0,5 Om. ComnpoTvBieHue
BHellIHel 1lery Takke paBHO 0,5 OM. KakoBa cuia ToKa B Lieru?

3agaua

AKKyMynsTop ¢ BHyTpeHHUM corpoTuBieHreM 0,20m u 3/]C 2B 3aMKHYT NPOBOJIOKOM.
OnpenenuTs MIOLIAAL TIONIEPEYHOTO CEUYEHHUsT TIPOBOJIOKM, eC/IA CUjla TOKa B L[eMM paBHa S5A,
yie/IbHOe COMPOTHB/IEHKE MPOBOJIOKY paBHO 0,1:10° Om M, a ee jijMHa paBHa 5M.

3aziaua

KakoBa macca menu, BblenuBIIeNcs 3a 1 4 Ha KaroZie, eCcyid CWIa TOKa uepe3 pacTBOP
Me/IHOTO Kyropoca pasHa 5000 A? DIeKTPOXMMUYECKHI SKBUBAIeHT Meau 3,28'107 kr/ Kit.

3aziaua

[Ba nipoBogHuKa conpoTusaeHreM 5OM 1 70OM coefiHeHbI [1apajule/IbHO U MOJK/IH0YeHbl
K UCTOUYHUKY 3JIEKTPUUECKOr0 TOKa. B mepBoM Bbienuiock B BUfe Teruia 17,6 KIDK 3Heprumu.
Kakoe K0/1MuecTBO TeIjIoThl BbI/Ie/IM/I0Ch BO BTOPOM IIPOBOZHUKE 3a TO JKe Bpems?

3aziaua

CKOJIbKO BPeMeHH JJITCSl HarpeBaHue B 3/IeKTPUUeCKOM YaliHKKe MOIIHOCTEI0 800BT 31

Bozk! 0T 180°C g0 Temmnieparypsl kunenusi? KI1/I yaiinuka pased 87%.

Pa3pgen 3. JieKTpoguHaMuKa

Tema 3.4 MarauTHoe noJie

IIpakTnueckas padora: Vi3yueHue 3aKOHOB MarHUTHOT'O MOJIs1 U PelieHHe 3aay 1o
Teme.

IMenn 3anaTusa: V3yuuTh 3aKOHbI MAarHUTHOTO TIOJIE U 3aKpenuTb 3HAHUS Ha
MPaKTUYeCKOM peLleHUH 3a/jau 10 TeMe.

3aziaua

JlBa mapasuie/ibHbIX OECKOHEUHO JTMHHBIX TIpoBoZia D ¥ C, M0 KOTOPBIM TEKYT B OJJHOM
HafpaB/ieHuu TOKU cwioit [=60 A, pacrionoxeHbl Ha paccrossHur d =10 cM Apyr OT Apyra.
OrnpefeMTe MarHUTHYIO UHAYKLHMIO B 1107151, CO31aBaeMoro rnpoBOJHUKaMU C TOKOM B TOUKe A,
OTCTOSILLe}N OT O/IHOTO TIPOBO/IHMKA Ha PACCTOSIHUM I''=5 CM, OT APYTrOro Ha paCCTOSIHUU =12 CM.

3azaua



Pamka miorapo 400 cM? roMelleHa B OZIHOPOJHOe MarHWTHOE rojie MHAyKiwpei 0,1 T
Tak, UTO HOpMaJlb K paMKe MepIieHUKY/IspHa TMHUAM MHAYKIMW. [Ipy Kakou cuile TOKa Ha paMKy
Oyzet meticTBoBaTh Bpararoiuii MomeHT 20 MHM?

3aziaua

MarHuTHbIA TIOTOK BHYTPH KOHTYpA, IJIOIa/ib TOMIEPEeYHOro CeueHus Kotoporo 60 cm?,
paBeH 0,3 MBO6. HaiiTu WHAyKUWIO TOMs BHYTpU KOHTypa. [losie cuMTtaTh OAHOPOAHBIM U
neprieHUKY/ISPHbIM [IJIOCKOCTH MPOBOJJHUKA.

3azaua

KakoBa MHyKLIMSl MarHUTHOTO T0J15, B KOTOPOM Ha MPOBO/JJHYK C JJIMHOM aKTMBHOM 4aCcTH
5 cm peictByer cuina 50 MH? Cuna Toka B mpoBogHuke 25 A. TIpoBOAHMK pacriosioxkeH
NeprieHJUKY/ISpPHO BEKTOPY MHAYKLIMA MarHUTHOT'O TOJISI.

3agaua

[TpoBopHuK ab, pmvHa Kotoporo | ¥ Macca m, No/iBellleH Ha TOHKUX MpoBoJioukax. [1pu
MPOXOXKAEHUH BO HeEMY TOKa I OH OTKJIOHWICS B OJHOPOJHOM MarHUTHOM Mose (puc.) Tak, uTo

HHUTH O6p830BaJ'II/I yrojia aC BePTHUKAJIbIO. Kakoga WHAYKIWA MAI'HUTHOI'O roJis?
X X X

3agaua

Kakasi cuna fieMcTByeT Ha MPOTOH, JBWXKYIIMICS cO CKOpocThio 10 MM/C B MarHUTHOM
riosie uHAyKuyen 0,2 T neprieHIUKY/IIpHO JIMHUSM UHAYKLIUU?

3agada

[TpoToH B MarHUTHOM Tiosie uHAyKuvel 0,01 Tn omucan oKpy»KHOCTb paguycoM 10 cwm.
Havitu ckopocTb NpoToHa.

3aziaua

ITpoTOH M a—yacTHLia B/IeTa0T B OHOPOHOE MarHUTHOE T10J1e NepIIeHUKYISPHO JIMHUSAM
vHAYKIMA. CpaBHUTH pafinyChl OKPY’KHOCTEH, KOTOpbIe OIMCBIBAIOT YaCTHULpl, €C/IM Y HHUX
OJMHAKOBBI: @) CKOPOCTH; 6) sHepruu. 3apsf, @—4acTvipl B 2 pa3a Oosblie 3apsija MpPOTOHa, a
Macca 0—4acTHULbI B 4 pa3a OosibIlie ero Macchl.

Paszpen 3. DiekTpojHaMHKa

Tema 3.5 J/1IeKTpOMarHuTHoOe 1oJie

INpakTHueckas padora: Vi3yueHne 3aKOHOB 3/IEKTPOMarHUTHOTO T0JI51 U PellleHHe
3ajad4 1o reme.

Henu 3auaTHA: V3yuuTh 3aKOHBI 3/IEKTPOMAarHWTHOIO TIOJISI U 3aKPENUThb 3HaHUS Ha
MPaKTUUeCKOM peLleHUH 3a/iay 10 TeMe.

3azaua
[To KaKkOMy 3aKOHY JJ0/DKE€H U3MEHSThCS MarHUTHBIN MOTOK B 3aBUCUMOCTU OT BpeMEeHH,



yro6n1 3/]C MHAYKLMH, BO3HMKAIOIAs B KOHTYPe, 0CTaBasiach TIOCTOSTHHOW?

3aziaua

CKOJIbKO BUTKOB /I0JDKHA COZIeP)KaTh KaTYIIKa C IJIOI[a/IbI0 TIONepevyHoro ceuenust 50 cm?,
yToObI TIpM M3MeHeHWH MarHuTHOM uHAykiwu ot 0,2Tn go 0,3 Tn B TeueHue 4 MC B Hel
B030yxmamace O/1C 10B?

3aziaua

C KakoM CKOpOCTBIO Ha/l0 MepemelaTb MPOBOAHUK MO, yrjaoM 60° K JIMHUAM UHAYKLUU
MarHUTHOTO TI0J1s, 4TOObI B TIPOBOAHHMKe BO30yxzanack JDIC wuHaykuuu 1 B? WHaykius
MarHutHoro noss pasHa 0,2 Ti. [JnMHa akTUBHOM YacTy 1 M.

3aziaua

Kakas D/IC caMOMHYKLWH BO30Y>KZaeTCsi B 0OMOTKe 3/IeKTPOMarHUTa MHAYKTUBHOCTBIO
0,4 I'H npy paBHOMEPHOM M3MeHEeHUM CUJIbl TOKa B Hell Ha 5 A 3a 0,02 c?

3azaua

B kartymke nHAYKTUBHOCTBIO 0,6 I'H crsia Toka paBHa 20 A. KakoBa 3Heprusi MarHuTHOI'O
T0J151 3TOM KaTylKU? Kak U3MeHUTCs SHeprusi MoJisi, eC/id CUjla TOKa YMEHBIIUTCS BIBOe?

3azaua

Kakoii fo/pKHa OBITH CHIa TOKa B 0OMOTKe Jpoccenss UHAYKTUBHOCTBIO 0,5 I'H, uT0ObI
SHeprus IoJjs okasasach paBHOM 1 [Ix?

Pa3pen 4. Kosied0anus ¥ BOJIHbBI

Tema 4.1 MexanudyecKkue K0/ie0aHHUA U BOJTHbI

IIpakTnueckas padora: Vi3yueHue npupojbl MeXaHHYeCKUX KO/Ie0aHHI U peleHne
3ajiay 1o TeMe.

Henn 3anaTHsa: OO600IMUTE W 3aKPeNUTh 3HAHWS Ha MPAKTHUECKOM peIleHUH 3a/jau T10
TEMe.

3aziaua

Touka coBepIliaeT rapMOHUYeCKHe KosiebaHusi ¢ uactotoi v=10 I't. B MOMeHT, IPUHATHIN
3a Haua/jbHBIM, TOYKAa MMejla MaKCHMa/lbHOe CMeleHUe Xy.x—=1 MM. Hamucatb ypaBHeHHe
Kosie0aHUH TOUKH.

3aziaua

['py3uK, Ko/eOIoIuiics Ha TIpy>KuHe, 3a 8 ¢ coBepiuna 32 konebanus. Haiitu nepuog u
YacToTy KoseOaHuiA.

3aziaua

Ha kakoe paccTositHMe HaJ0 OTBeCTH OT TI0JIOXKeHMsl paBHOBecusi Tpy3 maccoud 640 r,
3aKper/ieHHbIN Ha TIpy»kKuHe ecTKocThio 0,4 KH/M, uT0OBI OH MPOXO/IU/T T0JI0>KEeHe PaBHOBeCHS
CO CKOpOCThIO 1 M/C?

3ajaua

Ecii K HeKOTopomy rpy3y, KoeOolemMycsi Ha TIpy>KrHe, TI0BeCUTh TUpto Maccoit 100
I, TO YacToTa KojieOaHui ymeHbIIUTCS B 1,41 pa3a. Kakoii mMaccel Tpy3 ObUT TlepBOHAYa/IbHO
MO/BELLEH K TIPY>KUHE?

3agaua

Bo CKOMBKO pa3 WM3MEHUTCS uacToTa KojebaHWM MaTeMaThyecKoro MasiTHUKA IpH
yBeJIMUeHUU JINHBbI HUTH B 3 pasa’?

3agada



MasburK HeceT Ha KOPOMBICIIe BE/[pa C BOJIOM, TT€PUO/T COOCTBEHHBIX KOJIeOaHUI KOTOPBIX
1,6 c.Ilpu Kako¥ CKOPOCTH JBW)KEHUS Ma/IbUMKa BO/ja HAUHET 0COO@HHO CHUJTbHO BBITIIIECKUBAThCS,
eCJI JIJINHa ero 1iara 60 cm?

3aziaua

[Tpu w3mMepeHWU TYOMHBI MOpS 1O/ KOpab/ieM TpU TIOMOIIM 3X0JI0Ta 0Ka3ajoCh, UTO
MOMEHTHI OTIIpaB/IeHUs U MpYeMa y/abTPa3ByKa pas/eseHbl MpomMexxyTKkoMm Bpemenu 0,6 c.Kakosa
ry1yObuHa Mopsi oZ, Kopabiem?

3azaua

CKOopoCTh pacrpocTpaHeHus 3ByKa B CTa/iM paBHa 5 Km/c. KakoBa /1/iiHa 3ByKOBOW BOJIHBI,
KOTOpast pacripoCTPaHsIeTCsl B CTa/IM, €CJTH YacToTa KonebaHuii paBHa 4KI 11?

3agaua

Jlomka KayaeTcsi B MOpe Ha BOJIHAX, paClpOCTPAHSIIIUXCSA CO CKOPOCTbIHO 2M/C.
PaccrostHue Mexxay OmkaiimMy rpe6HsIMU Bo/HBI 6M. KakoBa uacToTa y/1apoB BOJTH O KOPITYC
JIOOKU?

3azaua

B okeaHax anuHa BonHBI gocturaet 300 M; repwoj KojebaHuil B BoJiHE paBeH 13,5c.
KakoBa CKOpOCTb pacripocTpaHeHHs TaKUX BOJIH?

3agaua

ITo moBepxXHOCTH BOJBI B 03€pe BOJIHA PACIIPOCTPAHSIeTCS CO CKOPOCThIO 6M/c. KakoBbI
TepUOoJ, ¥ YacToTa KoJsieOaHuii OakeHa, eC/Ti [I/TMHA BOJTHBI 3M?

3agada

IlHaMUK TIOJK/TFOYeH K BBIXOZy 3BYKOBOTO TeHepaTtopa 3JIeKTPUUeCKHX KoyieOaHUH.
Yacrota konebanuii 165 I'ty. Onpesenure Ay1MHY 3BYKOBOM BOJTHBI, 3Hasi, UTO CKOPOCTh 3BYKOBOM
BOJ/IHBI B Bo3zayxe 330 m/c.

Pa3pen 4. KosiedbaHus U BOJTHBI

Tema 4.2 J/1eKTPOMarHUTHbIE K0/1e0aHUs U BOJTHBI

IIpakTnueckas pa6ora: M3yueHue NpUPOABI 3JIEKTPOMArHUTHBIX KOJIe0aHUHM H
pellieHHe 33/ja4 [0 Teme.

Henn 3anaTHA: OO0OIUTE M 3aKPENUTh 3HAHMS Ha MPAKTHUECKOM pEeIleHUH 3a/au T10
Teme.

3azaua

HauanbHbIi 3apsisi, COOOIIeHHBIN KOHeHCaTOpy KoyiebaTeTbHOTO KOHTYPA, YMEHbBIIINIA B
2 pa3a. Bo cko/ibKO pa3 U3MeHWIUCh: a) aMIUIMTY/la HarpsbkeHust; 6) aMIIMTy/jla CUJIbl TOKA; B)
CyMMapHasi SHeprusi 3J1eKTpUuecKoro moJisi KOHJeHCaTopa U MarHUTHOTO T10Jis1 KaTYLLKU?

3azaua

B kKonebaTesbHOM KOHTYPe UHAYKTUBHOCTb KaTylkrpaBHa0,2I'H, a aMILTUTY/1a
Kosiebanuii cunbl Toka 40 MA. HaliTu SHepruto 371eKTpUuUeckoro Tojs KOHJeHcaTtopa |
MarHuTHOTO T0/1s1 KaTyLIKU B TOT MOMEHT, KOrJja MTHOBEHHOe 3HaueHue CUJIbl TOKa B 2 pasa
MeHbllle aMIIMTYJHOI'O 3HaUeHMUs..

3agaua

AMIIMTyla CU/IbI TOKa B KOHTYpe 1,4 MA, a amriuTy1a HaripsbkeHust 280 B. Hatitu cuny
TOKA Y HarpspKeHue B TOT MOMEHT BPeMeHM, KOrJja SHeprusi MarHMTHOTO MOJIs1 KaTyIIKWA paBHa
SHEepPryu 371eKTPUYECKOro I/ KOHJeHcaTopa.

3agada



KosebarenbHbII KOHTYD COCTOMT W3 KOH/IeEHCATOpa eMKOCThi0 1 MK® u KaTyIluKu
WHYKTUBHOCTHIO 4 ['H. AmMruiTyja Kosiebanwuii 3apsizia Ha KoHgeHcaTope 100 MxKi. Hammcatb
ypaBHeHus q = q(t), i = i(t), u = u(t). Haiitu amrutyy KoseGaHHi CHIbI TOKA W HaMPSDKEHMYSI.

3aziaua

B pernb BK/ItOUeHbI KOHAEHCATOP eMKOCThIO 2 MK®D UM KaTyllKa UHAYKTUBHOCTHIO 0,005
I'H. TIpu Kako¥ YacToTe TOKa B 3TOM 1[enH OyJeT pe30HaHC?

3aziaua

Onpefenutb [AWHY 371€KTPOMAarHATHOW BOJIHBI B BaKyyMe, Ha KOTOPYK HaCTpOeH
KosiebaTelbHbIM KOHTYp, eC/Id MaKCMMaslbHbIN 3apsif KoHjeHcatopa 20 HKy, a MakcumasnbHast
Cuia ToKa B KoHType 1 A.

3ajaua

Onpegennre paccTosiHUe OT 3eMid 0 JIyHBI B MOMEHT JIOKaL|uK, eC/IA NOC/IaHHbIN CUTHAI
BepHyJIcs uepes 2,56 c.

3ajaua

B kakoMm Juara3oHe JjIMH BOJIH MOKeT paboTaTh MPUEMHUK, eC/TH EMKOCTb KOH/leHcaTopa
B €ro KosiebaTe/JlbHOM KOHType IaBHO u3MeHsteTcsi or C1 = 50 nd go C2 = 500 nd, a
VIHYKTMBHOCTb KaTYLLIKH [T0CTOsIHHA U paBHa L = 20 MKI'H?

3ajaua

Ha KakoM pacCTOSHUM S OT aHTeHHbI pafinojiokaTtopa A Haxoautcs obwvekt C, eciu
OTPaKEHHBIM OT HETO PaIMOCHTHA/ BO3BPATUIICS 00paTHO yepe3 MPOMeXXyTOK BpeMeHH T = 200
MKC?

5 e’

A 'F\H_J;C

3ajaua
KakuM MO>KeT ObITh MaKCUMa/TbHOE UYKCJI0 UMITYJ/IbCOB, UCITyCKaeMbIX Pa/In0JI0KAaTOPOM 3a
BpeMsi t = 1¢, IpU pa3BeibIBaHUM 1ieJId, Haxo/sllelcss Ha paccTosiHUM S = 30 KM OT Hero?
5 Y

A= h'r\_,/'C

3ajaua

CKOpOCTB L pacripoCTpaHeHHsl 3/IeKTPOMarHUTHBIX BOJIH B HEKOTOpPOU cpefie paBHa 200
Mw/c. Onipesienite IMHY A 3/1eKTPOMAarHUTHBIX BOJTH B 3TOU Cpefie, eC/I WX YacToTa KoeOaHui
B BakyyMme v, =2 MI'LL.

3ajaua

Ornpepenvre [AMHY 3/IEKTPOMarHUTHOM BO/JHBI B BaKyyMe, Ha KOTOPYX HACTPOEeH
KosiebaTe/IbHbIM KOHTYP, eC/TM MaKCUMaJTbHBIH 3apsifi Ha 00K/Iazikax KoHAeHcaTopa Qn =10 HK, a
MaKCHUMaJTbHasl CHJla TOKA B KOHTYpe I, = 1 A. AKTUBHBIM COTIDOTHB/IEHHEM KOHTYpa IpeHeOpeyb.

3ajaua

[Tnockass 3nmeKTpoOMarHWTHas BOJIHA PacIlpOCTpaHseTcs B OJHOPOAHOM M HW30TPOITHOM
cpeze

HaTpsKeHHOCTU 3JIeKTprUUeckoro Tmosis BosiHbl Eg= 12 B/m. Ompepenute: da3oByio
CKOPOCTb BOJIHBI; aMIUIUTY/Y HalpsSKeHHOCTH MarHUTHOTO I10/151 BOJTHBI.

3ajjaua

VICTOYHMK MOHOXPOMAaTHUeCKOoro CBeTa C [JJIMHOW BOMHBI Ap=550 HM JBWXeTCS B
BaKyyMe CO CKOpOCTBIO L = (0,2 110 HampaB/ieHHIO K Habsoare 0. Ornpeienvte AMHY BOJIHBI,
KOTODYIO 3aMKCUpyeT IIpUeMHUK HaOutrojaTeris.

Paszpgen 5. OnTHKa
Tema 5.1 I'eomeTpuueckasi OnTHKa
IIpakTnueckas pa6ora: M3yyeHHe 3aKOHOB reoMeTPUUYECKON ONTHKHU U PelIeHHe



3ajau o Teme.
Henu 3aHATUsA: V3yuuTh 3aKOHbI T€OMeTPUUECKOW OMNTHMKU U 3aKpenuTb 3HaHWUS Ha
NIPaKTUUeCKOM peLlIeHUH 3a/1ay 110 TeMe.

3aziaua

Ot Gmwkaimedi 3Be3apl (o LleHTaBpa) cBeT Aoxoaut Ao 3emiu 3a 4,3 roza. Kakoso
pacCTOsIHUE /10 3Be3/bI?

3azaua

IToj KakuM yTJIOM JIO/DKEH MajaTh JIy4 CBeTa Ha TUIOCKOEe 3epKasio, UTOObI YTol MEXIY
OTPa)KeHHBIM U Ta/jatoIM iyyaMu Obl1 paBeH 70°7?

3agaua

M300pa3uth AiBa B3aUMHO TepIieHAUKY/IIpHBIX 3epkaia AO u OB, nyu CD, nafatoiifuii Ha
3epkaso OB, v HanpaBnenusi DE u EF panbHeliiero xozna storo jnyua. [lokasate, uro ay4 EF
napasiiesie iyay CD nipu mo6oM yriie niazieHus iyua CD B TJIOCKOCTH JBYTpaHHOIO yTJia.

3azaua

Ha kakoii BeicOTe h HaxoauTcss aspoctaT A, ecnu ¢ OaiHU BbiCOTOM H OH BHEH TOf
YTJIOMOHAJ, TOPU30HTOM, @ €ro U300pakeHHe B 03epe BUHO IO/, YIJIOM [3 o TOPU30HTOM (pHC.)?

A
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3aziaua

Ha kakol yrosn OTK/IOHWTCS JIy4 CBeTa OT IepPBOHAYa/JbHOTO HampaB/eHus, yIaB IMOJ,
yrJjioM 45° Ha [TOBepXHOCTh CTeK/a? Ha ITIOBePXHOCTh aiMasa?

3azaua

Jlyu cBeTa mepexoJWT W3 BOJAbI B CTeK/JO. YToj mafeHus paBeH 35°. Halitu yron
TIpeJIOMJIeHUSI.

3azaua

KakoBbl pafinychl KPUBH3HBI TTOBEPXHOCTEHN BBIMYK/I0-BOTHYTOM COOMparole TUH3bI C
OTITHUUeCKOU CHJION 5 JITP., eC/Ii OJUH U3 HUX O0sblile Jpyroro B 2 pa3a?

3ajaua

[Tpeametr pacriosiokeH B 25 €M OT coOuparolleil JIMH3bI C paZluycaMyd KpPWUBU3HBI
rioBepxHocTeii 20 cM. OripefieIUTh TTOKa3aTe/ib MpeiOM/IeHUsI CTeKJ/la, U3 KOTOPOT0 U3rOTOB/IeHa
JIH3a, eC/iy 1efCTBUTeIbHOe H300paykeHHe TpeiMeTa TIoyYM/IoCh Ha PacCTOSIHAN 1 M OT Heé.

3azaua

OrnpefienUTh ONTUUECKYIO CHIY pacCeuBarollleld JTMH3bI, €C/IM U3BECTHO, UTO TIpeJMeT,
TIOMeIIleHHbIN T1epe]| Bel Ha paccTtostHud 40 cM, laeT MHUMOe M300pakeHre, yMeHbIlIeHHoe B 4
pasa.

3aziaua



Ha pucyHke noka3aHbl M0JI0KeHUS T/IaBHBIX onThueckux ocert OO’; CBeTAMXCS TOYeK
A u ux m3o6pakernii A’. Kakue muH3bI (COOMparoLIyie UK pacCerBaroIie) COOTBETCTBYIOT
pUCYHKaM a, 0, B? HaliTi mocTpoeHreM 1oJioyKeHre JIMH3 U UX TJIaBHBIX (JOKYCOB.

0 A o o o’ o A Ao
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Pazpgen 5. OnTHka

Tema 5.2 Bo/tHOBasi onTHKA

IIpakTHueckas padora: Mi3yueHue 3aKOHOB BOJIHOBOM ONTHKH U pPellIeHHe 3a/1a4 10
TeMe.

Henu 3aHaTHA: M3yunuTh 3aKOoHbI (U3UUECKOM OMNTHKA U 3aKpelnuTh 3HaHUS Ha
MpaKTAUYeCKOM pellleHuH 3aau 1o TeMe.

3azaua

Ha gudpakiyoHHyr0 pellleTKy B HarpaBieHUM HOPMald K €8 TOBEPXHOCTH IaJjaeT
MOHOXpoMaThueckuii cBeT. [lepuop pewmétkn d=2 MkM. Kakoro Haubosbliero mnopsika
I(paKLMOHHBIN MaKCUMYM /1aéT 9Ta pellIéTKa B c/iydae KpacHoro ceeTa (A;=0,7 MKM) U B ciiydae
duonerororo (A,=0,41 MKM)?

3agaua

B KabuHeTe pu3uKy ecTh qUdpaKI[MOHHbIE peleTKH, uMetolre 50 u 100 mTpuxos Ha 1
mM. Kakasi 13 HMX JjacT Ha sKpaHe Oosiee IIIMPOKHUi CIIEKTP MPU NIPOUYMX PABHBIX YC/IOBUSX?

3agada

OudpakiuoHHasi pelietka cofepxut 120 mTpuxoB Ha 1 MM. HailTu [JAMHY BOJHBI
MOHOXPOMAaTUUYeCKOI0 CBeTa, INaZlarolllero Ha peLIeTKy, eC/M yrol MeXIy [BYMsl CIIeKTpaMHu
IIepBOro MopsiiKa paseH 8°.

3aziaua

lBa KOrepeHTHBIX MCTOYHMKA S; U S, (PUC.)U31y4yarOT MOHOXPOMaTU4YeCKWd CBeT C
aymHOM BosHBI 600 HM. OnipesiennTh, Ha KAKOM PacCTOSTHUM OT ToUKu O Ha SKpaHe OyzeT repBbIid
MaKCUMYM OCBellleHHOCTH, ec/ii OD=4Mu S; S; = 1 mm.

HePH

s, S,

A C B
(8]

3aziaua

B yctaHoBKe /17151 HabmoeHust Kostel] HbI0TOHA MCIT0/Ib3yeTCs TJIOCKOBBIMYK/Iash IMH3a C
paguycoM KpuBu3Hbl 8,6 M. [IpM oOCBellleHWM YCTaHOBKM MOHOXPOMAaTHYeCKUM CBETOM,
raJjarolM HOPMaJIbHO Ha IJIOCKYHO TIOBEPXHOCTh JIMH3bI, PaIMYC YeTBEPTOr0 TEMHOTO KOJblia
ObU1 paBeH 4,5 MM. OripefieNUTh JJIMHY BOJHBI CBETA, €C/IM HAO/MI0JeHre BeIOCh B OTPa’KEHHOM



CcBerTe.

3aziaua

CBeT, OTpa)XeHHBIM OT TMOBEPXHOCTH BOJbl, YACTHUHO mosisipu3oBaH. Kak ybenuTbcs B
3TOM, UMes M0JIAPOUS?

3aziaua

Kakue uacToTel KosilebaHMii COOTBeTCTBYIOT KpaiiHuUM KpacHbiM (L=0,76 MKM) u
KpaiiHuM ¢uonetoBbiM (Ly = 0,4 MKM) Jlyyam BUJMMOM UacTy crieKTpa?

3azaua

[nst paHHOrO CBeTa J/iMHa BOJIHbI B BoZe 0,46 MkM. KakoBa /ijiluHa BO/THBI B BO3/yXe?

Pazpgen 5. OnTHKa

Tema 5.3 CnerjuaibHas TeOpUs OTHOCUTE/IBHOCTH

IIpakTnueckas padora: Vizyuenue nosoxxenniit CTO u perieHue 3ajau 1o reme.

Henn 3ansaTHA: V3yunTh 3aKOHBI PeIATUBUCTCKOM JUHAMUKU U 3aKpelWTh 3HaHUS Ha
NIPaKTUYeCKOM pellleHUH 3aJau 10 TeMe.

3agaua

OnemMeHTapHasi 4yacTHLla HEMTPHUHO JBUWKETCS CO CKOpPOCThbIO cBeTa ¢. HabmopaTensb
[BYDKETCS] HaBCTpeuy HeUTPUHO CO CKOPOCTBIO v. KakoBa CKOPOCTb HEMTPUHO OTHOCHTE/BHO
HabmoaTens?

3agada

[lBe yacTULIBI, pacCTOsIHUE MeXAy KOTOpbIMU X = 10 M, JIeTAT HaBCTpeuy [pyr SPYry CO
ckopocTsiMi v = 0,6¢C (11ecTbecsT MPOLEHTOB OT CKOPOCTH cBeTa). Uepe3 Kakoil MPOMEXYTOK
BpeMeHH 110 /1abopaTOpHBIM YacaM MPOU30HeT CoyAapeHue?

3aziaua

KakoBa Macca TpOTOHa, JIETSIIIEr0 CO CKOpOCThio 2,410° mM/c? Maccy MokKosi TIpOTOHa
CUMTaTh paBHOM 1 a. e. M.

3aziaua

Bo CKO/IBKO pa3 yBe/IMuMBaeTCss Macca YaCTULIbl OPU JBUKEHUU €O CKOpocThio 0,99¢?

3aziaua

OJIeKTPOH JBWXKeTCs €O CKOpocThio 0,8c. OmpeiesuTh MO/HY0 U KUHETUYECKYH0
SHEpruro 3/IeKTPOHa.

Pa3gen 6. KBanToBas pusmnka

Tema 6.1 KBaHTOBas onTHKa

IIpakTHueckas pabora: Vi3yueHune cTpoeHHsI aTOMa M pellieHHe 3a/ay 0 TeMe.

Henu 3ansaTuA: VI3yuuTh MOZle/Ii CTPOEHUS aTOMa U 3aKpeIyTh 3HaHUs Ha NIPaKTUYeCKOM
pelLleHnH 3a/iay 110 TeMe.

3aziaua

Ipu 06sryyeHUM 1MapoB PTYTH 37€KTPOHAMU SHEPrUsi aToMa PTYTH yBeInunBaeTcs Ha 4,9
5B. KakoBa JyivHa BOJIHBI W3/y4yeHHUsl, KOTOpPOe HCIyCKalmT aTOMbl PTYTH NpU Iepexofe B
HeBO30Y)KJJeHHOe COCTOsIHHE?

3aziaua

Ins voHwsaruy artoMa a3ota Heobxozuma sHeprust 14,53 3B. Halitu amuHy BOJHBI
V3/Ty4eHus1, KOTOpOe BbI30BeT MOHU3ALUI0?



3aziaua

Jl71st OMHOKpATHOM MOHM3AL[IM aTOMOB HeoHa TpebyeTcs sHeprus 21,6 3B, 111 fByKpaTHON
— 41 3B, ans TpexkpatHoii — 64 3B. Kakyto cTerneHb MOHU3ALUM MOXKHO TIOJTYUWTh, 00/Tydast
HEOH PeHTTeHOBCKUMHU JlyyaM{, HauMeHblIasl [JIMHA BOJIHbI KOTOPBIX 25 HM?

3aziaua

B 1814 r. 1. ®paynrodep oOHAPY>KW/T YeThIpe JTMHUU TIOTJIOIIEeHHST BOJJOPOZA B BUJUMOM
yacTu criektpa ConHija. Haubostbinas y1iHa BOTHBI B CTIEKTpe TorsiomeHust Obi1a 656 HM. Hailitu
JJIVHBI BOJIH B CIIEKTpe MOIJIOLeHNs], COOTBETCTBYIOIIE OCTaIbHbIM JIMHUSM.

3azaua

Kakyto MUHHUMaJTbHYI0 CKOPOCTh [JO/DKHBI UIMETh 3JIEKTPOHBI, UTOOBI y/1apOM TiepeBecTH
aTOM BO/IOPO/ia U3 ePBOr0 SHEPreTUYeCcKOro COCTOSIHUS B TISITOe?

3agaua

OnpefilenTh MakCHMMa/bHYI0 CKOPOCTb ()OTO3/IEKTPOHOB, BbIPbIBAEMBIX C MOBEPXHOCTH
cepebpa:

1) ynbTpadroneToBbIMHY JyyaMy C AJIMHOM BO/THBI A;=0,155 MKM;

2) y - My4aMH C JJIMHOM BoJHBI A,=0,01 A(aHrcTpem)

3agaua

OJeKTPOH, Haua/lbHOM CKOPOCTBI0 KOTOPOI'0 MOKHO TIpeHeOpeub, TpoLiies YCKOPSIOILYI0
pa3HocTh noTeHuanoB U. Halitu gnvHy BosHBI fie Bpoiins A asist aByx ciydaeB: 1) U;=51 B; 2)
U,=510 xB.

3agada

[Tpu KaKo¥i MUHHMMAabHOM SHEPTUU KBAaHTOB TMpour3oiiieT GhoTo3ddeKT Ha LIUHKOBOM
r1aCcTUHe?

3aziaua

JmiaHOBOTHOBas (KpacHast) rpanuia (otosddekra ans mean 282 um. Haviti paboty
BBIX0/]a 3/7IEKTPOHOB U3 Meu (B 3B).

3aziaua

Yron paccessHusi peHTT@HOBCKUX JIyuel C JJIMHOM BOJIHBI 5 1M paBeH 30°, a 3/1eKTPOHBI
OTJauu ABWXKYTCSA ToZ yrioM 60° K HampaBleHWIO Majarommx jayuyer. Hawrtu: a) ummysnbc
3JIeKTPOHOB OTJjauu; 6) UMITy/IbC (POTOHOB pacCesiHHBIX JIyUeil.

Pa3pen 6. KBanroBas ¢usuka

Tema 6.2 ®u3uka aToMa ¥ aTOMHOr0 siipa

IMpakTHueckas pa6ora: M3yueHue 3aKoHOB (U3MKH aTOMHOrO f/[pa M pelleHue
3a/ja4 o Teme.

IMemm 3anAaTHA: VI3yunTh MO/ CTPOeHUS s/ipa Y 3aKperuTh 3HaHUs Ha NPaKTUYeCKOM
pellleHUH 3a/a4 10 Teme.

3ajaua

KakoBbI TpenmylIiiecTBa KOOA/bTOBOM MYIIKH Te€pe/i PeHTTeHOBCKOH YCTAaHOBKOW IPH
oOHapy>KeHUU BHYTPEeHHUX /1e(heKTOB HU3/eTUi?

3agaua

Kakoii u3oton obpasyercs u3 ypaHa >**Us, IByX B-pacriajioB ¥ OZIHOTO a-pacriaza?

3agada

B pesy/bTaTe Kakoro paJMoakTHBHOIO pacrajia HaTpui “’Naj; MpeBpaijaeTcs B MarHui



22Mg12?

3aziaua

AKTHMBHOCTb PaIMOaKTUBHOTO 37IeMeHTa yMeHbIIN/ach B 4 pasa 3a 8 cyrok. Havtu neprop
rosiypacnasga.

3aziaua

BbIuMC/IUTh JedeKT MacChl ¥ SHEPrHI0 CBA3M saapa °Li;.

3aziaua

Kakyro MMHMMa/IbHY0 SHEepPIUi0 JO/DKHA UMeTh O-UacTHLia /11 OCYLeCTB/IeHUS epPHON
peakLuu

"Liz+*He, —>'""Bs +'no
3agaua
Kakasi sHeprus Bblfie/s1eTCs IPU TEPMOSIIEPHON peaKLvu:
°H; + *H; —>*He, +'no

3azaua

IIpu o6nyuenun yraepoga “Cs mpotoHamu obpasyercs usoron yriaepoga”Ce.Kakas rpu
3TOM BbIOpachiBaeTCst yacTuiia? HammcaTthb peakijyio.

3agaua

B pe3ysibTaTe TepMOSIIePHOM peaki[ui COeMHEHUs IBYX MPOTOHOB 00pa3yeTcs eHTpoH
1 HeliTpuHO. Kakas elije nmosiBisieTcst yactuiia? HamucaThb peakijuto.

3agada

B ycTaHOBKax /151 y -00/TyueHUsI B CEJIbCKOM XO3SICTBE MCII0/Ib3yeTCs [3-pa[M0aKTHBHBIN
usoron 1e3ust Csss. HammcaTh peakiuro [B-pacrmaza. HaliTi MakCHMa/bHYHO YacToTy Y
-W37y4YeHus, ec/iu HaubOosbluasi SHepruss Y -KBaHTOB paBHa 0,66 M>sB. Beuncamrs
PeIITUBUCTCKYIO CKOPOCTb [3-uacTuly, ecu Ux 3Heprus 1,18 MsB.

3aziaua

HaiiTu yacToTy Yy -U3/yueHus, 00pa3yroIerocs Mpy TePMOsiZIePHON peaKI[vu:

'H,+ *H; —> “He, + y,ecn a-yactuija nprobpertaet sHepruio 19, 7 MaB.

3aziaua

[lpy aHHUTHMISALMM 37€KTPOHA U TIO3UTPOHA 00pPa30BajOCh /1Ba OJMHAKOBBIX Y-KBaHTA.
Haiiti 1yivHy BO/THBI, MpeHeOperasi KWHETUYeCKOW SHeprrel uacTuI] 10 peakiyy.

Kpurepuu oLieHKH NpaKTHYeCKHX padoT:

Tekylyii KOHTpPOJb TpejCTaB/seT €000 PperyJysipHO OCYILLeCTB/ISIEMYIO IPOBEPKY
yCcBOeHHs1 yuyeOHOro Marepuana. [laHHasi OlLleHKa I103BOJIsieT Ha OCHOBE TIIOCTOSIHHOTO M
HerpepbIBHOTO HaO/MI0/leHusT 3a KaueCTBOM YCBOEHHUsl CTYZEeHTOM yueOGHOTro U TMpaKTU4YecKoro
MaTepHasa, CUCTeMaTUUeCK! BbISIB/IATH U OLeHUBATh €ro 3HaHUSI.

[MpakTHyeckue 3aHATHS, KaK TpPaBU/IO, [JO/DKHBI TIPOBOJAWTHCS B aKTHBHOM M
VHTepakKTUBHOM pexxuMe. OlleHKa 3HaHWM, yMEeHHWH M HaBbIKOB OCYLIEeCTB/SeTCS Ha BCex
MPaKTUYeCKUX 3aHSATHSIX B COOTBETCTBUM C LielssMA U 3aayaMy 3aHATHs. KOHTposib MoOkeT
TIPOBO/IMTHCSL B Havasie, B X0/ie 0TPA0OTKM OCHOBHOM YaCTH U B 3aK/TFOUMTETbHOM YaCTH 3aHSTHSI.

Texylmii KOHTPO/Ib 3HAHWHM, YMEHUM U HaBLIKOB OCYILL[ECTBJISIETCS MperofaBaresneM o
nSTUOA/IBHOM I1IKaJie C BHICTaB/IeHHEM OL|eHKU B )KypHasie yueTa 3aHsTHI.

ITo pe3ynbTaTaM BBINOMHEHUsS] MPAKTUYeCKON pabOThl «OT/IMYHO» BBHICTABIISETCS, €C/u
paboTa BbITNOTHEHA MTPaBU/IBHO U B TIOJTHOM 00beMe, CTy/IeHT akTUBHO paboTaeT B TeUeHHe BCero
MIPaKTUYeCKOT0 3aHSATHS, [JaeT TOJHble OTBEThl Ha BOIPOCHI MperofaBaresis B COOTBETCTBUM C



TJIAHOM TTPAaKTHUeCKOT0 3aHSATHS U TTOKa3bIBaeT IPU 3TOM ITyD0KOe Biia/ieHre COOTBETCTBYIOIIEH
JIUTEpaTypo 1Mo paccMaTpUBaeMbIM BOMPOCaM, CrIoco0eH BbIPa3UThb COOCTBEHHOEe OTHOILIEHUe K
JIAHHOM 1Tpob/ieMe, TIPOSIB/IsieT yMeHHe CaMOCTOSITe/TIbHO M apTYMEHTHPOBAHO M3/1araTh MaTepual,
aHa/IM3UPOBAaTh (DaKTHI, e/laTb CAaMOCTOsITe/IbHbIe 000011]eHUs U BBIBOJBI.

[To pe3ysnbTaTtam BBITIONIHEHUSI MPAKTHUECKON pabOThI «XOPOIIO» BBICTAB/ISIETCS, €C/IN
paboTa BbIMOMHEHA TIPaBUIBHO U B TIOJIHOM 00beMe, CTy/IeHT akKTUBHO paboTaeT B TeueHHe
NPaKTUYeCKOTro 3aHATHS, [jaeT TpaKTUYeCKWd TOJHble OTBeThl Ha BOMPOCHI IperoaBaTeis,
U3/10’KeHHe MaTepHara Jioruueckoe, 060CHOBaHHOe (haKTaMH, OCBellleHHe BOIIPOCOB 3aBepilieHO
BBIBO/IaMH, CTY/IeHT OOHapy>KW/I YMeHHe aHalIu3upOBaTh (PaKThbl, @ TAKXKe BBIIOIHATH yueOHbIe
3afaHus. Ho B oTBeTax /jonylleHbl HeTOYHOCTH, HEKOTOPbie He3HauuTe IbHbIe OIIMOKH, UMETCS
TIOTpelHOCTH 0hopMyIeHHsT paboThI.

[To pe3ysnbTaTaM BBITIOJHEHUsI TIPaKTUUeCKOM paboThl  «y/OB/I€TBOPHUTETHHO»
BBICTAB/ISIETCSI B TOM C/Iydae, KOrZa paboTa BBIMOJIHEHA C He3HAUUTeIbHBIMHA HEeTOYHOCTSIMH,
TIPaKTHYeCKU B TIOJTHOM 00beMe, CTYZIEeHT B LieJIOM OBJIaZies CojiepKaHreM BOTIPOCOB TI0 JaHHOM
Teme, OOHapy)kKMBaeT 3HaHWe JIEK[JMOHHOTO Marepuajsa W yueOHOW J/IUTepaTypbl, TBITAETCS
aHa/IM3UPOBaTh (aKThl, ZieJlaTh BLIBOZBI M pelliaTh 3ajaud. [Ipy 3TOM Ha 3aHSTUU BefleT cebs
NaCCHBHO, OTBeYaeT TOJBbKO MO BbI30OBY IperojiaBaTesis, ZlaeT HeMo/Hble OTBEThl Ha BOIPOCHI,
JI0TTyCKaeT OLIMOKHY TIPY OCBeIlleHHH TeOpeTUuecKoro MaTepuaria.

[To pe3ysbTaTamM BBITIONHEHUs TIPAKTUUECKOW PpabOThl «HEYJ0B/I€TBOPUTE/IHHO»
BBICTaB/ISIeTCSl B C/lyuyae, Kor/la CTyZieHT 00Hapy»KW/I HeCOCTOSITeTbHOCTb OCBETUTh BOIIPOC, JINOO
BOIIPOC PacKpBIT HENpaBUIbHO, OeCCUCTeMHO, C TPyObIMM OIIMOKaMH, TIPU 3TOM OTCYTCTBYIOT
TIOHMMaHKe OCHOBHOM CYyTU BOTIPOCa, BbIBO/IbI, 000011IeHusI.
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Metoanueckre ykaszaHus K JiabopaTopHbIM pabotam 1o gucuuruinHe «®DuU3nKa»
cocTaBsieHbl B cooTBeTcTBUU C TpeboBaHusiMu @T'OC CIIO u npepHa3HaueHbl Jjisi CTY[EHTOB,
obyuatommuxcss  mo  CnermanbHoctu:  08.02.14  Dkcrutyataqist W 0OCTy>KUBaHUE
MHOI'OKBapTUPHOI'O jOMa.

MeToauueckue yKa3aHus AJis1 yaeOHOU AUCHUIITMHBI pPa3paboTaHbI:
1 AdanacweB Cepeii ['eoprueBuu, npenogasarensb Kounegpka CKOY



1.IIOACHUTEJ/IBHASA 3ATINCKA

JlaHHBIe METO/IMYECKHe YKa3aHHs MpeJHa3HaYaloTCs JJis OKa3aHWsl TIOMOIIU CTY/IeHTaM B
BBIITOJTHEHUH JTab0paTOPHBIX paboT 1Mo yue6HOU AucturimHe «DPu3nka».

JIabopaTopHasi paboTa — 3To IylaHUpyeMasi yueOHasl, yueOHO-UCCeoBaTe/IbCKasi paboTta
CTY/IEHTOB, BBITIO/THsIeMasi B ayJUTOPHOE BPeMsI TI0 3a/IaHUI0 U TIPU METOANUYECKOM PYKOBO/ICTBE
niperiofiaBaTesisi (TPYU YaCTUYHOM HENOCPeJCTBEHHOM YUYaCTHH TIPernojjaBaTesisi, OCTaBJIsOeM
Be/IyLIYIO POJIb 3a PabOTOM CTYZJeHTOB).

JlaboparopHasi paboTa siB/sieTCst 00si3aTe/IbHOM /1J1s1 KaXKAoro obyyJaroiierocs, eé o0sEM B
yacax OmnpeziesisieTCss JeMCTBYIOMMMH yueOHbIMU T/IaHAMU TI0 06pa30BaTe/IbHbIM TTPOTpaMMaM,
peanu3yembIM B KoJinemke CKOY.

Ins opraHu3aiuu J1abopaTopHOM pabOThI 00yYarol[UXCs HEOOXOAWUMBI CreqyIoIre
YCIIOBUSI:

- TOTOBHOCTH 00yUarouxcsi K CaMo00OyUeHuo;

- HaMuve W [JOCTYMHOCTh HEOOXOJUMOro Yy4eOHO-MEeTOAUYeCKOr0 W CIPaBOYHOTO
MaTepHara;

- CHCTeMa PeryJsipHOTO KOHTPOJISI BBITIO/THEHUsI Tab0paTOPHOM paboThI;

- KOHCY/IbTal[AOHHAs! TIOMOIIIb;

- pa3bsicHeHHe 00yJaroLIMMCS LiesieH, 3aau 1abopaTopHO# paboThlI.

KpurepusiMu OL|eHKM pe3y/IbTaToB 1ab0paTopHOM PaboThl 00yUaroI[erocst MOTyT ObITh:

- YPOBeHb OCBOEHHUsI yueOHOT0 MaTepHaa,

- YMeHHWe WCI0/Ib30BaTh TeOpPeTHYeCKWe 3HAHHWS TPU BBIMOJHEHWU MPAKTHUECKUX U
WCC/IeJOBaTe/TbCKUX 3a/1au,

- TIOJIHOTa 001eyueOHbIX TIpeJCTaB/eHuid, 3HaHUM M YMEHHWM TI0 U3yd4aeMou TeMme, K
KOTOpOY OTHOCUTCS JJaHHas jlabopaTopHast paboTa,

- 000CHOBAHHOCTh W YETKOCTh W3/I0KEHUsI OTBeTa Ha TIOCTaBJ/IEHHBIN TI0 1ab0paTOpHOM
paboTe Boripoc,

- ohopM/ieHHEe OTUETHOTO MaTepHrasia B COOTBETCTBUU C TPeOOBaHUSIMU, TTPebSIBISIEMbIMU
K 110/I00HOT0 pofia paboTam.

2.00beM u cojep;KaHue 1a00paTOPHOH PadoOThI

HauMeHoBaHHe TeMbl JUCLMILIHHBI U J1a00paTOpHOI dopma Oo0Bem

Ne
padoThI KOHTPOJIsA JacoB

Pa3zpen 1. MexaHuKa

Tema 1.2. /luHaMuyKa MUCbMEHHBIN
JIabopaTropHas pabora: OTY8T 110

1 ITposepka KIIl mpocToro MexaHusMa (HaK/JIOHHOH | 7abopaTOPHOM 2
TIJIOCKOCTH) pabore

Pa3pgen 3. JieKTpoguHaMuKa

Tema 3.2.IT0CTOSIHHBIH 3/1€KTPUUECKHUIA TOK TCbMEHHBIN
2 | JIaGopaTopHas pabora: oTHeTno - 2
sabopaTopHO
CoeiHeHUe MTPOBOJHUKOB.
pabore
Pazpgen 5. OnTHKa
Tema 5.1. 'eomeTprueckas ONTUKA [MCEMEHHbIN
3 | JlaGoparopHas pa6ora: oTHerio 2
nabopaTopHoOit
V3mepeHue 1oka3aresisi TIpeJIoOM/IeHHs] CTeKIa. paGote

Pa3pen 6. KBanroBas ¢usuka




Tema 6.2.Pu3rKa aToMa ¥ aTOMHOTO sifipa NACbMEHHbIN

4 | JlaBoparopras pa6ora: V3yueHue TpeKOB 3apsikeHHbIx | OTicT 1O )
yacTuij 1o (oTtorpadusm n1abopaTopHo
! d ' paboTe
Hroro: 8

3. MeToanUecKHe YKa3aHHA M0 BHINO/THEHUIO J1a00paTopHO# padoThI

['naBHOe Ha3HaueHWe JlabOpaTOpPHBIX 3aHATHH 10 GU3MKe — TpuobpeTeHUe
00yyJaroIUMHUCs He0OXOJUMbIX YMEHUI U HaBbIKOB B MPOBEIeHUH (U3MUECKOTO IKCIIePUMEHTa.
[Tpu 3TOM 0OyuaroIecs J0/HKHbBI IPOBEPUTH OCHOBHBIE (hHM3UUYECKHE 3aKOHOMEPHOCTH SIB/IEHUH,
TI03HAKOMHUTBCS C METOJAMU WM3MEPEHWH U TMpaBUIaMH 00pabOTKU pe3y/ibTaTOB W3MepeHHH,
HAYUYMTHCS1 0OpAIIleHHI0 C COBPEMEHHOH HayuHOMU amrapaTypoi.

OOyuatorecsi BBIMOMHSOT JjabopaTopHble paboThl 1O TpaduKy, HUMEIOIIeMyCs B
ayZIUTOPUH.

KaX[joMy 3aHATHIO TIpe[IIeCTBYeT TIpeiBapuTesibHasi TOArOTOBKAa 00yuarolerocs,
KOTOpasi BK/IFOUaeT B ce0st:

a) 03HAKOMJIEHHE C CO/lepKaHHeM 1abopaTOPHOM paboThI 10 METOJUUECKMM YKa3aHUSIM K
He;

6) mpopaboTKy TeopeTHYeCKOM yacTy o yuebHUKaM;

B) COCTaB/ieHWe OTueTa IO jabopaTOpHOM paboTe B COOTBETCTBUM CO CTaHZAPTOM
«BbInosiHeHWe U 0hopMJIeHHEe OTUETOB IO J1ab0paTOPHLIM paboTam». «OTUeT» BBITIOIHSAETCSA B
OT/le/TbHOW TeTpaju /sl 1abopaTopHbIX pabor.

«OTueT» 0/DKEeH COfepKaTh:

1) Ha3BaHuWe 1abopaTOPHOU paboThI;

2) 11e/b;

3) 3apjauy;

4) mpubOpbI ¥ IPUHA/JIE)KHOCTH;

5) Tab/uIly 711 3aHeCEeHHsT METPOIOTMYEeCKMX XapaKTePUCTHK U3MePUTEe IbHbIX PUOOPOB;

6) TeopeTUUECKYIO UacTb (OCHOBHbIE TIOHSITHS U 3aKOHbI);

7) omnucaHue MeTo/la U3MEPEHUN U YCTaHOBKH;

8) Tab/MLIBI /1151 3aMMCH B HUX Pe3y/IbTaTOB U3MEPEHUI.

TeopeTnueckasi 4acTh /10/DKHA OBbITH KPAaTKOM, 3aHMMaTh He Oosee mvcta. OHa JO/DKHA
CoZiep)KaTb OCHOBHBbIE TIOJIOKEHMS, 3aKOHBI, JIe)Kalllieé B OCHOBE HM3y4yaeMoro (HU3uuecKoro
sBJIeHUs1, U pabouyto Gopmysy (6e3 BbIBO/a) € paciidpoBKOi Bcex OYKBEHHBIX 0003HAUEHUH.

OO6yuaroIIHIACS 0/DKEH TTIOMHUTh, UTO METOJUUECKHE YKa3aHHs K 1abopaTopHbIM paboTam
ABJITFOTCSI TOJIbKO OCHOBOM [i/Ii WX BBINMOJIHEHUS. TeopeTHUecKyr MOATOTOBKY K KaXKZOH
nabopaTopHoi1 paboTe HEOOXOIUMO OCYILIECTBIISATh C IOMOIIBI0 yUeOHOM TMTepaTyphl.

K BbIosiHeHHIO HOBOM (criefyroreii) paboThbl [OMYCKAIOTCS 00ydaromjuecs,c/iaBIime
OTYeT 1O mpeAbiAyiel sabopaTopHO paboTe W ycrelrHo mMpoiejie cobecesoBaHUe C
niperno/iaBaTesieM. ®opMasbHbIM MPU3HAKOM TOTOBHOCTH OOYUaroIIerocsi K 3aHATHIO SB/ISETCS
Ha/IMUMe y Hero «0TueTa» To NpeCTosIel pabore.

Il monmydeHusi [JOMyCKa OOy4YalOL[UMCS JO/DKEH II0Ka3aTh YCBOEHHWE WM MeToja
oTpe/ie/IeHUs] ICKOMbIX (DU3MUeCKUX BeTWYMH, TOHUMaHUEe UCC/IeyeMbIX B paboTe hU3NUeCcKux
SIBJIEHWUH, ysiCHEHUe (U3UUEeCKOTO CMbIC/Ia OCHOBHBIX BEJTUUKH.

OOyuarolyecsi, TOyYUBIIHE [OMYCK, TMPUCTYMAIOT K BBINOJHEHUIO J1ab0paTOPHOM
pabotel. B nmabopatopuu He0OXOAMMO CTPOro COOJIOZATH MpaBW/Ia TEXHUKK Oe3oracHocTH. B
XOZle 3aHSATHs 3arlpelaeTcss 3aHUMATbCs TIOCTOPOHHUMU [ieJlaMU, TIOAXOJWTh K [IPYTHUM
yCTaHOBKAM W MeIllaTh BBITIOJHEHHIO paboT cTyzeHTamu. OOyuaronjuecss MOryT paboTaTth
Opuragamu. OTueT y KaX[IOro [AO/DKeH ObIThb WHAMBUAYanbHbIM. He cpaenaHHblie 6e3



YB&KHUTENbHOW MPUYMHBI pabOThI BBITIOHSIOTCS C pa3pelleHys MpernojaBaress B CIeLHaaIbHO
OTBe/IeHHOe BpeMs.

[lepBBIii STan MpaKTUYeCKOW uacTd pabOThl — O3HAKOM/IEHHe C TPeAJIOXKeHHBIMH
WHCTpyMeHTaMu, Tipubopamu u ammapatypoil. IIpu 3ToM o0coboe BHUMaHUE Y[e/ISeTCs
OTpeZie/IeHUI0 MeTPOJIOTHUECKUX XapaKTepPUCTHK U3MePUTE/TbHBIX TPUOOPOB B KOTOPHIE BXOZST:
Jviaria3oH U3MepeHuH, 1ieHa Jie/IeHUH, K/1acC TOUHOCTH (/17151 CTPe/IOYHBIX 3/IeKTPOU3MEPUTETbHBIX
npruOOpOB), TIOTPEITHOCTh U3MepeHHi. DTH XapaKTepPUCTHKH, BbIP)KEHHbIE B T€X eAUHUIIAX, B
KOTOPBIX CHUMAIOTCSI TIOKa3aHHsl C MPUOOPOB, 3aHOCSATCS B METPOJIOTHUECKYO TabJIHILy.

Criepyroriuii 3Tan BbIMOTHEHUsT paboThl — cCOOPKa, MOHTaXK, Ha/laZika SKCIIePUMeHTaIbHON
YCTaHOBKH (ec/M 3TO HeoO0X0JuMO). MOHTa)XX YCTaHOBKH, BBITIOJTHEHHBIM O00YyYarOlMMUCS,
JIO/DKeH OBbITb TIDOBEPeH IIpero/iaBaTesieM WM JjlabopaHTOM. TO/IBKO TIOC/Te 3TOW TPOBEPKU
00yyJaroImuics TIPUCTYMaeT K CaMOCTOSITEJIbHOMY BBINOJHEHUIO paboTel. [Ipu  mepBbIx
HaO/MIOIeHNsIX HUKAKUX OTCYEeTOB W 3aMycell POU3BO/IMTh He crefyeT. JIWIb mocsie Toro, Kak
00yyaroImuicst HeCKOJTBKO pa3 MpOoC/ieIUT SIBIEHUEe, HAYYUTCS YIIPAB/IATh yCTaHOBKOW U MPOBE/IET
TaK Ha3bIBaeMble «IIPULIEJIOUHBIE WM3MEPEeHHs», MOXKHO TIPUCTYIIMTh K 3alMCH TTOKa3aHWi
nipubopOB.

Pe3ynbTaThl M3MEPEeHUI B TeX eAWHHIIAX, B KOTOPHIX CHUMAIOTCS IOKa3aHWsl pubopoB
(31O — He obs3arenbHO eauHULILI CI), 3aHOCATCS B TabJHILLy, TIPEACTaBI€HHYIO B METOMUECKUX
yKa3aHUSIX WIM COCTaBleHHYH oOydaromumucs. I[Ipy 3ToM B Tabmuily 3amMChIBAarOTCS
0003HaueHUsT ¥ e[JUHULIBI U3MEPEHUST KaXK/[01 (U3NUeCcKoi BeJTMUKMHEL. [1o/TyueHHbIe pe3y/bTaThl
TIpe/ICTaB/ISIFOTCS TIPETIo/iaBaTe i, 3aTeM C pa3pelleHus Mpero/jaBaresis Hy)KHO BBIK/TFOUUTh WJIH
pa3obpaTth yCTaHOBKY.

[To OKOHYAaHWM TPAKTUYECKOW YacTH paboTbl 0OydJaromuiics 3aBepiuaeT opopMieHHe
oT4eTa 1o jlabopaTopHOl paboTe. [Iisi 3TOr0 OTYET JOTIOHSETCS C/IeAYIOLUM COZlep>KaHUEM:

1) Tabnuiieli ¢ pe3ysbTaTaMu U3MepeHuUH;

2) 06paboTKOM pe3yIbTaTOB BCEX MPSIMBIX U KOCBEHHBIX M3MEPEHHIA;

3) pacueToM MCKOMBIX BeJIMUMH B euHuLjax CU;

4) rpadukamu (ecm 3TO HEOH6XOIUMO);

5) BbIBO/[aMH.

st Toro utoObl OTUET ObUT YETKUM U aKKypaTHBIM, OOYYaroIIUHCS JO/DKEH WUMEeTh
pabouyio (UepHOBYI0) TeTpa/b, B KOTOPOW MPOBOJMUTCS PAaCYeT UCKOMBIX (PM3MUECKUX BETUUMH,
TIOrpelrHoCcTel u3MepeHuid U T.1. Bce 3Tambl 3TMX pacueToB HEOOXOJUMO KPAaTKO OTPa3vTh B
OTueTe.

BbIBO/IbI OTUETA AOJDKHBI OMTUPAThCSl HAa aHA/IN3 BBISIB/IEHHBIX B Pab0Te 3aKOHOMEPHOCTeHH,
CBsI3eil MeXK/ly pa3/TMuHBbIMH (PH3UUECKUMY BeJTMUMHAME, CPaBHEHHe TT0/TyYeHHBIX Pe3y/IbTaToB C
TEOPeTHUECKUMH U TaOTUMUHBIMHU.

B KoHIle 3aHATHS TIOJHOCTBIO O()OPMJIEHHBI OTUeT 1o jabopaTopHOU pabore chaeTcs
niperioiaBaTeito. [TepeHOC 0opMIEHUS OTUETa Ha [IOM /IeIaeTCs B UCK/TFOUUTE/IbHBIX CTyYasiX.

3amumra 1abopaTopHO paboThI IPOBOJUTCS Ha CIEAYIOIIEM 3aHITUN U BKJTFOUYAeT B CeOs
TaKHe 3/IeMeHTHI, KakK:

a) cobecejoBaHMe TI0 KCITIEPUMEHTA/ILHOM YacTH paboThI;

6) obcy>keHre pe3yIbTaTOB BBIOHEeHHS PAOOTHI;

B) OTBeTbl OOyuaroIMXCsi Ha KOHTPOJIbHBIE BOIPOCHI, UMEIOIINecs B MeTOJUUeCcKUX
yKa3aHUsX K JlabopaTopHbIM paboTam.

B03MOXHBI CUTYyaruy, KOrZia Ha j1ab0paTOpPHOM 3aHATHUW O0ydJaroiquecss paboTarT 0
TemMaM, KOTOpbIe ellle He OCBEILa/IMCh B JIEKIUAX W He U3YYa/IMCh Ha MPAKTUYECKUX 3aHATUSX. B
CBSI3W C 3TUM Ba)kHA W OTBETCTBEHHA DPOJIb yU4eOHUKOB, yueOHBIX TIOCOOMM M CITPAaBOYHOM
JIUTEpPaTyphl, KOTOPbIE JO/DKHBI UMETb 00YyYaroIiecs Ha 3aHATHSIX.

[lo okoHuUaHWM 3aHATHS OOydaroIIyecss TIPUBOJAT B TOPSAIOK paboune MecTa, a
TIPUHA/IIE)KHOCTU K JTabopaTopHoii paboTe cAat0T 1abopaHTy.

JlabopatopHele paboOThl, Kak TMPaBW/IO, [IO/DKHBI TIPOBOAWUTBCS B AKTUBHOM U
WHTEPAaKTUBHOM pexume. OLleHKa 3HaHWM, YMEHUH M HaBBIKOB OCYIECTB/ISIETCS Ha BCEX



71ab0paTOPHBIX 3aHATUSIX B COOTBETCTBMU C LIe/ISIMA U 3a/jauaMu 3aHsATHsS. KOHTpO/b MOXKeT
TIPOBO/IUTLCS B Hauasie, B X0/ie 0TPabOTKHA OCHOBHOM YaCTU U B 3aK/IFOUHTE/IbLHOM YacTH paboThl
Ha 5Tare eé 3aluThI.

Tekyluli KOHTPO/Ib 3HAHUM, YMEHU M HaBLIKOB OCYILIECTBJISIETCS TperojiaBaTesieM T10
nsITHOA/ITBHOM 1ITKasie C BhICTaB/IEHUEM OLIEHKU B JKypHAJIe yueTa 3aHSITHIA.

4. IlepeyeHs 1a00paTOpPHBIX padoT

Pa3zaen 1. MexaHuKa

Tema 1.2. [lunamuka

JIabopaTopHas pabora: [TpoBepka KII/] mpocToro MexaHu3ma (HaK/IOHHOM TJIOCKOCTH)

Ilesb: pOBepUTH Ha OMBITE B TOM, UTO TOJie3Hast PaboTa, BBHIMO/IHEHHAs! C TTOMOL[BIO
MIPOCTOr0 MexaHu3Ma (HaK/IOHHOM TJIOCKOCTH), MeHbllle rosiHou 1 KIT/I<1.

O0opyaoBaHue: IMHAMOMETD; HalPaBJISOIast peiKa 1 KapeTKa; Habop rpy30B; TMHEHKa;
LITaTUB C My(TOM U MepeK/IaJuHOM.

Kpartkue TeopeTHueckue CBe/leHHA.

[Mpucnocobnenusi, cayxKaiiue st Tpeobpa3oBaHus CUJIbl, Ha3bIBal0 MeXaHU3MaMHU.

K mpocTeiM MexaHW3MaM OTHOCSITCS: pblUual U €ro Pa3HOBHUAHOCTH — OJIOK, BODOT;
HaK/IOHHasI TIJIOCKOCTh U ee Pa3HOBU/IHOCTHU — K/TMH, BUHT.

B npeanpHbIX yeioBusix (6e3 ydyera TpeHHsl, BO3HHKAFOIIETO TPU /IeHICTBUM MeXaHW3Ma)
pabora, coBeplleHHasi TIPUIOXKEHHOW cuoi (3Ty paboTry Mbl OyzAeM Ha3biBaTh TIOJHOM
(3aTpaueHHO) A;), paBHa Mo/e3HOM pabore A, M0 MOABEMY IPY30B WM TIPEO/I0/IEHUI0 KaKOTO-
b0 COTIPOTHB/IEHUS.

Ha mpakTvke coBepiiieHHasi C TIOMOIIbI0 MeXaHu3Ma I0/iHas paboTta Bcersia HeCKOJIBKO
6osblie rosie3HOM paboThl. YacTb paboThI COBepIIaeTCsi MPOTUB CUJTbI TPEHUS B MeXaHH3Me U T10
TepeMeIeHrI0 ero OTAeNbHBIX uacTed. Tak, TpUMeHsss TIOABYKHBIM OJIOK, TIPUXOAUTCS
JIOTIOJTHUTENTbHO COBeplaTh paboTy 110 MoAkemMy camoro 6710Ka, BepeBKH 110 TIPe0/[0/IEHUI0 CHJTbI
TpeHUs B 0CH OJ10Ka.

Kakoi1 661 MexaHM3M Mbl He B3s/IM, T0OJie3Has paboTa, CcOBeplleHHasi C ero MOMOIIIbIO,
BCer/ia COCTaBJIsIeT JIMIIb YacTh IMOTHOM paboTel. CrieloBaTebHO, MOYKHO 3aIiCaTh:

An<A,, i (A/A) <1 (1)

OrTHo11eHe T10/1e3H0M paboThI K TOTHOM paboTe Ha3bIBaeTCst KO3(PPULIMEHTOM I10/1e3HOTO
JIeMCTBYSI MexaHU3Ma.

KII[l o6bIHO BBIp@KAIOT B TPOL[eHTaXx U 0003HAUalOT rpevyeckoi OYKBOU 1) (UMTaeTcs
«3Ta»):

An
n=——-r100% (2)
A3
Ho «30/0T0€ mpaBHU/IO0 MeXaHWKW» BBIMOJIHAETCS M B 3TOM clydyad. YacTb Iosie3HOU
pabotel — 20% ee — pacxoayeTcsi Ha TIpeOZioJieHre TPeHUsI B OCH pbluara M COMPOTHUBJIEHUS
BO3/yXa, a TaKKe Ha [IBIKeHre CaMOoro pblyara.
KI1[] moboro mexanmsma Bcersia MeHbie 100%. KoHCTpynpysi MeXaHU3MbI, CTPEMSITCS
yBesunTh Ux KII/I. [11g 3TOro yMeHbIla0T TPeHHe B 0CSIX MeXaHU3MOB U UX BeC.
B lyuae Hak/IOHHOW TIOCKOCTH Tione3Hasi paboTa- 3To paboTa, coBepiaeMasi TpH
nojbeMe Tejia BBePX 110 BePTUKAJIN:
An=Ph (3),
rje P-Bec Opycka, h —BbICcOTa HaKJIOHHOM IJIOCKOCTH.
[MonHas (3aTpaueHHasi ) pabora — 3T0 paboTa, coBepiaemasi Ipy MogbeMe Tejla BOJIb
HaK/IOHHOM IJIOCKOCTH:
A;=FS (4),
rje F-cuna tary, S-nyTh, Npo/ie/1aHHbIN TeJIOM NPY IBHKeHUH.
CnepoBarenbHo, Anisi orpefenienns KIT/I HakIOHHOM TIOCKOCTH B paboTe HY>KHO
U3MepUTh, BeC OpyCKa, BbICOTY HAKJIOHHOM IJIOCKOCTH, CUJTY TATU U Iy Tb, IIPOI/IeHHbIN OpycKoM.
ITopsjoK BhINO/THeHUs PadoThI.



1. Oripenenute 1jeHy fAeseHus], TIpejiesl U3MepeHHsl U TOTPeLIHOCTh TIPSIMOT0 M3MepeHus],
TIPOM/IEHHOTO MYTH U BBICOTHI TIObeMa (TIOrPeIHOCTb U3MepeHus paBHa TosioBrHe L[/] mrkasbr
M3MepHUTeIbHOT0 prbopa).

Pe3ybTaThl U3MEPEHUN 3alMIIINTE B Tab/HULLY.

Hena ITorpemHoCTh Lena genenus HorperHocts
JlefieHust p AS, Ah, m A H“3MepeHust AF, H
N V3MepeHUst JIMHaMOMeTpa,
JIMTHEeNKH, KL M H/den JIMHaMOMeTpa,
M/Oen. ’ ) H

2. CobepuTe 3KCIIepUMEHTA/IbHYI0 YCTAaHOBKY T10 PUCYHKY.

3. CpenaiiTe 0003HauUeHHs ITApaMeTPOB HAKIOHHOM TIJIOCKOCTH U CHJI, IeHCTBYIOIINX Ha
OpYyCOK Ha 3CKU3HOM PUCYHKe.

4. OrpeziesTuTe C TIOMOIIBIO AMHAMOMeTpa Bec bpycka P.

5. TTosokute GPYCOK Ha I0CKY, IPUKPEIUB K HEMY IMHAMOMET].

6. ITepeMeirjaiiTe 6PYCOK C ITOCTOSIHHOM CKOPOCTBHIO BBEPX 110 HAK/IOHHOM [JOCKeE.

7. VI3MepbTe C MOMOIIbIO IMHEWKH My Th, KOTOPBIN TIpoiesnas Opycok, S.

8. M3MephbTe ¢ MOMOIIbI0 TUHENWKU U BBICOTY h.

9. U3mepbTe cuiy TATU Frp.

10. Berumcmute paboThl 110 hopmyiam:

A, =P'h,
A, =FS.
w An
11. Onpepenure KII/I HaK/IOHHOM TJIOCKOCTH:N = 7 100%
12. Pe3yibTaThl U3MEPEHUH W BEIUUC/IEHUH 3aITUIINATE B TaOJTHITY:
[TyTb, Pabora npu PabGora npu
Bec N . | Bricora Cuna JBWKEHUH
PO/ eHHbIN BEepPTUKA/IbHOM KIIJ
KapeTKH rnobeMa TATU 1o N
TEeJIOM noJbemMe n, %
P.H S m h, m F,H Ay, TDK TOBEPXHOCTHU
’ v Ay JUK

13. Cpenaiite BBIBOJ, I10 1€/ pabOTBI M TPOKOMMEHTHUPYNUTE MOTyUYeHHbIN pe3y/ibTar.
KoHTpo/ibHBIE BOIPOCHI.

1. TlpuBeguTe IPUMEPHI COBEPILIEHUSI TI0Ie3HOM pabOThI Pa3/TMUHBIMU MeXaHU3MaMH.
2. [Touemy HeBO3MOXKHO co34aTh MexaHusM ¢ KIIJI pasubiM 100%.

3. 3a cyeT yero BO3HUKAIOT OIMOKU TIPU U3MEPEHUN?

Paszpgen 3. dekTpojMHaMuKa
Tema 3.2. [ToCTOSIHHBIN 3/IEKTPUYECKUU TOK



JIaboparopHas padora: CoeziHeHVe POBOJHUKOB, N3yUueHre 3aKOHOB 3/IeKTPUYEeCKOTO
TOKA.

Ienpb: 3KCrepuMeHTATILHO MPOBEPUTH CIPaBe/IMBOCTb 3aKOHOB 3JIEKTPUYECKOrO TOKa
JJ1s1 TIOCJIe;0BaTe/IbHOI'0 COeMHeHHsI IPOBOJHUKOB.

O0opyaoBaHue: NCTOYHUK TOKa, /IBa TIPOBOJIOYHBIX PE3UCTOPA, aMIIePMETP, BOJIbTMETP,
peocTar, K/Ito4, COeIMHUTe/IbHbIe TIPOBO/A.

KpaTkue TeopeTnueckue cBejeHHUs.

[Ipn nocnefoBaTesIbLHOM COeAUHEHUM MPOBOJHUKOBCHJIA TOKa I BO BCeX NMPOBOJHUKAX
oguHakoBa I, = I, = I. Tlo3akony Oma, Hanpsokenuss U; u U, Ha npoBogHuKax paBHbIU;=IR;,
U,=IR,. OKBHBa/IeHTHOE COTIPOTUB/IeHHE R.xpaccunThiBaeTcs 1o hopmyiie:

RBKB :Rl +R2 + ... +Rn.

OTOT pe3ynbTaT CIIpaBe[yIMB [ijis Jit0OOTO UMC/IATOC/Ie[j0BaTe/IbHO COeIMHeHHbIX
TIPOBO/IHUKOB.

OpHo u3 Haubosiee TIPOCTBIX M YaCTO BCTPEUalOIIUXCs COeAVHeHUM ToTpebuteneil —
nocsiefioBatenbHoe. Pe3ysibTaThl [JaHHOW J1abopaTOpHOW paboThI TIO3BOJISIIOT yOequThCsl B
IIPaBU/IBHOCTU 3aKOHOB I10C/1e/J0BaTe/IbHOT0 COeJMHEeHUs [IPOBOJHUKOB:

U, R
I=const, U=U,+U, R=R,+R, —=—
U, R,
ITopsajoK BBINO/THEHUs PadoThI.

1. OnpesiesiuTs LjeHy Je/ieHus aMIiepMeTpa U BoJIbTMeTpa.

2. Cobparthb 3/1eKTpUUeCKYHo Lielb 110 cxeMe. [Tocsie mpoBepky nperofiaBaTesieM 3aMKHY Th
L[eIlb.

3. I/I3MepI/ITb CHU/Ty TOKAd Had PA3HBIX YUdCTKaX LEMW U CPDABHUTL MO/TyYE€HHbI€ 3HAYEHUA:
4, I/IBMEPI/IT]: BOJIbTMETPOM HalIpsi>KeHue B OGH.[Eﬁ Leru v Ha OTJe/IbHBIX Pe3uCTOpax:
5. Berunciuthb 06]]_[66 COMPOTHUBJ/IEHHE YUaCTKa X COMMPOTUBJ/IEHWA OTAE/IbHBIX PE3MCTOPOB!
6. BLIuuc/IuTh OTHOLIIeHHe HaHpH)KEHI/Iﬁ Ha pe3ucTopax v OTHOIIIeHKe UuX COHpOTHBJ’IEHHﬁI
7. PEBYJ'ILTHTBI H3Mep6HHﬁ Y BBIUMCJIEHWHN 3aIiCaTh B Ta6J'II/IL[y.
Cuna 3JIGKTPUUECKOI'0OTOKa IB HanmeeHI/Ie Ha pe3ucTope COHPOTI/IBHEHI/IG pe3ucTopa
nemnu1 U1 Uz Uo6u( R1 Rz Roﬁu;

8. CnenaTb BBIBO/I.

KoHTpo/ibHBIE BONPOCHI.

1. O6BSICHUTD (hH3MUYECKHe OCHOBBI MPOBOAUMOCTH MeTa/uioB. ChopMyIMpoBaTh, UTO
Takoe 3/IeKTPUUeCKUid TOK, MPUBECTH ero XapaKTepHUCTHKH.

2. PackpbITh CyTh COMPOTUB/IEHUS KaK 3/IEKTPUUECKOW XapaKTePUCTUKH Pe3UCTOpa.

3. 3amucartb (opMyny 3aBUCHMOCTHU 3/1€KTPUUECKOTO COTIPOTHBJIEHUSI OT MaTepuara,
JJTMHBI Y TUIOLLIA/IU TIOTIEPEYHOr0 CeYeHrs MPOBOJAHUKA.

4. Yto Takoe sneKTpuyeckas Lellb?

5. UTo HasbIBaeTCs roc/jae0BaTe/IbHbIM COeJUHEHWEM 3/IEMEHTOB?

6. I1pu momou 3akoHa OMa BbiBeiUTe (JOPMYJly SKBUBAJEHTHOTO COMPOTUBIIEHUS TIPU
1oc/e/j0BaTe/IbHOM COeJMHEHUH TTPOBOJHUKOB.



Paszpen 5. OnTHKa

Tema 5.1. I'eomeTpHuecKast ONITUKA

JIaGoparTopHas pa6oTa: Vi3MepeHue rokKa3saTesisi IpeIOM/IeHHs] CTeK/Ia.

Ienn: onpeaenuTs rokKasaTesb MPeJOM/IeHUsI CTEK/ISIHHOM MJIaCTUHBI U 03HAKOMUTHCS C
OJIHAM W3 METO/ZI0B M3MepeHUs] CKOPOCTH CBeTa B BellleCTBe.

O0opyaoBaHUe: UCTOYHUK JIEKTPOITUTAHMS, JIaMIIa, KJTFOY, SKPaH C IIe/blo, TIpo3pauHast
TJIaCTMHA CO CKOLLIEHHBIMU I'PaHsIMH, TUIACTUKOBOM KOBPHK IJIaHILIET, Oy/aBKa.

Kpartkue TeopeTuueckue cBeieHUs.

B onTuke rokasarens npeoMsieHust (UM MoKasartesb NpeioM/IeHHsT) ONTUUYeCKOW Cpe/ibl
nipe/icTaB/isieT cob0i Ge3pa3MepHOe UHMC/IO, KOTOPOe YKa3biBaeT Ha CIOCOOHOCTb 3TOW CpeJibl
nusrnbath cBeT. [loka3aTenb TIpe/IOM/IEHHSI OTpeJiesisieT, HACKOIbKO WCKDUB/SETCS WU
MpeJIOMJ/ISIeTCSL TIyTh CBeTa TMPU BXOJEe B MaTepuaa. JTO OMNMChIBAETCS] 3aKOHOM ITpeIOM/IEeHUSsI
CHenna:

ny'sin 0; = ny'sin 0,,
rae 6, u 0, - yron majgeHusi U yroj mpeioOMJIeHUsl, COOTBETCTBEHHO, Jiyya, TepeceKarollero
rpaHully pasziena MeXAy AByMs CpeJlaMy C MOKasaTesssMU MperoM/eHus n; U n,. Ilokasatenu
TIpesIOMJIeHUsI TaKKe OIpeJessitoT KOJMYeCTBO CBeTa, KOTOpPOe OTpakaeTCs MPU JOCTHMXKeHUU
rpaHULIbl pa3fiesia, a TakKKe KPUTHUUEeCKUN Yroj JJis TOJIHOTO BHYTPEHHEro OTpakKeHWs, UX
VHTeHCHUBHOCTb U yron bprocrepa.

[Tokasarenb TpeOMJIEHUST MOXKHO pacCMaTpuBaTh KakK KO3(PQUIMEHT, Ha KOTOPbIi
CKOPOCTb Y JJ/IMHA BOJIHBI U3/TyUeHUsl yMEHBIIAIOTCS 110 OTHOLLIEHUIO K UX 3HAUEHHUSIM B BaKyyMe:
CKOpOCTh CBeTa B Cpejie paBHa vV = ¢ / N, U aHaJIOTUYHO [|/IMHA BOJIHBI B 3TOM Cpejie paBHa A =
Ao/n, TAe A3TO AJIMHA BOJHBI 3TOTO CBeTa B BaKyyMme. JTO O3HauaeT, YTO BaKyyM HMeeT
TroKa3are/b MpeioM/IeHHs], paBHbIH 1, U npeAnonaraeT, uTo yactoTa (f = v/ A) BOJIHBI He 3aBUCUT
OT I10Ka3aTesIs [Ipe/IOMJ/IeHHUs.

[Toka3zaTesb TIpe/iOM/IEHUSI MOXKET MEHSATHCSI B 3aBUCUMOCTU OT [JIMHBI BOJIHBL. JTO
TIPUBO/IUT K TOMY, UTO OeJiblii CBeT MpH TMpeioM/IeHUH PaCIIervisieTCss Ha COCTaBJISIOIINeE 11BeTa.
OTOo Ha3bIBaeTcs gucrepcreid. IToT 3 dekT Mo)KHO Hab/FOIaTh B TIPU3Max U pajiyrax, a TakKe B
BUJIe XpOMaTHuecKoW abeppauuu B JuH3aX. [ OOMBIIMHCTBA MaTepHasoB TOKa3aTeslb
MpesIOM/IeHUs U3MEeHSIeTCsl C [I/TMHOW BOJIHbI Ha HECKOJIbKO TMPOLIEHTOB IO BCEMY BUAUMOMY
criekTpy. TeM He MeHee, TIOKa3aTenM TpesIOMJIeHHMsI [JIi MaTepUasoB OOBIYHO COOOINAITCS C
WCTO/Tb30BaHUEM O/IHOTO 3HAaUeHUs /i1l N, 0OBIYHO U3MEPSIEMOTO TIPH JI/TUHE BOJHBI 633 HM.

ITops0OK BhINO/THEHUA PadoThI.

1. Tlonoxxute Ha MUCT OyMaru C IO//IOXKEHHBIM IO/l HETO KapTOHOM TparelieBUIHYI0
TJIACTUHKY U 00BeJuTe ee KOHTYPBI.

2. HakosuTe c ofHOUW CTOPOHBI CTeK/a /iBe Oy/aBKU Tak, UTOOBI TpsiMasi, TIPOXO/sIIast
yepe3 HUX, He Oblyla MepreHUKY/IsIpHA TPaHH T/IACTUHKU.

3. Hakonure c Apyroii CTOPOHBI MJIACTUHKH ellle ZiBe Oy/IaBKU Tak, UTOOBI, IS BIOJTb
HUX CKBO3b CTEKJIO, BU/IeTh BCe OY/IaBKH PacIioyioKeHHBIMHU Ha OJJHOM TIPSIMOM.

4. CHUMUTe CTeK/I0 U Oy/IaBKH, OTMEThTe MeCTa HaKOJIOB TOUKamu 1, 2, 3, 4 1 poBeuTe
yepe3 HUX JIMHUH /IO TlepeceueHus C TpaHULIaMU CTek/a (puc.).



5.CoeHMB TOUKHU 2 U 3, IIOJIyYUM Halpas/eHUe jiyya CBeTa.

6.I1poBeuTe yepe3 TOUKY 2 U 3 NepHeHAUKYJISPHI K IIPeJIOMJISIOLLMM [T0BEPXHOCTSIM.

7./13mMepbTe C MOMOLLBIO TPAaHCIIOPTUPA YroJl MajeHus ol u yros mpesomieHus yl u
orpejenuTe CUHYCbl U3MepPeHHBIX YIJIOB.

8. BerunciuTe rokasaresib IpesioM/IeHUs N CTeKa, UCI0JIb3ys hopMyty N= 211?13 .
9. [ToBTOpHUTE M3MepeHus AJIs yIiia MajeHus O, s, O4, Os 1 YIJIa IIPeJIOMJICHU Y2, Y3, Y4, Ys.
10. BerurcuTe rokasare/ib npesioM/eHus cTeksa o hopmyiie n.
11. 3anumuTe pe3y/ibTaThl U3MepeHHUH 1 BbIYMC/IeHUH B Tab/MLLy.
12. BeluucauTe cpefjHee 3HaUeHUe roKasaTesis [Ipe/IOM/IeHUs CTeK/Ia.
No
OIbITa
1

a sin«a Y siny n Nep

[S2 RN {OSR) )

13. BbuncuTe OTHOCHTEIBbHYIO MOTPELHOCTb U3MepPeHUsl.

14. BerurcsiuTe abCOIOTHYIO MOTPEITHOCTh U3MEPEHUSI.

15. 3anuiumTe 3HaUeHWe MoKa3aTesisl IIPeJIOMJIeHUS C YYeTOM MOrPeLIHOCTH:

n=ng + An

16. CuenaiiTe BBIBOZ,

KoHTpo/ibHBIE BOIIPOCHI.

1. KakoB ¢m3nrueckuii CMbIC/I TTIOKa3aTeJisi peioMJIeHusI?

2. 3anuiuuTe GopMyJly [/l pacyeTa roKasaresisi IpesioM/IeHUs ?

3. Kakyto pusnueckyro BeTMUMHY Ha3bIBalOT aDCOJTFOTHBIM ITOKa3aTesieM MpesioMIeHUs ?

4. YeM OoTIMYaeTCS OTHOCUTEbHBIN ITOKa3aTeb TpeioM/IeHusi OT abCOIFOTHOT0?

5. Ilouemy c¢opmyna A/ mokasaTesiss TNpeIOM/IeHUsl CrpaBej/ivBa IMPU MajbIX yrjax
rnajieHus?

6. UTo xapakTepr3yeT abCO/IIOTHBIM ITOKa3aTe b IPe/IOM/IeHHS ?

7. 3aueM [/l MPOCBET/IEHUS] ONTUKYU (TrallleHus OTPa’keHHOro Jjy4ya) Ha ITOBEpPXHOCThb
OINTUYECKOr0 CTeK/a HAHOCAT TOHKYI0 MpO3payHyl0 IJIEHKY C [l0Ka3aTeseM IpeoM/IeHuUs
OO0JBILIMM W/ MEHBILIUM T10Ka3aTesisi TIPeJIOM/IeHHST CTeK/Ia?

8. Kakum fo/mkeH ObITH TI0Ka3aTe/b TpEJIOMJIEHUsS Cpelbl, Ha TpaHULle KOTOPOU
HaOJTI0JaeTCs TI0JTHOe OTPaXKeHHe JIyda, UAYIIero u3 myCTOThI?

9. [Nouemy, cuzs y KOCTpa Mbl BUJUM IpeJMeThI, Pacro/I0XKeHHbIe 0 APYTyH CTOPOHY
KOCTPa, KOO TFoIuMUcs?



Pa3pen 6. KBanroBas ¢usuka

Tema 6.2. ®u3MKa aToOMa U aTOMHOI0 AApa

JIaGopaTopHas pa6oTa: V3yuyeHre TPeKOB 3apsDKeHHBIX UacTUL] 10 ¢oTorpadusim.

Henb: HayuuTbCcs aHanu3upoBaTh (¢ororpadv TPEeKOB 3apsDKEHHBIX — YacCTWl,
¢dororpadrpoBaHHbIX B KaMmepe BuibcoHa, My3bIpbKOBOM Kamepe U MeTOZOM (POTO3MY/bCUH,
M03HAKOMUTBCS C METOZ,0M BbIUMCJ/IEHHSI OTHOLLIEHUS 3apsi/ia K Macce yacTHlbl 1o poTorpaduu ee
Tpeka.

O6opypoBanue: ¢ortorpadyy TPEKOB 3apsDKeHHBIX YACTHI], TIOJYYEHHbIX B Kamepe
BusnbcoHa, my3bIpbKOBOUM Kamepe U Ha (poT03MyJbCHY; (hoTorpadusi TPEKOB 3apsyKeHHBIX YaCTHL]
B Kamepe BuibCcOHa, MOMellleHHOW B MarHUTHOE T0J1e, TMHeMKa U3MepUTe/ibHasi, TPaHCIIOPTHUP,
JIMCT KasibKu pazMepoM 60 x 90mm.

Kpartkue TeopeTudeckue cBeieHUs.

1.Tpeku 3apspkeHHBbIX 4YacTUI] B Kamepe BuIbCOHa MpeACTaB/siiOT 000U LIeTIOYKU
MHUKPOCKOTIMYECKUX KarlesieK >KUZAKOCTH (BOAbI WM CIUpTa), 00pa30BaBIIMeCs BCJ/IEACTBHE
KOHZIEHCaLlMM TepechIlleHHOr0 Tapa 3TOM JKUAKOCTU Ha HWOHAaX, paClOIOXKEeHHBIX BZO/b
TPAaeKTOPUM 3apsSUKeHHOM YacCTHULbl; B My3bIDbKOBOW KaMepe — LIeMOUKH MUKDPOCKOMHUYECKUX
My3bIDLKOB T1apa TeperpeToi >KUAKOCTH, 00pa30BaBILMXCS Ha HOHAax; B (DOTOIMY/IbCUU —
IL[ETIOYKN 3epeH MeTa/uIn4eckoro cepebpa, oOpa30BaBIIMXCS Ha MOHAX. TPeKH TMOKAa3bIBAIOT
TPaeKTOPUIO [BUKeHHs 3apsUKeHHbIX YaCTHLI.

2. lnuHa TpeKa 3aBUCUT OT HAua/lbHOM SHEPrUM 3apsDKeHHOM YaCTULbl U TIJIOTHOCTH
OKpY’Katollleli cpe/ibl: OHa TeM OoJiblile, ueM 0oJibllie SHeprus YaCTULIbl U YeM MeHbIIle TVIOTHOCTh
cpefpbl.

3. TonyHa TpeKa 3aBUCUT OT 3apsijia ¥ CKOPOCTU YaCTULIbI: OHa TeM Oosibliie, ueM 0oJibliie
3apsi/] YaCTULIbI U YeM MEHbIIIEe ee CKOPOCTb.

4. Tlpyu [BWKEHUM 3apsUKEHHOM YacTHLbl B MarHUTHOM II0Jie TPeK ee TI0/yuyaeTcs
VCKPUBJ/IEHHbIM. PainyC KpUBU3HBI 3aBUCUT OT MacChl, 3apsi/ja, CKOPOCTH YaCTULbl U MOJYJS
WH/IYKL[UM MarHATHOTO TIOJISE: OH TeM OoJibllie, ueM 0oJibIlie Macca U CKOPOCTb YaCTHUIIbl U UeM
MeHbLLIe ee 3apsiJ U MOAY/Ib UHAYKLIMM MarHUTHOTO TOJISI.

5. [1o u3MeHeHMUIO pajiyca KpUBH3HBI TPEKa MOXKHO OIpe/ie/IUTh HallpaB/ieHUe [IBUKeHUs]
YacTHUIIbl U W3MEeHeHWe ee CKOPOCTU: B Hauasie JBW)KEHHUSI CKOPOCTh Ooblile Tam, rze OoJibiie
paZinyC KpUBU3HBI TPEKa.

ITopsAOK BHINO/THEHUA Pa0OTHI.

1. Tlpoananu3upyiite niepByto dororpaduro, Ha KOTOpPOi N300pa’keHbl TPEKU (-UaCTHL] B

Kamepe BuibCcoHa 1 OTBeTbTe Ha BOIPOCHI:



1) B kakKom HanpaB/ieHUH IBUTATUCh O-UaCTULIbI?

2) Ilouemy J/1iHa TPEKOB X-4aCTHL] IPUMEPHO O/IMHAKOBa?

3) TToueMy ToJIIIMHA TPEKOB O-UaCTHUI] K KOHITy IpoOera HEMHOTO YBeJTUUUBAETCS?

4) [MoueMy HEKOTOpPbIe (-YaCTHUILIbI OCTABJISIOT TPEKH TOBLKO B KOHLIe CBOero rpobera?

2. ITpoananu3upy#Te BTOpyo hoTtorpaduro, Ha KOTOPO M300pa’keHbl TPEKH O-UaCTHI] B
Kamepe BunbcoHa, momMeIeHHOM B MarHUTHOE T10J1e U OTBEThTE Ha BOMPOCHL:

1) B KaKyro CTOpPOHY JBUranach o - yaCTuiia?

2) Ilouemy TpeKM o -4aCTHL] UCKPUBJIEHBI?

3) Kak 6bu1 HaripaB/ieH BeKTOP MarHUTHOM WHAYKIAN?

4) TloueMy M3MEHSIIOTCS pPafiuyC KPUBM3HBI U TOJIMHA TPEKOB a-uaCTUL] K KOHLY KX

npobera?
3. TlpoaHanusupyiite TpeThbio (hoTorpaduro, Ha KOTOpoil M300pa’keH TpPeK 3/1eKTPOHA B

)KU/IKOBOJIOPOJJHOM ITy3bIDHKOBOM Kamepe, IOMELeHHOM B MarHUTHOe I10jle U OTBeThbTe Ha

BOMPOCHI:



1) [Touemy Tpek 37eKTpoHa UMeeT (HOpMy CIUpaIu?

2) B KxakoM HanpaB/ieHUM [IBUTa/ICs 371eKTPOH?

3) Kak 6b11 HaripaB/ieH BeKTOP MarHUTHOW UH/[YKIVW?

4. TlpoaHanu3upyiite ueTBepTyi0 (oTorpaduro, Ha KOTOpOi H300pakeHbl TPEKH sifiep
aTOMOB MarHus, KajabLs U >Kejie3a B (POTOSMY/IbCHUY U OTBETbTE Ha BOMPOCHI:

1) IToueMy Tpeku sifiep aTOMOB UMEIOT pa3HyIO TOJIIUHY?

2) Kakol Tpek NpUHaJ/IEXHUT APy aToMa MarHus, KaabLivs U Kese3a?

3) Kakoii BbIBOJ, MOXKHO C/ie/1aTh U3 CPaBHEHUS TOJIIUHBI TPEKOB 5iZIep aTOMOB Pa3/IMYHbIX
3/1eMeHTOB?

4) YeM OT/IMYAIOTCS TPEKW YaCTHL], MOIyYeHHbIe B ()OTOSMY/IbCUM, OT TPEKOB YaCTUL] B
KaMmepe BuibcoHa U Iy3bIpbKOBOM Kamepe?

5. Paccmotpute ¢doTorpaduio TpeKOB 3apsPKeHHBIX YaCTHL], JBUTaBIIMXCS B MarHUTHOM
nosie. HaliiuTe Ha dororpaduu 1Ba Harbosiee TOICTBIX UCKPUBJ/IEHHBIX TPEKA.



Tpeku 3apsidceHHbIX uacmuy
8 Kamepe BuibcoHa nomeujeHHOU 8 MazHUMHOe nose
Ha 3apspkeHHYIO 4acTHIly, JBMXKYILYIOCS B MarHUTHOM TioJie, fielicTByeT cvma JlopeHiia,
BEKTOD KOTOpPOM TMeprieHAUKY/sipeH BeKTOPY CKOPOCTM UaCTHIlbl. JTa Cuia SBAsSeTCs
LleHTPOCTpeMUTeIbHOM cunoli: Fir = F),

2
F,=quB, F,=ma, a:%

1) vacTuLbl ABUTAlOTCS B MarHUTHOM Tojie C MHAYKUMed 2,2Tna, UMeoT O/lMHaKOBbIe
MO/Iy/Id Haya/IbHbIX CKOPOCTeM,

2) neBbIM TPeK MPUHA/JIEXXUT sIpy aToMa BOZI0OpO/ia, TpaBblii — HEU3BECTHOM YacTulle,

3) yuTHTe, UTO OTHOILIIEHHE 3aps/a aToMa BOJOpo/a K ero Macce —9,6x10Ku/kr.

4) OcTopoXkHO TiepeHecuTe 00a TpeKa Ha KalbKy U U3MepbTe Pa/IyChl UX KPUBU3HBIL.

5) Ormpenenute 1LIeHTPbl KPWBU3HBI TPEKOB, [/s1 3TOTO B CPeJHUX y4YacTKaX TPEKOB
MpoBeJuTe MO [iBe XOpAbl U B CepeliHe K HUM BOCCTAHOBUTE TMeprHeHUKYy/sIpbl. Touku
riepeceveHus MepreHNKY/ISIPOB U OYAyT LIeHTpaMu KPUBU3HBI TPEKOB.

6) W3mepbTe pafuycChl KPUBM3HBI C TIOMOIIbIO HM3MEpUTENbHOM JMHEWKH, YUUThbIBas
MaciuTab CHUMKa.

7) BriBeguTe pacyeTHyro ¢dopMyny [/s ONpejefieHHss OTHOLIEHWs 3apsija K macce
HEeM3BeCTHOM YaCTULIbI.

8) Cpenaiite BbIBO/,

KoHTpo/bHBIE BOTIPOCHI.

1. CkopocTh a-yacTHIBl B cpefie B 15 pa3 meHbllle CKOpocTH [-uactuiipl. [Touemy [3-
yacTuIia cabee OTK/IOHSETCS MAarHUTHBIM TIO/IEM?

2. Bombapaypys 60p °Bi; OBLICTPBIMHU JBMKYIIMMKCA TPOTOHAMM, IOYYAIOT B KaMepe
BusbcoHa Tpu MOYTHU OZJMHAKOBBIX CJiefla YaCTHl], HarpaB/ieHHbIe B pPa3Hbie CTOPOHbBI. Kakue 3To
YaCTULIbI?

3. OT yero 3aBUCUT pPaJiuyC KPUBU3HBI TPeKa MpH JBKEeHUU YaCTULIbI B MaTHUTHOM T10J1e?

4.T'ne 6ynet OoJibIlie [yIiHA TPEKa O-UaCTHUL[bI Y TIOBEPXHOCTH 3eMJ/TU U/TU B BEDXHUX CJIOSIX
aTMocdepsbi?

5. Hamummre s7epHyr0 peakLyio, MPOMCXOAdAilyio npu 6Gombapaupoke *Alis a-
YaCTUIIAMU U COTIPOBOXK/IAIOIITYIOCST BLIOWBAaHWEM TIPOTOHA.

6. VI3MeHHWTCS 11 Macca YacCTHLbl, ee MOPsIKOBbIM HOMep NP UCITyCKaHWU Y-KBaHTa?

7. TloueMy JyIviHa U TOJII[MHA TPEKOB 00pa30BaBIIMXCS YaCTUL] HEOJUHAKOBBI?

8. B HacTosi111ee BpeMsi MO)KHO OCYII|ECTBUTb MeUTY a/IXMMUKOB Cpe/IHEBEKOBbSI TOTyYUTh
U3 pTyTH 30/10T0. Kakrm 06pa3oM 3T0 MOXKHO CZiesiaTh?



KpuTepuu oneHKH /1a00paTOPHBIX padoT:

[To pe3ynbraTaM BBINIOJTHEHUST 1aO0PAaTOPHOUM PabOThI «OTJIMYHO» BBLICTABIISETCS, €C/IN
paboTa BbINOIHeHa TIPABUIBHO U B TTOJTHOM 00BeMe, CTY/IeHT aKTUBHO paboTaeT B TeueHHe BCero
3aHATHS, JAeT TIOJHbIe OTBEeThl HAa BOMPOCHI TIperofiaBaTelss B COOTBETCTBUM C IIJIAHOM
nabopaToOpHOro 3aHATHS U II0Ka3blBaeT NPH 3TOM IJIyOOKOe BjaJileHHe COOTBEeTCTBYHOLIei
JIUTEpaTypOU 10 pacCMaTPUBaeMbIM BOIIPOCAM, CIIOCOOeH BBIPa3UTh COOCTBEHHOE OTHOILEHHE K
JlaHHOM 1pobieMe, MPOSIB/ISIET YMeHHe CaMOCTOSITe/TbHO M apr'yMeHTHPOBAHO U3/laraTh MaTepual,
aHaM3WPOBAaTh (aKThl, fe/IaTh CaMOCTOSITe/TbHbIe 0000IIeHNS U BBIBO/BL.

[lpaBUMBHO OTpeZiefisieT Lie/b OIbITa WM BBHINOJMHsSET paboTy B MOMHOM o0BeMe C
cobmoileHieM HeoOXOJWUMOM  T10C/IeJOBaTe/IbHOCTH TIPOBEIEHHs] OIBITOB W W3MEpeHHil.
CaMocTosITeNIbHO W paljMOHa/JbHO BBIOpa ¥ TOATOTOBWI [ii  OMbITA HeoOXoAuMmoe
obopy/ioBaHMe, BCe OMBITHI TMPOBEJ B YCJOBUSIX M PEXUMax, 00ecreurBaroluX TOTyueHre
pe3ysbTaToOB ¥ BBIBOZOB C HaubOosblied TOYHOCTHIO. HayuHO rpaMOTHO, JIOTMYHO OMHMCAs
HabmogeHns 1 cHOpMHUPOBa/ BBIBOJBI M3 OMBITA. B TpeAcCTaBieHHOM OTUYeTe TPaBUJIBHO U
aKKypPaTHO BBITTOJTHI BCE 3alIUCH, TabIULIbI, PUCYHKH, UepTeXH, TpadrKH, BEIYUC/IEHHUS U Ciesiall
BBIBO/IBL. [1paBU/IBHO BBITIONIHWII aHAIU3 TIOTPeIHoCTel. [1posiB/sieT opraHu3aljiOHHO-TPY/JOBbIe
yMeHusi (TI0/iiep)kKUBaeT YMCTOTY pabouero mMecra v MopsifloK Ha CToJie, SKOHOMHO HCIIO/Ib3yeT
pacxofHble MaTepHasbl). OKCIIePUMEHT OCYIIeCTB/IsSeT 10 TUlaHy C Y4YeTOM TeXHUKH
©e30macHOCTY U TIpaBU/I paboThI C MaTepraaaMu U 000pyi0BaHUEM.

[To pe3ysbTaTtam BBLIMOJIHEHHUS 1aOOPAaTOPHOW PabOTHI «XOPOLIO» BBICTAB/ISETCS, €C/IN
paboTta BBITIOJIHEHA TPAaBW/ILHO W B IOJHOM 00beMe, CTy[eHT aKTMBHO paboTaeT B TeueHUe
3aHATHS, [jaeT MMPAKTUUeCKH TOJTHbIe OTBETHI Ha BOTIPOCHI IPeToaBareisi, U3/I0’KeHHe MaTeprasa
noruueckoe, 000CHOBaHHOe (haKTaMH, OCBelljeHHe BOIPOCOB 3aBepIIeHO BBIBOJAMH, CTYZEHT
0OHapy>Ku/I yMeHre aHaIM3UPOBaTh (haKThl, @ TAKKE BBITIOHATE yueOHbIe 3afanus. Ho B oTBeTax
JOTYLeHbl HEeTOYHOCTH, HeKOTOpble He3HauWTesbHble OIIMOKH, WMEIOTCS TIOTPeIIHOCTH
ot opmiieHust paboTHI.

[To pe3ynbTaTamM BBINONHEHHs] JlabopaTOpHOW paboThl  «yJA0B/IETBOPUTETHHO»
BBICTABJ/ISIETCSI B TOM Cjlydae, Korja paboTa BBITIOJIHEHA C HE3HAUUTE/bHBIMU HETOUHOCTSIMY,
NPaKTHYeCKH B MOJTHOM 00beMe, CTYJIeHT B LIeJIOM OBJIaJies CoZiep>KaHreM BOTIPOCOB TIO JaHHON
Teme, OOHapy)kKMBaeT 3HaHWe JIEK[JMOHHOTO Marepuasa U yueOHOW JIUTepaTypbl, TBITAETCS
aHa/M3UPOBaTh (aKThl, [ie/laTh BBIBOALI M pellaTh 3a7aud. IIpyd 3TOM Ha 3aHATHU BeZeT ceOs
TIACCMBHO, OTBeuaeT TOJBKO T10 BBI30OBY IPeTofaBaTesisi, JaeT HeTOHbIe OTBETHI Ha BOIPOCHI,
JOTTyCKaeT OLIMOKY TIPH 3aliTe 1ab0paTOpHOM paboThI.

[To pe3ysmbTaTtam BbIMOJIHEHUSI J1aOOpaTOpHOW pPabOTHl «HEYJOB/I€TBOPUTE/IHHO»
BBICTaBJISIETCS B C/Tydae, KOTZa CTYZeHT 0OHapY KW/l HeCOCTOSTe/TbHOCTh OCBETUTD BOTIPOC O XO/ie
paboThl, MO0 BOMPOC PaCKpPBIT HEMpaBUIbHO, 6@CCHCTEMHO, C TPYObIMU OIIMOKAMH, TTPY 3TOM
OTCYTCTBYIOT TIOHHMaHHe OCHOBHOM CYTH BOTIPOCA, BHIBO/IbI, 0000IL{eHHsI.



5. CnpaBouHbIii MaTepuan

ITozpewunocmu usmepeHuti.

W3mepeHue-3T0 oripefiesieHUs1 3HaueHUs: (U3UUeCcKod BeauuuHbl (A) C TIOMOIIbIO
npruOOPOB U U3MePUTeTbHBIX HHCTPYMEHTOB.

1. Vi3mMepeHust MOTYT OBITh TIPSIMBIMU ¥ KOCBEHHBIMH.

[Ipssmble W3MepeHUSI — HEMOCPEACTBEHHO ONpeJesssioT MWCKOMYI0  BeJIUYUHY,
HeroCpe/CTBeHHO CPe/iCTBaMU U3MepeHusl

KocBeHHbIe U3MepeHUs] — OIpeJesisitoT 3HaueHWe (u3nueckoll BeJMUMHEBI 110 (hopmyiie,
CBsI3bIBAKOLLell €€ C JpyruMd (U3MUeCKMMH BeTMUMHAMU,OTIpe/ie/IieMbIMA  TPSIMUMBbI
V3MepeHUsIMHU.

AA-abcosroTHas! MOTPEIIHOCTh U3MepeHUst (PM3NUeCKON BeJTMUMHBI A.

€-0THOCHTE/IbHAs TOTPELIHOCTbh U3MepeHUs (M3UUYecKO BeMUMHbI PaBHA OTHOILLEHUIO
abCoMIOTHOM TOrPeITHOCTH K U3MEePeHHOMY 3HAaUeHHI0 BeJTUUUHBL: € = AA/A .- 100%

A,A-abconoTHasE MHCTPYMeHTa/IbHasi TIOTPEIIHOCTb  OTpejieNisieTCsl  KOHCTPYKL{Uel
nipubopa

A,A —abcomoTHasi IOTPeIIHOCTb 0TYeTa (TI0yJaeTcsi OT HeJOCTaTOYHO TOUHOTO OTCUeTa
TOKa3aHWl Cpe/ICTB M3MepeHHi ), OHa paBHa ITOJIOBHHE 1[eHbI Jie/ieHus MPUOopa; Npy U3MepeHUuH
BpeMeHHU — LieHe JieJIeHHs YacoB.

AA=A ,A+A,A - MakcMasibHast abCOMIOTHAS TTOTPEITHOCTb.

2. Kjlacc TOUHOCTH 371eKTPOHM3MEPUTE/ILHBIX TIPUOOPOB.

Kaxzprii mpubop nMeeT Kaacc TOUHOCTH Y. Kiacc TouHocTH mprbopa yKas3bIBaeTcs Ha
11Kasie mpubopa WM B ero nacropre. Vcrosib3yeMbie 0ObIYHO TPUOOPBI UMEIOT KJ/IaCC TOUHOCTH:
0,1;0,2; 0,5; 1; 1,5; 2,5; 4.

3Hasi KJacC TOYHOCTH MOXXHO OIPeJIeIuTh  abCO/IIOTHYI0 HMHCTPYMEHTA/IbHYHO
TOTPeLHOCTh

AwA= Yrp Ayax/100

3. Kak 3anmcatb pe3y/bTaT U3MepeHnr

A=A, £t AA e=....... %
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METOJUYECKHUE YKA3AHUSA
K CaMOCTOATe/IbHOM padoTe

o (yuebHoit) guctpmimde  O/].06 ®usmka
CnermaabHOCTh 42.02.01 Pexknama

dopma o0byueHus OuHasl
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MeToanueckre yKa3aHHs K CaMOCTOSITe/IbHOW paboTte 1o aucuurvHe «Pu3nkar»
cocTaBsieHbl B cooTBeTcTBUU C TpeboBaHusiMu @T'OC CIIO u npepHa3HaueHbl Jjisi CTY[EHTOB,
obyuatomuxcss o CrenmansHoctn42.02.01 Peknama , dQefepasbHOTO TOCYAapCTBEHHOTO
obpasoBaTe/nbHOr0 CTaHZAapTa cpejHero obijero obpa3oBaHMs M IPUMEpPHON IPOrpaMMbl
00111e00pa30BaTeTbHON AUCHUIUIAHBI 71 TIPO(heCcCOHAMbHBIX 00pa30BaTeNbHBIX OpraHU3aLUiH,
C y4eTOM HarpaB/eHHOCTH Ha YZOBJeTBOpeHHe MOoTpebHOCTel peroHasbHOrO PhIHKA TpyJa U
paboTozareneii.

MeTorueckue yKa3aHus /il yueOHOW AUCLUTIMHBI pa3paboTaHbl:
1 AdanacweB Cepreii ['eoprueBud, rperno/iaBaTesib Kosnemaka CKOY



1.IIOACHUTEJ/IBHAS 3AITMCKA

laHHBIe MeTOAMYECKHe yKa3aHUsI TpeJHa3HauatoTCs Ji/Isk OKa3aHUs OMOIIY CTYeHTaM B
BBITIOJTHEHUM CAMOCTOSITE/IbHBIX TI0 yueOHOUW aucimrmHe «®usuka» [ TOATOTOBKE K
9K3aMeHy.

ITes1 1 3a/jau CAaMOCTOATE/THHOH PadoThI

B ocHoBe camocTosiTeslbHOM paboThl 00YYarOLUXCs 110 AUCLUTUIMHE Jie)KaT MPUHLIUTIBI
CaMOCTOSITeJIbHOCTH, Ppa3BHBarollle-TBOPUYECKOM HarpaB/JeHHOCTH, LieJIeBOro IJIaHUPOBaHUs,
JIMYHOCTHO-/IeATeIbHOCTHOTO TI0/[X0/a.

OCHOBHBIE 11e/T1 CAMOCTOSTE/ILHOM paboThl 00YYarOIIUXCS TI0 AUCHUTUTHE «PHU3HKa»:

— cuUcTeMaTH3alys U 3aKperyieHre TIoyYeHHbIX TeOpPeTUUeCKUX 3HaHUM U MPaKTUYeCKUX
YMeHUH;

— yruiyb/ieHre U pacliipeHre TeopeTHyecKUX 3HaHUM;

— ¢opMHpOBaHre YMEeHUH MUCII0/1b30BaTh HOPMATHBHYHO, CIIPABOUHYIO JOKYMEHTaLMI0 U
CrieLiMaibHYIO JIUTepaTypy;

— pa3BUTHE TI03HABaTeIbHBIX CIIOCOOHOCTEN W aKTUBHOCTH OOYYaIOIUXCS: TBOPUECKOU
VHULIMATUBBI, CAMOCTOSITE/TbHOCTU MBILIIEHUS], OTBETCTBEHHOCTU U OPraHU30BaHHOCTH;

— ¢opmMupoBaHue CroCOOHOCTEH K CaMOPa3BUTHI), CAMOCOBEPIIEHCTBOBAHUIO U
camopeanv3alyy;

— paspelleHue TMPOTUBOPEUMH MeXAy TpaHC/ISALWeld 3HaHMA W KX YCBOEHHWEM BO
B3aMMOCBSI3U TeOPUU U TIPAKTHKY;

— pasBUTHE UCCTe[0BaTeNbCKUX YMEHUH.

CamocrosiTenibHasi paborta 1o gucturiiHe «®Pu3uKa» OCYIIECTBSETCS C  LeJIbI0
BBINOJIHEHUS CIeyIOLUX (QYHKLIWMI:

— pa3BuBamwoLleil (TMOBBILIEHWe KYJIbTYpbl yMCTBEHHOTO TpyZa, TMpHOOIeHre K
TBOPUECKMM  BHUJAM  [IeSITeNIbHOCTH, oOoramjeHre WHTeIeKTyaJbHbIX  CIOCOOHOCTEH
o0yuaroluxcs);

— uH(OpPMaIMOHHO-00yUaroIIe;

— OpUeHTHpyIOIleli U cTuMyqupyomedi  (mporjeccy — oOyueHMss — TIpUJaeTcs
nipoeccroHaNbHOE YCKOPeHue);

— BoCnUThIBawoLell (popMUPYIOTCI M pa3BMBAlOTCA TMpo¢ecCMOHa bHble KayecTBa
CTIeI[MauCTa);

— HCC/IeioBaTe/IbCKOM (HOBBIY YpOBeHb MpodecCroHaIbHO-TBOPUECKOTO MbILLLIEHUS).

[ns JOCTW)KeHWs] YKas3aHHBIX Liesiel, 3akperyieHWs U CHUCTeMaTu3aliM HW3y4YeHHOTro
yuebHOro Marepuasna, (OpPMHUPOBAaHUSI U Pa3BUTHUs yMEHHWM, HaBHIKOB U KOMITETEeHLUH,
KaueCTBEHHOTO OBJIQ/IeHHsI 3HAaHWsAMH OOydJaroiecss Ha OCHOBe TeMaTHUeCcKoro IulaHa
CaMOCTOSITe/IbHOM paboThI peliatT CyieAyoIiye 3aauu:

— M3y4aroT peKOMeH/lyeMble UCTOUHUKH;

—TIOBTOPSIFOT U M3y4al0T OCHOBHBIE MOHSTHS TeOPUH AUCLIUTIIUHBI;

— OTBEYAOT Ha KOHTPOJIbHbIE BOIMIPOCHI;

— Ppa3BUBAIOT HABBIK HAMMCAHUsI KOHCIIEKTOB Ha 3a/laHHYIO TEMY,

— COCTABJISIIOT TIOHSITUAHBINA CI0Baph yueOHOTO 3aHSATHS;

— paboTaroT € mamMsITKaMH, OTTIOPHBIMU KOHCTIEKTaMHU;

— Pa3BUBAIOT HABBLIK HAMMCaHWsI 00YYAIOIIMX U IMPOBEPOUYHBIX CAMOCTOSITE/BHBIX pabor,
TeCTOBBIX 3a/laHUM.

TpeboBaHus K pe3y/bTaTaM 0CBOEHHA:
B pe3sysbTare ocBoeHus1 yueOHOM AMCLUIIMHBI 00YYarOIUIACS JO/DKEH YMeTh:
- OTTUCHIBATh U 00BSCHATh DM3MUeCKye SIBJIeHUsI U CBOMCTBA BelleCTB: JBM)KeHHe HeOeCHbBIX Tel
U HWCKYCCTBEHHBIX CITyTHMKOB 3eMJIM; CBOWCTBA Ta30B, JKUAKOCT€H W TBepABIX TeT;
3/IEKTPOMAarHUTHYH0 HWH/YKIMIO; pacrpoCTpaHeHHe 3/eKTPOMarHUTHBIX BOJIH; BOJTHOBBIE
CBOICTBa CBeTa; U3/TyueHue U TorJioljeHre cBeta aToMoM; ¢hoTo3ddeKT;



- OT/IMYATh FUIOTe3bl OT HAyUHBIX TEOPUH; [ie/1aTh BbIBO/IbI HA OCHOBE SKCIIepUMeHTaIbHbIX
JIJAaHHBbIX; TIPUBOJIUTH TIPUMephI, TIOKa3bIBalollde, uTO HaO/IIOfeHUsT U SKCIIepUMEHT
SIBJISIFOTCSI OCHOBOM /711 BBIJBW)KEHMS] TUIIOTe3 M TEeOpUid, I03BOJISIIOT [POBEPUTh
VMCTUHHOCTb TeOpeTUYeCKUX BBIBOJOB; UTO (pu3nueckass Teopusi [aeT BO3MOXXHOCTb
OOBSICHATH W3BECTHbIe SIB/IEHWS TIPUPOAbI M HayuHble (aKThl, TPe/CKa3biBaTh elle
HEeN3BeCTHbIE SBJIEHUS;

- TIPUBO/IUThH TIPUMeEpbl MPaKTUUeCKOro MCI0/Ib30BaHUs (PM3MYeCKUX 3HaHUM: 3aKOHOB
MeXaHUKH, TepMOJMHaMHKU M 371eKTPOAUHAMUKM B SHEpPreTHKe; pa3/IMUHbIX BH/IOB
3/1eKTPOMAarHUTHBIX M3My4YeHUi [/1g Pa3sBUTHSL PaJuo- U TeleKOMMYHUKALUii; KBAHTOBOM
(Y3MKM U CO3/1aHUS /1epPHOM SHEepPreTHUKH, /1a3epOoB;

- BOCIIDMHMMAaTb M Ha OCHOBe IIOJlyUeHHBIX 3HAaHUM CaMOCTOSITEe/IbHO OLIeHMBAaTh
JIOCTOBEPHOCTh eCTeCTBeHHO-HayuyHOW WH(OpMaLuK, cojepsKalleicsi B COOOIIeHUsX
CMU, NHTepHeTe, HAy4YHO- TOIYJ/ISIPHBIX CTaThAX;

- WCIIO/Ib30BaTh MPUOOpeTeHHbIe 3HaHUS W YMeHUs [Jis pellleHus] TIPaKTUUeCKUX 3afau
TIOBCEJHEBHOM YKU3HM [jis1: 00ecrieueHrs1 6€30MacHOCTH JKU3HeIesATeIbHOCTH B TIporiecce
HCIT0/1b30BaHMsI TPAHCTIOPTHBIX CPE/ICTB, OBITOBBIX 37IEKTPONPHOOPOB; OI|eHKH BIUSHUS Ha
OpraHu3M UYejlOBeKa U [JpyrWe OpraHWU3Mbl 3arps3HEHUS] OKpYJKarolled Cpejibr;
parMoHaIbHOTO TIPUPO/IOTIONB30BaHUS U 3all[UThl OKPY>Karollled cpefbl ¥ BO3MOKHOCTb
NMpUMEeHeHWss 3HAaHWW TIPU  pelleHWM  3a/lay, BO3HUKAKIUX B  IOC/IeAYIOIIed
rpodeccruoHabHOM JesiTeTbHOCTHU.

3HATh:
- CMBICT TIOHSITHM: ¢u3UUeckoe siBJieHWe, TUMOTe3a 3aKOH, Teopus, BelecTBo,
B3aMMO/IENCTBYE, 3/€KTPOMarHUTHOe TI0jie, BOJIHA, (OTOH, aToM, aTOMHOe SZpo,
HMOHU3UPYIOLIMe U3/TyUyeHus, TiJlaHeTa, 3Be3/1a, rajlakThuKa, BceneHHas;

- CMbIC/T (U3UUECKUX BeIMYMH: CKOPOCTb, YCKOpeHHe, Macca, Cula, UMIy/IbC, pabora,
MeXaHW4yecKasi JHeprus, BHYTPEHHssI SHeprusi, abCO/IIOTHas TeMmIiepaTypa, CpegHss
KUHeTHUYeCKasi SHeprusi 4YacCTWL] BelecTBa, KOJMYeCTBO TeIUIOThI, 3/1eMeHTapHbIN
3/IeKTPUYeCKUU 3apsif;

- CMBICT (U3MUECKUX 3aKOHOB KJ/IaCCUUeCKOW MeXaHWKW, BCEMHUPHOTO TSTOTeHUs,
COXpaHeHHWsI SHEpPrud, UMITyJibCa U 3JeKTPUUECKOTO 3apsifia, TepMO/MHaMUKH,
3/71eKTPOMarHUTHOM UHAYKLMH, (GoTo3(ddeKTa;

- BKJ/IaJ, POCCHMUHCKMX W 3apyOeXHBIX yueHbIX, OKa3aBIIMX HauOosblllee BAMSHUE Ha
pasBuTHe (HU3UKU

Bupbl 3afa4 ¥ nU1aHbl MX pelieHus
Ha 3anaTHSX 110 (hr3UKe 0OBIYHO HUCTIO/Ib3YIOTCS:
1) 3ajaun-yrpa’kHeHUs], TTOMOTaloLe CTyJeHTaM IPUoOpecTd TBEP/ble HABBIKU
pacuéTa ¥ BBIYMCIIEHUH;
2) 3ajauu AJis eMOHCTPALIMY NTPAaKTUUeCKOro IPUMEeHEeHHs TeX WU MHBIX 3aKOHOB;
3) 3a/1auu /1 3aKperieHus1 U KOHTPOJIsl 3HaHWUM;
4) no3HaBaTe/bHbIE 3a/1auu.
3ajaum A5 3aKpervieHUs: U KOHTPOJISl 3HaHUM M 3a/1aur-yTNPa’KHEeH!s] PACCUMTaHbI Ha
VICTI0/Ib30BaHMe TOTOBbIX 3HAHWM, MOJIyUeHHBbIX W3 KHUT, JIEKLIUM, OT NpernogjaBatens. PemeHue
TakuX 3a/lau OMMUpaeTCs B OCHOBHOM Ha MeXaHHW3Mbl MaMATU U BHUMaHUs. OHO B M3BECTHOM
CMBICJIe TIOJIe3HO U Jiayke HeobXoauMo.
Harpumep, npuy pellieHWM 3afaud-ynpa’kKHEHWs Ha KOJIMYECTBEHHBIM pPacuéT CcpeHeu
KBa/IpaTUUHOM CKODOCTH MOJIEKY/1 IJ1a3a TpU 3aJaHHBbIX YCIOBUSIX (TeMmIepaType) CTy[eHThI
JOJDKHBI 3HaTh (OpPMYJy AJis pacuéTa CpeJjHell KBaJpaTUYHOW CKOPOCTH MOJIEKYJ, 3HaueHue



YHHBepCa/bHOM ra30BOM MOCTOSIHHOM, U YOeJUTHCS, UTO CKOPOCTH MOJIEKY/T OUeHb BEeJIMKU JjaKe
TIpY KOMHATHBIX TeMriepatypax. Bcé 3To rosie3Ho /i/1st u3yueHust MoJieKy/isipHo# ¢u3uku. OfHaKo
TOJIBKO Te 33/lauM, B KOTOPbIX YCTaHAB/IMBAKOTCS HOBble, HEM3BECTHbIE paHee CTYZJeHTaM CBSI3U
MeXXy 3HAaKOMBIMU (PM3UUeCKUMH XapaKTepUCTUKAMU, SIBJISTFOTCS CTUMYJIITOPOM X YMCTBEHHOM
JesaTenbHOCTU. K TakMM 3ajjauaM B IepBYH0 Odepe/lb OTHOCSTCS IO3HaBaTe/bHble 3a/lauM.
OTymure To3HaBaTeIbHBIX 33/jau OT 3aJau JPYTHMX BUIOB COCTOUT B TOM, UTO B TPOL[ECCE UX
perieHust 00yyaroLHiAcs MprobpeTaeT HOBbIE 3HAHUS.

Ecnu ctyzieHT uMeeT c1abyto TeOpeTUUeCKyHo I0Jr0TOBKY, pellieHre 3a/au 11000H0ro
pOZia MOXKeT 0Ka3aTbCs /ISl Hero HernoCW/bHbIM. [la)ke B 3TOM CJyuae, eC/d, MPUCYTCTBYS Ha
3aHSITUSIX, OH TO3HAKOMUTCS C XOZIOM DellieHUs U pe3yJsibTaToM, 3TOro Oy/ieT HeJloCTaTOuHO Jijist
JOCTIDKEeHUs] Tie/IM TI03HaBaTeNbHOW 3ajauu. [103TOMy Hy)KHO TpeboBaTh, UTOOBI CTYy[EHTHI
TOTOBW/IM TeOpeTUYeCKUid MaTepHuas, U TOKa3biBaTh MM, YTO MMEHHO HEBBIIOJHEHHWEe 3TOTr0
TpeboBaHMs MPUBOAWT K HeyZiaue NPy pelieHnH 3a/au.

[7nisi pellieHUs 3a/la4 pacuéTHOTO XapaKTepa Z0CTaTOUHO COCTaBUTh CUCTEMY YPaBHEHUH,
a [Janbllle BCEé CBOAMTCS K MaTeMaTU4YeCKUM JeicTBusIM. HekoTopble 3azaum TpeOyroT Asist
pellieHtsl TeOMeTPUUeCKUX MOCTPOeHHH U UCTo/b30BaHus rpadukoB. HecMoTpst Ha pa3inuuve B
BU/IaX 3aJau, UX pelleHre MOXXHO TPOBOJUTH IO CreAyioiieMy o0memy IuiaHy (HEKOTOpbIe
MYHKTBI TI7laHa MOTYT BbITIalaTh B HEKOTOPbIX KOHKDPETHBIX C/ydasix), KOTOPBIA Hazo
NIPO/IMKTOBAThb CTYZJeHTaM:

1. mpoyecTh BHUMATEJILHO yCJIOBUE 3a/laul;

2. IOCMOTPETh, BCe JI1 TEPMUHBI B YCI0BUSIX 3a/jaud U3BECTHBI U TIOHATHBI (eC/I1 UTO-
TO HesICHO, crefyeT o0OpaTUTbCs K yueOHUKY, MPOCMOTPeTh pellieHUs TpebIIyLuX 3ajady,
TI0OCOBETOBATHCS C MperozaBareneM);

3. 3ammcarh B COKpAIlleHHOM BH/[e YC/IOBUe 3a/lauM (KOrja BBe/leHbl CTaH/apTHbIe
0003HaueHws1, Jierye BCIIOMUHATL ()OPMYJIbI, CBSI3bIBAIOLIE COOTBETCTBYIOIIVE BeJIMUMHEL, UéTue
BU/IHO, KaKHe XapaKTepUCTUKU 3aJjaHbl, BCe JI1 OHU BbIPa)KeHbI B OZJHOM CUCTeMe eIVHUL] U T.J.);

4. chenatb 4yepTéX, ecM 3TO HeoOXOAuUMO (fenasi yepTéx, HY)KHO CTapaTbCs
npe/ICTaBUTh CUTYaL1IO B Harboree 0011ieM BH/le, HaIIpUMep, eC/IM pelllaeTcs 3aja4a o0 KojaebaHnu
MasITHUKA, ero CyieflyeT 1300pasuThb He B TI0I0’KeHUH PaBHOBECHSI, @ OTK/IOHEHHBIM);

5. MpOM3BeCTH aHaau3 3a/lauM, BCKPBITh €8 (U3NUeCKUid CMbIC/ (HY>KHO YETKO
TIOHMMaTh, B 4eM Oy/leT 3aK/IF0uaThCsl pellieHre 3a/laui; TaK, eC/id TpeOyeTCst HAWTH TPaeKTOPUIO
JIBIDKEHUST TOUKH, TO OTBETOM /IOJDKHA CTY>KUTh 3alyCh ypaBHEHUN KPUBOM, OMUCHIBAOLLEH 3Ty
TPaeKTOPHIO; Ha BOTIPOC, OyJeT i1 TpaeKTOPHs 3aMKHYTOM JIMHUEH, C/ielyeT OTBETUTh «Ja» WH
«HeT» U 00BSICHUTD, ToueMy BbIOpaH Takoi OTBET);

6. ycTaHOBUTh, Kakue (u3MUecKre 3aKOHbI W COOTHOLIEHHSI MOTYT OBITh
WCTIO/Ib30BaHbI TIPY PellleHWH JaHHOM 3a/laul;

7. COCTaBUTb ypaBHEHWs, CBsI3bIBalOlljMe (PU3MUeCKHe BeJWUMHBI, KOTOpbIe
XapaKTepu3yHT pacCMaTprBaeMble sIBJIeHUsI C KOJTMYeCTBeHHOW CTOPOHBI;

8. peluTh 3TU ypaBHEHUs] OTHOCUTEIbHO HEU3BECTHBIX BeJIMUMH, MOMY4YUTh OTBET B
obmem Buge. Ilpexxe yeM mepexoJuTh K UHMC/I€HHBIM 3HAaueHUsIM, T10JIe3HO TPOBECTH aHasln3
5TOTO pellieHUsl: OH TOMOXXeT BCKPbITh TaKHe CBOMCTBA

paccMaTpUBaeMOro siBJieHUs], KOTOpbie He BUZIHBI B UMC/IEHHOM OTBETE;

9. mepeBecTH KOJMUECTBEHHbIE BeJTMUMHBI B 00LIenpuHATYI0 cuctemy eauan (CU),
HaWTH UMC/IEHHBIN pe3y/bTar;

10. mpoaHany3UpoBaTh MOJyUYeHHbIH OTBET, BbIICHUTb KaK HM3MEeHSIeTCs MCKOMasi
Be/IMYMHA TIPU U3MEHeHUM JPYruX BeJuurH, (QyHKIMell KOTOpPBhIX OHa SIB/SIeTCs, WCC/eloBaTh
nipe/ie/ibHble C/TyuyaH.

[IpuBeféHHAs TOC/IeZIOBATE/ILHOCT /IeHCTBUM TIpY pelleHry 3a/lad yCBaUBaeTCst
CTy[leHTaMH, KaK MpaBWIO, B XOZe 3aHATHH, KOTr/la OHM Ha TpAKTUKe YOeXJaroTcs B eé
1iesiecoobpasHocTy. I103TOMy B KOHLle 3aHSTHSI IOJe3HO TO/BECTH WTOr, C(HOpMYy/IHMpoOBaTh
HaliJIeHHbBIN arOPUTM PacCy>KJeHui. 3aMeTHM, BIIPOUEM, UTO He BCET/ia MOXKeT OBbITh Mpe/yIoKeH
aJICOPUTM pellleHus 3aiauM.



[Ipy aHamu3e 3a7lay Ha Aay[UTOPHBIX 3aHATUAX I10JIe3HO BO3BpALLaTbCsl K IUIAHY.
OTK/IOHeHHe OT Hero B OOJIBILIMHCTBE Cy4yaeB He T03BOJIsIeT CTYAEHTY peliuTh 3ajady. Torza
HY)KHO HallOMHWTb €My, KaKOW STam MpOMylieH M yKa3aTb, YTO MMEHHO 3TO U TMOCIY>KWJIO
MIPUUMHOW Hey/lauM.

IIpumep peieHus 3afaum

3azava.
Tesio 6poliieHo OT TOBEPXHOCTH 3eMJIU MO, YIJIOM & K TOPU30HTY C HauabHOM CKOPOCTBIO

U .. ..
0. OnpeienMTh BLICOTY MOJbEMA U AabHOCTh ITOJIETA.

[HaHo: Perienue

a [Tyctb Teno OpolIeHO OT MOBEPXHOCTHU 3eM/U 0[], YIJIOM o K TOPU3OHTY C
Y0 | yavamsnoii ckopocThio 0.

Haiirn: BribepeM cucTeMy OTCUéTa TaKMM 0Opa3oM:

y-? - COBMECTHMB HAyaj0 NPSMOYTOJILHOM [eKapTOBOM CUCTeMbl KOOPJAWHAT C
Xx-? HayaJ/ioM [IBIKEHUS TeJa;

- OCb MKC HaIlpaBJ/ieHd 'OPU30HTAJIbHO;
- OCb UI'PEK — BEPTHUKAJIbHO;
- YaCbl OTCUMTLIBAIOT BpEMSA OT MOMEHTA HAa4YdJ/la JABV>KEHHS.
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,Z[BI/DKEHI/IE TeJla II0[4 YIVIOM K TOPU30OHTY ABJIAECTCA PABHOYCKOPDEHHBIM, TdK KdK
MPOUCXOOUT B I10JI€ TATOTEHHA 1 €r0 OIMUCBIBAIOT C/IeAYIOIIre YDABHEHMA:
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YpaBHeHHe NIPOeKLIMY HauyaTbHOW CKOPOCTH Ha OCU KOOD/JMHAT 3alMILeTCs:

{UOXZUO'COS(X('JCGO

W3 cucreM ypaBHEHMM MOKHO BbIpasuTb BpeMs], YUMThbIBas, UTO B BepXHeM TOUKe

L = ..

Yy 7, onpefiesMTh BpeMs NoAbEMA TeJia:
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. . 2 . 2
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BricoTa nogbéma: g g g
Ug sin2a
X=—
TanbHOCTH ITOJIETA: g
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2. O0beM U cojiep)KaHHe CaMOCTOSATe/TbHOM PadoThI
N HavimeHoBaHue TeMbl JUCLUTUIUHBI U dopma Oo6bem
0
CaMOCTOATEe/IbHOr0 3aHATHA KOHTPOJIsA 4acos
cobecemoBaHue,
1 | Teopernyeckasi YacTb CaMOCTOSATETbHON PadOThI OTIOPHBIN 2
KOHCIIeKT
o MMCbMeHHbBIN
2 | IIpaKkTHyecKas 4acTh CaMOCTOSITe/TbHOU PadoThI OTUET 2
Hroro: 4

w

ITopsiAoK BBHINO/IHEHUSA CaMOCTOATE/TbHOM PadoThlI.
Ha ocHoBaHuM /MTepaTyphl, pPeKOMEH/JO0BAaHHOM K BBITIOJIHEHUIO CaMOCTOSITe/IbHOM

paboThl, HEOOXOUMO W3YUUTh TEOPETHUECKHE BOMPOCHI IO JIaHHOW TeMe COT/IaCHO
TUIaHy.

CocTaBUTh KPaTKUM KOHCIIEKT JAHHOTO MaTepHaria:

Pa30buUTh TEKCT Ha OT/E/bHbIE CMBIC/IOBbIE MYHKTHIL

3anucarh MOJTyUMBIIHACS T/IaH B TE€TPAJU B BU/Ie OTIOPHOTO KOHCIIEKTa, BCTABUB B HETO
oripeiesieHusi, GOPMYJIbl, BBIBOAbI, (HOPMYIUPOBKH, BBIBOALI (OpMYyJ, (GOPMYTUPOBKU
3aKOHOB U T.[I.

[TpoperiiaTh TUTIOBBIE 33Ja4UM TI0 pa3jenaM QPU3NKH.



KommnuiekT 3a/jaHuii /I CaMOCTOATE/IbHOM MOJr0TOBKHU K K3aMeHYy

Yactp A: Teopernueckasi 4acTb CaMOCTOSITe/IbHON PadoThI
Ilepeuenb 8onpocos 0151 camocmosimeibHOU N0020MOBKU K 5K3AMeHY

[BrxeHue.
KunemaTuka rocrynare/bHOrO JBUKEHUS.
KvHemaryka BpalaTebHOro JBYKEeHHUs.
JvHaMyKa noCTyIaTe/1bHOrO JABMKEHUS.
JlnHamMMKa BpaljaTe/IbHOTO IBU)KEHUSI.
KpuBonvHeliHOe JBIKEHHE.
3aK0oH BceMUpHOro TAroreHus.
Cuiel B pupofie.
Nwmnynsc Tena.

. MexaHuyueckas 3Heprus rena.

. HeHepuasibHble cuCTEMBI OTCUETA.

. CraTuka.

. MexaHuKa )XUIKOCTH U rasa.

. Konebanusi 1 BOMHBI.

. Onemenrtsl C.T.O.

. OCHOBBI MOJIEKY/ISIPHO-KUHETUUECKOM TEOPUH.

. 'a30BbIe 3aKOHBI.

. [lepBoe Hauaso TEpPMOVHAMUKM.

. Bropoe Hauano TepMoIHAMUKH.

. DHTPOIHSI.

. llukn KapHo.

. Terinosele matunsl. KII/I.

. DJIeKTpOCTaTHKaA.

. DNeKTpoAuHaMUKA.

. DJIEKTPUYECKUU TOK.

. Teopust IpOBOAMMOCTHU B MeTasljlax.

. Teopusi NpPOBOAVMOCTH B 3/7IeKTPOJIUTAX.

. Teopust IpOBOAUMOCTH B rasax.

. Teopust NpOBOAVIMOCTH B MOJTYNIPOBO/IHUKAX.

. MarauTHoe mose.

. DJIEKTPOMAarHuTHoe IoJie.

. OcHOBBI (hOTOMETPUH, 3aKOHBI OCBELEHHOCTH.

. 'eomeTpuueckas ornruka.

. Intepdepenuys u qudpakius cBerta.

. [lonsapusauus ceera.

. Qucniepcus cBera.

. KBaHTOBBIE sIB/IEHUS.

. CTpoeHue aToma.

. CTpoenue sagpa.

. DneMeHTapHbIe YaCTHULIbI.
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Yacts B: IIpakTHueckasi 4acTb CaMOCTOATE/ILHOM PadoThI
ITepeueHb npumepHbix 3a0au 0151 CamMocmosimenbHoOl pabombl
1. ABtomMoOwib Tporaercsi ¢ Mecta M 3a 10 c pasronsieTcst 4o ckopoctu 72 km/4. C KakuM
YCKOpeHHeM [IBUTA/ICSl aBTOMOOWIIb ¥ KAaKOU Ty Th OH TIPOLLIesT IPU 3TOM?
2. Kakoe yckopenue OyzeT coobujaTh KaMHIO Maccoy 3 Kr cusia 60 H?



10.

11.

12.

13.

14.

15.

OrnpeziesivTe MOJIHYO MeXaHAUYECKYH0 SHepruto Tena Maccou 500 r, IBUKYIErocsi Ha BbICOTe
10 M co ckopoctbro 20 M/c.

Beruricimre reproj v 4acToTy KoebaHui MasiTHUKA JyIMHOM 9,8 M.

VwmeeTcs aBa npejMeTa OJMHAKOBOM MacChl U OJJMHAKOBOW TemriepaTypbl: OJUH U3 Me[H,
Apyroit m3 amoMuHUs. Kakod W3 HUX HarpeeTcs 10 Oosee BBICOKOUW TeMIiepaTyphl IpU
repeziaue UM OJVHAKOBOI'O KOJMYeCTBa TeIUVIOTBI? Y7e/lbHas TeryioeMKOCTb Mmeau 400
Ibx/(xr°C), amomunus — 920 x/(kr-°C).

ABTOMOOWUIb [JBWKETCS TIO BBIMYKJIOMY MOCTY, WUMeIIeMy pajuyC KpuBu3HbI 10 M.
CkopocTb aBTOMOOUI 36 KM/u.YeMy paBHO ero yckopeHue? Ky/a OHO HarmpaB/ieHO?

Ha BeIcoTe 4 M BUCHUT s16/10K0 Maccoit 50 r. UeMy paBHa Cuia TSDKECTH, AeUCTBYIoIasi Ha
Hero? C Kakoi CKOPOCTbIO YAAPUTCs 3TO siBJIOKO O 3eMJI0, eC/Ti COPBETCS C BETKU?

UeMy paBHa CKOPOCTb ITOPOXOBOM pakeThbl MacCoi 2 Kr MOC/e BblIeTa U3 Hee MPOAYKTOB
cropanus Maccoit 0,2 kr co ckopocTeto 500 m/c?

Kakoe Ko/MuecTBO TeryioThl He0OXO0UMO /IJIsi HarpeBaHUsi CTallbHOM JieTau Maccoi 2 KT Ha
20 °C ? Y penbHasi TeraoeMKOCThb cTanu paBHa 500 x/(kr-°C).

Y4acToK  5/1IeKTpUUeCKOM 1Lield  COCTOMT U3 TpeX  pPe3UCTOpPOB, COeJWHEHHBIX
rocsiefoBateibHO. COMpPOTHBIIEHHS [IEPBOT0 M BTOPOr'0 Pe3UCTOPOB PaBHbI COOTBETCTBEHHO
R;= 36 Om u R, =54 Om. HanpsikeHre Ha nepBoM pe3ucTope paBHO 6B. Onpegenure cuny
TOKa B y4yaCTKe LielM; HalpsyKeHWe Ha BTOPOM De3HCTOpe; COMpPOTHBJIeHHe pe3ucTtopa Rs,
eCJI HarpsbkeHre Ha Hem paBHO 20B.

Tpu pesuctopa, CONPOTUB/IEHUsT KOTOPBIX 2, 6 1 12 OM, coelMHEHBI TIOC/Ie0BAaTE/IbHO U
MIO/IK/IIOUeHB] K MCTOYHUKY TOKa. HarpsbkeHne Ha BTOpoM pesucTtope pasHO 8B. Haupure
HarlpsDKeHHsl Ha ITIepBOM U TPeTbeM pe3UCTOopax.

B cerb ¢ HanpsokeHvem 220 B BK/IOUeHBI IOC/ae[oBaTe/bHO peoctar ¥ 10 jamim
conportusieHreM 24 OM KaxKziasi, pacCUMTaHHble Ha HanpsbkeHue 12 B kaxkgasa. Onpezenurs
CU/Ty TOKA B LIeNU U COMPOTHBJIEHHE PEOCTAaTa, eC/IM OH BK/TFOUEH MOJIHOCTBIO.

YeThIpe MPOBOJHUKA C COMPOTHBIeHHEM Mo 1,5 OM Kax/plii TpeOyeTcss COeJUHUTHL TakK,
yTOOBI MOTyunTh conpoTuBenre 2 Om. Kak 31o cenats? Hapucyiite cxemy.

KakoBo corpoTtrB/ieHre KaXJ0ro U3 AByX MNPOBOJHUKOB, €C/IM IIPU UX MOC/IeJ0BaTeIbHOM
CoeIMHeHUH IoJ1ydaeTcs conpotvsieHue 20 Owm, a rpu napauienbHoMm 5 OM?

Uemy paBHa Cujia TOKa, TIPOTEKAIOI[ero 4yepe3 OOIMIyH0 YacTh 3/IEKTPUUECKOW LIeTH, eCiv
R; =R, =50Mm, Rs= Ry =Rs =10 Om?
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