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Beti asbik 6O/bIN KeneTik aliHa Wasbik aliHa aen ata-
nagbl. Kasbik aiiHara napannent TyCeTin Coynenepai Worbl
WarbLABICKaHHaH KeliiH Napannens TypikAe Kanagsl. MyHaaii
WarbinbICYAB! alfHaNS! WaFbLAbICY AN aTaiiAs!

KasbiK eMec, keaip-6yAbip aliHara napannen TyceTiH cay-
JIenepAii WOFbI WarbinbICKaHHaH Kediik 6apabik BarbiTTapra
Tapanagsi

MyHaaii warbinsicy TapancaH Hemece AUGGyaMAbIK Aen
aTanagel. TapanFa WasbiLICy apKaChIHAa Bi3 aiiHaNaMbI3Aars!
HbICaHAAPAB! KOpEMi3.

Karaai aa 6ip 3ar aiiHa anabiHAa OpHanackan kesae 6isre
aiiabli o XarbiHAQ 49/ CON 3aT OPHANACKaHARiH 6O Kapi-
Heai. Bi3AH aliHaHbiH 9p XarbiHAa KOPETIHINI3 3aTThIK BeiiHeci
Aen atanagsl. 3aTTbiH xasbik aliHaAarel Gelinec xaiFaH Aen
atanagl. (Owsi kepin, cypeTke Tycipyre Gonagbi, Gipak skparta
WwhiFapy MYMKiH emec).

Kasbik aiinanarsi Geiineni seprre.

AViHagaF erisiHHiN 63iHHeH aibIPMbITbIFbIH CANATTa

AViHaHsI YCTeN YCTiHe Ko, AVHaHbIN 7AbiHa Kara3 KOWbIN, OFaH Cyper
Canyra Hemece Gip Hapce Xasyra THIPbICHIN Kop. OC Ke3je KonbiHa
Tikeneit Kapama, aiiHa GeiHECIHAETT KOMbIHHBIN KO3FALICHIH 6aKbina
HeiKTen 6y Kapanaiibiv TanchipMatsl OPbINAGY 6Te KilbiH A€ Oinaii-
com?

AViHaHb MaVAGTAHBIN, Ke3 KeNTeH Xa3yab Widpna. CoHbiMTacapsian
Xasybinab OKYAN! CYPa.

Cen Kanail oiinaiiceir, «aii
Xonei» Henikmen natida Gona-
617 Henikmen xon apKauian
2p6ip Gaxsunan mypraH GaKsi-
naywisira Gareimmanader? Tei-
Holk, cy Geminde ail XonbiHelK
Kepisici Kandati Gonader?
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AnexTp TOrbL. TOK KYWi

3neKTPp Torbi — 6y 3apAATanFaH GeILEKTEPAIR peTTenren
(BarbiTrantak) Ko3Fanbichi. 3aTTa ToK naiiaa 6onys! YLIiH KarAaii
WwapTTap Tanan etineai? BipiHwiaen, 3a iikge Ko3rana anarein
3apAATantaH GenweKTep camsl 60ybi kepek (4.1). Mbicabi,
MeTanapaa 6y epik 31eKTpOHAAP. EKiHILiAeH, 3apaaTanta
6onueKTepAiH naiiaa 60/ybiHa bIKNaN eTeTi xaHe KoMAaN
Typatsin Genrizi 6ip GarbiTTa onapra acep eTerin kyw 6oaysi
Kaxer.

MyHaaii kywTi 3aT 03 iluize 31eKTp epiciH Tyabipa anasi.
Sp6ip 3M1eKTPOHFa KYOHABIK KYW acep eTeai. OkbiH acepi-
HeH 3/1EKTPOHAAP 3aT ILUIHAE /1EKTP TOTbIH TyAbIPaTLIHAGY eTin
K037anasl. YaKsiT 6Te ke OpiC aNCIPeiiai, 01 Y3aK yaKsiT Typysi
VLUIH TOK KO3i KaxeT. TOK KO3iHE raNbBaHH NeMEHTI MeH aKKy-
MYNSTOp XaTagbi.

3neKTp Torbl 3aTTapra apTypai acep ereai (7.3-anarpama).

Cypere Kepeerinren ToxipnGenepal xyGhiHMen TaRAS
XaME KEAECi CYPRKTaPTa Xayan G€p. CYPETTe KapCeTIren 0K cepnepin ara
1. ToKTeiN KawAal 9Cepi SeprepAiK GYHMAGPABI GeTin aThMer,
KyMicnen Xanatyra MymKinaix 6epei?
2. Merane cypray ToKTHiN Katiaait acepie Xrag?
5. YriK new KL3MIY Wb KOTASHY TOKTHIN KaHAAH SCEpiNe XaTaas?
4 3nextp Toret Tipi arsanapra Kanai ocep ere?
Benrizi 6ip yaksiTra TKISrLTeH aKKaH 33pAATapAbIH MaHIH
Kanaii aHbIKTayFa 6013A6I7 SACKTP TOTbIK CAHABIK XaFblHAH
CUMaTTaY YWiH TOK Kywi A€reH yruiM eHrisinesi. ON STKI3rTIH,

9demme snexmp mozer
Kaxem Gonranda 6is apmypai
~ke30epdli Kordanamsis. Tisbex-
‘me 37exmp mozsi Kauian xoHe
~Kanaii naiida Gonamemsin Gor-
xa.

Epxin evec
anexTponaap

arowa Koz
I o

@ 2az.

Omiariw

Arom 00 e S

=2 27 Epuin snexrporaap
7 roxnen kawramacsis

ereai

Meranaapaarsi nexrp Torsi

TokToin
Kbunynbi acepi

Tokroin
XunanbiK acepi

Toxbin
MarHmTTiK acepi

Tok werann eTKiariu Goiibimen
eTkenze Gaiikanans!

ToK Ty383p WeH epiringinep apKeins!
eTkenae Gaiikanans

[laHexepneyw xare KuizAHpFIL
KYPANAAPAR KONHLNAAL!
)

Merann aewenepai Gerik antein,
KyMiC XaHe T.6. XanaTkaHaa KoMAa-
HeUIag.

2

Torsl 6ap erxiariunen aceprec-
Kerge Gaiikanags!

S/1EKTPMATHATTIK KTepritl KpaH
6

7.3-garpamia. nexTp TorkiHeH acepi
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B Tiz6ex 6eniri ywin Om 3aHbL.
OTKisriwTepaiH Kocbuy Typnepi

OKywbinap KOHbIpay ApK6LNbI CABaKKa WaKsI-
Ppeinadei, condaii-ak KoWsipay apKeibl y3iicke
weiradei. Myndati nexmp mis6ezi Kandai ne-
Menmmepden mypameiHein Goaxan Kep. Onap
Kanaii KoceunFa? By Koceiny ecik KOHbIPAYbIHGH
‘e3zeuwe me?.

Cen ocut Tapayna:

V70K Kywii KepHeyre xore
eTKiariuurepai Keaepricine Toyenainirin
KCNEPAMENT TYPINAE aHbIKTAVICHIK;

V/ TypaKTs! Temnepatypaga metann

oTKiariTiK BOALT-aMNepMETPAK
CANTTaMACHIN KYPACTLIPACHI;

V' oriariuTepain Tisbexred xane
napanzent KoChybIHGH Xannbi
(Ganavans) epepricin ecenteiici

V' oriariuTepin Tiz6ereit xawe napanens
KOCBINbIHSIH aPTHIKWBITIKTaPSI MeH
KewwiriTepin Garanayas! yApenecin,

nekp Tiaeri i3exTene KocwinFaH neKTp
KOHbIPayb, KiATi X@HE Xanfanran CiMAap
Ke3iHeH Typaasi

CeH MbIHa Co3nep MeH co3
TIpKeCTepiH KOMAAHATbIH BONACHH:

V/ is6ex Gonirine apHansan OM 3aKpi Tek
KaHa TYpaKTHI TemmepaTypagar etann
TKiariLUTep MeH MeKTPOIUTTEp ywliH
-, a0 Fa3Aap YLLK O KONAAHBIIMAIAL

v/ ekiariwteri ToK Kyw OHbik
\WTapLHgaFs KepHeyTe .. XaHe
Kegeprire xepi nponopuvoHan;

v/ erxisriumin Kegeprici eTiiariuin
\3bIHALIFING, KEEHER KuMach!

e MaTepHanbINa . XaHe TOK
Kywi Men kepHeyaeH

ToHapanbix 6aitnanbic

xxoe y=—t
TayenainixTepinin rpauKTepin canyabt yiipenals,

OCHI Aa¢ARLAAPALI METan eTKriuTepaik BonkT—

Cen «Marematka» nawinen

aMNepAiK CunaTTaMaCkIH cany Ke3iHAE KOMAAHACHIA,
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IHEPIAHbI XaKCbl XYTaAbl, 6iPaKk CON YaKsITTa OHbI KeBipek
Kaiirapapbi.

WWiaiikexTepain, KalichChiHAa Cy y3aK yaKIT BOibl bICTIK
60/1IN TYpaTLIHBI TYPALI O/INaHLIAGP XaHe 833Pa TATKELIZHASP.

= EEEETEED Coyneneny esinneri aweprumwsi Taceiwanay Tinti sakyymaa
22 0PN 37yb1 ywKiK, CayneneKyin epeKeAKTepi:
VK3 KeATeH 3T XbinY WHIFApYb! MYMK;
¥/ Bene TenepaTypaC HERPRLIM XOFaps 60nCa,
L OHbIK CayIeneHYi A€ COPYPMbIM Ken G0aas;
< v/ opracen Aa Gonysi wywci;
¥/ Kapa TYCTi ACHEEP AWHIK TYCTI ACHEREPTe KapararAa
SHEPIYIAH XKCH! XYTab! XOHE XAKCH WFAPAA

Koty Goriyi HGPaKei3b1 A€M Te aTanags! (AFHM Kbi3bin
MoHre i), B3N ACHENi3AC PTYPAI TeMNepaTypa Gonajel Xane, Ticin-

e, 613 Xblbl XEPAEPAE HEPIAHbI KOBIDEK XOraATaMbi3. VHBPaKbi3bin
CypeTTepAE ToMeN TemnepaTypaarti Xepiep Kerinaip-KyAriH AManasonga
60nag.

‘TaburaTTarbl Xbuly 6epy MexaHusmi

Bi3AiH eNiMi3ACT KNUMATTbIK XarAainap BOiibiHLIa KbIC Me3-
rini yw aiiaan antei aitra Aeiiin co3sinaAsl. KbiC KediHae aya
Temnepatypacsi ~30 °C-re AeliH XeTeA XaHe 0AaH Aa TeMeH
TYCeai. YVAATH XaHe KIMHIH XbLnybiH CaKTay YLl Xbiny Gepyain
UIVKaNbIK KACMETTEPIH AYPBIC NaliAanaHy Kaxer.

TexHUKaLIK KavepaHbik
KOMeriMeH XbTyAbIH
Towesgeyin onwey

Ketnyae: caray. Xoiny Taceimanaay oaicrepi Goiibia
MeHTepreH BITIMACPINAI NAANIHa OTHIPHIN, TONTaPAR €K XK KbICKb!
KYPTeLL MeH er Xoil iigi XACHADD.

Cypakrap men Tanceipmanap

1. Koweekunsga kangaii epexwenikrep Kepieai?

2. Ka3a KywAi3 allbiK ayara KaparaHAa ThifbI3 OpMaH aYacs! CTKeIHAaY, a7 TyHAE — KepiciHue. Here Gynaii
GonarsibIH TYCIHAID.

3. Henikren aya canksiHAaTy xyiiecin apaaiisiv KaBHIpFaHLIH XOFapFs! Xafbliaa OpHANACTbIpaALI?

4. Kangaii ToxipuBenep Kei3ran ACHENEpAIH HEPTASHS LibifapybiH ADNENACHAT

5. BeTKi. KaBaTrapbIHbIK TYCTEPi TYDAI ACHENEDATH SHEPTUAHbI APTYPAI XYTy XaHe WarbINAIDY KaCHETTepik
aliAanaHy MbICTAZPEIH KenTip.

6. *Cen Xbiny TaCHIMATARY AbIH OPTYPAI XONAGPHI (Xbiy OTKISIILUTIK, KOHBEKLIA XaHe CayneneHy) 6ap exekin
6inecik, ©1e y3aK yaKuiT GOMbl Xbiny CaKTARTIH MIHCI3 TEDMOCTEI OAnan Taysin, Xacan Kep.
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Tapayabl 6exiTy

Biniminai Texcep
1. YiiKenic kesivae 3apaaTap naiiaa 6onasl. Oci Ty-
XEIPSIMHLIR AYPHICTSIfS! TYPaN 43NN KeNTip.

3apAATanFaH Mali TaMUBICE! exi TamwbiFa Geitgl
ATIIHFIH TaMLWbINADALIH 3ADAATADLI TYPAb! He aii-
7y¢a 6onagsi?

KWiMai WeTKeMeH TasanaraHHan Keliik Here Kuinwbik.
Rew war kuimre Xabica Gactaiasi? TyciHaip. An
WeTKe Con biFanAL 60/Ca, Here Xabbicnaiasi?

4. Merann Ginikti KonMen ycran anexTprenaipyre
60na wa? Tyciaip?

EKi 32pAA TO/LIK BaKYYMA, FapbiluTa €3apa apexeT-
Tece me?

6. 3apagTanmaran aevenep apachiHaarsl KeHicrik
ek 3aPAATANFH AleHeNep apackiHgastl KeHICTIKTIH
aifblpMALLILIKTAPHIH Tiin Xa3.

3neKTp epicin kana «kopyre» 6onaabi? nexTp epi
it K83 ANAbIMbI3Fa €/CTETY YLl KYW CiIbIKTapS!
Kanait KongaHbinaL? Meicanaap Kenip.

3ci3 cy ariHe Tepic 3apAATaTFaH TapakneH TapTei-
nagei. Cy oW 33pAgTancan en aiityfa 6onagsl Ma?
Kayaeirge! TYCiHaip.

9. InexTP epiciHin XaHe 3ApAATANFAH ACHEHIH aiibip-
MAWBIMBIKTPbI MeH YKCACTBIKTaPbIH aTa,

10. Wawanaps: Tex g, XaHe q, 3apAATADSIHa OK 33pAa-
TalFaH WapALIA SNKTP OpICHIK acep eTeriH KywTe-

PiH CansicTHIp.
° .q

1. ek opiciKiK KepHeyiri MeH noTeHLMaz apackik-
BaFb1 HETT3Ti aifblpMALIBLTBIKTAPAbI aTa.

Biniminai 6arana
B Tapaysiiy OKY MAKCATTZpbIH KaHWANIKTb! MEHTep-
FeHiR, Typantl ChikW TYpFLIAGH Oinansin Kkep. Kecregeri

THICT] TYKBIPEIMAGPALI TaHAS XaHE ADBIP TYPKIPSIMAS!
XAKChI TYCiHy YLLK He ICTey KepeTiri xas.

| Men o3ive Kanwanbikro! cenimaiming
MeHin KONBIMHaH ... Keneai.
aneKTp 3pgsIH TYCiHAPY:

ReHeni iKeric Xane MHAYKLIA apKnTs!
SMEKTPCHAIPYAIH AHbIPMAWIBTHFIN GHBKTaY:

371eKTPAEHAIpYAIK OH XaHe Tepic acepiNe Mbicanaap
Kentipy;

I7eKTP 33pARLIH CaKTaY 3aHbIH TYCIHAIDY:
ecenep whirapy 6apLichiNAa KynoH 3anbiH
Kongany;

37EKTP @PiCiH XaHe OHbIH CUnATTaMaNapLIH
Tycingipy:

nexTp epicin coi36a Typitiae Geitveney.

Bisain emipimisaeri puanka
Kanyapnap anemingeri snextp paspags!

Keii6ip 6anbiKTapaa 31eKTp TOKTapLiH eHaiperit
arsanap 6ap. Mynaait 6abikTap exenaeH Genrizi. Mei-
Canbi, 6 Mbik Xbin GypbiK Canbitira Exenri Erunerreri
Ma33p1apAa NEKTPIK AGKaAHbIH CYpeT Gedienenrer,

SMEKTP/IK TYTACKaHAT TOPMEAOHSIH 6Te KYWT 3apAA-
Tapbi OHbI XbIPTKBIL GANbIKTAPAGH, Ky1ANAPAZH XaHE.
ceri3aRKTapaaH KOpFaiiaL, COHAAi-aK 6y Pa3pAATp
YCaK 6a7bIKTapAbl aynayFa, 01apAs KaHCHIPaTYFa Hewece.
Tini exTipyre KemekTeceai

7eKTp af3anap WabybIAAPAAH KOPFaALI. Pasp-
Ab 6 M KIUIBIKTbIKKA A€iilH acep eTei. BanbiKrapab,
MOATIOCKiAePAT, WasH TIpI3AiNEpAi XaHe Gacka Aa cy
XaHyapAaAPLIH KIHCBIPATYFa. bIKTaN eTeai. BYAGH KeiiiH
37EKTP Ganbifbl KYPGAHLIH KeiAFbiTa canaei,

e

= P
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ONbIK

Erep Xapbik 6enrizi 6ip BypbillNeH OMTMKANLIK Thibi3Abirs!
apThiK OPTagaH ONTUKANLIK ThiFbI3AbITbI KEM OpTaFa BarbiT-
Tanca, eki MeAAIp OpTakbiH, BeAiHy WerapachinAa Koi3biKTs!
KYBBITIC BOAYbI MYMKiH. Mbicansl, Xapbik cayneci Wikbi-
Aak ayara Tapanansl XaHe TYCy Gypbilubl apTaabi Aenik. Chiry
6yPbillibl 42 aPTaTbIHbI XaHE O TYCY BYPbilLbiHAH Y1KeH 6ona-
ToiHbl Caran Genrizi. Caye 6earizi 6ip Gypsilunen TyckeH kesge
Coiy Bypoisl 90°-Ka Tew 6onFan Xaraaiiaa He Baiikanagsi?
Ochl XarAaiiaa ayanbiy MONAIP BOAYbIHA KAPAMACTaH Xapbik
ayara Wwhiknaiabl. An erep Tycy Gyphiubl OaH api apTca we?
KapbiK WiblHbI aya WerapachiHaH WafbibIcabl. By KyBbibc
TonbiK iluki WarbLbicy Aen atanags. Coiky Gypoisl 90°ka
Ter Ke3aeri TYCy BYPILUbI TOBIK ilUKi LIAFLIABICYABIK, WeKTi
6yphiwLI Aen aTanags.

a-cyper 6-cyper

KapbiKTLI TOAbIK WK WaFbIAbICYbIN GaKbunay.
TonbiK, iWKi WarbLAbicy KYGbINLICHIH 6aKbLnAY YL Cy KYIbLIFAH CTakaH
XaHe KAPLIHAGLITEI KORAGH. CyAbIH GETiH aCTbIFb! KAKTaH, CTaKAHHBIK
6yiiip KaGbiprachian 6aKeina. Cy MeH aya Werapacsiia XaphiK WOFLIHLIK
TYCY GYpbiLbiH S37EPTY Yl CTAKAHHEIH OPHATACYbIH S3repT. CTakaHHLIK
GipHeLuie TYpAE OPHANACYbIH Gerinen an XaHe cy MeH aya WerapaceHAaFL!
XAPHIKTHIH Tapay cremacsit cuiz. OChl OPTanapabii Gy werapachiaa
TYCETiH CayemiK Here yuibipaiiTBIHbIH TYCHAIP.

Cen Kanaii olinaticeik,
Henikmen XapsiK my3y coisbik
Gollbimen mapansaHsimen, Xa-
eIk emKisziumepikis uinzen
YWmapsi £aHa XapKeipatider?
Kapoi enixmen xapeiK om-
Kiseiuumis, 6yiiip Gemi apKeins!
wieiknaiider?
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TyTac Tis6exTeri xare Xexenerex Genikrepaeri
TOKTLIH kywi Gipaei.

Tyrac TisbexTeri kepHey Xexeneren
6enikTepAH KepHeynepikin KOCIHAbICIHA
Ten.

Kexeneren GenikTepaeri Kepey 01apabir
Kegeprinepie kepi PONOpUMOHan

TyTaC Ti3BeKTIH Xannbi KeAeprici xekenerex
6enikTepAH KeAeprinepiHiK KOChHASIChiNa

Ter.
R=nR, Xanns! (6anama) keaepri 6ipaeii keaeprinep
Kochin5aH Ke3ge, AFHi R, an—
eTKi3riluTepair, caHs!
Ecen whisapy Mbicansi
XKeniaeri keprey 220 B, an Tisbexreri Tok kywi 5 A.
MbiHanapas! aHbIKTa:
a) TisGeKTeri xannbi (6anama) Keaepriti;
) R, pesucropsitbik Keaepricit (cyper);
6) ap peancTopaarsl kepHeya.
Bepinreni:
U=2208 2) Tis6exreri xann (Ganawa) Keaepri Msiaran ek Gonags:
I=5A | %-n:% Zzsiszmm
R,=10Om
R.=250m 3) R, R, ¥aHe R, Pe3NCTopnaps! TiabexTeii KOCbUIFaH, Xannbi KeAEPrici MulHaraH TeH 60asi
- R=R,+R,+R, (1)
R—1? (1) dopmynagas keneci whiragsi:

R,=R~R,~R, =44 Om~ 10 Om - 25 Om = 9 Omt
6) OTkiariuuTepaiK Ti3GeKTeli Kocuinybl Kesitge TOK kywi Gipaeii
TOpAAFbl KepHey Ti36ex Geniri yuik Ow 3aKbl apKbinbl eceneneai:

U
1= u=
RU=IR

A, Aevex ap peavic-

R=5A100u=508
425 0u=1258

(=i, R}=5A-9 Ou=45 B

KayaGsi: R=44 Ow, R, =9 Ow, U,=50 8, U,=125 Ow, U,=45 8

v,
u,
U,

Cypakrap e Tanceipmanap

1. Exi pesucrop TisGeKTeit Kocuifa, Gipikili PesUCTOPALIH KeaepriCi exiHLi PEsMCTOpALIH Kegepriciten 3
ece apThiK, OADALIK KepHeynepi MeH TOK KYWITEDIHIH MIHAEDIH CANLICTIP.

2. Henikrew TisexTeli Kocuiny Kesike TOK ki e3repmenai?

3. Tepr peauctop Tiz6exteih KocsinsaH. by Xaraaiiaa R,=2 Ow, R
a) TisGexteri Xannsi keaeprit;
3) R, R, R, pesucropnapuikaars: Kepreyai, erep U, = 24 8 601ca;
6) TisGexreri xannsi KepHeyai
&) Tiaexrer ToK KywiH,

Ow, Ry

Ow, R, = 1 0. Asbika:
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l PeHTren I ‘ Tamma I ‘ YAwTpaKynriH ‘ VHbPOKbIZbUL
cayneci coynenewy coynenewy cayneneHy
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Jlunsanapparbl KeckiHaepai cany

Ycak Hapcenepai yiraiiTyra xaHe Baksinayra apHanFa
XUNaTSIL U3 Ay A4S ATaTa, Nyl KON XaraAHAS p enre S el s

VAKelTKiLL BiiHex Aen Te araiigb. e e
XKazbik XaHe chepanbik aiiHanap KemeriMeH HapceHiH  minzen Geiliecin anyra 6ona

Kanpaih GeliHecin anyra GOMaTbIHbIH GINeCiH: HaKThl Hemece | Ma? Tycikdip.

Xopaman; YKeiiTinreH Hemece KiluipeiiTinren; Typa Hemece

Terkepinren. OchiHAa/i Typ/epre BOMIHETiH KecKiHACPAI AMH-

3anappa aa anyra 60nagb.

TR nynansi cowmerivien xHareiu nvaagarsi 3aTTeiN eiinecin epT-
Te. /IMH3HbI 3aTTaH ANLICTATKAHA KECKIKHIH Kanalh G3repeTiHiH cunaTra,

Nunsapare: 3ar Geiitecin cany mbicanbi
Erep AB 3Tl CypeTTe KepCeTinrenaeii MH3a MeH oI GOKYCTIK Xa-
36IKThiFSI 3PACHIHAA OPHANACKEH BO/ICa, KMHAFbILL TMH3ARAFSI 3ATTLIN Geli-
HeciH Canambis.
V/ 3arruin Geiieciss cany uin Heriari caynenepain Xonsi Typansi
Giniminizai KoNgaHATLIK. B HYKTECiHIN KeCKiHiH Canambis.
VB yKTeCiHeH WLHLIN, AH3ZHBIH, ONTUKANIK LTI
O HyKTeCi apKLIn TeTiH Cayne CuiHGaiia.
VB wyKreciven nun3afa Gac ONTMKaAbIK OCkKe Napanens 6assimia
TYCeTik Cayne aMH3aAa ChivFan Co 6ac GOKyC F HYKTECi apKsibl oTe
V/ JIAH3302H WeIFATHIH €Ki COyE WallbIpaHAL! 60naTbiHsIH
cyperen kepyre Gonanbl. Yk Chi3LIKTap Kewmerier
03pAbI Kepi BaFLITT KATFaCTHIPAMSI3
Onap KisinsicaTsik B, HyKTeci B HyKTeCiHiK Keckiki 60nsin Tabbinags.
3aTThik 6acKa WeTK A HYKTeCiHiK KECKiHi A€ OCs! CUAKTH CanbIHagS!
Anaiga A HyKTeci Gac ONTUKabIK OCkTe XaTKaHANKTaH, B,
HYKTECiHeH NMH3aHbIK 62C OTTVKANLIK OCiHE NepneHauKynzp TYCipy
XeTKinikTi. A, HYKTeCi A HYKTeCiHi Geiineci 60nbin Ta6buIaAb.
VA, xaHe B, HyKTenepit YWTacTeipsin, AB 3aTsiHbIK GeliHeciH anausis
V/ Ocei Xafaalina Keckin Xopawan, ykeiiares, Typa
60n3ab1. /120 OCHI KACYET AyNaAA KORARHBINAAL.

A8

LUETIE Cyperre kopcerinren AB HapceciHin walbipaTKyiw Mvk3a-
Rarbl KeCKiNiN CATATT. ATbiNFaH KecKin Kanaai 601aabI?
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3aTTbiH MarHUTTIK KacueTTepi

KasakcTanzsik MOHeTanap apTypAi MeTanaapaaH Typassl
OnapawIH KeiiGipeyniepi MarHUTREH apekeTTeces, an Keiiipey-
nepi apeerTecneifi
MarHuT epiciHe OpHanacTbipbinfaH 6apAbik 3aTTap apTypai
MarHuTTeNeTiHi 6enrini. OpTypAi 3aTTap ONapAbl CbIPTKbI MarHUT
epiciHe OpHanacTbiprarAp! e3iHule cesiHea:
1. CoIpTK OpicTiH aCepiK 031K IWiHAE 6OCIHCHTaTLIH 3aTTap AMamarHe-
THKTEp 6076in TabbinaAk. Mbicanbi cy, TY3, TAMEDHH, afal
2. Coiprpi epicri acepik e3itik iWiHae kyweliTeTi+ 3aTTap napamarke-
THKTED 607N TabbinaAb. Mbicanbi: ankomuHl, EORGPaM, HaTPHTL.
3. Coiprei apicTin acepis o3ikie iLuikge 20p KaBineTTAIKNEH (MbiK ece)
apTTLIpaTSIH 3aTTap (Tewip, KOBANST, HKE, KY/iManap MeH ocsi Me-
TanRAPALIA KOCNaRAPL) heppOMarHeTMKTEp 607N TabbinaAL.

BpTypai moHeTanapasIK MarHMTTIK KacheTTepi

Meiia cypaKTapra xayan Gepyre Tupsic

1. KaHaaii MONETaNap TapTLANaA XaHE KaWAIi MOHETaNap TapTSITMATIAL
Anbikra

2. Moweranap Wee Xacanbiran? OnapabiH Kypau Kanzai?

3. By veranaap Kai XepAe oHAIpinyi MYMKiH?

4. Bisain, eAMISAIN TYPFHIMAAPHIN KyH 100 TERTEK MOKETaMEH KanTa-
MaCL3 ery YW KaWuLa METATN KaXeTTriN Wamanan kop.

5. KYPaMbINA GaiinaisiCTb! MOKETaTaPASIK MATTTK KACHETTEPiN CHATTa,

Kaii moremantir maznum-
mix' Kacuemmepee ue exenin

MaruurTi any ’ -
eppomarHeTKTep/AeH (TEMIp, HIKeb XaHe k6anbT) Mar- b
HWTTE a7yabIK GipHewWE XObi 6ap.  ATbIHFaH MATHUTTED Xa- g i >

canasl Gonagsi.

1. Viikenic
MarHuTTi uHekin Gip yubinan exinui yuwsina Aeiiis GipHeuse per Xyp-
rizce, uHiewi MarkwTeyre Gonasi.

Yiikenic apKpnst maruuTrey

MaTepuanaap: xasui Marku, KIUKeNTajh chaK TYTIKLEC] Tewip XOHKa,

xomnac.

1. Tyricuseni Temip XoKamen ToRTHIpHIN, Giren Tacra

2. 20-30 per wanaceiga warwATr contyerik noocri (N) yriise Goisien
Tex 6ip Garsirra xypris.

3. KOMPaCToiK, KOMEriMeH Tewip XOHKaCh! 63p TYTIKWEHin MarHuTTeRyiH \
Texcep. ChiHaK TYTIKWeCIHIK NONAPABIFLIH aHBIKTa.

4. MarwuTrenyain, cebebin TyCiHATp. —

5. TyTiKuueni GIpHeLU® PeT KaTTo CKi KOHE KOMNACTSIK KMEriNEH OHbiK =)

MarHATTeRyiH Texcep.
6. Tanga xHe KOpbITIHAbI Xaca.
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2.2-KecTeciH KapacTsiphin, Kaii 3aTTHI XaHy
KbUYbIHbI LIAMAChI €H YAKEH eKeHiH aHbIKTa. ©3 Ka/aHaarb!
K30 (xbiny 31€KTp OpTanbifbi) Hemece KIC (Xbiny 3€KTp CTaH-
UMACH) KaHAal MaKCATTa SKyMBIC ICTERTIHIH 3epTTen, K30-HbiH
KaHAiA OTBIHMEH XyMbIC ICTEMTIHIH aHbiKTan 6in. €3 X30-aa/
XK3C-Ta angekaitaa TMiMA| OTbIH NaiAanaHy MyMKIHAINH 6afana.

Donbragari MaKTaHbIH KaHybiHa 3epTTEY KYPIi3.

Cypakrapra xayan bep:

1. HenikTen Kakramansi (Gonsra) ycraran kesge 6ip Geniri Tim bicTHiK
6onbin Kepineai?

2. Kakrama Tewnepatypacsis kanaii fon enueyre Gonagsi?

3. OTGIHHbIK THIMAIATIH CANBICTBIPY TCIAIH YCbiH.

Ecen wbisapyabiK Mbicanb

200  GeH3MHHIH XaHy KESiHACT WbiFapbinFan Xbiny Men-
WwepiH aHbIKTa.

Kecte 600ibiLLa 6@H3UHHIH XaHy XbLnybiH aHbIKTaIiMSL3.

BX: | Wewyi

02¢r [Q=g m
Q=410 flx/kr 02 kr = 92 10° ixc
Kayaboi: 9,2 MAX wsirapsinagsi,

KaHy KesiHA® WbIFapbIAATHIH SHEPTHA MOALIEP] GacTanKs!
MATPHAMAbIK MACCACH MeH TYpiHe fawa Tayenai

(CEEEEENEED Orem xary Tex cysik aya paiibikga yii-Xaiinapas Xbinbi-

TyFa FaHa ewec, CoRaali-ak APTYPAI Xblly KO3FANTKILTADE XYMSIC icTey.
YL KZXET. OTsIHHbIH XaHYbIHa XAChiN SCIMAIKTED WhIFBPATHIH OTTeriHiK
10%-Haw 25%-Ha Aeliin Xymcanagsl Xary Kesitae pKaLiaH Kewipreri wex
TONKIK XaHGaFaH eHiMAep (kyn, Kyiie XaHe T.6) Genieai. ATHOCOEpaHLIK
M&CTaHy&1 SHAIpiC OPLIHAADHI OHANACKAH XaHE YXATbIK Toifbi3 TYDATLIH Ka-
7anapAa eTe KAPKsIHAL XYPeA.

Cypakrap men Tanceipmanap

1. Kecrewi naiiganansin, xay Kesinge Kaii KOMIDAiH, A7HA TaC HEMeCe afal KOMIDAH, SHEPTUAAHBIH YiKeH
MenLepiH eneriHik anbikTa.

2. Kaparaii GepeHeci TONIK xaHy Ke3ike KaHLLa IHeprus WbifapaTsiHblH ecenteyre 60na Ma? By ywi Hewi
6iny Kepex?

3. Maccacei 3 kr Aopi xarfar ke3ge 11400 k/X Hepris Wibiapinsl. 19piHiK MEHLIKTI XaHy Xbinybik ecere.

4. Kenewi 1,5 IWTP BeH3u MeH Maccacel 3 KT CIUPTTI apanacTbipabl. AfsHFaH KOCNa TOFbIMEH XaHsin KeTy
YLt XUy ASIH KaHAal MeALLEDI WhiFaThIHEIH ecente.
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i

Tapayabl 6exiTy

Biniminai Tekcep

1. Kapanaiisiu KOMNCTsiH KOMETIMEH MATHUTTiK no-
THOCTEpiH Kanai anbIkTaysa 6OTaTbIHbIH TYCHAT.

2. Alinananarsi GyKin KeHiCTIK MarHT epicine Tonsi.
My anai sanengeyre 6onagsi? 3 fonensepinai
Kentip.

3. Marwurrepai Genrex Kesge apalisi exi nonioci
62p MarHuT Wweifagsl. pi Kapan Geny Kesige 6ip
Faka nonKoci 6ap MarHATT any MyMKiH Ge? ©3 gonen-
Aepinai xentip.

4. Here KOMNACTLIH CoIpTHIH HerisiHeH NiacTAKTeH Xa-
caligs? Here TemipaeH xacauaiigsi?

5. EXi Gipael 60naT WwaBarbiHLIK Gipeyi MarHHTTeai.
LLIaBaKTapAb! aHa KONAAHLIN, MATHWTTENTeH wa-
62KTbi Kanaii anbikTaysa Gonasi?

6. MarwuTre MarHuT epicinik, 62p 60nyLiH Monekya-
TbIK AeHreiige TYCiHAIpyTe Thipbic.

7. Erep kenerren ep o3iiK MaTHUT @piciH <xofanT-
Cav, 0Hga He 6onye! MyMKIAZ MyHbIK Kargal can-
A3pbi 60y MyMKiH?

Bisnin emipimisneri pusnxa

3neKTPOMATHWTTIK KoMeriMen KaHab Tasanay

FBIbIM KaH 32KbIMAANYSIH eMAeye TYBereiini XaKa
ACT] YehiHagsi HayKacTsik KaHbiHa apHaifbl pearenTrien
HAE/TeH BTe YCaK TeMIp WapAaPAAH TYPATEIH JUSHCSI3
TY3/61 €piTiHAl eHrisinesi. BYn PeareHT aypy TyabIpywbt
MUKPOBTapALIH Benrini 6ip TypiH Tapras. Conak Keliik
KaH epiTiHAIMeH Bipre NEKTPOMATHUT apKelbl eTea, 0
csI Temip Wapnap apKsLnbl aypy TYAIPYLS! MAKPOS-
TapAK YCTan, KaHAbl Ta3apTags.

Tewip 6enicrepi

- .Y

P

o
o

Biniminai 6arana
(OChi TapayAbiF OKy MaKCATTaphIH KaHLANKIKTb! MEHrep-
FeHiR, Typa/il O/NaHSIN KOp. B3iHe ChiH KO3IMEH Kapa.

Kecreperi TUICTI TYXGIpLIMAGPAS! TaHAa Xare 9p6Ip
YK IR KEKCHI TYCiby YL He icTey kepenTiriH X,

Men o3ive KanuwanbikTe! cenimaining

MeHit, KOABIMHAH ..... Ken
KepaiK MaruyT epicin canatray;
MarKTTepAiK Heriari kacueTTepin cunaTray;

MArHUT OpiCiH Ky CLI3IKTAPbI ApKLITL FPAGUKTIK
TYpae Geiiteney;

3aTTHiK MATHUTTiK KacueTTepin cunarTay.

Snextpomarku
Tyaael epitivgl

SpurpouTtep N
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3aTTbiH arperaTThiK KyWiHiH e3repyi

Cyawl 6aksinay Kesinae 6ip arperatTik kyiiaeH exinicine
61y YAGPici 0Te XaKchi KBpiHeai. B3iHHiH eMIpAiK TaxipuberHen
3ATTLIH KaTTHi Kyi#AGH CYitbIK Kyiire eTyi 6aKy 4en aranaTbiHbi
6inecit, Kepi yAepic KaTaro Aen aranansi. CyMbIKTbIKTbIH ras
Topi3i Kyiire aiiHanysl 6ynaHy, kepi YAEpic — KoHAGHCALMS
Aen aranagel.

Bip Kyiiaen exinuii Kyiire oTy Ke3IHAR MOEKYTATaPALIH KO3Fa-
TbICh, O7ap N KSUVIGMAEI! ieH ZaTTafb 03apa apeKeTTecy CANaTb! 02repe.

3arTein pasansik aybicybineiK rpadurin cany.

Cen oo xyMbic 6apsiceiHAa Hy3ab! epiTecit,

KyMbiC iCTey i Carah MbiNa Kypan-Ka6ABIKTap Kepex Gonags:

V' Kap Wewece ycaK yrinen My3bi 6ap bAHIC

V' Tepmonmerp;

¥/ KbIBASPIBIL Hewece Kyi3AbIpy TabakwacH;

¥/ TepuoMeTpA yCTan Typyra apHansan inreri xaHe my{races 6ap Taran

KYMBIC aAKTaAFaHHaH KM 33T TeMNEpaTyPACHINBIK KH3AIPY YaKbITbIHa

ToyenainiK Tpagurin can. TepMOMETPAR KBPCETKIIN P MAHYT Caiibih

ain OTeIpy Kepex.

Keneci cypaxiapra xayan Gep:

1. Tepmowmerpai we yuin Taranra Gexiry kepex?

2. Ocei Taxipubeni xacay Kesinge Kanaaih Kayincisaik wapanapein Kon-
AaHABINT

3. Temneparypa opaaiiein xorapeinaiitein rpaguk Goikrepine xome
3aTTHiN TemnepaTypace: 6ipa3 yaksiT Goitbi o3repueren rpady Gorik-
Tepive Hasap aynap.

4. 3epTIerin xaTkah 31T KaAali 6acTanK arperaTTbik kyiAe Gonransi
canarra

5. Katroi kyiiaen cyiiik kyiire Kewy yaepici kanaih aranagsi?

6. Och XafAaliAa MONIEKYAANAPABIH KMHETUKANBIK XAHE NOTEHUManAbIK.
SHepranapsi Kanaii o3repea?

7. Ochi peTTe MOAEKYNANAPABIK XBIAGMABIFb kanait e3repeai? Here?

8. 3aTrarki MONeXyMNapASIH OPHATACYb OCb! YaKbIT apanbiFbinaa o3repe
me?

E20 321 ras ropisgi kydiinen Gipaew KarTs! Kylire Kewyi MymKin 6e?
Mosexynanapgsi+ e3apa apexeTrecyite Kawgaii e3repicrep ocsi Xasaiiga

6onage?
CypakTap MeH Tanceipmanap 7°C
1. Cyiibik Kyiigen KaTTe Kyiire Kewy Kesitge MOfexynanapasii Kosfambicsl 232
Kanaih eareperikin canarra. 200
2. TpaguKre Kanaiibinbik Ganky rpadwri kepcerinres. Erep Kanaiibl cansit-
aTbinLIn, GipTe-GipTe KaTTbl AeHere aiiHanabipsinca, Temnepatyparsii 100
cep ery yaKeieian Tayenainik rpaguri Kanaii o3repeai? o tun
30fa 10
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68 68 KYpan-xaBabIKTap: 10K ko3, Kui3AbIpY WaAaps — 3 4ana, aMnepueTp,
. . KIAT XaHe OTKiarity CIMAAP,

Twnoresa: Mapanes Xansay KESHAE WaMHLIH Xapbifs! o3repe we?

‘Coi36aHbi Naliganasin, Kesek-Keserivien NEXTp TI3BEKTEpiH XiHa.

Napannens xanray Ke3iHze WamHsIH Xapeifsl Kanaii o3repeTiHin Tana.
5P WIAMAGFHI TOKTHIK KEpHEYi MeH XyMBCoIH ecenre.
B WaMHbIH KyaTsik P=I-U Gopmyacs! Goisinwa ecente.
Tox kesitik kepHeyin 8 B, 10 8, 12 B Giprinen e3repry apksinbi Kaiita
3, a-cyper. 6 B oK xesiten, onue. .
aMnepMeTD, KIAT XaHe napantens OpIHAANFaH XYMBIC Kaibl KOPSITEINASI Kaca
KOChINFaH exi wanHaH Typass!

a) a)

EEE S

3, a-cyper. 6 B 1ok keairer, (SR Tovac ancommsin 1093 natenrenren eveprabbice 6ap.
aMnepMeTp, KINT XaHe Napannes  Onapasik GIpiHiK XYMBIC CTey YAPICi 21eKTPOXMMRTIIK aCepre Herizgenten
KOCHITFaH Y WakiHaK TYpaA S76KTP. Caaybily 607N TabbInAsL.

CypakTap mew Tanceipmanap

1. TOKTHIH XyMSICh! Here XaHe kanai Tayenai?

2. TokTsIK KyaTs! Here XaHe Kanaii Tayenai?

3. TOKTSIN KYMbICHH S/LIEYTE KaXETT Kypan-XaGAsKTapas ara
4. TOKTSIH KyaTHIH E/LUEYTe KAXETT] KYPa-Xa6ALIKTapAL aTa
5%, IneKTP CanaybiL KyPLINFLICKH 3epTTe.
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Kaitnay

Sdxecme  KaiiHay yaepici CybIKTLIKTLIN Tek Kaka GeTinge FaHa evec,
e 6yKin iLuKi KypBLTBIMBINAA 0TI KaKBIHAS! GynaHy apeKeTi
Lo 60/1bi TaGbiNabI. By CyAa ayaHbi epyi cebeBiHeH opbiH anybi
i At MyMKiH. KbIAbITKaH Ke3ge KemipwikTep TypiHAeri aya Xofa-
Koicom Kesivae) pbi KeTepineai, oliTkeni Konipwiktep cy Gynapbiven Tonazs
T 35 CyiiblKTbIKToIH KaliHay TemnepaTypachl Genzii 6ip KbiCemda
G 78 6ipaeih Gonagsl. Kaiian xaTkan Ke3ae CyibIKTLIKTIN Temne-
Cy 100 partypachl e3repMeiai.
Coman 357 <

ATMOCGEpaLIK KbICHIM G3repren Ke3ae CYAbIKTSIKTHN

35xecme  KaliMay Temnepatypace! oarepei. CoMALIKTaH aTMOCHEPATBIK KsiCHMbI

] Tewen Taynapaa cy 100 °C-AeH ToMEH TeNEpaTyPaAa KaiHaaL.
Gynany cuinyw, 10° A/xr
e G 3.4-KeCTeciH KaPACTSIP, OiiAaH XaHe CYPAKTapFa Xayan Gep:
Keice cesivae) 1. 70 °C rewnepatypaga cnpr Kawaaii kyiide 6onagsi?
o 03 2. CyAKTIKTAPALI KTICHICH QAMHbIH KOTLHAR KaTIHaYS! MYMKiH?

3. ATMOGOEPa/SIK, KHICHIM XOFapSLTaraHA CHIMAMTEIK KaiiHay Tewnepa-
301p 04 Typace Kanait earepeai?
Crvpr 09 CyiibIKTLIKT! GyFa aiHARALIDY YLLiH KEKETTI Xbiny MAWep]
o 23 Mbita Gopmyna GobiHWa ecenTeneai:

Q=L-m

MyHAA L — MeHwWiKTi Bynary xbinybl (ZX/Kr);
M — CyibIKTIKTBIH Maccacs! (k).

Konpencauns

KoHaeHcauma — 6yn 6yabiH, CyiibIKTbIKKa aiiHany yaepici.
By Gyabl CankbIHAATKAH Ke3jle Xy3ere acaabl. Mbicanbi, KaiiHan
XKaTKaH CyaIH 6eTiHAe Cyblk KaCTPOAAIR KaKMaFbiH yCTacak,
OHa KaknakTa Cy TaMIWwbINApsI Naiiaa 6onAAbI

anbipakTapaars! wei Tamwubinapsi — Taburarta aii-
Ka7aTbIN KOMACHCALR YAPIC

CypakTap men Tancsipmanap

1. WomsinsaHHaH Keifit CYAAH WIBIKKaH KE3A€ Here CAKLIHALIKTS! CesiHeTiHINa TYCiHATP.
2. Keinnam MiCiprits bALICTa Ke3 KeAreH TaramALl Xbingam nicipyre Gonansi. Henikren Gynaii GonaTsiksit
Tycingip.
3. ©3 Ky ewKaWaH 63 GeTiHiLe KenTipMereH anawFa apHAFIH HYCKay Xa3. HYCKayAa CHITATTansaH Gaprbik
apexeTepai Tyciraipy Kepex. Mbicansi: Kinigi KenTipy Kesikige Tericrey Kepex (6yawy Geri ynaiity yuik)
4. 20 °C TemnepaTypaga aniHeaH 1,2 AMTP CIHANTBI TObIFBIMEH GyNaHALIDY KAXET. BYA PeTTe SHepruAHbiK
Xoranysi eckepinmein.
2) B! YLt KaHuWa XbUry MELLEDiH XYMCay KepeKTirin ecente.
5) TeMrepaTypaHbiK, antikFaH Xbinyra Tayenainik rpagurit KYpacTuip.
5. *CypeiH KaiiHay TeMnepaTypacsi Tayra KeTepiAreH Caifbik Kanait e3repeTiit eprren Kop. KasaKcran Tay-

7ADbiHa APHANFAH XMBIHTBIK KeCTeH] KypacTsip.
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MuxpocKon xaHe Teneckon

)

u3nKa, 6110/10T A, MEAMLNHAAR YCaK AeHenepai Gakbinay
YLiH MAKpOCKON KOAaHBIMaAbL. MUKPOCKON eki Hemece 6ip-
Hellle XUHaFbIL NMH3aNapAaH Typaasi. [leHere 6arbiTranran
MH3a 06beKTMB Aen, an 6aKpinayWbiHbIK ke3iHe baFbiTTanfaH
W33 OKyAP Ae aTanabl. MYKPOCKONTBIH 0GbekTusi cypeTte
Kepcerinrengeii AB HOPCECiHiH HaKThI, YAKEMTIAreH, TOHKepIn-
rew A,B, Geiinecin kepcereai. byn Geiike ic xy3iHae okynsp-
BbIH GOKYCTLIK Xa36IKTLIFLIHA OPHANACKaH. OKYAAD AyNaHsIH
KbI3MeTiH aTkapaasi. Jlyna xopaman, ykeiirinrew, Typa A,B,
GelieciH kepcereai.

o6nextun okyp
. 8 F A3
B g F
)
A

1-Cyper. MUKpOCKONTarsi Cayenepait Xonbi

Anfaukel MikpockonTap XVII faceipsa-ak naiiaa 60aasi.
Con Keaeri e Xakcsl AereH MUKpOCKONTapFa 3ar BelHecin
270 ecere aeiiin ynKkediTyre MYMKIHAIK 6epeTiH roAnaHAMANLIK
AHTOHY BaH JleBeHTYK KYPaCTbIpFaH MUKPOCKONTAp XaTaTbiH.

(ESEET nesenryx naiiganasican Mikpockonka yKCaiiThi Mkpockon
KYPACTBIP. O7 YWl KAPTOH KaFa3ab1 UHEKK KeMEriveK Wassik Tecik 60na-
TiHgalt eTin Tecy Kepex. Tecik apKsisl KapacaK, Kiui apineH xa3binrar
MaTiHHiK YAKefireHin KepeciK,

MVKPOCKONTBIH yKeliTKiLL acepin KywediTy yuwin Tecikke cy
AMH3ACHIH OPHAACTBIpYFa 60NaAbI. O YL TeCiKKe 6ip Tamusl
Ta3a cy TaMbi3. ©3iH Xacara MUKPOCKONNEH XyMBIC icTen kep.
By oHaii wapya emec, anaiiaa a64eH KOMXETIMAI.

Bi3AeH 6Te anbiC OPHANACKAH IPi 3aTTapAbl, Mbicans, Ali-
Aarbl Kpatepnepai Hemece MapcTeir, MOAAPAbIK KaknarbiH
3eprTey ywik kepy AYP6inepi — TeneckonTap naiiAansiHas!
«Cpepansik aiiHanap» TakbIpbIGLIHAH MH3ANbIK TENeCKON —

Hoicanmeir yeliminzen
Geilecin any ywis cen Kandaii
onmuKanei Kypande! (MuKpoc-
~Konmei Hewece meneckonmei)
‘natidananap edin? KayaGeindel
mycindip.
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Koy pusnkacol

Bi3gii eimizain Keizbi10pAa 06AbICHINAA <BaliKoHBID» Fapbiw aiinars!
OpHAnacKaH. Fapbi ainasuiHLIH aywarbinan Kep aiHanacuikAarbl opouTasa
6ackapy XaHe 6aCKa 43 FapbIL ANNAPATTAPbIH KIGEPy XYMbICS Xy3ere acsi-
bUTaALL. DPTYPAI UITTLIK XO6a7aPALI XY3ere achipyaa <BaikoHsIp» Fapbius
QUAFLIHLIK KOCATbIH YCiHiH MaHLI3b1 30P, OHbI YWILIPBIATEIH anNapaTTap
cavan Garanayra Gonaabi

1.1-kecme

Kyaere aceipbinatein VUIbIpYABIH nemAiK
6araapnamanapasi Typnepi oye Kemenepimen
cansicruipranarb %

XKepai angsih ana TeKcepy xae Gakeinay | 90

YaKpiTiua KayincisaikTi yitnecripy 70
Balinanbic xare Tenexatap 25
Garpapnamanapst

Mereoponorvanik kamramaceiaanasipy | > 40
Foitimy seprreysep 30
BackapbinaThih Gasaapamanap 100

3bMbIpangapMen opbuTara fapeily annapaTTapsl Xerkisineai. 3simbi
pan — Biperei KypsInFb, OB KO3FaNybiHa KOPLUAFaH OpTaHSIH (MbICa
ayansin) acepi XOK, 3bIMBIPaH KO3FRATKbILIb SPTYPI OTHIN TYPAEPIH KON~
/AaHa OTBIPHIN, XYMBIC ICTeiAi. 3IMBIPAH aHAP-XarapMail oHIMAEPIH
UibiFapy apKbibI KO3FaNaRb

Fapbily anNapaTTapbIHBI KOSFANTKbILIG! KAHAPMA KaHYbIHBIK
KbinybiHa 6aii1aHbICTLI KaHapMali XaHybiHbIH Xbinybi Aen OHbIK Macca-
ol TOMBIFbIMEH XAFbiIFaH KE3Ae WhiFapbunfa Kbiny MenLIEpiH aiTaj.
KaHyABIH XUy b1 HEFYP/IE XOFapbl 60/IC3, OHAA O OPGHTaFa CORYPbIN
aybip XYKTI KAHanaii XeTKise anag.

1-3-Tapaynapaa CeH 9pTYPA Xbiny KYGHIAICT3PEIH XOHE ORGPALIH
KacherTepin aepeiicir ¥
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Tnoccapwit

AGcontor Temneparypa

A6contor Hon

ArperarTbik Kyit
KaKinan Kopriuik

BpoywasiK KosFansic

FanbBanuKanbiK snemeHT
TypaKTsi TOK reHepaTopsi

Opranin werapace!
OpKew

Kaiiaiiraprbius
Keicoim

Avonpun
Buncnepenn

Bipaix 3apaa

XKepre Kocy

3apaATHIN cakTany 3ans!

Asibbic

naykyma

Bynany.

Iueprun ke3aepi, Ganama/
wanapatbin OK3K)

Kaneiigoekon

Kanopumerp

KenbBuH Wwkanace, afsunusik 70pas: KenbBukHiK KypMerive aransak,
abconiot 0 K TemneparypanaH Gacranags.

MOTeKYAANADALIH DIk Xbiny ik KO3FaNbich] TOKTaTbIH TewMnepaTypa.

3aTTLIM KeeMi MeH GOpMACHIH CaKTay Hemece CakTamay KaGinerin cuar-
TaiTLIN Kyl

Ke3AH aKayb! (PGPaKUMA aHOMAAVACH), KecKiH K3 TOPbIHAa eMec, OHbIH
aAbINAR KabINTaCIAb

Fa33p MeH CylibIkTarbl YCaK GenLLIEKTEpAIK MONEKYAaNapMeH COKTbIFbI-
CybiHaH BOaTHIH PeTCia Ko3ransicel. Afbinubiv 60TaHuri BpoyH 1827
Xblbl AUIKaH

SMEKTP TOTIHLIN XUMUALIK KESi, UTANbAHASIK Q3K Ny K [ansBaHi-
iR (1737-1898) kypwmeritie aTansan.

MEXaHUKa7bIK 3HEPrMAHSI TYPAKTH! 1EKTP 3HEPTUACLIA TYPEHAIDETiH
MawMHe.

3PTYPA Teib3AbIFLI 63D OPTaAPAbIK TYiiicKeH Xepi.
TORKBIHHBIK €1 XOFapbI HKTeC]

6ip WeT] KyPbUILICTaH XOFapb! WbiFbIN TYPaTLIH, eKiHWI WeTi Xepre
KOMInETIH TYTaC oTKi3iL, Heicanabl Haifsaraii Tcin GyiyaeH cakTaiias.

nepreHAVKYAp KYLITIK 6IpAik 2yAansa acep eryiH CunaTTaiTsiH puuka-
61K wana,

GOKYCTHIK KAULLIKTLIFbI T METD. GONATEIH AMHIAHLIH ONTUKAALIK Ky
aK TyCTiM criekTpre xikrenyi.

Gipre Tex Gonarein 3apAA

KT KYPLINFBINAPE! MEH KYPATAIPBINBIH XeAl apKeiMsl Xepre Kocsinybi

TYbIKTaFGH XyTieAe SNEKTP 3apAATADLIHLIH AAEBPANSIK KOCHIHASICE!
TYPAKTbI GOMATEIHbIH CUNATTATHIH 32K,

2303, CYibIKTa XoHE KaTThl OPTaAa T3PaNa ARATbIH MEXAHKRNSIK Cep-
AiMal TONKEIHAGP.

3apAATape Gipeii eMec AeHenepal XaksIHAITKaHAA NEKTD 3apAAIHEIK
KOHQMTYPALIMSCHIHLIK O3repyi.

3aTTLIH CYIiLIK KYViAEH a3 KyiiiHe aybicy yaepici. Bynawy cyifbiKTsik Gerikge
Xypeai

ASCTYPA| SHEPTVA KS3A€PIH ATMACTHIPATLIN, NEKTD SHEPTUACHH KYpTFbl
Heece Kypu1bIM apKeiTb anyfa 60RaTbIN TaCiA

ONTUKANIK KYPbIAFbI — OFibIHULLIK, KO XafAaiiAa exi HeMece OAaH Aa Ko
KoieHen aiHanap Xyleci opHanackaH TyTikule.

Kargaii 6ip QU3MKaTLIK YAEPIC KESIHAE, XYTBINFaH HEMece WsiapsinFa
Xblly MeLLIEPiH eLeyTe apHATFaH KYpan.
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6) Cyasi Kui3abIpy Kesitae KaHaal Xbiny Typi XOFanysi MyMKI?

ATan xepcer. )
5) TyHae XoUyAs! YCTan Typy VWi YLIKTATSIH KanusIKTbI

KYPSINBICh! KaHAAM 601y KEPEKTITIH TYCIHAIP. @

17 ynaid]

CoinanTsiky 6anky Temneparypacei ~39 °C. CeiantoiK a3garan Geniri
20 °C-Tat =50 “C-Ka AN 6Te Cybik MY3AATKbILI KaMEPACHINA CYbi-
Teinagsl
) Canksikaay MpoUECi GaPHICHIHAA ChiHaN TeMnepaTypackiHbit
YaKsiT @Tyike Kapa e3repyin KepceTetiH rpaduK cui. [6)
) CeiHan Keceri My3AaTKailLITaH anbiksin Genmere akenikai. Coivan
Temnepatypacs! Kanaii esrepeai? Bany ypaiciu MKT Herisitae
Tycinap. @
6) 3aTTLIN MEHLLIKTI Xbly ColffbIMABIBIFLIbIH BHBIKTAMACHIH Xa3.
(CoHANTSIH MEHWIKT] XbiTy CoFSIMASIILIFbIH KeCTeAeH anbikTa.  (2)
17 ynaia]

©Te Cybik aMaKTapAa CyAbl MY3AbI €piTy apKeiTb anyra Gonaasl Tew-
neparypace ~15 °C, maccacei 500 T My3 Keceri 6ap.
) Ochi MACCaaFs Y36l GaTKY TEMNEpaTYPaceiHa A€l Kui3abipy
YLiH K3HILA Xbiny MOTILIEP] KaKET GONATLIHALIFbIH aHbIKTa.  (2)
9) Bepinres Maccanars My3as epiTy YL KaLLa Xbiny MeAwepi
KaXeT eKeHairiH aHbiKTa. @
6) ANBIHFaH CyAbI Kaiinay TeMrepaTypachiHa Aeiiin XeTkisy yui
KaHWa Keiny MOAWEP] KaXeT GOAATBIHAbIFbIH aHBIKTa. a
5) BapAbIK XYMCaFaH Xbiny Me/wepiH ecere. @
17 ynaia]
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YKyKa nuH3a Gopmynacwt

Cen KiTaTsik ycak piNTepMeH XasbinFat MaTIHIH GOKYCTbIK
KalbIKTbifb1 30 CM YNaHbIH KEMETIMER OKbil OTBIPCHIH AETiK.

CeH 3aTThiK XyKa AMH3aAarb BeliHecin Kanaii cany xare
cunarray kepexririn Ginecin, Cyperre XuHarbiw ukzaaarti AB
3aTbitibin A'B' GeiiHecin cany Tacini KepcerinreH.

Beiikerin OpHanacybiH yka AuH3a GopMynaciH Konja-
Hein, ecenTeyre 601aasi:
111
F d f

TeomeTpus cabakrapsiiaa anca GiiMinal naiigananbin,
6epinren GopMyna MeH YChiHbUnFaH CyPETTiH KeMmerimen 63
6eTiruwe ecen weirap.

L - D exenin Bine oruipsin, conr GopmynaHLl Msa

Typae xasyra Gonagsi:
11

D= f

D — /uH3aHbIH OMTKANIK Kyl

©opwynafa KipeTik WaMazap HakTbl 43, XOPaman 4a 60rysi
MyMKiH. KOpamaz Wamanapas! Tepic Aen caay Kabbinaanta-
HbiH ecte cakTa.

UHarbiiy XoHe WalIPaTKSILL WK3a YLK 3aTTbIH SpTYPAT
OpHanacybi Ke3iHACTi TaHGANIPbI ECKEPIATEH XYKA MMH3a GOPMYACHIH Xas.

IVH343 KACANATLIH KECKIHHIH eNLIeM] 3aTTbI MWH3ara Ka-
THICTbI OPHanacybita Tayenai 60/agsi. Oribi e/Lieyre 6onagbi
HeMece MH3aHBIK, Chi3bIKTbIK YAKENTYi () opMy/ackiMen
ecenteyre ae 60nasi:

LA
=4

H — Gelienin Coi3bikTaik onwenm],
h — 3aTTbiK CbI3bIKTLIK ©/1LIEM.

Opinmepdi 3 ece yxeiimin
~Kopy yuwi nynansi kiman Gemi-
Hew Kandai KawiKmeiKma
opHanacmeipy  kepexmizin
aweismayra 6oametk macindi
cunamma.
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AHanNOTThIK XOHE CaHAbIK CUTHANAAPAbIH,
apTbIKWBINbIKTAPbl MEH Kemwriniktepi

©TkeH fachipabiH 80-XbUAAPHINAA KYHACNIKTI OMIpAEri Kbi- pr——
3bIKTSI COTTEPAI CTE KANABIPY YLUIH ISHKFA CYPETKE TYCIPIN, comduns eusniansa ayeicysr.
OHbI XYABIDBIN, GOTOMpAGWA WLIFapy KaXeT eai. AN Ka3ip OHa ary Gacka 6 metcondamen

CypeTTi GoToanNapaTTLIK 3KpaHIHaH 6ipaeH kapai Gepyre 60~ keamip. Ezep ecxi modensdep.

nagp!. NeHKanap/sIi OPHLIHA Xa/ KapTanaps! naiaa 6onae! KAKChI KyMbIC icmedimin Goca,

A PACIH P A xapranap 2 bonal «candbiK» Modenbep He yuit
Kaxem?

AHanorTbIK curHan

AKNPATTLI 3MEKTPOMATHATTIK TONKbIH KeMeriMe Bepyre
60nagsl. Kebikece paanoTonKsiHaapwmen Gepineai. Kasipri kesge
CUTHaN TeNECTaHLARAH HeMece YATb BaANaHbIC CTaHLMACEIHAH
aHANOITHIK TYPMeH e, CaHAbIK TYpMeH Ae Gepine anagsi. Mbi-
Canbl, paMoCTaHLAAaFs! FM MeH AM AbiGbICl — aHanorTbik
CUTHan. PaayioCTaR 14342 AbIGHIC MAKPOGOH apKbisl 3/1EKTPO-
MarHWTTiK TepBenicie aitHanagsl. JbiBbiC TOHb! HEFYPIsIM XOFa-
pbi 601ca, TepBeic Xiiri Ae CORYPAbIM KOFaps! 60NaAbI an
ABIGBIC KaTTI 60/1Ca, AMMANTYAA Ken 60naAbL. AbiHFaH 3nek-
TPOMArHUTTIK TepGesiic api Kapaii aHTeHHa KeverieH Keicrikre
3/1EKTOMATHUTTIK TOMKbIH TYPIHAE Tapanaasi.

KabbingarbiluTa Kepi YAEPIC XYPeAl: aHTeHHaAaH abirfar
NEKTPOMATHATTIK TepGesiic ALIGLIC TepGeniciHe aMHANAAS A2,  anorru new canasi
AMHaMUKTEH AbIGbIC ecTineai. doToannaparrap xare kapransik

AHANOIThIK CUTHaNABIH GePinYiH XaKCbIpaK TYCiHY YLWiH ke~  xaabics 6ap Tacnanap Geiiec
neci sepTTeyai opbiHaay Kaxer.

ASIBbICTLIK aHANOITBIK CUTHanAbIN Gepinyi

Marepmanaap: e Karas (V1acTii) CraKar, yaugsirss 5-6 b GOATHINYabin
ceprivai xin

1. KyMbiC Crey Karuaachin Tyciaip.

2. AKapaT GepyAiK OCHI TYPIHIK APTIKWBILIKTAPSI MeH KeMiniKTepiH
s Cangsik curhan

3. Erep ywinwi anam xinti KonbeH ycTaca, He onansi? |—| H |—| H |_| H

AHanorTuiK xaéap TapaTyAbiH KemMuwiniktepi

AHANOrTbIK, CUTHa b TapaTy 6apsIChiHAa KenAeHeH Beret-
Tep Naiiga 60nYsI MYMKiH. MICanbl, XUInIKTiH, aMMANTYAGHbIH
XaHe annapaTypaHbI Canackl AbIGHICTbI @3repTeai. AnbiHFan
ABIGHICTIEH KTap KOCIMLLA Wy Naiiga 601aasI. KXeTTi TonKsi-
A1 TAHAGN KaHa GepiArer aKNapaTTbl Ke3 KeATeH 3Aam ThiHAaybl
My

AHanOrTLIK curHan

AHANOITHIK XaHe Canabik
cATHangapALIH Belineci
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YKapbIKTbIH CbIHY 3aHbl

et kyH 6aTKar KE3/4€ OHbIH KEKXUEKTer Tek XOFapfbl eri-
ritt Tanait pet kepren 6onapcsir,

CeH XapbIKTbIH MENAIp eMec 3aTTapMeH Ke3AeckeH Kesge
0NapAaH WaFbLbICATbIHBIH Bineci, Erep 3aT MeAAip 60ca, Xa-
PHIKTBIR 6ip 661 07 apkbinbi TeA, an 6ip Genii Warbinbicags!
Kapsik 6ip OpTaAaH 6acka OpTara BTKeH Ke3Ae 3iHIK, BarbiTbir
©3repTeai. ByHbl 9PTYPAi OPTaAaFsI XAPbIK KbUIAMABIFbIHbIH
alibIpMaLBIBIFbIMEH TYCIHAIPYTE 6013461, XapbiKTbIH 6ip Op-
Tanan 6acka oprara ey Keaikaeri Tapany GasbiTbiHbIK o3repyi
HKAPBIKTBIH, ChIHYbI ACM ATaNAAbI.

KyHaenikTi eMipae cer XapbiKTbIK ChiHybiH anAeHeLLe per
6abinaasik. Mbicansi, wail KyifbinFaH CTakaHAarsl KachiKTbIH
Ke3re KOPIHETIH KMChiK BeiiHeci XapbIKTbIR CoiHybIHaH NaiiAa
6onaps!

R e xnma rexipuBec. MoHeTanbi KeceHik LieTien Kaparanga
KepiNGeliTinAeli eTin iusike can (1-keceneriae). Kecere cy Kyi, enal cen
MOWeTaHbi Kepin TypCi,

(Cen anail OANATICHIH, MOETaHSIN, KETEPiATeHAEi XOHE Kesre KepiHeTiHAeH
Gonyaiia cy Kanaiiua acep erti?

Xapbik, cayecin a Gypbiunen exi OpTaHbiK Geniy wera-
pachiia ayaaa cyra Kapaii GafbiTraiimbi3. Aya — Cyra Kaparan-
23 ONTUKAbIK ToiFbi3AbIFbI TEMeHipex opra. lLlerapaga Xapbik,
Cayeci BarbiThik G3repTEAl XOHE CYAR BEPTUKANbFA KATHICTEI
6acka BypbiluneH TapaaTbii 601a4b!

ChiHFaH cayne XaHe Cayniein TyCy HyKTeciHaeri cy Getine
XYPri3iAreH NepRenARKYAnp apackiHaartl y Gypbilibi chiky
6yphilubI fen aTanafsl. byn Xaraaliaa chiry Bypsilibl TyCy
6ypbilubiHaH Kilui 60136

Erep coyneni cyaan ayara kapali 6afsiTTaca, OHAA Chiy
6yphiLubi TYCy ByphilbiHaH ykeH 6012461, Cy — ayara Kaparak-
22 ONTUKANbIK XaFbiHaH Thifbi3AAy OpTa.

Wi maninde Kywwin ocer
Mesemme KoKXUeK Coi3biFbiHaH
mewmen opHaacKawein Kanaii
mycidipep edis? Ezep Xepdi
ammocdepa Ka6amel Goma-
ca, 6is Kydi 0an con opHeik-
da Kepe anap ma edix? Cen All
Geminen Kynnin Gamysin Ka-
naii enecmemenikindi cunam-
man xep.

TR
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Kaih woioKep cexingi Kopineai

Bap LIk XaHAPWa/t TACKMAMAAYLIINADASIH Ta6AHBI XEPFE KETETiH Whik-
Xeipbi G3p. ON KaHAal MaKCATTa KonaHbIaAL? LWbiHXsip GOAMAC, He
Gonys: MywKin? ObIK Cangapsik air

(GZEEED isaiv owipiviane xepre Tyiiuikrayasi kaiiaa kesaecerii Typansi
Ofinan xave ONaPANI MaNSI3ZbIAbIFLN Garana

Bosy

SMeKTPOCTaTUKAAbIK 6OSY METanN ByifsIMAaPLIH, ABTOKGAIK-
Tep MeH BenocuneATepAi GOAYAbIH OHTAIAALI TYPAEPIHIH 6ipi
60/1bin TaBbiNabI. SNEKTPOCTaTUKANBIK 607y Ke3iHze 6osy oTe
Teric xaHe BIpKeNKi Walbipaiial. BOsy YlWiH MeTaan Byiibl-
MbiH XOFapbi ezl XaHe Tepic 3apAATaiiab. Bosy BypIKKiLi OF
3apaaTanaasl. Bosy GypikkiliHAeri 60Ry TaMWbLIAPb! A2 OH
3apAATanazs! KaHe 3NeKTPOCTaTUKANbIK Teby KyLLiHiH acepiHeH
6ip-Gipiten Tebicin, Tepic 3apaaTanFan GyiibiMmeH Gipkenki Tap-
TUNATIH BYATTBI KanbINTaCTbIpaAbl. By 9aic new 60sy Xafyaa
apeTTeri weTKenep xaHe BiAKIENEPA KOAAAHY /! CANbICTBIP-
FaHAa WhIFbIH 3/A€KaliAa a3 XyMCanaab!

TlnacTuKanbix KOpFaHbic

KyHaenikri emipae XaHe ac YiiAe NouaTIAeH KanTamacik
Tayap/ap/Abl CaKTayra XaHe opayra KonaaHaasi. Erep KanTama-
Hbl OPaMHaH Te3 TapTCan, OHAa CTaTWKaNbIK 3apAATAp Naiiaa
6onagel. KowTeliHepaepaeri Hemece KopanTapaarsi 6y 3a-
PAATAp TayapapAbIH, Thifbi3 OPHAACYbIHA bIKaA €TEA.

©3 Konbikmen Aaiibingansan nocrep

KorapiAa KeATIpiAreH 3EKTPOCTaTAKaNbIK KyG5IAbICTapANIH Gipit Taraan,
Heriari 37emeHTTepai XaHe AeHenepal neKTpHAIDYAIK OK Hemece Tepic
acepit Kepcereti+ nocrep Aaifbinga.

CypakTap men Tanceipmanap

ih

2

[lenenepi snexTpreHAipyA OH acepit KOPCeTeTiH 2 Mbican KeNTip XoHe onapAs! Ka#Aa KoMAaHyFa 60~

RaTIHBIN 2T,

Tleneneppi anextpnenaipyiH Tepic acepin Kopcererin 2 Wsican KenTip XaHe 6yn aceprepae ayax 6ony.

VLK He ycbinap ei?

AWbIK aKNAPaT KO3AEPIHEH Na3ep MPUHTEPIHIH X3HE KOWIPriy MALIMHECIHIH XYMBIC icTey KarvaanapsiH
3epTTe. OnapAsIK KaHAA/ YXCACTTbI MeH aifbipMalbinbirsl 6ap?
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Kenepri R — OmmeH (OM) 6nweHeTiH, oT-
KIaTILUITIK 3MEKTP TOTBIMbIH OTYiHE BoTeT
60Ny KACMETIH CMMATTATBIN TYbIHZbL
CKAnsp Wama MbiHa BOPMyNaMeH ecen-
“TeniHeni:

ol
R=Eg
MyHZaFbI | — OTHISTILITI YIbHAbIFLL
p — OTKISTIWTI MeHWiKTi Kenepric
S — OTKI3MWTIH KONAeHEeH KMMAChIHbIH,
e
OmMeTPp — oTKIaTiWTIH KepepriciH
enweyre apHanFaH Kypan.

'SNEKTP TOTHINGIH HYMbICH MbiHa POPMY-
NameH aHblKTananwL:

A<Uelet —FeRet
ecenreyiumen onweneai.
DNEKTP TOTHIMBIK KyaThl MbiKa GopMyna-

MeH aHbIKTananbt:

_ 7
P=UeI=f=F+R

) Iy

Y Y
©rxisriwTepai is6exren ©rxisriwrTepai napannens

wanray wanray

TOK kywi TiabeKTiH 6apnbik GenikTepinae
Gipneit
L=I=1I=.=1I =const

Tisexreri 6apnuik Keprey op Genikreri
KepHeyNnepAiH KOCbIHABICIHA TEH;

U=U, +Upt.+U,
Tia6exreri xannst (sKMBanerTTi) Kenepri
ap 6enikTeri KeAeprinepaiH KOChHABICHI-
Ha TeH:

R=R +R,+.+R,

KepHey Tis6eKTin 6apnbik GenikTepiHae
6ipneit:

l/1 = Uz: = l/"= const
isbexeri 6apnbix ToK Kywi ap GenikTeri
TOK KYWTEPIHIH KOCHHABICHIHA TEH:

I=I4L+ .41
risbexeri 6apnuix Keaeprire kepi wama
p BenikTeri KeAeprire kepi WamManapabin
KOCBIHABICbIHA TEH:
VR=A/R+ 1R+ 1R+ + R,

k-
| -

eTKiariurepai
apanac -

eTKiariurepai
iabexren +
wanvay

eTiariwTepai
napannens
xanray

e
o %
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OnexTp KepHeyi

KepHey pereHimis He?
A 15vT4y8
i\E
p~_"c c
ot 12

By Ti36ex CoIpTKbl KOHTYPAAH (ABCD) XaHe iluki KOHTYp-
Aan (DA) Typagbi. A HykTecisen D Hyktecive Kapaii Hemece D
HYKTECiHEH A HYKTECiHE KapaiA 3apAA Kail 6afbiTTa OPbiH aybiC-
Toipagsi? Tok Kesikik Tepic nomoci D (ip,) HykTeciHe Kaparah-
Aa TOK Ke3iHiH, OH NoMtoci A HYKTeCiHAE NOTeHLMaNbI XOoFapsl
60/bIN WbIKTHI, AFH 3aPAA CIPTKbI KOHTYPAA A HYKTECiHeH D
HyKTeciHe Kapait Opbik aybiCTbipagbi. HykTenep apachiiaars!
MOTEHLANAAPABIH alibIPMALLIBLbIFbIH NOTEHLYaN aliblpMacs!
Hewece kepHey Aen araiisi. Exi HYKTE apachiHAarsl noTeHLyan
atbipmachi U=(p, — @, Gopmynacsi GoiibiHwa ecentenesi.

MyHgasbi @, MeH @, — 1- XaHe 2-HyKTenepAeri noTeHL-
annap, U — keprey.

Omxiseiw  cemdapda
‘ombipran Kycmapdei Heze mox.
coxnaiider? ip ceimda omeip-
Fan KyC asreimen (Hemece Ka-
~Hameimen) exinuui cormra muice,
e Gonadel den olinaticein?
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Oxynsp

OnTukansik ocs

OnmukansiK Kyw
OnmukansiK Kypan
Opéura

KapbiKrein warsinys!
Karato

Tesiny
Cankeinpay

©rxisriurepai napannens
Kocy

Bynany
Cankeinpay

Mepuon
Nepuckon
Banky

Bertin ayaansi

Tonuik warsiny
oK Kywi

MaTHUTTIK opicTiK Kyw
coizbirbl

cnexrp

TisGex cyn6acei

Teneckon

Temneparypa

OnTKanbIK KypanAsi 60t 6ORbIN TaBbLAaTEH, GaKbIAZYLIbIHbIK Ko3iKe
6abiTTanFan, 6akeinaHATBIN ACHeH] HATbIK KYPATAGH KaTLINTACTbIPATEIN
onTKansiK Xyiie.

OnTKaRsIK XyiieeH CoiHGa/i STeTiH XapuIKTHIH TapanaTsik Ty2yi G0biH-
A3 XaTaTBIH CHI3bIK.

DOKYCTHIK KALIIKTLIKK Kepi waua.
OnTKansiK caynenesy TypreHeTit kypan.

KywiTiK acepitien AeHeHiK Ko3¢any TPaeKTOpMACH

KapbiK Cayneciuit i OpTaHLIK WerapacsiHat TyCKeH Oprara Kaiira ey

3arTein cylisi KyiiaeH KaTTet Kyiire aybicys. Kataro Temnepatypanbin
ToweraeyivieH KaTap Xypea

Monekynanapasit 63apa aceprecy Typi. TapToiy acepimen Karap Xypeai.
[enerir xsiny XoranTy YpAci,

nexTp Ti36eri nemenTTepiki yTapsl ek WeTTepi exi TyiHre XnHaKTa-
7aAbl. ipHeLUe Ti3Gex SneMeHTI XaFaHybi MYMKiH

3aTThie cyfisi Kyiiaen 6y Kyiire eTyi. EKi xonmeH icke acagst KeGy xawe
Kaiinay

3aTThik 6acka arperaTThiK Kyiire dasansiK aybicy TewmnepaTypacsian
Temen TemnepaTypara CankbiHAays.

TONKSIHHbIH TONBIK TepBeric Xacayra KeTkeH yaKuT

KachipiH Xep/en 6aKsinayra apHanFaH ONTAKALIK Kypa
3aTTHiH KaTTHI KyiAeH YK KyiAre aybice! ypaici
Kenewai AeHeni 6apnsiK GeTrepinin ayaaHaapLIHbIH KOCHHASICH.

Erep apix OMTAKAbIK Thifbi3 OPTaAaH OMTKATbIK ThIFbI3ALIFLI 33 OpTara
eTce, Genrini GypuiITa Caikiran Caye CON OPTaAAH WILKNAAAH.

61 yaks Gipirinae Hemece 3apAATancan GoNiKTepaiH GarbiTTantan arb-
HbIHAQ OTKISMILUITED APKbLTbl BTeTiH 3ADAATADALIH KaTbIHACh!

61 OICTiH 3pGIp HYKTECIHAE MATHATTIK MHAYKUVA BEKTOPLIHLIH Gafi-
TeiMeH Calikec KefeTiH CLi3bIKTap

TOKbIH Y3BIHABIF HeweCe Xiirl BObIHLLA PETTenTeN JneKToMaTHHTTiK
WarbiNGICY A OpHanacysi

SMeMeHTTEpiHK WapTTS GeArinepiHeH TypaTsIk 1eKTpi Ti36exTis rpagu-
KansiK GeiiHeci

ANbICTaFs! HBICaHAGPAS! 6aKsINaYa 3pHANFAH ONTAKANSIK KYPa/

611 AeHeniK XYLk Kanns:
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€, =920 Ax/(krx°C)
€, 24200 A/ (krx°C)

T,

7,2100°C
Q—?

Erep Tex TemnepaTypaHLIK o3repici OAIENCe, ORAD aTbiHFaN
Xy MOALEPi Typanl aiTyra 601aAb Ma?

©rKisinren ToxipuBenepAeH MuiHaAal KOPHITLINAS! Xacayra
60n3/bI: CYALIKTHIKTSIN KEMEriMeH ansiHFaH IHEpTHA OC! CYbIKTHIKTEIN
Maceachia, OHbiK TeMnepaTypacLINBIK 6326pyiHe XoHe 3aT KacuerTepi-
He nponopumonan Gonaasi. Xeiny Menepi Mbia dopwya 60jibiHIa
ecentenineai

Q=com-(T,-T)

Ecen whisapyabiK Mbicansi

Maccachi 2 Kr antomuuii 6aksipalka Maccach 1,5 kr cy
Kyitbingsl. BakipatuTarsl cyabt 10 °C-aen 100 °C-re Aeifin kbi3-
ASIPASI. BY YLLiH KaXETTi XbiNly MEALEPIH eCerTe. SHeprusHsir,
XOFanybiH eckepwe.

Wewyi:
Cy 42, 6aKbipau Ta Keisagsi. COMABIKTaH cenTey YuiH CYMeH XaHe aniommHmiiteN
ALIHFIH XbiNY ME/UIEPiH ecerTTey KaxXeT.

Eceney Gopmynacsi

Q=com-(T,-T)

Q.. =920 Ax/(krx °C) 2 kr (100 °C = 10 °C) = 165 600 Ax

Q. = 4200 fx/(krx °C) 1,5 kr (100 °C ~ 10 °C) = 567 000 Ax

ATBIHFGH XBUTY MOAWEPIHIH XaATbi MH

10°C

b + 567 kfbx = 7326 klbx
Kayabbi: Q = 7326 KX

Cypakrap Men Tanceipmanap

b
2.
3.

a.

‘enuiey ywik Kargaii nem GipaikTepi naiaanasnagH?
aHpaih wamanapra oyenai?

Kangaii AeHe 2 °C-re canksaay Kesinae KeBipex xbiny Menuiepis Gepeai: 200 M CTakaH cy Hemece Kenewi
10 2T cysi 62p wenek?

Kei351pyra KaXeTTi Xy MOALEpit ecere: a) Maccacs! 1,5 KT WoiibiH YTIKTIK Temnepatypacsii 200 °C-
re e3repry yuik; 2) Maccacs! S0 T anoMHMii KacsikTel 20-aaH 90 °C-re Aeii; 6) Maccacs 2 ToHHa Kipnil
anayouwaseih 10-Han 40 °C-re Aeliin
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MaruuTtTepain xeHe marHuT
epicTepiHiH Herisri KacueTTepi

Heoaum MaryTTepiMer xymbic icTey esikaeri Kayinciaaik
TeXHMKaCbIHaH:

Heo/1M MarHUTIH MarHTTik akapar TacsiManAayLbinapra,
MBICabl, KaTKIN AVCKire, BreLUKara Hemece Bark Kapraceina
XakbIHAATY#a 60/IMaliAbl. OHAa CAKTANATEI aKNApaT XOFakir
KeTeaj, OTKeHi HEOANM MarHHTI KYLUTI MarHuT 8piciH Kypaial.

TypaxTbl MarHUTTEPAIH MarHuT epici

TypaKT! MarHUTTEPAI MarkuT opici KaHaai? MaruT epicin
WapTThl TYpAe Kyl Chi3bIKTaph! TypiHAe enectetyre 60naabl.
MarHuT epiciHiH Kyl Cbi3biKTaphi yLU eAluemae Tapaaabl. Bya
KYLW CoI3bIKTapbIH TeMIP XOHKaHbIK KeMeriveH kepyre 60naabl.

Maruur opici enecrery

Marepuanaap: 1irbi Kara3 Geir, TeMip XOHKa XOHE Xasbl HarHyT
Ka3b1K MaTHUAT] T Karas G@riI ACTNa Kof. Kara3ra Tewp XOHKanb!
Giprenki ein xai, AGaian xane aKuIpLIN faa Karasa cinkine. Xowka
XG3HIK MATHATTN MaHHT ODICIHIN KYLU CHSLIKTapI GOTHMEN TYPaAH, AT~
Fan cyperti can. KonKa Kail Xepre KeGipex LorsIprangs? Ky coikrapsi
KCage Ma KOpBITLHAbI Kaca.

Kapama-Kapcst saHe Gipaeli NOMOCTE APACHINAAFbI Mar-
wur opicrepi

Erep eKi MarKUT Kapania-Kapcs! MOMIOCTEpiMEH XaKSIKARTBIACS, 07ap Tap-
Thinags, GipAel NOMHOCTEpiMEH XaKsIHARTHIACA, TeBineA. By noMKocTep
apackiHAaFLl MarkuT epici Here spTypAi?

Marnur epicin enecrery

Marepuanaap: Thiri3 Kara3 66/iri, TeMip XOHKa, €Ki Ka3bik MarHuT.

Ei Xa3bik MarHMTTi 6ip-GipiniK, Xansina Carikec NOMIOCTEpMeH OpHaTac-
THIp. OAaPALIH YCTIH Thifbi2 Kara3 Girimer xan. Karasra Tewip XOHKars!
Gipkeni erin xai. ABaiinan xaHe aksipbi fata Karazgl cinkine. Korka
X MarKIAT ApCHIHARFI MATHUT BPICiHIY KYLL CLIZBIKTapSI GOTIMER TYPasL
ANHFaH CyPETT] Can. Kyl Ch3bIKTapsI KMbUISICaAb 1a? KOPBITIHALI XaCa
2) ATrac nomoctep apacsiiaa (N-N xare 5-5)

2) ATrac emec nomocrep apacsikga (N-5).

OpTypni opTanarbl MarHnT epici

MarHuT epiciHir KLl CbI3bIKTaphi aya, Cy, Whikb, arall XaHe
T.C.C. TYPAI MaTEPUAnAAP AKbiNbl eHe anagbl. MArHWTTIK Kyw-
TepAIr, apeKeTiHeH e3iMi3Al KOpFan, 01apAsl STKI36eNTiH KaHAaii

Cen Kanail oiinaiiceir, Gy
aneyemmi  Kayinmi _esapa
‘apeemmecy HeHiK ceGeGiten
Xypedi?

MarhuT epicinaeri Temip XOHKacs!

W
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Wewyi

a) Pesuctopnap R, e R,, R, nen R, KeaeprinepiMen Tis6exTeii Kocuinra. Onapasi MbiHaraH
TeK GOMaTLIH GanaMans KeAEpriMeN ayLiCTbIpaMsi3:
R,,=R +R,=3 Om+6 OM=9 O

R,,=R,+R,=4 Ow+5 OM=9 Ot
Pesncropnap R, , Met R, , Napannens KOCTFIH, OHAa TI3GEKTiK Xanl KeAeprici MbiHaraH Tek:

LI 2

1
R R, R, 9 9
) TisGex Goi i OM 52Kl KOTAZHSIT, GapAIK TSGEKTi KEpHeYiH aHBKTalMy:

[ %u:/ R=3A-450mM=1358

6) @rxisriuTepain Ganamansi Keneprici napannens KocuinranavikTan, U=U, ,=U, =135 B Ten,
BapALIk TI3GEKTiH KepHeyiH X3He Ganamanbi Keaepriciu Gine OTbipsIN, TIPMAKTAFb! TOK KYWiH
abIKTalMbI3:

u, u,
I SUSA L= M=
Ry SRR TR

Tis6exreih Kocsunsan pesncropnap R, mew R, xave R, new R, ToK kywrepi Gipaei: |
A=l =l =15 A

©) p Pe3NCTOPAaFLI KepHeyal OM 3aHI apKeibl TaBaMbI3:
U=1R=15A"30M=458 U=IR=15A60m=98
Ul=1,R=15A40m=68 U=l R,=15A50u=758

Kayabei R = 4,5 Om, U = 1358, 15A U =458 U,=98,U,=68,U,

(XD orviariurrepain apanac Kochinybika KasicTst ecentepai wsira-
Py Kesinge Tomengerinep Kaxer:
V oK 6aruiein kepeery;
V' TOKTHIH Kaih HyKTenepirye TapiaKk apKsibl Xaisinybit

XKaHe Kail HyKTenepje XuHaNybiH aHbIKTay:
3 ¥ banawani Tis6exti KypacTeipy;
T ¥ erisriurTepaik xannsi keepricin ecentey

it GOpMYAZNAPAL KONAGHY.

R,=1 0w, R.=2 Om, R,=3 Ow, R,=4 Ow, R,=5 Ow, R,=6 Ow, R,

Om, R,=8 O kegeprinepi 6ap pesaciop 3 A-ven cyperre kepcerinrengeli
KOCTFaH. Mbita TaHGanapasl >, < Hewece = TaHBANGPLIH KOR OTsIpk,
3 PE3ICTOPAAFLI TOK kYL CANLICTEID.
Ayl o)l
Prswans 0l
), .l

CypaKTap men Tancsipmanap

1. ©ririuTepait apanac KOCuINYbiHbIK KOTAAHY MbICANAAPHIH aTa
2. R,=50m,R,=3 Om, R, =2 Om, R,=2 Owm, R,=8 O Kegeprinepiven 5 pesucropaaH Kypanran anextp Tiseri
Gepinrew. Bipikiui aMnepMeTpAE TOK Kywi 6 A-re Tek, AHbiKTa:

a) TiaGexeri Ganamansi Kegeprini; °

2) Tiz6exrer kepHeya; i =l
6) ap peancTopAarkl TOK Kywik; {1

8) 3P PEINCTOPAAFLI KEpHEYAI (] ° =]
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. XKannei kegepriti ansira, erep:
a) K, Kini Tyiibikrancas, an K, xare K, kinrepi Tyisikranuasan 6on-

ca; [0}

) K, Kini Tyiibikrancan, an K, xae K, Tyiskranwaran 6onca; (1)
6) K, xane K, KinTrepi Tyiitikranan, an K, KinTi TyibikTanviarat 607~

ca; @

8) K, K, XaHe K, Kinrepi Tyiieikrancan 60nca. @

15 ynaiA]

1 (U) TayenginiK rpagurit KOARAHBIN, 1, 2 KaHe 3 PEsMCTOPAApBINBI

Kepepricin ecente.

13 ynaiA]

CypeTre yu pesNCTOpALIK Xanfany ceiaBace! Kepcerinren, TisGexTin
Xannsi keaeprici 1 Ow-ra Tew, R, Keeprici Here Tex?
12 ynaii)

Cyperte keaeprinepi R,=2 Om, R,=3 Owm, R,=6 Omt xaHe R, = 4 Om
TepT PE3ICTOPAaH TYPATLIH 3MEKTp Ti3erinie Cui3acs! Kepeerinres
Tox kesikgeri keprey 9 B-ka Tex, Ecenre:

) Ti36eKTiK XanNb! KeAepricis; 0]
) 3p peaucTopgaFs TOK Kywilk; m
6) ap pesucropgars: KepHeyai; @
5) 3 Mtk i 3p PEINCTOPARFE TOKTEIK XYMBICHIH @

110 ynaiA]

Kiranxanawsiv, OKy 3abiHAa SpKalicsiCsii Kyarsi 75 B Gonarsit 20

waw 6ap.

2) Erep onapabik apkaliceicel Tayairive 4 carar Xywsic icrece, 6ip
KYHAE XYMCANaTbIH NEKTP IHEPTUACHIHBIK Whirbikbik ecere. (1)

) Bip ait ILLitge KYMCANTHIH 3KTP HEPTUACHIHEIR WhifbIHEIH

ecene. 0]
16) i 3 ILIIHAE OCHI LIBMAPASIA KYMCATHToIH HEPTUA WiFbIHbIHEIN

KyHbiH ecente. 0]

13 ynaiA]

20m
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Helwe 371 eKTp KyPLINFBICHIH KOCCaK,
He Gonagei?

15 Om, 30 Om xaHe 45 Om keaeprici 62p yw eTKisriu napannens KocsLags.
BipiHILi esMCTOp apKeibl STeTiH TOK Kywi 0.3 A Kypaiiai.

2) Op6ip PE3MCTOP apKeibl BTETIH TOK KywiH ecente.

9) Tyrac Tis6ereri Tok kywi ecente.

150m 034
300w
450m
504 |

[

I=—= U=l RY,

R,=03 A15 O

Pe3/1CTOpAap Napanens KOCwInFaH, COMABIKTaN 9p TapMaKTarbl Kephey Gipaei U, =U,=U, =45 8.
- 458 015A
300m
458 01
450m

) TyTac Tis6exTeri ToK kYL XeKelereH TapMaKTapAarsl TOKTaPALIH KOCHIHASICHINA Tex;
J=1,+1,+1,=03A+015A + 0,14 =055A
Kayab 5 A,1,=0,1A,1=055A

6p/bIK GONIKTEr XaHe XeKe/lereH TapMaKTars! KepHeynep BipAeH

6ap7bIK GONIKTeri TOK KYLLI XEKe/lereH TapMaKTapAaFrhl TOK KyWTepiHiKy
KOCHHALICHIa Tex

XeKeereH TapMaKTapAAFhl TOK KLUl 0AapABIH KeAeprinepine Kepi
nponopuoHan

TYTaC TiaGeKTeri Kepi KeASPriHiH WaMACH! XeKenereH TapMaKTapasIH
Kepi KeAeprifep WaMANAPHIHBIK KOCHALICHINA TeK

6ippeii Keaeprinep Kocuinran Kesaeri Xannbi (6anawa) keaepri, ArHi

R=R,=R,=.., N — napannens TapmakTapasi canbi
CypakTap MeH Tanceipmanap o=
& {3
1. Kait peaucrop apksisl Tok kebipek eteai? Henikren? M
2. Cyperre Kepcerinren cyna GojitiHiua ap XaFAaiAassl TOK kywik ecene. fre

3. Tepr pesuctop R,=5 Ow, R,=10 Om, R,=15 Om XaHe R,=20 O Keaeprinepinen napannent KocbUnFaH,

Ti36exTin TapmaKTanmaran Geniringeri TOK kywi 5 A-re Tew, Muianapas ecenre:
2) pe3nCTOpAapAbIK Ganamansi Keaepricin;  2) TisGexTeri KepHeya

6) 3p Keneprieri kepHeyi; ©) 3p6ip PESUCTOP APKEUT STTiH TOK Ky,
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Tapayabl 6exiTy

Biniminai Texcep

1. TOKTBI XYMBIChIH HEMECE TYTIHLAATEIH kTP
HEPIUACHIHBIN WHIFbIHGIH OAEYTe apHAnFa
KYPHUIFbIHb aTa.

2. Kawgalh wama kBT + car-new enuweneal? Henikten
0csi onweM BIpAiri TaHARNEIN BAHFaHbIH TYCIHAIP.

3. 9.4-KeCTeqe KOPCETINTEH TYTIHYWIHIH, WelFbiH-
A3F3H SNEKTP HEPIUSCHlH ecenTe. ONapAbIH MaH-
Aepit CanbiCTHp.

Biniminai 6arana
B Tapaysiiy OKy MKCATTApbIH KaHWANKIKTb! MEHTep-
reHik Typan Ofbnak. B3ike Chlk Ke3iver Kapa. Kecregeri

TICT] TYKBIEIMAGPALI TaHAS XaHE ADBIP TYPKIpSIMAS!
XAKChI TYCiHy YLLK He ICTey KepeTiri xas.

Men o3ivie KanwanbikTe! cenimaiing
Metin KonbiMHaH ... enei.

TOXIPGE XY3IHAE TOKTLIH XYMBICHIH XaHe KyaTHi
ecerey;

3NEKTP IHEPrUACHINBIK WbIFBIHBI. 9.4-Kecme
Toyninreri

Tyromyws: Kyar opraua ymbic
Yakwimsi

wanel 258m 30 mun

Teneqonb

sapaaray

| Kypansi

HoyT6yK 658m 3car

yrik 1500 Bm 1car

4. CypeTepae exi peawCTOpAbIN Kocuiny Chi36ach! Kep-
cetinren. Ecene:
a) 1) xaHe 2) XaraainapsiHAaFrs! 3pGip pesuctop-
AT TOKTHIN KYWiH;
9) 1) XaHe 2) Xaraainapinaare! 3p6ip pesuctop-
Aarbl KyaTTL:;
6) Xerire KocuinraH Ke3ge TisGeKTeri 3 MaHyT iwsinge
WhiFbIHAANFaH IHeprMAHL (1) XaKe 2) Xafaaiina-
pbiaa).

5%, Taxipubeni Tancoipma.
1. Yifgeri GapbiK TYPMBICTBIK KyPanAapasl owip.
2. Ecenteyiuitin GacTankei KepceTKiuTepin Xassin
an
3. BapAbIK TYPMBICTBIK KYPaAaPAS! 20 MIHYTK KOC.
4. Cocei 01pa KaliTa ewipin, ecenTeyiuTin CoHFbl
KepceTKiLuTepiH Xasbin an
5. Eceneyilu KepCeTKiLuTepi GoiibiHLa 31eKTP 3Hep-
FURCHIHBIH WHIFbIHbIN ecerTe.

Bisnin emipimisneri dusuxa

SeKTp HEPIMACH WiiriHbHbIK onwew 6ipairi Knno-
Bar cararbina (kBT » caf). 1 kBT * CaF 371eKTp SHepIUAChi
NaiAanaHbI, SPTYPAI KYPLINFLINAP KIHAAH KYMbICTb!
opbitiaai anagsi?

SHepIUAHbI YHemaey Tabusv PecypCTapALl CakTan Kanyra
Mywkinaik Gepea. TYpMBICTaFi XaHe oHaipicTer aneKTp
SHEPIACHIHbIK WkiFbiHbIH 23ITaTLIH SAICTEPA YCH.

TOKTBIH KYaTbI MeH XYMBICb! GOPMYAGCHH KonAaHa
OTLIpLIN, ecenTep woirapy;

KBT - Car enwem Gip/irin naiigananbin, 1exp
HEPTVACE! KYHIHBIH NIPAKTUKALIK ecertTey
XONAIPSIH XYPri3y.
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JIuH3aHbiH, ONTUKaNDbIK Kywi

BeliHeniH| e1LEMACP] MEH OHbIH MUH3aFa AETIT] KALILIKTHIFLIHbIN
GOKYCTHIK KAUBIKTHIKKa Toyennirin sepTre:
¥/ MWRAUMETPK KaFa3Aa B3AEPIH TAHARTaH MACUTaBTSl KONASHEIN,
6ip 33T €xi AMH3aR3MbI Geliieci Can. OnapasIK Gipeyini
GOKYCTHIK KabikTsirsi 40 cu, an exinuiciic 80 cv. Exi
XaTAAAAS 42 337 MMH33A3M 1.5 F KAUIKTHIKTa OHATACKa
¥/ GeiinenepaiK onLIEMAEPIH CATbICTEIp. BeiinerK onLIEAEPi
AH32HSIN GOKYCTHI, KLLIKTSIFbINA Kanalh Toyenai Gonaas?
V/ BeineniK Au3ara AEAHIi KASIKTEIT! OHbIN GOKYCTHIK
KALUBIKTHIFLIHa Kanait Tayena GORATINBIN TYCIHAP.

Jlynanapabik, AFHY KAHAFbILY AMH3ANAPAGIK 3ATTHIK YA~
KeifTinren GeliHecin any ywiH KOMAAHBLAATHIHbIH GineciH, Op
nyna aprypni yakeiimedi. [lowectey nuk3a Xapbik caynenepin
KYWTIPEK ColHObIpaMbIHObIKMaH, 3aTTb KBBIPeK yKeMTeTiHikH
ToxipuBeeH Kepyre 60/asi

IVH33HbIK CoIHABIPFBILTLIK KABINETIH CUMaTTay YLLK AMH-
3aHbIK ONTMKANBIK KYLLI AEN aTanaTeik UINKaNsIK Wwamia
KOnAaHbINAAbL. JIMH3a Xapbik CAYNENEPIH HEFYPABIM KYLTIDEK
CHIHABIPATBIH BOAICa, COFYPABIM OHBIK ONTUKAAbIK KYLL APTHIK,
ONTHKazbIK KyLi apThiK GOATHIH AGHECTEY MHIAHBIK AGHEC-
Tiri a3bipaK MvH3ara KaparaHAa OKYCTLIK KAWbIKTbIFbI a3bIpaK,
6012461, COMABIKTaH MH3aHbIK, ONTUKAABIK KYLLi GOKYCTBIK
KALLBIKTBIKKa KEp Wama 60bin Tabbinasl

1
p=1
F
F — 71H3aHbIH GOKYCTHIK KALLIbIKTIfbI METPMEH (M) olue-
Heai
D — nwH3aHsin, omTUKansi kywi. XX xyiiecineri Gipiri

— avontpua (antp). 1 anTp ﬁ .

9p Kosindipixmin Xaneik-
darel candap mew «t», «»
‘manGanaper wen indipedi den
onaiicein?
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®doToannapat }aHe NPoeKTop

Cen «OnTUKanbik KyPanAap» TaksipbIBbIHaH et Kapanaiibiv
oToKameparibi 634epiH cabakTapasiH BipiHAE KypacTbipFar
Kamepa-0Bekypa exeHin Bineci,

UL Nvkzace: 6ap kamepa-o6ckypa AaiibiHaa:

KaMepaHsik angeikrbl BeTivgeri Tecikke Mzans! KO,

2. Ocki Ke3fe CypeTTiH Kanaih o3repeTiHik, HeHi XaKCapaTsiHiiH 6aKana

Cypakrapas! Tangasaap:

1. Kauepa Tecirive XUHAFLILI HEMECe WaLLIPATKbILU AMH3ZHAIH KalCICHH

Koto kepex?

2. belite api canas), opi TyHbik KOPiHy YLUH KaMEPaHLIH SKDaHS AMH33AH

Karpal KAWLIKTHIKTa 6oy Kepek?

®oToannapar angeiHAa OpHanackaH 3aTTappbiH HOTOCy-
periH Tycipyre apHanFaH. ®oTOaNNapaTTLIK Herisri 6eAiri 06b-
eKTVUB — XUHaFbIL ANH3 Hemece AMH3anap Kyiieci 6oAbIN
TaBbinanLl. O Xapbik BTKI36ENTIH KamepaHbiK anAbIHFbI 6oi-
riHe opHanacaasl. KamepaHsIH kapama-kapcsl KabbipracsiHaa
3aTTeIH GeiiHeci NPOEKUMANHATLIH SKPaH — WaFbIH eNLIEMA]
GoTON/EHKa HeMece GOTONAACTUHKA OpHANacaabl.

KapbIKTbIH acepiHeH GOTOMEHKaHbIH Kypambl e3repicke
VWbIPaiiabl A3, OHbIH BeTiHe 3aTTeIH Beiieci mycedi. AnbirFak
GeliHe HeraTMs Aen aTanagbl, OHAA KYHTIPT OPbIHAAD XapbIk,
an XapbIK OPLIHAAP KYHTPT 60LIN Whifaasl. HeratuaTeH xa-
puIKcesril kabarneH kanTanfaH GoTokaras 6eTiHge no3uTme,
AFHU KYHTIDT XaHe Xapbik OpbIHAAPLI $OTOFa TyCipireH 3aT-
Tafbiali OpHanackaH beitte anbiHagbl.

Kasipri canapik ¢oToannapaTrapaa 3atTei GeiineciH xasy
VWiH $OTONNEHKAHBIH OPHbIHA KONTEreH XapbiKcesril ane-
MeHTTepi 6ap apHaiibi NAACTVHA — MATPMLa XaHe CaHABIK
CcakTay KypbUIFbIChI NaAANAHBLNAALI.

TeMeHA® YCHIHBAFaH CYPaKTAPAH TAAKSINaHAAP.

1. Goroannaparta sarTeiK Kaaalk Gefiuecin anapst iiperiinren Ge, anae
ynedinren Ge?

@oroannaparrare: Gefike HaKTsI Ma 1€ Xopawan Ma?

3. OBbeKTUBTIH GOKYCTBIK KALLIKTHIFLIMEH CATIICTHFaNAR 33T GoT0aN-
Napar OBLeKTBIHEH KaHAZH KaLISIKTBIKTa OPHAnACYs! Kaxer?

4. OBbeKTUBTiN GOKYCTHIK KALLLIKTHISLIMEH CAnLICTHIpFaHAa 3aTThiK Gefinec
OBbeXTUETEN Kaaali KALLLIKTHIKTa OpHANACaAsI?

5. OBbeKTuB peTinae Kanaali JUH3a NAFEANEHSLIaAN KEICKa GOKYCTEI Ma
ange yasin Goycrsi ua?
MpoekuyAnblk annapaTTap Aen HbicaHAAPAbIH beilkenepin

3KpaHFa NPOEKUMANayFa apHaFaH ONTUKANbIK KyPaAapAL!

Cypemmin aprer xarein-
dars Gelive_atiKein KopiH-
2eHMen, andbiKFel KareiH-
darel arawmei Gymakmaps!
«BYNbIHFLIP» KOPIHYIHIH biK-
‘muman ceGenmepi ama.

GoToannapatrarel xapsik
coynenepisiv xonet

B b

Herarue

Nosutue
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XKviny menwepi
y P

Kasipzi anemde «kanopus» mycikizi ap6ip
adamra mansic. byn mycikikmi mamakmary
XoHe dencayneiknen Gatinansicmeipade. Kei6ip
‘adamdap Gy ce3dik 1 zpamm cydei 1 °C-2 Xoibi-
my yuiis Kaxemmi xou1y mesepis Kopcemyde
~Kondaneinameinsi mypansi Ginedi. by mepmundl
Bpanuys xumuzi Hukons Knemar flesopu rounsimu
aiinansimea eneisdi

Taram mex Xeiny MonIEpiHIK apaceinda KaH-
aii opmaxmeiK Gonysi MywKis exendizi mypansi
oiinaksin Kep. Tarei Kandail Hepaus myprepin
Ginecin? Ecie mycip.

Cen ochi Tapayna:

V' MeHWIKTI Keiny CfSIMASILIFHIHbH
U3AKARLIK MaKIK TYCIHAIpYA XoHe
oMbl abIKTaY OAiCiH CvnaTTays

Y/ KanopUMETPAI AYPHIC NARAANHYAS:

V/ XbibiTy Hemece cankbiaary Gapuiceinga
ansHEaH Xeiny MEALIEDIH ecenTey

/' XaHy yaepicit cAnaTTaygs! XaHe ochi
Vaepic 6apsiceinaa Genierin Xsiny
Me/wepit eceneya] yipeHecin.

CeH MbiHa CO3nep MeH co3
TIPKECTEPiH KOMAAHATbIN BONACHIH;:

V/ Temnepatyparbii .. /romenaeren kesinae
6onLieKTepAiK HepruACe: apmads/ .
V' XUMUANBIK XKaHy YAePiciHAe
XAnYABIN .. 60RAL!
V/ cankeinaay, ... (ACPici Weinya ../
v

KYMYMeH XY3ere achphinags;
SpTYPA 3aTTAPABIK MeHwiKT]
MBIy CHIRBIMABINBIFE!

TloHapanbik 6ainabic

Cen 7-conbinma xma cabakraphinga Xany
Viepicin 3epTTea, eHai OHbi 8-CoikbinTa api Kapaih
XaNFACTHIPAChIH, T-CoIHBINTa GW3MKa CaBaKTapbIH-
22 MEXaHVIKa K FHEPTVAHBIN TYPACPi Typa Gin-
A, a7 8-ColMBINTa Xbiny SHEPIVACHIN AHANALIDY
ViAepiCrepi Ke3aeceTi neprA Typrepin sepreli-
cin,
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2. Okyuwsi P, Q xave S warHuTTepiMen TaxipuGe xacagsl On MarHuTT 15
Ty¥peyiLuKe XaKbIHAGTEIN, IPID MATHATTI Kei3abIpFanFa Aeiiin xare 13
KSI3AbIpFaHHAH KeFiiH KaHLI TYDeYill XaBHICKaHbIH Xa3bin OTHIpAb.
ATbiHFaH MANIMETTEDAEH TeMeHaer fpaguKTi cansi
%) MarkyTTepai Kaichics! HEOBMATK MarHAT 60nybi MyMKiH? Xa-

Yyauingel ganenge. M
2) Taxipubenik ManiMeTTepre cyiieHcek, TeMnepaTypa MarHuTTiH, LR Q g
MarHTTiK KacweTine Kana acep eTea exen? m
6) Kaih marnuT keSipex «ancipeai? Xayabuinasl anene. @ aan
5) Erep MarHATT] KbI3A5IDYAIH ODHbIN CATKLIHAATCAK, HATVXEHiH
Kanaii 6onarsitii 60nKa. 0] -
! 4
Tripeyiurep.
T T T T T T 7 T T T T T T T
ERSE R R AR . i R 8 ) ERTEN R
Pewrrew I YK ), WK A
cayeneiyi | A Pagnoroncsivaap
Cowva-cofJerenyt | N |
400 o (- 700 |
1 IKKKXCKK )
Xapor,
| ommansk panason !

(5 ynaii]
3. IeKTPOMArHTTIK TOAKbIHAAP CMIEKTPIH KORAaHa OTBIPBIM, Keneci
cypaKTapra Xayan Gep:
OKapbiK Xbingamabirsit ¢ =3 - 10° w/c aen an).
) Kepikerit XapLIKTHiH TOMKSIH Y3bIHAbIFbIHLIH AMNAZOHbIH aHbIKTa. (1)
2) KepiHeTiH Xapbik CexTpi Kaii XWiniKTep AanasoHsiaa Xara-

HbIH aHBIKTa. @
6) Wi-Fi coynenewy xwiniri 4-5 Ty, (" (rura) = 10). OHbin Kaih
TONKbIH CTIEKTpIHE XaTaTbiHbIH aHBIKTA 0]

5) Komnerorepsik TiTyip <Bluetooth» curHansi apKeiisl XyMbic
creiig. Erep OHbIH TONKbIH Y3LIHALIFL! 4 CM 60ACa, O Kal TOKsIH
cnekTpie Xatagsi? @

1) «Perpo» paguocTanuwacel 1054 M. (M (mera) = 10% xvinikte
Xa6ap Taparags. OCs! CTaHLMAHSIN TOMKSIH Y3bIHALISIH aHbIKTa. (1)

) KepiHeTiH Kalt TYCTIK TONKsIH Y3biAbIFbl e Keicka 6onags? (1)

) Ka Tycriv xviniri ex a3? 0]
) Caynesieny TYpnepiH TOMKEIH Y3bIHALIFBIHBIK Kewy peTimeH op-
Hanacreip. 0]

[10 ynai]
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AnekTp Kepeprici. OTKisriwTiH MeHwWwikTi Keaeprici

OTKisriw iwinae snexTpoHAap Kanai Kosranaabl?

©Tkiariu iWiHAE S1EKTPOHATP KO3FANICCHI3 aTOMAAPFa XHi
COKTBIFbICAAI, AFHU ONAPABIF, KO3FAMLIC TPAEKTOPUACH T3y
emec, Kycsik 60NaAbl. IEKTPOHAIP BereTTepre, AFHM OPbiH
aybICThIpY XOAbIHAQ Keaeprinepre Tan Gonazbl. ByHbi HeweH
CanbicThipyra 6onaasI? OTKI3rLITiH KeAepriciH a4aMAapFa TONsI
HeMece XapTbinaii Tonb aBTOBYCTarsl XOayLIbaPAbIH KO3Fa-
NBICHIMEH CanbICTbIpyFa 60naabl. ABTOBYC iliHAE XOnaywsinap
a3 6onFar Caifbit ONap ePKiH KO3Fanagbl, KeAepri a3 601abl.
AN X0naylubi Ken 60/1FaH CaiibiH 01apAbIK KO3FazbiChiHa Gerer
XacaliTiH Keaeprinep ken 6onagsl.

rkisriu wivigeri nexTpoNaap Ko3aMICH

SneKTp Kepeprici (R) Aen BTKI3NL MaTepPHanbIHLIK 3eKTp.
TOTBIHBIH ©TyiHe BereT XacalTbin KacueriH CANaTTalTLIH pu-
3UKanbIK, WamaHs! araiiabl. Keaeprinin enwem Gipairi Hemic
anbiMbi eorp Cemon OmHbir (1787-1854) Kypwmeritie Om (Om)
Aen atanagp

WL oruiariurrin keaeprici kanaal wamanapsa Toyenai
Kaih oTkiariuiv Keepric e a3 exewalrin XyGbiHMen Tanksita.

ToK Kesine y3bHAbIKTapH! Mew AvaueTprepi Gipaei uic, Tewip
are 60nar oTKiariurep Tiz6exTeit xanransan. Erep onapauik apGipeyie
WaMAL XeKenei NapaNeNs XaNfaCTHIpCK, O WaMHSIK XapbIKTSIb! 9PTYP-
1i Gonagsi. Here bynaii Gonatsinsin TYCinaip.

Onwisriuiv kegeprici

v/ eTKiariuie yabiuasirbiva (eTKi3riw yabik Gonsar
caliei kegeprici ken Gonags R~0)

V/ TKGIiLUTIH KBAAHEH KUMACHIHBIH, ayaaHsIHa (TKisril
XyaH 6OFaH CalibiH OHbIH KeNAeHEH KAMaCsIHbIK

1
ayaansi Ko, an Keneprici a3 R=—).

Y/ GTKiariTiH XaCanFan MATEpHANKINA (MATEPHANLIF MEHLIIKTI
Kepeprici Ken 6ofaH Caifui STKISfiLUTIH Kegeprici Ken 607aabl R~p).

Tayenai
OTKiariLTiH Keaeprici MeiHa GopMynaMen ecenteneai

Rl L
s

Cypemme  omiseius
(con xaxma) new oxuay-
Aarsiumas! (o4 xaKma) anex-
mpondap KoseansicombiK Mei-
canei Gepinzen. Kaii xardaiida
nekmpon Kon kedepeize, Kaii
xardaida as kedepzize man
6onadei den otinaiicein?

7.3-cyper. | yabingsirt,
S KenAeHeH KiMach!

J

74-cyper. 21 yaigsis,
S KongeHeR Knmach!

O
i

7.5-cyper. | yabingsirt,
25 Kenenen Kumace

Meic Temip Bonat
i
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XKbiny KosFanTKbIWTapbL

XKeiNly KO3FANTKILITAPSI MbIHANAPAb KAMTWALL iUtiki Xary

" KO3FQAMKbiLLb, 36IMBIPHOBIK KOSFAIMKSIL, By Hemece 203 myp-
Gurace.

Kby KO3FAATKBILTAPbI KYPACTHIPbIILIMAAPHIHA KapaMaCTak

6ipAeii TaNCHIPMaHb OPLIHAAIAL, ILUKI HEPTUAHSI MeXaHMKa-

Iuski Xaky Ko3FanTKWe! NbIK TYPIe ai1HaAbIPaAL! XaHE OHBIH ECeBiHeH XyMBbIC ICTeifai.
MyHbl XY3€e achipy YLLiH XaHbIN KeTKeH XaHapMaiiasiH JHep-

Wi Swopus et [UACBIH KO/VIAHAALE OHbI b AAMACY HITUXeCHA KaAaii 2
xopree S0 s T 6ip rasa Gepegi, ras keHeviei XaHe Karaalt 4a 6ip MexaHU3MAl

icke Kocaap.

By KO3FAATbI, FaNaNTOPARH 6y KO3FANTKHILIHEI XY~
TypSocoprp\WarnaspradTYTKUEIED  \biC iCTey KaFMAAChIH Tal XaHE OHbI KapacThip. AMFallikbl 6y KO3FaATKbIILTa-
Copret - PSTIOMK puisig wblcansin KOMAAH OTBIPBIN, OCHINAAI KO3FANTKBILI XYMBICHIHSIN

oprae oo
CYGanbIK Chizachin can
36MbIPaHAbIK KO3FANTKbIL

TepMOAMHAMHKaRS MOHFIAIK KOSFAATKBIL KYPyFa O

6epuEiTi KOMTere WeKTeyep 63p, BATKEH] CHPTTaH XYMCAaTSIH Hep-

FUARAN. KaBIpEK XYMLIC XACaH aNaTHIH KYPBIAFS! XOK. 1775 Xuinbl Mapux

FLUTLIM BKaZEMIACH! MOHFIAK KOSFRATKBILITAP KYPY XOBAN3psiN KaPACTBIp-

i Mayra WeLint K3GBAAL, OTKEH] OM3AS KYPY MYMKi Elec.

By TypBHacs:
VP (S Temipxon nofieizs yken maccara vie. Moiibis kypr Texence, Te-
Xerill aN1aHAGPHI OTe BICTEIK GONBAL, an MaiinayLWei TYTIHARIAI Hewece
TinTi opTeHin Kereai. HepTUAbIK aiiHany YAEPICi Kanait xyzere acansi?
Octt acepa a3aiiTy Wi KaHA WAP3A3P KONAGHYFa GONATEINBIH TYCIHAI.

SHeprAHbI CalTay SaKbI Ksiny OKWAYRAHFIH KyFenepre,
AFHUA KOPLIAFaH OPTaMeN XbinY aMCYFa KaThiCraN ik Xyifenepre KatwicTbl
KAPACTBIPbINaALI BV XaFAa/i3a SHEprMHbI CaKTay 3aHbI CAKTANaAbl XaHE
MR XYt HEPTUACS @3repicci3 Kanapel

Cypakrap men Tanceipmanap

1. TexHKana SHEPTUAHLIH aliHanybi Typans! 334451 KOMAGHY MbICATAGDSIH KenTip.
2. KengeHer 6eTre xaTkar WapAbiv, erep OHbi K3ALIPATSI 60/, NOTEHLMANALIK IHEPTUACH @3repe Me?
3. Mynaaih XarAaiinapaa SHeprusHulK KaHgaii aiHany YAEpici 60naTsiHbH aHbIKTa:
) XaphiC BACTA/MAC BypbiH CIOPTUILIHLIK ACHE KYPHICHIH Xa3ybi;
) XYMBIC XACaN XATKaH AMIPMEHAET CYALIH KaTNays;
6) XyMbIC iCTen TYDFaH apa AY3iHiH Kbizybl;
&) aya apKeiel OTTHI epTeY;
1) ATMOCGEDAHLIK Thifbi3 KABATTAPHIHAA METEOPUTTEDAH XaHyb.
4. * BeHecyanaHsit TPONMKANILIK ODMEHAADSIHAA SNEMACTI €K Gk CAPKEIpaMa OPHATACKaH. By — Akxents
CapKeIPaMACE, OHbiH BHKTiri — 979 METp. AHXefls CAPKHIDAMACHIHAIK asbiHbl CYALIH GeTiHe TycKeHre aeiiik
KaHLIaFa Kbi3aTeiHbIH 6aFana. By peTTe aya Keaeprici eckepinmeii.
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m DeHenepai anexTpneHaipy aaicrepi

IneKTp 3apaasIH AeHere apTYPAI SAICTEpMEH, yiikenicneH, s
AHACY BKblTbl XOHE NEKTPOCTATUKANLIK MHAYKLA DKLl g ﬁﬁ:ﬁ:ﬂ%;ﬁwﬂ
6epy aneKTpnenaIpY Aen aTanagsl. BYNapALIK SPKAVCHICHIN coryer xui keadecedi. Bipax
TONBIFbIPAK KAPACTBIPATibIK. 6yn Wonayweinapra xane
ywakmapeir esdepine Kayin
JeHenepai anexTpneHaipy aaicrepi ';:;:%‘:f:: ;;:5‘ s'Z‘uf.'!L"
1. YiiKenic apKbinbI 31eKTpACHAIPY maiidei. Kowy Kesinde fana
Yiikenic apKeinbl 31eKTpAEHAIPY — KYHACAIKTI OMipAe ek ‘::;;"‘:{’Z;ﬂ"::;’{’"’“’" L
TPAEHAIPYAIH eH KeH TapanfaH TypaepiHiy 6ipi. Erep exi 6eiita- gy, Anaiida 6ya Kayinminik
pan aeHeHi 6ip-6ipie yiikenece, OHAa YIAKEAICTIH CANAAPLIHAH mydeipmaiids. Snekmp morsi
31eKTPOHAAPALIK Benrini 6ip CaHbl BIp AeHEAeH eKiHWiCiHe  Xad faHa ywaKmeis copmys
eTesi. Hatixecitae exi eHe e 3apaaTanagsl. Eerrooe] ;m;m e
371eKTPOKAADALI XOFA/TKAH AeHe OK 3apAATanagel an nek- ke B P rrerl PO
TPOHAQP Nalisa Gonran AeHe Tepic 3apaATananl. Mbicanbl, 360 mapmadui?
HWTTI (NAGCTKTI) XyHre yiAKenecek, S60HNT TankLack! Tepic 3a-
PAATaNAAbI, a1 XYH OH 3pAATANabL. A rep WbiHbI TaAKWaHs!
XiBeK maTara yiikeNecek, Wil TaAKWIACh! OH 3APAATANAALI, AN
Xi6ex MaTachi Tepic 3apaaTanagl

Erep yiikenic kesinge 6ip MaTepuan oK 3apAATANCA, OHAG exi-
i MaTepHan MHASTTi TYPAE Tepic 3apAATnaAs! HeMece Kepicinie. Here
ocsinaii Gonaaui?

WhiHb S50HNT 97

-
XKYH

]

|[——— R (P ————

XiBex MaTachina yiikenreH WwhiHbiAa oK 3apAA Naiiaa 60a-
b1, Xibex marace! cavikeciHuwe Tepic 3apsaTanass. Congani-ak,
XyHre yiikenrer 360HAT TaRKWIACkIHAA TepiC 3apAA NalAa 60-
nabl. KyH COMKECiHILE OK 3apAATaaAb.

GEXETRED vieric s snexonensipy avonetitepre xarans,
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m CepikTik 6alinaHbICTbl YWbIMAACTLIPY YAEPIci.
Op6uTtanap MeH onapablH, KONAaHbINYbL

Tenepaao apkbinbi xabap Tapaty Aamu kene Xep wapsin N

TYTEN KAMTATBIH Canansi xabap TapaTy MOCeNeCi TYBIHABAL vy anepmansors Apmyp Knapw
O ywi Gip-GipiH «Ty3y» KepETiH KenTeren xabap TapaTyWbl «Wireless World» xypransioa
aHTeHHanap opHaty kaxer. Hemece GipiHwi cepikTi ybipran  6ykinanemdix Gatinarsic xyii-
Ke3/e 0p6YITaaFsI Xacanaw! CepiKTi naiiganay 6anamace! naii- €l yibimdacmelpy yui 2e0-
A2 6ongpl. cmayuonapnsix op6umadars:
cepixmix 6aiinansic xyiiecin

KYpy mypanei udeacei ycoi-

TeocTauMoHapnbiK opéura 1. Byn con 3amanda opeidan-
) . maiimein Kusanu xo6a 6oaein

XKep 03 OciH 6ip TayAikTe TObIK Gip AiHANGIN WLIFATLING wapiudi. 1957 weinsi 4 Kasanda
6enrini (23 carar 56 MuHyT 4 cekyHa). CepikTep eHrenek op-  Baiikoreipdar Kepdix GipiHuwi
6uTa GoiibimeH XKepai aiiHanagsl. Onap apGip GuiKTikte Genrini  cepizi «Cnymeiuk» yuleipeindei.
6ip XbLNAaMABIKIeH Ko3Fanagsl. Erep cepik Te 6ip kyae 6ip Apmyp Knapkmbi udesce!

N - y 6i3diy samanda Kandaii Kon-
aViHATbI XaCaliTbIH GMIKTIK TaHganbIN anbiHCa, cepik nen Kep ool SaMAes Kouoah Ko
CUMXPOHAYI aliHanaTbi 60nasl. MyHaal OpBUTaHbI TEOCTALA- nadicei?

OHap Aien aTaijbl XaHe O MIHAETTI TypAe 3KBATOPABIH YCTIMEH
eTyi Kepex. [€0CTaLOHap OpGUTaHbIH GaCThi epeKueniri: op6u-
Taarbi cepik Xep GeTie KaTbiCTHl Ko3ranMaii Typaas. CepikTik
aHTeHHAHBI CepikKe KaPaThim Bip PeT OPHATCa, aHTeHHa CepiKTi
YHeMi «kepin» TypaTbin Gonaas!

FeocTauuonapnbiK opéuTagashl cepik Xep Gerine Karsic-
Tl Ko3FanMalt TYPaALL. [€OCTaLIMOHaPALIK OpGHTa Xep Getiven 36000 kut
6uirixre opranackan

‘Bnemaix Gaitnanbic Typansi Apryp Knapkruin naency
Korapuaa aiTKaAali, aFLunLILIN OUEPTaTKILY Fan APTYp Knapk
Wireless World» xypHansinga anrau per feocrauvionap opoaTagarsi
CepiKrix Gaiinansic XYHECIHN CLI3GICHIN YCHNAL. OHBIK Xyiieci snewgix
Galinanic xyiieci Tanmagi,

1. Moneisai KapaCTHIPIT, OHBIK YATiCiH ci. O yuli 6ipHewe agan Ka-
xer: 6ipi Kepai MOACTbAIHA), an Kaneagap cepik Gonansl. Kaaaii
aPTHIKUBIKTaP 3143 GORFaHIN TYCIHAP.

2. Xep Gerin TonIK KauTy i OpGUTaAa 33 Aerenae Kania cepix Gonysi
xepex?

3. ©3 BomKaMAIPHISIK CHBACHIH YN

4. GPS cave [/OHACC cuaxTbi xyienepii 3eprre. Onapabin KnapK uaes-
CoMeH KaHaai OpTaKTTbI 6P

Curnanaap atenna xenici
Hewlece opowTagart cepikTep
apKLIN! Gepinyi MyMKiH

FeoCTaLMOHaPASIK CEpIKTEpAIN BpTHIKUILIKTaPS! MeH

Ketuinirep

1. Fe0CTaLMOHaPAbIK CepIKTEpATA Kem AEreHAe 2 apTHIKLLALIFSIN aTan,
Tankeina.

Opura Typrepi: reocraumonapsik
(oKBaTOpALIK) OpBUTS

XaHe TemeHOpBUTaLIK
opbuTanap: keney xare
nonspasIK op6wTanap.
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XBX:

4w
210%

Ecen whiapy Mbicansi
Bonar eTKisrutin yabigsirsi 400 cw, an avawerpi 2 v, Ecente:
2) OTKIIILITIN KOMEHEN KAMACHIHLIN ByAIHSIH;

2) 20 °C eririuuTin Kepepricin.

Weu
OTi3riTiK KonASHEH KUMACHIHIH ayAaHb:

Semr,

MYHAAFbI T — WieHGEPATH PaANYCH.

d @0t
2 2

WenGepain, (eTkisriw) avamerpi
=1-10%w
2)5=3,14-(1-10°M)* = 3,14 10 w?
9) orisritTin Keaeprici

Gopuynaceimen ecereneai.

Mygare p — 20 °C TenepaTypagarsl Goar eTKIsriWTIH MeHWIKTI Keaeprici 12
10 Omt-a Ter (7 4-Kecreen ansinas). [ — OTKISM LN Y3biHAbITS, S — KonAeHer
KAMaCHHbIN 2y AaHbL

(1210 Om-w)-4m
314104 w7

XayaGei: R=0,15 Om,

OKuiayaFbil A€HeNep MEHWIKTI Keaeprici Kofaphi Ma-
Tepuanaapaan xacanagsl. Mbicanei, $apdopasii MeHwikTi keaeprici 107
[

1 M, 0 KO/AHER KAMCHIHbIN 2YAGHbI 1 1. [p]=OnM.
[lowrenex ayaanbiHbi GOpMYaCh: S = 11 1 Hewece S = 1t (¢/2)"

15,2810 0m

Cypakrap meH Tanceipmanap

Erep onuuemzepi ipae yu Ka6es (Temip, MbIC, aTIOMMHAY) XOFapsi KepHEy KO3iHe KOCbiNCa, OHAa KacsiCe!
COHbIHpa KyFEAT? ATIOMAHUTAIH MEHWIKT] kegeprici 28 - 10 OM - , MbICTLiKi 1,7 - 10°* Om - W, Tewipaiki
9,810 Om - M. Kbty WbifbiHeIH eckepe.

ATHOMUHIT GTKI3FIUITIH KOTACHEH KMACHIHEIH ayAaHb! 2 MY, KeAePrici 0,5 OM. OTKISTLITIH Y3bIHALIFbIN

ecente.

YaugeIkTaps Gipaei exi eTKiariu Gipael MaTepuanan xacansan. Bipax Gipiuwi eTkiariu exiwuwicien 2
ece xyan. OTKisriITep K KalicuiChIHLIN Kegeprici ken?
Exi eTisrit Gipaeit MaTepManAan acancan. bipax, exiwi eTkiariu Gipiuwicinen 10 ece yabik Xane 4 ece
XyaH. OTKIariLITEPAIH KaiChiChiHbIH Keaeprici Ken?

. ©TKI3TiWTIH KAHAQTH MATEPUANAAH XACATFaHSIH GHBIKTAY YLK He iCTey Kepek?
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2-6onim, TonbiK KayanThi Tanan eTeTix TancipManap

1. Kapsi cayneciin WarbinsICToIpyLLIb GeTTeH Warbisicy Gypsillel 25°

) Tycy Gypiwbi Here Ten? a
2) BeTKe TyCKeH CayieHi XaHe OAaH WaFbinbicKaH cayneHi cu. Tycy.
XaHe wasbinbicy GyphiLITapIH Genrine. U]
6) Wlarbinsickah coyne XaHe WarbibICTLIPYLIb GeT apachiaars!
6ypLILITLI 2HbIKTa 0]
5) Erep Tycy Gypbiwsin 10°-Ka apTTBipca, TYcy coyeci Xane
LiafbIAbICKaH Caye apACEiNAATbl BYPLI Kanait e3repeai? 0]

) Tycy Gypbiubit S3repTKeHre Aeiiiri KaHe S3repTKeHHeH KefiH-
i TYCy Cayneci MeH WarbiTbicKaH Cayle apachiNAaFbl GYPbILTLI
ecente. 0]
) Corsbikrapast cuis. Erep wassunbicToipywst Getri 15°-ka 6ypca,
LIBFHNLICKaH COyNe KaHAali BYPBILLIKa GYPbUIATHIHbIH aHbiKTa.  (2)

17 ynaid]

2. XKassix aiina MN xane 3aT AB cypeTTe KepceTinrenaei opHanackan,
) 3aTToin (AB) aiinagarel Geiinecit can. a
2) Xopawan Gefivenis Hexi Gingiperinin Tycinap. 0]

6) Belive nuewiHiK 3aTTHIK G/LIEMIHEH Helwe ece apTLIK eKeHin
anbikTa. 0]

5) A HyKTeCi aifiHagaH 1 CM KaLIIKTHIKTa OpHARacKaH. A HYKTeCiHik
Geiieci aiiagan Kanaaih KaWbIKTbIKTa 60nags 7 a

©) B HyKTeci aliHagan 3 C KaLIIKTIKTa OpHanackan. Erep owbi

aliagan 5 CMI-Te aNBICTaTCa, OHA3 B HYKTECI MEH OHbIH aiiHagaFs!
GeliHeci apachiHAaFbl KAWLIKTLIK KAHWA GORATHIHbIH TYCHATD.  (2)
16 ynaii]

3. Cyperre cdepansik aiia e AB 3aTsi Gefinenenren

) Byn Kawaaih aliHa: OifbIc N2 914€ AOHEC Me? AHbIKTa. 0]

) Erep cayle A HYKTeCiHeH aiiiara OHbiK Gac GOKYCHI apksinbi TyCce,
aliHaAaH WIaFbiTbICKaHHaH KeliiH OHBIH Kanalh XypeTikin TYCiHaTp. (1)

6) 3aTTeiH (AB) aiinagarsi Geiiweci can. @
5) AnbiiFal GeliHenis, cANaTTaManapbIH Xas. a
) Erep 3aTrel aiiHaaaH aLICTaTCa, OHbiH GeliNecini Kanaii e3re-
peTiki TYCiHgip. 0]
) 3aTreik Gelineci A0n6ap kyiiikae Gonybi yuin AB 3aTbik Kaii xep-
A€ OPHATACTLIDY KAXET eKeHiH TYCIHAIp. m
) Erep 3aTTe alinasiit 6ac GOKyChia OPHANACTHIPC, OHLIK Beiteci

Kawaaii 60nagwi? Cunarran 6ep. U]

) Erep ofibiCThl aiiHaHs AGHEC aliHara Hemece AGHeC aifHanbi Ofisic
aliHara anmacTsipca, AB 3aTeikbIR Geiieci Kangal 601aas? Cu-
natra 0]

19 ynaid]
4. EKi XapbiK cayneci NH3aAa CoikFaHHaH Kefiin cypeTe Kepcerinrereii

xypeai
3) B KaHgalt A3 KAHAFLIL N3 SAA€ WaWIbIpaTKeil 122 AHbIKTa. (1)

3) JlaH33Fa TYCKeH XOFaPFLI CayMEHIH XOMbIH TYCIHAID. U]
6) lun3ara TYCKeH TeMeHri CayeHi Canyabik KaAaMALIK aTOPHTMIK
Kp. 6]

S

4
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MKbInynblK Tene-TeHAiK. TemnepaTypaHbl enusey

HKbinynbi Tene-TeHAik

3aTrapabiH TemnepaTypachi. Cen cuikbin Gonvecige Typ-
Col, CeHir aiHaNaKAA TYPA 33TTap, OPLIMALIKTAP, YCTENAEP, TakTa, xa36a
KYPaNAAPSI 6ap. By 3ATTaPALIK TeMNepaTypaCs! KaHAait Aen OAnalicei?

Tewmneparypansi AYPbiC OLuey YL TEPMOMETP 6ipa3 yaKsit
CYiibIKTbIKTa BOAYbI KaXeT. Byl TEPMOMETp MeH Cy/ibIKTLIKTbIN
TemneparypanapsIi merecmipy ywi kepex. On Aeenep apa-
CoIHAQ BLNYABIK TeMe-TeHATKTIH OpHaraHbi BUIAPEAl Xate
oceipan keliiH Temnepatypa o3repuel

KbinynbiK Tene-TeHAiK — 6y KOLaFaH OPTaAaH OKuay-
JlaHFaR XarAaliia TeMNepaTypa, KbIChiM MeH Kenem y3ak
YaKsiT 600l 632epmedimis XyWieHir kyii. Xyite Xbinynbik Te-
Ne-Terik kyliiHae 60nraHAa KOpLUaFaH OpTaMeH Xbiny anma-
Cybl 0PI anMaliasl. XylieHin, ocsl Kyiiinaeri Tevnepatypacs!
MBI 6apabik Geniktepinae Gipaeii Aen caHanagsi.

Temneparypan: Kanai enwieyre Gonaasi? Yerengik Me-
YA TipeyiHi XOHE YCTIATi aFalL TAKTajibIHLIH TEMNEpaTypacsin akLIKTayFa
Tupsic

OCbikbi OPLIHAAY MYMKiH eMec ekeHiH kopaiH. Temnepa-
TYpaHb! 42N eNley YWiH apHaiibl Kypan — TepMoMeTp —
KonAaHbLaAbI. TeMnepaTypaHs! Tikeneii entuiey KubiH. SAeTTe,
TemnepaTypaHs! enwey Yiuin Genrini 6ip 3T KyiiiHin Temnepa-
Typara GainaHBICTBl B3repici KoAAaHbLAAb!. MbICabl, Ki3ABIPY
Kesize KeliGip AeHenepair KeNemi apTajsl XaHe KepiciHue
[lan 6yn e3repic TepMOMeTpAEpAE KONAAHbINAALI.

ALY 1.2-kecrecin KapacTuip. Kecrege Temneparypariis e3repyi-
He Toyengi 3aT Kyiii @3repyiHiK MbICanaps! KenTipiren. Kawgai xasgaiinap-
43 9PTYPA TEPMOMETPAEDA NaliAANaHY AYPHIC BORATEINSI TYPank) BOMKAM
xaca

1.2-ecme. Tepwomemp myprepi

smarni royensini. | Tepmoverp ypacpi | TR
TypaKTsi Maccachl 6ap | CoiHanTeik, r J
CYALIKTHIK KeneMikiH, | TepMOMeTP; -
earepyi Cruprric

Tepuomerp

Ezep cen cmaKanFa bicmeiK
~Komnom Kyiiein, oner yemende
~Kandoipcar, Geneini Gip yaxsim-
‘man Keliit komnom cyude. Cen
Kanaii olinaiicui, Heze conati
6onader?

Komnommeix mewnepamy-
pace! y3a yakeim omxenten
Kellin Kandaii Gonamsinsin
Gomxan Kop.

g pesecii

TemnepaTypacei ey yuwik Tyt
Teric TEPMOMETp KonAaHbINaAs: Byn
aaMHLIK MargaibIHa BachinaTbH
Karasabin KilkeHe kecinici. Erep
AeHe TemnepaTypacsi xofapsi 607
Ca, KeciHaiHIn TYCI Kei3bin 60nas
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3.1-cecme . GEETEIT samory reuneparyparapucopcriaren 1sectch xpac-

Kentip sarvapauin Ganky Thip. Meiia cypaKTapra xayan Gep:
remneparypach, °C 1. Kawaalh 32T7ap e ynken xare ex ki 6a7KsiTy Tewneparypacsina ve?
(KaneinTsl Keichim kesinae, 10° Ma) 2. BONATTHIM, BONLOPAMHBIH X3He TeMipAiH 6a/Ky TemnepaTypanapsit
Anomnaii___| 660 cansicrp. Kait Gonik — Temip Hewece BonbGpau — 6anKbiTbIRaH
Bomgpav 3400 Temipre Koliunca, KarTs Gonbin KanaAe?
3. ApKIVKaga TemnepaTypansi onleyTe CIUPTTIK Hevece CHanTHIK Tep-
Temip 1539 MOMETPATH KaliChiChiH KONAGHYFa Gonagbi? Kayabsinasi Herisge.
AnTbiH 1064
Kanwii 63 Karao
o L .
s BanKuiTy yAepiCiHe Kepi yAepic KaTaro Hemece KpucTanaany
- Aen atanagsi. Kataio yaepici Temneparypa TemeraereH keae
Xy3ere acap, AeHe CyiibIk KYVAeH KaTThl Kyiire aiiHanaasi.
= Bip AeHe ylik 6anKy XaHe KaTato Temnepatypacs! Gipaei
Kopraceit 327 6Gonagpl.
Kymic 962
= EITEII) Morcrom Gamy-rarao rpaspi seprey.
onar 1500 MeiCTbI 6a7Ky rpagwirin 3epTTe XaHe Keneci cypakrapra xayan Gep:
/ANAbIMEH MBICTBI TEMNEPATYPaCHIH aHbIKTa.
Mbipbiw 420 Mbic TemnepaTypacsi KaHlua yaksit ecti?
[ 1200 YaKpiTTbiH Kaii Me3eTiHae TemnepaTypatbin ecyi ToKTags?

TPAGWKTIH Kait Geiri KaTTbl AeHeH] Kei3abIpyFa cajikec Keneal?
TPaguKTiK Kai Geriri 6anksinyea caiikec keneai?

TPAGHKTIH Kait G CYifbIK MBICTHI KLI3AbIPYFa Calikec Keneai?
MEICTEiH GanKy Temneparypaceii aHbIkTa.

BakeiraH MbIC Kaih YaKbiTTa Cybika GacTasi?

MEICTEIH KpYCTaAaHYb! KaHLI YaKeiTKa CO3bINALI?

10. Karos geHenin canxsisgay VASpIc KaHwa yaKsiTka cosbing?

1. HenikTen rpagyKTit, Keii6ip GonikTepi yakbiT e3repicite caiikec s3rep-
meiiai? Ovi MKT Typrbiceiat Tycinaip.

eENpnswND

102030405060 7080 t/an KNG Kea enren kpucranasl AeHe Katak Genrinenren Temnepa-
Typaaa epuai XaHe KpUCTanaHaae!. Bip KyiiaeH exiwiciHe eTy Kesinae
enenin, Temneparypacs! e3repmeial. AMOpdTLI AeHenepain Bearini Gip
Banky Temneparypacs! Xok.

CypaKTap meH Tanceipmanap
‘ et 8
1. Cyaa vy Goiri Gap. Kanaali Guinkanbik WapTTap OHbiH epyiHe MyM-

Kinaik Gepwenai? 60
2. Kpuctangany Kesirge AeHe Temneparypacei esrepueiiai. Ochl ke 40
AeHeHH 1K SHEpTUAC Kanali o3repeai?

3. TPadKTe 3aTThi XbiNy aNMACYbIHbIK CYIBACH KOPCETIATeH. 20
2) 3.1-KeCTeciH KOTAIHbIN, KaHAAA 3T KeHgiH aHbIKTa. o
2) 34T KaWla YK KaTTbl XaHe CYiibK Kyiinepi cakran Typasi? 0 10 20 30t

6) 3T Karaai Temneparypara Aeiiin CaksHAGTHIAL
5) 26-MHyTTa 30T KaHAQY Kyiige G0gH7
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i} Tep6enmeni xaHe TONKbIHABIK KO3FanbICTAp.
KenAeHeH JKoHe 60|7l7lbll( TONKbIHAAP

 Tepbenic — anewaeri e Kon Tapansan QUIAKALIK YAe- P —
picrepai Gipi. Tacy MeH KaiiTy KesiHAC MYXATTADASIN ACKIEIil | moneteariy ‘makmanapoan
Tep6enesi. Xenaik acepinen 6K FAMAPATTAp MeH KENIPACD mypad. Yaxem eme xene
Tep6eneai. OliHay 6apbIChiHAa My3biKanbik acnanTapAbiH iek-  6y1 maxmanap Gipi-Gipimen

Tepi Tep6eneai. mﬂwmupr:ﬂﬂa 611% m%c

el Homuwecinde ke
(I repGenic —yaxor orwen can kaitanansin orwiparsi xos- O XEPALpOE Xuipanap naida
ranbic. 6oyl MymKin. Ocel xepden

XaH-xaKKa _ceiicmuanei.

‘mosKeidap den amanamein
Erep MexauKazbik Tep6enic aya, cy KaHe KaTTel AeHe chak-

1€ ‘mepGenicmep mapanadei.
Tbl OPTaAA STCE, Gyl OPTAAA MEXaHMKAABIK TO/IKbIH Naiiaa 60- ‘5yn xepde Kandad ydepic
nabi. BaKyyMAa MEXaHUKANbIK TO/IKbIH TapanMaiiasl. Ko3fanbic  mypazei cos Gonsin omeip?
6apbICbIHAA TONKbIH TeK SHEPTUA TackiManaaiiasl. Tac nakTelp-  SHepaus MeH mosKeiHoap bip-
Fanza cy GeTinAe naliaa 60/FaH TOTKLINAAD, ABIGLIC MexaHwKa- | OPiMeH Kanail Gadnansicmei?

JbIK TOAKSIHAAPASIH Mbicanbi 60N TaBbinagsl. AsiGHIC aya, cy
X@He KaTTbl AeHenep (MeTanaap, Xep) apKsinsl Tapasa anags,
6ipax BaKyym apKsinsl TapanMaiiasi

KenpeHeH xaHe Kyma TONKbIHAAP

TonksIHAap TepGenicriv Tapazy 6arbiTei GoiibikLLa exi Tonka
6onineal. Erep Tepeic GarbiTbi TOAKbIHHBIH Tapany GasbiTsiven
napaens 60/ca, MyHAal TONKBIHAAP BOLIK TOAKbINAAP A€M
atanagsi.

L1651 — BOVNLIK TOAKSIHAGPALIN XaPKbIH MbiCanbL, i~
6bic — 6yn ra3Aap, cylibikTap MeH KarThl AeHenepAe Tapana ‘ i -

XKep KeipTeICHHAars!

Xep cinkiny ouwar
aNaTbIH MeXaHNKanbIK CepniMal TOAKbIHAAP. . % % % @
Erep Tep6esiic 6arbiTbi MeH TONKbIHHbIH Tapany Basbibi 6ip- e

6ipiKe NepreHAkynAp 60/Ca, TOMKbIH KONIEHER A€M ATanafsl.  BOnsIK T0KsIATpASI Geiiveci
Ko/AeHeR, TONKbIHbIH aiiksiH MbiCansi PeTiHae ¢y BeTine Tac
NaKTbIpFaHAa Naliga 0AFaH TONKLIHAR aifTyFa 60naabl. Coaali-
aK CTaAMOHAAFbl XaHKYIepAep TONKbIHbIH KENAEHEH TONKbIHFA
(a712MA2p TEMeH XaHe KOFapsI KO3Fana OTHIPSIM, TOAKbIH CHAK-
ol CTAAVOHHbIH MaHalibiHAa KO3FaNasi) XaTKbizyra 601ab.

G v osrammca s acoangonssia o mep- ¢ p
oAbty S ——y—

Tonksin cunarramanaps
Marepuanaap: yauin cepifine (CIvHKu), Coisrbil, Kamepa (renedon), ce-
Kyngovep.
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MeTann eTkisriwTepain BonsT-amnepnix

cunaTTamacotH (BAC) cany

Oprypni pesuctopnapsa apHansan ToK KywiHin kepHeyre

reyeninirin seprre.

KYPa/-*@6ABIKTap: TOK Ke3i, pESUCTOP, PEOCTaT, aMMEPMETp, BORLTVETD,

KIMT XOHE XGAFACTSIpFbILI CHIMAGP.

Kymuic Gapbicui:

1. Cyperreri aneKrp TisGerive XaraTuin 3neenTepai aran Kepcer.

2. Cyperre Kepcerinres 16a GoiibikLa 37eKTp Tisbern KypaCTsIp

3. GIUEMAEP KECTECIH KYPACTHP XaHE HOTIKE BIIEMAEPIH eHri3

4. PeoCTaT XbUIXSIMACHHAIK SPTYP KanTa Gonsar keainger (1-4) ky-
PATASPALIA KSpCETKILITEpiH Xa36in a1

5. Tiabex Beii yuuin O 3abIK NalANaHa OTeIpbIN, PENCTOPASIH KeAep-
fici ecenre.

R, Xeaepriciven 6acka peswcropra aybicTsipsin, Toxipubeni Kairana

Ol OnLUEMAEP BOSIHLLA R, PESHCTOpIH ApHANFaH TOK KYLIHIK Kep-

Heyre Tayenainix rpaguri can

5. Kopsimeiiasi xaca

Ne

(SR ypaxre remneparypa kesitae opanackak pesncropaap ywik Om
325 OPHINAANA Wa? AN TEMNEPaTYPACH! S3rEPETiH PENCTOPAZP YLl We?

SpTypai peavcropnap yuwik ok kywiki kepHeyre Tayenginirin sepTreyai
XaKcapry TacinAepi YChiK

Memann emisziumepdix
BAC-b1 Keisy wambikbir BAC-
biHaH Hecimen  epexuiene-
HemiKin Gonxan Kep.

i
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[Ecre carcra [N 1k (wcporynon) = 10 Kn

AeHenep yWiK faHa Xapamasl 14K (arokynok) = 10° Kn
Erep 3apAATa FaH AeHENep apACHIHAAFbI KALBIKTHIK 3apAA-

’ TanfaH feHe elemAepiHeH anaeKaiina ken 60NCa, OHAA Ae-
- -~ Henepai niliHi Me Me LUEpi KyNOHABIK KYLIKE eukaHaal
P, g, F acep eTneiiTiHi 3KCMEPUMEHT apKsinbl AaNErACHAL. OChiHAal
XarAaiinapAa AeHeNepAl HYKTEiK fieHe PETiHAe KapacTbIpy Ka-

4 INTCTbL, Ky/IOH 3251 HYKTENiK AGHENeP YLUIH FaHa Xapamasi.

. - Kynow kylwi apaalibim e3apa apeeTTecetin exi 3apsaThi
T 9 £ GalinaHbiCTbipaThin Chibik 60biMen BarbiTTanas. Erep exi

3P4 OH HeMece Tepic 60/1ca, kyluTep Kepi GarbiTTanaas, arHi
Te6inea. Erep exi 3apaa Gipaeii 60nmaca, okga kyw 6ip-Gipite
6arbITTanapl, AFHN onap TapTbinagel. Kyl acepiniH 6arbiTel
MapKepAik o1 3apAANeH Tekcepinei. Meicansi, 6acka ok 3apaa
yuwin Tebiny KywTepi (6acTankel 3apaATaH) acep eTce, an Tepic
33pAA YLLIH TApTBIKIC KyLITepi (6aCTanKe! 3apAAKa) acep eTeai.

TIPOTOH XaHe I1eKTPOH aPaCLINAAFbI TAPTLINBIC kYW
CyTeK aTOMsI SAPOCHIHAAFHI NPOTOH AAPOHHIK aFHANACKINAR ARHANGTEIH
MEKTOHASI TAPTATLIH KYWIT] ecente. AEKTPOH aMHANKICHILIN OpTaWA
Daawycsit 0,05 Hu Aen ecenre. MPOTOH MeH NEKTPOHHLIH 3aPAATADH MO~
aynbaepi Goiisiwa e, [el=16 - 1077 Kn.

Bepinreni
4,=q,=1610-19Kn
=005

Taby kepex: F.

X6X: Weuwyi
Kywrie wamace:

005107
peg ol lal
"

910 HAM 16,107 Kn 16107 Kn

(005107 w2

ReKTPOHFa 3Cep ETETIH KW FAPO USHTPIHE, AFHM NPOTOHFa Kapaii
Garvirransan

Cypakrap men Tanceipmanap

1.0,5:1,'5 xaHe 3 37eKTPOHAIPALIH 32DAATApbIH any MyMKiH 667 KayaGbiasl Aonene.
2. MeKTPOHHbIK aiiHany PagyChi exi eCe/eHCe, AAPOAaFB SNEKTPOHHbIH XaHE NPOTOHHSIH TAPTHLILIC KL

Kanaih e3repeai? Byn @3repic XanMbl aToM TYPAKTILIFLIHA Kanaih acep ereai?
3. *Kywrepair cyneprosuuacs:

Cyperre Kepcetinrerael, yu 3apa Gip Tyay Goiibikaa opHanacka.

4,281 MK, 4,=1 MKKn are q,=9 MKKD.

2) exinuwi 3apAaKa Q, acep eTerii Tew acepi kywi;

3) yuwiNwi 3apAAKa Q, 3cep eTeTiH Ten acepni Kywi Tan.
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TepMMCTOpALIN XyMbic icTey KasuAaChIH sepTTey

1. TepMOpe3/CTOpALIH KeAEpTICi CaycakTapbiKMen, Cogan Kefin Aane-
KepAerius Hewece wal KenTIpWNeN Kui3wpran XarAaioi Gaiikan
KOp. TepMOPE3UCTOPABIH TYPIH aHBIKTa.

cotl et

o T
— a-cyper. Tepuwcrop a-cyper. Moaucrop

2. TepMOPe3CTOPASIN TOK KYLLH CayCaKTapsIHMeH, CORaH kel AamerKep-
Terits Hewece waww KenTIpriLINeH Kbi3AMPFaN XarAalisin Gaiikan Kop.

TepmopesucTopnapa! Kongany:
V/ XOGALIK WaMAAP MeH KO3FanTKsilTapAaFtl
icKe KochInaTLIH TOK WeKTeyi;
V/ MaligiH TeMNEpaTypaChiH, WbIFATIH a3A3PAH
KALLIKTLIKTaH ©NLeY XaHe 1.6
v epr aabuins;
V/ XaBbIKTHI Kbi3biN KETYARH KOpFaY.
¥/ Teuneparypa, TepMOpene, TEpMONapa, TEPMOCTAT AaTUAKTEDI
®oTOpe3NCTOp — KeAepric Xapsikka GaitnanbicTb o3repin
OTbIpaThIH XapTbinaii eTkiariw kypan. CypeTrep: a) poTopesnc-
TOPALIH CLIPTKb KOpiHici KepCeTiArer; 3) cynbaga GoTopesuc-
TOpAbIK WapTTLI Gearici KepceTireH.

LTI woropeamcropnapasi seywic icrey Kaswaanapsin 3¢pr-
rey.
— 1. Cyperre kepceriaren Ti36ekTi xwHa,
2. KyHAi3ri XapbiK MeH yCTen WwambiHa 6ainaHbICTsl GOTOPEIUCTOPABIK.
Keaeprici Kanaii e3reperini Gaiika. Erep GOTOpe3NCTOPABI KiTan iWwiHe
\}\ cancak, oHaa oMMeTp. Hei kepceTeai?
N 3. KyAiri Xapbik MeH yCTeN WambiHa 6ainaHbICTs! GOTOPEIHCTOPABIK TOK
Kywi Kanaii e3reperinik Gaiika.

®otopesucropnapabl KongaH
¥/ aaTomaTuKa, Kole XapHIKTapLIH OUIpY;

v oropene;

¥/ KaLULIKTBIKTa TexHUKaTbIK YACPICTEPA 6acKapy.

Cypakrap men Tanceipmanap

1. /lMOB, GOTOPENCTOP X3HE TEPMUCTOPABIH HE YWiH KePeKTifiM TYCiHAP.
2. [IMOATHIN, GOTOPESHCTOPALIK, TEPMOPESHCTOPAbIK XYMIC KaFMAGCHIH CANATTa.
3. Xaprounaii oTKi3rius KYPATAap Kaiiga KoRaHbITagH?
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Xvinynoik 6anaHc TeHaeyi

©3it xacaran ToxipuberHer Binetigei, erep 15 °C emne-
paTypaaarbi cyas! 85 °C TemnepaTypagars! cymer apanactsip-
caH, cen 85 °C-AeH TomeH xaHe 15 °C-geH Xoraps! TeMnepa-

TYPaAaFhl KOCNaHbl anackiK,
B/a&

15°C

IKbURYAbIK Tene-TeHAIKT] KANLINTACTSIPYAR IHEPrUAH
3aHbIN sepTTey.
Oiisan XaHe MbiHa cypakTapra xayan Gep:
1. Kochanbik Temnepatypace! bicTsik cy
TemnepaTypackiHan Xofaps 60ysl
Mywkin Ge?
2. blcTbiK cymen Gepinerin xare cybik

CyMeH anbiHaTBIH Xbiny MOTLIEPAEPiK
CansicTeip. Henikten byn wanaep Tex
eMec? «HeprysH XOranTy> TepMAHI

Hei Ginaipeai?
3. ©3 HOTWXENePIHAi XAKCAPTY KONAAPbIH YCIH.

JepTxananLIK Kymbic

cakray

Erep oKwayarFak AeHeNepAi XyVieciH KapacTsipcak, My
A3iA YACPICTIH, HaTWKEC — XylieHik Xbinynblk mene-mendiei
60/bi TaBbinagLl. Byn AeHenepAiH Temneparypace! 6-fa (reta)
Ter 6onaasl. Kbiny anmacy yAepiciHae 6-aan Korapbi Tem-
NepaTypara ve AeHenep 3 SHEPTUAChIH Bepea, an TeMeHri
Temneparypagars AeHenep anads.

SHeprViAHbI CaKTay Typasibl 33HA CybIK ACHENEPACH albiHFaH
Xbiny MOALIEPI bICTBIK ACHENEPACH GepifireH Xbiny MenLepite
TeH eKeHAiriH MaTeMaTUKabIK TYPAC XasyFa 60/aabI:

Qe = Qs
bipak, WbiHalisi yAepicTepae 6y HaKTsi ochinaii eviec, ce-
661 Xbiny yCTenTe, ayara, TYTIKILEre XaHe Tarbl 6ackanaphita
6epineai. Ecenepai weirapy 6apbiCeinaa MywAai xoFanynap
Kebikece eckepimeiiai

Ecentepai wsirapy 6apsiceiaa Xuinyas Gepy Kesinge ae-
HeHiH XELIBITLLIYbI FaHa eV, COMBINEH KaTap 61p KyAACH exiHLIICH (KarTel
KYAGH CyTibIKKa XaHe CyAbIKTaH 6y Tapiaal KyFiTe) aansik aysicysi OpbiK
anaTLHbIH 42 eCTe CakTay Kepek.

~isdir ranamuiap —xabi

0bt. Condeikman Xep Gemiri-
dezi cydbin munuOH Xeindan
6epi Gap exenin alimyra 60na-
Gb1. Xaoi xyiienepdin Gacka

Mbicandapein Keamip.
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2. TeoCrauMoRapnsiK, cepikTepAiH KeMWniKTepiH Tanga. ©3 KOpHITHIHAbI-
napsiKa Aanengep KeATip.

‘TemeHop6uTansiK opéuranap

TemeHop6HTanIK OPBUTANap reOCTaLMORPLIK Op6MTa-
napABIF KeMLILAIKTEpiH Xacsipa anagsl. Onap NONAPALIK aii-
MaKKa XakbiH ayMakTapra Kei3MeT Kepcete anagsl. Op6uTa
TeMeHaiiHiH apKachiHAa CepiKTI ybipyFa a3 Kapaxar xyvcana-
A1, CePIKTIH OPBMTACHI TOMeH 60/1FaH Calibik, 01 KOFapbl Xbin-
AamMAvIKneH Ko3ranybi kepek. Caiikecilue cepik Xep 6etiven
CanbICTBIpFarAa Tes Kosranagsl. Y3Aikcis Baitnatic 607ybl yuin
op6yTaga Kem aerenae 3 cepik 60/ysi Kepek. TomeHOPBUTanIK
op6uTanapasiK 6uiKTiri 700-1500 ki WwaMackikaa 601as, an
cepikriry Maccacsi 500 Kr e xeTeal.

TeMeHop6UTanbIK OPEUTANapALIK KbiaMeTi
TemeHop6UTansIK OpBUTanap NONAPAbIK EHAKTEpre Kbi3mer
eTei. Oapabl GaliaHbiCTeH KaMTaMAaChi3 eTeAl.

2006-2014 xeingap apansiringa KazSat-1, KazSat-2
Xare KazSat-3 KasaKCTaHALIK CepiKTEp YUIpbIAS.

KazSat-3 KasaKcrauawIK cepiKTin, Moaeni

3epTTe Xane Wik CYpaKTapFa Xayan 6ep:

1. KazSat cepiKTepitin CANGTTaMaCh! MeK KaxeTTiiri Typan! kepcerinint
Xaca. Onap KaHAai KbI3MET aTKapaAs?

‘CepiKTit, KoOpAVHaTnapLiH ansiKTa. By Hewi Ginipea?

KazSat-1, KazSat-2 xarie KazSat-3 cepikrepiin 6ip-GipiHew Kawgai
aibpVALALKTapS! 63p7

2.
%

CypakTap men Tanchipmanap

1. Taburar esrepicrepi Kesitige cepikTep Kanait KyTkapagsi?
2. Cepikrep 0pGUTaAa IPAAIiLIM KO3FanbICTa GONaAbI. A7 CepIKTIK GaLTaHEICTbl OpHATY YWiH aHTeHHaKbi Genrini
6ip HyKTere Kapaty Kepex. by Kanaii Xy3ere acoipbinaAb?
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MonexynanblK—KuHeTUKanslk, Teopust (MKT)

7-CIHbINTbIN XMMitA CaBaKTapbiHaH GapAik 3aTTap xeke
6o/ILeKTEPACH, AFHY MOTIEKYIaNaPAAH HEMECE aTOMAAPAH
TypaTBIHbIH BinAiH

MKT-HbiH Heriari epexenepi MbiHa TYXbIPbIMAAPAAH TYPaAs:

1. 3a1 GonueKTepARH (aTOMAAP HEMeCe MONeKynaNapAaH)
Typagsi.

2. 5y Benwexrep cyiibikmsikmap men 2a39apda kesdelicoK
Ko3ranad.

3. Benwekrep Gip-Gipimen e3apa apexemmecedi.

By epexcenepal kapanaiisiv Toxipubenep apksibl Aonen-
Aeyre 6onags!

3aT 6enwexTepaeH Typanbl

V32K YaKbiT 60iibi 6/ XaFJaliasIH HaKTb 4371€7i 60FaH XOK,
Tex 1951 Xbiflbl £aHa MOH MAKPOCKOGbIHAA METAN KYPBINbI-

Mbi erxeii-Tenkeiini Kapacmeipeindsl. DPTYPA| XAMUSLIK 3aT-
TapAsiH aToMaaps! Gip-Gipiten epekweneHeai

CEEEEEEEED Karrut pewenepai ywrakrein kyiiite kentipy mywingiri
XasAalgLIK XaHama ganeni 60nybi MYMKIH. COHBIMEH KaTap KerTere

3aTTap cyaa epyi MyMKik.

ESEREIEY 3ar monexynanapei. Tona Monexyanapasi KarTsi, cyibix,
XaHe 123 TaPI3BEC KYVAL OHATACYbIH TanKs11a. ONapAbIN AbIpNLIbITbIKTa-
i Mew VicacTbIKTapsi Heae? Monekyanapasis ocel KypeinbiMiH cyperre.

BenuwekTep Ke3neicoK TyYpAe Kosranaabt

Ol KapaMaiibii MEKTeN MUKPOCKOBbI apKoisl OHalh Kepyre
60napsi. Erep ce ryaw 6esiri epizen cyas bakbinacar, 60sy
6oneKTepi CyAa XEHKIETIHIH Kopecik, anaiiaa cy MoneKy-
napbik kepe a/maliceik. Byn KO37anbiCTel BPOYH KO3FanbIch!
e araiias. MoNleKynaHbik Ko3fansiChi TOKTaTy Hemece keneci
CaTTe Kanat KO3FanaTbIHBIH 6O/MXAY MYMKIH ewec.

(RN 60y Gomanw Gonaw, on ocivaepaik Tosarsi sepT-
TeAi X3He aFall PET TO3aHHLIH KO3FATBICHH GIKbIAl OTBIPbIN, TO3aH Tipi
ar3a Aeren TYXbIPIMFa KeAA. Bipak COAaH Keliit OCbl KO3FanLICT KOMip
MeH 6acka MMHEPaNAAPALIH GONEKTEp] A KOpCeTTi. KomTereH XbinAap
6TKeH COH (UaMKTEP Bi3AiN Ke3iMiare «KOPIHGEITIHY Cy MOTeKynanap!
CORKBINAPBIHLIH 3CEPi ApKLITL! OCEI KO3FALICTaPAL! TYCIHAIpE anas.

Tamasme: datieimdaran
~Kesde edde on Kyilin xemed,
myHdaiida kyiizen mamas uicik
cesecin.

Mic ysaK Kawsikmeikka Ka-
nali mapanader? Viemis mapay
Keindamdsireina Kandai ba-
‘mopaap acep emedi?

BenweTiK, 6poyHAsIK KO3FansICe!
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Biniminai Texcep

Erep my3aaTKHIWTaH Kinerel wali anatbi Goscak,
Here on 6ipaeH epn Gactavaiigei?

BaJiky Hemece KDUCTaNAaHY KESIHAE Here AeHe Ten-
nepatypace! esrepmeiai? MKT TypFbiCsiHaH TyCiHaip.
Here Kip xyraHHa Kefiin kil MIHAETTi Typae Xin-
Ke Xaifbin Kosgei?

Tpaguk 6oiibina AeHeHiK Banky Xame Kataio
TewnepaTypacsi Kanaii aHbIKTayra G0naasI? By
Tanceipwana Kaii aTTbIK EpireHiH aHbIKTaY MYM-
KiH 667 JleHeHi Kb3abIpy, 6aTKuITy, KaTaiiTy XaHe
CaKbIHAaTYFa COKEC TPAQUKTIH BE/IKTEpiH aHbIKT

02 4681012141618 20 22 242628 3032 3436 38 t/MUH

5. Kui3 6ana CraKanHbik ¥ Geirine Kaiian Typran cy
Kyiias!, copan Kefiin crakansl 20 °C Temnepary-
Paaarbl cybiK CyMeH TOATBIPAS. KocnaHsik Tewne-
PaTYpaCsIH aHbIKTa. YN PETTe XbiyAsiH XOFays!
eckepinueii

Bisnin emipimianeri pusuxa

OHaipic KaNAWKTApHIN XOK0 — 61 KibiH witgeT.
6y7 yaepicreri Gipereii 3a1 — Wik, ce6e6i on 6acran-
K1 3aTTbIK KacweTTepin xoranTnaii, 40-50 per epitinyi
Mywcin. TIOTi 10% CoiHFaM WbIHBINb! KOTABHFAH Ke3ge
XBUTBDXaBI, 23AAPABIN WbiFapBITY ACHTEH] S%—fa
Touenpeiiai

Coiran WbihsiHbl XaHa oHIMAEpre aiHanabIpy YL
XY3ere acelpbinaTLIN OHACY YAEPICiH EpTTe.

Biniminai 6arana
B Tapaysiiy OKy MAKCATTApbIH KaHWANKIKTb! MEHTep-
FeHiNAI ChiHM TYpFLIAGH Garamaan kep. Kecregeri Tuicri

TPKEIPSIMAAPAS TaHAA XHE APBIP TYKbIPEIMAL! XAKChI
TYCiHy YWiK He IcTey KepeKTiri xas.

Men o3ime Kamuansiros cenimainin?
Men
Ganky XaHe KpUCTaAaHy KesiHge TemnepaTypaH
YaKbiTKa Tayenainik rpagurin Tanaay;

MOAeKy NIk KUHETUKATLIK TEOpUSFa Herizaenrer
KaTTBi KyViAeH Cyiibik Kyire XaHe KepiciHue aitHany
Yaepicin cnarray;

KOABIMHaH ...Keneai.

ecenepai whirapy 6apbiceiAa 6aTKy/KpUCTanAaHY
KE3iHA® XYTbITFaH/WBIFapLAFaH Xbiny MOLIEPTH
OpMyaCHIH KOMAAHY:
MOTIeKYMAMLIK-KAHETUKANLIK TEOPUAFa Heri3AenTeH
CyiibIK KyiieH ra3 TIPI3AEC Kyiire XaHe Kepicinuie
aiiMany yaepicin canatray;

Gynany xaHe KowaeHCaWA Kesitae
TeMEpaTyPaHBIH YaKLITKa TaYeNAIAK rpadHrin
Tanaay;

Xbly YAEPICTEpiHAE HEPIMAHSIN CakTany XaHe
ajinany 3anaapsi sepTTey;

‘ecenep whifapy YLiH Xein GanaHCHIHbIK TeHaeYiH
Kongany.
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Xbuny menwepi

HbInbITy-CanKbIHAATY SHEPTUICHL Adamnuy  Busuransiy

Anabinsbl cabakTapaa iwki sHeprua Typansi 6ingin, Cox- :;;’;‘:_;’;ﬂ‘%‘ é""‘".,',f"";;,"f,’,}

Aaii-aK LUK SHEPVAHAIR Xy icTeyi apiaceiaa xone xeiny  ICE RS CERE Bl
6TKISFILITIK, KOHBEKUVA Hemece Cayne/leHy apKsilsl Xbily 1MA-  Gencendinisin alimapaeimail
CybiHa GaiinaHbiCTsI ©3repeTitik Ginecik, Xoiny anmacybi Kesiae  mewendemedi, Gyauteik em-
abiHFaH SHEPTMAHbI AHBIKTAY YLUIH X6y ME/LIEp] Aen aTana-  Mep Kamaiiein, omip cypyze
ThiH WaMa eHrizingi, decen Kynusineico! asandei.

Xanbikapansik, xyiieae xbiny MenuiepiHi enuewm Gipairi | [CMnePamypacs! mowen ai-

3HepriA CuAKTI J1 (AXO0y/b) Hemece KIIK (KNAOAXOYAL) 60- m’ﬁmmﬁmj
7bin Ta6binaAbL Kuin, i mamax datisiday
1 k% =1000 Ax=10° Ax ome manei3dsi

Anenunucmep mayda

«Kblny MoALIEpi TepMUHH COTCi3 Oinan Tabinran Tep- | OlP-Oipie KemexmecedL. Adam

MUH fen caHayFa Gonasl. Byn TEPMUH FansiMA3p AeHenepae <Tennopogy | 9F3ACeIHGIH iliki Hepeuscel aca
Ao aTanaToe 301 Gap Aen calaran Kesne entisnien Xeury anvacy kesge | /oIn KemKende Kaai osze-
Tennopo AeHeAeH AeHere oTeai. Kasipri kesae ByHsik onaii emec exengiri | PEMIHL mypanel olinan xare

arbikTangb, BipaK 613 KaNLINTACKaH ASCTYpMEH Xy SHEprvAcein oxwiny | MUKIpIAOI opmara can. flewe aca
‘Kamms1 moKsin Kanmaysi yuiin

~Kawdaii wapmmapdel caxmay
Kepex?

MenLepi» Aen atan Kenewis

Erep Aeweri Kb3AHIPCa, OHAa o FHeprAR rad. Erep AeHe
cankeiaaca, on aepruaHb epedi.

XKviny menwepi Here Tayenpai?

XKbily MeALLEPIH aHBIKTay YL OHBIK KaHAalA Wamanapra
Tayenai exerit 6iny Kepe.

SR Ketny monusepiin, pewe canmarsina vayenginirin seprrey.

Oiinan XoHe siHa cypaKTapra xayan Gep.

1. Kawaalt bibicra cy XbingambipaK, Ksisoabi?

2. Keizaupy yaksiTsi Gipact G0ca, Kai AbICTarbl TeunepaTypa Xorapsi
6onape? T

3. Keiny MOAUIEPi KSI3A6IPITSIN XaTKaH CYbIKTBIKTHIN Maccachina kanal | |
Mayendi 60naTsHbiH aHbIKTa. OFbIHAS! TYXBIPLMARN aiT

Ke3bDy
' cyery

17y

EREEETIE Xoiny wenuwepi kuiay renepatypacsiva Kanaii Tayengi Gona-

ThiHBIH aHbIKTa. OChl TaXIpUBEH] STKI3Y YLl Gipaeii Cy Kenemin Temnepa-

TYPaHLIK APTYPA! MaHAEDiHE A Kbi3ALIPAMI3. BipiHL biAsICTH 40 °C-re,

et exinwici — 80 °C-re A Ki3AbIDAMS3.

Oinak aHe MbiHa CypaKTapsa Xayan 6ep:

1. Kawpalt bAbIC XBNAAMBIPaK Kbizagsi?

2. XKbiny MEAWEP] K5i3AbDUILIN XATKAH CYiLIKTIKTHH TeMnepaTypa-
CbiHa Kanail mayendi 6OnaTHIHbIH aHbIKTa. KayaBhigs! TYCIHAID.
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Nunzanap

Excenri Pumae Kapanaiibiv Taramaapasi
VChiHATIH aP3aH aCKaHaNaPABIK COPEnepit-
A€ CyMeH TONTBIPbLNFaH WbIHBIAGH XacanFan
wapAapAs Xvi Kepyre Gonabi. Kenywinepai
KbI3bIKTbIPY MaKCaThiMeH OChIHAal Wap/ap-
AblH iWiHAET] CyFa APTYPAI XeMicTep Mer Kere-
HicTep canbiHaThit.

Oceindaii wiapnapdeis iwindezi xemicmep men
~Kezenicmep Kenywinepdi HenixmeH KoisbiKmbIpa-
meikiel XoHinde oinanein Kep. LUiap iwirdezi cy
wewmicmepee Kandail acep Gepedi?

Cen ochi Tapayna:

V' XyKa nuH3aRa Caynenepain Xonsik canyabl
XaHe anisas Gelienepal CANATIayAL!

V/ XyKa Muk3a GOpMYIACEIH Xare
MUH33HBIK, CI3BIKTEIK YIKeriH
ecen wWsifapyaa KOAAaHYALI

V/ onTuKankIK KypanaapAsl cunaTTay

/' KaKblHHaH XaHE ANLICTaH KepriuTiKTi
Ty2eryal cunatrayss;

V' nUH3aHSIH GOKYCTHIK KALILIKTHIFHIH XaHe
ONTAKaLIK kYL BHEIKT2Y AL YpEHECiH,.

Cen MbiHa cosnep MeH co3
TIPKECTEPiH KOMAAHATbIN BONACHH;:

V/ KAHAFH AMH3aHBIR GOKYCHI HAKTH,
1 wawipaTKLIL AU :

V' WaWbIPaTKLIW AMH3aAAFB! HAPCENiH,
Geiikeci Xopaman, .., ..;

¥/ Ke3 vapcenin Geiinecin . xacaiiav;

V onmuKansik kyw xane
AMHSAHBIR CHBIKTBIK .

v mukpockon, ..., .. — byn
OnTHKanbIK KYPAAP.

TloHapanbix 6aitnabic

«Maremaruka» cabakTapLinAa MeHrepren Xa-
SLIKTHIKTarL! TY3yAEPAI Cany AAFABAGPbIN CaraH
3ATTAPABIK AMHIAAIFH! ONTAKGbIK GeiiHenepin
canyra xemexrecea. Cen «Bonorus» naine
KG3iH KYPBITBICHIH OKbIN Yifpenai, Enal «Ovnkan
caBakTapiHAa octi GiIMAEPHHH Herizinge ko3l
ONTAKabIK Xyiie peTikge KapaCTLIPACHIH, KOpy
~KeMuwinikTepiH TY3eTYAIH SAICTEpIH aHBIKTaCHIH,
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Cy o7 Xorapsi Xbiny CHFSMABITbIFbIHA e, COMAIKTaH 07 Tex-
HUKaAa XoHe KyHEEAKTI OMIPAE KeHiHeH naigananbinagsl. Mbicans, vi-
7€PAI XbIMBITY YLLK HeMece BIAAeKNEH BHAEY Ke3iHAe MeTan BenueKTepal
CankeIHAATY YW KORAaHBITaAS. Here cyas Naiaanany THiMAT?

(G Xorapet mewik Xoiny cofbIMAbIASIFbINA Ve 3aTTapASI Kbia-
APy YLt 013pFa KEBIDEK Keiny FHEPrUACH: Gepiny KepexTifii ecte yCTaran
XeH. BaCKa XafbiHaH anbin Kaparanaa, GY 3aTTap Y3aK yakeiT 60ibl cysirsi-
N8l AFHIA KUHGKTAAF2H BICTHKTS! V3K YakeiT GOfbl TapaTagsi.

3=pvxa><am, ymbi

Karroi aewenin mewu

COIABIMABILIFLI AHBIKTaY.

KYMbICTo! OPBIHARY YLUiH MbiHa

KyPaI-KaBABIKTAP KaKeT:

V' cybik xare bictei cy
Kyifbinran 2 Kanopumerp;

2 repmoveerp;

¥/ XbinY ColAbIMAbLNIFSI
Genricia werann unMHAPI;

V/ inweri 6ap xin;

V' 3neKTPOHAbIK Tapazb,

MeTann UAMHAPAI BICTBIK CyFa Cabin, TeMNepaTypa TeHeckeHre

el KyTini3. Kaxerri napaweTprepai xas. COcbiH UMmMHAPAT

CanKbiH CyFa Canbin, Tafbl Aa MaAIMETTePAI Xa3. Cankbi Cyaa

WIMHAPATN KarLwa Xbiny CaHbik Geprenin Giniia. MenuwixTi xsiny

CobMAbIN ecenTe.

Oiinan xawe Temengeri cypakrapra xayan Gep:

a) AZbiHFaH HATWXEHi Wamamen /121 Aen KapacTsipyra 60/ wa?

) KYMbICTS! OPIHAZY KESIHA® aNbIATBIN HITUXEHIN AVAAITIHE Kail
§axTop Gapbiua Tepic acep eteai?

6) By GaKTOpAbIK acepiH GoMLIpMay Hemece asaiTy yui He icTeyre
Gonagei?

CypakTap men Tanceipmanap

1. [lewenin, MeHwikTi Xsiny coiiibimasinbifl 140 [Lx/kr+ °C-re TeH, Kecre apKsinibl Ocei 3aTTbl ambikTa. Byn
MaHHIK, MafbIHaChiH TYCIHAP.

OKyWb! CanKbIHAATBNBIN XATKAH ACHEHIH Xbily SHEPTUACHIH BHBIKTaY YLUIH XYMBIC icTen oTeip. ON ywik

OKyWbI Kargai Wawanapas eneyi Kepex? ATan Wik

3. Kbi3bipbin enaey i Keiige ki3rar Kipniui naiiganawags. Gipaeii Temneparypara Aeii Kpisran wacca-
napei Gipfei KIpriLIT nNaAanaHran XeH Ge Hewece cyas NaAAaNaFaH AYPHIC Ma? XayaBiHAb! TYCIHAID.

4. *CyBein YIKeH Xbin CobIMABITBI) TeH'3 Ge MYIT XaranaynapsIHArLl aiakTin aya paiibina con
engiKTeri, GipaK, KYPAIKTHIK Teper XepAepiiae OpHATacKai aiMaKTapMeN CanbiCTLipraraa Kanait acep
exerinin seprre.
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OTKisTiwTiH Keneprici Here Tayenpi?

S iui aenenepain enuemaepin uranrenipKynbmen onusey
Kili AeHEnEPAi ©7UIEMAEPIH LTaHTEHLIPKY TovieK onueyre Gonasl. Cy-
PETTI KOTAaHBIN, KYPAMASIH KEPCETKi aHIKTa

TKiarius Keaeprici KonAEHEH KIMa ayAAHBIHA KAHWIANIKTL

Tayenai?

Kymbic makcarsi:

1. MUKpOMETPMeH eTKIarILTiH AMaMeTpiM e/LLeY;

2. MyMBTMMETpMeH oTKariuITIA Keaepricin enuey;

3. oTciariuTin xeaeprici KenACHEH KM ayAaHNIHa Kanaii Tayensi Gona-
ThiHasIFIH 2epTTey.

Tunotesa: xyan Hemece Xiiie OTITILITEPAIN KaicHICHbIN KeASprici

xen?

KYPan-Xa6AbIKTap: TOK Ke3i, My STUMETP, LUak, aHNEPHIETP, XyaHASKTaps!

9PTYPI, abIHASIKTapbI 6IpACH, BIPKeNKi MaTepUaTAZH Xacansan yu eTKiriL,

inT XoHe eTarits ChMAaP.

Kymbic Gapeic

1. Kenripinren cei36a 6oiisiiua 3nextp Tisberi xiia.

€

TOKKa KOCNAC GypbiH TI36EKTIK AYDHIC KMHAFaHAbIFbIH TeKCep.
2. OKISTILITIH AMAMETDIH MUKDOMETPMEH O/LLE, KENAEHER, KAMACHIHbIK
r

ayaaHoin Gopmyace: GobiHwa ecente.

2

3. AB KeicksiuTapuina eTKisrii Koc. KinTTi Xaysin, amnepmerpais kep-
cerkiuin xazbin an

4. risrituke MynLTAMETPA] (OMMETPA NapanTen KOCsI, OHbIH KepeeT-
itk X3,

5. OTKISTILITIH XyakasifLiH O3repTe OTHipLIN, 3 PeT ene.

6. OP6ip XafAaiiAa aMNEPMETP MeH My STAMETPAIH (OMMETD) KepCeTKiLin
Xas.

7. OTKIariTiH AMGMETDiH E3repTKeH Calfbik WaM XaPKSIpan XaHa Ma ane
KyHripT XaHa ma?
8. ©nuwey HaTMKenepiK Kectere TOTHID.

WWaw wapKeipan Hemece

Ne [d,mm |5, mne (R, Om |1, A '
KYHFIpT aHaALI

Texwukada apmypai mun-
‘mezi kaiendep Kondansinade.
Onap oKwaynanysimen, mame-
puansisen, mox emxiseius ma-
pamdapeinsirg Xyandeireimen
epexuwenenedi. Kabensdepdin
cypemmepisie Kapa, onap Kaii-
0a Kondamsinader den oiinail-
cotn?

e

1-cyper. Cyperre kenrapamasi
Xawe Giprapamas!
erkiariuTep Geienenren.

2-cyper. WiTareHuApKy LA
Kepceryi

ey

3-cyper. A xate B KbicKbILTapS!
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- 3. BipiK Gerivyaer CHI3bIKTap Cabi 27€KTP OpICiHiK Kywiie NPONopLKOHaN,
SFHW CHI3BIKTaP ThIfbI3AZY OPHANACCa, HNEKTP OPICi KyWerea.
4. 3apSATAp aPACHIMAGFL! KYLW CHIIKTAPS Y3AIKCE.

Sprypni xasaaiinapaars: snekTp opi
2) exi XeKe OH XaHe €Ki Xee Tepic 3apAATIp APACHIHAAFH
) 3aPAATADS Tew XaHe TaHGARapHI GOTibiHLIA Kapama-KapC exi nnac-
THHa APACHHAATbI kYL CHHIKTADbIH Beliere.
6) KypanaapabiH kemeriven (MaiinanFan Kocnanape! ininren) anektp
‘oPICiHiK, KYLW CH3LIKTAPbIN KBPCETY YW ap Kadawabl KaiiTana Xane
anbiHFaH HATVKENEDA] CATBICTHIP.

Cyperre exi ap arrac
33DAATADALIK APACHHARFHI KL
CuiBbIKTaphl GelineneHren.

opici spKauwan Honre Tex,

1. 3pTypAi 3apAATapLI 63p €Ki napannes MAaCTAa Can

@ o 2. BipreKTi 31eKTp apicinAe GTKiariul GETiNACTi 3aPAATAPALIK OPHATACYbIH
xopcer.

ancoipma [N
CoipTKbI 37eKTp GpiCiHin GonybiHa KapaMaCTai eTKisriu iwiaeri nexTp

a) 3. Oriariu iwiKAe KOCIMWA 1KTP opiciH can
OTKiariTiN iWiAeri COMFb IEKTP Opici Typansi Tanaay X3He Kopsi-
oAb Xaca
" )
HyKTeniK 3apaaTIN 7eKTp opici
2 G=4 kK7 HyKTeiK 33pAATaH 10 CM KALULIKTLIKTaF! 371EKT SpiCiHii MaHiH
= anbikTa
K 5
enicricrin Gapmik oL
HyKTenepinge Gipaeit manre ne
7ekTp epici Giprexti gen atana-  g=4 wkkn

1. Ex Kapama-Kapcy 3apaaTancan

r=10cm

NAACTMHANAP APACLIHAATb MEKTP
pici GipTexTi 6onbIn CaHanaas.

(I orvisriw wivae-

i 37KTp epici apKawan Henre Tex
GonFanIkTan, Haitsarai Kesinae
Kowepe 6OACaH, MAWHHE EH Ka-
Yincia opLIHAAALIK Gipi Gobin Ta-
Gounaas.

Cypakrap men Tanceipmanap

1. 3nextp opiciHACT] Ky CH3bIKTapSI Here Kubinbicnalab? Cebebin TYCiHaip.

2. OH XaHe TepiC 3apAATaNFaH NIACTHHA APACHIHAATHI KL Chi3bIKTAPLIH BeiiHene.

3. ©kiari iwigeri 1€KTP OpiCiiK GOMaybiH Kail MIKCATTapAa KOARaHYFa GORaTbIHbI
Typansi oinan xare cunartan air.

4. q,=9 MKKN XaHe q,=6 MKKA eki 3apsATIH ASA OPTACHIHARFbI HMEKT OpICiHiH MaHiH
abiKTa. 39AATAP apaCHIHAFE KALIKTbIK — 0.6 . Erep 3apsaTap Tan6anap Gofibinua
3apa Kapawa-Kapchi 60Aca, 57eKTP GpICiH MaHI Mew Garbirsi o3repeai Me?
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Tapayabl 6exiTy

Biniminai Tekcep

1. KengeHer xawe BO/insIK TOTKbIHAAPASIH, Herisri
alibIpMALILIALIKTAPHIH aTa. TONKBIHKEIK 9P TypiHe
MeICangap Kenip.

2. Keme KeTepreH TONKsHAAP Kalibikka XaksiHAATiAs.
TONKbIH Y3SIHASIFbIN 2HBIKTaY OACIH YCoiH. Mexani-
KabiK, TOAKLIHHBIH KaCHeTTepi Kargaii?

3. neKTPOMATHMTIIK CeKTPAIK ApTYP BenikTepiKiK
aliblpMaLIBLILIKTAPb! MeH YKCACTLIKTPHIH TYCIHAIP.

4. Exi fapeiwKep Avifa yuTsl Aeiik. Oapra Kanaaii
TONKEIH TYpIMEH Celinecken OHail BORATbIbIN
aHbIKTa: AHIBIC TOKbIHbIMEH Be 7€ SneKTpOMar-
HUTTIK TOKbIHMEH Ge?

5. 3NeKTPOMATHATTIK CieKTpAer TOAKbIH TYpAepit aTa.

Onap Kawpai KacueTTepi Goisinua Goniea’?

Tewip WaTHIPALIK ACTbIHa aHTeHHa OpHaTyFa Gona

Ma? Here?

7. Here KbiCTa XaHe Tyae PaguoKaBsInAaFaIL xa3 6en

KyWAiSrire Kapararpa XaKchl KyMHIC iCTeHAi?

Xanbikaparsik Kesticiis GofibiHLLa PaAMOTONKEIHHBI

\3biHgbIFe! 600 M 60/Ca, Keme anar 366N KaHaal

Xuiniknen xiGeperinin ecente.

9. AANOTHIK CHTHaTALI Heriari KacveTTepik ara. Here
aHANOITHIK CHTHal! KaiiTa XaHFIpTy Canacs GoMbik-
Lia CaHBBIK CATHaNa KapaFaHAa Xoraps: Baranana-
i

10. CampbiK CUTHANALIN HTiar| apTHIKUSLALIKTZPHIH aTa.

1. Bip fana cepikTin Kemerimen Kasakcran TeppuTo-
pWACH! BOjibiHua canansl Xabapas Kanaii Taparysa
6onapsi?

Bisain emipinmisneri puanka

MeauL/HaAa AaM aF3ACH! NEKTP KaHE MarHUT
epicrepiti ko3l 60/sin TaBsunaTLINgSIFS Genrini. Op6Ip
ar3a1a 63 3NEKTPOMATHHTIIK OpIci ToH. OMIP BOls! aAaM-
HEIH NKTPOMATHITTIK BPiCi 93repin OTbIPaAs. AaMHEIH
3MeKTPOMAHUTTIK OpICTEpiH aHbIKTaITEIN e AaMbira
Kypan — 3Hueanorpad. By JAic 6aCTiN aifHanacs-
Aafbl SPTYpA HyKTeNEPACTi OPICTI 42N aHEIKTaYFa XaHe
OCsi MRIMETTEpre CyiieHe OTipbin, M KSIpTEIChIHAAFS!
anexTpAIK BenceHAINIKTI KanbiKa KeATIpyre MyMKIHAK
6epel. HuehanOrpaQTLIK KemeriMeH Adpirepiep Kon-
TereH aypynapasl aHbIKTaiAsL

Biniminai 6arana
By Tapaysiiy OKY MaKCATTApbIH KaHWANIKTb! MEHTep-
FeHiR, Typantl OinaHsIN Kep. B3iHe Coi Ke3iMeH Kapa.

Kecreperi TUICTi TYXGIpLIMAGPAS! TaHAa Xare Ip6Ip
YK IR KEKCHI TYCiby YL He icTey kepenTiriH X,

Men esime Kanwansikre! ceimainin?
MeHin KonbIMHaH .... kenepi.
TepGenicrep MeH TOTKbIHALIK KO3FALICTL! CHTATTaY;
KONAGHEH XHE 60N TONKbIHAIPAL CHNATTaY;
NEKTPOMATHHTTIK TONKSIHAIPABIN KOMAIHY AACHIHA
Meicanaap Kenipy;
INEKTPOMATHUTTIK TOKBHAAPALIK GHONOTATBIK
acepin Garanay;
AHANOITLIK XaHE CaMALIK CATHATAIPALIN
APTHIKWLILIKTaPS! MeH KEMWIAKTEpIH TYCIHAIpY:
‘cepiKik GaiinaHLICTapAL! YibIMAACTHIRY YAEPICTepiH
Tycinaipy;
TOCTALMOHAPAIK OPBATA MEH OHBIK KOMAAHBINYbIH
cunarray.
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4§ OnTuxansvik Kypanpap

ONTVKaNbIK KYPanAap AAAM3ATKa FapbILL NEMIH XHe YCaK,
ar3anap emip cyperin anemai 3epTreyre MymKiHaik 6epai. Ex
Ken Taparar KyparAapra Teneckon, GUHOK/IL, MMKPOCKON,
poToKamepa xaTagbl. BYn KypanaapAs! KYpaCMbipy yuwin
XaphIKTbIH, 3aTTafbl Tapaly 3aHABLIKTAPLIH 6iny Kaxer. Ex
anAbIMER TOMeHAe KBpCETInTeH ex Kapanaiisiv ONTHKabIK
KYPaAAPALI Xacar Kep.

Mepuckon — Tacagar 6akbinayfa apHanran onTHKansIK
Kypan. Bakpinaylubl 63i KOPIHGEH, GypLIWTLIK apTbIHAA 60LIN
XTKaH arAaliasl 6aKkpinaii anabl. Mbicabi, CyHIyip Kalibikra-
PbIHAA KONAAHbINATIH NEPUCKONTAP TeHi3wWinepre cy acTbiHAa
60713 TypeIn, Cy YCTiHACT XarAaiiAs! BaKbinayra MYMKIHAIK 6e-
peai. MepCKONTIR ek Kapanalisi KypbibIChl — eKi XarbiHa
alinanap opHarsian KyGbIp. ByAak Kypaenipek nepuckontap-
na alinanapaan Gacka 3aTTeIK, GeliHeciH yAKeiTin kepceTeTin
npu3ma XoHe nMH3anap 6ap.

CyHryip KaifbiFbiHbit nepcKonbi

Kapanaiibim nepuckonTs! KypacTeip:
ANbiEH NPUCKONTBI MOAEH X¥HaY KepeK. O yuuiH exi KiluKeHTai
aiiia KoAAAHyFa 60naabi. KeAEPriHiN 3p XarbiHAa OPHATACKaH AeHe-
nepAi HAKTLIDaK KePY YuiH aliHanapAbI Gip-GipiHe Kakpalt GypbiuneH
AYPHIC OpHATY KepeKTirin sepTe.

2. 3inHin 6OMAWAK NEPUCKOBBIMHEIK CYIGACHIH Cbis. CypeTTe Xapbik
C3yeNePAIH NEPHCKONTaFb KAAMAIPbIH KEPCET.

3. EKi aifa XaHe Ko7 XeTiMAi IaTTapAaH NEpUCKONTH Xaca.

4. ©3ipin GOiibiHHaN GWiKTey KeAePrinepAiN ApTINAAFbI 33TTapALI NepUC-
Konnew Gakeina. Keprewinai chnarra

06cKypa Kamepack! — (1aTsiH TifliHeH ayAapFanaa — «ka-
pakbl 661Me») — Byn eTe Kapanaiibim (oTokamepa. Erep Ka-
PaKbI XaLWIK KaBbIpFanapbiHBIH Bipike Kiliripim Tecik xacanca,
XUk iLuikAeri Kapama-Kapchi KaBbIpFaAa Tecik anALIHAa OpHa-
JlaCKaH 3aTTapAbIK KepikeTiH GeiiHeci naiia Gonagsl. OBckypa
KaMepach Foii 3ePTTEYNEp YLUIH NaliAanansLnads. Mbicanbi,

Kasaxemanner acmpo-
Gusukanei  uHcmumymel
XansiHda yu obcepsamopus
6ap. Onapdein Gipi Ywen An-
Mamel Keniniy aymarsinda,
‘menis denzeiinen 2800 Guis-
‘mixme opHanackan. «Xa661>
apeimelx  meneckoGs op-
6umara xiGepirin, wep wia-
puin aiinanyda. Oiinan xaHe
myciHdipin Kep, Henikmen me-
neckonmapdei Gipi Guix may-
0a opameunean, an exinwici
op6umara xi6epinzen? Ocor
exi meneckonmapdare Hoican
Geiinenepinin apaceindarss
adisipmausinbl KaHOaG?

ACTPOGU3AKE MHCTUTYThlHEIR
Teneckosi

«Xa67» rapbiTLIK TeneckoBi
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7.2-kapra. Kasakcranarsl C3C-rep
1 — ECik kackagsl
2— Moiinak C3C-
3— ByTeipma C3
4— Puaaep Kackaay

(I eoeivenray xen

napki —Kasakcrawgas Gipiriui xen
3nexTp cramumscs. On 2015 Xeinbi
XeATOKCaH ailbiAa icke Kockinab,
vt KyaTsi 50 MBT wamaceikga

R 2014 xeunee cramuc-
TMKANLIK MaAIMETTEpre CyiieHce,
KasaKcran anempge 3nexTp sHeprva-
ot eHaipyaen 35 opsinra ve.

ATOM 3/1eKTp cTaHumAcs! (ASC) PagMOAKTUBTI ypaHmeH
XyMiC icTeiigl. ASC peakTopsiHAa Ken Menusepaeri Xbiny
6oneTiH XaHe 6ackapbiaTbii AAPOALIK PEaKUMANP XYPeA.
A3C xarraH GHIMACPAI aTMOChepara 6ein Whirapuaybiver
epexweneneai. ASC 31 enge 6ap. 7.2-kecteae aneweri ipi ASC
Kepcerinren

7.2-xecme
Taraitwimganan

Arays e Browrap canws | AR

Pyxycuvia Xanowua 10 8815 MBT

Bpyc Kavaga 8 6818 MBT

Tpasenus Opanuns 6 5460 BT

KannbiHa KeAetik 3Heprin Ke3ive Cy 1eKTp CTaHuUmAnapbi
(C3C) xatagyl. Onap Tabusvi y afbiHAAPbIMER, B3EHACPAIH
SHEPIUACBIMEH XYMBIC ICTeifAi. Cy ACHTEIiH KeTepin, OHbIH
SHEPrUACHIH apTTBIPY YLUIH 3€HTe BoreT KoMsiNasl. 7.2-kap-
Tana Kasakcrawgarsi 18 C3C kepcerinreH.

7.3-kectepe anewmaeri ipi C3C kepcerinren.

7.3-xecme
g t sen =
Yu warkan Keiraii Argze 22500 MBT
Viraiiny. Bpasnna Napara 14000 MBT

Typn Benecyana Kapony 10 200 MBT

Banama sHeprus Ke3aepi

5a7ama SHepIyIA KO3ACPIHIK BIpIH TaHAAN aNbin, By CTaHLWHSI Kal xepre.
Canty KEpeKTIfiH, OHLIH KaHLIA ayAaKAs! KaMTUTLIEIH a7iT. By SHEpTUAHSI
KaHBali KaXeTTIAIKTEpre XyMcay KepeK? Tabus PecypCTapabl KaHUaLIKTs!
VHeMel anaTeiHbIMbI3Ab! Garana. CeH TaHAAN affan ayAaKsa KT Hep-
FUACHIH XETKi3y KaHUWANbIKTH CeHIMAT?

Ka33KCTaHA XaHADTLARATLIN KYH SHEPTUACH! MEH Xen SHeprs-
CHlHLIH KeH KOMHLICK3 e GOMMaybiHa He acep eTri?

Cypakrap men Tanceipmanap

1. XKbiny MeH aTOM 37eKTp CTaHUMARGPbIH KaTap canyra 6ona Ma? flanenai xayan Gep.
2. Xen XaHe KyH 3/KTp CTaHUNANAPsiH KaTap Canyra 60na ma? KayaGeinas! Herise.
3. SPTYPAi AKNAPAT KS3ACPIH KONAANLIN, IHEPTUA Ke3AEPiHiK (KIC, ASC, CIC) apTHIKUILINLIKTAPSI MeH

KeMuiniKTepiH cansicre

4% K3C, A3C, C3C Kanaii xymbic icTeii?
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DNeKTp 3apsAAbL XKIHE SNEKTP 3apsAbIH CaKTay 3aHbl

SNeKTp 3apAAbI ACTEH He XoHE 0Nl HeAeH TYPaaLI?

Bi3Ai KOPLIaFa aNeMAI XaKCHIPaK TYCiHY YLUH aToMHbIH
KYPBIbIMI MEH SNEKTPACHAIPY YACPICI CUAKTb YFbIMAAPAbI
TYCiHyiMi3 Kepek. Bap/biK 3aTTap aTOMAAPAAH TYPaAbI. ATOM
— 6apAbIK 3aTTaPABIN KILLITIPIM KYPHIIbIMABIK G, ATOMHbIH,
KYPbLbIMbI ATOMHbIH OPTAChIHAGFbI AAPOAAH XBHE AAPO aliHa-
NaChIHAQ aiiHANATIH 3NEKTPORAAPAAH TYPaALl. AAPOHBIH 631
NPOTOHAAP MeH HeItTPOHAIPAAH TYPaAs!

Ezep wapde! wawika enmen
cyiinece, omda oran wiauimap-
b 03depi de mapmeina
6acmaidei.

Byn KyBeneicmein ceGe6i
ede den oiinailcein? Ocoiran
YKeac KyGbinbiemapdei Kaiida
Kesdecmipdin?

SneKTPOH Tepic 3apAAKA (~€) e, a1 NPOTOH OkbiMeH 6ip-
neih, 6ipak o+ 3apaaKka ve. Heliponaap — 6eiitapan, onap-
AbIH 3NEKTP 3apAAbI XOK. XKanbl anranaa 6apabik aToMAaP
6eiiTapan xaHe OH 3aPAATAPABIK CaHbI TEPIC 3aPAAKA TeH,
Erep 6y Texrepim Gy3biCa, OHAA AGHE 31KTP 3apAAbIH aa-
1. [leHe KOCIMLIA 3/1EKTPOH anFaH Ke34e Tepic 3apaaTanabi.
JKeKe 3NeKTPOHHbIK 3apAbl KapanaiibiM 3apsRA AS aTanasl.
KepiciHiue erep 4eHe 3neKTPOHAAPAbIH BipLUaMa CaHsiHaH aiibi-
Pbica, Tepic XaHe OH 3aPAATAPAbIH BNAHCHI OHHbIH Naiiga-
ChiHa Gy3binajbl XaHe AeHe OH 3apAATanadsl. MyHaaiiaa Aete
O 3apAA 1! AeN aifTyFa 6oLl

et 33Dl — 3aPRATAPASIH HEMECE ACHENEPAIK Kacker-
Tepit NEKTPOMAT HUTTIK KYLL aCepite eHyAl CANBTTAITEIH QUMK WAM.

[lewexi 3neKTprEHAIDY TeK MEKTPOHAIPAL! KO3FANTaA.
TIPOTOHAAPALI AAPOAAH XbITKSITa NaMsi3 ACAK, COM Ke3ae 613 Hewi ananbis?

«3aRATHI CAKTayAbIN MATEMATVKAMLIK 3aHbIH (33PAATIN
aiiAa 607y X3He KOFabiybi) KYPbiM Kep»

6 nporon
+ 6 HeliTpon
xare 6

anexTpon

KewiprexTin Geiirapan aromsi
6 nporon
+ 6 HeiiTpoH
xare T
nexrpon

Tepic sapsaransan
KeMipTextiK aTomsl
6 nporon
+6 neirpon
xawe 5
snexrpon

oH 3apagTantan
KeMipTexTiK aTows
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m ONeKTPOMarHUTTIK CNeKTp

¥anbi TenehoH — 6i3Aik KyHACNIKTI eMipiMi36en Thirbis Gali-
NaHbICKA @HTEH biHFaiinb BanGHBIC Kyparbi.

An cen yansi menegsomnbi
KyMbice! Heze Hezizdenzendizin

oiinansin Kepi Ge? AGomenrm-
ONeKTPOMArHUTTIK CneKTp mep apaceinda Gaiinarbic Ka-
naii opHatider?
Pamo  Mucpo  Unpa
Coypanany yprepi TORUNASD. TOMBNARD Kn  KapHETiN
Tomem vt ()10 W oow s w w

R —
ey Srtse (1)

1M*J%&‘0

Py —

0 w 0 weo0e 00 00

Kecme 6.1

Tepwmopesvcropnap

Paavo Miukporonksinaap Kopierin xapbik

TonKbIH YabIHASIFE! TonKbIH yabIHABIFEI, TonKsIH YabIHASIFE! TonKsIH yabIHAbIFEl

Giprewe MeTpaeH canTimeTpeN onaaran cantuverpaen | 390 Hu-aen 700 Hu-ra

Giprewe kunomeTpre 0.1 Munumerpre pediin. | aeiin

aciiin

Wieiry Ke3aepi Weiry Ke3aepi Wibiry Ke3aepi

PaM0aNNapaypa, MUKPOTONKLIHAS NewTep Keisran aewenep, Kyn | Katrbl Kbiaran genenep,
Ky, or

Aetextop. Aetextop. Aerextop.

Paauo, Tefesusop xate T6. Tepi, Tepmoerp, Kes






OEBPS/Images/142.jpg
Tapayabl 6exiTy

Binimirai Texcep

Cyperre kepcetinren nepuckon iwikgeri xapsiK cay-
TeCiHiH KaAAMBIH Can. By NEpUCKONTaFs) aiianap
KeIoKUeKKe Kanali Bypbil Xacan OpHanackaHsi
Tycingip.

Kapsik, cayneciki warsinsiCTbIpyws Gete Tycy
6yphilubl 35°-Ka TeK 6ONFaH Keseri warbnbIckan
6YPbill New WarbibICTLIPY WL BeT apackinAars!
6ypuiTe Tan

EXi cyperri canbicTuip. Kali cyperre xasik aiinagars!
KepceTkiLu Genri aypeic GeiiHenenren? Xayabuias!
cyperri cany apKsis! Texcep.

OibiC chepansik aiiHana cansisieah WauHuIH Keckiki
nama

[levec coepansik aiiHanarsi KepceTKiurTin cyperin
can. Ansitan cyperTi canarTa.

Bisain emipimisneri pusnka

MeTpoRa KoAaHbINATHIN aiiHanap KO3Fanic ka-

YINCI3aif Ui MaKbI3AbI PON aTKAPAALL CTaHLIMAHSIN
COMBINAAIb NEpPONFa YKeH Xa3bik, aia OpHATHLIZASL
CTaHUyAFa XaKpIHAAN KeAreH NOMbI3 NOKOMOTHBIH OCHI
alinara xaKbiH OpHATACTLIpHIN TOKTaTab, Ot ceGesi
Hee? Tycinip.

Binimirai 6arana
B Tapaysiiy OKy MKCATTApbIH KaHWANKIKTb! MEHTep-
reHik Typan Ofbnak. B3ike Chlk Ke3iver Kapa. Kecregeri

THICT TPXbIDEIMARPAS! TaHA XHE APBIP TYXBIDSIMAS!
XAKChI TYCiHy YLLK He ICTey KepeTiri xas.

Men osiue wanuwanwikret cenimaimin?
Mewi KonbiMHa ... keneai.
NepUCKONTHI KYpACTHIpY;

06ckypa Kamepac KypacTLipy;
KanefigocKkonTHl KypacTHipy;

XapbIK Coy/eCiNi WarbibICTLIPYWI GeTke Tycy
‘BYPbILbI MeH Warbiny GYpbiLubl APaChHAaFb!
TayeniniKTi aHbikTay;

XasbiK, aiHaaartl AeHenepAiH cypein cany;
XasbiK aiiHaartl AeHenepait Cyperit cunatray;
OfibiC CepanLik aliHaAaFs ACHENEpAH CypeTiH
cany;

AOHEC Cepanyik aiiHaRars ACHENepAH CypeTiH
cany;

CepansiK aiiHanapaarel AeHenepai cypetin
cunarray.
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Bepinresi Wewiwi
t=3 caran @[ WLG201650€/05 7 9708 Z-W: 603408
P =220081 Ton, WPBMTT WLG201650F __ 88708028576803408:
Tewre 2202408 50fu  =fLr 1900-2100BT = 10A © 1000Mun
Tapug = 18,01 — e | {5
B - car 2200-2400 BT
KD Code: MES71HW 230001111
-
a3 TOKTEH XYM HEMECE NEKTP HEDIUACHIHIA WkifblHbl Kened GopMyna BOiblHwa
ansiKTanaget A = Pt
. . 2200
Kyarrsi wamacei KB Typige eprereiiia. Orait Gonca, 2200 By = o =

22 KBr. Ic Xy3ivge IHeprus weirsins) BT - C emec, kBT - caf ecenTenives

A=P t=22KBT-3 car = 66 kBT - car.
Tenre

Sueprun kyusi € = A - Tapud, C = (66 kB - car) - (1801 —o=H )

188,86 Tenre. KB car

Kayabui A = 6,6 kBr - car; C =

89 Tenre.

CypaKTap men Tancsipmanap

1. 93-KecTege KeWip TYPMSICTHIK KYPATAGP KyaTHIHSIH MaHAEDi KepCeTinres

Kefi6ip TypMbICTBIK KYPanAapAbIK KyaTbi 93xecre
Toynix iusine oprausa

Tyreinyws Camet Kyari e

Heprun cakraywsi wam | 7 2581 8 carar

TorassiTKbi [t 35081 12 carar |

Kip xyroius Mawimwe 1 2000 81 05 carar

3nexrp wower I 1000 Br 0.25 carar

Teneanaap 1 20087 7 carar

2) KeCTege KopCeTieN TyToHyLIbINapASIH KaIhiCh! e Kor HEpIvAA Xymcai-

ThiHbiH aTa. Henikten? 4®7
2) Toyik, anta, aif iLUiHAETI TOKTHIK XaANbl XyMbichiH KB + car-new ecente.
6) Erep Kasacrai Goiisiiua YA YaksiTra opraua Tapnd 1 kBrecar ywin T
18,01 Tewre G0Aca, Tayik, anTa, ail iliHACT SNEKTP SHEPTUACHHSI KyHbIH =~
aHbiKTa
2. Kepeprici 30,25 Om yrik kepreyi 220 B xesire Kocsingsi R R

2) Ky YTik 0pTa ecennien 30 MuHyT XyMbic icrece, 10 ky LUiHgeri Weifbik-
AGNATHIH SHEPrASHbI ecente;

6) 10 KyH IWIIHACI WIFLIHAANATHI INEKTP HEPTUACHIHEIN KYHbIH AHbIKTa )
Kyaisri yaKeiTra oprauwa Tapud 1 kBTecar ywi 18,01 Tewrere Tex, EN

3*. «Yiige XaHe MeKTenTe neKTp SHEpruACsIH yHemaey aaicTepi GoiiHiwa yesi-
HbICTap» aTTsl 6pOWIOPa KYPACTHID.
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MarHuTTiH 6eninyi

Erep assik MarHuTTi Kak OpTachiHan Gencek, onaa 6i3 exi nonoci e 6ap exi Gipaeii MarHwT
anamis. Ochl yAGPICTi 6apHewe mapTe KaliTanayra 60nael. Hatuxecinge 6i3 exi nonioci Ae
6ap KiLUKeHTaii MATHWTTEp anbin OTbipamsi3. Ke3 kenrew ek Kii MarHuTTiv Geniri Ae ek nonocin
caKTaiias, nonocTepai Gip-GipiHer alibipin any MyMKi emec.

N s

Oparitys guauri Anape Mapy Awnep (1775-1836) Temipai MarHUTTey waeaceik yCsikgsl. OHbik
TMNOTE3aCol GO/ 3MEKTPOHARPALIA KO3FANLICHINA BII3HEICT AAPO aFHANACHIHAR aFKaNMA TOKTAP (AMNED
TOKTapi) Naii42 6013l OCHI TOKTaP HoTUXECIHAE SPGIP ATOMKLIK 83 MarHAT apici naiiAa Gonagsl. THiciHLLe, Tewip
CHIPTKbIKYLUTi MarHAT SpICiHe eKTiSUreHA, B3pIK LK MATHUT SpICi CIpTKI MATHAT SpiCine COKec TYpFbi3sinagsl,
A MATHIT MarHITTENEA] AOHE MArKINTKE aiHanags.

CypaKTap MeH Tanceipmanap

1. Marwwrrik nesurausbl 3epTre. Ok eMipae Kanaii naiaananysa 6onagsi? Macenew, nofisisga?
2. Kasbik MarwuT exi Tex Geikke BN, eki MArHAT anbikasi. Y MATHATTED YAKeH BYTiH MarHMTKe yKeac
acep ere anaps! wa?
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El 9nekTp TOTbIHBIH, XYMbICbL MEH KyaTbl

9p6ip waricoproumery wezisei cunammanma-
7GpbIH NalidanaHa omelpein, e3iHHiK AMa-aHaHa
‘onapden Katiceicsin ycoinap edin? (9.1-xecme)

OpTYPAl WAHCOPFLIL CURATTAMANAPLIHLIK CaNbI-
croipMansi ecreci

9.1-xecme

Heriari canarramanapet
T-wancoprbiw | 2-wancopreiw

vpi Kanweiknen | KowTelinepuen

TyTiK VP TeneckonTeIk | TeneckonTsik

Kyprak Tasanay | o wa

winrangel XK, XK

Tasanay

copy kyarei, Br_| 440 200

warKnHarw | 35 09

Kenewi, n

TyTHaTN 2100 620

Kyar, BT

KyarTel pertey | aenecinae TyKacoaa

wy pewredi, A6 | 75 8

Tye

Cent ochi Tapayna:

V/ TOKTHIH KyaTbiH aHe XyMbiChiH
TaXIDUBEAIK XOMEH BHHIKTaYAb!

V' GopMynaKs! KOTAGHSIN, TOKTEIN
XYMBICHIH XOHE KYATHIH BHBIKTaYAN

V/ TYDMBICTLIK X£Aai1a 3AEKTP CaHaybily
KEPCETKILUTEPiH KOAAAHSIN, 1€KTD.
SHEDIUACH KyHbIH ecenTeyai Xyprisyai

V/ 3neKTp 3Hepruscs yHewaey aAicTepi
YCHIHYAbI OKSIN YiipeHeCiK,.

CeH MbiHa CO3nep MeH co3
TIPKECTEPiH KOMAAHATbIN BONACHIH;:

V10K KyaThi ., . XoHe

/ TOKTBIH XYMBICH . ..,
Gopwmynaceimen ecenmeninea;

v xyar — .. cunammaiimen enuen;

V/ TOKTHIH XYMBICH XOHE KYaTbi .,
wamanap Gosin maenads;

V1 kBrecar . fpx-sa Tex,

mayend

TloHapanbik 6ainabic

TOKTHIH KyaTbiMH ecenke any TeXHUKaAa MaHbI3A!
pen aTkapas
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Temnepatypa. TemnepaTypa wkanacst

TemnepaTtypa

[leHenepair, Xsinybik, Kyl GMIMKANbIK WaMaMeH — Tem-
nepaTypamen aHbiKTanagbl. Xbinybik KyBsibICTap apKawaH
Gere Kbl3ybIMeH XaHe CaNKsIHOAYMEH KaTap XYPeAi. CeH cyas!
KSI3ABIDFaH KE3AE Ol AAABIMEH XIIHBIM, BICTbIK GOATHIHBIH,
an Temip GenweKTi OTTak abin TacTacar, on Gipikaen can-
KbIHARITLIHBI GInECiH. SHriMe 6apbiChiHAa «Kbi3y» AOPEXECiH
6i3 «CybIKy, <bICTBIKY, KbIbI» XAHE Tarbl 6acka Co3aepMen
aHbIKTaliMbi3. Erep XoiyAblH HaKTbl MaHAEPIH BiAriMi3 Kence,
6i2 TemnepaTypaHsi enLuelimi.

TemnepaTypa wkanacbt

¥3aK yaKeiT 60iisl ©/ILIEYAIH OTe XOFapsl AAAIrHE KO
eTki3inmeii kenai. Bipak 1593 Xbinsl Fanwneo Fanvneit o3i
TePMOCKON Aen arafan anfallKsi TEPMOMETPA Xacaasi. On
Kypbinebiga Giare ageTTeriaeii wkana 60aMaab, Gipak on Kai
HbICHHBIF KBBIPeK XaHe a3bipak Kbi3FaHabIfbiH aHbIKTal andbl
1724 Xbinsl FOANGHAMANBIK, WhiHb! YpAeywi DapeHreiT
TemnepaTypakbl OWENTIH aNFaLLKb! WKaNaHb! Onan TanTsi
Kasipri kesge 6yn Temneparypa wkanacei AKILI-Ta, Kaiiman
apangapelHaa XaHe 6acka Aa enjepAae KONAaHbINAAb.

Wl ®apenreiit wkanacki. FanamTopaan GapenreiiT Wkanacs!
TYPALI MOIMET TaN X3HE OHLIK KYPbLALIMbI TYPaTbI KEPCeTInIM AaiibiHAR

Bi3AiH enge xaHe Keneren 6acka Aa enjepae Wweea pznk-
acTpOHOMbI ArepC Lienbcuiiain eHepTabbich NaiAananbinaas!
By enwey wkanace) Lienbeuii wikanacsi aen aranaasi. Temne-
PaTypaHbIK HeAAiK MaHiH Benriney ywin Lienbcuii mysdbir epy
TemnepartypaceiH TaHaagsl. 100 °C TemnepaTypa — KanbinTel
aTMOCePaIbIK KbIChIM Keiae Cydeik KaliHay TemnepaTypac!
60/bin Tabbinaas. CalikeciHue, 1°C Temneparypa any yuwin
FanbiM wkanansi 100-re Tex Genikke Gonai.

u3ukapa yHeM KeNlbByiH LWKanach! KONAaHbMaAbL. Otibi
1848 Xelnbl aFbLLWLIH GU3UTT 10pA KenbsuH oiinan TanTel. By
Wwkana — aBcontoTTiK Temneparypa wkanace!. Ochi WKanana
TEPMOMETPAI TOTHIPATLIH 3ATTAPAbIN KACKETTEpIHE Tayenaiik
XOK, By WKanaAa TeMNepaTypabi Tepic MaHAEPI XOK. Kenb-
Bk a6CONIOTTIK HOA ACN MONEKYNANAPABIF 6aPILIK Kby MbIK,
KO3FaICTapbi TOKTaFaH TeMNepaTypaHsi KabbiNAasI. Kenbauk

«Temnepamypa» xone
biny> co3depiHiK Yroimsi
caran Gypeinnan Genzini. Pu-
sukada Gyn mepmundepdin
‘Waxmel marsinacer 6ap. Tew-
‘nepamypa men xinydeik Ka-
nal epexenesemini mypanei
odinansin, mycindip.

Fanwneit TepuoCKOGHI

Capbiecik ATbipay Kyws!

Myael e3en
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OTKi3riWwTiH BONLT-amMnepnik cunaTTamacst (]

TypakTe! Temneparypaaass Merann oridarius ywin BAC-bin e ——
aeprr 2pagpuxmi kanaii amap edin?
OKybi PESUCTOP Yl TOK KYWiHiK KepHeyre Tayenainiin 3epTTel XoHe  Oces apaghukmen Kandati sar-
anuey Hatnxenepin Kecreae kepcerti e

N iun s R/om

1 2 2 100

2 o 4 100

5 5 B ool Z Ol

4 ) s 100

s 100 10 100 2

G 120 12 100
Toxipe HOTIKEAEPiH NaTiAAaNa OTHIPHIN, TOK KYWIN KepHeyTe To-
YOTAAIK TDaGUTiH KyPACTLID. HerTKTen OTCIILTIH Keaepric o3repueiinin o 1)
Tycingp.

BonbT-amnepaik cunarramanbl (BAC) kypacTbipy kesiHae
Tayencis wamarbi Ox abcuycca oci GoiibiMeH OpHanacTsIpy
aperTerile ecentenesi. Tayencis wama peTinge TOK ke3iHaeri
KepHeyai anaiibIk, OTKEHi 011 €pKiH Typze opHaTsinaal. Oy op-
AMHaT OCi 60iibiMeH Tayenai LiamaHsl OpHanacTsIpaas.. Tayenai
Wawma peTiHze TOK KywWiH anaifbik, eifTkeHi o/ Tia6ek Geniri ywin
O 3aHbiHa Caiikec kepHeyre Tayensi.

1-cyper

Kbl3y WaMblHbIH BONLT-amMnepik cunaTtamacht

Kbi3y Wambi B0NbhpamHaH Xacanrak XinTen Typaasi. lLam
KOChinFaKAa XN XOFaphl TeMneparypara AeiiH keizaabl, Xintix
TemnepaTypachl apTKaH calibit, OHbIK KeAEPrici Ae apTagbi
Ochinaiiiua O 3aHbi Kbi3y WaMbiHa KaTbICTb OPbIHAGAMAIiAS,
cebebi erkisriluTin TemnepaTypacs! e3repeai

Kbizy wambinbig BAC-biH sepTre.

KYPAN-»a6ALIKTap: TOK K83, K1y Liali, PEOCTaT, aMNEPAET, BOMSTHETD,

KIMT XOHE XaAFACTLIpFbILI CHIMAGP.

1. CypeTre kepcerinren cy16a GoLiHIL 37EKTP Tisberin KypacTsip.

2. PeocrarTiii, 0pHsiK 1-Ae 4-Ke A B3rEPTiN, KYPANAAPASIK KPCET-
iwrepin sa3sin an

3. KecTe KypaCTLIp XaHe e1lLey HaTWKenepiH KecTere ekris

4. Ochi eMuemaep GofiHIIA Keizy LiaMsl YL TOK KyWiHiK KepHeyre
Toyenainix rpaguris can

5. Kelay WaMA3pLI YWk OM 3aHsI OPbIHAaNa M, XK na? Ocsi Typasi
Gonscaw xaca. Kayabinasl Asnenge.
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1

KewnipocaKbiy
Xeri Tycin anfauket Gonin Ucaak
HoloToH anbikTaran, Angsien on
Tex Bec Tycri— Kpizbi, cap, Xachin,
Koringip Xawe KyriH — aHbIKTaRbL
KefiHipex Ky xapsirbini cnexpi
MeH Hysbika oyeHaepinin Karapbi
apaCHHAQEI YKCACTBIKTH CabiCTeI-
pin, He10T0K Tarbi €Ki TyC KoCTbI
— KbI3FBUAT-capb XoHe KeK TycTi
KocTb.

6ip xwinikteri coynenep ke3re TyceAi A€, K63 HIPCEHIK TyCiH
KaBbingaiAs.

[vcnepeus Tex Xapsik NpU3Ma apKsiNbl STKEHAE Fara naii-
22 60MaiAbL. MbiCabl, KyH Cy/enepitii Cy TaMwbinapsit-
22 Chitiybl OHbIH TYPA TYCTi Cay/IeNepre biABIPAYbIMEH KaTap
yPeai. KemipKoCakTsiH Ty3iyi ocsinaiia TyCiHAIpieai.

TabyFaTTa XapbIKTbIH ChiHYbIMEH KATap OHbIK Walwblpaybl A3
Opbik a7aabl. KapbIKTbI WALLIPaYbIMER KYHAT3r| aCTaHHbIH
HenikTer Keringip 60aTbIHbIH TYCiHAIpyre 6onaabl. Ky cayne-
nepi Kepair aya Kabarsl — armocdepa apksinbi Teal. Menaip
aya MOAeKyNaNaPAAH TYPaAbI, OHbIH KYPaMBIHAA Cy Bybl XaHe
war BenueKTepi 6ap, 01aPMEH Ke3AeCy XapbiKTiH Walwbipa-
YbiHa abin Keneai. Aya Go/ILEKTEp KyH XapbifbiHbiH KOrinAip
Caynenepit Gapiren keBipex LIaLIbIPATabl, COHAbIKTaH acnar
6i3re Kerinaip 6076 KepikeAi

KeMipKocakTs! Kawan, Kalaa XaHe KaHAaH Xaraainapa kepyre
Gonapsi?

AMcnepcus — ak TYCTiH CeKTpre bigsipay KyBsinbics

Tymar — ayagarsi cy Tamuwsinapsi. Cy 43, aya 42 MONATP. HeikTeH TyMaHHEI MERaip 60TMATbiHbH TYCiH-

aip

Yit Xasaalisiiaa KYDAEN eMeC KYanaap Kewerivien AUCTEpCARHbI Kanaii GaksinayFa GOnaTHIHbI Typati
iinakein Kep. BaKbinay XyPria. ©3 TaXIpUGEH TYpanbi GeliHeTYCIpiiM AaiibINAG
Erep cy Kbi3bin TYCNeH XapLIKTaHCa, 34M CYAbIH ACTLIHAA KIHAGI TYCTETi XaPLIKTS! KOPETIHi Typansi o~

aHBIN Kop.

A Kara3 GeTihze Xa3binFan Kbi3bin apiNTepAi Xacsin Wbikbl apKbnbl KAPACTLIPHIN Kep. pinTep Mek Karas
napaFe! KaHaal TYCTI GOALIN KePIHETiHiH TYCiHATP.
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H Xvinyabi 6epinyi

Keiiip memadap amme: canksindaydein car-
apeikan mopm coiHamikel KeisbiK. 1912 Xeuei
6 minmi arsinueih sepmmeyuici Poepm Crom-
mei Onmyemix nomocke xacaran sKcneduyus-
oI comcisdixke yuibipaysina ceGen Gondei.
Oniisy Gapaeik Kanailer Genuexmepike saxoim
Kendi, 6y KyGeineic <xanaiiel oGacer» den aman-
b1, Casxamuibinap omeincers Kands, cebesi on
Gaxmeik Kanatlsi apKayss apKeisl arein Kemmi.
Kypeinibicma Xate MeXHUKazbIK KypeinFeinap
acay Kesinde mamepuandapdein Kandaii Kacu-
emmepi eckepy kepexmizi mypansi oiina.

Cent ochi Tapayna:

W/ Ganky xaHe kpuctangany (ary) yaepicrepiisy
QUIAKARLIK MaHIH TYCIHAIPYA
V/ Gynary xatie KoHaeHCaLMA YAepICTEpiHiK
GuaMKansIK MK TYCIHAIPYA
V/ 3aTTe Cyifbik KyiiaeH KarT Kyiire
XarHe KepiciHile aysicybi Kesinge
ansiHFaH Xbiny MEALEDIH ecenTeyai;
V/ Xeiny yaepictepi esingeri snepruski
CaKTay Xare aiiHany 3aHAAPkH CANGTIaYAL)
V' ecentepai wsirapyaa Xsiny 6anace!
Teragyir KonAaHyAL! YiipeHeci

CeH MbIHa co3niep MeH co3
TIPKECTEPiH KOMAAHATbIN BONACHIH;:

V Ganky/xary Temnepatypace: .. Gonrana
Xy3ere achlpbinage! (KaNBINT XaAai Wik

v Kaiinay Temneparypace: . 60nfarga Xysere
aCoipbiab (KaNBINT XarAai Wik

W/ sHepzusmel cakmay 3amel
XyiAenep yuin Xapaas;

/ xeiny anmacy yaepicinge ansinran
XOHE . HEPIHA OHBIK .. IHEPTUACHIHBIN
e3repyi 6071in TaGbinaAbL

TloHapanbix 6aitnabic

Cent 7-CoiMbinTa XMA CAGAKTAPBINAA FaTTBIN
$a3aNIK ayLICHIMBIHBI YAEPICTEpiH epTTeain,
GV3Ka CABAKTAPBINAG MEXIHKALIK SHEPTUFHbI
CaKTay 3aHsl TYPanbl Gingit. An B-ChiNbITa Xbiny.
VA€piCTepiHe KaTbICTbi IHEprAAHLI CaKTay 3aHbIH
3EPTTEIACIN XAHE 3aTTHIN KW ©3repeTerii Xbiny.
VAePiCTepiK KapaCTHIPaCHIH,
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Xbiny eTkisriwTik

Twxi aneprus

Bap/ibik AeHenep Y3AIKCI3 Ko3ranarsin XaHe 6ip-6ipimer
63apa apexeTTeceTiH 6Te ycak 60NLIEKTEPACH TYpaasl, AFHM 6y
60/1UEKTEPAE KMHETUKABIK AHE NOTEHLMANABIK SHEPTUA
6ap. B/ 3HEPTMANAPALIH KMbIHTIFbI ACHEHIH iLUKi SHeprUACh!
Aen aTanagsl. [leHeHiH LUK 3HEPTUACH! OHbIH XKbLNY KyHiMeH
cunatranagei.

[leHeHir iLuki HeprisCs! yHem o3repyi Mywkir. Temnepary-
pa KeTepinreH Caiibi iuki SHeprua 4a apmade, oiiTkeH Mo~
JlekyanapabiH OpTaLlia KbLIAAMABIFb! GpMadsi. COHABIKTaH
/AeHeHiH ILUKI SHEPTUAChI O3repei, OMTKeH] MOeKYAAnapAbIH,
XbIAAMAbIF! O3repei.

Ochi petTe MbiHagali Cypak, TybIHAGIiAsI: ASHE MOneKyna-
napbiHbIH, OPTALLIa XbLIAAMABITbIH Kanail apTTbipyFa Hemece
asaiiryra 60/aaxI? On Wik Kapanaiibi TaXipUe Xacaiibik.

R—

KilIKeHTaii METann CiMasi a7 43, OHbi 6ip XepineH Tes-Tes byrin-xazyas!
6acra. CoiMiIK Gyrinren Xepit YCTan Kep, ockl (GaKTiHi TYCiaIpyre Teipbic.
OTKa OChI LA Kei36Ip. COCHIH CHIMHBIH LUK HEPTUACh! Kanaii esre-
periik Tycingip.

EEEEEEE) ocwi exi moxipuGenen iwi swepruaml exi Xonmen, ArHi
Kbl D61 MCHIManOaY XaHe OeHeMen XYMbIC cmey apKbinsi earepTyre

GonaTsits TYCitiKTi 60n4b

Koy eTkisriwTik

Wlaiimen Taxipube xacay KesiHae waligbiH iLuki Heprusce!
KacsIk apKsibl 6epinal. By KyBsIbIC Xbiny OTKiariLTiK Aen
aranagel.

EREIEEIEY euny erxisriwics cosi aiftnaca a Tyciuikri. MKT Typri-
CiHar Xbiy Gepy MEXaHW3Mi Kanali XyMbiC iCrefiai? Oiinan XaHe TanKsia.

[leenepae xbiny eTKI3rILITIK apTYpAi 601aAbL. By AeHe
iLuiHAeri MONeKyNaaPALIK SPTYPA 60AYbita BaliNaHbICTE

Merangapasin xsiny eTwisriui

MUiazaii CYpaK TybIHAMASI: METANN XbiMyas! KIHWANIKTS! K6I1AaM 6T~
Kiseai? On yuik Kapanaiisim TaxipuGe Xyprizyre G0naabl. EpMeKCa3abK
Kewerimen Gelivieranaui Tinimuwere Metann Tyiivewikrepai Gekir. 1-cyperre
Kepcerinrenze, TiniwweHi Tafanra Gexir. Meranaap Kockinarsin xepnepai
LIBMHLIH KeMerivieH Ki3guip. Here apTypri GenikTepae Tyiimewikrep apTypi
XbUAAMALIKTADMEH TyCei? Here GYnaih G0bin XaTaHbIH TYCIHAIP

Kasaxcmanda maeiman
cycoiHdapdei Gipi — cym Ko-
counean sicmi wad Watioikde!
‘Meman Kacsiknen apanacme-
pranda cen Gipas yassimman
Kei o1 ome wicmeik 6oamei-
HelH Gineci.

Keuny Kazail waiidan Ka-
coiaomedi? Heicaneir
‘memnepamypacsin osi Keis-
Oeipmati Komepy mywKin Ge?

Keiny Weis-ask new
Kaceik apksinel Gepineai

1-cyper. Xeiny Gepy
XbLAAaMAbIFb! APTYPAT
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SneKTpOMArHUTTIK epicrep aiiHanagarti Gyin KewiCTikTi Gesenaipeai
3KTPOMATHATTIK TOTKSIHAAPALIH HETT3iHAE He XaTbIp? Byn — HneKTp XaHe
MArHAT OpicTepi. EH Kbi3bifbi, 31EKTp @piCiHiK O3repyi MarHuT 6piciH Tyabi
Pas! XaHe Kepicinue acep eteai

IMEKTPOMATHATTIK TONKbIHAG — 3aMaHayy GainaHLICTHIH Herisi Gonbin
TaGbinansl. Teneavaap, PAAVIO, YN GalTaHLIC XaHe CobieH katap Kep.
CepiKTepi Ka3ipri OMIpiMI36eH Teifbi3 GainaHLICTHI. AyKbIMAS! KeHICTIKTe Xa-
6P TapaTy YLUiH XaCaH b TeNEKOMMYHVKAUMANLIK CEPIKTEp KOAAHbLTAA

1957 X6U14514 4 KAPALACHHAQ «BaIKOHbID» FADbILL AFNFbIHaH arFaLLKbI
acarei Kep cepiri yusipbingsi. 2006 Xsinaan 2014 Xvinea geiiin «bai
KOHpIpaK» Ka3aKCTangsik KazSat-1, KazSat-2 xawe KazSat-3 cepiktepi
VuwbipbiAzs.
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ONeKTPOMArHUTTIK TONKbIH

MexaHuKanblK TOAKBIHAAP CMAKTbI 31EKTPOMarHUTTIK
TOAKBIHASP Aa BenLIEKTEpAiH Tepbenic (3nekTpAiK) canga-
PbiHak NaiiAa 601aabl. INEKTPOMATHUTTIK TONKBIHAAP —
6yn 3neKTp epici (E) MeH MarHuT epiciHin, (H) Tepbenyi. bap-
7K 3N1EKTPOMATHTTIK TONKbIHAAPALIH Xbin4aMAbifb! 300 000
Kkm/c Hewece 3 - 10° M/c-Ka Ter, JNEKTPOMATHUTTIK TONKbIHAAD
XA (V) MEH TONKbIH Y3bIHAGIKTapbiHa (A) GaiinanbicTbi ipHe-
we Typaepre 6eniHeai. BiAiH OMIpIMIAer 31eKTPOMArHUTTTIK
TONKBIHAAPALIK 3P6IP TYPIHIK aTKAPATbIH KLIZMETI MeH epek-
wenikrepi 6ap. OChi AMANa3OHHbIN €K MaHbIZA! KacveT Biare
aliHazaMbi3Ab! KBPYTe MYMKIHAIK 6epin OTbipFaH KepieTi Xa-
Pbik 60/bIM Ta6bLNa/AbL. HNEKTPOMATHHTTIK TONKbIHAIPASIF Me-
XaHMKaNBIK TOAKBIHAAPARH aifblPMALLBIAbIFsI ONAPABIH SHEPTYA
TachiManAalt anybi MeH BaKyyM apKsiil GTe ANaTbIHAbIFbIHAR

bis op maK calieiH Kosimis-
ai auixanda aiikanadars anem
MeH OHbIK Kepenem cynybiFsiH
Kepyimisdix Kawdaii faxan
exendizik olinanGaimers. My-
Hblk 6apAiFsi Kopikemin Xa-
PLIKMbiH apKacoiHIa MyMKIH
6ozbin omip.

An 6is snexmpomaznummix
moKeiHHbIH 0da da Kon dua-
nasonsinda Kepemis den enec-
memeliix. Bydan Gisze xaxcol
6010 ma, ande xaman 6ona ma?

SNEKTPOMATHUTIIK TONKEIHAAP — INEKTP XoHe MarkT
epiCTepiHeH TYPaTLIH HEpTeTMKANIK TONKEIH.

apbIKTSIH MpU3Ma apKsinl
AvcriepcuAnans ey Geiineci
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KoHBeKuwst XaHe coyneneHy

)

Kousexkuust

Byaan 6ypbit 613 rasabir Xbiny eTKIsriWwTir Hawap Gonatsi-
Hbl Typa/bl aiiTein oTTiK. COHAIKTaH ra34apaa xsiny 6epyAiR
6acKa MexaHyawi 6ap. OTTbIR YCTIHACT aya Kbi3abl, CORABIKTaH
KeHeliei. Xoinbi ayara acep eTeTiH ApxiMes Kyl KeGipex
60/FaHABIKTaH, Xbilbl 3y XOFaPbI KSTEPIfeAi XaHe OHbIH OpHbI
Cybik ayamien Tonagsl. MyHAai YA€piC KoHBeKLS Aen aTanajsi.

[lon oCbinali 6y MeXaHy3M CylibIKTbIKTapFa A2 aCep eTeal.
By, acipece, cysi 6ap Wikl caybiTbiia 60RY Ca/FaHAa Xakcs
KepiHe. BOANFaH Cy WblHbI CaybiTbiHBIK OPTAChiHa KeTepineai
XaHe CaybiT KaBbipraceiMen Tycedi.

KOHBeKUAAAaFh SHEPrUs CYIKTHIK HEMeCe ras afbisl
apKsunel Bepineai. KonsexLws epexwenikrepi

v ariui Taceimangaiing;

V/ CyibIKTIKTap MeH [2303pAa Ke3AeCeA

CEEEEEEED Kaneinte xau6bip Men Kap KOHBEKUMANLIK afbiHHbIH,
HaTeCiHge 607ybl MyMKH. Kbl ALIMKbLA 3ya XOFapsi KSTepinea, OHA

canKuiHaiab XaHe Gy Cyra aiHansIn, xaHGHIp TypikAe Tyceai. CoHbive
KaTap en — XKep GeTiuik GipKaTbINTs! eMeC XbiybiHbiH CaNAapLI Gonbin
Ta6bLAAAL, COMALIKTaH GV A3 KOHBEKUMANLIK afbik Aerei Ginaipes.

Coayneneny

Kepaeri 3HepruaHbin Heriari kesi — Ky. Cen Ky meH
KepAiH apackiiAa eTe YKeH KaWbIKTHIKTbIH 6aphik XaHe Ofat
TeH eLIKaHAAIA 3ATTbI XOK EKeHIH Bireci,

Coyneneny.

OrTarbi TaGaHbi YCTayra GOAMalTLIN GOAICa, OHbIH KbI3FaHAbIFbIH Kanaji
aHbIKTayFa GORATLIHI TYPabl OFinaH

bICTbIK 33TKa KO/ TTI36ECTEH OHBIH XbiNybik Ce3yai caynene-
Hy Aen aTaiigel. TemnepaTypack! KOPLaraH OpTaHBIH Temnepa-
TypaCHIHaH XOFaphl GONATLIH GaPbIK ACHEAEP XbinY TAPaTaAb.
[leHe TemnepaTypach Hefyp/biM X0faps! 60/1ca, 01 COFYPALIM
Ken 3HepryiA Whifapaasl. SPTYPAi ACHENEP SHEPrUAHBI KYTbIN,
CoHbiMeH Bip yaKkbITTa iluiHapa WarbinAbIpa anaasi. JHeprus-
bl XYMy KesiHae AeHenep Kbi3adel. [leHenepAiH IHeprUsHbI
SPTYPIIi YTy KACMTI KYHACAIKTI MIPAE KEHiHEH KOAAHBLNAAL

SHepruaHbl Xymy Hemece warbindbipy Kabineti 6etki ka-
6aTThi KacveTTepiHe GaiinanbIcTel Gonagsl. Kapa Tycri aeHenep

Ezep Konbindel ommein
yeminde yemacan, on_eme
Kamme1 Kersader, an Keide cen
ommeir mymisi xoraps Ko-
‘mepinzenin kope anaceik.

Tyminnin Henikmen xora-
et Komepinemisi mypane oii-
nawsin, mycindip. Ecep cenin
anakandapeik, men ommeix
apaceinda sxpan mypca, onda
cen da7 condaii xeinydei ce-
3eciH Ge?
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29, Alene Kopuaran OpTara Ganky  Op MAHYT Calibin TeMTIEPTYPaHb OALIEY ApKbITb NAPAGHHHIN KaTalo Kec-
Ke3iHAe anarbin Xbiny MONWEPIN  TeCH KYPACTHI.
6onin whirapasi. Oiinaw XaHe ia cypakTapra xayan Gep.
1. Mlapacu bcTbik cyaa Here epiai?
2. Tlapadwi Men My3 ywi anbikran rpaguKTepal cansicrsip. By rpai-
TepATK apackiNgarl abpMAbLK HeAe?
3. Oce rpaguk G0iibiniua 33Tk BanKy TemnepaTypackin Kanaii anbixiay

\ Kepex?
320 rpam anioMMHWi GenEriH GaNKHITy YWiH KaHwa Xsiny MOAWep
-~ Kaxer? Bonusexin Gacranksl Temnepatypacei 20 °C.
XBX: | Wewyi
032kr | Banky Xeunybinbik Menuwepi Q = A~ m GopMynachiven anbiKTanagsi

BewexTiK Temnepatypacs! 20 °C, CoHALIKTaH O 6ipeH GanKbIMaliAL.
Bipituui GoAUIeK GaTKy TemnepaTypackia At Kbi3FaHAal, Heprus
XYMCay Kepex. ATioMAHMAAH 621Ky TemnepaTypacsi 660 °C-re Tex,
Q= m (T, ~ T)= 920 Jk/(r - °C) - 0,32 kT - (660 °C ~ 20 °C)
Q,=188 416 [1x = 1,8810° Ax

Q, = (032 x7) - (39-10° /i) = 124800 fx =125 - 10° fixc
Q=0,+0Q,

Q'=188-10° flx + 1,25 10° flx = 3,13 - 10° i

Kayar: 3,13 - 10° A

KpuCTanasik AeHeHi Temnepatypace! 6anky Xane KpAcran-
IM3aLMA Kesinge AeHe Backa dasara TOMbIK aysicnaiiiHa e3repMeiial

CypakTap men Tanchipmanap

1. lewenin Mewwikri Ganky xeinybi 0,87 - 10° Jx/Kr Tew, Kecre Goibiuwa Gy Kaii 3aT exenin ar
MBHHIH PUIMKATIK YFbIMBIH TYCIHATD.

2. Katrei AeHenepai GanKsiry Kesitge AeHe TemnepaTypachi e3repMeiiai. /leHemen abiaTbi SHepruRHbiK
KaliAa XYMCARaTbIHbIH CANaTTa

3. MONAPAbIK XAFAGINAPAA Lyre aPHATFAH Cyas! MY3AbI €piTy apKbinbi aagsi. ~20 °C TemnepaTypachisaa
ansinean 10 K My3bl epity yuin cyabi 15 °C-re aeiiin Kbi3asIpy Kepex. O YIUiH KaHAaii Xbiny Mewepi
KaXeT exeHiH ecere. Byn PeTTe SHEPTUAHbIN XOranybi eckepivelidi

4. *Aca cybin KeTKeH CyJibIKTBIKTbIN KaCHETTEpiH 3epTTe. Aca Cybin KeTKeH CyibikTLIkTb! Cyiibik Kyiigeri Kpuc-
TAnAbIK 3T a%y aPKbIbI anyFa GONGALI, OHbI KATAI0 TEMNEPaTYPACLIHa XETKisin, OTe Te3 CybiTyAbl 6acray
Kepex. Coaan KeliiM KpYICTa/AaHy YAEPICiH oHa Gaiikait anacei,
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3HeKTp TOTbL XXO9HE OHbLH CUNaTTamanapbl

Texisdep men o3endepde xsinanGaneis, cxam,
xaiiein, ninGansix cuskmei snexmpaix 6arsimap
6ap. Oapdi paspadmancandarel moK Kywi en
KepHeyiHiH Wamacs! KaHWansikmel kon?

Cent ochi Tapayna:

W/ cbis6a Golisiruua Kapanaisius 37exTp
Tiz6exrepin Xuuaygs yipenecis;

V/ 36T TOrbl AereHiuia He Xare OHbiK
Ka Ke3ge naiiaa GonaTiH binecis

V10K Kywi, keprey xare eTKiari
KeAePIICiHIK QU3NKANLIK MaFsiHaCE!
Typansi Ginerik Gonacei,

CeH MbiHa coanep MeH co3
TiPKECTEPiH KONAAHATBIN GonacHIM:
V/ anexrp Torsi .. naiiga 6onaas:;
/70K Ky .. KaTBIHACHIMeN aHbIKTaNaAb;
V' 3neKtp KepHeyi .. cunaTTaitas

Xare .. onLenes;
V anexp Kepeprici

R S

TloHapanbik 6ainabic

«Ou3wka» NaHi CaBaKTapHINAD MEKTP YAEpiC-
Tepi MeH OABPABM CHRATTAMATApbI OKSIN Ve~
HeciK, A7 4-TapayaaH 31EKTP JapAALI MeH OnapAbIN
6ip-Gipimen acepnecyi Typansi Ginain, eHal ocbl
Tapayaa 3apAATAPALIN KO3FanbICkIMeN 3pi Kapaik
TawbICachin






OEBPS/Images/170.jpg
ONTUKA

seprreiai

Haphix
KyGBnbICTapLL

HapbIKTHI

KasblK,

HOpCere CUMMETPUSNbL

WaFbUBLCYbL

san

cpepansi

(Comic ) (monec )

6eitne

HAPBIKTIH

ChiHybl aa

6onanst

WabpaTKbILS

Geitne

Getie 3ar nen aitia
apacuipars:
Kaunra Tayenat

wiusipeitrinren

6eitHenepnin
cunarTamanapst

Vneitrinren

MUHaFbIL

Hopcere TeH,

Cogmaporan =]

o)






OEBPS/Images/57.jpg
Norenunan — 6yn

6epinren nyKTegeri epictin nepre-
TUKaTLK CunaTTamach.

E

RN trep revip cum-

HbIH YWTapbia (GTKI3MLUKE) noTeH-
UanaapALIK aiibipwacein Gepcek
(AFHU GaTapeR KnemMaCyHa KOCCaK),
onaa eTiriu iwikgeri Gapnsik Goc
nexTpowap 6ip GarbiTra Ko3rana
6acTaiigei. B3 3neKTPOHAAPALIN
GaFBITTLIK aFLIHbIN ANaNbI3 Helle-
ce, BacKala aiTKaHAa, INeKTP To-
H anamsi.

Opic nykTenepinin noTenunanaapb!
+q XaHe +2q 3aPAATAPbI KT OPICiHiK 3APRATANAH ACHECIHIH +Q

pTYpAi HyKTenepite (A, B, C, D) opHanactsIpameis
2) 3apAATaNFaH AeHeHiK 1eKTP OpiciNaeri Gepinren HykTenepaeri mo-
TEHUMARAAPALI CATBICTHIP.
) Gepiren HYKTeepACTi + XaHe +2q 33PARTAPBIHEIN NOTEHUMATAL
IHEPTVACHIH CanBICTLIp. KaWaaii HYKTeAepae onap GipAei noTenLuanibl
3IHeprAra XaHe BipAei noTeHumanta ve?

3apsTanca AeHeHin Q 31eKTP epiciHi 3neKTpAIK noTeHL-
bl () Ke3 Ke/reH HYKTECIHA® I KALBIKTBIKTA MbIHAAaiA WaMara

ve: ¢

EEEEEEE 5recrp epicivin kepreyirive kapararaa noTenwan ox xane
Tepic 6Onybi MYMKiH. BapAbiFs! KT @piCiH TyAIDaTHIN Heriari 3apAaKa
6alinanbiCT

(2520 norenymanaap aiibipmacuin seprrey. Matepuangap: arau Takra

(kiranTel naiiganawyra Gonans), GIpHELLE KaTam HeMECe KApINARL

AFaLL TaKTa MK GIpHELLE KaaWHbIN KOMETIMEN <OTeHUMAnTaP aibipHa-

Chll» XaHE ONKTPTIK TOKTHI> KOPCET.

s porapraxayan Gep
. KanaMaapabiK (KAPHIHABUITAPAbIN) ChIpFaWay XCIMAAMANITbI AFaL TaKTa
©YHPAEpI GIKTIKTEpININ AfbIpVALLBIALIFHINA KaHILAAIKTE! G2AATHAICT?

2. AFal TaKTanapAbIK ByFPASPINIK BUIKTIT KaNaMAPALIN (KAPBIHAALITZp-
AbIH) MOTEHLIVAN SHEPIVACHIMEH KaHLMIKTH 6aFnaHbICTBT

3. Avaw TaKTaces 6Y/ipAGPIHIN MOTEHLVANALI SHEPTMRCHIbIN 3ibip-
BB NOTEHUANAAP AbIPMACHMEH Kaait BaiTaHBICTLIpyFa
BORATHINbIN TYXbIPHINAR. T1OTEHLMBAAAPANI 2FbIPMAINFbI 33PAA-
TanFaH 6OMICKTEPA (33PAATAPAbIN) KO3FAAICHINA Kanai acep ereai?

3nexTp epicitin 3nekTpAiK noTeHuManyI
MK HYKTenik 3apAATaH 10 CM KAWSIKTLIKTaFb! SMKTPIK noTeHuman-
A6 MOHIH AHBIKTa

XBX:

4-10°Kn
01m

Bepinren Weu
=4 mkn

r=10cm

Taby kepex: £

8-10'B

CypakTap men Tancsipmanap

1. Erep 6ip-Gipie Gipaeii 3apAATanFaK WapAap XaKLIHAATHLILIN XiGepince, okAa onap ApTYPAI GarkiTrap
GOt YubIN KeTea. By XarAaliA! SHEPTUAKbI CAKTay 3aHBIH eCKepin TYCHATP.

2. 37eKTp @piCi MOTEHUMANAAPLINBIK aTibIDMACH! EKTPOH MeH NPOTOHFa XeKe-Xeke kanali acep erei?
Kangaii yKcacreiK 6ap? Kawaait aiibipuaiubineik 6ap?

KayaGuitige Tycinaip.

. [M37eKTPAIKTIH YWTaPbiHa MOTEHUMATAAPALIH fbIPMACEIH GEpCeK, Here AEKTP Torbi Baiikanmaiias?
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3NKTP TObIHBIH KyaTsl — CKanAPAbI, TybiHAb! Wama. XBX B0iisiHIua OHbiH eAwe Gipairi
BarT (Br) 60/bin Tabinags. 187 =18+ 1

P
¥ ondrunepp issecteh xanray kesiuae 5

P

v onkiariunepai napanens xansay kesinae: 5
2

TOKTbI KyaTeiH ecenTey aaicTepi:

v sarmuerp;

V aunepuerp + sonsTMep.

Ecen weirapy mbicansi:

1. 220 8 xenire KocuIFaH TOK Kywi 2 A 3nekTp walineriver 10 Mk iwinge 20 “C-gan 100 °C-ra aeiiin Kawuwa
cyab XeunbiTyFa 6onasi?

Bepinreni: Wewini
T,

20°C CyABI XbUTBITY YWiH XYMCATLIH XKblnYy MEAWEPT:
~100°C Q=c-m-(T,T).

t

Ix
M = 300 C | MyHARTDI C = 4200 <G CYANI MEHLIKTI X6y CoiAbIMAbITbIFS!
netp woiineri 66N weiraparsin sy Monwepi

y=a08 Qu=1-U- tmex
1-24 a-o
Cm T Ty =1 U t=m= :l{'U;'! - (2 A) - (220 B) - (300 ¢)
Y ga00—B%_100-20 ¢
kr- °C

Xaya6ui: m=0393 kr = 393 ¢

2. Kepeprinepi R, = 1875 Ow, R, = 25 Om xare R, = 37,5 Om yu wam angeiven TisGekredi, keiiin napannens
Xaneanran. EKIHWi WaHbiH kyarel 100 BT Tex, Ecente:

2) 3p wamaarel TOK kywis;

) 3p6ip XarAa/i YwliH GipiHLi XaHe VUi WaM KyaTeH.

Bepinreni:
1875 Om
=250m
370m

[100 B
=Va=20na
250m a

581
12 Ry= (22 A) - (37,5 OM) = 150 BT

6)P,=1,2-R, = (2 A9 - (1875 Om) = 75 BT
P,=17-R,= (21 A%)- (37,5 Ow) = 150 BT
KayaGui: [, = 1,=I,= 20 A, P, = 75 Br, P, = 150 br.

Cypakrap e Tanceipmanap

1. Cyperre anexrp TisGerinis cei36acs! Kepeerinres Llameik kyaTsi 30 Br Tex, Kypanaap-
A KepCeTKiLuTepi Kanaal 607ybl MyMKIH? I

2. Erep exi eTkiariu angeivien TisGexTed, ke napannens xantaca, an R =2 R, 60nca,
TOKTHIH KyaThi Kanai e3repesi?

3. Kyarei 60 B1 wamaa 5 Mkt iLsize 240 Kn 32 ee. Liaw apKsiisl OTETiH Tok kywin
XaHe OHAaFbI KEpHEYAl aHbIKTa

4. Kei3 6ana wati envien 10 MuHyT iLsivae kenTipal. Erep e Kyarsi 1200 BT Tek 60/ica, 0Ch! Ke3geri TOKT
XYMBIChIH ecene. Erep KyaTsi XOFapbIpak deHal aNicaK, TOK XyMBiChiHbIH MaH] e3repe e?
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Snextp TisGeri snemenTTepinik waprTs: Genrinepi
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mifeces eyt amuei, pemedol_ spemp pan
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6lp Gorsmma
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CypakTap MeH Tanceipmanap
1. Co136232 71KTP KOHbIpaybisik GaTapesta KockinysIHLIK GipHelue Typi Kepcerinren. Kowsipay kafi xaraaiiaa

ChiNFLIpAaAAN?
2 PR

8)

SMeKTP KoHsIpaysik Barapenta KoCyAbiH 6 HyCKack!

2. Cyperre J akxymynsTopsiHan, L awe M exi pesncropaan, K Kbi3asipy wambiaw, N KUTTTeH TypaTsik TisGex
Gepinren. JemeHTTepAiK WADTTb GeArinepiH KOMAAHLIN, Cbi36aHsI can.

BpinTi Genrineynepi 6ap Ti3Gex coizacs
3%, ©3 narepike Kipe Geprenae ANGHIC WhiFaPaTHIH AAGLIN C3BACHH Ofinan Tan
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YKapbIKTbIH WaFbUy 3aHbL

Kapik, WhirapyLbl ASHENEP XAPbIK KO3Aepi Aen aTaa-
Aol Tabusv Xapbik Ke3i — KyH, a7 Xacanas! Xapbik ko3aepie
wamgap xarasi

Kapsik KacveTTepinin 6ipi — Ty3ychisbIKThI Tapany (xa-
Phik 6apAbIK Tapany XOAAAPHIHbIH €H KbICKACHIH TaHAAANI)
Kapbik, Y/IKeH KeAeprinepaeH aliHaa anmaliabl, CoHAbIKTaH
Menip eMec AeHerin apTbiHAa Kenerke naiida Gonade:. 3at-
TapAAH WAFBINBICATBIH XaPbiKTbl 613 KO3BEH KABLUIAANMSI3,
64 OCHINAIiILA KOPeMi3.

Kapbik caynenepi (60iibiMeH XapbiK TaparaTbiH ChizbiKTap)
/AeHenepAeH 6Te alikbiH Warbinbicaabl. Kapbik cayned, Tycy 6y-
Pbilubl, Warbiny BB FbIMAGPSIH Bine OTbIPbIM, KAPBIKTBIF
LWabiny 3aHeIH SKCNEPYMEHT TYPiHAE 6aKsinan Kep.

Tycywi coyne MeH WasbLIICTBIPYLbI GeTKe CypeTTe Kop-
CeTinrene CayneHin TYCY HYKTeCiHe XypriziAres nepneHauky-
79p apaChiHAaFh! BYpbil & TYCy GYpbILIbI Aen aTanagbi.

et

WarbinbicKar Cayne MeH NepeHanky ap apacsinAars 6y-
philu B WasbinbIcy BypbiLbI ACN aTanags.

UlasbinbickaH Coye apKallian TYCKeH CayeHik XasbikTbi-
FbiHAD KaTagb.

Kartawaw wew KaGuipraa inyri ypraK aivans Kongara
OTHIPHIN, TYCYWIT CaYIE MEH WaFLITBICKaH CaYEHIK ip Xa3bKTbIKTa Xar-
Kariiia Ke3 Xk

LasbinbickaH Coynenin warsinsicTHIpyws GeTke Tycywi cay-

nere Tayenaiirik aHbIKTa. XKyMBICTS! OpHIHAGY YLUiH N33€pAi KEpCeTKi,

KiLUKeHTalk aiHa XaHE TPAHCTOPTUPA| KONAaHYFa G0N

1. KyMBICTHIK 6apbICHIH OANACTLIPHIN, Xa36in an

2. 3eprrey xypris. flanTepike KCnepUMEHTTIK AepeKTepai Xyiienen, 3epr-
Tey HaTWENEPIH Xa3biN an

OnTukansik kypanaapasik Gipie Kanelpockon xatags.
OHbIH XYMbCh XaPBIKTbIH, BeATini 6ip xonMeH aiiHa Betiner
wareinbicy MymKikgirine Herisaenren. Kanefigockon Tyik Ty-
pitae Xacanagi. ILuikae Gypsi kenGeyi GoiibiHLIA aiiHa Wwbi-
HbUAaP OPHANACTHIPLINAAbL. TYTIKTI 63 OCIHIK aiHanAChIHAA aii-
HanbIPFaH Ke3Ae, aliHanap apachiHAGFbl TYPAI TYCT WbiHbiNap

Araw 6ymareimda Ky
omeip. Xepde don waweinsan.
Kye arawman mycin, dondi
@ein yuiein, Kopuiayra Kona-
a1

Cen Kanail olinailcor, Kyc
Gondi xepdezi Kaii Hyxmeden
anean Kesde o arawman
Kopuiayra deliinei ¥onsi ex
Kbicka Gonader? Kyemen xep-
2e Kowran Kesdeal Gypbiu new
Kalima yuan kesdeai 6ypoi
apacsindarsi Kameinac Kandaii
6onad?
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SLUETIE Maruwric gaysinnap ‘
Ky Gerirge Mep3iviai TypAe TYTaHy KyGbiIbICH! Naiiga 60naabl, 3apaaTantai
6e/ueTep rapuiuka KeMTen Wksrapbibin Xatagsi. Ocoi <Ky Xenaepis
cangapuinan Xepae Kangaii 3apAanTap opbiH anys MyMKin? Meicanaap
xenipin, Tana

o CEEEE Xepain xain aiimareinga komnac wynaem aypeic kepcemedi, e
s KOMINac TiLeci CONTYCTIK YLbIMEH OHTYCTIKTI, OHTYCTIK YilbibeH ConTyCTiKTi
=iy repceren?

Kbl KYCTaphi KbICTa XbiMel aliMaKTapFa yuwbin, KEKTEMAE TyFaH Xepre
KaiiTHin Keseai. Onap 63 X0nAAPLH Kanait GaraapAaiasI? epTreywinep
KYCTapAbiH KE3/AePiHe XaKbIH KILIKEHTAM MATHUTTIK KDUCTanAap 6ap exeH-
AifiH AHLIKTAZLL BV MATHUT KDUCTANAAPS MATHUTTEEA] XaHE KYCTap OCb
APKbILI BAFLITTAPHIH HLIKTaYbI MYMKIH

ELE) Mavepuanaap: Tirin Tiryre apancan e, MarHuT, Tuirbi XoHe

6ip WhiHbEAK Cy.

1. BepinreH MaTepUaTAapAb NaMAINAHA OTHIPSIN, Cy KOMTACHH KYPACTEIP

2. KYpBUATbIHb SPEKET KEiHAR TEKCep X3HE OB Kanal XYMbIC ICTeiTiHit
Tycinaip.

paKTap MeH Tanceipmanaj

1. Kepai MarwuT opicinin Herisri cnaTTaManap air

2. XKepfiH MATHT NO/IOCTEpI yaKsI ©Te o3repeai Me, 7A€ O7ap reoTpAGHALIK NOTIOCTEP CSKTH TYPaKTbI
607 TaGbia Ma?

3. XKepin warnwT opicinik aaam owipikaeri ponin Garana

4%, Komnac Tinuiec MarwTTik noioc aifarbinga Kanaii opexer eTeai?*
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XA orxisriwTepnin TiséexTeit Kochinybl [©]

Tia6exreil Koceiny Kesikae BipiHi TOK KesiHir oK nokoci
exdLLi TOK Kesitik Tepic nokocike KocbUnaAs. Mbicasi, Lbipua

rpAAHAACSL.
| L] L

©rkiariwreppii Ti36exTeli KOChIybI Ke3iHAE TOKTbI Kanaii
i XaTKaHbIH enecrety Y KyGbIpAap apKbLbi BTeTiH cyabit
aFbIHbIMEH CAnbICTHIpHIN Kepeiik. Cy eki KyGbipAaH Aa eredi,
el Xep/e CaKTaIMaligbl XoHe 3aPAATAP A eLI XEPAS XHHaN-
Mai#as. BIDIHLLI PESMCTOP apKsibl KakLIa 3apAA OTCe, exinLu
PE3UCTOP apKbiNs! A3 COHLUA 3aPAA BTEAL

BRI oruisriurepain Tisexred KocunybikbiH KaceTTepiH seprTey
1. Cyperre kepcerinren Tis6eKTi KypacTsip.
2. BonLTMETPAI 3 XaHe 9, 6 KOHE B, XOHE , 3 KOHE ¢ HyKTeNepi apackina
Koc. Tisbexreri kepieyai onue.
3. AMIEPUETPA A XOHE 3,9 XOHE 6,5 XaHE , § XOHE & HyKTEnepi apacsiia
Koc. Tox kywi enuwe.
4. Kopsimuiasi xaca
OTKizriLuTepaiN Ti3GeKTeli KOCbLAYb KesiHAe TI36eKTiH Xannbi
Kepepricit Kanaii ecenteyre 60/aasI? Mbicaibl, XeTi pesucrop-
[aH TYPATIH XBHE TOK KB3iHE KOChITFaH TI36eKTI KapacTbipa-
iibik, BipiHWigeH, TI36eKTeri TOKTHIH GarbiThiH KOpCeTeMis XaHe
Ti3eKTe TAPMAKTANY bl XOKTHIFbIH KO3 XETKIZemi3, AeMex
Ti36eKTik 6apALIK GeAiKTepiAe TOK Kyl Gipaeii. EKiHliAeH,
TyTac TiaBekTeri kepHey XeKe GOAIKTep KepHeyAepiHiH, KOCkIH-
AbIChiHa TeH, 60nabl, COHAR:
U=U,+U,+U,+ U+ U+ U+ U,
U=IR, + IR+ IR IR IR 4IR IR,
U=l (R +R, R, R, R 4R +R)=IR

MyHaa U— Tyrac TisBeKTeri kepHey, | — TyTac Tis6eKreri Tok
Kkywi, R, , — 6anamanbi Hemece Xannbl KeAepri.

[lemex, oTKiariLTEPAIR Tiz6ekTel Kocbinybl Kesiae Tiz6exTik
6anamans! Hemece Xannsi keaeprici xexe GenikTepi keaep-
rinepiHin KOCIHAbIChiHa Tex Gonagbl.

2071 xo1ndein 1 xenmorca-
HbiHaH 6acman Aamamel Ka-
nacoinda mempononumen icke
Kocender. Memponosumen
sazondapel natidananamein
nexmp wenicindezi Kephey
825 B Kypatide. Bazondapdel
Kapsismandepy yuin Kon-
danamein wamdap apacsinda
61 Keprieynepdix Kanaii Goni-
‘Hemiin Kapacmeip.
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Coepanbix aitHa

)

Cpepanbik alina 4€n WarbibICTbIPy Wb 6eTi Cheparbik ki
X@He ChIpTKsl B6AIKTEPiH KaMTUTBIH aiiHaks! aiTagsl. Chepa
UeHTP aifHakbIk ONTUKaNbIK O LEHTPI Aen aTanagsl. AliHabIn
opracki P nosoci Aen aranasi. ONTAKazbik LEHTPAeH xake
aiiHa noKocieH eTeTik Ty3y 6acThl onTvkansik OP oci gen ata-
nab. Erep Heriari OnTukanik OciHe napannens wok coynenep.
oifbiC aiiara Tycce (XapbiK LuKi XarbiHat cdepara TyCed), oHaa
aiiHagaH KepiHreHHen KeliiH caynenep Heriari pokyc F gen ata-
JaTbIH HYKTEA KVbiNbICabl. OifbiC aifHaCs! HaKTHI GOKYCKa e,
O OpTAbIK, MeH MOMIOCTIK OPTACHIHAA OPHANACKAH.

Erep WIOK cayneNlep AGHEC aliara (Xapbik ChIPTKsI XarbiHan
cepa Berine Tycea) 6aCTb OMTKANbIK OChKe Napannent TyC-
Ce, OHAa aiiHAAAH KOPIHIC TANKAHHaH KeliiH WaWIIPAHKS! LWOK
coynenep 60nagbi. LafbinbICTLIpbIFaH Cay/lenep aitHaHbIH
aPTHIHAA XaNFaChIn, aViHaHbIK Heriari F Xazan GOKyChIHAa
KubinbICagbI.

Cpepansik aiiHagarsi Keckinai GeiiHeney Y OHbiK WeTki
HYKTEnepiHir, Keckitin xacay Kaxer. HblcaHHbIK KaHaali Aa
6ip HYKTECIHIH KECKIHIH CTaHAAPTTI Cay/IeNePAIR, Ke3 Kenrer
XyBbiH KOMAAHbIN KypaCTbIpyFa 60nagsl. Chepansik aiiHara
TYCiN, WaFbInBICKaH CaynenepAlH TYCY Chizbirbl TeMenzeri cy-
pere kepcerinres.

ST fovec cepantik aifnara Tycerin xame WarbiAbicaTeIH CrangapT-
Tol CayneNepAIK GafbiT CANATTa, CTaHAGPTTo CayRNPAIN BAFBITTapBIHbIK
CYPETiH XoHE TaKbIPHITBIN TIpEK CO3ACPIH NaAARNAN.

BeHec chepansik aiiHagarbl AB HbICaHBIHBIK KECKIHIH CanyasIH MbICabi,
V' B HyKTeCiHiH Keckinin Canambis. OChi MakcarTa B HyKTeCineH
alianarbi GacTbl ONTAKabIK OCsKe apantens cayeni
Gariaiiess. Coaah COM KepCeTIneTiH cayenin xanracs
aiianaH Kl OHbIN HETIari XaAFar GOKYCHIHAH OTEA
VB yKrecinen exinui cayen aiiansiv apTKbl Xarbinaa O ONTAKALIK,
OpTansIK apKeUALI OTeTIH eTin GarbiTTalbi. By XarAaiAR aiHaAaH
warsinbICKaH Coyne KaiiTanaH TycKen coyne Gofisiven opanagst

Asmoxonix xondapuikeis
Keiibip Gonixmepinde chepa-
71K alinanap opHamsinader.
Cen Kanadi oinaticein, myw-
daii_aiinanap xondapdeir
Kawdail Genixmepinde opna-
meinade? Henikmen xaseik
ewec, cepancix aiinanapdsi
‘natidananader?
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-CypeT. GOKYCTIK XasbiKTK
HyKTenepinae nmH3ara 6ac
onTUKanbiK OcbKe napannens
emec, 6ipax, 6ip-Gipike napannens
6aFbITTa TYCKeH XaHe ChiHFaH
XapeiK coynenepi (Hemece
ORGP XAAFACH) KNBINLICARS

\‘
\ =

Cy>

& e

Cypakrap men Tanceipmanap

1. EK XAHAFbILI AVH3aHbI NAPATAE XapbIK CaYNEepi exi NH3AAAH OTKEHAE napar-
7€ 607N Kanyb! Yk Kanaii OpHANACTLIpY Kepex? CypeTiv Can XaHe TYCIHAIP.
2. Cyperre XHarbiy nvH3asa TyCKeH XapsiK cyneci (1) GeiiHeneHren. Jlaa apKbins!

eTken coynenik xonbiH can

6ac onTUKanbIK OCbKe Napannen GafbITTa TyCKeH Xaphik cay-
enepiHiH (HeMece 0nap/LIH XaNFachIHLIK) ChiHFaHHaH Keiiin
KVBIbICATHI HYKTeCi, ONTUKAABIK LeHTPACH BOKyCKa Aeiiri
KaWbIKTIK OKYCTBIK KAWILIKTLIK Aen aTanagsl xake F ap-
Nien Genrinenenai. KuHarsil AUH3ANAPABIK GOKYCHI HAKTbI
60na, eifTKeHi ONapAa Xaphik CayNENEPiHIK O34epi Kibinbi-
cappl, F > 0. WawbipaTkeilu AvH3anapasiy GOKyChIHAa Chik-
FaH CoynenepAiH KanFack! KbIbICaAL!, COHABIKTAH ONAPALIK
GokycTapsi kopaman Gonaasi, F < 0. Jlk3arsin 6ac Gokyce:
aPKbIb BTETiH XaHe 6aC ONTVKANbIK OCKe Napannens GonaTsiH
Xa3LIKTLIKTb GOKYCTEIK XKA3LIKTBIK AN aTaiias!

HyKTeHiH XaHe COHbIMeH KaTap TyTac HapceHiH GeiHecin
Cany YuwiH XyKa AMH3AAaFL! HEriari Coynenepain XonsiH Giny
Kaxer.

F
°
F
12
Kuarsiw nuH3agare! Heriari Wawsiparksi nvH3anase:
caynenepit xonsi Heriari caynenepaik Xonst

KUarsily XoHe WALIBIPRTKSI AVH3NIPAAFH! Herari cay-
NeAGPAIR X071 CURATTa. KOFapbIAa KOPCETIATeH CypETTepAi XaHe Tabi-
PHINTbIN TIpeK y7bIMAGPSIK NaiiAanan

KOCABHeC nMH3aHb! 63 KOMbiHMeH aca:

1. TracTcans WonwexTen cyperre KepceTiarenaeh ex| Sipaei aaisi-
Aama kecin an

2. Onapps! 6ip-Gipite GeTTeCTip XaHe 01apALIK apacsiHAaFrsl 6apaLIk iuiki
Kenewpi cywes TonTHIp.

3. Cy arsin kenediinaedt xaHe iwike aya KipediTinaei etin Aaiibingava-
napas xenivuge. flara Aaiin

CEEEEEEED numsa — onmukansik whikbi

(TR nwsanares weriari yus coynenin xon

3. CyperTe WalbIDaTKbIL AMH32 3pKbITLI BTKEH XaphiK cayneci (AB) Gefinenenren "E
W3¢ TYCKeH CayleHiH XOnbiH asKTan can. e
F[oF
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Tapayabl 6exiTy

Biniminai Texcep

(CypeTTe XaphiK, CayneciHi KNHaFbilL MMH3a apKeibl
TKeH XOMbI KepceTinren

=N

Chi3a OTHIpLIN, Bepinren MuH3aHSI Bac OKyCHH
Tan

Kuharsi 1uH3agart: AB 3aTsiHbiH GefiHecin can
Anbiean Gelieni canarTa,

A |
FE F O FoooF

Okynvcrin, Gepren peuentivge 1.5 ATTp Aen Xa-
3unran. Japirep Kanaalh MMH3ACH! 6ap KO3INAIPIK
Xa3bin Gepreni TYCIHAIP. By Ke3UIAIpIK XaKsIHHaH
KepriITIKTI Ty3eTe Me, a13€ anbicTaH KepriLuTiKTi Ty~
3eTe Me? OChi MH3AHSI OKYCTBIK KAWBIKTEIFSIH
ecente.

Erep KOC AOHEC nMH3a/2H 15 C KaWBIKTLIKTa TYpFaK
3aTTLIM HaKTe! Gedineci nvH3agan 30 M Xepae op-
Hanackak GO/ICa, OHBIK ONTUKAZLIK KYWLH ecenre.
JIAH3aHLIH GOKYCTIK KAULLIKTLIFbIH XIHE OHbIH Cbi-
3IKTHIK YAKEGTYiH aHbIKTa

3a7 uH33AaH T M KAWSIKTHIKTa OpHaracka. OHbiky
XOpawan GeliHeci NH3AAAH 25 CM KALIKTHIKT TYD.
BYn XUHaFHIL 132 Ma BA€ WalWbIPATKLIL AWH3a
Ma? Tyciuaip. OCbl TMH3AHSIK OMTAKANBIK Ky
anbika.

BinimiHai 6arana

B TapayAsiK, OKy MaKCaTTapbIH KaHUIARbIKTH! MeKTep-
etk Typansi OAnaHbIN Kep. B3iHe Chik Ke3iveH Kapa.
Kecreaeri TviCTi TyXbIpbIMAADAS! TaHAa XaHe ap6ip
TYKBIDBINIASI XAKCHI TYCiHY YILIH He iCTey KepeKTifik Xas.

Men esite KauwanuiTsi cenimaimin?
Mesin, Konsiman

XUNaFbi AUH3AAFbI Heriri Caynenepain Xonbik
cany;

WaWLIPATKeIL MH3AaFb! Heriri caynenepain
XOnbIH cany;

XMHAFBIL ANH33AIFY! SATTaPALIH GeiiHenepin cany;
WALILIPATKEIW AMH3AAaFbI 3ATTAPALIH Gelitenepin
cany;

MH3ARAFEI GeiiHENGPAI CAMaTTaMaChiH 6epy;

onTKaneiK Kypanaapas! canarTay (nyna,
MUKDOCKON, Teneckon, GoToannapar, MpOeKUMANLIK
annapar)
ko34l onTUKanLIK Xyiie peTinge cunarray;
KO3iH KAKbIHHAH X3HE NbICTaH KOpriLUTiriH
Tyzeryai cunarray;
‘ecen whirapy ik Xyka K32 GopMyaCei
Kongany;
eCen WhiapyAa MMHIAHbIN CHIBLIKTLIK YKEATY
opMyaCsiH KoNaHY:

NMH3AHEI GOKYCTEIK KAWBIKTBIFLIH XHE
ONTYKANBIK KYLWiH aHeIKTaY.

.. kenegi.

Bisain emipimisneri dpuanka

FumapaTrapra Ta6u Xapeik Gepy 37ekTp sep-
TUACHIH YHEMACYTe, JATMAAPALIN KYHAI3H KapbikTa
607y yakuTbik apTTbIpyFa MywKinik Gepeai. Kywairi
Xapbik 33 aF3aCHINAAF KeTTereH GUOXMMMATLIK,
YA€PICTePAi 6aCKapy KbiMETiH aTKaAPaAL!, HAOKPUH
XYACCIHIN XYMbICEIH bINTANGHALIPAALL FAMApaTKa
KYHAI3TI XapbIk XOFapbiaaK, apHaiibl KYpIIFbIMEH
XaGALIKTanFaH Te6e apkinbi TYCeAi. OHLIN Heriari
anewenTi — GipHewe aiiHarap TO6bI. BapniK KOH-
CTPYKUMS MEAAIp KYMGe3GeH Xabbinagei. KyH cay-
7lenepi FMapaTKa AMOBY3ALIK AMHIANAP apKbTbl
6arbiTTanabi. Cen AMOOY3AbIK WAFHIABICYABIH He
exeHin 6inecin, Ocl petTe HenikTeH andyaasik
MH3AHBI MaAAANaHBIRTbIHBIH TYCIHATD.
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BynaHy < KoHAeHcaunst

Bynany Bensundi pesepayapaapda

ESEZETITE 6y seinaamasiriva acep ereri axtopnap. Erep cyiik- | COKMAY Kesiude natida Gonean
THKTBI €K CXifep/i» MONEKyNANaP KANALIPHIN KeTce, OHbIH Tennepatypa- | 2430aPd6l Wibifapy yuiin onap

ol Kanaih eareperiin Tanksina. Here cyiibIKTbIKTbIN Bynary Xoingamaeire  KAGNGHOGPMEH Xa6biKmazyel

arantan dakTopnapra (3.3-kecte) Tayensi exenin MKT TypruiChiHan Tyciaip. :m :W M_a?ﬂnptw-wpm

3.3-xecme

Berinin ayaanuian 3arrapasi Typiten

CUMIRTOIK TR Bynany XoinAaMAMEH . ToyenAl
xenre KT TeMTepaTypaChiHa

3aTTeIK cylibIK KyligeH ra3 Tapisai kyiire Kewyi Gynay aen
aranal. ByAbIH Nalia 6OAYbI €Ki XONMEH, AFHY KaiiHay XaHe
6ynaHy apkbi/ibl Xy3ere acbipbinaabl. bynaHy cyibiKTbIKTbIH,
GeTite OpbiH anaayl. BynaHy KesiHae CY/ibIKTLIKTbIN iiHicy
KYLLIH €HCePY YLLiH XKETKIAIKTI €K Y/IKeH KUHETVKazbIK SHepruafa
Vie MoNlekynanap KangbIpLIn KeTeai. Byn yAepic cyiibIKTBIKTbIH,
Ke3 KesireH TeMnepaTypackiHaa OpbiH anaasi.

3epTXaHanLIK 3epTTeY. Bynany XbIAAMALFLIHLH ApTYDAI

Gaxropaapra Tayenainirin 3eprrey.

OfinaH aHe wbiHa CypaKTapsa Xayan 6ep:

1. CrWpT New cyabiH Kaliceicsi Tesipex Gynanbin Kerei?

2. Henikren cyra ManbitFa GUHTNEH XabblifaH TEPMOMET HeFypALIM
Teven TemnepaTypaHsi kepceTeai? KengeTkiuuTi Koccak, He Gonagsi?

3. Cyatt Gynawanipy yAepiciH Kanait XsiigamaaTyra GonaTsiHel Typansi
oinan
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TeOMETPUAbIK ONTUKAAA BAP/IbIK HAKTH! WaManap ok, an
XOpawan wamanap Tepic 60/1abi Aen KabingaHsan. Xukarbiw
JIMH32HbIH GOKYCTBIK KaLUbIKTbIFbI OF, GHTKEH] OHbIH (GOKYCHI
HaKTbI, AEMEK OMTUKAbIK, KyWi OR Wwama 60nagbi. Ualbipar-
KbiLll IMH3aHBIH (OKYCTbIK KaLUbIKTbIFbI TEPIC, OATKEH] OHBI
DOKyChI XOpama XaHe ONTUKanbIK KyLui A€ Tepic Wama.

(CEEEEDKarunaih samrapra kaparanaa xe3ai onmkansik kywi apTagsi: ansic-
Tarbi 3TTADF KAPAFaHAA Ma, AN XAKbIHAATH 3ATTaPFa KAPAFaHAa Mal

(RN v onmkansi kywi onuey yuin avonTpuNeTp.
A€ aTanaTein apraitbi Kyparaap 6ap.

IR nvsansin onikans Kywsi — ik GORYCTEIK KaWBIKTE ik
Kepi Wama. 1 AMONTPUA — GOKYCTK, KABIKTSIfe! Typa 1 METp 60arsik

Avonpuwmerp — kesingipik MH3aHBIK ONTAKANBIK KYWi

MH3ACHIHbIH CIHABIDFBIL KYLIH
‘enweyre apHansan Kypan

CypakTap e Tanceipmanap

1. NluH3aHbK CoIpT Kepi
6Gonarsiksin cnatTa,
2. Erep agam XaKeiHHaH KepriLUTIKTI Ty3elTin Ke3LnAIpIK KCE, OHBI OMTUKANLIK kYL OH HeMece Tepic 6ona-
THiHEH TYCHAID.
3. Ecenre:
a) erep AMH3AHLIK GOKYCTHIK KALBIKTHIFS 40 CM BONCa, OHBIK OMTUKANLIK
Kywin;
2) ONTUKANLIK KyLLi 4 AT XAHACNANLI AMHIAHLIH GOKYCTHIK KAILLIKTLIFLIH.
4. KAHarbiL NMH3aHIH ONTVKANLIK KYLIiH BHLIKTaYAbIH SKCNEpAMEHTanaL!
Tacini canarTa
KOCHINFaH Yl MMH3aHLIH ONTUKATLIK KYLLl OCb! IMH3ANAPASIH ONTAKAALIK
KYLLTEiHi{ KOCHIHabICSHA Te, CypeTTe KepeeTinreraei GopMana KoCHIFaH
Y xyka nuk3a (1, 2, 3) XaseiK napanfen nacriHaHt! Kypaiia.
KoChinFa 1-uui XaHe 2-1MH3a1apALIH GOKYCTHIK KaUSIKTLIFb! <20 Ch, a1 KOChUTFaH 2 XaHe 3-MuH3anap-
B, GOKYCTHIK KAUWBIKTbIFb! <30 . EXIHILI AMH32HAIR GOKYCTHIK KALIIKTbIFbIH GHBIKT.
6*. LLabIPATKSILL MMH3aHSIH ONTUKALIK KYLLiH XVHAFLIL AMH3AHbI NaAaNaHY 3DKbIML! 2HBIKTaYAbIH SKCe-
PMMEHTTIK Tacinikie XOCnapsit KYp.

iCiHen 0napASIH KaICHICHINBIK ONTUKANSIK KYLLI a3bIpaK eKeHiH Kanal aHbIKTayFa
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TOKTBIH XYMBICBIH X3HE KyaTblH
TaXipUb6enik onmeH enwey

KbI3ALIPY WaMBIHbIH KYMBICh! MEH KyaTbi onuiey

KYMBIC MAKEaTBI: TOXIDUBEAIK XONMEH KHi3AbIDY WaMbIHbIK XYMbICHH

XaHE KyaTbik aHbIKTaY.

Kypan-waBabIKTap: TOK Ke3i, Ksi3AbIpY WaMs, aMNEpMETp, B0NLTMETD,

KIAT XaHe STKi3rius Coitiaap.

TunoTesa: TOKTbIH XYMbICH! MeH KyaTsi TOK KyLLiHe, KepHeyie, 31exTp.

Xesiicite Kocsiny Y3aKTbifbIHa Tayensi e?

K Gapics:

TisGeKTeli KanarFaH TOK KO3iHeH, WanHaH, aMnepueTpaeH, KinTTen

KaHe TKI3fiLl CoIMAAPAAH TYPATSIH HNEKTP TI36eriHiK Coi36aCsiH o

BORLTMETPAIK NOAKOCTEDIH CAKTalk OTHIPHIN, Wakea Napannens Koc

Korapeiaa (1-Tapmak) yChiHbUIFaH Ci36a BojibiHLIa Ti36eKTi xiHa

©nuenaep Kectecit Kyp.

4. Tox xeitae 4 B KepHeyik OpHaT, KIATII TY/iLIKTan, amnepmeTp mew
BOALTMETP KepCeTKiLuTepiH Xa3.

5. Kbi3a6Ipy WaMbIHAGFS! TOKTHIH KyaTbiH
ecente.

6. KypLinFunapaarsi KepCeTKiluTepai 2 MuHyT G0iibi GaKeina, Keliii ToK.
KyMbicsi A=P GOpMynacei GOk ecente.

7. To kesive 6 B, 8 B, 10 B KepHeynep opHaTsin, enweynepai Kaiitana.
ToK Ke3iHiK apTYPAI KeHEY P Ke3ikALri AMNEPMETp XaHe BonsTMeTp
KepeeTkiLuTepit a3,

8. O XarAali Ui KEI3ALIDY WIGMSIHAFbI TOKTHIH KYaTHIH KaHE KYMBICHH
ecenre.

9. Onuwey HaTWKenepiH KecTere exri.
10. AnbitiaH enLeynEpAiH HOTWXENEPIH CANICTHIP XaHE KOPHITHIHAS Xaca.

U ¢opynacs Goitsia

WWlamaapAs! TisGexredi wansay Kesinperi ToKTLIN KyaTbiH ecen-

i3GeKTeli Xanray KeSiHACTI KbI3ALIPY WAMBIHLIH KyaToH
TOXIPUGENIK XONMEH aHLIKTaY.

KYpan-XaBabIKTap: TOK KO3, Kbi3AbIpY WalAapsi — 3 4aHa, aMAEpMETD,
KIAT XaHe OTKI3riL CHIMAap.

TunoTesa: Ti36exTeii Xarray KE3iHAE WaMHLIK KapHIKTLIFL! O3repe Me?
Coi36aHLI NAMAANGHBIN, Ke3EK-KE3erieH HneKTP Ti36eKTepit XuHa.
9p XarAaligartl aMnepMETp KepCeTKiLTepiH Xa3

Tiaereii Xanray Ke3iHAE WaMHLIK XapbiFel Kanaji o3reperitii Tanga.
9p wamgare! kepreyai ecente.

9p wamHbIK KyaTbit P=/U Gopmynace! Goiisiua ecente.

Tok Kesiwi kepreyit 8 B, 10 B, 12 B gen e3repry apkeins enuweyepai
KaiiTana.

7. OpLIHAANFAH XYMbIC Xaibl KOPBITHINAY Xaca.

onawN

LWamaapas! napannens xansay KesiHgeri TOKTBIN KyaTbin
ecenrey.

KyMBIC MaKcaTsl: ToXIPUEENIK XOAMEH NAPANAENt XANFAHFaH Kbid-
ASIPY WaMBIMLI KyaTIN aHbIKTY.

Camein anyuwisibin andeis-
0a exi ap3an Hewmece 6ip Keim-
6am Xeinbimieius ary manda-
yoi mypade. Cen Kaicoicoih
camein anydei ycsimacein?

T-CypeT. Bip XbUTbITKbILITEIH KyHbl
K KBIBITKBILTLIN KYHbINA TeH,

a

2-cyper. UWawappsi Tiz6exten
KOCYAbIH Chiz6ace.
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2. Bainanbic aaici

Erep marHuTKe Tewip 3aT Bexirince, OHAa Tewip 3aT Ta MarMTKe aiHana-
2. Ocs Cnen Karas KICTHIpFLILITAPAS! MEX2HAKASIK TYPAE Bainawaii,
TeK MarHUTT] KO4aHY 3pKsIbl CaKHA XacayFa 60nag.

3. dnextpomarnerusm

Tewip erere OKuwayaHFaH CHIMHLIK GipHeLe KaBarki opan, opavsa
MEKTP TOrbIH XiBepCe, OHA TEMIP Were MATHWTTENEA] XaHe Backa Temip
Aevenepai TapTa Gacraiiabl. MarWTTin Kywwi 0pam Casina XoHe 1eKTp
TOBIHSIK KesiHe GaiinansicTl Gonagl. Hatuxecinge 613 neTpmarkTTi
aNaMbI3. SNEKTPMAT HATIIH TYPAKTS! MATHATTER HTi3f] apTLIKWBLLIFb — TOK
KE3iHeH aXIpaTbINFaK KE3E O/ MarHWT KyLWiH XOranTags

TemnepaTypanbi MarHuT KacuerTepine acej

Marepuanaap: warv, Tipeyiwre inbin Typrar uie, Masa.

1. Vivere xini  cabakra. benrini 6ip KaWIKTHIKTa MarHurTT OpHaT. Mar-
VHTTI Ve Can XaKbIKAST, IKE MATHITKE. TapTOLTLI, KOAACHEH 37biTTa

2yaga Kancein, Mie MarkumTke Tieyi Keper:

VIHeniK 2CTbIHa XaHBIn TYPFal MIALIZMAS XaKHHATT

Kesarah kesge e Aepey Kytan Tycea.

Vine canceihaaran keage e 60nagi?

HeTWepiAl TAnAaN, TEMNEPaTypaKbi MarHAT KacerTepie Kanait

acep ererii Typal KoPbITNA Xaca,

Bi3gin ar3ambis — KeTeren XacyWwanapaaH TYpaTsiH
TyTaC Keten. SPBIp Xacylua e3ikwe GyKin arsagartl 3aTTADALI AAMACYbIHa

ayan Gepei. Keiige ar3aga aysiTkynap 60/Ca, MYHAGIHAR KOMEKKE Marki-
ToTepanus Keneai. MarHuT piCiHik, KoweriveH XacywiasIk iLuike naiaans!
3aTTaPALI KETKi3yre XOHE ar3afan JuAHAb 3ATTapAS! WHIFAPYFa apHANFaH
3aTTapALIH anMacysl KaiiTa Xanracats

powN

CypakTap men Tanchipmanap

1. Bapnbik MeTanaap deppomarHeTikTep emec. DeppoMarHeTMKTep KaHAaii KacueTTepre ve XaHe onapab!
MATHWT KeMeriMeN Kanai anbikTayra 60naabI? G3iHHIH aHbIKTaY AICTEpiHA YCbiH
TemnepaTypa MaTHATTIH MATHTTIK KacHeTTepike Kanaii acep ereai? Ocbl MaceneHi 3epTre.
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XKac poct

OTkeH XbInbl CeH @17 PeT 7-ChiNBIN MATEPHASIMEH TaHbICTHIN, NaiAane! GMAI MeHTepin, XaKa AarANapra
e 60aIH, Onap KeAeci Carbl — 8-CoIHbINTIK GH3UKa NIHIH MEHTEPY VWL BT MaHbI3AbI. By OKYAbIK OTKeH OKY
XBUTbI MaTEpWaTsiHbIN AOTUKATHIK XaAFaCH! 67N Ta6bIIaAH. CONALIKTAH CeH KEHAL T-ChIHBIN OKYTbiNa KaiTa
xyrinecin,

541 OKy K 12 Tapayaan TYpaasl. OKyIbIKTa JeINY, SAEKTP KYBbUABICTApSI XHE AC MATHNT KYGbiAbICTa-

bl MeH HapeiK TaBMFaTsI KapACTBIPBITAS, Sp YL TapaYALIN CONBINA KaiiTanay napars ewrisineal xane 61

aknapat «3epae Kapracer» (3K) TapaybiHAa KOPHITHIHABIAHAAbI. BapAbiK TOPT 3K ©3 BETiHLE XYMBIC icTey XaHe

oTKen Tapaynap 6oiibiHiua MaTepaTAAPAS! KOPSITSIMABINAN, XIHAKTaY Vit Gepinren. TOpT 3epAe KapTAcHHbIK
eriari KOHLENLIACS 07PASIN OPTaK MaKCTbl 60N TaBbINaALI: <BAIKOHHIP fapbiL QFNaFbIHGIN AMMAKTHIK XaHe

XaTBIKAPATLIG MaKbI3bIH Garanay
OkyIKTbI naiiganamy Kesinae MbiHa XaWTTapra Hasap ayAaP:

V/ 9p Tapayabin Gackinaa KaHAGlH TaKbIPHITApAS! SEPTTETINI, KaHAali GiAim XoHe ABFABINGI MeHTepeTiniK
XOHiNAE aHTbINaALI BYA OKy YAEPICI KeIWAE Ha3apALI Kaik aKNapaTKa ayAapy KePeKTIrin TyCiHyre MyMKINAK
6epeai

V' 3P TaKsIpbINTLIK BaCHIHAA bIHTANAHABIPY CYPAKTaPB! YCHIHBUIFAN, By OKY YACPICH KbI3bIKTbI €Tyre MyMKIHATK
6epeai

V/ Matinge Tipe co3aep Kot Kapinnew Gerinenren, Tipex y¥biMAIpALI CANATTaTbIH CO3ACPAN ACTHI Cotzbinzart,
MaWbi3ab! WAeR XoHe BKNapaT KypCUGTIEN GEpIATeN, OHbl CeH KOCHINLLA AKapaT KO3AEPIHeH 13A¢i anach,

/ OKyKTbH CONbINAD SAINGU TPTIBIMeH KYPACTLIpbLAFaN Tipek co3ep rAoCcapuii Gepinren. By Tipex covaepvien
BaiAnaHBICTl ACPEKTEPAI eCTe CaKTay XaHe KaXeTTi aknapaTTbi i3Aey yLLiH epinreH.

V3 TaKeipInTa «Ecre cakTal» aiAapsl 3pKeiel GepineTin eCTe cakTayra apHana MaHLI3AH aKNapar 6ap.

¥/ 3epTres xare «Oiinan!» ai{4apIapbiHa Ha3ap ayAaP, 013p Onay YACPICIH AaMbITyFa apHanran. «Cen Ginecin G2
a1A3PbI KEI3HIKTH XOHE MaHbI3Ab! MATIMETTEpTE TOT

V/ Bp TaKbILINTLIN COHBIHA ECeNTEp MeH OMapAS! WiewyTe APHATFaH MbICAAAAP Gepinen. TaksIpbiNTsi Tepex
MenTepy YW YCoINbINFaN 6arA3pIANARAH THIC HemeCe KYPAC] KOCHIMLL TaNCHpManap (*) XyAaswameH
Genrinenren

V/ B TaKbIpLITTHK CoNbINAR <BiniMina] TeKcep» aiaaps 6ap, Byn aAap OTKeN MaTEPHANAL! KaTANaN, OHbIK
KAHWATLIKTS! MeHfepinTeHin Garanayra MYMKIHAIK 6epeai. «Biniminai Gasana» aiAapsi apKLinb! MaKcaTka
KaHWANLIKTH XeTKeHIHA] 03 GeTinue anbiKTayra 60Maab.

V «Bisain omipimisaeri GuIMKa» aiAapHINAG GMKanbIK BiNAI OPTYPAT OMIpAIK XaraainapAs XoNe
MaMaHABIKTaPAL KOAaHY MSICARAADS GEpIATeN, OHSIK Cara MaMaHAbIKTS! TaHAZY KESiNge Koweri Thea

DusuKa cuAKTBI KYPAEAI, i KbI3bIKTHI NOHAT OKYAa CoTTIAIK Tinelimi!

Asmoprap
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) BaKbITyFa XYMCanbIHFaH Kbty MOAIEDiH aHbKTa U]
) BATKBITHUIFGH AEHEHIH MACCACHIH ecente. [leHeHiH TobIFbIMeN

epirenii aHbiKTa @
) Byn 3aT Kawaaii TemnepaTypaa Kaiiaii Gacraiiai? a
) Ocet 3aT ywiH KaliHay KecTecit KypacTbip. 6]

115 ynaiA]

Cyperre 105 °C remneparypaaa ansitran 100 rpa GyAbik Avarpam-
Machi KepceTinreH. CoHFbI 3aTTbIK TemepaTypacsi -5 °C.

a) A E yuackecingeri 3aTruie dasaceik; @

) CyABIH €K yKeH TeMnepaTypaCH; 0]

6) Gyabin ex Kiuwi Tewnepatypacei; 0]
) 9P yuacKeaeri Xbiny MeUIEpiH ecentey yLwi KaXeTTi GopMynaHs!

xa3 (A-pan E-re peitiH); @

) 6YABIH TOMbIK Ca/IKbIHAGYS YLUIH KSXETTI Xbiny MenLepiH ecente. (3)

19 ynaii]

. KbinynbIK GQAHCTS 3€pTTEYre aPHAFAH 3EPTXEHATbIK XYMBICTHI OPbH-
A3y KesiHae oKyl CYFa BICTIK MLIC KIpTackiH TYCipA. CyperTeri akna-
PATT! KOAAAHBIN, CYPaKTapFa Xayan 6ep.

2) TepmOMeTpAiH Kana Genirikin Garambik, enLIEYAH XOfapFbi
XHe TOMEHT| WEKTEPiH aHbiKTa. @
) feweni GaTLipwali TYpbin, TEPMOMETPAIK KOpCETKlliH X3 Xare
XayanTsi a6CONOTTIK KaTeikTepMeH Kepcer. @
6) CyAbiM TEMEPATYPAChIH A€HE TYCKEHHeH KeiiiH Xa3bin an. Xa-
YanTbl aBConIOTTiK KaTeirieH Kopcer. @
5) CyabiH TemnepaTypack! KIpTacs! TyckekHex kel kanaii esrepai (1)
1) CyMeH Kargal xbinly Menwepi ansiHas? Byn petre sHeprua

WibifbIHel eCKepIAMET @
) Xoity a1MackaKHan Keliin KIpTacTbiK Temreparypacei Kana 63-
TepAi? Y1 peTTe IHeprus Xoranmayl fen ecerrene. [c)

) Mbic KipTachiHbik TeMnepaTypacsih cyra Garbipwac Gypi ecenre. (1)
) HakTel 3epTXaHabiK XYMBICTa Xbiny WhifsiHgaphin asalityra
KeMexTeceTin eriari Wapanapas keper. @
115 ynaid]
Bericis aiimakKa casxar Xacay e ki, Cipece, erep cere T Xara-
ik Cipikke 60nwaca, Xasaal TITi KubiHgali Tyceal. Bipak, TxipuGeni
CanxaTLubl eXeri 3aMaHaH Benrini OT TyTaTysa KaTbiCTSi KeTeren aaic-
epai Gineai. Meicant, TacTapabl Ga/TaHbIK Xe/Kecivet KTl CoKkca,
VUKbiH 31142 6072461 HEMECe yiikeney XONbIMeH OTTsI TYTaTa anagbi
) OTTbi yiiKeney Hemece yUIKsIHAap WkiFapy apKsinkl any Kesikge
3HEPINA AHANYIHbIF KaHAAH TYPI OPLIH ARaTbIKbI Typanbl OnaH
XaHe Tycingip. 0]
) AnIOMMHIE BIABICTa 2 MUTP CYAbI KaliHaTy YuliH KaHiwa Kaibiky
aral OTHINbI KaXeT GONATIHBIH ecene. blAbiCTaiH Maccacs!
720 1, cyabin GacTanks! Temneparypacei 20 °C. 6]

MY3
G, 2100 Ak °C | E
A333+ 10 Al | D
= 4200 Al °C | €
L22610° Axixr | B
2010 Ak °C | A
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4. 3apAael 24 MKKn-re TeH 60naThIH 3apAATanFaH A SMEKTPOMETDi Gepinren
ATZbIMEH OHbI KOPFACHIH CHIMHLIH KOMeriMeH GpiHLLi 3apRATaIMaraH
B 3/1eKTPOMETPIHE, COCbiH 3apAATANMaFaH C J1EKTPOMETDIHE, CORBIHAR
3apAATATMAFaH D SMEKTPOMETDIHE XaFaiiabi. 5A/LIK MATAGP OpbIH-
Aa7FaH COK, PGP INEKTPOMETAIA 3ADARL Heluere Tex 6onaabi?
12 ynain]
5. 3apaarap xyVieciaeri neKTp epici KYLWHIK Co3bIfbiH KaiTa cois

0O
4OIO)
OIO

6. CypeTre MarHuT @pici KYwWiKiK Chi3biFbl GaFbiTTapMeH KOpCeTinreH ToK
OpaM® KeCKiHAeTeH. OPaMAGFbl TOKTIH GaFLITLIH XaHE OHBIH MATHATTIK
RORIOCiH aHbIKTa.

13 ynaia]

12 ynaii]

7. Biprexti 3nexTp epicitge 1 Tamus! Mali TypHIn kanas,. OFaH 1 MkH kywi
acep ereai. nexTp epicitit kyarsi 100 H/Kn-ra Tex,

2) 1 TaMU! Maii 33DAALIH 2HBIKTA. @
%) BipTexTi opicte opHanackai 1 TamLbl Walifa acep eTeTiH KywiK

cynacsin Geiiriene (erep on Tene-TewaiKTe TYpCa). 0]

6) 1 Tamub! MaligaFbl APTLIK NEXTPOHAIPAYI ecerTe. @

16 ynaii]
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Biniminai Texcep

Kangaii AeHenepae Monexynanap epexue taprinnen

6ip-6ipiHe xaxsi OpHanackan?

LAY KSINAAMASIFH ACHEHIH KYPBINbIMEIHA

(KTTH, CylibIk XaHe ra3 Tapi3a) Kanait 6aiinaHbICTs!

60naTbiHsiH TYCHAI.

3. 273,15 K-en Tewen Tewneparypa 6ap wa? Tycinaip,
Here?

Benmezeri Temneparypa 25 °C. Basagarsi cyAbin
TewnepaTypacs Kawaaii? Xaya6uiias TYCHAP.

5. Erep Ganramen Kecex TeMipai Kor yaksir 60iisi cox-

caK, Oga Barnta A, Kece Temip Ae Koizagsi Here

6ynaii GonarsiHbIH TYCIHAID.

CYRbIKTbITaDAAFL! XbiTY TACHIMATARYALIH KATTS! A6~

Henepaer Xbiny TachiManAayAaH aRbIpALILINS!

Heae?

Kein yaksiTra Genmeae aya ken xaraaiiga Keisa-

A KaHe AaMAAD FMADAT TepesenepiH aasi. Vi

9pTYPAi Ke3AepACH Heprun anagsi. Kabbipranap,

alUbIK Tepesenep XaHe aFHEKTEH TYCKeH kyHHK Ke3i
apKbiNs. OCs XaFAaiNaPASIH PKAMCHICHIHA Xbiry
eTKiriuTiKTiH KaKaai TYPI OpbiH 2nasi? Kayabbik-

A TYCiHgip.

8. HayBaiuubi newren Gaiui any yuin apHafisi Konsan
Kuteai. On Here Gyna icreiiai?

9. BpH3 — YIKeH CyAbiH XaranaysiAa KanbinTacarin
Xen. KyHas On CyaaH Xafara Cofagb, TyHae Xara-
A2H CyFa CORaLI BYA KYGLINLICTHIN KanbinTacy me-
YaHA3MIH TYCHATP.

Bisnix emipimisneri pusuxa

KyH caynecitin acepiteH xacanas! cepixTepaik ke~
3617 Key Kayni Ty-iHAaTA. Kewe KanTamaceikbik Tew-
neparypacei kenewkege ~100 *C-aen Kyt Ko3itge
+120 “C-re eiiin e3repea. KaGuhana Typakrs Tewne-
paTypaHBl YCTan Typy YL Kewmeae KOC KanTama naiiga-
7aHbNAA, 3N KATKGHAAD 2PACHIHARFS) KeHICTIK a30TNeH
TOATHIPLINaAK. ASOTKA TObI KOC KANTaMaHLIH Taralibik-
AanysiH Tycivip.

BinimiHai 6arana

B Tapay/si OKY MaKCATTapbi KaHULIKTh! MeHTep-
reHik TYpanbi CIM TYpFLIAaH OfinanIn kep. Kecreeri
TUICT] TYKBIDLIMAAPAS! TaHAE XaHE AD6IP TYXbIPbIMAL!
XaKCbi TYCiHY YLt He ICTey KepeKTirin Xas.

Men o3iue Kanwanbik cenimainin?
Menin Konbimman .. kenei.
W3k KabueTinger Kayincisaik epexenepi Giny
xare ycrany;

MKT Herizirge KaTTbi AeHenepaiH, CyAbIKTHIKTapALIH
X3HE a3AaPALIH KYPbITBIMAAPbI XBIATY;

Texipubenepai cuniatray xate MKT Heriari
epexenepit ASNeEITIH MbICATAGP KeTipY;
TewMnepaTypaHs! ITYPAI TeMNEpaTYPATbIK
wkananapaa Kepcety (Kenssyr, Lienbcuii);

XBITYABIKTEIR KyWeloiNe Heriaaenten
Temnepatypat! onweyai cunarray;

Xeuny Tene-Tenairin cvnarray;
iLuKi 3HeprysHb o3repTy apicTepin cunatTay;
Xbiny Gepyain TV TYPpiM CanbicTeipy.
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Tiz6ex 6oniri yurinH OM 3aHbl

)

(EEEEENTIT To kywinis kepreyre Tayenginirin seprre.
1. 3neKTp Tisberi XitHan, SUMEPNETP XOHE BONSTHETPAIN KSPCETKLTEpiH
a3bin an (a-cyper),
u
2. RS opynacs Goissa onisiuin xeasprici ecene (U — or-

KiariITi yWTapsIAaFsl KepHey, | — Tia6erer ToK Ky

A
TS Orr ety

a-cyper a-cyper 6-cyper

BipTe-6ipre ToK Ke3AepiHiH CaKbik apTTHIpa OTHIpHIN, ap6ip XaraaiAars!
aMnepMeTp XoHe BONSTMETPATK KOpCeTKILITEpiH Xa3sin an (a- XoHe
6-cyperrep).

Kecre KypacTsipsin, eluey HaTWXenepiH Kecrere enris.

ATKapBUTFaH XYMBIC Typaibi KOPBITaINAS Xaca: <Erep TOK Kesiaeri
KepHeyl YFaiiTCa, OHAA TOK Ky ... >

6. KCnepAMENTTI XaKCapTYAbIH TOCLAAEPiH YCsiH.

ToK kywiHit KepHeyre Tayenginiri seprre.

1. IMeKTD Ti3GeriH X/HAN, MNEPMETP XaHE BONLTMETPAiK KepceTkiuTepin
Xa3ein a1 (6-cyper).

2. Bipre-6ipre PE3NCTOPAPALIH CAHbIH APTTHIP OTHIPHIN, IPGIp XarAali-
A3FL1 AMNEPMETP XBHE BONLTMETPAIR KOpCeTKIWTepiH Xa3bin an
(a- xawe a-cyperrep).

3. Kecre KypacThipsin, euey HaTWKenepiH KecTere ewis

4. ATKGPbIFGH XYMbIC TYPa/isl KOPBITHINAY Xaca: «Erep PenCTopnapasiK
CabbiH YNFAIITC, OHAR TOK KYLLI ., OATKEH, KeAepr .. ».

5. SKCNEpAMEHTTi XaKCapTYASIN ToCINAEPIH YCbiK.

XS

(CEEEED Hemic guanri Feopr Om 3nexTp Tiaerinin Heriari asik Kanai
awm?

Ecen weirapy mbicansi
Erep Tis6exrik Tox xywi 025 A, an kegeprici 48 Om Gonran xasgaiiaa pe-
3ucTopaarsl Kepreyai ecente.

U=025A-480u=128
Kaya6u: U=12 8

Kepreyi 220 B Gonamein
xenize Ky catln mypi myp-
meicmeiK Kypandap Koceinadsi,
MblCabl, MOKa36ImKbIL, Wi~
Hex xaHe m.6. Onapdarsi mox
Kywi Heze epexwenenemine
‘manday waca. TisGexmezi mox
Kkywin 3 ece asaiimy yuin He
icmey Kaxem?
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/AB HBICAHBIHBIN, CyPeTiH Xa3blK aliHaga xacay ywin OP
Kaxer:

« A xaHe B HyKTenepiHen aliara nepneankynsip Xypris
XaHe alfHaHbiH apTbiHa COMAAN KallbIKTbIKKA Ae¥iiH COSbIN,
A, B,HyKkTenepin benrine;

« A, xaHe B,KoC;

« AnbiFan A B, KeciHAIC AB HbICaHbIHbIH XanFak Geiikeni
cyperi 6onaabi.

TypAi OfTUKanbIK, Xyiienepaeri HeCaHAAPAbIH cypeTTepi
MbiHaZaii 607ybl MyMKit

+ HaKTb! HeMece XanraK;

« TiK Hewece TeHkepinren;

« YKelfTireH, KiWwipeliTinren Hemece 3aTTbin enLIeMiHe
Ter;

* HbICAHHBIK OPHANACYbIH CANbICTLIPFAHA] OMTUKANIK
ylieaeH SPTYPAI  KALIBIKTHIKTapAa 607YbI;

« CUMMETPUAABIK HEMeCe aCUMMETPUANBIK 60nyb.

1. KapeIKTHiK KO3FaNICH! TYPakl XOFapHIAa KenTipinreH ManimeTTepai
NaAANAHLIN, XAANaK aiHBAAFLI HBICAHHbIH CYPETiH CANaTTa.

2. Cypetnen Tanbic. XapeiKThik Warbiny 3aKuih 6ine oTeipsin, MN xassik
aliHACHIHAGFE S HYKTECIHIK S, GefiHeciH Cui3yfa apHansan anropumi
KypsIn Xas.

Keii6ip xenen xapaem kenikrepinge «AMBULANCE» cesi Here
“xepicinwen xaswinags?

CEXEEEIE oneuperi en wove aiitanapgsin xace: wanawer xeri

MBI, Xbi7fa XybIKTalkas. AViHaAFbI WbiHb) OAaN TabbATaNFa ACTiN Tac
KOHE METANAaP (aNTbiH, KYMIC, MBIC) KOAAAHBIAFaH. AN aHHAAH WbIHBI Xa-
Cay [lXOH TToKa KOpraceimtbin XHiLuKe Kabarsin oiexKe xaby SAICH
TanKanman Keiiin 1279 Xbinbl GaCTangsl. Jerermien samanayy canara Xakbin-
AaTBINFaN aiia Xacay ici XaNbIpaK AHATAPLIH WFApYAb YpenTeN pee-
LanabIKTapaaH Gactan.

EEEEEEE asuix aiinanare: Geite HakTI, MymKiH, 3aTTBI onuemi-
HE Ter, 3aTTBIN aiiHa aPTLIHAK ANFAHARFSI KAUIIKTSIFS! 2iH ANABINAD
TYPFaN 3ATTHIN KAUILIKTLIFBINA TeK. Beiiie 3aTKa CUMMETPMALL.

CypakTap men Tancsipmanap

1. Kawgali GyphiLua aiiHasa TyCeTin XaHe aiiHameH Wwasbinbickaw caynenep Gerreceai? Tycinaip.
2. Cei Xa3bik iiHaAaH APAKAWBIKTLIFLIN 2 M. Erep aiinara 1 M-re XaKbIHAHTHIH 60NCaH, CeHiK aiHagart!
GeiiHenHiH aPaKALBIKTHIFb KaHWATLIKTE! O3rEPETiHIH AHBIKT.
3%, BaKeinayuwei AB HbICaHbIH X3He OHbIK Geiiiecit CD xa3bik aiiHasa Kepin Typ.
BaeunayLibica 3aT MeH OHbik GeliHeciHiy e/eMaepi apTYpAi 60nbin Kepiea. Anaiiaa XassiK aiika 3aT

‘enuiewaepiH e3repTIeiiai. Ocei KaAWILIILIKTb TYCHAD.
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nekTpOMATHNTTiK TONKbINASP

SnexTpOMATHATIIK CexTPAH Gip Typie NOCTep Aaibiga. TOMKbIN Whira-
AT KO3, TONKBIHHbIR KYHACATKTI OMIpAC KOAAHbIAYbIH, TIpI ar3anapra
acepin Kapactbip.

ELEED Yansi renedonnbin eymicer

Marepuan: ¥ans: enedon.

TenedhOHHbIN KaHgali XIAIKTe XyMbIC iCTeifTiti aHbiKTa. Kansintel Te-

nedor 900 M Hewece 1800 MIy xvinikre Xywmbic icTeia.

2. Ochi TeneqoHHIH XyMbIC ICTEMTIH TOAKbIH Y35IHAbIFbIH ecente.

3. Erep Wi-Fi xenici 6ap 60ca, OHAa Kawgali XTIk New TONKsiH Y3bik-
ASIFSINAS XYMBIC CTERTIHIH aHbIKTa

4. BY TeneOHHSIH KYMBIC ICTEITIH TONKsIHb 1EKTPOMATHUTIIK cayene-
HYAIH, KAl TYPIHE XTaTsiHbIH aHBIKT

5. FanamTop xenicingeri xannsira 6ipaeii KOMXETIMA| aK1apaTTHIK Kove-
TiMEH ATbI TEEQOMA LIAMBAaH THIC KONAAHYSIH CANAANAPSIH 3epTTe.

6. INEKTPOMATHATTIK TONKSIHHEI 24aM aF3aCsiHa XarbIMChi3 acepAepiH
‘233/TYABI XONAGPSIH YCHiH

INEKTPOMATHWTTIK TONKLINAAPAI MOAENLAEY

Karbipma Kaa3 (KapTo) GeH Kaiilubikibl KOMAaHIT, CypeT Goiisinwa 3nek-
TPOMArHATTIK TOTKbIHHBIH 3D MOAEH Xaca. INEKTPOMATHATTIK TOAKbIH
TYPAEPIHiH APACHIHAGFLI MACITABTLI CAKTaYFa THIPBIC. DPGIP TOMKLIHHBIK
XUINIF] MEH Y3bIHAILIH KE36EH CANLICTHIP. JNEKTPOMATHATTIK TONKbIHHEIK
KayinTinii OC NapaMeTpAepMeN Kanai 6ainaHLICTL?

3nexrpomarmTTiK TonKbIHAIP
SMKTPOMATHATTIK CTIEKTPATN Gip TypiMe MoCTep AaApAa. TOMKsH WhiFapaTLIH

KE3a, TOMKLIHHbIH KYHAGAIKTI MIpAE KOMAAHbINYLIN, Tipi aF3a7apFa acepiH
Kapactbip.

CypakTap men Tanceipmanap

1. Oniooporpas kabumerine Gapranaa Kawaali CaKTHIK Wiapanapsii cakiay Kepex?
2. VHPaKI3bU1 XUBTKbIL MeH KOAMT| XBUIbITKBILI XYMSICHIHAG KaHAAH abIpMAIBKTZp 62p?





OEBPS/Images/93.jpg
rep wi apronsa rewip  KOTVACHEH K/MAC ApKbLTbI STKEH SaAPFATHIH YaKLITKa KaTbiHa-
iere wiew M nmacTvans orbin, | CHIMEH aHBIKTanaAbI. TOK KYLLIH eceTey opMynacsi:

oMbl FanLBOHOMETpHMEN KoCC2, TOK-

T 63p exenairi Kopeerin, onbi

6araapuace! aybiTkuas. Erep Kap- MyHAaFbl | — TOK KWL, § — 33pAA, £ — YaKbIT.
. f.j;;‘::‘:;g":;’::e:;g::"':; InexTp warikerinin, Tok kywi 10 A. byn Hewi 6ingipeai? bya
ToK Xype Me? : 1 cexywa ilinae Wwaiitex apkeLbl 10 Kn 3apag eTeai aerenai
6ingipeai.
Tok Kywikiy a3 MOHAEPIH CUNaTTay YWWiH YAECTIK MaHAEP
KonAaHbINAAb!

A (M) =0,001 A=1- 107 A,
1 MKA (Mykp0)=0,000 001 A=1- 10¢A
Erep yaKsiT eTe Keie TOK KyLLiHir, MaHi e3repMmeiiTis 6onca,
MyHAal TOKTLI TYPaKTL TOK A€ aTaiizbl.

Tis6exreri ok kywi

TOK Kesi, Luaw, AMMEPMETP, MUIUBMNEPMETD, KIAT XaHe 8TKisritw cimaap-

£3H TYpaTHIH Ti36eK KypaCTLI.

Muika cypakrapra xayan Gep:

1. AMNEpMETD MeH MUaMNEDMETPAIH Bonik KyHbi KaHaai?

2. Onapasik Kaliceice) Ti3BeKTer TOK Kywik AaAipex enweiiai? Xayabsiwasi
aonenge

3. ey KypanAAPsIHARFE) TOK KyWiHiK MIHAEPiKAE alibipMaLILLIK 60ra
Ma? Kayabuiasl anenge.

v Erep
a) eTKisriTe epKin 3apAA TaCkMATAGYWHINGP 6ap 60NCa;
9) CLIpTKbI 37€KTp opici 6ap Gorca;
6) oK Ke3i 6ap Gonca, nekTp Torbi 6ap Goags

¥/ ToK kywiHin ewem Gipairi GparuLys Guswri Avnep.
Awape Mapuaik, (1775-1836 ox.) kypwerine amnep
(A) pen atanage. ToK kywi amnepwieTpmen onueneai
AunepweTp TisGexie TisGexTeit xanranaasi

Aram ar3ace! apKsis 5 A TOK Tce, Xypex ToKTan Ka-
nage

Cypakrap men Tanchipmanap

1. Tis6exreri ToK kywi 2 A. by Heni Ginaipeai?

2. Kei3abipy WasIHaars! TOK Ky SA. LWaM apkeinbl 15 MAHYTTa KaLLia 33pAA STeai? 2 caratra we?
3. Tok kywi 450 MA 6073, 600 Kn 33paa AHEKeperily apKeifs! KaHLIa YaKbiTTa 6TeAi?

4", BaTapeAHsIK aKKYMYATOPAGH aliblpMAbIAbIFb! HEAe? epTTen Kop.
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~ 360HuTIIK Tankwa

vetanaan
Xacancan
amnexpaix
weiBHIK

@

1-cyper. Inexrpockon cynbacel

Ecre

BB ikaykywa apksinst
anexTpAenipy eTKiariTepre Xa-

Taps

S

2. )KaHacy apKbinbl 3neKTpAEHAIPY

3nekTp 3apsAbl 6ip ACHEACH eXiHIWICiHe Tikeneii TackiMan-
AaHybl 42 MYMKIH. neKTPACHAIPIAreH AeHeni Backa AeHere Tek
ai Fara Turisy kepex. Ocbi 6ainanbiC KesiHA SneKTP 3apAAb-
Hbik 6ip Benir exiHwi Aerere oTeai. Coaa 6y Aere BipiHw
AeHE CUAKTb! 3apAANEH 33pAATaNaAs

SnexTpockon

3NeKTPOCKON — 3MEKTP 3aPAALIH aHBIKTAYFa apHANFaK ex
Kapanaiibint KypbinFbL.

3MEKTPOCKONTBIK KyPbINsICH! OTe Kapanaiibik. Herizinae 6y
WhiHbi KTbl, OHbIH ILUIHAS COHbIHAQ €Ki KaKTama Xonassi 6ap
oKwaynatrar Ginik 601asi.

©3 KonbiKMeH nexTpockon waca

Matepuanaap: n71acrvix Kaknars! 63p MEAAID WsiHs! bASIC (KyTb), WarsiH

coin, KaKaa

1. Och! MaTepUanaapaaH 63 NEKTPOCKOBHIHALI Kanali KYpacTbipyra 60~
napei?

2. 3nexTpnengipy xaHe 3apsATapASIK 03apa apeKeTTecy aAiCTepi Typans!
Merrepren BiAIMIHAI KOAAAHY apKbiNs! 1EKTPOCKONTBI KYMHIC icTey
KATUAACSIH 3eDTTeyTe XaHe OHbl TYCIHAIpYTe ThipsIC. KanbipakTapasiey
Kenbey 6ypuilusi Gisre Heni Gepeni?

3. HAYKUMA apKbinbl 3NeKTPACHAIPY

Erep Tepic 3apAATantan TankWaHs! 3apAATANMAFaH MeTann
Aewere Turiace, TasKWaAaFkl Tepic 3apAATap 3apAATANMaraH
MeTan Chepagarkl IMEKTPOHAPAb Tebe GacTaiiasl. J1eKTPOH-
A3p KBUKBIM, COEPAHBIH ANBIC XAFbIHA WOFLIPAAHATBIHABIKTAH,
cdepaniH 6yn Geniri Tepic 3apaaTanaas xaHe THiciHwe che-
PakblK apTKbl Xafb! (6i3re Xakbik) OK 3apAATanagbl. Byn uH-
AYKUWA 3DKbUbI 1EKTPACHAIpY A€N aTanaas!.

(D 03 wonvinwen sapan any.

WauwTel n1acTvK TapaKien Tapa (Hemece XyHre yiikese) xaHe Keneci Tanceip-
wanaps opsinga. Waw KypraK Gony kepex.

) TAACTAK TapaKThi YCaK Kara3aapra XakbiHaaT. Cen He 6aiikagbin? duan-
AL TYpFAaH TYCIHATP.

3) CON TapaKThi cyAbin O3 arbiHbINa XaKbIHAAT

Cer e Baiikanbin? Ansinran Gininie cy/ieHin, GHavkanbik TYPFLAIH TYCIHATD.

Cypakrap men Tanceipmanap

1. KSUTBIpaTBIAFaH WbiHe! XOHE MAACTHKATHIK GeTTep Here Wa Tapragsi? Xaraaias Kanaaii oaicrepmen

Tyseryre Gonagsi?

2. YiaK WHHanaphi 3KATZX XOaYWIsiAapLIHEIN KayiNCI3air YUK KawAali KaceTrepre ue Gonye Kepek?
3. Tex OK 32pAATa/FaN TagKWaHbI NaiAaNaNbIN, €Ki GeNTapan cepansi Kapama-kapcs! 33pAATeH Kanai 3a-
PAATayra Gonaasi? ©3 GeTiKue CypeTiH cansin Kepcer.
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m KyHaenikTi emipaeri ctaTukansik 3apsn

Kynaenikti emip Toxipubecinen Genrini Gonrarbingali, To-
6ewwikTen CoipraHay Hemece xyH Kinemae Xypy kesinge 6i3
1ci3 31eKTp paspaAsI cesikenia. O7 6i3 6ip-Gipiviare Hemece
MeTann 3aTTapsa Tuin TyprarAa Aa Gaiikanasi. BYA MbICanAapAs!
3NEKTPOCTATAKAHbIH TepiC acepepiHe Xarksizyra 6onagsl. Xan-
bl OHbiH OH aCepAEpi A€ Ke3Aecedi. /lasep MPUHTEPIHIH XyMbiC
iCTey KaFUAACH — XaFbiMAbl XarbiHa MbICan 60na anads. byH-
‘Aaif Mbicangap ete ken. TaburaTTarbi Xare kyHaenikTi emipaeri
CTaTUKanbIK 3aPAATAPAbIH KEMBIP MbICATAAPBIH KAPACTIpaisik,

o i iyl iy sy
e

Hawsaran

XKaybIH-WaweIH Ke3iHAe HaW3afan naiaa 60nagbl. Hail-
3aaii — TabUFM yKeH 3NeKTp paspaabl. CTaTvKanbiK 3apaz Cy
MeH My3 KPUCTanAapbIHbIK TaMWbINAPL! 6ap aya afbiHAAPSI-
HbIH yiiKeticiHe 6alinaHbICTLl XuHaKTanae!. Heriainae TyHepren
6yNTTapALIK TOMeHi BoAiri Tepic 3apAATaNFaH, an XOFapFs!
6Geniri OH 3apAaTanFaH. VIHAYKUMA apKsinbl BYATTIH Tepic 3a-
PAATAPbI Xep BeTiHiH YCTIHTi XafbiH OH 3apAATANAB], COHABIKTAH
37€KTp Pa3spAAsI Xepre Halt3araii TypiHAE eHe anagbl. IneKTp
paspab! KesiHge ayaHsiH TeMnepaTypacs! aiTapAbIkTaii apTa
TycKenaiKTeH, 6yn Haiisaraitra THeCini Xapbik XapKbUibiH Ty-
AbIPas!. COMbIMEH KaTap ayaHsiK, kypT KeHetoi KyH KypKipeyi
TYPiHAE KyWTi CaTbIpAaraH AbIBBIC TYAbIPaAbI.

Haitzaran TapTKblw

Haifzarait (71eKTp paspagsi) BYAT New Xep apachivgarti ex
KBICKa KaLUBIKTBIKTSI TaHAGIAB! XaHE HEri3ikAe Xep Beinger en
Oraps HyKrenepre Tyceai. Halizarali TapTsiLLTap FAMapaTTapasi
Haifsaraii TyCyiHeH naiiaa GOaTLIH 3aKbIMAANYAAH KOpFaY YLk
KonaaHinaabl. Halisaraii TapTKblll — TYTAC STKI3riLL, OHbIK 6ip
WeTi FUMaPATTbIH YCTiHe KOMbUbIT, exiHLI WeTi Xepre Teper erin
Kemineai. Hait3araii TapTksiLy Hali3arali TyCKeH Ke34€ FMapaTka
3aKbIM KeATIpMeC YLLiH ByKin 3apAATSI Xepre CiHipril Gobin Ta-
6bunaabi. Ko KaBaTTb! FMapaTTap, eckepTKILLITep, TeeKoMMYHY-
KAUWANBIK BHTEHHANAP CUSIKTbI B3PIk BWik FuMapaTTap Halizarai
TAPTKBILLTAPMEH XABALIKTaNYbI KEPEK.

OpKaiicoimbisea Kowipaiu
mouiumecinde napaxmapdel
6acein weirapyra mypa kenedi
By xendam api binraiinsi.
Kowipeiw mauwuneci Ka-
nall wywtic icmediminin oiinan
~KoPpOi Ge? Ol XymbiCo! Kati-
daii Karudanapra ezisdenedi?

iRl TapTRRL

reuip

pe Gepicren3sm
xepre

Cinipriu | cepre 15
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aiiHanapAaH WarbibICHIN, SPTYPIl TaHFaXIAbIM, CHMMETPUANSI
6elinenepai TyAbIpaab.

Sarein o
KypacTeip:

aiinapasbi Keckinpepin seprre. KaneigockonThi

1. Eki aliHamen KCNEpUMEHT XYDrix: eKi aiiHanbi kanaali Aa 6ip Gyphiu
Xacan, 6ip-6ipike KApCs OPHAT, Ke3 KeNTeH 3aTTei TemenAeri cyperte
Kepcetinrenaei eTin aiiianap apaceia opHanacTsIp.
3aTThIK Kaa GeliHeciH Kepin TYpFaHBIKAL aTan Kepcer.

BeiiHenep Canbi Here BalNaHBICTH exeHiH aHbIKTa

Belienep Canbi aiHanap apackikaarsl GypHILLKa Kanail Tyengi exeit
canaTTa. BeiiHenep cawbi 3aTTbIK Kolibinfan OpHIMeN Kanaii Gaiina-
HbiCTL?

2. Kapanaisiv KaneRaockonTs! Kypacrsip. Kypacreipsineas Kaneigockonka
Kapa, cen OHga TakFaxaiibin Gelinenepal kepe anacsi,

TOATbGOCC capKbipamach! VICRaHAAZaFb €K KepemeT capkbipa-
ManapabIn 6ipi 607N CakaTabl. Cy aFICHKBIN AKUbLA, 3K KORTPACTTo!
6OnYLINaH X@HE CAPKHPAMNbIN LIYbI SCCPMEH KOKLIY, Kap3 6a3anbT
Taynapra Kyaybi SCEpINEH cy AFHICh GPEKLUE aCM KOPINEA. TYCTep KOHT-
paceibin cebebin Tycinalp

Pt isry sans ooy 5
TyCKeH BeTTe WarbinbIcKaH coynle

KaTappl, WarbLnbicy Gyphils TYCY

Bypeilubiza TeH,

EBKAUA XoHe O «BaCTaMAnap> aTThl reOMETpHA Herisaepine
apran xasrah ex Gactel enGerinin nanwpycrares Gefineci

KaphiKTsiH Wwarbiny 3aHsi TYpansi Gisgin Asyipinare
AeFin Il MSIHKELIASIKTa O CYPeH. EXenri fpeK FansiMst EKIUATIH ex-

6exrepige aiitsinan

CypakTap MeH Tanceipvanap
1. Heriikress 613 apbik Ko3iH KOPMeii-aK, aiHanambi3Aars! 3at- AN M Vd
a) ?) 6) B)

Tapas! Kepe anawbis? Tycikaip.
2. Tycy GypbilubiH 5°-Ka KemiTKeH Ke3ge warbinbicTipyu Ger-
KE TYCKeH Cayne MeH LiaFbnbiCkaH Caye apachivaarbi Gypbily
Kanai e3reperiit TYCiHgp.
3. AliHaHbIH WaFLITBICYb KeSiHAeri COynenepait Keneci KaAaMLIH TYpFLi3.
4%, Kywiny GuiKTii Kexxviek yCringe 40° Kypaiigei. Chi36a Xacan, Teper BepTMKaNs WYHKHIPALIK TYGIH KyH
Caye/lepiieH XpbiIKTaHAIPY YL aiiHaHs! KEKXWEKKe KaHaal GYPbiL Xacan OpHANaCTbIpy KEPEKTiriH
anuiTa.
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Kaiinay.

Tep6enmeni Kosransic
Kint

Komnac

Kowsexuns
Konpencaunn
Kpucranaany
Kpucran Top

Nunza

Kapbik coyneci
Marwur

Maruri nontoc
Marnurodcepa
Mukporonkbinaap
Mukpomerp
Mukpockon
Monexyna
Haitsaraii

TokTbin KyaTsi
MynsTumerp (asomerp)

Keisasipy
Keisaipy anementi
KepHey, 3nekrpai

Obuextus

KapKsiHas) Gyany aepici,Tex cylisiKTbi Geringe rana ewec, Tyrengei
e xypeai.

e 6ip YaKuiT apansifhiAa KailTanaHbIN TYPATLIH KO3FAbIC.
3MeKTP Ti3erik aXHIPaTLIN KOCyFa apHaNFaH Kypan.

6471 2wtk BaFHITLiH aHbIKTayFa MYMKiNAIK GepeTiv Kypan (MarHuTTenres
Tinuseci Tex conTycriKTi KepceTin Typaas).

il 3HeprYA arbi ApKSUTbI TaCHIManAHTHIH Xiny Gepinyali 6ip Typ
6y cyibikka aiinany yaepici
CYiAbIK KyligeH KarTe Kyiire ey yaepici.

KPWCTaN 33T MONEKYAGRAPHIHEIK, ATOMAAPHIHEIF XaHE UOHABPLIHBIN
Yuwenuemai opHanacysl

Menaip GiprexTi MaTepuanan xacansan, exi Tericrenres 6eri 6ap. M-
Canbi, A8HEC-ABHEC Hemece OFibiC-Xa3bik TeTiK. JKapuiKTh XUHaKTaias
Hewece wauipatags

XaDIK HEPTVACHIHbIH TACHINANIAHATEIN ChiTbi
sitif MaTHVT 6pici 6ap XHe 07 TYpaKTH GonaTui Aete

ep Geringeri MaTHUT OPICiHIH Kyl Coi3biKTapsi Xepre 90° 60RaTbIH WapT-
i HyKTe

Kepin warwu opici Kep aTMOChepaCHaH OTe ATHICKa Tapansi
Toctepari Kypaiiasi

warkn-

NEKTPMATHATTIK CayIeNeHyAiH 6ip TYpi, ACLMETD, CaHTAMETD XaHe M7~
TMMETP Y3bIHASIKTaF! PAAMOTOKEIHAZPAb! KAMTHAS! (TOTKEIH Y3biHAbIFb! 1
M-AeH — xaiiri 300 My 6acran 1w — 300 MTu-ke Aefik).

VAHIHALIKTE 47 /LUEYTE BpHANFaH KYPan.

KYPA/IChi3 Ke3re KepiHGeiiTit YCaK HbICaHAAPALIH YKENTITeH KecKiHit
anyra mymiaik Geperit Kypan

OChI 3TTBIK XAMUATBIK KACHETiH GOiibiHa CaKTaraM 3aTTbik eH KiukeHTalt
Gonueri

6Y/TTap apacsiAaFbl HeMece GYAT neH Xep apackiAarbi eTe yken
Kenemaeri 7eKTp 3apAab.

TOKTIH ICTereH XYMbICHIHBIH XYMCANFaH YaKHITKa KaTbIHaCH!

ToK Kyt KePHeYAi XOHe KeAepriri OnEITIH Kypan. KeiGip Mynsrime-
TPAIEp TeMepaTypa MeH KOHAECATOPAbIK ChliibIMAbLLIFbIH OLIeH a7ad.

[lewere xiny SHepruscsiH Gepy.
MenuikTi Keeprici X0fapsi KOPLITaaH XacanaH MeTan coiu.

nextp Ti36erikgeri Ke3-KenreH exi HyKTeHiK apaceiaare: GpAik 3apAATH
XEUTKbITYF XACANFaH KYMbICTSIH MOHIHE TeH Wama.

OnTKaRLIK Kypanasik 6eniri G0N TaBLINATSIH, GaKsunaHyLIbI AeHeHi
KECKiHi XaTFaH HEMECe HaKTbl €KeHiH KanbifTacTsipaTbik ONTKATbIK XYiie.
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warhip wennerxiusi
Ky SHepruscin

Koy Houny caxraroius

Yuin Kaduipra
Konaany
Sneprwsra

TR WhHbnEY
Kyn caynecin

AP MeH XYL Sneprus Tachimanaay
VUi MaKCUMANZSL eceSinin wyvieci
Konaany
a3 wesiveri
TaGurw cankgaty

Kipetepic Tepese
Kauipra-axkymynstop

Xeiny caxrarbius Kelnynuik caynenerymen
ipretac HelnbITy

Monekynanapavt
KbUNYOTKIITiWTIK ppanand)

MMKpOCKONTa KepyTe

Gonazet
1. Bapnix saTTap 6on- OHBeKUNS

WweKTepAeH Typanyl 6poyHabiK
2. BonwexTep y3aikcis Kosransic
‘KosFananbl

3. Bonwexrep e3apa

spexerTeceni






OEBPS/Images/147.jpg
HerikTen arau, TOnbipaK Hemece KapTONAS y1aran Kesae orap
KOUKsinRaY 60BN KopiNeA?

(TN 1854 e areinwsin Guauri foxon Tugans Xapbiksin
WIAreH cy afbiHel apKbiNs! ©TKInY] MYMKIH GOMATLIHLIH BaKbLAAN, XaDHIKTS!
TY3Y CHI3HIKTBI eMec XOnMen Ae STKisyre GonaTsibiH onendea. Ocsl ues
Heri3ike KenTaLusIK T XapsiK OTKISLITEp XacansaH.

Aya

Wikt

e ot JKapbIK eTKisriu AereHimis — Gacka Menip Matepuan-
il AaH XacanFaH KaBbIKMeH KanTaAFaH UMAVHAP MILLIHACC WoiH!
TanwbIK, Ko eceni TOMLIK WasbLAbICY ecebiHeH XapbikTbi ke3
Kenrew, TINTi ViAreH xonmeH GarbiTrayra 6onasl. Kapbik oT-
Ki3fiLLTep WhiHalibl YaKLIT TOPTIGIHAE SPEH XeTeTiH Xepnepaeri
YAepicteppi GakbinayFa MymKiHAiK Gepesi. COMFbl Xbinaaphi
Kasakcrakaa apTypii KalwbIKTeIKTapFa aknapar 6epy ywwik on-
TVKa-TANWBIKTHI GANAHBIC KeHiHEH KOAAaHbINA GacTagsl. ON-
TUKa-TANUILIKT! KaGenbAEP MeH OHbIH Kypamaac GentuexTepi
6i3aiH eniMizae Ae Whirapbinagbl.

Cy aFLIHBINAA KAPBIKTLIN ColHybI

Cy afbIHbIHAGFH! XAPHIKTSIN ColkybiH GaKsinayasl e 03 Geirue Xyprize
anaceik, M1ACTAKATLIK WBAMEKTIK OPTaFHFbl AeHreliiHen Tomen Tecik Xaca
LLISAMEKTI CyMeH TOATLIP Kate KapIK Tecik apKeLib! WFaTLIHAAT eTin, KON
LWaMHBI XaDHIFLIH BETeKe apkbinsl GaFbiTTa. KapsiK cayneci y arbikel
6oiibiver xyperin Gonas

EEEEESED Tonuik iwki warbinbicy KyGbUTbIC KapLIKTsIH TeK OMTUKATLIK
TLIFbI3ALIFLI YKeH OPTAAaH ThiFbI3ALIFL! Kilui OPTaFa TKeH Kesiae faHa
naiiga 6onagu.

CypakTap men Tancipmanap

1. Erep Xaphik ayanan Weikbira TyceTin Gonca, OWAa KawAail XaraaiAa TOnbIK K
WarbInbICY TYBIMAGHTEIMIN TYCIHATP.

2. Xapbik OTKisriTepAIN KaHAQi A2 6Ip CaNaA0, MHICATH, MEANLIMHAAS, TEXHNKZAA He-
Mece akniapar 6epy canacsinaa KoNAaHy Typansl NpeseHTaLins AbiAG.

3. Cenin ofibiNLLa, KYWAENIKTI OMIDAE Xapbik OTKI3rLITepA Kaiiga KONaHYFa GOnaTbiNbI
XalnbI MbICa7 KeTIp. 83 KYDBIIFbIHHEIN CYDETiH HEMeCe KYPBITbINAbIK Ci36acki can

4%, Cyperre TaBanbi TIKGYPHILITI TeHBYVAP YWBYPbiLL BOTATEIN Wb NPH3Ma KOp-
Cerinren. Ui YLt TORLIK LUK] WafbiTBICYABIN WeKTi Gypsib 42°-Ka Ter, Cyperre
KOPCeTiATeH XapbiK CayENePIHIK, OCbl NPW3Ma APKLTLI XYPY XONbIH Can.
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H Maruur epici

KyHHeH Wbk Fapbil KeHicTiriHe 3Heprua
Boninin  xatbip. Byn IHepruAHbIF 6ip Goiri
3apaaTanFan 6eaweKTep TypiHae Xepre yMTei-
nagbl. Kepae MarHwT epici TypiHaeri Kopra-
HbIC 63p, 01 OHbI KOPFaliAbl XaHE «CONTYCTIK
WyFbNaHbIH» Naliga 6OMybIHa bIKNan eTeai.
By Tapayaa 6i3 MarHeTU3MIe KaTICTbl 6ap-
bl MaCeneNepAl TOMbIFLIPaK KAPACTIPaMbI3.

Cen Kanaii otinaiceir, XepdiK mazuum epici
"HaguzayuAda Kanaii Kemexmecmi XaHe Kazip Ka-
7aii Kemexmecedi?

Cen ochi Tapayna:

Kepaji markur epicis cunarrayas;
MArHATTEAiK Heriari KacueTTepik cunarrayasi
MArHAT GpICiH Ky CoI3IKTapSI apksins!
ceiz6a Typinae Geiineneyai

MArHAT BpICiHiK KaCHeTTepiH TYCiHApYA;
3aTTLIH MATHATTIK KaCHeTTepiH

CunaTTaygs! YipeHeciK.

AR RS EY

CeH MbiHa CO3nep MeH co3
TIPKECTEPiH KOMAAHATbIN BONACHIH;:

V.. opici — 6i3ai .. KopFaiiTeIN
XEPATK KanKas

V GeppomarkeTuKTep — XapKsipan
KOPIHETiH ... e 3aTTap;

V/ MarkuTiep .. Xate . nonlocTepre ne;

V. Coi3nKTapbl 033pa KUBInICNalAbL

TloHapanbik 6aitnabic

Cen «Teorpaus» nainge  Kepain MarHut
picin KogaHy aAiCTepi 3eprTeAiH, an «DA3Ka»
NaHINAE 67 MaTHAT OPICiHIK Kanal Ka binTacaTs-
Wl XOHE OCbi GPIC AKLITbI KaWAA KYGBITICTaD
Gonareinbi Tycinecit,
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10. KBMBaneHTTI Ti36eK CHI36ACHH KYPACTHI XaHE erep PesnCTopAar!
KepHey a, 3, 6 xaHe B-CypeTTepiHiK XarAainapsinga R=1 Om 601ca,
TisBexTeri Xannsi keaeprini ecente. (3 6arda)

6-cyper B-cyper
112 ynaii)
11. Cypere merann eririu ywi BAC kepcerinren. Kait 6enikre O 32!
OpHIHAGNATSHSIH AHEIKTa.

) TypaKTsI TeMnEpaTypaAaFel PESCTOp Yilik. )
) ©TKISIill ChIMAAPIHBIH TEMIePaTyPaCs @3repreH Kbi3AbIpy Wawbi

yuin 0]

12 ynaii)
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Ta3 <> CyMbIKTBIK < KaTTbl AeHE

Bomenkeze cy Kyilbin, oHel mei¢eis KaKnasnew Xan, codan Keiiin
Gomesnkeni mysdamKeiuiKa can. Bipas yaximman Kedii cy wys Gorein
Kamadel xaHe naiida Goseak mys Gomeseni xapadsi.

My30eik GomenxeH Heze Xpaminel mypasi olnaH Xawe mycis-
Bipin kep. Bemenke xapsiamay yuis He icmeyze 60nadei? Cen cydeirg
Kandaii Kyiinepis Ginecis? Aman Gep.

3aTTbIH arperaTTbiK Kywi Myzabi4 66TenKeHi Xapybl

et «XAMUR> NaHIHEH 61p XUMUANBIK 3aTTbIK MONEKyAANAPS,
3aTThIR Kyl (ra3 TOPIA, Cylibik XOHE KATThi) KakAah 601Ca A3,
6ipAeii GonaTbibiH Binecin, An 3aTTbir Kyl Tek MoneKynanap-
AbIK 6ip-6ipiMeH 03apa SPEKETTECyi XaHe ONaPAbIH KO3Fanbi-
CbIMEeH aHbIKTaNnazbl.

2.3-kecme
Monexynanapasi | Monexynanapasin | Monexynanapasit | .. ereoi
opuanacyst opexerrecyi Kosranyet R
Tas Topisi Ky | Monexynanap. reancs Ein-epin Tiwinin
6ip-Gipinen ansic Kosranapy, kefiae | casmanaiide:
opHanackan 6ip-Gipiven 6epinren kenemai
coxTbirbicags. TonbIK TOMTBIpags!
Cyioi wyit Monexynanap Tene-renaix Tiwinin
Genrini 6ip. wyKTenepinir caxmavaiidel
KaWbIKTbIKT KaHbIHAA TeHceneal, | (bIAbIC NiiHiH
opHanackan, Kelige poknposKka | KabbiAaiaL),
MonexynarapasK, xacaiigb. Konemai
enuewmaepine caxmatide.
corec
Karrer kyit Monexynanap Kywi Tene-Tenaik Miwinin xome
Karaw Toprinnen nyKTenepiti Kenewi
opHanackan XaHbInga TeHcenedi, | caKmatider.
<03 opHbiN» Tacran
Kere anvaiig

2.3-KeCTeciH KaPACTBID, MONEKYAGAAPALIH KHETHKANIK
XaHe NOTEHUMANAL! SHEPTUACHI BIP KYiAeH exiHi KYre aybicy Kesiae
Kanaii e3reperisits cunaTra. Msicans, ras Tapizai Ky¥iHeH cyiiek kyire ety
Kesivge Kanaii e3repeai?

~ MoJiexyanap Ko3FanbICsisiy CUnaTsIa Kakgal akTop acep eteai?

— ArperaTTLiK KyAnepAiK, KaCHeTTepit CansiCTaip, ocs! Kacuetrepai MKT
TYPFLICHIHAH TYCIHAID. MBiCahi, KaTTbi AeHe Ke/lewiH CaKTalasi, iTkeHi
MOJeKynanap 3aTTa epKit KO3Fana anmaitas.
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(COIBFLILITBI KOMEriMeR Aynaibivy — XAHarsil AuHaHs
GOKYCTEIK KALIbIKTbIFbIH AHBIKT, GOKYCTHIK KAWBIKTLIKT HbIKTYABIK OCbI
apicin TyciHaip.

Erep 30T 7UH3aHSH GOKYCTHIK Xa3bIKTHIFbINAS OpHANAcKaH 601ca,
OHbIR, KeCKii Karigalt 60n2A61? Cana OTeIpkin, TYCIHAIP.

(SN ca spinvepai oxyra apHansa ansauiks: aynansp cyasin
Kemeriven KacanraH, LIWIMHAD NILIHACE WhiHs! BASIC CYMEH TOATHIpbIATSIH
XHE bIBICTSI 3aTKA XaKSHAATKAHAS, OHBIK YIKEATIATEH KecKiniK Kepyre
6onarsii. Cyaan Kacanran yAKeHTKITI napaK GeTiven Ko3FanTa OTHIpHIN,
YCaK apinTepier Xa3binran MaTIHAl OKyra BonaTsIH. Kasipri Kese cew wi
HbIAaH XCAFaH KThiHS CYMEH TONTSIPBIN, OCSIHAAT LUAIHADAK AMH3aHS!
©3iK g Xacaii anacsit,

(G 32 nvmaanae Geiinecinin Typi AMHaaHBIN XUHarIL He-
Mece WAWLIATKLIL 60NYLINA XaHE 3aTTak AMH3aFa ACHIII KALLBIKTHIKKA
Tayeni onaps.

Cypakrap men Tanceipmanap

&

KWHaFIL AH3aHbIH OKYCTBIK KAULLIKTLIFLI 2 Ci-re Tk, Erep Hapce:

a) 7MH3AHLIH GOKYCH! MeH exi ecenenren GOKyChl apaceiHad;

9) exi ecenetiren GokyChHAa;

6) exi ecenenren GoKyChiHaH anbiCTay OpHANACKaH 60/ICa, MAAIMMETPIK Kafa34a O3 TaHAaFaH MaCwTas
60iitiHLa OCH NMH33ARFHI 3TN BeliHeciH can

AfbikFaH KeckiHAGPAl CANATTa. CHNATTARFaH KECKIHASD KONAHBINATIN OMTUKANLIK KYPATAGPFa MEICaNAZD
xentip.

DOKYCTHIK KALIBIKTLIfbI 1,5 €M GO/ATLIN WAILIPATKLIL AMH3AA8H APTYPAI KAWLIKTHIKTAPAA OPHANACKAH
3aTTBI YU KecKibiH Can. CypETTepAiH KOMEriMeH WalIbIpaTKsIll AMH3aNAPAA KECKiHHIH KaHaaM TYPAEpiH
anyra BOMATLIHbIN aHLIKTa. KECKIHHIK @/LIEMI XaHE OHbIH IMH3A%a KATHICTH! ODHANACYS! 3aTTZH AMH3aFa
ATk KAWLIKTHIKKA Kanall Tayenai 601aak?

OKWHFHILL MMH33HBIH GOKYCTHIK KALUIKTHIFS 1 CM-re Tek, Erep HyKTe Gac onTuKansiK ocsTik Goiibikga Gonca:
a) 7MH3aHLIH GOKYC! MeH exi ecenenren GOKyYChl apaceHAd;

3) AMH3aHBIH GOKYCHI MeH ONTUKANLIK LISHTDI aPACHIHAA XATKAH BONCA, XUHAFbIIL IUH3AAAF! HYKTEHIK
Keckitin can
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OTKisriwTepaiH napannens KOCbulybl

Mapannens Kocwiny kesiae GipiHLLi ToK Kesikik O noskoci
KLU TOK KO3iHIF, OH MOMIOCiHE XBHE BIpiHLLI TOK KE3iHIK Tepic
NOAIOC eKiHWi TOK KO3iHIK Tepic noAiociHe Kocsinags! (1-cyper).

-

-+
|
1-cyper

R, aHe R, PEICTOpnapbi 1- XaHe 2-HyKTenepre Kockirar.
Byn HyKTenep Tyiiingep Aen aranage!. TisBeKTeH oTin XaTkaH Tox
KYBbIPAAFI Cy aFbiHbIHa YKCAC |, X@He |, TapMaKTaps! B0MisiHIa
TapMaKTayAa. 3apAATHI CAKTaNly 3aHbiHa COMKEC Keiibip 3a-
PRATAP I, TapMaFbiiaH eTce, an 3APAATAPALIH KanraH Geniri I,
TapMaFblHaH Te, COHA G=q, +q,. AHbIKTaMara CyiieHceK, ToK
KWL MiHaran Ter;

W9
e U]

Ocbinaiiwa, 6apnsik GenikTeri ToKk Kywi xekeneren Genik-
TepAeri TOK KyWTepiHiK KOCbIHABICEIHA TeH,

BipiHuui aHe exiHwi pesuctopnap apkbinbl 1 Kn 3apsateiy
OPbIH aYbICTLIPYbi KE3iHAE OPBIHAANATEIH XYMbICTbl CANLICTBIP-
caK, conpa exeyiHae Ae 6ip XyMbiC OpbIHAanaAbI exer, ce6ebi
071 TPaeKTOPMAHBIK GopMackiHa Tayena evec. lemex, eTkis-
riluTepAiH napaniens Kochinysi kesitae Gapabik Geniktepae
aHe ap6ip TapmakTa kepHeysep Gipaeit Gonapp!

U, =U,=..=U =U=const (@)

Tonsik Hemece 6anama kegepriHi (1) GopMynaga weirapyra
6Gonagbt

1=+,

Pe3MCTOpNapASIK Napannens KoCkiysiH 3epTTey.

1. 3-cyperre Kepcerinrew TisBexTi Kypacrsip

2. Bipituui XaHe exiHLLi pesNCTOpAaFHl KepHeya ene.

3. ANbiHFaH /uley HATUXENEPIH CanbiCTHIp.

4. R, xaHe R, pe3ncropnapsina aMnepmeTpai TisGeKTeii Kocuin, oHgarhl
TOK Kywi ene.

5. TisGexTiy TapMaKTanmaran Genirisgeri To kywik ene

e Gipdeil wian 220 B kep-
HeyiHe Koceinsan (2-cypem).
Yurinul wiam Kyiin xemce de,
Heze Ka/#aH wamdap xanein
myp? Ezep maroi exi wiam kyiiin
~Kemce, He Gonadei?

2-cyper

3-cyper
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Bakbinay cypakTapbl

1-6onim. KbicKa XayanTsi Tanan eTetin Tancsipmanap

i) 37EKTPOHbIH OFAATHIN anfar OTTEr| ATOMbIHbIK 33pAAL! KaHAAH?
Yiikesiic apKsinbi neKTpAEY BapbichiAa BipAei TaHBANH! SNEKTp 3apAALIH anyra 607a Ma?
Kes Kefren AeHe e 3neXTPOHAGPALIK YIKeH Cakbl 6ap. Here Gapni AeHe GeiiTapan 6onaTsHsIH TYCHAID.
[leweni yiikemeii-ax Kanaii snexTpneyre Gonagsi?
SMEKTPOMATHATIIK TONKSIH XbAaMASIFH! TepBenic xuiirive kanai Tayenai Gonaasl? Tepbenic xwiniri
Kargaii napameTpepre acep eteai?
Erep 6ipeyin xeprectipce, exi 3apaaTansah AeHeni e3apa acepnecy kywi Kanaii esrepea?
CoIpTKbI 371€KTp OpiciHiK acepiien Kanaii KopFaHysa 60/aas? ©3 Xayabeiiabl FanamTOp apksinsi TeKcep.
Kawzali Xaraalia 3nexTp 3apagsi epiCTiH 6ip HYKTECIHeH eKiHIICiHE OpbIH aybICTHIpFaHAA IHepriis
XYMCANMaiHAbI?
AuwbiK fapsiLuTa KOMNac Tinuweci Kanai Kosranagsi?
. Yuitapi 6ip aTTac nokocri MarkwT anysa 6onagsl Ma?
. Tewmneparypa 3aTThik, MATHUTTIK KacveTTepite Kanaii acep eTeai?
12. Kapai QU3MKazbIK YAPICTEp SMEKTPOMATHUTTIK TONKsIH Ke3i 60na anagsi?
13. TOAKLIHHBIR KaHAa/i TYp/iepi «COKKbi» acepiKe ve 60na anaasi? Mbicaraap kenip.
14. B3 KO3IM3 KZ3IPriAei KEpIHETiH XapLIKTLI eMEC, WHPPaKLi3si CayeH KepeTin 607ca, oHAa Kopuiarar
‘OpTaHsi Kanail KepeTiHiMi3Ai cunarTa.
15. CeHin, OFibIHWA, He CeBenTi aypyXaHanapaars peHTrew kabuHeri 6acka ewaik wapanap kaGuHerTepine
KaparaHAa a3 yakei Xymsic icreia?
16. Ky aKnapaTTel KeTkisy YLUiH Kail CATHaNAS! TaHAAP eATH: BHANOMTHIK N1a e CaasIK na
17. Kalh cATHan ken KaiiTanaranga canaceih xorannaiias?
18, Fanamwapaartl GailnaHsIC MaceNeciH ex a3 ACTe/e KaHIa TEOCTALMOHAPSIK CepiK Wellie anags! Aen
ofinalicei? ©3 xayabbiksi Cl36a TYpiHAe KepceT.
19. Snewaeri anFaLIKyi CepiK KalliaH XaHe KaiAa YLUbIpbUIFaHsiH aTa. Xep Maks! KeHiCTiriHe Hele KasakCTaHabIK
cepik ywsin xyp?

mawN o

2-60mim, TonbIK KayanTsi Tanan eTeTiH TanchipManap

1. Cyperreri Gepinrenzepai KonaaHsin, Keneci cypakrapsa Xayan bep: Q=9wkn
2) Q 3apARLIHLIK AFHANACHIHAA KAHAAH ODIC TYBIHAATTLIEIH BHHIKTa. 2 5
BN SPICTI Ky Chi3bIFbIHbIH KeMeriMeH Gelinene. 0] o Tar
) AxaHe B HyKTenepinaeri 3nexTp epiciui KepHeyin ecente. Kai Hyk-
Tepe ken? @ g=dukn 4= 3k
6) Ocsi picriN A xate B HyKTenepinaeri norenunanaapsin ecente.  (2)
5) A xaHe B HyKTenepigeri noTeHuManAap aisipMacei anbikta. (1) oo
) q, MeH q, apacsikassi KynoH kywin ecente, @
) Erep q, MeH g, apaKawsiKTsifi 2 ece apTca, Kynon kywi Kanaii 63-
repeai? m

) g, MeH q, apacIHAAFL! 1EXTp BpICiH rpaduKanbiK Typae Gedrene. (1)

€) Erep exivui 3apAATIH TAHGACHIH 3EPTCEK, q, MeH g, apachiHAaFs!
Kynow kywi Kanaii ezrepea? (0]

) Erep exiHui 3apAATHIH TaHGACHIH 37EPTCEX, q, MeH ], apacsiaarel
3nexTp epici Kanaik e3repeai? Kyu ChI36iKTapsIHsIK KeMeriven chi36a
Typitige Geinene. 0]

12 ynaii]
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X3 orxisriwrepain apanac xocbinybt [©]

Peaucropa kongarin,ondarurepy spanc kocoyrs [T

MYMKit GORATLIH GapASiK HYCKaTapsik KepCeT. PBIp TKISFILITEPAIA KO- | Koceunyel Kaiida MaHe He yulin

Colnys! yLLiH Ganamansi coi3BaHs! KypacTsIp. KondaeinameiHeiH Goaxan
Kop.

©rkiariuTepain apanac Kocsinysl Aen 6ip yaksiTra 0napabiH,
Ti36eKTeli XaHe Napantens KOCkiybiH aiTans.

Ecen whivapy Mbicanbi A 3 ) 3

1. CypeTre KepcerinreH 4 pesucTopabIN Kocbiny Keaeprinepi R,=5 Ow,
R,=100m,R,

Ow, R;=4 Ow, an Tis6ekreri Kepheyi 24 B-xe Tew. Muiva-
rapab eceme: A | 3
a) Tis6eKTeih KOCoIFaH 2 PesMCTOpAbIH Gananans kegeprici

3) napannents KocsinFan 2 PesMCTOpAbIK Ganamansi Keaepricit; I N )

6) TiaGeKTeri Xanns! KeaepriHi.
H— —H
B
L
al

2) R, wex R, pesuctopnapyi TisbexTeit KoCbIFaH. Onapas! MbiHasaH Tex 6onaTsik Ganamans:
KeepriNeH aybiCTLipamsis:
R, ,=R,+R,=5 Om+10 Om=15 Om
) R, ek R, pesvicropnapsi napannens Kocxuisak. Onapas! MbIHasaH Tek Gonarsin Ganawansi
KeepriMeH aybiCTbipamsis:

1,

R, R

21 3
T T o

6) R, MeH R, pe3uctopaapsi napannens KoCsi¢aw, OHAa TI3GEKTiH Xanns! KeAeprici MblHaran

41519
G 60 O

Ow Tew, an ToK Kywi
3 A GonaTbiH 4 PEINCTOPAGH KYPaAFaH S1eKTp Tiseri Gepinren, Ecerre:
a) Tis6exreri Ganamansl Keaeprit;
9) ris6exreri KepHeyi

6) 3p pe3ncropAars! TOK Kywit; O &

8) 3p pesncropaar Kepneya i " }
B
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TPOHAbI (ONTHKabIK eMec) MUKpOC-
KonTap Aewemin MwnMoN ecere
Aeliin ynxeiiinren Geiinecin kepy-
re mywKinaik Gepei. dexTporaLi
LIOKTHIK KoMeriMeH Gonex aTomaap-
bl Aa cypeTxe Tycipyre Gonag.

SneKTpONAB! MUKpOCKON
MyKpOCKOIeH KepiHeTiH AyHue

Tenecxon new wwkpockon

~6ipit anmacreipa ana wa? Erep
MUKPOCKONTEI «TeHKepy> apKsin!
anbiHfan Teneckonka KapaiTein
BoncaK, Aewenin Geiineci Kangai
6onapsi?

pedpaiTopnap xaHe aiiHansik Teneckon — pednektopnap
Gonarbibi Gineci,

Kepy AYP6ifepi A€ MAKPOCKON CUAKTbI OBEKTHE XaHe Oky-
APAAH TYPaasl. PePaKTOPAa OBLEKTUBTIH KbISMETiH XuHarbill
NWMH3a aTKapaabl. ETep HAPCE BTe albic, XMHAFbIL MH3aHbIH,
exi POKyCbiHaH api OPHanaCkaH 60NICa, OHBIH KECKiH Kiluipei-
TinreH GonaTbIHBIH GineciH, OHbIH €CeciHe O/ AMH3aFa XaKsiH
opHanacagsl. By Gelineni 6acka ank3a — OKy/AP apKbiI
VIKeHTIAreH TYpAE KapacTbipyra 60aabl. OKYARp XMHarbIL
NMH3a A3, WAWLIPATKbIW AUH3a A3 6012 anafsl. COHABIKTAN
Kepy AYPinepiHiK exi TypiH alibipyra 601aAbI: OKYAAPEI Xit-
HafbILL 1MH3a 60/ Ta6binaThin Kennep Ayp6ici xaHe okyapsi
WaWbIPATKbIL AUH3a 607N TabbinaTbi Fanuneit Aypoici

ofextue oxynsp

2-cyper. Tanuneii Teneckonbinarbi caynenepain xonsi. AB peHeci
7€ a7biC OPHANACKIHABIKTH, TENECKO OGBEKTUBIHE TYCETIH Kapsik
caynenepi ic xy3inae napannens Gonagsi. Erep okynsp Gonmaca, A,B,
KecKiHi OGbKTUBTIH GOKYCTLIK Xa3bIKTbIFLIHAA OpHANACKaH GOnap
eai. Anaiiaa ic Xy3iHae oHAa KeckiH XoK. Xapsik caynenepi GoKyCToik
Xa3bIKTLIFL] O6LeKTUBTIN GOKYCTBIK XazbikThirbimen Gerrecerinaei
60nbin OpHanackat okynApFa GipAeH Tyceai. [annneit TeneckonbiHAa
AB Hapceniin A,B, Geieci Typa, AFHM ayAapbIMAFaH GOnbin KepiHea

EREEETI Kowsixra opranackan wapcein Kennep aypSicingeri Geiineni

Can. OKyAAPABIH POKYCTLIK Xa3bIKTbIFb ic XY3iHAE OBLEKTUBTIH GOKYCTBIK

XasbIKTbIFLIMeN GeTrece. CypeTreri Xapik CayneNepiHit XOnbik Kopcer,

ansinran Keckingi cunatra

Msia CYPaKTapAs TanAaHAap:

1. [leHeHin Ke3re KOpIHETiH ONWEMACPIH YAFaITY Wamackih Kanaii o3rep-
Tyre Gonagei?

2. Beite aHbiK XaHe fKbiNbIPIK GOMYb YWiH e icTey Kepex?

CypakTap men Tancsipmanap

1. MUKPOCKON fleH TeneckonTbiH YKCACTbIFbI MeH alibipMabinbIfbik cANaTTa
2. TauIpHInTsIK Tipek ce3gepin naiiganansin
) MUKPOCKOTTHI GU3NKATBIK XaHE GMONOTMATLIK 3epTTeyIepAe, MeANLIMHAAa;
3) Te/IECKOMTLIN ACTPOHOMMAIK BaKbLnaYNaPAA KONAAHSITYbI TYPATb! XaGAP/AMA, MIPE3EHTALMA AQTHbINAG
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MeHWiKTi Xbiny ChINbIMABINLIFLL

TemnepaTyparl apTTbIPy YLUiH KaXTTi Kby SHEprusch!

. e : Wai iwy yuin andemen
CYIBIKTBIKTbIN KaHAVE TYDIH Kbi3AbPaTLIHBIMbI3Fa Ga/NAHBICTEI

cydor woiinexme Kaiinamy

aHbIKTanaAbL e

Waiinexmen cyra swepaus-
(BEEEEEED Maccacs 1 r sarriin remnepatypacsi 1 °C-re earepry ywin  Hol Gepy ydepicit cunamma.
KEXET Xl MBLEPIH CANATTaiiTe QU3AKGNIK WaNars! 32T Mewwixri  Ce#t Kanati oiinaiceir, Mon-
Kblny CLIAbIMABLABIFSI €N STalASL wepnepi Gipaeii cy e cymmisy

Katiceicor mesipex Kaiinaiidei?

MeHwwikTi Xbiny CoilibiMAbIbIFI C 3pMiNeH Benrinenei xaHe
Lx/krx OC-men enuenea:
__Q
(T T)
MYHAAFbI: € — 3TTblH MEHWIKTI XbiNy ChiiibIMABbIFLI
Q— AeHeMeH a/bikran Hevece GepiAreH Xbuny SHEPTUACH;
M — 3arTbik Maccacs;
T, — 3aTTein, 6acTanke! Temnepatypacsi;
T, — 3aTTiH COHFbI TeMNepaTypachL

KaiiHan xaTkaH waiiek

SPTYPAI 3aTTaPAG MEHWIKT] XKbINY CoIABIMABIBIFLIHBIH,
MaHi apTYPAI 60/1abi. BY 3aTTapAbIH KACHETTEpiH CunaTTaiiThi
KenTeren (akTop/apra 6aiinaHbICTb.

Bipaeii Kenemingeri cy MeH cyilbik MaiAbI Kbi3y Xbin-
Aamgirun sepTTey.
Oinan xarie MLINa CYpaKTapra Xayan 6ep: i
1. Kawgai cyiKTBIK KOGIpeK Kuzau?
2. CyALKTIKTLIN Kbi3y TeNTepaTypachia He acep eTyi MyKin? )
3. Xeiny SHEPIUACU XUUILTIATLIN CYABKTLIKTLIN K3CHETTEPiME Kanaii

Toyenai GonaTLHLIN TYXIPLNZE

2.1-kecme
BRI servsps e oy comans cecrci opac- [ FoRGR AR ST
TeIp. ToMeHeri cypakTapra xayan 6ep, Kbty CulibIMABALIFS), JK/KE °C
" . Cy 4200
1. Kait 3aTTbI MeHWIKTI XbiNy ChIibIMABIIbIFBIHBIK MaHi @1 KOFapb XaHe
e romen? Kipria a0
2. Cy MeH My3abIH MeHWIKTI Xbiny CoIibIMABIIIKTapEIH CansicTeip. Mac- | Mys 2100

Canapei Sipae Gonca, kaii 3a1 Tesipex Ku3aabi?

Cyibik Maii 1700
3. Temipai GANKLITCa, OHBIH MEHWIKTI Xbiny CHIABMABLIFY B3repe Me? [ ros.

Ocei worioxere e acep ereai? Meic 400
4. 200  MBIPSIL YWiH BIPACH YaKbIT APANBIFbIHAAFI 3HEPTUAHBI XYTY He- | CoiHan 140
Mece Waruinabpy MaNACP! GipAek Gona Ma? Byt Xaranaa KanAIA [ Kyuic =
YRepicTep OpbIH anags!?
5.1 KT XaHe 2 KT MbICTBIN MEHIKTI Xoiny Corfoiuasinbirbinein uanaepi [ 1M 450

p1ypAi Gona wa? Here? Meipois 400

Antowunni__| 920
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Cank aknaparrapast
Tacomangay et

Mopae sninmeci

Tonmapra Gipiriraep.

z Mopse aninnecin naiiganasa
OTLIpHIN, e Kapanaiibim Co3-
AepAi THIKBAAATEIN Hewmece
LIGMHbIH KEMErieH KOATaHAZD.

3. EKiHui ToNTaH XacsIpeinFan co3-
‘Aepai Tabyaei cyparap.

[ ———

Canppix curHan

CaHblk CUTHan CLIpTKel 3cepAep MeH KegeprinepaeH
KOpFaAFaH. AHanOrThIK CUrHa/ CaHALIK KOANEH KOATANaAs, AFHI
6erini 6ip XNk NeH KATTbLALIKTaFb! AbIGLICKA PAAYONMIYALC-
TepaiH KOAbIH MeHwWiKTelal. VIMnyabCTiy 6ap 601ybi Gipre Tex,
an curHan xok 6oca, HeAre Tek, COHAbIKTaH ByHAal GaitnaHsIc
«caHpeIk» fen atanagsl.

Campbik xabap TapaTyasiH 6ip apTLIKIUBIFLL erep curHan
6epiny bapbicbiHAa KaHAak Aa 6ip keaeprinep ywbipacca Aa,
curHan 6apibip 6ip peTiHae KaBbiAaHaAb!. AN CUTHANABIK 60nMa-
Yol HeMece OHbIH OPHbIHA SCI3 WyAbIH 60AYb! HeAAl KopceTeai.

EH 6aCTbICh, CaHbIK CUrHan 66TeH 31aMAAPAAH KOPFaNFaH,
CUrHanabl TaHy YUiH OHbIM MHIH aUaTLIH KOATHI 6iny KaXer.
CaHfbIK CUrHANABIH OCbI APTHIKWbIBIFLI YLl 6aiiNaHBICTA KO-
AaHbINAgb

AHanOTTHIK CUTHANABIH aPTHIKWHULIKTapPbL
MeH KemwinixTepi

AGaM TabyFaTTasl PTYPAI AbIGHICTAPABI BHANOMTHIK CUTHAA-
MeH ectin KaBbinaaiiasi.

AHaNOrTbIK, CUTHANALIH KEMWIAIMiHE CUTHANAbI TapaTy Mew
CaKTay MYMKIHAIKTEPiH XaTKbi3yFa 6ONaAbI. AHANOTTbIK MYHAaIE
CUTHANAYI TAPATYLLbLAAP MATHATTIK TaCNanap MeH KyTabakTap
60711 Ta6binAAbL. [leMeX, AbIGHIC CANaChI OChI MATHUTTIK Tacna
MeH Ky¥iTabaKTbiH KacueTTepike 6ailnaHbiCTbl 601aas! ACTeH
Ce3. YaKsiT 6Te KeNle MarHUTTIk Tacna MarHmIcisaeHeai, 6y
ABIBHIC CaNACHIHBIK TEMEHAEYIHE abil KeNeai.

CaHAbIK CUTHaNABbIH AP THIKWHULIKTAPbL
MeH KeMwinikTepi
CampabIK CUrHaAbIH H XaKCh XaFbi — ByN AbI6bICTL! TapaTy

MeH KewipyAeri aiikbIHAbIK 6OnbIN TaGbinaAbl. TyHYCKa Mek
KowipMeH aiibipy eTe KitbiH.

N (3 wenren cangeik chrvan Bactanks: ananoreik caHansa
XaKeiHgay 601biN Ta6biags

Cypakrap men Tanceipmanap

1. CHHan XWi TYPFBICHIHaN CaHALIK XOHE BHATOTBIK CHFHATAAPANIK HETi3F aliblpMALIBKTapbIH aTa
2. Byn curHangapAbIA KayinCisairi Xowinae He airyra 607anbi?
3. MblHanapasin KaliChice! QHANOITBIK CATHARAS, a1 KaVCHICh! CaHABIK CHTHATAS! TACHIMATABAN KYiTTaBaK,

ayavoracna, CD-Audi
Mp3, Ogg Koca anranaa?

DVD-Audio, SA-CD (DSD) xate WAVE, DSD ¢opuatrapsiaars ayavo (APE, Flac,
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Tox xywi I — Amnepmen (A)) (Keprey U — Bonwtnew

enweHin, eTKi3riwTeri anexTp (B) enwenin, anexTp
TOTHM  CMnATTAWTBM  Meriari| |opiciM  cunaTTauThiM
CKANAPTbIK WaMa MbiHa GOPMY- | | TYBIHABL  CKANSPIK
nameH ecentenieat wama MbHa popmyna-
1-q men eceneninent

-4 "
MYHAAFbL § — SNEKTP 3apsiAbL; v=3
t— yaxurr. MyHRAFSL A — TOKTBIM

HYMBICHL
Taitaa 6ony wapTrapst

44

eTKiariurre epkin 3apsa
TachimManaaywsinap
6onrarna

‘TisGex Goniri yusin
Om 3anst

1

/A /A
1
v R
u/B R/Om

MeKTP TOrBHbIH,
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B vuny sHepruschbiHbIM cakTany 3ampl

Adawm arsacer mipuiinix opexemi Kesinde kon Monuiepde SHep-
2us oHdipedi. Kywise ondipinemin sHepaus menuiepi kem dezende 22
Aump cyde Katinamysa xemninixmi. Cet ondipeen sepeus Kaiida
Kemedi? Ezep Gusuaneix Gencewdiikmi apmmelpea, Jnepaussir
Gocameunean kenewi e32epedi me?

CeH 7-CbIHbINTa KUHETUKAbIK SHEPTUAHbIK NOTEHUMANABIK
IHEPrUAFa XaHe KepiCiHILE aliHaly 3aHAAPbIH 3epTTe

Erep /ACHE XYMbIC XaCACa, OHbIH iLUKI SHEPTUACH 63repeTiHiH
6inecir. Erep YCTaHbir Tewip CoraTbik TOCiH Ba/ramien Te3 Cokca,
6anfa 4a, TOC Te Kpi3aasl. BIpaK KepiciHwe Ae 6onybi MyMKiH
CeH ACHEHIH iLUKi 3HEPIUACHIH B31epTiM, MeXaHUKabIK XYMbIC
Xacaii anachik. BYn KaFaa xbiny KO3FAATKbILTAPHIHbIH Xy-
MBICbIHA3, Xbiy ECEBIHEH MEXaHVKANbIK KYMbICTapA! anyFa
apHa/FaH KyPINFLINAPAA KOMAGHbINAAS

SepruambIA ainanysin sepTrey

OiinaH XaHe MbiHa CYPaKTapsa Xayan Gep:

1. TyTiK Kpi37aH Ke3je ThifbikFa He 601bI7

2. Oce ToxipBeae sHepruaHsI aifkany yaepici kanaii orTi?

3. WiTencensin KeTyitew Keiiit TTIK iWHACT ayaHbik iLuKi HeprUACS!
Kanali e3repa?

(i

P——

Kyian Xarka Tacteik, cyperin ka-
PaCTHIpSIN, NOTeHUMANIEIK SHEprs-
HbIK KMHETUKAbIK 3HEprAFa Kanait
aiiHanaTsiHbik ecke TyCip. Mexai-
KarbiK SHEPIUHBI CaKTay 3aHsiH Ty~
Xbipsiaa. [leHeHi Tibik xyiiecine
abikrama 6ep.
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Kaksinan
KeprilTik Kes. @oroannapar
Tz rypi
Kecxinir, cunaret
EHren XapIKTbIH Menwepi kanait
perreneai?
Keckikmin, GoKyCTanys! Kanaii xy3ere
I acsipbinagsi?
L/ Keli6ip aAamaap/bi Ke34epi 3aTTbik Beiieci ke3ain Top
KaBbifbiHa EMEC, OHbIK aNAbIHa TYCIpeAl. OChIHBI HaTIKECiHAS
il 6eiike «BybiHFbIp» 607N Whiraasl. MyAaii aaMaap ansic-

Kezingipixrep

naiina 6oAMacTaH GypLiH KepyAi
XaKcapraTein Kypanaap periae
XGUTHIPATHIFaH KPACTATAaD Hette-
Ce WwhikbI Keceri najiganansInaTLIH,
Ex{ Kere KesingipikTep exenri Mei-
CBlp MepraybiHbl TyTaHXaMOHHLI
Ma3zapLiHan TaBbinan. Uaympya Ta-
CulHbIH €Ki XyKa KaBaTbi Ke3inaipiK-
TiK inaipiri Topi3al Xe3 nactua
apKeiTbl KoCbIAFaK. KpT apansiga
Kepy Kemwinikrepin Ty3ety yuwin
naiiaananyra GonaTuiH Tay Xpyctani-
HeH Xacanran MMK3anap Ta6bFaH

Tafbl 3aTTAPABI AViKbIH KOPE aAMaliALI, BIPAK 3aTTapAb! KaKbiH-
HaH xaKcbl kepeai. KOpyAiR OCbiHAAl KeMUWIAir KaKbiH-
HaH KepriluTiK Aen atanagel. KakbiHHaH Kepriw asamaapra
WAWBIPATKLIW MMH3aCk! 6ap Ke3LAAIPIK KaxeT. OChiHAal AuH-
33 apKsLnbl BTKEH Ke3ae Ke36ypLIaK Xapbik CayrenepiH Typa
Ke3/iH Top KabbifblHa GOKyCTaigbl.

Ke#t a/iaMaap anbiCTasbl 3aTTapAb! XaKcbl KOpe, an XaKbiH-
AaFbINapAbl Hawap Kepeai. Onapabi Ke3i 3aTTbiK BeiiHeciH
TOP KaBbiFbIHbIH ChIPTbIHA TyCipei. Kopyaik Myaaii kemuwiniri
anbICTaH KepriWwTiK Aen atanansl. MyHaaii aaaMAapFa xapbik
Caynenepit KO3 Top KabbIfbIHa TYCIPETIH XUHaFbILL AMH3AC!
6ap Ke3inaipik kepek.

Kesaik onmukansix xyieciin MoAeAiH Kepcerin Typrak cyperrin
KaMeriveH Kopyai TY3eTy YAEPiCiH 3eprren Kep.

(EEEEED Anamaa Gip yaxeirra xaKsiumaH Kepriutix Xate ansicraH kepriutik
60y MyMKin Ge? Ochi xarAaliAa KOPYA TY3ETy YWlin Ke3inAipiKTiH AMH3ack!
Kargaii G0nysi kepek?

GRS Kaxsiman xepriustikTi Tysery yuwi wawbipatkeiw AuHzas,
a7 anbiCTan KOPTILLITIKTI TY3ETy YLUiH XMHaFbILL AMH3abl KO3ATpIK KaXeT.

CypakTap men Tanceipmanap

1. Erep 33T XAHaFbIL AMH3aHLI GOKYCTBIK XasbiKTbIFbIHAA TYPCa, OHbIK IKPaHAA Geiineci Gonmarias. Oc!
XaFAal VUM XAHAFbIL TMH3ZAFb KAPIK 3y NEPiHiH XObiH Cbi3. Erep nvH3a apKbibl OHBIH GOKYCTH
a3WIKTBIFLIHAA TYPFaH 3aTka KaPAVITHIH GOCaK, HEAKTeH OHbiM GeiiHeciH KepeTiHiMi3al TYCIHATP.

2. Ke3inaipikTit Keveriven 60nMeHiH KIGbIprachinAa TepeseHiH Geiiteci anbitraH. By Xepae Kauaal Kosin-
AP MAVAGAHBINFAHEIH TYCIHATP: XaKbIHHAH KOPTIWTIKTi TY3eiiTin Ge, 7A€ anbiCTaH KepriwTiKTi Ty3ediTin
6e?

3%, ANBICTaH KOPrIUITIKTI TY3€TY YLUiH XVHAFbiL AMH3 KORAGHbAGAL. XKaPbIK 7133 APKbiMbl X3He 6acka k-
32— Ke36YpUIaK APKbiNb! XYPEAi. BaFATPIAHIN CYPETTe KOPCeTiATeHAE/i eTif OpHaNacKaH exi XvHarbi
nH32are) GeiineciH can. Erep Gipiwi AH3aHsI Anbin TaCTaca, eKiHL AMH3A3H WhIKKaH GaFaapwa Geiikeci

Kail xepae Gonagi?
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Kapama-Kapce! 3apaaTap.
TapTinans!
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Trac 3apsaTap TeGineai

avanexipaix erkiariu
Matepuan wmatepuan
Onisriurey

S

®To

Avanextpaix

KynaenikTi ewipaeri erkisriutep
MEH AUINEKTPAIK MbiCaNAaPHI

(IS snecrp sapamsin caray sans

¥/ nexp 3apagsi eu xepen naiaa 607a anvaiAy! Hevece
XYHHIN, 32pAAbI O3TEPNER, K3 KeATeH Xepre Keryi Mymkin
emec. On Tex kawa 6ip Aeneaen exinwicine aybica aragy

¥/ neKTpneHapy KEIHAE AnbIHATHIN XaNNS! SAEKTP 39pAALI
Hew HONTe Tex, Ayt anbiNFaH Tepic 3apAA MOAYA
Goifbinuua apKawan Naiiaa GonFaH ok 32pAAKA Ter

3apsnTapabiy, ©3apa apexeTTecyi

Kepceriziv ywin exi 6ipaei wap kaxer, 01ap 6ip-6ipinen Genrin
6ip KawsIKTLIKTa XiMTepAE iniHin TYPY Kepex.
v 3p wapavl wawKa yiikey kepek (wapnap Gipaei 3apaa anagsi);
¥/ Bip Wapas! WauwKa, eKHWICiH CNTETUKANLIK MaTara
YiKey Kepex (Wapap Kapama-Kapce! 3ApAATAP AnaAb,
6ip wap o, exinwici Tepic 33paa ananbi)
et Heni Gaikan OTHIpCHIK? KOPBITHINAL Xaca.

(EEEEETEED Arrac snexrp 3apaarap TeSine, ap atrac anexrp 3apaaTap
Tapreinagsi

OTKisTiWTEP XKOHE ANINEKTPNIKTEP

3neKTP 3apAAsIHbIH B3iHeH BTyiHe MyMKIHAiK Gepeti Mare-
puanaap eTkiariuep gen aranagsi. Mywaaii matepuanaapaa
TOM KyPBIbIMBIHAGFSI 1EKTPOHAGP AAPOFa ANCI3 BaiinaHsica-
b1 XaHe epKiH K03Fana anaibl. MbiCaibl, KyMiC XaHe anomi-
HWli CUAKTbI METanAap XaKChl OTKi3riluTep 60bin Tabbinaas!
Keliip eTKiariluTepae 3apsA TaCkIManAayLIbiNapra 3apAATantaH
WOHAGP A3 XaTafbl.

©34epi apKsi/bl 1EKTP 33pAABIH SNCI3 BTKI3ETiH MaTepHan-
Aap AvaneKTpAiKTep Aen atanasi. Mynaaii Matepuanapaa-
Fbl /1EKTPOHAAP AAPOMEH Thifbi3 GaWNAHBICTEI 6OMAAbI XaHe
calikeciHlue Ko3fana anmaias. [vsneKTpikTepre nAacTuKTin
TYPAEPI, Bye, WeiHbl, PE3EHKE XAHE KEPaMUKa XaTadbl.

CEEEENEE 5nexcrp sapaare: avanexpikTis Kiuene Goirinen ropi
KWIOMETPrE CO3bIATHIH METaA ChiM P& TKI3) XeHinpex 607aas

Cypakrap men Tanceipmanap

1. Cen Kanaii ofinaficsik, Here SneKTPAEHAIDY KESiHAE TeK 1eKTPOHAAP FaHa Ko3Fanasi?
2. BapAbik GypaysILITaPALIK TYTK/APHI HETe NABCTHKTEN HEMeCe PE3eHKEAeH XacanaTiHsIH TYCIHAID.
3. BeliTapan xyiieni J1eKTPAEHAIpY Ke3inze Tek Tepic 3apsya any MyMKin 6e? Kayabbias! TYCIHAP.
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OTKI3rWTIH KepepriciH ecentey

PeocTaTTbiH XKYMbIC iCTey KaFruaachl

TiaGexTeri ToK kyLwi MeH KepHeyAl peTTeyre apHantaH kypan

peocrar gen aranas.
!

3epTXanansik peocrar  CeipreITKbILITH PeocTar Peocrari Wapist
6enrinenyi

PeocraTTei Keiamerin seprre.
O TiaexTi XuHan, O Chi3Gackin can

PeQCTATTbIN XbIXTKbILIbIH OHFa XOHE CONFa KoUTKBITHIN, BMTEPMETp
KepCeTKIWiHiK Kanaii o3repeTiKi Gakbina.

3. By YAGPIC Kaiiga KonaaNbinaL?

SPTYpAi MaTEpMaN4apAH XacantaH peocTaTTapabl Tisbek-
Ke KOCKaHAa WwaM BipAe XapKsIpbin XaHaabl, 6ipae KYHTipT
XaHagbl. Byn HemeH 6ainanbiCTbi? Pe3nCTopaAbIH Xacanan
MaTepuanbiia 6aiiNaHsICTbl GONBIN WbiKTb. OTKISMILITIH MeH-
wikTi KeAeprici a3 60AFaH Calibik WaM XapKbIpan XaHasl. A
TKI3FILITIH MeHWIKTI Keaeprici ken GoaH calibik wam ancis
XaHaasi.

(CIEEED Typubicra waiiwex, yriK, waus KenTipriw CuAKTH! Kbi3ABIPFbIL
KYPaAA3P i KONA2HEIN3ALL. BY KYPATAGPALIK CTVpai Kaii MaTepuan-
AaH Xacaiau?

Kapeik weirapreiu wam-
apsi wew asmoresix wamda-
puik cendipeen Kkesde Gip-
Gen owedi. An meamp men
Kunomeampnapda wamdap
6asty owedi. Onapdsik aiieip-
MatibinbiKmaps Hede?

3nextp waiiveri
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Biniminai Texcep

Barapes, waw, KOHHIDaY, KiAT XaHe eTKisril Chimaap-
A2H TYPATHIH KT Ti36eriiK coi36acit can. Meika
cypaKTapra xayan 6ep:

a) batapesbik peni Kawaaii?

2) KAt new TKisritu coiMAAPALIH e Kargaii?
¥ans Tenegon Garapesceiaarti kepey 3.7 B. byn
Hewi Gingipeai?

3nexTp KoALambiAaFs) ToK kywi 0.3 A, Ecenre:

a) 5 MiH iLuiNAe OTeTiH XaNbi 3apAATS

9) erep anextpon 3apss e=16 - 107 Kn 6onca,
0AaH BTeTiH 37eKTPOHAAP Canbik;

6) erep yurapsinaars: keprey 3 B 601ca, 3apaaTap
OPbIH aybICTBIPFaHARFLI XYMBICTSI

¥abiugbifel | XaHe Avamerpi d erisriui Gipaeii 4
6enikke 60l SpKaViChICHIHLIH KeAeprici Here TeK?
©TKI3rill CIMHBIR Y3biHAsIFS! 20 M XaHe AuaMeTpi
10 mw. Ecente:

2)  OTKISTILUTIH KONAEHEH KMMACHHEIH ayAaHbIH;
9) erep eTKisritu MbICTaH Xacantah 601ca, OHbIK ke~
aepriciv;

6) erep eTKisritu HAXPOMHaH Xacanfan 60/ca, OHbik
Kepepricis

5) (2) XaHe (6) HaTWXENEPIH CanbICTHIPHIN, KOPbi-
ThiHgb Xaca

STKIIILTIH Y3bIHASIFLI 6 1, KEACHEH KUMaChIHbIN
aypansl 2 M 60Aca, STKISTIL KaHAah MeTanAaH
acansan? OTKIsriLTiK Keaeprici 51 MO.

Erep xefire Xoraprsi kepHey Gepince, e 6onap ea?

Bisnin emipimizneri puanka

Bisre UepHoGeun AIC-bi Met ByKycuma-1 cAKTs!
ipi AgponLIK anatrap Gonran opbikaap Genrini. Cona
2 xeneren enep AJC-Taw 6aC TapTKaH XOK, Kepicik
e OHbI CanFbiCh! Kene. BY1 Kbi3biRyUWBITbIKTIH CeGei
Heae? AIC apTLIKWLINLIFL! MeH KeMnIKTepiH cvnarTa.

BinimiHai 6arana

B1 Tapay/sin OKY MAKCATTapbiH KaHUaLIKTh! MeHrep-
remiK Typansi Ofinak. B3iHe chik Kesivien kapa. Kecreseri
TUICT] TYKBIDLIMAAPAS! TaHAE XaHE aDBIP TYXbIPbIMAL!
XaKCbi TYCiHY YLt He ICTey KepeKTirin Xas.

Men o3ite KaHwansiKTsi ceniMAiMin?
Me

Kasakcran Mew anemzeri 37eKTp HepruAcsI
‘eHaipyre Mbicandap KenTipy;

371€KTP CLI362NAPLIH TPAQUKATLIK TYPFLIAAN
GeiiHeneyae nemeHTTepiH WapTTel Genrinepin
Kongany;

371€KTp TorbINbIN Naiiaa Gony XaHe Gap Gony.
WapTTapLIH TYCHAIpY;

TOK KyWi GOPMY/aChiH ecenTep WwhiFapyAa KonAaHY;
KepHeYAH QM3HKaTbIK MaFbiHachiH TYCIHAIPY;

KepHeyair GopMy/acki ecentep Wkisapyaa
Kongany;

KeAePriHiH QUIMKANbIK MaFbIHACHIH TYCIHAIPY,

TKiariWTiK MeHWIKT] KegepriCiHi GopMynaCHH
ecentep whirapyna KonAaHy.

KOABIMHaH ... Kened;
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Kipicre ...

Keiny pskac
1 Monekynanbik-KAHETUKAIK TeOpWS.

1.1 Temneparypa. Temnepatypa wikanace: i
12 Kelny ik Tene-Tewaik. Temnepatypas enuey.
13 Monexyansix-kaneruxansix reopns (MKT)

14 Koty STHi3LITIK....

1.5 Kowsexwun xawe cayneneny.
Tapayawi Gexiry.

2 Xuiny monuiepi

2.1 MeHuikri Xeiny ColiibiMasinsise!
22 Xeiny monuepi.

23 Xany.

2.4 Ta3 <> CyiibIKTSIK <> KaTTS! AcHe
Tapayas Gexiry.

3 XKeinyasin Gepinyi .
3.1 banky <> kpucTanaany.
3.2 Bankyasis Xsiny wenuepi
3.3 Bynary <> KOHACHCAUNS ... -
3.4 Keiny HEDTUACHIHBIH CaKTaNY 3aHbI ..
3.5 Keinyabik Ganawc rexgeyi.
Tapayawi Gexiry.

Basunay cypakTaps!

OpicTep MeH TOAKLIHAIP ..
4 3nextp o
4.1 JneKTp 3apAALl XaHE NEKTP 3APARLIH CAKTaY 3aHs!
42 [levenepsi snextprenaipy apicrepi.

43 Kywaenikti ewipaeri craakansik 3apss

44 Kynow 3awel

45 JneKTp @pici XaHe Ky CHi3bIKTaps

46 TIOTEHUMANALIH XaHE NOTEHUMANAAD AMSIDMACHIHLIK QM3MKANLIK MaFLIHACH. HNEKT TOrs! 56
Tapayas Gexiry 58

5 Marnur opi
5.1 Marwwr opici
5.2 MarWTepin X@He MarHuT OpicTepiin Kerisr Kacuerrepi
5.3 MaruTTepain ¥aHe WarHwT opicepiKi Heriari KacueTrepi
5.4 3aTTLI MArHATTIK KaceTTepi. -

Tapaya Gexiry

6 BneKTPOMATHUTTIK TONKEINAIP.

6.1 Tepbenneni xaHe TONKHIHASIK KO3FanbICTap. Kenaewen Xane GOnbIK TOTKbIHAaP. 70
6.2 SneKTPOMATHATTIK CneTp. 72
6.3 SneKTpOMATHATTIK TONKbIHAGD. Kapbik 74
6.4 AHATOTTBIK XaHE CaHASIK CATHANAADASIH PTSIKWBLILIKTAPS! MeH KeMWiAIKTEp 76

6.5 CepikTik GaiinaHsiCThi YASIMARCTEIDY YA€Pic. OPGUTaNap MeH ONapAbIK KONAHSINYb 8
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CypaKTap men Tancsipmanap

i

53

Erep 6yn eTisriurreri Ti36ek Geiri yui OM 3aKb OPLIHAANCA, TOK KYiHiH KepHeyre Tyenginiriik I(U)
cynGanbik rpadurit can

Erep 6yn eTisrituTeri TisGex G it OM 3aHbl OpbIHAAAMACA, TOK KywiiHin KepHeyre Tayenainiriik I(U)
cyrBanbIK rpadurin can

Erep PeOCTaTTs OHFa, He CONFa aybICTHIPCa, TOK KYLLI MeH KepHey ik Mawi Kanaii e3repep eai? Xayabuiasi
ponenge.

Cyperre KepCeTinreH TOK Kywiti KepHeyre Tayenainik rpaurin cunatra. Ocbl FPAGWK YW OM 3aHe!
opbiNaana wa, X0k na? Tycinap.

" us A
2 1 ld l0

2 1 looa1 |
3 24 0050 |
4 28 oo
5 0080
3 42 0088 |

T 7 46 00% |
8 5 0104 |

©nuwemaepal Kecrenix WaIMeTTepi Naiiganana oTHIpLIN, MeTan
TKriluTep yuik TOK Kywikin KepHeyre Tayenainix rpaduri can
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CHITKbI KOHTYPAFbl 3aPAATAPABIH BafbiThl S1EKTP OPiciHiH,
6arbiTbiMen caiikec Kenei. /leMek, KepHey 31eKTp epici cu-
narTaiiasi

rKiariluTeri 31eKTp Torsl Kanaii Xypetitin enecrety yuwin
KyBbIPAaTsI CyMen CansiCTipaiibik, Mbicarsi, cyasl 2 Hevie-
ce 10-kabaTka KeTepy yLUiH 3PTyPAi XyMBIC aTkapy kepek. Cy
10-Kabarka yAKeH KbichiMAa Faa KeTepine anasi. Erep Ky-
- 6bipAa KbIChIM 0K 60/Ca, 071 aKMaiAbl. COn CUAKTHI KepHey

60/Maca, ToK 3neKTp Tizberiven xypuei

(I Tis6ex Gonirinaeri keprey
1. Cyperre kapcerinren anextp Tisberin xia
2. Kypanasin Gonik Kybin anbikra

7.1-cyper. BoTwerpi 3. Wiawaarsi, COAZH COR TOK KeSiHAETi KepHeyal onue.

Ko e

V' Keprey (noTeHumanaap aiibipiacs! 3nekTp epicin cnartaiisi, on
v U= gopuynace: Goiibirwa anbikranags. wyHgars:
q

A — 37KTp @PiCiHiKy XYMbICh), § — 1EKTP 3pAAbL
V' Kepreyain eawem Gipaiti Atanban Guawri Areccanapo
Bonsransit (1745-1827) kypwierine ot (B) gen atanan
V' Kepriey sonbmerpmen onwere, on
TisBexke napannefis xanfanagsi

EZ0 naysin cossin, kepreymen Typran snexTp erisriumi ysin kerri.
Anaw aBaiicei3aa ocsi KayinTi aimakra 60nbIN Kans! Aenik. Ocsi alivakras
3apAaN WeKkned Ty XOMLIH YChiH

7.2-cyper. Kanaws! keprey
aitmarsika Kayincia whiry Tacini

Cypakrap MeH TanceipmManap

1. Xeinan6aneix, 1300 B aeiiin keprey TyasIpaasl. Byn Hexi Gingiperinis Tycitgip.
2. Cyperre oK 3apAATLIH 1KTP EPICiHAE OpbIH ayHICTLIPYS! KSpCeTinTew, Erep nnacTuHanap
apaceiAaFl noTeHLMan aiisipmace 6 B 601ca, 2 Kn 3apsa:
a) 1-HyKrenen 2-wykrere;
9) 2-nyKregen 3-ykrere;
6) 3-HykTenen 4-yKTere;
8) 4-+yKreen 1-Hykrere; oo
) 12341 KOHTYp GOIMEH OpbIH aYBICTLIDC, XYMSIC Here Tek 60naas?
3. KIATTi WwamLIH aneiia HEMECe WalHar kel KOTica, KepHey A MaHi earepe.
Me, Kanaih Oinaichin? 0

a)
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IKapbiKTbIK, chitybi. XapbikTsin chiny KyGonbIChi seprTe:

1. KinfLIKe Xapbik, LIOFbI XaHE Xa3bik NaPaNIENs WbiHbi NIACTAHKa Kome-
fiMen OpTanapAbiH Gofiy Werapachigarbi Xapbik GafbiTbiHbIK O3re-
Py 6akbina, Chitran coynenep Tyckeh coynenepuen 6ip xasbiTbiTa
XaTaTBHEIHG KO3 XeETK(S.

2. AMBIKTa: CoiHy BYpbILIBIMbIH LIaWACHI TYCY GYPHILLIHbIN WaMACHHa Kanai
Toyenai Gonagn? Kaih Xaraanaa coiny 6ypsibl TYCy GypbiLbIHaK K,

an Kaih Xargaiaa yien 601aabi?

Cbiz6a cois. Kazbik napannes nAaCTHHAAATH Coynenepir XN can

LWIbiHbi NAACTUHAHBIN €Ki Napan/ient Xarbi apKbinbl OTKeH CayneHiH

Kawaal KacverTepre ve GonaTbibiH Xas.

Erep Ty6i Teric Gonathi esenge Genyapra Aelin cysa TypCaK,
OAa 3AaMHbIH 3 TYPFaH OPHbl €K TEPEK 0PI BONLIN KepiNEA. Henkren
aRAMHAN KaLILIKTaFal Caitsk o3eH TY61 KeTEpinrerAeii 6o KepIKETiHiH
TYCIHAIP. CypeTTe Xaphi, CoynenepiNi CyAars! XOHe ayaaarsi Tapanysin
Geinene.

Tan0-acep Aen aranaThin epexiue TabFH KyGHITHIC Xa-
PBIKTHIH ChikybiMen TyCinaipineai. KYFaKk ansael KyHAepi ayana Xaii kes-
e KopiHGeiiTin Kiwiipiv My2 KDACTaRAaPsI Tyainei. Ky caynenepi onap
DKl STKEHAR CHIHAALI 42, <YL KYH> 48N STATATHIH OMTAKANIK KYGbITBIC
naiiga 6onagui.

IR Xapsixuin comy 3ams: rycerin xame coarsin coynenep 6ip
Xa3bIKTHIKTa KaTajbl; Xapbik COYNECIHIH KaHAAIH OPTIAGH KaHAA OpTaFra
6TyiHe GaViMAMLICTE CbiY GYPBILIb TYCY BYPLILINGH YAKeH Hemece Kili
60nyb1 MyMKiH

CypakTap men Tancsipmanap

1. Cyperte wbinbi 1, an aya 2 fen Genrinerren. Tycken Hewece CbiHFaH caynenepai coi36a Typikae can, Tycy
GYpbiLUBH X3He CbiHy GypBibiH Genrize.

sl T

LTI T

2. XapeiK cayneci Xassik napantens wbikb nnacTAHara Tycei. (IACTAHAZAH BTy KesiHAe CayeHik birsicnaysi
Yot TYCy GypiLubl KaHaal G0Nyl KepexTifit TYCiHAp.

3. XapsiK cayneci ayaaan cyra 60° Gypsil xacan 6arbirangsi. ChiHFaH XaHe WarsinbiCKan coynenep apa-
Coirgarsl Gypbiu B0°-Ka TeK, ChiHy BYPHILILIH HSIKTaY AICTEDIH CANATT KaHE OB CaHABIK MaHIH Tan
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ONTUKA — WaFbINGICYALIK KYGBITBICTADH! MEH 3aHAADHIH
Tapany aHe City KaCHeTTEpiH KAPACTLIDATLI UIMKAHBIH Can
PMATHIK OMTUKA — OMTUKaHBIH Gip Tapwarei. MyHga Menaip i
XaPLIKTLIN Tapany 3aHAGPHI KAPACTIPbIaALL

OnTIKa 3aHAGPHINA TENECKON, MUKPOCKOM X3He GOTOannaparTLik Xy-
MbICiCTey Karnaanapei Herizaenren. yn X KYPaAAAP Kes3 xeTnein-
TiH HLICaHAGPALI KEPIN KaHa KOWMal, 0napae TYCIpin anyra Aa

‘FapbiTai ACTaHa I cyperin
Tycipren con acrponas

Scott Kelly 6einait pen

Ka3faH ekeH: «Kailbipabl

Tan, KasaKcraw! ©3inin
WAbIK AiAabIH AilbiMEeToBNeH
6ipre rapbiu CranuMACHINAD
607y Kangai Kepever
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= EN kywri Markur
Kait xepae optanackan? Heiir-
POHABIK XYNA6I3A3P FaNaMAars e
KyWTi MarHuTTep 606N Tabbina-
Abl. OnapabiK warHuT opici XKepair
MarkwT epicive kaparanaa GipHeue
MUAAMApATaFaK ece apTbiK,

60/1Ca A2, TOCKaybln XacaiiToiH KeACPTi apTbiHa TeifbinyFa 6ona
ma?

i apTypni MaTepuanaapaan eryi
: Xa3bik, MATHAT, Thifbi3 Kara3 Geifi, afalu TakTacs, ¢y Ky-
b11¢2H CTaKaH, Kafa3 KeICTBIFLILITAP, TeMip CakuHa
Karas KeICTBIFLILITapAs! Thifbi3 Kafasasie YCTine wau. Markwrri Ka-
Fa346IH ACTHINA KOTibIN, OHbI APTYP GAFLITIAPAA XEUTXHIT. Kafas Keic-
THIpFLILITapMeN He 607 Afall TAKTACHH NaiganaHeIn, TXipHGeHi
KaiiTana.
Bip Crakaw cyast ansin, iuike Kafas KeiCTBpRLILTapAS! can. Markwri
CTaKaHHbIH ACTEIMeH XYPri3. Kafas KuICTaIpFoILITap KalTeai?
BipHewe Kara3 KLICTHIPFHILLTLI CAKUHAHBIN iLiHe Can KaHe OHBIK CHIpTKS!
XaFLIHH MATHATT] XaKbIHAAT. Hei Gaiikagsin?
Kacanran TxipuBeHi Tan1a XaHe MATHAT SICiHIK kYL CLI3HIKTapS! JpTYPAI
MaTePMaAaDAaH eTyiHe KATLICTHI KOpHITHIHAS Xaca

MaruT epicise Karaaii Marepuanvies Kopraysa 6onaasi?
Kei36iKTe Aepex. Koilanapaa Ken Xatsin Karan 607ar penscrep marHTreneai. Henikren?
MarHuTrik aHOMaMa aereximis He?
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23 Kynow sampt

3apsATanFaH AeHenep apackiiAa JMEKTPOCTATAKANBIK KYLl
apeKeT eTei. Op aTTac 3apSATAP YLLK TAPTHILIC KyW XaHe
aTTac 3apaTap yuin TeBiny Kywi XymsiC icreiiai. ©3apa ape-
KeTTecy kyLi Here GaiinaHsICTeI? ©3apa Gaiinasic 3ansi XVIII
fachipaa LLIapb Ky/ow awTel aHe OChiHbIK KypMeTie opaii
6yn U3NKaIK 3aH FaNbIM eciMiMen atanagbl. KynoH 3aks!
60iibiLLa ©3apa apeKeTTeCy KyLu| 01apAbIH 3aPAATAPbIHbIH KO-
6eiiTiHaICiHE TYPa NPOMIOPLYOHaN X3HE OAaPAbIH apachiHAaFs!
KALBIKTHIKKA Kepi NPOMOPUVMOHan BonbiN Tabinagsl. Kyno
KWW 3aAATAPAbIH eKeyiH Ae 6alNaHbICTbIPATIH Ty3y GOoTibiMer
apexer erei

Fek 14 Iry\a\ ,
MYHAFbI F— 3apAATANFAH AEHeNep aPaChiHAAFbI KAUBIKTLIK;
4., — caifKeciHLwe BipiHLIi X@He eXiHLLi AeHenepaiH 3apAATaps;
k— NPONOPUMOHANABIK KOIGHULIMEHTI

(TR 6 X-pe saparet enuwey Gipairi Kynow (Kn) Gonsin Tabeinaas
BYn— 2MeKTPOHALI 33PAATaNFaH ACHENEPAIN 033pa SPEKeTTeCyiNiH Heriri
3aHEIM aUIKaHbI YLLK GpanLLYa Gwanri Wapnk Kynosmeik (1736-1806) Kyp-
MeTie Gepinren aray.

GRS 6ip snexrponnein 3apaabi anexTp 3apagsHLIH €K Kiwi wamacs:
607bi TaGbina7b1. COMABIKTaH MEKTPOH 3APAALIHBIN ABCOMIOTTIK WaMACH

anewenTap 3apsa Aen arangs.

[el=16 - 10" Kn

1Kn— 6yn kon ne anpe a3 6a7

Bip 37eKTPOKHIH 33PAABIH XaHe 3Pk 33pAA INEKTPOHAPASIA KerTiiveH
HeMece XETCTeYUIFiHeH KanbINTaCaTBINGIK Gine OTsipbin, 1 Kn 33pAATb!
KABINTACTHIP3TbIH MEKTPOHATPASI Carsik 6arana

Ky/10H 3aHsiHAaFbI K MPOMOPLMOHANALIK KOSOULIMEHTI Y1~

KeH CaHpbIK MaHre ue:
2

Heow?
k=9000000000 Hemece k=9- 1002

K Kt

Meicans, apakawsikTsirsi 1M apKalicsicsi 1 Kn exi 3apsa 9
MunUapa HbtoTorea Tew TeGiny Kywik cesineai. By kyw 10
Mbik JAheNlb MyHapaChIHbIH CanMarbia Ter, ConabikTan 1Kn
3PAAbI YAKEH MaH BO/bIN TaBbiNaAbI XaHE Heri3iHAe ToveHipek
M3HAEP KONAGHbINGAS

Vken adponderk konaii-
dep LWaeiiyapus meH Ppanyus
wexapaceinda opanackan.
TTpomonery exi Kapes! Gyma-
cor xoundamdameunein, Gon-
wiekmepais naiida 6onysin e~
xedi-mezxeiini sepmmey yuik
coxmeirsicade.

Henikmen_sapsdmanran
Gouiexmepdi xorapel oin-
damdeismapra woindamda-
mader?

Wapns Kynow (1736-1806)

(Cen Ginecin Ge? TTRIIPRISONIN

TapaKnen Tapafa ke3ge TapakTa
XMHANATBIH 3ap3A Wamaen 1 HKA-
raten,
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Kany

HKany

Kawy yaepici — ere kypaeni yaepic. Herisige carar e
rini Ke3 Kearer 3aTTap «xaHybi» MyMi. Kary — XumusbiK
PeaKUMAHBI TOTbiFy-KaAMbiHa KEATIPY YAEPICi. Bipak 9pAaiibim
eciHae GONChiH: Ke/iGip 3aTTap XbiNy WbIFAPbIN XaHaay, a/
KeliIp 3aTTap, KepiCiHiue, SHEPrUAHbI XYTbIN XaHaabi.

MbiCatbi, KOMIp, MyHaii, BeH3UH, CTUPT XaHy Ke3inae Xbiny
6epeai. An erep ceH TeMipAi xarbin XI6Pri KeCe, OHbIH Tem-
NepaTypackiH KeTepin, KON MeNLIEPAE SHEPTIA MeH OTTeriH
XYMCaybiH KepeK.

Ouankaaarbl YAGPICT] 3epTTey TYpFbIChiHaH i3l SHEPTUAHBIK
>Kbiny TypiHAE GOyl Te KaTTbl Kbi3bIKTbIPaAbL. BYn Kaky-
Rak KefiiHTi MONEKYNANAPABIH Xa/Ms! KMHETHKANbIK SHEPTUACH!
Xy YACPICiHIK 6aCoiHAa BONFaH MOMKYNaNaPAbIH SHePTUA-
ChiHaH XOFapsl G0/FaHAbIKTaH Naliaa 60naasl. Mywaaii 3aTTap
oTbiH fen aanags!

E U OThINFa KAMKbI3a ANATIH 33TTAP TyPanl OANAHBIN, ONAPALIK
Taivin KypaCTHIp,

(CEIEERTE any yaepicine kypavsiiaa kowipreri 63p sarrap karsi-
Canpl. KaHy Ke3iHAe KeMIpTer OTTeriieH KOCkibin, KOMIPKLILIKLIA a3 aiiga
601z, 07 Kep GeTiki TaBFU Type CanKbIHgaybIHa KeAepri Xacalab.
By TewnepaTypanbik GipHelue rPaaYCKa XOFapbunaybia aKeAin Corag,
HITIXECiHAE MY3AbIH epyiHe XaHe YHAEXYInIK MYXUT AeHreliinik ke~
Tepinyine akeneai

Hany xburyst

KaHy Ke3iHAe WIbIFaPLIFaH Xbi7y OTBIHHbIH KaHY Xbinybi
/Aen atanagbl. byn — 1 Kr 3aTThI Xakybl Ke3iHae Wbifapran
3HePrMACs. Kary XbiyblHbIH WAMACk! q apriivien Genrineei.
[q1=[Ax/kr]
OTbikHBIK KoNTeren Typaepi 6ap. OnapabiK apKalicsice!
KaHy XblnybiHbIH WAMACKIMEH CUNaTTaNasi.

WibiFapbUtFaH XbUly MOnwepiH ecentey

OTLIHHbIY XaHY XbinybiH 6incen, Temengeri dopmyna
aPKbIbl K3 KeATEH OTbiHAbI XaFy KE3iHAE WhiFapLINaTHIH SHep-
s Me/LIEPIH ORali ecenTeyre Gonaabi:

Q=q-m

Beneicis aiimaxka canxam
xacay ome Kayinmi. Scipe-
ce, ezep cende om xaramoin
cipike Gonmaca, xardaii
minmi Kusirdati mycedi. Bipax
maxipubeni casxamuisinap
exenzi samannan Geneini
omme: mymamydeiy_kenme-
2en adicmepin Ginedi. Moica-
b1, Ganma xeneciven Kam-
mbl macmapds! coKca, yuiKbiH
‘naiida Gonader wewece yiikenic
~Keweziven ommei mymamyra
60nadel.

Omme yiikericnen Hemece
\uisiH3ap apKeiss any Kesin-
de swepausweik Kandail myp-
nepi naiida Gonameiner mypa-
7t oiinak xawe mycindip.

Or weirapy

2.2-xecme

KeW6ip oreim Typnep
wenwiKT] JaHy Xoinybi, KK

AnTpaunt 3,0-10
Berann 4610"
Araw kemip | 34-10
Kyprak orbin__| 038+10"

Tac kewip 27107
Tabunras | 44-10"
Crupr 27107
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Bakbinay cypakTapbl

1-6enim. KbicKa JayanTsl Tanan eTeTin Tanchipmanap:

1. 3nexTp TorHEIK NaliAa 6oy XarAainapLIH aTa

2. BonaTTLIK MeHLIIKTI Kegeprici 12 + 10 Owew Te, Byn Hewi 6inaipeai?

3. 1B-Toi Heriari GipnikTep apKsinbi epHexTe.

4. Tiaex GeniriHe apHantan OM 3aHbIH TYXbIDHIMAR.

5. Kargali eTkiarituTep yuuit TisbeK Geirie apHaaH OM 3aHs! OpLIHAGNATEIHbI CUNATTa XaHE TYCHAIP.

6. TOKTHIH XYMBICHIH XBHE KyaTbiH Kanai ecenteiiai?

7. UlbifbiHAantan 1KTP HEPTUACHIHBIR KyHbiH Kanaii ecentenai?

8. Tapid Aeren He? HenikTe 3MEXTp IHEPIVACSIHSIH Baracsl apTYpAi aiMaKkTapaa esrelue G0nagsi?

9. XapTbinal €TKISIILTI AUOA, OTOPEIUCTOP XaHe TEPMUCTOPASIK MaKCATTapsIH CUnaTTa.

10. ©risriLurepai Ti3BeKTeli Xanray KesiHae KaHAaii WamaHsIK e3repueliTinin ata. Tisektel xanrayra
Msicangap kenip.

- EnxisriuTepai napannens xanray Kesinae KaHaall WaMaHsIK e3repueliTivin ara. STKisrilurepi Tis6exteit
Xansayfa MbICaniap Kentip.

12. Erep MbIC CoiMAbl ©/LIEMACDI 3N CORAA ATIOMWHWT ChiMbIHa aybICTHIPCa, TKISriITIN KeAeprici Kanali

e3repeai?
13. Kawpai QuanKanbik wama kBT » ca-new (kanoBarr-car) enuienesi?

2-60mim, TonbIK KayanTsi Tanan eTeTix Tanchipmanap

1. EXi HUKenb PesUCTOPAsIK Kalichics! kywTipe keaeprire we 60aasi?

st

)
3t

12 ynai]
2. CyperTe KepceTinreH 3nemeHTTepA| aTa. OnapAsiK 3PKAVCLICHIHbIK MAKCATBIH CUNaTTa.
= VI
== --—
a) 3) 6 8)
18 ynai]
3. Cyperre ¢oTopesucTopasiH eki pesucropue (R, Xake R.) Xansarysi kepcerinres.
2) Pe3uCTOPABI XapbIKNeH XapsIKTaHAsIpFaHAa KepHey Maki Kanaii earepesi? )
5) TyCeTiH XapsIKTsi apTTeIpFan ke3Ae KeaepriHin, MaHi Kanaii earepeai? )
[2 ynaii]

4. Cyperre anexrp Tiz6eri kepcerinren.
Kaih HyKrege Tok kywi

2) e# ynke exenir; 0]

9) e Kil exeii aHbikTa. m

12 ynaid]
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Tapayas! 6eiry. 80

BaKeinay cypaKTapsl 81
3nexrp Tort 86

7 3NEKTP TOTbI IKOHE OHBIN CUNATTAMANAPY ... 87

7.1 2n€KTP SHEPTUACHH OHAIPY. 88

7.2 Inextp Tisberi 90

7.3 Jnextp Torsi, ToK kywi. 92

7.4 InexTp Kepreyi. RESERTSER 94

7.5 Jnextp Kepeprici. OTKIITIH MeHWikTi Keaeprici 96

7.6 ©riariwTin Keaeprici ere Tayenai? . 98

7.7 @ririwTin keaeprici ecenrey.. 100
Tapayasi Gexiry.... e 102
8 TiaGex Goiri ywin Om 3aHb1. OTKisriwTepAiK Kocbiny TYpAepi 103
8.1 Tiabex Geniri yuuin Ow 3akb. 104
8.2 ©TKiriluTiH BONLT-aMNePAiK CANATTaMACH! 106
83 Merann erirituTepain, B07T-amnepik cunarramaceit (BAC) cany 108
8.4 ©rKiariwTepai TisbexTel Kockinyb 110
85 ©rxiariwtepait napannens Koceinysi 112
86 ©rKisriwtepaiH apanac Kocsinysi 114
8.7 KapToinaii eTKIsriLy KypeiAFLiNap. 116
Tapayasi Gexiry. 18
9 3NEKTP TOTBINBIK KYMBICH! MeH KyaT 19
9.1 TOKTHIN XYMBICHIH X@HE KYaTbiH TaXIpHGR X XOMMEN Oy .. 120
9.2 IMEKTP TOTBIHBIH XYMbICH! MeH KyaTbi 122
93 INEXTP HEPIVACLIMBI KYHbIH €cerey.... 124
Tapayasi Gexiry.... — 126
BaKbinay CypaKTapi .. 27
Onmka 132
10. XKapbikToiK wasbinyb 133
10.1 OnTiKansiK Kypanaap 134
102 KaphiKTeit warkiny 3as 136
103 Xaseix aiina 138
104 Cepansix aiina 140
Tapayas: 6exiry. 142
11 Kapeikoim, comybi 143
111 KapbiKTbin Coity 3aH6! 144
112 Toni iwKi warbinsicy 146
113 XKapbik ancnepcuace! 148
Tapayasi 6exiry.... 149
12 Nuwsanap 151
121 JIu3aartl coynenepain Xons. 152
122 Nlusanappare: keckingepai cany. 154
123 Mukpockon xaHe Teseckon. 156
124 Gotoannapar xake NpoexTop. 158
125 Kes. Kepy. 160
126 JIAH3HSIK ONTAKAABIK Kyl 162
127 Xyxa aua popuynace 164
Tapayasi Gexiry. 166

BaKsinay cypaKkTaps! 167
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Mygarti p— OTKISriLITiK MeHuiKT keAeprici (kei6ip 3aTrap ywi 7.4-kec-

Teae kenipinrex)
o [— eriariwie yabinay

S — OTKIBTILUTIH KONACHEH KMMACHHEIH ayAaHSL

V3bH6i7LI MEH KEIEHER KVMACHIHbIK 2y AaHbIH O3repTrel, Keaeprini apT-
Kywic THIPY YLUIH TeMip GTKISTILUTIH, OHBIH KarAali STKI3rilNeH AnMaCTLIpyFa 60-
e 17 napei? 7 4-kecTeHi naiiganas.
anownnni |28

Ecen weisapy mbicansi
ma7Eppaul 55 Vasigeifel 2 M, AMameTpi 0,18 MM naTyHs eTKISLUTIH Keaeprici Here Ten?
naryne 71
Temip 98
Gonar 12
Hakenuy 42
Hixpow 110
Bepinreni: XBX: Weuwyi:

1810 M | Kenenen kumacsih 1a6y it ansiMen OTKISTILITIK paguychih ecenteiimis:
18104 m

d=2R,
* 2

9104 M=010"

Orisrilriy ayAaHs
= R?=3,14(910° M)=254,34107 W'=2,5410° w2

et kesepric
s 25410 m?

XKayabsi: R=5,60 Ow.

R: = 5,59 Om =5,60 Om

CypakTap men Tancsipmanap

1. Erep eTxiariuuTi (oKuwayan6asaw) Tew exire Gonin, Gip-Gipite opaca, eTkiariTiv Kegeprici kana e3repeai?

2. YabiHapiesi 6 M, a7 KAMACh! 03 MM 3) NATYHHAK; 3) HAKENMHHEH; 6) GONATTaH Xacaan eTKIariLITEPATH
Kegeprinepin aHbiKTa.

3. A xaHe B erkiariuTepi Gipaeii MATEPMATAGH XaCAnFaH, Y3HIMANIKTADS! Gipaei. B eTKizriuuikin Keaeprici A
TiriluiiK KeaepricieH 16 ece Ko OTKI3rILLITEDAH AMaMETPAEpiH CanLICTeIp.

4%, PeaucToppe Ti36eKKe KOCNaii-aK KeAepricit Kanaii aHbIKTayFa G0agLI?

X

OO

K

XX

Al
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SnexTp epici

Hali3araii XapKsinbiHbIH, KepiHici TyHri ac-
NaHHbIK GOHBIMEH COHIWANBIKTLI Faxan kepi- | CEH OCbl Tapaypa:
Heai. Keiige MeTanael 3aTTapra Tuin Ketkenge v
ce3ineTiH WarbiH INeKTPAIK ywKbiHAap kente- ¥
reH Konalichi3AbIkTap TyAbIpaasl. Kake onap-
AbIH 6apAbIFLIHBIY TaBWFaTh! Gipaei 60aRbL.

v
v
v

T Ep—
VVKeAic, MHAYKLMA XaHe TUrizy apKbLns!
Bewesi snexTpaenaipy yaepicin Tycinaipyal
anextprenaipyaik, ok Xarie Tepic
acepnepise wbicangap kenTipya

SAeKTp 33pAALIH CaKkTay 32K TYCIHAIPYA
ecentep whifapy Gapeicsikaa

Ky1oH 32Kk KonAaMyab:

SneKtp epici yciHiibin, GA3AKaRSIK
Hatisarati wer yuisoindapdu yscacmeres et MaFbINaChIN TYCIHAIpYAI XaHE OHBIN
aiioipmauisinsies Kanoai? XYl CHRATTaMaChIH aHbIKTayaS:

V' KYLU CHI3LIKTAPEI AKELbI 31EKTP BpiciH
cb136a Typikae BeliHeneyai yiipeHecit,.

By Tapayaa 63 OChl KyBbIbICTapASI TONbIFbI-
paK KapacTbpamsis.

CeH MbiHa CO3nep MeH co3
TIPKECTEPiH KOMAAHATbIN BONACHIH;:

V/ sapsarantan peweHin afkanacsiaa
KanbinTacass;
W/ artac anexTp 39pAATap .., 3p
aTTac neKTp 3pAATIP ..
V/ 31eKTP OpiciHiH kYL ChI3bIKTapSI 6acTanagsl
X@He .. 3pAATAPAR AAKTANA:
/ KynoH 33Kl .. CARGTTaRASL

TloHapanbik 6ainabic

Cett <XuMwA» N3H] CABAKTAPLINAA ATOMHBIH KYpa-
MbiH 3epTTeiicin, an «u3nKa» Ca6AKTApHINAD Gy
Kypam GenikTepiKii Kanaii 63apa IpeKeTTeceTiHit
Ginetin Gonacein,
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m SneKTp epici }aHe KyWS Cbi3bIKTapbl ]

KonbiHaars kanamgs xiGepe cancar, on MiHaeTTi Typae
Temen KynaiiTeinbl Genrini. Kep Getingeri TeRrepimaepi by-
36i717aH BapAsIK ACHENEP TOMeH Kapali, AFHvt XXepAiR LeHTpiHe
YMTbiNa4bL. By KepAH TPaBUTALANLIK OPICiHIH GOAYbIMeH
TyciHaipineai, oHAa ocki epic ilikACTi Maccacsi 6ap kes ken-
TeH HbICaHFa TaPTLILIC KYLLI CEP €TEA, AIFHM PABMTALIAbIK
epictiry, 6onybl OCh BPiCTe OPHANACKaH Aetere acep etetin
KyLneH 6aranaysi MyMKiH.

Ke3 ke/ren 3apaATanFan AeHeHin aiiHanaceiiaa nekTp
opici naiiaa 60naabi. By (PaBUTALWANbIK BIC CHSKTI KEpiH-
6eiial. nekTp epiciin, 60NybI TYpabi OCHI SPiCke OPHANACTH-
poinfan 6acka 3apAAKa acep ETeTiH TapTLIBIC Hemece Tebiny
3neKTp KywTepine (KynoH Kywi) kapan aiiTambi3. backawa
aliTKakAa, erep aneKTp 3apaabl Kardail da Gip mebiny Hewece
MapMeLAIC Kywis Cesikemis 60/ca, OHAa on Gacka 3apaA-
TanFaH AeHEHIH 3NeKTp epicinae 603k,

EEEEISE snexrp epicinin xepHeysiri ocki epicre opHanackan HykTenik
3NKTP 3apAAbIHA ICE ETETiH KyWwNeH cNaTTanagsi. CORALIKTaN 07 1eKTp
OPICiHiK, KYWTiK CUNATTaMacs! 60nbIN TaGbinaAb!

3apAATantaH AGHEHIH INeKTP PICIHIK KepHeYAIri F KyWwiHin
q CHIHGKTbIK 3aPARbIHA KATHIHACH! APKbLs! HBIKTANYbI MYMKIH:

=F
q

g 19l
Hemece E=k -

MYHAAFbI Q — Heriari 3apaA XaHe I — HYKTeHiH 3apaaKa
eI KaWbIKTbIFbL
SnekTp epiciki enwem Gipairi — H/Kn

Ky Xare CIHaKTHK OW 3aPAATHIH 6aFbITB OCH HYKTeAe
37€KTP opicitiK GoAYbIH KopCeTe.

3nexTp epiCiH cvnaTTay YLUiH 3NEKTP KL ChIZbIKTAPBIH

KOAAAHAABI. DNEKTP 3APAABIHbI KYLU Chi36IKTapbI CYpETTe Kop-

cerinrereii 6onagyi.

DneKTp Kyl Chi3bIKTAPbI MbIHA CUNaTTaManapra ne:

1. OH 3apRATaNFaH AeHeNepAiK BeTiHae BacTanans), Tepic 3apsATanFan
ACHENEPAIH BETiHAR 2AKT2Nak. Chl3bIKTAPALIH BafbITel CLIHAKTHIK OK,
3apAATaFS! KYWITIK BaFbITLIMER 2HEIKTANAAL.

2. 3MeKTP Ky CoI3bIKTaPa! KUblNSICaTHAS! Xare 6ip-ipiKe TMERa, i
K3 KereH HYKTeAe INEKTP OPICIKIK 6Ip FaHa 6afbiTbl 6073Ab.

Cen Kanail oiinaticoin, Hail-
saraiidan meseeinyra Gonameih
ex Kayincis xep Kaiicor? Haii-
sarai mycken xardaiida Kan-
daii wapanap Kondany kepex?






OEBPS/Images/cover.jpg
dusuka

CblHbIN

HHHHHHHHHH
9





OEBPS/Images/133.jpg
YKapbIKTbIH WaFbulybl

FumapaTTapasl 3amanayn Gesewaipyae
6ip aKTbl aiiHek xui naiiaananbinagel, con | CeH OCh Tapayaa:
apKbinbI Tek 6ip 6arkiTTa kepe anambis. Anaiida | / xapsi caynecisi wassinatsin

XapeIk KyHAE A€, Tepeseaeri Kapanaiieim oii- GeTke Tycy Gypbius MeH warbinsicy
HeK apKsinbl KOWeAeH GoneAe 6onsin XaTkan |, SPHILLINLIN Gaiianicu raGyas;
XaskiK XaHe chepansik aiinanapaa
HapCeHi Kepy KUbiH. Bipak GenveaeH con Kewe oA el
aHeIK KepiHeai. onapra canarawa Gepya;
V/ Kapanaifsim ONTUKaNKIK KYPANAAPALI
Cen Kanail oiinaiiceiH, Henikmen ceipmma Ka- acayas! yiipeneci.

pangoinsik mycin, Genmede Kapeik Gor¢an Kesde

Keuieden Gonmenir iwii aHbiK KopiHedi? A Go- CeH MbiHa co3nep MeH co3

medezi mepeseden keweHi kepy ywin Henikmen TipKecTepiH KONAaHaTbIH 6onachii:

2
(2T S LT Xapsik CayNeci WarbLAICTIpyWwbI

Gerke Tycin, . ;

XasbiK Hemece .. alina;
AOHeC chepansik aiinana sarTbin
Geiieci Xana, .., ..;

ObIC aiiHarkin Geliec HaKTb,
an pomec aiinaga — ..;
ONTUKaNbIK KYPANABI Xacay.

< 8% %

TloHapanbix 6aitnabic

«MaTemaTKa» i CabaKTapLIHga XasbikTKKa
TY3Y CHIBLIKTApAbI CaNy X3HE GYpLILTApALl OnLeyai
VAPEHAH. BYn AGFABINAP OMTHKANIK KYPAAIPAFHI
XapBik Cay1eepitin XObiH KYPyFa, TYCY KaHe
warbiy GYPHILITApLIN aHbIKTaYFa KoMexTeced
CHMMETpHAHBI Giny Carai XasbiK aiHARAFS HbI-
CanHbiR Gelinecin canarTayra MyMKinaiK Gepei.
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1. Cepinine apKsnbi KeAEHEH XaHe BOANLIK TONKSIHAAPAS Kanal Kepce-
Tyre Gonagsi?

2. BY TONKSIHABPALIK TOKEI Y3bIHAIFLI, AMNUTYAGCH CUAKTH Napa-
METPAepit Xa3bin a1 TOMKSIHHSIH Tapany XbiAaMASISIH aHbIKTa

3. ToNKsH XeiVAaMAsIFSI CEpINNEHiH CO3LUIYLIMEH Kanaji GailnaHbICTs!
6onaThiHbIH Tanga. KyWACNIKTI OMIpACH OCHIFaH YKCAC MbICan KenTip.

TonKbIHAAPAbIH TPadUKTIK GeitHeneHyi

TonKsIHAAPAY! TEMerAeri CyperTepperiaei Geiireneiiai
BepTKab OCb TONKBIH AMRAMTYAACH! 6015iN TaBbinaAb), an
[OPUIOHTa/Ib OCb YaKBIT HEMECE aPaKALLBIKTEIK 6ONYb! MYMKiH
TO/KbIH TPagUriHAe eH GUik HyKTe AOHEC, an ek TeMeHri
Cepinnesi xeneriter HYKT OibIC 4en aTanaabl. TO/KbIHHbI OPTAChIHAH TETIH TY3y
ansirak GOk xare OpTaHbIH THIHBILLTLIK Kyiii 607N Caranags. TONKbIH aMmAM-
KeNgeHeH TONKbIHAID. TyAAcs! (A) TEIHBILTEIK KYJiiHEH e Y/IKeH aybiTkybl 60AbIN Ta-
6b113bl. Meicanbl, A6IBbIC KaTTbibIfbL
- T COHBIMEH KATap TOAKbIH HEPTUACH] TOAKbIH AMMAUTYAACHIHA

> Typa NPONOPLMOHaA e3repesi. MexaHyKa/lbik TOKbIH MempMeH
(M) enwerepi
ToneIH y3binabIsbt (A). TOAKbIH y3bIHABIFEI — TONKbIHAA-
o e Ful €Ki yKCac HYKTENePAIR, (eKi AGHECTIH Hemece eKi ORbICTBI)
i apaKawbiKTbIFbl. On MempieH (u) enweHei.
. KUK (v). 1 ceKyHATa Naiiaa 60/aTbiH TONKbIH CaHbl TON-
it KbiH viiniri gen atanagel. On fepyner (Tu) Hemece ¢ (cekyHa)'
enwenesi.
Tlepuop (T). TOAKbIHHIK 63 Y3bIHbIFbIHA TeH XONAbI XYPin
©TKEH Ke3jje XYMCa/FaH yaKbiT apanbifbl NEPUOA AeN aTanafbl.
On cexyrdner (¢) enwenepi
Kengenen onksiHsiH ToNKbIH KbINAAMABIFL! (V). Ke3 KeNreH TOAKbIH Xbli-
rpaguKanbiK Genrinepiven
epnren st <y, ayorcysl  ABMABIFS] OHBIN KO3FaNFaH OpTaChiHa Tayenai Muicanei, AbIGbIC
X@HE TONKbIH yabikabirbl Geiieci  3Ya MEH CYAR SPTYPAI XbUIAAMABIKNEH Tapanagel. ON M/c-new
e/lweHeyi xaHe bbinali aHbIKTanaab!:

v=A-v

CypakTap men Tancsipmanap

1. KenaeHen TonKbIHAGPFa aiHaNaMBI34aF bl TAGUFATTaH XBHE KYHAEKT] MIDACH MbICAnAap KenTip.

2. TepGenicrep meH TONKbIHAGPALIH KAHAAT alibipMalLbINEiFel Gap?

3. Ao
'Marepanaap: MaioHe3 i NaCTIACC KyTHIC, Wwa.

1. Konaa 6ap Kypas-XaGALIKTapAs! KOMAIHbIN, GOTLIK TOTKLIHAAPALIH «COKKEI» CEpiH
Kanaii kepceryre Gonagi?

2. BipHeuwe Wwawabi KaTap OHANACTHIPHIM, TOMKHHEIH TapanYbik 6akeina

3. Toxipue meH WhiHalibl OMIp apachiHAaFLI YKCACTLIKTApAL Tan. Mbicansi, KaTTbi
MyzbiKa.
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V' AifHagan Wassinsicka eki CayneHIK KHsInbICY HyKTeCi
— B yKreciir, B, Gelireci 60bin Tabbi1a/s
¥/ A HyKreci 6acThl ONTUKATLIK OCSTE OPHANACKAHANIKTaH,
A Hycrecitin A, cyperin any yui B, Hycreciren
OCaKe NepREHAUKYAP XYprizy XETKiniKTL
VA, Xare B, HyKTenepin KoCwin, AB HEICaHHbIH A,B, CypeTiH anawss.
V/ Cyperre kepcertinrengel, Geiie — anbicras kepieal (LafbLnbICKaH
Coynenepaln KSINICYLINAR), TYp, KiipeFiTinre

Henikren Keli6ip kenikTEPAE O XaK apTKs! KepiHic aliHanapbis-
42 <Objects in mirror are closer than they appear» (AHagafs! HbICaraap.
WkiHaif GEHECIHEH Fapi XakbiH KapiHea) 4en Jassincan?

(RN nunsanei reneckon-pedarropnapmen arap (rarei
TiniHeH reffact — CuiHgLIpy) aiAHAND TENECKON-pepAIEKTOPAAP (TATBIHHbIH
reflectio — warbInbICTLIpY) G0naAbI. BN TeneCkoTHIK OGbeKTMBI perivae
A@HeC alina KuiaweT eteai. BipiHui pednexTopnapasin 6ipi (Tperopy Tenec-
KO6bi) 1663 XbiMel 0AnaN wbiFapbinsaH.

[loHec chepansix alinagarsi HeicanHsin Geiineci apKawan
anbicran KepiNe, Typa, KiuipeiTiaren. [IoWee aiinagarbi cyper canaTTama-
Napb! aifianarbl HbiCaHHs OHanacysiHa cafikec Gonags!

Cypakrap men Tancepmanap

1. [levec chepansiK aiiHanarsl HeiCaHHLIK KeCKiHiH Cansin, erep HeicaH MbIHaZali KansinTa opHanackaH 601ca,
Ot cvnaTTa:
3) aiiHa NOAOCI MeH OHBIK BACTbl GOKYCH BPaChIHAZ;

2) 6acrsi oxycra; A
6) aiiHansiK BacTh! OKYCH MeH OHII ONTKARLIK OPTaCh] aPACHHAT; ”
&) onTuKansik oprasa; [ S )
) aliHaHBiK, OTUKANLIK OPTHIH apTHIHAS. a

2%, Xapsi ke HaKTs| GeiiHeCiH AGHEC COEPaTSIK aiHa apKsinbl Kanai anyei- A’
AT 5 .

3+, Erep A HbiCarsl XoHe OHuiH Befineci A' cyperTe KepeeTinrenael, aiakiin 4y
werisr onTukansi ocive M KarsicTe Gonca, cepank alkaui Bactu o
Goxycuin an.
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Beliveranasik xannak | Mexanvkanbi =
TIAIKTiK Ke et TepMoMeTpAep.
esrepyi :

Merann Hemece Keaepri
Xapreinai eTkizrius | (Kapcsinsik)

AaTamKTEiHiK Tepmomerpi

nexTpeTKIaIiWTIriHK, | (3neKTPOHALIK.

esrepyi Tepmowerp)

[lewe xapuifsinbiy Onmkansik

Tewneparypara Tepmomerprep .
Toyenginiri (nupowerpep)

TepmomeTpai naipanaHy epexenepi xaHe
HKyMblic icTey Kesinperi xayincisaix TexHukacst

1. Kes kenrew TepuomeTp 6enrii 6ip Menwepaeri Temne-
paTypaHs! e/lueyre apHancan.

2. ©nweyre apHanMaraH TeMnepaTypanapAbIn Wwerikge rep-
MOMeTpAi naiiganasyra 60AMaiiAb. [leMex, aAam AeHeCiHIH
TeMNepaTypackIH enLIeyre apHANFaH TEPMOMETPA CeH CyablH
KaiiHaybiH enuey Ywin nalidanaHa anmaiiceir;

3. ©uey KesiHAe TemnepaTyparbIk MaHi Gipder Gentii 601~
Mai#AsI, TEPMOMETPAIK TeMMepaTypachi ©NILICHETIH HBICAHHBIK
TemnepaTypackiMeH TeHeckeHre Aeiiin kyTy Kepex.

4. Temnepatyparibl e/Luey Ke3iHAe TemMneparypatbl e/Leii
Tik OpTaaaH TepMOMETPAI Wiblrapma.

5. TepMOMETPAIr, KOPCeTyiH KabbinAaran Ke3ae Ke3Aepir
TePMOMETp BararbikAar! KeTEPIeTiH CyiibiKTbIK AHrelinAe
60ACHIH.

6. TepMOMETPAl WaifKala XaHe OHbIMeH Cyabl APANacThipMa.

CRUMPITIK 3¢pTXGHATLIK TEPMOMETHEH CyAsiK TeMnepaTy-
packin enue. orapsiaa KepCeTinren epexenepa ycran.

Cypakrap men Tanceipmanap

1. leenepain Xoiny ik Tene-TeHAIKTe TYPFaHbiH Kanaii aHbIKTayFa 60naAb? KyHAENIKT] eMipaeH ocbinAai
KYVABEri AeHENEPAIK MBICaNAPLIH KeATIp.

2. [leHeHit, XeybiK Tene-TeHaIK Kyii KaHaalt GUSMKATbIK Wamamen cHnaTTanasi?

3. CRUpTIIK TepMOMETPAIH 3peKeTi KaHAail GH3MKaNbIk KYGLILICKa HerisaenreHit cunaTra.

4. HayKacTsii TeMepaTypachii aHsiKray yiwit A9pirep 5-7 MUHYT KyTeai. OCbl KE3SHHIK He YuliH KaXeT eKeHit

Tycingip.

5.1 BepireH TanchIpwasi OpbIHAAYTa 6Ip CTaKaH cy, TEPMOMETP XoHe Lafbi My3 KaxeT. CTaKkaHra TepmomeTpal
Can. 5 MVHyTTan Kt OHbiK KOpCETKiLiH Xa3. COBaH KelilH CTaKaHFa MY3Ab! CATsIn, TEPMOMETPAIN KOp-
CeTkiLit op 10 MiHYT caifbin 2-3 Carar Gofis Xa3uin OTuIp. Xyiieni TepMoBAHaMMKaNSIK Tene-TenaikKe

Kauwar kesrenin Garana.
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Bakbinay cypakTapbl

1-6enim. KbicKa JayanThl Tanan eTeTin Tanchipmanap

1. EXi OpTaHbIK Geniy Lerapaceia Xapsik cayeciHis Tycy Gypsitubi
/8N . COyIe MeH .. apACHIHAaFbl BYpILTEI aTaligs

2. Erep Xapuik coynecinii xassik aiinara Tycy Gypbilubl 0°-Ka Tex 6onca,
O3 a1Ha MeH OfaH WAFLITICKAH Caye PACHIHARFS BYPBILI . TeH,

3. 3aTTbiH Xa3bik 2liHaAGFb) GEAiHeCiHIN CUNaTTaMNapsIH ara.

4. 3aT NIeH OHbIH Xa3biK aliHaZarbl GeIHEC aPaCHIHARFLI KAWSIKTEK
40 Cui-re Tew Bonybl YLK 3aTTbI aliHaAdH KaHAaH KALLLIKTIKTA
opHanactaipy Kaxer?

5. Xep acrainaare 6acnanasa 6oein, xepaln Gerinaerivi 6aksinayra
MYMKIHAIK BEpeTiH ONTMKaLIK, KYParAs! aTa.

6. XKapbIK cay/ieci ofibic aiiHara OB 6aC ONTUKANSIK OciHe napantent
6afbiTra Tycepl. AliHaAaH WaFbiNLICKaH Coyne Kanaii BarbiTTanagsi?

7. Erep aiinagarbi Gefine BYnbIFI, KiipeiTinreH xaHe Typa 6/ca,
OHAa chepanK aiiHaHsIH KaHAaR BOMFaHLI: ASHEC Ne ange OfibiC
na?

8. Cyperte 6ip opragan ekinwi oprara Tycerin Xapsik coyneci
6eitnenenren. Kaii opra, arhn | ane Il, onTuKanLIK TyproiAaH
ToifbI3AbIPaK GonagsI?

9. XKasbiK N1apannefs Weikbl NIACTAHA 3PKbIbI STKEH XaphiK coynec

TyCy coyecive .., GipaK OFaH KaTsiCTHI .. 60MaAb
. Cynarsi aya Kenipwikiepi Kawaah KyGbLnbICTSIN acepiMen
XeATHpaliAL?

11, KanBbipaan KeifiH KemnipKocakTbiy naiiga Goysi KaHaai
KyBbunbICnen TyciHaipineai?

12. Erep nuk3ansiH Oprace! weTTepine Kaparanaa .. 601ca, on AnH3a
WaLbIpaTKeI 6072

13, KiHarbil MH33AaH WHKKaH BYPSILL OHbIH 6C GOKYCS apKeinbl
‘eTep. ln3ara TYCKeH Bypeily Kal 6aFbiTTa Tapanfan?

14. Erep 3T XvHarbils IMH33A2H €Ki GOKYC KABIKTHIKTa OPHATACKaH
6071Ca, 3aTTbIN WH33AFbI GEHECIHIN CUNaTTaManapsIK aTa.

15. LLaLbIpaTKs AMH334aFb! 3ATTHIR BeiHeci Typa,

16. lun3ace! 63p ONTUKANSIK Kypanaapas! ara.

17. GoroannapaTTarsi 3T Belieci cunaa.

15. Kawpalt ONTMKaASIK KYPATA 3aTTLIK BefiHec HaKkTb, yAKeRTinreH,
TeHKepinren 6onasi?

19. IuH3aHbIH CHI3HIKTHIK YKEIO] 5-Ke Te ekeHi Hewi Ginaipea?

20. JIuH3aHbIR ONTAKALIK Kywi <=1 AONTpUS
2) <= » ewi Gingipeai?

6) 1 vonTpus Hew Ginaipeai?

21, XKyKa /H3a GOPMYNACEia BAILNaHBICTEI GUIMKALIK WaMANAPAS!
ara

22. Ke3jik Top KaBiifbinaarsl 3aTTsIK Gelinec TeHKepinin KepiHeal
HenikreH 6i3 3aTTapasI ToHKEpIATeH GOPMAAA eMec, Typa Kepemis?

23. KaKelHHaH KOPIWITIKT Ty3eTy VLUK .. AMH3achi 6ap Ke3UAAIPIK
naiigananeinans

24. HeikTes Kap ak, an yiie kapa TyCTi 60nagsi?
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DNeKTP SHEPTUSICLIH OHAIPY

DNEKTP SHEPTUACHIHbIH KO3AePi

SHepreTika — TYPFbi Yii/ep Mer KacinophIHAAPAbI ek~
TPMeH, XbUIABIR CYblK ME3TIAAEPIHAC XoUIYMEH KaMTaMachis
eTeTiH GHAIPICTIH XeTeKiui Canacel. JHEPrUAHLI OHAIpY Ko3-
Aepi ken, 6paK keGiHe HepruA TabF razasl Xary apKsibl
onaipineai (2.3). Myaaii TypAeri SneKTp CTaHLMATAPLIH Xbiny
anexTp cranumanapsi OKIC) Aen araias. Kasakcranaa 50-aeH
aca xbiny 3neKTP CranwuAck! 6ap, onap 7.1-kapTaga kepcetin-
ren.

7.1-kapra. Kasakcranaars X3C-rep
1 — Eki6actys MAC-1, 2 — EKi6acrys MAIC-2, 3 —
Nasnoaap X3C, 4 — Tewipray nexTp Cranumacs:

7.1-kapracei 3epTTen, Keneci cypakTapra Xayan Gep:
1. XK3C Here ocsi aifiMakTapaa cansiran?
2. 3neKTp 3HeprAACH TYThIHYwWIsIFa Kanali KeTkizineai?

7.1- aHe 7.2-Auarpammanapsinaa Kasakcran wew anemae
OHAIpINETIH MEKTP SHEPrUACH] YNECTIK KaTbIHACTEH KepCeTiAreH.
7.1-kectecinge anemaeri ipi K3C Gepinrer.

7.1-xecme

Avayst e Omean rypl ":_""‘:M”‘“"_;"

Tuoketuo Kermain Kowip 66000 MBr*

Taituxyn XOC | Taitaars Kowip xone | 56240 MBT
T raz

CypryT MASC-2, | Pecen Myiai rassi | 5597,1 MBT

* MBT — MeraBarr — KyarThix enwewm Gipsiri

Snexmp swepeuncer Kaii-
dan anvirader? Kasakcmanda
~Kebike Kandaii sHepeus ke3epi
Kondansinadei? OHIpic new
mypueicma srexmp snepauscel
Katida xymcanader?

7.1-auarpamma. Kasakcranga
3NEKTP SHEPFUSCAIH OHADY
1% — XK 5%—CC

7% — ASC,

7.2-pnarpamva. Snewe

INEKTP IHEPrURCHIH OHADY.

C3C — cy anextp Cramumachi
KK — XaFbipTbInaTLiH
aHeprua ko3aepi

K3C — Xeiny 37eKTp CraHumAce!
A3C — aTom 3neKTp CranumACH
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EXE 3nextp sHepruschiHbiH KyHbIH ecenTey ]

Ll 3neiTp aHEprUACHIHbIK WhiFbIHBL. ToNeM XaBapAamMacsiH
KOMAHSIN, BBOHENTTIH S7EKTD SHEPTUACHIHLIN SFNIK WeiFbiHSH ecente.

AGOHEHTTIH 37€KTP SHEPTUACHIHBIN AAAbIK WbIFbIbI. 9 2-KecTe

nextp WeprwAGet yiiv ronew xaGapnamace. Uinge, 2016 .
Kexe wons 00001111
Ecenreyiurn | Ecenreyiurtin
Ecenxe any Gacranu | conra [
wypanes | MOMUSPIEME” | | op ceryiurepi. | kopceriiumepi | KBr-car
(Brecan) | (Breca)
1112222 [ryw 5700 5810 ?
1112222 ey 10800 11060 ?
Ecxepmy*:

Ka3aKCrangass! 1eKTp SHEPTUACHIHLIK Tapudsi aiiakka XoHe KOTAaHY
YaKsiThika Toyeni. Oprauua ecennen Tapuch BoiibiHiua KyHAIT Menepnene
(7-00-en 23-00-re aefii) 1 kBT » car yuuin 18,01 Texreni, TyHri Menwepnewe
(23-00-geH 7-00-re peiin) 1 KBT + caf ywin 4,53 Tewreni Kypaiiasi

CEEEEEEED 1992 oinei Armarel Kanacsinga Kypsinsa «Caiimars
KOpNOpaLwACs! OpTala ecenne kykike 2000 EKTp SHEpUACH! ecente-

Yitbit Xacan weirapags.

(G Snexcrp swepruncuimbin Ky (O) wbiva Gopuyna Goibikwa
eceneyre Gonaau:

C= Pt Tapnd = A - Tapid, wyHRIR P — KyPHAFHNLIN KyaTH, € —
KYPBINFLINBIN XYMBIC ICTeY Y33KTBIF, A — TOK XYMbICh! HEMECe 37eKTp
SHEpTUACHMLIN WbiFLis!

TOKTBIH, XYMbIChIH HEMECE 31EKTP SHEPIUACHIHbIK, Wbifbi-
HbIH ecenTeyre apHanFaH KYpbiFLl ecenTeyiw Aen atanaasl.
On 6apabik naTepAepAin 6acnanaak ananbiraa xaHe yiinepae
OpHanacrbIpsinaasi.

LUlbifbiHA@NFaH SHEPrMAHbIH Bwewm Bipni
(KB » car) 60bin Tabbinas!

1 kBT - car = 1000 BT - 3600 ¢ = 3600000 [l = 3,6 - 10° /I

KkunoBatT-carat

Ecentep wirapy mbicans

Erep Kip XyFLil MaWWHE KyHiHe OpTalWa ecennen 3 caraTka KOCHAATLIH
60/ICa, OHLIH TYTLIHATLIN HEPTUA WbiFbiHLIH ecerTe, OHbIN TOYAIK iikeri
Ky ecernTe. Kancuipana KYpbiNFLIHLIH TEXHUKATbIK ACPEKTepi Gepinren.

Cypemme ap xwindaper
weirapoinean exi Komnoro-
mep Gedinenenzen. Onapdin
Katicsices snexmp sHepauscein
~Ko6ipex mymeiHameinein Gor-
xa. Condipy, Gipar; xeniden
axeipamaran Kesinde nexmp
Kypandapel snexmp Inepaus-
coth mymeina ma?

Inextponasl ecenteyiu
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Tapayabl 6exiTy

Biniminni Texcep
1. Xapsik coynenepi ayasaH WwiHbl GetiHe Tycin Xa-
Tulp. /JONTepre cyperi can XaHe LbiHS! MeH aya-

AaFb COyNENepAIH XOMbIH 9pi Kapaii cbi36a Typirae
Xansacroip.

2. Tepese wibice! 631 apKbibl GTeTiH KapbiK caye-
7epitt 01apFa MapaATes GaFbITTa XeUKLITaTLIH Xa-
3bIK AT AGCTHHA G0N TaGbiaAbI Hestkrer
613 Tepese WhiHbIC ApKLUT! KApaFaH Ke3je 3aTTap
XbUKEIFaHA2i 607bIN KOPIHGEIHTiHiN TYCIHAIP.

3. CykyiibiFan cTakanra GOC TYTiK Keney Typae Gaei-
pbinFan. CyperTe Kepcerinrenaei TyTikke Kapsinaal
Canbitfan. Erep TYTIKTH GaTbipbinean Geniritie Xora-
PbiAaH KaPaCa, HEiKTeH O aiHa TaPI3A] XbiATbIP 60~
TbIT, a1 KAPBIHAAUTI TEMeNTi G0/iri KopiHGeiTIHiH
citaip. Erep TYTIKKe Cy KyIACaK, HeAKTeH on XbiTbip
€MieC XaHE KaPbIHAIL TONbIFbIMEH KOpiHeAT?

4. Henikret Xapbik 6TKI3riWTiH KYPT inyi OAGH wiira-
ot KAPBIK AFLIHGI XAPKbILIHBIH €43YIP S/CIPeyiHe
76in Keneriin TYCiHATp. Vinren Xapbik eTkisriuTeri
XapbIK CoyMeCiHiH XOMbIH Geitere.

5. Erep Xacsin 6CiMAIKTI Xacbin XapbiK aCTiHA2 y3aK.
YaKbiT 60iibi YCTaca, He GonaTbiHbl Typansi oina-
Hbin Kep.

6. BynanFaH Tepese WhiHbICHINA CanbinFan Gurypanap
2Cipece KapaHF| yaKbiTTa HeKTEH aHbiK KopiHeTiHit
CHHBITTACTaPBIHMEH TaTKbTAHAGD.

Bisnin emipimisneri pusmxa

ABTOKSNIKTEDAE aybip METEOPOAOTUANLIK XaFAAIAGPAR
(KaHBAID, TYMaH) KO3fany YLK TyMakFa Kapcsl caphi
TYCTi wamgap icke Kocsinaabi. Henikten onapas! Heria-
i WAMAADALIK ACTBIHFI XaFbIH OPHANACTHIPATEIHEIH
Tycinaip. Cew Kanaih OFnaiicir, WaMAAPASIH capsi TYCi
Kangail pen arkapansi?

Biniminai 6arana
B Tapaysiiy OKY MAKCATTZpbIH KaHWANIKTb! MEHTep-
FeHiR, Typanl OiAaHSIN Kop. B3iHe ChIH KO3IMeH Kapa.

Kecreperi TUICTI TYXGIpLIMAGPAS! TaHAa Xare 9p6Ip
YK IR KEKCHI TYCiby YL He icTey kepenTiriH X,

Men o3ivie KanwanbikTe! cenimaiing
Mein KonbiMHaH ... kenei.
361K NaPaATe NNACTUHAAA Caynenep XOMLI
cany;

TOMBIK iLUKi WaFbIBICY KYGBLABICHIH TYCIHAIPY;

KAPLIK AVICIEPCUACHH aHLIKTaY;

| xapik wawsipaysin Tycinaipy;
XapbIK WaLLIaYbiHa MbICan KeATipy.
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MaruuTTepaiH xoHe MarHuT
epicTepiHiH Herisri KacueTTepi

TYPMBICTIK KYPanAs! XeHAeY KesiHae Keiiae Bypamuereni
XeTyi Kubit Xepaepre Aeiiin bypay kepek 60aasl. OchiHAal
Xar Al KeMeKKe MarHTTIK GypaybiluTap keneai, onap Gypa-
VhILUTHIN YLIBIKAR O3AiriHEH GypamLIereH] yCTaiabL.

MarmT — 63iHik MeHLIKT] MarHuT epici 6ap, TemipaeH, Hit-
KeNb4eH, KOBANIbTTaN XOHE 01aP/AbIH KOPbITIANAPbIHaH MeTann
©HiMAEpiH TapTaThik AeHe.

Byn co3 excenri rpek TiniHgeri «Magnetis lithos» cesinen
WhikKaH. O epTeAe TabuFy MarHETT ke OPbIHAAPHI TabbinFak
MarHics alivarbibin aTaybiHan anbiFan.

TypaKTbl MarHWTTep TemipaeH, BonaTTan TypaTbin KywTi
X@HE HYKEb MEH KOBa/IbTTaH TypaTiH 3/Ci3 60n6iN GoiHei.

Tabufin MarHuTTe Tabu TeMip KeHiHAer MATHWT TacTan
WhIKKaH Aen caHanaasl. KacaHaw! TYaKTel MarHUTTepAl kywti
MArHAT OpiCTepiHe eHri3ren Ke3Ae TeMIpAl, HMKeNbAl, KoBanLTTbI
X@HE ONaPABIK KOPLITNANaPsIH MATHATTEY apKbilbl aNabl

Maruut nontocrepi

TYPAKThi MarHT 3pAAIibIM €Ki MarHATTIK IONOCTEH Typaabi
contycri (N) xaHe OHTyCTiK (S).

Efep MarHWTTi TEMIp XOHKaChIHa XaKbIHAATCa, OHAR KOHKa
MarHuT NonoCTepie XabbiCasi. BYAaH TYPaKTbl MarHUTTiR
€K KyLUTI MATHWT epici OHbIH NoMIOCTEpikAE ekeHin Galikayra
60apbl

MarnuTrix nontocTep XaHe onapasiK e3apa spekerrecyi

Marepuanaap: exi assik MarHAT, GipHELLE Kara3 KCTbIpFLIL

1. MarkiT noniocrepisin 03apa apeKeTTeCyin 3epTTe XoHe KOpLITSIHAS!
xaca.

2. Karas KuICTsIpFBILTLIN KeMEriMeH MATHWTTIN opTyPA Bonirinaeri Kywin
sepre

3. 3p Gorifine MArHMT KyLUiHe KaTbiCTHl KOpLITHIAS Xaca. Kafi xepae
MarHT e kyuri opicke ne?

MarwuTrepain apexerrecyi:
bip-Gipite Gipaeii nonoCrepmen GarbiTTansan MarkwTep (N-N Hemece

5-5) Tebineai, an Kapama-kapcsi NOMOCTEPMEH 6aFLITTaNFaH MarHATTED
(N-S) Tapreinagsi.

Kywdenixmi. omipde mae-
wummiy  mare  Kawdail
xardaiinapda Kondansinamei-
o Ginecin? Aman Gep.
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MeH LienbCHifAIR LKaNanapsi CansICTbipcak, aBConiorTik Hon-

ik MaHi — 273,15 °C Temnepatypara caiikec kenesi.
ar Lensciit wikanaceinan Kenssuh Wkanacsiva ayaapy Gop-
Mynace: T=T °C + 273,15,
FR— Temneparypanst kenbaunven (K) onuey cewin, 7-coinbinTa

B x| OKbiFaM KT, €, M CMAKTS Heriari ewiey GipaikTepiHe Xaragbi,

e | o

TemnepaTypaHbl ayAapy Mbicanbt

N XKep 6eTiHiy, UHBPaKsi36u1 3epmmeyinen Keliin fansimaap
,,,,M NAGHETaHBIH eH bICTBIK XepiH aHbIKTaal. Bya Wpanaarsl Syt

wesi. By wengeri 6ip per enwerrex Temnepatypa +70,7 °C
60/17ak. AN R, TEMeHri TeMnepaTypa AHTapKTMKaZa Tipkenai.
Tewnepatypa 93,20 °C 607461, Ocbl TeMNepaTypanapAbik Mak-
Uenscai one Kenssun AePiH KenbBYHTe ayAapalisik
TEMAEpaTypanapLiH CanbICTHIpY T=707°C + 273,15 = 343,85 K
T=-932°C + 273,15 = 17995 K

apenreiit wkanacsinan Liensc wkaraceiva xawe kepi
ayaapyra apHantan GopMynanap 6ap. Onap: T °C=(T °F-32)x5/9 Hemece
TOF= T OCx9/5+32

CypakTap MeH Tancuipmanap | . . v M
1. Tewneparypansi enuey yuin Lenscwii kangai exi waris- [ E = B B
A A TanAaAbI? Cen Kanai ofinaiicei, Here 47 ochi [+ & i = [
CESCEPNERCINTLR 0. <o 20- 20: -
2. TepmomeTpnepain Gony menuepnepi ansikra. Ocki
KYPATAIPALIK KOPCeTKILITEPiH KaTenikTepiMe Xas. En |0 = o @ b
97 KepceretiH Kaih Kypan?
3. TemnepatypaHbii 6epinren MaHaepin X6X BoiibiHiwa | o o o- o o
aypap: 5 °C; ~13 °C; 0 °C. Lienbcuii Men Kenbsy wia-
NGbINbIH aMbIpMAIILITSIH TYCHAP. w o o o 0
Kenssitk, Liencuii xane QapeHreit wikananapei canbic- | L. ke L o
Th1p. LKananapAbIK APTIKUbLTLIKTaPE! MeEH KeMuWinik-
Tepit Kepcer.
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5) XapsiK, Caynenepis WLifapsin TypFan XapKeIparas HYKTeHik op-
Hanackan opHLIH can 0]
©) KapKsiparan HyKTeHin auH3agare! Gelinecin can U]
) Erep XNHasbiLu IMH3aHb! WAWLIPATKBIL AVH3aFa HEMECE Wwalubi-
PATKbIL MH3aHEI XVHAFBILY IVH33FA A/MACTBIPCA, KapKLIparaH
HYKTEHiK MMH3anarbi Keckiki KanAaii 60nap eai? Cyperin can.  (2)
110 ynaii]

KUHaFBIL TUH32HbIN GOKYCTbIK KAWBIKTHIFbIH aHbIKTaY GO 3€pT-
XaHaNsik KyMBIC OPBIHAZY KESIHAE KEAEC MOATIETTEp anbiHALE Xapbik
KO3iHeN NMH3aFa ACTIHII KAWSIKTSIK 30 CM, a7l IUH3ZAGH IKPaKFa Aeiin
15 cw. Onali 601ca,

) XapLK KO3iHi Keckinin chnarTa; @
) NH3AHEIH (OKYCTBIK KAISIKTEIFHH ecene; 0]
6) MVH3AHEIN ONTUKALIK KYWIH JHBIKTS; @
5) AWM YAKeliTyiN ecente; 0]

©) 630 TaHAFaH MACWITAGTa XapLIK KE3iHIH NMHIaAaFLI Geii-
HeciH can. Ecen WwapThiHaa GepinTeH MMH3aAaH Kparsa Aeliiuri
KAWBIKTLIKTS €3 CYPETiK GO/ibIHIA BLIEHTEH KAWbIKTLIKeH

CanbiCTp. CeHir CypeTiH KaHwanbiKTsl A2n Gonasi? @
) XapeiK KesiiK CypeT Xopaman 6oy YL OHbl AH3a4aH KaHaa
KAWLIKTLIKT OPHaAACTSIPY K2KET GONATEIHLIH TYCIHAIP @

) Xapsik Kesin 1uH3ara Kapaii 10 CM XaKsIHAATTHL JWMH3aAaH
XaphiK, KesiHi| Cyperke AeHinri KalbiKTbifbiH ecente. Cyperrin
‘o/leM] XapsiK Ke3iHiK enuemieH KaHwa ece epexueneneai? (2)

) KecKiHHit o/ XapbiK Ke3iHiK enweminen 3 ece epexue-
MMyl Wi 3Tl AMH3IAAAH KaHAGH KALIBIKTHIKTa OPHANACTBIPY.
KepexTirin ecenre. ®

113 ynaii]
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YKapbIKTbIH, CbIHYbL

Cen wengeri carbin Typansi ectiren 6onap-
Coik. Bipak, carbiMAs! CypeTTe Kepcerinrenaeit
KaiMri achanbT Tecenrer Tac xonAaH Aa Gaii-
Kayra 6onagl. LLyaKkTbl KyHAEPA® Tac Xon4a
WanubiK XaTKaHAal KepiHea, Wik MakiHAe
TaC XOM MYAEM KypFaK.

Cen kanaii oiinaticei, mac xondare! «uwian-
wik» XamKandati Kepikemis Kepikicmi Kandaii
GusuKansi KyGeinbicnes mycindipyze Gonadei?
Kawdati xardatinapda oceindaii careimde! Gaii-
Kayra Gonader? eIk MaHiAde ocsi Xardalinapda
‘acansm mecenzer mac x0nda 6is Hewi Kopewmis?

Cen ocut Tapayna:

¥ xasui napannens nactagarel
CayneHiK XOMbiH Canyzbi;
¥/ Tonbik ki warbinsicy KyBsALICHH TYCIHATpYAT
V/ Xapui ANCnepCUACEIN aHIKTaYAL:
V/ XapuKTHiK Wauwsipaybin TYCIHAIPYA XoNe
MbICan KeATIpYA OKbIM YiApeHeciK,

CeH MbIHa Co3nep MeH co3
TIpKeCTepiH KOMAAHATbIH BONACHH:

¥/ exi monaip opTaneik Goniky
Werapaceikga apbiK cayne:

6yphilbi TyCy GypbilbINaH .
V/ TONbIK LUK WaFsUTbICYAs TYAPATEIH TYCY
GpbiLU| TOMBIK iLKi WAFLIBICYALIK
ypbiwbi fen atanazs
V/ aK XapbiKTbiN . XikTeny
KYGbLAbICL . AeN aTanagbl

TloMapansix 6avinambic

Cen «Teorpadw» nowi cabaxTapsita KenTeres
A6 KYGLUILICTAAL, COHBIN iLHAE ONTAKALIK
KyBBUILICTaDALI OKLIN Yipenait, Mexrepren Ginivi-
Aepit CaraH KYGbIILICTapAS! «OU3MKa» Cabarbinaa
KaPACTLIPbINATSIH QUSMKA/LIK 33HAAP TYDFbICHHAH
TyCinaipy Ywi Kaxet Gonagsi. <Marewmarika» ca-
6aKTapsiiaa MeHrepres Ty3ynepai cany Aafasna-
PLIK_ €Ki OpTaHLIH GeiHy Werapaceiiaarhi Xapsik
caynenepain, xonsin Gelineneyre KemexTeceai.

ByPSILITapAL AHLIKTa Bity — CoyneHiH TYCy XaHe
Ciby BYDLILUTADSIH CANBICTIPY BOALIN TaBbiNags!
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Cupaxvapra xayan G
Kol Wwansinbik KeAeprici Kui3asipy Xi6irik Temneparypace! apTkan
caifbin Kanaih e3repeai?

2. Keisy Wamaapsin Kawaal Matepuanaan Xacaiigei? He yuin ocsigali
MaTepUaNAaH AQTSIHARNTHIHEIH TYCIHAID.

3. Kei2y Wang4aps| Mew SHEpTHAHS| YHEMACTTIH WakAap apacsiiaa Kawaaii
aiibipualsineK 6ap?

(ST orviarin apxeins: ererin Tok kywiki kepHeyre Tayenainix
fpaguri BoALT-aMnepaiK cunarrama aen aanaasi (BAC). Cyperre pea-
cTop (R=const) (a) Xawe Kbizy wambika (@) apancas Tayenainik rpaguri
IU) kepcerinren.

VA Al

U

| 7 s

Henikren keiiGip erisriwteperi Tisbe Geniri yuwik O 3aHs
OPLIHARNaAL, a1 6ACKa TKISFILITE YWliH 01 OPHIHAANMATASIT

Cypakrap men Tanceipmanap

1. Cyperte Gec pesuctopra apHansam TOK Kywiki KepHeyre Tayenainik I(U) rpaguri kepcerinres. Pesucrop-
13PALIK KEAEPT MaHAEDIH CANICTHIPHIN, ONapAbl ECY TOPTIGiMEH OpHARACTHID.

Z

2-cyper
ip ekisriue apHanraw BAC Kepcerinrex. Tomengeri KepHey MeH TOK Kywikii MaHAep

2. Cyperre Genrin
1paguKTe Kanaii OpHanacaTsiHui 607N Kep.
N

VA

B

0" 20 B

3-cyper
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i Banky < kpucranpaHy

KaTTbl peHenep

KaTTbl AeHenep Miluikin XaHe kenemin cakTaiiasl. Ousuka-
NbIK KAaCMETTEpi BOiibIHLIA KATTbl ACHENEPAI aMOPTLIK XaHe
KpuCTanasik AeHenepre 6eyre 60/1aasi. AMOPGTLIK AcHenep
KaTTbl AeHenepaiH, (KaTTelnbIK, 6EPIKTIK) XaHE CyMbIKTHIKTapAbIH
(aKKBILLTLIK) KACHETTepIHe e, OChiHaal AeHenepae kewicTikTeri
MOneKynanap Thifbi3 OpHanacnaiiasl. MyHaali AeHenepre wa-
AbPAbl, WibIHbiIHbI, KAHVGONLAbI XaTKsI3yFa 6013l KpucTan-
AbIK AGHENEP KPUCMAA TOPAA ATOMAAP MEH MOAKYNaNapAsIH,
ThiFbI3 OPHANACYbIMEH epeKLIeneHe]

Kpucrangpik, Xane amopdTbik AeHenep apacbinaarhi
BIPMALIBLALIK. AMOPTSIK XaHE KDHCTARALIK ACHENEPAIH CYPETTepit
KapacTip. KpACTaneik XaHe aMOpQTeIK AeHenep Gip-Gipiken kanaii epek-
LieneHeTiHiH Tanksuna. AMOPOTLIK AHENep KacHeTTepi GofisiHwa Kanaaji
Aevenepre (KATTbI Hemece CyiibiK) XaKbiH eKeHgiri Typansi ofinas

Banky

My3/s1 Kbi3AbIpFaH ke3ae on epudi, CyibiKThiKKa aliHanaasi
Temneparypa apra 6actaranaa 6y AeHeHi KypaiiTbin Genuek-
TEPAIR KHHETUKANbIK SHEPTUACH! BCeAl (01ap TesipeK aybiTkyt
6acraiis). Benrini 6ip Temneparypaga GonLeKTep KpUCTan-
AbIK TOPAA KaNa anMaiiAL, TOP Kaii BacTaiiabl XaHe AeHe
CyifbiK Kyiire aiiHanasi. Byn yAepicke ceben GoMaTsik Temne-
paTypaHb! 6Kbimy Mewmnepamypace! aen araiasi.

Memannypeus— kendepden
xaHe Gacka da mamepuandap-
Oan memann any xare ondipy
canacei. Kasakemanda mypai
memandap (meipei, soned-
~paw, Koprac, kywic, anmth,
MeiC XaHe Gacka memandap)
wiFapeinadsi: onapdar mypai
~Kopeimnanap xacanadei.

Cenin oiiouia, memandap-
961 any ydepici Kanaii xyseze
aceipeinadss xawe Gy ydepic-
ke memnepamypa Kanaii acep
emedi?

1. Cyrac — orHokpuCTan
2. Waiibip xare weike —
auopgTaiK Actenep
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ataifas. MPOEKTOPAAPABIH BipHewWe TypAepi aXbIpaTsas.
Onap MenAIp XaHe MeAAIp emec Hapcenepal, Conaaii-ak Geii-
HeCTHa/AAPAL! (AMANPOEKTOP, AMMNPOEKTOP, ANMAMACKON
He MYNTUMEANANBIK (CaHALIK) MPORKTOP) NPOEKUMANAAS.

3

K

[14anpOEKTOpAaFH XapHIK CyneciHiv X0ni. Xapeik ke3i (2) oiibic
aiikanbik (1) UEHTDiHAE OPHaNaCasl. AVHAAAH WIBFLUIICKaH XapbiK,
KoKaencopra (3) Tycea. KOWAEHCOD Watbipanasl Caynenepai obbextuete
(5) XUHaliTin exi Xa3bIKASHEC NMH3AAH TyPaRs, OBLEKTHE 0napas!
3kparra (6) xiGepe, 3KpaHaa AMANO3NTUE (4) KeckiHi WhiFags.
Craia Peserxe [14an03uTHE — MenAIp NNeHKaAa OpLIHAANTaH cypeT. OHbl OBbEKTETIK
A\ ©OKYC new exi GOKYC aPAnLIFLINAL OPHANACTEIPaAL, COHABIKTAH
i 3KPaWAA CYPETTIK HaKTH, YAKEITINTer, ayaapsinFan Gelieci anbikags.

\

N
N, Rouann
Kaneka  XKabbickak

N G yper Goiibimwa npoekropasik MoseniH KypacTeip. On yui

KOLIAMbIH, KaIbKa Kafa3bi, QOTOrPAGHATEIK CRaAATLI KaHe nynaHbi na-
A3naH. ©3 NPOEXTOPLIKHBIN ic-apeKeTiH cunaTra,

Henikren keii6ip GoToannapaTrapasik o6vexTMBiN (oToNMEHKa
HEMECe MTPULI3Fa KaTHICT XLUTXbIMAI! Kbt Xacaian?

Gorocyperke KaparaKaa XasK KIpTUHaKbI eweC, an-
ABIHFol Xafbl apFel XaroiHan 60AHIN TYPATHIH GEAEPA CypETT] KopY Yl

Kanaii Kapacreipran AypHIC 607aAbI7 O ik CypeTKe Tex 6ip Ko36en fana
Kapay KepeK Xare OHbi KO3AeH XYbIk LIaMaMeN OCbl CYpeTTI XacaraH o~
T0aNNapaT OBLEKTHBIHIK GOKYCTHIK KALIIKTHITbINA TeH KALIBKTHIKTa YCTaY
KaXET. BYN KaWSIKTLIKTS SKCTIEPAMEHT TYPIHAE TaHAAN anyra 6073

Cypakrap men Tanceipmanap

1. Goroannapatrapaa warkiH enweml poTonnenka naianaks-
781, COHALIKTZH OPTYPA eLew e YIKeRTiAreH NosuTHBTEp
any YLK GOTOYFAITKbIL KORAGHbINAAS. DOTOYAFANTKbIL Ava- goronaras
npoeKTOpAapra aragsi. CypeTTe Kapanaiisivt YFaiTKIThIH
coi36ace Geinenenren
a) Coi362aHbI NARAANAHSIN, (OTOVAFAITKHILITSIH AEKeTiH cynar-

Ta

9) /luH3a3H XaphiK CoyenepiKin Napannens Wofbi biFys! YUUiH XaphiK KO3iH — WaMAS XaHe KoHAeH-

COPABIK CON XaK NMH3ACHIH Kanaii OHANACTHIPY KEpeXTifiH TYCIHATP.

6) HeikTen HeraTueTi (OKyCTaywubl AMH3aHbIK GOKYCHI MeH eki GOKYCHIHBIH 3pacsiia OpHATACTsIbINaAs?
2°. 3NMNPOEKLLVA TYPaNH! IAAIMET Tan XaHe C36ackIH can. Coi3BaHsiH Heriari GenikTepiH ara. MpoekusHbIN

ocsI TYpi KesiHaeri coynenep Xonsi TYCHAP.

159
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Kes. Kepy

CeH XVHaFbILL NVHIaHBI KOMETIMEH 3aTTbik BeliHecin Ka-
naih anyra Gonatbirbi Ginecik. Erep 3aT MMH3aHbIH GOKYCTbIK,
KALUBIKTbIFbIHaH YIKeH KaLIBIKTBIKTa OPHANACCa, OHBIH BeliHec
ayaapelnFaH 601abl.

Kespi kelige ipi doroannapar aen araiis, eiTeHi keckin
6epeti Ke3ain OnTUKanLIK Xyiieci doToannapar obbekTysi-
He YKCaifAbl, aNal1Aa OHbIF KYPBIbICh! AMACKATAA KYPAETIPEK.
Ke3ziiky KypsUbiChiH ceH «Buonorus» cabarbinan Ginecik. Kesgeri
XapbIK, CayARNEPiHiH OBl CYpETTe KepCeTinreH.

Koaain rypeinsicet

Kea6ypuiak

Wiiei Topiagi Aeke

Kacan ka6, Top KaGsiK,

Kopy
xykeci
Hyphe

Kabrik

Kesre TyceTin xapbik Ko3ik angbinfb BeTinge, Kacan Ka-
61K xare ko36ypwaKTa CoiHagsl. Keabypuak (xpycranui)
— /MH3a Tapi3Ai MeAAIp AeHe. Epekiue KacveTi 6ap byawbik et
KE36YPLIAKTHIH NiLUiHiH ©3repTiN, OHbl a31bi-KOMTI AGHEC eTeAl,
HoTUKeCiHAE OHbIH OKYCTbIK KaLbIKTbIFbI o3repea. Kesain
OMTYKanbIK, Xyiieci 3aTTbik BeliHeciH Ko3Ai TOp KabbisbiHa
NPOEKLUANAIITEIH GOKYCTbIK, KALBIKTBIFbI aybicNa/bl G0MATEIH
NMH3a peTiHAe KapacTbipyFa 60NaAbI. BeliHe HaKTb, KilipeiTin-
rew, aypapbinFan GopMaaa KabbiAAaHaRs, Bpak Kepy KyMbi-
Col MV KbI3METIMeH TY3ETinea], COHAbIKTaH 6i3 3aTTapasl Typa
KaBbingaiinbi3. Erep 3aT eTe a/biCTa OpHANaCkaH 60/Ca, OHbIk
6eiikeci Ke3aiH TOP KabbifbIHAa KO3BYPLIAK BYNLbIKETIH Wipa-
Tycei3 naliga Gonaasi. Erep 3T XaKsin opHanacca, ke3bypiuak
ChIFbINAAbI, OHbIH GOKYCTBIK KALBIKTHIFbI G37EPEA], COHABIKTAH
6elike ko3AiH TOP KabbirbiMen GeTreceai.

QRIS Kongin onmkanix xyiteci xare GoToanNapaTTHi canbicTBIp.
Kecreni TOTbIp. ¥XCaCTbIFbI MeH aiblpMaLLIBITIFbIH a3

Cen Kanail oiinailcein, xu-
~Warsiu nunsace: 6ap Kesindipix
~Kuze adamdap Henixmen sam-
mapdel mypa Kopedi? 3am-
‘map Kesindipix aiinezisen exi
POKyCmBIK KauibiKmbIKmak
VKen KawisiKmbima opHana-
cader.
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Epineiuriv vorexynace

BonruLTLH MORExyTaCH!
Cyibreirars: Ay

TanKTb! CLIMANPY VWK
Kyw cany kaxer

Cypakrap men Tanceipmanap

1. Kangali KyGHIbICTap MOMEKYNATapALIN KO3FanbiCHIH ATEAACHAT

2. EX@Ar fMapaTTapAsiK TaCTaH Ka/laHFaH BacNanaaKTaps! eTe KaTTel 6aceinsin
Kanagei. Here Gy7ait 60naTbIHbIH TYCIHAIP.

3. Ta3 MOMeKyAanapLI KO3Fanabl, a1 KaTTi KYViAEri AeHE MOeKYIanapbl KO3far-
Maiigp! gen aiityra 601a wa? Here?

4. «Monekynanap apeKeTreceai» AereH co3 TIpKeci TYCIHAIp. <

5%, FanamTOpAaH «FapbIlTbIk ASHEKEPAeY» Typanbl MONIMET Tan. Byn KyBbInbICTsI  TacTaH Kananfan

Dddyaun KyBsibic! MONEKYNaNAPABIH Y3AIKC3 KO3Fa-
JbiChi apKib TYCIHAIpineAl. AnPPy3us — 6ip 3aT Monekyna-
napbibIK 6acka 6ip 34T MOAeKYNANAPBIHBIK APAChiHa 63apa
ey yaepici

CEELETTE A dysun weingamasiest. Sprypai temnepatypanarsl v
CraKan oyt (cYbi, Kol XOHE BCTHIK) NATRARANBIN, BKETTEATEH WA
epy XM GaKuuna. UaFANIN epiriurir Here prypai Gonartbin
TYCinap. Uit MONEKYAAIPSIMBI AVDGYSMACHN HE XNRAMARTa A1aAbi?
oy XeAAMRATYAUN Tate Gl ACH YChl,

BenwekTep e3apa apexkeTTeceai

Ochi perTe @3apa apekeTTecyAin Kanai Xxyprisinerii Typansi
cypaK TysiHaaiigL. Monekynanapasin apaceivaa 6ip mesringe
eki ©3apa apeKeTTecy — TapTy aHe TeGiny — naiia 60/aabi.
By 9peKeTTepAiH AaneN — KaTThi AeHeHiH GopmackiH caktan
Kanybl. COHbIMeH Karap 6i3 Chify HeMece co3y apeKeri KesiH-
A€ KaTTbl AeHeHiH KapChinbifbii Gaiikaii anamsis. byn yaepicri
XaKslH MoeKynanapasI 6ip-6ipiven e3apa apekerTecyimen
Tycinaipyre 60agsl. EKi iprenec Monekyna TapTeinagsl, 6ipak
ONap/ALIH APACHIHAaFLI KALILIKTLIK Y/Faiica, OHA 6y TapTLINbIC
KywTep asanasi. Erep Monekynanap apachiHaarbi KawbIKTaiK
asanTbin 60NCa, OHAA TeBIN KYLLTEPi «KOChIaALI». OHBIR YCTiHe
KaTTbi 3aTTap MeH CyiibIKTIKTap Te6iny KyWTepiHiH apKacsiiaa
Tyrenaeii colfblAMaAbI.

Bedopmauusnansan aenenin kenemi. Epmexcasgsit Gip
6ot XIIT XaHe OHSiK KGN MEH2yPKaHsiK KeMeriMeH L. OHbi
KTl KeICHIN, K@nEMiH KaiiTagaH onle. BeNIEKTIK Kenewi o3repai Me?
TanKeL1aHAP. EpMEKCa3AbIH BOJirin Cuiy KediHAe 63apa SpeKeTTeceTin
KaHgal KywTepai aTait anacuii?

MKT TypFbiCsiHat TYCIHAIpYre ThipbiC. 6acnanaakrap
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XapTbinai eTkisriw KypbuFbinap

KapTbinail TKisrilL — 6yn TeMNepaTypaHsiK apybiven
MeHwWiKT Kegeprici asaTei 3aTTap. XapTeinaii eTkisriuTepre
12 anemeHT xatagei: B, C, Si, P, S, Ge, As, Se, Sn, Sb, Te, I. Onap
MeeneesTin nepUOATLIK XYVieCiHik OpTaceiiAa OpHaNackaH.
OnapasiH iWiHAE KYPAAAPAR e XVi repMaHUIT, KpEMHUT Xate
cenen naiipananbinagbi.

JKapTbinaii eTKisriwTepain Herisri KacueTTepi

V/ KemTik 60M1in TaBbUNaTHH XapTHUAGH eTKIzrilTep p-TUT] (pOSitive)
TACHIMANAY LSINGP X2HE SAEKTPOH G0N TaBSINATHIM XapTainalh
enkiarituTep n-TunTi (negative) TactIManAaywsInap 6ap;

V/ Xaprainalh ercisriurepaik 1aza xare Kocnankl Typaepis (6acka
3aTThiH TOMsi 61 3aTTHIK ATOMSIHa KOCEINAAL) BXEIPATAAL.

KapTbinaii ©TKI3IiLL AUOA — 31eKTPOHABI-KEMTIKTI aybicybi
KY3€re acbipblaaTbiH Kypan (p-n aybicybi).

a) XaHe o) CypeTTepiae AMOATAPAbIH KeH6ip TypAepi Kep-
cerinren, an 6) xarAaliblHAa Chi3634aFbI AOATEI WAPTTH 6en-
rici kepcetiren:

A

Avos  Karoa

a-cyper a-cyper 6-cyper

SIS pwoarsin KYMBIC iCTey KaFMAackIn seprTey.
1. Cyperre kepcerinren TisGexTepai Xuna
2. Xacaran roxipuGensi cunara

/10 Tex Bip BaFLITT MEKTD TOTbIH OTKI3EA), OHBIH Bip XaKTHI
enciriuir Gap.

dKapTbinaii eTKisriw AMOATaPALI KONAAHY:
¥/ aybicnians TokT Ty3eTy;
v curnangapa Gepy xae Kabsinaay;
V/ MAKPONPOLIECCOPLIK TexHIKa;
¥/ TOK NeH KepHeYAIN TYPaKTLINbiFsi

Tepmopesucrop — Keeprici Temnepatypasa Gaiinansic-
Tl ©3repin OTLIPATLIH XapTLIAAIA BTKIrL Kypan. TepMucTOp
(NTC — Negative temperature coefficient) gen Temnepatypa
apTybIHaH a3aATbIH TEPMOPE3UCTOPALIH KeAepriciH aTaiiabl. Mo~
3uctop (PTC — Positive temperature coefficient) aen Temnepary-
Pa apTybIHaH apTaTbIH TEPMOPE3NCTOPABIH KeAePriciH aTaiiabl.
CypeTTe TepMOpe3NCTOpAbIK WapTTsl BeArinepi KopceTinren.

Snexmp sHepeuscor Kes-
epinin Bipi ky+ 6amapennapel
607161 maGoinader. Onapdoisy
KyMbicoiHbIH Hezisinde Kandail
Vaepic xameip?

/0w

I3
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Ecen whiFapyAbIK Mbicab

~10C remnepaTypacsikAa ansikFan 200 T Maccacel 6ap MY3AHIH TONLIK 6YaHYSI YLLK KaXETT] Xbiy MeALEpiH
aHbIKTa. TYTIKILEH] KbI3ABIPY KE3IHAE XEIYALIH XOFanys! eCkepIMEAL
Ocki ecen it (Ga3ansik aybicyAsIH CYIBACHH KYPACTHIPaTibIK,

T.°C
140
120
100

8 cymn
P Kty
40
20
0
-20

Q,
My3RbIY
Keizye!

1. Kyifere Xeiny KereH Ke3Ae M3 k13346, O YL Q, SHEPrUs kepex. My3 Keizysi (Ksi3sin rpadi) Gopuyna
apKeine! ecenteyre 60nags:
Q=c,m,~T)
MYHAGTol T, — My3AsiH BaCTanKel Temnepatypack, an T, — My3 epyikis Temneparypacsi (0 °C).
Q,= (2100 A1x/(xr °C) - (0.2 k1) - (0 °C ~ (10 °C) = 4200 Ax

2. 2. Copan keiiin wy epit Gacraiiasi (xacsin rpagwi), Q,= Am. Ocsl yaKsiTra AeHeHin Temnepatypace earep-
e
Q.= (34 10° fpw/xr) - (02 kr)=68000 Ax

3.3 Mys TonsiK epireten kefiin cyasi Kaiiay Temnepatypaceia Aeli K3aAs! (k6K rpagu) (T, =100 °C).
Q=c,m(T,-T)
Q= (4200 fix/(kr - °C)) (0,2 kr) (100 °C - 0 °C)=84000 S

4. 4 Kaiiway TemnepaTypaceina XerTkexHen Keiii cy Byra aiinana 6acraiiasl (kynrin rpague) Q,=Lm.
Q,=(2310° J/xr) (0.2 K1) =460000 fixc

5. 5. Mysaan 6yasi TOnkIK Naiiaa 0nYs! YL KaXETTI Xty MEALIEpiH eceneiiuis.

Q,+0Q.+Q,+Q,

(4200 [1x) + (68000 /1x) + (84000 /1) + (460000 ) = 616200 Axc

Q
Kayabbi: 616 ki

Erep yiiere 3HErIA (Xbny) KeTKI3ACE (KbI3ALIPY, BAAKLITY XaHe KaiiHaTy OpLIH anca), oHaa Q0.
Erep xyiie aHeprA 66/eTiH 60/ca (ANKbINARY, KPUCTaNA3HY XaHe KOHACHEALIAR OpbiH a1ca), 0HAa Q<0.

CypakTap men Tanceipmanap

1. Koty Ganancka abIkTama Gep. Koinynbik 6a7aHCTHIN TeHaeyiH TYXHPHIMA.

2. Erep 100 1 maccachs 6ap cyabik GactanKs! Temneparypacei 20 °C Gonca xamHe oW e maccacs 50 -
xare Temneparypace: 120 °C Gonasi Gonar Keceri TYcipince, OHga CYAbIH TeMTIEpaTypacsi Kanaaii Gonagsr?
AHbiKTa.

3. 200 1 anomHii KanopmveTpine 1 ATp cy KyifeinabL. Cy XaHe KanopAMeTp Tenepatypaci 20 °C. Copan
Kelii Cyra waccacei 25 1 y3 cansinasl. My3 TOMIK epiremten Keliin KOCnaa OpHaTbifan Temneparypans
aHbiKTa. KyleHi TOAbIFbIMEH OKWayAaHFaH Aen CaHar, MY3AbIH TemnepaTypacei 0 °C Aen Kabbinay Kepex.
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X3 NoTenumanabiv xoHe noTeHuMannap
aﬁblpMaCthblH ¢M3Ml(a}\th MarFblHaChL. 37lel('l'p TOTbL

Bak e [paach reHepaTopel GipHeLIE MUAIMOH BOALT MOTEH-
Uvansa xeryi mymKin Kayincisdix epexenepin
Kes Ke/ren 3apaaTanfan AeHe Hemece 31eKTp epiciHe op-  SCKePe omelpein, Muika cyper-
‘mi Kanaii mycindipe anacoin?
HanaCTbIPLINFaH 3apAA NOTEHMANA! SHEpTVsFa e Gonags!
OH 3apAA OK 3apAATanFaH AeHeaeH Benrini 6ip KaWbIKTbIKTa
60/CbIH Aenik. Erep 3apAATI 3apAATA/FaH ACHETE XaKbIHbIPAK
UTepCek, OHAA TeBInY KYLITEPIH eHCepy YLLiH SHepIYA XyMcayFa
TYpa Keneai, AFH 3aPAATANFaH ACHEHIH 3neKTP epiCiHe Kapcs!
XYMBIC XaCanagsl. ByA XarAaiiAa 3apAATLIK OpbiK aybiCTbIpybI
OHbl, 3HEPIVACEIH apTTbIpaas. Erep 3apaaTbl Bocarcak, on
TeBiny Kywi BarbiTbiMen YAeii 6aCTaliAbl XaHe NOTeHLMarAs!
SHEPTUAHb KUHETUKAIK HEPIUS ayBICTEIPAAS !

T ——

TPAIK NOTEHUVAN IHEPTACH Aen aTanags. @

TPaBUTAURAbIK KaHE KT BpicTepiHiK YKCaCTbiIFb
TpaBUTALIMANLIK X2t NEKTPAK NOTEHLMaNAH SpiCTepai Tanga. Onap e3apa
Heciven ykcac? By epiCTepAe MaCCaHbIH/3apAATIR OPbIH 2ybICTHIDY XY-
MeiCel Here BainanbICT?

Erep 63 3apAATSI MaHI €Ki €Ce YIKeH 3apAANIEH ANMaCTbi-
paTbii G0ACaK, OHAa €Ki ece Ken SHeprA XyMcayFa Typa ke-
neai. Tuiciue, 31eKTp epiciaeri xaa 3apaa exi ece yken
nOTeHLWanAs! IHEPTYIAFa ue BONaAbl. 3aPAATLIH 6CYi MOTeH-
Uvangs! sHeprusHsIK Gipaeii ecyiHe akeneai. nekTp epicinaeri
33pAATHI CUNaTTaY YLWiH 63 GipAiK 3aPAATAFLI NOTeHLMANABI
3HEPIIA HeMece NOTEHIMAn AereH XaHa NaPaMETp eHri3eni.
371eKTp GpICiHIK Ke3 KeAreH HyKTeciaeri noTenunans! Taby
Vit 6epiATeH HYKTEAer MOTERLANAs! SHEPTUAHbI 3aPAATHIH
©3 MaHiHe Beny Kepek.
3eKTpAiK noTeHUManas! sHeprys (€)
3apaa (q)

XBX yiiecinge notexumangsl enwey 6ipairi B (806T) 60-
2bin Tabbinasi. 1 B notenuwan ap 1 Kn 3apsaka kenetin 1 [1x
3Heprusra Tex, COMAali-ak NOTEHLIMAN XHi KepHey Aen aTanajs

Snewapik noresuan (V)=

4 Aoy
kynom

18oneT=
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Tapayabl 6exiTy

Biniminai Texcep

1. Temipaeh XaHe MbICTaH XacansaH exi biCTbik Toi
Tapwa Bipaeii Macca MeH Temneparypara e Onap-
A6 CybIK CyFa cangsi. Kaii ToiTapma Xsinaambipak
canKeinaaiA? TYCiHAD.

2. CeH Xbiny XaHe CanKbIHAaTy YACpICTepi Xbiny Ta-
ChIMans BaFbITHIHA KATBICTEI GONATBIEIN BiMeciK,
Myrigaii sy 6epyain Karuaanbik CBacsiH Xaca

3. 50 °C-pien 10 °C-re gefiin caneingarar Kesge 5 auTp
Cy XeInYASIK KaHgal Menwepi Gepeai?

4. Erep CTakanaa Cybik XaHe bICTHIK Cyabl apanacreip-
CaK, BICTHIK CyMeH BepinreH xbiny MeALep] ansinra
cybikka Tek Gonmana. Here Gynaii 6onateikbi
Tycingip.

5. Erep 2 1 GeHsuHAl XaHASIDCaK, CYALIH KaHLua Men-
wepik 10 °C-re binbiTyra 60naauI? TyTiKe mac-
cacei 150 1 Temipaen Xacansan. Keinyas Xoranty
eckepinueii

6. Cyperre geHenin KaTTb KyiigeH ras Tapisgec kyiire
XaHe KepICiHILe aybiCybIHbIK rpagHTi KepceTiren
KBINTyFa KATHICTS! [PAGUKTIH GONKTEpiH 2HbIKTa

m°c
100

Bisnin emipimisneri puanxa

XKein calisin 23aMAAPASIH KiHaCIHEH OpMaHAZPABIH
VAKeH Beiiri XaHuin KeTei. Cen XOPHIKKa WbIKKaH
Ke3fe OT Xarap abIHAa OPTTIK TYT2HBANTLIHbIHA KO3
XeTKi3yiK, KaXer. OTTul KYpFaK, arallTapAaH anbic XaK.
AN a2 371aHAbI XaHFbILL 3ATTAPAZH (KYDFaK WerTep
MeH ByTaKTapaK) Tasanayasl yMBITTa, OTThl TacTaphien
Kopuan Ko, OpManas! KOpray YLk Tarsi Kawaait Ka-
yincisik wapanapsi KonaaHyra Gonagsi?

Biniminai 6arana
B Tapaysiiy OKY MAKCATTZpbIH KaHWANIKTb! MEHTep-
FeHiR, Typalll ChikW TYpFLIAGH Oinansin kep. Kecregeri

THICT] TPKEIPIMAGPAS! TAHAR XOHE ON3PAIH APKAICH-
Chlb XKaKics! TYCiHy YWLIH He ICTey KepeKTiri xas.

 Men esime KauwanuikTei ceimaimin?
Menin Konbimman
xeiny 6epy yAepiCiHge anbiran Hemece Gepinre
Xbiny MeMUIEpiH anKTay;
ecenmepai whirapyaa oThiH Xary Kesinge Gorinren
XbinY MOMIEDIHIH GOPMYTACHIH KOAHY;

MEHWIKT] XbinY CHIibIMAbLTBIFBIHbIK QUIMKATLIK
MaHit TYCIHAIpY XHe OBl aHBIKTaYABIH AICIH
cvnarray;

MKT Herizitae 3aTTeik arperarTeik Kyiinepi esrepren
Ke37eri TemeparypanLIK yaksITKa Tayenaiix
rpagwrin Tanaay.

. Kenei.
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4-cyper. Wranrenuupkyns

S-cyper. Mynstuverp

6-cyper. Mukpowerp

9. KeAepriHiry anbikFai MoHAEPiH CALICTLIDHIN, KOPHITEIHAb! Xaca
0%, Orkisriw xegepricinin KenAeHer KuMa ayAaHsina Tayengiairi rpa-
urin can.

i Keaeprici oTKisriw Xacanrau matepuanFa Kanwa-

TKisrity Kepepricinii MewwikTi Keaeprire Tayenaiirin

seprrey.

TWnoTesa: Meic, GOnaT, ankoMMHIiA STKIriTepAiH KaVCHICHIHLIH KeAeprici

xen?

KYpan-XaBabIKTap: TOK K6, MyILTUMETD, LiaN, aMEPMET, MbIC, Gonar,

ATOMUHATIACH XaCaNFaH XYaHALIKTAPb! MeH Y3LIHALIKTADH! GPAEH Y 6T-

Kiarit, KT, €TKi3riw coiMAap.

HKymbic Gapbict

1. Anguitt ana Gepinren coi36a GoiisiHwa 31eKTp Ti3Gerik KypacTbip.

2. Mbic, 607ar, asiomwil eTKiarituTepai AB KbICKbIILITap5IHa KE3EKTIEH KO
KinrTi Tyiibikran, ap XafAaiiaarsi aMnepMeTpaiH KepceTkiuTepi Xas.

3. OTKiarituKe MyNLTUMETPAI NAPaNent Xanan, ap XasAaRAIFbl KepCeT-
itk Xas.

4. Onuwey HaThKenepin Kecrere a3

3ar R Om LA

Bonar

Meic

AnomnHwii

WiTaHreHuMpKynb — AcHenepaik iLki XaHe coIpTKb! o1~
Liewepin e/leyre apHaNtaH Kypan. COHbIMEH KaTap OHBIMEH TECIKTIH
Tepenairin Ae eneyre Gonabl

MUKPOMETP — Y35IHABIKTSI A0 NLLEY YLl KOAAAHELAATSIH Kypan.
MyRbTUMETp Hellece aBoMeTp — TOK kYL, KEpHEy, Keaeprini entueyre
apHansak Kypan. Keii6ip MynsTAMETDEp TeMnepaTypa MeH KoHaeHCATop-
A6 CoIMABNILIN A2 OMLER an3AbL

Cypakrap men Tanceipmanap

1. Erep

a) erxisritTin opTacsiuan kecin, Gip-Gipite Gypan xanracrsipca;
9) ekiariuuti yw Genikxe Gein, Gip-Gipitie Bypan Kanracteipca, TKI3riLTiK Keaeprici kanaii esrepeTitin

aHbIKTa.

2. Bonar eTKisriuie KeAeprici 5 Ow. Erep OHbIH Y3biHAsIFbiH 2 €Ce aPTTLIPHIN, KSNACHEH KAMACHIHLIH ayaHsIH
3 ece asaiTca, ot keaeprici kanait esrepea?
3. AnoMHIIA XaHe TeMip eTKI3rILITEPAIR MACCANaphi MeH Y3bIHALIKTapS! Gipaeii. OnapabiK Keaeprinepin

cansicreip.
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Sprypri saTTapAbIN Xy OTCariUTiF SpTYPA Gonas.

Xebiny 6epy mexaHusmi

AnbIHFbI TaKbIPbINTapAQ 613 6apNLIK AeHENePAIR aTOMAZD-
AaH HeweCe MO/Ieky1anapAaH TYPAThIHbIH X@He OChi MONeKy/a-
NapABIH APKAVCHICH! Y3AIKCI3 KO3FANATHIHBIH TAKbLAAABIK, KATTHI
_ AeHenepae 6e/WeKTEPAIH aybiTKy XblAAMAbIFbI OTTbIH XaHacy
HyKTeCige apTagsi. Bipak KaTTsl AeHenepaeri 6apabik Gentuex-
2-eyper. oy omciriui 7ep Gip-Gipite 6T XaKbIH OPHATACKaH XaHeE 01aP XaHbIHAZ
g e OpHanacka Moneky/anapas! «Tepeiigin, Gyn Monekynanap
3HEPTUAHB 3pi KAPali TAChIMANAAAbL CHIMHBIH TeMeparypacs!

Kerepine Gacraiisi.

Xbiny oTKisy Kesitae Tex Kara IHeprus Gepinedi, 3at anma-
eyb1 Gomaiias.

CyiibIKTBIKTAP MEH Fa3fapAblH XbUly @ TKI3FwTiri

- (CEEETETEY oy y6ive mys Gonikrepiv can ga, cy Kyi. 2-cyperre
[ KOPCETIATENAEH, CIMaybIKTH TaraHFa Gexir, CopaH Kefi ONbiN XOFaprbi
Gonirin OTKa KI3ALIP. CYAMIN 6YXiA Kenewi Kanaii Kei3arbiein air. Byn
Vaepicri MKT Typrbichian TyciHaip.

EREIEII Kyprak cumaybik ansin, owsl caycarbina kria. 3-cyperrerigeii
OHI OTKa KbI3HID. Caycarsibik Kanai Kuisransiv ai. Byn yaepicti MKT
TYpFLIChIaN TYCIHAT.

CyiibIKTHIKTaDAa Kebiny STKISrIWITIK X0FapLI 60AMaAAL, an
3-cyper. Keuny OTCIIWTIr TOMEH  ra34apAa CyABKTIKTapFa KapaFanza bty OTRTILIiK T 23,

CypakTap men Tancsipmanap

1. Keiiip Aakeinaap ky3ae erinei. Kuic kesitge acreik xep acreiaa 60nagsl. Cen Kanaii ofnaiiceir, Kai
ayMaKTa KeiCKbl A2KbUAGP XAKCbI CAKTaNaAb: KAP GACKaH ayMAKTa Ma e My3 BaCKaH ayMaKTa Ma?
CypeTtepae exi i KepceTinres. BipiHwici TCTaH, a7 exiHWICi aFalTan CanbikfaH. KaGhipFanapsibiK Ka-

MbIKALIKTapbi Gippeii Gonca, Keic Me3riige Kaii i Xeinbinay Gonag

2.

3. Erep ceq MOHETaHbi XYyH MaTara yiikeceH, OHAd MOHETa eA3yip Kbi3abi. OCh! ETTE MOHETaHIH iLuKi 3Hep-
IUACEIHBIN @3repyi TYPabl He aiiTyFa 6071212 MOHETaHbIK ILKi SHEPIMACEIH B3repTYAIM Tafti 6ip XOMbiH

YCHIHbIN KBp.
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IMEKTP TOTEI KO3FATKHILITAPAS! KO3FAATAAL], UHKYBATOPAGPA KT
KbI3AbIDFILITADL 621aNaHAADALIH WbIFYbIA KMEKTECe, XbTbiKainapaa
KerewiCTepAi cyiHe XasAal Xacaiigbi. 3aMaHaYM MEANLIMHAA Kak aitHa-
bIMBIH X3KCAPTY YLiH GAGM 3F3aCki apKinl TOK ETKI3IN emaeii.

Byn Tapayaa KA3aKCTaHAa HNEKTP IHEPTUACHIHLIN Kanaih OHAIpIAETHIN,
Ti3GeK 37eMeHTTepiHiK WAPTTb GeNTNepi MeH 01aPALIK MiHAETTep Typans!
OKbin iperecit, TOKTHIH CUATTaMaNapL! MeH 8TKI3rLITepA KOCy TYPepit
3eprTeliciv, Tiabex Goirine apHanFan OM 3aHbIH KOMAAHA OTLIPIT, TOK NeH
KepHeyj eceren yiipeHecit,

Kein Caiibit <BaliKoHbIp» FapiL ainarbinan «Coo» Xane «1poTor
FapbiuwKewmenepitiv 10-12 TonTamace: caTTi yuwbipsinyaa. Faphiw CraHums-
1apbiKAQ Heri3ri IHeprvA Kesi KyH 60nbin TaBuinasl. Bip XapbiK KyHiae
XaniKapansIk Fapsi CraHuACs) Xepai 16 pet ajikansin whirags.
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Banky »XblnyblHblH, Menwepi

Banky are KpUCTANAAHY KE3iHAe ACHEHIH TemnepaTypa-
Coi Here e3repMeliAi? Anbikfbl CaBaKTapAAH KaTTel AgHeHiH
MOAEKyN2NaPb! KPUCTANABIK TOP/ABI KaNLINTACTBIPATbIH KATak,
TapTiniTe GoAaTbIHbIH GineciH,. By Monekynanap y2Aikcia Xbiny-
7K K03FaNbICTa (TOPAbIH TOPANTaphl XaHbiHAA Tepbenei) 60-
nagbl. TopAs! Y3y YLLiH SHEPTUsHbI CHPMMaH XETKi3y Kepek.
[leHe Kei3biN KeTeai, a Mosiekyianiap TOp TOPANTapbiHAa KywTi
Tep6enicke Tycin, okl 6y3aasl. 3ar cyiibik Kyiire aiiHanag.

Kpucranaeik, Top. Kpucransik Topas! KupaTy cynbacsi
Kapacreip. Xyiiere 3uepritass: Gepyai TOKTaTKaH Xaraajiaa GanKsiTy yaepici-
He He Bonaruikbin MKT TyprLicsinaH TyciHaip. SpBip Genikreri 3aT Kanaaii
arperaTTiiK Kyiire TyceTiHin cunatra

[leHenin Bankybl yWin KaXeTTi xbiny Meawepi 6anKy
KbinybI AN aTanagbl. By Wama MbiHa GopMy/a GoiibiHua
ecentenesi:
Q=2-m

MyHAa A — MenwikTi anky xsinys (x/kr);

m — Aewe maccachi (k).

Menuwikri 6aKy Xbinybl — 6a/KbiTy Temneparypachivaa
anbikFa, MaCcachi 1 Kr AeHEHIH epyi YLLK KaXeTTi Xbiny Men-
wepite Tex wava.

3.2-kecme

Kebip aaTrapasin menuiiti 6amy xoinyer / 10° A/

(627KY TeMNEPaTyPaChIHAa XaHe KaTbINTbl aTMOCHEPaTHIK Kiichi Kesikae)
Anowmnit 39 Kymic 087

My 34 Gonar 084

Tewip 27 antuin 067

Meic 21 Kanaiies 059

Napagu 15 coan 012

Kecremen mymbic. Kei6ip 3aTrapasin, Meswikti 6anky

Kbyl KOPCETinrenH 3.2-KECTeCiH KapacTbip. Msika CypaKTapra xayan bep:

1. Kait 37T MEMLIKT] GaTKY XbIAyl 4 YAKeH Xare eK Kil Manre vie?

2. AnioNHI MeH TeMIPAIA MEHWIKT 6Ky XsinybiHii MOHAEPIH Canbic-
Tulp. JleHeNEPA MaCCanapsI BpAeit Gonca KoHe 07ap 6ip SHepria Kesi-
el KuI3ABIPLINGa, CORAA-aK 3ATTap BATKY TeMEpaTypatapsiNa Al
KeI3ALIpSINFaK BONCa, OHAG Kaik 33T Te3ipex Gankg? Erep Gacranksi
TeMNepaTypanapsI GpAeHi METAnASIN €Ki GBIiH Ki3ALIPYAS GacTacaK,
Ok HaTWXE CaKTanagsl Ma?

3. Kywicti Gonar bgwIcTa piTy MywKin 667 Byn Kecrekii AepeKTepi ocsi
CypaKKa Xayan Gepy ywiin XeTkinicri ve?

Yuiakmern konmezen Gosik-
‘mepin aniomunuiiden Kyiiein
datieindan weirapade. 660 °C
‘memnepamypada anomunui
Kamme: xawe cyisik kyiide
Gonys mymKiH.

CyilbiK aHe Kammel ano-
MUl yuiin WK HepausHolK
moni Gipdeii me? Tycindip.
Cyilei xawe Kammes anmomu-
WUl i SHEp2URRTPBIHGIN
Mandepin cansicmerp.

«KpACTaNALIK TOPABIH Kpaysin
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@ >nexTpomarHuTTik TONKLIHAAP

Kasipri kesge aliananbi KoplLarar KeHiCTik-
ke Tyrengeit 31eKTPOMATHUTTIK TONKbIH eTin
KeTkeH. KyHHEH TyCKeH XapbIK, Teneauaap MeH
PAAVIOHIH XyMbiC ICTeYiHe MyMKiHATK GepeTin
PAAVOTONKbIHAAP, YAl TENeGOHAAP, KerTereH
Wi-Fi eninepi — 6api ByriHri kyHHir, KepiHici.

Comeimen anexmpomazkummix monKeiH de-
2eHimi3 He? O7ap Kawdail Keimem amKapadei?
Adam dencaynsireisa kanail acep emedi?

Cent ochi Tapayna:

V/ TepBenic new TonKsHASK
KO3FRNICTEI CHNATTaYAL!
Kengeren Xane GoANLIK
TONKLIHAAPAS CUNTTaY A
V/ 3EKTPOMATHATIIK TONKbIH AMANG30HSIHbIH
KORAGHLINYbIA MHICANAAP KeATIDYA;
MEKTPOMATHATTIK TOMKAIHHBIH
6MonOTMALIK acepin Garanaysi;
CaHAIK XaHE aHANOTTBIK
CHTHANADALIK ADTHIKWLLALIKTApH!
Mes Kewwinikrepin TyCHAIDYA)
V/ cepikik GalinaHLICTH yiLIMAACTEIDY
KaruaaceiH TyciHaipyal
reoCTaLMoHap OpBHT MeH OHbiK
KONAGHLINYbIH CUnaTTay A YilpeHeciH,

<

<

CeH MbIHa co3niep MeH co3
TIPKECTEPiH KOMAAHATbIN BONACHIH;:

V/ TonKei Ko3ranranga . TacemManAaKGaiias,
Te.. Tacumanaanans

V' XOFaps ... YABTPAKYATiH CaYAE .. KayinTi;

v/ cangpik cnan . xopranran;

v/ op6ura— 6yn cepik Xep 6etine
KaTbICTbI Ko3FaMalh TypaTBiH OBMTa

TloHapanbik 6aitnabic

«Qu3ka» NaHi CaBAKTAPHINAT INEKTP XaHe
MarHUT OpICTEpiHiN KaCueTTepiMeH TaHbICTH, an
«<BuonOTMA» NaHi CaBaKTaPLIAA OCbI OpICTEACH
TYPATHIH MEKTPOMATHATTIK CayeneHyAiH canaap-
napbi Typansi GineTin Gonachik,
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AnekTp Tizberi

)

1 Cupasgs g o

Kepeeriren xaraailnapasin Kalicsichinaa 1eKTp Wwamsi xanaas? Here
onaih oinaichi?

2. Kanta Wambii awsin, OHbIK HEACH TYPATBIHbIH XYBHIHMEH Tanaa
Snextp Tiz6eri:

Tox Ke3i;

MEKTD SHEPTUACHIH TYTIHY LY

TYiRbIKTYLLbl XaHE KOCYLUSI KYPRNAAP, COMATPIILL, aXBIPATKbIL
eTKiariu CLiMgapAaH TYPaaLL

TOK K931 MeH SHEPrUA TYThiHYLL| 633pa ETKI3ILU CHIMAGP 3pKEINs| XanFa-
Haps.

B

Kes kenrew 3nexTp TisGeri WapTTsi Genrinepmen cei36a Typiae Geiive-
7eHyi MywKi. TI36eK Ci3BaceIH cany 6aphiCsiHga anaIMEN Ti3beK dNemeHT-
TepiH eKenei cany Kepex, COAaH COH 0ap eTKI3Ni CoiMAapMeH Baiina-
HeICTEIpbInagS

Lam Garapenra Kockinsan. LUaw caHuiH earepTeli, Gatapen
Cambi apTTHIpCa, He 6071aabI7 An 6aTapen CanbiM Garepre, Wam canbiH
apTTbipca, Hewi Gaifkayra Gonaan?

ToMasbITKBILITH XpbIKTANABIPY Coi36ach:
TOHA3BITKBILITLIY €CITiH ALWKaHAA, OHBIM iWIHAT Wam XaHaasl; an ecikTi

XanKawaa, wam cowesi. By Ti36EK HeaeH TYpybi Kepex? Ocl Ti36eKTiH
coizbaceit can

(CEEEERNE Anvaske anexrp Tisteri Neinen GanKacsian ansivsin,
Paspska corbinfan Gip-GipikiK KOMbIKaH YCTafah 180 CONAATIN TYpAb.

ToK Kesinik mindemi KaH-
0aii? Tox Kosi men Xypezini
apaceinda Kandati yKcacmeik
6ap?

S

Ecre caxra! [308

1.
2.

3.
a.

erkiariurepae 1ok 0nca;
STKiariTiH YUUTapLI TOK KesikiK
aprypni nonocTepike Kocsinca;
yainres xep 6onmaca;
TyiibiKTansan 6osca, TisGexTen
anexTp Torsl ereai.
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KyH KO3FanbIceiH 6aKeinay yLwiH OCh Kypan KonAaHbINaAL!. COH-
Raii-aK, cypeTuinep Ol CypeTTepai ayAapy YK naiiaanansa.
3amarayn boToKaMEPanap KOCLIMLIA TETIKTEpMeH TObIKTb-
phinFaH 0BCKypa KaMepacsl 60nbin TaBbLnaAbL.

O6ckypa KamepacIHbIK KoMerimen anbikan cyperreppi sepT-

1. OBckypa Kamepacei Aaiioiaa. ON Ywii OCb! Kypaas Komxerivgi sar-
Kamepa-o6ckypa TapMeH AalibikAay TECINAGPI KeHiHAR aKNapaT Tan.
2. Kawepa 06bextupi GarbiTransan 3aTapabIi ToHKepinTen Gefineci Gaksi-
72, 3aTTap s GeliHeci HerikTeH TOHKepInIn TYpFaHsIK TYCIHATp. O7 yulin
6aKbIaHbiIN XKaTKaH 3aTTaH OBbEKTVBTeH OTiN, KPaHFa TYCETiH XapbiK
Coynenepiin Kagabi cois. Iepangarsi Geiinen] Goronenka Kemerivien
Kanait cakayra 601aasi? Ocel yaepicti cunarra
3. OBcxypa Kamepachiaarb Gefineepain Onuiew uew canach! were Gaii-
RanbICTS) exenin Tan

LWamHbIK He exeHin BYriHr KyHae 6apabiesi
6ineai (aBTOKeAIKTEPAE KONALI XAPHLIKTAHABIDY YLUiH OpHATBI-
JlaTbiH JapblK KO3Aepi, ONTUKaNbIK KYPanAap). KypbiibiHbiH,
araybl exenge naiga 6onfaH xaHe on ®apoc apanbiHaars!
WaMWLIPAKTHIK aViHa WaFLIALIPFbILILI Typansl ecke TyCipei
By wamLbIpaK Gi3aik ASYipiMi3re AeiiHri 280 Xbilb CanbiHbIn,
wamanen 1500 Xbin Typra. GapoC WAMLILIPaFs! S7EMHIH XeTi
kepenmeTitin 6ipi 60/biN TaGbi1aAs

Cypakrap men Tanceipmanap

Kywaenikri oMipAe NepUCKON KOAAAHLICHINbIN Gipi KiluKeHTaii Gananapsa apHanFaH nepUCKORTLIK ecik

Ko3i 60nLIn Ta6bINAALL.

1. BepiAreH KYPLUAFHIHbIF CYPETIH Cansin, Coi36acsIH Chi3.

2. et OfibIHL3, NEPUCKONTS! KYHACAIKT OMIPAC Kanail KOMAAHYFa 60nagsI? Mblcan KenTip.

3%, KaXeTTi aKapaTTapAsI Taysin, Ke/eHKe TEaTPLIa APHANFEH  KYPa KYPACTEIp. O3IHHIR TeaTPhIRAA Ke3
KEATeH ONTUKANLIK KYPANASIH WbiFy TAPWXS TyPai KOPCRTIN, 07 XeHiHge aHTsin Gep.
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Marur epici

Anamaap 6ip kespepi KyH, Xynabisaap xare Al Typarsi
6inai. Copan keiiin anFawks! Karas KapTanap MeH KOMMacTap
naiiga 6onasl. Kasipri ke3ae MyHsIK 63pi anaeKaiiaa XeHin —
TeK CMApTQOHBIHALI KOCY XeTKiAIKTI

Kep MarHuT epicimen Kopwansa. OHbIK 6ap ekerin 6i3
TiAleci apAalibIM COMTYCTIK-ORTYCTIK GaFbiTTi KOPCETeTik KoM-
NaCTbik Kewmerimer Baikaii anambis. byn epic ranavwap iwirgeri
(Beiiveni) 6ip xepAe OpHARACKaH aNbin TYPaKTb MarHMTTIH
MarHWT epicine ykcaliabl. Kepair MarkT epicinin naiiaa 601y
CeBeBi: XbiMKbIMANb! Kbi3FaH TeMipAeH TypaTbir KepAiK Apo-
coikga. An Temip — KepaiH iLuiHAe naiiga 6onaTbIH TOKTbIH
XaKkcel eTKiriui

Kepaii commycTiK nomwociae OKTYCTiK (), OKTYCTiK Mo~
mHocikge comTycTix (N) MarHWTTiK nlonkocTepi opHazackaw. MarHuTTik xaHe

fe0rpagMATLIK noRkoCTEpAIK OpHaacynaphi apTypai

Komnac

KbiTal1aa 24amgap opTa fackipasIK e3iHAe epKiH iniHren Mar-
HWTTIK Tinlwe apAalibiM CONTYCTIK-OHTYCTIK GafbiTra OpHanaca-
TiHblt BireH. OCbiHAA/ €PKIH iniHreH TiALeci 6ap KypbunFbiHs!
6aFbITTbl aHBIKTAliTBIH KOMNAC PeTiHAE KOMAaHAbL. KoMnacTsik
KyPbUBIMb SPTYP 6O7YbI MYMKIK, BIPaK Heriari 31emeHT 60~
71N 3PKaLLAH ePKiH KO3FANATEIM MATHATTIK TinLLe Kana Gepeai.

Kepait, MArHUTTIK JaHe reorpaduAnbIK nontocTepi
ATTac MarHUTTiK nofiocTep Te6ineai aTrac ewec noniocrep Taprbinagsi. Here
KOMNACTHIK TinLIECi @3iHiN COMTYCTiK NO/MOCiMEH COMTYCTIKTI KepCeTea, an
OHTYCTiK NOAIOCNEH OKTYCTIKTI KopCeTeai? TYCIHAP XaHe TyciHiKTeweniK,
Heriin KypaiiTsIH ADNENAEP KENTIp,

Maruurocpepa

Kepair MarkuT epici Xep aTMOChepachiHbIH Werapachivar
a/eKaliAa A/bIC TAPALIM, MATHATOCGEPaHb! KyPaiab. Martin-
Tochepa KyH 6arbiTbiHa Kapail 70-85 MbiH KM CO3bU1a anagsl.
OHbIH Heriari MinaeTi — Xepai KyH MeH alweik Fapbily KeHicTi-
riHeH KeneTiH 3apaATanFaH Ge/LIEKTEp XaHe FapbIUTLIK Cay~
JIenepair, kAL acepaepien KopFay.

3apaaTanan GenwexTep ven Kepaix amochepact! e3apa
SpeKeTTeCy KesiHAE MOMOCTEPAE «TIOARPILIK YFbiAG» CHAKTI
XyMBaK XaHe aAeMi KyBbinbIC NaiiAa 6072

Kasip xwe con Kesde Ha-
sucayun adicmepi Kanai 03-

2epai?

Y
@
S
P =
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SNEKTP TOTIHbIH, HKYMbICbL MEH KyaTbl

DNEKTP TOTbIHbIH, XYMbIChL

Carar 7.3 XaHe 7.4-KeCTenEPACH TOKTbIH KepHeyi MeH kywi
Typansi TYCiHiKTEp TatbiC, O1apAbl NaAANAHBIM, TOK XYMBICHIH
ecenTey GpOPMyNaCkIH WeiFapaMbi3:

A
U=2 mA=q.U +~——
q q

JLEPS
roa=lt

A=U-I-t

(1) bopmynaHs! TypAeHAIpe OTbIpbIN, Tis6ek Genirive ap-
Hanak OM 3aHblH KOAAAHbIM, KENEC OPHEKTEPA naMbi:

u v

AU ) t= ot Q)

A=(-R)-1-t=F-R-t3)

MyHaaFbl | — TOK Ky, U— KepHey, R — Keaepri, t— yaKaiT,
A — 37EKTP TOTbIHbIH XYMbIChI,  — 33pAA.

DNEKTP TOTbIHbIH KyaTbl

Ce 7-ChiHbin KypCiHaH Kyar Tycitiri Typansi Ginecik, Kyar —
YaKsiT GipJiiitae OpsIHAANFat XyMbIC. ON MbiHa GOpMyakeH
aHbIKTanaab:

P= % )
(1) GOpMyNaHsI eCKepe OTbIpHIN, TOK KyaTbiH ecenTeiiTis
Ut

Keneci popmynaHsl anambiz; P =~ = |- U (5)

t
Tisbex Genirie apHanran Om 3aHbiH eckepe OTsIpbiM, (5)
Gopmynans! Typnenaipin, keneci opHeKTepAi anambiz:
v e
P=pU="%®

P=1-(-R=PRD

S7MEKTP TOTLIHLIH XYMBICH! — SHEPIYAHbIN Gip TYpiHeH exiHwiciue aitHanysin
CHTATTaITHIH CKanApAb, TYbiNAb! Wawa, XEX G0ibiHuwa OHbIH onuem Gipiri
Lxoyb (1) Gonbin TaGbinaas. 1 x = 18- 1A+ Tc.

TOKTHIN XYMBICHIH ecernTey apicrepi

v/ 3nextp canaybi;

V/ aMnepMeTp+BONbTMETD +CeKyHAOMEP.

‘Bonwmenis wami Kyiin Kem-
mi. Spi xapeiK, api y3aK xymeic
icmey yuin Kyame: Kandaii
wiam camein anean wew? Ezep
Gonwme wamsina Kyams apmyp-
i wiamdap Kosmein Goncas, He
6onader?

) 3Heprs yHemaeyil wam

J

6) XapLIKANOATS! Wiak
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Ynurpakynrin coynenepi Penren coynenepi Fama coynenepi

TonKbiH yabiHAbIFD 400 Hu-AGH | TORKbI y3biAbIFb 01 Hu-aen | TonKbiH yabinabirsi 10+ aen
30 Hw-re aeiiin 30 wu-re eiiin 107 w-re geiin

Wibiry Ke3aepi Wibiry Ke3aepi Weiry Ke3aepi

KatTei KeizraH aenenep, Kyw, keapy | Pewtren Tyikrepi PaguoakTveri 3atTap (ypar)
wamgaps!

Kayini Kayini Kayini

Aerextop. Aerextop Berexrop
Poronnenka/nacriHa Poronenka/nnacriva Teiirep canarsiwbl

CypakTap men Tancsipmanap

1. KOFapbiAa aTanFaH IKTPOMATHTTTIK TORKbIHAGPALI IPGIP TYPIHIH XIAIKTED AUATA3IOHEIH aHbIKTa.
2. Erep 6ap/bIK 3/XTPOMATHATTIK TOMKbIHAAPALIH KBINAAMABIKTaP! GipAeii G0/Ca, 071ap KaHAAl Karnaa 60-
AbiHWA G6HeA? AEKTPOMATHUTTIK TOMKLIHHbI KIHAATA TYPIHiH ANaNa30HbI GACKaNaPbIHA KapaFaHaa KeH?
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Kyka - JMH33HBIN CISbIKTBIK YKEHTYiH d X@He f KaWBIKTbIKTapbIH
3a GopMynachin anfawkel Gobin  Oif1€ OTbIPbIN Ta, ecenTeyre 6onaabl:

Vicaak HbIOTONHLIH YCTasbi Gorat,
arbunwbIK QU] Xowe MaTewaTwrT
Vicaax Bappoy ycinran.

o : 3epTXaHanLIK Xymbic
[Ecre caxral JPRGER——

VAKEFTY] Aen GeiiHei ChISHIKTK | /IAH3aNbIK GOKYCTLIK KAWBIKTBIFLIN AHBIKTaY
SNLENIHIK 33TTLIK CISHIKTIK /- | KaeTTi Kypan-waBABIKTap: OnUeril NeHTa, Xapbik ko3, ak Kpar,
wWewiHe KaTbIHACHIH aiTags) XAHaFbiw MH3A.
«/lnvzagart: Geiinenepai cany» TaKbIpbiBbiHaH Cer XyHarbiL
TMHSAHbIN GOKYCTBIK KAWIKTLIFbIH HIKTaYAbIH 6P TOCiIH GineciH,
BipaK xyka /132 OPMYNaCh! KOMAIHBINATSIN 6aCKa Tacin ABAIpeK
HaTMxenepai KopceTeai
1. KyKa 732 GOPMYAACHIH NGHAGNAHYIN, XUHGFHIW AMH3AHbIN $O-
KYCTBIK KAUIIKTIFBIH aHBIKTA
2. JIMH3aHbIN OMTUKANbIK KWK ecertre.
3. Afbinran MRNIMETTEAIN ASMAITIHE Scep eTeTi GaKTOpnapAbI
awbikTa

Ecen whirapy Mbicansi

[14aN03UTVS AMANPOEKTOP OBLEKTUBIHEH 12,6 CM KAWLIKTHIKTa OPHANACKaH, AMAN03ATB GelieciH KapacTipsin
XaTK2H KPaH OBLEKTHBTEH 3,6 M KALUBIKTIKTA OPHATACKAH. OBLEKTUB IMH3ACHHSIH C3HIKTHIK YKEHTYiH XoHe
OHBIH (OKYCTHIK KABIKTBIFbIH ecente.

Bepinreni: | XEX Wewyi

d=126em 0126w T
f=36m d TotEm
m=r 11

5= g QOPMYIAra KipeTih GapaiK WaManap o, OBuexTs Auiace!

XUHarbiL GONFAHABIKTaH, OHbIH GOKYChI HaKTbl XaHe F>0, 3KPaHAGFS KeCKiN
Haks! xare f>0.
A fd af

=>F L F=0126M36
Fooaf fod 36mr0126m
XKayabur: [ = 286;F = 12 cm.

Cypakrap meH Tanceipmanap

1. TakuiphinTeiky GaCHINAA YCLIHLINFGH TANICHIPMAAa AynagaH KiTan GeTike AeiiiAri KawbiKTbIKTH! ecerre. Xa-
YaBbiHab! SKCMEPAMEHTANAb! MaMIMETTEpIHHIH HaTUXE/EPIMEH CaTbiCTLIp.

2. JloHeC nuH3aHbIH GOKYCTBIK KALILIKTbIFbI 10 CM. 3aT AMH3a43H 12 CM KaWLIKTHIKTa OPHANACKAH. OHbIH Kec-
KiHi JMH32/124 KaHAA/i KALILIKTIKTA GOATBIHbIH ecerTre. JIH3aHbiH Coi3bIKTbIK YKEMTYiH aHbIKTa. Keckikai

cunara,

Buikriri 3 M 34T XHarbiL 1H33AaH 40 CM KALUBIKTHIKT OPHATAcKaH. Erep 3aT MMH3agan 60 o xepje Typra

60nCa, OHbiH GWKTirH ecerTTe. /IMH3aHLIH GOKYCTBIK KALUBIKTHIFbIH XBHE OHBIH YIKEMTYiH aHbIKTa.

4. WawsipaTKsiuw AH3aHLH GOKYCH! 0AaH 30 CM KLIBIKTLIKTa OPHATGCKaH. 3aTTeiH Keckini vH3aaaH 10 cm

Xepge TYP. OHLIH /VH3A2H KaHAH KAWSIKTHIKTA TYPFAHbIH ecee. JIMH3AHbIN COI3BIKTHIK YKEHTYiH
aneiKTa. beiieni cnara

5%, 3aTTeik Typa Geliec XAHAFbIL AMH3AAA 2 ece YAKEFTIAreH. 3aT ek OHbiH GeliHec apackingart! KaLIBIKTHIK
20 Cut. JIMH3aHbIH GOKYCTBIK KAULLIKTLIFbIH KaHE OHIN ONTUKALIK Kywwik ecenre.
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JMH3aparbL cCoynenepaiH, xonbl

Kt BepHHir, «KanwTak atrepactsin casxatbi» gen arana-
ThiH GaHTACTUKbIK SHTIMECiHAE A0KTOP KAOYBOHN My3 Keceri
Kewerivien o7 xarabi. LLbIHbIHAG, MY3AbIH KOMETIMEH afawTsl
TyTaHabIpy 6oiibiLIA TXIpUBENEp B1ACHEIE PeT XaHe TO-
NBIFbIMER CaTTI Xyprisinren Gonarsik,

Nunza fen exi chepansik GeTneH WekTenreH Menaip AeHe-
Hi aTaliabi. JIMH3ANAP XVHAFbIW KoHE WIALILIPATKbIL 6O/bIN
Keneai.

Cen Kanail oinaiicein, dox-
‘mop Knoy6onu omme Kanaii-
wa xaxmer? Osisi wiama-
nayein Goilbinua, dokmopdein
ic-apexemin cunamma. Om
Xary yuin Kaxem my3 Kecezi
niwiininin mywKin Gonamein

HyeKanapern Geiinene.
TIMH3aHBIH 9P TYPIH 3€PTTe oHE KeCTeHi TONTBIp.
12.1-xecme
Tnwsanap
DR T Ry
Cyperrepae coi36a Typirae benrinenyi
N v
M ~
Ansikravace!
Tlerec, opraces werrepinen
Kanbingzy
aranyur yper aranyer yper
S e = Kuwaroius
iz P
XaIKTHK,
A Kocoiic Xapoik
coynenepi
!
= . e 7 omKansi oco
)
s = (Bac poxyc)
KuHarbILL XaHe LIaLILIPATKBILL AUH3ANAPAbIH HEri3ri HyK- Wauwsiparksius
Tenepi MeH Chi3bIKTAPbIHbIH OPHAACYbI MeH aTa/ybl cypeTTe ua
Kepcerinrer. | sogar
i3 XYKa /MH3aNap/bl KapaCTbipambi3. Kapsik caynenepi exi | ek Kap
DeT emec, Tex 6ip et — AUH3aHBIH ONTUKAAbIK, LEHTP] apKsi- coynenepi
b1 STETit Ka3LIKTIKTA — CHHATIH AMH3A KYKa AMH33 6OMBIN Fr—
cananagbl. e
onmean

Bac onTvKanbik ockTe — ap XarbiHaa 6ip-6ipaeH — M-
3abik exi F 6ac GOKyCol XaTbip. Bac oKyc Aereninis ur3ara

\‘\
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Tapayabl 6exiTy

Biniminai Texcep
1. a) KIAT allkiK; 3) KIAT Tyl XaFAaHbIAS MNEPMETP
KepceTkiwi Kanai e3repea?

f®5 Ou-

2. Cyperre nexip TisGexTepinin Xanrary coizbace:
YChibinran, Ecente:
a) pesuctopnapasiH Kegeprici R=1 Om 6onca, Tis-
6exTik xannbi Keaepricit;
2) ap pesCTOpnAPASIH TOK Kywik;
5) ap pesucTopnapaaFs! kepHey
3. Pesuctopnapasik kepeprici R=2 Om 6onca, Tis6ex-
TiK XKanMbl KeASPriCiH CypeTTi naifganana oTeIpHin,
ecente.

uB

4. Tok kywiik KepHeyre Toyengini kecreciv naiigana-
Ha OTHIPLIN, OTKIriLU KEACPFICIHIN MaHASPIH Cabic-
Toip

Bisain emipinmisneri puanka

Kana Kewwenepitigeri keJik kenenicin asaiity, cow-
Aaih-2i Kasy XYPIHLINGPAIH XYPYIHE KORaiAs| XaFAalh
Xacay YWUiK G3¢A3PLIAMA3P OPHATLLALIN XaTblp. Kasip-
i 3amanre BarAapWIaMAAP Kanaii xacansan? Kint yu
TYCTiH Xaty Y3aKThIfblH Kagaranaiigei? Here ocsi TycTep
TaHAanRs?

118

Biniminai Texcep
By Tapayasii OKY MaKCATTapLIH KaHLIaABIKTHI MeHrep-
reHir Typaibl OfinaH. ©3ine CuiH KesivieH kapa. Kecreseri

TICT] TYKBIEIMAGPALI TaHAS XaHE ADBIP TYPKIpSIMAS!
XAKChI TYCiHy YLLK He ICTey KepeTiri xas.

Men o3ivie KanwanbikTe! cenimaiing
Metin KonbiMHaH ... kenei.

ecenepai whirapy Kesikae Ti36ex Gniri yui O
3aHBIH KORAGHY;

TYPaKTLI TeMNEPATypaAa METaNN OTKI3IIWTIH BOALT-
‘aMnepAiK CUaTTaMaCHIH TYCIHAIPY X2HE KYPaCTbIpy;

TisGeKTei KochiAFaH STKisrilTepAiH TiaGe Geniri
Ywitt OM 33HbiH NAAGNAHA OTLIPBIT, AEKTP.
TiaGeritit TOK Genityi MeH KepHeynepit ecerey;

napanens KocoinFaH eTKisriuTepAiN Ti3Ge Geniri
Yt OM 33HbiH NAHAGNAHA OTEIPBIN, HNEXTD
TiaGeritit TOK Geniyi MeH KepHeynepit ecerey;
AMOATAP, TEPMO- X3HE GOTOPEINCTOPAAPALI KOCa
‘anarga, 3neKTp TiaBeriiK Heriari snemeHTTepiKi
MaH] KaHE XYMBIC ICTeY KaFMAGCLIH TYCIHAIpY.
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MoneKkynanblK—KUHETUKaNbIK Teopust

Keiema esimisdis conmycmis aiimaxmapsinda
aya mewnepamypacs ~30 °C-Ka deliik xemed,
Keiide minmi odan da momen mycedi. O3endep
Men Kondep My3 606in Kamade, adamdap Xeurst
i kuedi.

03iHi sxsamopneix ende myprandail enec-
‘memin, Kypdacmapsing ocsindarsi Keicmeik epex-
wenixmepi mypanei aimein Gep. Typai weszinde
Kawdaii kuim kuemisik cunamma. Heze? Tycindip.

Cent ocht Tapayn

V/ MONRKYRNLIK-KAHETUAbIK TEOPAHEIK,
Heriari epexenepin TYKsIPLIMARYASS

V' KaTTel AeHenepa, cyitbikTbIKTapAs!
XaHe [234apAbI ONGDALIH KYDSUILIMEI
HeriziHae CansICTHIpy A,

¥ peve Temneparypacein enueyal;

V/ einy 6epy Typrepin axeiparyast
Xarie TYciHAIPyAl yiipenecia.

CeH MbIHa co3niep MeH co3
TIPKECTEPiH KOMAAHATbIN BONACHIH;:

V Gonwextep y30iKcis, . XaHe .. Kosranagyi

V/ Uenbcit wikanaceinsii penepai
HyKTenepiNe . xaHe ... xatasi;

V BAGGYIMA XEUAMALITEL .. XOHE . TOYERAT;

V' er{ yiKen/ex a3 Keiny OTKIsriwTIKKe ... ve;

¥ KoHBEKLWA TeK KaHa .. Gaiikanagb.

TloHapanbix 6aitnabic

Cen «Buonoram naHi cabakTapbinga AdRy-
AHEI OCIMAIKTED MeH XaHYaPTAPABIN KOpEKTe-

HyiHe Turisep acepin 3epTTeAN. A Xnmia» noHi
CaBaKTapbINAS IPTYPAi ATPEraTTAPAAFY! 3aTTAPABIN
KyPLUTbIMbI TYPanbl Gingik, Engi «Quankan nami ca- |
6aKrapsinaa OCb! yaepicTepal api Kapaii seprren,
SPTYPA XbinYbIK KYGLLIBICTAP Typanbi KeGipex
Ginefin Gonacein,
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k] >Kapbix aucnepcusicol

EXenri 3aMaHHaH Gepi anmia3 esikik Kepkemairiven aaamaap-
AbIK HA3aPbIH ayAAPLIN Kene XaTbip.

Kblpnanran anmasaap — rayhapsap Hemece 6puannaTrap
XapiK OTKi3yAiK Bipereii KacueriHe ue.

KyH apbifbl KepeMeTTepiHik 6ipi — Aucnepcus Ky6bim
Chi. ATFaLIKbLIAPAbIH Bipi 60N OBl 1666 Xbibi arbinwbit
du3mri Vicaak HotoToH 6aksinaraH. O3iHiH TeneckobbiH XeTin-
AP OTHIPbIN, 0N OB LEKTUBTET| KECKIHHIH WeTTepi 6oANFaHbIH
6aiikaran

HbtoToH KaparFsi GenMeseri Tepese KakarbiHAaF! Kil-
KeHTli TeCik apKbibl KYH XaPbiFbiHblH Tap WOFbIH YWBYPLILLTS!
WeiHb! MPUaMara 6arbiTTaliabl. Kapsik MPU3Maaa ChiHFaHHaH
KeifiH Tepe3ere Kapama-kapcel KabbIpraa TYpAi TYCTi yabiHwa
XOnaKTap — CneKTp Ty3eai. AK TYCTIH KeMipKocak TycTepite
bIABIPAY KYGbIbICH! AUENEPCA AN aTanasi

xacan kep.
. Cnexipae Kawuwa TYC GaiiKaransinabi atan wik, Onap Kanaii opHa-
1ackan? Kangaih TYCTi XapsikTel Npy3wa KoBipex/asbipaK cinAbIpaasi?
He/ikTeH npuama ak, TYCTi CieTpre TypAeHreHin TYCiHAip.

TpW3mara TYCTiH aK TYCTIH XOMBINA TYCTI WbINbI TYPFLI3HIN KOV, Criex-
TPAIN OPHbINAR He GaliKaraHsIHAbI CATaTTa. BYAGH KakAal KOBITINAS!
acayra Gonagei?

4. 3 3epTTeyiMiK HATWXNEPIH WIaFbiH KAra3Fa Xasbin, OapAs! CoHbIn-

TacTapeina Tapar.

Cen XapbikTbir, 6enrini 6ip XvinikTep AanasoHbIHAarb
(TONKBIH Y3bIHABIFBIHAATLI) 31EKTPOMATHUTT TONKBIH eKeHiH
6ineciH, AK apblk — KyPAe, Kypama xapik. by apTypai
V3bIHABIKTaFbI TOAKBIHAIPABIK XMbIHTbIFbI, ONAPALIH Bip/ieckeH
acepi 6iare aK TYCTi 60nbin KepiHeal. Byrat cypeTre kepcetinrer
«CEKTPl 3bIPBINAAYbIK> KSMETIMEH K63 XeTkiyre 60/as
36IpbUnAAYbIK TE3 aiiHANFaH KE3AE OHbIK TYPAI TYCTi BeTin 6i3
aK TyC TypiAE Kopewi.

XKaphik Tyci 6ip opragan 6acka oprara eTkenje e3rep-
MeliTiH Tep6enicrep Xuinirivmen anbikTanaasl. TONKbIHHBIK
XbIAAMAbIFbI KoHE Y3bIHABIFbI ©3rePeAi. 3aTTar! K YIKeH
XIAGMASIK Kbi3617 TYCT] XaPbIKTa, a1 e KiLuici — KyAriH TyCTi
apbikTa 60nags!

AK TYCTIH KypbibIMbI €Te KypAeni. OHbIMeH TabusaTTass! TyC-
Tepaif anya TYpAi 6onybIH TyCiHAIpYre Gonaas. Erep asawrare!
XanbIpaKk Xacsi 60Ca, OHAA O/ TEK Xachl CoYNENEPAl WiaFbu-
Gbpad, an KanFaHAaPbIH XYMadel. 3aTTaK WarbinbiCkan Benrii

Cen Kanaii oinaiiceiH,
HenikmeH 2ayhap KyW cay-
neciide xapKeipan, KewnipKo-
caxmuin 6apaeik mycmepiven
Kanmeipaiider?

XKuinik
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TisGex Goiri ik OM 3aHs! MbIHAAAM GObIN TYXbIPsIMANA-
A Ti3bex GoiriAeri TOK Kywi OcsI GenikTeri Kepreyre Typa PoNopUYOHan
XaHe Kegeprire epi NpoNopuMoHan

_u

R

vyaa | — Tox kywi, U — xepwey, R — eTkisriu kegeprici

Tis6ex 60 L Om 3Kl Tex Kara TYPaKTH! TemnepaTypagarsi Metan
©TKISMiLITep MeH EKTPONMTTEP YLl OPSIHAGNaAY, a1 ra33ap Y 0n
opeiAamaiias:

CypakTap MeH Tanceipmanap

1. Tok kywi Kanai esrepea? Erep:
a) ToK Ke3igeri Kepreyai 3 ece kewirce;
9) erxisritu keepricin 2 ece apTTHipca;
6) pesucTopAaF KepHey i XaHe obi KeaepriciH 5 ece aprTbipca?
2. Pesucrop S0 Ow KegepriciHe ue, an OHbIK yITapsiHAaFHl Keprey 12 B. 10 MUHyT iLuitae pesucrop apkinb
KaHiua 3apAA eTeTiki ecente.
CyperTe 37ekTp Ti3Geriki cyacs! KepeeTinren. Xoraprl XaHe TemeHri Wwkana GOMbIIA KYanAapAsIH
KepeeTKiluTepiH najiganana OTHIpHIN, STKiSriLuTIK KeAepricin ecente.
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Bakbinay cypakTapbl

1-6onim. KbicKa XayanTsi Tanan eTetin Tancsipmanap

1. [leHenik KaHLIANbIKTHI BICTIK HEMECe Cysik eKeHiH aHbIKTaliTLIH CANaTTaMaHb 272
2. [leHeHi KypaiiTeik MO/EKYNaNaDALIH KHETUKALIK KOHE NOTEHLIMBNALIK SHEPTVANAPSIHAH TYPATSIH SHEPTUAHLI
ara
Kbl SHEPIMACH! KbI3AbIpHUTFaH AHe BeLIeKTepiiK Ko3Fansichl apksinbl Gepineriv yaepicri cunatra
Berizi yu Temnepatypa wkananapsik ara.
Kelygsl TACHIMANAZY XONAAPHIH 212
Tewneparypanapsi apTYpAi exi AeHe e3apa XsinybiK Gaiinanbicra Typ. Xeuny TacsiManay YAPiciHiK kanaii
GarbimTanraHsIH Kopcer.
KapKblparah SHEpIUACH! . GETTeH HYPHIH LaLIBAb) XaHe .. GeTeH XTbLnagb.
1 K 3a17b1 1 °C TeMnepaTypaga Kbi3AIpYFa KaXETTI Xbiy MEALIEI .. Aen aTanags.
Tewip MeH KyMicTen xacanfam canviakiapsi Gipaeii exi TeuieiK, Temnepatypanapsi Gipaeii. Sp6ip exue
canKeinaan, 6ipaeii MenLLepAe Xbiy Gepeai. Y TEKILIENEPAIH COHFbI TeMMEpaTypack! Here apTypAi 6onagsi?
10. 3a7 iLUitA€Ti BONLLIEKTEPAIK KaNa OPHANACATSIHSIH XaHE 633Da OPEKETTECETIHIH aHHIKTANTLIH TEOpMAHEI ara.
1. CyiibIKTHIKTIH BY12HY XSUAGMABIFbIHa CEp ETETiH Herlari GakTOpapAbl Xa3sin an
12. 3aTTHIN KATTH KyieH CYAbIKTHIKKR aiHanys! . A€ aTanags.
13. Kaiinaran Ke3je AHe TemnepaTypacel Kaaii 3reperinin cunatra
14, KiluKenTali Liap KOYO CYiSIKTHIKTa BIPKANSINTI TYCeA. By Ke3Ae KYMBIC ICTeneai Me? SHEprisHSH aliHanybikbiky
Kaih Typi OpbiH anagei?
15. Okyws! 6enricis 3arTel GynanasIpsin, Taxipube Xypriza. Horwxecige
Keneci rpaguK cansivgs.
16. TpagyIKTiK Kaik GeniuiHe OCsI 3aTTbIN kyinepi XaTas!
2) CYbIKTHIK XaHe 133 Kocnacs;
9) KaTTHl 32T XaHe CYibIKTSIK KOCTaCs;
6) ras ana;
8) TeK CYibIKTEIK;
) KaTThi 3aT Kaa ma?

omaw

©®~

2-60mim, TonbIK KayanTsi Tanan eTeTix Tancipmanap

1. Cyperre yii Gefinenenren

2) Ksic eariningeri yial xeinsiry yaepicis Tycikaip. @
) Benwesik Tepmomerp 25 °C Temneparyparsi kepceTin Typ. Tem-
NepaTYpaHLIK MaHIH KenseuHre ayaap. a

6) Cy XbUIBITKbI GIKTBIN TEMMEPATYPAChIH aHBIKTaY YLK GonMeiK
TepMOMETPA MaiiaanaHyra 60na Ma? MyAaii nueynepre Kan-
A1 TEPMOMET KYPbILIMBIH YCbiHyFa 60RaAbI? @
15 ynaid]
2. 3nexTp OT6aKbIPAA KaTTHl 33T KbI3AbIPBUIALL HATMXECiHA® GanKyabIH
MbIHagaji CLi36aCe! aAbiNAbL TPAQUKTI X3He OKyIbIKTa KenTipinret 2.1,
3.1 XaHe 3.2-KeCTe/lepiH KOMAaHbIN, Keneci CypaKTapra Xayan ep:
) TpaguKTiH OCTepi KaHAAA PUINKATBIK WaManapFa CaiiKec keneai? (1)

) Banky TemneparypacsiHaH BanksIy 3aTsiH aHbIKTa. )
6) 3aTTIK TeMNEPATYPACHIHBIK B3repyiH aHBIKTa. )
5) 3aTTel GanKbiTy TemnepaTypachia Aeiiin Kei3ALIPY YN Kanaai
XbinY MOALIEP] KIXET eKeHi aHbikTa @
) Ocet 3aTThin Maccacsit ecerrre. ®
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