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1. Tlacmopt oHIa OIIEHOYHBIX CPEICTB
1.1 O61ume mooxeHus

®onx oreHouHbIX cpeAcTB (manee — POC) mpeaHazHayeH I KOHTPOJS W OIEHKH OOpa30BaTelbHBIX
TOCTIDKEHHUH, 00ydJaronmxcsi O4YHOM U 3a0uHOW (hopM 0OyueHHs, OCBaMBAIOIIUMX pabodyl0 HporpaMmy
aucuummabl 11/].03 dusuka.

®OC BrIIOYAET KOHTPOJBHBIE MaTepuaabl JJIsi MPOBEACHUS TEKYIIETO KOHTPOJIS YCIEBAaEMOCTH,
MMPOMEXKYTOYHOU aTTeCTaluu B (popme sK3amMeHa.

Kontpoinb 1 oneHka pe3yiabTaTOB OCBOCHHMS THUCLUUILIMHBI OCYHIECTBIISETCS MPEMNoJiaBaTesieM B IMpOIecce
00ydYeHHsI, TEKYIIETO KOHTPOJIS YCTIEBAEMOCTH M TIPOMEKYTOUYHOM aTTeCTAIHH.

Pe3ynbpTaThl 00yueHus

[IpeameTHbIE:

I11 chopmMupOBaHHOCTH NPEACTABICHUN O POJIM U MecTe (PU3UKU B COBPEMEHHON HAy4HOW KapTHHE MHUPA;
MOHMMaHHUEe (U3NYECKOH CYIIHOCTH HalOitoaeMbIX BO BceeneHHOMN siBieHMI; MOHMMaHUE posiud (U3UKHU B
(dbopMHpOBaHUHU KPYro3opa U (yHKIIMOHAJILHONW I'PaMOTHOCTH YeJIOBeKa Ul PeLIeHHs NPaKTUYECKUX 3a/1a4;

112 BIaJ€HHUC OCHOBOIIOJIararoimmumMunu (1)I/I3I/I'-IGCKI/IMI/I INOHATHUAMH, 3aKOHOMCPHOCTSAMHU, 3aKOHaAMU U
TCOpHUAMU; YBEPCHHOC MOJIB30BAHUC (bI/IBI/ILIeCKOI\/'I TCpMHHOJIOFI/Ieﬁ )4 CHMBOHHKOﬁ;

113 BJIaICHUC OCHOBHLBIMHU MCETOJAaMH HAYYHOI'O I1IO3HAHHA, HCIIOJIB3YCMbBIMU B (1)I/ISI/IKGZ Ha6J'IIOI[€HI/Ie,
OIMMCAHUC, HU3MCPCHUC, OSKCIICPUMCHT, YMCHHC O6pa6aTLIBaTL PE3YyJIbTaThl I/I3MepeHHI>’I, O6H3.py>KI/IBaTI>
3aBUCHUMOCTBb MCXKIY (1)I/ISI/I‘~IGCKI/IMI/I BCJIIMYNHAMU, 00BACHATH MOJIYYCHHBIC PE3YJIbTATHI U ACJIaTh BHIBOAKI,

14 chopMUpOBaHHOCTH YMEHUS peliaTh (GU3NUECKUE 331a4H;

I15 chopmupoBaHHOCTH YMEHHS MPUMEHSTH MOJYYECHHbIC 3HAHUS ISl OOBSICHEHHUS YCIOBHUIl NMPOTEKAHUS
(bu3NUeCKUX SBJICHUHA B IPUPOAC U sl IPUHATHUS MPAKTUUECKUX PEIICHUH B TIOBCEAHEBHOM KHU3HH;

[16 chopmupoBaHHOCTH COOCTBEHHOM MO3ULIMK MO OTHOUICHHUIO K (U3NYeCKOr MH(OpMALIUU, TOTy4aeMO
W3 pa3HbIX UCTOUYHUKOB.




1.2 Cuctema KOHTPOJISI M OIIEHKU OCBOEHHUSI IPOTPaAMMBbl TACIIUTLTMHBI

PesynbTatel | OCHOBHBIE HaumenoBanue pasnena | HaumenoBanue KOHTPOJIbHO-
o0Oy4eHus MOKa3aTeIl OLEHKH | (TeMbl) OLIEHOYHOTO CPEACTBA
(KO pe3yabTaTa
Hns tekyuiero | Jist
KOHTPOJIA MIPOMEXKYTOUHOU
aTTeCcTaluu
111 - OTJINYaTh Pasnen 1 Mexanuka TectupoBanue, DK3aMeHaI[MOHHBI
TANOTE3BI OT Pazgen 2 OCHOBBI | BBITIOJTHEHUE € BOMPOCHI
HAy4HbIX TEOPUH; MOJICKYJISIPHON (DU3UKHU | TPAKTHUECKHUX
- COIIOCTaBIICHHE Y TEPMOJIMHAMHKHU 3aJJaHuH,
HAYYHBIX (aKTOB Pazpen 3 | cocTaBleHue
HKCIIEPUMEHTOB C DIeKTpoANHAMUKA KOHCIIEKTOB.
JIercTBUTENbHOCTRIO; | Pazmen 4 KoneOanus u
-BBIIBIDKCHHUE BOJIHBI
TUIIOTE3 u | Pazgen 5 OnTuka
MOCTPOEHNE Pasmen 6 DieMeHTEHI
MOJECIICH. KBAaHTOBOH (pHU3UKH
112 -00BsACHEHHE Pasnen 1 Mexanuka TectupoBanue, DK3aMeHAIMOHHEI
MMOHSATHM; Pazgen 2 OCHOBBI | BBIIOJIHCHHUE € BOMPOCHI
-BOCIIPOU3BE/ICHUE MOJICKYJISPHON (PU3MKHU | MPAKTUUECKUX
onpeneneHuin Y TEPMOJIMHAMUKHU 3aJJaHUH.
(bU3UIECKUX Pa3nen 3
BCJIMYMH, ux | DIEeKTpoANHAMUKA
pa3MepHOCTEH, Paznen 4 Konebanus u
3amuch hopmy, BOJIHBI
-BOCIIPOU3BE/ICHHE, Pa3nen 5 OnTuka
bopMyITHPOBOK Pazngen 6 DnemeHTsl
(bu3nYeCKnX 3aKOHOB | KBAHTOBOW (DPM3UKHU
u yCIIOBHS X
BBIIIOJTHEHHS
113 - IUJIAHUPOBAHUE Pasnen 1 Mexanuka Brinonnenune DK3aMeHaIMOHHEI
MpoBeNIeHus onbiTa; | Pa3zmen 2 OCHOBBI | IPAKTUYECKUX € BOIPOCHI
- cOOpKa YCTAaHOBKHM | MOJIEKYJISIpHOW (DM3HKU | 3aaHU,
O CXEME; ¥ TEPMOJIMHAMHKHU T1a00paTOPHBIX
- IPOBEJICHNE Paznen 3 | pador.
HaOJIIOICHU, DNeKTpoANHAMUKA
-cHATHE nIokazanuii ¢ | Pazgen 4 Konebanus u
buznyeckux BOJIHBI
pubOOpOB; Paznen 5 OnTuka
- COCTaBJICHHE Pazgen 6 DiaeMeHTBI
TaOJIUI 3aBUCUMOCTH | KBAHTOBOU (PU3UKH
BEJIMYUH
U TIOCTPOEHUE
rpadukos;
- COCTaBIICHHUE
OTYETa M CO3JaHHue
BBIBOJIA I1O
MPOJICIIAHHOMN
pabote
114 - BEIOOD Paszmen 1 Mexanuka TectupoBanue, DK3aMEHAIIMOHHBI




IIPaBUIILHOTO Paznen 2 OcHOBBI | BBIIIOJHEHUE € BOIIPOCHI
anroputMa MOJIEKYJISIPHOM (DU3UKHU | TPAKTHUECKUX
pelieHus; Y TEPMOJIMHAMUKH 3aJlaHuN:
-BOCIIPOM3BEICHUE Pa3nen 3 | peuieHue 3a1ad4.
OIpeaeIeHUuN DneKTpoguHaAMMKa

bU3UIECKUX Pasnen 4 Komebanus u

BEJIMYHH, UX BOJTHBI

pa3sMepHOCTEH, Paznen 5 OnTtuka

3amuch hopmy, Pazmen 6 DnemeHTHI

- COCTaBJICHUE KBaHTOBOU (U3UKU

Ta0IuI] 32aBUCUMOCTH

BEJIMYUH

U TIOCTPOEHUE

rpaduKoB.

I15 -IIPUMEHEHUE Paznen 1 Mexanuka TectupoBanue, OK3aMeHallMOHHbI
busnueckoit Teopuu | Pazmen 2 OCHOBBI | BBITIOJHEHHE € BOIIPOCHI
JUIs OOBSICHEHUS | MOJIEKYJISIPHOW (DU3HMKH | PAKTHUECKUX
U3BECTHBIX SIBJICHUH | M TEPMOJUHAMUKU 3a/laHuH,

NpUPOJBI U HAyuHbIX | Pazmen 3 | cocTaBneHue
bakToB; DNeKTpOJUHAMHKA KOHCIIEKTOB.
-BBIOOD Paznen 4 KonebGanust u | Beimonnenue
HE00X0JUMOTO BOJIHBI 1abopaTOPHBIX
TEOPETUYECKOT 0 Pa3znen 5 OnTuka pabor.
Marepuana u | Pazgen 6 DiaeMeHTBI

METOJI0B IUIsl | KBAaHTOBOH (PH3HKH

peleHus

TEOPETUUECKUX u

AKCIIEPUMEHTAIBHBIX

3a/1ay;

-pacyeT, OIEHKa U

BBIBO/T o

pe3yJibTaTaMm.

I16 -OlleHKa 0030pa Paznen 1 Mexanuka CocraBnenue DK3aMeHaIMOHHBI
uHbOpMaIH 0 Pasmen 2 OCHOBBI | KOHCIIEKTOB, € BOIIPOCHI
HNurepner- MOJIEKYJISIPHOM (DU3WKH | 3aIuTa
pecypcawm, B ¥ TEPMOJIMHAMUKH pedepara,
coobmenusax CMM, | Pasgen 3 | cocTtaBlieHue
HAy4YHO- DNeKTpOJUHAMHKA oTyeTa o
HOIYJISIPHBIX Paznen 4 KonebGanust u | 1abopaTopHbIM
CTaThsIX; BOJIHBI paboram.

- MOATOTOBKA Pa3znen 5 OnTuka
MIPOEKTOB, UX Pazgen 6 DiaeMeHTBI
3aIlUTa; KBAaHTOBOH (PH3UKHU
-TIOJITOTOBKA

JOKJIaaa.




2. KOHTpOIbHO-OLIEHOUHBIE CPEACTBA
2.1 Marepuainsl 1151 TEKYIIETO KOHTPOJIS
BBenenue B puzuxky
IIpumepHbIe TECTOBBIE 3aIaHUS
Yacrs 1
1. Kakoe u3 H>KEeNPUBEICHHBIX YTBEPKICHHI CIIpaBeIJInBO?
dusuka — 3TO HayKa...

A) o BeTax b) o nmoBeneHun nereii B mkose

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

2. Kakoe u3 HUxKenpuBeEHHBIX CIIOB 0003Ha4aeT GU3NYECKOe sBJICHUE?
A) AnromMuHMM b) Bona

B) Kunorpamm I') [InaBnenue ) Jluneiika

3. B aByx OuI0HaX HAXOAMIOCH MOJIOKO. B IepBOM M3 HUX MOJIOKO CKHCIIO, & BO BTOPOM OTCTOSUIHCH
cnuBKU. B kakoMm u3 6UI0HOB MPOU30ILIO PU3NUECKOE BICHUE?

A) B nepsom b) Bo BTopom

B) B nepBom 1 Bo BTOpoM I') Hu B omHOM M3 HUX

4. Kakue u3 HIKETIPUBEACHHBIX SBJICHUN HAOTIOJAIOTCS TPU TOPSHUH JIEKTPUICCKON JTaMIThI?

I — Mexanuueckue I — TennoBsle

III — 3ByKoBBIE IV — Dnexrpuueckue V — CseToBble

A LIV b I,V

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

5. Kakue 3 HikenpuBeIeHHBIX (U3UYECKUX SIBICHUN HAOII0JAI0TCS IPU TOPEHUH IPOB?
A) Tennossie b) Mexannueckue

B) MaruutHbie I') TernoBbIie 1 CBETOBBIC 1) TerioBbIe M1 MEXaHHUYECKUE
6. Kakoe 13 HIKENPUBECHHBIX CIIOB 0003Ha4aeT puznyeckoe Teno?

A) liuna b) O6vem

B) Becni I') F'openue ) Cexynna

7. Kakue 13 HKenpuBeIeHHBIX CJIOB 0003HA4al0T pusnueckue tena?

I — Kapannam I - JKenezo

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

B)II, IV DLIV ) L, I

8. Kakoe u3 HI>KenpuBEAEHHBIX CJI0B 0003HAYAET BEIIECTBO?

A) JIBuxenue b) JIyna

B) Jlen I') Okno 1) Cexkynna

9. Kakoe u3 HIDKETIPUBEICHHBIX CJIOB 0003HAaYaeT BEIIECTBO?
A) bens3un b) Anuna

B) Kunorpamm I') 3armenue Connia J1) Yamka

10. M3 xakux HIKETPUBEACHHBIX BEIIECTB, CYIIECTBYIONINX B IPUPOJIC, MOKHO U3TOTOBUTH 00EICHHYIO
TapenKy?
A) Dapdop b) Crekno
B) Antomunuii I') Xpycranb J1) [Inactmacca
11. Yro uzyuaer pusuka?
A: SIBiieHus, TPOUCXOASIINE B HEKUBOM IPUPOJIE.
b: CBetoBble, TEMIOBBIE U MEXAaHUYECKUE SIBJICHUS.
B: Mexannueckue, 3EKTPUIECKUE U MAaTHUTHBIC SIBJICHUSI.
I': PazHble u3MEHEHUs B OKPYKAIOIIEM MUDE.
12. HazoBuTe coueTanus CjIoB, 0003HAYAIOMUX (PU3UUECKOE TETIO.
A: Pe3una, kams. b: JIBurartens, 10X1Ib.
B: Craxkan, kapangam. I': Kepocun, kupnud.
13. I3 nepeuncieHHsbIX cioB: 1) 10xkab; 2) nepeso; 3) Tyua; 4) rposa; 5) 1om; 6) BpeMs; 7) MOJIHUS; &)
00béM; 9) nnmuHa yKaxuTe 1UGPHI, MO KOTOPHIMH CJIOBA 03HAYAIOT:
a) pusudeckoe Teno ; 0) pu3MdecKoe sBIECHUE




14. VI3 npeyio:KeHHBIX BAPUAHTOB BBIOEPUTE TOT, B KOTOPOM BCE CJIOBA 0003HAYAIOT (pr3HUecKue
BEJIMYMHBI:

A: myTb, 3amax, Bpemsi.

b: 00BEM, Macca, CKOpOCTb.
B: 00b&M, CKOPOCTB, TUTP.
15. Halimute HeoOX0AMMBIE TI0 CMBICITY MPOMYIIEeHHBIE CI0Ba: «C MOMOIIBIO ... H3yYaroT.».

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

.(OUBHYECKUX TET, ...SIBICHUS.

.IprOOPOB, ...HHU3HUIECKUE ABIICHUS.
.OKCTICPUMEHTOB, ...(HU3NIECKUE MPUOOPHI.
.IpUOOPOB, ...HHU3HUIECKUE Tea U

¢busnveckue sSBICHUS.
2 yacTth

1. 3anummure ynciaa B CTaHAAPTHOM BUJIE:
0,0013 m = 3700000 m =
0,006 m =

2. 3anumuTe, KaKo MHOKHTCIb
COOTBETCTBYET IPUCTABKE:
KHUJI0- MUJLIH-
Mera-

3. Ompexnenure W 3anMuIUTe 00bEM BOJIBI B
MEH3YpKE C YYETOM MOTPEIIHOCTH?

B
(=]
o

8

nannnnnnne:

4. 3anummTe 1eHy JIeJICHUS U TOTPEIIHOCTh
u3MepeHus npuodopa.
Ilena nenenus -

HOFpCI_HHOCTL HU3MCPCHUSA -

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

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

36 cMm
4 cm
6 MM




JlabopaTopnasi padora Nel U3ydyeHnune N1BHKEHUS TeJl O OKPYKHOCTH

Lens: onpenenuTs HEHTPOCTPEMUTEILHOE YCKOPEHHUE IIapHKa IPU €ro paBHOMEPHOM
JBUKEHUH 110 OKPY>KHOCTH.

Ob6opynoBanue: MITaTHB ¢ My(PTOI 1 JIANIKOM, JICHTAa H3MEPUTEIIbHAS, IIUPKYJIb, THHAMOMET]P
71a00paTOPHBI, BECHI C pa3HOBECAMH, IIAPHK HAa HUTH, JIUCT OyMaru, JIMHeika, mpooka.

Xoa paboTshl:

1. Onpenenure Maccy 1mapuka.

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

3. Beiueprute Ha aucte Oymaru OKpy>KHOCTh paanycom 20 cm.

4. llITatuB ¢ MaATHUKOM PACIOJIOKUTE TAK, YTOOBI IPOJOJIKEHHE HUTU POXOAUIIO YEPE3 LICHTP
OKPYHOCTH.

5. B3sB HUTH NanblaMy y TOYKU MOJIBECA, IPUBEIUTE MASITHUK BO BpalllaTelbHOE ABM)KEHHE Hal
JUCTOM OyMaru Tak, YTOObI IIAPUK OMMCHIBAJ TAKYIO )K€ OKPY)KHOCTb, KaK M HauepueHHast Ha

Oymare.
Puc.178

o e —
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6. N3mepbTe Bpems 20 mOJHBIX 000POTOB MasiTHUKA.

7. Paccuuraiite mepuona obpamienus mastauka o popmyse: T = tep./N

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

9. Onpenenute BHICOTY MasiTHUKA. JJ1sl 9TOr0 U3MEPhTE PACCTOSTHUE TIO BEPTUKAIH OT IIEHTpa
[IapuKa 10 TOYKH MO/IBECA.

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

11. OTTaHHUTE TOPU3OHTAIBHO PACTIONOKEHHBIM JUHAMOMETPOM IIIAPHK HA PACCTOSHUE, paBHOE
paauycy OKpYy>KHOCTH, U U3MEPhTE MOAYJIb PABHOAEUCTBYIOIICH CHIIBI

12. OTTHHUTE TOPU3OHTAIBHO PACTIONOKEHHBIM JUHAMOMETPOM IIIapUK HAa PACCTOSHUE, paBHOE
paauycy OKpYy>KHOCTH, U U3MEPhTE MOAYJIb PAaBHOACHCTBYIOIIEH CHIIBI, KOTOpasi paBHA CUJIE
YOPYTOCTH NMPHU PACTSKEHUH MPYKUHBL.

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

14. Pe3ynbTaThl U3BMEPEHUI U BEIYUCICHUI 3aHECUTE B TAOIUILY.

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

Boinonnenune paboTsl

No ombiTa
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16. [TaiiTe oTBET Ha BOIPOC:

a. [Touemy npu BBIOTHEHUH PaOOTHI OMPEEIISIN BPEMsI, 33 KOTOPOE COBEpILAETCsl HeOOIbIIOe
9HCII0 000POTOB?

6. Omnpenenute TUHEIHYIO CKOPOCTH Tella IO Pe3yJIbTaTaM OIbITOB.

IIpakTH4eckoe padora Nel PaHoMepHOe M paBHOYCKOPEHHOE IBHKeHHE
[{enb paboTHI:
3aKpPENUTh YMEHHUE:
OpUMEHATh (OPMYJIBI CKOPOCTH TPU PAaBHOMEPHOM JBW)KCHUH, YCKOPEHUS M YpaBHEHUS
JBUKEHHUS IPU Pa3IUYHbIX BUAAX JBUKECHHUS IIPU PEIICHUH 3a]a4;
OPUMEHSATH (HOPMYJIIBI IEHTPOCTPEMUTEIHFHOTO YCKOPEHUS, CBSA3BIBAIOIICH JTMHEHHYIO U YTJIOBYIO
CKOPOCTH NP PEIICHUH 3aay.
3ananue 1. OTBEThTE Ha BOIPOCHI:
1. Yro Ha3bIBaeTCSI MEXAHMUYECKUM JABUKECHUEM U KaKUE BEJIUYMHBI SBIIIOTCS €r0
XapaKTepUCTUKaMU?

Kaxkue BuzbI 1BUKEHUS BaM U3BECTHBI?
Kakumu xapakTeprucTukaMy ONMCHIBAETCS HEPABHOMEPHOE MPSMOJIMHENHOE JBUKEHHE?
Uto Takoe TpaekTopus ABuxKeHus? [IpuBeauTe npuMepbl TPSIMOIUHEUHON 1
KPHUBOJIMHENHOMN TPAEKTOPUN JBUKECHUN.
Uewm oTnmyaeTcs nyTh OT EpEMEIICHUS ?
Kak onpenensercs nepemelieHrne Ipyu paBHOyCKOPEHHOM JIBUKEHUU?
Urto u3 cebs nmpeacTaBiaseT KPUBOJIMHEHHOE IBIKCHHE?
UYro Takoe LEHTPOCTPEMUTENBHOE YCKOPEHHUE?
Uro Takoe mepuoj 1 4acToTa OOpalleH!s] 1 KaKUMU COOTHOLIECHUSIMH CBSI3aHbI 3TH
BEJINYUHBI?
Mertoanuyeckue yKazaHus
Hecmortps Ha Gonbioe pasHooOpas3ue 3a1ay 10 KMHEMaTHKe, MOYXKHO MPEATIOKUTD CIIETY O
AITOPUTM UX PELIEHUS:

1. Cpenath cxeMaTH4eCKMH PHCYHOK, H300pa3MB HA4yaJbHOE TIIOJIOKEHHE Tell U HX

e

O oW

HAYAIILHOE COCTOSIHHUE, T.e. UgH &.

2. BeiOpath cucTeMy OTCUYéTa Ha OCHOBAaHHMM aHaIN3a yCIOBUH 3ajaud. JJig 5TOro Hy»XHO
BBIOpATh TENO OTCYETA U CBSI3aTh C HUM CHUCTEMY KOOPIMHAT, yYKa3aB Hayajao OTCUETa
KOOpJIMHAT, HaIlpaBJIeHHE OCeil KOOpAMHAT, MOMEHT Haudajga oTcuéTa BpemeHu. [lpu
BBIOOpE TOJIOKUTEJIbHBIX HAMPABJICHUM PYKOBOJACTBYIOTCS HAIPaBICHUEM JBUKCHUS
(cKOpOCTH) WIIM HANPaBICHUEM YCKOPEHHS.

3. CocTtaBUTb Ha OCHOBaHUM 3aKOHOB JBMKEHHUS CHUCTEMY YPaBHEHHUU B BEKTOPHOM BHJIE
JUISL BCEX TN, a 3aTeM B CKaJSIpHOM (opMe, CIIpOeMpOBaB Ha KOOPAMHATHBIE OCH ITH
BEKTOpHbIE ypaBHEHHUs JBWXeHHs. [Ipu 3amucu 3TUX ypaBHEHUH CclieyeT 0OpaTUTh
BHUMaHME Ha 3HaKku "+" 1 "-" MpoeKIui BXOIAIINX B HUX BEKTOPHBIX BEJIUYHMH.

4. OrtBer HEOOXOAMMO TMOMYYUTHh B BHJIE aHATUTUYECKOH (hopMynsl (B oOIIeM BHIE), a B
KOHIIE MPOU3BECTH UNCIOBHIE PACUETHI.

5. Ilpm pemienun 3a1a4 Ha JBMKEHHWE MATEPUATBLHON TOUKH MO OKPYXHOCTH HEOOXOAMMO
JOTIOTHUTEIHHO YUUTHIBATh CBSI3b MEX]Ty YITIOBBIMU U JIMHEWHBIMH XapaKTEPUCTHKAMHU.

IIpumeps! perienus 3aga4

3amaya 1. Benmocumenuct, eaymuii co CKOpPOCThIO 18 KM/4, HAYMHAET CIyCKAaThCS C TOPBL
Ormpe eI iTh CKOPOCTh BEIOCHIICANCTA Yepe3 6 ¢, eci ycKopeHue paBHo 0,8 m/c”.
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3amaga 2. [Toe3x vepes 20 ¢ mocne Havyayia JBKEHUs mpuobperaer ckopocth 0,6 m/c. Uepes
CKOJIbKO BpEMEHH OT Hauaja JBWKEHHUS CKOPOCTh Moe3/a CTaHeT paBHa 3 m/c?

3amaga 3. Ckopocth aBToMoOmis 3a 10 ¢ ymensnmiacek ¢ 10 mo 6 m/c. Hammcats dopmyiry
3aBUCUMOCTH Uy (t) CKOPOCTH OT BPEMEHH, TOCTPOUTH Ipa(uK 3TOH 3aBUCUMOCTH U 10 TpapuKy
OTPENIeTTUTh CKOPOCTh uepes 20 c.

3anayga 4. [loe3n nBuxercs co ckopocThio 20 m/c. [Ipu TopMOKEeHUU 10 MONTHON OCTAaHOBKH OH
npomén paccrosaue B 200 M. Omnpenenure Bpemsi, B TEUEHHE KOTOPOrO MPOUCXOJUIO
TOPMO>KECHHUE.

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

3amanue 2. Pemnre KoJIH4ecTBEHHBIE 321291,

Bamaua 1. IIpsMonuHEiHOE MBIKCHHE IBYX TNl 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 Ttei. OmnpenenuTe BpeMs U KOOPAMHATY HX
BcTpeur. UncieHHbIe 3HAaUCHMsI BETMYMH MPUBEICHBI B MexayHapoaHoi cucteme equnuil (CH).
3amaua 2. MarepuanbHasi TOYKa ¢ HAYaJIbHON CKOPOCTBIO Uy IBMKETCS C YCKOPEHHUEM 0. U Yepe3
Bpems t umeeT ckopocTh ¥J. Onpenennure 3HaAYCHUE BEITUYHMHBI, 0003HAYCHHOU «?». JIBroKeHue
MPSMOJIMHEITHOE, BJOJIb OJTHOM KOOPJIAUHATHOM OCH.

3amaua 3. ABTOMOOWJIb, UMEBIIMM HAYAJIBHYIO CKOPOCTh ¥, Pa3TOHSAETCS C YCKOPEHUEM O /IO
ckopocTtH ¥ Ha myTH JunHOM 1. OnpenenuTe 3HaYeHUE BEIHMUYUHBI, 0003HAY€HHOU «?». CKOIBKO
BPEMEHM JUIMTCS Pa3roH?

3anava 4. [lo umeromuMcs B Ta0OnHIle JAHHBIM YKQKUTE 3HAYCHHUS YCKOPEHHS U HayalbHOU
CKOpOCTH, a TaKXe MOCTPONTE rpa)uKy 3aBUCUMOCTH MEPEMEIICHNUS, CKOPOCTH U KOOPAWHATHI
oT BpeMeHH 3a niepBbie 20 cexyHna. OnpenenuTe 3HaueHUe BETUIMHBI, 0003HAYCHHOU «?7».
3anaya 5. MatepuanbHasi TOUKa JABUKETCA CO CKOPOCThIO ¥ IO OKPYXHOCTU paguycom R,
uMesl TIpU ITOM IIEHTPOCTPEMUTENIbHOE YCKOpPEHHE ay. 3a BpeMs t MaTepuajbHas TOYKa
IPOXOJUT PAacCTOSHHUE S, MPHU 3TOM COBEpIIasl OBOPOT HAa yroyi . YTJoBas CKOPOCTh .
Omnpenenute 3HaY€HUE BEIUYUHBI, 0003HAYEHHOMN «7%.

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

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

1) OTpuniateabHbIM

2) [TonoxxuTenbHBIM

3) PaBen nymo

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

3ananme #2

BriGepere BepHbIE YTBEPKIECHUS

1) Pagmyc-BeKTOp coeaMHsET 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 CUCTEME KOOPAMHAT HA TNIOCKOCTH
3ananme #3

BriGepere BepHbIE YTBEPKIEHUS

1) Ilepemenienue - 3To0 pagnyc-BEKTOP

2) IlepemenieHre HE MOKET OBITH OOJBIIE MPOHACHHOTO My TH

3) [lpoitneHHsbli MyTh - 3TO PaINyC-BEKTOP
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4) TlepemerieHue - 3T0 BEKTOpHAs BEJIMYMHA

5) IlpoiiaeHHBIi MyTh - 3TO BEKTOPHAs BEJIMUMHA

3apganue #4

[Tpu paBHOMEPHOM NPSAMOJIMHENHOM JBUKECHHHM. ..

Bvibepume neckonvko uz 4 eapuanmog omeema:

1) CkopocTb Bcerza nojoxuTenbHas

2) I'pacuk 3aBUCUMOCTH CKOPOCTH T€Ja OT BPEMEHHU IPECTaBISIET COO0I rOprU30HTAIbHYIO
IPSIMYIO

3) I'paduk 3aBUCUMOCTH MOJOKEHHS T€Ia OT BPEMEHHU MIPEICTaBISET COO0N TOPU30HTATbHYIO
IPSIMYIO

4) Bcerna MOXHO BbIOpaTh TaKyl0 CUCTEMY KOOPJMHAT, B KOTOPOI IOCTATOYHO OJTHOM
KOOPJIMHATHI, YTOOBI ONIMCATh IBUKECHHE

3ananue #5

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

AX, m
3 1) Kakoe Teno npuraercs ObicTpee
2) Kakue Tena aBUTArOTCS B
OQ/ MIPOTHUBOTIOJIOKHBIX HAPABJICHHIX
3aganue #6
B HEKOTOpOI MHEPLIHATIBEHON CUCTEME OTCUETA
3  Touka N umeet koopauHnatsl (1;3). Haligure
t, c JUTUHY PaJiiyC-BEKTOPa, OMTUCHIBAIOIIETO
Moj0KeHue Touku N.
3ananme #7
Monaynb BeKTOpa a paBeH 15 BeKTop a
nepneHauKysipe ocu y. Toraa...
1) [Tpoeknust BEKTOpa a HA OCh X paBHA

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

Monaynb BeKTOpa a paBeH 8 U BEKTOp a cocTaBiseT yroy 30 rpaaycoB ¢ ockto x. Torna...

1) ITpoekuus BeKTOpa a Ha OCh X paBHa

2) [Ipoekuust BEKTOpa a HA OCh ) paBHA

3aganme #9

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

3ananue #10

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

3apanme #11

Teno nepemectuioch u3 Touku M (5;5) B Touky N (9;8). Haitnure yrom (B rpagycax) MexmIy
HaIpaBJIEHUEM BEKTOpPa CKOPOCTH U OCBIO X.

3ananue #12

Bonpoc:

[TonoxeHue AByX TeJ ONMHUCHIBAECTCS CICAYIOUIMMU YpaBHEHUAMU: X (1)=4+21; x2(t)=8t. Ha
KaKOM PacCTOSHUU (B M) OT Hauaja OTCUeTa ITH TeJla BCTPETATCA?

3ananue #13
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Bonpoc:

B HauanbHBIII MOMEHT BpEMEHH, TPY30BUK UMEET KOOpPANHATA IPY30BUKA PaBHA Xo=-5 M, a

KOOpAMHATa JeTKOBOM MamuHbl Xo=1900 M. CkopocTh rpy3oBuKa paBHa 15 m/c. Eciau onn

BCTpeTHWIHCH uepe3 30 cexyH  Mocje Havajia JBUKEHUs, TO KAKOBA CKOPOCTh JIETKOBOW MAallIMHbI

(B M/c)?

3ananue #14

Bonpoc:

[TonoxeHue ABYX TeJ OMUCHIBACTCS CACAYIOUIUMU YPAaBHEHUAMU: X (1)=-25+1; x2(1)=20-3t.

Yepes CKOIBKO CEKyHI OHU BCTPETATCS?

3aganue #15

Bonpoc:

3aBUCHMOCTB II0JIO’KEHUE TeJla OT BPEMEHM OIMCHIBAETCS CIEAYIOIIUM ypaBHEHUEM: X(1)=-

10+3t. Torga ckOpocTh paBHa

IIpakTHyeckas padora Ne2 /lunamuka u 3akonbl HoloTona

[{enb paboOThI: 3aKpeNnuTh YMEHHE NPUMEHSATH 3aKOHbI HbIOTOHA IpHU peleHuu 3a1au.

IIpumepsl pemienus 3agaq

3anava 1. Yenoek maccoii 80 kr nogHuMaercs B TuTe paBHO3AMEJIEHHO, BEPTUKAIBHO BBEPX,

¢ yekoperueM 2 M/c”. OIpeieuTe CHly JaBIeH s YeI0BeKa Ha 1107 KaOHHBI TH(T.

3agaua 2. ABTOMOGHIIb MAcCoii 5 T Tporaercs ¢ Mecta ¢ yckopenuem 0,6 m/c’. Haiitn cumy Tarn,

eciu K03(h(pUIIUEHT CONPOTUBIIEHUS IBUkKEeHUIO paBeH 0,04.

3agaua 3. ABTOMOGMIs Maccoif | T mommmMaercs mo mocce ¢ ykmonoM 30° mox meifcTBreM

cuiel Tsru 7 kH. Haiitu yckopenue aBToMoOwMIIsA, cuuTasi, 4YTo CUJIa COMPOTUBIICHUS HE 3aBUCUT

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

naZcHus IPUHATH paBHbIM 10 M/,

3anava 4. Tenexxka Maccoi 5 Kr JBUXKETCS MO FOPU3OHTAIBHON MOBEPXHOCTHU MMOJ JEHCTBUEM

rupu Maccod 21 Kr, NPUKPEIUIEHHOW K KOHIly HEpacTsDKMMOM HMTH, NEPEKMHYTOH 4epes

HENOJBWXHBIA Onok. OnpenenuTh HATSHKEHUE HUTU U YCKOPEHHE JIBUJKEHUS TEJIEKKH, €ClU

KOA(PUIIMEHT TpeHHs TeNexXKu o TiockocTh 0,1. Maccamu G0ka U HUTH, a TaKkXKe TPEHUEM B

0J10Ke IpeHeOpEeYb.

3ananmue 2. Pemure KoJM4yecTBEHHbIE 3a1a4H

3anava 1. KoopauHara X Tena, IBUKYIIETOCs MPSIMOJIMHENHO, N3MEHSETCS ¢ TEYEHUEM BPEMEHU

1o 3aKOoHy X=X (t). Macca Tena m. Beruucnure Moaysib paBHOACHCTBYIOIEH CHII, TPUIIOKEHHBIX

K TeIy.

3amaga 2. Ilaccaxkupckuil TUGT HAYMHAET IBM)KCHHE M3 COCTOSHHUS TIOKOS WU JIBUTasiCh

PaBHOYCKOPEHHO BBEpX (BHHM3), 32 BpeMs t MPOXOAMT MyTh S. IIpu TakoMm IBMKEHUU JTH(Ta BEC

naccakupa maccod m paseH P. Ompenenure 3HaYeHHE BEIMYUHBL, O003HAYECHHOH «?».

VCKOpeHHe CBOGOIHOrO NaieH st IPUMUTE PaBHBIM 10 M/,

3amaua 3. TemoBo3 maccoil M TsHeT BaroH maccoi m ¢ yckopeHueM o. Cuia TIrd TerjaoBo3a

F,, cuna HaTsbkeHus CLEnKU MeX/1y TeII0BO30M U BaroHoM Fy. OnpenenuTe 3Ha4eHMsI BEINYMH,

0003HaYeHHBIX «?». CHUJION COMPOTHUBIIEHUSI MOKHO MPEHEOPEYb.

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

Haiitn 3HaueHus W HampaBJi€HUS YCKOPEHUW IPy30B a; M a; W CWIYy HaTsKeHus HUTH T.

Ornpenenure 3HaUCHUS BETUUYHH, 0003HAYCHHBIX « 7).

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

COCKaJIb3BIBAET C YycKopeHueM o. Ompenennre 3HAUYEHUS BEIMYMH, OOO3HAYEHHBIX «?7».

YckopeH#e cBOGOIHOTO Ta[CHAs IPUMHUTE paBHBIM 10 M/,

JlabopaTopnasi padora Ne2 OnpenesieHne yCKOpeHHs CBOOOJHOIO MajgeHHUs1 IPH MOMOLIH

MasiTHUKA

Llenb: onpenenuTs yCKOpEeHHe CBOOOAHOIO Ma/ICHNSL.

OOopyioBaHuE: MITATUB, IIIAPUK HA HUTH, Yachl, JIMHEHKA.
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Xox paOoTsI:

1. CoOepure 3KCIIEpPUMEHTAIBHYIO YCTAHOBKY.

VYcraHoBUTE IITATUB Ha Kparo CTOJIA M TOJBECHTE K HEMY MIAPHK TaK, 4TOObI OH MO, COBEpIIATh
KoneOaHuss He Kacasich, mona (1-2 cM or moma). JlnMHAa HUATH JOJDKHA OBITH MaKCUMAalbHO
BO3MO’KHOM.

2. Cpenaiite HEOOXOIUMBIE U3MEPEHHUSL:

a) N3mepbTe TUHEHKOMN ITMHY {MasTHUKA.
= M.
0) OTKIJIOHMTE IAPUK B CTOPOHY HA 5-8 CM. H, OTITyCTHB €ro, orcuutaiite N = 50 moHbeIx
KojeOaHMii Imapuka. 3aMepbTe IO CEKYHIOMEpY BpeMs, /B TEUEHHE KOTOPOro OHU
COBEPIIAIIUCH.
B) OmnbiT oBTOpUTE eni€ 2 pa3a, U3MEHHUB KOJTUYECTBO MOJTHBIX KOJIECOAHUIA.
3. Cnemnaiite pacy€Tsl:
a) Onpenenure nepro Konedanuii o popmye: T =§
4-m2-p
0) Onpenenure yCKOpeHHe CBOOOIHOrO MaJIeHus 110 (popmyre: g = Tz
B) Haiinire cpensee 3HaueHHe YCKOPEHUS! CBOOOTHOTO MazieHusI 1o (popMyJie: o= %
4. Pe3ynbraThl UI3MEPEHUIA U BHIUKCICHUH 3aHECUTE B TAOIIHILY:
M
OH]:(I_)Ta L m N t, C T, c g, C% ep> 2
1
2
3
5. CpaBHUTE MNOJNYYEHHBIM pe3ysbTar g (Cﬂz)c TaOJMYHBIM 3HAUYEHHEM YCKOPEHHUs CBOOOHOIO
TMaJICHUsL.
6. CnemnaiitTe BBIBOJ O TIPOJIEIIaHHOM paboTe.
7. JlaiiTe OTBET Ha BOIPOC: KaK M3MEHHUTCS TIEPHO]] KOJCOaHU HUTSIHOTO MAasTHHKA, €CITH

JUIMHY HUTH YMEHBIINTH B 2 pa3a’?

IIpakTuyeckasi padora Ne3 /[BuikeHre B TPABUTALMOHHOM I10JI€
[lenp pa®oOTHI: 3aKpENUTh YMEHUE MPUMEHSATH (GOPMYJIbI CUJIbI TPEHUS, CUIIbI TSKECTH, 3aKOH
['yka 1 3aKOH BCEMUPHOTO TATOTEHMSI IIPH PELICHUH 3a/ad.
Mertoanuyeckue yKazaHus
ITpu pemenun 3agad mo teme «/lMHaMUKa MaTepualbHOM TOUKM» CIENYET NPUIAEPKUBATHCS
CJIETYIOIIETO aJrOpuTMa:

1. Cpenatp cxemMaTW4ecKHi PUCYHOK, M300pa3uTh BCE CUIIbI, JACHUCTBYIOIIUE Ha KaXKI0€
TEJI0 PACCMATPUBAEMON CHCTEMBI.

2. BroiOpatb cuctemy koopauHat XOy ¢ TaKHM PacIoioKeHHEM ocei, YTOObl HauboJbIee
KOJIMYECTBO BEKTOPOB CHJI OBLJIO HAIPaBJIEHO BIOJb Oceil. B ciywyae nBuxkeHue Tena mo
OKpy>XHOCTH och OX JOJDKHA OBITh HampaBleHa K LEHTPY OKPYXHOCTH (Kak H
LHEHTPOCTPEMUTENBHOE YCKOPEHHE).

3. 3anmcaTh Aid KaXJIOro Tejla B OTAEIBHOCTH BTOpPOW 3akoH HplOTOHa B BEKTOpHOM

dopme:ma =37, F,.

CrnpoenpoBath 3TH YpaBHEHHs Ha BHIOpaHHBIE OCH KOOPIUHAT.

JIOTIOTHUTD TOJIyYEeHHYIO CHUCTEMY B CilIy4ae HEOOXOAMMOCTH KHHEMAaTHUYECKUMH H
JUHAMWYECKUMH COOTHOIIECHHUSIMU U PEIIUTh €€ OTHOCUTEIBHO UCKOMOM BEJIMYHHBI.
IIpumepsl peienus 3aga4

3agayva 1. Ha ckoabKO yIIMHUTBCS TIPYy>KMHA TToA Harpy3kou 12,5 H, ecin mox Harpy3koil B

i
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10 H npy>xuHa yinuHuIace Ha 4 cm?
3agaua 2. Ha xakoM paccTOSIHMM CUiIa NMPUTSKEHHs JBYX ILIApUKOB MaccaMu mo 1 r paBHa
6,7-10"7 H?
3anaua 3. Benocuneauct, exaBIuil co CKOPOCTbIO 36 KM/4, yBuaed npuMepHo B 10 M oT cebs
NPENSATCTBUE U PE3KO 3aTOPMO3UJI. YCHEET JIM BEIOCUIIEAUCT OCTAHOBUTHCS A0 MPENATCTBUS?
KoadduuneHt TpeHus ckonpxeHus WUH 1o cyxoMmy acgansty 0,7. Kak ©3MeHUTCS TOPMO3HOM
MyTh [IPH YBEJIUUYEHUU CKOPOCTH IBUKEHUS B 2 pa3a?
3aganue 2. Pemunre KosiM4ecTBeHHbIE 3a1a4H
3amaga 1. K Kkproouky JaMHaMoMeTpa MPHUKPENHIN IOJIOCKY pe3uHbl kecTkocThio k. [lpu
pacTsDKEHHMM TIOJOCKM Ha JUIMHY X IOKa3aHWs JIuHamomerpa coctaBwid F. Omnpenenure
3HauU€HUE BEIMYUHBL, 0003HaueHHOM «?». Kak M3MeHSTCs MoKa3aHWs JAMHAMOMETpa, €CiIU
negopmanus MOJIOCKU Pe3UHbl YBEITMUUTCS B 0 pa3?
3anava 2. Korja pe3uHoBas maifda HaxXoIUTCSl Ha TOPU3OHTAIBHON MOBEPXHOCTH JIbJa, TO CHJIa
TSOKECTH, JEHCTBYyIOIIass Ha mIail0y ypaBHOBEIIMBAeTCAd CWIOH peakuud N CO CTOPOHBI
NOBEepXHOCTH Jbjaa. Ecnu, yaapus no maiide, 3acTaBUTh €€ CKOJIB3UTh 110 MOBEPXHOCTH JIbJa, TO
BO3HUKHET CUJIa TpeHUs CKONbXeHHs Frp. KoadduuuenT TpeHus cKobXeHus: Mex 1y Mai6oi u
MOBEPXHOCThIO JibJa paBeH . Onpenenure 3HAYEHUE BEIMYMHBL, 0003HaueHHOH «?». Bo
CKOJIBKO pa3 U3MEHMUTCS CHJIa TPEHUS CKOJIbKEHHUS, €CIIM CBEpXYy Ha IIaif0y MOJO0XKUTh N TaKUX
e 1mano?
3amaua 3. Metauinyeckuil OpycoK MpsIMOYrojbHOM (opMbl pasMepoM axbXc MOJBEIIEH K
muHamometpy. [lokasanust nunamometpa F. IlnotHocTes Meramna p. Onpenenure 3HaueHHE
BEJIMYMHBI, 0003HaUE€HHOE «?». BO CKOJIBKO pa3 M3MEHATCS MOKa3aHUs JUHAMOMETpPA, €CIIU BCe
pa3mepsl OpycKa YBETUYHUTH B o pa3?
3amaga 4. J[Ba Tema MaccaMd m; MU My, HAXOMALIMECS HA PACCTOSIHUM I Opyr OT ApyTa,
B3aMMOJICHCTBYIOT C CHJIOM TrpaBUTallMOHHOrO mnputTskeHus F. Onpenenure 3HaueHue
BEJIMYMHBI, 0003HaUeHHOH «?». Kak U3MeHMTCS cujia rpaBUTAIIMOHHOTO B3aMMOJAEUCTBUS, €ClIn
paccTosiHIE MEXIy TellaMH YBEJIINYUTH B 3 pa3?
3akonnl HoloTOHA

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

a
o—>,
v
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Buvibepume ooun us 4 sapuanmos omeema:

1) Baus

2) Bopaso

3) BrieBo

4) Beepx

3ananue #3

Bonpoc:

Bribeperte BepHbIE yTBEPKICHUS

Ykascume ucmunnocmu unu 102cHOoCmb 8apuanmos omeema:
_ IlonsTHe cunpl IPUMEHUMO TOJIBKO K IBYM TeJlaM

_ Cuuia sBnsieTCsl CKaJsSIpHOM BETMYMHOMN

__ IlonsATHe cribl NPUMEHUMO K IBYM WM OoJiee Teaam

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

Bonpoc:

be3 kakoro 3akoHa 4enoBeK He CMOT Obl OTXKHMATHCS?
Buvibepume ooun uz 3 eapuanmos omeema:

1) be3 3axkoHa BCEMHPHOTO TATOTEHUS

2) bes nepBoro 3akoHa HeroToHa

3) be3 tperbero 3akona HeroToHa

3aganue #5

Bonpoc:

Ecnu paBHOJEHCTBYOIIAs CUla paBHA HYJIIO, TO TEJIO MOXKET...
Buvibepume neckonvko uz 4 éapuanmos omeema:

1) Haxomutbcst B CBOOOTHOM TaICHUHN

2) HaxonuTtcst B COCTOSIHUM TTOKOS

3) JIBUratecsi paBHOMEPHO MO OKPY>KHOCTH

4) [IBuratbcst paBHOMEPHO U MIPSIMOJIMHEHHO

3apganue #6

Bonpoc:

K teny nmpunoxensl 1Be cuibl, MOAYIH KoTopbix paBHbl 10 H u 20 H. M3BecTHO, UTO CcHIIbI
HaIpPaBIIEHBI 110 OJHON MPSIMON U B MPOTHUBOIIOJIOKHBIE CTOPOHBL. KakoBa Oyner
paBHojelcTBYIOMmAas cuna (B H)?

3anuwume uucno:

3ananue #7
Bonpoc:

Ha teno maccoii 100 xr geiicTByeT paBHoAecTBYOMIas cuia, paBHas 20 H. KakoB moayiib
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 HAa JaHHOE TEJIO?
Banuwume yucno:

3ananue #9
Bonpoc:
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Ha pucyHnke ykazaHbl 1Be CUIIbl, IeHcTBYoIIMe Ha Teno. Haliaure moayns cunsl F> (B H), ecu
TEJIO IBUTAETCsl BIPABO C MOCTOSHHON CKOPOCTBIO 2 M/C.
H3zobpadicenue:

y

F,=15H

Sanuwume yucno:

3ananue #10
Bonpoc:

Teno Maccoit m ABUTAETCS C YCKOPEHHEM 3 M/c2. BO CKOJIBKO pa3 JOHKHA yBEIUMYUTCS

. 2
PaBHOJICHUCTBYIONIAS CHJIA, YTOOBI TEJIO HAYAJIO IBUTATHCS C yCKOpeHUueM 9 m/c™?
Banuwume yucno:

IIpakTuyeckas padora Ne4 3akoHbI COXpaHEeHHMS B MeXaHHKe
Ilenb paboThI: CIOCOOCTBOBATH 3aKPEIUICHHUIO U3YyUYEHHOIO0 MaTepuaia, HayuuTbCs MPUMEHSITh
3aKOH COXpaHEHMsI UMITyJIbCa IIPU PELICHUN 3a/au.
Mertoanuyeckue yKasaHus
[Tpu pemeHnu 3a1a4 Ha 3aKOH COXPAHEHUS] UMITYJIbCa HEOOXOAUMO:
1. VYka3aTp, Kakue Tena BXOAST B PACCMATPUBAEMYIO CUCTEMY.
2. HM300pa3uTh Ha yepTeKe BEKTOPbI UMITYJICOB TEJ CUCTEMBbl HEMOCPEACTBEHHO Nepen U
IIOCJIE B3aNMOJEHCTBHS.
3. Heo0xoauMo mpoBEpUTH CHUCTEMY B3aMMOJACHUCTBYIOIIUX TeJlI Ha 3aMKHYTOCTh. Eciu
CUCTEMa 3aMKHYTa WJIH BBIIIOJHSAETCS OJJHO U3 CIEAYIOUINX YCIOBHIl:
1) BHemnHue cuibl ypaBHOBEIIMBAKOTCS
2) Bpewms B3anMOJEHCTBANA MaJIO
3) Ilpoekuus paBHOAECHMCTBYIOLIEH BHEIIHHUX CHJI Ha KakKOE-TO HAlpaBICHHE PaBHO
HYJIIO, TO 3aIHCaTh 3aKOH COXPAHEHHS UMITYIIbCa Y.L 1 P;= COnst

WIN JIJIS TIOCIICIHETO CITydast Z?zl p.x = const.

Ecnu cucrema He3aMKHyTa, TO 3amucath Ap = FAt paccMarpuBas IBUXKEHHUE BCEX
TE€JI CUCTEMBI B OJTHOM U TOM kK€ MHEPLHAIBHON CUCTEME OTCUETA.
4. 3anmcarh 3aKOH COXpaHEHHs UMITYJIbca B BEKTOPHOU (opme.
CrnpoenpoBaTh BEKTOPHbBIE BEIMYMHBI HA OCH X U Y (BBIOMpArOTCS MPOU3BOJIBHO, HO
TaK, YT00BI OBUIO YI0OHO MPOEIIUPOBATH).

6. PemuTh MONMy4eHHYIO CHCTEMY CKaJSPHBIX YpPaBHEHHH OTHOCHTEIHLHO HEM3BECTHBIX B
obmeM Buzae. JlOMONHUTH MpH HEOOXOAWMOCTH CHUCTEMY TOJIYYEHHBIX YpaBHEHHM
KMHEMaTUYeCKUMU U TUHAMUYECKUMH YPABHEHUSIMU

7. IlpoBepuUTb pasMEPHOCTB U CHENATH YACIOBOU PACUET.

3aganue 1. OTBeThTE Ha BOMPOCHI:

1. Yto Ha3bIBaeTCS UMITYJIHCOM?

2. CdopmynupyiiTe 3aKOH COXpaHEHUS UMITYJIbCA.
IIpumeps! pemieHus 3aga4
3amaua 1. ABTOMOOWIH Macco 2 T HauyWHAET PA3TOHATHCS M3 COCTOSHHS TIOKOSI TI0
TOPU30HTAILHOMY IYTH IOJ JEHCTBHEM IOCTOSHHOHM cuibl. B Teyenne 10 ¢ oH mpuoOperaer
cKopocTh 43,2 kM/4. OnpeieTuTh BEIMYUHY UMITYJIbCA, TTOJIYYCHHOTO aBTOMOOWIIEM; BETMUYUHY
JIEUCTBYIOLLIEH CHUIIBI.
3agava 2. DnexkTpoBo3 mMaccor 180 T, IBMXKYIIMIICS TTO MHEPIHUU C BBIKJIIOUEHHBIM JABUTATEIIEM
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co ckopocthio 0,5 mM/c, moabe3kaeT K HEMOABIKHOMY BaroHy W IPOJOJDKACT JIBIKEHUE C HUM
BMecTe. KakoBa mMacca Barona, eciii CKOpocTh JIOKOMOTHBA yMeHbIunachk 10 0,4 m/c? Tpenuem
JIOKOMOTHBA ¥ BaroHa O PeJIbChl IPeHeOperaem.

3anayga 3. C noaku maccoit 200 Kr, IBHXKYIIEHCS cO CKOPOCThIO 1 M/C, IpbIraeT MajdbuuK Maccoi
50 Kr B rOpU30HTAIIFHOM HAIPABJICHHH CO CKOPOCThIO 7 M/c (oTHOcHWTenbHO Oepera). Kakoma
CKOPOCTh JIOAKHU TIOCTE MPhDKKA MalbyMKa, €CIM MalbUMK IMPBITAET: a) C KOPMBI B CTOPOHY,
MIPOTHUBOIIOJIOKHYIO JIBIXKCHHIO JIOAKHU? 0) C HOCA IO XOAY JBUKEHUS?

3anaua 4. Kakyro CKOpOCTh OTHOCUTENIBHO PaKEeTHUIIBI TpuodperaeT pakera Maccoit 600 T, ecnu
ra3bl Maccoil 15 r BeuieTaroT u3 He€ co ckopocthio 800 m/c?

3ananmue 2. Pemure KoJuvyecTBEHHbIE 3a1a4H

3amaya 1. Teno aBMXKeTCS MPSIMOJIMHENHO, 00Jiajjas Ha4daJbHBIM HMITYyJIbCOM po. B TeueHue
BpEeMEHHU t Ha Teno AeiicTByeT cuia F, B pe3ynbTaTe 4ero UMIYJIbC JOCTUIAE€T 3HAYEHUS P.
Onpenennure 3HAYCHHsS] BEJIMYMH, OOO3HAYEHHBIX «?». HampaBnenue cuibl coBmagaeT ¢
HaIlpaBJIE€HUEM HayalbHOU CKOPOCTH.

3anava 2. Teno maccoit m JABUXKETCS PaBHOYCKOPEHHO C YCKOPEHUEM Ol U B MOMEHT BPEMEHHU t
uMeer wumnyiabc p. Hauanpnas ckopocte Tena Y. Omnpenenure 3HAYEHUS BEIMYMH,
0003Ha4YeHHBIX «?». BEeKTOp Ha4aIbHON CKOPOCTH TeJa M BEKTOP YCKOPEHHUS COHAIIPABJICHBI.
3anava 3. JIBa mapa MmaccaMiM m; U mp ABUXKYTCS HaBCTpeuy APYT APYTy CO CKOPOCTIMH U U
Y,. Ux cxopoctu nocne coynapenus 9;' u 9J,'. Onpenenute 3HaU€HUsI BETUYHUH, 0003HAYEHHBIX
«M.

3angava 4. Mojenb pakeTbl MAaCCOl m; 3aroJIHEHA TOPIOYUM Maccoil myp. ['oprodee BbIphIBACTCS
CO CKOpPOCTBIO U;, IPU 3TOM pakeTa MpuoOpeTaeT CKOPOoCTh ¥ W MOJHMMAETCS HA BHICOTY h.
Onpenenute 3HaYCHUS BEIUYUH, 0003HAYECHHBIX «7).

3amada 5. Pribak maccoil m 3amphITMBacT B HEMOABHKHO CTOSIIYIO Ha Boje y Oepera ozepa
noaky Maccoi M. Ilpu 3TOM JI0Ka NPUXOIUT B JABMKEHHE CO CKOPOCTBIO 9. T'opusoHTaIbHAs
COCTaBJISIOIIAS JIOAKU pblOaka B MOMEHT HpbDKKa paBHa ¥. OmnpenenuTe 3HAUYCHUS BEITUYMH,
0003HAYEHHBIX «?7».

JlabopaTopnasi pabora Ne3 M3yueHnue 3aKoHa COXpaHEHHS] MeXaHN4YE€CKOH JHePIruu
Lenp: HAyYUThCST HU3MEPATh MOTEHUUAJIBHYIO DSHEPrUI0 TMOJHATOrO HaJ 3eMied Tena u
nedhopMUPOBAaHHOM MPYKUHBI; CPABHUTD JIBa 3HAYCHHS TIOTCHIIMAILHON YHEPTUN CUCTEMBI.
OO6opynoBaHue: ITaTUB ¢ MyQdTOW M JANKOM, NWHAMOMETp 1a0OpaTOpPHBIN, JTUHEHKa, TPY3
Maccoil m Ha HUTH JJITHHOM 1.

Xon paboThI:

1. Cobepute yCTaHOBKY, IIOKa3aHHYIO Ha pPHCYHKE.

JlnnaMoMeTp yKperuiseTcs B JIanke mraTusal "

2. [TpoBeauTe OMBITHI U HEOOXOIUMBIC H3MEPEHUS:

a) [IpuBskuTe Tpy3 K HUTH, APYro 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) [logauumure rpy3 no Touku O (OTMEYeHHOH Ha
JUHAMOMETPE). QD
T) Otnmyctute  Tpy3, HU3MEPHTE  JUHAMOMETPOM

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

MAaKCUMAaJIbHOC PACTAKCHHUE IIPYKUHBI Al, OTCUHUTHIBAsA €ro

L

L\
<

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

CMeIIaeTcs HEHTP TSKECTH Ipy3a).
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0) BoruncnuTe noTeHIManbHy0 3HEpruo nogusaToro rpysa E'y =m-g - (1+ Al).

B) Beruncaure sHepruto aedopmupoBanHoi npyxkunsl E", = Fyy, -Al/2.
r) CpaBuute 3HaueHust sHepruil E'y u E", Ilonymaiite, mouemy 3Ha4ueHMs] ITHX SHEpruit
COBIAJIAIOT HE COBCEM TOYHO.
4. Pe3ynbpTaThl H13MEpeHUid U BEIUMCICHUN 3aHECUTE B TaOJIHILY:
P=mg, H| I ™ Al, M Fyp,H |h=1+AlL M E';, JIx E",, Ik
5. CrenaliTe BEIBOJ O IPOJICTIaHHOM padoTe.

IIpakTnyeckas padora NeS Pemenne 3ana4 no pasaeny «MexaHuka»
L{enb paboThI: 3aKpEeNUTh 3HAHUSA MO pa3aeny «MexaHukay.
MeToanueckue yKazaHust
Kaxxnprit BapuaHT TpOBEpOYHOM PAOOTHI COCTOMT M3 JIBYX 4YacTed W BKIOYaeT 15 3amaHui,
paznuyaromuxcst opMol U ypoBHEM CIOKHOCTU (cM. Tabmuiry 1).
Yacts A comepxut 10 3aganuii ¢ BeIOOpom oTBeTa. Mx o6o3HaueHue B padore: Al; A2; ... A10.
K kxaxnoMy 3aanuio npuBOUTCS 4 BapraHTa OTBETA, U3 KOTOPBIX BEPEH TOJIBKO OIMH.
Yacte B comepxut 5 3amanmii. Ux o6o3nauenue B padore: B1; B2; ... BS.
B mnepBoM u BTOpOM MNpENIOKEHBI 3aJaHUsi Ha YCTAHOBJICHHUE COOTBETCTBUS IO3MIIMM,
NPEJCTaBICHHBIX B JBYX M TpeX MHOXECTBax. TpeThe, 4YeTBEpTOE M TMATOEC  3aJaHUS
MPEANOIaratoT KpaTKUil OTBET.
Macca moJiekyJ1. KoamnyecTtBo Bemecrsa
IIpumepHbIe 3a1aHUA
1. 3anonnume mabauyy:

ATOI}/I YUucno HEUTPOHOB YUucno 3JIeKTPOHOB Hucao npoTOHOB
Cu’
K
31
15
I-l

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

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

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

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

O6opynoBaHue: CTEKIsSHHAsS TpyOKka, 3amasHHAs C OJHOrO KoHIA, uHOH 600 MM u
nuameTpoM 8-10 mm, mumuHApHdeckuit cocyn anuuor 600 mm u guamerpoM 40— 50 mm,
HATIONHEHHBIH Topstueii Bomoit (t 60°C), crakaH ¢ BOJOH KOMHATHOH TeMIepaTypsl,
IUTACTUIINH, TEPMOMETP, INHEHKA.

Xom paboThI:
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{5
R

1. Usmepbre mmny npobupku 1.

2. TlomecTuTe TPOGUPKY OTKPBITHIM KOHIIOM BBEPX B TOPAUYIO BOIY JUIS
IIPOrpeBaHusl BO3/yXa B MpoOMpke He MeHee 2 — 3 MuHYT. B 3TOM ciiyyae o0beMm Bo3ayXxa
V1 paBeH oObemy CTEKISHHOW TpyOKu, a TemrmepaTypa — TeMIiieparype ropsiueid Bonsl T7.

D10 — mepBoe cocTosgHuE. M3MepbTe TemMnepaTypy ropsiueii BoAsl t1.

3. Yto06bl npHu TEPEXOJIE BO3LYXa BO BTOPOE COCTOSHHE ETO KOJIUYECTBO

HE W3MEHMJIOCh, OTKPBITHIM KOHEI| CTEKJISHHOW TpyOKH, HaxoAslleics B ropsdyeil Boje,
3aMaxxpTe IUIacTWIMHOM. [locne 3Toro TpyOKy BBIHBTE M3 COCyda C Topsdyeidl BOJIOW H
3aMa3aHHBIA KOHEIl OBICTPO OMYCTHTE B CTAaKaH C BOJOW KOMHATHOW TEMIIEpaTyphl, a 3aTeM
OpsMO MOJ BOJOM cHUMMTE MIacTWiIMH. [lo Mepe oxnaxaeHus Bo3ayxa B TpyOke BoAa B Hel
OyZleT MOJHUMATHCA.

4. OcraBbTe NPOOMPKY OTKPBITBIM KOHIIOM BHHM3 B XOJOIHOM BOJE HECKOJBKO MHHYT.
W3mepbTe TeMmmeparypy XosionHoW Bojsl t2. Habmromaiite moabém BOJbI B IPOOUpKE.

5. Tlocne peKpaleHus moabeMa BOIbl 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.€. PABHBIM aTMOC(EpHOMY, HEOOXOAUMO MOIPY3UTh TPYOKYy Ha
TaKylo IIyOMHY, 4TOOBl YPOBHM BOJIbI B TPYOKE U B CTaKaHE CTaJIM OJMHAKOBBIMH. JTO Oyjaer
BTOpPOE COCTOSIHUE BO3[AyXa B TpyOKe IpH TemIepaType OKpy»Karoliero Bosayxa T2, T.e.
BBITOJIHAETCST yCIIOBUE H300apHOro nmpouecca P=const. I3MepbTe BHICOTY BO3/lyXa B IpoOUpKe
.

6. TlepeBenute Temneparypy U3 mKaisl Llenbcus B aGCOMIOTHYIO IIKATY:

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 CTIpaBeITMBOCTH 3akoHa [ eit — 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 BOJIAa 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 3agaq no reme MKT

Llenp paboOTHI: 3aKpenuTh 3HAHUSA OO0 YPaBHEHUHM COCTOSIHUS HJICANBHOTO Ta3a, HayYHThCS
MIPUMEHSThH ra30BbI€ 3aKOHBI IPU PELICHUU 3a/1a4.
MeToanueckue yKazaHust

[Ipu peureHnn 3a7a4 Ha ra30Bbl€ 3aKOHBI, HY’)KHO YCTAHOBUTh M3MEHSAETCS JIM Macca rasa
IIPH [IEpEX0Jie U3 OJHOr0 COCTOSIHUA B Apyroe. Ecim macca rasa octaércs OCTOSIHHOM, MOKHO
3anucath ypaBHeHue Knaneiipona (ypaBHeHHs] 00beAMHEHHOTO ra30BOro 3akoHa). Ecnu sxe npu
MOCTOSIHHOM Macce B JJaHHOM IIPOLIecCe He M3MEHSETCsl Kakon-11bo u3 mapameTpoB p, V wim T
(maBneHue, 00bEM, TeMIiepaTrypa), IPUMEHSIOTCS YpaBHEHUSI COOTBETCTBYIomIero 3akoHa (I eit-
Jlroccaka, [apns wnn boins-Mapuorra). Eciin B ABYX COCTOSHUSIX Macca rasza pasHasi, JJis
KQKJIOTO COCTOSIHMSI 3allMChIBAIOT ypaBHeHHEe MenneneeBa - Kianmeiipona. 3arem cucremy
YPaBHEHUI PEMIAIOT OTHOCUTEIBHO UCKOMOW BETUYUHBI.

Jns pelienns 3a1a4d Bcex IpyII MOKHO PEKOMEH0BATh TAKYIO MTOCJIEI0BATEIbHOCTD:

-BHUMATEJIbHO IPOAHAIN3UPOBATh YCIIOBUE 3a/adM, YCTAaHOBUTb, KAaKOW ra3 y4yacTBYET B
npoliecce, Kakue rnapaMeTpbl MEHSFOTCS, KAKUE - OCTAIOTCS IOCTOSTHHBIMU;

-cllenarTh, €CJIM BO3MOYKHO, CXEMATHUYECKUN UYEpTEkK, yKa3aB IPU 3TOM, KaKUE IapaMeTpbl
XapaKTEePU3YIOT KaXX/10€ COCTOSHUE;

-0co00e BHHMAaHHUE YJACIHUTh IapaMeTpaM, 3aJaHHBIM HESBHO, WHOT/A JJS HAXOXKICHHS
o0bema raza Hy»XHO HCIIOJIb30BaTh (HOPMYJIBI T€OMETPHUH, JJIi HAXOXKICHUS JTaBJICHMS Ta3a Ha
AKUAKOCTb- 3aKoH Ilackans unu cootHomenue p = po+Pgh

-JIJIs1 KaXXJI0TO COCTOSIHUS 3alMcaTh HY>KHbIE COOTHOUIEHUS U PEIINTh NOJYYEHHYIO CUCTEMY
YPaBHEHUI OTHOCUTEIBHO HCKOMOM BEJIMYHHBI.

B rpynmy BeigeneHsl rpaduueckue 3aqaud, AN PeUIeHHs] KOTOPBIX CIIEAyeT XOpPOIIO 3HATh

rpaduueckoe M300paKEeHHE Ha IJIOCKOCTH BCEX H3OMPOLIECCOB B PA3IUYHBIX KOOPAMHATHBIX

OCSsIX.

IIpumepsl pelienus 3aaa4

3anmava 1. Jlan rpaduk U3MEHEHHs] COCTOSHUS HMJEanbHOro rasa. [IpounTtaTh €ro U MOCTPOUTH

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

3anaya 2. Ha pucyHke n300pa)keHbl NMPOLIECChl U3MEHEHUS! COCTOSTHUSI HEKOTOPOM Macchl rasa.

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

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

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

3amanue 2. Pemnre KoJIH4ecTBEHHBIE 321291

3anmaua 1. Ha pucyHnke n3o0pakeHbl B OJJHOM U3 TPEX BO3MOXKHBIX cucTeM kKoopauHat (pV, VT,

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

JIpyTUX cHucTeMax KoopauHat. Homepa BapuaHTOB yKa3aHbl 101 rpaduKaMHu.

3anava 2. Ha pucyHke u3o0pakxeHbl B OJIHOM U3 TPEX BO3ZMOXKHBIX cucTeM koopauHat (pV, VT,

pT) rpaduxku mnpomeccoB ¢ razoMm HekoTopoi Mmaccel. Haueptute rpaduk mnporecca,

IpUBENEHHBIN B BallleM BapHaHTe, B JBYX APYIHX cucTemax KoopauHat. Homepa BapuaHTOB

yKa3aHbl 0] rpaduKamMu.

3amaua 3. [IpencraBere 3amanHbli rpaduk B HemocTaronux koopauHatax (PV, PT, VT).
IlepBblii 3aK0H TepMoaMHaMuKH. [IpyHUIMI HeiicTBUSA TEMJIOBBIX ABUIraTeIeil

IIpumepHBIe TeCTOBbIE 3aJaHUS

3aganue #1
Bonpoc:
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W3 nepBoro 3aKkoHa TEPMOJUHAMUKH CIIEIYET, YTO...

Buvibepume neckonvko uz 4 éapuanmos omeema:

1) HeB03M0kHO cO3/1aTh BEUHbIH JABUraTENb

2) KonruecTBO TEIIOTHI, OTIAHHOE TEJIOM Bcerna 0oJbllie, YeM YMEHbIIIEHUE BHYTPEHHEH
SHEPrUM 3TOrOo Teja

3) 3MeHuTh BHYTPEHHIOIO SHEPTHUIO T'a3a MOXKHO TOJIBKO MyTEM TEIUIONepeaun Win
COBEpLICHHS pabOThI

4) I1pu HEU3MEHHOM BHYTPEHHEN SHEPruy, ra30M He MOKET OBITh COBepllIeHa paboTa
3apanue #2

Bonpoc:

Uccnenys unkn KapHo, MOKHO ONIPEAEIUTS. ..

Bvibepume ooun uz 4 eapuanmog omeema:

1) Munumanensbiii KITJ[ TerioBoro asuratesns

2) Makcumanshsiii KII1/] TerioBoro asuraresns

3) Cpennuii KI1JI TermoBoro ABUraTesns

4) Haubonee tounsiit KI1]] TeroBoro aBurarens

3apganue #3

Bonpoc:

J1st paboThI TEMJIOBOTO JIBUTATENsE HEOOXOUMO...

Buvibepume neckonvko uz 4 éapuanmos omeema:

1) Hanuuue pabouero tena

2) Hanuuue Tepmomerpa

3) LIuKIM4HOCTH NMPOLIECCOB, MPOUCXOAILIUX B IBUTATETIE

4) Hanmuue napoBoit TypOUHbI

3aganue #4

Bonpoc:

B remsioBoMm jiBuraresie remmeparypa xonoamwisHuka cocrasiset 0 °C, a remneparypa
Harpesaressi paBHa 3073 K. Onpenenute MakcuMaiibHbIN Bo3MoxkHBIM KITJ[ Takoro nsuraresns
(B %).

Sanuwume uucno:

3ananue #5
Bonpoc:

JIBuraTens BHYTPEHHETO CTOPAaHUs COBEPIINI paboTy, paBHyto 55 M/[x. [Ipu aTom Ob110
3aTpaucHo 4,2 11 6ensuHa. ONpenenTe MIOTHOCTh OeH3uHa (B Kr/M"), eci KIIJI aBuraters
paBeH 40%.

3anuwume uucno:

3ananue #6
Bonpoc:

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

1) ITpu n3oxopHOM

2) IIpu aquabaTHOM

3) [Ipu uzoTepMuvecKomM

4) Ilpu u3obapHom

3ananme #7

Bonpoc:

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

3ananme #8
Bonpoc:

AmnabaTHO pacHIMpssACh, UIeaTbHBINA T'a3, Macca KOTOPOro paBHa 1 Kr, coBepmni padboTy,
paBHyto 8 k/[x. Haiiqure nu3aMeHeHne TeMIIepaTyphl 3TOTO ra3a, €l ero MOJIsIpHas Macca paBHa
50 r/Mob.

Sanuwume uucno:

3ananue #9
Bonpoc:

Jl1s i3MeHeHUs BHYTPEHHEH YHEPTHH [IPH U30XOPHOM IPOIIECCe. ..

Buvibepume ooun uz 4 eapuanmos omeema:

1) I'a3 00s13aTEIBLHO TOJDKEH OBITh OJTHOATOMHBIM

2) I'a3 00s13aTeBHO JODKEH MOMYYNUTh WA OTJIATh TO WJIH HHOE KOJUYECTBO TETIOTHI
3) I'a3 gomxeH ObITh UACATBHBIM

4) I'a3 OJDKEH COBEPIINTH padoTy

3ananue #10

Bonpoc:

[Tpu uzobapuom nporecce raz nomyuun 30 k/[x termnorel. Ecnu mpotiecc mpoucxoaunn npu
nasnenuu 40 klla, To kakoBO M3MeHeHHE 00bEMa rasa (B M3)?

3anuwume wucno:
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3apanme #1
Bonpoc:

DNeKTpoANHAMUKA - ITO...

Buvibepume ooun uz 4 eapuanmog omeema:

1) BeTBb aneKTpOCTaTUKH

2) BetBb puzuku

3) Hayka o moBegeHMM 3JIEKTPUUECKHUX MOJICH

4) Hayka, u3yuaroniasi 3JIeKTpUUECKHUE 3apsibl

3apanue #2

Bonpoc:

CKOJIBKO PO/IOB JIEKTPUYECKUX 3apSAI0B CYIIECTBYET?

Bvibepume ooun uz 4 eapuanmog omeema:

1)1

2)2

3)3

4)4

3aganue #3

Bonpoc:

BribepeTe BepHble yTBEPKICHHS 00 3JIEMEHTApHOM 3apsiie

Bovibepume neckonvko U3z 5 6apuanmos omeema:

1) YUncneHHo paBeH 3apsiay dJIEeKTpOHa

2) Oro 3apsn 1r000# cy0aTOMHOM YacCTHIIBI

3) D10 HauMEHBUIN 3apsa] B IpUPOJIEe

4) Ot0 3apsa, KOTOPBIA HE IEPEHOCUTCS

5) OT10 3aps, KOTOPHIM HE NETUTCS

3aganue #4

Bonpoc:

[Tepsrrit mapuk umeet 3apan 120 uKi, a Bropoit mapuk umeet 3apsan -200 K. apuku
a0COII0THO O/IMHAKOBBIE. [Ipy MX CONPUKOCHOBEHNH, KAaKOM 3apsiji OKaXKETCsl Ha BTOPOM
mapuke?

Buvibepume ooun us 5 eapuanmos omeema:

1) -40 5K

2) -80 uKn

3) -320 uKn

4) 120 uKn

5) 320 uKn

3ananme #5

Bonpoc:

DJIIeKTPOCTaTHKA - 3TO...

Bvibepume ooun uz 4 eapuanmog omeema:

1) BeTBb 271€KTpOAMHAMUKH, N3yYarollias B3auMOJEHCTBUE MEKIY ABMKYILIUMHUCS 3apsaiaMu
2) BeTBb 271€KTpOAMHAMUKHY, U3YyYaroliasi B3aUMOJICHCTBUE MEKY MOKOSIIIIUMUCS 3apsSaaMU
3) BeTBb 271€KTPOAMHAMUKH, CTATUCTUIECKH 000CHOBBIBAIOIIAS B3AMMO/ICHCTBHE MEXKTY
ANEKTPUYECKUMU 3apsiiaMu

4) [IpaBUIBHOIO OTBETA HET

3ananue #6

Bonpoc:

ConocTaBbTe BETUYUHBI B 3JIEKTPOJUHAMUKE C AaHAJIOTUYHBIMU BEJIMYUHAMH B MEXaHUKE

Yxaowcume coomeemcmeue ons 6cex 3 eapuanmos omeema:
DG
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3ananme #7
Bonpoc:

B kakux equHumax uzmepsiercs koahGuunueHT nponopuuoHaIbHOCTH B 3akoHe Kynona?
Buibepume ooun us 4 éapuanmos omeema:

H
D I{.HE
H x Kn?

2
2) M

H? X M
3 Ki?

H x m?
4) Kn?

3apganue #8

Bonpoc:

Cuna B3auMOENUCTBUS MEXAY ABYMs Pa3HOMMEHHO 3apsDKEHHBIMU 1Iapukamu paBHa 25 H.
[ITapyky UMEIOT OJUHAKOBBIN IO MOAYJIIO 3apsi/i U HAXOAATCS Ha PACCTOSIHUM 15 ¢M ApyT OT
npyra. Haligure Mmotyns 3apsiga mapukos (B MkKi).

3anuwume uucno:

3ananue #9
Bonpoc:

Ha pucyHke ykazaHbl 1Ba pa3HOMMEHHO 3apsDKEHHBIX IapuKa, MOIYJIb 3aps/ia KOTOPHIX paBeH
120 K. Macca mapuka, moJiBeIIEHHOT0 Ha HepacTsKUMoW HUTH paBHa 20 mr. Haiinure cuty
HaTspKeHus! HUTH (B MKH), eciii paccTosiHre MeXly IIEHTpaMH MIapUKOB cocTaBisieT 50 cM.
Hszobpadsicenue:

&)
©

3anuwume yucno:

3ananme #10
Bonpoc:
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Haiinure moxyns cunel (B H) B3aumoneiictBust mexay 3apsinamu 2 MkKi u 3 MK, ecinu
paccTosiHue MeXAy HUMU paBHO 40 cMm.
3anuwume qucno:

IIpakTnyeckas padora Ne7 Pemenue 3aga4 mo teme «JJieKTpU4ecKoe 1M0J1e»
Llens paboThI:

- 3aKpenuTh YMEHHE NMPUMEHATHh (POpMYITy HAMpPSHKEHHOCTH 3JIEKTPUUECKOrO IO0JIsl, 3aKOH
Kynona, 3aK0oH cOXpaHEHHUs 3JIEKTPUYECKOro 3apsiia U MPUHLMUII CYNEpIO3ULUU MOJeH
IIPY PELLIECHUN 3a/]a4;

- crnoco0OCTBOBATh Pa3BUTHIO YMEHUS JIOTHUECKOTO MBILUICHUS;

- CIocoOCTBOBAaTh PA3BUTHUIO IO3HABATEIBHBIX CHOCOOHOCTEH, CaMOCTOATENBHOCTH,
OTBETCTBEHHOCTH.

MeTtoauyeckue ykazaHusi

3amayy 1o 3JEKTPOCTaTHKE yA00HO pa3fenuTh Ha JBe rpymnmbl. K mepBoii rpyrmme MoXHO
OTHECTH 3a/1a4d Ha pacy€T CWIOBBIX M DHEPreTHUUECKUX XAPAKTEPUCTHUK 3JIEKTPOCTATHUECKOTO
1oJisi, KO BTOPOM — BCE 3aJaud Ha paBHOBECHE JIMOO JABMKEHME 3apsSKEHHBIX Tel (4acTull) B
IIEKTPOCTATUYECKOM II0JIE.

3ajauM  MepBOM  IpyHmbl  CBSI3aHBI € NPEACTABICHUSAMU O  CYIIECTBOBaHHUH
IEKTPOCTATUYECKOTO TOJISI BOKPYT HEMOBHUKHBIX 3apSKEHHBIX TEJ U CBOIATCS K HaXOKICHUIO
OCHOBHBIX XapakTepUcTuK noss. [Ipu ux pemennuu Heo6xoauMo:

1) cnenaTh pHUCYHOK, HM300pa3uB JMHUM HANPSHKEHHOCTH 3JEKTPOCTATHUYECKOTo MO M
3apsKEHHbIE Tella, TOMEUIEHHBIE B 3TO TOJIE;

2) npu HaXOXKJIECHUU HANPSHKEHHOCTHU MOJS B HEKOTOPOH TOYKE CIEAYET IMOMHUTh, YTO ITO
BEKTOpHAsl BEJIMYMHA M HAIpaBJIeHA 10 KacaTeJbHOM K JMHHUM HanpsukEHHOCTH. Ecmm
noje oO0pa3oBaHO TOYEUHBIM 3apsA0M, TO OHA HampaBieHa BJOJIb HPAMOIA,
COEJIMHSIONIEN 3apsi U TOUKY, B KOTOPOH OMNPEIEINSIOT E, or 3apsga, ecnu q>0, U K
3apsny, eciu q<0;

3) ecnmu moie CO3JAaHO CHCTEMOM TOYEUHBIX 3apsiioB, TO HAaNpsyKEHHOCTb MOJIA
PACCUMTHIBAIOT COTJIACHO MPUHIMITY CYNEpPIO3UIHU: E =E{ + EZ +... +_EZ, He 3a0bIBas,
YTO 3TO reomeTpudeckas cymma. Cieayer nIpaBUIbHO ONPENEIUTh HamnpasiaeHue E: s
HOJIOKHUTEIBHOTO TOYEUHOIrO 3apsja BekTop E HampaBlieH MO paauaibHOM JMHUU OT
3apsaa, Ui OTPULIATENIBHOTO — K 3apsy;

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

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

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

2) BBIpa3uTE CHJIbl 3JEKTPOCTATMUECKOTO B3aMMOJAEWCTBUA  depe3  3apsalpl  WIH
XapaKTePUCTUKH TOJIsI U MOJCTaBbTE 3TH BBIPAXKEHUS B UCXOAHOE ypaBHeHUe. [Ipu 3Tom
HaJ10 IOMHHUTH, YTO MEKIY OHOMMEHHBIMU 3apsiiaMU JEHCTBYIOT CHJIbI OTTAIKUBAHUS, a
MEX/y Pa3sHOMMEHHBIMU - CHIIbI NpuTsHkeHus. [Ipu BblunciaeHun B Gopmyiy 3aKOHA
Kynona mnoacTtaBnsioT aOCOJIOTHBIE 3HAYEHMS 3apsiioB, 3HAKM 3apsiioB YUUTHIBAIOT
TOJIKO TIPU OMpEJIeNIeHNH HampaBieHus cuil. Ecin u3BecTHa HampsyKEHHOCTH TMOJISL, TO

CHITy MOKHO OIPEIENIUTh 10 (hopMmyiie F= qE , YUUTBIBAs, YTO F 1 E, ecin >0 u F1l
E , ecim q<0;
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3) mpu pacCMOTPEHUU [JBUKEHHUS 3apsSOKEHHBIX YAacTUI[ B 3JIEKTPOCTATHUECKOM I10JIe
ClIeyeT BBIACHUTH XapakTep [BWKEHUS U HCIOJIb30BaTb KHHEMAaTHYECKHE U
JUHAMHUYECKHE YPaBHEHUS JBUKEHMSI NN 3aKOH COXPAaHEHUS SHEPIHH;

4) 3anMumMTe BCIIOMOTaTelabHbIE (HOPMYJIBL, a MOJIYUYEHHYIO CHUCTEMY YpaBHEHMs PpEIINTe
OTHOCHUTEJIbHO HEU3BECTHON BEIMUNHBI.

IIpumepsl pemienus 3agaq
3anava 1. /IBa 0qMHAKOBBIX MaJIEHBKUX ILIApHKa, oOyafaromux 3apsaom ;=6 MxKn u 3apsaom
qe= -12 MmxKn, nHaxomarcs Ha paccrossHuu 60 cM npyr ot apyra. Omnpepenurte cuily
B3aMMOJICHCTBUS MEXTy HUMH. UeMy OyJeT paBeH 3aps]l KaKI0ro 1apuka, €Ciid UX MPUBECTH B
CONPUKOCHOBEHME U 3aTEM Pa3bEIUHUTH?
3amaua 2. MarneHbpKUH IMIapUK Maccou 2-107 KT, TIOJIBEIICHHBIN Ha TOHKOM IIEIKOBOM HUTH,
HecET Ha cebe 3apsa 3-107 K. Ha kakoe paccTOSHHE CHH3Y K HEMY CIIeyeT IOJHECTH APyroii
MAaJICHbKHUH IIApUK C 3apsioM S- 107 K1, 9406l HATSKEHHE HUTH YMEHBIINUIIOCH B 2 paza?
3anaua 3. J[Ba ToueuHsIx 3apsana 6,7 u -13,3 uKi HaxoasTcst Ha paccTosHUM 5 ¢M IpyT OT JIpyra.
Haiitn Hanps>K€HHOCTD 3JEKTPUUYECKOTO MOJISl B TOUKE, PACIIONIOKEHHON HA PACCTOSHUU 3 CM OT
MIOJIO’KUTENBHOIO U 4 CM OT OTPULIATENIBHOTO.
3amanue 2. Pemnre KoJIH4ecTBEHHBIE 321291,
3anaya 1. J/|Ba HEMOABMXKHBIX TOUYEUHBIX 3apsiia q U (,, HAXOAACHh HA PACCTOSHUM T APYT OT
Jpyra, B3auMOACHCTBYIOT ¢ cwior F. Onpenenure 3HaueHne BeIMUMHbI, 0003Ha4eHHON «?7». Bo
CKOJIBKO pa3 HM3MEHHUTCS cujla B3aUMOJICHCTBHS 3apsiioB, €CIM PACCTOSHUE MEXAYy HUMU
YBEJIMYUTH B 0 pa3?
3anava 2. /[ByM 0/IMHAKOBBIM IIapUKaM COOOLIWIN 3apsilibl q; U q,. apuku npubiausunu apyr
K Jpyry A0 COINpPHUKOCHOBEHHS M 3aTeM pa3Beian Ha paccrosuue [. Ilpu sToM cuima ux
KYJIOHOBCKOT'O B3auMmoJeicTBus cocraBuia F. Onpenennre 3HaueHUe BEIMYUHBI, 0003HAaY€HHON
«?». PaccTosiHMe Mexly IapuKaMy CyIECTBEHHO OOJIbIlIE UX Pa3MEPOB.
3anaga 3. B BepmmHax A u B npsamoyronsHoro tpeyronsHuka ABC (yron C — npsmoii)
HaxonATcs 3apsaabl g, ¥ qg. Jmuubl karetoB AC u BC paBHBI COOTBETCTBEHHO O M b.
HampsokénHocTs  anektpuueckoro mois B BepumHe C paBHa E. Ompenenure 3HaueHue
BEJIMYMHBI, 0003HAYEHHOH «?».
3amaua 4. [llapuk Maccol m u 3apsAoM ( TMOJABEIICH Ha TOHKON HeBecomoil HUTHU. [lox HUM
pacmosokeH 3apsan qo Ha pacctosHun r. Cuna HarTsbkeHus HUTH paBHa 1. Omnpenenwure
3HAYCHUE BEJIUYNHLI, 0003HAYCHHOU «?».
JlabopaTopnast paGora NeS M3yuenue nocjie10BaTeIbHOIO U MAPAJLJIeJbHOIO COeAUHEHUS
NPOBOHNKOB
[lenb: DKCIEPUMEHTAIBHO ~ NPOBEPUTH  3aKOHBI  IIOCIEAOBATENBHOIO U MApPaJUIEIBHOIO
COEJIMHEHUS IPOBOIHUKOB
OO6opynoBaHMe: HUCTOYHUK  DJIEKTPOIMTAHUS;  aMIIEPMETP;  BOJIBTMETP;  pe3uctop Ry;
pe3ucrop Ry; KiTt04; COeIMHUTENBHBIE TPOBOAA.
Xom paboThI:
N3ydenue nocneqoBaTeIbHOr0 COEIUHEHUS TPOBOHUKOB
1. TloaroroBbTe B T€Tpaay TAOJUILY AJIS 3alHMCU PE3yJIbTaTOB U3MEPEHUI U BEIYUCICHHM:

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.

ol
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3. CobepuTe JIEKTPUYECKYIO TIETIb. Puc.4
4. Ormpenenure MEeHy JIEIEHUS H3MEPUTEIBHBIX TPUOOPOB — aMIIEpMETPa M BOJIBTMETPA.
5. Cpenaiite He00OX0AUMBIE U3MEPEHUS:

a) 3amkHuTe 1Ienb. M3mMepbTe 001IyIo crity Toka B 1ienu [u obmee HanpspkeruneU .

6) V3menute 1ienb, NOJKIIOUYMB BOJBTMETP K IEPBOMY pe3ucTopy R;.

B) U3mepsbre Hampspkenue Uj.

r) M3meHute nens, NOAKIIOUUTE BOJBTMETP KO BTOPOMY pe3ucTopy Ro.

n) (16) Usmepsre Hanpsbkenue Us.

6. CnemnaiiTe pacy€Tsl:

a) Paccumraiite mo d¢opmyne oOmee uHanpsokeHueU;, =U;+ U,u cpaBHHTE C
nokaszaHussMu BonbTMeTpa Ujp Crenaiite BBIBOA O CHPaBEUIMBOCTU 3aKOHA JUIS
HaAIPSDKEHUS.

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

Ui Ryg Ui _Rg
B) Bpluucnure oTHOMmIEHUS U, ! &, MPOBEPELTE CMPaBEIUIMBOCT PABEHCTBA (- = ¢
7. CpenaiiTe BBIBOJ O IPOAEIaHHON paboTe.
8. JlaiiTe OTBETHI HA BONPOCHI:
a) Kak Ha3piBaeTcs npubop Ui U3MEPEHUs CUIIbl TOKa?
6) Kak Ha3bIBaeTcs npuOOp A5 U3MEPEHUsI HAaNlPsDKEHUA?
B) Kak BriIrouaeTcs B Lenb aMrnepMeTp Ui U3MepeHus Cuiibl Toka? B uem ocobeHHOCTH
TaAKOro COeIUHEHUS?
N3yuenue napajiienbHOT0 COEMHEHHSI IPOBOJHUKOB
1. TloaroToBbTe B TETPaaM TaOJIMILY JUIsl 3alMCH PE3yJIbTATOB U3MEPEHHH U BIYMCICHUHI:
U, B Il, A Iz, A 112, A R], OMm Rz, OMm R12, OMm l1 &
L | M
3Ha4YeHUe

2. Hapucyiite B TeTpaau cxemy 3IEKTPUIECKO 11enu (puc. 5).

(98]

Cobepute
Onpenenute

puOOpOB
BOJIETMETPA.
Cpenaiite
HU3MEpEHUS:

PMCSR
2

SJICKTPHUYCCKYIO LICIIb.

LEHY JEeJIEHUS
M3MEPHUTEITBHBIX
amIepMerpa 51
HEOOXOUMBIE

a) HMsmepbte oOmiee HanpspkeHue B nenu Un o01ryto cuty Toka [,

0) l3meHuTe cxeMmy YCTAaHOBKM TaK, 4TOOBI M3MEPUTh CHJIy TOKa I M HampspkeHue
U HamnepBoM pe3ucTope.

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

CrnenaiiTe pacu€Tbl:
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a) Paccuuraiite mo popmyne oburyro cuiny Toka I, =I1+ lpu cpaBHUTE ¢ MOKa3aHUAMHU
amnepmertpa I, Crenaiite BEIBOJ O CTIpaBEIJIMBOCTH 3aKOHA JIJISI CHITBI TOKA.

. 1 1 1 N
6) Paccuuraiite conpotuBienue Rj;p u3 dopmMybl 2o =@ T x> mposeppTe e
12 1 2
CIPaBEITUBOCTb.
I Ry I R
B) Brpiuucnure oTHOIEHUS L ¥ > ¥ IPOBEPBTE CTIPABE/UTMBOCTh PABEHCTBA 1 = =
2 1 2 1

7. CnenaiiTe BEIBOJ O TIPOJICTIaHHON padore.
8. JlaiiTe OTBeT Ha BOIMPOC: U3MEHUTCS JIM TMOKA3aHWs BOJBTMETPA, €CIIM K JIBYM MapajlielbHO
COETMHEHHBIM PE3UCTOPaM JIOOABUTB €111 OJIVH, MapaIIIeITbHO?

duekTpuyeckuii Tok. 3akon OMa /151 y4acTKa Henu
IIpumepHbIe TeCTOBbIE 3a1aHUS

3ananue #1
Bonpoc:

BriGepere nelicTBUS ANEKTPUIECKOTO TOKA

Buvibepume neckonvko uz 5 eapuanmos omseema:

1) TennoBoe

2) ®uznyeckoe

3) Xumuueckoe

4) MarautHoe

5) CsetoBoe

3aganme #2

Bonpoc:

Bri6epete To, 6€3 4ero He MOXKET CyIIECTBOBATH AJICKTPUUECKHUI TOK?

Buvibepume neckonvko uz 4 eapuanmos omseema:

1) ITpoBogHUK

2) CB0OOIHBIE 3apsiabl

3) DnekTpuyeckoe mose

4) MaraurtHoe nosje

3ananue #3

Bonpoc:

CKopocCTh JBUKEHHUS SJIEKTPOHOB B METAJUIMYECKOM MPOBOTHUKE...

Buvibepume necrkonvko uz 4 eapuanmos omseema:

1) O6paTHO mpornopLroHalIbHA TUIONIAIN TONEPEUYHOTO CEUEHUs MPOBOIHUKA

2) IIpstmo mpornopLuOHaIbHA 3apsily 3JIEKTPOHA

3) Ilpsimo mponopIMoHaIbHa CUJIE TOKA B TPOBOIHHUKE

4) Tlpsimo mponopImoHaIbHa KOHIIEHTPAIMH BEIIECTBA, U3 KOTOPOTO CAEIaH MPOBOAHUK
3ananue #4

Bonpoc:

CkopocThb pacnpocTpaHEHHS SIEKTPUUECKOT0 MOJIsl B METAIIMUYECKOM IIPOBOIHUKE PaBHA...
Buvibepume ooun us 4 sapuanmos omeema:

1) CxopocTu IBHKEHUS dJIEKTPOHOB

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

4) CkopocTtu cBeTa

3aganue #5

Bonpoc:

Bonbr-ammnepHas xapakTepucTHKa MPOBOIHUKA 3TO...
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Buvibepume ooun u3z 3 sapuanmos omeema:

1) Ero comportuBnenue

2) 3aBUCUMOCTb CHJIbI TOKA OT HAIlPsDKEHUS B JAaHHOM ITPOBOJHUKE
3) OTHolIeHHEe CUJIBI TOKA K HAMPSKEHHUIO B JAaHHOM MPOBOTHUKE
3aganue #6

Bonpoc:

ComnpoTHuBiIeHHE MTPOBOJHUKA. ..

Bovibepume Heckonvko uz 5 éapuanmos omeema:

1) IIpsimo mponopLUHOHATIEHO HAINPSKEHUIO HA €ro KOHIaxX

2) IIpstmo pONOPLUMOHAIBHO €TI0 JUINHE

3) OGpaTHO MPOMOPIIMOHAIBHO TIJIOMIAIN €T0 MOTIEPEUYHOTO CEUCHUS
4) O6paTHO MPOMOPIHOHATBHO CHIIE TOKA

5) 3aBHCHT OT BELIECTBA, U3 KOTOPOI'O U3rOTOBJIEH MPOBOJHUK
3aganue #7

Bonpoc:

VY aenpHOE CONPOTUBIIEHUE TPOBOAHMUKA U3MEPSIETCS B...
Buibepume ooun uz 4 eapuanmos omeema:

1) Om*m

2) Om/Mm

3) Om*m°

4) OmM*Mm

3ananue #8

Bonpoc:

Brrancnure conporusnenue (B8 OM) MeIHOro npoBoja JInHOU 70 M, €Cliu III0IIaib €ro
IIONIEPEYHOI0 CEYEHUS paBHa 2 MM,

Hzobpasicenue:

3anuwume uucno:

3aganue #9
Bonpoc:

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

3ananme #10
Bonpoc:

[IpoBognuk anuHOoM 100 M U3rOTOBIIEH U3 HEM3BECTHOrO MeTasuIa. [Tnomane ero nonepeyHoro
CeueHHUs paBHa 3 mm”. Korja B HéM W3MEpUJIM CUJTy TOKa OHa OKa3ajoch paBHoU 10 A, a
M3MEpUB HaNpsHKEHUE HAa KOHIAX 3TOro NMPOBOJHMKA, noxyywin | kB. Haiinure ynensHoe
conpoTtuieHue Marepuana (B MOM*M), 3 KOTOPOTO U3TOTOBJIEH MPOBOTHUK.

3anuwume wucno:

IpakTnueckas padora Ne§ Pemenue 3aga4 no reme «3aKOHbI OCTOSIHHOTO TOKA»
I{ens paboOTHI: 3aKpENUTh YMEHHE NMPHUMEHSTh 3aKOHBI MapaJlIeIbHOTO W IOCJIEI0BATEIBHOTO
COCIMHEHUS TPOBOTHUKOB MPHU PEIICHUH 3a7a4.
3aganue 1. OTBEThTE Ha BOMPOCHI.

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

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

3. Ot 4ero 3aBUCHT 3JEKTPUUYECKOE COMPOTUBIIEHUE TPOBOJHUKA?
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4. Cdhopmynupyiite 3akoH OMa I y9acTKa [eru.

5. Kakoe coennHeHne Ha3bIBA€TCs MOCIEA0BATENbHBIM? TAPAIEIbHBIM ?

6. Kak Haiitu o01iee COMpOTUBIEHUE JIBYX PE3UCTOPOB, COSTUHEHHBIX MOCIEI0BATEIHHO?
napajuieiabHO?

MeToanuyeckue ykazaHus
[Ipu penrennu 3a1a4 peKOMEHIYETCS:

1) HayepTHTHh CXEMy W yKa3aTh Ha HEW BCE DJIEMEHTHI IEMU: UCTOYHUKHU TOKA, PE3UCTOPHI U
JIp., YCTAHOBUThH IMPEABAPUTENIBHO, O KAKOW LIEMU TOBOPUTCS B YCIOBUU 3a/auu:
3aMKHYTOH WJIMHA O KaKOM-JIN0O Y4acTKE eI,

2) yCTaHOBHUTb, KAKHE 3JIEMEHTHI LIEMHU BKJIIOUEHBI IOCIIEI0BATENbHO, KaKHUE MapaiebHO;

3) Ha KaXJOM YydYacTKe IIETH OMNPEETUTh HAMpPAaBJICHHUS TOKOB W 3alUCaTh I KaKIOH
TOYKH Pa3BETBICHUS (€CIM OHU €CTh), YPAaBHEHHsI TOKOB M YPaBHEHHUS, CBS3BIBAIOIINE
HaIpsKEHUS HA ydacTKax e,

4) wucnons3ys 3akoH OMa, yCTaHOBUTD CBSI3b MEK/y TOKaAMU, HAPSKEHUSIMU;

5) pemwuTh MOTYyUYEHHYIO CUCTEMY YPaBHEHHI OTHOCUTEIHFHO HCKOMOM BEJIMUMHBI.

IIpumepsl peuienus 3agay

3amaua 1. JIBa mpoBogHuKa comportuBiienneM R;=2 Om, R,;=3 OmM coenuHeHbl mOcae0BaTeNIbHO.
Cuna toka B umenu 1 A. Omnpeaenutrb CONPOTHBICHHE LENU, HANPsDKEHUE HA KaXIIOM
MIPOBOJIHUKE U TMIOJTHOE HAMPSIKEHUE BCETO ydacTKa IeTH.

3amaua 2. B OCBEeTUTENbHYIO CE€Tb KOMHAThl BKJIIOYEHBbl JBE JJIEKTPUUYECKUE JIAMIIBI,
conpotusiieHus: kotopbix 200 u 300 Om. Hanpsokenue B cetu 120 B. Onpenenuts cuity Toka B
Ka)KIOU JIaMIle, CHITy TOKa B MOJBOJAIIMX MPOBOAAX (T.e. CHIy TOKa J0 pa3BEeTBIICHUS), 0O1Iee
3amanue 2. Pemure KoaudecTBEHHEIC 3aa4H:

3amaua 1. Tpu pesucropa conpotusieHusiMu R;, Ry, R3 coennuensl nocneqoBaTenbHO TakK, YTO
oO1ree COMPOTUBIICHWE JTAHHOTO yYacTKa IIEMH COCTaBisieT R, a 3Ha4YeHWs HaAmpsDKEHUs Ha
pe3uctopax u cwibl Toka B HUX paBHbl Uj, Uy, Us u Ij, I, I3 coorBercTBeHHO. Onpenenure
3HAYCHUS BEJINUNH, 0003HAYCHHBIX «?».

3agaya 2. Tpu pesucropa compotuBieHusMU Rj, Ry, R3 coenuHeHwsl mapanienbHO Tak, 4TO
oO11ee COMPOTUBIIEHUE JIAHHOTO yYacTKa IIEMU COCTaBlsieT R, a 3HaueHus1 HampspKeHus Ha
pe3ucropax U cuibl Toka B HUX paBHbl Uj, Uy, Us u I, I, I3 coorBercTBeHHO. Omnpeaenute
3HAYCHUS BEJIMUNH, 0003HAYCHHBIX «?7».

3amaua 3. B nmammoii cxeme Ry, R, m Rz —
COIPOTUBIICHHS ~ COOTBETCTBYIOIINX L ——T]
pesuctopoB, a lj, b ulz;; Uy, Uy u Us — — s I—
— CWJbl TOKOB U HalpsDKEHUS Ha N ey T
COOTBETCTBYIOIIHNX y4acTKax.

Ompenenure  3HAYEHUST  BEJIMYUH,
0003HaYEHHBIX «?».

JlabopaTopnas padora Ne6 Hab.1oneHue nqeiicTBUSI MATHUTHOTO MOJISE
OO6opyroBaHue: MTATUB C My(TOH U JTANTKOH, ICTOYHUK MTUTAHUS, TIPOBOJIOYHBI MOTOK,
JIyrooOpa3HbIii MAarHUT, KJIIOY, COETMHUTENIbHBIE TPOBO/IA.

Xon paboThI:

1. CoGepute ycTaHOBKY, MTOKa3aHHYIO Ha pucyHke. [lonHecs k
IPOBOJIOYHOMY MOTKY MarHuT, 3aMKHUTE Ienb. OOparute
BHHMAaHHUE Ha XapaKTep MarHUTHOTO B3aWMOJICUCTBUA MOTKA U
MarHuTa.

2. Tlognecure K MOTKY MAarHut apyruMm momrocoM. Kak
U3MEHWIICS XapaKTep B3aWMOJCHCTBHS MOTKAa M Maraura?
[Touemy?
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3. 3. IloBTOpuTE ONBITHI, PACIOIIOKUB MATHUT C JPYTrOi CTOPOHBI MOTKA.

4. Pacriono>xure MpOBOJIOUHBIH MOTOK MEXIYy MOJIOCAMHM MarHUTa Tak, Kak 3TO MOKa3aHO Ha
puUCyHKe. 3aMKHyB Lielb, HalOionanTe ABJIEHUE.  3apUCyWTEe  CXeMy
onbiTa. CrenaiTe BHIBOJBI.

5. B pabote paccMOTpUM B3auMOJeHcTBUE cojeHouzna ¢ MarHuToM. Kak
U3BECTHO, B  COJEHOMAE IOJ  TOKOM BO3HUKAE€T MAarHUTHOE  IIOJIE,
KOTOpoe OyZeT B3auMOJAEHCTBOBATH c IIOCTOSIHHBIM MarHUTOM.
[IpoBenem cepuio M3 YETHIPEX OMIBITOB C pa3IUYHbIM pacmnoaoKeHUeM
KaTylKu 1 MarauTa. Clenyer 0Xuaarh, yTo UX B3aMMOJICHCTBHUE TaKkKe OyeT
Pa3IUYHBIM (mpuTsArHBaHUe WIn OTTaJKUBaHUE). Boinonnenue
paboTHI:

Habmtonaembie SIBIICHUS yA006HO IIPEACTABUTH B BUJIE PUCYHKOB:

Ha pucyHnke yka3aTp HampaBlieHHE€ MarHUTHBIX MOJIEH KaTyLIKU (@ Tak e MOJoca KaTyIIKU) U
MarHura, pe3yjabTaT B3auMOJACHCTBUS (OTTAIKUBAETCS UM MPUTATUBACTCS):

Jl1s TOYHOCTH NOCTPOEHUS N300paKeHHUI NCIOIb3YHTE LIBETHBIC PYUKH HIIM KapaHIally.
HapucyiiTe kaTymky ¢ TOkoM (yka3aTb HalpaBJIEHUE TOKA B BUTKAX) U MOKAKUTE HAIIPABIICHUS
IIOJIFOCOB €€ MarHUTHOro noJisd. Kakum npaBuiioM Ajis onpezeeHus Moa0COB M0Ib30BaINCh?
JlabopaTopHast paGora Ne7 U3ydyeHue siBJIeHUsI 3JIeKTPOMATHUTHOMH HHYKIIUH

enb: yGenuThCst B BHIIOJIHEHUH 3aKOHA 3JICKTPOMArHUTHOM MHAYKUMH U nipaBuia JIeHna.
O6opyoBaHue: MWUIMAMIEPMETP, UCTOUYHUK TOKA, JIBE KaTyIIKH C CEpACYHHKAMH, KIIOY,
COEJIMHUTEIIbHBIE IPOBOJIA, MATHUTHASI CTPEJIKA, LIBETHBIE KapaHalliu.

Xox paboThl:
1. CobepuTte 3MEKTPUUECKYIO IEMb, COSAMHHUB KJIEMMbI MIJITHAMIIEPMETPA U KaTyIIKH
2. IToaroroBrTe B TETpagu TAONHILYy ISt
3alucu pe3yJIbTaTOB HaAOJIFOICHUH:
Ne
Cxema onbiTa BoiBoa 13 onbITa
OIBITA
N+
—0
1
(\/
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3. CrenaiiTe ONBITHI M 3aITUIITUTE CBOW HAOJIOICHUS B TAOIHUILY:
OmnbIT Nel
a) BBoauTe MarHuT CeBEpHBIM MOJIOCOM BHYTPh KaTYLIKH, HaO0/as OJHOBPEMEHHO 3a
CTpenKoil MuutHamnepmeTpa. M3aMensiite ckopocTh MaruuTa.Uto Habm01aeTe IpH 3TOM?
0) 3apucyiiTe cxeMy JTOro OIbiTa B TaONWIly, yKa3aB HampaBlieHWEe TOKa B Ienu (C
MOMOIIIbIO TipaBuia JleHna).
OmnpiT No2
a) [ToBTopuTe onbIT Nel, BbIIBUTast MATHUT CEBEPHBIM MOJIFOCOM U3 KaTYyIIKH.
0) 3apucyiiTe cxeMy JTOro OIbiTa B TaONWIly, yKa3aB HampaBlieHHe TOKa B Ienu (C
MOMOIIIbIO TipaBuia JleHna).
OmnbiT Ne3
a) BBoguTe MarHMT OKHBIM TIOJIOCOM BHYTPh KATYIIKH, HaOJIOJash OJHOBPEMEHHO 3a
cTpenkoil MmuuinamnepmeTpa. M3mensiite ckopocts MarauTa.Uro HabmroaeTe npu 3Tom?
0) 3apucyiiTe cxemy ATOro OmbITa B TaONUIly, yKa3aB HalpaBJIeHHE TOKa B Ienu (C
MOMOIIBIO TipaBwmiIa Jlenna).
OmnbiT No4
B) [ToBropute onbiT Ne3, BeIIBUTast MATHAT FOKHBIM ITOJIFOCOM M3 KaTyIIKH.
T) 3apucyiiTe cxemy JTOro OmNbITa B TaONMWIly, yKa3aB HalpaBiCHHE TOKa B Ienu (C
MOMOIIBIO TIpaBmiIa JleHta).
4. Cnemnaiite BBIBOJ O TIPOJIEIIAHHOM paboTe.
5. JlaliTe OTBET Ha BOMPOC: B KaTyIIKy BJBUTAIOT MarHUT OJUH pa3 OBICTPO, APYTrod pa3

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

IIpakTuyeckas padora Ne9 Pemenne 3axa4 no reme «MarHuTHoe moJie.
DJIeKTPOMArHUTHAasi MHAYKIUSD

Hens paGoThl: yriayOuTh M 3aKpENMUTh MOHATHUS O MAarHUTHON WHAYKIHUU, CUJIe AMIiepa, YMETh
MPUMEHATh 3aKOHbl MArHUTHOTO B3aUMOJIECHCTBUSI TNapajuIeNIbHBIX TOKOB M AwmIiepa mpH
pELIECHNUH 3a]1a4.
3aganue 1. OTBEThTE Ha BOMPOCHI:
1. Urto Takoe MarHuTHOE I10je?
2. Kaknmu BenmnunHAMU OMHCHIBACTCS MarHUTHOE 110Je?
3. Urto Ha3bIBAaETCS JIMHUEW MATHUTHON UHAYKIUHU?
4. Kakas cuna Ha3bIBaeTcs cuiiod Amnepa? Uemy oHa paBHa?
5. Ilo xakoMy npaBUJTy HaXOJAST HANpPaBIIEHUE CUITbI Ammiepa?
Mertoanuyeckue yKazaHus
[Ipu pemennu 3a1a4 HEOOXOIUMO:

1) cmenarb cxemMaTHYECKUW YEPTEXK, YKa3aB HAa HEM JIMHUM WHIYKIIMUA MArHUTHOTO TMOJIA.

YacTto TUHUU HHIYKIUU H300paKAIOT B IUIOCKOCTU YEPTEkKa, B HEKOTOPBIX CIIydasx
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yA00HO WX U300paKaTh MEPIICHIUKYJIAPHO TUIOCKOCTH YepTexka («X» - OT HaOIroaaTes,
«» - K HaOJIFOAaTelo),

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

3) ucnonb3ys TpaBWIO JIEBOW PYKH, ONpPENENIWThb HaIpaBlIeHHWE CWIbl Ammepa,
JNENCTBYIOIIMX HA Ka)KJbIH 2JIEMEHT KOHTYpa, U U300pa3UuTh UX Ha YEPTEKE;

4) 3amucath GOPMYIBI A CHJI AMIIepa I BPAIIAIONIET0 MOMEHTa, CO3aBaeMOr0 ITHMHU
CUJIAMU U HAlTH U3 HUX UCKOMYIO BEJTUYHHY;

5) ecnau B 3aJau€ paccMaTpPUBAETCsS PaBHOBECHE MPOBOJHHKA, TO KPOME CHUJIbI AMIiepa,
HY’KHO YKa3aTh BCE OCTaJIbHbIE CUJIBI, JICHCTBYIONINE HA MPOBOIHUK, U 3aMUCATh 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 pacroiiokeH B MArHUTHOM IIOJIE C
uHaykiuen 2 Tn. OnpeaenuTs MOMEHT CHII, IEUCTBYIOIIMX HA MPOBOJIHUK, €CIIM 110 HEMY TE€UYeT
TOK 4 A, a CJIOBbIE JIMNHUM MATHUTHOTO TOJISI MTapajuIeNIbHbI IIOCKOCTH

3amaua 2. [IpoBoguuk mmHONW 20 CM M Maccoil 5 r MOJBEIICH TOPU30HTAIBHO Ha JIBYX HHUTSIX B
OJIHOPOJIHOM MarHuTHOM Tnojie. (HampaBienue BekTopa MarHUTHOW MHIYKIMHM TPUBEICHO Ha
pucyHke.) Kakoii BeTMUuHBI TOK HAa/10 MPOMYCTUTH 11O MPOBOJHUKY, YTOOBI HUTHU Pa30pBaJINCh,
3amaua 3. Ha npoBoanuk minHou 50 cM, HaXOIAIIUNACA B OJJHOPOJHOM MAarHUTHOM TOJIE €
MarautHoro unaykmuen 0, 1 T, aeiicteyer cuiia 0,05 H. Berauciaure yron mexmay
HaIlpaBJICHUEM CUJIbl TOKAa U BEKTOPOM MarHUTHOW MH]IyKIIMH, €CJIU CUJIa TOKA paBHA 2 A.
3amanue 2. Pemnre KOJIMYECTBEHHBIE 3aaUH.

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

3amaga 2. I; m I, - cunma Toka B JABYX MapajUjleNIbHBIX MPOBOJHHUKAX, PACCTOSHUE MEXIY

kotoppiMu  R. L. — nnuHa npoBoaHHMKOB, B; u B, - MarHuTHast MHIyKIMS MarHUTHBIX TOJIEH
Ha PaCCTOSHUU R or coorBercTByrommx npoBoAHUKoB, F  — cuma B3aumonencTBUs
poBOAHUKOB, (1 = 1). Onpenenure 3HaYCHUE BETUIUHBI, 0003HAYCHHOU «?».

3amaua 3. Cuna TOoKa B FOPU3OHTAIBHO PACIIONIOKEHHOM MPOBOAHUKE JAJIMHOM L. M Maccoil m
paBHa [. Eciu moMmecTuTh MPOBOJHUK B MarHUTHOE TOJIe, TO MPU HEKOTOPOM HAIMpaBJICHUU
BEKTOpa MarHUTHOW MHAYKIMH, B CIly4ae KOrJa WHIYKIHS MarHUTHOTO MOJsi cOcTaBUT B, cuna
TsDKeCTH OyneT ypaBHOBemieHa cuioil Awmmepa. Ompenenute 3HAYCHUE BEIWYWHBI,
ob0o3HaueHHOU «?». Crenaiite uepTéx K 3a7ade, yKaXHUTE HA YepPTEeKE HaAIpaBlICHHE TOKa U
HaIpaBJeHUE BEKTOpPa MAarHUTHOW WH]TyKIIMH, COOTBETCTBYIOIIUE YCIOBUIO 3aa9H.

3anaua 4. [IpoBoanuk quHOM L, mo koTopomy Teder Tok [ moMelieH B MarHUTHOE TOJIE C
naaykuued B. Ilox neictBueM cunbl Amnepa Fo  OH mepememiaercss Ha paccTosHue X, NpU
»ToM ToJie coBepiraet padory A. (I L B) Onpenenute 3HaueHHE BETHMUNHBI, 0003HAYCHHON «?».
3agava 5. IIpoBomuuk mmuHo L m mMacco m, mo KOTopomy TedeT TOK [ momenieH B
MarHuTHoe mnojie ¢ uHaykuued B. IIpoBogHuk moaBemnieH Ha HEBECOMbIX HUTIX. HaTskeHue
HUTeH paBHO Hy0. OnpeenuTe 3HaUeHNEe BEIUUMHBIL, 0003HaYeHHON «7».

IIpakTuyeckas pabora Nel( Pemenue 3agau no reme «Mexannueckue KoyiedaHusl.
Yunpyrue BoJIHbD)

[lenp paboThl: NpUMEHUTH (GOPMYJBI I HAXOXKACHUS XapaKTepPUCTUK TapMOHHUYECKHX
MEXaHUYECKUX  KoyieOaHWH, OOBACHATH  KayeCTBEHHBbIE  33/a4d, OCHOBBIBAsCh  Ha
3aKOHOMEPHOCTSIX BOJIHOBBIX M KOJIEOATEIbHBIX IBUKEHUH.
Meroaunueckue yka3aHus
[TpuBeném oOmuUiA aaTOPUTM PEIICHUS PACYETHOM 3a1a9u 10 (HU3HKE.

1. Tpounraiite TeKCT PuU3nUECKO pacuETHON 3aaa4H.
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2. 3anummuTe KpaTKo YCJIOBHE U TpeOOBaHME 33aJ1a4M C TOMOUIbIO OOIIETIPUHATHIX YCIOBHBIX

0003HaYCHHIA.

[TpoBepuTh Bee 1 (hU3NIECKHE BETMYMHBI IPUBEICHBI B CHCTEMY €IWHUIIL.

4. BBIMOJIHUTH YETKUH, MOHSATHBIA PUCYHOK, HE 3aTPOMOK/IAsl €r0 JIMIITHIUMH, HE
NPUHLMIIAAIBHBIMU AETATISIMU; €CIIN 33J]a4a MOKET ObITh pelleHa 0e3 pUCyHKa, ero
JIeNnaTh He cleAyeT (B HeNsX SKOHOMHUH BPEMEHH).

5. CocraBbTe pusznueckue GOpMyJbl, ypaBHEHUS B COOTBETCTBUU C COJICPKAHUEM

pacuéTHOll 3a1aun U €€ TpeOOBaHUIM.

CocTaBbTe palMOHAJIbHBIN IUIAH PEIICHUs 3aJa4l

7. TlpomymaiiTe, Kakue JOMOJTHUTENIbHBIE JAHHBIE MOYXKHO U3BJIeYb U3 (HOpMYJI, ypaBHEHHI
JUISL peanu3aluy TpeOoBaHUN 3a/1auu.

8. IlpousBeaute Bce HEOOXOAUMBIE B JaHHOW 3ajjaue NEHCTBHS C 33JaHHOM MaTeMaTHUECKOM
TOYHOCTHIO.

9. 3anummuTe MOJy4EHHBIN OTBET.

[Tpumep pemenus 3aaauu: Berancnaure maccy rpysa HoJBEUIEHHOIO Ha MPYKUHE KECTKOCTHIO

250 H/m, ecniu oH coepiuaet 20 konebanuit 3a 16 c.

Pemmre cienytomiye 3a1a4m caMOCTOATEIBHO.

1 BapuaHr.

1. Paccuuraiite neprnos KojaeOaHU UTJIbl, €CJIA BaJl 3JEKTPUUECKOMN IIBEHHON MallluHBI
Bpaiaercs ¢ yactotoit 920 06./MuH. 3a 0AMH 000POT BaJia UIJla COBEPILAET OJHO
BBIHYKJCHHOE KoJieOaHHe.

2.Wrna mBeiiHOM MalIMHKK COBEPILACT rapMOHUYECKHE KOJIeOaHus 1o 3akoHy X= 20
sin mtt . OnpeenuTe aMIuIUTy Ay, Iepruol KOJeOaHusl U 4acToTy.

3.Bbruucnure yacToTy CBOOOIHBIX KOJIEOAHUH Teja Ha MpY>KUHE, ecliu Teo Maccoit 200
T. COBepIaeT KojaeOaHus Ha MPYKUHE , )KECTKOCTh KoTopoii 2 kH/m.

4.Bpluucnure JJIMHY yIbTPa3ByKOBOI'O T€HEPATOPA B aJIFOMUHUU, €CIIU YacTOTa
yabTpasByKa paBHa 3 M Iy, a ckopocTs B amomusmn 5,1 10° m/c

[TpuBeném oOLIUIT AaNTOPUTM pEIICHUs KaueCTBEHHOU 3a/1a4uM 10 (pU3MKe

1) IlpouwnTaiiTe TeKCT PU3NUECKON 3a7auu.

2) Ilpoananu3upyil 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 SIBJICHUM.

6) Cnenali BBIBOJI.

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

AHanus ycnosus. KauecTBeHHast CTOpOHa 3a7a4uu — BO BpeMsl IBUYKEHUSI HACEKOMBIE

COBEPUIAIOT KOJIeOaTeNbHbIE IBUKEHHS KPBUIbSIMH, TEM CaMbIM CO3/1aBasi 3ByKOBYIO BOJIHY. Uem

BBIIIIE€ YaCTOTa KOJI€OAHUM, TEM BBILIE 3BYK. 3HAUUT, KOMap Yallle MaIleT KPbUIbSIMHU.

Pemmre cnenyromye 3a1a4u caMOCTOSTEIBHO.
1 BapuaHr.
5.00bsicHUTE, TOYEMY TIPH MPOBEICHUH BIAKHBIM MAJIbIEM M0 CTEKITY TOTy4YaeTcs 3BYK.
6.00BsCHUTE Ha KaKyIO BEJIMYUHY - YaCTOTY WJIM JUIMHY BOJIHBI pearupyeT 4eI0BEeYeCcKoe
yXo.

IIpakTnyeckas padora Nell Pemenue 3aga4 no reme «J1eKTPOMATHUTHBIE KOJI€OAHUSD)
[lenb paboOTHI: 3aKpeNUTh YMEHHUE pellaTh 3a/1a4yd Ha BBIYMCIEHWE UHAYKTUBHOTO, EMKOCTHOTO
COIPOTUBIICHUH, IEHCTBYIOIIETO 3HAUEHUS CHJIbI TOKA U €r0 aMIUTUTYTHOTO 3HAUYEHUSI.

3ananue 1. OTBETbTE HA BOIPOCHI.
1. Kakue koneOaHus Ha3bIBaOT 3JEKTPOMArHUTHBIMU?
2. Yto HaA3BIBAIOT IEPEMEHHBIM JIEKTPHUUECKUM TOKOM?

(98]

N
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N3 xakux 371€MEHTOB COCTOUT KOJIeOaTeNbHbIN KOHTYp?
OT yero 3aBUCHUT NEPUOJ FTEKTPOMATHUTHBIX KOJIeOaHU?
Yemy paBHO EMKOCTHOE COIIPOTUBIICHHE?
Uemy paBHO MHIYKTUBHOE CONPOTUBIIEHUE?
MeToanuyeckue ykazaHus
Pemenwne 3a1a4 00 31€KTPOMArHUTHBIX KOJIEOAHUAX B KOJIeOATEIbHOM KOHTYPE CBSI3aHO C
HaXOXXJIEHWEM Tepruoaa (MM COOCTBEHHOW YacTOTHI) KOJIEOAHMM KOHTypa C HCIOJIb30BaHUEM
dopmynsl Tomcona. Ilpu pemeHMM HEKOTOPBIX 3a/a4 UCIOJIB3YIOTCS 3aKOHBI COXPAHEHUS M
IPEBpALICHUs] SHEPTUU B KOJI€OAaTEIbHOM KOHTYPE.
1) 3anwmcath 3a1aHHOE YpaBHEHUE U ypaBHEHHE TAPMOHUYECKUX KosieOaHui B 00I1IeM BUJIE;
2) COIMOCTaBUB 3TH YpPaBHEHHUS, ONPEIENIUTh BEIUUYMHBI, XapaKTepU3YIOUIHEe KoJeOaHUs
(aMIUIMTYly, 4acTOTy, epuoji, pasy) U Apyrue BeITUUYHUHBI B COOTBETCTBUH C yCIOBHEM
3a/1a4uy;
3) B HEKOTOpBHIX 3ajadyax, HAOOOPOT, MO M3BECTHBIM BEIUYMHAM, XapaKTEPHU3YIOLIUM
K0JIe0aTEeNIbHYIO CUCTEMY, CIIEYET 3allucaTh ypaBHEHHE rapMOHUYECKUX KOIeOaHuH.
IIpu pemenun 3amau no Tteme «llepeMeHHBIM TOK» ciaeayeT NOMHUTb, YTO 3TO
BBIHYKJICHHbBIE AJIEKTpUYECKUE KoseOaHus, He0OOXOIUMO YUYUTHIBATH OTJIMYUE JEHCTBYIOILETO
3HA4YEeHUs CUJIbI TOKA (HANpPSDKEHUS) OT aMILUIUTY/THOTO.
IIpumeps! pemienus 3agay
3anaua 1. 3apsi Ha MIacTUHAX KOHJIEHCATOpA KOJIeOaTEIbHOTO KOHTYPA U3MEHSIETCS C TeUCHUEM
BpeMeHU t B COOTBETCTBUHU ¢ ypaBHeHueM (= 50cos 100mt. Halitu nepuoa W 4acToTy
KoJIeOaHUH B KOHTYpE, LUKIMYECKYI0 4YacTOTy, aMIUIUTYAy KojeOaHui 3apsjga ¥ aMILIUTyay
Kosie0aHuM CUIIbl TOKa. 3anucaTh ypaBHEHUE 1= i(t), BbIpaKaroliee 3aBUCUMOCTb CHJIbI TOKa OT
BPEMEHH.
3anaya 2. VHIYyKTUBHOCTH U EMKOCTh KOJIEOATEILHOTO KOHTYpa COOTBETCTBEHHO paBHbI 70 I'H
u 70 Mx®. OmnpenienuTs nepuo KoiaedaHuii B KOHTYpe.
3agaya 3. KakoBO MHAYKTUBHOE CONPOTUBIECHHE MPOBOJAHUKA ¢ MHAYKTUBHOCTHIO 0,05 I'H B
LEMU TEPEMEHHOT0 ToKa ¢ yactoToit 50 ['u?
3agaua 4. KonaeHcatop BKIIOYEH B IENb MNEPEMEHHOrO TOKa CTAaHAAPTHOM YacCTOTHI.
Hampsokenne B cetn 220 B. Cuna Toka B 1ienu 3toro kosaeHcaropa 2,5 A. KakoBa €MKocTh
KOHJIeHcaTopa?
3ananue 2. Pemmnre KOIMUYECTBEHHBIE 3aJa4H.
3anava 1. KonebGaTenbHbIl KOHTYp COCTOMT U3 KaTyIIKU MHAYKTUBHOCThIO L W KOoHIeHcaTopa
emkocteio C. Ilepuon konebGanuii B KoHType paBeH T, yactoTta xonebanuii v. MakcumanbHbIe
3HAYEHMs CHJIbI TOKa B LIETIM, HANPSDKEHUS U 3apsja Ha KOHJEHCAaTOpe paBHbI COOTBETCTBEHHO
Im, Un U qm . MakcuMalibHbIE 3HAUEHUS SHEPTUU HIEKTPUYECKOTO U MATHUTHOTO TIOJISl PaBHBI
Wem 1 Wpp. Onipegennrte 3Ha4eHHUS BETUIHHBI, 0003HAYEHHOHN « 7).
3amaua 2. YpaBHEHHE 3aBHCHMOCTH 3apsia Ha OOKJIaJKaxX KOHJEHcaTopa KoiebaTeabHOro
KOHTYpa OT BPEMEHM UMEET BUA: q = mCOS(®ot); A€ ( - 3apsAd B MOMEHT BPEMEHU t, (m -
MaKCUMaJbHBIN 3apsia, ¢ - LUKIMYECKass yacToTa KojeOaHuil. MakcuManbHas cuja TOKa B
nenu I, mepuon xonebanuii T, 3aBUCUMOCTH CHUJTBI TOKA B KOHTYPE OT BPEMEHH OMHUCHIBAETCS
ypaBHeHreM I(t). Onpenenute 3Ha4eHUsI BEIUYHH, 0003HAYEHHBIX «?».
3agayva 3. Ha pesuctop conpoTtuiieHHEM R mogaHo nepeMeHHOe HANPsKEHHUE, N3MEHSIONIEEC C
TedyeHneM BpemeHHu no 3akoHy U=U(t). Onpenennure aecTByrOIME 3HAYEHUS HANPSDKEHUS U
CHWJIBI TOKA, a TAK)KE 3HAU€HHE MTHOBEHHOW MOIIIHOCTH B MOMEHT BPEMEHHU t.
3amaua 4. KoneOaTenpHbIE KOHTYp COCTOMT M3 KOHJEHcaropa eMKocTbio C W KaTymku
MHIYKTUBHOCTBIO L , yacToTa mepeMEeHHOro TOKa B LEMHA (0. AKTUBHOE COITPOTHUBIICHHUE B LIENU
R , unnyxktuBaoe Xi, émkoctHoe Xc, nmojgHoe Z. MakcuMmanbHOE 3HAYEHUE CWIBI TOKA Iy,
HanpsokeHuss Uy, pe3oHaHCHas 4acToTa o, OmpenenuTe 3HaYEHUS BEJIMYUH, 0003HAYCHHBIX
«M.

A
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IIpakTuyeckasi padora Nel2 Pemenue 3aga4 nmo reme «J1eKTPOMArHUTHBIE BOJIHBD)
[lenp paGoTHI: 3aKpemuUTh yMEHUE NPUMEHATH (Qopmyisl TOMCOHA W AMWHBI BOJHBI TMPHU
pelIeHNH 3a1ad.
3apanue 1. OTBEeTHhTE HA BOPOCHI.

1. Yro mpencraBisieT coOOH JIEKTPOMarHuTHOE 1oJsie?

2. Yto Takoe 3IeKTpOMarHuTHas BOJIHA?

3. Uemy paBHa JJIMHA JIEKTPOMArHUTHON BOJIHBI?

4. Yemy paBHA CKOPOCTh PACIIPOCTPAHEHUS JIEKTPOMATHUTHOW BOJIHBI?

IIpumeps! pemienus 3agay
3amaga 1. OmpepenuTe 4acTOTy U AJMHY BOJHBI pPaguolNepeaTylKa, €CIU TMEepPUOJl €ro
IEKTPHYECKUX Konebannii pasen 10° c.
3agaua 2. OnpenenuTh 3JIEKTPOEMKOCTh KOHJIEHCATOpPA, BKIIOUEHHOIO B KoJeOaTelbHbIN
KOHTYp, MHIYKTHBHOCTH KoTOoporo 1,5 MI'H, ecmu OH W3Iy4aeT SJIEKTPOMAarHUTHBIC BOJIHBI
muHou 500 M.
3amaya 3. Cuna TOoKa B OTKPBITOM KOJEOATEIbHOM KOHTYpPE H3MEHSIETCS B 3aBUCUMOCTU OT
BpeMeHH 10 3akoHy: i=0,1cos 6 - 10°7t. Haiitu qIuHy n3aydaeMoil BOJIHEL
3ananue 2. Pemmre KOMMYECTBEHHBIC 3aJaUH.
3amaga 1. B upeanbHOM KoeOaTeIbHOM KOHTYpE MNPOUCXOMAAT CBOOOJHBIE 3JIEKTPUUYECKUE
KoneOaHusi ¢ aMIUIMTYIOW cuibl Toka ly, 3apsima qy, HampsbkeHus Ha koHzaeHncatope U,. B
paccMarpuBaeMbli MOMEHT BpPEMEHHM CHJIa TOKa B KOHType I, 3apsn koHmeHcaropa (,
HanpspkeHue Ha koHaeHcatope U. PaccunraiitTe 3HaUeHHs BETUYMH, 0003HAYEHHBIX «?7».
3amaua 2. KoneOaTenpHBIE KOHTYP COCTOMT M3 KOHJEHcaropa eMKkocTbio C U KaTymku
WHOYKTUBHOCTRIO L. Yacrora koneGanuit v, mepuox T, aiuMHa wW3aydyaeMOW BOJHBI A
Ornpenenurte 3Ha4CHUS BETUYUHBI, 0003HAUYEHHON «?».
3amaya 3. [l HAcTpOWKM [ETEKTOPHOTO paJMONpUEMHUKA Ha OMNPEICNIEHHYIO BOJHY, Kak
NpaBUJIO, HW3MEHSIOT EMKOCTh KOHJEHCAaTopa B KoJeOaTeNTbHOM KOHTYpe, IOBOpaduBas
IUTACTUHBI KOHEHCATOpa OTHOCUTENBHO Apyr apyra. [lpu mpuéme paanoBOIHBI ATUHOM BOJIHBI
A €MKOCTh KOHJIEHCATOpa B KOHType coctaBisieT C, MHAYKTUBHOCTh KaTymku L. Onpexnenure
3HaYeHHUE BETMYUHBI, 0003HAUEHHOU «?».
3amaua 4. PaamocurHan, MyIIEHHBIM Ha pPAacCTOSHHME S; BEpHYJCS yepe3 BpeMs tj, a
paZvoCcUrHaj MyIIEHHBIM Ha paccTosHUuE S, BepHyJcs depe3 Bpems tp. Ompenenure 3HaUeHHE
BEJIMYHUHBI, 0003HAYEHHOH « 7.

JlabopaTopHasi pa6ora Ne§ M3mepeHue 1JIMHBI CBETOBOM BOJIHBI
Lenb: 3KCIIEPUMEHTAIBHO W3MEPUTH JUIMHY CBETOBOW BOJHBI Ui KPACHOTO M (PHOJETOBOTO
y4acTKa CIeKTpa.
Oo6opynoBanue: nudpakuuoHHas pemerka ¢ mepuogom 0,01 MM, mrTaTuB, JHHEHKa ¢
JepKaTesieM JJsl PelIeTKH M YEepHBIM JKPaHOM CO WIENbI0 TOCPEAMHE, KOTOPBI MOKEeT
nepeMeIaThCst BIOIb TMHEHKH, UCTOYHUK CBETA.
Xom paboThI:
1. Cobepute OSKCIEPHUMEHTAIBHYIO YCTaHOBKY. PaccmarpuBas 1menb B DKpaHE CKBO3b

TUGPaAKIIMOHHYIO PEIIETKY, HaOmonaiTe Au(QpakiiMOHHbIE CIEKTPHl. Y CTAHOBUTE PEIIETKY

B JIEpIKaTelle TaK, YTOOBI MOJIOCH CTIEKTPa PACIIONaraIich NapalieNIbHO HIKalle KpaHa.

Maxcumym ceera -

Pewerxka

JKpam




Puc. 17

2. CpenaiiTe ONBIT U HEOOXOANUMbIE U3MEPEHHUS:
a) l3mepbTe paccTosHUE a - paCCTOSHUE OT PELIETKU A0 IKpaHa.
0) Usmepsbte paccrosiHue b 10 (hHUOIETOBOrO Kpasi CHEKTpa CIpaBa WM cleBa OT IEHTpa
LIEJIU B DKpaHe.
3. Cpenaiite pacy€Thl:
a) BBIYHCINTE JUTMHBI BOJIH (PUOJIETOBOTO U KPACHOTO CBETa 10 hopMyJie:

db
A=
ka
r7eA- JUIMHA CBETOBOW BOJIHBI; k— HOMep MakcumyMa;d - nepuosa AupakiMOHHON PEHIETKH.
/1(1)14011 = M
Agpac =M.

6) CpaBHHTE TMOJEUEHHBIE pE3yNbTaThl C TAOMUYHBIMU JAHHBIMU JUIS JJIMH  BOJIH
(MOIETOBOrO U KPACHOTO CBETA.
4. Pe3ynbTaThl U3BMEPEHUN U BBIYMCIICHUH 3aMUIITUTE B TaOJIHUILY:

m;‘;}iirmﬂ d, m K a,Mm b, m AM
3

dunoneToBLIN 10 1

KpacHsb1it 10 |

5. CpnenaiiTe BBIBOJ O IPOJICIaHHOM padoTe.

6. JaiiTe OTBET Ha BOMPOC: Ye€M OTIIMYAETCS AU(PAKIIMOHHBIN CIIEKTP OT AUCIIEPCUOHHOTO?
IIpakTnyeckas padora Nel3 Pemenue 3ana4 no reme «IIpupona csera. BosiHoBbIe

CBOIICTBA CBETa»

3aganue. Pemure 3anauu.

1 Paznosxenue Genoro cBeTa B CHEKTP MPHU MPOXOKICHUHU Yepe3 MPU3My 00YyCIOBICHO

A mpenomiieHueM cseta b oTpaxeHuem csera B momnspusanuein ceera

2 3enéHas TpaBa 00JIaJaeT CIIOCOOHOCTHIO

A mornouiars Jy4u 3e1€H0ro usera b oTpaxars sryun 3e1€HOro 1sera B orpaxars qyun Bcex

LIBETOB

3 HanoxeHue KOrepeHTHBIX BOJIH Ha3bIBAIOT

A nucnepcueit b unrepdepenuueii B audpakumeit

4 B ciiydae KakuX BOJIH HEBO3MOXkHA HHTepdepeHIus?

A cBeroBbix b 3BykoBbIX B anextpomarautHeix I’ cpenm orBeToB ABB HeT mpaBuiibHOTO

5 IosiBnenue pagyru Ha HeOe 0OBsACHIETCS

A unTepdepennueii ceera b mudpakuueit ceera B pasnudHOI MpenoMIIsieMOCThIO Tydei

pa3HOro LBETa

6 SIBiieHNE TONSPU3ALMHN CBOWCTBEHHO

A mo0bIM BosTHaM b TonbKO nonepeyHbIM BoTHaM B TOJIbKO MPOJI0IbHBIM BOJTHAM

7 3aBUCUMOCTb IIOKa3aTelsl IPEJIOMIIEHHS CBETA B JAHHOM CpEJIe OT JJIMHBI BOJIHBI Ha3bIBAETCS

A untepdepennueii ceera b mudpakmueit ceera B gucnepcueit ceeta

8 bemnbie mpeaMeThl 0071a1af0T CITIOCOOHOCTHIO

A mornoniats Jy4u Bcex IBETOB b oTpakaTh Jlyun Bcex LIBETOB B mpomyckars JIydu TOro Win

MHOTO 1LIBETa

9 Orubanue BoJTHAMU NPEMATCTBUNA, CPABHUMBIX IO pa3MepaMm ¢ AJTUHON BOJHBI, HA3bIBAIOT

A untepdepenueit b qudpaxnueit B nonspuzanueit

10 MuTepdepennio cBeTa oT ABYX JaMIl HaKaJIWBaHUS HaOJII0aTh HEJb3s1, TAK KaK CBETOBBIE

BOJIHBI, U3JTy4aeMble MU
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A Hemnonsipu3oBanbl b HeKorepeHTHBI B crnuikoM Manoil HHTEHCUBHOCTH

11 [IBeTHas okpacka pa3IMYHBIX TOHKHX TUIEHOK OOBSCHSAETCS

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

10ann

12 Ionsipu3zanueit cBeTa Ha3bIBAIOT POLIECC

A u3MeHeHue HamnpaBleHUs cBeTa b M3MeHeHue MHTEHCUBHOCTH CBETa

B opuenraiuu xonebaHuii BEKTOpa HAMPsSHKEHHOCTH CBETOBOI BOJHBI B OMPEACIEHHOM
HallpaBJICHUN

13 3agaua

Cser ¢ anuHoit BoiaHbl S00HM MajaeT Ha AUPPAKIHUOHHYIO pel€TKy ¢ nepuoaoM 2Mkm. Haiitu
HauOOJBIINN TOPSIIOK MAKCUMYyMa.

14 3agaga

JlnHa BOJIHBI JKENTHIX Tyuyel B BakyyMe paBHa 580HM. KakoBa ayMHa BOJIHBI 9THX JIy4€il B
BOJI€, €CIIM MTOKA3aTellb MPEJIOMJICHHS BOAbI paBeH n=1,33?

15 3agaua

B HEKOTOPYIO TOUKY IIPOCTPAHCTBA MPUXOAAT BOJIHBI JuuHOM 700HM. PazHOCTh X012 BOJIH
paBHa 3,5MkM. YcuiieHue nim ocinabiaeHue ceera Oyaer HaOmo1aThCsl B JAHHOM Touke?

16 3agauga

VY nu¢pakMOHHOHN peImETKN MAaKCUMYM BTOPOTO MOPsAKa Ul CBeTa ¢ AIMHOM BOiIHBI 400HM
HaOMrogaeTCs o1 yriioMm, st kKotoporo — Sing=0,04. Haiitu nepuon sToit pemérku. d=?

17 3anaua
KakoBa mmpuna Bcero crekTpa BTOpOro nopsiaka , HoJIydeHHOM Ha 3KpaHe, OTCTOSILEM Ha 2M
oT TuPaKIIUOHHON peméTky, Ha KoTopoi HaHeceHbl SO0 mTpuxoB Ha IMM? [[THHEI BOJTH CBETA
ot 0,4mxM 10 0,8MKM.
18 3anaua
KakoBa j1yinHa CBETOBBIX BOJIH B BAKyyMe€, €CJIM B CTEKJIE JUIMHA BOJIH 680HM, a oKa3aresnb
IIPEJIOMJICHUS CTEKIA paBeH n=1,57
19 3agauga
Yro Oynet HabIOAATHCS —yCUIICHUE WIIN OCJIa0JIeHUE CBETa — B TOUKE CXOXKJIEHHS IBYX
CBETOBBIX BOJIH C IJIMHOW BOJIHBI 600HM, €CJii pa3HOCTh X04a BOJIH COCTaBisAeT 1,5MKM ?
20 3anaua
CKOJIBKO IITPUXOB Ha 1MM COAEPKUT nudpaklinOHHAs peHI€TKa , €CJIM Ha SKpaHe, OTCTOSIIEM
OT pEeETKU Ha 1M, paccTOsIHUE MEXKy CIEKTpaMu NEPBOro MOopsAKa paBHO 7,06CM, a AJIMHA
CBETOBBIX BOJIH paBHa 0,38MKkM?
IIpakTuueckasi pa6ora Nel4 Pemenue 3a1a4 1no reme «j1eMeHTbl KBAHTOBOMH (PM3HMKN»
[lenp paboThI: 3aKpeNUTh YMEHHE NPUMEHATH (opMyily KpacHOM TpaHuibl ¢ortorddexra u
ypaBHEHUE DUHILITEWHA [IPU PEILICHUHU 3a/1au.
MeToanueckue yKazaHus
[Tpu pemennu 3a1a4 HEOOXOAUMO:
1) TOMHUTH O B3aMMOCBSI3U MEKy BOJHOBBIMHU M KBAHTOBBIMU XapPaKTEPUCTUKAMH YACTHIL;
2) 3HAaTh, YTO B3aMMOJAEUCTBHE (DOTOHOB C BELIECTBOM IMOAYUHSIETCS 3aKOHAM COXPAaHEHUS
SHEPrYU U UMITYJIbCA. Y paBHEHUE DWHIITENHA SIBISETCS CIEACTBUEM 3aKOHA COXPAHEHUS
DHEPIHUH.

IIpumeps! pemienus 3agay
3amaua 1. Ompenenure KpacHOBOJHOBYIO rpaHuiy ¢orodddexra aias HaTpus, eciau paborta
BBIXO/Ia AJIEKTpOHA U3 GoTokaroga A=2,3 3B.
3amaua 2. PaboTa BBIXOAA DJEKTPOHOB U3 MIACTUHBI Agyy=0,3 3B. Onpenenuts, mpou3onaeT iu
BHeIIHHH (oTo((EKT, ecl Ha IACTHHY [AaeT CBeT ¢ yacTotoil vi=8-10" I'y, v,=3-10"° 'w.
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Bamaga 3. Ilpum oGmydennn QorodaeMenta cBeroM ¢ uactoroir 1,6:107 T'm oroTox
mpekpaiaeTcs mpu 3anepkuparomieM HamnpsokeHun U=4,1 B. Onpenenuts A- paboTy BbIXona
AJIEKTPOHA C TIOBEPXHOCTH (OTOKATOIA, A- KpacHYo rpaHuIry porodrddekra.

3ananue 2. Pemnre KoJim4yecTBEHHbIE 3a1a4H.

3amava 1. [lyimHa BONHBI cBeTa A, YacTora Vv, Macca (OToHAa my, UMITyJIbc Py, sHeprus Er.
Omnpenenure 3HaYCHUE BEIUNYNH, 0003HAYCHHBIX «7).

3anava 2. PaboTa BbIXOJ1a 3IEKTPOHOB C MOBEPXHOCTU MeTajlla paBHa Az, Mertamn obiydaercs
CBETOM C JUIMHOM BOJNHBI A ¥ 4acTOTOH V. CKOPOCTh 3JEKTPOHOB BHIOMTHIX C TMOBEPXHOCTHU
metayia 9. KpacHas rpanuna A OnpenenauTe 3HaUCHUE BEJIMYUH, 0003HAYCHHBIX «?%.

3amaya 3. 3amepkuBaoIas pPa3HOCTh MOTEHIMANOB B ombiTe 1Mo (orodddexty pasHa Us,.
Ckopocth (poToanekTpoHoB v, sHeprus - E. Onpeaenurte 3HaYCHHE BEIMYUH, 0003HAUCHHBIX
«M.

3anmava 4. Pabora BeIX0J1a 3JICKTPOHOB C MOBEPXHOCTH METaia Aj, 3aJIep)KUBAOINAs Pa3HOCTh
noreHnuanoB U,, 4acToTa majarolero ceera v, macca GoroHoB my. Onpenenure 3HAYCHUE
BEJIMYMH, 0003HAYCHHBIX «?».

3anmaga 5. [Ipu TOpMOKEHUU SJEKTPOHOB, MPOXOSAIINX PA3HOCTh MOTeHIManoB U_oOpasyercs
PCHTTEHOBCKOE M3JIyUYCHHE C YaCTOTOM V, M JNTMHOW BOJHBI A. OnpeneianTe 3HaueHUEe BEINYHH,
0003HaUYEHHBIX «7».
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2.2 Matepuainsl 1Ji11 IPOMEXYTOYHON aTTeCTaluu

2.2.1 ®opMa NpPOMEXKYTOUYHOM aTTECTALMM YKa3bIBAETCs B COOTBETCTBMM ¢ YII KOHKpeTHOMN
[MIICC3. ®opmy npoBeneHus: qudGepeHIIMPOBAHHOTO 3a4eTa, IK3aMeHa MPETNoIaBaTeIH
OTpEACNAIOT CaMOCTOSTEIbHO B  COOTBeTCTBUM ¢ [lonmoxeHunem o ¢opmax,
NEPUOAUYHOCTH U TMOPSJIKE TEKYLIEro KOHTPOJII YCHEBAEMOCTH U HPOMEKYTOUHOM
artectauuu no nporpammam CIIO.

2.2.2  KOC mpoMeXyTOYHOM aTTecTaluu 2 ceMecTpa B popMe IK3aMeH BKIIFOYAIOT:

2.2.2.1. IlepeueHp BONpPOCOB:

1. Mexanuueckoe nBmkeHue u ero Buabl. Cucrema otcuéra. CKOpOCTb.
Yckopenue. [IpsMonnHeiiHOe paBHOYCKOPEHHOE JIBHXKECHHE.
Ilepsriii 3axkoH Hprotona. MHepuunanbsable cucteMbl orcuéra. Cuna. Bropoii 3akoH
Hprorona. Tperuii 3akon HeroToHa.
Nmmynbe Tena. 3akoH COXpaHEHUs UMITYJIbCA.
Cunel Tpenust ckonbkenus. Cuna ynpyroctu. 3akoH ['yka.
3aKOH BCEMUPHOIO TAroTeHus. Cuiia TSKECTH.
Mexannueckass 3Heprus. KnHeTnueckas M INOTEHLIMAJIbHAs SHEPIUsA. 3aKOH
COXPAHEHUS MEXaHUYECKOU IHEPIHH.
7. CBoboaHbIE MEXaHUUYECKUE konebanus.  [IpeBpaiueHue sHepruu pu
MEXaHUYECKUX KOJCOaHUSX.

8. OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETHUECKON Teopun. VneanbHelil raz. OcHOBHOE
YpaBHEHHE MOJEKYJISPHO-KMHETHYECKOW TEOpPUU HJI€ANbHOro rasza (6e3 BhIBOJA).

9. YpaBHeHue cocTosHUA uAealbHOro rasza (ypaBHeHMe MeHzeneeBa —
Knaneiipona). M3omnpouecchl.

10. Temmeparypa u ee u3MepeHnue. AOCONIOTHAS TeMIiepaTypa Kak Mepa CpeaHei
KMHETUYECKOW PHEPIUH TEIJIOBOTO JIBM)KEHUS YaCTHI] BEIIECTBA.

11. PabGoras TEpPMOJIMHAMUKE. BuyTpeHnHsst sHeprus. [TepBsrit 3aKOH
TEPMOJUHAMUKH.

12.  Temnossie neuratenu. KIIJ[ termmoBoro npurarens. TeruioBble ABUTATENM U OXpaHA
OKPY’KaroIlle CpeJibl.

13. Hcnapenue u KoHAeHcauus. BiaxHocTh BO3ayXa.

14. Kpucramnuueckue u amop(dHble Tena. YIpyrue u miacTuueckue aedopManuu
TBEPIBIX TEIL.

15. BsaumopeiictBue 3apsikeHHbIX Tell. 3akoH KyioHa. 3akoH coxpaHEHHs
ANEKTPUYECKOTO 3apsija.

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

17. Onexktpuueckuii TOK. 3akoH Owma nna ydactka 1end. ConpoTHBIICHUE.
[TocnenoBarenbHOE M NapaUIEIbHOE COETUHEHNE TIPOBOIHUKOB.
18. PaGoTra u MOIITHOCTH B IIETH TOCTOSTHHOTO TOKAa. 3akoH [[xoyms — Jlena.
19.  Onexrpoasmxymas cuwia. 3akoH OMa 1S TOJTHOW LIETIH.
20. MaruutHoe mnone. JleiicTBME MAarHUTHOrO MOJSL Ha JJIEKTPUUYECKHM 3apsia u
OMBITHI, TOATBEPKAAIOIIME 3TO AeCTBUE. MarHuTHas UHTyKLIHS.

21. SIBneHue 3NEKTPOMArHUTHOM MHAYKIMU. 3aKOH JIEKTPOMArHUTHOM MHAYKIIHH.
MarnuTtHas UHAYKLMSL.

22.  CBoOomHBIC 3JEKTpOMArHUTHBIE KoneOaHus. KoiebaTenbHbIi KOHTYD.
[IpeBpaieHne HEPrUn NpU dIEKTPOMATHUTHBIX KOJIEOaHHSIX.

23. DeKTpOMarHUTHBIE BOJHBI. BOTHOBBIE CBOICTBA CBETA.

24. PaznuyHble BHUABI AJIEKTPOMArHUTHBIX M3IYYEHUH W HX MPAKTHUYECKOE

N
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IPUMEHEHUE.

25. KsanrtoBeie moctynaTel bopa. McmyckaHue W TOTJOLIEHHE CBETa aTOMAaMH.
CrnekTpsl.

26. KsanrtoBsie cBoiicTBa cBera. SIBinenue Gorodaddexra.

27.  Omnsitel Pe3epdopaa o paccesnuro anbda-dactuil. SaepHas Moiens aroma.

28. PammoaktuBHOCTH. Bwuabpl pagHMOaKTUBHBIX W3IYyYEHHH U METOIAbl HX
pETUCTpAIIHH.

29. CocraB siapa atoMa. DHeprus cBsi3u siapa aroma. Llennas snepHas peakius.
TepMosiiepHbIe peaKIiH.

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

2.2.2.2 YcnoBwus BBIMOJTHEHUS 3a/1aHusI Ha 3a4eTe/ nuddepeHIIMPOBAaHHOM 3a4eTe /IK3aMEeHeE:

1. MHCTpyKLIKS IO BBIIIOJIHEHUIO

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

BOIIPOCA M OJIHO MpaKTH4YecKoe 3afanue. [lepBrolii 1 BTOpoii Bompockl B Oumierax

IMPOBCPAIOT OCBOCHHC yJalquMHucs 3HAHWM O (bYHI[aMeHTaJ'IBHBIX (bHBPI‘{eCKI/IX 3aKOHax
W IpUHIUIIAX, Han0oJIee BasKHBIX OTKPBITUAX B o0yactu (I)I/I3I/IKI/I U MCTOAAaX HAYYHOTI'O IMO3HAHUA

npupobl. [IpakTuueckue 3aganus MpeacTaBisIOT co00i 3a1auH.
2. Bpemsi BbINIOJIHEHUS

I[J'IH IIOATOTOBKH OTBETA HAa BOIIPOCHI ounera YYaCTHHUKY 3K3aMCHa IIPEAO0CTABIISICTCA 60 MHUHYT.

3. Ucnons3zyemoe o0opyaoBaHue, IuTepaTypa.

HpI/I IMPpOBCACHUHU YCTHOI'O 5K3aMCHa I10 (bPIBI/IKe O6y‘IaIOH_II/IMCH MpEaAOCTaBIACTCA ITPABO
HCIIOJIB30BAaTh IIpU HCOGXOI[I/IMOCTI/IZ CIIPpaBOYHELIC Ta6HI/II_[BI (1)I/ISI/I‘-I€CKI/IX BCJIIMYHH, IIJTAKaTbl U
Ta6J'II/II_[BI JJIs1 OTBETOB HA TCOPETHIYCCKUEC BOIIPOCHI, HenporpaMMpreMmﬁ KaJIbKYJIATOP AJIA

BBIYMCIICHUM [IPU PEIICHUU 3a1a4.

1.OcHoBHas nuTepaTypa:

Msikumes I'.51. @usnka. 10 ki1.: yueb. anis o0mieo0pa3oBar. opranu3aiuii: 6a30BbIi 1
yriyonennbsiii yposuu / I'.5I Mskume, b.b.byxosues, H.H.Corckwuii; mox pen.
H.A.ITapdentreBoii. — M.: [Ipocemenue, 2022. - 432 c.: ui. - (Kimaccuueckuit Kypc)
Msikumies I'.51. ®usuka. 11 ki.: yueb. 11t o61meo0pa3oBart. opraHu3anuii: 6a30BbIA U
yrayoneHusiii yposuu / I'. Sl Mskumes, b.b.byxosues, B.M.Yapyrun; noj pex.
H.A.ITapdentbeBoii. — M.: [IpocBemenue, 2022. - 432 c.: ni. - (Kimaccuaeckuit Kkypc)
2.JlononHUTENBHAS TUTEPATYPA:

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

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

[TonHbIi1 TpaBUIBHBINA OTBET HA KaX/IbIi TEOPETUYECKUIN BOMPOC OLIEHUBAETCSI MAKCUMAJIBHO 6O

NNCPBUYIHBIMUA 63.J'IJ'IaMI/I; BCPHOC BLIINNOJIHCHUC ITPAKTUYCCKOTO 3a/IaHUA — 3 IMNECPBUIHBIMU

Oamamu.
Huxe npencraBneHsl 00OOLMIEHHBIE KPUTEPUM OLEHUBAHUS OTBETAa Ha
TEOPETUYECKUI BONPOC.

Kpurepun onieHrBaHus OTBETA Ha BOIPOC basibl
B OTBETE 11  BCEX KOHTPOJIIMPYEMBIX  JJEMEHTOB  COACPKAHUSA 6
IIPEJICTABJICH MOJIHBIN U IPABWIBHBIN OTBET

B otBere 1 BCEX KOHTPOJIMPYEMBIX DJIEMEHTOB COIACPKAHUS MPEICTABICH 5
IIPABWJIBHBIN OTBET, HO JIJISL OTHOTO M3 HUX HE OCBEILEHbI CTPYKTYPHBIE JJIEMEHTHI,
OTHOCSIIIMECS] K He00s3aTebHBIM Pe3yJIbTaTaM 00yUYeHUsI

B otBeTe 1 BCEX KOHTPOJIIMPYEMBIX DJIEMEHTOB COIAEPAKAHUS IPEICTABICH 4

MPABUJIBHBIN OTBET, HO JUISI IBYX-TPEX M3 HUX HE OCBELICHBI CTPYKTYPHBIC
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AJIEMEHTBI, OTHOCSIIMECS K HE00s3aTeNIbHBIM pe3ysbTaTaM 00yueHHsI

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

B oTBeTe onucaHbl CTPYKTYpHbIE 3JIEMEHTBI, OTHOCALINECS K 00513a- TEIbHBIM
pe3yibTataM OO0yYeHHs, TOJBKO ISl IBYX KOHTPOJIHPYEMBIX 3JI€MEHTOB
CoJlepKaHus

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

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

OtBer Ha NPAKTHYCCKOC 3aJaHUC OLCHUBACTCA HA OCHOBC 0606H_IéHHBIX KPpHUTCPHUCB

OLCHKH BBIIIOJHCHHA 3aJIlaHUsA, KOTOPLIC MPHUBCICHBI HUKC.

Kputepuu oneHMBaHus BHIIOJHEHUS 3a1aHUS banist

1. IlpuBeneHo TOJIHOE TMPAaBWIBHOE pELIEHWE, BKIIOYAKOLIee —cieayrwomue | 3
JJICMEHTHI:

2. ONHKCaHO KPaTKOE YCIOBHE 3aJauM, yKa3aHbl 3aKOHBI M (OPMYJIbI, OPUMEHEHUE
KOTOPBIX HEOOXOAMMO JUIs PELICHHUs 3a/1a4i BBIOpaHHBIM CIIOCOOOM;

3. OJly4eH MPaBUJIBHBIA YHCIOBOM OTBET C YKa3aHUEM €IWHULl HU3MEPEHUS
(bu3n4ecKoil BeTMUNHbI

B IIPOLIECCE OTBETA SK3aMEHYEMbI I€MOHCTPUPYET NOHUMaHUE (PU3HYECKUX

IIPOLIECCOB WJIX SIBJICHUM, ONMMCAHHBIX B YCIOBHUHU 3a/1a4u

[IpencraBieHo mpaBUIBLHOE pEIICHHE, HO JOMyIIeHa OImMOKa, KoTopas 2

IIpUBEJIa K HEBEPHOMY YKCIOBOMY OTBETY:

B MaTeMaTU4YeCKUX Mpeodpa3oBanusx, MJIN

B MaTeMaTH4eckux pacuérax, NJIN

B nepeBoJie eauHull pusnyeckor Benmnunnbl B CU

[IpencraBneHbl BepHOE OMMCAaHKUE YCIOBUS, (POPMYIIBI U 3aKOHBI, HEOOXOoAuMble s | |

pellIeHus 3a/1a4k, HO B HUX JOIYyIIEHbl OLINOKH, XOTSI B IIPOLIECCE OTBETA

9K3aMEHYeMbIH JeMOHCTPUPYET NOHUMaHHE (GU3NUYECKUX SIBICHUI U MPOLIECCOB,

ONMCHIBAEMBIX B 33/1a4e

Bce cmyuam pemeHus, KOTOpbIE HE COOTBETCTBYIOT BBIIICYKAa3aHHBIM 0

KpUTEpUsM BBICTaBJICHHsI OLIEHOK B 1-3 Gaia

MakcumanbHBINA MEPBUYHBIN 0aJ1 3a BBIOJHEHHUE SK3aMEHAIIMOHHON paboThl — 15.

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

HIWDKE IIKaJIbI IepeBo/Ia.
[IIkana nepeBoa MEpBUYHBIX OAIIIOB B MATHOATIIBHYIO OTMETKY

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