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craggapra DPI'OC cpeanero obmero odOpazoanus (mamee PI'OC COO) (IIpukaz MwuHucrepcTBa
obpazoBanus U Hayku P® ot 17 mas 2012r. Ne 413 « O6 yTBepkaeHUN (enepaabHOro rocy1apcTBEHHOro
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JlemapTaMeHTa TOCYAapCTBEHHOM MOJUTHKH B cepe MoAroToBku padounx kaapos u JAI1O (mucemo ot 17
MapTta 2015r. Ne 06-259) ¢ yuerom npoduiis npodecCuoHaAITBPHOTO 00pa30BaHUs.
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1. Tlacmopt poHIa OTICHOYHBIX CPEACTB
1.1 OOune monoXeHust

®onp oueHouHsx cpeactB (nanee — POC) mpenHazHaueH JUis KOHTPOJIS M OLIGHKM 0Opa3oBaTeIbHBIX
TOCTIDKEHHUH, 00ydJarommxcsi OYHOM M 3a04HOW (hopM OOy4YeHHs, OCBaMBAIOIIMX pabouyi0 MpOrpaMmy
aucrumuimabl 11)1.03 dusznka.

®OC BkIIOYAET KOHTPOJIBHBIE MAaTepuaibl s MPOBEACHUS TEKYLIEro KOHTPOJSA YCIEBAEMOCTH,
IIPOMEKYTOUHON aTTecTalluy B GopMe dK3aMeHa.

KoHTposb 1 OIleHKa Pe3ysIbTaTOB OCBOEHUS JUCLUIUIMHBI OCYIIECTBIISIECTCS IPENOAABATENIEM B IpoLecce
00y4eHHUs1, TEKYIIEro KOHTPOJIs YCIIEBAEMOCTH U ITPOMEXKYTOYHOM aTTecTaluH.

PesynbTarsl 00yueHus

IIpeameTHbIe:

IT1 chopmMupoBaHHOCTH NPEACTABICHUN O POJIM U MecTe (PU3UKU B COBPEMEHHON HAy4yHOW KapTHHE MUpa;
MOHMMaHue (U3NUECKON CYNIHOCTH HaOIrogaeMbix BO BceeneHHOM sBICHUH; MOHMMaHUE POl (U3UKU B
(dbopMHpPOBaHUHU KPYro3opa ¥ (PyHKIIMOHAJIbHOW I'PaMOTHOCTH YeJIOBEKa [yl PeleHHUs NPAaKTUYEeCKUX 3a/1ay;

112 BJIaJCHHUC OCHOBOIIOJIararomimMu (1)I/I3I/I‘~I€CKI/IMI/I IIOHATUAMHU, 3aKOHOMCPHOCTAMM, 3aKOHAMU U
TCOPpHUIAMHU; YBEPCHHOC I1OJIb30BAHUC (bH3PI‘I€CKOI>i TepMHHOHOFHeﬁ n CHMBOHHKOﬁ;

I13 BnageHHe OCHOBHBIMM METOAAMU HAYYHOrO IO3HAHUSA, WUCHOJIb3YeMbIMH B (pU3MKe: HaOIIoAeHuE,
ONMCaHMe, M3MEpPEHHe, HKCIEPUMEHT; yMEHHE 00padaThiBaTh pe3ybTaThl W3MEPEHUH, OOHAPYKHUBATH
3aBUCUMOCTh MEX1Y (PU3MUECKUMH BEJTMUYMHAMM, OOBSICHATH OJIyYE€HHBIE Pe3yJIbTaThl U JeJIaTh BHIBOJIbI;

14 chopmMupoBaHHOCTH yMEHUS pemath GU3NIECKUE 3a1a4H,

I15 chopmMHpOBaHHOCTH YMEHHsI MPUMEHATh MOJyYEHHbIE 3HAHUA JUIsl OOBSICHEHUs YCJIOBUM MPOTEKaHMs
(U3NYECKUX SIBICHUH B IPUPOJIE U ISl IPUHSTHUS MPAKTUIECKUX PEIICHHH B TOBCEAHEBHOM KU3HM,

I16 copmupoBaHHOCTH COOCTBEHHOW MO3UIIMU MO OTHOLICHHUIO K (PU3MUYECKON MHPOpMAIHH, MOITy4aeMOM
W3 pa3HbIX UCTOUYHUKOB.




1.2 Cucrema KOHTPOJISI M OLIEHKW OCBOEHUSI MPOrPaMMBbl JUCHUTUIMHBI

Pe3ynbTaThl | OCHOBHBIE HaunmenoBanue pasnena | HaumenoBanue KOHTPOJILHO-
0o0y4yeHHUs | MOKa3aTeil OLEHKH | (TeMbl) OIICHOYHOTO CPEe/ICTBA
(KO) pe3ynbTaTa
HJna rtexymwero | s
KOHTPOJIS MIPOMEXKYTOUHOI
aTTeCTalluu
I11 - OTJIMYATh Pa3nen 1 Mexanuka TectupoBanue, DK3aMeHaIMOHHBI
TUIIOTE3bI OT Pazgen 2 OCHOBBHI | BBIIIOJIHEHUE € BOITPOCHI
HAyYHBIX TEOPHIi; MOJICKYJISIPHOM (PU3MKHU | MPaKTHUYECKUX
- COIIOCTaBJICHUE U TEPMOJIMHAMUKHU 3a/1aHu,
HAy4YHBIX (aKTOB Paznen 3 | cocraBnenue
HKCIIEPUMEHTOB C DNEeKTpOoAMHAMUKA KOHCIIEKTOB.
necTBuTebHOCTEIO; | Pasgen 4 Konebanusa u
-BBIIBUKCHUE BOJIHBI
TUIOTES u | Pazgen 5 Ontuka
MOCTPOEHUE Pazgen 6 DnemeHTHI
MOJIEJICH. KBaHTOBOU (U3UKH
112 -00BsICHEHUE Pasnen 1 Mexanuka TectupoBanue, DK3aMeHaIlIOHHEI
MOHSITHIA; Pasmen 2 OCHOBBI | BHINIOJTHEHHE € BOIIPOCHI
-BOCIIPOU3BE/ICHUE MOJICKYJIIPHON (PU3HMKHU | MPAKTHUECKUX
onpeaeneHui U TEPMOJUHAMUKH 3a/laHuH.
buznyecKkux Pa3znen 3
BEJIMYUH, uX | DNeKTpoAMHAMUKA
pa3MepHOCTEH, Paznen 4 Konebanus u
3anuch HopmyIr; BOJIHBI
-BocnpousBenenue, | Pasmen 5 OnTuka
bopMyITUPOBOK Pazgen 6 DnemeHTbI
($U3HYECKUX 3aKOHOB | KBAHTOBOW (DU3UKU
u yCIIOBUS ux
BBITIOJIHCHHU S
113 - TUNTAHUPOBAHUE Pa3nen 1 Mexanuka Brimonnenune DK3aMeHaIlIOHHEI
npoBeneHus onbiTa; | Pazmen 2 OCHOBBI | IPAaKTHUYECKHUX € BOMPOCHI
- cOOpKa YCTAaHOBKH | MOJIEKYNIAPHOW (DM3UKH | 3aTaHHM,
10 CXEMe; Y TEPMOJIMHAMHKHU 1a60paTOPHBIX
- IPOBEJICHUE Paznen 3 | pabor.
HaOJII0/IEHUS; DneKTpoJuHaAMHKA
-cHsTHE TToKazanuii ¢ | Paznen 4 KonebGanus u
bu3IIECKUX BOJIHBI
npubopoB; Pa3znen 5 OnTuka
- COCTaBJICHHUE Pazgen 6 OneMeHTHI
TaOJIMIl 3aBUCUMOCTH | KBAHTOBOM (PU3UKH
BEITUYUH
Y TIOCTPOEHUE
rpadukos;
- COCTaBJICHHE
OoT4YeTa U CO3J]aHue
BBIBOJIA 11O
MPOACIaHHON
pabote
114 - BBIOOp Pazgen 1 Mexannka TectupoBanue, DK3aMeHaIlMOHHbI




IIPaBUIILHOTO Pasnen 2 OCHOBBI | BBINIOJIHEHHE € BOIIPOCHI
anropuTMa MOJIEKYJISIpPHOM (PU3MKHU | TPaKTHUYECKUX
peLIeHUs; U TEPMOJIMHAMUKHU 3a/IaHMi:
-BOCIIPOU3BEICHUE Pa3nen 3 | peumieHue 3aaay.
OIpeEICHUN DneKkTpoJuHaMHKa

(bU3UIECKUX Pasnen 4 Kosnebanus u

BEIIMYUH, UX BOJIHBI

pa3sMepHOCTEH, Paznen 5 OnTuka

3amuch Gpopmyir; Pazmen 6 DnemeHTHI

- COCTaBJICHUE KBaHTOBOH (pU3UKU

Ta0JIHI] 3aBUCUMOCTHU

BEJIMYUH

U TIOCTPOEHUE

rpaduKoB.

I15 -IIPUMEHEHUE Pa3znen 1 Mexanuka TectupoBanue, OK3aMeHalMOHHbI
¢usznueckoit Teopuu | Pazmen 2 OCHOBBI | BBIIIOJHEHHE € BOITPOCHI
JUIs OOBSCHEHHS | MOJIEKYJIIPHOM (DU3MKH | MPAKTHYECKUX
M3BECTHBIX SIBJICHUH | M TEPMOJIUHAMUKU 3aJlaHul,
MpUPOIBI U HAayuHbIX | Pazmen 3 | cocraBieHue
bakToB; DJeKTPOAMHAMHKA KOHCIIEKTOB.

-BBIOOD Paznen 4 KonebGanus u | Bomonnenue
HEO00XO0IUMOTO BOJIHBI 1a00paTOPHBIX
TEOPETUYECKOTO Paznen 5 OnTuka pabor.
Marepuaia u | Pazmen 6 DOieMeHTEHI

METO/I0B JUTSl | KBAHTOBOM (DU3HKHU

peleHus

TEOPETUUECKHUX u

AKCIIEPUMEHTAIBHBIX

3a/1ay;

-pacyer, OIIeHKa |

BBIBO/T o

pe3yJbTaTam.

116 -o1IeHKa 0030pa Pasnen 1 Mexanuka CocraBiienue DK3aMeHAIMOHHEI
uH(pOpMaIIUHU IO Pasmen 2 OCHOBBI | KOHCIIEKTOB, € BOIIPOCHI
WNHTepHeT- MOJIEKYJISIpHOM (pU3MKH | 3amuTa
pecypcam, B Y TEPMOJIMHAMUKHU pedepara,
coobmenusax CMU, | Pasmen 3 | cocraBiieHue
Hay4HO- DNeKTpoANHAMUKA oTyera no
MO YJIIPHBIX Paznen 4 Konebanus u | nabopaTtopHbIM
CTaThsIX; BOJIHBI pabotam.

- MOATOTOBKA Pazgen 5 Onruka
MIPOEKTOB, UX Pazgen 6 DnemeHTHI
3aIlNTA; KBaHTOBOUN (U3UKH
-IIOJrOTOBKA

JIOKJIaza.




2. KOHTpOIbHO-OLIEHOYHBIE CPEACTBA
2.1 Marepuainsl 1J1s1 TEKYIIETO KOHTPOJIA
Beenenue B pu3uky
IIpumepHbIe TecTOBbIE 32 JaHUSA
Yactp 1
1. Kakoe u3 HM>KENPUBEICHHBIX YTBEPKIACHUM CIPaBeiIMBO?
®usuka — 3TO HayKa...

A) o BeTax b) o noBenenuu nereii B mkose

B) o Texnonorusx I') o xocmoce J1) o mpupoze

2. Kakoe u3 HMXenpuBEICHHBIX CIIOB 0003Ha4YaeT (GU3NYECKOE SBIICHUE?
A) AnmroMuHMM b) Bona

B) Kunorpamm I') [InaBnenue 1) Jluneiika

3. B aByx OMI0HaX HAXOAMIOCH MOJIOKO. B mepBOM M3 HIX MOJIOKO CKHCIIO, & BO BTOPOM OTCTOSUTHCH
CIUBKU. B KakoM u3 6MI0HOB MPOU30LLIO0 (PU3NYECKOE SBICHUE?

A) B nepsom b) Bo BTopom

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

4. Kakue u3 HIKETIPUBEACHHBIX SBIICHUN HAOTIOAAOTCS MPU TOPEHUHU DIICKTPUICCKON JTaAMITHI?

I — Mexanuueckue IT — TennoBsle

IIT — 3BykoBBIE IV — Dnexrpuueckue V — CgetoBble

A)LIV b) I, V

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

5. Kakue u3 HiKenpuBeIeHHBIX (U3NYECKUX SIBIICHUN HAOIIOAAIOTCS MPU TOPEHUHU APOB?
A) Tennossie b) Mexannueckue

B) MaruutHbie I') TennoBbie U CBETOBBIC J1) TermoBble 1 MEXaHHUYECKUE
6. Kakoe 13 HIKEMTPUBEICHHBIX CIIOB 0003HAYaeT (PU3HMUECKOE TEeN0?

A) nuna b) O6vem

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

7. Kakuie U3 HIKenpUBEIEHHBIX CIOB 0003HA4al0T pusndeckue tena?

I - Kapannam IT - XKenezo

IIT — Hedth IV — nTuma
A) 11, 11T B) L II

B) I, IV DLV ) L, I

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

B) Jlen I') Oxno ) Cexynna

9. Kakoe 13 HUKEMPUBEICHHBIX CIIOB 0003HAYAET BELECTBO?

A) benzun b) lnuna

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

10. V3 xakux HIKETIPUBEICHHBIX BEIIECTB, CYIIECTBYIONINX B IPUPOJIC, MOKHO U3TOTOBHUTH OOCICHHYIO
Tapenky?
A) ®apdop b) Crekno
B) Anromunmii I') Xpycranb M) [Mnactmacca
11. Yto uzyuaer ¢puzuxa?
A: SIBneHus, mpouCXosIire B HEXKUBON IPUPO/IE.
b: CBeToBbIe, TEIJIOBBIE M MEXaHUYCCKHUEC SIBJIICHUS.
B: Mexanunueckue, 2IeKTPUIECKIE U MATHUTHBIE SIBICHUS.
I': Pa3Hble M3MEHEHUS B OKPYKAIOIIEM MUPE.
12. Ha3oBuTe codeTaHusi ClIOB, 0003HaYaIOMUX PU3NIECKOE TEIO.
A: Pe3una, karmis. b: ABurarens, 10K/1b.
B: Crakan, kapangam. [': Kepocun, kuprud.
13. I3 mepeuncneHHsIx cioB: 1) 1oxae; 2) nepeso; 3) Tyda; 4) rposa; 5) nom; 6) BpeMs; 7) MoJIHUS; 8)
00BEM; 9) nmuHa yKaXuTe HUQPHI, O] KOTOPHIMH CJIOBAa 03HAYAIOT:
a) pusuueckoe Teno ; 0) pu3mdeckoe sBICHHE




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

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

b: 06BEM, Macca, CKOpOCTSb. J: Mmacca, kujiorpamm, IBET.

B: 00B&M, cKOpOCTB, JTUTP.

15. HalimuTe HeoOX0AMMBbIe TTO CMBICTY MPONYIIEHHBIE C10Ba: «C MOMOIIIBIO ... H3y4YaloT.».

A: ...pU3NYECKUX TeIL, ...SBJICHUS. 36 cm
b: ...nmpubopoB, ...pusnueckue sIBICHUS. 4 cm
B: ...3KCHIEpUMEHTOB, ...(hHu3ndeckue npudopsI. 6 MM

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

2 yacTh
1. 3anumwuTte ynciaa B CTAaHAAPTHOM BHUJIE:
0,0013 m = 3700000 m =
0,006 m =

2. 3anummure, KaKo MHOXKHTCIb
COOTBETCTBYET MPUCTABKE:
KHUJIO- MMJLIH-
Mera-

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

400

B

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

[TorpemHOCTh U3MEPEHNUS -
5. BeIpa3uTk B KMIOrpaMMax:
7T
500r
024 T
30r
25 mr
6. Bripazuts B M/c:
72 xm/9
108 km/4
7. BsIpazuth B METpaX:
5 kM
7 M




JlaGoparopHasi padora Nel M3yyenune 1BUKEHUS TeJ 10 OKPYKHOCTH

Lenb: onpenenuTs LEHTPOCTPEMUTENBHOE YCKOPEHHE 1IapHUKa IPU €70 PABHOMEPHOM
JBUKEHUHU 110 OKPYKHOCTH.

ObopynoBanue: MTATHUB ¢ My()TON U JIATIKOM, JICHTA U3MEPHUTENbHAS, IUPKYIb, THHAMOMETP
1ab0paToOpHBIii, BECHI C pa3HOBECAMH, IIAPUK HAa HUTH, TUCT OyMaru, JTuHeiika, mpooxa.

Xox paboTsl:

1. Onpenenute Maccy napuka.

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

3. Berueptute Ha nmucTe OymMaru OKpy>KHOCTh paanycom 20 cM.

4. lllTaTuB ¢ MasITHUKOM PACIIOJIOKUTE TaK, YTOOBI IPOJIOJDKEHUE HUTH IPOXOIUIIO Yepe3 HEHTP
OKPY’KHOCTH.

5. B3sB HUTH NanbpLaMM y TOUKHU II0JIBECA, IPUBEUTE MAITHUK BO BpalllaTEIbHOE ABM)KEHNE HAJl
JUCTOM OyMaru Tak, 4ToObl IIAPUK OMHCHIBAT TAKyIO e OKPY>KHOCTb, KaK M HaUepUYeHHas Ha

Oymare.
Puc. 178

6. M3mepbTe Bpems 20 mOIHBIX 000POTOB MasiTHUKA.

7. Paccunraiite mepuona obpaimienus Mastauka mo gopmysne: T = tep./N

8. PaccumnTaiiTe 3Haue€HNUE HEHTPOCTPEMUTEIBHOTO YCKOPEHHUS: a1 = 47’ R/ T?

9. Onpenenure BbICOTY MasgTHUKA. [IJ1 3TOr0 U3MEpPHTE PACCTOSHUE IO BEPTUKAIH OT LIEHTpa
iapyKa J0 TOUYKH MOoJIBeca.

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

11. OTTsIHUTE TOPU3OHTAIBHO PACIIONIOKEHHBIM JUHAMOMETPOM IIAPUK HAa PACCTOSTHUE, PABHOE
paanycy OKpy>KHOCTH, U U3MEPHTE MO1YJIb PAaBHOJICHCTBYIOIIEH CHIIbI

12. OTTsIHUTE TOPU3OHTAIBHO PACIIONIOKEHHBIM JUHAMOMETPOM LIAPUK HA PACCTOSIHUE, PAaBHOE
paanycy OKpy>KHOCTH, U U3MEPHTE MO/1YJIb PaBHOJICHCTBYIOIIEN CHIIbI, KOTOpas paBHa CUJIe
YOPYTOCTH MPU PACTSHKEHUHU HPY>KUHBL.

13. Ucnonp3ys BTOpo# 3akoH HpioTOHA, paccuuTaiiTe 3HaUYe€HNE IIEHTPOCTPEMUTETHEHOTO
yckopenusi: az = F/m.

14. Pe3ynpTaThl M3MEPEHUI U BHIYMCIECHUH 3aHECUTE B TaOIUILY.

15. Caenaiite BBIBOJ 110 JAHHBIM PE3YJIBTATOB OIBITOB, CDABHMB a1, a2, a3,

Beinonnenue paboTel

Ne onbiTa
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16. [aiiTe oTBET Ha BOIIPOC:

a. [Touemy nipu BBITTOTHEHUH PAOOTHI OMIPENIEISITN BPEMsI, 32 KOTOPOE COBEPIIACTCS HEOOIbIIOE
9HCII0 000POTOB?

0. Onpenenute TMHEHHYIO CKOPOCTH TeJa MO Pe3yIbTaTaM OIBITOB.

IIpakTuyeckoe padora Nel PaBHoOMepHOe U PABHOYCKOPEHHOE IBHKEHUE
[{enb paboTHI:
3aKpPENUTh YMEHHE:
OPUMEHATh (OPMYJIBI CKOPOCTH TPU PABHOMEPHOM JBIKEHUH, YCKOPEHUS U YypaBHEHUS
JIBUKEHHUS TIPU Pa3IUYHbIX BUJAX JIBH)KECHUS IPU PELLICHHUH 337a4;
OPUMEHSATH (HOPMYITBI IEHTPOCTPEMHUTENHHOTO YCKOPEHUS, CBA3BIBAIOIICH JIMHEHHYIO M YTIIOBYIO
CKOPOCTH IIPU PELICHUH 3aau.
3ananue 1. OTBETbTE Ha BOIPOCHI:
1. Yro Ha3bIBaeTCSI MEXAaHUUYECKUM JIBUKEHUEM U KAKUE BEJIUUYHMHBI SABIISIFOTCS €r0
XapaKTepUCTUKAMU?

Kakue BubI ABUKEHUSI BaM U3BECTHBI?
Kakumu xapakTeprucTuKaMy ONMKMCHIBAETCSI HEPABHOMEPHOE MPSMOJIMHENHOE ABUKEHNE?
Urto Takoe Tpaektopus ABvxeHus? [IpuBeauTe npumepbl IPSIMOJIUHEUHON U
KPHUBOJIMHENHON TPACKTOPUIN JBUKEHUM.
Uem oTnuyaeTcsi MyTh OT NEPEMEIICHU?
Kak onpenensiercst nepemelieHrne npyu paBHOYCKOPEHHOM JIBUKEHUU?
Uro u3 cebs npeacTaBisieT KPUBOJIMHEHHOE IBIKEHUE?
UYro Takoe LEeHTPOCTPEMUTENBHOE YCKOpEeHHEe?
Uro Takoe meproJ] U 4acToTa OOpaleHUs] 1 KAKUMU COOTHOIICHHUSIMH CBSI3aHBI 9TH
BEITUYUHBI?
MerToanuyeckue ykazaHus
Hecmotps Ha Gonpiioe pasHooOpasue 3aaad 1Mo KMHEMAaTHKE, MOXHO MPEIIOKHUTD CIEAYIOMINN
QJITOPUTM UX PELLEHUS:

1. CpenaTh CcXeMaTHYE€CKUW PHUCYHOK, H300pa3MB HAYaJbHOE TIOJIOKEHUE TeNl M HUX

Rl

e

HA4aJIbHOE COCTOSIHUE, T.€. 197{14 a.

2. BoiOparh cucteMy oTcué€Ta Ha OCHOBAHMM aHAlIM3a YCIOBHMHM 3ajaud. J[Js 3TOro Hy»XKHO
BbIOpaTh TEJIO OTCYETA W CBSA3aTh C HUM CHUCTEMY KOOPJAMHAT, YKa3aB HAayalo OTCYETa
KOOpJMHAT, HAaINpaBJICHHE OCEH KOOpAMHAT, MOMEHT Hauana orc4yéra BpeMeHu. IIpu
BbIOOpE MOJIOKUTEIbHBIX HAIPaBJICHUN PYKOBOJCTBYIOTCSI HAINpPaBICHUEM JABM)KECHUS
(CKOPOCTH) MJTU HAIIPABJICHUEM YCKOPEHHUSL.

3. CocraBUTh Ha OCHOBAHWU 3aKOHOB JIBWYKEHHUS CHCTEMY yYpaBHEHUN B BEKTOPHOM BUJE
JUIS BCEX TeJl, a 3aTeM B CKaJIIpHOI (opMme, CIIpOEMPOBAB Ha KOOPAMHATHBIE OCHU 3TH
BEKTOpHbIE ypaBHEHUs JBWKeHUs. Ilpu 3amucu 3THX ypaBHEHUH cieayeT oOpaTHUTh
BHMMaHHE Ha 3HakH "+" u "-" mpoeKkiuii BXOAAINX B HUX BEKTOPHBIX BEJIHYHH.

4. OtBeT HEOOXOAMMO MOJIYYUTh B BUJE aHAIUTHYECKOW (opMyibl (B oOIIeM BUJE), a B
KOHIIE IIPOM3BECTU YNUCIIOBBIE PACUETHI.

5. llpu pemieHun 3agad Ha JBHKEHHE MAaTEPHAIbLHON TOYKU MO OKPYKHOCTH HEOOXOAMMO
JIOTIOJTHUTEILHO YUUTBIBATH CBSI3b MEXK]y YIJIOBBIMU U JIMHEWHBIMH XapaKTEPUCTUKAMMU.

IIpumeps! pemieHus 3agay

3agava 1. Bemocunenuct, enymuii co ckopocThio 18 KM/4, HauMHAET CIYCKaThCs C TOPBI.
Onpenenutb CKOPOCTh BETOCUIIEINCTA Yepe3 6 ¢, eclin ycKkopeHue paBHo 0,8 m/c?,
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3amaua 2. IToe3n wepe3 20 ¢ mocne Hayana ABIWKeHUs mpuobOperaer ckopocth 0,6 m/c. Uepes
CKOJIbKO BpEMEHH OT Hayaja JBHKEHHSI CKOPOCTh Moe3/a cTaHeT paBHa 3 M/c?

3amava 3. Cxopocth aBToMoOmis 3a 10 ¢ ymensmmiace ¢ 10 mo 6 m/c. Hamucats dopmyny
3aBUCUMOCTH Uy (t) CKOPOCTH OT BPEMEHH, IOCTPOUTH IrpauK STON 3aBUCUMOCTH H 10 Tpaduky
ONpeAeIUTh CKOPOCTh uepes 20 c.

3anaua 4. [Toe3n nBuxkercs co ckopocTbio 20 m/c. IIpu TOpMOKEHHH 10 MOTHOW OCTAHOBKU OH
npomén paccrossuue B 200 M. Omnpenenure Bpemsi, B TEUEHHE KOTOPOIO IMPOUCXOUIIO
TOPMO>KEHHUE.

3anava 5. KakoB pagunyc KpUBU3HBI 3aKPYIJICHUS TOPOTH, €CIIU M0 HEl aBTOMOOWIIb IBUKETCS C
IIEHTPOCTPEMHTEIHHEIM YCKOPEHHEM 2 M/c> TpH CKOPOCTH 72 KM/4?

3aganue 2. Pemurte KoJmuecTBeHHBIE 32291,

3amaua 1. TIpsiMonMHEHHOE IBWIKCHHE IBYX TeNl 3aJaHO ypaBHEHUsSMH X(t) = kit + byu
X5 (t) = kyt + by, tae x4 (t) u x,(t) - KOOpAUHATEI B MOMEHT BPEMEHH t TIEPBOTO M BTOPOTO TEJ
cooTBeTcTBeHHO. Oxapaktepusyite nBmwxkeHue ten. Omnpenenure BpeMs M KOOPAUMHATY HX
BcTpeur. UnCiIeHHbIC 3HAYCHHsI BEJIMYUH MPUBEIeHBI B MexxayHapoaHoi cucreme equauil (CH).
3anmava 2. MaTtepuanbHas TOUKa C HA4YalbHOM CKOPOCTBIO Uy ABMIKETCA C YCKOPEHHEM O M Yepe3
BpeMs t uMeeT ckopocTh ¥. Omnpenenure 3HAYCHHE BEIMYMHBI, 0003HAYCHHOU «?». JIBMKeHue
MNPSIMOJIMHENHOE, BAOJIb OJJTHON KOOPJIMHATHOM OCH.

3amavya 3. ABTOMOOUIIB, UMEBIINI HAYaIbHYIO CKOPOCTh ¥, PA3TOHSIETCA C YCKOPEHHEM 0. 10
ckopoctu ¥ Ha yTu JMHOH 1. Onpeaenure 3HaueHUE BEIMUUHBI, 0003HAaUeHHOU «?7». CKOIBKO
BPEMEHHU JUIUTCS Pa3roH?

3anmava 4. [lo umeromuMcst B Ta0iuile JAHHBIM YKaXUTE 3HAYCHHS] YCKOPEHHUS M HadallbHOM
CKOPOCTH, a TaK)Ke MOCTPOWTe TpadUKK 3aBUCUMOCTH TIEPEMEIICHHS, CKOPOCTA U KOOPIHUHATHI
oT BpeMeHH 3a nepBbie 20 cekyna. OnpenenuTe 3HaYeHUE BETHUNHBI, 0003HaYCHHON «7».
3amava 5. MatepuanbHasi TOUYKa JBUKETCS CO CKOPOCThIO ¥ MO OKPYXHOCTU paguycoM R,
uMesl TIpU ITOM IIEHTPOCTPEMHUTENbHOE YCKOpEeHHE ay. 3a BpeMs t MaTepuaiabHas TOYKa
IPOXOJUT PAacCTOSIHUE S, MPU ATOM COBEpIIasi MOBOPOT HA yroyl . YTJoBas CKOPOCTh .
Onpenenure 3HaYCHUE BETMYMHBI, 0003HAYEHHOM «?).

Cucrema orcuera. [lepememenue.
CkopocTh paBHOMEPHOI0 NMPSIMOJIMHEITHOTO IBHKEHH A
IIpumepHbIe TeCTOBbIE 32 JaHUSA

3aganue #1
Hexoropsrit Bektop cocrasisteT yroi 30° ¢ ocbo uKc. Torma, 3TOT BEKTOp OYIET. ..

1) OTpunarenbHbIM

2) [TonoxxuTenbHBIM

3) PaBen nymto

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

3ananme #2

BriGepere BepHbIE yTBEpKIEHUS

1) Paguyc-BeKTOp cOeAMHSIET HAYaJI0 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 ITOJI30BaThCA TOJIBKO B CUCTEME KOOPJAMHAT Ha IJIOCKOCTH
3ananme #3

Bribepete BepHbIe yTBEPKICHUS

1) Ilepemenienue - 3T0 pagnyc-BEKTOp

2) IlepemerieHue He MOXKET OBITH OOJIbIIIE TPOHIECHHOTO TyTH

3) IIpoiineHHbIN MyTh - 3TO paANYC-BEKTOP
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4) IlepemenieHue - 3T0 BEKTOpPHAas BEIMYMHA

5) IIpoitaeHHbIN TYTh - 3TO BEKTOPHAS BETMYMHA

3ananue #4

[Tpu paBHOMEpPHOM MPSMOIUHEHHOM JBUKECHHH. .

Buvibepume neckonvko u3z 4 éapuanmos omeema:

1) CkopocTh Bcerja mojioKUTeNbHas

2) I'padpuk 3aBUCUMOCTH CKOPOCTH TE€JIa OT BPEMEHH MPEICTABIAET COO0I TOPU30HTAIBHYIO
PSIMYIO

3) I'pacduk 3aBUCUMOCTH MOJIOKEHUS TeIa OT BPEMEHH MPEACTABIAET COO0I rOPU30HTAIBHYIO
IPSIMYIO

4) Bcerga MOXKHO BBIOpaTh TaKyl0 CUCTEMY KOOPJMHAT, B KOTOPOW JOCTATOYHO OJTHOU
KOOPJMHATHI, YTOOBI OMUCATH JBUKCHHE

3ananue #5

Ha pucynke nokazansl rpaduKy 3aBUCIMOCTH TIOJIOKEHUH TpeX Tel OT BpeMEHH. Y CJIOBHO
Ha30BeM 3Tu Tena 1, 2, 3 (B COOTBETCTBUU C IMHUSAMU Ha rpaduke). Toraa...
H3zobpadicenue:

AX, M
j 1) Kakoe Teno nBuraercs ObicTpee
2) Kakue Tena nBUTarOTCS B
OQ/ MIPOTUBOIIOJIOKHBIX HAIIPABJICHUIX
3ananue #6
B HEKOTOpOU MHEPLMAIBHON CUCTEME OTCUETA
3  TouKa N umeer koopaunartsl (1;3). Haiigure
t, ¢ JUIMHY paJlyc-BEKTOPA, OMUCHIBAOLIETO
MoJIoXkeHue Touku N.
3ananue #7
Mopnynb BeKTOpa a paBeH 15 BekTop a
nepneHauKyisipex ocu y. Toraa...
1) ITpoekuus BeKTOpa a Ha OCh X paBHA

2) [Ipoekuust BEKTOpa a Ha OCh y paBHA
3ananue #8

Monynbe BekTOpa a paBeH 8 U BEKTOp a cocrasiseT yroua 30 rpagycos ¢ ocero x. Toraa...

1) IIpoekuus 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 nepeMenieHus
JTAHHOTO TeJna.

3aganue #10

Teno nepemectuiiocs u3 Touku M (2;5) B Touky N (5;8) 3a 5 cexyna. Haiiaure Mmoaynb
CKOPOCTH JIaHHOTO TeJa.

3aganue #11

Teno nepemectuinock u3 Touku M (5;5) B Touky N (9;8). Haiinute yromn (B rpagycax) Mexay
HaIpaBJIEHUEM BEKTOpPa CKOPOCTH U OCBIO X.

3ananue #12

Bonpoc:

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

3ananue #13
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Bonpoc:
B HavyabHBIIT MOMEHT BPEMEHHU, TPY30BUK UMEET KOOpJIMHATA TPY30BHKA paBHA Xo=-5 M, a
KoopauHaTa JerkoBoi MamuHel Xo=1900 M. CkopocTh rpy3oBuka paBHa 15 m/c. Eciu orn
BCTpEeTUIIUCH uepe3 30 ceKyH[ mocie Hayana ABUKEHHs], TO KAKOBa CKOPOCTh JIETKOBOM MAallluHBI
(B M/c)?
3ananue #14
Bonpoc:
[TonoxxeHue AByX TeJ ONMUCHIBACTCS CICAYIOMIMMU YPaBHEHUSAMMU: X (1)=-25+1; x»(t)=20-31.
Uepes CKONBKO CEKYH/ OHU BCTPETATCA?
3ananue #15
Bonpoc:
3aBUCHUMOCTH MOJIOKEHHUE TeJla OT BPEMEHU OMKCHIBACTCS CIEAYIOIIUM ypaBHEHUEM: X(1)=-
10+3t. Torna cKOpocTh paBHA
IIpakTuyeckasi padora Ne2 Jlunamuka u 3akoHbl HeloTOHA
Llenb paboOThI: 3aKpPENUTh YMEHHE TMPUMEHSTH 3aKOHBI HbIOTOHA IpH pereHny 3aaay.
IIpumepsl pemieHus 3aaa4
3anava 1. YenoBek maccoit 80 kr mogHUMaeTcs B TU(Te paBHO3AMEIEHHO, BEPTUKAIBHO BBEPX,
¢ yckoperneM 2 M/c’. OmpeennTe CHy JaBICHHS YeI0BEKa Ha [ON KaOHHBI TH(Ta.
3agaua 2. ABTOMOGHIIL Maccoii 5 T Tporaercs ¢ Mecta ¢ yckopenuem 0,6 m/c®. Haitrn cumy Tary,
ecnu Ko HULIMEHT CONPOTUBIICHHUS IBUKeHUIO paBeH 0,04.
3agaua 3. ABTOMOGMIs Maccoif 1 T mogHmMaercst mo mocce ¢ ykmomoM 30° mox neiictBueM
cunbl Taru 7 kH. Haiitu yckopeHre aBTOMOOWIISA, CUUTAsl, 4TO CUJIa COTMIPOTUBIICHUSI HE 3aBUCUT
oT ckopoctu nBmwxkeHus. Koaduument 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, NPUKPEIIEHHONM K KOHLY HEpPACTSIKUMOW HUTH, NEPEKUHYTOM uepes
HENOJBWKHBIA On0K. OmnpenenuTh HATSKEHUE HUTH U YCKOPEHUE IBUKEHMS TEJIEKKU, €CIU
KOd(UIIMEHT TPeHUs TeNeXKH o TiockocTh 0,1. Maccamu 6ii0ka U HUTH, a TaKKe TPECHHEM B
0510Ke peHedpeys.
3amanmne 2. Pemnre KoJInuecTBEHHBIE 3a1a9H
3anava 1. Koopaunara x Tena, IBUKYIIETOCS NPSIMOJIMHEITHO, N3MEHSAETCS ¢ TEYEHUEM BpEMEHU
1o 3aKOoHY X=X (t). Macca Tena m. Beruucnure Moaynb paBHOACHCTBYIOIIEH CHIT, TPUITOKEHHBIX
K TeIy.
3amaya 2. Ilaccaxkupckuil TUGT HAYMHAET JBUKCHHE M3 COCTOSHHS TIOKOS WM JIBUTAsICh
PaBHOYCKOPEHHO BBEpX (BHM3), 32 BpeMsl t IPOXOIUT MyTh S. [Ipu Takom nBHXKEHUH TU(Ta BEC
naccaxkupa maccod m paBeH P. Omnpenenure 3HaYeHHE BEIUYUHBI, O003HAYCHHOH «7».
VCKOpeHHe CBOGOIHOrO MaieH st IPIMHTE paBHBIM 10 M/c.
3anaga 3. TeroBo3 maccoii M TAHET BaroH mMaccoil m ¢ yckopeHueM a. Cuiia TSITU TEIIoBO3a
F,, cuna HatskeHus ClienKy MeX/ly TEIJI0BO30M U BaroHoM Fy. Onpenenure 3Ha4eHUs BEINYMH,
0003Ha4eHHBIX «?». CHUJION COMPOTHUBIIEHUSI MOKHO MPEHEOPEYb.
3amaua 4. JIBa Tenma MaccaMM m; W My TOJBEUICHH HAa HEPACTSHKUMOW HUTHU depe3 OJIOK.
HaiiTi 3HaueHus u HampaBleHUS YCKOPEHUU TPY30B a; M ap H CWIY HaTsbKeHus HUTH T.
Omnpenenure 3HaYEHUS BEJIMYNH, 0003HAYEHHBIX «?).
3amava 5. Ilo rmaakol HAKIOHHOW TUIOCKOCTH AnMuHONW L m BbicoToil h HeGombIIoi Opycok
COCKaJIb3bIBAET C YyckopeHueM o. Ompenenure 3HAYEHHUS BEIMYMH, OOO3HAYEHHBIX «?).
YckopeHue cBOOOIHOTO MaIeHUs MPUMHUTE paBHBIM 10 m/c.
JladopaTopnasi padora Ne2 OnpenesieHne yCKOpeHusi CBOOOIHOT0 NMajeHHsl MPU MOMOIIH
MasiITHUKA
Llenb: onpeneTs yCKOpeHHe CBOOOAHOTO MaieHHUSI.
O0opyoBaHue: ITATUB, IAPUK HA HUTH, YaChl, TMHEHKA.
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Xox paboTsI:

1. CobepuTe PKCIIEPUMEHTAIBLHYIO YCTAaHOBKY.

YcTaHOBUTE MITATUB HA KPal0 CTONIA M TIOJBECHTE K HEMY IAPHUK TaK, YTOOBI OH MOT, COBEpIIAThH
koneOaHusi He Kacasich, noma (1-2 cm or moma). JlnmHa HUTH A0MKHA OBITh MaKCHMMAJIbHO
BO3MOXKHOI.

2. CpenaiiTe HEOOXOIUMBbIC H3MEPCHUS:

a) W3mepbTe TMHENKON NIUHY {MasTHUKA.
[= M.
0) OTKIJIOHUTE IIAPUK B CTOPOHY HA 5-8 CM. U, OTITYCTHUB €ro, orcuntaiite N; = 50 moaHbIx
KoneOaHuil Iapuka. 3ameppTe IO CEKYHAOMEpY BpeMs, B TEYEHHE KOTOPOro OHHM
COBEPLIATIUCE.
B) OnbIT noBTOpHTE €€ 2 pa3a, U3MEHUB KOJIMYECTBO MOJIHBIX KOJCOaHul.
3. Cnenaiite pac4€Thl:
a) Onpenenwre epriof kKoedanuii mo gopmyie: T =§
4-m2-p
0) Ornpenenure yckopeHre CBOOOJHOTO NMaJeHus 1o opmyie: g = 2
B) Haiinure cpenee 3Ha4eHHE YCKOPEHHs: CBOOOJHOTO MajIeHUs 1O (popMyIie: go,= %
4. PesynbraThl U3MEPEHUI 1 BEIYMCIICHUIN 3aHECUTE B TAOJHULLY:
0 M
OHJI;Ta bm N L e Ic & ci2 Sep- 2
1
2
3
5. CpaBHUTE TMONYYEHHBIA pE3YyNIbTAT g (C%)c TaOJIMYHBIM 3HAYEHHEM YCKOPEHHUsI CBOOOJHOIO
HajICHUs.
6. Cremnaiite BBIBOJ O IIPOJIEJIaHHOM pabdoTe.
7. JlaiiTe OTBET Ha BOMPOC: KaK M3MEHUTCS MEpPHOJ KojeOaHUH HUTSIHOIO MasTHUKA, €CIIH

JUIMHY HUTH YMEHbIIUTH B 2 pa3a’?

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

Llenb paboTHI: 3aKpEeNUTh YMEHUE NMPUMEHATh (OPMYJIbI CHIIBI TPEHUS, CHIIBI TSKECTH, 3aKOH
I'yka 1 3aKOH BCEMHPHOTI'O TATOTEHUS NPH PELICHUH 3a]a4.

Meroan4yeckue yKasaHus

IIpn pemenun 3amad no teMme «/[MHaMHMKa MaTepHaTbHOM TOYKM» CIEAYET NPUIAECPKUBATHCS
CJIEYIOLLErO allTOPUTMA:

1.

2.

b

CnenaTh CXeMaTHYECKUN PHUCYHOK, M300pa3uTh BCE CHJIBI, JNCUCTBYIOIINE HAa KaXII0€
TEJI0 PAaCCMAaTPUBAEMOM CHCTEMBI.
Bribpath cucremy koopauHat xOy ¢ TaKUM PacrloiOKEHUEM ocell, 4ToObl HaubombIiee
KOJIMYECTBO BEKTOPOB CHJI OBLIO HaIlpaBJIEHO BOJb Oceil. B ciyuae aBukeHue Tena mo
OKpYXHOCTH ochb OX momkHa OBITH HampaBlIeHa K LEHTPY OKPYXKHOCTH (Kak H
LHEHTPOCTPEMUTENBHOE YCKOPEHHUE).
3anucaTh IS KaXJOro Tejla B OTAEIbHOCTH BTOpPOM 3akoH HbplOTOHa B BEKTOpHOM
dopme:md =Y, F

. =115
CrpoennpoBath 5TH YpaBHEHHs Ha BEIOpAHHBIE OCHU KOOPIUHAT.
JIoTIOTHUTE TIONYYEHHYIO CHUCTEMY B Ciiydae HEOOXOJAMMOCTH KWHEMATHYECKUMHU U
JTUHAMUYECKUMU COOTHOIICHHUSIMU U PEIIUTh €€ OTHOCUTEIbHO UCKOMOM BETMYHHBI.

IIpumeps! pemieHust 3aga4
3anaga 1. Ha ckonbko yaJIMHUTECS IpyKUHA oA Harpy3koil 12,5 H, eciau nox Harpyskoii B
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10 H npyxuHa yanuHuiIacs Ha 4 cm?
3agavya 2. Ha kakoMm pacCTOSHMM CHJIa TIPUTSOKEHUS JBYX IIApUKOB MaccamMu mo | r paBHa
6,7-10" H?
3amaua 3. Benocumnenuct, eXaBIIuil O CKOPOCThIO 36 KM/4, yBHaea mpumMepHo B 10 M oT cebs
IPEMSITCTBUE U PE3KO 3aTOPMO3UJI. YCHEET JIM BEIOCUIIEAUCT OCTAHOBUTHCS A0 MPENATCTBUSA?
Koaddumnuent tpenust ckompxeHus muH 1mo cyxomy achansty 0,7. Kak m3MEHUTCS TOPMO3HOM
IyTh IIPU YBEIMUEHUU CKOPOCTH JBUKEHMS B 2 paza?
3aganue 2. Pemure KoJmuecTBeHHBIE 32291
3amaua 1. K kprouky nuHamMomeTpa NPUKPENUIN TOJOCKY Ppe3uHBI JKecTkocThio k. Ilpm
pacTSDKEHUM IIOJIOCKM Ha JUIMHY X IIOKa3aHus AuHamomeTpa coctaBuiau F. Onpenenure
3Hau€HUE BEIMUYUHBL, 0003HaueHHOM «?». Kak H3MeHATCsS MoKa3aHWsl IMHAMOMETpA, €CIIU
nedopMarus HOJIOCKH PEe3UHBI YBEIHUUTCS B o paz?
3anaua 2. Korja pe3nHoBas maiida HaXOAUTCS HA TOPU3OHTAILHON MMOBEPXHOCTH JIbJA, TO CHJIA
TSOKECTH, JEHUCTByIOIIas Ha Iail0y ypaBHOBENIMBAaeTCs CUJIOW peakuud N cO CTOPOHBI
MOBEPXHOCTH JbJa. Ecin, ynapus mo maiibe, 3aCTaBUTh €€ CKOJIB3UTh 110 MTOBEPXHOCTH JIbJIA, TO
BO3HMKHET CUJIa TPEHHs CKOJIbKeHUs Frp. KoadduimenT TpeHus ckonbxeHus Mexay maiboi u
MOBEPXHOCThIO JibZa paBeH L. Onpenenure 3HaYEHUE BEJIWYUHBI, 0003Ha4eHHOM «?». Bo
CKOJIbKO pa3 M3MEHHUTCS CHJIa TPEHUS CKOJIBKEHHUS, €CIM CBEpXY Ha MIai0y MOJOKUTh N TaKUX
xKe man6?
3amaya 3. Metamnndeckuii Opycok MNpsSMOYTOJIbHOM (OpMBI pazMepoM axbXc MOABEIIeH K
nuHamometpy. [lokazanus aunamomerpa F. IlnoTHocTe Meramna p. Onpenenure 3HaueHHE
BEJIMUMHBI, 0003HaYeHHOE «?». BO CKONBKO pa3 U3MEHSATCS MOKa3aHHUs TWHAMOMETpPA, €CJIM BCe
pa3Mmepsl OpycKa yBEJIUYHTD B o pa3?
3amaua 4. J[Ba Tena MaccaMM m; M My, HaXOASIIMECS HA PACCTOSIHUM T APYr OT Jpyra,
B3aMMOJICMCTBYIOT C CHUJIOW TrpaBUTalMOHHOro mnpuTskeHus F. Omnpenenure 3HaueHUe
BEJIMYMHBI, 0003HaueHHON «?». Kak M3MeHUTCs cuiia TpaBUTAIIMIOHHOTO B3aUMOJICHCTBUS, €CIU
paccTosiHuE MEX]y TeJIaMH YBEIUUUTh B 3 pa3?
3akonsl HeroToHa

IIpumepHbIe TecTOBbIE 32JaHUA
3ananue #1
Bonpoc:
PaBHOzelcTBYIOIIAs CHila, IEHCTBYIOMIAs HA TEJIO MPSMO MPONOPLMOHANIBHA. .
Buvibepume necxonvko uz 4 eapuanmos omseema:
1) Macce storo Tena
2) CxopocTu 3TOro Tena
3) [InotHOCTH 3TOTO TENA
4) YckopeHuro Tena
3ananue #2
Bonpoc:
Ha pucyHke yka3zaHbl BEKTOP CKOPOCTH M BEKTOp ycKopeHus Tena. Kyna HanpasieHa
paBHOAEHCTBYOIIAs! cujia?
Hzobpasicenue:

=L

15



Buvibepume ooun uz 4 eapuanmos omeema:

1) Baus

2) Bopaso

3) BaeBo

4) Beepx

3apganue #3

Bonpoc:

BribepeTe BepHbIe yTBEPKICHUS

Ykaosicume ucmunnocmo unu 1034cHOCMb 6apuUaHmMos omeema:
___IlonsTHe cuiibl TPUMEHUMO TOIBKO K IBYM TEJIaM

_ Cwuuia siBnsieTcsl CKaJIIpHOM BETMYMHOMN

__ TlonsiTue cunpl IpUMEHUMO K ABYM WM OoJiee TellaM

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

Bonpoc:

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

1) be3 3axoHa BCeMUPHOTO TATOTEHUS

2) bes nepBoro 3akoHa HetoToHa

3) be3 Tperbero 3akona HeroToHa

3aganue #5

Bonpoc:

Ecnu paBHOJEHCTBYIOMIASA CHJIA PABHA HYJIO, TO TEJIO MOKET...
Buvibepume neckonvko u3z 4 eapuanmos omseema:

1) Haxoautbcst B cBOOOIHOM NaICHUHU

2) HaxoauTcst B COCTOSIHUM TTOKOS

3) JIBuraTbcsi paBHOMEPHO MO OKPYXHOCTU

4) JIBuratbcs paBHOMEPHO U MPSIMOJIMHEHHO

3aganue #6

Bonpoc:

K teny npunosxeHnsl nBe cuiibl, Moaynu kKotopbix paBHbl 10 H u 20 H. M3BecTHO, 4TO CHIIBI
HaIpaBJIeHbI 10 OJTHOM NMPSAMOI U B MPOTHUBONOJIOXKHBIE CTOPOHBI. KakoBa Oyzer
paBHOjelcTBYIOMmAs cuna (B H)?

3anuwume uucno:

3ananue #7
Bonpoc:

Ha teno maccoit 100 xr nelicTByeT paBHOAeHCTBYIoIIas cuia, pasHas 20 H. Kakos monyns
2

yckopeHwust Tena(B m/c”)?

3anuwume uucno:

3ananue #8
Bonpoc:

Teno Maccolt 5 KT MOKOUTCA Ha TOPU30HTAIILHOM OBEPXHOCTH cTojia. OnpenenuTe, ¢ Kakon
cuyoit (B H) cTton Gyner neiicTBoBaTh Ha JaHHOE TEJO?
Banuwume yucno:

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

v

F,=15H

3anuwume uucno:

3ananue #10
Bonpoc:

" 2
Teno maccoit m nBUraercs ¢ yckopenuem 3 M/c”. Bo CKoJIbKO pa3 J0JDKHA YBETHYIUTCS

o 2
PaBHOJICHCTBYIOIAS CHIIA, YTOOBI TEJIO HAYAJIO ABUTATHCS C YCKOpeHHeM 9 m/c™?
Sanuwume yucno:

IIpakTuyeckasi pabora Ne4 3akoHBI COXpaHEHHS B MEXaHHMKe
Ilenb paboThl: C€IOCOOCTBOBATH 3aKPEIUIEHUIO M3YyYEHHOIO0 MaTepualla, HayuyuThCs MPUMEHSTh
3aKOH COXPAaHEHMsI UMITyJIbCA IIPU PEILIEHUU 3a7ay.
MeTtoauyeckue ykazaHusi
[Tpu pemeHnu 3aa4 Ha 3aKOH COXPAHEHUS] UMITYJIbCa HEOOXO0AUMO:
1. VYkasaTp, Kakue Tejla BXOAAT B paCCMATPUBAEMYIO CUCTEMY.
2. M300pa3uTh Ha yepTeXe BEKTOPhl UMITYJIbCOB TEJI CUCTEMbI HEIIOCPEICTBEHHO NEpes U
II0CJIE B3aUMOJCHCTBUA.
3. Heo0xoauMo NpoBEpUTHh CHUCTEMY B3aUMOJEHCTBYIOUIMX Te€J Ha 3aMKHYTOCTb. Ecnu
CUCTEMA 3aMKHYTa WJIM BBIIIOJHAETCS OJJHO U3 CIEAYIOLINX YCIOBHI:
1) Bhemnwue cuiabl ypaBHOBEIIMBAKOTCS
2) Bpewmst B3auMoieliCTBUI MaJlo
3) Ilpoekuus paBHOAECHUCTBYIOLICH BHEIIHUX CHJ HAa KAaKOE-TO HAINPaBICHHE PaBHO
HYJTIO, TO 3aITMCaTh 3aKOH COXPAHEHHS HMITY/IbCa Y,k 4 P;= const

=
WX JIJIS TIOCIICHETO CITydast Zi"=1 p,x = const.

Ecnu cucrema He3aMKHyTa, TO 3amucath Ap = FAt paccmarpuBasi IBUKEHHE BCEX
TEJI CUCTEMBI B OTHOM U TOH 7K€ MHEPLINAIbHON CUCTEME OTCUETA.
4. 3amnucaTh 3aKOH COXPaHEHUs UMIyJIbca B BEKTOPHOU popme.
CrpoenpoBaTh BEKTOPHbIE BEIMYMHBI HA OCH X U Yy (BBIOMPAIOTCS MPOU3BOJIHO, HO
TaK, 4TOOBI OBLIIO YA0OHO MPOCIIUPOBATH).

6. PemmTh NMONY4EHHYIO CHCTEMY CKAJSIPHBIX YPaBHEHHMH OTHOCHTEIBHO HEU3BECTHBIX B
obmem Buzae. JlomomHUTH NpU HEOOXOAUMOCTH CHCTEMY IOJTYYEHHBIX YpaBHEHHH
KMHEMaTUYECKUMHU U JUHAMUYECKUMH YPaBHEHUSMU

7. TlpoBepHuTh pa3MEPHOCTH U CAENATh YUCIOBOM PacyerT.

3ananue 1. OTBEThTE Ha BOIPOCHI:

1. Yro Ha3bIBaeTCS UMIYIHCOM?

2. Cdopmynupyiite 3aK0OH COXpaHEHUS UMITYJIbCA.
IIpumeps! pemeHust 3aga4
3amaua 1. ABTOMOOMIBb Maccol 2 T HAuMHAET PA3TOHATHCS W3 COCTOSHUS IOKOS TIO
TOPU30HTAILHOMY ITYTH IOJA AeMCTBHEM MOCTOSIHHOW cuiibl. B Teuenue 10 ¢ o mpuoOperaer
ckopocTh 43,2 kM/4. OnpeAenuTs BeIUYUHY UMITYJIbCA, TOJIyYEHHOIO aBTOMOOMIIEM; BETUYMHY
JIEUCTBYIOLIEH CHIIBI.
3anaga 2. OnekTpoBo3 Maccoil 180 T, IBMKYIIUICS IO MHEPLMHU C BBIKJIIOUEHHBIM JBUTATEIEM
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co ckopocteio 0,5 mM/c, mogbe3kaeT K HEMOABIKHOMY BaroHy W MPOJOJDKACT IBIKEHUE C HUM
BMecTe. KakoBa Macca BaroHa, €ciii CKOpOCTh JJIOKOMOTHBA yMeHbIuiack 10 0,4 m/c? Tpenuem
JIOKOMOTHBA M BaroHa O PeJIbChI TpeHedperaem.

3amaua 3. C nogku maccoi 200 Kr, IBHXKYIIIEHCS CO CKOPOCTBIO 1 M/C, IPBITaeT MaTb4MK MacCoi
50 Kr B TOPU3OHTAJIHLHOM HANpPaBICHUU CO CKOPOCThIO 7 M/c (oTHOcHUTeNbHO Oepera). Kakosa
CKOPOCTh JIOAKHU TIOCTE MPbDKKA MajJb4yMKa, €CIU MaJIbYUK IPBITAET: a) C KOPMbI B CTOPOHY,
IPOTHBOIOJIOKHYIO IBHKEHHIO JOJAKU? 0) ¢ HOCA 110 X0y ABMKEHUS?

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

3aganue 2. Pemure KoJmuecTBeHHBIE 32291

3amaua 1. Tenmo aBwXKeTcs NPSAMOIUHEHHO, oOyanas HadyaJIbHBIM HMITYJILCOM po. B Teuenue
BpeMeHH t Ha Teno JeicTByeT cuia F, B pesynbrare 4ero MMIYJIbC JOCTUTAeT 3HAYEHHS P.
Onpenenure 3HAYCHHWS] BEIMYMH, OOO3HAUEHHBIX «?». HampaBienwe CHIBI COBHAJAET C
HaIpaBJIEHUEM HauyalbHOU CKOPOCTH.

3amaua 2. Teno Maccoit m JIBHXKETCSI pABHOYCKOPEHHO C YCKOPEHHEM Ol U B MOMEHT BpPEMEHHU t
uMeer wumnyiasc p. Hauanpnas ckopocts Tena ¥y. Omnpenenute 3HAYEHUS BEIUYMH,
0003HaYeHHBIX «?». BEKTOp Ha4albHOI CKOPOCTH Tella M BEKTOP YCKOPEHHs COHATPABIICHBI.
3anmayva 3. JIBa mapa MmaccaMi m; M mp JIBUXKYTCS HABCTPeuy APYT APYTY CO CKOPOCTAMHU U U
Y,. Ux cxopoctu nocie coyaapenuss 9;' u 9J,'. Onpenenure 3HA4CHUS BEITMYHUH, 0003HAYCHHBIX
«M».

3anmava 4. Mojenb pakeThl Maccoil m; 3amoJHeHa FropIoYuM Maccoil my. ['oprodee BrIpbIBaeTCS
CO CKOPOCTBIO U, MPU 3TOM paKeTa MPHOOpeTaeT CKOPOCTh ¥ U MOJHUMAETCS Ha BhICOTY h.
Onpenenure 3HaAYCHUS BEIUYNH, 0003HAYECHHBIX «?).

3amaua 5. PriGak maccoil m 3ampbhITMBaeT B HEMOABHKHO CTOAIIYI0 Ha BojAe Yy Oepera o3epa
701Ky Maccoit M. IIpu 3TOM J10/1Ka TIPUXOAUT B JBUKEHUE CO CKOPOCTHIO ¥'. [opHu3oHTaIbHAS
COCTaBIISONIAs JIOAKU pblOaka B MOMEHT IpbDKKa paBHa ¥. OmnpenenuTe 3HAUYCHUs BEITUYMH,
0003HAaYEHHBIX «?).

JlaboparopHasi padora Ne3 U3yyeHue 3aK0HA COXPaHEHHSI MEXAHNYECKON IHePrumn
Llenb: HayduThCcsi W3MEPSITh MOTEHIMATBHYIO SHEPrUI0 TOMHATOIO Haa 3eMJIed Tella |
nehOopMUPOBAHHON MPYKUHBI; CPABHUTH JIBA 3HAUEHUS TOTEHIIUATBHON YHEPTUH CUCTEMBI.
OO6opynoBaHue: IITaTUB ¢ My(QTOH M JIANKOM, TWHAMOMETp J1a0OpaTOpHBIN, JUHENKa, Tpy3
MacCOM m Ha HUTHU JIUHOH 1.

Xon paboThI:

1. Colepure yCTaHOBKY, IOKa3aHHYI0 Ha pPHCYHKE.

JlunamoMeTp yKperisieTcs B JIarnke mrarusal "

2. ITpoBeanTe ONBITHI U HEOOXOMMbIE U3MEPEHUS: — 2
a) [IpuBskuTe Tpy3 K HUTH, IPYrOd KOHEL] HUTH

NOPUBSKUTE K KPIOUKY JTUHAMOMETpa A MEpbTE BEC
rpy3a P=m-g (B n1aHHOM cily4ae Bec Ipy3a paBeH €ro cuie
TSDKECTH).

0) W3meppTe nnuHy | HUTH, Ha KOTOPOW MPUBSI3aH IPy3.
B) [Momaumure rpy3 ngo Toukun O (OTMEYEeHHOH Ha
JTUHAMOMETPE).

r) Otnyctute  rpy3,  U3MEphTE  AMHAMOMETPOM

o . s :
MaKCUMAaJIbHYIO cuiy ylnpyrocTtu Fynp n JIMHCUKOU Q
| —
MaKCUMAJIbHOC PACTAXKCHUC IIPYKUHBI Al, OTCUYHUThIBaAsA €ro

OT HYJICBOTO JEEHHS TMHAMOMETDA. AN HRRH RN RRRRY
3. Cnenaiite pacy€rsl:
a) Boeruncnute BbICOTY, ¢ KOTOpod mamaer rpy3:h = 1 + Al (310 BbICOTa, Ha KOTOPYIO

CMeIlaeTcs HEHTP TSKECTU IPy3a).
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0) BrruucnuTe noTeHIManbHy0 sHepruto nojausaToro rpysa E'y =m-g - (1 + Al).

B) Beruncaure sHepruto nedopMupoBaHHol npyxkuHbl E"; = Fyyp -Al/2.
r) CpaBuute 3Hauenus sHepruil E'y u E" . Ilonymaiite, mouemy 3Hau€HUs 3TUX DSHEPrui
COBIIAJIAIOT HE COBCEM TOUHO.
4. PesynbTaThl H3MepeHnid U BHIYUCICHUI 3aHECUTE B TAOJIHILY:
P=m-g, H I, m Al, M Fup,H |h=1+AL M E'y, dIx E"., JIx
5. CrenaiiTe BEIBOJ O TIPOJICTIaHHOM padorTe.

IIpakTnueckas padora NeS Pemenue 3axau no pasaeny «Mexanuka»
L{enb paboThI: 3aKpEeNUTh 3HAHUS N0 pa3feny «MexaHukay.
MeTtoanyeckue yka3aHus
Kaxxnprit BapuaHT TpOBEPOYHON pabOThI COCTOMT M3 JIBYX YacTedl M BKIIOYaeT 15 3amaHuid,
paznugaronuxcst GopMol U ypoBHEM CIOXKHOCTH (cM. Tabmuiy 1).
Yacte A comepxut 10 3aganuii ¢ BeIOOpoM oTBeTa. MX o6o3HadueHue B padore: Al; A2; ... A10.
K xax oMy 3amanuto mpuBOauTCS 4 BapraHTa OTBETA, U3 KOTOPBIX BEPEH TOJIBKO OJMH.
Yacte B conepxut 5 3amanmii. Ix o6o3nauenue B padore: B1; B2; ... BS.
B nepBoM u BTOpOM MpEeAsiO’KEHbl 3aJaHUsl HA YCTAaHOBJIEHUE COOTBETCTBUS MO3MUILIMMH,
MPEACTABICHHBIX B JBYX M TpEX MHOXECTBAaX. TpeTbe, uUeTBEpTOE W MATOE  3aJaHUs
IIPEANOIAratoT KPaTKUM OTBET.
Macca moJieky.1. KoanvecTBo Bemecrsa
I[IpumepHbIe 3a1aHuA
1. 3anonnume mabauyy:

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

2. Onpedenume omuocumenvHyio Moaekyiapuyio maccy (Mr)
Lizo, Clz, H3PO4, Na.N03 , Li MHO4.
Onpeodenume maccy 2 monw K;0.
Onpeodenume maccy monexynvl Ca(NO3);
5. U3BecTHO, 4TO B HEKOTOPOM cocyie, 10 kpaeB HanosHeHHOM HCl (p=1048 kr/m)
colepxuTcs 5* 104 MOJIEKYJ KHCJIOTHI. Haiiiute eMKOCTh IaHHOTO COCY/Ia.
JlabopaTopnasi paGora Ne4 Ilposepka 3akona I'eii-JIroccaka
Lenb: nccnenoBaTh M300apHBIM TpoOIEcC; CAENaTh BHIBOJ O BBIINOJHEHUU 3akoHa I'eii-
JIroccaka.
OO6opynoBanue: CTEKIsHHAs TpyOKa, 3amasHHAs C OJHOTO KOHIA, aimuHoM 600 MM u
nuamerpoM 8-10 MM, nunmusapudeckuil cocyn mumHoi 600 mm m guamerpom 40— 50 mw,
HATIOJHEHHBI Topstueii Bomoit (t 60°C), crakaH ¢ BOJOH KOMHATHOH TEMIEpaTypHI,
IUTACTHIINH, TEPMOMETP, INHEHKa.

RS

Xoxa paboThl:
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1. Ysmeprre mmuny npodupku 7.

2. TlomecTuTe IPOOUPKY OTKPLITHIM KOHIIOM BBEPX B TOPSAYYIO BOLY IS
NpOTpeBaHus BO3JyXa B MpoOupke He MeHee 2 — 3 MuHYT. B 3TOM ciiyuae o0beM Bo3myxa
V1 paBeH 00BEMy CTEKJSHHOH TPYOKH, a TeMmrmeparypa — TeMmIeparype ropsueid Boawl 77 .

D10 — mepBoe cocTossHUE. V3MepbTe TemnepaTypy ropsiueii Bojsl t1.

3. YroOsbl 1Ipu TIEPEX0/ie€ BO3/LyXa BO BTOPOE COCTOSHUE €r0 KOJIUYECTBO
HE W3MEHMJIOCh, OTKPBITHIM KOHEI| CTEKJISHHOW TpyOKH, HaxoAslledcs B ropsdyeil Boje,
3aMaxbTe IacTUiIMHOM. [locnme storo TpyOKy BBIHBTE M3 cocyga € ropsueid BOJOH HU
3aMa3aHHBIA KOHEI[ OBICTPO OIYCTHTE B CTAaKaH C BOJIOM KOMHATHOW TEMIIEpaTyphl, a 3aTeM
OpsMO IO/ BOOM cHuUMMTE IuacTUiIMH. [lo Mepe oxnaxaeHust Bo3ayxa B TpyOke Boja B He
OyIIeT MOJHUMATHCS.
4. OcraBbTe NPOOMPKY OTKPBITBIM KOHIIOM BHHM3 B XOJOJHOM BOJE HECKOJNBKO MHHYT.
W3meppTe TemmepaTypy XoiogHoW Boabl t2. Habmronmaiite noabEM BoJibl B IPOOUPKE.

5. Tlocre mpeKpaleHust MoabeMa BOIbI B TPYOKe 00beM BO31yXa B HeEl
ctaHeT paBHbIM Vo < V1. [l Toro utoOb! AaBieHUE BO3IyXa B TPYOKE OCTAIOCh TEM K€, 4TO

U B IIEPBOM COCTOSHHHM, T.€. PaBHBIM aTMOC(HEpPHOMY, HEOOXOAMMO IMOTPY3UTh TPYOKY Ha
TaKyl TIyOHHY, 4TOOBI YPOBHHU BOJBI B TPYOKE M B CTaKaHE CTAIM OJAMHAKOBBIMHU. JTO Oyner
BTOpPOE COCTOSHHE BO3[IyXa B TpPyOKe HpW TEMIepaType OKpyXKaromero Bo3ayxa T2, T.e.
BBITIOJIHSAETCST yCJIOBHE M300apHOro mpouecca P=const. I3mMepbTe BHICOTY BO3/1yXa B IPOOHpPKE
[h.

6. TlepeBemute TemMmneparypy u3 mkaibl Llenbcus B aGCOMOTHYIO HIKAIY:

T=t+273.
/. Beruuciure otHomenus 1 / 1 nT1/T2,
8. Pe3ynbTarhl 3aHeCUTE B TaOIIUILY:
N3mepeno Brruucieno
L1, L2, t1, t2, Al, T1, T2, | AT, 1/, |el, |Al | T1/T2|e2, | A2
MM | MM OC OC MM K K K % %
9. CrenaiiTe BBIBOJ O CTIpaBeITMBOCTH 3akoHa [ et — JIroccaka.
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10.  [laiite otBeT Ha Bompoc:
A) Tlouemy mociie TIOTPY)KEHHS CTEKJISHHOW TPYOKM B CTakaH C BOJOW KOMHATHOM
TEMIEPATYPBI U NOCIIE CHATHUS IUIACTUIIMHA BOJA B TPYOKE IOJHUMAETCS?
b) Ilouemy npu paBeHCTBE ypOBHEH BOJbl B CTakaHe M B TpyOKe JaBlieHHE BO3JyXa B
TpyOKe paBHO aTMOc(hepHOMY?
IIpakTnyeckas padora Ne6 Pemenue 3agauy no reme MKT

Llens paboOTHI: 3aKpemuTh 3HAHUSA OO0 YPaBHEHUHM COCTOSIHHMS HJCAIBHOTO Ta3a, HAYYUTHCS
IIPUMEHATH ra30BbIE 3aKOHBI IIPU PELICHUH 3a/1a4.
Metoauyeckue ykazaHusi

ITpu pemieHnn 3a1a4 Ha ra30BbIC 3aKOHBI, HY)KHO YCTAaHOBUTH U3MEHSETCS JIM Macca rasa
IIPHU [IEPEX0JIe U3 OJAHOI0 COCTOAHMS B Jpyroe. Ecinu macca raza ocTaércsi IOCTOSHHON, MOKHO
3anucarh ypaBHeHue Kianeiipona (ypaBHeHHUs! 00beIMHEHHOTO Ta30BOro 3akoHa). Eciu ke npu
MIOCTOSIHHOM Macce B JIaHHOM TIpoliecce He U3MEHSEeTCs Kakoi-m1u0o u3 napaMeTpoB p, V wim T
(raBneHue, 00bEM, TEMIEpaTypa), IPUMEHSIOTCS YPABHEHUSI COOTBETCTBYIOLIEro 3akoHa (I'eii-
Jlroccaka, apns wiu boitnsg-Mapuorra). Eciin B ABYyX COCTOSIHUSIX Macca ra3a pasHasi, I
KQKIOr0 COCTOSIHUS 3allMCBIBAIOT ypaBHeHHe MenaeneeBa - Kiamelipona. 3arem cucremy
YpaBHEHUH PEIAIOT OTHOCUTEIBHO UCKOMOW BEJTUYUHBI.

Jlnd pemienus 3a1a4 Bcex IpyIIl MOKHO PEKOMEHI0BATh TaKyIO I1OCIIEI0BATEIILHOCTD!

-BHUMATEJIbHO NPOAHAIM3UPOBATh YCJIOBHE 3aJauyd, YCTAHOBUTb, KaKOW ra3 y4yacTByeT B
IIPOLIECCE, KAKUE MTapaMETPhl MEHSIOTCS, KAKUE - OCTAOTCSI IOCTOSIHHBIMU;

-clleNnaTh, €CJIU BO3MOYKHO, CXEMATUYECKUN YepTeXk, yKa3aB IpPU 3TOM, KAaKUE MapaMmeTphbl
XapaKTEpU3YIOT KaX10€ COCTOSIHUE;

-oco00€ BHMMAHME YJEIUTh IapaMmeTpaM, 3aJaHHbIM HESBHO; WHOT/AA Il HaXOXKJIECHUs
o0beMa rasza HY>KHO MCIIOJIb30BaTh (POPMYJIbl FEOMETPUH, AJIS HAXOXKJICHMs JaBJICHUS rasza Ha
AKUAKOCTb- 3aKoH Ilackans unu cootHomenue p = po+Pgh

-JUISl KQXKJI0TO COCTOSIHUS 3allMcaTh HYXKHBIE COOTHOLLEHUS M PEUIUTh IOJYYEHHYIO0 CUCTEMY
YpaBHEHUN OTHOCUTEIBHO NCKOMOM BEJIMYHHBI.

B rpynny BbiieneHsl rpaduyeckue 3agauu, A8 pelIEHHs KOTOPBIX CIEAYeT XOpPOIIO 3HATh

rpaduveckoe M300paKEHHE Ha IJIOCKOCTH BCEX H3OIMPOLIECCOB B PA3IMYHBIX KOOPAWHATHBIX

0CsIX.

IIpumepsl pemienus 3agaq

3anaua 1. JlaH rpaduK M3MEHEHHs] COCTOSHUS HJeajbHOro rasa. IIpountars ero u nocTpouTh

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

3anaua 2. Ha pucyHke n3o0pakeHbl MPOIeCChl U3MEHEHUS! COCTOSHUSI HEKOTOPOW Macchl rasa.

HazoBuTte 3111 mpoueccsl. M300pa3ure rpaduku npoueccos B cucteme koopaunar P, T u V,T.

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

ocsix V, T. IIpencraBpTe 3TOT npoliiecc Ha rpagukax B koopauHaTHbIX ocsix P, Vu P, T.

3amanmne 2. Pemnre KoJIHuecTBEHHBIE 321291

3anava 1. Ha pucynke n3o0pakeHbl B OJIHOM U3 TPEX BO3ZMOXKHBIX cucteM koopauHat (pV, VT,

pT) rpaduku npoueccoB ¢ razoM HeKoTOpoil Maccel. HauepTute rpaduku mporeccoB B IBYX

JIpyrux cucreMax koopauHaT. Homepa BapuaHTOB yka3aHbl 1101 rpaduKamH.

3anaua 2. Ha pucyHke n300pakeHbl B OJJHOM U3 TPEX BO3MOXKHBIX cucteM koopauHar (pV, VT,

pT) rpaduku mnpoueccoB ¢ ra3oM HeKOTOpoll Maccel. Haueptute rpadux mnporecca,

IIPUBENEHHBIN B BallleM BapHaHTE, B JBYX APYTUX cuUcCTeMax KoopauHar. Homepa BapuaHTOB

yKa3aHbl 0] rpauKamMu.

3anaua 3. [IpencraBpTe 3a7aHHBIN rpaduk B HegocTaromux koopaunatax (PV, PT, VT).
IlepBblii 3aK0H TepMoAMHAMUKY. [IpUHIMII AeHCTBHUSA TENJIOBbIX ABUIaTe/Iei

IIpumepHBbIe TeCTOBbIC 3aJaHUSA

3ananme #1
Bonpoc:
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W3 nepBoro 3akoHa TEPMOJIMHAMUKY CJIEAYET, UTO...

Buvibepume necxonvko uz 4 eapuanmos omeema:

1) HeBo3MOKHO cO371aTh BEUHBIH JIBUTATETh

2) KonruecTBO TEIIOThI, OTIaHHOE TEJIOM Bcerza 0oJbllie, Y4eM YMEHbIlIEHUE BHYTPEHHEH
SHEPTUU FTOTO TeJa

3) I3MeHuTh BHYTPEHHIOIO SHEPTHUIO T'a3a MOXKHO TOJBKO IMyTEM TEIJIONEpeaay Uin
coBepILIeHHs pabOThI

4) [Ipu HeU3MEeHHON BHYTPEHHEHN dHEPruu, ra30M HE MOXKET OBITh COBeplIeHa paboTa
3ananue #2

Bonpoc:

Hccenenys nukn KapHo, MOKHO OIIPEEIUTD. ..

Buvibepume ooun us 4 sapuanmos omeema:

1) Munumanesnsiit KITJ[ TenoBoro npurarens

2) Makcumansnsbiii KI1/] TermoBoro nBuraresns

3) Cpennuii KI1JI TerioBoro ABurarens

4) Hau6onee rounsiii KI1/] TeruioBoro qeuraremns

3ananue #3

Bonpoc:

Jlyist paboTHI TETUIOBOTO JIBUTATEIISI HEOOXOIUMO. ..

Buvibepume necxonvko uz 4 eapuanmos omseema:

1) Hanmuaue pabouero tena

2) Hanuuue TepmomeTtpa

3) HuKIMYHOCTH IPOLIECCOB, TPOUCXO/ISIINX B IBUTATEIIEC

4) Hanuuune napoBoil TypOUHBI

3aganue #4

Bonpoc:

B TemoBoM aBurarese temmeparypa xonoauibuuka cocrasiser 0 °C, a Temmeparypa
Harpeareins paBHa 3073 K. Onpenenure MakcuMainbHblil Bo3MoxkHbINA KIIJ[ Takoro nBurarens
(B %).

Sanuwume yucno:

3ananue #5
Bonpoc:

JIBuraTens BHYTPEHHETO CrOpaHus COBEpLIMI paboTy, paBHyto 55 MJIx. [Ipu 3TOM ObLIIO
3aTpadeHo 4,2 11 GensuHa. OIpefenTe WIOTHOCTh Ger3uHa (B Kr/M”), eciu KIIJ[ aBurarers
paseH 40%.

3anuwume uucno:

3ananue #6
Bonpoc:

[Tpu kakoM mporecce ra3 coBepiaeT padoTy TOIBKO 3a CYET BHYTPEHHEH dHeprin?
Bvibepume ooun uz 4 eapuanmos omeema:

1) ITpu n3oxopHOM

2) [Ipu aquabatHOM

3) [Ipu uzoTepmMudecKoM

4) ITpu nzobapHOM

3ananue #7

Bonpoc:

I'a3, Haxomsammiics noxa nasinenueM 400 klla nzorepmuuecku cxxumarot ot 30 i1 10 10 1. Uemy
paBHa pabora ra3a (B k/[x), eciu npu JaHHOM 1poriecce oH moreps 80 kJ[x?
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Sanuwume uucno:

3ananue #8
Bonpoc:

AnmnabaTHO pacHIMpssCh, UACaTbHBINA Ta3, Macca KOTOPOro paBHa 1 Kr, coBepmni padboTy,
paBHyto 8 k/[x. Haiinure nu3menenre TemrepaTypsl 3TOTO Ta3a, €CiIM €ro MOJIIpHas Macca paBHa
50 r/mMoIb.

Sanuwume yucno:

3aganue #9
Bonpoc:

Jlns n3MEeHEeHHs BHYTPEHHEH SHEPTHH MPU U30XOPHOM IIpoliecce. ..

Buvibepume ooun us 4 sapuanmos omeema:

1) I'a3 06s13aTeIBbHO TOKEH OBITH OJTHOATOMHBIM

2) I'a3 00s13aTeNbHO JOKEH MOMYYUTh WIH OT/IATh TO WJIM MHOE KOJMYECTBO TETIIIOTHI
3) I'a3 gomxeH OBITh UCATHHBIM

4) T'a3 1OJKEH COBEPIIUTH padoTy

3ananme #10

Bonpoc:

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

Banuwume yucno:

23



3ananue #1
Bonpoc:

DNIeKTpOAMHAMUKA - ITO...

Buvibepume ooun us 4 sapuanmos omeema:

1) BeTBb aneKTpOCTaTUKH

2) BetBb pusuku

3) Hayka o noBeeHUH 3JEKTPUUECKUX IO

4) Hayka, u3yuaromiasi 3J1eKTpHUECKHE 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:

Bri6epere BepHble yTBEpKA€HUS 00 3JIEMEHTapHOM 3apsi/ie

Buvibepume necxonvko uz 5 sapuanmos omseema:

1) YucnieHHO paBeH 3apsiay JIEKTpOHA

2) Oto 3apsi 060 cyOaTOMHOI YacTHIIbI

3) D10 HauMEeHBUIN 3apsa] B IPUPOJIE

4) D10 3apsa, KOTOPBIA HE TEPEHOCUTCS

5) OT10 3apsia, KOTOPBIN HE NETUTCS

3ananue #4

Bonpoc:

ITepsriii mapuk umeet 3apsan 120 uKo, a Bropoit mapuk umeet 3apsn -200 uKo. [apuku
a0COIIOTHO O/1IMHAKOBbIE. [Ipy X CONPUKOCHOBEHUH, KAaKOH 3apsi/i OKAaXKETCs Ha BTOPOM
mapuke?

Buvibepume ooun us 5 eapuanmos omeema:

1) -40 aKn

2) -80 uKn

3) -320 uKn

4) 120 uKn

5) 320 uKn

3aganue #5

Bonpoc:

DIIEeKTPOCTaTHKA - ITO...

Buvibepume ooun usz 4 sapuanmos omeema:

1) BeTBb 251eKTpOAMHAMUKY, U3YYAOIIasi B3AUMOICHCTBHE MEK/TY IBIKYITUMUCS 3apsiIaMH
2) BeTBb 21€KTPOAMHAMUKY, U3yYaroIlas B3aUMOJICHCTBUE MEKY MOKOSIIUMUCS 3apsSaaMu
3) BeTBb 251€KTPOIMHAMUKH, CTATUCTUYECKH 0OOCHOBBIBAIOIIAS B3aUMOIEUCTBUE MEXKTY
ANEKTPUUECKUMU 3apsiIaMU

4) [IpaBUIIbHOTO OTBETA HET

3aganue #6

Bonpoc:

ConocTaBbTe BEJTMYUHBI B SJICKTPOAMHAMUKE C aHATOTHYHBIMH BETMYMHAMH B MEXaHHUKE
Ykascume coomseemcmeue o4 ecex 3 sapuanmos omseema:

G
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3ananue #7
Bonpoc:

B kakux enuHunax uamepsercs ko3dduuueHt nponopuroHaabHOCTH B 3akoHe Kymnona?
Buwibepume ooun uz 4 éapuanmos omeema:

H

D H{Jﬂ:&
H x Kn?

2

) M
H? o€ 1

3 Ka?
H o

4) Bﬁ.’aﬁ]‘%

3aianue #8
Bonpoc:

Cuta B3auMOCHCTBUS MEXIY JBYMSI Pa3HOMMEHHO 3apsKEHHBIMU IIapukamu paBHa 25 H.
[[apyky UMEIOT OJJUHAKOBBINA IO MOAYIIO 3apsl U HAXOAATCSA HA PaCCTOSIHUM 15 ¢M Apyr OT
npyra. Haitgure moyinb 3apsiga mapukos (B MkKi).

3anuwume uucno:

3apanue #9
Bonpoc:

Ha pucyHke yka3aHsbl jBa pa3HOUMEHHO 3apsKEHHBIX IIApHKa, MOAYJb 3apsiia KOTOPBIX PaBEH
120 uKu. Macca mapuka, mo/iBelieHHOro Ha HepacTshkUMon HUTH paBHa 20 mr. Haiinure cuny
HaTsbKeHHst HUTH (B MKH), eciii paccTosiHre MEXy LIEHTpaMy MIapuKoB cocTaBiseT 50 cM.
Hszobpadsicenue:

@
©

3anuwume yucno:

3ananue #10
Bonpoc:
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Haiinure Mmoayns cunsl (B H) B3aumoneiictBust mexay 3apsanamu 2 MmxKon u 3 mxKo, ecnu
paccTossHUE MEXy HUMH paBHO 40 cM.
Sanuwume yucno:

IIpakTnyeckas padora Ne7 Pemienue 3a1a4 o TeMe «JJIeKTPUUYECKOE MMOJIe»
[{enb paboThI:

- 3aKpenuTh yMEHUE MPUMEHATH (POpPMYITy HAMpPsLDKEHHOCTH DJIEKTPUUECKOTO MOJIs, 3aKOH
KynoHa, 3akoH coxpaHEHHs 3JIEKTPUYECKOIO 3apsiia U MPUHLMII CYNEPHO3ULHMU TOJEH
IIPU PEIICHUH 3a/]aY;

- crnocoOCTBOBaTh PA3BUTHIO YMEHUS JIOTUUECKOTO MBIIICHUS;

- crmocoOCTBOBaTh PAa3BUTHIO I[O3HABATENIBHBIX CIIOCOOHOCTEH, CaMOCTOSITENIbHOCTH,
OTBETCTBEHHOCTH.

MeToanueckue yKazaHust

3amaun Mo 3JEKTPOCTATHKE YAOOHO pa3ieiuTh Ha JBe rpynnbl. K mepBoil rpymme MOKHO
OTHECTHU 33/1a4dl Ha Pacd€T CHJIOBBIX M DHEPreTUYECKUX XAPAKTEPUCTUK AJIEKTPOCTATUYECKOTO
MoJisi, KO BTOPOM — BCE 3a/1aud Ha paBHOBECHE JMOO JBMIKEHUE 3apsOKEHHBIX Tel (YacTuil) B
3IEKTPOCTATUYECKOM IOJIE.

3ajau  [EepBOM  TIpyHmbl  CBS3aHbBl C  NPEJCTABICHUSMU O  CYLIECTBOBaHHUHM
AIEKTPOCTATUYECKOTO MOJIsi BOKPYT HEMOABIKHBIX 3apsXKEHHBIX TN U CBOJATCS K HAXOXKICHUIO
OCHOBHBIX XapaKTepUCTHK MoJisl. [Ipu ux pemeHnn HeoOX0auMO:

1) cmenatb PHCYHOK, WM300pa3uvB JMHUHM HAMPSHKEHHOCTU SIEKTPOCTATHYECKOrO MO U
3apsKEHHbIE Tella, TOMEUIEHHBIE B 3TO TI0JIE;

2) nOpu HaXOXKJIEHUU HANPSHKEHHOCTH TOJSI B HEKOTOPOM TOUKE CIIEeyeT MOMHHUTH, YTO 3TO
BEKTOPHAsl BEJIMYMHA M HaIlpaBJICHa [0 KacaTEeJbHOM K JUMHUM HanpskEHHOCTH. Ecnu
noie o00pa3oBaHO TOYEYHBIM 3apsAOM, TO OHAa HampaBlieHAa BJIIOJIb MPAMOIA,
COEUHSIONIEH 3apsii U TOYKY, B KOTOPOM ONpEAeNstoT E, ot 3apsna, ecnu >0, U K
3apany, ecnu q<0;

3) ecnu moNEe CO3AAHO CHCTEMOM TOYEUYHBIX 3apsiioB, TO HaNpsyKEHHOCTb IOJIA
pPacCUMTBIBAIOT COIVIACHO NPHUHLHUITY CYNEPIIO3HUIIAN: E =F1 + E +... +E{, He 3a0bIBas,
YTO 3TO reomerpuyeckas cymma. Cienyer NpaBUIbHO ONPENENIUTh HanpasieHue E: nns
MOJIO’KUTEIBHOIO TOYEUHOTO 3apsja BEeKTOp E HampaBieH MO pajuaibHOW JIMHUU OT
3apsaa, JUis OTPULIATENIbHOTO — K 3apsy;

4) ecin npH B3aMMOJEHCTBUM 3apsKEHHBIX TEJ MIPOUCXOIUT NEPEPACIIPENEICHUE 3apsaa0B,
TO 3aIMILINTE 3aKOH COXPaHEHUS 3apsi/i0B.

Pemenne 3amay BTOpOH Irpynibel OCHOBAHO Ha NMPUMEHEHUE 3aKOHOB MEXAHUKH C yUETOM
3akoHa KyloHa W BbITEKalomUX W3 Hero cieacTtBuil. Takue 3amaun peKOMEHJyeTcs penarbh B
CIIEIYIOILEM ITOPSJIKE:

1) cnenaiite puCyHOK, M300pa3uB BC€ CHJIbI, JIEHCTBYIOIIME Ha 3apsHDKEHHOE Teno, U
3aMMILUTE JUJIs HETO YCIIOBUE PaBHOBECUS WJIM OCHOBHOE YpaBHEHHME JUHAMUKU;

2) BbIpa3uTe€ CHJbl  AJIEKTPOCTATMYECKOTO B3aUMOJEWUCTBHSI  4epe3 3apsalpl  WIH
XapaKTEpUCTHKU TIOJI U MOJCTAaBbTE 3TU BBIPAKEHUS B UCXOJHOE ypaBHEeHMeE. [Ipu aTom
HaJ10 IOMHUTD, YTO MEXKY OJTHOMMEHHBIMU 3apsAaMU JEHCTBYIOT CHIIbI OTTAJIKUBAHUS, a
MEXIY Pa3sHOMMEHHBIMU - CHJIBI NpUTsDKeHUs. [Ipu BbluMciIeHUH B GOpMylly 3aKOHA
Kynona mnoacraBisitoT aOCOSIOTHBIE 3HAYEHHUS 3apsA70B, 3HAKU 3apsiiOB YUUTHIBAIOT
TOJIBKO TIPY ONpPEACIICHUU HampaslieHUus cuil. Eciu m3BecTHa HaNpsHKEHHOCTH OIS, TO

CHITy MOYKHO OIIPENENUTh 1Mo (hopmyIie F= qﬁ , YIUTBIBAsI, YTO F 1 E, ecnn >0 u F1l
E , ecn q<0;
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3) mpu pacCMOTPEHHUH [BUXKEHHUS 3apsDKEHHBIX YAacTHI] B 3JIEKTPOCTATHUECKOM IIOJIE
CleyeT BBIACHUTh XapaKTep [JBWKEHHS U HCIOJIb30BaThb KHHEMAaTUYECKUE U
JUHAMUYECKHE YPaBHEHUS JIBHXKCHUS WIIA 3aKOH COXPaHEHUS SHEPTUH;

4) 3anummTe BCIOMOrarelbHble (OPMYINbI, a MOJYYEHHYIO CHUCTEMY ypPaBHEHUS pELINTE
OTHOCHUTEJIbHO HEU3BECTHON BEIMYNHBI.

IIpumepsl pemieHust 3aga4
3anaua 1. /IBa 01MHAKOBBIX MAJIEHBKUX HIApHKa, 00nagaromux 3apsaoM ;=6 MKKi u 3apsaom
Q2= -12 wmxKn, Haxomarcs Ha paccrosHun 60 cm gpyr ot gapyra. Onpenenure cuiy
B3aUMOJICHCTBUA MeX Ty HUMHU. Yemy OyzeT paBeH 3apsij KaKA0ro MapHuKa, eClid UX MPUBECTH B
COMPUKOCHOBEHHE U 3aTE€M Pa3beIUHUTH?
3amaua 2. MasneHbKu# 1IapuK Maccou 2-107 KI', HOABCIICHHBIM Ha TOHKOM HIEIKOBOW HUTH,
Hec€T Ha cebe 3apsin 3-107 K. Ha kaxoe paccTosiHUE CHU3Y K HEMY CIEAYyeT MOJHECTH IPYyrou
MaJIeHbKHiT mapuK ¢ 3apsagom 5-107 Kir, 4ToObI HATSKEHHE HUTH YMEHBIIAIOCH B 2 pa3a’?
3agayva 3. /IBa ToueuHsbIx 3apsaa 6,7 u -13,3 HKn HaxoasTcs Ha pacCTOSHUU S5 CM YT OT Jpyra.
HaiiTu HanpspKEHHOCTD 3JEKTPUUECKOTO 0JI B TOUKE, PACIIONOKEHHON HA PAaCCTOSHUU 3 CM OT
MOJIOKUTEIBHOTO U 4 CM OT OTPULIATENILHOTO.
3ananmue 2. Pemnte KoJIMYecTBEHHbIE 3a1a4M.
3anava 1. /IBa HEMOABMXKHBIX TOYEUHBIX 3apsiia i U (,, HAXOASICh HA PACCTOSIHUM T JPYr OT
Ipyra, B3auMoJIeHCTBYIOT ¢ cuiioi F. Onpenenure 3HaueHne BENTUYUHBI, 0003HAYeHHOH «?7». Bo
CKOJIbKO pPa3 HM3MEHHUTCS cujia B3aUMOAECMCTBMS 3apsiioB, €CIM PACCTOSHUE MEXIYy HUMHU
YBEJIUYUTH B 0 pa3?
3anmava 2. /IByM 0JIMHAKOBBIM IIApUKaM COOOLTMIIN 3apsilibl g U q,. apuku npubmusuam apyr
K Jpyry 0 CONPHUKOCHOBEHHS M 3aTeM pa3Benu Ha paccrosHue [. Ilpm stom cmma ux
KYJIOHOBCKOT'O B3auMoJeicTBus coctaBuia F. Onpenenure 3HaueHHe BEITUYUHbBI, 0003HAUEHHOMN
«?». PaccrosiHue Mexy MIapuKaMH CYIIECTBEHHO OOJIbIIE UX Pa3MEPOB.
3amaga 3. B BepummHax A u B npsmoyronsHoro tpeyronbHuka ABC (yron C — npsmoil)
HaXomsaTcs 3apsanbl g, 4 qg. Jdmuabl katetoB AC m BC paBHBI COOTBETCTBEHHO o U b.
Hampsokéunocts anektpuueckoro mois B BepumHe C paBHa E. Ompenenure 3HaueHue
BEJIMYMHEBI, 0003HAYEHHOMN «?».
3amaua 4. llapuk Maccoi m u 3apsoM ( IOABEIICH Ha TOHKOW HeBecoMmoi HUTH. [lox HUM
pacnoyiokeH 3apsi] qo Ha pacctosHuM r. Cuia HarsbkeHust HUTH paBHa 1. Omnpepgenure
3HAYE€HUE BEJIUYHNHEI, 0003HAUCHHOH «?7».
JlabopaTopHas padora NeS U3ydenue moc/ieq0BaTeJbHOr0 M MNapasjieIbHOIO0 COCAUHCHUS
NPOBOIHMKOB
Llenp: SKCIEpUMEHTANIBHO ~ IPOBEPUTH  3aKOHBI  IMOCJIEAOBATEIBHOIO W MapajuieIbHOIO
COEJIMHEHUS IPOBOIHUKOB
O6opynoBaHue: HCTOYHMK  DJEKTPOIMTAHUS;  aMmIepMeTp; BOJIBTMETP;  pe3ucTtop Ri;
pesucrop Ro; KiTto4; cOeIMHUTENBHBIE TPOBOA.
XoJ paboTh:
W3ydeHue nocneaoBaTeabHOr0 COEIMHEHUS TPOBOIHUKOB
1. TloaroToBbTe B TETpaayu TAOIMILY AJsl 3aMIMCH PE3YIHTATOB U3MEPEHUI W BHIYUCIICHHI:

I,A Ul,B U2,B U12,B Rl,OM Rz,OM R12,0M E ﬁ
U; R;
3HA4YCHHE
2. Hapucyiite B Te€Tpaau cxemy | | JJIEKTPUYECKON LIETH.

ol
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Cobepute SIEKTPUYECKYIO LIETIb. Puc.4

Onpenenure 1eHy ASICHUS U3MEPUTEILHBIX TPHOOPOB — aMIIepMETpa | BOJIBTMETPA.

Crnenaiite HEOOXOIUMBIEC U3MEPCHHUS:

a) 3amkHHTE IIenb. M3MmepbTe 00IIyIo criTy ToKa B 1enu [u obmiee HanpsokenueU .

0) 3MeHnuTe 1€nb, NOJIKIIOYUB BOJILTMETP K IEPBOMY pe3UCTOpY R

B) U3mepbre HanpspkeHue U .

r) H3meHute 11enb, MOAKIIOUUTE BOIBTMETP KO BTOPOMY pe3UcTOpy Ry,

n) (16) M3mepwte nanpsoxenne Us.

6. CnenaiiTe pacuéThl:

a) Paccuuraiite mo d¢opmyne obmee HampsbkeaneU;; =U;+ U,u cpaBHUTE C
noka3zanusiMu BonbTMeTpa Ujp Crenaiite BBIBOA O CHPaBEIIMBOCTU 3aKOHA IS
HATIPSDKEHUSL.

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

kW

Ui Ry Ui Ry
B) Brpluucnure oTHoOIIEHUS U, ! v, [IPOBEPBTE CIPABE/UINBOCTL PABEHCTBA - = -
7. CpenaiiTe BbIBOJ O IPOAEIaHHON padoTe.
8. JlaiiTe OTBETHI HA BOIIPOCHI:
a) Kak HaspiBaetcs mpubOp Ui U3MEPEHUS CUIIBI TOKA?
6) Kak Ha3bIBaeTcs npubOp Ui U3MEPEHUs HAIIPSKEHUS?
B) Kak Brirouaercs B 1iens aMmrepMeTp Uit u3MepeHus ciiiel Toka? B yem ocobeHHoCTH

TaKOTO COEAUHEHMUS?

I/I3y‘~I€HI/I€ napajjiCJbHOI0 COCAMHCHUA IIPOBOJAHHUKOB
1. IToaroroBsTe B TCTPpaAIn Ta6J'II/II_[y JJI 3alIUCH PE3YJIBTATOB I/ISMepeHI/Iﬁ W BBIYKCJICHUH:

U, B I], A 12, A 112, A R], Om Rz, Om R12, OMm I1 &
T R
I, 1

3HA4YCHUC

2. Hapucyiite B TeTpaau cXemy 3JIEKTPUIECKOI 1enH (puc. 5).

— — A
5
3. Cobepure R Puds R V AIEKTPUUYECKYIO IIETTb.
4. Omnpenenute 1 2 LIEHY JIETICHUS
WU3MEPUTEIIBHBIX
npubopoB  — amIepMmeTpa u
BOJIbTMETA.
5. Cpnenaiite HEOOXO0UMbIC
W3MEPCHHUS:

a) W3mepbre obmmee Hanpspkenue B nenu Un o0riyro cuity Toka Ijo,
06) V3MeHuTe cxemMy YCTAaHOBKM TaK, 4TOOBbI M3MEPUTH CHIIy TokKa I; M HampspkeHue
U HanepBoM pe3ucTope.
B) U3menwute nens, m3ameprTe cury Toka I, u Hanpspkenue U, Ha BTOPOM PE3UCTOPE.
6. Cnenaiite pac4€Thl:
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a) Paccuurtaiite mo gopmyne obmyro cuny Toka I, =+ Lu cpaBHUTE ¢ OKa3zaHUSAMU
amniepmeTtpa I, Caenaiite BBIBOJ O CIPaBEJIMBOCTH 3aKOHA JIJISl CUJIBI TOKA.

. 1 1,1 .
0) Paccuwmraiite comportuBienue Rjx u3  Qopmyinsl 2. = p. T TpoBepbTe €€
12 1 2
CIPaBEAINBOCTb.
I Ry I _R
B) Bbruncnure oTHOIIEHUSA L ¥ 2> ¥ IPOBEPHTE CTIPABE/UTMBOCTh PABCHCTBA - = =
2 1 2 1

~

Crenaiite BBIBOJI O ITPOJIEIIAaHHOM padoTe.
8. Jlaiite OTBET Ha BONpOC: W3MEHWUTCS JIM TMOKAa3aHWs BOJBTMETpA, €CIIM K JIBYM IapajuIelbHO
COEIMHEHHBIM PE3UCTOpaM J100aBUTh €I11E OIHH, MapaUIeIbHO?

DuiekTpHYecKHi TOK. 3akoH OMa /11 y4acTKa uenu
IIpuMepHbBIe TeCTOBbIE 3a1aHUA

3apanue #1
Bonpoc:

Bribepete neicTBUS IIEKTPUIECKOTO TOKA

Buvibepume necxkonvko u3z 5 eapuanmos omseema:

1) TermoBoe

2) ®uznueckoe

3) XumMuueckoe

4) MarautHoe

5) CeeroBoe

3ananue #2

Bonpoc:

BribGepete T0, 6€3 4ero He MOXKET CYIIECTBOBATh AJIEKTPUUECKUI TOK?

Buvibepume necxonvko uz 4 eapuanmos omseema:

1) ITpoBoaHUK

2) CB0OOIHBIC 3apsiabl

3) DaexTpuyecKoe moie

4) MarautHoe nosue

3ananue #3

Bonpoc:

CKopoCTh JBUKEHUS JIEKTPOHOB B METAINTIMYECKOM ITPOBOIHUKE...

Buvibepume necxonvko uz 4 eapuanmos omseema:

1) O6paTHO mponopLKOHalbHA IOl ONEPEUYHOTO CEUEHUS MPOBOTHUKA

2) [Ipstmo mpornopLroHalIbHA 3apsAy 3JIEKTPOHA

3) IlpsiMo mponopImoHaIbHa CUIIE TOKA B TPOBOJHHUKE

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

Bonpoc:

CKopOoCTh pacipOoCTpaHEHUs ANEKTPUUECKOr0 MOJIsl B METAJUIMUYECKOM IMPOBOJAHUKE PaBHA...
Buvibepume ooun us 4 eapuanmos omeema:

1) CxopocTy JBUKEHUS FIEKTPOHOB

2) OTHOLIEHUIO 3apsiia EKTPOHA K ero Macce yMHOKEHHOMY Ha CHITY TOKa B IPOBOJHUKE
3) Ckopoctu 3ByKa

4) CkopocTta cBeTa

3aganue #5

Bonpoc:

Bonbr-amnepHast xapakTepuCTHKa TPOBOJIHUKA 3TO...
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Buvibepume ooun uz 3 éapuanmos omeema:

1) Ero conporusiienne

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

Bonpoc:

ConpoTuBieHNE IPOBOJHUKA. ..

Buvibepume neckonvko uz 5 eapuanmos omseema:

1) ITpsiMo ponOpLMOHATIBHO HAIIPSHKEHUIO Ha €r0 KOHIax

2) [IpsiMo mpOMOPLUHOHATIEHO €T0 JUIUHE

3) O6paTHO MPONOPIUOHAIBHO IJIOIMIAIN €r0 MONEPEUHOT0 CeUCHUS
4) O6paTHO MPONOPIHOHAIBHO CHIIE TOKA

5) 3aBHCHUT OT BELIECTBA, U3 KOTOPOI'O U3OTOBJIEH IPOBOAHUK
3apanue #7

Bonpoc:

Y aenpHOE CONPOTUBIICHUE 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 Om) MeaHoro rmpoBoja JIHHOH 70 M, €Ciu IIomaib ero
MIONIEPEYHOI0 CEUEHUs paBHA 2 MM .

H3zobpadicenue:

3anuwume uucno:

3ananue #9
Bonpoc:

Hanpsbxenue Ha pesucrope ¢ conpotusierueM 15 Om paao 30 B. KakoBa cuna Toka B
pesucrope (B A)?
3anuwume uucno:

3ananue #10
Bonpoc:

[TpoBoanuk anuHON 100 M M3rOTOBIIEH U3 HEM3BECTHOrO MeTaia. [Inomanas ero nonepeyHoro
Ce4eHus paBHa 3 mm”. Korja B HéM W3MEPUIIM CHUITY TOKAa OHa OKa3aJloch paBHOH 10 A, a
MU3MEPUB HAIPSLKEHHWE HAa KOHIAX 9TOT0 NpOBOAHUKA, osryuwin 1 kB. Haiinure ynensHoe
corpoTuBieHue Matepuana (B MOM*M), U3 KOTOPOTO U3TrOTOBIIEH TPOBOIHUK.

3anuwume uucno:

I[IpakTuyeckasi pa6ora Ne§ Peienue 3agau no reme «3aK0OHbI NOCTOSIHHOTO TOKA»
[lenp paboOTHI: 3aKpENMUTh YMEHHE MPUMEHSATh 3aKOHBI MApPALICIBHOTO U IMOCIEI0BATEIHLHOTO
COEMHEHUS TPOBOJHUKOB MIPHU PEIICHUU 3a/1a4.
3ananue 1. OTBETbTE HA BOIIPOCHI.

1. YUro Ha3pIBalOT »JJIEKTPUYECKHMM TOKOM? UTO TpUHHUMAIOT 3a HaIlpaBJICHUE
AIEKTPUUECKOr0 TOKa?

2. Yro Takoe cuia Toka? Ha3zoBuTe eMHUILY N3MEPEHUS CHIIBI TOKA.

3. Ot 4ero 3aBUCHUT BJEKTPUUYECKOE COMPOTUBIECHUE TPOBOHUKA?
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4. Cdopmynupyiite 3akor OMa 1Jis ydacTKa [emnu.

5. Kakoe coeMHeHrEe Ha3bIBAE€TCS MOCIEI0BATENbHBIM? MapAJIJIEIbHBIM?

6. Kak Haiitu o01miee COnmpoTUBIECHUE IBYX PE3UCTOPOB, COCAMHEHHBIX IMOCIEI0BATEIBHO?
napasieabHO?

MeToanyeckue yka3aHus
[Ipu pemienun 3a1a4 pEKOMEHAYETCS:

1) HadyepTUTH CXEMy M yKa3aTb HAa HEH BCE IEMEHTHI LIENU: UICTOYHUKH TOKA, PE3UCTOPBI U
JIp., YCTAaHOBUTH NPEABAPUTEIBHO, O KAaKOW IIeMU TOBOPUTCA B YCIOBUHU 3a7adM:
3aMKHYTOM HJIMM O KAKOM-JIMOO Yy4acTKe LeTH;

2) yCTaHOBWTH, KAaKHE€ 3JIEMEHTHI IIEMH BKIIOUYEHBI MOCIEA0BATEIbHO, KAKUE MapalieibHO;

3) Ha KaXJOM Yy4yacTKe LENU OMpPEJEIUTh HANpaBJICHUs TOKOB M 3alUCaTh IJIsl KaXKIOu
TOYKH Pa3BETBJICHHs (€CJIM OHHM €CTh), YPAaBHCHHS TOKOB M YPaBHEHHS, CBS3BIBAIOIINC
HaIpsKEHUs HA y4acTKax LeMu;

4) wucnonb3ys 3akoH OMa, yCTaHOBUTH CBA3b MEXKY TOKAMH, HAIIPSIKCHUSMU;

5) pemuTh MOTYYEHHYIO CUCTEMY YPAaBHEHHUI OTHOCUTEIHHO UCKOMOM BEJIMYUHBI.

IIpumepsl pemieHust 3aaa4

3amaua 1. /IBa mpoBogHuka conporusienneM Ri=2 Om, R,=3 OM coenuHeHbl mocae0BaTeNbHO.
Cuna Toxka B nenu 1 A. OnpenenuTh CONPOTUBICHUE LIEMH, HANPSIKEHUE HA KaXIOM
MIPOBOJIHUKE U TIOJTHOE HAMPSKEHUE BCETO YYACTKA LIETIH.

3amaya 2. B ocBeTUTENnbHYIO C€Thb KOMHATBI BKIIIOUEHBl JBE DJJIEKTPUUECKHUE JIAMIIbI,
conpotusiieHuss kotopbix 200 u 300 Om. Hanpsiskenue B cetu 120 B. Onpenenuts cuily Toka B
KKIOW JIaMIle, CHITy TOKa B MOJBOJALIMX MPOBOAAxX (T.e. CHIIy TOKa JI0 pa3BEeTBIICHUs), 0O1Iee
3ajmanue 2. Pemure KOIMYeCTBEHHBIC 3a0aUK:

3agava 1. Tpu pesuctropa conporuBieHusiMu Rj, Ry, Ry coeaunensl mocieaoBaTenbHO TakK, YTO
oO11ee CONMPOTUBIICHUE JAHHOTO ydacTKa IIeNMU COCTaBisieT R, a 3HaueHHWs] HAmpsDKCHHS Ha
pe3ucropax U cuiibl Toka B HUX paBHbl U, Uy, Us u 1j, I, Iz coorBerctBenHo. Onpenenure
3HAYCHUS BEJIMYMH, 0003HAUCHHBIX «?».

3agavya 2. Tpu pesucropa comnporuBieHusMu Rj, R, R3; coenuHeHsl mapaiieiabHO Tak, 4TO
oO1iee CONMPOTUBIICHUE JAHHOTO ydYacTKa IeNMU COCTaBisieT R, a 3HaueHus HamnpspKeHus Ha
pe3ucropax U cuibl Toka B HUX paBHbl U, Uy, Us u 1j, I, Iz coorBerctBenHo. Onpenenure
3HAYCHUS BEJIMYMH, 0003HAUCHHBIX «?».

3agaua 3. B ngamnoin cxeme Ry, R, u Ry —
CONPOTHUBJICHUSI  COOTBETCTBYIOIINX [ ——]
pesuctopos, a l;, bulz; Uj, Uym Uz — e B
— CWJBI TOKOB U HallpsSOKEHUS Ha R ey M
COOTBETCTBYIOIINX y4acTKax.

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

JlabopaTopHas padora Ne6 HaGroneHue neiicTBUS MATHUTHOTO MOJISI
OOGopynoBaHue: MTATUB ¢ My(PTOM U JIANKOW, UCTOYHUK MU TAHUS, IPOBOJIOYHBIA MOTOK,
JyroOOpa3HbIi MarHUT, K04, COETUHUTEIbHBIE TPOBO/A.

Xom paboThI:

1. CobGepute ycTaHOBKY, MTOKa3aHHYIO Ha pucyHKe. [lomHecs k
MMPOBOJIOYHOMY MOTKY MAar"uT, 3aMKHHUTe 1enb. OOpartute
BHUMAaHUE Ha XapaKTep MarHUTHOTO B3aUMOJICUCTBUSI MOTKA U
MarHura.

2. llomHecutre K MOTKY MAarHaT JApyruMm mnoitocoM. Kak
M3MEHUJICS XapakTep B3aUMOJCHCTBUS MOTKAa W MarHumra?
[Touemy?
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3. 3. IloBTOpHUTE OMBITHI, PACMIOIOKHUB MAaTHUT C APYTOMl CTOPOHBI MOTKA.
4. PacnosiokuTe MPOBOJIOYHBIA MOTOK MEXIY MOJOCAMM MAarHuTa Tak, Kak 3TO MOKAa3aHO Ha
pucyHKe. 3aMKHYB Ilielb, HaOmojaiiTe ABJICHUE.  3apUCyHTE  CXeMy
onbITa. CrnemaliTe BLIBOILI.

5. B pabore paccMOTpuM B3auMOCHCTBHE coineHouga ¢ MaruuTom. Kak
U3BECTHO, B  COJICHOMJAE TOJ  TOKOM BO3HHMKAET MAarHUTHOE  IIOJIE,
KOTOpoe OyAeT B3auMOJECTBOBAThH c MOCTOSTHHBIM MarHuTOM.
[IpoBeneM cepuro U3 YETBHIPEX OMBITOB C pa3IMYHbIM pacnoiokKeHUeEM
KaTylmku U Marauta. Cieayer 0xKuaaTh, 4To UX B3aUMOJEHCTBHE TaKkxke Oyner
pa3IMYHBIM (mpuTsATHBaHHE 170171 OTTAJIKUBAHUE). Brinonnenue
paboTHI:

HabGmonaemeie SIBJICHUS yI100HO IIPEJICTAaBUTh B BUJIE PUCYHKOB:

Ha pucynke yka3arh HampaBlieHHE MarHUTHBIX MOJEH KaTyIIKH (a Tak ke MOJ0ca KaTyIIKU) U
MarHura, pe3yjiabTaT B3auMOJACHCTBUS (OTTAIKUBAECTCS WU MPUTATUBACTCS):

J171st TOUHOCTH MOCTPOCHUS U300PAKEHUN UCTIONb3yHUTE I[BETHBIC PYUYKHU WIIM KapaHJalllu.
Hapucyiite kaTymky ¢ TokoM (yKa3aTh HAlpaBJICHHE TOKA B BUTKAX) U TTOKAXXUTE HAMPABICHUS
MOJIFOCOB €€ MarHUTHOTO MoJid. Kakum npaBuioM Asis onpezeneHus oJ0COB MOJIb30BAIUCH?
Jladoparopnasi padora Ne7 U3yueHue siBjIeHUsI 3JIEKTPOMATHUTHON HHAYKIHMHA

[lenb: yOeauThCs B BBIIOJIHEHUU 3aKOHA 3JIEKTPOMAarHUTHON MHAYKIIUMU U paBuia JleHa.
OO6opynoBaHue: MUUIMAMIIEPMETP, UCTOYHUK TOKA, JBE KATYIIKU C CEpACUYHUKAMH, KITIOY,
COEIMHUTENbHBIE TPOBOJIAa, MATHUTHAS CTPEJIKA, IBETHBIE KapaHIalllu.

Xox paboTshl:
1. Cobepure 3IEKTPUUECKYIO 1I€TIb, COEAUHUB KJIEMMbl MIJIJIMAMIIEPMETPA U KaTYIIKH
2. [TogroroBeTe B TeTpagu TaOnuIy JUIst
3aMMcH pE3yJIBTaTOB HaOJIOICHUI:
Ne
Cxema onbITa BeiBoa u3 onbiTa
OnbITA
|
]+
1 (Sl
.\,\c/
[t
-
2 =2
—
il
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3. CaenaiiTe ONbITHI U 3aMUIINTE CBOM HAOIIOCHUS B TaOIHILY:
OmnbIT Nel
a) BBoauTe MarHuT ceBEpHBIM IOJIFOCOM BHYTPb KaTYIIKH, HaOJI0Jas OZHOBPEMEHHO 3a
CTpenkoi Muunamnepmerpa. smensiite ckopocts Maruuta.Uro Habmogaere npu 3rom?
0) 3apucyiiTe cxemy 3TOro ompiTa B TaOJMIly, yKa3aB HalpaBJICHME TOKa B LenH (C
MOMOIIIbIO TTpaBuiIa Jlena).
OmnbIT No2
a) [ToBTOpuTe onbIT Nel, BbIIBUTasi MATHUT CEBEPHBIM MOJIFOCOM U3 KaTYILIKH.
0) 3apucyiiTe cxemy 3TOro oOIblTa B Ta0JMIly, yKa3aB HalpaBiIeHME TOKa B LenH (C
MOMOIIIbIO TTpaBuiIa Jlenna).
OnbIT Ne3
a) BBoauTe MarHuT IOKHBIM IIOJIFOCOM BHYTPh KAaTyIIKW, HaONI0nas OJHOBPEMEHHO 3a
cTpenkoi Muuinamnepmerpa. 3Mmensiite ckopocts Maruuta.Uro Habmonaere npu 3tom?
0) 3apucyiiTe cXxeMmy 3TOro OmbiTa B TaOJuIly, yKa3aB HalpaBlIeHUE TokKa B ILenu (c
HOMOIIbIO IIpaBuiIa JIeHna).
OmnbiT No4
B) [ToBTOpuTe OnBIT Ne3, BeIIBUrasi MArHUT FOXKHBIM IIOJIOCOM U3 KaTYLIKU.
r) 3apucyiiTe cxemy 3TOro oOmelTa B TaOJHMIly, yKa3aB HalpaBlIeHME TOKa B Lenu (cC
MOMOIIIbIO TTpaBuiIa Jlena).
4. Cnenaiite BBIBOJ O MpoJieaHHOM paboTe.
5. JlaiiTe OTBET Ha BONPOC: B KATYIIKYy BABUIAOT MarHUT OJUH pa3 ObICTpo, ApYyroul pas

MCIOJICHHO. OI[I/IHaKOBHﬁ JIA 3apia] IEPCHOCUTCA IIPU 5TOM 110 KaTYH_IKe?

IIpakTyeckas padora Ne9 Pemenune 3ana4 nmo reme «MaraurHoe moJie.
DJIeKTPOMATHUTHASI MHAYKIUSDY

Llenb paboThI: yrilyOUTh W 3aKPEMUTh MOHSATUS O MAarHUTHOW MHIYKIMH, cuiie AMIeEpa, yMeTh
MPUMEHATh 3aKOHBl MAarHUTHOTO B3aWMOJICHCTBUS TapaJJICbHBIX TOKOB M AMIiepa Mpu
pelIeHnu 3a1a4.
3amanue 1. OTBETHTE HA BOMPOCHI:
1. Yro Takoe MarHUTHOE IoJye?
2. KaxuMu BeIMYMHAMH OIKCHIBACTCS MAarHUTHOE 110J1e?
3. Yrto Ha3bIBAETCS TMHUEW MarHUTHON MHAYKIIH?
4. Kakas cuia Ha3bIBaeTcs cuiiod Amnepa? Uemy oHa paBHa?
5. Ilo xakoMy mpaBUITy HAXOAAT HaMpaBlIeHUE CUIIbl Ammiepa?
Meroanyeckue ykasaHus
[Tpu pemienuu 3aga4 HEOOXOIUMO:

1) cnemath cxeMaTWYeCKH 4epTEX, yKa3aB Ha HEM JIMHUM WHIYKIIMA MarHUTHOTO TIOJIS.

YacTo NTUHUU HHIYKIIMH H300paXKAIOT B IJIOCKOCTH UYEPTEkKa, B HEKOTOPBIX CIydasx
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yI00HO X U300paKaTh MEPICHIUKYISIPHO TUIOCKOCTH YepTexka («X» - OT HaOIroaaTes,
«*» - K HAOJIIOAaTelo);

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

3) ucnonb3ys TMpaBWIO JIEBOW PYKHM, ONPENCIUTh HalpaBleHHe Cuibl Awmmepa,
JEHCTBYIONIMX HAa KaXKIbIA 3JIEMEHT KOHTYpa, U U300pa3uTh UX HA YEPTEIKE;

4) 3anmcath GOPMYIBI A CHJI AMIIEpa WA BPAIIAIONIET0 MOMEHTA, CO3aBaeMOr0 dTHMH
CHUJIaMU ¥ HAWTHU U3 HUX UCKOMYIO BEJTUYHHY;

5) ecnu B 3ajade paccMaTPUBAETCS PABHOBECHE MPOBOJHUKA, TO KPOME CHIBbI AMIiepa,
HY)XHO yKa3aTh BCE OCTAJIbHBIC CUJIBI, ICHCTBYIONINE HA TPOBOIHUK, M 3aITHCATh YCIOBHS
€ro pPaBHOBECHS WJIM OCHOBHOE YpaBHEHHUE AMHAMUKH W, CIIPOCIUPOBAB BEKTOPHBIC
BEJIMYMHBI HA OCH X U Y, HAUTH HCKOMYIO BEITMYHHY.

3anaua 1. [IpoBoaHuK JuMHOM 2 M B pOpME KBapaTa pacroyiokeH B MArHUTHOM IIOJIE C
uHaykiuen 2 Tn. OnpeaenuTs MOMEHT CHJI, ICUCTBYIOUIMX Ha MPOBOJIHUK, €CIIU IO HEMY TEYET
TOK 4 A, a CUJIOBbIC JINHUU MarHUTHOTO TOJIS NMapajieIbHbI TNIOCKOCTH

3amaua 2. [IpoBoguuk mmmHON 20 CM M Maccoil 5 T MOJABEIICH TOPU30HTAIBHO Ha JIBYX HUTIX B
OJIHOPOJHOM MarHuTHOM mnoiie. (HampaBienue BekTopa MarHMTHOW HMHIYKUMU TPUBEICHO Ha
pucynke.) Kakoit BeTMUYUHBI TOK Ha/I0 MPOMYCTUTH 11O IPOBOJAHUKY, YTOOBI HUTU Pa30pPBaJIKCh,
3anaua 3. Ha npoBoanuk mymmHou 50 cM, HaXOASIIUNECS B OJJHOPOJHOM MarHUTHOM TIOJIE C
marHutHoro unaykmnuen 0, 1 T, geitctByer cuina 0,05 H. Beruncnure yron mexay
HaIpaBJICHUEM CHUJIbI TOKA U BEKTOPOM MarHMTHOW MHYKIIMHU, €CJIM CUJIa TOKa paBHa 2 A.
3amanue 2. Pemnre Koan4yeCTBEHHBIE 3a0aUH.

3amaua 1. [lo mpsamoyronsHO# pamke Teuer Tok I Jlnmuuna pamku L, mmpuna d. Pamka
MoMelleHa B MarHuTHOE MoJie ¢ uHaykiueil B. Ha pamky neiicTByeT Bpaiaroommii MOMEHT Hapbl
cun M. Ompeznenurte 3HaYCHUS BEJIMYUH, 0003HAYCHHBIX «7.

3amaua 2. I} mw I, - cwia Toka B JByX NapajieIbHBIX MPOBOJAHHKAX, PACCTOSHUE MEXIY

koropsiMu R. L — nnuHa npoBonHHKOB, By n B, - MarauTHas MHIYKUMsS MarHUTHBIX IIOJIEH
Ha pacCTOSHUU R or coorBerctByromux npoBoiHMKOB, F  — cuia B3aumonencTBus
HIPOBOJHUKOB, (4 = 1). Onpenenure 3HaUCHUE BEIUYMHBI, 0003HAUCHHOH «?».

3amava 3. Cuia Toka B TOPH3OHTAJIBHO PACIIOIIOKEHHOM IPOBOJHUKE UIMHOW L m maccoit m
paBHa . Ecin momecTuTh NPOBOAHMK B MAarHUTHOE IOJIE, TO MpPH HEKOTOPOM HaIlpaBICHUU
BEKTOpa MarHUTHON MHIYKLUH, B ClIydae KOTJa MHAYKIMS MarHUTHOTO IOJIsi COCTaBUT B, cuna
TsOkecTH OyzaeT ypaBHOBelleHa cwiod Awmmepa. OmnpenenuTe 3HAYeHHE  BEJIMYUHBL,
o0o3HaueHHON «?». CremaiTe uepTéx K 3ajauye, YKaKUTE Ha YEepTeKe HalpaBleHUE TOKAa U
HaIpaBJIEHUE BEKTOpa MarHUTHOM MHIYKIIMH, COOTBETCTBYIOIINE YCIOBHUIO 33JJa4H.

3anaga 4. [IpoBognuk jumHON L, mo xoropomy Teuer Tok | momelieH B MarHUTHOE IOJIE C
naaykuuern B. Ilox peictBuem cunbl Amnepa Fp OH mepememiaercss Ha paccTosHue X, NpU
sToM Tone coBepiaet padoty A. (I L B) Onpenenute 3HaueHHEe BETHUNHBI, 0003HAYEHHON «7».
3amaua 5. [lpoBoanuk mouHoM L w Maccoii m, Mo KOTOpOMy TedeT TOK | TmomenieH B
MarHuTHoe mnoisie ¢ uHaykuued B. IIpoBoaHuK mojBemieH Ha HEBECOMBIX HUTAX. HarskeHue
HUTEH paBHO HyI0. ONpenenuTe 3HaueHue BEIIMYUHBI, 0003HAUEHHOM «?».

IIpakTnueckas padora Nel0 Pemenne 3axau no reme «Mexanudeckue KoJieOaHusl.
Ynpyrue BoJIHbI»

[lens paboThl: NpUMEHUTH (GOPMYIbI S HAXOXKACHUS XapaKTEPUCTHUK TapMOHMYECKUX
MEXaHUYECKUX  KoyieOaHWH, OOBACHATH  KauyeCTBEHHBbIC  3a/aud, OCHOBBIBasCh  Ha
3aKOHOMEPHOCTSIX BOJIHOBBIX U KOJIEOATEIbHBIX IBUKEHUH.
Meronnyeckue ykazaHus
[TpuBeném o0 aNTOPUTM pElIeHUs pacuETHON 3a1aul M0 (PU3UKE.

1. TIpouuraiiTe TeKCT PU3NUECKON pacUETHON 3a7auu.
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2. 3anummTe KpaTKo YCIOBUE U TPeOOBAaHUE 3a/1a4H C MOMOIIBIO OOIIETIPUHSATHIX YCIOBHBIX

0003HauEHU.

[TpoBepuTh Bee 1 (pU3NUYECKHUE BEIMYUHBI IPUBEICHBI B CUCTEMY €TUHHII.

4. BBINOJIHUTH YETKUH, MOHSATHBIA PUCYHOK, HE 3arPOMOK/asi €ro JUIIHUMHU, HE
NPUHIUIHAIBHBIME JETATSIMU; €CJIU 337a4a MOKET ObITh penieHa 6e3 pucyHKa, ero
JIeNaTh He cleAyeT (B LesX SKOHOMHUH BPEMEHH).

5. CocraBbre puzmdeckne GopMyIbl, YypaBHEHHUS B COOTBETCTBHH C COJIEPKaHUEM
pacu€THOM 3a/1auu U € TpeOOBaHUSIM.

6. CocraBbTe pallMOHAIbHBIN IUIAH PELLICHUS 3a7aun

[Tponymaiite, kakue AOMOJHUTENbHBIE TaHHBIE MOXKHO M3BJIEUb U3 (HOpMYII, ypaBHEHUIN

JUTSL pealii3anuy TpeOoBaHMH 3a1a4u.

8. IIpousBenute Bce HEOOXOAMMBIC B IAHHOM 3a/1ayue ICUCTBUS C 3aJaHHON MaTeMaTHICCKON
TOYHOCTBIO.
9. 3anummuTe NOJy4YEHHBIN OTBET.

[Tpumep pemenus 3aaaun: Berancaure Maccy rpy3a HOJABELIEHHOIO Ha MPYKUHE KECTKOCTBIO

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

Pemute cnenyronye 3a1auu caMOCTOSITENBHO.

1 BapuaHr.

1. Paccuuraiite neprnos koneOaHUM UIJIbl, €CJIM Bajl 3JEKTPUUECKOM IBEHHON MallIMHBI
Bpamiaercs ¢ yactotoi 920 06./MuH. 3a oguH 000POT Bajia Mrja COBEpPIIACT OJHO
BBIHYX/ICHHOE KOJIeOaHHUE.

2.Wrna mBeitHOM MalllMHKU COBEPILAET rapMOHUYECKUe Konebanus 1o 3akony X= 20
sin it . OnpeaenuTe aMIuTUTYyTy, IEPHO] KOJICOAHHSI U 4acTOTY.

3.BeruncnuTe yacToTy CBOOOIHBIX KOJeOaHUil Tena Ha Py XKUHe, eciu Teno Maccor 200
T. COBEpIIAET KoJeOaHMsI Ha IPYKUHE , )KECTKOCTh KOTOpoii 2 kKH/M.

4.Bpruucnure AUHY YIBTPa3BYKOBOTO '€HEPATOPa B ATFOMUHUH, €CIIH YacTOTa
yabTpasByka pasra 3 M 'y, a ckopocts B amomusmn 5,1 10° m/c

[TpuBeném o0l aNTOPUTM pEIIeHUs KaYeCTBEHHON 3a1a4u 10 (PHu3uKe

1) IlpounTaiiTe TEKCT PU3MUECKON 3a7auu.

2) Ilpoananu3upyii yclioBUE 3aa4H.

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

4) 3anumuM OCHOBHBIE TEOPETUYECKHUE IOJIOXKEHMs, HEOOXOIUMBbIE NIl pelIeHHs 3a/auyu
(kayecTBEHHAas CTOPOHA 3a/1a4u).

5) Ilpoananu3upyii u caenail CpaBHEHUS XapaKTEPUCTHK SIBJICHUM.

6) Crnenali BBIBOJI.

[Tpumep pemenus 3agaun: OOBsICHUTE, KTO B IOJIETE MAIIET KPbUIbSIMH Yallle: Myxa Ui KoMap?

AHanu3 ycnosus. KauecTBeHHast CTOpoHa 3a7auu — BO BpeMsl IBUKEHHUSI HACEKOMBbIE

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

BBIIIIE€ YaCTOTa KOJI€OAHUM, TEM BBIIIE 3BYK. 3HAUUT, KOMap Yallle MalieT KPbUIbIMU.

Pemmre cnenyromue 3a1aum caMOCTOATEIBHO.
1 BapuanT.
5.00mbscHHUTE, TOYEMY ITPU IPOBEAECHUH BIAXKHBIM MAJIBLEM 110 CTEKITY MOIY4aeTcsl 3BYK.
6.00bsICHUTE HA KaKyI0 BEJIMUMHY - YaCTOTY WJIM JUIMHY BOJIHBI pearupyeT 4eIoBeuecKoe
yXo.

IIpakTuyeckasi padora Nell Pemrenne 3a1a4 no reMe «JIeKTPOMArHUTHBIE KOJI€OAHMUS»
Llenb paboOTHI: 3aKpeNUTh YMEHUE pelIaTh 337a4l Ha BBIYUCICHHE WHAYKTUBHOI'O, EMKOCTHOTO
COTIPOTUBIICHUH, IEHCTBYIOIIETO 3HAUYEHUS CHIIbI TOKA U €r0 aMILTUTYTHOTO 3HAUEHUSI.

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

(98]
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W3 kakuX 371€MEHTOB COCTOHT KOJeOaTeNbHBIN KOHTYp?
OT 4ero 3aBUCHUT MEPUOJ] IIEKTPOMArHUTHBIX KOJIeOaHmit?
Uemy paBHO EMKOCTHOE COIIPOTHBIIEHUE?
Yemy paBHO UHAYKTUBHOE CONPOTUBIIECHUE?
MeTtoan4yeckue yka3aHus
Pemenue 3a1au 00 AIeKTPOMArHUTHBIX KOJEOAHUAX B KOJeOATeIbHOM KOHTYPE CBSA3aHO C
HaXOoXJIeHneM nepuoaa (Wi coOCTBEHHOW 4YacTOThI) KOJEOAHUN KOHTYpa C HCIOJIh30BAHUEM
dopmynel Tomcona. Ilpu pemennn HEKOTOPBIX 3a7ady HMCIOJNb3YIOTCS 3aKOHBI COXPAHEHUS U
MIpEBpAIlCHHS YPHEPTUU B KOJIEOATEIIbHOM KOHTYpE.
1) 3amucaTh 3ajaHHOE ypaBHEHHUE U YpaBHEHUE TaPMOHMUYECKUX KoJIeOaHUii B 001IEM BHUJIE;
2) CONOCTAaBHB 3T YPAaBHEHUS, ONPEACIUTh BEIMYWHBI, XapaKTePU3YIOIIHE KojeOaHus
(aMIIUTYy, 4acToTy, nepuoa, (asy) u Ipyrue BEJIUYMHBI B COOTBETCTBUU C YCIOBHUEM
3a/1a4u;
3) B HEKOTOpPBIX 3aJlayax, HA0O0OpOT, MO H3BECTHBIM BEIMYMHAM, XapaKTEPU3YIOLUIUM
KOJIeOATEIbHYIO CUCTEMY, CIISAYeT 3aMucaTh YpaBHEHHE FrapMOHUYECKIX KOJIeOaHHH.
IIpu pemennn 3amau no teme «llepemMeHHBII TOK» cleqyeT NOMHHTb, YTO 3TO
BBIHYXKJICHHBIC JJIEKTPUYECKHE KOJICOaHUs, HEOOXOUMO YYHTHIBATh OTIWYHE JCHCTBYIOIICTO
3HAYEHUS CUJIbI TOKA (HAMPSKEHUSI) OT aMIUTUTYAHOTO.
IIpumepsl pelienusi 3agay
3anmayva 1. 3apsia Ha IUIaCTUHAX KOHJIEHCATOPa KoJebaTeaIbHOr0 KOHTYypa U3MEHSIETCS C TEYCHHEM
BpeMeHU t B COOTBEeTCTBUM C ypaBHeHMeM = 50cos100mt. Haiitu mepuon u 4acToTy
KoieOaHUH B KOHTYpE, IUKIUYECKYI0 YacTOTy, aMIUIUTYIy KOJICOAHWH 3apsia W aMIUIUTYyIy
Koe0aHui CHUIIbI TOKa. 3amucaTh ypaBHEHHE 1= i(t), BbIpa)karoliee 3aBUCUMOCTb CHIIBI TOKA OT
BpPEMEHU.
3amava 2. MHIyKTUBHOCTH U €MKOCTH KOJIEOATENLHOTO KOHTYpa COOTBETCTBEHHO paBHbI 70 I'H
u 70 Mmx®. Onpenenuts nepuos KoineOaHuil B KOHTYpE.
3amaya 3. KakoBO MHAYKTUBHOE CONPOTHUBIIEHUE MPOBOJHMKA ¢ MHIYKTHUBHOCTHIO 0,05 I'H B
LIETIH IEPEMEHHOI0 ToKa ¢ yacTtoTou 50 I'11?
3amaua 4. KonugeHncarop BKIIOYEH B IEMb MEPEMEHHOTO TOKA CTAaHJAPTHOW YaCTOTHI.
Hanpspokenue B cetn 220 B. Cuna Toka B nenu 3toro konjeHcaropa 2,5 A. KakoBa €MKOCTh
KOHJIeHcaTopa?
3ananue 2. PemmTe KOIMYECTBEHHBIE 3a/1a4H.
3amaua 1. KonebarenbHbIii KOHTYpP COCTOMT M3 KaTYIIKW MHAYKTUBHOCTRIO L W KOHIeHcaTopa
emkocteio C. Ilepuon xonebGanuii B koHType paBeH T, uactoTa xonebanuit v. MakcumalnbHbIe
3HAYCHHS CUJIBI TOKA B 1IN, HANIPSDKCHUS U 3aps/ia Ha KOHJICHCATOPE paBHBI COOTBETCTBEHHO
Ih, Un U qm . MakcumanbHble 3HAUEHUS! SHEPTUU SJIEKTPUYECKOT0 U MAarHUTHOTO TOJI PaBHbI
Wem 1 Wpp. Onpesienure 3Ha4eHHS BETMYUHBI, 0003HAUYEHHOH «7».
3amaya 2. YpaBHEHHE 3aBHUCHUMOCTH 3apsijia Ha OOKJIaJKaXx KOHAEHcaTopa Koye0aTelbHOTo
KOHTYpa OT BPEMEHU UMEET BUI: = (mCOS(Mot); TI€ - 3aps] B MOMEHT BPEMEHH t, (m -
MaKCUMaJbHBIA 3apsii, ¢ - IUKIMYEcKas 4acToTa kKojeOaHui. MakcumanbpHas cuiia TOKa B
uenu I, mepuon konebanuit T, 3aBUCUMOCTH CHJIBI TOKA B KOHTYPE OT BPEMEHH OMHUCHIBACTCS
ypaBHeHueM I(t). Onpenenure 3Ha4eHUs BETUYHH, 0003HAYEHHBIX «?».
3amaua 3. Ha pe3uctop conmpoTtuBieHreM R mogaHo nmepeMeHHOe HaIpsHKEHUEe, U3MEHSIOIIeecs ¢
TeyeHueM BpeMeHu mno 3akoHy U=U(t). Onpenenure AeMCTBYIONINE 3HAYEHUS HAINPSOKEHUS U
CHJIBI TOKA, a TAaK)Ke 3HAUCHUE MTHOBEHHON MOIIIHOCTH B MOMEHT BPEMEHH t.
3amaya 4. KonebarenbHBI KOHTYp COCTOUT M3 KOHAEHcaropa eMKocThio C U KaTyIIKH
WHIYKTUBHOCTHIO L. , 4acToTa mepeMeHHOro TOKa B IIEMH (0. AKTUBHOE CONIPOTHBIICHHUE B I[EMH
R , unnyktuBHoe X;, émkoctHOoe Xc, mojHOe Z. MakcumanbHOE 3HAUYEHUE CHIIBI TOKa I,
HanpsokeHnss Uy, pe3oHaHCHas dactota o, OmpenenuTe 3HaYEHUs BEJIMYUH, 0003HAYEHHBIX
«M».

A
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IpakTuyeckasi padora Nel2 Pemenue 3aga4 no reme «J1eKTPOMATHUTHBIE BOJIHBD»
[lenp paGoThHI: 3aKpenuTh YMEHHE NpPUMEHATH (Gopmysiasl ToOMCOHa M JAJUHBI BOJHBI TNPHU
peLIeHnH 3aja4.
3aganue 1. OTBEThTE Ha BOPOCHI.
1. Yro mpencraBinsieT co00i NMEKTPOMArHuTHOE 1mosie?
2. Yro Takoe 3JIeKTpOMarHuTHas BoJHa?
3. YeMy paBHa JJIMHA JIEKTPOMATHUTHON BOJIHBI?
4. Yemy paBHA CKOPOCTb paCHpOCTPAHEHUS dJIEKTPOMAarHUTHON BOJIHBI?
IIpumepsI penieHus 3aaa4
3amaya 1. OmpenenuTe YacToTy W JAJUHY BOJHBI pajuolepelaTyvKa, €ClIH IEpHOJ €ro
AIIEKTPUIECKUX KOoJeOaHU paBeH 10%¢c.
3amaya 2. Onpenenuth 3IEKTPOEMKOCTh KOHJIEHCATOpa, BKJIIOYEHHOTO B KoJjeOaTelnbHbII
KOHTYp, MHIYKTHBHOCTH KoTOoporo 1,5 MI'H, ecnmu OH HM3Iy4aeT 3JIEeKTPOMArHUTHBIE BOJHBI
mnHoi 500 m.
3amaga 3. Cuia TOKa B OTKPBITOM KOJIEOATEIbHOM KOHTYpPE H3MEHSIETCS B 3aBUCUMOCTU OT
BpeMeHH 110 3aKkoHy: i=0,1cos 6 - 10°7t. HaiiTu AIuHy M3IydaeMoii BOIHBL
3ananue 2. Pemurte KOMMYECTBEHHBIE 3a/a4H.
3amaua 1. B upeanbHOM KoeOaTENIbHOM KOHTYpE MPOMCXOAAT CBOOOJHBIE 3JIEKTPUUYECKUE
KoneOaHusi C aMIUIUTYAOW cuibl Toka Iy, 3apsnaa qy, HampsbkeHus Ha KonaeHncartope U,. B
paccMaTpuBaeMbli MOMEHT BpPEMEHHM CHJIa TOKa B KOHType I, 3apsa KoHIeHcaropa (,
HanpspbkeHue Ha konaeHcatope U. PaccunrtaiiTe 3HaueHHs BETUYUH, 0003HAYEHHBIX «?».
3amaya 2. KonebarenbHbIi KOHTYp COCTOUT M3 KOHAEHcaropa eMKocThio C M KarylKu
uHAYKTUBHOCTRIO L. Yactora konebanuii v, mepuon T, IiauHA H3ITy4aeMoil BOJNHBI A
Onpenenute 3HAYCHUS BEIIMYUHBI, 0003HAYCHHOH «7».
3amaya 3. J[ns HACTpOWKM METEKTOPHOTO paJMONpUEMHHKA Ha OMpEeAeNEHHYI0 BOJHY, Kak
NPaBUJIO, HW3MEHSIOT EMKOCTh KOHJICHCATOpa B KOJeOaTeIbHOM KOHTYpE, IOBOpauMBast
IUTACTHHBI KOHJEHCATOpa OTHOCUTENBHO ApYT Apyra. Ilpu mpuéme paguoBOIHBI ATMHON BOJHBI
A €MKOCTh KOHJEHCATOpa B KOHType coctaBisier C, MHAYKTHBHOCTh KaTymku L. Ompenenure
3HAaYEHHUE BEIMYMHBI, 0003HAUEHHOM «?).
3amaua 4. PaamocurHan, MyIIeHHBIH Ha pacCTOSHUE S| BEpHYJCA uepe3 Bpems tj, a
paxuocurHaj MyLUIeHHbIH Ha pacCTOsHUE S; BepHYIcs uepe3 BpeMs tp. OnpenenuTe 3HaueHUe
BEJIMYMHBI, 0003HAYECHHOHN «?».
JlaboparopHasi pa6ota Ne§ U3mepeHne JJINHBI CBETOBOM BOJIHBI

Llenb: 3KCIIEPUMEHTAIFHO M3MEPUTHh JIMHY CBETOBOM BOJIHBI UII KPAacHOTO M (PHOJIETOBOTO
y4acTKa CIEeKTpa.
O6GopynoBanue: mudpakiuronHas pemetka ¢ nepuogom 0,01 MM, mTaTuB, JNHHEHKa C
JiepKaTeneM JUIs pelIeTKH W YEepHbIM 3KPaHOM CO IIENBI0 TOCPEAMHE, KOTOPBI MOXeT
nepeMenaTbCs B0 TMHEWKH, UICTOYHUK CBETA.
XoJ paboTh:
1. Cobepute OSKCIEPHUMEHTAIbHYIO YCTaHOBKY. PaccMmarpuBasi mmienb B JKpaHe CKBO3b

TUGPAKIIMOHHYIO PELIETKY, HaOmonaiTe AUPPaKIMOHHBIE CIIEKTPBI. Y CTAHOBUTE PEIIETKY

B JIepIKaTelie TaK, YTOObI IMOJIOCH CIIEKTPa PACIoNaraluch MapajiebHO MIKaJle SKpaHa.

Maxkcumym caera
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Puc. 17
2. CpnenaiiTe OombIT 1 HEOOXOIUMbBIC U3MEPCHHUS:
a) H3mepbTe paccTosiHUE @ - PACCTOSHHUE OT PEIIETKH 10 HKpaHa.
06) Usmepbte paccrossHre b 10 (HUOIETOBOrO Kpas CIEKTpa CIpaBa WM ClIeBa OT IIEHTpa
IEJIA B 9KpaHE.
3. Cpenaiite pacu€Thl:
a) BBIYUCIIUTE JJIMHBI BOJTH (DHOJIETOBOTO M KPACHOTO cBeTa o 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 IMOJICUCHHEBIC PE3YIbTAaThl C TaOJIMYHBIMU JaHHBIMHW JIA JOJIWMH BOJH
(I)I/IOJICTOBOI‘O " KpaCHOI'O CBCTA.
4. PGSYJ'IBT&TBI I/I3MepeHI/II‘/‘I U BBIYMCJICHUM 3alUIINTE B Ta6J'II/II_[y1

nanl;:::mﬂ d,m K a,m b, m A,M
3

DuoaeTOBEIN 10 1

KpacHslii 10 1

5. CpemnaiiTe BBIBOJ O IIPOJIEIaHHON padoTe.

6. JlaiiTe oTBET Ha BOIIPOC: YEM OTJINYAETCS JU(PPAKIIUOHHBIN CIIEKTP OT JUCIIEPCUOHHOI0?
IIpakTnyeckas padora Nel3 Pemenne 3anau no treme «IIpupona ceera. BosinoBble

CBOIICTBA CBEeTa»

3amanne. Pemure 3amaun.

1 Paznoxenue 6e70r0 CBeTa B CIIEKTP MPH MPOXOKIACHUH Yepe3 Ipru3My 00yCIOBIECHO

A npenomiieHueM cBeta b orpakeHueM ceera B momsipusanueit csera

2 3enénas TpaBa 001a1a€T CIIOCOOHOCTHIO

A moriomars Jiyuu 3e1€Horo 1sera b oTpaxats yuu 3e1€HOro nsera B oTpaxars myun Bcex

IIBETOB

3 HanoxeHue KOrepeHTHBIX BOJIH Ha3bIBAIOT

A mucnepcueit b unrepdepenumein B nudpaxuueit

4 B ciyvae KakuxX BOJH HEBO3MOXHA HHTephepeHIus?

A cBeroBbix b 3BykoBbIX B anextpomarautHbeix I cpenu orBetoB ABB Het mpaBmiibHOTO

5 IosiBnenue pagyru Ha HeOe 0OBsCHIETCS

A untepdepennueii ceera b nudpakuueii ceeta B paznuuHo npenoMisieMOCThIO JTydeit

pa3HOro LBETA

6 SIBeHne NospU3aIMH CBOMCTBEHHO

A mo0bIM BosTHaM b ToIbKO monepeyHbIM BOTHaM B TOJIbKO MPOI0IbHBIM BOJIHAM

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

A untepdepenuueit ceera b qudpakuueit ceera B nucnepcueii cBeta

8 benbie mpeaMeThl 001a1aI0T CIOCOOHOCTHIO

A moriouars JIyuu BcexX UBETOB b oTpaxaTh Jlyun Bcex LIBETOB B mpomyckars qy4u TOro Win

MHOTO 1IBEeTa

9 Orubanue BoTHAMU MPENSATCTBUNA, CPABHUMBIX IO pa3MepaM C JUTMHOM BOJIHBI, HA3bIBAIOT

A untepdepenueit b qudpaxnueit B nonspuzanueit

10 MuTepdepeninio cBeTa OT ABYX JaMIl HaKJIMBAaHUS HA0JII0/1aTh HENb3s, TaK KaK CBETOBBIE

BOJIHBI, U3JIy4aeMble MU
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A Henonspu3oBaHbl b HekorepeHTHbl B cimikoMm mMaiioil MHTEHCUBHOCTH

11 [IBeTHast OKpacKa pa3IMYHBIX TOHKUX IJIEHOK OOBICHICTCS

A Tonbko audpaxmmeii ceeta b Tonbko uHTEpdepenuueii ceera B nuntepdepeniueii u
nudpakimeit ceera

10ann

12 Tlongpusanueit cBeTa Ha3bIBAIOT MPOLECC

A M3MeHeHue HalpaBieHUs cBeTa b M3MeHeHNe HHTEHCUBHOCTH CBETa

B opuenTanum konebanuii BEKTOpa HaMpsHKEHHOCTH CBETOBOM BOJIHBI B OIpeIeIEHHOM
HaIpaBJICHUU

13 3amaua

Cgert ¢ yHoi BostHbl S00HM nafaet Ha AU(PaKIMOHHYIO PEeIETKY ¢ mepuoaoM 2MkM. Haiitu
HauOOJIBIINN TOPSAJOK MAKCUMYMa.

14 3anaua

JnmuHa BoJIHBI XKENTHIX JIydel B Bakyyme paBHa 580uM. KakoBa ajiHa BOJHBI 3THX JIy4el B
BOJIE, €CJIM MTOKa3aTelb MPEeIOMIICHUs BOJIbI paBeH n=1,33?

15 3amaua

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

16 3agaua

VY nudpakuroHHON PeéTKH MaKCUMYM BTOPOTO MOPSAIKA s CBeTa ¢ JUIMHOM BoJIHBI 400HM
HaOII01aeTCs Mo yriioM, Uit kotoporo  Sing=0,04. Haiitu nepuoy 3Toit pemérku. d=?

17 3agaua
KaxkoBa mupuHa Bcero cekrpa BTOpOro nopsijka , IoJIy4eHHOM Ha dKpaHe, OTCTOALIEM Ha 2M
OT MU paKIMOHHON PEmETKH, HAa KOTopoit HaHeceHbl SO0 mTpuxoB Ha 1MM? JIJIMHBI BOJIH CBETA
ot 0,4MkM 110 0,8MKM.
18 3agaua
KakoBa yiHa cBETOBBIX BOJIH B BaKyyMe, €CJIM B CTEKJIE JUIMHA BOJIH 680HM, a moka3aTenb
MpeoMIIeHUs CTeKJa paBeH n=1,5?
19 3anaua
UYro Oyner HaOMIOATHCS —yCHIIEHUE WM OCNIa0lIeHUE CBETa — B TOUKE CXOXKICHUS ABYX
CBETOBBIX BOJIH C JJIMHOW BOTHBI 600HM, €CJIi pa3HOCTh X0/1a BOJH cOoCTaBsieT 1,5Mkm ?
20 3amauya
CKOJIBKO IITPUXOB Ha 1MM cOAepKUT nudpakiroHHas peméTka , €Clii Ha 3KpaHe, OTCTOSIEM
OT PEIIETKH Ha 1M, paccTOsTHUE MEXAY CIIEKTPAMHU IIEPBOTO MOPsiiKa paBHO 7,6CM, a JUIMHA
CBETOBBIX BOJH paBHa 0,38MKkM?
IIpakTuyeckas pabora Nel4 Pemenne 3a1a4 1o reme «JieMeHTbI KBAHTOBOW (QU3HKW»
Llenp paboTHI: 3aKpenUTh YMEHHME NPUMEHSTH (OpMyiTy KpacHOW TpaHuibl (ortorddexta U
ypaBHEHHE DWHIITEHA TP pEIIeHUH 3a]1a4.
MeToauueckue yKazaHus
[Tpu pemennu 3a1a4 HEOOXOIUMO:
1) NOMHMTB O B3aMMOCBSI3M MEX/1y BOJTHOBBIMU M KBAHTOBBIMHU XapaKTEPUCTUKAMH YacCTUI;
2) 3HaTh, UTO B3aUMOJIEHCTBUE (DOTOHOB C BEIIECTBOM MOJUYMHSETCS 3aKOHAM COXPaHEHUs
DHEPrUM U UMITyJIbCa. Y paBHEHNE DUHINTENHHA SBJISETCS CIEACTBUEM 3aKOHA COXPAHEHMUS
SHEpPTUHu.

IIpumeps! pelieHus 3agay
3amaua 1. OmpenenuTe KPacHOBOJHOBYIO TrpaHuIily Qororddexra mis Hatpus, ecau pabota
BBIX0/JIa 3JIEKTpOHA U3 porokarona A=2,3 3B.
3amaua 2. PaboTa BeIXOAa JIEKTPOHOB U3 TUIACTHHBI Agx=0,3 5B. Omnpenenuts, mpon3ouaeT au
BHENIHIH PoTOIPDEKT, eCITH Ha IIACTHHY MafaeT CBeT ¢ yactoToi vi=8-10" I'i, v,=3-10"° ',
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Bagaua 3. Ilpu obmydenmu (orosmeMenta cBeToM ¢ wactoroit 1,6:10"° T ¢ororox
mpeKparniaeTcs npu 3anepxkuBaromemM HampsbkeHun U=4,1 B. Onpegenuts A- paboTy BBIXOaa
AIIEKTPOHA C TOBEPXHOCTH (OTOKATO/A, A- KpacHYyIo rpaHuily porodrddexra.

3aganue 2. Pemure KoJmuecTBeHHBIE 32291,

3amava 1. JlnmuHa BOJNIHBI CBeTa A, dYactoTa Vv, mMacca ¢poToHa my, uMiyiabc Py, sHeprus Er.
Onpenenure 3HaYCHUE BEIMYNH, 0003HAYCHHBIX «?).

3anaua 2. PaboTa BpIX0/a 3JIEKTPOHOB C IOBEPXHOCTH MeTa/la paBHa Aj,. Metamun obiyyaercs
CBETOM C JJIMHOM BOJNHBI A U 4acToTOoil V. CKOPOCTh 3JIEKTPOHOB BBIOUTHIX C MOBEPXHOCTH
metaina Y. Kpacnas rpanuna A Onpenenute 3Hau€HUE BEIMYMH, 0003HAYCHHBIX «?).

3amaya 3. 3amepkuBaroIas pa3HOCTh MOTEHIMAIOB B ombiTe 1Mo ¢oroddpdexty paBna Us,.
Ckopoctb oroanekrpoHoB I, sHeprus - E. Ompenenure 3HaUYCHUE BEIUYUH, 0003HAYCHHBIX
«?».

3anava 4. PaboTa BbIX0J1a 3JIEKTPOHOB C MOBEPXHOCTH METaia Aj, 3a/epKUBaollas pa3HOCTh
noreHimanoB U, dacToTa Mmajaromiero ceera v, macca GoTtoHoB my Omnpenenure 3HaUCHHE
BEJIMYMH, 0003HAYEHHBIX «?».

3anaua 5. IIpyu TOpMOKEHUH AIIEKTPOHOB, MPOXOISIINX Pa3HOCTh MoTeHnuanoB U_oOpasyercs
PEHTTEHOBCKOE M3yYeHHE C YaCTOTON V, U AJIMHON BOJHBI A. OmnpenenuTe 3HaYeHHUE BETUYHH,
0003HaYEHHBIX «7».
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2.2 Marepuainsl 1151 IPOMEKYTOYHOM aTTeCTallu

2.2.1 ®opma OpOMEXKYTOYHOM aTTEeCTAlMM YKa3bIBaeTCs B COOTBETCTBUU C YII KOHKpeTHOMU
MITCC3. ®opmy npoBeaenus audepeHIMPOBAHHOTO 3a4eTa, IK3aMeHa MPEToaaBaTeNn
ONpEACNAI0T CaMOCTOSITEIbHO B cooTBeTcTBUU C [lojoxkenuem o ¢opmax,
NEPUOAUYHOCTH U MOPAJIKE TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOU
arrecranuu no nporpammam CII10.

2.2.2  KOC mpoMexXyTOYHOM aTTecTauu 2 ceMecTpa B opMe 3K3aMeH BKIIOUYAIOT:

2.2.2.1. IlepedyeHn BONPOCOB:

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

VYckopenue. [IpsimonrHeliHOe PaBHOYCKOPEHHOE JBUKCHHUE.

IlepBriii 3akoH Hprorona. MuepumanbHble cucteMbl orcuéra. Cwia. BTtopoii 3akoH

Hprorona. Tpertnii 3akon HeroToHa.

Nmmnynsc Tena. 3aKOH COXpaHEHUsT UMITYJIbCa.

Cuiibl TpeHHs cKoJibkeHus. Cuia ynpyroctu. 3akoH ['yka.

3aKOH BCEMHUPHOTO TAroTeHus. Cuiia TSKeCTH.

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

COXPAHEHUS MEXaHUYECKOW IHEPIHHU.

7. CBoboHBIC MEXaHUYECKHE koneOanus. [IpeBpaienue sHEprun npu

MEXaHUYECKUX KOJCOaHHSX.

8. OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETHYECKOU Teopun. MeanbHblil raz. OCHOBHOE

yYpaBHEHHE MOJICKYJISIPHO-KHHETHYECKON TEOPHH HACATbHOTO rasa (0e3 BBIBOJA).
9. YpaBHeHHE COCTOSHUA UAealbHOTO raza (ypaBHeHHE MeHaeneeBa —
Kuamnetipona). M3omporiecchl.

10. Temmneparypa u ee usmepeHnue. AOCONIOTHAsT TeMIlepaTypa Kak Mepa cpeaHei
KMHETUYECKOM HEPIUU TEIJIOBOIO JIBU)KEHUS YaCTHI] BEIIECTBA.

11. PabGoras TEPMOJANHAMUKE. Buytpennss sHeprus. [TepBbIit 3aKOH
TEPMOJUHAMUKHU.

12.  Tennoseie asurarenu. KIIJ[ temnmoBoro asurarens. TemioBble ABUTAaTenyd U OXpaHa
OKpY>Karollen cpessl.

13. MHcnapenue u koHJeHcauus. BraxHocTh Bo3ayxa.

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

15. BsaumopgeiicTBue 3apsoKeHHbIX Tell. 3akoH KyiloHa. 3aKOH COXpaHEHHs
ANEKTPUUYECKOTO 3apsa.

16. Kongaencaropbl. DIeKTpOEMKOCTh KOHIEHCATOpAa. OHEPrus 3apsKEHHOIO
KOHIEHCATOopa.

17.  Onextpuueckuid ToK. 3akoH Owma pana ydactka uenu. ConpoTHBIECHHE.
[TocnenoBarenbHOE U apauIeIbHOE COEAMHEHUE TPOBOIHUKOB.
18. PaGoTra u MOLIHOCTbH B LIETIM NOCTOSHHOTO ToKa. 3akoH Jlxoyns — JleHna.
19.  DOnexrponaBrwxyias cuia. 3akoH OMa JJ1s OJTHOM TS .
20. MaruutHoe mnone. [leficTBME MarHUTHOTO TOJS Ha JJIEKTPUYECKUI 3apsia U
OTIBITHI, TOATBEPKIAOIIUE ITO AeiicTBUE. MarHUTHas MHIyKIUS.

21. SIBneHue >ME€KTPOMAarHUTHOW MHAYKIUU. 3aKOH 3JIEKTPOMAarHUTHOW MHIYKIUU.
MarnuTtHas UHAYKIIHS.

22. CBoOomHbIE dJEKTpOMarHuTHBIC KoyieOaHus. KomebGaTenpHBbIi KOHTYP.
IIpeBpariieHre 3HEPruy NPy IEKTPOMATHUTHBIX KOJICOAHUSX.

23.  DIIeKTpOMarHuWTHbBIE BOJIHBI. BOJTHOBBIE CBOMCTBA CBETA.

24. PaznuuHble BUABl DJIEKTPOMArHUTHBIX M3IYYEHUH M HMX MPAKTHYECKOE
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MIpUMEHEHHE.

25. KsanrtoBbie moctynatel bopa. Mcnmyckanue W TOTJIONMIEHHWE CBETa aTOMAaMH.
CrnexTpsl.

26. KsanrtoBsie cBoiicTBa cBeta. SIBienue Goroaddexra.

27.  OmsiThl Pe3epdopaa o paccesHuio anbda-dactuil. SaepHas Moaeab aroma.

28. PammoakTuBHOCTb. BuHIBI paglOaKTUBHBIX M3JIYYEHUH M METOIbl HUX
pEruCTpalUH.

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

30. ConHeyHass cucremMa. 3BE3ABI M HCTOYHUKM MX OHepruu. ['amakrtuka.

2.2.2.2 YcnoBus BBINOJHEHUS 3a/1aHus Ha 3a4deTe/ nuddepeHIInpOBaHHOM 3a4eTe /IK3aMeHeE:
1. MHCTpyKLMS IO BBIIIOJIHEHUIO
VY CTHBIN 9K3aMeH NPOBOAUTCS 10 Onieram, Kaxablil U3 KOTOPBIX COJAEPHKUT JBa TEOPETUUECKUX
BOIIPOCA M OJIHO MpaKTHueckoe 3aaanue. [1lepBolil 1 BTOpoii Bompockl B Omiierax
IOPOBEPSAIOT  OCBOEGHUE  y4allUMHUCS  3HaHUM 0 pyHIaMEHTaIbHBIX (U3NYECKUX 3aKOHAX
U IIPUHLUIIAX, Han0OoJIee BaKHBIX OTKPBITUSIX B 001acTU (PU3UKU U METO/IaX HAYYHOI'O IO3HAHUS
npupozsl. [IpakTruueckue 3a1aHust MPeICTaBIAIOT cO00i 3a1auu.
2. Bpemst BeIMOTHEHUS
Jlj1s IOATrOTOBKM OTBETA Ha BOIIPOCHI OMJIETa yYaCTHUKY K3aMeHa npenocTapisercs 60 MUHYT.
3. Hcnone3yemoe 000pyAOBaHHE, JIUTEPATYpA.
[Tpu npoBeeHNH YCTHOTO SK3aMeHa 1o (pU3MKe 00ydarouMMes IPEJOCTaBIISAETCS IPaBoO
UCTIOJIB30BaTh MMPH HEOOXOAWMOCTH: CIIPABOYHBIEC TAOIHIIBI (PU3HUECKUX BEIWYHH, TUIAKATHl H
TaOJIMIIBI 17151 OTBETOB HA TEOPETUUECKHE BOIIPOCHI, HETPOIPaMMHUPYEMBIN KaJIbKYJIATOP IS
BBIYMCIICHU NIPU PELICHUM 3a1a4.
1.OcHoBHas nuteparypa:
Msikumes I'.51. @usnka. 10 ki1.: yue0. st o0ieo0pa3oBar. opraHu3aryii: 0a30BbIi U
yrinyonenssiii yposau / I'. I Mskumes, b.b.byxosues, H.H.Cotckuii; nop pen.
H.A.IlapdentbeBoii. — M.: IIpocBemienue, 2022. - 432 c.: mi. - (Knaccuueckuii Kypc)
Msikumes I'.S1. @uzuka. 11 ki1.: yue0. nis o61meodpa3oBar. opranusanuii: 6a30BbIii U
yray6nenssiii yposuu / I'.51 Msxumes, b.b.byxosues, B.M.HYapyrun; nox pex.
H.A IlapdentreBoit. — M.: [Ipocsemienue, 2022. - 432 c.: mi. - (Knaccuueckuit Kypc)
2.JlonoiHUTENbHAS TUTEpATypa:
Knanos JI.C. dusuka ans cpeHUX crenuanbHbix 3aBenenuit: yueonuk/. JI.C. XKXnanos, I'. JI.
Kmanos — M.: Anbsiac, 2017, 572 c.
4. Kpurepuu OLieHKU:
[TonHbIH paBUIILHBIN OTBET Ha KaXKIbI TEOPETUUECKHI BOIIPOC OLICHUBAETCS MAaKCUMaJIbHO 6
NEPBUYHBIMH OaJllIaMU; BEPHOE BBIMOJIHEHUE MPAKTUYECKOT0 331aHUs — 3 IePBUYHBIMU
Oanmnamu.
Hwuxe npencraBneHsl 000OLIEHHBIE KPUTEPUU OLIEHUBAHUS OTBETAa Ha
TEOPETUYECKUN BOIIPOC.

KpI/ITepI/II/I OILICHUBAHU OTBCTA HA BOIIPOC banner

B OTBETE U1  BCEX KOHTPOJIHMPYEMBIX  DJJEMEHTOB  COACPKAHUSA 6
IIPEACTABJICH TIOJIHBIN U IPABUJIBHBINA OTBET

B otBete JUIA BCEX KOHTPOJIIMPYCMBIX 3JICMCHTOB COACPIKAHUA MPCACTABIICH 5
HpaBHHBHBIfI OTBCT, HO U1 OJHOI'O U3 HUX HE OCBCIICHBI CTPYKTYPHEBIC 3JICMCHTEI,
OTHOCAIIUECA K HE00sI3aTeIbHBIM pe3yjibTaTaM 06y‘-ICHI/I}I

B otBete U BCEX KOHTPOJIMPYCMBIX 3JICMCHTOB COACPIKAHUSA MPCACTABIICH 4
HpaBPIJIBHBIfI OTBET, HO JIsA }IBYX-TpéX 13 HUX HC OCBCHICHBI CTPYKTYPHBIC
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JJIEMCHTBI, OTHOCAIIUECA K He00sA3aTEIbHBIM pe3yjbTaramM o6yqu1/1;1

B oTBeTe nis BCceX KOHTPOJIMPYEMBIX 3JEMEHTOB COJIEPKaHUs OCBEIIEHBI TOJIBKO 3
CTPYKTYpHBIE 3JIEMEHTBI, OTHOCSIIMECS K 00S3aTENbHBIM pe3ylnbTaraM o0ydeHus

B oTBeTe onmcaHbl CTPYKTYPHBIE 3JI€MEHTHI, OTHOCAIINECS K 00s13a- TEIbHBIM 2
pe3yibTataM 00y4eHUs!, TOJBKO IS IBYX KOHTPOJIHUPYEMBIX 3JIEMEHTOB
CcoZIEpIKaHUs

B otBeTe onmcanbl CTPYKTYPHBIC 3JICMCHTBI, OTHOCAIIUCCSA K 00513a- TEIbHBIM 1
pe3yiabTaTamM 06yquI/1;1, TOJIBKO UId OJHOI'0 KOHTPOJIMPYCMOI'O 3JICMCHTA
COACPIKAHU

Bece cinyuam pemieHus, KOTOpble HE COOTBETCTBYIOT BBILNICYKA3aHHBIM 0
KPUTEPHSIM BBICTABICHHSI OIICHOK B 1—6 6asuioB

OTBeT Ha NPAaKTUYECKOE 3aJ]aHHE OICHMBAETCS HAa OCHOBE OOOOIIEHHBIX KPUTEPHEB
OLCHKHU BBINNOJIHCHUSA 3aJaHUsl, KOTOPBIC MPHUBCICHBI HUKC.

Kpurepuu onieHMBaHUs BBIIOJIHEHUS 3aJaHUsI bael
1. IlpuBeneHo NONHOE MpPaBWIBHOE pELICHHME, BKIIOUAIOLIee cleayromue | 3
3JIEMEHTBI:

2. OMMCAaHO KPaTKOe YCIOBHE 3a/1a4M, YKa3aHbl 3aKOHBI U (DOPMYJIbI, IPUMEHEHHE
KOTOPBIX HEOOXOAMMO JUTS PEICHHs 33/1a4i BHIOPaHHBIM CIIOCOOOM;

3. HOJIy4YeH MpaBWIbHBI YHCIOBOM OTBET C YKa3aHUEM EIUHMIL H3MEPEHUS
(bU3MUECKON BEINYNHBI

B IIpOIIECCe OTBETAa SK3aMEHYEMBIH JIEMOHCTPUPYET MOHUMaHUE (PU3UIECKUX

IPOLIECCOB MJIM SIBIICHUH, ONIMCAHHBIX B YCIOBHH 33Ja4H

IIpencraBneHo mpaBWIIBHOE pELICHHE, HO JIOMyIleHa OlIMOKa, KOoTopas 2
IIpUBEJIa K HEBEPHOMY YHCIOBOMY OTBETY:

B MaTeMaTH4YeCKuX IpeodpazoBanusx, NJIN

B MaTeMaTu4eckux pacuérax, MJIN

B [IepeBoJIe eANHMIL pu3nueckor BennyrHsl B CU

[IpencraBieHbl BEpHOE ONMCAaHKUE YCIOBUS, POPMYIIBI U 3aKOHBI, HEOOXOoquMbIe 1t | 1
peleHts 3a/1a41, HO B HUX JIOMYIIEHBI OMNUOKH, XOTS B MPOLIECCe OTBETA
9K3aMEHYEMBIN JIEMOHCTPUPYET MOHHMMaHuE QU3NYECKUX SIBJICHUN U MPOIIECCOB,
OIMCBIBAEMBIX B 33]1a4€

Bce cinywyan pemieHusi, KOTOpbIE HE COOTBETCTBYIOT BBIIICYKA3aHHBIM 0
KPUTEpUSM BBICTaBJICHHS OLIEHOK B 1-3 Oamna

MaxkcuManbHbIH epBUYHBIN Oall 3a BHIIOJHEHNE SK3aMEHAIMOHHON paboThl — 15.

[TepeBoj nepBUYHBIX 0aIOB, MOJYYEHHBIX Y4aCTHUKOM 3K3aMEHA 32 BHIMIOJIHEHHE BCEX
3aaHuil OuiieTa, B MATHOAIUIBHYIO CUCTEMY OLIEHKH OCYIIECTBIISIETCS C Y4ETOM MPUBEAEHHOM
HUKE LIKaJIbl IEPEBO/IA.

[ITkana nepeBosia NEPBUYHBIX OATIIOB B MATHOAIIBHYIO OTMETKY

OTMeTKa 110 OITUOANITBHOM «Q» «3» «“4» «S5»
JInamnazoH nenBUYHBIX Oammosl 04 5-7 8-11 12-15
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