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@oH/1 OLICHOUHBIX CPEACTB pa3paboTaH Ha ocHOBe DenepajbHOr0 roCyAapCTBEHHOTO 0Opa3oBaTEIbHOTO
craagapra PI'OC cpegnero obmero ooOpazoBanus (maee DPI'OC COO) (Ilpukaz MuHHCcTEpCTBA
obpazoBanus u Hayku P® ot 17 mas 2012r. Ne 413 « O6 yrBepxaeHHH (heaepabHOrO TOCYAapCTBEHHOTO
00pa3oBaTeNbHOTO CTaHAapTa cpeaHero oomero obpaszoBanus (pex. oT 29.12.2014) m pexomeHanusIMu
JlemapTaMeHTa TOCYJapCTBEHHOM MOJUTHKH B cepe moAroToBku padoumnx kaapos u JAI1O (mucemo ot 17
Mapta 2015r. Ne 06-259) ¢ yuerom npoduiis npodeccnoHanbHOT0 00pa3oBaHuUs.

PACCMOTPEHO: YTBEPXIAHO:
[[ux10BO# METOIHYECKOM 3amecture¥ pfpextopa no YBP
KOMHCCHEH €CTECTBEHHBIX JAUCIHIUIHH /A.I1.Pecennc

«08» urons 2022 r.
ITpeacenarens:

// «09» uronas 2022 r.

ypauna O.B.

Pazpabotunku:

Bbypnuna O.B. npenoaasarens Beiciieil kKBanupukannoHHON kateropun CHOMPCKUA KOJUIEK TpaHCIOpTa U
crpoutenbeTBa PI'BOY BO «MpKyTckuii rocyAapCTBEHHBIA YHUBEPCUTET ITyTEH COOOIICHUS.

[Tonropuos C.B. mnpenogaBatenb BbIclIel KBadU(pUKaUMOHHOM kaTeropun CHOMPCKHUM  KOJIEIK
Tpa"ciopra u crpoutensctBa PI'bOY BO «MpkyTckuil rocyqapCTBEHHBIM YHHUBEPCUTET IIyTEH
COOOIIIEHUAY.
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1. Tlacmopt oHIA OTICHOYHBIX CPEACTB
1.1 O61ure mooxeHus

®onx oreHouHbIX cpeAcTB (manee — POC) mpeaHazHayeH I KOHTPOJS W OIEHKH OOpa30BaTelbHBIX
TOCTIDKEHHMH, 00ydaronmxcsi O4YHOM U 3a0yHOW (hopM 0OyueHHs, OCBaMBAIOIIUX pabouyi0 HporpaMmy
aucuumuinabl 11/].03 dusuka.

®OC BrIIOYAET KOHTPOJIBHBIE MaTepuaabl JJIsI MPOBEACHUS TEKYIIETO KOHTPOJS YCIEBAaE€MOCTH,
MMPOMEXKYTOYHOU aTTecTaluu B (popme sK3amMeHa.

KonTtposib 1 onieHKa pe3yiabTaTOB OCBOCHHMS JHUCHUUILIMHBI OCYHIECTBIISICTCS MPEMNo/iaBaTesieM B IMpoIlecce
00y4eHHsI, TEKYIIETO KOHTPOJIS YCTIEBAEMOCTH M IIPOMEKYTOUYHOM aTTeCTAIHH.

Pe3ynbTaThl 00yueHus

[IpeameTHbIe:

I11 chopmMupoBaHHOCTH NPEACTABICHUN O POJIM U MecTe (PU3UKU B COBPEMEHHON HAay4YHOW KapTHHE MHUPA;
MOHMMaHHEe (U3UYECKOHN CYIIHOCTH HalOionaeMblXx Bo BceeneHHOW SBiIEHMI; MOHMMaHUE PO (QU3UKU B
(dbopMHpOBaHUU KPyro3opa U (yHKIIMOHAJIbHONW I'PaMOTHOCTH YeJIOBeKa Ul PEeLIeHHs NPaKTUYECKUX 3a/1a4;

112 BIaJ€HHUEC OCHOBOIIOJIararoimmumMHnu (1)I/I3I/I‘-ICCKI/IMI/I INOHATHUAMH, 3aKOHOMCPHOCTSAMHU, 3aKOHaAMU U
TCOpHUAMHU; YBEPCHHOC ITOJIB30BAHUC (bI/IBI/ILIeCKOI\/’I TepMHHOHOFHeﬁ )4 CHMBOHHKOﬁ;

113 BJIaICHUC OCHOBHBIMHU MCETOJaMH HAYYHOI'O I1I0O3HAHHA, HCIIOJIb3YCMbBIMU B (1)I/ISI/IKGI Ha6J'IIOI[€HI/Ie,
OIMMCAHUC, HU3MCPCHUC, SKCIICPUMCHT, YMCHHC O6pa6aTLIBaTL PE3YyJIbTaThl H3MepeHHﬁ, O6H8.py>KI/IBaTB
3aBUCUMOCTb MCXKIY q)HSI/IquKI/IMI/I BCJIIMYNHAMU, 00BACHATH MOJIYYCHHBIC PE3YJIbTATHI U ICJIaTh BhIBOAKI,

14 chopMUpOBaHHOCTH YMEHUS peliaTh (U3UUECKUE 331a4H;

I15 chopmupoBaHHOCTH YMEHHS MPUMEHSTH MOJy4YEHHbIE 3HAHUS ISl OOBSACHEHUS YCIOBHUI NMPOTEKAHMS
(bu3nUeCKUX SIBJICHHUHA B IPUPOAE U sl IPUHATHUS MPAKTUUECKUX PEIICHUN B TIOBCEAHEBHOM KHU3HH;

[16 chopmupoBaHHOCTH COOCTBEHHOM MO3ULIMU MO OTHOUICHHUIO K (U3NYecKOor HH(OpMALIUY, TOTyYaeMoi
W3 pa3HbIX UCTOUYHUKOB.




1.2 Cuctema KOHTPOJIS M OIIEHKU OCBOEHHUSI IPOTPAMMBbI TACIIUTLTMHBI

Pe3ynbTatel | OCHOBHBIE HaumenoBanue pasnena | HaumenoBanue KOHTPOJIbHO-
o0y4JeHus MOKa3aTeIl OLEHKH | (TeMbl) OLIEHOYHOTO CPEACTBA
(KO pesyabpTaTta
Jns tekyuiero | Jist
KOHTPOJIA MIPOMEXKYTOUHOM
aTTeCTaINH
111 - OTJINYaTh Pasnen 1 Mexanuka TectupoBanue, DK3aMeHaIMOHHBI
TATNOTE3BI OT Pazgen 2 OCHOBBI | BBIIIOJTHEHUE € BOIPOCHI
HAy4HbIX TEOPUH; MOJIEKYJISIPHON (DU3UKHU | TPAKTHUECKHUX
- COIOCTaBJICHUE Y TEPMOJIMHAMHKHU 3aJaHUM,
HAYYHBIX (aKTOB Paznen 3 | cocTaBiieHuE
AKCIIEPUMEHTOB C DIeKTpoANHAMUKA KOHCIICKTOB.
JerdcTBUTENbHOCTRIO; | Paznen 4 KoneGanus u
-BBIJIBIDKCHUE BOJTHBI
TUIIOTE3 u | Pazmen 5 Ontuka
MOCTPOEHNE Pasmen 6 DieMeHTEHI
MOJCIICH. KBAaHTOBOH (pHU3MKH
112 -00BsACHEHHE Pasnen 1 MexaHuka Tectuposanue, DK3aMeHAIMOHHEI
TTOHSATHI; Paznen 2 OCHOBBI | BBITIOJTHEHUE € BOMPOCHI
-BOCIIPOU3BE/ICHUE MOJICKYJIIPHON (PU3MKHU | MPAKTUUECKUX
onpeneneHuin Y TEPMOJIMHAMUKHU 3aJaHuM.
bU3IIECKUX Pasnen 3
BEJINYMH, ux | DIEeKTpOAMHAMUKA
pa3MepHOCTEH, Paznen 4 Konebanus u
3amuch hopmy, BOJTHBI
-BOCIIPOU3BE/ICHHUE, Pa3nen 5 OnTuka
bopMyITHPOBOK Pazgen 6 DnemeHTs
(bu3nYeCKnX 3aKOHOB | KBAHTOBOW (DM3UKHU
u yCIIOBHS ux
BBITTOJTHEHHUS
113 - TUIAHUPOBAHUE Pasnen 1 Mexanuka Brinonnenune DK3aMeHaIMOHHEI
MpoBeJIeHus onbiTa; | Pazmen 2 OCHOBBI | IPAKTUYECKUX € BOIPOCHI
- cOOpKa YCTAaHOBKHM | MONIEKYJISIpHOW (DM3HKH | 3aaHUM,
10 CXeMe; ¥ TEPMOJIMHAMHKHN J1a00paTOPHBIX
- IPOBEJICHNE Paznen 3 | pabor.
HaOJIIOICHU, DIeKTpoANHAMUKA
-cHsATHe TIoKazaHuii ¢ | Pasnen 4 KoneGanus u
buznyeckux BOJIHBI
npubOOpOB; Paznen 5 OnTuka
- COCTaBJICHHE Pazgen 6 DiaeMeHTBI
TaOJIMIl 3aBUCUMOCTH | KBAHTOBOU (PU3UKH
BEIIMYHNH
Y TIOCTPOEHUE
rpadukos;
- COCTaBJICHHE
OTYETa U CO3/IaHKhE
BBIBO/JIA 110
MPOICIIAHHOMN
pabote
114 - BBIOOD Paszmen 1 Mexanuka TecTupoBanue, DK3aMEHAIMOHHBI




IIPaBUIILHOTO Paznen 2 OcCHOBBI | BBIIIOJHEHUE € BOIIPOCHI
anroputMa MOJIEKYJISIPHOM (DU3UKHU | MPAKTHUECKUX
peleHus; Y TEPMOJIMHAMUKHU 3aJlaHui:
-BOCIIPOU3BEICHUE Pa3nen 3 | pemieHue 3aad4.
OIpeneIeHUuN DneKTpoguHAMMKA

(bU3UIECKUX Pasnen 4 Konebanus u

BEJIMYMH, UX BOJTHBI

pa3sMepHOCTEH, Paznen 5 OnTuka

3amuch hopmy, Pazmen 6 DnemeHTHI

- COCTaBJICHHE KBaHTOBOH (QU3UKU

Ta0IMI] 32aBUCUMOCTH

BEJIMYUH

U TIOCTPOEHUE

rpaduKoB.

I15 -IIPUMEHEHUE Paznen 1 Mexanuka TectupoBanue, OK3aMeHallMOHHbI
¢usnueckoit Teopuu | Pazmen 2 OCHOBBI | BBITIOJHEHHE € BOIIPOCHI
JUIs OOBSICHEHUS | MOJIEKYJISIPHOW (PU3HMKH | PAKTHUECKUX
M3BECTHBIX SIBJICHUH | M TEPMOJUHAMUKU 3aJlaHuH,

NpUPOJLI U HAyuHbIX | Paznmen 3 | cocTaBneHue
¢bakToB; DNeKTpOJUHAMUKA KOHCIIEKTOB.
-BBIOOD Paznen 4 KonebGanust u | Beimonnenue
HE00X0IUMOTO BOJIHBI 1ab0paTOPHBIX
TEOPETUYECKOTO Pa3znen 5 OnTuka pabor.
Marepuana u | Paszgen 6 DiaeMeHTBI

METOJI0B JUIsl | KBAaHTOBOH (PH3UKH

pelieHus

TEOPETUUECKUX u

SKCIIEPUMEHTAIBHBIX

3a/1ay;

-pacyeT, OIlEHKa U

BBIBO/T o

pe3yJibTaTaMm.

I16 -OlleHKa 0030pa Paznen 1 Mexanuka CocraBnenue DK3aMeHaIMOHHBI
uHbOpMaIuK 10 Pasmen 2 OCHOBBI | KOHCIIEKTOB, € BOIIPOCHI
HNurepner- MOJIEKYJISIPHOM (DU3UKHU | 3aluTa
pecypcawm, B U TEPMOJIUHAMUKH pedepara,
coobmenusax CMM, | Pasgen 3 | cocTtaBieHue
HAy4YHO- DNeKTpOJUHAMHKA oTyeTa 1o
HOIYJISIPHBIX Paznen 4 KonebGanust u | 1abopaTopHbIM
CTaThsIX; BOJIHBI paboram.

- MOATOTOBKA Pa3znen 5 OnTuka
MPOEKTOB, UX Pazgen 6 DiaeMeHTBI
3allUTa; KBaHTOBOH (PH3UKHU
-TIOJITOTOBKA

JOKJIaaa.




2. KoHTpoIbHO-01LIEHOYHBIE CPEICTBA
2.1 Marepuainsl 1151 TEKYIIETO KOHTPOJIS
BBenenue B pu3uxky
IIpumepHbIe TECTOBBIE 32 IaHUS
Yacrs 1
1. Kakoe u3 HI>KeNPUBEICHHBIX YTBEPKICHHI CIIpaBeIJInBO?
dusuka — 3TO HayKa...

A) o nBeTax b) o moBeneHun nereii B mkose

B) o Texnonorusx I') 0 xocmoce 1) o mpupoze

2. Kakoe u3 HUXKenpuBeIEHHBIX CJIOB 0003Ha4aeT GU3NYECKOe sBIIeHUE?
A) AmoMuHUI b) Bona

B) Kunorpamm I') [InaBnenue ) Jluneiika

3. B aByx OMI0HaX HAXOAMIOCH MOJIOKO. B IepBOM M3 HUX MOJIOKO CKHCIIO, & BO BTOPOM OTCTOSUIHCH
ciuBKU. B kakoMm 13 6UI0HOB MPOU30ILIO PU3NUECKOE sBICHUE?

A) B nepsom b) Bo BTopom

B) B nepBom 1 Bo BTOpOoM I') Hu B oqHOM 13 HUX

4. Kakue u3 HIKETIPUBEACHHBIX SBICHUN HAOIIOJAIOTCS TPU TOPSHUH JIEKTPUICCKOM JTaMIThI?

I — Mexanuueckue I — TenoBble

III - 3ByKoBBIE IV — Dnexrpuueckue V — CsetoBble

A LIV b)I,V

B)IL, 1V, V DL,V DIV, VvV

5. Kakue u3 HmkenpuBeIeHHbIX (U3UYECKUX SIBICHUN HAOII0AI0TCS IPU TOPEHUH IPOB?
A) Tennossie b) Mexannueckue

B) MarunutHbie I') TeryoBbIe U CBETOBBIC J1) TertoBbIe 1 MEXaHUYECKUE
6. Kakoe 13 HIKENPUBECHHBIX CIIOB 0003Ha4aeT puznueckoe Teno?

A) nunaa b) O6vem

B) Becni I') F'openue ) Cexynna

7. Kakue U3 HKenpuUBeIEHHBIX CJIOB 0003HA4al0T pusnueckue tena?

I — Kapannpam I - JKenezo

IIT — Hedp IV — oruma
A) 11, 1T b) L, II

B)II, IV DLIV ) L, I

8. Kakoe u3 HIKenpuBEAEHHBIX CJI0B 0003HAYAET BEIIECTBO?

A) JIBuxenue b) JIyna

B) Jlen I') Okno ) Cexkynna

9. Kakoe u3 HIDKETIPUBEICHHBIX CJIOB 0003HAaYaeT BEIIECTBO?
A) bensun b) Anuna

B) Kunorpamm I') 3armenne Connua J1) Yamka

10. V3 xakux HIDKETIPUBEACHHBIX BEIIECTB, CYIIECTBYIONINX B IPUPOJIE, MOKHO U3TOTOBUTH 00EICHHYIO
TapenKy?
A) Dapdop b) Crekno
B) Anromunmii I') Xpycranb 1) [nactmacca
11. Yro uzyuaer pusuka?
A: SIBiieHUs, TPOUCXOASIINE B HEKUBOM IPUPOJIE.
b: CBetoBble, TEMIIOBBIE U MEXAaHUYECKUE SIBJICHUS.
B: Mexannueckue, 3EKTPUIECKUE U MAaTHUTHBIC SIBJICHUSI.
I': PazHble u3BMEHEHUs B OKPYKAIOIIIEM MUDE.
12. HazoBuTe coueTanus CiIoB, 0003HAYAIOMIUX (PU3UIECKOE TETIO.
A: Pe3una, kams. b: JIBurartens, 10XK1Ib.
B: Crakan, kapangam. I': Kepocun, kupnud.
13. I3 nepeuncieHHsbIx cioB: 1) 10xkae; 2) nepeso; 3) Tyua; 4) rposa; 5) 1om; 6) BpeMs; 7) MOJIHUS; )
00béM; 9) nnmuHa yKaxuTe 1UGPHI, O KOTOPHIMH CJIOBA 03HAYAIOT:
a) pusudeckoe Teno ; 0) pu3ndecKoe sBICHUE




14. U3 npeyiokeHHBIX BAPHAHTOB BBIOEPUTE TOT, B KOTOPOM BCE CJI0BAa 0003HAYAIOT (pU3HYeCcKHe
BEJIMYMHBI:

A: myTb, 3amax, BpeMs.

b: 06BE&M, Macca, CKOpOCTb.
B: 00b&M, CKOPOCTB, TUTP.
15. HalimuTe HEoOX0AMMBbIE TI0 CMBICITY MPOMYIIEeHHBIE C0Ba: «C MOMOIIIBIO ... H3yYarOT.».

AL
b: ..
B: ..
I': ..

.(OU3HYECKUX TET, ...SIBICHUS.

.JIpUOOPOB, ...HHU3HUIECKUE IBIICHUS.
.OKCTICPUMEHTOB, ...(HU3NIECKUE MPUOOPHI.
.IpUOOPOB, ...HHU3HUUECKUE Tea U

¢busnveckue SBICHUS.
2 yacTth

1. 3anumwure yuciaa B CTaHAAPTHOM BUJIE:
0,0013 m = 3700000 m =
0,006 m =

2. 3anumuTe, KaKO MHOKHTCIb
COOTBETCTBYET IPUCTABKE:
KHUJIO- MMJLIH-
Mera-

3. Ompexnenure U 3anMuImuTe 00bEM BOJIBI B
MEH3YpKE C YYETOM MOTPEIIHOCTH?

Y

[=]

o

‘ z
3a

4. 3anuimmTe LeHy JIeJICHHUS U TOTPEIIHOCTh
u3MepeHus npuodopa.
Ilena nenenus -

HOFpCI_HHOCTL HU3MCPCHUA -

5. BeIpa3uTh B KMJIOTpaMMax:
7T
500r
0,24 T
30r
25 Mr
6. Bripasuts B M/c:
72 xm/4a
108 xm/u
7. BbIpazurth B METpax:
5 kM
7 nm

I': meTp, yTh, CEKyHAA.
J: Mmacca, kiujiorpamm, IBET.

36 cm
4 cm

6 MM




JlabopaTropnasi padora Nel U3ydyeHnune N1BHKEHUS TeJ O OKPYKHOCTH

Lens: onpenenuTs HEHTPOCTPEMUTEIBLHOE YCKOPEHUE IIapUKa IPU €r0 paBHOMEPHOM
JBUKEHHUHM 110 OKPY>KHOCTH.

Ob6opynoBaHue: MITaTHB ¢ My(PTOI 1 JIANTKOM, JICHTAa M3MEPUTEIbHAS, IIUPKYJIb, TMHAMOMETP
71a00paTOPHBIH, BECHI C pa3HOBECAMH, IIAPHK HA HUTH, JIUCT OyMaru, JIMHeika, mpooka.

Xox paboTshl:

1. Onpenenure Maccy 1mapuka.

2. lllapuk, NO/IBEIICHHBIN HA HUTH, 3aKPEIIUTE B JIAIIKE ILITATHUBA.

3. Beiueptute Ha qucte OymMaru oKpy>KHOCTh paanycom 20 cm.

4. lllTatuB ¢ MaSTHUKOM PACIOJIOKUTE TaK, YTOOBI IPOJOJIKEHHE HUTU IPOXOAMUIIO YEPE3 LICHTP
OKPYHOCTH.

5. B3sB HUTH MajblaMy y TOYKU M0JIBECA, IPUBEIUTE MASITHUK BO BpalllaTelbHOE ABM)KEHHUE HAJl
JUCTOM OyMaru Tak, YToObI IIAPUK OMMCHIBAJ TAKYIO K€ OKPY)KHOCTb, KaK M HauepueHHast Ha

Oymare.
Puc.178

Fi

6. N3mepwTe Bpems 20 mOIHBIX 000POTOB MasiTHUKA.

7. Paccunraiite mepuon obpamienus masitauka o gopmyse: T = tep./N

8. PaccumTaiiTe 3HaU€HNE HEHTPOCTPEMUTEIILHOTO YCKOPEHUS: a1 = 47’ R/ T?

9. Onpenenute BHICOTY MasiTHUKA. JJ1sl 9TOTO U3MEPHTE PACCTOSTHUE TIO BEPTUKAIH OT IIEHTpa
[IapuKa 10 TOYKH MO/IBECA.

10. PaccuunTaiiTe 3HaUeHHe yCKOpeHwHs 1o ¢popmyne: a = g R/ h.

11. OTTaHHUTE TOPU3OHTATIBHO PACTIONOKEHHBIM JUHAMOMETPOM IIIAPHK HA PACCTOSHUE, paBHOE
paauycy OKpYy>KHOCTH, U U3MEPhTE MOAYJIb PABHOAEUCTBYIOIICH CHIIBI

12. OTTHHUTE TOPU3OHTAIBHO PACTIONOKEHHBIM JUHAMOMETPOM IIAPUK HA PACCTOSHUE, paBHOE
paauycy OKpy>KHOCTH, U U3MEPbTE MOAYJIb PAaBHOACUCTBYIOIIEH CHIIBI, KOTOpasi paBHA CUJIE
YOPYTOCTH MPHU PACTSKEHUH MPYKUHBL.

13. Ucnonb3ys BTOpoi 3akoH HeloTOHA, paccunTaiiTe 3HaU€HUE LEHTPOCTPEMUTEIBHOTO
yckopenus: az = F/m.

14. Pe3ynbTaThl M3BMEPEHUI U BEIYUCICHUI 3aHECUTE B TAOIUITY.

15. CnenaiiTe BBIBOJ 110 JAHHBIM PE3YJIBTATOB OIBITOB, CPABHUB a1, a2, A3,

Boinonnenue paboTsl

No ombiTa
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16. [TaiiTe oTBET Ha BOIIPOC:

a. [Touemy npu BBIOJTHEHUH PaOOTHI OMPEEIISIIN BPEMsI, 33 KOTOPOE COBEPILIAETCSl HEOOIbIIOE
9HCII0 000POTOB?

6. OmnpenenuTe TUHEHHYIO CKOPOCTH Tella IO Pe3yJIbTaTaM OIbITOB.

IIpakTHyeckoe padora Nel PapHoMepHoOe M paBHOYCKOPEHHOE IBHKEHHE
[{enb paboTHI:
3aKperuTh YMEHUE:
OPUMEHATH (HOPMYJIBI CKOPOCTH TpPH PABHOMEPHOM JBW)KCHHH, YCKOPCHHS U YypaBHEHUS
JBUKEHUS TIPU PA3IMYHbIX BUIAX JIBIXKEHUS IPU PELICHUU 3a7a4;
OPUMEHSATH (HOPMYJIIBI HEHTPOCTPEMUTENHFHOTO YCKOPEHUS, CBSA3BIBAIOIICH JIMHEHHYIO U YTJIOBYIO
CKOPOCTH TP peLICHUH 3a/1a4.
3ananue 1. OTBEThTE Ha BOIPOCHI:
1. Yto Ha3bIBaeTCS MEXaHUYECKUM JIBH)KEHUEM U KaKue BEJIHUUHBI SABIISIOTCS €r0
XapaKTepUCTUKaMU?

Kaxue BuibI 1BH)KEHUS BaM U3BECTHBI?
Kakumu xapakTeprucTuKaMy ONMCHIBAETCS HEPABHOMEPHOE MPSMOJIMHENHOE JBUKEHNE?
Uto Takoe TpaekTopus ABuxkeHus? [IpuBeauTe npuMepbl TPSIMOIUHEHHON 1
KPHUBOJIMHEHHOMN TPACKTOPUN JBUKECHUN.
UeM oTimyaeTcs myTh OT MEpEeMENICHUs?
Kak omnpenensercs nepemelieHrne npu paBHOyCKOPEHHOM JIBUKEHUU?
Urto u3 cebs nmpeacTaBisieT KpUBOJIMHEHHOE IBYKCHHE?
Yro Takoe LEHTPOCTPEMUTENBHOE YCKOPEHHUE?
Uro Takoe mepuoj 1 4acToTa OOpalleHus] 1 KaKUMU COOTHOLICHUSIMH CBSI3aHbI 3TH
BEJINYUHBI?
MeTtoanuyeckue yKazaHus
Hecmortps Ha Gonbioe pasHooOpas3ue 3a1ay 1Mo KMHEMAaTHKe, MOXKHO MPEATIOKUTD CIIETY O
AJTOPUTM UX PEIICHHUS:

1. Cpenate cxeMaTHYECKHH pPHCYHOK, H300pa3WB HadallbHOE IMOJIOKEHHE TNl M UX

e

O oW

HAYAIILHOE COCTOSHHUE, T.¢. UgHU &.

2. BeiOpath cucTeMy OTCYéTa Ha OCHOBAaHHMM aHAIN3a yCIOBUH 3amaud. JlJig 3TOro Hy»XHO
BBIOpATh TENO OTCYETA U CBSI3aTh C HUM CHUCTEMY KOOPIMHAT, YKa3aB Hayajao OTCUETa
KOOpJMHAT, HaIlpaBJIeHHE OCeil KOOpAMHAT, MOMEHT Haudajga oTcuéTa BpemeHu. [lpu
BBIOOpE TOJIOKUTENIBbHBIX HAMpPABJICHUM PYKOBOJACTBYIOTCS HAIpPaBICHUEM JBUKCHUS
(cKOpOCTH) MIIM HANIPABIEHUEM YCKOPEHHS.

3. CocTaBUTb Ha OCHOBaHUM 3aKOHOB JBMXEHHUS CHUCTEMY YPaBHEHHUUM B BEKTOPHOM BHJIE
JUISL BCEX TN, a 3aTeM B CKaJSIpHOM (opMe, CIIpOeIupoOBaB Ha KOOPAMHATHBIE OCH 3TH
BEKTOpHBIE ypaBHEHHUs JBWXeHHUS. [Ipu 3amucu 3TUX ypaBHEHUH clieyeT 0oOpaTUTh
BHUMaHME Ha 3Haku "+" 1 "-" MpoeKIni BXOIAIINX B HUX BEKTOPHBIX BEJIUYHMH.

4. OtBer HEOOXOAMMO TMONYYUTHh B BHUJIE aHATUTUYECKOH (hopMynsl (B oOIIeM BHIE), a B
KOHIIE MPOU3BECTH YNCIOBHIE PACUETHI.

5. Ilpu pemienun 3a7a4 Ha JBMXKEHHWE MATEPUATBLHON TOUKH MO OKPYXHOCTH HEOOXOAUMO
JOTIOTHUTEIHHO YUUTHIBATh CBSI3b MEXK]y YITIOBBIMU U JIMHEHHBIMH XapaKTEPUCTHUKAMHU.

IIpuMmeps! perienus 3aga4

3amaya 1. Benmocumenuct, eaymuii co CKOpPOCThIO 18 KM/4, HaYMHAET CIYyCKaThCS C TOPBL
Ompe eI iTh CKOPOCTh BEIOCHIIEANCTA Yepe3 6 ¢, ecii ycKopeHue paBHo 0,8 m/c”.
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3amaga 2. [Toe3x wepes 20 ¢ mocne Havaya JBKEHUs mpuodperaer ckopocth 0,6 m/c. Uepes
CKOJIbKO BPEMEHH OT Hauaja JBHKEHHUS CKOPOCTh Moe3/ia CTaHeT paBHa 3 m/c?

3amaga 3. Cxopocth aBToMoOmis 3a 10 ¢ ymensnmiack ¢ 10 mo 6 m/c. Hammmcats dopmyiry
3aBUCUMOCTH Uy (t) CKOPOCTH OT BPEMEHH, TOCTPOUTH IpaUK 3TOH 3aBUCUMOCTH U 10 TpapuKy
OTpEeNIeTUTh CKOpPOCTh uepes 20 c.

3anauva 4. [loe3n nBuxercs co ckopocThio 20 m/c. [Ipu TopMOKEeHUU 10 MONHON OCTAaHOBKH OH
npomén paccrosaue B 200 M. Omnpenenure Bpemsi, B TEUEHHE KOTOPOrO IMPOUCXOJUIO
TOPMO>KEHHE.

3amaua 5. KakoB paaunyc KpuBH3HBI 3aKPYTJICHUS JOPOTH, €CJIA 10 HEW aBTOMOOWIIb IBHXKETCSI C
LEHTPOCTPEMHTEIBHEIM YCKOPEHHEM 2 M/C” TIpH CKOPOCTH 72 KM/4?

3amanue 2. Pemnre KoJIH4ecTBEHHBIE 321291,

Bamaua 1. IIpsiMonuHEiHHOE IBIKCHHE IBYX TeNl 3aMaHO ypaBHeHUsIMH Xq(t) = kit + byu
X5 (t) = kyt + by, tae x,(t) u x,(t) - KOOpAUHATEI B MOMEHT BPEMEHH t IEPBOTO U BTOPOTO TEJ
cooTBeTCTBEHHO. Oxapakrepusyiite nBumxeHue tei. OmnpenenuTe BpeMs U KOOPAMHATY HX
BcTpeun. UnciieHHbIe 3HAaUCHMsI BEIMYMH MPUBEICHBI B MexayHapoaHoi cucteme eaunuil (CH).
3amaua 2. MarepuanbHasi TOYKa ¢ HAYaJIbHON CKOPOCTBIO Uy IBIKETCS C YCKOPEHHUEM 0. U Yepe3
Bpems t uMmeeT ckopocTh ¥J. Onpenenure 3HaA4CHUE BETUYHMHBI, 0003HAYCHHOUN «?». JBroKeHue
MPSMOJIMHEHOE, BJOJIb OJTHOM KOOPJAUHATHOM OCH.

3amaua 3. ABTOMOOWJIb, UMEBIIMM HAYAJIBHYIO CKOPOCTh ¥, Pa3TOHAETCS C YCKOPEHUEM O /IO
ckopocTt ¥ Ha myTH JuuHOM 1. OnpenenuTe 3HaYeHNE BEIHMUMHBI, 0003HAUeHHOU «?». CKOIBKO
BPEMEHM JUIUTCS Pa3roH?

3anava 4. [lo umeromuMcs B Ta0nuile JAHHBIM YKQKUTE 3HAYCHUS YCKOPEHUS U HayalbHOUN
CKOpPOCTH, a TaKXe MOCTPONTE rpa)uKy 3aBUCUMOCTH MEPEMEIICHNUS, CKOPOCTH U KOOPAWHATHI
oT BpeMeHH 3a niepBbie 20 cexyHna. OnpenenuTe 3HauyeHue BeTUINHBI, 0003HAYCHHOU «?7».
3anaya 5. MatepuanbHasl TOUKa JABUKETCS CO CKOPOCThIO ¥ IO OKPYXHOCTU paguycom R,
uMesl TpU ITOM IIEHTPOCTPEMUTENIbHOE YCKOpPEHHE ay. 3a BpeMsi t MaTepuaibHas TOYKa
IPOXOJUT PAacCTOSHHUE S, MPHU 3TOM COBEpIIasi MOBOPOT HAa yroya . YTJoBas CKOPOCTh .
Onpenenute 3HaY€HUE BEIUYUHBI, 0003HAYEHHOMN «7%.

Cucrema orcuera. [lepemenienue.
CxopocTh PABHOMEPHOT0 NMPSIMOJIMHEHHOT0 IBUKEHUS
IIpumepHbIe TeCTOBbIE 3a1aHUSA

3ananue #1
Hekoropsiii BekTop cocrasisiet yroi 30° ¢ oceto uke. Toraa, 3ToT BEKTOp OyIeT. ..

1) OtpunateabHbIM

2) [TonoxxurenbHBIM

3) PaBen nymo

4) JInbo oTpuLIATEIbHBIM, JIUOO MOJIOKUTEIBHBIM, HO HE PABHBIM HYJIIO

3ananme #2

BriGepere BepHbIE YTBEPKIEHUS

1) Pagmyc-BeKTOp coeanHsEeT Ha4ajl0 KOOPAMHAT U JaHHYIO TOUKY IIPOCTPAHCTBA
2) JlnuHa paguyc-BEKTOpa 3aBHCUT OT BBIOOpA Havajga KOOPAUHAT

3) 3HaueHue pasnyc-BeKTOpa HE MOXKET ObITh OTPULIATEIbHBIM

4) Pannyc-BeKTOPOM MO>KHO TOJIb30BaThCS TOJIBKO B CHCTEME KOOPAMHAT HA TNIOCKOCTH
3ananme #3

BriGepere BepHbIE YTBEPKICHUS

1) Ilepemenienue - 3To pagnyc-BeKTOP

2) IlepemenieHre HE MOXKET OBITH OOJIBIIE MPOHACHHOTO My TH

3) [lpoitneHHsbIN MyTh - 3TO PaINyC-BEKTOP
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4) TlepemenieHue - 3T0 BEKTOpHAs BEJIMYMHA

5) IlpoiiaeHHBIi MyTh - 3TO BEKTOPHAs BEIMYMHA

3apganue #4

ITpu paBHOMEPHOM NPSAMOJIMHENHOM JBUKCHHH. ..

Bvibepume neckonvko uz 4 eapuanmoe omeema:

1) CkopocTb Bcerza nojoxuTenbHas

2) I'pacuk 3aBUCUMOCTH CKOPOCTH T€JIa OT BPEMEHHU IPECTaBIsIET COO0M rOprU30HTAIbHYIO
IPSIMYIO

3) I'paduk 3aBUCUMOCTH MOJOXKEHHS T€Ia OT BPEMEHHU IIPEJICTaBISET COO0N TOPU30HTAIBHYIO
IPSIMYIO

4) Bcerga MOXxHO BbIOpaTh TaKyl0 CUCTEMY KOOPJIMHAT, B KOTOPOH IOCTATOYHO OJJHOM
KOOPJIMHATHI, YTOOBI OIIMCATh IBUKECHUE

3ananue #5

Ha pucynke nokaszansl rpaduky 3aBUCUMOCTH T10JIOKEHUM TPEX Tel OT BPEMEHHU. Y CIIOBHO
Ha3oBeM 3Tu Tena 1, 2, 3 (B COOTBETCTBUH C JIMHUSIMH Ha rpaduke). Torna...
Hzobpasicenue:

AXx, m
j 1) Kakoe Teno nBuraercs ObicTpee
2) Kakue Tena aBUTarOTCS B
OQ/ MIPOTHUBOIIOJIOKHBIX HAIPABJICHHIX
3aganue #6
B HEKOTOpOI MHEPLIHUAIIBEHON CUCTEME OTCUETA
3  Touka N umeet koopaunatsi (1;3). Haligure
t, c JUTMHY PaiiyC-BEKTOPa, OMUCHIBAIOIIETO
oJj0KeHue Touku N.
3ananme #7
Monaynb BeKTOpa a paBeH 15 BeKTop a
nepneHauKysipe ocu y. Toraa...
1) [Tpoekiust BEKTOpa a HA OCh X paBHA

2) [Ipoekuusi BEKTOpa a HA OCh ) paBHA
3ananme #8

Monynb BeKTOpa a paBeH 8 U BEKTOp a cocTaniseT yroy 30 rpaaycoB ¢ ockto x. Torna...

1) ITpoekuus BeKTOpa a Ha OCh X paBHa

2) [Ipoekuusi BEKTOpa a HA OCh ) paBHA

3aganme #9

Teno nmepemectuioch u3 Touku M (2;3) B Touky N (7;8). Haitnure Moynb mepemMenieHus
JTAHHOTO TeJna.

3ananue #10

Teno nepemectmiiocs u3 Touku M (2;5) B Touky N (5;8) 3a 5 cekynn. Halinure Moayib
CKOPOCTH JIaHHOTO TeJa.

3apanme #11

Teno nepemectunoch u3 Touku M (5;5) B Touky N (9;8). Haitnure yrom (B rpagycax) MexmIy
HaIpaBJIECHUEM BEKTOpPa CKOPOCTH U OCHIO X.

3ananue #12

Bonpoc:

[TonoxeHue ABYX TEJ ONMHUCHIBAECTCS CICAYIOUIMMU YpaBHEHUSAMU: X (1)=4+21; x2(t)=8t. Ha
KaKOM PacCTOSIHUU (B M) OT Hayaja OTCUeTa 3TH TeJla BCTPETATCA?

3ananue #13
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Bonpoc:

B HavanbHbII MOMEHT BpeMEHH, TPY30BUK UMEET KOOpJMHATA IPYy30BHKA paBHA Xo=-5 M, a

KOOpAMHATa JeTKoBOM MamuHbI Xo=1900 M. CkopocTh rpy3oBuka paBHa 15 m/c. Eciau onn

BCTPETUIUCH uepe3 30 CeKyH]I ocie Havana JBUKEHHsI, TO KAKOBa CKOPOCTh JIETKOBOM MaIllMHbI

(B M/c)?

3ananue #14

Bonpoc:

[TonoxeHue ABYX TEJ OMUCHIBAECTCS CACAYIOUIUMU YPaBHEHUAMU: X (1)=-25+1; x2(1)=20-3t.

Yepes CKOJIBKO CEKyH/I OHU BCTPETATCS?

3aganue #15

Bonpoc:

3aBUCHUMOCTD MOJIOKEHUE TEJIa OT BPEMEHU OMKUCHIBAETCS CIIEIYIOIUM ypaBHEHUEM: X(1)=-

10+3t. Torga ckopocTh paBHa

IIpakTHyeckas padora Ne2 /lunamuka u 3akonbl HoloTona

[lens pa®oThI: 3aKpenuTh yMEHHUE TPUMEHSITH 3aKOHBI HBIOTOHA MpH pelIeHUH 3a1a4.

IIpumepsl pemienus 3agay

3anava 1. Yenosek maccoil 80 kr nogHuMaeTcs B Tu(Te paBHO3AMEICHHO, BEPTUKAJILHO BBEPX,

C YCKOpPEHHEM 2 M/, Omnpenenurte CUITy AaBIEHUS YEJIOBEKa HA MOJI KAOWHBI TU(TA.

3agaua 2. ABTOMOGHIIb MAccoii 5 T Tporaercs ¢ Mecta ¢ yckopenuem 0,6 m/c®. Haiitn cumy Tarn,

eciu Kod(h(HULIMEHT CONTPOTUBIICHHUS IBKEHHIO paBeH 0,04.

3amaua 3. ABToMOOMIL Maccoit | T MOAHUMAETCS IO IMIOCCE C YKIOHOM 30° mox neiicTBEEM

cunbl Taru 7 kH. Haiitu yckopeHre aBTOMOOWIISA, CUUTAasi, YTO CUJIa COMPOTHUBIICHUSI HE 3aBUCUT

oT ckopoctu aBmwxkeHus. Koaddumment comporusnenus paBed 0,1. YckopeHue cBOOOIHOTO

naJicH!sl IPUHATH paBHbIM 10 M/,

3anava 4. Tenexxka Maccoi 5 Kr JBUXKETCS MO FOPU3OHTAIbHON MOBEPXHOCTHU MMOJ JEWCTBUEM

rupu Maccod 21 Kr, NPUKpEIUIEHHOW K KOHIly HEpacTsDKUMOM HWTH, NEPEKMHYTOH 4epes

HEMOABMKHBIM OJIoK. OnpenenuTs HaTSHKEHHE HUTU M YCKOPEHHUE JIBIDKCHMS TEIEXKKH, €CIU

KOA(pGUIIMEHT TpeHUs TeNeXKu o TiockocTh 0,1. Maccamu G0ka U HUTH, a TaKkke TPEHUEM B

0J10Ke IpeHeOpEeYb.

3ananmue 2. Pemure KoJM4yecTBEHHbIE 3a1a4H

3amaua 1. Koopaunara x tena, ABMKYIIETOCS MPSIMOJIMHEHHO, U3MEHSETCS C TECUEHHEM BPEMEHU

o 3aKOoHY X=X (t). Macca Tena m. Beruucnure Moaysib paBHOACHCTBYIOMIEH CHII, TPUIIOKEHHBIX

K Tely.

3amaga 2. Ilaccaxkupckuil TUGT HAUMHAET IBM)KEHHE W3 COCTOSHHUS TIOKOS M JIBUTasCh

PaBHOYCKOPEHHO BBEpX (BHH3), 32 BpeMsl t TPOXOIUT MyTh S. [Ipu TakoM IBMXKEHUH JTH(PTA BEC

naccakupa maccod m paseH P. Omnpenenure 3HaueHHE BEIUYUHBI, O003HAYEHHOU «?».

VCKOpeHHe CBOGOIHOrO MaieH s IPUMUTE paBHBIM 10 M/,

3anmaua 3. TeroBo3 maccoil M TsHeT BaroH maccol m ¢ yckopeHueM o. Cuia TIrd TeriaoBo3a

F,, cuia HaTsbKeHHs! CIIENKH MEKTy TETUIOBO30M U BaroHoM Fy. Ompenenure 3Ha4eHUs BEJIUYHH,

0003HaYeHHBIX «?». CHUJION COMPOTHUBIIEHUSI MOKHO MPEHEOPEYb.

3amaua 4. JIBa Tenma mMaccaMM m; M M TOJBEIIEHBl Ha HEPACTSDKUMOW HHUTH yepe3 OJIOK.

HaiiTi 3HaueHus ¥ HampaBlieHUs YCKOPEHMH Tpy30B a; M ap M CWIy HAaTsDKeHus HUTH 1.

Ornpenenure 3HaUCHUS BETUUYHH, 0003HAYEHHBIX « 7).

3amaua 5. Ilo rmagkol HAKJIOHHOW TUIOCKOCTH JUIMHOW L W BeIcOTOM h HeOGombIIONH Opycok

COCKaJb3bIBACT C YyCKOpeHueM o. Ormpenenure 3HAYEHUS BEJIWYUH, OOO3HAYEHHBIX «?».

YckopeHHe cBOGOIHOTO Ta/[CHAs IPUMHUTE paBHBIM 10 M/c”.

JlabopaTopnasi padora Ne2 OnpenesieHne yCKOpeHHs CBOOOJHOIO MajgeHHUs1 IPH MOMOLIH

MasiTHMKA

Llenb: onpenenuTs yCKOpeHne CBOOOAHOIO Ma/ICHNSL.

OOopyoBaHuE: MITATUB, IIIAPUK HA HUTH, Yachl, JIMHEHKA.
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Xox paOoTs:

1. CoOepure 3KCIIEpPUMEHTAIBHYIO YCTAHOBKY.

VYcraHoBUTE IITATUB Ha Kparo CTONIA M TOJBECHTE K HEMY IIAPHK Tak, 4TOObI OH MOTI, COBEpILIATh
KoneOaHuss He Kacaich, mona (1-2 cM or moma). [lMHa HUTU JOJDKHA OBITH MaKCHUMAalbHO
BO3MOKHOM.

2. Cpenaiite HEOOXOIUMBIE U3MEPEHHUSL:

a) N3mepbTe MTUHENKON ITMHY {MasTHUKA.
[= M.
0) OTKIJIOHMTE IAPUK B CTOPOHY HA 5-8 CM. H, OTITyCTHB €ro, orcuntaiite N = 50 moiHbeIx
KojeOaHmii Imapuka. 3aMepbTe MO CEKYHIOMEpY BpeMs, /B TEUEHHE KOTOPOro OHU
COBEPIIAIIUCH.
B) OmneiT oBTOpHUTE eni€ 2 pa3a, U3MEHHUB KOJTUYECTBO MOJTHBIX KOJIECOAHUIA.
3. Cnemnaiite pacy€Tsl:
a) Onpenenure nepro Konedanuii o popmyite: T =§
4-m2-p
0) Onpenenure yCKOpeHHe CBOOOIHOrO MaJIeHus 110 (popmyre: g = Tz
B) Haiinure cpenHee 3Ha4eHNe YCKOPEHHs CBOOOTHOTO MaCHHs 10 (hOpMyIIe: go= %
4. Pe3ynbraThl UI3MEPEHUIA U BHIUKCIICHU 3aHECUTE B TAOJIHILY:
M
OH]:(I_)Ta ILm N t, C T, c g, C% ep> 2
1
2
3
5. CpaBHUTE MNOJNYYEHHBIM pe3ysbTar g (Cﬂz)c TaOJMYHBIM 3HAUYEHHEM YCKOPEHHUs CBOOOHOIO
MaJICHUSL.
6. CremnaiiTe BBIBOJ O TIPOJIEIIAHHOM paboTe.
7. JlaiiTe OTBET Ha BOIPOC: KaK M3MEHHUTCS TIEPHOJ] KOJCOAHUI HUTSIHOTO MAasSTHHKA, €CITH

JUIMHY HUTH YMEHBIINTH B 2 pa3a’?

IIpakTuyeckast padora Ne3 /[BuikeHre B TPABUTALMOHHOM I10JI€
[lenb paboOTHI: 3aKpENUTh YMEHUE MPUMEHSATH (POPMYJIbI CUJIBI TPEHUS, CUIIbI TSKECTH, 3aKOH
['yka 1 3aKOH BCEMUPHOTO TATOTEHMSI IIPH PELICHUN 3a]ad.
MeTtoanuyeckue yKazaHus
ITpu pemenun 3agad no teme «/lMHaMUKa MaTepualbHOM TOUKM» CIENYET NPUIAEPKUBATHCS
CJIETyIOIIETO aIroOpuTMa:

1. Cpenatb cxemMaTW4ecKHi PUCYHOK, M300pa3uTh BCE CUIIbI, JACHUCTBYIOIIHME Ha KaXI0€
TEJI0 PACCMATPUBAEMON CHCTEMBI.

2. BriOpatb cuctemy koopauHaT XxOy ¢ TaKMM PacIONIOKEHHEM Ocel, YTOObI Hanboblee
KOJIMYECTBO BEKTOPOB CHJI OBLIO HAIPaBJIEHO BJOJb Oceil. B ciiydyae nBukeHue Tena mo
OKpy’XHOCTH och OX JOJDKHA OBITh HampaBieHa K LEHTPY OKPYXHOCTH (Kak H
LHEHTPOCTPEMUTENBHOE YCKOPEHHE).

3. 3anmcaTth ANA KaXJIOro Tejla B OTAEIBHOCTH BTOpPOW 3akoH HplOTOHa B BEKTOpHOM

dopme:ma =y, F,.

CrnipoenpoBath 3TH YpaBHEHHs Ha BHIOpAaHHBIE OCH KOOPIUHAT.

JIOTIOTHUTD TOJyYEeHHYIO CHUCTEMY B CilIy4ae HEOOXOAMMOCTH KHHEMAaTHUYECKUMH U
JUHAMHWYECKUMH COOTHOILIECHHUSIMU U PEIIUTh €€ OTHOCUTEIBHO UCKOMOM BEJIMYHHBI.
IIpuMmepsl pelienus 3aga4

3agayva 1. Ha ckoabpKO yJUIMHUTHCS TIPYy>KMHA 1o Harpy3koiu 12,5 H, eciu nox Harpy3koil B

i
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10 H npy>xuHa yinuHuIace Ha 4 cm?
3amaua 2. Ha kakoM paccTOSIHMM CUiIa MPUTSDKEHHs JBYX ILIApUKOB MaccaMu mo 1 r paBHa
6,7-10"7 H?
3anaua 3. Benocuneauct, exaBIuil co CKOPOCTbIO 36 KM/4, yBuaea npuMepHo B 10 M oT cebs
IPENSATCTBUE U PE3KO 3aTOPMO3UJI. YCHEET JIM BEIOCUIIEAUCT OCTAHOBUTHCS A0 MPENATCTBUS?
KoadduuuneHt TpeHus ckosnpxeHus WuH 1o cyxomy acgansty 0,7. Kak ©3MEeHUTCS TOPMO3HOM
MyThb [IPH YBEJIUUYEHUU CKOPOCTH JBUKEHUS B 2 pa3a?
3aganue 2. Pemunre Kosiu4ecTBeHHbIE 3a1a4H
3amaga 1. K Kkprouky JanHaMoMeTpa MPHUKPENHWIN IOJIOCKY pe3uHbl xkecTkocThio k. [lpu
pacTSDKEHUU TIOJOCKM Ha JUIMHY X IIOKa3aHMs JIuHamomerpa coctaBwid F. Omnpenenure
3HaUEHUE BEJIMYUHBL, 0003HaUeHHOM «?». Kak M3MeHSTCs MoKa3aHWs JAMHAMOMETpa, €CiH
negopmanus MOJIOCKU Pe3UHbl YBEITMUUTCS B 0 pa3?
3anava 2. Korja pesuHoBas maif0a HaxXoIUTCS Ha TOPU3OHTAIBHON MOBEPXHOCTH JIbJa, TO CHUJIa
TSOKECTH, JEHCTBYIOIIass Ha a0y ypaBHOBEIIMBAeTCAd CWIOH peakuud N CO CTOPOHBI
NOBEepXHOCTH Jbjaa. Ecnu, yaapus no maiide, 3acTaBUTh €€ CKOJIB3UTh 110 MOBEPXHOCTH JIbJa, TO
BO3HUKHET CUJIa TpeHUs CKONbxXeHHs Frp. KoadduunenT TpeHus cKobXeHUs: Mex 1y ai6oi u
MOBEPXHOCThIO JibAa paBeH . Onpenenure 3HAYEHUE BEIMYMHBL, 0003HaYeHHOH «?». Bo
CKOJIKO pa3 U3MEHMTCS CHJIa TPEHUS CKOJIbKEHHUS, €CIIU CBEpXYy Ha IIai0y MOJO0XKUTh N TaKUX
e 1mano?
3agaua 3. Metauinyeckuil OpycoK MpsIMOYrojbHOM (opMbl pasMepoM axbXc MOJBEIIEH K
muHamometpy. [lokasanust nunamometpa F. IlnotHocTes Meramna p. Onpenenure 3HaueHUE
BEJIMYMHBI, 0003HaUE€HHOE «?». BO CKOJIBKO pa3 M3MEHATCS MOKa3aHUs JUHAMOMETpPA, €CIIU BCe
pa3mepsl OpycKa yBETUIHUTH B 0 pa3?
3amaga 4. J[Ba Te;ma MaccaMd m; MU My, HAXOIALIUECS HA PACCTOSHUM I Jpyr OT ApyTa,
B3aMMOJICHCTBYIOT C CHJIOM TrpaBUTallMOHHOrO mnputTskeHus F. Onpenenure 3HaueHue
BEJIMYMHBI, 0003HaUeHHOH «?». Kak U3MeHMTCS cujia rpaBUTAIIMOHHOTO B3aMMOAEUCTBUS, €ClIn
paccTosiHie MEeXIy TellaMH yBEJINYUTH B 3 pa3?
3akonbl HoloTOHA

IIpuMepHbIe TecTOBBIE 3aJaHUS
3aganue #1
Bonpoc:
PaBHoelcTByOIIAs cuila, JEHCTBYOIAs Ha TEJIO MPSIMO MPONOPLUOHANbHA. .
Bvibepume neckonvko uz 4 eapuanmoe omeema:
1) Macce sToro Tena
2) CkopocTH 3TOro Tena
3) [TnotHOCTH ATOTO TENA
4) YckopeHuio Tena
3ananue #2
Bonpoc:
Ha pucyHke yka3aHbl BEKTOp CKOPOCTH M BEKTOp ycKopeHus Tena. Kyna HanpasieHa
paBHOJIEHCTBYOMIAs cUa?
Hzobpasicenue:

Qi

L= d]
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Buvibepume ooun us 4 sapuanmos omeema:

1) Baus

2) Bopaso

3) BreBo

4) Beepx

3aganue #3

Bonpoc:

Bribepete BepHbIe yTBEPKICHUS

Ykascume ucmunnocmu unu 102cHOoCmMb 8apuaHmos omeema:
_ IlonsTHe cunpl IPUMEHUMO TOJIBKO K IBYM TeJlaM

_ Cuuia sBasieTCs CKaJSIpHOM BETMYMHOMN

__ IlonsATHe cribl NPUMEHUMO K IBYM WM OoJiee Teaam

__ Ecnu Ha Teno nelicTByeT Hekasl cuiia, TO 3TO TEJIO HE MOKET HaAXOJIUTHCS B COCTOSTHUU ITOKOS
3ananue #4

Bonpoc:

be3 kakoro 3akoHa 4en0BeK HEe CMOT Obl OTXKHMAThCS?
Buvibepume ooun uz 3 eapuanmos omeema:

1) be3 3akoHa BCEMUPHOTO TATOTEHUS

2) bes nepBoro 3akoHa HeroToHa

3) be3 TpeTbero 3akona Hetorona

3aganue #5

Bonpoc:

Ecnu paBHOJEHCTBYOIIAsA CUla paBHA HYJIIO, TO TEJIO MOXKET...
Buvibepume neckonvko uz 4 eapuanmos omeema:

1) Haxomutbcst B CBOOOIHOM TaICHUHN

2) HaxonuTcs B COCTOSIHUU TIOKOSI

3) JIBUratecsi paBHOMEPHO MO OKPY>KHOCTH

4) JIBuratbcsi paBHOMEPHO M MPSIMOJIMHEHHO

3apganue #6

Bonpoc:

K teny npunosxensl 1Be cuibl, MOAYyH KoTopbix paBHbl 10 H u 20 H. U3BecTHO, 4TO CcHIIBI
HaIpPaBIIEHBI [0 OJHON MPSIMON U B POTHUBOIIOJIOKHBIE CTOPOHBL. KakoBa Oyner
paBHOJeHcTBYIOMAas cuna (B H)?

3anuwume uucno:

3ananue #7
Bonpoc:

Ha teno maccoii 100 xr aeiicTByeT paBHoAeCcTBYOMIas cuia, paBHas 20 H. KakoB moayib
2

ycKopeHus Tena(B m/c”)?

3anuwume uucno:

3ananue #8
Bonpoc:

Teno maccolt 5 KT MOKOUTCS Ha TOPU30HTATIBLHOM MTOBEPXHOCTHU cToja. Onpenenure, ¢ Kakou
cuoit (B H) cron Gyner neiicTBOBaTh Ha JaHHOE TEJIO?
Banuwume yucno:

3ananue #9
Bonpoc:
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Ha pucyHnke ykazanbl 1Be Cuilbl, IeHCTBYoIME Ha Teno. Haliaure moayns cunsl F> (B H), ecu
TEJIO IBUTAETCSI BIPABO C MOCTOSHHON CKOPOCTBIO 2 M/C.
H3zobpadsicenue:

>

F1:15H

Banuwume yucno:

3ananue #10
Bonpoc:

Teno Maccoif m ABUraeTcs ¢ yekopeHueM 3 M/c”. Bo CKOJIBKO pa3 JOIKHA YBETHUHTCS

o 2
paBHOJENCTBYIOIIAs CUJIA, YTOOBI TEJIO HAYAJIO JIBUTAThCS C yCKOpeHUueM 9 m/c”?
3anuwume uucno:

IIpakTuyeckas padora Ne4 3akoHbI COXpaHEeHHS B MeXaHHUKe
[lenb paboThl: CIIOCOOCTBOBATH 3aKPEIUICHHUIO U3YyUYEHHOIO0 MaTepuaia, HayduTbCsS IPUMEHSTh
3aKOH COXPaHEHMsI UMITyJIbCa IIPU PELICHUU 3a/au.
MeTtoanuyeckue yKazaHus
[Ipu pemiennu 3a7a4 Ha 3aKOH COXPAHEHUS UMITYJIbca HEOOXOAUMO:
1. VYka3aTe, Kakue Tena BXOAST B PACCMATPUBAEMYIO CUCTEMY.
2. HM300pa3uTh Ha yepTeKe BEKTOPbI MMITYJICOB TEJ CUCTEMBbl HENOCPEACTBEHHO Nepe] U
IIOCJIE B3aNMOJEHCTBHS.
3. Heo0xoauMo mpoBEpUTHh CHCTEMY B3aMMOJACHUCTBYIOIIUX TEJN Ha 3aMKHYTOCTh. Eciu
CUCTEMa 3aMKHYTa WJIH BBIIIOJHSAETCS OJJHO U3 CIEAYIOUINX YCIOBHIl:
1) BHemnHue cuibl ypaBHOBEIIMBAKOTCS
2) Bpewms B3anMOJEHCTBANA MAJIO
3) Ilpoekuus paBHOAECHMCTBYIOLIEH BHEIIHHMX CHJ Ha KaKOE-TO HAlpaBICHHE PaBHO
HYJIIO, TO 3aIHCaTh 3aKOH COXPAHEHHS UMITYIIbCA Y.L 1 P;= COnst

WU JIJIS TIOCJICHETO CITydast Z?zl p.x = const.

Ecnu cucrema He3aMKHyTa, TO 3amucath Ap = FAt paccMarpuBas IBUKEHHUE BCEX
TE€JI CUCTEMBI B OJTHOM U TOM K€ MHEPLHAIBHONW CUCTEME OTCUETA.
4. 3anmcarh 3aKOH COXpaHEHHs UMITYJIbCa B BEKTOPHOU (opMme.
CrnpoennpoBaTh BEKTOPHbBIE BEIMYMHBI HA OCH X U Y (BBIOMpPAIOTCS MPOU3BOIBHO, HO
TaK, YT00BI OBUIO YI0OHO MPOEIUPOBATH).

6. PemuTh MONy4eHHYIO CHCTEMY CKaJSPHBIX YpPaBHEHHH OTHOCHTEIHLHO HEU3BECTHBIX B
obmeM Buzae. JlomMoONHUTH MpH HEOOXOAWMOCTH CHUCTEMY IOJIYYEHHBIX YpaBHEHHM
KMHEMaTUYeCKUMU U TUHAMUYECKUMH YPABHEHUSIMU

7. IlpoBepuUTb pasMEPHOCTB U CHAENATH YACIOBOU PaCUET.

3aganue 1. OTBEThTE Ha BOMPOCHI:

1. Yto Ha3bIBaeTCS UMILYJIHCOM?

2. CdopmynupyiiTe 3aKOH COXpaHEHUS UMITYJIbCA.
IIpumeps! pemieHus 3aga4
3amaua 1. ABTOMOOWIH Macco 2 T HauyWHAET PA3TOHATHCS M3 COCTOSIHHS TIOKOSI TI0
TOPU30HTAILHOMY MYTH IOJ JEHCTBHEM IOCTOSHHOHN cuibl. B Teyenne 10 ¢ oH mpuoOperaer
cKkopocTh 43,2 kM/4. OnpeieTuTh BEIMYUHY UMITYJIbCA, TTOJYYCHHOTO aBTOMOOMIIEM; BEIHUUHY
JIEUCTBYIOILEH CHUIIBI.
3agaya 2. DnexkTpoBo3 mMaccor 180 T, IBMXKYIIMIICS 1O MHEPIMU C BBIKJIIOUEHHBIM JABUTATEIIEM
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co ckopocthio 0,5 mM/c, moabe3kaeT K HEMOIBIKHOMY BaroHy W IMPOJOJDKACT JIBIKECHUE C HUM
BMecTe. KakoBa macca Barona, eciii CKOpocTh IOKOMOTUBA yMeHbIunachk A0 0,4 m/c? Tpenuem
JIOKOMOTHBA ¥ BaroHa 0O PeJIbChl IPeHeOperaem.

3anayva 3. C noaku maccoit 200 Kr, IBHXKYIIEHCS cO CKOPOCThIO 1 M/c, IpbIraeT MadbuuK Maccoi
50 Kr B rOpU30HTAIIBHOM HAIPABJICHHH CO CKOPOCThIO 7 M/C (oTHOcHWTenbHO Oepera). Kakoma
CKOPOCTh JIOAKHU TIOCTE MPhDKKA Malb4yMKa, €CIM MalbUWK IMPBITAET: a) C KOPMBI B CTOPOHY,
MIPOTHUBOIIOJIOKHYIO JIBIXKEHUIO JIOAKU? 0) C HOCA TTO XOAY JBHIKEHUSA?

3anaua 4. Kakyro CKOpOCTh OTHOCHUTENIBHO PAaKEeTHUIIBI TpuodpeTaeT pakera Maccot 600 T, ecnu
ra3bl Maccoil 15 r BeuieTaroT u3 He€ co ckopoctbio 800 m/c?

3ananmue 2. Pemure KoJuyecTBEHHbIE 3a1a4H

3amaga 1. Teno aBuXKeTCs MPSIMOJIMHENHO, 00Jiajjas HaydaJlbHBIM HMITYJIbCOM po. B TeueHue
BpEeMEHHU t Ha Teno AeicTByeT cuia F, B pe3ynbTaTe 4ero UMIYJIbC JOCTUIAE€T 3HAYEHUS P.
Omnpenenure 3HAYCHHWs] BEJIMYMH, OOO3HAYEHHBIX «?». HampaBnenue cwibl coBmagaeT ¢
HaIlpaBJIE€HUEM HayalbHOU CKOPOCTH.

3anava 2. Teno maccoit m JABUKETCS PaBHOYCKOPEHHO C YCKOPEHUEM 0L U B MOMEHT BPEMEHHU t
uMmeer wumnyibc p. Hauanpnas ckopocts Tena Y. Omnpenenure 3HAYCHUS BEIMYMH,
0003Ha4YeHHBIX «?». BEeKTOp Ha4aIbHON CKOPOCTH TeJla M BEKTOP YCKOPEHHUS COHAIIPaBJICHBI.
3anava 3. JIBa mapa MmaccaMiM m; U mp ABUXKYTCS HaBCTpeuy APYT APYry CO CKOPOCTSIMH U U
Y,. Ux cxopoctu nocne coynapenus 9;' u 9J,'. Onpenenute 3HaU€HUsI BETUYHUH, 0003HAYEHHBIX
«M.

3agava 4. Mojenb pakeTbl MAacCOl m; 3aroJIHEHA TOPHYUM Maccoil myp. ['oprodee BbIphIBACTCS
CO CKOpPOCTBIO 1U;, MPU 3TOM paKeTa MpUOOpeTaeT CKOPOCTh ¥ W MOJHHUMAETCS HA BHICOTY h.
Onpenenute 3HAYCHUS BEIUYUH, 0003HAYECHHBIX «7%.

3amaua 5. PriOak maccoil m 3amphIrMBacT B HEMOABHKHO CTOSIIYIO Ha BojAe y Oepera osepa
oKy Maccoi M. Ilpu 3TOM JI0Ka IPUXOMUT B JABMKEHHE CO CKOPOCTBIO 9. T'opusoHTaIbHAs
COCTaBIISIIOIIAS JIOAKU pblOaka B MOMEHT IpbDKKa paBHa ¥. OmnpenenuTe 3HAUYCHUS BEITUYMH,
0003HAYEHHBIX «?7».

JlabopaTopnasi pabora Ne3 M3yueHnue 3aKoHa COXpaHEHHS] MEXaHN4YE€CKOH JHePIruu
Lenp: HAyuuThCsT U3MEPSATh MOTEHUUAIBHYIO DSHEPrUi0 TMOJHATOrO HaJ 3eMied Tena u
nedhopMUPOBAHHON MPYKUHBI; CPABHUTD JIBAa 3HAYCHHSI TIOTCHIIMAILHON YHEPTUN CUCTEMBI.
OO6opynoBaHue: ITaTUB ¢ MyQpTOW M JANKOM, NUHAMOMETp J1a0OpaTOpPHBIN, JTUHEHKa, TPY3
Maccoil m Ha HUTH IJTHHOM 1.

Xon paboThI:

1. Cobepute yCTAaHOBKY, IIOKAa3aHHYIO Ha pPHCYHKE.

JlnHaMoMeTp yKperuiseTcs B JIalKe mTaTusal "

2. [IpoBeauTe OMBITHI U HEOOXOIUMBIC H3MEPEHUS:

a) [IpuBsbkute Tpy3 K HUTH, APYrod KOHEI] HUTH
MPUBSHKATE K KPIOUKY JHHAMOMETpA % MepbTE BEC
rpy3a P=m-'g (B 1aHHOM ciy4ae Bec rpy3a paBeH €ro CHie
TSKECTH).

0) N3mepbTe nnuny 1 HUTH, HA KOTOPOU MPUBS3aH TPY3.
B) [lonaumure rpy3 no Touku O (OTMEYeHHOH Ha
JUHAMOMETPE). QD
T) OtnycTute  Tpy3, HU3MEPHTE  JUHAMOMETPOM

o S ;
MaKCUMQJIbHYI0  CHIy  ynpyroctd Fy,,m  nuHelikoi ;

MAaKCUMAaJIbHOC PACTAXKCHHUE IIPYKUHBI Al, OTCUHUTHIBAsA €ro

L

£\
<

OT HYJICBOTO ZICICHHA THHAMOMETDA. AN TS
3. Cnemnaiite pacu€Thi:
a) Brruucnurte BBICOTY, ¢ KOTOpoW manmaer rpy3:h = 1 + Al (3T0 BbICOTa, Ha KOTOpPYIO

CMeIIaeTcs UEHTP TSKECTH Ipy3a).
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0) BoruncnuTe noTeHIMaNbHy0 3HEpTrHio nogusToro rpysa E'y =m-g - (1 + Al).

B) Beruncaure sHepruto aedopmupoBanHoi npyxkunel B, = Fypy, -Al/2.
r) CpaBuute 3HaueHus sHepruil E'y u E", Ilonymaiite, mouemy 3HaueHMs] ITHX SHEpruit
COBIAJIAIOT HE COBCEM TOYHO.
4. Pe3ynbpTaThl H13MEpeHUid U BEIYMCICHUN 3aHECUTE B TaOIUILY:
P=mg, H| I ™ Al, M Fyp,H |h=1+AlL M E';, JIx E",, JIx
5. CrenaliTe BBIBOJI O TIPOJICTIaHHOM padoTe.

IIpakTnyeckas padora NeS Pemenne 3ana4 no pasaeny «MexaHuka»
L{enb paboThI: 3aKpeNUTh 3HAHUSA N0 pa3aeny «MexaHuKay.
MeToanueckue yKazaHust
Kaxxnprit BapuaHT TpOBEpOYHOM PaOOTHI COCTOMT M3 JIBYX 4YacTed W BKIOYAaeT 15 3amaHui,
paznuyaromuxcst opMol U ypoBHEM CIOKHOCTU (cM. Tabmuiry 1).
Yacte A coxepxut 10 3aganuii ¢ BeIOOpom oTBeTa. Mx o6o3HaueHue B padore: Al; A2; ... A10.
K kaxnoMy 3a1aHuio puBOIUTCS 4 BapraHTa OTBETA, U3 KOTOPBIX BEPEH TOJIBKO OIMH.
Yacte B comepxut 5 3amanmii. Ux o6o3nauenue B padore: B1; B2; ... BS.
B mnepBoM u BTOpOM MNpEeIJIOKEHBI 3aJaHUsi Ha YCTAHOBJICHHUE COOTBETCTBUS IO3MIIMM,
NPEJCTaBICHHBIX B JBYX M TpeX MHOXECTBax. TpeTbe, YeTBEpTOE M MATOEC  3aJaHUs
MPEANOIaratoT KpaTKUil OTBET.
Macca moJiekyJ1. KoamnyecTtBo Beecrsa
IIpumepHbIe 3a1aHUA
1. 3anonnume mabauyy:

ATOI}/I Yucino HEUTPOHOB Uucio 3JIeKTPOHOB Hucao npoTOHOB
Cu"
K
31
15
!

2. Onpedeﬂume OMHOCUMENbHYIO MOJEKYIAPHYIO MACCY (M?‘)
Lizo, Clz, H3PO4, NaN03 . Li MHO4.

3. Onmpeodenume maccy 2 monw K>O.
4. Onpeoenume maccy monexynvt Ca(NO3);
5. MH3BecTHO, 4TO B HEKOTOPOM cocy/ie, 10 kKpaeB HamoaHeHHOM HCI (p=1048 xr/m)

comepxutcst 5*10** momexysn kucmorst. HaifiuTe eMKOCTb JAHHOTO COCY/IA.
JlabopaTopnasi padora Ne4 IlpoBepka 3axona I'eii-JIroccaka

Ienb: uccnemoBaTh W300apHBIA TPOIECC; CACIATh BBIBOJ O BBITOJHEHWH 3akoHa [ 'eii-
Jlroccaka.

O6opynoBaHue: CTEKIsSHHAs TpyOKka, 3amasHHAs C OJHOTO KOHIA, ;uHOH 600 MM u
nuameTpoM 8-10 mm, mumuHApHYeckut cocyn anuuor 600 mm u guamerpoM 40— 50 Mmm,
HATIONHEHHBIH Topstueil Bomoit (t 60°C), crakaH ¢ BOJOH KOMHATHOH TeMIepaTypsl,
IUTACTUIINH, TEPMOMET), INHEHKA.

Xom paboThI:
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R

1. Usmepbre mmny npobupku 1.

2. TlomecTuTe TPOGUPKY OTKPBITHIM KOHIIOM BBEPX B TOPAUYIO BOIY JUIS
IIPOrpeBaHusl BO3/lyXa B IpoOMpke He MeHee 2 — 3 MuHYT. B 3TOM cilyyae o0bem Bo3IyXxa
V1 paBeH oObemy CTEKISHHOW TpyOKu, a TemrmepaTypa — TeMIiieparype ropsiaeid Bojsl 77 .

O10 — mepBoe cocTosgHUE. M3MepbTe TEMnepaTypy ropsiueii BoAsl t1.

3. Yto06bl NIpH TEPEXOJIE BO3LYXa BO BTOPOE COCTOSHUE ETO KOJIUYECTBO
HE W3MEHMJIOCh, OTKPBITBIM KOHEI| CTEKJISHHOW TpyOKH, HaxXoAsllehcs B ropsdyeil Boje,
3aMaxpTe IUIacTHIMHOM. [locre 3Toro TpyOKy BBIHBTE M3 coOCyla C Topsdyeidl BOJIOW H
3aMa3aHHBIA KOHEIl OBICTPO OMYCTHTE B CTAaKaH C BOJOW KOMHATHOW TEMIIEpaTyphl, a 3aTeM
OpsMO 1O/ BOJOM cHUMMTE IacTUiIMH. [lo Mepe oxnaxaeHust Bo3ayxa B TpyOke Boja B Hel
OyzleT MOJHUMATHCA.
4. OcraBbTe NPOOMPKY OTKPBITBIM KOHIIOM BHHM3 B XOJOIHOM BOJE HECKOJBKO MHHYT.
WsmepbTe Temmeparypy XonoaHo# Boabl t2. HaOmiomaiite moabpEéM BobI B TPOOHPKE.

5. Tlocne pekpaleHus moabeMa Bo/Ibl B TPYOKe 00bEM BO31yXa B HEM
ctaHeT paBHbIM Vo < V1. [lnst Toro yToOBI AaBieHHE BO3yXa B TPyOKE OCTAJIOCh TE€M e, UTO

U B TIEPBOM COCTOSIHMH, T.€. PAaBHBIM aTMOC(EpHOMY, HEOOXOAUMO MOIPY3UTh TPYOKYy Ha
TaKylo IIyOMHY, 4TOOBI YPOBHM BOJIbI B TPYOKE U B CTaKaHE CTaJIM OJMHAKOBBIMH. JTO Oyjer
BTOpPOE COCTOSIHUE BO3[AyXa B TpyOKe IpH TemIepaTrype OKpy»Karollero Bosgyxa T2, T.e.
BBINOJIHAETCS ycI0BUE M300apHOro nporecca P=const. U3MepbTe BBICOTY BO3yXa B IpOOUpKE
.

6. TlepeBenute Temmeparypy u3 mikasbl Llenbcus B aGCOMIOTHYIO HIKATY:

T=t+273.
7. Beruuciure otHomenus [ / 1D uT1/T2,
8. Pe3ynbTarel 3aHECHTE B TAOIIHILY:
N3mepeno Beruucneno
MM | MM OC OC MM K K K % %
9. CrenaiiTe BBIBOJ O CTIpaBeITIMBOCTH 3akoHa [ et — JIroccaka.
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10.  [aitre otBer Ha Bompoc:
A) Tlouemy mociie TOTpyXEHHUS CTEKISHHOW TPYOKHM B CTakaH C BOJOW KOMHATHOH
TEMIIepaTypbl U MOCIIe CHATHA IJIACTUIIMHA BOJIA B TpyOKe MOJHUMAETCs?
b) Tlouemy mpu paBeHCTBE YpOBHEH BOJIBI B CTakaHEe W B TPyOKe JaBICHHE BO3ayXa B
TpyOKe paBHO aTMOc(hepHOMY?
IIpakTnyeckas padora Ne6 Pemenue 3aga4 no reme MKT

[lenp paboOTHI: 3aKpenuTh 3HAHUSA OO0 YPaBHEHUHM COCTOSIHMS HJICANBHOTO Ta3a, HayYHThCS
IIPUMEHATH ra30BbIE 3aKOHBI IIPU PELICHUH 3a1a4.
MeToanueckue yKazaHust

IIpu pemeHnu 3aga4 Ha Ta30BbIE 3aKOHBI, HY’)KHO YCTAaHOBHTH M3MEHAETCS JIM Macca rasa
IIpH [IEpEX0JIe U3 OJHOI0 COCTOSIHUA B pyroe. Ecim macca rasa octaércs OCTOSTHHOMW, MOKHO
3anucath ypaBHeHue Knanelipona (ypaBHeHUs! 00beIMHEHHOTO Ia30BOro 3akoHa). Ecin e npu
MIOCTOSIHHOM Macce B JJaHHOM TIPOLIecCe He M3MEHSETCsl KaKkon-1u0o u3 mapameTpoB p, V wim T
(raBieHue, 00bEM, TeMIleparypa), IpUMEHSIOTCS YPaBHEHUsI COOTBETCTBYIoIEro 3akoHa (I'eii-
Jlroccaka, apns unn boins-Mapuorra). Eciin B ABYyX COCTOSHUSIX Macca rasza pasHasi, JJis
KQKIOr0 COCTOSHUS 3allMCBIBAIOT ypaBHeHHEe MenzeneeBa - KianelipoHa. 3ateM cucremy
YPaBHEHUI PELIAIOT OTHOCUTEIBHO UCKOMOW BETUYUHBI.

s pemieHns 3a1a4 BCeX TPy MOKHO PEKOMEHI0BATh TaKyl0 IIOCIEA0BATEIbHOCTS!

-BHUMATEJIbHO IPOAHAIM3UPOBATh YCJIOBUE 3a/ladd, YCTaHOBUTb, KaKOW ra3 y4yacTBYET B
IIPOLECCE, KAKUE MapaMeTPhl MEHSIOTCS, KAKUE - OCTAXOTCSI IOCTOSHHBIMU;

-cllenarTh, €CJIM BO3MOYKHO, CXEMATHYECKUN UYEpTEk, yKa3aB IpPU 3TOM, KaKUE IapaMeTpbl
XapaKTEepU3yIOT KaX10€ COCTOSIHUE;

-oco00e BHHMAaHHUE YJAEIHUTh IapaMeTpaM, 3aJaHHBIM HESBHO; WHOT/A JJS HAXOXKICHHS
o0beMa rasza Hy’KHO MCIIOJIb30BaTh (POPMYJIbl TEOMETPUH, AJIS HAXOXKJICHMs JaBJICHUS raza Ha
XKUAKOCTb- 3aK0oH Ilackans unu cootHomenue p = po+Pgh

-JUUIS1 KaXI0TO COCTOSIHUS 3allMCaTh HY)KHBIE COOTHOLIEHUS M PEIIUTh IOJIYYEHHYIO CHCTEMY
YPaBHEHUI OTHOCUTEIbHO HCKOMOM BEJIMYUHBI.

B rpynny BeieneHsl rpaduyeckue 3agauu, AN pelIeHHs KOTOPHIX CIEAYyeT XOpOILO 3HATh

rpaduueckoe M300paKeHHE Ha IJIOCKOCTH BCEX H3OMPOLIECCOB B PA3IUYHBIX KOOPAMHATHBIX

0CsIX.

IIpumepsbl peienus 3aaa4

3anauva 1. JlaH rpaduk M3MEHEHHUs COCTOSHUS MJeanbHOro rasza. IlpounTars ero u mocTpouTh

rpa¢uk 3Toro npouecca Ha quarpamme P,T; V,T.

3anava 2. Ha pucyHke n300pakeHbl NMPOLIECChl U3MEHEHUSI COCTOSTHUSI HEKOTOPOW Macchl rasa.

Hazosure »tu nporneccel. M300pasure rpaduxu nporeccoB B cucteme koopaunat P,T u V,T.

3amaua 3. Ha pucysnke naH rpaduk WU3MEHEHHUS COCTOSHHUS HJCATHHOTO Ta3a B KOOPAMHATHBIX

ocax V, T. IlpeacraBbre 3TOT nporiecc Ha rpadukax B KoopauHaTHbIX ocsix P, V u P, T.

3amanue 2. Pemnre KoJIH4ecTBEHHBIE 321291

3anaua 1. Ha pucynke u3o0pakeHbl B OJJHOM U3 TPEX BO3MOXKHBIX cucTeM KoopauHar (pV, VT,

pT) rpaduku mporeccoB ¢ ra3oM HeKOTOpoW macchl. Haueprture rpaduku mpoueccoB B ABYX

JIpyTUX cHucTeMax KoopauHat. Homepa BapuaHTOB yKa3aHbl 10/ rpaduKaMH.

3anava 2. Ha pucyHnke n3o0pakeHbl B OJTHOM U3 TPEX BO3ZMOXKHBIX cucTeM koopauHat (pV, VT,

pT) rpaduku mnpomeccoB ¢ razoM HekoTopoil Mmaccel. Haueprtute rpaduk mnporecca,

NpUBENEHHBIN B BallleM BapuaHTe, B JBYX APYIHX cucTeMax koopauHat. Homepa BapuaHTOB

yKa3aHbl 0] rpaduKamMu.

3amaua 3. [IpencraBere 3amaHHbIi rpaduk B HemocTaronux koopauHatax (PV, PT, VT).
IlepBblii 3ak0H TepMoaMHaMuUKH. [IpyHUIMI HeiicTBUSA TENJIOBBIX ABUIraTe e

IIpumepHBIe TeCTOBbIC 3aJaHUS

3aganue #1
Bonpoc:
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W3 nepBoro 3aKkoHa TEPMOJUHAMHUKH CIIEIYET, UTO...

Buvibepume neckonvko uz 4 eapuanmos omeema:

1) HeB03M0kHO cO3/1aTh BEUHbIH ABUTaTENb

2) KonruecTBO TEIIOTHI, OTITAHHOE TEJIOM Bcera 0oJblilie, YeM YMEHbIIIEHUE BHYTPECHHEH
SHEPrUH 3TOTO Tea

3) U3MeHuTh BHYTPEHHIOIO SHEPTHUIO T'a3a MOXKHO TOJIBKO MMyTEM TEIUIONepeadun Win
COBEpLICHUS pabOThI

4) ITpu HEM3MEHHOM BHYTPEHHEN SHEPruy, ra30M He MOKET OBbITh COBepllIeHa paboTa
3ananue #2

Bonpoc:

Uccnenysa unkn KapHo, MOKHO ONIPEAEIUTS. ..

Bvibepume ooun uz 4 eapuanmog omeema:

1) Munumanehsiit KITJ{ TeruioBoro asuratesns

2) Makcumansubiii KI1/] TenmoBoro aqurarens

3) Cpennuii KI1JI TermoBoro ABUTaTesns

4) Haubonee tounsit KI1]] TeroBoro aBurarens

3ananue #3

Bonpoc:

Jl1st paboThI TEIJIOBOTO JIBUTATENsE HEOOXOJUMO. ..

Buvibepume neckonvko uz 4 eapuanmos omeema:

1) Hanuuue pabouero tena

2) Hanuuue Tepmomerpa

3) LIuKIMYHOCTH NMPOLIECCOB, MPOUCXOAIIUX B IBUTATETIE

4) Hanmuue napoBoit TypOUHbI

3ananue #4

Bonpoc:

B remsioBoMm jiBHrarese remmeparypa xonoamisauka cocrasiset 0 °C, a remneparypa
Harpesaressi paBHa 3073 K. Onpenenute MakcuMaiibHbIN Bo3MoxkHBIN KITJ[ Takoro nsuraresns
(B %).

Sanuwume uucio:

3ananue #5
Bonpoc:

JIBuraTens BHYTPEHHETO CTOPAaHUs COBEPIINI paboTy, paBHyto 55 M/[x. [Ipu aTom 6110
3aTpaucHo 4,2 11 6ensuHa. ONpenenTe WIOTHOCTh OeH3uHa (B Kr/M"), eci KIIJI aBuraters
paBeH 40%.

3anuwume wucno:

3aganue #6
Bonpoc:

[Ipu kakom mporiecce ra3 coBepuaeT padoTy TOJIBKO 3a CYET BHYTPEHHEH SHEpruu?
Bvibepume ooun uz 4 eapuanmog omeema:

1) ITpu n3oxopHOM

2) [Ipu aguabaTHOM

3) [Ipu uzoTepMuvecKomM

4) Ilpu u3obapHomM

3ananme #7

Bonpoc:

I"a3, naxomsmuiics moxa nasnenueM 400 klla nzorepmudecku cxumarot ot 30 i1 10 10 1. Yemy
paBHa pabora rasa (B kJ[x), ecinu nmpu JaHHOM Miporecce oH morepsit 80 k/[x?
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3anuwume yucno:

3ananme #8
Bonpoc:

AnmnabaTHO pacHIHpssACh, UIeaTbHBINA T'a3, Macca KOTOPOro paBHa 1 Kr, coBepmni padboTy,
paBHyto 8 k/[x. Haiiqure n3aMeHeHne TeMIIepaTyphl 3TOTO ra3a, €Il ero MOJIsIpHas Macca paBHa
50 r/Mob.

Sanuwume uucno:

3ananue #9
Bonpoc:

Jl1s i3MeHeHUs BHYTPEHHEH YHEPTHH [IPH U30XOPHOM IPOILIECCE. ..

Buvibepume ooun uz 4 eapuanmos omeema:

1) I'a3 00s13aTEIBLHO TOJDKEH OBITH OJTHOATOMHBIM

2) I'a3 00s13aTeNBHO JODKEH MOMYYUTh WA OTJIATh TO WUIH HHOE KOJUYECTBO TETIOTHI
3) I'a3 gomxeH OBITh UACATBHBIM

4) I'a3 1OJDKEH COBEPIIUTH padoTy

3ananme #10

Bonpoc:

[Tpu uzobapuom nporecce ra3z nomyuun 30 k/[x termnorel. Ecnu mpotiecc mpoucxoaunn npu
nasnenuu 40 klla, To kakoBO M3MeHeHne 00bEMa rasa (B M3)?

Sanuwume uucno:
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3apanme #1
Bonpoc:

DNeKTpoAMHAMUKA - ITO...

Bvibepume ooun uz 4 eapuanmog omeema:

1) BeTBb aneKTpOCTaTUKH

2) BetBb (puzuku

3) Hayka o moBegeHIM 2JIEKTPUUECKHUX MOJICH

4) Hayxka, u3yuatomasi 31eKTpHIECKHE 3apsiIbl

3aganue #2

Bonpoc:

CKOJIBKO PO/IOB JIEKTPUYECKUX 3apSAJI0B CYIIECTBYET?

Buvibepume ooun uz 4 eapuanmog omeema:

1)1

2)2

3)3

4)4

3apganue #3

Bonpoc:

Bri6epeTe BepHble yTBEPKICHHS 00 3JIEMEHTApHOM 3apsie

Bovibepume neckonvko U3z 5 6apuanmos omeema:

1) YUncrieHHO paBeH 3apsiay dJEeKTpoHa

2) Oro 3apsi 1r000# cy0aTOMHOM YacTHIIBI

3) D10 HauMEHBUINI 3apsa] B IpUPOJIe

4) Oto 3apsia, KOTOPBIH HE IEPEHOCUTCS

5) DOT10 3aps, KOTOPHII HE NETUTCS

3ananue #4

Bonpoc:

ITepsorit mapuk umeet 3apsan 120 uKi, a Bropoit mapuk umeet 3apan -200 uKn. apuku
a0COII0THO O/IMHAKOBBIE. [Ipy MX CONMPUKOCHOBEHNH, KAaKOM 3apsi/i OKaXKETCsI Ha BTOPOM
mapuke?

Buvibepume ooun us 5 sapuanmos omeema:

1) -40 5K

2) -80 uKn

3) -320 uKn

4) 120 uKn

5) 320 uKn

3ananme #5

Bonpoc:

DIIEKTpOCTaTHKA - ITO...

Bvibepume ooun uz 4 eapuanmog omeema:

1) BeTBb 251€KTpOAMHAMUKY, U3yYarOIIas B3aUMOICUCTBUE MEXTY ABMKYIIUMHUCS 3apsiaamMu
2) BeTBb 271€KTPOAMHAMUKH, U3YyYaroliasi B3aUMOJICHCTBUE MEK/Y MOKOSIIIUMUCS 3apsSAaMU
3) BeTBb 371€KTPOJMHAMUKH, CTATUCTUIECKH 000CHOBBIBAIONIAS B3AMMO/ICHCTBHE MEXTY
ANEKTPUYECKUMU 3apsiiaMu

4) [IpaBUIBbHOIO OTBETA HET

3ananue #6

Bonpoc:

ConocTaBbTe BETMYUHBI B 3JIEKTPOJMHAMUKE C AaHAJIOTUYHBIMU BEJIMYUHAMH B MEXaHUKE

Yxaowcume coomeemcmeue ons ecex 3 eapuanmos omeema:
DG
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3ananme #7
Bonpoc:

B kakux equHuax nzmepsiercst koahGuunueHT nponopuruoHaIbHOCTH B 3akoHe Kynona?
Buibepume ooun uz 4 eapuanmos omeema:

H

D I{.HE

H x Kn?
2) M?

H? X M
3 Ki?

H x m?
4 Kn?

3aganue #8

Bonpoc:

Cuna B3auMOEHCTBUS MEXY ABYMs Pa3HOMMEHHO 3apsDKEHHBIMU 1Iapukamu paBHa 25 H.
[ITapyky UMEIOT OJUHAKOBBIN IO MOAYJIIO 3apsi/i U HAXOAATCS Ha PACCTOSTHUM 15 ¢M ApyT OT
npyra. Halimure motynb 3apsiaa mapukos (B MkKi).

3anuwume uucno:

3ananue #9
Bonpoc:

Ha pucyHke ykazaHbl 1Ba pa3HOMMEHHO 3apsDKEHHBIX IAapUKa, MOIYJIb 3aps/ia KOTOPBIX paBeH
120 K. Macca mapuka, moJiBeIIEHHOT0 Ha HepacTshKUMoW HUTH paBHa 20 mr. Haiinure cuty
HaTsDKeHus! HUTH (B MKH), ecii paccTosiHre MeX Iy IIeHTpaMH [IapUKOB cocTaBisieT 50 cM.
Hszoopadsicenue:

@

3anuwume wucno:

3apanme #10
Bonpoc:
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Haiinure moayns cunel (B H) B3aumoneiictBus mexay 3apsinamu 2 MkKi u 3 MK, eciu
paccTosiHue MeXAy HUMHU paBHO 40 cMm.
3anuwume qucno:

IIpakTnyeckas padora Ne7 Pemenue 3aga4 mo teme «JJieKTpUYecKoe 1M0J1e)»
[lens paboThI:

- 3aKpenuTh YMEHHE NPUMEHATH (POpMyYIly HANPSHKEHHOCTH 3JIEKTPUUECKOrO IO0JIsl, 3aKOH
KynoHa, 3aK0oH cOXpaHEHHUs 3JEKTPUYECKOro 3apsiia U NPUHLHUII CYNEpIO3ULUU MOJeH
IIPY PELICHUN 3a/]aY;

- crnoco0OCTBOBATh Pa3BUTHIO YMEHUS JIOTHUECKOTO MBILUICHUS;

- CImocoOCTBOBAaTh PA3BUTHUIO IO3HABATEIbHBIX CHOCOOHOCTEH, CaMOCTOATENBHOCTH,
OTBETCTBEHHOCTH.

MeTtoauyeckue ykazaHusi

3a1a4yu 1o 3JEKTPOCTaTHKE yA00HO pa3fenuTh Ha JiBe rpymmnsl. K nepBoii rpyrmme MoXHO
OTHECTH 3a/1aud Ha pacy€T CWIOBBIX M DHEPreTHUUECKUX XAPAKTEPUCTHUK 3JIEKTPOCTATHUECKOTO
1oJisi, KO BTOPOM — BCE 3aJjaud Ha paBHOBECHE JIMOO JABMKEHME 3apsSKEHHBIX Tel (4acTHll) B
IIEKTPOCTATUYECKOM II0JIE.

3ajaum  MepBOM  TIpyHmbl  CBSI3aHbBI € NPEIACTABICHUSAMHU O  CYIIECTBOBAHHUH
IIEKTPOCTATUYECKOTO TOJIS1 BOKPYT HENOJBHUKHBIX 3apSKEHHBIX TEJl U CBOIATCS K HaXOKICHHUIO
OCHOBHBIX XapakTepUcTuK nosst. [Ipu ux pemennu Heo6xoaUMO:

1) chenaTh pUCYHOK, HM300pa3uB JMHUM HANPSHKEHHOCTH 3JEKTPOCTATHUECKOTo MO M
3apsKEHHbIE Tella, TOMEUIEHHBIE B 3TO TOJIE;

2) npu HaXOXKJIECHUU HANPSHKEHHOCTH MOJS B HEKOTOPOH TOYKE CIEAYET IOMHUTh, YTO ITO
BEKTOpHAsl BEJIMYMHA M HAIpaBJIeHA 10 KacaTeJbHOM K JMHHUM HanpsukEHHOCTH. Ecmm
noje o0pa3oBaHO TOYEUHBIM 3apsAOM, TO OHAa HampaBieHa BJOJIb HPAMOI,
COEJIMHSAIONIEN 3apsi U TOUKY, B KOTOPOH ONPEIEINIOT E, or 3apsga, ecnu q>0, U K
3apsny, eciu q<0;

3) ecnu moie CO3JaHO CHCTEMOM TOYEUHBIX 3apsjioB, TO HANpsKEHHOCTb MOJsA
PACCUMTHIBAIOT COTJIACHO MPUHIMITY CYNEpPIO3UIHU: E =EI + E_z) +... +E_n), He 3a0bIBas,
YTO 3TO reomeTpudeckas cymma. Cienyer nNpaBUIbBHO ONPENENIUTh HamnpasiaeHue E: s
HOJIOKHUTEIBHOTO TOYEUHOTrO 3apsia BeKkTop E HampaBiieH MO paauaibHON JMHUU OT
3apsaa, Ui OTPULIATENIBHOTO — K 3apsy;

4) ecnu mpU B3aUMOJCHCTBUU 3apsKEHHBIX TeJ MIPOUCXOIUT MepepacipeielieHue 3apsaaoB,
TO 3aIMILNTE 3aKOH COXPaHEHUS 3apsi/i0B.

Pemenue 3ama4 BTOpoil rpynmbl OCHOBAaHO Ha NPUMEHEHHE 3aKOHOB MEXaHUKHU C Y4ETOM
3akoHa KylioHa M BBITEKAIOIIMX W3 HEro cieAcTBUid. Takue 3amauM peKOMEHIyeTcs peuiaTh B
CJIEYIOLIEM MOpSIKE:

1) cnenaiite pucyHOK, M300pa3uB BCE€ CHJIbI, JCHCTBYIOIIME Ha 3apsDKEHHOE TeNo, U
3aIUIINTE IS HETO YCIIOBHE PABHOBECHSI MJIM OCHOBHOE YPaBHEHUE TMHAMMKH;

2) BBIpa3uTE CHJIbl 3JEKTPOCTATHMYECKOTO B3aMMOJAEWCTBUA  depe3  3apsalpl  WIH
XapaKTEPUCTUKH TOJIsI U MOJCTABbTE 3TH BBIPAXKEHUS B UCXOAHOE ypaBHeHUe. [Ipu 3Tom
HaJ10 IOMHHUTB, YTO MEKIY OJHOMMEHHBIMU 3apsiaMU JEHCTBYIOT CUJIBI OTTAIIKUBAHUS, a
MEX/y Pa3sHOMMEHHBIMU - CHJIBI NpuTsHkeHus. [Ipu BblunciaeHuu B GopMyiy 3aKOHA
Kynona mnoacTaBnsioT aOCOJIOTHBIE 3HAYEHMS 3apsiioB, 3HAKU 3apsijioB YUUTHIBAIOT
TOJIKO TIPU OTpEJeNIeHNH HampaBieHus cuil. Eciu u3BecTHa HampsyKEHHOCTH TMOJISL, TO

CHITy MOKHO OIPEIENIUTh 1Mo (hopMmyie F= qE , YUUTBIBAs, YTO F 1 E, ecin q>0 u F1l
E , ecim q<0;

26



3) mpu pacCMOTPEHHUU [JBUKEHHUS 3apsSOKEHHBIX YacTUL[ B 3JIEKTPOCTATHUECKOM I10JIe
ClIelyeT BBIACHUTH XapakTep [BWKEHUS U MHCIIOJIb30BaTb KHHEMAaTHYECKHE U
JUHAMHUYECKHUE YPaBHEHUS JBUKEHUS WU 3aKOH COXPAaHEHUS SHEPTUH;

4) 3anMImMTe BCIIOMOTaTelabHbIE (HOPMYJIBL, a MOJIYYEHHYIO CHUCTEMY YpaBHEHMs PpEIINTE
OTHOCHUTEJIbHO HEU3BECTHON BEIMUNHBI.

IIpumepsl pemienus 3agaq
3anava 1. /IBa 0JMHAKOBBIX MaJIEHBKUX ILIApHKa, oOyafaromux 3apsaom q;=6 MxKi u 3apsaom
qe= -12 MmxKun, Haxomarcs Ha paccrossHuu 60 cM npyr ot apyra. Omnpepenure cuily
B3aMMOJICHCTBUS MEXy HUMH. UeMy OyJeT paBeH 3aps]l KaKI0ro 1apuka, €Ciid UX MPUBECTH B
COIPUKOCHOBEHME U 3aTEM Pa3bEIUHUTH?
3amaua 2. MarneHbKU# IIapUK Maccou 2:107 KT, TIOJIBEIICHHBIN Ha TOHKOM IIEIKOBOM HUTH,
HecET Ha cebe 3apsa 3-107 K. Ha kakoe paccTOSHHE CHH3Y K HEMY CIEyeT IIOIHECTH APyroii
MAaJIEHbKHUH IIapUK C 3apsioM S- 107 K1, 94ro6bl HATSKEHHE HUTH YMEHBIINUIIOCH B 2 paza?
3anaua 3. J[Ba ToueuHsIx 3apsana 6,7 u -13,3 uKi HaxoasTcs Ha paccTosHUM 5 €M IpyT OT Jipyra.
Haiiti Hanps>k€HHOCTD 3JEKTPUUYECKOTO MOJIS B TOUKE, PACIIOIOKEHHON Ha PACCTOSHUU 3 CM OT
II0JIO’KUTEIBHOIO U 4 CM OT OTPULIATENIBHOTO.
3amanue 2. Pemnre KoJIH4ecTBEeHHBIE 321291,
3anaya 1. J/|Ba HEMOABMXKHBIX TOYEUHBIX 3apsiia q U (,, HAXOAACHh Ha PACCTOSIHUM T APYT OT
Jpyra, B3auMOACHCTBYIOT ¢ cwior F. Onpenenure 3HaueHne BeIMUMHbBI, 0003Ha4eHHON «?7». Bo
CKOJIBKO pa3 HU3MEHHUTCS cuja B3aUMOJICHCTBHS 3apsiioB, €CIM PACCTOSHUE MEXAYy HUMU
YBEJIMYUTH B 0 pa3?
3anava 2. /[ByM OIMHAKOBBIM IIapUKaM COOOLIWIN 3apsilibl q; U q,. apuku npubiausunm apyr
K Jpyry /A0 COINpPHUKOCHOBEHHS M 3aTeM pa3Beiau Ha paccrosHue [. Ilpum sToM cuia ux
KYJIOHOBCKOT'O B3auMmoJeicTBus coctaBmia F. Onpenenure 3HaueHUe BEIMYUHBI, 0003HaY€HHON
«?». PaccTosiHMe Mexly IapuKaMy CyIECTBEHHO OOJIbIlIEe UX Pa3MEPOB.
3anaya 3. B BepmmmHax A u B npsamoyroasHoro tpeyronsHuka ABC (yron C — npsmoii)
HaxomATcs 3apsaabl g, ¥ qg. Jmuubl karetoB AC u BC paBHBI COOTBETCTBEHHO O M b.
Hampsok€nHocTs  anektpuueckoro moist B BepumHe C paBHa E. Ompenenure 3HaueHue
BEJIMYMHBI, 0003HAYEHHOH «?».
3amaua 4. [llapuk Maccol m u 3apsAoM ( TMOJABEIIEH Ha TOHKON HeBecomoil HUTHU. [lon HUM
pacmosokeH 3apsan qo Ha pacctosHun r. Cuna HarTsbkeHuss HUTH paBHa 1. Onpenenure
3HAYCHUE BEJIUYNHEI, 0003HAYCHHOU «?».
JlabopaTopHast paGora NeS M3yuenue nocjie10BaTeJIbHOTO U MAPAJLJIeJIbHOIO COeAUHEHUS
NPOBOHHKOB
[lenb: DKCIEpUMEHTAIBHO ~ NPOBEPUTH  3aKOHBI  IIOCIEAOBATENBHOIO U NAPAJIEIBHOIO
COEJIMHEHUS IPOBOIHUKOB
OOGopynoBaHMe: HUCTOYHUK  DJIEKTPOIMTAHUS;  aMIIEPMETP;  BOJBTMETP;  pe3uctop Ry;
pe3ucrop Ry; KiTt0o4; COeJMHUTENBHBIE TPOBOAA.
Xon paboThI:
N3ydenue nocneqoBaTeaIbHOr0 COEIUHEHNS TPOBOHUKOB
1. TloxroroBbTe B T€Tpaau TAOJUILY AJIS 3alMCU PE3yJIbTaTOB U3MEPEHUI U BEIYUCICHHMN:

I,A Ul,B Uz,B Ulz,B Rl,OM Rz,OM RIQ,OM E &
U, R;
3HA4YCHHE
2. HapucyiiTe B TeTpaau cxemy | | BJIEKTPUYECKOM LIETIH.

o
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3. CobepuTe JIEKTPUYECKYIO LIETIb. Puc.4
4. Ormpenenure MEHy JIEICHUS H3MEPUTEIBHBIX TPUOOPOB — aMIIEpMETPa M BOJIBTMETPA.
5. Cpenaiite He00OX0AUMBIE U3MEPEHUS:

a) 3amkHuTe 1Ienb. M3mepbTe 001Iyto crty Toka B 1ienu [u obmee HanpspkerueU .

6) W3menute 1enb, NOJKIIOYMB BOJIBTMETP K IEPBOMY pe3ucTopy R;.

B) U3mepsbre Hampspkenue Uj.

r) H3meHute nens, NOAKIIOUUTE BOJBTMETP KO BTOPOMY pe3ucTopy Ro.

n) (16) Usmepbre Hanpsokenue Us.

6. CnenaiiTe pacy€Tsl:

a) Paccumraiite mo d¢opmyrne ooOmee uHanpsokeHueU;, =U;+ U,u cpaBHHTE C
nokaszaHussMu BosnbTMeTpa Ujp CrenaiiTe BBIBOA O CHPaBEUIMBOCTU 3aKOHA JUIS
HaIPSDKEHUS.

6) Paccuuraiite conpotuBnenue R;,=R; + Ro.

Ui Ryg Ui _Rg
B) Breluucnure oTHOIIEHUS U, ! &, MPOBEPETE CIPaBEIUIMBOCT PABEHCTBA (- = ¢
7. CpenaiiTe BBIBOJ O IPOAEIaHHOM paboTe.
8. JlaiiTe oTBETHI Ha BOIPOCHI:
a) Kak Ha3bIBaeTcs npubop Ui U3MEPEHUs CUIIbl TOKa?
6) Kak Ha3bIBaeTcs npuOOp 1715 U3MEPEHUSI HAIIPsDKEHUA?
B) Kak BriIrouaeTcs B Lienb aMrnepMeTp Uil U3MepeHus cuiibl Toka? B uem ocobeHHOCTH
TaAKOro COeIUHEHUS?
N3yuenue napajiiesbHOTO COEJMHEHHSI IPOBOJHUKOB
1. TloaroToBbTe B TETPaaM TaOJIMILY JUIsl 3alIMCH PE3yJIbTATOB U3MEPEHHUH U BIYMCICHUMI:
U, B Il, A Iz, A 112, A R], OMm Rz, OMm R12, OMm l1 &
L | M
3Ha4YeHUe

2. Hapucyiite B TeTpaau cxemy 3IEKTPUUECKO 1enu (puc. 5).

(98]

Cobepute
Onpenenure

puOOpOB
BOJIETMETpA.
Cpemnaiite
HU3MEpEHUS:

PMCSR
2

SJICKTPHUYCCKYIO LICIIb.

LEHY IEeJIEHUS
M3MEPHUTEITBHBIX
amIepMerpa 51
HEO0OXOAUMBIE

a) HMsmepbte oOmiee HanpspkeHue B nenu Un o01ryo cuty Toka [,

0) l3meHuTe cxeMmy YCTAaHOBKM TaK, 4TOOBI M3MEPUTh CHJIy TOKa I M HampspkeHue
U HamnepBoM pe3ucrope.

B) U3menute nens, uameprTe cuiny Toka I, u Hanpsokenue U, Ha BTOPOM PE3UCTOPE.

CrnenaiiTe pacu€Thl:
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a) Paccuuraiite mo popmyne oburyto cuny Ttoka I, =I1+ l,u cpaBHUTE ¢ MOKa3aHUAMHU
amnepmertpa [, Crenaiite BEIBOJ O CIIpaBEJIMBOCTH 3aKOHA JIJISI CHITBI TOKA.

. 1 1 1 "
6) Paccuuraiite conpotuBienue Rj» u3 dopmyibl 2o = @ T x> mposeppTe e
12 1 2
CIIPaBEITUBOCTb.
I Ry I _R
B) Beluucnure oTHOIIEHUS L ¥ > ¥ IPOBEPBTE CTIPABE/UTMBOCTh PABEHCTBA 1~ = =
2 1 2 1

7. CpnenaiiTe BEIBOJ O TIPOJICTIaHHOM padorTe.
8. JlaifTe OTBeT Ha BOIPOC: U3MEHUTCS JIM MOKA3aHHsl BOJIBTMETPA, €CIIU K JIBYM MapajlielIbHO
COETMHEHHBIM PE3UCTOPaM JI0OABUTB €111 O/IVH, TapaIIIeITbHO?

JyekTpuyeckuii Tok. 3akoH OMa /151 y4acTKa Henu
IIpumepHbIe TeCTOBbIE 3a1aHUS

3ananue #1
Bonpoc:

BriGepere nelicTBUS ANEKTPUIECKOTO TOKA

Buvibepume neckonvko uz 5 eapuanmos omseema:

1) TenmoBoe

2) ®uznyeckoe

3) Xumuueckoe

4) MarautHoe

5) CeeroBoe

3ananme #2

Bonpoc:

Bri6epete To, 6€3 4ero He MOXKET CYIIECTBOBATH AJICKTPUUECKHI TOK?

Buvibepume neckonvko uz 4 eapuanmos omsema:

1) ITpoBogHUK

2) CB0OOIHBIE 3apsiAbI

3) DnekTpuyeckoe mose

4) MaraurtHoe nosie

3ananue #3

Bonpoc:

CKopocCTh JBUKEHHSI SJIEKTPOHOB B METAJUIMYECKOM MPOBOTHUKE...

Buvibepume necrkonvko uz 4 eapuanmos omseema:

1) O6paTHO mpornopLHoHalIbHA TUIONIAIN TOTEPEUYHOTO CEUEHUs MPOBOIHUKA

2) IIpstmo mponopLuOHabHA 3apsily 3JIEKTPOHA

3) Ilpsimo mponopIMoHaIbHa CUIlE TOKA B TPOBOIHHUKE

4) Tlpsimo mponopimoHaibHa KOHIIEHTPAIMH BEIIECTBA, U3 KOTOPOTO CAEIaH MPOBOIHUK
3ananue #4

Bonpoc:

CKopocTh pacpoCcTpaHEHHS SJIEKTPUUECKOT0 MOJIs B METAIUIMUYECKOM IIPOBOIHUKE PaBHA...
Buvibepume ooun us 4 sapuanmos omeema:

1) CxopocTu IBHKEHUS dJIEKTPOHOB

2) OTHOUIEHUIO 3apsi/ia AJIEKTPOHA K €r0 MacCe YMHOKEHHOMY Ha CHITY TOKa B MPOBOIHUKE
3) CxopocTH 3ByKa

4) CkopocTtu cBeTa

3aganue #5

Bonpoc:

BonbT-ammnepHas xapakTepucTHKa IPOBOIHUKA 3TO...
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Buvibepume ooun us 3 sapuanmos omeema:

1) Ero comportuBienue

2) 3aBUCUMOCTb CHJIbI TOKA OT HaIlPsDKEHUS B JAaHHOM ITPOBOJHUKE
3) OTHOLIeHHE CUJIBI TOKA K HAMPSKEHHUIO B TAHHOM MPOBOTHUKE
3apganue #6

Bonpoc:

CormnpoTHBiIeHHE TPOBOJHUKA. ..

Bovibepume neckonvko uz 5 eapuanmog omeema:

1) IIpsimo mponopLUHOHANIEHO HAIPSHKEHUIO HA €ro KOHIaxX

2) IIpsiMo PONOPLIMOHAIIBHO €T0 JUIMHE

3) OGpaTHO MPOMOPIIMOHATBHO TIJIOMIAIU €T0 MOTIEPEUYHOTO CEUCHUS
4) O6paTHO NPOIOPIIMOHAIBHO CUJIE TOKA

5) 3aBHCHUT OT BEILIECTBA, U3 KOTOPOI'O U3rOTOBJIEH TPOBOJHUK
3ananue #7

Bonpoc:

VY 1enpHOE COPOTUBIIEHUE ITPOBOAHUKA U3MEPSIETCS B...
Buvibepume ooun uz 4 sapuanmos omeema:

1) Om*m

2) Om/™m

3) Om*m*

4) OmM*Mm

3ananue #8

Bonpoc:

Borancnure conporusienue (B8 OM) MeTHOro npoBoja JUInHOU 70 M, €Cliu III0LIaib €ro
IIONIEPEYHOI0 CEYEHUs paBHa 2 MM,

Hzobpasicenue:

3anuwume uucno:

3aganme #9
Bonpoc:

Hampsokenne Ha pesucrope ¢ conporusienueM 15 Om pasno 30 B. Kakosa cuna Toka B
pesuctope (B A)?
3anuwume uucno:

3apanme #10
Bonpoc:

[IpoBognuk anuHOM 100 M U3rOTOBIIEH U3 HEM3BECTHOrO MeTasuia. ITnomane ero nonepeyHoro
CeUYeHHUs paBHa 3 mm”. Korja B HéM M3MEpUJIIM CUJTy TOKa OHa OKa3ajoch paBHoU 10 A, a
M3MEpUB HaNPsHKEHUE HAa KOHIAX 3TOro MPOBOJHUKA, noxyuywin | kB. Haiinure ynensHoe
conpoTtuieHue Marepuana (B MOM*M), 3 KOTOPOTO U3TOTOBJIEH MPOBOTHUK.

3anuwume wucno:

IpakTnueckas padora Ne§ Pemenue 3aga4 no reme «3aKOHbI OCTOSIHHOTO TOKA»
Ilens paboOTHI: 3aKpENUTh YMEHHE NMPHUMEHSTh 3aKOHBI MapaJlJIeIbHOTO W IOCJIEI0BATEILHOTO
COCIMHEHUS TPOBOIHUKOB MPHU PEIICHUH 3a7a4.
3aganue 1. OTBEThTE HAa BOMPOCHI.

1. Yro Ha3pBalOT »JJEKTPUYECKUM TOKOM? UYUTO TpPUHUMAIOT 3a HalpaBJieHUE
3JIEKTPUYECKOTO TOKa?

2. Yro Takoe cwia Toka? HazoBute eAMHUIYY U3MEPEHUS CHITBI TOKA.

3. Ot 4ero 3aBUCHT 3JEKTPUUYECKOE COMPOTUBIEHUE TPOBOJHUKA?
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4. Cdhopmynupyiite 3axkoH OMa I y9acTKa [eru.

5. Kakoe coenHeHne Ha3bIBAETCS MOCIEA0BATENbHBIM? TAPATIIEIbHBIM ?

6. Kak HaiiTu oO1miee COMpOTUBIEHUE JIBYX PE3UCTOPOB, COSAUHEHHBIX MOCIEI0BATEIHHO?
napajuieabHO?

MeToanuyeckue ykazaHus
[Ipu peurennu 3a1a4 peKOMEHIYETCS:

1) HayepTHTH CXEMy W yKa3aTh Ha HEW BCE DJIEMEHTHI IEMU: UCTOYHUKHU TOKA, PE3UCTOPHI U
JIp., YCTAHOBUThH IMPEABAPUTENIBHO, O KAKOW LIENU TOBOPUTCS B YCIOBUU 3a/auu:
3aMKHYTOH WJIMHA O KaKOM-JIN0O y4acTKe eI,

2) yCTaHOBHUTb, KAKHE 3JIEMEHTHI LIEMH BKJIIOUEHBI IOCIIEI0BATENbHO, KAaKHUE MapajlieIbHO;

3) Ha KaXJOM YydYacTKe IIETH OMNPECTUTh HAMpPAaBJICHHWs TOKOB W 3alUCaTh I KaXIOH
TOYKH Pa3BETBICHUS (€CIM OHU €CTh), YPAaBHEHHsI TOKOB M YPaBHEHHUS, CBS3BIBAIOIINE
HaIpPsKEHUS HA yJacTKax e,

4) wucnonb3ys 3akoH OMa, yCTaHOBUTD CBSI3b MEK/y TOKaAMU, HAPSKEHUSIMU;

5) pemuTh MOTYyUYEHHYIO CUCTEMY YPaBHEHUI OTHOCUTEIHLHO HCKOMOM BEJIMUMHEI.

IIpumepsl peuienus 3agay

3amaua 1. JIBa mpoBogHuKa conmportuBiienneM R;=2 Om, R;=3 OmM coenuHeHbl MOCae0BaTeNIbHO.
Cuna toka B unenu 1 A. Onpeaenutrb CONPOTHBICHHE LENM, HANPsDKEHUE HA KaXIIOM
MIPOBOJIHUKE U TMOJTHOE HAMPSIKEHUE BCETO ydacTKa I .

3amaua 2. B oOcCBeTUTENbHYIO CE€Tb KOMHAThl BKJIIOYEHBI JBE JJIEKTPUUYECKUE JIAMIIBI,
conpotusiieHus: kotopbix 200 u 300 Om. Hanpspkenue B cetu 120 B. Onpenenuts cuity Toka B
Ka)KIOU JIaMIle, CHITy TOKa B MOJBOJAIIMX MPOBOAAxX (T.e. CHIy TOKa 0 pa3BEeTBIICHUs), oO1Iee
3amanue 2. PemuTe KOJIMUECTBEHHBIC 3a/1a4H:

3amaua 1. Tpu pesuctopa conpotuBieHusiMu R;, Ry, R3 coennnensl nocneqoBaTenbHO TakK, YTO
oO1ree COMPOTUBIICHWE [TAHHOTO yYacTKa IIEMU COCTaBisieT R, a 3Ha4YeHWs HaAmpsDKEHUS Ha
pesuctopax u cwibl Toka B HUX paBHbl Uj, Uy, Us u Ij, I, I3 coorBercTBeHHO. Onpenenure
3HAYCHUS BEJIMUMH, 0003HAYCHHBIX «?7».

3amaua 2. Tpu pesucropa compotuBieHusMu R, R, R3 coeanHeHsl nmapamienbHO Tak, 4TO
o01iee COMPOTUBIICHUE JIAHHOTO yYacTKa IIEMU COCTaBisieT R, a 3HaUeHUs1 HampspKeHUs Ha
pe3ucropax U cwibl Toka B HUX paBHbl U, Uy, Us u Ij, I, I3 coorBercTBeHHO. Omnpenenure
3HAYCHUS BEJINUMH, 0003HAYCHHBIX «?».

3amaua 3. B nmammoii cxeme Ry, R, u Rz —
CONPOTHBIICHUSI  COOTBETCTBYIOIIUX L ——1 )
pesuctopoB, a l;, Lbulz;; Uy, Uy u Us — — =
— CWJIbl TOKOB U HalpsDKEHUsS Ha N iy
COOTBETCTBYIOIIHNX y4acTKax.

Onpenenure  3HAYEHUST  BEJIMYUH,
0003HaYEHHBIX «?».

JlabopaTopnasi padora Ne6 Hab.1roneHue nqeiicTBUS MATHUTHOTO MOJISE
OO6opyoBaHue: MTATUB C My(TOH U JTANTKOH, ICTOYHUK MUTAHUS, TIPOBOJIOYHBI MOTOK,
JyrooOpa3HbIil MarHuT, KJI0Y, COIMHUTEILHBIC TPOBOJIA.

Xon paboTshI:

1. CobGepute ycTaHOBKY, TOKa3aHHYIO Ha pucyHke. [logHecs k
MPOBOJIOYHOMY MOTKY MArHUT, 3aMKHUTE Iiemnb. OOparute
BHUMaHHE Ha XapaKTep MarHUTHOTO B3aUMOJICHCTBUS MOTKa U
MarHmTa.

2. TlomHecuTe K MOTKY MAarHUT JpyruM TmoirocoMm. Kak
WU3MCHUJICS XapaKTep B3aMMOJICHCTBHS MOTKAa M MarHumra’?
[Touemy?
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3. 3. IloBTOpHUTE ONBITHI, PACIOJIOKUB MATHUT C JPYTrOi CTOPOHBI MOTKA.

4. Pacrionoxure MpOBOJIOYHBIH MOTOK MEXIy MOJIOCAMHM MarHUTa Tak, Kak 3TO MOKa3aHO Ha
pUCyHKe. 3aMKHyB Liellb, HaOonanTe ABJIEHUE.  3apUCYWTE  CXeMy
onbiTa. CrenaiiTe BHIBOJBI.

5. B pabote paccMOTpUM B3auMoOJeHcTBUE cojeHouzna ¢ MarHuToM. Kak
U3BECTHO, B  COJEHOMAE IOJ TOKOM BO3HUKAE€T MAarHUTHOE  IIOJIE,
KOTOpoe OyZeT B3auMOAEHCTBOBATH c IIOCTOSIHHBIM MarHuTOM.
[IpoBenem cepui0 M3 YETHIPEX OMIBITOB C Ppa3IUYHbIM pacroIoKeHUeM
KaTyIKU U MarauTa. Clenyer 0Xuaarh, 4To UX B3aMMOJICHCTBHUE TaKkkKe OyeT
Pa3IUYHbIM (mpuTArHBaHUe WIN OTTaJKUBaHUE). Boinonnenue
paboTHI:

Habmtonaembie SIBJICHUS yA00HO IIPEACTABUTH B BUJIE PUCYHKOB:

Ha pucyHnke yka3aTp HampaBlieHH€ MarHUTHBIX MOJIEH KaTyLIKU (A Tak e MOJIoca KaTyIIKU) U
Mar"ura, pe3yjbTaT B3auMOJEHCTBUS (OTTAJIKUBAECTCS UM MPUTSATUBACTCSA):

JU1s TOYHOCTH NOCTPOECHUS N300paKEeHUI NCIOIb3YHTE LIBETHBIC PYUKH HIIM KapaHIAllH.
HapucyiiTe katyuky ¢ TOkoM (yka3aTb HalpaBJIeHUE TOKA B BUTKAX) U MOKaKUTE HAIPABIICHUS
IIOJIFOCOB €€ MarHUTHOro 1oJisd. Kakum npaBuiioM Ajis onpeaesieHus IOoI0COB M0Ib30BaINCh?
JlabopaTopHasi paGora Ne7 U3ydyeHue siBJIeHUsI 3JI€KTPOMATHUTHON HHAYKIIUH

Lenb: yGenuThCsi B BHIIOIHEHUH 3aKOHA 3JICKTPOMArHUTHOM MHAYKIUY U nipaBuia JleHua.
OOGopyaoBaHue: MWUIMAMIIEPMETP, UCTOYHUK TOKA, JBE KATYIIKH C CEPACYHHKAMHU, KITIOY,
COEJIMHUTEIIbHBIE IPOBOJIA, MATHUTHASI CTPEJIKA, LIBETHBIE KapaHalllu.

Xom paboThI:
1. CobepuTte 2MEKTPUUECKYIO 1IEMh, COSAMHHUB KJIIEMMbI MIJITHAMIIEPMETPA U KaTyIIKH
2. IToarorosste B TETpagu TAONHILYy st
3aIucu pe3yJIbTaToOB HaAOJIFOICHUH:
Ne
Cxema onbiTa BbiBoa 13 onbITa
OIBITA
ok
—0
1 s
?/ z %
S
SNS~—————0
M
——)
2 o
\/
e
Q
~—————0
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3. CrenaiiTe ONBITHI M 3aITUIITUTE CBOM HAOJIOICHUS B TaOIHUILY:
OmnbIT Nel
a) BBoauTe MarHuT CeBEpHBIM MOJIOCOM BHYTPh KaTYILIKH, HaOJ0/as OJHOBPEMEHHO 3a
cTpenkoi Mmuuinamnepmerpa. M3mensiite ckopocts Maruuta.Uro Habmojaere npu 3rom?
0) 3apucyiite cxemy 3TOro ombiTa B TaONuUIly, yKa3aB HallpaBJI€HHE TokKa B Ienu (c
HOMOIIIBIO TipaBuiia JIeHna).
OmnbrT No2
a) IToBTOpuTe OnbIT Nel, BeIIBUrasi MArHUT CEBEPHBIM ITOJIFOCOM U3 KAaTyIIKH.
0) 3apucyiite cxemy 3TOro ombiTa B TaONuUIly, yKa3aB HallpaBJIeHHE TokKa B Ienu (c
HOMOIIBIO TipaBuiia JleHna).
OmnbiT Ne3
a) BBoauTe MarHuT IOKHBIM IIOJIFOCOM BHYTpPb KaTyIIKH, HaOJroas OJHOBPEMEHHO 3a
cTpenkoil Mmuwuinamnepmetpa. M3mensiite ckopocts MarauTa.Uro Habmr01aete npu 3Tom?
0) 3apucyiiTe cxeMmy STOro oOIbITa B TaONMIly, yKa3aB HalpaBlieHHE TOKa B LenH (C
MOMOIIBIO TipaBmiIa Jlenna).
OmnbiT No4
B) [ToBropute onbiT Ne3, BbIIBUrast MATHAT FOKHBIM ITOJIFOCOM M3 KaTyIIKH.
r) 3apucyiiTe cxeMy STOro ombITa B TaOdMIly, yKa3aB HalpaBlieHHE TOoKa B Lenu (c
MOMOIIBIO TipaBmIa Jlenta).
4. CnemnaiiTe BBIBOJ O TIPOJIEIIAHHOM paboTe.
5. JlaiiTe OTBET Ha BOMPOC: B KATyIIKy BJBUTAIOT MAarHUT OJIUH pa3 OBICTPO, APYTrod pa3

MCIJICHHO. OI[I/IHaKOBHﬁ JIA 3apdaa NIEPCHOCUTCS IIPU 3TOM 11O KaTy'I_HKC?

IIpakTnyeckas padora Ne9 Pemenue 3axa4 no reme «MarauTHoe mo.ie.
JJIeKTPOMAarHUTHAasi MHAYKIUSD)

Lenps paGoThl: yrayOuTh M 3aKPENUTh MOHATHS O MAarHUTHON WHAYKIHUU, CUJIe AMIiepa, yMeTh
MPUMEHATh 3aKOHbl MAarHUTHOTO B3aUMOJECHCTBUSI NapajluIeNIbHBIX TOKOB M AwmIiepa mnpu
pELIEHNH 3a]1a4.
3aganue 1. OTBEThTE Ha BOMPOCHI:
1. Urto Takoe MarHuTHOE I10je?
2. Kaknmu BenmnunHAMU ONHCHIBACTCS MAarHUTHOE 10Je?
3. Urto Ha3bIBaETCS IMHUEW MATHUTHON UHIAYKIUHU?
4. Kakas cuna Ha3bIBaeTcs cuiiod Amnepa? Uemy oHa paBHa?
5. Ilo xakoMy npaBUJTy HaXOJAST HAMpaBlIeHUE CUIIbI Ammiepa?
Mertoanuyeckue yKasaHus
[Ipu permenun 3ama4 HEOOXOIUMO:

1) cmenatb cxemMaTHYECKUW YEPTEXK, YKa3aB HAa HEM JIMHUM WHIYKIIMM MArHUTHOTO TMOJIA.

YacTto NTUHUU HHIYKIUU H300paKAIOT B IUIOCKOCTHU YEPTEKa, B HEKOTOPBIX CIIydasx
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yA00HO WX U300pakaTh MEPIICHIUKYJIAPHO TUIOCKOCTH YepTexka («X» - OT HaOIroaaTes,
«» - K HAOJIFOAaTelio),

2) wn300pa3uTh KOHTYP C TOKOM, HAXOISAIIUHCS B 3TOM TI0JIE;

3) ucnonb3ys TpaBWIO JIEBOW PYKH, ONpPENENIWTh HaIpaBI€HHE CUIbl Ammepa,
JNENCTBYIOIIMX HA Ka)KJbIH 2JIEMEHT KOHTYpa, U U300pa3UTh UX Ha YEPTEKE;

4) 3amucaTth GOpPMYIBI A CHJI AMIIepa WK BPAIIAIONIET0 MOMEHTa, CO3aBaeMOr0 dTHMHU
CWJIAMU U HAlTH U3 HUX UCKOMYIO BEJTUYHHY;

5) ecnau B 3ajaue paccMaTpPUBAETCS PaBHOBECHME MPOBOJHHKA, TO KPOME CUJIbI AMIiepa,
HY’KHO YKa3aTh BCE OCTaJIbHbBIE CHUJIBI, JICHCTBYIOIINE HA MPOBOIHUK, U 3aMIUCaTh YCIOBUS
€ro paBHOBECHUS WJIM OCHOBHOE YPAaBHEHHE IMHAMUKH W, CIPOCIUPOBAB BEKTOPHBIC
BEJIMUMHBI HA OCH X U Y, HAUTU UCKOMYIO BEJTUUHHY .

3anaua 1. [IpoBoaHuK JuMHON 2 M B JOpME KBapaTa pacroiokeH B MArHUTHOM IIOJIE C
uHaykiuen 2 Tn. OnpeaenuTs MOMEHT CHIL, IEUCTBYIOIIMX HA MPOBOJIHUK, €CIIM 110 HEMY TE€UYEeT
TOK 4 A, a CJIOBbIEC JINHUM MATHUTHOTO TOJISI MTapajuiesIbHbI IIOCKOCTH

3amaua 2. [IpoBoguuk mmmHONW 20 CM M Maccoil 5 r MOJBEIICH TOPU30HTAIBHO Ha JIBYX HHUTSIX B
OJIHOPOJIHOM MarHuTHOM Tojie. (HampaBienue BekTopa MarHUTHOW HMHIYyKIIMHM TPUBEJICHO Ha
pucyHke.) Kakoii BeTMUuHBI TOK Ha/I0 MPOMYCTUTH 110 POBOJHUKY, YTOOBI HUTHU Pa30pBaJNCh,
3anava 3. Ha npoBognuk anuHoi 50 cM, HaXOAALIUICS B OJHOPOIHOM MarHUTHOM IIOJIE C
MarautHoro unaykmuen 0, 1 T, aeiictByer cuia 0,05 H. Berauciaure yron mexmay
HaIpaBJICHUEM CUJIbl TOKAa U BEKTOPOM MarHUTHOW MH]IyKIIMH, €CJIU CUJIa TOKA paBHa 2 A.
3amanue 2. Pemmre KOJINYECTBEHHBIE 3aaUH.

3amaua 1. Ilo mpsamoyronsHO#l pamke Teuer Tok [. Jlnmuna pamku L, mmpuna d. Pamka
MoMeIlleHa B MarHUTHOE MoJie ¢ uHaykuued B. Ha paMky neicTByeT Bpallarouydii MOMEHT Haphl
cun M. Onpenenute 3HaUCHUS BETMYUH, 0003HAUCHHBIX «7%.

3amaua 2. I} mw I, - cuma Toka B JIBYX MapayljielbHBIX MPOBOJHHUKAX, PACCTOSHHUE MEXKITY

koropeiMu R. L — mimHa npoBoaHUKOB, B; 1 B, - MaruuTHas MHAYKIUS MAarHATHBIX MOJIEH
Ha PacCTOSHUU R 0T cooTBeTCTBYIOIIKMX NMPOBOAHMKOB, F  — cuia B3auMMoIelHCTBHS
HNPOBOJIHUKOB, (4 = 1). Onpenenure 3Haue€HHE BEIMUUHBI, 0003HAUEHHON «7».

3agaya 3. Cuiia TOKa B TOPU30OHTAJIBHO PACIOIOKEHHOM MPOBOJHHUKE JUIMHOM L u maccoit m
paBHa [. Eciu moMecTuTh MPOBOJAHMK B MAarHUTHOE IOJIE, TO NMPHU HEKOTOPOM HAIpaBJICHUHU
BEKTOpa MarHUTHOM MHIYKIIMH, B ClIy4ae KOrJa MHIYKIHMS MarHUTHOIO TMOJS COCTaBUT B, cuiia
TshkecTH OyAer ypaBHOBemieHa cwiod Awmrmepa. Omnpenenute 3HaYeHUE BEIMYUHBL,
o0o3HaueHHON «?». Crenaiite uepTéx K 3a7aude, yKaXHUTE€ HAa YepTeKe HaIpaBlIeHHE TOKa U
HaIlpaBJe€HUE BEKTOpPa MarHUTHOW UH]IyKIIMH, COOTBETCTBYIOLIUE YCIOBUIO 3aJa4UH.

3anmaua 4. [IpoBonHuk jymHOW L, mo koTopomy Teder TOK [ moMemieH B MarHMTHOE TOJIE €
unaykuued B. Ilox geiictBueM cunbl Amnepa Fo oH mepemeniaercst Ha pacctosiHue X, MpU
3TOM Moie coBepuiaet padboty A. (I L B) Onpenenure 3HaueHne BETUYUHBI, 0003HAYEHHON «?».
3amaua 5. IlpoBoanuk nnuHOM L w Maccoiik m, mo xKoTopomy TedeT TOK | momemieH B
MarHuTHOE nojie ¢ uHayknuerdn B. [IpoBogHWK mMoJBeNIeH HA HEBECOMBIX HUTIX. HaTsokeHue
HUTEH paBHO HyI0. OnpeenuTe 3HaUeHNEe BETHYHNHBI, 0003HAYCHHON «7».

IIpakTHyeckas padora Nel0 Pemienne 3anau no reme «Mexanuyeckue KojiedaHus.
Ynpyrue BoJIHbI»

Llens paboThHL: MPUMEHUTH (OPMYNBI Ui HAXOXKICHHS XapaKTEPUCTHK TapMOHHYECKUX
MEXaHUYECKUX  KojieOaHWH, OOBACHATH  KayeCTBEHHbIE  3aJauyd, OCHOBBIBAsCh  Ha
3aKOHOMEPHOCTSIX BOJHOBBIX M KOJIEOATEIbHBIX ABHKCHHMH.
Mertoanueckue yka3zaHus
[TpuBeném oOIIMIA ANTOPUTM PELICHUS pacUETHON 3a1a4u 10 (pU3HKe.

1. TlIpouwnTaiite TeKCcT pu3nyuecKkor pacuETHOM 3amauu.
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2. 3anummre KpaTKo YCJIOBHE U TpeOOBaHME 33aJ1a4M ¢ TOMOUIbIO OOIIETIPUHATHIX YCIOBHBIX

0003HaYCHHIA.

[TpoBepuTh Bee 1 (hPU3NIECKHE BETMYMHBI IPUBEICHBI B CHCTEMY €IUHUII.

4. BBIMOJIHUTH YETKUH, MOHSATHBIA PUCYHOK, HE 3aTPOMOK/IAsl €r0 JIUIITHUMH, HE
MPUHLMIIAAIBHBIMU ACTATSIMU; €CIIN 33J]a4a MOKET ObITh pelieHa 0e3 pUCyHKa, €ro
JIeNaTh He cleAyeT (B HeNsX SKOHOMHUH BPEMEHH).

5. CocraBbTe pusznueckue GopMyJibl, ypaBHEHUS B COOTBETCTBUU C COJICPKAHUEM

pacuéTHOl 3a1auu U €€ TpeOOBaHUIM.

CocTaBbTe palMOHAJIbHBIN IUIAH PEILICHUS 3aJa41

7. TlpogymaiiTe, Kakue JOMOJTHUTENIbHBIE JAHHBIE MOXKHO U3BJI€Yb U3 (HOpMYJI, ypaBHEHHI
JUISL peanu3aliuy TpeOOBaHUM 3a/1auu.

8. IlpousBeaute Bce HEOOXOAUMBIE B JaHHOW 3ajjaue IEHCTBUS C 33JaHHOW MaTeMaTHUECKOM
TOYHOCTBIO.

9. 3anummure MOJIy4EHHBIN OTBET.

[Tpumep pemenus 3aaaun: Berancaure maccy rpysa HoJBEHIEHHOIO Ha MPYKUHE KECTKOCTHIO

250 H/m, ecniu on cosepiuaet 20 konebanuii 3a 16 c.

Pemure cienytouiye 3a1a4m caMOCTOATEIBHO.

1 BapuaHr.

1. Paccuuraiite neproa KojaeOaHU UTJIbl, €CJIA BaJl 3JEKTPUUECKOM IIBEHHON MallluHBI
Bpaiaercs ¢ yactotoit 920 06./MuH. 3a 0AMH 000POT BaJla UIJla COBEPILACT OJHO
BBIHYKJICHHOE KoJieOaHHe.

2.Wrna mBeiHON MAIIMHKK COBEPILACT rapMOHUYECKHE KoJIeOaHus 1o 3akoHy X= 20
sin mtt . OnpeaenuTe aMIuIUTy Ay, Iepruol KoJeOaHusl U 4acToTy.

3.Bbruucnute yacToTy CBOOOIHBIX KOJIEOAHUH Teja Ha MpYKUHE, ecliu Teo Maccoit 200
T. COBEpIaeT KojaeOaHus Ha MPYKUHE , )KECTKOCTh KoTopoii 2 kH/m.

4.Bpluucnure JJIMHY yJIbTPa3ByKOBOI'O T€HEPATOPA B aJJFOMUHUH, €CIIU YacTOTa
yabTpasByKa paBHa 3 M Iy, a ckopocts B amomusmn 5,1 10° m/c

[TpuBeném oOLTMIT ANTOPUTM pEIICHUs KaueCTBEHHOU 3a/1a4uM 10 (pU3MKe

1) IlpouwnTaiiTe TeKCT pU3MUECKON 3a7auu.

2) Ilpoananu3upyi yCJIOBHE 3a/1auH.

3) Breinumm nepeveHs ABIECHUN, 0 KOTOPBIX UJET pedb B 337a4€ U UX B3aUMOCBSI3H.

4) 3anuuim OCHOBHBIE TEOPETHUECKHE MOJIOKEHUS, HEOOXOJUMBIEC Ui PEIIeHUs 3aJauu
(xauecTBEHHAs CTOPOHA 3a/1a4H).

5) Ilpoananu3upyii u caenail CpaBHEHUS XapaKTEPUCTUK SIBICHUM.

6) Cnenali BBIBOJI.

[Tpumep pemenus 3aaaun: OObICHUTE, KTO B MOJIETE MAllleT KPHUIbSIMU Yallle: MyXa Ui Komap?

AHanu3 ycnoBus. KauecTBeHHast CTOpOHa 3a7ja4uu — BO BpeMsl IBUYKEHUSI HACEKOMBbIE

COBEpUIAIOT KoJieOaTeNbHbIE TBUKEHHS KPBUIbSIMH, TEM CAMBIM CO3/1aBasi 3ByKOBYIO BOJIHY. Uem

BBIIIIE€ YaCTOTa KOJIEOAHUM, TEM BBIIIE 3BYK. 3HAUUT, KOMap Yallle MaIleT KPbUIbSIMU.

Pemmre cnenyromye 3a1a4u caMOCTOSTEIBHO.
1 BapuaHr.
5.00bsicHUTE, TOYEMY TIPH MPOBEICHUH BIAKHBIM MAJIBIEM M0 CTEKITY OTy4YaeTcs 3BYK.
6.00BsCHUTE Ha KaKyIO BEJIMYUHY - YaCTOTY WJIM JUIMHY BOJIHBI pEarupyeT 4eJI0BEYeCKOe
yXo.

IpakTnyeckas padora Nell Pemenue 3a1a4 no reme «JIeKTPOMATHUTHBIE KOJI€OAHUSD)
[lenb paboOTHI: 3aKpeNUTh YMEHHUE pellaTh 3a/la4yd Ha BBIYMCIIEHHE UHAYKTHBHOTO, EMKOCTHOTO
COINPOTUBIICHUH, IEHCTBYIOIIETO 3HAUEHUS CHJIbI TOKA U €r0 aMIUTUTYIHOTO 3HAUYEHUSI.

3aganue 1. OTBEThTE HA BOIPOCHI.
1. Kakue koneOaHusi Ha3bIBaOT 3JEKTPOMArHUTHBIMU?
2. Yto HaA3BIBAIOT IEPEMEHHBIM JIEKTPUUECKUM TOKOM?

(98]

N
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N3 kakux 371€MEHTOB COCTOUT KOJIeOaTeNbHbIN KOHTYp?
OT yero 3aBUCHUT NEPUOJ FTEKTPOMATHUTHBIX KOJIeOaHU?
Yemy paBHO EMKOCTHOE COIIPOTUBJICHHE?
Yemy paBHO MHIYKTUBHOE CONPOTUBIIEHUE?
MeTtoanuyeckue ykazaHus
Pemenwne 3a1a4 00 31€KTPOMArHUTHBIX KOJEOAHUAX B KOJIeOATEIbHOM KOHTYPE CBSI3aHO C
HaxXOXXJIEHWEM Tepuojaa (MM COOCTBEHHOW YacTOTHI) KOJIEOAHM KOHTypa C HCIOJIb30BaHUEM
dopmynsl Tomcona. Ilpu pemeHMM HEKOTOPBIX 3a/a4 UCIOJIB3YIOTCS 3aKOHBI COXPAaHEHUsS M
IIPEBpALICHUS SHEPTUU B KOJIEOATEILHOM KOHTYPE.
1) 3anmcats 3a1aHHOE YpaBHEHUE U ypaBHEHHE FAPMOHUYECKUX KojieOaHui B 00I1IeM BUJIE;
2) COIOCTaBUB 3TH YpPaBHEHHUS, ONPEACNIUTh BEIMYMHBI, XapaKTEpU3YIOUIHE KoJeOaHUs
(aMIUIMTYly, 4acTOTy, epuosi, pa3y) U Apyrue BeIUUYHUHBI B COOTBETCTBUH C YCIOBHEM
3a/1a4u;
3) B HEKOTOpBHIX 3ajayax, HAOOOPOT, MO M3BECTHBIM BEIWYMHAM, XapaKTEPHU3YIOLIUM
K0JIe0aTEeNIbHYIO CUCTEMY, CIIEYET 3allucaTh ypaBHEHHE rapMOHUYECKUX KOIeOaHu .
IIpu pemenun 3amau no Tteme «llepeMeHHBIM TOK» cleayeT NOMHUTb, YTO 3TO
BBIHYKJICHHbBIE AJIEKTpUYECKUE KoseOaHus, He0OOXOIUMO YUYUTHIBATH OTJIMYUE JEHCTBYIOIIErO
3HA4YEeHUs CUJIbI TOKA (HANpPsDKEHUS) OT aMIUIUTY/THOTO.
IIpumeps! pemienus 3agay
3anaua 1. 3aps Ha MIacTUHAX KOHJIEHCATOpa KOJeOaTEIbHOTO KOHTYPA U3MEHSIETCS C TeYCHUEM
BpeMeHH t B COOTBETCTBUM ¢ ypaBHeHHUeM (= 50cos 100mt. Hailitu nepuon W 4acToTy
KOJICOAHUH B KOHTYpE, LUKIMYECKYI0 4YacTOTy, aMIUIUTYAy KojieOaHui 3apsjga U aMILITUTyay
Kosie0aHuM CUIIbl TOKa. 3anucaTh ypaBHEeHUE 1= i(t), BbIpaXKaroliee 3aBUCUMOCTb CHJIbl TOKa OT
BPEMEHH.
3anaya 2. VHIYKTUBHOCTH U EMKOCTh KOJIEOATEILHOTO KOHTYpa COOTBETCTBEHHO paBHbI 70 I'H
u 70 Mx®. OmnpenenuTs nepuoj KoinedaHuii B KOHTYpe.
3agaya 3. KakoBO MHAYKTUBHOE CONPOTUBIECHHE MPOBOJAHUKA ¢ MHAYKTUBHOCTHIO 0,05 ['H B
LEMU TEPEMEHHOT0 ToKa ¢ yactotoit 50 ['u?
3agaua 4. KonaeHcatop BKIIOYEH B IENb MNEPEMEHHOrO TOKAa CTAaHAAPTHOM YacCTOTHI.
Hampsokenne B cetn 220 B. Cuia Toka B 1ienu 3toro kosaeHcaropa 2,5 A. KakoBa éMkocTh
KOHJIeHcaTopa?
3ananue 2. Pemmnre KOIMYECTBEHHBIE 3aJaUH.
3anava 1. KoneOaTenbHbIl KOHTYp COCTOMT U3 KaTYIIKU MHAYKTUBHOCThIO L W KoHIeHcaTopa
emkocteio C. Ilepuon konebGanuii B KoHType paBeH T, yactoTta xonebanuii v. MakcumanbHbIe
3HA4YEHMs CHJIbI TOKa B LIETIM, HANPSDKEHUS U 3apsja Ha KOHJEHCAaTOpe paBHbI COOTBETCTBEHHO
Im, Un U qm . MakcuMalibHbIE 3HAUEHUS SHEPTUU HIEKTPUYECKOTO U MAarHUTHOTO TIOJIS1 PaBHBI
Wem 1 Wpp. Onipegennurte 3Ha4eHUS BETUYHHBI, 0003HAYEHHOHN « 7).
3amaua 2. YpaBHEHHE 3aBHCHMOCTH 3apsia Ha OOKJIaJKaxX KOHJEHcaTopa KoyebaTeabHOro
KOHTYpa OT BPEMEHH UMEET BUA: q = qmCOS(®ot); A€ ( - 3apsA7 B MOMEHT BPEMEHU t, (m -
MaKCUMaJbHBIN 3apsia, o - UUKIMYEcKas yacTtoTa KojeOaHuil. MakcuManbHas cuja TOKa B
nenu I, mepuon xonebannii T, 3aBUCUMOCTH CHUJTBI TOKA B KOHTYPE OT BPEMEHH OMHUCHIBAETCS
ypaBHeHreM I(t). Onpenenute 3Ha4eHUs] BEIUYHH, 0003HAYEHHBIX «7».
3agayva 3. Ha pesuctop conpoTuBiieHHEM R mogaHo mepeMEeHHOE HANPSKEHHUE, N3MEHSIONIEECS C
TedyeHneM BpemeHHu no 3akoHy U=U(t). Onpenenure AeicTByOIME 3HAYEHUs HANPSDKEHUS U
CHWJIBI TOKA, a TAK)KE 3HAU€HHUE MTHOBEHHOW MOIIIHOCTH B MOMEHT BPEMEHHU t.
3amaua 4. KoneOaTenbHbIE KOHTYp COCTOMT M3 KOHJEHcaropa eMKocTbio C W KaTymKu
WHIYKTUBHOCTBIO L , yacToTa NEpeMEHHOro TOKA B LIEMH (0. AKTUBHOE COIIPOTHUBIICHUE B LIETIN
R , unnyxktuBHoe Xi, émkoctHOoe Xc, MojgHoe Z. MakcuMmanbHOE 3HAYEHUE CWIBI TOKA Iy,
HanpsokeHuss Uy, pe3oHaHCHas 4acToTa o, OmpenenuTe 3HaYEHUS BEJIMYUH, 0003HAYECHHBIX
«M.

A

36



IIpakTuyeckasi padora Nel2 Pemenue 3aga4 nmo reme «J1eKTPOMArHUTHBIE BOJIHbD)
[lenp paGoTHI: 3aKpeNuUTh yMEHUE NPUMEHATH (Qopmyisl TOMCOHA M AMWHBI BOJHBI TMPHU
peIIeHNH 3a1ad.
3apanue 1. OTBEeThTE HA BOPOCHI.

1. Yro mpencraBisieT coOOH JIEKTPOMarHuTHOE 1oJie?

2. Yto Takoe 37eKTpOMarHuTHas BOJIHA?

3. Yemy paBHa JJTMHA JIEKTPOMATHUTHOMN BOJIHBI?

4. Yemy paBHaA CKOPOCTh PACIIPOCTPAHEHUS JIEKTPOMATHUTHOW BOJIHBI?

IIpumeps! pemienus 3agay
3amaga 1. OmpepenuTe 4acTOTy U AJMHY BOJHBI pPaguolepeaTylKa, €CIU TMEePUOJl €ro
JIEKTPHYECKUX Konebannii pasen 10° c.
3amaua 2. OnpenenuTh 3JIEKTPOEMKOCTh KOHJIEHCATOpPA, BKIIOUEHHOIO B KoJeOaTelbHbIN
KOHTYp, MHIYKTHBHOCTH KoTOoporo 1,5 MI'H, ecmu OH W3Iy4aeT SJIEKTPOMArHUTHBIC BOJIHEI
muHoH 500 M.
3amaga 3. Cuna TOoKa B OTKPBITOM KOJE€OATEIbHOM KOHTYpPE H3MEHSETCS B 3aBUCUMOCTU OT
BpeMeHH 110 3akoHy: i=0,1cos 6 - 10°7t. Haiitu QIuHy n3aydaeMoil BOTHEL
3ananue 2. Pemmrte KOMMYECTBEHHBIC 3aJaUH.
3amaga 1. B upeanbHOM Kose0aTeIbHOM KOHTYpE MPOMCXOJAAT CBOOOJHBIE 3JIEKTPUUYECKUE
KoieOaHusi ¢ aMIUIMTYIOW cuibl Toka ly, 3apsima qy, HampsbkeHuss Ha koHuaeHcatope U,. B
paccMaTpuBaeMbli MOMEHT BpPEMEHHM CHJIa TOKa B KOHType [, 3apsn koHmeHcaropa (,
HanpspkeHue Ha koHaeHcatope U. PaccunraiiTe 3HaueHHs BETUYMH, 0003HAYEHHBIX «?7».
3amaua 2. KoneOaTenpHBIE KOHTYP COCTOMT M3 KOHJEHcaropa eMKocThio C U KaTylmku
WHAYKTUBHOCTRIO L. Yacrora koneGanuit v, mepuoa T, aivMHa wW3aydyaeMOd BOJHBI  A.
Ornpenenure 3HaYCHUS BEIUYUHBI, 0003HAUYEHHON «?».
3amaya 3. J{ns HAcTpOWKM [ETEKTOPHOTO paJMONpUEMHUKA Ha ONPEICNIEHHYIO BOJHY, Kak
NpaBUIO, HU3MEHSIOT EMKOCTh KOHJEHCAaTopa B Koje0aTeNTbHOM KOHTYpe, IOBOpaduBas
IUTACTHUHBI KOHJEHCATOpa OTHOCUTENBHO Apyr apyra. Ilpu mpuéMe pagnoBOIHBI ATUHOM BOJIHBI
A €MKOCTh KOHJIEHCATOpa B KOHType coctaBisieT C, MHAYKTUBHOCTh Karymku L. Onpexnenure
3HaYeHHE BETMYMHBI, 0003HAUECHHOU «?».
3amaua 4. PaamocurHan, MyIIEHHBIM Ha pAacCTOSHME S; BEpHYJCS 4epe3 BpeMs tj, a
pasroCcUTHaj MyIIEHHBIM Ha paccTosHUuE S, BepHyJcs 4yepes Bpems tp. Ompenennure 3HaUeHHE
BEJIMYHHBI, 0003HAYEHHOH «?7».

JlabopaTopHasi pa6ota Ne§ M3mepeHue 1JIMHBI CBETOBOM BOJIHBI
Lenb: 3KCIIEPUMEHTAIBHO W3MEPUTH JUIMHY CBETOBOW BOJHBI Ui KPACHOTO M (PHUOJETOBOTO
y4acTKa CIeKTpa.
Oo6opynoBanue: nudpakuuoHHas pemerka ¢ mepuogom 0,01 MM, mraTtuB, JHHEHKa ¢
JepKaTeeM JJs PelIeTKH M YEepHBIM JKPaHOM CO WIENbI0 TOCPEAMHEe, KOTOPBI MOKEeT
nepeMeIaThCst BIOIb JIMHEHKH, UCTOYHUK CBETA.
Xom paboThI:
1. Cobepute OSKCIEPHUMEHTAIBHYIO YCTaHOBKY. PaccmarpuBas 1Imenb B DKpaHE CKBO3b

TUGPaKIIMOHHYIO PEIIETKY, HaOmonalTe AU(QpakiIMOHHbIE CIEKTPhl. Y CTAHOBUTE PEIIETKY

B JIEpIKaTelle TaK, YTOOBI MOJIOCH CIIEKTPa PACIIONaraIich NapalieNIbHO MIKale KpaHa.

Maxcumym ceera -

Pewerxka

JKpam




Puc. 17

2. CpenaiiTe ONBIT U HEOOXOIMUMbIEC U3MEPEHHUS:
a) l3mepbTe paccTosHUE a - paCCTOSIHUE OT PELETKU A0 IKpaHa.
0) Usmepsbre pacctosiHue b 10 (hHUOIETOBOTO Kpasi CIEKTpa CHpaBa MM cleBa OT LEHTpa
LIEJIU B DKpaHe.
3. Cpenaiite pacy€Thl:
a) BBIYHCIINATE JUTMHBI BOJIH (PUOJIETOBOTO U KPACHOTO CBETA 10 hopMyJie:

_db

" ka’
r7ieA- JUIMHa CBETOBOW BOJIHBI; k— HOMep MakcumyMa;d - nepuos AupakiMOHHON PEHIETKH.
/1(1)14011 = M
Agpac =M.

06) CpaBHHTE TMOJEUEHHBIE pe3yibTaThl C TAOJUYHBIMU JAHHBIMU JUIS JJIMH  BOJIH
(MOTETOBOTO M KPACHOTO CBETA.
4. Pe3ynbraThl U3BMEPEHUN U BBIYMCIICHUH 3aMTUIITUTE B TAOJIUILY:

mﬂl';lz:mﬂ d, m K a,Mm b, M AM
3

dunoneToBLIN 10 1

KpacHsb1i1 10” |

5. CpnenaiiTe BBIBOJ O IPOJICTIaHHOM padoTe.

6. JaiiTe OTBET Ha BOIPOC: Ye€M OTIMYAETCS NU(PAKIIMOHHBIN CIIEKTP OT AUCIIEPCUOHHOTO?
IIpakTnyeckas padora Nel3 Pemenue 3anxa4 no reme «IlIpupona csera. BosiHoBbIe

CBOIiCTBa CBEeTa»

3aganue. Pemure 3anauu.

1 Paznosxenue 6enoro cBeTa B CHEKTP MPHU MPOXOKIACHUHU Yepe3 MPU3My 00yCIOBICHO

A npenominienueM ceeta b oTpakenuem cBera B mosnspusanueit cBera

2 3enéHas TpaBa 00JIaJJaeT CIIOCOOHOCTHIO

A mornomiats Jiyuu 3e1€Horo nuBeta b orpaxkars Jyuu 3e1€HOro 1sera B otpaxkars myun Bcex

LIBETOB

3 Hano>xeHne KOrepeHTHBIX BOJIH Ha3bIBAOT

A mucnepcueit b unrepdepenuueii B qudpakuumeit

4 B ciiydae KakuX BOJIH HEBO3MOXkHA HHTepdepeHIus?

A ceroBbix b 3BykoBbIX B anextpomarautHeix I’ cpenn orBeToB ABB HeT mpaBuiibHOTO

5 losiBnenue panyru Ha HeOe 0OBsCHAETCS

A unTepdepennueii ceera b mudpakuueit ceera B pa3nuuHOI MpenoMIIsieMOCThIO Tydei

pa3HOro LBETa

6 SIBiieHNE NOISPU3ALMH CBOWCTBEHHO

A n106bIM BontHaM b Tonbko monepeyHsIM BoJIHAaM B TOJIBKO MPOI0NIBHBIM BOJTHAM

7 3aBUCUMOCTb IIOKa3aTelsl IPEJIOMIICHNS CBETA B JAHHOM CpeJIe OT JJIMHBI BOJIHBI Ha3bIBAETCS

A unrtepdepennueii ceera b nmudpakmueit ceera B gucnepcueit ceeta

8 bemnbie mpeaMeThl 001a/1af0T CITIOCOOHOCTHIO

A mornoniats JIydd Bcex LIBETOB b oTpaxkaTs Jiyuu Bcex LIBETOB B mpomyckars ydu TOTO WiIn

MHOTO 1LIBETa

9 Orubanue BoJIHAaMU MPENATCTBUN, CPABHUMBIX IO pa3Mepam ¢ JUIMHOM BOJHBI, HA3bIBAIOT

A unteppepeniueit b qudpaxnueit B nonspuzanueit

10 UnaTepdepenuio cBeTa OT IBYX JaMIl HaKaJIMBaHUS HAOI0IaTh HEllb3sl, TaK KaK CBETOBHIE

BOJIHBI, U3JTy4aeMble MU
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A Hemnonsipu3oBanbl b HEKorepeHTHB B crnuikoM Manoil HHTEeHCUBHOCTH

11 [IBeTHas okpacka pa3IMYHBIX TOHKHX TUIEHOK OOBSCHSAETCS

A Tonbko nudpaximeii ceeta b Tonbko nHTEpdepenuneii ceera B nnTepdepenuueii n
mudpakiueil ceera

10ann

12 Ionsipuszanueii cBeTa Ha3bIBAIOT POLIECC

A u3MeHeHue HalpaBieHUs cBeTa b M3MeHeHue MHTEHCUBHOCTH CBETa

B opuenraiuu xonebaHuii BEKTOpa HaNPsHKEHHOCTH CBETOBOU BOJHBI B ONPEACIEHHOM
HallpaBJICHUN

13 3agaua

Cser ¢ anuHoi BoHbl S00HM MajaeT Ha AUPPAKIUOHHYIO pelI€TKy ¢ nepuoaoM 2Mkm. Haiitu
HauOOJBIINN TOPSIIOK MAKCUMYyMa.

14 3agaga

JlinHa BOJIHBI JKENTHIX JTyuyel B BakyyMe paBHa 580HM. KakoBa ayiMHa BOJIHBI 9TUX JIy4€il B
BOJI€, €CJIM MTOKA3aTelIb MPEJIOMJICHHS BOAbI paBeH n=1,33?

15 3agaua

B HEKOTOPYIO TOUKY POCTPAHCTBA MPUXOAAT BOJIHBI JiuuHOM 700HM. PazHOCTB X012 BOJIH
paBHa 3,5MkM. YcuiieHue win ocinabiaeHue ceera OyaeT HaOmo1aThCsl B JAaHHOM Touke?

16 3agauga

VY nuppakiMoOHHOHN peImETKN MAaKCUMYM BTOPOTO MOPsAKa Ul CBeTa ¢ AIMHOM BOIHBI 400HM
HaOIroaeTCs o1 yIiioM, iist kotoporo — Sing=0,04. Halitu nepuon 3Toit pemérku. d="?

17 3agaga
KakoBa mmpuna Bcero crekTpa BTOpOro nopsijka , HoJlydeHHOM Ha 3KpaHe, OTCTOSILEM Ha 2M
oT T PaKIMOHHON peméTky, Ha KoTopoi HaHeceHbl S00 mTpruxoB Ha IMM? J{nuHbBI BOJH cBeTa
ot 0,4MkM 110 0,8MKM.
18 3agauga
KaxoBa jjinHa CBETOBBIX BOJIH B BAKyyMe€, €CJIM B CTEKJIE JUITMHA BOJIH 680HM, a moKazaresb
MpEJIOMIIEHUA CTEeKJa paBeH n=1,5?
19 3agaua
Yro Oynet HaOMIOAATHCS —yCHUIICHUE WITH OCTA0JICHHE CBETa — B TOUKE CXOXKICHUS ABYX
CBETOBBIX BOJIH C JJIMHOM BOJHBI 600HM, €CM pa3HOCTh X0/1a BOJIH COCTaBISIET 1,5MKkM ?
20 3agaga
CKOIBKO IITPUXOB Ha 1MM COAEpKUT AudpakiinoHHas peni€Tka , €CId Ha YKpaHe, OTCTOSIIEM
OT pemETKA Ha 1M, pacCTOSIHUE MEXKy CIIEKTpaMu TIEPBOTO MOPsAIKa paBHO 7,06CM, a IyTMHA
CBETOBBIX BOJH paBHa 0,38MkM?
IIpakTuyeckas pabora Nel4 Pemenue 3aga4 no reme «J1eMeHTbl KBAHTOBOMH (PM3MKN»
[lenp paboOTHI: 3aKpeNUTh YMEHHE NPUMEHATH (HOpMyly KpacHOW rpaHuibl ¢oTtoddderra u
ypaBHEHUE DWHIITENHA PU PEIICHUH 3a]1a4.
MeToanueckue yKazaHust
[Ipu pemennn 3a1a4 HEOOXOIUMO:
1) MOMHUTH O B3aUMOCBSI3U MEKy BOJTHOBBIMU U KBAHTOBBIMHU XapaKTEPUCTUKAMU YaCTHIL,
2) 3HaTh, UTO B3aMMOJICUCTBUE (DOTOHOB C BEIIECCTBOM IMOJIUMHSAETCS 3aKOHAM COXpaHEHUS
SHEPTUU U UMITyJIbca. Y paBHEHUE DUHIITEHHA SBISETCA CIEACTBUEM 3aKOHA COXPaHEHUS
SHEPTHUH.

IIpumeps! pemieHus 3agay
3amaua 1. OmpenenuTe KPacHOBOJHOBYIO rpaHuIly ¢otodddexra mist HaTpus, ecau pabdota
BBIXOJIa 3JIEKTpOHa U3 Gorokarona A=2,3 3B.
3amaua 2. PaboTta BeIXoAa 3JEKTPOHOB U3 TUIACTHHBI Ayx=0,3 3B. Onpenenutsb, mponu3ouaeT au
BHeITHUH PoToddexT, ecnu Ha MIaCTUHY MalaeT CBET ¢ YacTOTOU V;=8- 10 T'u, vp=3- 10' I'mo.
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Bamaya 3. Ilpum oGmydennn QorodmeMenta cBeroM ¢ uactoroir 1,6:10° T'm oroTox
mpekpaiaeTcst nmpHu 3anepkuparomeM HamnpsokeHun U=4,1 B. Onpenenuts A- paboTy BbIXona
AJIEKTPOHA C TIOBEPXHOCTH (POTOKATO/IA, A- KpacHYIo rpaHuIly potodrddexra.

3ananue 2. Pemnre KoJim4yecTBEHHbIE 3a1a4H.

3amava 1. [lyimHa BONHBI cBEeTa A, YacTora Vv, Macca OToHA my, UMITyJIbCc Py, sHEeprus Er.
Onpenenure 3HaYCHUE BEINYNH, 0003HAYCHHBIX «7).

3anaya 2. PaboTa BbIXOJ]a IEKTPOHOB C IMOBEPXHOCTU MeTajlla paBHa A, Meramn obiydaercs
CBETOM C JUIMHOM BOJNHBI A # 4acTOTOM V. CKOPOCTh 3JEKTPOHOB BHIOMTHIX C TTOBEPXHOCTHU
metayia 9. KpacHas rpanuna A OnpenenuTe 3HaUCHUE BEJIMYUH, 0003HAYCHHBIX «?%.

3amaya 3. 3amepkuBaoIas pPa3HOCTh MOTEHIMANOB B ombiTe 1Mo (orodddexty pasna Us,.
Ckopocth (poToanexkTpoHoB v, sHeprus - E. Omnpenenure 3HaYCHUE BEIMYUH, 0003HAYCHHBIX
«M.

3anmava 4. Pabora BeIX0J1a 3JICKTPOHOB C TMOBEPXHOCTH METaia Aj, 3aJIep)KUBAOIAs Pa3HOCTh
noteHnuanoB U,, yacToTa majaromiero ceera v, macca GoroHoB my. Onpenenure 3HAYCHHE
BEJIMYMH, 0003HAYCHHBIX «?».

3anmaga 5. [Ipu TOpMOKEHUU SJIEKTPOHOB, MPOXOSAIIMX PA3HOCTh MOTeHIMAnoB U_oOpasyercs
PCHTTEHOBCKOE M3JIYyYCHHE C YaCTOTOM V, M JUTMHOW BOJHBI A. OnpeneanTe 3HaueHUEe BEIMYHH,
0003HaUYEHHBIX «7».
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2.2 Matepuaisl 1Jis1 IPOMEXYTOYHON aTTeCTalluu

2.2.1 ®opMa NpOMEXKYTOUYHOM aTTECTALIMM YKa3bIBAETCS B COOTBETCTBMM ¢ YII KOHKpeTHOI
[MIICC3. ®opmy npoBeneHus: quQGepeHIIMPOBAHHOTO 3a4eTa, IK3aMEeHa MPETOAaBaTeIH
OTPEACNAIOT CaMOCTOSATENbHO B  COOTBeTCTBUM ¢ [lonmoxeHumem o ¢opmax,
NEPUOAUYHOCTH U MOPSAJKE TEKYLIEro KOHTPOJIS YCIEBAaEMOCTU U IPOMEKYTOUHOU
arrectauuu 1o nporpammam CIIO.

2.2.2  KOC mpoMexyTOYHOM aTTecTaluu 2 ceMecTpa B popMe IK3aMeH BKIIFOYAIOT:

2.2.2.1. IlepeueHp BOIPOCOB:

1. Mexanuueckoe nBrkeHue u ero Buabl. Cucrema otcuéra. CKOpOCTb.
VYckopenue. [IpsMonnHeiiHOe paBHOYCKOPEHHOE JIBHXKCHHE.
Ilepsriii 3axkoH Hbrotona. Muepuuanbable cucreMbl orcuéra. Cuna. Bropoii 3akoH
Hprorona. Tperuii 3akon HerotoHa.
Nmmynbe Tena. 3akoH COXpaHEHUs UMITYJIbCA.
Cunel Tpenust ckonbkenus. Cunna ynpyroctu. 3akoH ['yka.
3aKOH BCEMUPHOIO TAroTeHus. Cuiia TSKECTH.
Mexannueckass 3Heprus. KnHeTnueckas M INOTEHLIMAJIbHAs SHEPIUsA. 3aKOH
COXPAHEHUS MEXaHUYECKOU IHEPIHH.
7. CBoboHbIE MEXaHUUYECKUE konebanus.  [IpeBpaiueHue sHepruu pu
MEXaHUYECKHUX KOJCOaHUSX.

8. OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETHUECKON Teopun. VneanbHelil raz. OcHOBHOE
YpaBHEHHE MOJEKYJSPHO-KMHETHUECKOW TEOpPUU HJI€ANbHOro rasa (6e3 BhIBOJA).

9. YpaBHeHue cocTosHUA uAealpHOro rasza (ypaBHeHue MeHzeneeBa —
Knaneiipona). M3omnpouecchl.

10. Temmeparypa u ee u3mepeHnue. AOCONIOTHAS TeMIlepaTypa Kak Mepa CpeaHei
KMHETUYECKOW PHEPIHH TEIJIOBOTO JIBM)KEHUS YaCTHI] BEIIECTBA.

11. PabGoras TEPMOJIMHAMUKE. BuyTpeHHsst sHeprus. [TepBrrit 3aKOH
TEPMOJUHAMUKH.

12.  Temnnossie neuratenu. KIIJ[ termmoBoro npurarens. TeruioBble ABUTATENIM U OXpaHA
OKpPY’KaroIlle Cpeibl.

13. Hcnapenue u KoHAeHcauus. BiaxHocTs BO3ayXa.

14. Kpucramnnueckue u amop(Hble Tena. YIpyrue u miacTuueckue aedopManuu
TBEPIBIX TEIL.

15. BsaumopeiictBue 3apsokeHHbIX Tell. 3akoH KyiioHa. 3akoH coxpaHEHHs
ANEKTPUYECKOTO 3apsija.

16. KonaeHcatopbl. ODJIEKTPOEMKOCTh KOHIEHCATOpA. OHEPrusi 3apsyKEHHOTO
KOHJIEHCaTopa.

17. Onextpuueckuii TOK. 3akoH Owma nna ydactka 1end. ConpoTHBIICHUE.
[TocnenoBarenbHOE M NapaUIEIbHOE COETUHEHNE TIPOBOIHUKOB.
18. PaGoTra u MOIITHOCTH B IIETH OCTOSTHHOTO TOKAa. 3akoH [[xoyms — Jlena.
19.  Onexrpoasmxymas cuwia. 3akoH OMa [ TOJTHOW LIETIH.
20. MarnutHoe mnone. JleiicTBME MAarHUTHOrO MOJSI Ha JJIEKTPUUYECKHM 3apsii u
OMBITHI, TOJATBEPKAAIOIINE 3TO AeiCTBUE. MarHUTHas WHIyKLIHS.

21. SIBneHue ANEKTPOMArHUTHOM MHAYKLIMU. 3aKOH JIEKTPOMArHUTHOM MHAYKIIHH.
MarnuTHas UHAYKIMSL.

22.  CBoOomHBIC 3JEKTPOMArHUTHBIE KoseOanus. KosebaTenbHbIi KOHTYD.
[IpeBpaieHne 3HEPrun Npu SIEKTPOMATHUTHBIX KOJICOaHHSIX.

23. DeKTpOMarHUTHBIE BOJHBI. BOTHOBBIE CBOMCTBA CBETA.

24. PaznuyHble BUABI AJIEKTPOMArHUTHBIX M3IYYEHUH W HX MPAKTHUYECKOE

N
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MIpUMEHEHHE.

25. KsanrtoBeie moctynaTel bopa. Mcmyckanue W TMOTJIOLIEHHE CBETa aTOMaMH.
CrexTpsl.

26. KsanroBsie cBoiicTBa cBera. SIBinenue Gorodaddexra.

27.  Omsitel Pe3epdopaa o paccesnuio anbda-dactuil. SaepHas Moenas aTroma.

28. PamgmoakTuBHOCTH. Bwuabpl pagHMOaKTUBHBIX M3IYYEHHH U METOIAbl HX
pEruCTpaluu.

29. CocraB sapa atoMa. JHeprus cBsi3u siapa aroma. Llennas snepHas peakius.
TepMosiiepHbIe peaKIIiH.

30. Conneuynas cucrtemMa. 3BE3ABI W HCTOYHUKM HMX OHEpruu. [l ajakTuka.

2.2.2.2 YcnoBus BBINOTHEHUS 3a1aHusI Ha 3a4eTe/ nuddepeHITMPOBAaHHOM 3a4eTe /IK3aMeHeE:

1. MHCTpyKLIKSA IO BBIIIOJIHEHUIO

VY CTHBIN 3K3aMeH IMPOBOAUTCA 110 6I/IJ'ICTaM, Ka)KI[BIﬁ M3 KOTOPBIX COACPIKHUT JIBa TCOPECTUICCKUX

BOIIPOCA M OJIHO MpaKTHYecKoe 3afanue. [lepBrolii 1 BTOpoii Bompockl B Omierax

IMPOBCPAIOT OCBOCHUC yJaluMucs 3HAHWM O (bYH,Z[aMCHTaJ'IBHBIX (bHSPI‘IeCKI/IX 3aKOHax
W IpUHIMIIAX, Han0oJIee BasKHBIX OTKPBITUAX B o0actu (bH3PIKH 1 MCTOAAaX HAYYHOI'O IMO3HAHUA

npupobl. [IpakTuueckue 3aganus MpeacTaBisoT co00i 3a1aui.
2. Bpewmsi BbINIOJIHEHUS

I[J'IH IIOATOTOBKH OTBETA HA BOIIPOCHI ounera YY4aCTHHUKY 3K3aMCHa IIPEAO0CTABIISICTCA 60 MHUHYT.

3. Ucnons3zyemoe o0opyaoBaHue, JuTepaTypa.

[Tpu nmpoBeieHUU YCTHOTO 3K3aMeHa 10 (pU3HUKe 00y4YaronuMCcs MPeAoCTaBIseTCs IPaBo
UCIIONIb30BATh IPU HEOOXOIMMOCTH: CIPABOYHBIC TAOIHIIBI (PU3NICCKUX BEITUYHH, TUTAKATHl H
TaOJIMLBI JJIs1 OTBETOB HAa TEOPETUUECKHE BOIPOCHI, HEMPOIPaMMUPYEMBIi KabKYISATOP IS

BBIUMCJICHUH [P PEIIICHUN 33]1a4.

1.OcHoBHas nuTepaTypa:

Msikumes .51, @usnka. 10 ki1.: yued. ans o0mieo0pa3oBar. opranu3aiuii: 0a30BbIi 1
yriyonennsiii ypoBau / I'.5I Mskume, b.b.byxosues, H.H.Corckwuii; mox pex.
H.A.ITapdentrenoii. — M.: [Ipocemenue, 2022. - 432 c.: ui. - (Kimaccuueckuit Kypc)
Msikumies I'.51. ®usuka. 11 ki.: yueb. 11t o6meo0pa3oBart. opraHu3auii: 6a30BbIA U
yrayoneHssiii yposuu / I'. Sl Mskumes, b.b.byxosues, B.M.UYapyrus; noj pex.
H.A.ITapdentbeBoii. — M.: [IpocBemenue, 2022. - 432 c.: mi. - (Kmaccuaeckuit kypc)
2.JlononHUTENBHAS TUTEPATYPA:

Knanos JI.C. ®usnka a1 CpeHUX CIIeNUANbHBIX 3aBeaeHuid: yueonuk/. JI.C. XXnanos, I'. JI.

Knanos — M.: Anbesiace, 2017, 572 c.
4. Kputepuu OLICHKH:

[TonHbIi1 TpaBUIBHBINA OTBET HA KaX/IbIi TEOPETUYECKUI BONPOC OLIEHUBAETCSI MAKCUMAJIbHO O

NNCPBUYHBIMUA 63.J'IJ'IaMI/I; BCPHOC BLIINTOJIHCHUC IIPAKTUYCCKOT'O 3a/IaHUA — 3 IMNCPBUIHBIMU

Oamamu.
Huxe npexncraBneHsl 0OOOLIEHHBIE KPUTEPUM OLEHUBAHUS OTBETAa Ha
TEOPETUYECKUI BONPOC.

Kpurepun oneHrBaHus OTBETA Ha BOIPOC basibl
B OTBETE 11  BCEX KOHTPOJIIMPYEMBIX  JJEMEHTOB  COACPKAHUSA 6
IIPEJICTABIICH MOJIHBIN U IPABWIBHBII OTBET

B otBere 1 BCEX KOHTPOJIIMPYEMBIX DJIEMEHTOB COIAECPKAHUS MPEICTABICH 5
IIPABWIBHBIN OTBET, HO JUJIS OJTHOTO M3 HUX HE OCBEILEHBI CTPYKTYPHBIE 3JIEMEHTHI,
OTHOCSIIIMECS] K He00s3aTebHBIM pPe3yJIbTaTaM 00ydeHUsI

B otBere 1 BCEX KOHTPOJIIMPYEMBIX 3JIEMEHTOB COIAEPXKAHUS NPEICTABICH 4

MPABWIBHBIN OTBET, HO JUIS IBYX-TPEX U3 HUX HE OCBELIEHBI CTPYKTYPHBIC
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JJIEMEHTBI, OTHOCSIIMECS K HE00s3aTeNIbHBIM pe3ysbTaTaM 00yueHHs

B otBeTe AJIs1 BCEX KOHTPOJIHMPYEMBIX 3JIEMCHTOB COACPKAHUA OCBCUICHBI TOJIBKO
CTPYKTYPHBIC DJICMCHTLI, OTHOCAIIUCCA K 00s13aTEILHBIM pe3yjibTaTaM 06yquH;1

B oTBeTe onucaHbl CTPYKTYpHbIE 3JIEMEHTBI, OTHOCALINECS K 005132~ TEIbHBIM
pe3yibTataM OO0yYeHHs, TOJBKO ISl IBYX KOHTPOJIHPYEMBIX 3JIEMEHTOB
CoJlepKaHus

B otBeTe onucaHbl CTPYKTYPHBIC 3JIEMCHTBI, OTHOCAIIUECCA K 00s13a- TEIIbHBIM
pe3yJibTaTaM OGy‘IGHI/ISI, TOJIBKO JIs1 OJHOI'O KOHTPOJIMPYEMOI'0 3JICMCHTA
COACPIKAHUA

Bce cmywam pemieHusi, KOTOpbIe HE COOTBETCTBYIOT BBIIICYKa3aHHBIM
KPUTEPHSIM BBICTABJICHUS OLIEHOK B 1—6 OayioB

OtBer Ha NPAKTHYCCKOC 3aJdaHUC OLCHUBACTCA HA OCHOBC 0606H_IéHHBIX KPpHUTCPUCB

OLICHKH BBIIIOJHCHHA 3aJIaHUsA, KOTOPLIC MPHUBCICHBI HUIKC.

Kputepun oneHMBaHus BBIIOJHEHUS 3a1aHUS banist

1. IlpuBeneHo TmoNHOE NpPAaBWIBHOE peUIeHHE, BKIIOYaollee cieaymoomue | 3
JJIEMEHTHI:

2. ONHKCaHO KPaTKOE YCIOBHE 3aJauyM, yKa3aHbl 3aKOHBI U (OPMYJIbl, OPUMEHEHUE
KOTOPBIX HEOOXOAMMO JUIsS PELICHHUs 3a/1a4i BBIOpaHHBIM CIIOCOOOM;

3. IOJIy4eH IMPaBUJIBHBI YHCIOBOM OTBET C YKa3aHUEM €IWHHUL HU3MEPEHUS
(bu3n4ecKoil BeTMUNHbI

B IIPOLIECCE OTBETA SK3aMEHYEMbIH I€MOHCTpUPYET NOHUMaHUE (PU3HUYECKUX

IIPOLIECCOB WJIN SIBJICHUM, ONIMCAHHBIX B YCIOBUHU 3a/1a4

[IpencraBieHo MpaBUIBLHOE pEIICHHE, HO JOMyIIeHa OImuOKa, KoTopas 2

IIpUBEJIa K HEBEPHOMY YHMCIOBOMY OTBETY:

B MaTeMaTU4YeCKuX Mpeodpa3oBanusx, MJIN

B MaTemMaTu4eckux pacuérax, NJIN

B nepeBoJie eauHull pusnyeckor Benmnunubl B CU

[IpencraBneHbl BepHOE OMMCAHKUE YCIOBUS, (POPMYIIBI U 3aKOHBI, HEOOXOouMbIe s | |

pelleHus 3a/1a4k, HO B HUX JOIYyIIEHbl OLIMOKH, XOTSI B IIPOLIECCE OTBETA

9K3aMEHYeMbIH JeMOHCTPUPYET MOHUMaHHE GU3NUYECKUX SIBICHUI U MPOLIECCOB,

ONMCHIBAEMBIX B 33/1a4e

Bce ciyuyam pemeHus, KOTOpbIE HE COOTBETCTBYIOT BBIIICYKAa3aHHBIM 0

KpUTEpUSM BBICTaBJICHHMsI OLIEHOK B 1-3 Oaia

MakcumanbHBIA MEPBUYHBIN 0aJ1 3a BBINOJHEHUE dK3aMEHAIIMOHHON paboThI — 15.

[TepeBo1 mepBUYHBIX OAJIIOB, TOJYYEHHBIX YYACTHHKOM JK3aMEHA 32 BBITIOJHEHUE BCEX
3aaHuil Onsera, B MATHOAIUIHLHYIO CUCTEMY OIICHKH OCYIIECTBIISIETCS ¢ YUETOM MPUBEAEHHON

HUKE IIKaJIbI IepeBo/Ia.
[IIkana nepeBoja MEpBUYHBIX 0AIOB B MATHOATIIBHYIO OTMETKY

OTMEeTKA 110 MITUOAITEHON «2» «3» «“4» «5»
JInanazoH nenBuYHbIX 0amnnorl (04 5-7 811 12—-15
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