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IHosicHuTEIbLHAA 3aNIMCKA
HopmaruBHO-nipaBoBasi 6a3a KOHCTPYUPOBAHMS NPOTPAMMBI

o depnepanbHbIM 3ak0HOM Poccuniickoit denepanuu or 29.12.2012 Ne273-D3
(pen. 21.07.2014 roga) «O6 obpazoBanum B Poccuiickoit denepammmy;

e KoHueniuei pa3BuTus JOMOJIHUTEIHLHOTO 00pa30BaHus AeTeH (yTBEpKIeHA
Pacnopsioxenunem [IpaBurensctBa Poccuiickoii @enepanuu ot 04 centsiops 2014 rona
Nel726-p);

e (CanurapHo->nuaemuonornyeckumu npasuwiamu (CaulluH 2.4.2.2821-10) «CanurapHuo-
AMUJIEMIJIOTHYECKHE TPEOOBAaHU K YCIOBHSM U OpraHu3aiu o0y4eHus B
0011e00pa30BaTeNIbHBIX YUPEXKICHUAXY, YTBEPKICHHBIEC TOCTaHOBIEHHEM [ 1aBHOTO
rocyAapcTBEHHOrO caHuTapHoro Bpada Poccuiickoit ®denepanuu ot 29.12.2010 Nel89
(B pen. mocTaHOBIICHHEM [ J1TaBHOTO TOCYIapCTBEHHOTO CAaHUTApHOTO Bpada PO Ne28 ot
28.09.2020);

e [Ipuxazom Munucrepctpa npocpenieHus Poccutickoit @enepannu ot 09.11.2018 Ne196
«O0 ytBepxaenuu [Topsaka opranuzaiuu U OCyIecTBIeHUs: 00pa3oBaTeIbHON
JESTENIbHOCTH 110 JOIOJHUTENIbHBIM 00111€00pa30oBaTeIbHbIM IIpOrpaMMam».

Iesn kypca:
1. yrayGnenue, cucTeMaTH3alus U pacliupeHne 3HaHUM MO0 (HU3HKE;

2. pa3BHUTHE MHTEIUIEKTYaJbHBIX CIOCOOHOCTEH yJalnuxcs;
3. co3maHue yCIOBUH sl cCaMOpeaTH3alliyl yUalluxcs B Tpolecce yueOHoi

JACATCIIBHOCTH.

3agayu Kypca:

1. Hay4YuTh IPUMEHSTH 3HAHUS MO QU3UKE ST OOBSICHEHHS SIBICHUHA TPUPOIBbI, CBOHCTB
BELIECTBA, PEIICHUs (PU3NYECKUX 3a/1ad, CAMOCTOATEIbHOTO IPUOOPETEHHS U OLIEHKU
HOBOH MH(pOpMaIK (HU3NIECKOTO COAEPIKAHUS.

2. pa3BUTh (U3UYECKYI0O HHTYHIIMIO, BBIPAOOTaTh OINpPENEIEHHYI0 TEXHUKY, YTOOBI
OBICTPO yJaBIMBaTh (PU3NUECKOE COJIEPKaHUE 3a/]aul;

3. o0yunth yyamumxcs OOOOIIEHHBIM  METO/AaM  pEIICHHWs]  BBIYHCIUTEIbHBIX,
rpadu4ecKknux, KadeCTBEHHBIX M OSKCHEPUMEHTAIbHBIX 33/a4 KaK JeWCTBEHHOMY
cpeacTBy hopMupoBaHus GU3MUECKUX 3HAHUN M yUeOHbIX YMEHUI;

4. cnocoOCTBOBATh Pa3BUTHUIO MBILUICHUS YYaIIMXCsl, X TO3HABATEIbHON aKTUBHOCTHU U

CaMOCTOSITENIbHOCTH, (DOPMHUPOBAHUIO COBPEMEHHOTO TOHUMAaHUS HAYKU;

AKTYaJIbHOCTb M MPAKTHYECKAS 3HAYUMOCTDb ITPOTPAMMBI OINIPEIETIEHA TEM, YTO OHA SIBISETCS
BaykHelmen moaroroBkoi k EI'D.

[Iporpamma momoxkeT chopMupoBarh Yy OOYYarONIUXCS IIEJIOCTHOE MHMPOBO33PEHHE,
COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Da3BUTHS HAyKd W OOIIECTBEHHOW TMPAKTHUKH,
pa3BUTb YMEHHE COOTHOCUTH CBOU [JEHUCTBUA C IUIAHUPYEMBIMH pe3yJibTaTaMU, YMEHHE
OTpeAeNiTh TOHSATHS, YCTaHABIMBATh AHANIOTUH, KIACCHU(PUIMPOBATh, YyCTAHABIMBATH
MIPUYMHHO-CIIEICTBEHHBIE CBSA3U, CTPOUTH JIOTUYECKOE PACCYKIECHUE, YMO3ZAKIOUECHUE U JI€TIaTh



BBIBOJIbI; C(OPMHUPOBATH MOHMMAHUE BO3pACTaIONIEH POJU ECTECTBEHHBIX HAyK M HayYHBIX
MCCJIEI0BAHUI B COBPEMEHHOM MHPE, TOCTOSIHHOTO MPOLECCa IBOIIOIMU HAYYHOTO 3HAHUSI.

[IporpamMma mocTpoeHa TakuM 00pa3oM, UYTO BO3MOKHBI pa3jinyHble (DOPMBI 3aHSTHIA:
KOHCYJIbTAIlMs YUYUTEIIs, BBICTYIJICHHE YYCHHKOB, MOJPOOHOE O0BICHEHHE MPUMEPOB PELICHUS
3a/a4, KOJUIEKTMBHAs IIOCTAHOBKA JKCIEPUMEHTAJBHBIX 3a/Jad, WHAUBUAYyaJbHas1 U
KOJJIGKTHBHAsE paboTa MO COCTABICHHIO 33Jad, KOHKYpC Ha COCTaBJCHME Iyd4lled 3aaau,
3HAKOMCTBO C Pa3jIMYHbIMH UCTOUHUKAMU WH(OPMALIUU U T. 1.

[Tporpamma anpecoBana ydamumcs 11-x kmaccos.
Cpok peanu3zanuu nporpamMmmsl — 1 rozu.
YueOHo-TeMaTHYeCKoe JIAHUPOBAHHE

«MCTOI[BI peicHuA (bI/ISI/I‘IeCKI/IX 3agad»

11 knacc — 36 yacos

No Conepxanue 3aHATHI Kon-

BO 4HacC

1. DnexTponuHamuka (15 yacon)

1.1 | OcobeHHOCTH peleHH s 33/1a M0 AIIEKTPOCTATHKE. 3a1a4u Ha 2

IIPUMEHEHUE TIPUHIINIA CYTIEPIIO3ULIAN ITOJIEH

1.2 3amaun Ha IpUMEHEHHEe 3aKOHOB ITOCTOSIHHOTO TOoKa. Pacder 2

ANEKTPUUECKUX Lenen

1.3 | Ilpumenenne 3akoHa OMa IS TTOTHOM TETIH. 2

1.4 | Pemenue 3a1a4 Ha pacyeT XapaKTEPUCTUK MArHATHOTO TOJIS. 1

1.5 | 3amaum Ha pacuer cun Amnepa u Jlopenria. 1

1.6 | [IlpumeHeHue MpaBUII IPABOW | JIEBOM PYKH. 1

1.7 3agaun Ha onpenenenne JJ[C HHIYKINY 1 HA IPUMEHECHHE 2
npasuia JleHua...

1.8 3amaun 1o TeMe «IJICKTpOMarHuTHbBIE KojieOanus». Pacyer 1
Henel nNepeMeHHOro ToKa.

1.9 | IIpumenenue npasuin quddepeHINPOBAHUS TIPU PEIICHUN 1
3a71a4 10 TeMe «DJIEeKTPOMarHUTHbIE KoJeOaHHUs U BOJHBD».

1.10 | 3agaun Ha MPUMEHEHNE 3aKOHOB ONITHKH. 2

2. KBanroBas ¢u3nka (6 4acoB)

2.1 | Peurenue 3a1a4 Ha 3akoHbI (hoTOdD D EKTA. 2
2.2 | 3agaum Ha pacyeT 3HEPTUu CBs3H, neheKkTa Macc. 1
2.3 | Pacder 3HEpreTHYECKOro BBIXOJA SICPHBIX PEAKIIHMH. 1
2.4 | 3amauu Ha 3aKOH PaIMOAKTHBHOTO PacIaja. 2

3. Paznen «McciienoBareibckue 3axadm» (6 4acoB)

3.1 | OmpeneneHne OTHOLIEHUS K CTPYKTYpPE U MPOLECCy PELICHHUS 1

HUCCICA0BATCIbCKUX 3aJa4.




3.2 | Pemenune ucciienoBaTelIbCKUX 3a1a4 5
4. Paznen «I'otoBumcesi kK EI'9» (7 yacoB)
4.1 | Peurenue 3ama4 HOBBIIIEHHON CIIOKHOCTH. 5
5. Paznen. Mrorosoe 3austue (2 yaca)
5.1 | MroroBoe TecTupoBaHHE 2
Conep:xaHue NnporpaMmal
Ne HaumenoBanue Copeprkanne Kypca BHEYPOUHOMH XapakTeprucTuKa Dopmbl
pasznerna, TeMbl JIeSITeIIbHOCTH OCHOBHBIX BHJIOB OpraHHU3aINn
JeSITeTbHOCTH BHEYPOUHOMH
JIeSITeTIbHOCTH
11 knace
1. Paznen. OcoOEHHOCTH pelIeHus 33134 110 AHanu3 3a1a4 u3 AYKITMOH UJieH,
«DNEKTPOIUHAM | AJIEKTPOCTATHKE. 3aJau Ha paszzaena Oecena, pabora B
HKa» MIPUMEHEHHNE TPUHITAIA CYTIePIIO3ULINN | IEKTPOINHAMUKA, rpynmnax,
mosieit. 3a1auu Ha IPUMEHEHHE aKTyau3anus AHINBUAYaITbHAS
3aKOHOB TIOCTOSTHHOTO TOKa. Pacuer TEOPETUICCKUX pabora,
aneKTpuueckux uenei. Ilpumenenue 3HAHUM, BBIABUKEHUE | IPAKTUUYECKas
3aKoHa OMa 1715 IOJIHOM LIeTIH. TUIOTE3, paborTa.
Pewenue 3amay Ha pacuer apryMeHTanus,
XapaKTePUCTUK MarHUTHOTO TIOJIS. o0ocHOBaHUE
3amaun Ha pacder cui Amriepa u peIIeHus, IIOUCK
Jlopenna. [Tpumenenune npaBui HOBBIX BapUaHTOB
MpaBoi | JIeBOM pyKH. 3a7auu Ha peleHus 3a1a4
onpenenenue IC uHAyKIMH Ha Pewrenue TecToBbIX
puMeHeHue npaswia JIeHna. 3a1aq
DJeKTpOMarHuTHbIC KoJeOaHHs.
Pacuer neneil nepeMEeHHOr0O TOKaA.
[Ipumenenune mpaBuI
mddepeHIUpOoBaHNUS IPH PEIICHUN
3a]1a4 1o TeMe «IJIEKTPOMarHuTHbIE
KoJeOaHUs ¥ BOJHBD. 3a7auu Ha
MPUMEHEHNE 3aKOHOB ONTHKH.
2. Pasgen Pemenne 3a1a4 Ha 3aKOHBI Amnanus 3aga4 u3 AyKIIMOH UeH,
«KBanToBas ¢doroadexra. 3agaun Ha pacueT pasznena «KBantoBeie | Oecena, pabora B
¢buznka» SHEPTHUH CBS3M, NedeKxTa Macc. Pacuer | saBrneHUs», rpynmax,
SHEPTEeTHUECKOTO BBIXO/Ia SIICPHBIX aKTyanu3anus VHIIUBU Ty aTbHAS
peaknmii. 3a1a4n Ha 3aKOH TEOPETUICCKUX paborta, nenoBas
PaAMOaKTUBHOTO pacIiaja. 3HaHWH, BRIZIBIDKCHUE | UTPa,
TUIIOTE3,
apryMeHTanus,
obocHOBaHWE
pelIeHus, TIOUCK
HOBBIX BApPUAHTOB
peleHus 3aa1a4y
Pemienue TecToBBIX
3a1aq
3. Paznen Ormpeaenenre OTHOIICHUS K Amnanu3 3amad, Mos3rosoit
«HMccnenoBaTens | CTPYKTYpE M MPOLECCY PELICHHUs LeJIenojaratume, HITYpM,
CKHE 3aa9n» HCCIIeI0BaTENbCKUX 3a1a4. Pemenne TUIaHUPOBAHUE U OpraHu3anus
HCCIIEIOBATENBCKUX 33]1a4. MPOTHO3UPOBAHHE, pabouux rpym,
OCYILIECTBIICHHE CaMOCTOsITeIbHAS
JeSITETBbHOCTH 110 pabora




JInuHoOCTHBIE:

H.]'Ial-ll/lpyEMl)le pe3yJbTaThbl OCBOCHUS NPOTrpaMMbI

PEIICHUIO yuammxcs,
UCCIIEIOBATENBbCKUX TpyMIIOBOM
3aj1a4, ONpeICICHNC oboMeH
BO3MOXXHBIX (hOpM BIICUATIICHUSIMHU
Mpe3eHTAaINH,

COCTaBJICHHE JIOTUKO-
CMBICJIOBBIX MOJICIICH,
BBIJIBHYKCHHUE THITOTE3.
ITouck paznmuyHbIX
BapUAHTOB PEIICHUS
OJHOM 3aJa4Hu.
KouctpynpoBanue
3agay. IIpe3enTanus
MPOJYKTA.

4 4, Paznen Pemrenue 3aga4 noBEILICHHON Amnanus 3agauy, Mosrosoit
«l"oToBUMCSI K CJIOKHOCTH. apryMeHTaIus, ITypM,
EI'DO» o0ocHOBaHue WHAUBUAYAIbHAS

peLeH s, TIOUCK pabora
Pa3INYHBIX BAPHAHTOB
peleHus 3a1a4.

5 5. Paznen. HroroBoe TectupoBaHuUe Pemenne TecToBBIX 3a4yeT
Utorosoe 3aja4
3aHATHUC

MeToanueckoe odecrnedeHue MporpaMmbl
OobopynoBanue u npudOPHI
1. lkana 371€KTPOMArHUTHBIX BOJIH.
2. Tab6nuna equuur CU.
3. Ob6opynoBanue 1o ¢usuke, gonymeHHoe Munucrepctsom O6pazoBanus PD.
4. KowmmbroTep.
5. DkpaH.
6. IIpoektop.
7. JlokyMeHT-Kamepa.

® Pa3BUTb MHAUBHUAYAJIBbHBIC, TBOPUCCKUC CIIOCOOHOCTH yqalmuxcsa, KOMMYHUKATUBHBIC HABBIKH,

e chopMHPOBATH MUPOBO33PEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

e chopMHpPOBATH CIIOCOOHOCTH K 00pPa30BaHUI0, CAMOOOPa30BaHUIO, CO3HATEILHOE OTHOIIEHUE K

HENpepbIBHOMY 00pa30BaHUIO;

L4 C(I)OpMI/IpOBaTB HAaBbIKHW COTPYAHHUYICCTBA CO CBEPCTHUKAMU, TOTOBHOCTL K C&MOCTOHTCHLHOﬁ,

TBOp‘ICCKOfI U OTBETCTBEHHOM JAEITEIbHOCTH.

MeranpeamerHslie:

L4 C(I)OpMI/IpOBaTB YMCHHE CaMOCTOATCIIbHO ONIPCACIIATE HEJIN U COCTABJIATH IIJIAHBI ACATCIIBHOCTH,

CaMOCTOSITENIbHO OCYILECTBIISThH, KOHTPOJIUPOBATH U KOPPEKTUPOBATH JIEATEIbHOCTD;




HCIIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI AJIsi JOCTHKEHUSI TOCTABJICHHBIX IeJIel U peann3ain
MJIAHOB JIESITENIbHOCTH;

® pa3BUTh YMEHHE MPOJTYKTUBHO OOIIATHCS M B3aUMOJICHCTBOBATH B IPOIIECCE COBMECTHOM
JeATEeIbHOCTH, YUYUTHIBATh MO3UIUU JPYTHX YUACTHUKOB JAEATEIHHOCTH.

® Pa3BHUTH CIIOCOOHOCTh U TOTOBHOCTH K CAMOCTOSITEIbHOMY TIOMCKY METOJIOB PEIICHHUS 3a/1a4
Pa3IMYHOTO THUITA, YMEHUE OPUEHTUPOBATHCS B PA3IMYHBIX HCTOYHUKAX MHPOPMAIIH, YMCHHE
ucnoab3oBath KT nms pemenus crosmmx 3aaay;

e chopmupoBaTH YMEHHE CAMOCTOSTEIHHO OIICHUBATh U IPHUHUMATh PEIICHUS;

® pa3BHUTh YMCHHE [T0O3HABATEIHHON peIIeKCHN KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBHIA U
MBICITUTEINIbHBIX MTPOLIECCOB, UX PE3YyIbTaTOB M OCHOBAHHI, IPAHUI] CBOETO 3HAHUS U HE3HAHUS,
HOBBIX IT03HABATEJIBHBIX 337a4 U CPEACTB UX JOCTHKEHUS.

IIpeameTtHbIe:

¢ chopmMHUpOBaTH MBICIUTEIbHBIE ONIEPAIIUU, HEOOXOIUMBIE NP PEIICHUH 3a/1a4:
1eJIecCo000pa3HOCTh (0CO3HAHUE Pe3yNIbTaTa), KOHCTPYKTUBHOCTD (ONMCaHUE PU3NICCKUX
00BEKTOB), MOCJIEIOBATENLHOCT (YIEpKaHHE B CO3HAHUU OOIIEro IMIaHa PEIIeHNUs ),
3aBEpIICHHOCTH (MIOJIy4eHHUE PEaTbHBIX OTBETOB)

® pa3BWUTh YMCHHE pemiaTh (U3HUSCKUE 33a]]a9H, YBEPEHHO IOJIb30BAThCs (PH3UIECKON TCOPHUEH Mpu
pEeIlIeHUH 3a7a4 Pa3IMuyHOr0 TUIIA, OOBSICHATH MOTYYEHHBIE PE3YJIbTATHI.

e chopMHPOBATH HABBIKU PEIICHUS TUIIOBBIX 33/1a4 C TOATEKCTOM, PEIICHUS 3a]1a4 MOBBIIIEHHOMN
CJI0KHOCTH, PEIICHUs OAHOM 3a]]a4l HECKOJIBKUMH CIIOCO0aMHU.

Jluteparypa s y4uTes:

1. B.A. Opnos, 0.A. CaypoB. Metozs! pemenus ¢pusudeckux 3agad, M. poda. 2005.
2. JLA. Kupuk, JI.D. T'ennenmreiin, 3anaqn mo ¢pusnke it cpeaneit mkoisl, M. Miekca,
2009.
H. K. Xannanos. ['otoBumcs k utoroBoit arrectanuu. M., Uatemnekr-Llentp, 2019.
EI'D. ®usuka. bank 3aganmii. 1000 3amau. M.: M3garenbcTBO «OK3aMeny, 2019.
5. M. IO. lemunosa, B. A. I'pu6os, A. U. I'urano, EI'D - 2020. ®usuka. M.,
HaumonansHoe oOpa3oBanue, 2022.
6. E.B.Jlykamesa, H. U. Yuctsakosa. EI'3-2020. ®usuka. M.: U3garenbcTBO «IK3aMeH»,
2022.
Jlureparypa AJisl y4aluuxcs:
1. B.A Kacesanos, ®uzuka 11, M. Ipoda. 2016.
2. JLA. Kupuk, JI.D. I'eanenmreiin. 3anaqn mo ¢pusnke it cpeaneit mkoisl, M. Miekca,
2009.
3. EI'D. ®usuka. bank 3aganwmii. 1000 3agau. M.: U3narenscTBo «OKk3amen», 2019.
4. M. 1O. JlemunoBa, B. A. I'pubos, A. U. l'urano, EI'D - 2020. ®uzuka. M., HartnonansHoe
obpazoBanue, 2022.
5. E. B. Jlykamesa, H. 1. YuctsikoBa. E1'2-2020. ®uzuka. M.: U3narenbcTBO «IK3aMEH,
2022.
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Ipunoxenune

TpeGoBaHus K BHINOJTHEHHIO JJA00OPATOPHBIX PadOT HJIH ONBITA — HCCJIEIOBAHUS
AKKypaTHOCTb o(hopmIIeHHS (OTTMCcaHnue) PaOOTHI

Hanuuue pucynka (cxemMbl) yCTaHOBKH ¢ 0003HAYCHUEM U3MEPSEMbIX BEJIMUYUH
Hannure npaBriibHBIX M3MepeHuii (opopMiieHne U3MEpEeHU B Ta0IMIlE, B BUC rpadrka)
Hanvare npaBuiIbHBIX BRIYUCIICHUN WITH aHATH3 HAOTIOACHHUSI

Hanynuaue Pa3BEPHYTOI'0 BBIBOJA, OTPAXKAKOIICTO CYIIHOCTh U3Yy4a€MOI'0O SABJICHUA C YKa3aHUEM
KOHKPETHEBIX PE3YJIbTAaTOB

TpeOoBaHMs K 3alIIUTE MPOEKTA
Marepuan 10CTyNeH U Hay4YeH, UJIeU PacKpbIThl. KauecTBEeHHOE U3JI0KEHUE COIePKAHUS: YETKAs,
rpaMOTHAsI peyb, IIepPecKa3 TEKCTa (OIMYCKaeTCsl 3a4MThIBAHUE IIUTAT); HanboJiee BaXKHbIC
IIOHATHS, 3aKOHBI U (1)OpMy.IH)I AUKTYIOTCA IJIA 3aIIUCH.
Harnsannoe npencraBinenue Mmarepuaia (C UCIOJIb30BAHUEM CXEM, YEPTEKEH, PUCYHKOB,
MCIIOJIb30BAaHUE MTPE3CHTALIUHN )
Hcnonp30BaHre MPAKTUUECKUX MUHHU-UCCIIEIOBAaHUH (T10Ka3 OIbITA)
KauectBeHHbIe OTBETHI Ha BOMPOCHI CyIIATENEH IO TEME

Yetko chopMyIUpOBaHbI BBIBOIBI

TpeGoBanusi k padore 3a KPYIJbIM CTOJI0M, YYACTHIO B KOH(epeHIHHU
[IpencraBienue coobIIeHNs B JOCTYMHON KpaTKoi popme. KadecTBeHHOE H3NI0KEHHE
COJIEpXKAHUs: YETKasl, TPaMOTHAsI peyb, IEPECKA3 TEKCTA (JIOMyCKAETCs 3aUUTHIBAHUE IIUTAT).
Hanuuue nonosHeHui o NpocaymnBaeMoi Teme
Hanuuue BonpocoB JOKIaIUUKaM C 1EeJbI0 YTOUYHEHHUS! HEMOHATHBIX MOMEHTOB

KauecTBeHHBIC OTBETHI HA BOIIPOCHI APYIrUux 06yqafonmxc;1



(I)pal"MeHT BBINMOJTHCHUA IKCIIEPUMECHTAJTBHOI0 3aJaHUMA MO TEME «Mozle.]mponaﬂne
CHJIOBBIX JIUHMA MATHUTHOI'O MOJISA

A) MaruuTHas cTpenka v OCTOSHHbIM MarHuT

b) MaruuTHOE 110J1€ TOCTOSTHHOTO MPSIMOTO B) MaruutHoe 1ose nocTossHHOTro
Jyro00pa3HOro MarHuTa
&Y o3

e

MargurTa

BriBox

CuiioBble JIMHMM MarHUTHOTO MOJS 3aMKHYTHI, TIO3TOMY IOJI€ Ha3bIBAIOT BUXPEBBIM.
dopma CUJIOBBIX JIMHUN 3aBUCUT OT (POPMBI MarHuTa: CUJIOBBIE JIMHUU HAMpaBJI€HbI OT OJHOTO
(ceBepHOr0) MOJIOCA K APYTOMY - MPOTHBOIOIOKHOMY (f0:kHOMY). [0 rycTOTe CHIIOBBIX TUHUI
MOKHO CYJIUTh O BEJTMYMHE MArHUTHOW MHIYKIMHU: YeM OOoJbllle I'ycToTa JMHUN, TeM OoJiblie
MarHuTHasT HWHIAYKUWS B JIaHHOW TOYKE. BEKTOp MarHMTHOM WHAYKIMU HampaBieH [0
KacaTeJbHOM K CUJIOBOM JIMHUM, TaK)Ke KaK MarHUTHAsI CTpeJika KoMIlaca.


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

(I)pal"MeHT BBINMOJHCHUA IKCIIEPUMEHTAJIBbHOTI0 MOACJIMPOBAHUSA 11O TEME
«BbluncieHne AJIMHbI CBETOBOM BOJHDI

A) 3mepeHue JUIMHBI CBETOBOI BOJIHBI

3 1
3ammTa npoexkrTa

B pabore s ompeneneHus JUIMHBI CBETOBOM BOJIHBI MCIOJIB3YyeTcs AUDpaKIMOHHAs
peleTKa ¢ NepruoIoM

d = 0,01mm (nepuon ykazaH Ha PEIIETKe).

Ecimn cMOTpeTh CKBO3b pemIeTKy W Mpope3b Ha MCTOYHHMK CBETa, TO HA 4epHOM (oHe
9KpaHa MO>KHO HaOJI0AaTh 10 00€ CTOPOHBI OT MIeNU JTU(PPAKIUOHHbBIE CIEKTPHI 1-T0, 2-T0 U T.
I1. TIOPSIIKOB.

JlnuHa BOJIHEI A onpenensercs mo popmyse

1= d-sin @
k
rie d - mepuo pemeTKH,

K - mopsiok criekTpa,
@ - yroj, MoJl KOTOPhIM HaOII0/aeTcsi MakCUMyM CBeTa
COOTBETCTBYIOILIETO I[BETA.

[TockonbKy  yriabl, TOJX KOTOPBIMH  HaOJIIOJAIOTCS
MaKCUMyMbI 1-TO U 2-TO MOPSAKOB, HE MPEBBIIAIOT 5°, MOXKHO
BMECTO CHHYCOB YIJIOB HCIIOJIb30BAaTh UX TaHIeHCHI. M3 pucyHka
8 BHIHO, YTO

¢ b
g9 =
PaccrosiHue @ OTCUMTHIBAIOT IO JIMHEWKE OT PEHICTKH 0 JKpaHa, paccTosHue b- mo
IIKaJIe SKpaHa OT IIEJIH JI0 BRIOPAHHOM JIMHUH CIIEKTpPA.
Torma popmyna mist onpeneneHus JIMHBI BOIHBI UMEET BU:
d-b
k-a
B Hamewm cirydae, MBI TIOJYYWIH JUIMHY BOJHBL A = 8 « 107 m.


http://fizmatklass.ucoz.ru/photo/ehksperimenty/izmerenie_dliny_svetovoj_volny/izmerenie_dliny_svetovoj_volny/6-0-40

dparMeHT 3KCNEePUMEHTATBLHOI0 MOAEJIMPOBAHUA KA4eCTBEHHOI 32/1a4H 10 TeMe
«IToTok BeKTOpPA MATHUTHO HHAYKUWHU. SIBj1eHMe d1eKkTpOoMarHuTHOM nHaykuuu. IJC
HHTYKIIAI

(OTkpoiThiii 0ank 3ananuii EI'D no ¢gusnke) HamarauyeHHbli CTAIbHON CTEPKEHb HAYMHAET
CBOOOIHOE TAaJICHNE C HYJIEBOH HAYalIbHON CKOPOCTBHIO M3 MOJIOKEHHS, H300paKEHHOTO HA PHUC.
1. Ilposerass CKBO3b 3aKpeIUIEHHOE IPOBOJIOYHOE KOJIBIIO, CTEPKEHb CO3Ma€T B HEM
AIIEKTPUYECKUI TOK, CHJIa KOTOPOTO U3MEHSIETCS CO BPEMEHEM TaK, Kak [1I0Ka3aHOo Ha puc. 2.
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Puc. 1 Puc. 2

HO‘ICMY B MOMCHTBI BPEMCHH t1 u t2 TOK B KOJIbIIE HMEET pa3jInuHbIC HaHpaBJ’IGHI/Iﬂ? OrtBer
IMOJACHUTC, YKa3aB, KaKHUC (1)I/I3I/I‘-IGCKI/IC SABJICHUA W 3aKOHOMCPHOCTH Brl ucnonp3oBamm g
00bsicHeHUs. BinstHueM Toka B KOJIbII€ Ha ABHXKCHHUEC MarHuTa npeHe6peqb.

IIpoBenem 3xkcnepuMeHTaIbHOE MOACTHPOBAHUE 321241, BHUMATEIbHO Ha0/1101a5
32 CKOPOCTHIO NIaICHUsI MATHUTA B KOJIbLIE:

B HauvanbHBIE MOMEHT MarHUT HaXOAMUTCS AAJNEKO OT KOJblla, IOITOMY JUHHUM OJsA B
IIPAKTUYECKH HE NEPECeKatoT NpoBOoAHUK. [1o Mepe npubinkeHus K KoJblly 1oJie pacTeT, U ero
JIMHUM HAYMHAIOT IIEpeceKaTh NpOoBOAHUK, BbI3biBasg DJIC nnaykiuuu. CKOpOCTh MarHuTa Takxke
pacTér ¢ TeueHueM BpeMeHH, modtomy OJIC ObICTpO BO3pacTaer Mo Mepe MNPUOIHKEHUs
CEBEPHOI0 IOJIFOCA MarHuTa K IUIOCKOCTH KOJIBLIA, TOCKOJIBKY I'yCTOTa JIMHUW YBEIMYMBAETCH,
T.€. PaCTET MarHUTHBIM NOTOK P, yTo MpHUBOAUT K pocTy Moaysd D/1C m MOayins CHIIBI TOKA.
Korna nomntoc Maraura, npoias 4epe3 INIOCKOCTh KOJIbLIA, HAYMHAET YAAIATHCSA OT IPOBOJHUKA,
TO KOJIMYECTBO IEPECEKAEMBIX JMHUN yMeHblIaercs. [loaTomy, HECMOTpss Ha BO3pAaCTaHHE
ckopoctd, Moaysip DJIC mamaer. B TOT MOMEHT, Korza uyepes3 IJIOCKOCTh KOJIbLA IPOXOIUT
cepeauHa MarHuTa, JUHUM TOJs MEPHEHAUKYISIPHBI IUIOCKOCTH. [IpOBOMHUMK B 3TOT MOMEHT
«CKOJIB3UT» TI0 JIMHMSAM TOJIs, HE mnepecekas ux. [IoTok BeKTopa MarHUTHONW MHIYKIMH B OTOT
MOMEHT JJOCTUTaeT MaKCUMaJIbHOTO 3HaueHus. [Ipu 3ToM cuina Toka oOpaiaeTcst B Hylb.

IIpn panpHelnieM IBM)KEHMM MarHuTa IIOTOK HA4YMHAET YMEHBIIATHCA, A JIMHHUU
OKa3bIBAIOTCS BHOBb HAIIPABJICHBI I10OJ] YIVIOM K IIJIOCKOCTH KOJbLA U IEPECEKAIOTCS UM IIPH
JIBIDKCHUHM. DTO TPUBOIUT K Bo3HUKHOBeHHIO DJIC, HampaBieHHE KOTOPOW H3MEHSETCsS Ha
IIPOTUBOINOJIOKHOE, TIOCKOJIbKY KOJMYECTBO JIMHUM, OKAa3aBIIMXCS BHYTPU KOHTYpa,
YMEHbILIAETCS, a 3HAYUT, I[OTOK IIOJId TeHepb HE YBEIMYMBAETCA, a YMEHBIIAETCS.
COOTBETCTBEHHO, BO3HUKAET WHAYKIIMOHHBIM TOK, HAIIPaBICHHBI B IPOTHUBOIOJIOKHYIO
CTOPOHY, YBEIUYMBAIOIIMNICA 10 Mepe NMPUOIMKEHUS F0KHOTO TOJI0Ca K IMIOCKOCTH KOJIbLIA.
[TockonbKy CKOpPOCTh MarHuTa Temnepb ropas3io Oojblle, YeM MPH MPOXOXKJIECHUH CEBEPHOTO
nosroca, DJIC 3HaunTETHFHO OOJIBIIE, 8 3HAYUT, ¥ MOIYJIh CHJIBI TOKA OKa3bIBACTCS OOJIBIIE, YeM
B Havayie JBWkeHMs. [Ipoiinsg MakcumyM, IoJie MarHMTa HAUYMHAET YMEHBIIAThCS IO MEpe
YAAJIECHHS FO’KHOTO MOJ0CA OT INTOCKOCTH KOJIbLA, YTO MPUBOJNUT K YMEHBIIEHUIO CUJIbI TOKA J0
HYJIS TOT/a, KOTJ[a MarHUT OKa3bIBAaeTCs Ha OOJIBIIOM PAaCCTOSIHUU OT KOJIbLA.
3anuce peleHus 3a1a4n
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1. MHaykuoHHBIN TOK B Kousblie BbI3BaH OJIC MHAYKIMM, BO3HMKAIOIIEH NpPU NEPECEUEHUU
MPOBOAHUKOM JIMHHUM MarHUTHOrO noJisi. [1o 3akony nnaykuuu dapanes

-AdD
Ar

OJ1C npornopiroHagbHa CKOPOCTU U3MEHEHHUsI MAarHUTHOTO NOTOKa @, T.e. KOJWYECTBY JIMHUM,
nepecekaeMbIX KOJIbIOM B ceKyHay. OHa TeM BblIllle, 4eM 00JIbIlle CKOPOCTh ABM)KEHUS MAarHUTA.
Cuia Toka |, B coorBercTBHM ¢ 3akoHOM Oma Juisi 3aMKHYTOM 1iemnu, nponopuuoHaibna IC

s =

WHIYKIUH &2
£
I=—
R

2. B mMomeHT BpeMeHH {1 K KOJbIY NPHOJMKAETCS MATHUT, M MATHHUTHBIA IOTOK
yBejnmuuBaercsi. B MomeHT {; MarHuT ynaJjsiercsi, 4 MATHUTHBIN MOTOK yYMEHbILIAETCS.
CaenoBaTesibHO, TOK HMeeT Pa3JinyHble HAIPABJICHUS.
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BAPHAHT 25

Yacrs 1

Omeemamu K 3adanuam 1-24 aenawomes Ccn060, Yyucao unu
nocnedosamenvrnocms yudp uau wucen. Omeem zanuwume é none omeema
6 mekxcme pabomwi, a 3amem nepenecume 6 BIAHK OTBETOB N: 1 cnpasa
om HOMepa COOMEemcmeyruyezo 3a0aHus, HAYUHAA C Nepeoll KiemouKu.
Kancdovili cumeon nuwume 6 o0modenvHoil KLemMOuke 6 COOMEEMCMEUL
¢ npueedénnvimu 6 6Granxe obpasyamu. Edunuys usmepenus Quauweckux
6eUMUH NUCAMb He HYHHO.

lIl Ha pucynxe npusesén rpaduk 3aBHCHMOCTH IPOEKLHMH U, CKODOCTH TeJa OT BPeMeHH f.

Uy, M/C
15\‘}V\:!‘|' T

| I|‘, |
e ;MiN",,H
_5 J“ “ ,““,A,;A
ol LHITTENTIAT T

Onpeznesnnre mpoeKNUIO @, YCKOPEHMA HTOrO Tejia B UHTepBaje BpeMeHu oT 5 1o 10 c.

Orser: Mm/c2,

Bpycok mnokouTcs Ha HakJIOHHOM ILJIOCKOCTH,
obpasyromeit yron 30° ¢ ropusontom. Cuia TpeHus
nokos pasHa 0,5 H. Ounpemenure cuny Ttaxectn,

. 30°
JeHCTBYIOLIYIO HA GPYCOK.

Orser: H.

OTHOILIIeHMe MMITyJbCa aBTOKPAHA K HMIIYJIBCY JIETKOBOT'O aBTOMOOMJIS B 1,8. Kakoso
P2

m
OTHOIIIEHMEe MX Macc m—l, €CJIX OTHOIIIEHHE CKOPOCTH aBTOKpaHaA K CKOPOCTH JIET'KOBOI'O
2

v
aBTOMOOMIIA v—l =0,3?
2

OrtBer: .

© 2020. 000 «Hanareascrso «Haumonansmoe o6pasoBanmes

KOHHPOB&HKG, PpacnpocTpaHEeHHe W HCII0JAB30BaAHHUE B KOMMEPYECKHX Iendax 0e3 IMHChbMEeHHOro paspenreHus npanooﬁnaua’m:m He JQomnycKaercs
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BAPWAHT 25 253

Ha pucyske u3o0pakeHa 3aBHCHMOCTL aMILJIHTYALI
YCTAHOBHBINMXCS KoJefaHWH MagTHHKA OT YaCTOTHI
BREIHYKJAQONeHf cmabl  (pesoHaHcHad  KpuBad).
YacToTa BHEIHYXKJAOLEH CHIbl BHAUYajde Oblila paBHA
0,5 Tu, a sarem craJua pasHa 1,0 T'm.

Bo cKOJBKO pa3 M3MEHHJAChL IIPM STOM AMILIHTYA

YCTAHOBHBIIINXCSI BEIHY K JEHHBIX KosebaHuit
MasTHHKA? [

0 051 1,5 225 3vIn
OrseT: B paa(-a).

Ha moay audra pacmososkeHBl [Ba OAWHAKOBBIX
MeTaJIHUecKUX 6aka, B KOTOPble AOBEPXY HAIHUTO
MOCOTHEMHOe MAacJ0 (CM. PHCYHOK).

2a Bax 2

Wz nprBeséHHOrO HHIKe CHIUCKA BbIOepuTe déa
IPAaBUWIBHBIX  VTBEpXJAEHHUS H YKAXKHTE HUX Bak 1
HOMEpA.

1) HdaeneHue mMacja Ha XHO mepBoro faxa B 2 pasa 2a a
MeHbIIle, UeM y BTOpOTO.

2) ObGa Gaka naBAT Ha moJ JAudTa ¢ OAUHAKOBOM CHIIOH.

3) Cuia gaBjieHms Macja Ha JHO nepsoro 6aka B 2 pasa Ooinbine, ueM y BTOPOro.

4) O06a Gaka okaspIBAalOT Ha 110J JUGTa OJMHAKOBOE NaBIeHHE.

5) Ecam mudT HauHET ABM:KeHHe BBepX ¢ YCKOpeHHMeM 4 M/c?, maBJeHHe Macjia Ha JHO
0axoB ymenepmuTca Ha 40%.

OrBeT: Dj

E MajgbpuyuK OpOCHI CTalbLHOI IIAPHMK BBepX MOA yrjaoM K ropusoHTy. Ilpemebperas
COMPOTHBJIEHHEM BO3AYXa, ONpefe]uTe, KAK MEHAITCA 0 Mepe IPHOIMIKEHHMS K 3eMJe
[OJIHAA MeXaHHMUYeCKAS SHEPrud IIapHKa M MOAYJb BEPTHKAILHON COCTABJIAWINEH ero
CKOPOCTH.

st KaskJ ol BeJHYHHBI ONpeneUTe COOTBETCTBYIOIMN XapaKTep H3MeHEHHA:

1) yBenmumBaetcs
2) yMeHbLIaeTcA
3) He HM3MeHseTCH

BanumuTre B_Tabauny BblOpaHHble HUMPHI 408 KamaoH (uandeckoi senuduHbl. Hudper
B OTBETEe MOI'YT IOBTOPATHCH.

Moayab BepTHKANBLHON
COCTABJIANINEH CKOPOCTH
HIapHKa

Tlonnasa mexanwdeckas
9HEPrusa IapuKa

© 2020, 000 «Haparenncrso «HauuouanwHoe olpazoBasHues
Konmponanme, pacmpocTpAHEHHE M MCIOMLIOBAHHE B KOMMEPUECKMX LEAHAX 063 MHChMEHHOTO Paspenienus MpaBoobialaTens He JONYCKACTCH
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254

TUNOBbLIE 9K3AMEHALIMOHHBIE BAPUAHTHI

Oaue KoHen JErKOH IPY!KHHBI JKECTKOCTbIO Kk NPHKPeIIEH K OpPYCKY, a [gpyroi
BaKPeNJIéH HEeNOABMXKHO. BDPYCOK CKOJB3HT II0 IOPH3OHTANLHOH HANpABIAIOINEH Tak,
4TO ero KOOPAMHATA M3MEHFETCH CO BpeMeHeM Mo BaKOHY x(t)= Asinot.

YCTaHOBHATE COOTBETCTBHE MKy (DH3MYECKMMHM BeJHYMHAMH H  (DOPMYJAMH,
BBIPAXKAIOIIMMH WX 3aBHCHMOCTL OT BDEMeHH.

K xammoit moaunmu nepsoro crosbua noabepuTe COOTBETCTBYIONIVIO IIO3HIIMIO U3 BTOPOTO
croxbna H 3anuIINTe B TaONMNy BuIGpaHHble NUQPHI I0[ COOTBETCTBYIOIIMMH OVKBAMH,

GPU3HNYECKHE BEJINYHUHBI DOPMYJIBI
A) xuHerHueckas osHeprus Gpycka Ey (t) 1) ~kAsin ot
2
B) npoexuus a,(t) yckopema 6pycka och x 2) %cosz ot
3) —Ae’sinwt
RA*

4) Tsinz ot

OrseT:

B cocyne cogep:xurca renuii nog gasnenuem 150 xlla. KoHIeHTpaIMio Telus yBeIHIHIH
B 2 pasa, a CpPeJHIOI0 KWHETHYECKYI0 JHEPIMIO TEIJIOBOTO ABMIKEHHA €ro MOJIEKYJ
YMeHBITHJIX B 3 pasa. OnpeaenuTe yCcTaHOBHBINeecs NaBJIeHME rasa.

Orger: klla.

Kycor meranna ynesnbHo# Temnoémiocteio 500 Iax/(xr - K) marpeau ot 20 °C o 100 °C,
3aTPATHB KOJIMYECTBO TemJOThHI, papHoe 160 x/»xx. Uemy paBHa Macca 3TOrO KycKa
MeTasia?

Orser: KI.

WpeanbHEIN OJHOATOMHBIA ras y4acTByeT B mpomecce 1-2-3, V
rpaMK KoToporo mnpuBeféH Ha pHcyHKe (V — o06BéM rasa,
T — afconmoTHasi TeMueparypa rasa). Macca rasa B Xoje
mporecca He MeHAerca. B mpomecce 1-2 rasy coobmaror
KOJIHYECTBO TEILTOTEI, paBHOe 15 kl[:x. OnpejennTe H3MeHeHHe 1 2
BHYTpeHHeH sHeprum B npomecce 1-2.

OTgerT: k%,

© 2020. 000 «HaparenscTso «HanmoransHoe ofpasopanues

EOHHDUBHHI&E, pacnpocTpaneHHe ¥ HCHNOJb30BAHHE B KOMMEDHUECKHMX MEaAX 6e3 NUCHMEHHOTO pa3pelineHds npayaoofma,ume:m He JOonmycKaeTcsa
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BAPWAHT 25 255

MneansHbIH ras IepeBelM U3 COCTOAHUA 1 B cocToAHHe 3 TakK, P
KAaK NOKA3AHO HA TrpapuKe BABUCUMOCTH JaBACHHA p rasa g, | ... 3
ot 06BemMa V. KonuuecTBo BelleCTBA rasa Py 3TOM He MEHAIOCE. }
.. 2pp1-"""7
W3 nmpuBeséHHOTO HHJKE CIMCKa BEIOEpHTe 064 MPaBUIBHBIX Po 1 12
VTRep:KAEHHS, XapPAKTEePU3YIOIIUX Ipollecckl Ha rpadukre. Po- : i
i
| I
1) AGcoaioTHas TeMIeparypa rasa MaKCHMAaJbHA ! i
B COCTOSHHU 3. 0 Vo 2V V
2) B mpouecce 1-2 abcoaoTHas TeMIepaTypa rasa yBeJanuHsach
B 2 pasa.

3) B mpomecce 2-3 abcosoTHAS TeMIeparypa rasa yMmensiiusiack B 1,5 pasa.

4) IlnorHOCTh rasa MMHUMAJBHA B COCTOAHHH 1.

5) B xome mnpomecca 1-2-3 cpeaHeKBagpaTUYHAA CKODPOCTR TeIJIOBOTO ABHMEHHA
MOJIEKYJI rasa yBeJHuYHJachk B 3 pasa.

OrgeT: ‘:I:i

TemImepaTypy HarpeBaTes TEIUIOBOH ManrdHel KapHo yMeHBIIHIH, OCTABUB TEeMIEpaTypy
XONOMMNBHMEA TpeskHed. KoiudecTBO TeIIOTHI, OTAAHHOE Ta30M XOJMOAUJIBHUKY
3a THKJA, He usMeHHIoch., Kak wusmenusnuck npu stom KIII TemnoBoil MallHHBI
¥ KOJMYECTBO TEIIOTHI, MOJYUeHHOe ra3oM 34 IHMKJ OT Harpesarens?

Ilis Ka/J0H BeJWYHMHBLI ONpENeJuTe COOTBETCTBYIOIIMH Xapakrep eé M3MeHeHMA:

1) yBesmumiach
2) yMeHBIIHJACh
3) He M3MEHWJIACH

BagumuTe B TAGAMIY BRIOpaHHBIe HH(DBL 1A KaxA0H (DU3HIeCKOH BeJIMYMHBHI. Hudpsr
B OTBETEe MOTYT IOBTODATHLCH.

KoanyecTBO TEN0THI, HOJYYEHHOE TA30M

KII[T renioBoi MalIMHbI
OT HarpesaTeJis 3a UK/ pabOTHI

B BepmuHax paBHOGEAPEHHOrO TPEYIOJBHHMKA PACIOJIOMKEeHbl TOYeUHBIE
sapansl —2¢, +¢ > 0 u —2¢ (cM. pucynok). Kyza HanpapieH OTHOCHTE/IbHO
pHUCyHKa (eeepx, 6HuU3, 61e60, 6npaeo, om nabarwdamens,
K nabnrodamenio) BEKTOP HANPAKEHHOCTH Pe3yJIbTHPYIOLLETO
3JIleKTpOCTATHYIECKOro noJs B Touke O — TOuKe I[epecedeHHs MeJUaH
TpeyroapEuEa? Omeem 3anuiiume ca060M (CA08AMU ).

Orser: .
Onpefenure CONPOTHBJIEHHME YYACTKA IEMH, H300PaKEHHOTO 6 Om
Ha cxeMme, MexXJy TouKaMu A m B. 20m
A B
3 Om
OrBert: Om.

© 2020. 000 «HMsparenscTBo «HaluoHanesHOE 00pasoBaHue»

EOJ[V]DDB&HHE, pacnpocTpaHeHHe H HCIONbL3OBAHHE B KOMMEDUeCKHX Lensx Gea OHCBMEHHOTO pasperieHus H[JaBOOﬁ.T[B,ﬂBTBﬂH He JONyCHaeTCA
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256

TUNOBbLIE 3K3AMEHALIMOHHbIE BAPUAHTHI

Ha pucyske npueenés rpaduk 3aBACUMOCTH CHJAB i, MA

TOKa [ OT BpeMeHH { TPH CBOBOIHBIX IapMOHHYECKHUX 5

KonefaHuAX B KosebaTeIbHOM KOHType. KakuMm craHer . /\
meprol, CBOOOAHBIX KoJeGaHMilT B KOHTYpe, eCcJaH 0 1 N 3 /4 5 6 t, MKC
KOHEHCATOP B 9TOM KOHTYpe 3aMEHWUThL HA JPYyroit -5

KOHZEHCATOP, EMKOCTbh KOTOPOro B 4 pasa MeHbuie?

Orser: MEKC.

IMIKoABHHUK, HM3yyYasd B3AKOHBI TIeOMETPHYECKOH OITHKH,
IPOBET ONBIT IO TPEJOMJCHHIO cBera (CM. PHCYHOK).
s 3TOro OH HAIPaBHUJ Y3KUU IIYYOK CBETA HA CTEKJIAHHYIO
ILJIACTHHY.

ITonpsysce Tabamieil, BoiGepruTe M3 IIPUBEAEHHOIO HHUIKe
CIIHCKA (64 NPABHJLHBIX YTBEDMKACHHUS, OMNHCHIBAOIIHX
HabaogaeMoe ABIeHHE.

yroa o 20° 40° 50° 70°
sina 0,34 { 0,64 | 0,78 | 0,94

1) Vron nmagenusa paseu 70°.

2) IloxasaTens TpeJOMJeHHA CTeKJa paBeH mpuMepmo 1,47,
3) ¥Yrox mpenomienus paseH 50°.

4) B cTekJe cKOpocTh cBeTa GosbIle, yeM B BO3AYXe.

5) ¥ron orpaskenusa pasen 20°.

OrBet: D:'

HepasseTBnéHHas aseKTpHUECKAS [elb IIOCTOSHHOIO TOKA COCTOMT M3 MCTOYHHKA TOKA
M MOAKJIOYEHHOTO K €ero BHIBOJAM BHeIIHero pesdcropa. Kak wuamensarcs mnpu
YMEHBITEHHH COMNPOTHBJIEHHA pe3rcTopa cuia Toka B uenud u IJC ucroanmra?

JlnA KasKIOl BeIHYHHBI ONPENEJMTE COOTBETCTBYIOIIMHE XapakTep U3MeHEeHM:

1) yBemrmumrTcs
2) yMeHbIIHTCSA
3) He M3MeHHTCH

SanmumuTe B TAOMUIY BbIOPAHHBIE HUMPLI A8 KAKAOH hHU3HYecKkoil BenmdawHBl. 1[AdpPEHI
B OTBETe MOIyT HNOBTOPATHCA.

Cuia Toka B uenu 91IC ucrounnxa

Ilporon wmaccoii m w sapagoM ¢ ABMMKeTCcH NepPNEHAMKYJAAPHO JTUHMAM WHIAYKIHA
OJHOPOJHOTO MATHHTHOTO TOJA B II0 OKPYMHOCTH CO CKOPOCTEIO U. lleiicTBHEM CHJIBL
THAMEeCTH IpeHeOpeUb.

@ 2020. 000 «Hspateancrso «Hannonansioe obpasosanues

IcDHHDOBaHHE, pacmpocTpaneNHe M UCNONb30BAHHE B KOMMEDYECKHX LeNAX fe3 MUCLMEHHOro paapenieHun npanooﬁ:m;m’reuﬁ He JIONYCKAETCA
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BAPWAHT 25 257

VeTaHOBHTE COOTBETCTBHE MeXKAY (PU3HUYECKHMH BeJHYHMHAMU U POPMYIaMHu, 10 KOTOPBIM
HX MOXXHO PacCUHTATh.

K ramnoil mosumuu nmepsoro crosidna noadepuTe cOOTBETCTBYIOINYIO O3UIHI0 U3 BTOPOTO
cToI0IA M 3amHINMTe B TAGAHIY BhIOpPaHHLIE IUMPHI [0A COOTBETCTBYIOIMMH OyKBAMH.

PU3NYECKUE BEJIMYHMHEI DOPMVJIBI
A) mepuog obpaliieHus IIPOTOHA IO OKPYKHOCTH 1) 2;[51
B) mogynp ycKopeHHA NPOTOHA 2) quB
muv
3) @B
vB
A[B 1) L=

OrseT:

PaguoakTHBHBII W30TON BHCMYTAa 2§§Bi nperepreBaeT o-pacraj. YKaMKHTe UYHCI0
MPOTOHOB M YUCJ0 HeflTpoHOB B obpasoBaBlueMcA Axpe.

Yuci0 npoTOHOB Uncsio HeHTPOHOB

B 6nranx omeemoe N 1 nepenecume moavko uucaa, 6ez npobenoé u opyzux
dononnumenvHbLX CUME0LOE.

BenéHblii cer () = 550 HM) IepexoUT U3 BO3AYXA B CTEKJIO ¢ IOKAa3aTesIeM IpejoMIeHnd 1,9.
OnpejenuTe OTHOIIEHHE YHEPIHH (JOTOHA B BO3AYXE K €TI0 JHEPrHH B CTEKJIE.

OTBeT:

Ilpu wuccaenoBaHWK 3ABUCHMOCTH KHHETHUECKOI 3Heprud (POTO3JEKTPOHOB OT [JIHHBI
BOJIHBI TIAJAIOIIET0 cBeTa (POTORJIEMEHT OCBellaJcsa Yepe3 pasiuuyHble CBeTOQOHIBTDHI.
B nepBoil cepuy ONBITOB HCIIOJB30BAJCA CBETO(MHILTD, IPOIYCKAKIHH TOJBKO 3eMEHbIH
cBeT, & BO BTOPOH — TOJBKO (PHOJETOBBIA. B Ka)kIoM onbiTe HabJOANH ABICHHE
(dorosdderTa 1 U3MePAJU IaNHpPaIlee HANPAXKeHUE.

Kak m3MeHsOTCA AJMHA CBETOBOH BOJHEI M MOJYJL 3alHPAIOIEro HaNpAMEeHUA IpH
nepexone 0T ImepBOd CepHH OIBITOB KO BTOPOI?

Jlna xasxmoil BeJHUHMHBI ONpe/eHTe COOTBETCTBYIOUIMIl XapakTep eé M3MeHeHH:

1) yBesmuuBaercs

2) ymensiaercsa

3) He M3MEHAETCS

Banumure B_Tabauiry BLIOpaHHBIE HUMPHl AIA Kaxaol pusnueckoil BeHYHHBI. Lu(po
B OTBETE€ MOTYT IIOBTOPATHCH.

[auHa cBeTOBOH BOJHBI, Moaynp 3amuparoIero
najgaomeil Ha (DOTO3IEeMEHT HAIPSAMKEHUA
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[22]

YueHUK W3Meps] TeMIepPaTypy Bosayxa B Kiaacce. IlokasaHua TepMOMeTpa
npuBejeHbl Ha (QoTorpadhuu. ITorpermHoCcTh H3MepEeHUS TeMIepaTypsl PaBHA
oeHe JeleHUA TepmomeTpa. HemMy paBHA TeMIeparypa BO3[yXa B KJacce
0 peadyJbTaTaM BTHX H3MepeHHH?

3amuIIMTe B OTBET [OKA3AHHUA TEPMOMETPA € VY6TOM IOTPEIIHOCTH
U3MepeHuH,

Orset: ( + ) °C.

B 6nanx omeemos M 1 nepenecume moavko uwucaa, 6es npobenoe
u dpyzux 0ONONHUMENbHBLX CUMEBOJLOE.

YueHur u3yuaeT cuay Apxumena, AEHCTBYIOUIYI0O HA Teja, TOJHOCTBIO IOIPYKEHHbIE
B JKHAKOCTL. B ero pacnops:xeHNH MMeOTCH IATHh YCTAHOBOK, COCTOAILHE M3 8MKOCTei
C Pa3JIMYHBIMH JKMAKOCTAMM M CIUIOIIHBIX I[HAPHKOB pPasHOro o0béMa, CAelaHHBIX
U3 pasHBIX MaTepHayaos (cMm. Tabauny). Kakue ase ycraHOBKH HeoOXOJMMO HMCIOJB30OBATD
VYEeHHKY JAJas TOro, 4robbl Ha OOBITe OGHAPYMKHTH BSABHCHMOCTE CHJBI ApxuMeza
or ofbéma Tena?

No Huakoers, Q0ném Marepuaa,
VCTAHOBKK HAJINTad B éMKOCTL mapuka, cm® M3 KOTOPOro CAejaH IAapuK

1 KepocHH 30 cTanb

2 BOJA 20 ATIOMUHMIT

3 KepOCHH 20 AMIOMUHAH

4 MOJICOTHEYHOE MACJ/I0 30 cTalb

5 BOJA 30 ANTIOMHAHHH

B orser sammmure HoMepa BLIODAHHEIX YCTAHOBOK.

Orger: Dj

Paccmorpure Tafamiy, cogepsKalIyi0 XapaKTepPHCTHKH HEKOTOPBIX CIYTHHUKOB ILJIaHET
ConHeuyHOH CHCTEeMBEI.

Haszsanue Paguyc Paguyc opOutsi, Bropas kocmHueckas IInanera
COYTHHKA CNYTHHKA, KM TBIC. KM CKOPOCTH, M/C

JlyHa 1737 384,4 2400 3emua
doboc ~12 9,38 11 Mapc
Ho 1821 421,6 2560 IOnurep
Erpomna 1561 670,9 2025 HOnutep
Kannucro 2410 1883 2445 Hnurep
Turan 2575 1221,8 2640 Carypu
Ob6epoxr 761 583,5 725 ¥Ypau
Tpuron 1354 354,8 1438 Henrtyu
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O

Buifepure 6ce BepHble YTBEDXKICHWS, KOTOPLIE COOTBETCTBYIOT XapaKTePHCTHHAM
CIIYTHUKOB IJIaHeT,

1) IlepBas KocMHueckas ckopocTs aaa Ofepona cocrasiser npumepHo 11 ku/c.

2) Yckopenue csobojguoro magenus Ha Jlyxme npumepsno 1,6 M/c2,

3) 06mém Turana noutu B 2 pasa Gomibire o0BéMa TpuToHA.

4) Opbura Kamnmcro pacrnojaraeTcs JaJbllie OT IIOBEPXHOCTH IOnuTtepa, yem opbuta Ho.
5) Yem pgansuie or CoJsHIIA pacrojaraeTcd CIYTHUK IITAaHETHI, TeM MEeHbIIe CT0 pasMepkl.

OrBerT: .

He 3a6ydbme nepenecmu 6ce omeemut 6 6ranx omeemoe M 1 6 coomeemcmeuu
¢ uncmpyKyuel no éuinoaHenuio pabomaot.

Ilposepsme, umobvt kaxcdoui omeem 6Gvia 3anucdH 6 CMPOKe ¢ HOMEPOM
coomeemcmeywuezo 3a0anua.

Yacte 2

Omeemom k s3adanuam 25 u 26 aensemca wuciro. 3anumume 3mMoO HUCAO
6 none omeema 6 mexcme paGombl, a4 3amem nepeHecume 6 BJIAHK
OTBETOB N: 1 cnpasa om HOMepa COOMEEMCMEYIOWez0 3a0anUL, HALURAR
¢ nepeoii kaemouku. Kancdoili cumeon numume 6 omdenbnou Kiemouke
6 coomeéemcmeul ¢ npueedénnvtmu 6 b6ranxe obpasyamu. EOurnuyst uamepenus
PuauLecKUX GeNUUUH NUCAMb HE HYNHCHO.

Ha pucyHKe H306paéH mporecc, npoucxoadmuid c¢ 1 Mouab P
rennsa. MunuMaIbHOE AaBaeHue rasa p; = 100 klla, MUEEMATBHBIH
06pém V=10 u, a maxkcumanereIll V,=30 .. Karyio pabory Pz 2
coBeplLIAeT reJIWil TIPH TMepexoje U3 COCTOAHHA 1 B cocTosHue 27
Orger: IS Pi—+o
0 v Vy V

MakcuMaabHAS KHHETHYecKada OHSHePrAs BSJEKTPOHOB, BBLIETAIOIIHX U3 MeTanjla Iox
neitctBueM cBera, pasHa 1,2 3B. Ecam yMeHBIIMTH [JWHY BOJHBI IAAAIOIIEro CBETa
B 2 pasa, TO MaKCHMaJbHasg KHHeTHUYeCKAA OHHEPrus 9JIEKTPOHORB, BbUIETAIOIIHX
B3 OTOTO ke MeTajna, crader pasHo# 3,95 0B. OnpegesnTe 2HEPrHIO DaJalOIMX
(POTOHOB B NEePBOM CcJIy4ae.

Otser: aB.

!
He 3a6ydvme nepenecmu éce omeéemet 6 Grank omeemoé N 1 6 coomgemcemeuu |

¢ uHCmMpyYKyUeld no 6bLMONHERUI0 PAGOMbL. ‘
Hposepeme, wmobv kaxcdovuii omeem ObLA 3ANUCAH 8 CMPOKE C HOMEPOM
coomeemcemeyrouiezo 3adaHuA.

i
I
|
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TUNOBbLIE 3K3AMEHALWMOHHBIE BAPUAHTHI

Ans 3anucu omeemos na sadanus 27-32 ucnonvayiime BAIAHK OTBETOB N: 2.
Januwume chavana Homep 3adanus (27, 28 u m.d.), a aamem pewenue
coomeemcemaeyrowett sadaiu. Omeemo 3anucwviéalime 4émro u pasbopuueo.

[Be mrockue MeTalIMUecKue MIACTHHDI KOHJEHCATOPA, 3AKPENJIEHHbIe HA H30JHUPYIOLINX
IITATHBAX, PACIIOJOMKHIM Ha HeDOMILIIOM pPACCTOAHHH APYT OT APYyra W COeJHHHIH OXHY
IJIACTHHY C 33a3eMJIEHHBIM KOPIIYCOM, & APYTYIO CO CTEP:KHEM 3JIEKTPOMeTpa (CM. PHUCYHOK).
3aTeM IUIACTHHY, COEXHHEHHYIO CO CTEP:KHEM 3jJleKTpoMeTpa, 3apaguiau. O0nacHuTe,
ONMpAaACh Ha M3BECTHble BaM 3axoHBEI, KaK HBMEHAIOTCA IIOKA3AHHUS DJIEKTDOMeTpa IIpH
BHECEHMH MeXJy OJAACTHHAMH JUJIEKTDUYEeCKOH mmacTuHbl. OTKJIOHEHHE CTPEeJIKH
8JEKTPOMETPa MPONOPIMOHANBHO PA3HOCTH MOTEHIIMAIOB MEMKIY ILIACTHHAMH.

ITonnoe npasunvroe pewenue kancdoi us saday 28-32 doaxmno codepicamyv
3AKOHBL U POPMYNbL, NPUMEHEHUE KOMOPBLX He0bx00umo u docmamouno dna
peuwleHua 3adavwu, a makxie Mmamemamuveckue npeobGpalOE6anusr, PACULEMbL
€ HUCTEHHBIM Omeemom U npu Heobxodumocmu pUCYHOK, NOACHANUUT
Ppewenue.

Ipys mnoxsemen mHa mpy:xuHe sméctkocteio 100 H/M K mOTOIKY augpra. Jludpr
M3 COCTOAHHA I[IOKOA PaBHOYCKOPEHHO ONYCKAaeTCs BHHU3 HA PACCTOSHHE 5 M
B TeueHnme 2 c¢. KaxoBa macca rpysa, eciu yainHeHHe IDY’KUHBI IIPM HEOIBMIKHOM
OTHOCHTEJbHO JudTa rpyse passo 1,5 cm?

[LnacTuanHOBBIH mapuK B MoMeHT t =0 fpocamoT c TOPHM30HTAJIBHON HOBEPXHOCTH 3€MJIH
C HAYaJbHOI CKOPOCTBIO Uy HOA YIJIOM o K rOPU30HTY. OJHOBPEMEHHO C HEKOTOPOM
BBICOTHl HAJl IIOBEPXHOCTBIO 3eMJIM HAdYHHAET INaJaTb H3 COCTOSHHMA TIOKOSA ApYroi
Takoi ke mapwk. Ilapukn abCOTIOTHO HeyHNpPyro CTaJKHBAIOTCA B BO3TyXe. Cpasy
nocje CTOJKHOBEHHS CKOPOCTh LIAPHKOB HAIIPaBJjeHA NOPH30HTAJLHO. B KAKOH MOMEHT
BPeMEHM T IHapHKH ynaayr Ha semiw? CompoTHBIeHHMEM BOsayXa IpeHeOpeus.

B ropusoHTaNPHOM IUIMHAPE ¢ NIATKMMK CTEHKAME [OJ MACCHBHBIM S
TIOPIMHEM C IJIOLIAABLID S HAXOAMTCHA OJHOATOMHBIH HOEATbHBIH Ias. B K
Iloputerr  coegMHEH ¢  OCHOBAHHEM  [UJIHHADA OPYHRHHOR \N\N\/ Po
¢ KECTKOCTBIO k. B HaYajbHOM COCTOAHMM DACCTOSHME MEXIAY Po E
TOpIIHEM M OCHOBAHMEM IMJIMHApPA pasHO L, a [gaBjieHde rasa T

B TWJMHADE DAaBHO BHEIUHeMY aTMochepHOMY [AaBJIEHUI0 P,
(cm. pucynok). Kakoe KOIMYECTBO TemnoTHI @ TIEpeIaHO 3aTeM raay,
ecliM B pe3yJbTaTe NOPIIeHL MeAJEHHO TIepeMecTHJICA BIPABO
Ha paccrosinue b?
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314 OTBETbI M KPUTEPUM OLLEHMBAHWA
Oxonuanue mabauybt
N mlm BP9 22 | 23 | 24 | 25 | 26 | 27 | 28 | 29 | 30
| 1 -3 1,875 -1,5 0,75 -5 2,6 -10 6 7,5 2
2 16,2 25 1,562 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 unu | 34 wnw |45 mmm| 14 nnm | 12 unu | 34 wan | 12 wnm (45 wan |23 anm| 45 wam
52 43 54 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 wam | 35 wam |23 mom |45 mowm |12 nou [ 45 unu | 34 wium (45 wnu|35 wnu| 14 uau
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 BIEBO | BOpaBo |0Omaiona- | Gamoga- | BIpaBo | BREPX BHU3 BBepx |Habuio- | HabIIO0-
TeNs | Temwo JATEJI0 | NATENO
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 o | 35 mm |14 nma| 35 wam | 12 wim | 34 wam | 23 wim |45 unm|34 uwiu| 13 uin
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 | 5,20,4 | 231 242 |101,90,1| 7641 |1,60,1 | 4,30,1
23 13 wnu | 24 nmu |14 wnon| 18 mnm | 25 wnu | 14 wm | 12 woan (23 nan(34 mwn| 14 wmn
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 1 0,1 800 800
26 12 5 0,15 1 2,75 1,55 3 4 20 27

© 2020, 000 «Hapareascrso «Haumonannnoe obpasosamues
ROHHDGT—]HHME, pacnpocTpaHeHHe M HCIOOJb30BAHHE B KOMMepUYeCKHX Ieaax fe3 nuCbLMEHHOTO paspeLuesns HDaBODGJ’[aEﬂTEﬂB He OonycKaercsH

21




3ANAHNS C PASBEPHYTLIM OTBETOM 385

29 |

Bapuanr 25

Bo3moixHOe penieHue

1. Bapag @, coofWIEHHBIH TIACTHHE, COeJWHEHHON CO CTep:KHEM JJIeKTPOMETpa,
pacrpezeliserTcd TaK, YTO HX 1IOTeHIHMAJILI OKA3BIBAIOTCA ONHMHAKOBBIMH. IIpu srom
IIpaKTHYECKH Bech 3apdAl @ OKa3pIBAeTCA HA ILIACTHHE.

2. Ha 3aseMJEHHOM KOpPIyCe OBJEKTPOMETpPa ¥  BTOpOil TIiacTuHe BO3HHMKAIOT
WHAYIMPOBAHHBLIE 3apsAAbl [POTHBOIOIOMHOTO 3HAKA, IIPH JTOM 3apAf NJACTHHEL
paseH @ 0O MOAYIIO.

3. PasHOCTh IIOTEHIHMAJO0B MeXIy miactuHamu U = 9—

o

4. BHeceHMe IIACTMHBI W3 /MIJIEKTPUKA VBEJIMUMBAET €MKOCTH KOHJEHCATOpa,
£9S

rar kak C = Od .

5. CyMMAapHBbIil 3apfAjA CTEPXKHA 9JIEKTPOMETpa ¥ COEJMHEHHOH ¢ HHUM IJIACTHHBI
He HU3MeHFeTCA, TAK KAK 9Ta CHCTeMa Ted ailexkTpoudojuposana. Ilpw srom sapsi
IIACTHHEL OocTaérca nNpakTHYecku paBHBIM ¢). IlosToMy paszsHOCTb ITOTEHIUANOB MEMAY

IJIacTHHAMH IIOCJe BHECeHHMA JUIJeKTPHKAa YyMeHbIIaeTcCsd: U=%, 4To HpHBe,I[éT
K YMEHBIIeHHUIO yIJia OTKJIOHEHHUHdA CTPEeJJIKH.

OteeT: VrojJ OTKJOHEHHUA CTPEJKH yMEHBIITUTCH.

BosmoxkHOe pernreHue

VcKopeHUe Tpysa PaBHO YCKOPeHHIO Jud)Ta, TaK KaK TIPy3 HENOJABHIKEH OTHOCHTEJBHO
Kabuasl audra. 3anumeM BTOpoii 3akoH HeioToHA 14 Ipy3a B IPOEKIUAX HA BePTHKATBHYIO
0Ch, HATIPABIEHHYIO 110 HAIIPABJEHHI) ABHIKEHHA JHQTA: ma = mg - kAx.

YerkopeHHe MOKHO HAMTH U3 YPaBHEHHA KHHEMATUKM JJfA JBHUMEeHUd andra:
2
at 28 2.5

S:T,a tz T=2,5 M/Cz.
CuaenoBaTesIbHO, IJA MACCH I'Dy3a MOJYYHM:
= kAx _100-0,015 - 0.2 Kr.
g-a 10-2,5 !
Orger: m=0,2 Kr.
Boamo:xHOE peneHue y
mov
1. [lepBeiil WapuK HAYWHAET [BH)KeHHe M3 Ha4ala !
KoOpAMHAT, a BTopod wus Touxku A. Jlo u mocme A '
CTOJIKHOBeHHU (B TouKe B) mapuxy ¢BoOOJHO MagaioT. B 3 2mu,
TlosToMy [0 CTOJKHOBEHHA AJS MEPBOTO IHapHUKa D,
gt? ) gt? )
Yy (t) = vy, t 5~ = Ugsina -t — =5, 3,
vy, (t) = vpsina - gt, o
0 x

a JJIs BTOPOTO IApHKa vzy(t) = —gt.
2. IlapuKku CTAJKHBAIOTCA B MOMEHT f,, IIDH 3TOM HMIYILC CHCTEMbI ABYX LIAPMKOB
coxpaHderca: muv; + mvy = 2miiy, a CKOPOCTE Iy MAPUKOB IOCJE Yaapa, CONJIaCHO YCIOBHIO,
ropusonTanbia. Ioaromy vy, (t1)+vy, (1) =0, mam (vosino —gt)+ (-gt;) =0, orryxa
vpsina
=,
2g
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OTBETbl U KPUTEPWUWM OLEHWUBAHA

3. CTONKHOBEHHE LIAPUKOB NPOMCXOAUT HA BHICOTE

h =y (1)) = vsino - ¢ gt} _vgsin®a vfsin®o _ 3 ujsin®a
1\~ "0 12 2g 8g 8 g
4. IIoCKOJIBKY CKOPOCTS Uy IIAPHKOR TIOC/IE YJapa FOPU3OHTANLHA, HHTEPBAT BpeMeHH I,

2
8l
OT CTOTKHOBEHM:A LIAPHKOB A0 WX TaJeHHd Ha 3eMJI0 HAXOAWTCH W3 yeJaoBua h = =5

OTKYyaa t2 = gg@ = \/5%

vgsina
5. lllapuKn yInagyT HA 3€MII0 B MOMEHT T =1 + 1, = —OzT-(l + \/§)

Orser: T = BQ;—ZIE(I + \/§)

BoamoxkHoe pemrenne
1. Cucremy orcuéra, cpsAsaEHyI0 ¢ 3eMIéi, GYIeM CUMTATD
HHEepIUaJIbHOH. B mpollecce MemieHHOro [BM:KeHHA [TOPIIHA

€ro yCKOPEHHEe CUMTAaeM HHUYTOKHO MajbiM. IloaToMy cymMma
IIPUJIOKEHHBIX K MOPIIHIO CHJ IIPH €70 JBHXKEHHH PABHA HYJIO.

B IIPpOoEKOMUAX Ha IOPUICHTAJIBHYVIO OCh X ImoJrydyaeM:

_ E_E]_‘FS’IID:O’ . x
rae K, — cuia paBireHns arMocdepbl Ha TopmieHs, F, — cuia Puc. a
AaBJIEHUS Ta3a B IUIHHADE HA NMOpWIeHb, F\  — ympyras cuia,
AeHCTBYIOIAs Ha TOPIIEHb CO CTOPOHBI TIPY:KUHBLI (DHC. a). p

2. 3 paBeHCcTBa JaBIeHHIl cjieBa UM CIpaBa OT IOPIIHA
B HAYaJBHOM COCTOSSHHM H TJIAAKOCTH CTEHOK CIefyeT, YTO Po
B HAYAJTBHOM COCTOSHUH MPYMHUHA He pedopmuposana. IlosTomy
OpH CMELIeHMH [OPINHA BOPABO OT HAYAJBHOTO TIOJNOMKCHHUS
HA BEJIMYHMHY X MOAYJb YIPYIrod CHIIBI Fynpzkx. Torzna

F =p(x)S=F+ Fop = PoS + kx Puc. 6
U fAaBieHWE B IUIMHAPE IIPH CMEIeHWH I[IOPHIHA BIPAaBO

kx
OT HA4YaJbHOTO IIOJIOMKEHMs Ha BEeJHUYHHY X paBHO p(x) = Py +§ (cMm. puc. 6).

pV = vRT, 3
3. Mz MoJenu ofHOATOMHOTO WAeadbHOI0 Tasa 3 caegyer: U =—-pV.
U =—=-vRT 2
2
3
Bryrpeunsisi sHeprus rasa B HCXOZHOM COCTOSHHH paBHa U, =3 PoSL, a B KoHeuHOM
cocroanuu U, = gp(b) ‘S(L+b)= g(po + %JS(L +b).

4. M3 nepsoro mauasa TepMOAMHAMHUKH Todydaem: @ = U, — U, + Ao,
PaGora rasa A, upu cABMre HOPIIHS M3 HAYANBLHOTO B KOHEYHOE COCTOSHUE DABHA
NPOHSBEAECHHIO BEJIMYMHLI S ¥ IIOLIAAH TPamnelud mox rpadbmroM p(x) Ha pHC. 0:

Ay = %[;;(0) + p(b)]Sb = (pOS +%)b. IToxcrapnas B BeIpasKeHue Ans @ 3Hawenus U,
Uy, m Ay, momyuanm:
Q= %(pOS + kb)(L + b) - ngSL + (p03+52§’_}b ~ 3L+ gposr; T 2kb2.

2
3 5 2
Otger: Q = w2~kbL +§p08b + 2kb°,
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3ALAHUA C PA3BEPHYTBIM OTBETOM 387

BoamoxkHOe pemenne A
1. Ecau npu mogKJooveHHH 0aTapen DOTeHIIMAT TOUKH A OKa3bIBaeTCHd
BBIIIIE, UeM IIOTeHIMal TOuKH B, ¢4 >@g, TO TOK uYepe3d IHOA Rs
He TeyéT, W HKBHBAJEHTHAS cXeMa IelnH mMeeT BHL, H300payKEHHBIH B
2
«

Ha puc. d. Ilorpebasemas MOIIHOCTE P = B
2

2. IIpu M3MeHeHHMH MOJAPHOCTH [ONKIIOUeHHA BaTaped ¢4 < Qp, AUOA

OTKDBIBAETCA W MOAKIKYAeT pesucrop R, mapasuienbHO pesuctopy R,

DKBUBAJIEHTHAS CXeMa el B 9TOM cjydae W300paykeHa Ha puc. 0.

IIpu sTom morpebiasieMas MOLIHOCTb YBEJTHMIUBAETCAH:

¥? g2
Py=—=+5>H
R R
¢ ¢
3. Us stux ypaBHenmil: Ry = Fl, R = ﬁ

4. TlomcraBasas 3HAYeHWA (PUBHYECKHX BeJIHYUHH, VKas3aHHbIe B YCJAOBHH, IIOJIy4aeM:
R, =20 Om, R, =10 Om.

Oreer: R, =20 Om, R,=10 Om.

Boamo:xHoe permenue

CornacuHo 3aKOHY COXpPaHeHHudA JHEepPruu

CUJ’%]HX — leznax (1}
2 2
(C - émkocTh KOHZeHcaTOpa, U, — MaKCAMaJbHOe HAIPAXKEHWEe Ha KOH[EHCATOpe).
®opmyna TomcoHa 414 mepwoja dIeKTPOMATHHTHEIX KonebaHuMd B KOHTYpE:
T = 27JLC. (2)
dopMysia, CBA3LIBAKIIAA [JIHHY BOJHBL ¢ DEPHOJOM KojebaHHi:
h=¢cT 3)

(¢ — ckopocTh cBeTa).
PemuB cuctemy ypapuenmit (1)—(3), Haxozum penuuuny U .., OTKyja HOJIy4daeM MJIA
HCKOMOH HANPSKEHHOCTH II0JIA KOHJeHcaTopa:

_ Unax _ 2ncL ©2.3,14-3-10° .6-10° 3
Emax - d - )..d Imax - 2-103 .2-10_3 1.6'10 ~4,5 B/M.
Orger: E,,, ~4,5 B/m.
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Boamo:xHoOe pemenue

1. Crpelka W  CTep:KeHbL DIEKTPOMETpa, COeJNMHEHHEBIE C HUKHeH IIJacTHHOM,
HO M30JHPOBAHHBIE OT KODPIYCa, 3apAMKAIOTCA MOJOMHUTEIBHO, M CTPeJKa OTKJIOHAETCHA
Ha HEKOTOPBIH yTOJI.
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