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SROEASYI )

VYpok 1
YacTtb 1. MoTuBaumoHHaA (5 MUHYT)
3agaHue

MocTaHoBKa No3HasaTebHOM Npobaems! (OnMcaHme CUTyaumn, rae Hy»KHo 3HaTb
3apaHee, Ha CKO/IbKO HarpeeTcsa Teso — bbIToBaA CUTyaumMa C Yaem, KOTOPbIN HYXKHO
ocTyanTh A0 50 rpagycoB). CKOMbKO /TOMKEK HY>KHO A/18 OX1axKAeHNA CTakaHa C Yaem?
[peacTaBbTe, UTOo Bam Mmama Hanwmia o4eHb ropayumnii Yam — HACTOALMK KMIATOK. A yepes
5 MUHYT HY*KHO y»Ke BbliberaTb B WKoOAy. KaaTb HeKoraa, a yato xodetca! Bawuw gencteua?
BepoaTHee Bcero Bbl 3ax0TuUTe 4006aBUTb B Yail XONO4HOM BOAb! UAM ONYCTUTb B HEro
Cpasy HeCKO/IbKO HYaiHbIxX noxkeK. CKonbko? Kpyskka y Bac 6onbiian (0,3 1), yas B Hel
HemHoro - 0,2 n, - mecta xBatuT!

Mo»KHO 0006aBUTb MHOr0, HO TOr4a Yak bygeT NPoxnagHbiM, @ Bbl, AONYCTUM, 1H06UTE
noropsayen. Kak NonacTe B TOYKY?

CKo/1bKO BOAbI BaM NoTpebyeTca, 4Tobbl MoAyYMTb FOPAYNMIA, HO HEe 00XK1ratoLmi Yam?

MogonanTe K 3ToM Npobaeme C HAay4YHOW TOUKM 3peHunsa. B HayKke BarkeH TOYHbIN A3bIK
onuncaHma (TepMrMHOI0rMA) 1 KOMUYeCTBRHHbIN pacyeT (M3mepeHue). Bam Hy»KHO nepenTu
OT OUEHOUHbIX Cy*KAeHU («Noropaden», «HaCTOALLMI KUMATOK», «<X0/0A4HbINY», 4063BUTb
«MHOI0») K Y4MCNaM U Ha STOM TBEPAOM OCHOBAHMK AaTb TOYHbIMA OTBEeT.

O6cyanTe B TeUeHMe 2 MUHYT 3T0 B rpynne 4 yenosek (cuasiine 3a nepsbiMn, TpeTbMMN U1
T. 4. MapTamu MOryT pa3BepHyTbCA K COCeaam, CUAALIMM C3a4M 38 YeTHbIMKM napTamm).

CoobumTe cBon cnocob Knaccy 3a 30 ceryHA.

Y4umene nodsooumM umoz, onupaAacb Ha NPeosIoKEHUA YHAWUXCA: NpU CMewusaHuu
B800bI HY*KHO Y4UMbLIBAMb MACCY U memnepamypy, mo4Hee pasHoCmes memnepamyp.
[asalime nepesedem 8awu 0NUCAHUA HA A3bIK QuU3UKU. Tesno ¢ boaswetl memnepamypod
(20pa4ag 8oda) omadaem 4acme c8oe 8HymMpeHHel 3Hepauu 8Mopomy mesy
(npoxnadHol 8ode unu 10XKKam). 3mMom NPoyecc Ha3bieaemca mens006MeHoM, a
nepeoaHHasa 3Hepa2ua — KoAU4ecmsomMm menaomel. Tens006MeH 3aKkaH4yueaemcs, Koz2oa
memnepamypsl CpasHAMCA. B amom ciyyae 2080pam, 4mo Hacmynus0 mensiogoe
pasHosecue.

Llenb 3moz2o u cnedyrowje2o ypoKa — Hay4umsCA NPAsu/1bHO UCN0/16308aMb GU3UYECKYHO
MmepmMUHO/I02UHD: Mensiogoe pasHosecue, mens1006MeH, KoaU4Yecmaso mens10mel,
yoesbHAA mens0eMKoCmeb, 0 MAKsKe paccyumel8ame KO/IUHECmMB80 mensiomei.

VIccne,qosaHme Ten/10eMKoCTH passiMyHbIX Ten htweek.ru
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YacTb 2. YuebHO-UccnegoBaTenbCKanA

1. YuebHoe 3agaHue 1 «OT yero 3aBMCUT TensoobmeH?» SlabopaTopHoe
nccnegosaHue. 20 MUHYT

BbinonHaeTca B mapax.

KaK Mbl TO/IbKO YTO BbIACHWUAW, U3MEHEeHVe TeMnepaTypbl Npy Tens1o00bmMmeHe 3aB1UCUT OT
MacCbl M pa3HOCTV TemnepaTyp BOAbI.

MccnepoBaTenbCKnii BOMpPOC: 3asucum Au mensioobmeH om sewecmesa?

LWar 1. 3anuwmnTe npeasapuTesibHO CBO rnoTesy (NpeanosiaraemMbiii 0TBET Ha
NCCNea0BaTeIbCKUN BOMPOC): ______ _

3aTem nony4ymTe OTBeT Ha UCC/1ea0BaTeIbCKMN BONPOC, NPoBeAa IKCNepMMeHTalbHOoe
mccnegoBaHve.

LWar 2. HauHnTe c nnaHnpoBaHMa 3KCNeprmeHTa 1 pacnpeaesneHma posnen: KTo uto byaeT
aenatb (MaHunynMposaTh 060pyA0BaAHMEM, 3aMMUCbIBATL Pe3Y/bTaThl, C1eAMThL 33
BpemeHem...).

JlabopamopHoe 06opydosaHue 014 y4auuxca (Habop Ha Napy Yesn06eK):

Tena ona kanopumempa: skenesHoe (100 2) u antomuHuesoe (100 2),
Kanopumemp - 2 wm,

Tepmomemp - 2 wm,

Hugppossie secel — Twm,

CmakxaH ¢ xonodHoul s8oool (20 <€, 250 mn)

CmakaH ¢ mennoti sodoli (50 «C, 250 mn)

Kakosa byoem memoouKa 3kcnepumeHma? 1o aHanorum C oCTy>KeHrem 4as, Bam Hy»KHO
[006aBNATb B X0/04HYH0 BOAY pa3MyHble BewecTsa Apyron TemnepaTypbl M MepuTb, Ha
CKO/IbKO OHa HarpeeTcs. Y Bac eCTb TpW pa3HbiX BellecTBa: BOAa, a/loMUHMeB0oe Tesno 1
*KenesHoe Teno. [poBeanTe TpuM 3KCNepMmMeHTa, 406aBNAa No ouepean Karkgoe 13 HUX B

VIccne,qosaHme Ten/10eMKoCTH passiMyHbIX Ten htweek.ru
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X0N0AHY0 BOAY. YTOObI MCKAOUNTL BAUAHKE APYriX GaKTOPOB, HY»KHO 3aPUKCMPOBaTL
BCe MHble NapameTpbl 3@ UCKAYeHeM BellecTBa:

— 0AMHAKOBYH MaCCy X0/104HOM BOAbI;
—  MCXOAHYI0 TemnepaTypy X0n04HOM BOAbl M HArpeToro Tena;
— 0AWMHAKOBYK MacCCy HarpeToro Tena.
[1na npoCTOThI MOXHO B3ATb MacCy BCeX Tes 04MHaKoBoM (Boaa ToxKe Teso).

Hy*KHO Tak»e yMeHbLINTb NoTepu Tena - TensoobmeH ¢ BHelwHen cpegoi. C 3Tol uenbto
ncnonb3yeTca Kasopumemp. B Hem, nogo6bHo TepmMmocy, BHYTPEHHWIM CTakaH NomMeLLeH B
TenaoM30AMpyHoLLY 060104KY 13 MeHonacTa; CBepxy KanopumeTp HakpbiBaeTca
NAACTVUKOBOWM KPbILLIKOW, Yepes 0TBepCTMe B KOTOpoM BCcTasndeTca tepmomeTp (Cm.
PUCYHOK 1).

Puc. 1. KanopumeTp.

BakHO: NoCKoNbKy TepMOMEeTp HarpeBaeTCa He MrHOBEHHO, HYXKHO MPU KaxaoM
n3MepeHn N0AoXKAaTb OKO/10 1 MUHYTHI.

Kak mepumes memnepamypy meepoozo mena 0bbl4Hb6IM MepMoMempom? —
lcnonb3oBaThb TennoBoe paBHOBeCKe: ONyCKaTb TBepable Tena B Tenay Boay v
A0XKMAATbCA, MOKa UX TeMnepaTypbl He BbIPOBHAOTCA. [11a ycKopeHna npouecca MOXKHO
cnerka BpalwaTtb KanopumeTp. MI3mepus TemnepaTypy BOAbl, Mbl y3Haem 1 TemnepaTypy
Tena, Norpy*eHHoro B Hee! [119 3TOro Ham 1 Hy»KeH BTOPOW KanopumeTp.

Lar 3. MpoBoaa aKcnepMmMeHT, 3anncbiBaiTe BCe AaHHbIE: MacCbl 060Ux Ten,
TemnepaTypbl - HadasbHbIe 1 KOHeuHble. [loaroToBbTe A4 3Toro Tabaumuy.

Tabavua 1.

VIccne,qosaHme Ten/10eMKOCTU PassiMyHbIX Ten htweek.ru
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LWar 4. NpoaHanunsnpyinTe nony4eHHble gaHHble 1 coesalime 8bI800 — KaKoW OTBEeT Ha
nccnenoBaTeNbCKMM BOMPOC Bbl MOAYYUAM B pe3y/ibTaTe 3KCnepnumeHTa?

[Toomeepounace nu sawa 2unomesa?

YacTb 3. OcBOEHMeE NOHATMA yaenbHasa Ten0eMKoCTb M ypaBHeHWs TennoBoro banaHca.

2. Obcy»kaeHne UToroB UccaenoBaHMa M 0606LLeH1e B B1Uae NOHATUA Tern/10eMKOCTU,
KonumyecTBa TennoTbl, POpMY/ibl KOIMYeCTBa TennoThbl M eguHUL, MU3MepeHms:
Kanopua u axkoysb. (5 MUHYT)

YunTenb NpoBoAgMT 06bACHEHe HOBOro maTepunana B opme 6ecefbl M C 0ONopor Ha
NpUoBpPeTeHHbIN yYaLlMMKMCa ONbIT 1abopaTopHOro nccieaoBaHma.

Kak nokasanu pe3ynbTaThbl BalMX MCCAeA0BaHWMM, HarpeBaHme BoAbl onpeaenseTca He
TO/IbKO MACCOM 1 Ha4YanbHOM TemnepaTypoii, HO 1 BewwecTsoM (MaTepmanom) BTOPOro
Tena. B npouecce TennoobmeHa HarpeToe Teno 0TA3eT YaCTb CBOeN BHYTPeHHeM
SHeprum, KoTopas Ha3blBAeTCA KOMYRCTBOM TenoThl n 0603HadaeTca Qr (Puc 2).
KonuuyecTBo TennoThbl, eCTeCTBEHHO, M3MepsaeTCca B AXKoyAax. Xo0n104Hoe Teno, Harpesasnch,
yBe/MUYMBAET CBOK BHYTPEHHIOK SHepPruo Ha BendmnHy, KOTopas TakKe Ha3bliBaeTca
KO/IM4eCTBOM Ten/0Thbl 1, COOTBETCTBEHHO, 0603HauYaeTca Tol e bykson — Q..
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Puc. 2. Cxema Tennonepegaun ot Tena 2 teny 2.

Ecnm noTepy OTCYTCTBYHOT, B COOTBETCTBMW C 3aKOHOM COXPaHeHMa IHeprm
yMeHbLLeHWe 3Heprm HarpeToro Tesna PaBHO YBeNYeHUIO 3Heprm Xon04Horo Tena:

VIccne,u,osaHme Ten/10eMKOCTU PassiMyHbIX Ten htweek.ru
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Q=0

370 Ha3blBaeTCA ypasHeHUEeM mensi08020 6anaHca.

OanHaKkoBble MacCbl BOAbl MNP CMeLleHM HarpeBarTCa M OCTbIBAKOT HA OA4HO M TO »Ke
YCNO rpaayCcoB. Takaa ¥Ke Macca »Kese3Horo LnManHaApa oCTeiBaeT 3HaYMTeIbHO CUbHee,
yem BoAa (B HECKO/bKO pas). [pr 3TOM KO/IMUYeCTBO Ten/10Thl 0AMHAK0BO. ITO 03HAYaer,
4TO BOAA, HarpesadAchb Ha 1 rpaayc, TpebyeT B HeCKO/bKO pa3 60/bLUe 3Heprum
(KoNMYeCTBa TenoThl), YemM *Kesle3HOe Tes10 TOM ¥e MacChl. [0BOPAT, UYTO Yy BOAbl 60/bLIanA
Tenn0emMKoCTb. B dun3amKe pasnmume B TeN10eMKOCTM ONKMCbIBAKOT C MOMOLLbH BeANYMHBI,
Ha3bIBaeMon «ydenbHAA MmensoeMKoCmb». Y aensHasa TensoemMrkocTs (06o3HadaeTca
BYKBOW «C») MOKA3bIiBAGT, KAKOE KO/IMUYECTBO Tern/0Thl TpebyeTca A4na HarpesaHua 1 Kr
BewecTBa Ha 1 rpaayc. YaenbHasa TennoemKocTb Bogbl pasHa 4 200 [Ax/kr-°C.

ECnu Mbl XOTUM NOACUYMTATb, KAKOE KOMYeCTBO Ten/10Thbl HY*KHO A9 HarpeBaHna BOAb!
MaccoM m Kuaorpamm Ha At rpagyCcoB, HYXKHO YMHOXKWTb yaebHYH Ten10emMKOCTb Ha
Maccy 1 Ha 3MeHeHVe TeMmnepaTypbl:

Q=cmat

[10 OTKPbITVA 3aKOHA COXPaHeHUa IHepPruy KoAnMYecTBO Tena0Tbl M3Mepasnn B Kanopusax
(kan). Kanopuio onpeaensanu Kak KoanyecTBo TersioThl, KoTopoe oTaaeT 1r Bodbl, oTaaeT
Ha 1 rpaayc. 1kr Boabl TpebyeT yrxxe 1000 kan. [MonyyaeTca Takoe COOTHOLLEHMe Mexay
CTapoM U COBPEMEeHHOW eanH1Len n3amepenHnsa KoamyecTea TennoThl: 1 Kan = 4,2 [1xK.

VIccne,qosaHme Ten/10eMKoCTH passiMyHbIX Ten htweek.ru
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Puc. 3. MeTtadopa TennoEMKOCTW Tena, Kak eMKOCTM C BOAOWN

(2 Tena pasHot eMKOoCTW)

3. YuyebHoe 3agaHue 2 «PacyeT Ten0emMKocT no pesyabtatam nabopaTopHOro
nccnenoBaHmay. 15 MUHyYT

Monb3yAck ypaBHEHWeM Tena0Boro banaHca 1 MCNonb3ya U3BECTHYIO Yae lbHYH
Ten/s0emMKoCTb BoAbl (paHblie oHa bbina NPUHATA 3a eanHMLy!), HANANTE YaAeNbHYHO
Tens0emMKOCTb Ka*K40ro M3 MmeTasisIoB, y4aCTBOBABLUMX B Ballem 3KCneprmeHTe.
Mcnonb3yinTe nony4veHHble gaHHble. HauHMTe C 3anncy ypaBHeHMs Terna0Boro banaHca:

1=02

[oe:

07— 3mo Koau4Yecmso mens10mel, 0MOAHHOE Memas/10M,

Q2 - Konuyecmso mensomel, NO/1y4EeHHOE 8000U.

MHoekc Ty scex gesnuduH omHocumca K memanny: Q1= cimi Aty

MHoekc 2 omHocumca K sode: Qz= czmzAt;

VIccne,u,osaHme Ten/IioeMKoOCTU pa3qiMyHbIX Ten htweek.ru
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[Tonyyaemca

c 1m1At7 =C zmzAtZ

Kak cumtaTb At? — 3TO pa3HOCTb KOHEYHOW 1 Ha4aibHOM TemnepaTypsbl:
At = t|.( - tH

Ecnn B pacueTax okaxeTca At co 3HaKOM MUHYC, Bbl HE OLWMBANCL — 3TO YKa3biBaeT Ha To,
YTO Teso 0TAaBasno aHepruro. a8 NPoCTOThbl MOXKeTe MPOCTO MOMEeHATb 3HaK.

Tenepb camoe c1oXKHoe — HanncaTtb JaHo, MOCKONbKY B HEM MHOIM0 BeANYMH U Nerko
3anyTaTbCA. A Bbl CNpaBmnTech?

HOﬂyl‘IeHHbIPI OTBEeT 3annumnTe Ha A0CKe, YTOObI CBepmTbCA C OAHOKNACCHUKaMN.

VYpok 2
YacTb 1. AKTyanumsauma 3HaHui. (5 mun)

A. be3 noaroToBKKM 1 NOArNAAbIBAHMA HAanMLMTe Ana ceba B paboyen TeTpaau
OTBeTbl Ha Tpu Bonpoca (2 MuH):

— OT Kakux Tpex BennyuH 3aB1CUT HarpesaHve Tena?

— Kak paccumtaTb KOmM4ecTBOo Tens10Thl, NoyYeHHoe TesoM B npouecce
HarpesaHuna (Gopmynoi nnm cnosamm)?

— UYrto Takoe «ygenbHasa Ten10emMKoCTb» 7

b. O6bmeHsanTeck TeTpagsamm C cCocegom 1 npodtmte oteeTsl apyr apyra (1
MUH).

B. KT0 yBepeH B NpaBMbHOCTM CBOEIro OTBeTa — 3auMTanTe ero 414 BCero
knacca (2 MuH).

YacTb 2. HapaboTKa HaBblKa pacyeToB Ko/nMYecTBa TennoThbl

4. YyebHoe 3agaHue 3. «PelleHre 3a4a4 C MCMNO/1b30BaHMeM ypaBHeHMA Terns0Boro
6anaHca». 20 MUHYT.

VIccne,qosaHme Ten/10eMKoCTH passiMyHbIX Ten htweek.ru



SROEASYI 9

[poaHanu3anpymTe Ball SKCNePUMEHT C TOYKM 3peHMa 40NYLLEeH1I, KOTopble Mbl caenanu
npu pacyeTtax. [11a 3TOro cpaBHUTE CHavasna YNC/AeHHbIe 3HaYeHMA yaenbHbIX
TennoemkocTen n3 Tabnuubl B y4ebHMKe AN MHTepHeTe C pacyeTHbIMW: Ha CKO/IbKO OHWM
pasnunyaroTca’?

YT06bl HANTU MPUYMHY, HY>KHO NPOBECTM pacyeTbl M aHaNM3 pe3y/bTaToB.

A. TloacunTanTe, UCNO/Mb3yAa pe3y/1bTaTbl IKCMNEPUMEHTA 1 TabanuHbIe AaHHbIe
Tena0emMKoCTH, KOIMYeCTBO Ten10Thl, OTAQHHOE XKele3HbIM Te0M.

b. Takke paccumTanTe KoNM4eCcTBO Tena0Thbl, Noy4YeHHOoe BOAOM OT
*KenesHoro Tena.

B. ObcyanTe c cocegom no napTte, noyemy KOsuYecmso mensiomel,
nosly4eHHoe 8000l MeHbLe KOu4ecmsa mensaomsl, 0mMoaHHO20
KenesHbIM mesiom? Kyoa «nponana» 4acme 8HymMpeHHel 3Hepauu
»Kesfie3Ho20 mena npu mensoobmeHe?

[. lMogcumTanmTe KOAMYECTBO Tens10Thbl, NOr/A0LWeHHoe atoMUHUEBbLIM
CTakaHOM KanopumeTpa. Ecan HeT gaHHbIX 0 Macce CTakaH4yMKa — B3BeCbTe
ero.

5. [pynnoBoe 3agaHue 4. «<Kak pa3sHOCTb TemnepaTyp MOXKHO MCNOAb30BaTb 414
NoyYeHMa 3N1eKTPOo3Heprumny. BoiICOKMe TeXHOA0rm: paanomn30TONHbIN
TepmoaneKkTpnyeckuin reHepatop. 10 MuH

BbibepuTe MCTOUHUK MHDOPMaLUM U3 NPeaOrKeHHbIX HUXKE:

—  https://voutu.be/dpOmmZhaPX4

—  https://ru.wikipedia.org/wiki/Pagror3oTonHbIN_TepMO3/JeKTPUYeCKUNM_reHepaTto
p

— https://ru.wikipedia.org/wiki/3nemeHT_[leabtbe

—  https://voutu.be/0t6YbO5cw74

[Mo3HaKoMbTeCb C HUM 1 0BCyANTe B rpyrnne oTBeTbl Ha BOMPOChI:
A. OTKyga bepeTcsa aHeprua B TepMo3/1eKTpUYeckom reHepaTope?

b. lMoyemy ero MCNonb3yoT B AasbHUX KOCMUYECKMX NoneTax?

MCCI'IE,EI,OBaHl/IE Ten/10eMKOCTU PassiMyHbIX Ten htweek.ru
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YacTtb 3

6. WTorosoe TectupoBaHue. 5 MuH.

2. KonwnyecTBo TennoTbl — 3TO
3. YaenbHaa Tenn0emMKoCTb XapakTepusyeT

4. VYpaBHeHVe TensoBoro banaHca oTparkaeT

EanHMLUBI M3MepeHusa KonmyecTsa TennoTbl B cucteme CA.

5. Ecan npw pacdeTe Konmn4yecTsa Tens10Tbl, OHO NOAYYMIOCb OTPpULUATeNbHbIM, 3TO

O3Ha4yaeT

6. TennoBoe paBHOBeCKEe HACTyMaeT, Koraa

7. Kakoe Konm4ecTBO TennoThl HY>KHO AN HarpeBaHma 1 Kr BOAbl KOMHATHOWM

Temnepatypsl (20°C) go kunernsa (100°C)? YaenbHas TennoemkocTb Bogbl — 4200

O /kr-°C.

Yactb 4

7. lNogBegeHwe NTOros, camooLeHKa. 5 MuH.

Y nocnegHnx AByX YPOKOB Bblna ceayollas Lesb: Hay4YnTbCa NPaBUAbHO MCN0/1b30BaTb
dU3NYEeCKYH TePMUHOMOMMIO: TenJ0Boe paBHOBeCKe, Terna1000MeH, KOIMYeCTBO Ten10Thl,
yAenbHasa Tens0emMKOCTb, @ Tak*Ke pacCHMTbiBaTb KONMYeCTBO TennoTel. OueHuTe cBom

pe3ybTaTbl, NOCTABMB Kaxkaomy 13 HMx oT 0 go 2, rage:

— 0 - cooTtBetcTBYET;

— 1 -y4acTnuHo cooTBeTcTeyeT (byayT OWnbKM);

— 2 - NO/IHOCTbIO COOTBETCTBYET.

Ne PesynbTat

OuenKa

1. A NoHKMaK M Mory ckasaTb CBOMMM C/I0BAMMK,
4YTO O3Ha4aeT TepMUH «TernaoBoe
paBHOBecue»

VIccne,qosaHme Ten/10eMKoCTH passiMyHbIX Ten

htweek.ru
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2. A NoHKMaK M Mory ckasaTb CBOMMM C/I0BAMMU,
YTO O3H@YaeT TePMUH «Tern1006MeH»

3. A mMory onncaTb NpoLlecc Tensnoo0bmeHa,
No/b3yACh T@PMUHOM «KO/IMYECTBO Tern/10ThI»

4. A mory BblbpaTb BepHOe onpeaeneHue
YAENbHOM Tenn10emMKOCTY U3 HEeCKObKMX
npeanorKeHHbIX

5. A mory mo namaTu 3anucaTtb Gopmyny ana
pacyeTa Ko/aM4yecTBa Tenn0Tbl, NOACTaBUTb B
Hee Hy»Hble Be/IMYMHbI, MPOBECTY pacyeT n
3anvcaTb BepHbIe eaVHVLbI U3MEepeH s B
oTBeTe.

VIccne,qosaHme Ten/10eMKOCTU PassiMyHbIX Ten

htweek.ru



