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@oH/1 OLICHOUHBIX CpeNCTB pazpaboTaH Ha ocHoBe denepanbHOTO rocyAapcTBEHHOr0 00pa30BaTEIbHOTO
craggapra ®PI'OC cpeanero obmero ooOpazoanus (mamee PIOC COO) (IIpukaz MwuHucrepcTBa
obpazoBanus u Hayku P® ot 17 mas 2012r. Ne 413 « O6 yrBepxxaeHUH (eepaabHOro rocy1apcTBEHHOTO
00pa3oBaTeNbHOrO CTaHIapTa cpeaHero odmero odpaszoBanus (per. ot 29.12.2014) u pexomeHAAIUAMU
JlemapTaMeHTa TOCYAapCTBEHHOH MOJUTHKH B cepe MoAroToBKU padounx kaapos u HAI1O (mucemo ot 17
MapTta 2015r. Ne 06-259) ¢ yuerom npoduiis npodecCHOHAITBHOTO 00pa30BaHUs.

PACCMOTPEHO: YTBEPXJIAR:
[lnK10BO# METOIMYECKOM 3amectures pfpexropa 1o YBP
KOMHCCHEH €CTEeCTBEHHBIX JUCILIHILIHH /A.I1.Peceinse

«08» urons 2022 r.
[Tpencenarens:

// «09» urons 2022 r.

ypauna O.B.

Pa3paborunku:

Bypnuna O.B. npenoaaBarens Beiciieii KBanupukannoHHONW kareropuu CHOMPCKHiA KOJUIEK TpaHCTIOpTa U
crpoutensctBa PI'BOY BO «MpkyTckuii rocy1apcTBEHHBIN YHUBEPCUTET IyTEH COOOIICHUS.

[TonropuoB C.B. mpenogaBaTens BbIcliel KBadU(pUKAMOHHONW KaTeropun CHOMPCKHIA KOJIEIK
tpancniopra u crpoutenbctBa PI'BOY BO «MpkyTckuil rocynapcTBEHHBI YHUBEPCUTET IyTel
COOOIEHUAY.
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1. Tlacmopt hoHIa OIICHOYHBIX CPEACTB
1.1 OOune monoXeHust

®onp oueHouHsx cpeactB (nanee — POC) mpenHazHaueH JUis KOHTPOJIS M OLIGHKM 0Opa3oBaTelIbHBIX
TOCTIDKEHHUH, 00ydJarommxcsi OYHOM M 3a0yHOW (hopM OOy4YeHHs, OCBaMBAIOIIMX pabouyi0 MpPOrpaMmy
aucuumumabl 11)1.03 dusnka.

@®OC BKIIOYAaET KOHTPOJBHBIE MAaTepHaNbl s MPOBEACHUS TEKYIIETO KOHTPOJS YCIEBA€MOCTH,
IIPOMEKYTOUHON aTTecTallMy B (opMe IK3aMeHa.

KoHTponbs 1 oleHKa pe3yabTaToB OCBOCHUS IUCIMILIMHBI OCYIIECTBIISETCS MPEMOAaBaTeieM B IMpoLecce
00y4eHHUsl, TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH U TPOMEXKYTOUYHOM aTTecTaluH.

PesynbTarel o0yueHus

IIpeameTHbIe:

IT1 chopmMupoBaHHOCTH NPEACTABICHUN O POJIM U MecTe (PU3UKU B COBPEMEHHON HAy4yHOW KapTHHE MUpa;
MOHMMaHKue (U3NIECKON CYNIHOCTH HaOIrogaeMbIx BO BceeneHHOW sBICHWH; MOHMMaHUE PO (U3UKU B
(dbopMHpPOBaHUHU KPYTro3opa ¥ (PyHKIIMOHAJIbHOW I'PaMOTHOCTH YeJIOBeKa JUIs pellleHHs NPAKTUYEeCKUX 3a/1ay;

112 BJIaJCHHUC OCHOBOIIOJIararomimMu (1)I/I3I/I‘IGCKI/IMI/I IOHATUAMHU, 3aKOHOMCPHOCTAMM, 3aKOHaAMU U
TCOPpHUIAMU; YBEPCHHOC IIOJIb30BAHUC (1)I/I3I/IIIGCKOI‘/'I TepMHHOHOFI/Ieﬁ n CHMBOHHKOﬁ;

I13 BnageHWe OCHOBHBIMM METOAAMU HAYYHOTO IO3HAHUS, HUCHOJIb3YEeMbIMH B (U3MKe: HaOIIOACHUE,
ONMCaHMe, M3MEpPEHHe, HKCIEPUMEHT; YMEHHE 00padaThiBaTh pe3yibTaThl W3MEPEHUH, OOHAPYKHUBATH
3aBHCUMOCTbh MEXAY (PU3MUECKUMH BETMUMHAMM, OOBSICHATH MOJyYE€HHBIE PE3yJIbTAaThl U JieJIaTh BHIBOJIBI;

14 chopmMupoBaHHOCTH yMEHUS pemiath GU3NIECKUE 3a1a4H,

I15 chopmHpOBaHHOCTH YMEHHs MPUMEHATh MOJyYEHHbIE 3HAHUA ISl OOBSCHEHUS YCIOBUM MPOTEKaHMS
(U3NYECKUX SIBICHUH B IPUPOE U JJIsl IPUHATHUS MPAKTUYECKUX PEIICHUH B TIOBCEHEBHOM KH3HH,

I16 copmupoBaHHOCTH COOCTBEHHOM MO3UILIMU MO OTHOUICHHUIO K (PM3UYECKON MH(OpMAINH, MOTy4yaeMOM
W3 pa3HbIX UCTOUYHUKOB.




1.2 Cucrema KOHTPOJISI M OLIEHKH OCBOEHUSI MPOrpaMMBbl JUCIUTUTHHBI

Pesynbratel | OcHOBHBIE HaumenoBanue pazaena | HaumenoBanue KOHTPOJIbHO-
0o0y4yeHHUs | MOKa3aTeslid OIEHKH | (TeMbl) OIICHOYHOTO CPEe/ICTBA
(KO) pe3ynbTaTa
HJnsa rtekywero | s
KOHTPOJIS MIPOMEXYTOUHOMI
aTTeCTalluu
I11 - OTJINYATH Pa3nen 1 Mexanuka TectupoBanue, DK3aMeHaIlMOHHEBI
TUIIOTE3BI OT Pazgen 2 OCHOBBHI | BBIIIOJIHEHUE € BOITPOCHI
HAyYHBIX TEOPHIi; MOJIEKYJISIPHOM (PU3MKHU | MPAKTHUYECKUX
- COIOCTaBJICHUE U TEPMOJIMHAMUKHU 3a/IaHu,
Hay4YHBIX (aKTOB Paznen 3 | cocraBrneHue
HKCIIEPUMEHTOB C DIIEeKTpOANHAMUKA KOHCIIEKTOB.
neiictButenbHocThO; | Pasnen 4 Konebanusa u
-BBIIBUKCHUE BOJIHBI
TUIIOTE3 u | Pazgen 5 Onrtuka
MOCTPOEHNUE Pazgen 6 DnemeHThI
MOJIEJICH. KBaHTOBOU (U3UKH
112 -00BsICHEHUE Pasnen 1 Mexanuka TectupoBanue, DK3aMeHaI[MOHHEI
MOHSITHIA; Pasmen 2 OCHOBBI | BHINIOJHEHHE € BOIIPOCHI
-BOCIIPOU3BEICHUE MOJICKYJIIPHON (PU3HMKHU | MPAKTHUECKUX
onpeaeneHui U TePMOJUHAMUKH 3a/laHuH.
duznyecKux Pa3znen 3
BEJIMYUH, uX | DNeKTpoAMHAMUKA
pa3MepHOCTEH, Paznen 4 Konebanust u
3amuch Gpopmyi; BOJIHBI
-BOCIIPOU3BE/ICHHUE, Pa3zgen 5 Onruka
bopMyITUPOBOK Pazgen 6 DnemeHTHI
(U3UYECKUX 3aKOHOB | KBAHTOBOW (DU3UKH
u yCIIOBUS ux
BBITIOJIHCHHU S
113 - TUNTAHUPOBAHUE Pa3nen 1 Mexanuka Brimonnenune DK3aMeHaI[HOHHEI
npoBeneHus onbiTa; | Pazmen 2 OCHOBBI | IPAaKTUYECKUX € BOMPOCHI
- cOOpKa YCTAaHOBKH | MOJIEKYIApHOW (DM3UKH | 3aJaHHM,
M0 CXEME; Y TEPMOJIMHAMHKHU 1a60paTOPHBIX
- IPOBEJICHUE Paznen 3 | pabor.
HaOJII0/IEHUS; DneKTpoJuHaAMHKA
-cHsTHE TToKazanuii ¢ | Paznen 4 KonebGanus u
bU3IIeCKUX BOJIHBI
npubopoB; Paznen 5 OnTuka
- COCTaBJICHHE Pazgen 6 DOiaeMeHTHI
TaOJIMIl 3aBUCUMOCTH | KBAHTOBOU (PU3UKH
BEITUYUH
U TIOCTPOEHUE
rpadukos;
- COCTaBJICHHE
oT4YeTa U CO3J]aHue
BBIBOJIA 11O
MPOAECIaHHON
pabote
114 - BBIOOD Paznen 1 Mexanuka TectupoBanue, DK3aMEHAIMOHHBI




IIPaBUIILHOTO Pasnen 2 OCHOBBI | BBIIIOJIHEHHE € BOIIPOCHI
anropuTMa MOJIEKYJISIPHOM (PU3MKHU | MPaKTHUYECKUX
peLIeHUs; Y TEPMOJIMHAMUKHU 3a/IaHMi:
-BOCIIPOU3BEICHHE Paznen 3 | pemienue 3agau.
OIpeIeICHUN DneKTpoJuHaAMHKA

bU3UIECKUX Pasnen 4 Kosnebanus u

BEIIMYUH, UX BOJIHBI

pa3sMepHOCTEH, Paznen 5 OnTtuka

3amuch Gopmyi; Pasmen 6 DnemeHTHI

- COCTaBJICHUE KBaHTOBOU (U3UKH

Ta0IMI] 3aBUCUMOCTHU

BEJTMYUH

U TIOCTPOEHUE

rpaduKoB.

I15 -IIPUMEHEHUE Pa3znen 1 Mexanuka TectupoBanue, DK3aMEeHaIMOHHBI
¢busnueckoit Teopuu | Paznen 2 OCHOBBI | BBINIOJIHEHUE € BOIIPOCHI
JUIst OOBSICHEHUS | MOJIEKYJIIDHON (DHU3HMKH | MPaKTHYECKUX
U3BECTHBIX SIBICHUH | M TEPMOJUHAMUKU 3a/laHul,

MpUPOIBI U HAayuHbIX | Pazmen 3 | cocraBieHue
bakToB; DAeKTpOANHAMHKA KOHCIIEKTOB.
-BBIOOD Paznen 4 KonebGanus u | Bommonnenue
HEO00XO0IUMOTO BOJIHBI 1a00paTOPHBIX
TEOPETUYECKOTO Paznen 5 OnTuka pabor.
Marepuaia u | Pasmen 6 DOimeMeHTEHI

METO/I0B JUTISl | KBAHTOBOM (DU3HKHU

peleHus

TEOPETUUECKHUX u

AKCIIEPUMEHTAIBHBIX

3a/1ay;

-pacder, OIICHKAa |

BBIBO/T o

pe3yJbTaTaMm.

116 -o1IeHKa 0030pa Pasnen 1 Mexanuka Cocrasiienue DK3aMeHaI[MOHHEI
uH(pOpMaIIUHU IO Pasmen 2 OCHOBBI | KOHCIIEKTOB, € BOIIPOCHI
WNHuTepHeT- MOJIEKYJISIpHOM (pU3MKH | 3amuTa
pecypcam, B Y TEPMOJIMHAMUKHU pedepara,
coobmenusx CMU, | Pasgen 3 | cocraBiieHue
Hay4HO- DneKTpoAHAMUKA oTyera no
MOMYJIIPHBIX Paznen 4 Konebanus u | nabopaTtopHbIM
CTaThsIX; BOJIHBI paboTtam.

- IOJATOTOBKA Paznen 5 Onruka
MIPOEKTOB, UX Pazgen 6 DnemeHTb
3aInTa; KBAaHTOBOU (PU3HKHU
-IIOJrOTOBKA

JOKJIaaa.




2. KOHTpOJIbHO-OLIEHOYHBIE CPEACTBA
2.1 Marepuainsl 1151 TEKYIIETO KOHTPOJIA
Beenenue B pusuky
IIpumepHbIe TecTOBbIE 32JaHUSA
Yacrts 1
1. Kakoe u3 HI>KENPUBEICHHBIX YTBEPKIACHUM CIpaBeiIuBO?
®dusuka — 3TO HayKa...

A) o nBeTax b) o noBenenun nereii B mkose

B) o TexHonorusx I') o kocMoce M) o npupone

2. Kakoe u3 HMXKenpuBEIECHHBIX CIIOB 0003Ha4YaeT (GU3NYECKOE sSBIICHUE?
A) AnroMuHMM b) Bona

B) Kunorpamm I') [InaBnenue JN) Jluneiika

3. B aByx OuI0HaX HAXOAMIIOCH MOJIOKO. B mepBOM M3 HIX MOJIOKO CKHCIIO, & BO BTOPOM OTCTOSUIHCH
CIIUBKU. B kakoM 13 6MI0HOB MPOU30LLIO0 (PU3NYECKOE SBICHUE?

A) B nepsom b) Bo BTopom

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

4. Kakue u3 HUKENPUBEACHHBIX SBJICHUNM HAOIIOJAI0TCS MPU TOPEHUU AJIEKTPUUECKOM JIAMITbI?

I — Mexanuueckue II — TemnoBsie

IIT — 3BykoBBIE IV — Dnexrpuueckue V — CgetoBble

A)LIV b)) I,V

B) I, IV, V DLILV 1V, VvV

5. Kakue 13 HIKenpuBeIeHHBIX (U3NYECKUX SIBJICHUN HAOIIOJAIOTCS MPU TOPEHUHU APOB?
A) Tennossie b) Mexannueckue

B) MaruutHbie I') TennoBbIie 1 CBETOBBIC J1) TeroBbie 1 MEXaHHMYECKUE
6. Kakoe 13 HIKEMTPUBEICHHBIX CIIOB 0003HA4YaeT (PU3HMUECKOE Tes0?

A) nuna b) O6vem

B) Becnr I') l'openue 1) Cexynna

7. Kakuie U3 HIKenpUBEIEHHBIX CIOB 0003HAYaIOT pusnueckue tena?

I — Kapannmam IT - XKenezo

IIT - Hedo IV — nTtuna

A) 11, 1T B) L II

B) I, IV DLV ) L, 1T

8. Kakoe 13 HIKENpUBEACHHBIX CJI0B 0003HAYaeT BEIECTBO?
A) JIBmxenue b) JIyna

B) Jlen I') Oxno M) Cexynna

9. Kakoe 13 HUKEMPUBEICHHBIX CIIOB 0003HAYAET BELECTBO?

A) bensun b) lnuna

B) Kunorpamm I') 3atmenue Connua M) Yamka

10. VI3 xakux HIKETPUBEICHHBIX BEIIECTB, CYIIECTBYIONINX B MIPUPOJIC, MOKHO HU3TOTOBHTH O0CICHHYIO
Tapenky?
A) ®apdop b) Ctexno
B) Anromunwmii I') Xpycranb ) [nactmacca
11. Yto uzyuaer ¢puzuxa?
A: SIBneHus, mpoUCXOsIIre B HEXKUBOU IPUPO/IE.
b: CBeToBbIe, TETUTOBBIEC 1 MEXaHUYECKHE SIBIICHUSI.
B: Mexanunueckue, 2IeKTPUIECKIE U MATHUTHBIE SIBICHUS.
I': PazHble N3MEHEHUS B OKPYKAIOIIEM MUPE.
12. HazoBuTe couetanus cioB, 0003HAYAOMINUX (PU3HUECKOE TEIO.
A: Pe3una, karmis. b: ABurarens, 10K/1b.
B: Crakan, kapangam. [': Kepocun, kuprud.
13. I3 mepeuncneHHsIx cioB: 1) 10xae; 2) nepeso; 3) Tyda; 4) rposa; 5) mom; 6) BpeMs; 7) MOJIHUS; 8)
00BEM; 9) nnmuHa yKaXxuTe HUQPBHI, MO KOTOPHIMH CJIOBAa 03HAYAIOT:
a) pusuveckoe Teno ; 0) pu3udeckoe sBICHHUE




14. VI3 npeyio:KeHHBIX BAPUAHTOB BEIOEPUTE TOT, B KOTOPOM BCE CIIOBA 0003HAUYAIOT (hU3HUECKUE
BEJIMYMHBI:

A: myTb, 3amax, Bpemsi. I': metp, yTh, CEKyHAA.

b: 06béM, Macca, CKOpOCTb. J: Mmacca, Kuaorpamm, IBeT.

B: 00B&M, cCKOpOCTB, JTUTP.

15. HalimuTe He0OX0AMMBbIE TIO CMBICTY MPONYIIEHHBIE C10Ba: «C MOMOIIIBIO ... H3yYaloT.».

A: ...pU3NYECKUX Tell, ...SBJICHUS. 36 cm
b: ...mpubopos, ...husndeckue ABICHUS. 4 cm
B: ...3KCHIEpUMEHTOB, ...(hu3ndeckue npudopsI. 6 MM

I': ...mpubopos, ...¢husndeckue Tena u
¢buznveckue sSBICHUS.

2 yacThb
1. 3anumwuTe ynciaa B CTaHAAPTHOM BHUJIE:
0,0013 m = 3700000 m =
0,006 m =

2. 3anummure, KaKo MHOKHTCIb
COOTBETCTBYET IIPHUCTABKE:
KHUJIO- MMJLIH-
Mera-

3. Ompexnenure U 3anMUIIATEe 00bEM BOJIBI B
MEH3YPKE C YYETOM IMOTPEITHOCTH?

B
(=]
o

8

nannnnnnne:

4. 3anummuTe MeHy JCJCHHS U MOTPEIIHOCTh
u3MepeHus npuodopa.
Ilena neneHus -

[TorpemHocTs N3MEpPEHNUS -
5. BbIpaszuTe B KWJIOrpaMMax:
7T
500r
0,241
30r
25 mr
6. Bripazuts B M/c:
72 xm/9
108 km/u
7. BsIpazuth B METpaAX:
S kM
7 M




JlaGoparopHnasi padora Nel M3yyenune 1BUKEHUS TeJ 10 OKPYKHOCTH

Lenb: onpenenuTs LEHTPOCTPEMUTENBHOE YCKOPEHHE 1IapHUKa IPU €r0 PABHOMEPHOM
JBUKEHUHU 110 OKPYKHOCTH.

Ob6opynoBanue: MTATUB ¢ My()TOH U JIATIKOM, JICHTa U3MEPHUTENbHAS, IIUPKYIIb, THHAMOMETP
1abopaToOpHBIi, BECHI C pa3HOBECAMH, IIAPUK HAa HUTH, TUCT OyMaru, TuHeiika, mpooxa.

Xox paboTsl:

1. Onpenenute Maccy nmapuka.

2. lllapuk, NOABENIEHHBIN HA HUTH, 3aKPENUTE B JIANKE LITATUBA.

3. Berueptute Ha nmucte Oymaru OKpy>KHOCTb paanycom 20 cM.

4. lllTaTuB ¢ MasITHUKOM PACIIOJIOKUTE TAK, YTOOBI MPOJIOJDKECHUE HUTH TPOXOIUIIO Yepe3 HEHTP
OKPY’KHOCTH.

5. B3sB HUTH NanbpLaMy y TOYKHU I0JIBECA, IPUBEIUTE MAITHUK BO BpalllaTEIbHOE ABM)KEHNE HAJL
JUCTOM OyMaru Tak, 4ToObl IIAPUK OMHCHIBAT TAKyIO ke OKPY>KHOCTb, KaK M HaUepUYeHHas Ha

Oymare.
Pwnc.178

o e —

iai

6. M3mepbTe Bpems 20 mOIHBIX 000POTOB MasiTHUKA.

7. PaccuuTaiite mepuo obpamienus Mastauka mo gopmyse: T = tep./N

8. PaccunraiiTe 3HAYCHHE IEHTPOCTPEMUTEIBHOTO YCKOpeHus: a; = 4w R/ T2

9. Onpenenure BbICOTY MasgTHUKA. [IJI1 3TOT0 U3MEphTE pacCTOSHUE MO BEPTUKAIH OT IIEHTpa
IapyKa J0 TOYKH MOJIBeca.

10. PaccuuTaiiTe 3Hauenue yckopenus no gopmyse: a = g R/ h.

11. OTTsIHUTE TOPU3OHTAIBHO PACIIONIOKEHHBIM JUHAMOMETPOM IIAPUK HAa PACCTOSTHUE, PABHOE
paanycy OKpYy>KHOCTH, U U3MEPHTE MOYJIb PAaBHOJICHCTBYIOIIEH CHIIBI

12. OTTsIHUTE TOPU3OHTAIBHO PACIIONIOKEHHBIM JUHAMOMETPOM IIApPUK HA PACCTOSIHUE, PAaBHOE
paanycy OKpY>KHOCTH, U U3MEPHTE MO/1YJIb PaBHOJICHCTBYIOIIEH CHIIbI, KOTOpas paBHa CUJIe
YIOPYTOCTH NPU PACTSHKEHUHU HPY>KUHBL.

13. Ucnonb3ys BTOpO# 3akoH HploTOHA, paccuuTaiiTe 3HaUYe€HNE IEHTPOCTPEMUTETHEHOTO
yckopenusi: az = F/m.

14. Pe3ynbTaThl M3MEPEHUI U BHIYMCIECHUI 3aHECUTE B TAOIUILY.

15. CaenaiiTe BBIBOJ 110 JAHHBIM PE3YJIBTATOB OIBITOB, CDABHUB a1, a2, a3,

Beinonnenue paboTel

Ne onbiTa
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16. [aitTe oTBET Ha BOIIPOC:

a. [Touemy nipu BBITTOTHEHHH PAOOTHI ONPENEISLTH BPEMsI, 33 KOTOPOE COBEPIIACTCSI HEOOIBIIIOE
9HICII0 000POTOB?

0. OnpeaenuTe TMHEHHYIO CKOPOCTH TeJa MO Pe3yIbTaTaM OIBITOB.

IIpakTuyeckoe padora Nel PaBHoOMepHOe U PABHOYCKOPEHHOE IBHKEHUE
[{enb paboThI:
3aKperuTh yMEHUE:
OpUMEHATh (OPMYIIBI CKOPOCTH TpPU PABHOMEPHOM JBIKEHUH, YCKOPEHUS U YypaBHEHUS
JBUKEHUS TIPU Pa3IMYHbIX BUIAX IBUKEHUS MPU PEUICHUH 3a/1a4;
OPUMEHATH (HOPMYITBI IEHTPOCTPEMUTENHHOTO YCKOPEHUS, CBA3BIBAIOIICH JIMHEHHYIO M YTIIOBYIO
CKOPOCTH TPHU PELICHUH 3a/1a4.
3ananue 1. OTBEThTE Ha BOIPOCHI:
1. Yto Ha3pIBaeTCS MEXaHUYECKUM JIBI)KEHUEM M KaKue BEeTHUUHBI SBIISIOTCS €r0
XapaKTepUCTUKAMU?

Kakue BuabI IBH>KEHUS BaM U3BECTHBI?
Kakumu xapakTeprucTukaMy ONMMChIBAETCSI HEPABHOMEPHOE NMPSMOJIMHENHOE JBUKEHNE?
Uro Takoe TpaekTopus ABwkeHus? [IpuBenure npuMepsl NPsIMOIMHEHHON U
KPHUBOJIMHEHHON TPAEKTOPUI JBUKEHUM.
Uem oTnnyaeTcs MyTh OT MepeMelieHus?
Kak omnpenensiercst nepemelieHrne Npyu paBHOYCKOPEHHOM JIBUKEHUU?
Uro u3 cebs npeacTaBisieT KpUBOJIMHEHHOE IBIKEHUE?
UYro Takoe LEHTPOCTPEMUTENBHOE YCKOpEHHE?
Yro Takoe Mepuo/ U 4acToTa 0OpalieHHst U KaKUMHU COOTHOLIICHUSIMHU CBSI3aHBI 3TH
BEITUYUHBI?
Meroanuyeckue yKa3aHus
Hecmotpst Ha Oonbiioe pazHooOpasue 3aaad M0 KHHEMATHUKE, MOXKHO MPEIIOKUTE CIeIYIONTUN
QJITOPUTM MX PELIEHUS:

1. CpenaTh CcXeMaTHYE€CKUW PHUCYHOK, H300pa3uMB HAYaJIbHOE TIOJIOKEHHE TeNl M HUX

Rl

WP

Ha4aJIbHOE COCTOSIHUE, T.€. 197)1/1 a.

2. BroiOparb cucteMy oTcu€Ta Ha OCHOBAHMM aHAIM3a YCIOBHHM 3a/aud. J[Js 3TOro Hy»XHO
BbIOpaTh TEJIO OTCYETA W CBSA3aTh C HUM CUCTEMY KOOPJAMHAT, YKa3aB Hayalo OTCYETa
KOOpJMHAT, HAaINpaBJICHHE OCEH KOOpAMHAT, MOMEHT Hauana orc4yéra BpeMeHu. IIpu
BbIOOpE MOJIOKUTEIbHBIX HAIPaBJICHUH PYKOBOJCTBYIOTCSI HAINpPaBICHUEM JBH)KCHUS
(CKOPOCTH) MJTU HAIIPABJICHUEM YCKOPEHHUSI.

3. CocraBUTh Ha OCHOBAHHMU 3aKOHOB JIBUYKEHHUS CHCTEMY YpaBHEHUN B BEKTOPHOM BUJE
JUIS BCEX TeJl, a 3aTeM B CKaJSIpHOI (opMme, CIIpOEIMPOBAB Ha KOOPJMHATHBIE OCHU 3TH
BEKTOpHbIE ypaBHEHUs JBWKeHUs. I[lpu 3amucu 3THX ypaBHEHUH cieayeT oOpaTUTh
BHMMaHHE Ha 3HakH "+" u "-" npoeKiuil BXOAAINX B HUX BEKTOPHBIX BEJIHYHH.

4. OtBeT HEOOXOAMMO MOJIYYUTh B BUJAE aHAIUTHYECKOW (opMyInbl (B oOIIeM BUJE), a B
KOHIIE IPOM3BECTU YNUCIIOBBIE PACUETHI.

5. Ilpu pemieHun 3anad Ha JBHKEHHE MAaT€PUAIbHON TOYKU MO OKPYKHOCTH HEOOXOAMMO
JIOTIOJTHUTEIBHO YUUTHIBATH CBSI3b MEXK]y YTJIOBBIMU U JIMHEHHBIMH XapaKTEPUCTUKAMHU.

IIpumeps! pemieHust 3aga4

3agava 1. Bemocunenucrt, enymuii co CKOpocThio 18 KM/4, HauMHAET CIYCKaThCs C TOPBHI.
Onpenenutb CKOPOCTh BEITOCUIIEINCTA Yepe3 6 ¢, eciin ycKkopeHue paBHo 0,8 m/c?,
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3amaua 2. [Toe3x wepe3 20 ¢ mocne Hayana ABKeHUs mpuobperaer ckopocth 0,6 m/c. Uepes
CKOJIbKO BPEMEHH OT Hauaja JBUKEHHS CKOPOCTh Moe3/ia CTaHeT paBHa 3 M/c?

3amaga 3. Cxopocth aBToMoOmis 3a 10 ¢ ymensnmiack ¢ 10 mo 6 m/c. Hammcats dopmyny
3aBUCUMOCTH Uy (t) CKOPOCTH OT BPEMEHH, IOCTPOUTH IpauK 3TOW 3aBUCUMOCTH H IO TpaduKy
ONpeAeIuTh CKOPOCTh uepes 20 c.

3anaua 4. [Toe3n nBuxkercs co ckopocTbio 20 m/c. IIpu TOPpMOKEHHH 10 MOTHOW OCTAHOBKU OH
npomén paccrossuue B 200 M. Omnpenenutre Bpemsi, B TEUEHHUE KOTOPOrO MMPOUCXOAUIIO
TOPMO>KEHHUE.

3anava 5. KakoB pagnyc KpUBU3HBI 3aKPYIJICHHS JOPOTH, €CIU MO HEl aBTOMOOUIIb IBUXKETCS C
IIEHTPOCTPEMHTEIHHEIM YCKOPEHHEM 2 M/c> TpH CKOPOCTH 72 KM/4?

3aganue 2. Pemure KoJmuecTBEeHHBIE 32291,

3amaua 1. TlpsiMonuHEiHOE MBWKEHHE IBYX TeJl 3aJaHO ypaBHEHHsAMH Xq(t) = kit + biu
X5 (t) = kyt + by, tae x4 (t) u x,(t) - KOOpAUHATEI B MOMEHT BPEMEHH t TIEPBOTO M BTOPOTO TEJ
cooTBeTcTBeHHO. Oxapaktepusyite nBmwxkeHue tei. Omnpenenure BpeMs M KOOPAMHATY HX
BcTpeuu. UnclenHble 3HaueHus BEIMYMH puBeeHbl B MexnyHapoaHoit cucteme equnuil (CH).
3anmava 2. MaTtepuanbHas TOYKa C HAUaIbHONH CKOPOCTBIO Uy ABUIKETCA C YCKOPEHHEM O M Yepe3
Bpems t umeeT ckopocTh ¥. Omnpenenure 3Hau€HUE BEIMYMHBI, 0003HAUEHHOHN «?». J[BU)KeHue
NPSIMOJIMHENHOE, BAOJIb OJJTHONM KOOPJIMHATHOM OCH.

3amavya 3. ABTOMOOUIH, UMEBIINI HAYaJIbHYIO CKOPOCTH ¥, PA3TOHSIETCA C YCKOPEHHEM 0. J10
ckopoctu ¥ Ha yTu JuHOH 1. Onpeaenure 3HaueHre BEIMYUHBI, 0003HAaYeHHOU «?». CKOIBKO
BPEMEHHU JUIUTCS Pa3roH?

3anmaua 4. [lo umeromuMcst B Ta0iuile JAaHHBIM YKQXUTE 3HAYCHHs] YCKOPEHUS M HadallbHOM
CKOPOCTH, a TaK)Ke MOCTPOWTe TpadUKu 3aBUCUMOCTH MEPEMEIICHHS, CKOPOCTA U KOOPIHUHATHI
oT BpeMeHH 3a nepBbie 20 cekyH. OnpenenuTe 3HaUeHUE BETHUNHBI, 0003HaYCHHON «7».
3amava 5. MatepuanbHasi TOUYKa JBUKETCS CO CKOPOCThIO ¥ MO OKPYXHOCTU paguycoMm R,
uMesi TIpU ITOM IIEHTPOCTPEMHUTENbHOE YCKOpEeHHE ay. 3a BpeMs t MarepuaibHas TOYka
IPOXOJUT PAacCTOSHUE S, MPU ATOM COBEpIIasi MOBOPOT HA yroy . YTJoBas CKOPOCTh .
Onpenenure 3HaYCHUE BETUYMHBI, 0003HAYEHHOM «?).

Cucrema orcuera. [lepemenienue.
CkopocTh paBHOMEPHOI0 NMPSIMOJIMHEIHOTO IBHKEHHSA
IIpuMepHbIe TecTOBBIE 3aJaHUS

3aganue #1
Hekoropsiii BekTop cocrasisteT yroi 30° ¢ ochro uKce. Torma, 3ToT BEKTOp OYIET. ..

1) OtpunarenbHbIM

2) [TonoxxuTenbHBIM

3) PaBen nymto

4) JInbo oTpuLaTETbHBIM, JIUOO MOJOKUTEIBHBIM, HO HE PABHBIM HYJIIO

3ananme #2

Bribepete BepHbIe yTBEPKICHUS

1) Paguyc-BeKTOp coeAMHSIET HAYaI0 KOOPAMHAT U JaHHYIO TOUKY ITPOCTPAHCTBA
2) JnvHa paguyc-BeKTOpa 3aBUCHUT OT BbIOOpa Hayajga KOOpJIWHAT

3) 3HaueHue paguyc-BeKTOpa HE MOXKET OBITh OTPULIATEIbHBIM

4) Paanyc-BeKTOpOM MOKHO ITOJIb30BaThCA TOJIBKO B CUCTEME KOOPJAMHAT Ha IJIOCKOCTH
3ananme #3

Bribepete BepHbIe yTBEPKICHUS

1) Ilepemenienue - 3T0 pagnyc-BEKTOp

2) IlepemerieHue He MOXKET OBITH OOJIbIIIE TPONHIEHHOTO TyTH

3) IIpoiineHHbIN MyTh - 3TO paANyC-BEKTOP
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4) IlepemenieHue - 3T0 BEKTOpHAs BEJINUMHA

5) IIpoitaeHHbIN TYTh - 3TO BEKTOPHAS BEIMYMHA

3ananue #4

[Tpu paBHOMEPHOM MPSAMOIUHEHHOM JBUKECHHH. ..

Buvibepume neckonvko u3z 4 éapuanmos omeema:

1) CkopocTb Bcerza moyuoxuTenbHas

2) I'paduk 3aBUCUMOCTH CKOPOCTH TE€JIa OT BPEMEHH MPEICTABIAET COO0I TOPU30HTAIBHYIO
IPSIMYIO

3) I'pacdmk 3aBUCUMOCTH TOJIOKEHUS TeIa OT BPEMEHH MPEAICTABIAET COO0 rOPU30HTAIBHYIO
PSIMYIO

4) Bcerma MOXKHO BBIOpaTh TaKylO CUCTEMY KOOPJMHAT, B KOTOPOW JOCTATOYHO OJTHOU
KOOPJMHATHI, YTOOBI OMUCATh JBUKCHHE

3ananue #5

Ha pucynke nokazansl rpaduky 3aBUCIMOCTH TIOJIOKEHUH TpeX Ted OT BpeMEHH. Y CIOBHO
Ha30BeM 3TH Tena 1, 2, 3 (B COOTBETCTBUU C JIMHUSAMU Ha rpaduke). Toraa...
H3zobpadicenue:

AX, m
j 1) Kakoe Teno neuraercs ObicTpee
2) Kakue Tena nBUTarOTCS B
OQ/ IIPOTUBOMNOJIOKHBIX HAIIPAaBIECHUSIX
3aganue #6
B HEKOTOpOI MHEPLMAIBHON CUCTEME OTCUETA
3  Touka N umeer koopaunartsl (1;3). Haiigure
t, JUIMHY pajlyc-BEKTOPA, OMUCHIBAIOLLETO
II0JIO’KEHNE TOUKU N.
3aganue #7
Monynbe BekTOpa a paBeH 15 BeKTOp a
nepneHauKyisipe ocu y. Toraa...
1) Ilpoekuus BeKTOpa a Ha OCh X paBHA

2) [Ipoekuust BEKTOpa a Ha OCh )y paBHa
3aganue #8

Monynb BeKTOpa a paBeH 8 U BEKTOp a cocTtasiseT yrou 30 rpaaycoB ¢ ocbio x. Toraa...

1) ITpoekuus BeKTOpa a Ha OCh X paBHa

2) [Ipoekuust BEKTOpa a Ha OCh )y paBHA

3aganue #9

Teno nepemectunoch u3 Touku M (2;3) B Touky N (7;8). Haligute Moaysp nepeMerieHus
JTAHHOTO TeJa.

3ananue #10

Teno nepemectuiioch u3 Touku M (2;5) B Touky N (5;8) 3a 5 cexyna. Haliaure Mmoaynb
CKOPOCTH JIaHHOT'O TeJa.

3apanue #11

Teno nepemectunioch u3 To9ku M (5;5) B Touky N (9;8). Haiigute yrox (B rpagycax) Mexmy
HaIpaBJI€HUEM BEKTOpPa CKOPOCTH U OCHIO X.

3ananme #12

Bonpoc:

[TonoxeHue ABYX TEN OMUCHIBAECTCA CIEAYIOIMIMMHU YpaBHEHUAMU: X;(1)=4+21; x,(t)=8t. Ha
KaKOM pacCTOSHUU (B M) OT Hadaja OTCYETa 3TH TeJla BCTPETATCS?

3ananue #13
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Bonpoc:
B HavyaibHBIIT MOMEHT BPEMEHHU, TPY30BUK UMEET KOOPIMHATA TPY30BUKA paBHA Xo=-5 M, a
KoopauHaTa JerkoBoi MamuHel Xo=1900 M. CkopocTs rpy3oBuka paBHa 15 m/c. Eciu orn
BCTpEeTUIUCH uepe3 30 ceKyH[ mocie Hayana ABUKEHHsI, TO KAKOBa CKOPOCTh JIETKOBOM MAallluHBI
(B M/c)?
3ananue #14
Bonpoc:
[TonoxxeHue AByX TeJ ONMUCHIBACTCS CICAYIOMIMMHU YPaBHEHUAMM: X (1)=-25+1; Xx»(t)=20-31.
Uepes CKOMBKO CEKYH OHU BCTPETATCA?
3ananue #15
Bonpoc:
3aBUCHUMOCTH TMOJI0KEHHUE TeJla OT BPEMEHU OMKCHIBACTCS CIEAYIOIIUM ypaBHEHUEM: X(1)=-
10+3t. Torna cKOpocTh paBHA
IIpakTuyeckasi padora Ne2 Jlunamuka u 3akoHbl HeloTOHA
Llenb paboOTHI: 3aKPENUTh YMEHHE TPUMEHSTH 3aKOHBI HbIOTOHA IpH pereHnn 3aad.
IIpumepsl penieHus 3aaa4
3anaya 1. YenoBek maccoil 80 kr mogHuMaeTcs B Tu(Te paBHO3AMEJIEHHO, BEPTUKAIBHO BBEPX,
¢ yckoperneM 2 M/c’. OmpeaennTe CHy JaBICHHUS YeI0BEKa Ha MON KaOHHBI TH(Ta.
3agaua 2. ABTOMOOHIIL Maccoif 5 T Tporaercs ¢ Mecta ¢ yckopenuem 0,6 m/c®. Haiirn cumy Tary,
ecnu Ko (HULIMEHT CONTPOTUBIICHHS IBHKEHUIO paBeH 0,04.
3agaua 3. ABTOMOGMIs Maccoif 1 T mommmMaercst mo mocce ¢ ykmoom 30° mox aeiictBueM
cunbl Taru 7 kH. Haiitu yckopenre aBTOMOOWIISA, CUUTAs], YTO CUJIa COTIPOTHUBIICHUSI HE 3aBUCUT
oT ckopoctu nBmwxkeHus. Koagduument comporusnenus pasen 0,1. Yckoperue cBOOOIHOTO
MaJIeHUs! IPUHATH paBHbIM 10 M/c?.
3anaua 4. Tenexxka Maccod 5 Kr JBUXKETCS MO FOPU3OHTAIBHOM MOBEPXHOCTH MOJ JE€HCTBUEM
rupu maccod 21 Kr, NPUKPEIJIEHHONM K KOHIY HEpPACTSHKUMOW HUTHU, NEPEKUHYTOM uepe3
HETMOABMXKHBIM OJIoK. OnpenenuTh HaTSKEHUE HUTH U YCKOPEHHE JBIKCHUS TEIEKKH, €CIU
KOd(GUIIMEHT TPeHUs TeNeXKH o TiockocTh 0,1. Maccamu 0yi0ka U HUTH, a TaKKe TPECHHEM B
0J10Ke IpeHeOpeyb.
3amanmne 2. Pemnre KoJIH4ecTBEHHBIE 321291
3anava 1. Koopaunara X Tena, IBUKYIIETOCS MPSIMOJIMHEIHO, N3MEHSAETCS ¢ TEYEHUEM BpEMEHU
1o 3aKOoHY X=X (t). Macca Tena m. Beruucnure Moaynb paBHOACHCTBYIOIIEH CHIT, TPUITOKEHHBIX
K TeIy.
3amaya 2. Ilaccaxkupckuil TUGT HAUMHAET JBUKCHHE M3 COCTOSHHS TIOKOS M JIBUTAsICh
PaBHOYCKOPEHHO BBEpX (BHU3), 32 BpeMs t MpoXoauT myTh S. [Ipu Takom nBrkeHun nudra Bec
naccaxkupa maccod m paseH P. Ompenenure 3HaYeHHE BEIUYUHBL, O003HAYCHHOH «?».
VCKOpeHHe CBOGOIHOrO MaeH st IPUMHTE paBHBIM 10 M/c.
3amaua 3. TeroBo3 maccoil M TsHET BaroH maccod m ¢ yckopeHueM o. Cuia TIrd TerioBo3a
F,, cuna HaTsbKeHus CIenKy MeX/1y TETJI0BO30M U BaroHoM Fy. OnpenenuTe 3Ha4eHMs BEIUYHH,
0003HaYeHHBIX «?». CHUJION COMPOTHUBIICHUS MOKHO MPEHEOPEYb.
3amaua 4. JIBa Tema MaccaMm m; W My TOJBEHICHH HAa HEPACTSHKUMOW HHUTH 4epe3 OJIoK.
Haiitu 3HaueHuss U HampaBJi€HUS] YCKOPEHUU TPy30B a; U a; M CUNy HaTsKeHus HATH T.
Omnpenenure 3HaYECHUS BEIMYNH, 0003HAYEHHBIX «?).
3amava 5. Ilo rmaakol HAKIOHHOM TUIOCKOCTH AnuHOW L m BbicoToil h HeGombIIoi Opycok
COCKaJIb3bIBAET C yckopeHueM o. Ompenenure 3HAYEHHUS BEIMYMH, OOO3HAYEHHBIX «?).
YckopeHue cBOOOIHOTO MaIeHUs MPUMHUTE paBHBIM 10 m/c.
JladopaTopnasi padora Ne2 Onpenesienne yCKOpeHusi CBOOOIHOT0 NMajeHHsl MPU MOMOIIH
MasITHUKA
Llenn: onpenemmTs ycKOpeHHe CBOOOIHOTO MafeHMsI.
OOopynoBaHue: ITATUB, ITIAPUK HA HUTH, YacChl, TMHEHKA.
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Xox paboTsI:

1. CobepuTe PKCIIEpUMEHTATILHYIO YCTAaHOBKY.

YcTaHOBHUTE MITATUB HA KPald CTONIA M TIOIBECHTE K HEMY IIAPHK TaK, YTOOBI OH MOT, COBEpINIATh
koneOaHusi He Kacasich, noma (1-2 cm or moma). JlnmHa HUTH A0MKHA OBITh MaKCHUMAJIbHO
BO3MOXKHOM.

2. CpenaiiTe HEOOXOIUMBIC U3MEPCHUS:

a) W3mepbTe TMHENKON NIUHY {MasTHUKA.
= M.
0) OTKIJIOHUTE IIAPUK B CTOPOHY HA 5-8 CM. U, OTITYCTHUB €ro, orcuntaiite N; = 50 moaHbIx
KoneOaHuil Iapuka. 3amepbTe IO CEKYHAOMEPY BpeMs, B TEYEHHUE KOTOPOro OHH
COBEPILAIUCE.
B) OnbIT noBTOpHTE €€ 2 pa3a, K3MEHUB KOJIMYECTBO MOJIHBIX KOJeOaHuil.
3. Cnenaiite pac4€Thl:
a) Onpenenure repriof] kKoedanuii mo gopmyie: T =§
4>
0) Ornpenenure ycKopeHre CBOOOJHOTO MaJieHus 1o opMmyie: g = 7z
B) Haiinure cpetee 3Ha4eHNE YCKOPEHHs: CBOOOJHOTO MajIeHUs 1O (popMyie: go,= glJrggﬂ
4. PesynbraThl NU3MEPEHUI U BEIYMCIICHUIN 3aHECUTE B TAOJHILY:
o M
OHJI;Ta bm N b e Lec & cﬂ2 Sep- 2
1
2
3
5. CpaBHUTE TMONYYEHHBIA pE3YIbTAT g (C%)c TaOJIMYHBIM 3HAYEHHEM YCKOPEHHUsI CBOOOHOIO
HajIeHUs.
6. Cnemnaiite BBIBOJ O IIPOJIEJIaHHOM padoTe.
7. JlaiiTe OTBET Ha BOMPOC: KaK U3MEHUTCS MEepPHOJ] KoJeOaHUI HUTSHOIO MasTHHKA, €CIU

JUIMHY HUTH YMEHBIIUTH B 2 pa3a’?

IIpakTnueckas padora Ne3 J[Bu:keHHe B TPABUTALMOHHOM I10J1€

[lenb paboTHI: 3aKpEeNUTh YMEHUE NMPUMEHATh (POPMYJIbI CHIIBI TPEHUS, CHIIbI TSKECTH, 3aKOH
FYKa 1 3aKOH BCCMHPHOI'0 TATOTCHUA IIPpHU PCIICHHUU 3aaa4.

Meroanuyeckue yKasaHus

IIpn pemenun 3amad no teme «/[MHaMHMKa MaTepHaTbHOM TOYKW» CIEAYET NPUIAEPKUBATHCS
CJIEYIOILErO aIrOpUTMa!

1.

2.

b

CnenaTh CXeMaTHYECKUN PHUCYHOK, M300pa3uTh BCE CHJIBI, JCUCTBYIOIIME HA KaXII0€
TEJI0 PaCCMaTPUBAEMOM CUCTEMBI.
BriOpats cucremy xoopauHat XOy ¢ TaKUM pacIoyioKeHUEM oceid, 4ToObl HanOobIee
KOJIMYECTBO BEKTOPOB CHJI OBbLIO HaIlpaBJIEHO BAOJb Oceil. B ciydae nBuxkeHue Tena mo
OKpYXHOCTH ochb OX momkHa OBITH HampaBlIeHa K LEHTPY OKPYXKHOCTH (Kak H
LHEHTPOCTPEMUTENBHOE YCKOPEHHUE).
3anucaTh IS KaXJOro Tejla B OTAEIbHOCTH BTOpPOM 3akoH HbIOTOHa B BEKTOPHOMU
dopme:md =Y, F

. =115
CrpoennpoBaTh STH YpaBHEHHs HA BEHIOpAHHBIE OCH KOOPIUHAT.
JIOTIOTHUTE TIOMYYEHHYI0O CHUCTEMY B ClIydae HEOOXOJUMOCTH KHHEMAaTHYECKUMH |
JTUHAMUYECKUMU COOTHOIICHHUSIMU U PEIIUTh €€ OTHOCUTEIbHO UCKOMOM BETMYHHBI.

IIpumeps! pemieHust 3aga4
3anava 1. Ha ckonbko yaJIMHUTECS NpyKUHA o Harpy3koit 12,5 H, ecnu nmox Harpyskoii B
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10 H npyxuHa yanuHuiIacs Ha 4 cm?
3agavya 2. Ha kakoMm pacCTOSHMHM CHJIa TIPUTSHKEHUS JBYX IIApUKOB MaccamMu mo 1 r paBHa
6,7-10" H?
3amaua 3. Benocumnenuct, eXaBIIuil O CKOPOCThIO 36 KM/4, yBHaeNd mpuMepHo B 10 M oT cebs
IPEMSITCTBUE U PE3KO 3aTOPMO3MJI. YCHEET JIM BEIOCUIEAUCT OCTAHOBUTHCS IO MPEMATCTBUSA?
Koaddumnuent tpenust ckonpxeHus muH 1mo cyxomy achanety 0,7. Kak u3MEHUTCS TOPMO3HOM
IyTh [IPU YBEIMUEHUU CKOPOCTH JBUKEHUS B 2 paza?
3aganue 2. Pemurte KoJnmuecTBeHHBIE 32291
3agaua 1. K kprouky nImHamomeTpa NpPUKPENUIN TOJOCKY pe3uHBI JKecTkocThio k. Ilpm
pacTSDKEHUM IIOJIOCKM Ha JUIMHY X IIOKa3aHus AuHamomeTpa coctaBuinu F. Onpenenure
3Hau€HUE BEIMUYUHBL, 0003Ha4eHHOM «?». Kak H3MeHATCsS MOoKa3aHWsl IMHAMOMETpA, €CIIU
nedopMarusi HOJIOCKH PEe3UHBI YBEIHUUTCS B o paz?
3anaua 2. Korja pe3nHoBas maiida HaXOAUTCS HA TOPU3OHTAILHOW MMOBEPXHOCTH JIbJA, TO CHJIA
TSOKECTH, NEUCTBYyIOIIas Ha Iai0y ypaBHOBEIIMBAeTCS CUJIOW peakuud N cO CTOPOHBI
MOBEPXHOCTH JbJa. Ecim, ynapus mo mai0e, 3acTaBUTh €€ CKOJB3UTH 110 MMOBEPXHOCTH JIbJIA, TO
BO3HUKHET CUJIa TPEeHHs CKOJNIbKeHUs Frp. Koadduiuent Tpenus ckonbxkeHus Mex1y maiboi u
MOBEPXHOCThIO JibZla paBeH . Onpenenure 3HaYEHUE BEJIWYUHBL, 0003HaueHHOM «?». Bo
CKOJIbKO pa3 M3MEHUTCS CHJIa TPEHUS CKOJBKEHHUS, €CIM CBepXY Ha MIai0y MOJOKUTh N TaKUX
xKe 1man6?
3amaya 3. Metamnndeckuii Opycok MNpsSMOYToJdbHOM (OpMBI pasMepoM axbXc MOJBEIIEH K
nuHamometpy. [lokazanus aunamomerpa F. IlnoTHocTe Meramna p. Omnpenenure 3HaueHHE
BEJIMYMHBI, 0003HaYeHHOE «?». BO CKOIBKO pa3 MU3MEHSTCS MOKa3aHHUs TWHAMOMETpPA, €CJIM BCe
pa3Mmepbl OpycKa yBEJIUYHTD B o pa3?
3amaua 4. J[Ba Tena MaccaMM m; M 1My, HaXOASIIMECS HA PACCTOSIHUM T APYr OT Jpyra,
B3aMMOJICHCTBYIOT C CHUJIOM TrpaBUTalMOHHOro mnpuTskeHuss F. Omnpenenure 3HaueHue
BEJIMYMHBI, 0003Ha4eHHON «?». Kak M3MeHUTCs cuiia TpaBUTAI[MIOHHOTO B3aUMOJICHCTBUS, €CITU
paccTosiHUE MEX]y TeJIaMH YBEIHUUTh B 3 pa3?
3akonsl HeloTOHA

IIpumepHbIe TecTOBbIE 3aJaHUA
3aganue #1
Bonpoc:
PaBHonelicTByIOIIAsA cujia, IEMCTBYIOMIAs Ha TEJIO MPSIMO MPONOPLHUOHAIbHA...
Buvibepume neckonvko uz 4 eapuanmos omseema:
1) Macce storo Tena
2) Cxopoctu 3TOro Tena
3) IInotHOCTH 3TOTO TENA
4) YckopeHuro Tena
3ananue #2
Bonpoc:
Ha pucynke ykazaHbl BEKTOp CKOPOCTH M BEKTOp yckopeHus Tena. Kyna HampasineHa
paBHOAEHCTBYIOIIAs cuia?
Hzobpasicenue:

a
o—>,
v
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Buvibepume ooun uz 4 eapuanmos omeema:

1) Baus

2) Bopaso

3) BneBo

4) Beepx

3apganue #3

Bonpoc:

BribepeTe BepHbIe yTBEPKICHUS

Ykaosicume ucmunnocmo unu 1024CHOCMb 6apUAHMOE OMEema.:
___llonsTne cuiibl TPUMEHUMO TOJIBKO K IBYM TEJIaM

_ Cwuuia sBisieTcsl CKaJIIpHOM BETMYMHOMN

__ TlonsiTue cunpl IpUMEHUMO K ABYM WM OoJiee TellaM

_ Ecnu Ha Teno nelicTByeT Hekas cuia, TO 3TO TEIO0 HE MOXKET HaXOJUTHCS B COCTOSIHUM MTOKOS
3apganue #4

Bonpoc:

be3 kakoro 3akoHa 4eI0BEeK HE CMOT Obl OTKUMATHCS?
Buibepume ooun uz 3 sapuanmos omeema:

1) be3 3axoHa BCeMUPHOTO TATOTEHUS

2) bes nepBoro 3akoHa HetoToHa

3) be3 Tperbero 3akona HeroToHa

3ananue #5

Bonpoc:

Ecnu paBHOEHCTBYIOIIAS CHJIA PABHA HYJIO, TO TEJIO MOKET...
Buvibepume neckonvko uz 4 eapuanmos omseema:

1) Haxoautbcst B cBOOOIHOM NaICHUHU

2) HaxoauTcst B COCTOSIHUM TTOKOS

3) JIBuraTbecsi paBHOMEPHO MO OKPYXHOCTHU

4) IBuratbcs paBHOMEPHO U MPSMOIMHENHO

3aganue #6

Bonpoc:

K teny npunosxeHns! nBe cuiibl, Moaynu kotopbix paBHbl 10 H u 20 H. M3BecTHO, 4TO CHIIBI
HaIpaBJIeHbI 10 OJTHOM NPSAMOI U B MPOTUBONOJIOXKHBIE CTOPOHBI. KakoBa Oyzer
paBHOjelcTBYIOMmAs cuna (B H)?

3anuwume uucno:

3ananue #7
Bonpoc:

Ha teno maccoit 100 xr nelictByeT paBHOAeHCTBYIoIIas cuina, pasHas 20 H. Kakos mogyns
2

yckopeHwus Tena(B m/c”)?

3anuwume uucno:

3ananue #8
Bonpoc:

Teno Maccolt 5 KT MOKOUTCSA Ha TOPU30HTAIILHOM TOBEPXHOCTH cToja. OnpenenuTe, ¢ Kakon
cuyoit (B H) cton Oyner neiicTBoBaTh Ha JaHHOE TEJO?
Banuwume yucno:

3ananue #9
Bonpoc:
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Ha pucynke yka3ansl 1Be CHiIbl, JelicTByOIME Ha Teno. Halaure monyns cunsl F» (B H), ecnu
TEJI0 IBUTAETCS BIPABO C MTOCTOSTHHOW CKOPOCTHIO 2 M/C.
Hzobpasicenue:

y

F,=15H

3anuwume yucno:

3apanue #10
Bonpoc:

. 2
Teno maccoit m nBuraercs ¢ yckopeHueM 3 mM/c”. Bo ckoibKko pa3 JomKHA YBEIUINTCS

o 2
PaBHOJCHCTBYIOMIAS CHJIA, YTOOBI TEJIO HAYallo IBUTATHCS C yCKOpeHueM 9 m/c”?
Sanuwume yucno:

IIpakTuyeckasi padora Ne4 3akoHBI COXpaHEHHMS B MEXaHHKe
[lenb paboThl: CIOCOOCTBOBATH 3aKPEIUIEHUIO M3yYEHHOIO0 MaTepualla, HayuyuThCs MPUMEHSThH
3aKOH COXPAaHEHMsI UMITyJIbCA IIPU PEILICHUU 3a7ay.
MeTtoauyeckue ykazaHusi
[Tpu pemeHnu 3aaa4 Ha 3aKOH COXPAHEHUS] UMITYJIbCa HEOOXO0AUMO:
1. VYkasaTp, Kakue Tesla BXOAAT B pACCMATPUBAEMYIO CUCTEMY.
2. HM300pa3uTh Ha yepTeXe BEKTOPHl UMITYJIbCOB TEJI CUCTEMbI HEIIOCPEICTBEHHO NEpes U
IIOCJIE B3aUMOJECHCTBHUA.
3. Heo0xoauMo mnpoBepUTh CHCTEMY B3aMMOJEHCTBYIOUIMX TeJl Ha 3aMKHYTOCTb. Eciu
CUCTEMa 3aMKHYTa WJIM BBIIOJIHSAETCS OJJHO U3 CIEAYIOLINX YCIOBHI:
1) BHemHue cuibl ypaBHOBEIIMBAKOTCS
2) Bpewms B3auMoielicTBUN MaJlo
3) Ilpoekuus paBHOAECHMCTBYIOLIEH BHEIIHUX CHJI HAa KAaKOE-TO HANpAaBICHUE PaBHO
HYJTIO, TO 3aITMCaTh 3aKOH COXPAHEHHS HMITY/IbCa Y,k q P;= const

=
WX JIJIS TIOCIICHETO CITydast Zin=1 p,x = const.

Ecnu cucrema He3aMKHyTa, TO 3amucath Ap = FAt paccmaTpuBasl JBUKEHUE BCEX
TEJI CUCTEMBI B OTHOM U TOH 7K€ MHEPLINATIBHON CUCTEME OTCUETA.
4. 3amnucaTh 3aKOH COXPAaHEHUS UMIIyJIbca B BEKTOPHOU popme.
CripoenipoBaTh BEKTOPHbIE BEIMYMHBI HA OCH X U Yy (BBIOMPAIOTCS MPOU3BOJIEHO, HO
TaK, 4TOOBI OBLIIO YA0OHO MPOSIIUPOBATH).

6. PemmTh NMONY4YEHHYIO CHCTEMY CKAJSIPHBIX YPAaBHEHHMH OTHOCHTEIBHO HEWU3BECTHBIX B
oOumiem Buzae. JlomomHUTH NpU HEOOXOAUMOCTH CHCTEMY IIOJTYYEHHBIX YpaBHEHMH
KMHEMaTUYECKUMHU U JUHAMUYECKUMH YPaBHEHUSMU

7. TlpoBepuTh pa3MEPHOCTH U CAENATh YUCIOBON PacyerT.

3ananue 1. OTBeThTE HAa BOIPOCHI:

1.  Yro Ha3bIBaeTCA UMIYJIHCOM?

2. Cdopmynupyiite 3aKOH COXpaHEHUS UMITYJIbCA.
IIpumeps! pemieHust 3aga4
3amaua 1. ABTOMOOMIBb Maccol 2 T HAuMHAET PA3TOHATHCS U3 COCTOSHHUS IOKOS TIO
TOPU30HTAILHOMY ITYTH MOJA AeMcTBHEM NOCTOSHHOW cuiibl. B Teuenue 10 ¢ oH mpuoOperaer
ckopocTh 43,2 kM/4. OnpeaenuTb BeIUYHMHY UMITYJIbCA, MTOJIyY€eHHOTO aBTOMOOMIIEM; BETUYUHY
JIEUCTBYIOILIEH CHIIBI.
3anmaga 2. OnekTpoBo3 Maccoil 180 T, IBMKYIIUICS IO MHEPLMHU C BBIKJIIOUEHHBIM JBUTATEIEM
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co ckopocthio 0,5 M/c, moabe3KaeT K HeMOABIKHOMY BaroHy U MPOJOJDKAET JABMKEHHE C HUM
BMecTe. KakoBa Macca BaroHa, €ciii CKOpOCTh JIOKOMOTHBA yMeHbmuiack 10 0,4 m/c? Tpenuem
JIOKOMOTHBA M BaroHa O PeJIbChI peHedperaem.

3amaua 3. C nogku maccoi 200 Kr, IBHXKYIIEHCS CO CKOPOCTBIO 1 M/C, IpBITaeT MaIb4MK MacCoi
50 Kr B rOpU30HTAIIBHOM HAIPABICHUH CO CKOPOCThIO 7 M/c (oTHOcHuTenbHO Oepera). Kakosa
CKOPOCTh JIOAKHU TIOCTE MPbDKKA Majb4yHMKa, €CJIU MAJIbYUK IPBITAeT: a) ¢ KOPMbI B CTOPOHY,
IPOTHBOMOJIOKHYIO IBHKEHHIO JIOJAKU? 0) ¢ HOCA 10 X0y ABMKEHUS?

3amaua 4. Kakyoo CKOpOCTh OTHOCHUTEIBLHO PaKETHHUIIBI MpUOOpeTaeT paketa Maccoit 600 r, ecnu
ra3el Maccoil 15 r BeuieTaroT u3 He€ co ckopocThio 800 m/c?

3aganue 2. Pemure KoJmuecTBeHHBIE 320291

3amaua 1. Tenmo aBWXKeTcs NPSAMOIUHEHHO, oOnazas HadyaJIbHBIM HMITYJIBCOM po. B TeueHue
BpeMeHH t Ha Teno JeicTByeT cuia F, B pesynbrare yero MMIYJIbC JOCTUTAeT 3HAYEHHS P.
Omnpenenure 3HaueHUs BEIMYMH, O0O3HAUYEHHBIX «?». HampaBieHue CHIBI COBIAAaeT C
HaIpaBJIEHUEM HauyalbHOU CKOPOCTH.

3anaya 2. Teno maccoil m JBUKETCS PaBHOYCKOPEHHO C YCKOPEHUEM Ol U B MOMEHT BpEMEHHU t
umeer wumnyisc p. HawanpHas ckopocte Tena U¥y. Onpenenure 3HAuYEHUS BEIUYMH,
0003HaYeHHBIX «?». BEKTOp Ha4albHOI CKOPOCTH Tella M BEKTOP YCKOPEHHs COHATIPABIICHBI.
3anmauva 3. JIBa miapa MaccaMl m; M mp JBUXKYTCS HABCTPEUy JAPYT APYTY CO CKOPOCTAMU U U
Y,. Ux cxopoctu nocie coyaapenus J;' u 9J,'. Onpenenute 3HAYCHUS BEITUYHUH, 0003HAYCHHBIX
«M».

3anmava 4. Mojenb pakeThl Maccoil m; 3amoJHeHa roploYuM Maccoil my. ['oproyee BrIpbIBaeTCS
CO CKOPOCTBIO U, MPU 3TOM paKeTa MpHOOpeTaeT CKOPOoCcTh ¥ U MOJHUMAETCs Ha BhICOTY h.
Onpenenure 3HAYCHUS BEIIMYNH, 0003HAYCHHBIX «?).

3amaua 5. PriGak maccoil m 3ampbhIrMBaeT B HEMOABHKHO CTOAIIYI0 Ha BOjAe y Oepera osepa
701Ky Maccoit M. TIpu 5TOM 10K TIPUXOAUT B JBUKEHUE CO CKOPOCThIO ¥'. Topu3oHTaIbHAS
COCTaBIISIONIAs JIOAKU pblOaka B MOMEHT IpbDKKa paBHa ¥. OmnpenenuTe 3HAUYCHUs BEITUYMH,
0003HAaYEHHBIX «?).

JlabopaTopnasi padora Ne3 M3ydyeHue 3aKoHa COXPAHEHHS MEXaHUYECKOM JHePruH
[lenb: HAyYUTbCAd M3MEPATHh MOTEHIUAIBHYIO SHEPrui0 MOAHATOrO HaJ 3eMiiell Tena Hu
nedhOpMUPOBAHHON MPYKUHBI; CPABHUTH JIBA 3HAUEHUS TOTCHIIUATBHON YHEPTUH CUCTEMBI.
OO6opynoBaHue: IITaTUB ¢ My(QTOH W JIAKOM, TUHAMOMETp J1a0OpaTOpPHBIM, JUHENKa, TPy3
MacCOM m Ha HUTH JIUHOH 1.

Xox paboTshl:

1. Cobepure yCTaHOBKY, IOKa3aHHYI0 Ha pPHCYHKE.

JluHamoMeTp yKperisieTcs B JIanke mraTusal "

2. [IpoBeauTe OMBITH K HEOOXOAUMBIE U3MEPEHUSL:

a) [IpuBspkuTe Tpy3 K HUTH, IPYrOW KOHEL] HUTH
NPUBSKATE K KPIOUKY JAMHAMOMETpa % MEPbTE BEC
rpy3a P=m-g (B 1aHHOM cily4ae Bec Ipy3a paBeH €ro cuie
TSDKECTH).

0) W3meppTe nnuHy | HUTH, Ha KOTOPOW MPUBSI3aH IPy3.
B) [Mogaumure tpy3 1m0 Touku (O (OTMEUYEeHHOU Ha
JIMHAMOMETpE). (e ]
T) Otnyctute  rpy3,  HU3MEpPbTE€  JUHAMOMETPOM

o G K.
MaKCHMAJIbHYIO cuiy ynpyrocty Fyn, n JIMHEHKOM ; ;
em——

MaKCUMAJIbHOC PACTAKCHHUEC IIPYKUHBL Al, OTCUYUThIBasA €ro

L

L\
<

OT HY/IEBOTO JIE/CHHNS TMHAMOMETDA. YA TR
3. Cnenaiite pacy€Tsl:
a) Boruncnute BbICOTY, ¢ KOTOpod magaer rpy3:h = 1 + Al (310 BbICOTa, Ha KOTOPYIO

CMeIlaeTcsl HEHTP TAKECTU IPy3a).
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0) BrruucnuTe noTeHnuanbHyo sHepruto nojausaToro rpysa E'y =m-g - (1 + Al).

B) Beruncaure sHepruto nedopMupoBaHHol npyxkuHbl E"; = Fyyp -Al/2.
r) CpaBuute 3Hauenust sHepruil E'y u E", . Ilonymaiite, mouemy 3HaueHHs AITHX SHEpruit
COBIAJIAIOT HE COBCEM TOUHO.
4. Pe3ynbTaThl H3MepeHnii U BHIYUCICHUI 3aHECUTE B TAOJHILY:
P=m-g, H I, m Al, M Fup,H |h=1+AL M| E'y, Ix E",., JIx
5. CrenaiiTe BEIBOJ O TIPOJICTIaHHOM padoTe.

IIpakTnyeckas padora NeS Pemenue 3axau no pasgeny «Mexanuka»
Llenb paboThI: 3aKpeNUTh 3HAHUS N0 pa3feny «MexaHukay.
MeTtoanyeckue yka3aHus
Kaxxnprii BapuaHT TpOBEPOYHON pabOTBI COCTOMT M3 JIBYX YacTedl M BKIIOYaeT 15 3amaHuid,
pazITUYAIIUXCS GOPMOU U YPOBHEM CIIOKHOCTH (CM. Tadmuiry 1).
Yacte A comepxut 10 3aganuii ¢ BBIOOpoM oTBeTa. MX o6o3HaueHue B padote: Al; A2; ... A10.
K xaxaoMy 3amanuio mpuBOaUTCS 4 BapraHTa OTBETA, U3 KOTOPBIX BEPEH TOJIBKO OJMH.
Yacte B conepxut 5 3amanmii. Ix o6o3HaueHnue B padote: B1; B2; ... BS.
B nepBoM u BTOpOM MpEeAsiOKEHBl 3aJaHUsl HA YCTAaHOBJIEHUE COOTBETCTBUS MO3MILIMMH,
NPEACTABICHHBIX B JBYX M TpEeX MHOXECTBaX. TpeTbe, uUeTBEpTOE W MATOE  3aJaHUs
IIPEANOIAratoT KPaTKUM OTBET.
Macca moJieky.1. KoauvecTBo Bemecrsa
IIpumepHbIe 3a1aHUA
1. 3anonnume mabauyy:

ATOl}/I Uucno HEUTPOHOB Hucno 3JIeKTPOHOB Yucno npoTOHOB
Cu”
K
31
15
I—l

2. Onpedenume omuocumenvHylo Moaekyiapuyio maccy (Mr)
LizO, Clz, H3PO4, Na.N03 , Li MIlO4.
Onpeodenume maccy 2 monw K;0.
Onpeoenume maccy monexynvl Ca(NO3);
5. U3BecTHO, 4TO B HEKOTOPOM cocyie, 10 kpaeB HanosHeHHOM HCl (p=1048 kr/m)
comepxurcst 5%*10** Monexyn kucinorst. HaiiiuTe eMKOCTB JAHHOTO COCY/Ia.
JlabopaTopnasi pabora Ne4 IIposepka 3akoHna I'eii-JIroccaka
Lenb: nccnenoBaTh M300apHBIM MpoIecC; CAeNaTh BHIBOJ O BBIINOJHEHUU 3akoHa I'eii-
JIroccaka.
OO6opynoBaHue: CTEKIsSHHAs TpyOKa, 3amasHHAs C OJHOTO KoHIA, amuHoM 600 MM u
nuametpoM 8-10 MM, nunueapudeckuil cocyn mumHoil 600 mm u guamerpom 40— 50 mw,
HAaIlOJIHEHHBIM TOpsiyel Bojou (t 60°C), crakam ¢ BOJOIl KOMHATHOI TEeMIIEPaTypBHl,
IJIACTUIINH, TEPMOMETD, INHENKA.

RS

Xoxa paboThl:
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(51
h

1. U3mepwre mnuny mpobupku 1.

2. TlomecTuTe IPOGUPKY OTKPBITHIM KOHIIOM BBEPX B TOPAYYIO BOIY JUIS
NpOTpPEeBaHUs BO3JyXa B MpoOupke He MeHee 2 — 3 mMuHYT. B 3TOM ciiyuae o0beM Bo3myxa
V1 paBeH o0beMy CTEKJISIHHOW TpyOKH, a TemIepaTypa — TeMIeparype ropsueii Boasl T7.

D10 — mepBoe cocTossHuE. V3MepbTe TemnepaTypy ropsueii Bosl t1.

3. YroOsbl 1Ipu TIEpEX0/i€ BO3/LyXa BO BTOPOE COCTOSIHUE €T0 KOJIUYECTBO

HE W3MEHMJIOCh, OTKPBITBII KOHEI| CTEKJISHHOW TpyOKH, HaxXoAsledcs B ropsdyeil Boje,
3aMaxbTe MacTUiIMHOM. [locnme 3Toro TpyOKy BBIHBTE M3 cocyda € ropsueid BOJOH H
3aMa3aHHBIA KOHEI] OBICTPO OMYCTUTE B CTAaKaH C BOJOW KOMHATHOW TEMIEpaTyphl, a 3aTeM
OpsMO IO/ BOOM cHuUMMTE MacTUiIMH. [lo Mepe oxnaxaeHust Bo3ayxa B TpyOke Boja B He
OyJIeT MOJHUMATHCS.

4. OcraBbTe NPOOMPKY OTKPBITBIM KOHIIOM BHHM3 B XOJOJHOM BOJE HECKOJNBKO MHHYT.
W3meppTe TemmepaTypy XosjogHoW Boabl t2. Habmronmaiite noabEM BoJibl B IPOOUPKE.

5. Tlocre mpeKpaleHus moabeMa BOJIbI B TPYOKe 00bEM BO31yXa B Hel
ctaHeT paBHbIM Vo < V1. [l Toro uToOb! AaBieHUE BO3IyXa B TPyOKE OCTAIOCh TEM K€, 4TO
U B TIEPBOM COCTOSIHUH, T.€. PaBHBIM aTMOC(EepHOMY, HEOOXOAUMO HOIPY3UTh TPYOKY Ha
TaKylo IIyOMHY, YTOOBI YPOBHH BOJBI B TPYOKE U B CTaKaHE CTAJIU OJAMHAKOBBIMHU. JTO OyAeT
BTOpOE COCTOSIHME BO3JlyXa B TpYyOKe NpU TeMIeparype OKpyxKawollero Bo3ayxa T2, T.e.
BBITOJIHAETCSl yClIOBUE M300apHOro mpouecca P=const. I3mepbTe BHICOTY BO3/lyXa B IpoOUpKe
[h.

6. TlepeBemute Temneparypy u3 mkaibl Llenbcus B aGCOMOTHYIO HIKAIY:

T=t+273.
/. Beruuciure otHomenus 11 / 1) nT1/T2,
8. Pe3ynbTarhl 3aHECUTE B TaOIIHUILY:
N3mepeno Brruucneno
L1, L2, t1, 2, Al, T1, T2, | AT, I/, |el, |Al |T1/T2|€2,|A2
MM | MM OC OC MM K K K % %
9. CrenaiiTe BRIBOJ O CTIpaBeITMBOCTH 3akoHa [ et — JIroccaka.
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10.  [laiite otBeT Ha Bompoc:
A) Tlouemy mociie TOTPY)KCHHS CTEKJISHHONW TPYOKM B CTakaH C BOJOW KOMHATHOM
TEMIEPATYPBI U NOCIIE CHATHUS IUIACTUIIMHA BOJA B TPYOKE MOJHUMAETCS?
b) Ilouemy npu paBeHCTBE ypOBHEH BOJbl B CTakaHe M B TpyOKe JaBlieHHME BO3JyXa B
TpyOKke paBHO aTMOc(hepHOMY?
IIpakTnyeckas padora Ne6 Pemenue 3agauy no reme MKT

Llens paboOTHI: 3aKpemUTh 3HAHUS OO0 YPAaBHEHHHM COCTOSIHHS HJICAIIBHOTO Ta3a, HAay4HUThCS
IIPUMEHATH ra30BbIE 3aKOHBI IIPU PELICHUU 3a/1a4.
MeTtoauyeckue ykasaHusi

ITpu pemeHnyn 3a1a4 Ha ra30BbIC 3aKOHBI, HY)KHO YCTAaHOBUTH U3MEHSETCS JIM Macca rasa
IIPU [IEPEX0/Ie U3 OJAHOIO COCTOAHMS B pyroe. Ecinu macca rasa ocTaércsi OCTOSHHOU, MOKHO
3anucarh ypaBHeHue Kianelipona (ypaBHeHHs! 00beIMHEHHOTO Ta30BOro 3akoHa). Eciu ke npu
MIOCTOSIHHOM Macce B JIaHHOM TIpoLiecce He M3MEHSEeTCs Kakoi-11u0o u3 napameTpoB p, V wim T
(taBneHue, 00bEM, TEMIEpaTypa), IPUMEHSIOTCS YPABHEHUSI COOTBETCTBYIOLIEro 3akoHa (I'eii-
Jlroccaka, apns win boitnst-Mapuotra). Eciu B IByX COCTOSIHMSIX Macca Tras3a pasHasi, s
KQKIOr0 COCTOSHUS 3allMCBhIBAlOT ypaBHeHHe MenzaeneeBa - KiamelipoHa. 3arem cucremy
YpaBHEHUH PEIAIOT OTHOCUTEIBHO UCKOMOW BEJTUYUHBI.

Jlnd pemienus 3a1a4 Bcex IpyII MOKHO PEKOMEHI0BATh TaKyIO I1OCIEI0BATEIBHOCTD!

-BHUMATEJIbHO NPOAHAIM3UPOBATh YCIOBHE 3aJauyd, YCTAHOBHUTb, KaKON ra3 y4yacTBYeT B
IIpoLecCe, KaKUe MapaMeTphl MEHSIOTCS, KAKUE - OCTAKOTCS [IOCTOSIHHBIMU;

-clleNnaTh, €ClIM BO3MOYKHO, CXEMAaTHUYECKUN uYepTeXk, yKa3aB IpPU 3TOM, KAKUE IapameTpsl
XapaKTEpU3YIOT KaXk10€ COCTOSIHUE;

-oco00€ BHHMMAHME YJEIUTh MapaMmeTpaM, 3aJaHHbIM HESBHO; WHOT/AA JJI1 HaXOXKICHUs
o0beMa raza HY>KHO MCIIOJIb30BaTh (POpMYJIbl FEOMETPUH, A HAXOXKJICHMs JaBICHUS raza Ha
KUAKOCTb- 3aKoH Ilackans unu cootHouenue p = po+Pgh

-JUISl KQXKJI0TO COCTOSIHUS 3allMcaTh HYXKHbIE COOTHOILLEHUS U PELIUTh IOJYYEHHYIO CUCTEMY
YpaBHEHUN OTHOCUTEIBHO NCKOMOM BEJIMYHHBI.

B rpynny BbiieneHsl rpaduyeckue 3agauu, AN peIIEHHs KOTOPBIX CIEAYeT XOpOIIO 3HATh

rpaduueckoe M300paxeHHe Ha IJIOCKOCTH BCEX H30IPOLECCOB B Pa3IUYHBIX KOOPAMHATHBIX

0CsIX.

IIpumepsl pemienus 3agaq

3anaua 1. JlaH rpaduK M3MEHEHHs! COCTOSHUS HJeaJbHOro rasa. IIpounTars €ro U mocTpouTh

rpaduk sToro mpoiecca Ha quarpamme P,T; V,T.

3anaua 2. Ha pucyHke n3o0pakeHbl MPOIECChl U3MEHEHUS! COCTOSIHUS HEKOTOPOW Macchl rasa.

HazoBure a1 npoueccel. M306pa3ute rpaduku npoueccos B cucreMe koopaunar P,T u V,T.

3anaua 3. Ha pucynke naH rpaguk U3MEHEHHs COCTOSIHMS HJI€AIbHOTO ra3a B KOOPIMHATHBIX

ocsix V, T. IlpencraBpTe 3TOT npoliiecc Ha rpagukax B koopanHaTHbIX ocsix P, Vu P, T.

3amanmne 2. Pemnre KoJIHuyecTBEHHBIE 321291

3anava 1. Ha pucynke n3o0paxkeHbl B 0JIHOHM U3 TPEX BO3ZMOXKHBIX cucteM koopauHat (pV, VT,

pT) rpaduku npormeccoB ¢ razoMm HeKOTOpoil Macchl. Haueptute rpaduku mporeccoB B JIBYX

Ipyrux cucreMax koopauHaT. Homepa BapraHTOB yka3aHbl 110J rpaduxamu.

3anaua 2. Ha pucyHke n300pakeHbl B OJJHOM M3 TPEX BO3MOXKHBIX cucteM koopauHar (pV, VT,

pT) rpaduku mpoueccoB ¢ Tra3oM HeKoTopoil Maccel. Hauepture rpaduk mnporuecca,

IIPUBENEHHBIN B BallleM BapUaHTE, B JBYX APYTHX cucTeMax KoopauHar. Homepa BapuaHTOB

yKa3aHbl 0 rpaguKamMu.

3anaua 3. [IpencraBpTe 3afaHHBIN rpaduk B HegocTaromuX koopaunatax (PV, PT, VT).
IlepBblii 3axK0H TepMoAMHAMUKY. [IpuHIMII AeHCTBHUSA TENJIOBbIX ABUIaTeIei

IIpumepHBIe TeCTOBbIC 3aJaHUSA

3ananme #1
Bonpoc:
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W3 nepBoro 3akoHa TEPMOJUHAMHUKH CIIETYET, UTO...

Buvibepume necxonvko uz 4 eapuanmos omseema:

1) HeBo3MOKHO cO371aTh BEUHBIM JIBUTaTEh

2) KonruecTBO TEII0ThI, OTIaHHOE TEJIOM Bcerja 0oJbllie, Y4eM YMEHbIIIEHUE BHYTPEHHEH
SHEPrUH 3TOTO Tea

3) I3MeHuTh BHYTPEHHIOIO SHEPTHUIO T'a3a MOXKHO TOJBKO IMMYTEM TEIJIONEpeaay Uin
coBepIeHHs paboThI

4) [Ipn Henu3MEeHHON BHYTPEHHEH 3HEPruu, ra30M HE MOXKET OBITh COBeplIeHa paboTa
3ananme #2

Bonpoc:

Hccenenys nukn KapHo, MOKHO OIIPEEIUTD. ..

Buvibepume ooun us 4 sapuanmos omeema:

1) Munumanesnsiit KITJ[ TeroBoro npurarens

2) Makcumanshsbiii KIT/[ TermoBoro nBurarens

3) Cpennuii KI1JI TerioBoro ABUratens

4) Han6onee Tounsiii KI1/] TeruioBoro asuraremns

3ananue #3

Bonpoc:

J11st paboTHI TETIIIOBOTO IBUTATENSI HEOOXOAUMO. ..

Buvibepume necxonvko uz 4 eapuanmos omseema:

1) Hanmuaue pabouero tena

2) Hanuuue TepmomeTtpa

3) LIuKIM4HOCTH MPOLIECCOB, MPOUCXOIALINX B JBUTATEIE

4) Hanuuune napoBoil TypOUHBI

3ananue #4

Bonpoc:

B TemioBoM JBHraTese TeMeparypa Xxojaoauibauka coctapisier 0 °C, a temmeparypa
Harpesateind paBHa 3073 K. Onpenenure makcumanbHbii Bo3MoxkHbIA KIIJ Takoro neurarens
(B %).

Sanuwume yucno:

3aganue #5
Bonpoc:

JIBUraTens BHYTPEHHETO CrOpaHus COBEpLIMI padboTy, paBHyto 55 MJIx. [Ipu 3TOM ObLITO
3arpadeHo 4,2 11 GensuHa. OIpefenTe WIOTHOCTh GeH3uHa (B Kr/M”), eciu KIIJ[ aBuraters
paseH 40%.

3anuwume uucno:

3ananue #6
Bonpoc:

[Tpu xakoM mporecce ra3 coBepIIaeT padoTy TOIBKO 3a CYET BHYTPEHHEH dHEprin?
Bvibepume ooun uz 4 eapuanmos omeema:

1) ITpu n3oxopHOM

2) [Ipu aquabatHOM

3) [Ipu uzoTepmMuvecKomM

4) ITpu nzobapHOM

3ananue #7

Bonpoc:

I'a3, Haxonsammiics noxa nasienueM 400 klla nzorepmuuecku cxumarot ot 30 1 g0 10 1. Uemy
paBHa pabora ra3a (B k/[x), eciu npu JaHHOM Mnporiecce oH morepst 80 k[ x?
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Sanuwume uucno:

3ananue #8
Bonpoc:

AnmnabaTHO pacHIMpssACh, UAeaTbHBINA Ta3, Macca KOTOPOro paBHa 1 Kr, coBepmni padboTy,
paBHyto 8 k/[x. Haiinure nu3menenre TemrepaTyphl 3TOTO Ta3a, €CiIM €ro MOJIIpHas Macca paBHa
50 r/mMob.

Sanuwume yucno:

3aganue #9
Bonpoc:

Jlnst n3MEeHEeHHs BHYTPEHHEH SHEPTHH MPU U30XOPHOM IIpoliecce. ..

Buvibepume ooun usz 4 sapuanmos omeema:

1) I'a3 06s13aTeIBLHO NOKEH OBITH OJTHOATOMHBIM

2) I'a3 00s13aTeNbHO JOIDKEH MOTYYUTh WIH OT/IaTh TO WJIM MHOE KOJMYECTBO TETJIOTHI
3) I'a3 gomxeH OBITh UACATBHBIM

4) T'a3 1OJKEH COBEPIIUTH padoTy

3ananme #10

Bonpoc:

[Tpu uzobapuom nporiecce raz nomyuun 30 k/[x remnotel. Eciu npouecc mpoucxoaun npu
nasineann 40 kIla, To kKakoBO U3MeHeHHe 00BEMa rasa (B M3)?

Banuwume yucno:
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3ananue #1
Bonpoc:

DNEeKTpOAMHAMUKA - ITO...

Buvibepume ooun us 4 sapuanmos omeema:

1) BeTBb aneKTpOCTaTUKH

2) BetBb pusuku

3) Hayka o noBeaeHUH 3JEKTPUUECKUX O

4) Hayka, u3yuatomniasi 3J1eKTpUUECKHE 3apsi /bl

3aganue #2

Bonpoc:

CKOJIBKO pO/IOB JIEKTPUYECKUX 3apsI0B CYILIECTBYET?

Buvibepume ooun us 4 sapuanmos omeema:

1

2)2

3)3

4)4

3ananue #3

Bonpoc:

BriGepere BepHble yTBEpKA€HUS 00 3JIEMEHTapHOM 3apsi/ie

Buvibepume necxonvko u3z 5 eapuanmos omseema:

1) YncneHHO paBeH 3apsiay SJAEKTPOHA

2) Oto 3apsia 1060 cyOaTOMHOM YacTHIIbI

3) D10 HauMeHBUIN 3apsa] B IPUPOJIE

4) D10 3apsa, KOTOPBIA HE TEPEHOCUTCS

5) OT10 3apsa, KOTOPBIN HE ETUTCS

3aganue #4

Bonpoc:

ITepssiit mapuk umeet 3apsan 120 vKu, a BTopoii mapuk nmeet 3apsin -200 HKu. Hlapuxu
a0CoMI0THO O/1MHAKOBbIe. [Ipy UX CONPUKOCHOBEHUH, KaKOH 3apsi/i OKaXKETCs Ha BTOPOM
mrapuke?

Buvibepume ooun us 5 eapuanmos omeema:

1) -40 K

2) -80 uKun

3) -320 uKn

4) 120 uaKn

5) 320 uKn

3aganue #5

Bonpoc:

DJIEKTPOCTATHKA - ITO...

Bvibepume ooun uz 4 eapuanmos omeema:

1) BeTBb 251eKTpOAMHAMUKHY, N3Yy4aloIliasi B3aUMOJEHCTBIE MEXAY ABMXKYIIMMHUCS 3apsiaMu
2) BeTBb 21EKTPOAMHAMUKH, U3Yy4ar0Ilasl B3aUMOJAEHCTBUE MEXKAY NOKOSIIIUMUCS 3apsSAaMU
3) BeTBb 251€KTPOIMHAMUKH, CTATUCTUYECKH 0OOCHOBBIBAIOIIAS B3aUMOICUCTBUE MEXKIY
AIIEKTPUYECKUMHU 3apsiiaMu

4) [IpaBUIIbHOTO OTBETA HET

3aganue #6

Bonpoc:

ConocTaBbTe BEIMUHHBI B 3JIEKTPOAMHAMUKE C aHAJOTMYHBIMY BEIMYMHAMH B MEXaHUKE
Ykaswcume coomseemcmeue ona ecex 3 sapuanmos omseema:

DG
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3ananue #7
Bonpoc:

B kakux enuHunax uamepsercs ko3dduumeHt nponopuroHaabHOCTH B 3akoHe Kymnona?
Buwibepume ooun uz 4 éapuanmos omeema:

H
D I";:.]"I2
H x Kn?

2
) M

H? X M
3 Ki?

H x m?
5 Ki?

3ananmue #8

Bonpoc:

Cuna B3auMOIEHCTBUS MEXy IByMsI Pa3HOUMEHHO 3apsKEHHBIMU LIapukaMu paBHa 25 H.
[ITapyky UMEIOT OJUHAKOBBIN IO MOAYJIIO 3apsil U HAXOAATCSA HA PACCTOSIHUM 15 ¢M Apyr oT
npyra. Haiinure monyinp 3apsina mapukos (B MKK).

3anuwume uucno:

3ananue #9
Bonpoc:

Ha pucyHke yka3aHbl JBa pa3HOUMEHHO 3apsKEHHBIX IIAapHKa, MOAYJb 3apsiia KOTOPBIX PaBEH
120 uKi. Macca mapuka, mo/iBellIeHHOT0 Ha HepacTsHKUMoW HUTH paBHa 20 mr. Haiinure cuny
HaTsbKeHHst HUTH (B MKH), eciiu paccTosiHre MEXTy HEHTpaMHM IIapHKOB cocTanisieT S0 cM.
U3zoopadsicenue:

&)
©

Sanuwume yucno:

3ananue #10
Bonpoc:
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Haiinure Mmoayns cunsl (B H) B3aumoneiicteust mexay 3apsanamu 2 MmxKon u 3 MK, ecnu
paccTossHUE MEXy HUMH paBHO 40 cM.
Banuwume yucno:

IIpakTnyeckas padora Ne7 Pemienue 3a1a4 o TeMe «JJIeKTPUUYECKOeE MOJIe»
[{enb paboTHI:

- 3aKpenuTbh YMEHHE NPUMEHATHh (POpMyNy HANPSHKEHHOCTH 3JIEKTPHUUECKOro I0JIs, 3aKOH
Kynona, 3akoH COXpaHEHHUsl 3JIEKTPUUECKOIO 3aps/ia U IPUHLHUI CYNEPIO3ULUN MOJIeH
IIPY PEIICHUN 3a]a4;

- crnocoOCTBOBaTh PA3BUTHIO YMEHUS JIOTUUECKOTO MBILICHUS;

- CIOCOOCTBOBATH PA3BUTHUIO IO3HABATENBHBIX CIOCOOHOCTEH, CaMOCTOSATENIBHOCTH,
OTBETCTBEHHOCTH.

MeToanueckue yKazaHust

3amaun Mo 3JEKTPOCTATHKE YAOOHO pa3ieiuTh Ha JBe Tpynnbl. K mepBoil rpyrmme MOKHO
OTHECTHU 331a4d Ha pacdy€T CWJIOBBIX M DHEPreTUYECKUX XAPAKTEPUCTHUK IEKTPOCTATUYECKOTO
1oJisi, KO BTOPOM — BCE 3aJaud Ha paBHOBeCUE JINOO IBMKEHHE 3apsyKEHHBIX Te (YacTHll) B
3NEKTPOCTATUYECKOM I10JIE.

3ajau  MepBOM  TIpyHmbl  CBSI3aHbBl C  NPEACTABICHUSMU O  CYLIECTBOBaHHUHM
JNEKTPOCTATUYECKOTO NOJISI BOKPYT HEMOABMIKHBIX 3apsyKEHHBIX TEJI U CBOJATCS K HAXO0XKIECHUIO
OCHOBHBIX XapaKTePUCTHUK MoJisl. [Ipy ux pemeHnn HeoOX0auMo:

1) chnenaTh PUCYHOK, HM300pa3suB JMHUM HANPSDKEHHOCTH SJEKTPOCTATHYECKOTo MO M
3apsKEHHbIE Tella, TOMEUIEHHBIE B 3TO T0JIE;

2) npu HaXOXKIECHUU HANPSHKEHHOCTH IOJSI B HEKOTOPOM TOUYKE CIIENyeT MOMHHUTb, YTO 3TO
BEKTOpHAsl BEJIMYMHA M HaIlpaBJICHA 10 KacaTeJbHOM K JMHUM HanpskEHHOCTH. Ecnu
noje o00pa30BaHO TOYEUHBIM 3apsiioM, TO OHAa HaNpaBieHa BJOJIb HPIMO,
COEUHSIONIEH 3apsii U TOYKY, B KOTOPOM ONpEAeNstoT E, ot 3apsga, ecnu >0, U K
3apsany, eciu q<0;

3) ecnu moie CO3AAaHO CHCTEMOM TOYEUYHBIX 3apsiioB, TO HaNpsKEHHOCTb IOJIA
pPacCUMTBIBAIOT COIVIACHO IPHUHLHUITY CYNEPIIO3HUIINN: E =f{ + E_z) +... +E{, He 3a0bIBas,
YTO 3TO reomerpuyeckas cymma. Cienyer npaBUIbHO ONPENEeNUTh HanpasieHue E: nns
MOJIOKUTEIBHOIO TOYEUHOTO 3apsja BEeKTOp E HampaBieH MO pajuaibHOW JIMHUU OT
3apsna, JUis OTPULIATENBHOTO — K 3apsy;

4) ecin npH B3aMMOJEHCTBUM 3apsKEHHBIX TEJ MIPOUCXOIUT NEPEPACIPEEICHUE 3apsa0B,
TO 3aIMILINTE 3aKOH COXPaHEHUS 3apsi/i0B.

Pemenue 3amay BTOpOH Irpyniel OCHOBAHO Ha NMPUMEHEHUE 3aKOHOB MEXAHUKH C YUETOM
3akoHa KyloHa W BbITEKalomUX W3 Hero cieacTtBuil. Takue 3amaun peKOMEHJyeTcs penarh B
CIIEIYIOIIEM MTOPSJIKE:

1) cnenaiite puCyHOK, M300pa3uB BC€ CHJIBbI, JIEHCTBYIOIIME Ha 3apsHKEHHOE Teno, U
3aMMILUTE JIJIs HETO YCIIOBUE PAaBHOBECUS WJIM OCHOBHOE YpaBHEHHE TUHAMUKU;

2) BBIpa3suUTE CWJIBl  3JEKTPOCTATHYECKOTO  B3aMMOJEHCTBUS  4epe3  3apsipl WU
XapaKTEpUCTHKU TIOJIS ¥ MTOJICTaBbTE 3TU BBIPAKEHUS B UCXOJHOE ypaBHEHMeE. [Ipu aTom
HaJI0 IOMHUTD, YTO MEXKY OJTHOMMEHHBIMU 3apsAaMU JEHCTBYIOT CUJIbl OTTAJIKUBAHUS, a
MEXIY Pa3sHOMMEHHBIMHU - CHJIBI NpUTsDKeHUs. [Ipu BblUMciIeHUH B GOpMylly 3aKOHA
Kynona mnoacraBisitoT aOCONIOTHBIE 3HAYEHHS 3apsA70B, 3HAKU 3apsiioB YUUTHIBAIOT
TOJIBKO TIpU ONpPEAEIICHUU HampasiieHus cuil. Eciu nm3BecTHa HanpsHKEHHOCTH MOJISA, TO

CHITy MOYKHO OIIPEIENUTh 1Mo (hopmyIie F= qﬁ , YIUTBIBAsI, YTO F 11 E, ecnn >0 u F1l
E , ecn q<0;
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3) mpu pPacCMOTPEHUU [BHXKCHHUS 3apsDKCHHBIX YacTHI[ B AJIEKTPOCTATUYECKOM TOJIe
CleyeT BBIACHUTh XapakKTep [JBWKEHHS U HCIOJIb30BaThb KHHEMAaTUYECKUE U
JTUHAMUYECKHE YPaBHEHUS IBHXKCHUS HIIA 3aKOH COXPaHEHUS SHEPTUH;

4) 3amummMTe BCIOMOrarelbHble (OPMYINbI, a MOJYYEHHYIO CHUCTEMY YpPaBHEHHUS pELINTE
OTHOCHUTEJIbHO HEU3BECTHON BEIMYUMHBI.

IIpumepsbl pemieHus 3aaa4
3angaua 1. /IBa 01MHAKOBBIX MAJICHBKUX LIapHKa, o0namaromux 3apsaom ;=6 MK u 3apsaom
Q2= -12 wmxKn, Haxomarcs Ha paccrosHun 60 cm gpyr ot apyra. Onpenenurte cuily
B3aUMOJICHCTBUA MEX Ty HUMHU. YeMy OyzeT paBeH 3apsij KaKAOro IMapHKa, eClid UX MPUBECTH B
CONPUKOCHOBEHHE U 3aTE€M Pa3beIUHUTH?
3amaua 2. MasieHbKU# 1IapUK Maccou 2:107 KI', HOABCIICHHBIM Ha TOHKOM IIEIKOBON HUTH,
HecéT Ha cebe 3apsia 3-107 K. Ha kaxoe PaCCTOSHUE CHU3Y K HEMY CJIEAYyET MOAHECTU APYroi
MaJeHbKHiT mapuK ¢ 3apagom 5-107 Kir, 4To6bI HATSKEHHE HUTH YMEHBIIAIOCH B 2 pa3a’?
3agayva 3. /IBa ToueuHsIx 3apsaa 6,7 u -13,3 HKn HaxoasTcs Ha pacCTOSHUU S5 CM JPYT OT Jpyra.
Haiitn HanpspKEHHOCTD 3JEKTPUUECKOTO MOJI B TOUKE, PACIIONOKEHHON HA PACCTOSHUU 3 CM OT
MOJIOKUTEIBHOTO U 4 CM OT OTPUIIATENLHOTO.
3ananmue 2. Pemmnte KoJIMYeCcTBEHHBIE 3a1a4M.
3anava 1. /|Ba HEMOABMXKHBIX TOYEUHBIX 3apsiia i U (,, HAXOASICh HA PACCTOSHUM I JAPYT OT
Ipyra, B3auMoJIeHCTBYIOT ¢ cuiioi F. Onpenenure 3HaueHne BENTUYUHBI, 0003HAaYeHHOH «?7». Bo
CKOJIBKO pPa3 HM3MEHHUTCS cujla B3aUMOJIEMCTBHSI 3apsiioB, €CIM PACCTOSHUE MEXIYy HUMU
YBEJIMYUTH B 0 pa3?
3anmava 2. /IByM 0JIMHAKOBBIM IIApUKaM COOOLTMIIN 3apsiibl g U q,. apuku npubmusuim apyr
K Jpyry 0 CONPHUKOCHOBEHHS M 3aTeM pa3Benu Ha paccrosHue [. Ilpm sTomM cumma ux
KYJIOHOBCKOT'O B3auMoJeicTBus coctaBuia F. Onpenenure 3HaueHrHEe BEIUYUHbBI, 0003HAYEHHOMN
«?». PaccrosiHue Mexy HIapuKaMH CYIIECTBEHHO OOJIbIIE UX Pa3MEPOB.
3amaya 3. B BepmmmHax A u B npsmoyronsHoro tpeyronbHuka ABC (yron C — npsmoil)
HaxonaTcst 3apsabl g, u qg. Hdmuabsl katetoB AC m BC paBHBI COOTBETCTBEHHO O U b.
Hampsok€anocts  anektpudeckoro mois B BepmmHe C paBHa E. Ompenenute 3HaueHue
BEJIMYMHBI, 0003HAYECHHOU «?».
3amaua 4. llapuk Maccoi m u 3apsoM ( TOJABEIICH Ha TOHKOW HeBecoMmoil HUTHU. [lox HUM
pacmoyioKeH 3apsil qo Ha pacctosHuM r. Cwiia HaTsbkeHuss HUTH paBHa 1. Omnpepnenure
3HAUYECHUE BEJIUYNHEI, 0003HAUCHHOH «?7».
JlabopaTopHas padora NeS U3ydenue moc/ieq0BaTeJbHOr0 M NapasjieIbHOI0 COCAUHCHUS
NMPOBOIHMKOB
Llenp: SKCIEpUMEHTANIBHO ~ TPOBEPUTH  3aKOHBI  IMOCJIEAOBATEIBHOIO U MapajuieIbHOIO
COEIMHEHUS IPOBOIHUKOB
O6opynoBaHue: HCTOYHMK  DJEKTPOIMTAHUS;  aMmIepMeTp; BOJIBTMETP;  pe3uctop Ri;
pesucrop Ro; KiTto4; cOeTMHUTENBHBIE TPOBO/A.
XoJ paboTh:
W3ydeHue nocneaoBaTeabHOr0 COEIMHEHUS TPOBOIHUKOB
1. TlogroToBbTe B TETpaayu TaOIHILY AJS 3alIMCH PE3YIHTATOB U3MEPEHUI M BEIYHCIICHUI:

I,A Ul,B U2,B U12,B Rl,OM Rz,OM R12,OM E &
U, R;
3HAYEHHE
2. Hapucyiite B T€Tpaagu cxemy | | JJIEKTPUYECKOH LETIH.

o
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3. Cobepute NIEKTPUUECKYIO LIETb. Puc.4
4. Ormpenenure HeHy AeICHUS U3MEPUTEIBHBIX TPUOOPOB — aMIIEpMETpa U BOJILTMETPA.
5. Cnenaiite HEOOXOIUMBIEC U3MEPCHHUS:

a) 3amkaHTE IIenb. M3MepbTe 00IIyIo crily ToKa B menu [u obmiee HanpsokenueU .

0) V3MeHuTe 11€Mnb, NOJIKIIOYNB BOJBTMETP K IEPBOMY pe3UCTOpY R

B) M3mepbre HanpspkeHue U .

r) M3meHute 11enb, MOAKIIOUUTE BOJIBTMETP KO BTOPOMY pe3ucTopy Ro.

n) (16) M3mepwte nanpsoxenne Us.

6. CnenaiiTe pacuéThl:

a) Paccuumraiite mo d¢opmyne obmee HanpsbkenueU;, =U;+ U,u cpaBHHTE C
noka3zanusiMu BonbTMeTpa Ujp Crenaiite BbIBOA O CHPaBEIIMBOCTU 3aKOHA IS
HATIPSDKCHUSL.

0) Paccuuraiite conporuBnenue Rj;=R; + R,.

Ui Ryq Ui _Rq

B) Beruuciure oTHOMICHUS U, ! &, [IPOBEPLTE CPABEILIHBOCT PABEHCTBA = ¢

7. CpenaiitTe BBIBOJ O IpOAEIaHHON padoTe.
8. JlaiiTe OTBETHI HA BOIIPOCHI:

a) Kak Ha3bIBaeTcs nmpuOop 71 U3MEPEHUs CUIIbI TOKa?

0) Kak Ha3pIBaeTcs mpubop A U3MEPEHHsI HalPsHKSHUS?

B) Kak BrirouaeTcs B 1iens aMrepMeTp Ui U3MepeHus ciiibl Toka? B yem ocoOeHHOCTH

TaKOIr'0 COEJUHEHUS?
W3ydenne napauienbHOTO COSTUHEHHS TPOBOTHUKOB
1. TloaroroBbTe B TeTpaay TaONMILy JJIs 3aITUCH PE3YJIbTATOB N3MEPEHUI U BEIYHCIICHUN:
U, B I], A Iz, A 112, A R], OMm RQ, OMm R]z, OMm I1 &
I, k1
3HaUCHUE

2. Hapucyiite B TeTpaau cXemy JIEKTPUIECKON 1enu (puc. 5).

CobGepute
Onpenenure

npubopoB
BOJILTMETPA.
Cnemnaiite
HU3MEpEeHUS:

Puc

5R2

OJICKTPHUYCCKYIO LICIIb.

1(53:0% JeJIEHUs
I/I3MepI/ITeJ'II)HBIX
amrepmerpa u
He0OXO0aUMBIE

a) W3mepsbre obmee Hanpspkenue B nenu Un oOriyro cuity Toka I,

6) V3MeHuTe cxemy YCTAaHOBKM TaK, 4TOOBI M3MEPUTH CHIIy TOKa I; M HampspkeHue
U HanepBoM pe3ucTope.

B) U3menwute nens, m3ameprTe cuty Toka I, u Hanpspkenue U, Ha BTOPOM PE3UCTOPE.

Crenaiite pacuéTsl:
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a) Paccuurtaiite mo gopmyne obmyro cuny Toka I, =Ij+ Lu cpaBHUTE ¢ OKa3zaHUSAMU
amniepmeTtpa I, Caenaiite BBIBOJ O CIPaBEJIMBOCTH 3aKOHA JIJISl CUJTBI TOKA.

. 1 1,1 )
6) Paccuwmraiite comportuBienue Ry u3  Qopmyisl 2. = p. T mpoBepbTe €€
12 1 2
CHPaBEAITNBOCTb.
I Ry I _R
B) Bbruncnure oTHOMIEHUSA L ¥ 2> ¥ IPOBEPHTE CIPABE/UTMBOCTh PABEHCTBA - = =
2 1 2 1

~

CnenaiiTe BBIBOJ O POJIEIaHHON padoTe.
8. /laifre oTBET Ha BOMPOC: M3MEHUTCS JIM MOKA3aHUS BOJBTMETPA, €CM K JIBYM MApauIebHO
COEIMHEHHBIM PE3UCTOpaM J100aBUTh €I1IE OIHH, MAPaIIEIbHO?

JuiekTpuYecKnil TOK. 3akoH OMa 17151 y4acTKa nenu
IIpuMepHbBIe TeCTOBbIE 3a1aHUA

3aganue #1
Bonpoc:

BribepeTe neicTBUS 2IEKTPUIECKOTO TOKA

Buvibepume necxkonvko uz 5 eapuanmos omseema:

1) TeroBoe

2) ®uznueckoe

3) XuMuueckoe

4) MarautHoe

5) CeeroBoe

3ananue #2

Bonpoc:

BribGepete T0, 6€3 4ero He MOKET CYIIECTBOBATh JIEKTPUUECKUIN TOK?

Buvibepume necxonvko uz 4 eapuanmos omeema:

1) IIpoBogHMK

2) CBoOoIHBIE 3apsbl

3) DnekTpuueckoe noje

4) MarautHoe nojue

3ananue #3

Bonpoc:

CKOpOCTb JBUKEHUS DJIEKTPOHOB B METAJUINYECKOM IIPOBOHUKE. ..

Buvibepume necxonvko uz 4 eapuanmos omeema:

1) OGpatHO MponOpIMOHAIbHA MJIOIIAIU TONEPEUHOTO CEUEHHs MPOBOIHUKA

2) [Ipstmo mpomnoplLroHalIbHA 3apsAy dJIEKTPOHA

3) IIpsimo mponopLuMOHaIbHA CUIIE TOKA B TIPOBOJHUKE

4) [Ipsimo mpornopuMoHaIbHAa KOHIIEHTPAIlMU BEIIECTBA, U3 KOTOPOTO CZeliaH POBOJIHUK
3aganue #4

Bonpoc:

CKopocThb pacnpocTpaHEHHs JIEKTPUUECKOTO OIS B METAJUIMYECKOM IIPOBOIHUKE PaBHA...
Buvibepume ooun us 4 sapuanmos omeema:

1) CxopocTy JBUKEHUS AIEKTPOHOB

2) OTHOLIEHUIO 3apsiia AEKTPOHA K €r0 Macce yMHOKEHHOMY Ha CHIJTY TOKa B IPOBOJTHUKE
3) Ckopoctu 3ByKa

4) CkopocTH cBeTa

3aganue #5

Bonpoc:

BonbT-aMrnepHas XxapakTepuCcTUKa IPOBOAHHKA 3TO...
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Buvibepume ooun uz 3 éapuanmos omeema:

1) Ero conporusiienne

2) 3aBUCUMOCTb CUJIBI TOKA OT HANPSKEHUS! B JAHHOM MPOBOJHUKE
3) OTHOLIEHNE CUJIBI TOKA K HAMPSHKEHUIO B JAHHOM MPOBOJIHUKE
3aganue #6

Bonpoc:

ConpoTuBieHNE MPOBOJHUKA. ..

Buvibepume neckonvko u3z 5 eapuanmos omseema:

1) ITpsimo mponopLHOHAIBHO HANIPSHKEHUIO HA €ro KOHIax

2) [IpsiMo mpOMOPLUUOHATIBHO €T0 JUIUHE

3) O6paTHO MPONOPLUUOHAIHHO IJIOMIAIN €r0 MONEPEUHOT0 CeUCHUS
4) O6paTHO MPOMOPIHOHATIBHO CHIIE TOKA

5) 3aBHCHUT OT BELIECTBA, U3 KOTOPOI'O U3rOTOBJIEH IPOBOJHUK
3ananue #7

Bonpoc:

Y aensHOE COMPOTUBIICHUE TPOBOAHUKA U3MEPSIETCS B...
Buvibepume ooun us 4 eapuanmos omeema:

1) Om*m

2) Om/m

3) Om*Mm’

4) OmM*Mm

3aganue #8

Bonpoc:

Brrancnute conpotusienue (B OmM) MeaHoro mpoBoja JIuHOK 70 M, €ciu MIomaib ero
MOTIEPEYHOI0 CEUEHUs paBHA 2 MM .

H3zobpadicenue:

3anuwume uucno:

3ananue #9
Bonpoc:

Hampsokenne Ha pesucrope ¢ conporuBieHueM 15 Oum pasHo 30 B. Kakosa cuia Toka B
pesucrope (B A)?
3anuwume uucno:

3ananue #10
Bonpoc:

[TpoBoanuk anuHON 100 M M3rOTOBIIEH U3 HEM3BECTHOrO MeTaa. [Inomaas ero nonepeyHoro
ceueHus paBHa 3 mm”. Korzia B HéM M3MEPUIIM CHITY TOKAa OHa OKa3aJloch paBHOH 10 A, a
M3MEPHB HANPsHKEHWE HAa KOHIAX 3TOT0 MPOBOAHUKA, osryuwin 1 kB. Haiinure ynensHoe
compoTuBieHue Matepuana (B MOM*M), U3 KOTOPOTO U3TOTOBIIEH ITPOBOIHUK.

3anuwume wucno:

IIpakTuyeckasi pa6ora Ne§ Perenue 3a1au no reMme «3aK0OHbI MOCTOSIHHOTO TOKA»
[lenb paboOTHI: 3aKpEMUTh YMEHHE MPUMEHSTh 3aKOHBI MapalieIbHOTO M IMOCIEI0BATEILHOTO
COEIMHEHMS TPOBOJHUKOB P PEIICHUU 3a/1a4.
3ananue 1. OTBETbTE HA BOMIPOCHI.

1. YUro Ha3pIBalOT »AJIEKTPUYECKHMM TOKOM? UTO mpHUHHMAIOT 3a HalpaBJICHUE
AIEKTPUYECKOr0 TOKa?

2. Yro Takoe cuna Toka? Ha3zoBuTe eIMHUILY U3MEPEHUS CHIIBI TOKA.

3. Ot 4ero 3aBUCHUT BJEKTPUUYECKOE CONMPOTUBICHUE TPOBOJHUKA?
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4. Cdopmynupyiite 3akor OMa 1 ydacTKa [emnu.

5. Kakoe coennHeHre Ha3bIBAE€TCS MOCIEI0BATENbHBIM? MapAJIIIEIbHBIM?

6. Kak HaiiTu 0o01Iee COMpoTUBICHUE ABYX PE3UCTOPOB, COCTMHEHHBIX MOCIEAOBATEIHHO?
napasieabHo?

MeTtoanuyeckue yka3aHus
[Ipu pemienun 3a1a4 peKOMEHAYETCS:

1) HadyepTUTH CXEMy M yKa3aTb HAa HEH BCE IEMEHTHI LIENU: UCTOYHUKH TOKA, PE3UCTOPBI U
JIp., YCTAaHOBUTHh NPEABAPUTEIBHO, O KAaKOW LMW TOBOPUTCA B YCIOBUU 3a7ayM:
3aMKHYTOM HJIMHM O KAKOM-JIMOO Y4acTKe LeTH;

2) yCTaHOBHTH, KaKH€ 3JIEMEHTHI IIENM BKIIOUYEHBI MOCIE0BATEIbHO, KAKUE MapajlieibHO;

3) Ha KaXJOM Yy4yacTKe LIEMHU OMNpPE/IETUTh HApaBJICHUs TOKOB W 3aMUCaTh I KaXKI0M
TOYKH Pa3BETBJICHHUS (€CJIM OHHM €CTh), YPAaBHCHHS TOKOB M YPaBHEHHS, CBS3bIBAIOIINC
HaIpsKEHUs HA y4acTKax LeMu;

4) wucnonb3ys 3akoH OMa, yCTAaHOBUTH CBSI3b MEXIY TOKaAMU, HANPSIKEHUSAMMU;

5) pemuTh MOTYYEHHYIO CUCTEMY YPAaBHEHHI OTHOCUTEIHHO UCKOMOM BEJIMYMHBI.

ITIpumepsl penieHus 3aaa4

3amaua 1. /IBa mpoBogHuka conporusienneM Ri=2 Om, R,=3 OmM coeauHeHbl ocae10BaTeNbHO.
Cuna Toxka B nenu 1 A. OnpeaenuTh CONPOTUBICHUE LIEMH, HANPSKCHUE HA KaXI0M
MIPOBOJIHUKE U TIOJTHOE HAMPSKEHUE BCETO YYACTKA LIETIH.

3amaya 2. B ocBeTHTENbHYIO C€Thb KOMHATBhl BKJIKOYEHBl JBE JJIEKTPUUYECKUE JIAMIIBI,
conpotusiieHus: kotopbix 200 u 300 Om. Hanpsixenue B cetu 120 B. Onpenenuts cuily Toka B
KaXKIOHW JIaMIle, CHITy TOKa B MOJBOJALIMX MPOBOAAxX (T.e. CHIIy TOKa JI0 pa3BEeTBIICHUs), oO1Iee
3ajmanue 2. Pemure KOIMYeCTBCHHBIC 3a0aUK:

3agava 1. Tpu pesuctropa conporuBieHusiMu Rj, Ry, Ry coegunensl nmocieaoBaTenbHO TakK, 4TO
oO11ee CONMPOTUBIIEHUE JAHHOTO ydacTKa IIENMU COCTaBiseT R, a 3HadyeHWs] HAmpsDKCHHS Ha
pe3ucropax U cuiibl Toka B HUX paBHbl U, Uy, Us u 1j, I, Iz coorBerctBenHo. Onpenenure
3HAYECHUS BEJIMYMH, 0003HAYCHHBIX «?».

3amaua 2. Tpu pesucropa compotuBieHusMu R, R, R3 coennHensl nmapaiienbHO Tak, 4TO
oO11ee CONMPOTHUBIICHUE JA@HHOTO ydYacTKa IENMU COCTaBisieT R, a 3HaueHUs HanpspKeHUs Ha
pesuctopax u cuibl Toka B HUX paBHbl Uj, Uy, Us u I}, I, I3 coorBercTBeHHO. Onpenenure
3HAYECHUS BEJIMYMH, 0003HAUCHHBIX «?».

3agaua 3. B ngamnoii cxeme Ry, R, u Ry —
COIIPOTHBJICHUSI ~ COOTBETCTBYIOIUX L ——F ]
pesuctopos, a l;, hbulz; U, UymUs  — —_ s I
— CWJIBI TOKOB U HallpsSOKEHUs Ha N ey T
COOTBETCTBYIOIINX y4acTKax.

Omnpenenure  3HAYEHUS  BEJIMYUH,
0003HAYEHHBIX «7)».

JlabopaTopHas padora Ne6 HaGoaeHue 1eiicTBUA MATHUTHOTO MOJIS
OOGopynoBaHue: MTATUB ¢ My(PTOH U JIANTKOW, UCTOYHHUK IMUTAHHS, IPOBOJIOYHBIA MOTOK,
JyroOOpa3HbIi MarHUT, K04, COETUHUTEIbHBIE TPOBOA.

Xom paboThI:

1. Cobepurte ycTaHOBKY, MTOKa3aHHYIO Ha pucyHke. [logHecs k
MPOBOJIOYHOMY MOTKY MAarfuT, 3aMKHHTe 1enb. OOpartute
BHUMAaHUE Ha XapaKTep MarHUTHOTO B3aUMOJIEUCTBUSI MOTKA U
MarHura.

2. llomHecute K MOTKY MarHutT JApyruMm mnoitocoMm. Kak
W3MEHUJICS XapakTep B3aUMOJCHCTBUS MOTKAa W Maruumra?
[Touemy?
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3. 3. IloBTOpHUTE OMBITHI, PACTIOIIOKHUB MAaTHUT C APYTOMl CTOPOHBI MOTKA.
4. PacnosiokuTe MPOBOJIOYHBIA MOTOK MEXIY MOJOCAMH MAarHuTa Tak, Kak 3TO MOKAa3aHO Ha
pucyHKe. 3aMKHYB Ilielb, HaOmojaiiTe ABJICHUE.  3apUCYHTE  CXeMy
onbITa. CremalTe BLIBOILI.

5. B pabore paccMOTpuM B3auMOCHCTBHE coineHouga ¢ MarauTom. Kak
U3BECTHO, B  COJICHOMJAE TOJ  TOKOM BO3HHMKAET MAarHUTHOE  IIOJIE,
KOTOpoe OyAeT B3auMOeiCTBOBATH c MOCTOSTHHBIM MarHuTOM.
[IpoBeneM cepuro U3 YETHIPEX OMBITOB C pa3IMYHbIM pacnoiaokKeHUEM
KaTylmku U Marauta. Crieayer 0XXuaath, 4To UX B3aUMOJEHCTBHE Takxke Oyner
pa3IMYHBIM (mpuTsATHBaHHE 170171 OTTAJIKUBAHUE). Brinonnenue
paboTHI:

Habmonaemeie SIBJICHUS yI100HO IIPEJICTAaBUTh B BUJIE PUCYHKOB:

Ha pucynke yka3aTrh HampaBlieHHE MarHUTHBIX TMOJEH KaTyIIKU (a Tak ke MOJtoca KaTyIIKu) U
MarHura, pe3yjiabTaT B3auMOJCHCTBUS (OTTAIKUBAECTCS WU MPUTATUBAETCS):

J171s1 TOUHOCTH MOCTPOCHUSI N300PAKEHUN HCTIONB3yIUTE I[BETHBIC PYUYKHU WIIM KapaHAalllu.
Hapucyiite kaTymky ¢ TokoM (yKa3aTh HAlpaBJICHHE TOKA B BUTKAX) U MTOKAXXUTE HAMPABICHUS
MOJIFOCOB €€ MarHUTHOro MoJid. Kakum npaBuioM Asis onpezeneHus oJ0CoB MOJIb30BANIUCH?
Jladoparopnasi padora Ne7 U3yueHue siBj1eHUsI 3JIEKTPOMATHUTHON HHAYKIMHA

[lenb: yOeauThCs B BBIIOJIHEHUU 3aKOHA 3JIEKTPOMArHUTHON MHAYKIIMHU U npaBuia JleHia.
OO6opynoBaHue: MUUIMAMIIEPMETP, UCTOYHUK TOKA, JBE KATYIIKU C CEPACUYHHMKAMH, KIIIOY,
COEIMHUTEINIbHBIE POBOJIa, MATHUTHAS CTPEJIKA, IBETHBIE KapaHIalllu.

Xox palboTshl:
1. ColGepute >IEKTPHUUECKYIO 1IEIb, COSANHUB KIEMMbI MHJUTMAMIIEPMETPA U KaTyIIKH
2. [MoaroroBbTe B TETpaau TaONUILy st
3aricu pe3yNbTaToB HaOJII0IeHNH:
Ne
Cxema onbITa BrIBOI 13 ONBITA
OMBITA
[N+
prrememm——()
=
(\/
T
e
[t
e ()
2 | E=S
- e
st
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3. ChenaiiTe ONBITHI U 3aMIUIINTE CBOM HAOIIOACHUS B TaOIUILY:

OmnbiT Nel

a) BBoauTe MarHuT CeBEpHBIM MOJIOCOM BHYTPh KaTyIIKH, HaONI0as OAHOBPEMEHHO 3a
cTpenkoil Mmuuinamnepmetpa. M3mensiite ckopocts MarauTa. Uto Habmo1aete npu 3rom?

0) 3apucyiiTe cxemy 93TOro OmbiTa B TaOJMIly, yKa3aB HalpaBleHHWE TOKa B Lenu (c
MOMOIIIbIO TTpaBuiIa Jlena).

OmnpIT No2

a) [ToBTOpuTe OnbIT Nel, BbIIBUTasi MATHUT CEBEPHBIM MOJIIOCOM U3 KaTYILIKH.

0) 3apucyiiTe cxeMmy 93TOro OmbiTa B TaOJMIly, yKa3aB HalpaBleHUE TOKa B Henu (c
MOMOIIIbIO TTpaBuiIa Jlena).

OmnbIT Ne3

a) BBoauTe MarHuT IOKHBIM IIOJIFOCOM BHYTPH KAaTyIIKW, HaONronas OJHOBPEMEHHO 3a
CTpenKoil MmuuinamnepmeTpa. M3aMensiite ckopocth MarauTa. Uto Habmo1aetTe npu 3Tom?

0) 3apucyiTe CXeMy 3TOro OIbITa B TaONHIly, yKa3aB HalpaBjieHHWE TOKa B Ienu (c
NOMOIIIbI0 TipaBuia JleHna).

OmnbiT No4

B) [ToBTOpuTE ONBIT Ne3, BeIIBUrasi MArHUT FOXKHBIM TIOJFOCOM U3 KaTYLIKH.

r) 3apucyiiTe cxemy 3TOro omeiTa B TaOjiMIly, yKa3aB HalpaBlieHHMEe TOKa B Lienu (C
MOMOIIIbIO TIpaBumIIa Jlena).

4. Cnenaiite BBIBOJ O MpoOJeIaHHOM paboTe.

5. JlaiiTe oTBET Ha BONPOC: B KATYIIKY BABUIAIOT MarHUT OJUH pa3 ObICTpo, APYyroul pas
MeasieHHO. OJMHAKOBBIN JIM 3aps] IEPEHOCUTCS IIPU 3TOM IO KaTylIke?

IIpakTyeckas padora Ne9 Pemenune 3axa4 nmo reme «VMaraurHoe moJie.
DJIeKTPOMATHUTHASI MHAYKIUSD)

[lenb paboThI: yrilyOUTh W 3aKPEMUTh MOHATUS O MarHUTHOW MHIYKIUH, culie AMIepa, YMeTh
MPUMEHATh 3aKOHbl MAarHUTHOTO B3aUMOJEHCTBHUS MapajUIebHBIX TOKOB M AMIepa Mpu
pELIEHNUH 3a]1ay.
3aganue 1. OTBeThTE HA BOMPOCHI:
1. Yrto Takoe MaraHuTHOE 1moje?
2. KaknMmmu BenmnunHaAMU OIMHCHIBAETCSI MAarHUTHOE moJje?
3. YUrto Ha3bIBa€TCS IMHUEW MAaTHUTHON UHAYKITUU?
4. Kakas cwiia Ha3piBaeTcs cuiior Amriepa? Yemy oHa paBHa?
5. Ilo kakoMy mpaBUITy HAXOAAT HaMpaBJIeHUE CUIIbI Ammiepa?
Meroanyeckue yKasaHus
[Tpu pemenuu 3aga4 HEOOXOIUMO:

1) cmemath cxemaTHYECKUH YEepTEXK, YKa3aB HA HEM JIMHUM WUHIAYKIUH MArHUTHOTO IOJIS.

YacTto AMHUM HUHIAYKIHH HW300pa)KaloT B IJIOCKOCTH YEPTEkKa, B HEKOTOPBIX CIydasx
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yI00HO X U300paKaTh MEPICHIUKYISIPHO TUIOCKOCTH YepTexka («X» - OT HaOIroaaTes,
«*» - K HAOJIIOAaTelo);

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

3) ucnonb3ys TMpaBWIO JIEBOW PYKHM, ONPENCIUTh HalpaBleHUE CHibl Awmrepa,
JEHCTBYIONIMX HA KAXKIBIA 3JIEMEHT KOHTYpa, U U300pa3uTh UX HA YEPTEKE,

4) 3anmcath GOPMYIBI A CHJI AMIIepa WM BPAIIAIONIEr0 MOMEHTA, CO3JaBaeMOT0 dTHMH
CUJIaMU ¥ HAWTHU U3 HUX UCKOMYIO BEJTUUMHY,

5) ecnu B 3ajade paccMaTPUBAETCS PABHOBECHE MPOBOJHUKA, TO KPOME CHIbI AMIiepa,
HY)KHO yKa3aTh BCE OCTAJIbHBIC CUJIBI, ICHCTBYIONINE HA MPOBOJIHUK, M 3aIIUCATh YCIOBHS
€ro pPaBHOBECHUS WJIM OCHOBHOE YpaBHEHHE AMHAMUKH W, CIIPOCIUPOBAB BEKTOPHBIC
BEJIMYMHBI HA OCH X U Y, HAUTH HCKOMYIO BEITMYHHY.

3anaua 1. [IpoBoaHuK qunHOM 2 M B pOpMe KBapaTa pacroyiokeH B MArHUTHOM IIOJIE C
uHaykuen 2 Tn. OnpeaenuTs MOMEHT CHJI, IEUCTBYIOUIMX HA MPOBOJIHUK, €CIIM TTO HEMY TEYET
TOK 4 A, a CUJIOBbIC JINHUU MarHUTHOTO TOJIS MapajlieTbHbI TNIOCKOCTH

3anaua 2. [IpoBognuk qyuHoi 20 ¢M 1 Maccoil 5 r MOJABEIIEH TOPU30HTAIBHO Ha JBYX HUTSX B
OJHOPOJHOM MarHuTHOM mnosie. (HampaBienue BekTopa MarHUTHOW MHIYKUIWU TPUBEICHO Ha
pucynke.) Kakoi BeTMUuHBI TOK Ha/10 MPOMYCTUTH IO IPOBOJAHUKY, UTOOBI HUTU Pa30pPBaJINCh,
3amaua 3. Ha npoBoanuk mymuHou 50 cM, HaXOASIIUNECS B OJJHOPOJHOM MarHUTHOM TIOJIE C
marHutHoro unaykuuen 0, 1 T, geiictByer cuina 0,05 H. Beruucnure yron Mexay
HaIpaBJCHUEM CHUJIbI TOKAa U BEKTOPOM MarHMTHOW MHYKIIMHU, €CJIH CUJIa TOKa paBHa 2 A.
3amanue 2. Pemure Koan4yeCTBEHHEIE 3a0aUH.

3amaua 1. [lo mpsamoyronsHoO#t pamke Teuer Tok I Jlnmuna pamku L, mmpuna d. Pamka
MoMeIleHa B MarHUTHOE ToJie ¢ uHaykiueil B. Ha pamky neiicTByeT Bpaiaroomumii MOMEHT Hapbl
cun M. Onpeznenurte 3HaUCHUS BEIMYUH, 0003HAYCHHBIX «7».

3amaua 2. I} mw I, - cwia Toka B NIByX NapajUieIbHBIX MPOBOJAHHKAX, PACCTOSHUE MEXIY

koropeiMu R. L — mnuHa npoBonHMKOB, By u B, - MarauTHas MHIYKUMsS MarHUTHBIX IIOJIEH
Ha pPacCTOSHUU R ot coorBercTByrOmUX NPOBOAHMKOB, F  — cuila B3auMOIEHCTBUSA
NPOBOJIHUKOB, (4 = 1). OnpenennTe 3HaUCHUE BEIUYHHBI, 0003HAUEHHOH «?».

3agaua 3. Cuia Toka B TOPU3OHTAJIBHO PACMOIOKEHHOM NMPOBOAHMKE JIMHON L M maccoit m
paBHa . Eciu momecTuTh NPOBOAHMK B MAarHUTHOE IOJI€, TO MpPU HEKOTOPOM HaIpaBICHUU
BEKTOpa MarHUTHON MHIYKLUH, B CIIyyae KOTJa MHAYKIMS MarHUTHOTO IOJIsi COCTaBUT B, cuna
TsOkecTH OyzaeT ypaBHOBelleHa cwiod Awmmepa. OmnpenenuTe 3HAYeHUE  BEIMYUHBL,
o0o3HaueHHON «?». CremaiiTe uepTéx K 3ajaue, YKaKUTE Ha YepTe)ke HalpaBleHUE TOKa U
HaIpaBJieHUE BEKTOpa MarHUTHOM MHYKIIMH, COOTBETCTBYIOIINE YCIOBHUIO 33JIa4H.

3anaua 4. [IpoBonHuk ;umHONW L, mo koTopoMy TedeT Tok | momelieH B MarHUTHOE MOJE €
uaayknuen B. Ilox peictBuem cunbl Amnepa Fp OH mepememaercss Ha paccTosHue X, NpU
sToM Tone coBepiaet padoty A. (I L B) Onpenenute 3HaueHHEe BETHUNHBI, 0003HAYCHHON «7».
3amava 5. [IpoBognuk muuHOM L 1 mMaccoi m, mo KoTopoMmy TedeT Tok | mnomelneH B
MarHuTHoe mnoisie ¢ uHaykuue B. [IpoBonHuK mozBelieH Ha HEBECOMBIX HUTAX. HarskeHue
HUTEH paBHO HyI0. OnpenennTe 3HaueHue BEIUYUHBI, 0003HAYEHHOM «?».

IIpakTnueckas padora Nel0 Pemenne 3axau no reme «Mexanuveckue KoJieOaHus.
Ynpyrue BoJIHbI»

[lens paboThl: NpPUMEHUTH (OPMYIbI IS HAXOXKACHUS XapaKTEPUCTHUK TapMOHMYECKUX
MEXaHUYECKUX  KoyieOaHWd, OOBACHATH  KadyeCTBEHHBbIC  3a/aud, OCHOBBIBasCh  Ha
3aKOHOMEPHOCTSIX BOJIHOBBIX U KOJIEOATEIbHBIX IBUKEHUH.
Meronnyeckue ykazaHus
[TpuBeném oOLIMIT aNTOPUTM pelIeHUs pacuETHON 3a1aul M0 (PU3UKE.

1. TIpouuraiiTe TeKCT PU3NUECKON pacUETHON 3a7auu.
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2. 3anummTe KpaTKo YCIOBUE U TPeOOBAaHUE 3a/1auH C MOMOIIBIO OOLIETIPUHSATHIX YCIOBHBIX

0003HauEHU.

[TpoBepuTh Bee 1 (pU3NUYECKHUE BEIINYUHBI IPUBEICHB] B CUCTEMY €IUHHII.

4. BBINOJIHUTH YETKUH, IOHATHBIA PUCYHOK, HE 3arPOMOJKasi €ro JUIIHUMHU, HE
NPUHIUIHATIBHBIME JETATSIMU; €CJIM 3371a4a MOKET OBbITh pelieHa 6e3 pucyHKa, ero
JienaTh He clieyeT (B LesX SKOHOMUH BPEMEHN).

5. CocraBbre puzndeckne GopmyIbl, ypaBHEHHUS B COOTBETCTBHH C COJIEPKaHUEM
pacu€THOM 3a/1auu U e€ TpeOOBaHUSIM.

6. CocraBbTe pallMOHAJIbHBIN IUIAH PELLICHUS 3a7a4n

[Tponymaiite, Kakue JOMOJHUTEIbHbBIC JaHHBIE MOXKHO U3BJI€Yb U3 (OPMYJI, ypaBHEHUI

JUTSL pealii3anuy TpeOoBaHMH 3a1a4u.

8. IlpousBenute Bce HEOOXOAMMBIC B JAHHOM 3a/1a4e IEUCTBUS C 3aJJaHHON MaTeMaTHYEeCKOM
TOYHOCTBIO.
9. 3anummuTe NOJy4YEHHBIN OTBET.

[Tpumep pemienus 3aaauu: Berancnaure Maccy rpy3a HOJIBEUIEHHOIO Ha MPYKUHE KECTKOCTHIO

250 H/m, ecnu oH coBepiraet 20 konebanuii 3a 16 c.

Pemute cnenyrouiye 3a1auu caMOCTOSITENBHO.

1 BapuaHr.

1. Paccuuraiite nepuos koneOaHUM UIJIbl, €CJIM BaJl 3JEKTPUUECKOM IBEHHON MallIMHBI
Bpaiaercs ¢ yactoroit 920 00./MuH. 3a ouH 000pOT Bajia UIjia COBEPIIAET OJHO
BBIHY)KJICHHOE KOJIeOaHHE.

2.Wrna mBeiiHON MaIIMHKK COBEPILAET rapMOHUYECKHE KoJieOaHus 1o 3akoHy X= 20
sin it . OnpeaenuTe aMIuIUTy Ty, IEPHO] KOJICOAHHSI U 9acTOTY.

3.Beruncnute yacToTy CBOOOIHBIX KOJeOaHUil Tena Ha pyKUHe, eciu Teno maccor 200
T. COBEpIIAET KoJeOaHMsI Ha MPYKUHE , )KECTKOCTh KOTOpoii 2 KH/M.

4.Bplunciure AIMHY yJIBTPa3ByKOBOI'O I€HEPATOPA B AIFOMUHUH, €CIIM YaCTOTa
yabTpasByka pasna 3 M 'y, a ckopocts B amomusmi 5,1 10° m/c

[TpuBeném oOImMii aITOPUTM pELIeHUs] KaUeCTBEHHOH 3a/1a4uM 1o (pU3HKe

1) IlpouuraiiTe TEKCT PU3NUECKON 3aJauu.

2) Ilpoananu3upyi ycloBuE 3a7auu.

3) Brinumm nepeveHs SABIEHUMN, 0 KOTOPBIX UIET pedb B 3a/1a4€ U UX B3aUMOCBSI3H.

4) 3anumuy OCHOBHBIE TEOPETUYECKHUE MOJOXKEHMs, HEOOXOJIUMBbIE sl pelIeHHs 3a/ladu
(kayecTBEHHAas CTOPOHA 3a/1a4u).

5) Ilpoananu3upyii u caenail CpaBHEHUS XapaKTEPUCTHUK SIBICHU.

6) Cnenali BBIBOJI.

[Tpumep pemenus 3agaun: OObsICHUTE, KTO B MOJIETE MAIIET KPbUIbSIMHU Yallle: MyXa Ui KoMap?

Ananus ycnosus. KauecTBeHHast CTOpOHa 3a7a4uu — BO BpEMsI IBUKEHHUSI HACEKOMBbIE

COBEpILIAIOT KoJieOaTeNbHbIE ABMKEHHSI KPBUIbSIMH, TEM CaMbIM CO3/1aBasi 3ByKOBYIO BOJIHY. UeM

BBIIII€ YaCTOTa KOJI€OAHUM, TEM BbIIIE 3BYK. 3HAUUT, KOMap Yallle MalleT KPbUIbIMU.

Pemmre cnenyromue 3a1a4m caMOCTOATEIBHO.
1 BapuaHT.
5.00®bsCcHUTE, TOYEMY ITPU MIPOBEACHUH BIAXKHBIM MAJIBLEM 110 CTEKITY MOIY4aeTcsl 3BYK.
6.00bsICHUTE HA KaKyl0 BEJIMUMHY - YaCTOTY WJIH JUIMHY BOJIHBI pearupyeT 4eJoBeuecKoe
yXo.

IIpakTuyeckasi pa6ora Nell Pemrenne 3a1a4 no reMe «JIeKTPOMArHUTHBIE KOJIEOAHMUS»
Llenb paGOTHI: 3aKpeNUTh YMEHUE pelIaTh 337a4ll Ha BBIYUCICHHE WHAYKTUBHOIO, EMKOCTHOTO
COTPOTUBIICHUH, IEHCTBYIOIIETO 3HAUYEHUS CHJIbI TOKA U €r0 aMILTUTYTHOTO 3HAUYEHUSI.

3ananue 1. OTBEThTE HA BOMIPOCHI.
1. Kakue koneOaHus HAa3bIBAIOT 3JIEKTPOMATrHUTHBIMU ?
2. Yto Ha3BIBAIOT NEPEMEHHBIM JJIEKTPUUECKUM TOKOM?

(98]
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W3 kakuX 3J1€MEHTOB COCTOHT KOJeOaTeNbHBINH KOHTYp?
OT 4ero 3aBUCHUT MEPUOJ] IIEKTPOMArHUTHBIX KOJIeOaHmit?
Uemy paBHO EMKOCTHOE COIIPOTHUBIIEHUE?
Yemy paBHO UHAYKTUBHOE CONPOTUBJIECHUE?
MeTtoauyeckue ykasaHusi
Pemenue 3aa4 00 AEKTPOMArHUTHBIX KOJEOAHUAX B KOJIEOATEIIbHOM KOHTYPE CBSA3aHO C
HaXOXXJCHUEM TeproAa (I cOOCTBEHHON 4YacTOTHI) KOoJeOaHHM KOHTYypa C HCIOJIb30BAHHUEM
dopmynel Tomcona. Ilpu pemennn HEKOTOPHIX 3ajady HMCIONb3YIOTCS 3aKOHBI COXPAHEHUS U
IIPEBpALIEHMs] SHEPTUHU B KOJIE0ATEIIbHOM KOHTYPE.
1) 3amucaTh 3ajaHHOE ypaBHEHHUE U YpaBHEHHE TAPMOHHUYECKUX KOJIeOaHU B 0011IeM BUJIE;
2) COMOCTaBMB 3TH YpPaBHEHHs, ONPENEIUTh BEIWYHMHBI, XaPaKTEPUIYIOIIUE KOJIeOaHHS
(aMmIUTYy, 4acToTy, nepuoi, (asy) u Ipyrue BEJIUYUHBI B COOTBETCTBUU C YCIOBHUEM
3a/1a4i;
3) B HEKOTOpPBIX 3aJayax, HAo0OpOT, MO H3BECTHBHIM BEIMYMHAM, XapaKTEPU3YIOLUIUM
KOJIEOATENBHYIO CUCTEMY, CIIEIyeT 3aicaTh ypaBHEHNE TAPMOHHYECKUX KOJICOaHUH.
[Ipn pemennn 3amau no teme «llepeMeHHBII TOK» cleQyeT NOMHHMTb, YTO 3TO
BBIHY)KJICHHBIE 3JICKTPUYECKHE KOeOaHHs, HEOOXOAMMO YYHTHIBATh OTJIMYHE JEHCTBYIOIIErO
3HAYEHUS CUJIbI TOKA (HAMPSKEHUsI) OT aMIUTUTYAHOTO.
IIpumepsl pemienus 3agaq
3anmava 1. 3apsia Ha TUIACTUHAX KOHJIEHCATOPa KOJebaTeIbHOr0 KOHTYpa U3MEHSIETCS C TEYCHHEM
BpeMeHU t B COOTBEeTCTBUM C ypaBHeHMeM = 50cos100mt. Haiitu mepuog u 4acToTy
KOJICOAaHUH B KOHTYpE, IUKIMYECKYI0 4YacTOTy, aMIUIUTYRy KojieOaHuil 3apsga ¥ aMIUTUTYAy
Kosie0aHui CHIIbI TOKa. 3amucaTh ypaBHEHHUE 1= i(t), BbIpa)karoliee 3aBUCUMOCTb CHIIBI TOKA OT
BpPEMEHH.
3amava 2. MHIYKTUBHOCTH U €MKOCTH KOJIEOATENLHOTO KOHTYpa COOTBETCTBEHHO paBHbI 70 I'H
u 70 Mx®. OnpenenuTs nepuos KoiaeOaHuil B KOHTYpE.
3anaya 3. KakoBO MHAYKTHBHOE CONPOTHUBIIEHUE MPOBOAHMKA ¢ MHIYKTHBHOCTHIO 0,05 I'H B
LEMU TEPEMEHHOT0 ToKa ¢ yactoToit 50 I'u?
3amaua 4. KongeHcarop BKIIOYEH B I€Nb IEPEMEHHOT0 TOKAa CTaHJIAPTHOM YacTOTHI.
Hanpsokenue B cetn 220 B. Cuiia Toka B nenu 3toro koHueHcaropa 2,5 A. KakoBa €MKOCTb
KOHJIeHcaTopa?
3ananue 2. Pemmnre KOIMYECTBEHHBIE 3aJa4H.
3anava 1. KonebaTenbHbII KOHTYp COCTOUT M3 KaTYLIKU MHAYKTUBHOCThIO L W KOHAEHcaTopa
emkocteio C. Ilepuon xonebanuii B KoHType paBeH T, yactoTa kojebaHuil v. MakcumasabHbIe
3HAUEHUsl CWJIbl TOKA B IIENH, HANPSDKEHUS U 3apsja Ha KOHJIEHCATOpPE paBHbI COOTBETCTBEHHO
Im, Un B qm . MakcuMasibHbIE 3HAYEHHS] DHEPTUN MIEKTPUYECKOTO U MArHUTHOTO TIOJIS1 PaBHBI
Wem 1 Wpp. Onpenenure 3Ha4eHHS BETMYUHBI, 0003HAUYEHHOHN «7».
3amaua 2. YpaBHEHHE 3aBHCHMOCTH 3apsla Ha OOKJIaJKaX KOHJEHcaTopa KosebaTeabHOro
KOHTYpa OT BPEMEHU UMEET BUJ: q = qmCOS(®ot); TA€ ( - 3apsa B MOMEHT BPEMEHU t, (m -
MaKCHUMaJIbHBIN 3apsia, ¢ - LUKIMYEcKass 4acToTa KojeOaHuil. MakcuManbHas cuja TOKa B
nenu I, mepuon konebanuii T, 3aBUCUMOCTH CHUJTBI TOKA B KOHTYPE OT BPEMEHH OMHUCHIBACTCS
ypaBHeHueM I(t). Onpenenute 3HaYEHUs BEIMYMH, 0003HAYEHHBIX «?».
3agauva 3. Ha pe3uctop conpoTtuBieHneM R 1mogaHo nmepeMeHHOe HaIpsKeHUE, U3MEHSIONIEECS C
TedeHneM BpemeHH 1o 3akoHy U=U(t). Onpenenure AelcTByIOLME 3HAYEHUS HAIPSDKEHUS U
CHUJIBI TOKQ, a TAK)KE 3HAU€HHUE MTHOBEHHOW MOIIIHOCTH B MOMEHT BPEMEHHU t.
3anaua 4. KoneOGaTenbHBIE KOHTYp COCTOMT M3 KOHJEHcaropa emMKkocTbio C W KaTymku
MHAYKTUBHOCTBIO L , yacToTa mepeMeHHOTo TOKa B MU . AKTUBHOE COMPOTHUBIICHUE B LIENTN
R , unayktuBHoe X;, émMkoctHOe Xc, nojHOE Z. MakcumanbHOE 3HAYEHUE CHIIBI TOKa I,
HanpsokeHuss Uy, pe3oHaHCHas yactota ,. OmpenenuTe 3HaYEHUsS BEJIMYUH, 0003HAYECHHBIX
«M».

A
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IIpakTuyeckasi padora Nel2 Pemenue 3aga4 no reme «J1eKTPOMATHUTHBIE BOJIHBI»
[lenb paGoThHI: 3aKpenuTh YMEHHE NpPUMEHATH (Gopmyiasl TOMCOHa M JAJUHBI BOJHBI TNPU
pelIeHu  3a/1a4.
3aganue 1. OTBETHTE Ha BOPOCHI.

1. Yro mpencraBinsieT co0O0i AMEKTPOMArHuTHOE mmosie?

2. UYrto Takoe 3JeKTpOMarHuTHas BOJIHA?

3. YeMy paBHa AJIMHA JIEKTPOMATHUTHON BOJIHBI?

4. Yemy paBHA CKOPOCTb PaCHpOCTPAHEHUS JIEKTPOMArHUTHON BOJIHBI?

IIpumepsI pelieHus 3a1a4
3amaya 1. OmpenenuTe 4acToTy W JAJUHY BOJHBI pajuolepelaTylKa, €ClIH IepHOJ ero
IIEKTPUYECKUX KOoJeOaHUl paBeH 10°¢c.
3amaya 2. Omnpenenuth 3IEKTPOEMKOCTh KOHJIEHCATOpa, BKJIIOYEHHOTO B KojeOaTenbHbII
KOHTYp, MHAYKTUBHOCTh KOTOporo 1,5 MI'H, eciu OH HW3IMy4aeT 3JEKTPOMATHUTHBIC BOJIHEI
mnHoi 500 m.
3amaya 3. Cuia TOoKa B OTKPBITOM KOJI€OATEIbHOM KOHTYpPE M3MEHSETCS B 3aBUCHUMOCTH OT
BpeMeHH 110 3aKkoHy: i=0,1cos 6 - 10°7t. HaiiTu AauHy H3TydaeMoii BOIHBL
3ananue 2. Pemurte KOMMYECTBEHHBIE 3a]a4H.
3amaya 1. B upeanbHOM KoneOaTEIbHOM KOHTYpE IMPOMCXOAST CBOOOJIHBIE 3JIEKTPUUYECKUE
KoneOaHusi C aMIUTUTYAOW cuibl Toka Iy, 3apsnia qy, HampsbkeHus Ha KonaeHncarope U,. B
paccMaTpuBaeMblii MOMEHT BPEMEHHM CHJIA TOKa B KOHType I, 3apsn KoHaeHcaropa (,
HanpspbkeHue Ha konaeHcatope U. PaccunrtaiiTe 3HaueHHs BETUYMH, 0003HAYEHHBIX «?»
3amaya 2. KonebarenbHbIi KOHTYp COCTOUT M3 KOHAEHcaropa eMKocThio C M KaTylKu
uHAYKTUBHOCTRIO L. Yactora konebanmii v, mepuon T, NiauMHA H3ITy4aeMoill BOJHBI A
Ornpenenure 3HAYCHUS BETMYUHBI, 0003HAUEHHOU «?».
3amaya 3. J[ns HACTpOWKM AETEKTOPHOTO paJAuONpUEMHHKA Ha OMpeAeNEHHYIO BOJIHY, Kak
MPAaBWIIO, HW3MEHAIOT EMKOCTh KOHJEHCATOpa B KOJICOATEILHOM KOHTYpE, IOBOpAYHBAS
TTACTUHBI KOHJEHCATOpa OTHOCUTENBHO ApYT Apyra. Ilpu mpuéMe paguoBOIHBI ATUHON BOIHBI
A €MKOCTh KOHJCHCATOpa B KOHType coctaBiisieT C, MHIYKTHBHOCTh KaTymku L. Ompemenute
3HaUEHUE BEIUYMHBI, 0003HAYEHHOM «?).
3amaua 4. PaagmocurHan, TyIIEHHBIM Ha pacCTOSHUE S| BEpPHYJCA uepe3 Bpems tj, a
paaroCUTHAJ MYIIEHHBIM Ha paccTosHUE S, BEpHYICS dyepes Bpems tp. Ompenennure 3HaUeHHE
BEJIMYUHBI, 0003HAYECHHOHN «?».

JlaboparopHasi pabora Ne§ U3mepeHne JJINHBI CBETOBOM BOJIHBI
[{enb: SKCIIEPUMEHTALHO W3MEPHUTHh JUIMHY CBETOBOW BOJIHBI JUISI KPACHOTO W (PHOJIETOBOTO
y4acTKa CIEeKTpa.
O6GopynoBanue: audpakuronHas pemetka ¢ nepuogom 0,01 MM, mTaTuB, JHHEHKa C
JepKaTeleM ISl PelIeTKHM M YEepPHBIM JKPaHOM CO MIENBI0 TOCPEeNHHEe, KOTOPBIM MOKET
nepeMeniaThCsl BIOJIb TUHEHKH, HCTOYHUK CBETA.
XoJ paboTh:
1. Colepute OSKCHEpPUMEHTAIBHYIO YCTaHOBKY. PaccmaTpuwBasi Iienb B DJKpaHE CKBO3b

TU(GPAKIIUOHHYIO PEUIETKY, HaOMonaiTe TUPPaKIHOHHBIC CIIEKTPBI. Y CTAHOBUTE PEIIETKY

B JiepKaTesie TaK, YTOObI MOJIOCH CIIEKTpa paciojarajich MapaiebHO MIKaJle dKpaHa.

Makcumym ceera

-
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Puc. 17
2. CpnenaliTe OombIT 1 HEOOXOIUMbBIC U3MEPCHHUS:
a) H3mepbTe paccTosiHUE @ - PACCTOSHHUE OT PEIIETKH /10 HKpaHa.
06) U3mepbte paccrossHre b 10 (HUOIETOBOrO Kpas CIEKTpa CIpaBa WM CleBa OT IIEHTpa
IEJIA B dKpaHE.
3. Cpenaiite pacu€Thl:
a) BBIYUCIINTE JJIMHBI BOJIH (DHOJIETOBOTO M KPACHOTO CBETa Mo opmyre:

db
A=—,
ka
raeA- JJIMHa CBETOBOM BOJIHBI; k— HOMep MakcumyMa;d - mepruoa JuGPaKIIMOHHON PEIIETKH.
'1(1)140)1 =___ M
Agpac = M.

6) CpaBHI/ITe MMOJICUCHHBIC PE3YyJIbTAThl C TaOJIMYHBIMU JaHHbIMHM [JI1 JOJIWMH BOJH
(1)I/IOJ'I€TOBOFO M KpaCHOI0 CBCTA.
4. PGSYJ'IBTaTbI I/I3MepeHI/II71 U BBIYMCJICHUM 3alUIINTE B Ta6.]'H/H_[y1

nanl;:::mﬂ d, M K a,m b, m A,M
3

DuoaeTOBEIN 10 1

KpacHslii 10 1

5. Cpemnaiite BBIBOJ O IPOJIENIaHHON padoTe.

6. JlaiiTe OTBET Ha BOIIPOC: YEM OTJIMYAETCS JU(PPAKIIMOHHBIN CIIEKTP OT JUCIIEPCUOHHOI0?
IpakTuyeckasi padora Nel3 Pemenue 3aga4 no teme «IIpupoaa ceera. BosiHoBbIe

CBOIiCTBa CBeTa»

3amanue. Pemure 3amaun.

1 PaznoxxeHue 6enoro cBeta B CIEKTP MPU MPOXOKAECHUN Yepe3 MPU3MY 00YCIOBICHO

A npenomiieHueM cBeta b orpakeHuneM ceera B momsipusanmei csera

2 3enénas TpaBa 001aaeT CIIOCOOHOCTHIO

A moriomars Jiyuu 3e1€Horo usera b oTpaxars yun 3e1€HOro nBera B oTpaxars myun Bcex

[IBETOB

3 HanoxeHne KOrepeHTHBIX BOJIH Ha3bIBalOT

A mucnepcueit b unrepdepenumeit B nudpaxuueit

4 B ciyvae KakuxX BOJH HEBO3MOXHA HHTephepeHIus?

A cBeroBbix b 3BykoBbIx B anextpomarautHeix I’ cpenu orBetoB ABB Het mpaBuiibHOTO

5 IosiBnenue pagyru Ha HeOe 0OBsCHSIETCS

A untepdepenuueii ceera b nudpakuueii ceeta B pa3nuuHO npenomMiIsIieMOCThIO JTydei

pa3HOro LBETa

6 SIBiieHME ONSAPU3ALMU CBOMCTBEHHO

A mo0bIM BoTHaM b Tos1bKO monepeyHbIM BOTHaM B TOJIbKO MPOI0IbHBIM BOJIHAM

7 3aBUCUMOCTb TIOKa3aTelsl MPEJIOMIICHHS CBETA B JAHHOM CpeJie OT JJIMHBI BOJIHBI Ha3bIBAETCS

A unrepdepenuueit ceera b qudpakuueit ceera B nucnepcueii cBeta

8 benbie mpeaMeThl 001a1aI0T CIOCOOHOCTHIO

A moriouars Jiyuu BcexX IBETOB b oTpaxaTh Jlyun Bcex LIBETOB B mpomyckars qy4u TOro WK

MHOTO 1IBEeTa

9 Orubanue BoTHAMU MPENSATCTBUNA, CPABHUMBIX 10 pa3MepaM C JUTMHOM BOJIHBI, HAa3bIBAIOT

A unrtepdepennueit b qudpaxnueit B nonspuzanueit

10 MuTepdepeninio cBeTa oT ABYX JaMIl HaKJIMBAaHUS HAOJI0/IaTh HENb3s, TaK KaK CBETOBBIE

BOJIHBI, U3JIy4aeMble MU
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A Henonsipu3oBaHbl b HekorepeHTHbl B cimilkoM mMaiioil MHHTEHCUBHOCTH

11 [IBeTHast OKpacKa pa3IMYHBIX TOHKUX MJIEHOK OOBICHICTCS

A Tonbko audpaximeii ceeta b Tonbko uHTEpdepenuneii ceera B nuntepdepeniueii u
mudpaknueil ceera

10ann

12 Tlongpusanueit cBeTa Ha3bIBAIOT MPOLECC

A M3MEHeHue HalpaBieHUs cBeTa b M3MeHeHNe NHTEHCUBHOCTH CBETa

B opuenTanuu konebanuii BEKTOpa HapsHKEHHOCTH CBETOBOM BOJIHBI B OIIPeIeIEHHOM
HaIpaBJICHUU

13 3amaua

Cger ¢ yHoi BostHBl S00HM nafaeT Ha AU(PaKIHMOHHYIO PEeIETKY ¢ mepuoaoM 2MkM. Haiitu
HauOOJIBIINN TOPSATOK MAKCUMYMa.

14 3anaua

JlnmuHa BOJIHBI XKENTHIX JIydel B Bakyyme paBHa S80HM. KakoBa ajiriHa BOJIHBI 3TUX JIy4eil B
BOJIE, €CITM TTOKa3aTelb MPEeIoMIICHUS BOIbI paBeH n=1,33?

15 3agaua

B HekoTopyro TOUKY pocTpaHCTBa NPUXOAAT BOJIHBI AsinHOM 700HM. PasHoCTh X012 BOJIH
paBHa 3,5MKM. YcuseHue uiam ociabiaeHue cBeta OyJeT HaOIoAaThCs B JaHHON TOUKe?

16 3anaua

VY nudpakuroHHON PeméTKH MaKCUMyM BTOPOTO MOPSAIKA JJisi CBeTa ¢ JUIMHOM BOJIHBI 400HM
HaOIIr01aeTCs Mo yriioM, uist kotoporo  Sing=0,04. Haiitu iepuoy 3Toit pemérku. d=?

17 3agaua
KaxoBa mupuHa Bcero cuekrpa BTOpOro nopsjka , IoJIy4eHHOM Ha dKpaHe, OTCTOAIIEM Ha 2M
OT MU paKIIMOHHON PEmETKH, HAa KOTopoi HaHeceHbl SO0 mTpuxoB Ha 1MMm? JIJIMHBI BOJIH CBETA
ot 0,4MkM 110 0,8MKM.
18 3agaua
KakoBa yiHa cBETOBBIX BOJIH B BaKyyMe, €ClId B CTEKJI€ JUIMHA BOJIH 680HM, a moka3aTenb
IIPEJIOMJIEHUS CTEKNIA paBeH n=1,57
19 3anaua
UYro Oyner HaOMIOATHCS —yCHIIEHUE WA OCNIablIeHUE CBETa — B TOUKE CXOXKJICHUS ABYX
CBETOBBIX BOJIH C JJIMHOW BOTHBI 600HM, €CJIi pa3HOCTh X0/1a BOJIH COCTaBsieT 1,5MKkM ?
20 3amauya
CKOJIBbKO IITPUXOB Ha 1MM COAEepKUT nudpakiinoHHAas pem€TKa , €Clii Ha 3KpaHe, OTCTOSIILEM
OT pEelIETKU Ha 1M, paccTOsIHUE MEXY CIIEKTPaMH MEPBOTro MOPsAAKa paBHO 7,6CM, a IIMHA
CBETOBBIX BOJH paBHa 0,38MKkM?
IIpakTuyeckas pabora Nel4 Pemenne 3a1a4 1o reMe «JieMeHTbI KBAHTOBOW QU3HKN»
[lenb paboThI: 3aKpenUTh YMEHHME NPUMEHATH (OpMYITy KpacHOW TpaHuibl (ortorddexta u
ypaBHEHHE DWHIITEHA TP pEIIeHUH 3a]1a4.
MeToauueckue yKazaHus
[Tpu pemennu 3a1a4 HEOOXOIUMO:
1) MOMHUTH O B3aMMOCBSI3U M€Ky BOTHOBBIMU M KBAHTOBBIMU XapPaKTEPUCTUKAMU YACTUIL;
2) 3HaTh, YTO B3aUMOJICUCTBHE (DOTOHOB C BEIIECTBOM IOJIUMHSIECTCS 3aKOHAM COXpaHEHUS
SHEPTUU U UMITYJIbCa. Y paBHEHUE DUHINTEHHA SBISETCA CIEACTBUEM 3aKOHA COXPaHEHUs
SHEpPTUHu.

IIpumeps! pelieHus 3agay
3amaua 1. OmpenenuTe KPacHOBOJHOBYIO rpaHuily Qororddexra mist Hatpus, ecau pabota
BBIX0/JIa 3JIEKTpOHA U3 porokarona A=2,3 3B.
3amaua 2. PaboTa BeIXO/a JIEKTPOHOB U3 TUIACTHHBI Ayx=0,3 5B. Omnpenenuts, mponu3onuaeT au
BHeITHUH PoTod3deKT, ecnu Ha MIaCTUHY MaJaeT CBET ¢ YacTOTOU v=8- 10 T'm, vp=3- 10° T'o.
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Bagaua 3. Ilpu obaydenmu (orosmementa cBeToM ¢ wactoroit 1,6:10"° T ¢ororox
mpeKparniaeTcs npu 3anepxkuBatomemM HampspkeHun U=4,1 B. Onpegenuts A- paboTy BbIXOaa
AIIEKTPOHA C TOBEPXHOCTH (OTOKATO/A, A- KpacHYyIo rpaHuily porodddexra.

3aganue 2. Pemure KoJmuecTBeHHBIE 32291,

3amava 1. JlnmuHa BOJNIHBI CBETa A, dYactoTa Vv, Macca ¢poToHa my, UMIylbc Py, sHeprus Ey.
Onpenenure 3HaYCHUE BEIMYNH, 0003HAYCHHBIX «?).

3angaua 2. PaboTa BeIX0/Ja 3JIEKTPOHOB C MOBEPXHOCTH METajlla paBHAa A, Metamn obiydaercs
CBETOM C JJIMHOM BOJNHBI A U 4acToTOil V. CKOPOCTh 3JEKTPOHOB BBIOUTHIX C MOBEPXHOCTH
metaina Y. Kpacnas rpanuna A, Onpenenute 3Hau€HUE BEIMYMH, 0003HAYCHHBIX «?).

3amaya 3. 3amepkuBaroIas pa3HOCTh MOTEHIMAIOB B ombiTe 1Mo ¢oroddpdexty pana Us,.
Ckopoctb oroanexkrpoHoB I, sHeprus - E. Ompenenure 3HaUYCHUE BEIHYUH, 0003HAYCHHBIX
«M».

3anava 4. PaboTa BbIX0/1a 3JIEKTPOHOB C MOBEPXHOCTU MeTaia Aj, 3a/1epKUBaroIlas pa3HOCTh
noreHimanoB U, dacToTa Majaromero cBera v, macca GoTtoHoB my Omnpenenurte 3HaUCHHE
BEJIMYMH, 0003HAYEHHBIX «?».

3amava 5. [Ipu TOPMOKEHUU SIEKTPOHOB, MPOXOSAIINX PA3HOCTh MOTeHIManoB U_oOpa3yercs
PEHTTEHOBCKOE M3Iy4YeHHE C YaCTOTOM V, U AJTMHOW BOJHBI A. OmpenenanTe 3HaUeHHUE BETUYHH,
0003Ha4YEHHBIX «7».
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2.2 Marepuainsl 1151 IPOMEKYTOYHOM aTTeCTallu

2.2.1 ®opma OpOMEKYTOYHOM aTTEeCTAIlMM YKa3bIBa€TCs B COOTBETCTBUM C YII KOHKpeTHOMH
[MIICC3. ®opmy nposeneHus audQepeHIrpPOBaHHOTO 3aUeTa, SK3aMeHa MPEero1aBaTeNun
ONpEAeNAI0T CaMOCTOSITEIbHO B  cooTBeTcTBUU ¢ [lojoxkenumem o ¢opmax,
NEPUOAUYHOCTH U MOPAJIKE TEKYIIEro KOHTPOJS YCIIEBAEMOCTH U IPOMEKYTOUHOU
arrecramuu no nporpammam CII10.

2.2.2  KOC mpoMeXyTOYHOU aTTecTaluu 2 ceMecTpa B popMe 3K3aMeH BKIFOUYAIOT:

2.2.2.1. IlepedyeHb BONPOCOB:

1. Mexanuueckoe naBmxeHue u ero Buabl. Cucrema otrcuéra. CKOpPOCTb.

Yckopenue. [IpsimonrHeliHOe PaBHOYCKOPEHHOE JBUXKCHHUE.

Ilepsriii 3akoH Hbrorona. MuepumanbHble cucteMbl orcuéra. Cuia. BTtopoii 3akoH

Hprorona. Tpernii 3akon HeroToHa.

Nmnynbe Tena. 3aKOH COXpaHEHUsl UMITYJIbCa.

Cunsl TpeHus ckonpxeHus. Cuna ynpyroctu. 3akoH ['yka.

3aKOH BCEMHUPHOTO TAroTeHus. Cuiia TSKeCTH.

Mexannueckass 3Heprus. KuHeTnueckas W NOTEHLMANbHAs 3HEPrus. 3aKOH

COXPAHEHUS MEXaHUYECKOW IHEPIHHU.

7. CBoboHBIC MEXaHUYECKHE konebanus. [IpeBpaiienue sHepruu npu

MEXaHUYECKUX KOJIEOaHUSX.

8. OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETHYECKOW Teopun. MeanbHblil ra3. OcHOBHOE

ypaBHEHHE MOJIEKYJISPHO-KHHETUYECKON TEOpUH HeaTbHOro rasa (0e3 BBIBOJA).
0. YpaBHeHHE COCTOAHUA UJcalbHOTO raza (ypaBHeHHE MeHeneeBa —
Kiamnetipona). M3omporiecchl.

10. Temmneparypa u ee usmepeHnue. AOCONIIOTHAsI TeMIIEpaTypa Kak Mepa cpeaHei
KMHETUYECKOW 3HEPIHH TEIJIOBOIO JIBU)KEHUS YaCTHI] BEIIECTBA.

11. PaGoras TEPMOAUHAMUKE. BuyTpeHHss sHeprus. IlepBbIit 3aKOH
TEPMOJUHAMUKHU.

12.  Temnossle aurarenu. KIIJ teroBoro nsuratens. TennoBsle nBUraTenn Hu oxpaHa
OKpY>Karollen cpesspl.

13. Hcnapenue u koHJeHcauus. BraxHocTh Bo3ayxa.

14.  Kpucramnmuyeckue u amopdHble Tena. YIpyrue u miacTudeckue aegopmanuu
TBEPABIX TEIL.

15. BsaumopgeiicTBue 3apsoKeHHBIX Tesl. 3akoH KyloHa. 3aKOH CcOXpaHEHUus
ANEKTPUYECKOTO 3apsja.

16. Kongaencaropbl. OIeKTpOEMKOCTh KOHIEHCATOpAa. OHEPrUs 3apsKEHHOIO
KOHJIEHCATOopa.

17.  Onextpuueckuid ToK. 3akoH Owma pans yuyactka uenu. ConpoTHBIEHHE.
[TocnenoBarenbHOE U apauIeIbHOE COEAMHEHHE TPOBOIHUKOB.
18. PaGoTra u MOLIHOCTbH B IIETIM MOCTOSIHHOTO TOKa. 3akoH Jlxoyns — JleHna.
19. DOnexrpoaswxkymias cuwia. 3akoH OMa i1 OJTHOM TETH.
20. MaruutHOoe mone. JlelicTBME MarHUTHOTO IIOJISI Ha JJIEKTPUYECKUN 3apsa U
OTIBITHI, TOATBEPKIAOLIUE ITO AeiicTBUE. MarHUTHas MHIyKLUS.

21. SIBneHume >ME€KTPOMAarHUTHOW MHAYKIUHU. 3aKOH 3JIEKTPOMAarHUTHOW MHIYKIIWU.
MarnuTHas UHAYKIHS.

22. CBoOomHbIE dJEKTpOMarHuTHBIC KoyeOanus. KomebGaTenpHBbIi KOHTYP.
IIpeBpariieHre 3HEPruy NpU IEKTPOMATHUTHBIX KOJICOAHUSX.

23.  DIIeKTpOMarHuWTHbBIE BOJIHBI. BOJTHOBBIE CBOMCTBA CBETA.

24. PaznuuHble BUABl JJIEKTPOMArHUTHBIX HU3JIyYEHUH U HUX MPAKTUYECKOE

N
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MpUMEHEHHE.
25. KsanrtoBbie moctynatel bopa. Mcnmyckanue W TOTJIONMIEHHWE CBETa aTOMAaMH.
CrnekTpsl.
26. KsanrtoBbie cBoiicTBa cBeta. SIBnenue Gporodaddexra.
27.  OmsiThl Pe3epdopaa mo paccesHuro anbda-dactuil. SJaepHas Moaenas aroma.

28. PammoakTuBHOCTb. BuIbl pagvOaKTUBHBIX M3JIYYEHUH M METOJbI HUX
pErUCTpalUi.

29. CocraB sapa atoma. DHeprus cBsi3u sapa aroma. LlenHas snepHas peakuus.
TepMosiiepHbIe pEeaKIIIH.

30. ConneuyHass cucremMa. 3BE3ABI W HCTOYHUKM MX OHepruu. ['amakrtuka.

2.2.2.2 YcnoBus BBINOJHEHUS 3a1aHus Ha 3a4yeTe/ nudepeHIIMpOBaHHOM 3a4eTe /IK3aMeHeE:
1. MHCTpyKLMS IO BBIIIOJIHEHUIO
Y CTHBIN 5K3aMeH NPOBOAUTCS 1O OuieTam, KaXablil U3 KOTOPBIX COJEPHKUT JBa TEOPETUUECKUX
BOIIPOCa U OJIHO MpaKTUUeCcKoe 3a1anue. [lepBblil 1 BTOpoii Bonpockl B Oujerax
IOPOBEPSAIOT  OCBOEHUE  y4allUMHUCS  3HAaHUM 0 pyHIaMEHTaIbHBIX (PU3NYECKUX 3aKOHAX
U MIPUHIINTIAX, Han0oJIee BaYKHBIX OTKPBITUSAX B 00JIACTH (PU3UKH U METO/IaX HAyYHOTO TIO3HAHUS
npupozsl. [IpakTrueckue 3a1aHust MpeICTaBIAIOT cO00i 3a1auu.
2. Bpemst BeIMOTHEHUS
Jljis IOATrOTOBKM OTBETA Ha BOIIPOCHI OMJIETa yYaCTHUKY 3K3aMeHa npenoctasisercs 60 MUHYT.
3. Hcnonezyemoe 000pyAoBaHHE, JIUTEPATYpA.
[Tpu npoBeeHNH YCTHOTO SK3aMeHa 10 (pU3HKe 00ydaroUIMMes IPEJOCTaBIIAETCs IPaBo
UCTIOJIB30BaTh P HEOOXOAWMOCTH: CIIPABOYHBIEC TAOIHIIBI (PU3HUECKUX BEIWYHH, TUIAKATHl H
TaOJIUIIBI 1151 OTBETOB HA TEOPETUUECKHE BOIIPOCHI, HETPOIPAaMMHPYEMBIH KaJIbKYJIATOP IS
BBIYMCIICHU NIPU PELICHUM 3a]a4.
1.OcHoBHas nuteparypa:
Msxkumies I'.5. @uzuka. 10 x1.: yueb. m1s o0ieoOpazoBar. opranuzaiuii: 6a30BbIil 1
yrinyonenssiit yposau / I'.SI Mskumes, b.b.byxosues, H.H.Corckuii; nop pen.
H.A.IlapdentbeBoii. — M.: IIpocsemienue, 2022. - 432 c.: mi. - (Knaccuueckuii Kypc)
Msikumes I'.S1. @uzuka. 11 ki.: yuel. 1 o61eodpa3oBar. opraHnusaiuii: 6a30BbIii U
yray6nenssiit yposuu / I'.51 Msxumies, b.b.byxosues, B.M.HYapyrun; nox pen.
H.A ITapdentreBoit. — M.: [Ipocsemenue, 2022. - 432 c.: mi. - (Knnaccuueckuit kypc)
2.JlonoysiHUTENBbHAS TUTEpaTypa:
Knanos JI.C. dusuka ans cpeHUX crenuanbHbiX 3aBenenuit: yueonuk/. JI.C. XKnanos, I'. JL.
Kmanos — M.: Anbesiac, 2017, 572 c.
4. Kpurepuu oLieHKU:
[TonHbIH paBUIIBHBIN OTBET Ha KaXKIbI TEOPETUUYECKHI BOIIPOC OLIECHUBAETCS MAaKCHMaJIbHO 6
NEPBUYHBIMH OaJllIaMU; BEPHOE BBINOJIHEHUE TPAKTUYECKOT O 331aHUs — 3 IEPBUYHBIMU
Oarmnamu.
Huxe mnpencraBieHsl 0OOOUIEHHBIE KPUTEPUM OIICHUBAHHUS OTBETa Ha
TEOPETUYECKUN BOIIPOC.

KpI/ITCpI/II/I OILICHUBAHHA OTBCTA HA BOIIPOC banner

B OTBETE U1  BCEX KOHTPOJIHMPYEMBIX  JJEMEHTOB  COACPIKAHUSA 6
IIPEACTABJICH TOJIHBIN U IPABWJIbHBIA OTBET

B otBete JJIA BCEX KOHTPOJIMPYCMBIX 3JICMCHTOB COACPIKAHUA NPCACTABIICH 5
HpaBHHBHBIfI OTBCT, HO JJIA OJHOI'O U3 HUX HE OCBCIUICHBI CTPYKTYPHEBIC 3JICMCHTEI,
OTHOCAIIUECA K HE00sI3aTeIbHBIM pe3yjibTaTaM 06yquI/m

B otBete JUIA BCEX KOHTPOJIMPYCMBIX 3JICMCHTOB COACPIKAHUA MPCACTABIICH 4
HpaBPIJIBHBIfI OTBET, HO JIsA }IBYX-TpéX 13 HUX HC OCBCHICHBI CTPYKTYPHEBIC
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3JIEMCHTBI, OTHOCAIIUECA K He00sA3aTEIbHBIM pe3yiabTaramM o6yqu1/1;1

B otBete JJIA BCEX KOHTPOJIMPYCMBIX 3JICMCHTOB COACPKAHHA OCBCIHICHBI TOJIBKO
CTPYKTYPHBIC 3JICMCHTBI, OTHOCAIIHNCCA K 00s13aTEIbHBIM PE3yJIbTaTaM 06y‘IeHI/I${

B oTBeTe onmcaHbl CTPYKTYPHBIE 3JIEMEHTHI, OTHOCAIINECS K 00s13a- TEIbHBIM
pe3yibTataM 00y4eHUsl, TOJBKO JJISl IBYX KOHTPOJIHUPYEMBIX 3JIEMEHTOB
CcoZIEpIKaHuUs

B otBeTte onmcanbl CTPYKTYPHBIC 3JICMCHTBI, OTHOCAIIUCCSA K 00513a- TEJIbHBIM
pe3yiabTaTam 06yquI/1;1, TOJIBKO UIA OAHOI'0 KOHTPOJIHMPYEMOI'O 3JICMCHTA
COACPIKAHU

Bee cinyuam pemieHus, KOTOpbIE HE COOTBETCTBYIOT BBILNICYKA3aHHBIM
KPUTEPHSIM BBICTABICHHSI OIICHOK B 1—6 6ayuioB

OTBeT Ha NPAKTUYECKOE 3aJaHME OICHMBAETCS HAa OCHOBE OOOOIIEHHBIX KPUTEPHEB

OILCHKHU BBINNOJIHCHUSA 3aJaHUsl, KOTOPBIC MPHUBCICHBI HUKC.

Kpurtepuu onieHrBaHus BBINOIHEHUS 3aJaHUS banbl

1. IlpuBeneHo TMONHOE NPAaBWIBHOE pELICHHE, BKIIOYaOLlee cieayomue | 3
3JI€MEHTHI:

2. OMMCAaHO KPaTKOEe YCIOBHE 3a/1a4M, YKa3aHbl 3aKOHBI U (DOPMYJIbI, IPUMEHEHHE
KOTOPBIX HEOOXOJIMMO JUTsl PEIIeHUs 3a7a4ui BRIOPAHHBIM CIIOCOO0OM;

3. HOJy4YeH MpaBWIbHBI YHCIOBOM OTBET C YKa3aHUEM €IUHMII H3MEpPEHUS
(bu3nYeCcKOil BETUYUHbI

B TIpOIlECCe OTBETAa YK3aMEHYEMBI JIEMOHCTPUPYET MOHUMaHUE (PU3UIECKUX

MIPOLIECCOB WJIM SIBJICHUM, ONMCAHHBIX B YCIOBUHU 3a7a4l

[IpencraBneHo mpaBUIBLHOE pEIICHHE, HO JOMYyIleHa OIMIMOKa, KOTOopas 2

IIpHUBEJIa K HEBEPHOMY UHCIIOBOMY OTBETY:

B MaTeMaTH4YeCKuX npeodpaszoBanusx, NJIN

B MaTeMaTH4eckux pacuérax, MJIN

B MepeBoJie eauHull pusnyeckor Benuunnbl B CU

[IpencraBieHsl BEpHOE ONKUCAaHUE YCIOBUS, (DOPMYIBI U 3aKOHBI, HeoOXoaumble st | 1

peleHts 3a/1a4i, HO B HUX JIOMYIIEHBI OMNOKH, XOTS B MPOLIECCe OTBETA

9K3aMEHYEMBbIH JIEMOHCTPUPYET MOHHMMaHuE GU3NYECKUX SIBJICHUH U MPOIIECCOB,

ONMCHIBAEMBIX B 33/1a4€

Bce ciywyam pemieHusi, KOTOpblE HE COOTBETCTBYIOT BBIIIECYKa3aHHBIM 0

KPUTEPHSIM BBICTABIICHHS OIIEHOK B 1-3 Oansa

MaxkcuManbHbIN epBUUHBIN 0all 3a BHIIOJHEHNE SK3aMEHAIMOHHON paboThl — 15.

HepeBozl; MIEPBHUYHBIX 6ann013, MOJIYYCHHBIX YUACTHHUKOM 3K3aMCHA 3a BBITTIOJIHCHUEC BCECX
3aI[aHPII>i 6I/IHCTa, B HHTI/I68.J'IJ'IBHYI-O CUCTEMY OLICHKU OCYIICCTBIIAICTCA C y‘IéTOM HpHBCHéHHOﬁ

HUKE [IKaJIbl IEPEBO/IA.
[Tkana nepeBosia NEPBUYHBIX OAJIIOB B MATHOAIIBHYIO OTMETKY

OTMeTKA 110 OITUOANITBHOM «2Q» «3» «“4» «5»
JInana3oH nepBUYHBIX Oamiosl 04 5-7 811 12-15
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