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1. «beryHb»
Ha pucynke n3o0OpaxeHbl 3aBUCUMOCTH CKOPOCTEN JBYX OeryHOB OT BpeMeHu. Kakoit
U3 HUX Opomén 6onpmui nyTh? MOIIM U OHM JBUTAThCS MO MPSMOM Tak, YTOOBI K
KOHIly JBW)KEHHUS OKa3aThCs B OJHOM Touke? Ecim na, TO CKOJBKUMH CHOCOOAMHU.

CraproBanu OeryHsl U3 OJJHOIO MECTA.

2. «Hosas ctépkay»
Bane oudeHb MOHpaBWIOCH MOCIE YPOKOB HYEpUCHHUS JeiaTh aKKypaTHbIE PHUCYHKHU
kapanjamoM. [lepen HOBbIM y4eOHBIM TOJIOM CTapIIWidi OpaT MoJapui €My HOBYIO
CTUpATENbHYIO pe3uHKY. Uepes 1Be Heenu nocie Hayana yuéosl Bans ctép eé€ Tak, uto
JUTMHA U IIHPYUHA YMEHBIIWINCH B 5 U 3 pa3a COOTBETCTBEHHO, BHICOTA HE U3BMEHUIIACK.
Yepes kakoif mpoMexyToKk BpeMeHH Bane monanoburcs HoBasi pe3uHka? Bans pucyer
Ka)K]IbI! J€Hb MTOCJIE YPOKOB.

3. «JleHb poKIACHUS»
Ha cBoém nHe poxnenus IleTss, HoMHUMO BCETO MPOYETro, MOATOTOBHII KYBIIHH C COKOM.
Korma Ilers pasnuBan copepKumMoe KyBIIMHA MO CTaKaHYMKaM, OH 3a0bUI, CKOJIBKO
M3HAYaJIbHO OBLIO COKa B KyBIIWHE. J[7s1 TOTO, 4TOOBI BBISICHUTH Ha4albHBIN 00BEM
ONBITHBIM MYTEM, OH PEUIWJ CHeNiaTh TaOJWIy 3HAYEHHH TEKYLIEro YPOBHS COKa U
KOJIMYECTBA CTAKAHYMKOB, IO KOTOPBIM PA3JIUT COK.
KyBmmn umeet Gopmy mununmpa. [ns uamepenus ypoBHs coka B nmiuuape [lers
UCIIOJIb3YET CAHTUMETPOBYIO JIGHTY U M3MEPSET OT MOBEPXHOCTHU CTOJA O YPOBHS
COKa.
Onpenenute HaYaIbHBIN 00BEM COKa B KYBIIMHE, €CJIM 00bEM CTaKaHUMKa paBeH V =
200 mi. CkoabKO HYXHO OyAeT 700aBUTh COKa, YTOOBI BCero ObLI0 14 cTakaHYMKOB C
COKOM.

H, cm 29 23 11
N, mr |4 6 10
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«Knsakca»

[Ipodeccop @®énop MuxaiiioBud B TEXHUUECKOM YHUBEPCUTETE OYEHB JIOOUT MUCATh
nepoM M maxmarbl. Kak-To BO BpeMs pa3ayMHuil OH PELIMJI HAPUCOBATh IIAXMATHYIO
JIOCKY, packpamiuBas kjaeTku. OZHOTO MakaHUs, B CPEJIHEM, XBaTaeT Ha TO, YTOOBI
3aKpacUTh OJHY KIIETKY.

[Tocne Toro, kak @Enop MuxaiinoBud 3aKkpacui 23 KIETKH, OH CIy4ailHO 3a/1€J1 JIOKTEM
YEPHWIBHUILY, MTOCJIE Yero YacTh YEPHUJI BBITEKJIA M OCTaBUJIA TMSITHO HA TETpaau (CM.
pucyHok). XBatut gu OEnopy MuxailioBudy 4YepHWI, €Cld OJHOW YEPHUIBLHUIIBI
XBaTaeT Ha TO, YTOOBI BCE KJIETKU JIOCKHM 3aKpacUTh YepHWIaMU LeaukoMm? CUuTaTh,
YTO YEPHUJIA B MIATHE PACTEKIIUCH TAK XK€, KaK €CJIM Obl UX Ha TY YK€ TUIOIA[b HAHOCUITU

HEPOM.
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8 kiace
«Cmech»
B cocyne, 3am0IHEHHOM ABYMsI JKUJKOCTSAMH, I1aBaeT Opycok Maccoit 900 r u pazmepamu
10x20x10 (Bce pa3mepsl B canTuMeTpax). OnpenenuTe mIOTHOCTH KUIKOCTEH, €Clii OHU

OTHOCSTCS, Kak 6 k 10.

4cm

6 cm

«PaBHOBECHEY
Kpenko coeannéHHble NErKUM CTEp>KEHb, 3aKperuiéHHBbIA B mapHupe (Ttouka O), u

HEOOJBIION MIAPUK MAacCOi M = 2 KI' ypaBHOBEUIECHbI MPYXUHAMU C KECTKOCTBIO ki =

H H .
200-wu k, = 300 -. [IpyxunbI TETrKHUe, a TOUKH KPEIJICHUS K CTEPIKHIO JCIISIT €ro Ha TpU
M M

OJIMHAKOBBIE YaCTHU. B M0JI0KEHNH paBHOBECHUS OCU NIPYKUH MEPIIEHIUKYIIPHBI CTEPKHIO
U TIpY>KUHA C KECTKOCTBIO ki pacTaHyTa Ha BenuuuHy l; = 3 cM. Haiitu nedopmaruio
BTOPOW MPY>XUHBI B IOJOKEHUM PABHOBECHUS U CUITy, JEHUCTBYIOIIYI0 HAa CTEPKEHb B

HIapHUpE.
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«Kycouek nbaa»

[IpencraBete, uTo Bam nanu ctakaH, MOJHOCTHIO 3AMOJHEHHBIM BOAOM MPU TEMIIEPATYPE
T = 50°C, o6bémom V = 400 ms. YacTe BOABI Mepenwyii BO BTOPOW CTakaH, BIBOEC
MEHbIIIE MEepBOro (Mocjae NepeuBaHus BTOPOUM 3aloIHEH POBHO HAMOJOBUHY). 3aT€M BO
BTOPOM CTaKaH MOJIOKHWIIM MAJICHbKUI KYCOYEK JIbJla U3 MOPO3WIIBHOW KaMepbl, KOTOPBI
yKe moJiroza Jiexxasn B ¢opMouke B MOpo3wiibHOU kamepe. [locie TasHMs Kycouka Jibia

BOJIOM M3 BTOPOT'O CTaKaHA MOJHOCTHIO HAMIOJHWIN NTepBbIi. Hailgure maccy Kycouka Jiba
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KT
13 (POPMOYKH, €CIIM IUIOTHOCTH BoAbI paBHa pq = 1000 —, mpma — p, =900 —5» YIeTbHAs

TEII0OEMKOCTh BOJBI — €1 = 4200
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oA — ¢y =21002%, 1=34-1052
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TemnepaTypa BO31yXa BHYTPU MOPO3WIBHOW KaMeEpbl, KOTOPYIO JOJTO HE OTKPBIBAJIH,

Ty

= —10°C. KoneuHnas tremneparypa Bceil cmecu paBHa T, = 40°C.

«HabnroaeHust co CTOPOHBI»

Kak-to pa3 Bacs u Mutg 6butn BMecTe Ha JETCKOM miomajike. MuTs BCOOMHMII, Kak
yBUJIEJ Ha YpOoKe (DU3UKK MHTEPECHBIN SKCIIEPUMEHT C TEJIEKKAMHU, U Cpasy >Ke 3aX0Tel
NOJIETTUThCS ONMBITOM ¢ Baceil: mocTtaBui JBe OJIMHAKOBBbIE MAIIMHKKA Ha acdaibT,
COCJIMHUB UX HUTKOM U BCTaBUB MEXK]Y HUMH JIETKYIO CXKATYIO MPYKUHKY, KaK 3TO
MOKa3aHO Ha PUCYHKE; 3aTeM Mepepe3all HUTOYKY M MAllMHKU pa3beXaauch. MHUMo
pedsT mpoezKal BEJIOCHUIEIUCT M B MOMEHT TMepepe3aHusi HUTH TOPABHSIICA C
MaJbuMKaMH, Toxke HaOmojgas -JKcrnepuMeHT. Benocumenuct, B pe3yibrare
HAOJIIOICHU,  TIOHSJI, YTO TepBas MalluHKa Tspkenee BTopoil. Kakyro ommOky
normycTtui BenocuneanucT? CYuTarh, 4TO TPEHUE MAITUHOK 00 achanbT IpeHeOpeKUMO

MalJIo.

Benodopoxka

LSS 77



9 kJiacce

1. «Ocradera Ha peke»

Ha Gepery crout kuHOOMEPATOP, KOTOPBIM MPHU ABMKEHUU OT cTapra (A) HAXOAUTCS
HanpoTtuB 1wioBna (II) B peke (K). KontponbHbie TOUKM HaXOASITCS Ha OJJMHAKOBOM
PAcCTOSIHMM TaK, KaK MOKa3aHOo Ha pucyHke. C Kakod MO MOIYJI0 CKOPOCTHIO TUIBLI
TJIOBEI] OTHOCUTENILHO BOJIbI, paccTosiHre Mexay daaxkamu AB=BC=CD=DE=500 m,
mupuHa peku 400 m. [Ipu 1BM>KEHUM 1O TEYEHUIO KMHOOIIEPATOP UIET CO CKOPOCTHIO
3 kM/4. Korna moser nomibin oopatHo (I11), KuHOOTIEpATOP PEIIII IOMEHSTh PaKkypc
U peini ObITh HANPOTHUB MII0BLA BA0JIb peku (K1) 1 qBUTaTHCS C TOH K€ CO CKOPOCTHIO
3 kM/u. [InoBen mIBIBET ¢ OAHON U TOH e MO0 MOAYIIIO CKOPOCTHIO OTHOCUTEIBHO BO/IbI
1 4€TKO B HAIIPaBJIEHUU CIIEYIOIIEH KOHTPOJIbHON TOYKHU OTHOCUTENBHO Oepera. B o6a
HAIPABJICHUS] CKOPOCTh TIOBLIA OTHOCUTENIBHO BOJIBI TIO MOJYJIIO HE MEHSETCS.
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2. «BHeypouHbIe 3aHATHUS»

Ha BHeypouHbIx 3aHsaTusX o ¢uszuke Muts u Koctst coOpanu cxemy, mokazaHHyoO Ha
pucyHnke. KocTts pemmn B34Th OJIMHAKOBBIE compoTuBieHus no R=5 Om kaxnoe, a
UCTOYHUK MHUTE BBIIAIM C PY4YKOM peryaupoBku HampsikeHus or 0 B go 5 B. Ilpu
n3Mepennn KocTs pen nouyTuTh U IEPEMKHYI KIIOUH, a TTOCJIe U3MEPEHUN OBICTPO
BEPHYJI BCE B HAYAJIBHOE MOJI0KEHUE CXeMy. MUTS A0rajajics, 4YTo 4YTO-TO HE YHCTO IO
rpaduKy 3aBUCUMOCTH CHJIBI TOKa OT HarpspkeHus. [lomorute Mute pazobparbesi:

- B xakoit MmomenT Kocts nsmennn nemns?

- Kakoe 6b110 M3HaUanbHOE MOAKITIOUEHKE?

- Kakoe Ob110 TOAKTIOYEHHE B KOHIIE?
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«Kopabnux»

Mama u3yyana u3o0paxeHus: IpeIMeTOB B TOHKOM JuH3e. OHa BbIpe3ana u3 Oymaru
Kopabsuk B GopMme Tpanenuu. CHayasia Maia pacnosioxuia e€ Tak, 4TO OCHOBaHUS
KopaOinKa MEepHeHIUKYJISIPHbl ONTHYECKOM OCHU TOHKON JHH3bI. JIMH3a co3mgaér
MHUMOE H300pakeHHe KopaliuKa ¢ TeMH K€ caMbiMU yriaamu. Eciv moBepHyTh
kopabsuk Ha 180 rpaaycoB BOKpYr ero OOJbIIEro OCHOBaHHUSA, TO JIMH3a CO3/aET €ro
npsIMOYToJibHOE n300pakeHrne. C KaKuM yBeIMYEHHEM H300paxaeTcsi camasi O0JbIast
CTOpOHa.

«CeNnexTop CKopocTei»

JIx. Dnapumk (1927 r.) u b. Jlammept (1926-1929) co3manu ceneKToOpbl CKOPOCTEH,
paboTaroliye Ha IMPUHIIKAIIE 3y04aToro Koyeca (C 0JTHON Mpope3blo), MpeTHa3HauYCHHBIC
JUISE M3MEPEHUS CKOPOCTEH, C KOTOPBIMHU JIBIKYTCS MOJICKYJbl. Mimes ormbita
CXeMaTHYECKH M300paxkeHa Ha pUCyHKe. [Tydok Mosekyr u3 eun A (aToOMbI MeTajla,
BBUIETAIOIINE U3 TeUn ¢ Temneparypoit T) cyxkancs Ha mensix Si, Sy, Sz v momaaan Ha
Bpataromuecs 3youatsie gucku D1 u Do. Tlpopesu y 3y04aThix TUCKOB CMEIEHBI Ha
yron o = 1°. Tloka 3yOuaTble OUCKM HE BpalllalOTCs, aTOMbl HE MPOXOIAT K
peructpupyolei ractuake P (He ocakaarores), MOCKOIBKY MPH MPOXO0KICHUH IETH
OJIHOTO JIMCKa MOMNaaroT Ha 3y0 BToporo. Eciu aucku BpamaoTes, TO 4epe3 HEKOTopoe
Bpemsi Ha ractuHe P oOpasyercsa cioii metamna u3 nedd. [1lo koaudyecTBy aTOMOB,
OCAXJEHHBIX Ha TuIacTUHE P (TommmHa cios HabmromaeTcs B MUKPOCKOIT), MOXKHO
CYJIUTh O KOJIMYECTBE MOJICKYJI, 00JIaaloIINX JaHHOW CKOpOoCThI0. Kakoi CKOpOCThIO
MOJKET 00J1a1aTh YaCTHIIA, IPOIIEIIIAs YEPE3 CENIEKTOP CKOpOoCcTei? YTioBas CKOPOCTh

6
BpaIllEHUS TUCKOB W = 104 = paccrosiHue Mexay auckamu [ = 10 cm.

b
MUH
b‘:/ MHEFOCKOI
i
1
1

_.——F""/:r
N
|

«YHaHUKN»

JIBa yaliHMKA C OAMHAKOBBIM KOJIMYECTBOM BOJBI U CHATHIMHU KPBIIIKAMH OCTABUIJIM Ha
oJIMHaKOBbIE Ta30Bbie KOH(MOopkHu. Uto ObicTpee: HarpeBanue BoAsl oT 20°C mo 30°C B
mrpokoM yarHuke uiar ot 90°C no 100°C B y3kom? [lIupokuii yailHUK UMEET B JIBa pas3a
OoJsblIMiA TUaMeTp, yeM y3kui. Temneparypa okpy:xarouiei cpeasl paBHa 18°C.
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10 xkixacc

«Caan»

N

CaHM COCKanb3bIBAIOT C TMPUTOPKA C YIJIOM HAaKIOHA K TOPH30HTY o (Sina == ).
KoadpunmeHT TpeHus CKOJbKEHHS [L MEXKY CaHSIMU U MPUTOPKOM HEOJMHAKOB Ha
MPOTSHKEHUM BCETO MpUropka. I'paduk 3aBUCUMOCTH CKOPOCTH CaHEH OT BpPEMEHU
MOKa3aH Ha pUCYHKe. Hallgure MakCUMaJIbHOE 3HAYEHHUE |L.
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«HeoOb14HOE TIaBaHKE)

Teno ¢ mIOTHOCTBIO p < Py, TAE Py — IUIOTHOCTH BOJIbI, CBSI3aH HUTHIO C JTHOM
OOJIBIIIOTO COCY/a, 3al0JIHEHHOTO BOoW. Haliure yckopeHue, ¢ KOTOPbIM JBHXKETCS
U3 COCTOSIHHSI TOKOSI COCYJ, W HampaBJIeHUE JBMXKCHHUS COCYIa, €ClId CBOOOJIHAs
MOBEPXHOCTh KUJIKOCTH HAKJIOHEHA K TOPU3OHTY IOJ] YTJIOM 0. Y CKOpEHHE CBOOOTHOTO

najieHus: paBHoO (.
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«Baza»
B nBetouHyr Bazy ¢ BOJOW (CTEHKHM Ba3bl BEPTHUKAIbHBI) TMOMECTWIM JIbIWUHKY, B
KOTOPYIO IIPU 3aMOPO3KE Momaj KycodeKk mertauia. B pe3ynbTrate ypoBEHb BOJBI B

cocyne nogusuics Ha 110 MM, a né€x cran mnaBate. Ha CKOIBKO ONMyCTUTCS ypOBEHB

BOJIbI B Ba3€ 3a BpeMs TassHuA BCero nbaa? InmorHocTs crekna 2,7 —;, Boas! 1

r
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«TokapHbIl CTAHOK»
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TonmmuHa OCTpuUs 7S BBIICIKHU J€Taliell HA TOKapHOM cTaHke paBHa 0,1 Mm. Octpué
MOXET JBUTaTbCS BIPABO-BIEBO, BBEPX-BHHU3 M BIIEPEN-HA3Q] C MAKCHUMAIBHOU
ckopocthio v = 10 mm/c. 3a kakoe MUHMMAaJIbHOE BpEeMs M3 OJHOPOJAHON KyOMdecKon
JETaId CIENaloT Iap JUaMETPOM, BIBOE MEHBIIMM CTOPOHBI KyOMYecKoil aetanu?
CkopocTh BpalleHusi JEeTald BOKPYT CBOEH OCHM CUMTaTh MHOrO OOJblIEeld CKOPOCTU
IBUKEHUS ocTpus. HauanbHOE MONOXKEHUE OCTPUs COBIAJAET ¢ OMMKaWIIUM K KyOy
MOJIOXKEHUEM, TMpPH KOTOPOM eIl€ He cpe3aeTcss yacTh Kyba. OcTpué HarmpaBieHO

MEePIEHIUKYJIIPHO OCH BpaleHus (cMoTpu pucyHok). Ctopona kyOa paBHa a=10 cwm.

Ha4vasibHoe

Bud cbok!
4 nonoxeHue ocmpus

OCb 8pawjeHun

a/2

| 4 .

«Cxemay
Onpenenute CONPOTUBICHUE MEXAY TOUKaMu A U B, eciu conmpoTUBIIEHHE Ka)IOTO

pebpa paBHo R =28 Owm.




11 knacc
1. «ukm»
Han nukn 1-2-3-4. B npouecce 1-2 ras coBepimi paboTty A, py 3TOM €ro Temreparypa
BbIpocia B 9 pa3. Touku 1 u 3 nexar Ha onHou uzorepme. [Ipsamas 2-3 npoxoaut uepes

Hayasio koopauHaT. OnpenenuTe TeMnepatypy B Touke 1 u paboTy rasa 3a LHUKIL

P /N
7 2
/N
4 3
;
v
s
7
s
/
N
/7
g 4

2. «MarmuHka
MamuHKy ¢ pacKpy4eHHBIMU JO YIJIOBOM CKOPOCTHM W KOJECAMU IOCTAaBWIM Ha
HOJBUKHYIO CTaJbHYIO IIEPOXOBATYIO IIIATGOPMY, CTOSALIYIO Ha cTOoNE. B HauanbHBIN
MOMEHT BPEMEHHU CKOpPOCTh MAIIMHKH OTHOCUTEJIBHO CTOJIa paBHA HYJIO (I1aTdopma
TOYKE IMOKOUTCSA OTHOCUTEIBHO cToia). Kakoii Oyner TopMO3HOM My Th Y MallIMHKH, €CIIH
Macca MalIMHKK paBHa M, miaTtdopMbl — M, xkoapduimenT TpeHus KadeHus i
MAaIIMHKU paBeH [, paauyc Koiéc MaluMHKU paBeH R, a mmardopma nmeer minny L
(MalMHKY cTaBAT Ha Kpail atdopmsl). [loutn Bcs Macca MallIMHKU COCPEIOTOUYEHA B

KoJjécax (Maccoi Kopryca MalliHKH MOYKHO TIPeHEeOpeUb).
[
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«lloxom»

Komnanus pedsT peninia moWTyd B MOXO[ U 3aXBaTUTh ¢ COOOW CHEIUATBLHYIO CYMKY -
MOpPO3WJIKY, B KOTOpPOW C TIOMONIbIO CHEIHUANIBHBIX aKKyMYJSITOPOB XOJIOJa
MOAJACPKUBAIOT TOCTOsIHHYI0 Temmeparypy Ty = —23°C. Korma pebsita pazowiu
jJarepb Ha Oepery pekH, OHU PEIIIM B CHEIUATbHBIX (POPMOYKAX 3arOTOBUTH JIE.
UTOObI OIIEHUTDH BpPEMS 3aMep3aHusl, OHU MOCTABWIU JIBE (HOPMOUYKHU C BOJOU B KaMEPY
Ha HeKoTopoe BpeMs. Okazanock, 4To B nepBor ¢hopmMouke Boja oxjaauiack ot 17°C
1o 15°C 3a 4 MunyThl. 3a Kakoe BpeMs Boja B popMouke 3aMEp3HeT? TennoéMKOCThIO

cyMku mnpeHeOpeub. Hauanbnas temnepartypa 3amep3anus Boabl 0°C. VYnaenbHas

TETI0EMKOCTh BOJIbI ¢; = 4200 fr—ii, A=34-10° i—r

«Cxema»

Jlana cxema (cM. pucyHok). Jlo 3aMbIkaHUs KIl0Ya TOK B IenH OTCyTcTByeT. Cpaszy
nocJie 3aMbIkaHus TOK paBeH 120 A, a uepe3 mnurensHoe BpeMs — 120 A. Onpenenure,
KaKol TOK OyJeT Teub MO LENH cpa3y IOCJe pa3MbIBaHUS KJIIOYa, €CIU EMKOCTh

koHaeHcaropa C =1 m®, a 3JIC ¢ = 100 B.

«DNEKTPOH

[Tpu kakoM yciioBUM HE OYIET MEHSITHCS panyC KPUBU3HBI TPAEKTOPUH JIEKTPOHA TIPH
IBWKEHHH B BO3pacTarolmeM MarHuTHoM mnoJie? Ilome pacTér MenjeHHO, OHO
CUMMETPUYHO OTHOCHUTEIILHO IIEHTPa OKPY>KHOCTH U UMEET TaKyI0 KOHPUTYpaITUIo, KakK

IIOKAa3aHO Ha PUCYHKC.
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