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TlosicHuTENLHAA 3alIUCKA

HopmaTrnBHO — npaBoBasi 0232 KOHCTPYHPOBAHUS IPOTrPaMMbI

[IporpaMma cocTaBiieHa B COOTBETCTBHHU C:

®denepanbHbIM 3ak0HOM Poccuiickoit deneparuun ot 29.12.2012 Ne 273-D3 (pen.
21.07.2014 rona) «O6 obpazoBanuu B Poccuiickoii Deaepanumy;

Konnenmueit pa3BuTus JOMOIHUTEIBHOTO 00pa3oBaHus eTel (yTBEpkKICHA
Pacniopsixenuem IpaBurtenscTBa Poccuiickoit @eneparuu ot 04 centsiops 2014 romga Ne
1726-p);

CanurapHo-snuaemuonornueckumu npasuinamu (CanlluH 2.4.3648-20) «CanutapHo-
SMUAEMHOJIOTHYECKHUEe TPEOOBaHMS K OPraHU3alUsIM BOCIUTAHUS U 00Y4YEeHHUS, OT/IbIXa U
037I0POBJICHUS A€TEN U MOJIOJICKI», YTBEP)K/IEHHBIE ITOCTaHOBJIeHHeM [ TaBHOTO
rocyJJapCTBEHHO caHuTapHoro Bpauya Poccuiickoit @eaepannu ot 29.12.2010 Nel89 (B
pea. nocraHoBjeHus [ 1aBHOro rocy1apcTBEHHOTO caHuTapHoro Bpaua P Ne28 ot
28.09.2020);

[Tpuxazom MunucrepcrBa npocseuieHus Poccuiickoit @enepaunn ot 09.11.2018 Nel96
"O06 yrBepxkaenuu [lopsika opraHu3anuy U OCyIIeCTBICHHS 00pa30BaTeIbHON
JESTEJIbHOCTH 110 JIONOJHUTENBHBIM 00111€00pa30BaTebHbIM ITporpaMmam”

eaun kypca:

1. yrmyGnenwue, cucTeMaTu3alys U paclIMpeHUe 3HAHUH 10 (PU3HKE;
2. pa3BUTHE UHTEJUICKTYaJbHBIX CIOCOOHOCTEH yJaImxcs;

3. co3maHue yCIOBUH JUTSl CaMOpeaTn3alluy yYalIuXcs B TIpoliecce yueOHoM

ACATCIIBHOCTH,

3apaum kypca:

1. HayuuTh ONpPUMEHSATH 3HAHUSA MO PUMKE A OOBSICHEHUS SBICHUM MPUPO/IbI, CBOMCTB
BEIIECTBa, PEIICHUs (PU3NUYECKUX 3a/1ad, CAMOCTOSITEIbHOTO IPUOOPETEHHSI U OLIEHKU
HOBOW MH(pOopMaluu (GU3NYECKOTO COAECPHKAHUSI.

2. pa3BUTh (U3UYECKYIO HHTYHUIIMIO, BBIPAOOTaTh OINpPENEIEHHYI0 TEXHUKY, 4YTOOBI
OBICTPO yNaBIMBATH GU3UUECKOE COJIEPIKAHHE 3a/]auH;

3. o0yunTh yuammxcs OOOOIIEHHBIM  METOAaM  pEIIeHHs]  BBIYUCIUTEIHHBIX,
rpaduuecKkrux, KauyeCTBEHHBIX M OKCIEPUMEHTAJIbHBIX 3a/Ja4 Kak JeHCTBEHHOMY
cpeacTBy opMupoBaHus GU3MUECKUX 3HAHUN M YU€OHBIX YMEHUI;

4. cnocoOCTBOBATh PAa3BUTHIO MBIIUICHUS YUAIUXCs, X MTO3HABATEIbHON aKTUBHOCTU U

CaMOCTOSITEIbHOCTH, ()OPMHUPOBAHUIO COBPEMEHHOTO TOHUMAHUS HAYKU;



AKTYaJIbHOCTb U MPAKTHYECKASA 3HAYUMOCTb IPOrPAMMBbI OIIPEIeTIEHA TEM, YTO OHA SIBIISIETCA
Ba)kHenmen noaroroskoi x EI'D.

[Iporpamma momokeT chOpMHUPOBATh Yy  OOYYArOIIMXCS — IEJIOCTHOE MHUPOBO33PEHHE,
COOTBETCTBYIOIIICE COBPEMEHHOMY YpPOBHIO Da3BUTHS HAyKd W OOINECTBEHHOM IPAKTHKU;
pa3BUTh YMEHHE COOTHOCHUTHb CBOM JICUCTBUS C IUIAHUPYEMBIMH peE3yJbTaTaMH, YMEHHUE
OTpEACNATh TOHSTHS, YCTAHABIMBATh AaHAJIOTHUH, KIACCU(PUIMPOBATh, YCTAaHABIMBATH
MPUYUHHO-CJICACTBEHHBIE CBSI3U, CTPOUTD JOTHYECKOE PACCYKICHHE, YMO3aKIIOUEHHUE U JIeNIaTh
BBIBOJIBI; C()OPMUPOBATH TMOHMMAHUE BO3PACTAIOIICH POJU ECTECTBCHHBIX HAYK W HAYYHBIX
MCCJIEIOBAHUI B COBPEMEHHOM MHPE, TOCTOSTHHOTO MPOIECCa IBOIIOIMN HAYYHOT'O 3HAHUSI.

[IporpamMmMa mocTpoeHa TakuM 00pa3oM, UYTO BO3MOKHBI pa3inyHble (DOPMBI 3aHSTHIA:
KOHCYJIbTAIMSl YYUTEIIS, BEICTYIUICHHE YYCHHUKOB, MOJAPOOHOE OOBSICHEHHE MTPUMEPOB PEUICHUS
3a]a4, KOJUICKTUBHAs IIOCTAHOBKA JKCIEPUMEHTANBHBIX 333y, WHIUBUAyalIbHAas U
KOJJIGKTHBHAsl paboTa MO COCTABICHHIO 3aJad, KOHKYpC Ha COCTaBJICHHME Jydlled 3aiaud,
3HAKOMCTBO C Pa3jIMYHbIMH UCTOUHUKAMU WH(OPMALIUU U T. 1.

[Iporpamma agpecoBana yvammumcs 11-x kimaccoB.

Cpok peanu3zauuu nporpammsel — 1 roga.

Kaﬂeﬂ)lapHO'TeMaTI/l'ICCKOC IJIAHUPOBAHHUE
«MeTtobl PCUICHUA (1)I/ISI/IIIGCKI/IX 3aJgaqy»

11 kiacc - 36 yacoB

Ne ConepxaHue 3aHATHI Komn-

BO 4acC

1. DnexTponuHamuka (15 yacon)

1.1 | OcobeHHOCTH pemieHus 3a/1a4 10 dJIEKTPOCTaTUKe. 3aa9u Ha 2

MIPUMCHCHUC ITPUHIINIIA CYTICPIIO3ULIUN oJIei

1.2 33,[[3‘11(1 Ha IPUMCHCHHEC 3aKOHOB IIOCTOAHHOI'O TOKA. Pacuer 2

3JIEKTPUUECKUX LEnen

1.3 | [Ipumenenue 3akona Oma JIs OJTHOM IIEITH. 2

1.4 | Pemenue 3a1a4 Ha pacyeT XapaKTEPUCTUK MAarHUTHOTO TIOJIS. 1

1.5 | 3amauum Ha pacuet cwi Amrmepa u JlopeHta. 1

1.6 | [lpumeneHue mpaBuiI MPAaBOH | JIEBOM PYKH. 1

1.7 3agauu Ha onpenenenne JJC UHIYKINY U HA TPUMEHEHHE 2
npasuia Jlenna...

1.8 | 3amaun mo Teme «3neKTpoMarHUTHBIC KojeOaHus». Pacuer 1

enen MEPEMCHHOTI'O TOKaA.




1.9 | IIpumenenue npaBui quddepeHIUPOBAHUS IPU PEIICHUN 1
3a/1a4 1o TeMe «DIeKTPOMArHUTHBIE KOJICOaHHS U BOJTHBD».
1.10 | 3agaun Ha IPUMEHEHHE 3aKOHOB ONTHKH. 2
2. KBanToBas ¢usznka (6 4acos)
2.1 | Pemienue 3a1au Ha 3akoHbI (hoTOI(deEeKTa. 2
2.2 | 3amaum Ha pacyeT 3HEPTUU CBs3H, NedeKkTa Macc. 1
2.3 | Pacder 3HEpreTHYECKOTO BBHIXOJA SICPHBIX PEAKIIHA. 1
2.4 | 3amaun Ha 3aKOH PaJHOAKTHBHOTO pacnasa. 2
3. Paznen «Mccienopareabckue 3agaqum» (6 yacoB)
3.1 | OmpeneneHrie OTHONICHUS K CTPYKTYpPE U MPOIeCcCy PEeLICHUS 1
MCCIIeIOBATEIhCKUX 3a7ad.
3.2 | PenieHue ucciieoBaTeIbCKUX 33124 5
4. Pazaen «'oroBumces kK EI'9» (7 yacoB)
4.1 | Peurenue 3ama4 HOBBIIIEHHON CIIOKHOCTH. 5
5. Paznen. Mtorosoe 3ansitue (2 yaca)
5.1 | UrtoroBoe TecTupoBaHHe 2
Copaeprxanue nmporpamMmbl
Ne HanmeHnoBanue Copep:xaHue Kypca BHEYpPOUHOMH XapaKTepucTuKa Dopmsbl
pasznerna, TeMbl JIeSITEIIbHOCTH OCHOBHBIX BHJIOB OpraHHU3aINN
JeSITeTbHOCTH BHEYPOUYHOM
JIeSITeTIbHOCTH
11 kaacce
1. Paznen. OcoOeHHOCTH pelIeHus 3a1a4 110 AHanu3 3amay4 U3 AyKIMOH uaew,
«DNEKTPOIMHAM | DJIEKTPOCTATHKE. 3a/1au Ha pasnmena Oecena, paboTa B
HUKa» MIPUMCHCHHUE NMMPUHIUIIA CYTICPIIO3UIIUN | DJICKTPOAMHAMUKA, Ipynmax,
roniel. 3a1auu Ha TPUMEHEHHE aKTyaJIn3anus WH/INBH Ty aJTbHAS
3aKOHOB TIOCTOSIHHOTO TOKa. Pacuer TEOPETHIECKUX pabora,
3JIEKTpUUecKuX Lenei. IIpumenenue 3HAHWM, BBIIBUKEHUE | IPAKTHYECKAs
3akoHa OMa ISl TIOJTHOM 1ery. TUIIOTE3, pabora.

Pemenue 3agau Ha pacuer
XapaKTePUCTUK MATHUTHOTO TTOJIS.
3amaun Ha pacyer cuil Amrepa u
Jlopenua. [Ipumenenue npaBui
MIpaBoOi | JIEBOW PyKH. 3afjauu Ha
onpenenenne DJIC nHAyKIME na
npuMeHeHue npasuia Jlenna.
DJIeKTpOMarHUTHBIE KOJeOaHHS.
PacueT nieneit nepeMeHHOro TOKa.
[IpumeneHue npasui
nuddepeHInpoBaHUs IPH PELICHUN
3a/1a4 1Mo TeMe «DIEeKTPOMarHuTHbIE
KoJieOaHus ¥ BOJHBD. 3a7auu Ha
MIPUMEHEHUE 3aKOHOB ONTHKH.

apryMeHranus,
o0ocHOBaHME
pEIIeHus, IIOUCK
HOBBIX BapUAHTOB
pelnieHus 3aaa4d
Pemenne TeCcTOBBIX
3a7a4




2. Paznen

Pemenne 3aJa4 Ha 3aKOHbI

AHanu3z 3amay U3

AYKIIMOH UAeH,

«KBanToBas dotoaddexra. 3amaun Ha pacueT paszmena «KBanToBeie | Oecena, pabora B
¢duznka» SHEPTHUH CBsI3M, NedeKkTa Macc. PacueT | aBieHUs», rpymnmnax,
SHEPTETHYECKOTO BBIXO/Ia AICPHBIX aKTyaJIn3anus WHIMBHTy aJTbHAS
peakmuii. 3axadn Ha 3aKOH TEOPETHICCKIX pabora, xemoBas
PaguoOaKTUBHOTO pacliaja. 3HAHWH, BRIABIDKEHUE | UTPA,
TUIIOTE3,
apryMeHranus,
000CHOBaHHE
pEIICeHUs, TIOUCK
HOBBIX BapUAHTOB
pereHus 3a1a4q
Pemienue TecTOBBIX
3a1a4
3. Pazpen Ornpezenenre OTHOLUICHUS K Amnanus 3agad, Mosrosoii
«MccnenoBatens | CTPYKTYpE | MPOIECCY PEIICHUS IIeJIeTolarafue, mTYpM,
CKHE 33129 HCCIIeIOBATEIbCKUX 3aa4. Perenue TJIAHUPOBAHUC U OpraHH3aIysI
HCCIIEA0BATENBLCKUX 3a/1a4. MPOTHO3UPOBAHUE, pabouux Tpy,
OCYIIIECTBIICHHE CaMOCTOSITeITbHAS
JIESTEIEHOCTH TI0 pabota
PEIICHUIO YYaIUXCs,
HCCIIEA0BATEIBCKIX TPyIIOBOM
3a1a4, OTpeIeIeHre oOMeH
BO3MOJXKHBIX (hOpM BIICYATICHUSIMHU
MPE3CHTALINH,
COCTaBJICHHUE JIOTHKO-
CMBICJIOBBIX MOJIETIEH,
BBIJIBIDKEHUE THUIIOTE3.
[Touck paznuyHbIX
BapHaHTOB PEIICHUS
OJHOM 3aJa4Hu.
KounctpyupoBanue
3amad. [Ipesenrarus
MPOYKTA.
4, Paznen Pemenne 3a1a4 NOBBINIIEHHOMN Amnanus 3aiauy, Mo3srosoi
«I"oTOoBUMCH K CIIO)KHOCTH. apryMeHranus, ITYPM,
ET'DO» o0ocHOBaHHE WHIUBUYaJIbHAS
peleHHs, TIOUCK pabora
Pa3INYHBIX BAPUAHTOB
pelieHus 3aaay.
5. Paznen. HroroBoe TectupoBaHue Peuienue TecToBBIX 3a4eT
HUrorosoe 3a1ay
3aHATHE

asrwONE

Kommnbrorep.
DKpaH.

MeToanyeckoe odecnedeHne MporpaMmsbl

O0opynoBanne u npudOpPHI
[IIkaa 3;1eKTPOMAarHUTHBIX BOJIH.
Tabmuna enunun CU.

O6GopynoBanue no usuke, nonymennoe Munucrepcteom ObpazoBanus PO.




6. Ilpoextop.
7. JloxymeHT-Kamepa.

l'[.nalmpyeMble pe3yJbTaThbl 0CBOCHUA NIPOIrPpaMMbI

JIn4HOCTHBIE:

—pa3BUTh UHAWBUAYAIbHBIC, TBOPUECKUE CITOCOOHOCTH yUallluXCsi, KOMMYHHUKATUBHBIC HABBIKU;
-chopMupoBaTH MUPOBO33pPEHKE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BHTHS HAYKH;
-chopmupoBaTH CIIOCOOHOCTH K 00pa30BaHUIO, CAMOOOPA30BAHUIO, COZHATEILHOE OTHOIICHHE K

HeTpepbIBHOMY 00pa30BaHUIO;
- c(OpMHUPOBATH HABBIKH COTPYAHHYECTBA CO CBEPCTHHUKAMH, TOTOBHOCThH K CAMOCTOSITEIILHOMH,

TBOpquKOﬁ M OTBETCTBEHHOM ACATCIIBHOCTH.

MeranpeamerHbie:

-c(hopMUpOBaTH YMEHUE CAMOCTOSITEIBHO ONPENEIIATh LEJIN U COCTABIIATH IUIAHBI AE€ATEIIbHOCTH;
CaMOCTOATENIBHO OCYLIECTBIIATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH AEATEIbHOCTD; UCIIOJIb30BATh BCE
BO3MOYKHBIE PECYPCHI ISl TOCTUKEHUS ITOCTABICHHBIX LIEJIEH U pealnu3alyy IUIAHOB JCATENbHOCTH;
-pa3BUTh YMEHHE MPOTYKTHBHO OOIIATHCA U B3aUMOJICHCTBOBATD B IIPOIIECCE COBMECTHOM
JEeATEIbHOCTH, YYUTBIBATh MO3ULUU APYIUX YYACTHUKOB JEATEIbHOCTH.

-pa3BUTh CIIOCOOHOCTb U TOTOBHOCTh K CAMOCTOSITEIbHOMY IIOUCKY METOJIOB PELICHUS 331a4 Pa3IMYHOTO
TUIIA, YMEHUE OPUEHTUPOBATHCS B PA3IMUHbIX HCTOYHUKAX UHPOpMAIK, yMeHHue ucnoib3oate UKT
JUISl peIIEeHUs CTOSIIIUX 3a/1a4;

- ¢OpMHUPOBATh YMEHUE CAMOCTOATEIBHO OLIEHUBATh M IPUHUMATh PEILICHMS;

- Pa3BUTh YMEHHUE MO3HABATEIbHON pe(IeKCHN KaK OCO3HAHMS COBEPILAEMBIX JeHCTBUH U
MBICJIUTEIIBHBIX IPOLECCOB, UX PE3YJIbTATOB U OCHOBAHU, IPAHMI] CBOETO 3HAHUS U HE3HAHUS, HOBBIX

IMMO3HAaBaTCJIbHBIX 3a4a4 U CPEACTB X JOCTUKCHUA.

IIpeamerHbIe:

-c(hopMHpOBaTh MBICIUTEIbHBIE ONIEPAIH, HEOOXOIMMBIE TP PELICHUHU 33]a4: 11€JIeCO00Pa3HOCTh
(oco3HaHME pe3yabTaTa), KOHCTPYKTUBHOCTD (OmucaHue GU3NIECKUX 00BEKTOB), TTOCIEIOBATEIHHOCTD
(yaepxaHue B CO3HAaHUU OOIIETO IJIaHa PEIICHHUs ), 3aBEPIICHHOCTD (TIOTyYeHHE peallbHbIX OTBETOB)
-pa3BHUTh YMEHHE pemiaTh (U3MUECKUe 3a]]a41, YBEPEHHO MOJIb30BaThCsl (PU3NUECKO TeOpuel mpu
PEIICHNHU 3a1a4 pa3JIMdIHOro Tulia, 00BICHSTE IMMOJTYYCHHBIC PC3YyJIbTaThI.

-C(bOpMI/IpOBaTI) HAaBBbIKH PCIICHHA THUIIOBBIX 3aJ4a4 C IIOATCKCTOM, pCIICHUS 3ada4 MOBBIIIIEHHON

CJIO)KHOCTH, PCIICHUA OJIHOM 3a1a4i HECKOJIbKHUMU criocobamMu
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Jlutepatypa s yuuTes:

B.A. Opinos, I0.A. CaypoB. Metossl peuienus ¢puzndeckux 3anad, M. [Ipoda. 2005.
JLLA. Kupuk, JI.D. I'ennenmreiin, 3anauu no ¢pusuke as cpearet mxoibl, M. Unekca,
20009.

H. K. Xannanos. I'oroBumcs k utoroBoii arrectauuu. M., Uatemnext-Llentp, 2019.
EI'D. ®usuka. bank 3amanuii. 1000 3aga4u. M.: U3gaTenscTBo «OK3ameny, 2023.

M. 1O. lemunoBa, B. A. I'pu6os, A. . l'urano, EI'D - 2020. ®uzuka. M.,
HammonaneHnoe oOpaszoBanue, 2024.

E. B. Jlykamesa, H. 1. YuctakoBa. EI"2-2020. ®u3uka. M.: M3naTenbcTBO «IK3aMeEH»,
2023.

JluTeparypa 1Jisl y4aluxcs:

B.A KacesanoB, @usuka 11, M. [Ipoda. 2016.

JLLA. Kupuk, JI.O. I'eanenmreiin. 3anaun o ¢usuke i cpenneit mkoisl, M. Mnekca,
20009.

. EI'D. ®usuka. bauk 3amanunii. 1000 3agau. M.: M3garenscTBo «IK3aMen», 2019.

. M. 1O. [lemunona, B. A. I'pu6os, A. 1. T'urano, EI'D - 2020. ®usuka. M., HanimonansHoe

obpazoBanue, 2024.

5

. E. B. Jlykawesa, H. 1. YuctsikoBa. E1'9-2020. ®uzuka. M.: M3narenscTBo «DK3aMeH»,

2023.



Mpuioxenne

TpeOoBaHMSs K BHIINIOJHEHHUIO JIA00PATOPHBIX PA0OT UJIM ONBITA — UCCJIEIOBAHUS
AKKypaTtHOCTh 0(popMIIeHNs (OnHCcaHue) padOThI

Hamnmume prucyHka (cxeMbl) yCTAaHOBKU C 0003HaY€HHEM HM3MEPSIEMBIX BEITHYHH
Hanuune npaBuibHBIX n3MepeHuil (opopmieHre u3mepeHuii B Tabnmuie, B Buae rpaduka)
Hanuume npaBUIIBHBIX BRIYUCICHUH WM aHAJIN3 HAOIIOACHUS

Hannuue PAa3BCPHYTOI'0 BBIBOJA, OTPAKAIOIICTO CYHIHOCTD N3YyHaCMOI'O SABJICHUSA C YKA3aHUCM
KOHKPETHEBIX PE3YJIBTATOB

TpeGoBanus K 3aMTe NPOEKTA
Martepuan JOCTyIIEH M Hay4eH, UJIeU PACKPBITHL. KauecTBEHHOE U3JI0KEHHUE COIEPIKaHUs: YETKas,
rpaMOTHas pedb, Iepecka3 TeKCTa (J0MyCKaeTCsl 3aUUThIBAHNE IIUTAT); HanOoJiee BaKHBIE
MOHSITHSL, 3aKOHBI U (POPMYJIbI AUKTYIOTCS JUIS 3AIIUCH.
Harnsininoe npezcraBieHyue Marepuana (C UCIIOJIb30BaHUEM CXEM, YepTeKel, pUCYHKOB,
MCIIOJIb30BaHUE TIPE3EHTALIUN )
Hcnonp30BaHne NPaKTUUECKUX MUHHU-UCCIIEI0BAaHUH (110Ka3 OIbITA)
KauecTBeHHBIE OTBETHI Ha BOIIPOCHI CIIyLIATENIEH 110 TEME

Yetko chopMyIMpOBaHbI BBIBOIBI

TpeboBanusi k padoTe 3a KPyIJbIM CT0JI0M, Y4aCTHIO B KOH(epeHIHn
[TpencraBienne cOOOIICHHS B TOCTYTHOU KpaTKoi Gopme. KauecTBeHHOE M3IT0KEHNE
COJIEpKaHus: YeTKasi, paMOTHAas pedb, IEPECKa3 TEKCTA (JIOMYyCKAETCsl 3aYNThIBAHUE LIUTAT).
Hannuue nononHeHuit no npociymmuBaeMoin Teme
Hanuuue BonpocoB AOKJIaJUMKAM C LEJIbI0 YTOUHEHHS] HEOHSATHBIX MOMEHTOB

KauecTBeHHBIE OTBETHI HA BOIIPOCHI JPYTHX O0yUYaIOIIUXCSI



(I)paFMeHT BBIIMMOJTHEHUSA IKCIIEPUMEHTAJIBHOI0 3a1aHUSA 110 TEME «MOI{CJ’IHPOB&HHC
CHJIOBBIX JJUHUI MATHUTHOIO IOJIsI

A) MarauTHas cTpesika ¥ IOCTOSIHHBI MarHuT

b) MarnutHoe 1osie oCTOSIHHOTO TPSIMOTO B) MaruutHoe 1ose oCTOsIHHOTO
IyrooOpa3HOro MarHuTa

Marbsurta

BriBoa

CuiioBble JIMHAM MArHUTHOI'O IIOJIS 3aMKHYTBI, IIO3TOMY IIOJIC HA3bIBAIOT BUXPCBLIM.
®dopma CHIIOBBIX JIMHUK 3aBUCUT OT (DOPMBI MAarHWTa: CUJIOBBIC JIWHUHM HAMPABJICHBI OT OJHOTO
(ceBepHOr0) MOJIIOCA K APYTOMY - TIPOTHUBOIIOIOKHOMY (f0)KHOMY). [0 TyCcTOTE CHIIOBBIX JTUHUN
MOKHO CYJUTh O BETMYMHE MATHUTHOW MHIYKIUHU: YeM OOJbIle TyCTOTa JMHUMA, TeM OOoJbIe
MarHuTHass WHAYKIOUS B JaHHOW TOYKEe. BEKTOp MAarHUTHOW WHAYKIMHM HAIpaBiIeH II0
KacaTeJbHON K CUJIOBOM JIMHUY, TAK)KE KaK MAarHUTHAsI CTPEJIKa KOMIIaca.


http://fizmatklass.ucoz.ru/photo/ehksperimenty/magnitnoe_pole/magnitnaja_strelka/3-0-33
http://fizmatklass.ucoz.ru/photo/ehksperimenty/magnitnoe_pole/magnitnoe_polja_postojannogo_magnita/3-0-29
http://fizmatklass.ucoz.ru/photo/ehksperimenty/magnitnoe_pole/magnitnoe_polja_postojannogo_magnita/3-0-29
http://fizmatklass.ucoz.ru/photo/ehksperimenty/magnitnoe_pole/magnitnoe_polja_postojannogo_magnita/3-0-29
http://fizmatklass.ucoz.ru/photo/ehksperimenty/magnitnoe_pole/magnitnoe_polja_postojannogo_magnita/3-0-29
http://fizmatklass.ucoz.ru/photo/ehksperimenty/magnitnoe_pole/magnitnogo_polja_prjamogo_toka/3-0-30
http://fizmatklass.ucoz.ru/photo/ehksperimenty/magnitnoe_pole/magnitnoe_pole_vitka_s_tokom/3-0-32

@®parMeHT BHINOJHEHUSA IKCIEPUMEHTAJIbHOI0 MOIeIMPOBAHUSA 110 TEMe
«BpIumncienne JJINHLI CBETOBONM BOJIHBI

A) VI3mepeHue IMHBI CBETOBOW BOJTHBI

3amuTa npoekra
B paGore st ompeneneHusi UIMHBI CBETOBOW BOJIHBI HCIIOJB3YETCS AUDpaKIOHHAS
peleTka ¢ Nepuo oM
d = 0,01mm (nepros yka3zaH Ha PEIIETKE).
Ecnu cMOTpeTh CKBO3b PELIETKY M MPOpe3b Ha MCTOUYHUK CBETa, TO Ha 4epHOM (hoHe
9KpaHa MOKHO HaOIr01aTh 1Mo 00€ CTOPOHBI OT MIENU TU(PPAKIUOHHBIE CIIEKTPHI 1-TO, 2-TO H T.

1. IOPSAJIKOB.
JlyiiHa BOJIHEI A onpenessiercs o Gpopmye
d-sin ¢
A=—"=
k

rie d - mepuo pemeTKH,
K - mopsiok criekTpa,
@ - Yroi, MoJ KOTOPHIM HaOIlfoaeTcss MakCHMyM CBETa
COOTBETCTBYIOIIIETO 11BETA.
ITockoyibKy  yIJibI, TIOJ KOTOPHIMH  HAOJIFOAFOTCS
MaKCUMYyMbI 1-r0 U 2-TO MOPSIKOB, HE MPEBBIMIAIT 5°, MOKHO
BMECTO CHMHYCOB YIJIOB MCIIOJIB30BAaTh NX TAHI'CHCBI. "3 PUCYHKaA =5

8 BUAHO, YTO
¢ b
ge a
PaccTosiHue @ OTCUMTHIBAIOT IO JIMHEHKE OT PEHISTKH J0 dKpaHa, paccTosHue b- mo

IIKaJie KpaHa OT IIEH 10 BEIOPAHHOM JIMHUU CIIEKTpA.
Torna ¢popmya asst onpenesneHus! JUIMHBI BOJIHBI UMEET BUJIL:

B Haewm ciydae, Mbl TIOJTy UM JUIMHY BOJHBL: A = 8 - 107 m.
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®parMeHT IKCIEPUMEHTAIBLHOI0 MOJCJIHPOBAHUS KAYeCTBEHHOM 3a1a4M 110 Teme
«IloTok BekTOpa MATHUTHOM MHAYKIHH. SBJIeHUe d1eKTpoMarHuTHOM HHAYKuu. J1C
HHAYKIUID)

(OtkpsoiThiii 6ank 3anannii EI'D no ¢usuke) HamMarnnyeHHsI CTaIbHON CTEpKEHb HAUWHAET
CcBOOOJHOE MaJIeHUE C HYJIEBOW HauyajIbHOW CKOPOCTHIO U3 MOJIOKEHUS, N300pakEHHOTO Ha pUC.
1. Ilponeras CcKBO3b 3aKpeIUIEHHOE TMPOBOJIOYHOE KOJBIO, CTEPXKEHb CO3MaéT B HEM
AIEKTPUUYECKUH TOK, CHJIa KOTOPOTO U3MEHSETCS CO BPEMEHEM TakK, Kak [MOKa3aHo Ha puc. 2.

- =~ F

1]
' S A 1 I &

-

Pﬁc. 1 Puc. 2

[Touemy B MoMeHTHI BpeMeHM t1 U t2 TOK B KOJIblle MMEET pa3iuyHble HarpaBieHus? OTBer
HOSCHUTE, yKa3aB, Kakue (U3MYEeCKHe SBICHHS M 3aKOHOMEPHOCTH Bbl Mcnonb3oBamu ams
o0BbsicHeHUs. BimsiHEeM TOKa B KOJIbLIE HA ABM)KEHHE MarHUTa MPeHeOpeydb.

IIpoBenem 3kcnepuMeHTaIbHOE MO/AETHPOBAHUE 3a]a4H, BHUMATeIbHO Ha0/1101as
3a CKOPOCTHIO NA/ICHUs] MarHUTA B KOJbIIE:

B HavanpHBEIM MOMEHT MAarHuT HaxXOoAUuTCA AaJICKO OT KOJibLa, IMO3TOMY JIMHUUW I10JIA B
IPAaKTUYECKU HE MepeceKaroT NpoBoaAHUK. [1o Mepe mpulinmkeHus K KOJbLly HoJe pacTéT, U ero
JIMHUW HAYUHAIOT NICPECCKATh IMPOBOAHUK, BbI3bIBAA SILC HUHAYKIHUH. CKOpOCTI) MaraurTa TakKxXe
pacTér ¢ TeueHMeM BpeMeHH, nmostoMmy IJIC ObIcTpo BoO3pacTaeT MO Mepe MPUOIHKEHUS
CEBEPHOr0 IOJII0Ca MarHuTa K IUIOCKOCTH KOJIbLIA, TOCKOJBKY I'yCTOTa JIMHUN yBEIMYUBAETCH,
T.€. pacTEéT MarHUTHBINA NMOTOK @D, yTO MPUBOAUT K pocTy Moayis DJC u MOZyssl CUIIBI TOKA.
Korna nomntoc Mmaraura, npois yepe3 IIOCKOCTh KOJblla, HAYMHAET YJAIAThCS OT MPOBOJHUKA,
TO KOJIMYECTBO IepeceKaeMbIX JUHHM yMmeHblnaeTcs. IloaTomMy, HeCMOTps Ha BO3pacTaHHe
ckopoctu, moayis JJIC mamaer. B TOT MOMEHT, KOrja 4depe3 IUIOCKOCTh KOJbLA MPOXOIUT
cepeiHa MarHuTa, JIMHUM MO MEPHEeHIUKYJISPHBI MI0CKOCTU. [IpOBOJHUK B 3TOT MOMEHT
«CKOJIB3UT» IO JIMHUAM IIOJISI, HC IMEPECCKasA HUX. TTotox BCKTOpa MarHUTHOM HWHAYKIOWHU B 3TOT
MOMEHT JJOCTUTaeT MaKCUMaJbHOT0 3HaueHus. [Ipu 3Tom cuna Toka oOpaiaercs B Hylb.

IIpu nanbHeiIeM JBM)KEHUM MarHuTa IMOTOK HAYMHAET YMEHbLIAThCs, a JIMHUHU
OKa3bIBAOTCSA BHOBBL HAITPABJICHBI IMOA YIJIOM K IIJIOCKOCTHU KOJIbHA W MEPCCCKAIOTCA UM IIPU
JBI)KEHUHU. DTO NPHUBOAUT K BO3HUKHOBeHHIO DJIC, HampaBieHHE KOTOPOH M3MEHseTCsl Ha
MPOTUBOIIOJI0KHOE, TIOCKOJIbKY KOJMYECTBO JIMHHWM, OKAa3aBIIMXCSA BHYTPU KOHTYpA,
YMEHBIIAETCs, a 3HauyuT, IOTOK IOJs TeNepb HE YBEIMUYUBACTCA, A YMEHBIIACTCS.
COOTBETCTBEHHO, BO3HUKAECT WHAYKIMOHHBIM TOK, HAIIPABIEHHBII B IPOTHUBOIIOIOKHYIO
CTOPOHY, yBCHHHHB&IOHJ,HIZCSI no mMepe HpI/IGHI/I)KeHI/I}I IOJKHOT'O ITOJIFOCa K IINIOCKOCTH KOJbIA.
[TockonbKy CKOpOCTh MarHurta TeNeph ropazo OOJblle, YeM MpPU MPOXOXKJIEHUU CEBEPHOTO
nontoca, DJIC 3HaunTenpHO OOJIbIIE, @ 3HAYUT, U MOJYJb CHUJIBI TOKA OKa3bIBAETCS OOJIbIIE, YEM
B HaydaJI€ JIBUXXCHUSI. HpOﬁﬂH MAakKCUMyM, II0JIE MAarHuTa HAQYUHACT YMCHBIIATHCA IO MCPE
YAQAJICHHUA FOKHOT'O ITOJIF0CA OT INIOCKOCTH KOJIbLld, YTO HNPHUBOJUT K YMCHBIUICHUIO CUJIBI TOKA J10
HYJIA TOTrJia, KOTAa MarouT OKa3bIBACTCs HA 00JIBIIOM PaCCTOSAHHU OT KOJIbLIA.
3anuch pelieHus 3a1a4mn
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l. MaayKuuoHHbld TOK B KoJble BbI3BaH DJIC MHAYKIMM, BO3HUKAIOUIEH MPU MEPECEUCHUU
IIPOBOJXHUKOM JIMHUWA MarHUTHOTO nouis. I1o 3akony nnnykuuu Papanes

-AD
Ar

S/1C nponopruoHagbHa CKOPOCTH U3MEHEHUS! MarHUTHOTO MOoToKa @, T.e. KOJUYECTBY JIMHUH,
MepPEeCceKaeMbIX KOJIBIIOM B CeKyH1y. OHa TeM BbIIIIE, YeM OOJIbIIE CKOPOCTh JBUKEHUS MarHUTA.
Cwia Toka |, B cooTrBercTBHM ¢ 3akoHOM OMma JyIsl 3aMKHYTOM I1emnu, mponopuuoHaibHa DJ1C
WHIYKLIWHU &2

£

I=—
R

2. B MomeHT BpEMECHU 1 Kk KOJIbIY leI/lﬁJII/I)l(aeTCH MarHuT, M MATHUTHBIA MOTOK
YBCJINIUBACTCS. B momeHnT {2 MarHurt yYaaasdercsa, u MATHUTHBINA IOTOK YMCHbBIIAECTCSH.
CJ'lelIOBaTeJ'IBHO, TOK UMECT PAa3/IMYHbIC HAIIPABJICHUA.

E=
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[1]

BAPHAHT 25

Yacrs 1

Omeemamu K sadanuam 1-24  aennwmen cnoéo, qwueao uaw
nocredosameavnocms yudp uau wucen. Omeem zanuuwume 6 nore omeema
6 mexcme pabomwt, a 3amem nepenecume ¢ BAAHK OTBETOB N 1 cnpasa
om HOMEpA COOMEEMCMEYIOW €20 3A0ANUR, HAYUKAR € NEPEOl KAeMOuKU.
Kaxcdwil cumeon nuwume 6 omdensnoli Kaemowke 6 coomeememeunu
¢ npusedéunvimu 6 Grawxe obpasyamu. Edunuyst usmepenun Quauvecxux
BENLUNUN NUCAMB HE HYNCHO,

Ha pucynke npusesén rpadux saBUCHMOCTH IPOEKIHN U, CKOPOCTH TeJa OT BPpeMeHy t.

Uy, M/C
15717

OnpegennTe NpoeKuMIo @, YCKOPEHHS ITOrO Teaa B HHTepBAJe Bpemenu ot 5 go 10 c.

Orser: m/cl,

Bpycor mnokourtcs Ha HakaoHHON miockocTw,
ofpasyomeit yroa 30° ¢ ropusontom. Cuna Tperus
nokoa pasHa 0,5 H, Onpegennre cuny rvsaswecrn, “30°
JMeHCTBYIOIYIO HA GpPVCOK.

OTser: H.

OTHOlIeHE MMIY/IbCA ABTOKPAHA K UMIYILCY JerKoBOro aBToMOGHIA B _ 1,8. Kaxoso
P2
m
OTHOINEHHE HX Mace m—'. €CJIM OTHOLIeHHE CKOPOCTH BTOKPAHA K CKOPOCTH JIETKOBOTO
2

v
aBTOMODMHIA v—l =0,3?
2

Orser: .

T 2020. 000 «H cren «H Asnce DOPAIOTARNE o

M, PECHpOUT RO D ICOMMEDUECHHX LEANX Ges MICLMOARIND PEIpemienn nposoofsnIaToTn e AONYCKASTCA
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BAPWAHT 25 253

Ha pucynke nsofpaxeHa 3aBUCHMOCTE AMIIHTV/EL
VCTAHOBHBIIMXCA KOJeDAHMNA MAaATHHKA 0T UACTOTH
BRIHVACIAIOIEH CHabl  (pe3oHAHCHAA  KpuBaf).
YacTrora BHIHYAAA0OMIEH CHIbl BHAYAJ e Obila paBHa
0,5 Tu, a sarem crana pasaa 1,0 .

Bo crONBKO pa3 M3MeHWJAach TPH ATOM aMILTHTYAa

VCTAHOBUBIIMXCH BbIHY e HHBIX Kosgedanuni
MasgTHUKAE?
Orser: B paa(-a).

Ha nmoay amdra pacHogoMeHbl ABA ONMHAKOBBIX
MEeTA/LTHYECKHX DaKa, B KOTOPbIE MOBEPXY HAJIUTO
MOJACONHEYIHOe MACJI0 (CM. PHCYHOK).

W3 npusegéHHOrO HUMKe clucka prifepure dea
OpaBUAbHBEIX  YTBEDMAEHMA M YKQOKHTEe HX Bax 1
HOMEDA.

1) Jlasnenmne macsia Ha AHO nepsoro fGaxa B 2 pasa 2a
MeHBIIe, YeM YV BTOpPOrO.

2) Oba Daka gaBAT Ha MO AM(Ta ¢ OAMHAKOBON CHJIOI.

3) Cuna napneHnsa Macja Ha AHO nepeoro baka B 2 pasa OoJibine, Yem y BTOPOro.

4) ObGa Daka OKA3LIRAIOT HA NOJ JHATA OIMHAKOBOE NaBJIEHHE.

5) Ecau andr HauséT ABMKEHHE BBEPX ¢ yeKopeHmem 4 M/c’, napienwe Maciaa Ha JHO
faxor ymenbmuTes ua 40 %.

OTseT: m

Mansuug OpocHs CTANBLHOM IAPHK BBEpX NojA yraom ® ropusonty. IIpenedperas
CONPOTHBJIEHWEM BO3AVXaA, OnpejenuTe, KAK MEHAKTCA MO Mepe Hpnﬁ.’lﬂ)l(eﬂﬂil K 3demJjie
MOTHAS MEXAHWYECKAS HHEPrHa IapHK4 M MOAYJbL BePTHKANLHOH COCTABJAAIOIIEN ero
CHOPOCTH.

Jnsa kasmJI0i BeJWYHHEI OMPEAEJINTE COOTBETCTBYIOLIHIT Xapaxkrep HIMeHeHH:

1) yBenmuusaercs
2) yMeHbUIaeTcs
3) He M3AMEHAeTCH

Banumnre B radauuy sBedpannnie nudpLl 18 Kaxkaol pusnueckoit seanaunabl. ndpo
B OTBETE MOIVT MOBTOPATHCH,

Mojayab BEPTHRAJIbHON
COCTABAAIOLLEH CKOPOCTH
mapuKa

TTosnnas mexasuuecKasn
SHEPrusl MIAPHKA

© 2020, 000 «Hanareaketso «Haukounauuoe cbpanosannes

Tf PRUS IR B KONNSPMECHIX nexsax Boa mHcs pape NPUSOOBAAIATIIN Re J0NFCKAeTCN
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TANOBBIE 3KZAMEHAUMOHHLIE BAPMAHTbI

Oaun  KoHen JErKOH NPYKAHB KECTKOCTHI0O k NpPHKpennén K 6Gpycky, a Apyroif
3AKPeNnJEH HemoABMIKNO. BPYyCoXK CKONB3MT 1O TOPHIOHTAIBLHON HANPABIAIONICH Takg,
HTO er'0 KOOPAMHATA M3MEHSeTCH CO BpemeHeM 1o sakony x(t)= Asinof.

VerasoBuTe  COOTBETCTBHE MeXAV  (DM3HYECKMMM  BelMumMHaMB #  (OpMyIaMm,
BBIDAKAKIMMY HX 3aBHCHMOCTE OT BPEMEHH.

K xaioit nmoaunuu nepsoro crobna noAdEpUTe COOTBETCTRYIONIYIO MO3HIMID U3 BTOPOIO
cTondna U 3anuIIuTe B TAAuLy BeIOPaAHHEE HUOPL! 0] COOTBETCTBYIOLUIMMH OYKBAMM,

PU3UYECKHE BEJIUYHUHEI POPMYJIBI

A) kuneTnueckas sneprus Opycka Eg(t) 1) ~kAsinot

B) npoexunsa a,(t) yckopenus Gpycka ocnh x 2) k—gicosz wt
3) Ao’ sinot
4) %jsinzwt

Orger:

B cocyne copepuresn reanit nog aaenenven 150 klla. KoHneRTpanuo reaus yBeInauIn
B 2 pasa, a CPeAHION KHHETHYECKYI) SHEPIHI0 TeIUIOBOTO ABIMKEHHS ero MOJeKYJ
VMeHBIIHIN B 3 pasa. OnpejennuTe YCTAHOBMBIIEECsS TABJIEHHe Paaa.

Orger: klla.

Kycox meranna ynennsoi rennoénmroctsio 500 [/ (kr + K) narpean or 20 °C a0 100 °C,
3aTPaTHB KOJMYeCTBO Temnorsl, paBHoe 160 rJlx. Yemy paBHa Macca 5TOro Kycka
Merania?

OrgerT: Kr.

Hpeanpuniit oqmoaTroMuBIi raz yuacrsyer B mpomecce 1-2-3, VT
rpaMK KOTOporo mpuBeAéH Ha pucyHke (V — ofeéM rasa, \

T — abcomornas rtemneparypa rasa). Macca raza B Xome o
npoiecca He wmensgerca. B npouecce 1-2 rasy coobuator
KOJMYECTBO TemJaoTsl, pagHoe 15 kllxx. Onpeaenure uaMeHenue 1 2

BHYTDEHHEH DHepPrum B npouecce 1-2.

0 T
Orser: wJx.
© 2020. 00O +H rereo o Hi AhHOe Ol pa .
Konuposamiwe, pecipocrpaneume » e n PRECHHY UPARX (63 mechNennon prapemenien npasoofizazaTtenn e Joaycuaeren
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(1]

Hjeanpublil ras nepesBesy M3 cocTosHusa 1 B cocTosHme 3 Tak, p
KAK MOKA3aHO HA rpaduKe 3aBICHMOCTH JABJCHMS p rasa g, . .. 3
ot obséma V., KosMyecTso BOI[ECTBA rasa [py 3TOM He MEHHAJIOCh. ;
i 2p01"" "3

W3 npuBef@HHOrO HMM¥e CHHCKA BhidepuTe d6a NPaBUIbHLIX Po 1! 2
VTBepIKAEHMA, XAPAKTePHIYIOIMMX npollecchl Ha rpaduke. Po- .
1) Abcoawrnas TeMIIepPaTypa rasa MaKCHMaJILHA ' |

B COCTOAHHH 3. 0 Vo 2VpV
2) B nponecce 1-2 abcoawTHas TeMIEPATYPa Tasa yBeJIHYNIach

B 2 pasa.

3) B npouecce 2-3 abcomoTHas TeMIepatypa rasa ymeneiliniace 8 1,5 pasa.

4) TLroTHOCTH ra3a MHHMMAJbLH& B cocTOAHMH 1.

5) B xome npomecca 1-2-3 cpejHeKBaJpATHYHAS CKOPOCTEL TEIJIOBOrO ABMIKEHHHA
MOJEKYJ r'asa VBeIH4YMJach B 3 paasa.

Orser: ED

Temmeparypy Harpepareis Telosol Mamunsl Kapro yMEHBIIHIM, OCTABAE TEMIEpaTypy
XOJMOMABHNKA OpexkHeid. KoJn4ecTBO TenaoTsl, OTAAHHOE TasoM XOJOIWJIBHHKY
3a mMKa, He maMenwioch. Kax wamemmumes npu srom KILI Tennosoii MamrmHbi
H KOJMYECTRO TemIoTh, MOJVHeHHOe ra3oM 3a UUKJ OT Harpepartenn?

Jlns KAMKAOH BEIHUMHBI ONPEJEIUTe COOTBETCTBYIOLMI XapaxTep e€ MaMeHeHwHs:

1) yBenmmumiach
2) yMeHBLIIHIACH
3) He M3MEHMJIACH

Banumure p TA0AMIY BEOpaHEBe MEAPLL AMH KaXI0H (puauyeckoil seanunnbl, Ludpn
B OTBETE MOI'YT [IOBTOPATLCH.

Koau4ecTso TeIIoThl, N0JYIeHHOE FrazoM

KII] rennoBoit Mauinsl
- 0T HArpeBaTes 38 LMK paboTLI

B sepmuuax paBHODEIPEHHOrO TPEYTOABHHKA PACHOJOMKEHEl TOYeUHbie
sapanet —2¢, +¢ > 0 u —2¢ (cm. pucyrok). Kyna sHanpasjieH OTHOCHTEIbHO
pucyska  (66epx, 6Hu3, e1eeo, enpaso, om  rabrwodamenn,
K nabrwodamenio) BEKTOD HANPAKEHHOCTH PeaVILETHPYIOLUIEro
ATEKTPOCTATHYECKOTO 1oid B Touke () — TOUKE MepecevMendd MeauaH
Tpeyroasauka? Omeem sanuwume cr060x (caosamu ).

Orrer: .
[ 14 | OnpejennTe CONPOTHBIEHME YHACTKA Hemu, M30OPAKEHHOTO 6 Om
" na cxeme, mesay Touxamm A u B, 20m

A B
3 0m
OtseT: Omn.
© 2020, 000 «Hagaresnerno «HABORAARAO ofpasonarites
Konnp , PACTPOCTR e R RONMepuocRax weany Ged nucs D paspe HPAROONIUSOTETA Be AONYCKAOTCR
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TUNOBLIE 3K3AMEHALINOHHBIE BAPUAHTLI

[15 ]

Ha pucynre npuBeiéH rpad@Myr 3aBMCHMMOCTH CHJIBL |, MA
TOKa [ OT BpeMeHM ! npH CBOBGOAHBIX rapMOHHYECKHX 5
Kojgebanusx B KosebarenbHom Kontype. Kaknm craner . /\

nepuoj  cBobOAHBIX KozeDaHMIl B KOHTYpe, ecJH [ 1 3 /4 5 6t MKe

KOHJIEHCATOD B 3TOM KOHTYpe 3aMeHHTh Ha JApyroi -5+
KOHEHCATOD, EMKOCTL KOTOpPOTo B 4 pasa MeHbine?

Oreer: MKC.

HIKoabHMK, H3YYan 3aKOHBI TEOMETPHYECKON ONTHKH,
OpOBEJ ONBIT 110 NOPeIOMJIEHMIO CBeTa (CM. pPHCYHOK).
s 5TOro OH HANPaBHJ Y3KHI MVYOK CBETA HA CTEKAAHHYIO
NIACTHHY.

Iloabsysack tabauueit, subepuTe M3 NPUBEIEHHONO HHMKE
crnMcKka d6a NPAaBMILHBIX YTREPMHICHHUHA, ONUCHIBAKIMX
Habawgaemoe sBJIeHME,

yroa o 20° 40° 20° 70°
sina 0,34 | 0,64 | 0,78 | 0,94

1) ¥ron nagenus pasen T0°,

2) IloxasaTenb MpejoOM/IeHUS CTeKaa pasen npumepno 1,47,
3) ¥Yroa npenomiaenns pasen 50°.

4) B crekse ckopocts cBeta Gosble, YeM B BO3AYXeE.

D) ¥ron orpaskenus pasen 20°.

omer: [ ] ]

HepasseTsaeéHHAA ANEKTPHYECKAA Lelb MOCTOSHHOIO TOKa COCTOMT M3 MCTOUHMKA TOKA
M MNOAKIIOUEHHOrO K ero BLIBOJAM BHENIHero pesdcropa. Kak wuamenarcs npu
VMEeHBILIEHUN CONPOTHBIEHUA pesucTopa cuaa Toka B uenu u IJIC ucrounmuxa?

Hna kamaoil BeTHINHBL ONPEAe]NTe COOTBETCTRYIONIHN XapakTep MaMeHeHHA:

1) ysenmumres
2) yMeHsmmTes
3) He usMeHHTCS

Bamumnre g 1abauuy seidpanusie nudpsl 18 Kaxaol ¢uanyeckoii peanunsel. ndpor
B OTBETEe MOIYT IOBTOPSTHCS.

Cuia ToKAa B 1eny I/1C nerounHkKa

IMporon Mmaccoit m # 3apaAoM ¢ JABHMKETCA NePHeHANKVIAPHO JIMHUAM HHAVKIIHE
OJHODOJHONO MATHUTHOTO NMOJAA B 10 OKPYIKHOCTH CO CKOpocThbio U. JleiicTBHEM CHIIBI
TAMKECTH NpeHedpeys,

2020, 000 «Hagarexberen « HAKOBLABHOS OOPOIIBaENEs

ROIIHMI'IH!‘. PACTIPOCTRANCIHE 31 HCROANLICRAHHE 8 ROMMADYECKHN BReanXx fed mecemennore pospeurennn ﬂplllm‘l,‘l‘"ﬂl ne 20nyoRatTon
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BAPWAHT 25 257

20

|

d

VCTaHOBHTE COOTBETCTBHE Mexcay (DU3HUYECKHMH BeINUYNHAMY B (GOpMYyJIaMH, IO KOTOPEIM
HX MOYKHO PACCYHTATD,

K xasncaoit mosuiuy neproro cronbua nogabepure cOOTBETCTRYIOIIYIO HO3MIIHIO H3 BTOPOTO
crosfua # sanuure g Tabauuy pLidpapEsie IHGPLL M0] COOTRETCTBYIOmMMMH OyKkBaMM.

GOUBUYECKHUE BEJITHMYHNHDBI DOPMVYJIbI

A) nepuojl 06paleHHA MPOTOHA 10 OKPY/RHOCTH 1) %;%"-
B) MOAVIL YCKOPEHHES NPOTOHA 2) quB
muv

3) B

quB
Tl g et

AlB ) i

OreeT:

PaguoakTHBHBIM H30TON BHCMYTA 21235 nperepnesaer o-pacmajg. VEaKHTe UHCIO
) 33

OPOTOHOB M 4YMCI0 HeHTPOHOB B o0pazoBaBIIeMes sape.

Yucno npoToHos Yucso HeHTPpoOHORB

B 6aanx omeemoe N I nepenecume moawvko wucaa, 6ez npobenoé u dpyzux
GONOAHUMENBRBLY CUMBONO08,

Benénnii ceer (1= 550 HM) TepexXOANT M3 BO3AYXA B CTEKJIO C TIORA3aTeneM npejoMIenns 1,5,
OnpegennTe oTHOWEHHE dHEPrHH (OTOHA B BO3AYXE K €ro IHEPruH B CTEKJe,

Orger: .

Ilpy HcenegOBaHHHM SABHCHMOCTH KHMHETHUYECKON JHEpruMm (OTOIeKTPOHOB OT JIHHEI
BOJNHBI MAJAIOMIEr0 CcBeTa (POTOINEMEHT OCBEUIANACH “epe3 pasiuyubie CBeTOdHALTDHIL
B nepBoii cepui ONBITOB MCIONL3OBAICH CBETO(MNABLTD, PONYCKAIMIA TOJBKO 3eaeH i
CBET, & BO BTOPOH — TOJBKO (hHOJETOBBIM. B KaMJOM OnelTe Habmoaatm ABleHHE
oroaduperTa ¥ UIMEPAIN SANHMPAIONIEe HANDAMEHHe,

Kag uaMeHsioTCd JIIMHA CBETOBOI BOJHEI M MOAYJIbL 3aNHPAOIIEro HANPSKEHMA npH
nepexojie oT Neproif CepHH ONLITOB KO BTOPOH?

Jlns ka0l BeAHMUMHB ONpPeJe]uTe COOTReTCTBVIOUIMI XapakTep €€ W3MeHeHHs:

1) ysenuuuBaercs

2) ymMeHnIaeTcs

3) He u3MeHsgeTcsa

Banmumure B_rabanny suibpanabie nudpst 1A KaKA0H (pUanyecroit senmunnsl. ugpb
B OTBETE MOrYT MOBTOPATHLCA.

Jlnuna CBETOBOH BOJHBI, Moayan sanupaionero
najaioniei na (hoToIIEMEHT HANPSMKEHHA

© 2020. 000 «Hannreascroo «Haunosnipnoe ofpasipauncs

Kotnpossite, PeenpoctPprEenie i ACnaThaounine o KOMNCPIecKHX Qeanx fes uncsMeNore paIpitesat npancofiaagnresn He J00yeRAPTes
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TUNOBBIE IKIAMEHALIMOHHLIE BAPUAHTHI

L22 ]

YuyeHux uamepss TeMmneparTypy sosayxa B kiaacce. ITokasamms TepMomerpa
npusefeHsl Ha (ororpaduu. ITorpenrHOCTE HaMepPEHMA TeMIepaTyphl paBHa
eHe nejeHUs TepMoMerpa. Yemy paBHa TeMneparypa BO3AvXa B KJjaacce
110 Pe3yabTATAM ITHX M3MepeHui?

3anuuidTe B OTBET IOKA3AHMA TEPMOMETPA € YHOTOM NOrPeITHOCTH
HaMepeHui,

Orser: ( % ) [ R

B 6ranx omeemoe N 1 nepenecume moavko wucaa, 6ea npobenoe
u dpyzux JONOAHUMENBHBIX CUMEONOS.

Yuenux uayuaer cuay Apxumena, AeHCTRYIONIYI0 HA TeJa, HOJHOCTBHIO NOTrPYKEHHEIE
B KMAKOCTh. B ero pacnopsxseHuH MMeOTCH NATH YCTAHOBOK, COCTOAIIHE H3 GMKOCTelf
C Pas/IMYHBIMH JKHJAKOCTAMM M CIUVIONIHEIX [UAPDHKOB DA3ZHOr0 00BLEMa, CAeNaHHLIX
H3 pasHpix marepuaaos (em. Tabauny). Kakme ase veTaHOBKM HeoOX0aMMO HCNONLIOBATH
VYEHHKY i TOro, 4robbl Ha OnBITe ODHADYMXUTH B4BMCHMOCTL CHALBI ApXHUMea
or obbéma tema?

N Huakocrs, O6ném Marepuaax,
YCTAHOBKM HAJMTAH B 8MKOCTH mapnka, cm® M3 KOTOPOTO CAeJaH IMAPHK

1 KEPOCHH 30 cTanb

2 BOJA 20 AMIOMHHMIL

3 KepocuH 20 AMFOMHHAN

4 HOACONHEYHOE Macio 30 cTaih

5 BOJA 30 AsomuHmi

B oreer sanmimure HoMepa BLIGDAHHBIX VCTAHOBOK.
ormer [ ] ]

Paccmorpute Tabamiy, coaepriRamiyio XapakTepUCTHRH HEKOTOPBIX CIYTHHUKOB ILJIAHET
Conueunofl cueTeMsl,

Hassanme | Pamuye Paawyce opburnl, Bropas kocmuueckas Ilranera
| _CMYTHHEA COYTHHEAR, KM THIC. KM CKOPOCTE, M/C
Jyua 1737 3844 2400 Senis
Doboc -12 9,38 11 Mapc
Ho 1821 421,6 2560 Wuurep
Espona 1561 670,9 2025 1OnnTep
Kaanucro 2410 1883 2445 I0nuTep
Turan 2575 12218 2640 Carypn
Obepon 761 583,5 725 ¥pan
Tpuron 1354 354,8 1438 Henrys
© 2020, 000 «Hazaremcrso «H. N8atoe ofp
Konnposanue, pacnpocypamenne n u SOCHILK Leanx Gea ey paay TPAROIAARNTELN MO Q0N YERAETEN
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BAPWAHT 25 259

®

Buifepute 6ce RBepHbIe VYTBEPIKIEHHA, KOTOPLIE COOTBETCTBYIOT XapPAKTEPHCTHHEAM
CNYTHHKOB ILIAHET,

1) leppaa kocmuueckas ckopocTh a1a OSepona cocrasager npumepHo 11 km/c.

2) Vekopenue cpoboanoro nagenus Ha Jlywe npumepno 1,6 w/c2,

3) O6mém Turana nourn B 2 pasa doabvue obséma Tpurona.

4) Opbura Kananmero pacnonaraerca ganeiue ot nosepxHocery Onurepa, yem opbura Ho.
5) Yen gassiie or Conuna pacnosaraercs CNyTHHE IL1aneTbl, TeM MEHLIIE ero pasMepsl.

OrserT: :

He zaGydvme nepenecmu 6ce omeemut 6 Gaank omeemos N 1 6 coomeememaeuu
¢ unCmpyKyuel no uinoaHeHuo pabomot.

ITposepvme, wmolvt waxcdvii omeem 0Obil 3anucan 6 CMpPokKe ¢ HOMEPOM
coomeemcmeyouezo 3adanus. |

Yaers 2

Omeemom r 3adanuam 25 u 26 aeasemca HUcHo. 3AnUWUME IMO HUCO
6 none omeema 6 mexcme pabGomwi, a samem nepenecume 6 BIAHK
OTBETOB N I cnpaea om HOMepa cOOMECMCMEYIOWEZ0 3A0AHUR, HAHUHAR
¢ nepsoill kaemouku. Kaxdwid cumeon nuwume 8 omadeavHOU KAEMOUKE
¢ coomeememeut ¢ npueedénnvimu 6 Granxe obpasyamu. EQunuyst usmepenusn
PUIUHECKUX BEAUMUN NUCAMB HE HYNCHO.

Ha pucynxe usobpaxkén npoiecc, HpoHexogsmui ¢ 1 Moae  p
reaus. MunnrMansHoe Aasaenne raza p; = 100 klla, musumaapHbii 2
- P - 9
obsém V, =10 1, a maxcmmanpueiii V,=30 a. Rakyio pabGory = -
cosepiigeT rejiuii NpM nmepexofe u3 coctosHuA 1 B coctosinue 27
Orger: k1. Pi—+
0 v, Vo V

MaxcumanbHad KUHETHYeCKAs DJHEePrus IJEeKTPOHOB, BBUIETAIOIIMX W3 MeTalna mnog
naeiicreuem cseta, pasna 1,2 3B. Ecam ymeHbmiuTh JJUHY BOJHB! N8AaI0IIEro CBETa
B 2 pasza, TO MAKCHMMAJIbHAS KHHETHUECKAS OHEPrHs HIeKTPOHOB, BBUICTAIOIIHX
W3 2TOro Ke Meransna, crader pasmoil 3,95 »B. Onpenesiure SHepra Naa0NHX
(poTOHOR B DEpPBOM cayvae.

Orser: aB.

He zabydvme nepenecmu 6ce omeemut 6 Garank omeéemoe N I 8 coomsememeuu '
¢ uHCMpYKYyUeld no 6blNOAREHWIO paGombl. ‘
IMposepome, wmobvt Kaxdvil omeem Owia 3anucaw 6 CMpPoKe ¢ HOMEPON

coomeemcemeyouezo sadanus.

0 2020, 000 «Hazaresverns + Hamonaruwoe odpasonnnnes

ROORPORLING, PAcTIPUCTPAREIIE it MEHOABIGHARNE 3 KOAMEDUECKHR Lo Ax 503 OHCEMARIOND Paapesemitn NPIROOTIAIATCAN ke J0D¥OKAeTCA
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TUNOBLIE 3K3AMEHALMOHHBLIE BAPWUAHTH!

27 ]

[ 28 |

[ 29 ]

Ana sanucu omeemos na sadanun 27-32 ucnoavayime BJIAHE OTBETOB N\ 2.
3anuwume cnavara womep zadanusn (27, 28 u m.d.), a szamem pewenue
coomeememeyrowen 3adawu. Omeemeotr 3anucwviéatime wémwro u pasbopuueo.

Jee niockme MeTANLIMYECKHE MIACTHHBI KOHACHCATODA, 3AKPEILTEHHBIE HA M3OIAMPYIOUMX
IITATHBAX, PACTIONOMHIM Ha HeGOIBIIOM PACCTOAHHU APVE OT APYIA W COCAMHUJIN OAHY
IVIACTHHY € 383eMIEHHBIM KOPITYCOM, & JAPYFYIO CO CTEPIKHEM DIeKTPOMETPA (CM. PHCYHOK).
3areM maAaCTHHY, COGAMHEHHYIO CO CTED/KHEM OJeKTpPOMeTpa, 3apaanin. OfbacuuTe,
ONMpasCh Ha H3BECTHble BaM 3aKoHBI, KAK M3MEHAIOTCS MOKA3AHHA JNEKTPOMETPA [pH
BHECEHMHM MEXAY MJACTHHAMI JHAJIEKTPHYECKOH miacTHHbel, OTKIOHEHHE CTPeJKH
SJIEKTPOMETPA HPONOPIHOHANEHO PA3HOCTH MOTEHIMAIOB MEMIy ILIACTHHAME,

IToanoe npasunvnoe pewenue xamdoi us sadaw 28-32 doaxcno codeprcamv
3AKOHRBL U POPMYAbL, NPUMEHEHUE KOMOPLLX Heobxodumo w docmamouno dan
pewenus 3adaxu, a makxe mamemamuveckue npeobpPalVeanus, pacuémut
€ HUCREHHBIM OMEEeMOM U npu HeobBXOOUMOCTNU PUCYHOK, NORACHAIOULUIL
peuwenue.

I'pya nogsemen ma upysume xécerkocrsio 100 H/m k noroiaky audra. Judpr
M3 COCTOAHNA TNOKOA DPABHOYCKODEHHO ONYCKRAETCA BHH3 HA DPACCTOSHHE D M
B TeveHme 2 c. Kaxosa macca rpysa, ecam yAnTHHEHME NPY/KMHBI [PH HEMOARHMKHOM
OTHOCHTENBLHO JH(ra rpyse pasHo 1,5 cm?

[TaacTranHOBbI mapnk B MOMeHT ¢ =0 6pOCAIOT ¢ rOPH3OHTATLHOMN MOBEPXHOCTH 3EMIH
¢ HAYANLHON CKOPOCTHIO Uy TOA yriaoM o K ropuaonty. OZHOBPEMEHHO ¢ HEKOTOPOlt
BRICOTHI HA/l [OBEPXHOCTLK) 3EeMM HAYMHACT NAJaTh M3 COCTOAHUA MOKOH APYroi
Taxoil ke wapuk. Ilapuku AGCOMOTHO HEYIPYIO CTAJKHBAIOTCA B Boanyxe. Cpasy
1ocJie CTONKHOBEHHA CKOPOCTH IIAPMKOB HANPARICHA I'OPM3OHTATLHO. B Kakoil MOMEHT
BPEMEHM 1 WapukH yoaayT Ha aemno? ConpoTHRIEHMEM BO3ayXa NpeHedpeyb.

B ropusoHTANBHOM IMIHEAPE ¢ MIASKMAME CTEHKAMH 110/ MACCHBHBIM S
NOPIIHEM € [I0mAAbio S HAXOAMUTCA OZHOATOMHLUT MACaTLHBIN raa, k
IMopwens  coexmHEE ¢  OCHOBAHMEM  IMJIMHADA  HPYAMHON Po
¢ RECTKOCTHIO k. B HAYANLHOM COCTOAHMH pDACCTOAHHE MeHCIY Po
[IOpUIHeM M OCHOBaHMEM IMJAMHJApPA paBHO L, a aaBieHue raaa ) &

B OUIHHAPE pPaBHO BHeIUHeMY aTMOChEPHOMY JaBJIeHHIO P,
(cn. preyHOK). Kakoe KOMHYeCTBO TennoTsl § mepejaHo saTeM raay,
eCJIH B pesyjbTaTe MNODPUIeHb MeMIEHHO TePeMeCTHICH BIPaBo
Ha paccrosaue b?

£ 2020, 000 «Magarenrcrno + Haunonarnron ofipasonames
e T W ONCARIRIORANNE & ROMMPPUECIEX URARK (%3 NGk NOro paap Wi o QUANATEAR T 0Ny CRIETOR
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OTBEThI U KPUTEPWMI OLIEHUBAHWUA

314
Oxonvanue madautpt
B W'M P21 | 22 | 23 | 24 | 25 | 26 | 27 | 28 | 20 | 30
1 -3 1,875 | -1, | 0,75 -5 2,5 -10 6 7.5 2
2 16,2 25 1,62 1.4 1 5 2 5 0,32 | 0,12
3 1500 15 11 3,6 6 0,16 9 15 4000 3
4 9 12 1.8 0,6 5 10 4 2 8 8
5 25 wav | 34 uawm (45 wom | 14 o | 12 wan | 34 maun | 12 wam (45 woam |23 wan| 45 wan
52 43 o4 41 21 43 21 54 32 54
6 32 31 12 12 31 33 21 22 12 11
7 21 43 14 12 23 41 23 24 42 24
8 16 81 2 0,5 100 500 2 1,6 800 800
9 80 40 500 450 4 360 60 65 2,5 10
10 62,5 25 60 15 15 20 100 12 2 0,5
11 12 wan | 35 uan |23 wan |45 wan [ 12 wan [ 45 wim | 34 wan (45 wau |35 uan 14 uan
21 53 32 54 21 54 43 54 53 41
12 11 21 43 31 22 11 23 33 31 14
oT Ha- | K Ha- K K
13 Bleso | BupaBo | damofa- | 6ii0aa- | BpaBo | BREpPX BHU3 | BBepX |HAGMIO- | Halio-
Tenst | Texo AT | AATENI0
14 180 720 30 6 4 15 3 2,5 150 200
15 70 140 0,25 10 2 12 60 70 3 2
16 12 wam | 35 wam |14 woon | 35 s | 12 wam | 34 wnm | 23 wam |45 w34 uau 13 wan
21 53 41 53 21 43 32 54 43 31
17 21 13 11 23 13 31 22 33 13 23
18 12 43 43 12 14 23 13 24 21 32
19 91234 | 84218 | 96151 | 93144 | 81127 | 84128 | 1516 | 1416 | 3652 | 4052
20 1,5 1,3 1,25 1,3 1 1 750 50 660 22
21 23 14 21 23 21 12 32 21 22 13
22 1,80.1 |1,800,05| 4,60,2 | 5,204 | 231 242 |101,90,1| 7641 | 1,60,1  4,30,1
23 13 vnn | 24 now (14 win| 13 wam | 25 wim | 14 mom | 12 won |28 wong| 34 | 14 pam
31 42 41 31 52 41 21 32 43 41
24 23 35 23 15 24 13 12 34 24 13
25 4 3 10 0,75 4 6 8 0,1 800 800
26 l 12 5 0,15 1 2,75 1,55 3 4 20 27

© 2020, 000 +Hanuren
n
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3AOAHUA C PASBEPHYTbIM OTBETOM 385

Bapuaur 25

- Boamoxuoe pemenne

1. Bapaax @, CcoOGIEHHEIT ILIACTHHE, COGAMHEHHOH CO CTEPKHEM JJEKTPOMEeTpa,

pacmpeaensieTca TaK, WT0 MX NOTEeHUMANBl OKasbBalTCH OAWHAKOBLIMA. IIpu arom

NpaKTHYECKH BeChb 38pAJ @ OKASBIBAETCH HA NIACTHEHE.

2, Ha 383eMI6HHOM KOPNVCE OJEKTPOMETpa W BTOPOH MJIACTHHE  BO3HHKAKOT

MEIYIHPOBaHHbBIE 3ApPAJMLI NPOTHBONOIOMKHONO 3HAKA, NPH JTOM 3apsiil NJACTHHE!

paren @ no MoayJo. Q

3. PasmocTs noreHnuasor mexmay maactusamyu U = ik

4. Brecenwe MIACTHHB M3 JAMIJIGKTPHKA YBeJWYMBaeT EMKOCTh KOHAEHCATODA,
£,ES

Tak Kak C = ﬂa—

5. CymvapuBIi 3apsf CTepXHsS JJIEKTPOMETPA ¥ COGAMHEHHOH € HHM ILUIACTHHB!

He W3IMeHAETCsH, TAK Kak 9TA CHCTeMa Ten ajexkrpomaonuposaHa. ITpu arom sapsj

NACTHHEl OCTABTCS MPaKTUYecKH paBHbRIM @. IToaToOMy pasHOCTE NOTEHNMATOB MEMAY

NAACTHHAMHK I[OCHe BHECeHWd AMIAeKTpuKa yMeHpnaercs: U = YTO TPHBEET

TRl
K VYMEHBLIICHHK) yriaa OTKJIOHeHHH CTPEJIKH. C

OTBeT: yroa OTKJAOHEHHS CTPeJKH YMeHbIIMTCA.

Bosmoskuoe pemenue

Vekopenue rpysa paBHO YCKOpeHHIo nudra, TAK KAaK [PY3 HENOABMEH OTHOCHTEILHO
kabnuel mugra. Bamumem sropoi saxkon HeoToHa Ana rpysa B MPOPKIHMAX HA BEPTHRATLHYIO
0Ch, HATPABICHHYIO MO HANPABJEHMIO ABMMeHua audra: ma = mg - kAx.

VeKopesne MOMHO HalTH M3 YPABHEHNS KHHEMATHKH A5 ABUOKEHMA audrra:
at® 2S 2- o
= === =2,5 M/,
S=fa=g =725
CﬂeﬂOBaTe.ﬂbHO, aasi Maccel I'pyasa MNOJay4YHM:
kAx _ 100-0,015

“g-a 10-25

=0,2 Kr.
Oreer: m=0,2 xr.

BosMoskHOE pemeHne Y

1. [lepeuiii mapuk HauYMHAET JBHXKEHHe N3 Havana
koopaunar, a Bropoit u3 Toukn A. Mo wu mocae
cToNIKEOBeHHA (B Touke B) mapusy cBodDOIHO Najalor. B

IlosToMy A0 CTONKHOBEHHMSA A EPBOr0 HIAPHMKEA D,
2 2

_ gt” _ gt >
v () -vuyt-—z——vosina-t—-—z—. £

vy, (1) = vgsina — gt, «

a Ans BTOPOro mapuka vy (t) = -gt. 0 *
2. HIapuKst CTATKHBAIOTCS B MOMEHT f,, NPH ITOM HMMIOYJIbC CHCTEMEl ABYX MIADHKOR
coxpanaerca: muy + mvy = 2mily, a CKOPOCTh Uy MAPUKOB NOCJIe Yapa, COrJIACHO YCI0BHIO,
ropusonTaabha. TMoaromy vy, () + vy, (f) =0, man (vosina — gty ) + (-84 ) = 0, orkyna

_ ypsina
i 2g .
0 2020. 000 »Hanarenscrso « Hausosnonnoe o&pnmnuun--
Konrponamise, pocnpoctpasedde ¥ WCO0IRI0RANIE B KOMNCPROCKIX HeARX Gea mHen pasoafien, ne BOHYCKARTCR
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QTBETbI U KPUTEPUWU OLIEHWBAHMA

3. CTOIKHOBEHWE WAPHKOB HPOMCXOAUT HA BhICOTE
gt; _vgsin®a  uvjsin®o _ 3 ufsin’a
2 2z 8¢ 8 g
4. Ilocroabry cxopocTs i, WAPHKOB TOCAe VAAPA MOPH3OHTAIBHA, HHTEPBAI BPeMEHH ts
gt
’

h = yl (tl) = Uosinu s tl —;

OT CTOJIKHOBEHHS [IADHMKOB 10 HX NAJeNHs HA 3eMJIK HAXOAMTCH M3 YCJIOBHA I =

OTKyAa fp = i% = J.’;-M.

2g

weine (1, 3).

5. lllapyky ynagyT HA 3eMAIO B MOMEHT T=1 +1, = g v
Orger: 1= 29;—::&(1 + «/5)

Boamomxuoe pemenne

1. Cucremy orcuéra, casaHHyio ¢ Semnéii, OyjleM CUMTATH
uHepnManeHOK. B npouecce MeANeHHOIO [ABMIKEHMS NOPIIHS
€r0 YCKOpeHHe CYHUTAaeM HHMYTOKHO MajibiM. [loatoMy cymMa
IPHJIOMKEHHELIX K MOPUIHIO CIJT MPH ero ABMMKEeHHH PaBHA HYJIO,

B NPOEKIMAX HA IOPUIOHTAJNBHYIO OCh X NMOJIYHAeM:
= I"l = Fo = F)up =0, = X
rae Fy — cuna pantenws armocepst Ha mopmens, F — cnna Pud. '
AARJIEHUA rasa B HHIMHADe Ha nopurens, F, . — ynpyras cuna,
JefteTsyIonIan Ha TOPLIeHb €O CTOPOHEI MPY3KUHLL (pHC. a).

2. M3 paseHcTBa JaBneHMil Cjesa M COpABA OT NOPIIHA
B HAYAJILHOM COCTOSHMM M [MAZKOCTH CTeHOK CJejyeTr, 4TO
B HAYAJILHOM COCTOSHHUM [PYKHHA He ZedopMuposana. ITosromy
OPH  CMEIEeHHH TOPIIHA BHOPABO OT HAYAJBHONO [OJIOMKEHHS

Ha BEJMYMHY X MOAYNH ynpyroif cuam F =kx, Toraa *
1"1 = p(.r)S o Fo + Fy“p = pos + kx Puc. 6
U JaBieHne B UMJINMHADE NPH CMeNeHHH [OOPIIHA RBIPABO
k
OT HAYAJBHOTO NONOMKEHUA Ha BETMUHMHY X pasHo p(x)=py +?x (em. puce. 0).
pV =vRT,
B 3 4
3. Mz Mozenu OJHOATOMHOTO WACANBHOrO rasa 3 caepyer: U =5 pV.
U= -Q-VRT 2

3
BuyTpennss aneprusi rasa B MCXogHOM cocTOAHMM pasHa U, = 3 PoSL, a B KoHeuHOM
cocroanun U, = gp(b) “S{L+b)= g(Pn +%’JS(L +b).

4. Ha nepporo Hauana TepMomMHAMMKM noaydaem: @ = U, - U, + A;,.
PaGora rasa A, npu caBure HOPIIEA W3 HAYAZIBHOTO B KOHEWHOE COCTORHME pABHA
NPOMSBEACHHIO BeJMUYMHBI S W NJIOAAM Tpanenum nox rpaduxom p(x) Ha pHe. 0
Ay, = %[p(o) - p(b)]Sb = (pos + %)b MMoacrasass B eepaxcenue aua Q amadenns U,
Uy, n Ay, monyuun:

Q=3(pyS + kb)(L + —ngSL+(pOS+%’l]b= 3 koL + 3 pySb + 202,

Orser: Q = gkbl, + —g—pOSb e

T 2020. 000 «Haanrenserso « Haumomniasnce oOpaiceaine s

Romuporaiise, PACOPOTIPANENHE I KENOTIIORIEIY B KONMEPUECEHX QCIAX 003 | HHOTO pspettiesnn o v SATEZN Ne AOTYCRARTCH
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3A0AHUS C PASBEPHYTBHIM OTBETOM 387

(o]

BoamoskHOE pemenune A
1. Ecan npd noakJawdenny fataped HOTEHUMAJ TOYKH A OKA3bIBAETCA
BEIIIE, YeM [OTeHUMAn Todkw B, ¢, > @, TO TOK Yepes IAHOA R
He TEUeT, ¥ IKBUBAJEHTHAA CXeMa [emH HMeerT B, M300parKEHHbIl B
43
¢

Ha puc. a. Horpebasiemas MomHOCTE P = E—

2. Ipu MaMeHeHHM MOJAPHOCTH NOAKIIONEHHsA DaTapen @4 < @, AMOA
OTKPLIBAETCH H MOAKAKYAeT peancrop R, mapasiiensno pesucropy R,
DKBHBANEHTHAA CXeMa [en# B 9ToM ciayuyae niobpaskena Ha puc. 0.
Ipi orom norpebifAeMas MOIIHOCTh YBEJIHUMBAETCA:

2 w2
i ¢
p=L.i>5p,
R, R
52 {2

3. Ua arux ypapHenuii: R, =}'Tl, R, =P)—_P-l-

4. Toacrapnas 3HAYEHHA (bH3H‘leCKHX BOIHYHMH, VKa3aHHBIe B VCI0BHM, noJiyaaen:
R, =20 Om, R,=10 Om.

Orser: R, =20 Om, R,=10 Owm.

BoamokHOe pemenme

CoryiacHo 3aKOHY COXPAHCHHS DHEPrHM

CUL: _ LIy
—2 -2 @)

(€ - émxrocts Komgencaropa, U, — MakcHMaJbHOe HANpPAKEHNE Ha KOHAEHCATOpe).
Mopmyaa Tomcona AAA NEPHOAA HIEKTPOMATHHTHBIX KoJeDaHuii B KOHType:

T = 2nJLC. (2)
dopmMysa, CBALIBAIONIAN ATMHY BOJHBI ¢ nepuogoM xoaebaxiii:
A =¢T (3)

(¢ — ckopocTh cReTa).
Pemus cueremy ypapmenuit (1)-(3), Haxouum sesmwumny U, ., OTRyja moxydaenm s
HCKOMON HANPAMKEHHOCTH IMOJIA KOHIAEHCATOpA:

g - Unex _2mcL; 2.3,14.3.10°.6-10°

mxTTd T M ™ 2.10%.2.107

1,6-10 % = 4,5 B/m.

Orser: E,,, =4,5 B/m.

Bapuanr 26

Bosmoxnoe pemenme

1. Crpenka ¥ CTep:KeHb OJEKTPOMETPA, COeJMHEHHBIE ¢ HWKHeH MIacTHHOMN,
HO H30JHPOBAHHLIE OT KODPIYycd, 3apAMKAIOTCH MOJOKHUTENbHO, W CTPEIKa OTKAOHAETCH
HA HEKOTOPBIA yrou.

© 2020, 000 «Haaareawerno «H Asnoe oby woe
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