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KIPICINE

KO3aKCTAHAbIK  OIAIM ©epy  MOAEPHM3AUMACHIHbIH,  TUIMAIAIT
KebiHeECE MOHUTOPUHITIK 3epTTEYAED MEeH OAFraAQy TEXHOAOTMICHIHbIH
OSCbIHAO QAbIHFOH OOBEKTMBTI MBAIMETTEPAI MAMAOAQHY AEHrEUiHE
ToyeAAl OOAbIN OTbIP.

AABIHFOH KEH KOAEMAI QKMNAPAT >XXOCMAPAQHFOH >X8HE KOA
XKETKI3reH HaTMXKEAEPAIH APAKATbIHAOCHIH  OeAriAeyre, LUeLliMAEP
LLbIFOPYAbl TAAQM €TETIH ACA  MAHbI3AbI MBCEAEAEPAI  AHbIKTAYFA
MYMKIHAIK ©DepeAl.

3epTTEYAED HOTMXKECIHAE QOAbIHFOH MBAIMETTED BAEMAIK OIAIM
Oepy >XyMECIHAE KA3AKCTAHAbIK OIAIM CAMACbHIH AHbIKTAYFQ  KATbICTbI
DOAKAMAQP XXACAYFA OOFLITTAMADI.

KentereH eaaepae Oacekere KABIAETTIAIK KepceTKiuTepi OOAbIN
OIAIM  OAYLUBIAQPAbLIH ~ MATEMATMKA,  XKAPATLIABICTAOHY  >XK8HE  OKY
OOFbITTAPBIHACOFLI  OIAIMAEPIHIH, XXOFAPbLI AEHrEeMi HETI3M  FbIABIM - MEH
30MAHAYM TEXHOAOTUAHBIH, AQMYbl APKbIAbI KOPACTLIPLIAQAbI.

KO3OKCTOHHbIH ~ XOABbIKOPOAbBIK  COABICTBIDMAABI  3epTTEYAEPTrE
KQTbICYbl €AAIH BIAIM CAMACHIH AGMBITYAQ CTRATEMMAABIK MAHbI3bI 30P.

Ka3akCTaH PecnyOAMKACBIHAOFBI OIAIM BepyAl AGMbITYAbIH 2011-
2020 XbIAAQPFO APHAAFOH MeMAEKETTIK OAFAQPAAMACH!I ASCbIHAQFbI
HbICOHOAbI MHAMKOTOPAQPAbIH HEri3r OafFbiTTAPbl OOAbIN KO3OKCTAHHbIH
OIAIM - CONACHIH  XAAbIKOPOAbIK  3epTreyAepaid,  (TIMSS, PISA, PIRLS)
HaTMKEeAE P! BOUBIHLLIA XXOCAAFAH PEUTUHITEN OPHbI KBPCETIATEH.

OAEMHIH XeTekwi OIAIM  XKETICTIKTEPIHIH CANACbiH  BaraAqy
COAQCbBIHAQFbI MOMOHAOPMEH AQUbIHAQAFQH NEeAQrormKaAbIK
OALLIEYAEPAIH, 30MOHAYM TEXHOAOTMAAQPBIH KOAACQHY, KA3QKCTAHHbIH,
DIAIM  CAMNACbIH MOHUTOPUHIIAEY XYMECIH HEFYPAbBIM 3KOHOMMKAABIK
TUIMAI BAEMAIK CTOHAQPTTAP AEHIEMIHAE KYPYFO MYMKIHAIK Bepeai.

ByA aAicTEMEAIK KYPAAAQ PISA XAAbIKOPOABIK 3€pTTeYi TYPAAbI
MBAIMETTED, MATEMATUKA  MEH  XKAPATLIABICTAOHY  CAYQTTbIAbIFbIH
OHbIKTAY MAKCATbIHAQFbI Biperem KYpPAAAQPbl YCbIHbIAFQH.

OAICTEMEAIK KYPOAAAbI 15 XXACTAFbI OKYLLILIAQPFA MATEMATUKA MEH
>KAPATbIABICTAHY CaBAKTApPbIHAQ KOMEKLLI KYPQA peTiHAE
MYFOAIMAEPTE NAMAOAQHYFQO YCbIHBIAQAbI.

¥CbIHbIAbIM OTbIPFAOH BAICTEMEAIK KYPAA PISA-2015 XAABIKOPOAbIK
3epTTeYIiHAE  KOA3OKCTAHAbBIK  OIAIM  QAYLUBIAQPABIH  OIAIMIH - XKOFQPBI
AEHTEMAE KBPCETYIHE MYMKIHAIK OEpeAi.



I. PISA XAAbIKAPAADbIK 3EPTTEYI
PISA  XAOAbIKAPOAbIK ~ OQFAQPAOMACHI  OKYLLILIAQPAbBIH ~ OKY

OAPbLICBIHAG  OAFAH  DIAIMAEPI  MEH  AOGFABIAOPBIH  TYPAI  BMIPAIK
>KOFAQMAQPAO KOAAQHA BIAY MOLUBIKTAPbIH, HOKTbI Oip OKYy MaHAEPIMEH
TIKEAEM OAUAQHBICTBI EMEC MBCEAEAEPAI LUelly  OIAIKTIAIKTEPIH
OaFOAQYFO OQFbITTOAFAH. 3ePTTEY KYPAAACQPDI, OKYLUBbIAQPAbBIH 6MIpAE
KE3AECYI  MYMKIH  NPODAEMAAQPABLI  LLUELLIYAE  >XAAMbl  OKbITY
AQFABIAQPbIHbIH, KOABINMTACKAOHAbIFbIH XX8HE XXAHO KOFAMAQO TUIMAI KbI3MET
eTyiH OOFaAQY MOKCATbIH KB3AEMAI.

3eptrey o0ObekTiCi OOAbIM 15 >XACTOFbl  OKYLLBIAOPAbBIH, ~ OiAIM
XeTICTiKTepi. KenTereH eaaepAe Xacecnipimaep 15-KacTa Herisri BiAIM
Oepy CATbICbIH AFKTAM, EpECEK BMipre AQAMbIHAGAOQAbI, OCbIFOH CaMKeC
3ePTTEYAIH  HErisri  MIHAETI OH ©6eC >XACTOfbl  OKYLUbIAGPAbBIH 63
DETTEPIHLLIE BMID CYPYAEPIHE KAXET BIAIM, BIAIK, AQFABIAQPbLIH OHbIKTAY
OOAbIM TAOLIAQABI.

PISA 3epTTeyiH YATTblIK OPTAABLIKTAP MEH IblA¥ yMbIMAQPBIHbIH
KOTbICYbIMEH >EeTeKLUi XAAbIKAPOAbBIK FbIAbIMKM  YUBIMAQPACOH TYPATbIH
KOHCOPLUMYMMEH Xy3ere acblpblAOAbl. OHbIH, KYPAMbIHAO OiAiM Bepy
CONACbIH OAFAAQY OMMOFbIHAQFbI TOMEHAETNAEM XETEKLUi YUbIMAAP
KIpAI:
> BIAIM Bepy aMMAFbIHAQFBI HMAEPAQHA ¥ATTbIK ©ALLEY MHCTUTYTDI
(Netherlands National Institute for Educational Measurement,
CITO);

> AKLL neaarormkaablk TtecTiaey kKoiameTi (Educational Testing
Service, ETS);

> BiAiM Bepy amMMarbiHAGFBI XKAMOHUA ¥ATTbIK 3epTTey UHCTUTYTHI
(National Institute for Educational Research, NIER);

» CTAOTUCTMKOAbBIK  QKNAPATTIAP  XMHAY  OOMbIHLLA TYPAI

3ePTTEYAEPAI OPbIHAQUTBIH AMEPUKAABIK YbiMbl (WESTAT).

KOHCOPLMYMHBIH ~ >XXYMbICbIH  MEAQTOIMKAAbIK  3€PTTEYAEPAIH
ABCTPAAMAABIK  KeHeci yuaecTtipeal (The Australian Council for
Educational Research, ACER).

KO3akCTOHAQ  3epTTeyAiH  ¥ATTblIK  yMAecCTipywici  KasakctaH
PecnyOAmKACHl BIAIM XX8HE FbIABIM  MUHUCTPAIMN (¥ATTbIK OIAIM  Oepy
CTATUCTUKACHI XXaHE OAFAAQY OPTAAbIFbI OOAbIN TAOLIAQAbI.

(5 )



1.1. 3epTTeyAiH MAKCATTAPbI MEH MiHAETTepI

PISA XOABIKOPAAbIK 3epTTeyi OAPAbIK DIAIM BEPY YMBIMAQPBIHACGFbI
15-XacCTafbl OKYLLIbIAQPAbIH, OKY, MATEMATMKCO XoHe
>XKAPATLIABICTOHYAQH BIAIM XETICTIKTEPIH AHBIKTAYAbI MAKCOT €TiMN KOAAbI.
3epTrey OKYLLUbIAOPAbIH KADIAETTEPIH eMeC, OA OKy OApbICbIHAC
MeEHrepreH OIAIMAEPI MEH  AGFABIAQPBLIH  BMIPAIK  XXAFAQUAQPAQ
KOAAOHO — OIAY  enTiIAIKTEPIH  OAFOAQYFO  OOFBITTOAFOH.  3epTrey
OKYLLIBIAQPAbBIH ~ 3QTTblH TEPEH MOFbIHACBLIH  TYCiIHYI MeH ceben-
COAAQPAbIH OAMAQHBICBIH, >XXAH-XXAKTbl OKY 9pPEKETTEPIH MEH OKYAbIH
HETI3IH KYPAMUTbIH: LLBbIFAPMALLbIAbIK TOMNCIDMOACPAbLI LLELLY MeEH Taby
AQFABIAQDBI, MBAIMETTEPAI TAOAAQYblI XBHe TyCiHe OiAyi TeKCepiAeAl.
OKYLUbIAQP  OMIPAIK  XXOFAOMAQPAQ  KE3AECETIH MpobAeMAAAPRFa
KATblICAAbl. OAQP KELLEHAI OMAQHYAbl TOAQM ETETIH XOCMNAPAQY MEH
OAFAAQYAbI, MPOBOAEMOACPAbI LLIELLIYAI, ADAEAAEMEAED KEATIPYAI XoHe
LUeLIMAED KADLIAAQYABI >XeHe T.0.KOXKeT eTeTiH TAMCbIPMOAQPADI
OPbIHAQMADI.

PISA  XOABIKOPOAbIK 3€pPTTEYiHIH Heri3ri  MIiHAETI - BiAim  Bepy
COACATbIHAQ FbIABIMM ABAEAAEHTEH XAHE XXACAMMA3AbIK LLUELLIMAEPAI
LUbIFOPY YLUIH OIAIM ©epy CAAQCBIHAQFbI 9AEMAIK OACBIMABIKTAPAb
CUMNATTAUTBIH 3EPTTEY KYPAAAQPbIHbIH HET3IHAE OObEKTUBTI BALLEYAEP
QPKbIAblI AAbIHFOH AMKbIH HBTMIXKEAEPAI TAAAQY OOAbIM TADLIACADI.

OKYLUBIAQPAbIH, BIAIM XETICTIKTERIH 3epTTeY HEri3r yL 6aFbiT BOMbIHLLA
xXysere QCbIPbIAOAbI: (MATEMATUKAADIK CAYATTbIAbIK»,
(OKAPATbIABICTAHY CAYATTbIAbIFbI) MEH (OKY CAYATTbIAbIFbI). 3epTTEy
OKYLLIbIAQPAbIH OKY DAPbLICBIHAO MEHIepreH DIAIMAEPRI MEH ACQFABIAQDbIH
>KOHE  MHTEAAEKTYOAABIK KABIAETTEPIH  KOAAQHA  OIAy  enTiAIKTEPIH
OaFaAQyFa OACHIM KBHIA OBAIHTEH.

3eptreyaiH apbip Ke3eHHAEe YLl 3epTrey OaFbiTTAPbIHbIH - BipiHe
epeKLUEe KeHIA (TECTTIH yLUTEH eKi BeAiri) 6eAiHeal. 2000 XbIAbl 3€PTTEYAIH,
Heri3ri ©aFblTbl (OKy CayaTTbiAblfbl), 2003 XXbIAbl — (MATEMATHUKQAAbIK
CcayartTbiablK», 2006 XbIAbl — (OKAPATLIABICTAHY CAYATTbIAbIfbIY, 2009 XbIAbI
— (OKy cayaTTblAblfbI» XXaHE 2012 XbIAbl - OIAIM XETICTIKTEPIH OAFAAQYAbIH
Herisri  AMMOFbl  (MATEMATUKAABIK  CAYQTTbIAbIFbI)  OOAABbI.  PISA
3epTTeyiHiH Kke3ekTi 2015 XbiAbl 3€pTTEYAIH (OKAPATbIAbICTAHY
CAYQTTbIAbIFbI) OaFbITbiIHO O6ACbIM KOHIA GeAiHeal. PISA 3epTreyiHin
apOip Ke3eHHAer OQFOAQyAblH OQCbIM  AUMMOFBIHAGFBI  ©3repic
3ePTTEYAIH Herisr OaFbiTbl OOMbIHLLA TOAbIK QKMAPAT AAYFQ >K8HE OChI
OQFbITTAFbI XETICTIKTEPIHE COABICTBIDMAOAbI TAOAAQY XACAYFA MYMKIHAIK
bepeai.
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1.2. PISA 3epTTeYiHiH KypaAAQpbl

PISA 3epTTeYiHiH KYPAAAQPSI:

Y

TeCT TancbipMaAapbl bap BykAeTTeEpP;

BiAim ©epY YMbIMbIHbBIH 9KIMLLIAINHE QPHAAFAH CAYOAHAMQ;

BiAiM ©epy YMbIMbl OKYLLIBIAOPbBIHO APHAAFAH CAYAAHAMQ;

TecCT eT1Ki3y TYPAAbl HYCKAYAbIK;

BIAIM ©EpPY YMbIMbIHBIH YMAECTIPYLUICIHE QPHAAFOH HYCKAYAbIK;
TeCT TanCbIPMAOAQPLIH BAFAAQY, MBAIMETTEPAI EHII3Y XXeHE eHAEY
>KOHIHAET HYCKAYABIKTAP.

YV V V V VY

PISA 3epTreyiHiH KypaAAQpPbl KOHCOPUMYMHbIH OACLLbIAbIFBIMEH,
>KeTeKLLI XOAbIKOPAAbIK YMBIMAOQPbIHbIH, CAPAMLUBIACGDRBI MEH KATbICYLLIbI
EAAEPAIH MOMAHAQPBIMEH BHAEAEAI.

TecT TancbiPMAAQPLI 6AP BYKAETTED CYPAK-KITAMNLLA BOAbIN KEAEAI,
apbip TANCHIPMA Bip MBCEAEHI CypeTTereH MaTIHAI KOMTUABI >KoHE
MOBTIHMEH KATap OIPAEH QATBIFO AEMUIHM HYCKoAaQ  >xayabbl ©6ap
CYPOKTAP, HeMece TAHAQY OOMbIHLLIGO KATAP eki >Xayabbl OOAYb
MYMKIH >XXOPAOMOAAQR MEH HAKTbl  BekiTyAep KOABIMTAPbIHAC
KOPCETIATEH KMbIHABIK ABPEXECI SPTYPAI OIPAEH QAATbIFQ  AEMIH
CYpaKTap Kipeai. CypaKTAPAbIH KOAFAOH OBAIMAEPIHE OKYLLUbIAQD ©3
>KAYANTAPbIH KYPAYAQPbI KEPEK, OAQPAbIH KEMOIPI KbICKO >XAYQAMThI,
KOAFOHbl  TOAbIK  >KAyanTapabl  TAAAN  eTeAl.  COHFbICbl  TECT
TAMCHIPYLLUBIAOGPAQH >Xeke ©3iHAIK MIKIPAI TOAQM €eTeAl XaHe 63
K&3KAPACbIH AMKbIHAQYFA MYMKIHAIK Oepeal. ©3re kenbip Ccypaktap
OKYLLBIAOPAQH  LLUEHOEPAE LUEKTEArEeH >XAyantap  HYCKOAQPbIH
TAOHAQYbIH TAOAQMN E€TEAI, AYPbIC HEMECE OypbiIC OOAbIN OAFAAQHOAbI
(>KQOBbIK KYPACTbIPLIAFAH XXAYyanTap).

TeCT >XXYMbICTAPbI QSKTOAFAH COH, 9p0Iip OKYLLbl XAPTbl COFATTbIH
iLiHAE OIAIM OAQTbIH MEKEMECI, OTDOACHI, APAAQCATbIH OPTACHI, 63
MYAAEAEPI TYPAAbI CYPAKTAPFA XAyan ©epin, CAOyAAHAMO TOATbIDAbI.
KocbimLa  BIAIM - yMBIMAGQPBI  SKIMLUIAINIHEH A€  CAYAAHAMAOAQP
>KYPFI3IAAILL



1.3. 3epTTey oTKi3y CTAHAAGPTTAPbI

3eptrey, XOOara KATbICYLLbl OOQPAbIK E€AAEPAE 3EPTTEYAI OTKI3Y
TEXHOAOTMSICHIHbIH CTAHAQPTTAPSI Dipaem COKTAOAYbI YLLIH
KOOPAMHALMAABIK OPTAABIKNEH AOQMBIHAQAFOH OIPbIHFOM HYCKAYAbIKTAP
MEH €epeXeAepre CamKeC KATAH TYPAE XYpPrisiAeal. XAAbIKAPAAbIK
CAPANLUBLIAQD 3EPTTEYAIH 8pP0IP KE3EHIH (IPIKTEYAI XYPri3Y, KYPOAAAQPbIH
AYAQPY MEH OBeUIMAEHAIPY, TECTIAEY MEH CAYOAHOMOHbI XXYPri3y,
TEKCEPY MEH MBAIMETTEPAI BHAEY) OAKbIAOMABIL.  XOAbIKOPAAbIK
AEHremaAer ayAQpPMOALLBIAOPAbBIH KEMETIMEH TECT TAMNCHIPDMAOACPLI MEH
CAYAAHOMOAQPbLI TEKCEPIAEAL. BIAIM Bepy yMbIMAOPBIHAQ 3epTTeyre
BAKbIAQYLLIbI ©KIA KATBICOAbLI. TAHAQY >XAyabbl ©6AP TAMNCHIPMAACPADI
TEKCEPY, APHAMbl OOFAQPACGMAHbIH KOMETMNMEH CABTOMATTbI TYPAE
OPbIHAQAQABLI.  ALLbIK  >XXAya®bl O4p TAMNCbIPMAAQPAbLI  TEKCEPY
OAPbLICBIHAC  YATTbIK >XK8HE XAAbIKOPOAbIK AEHreEMAEr CapanLUbIAQP
>KYMBbICbIHbIH HOTUXECI CTAOHAQPTKO COMKEC KOMTAMACHI3 ETIAEAI. ¥ATTbIK
AEHIENAET TOYEACI3 CAPANLLBIACPMEH 8p0ip TePTIHLLI BYKAET TOpT peT
TEKCEPIAIN, XAAbIKAPAAbIK CAPAMLLULIAGPFA  XIBepiAaeAl. KaTbICyLLbl
EAAEPAIH CAOPAMLLBIAQPBIMEH KEAICIAMETEH TAMCHIPMAAAP TAAAQYAQH
QAbIHOABI.

1.4. HatuxeAep KaAaU 6AFAAAHAAbI

OpPOIP OKYLUbIHbIH TECTI OPbLIHAQYbI, 8P >XXeke 3epTrey OaFbIThiHA
(MATEMATUKA XXBHE XXAPATLIABICTAHY) BAMAQHBICTbI XAAbIKAPAAbLIK 1000
OQAAbIK  LLKOAOMEH  B6araAaHaAbl.  CoOHbiMeH  katap,  apbip
TAMNCbIPMAHbIH,  KMbIHABIK AEHTEMIHE, HOTMXKEAI OPbLIHAQY MYMKIHAIMHE
DAMAQHbBICTbI COA LLIKOAOFQ CaMKEC XeKe BaAAap Bepireal. 3eptreyre
KOTbICYLLbl €AAEP OKYLLBbIAQPLIHbIH 2/3 0eairiHe >xybirbl 400 ©eH 600
QPAAbIFIHACFBI OAAA HBTMXKECIH KepPCETKEH. byA CTAHAQPTTbI QYbITKYbI
100 6oAatbiH opTala MaHi 500 BAAFa TeH XAAbIKOPAAbIK 1000 ©6AAAbIK
LLIKOAQ ~ CUMMATTbIHO  Ccamkec. KaTbiICylLlbl €AAIH  OKYLUbIAQPbIHbIH
TANCbIPMOAQPAbBI (EH KMbIH) OPbIHAQK AAYblI 9POIP €A YLUIH OPTa OAAA
KepCeTKiLLI OOAbIM TAOLIAQAbI.



[I. PISA 3EPTTEYIHIH HETI3I' BAFbITTAPbI
2.1. XXapaTbIAbICTAHY CAYQATTbIAbIFbI

Kasipri 3aMaHFbl KOFOM 6MIPIHAE OKYLLbIAQPAbIH XXAPATLIABICTAHY
FbIABIMAQPbI MEH TEXHOAOTMAAQPbIH TYCIHYI, OAQPFO BMIpre acep eTeTiH
>KOPATbIABICTAHY FbIABIMAQRBI MEH TEXHOAOTUIAAPbLI CAAbICTbIPBIAQTbIH
KOFOMADIK CTPATEMMAHDI (KypCTbl, CaaCcaTThbl) KQABINTACTbIPY
>KYMBICTOPBLIHA  KATBICYFA  MYMKIHAIK ©epin, epeklle MAHbIFa ume
0oAyAaa. COHABIKTOH, PISA 3eptTeyi asCbiHAGQ 15 XXACTOFbI OKYLLIBIAOPAbIH
FbIABIMM  XKAPQATBLIABICTAHY CQAYOTTbIABIKTAPbLIH  3€PTTEY A€  MOHbI3AbI
OOAbIMN TADBLIAOAbI.

PISA 3epTTeyiHAE FbIABIMM XXAPATLIABICTAHY CQAYQATTbIAbIFbI PETIHAE
FBIABIMU XXAPATBIABICTAOHY OIAIMAEPIH KOAAQHQA OIAY, KOPLLGFOH SAEMAI
>)KOHE OFOH OAQMHbIH IC-9pEKETIHEH KOCbBIAQTbIH @3repicTepal TyCiHyre
KOHE CoMKECIHLUE LUelliMAED KADLIAAQYFA KOXKETTI MBCEAEAEPAI
QHbIKTAM, HETIBAEMEAI  KOPbITBIHABIAQD >XAcam OiAy KaBIAETTEPIMEH
TYCIHAIPIAEAI.

FbIABIMM  XKOPATBIABICTAOHY CAYQATTbIAbIFBIH  TEPT AMMAOKKO BeaAyre
OOAQADI;

» FbIAbIM  MEH TEXHOAOTUIFA CYMEHETIH OMIPAIK >XOFAQMAQPADI
TAHbIN BiAYi (KOHTEKCT);

» KOPLUQFOH OPTA MEH FblIAbIM TYPOAbl OIAIMAEPAEH TYPATbIH
FbIABIMM  OIAIMAEPAIH  HETIBIHAE TEXHMKOHbI KOCO KOPLLIQFQH
SAEMAI TYCIHYI (BIAIM);

» FbIAbBIMU CYPAKTAPAbI QXbIPATA OIAYI, FBIABIMM XAPATBIABICTAHY
KYObIABICTAOPbLIH  TYCIHAIPYiI, QMKbIH HOKTbIABIKTAOD ~ MEH
ABDAEAAEMEAEPAIH HETI3IHAE KOPbITBIHABIAQD  >XXACQAYbI  YLLIH
FBIABIMKM - DINIMAEPAT  KOAAOHYAQH TYPOTbIH  KY3bIDETTIAIKTEPAI
KepcerTyi (Ky3ipeTTiAikTep);

» FbIABIMM XXAPATbIABICTAOHY OIAIMIHE AETEH KblI3bIFYLLIbIABIFbI.

PISA  3epTtreyiHA€  OQFAAQHATbIH  FbIABIM  XXAPATLIABICTAHY
DIAIMAEPI, MALLIBIKTOPbI MEH AQFABIAQPDI FbIABIMM XXAPATLIABICTAHY LIMKAI
NOHAEPIH — QOU3MKAHbI (ACTPOHOMMUA DAEMEHTTEPIMEH), BUOAOTMUAHDI,
XUMMSHbI, TeOrPAdOUIHbI OKYAQ KOMTUADI.

(o)



FbIABIMM XXAPATBIABICTOHY CAYQATTbIAbIFbI KEAECI KOMMOHEHTTEPAEH
TYPOAbI: FbIABIMM  XXAPATLIABICTAHY MAOHAEPI QAACBIHAQ KAAbINTACATbIH
(OKAAMbl  MBHAIK)  MALLIBIKTAOPbI, FbIAbIMK  XXAPATLIABICTAHY  BIAIMAEDI
KOAAQHBIAOTbIH ~ XXAPATBIABICTAHY  VFBIMAOPbBI  MEH  XXOFAQMAQP.
¥CbIHbIAFOH CYPAKTAPACQH >XXAPATLIABICTAHY FbIABIMACQPDI XXAyarn 6epeTiH
CYPOKTApAbl ©eArinen OiAayi, OepiAreH aKNApPAT HEM3IHAE  FbIAbIMM
HETI3BAEATEH KOPbITBIHABIAQPD >XXACAWM OIAYy MOLUBIKTAPbIH TeKkcepyre
epekKLLE KeHIA BeAIHEA.



2.2. MaTeMAaTUKAAbIK CAyaTTbIAbIfbI

PISA  XOAbIKOPAOAbIK  3€PTTEYIHIH MATEMATUKA  CAYATTbIAbIFbI
OOMbIHLLIA TECT TAMNCLIPMAAQPLI OKYLLIbIHbIH XXEKE OUAQY KADIAETTEPIH
ACMbBITYFQ  OOFbITTOAFAH. OA  MAOTEMATUKOABIK  OMAQYAQH  XX8HE
KYObIABICTAPABI ~ CUMNATTAYFA,  TYCiHAIpYyre >kaHe  OOAXaAy  YLUiH
MATEMATUKAABIK TY>KbIDBIMAAMAAAPAbI, PBCIMAEPAI, AUFAKTAPAbLI XXaHe
KYObIABICTbI  KOAAGQHYAQH Typaabl. PISA TecTiHAErN MATEMATUKOAAbBIK
TAMNCbIPDMOAQR  COHbIMEH  Bipre,  OKYLUbIAQPFA  MATEMOTUKOHbIH
OAQPAbIH 6MIPIHAE KOHAQM PBA ATKAPATbIHbIH TYCIHYre KemeKTeCEA.
PISA TecTiHAEN MATEMATUKAABIK TAMNCHIPMOACP OKYLLILIAQPFA COHAbIK,
KEHICTIK, bIKTUMOA OOAQTbIH >X8HE OACKO AQ MAOTEMATUKOAbIK
TYXKbIDBIMAOMOAQPLI OAP MATEMATUKAABIK MBCEAEAEPAI TAAAQYFQ,
OMAQCTBIPYFQ, LUELyre >XaHe TYCIHIK ©Oepyre MYMKIHAIK TYFbI3OAbI.
CoHbiMeH, PISA 3eptreyiHAe 15-)KACTAFbl  OKYLLILIAOPAbBIH, - KYHAEAIKTI
OMIPAE TYbIHAQUTbIH KBMTENEH MICEAEAEPAI LUELLY YLUIH QAFOH OIAIM
>)KoHE OIAIKTIAIK KQOIAETTEPIH QAHBIKTAY >X8HE OYA KAOIAETTIAIKTIH AQMY
TEHAEHUMAAQPbBIH AMKbIHAQY OACHIM CHUNATTA OOAbIMN TAOLIAQAbI.

15->KOCTOFfbl  OKYLLbIAQPAbBIH ~ MAOTEMATUKOAABIK  AQMBIHABIKTAPbIH
TEKCEPY MA3MYHbI MOTEMOTUKAABIK COYQATTbIAbIK TYCIHINHE HET3AEATEH,
OA (QAQMHbIH 6MID CYPETIH BAEMAE MATEMATUKAHbLIH, POAIH QHbIKTAY
>)KOHE TYCIHY KABIAETI, XXAKCbI KMCbIHABI MATEMOTUKOAABIK MIKIDAEPAI QUTY,
KA3ip >XK8HE KEeAEeLUEeKTe MYAAEAI, CAHAAbI Q30MAT  XKACOAMUTbIH
KQDKETTIAIMNH KAHAFATTAHABIPY YLUIH MATEMATUKAHBI KOAAOHAO BIAY» AEreH
TYCIHIKTI ©epeal.

MATEMATUKAABIK  CAYQTTbIAbIK ~ AETEH  YFBIMFO  OKYLLIbIAQPAbBIH
KeAECI KODIAETTIAIKTEPI XXATAAbI:

» KOPLUOFOH OPTAAQ MNAMAQ OOAQTbIH XX8HE MATEMATMKA QPKbIAbI
LLueLuyre 6OAATbIH

MBCEAEAEPAI TAHM OIAY;

OYA MBCEAEAEPAI MATEMATUKA TIAIHAE KYPACTLIPY;

OYA MOCEAEAEPAI MATEMATUKAABIK AUFAKTAD MEH BAICTEPAI
KOAAQHQ OTbIPbIM LLUELLIY;

LLELLIMAEPAE KOAAOHBIAFOH BAICTEPAI TOAAQY;

KOMBIAFOH MACEAEAEPAI €CernKe aAQ  OTbIPbIM  HATMXKEAEPAI
TYCIHAIPY;

> LUELLIMAEPAIH HOTUXXEAEPIH KYPACTbIPbIM XA3Y.

=
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PISA 3epTreyiHAE OKYLLUBIAQPFA  KA3AKCTAHAbBIK  MOHUTOPMHITIK
3epTTeyAepre TeH TMNTIK MATEMATUKAABIK €CeNTEP YCbIHBIAMAMADI. byA
3epTTEYAETI MATEMATUKAABIK TAMNCbIPMAAQP HQKTbI OMIPAIK
MOCEAEAEPTE >XAKbIH, KOPLUOFAH ©MIPAIH TYPAI  QCMeEKTIAepIMEH
OAMAQHBICTbl XXOHE ©3 LUELLUIMAEPI YLUIH MATEMATUKOABIK TAAAQYAbI
TOAQM E€TETIH, MEKTEMTIH 6MIPI, KOFOM, OKYLLIbIHbIH XXEKEe eMIpi, Kacidu
KbI3METI, CMOPT XoHE T.0. TYPAAbI MBAIMETTEP YCbIHLIAQADI.

3eptrey  TYXbIPbIMAOMACBLIHO  CaMmKec, opbip  TANChIPMA
MATEMATUKAHBIH MO3MYHAbBI BBAIMAEPIHIH DIPIHE COMKEC KEAEAI:

- CaHAQP;
- KEHICTIK )KoHE CoOpPMQA;

- @3repicTep MEH KATbIHACTAP;
- BEeArici3aik.

OKYLUbIAGPAbIH MATEMATUKOABIK CAYOTTbIAbIFbIHbIH AEHFEMI, OCHI
ATOAFQH MO3MYHADI DeAMAEPMEH KOTAP  «MATEMATUKAABIK
KY3bIDETTIAIKTIHY ~ AQMY  AEHFEMIMEH  CUMATTAAQAbI.  OKYLLILIAODAbIH
MATEMATUKAABIK  KY3bIDETTIAIN 3€PTTEYAE «(TYAFAHbIH, MATEMATUKOAbIK
DINIMAEPIHIH,  OIAIKTIAIMNIHIH,  ToXIpWMOECIHIH  XeHe  KAODIAETTEPIHIH
YHAECYIMEH) QOHbIKTOAQADI. 3eprreyae yLLI MATEMATUKAABIK
KY3bIDETTIAIKTIH ~ AEHFEMAEPI  KAPACTbIPLIAQAbLI,  E€AECTETY  AEHreui,
OAMAQHBIC OPHATY AEHIEMi, OMAQY AEHTEMI.

2.3. OKy cayaTTbIAbIfbl

(12



PISA 3epTreyiHAE OKYy CAYQTTblAbIfbl YFbIMbIH  OKYLLIBIAQPAbIH
>KO30ALLA MBTIHAEPAI YFbIHAO OKY KADIAETTIAIMN XXOHE OAQPFA pedbAeKCHd,
OAQPAbIH MQA3MYHbIH 63 MAKCOTTAPbLIHO KOA >XETKi3y YLUIH KOAAQHYHbI,
OINIMAEPI MEH AQFABIAOPBIH KOFOMHbIH OEACEHAI 6MIPIHE APAAACYbI
YLLIH AQOMBITYbl Aen TyCiHyre 60AaAbl. OKy CAYQTTbIAbIFbIH TEKCEPY OKY
TEXHMKACHI HEMECE MITIHHIH MA3MYHbIH HOKTbl TYCiHYIH OQFOAQYFQ
emMecC, oKy OApPbICBIHAQ MEHrepreH BIAIMAEPI MEH AQFABIAQPBIH BMIPAIK
KAFAOMAQPAQ KOAAQHA OIAY enTiIAIKTEPIH BAFAAQYFa OQFbITTAOAFAH. OKy
CAYQATTbIAbIFbIH BAFAAQY ©APLICLIHAQ YLU AQCMEKTI eCenke AAbIHOAbI: OKY
MATEPUAAACPIHBIH, JOOPMATBI, TAMNCHIPMAHbIH TYPI, MBTIHHIH KOAAQHY
>KOFAQMbl HEMECE MAKCATTAPSI.

3eptrey OQPbLICBIHAGQ  MBOTIHAI  TOAbIK TYCIHFEHIH ABAEAAEMUTIH
MALUBLIKTAPbI MEH MeHrepe OiAy AeHremAepi DAFOAQHOAbBI: MBAIMETTI
TAOY, MAaTIHAI TyCiHAIPIN ©6epy, MOTIHHIH MA3MYHbIHO HEMECE OHbIH,
FOOPMACHIHA PECDAEKCUS XXOHE OAQPAbIH OQFACHI.

MaTIHHEH MBAIMET TADA OIAYAI OAFAAQY YLUIH, MOTIHAI KApAM
LLIbIFbIM, OHbIH HETI3MN SAEMEHTTEPIH AHbIKTAY >XXoHE CYPAKTAH repi KOXKETTI
(CUHOHUMAIK)  dOOPMOHBI OEMHEAETEH MBAIMETTI  I3AECTIPY  YLUIH
TAMCbIPMAAAPR KOAAQHBIAQADI.

OKYLLUBIAOPAbBIH ~ MaTIHAI  TyCiHAIpIn  ©epy KabiAeTiH  BaraAay
OAPbLICBIHAC  MBTIHAE OEPIATEH BPTYPAI MBAIMETTEPAI  COABICTBIPDY,
QBTOPAbIH CUNATTAFAH OMAQPBIHAH KOPbIThIHAbI XXACAY HEMECE MOTIHHIH
MBHIH TYCIHY YCbIHbIAQAbI.

PedoaeKkcHsaHbl OAFaAQy DAPLICBIHAQ MBTIHHIH MA3MYHbI HEMECE
JOOPMACHIHA, OKYLLbl TAMCbLIPDMAHbI OPbIHAQY OAPbLICBIHAQ MBTIHAETI
MOAIMETTI  e3re A€ QAKNApPAT Ke3AEPIHEH QOAFAH  BIAIMAEPIMEH
OAMAQHBICTBIPO BiAYi, MATIHAE OepIArTeH BEKITYAEPAI eMip TYPOAbl 63
K&3KAPACTAPbIMEH DAMAQHBICTbIPbIMN, ABAEAAEYAEPIHE KOHIA DBAIHEAI.



a)

b)

C)

d)

I1l.  PISA 3EPTTEY CAYAAHAMAAAPDI

3.1. biAim 6epy akiMmLUiAiriHe APHAAFAH CAydAHAMA

Ci3AiH GiAIM 6epy YUbIMbIHbI3AO KOHLUA MATEMATUKA MBHIHIH
OKbITYLUbIAGPbI 6ap?

TOAbIK JXX9HE TOAbIK €eMeC XYKTEeMEMEH XYMbIC IiCTeUTiH
OKbITYLUBIAQPAbI KOCbIHbI3. TOAbIK >XXYKTEMEMEH >XXYMbIC ICTEUTIH
OKbITYLLIbI TOAbIK OKY >XbIAbIHbIH Kem AereHae 90% YaKbITbIHAQ
OKbITyLLbI ~ 60AbIN  icTenal. OaAaH  6ACKAAQPbLI  >XXAPTbIAQH
XKYKTEMEMEH XXYMbIC ICTEUTIHAEP BOAbIM ECEMNTEAEAI.

OCbI OKY XbIABIHAO MATEMATUKAACOH cabak 6epreH Hemece
6epeTiH OKbITYLUbIAQPAbI FOHO €CenTeHis.

(ApHaubl BOAIHIEH OPbLIHFA CAHbIH XKA3blHbI3. ELLGIipi 6boamaca, 0
(HOA) XKA3bIHbI3.)

ToAbIK _
XKyKTEMEMEH XapTtbiaQh XXyKTeMEeMeEH
XKYMbIC XKYMbIC ICTENAI
iIcTenal

MaTeMaTmKa naHi

OKbITYLLILIAQPbIHbIH

JKAATbl caHbl - _
Korapebl Biaimi bap

MOTEMOTUKA MaHI

OKbITYLLIBIAQPbI - _

Matemartmka

MOMOHABIFbI BOMbBIHLLIA

>KOFAPFbI OIAIMI AP

MOTEMATMKA MBHI

OKbITYLLIbIAQPbI - -

[le AQrorMkaAQH XXOFapPbl
DIAIMI BApP MATEMATUKA
MaHI OKbITYLLIAQPSI N N

Kofrapbl BIAIMI XXOK,

OipPAK TEXHMKOAbIK

Hemece KacCimTiK BIAIMI

Oap MATEMATMKA MaHI

OKbITYLLIbIAQDbI - -



2 TemeHae keaTipiareHaep Ci3AiH GiAiM 6epy YUbIMbIHbI3AQFbI
OKbITY CANACHIHA KAHLWAABIKTbI Kepi 9CepiH Turizeai?

(Bpbip KaTtapAaH Bip TOPKe3Al FAHA BEATAEHI3.)

Myrse o
acep beAriai
etnen OTe Aspexe
Al as AE ©Or1e KATTbl
a) biAikTi
>KAPATLIABICTAHY
naHAEpPI (e [l L3 a

OKbITYLLIbIACPbIHbIH
KETICNEYLUIAIr

b) BiAIKTI MOTEMATUKA

OKbITYLLIACPbIHbIH (a o s Ll
XeTICrneyLUIAIr
C) BIAIKTI KO3QK TiA -
4

OKbITYLLIbIACPbIHbIH s O L3
>KETICNEYLLUIAIr

d) backa neHaepAeH
OIAIKTI g
OKBITYLLILIAQPAbIH
XeTICNeyYLLIAIr

e) 3epTxXaHa
>XKABABIKTAPbIHbIH
KETICNEYLLIAIr v Co (s
Hemece TOAQMNKa cam
KEAMEYI

Cla

f) OkbITy
MATEPUAAACPBIHbIH
XeTICneyLLIAIr
Hemece TOAANKA Caun
KEAMEYI (MbICAAbI,
OKYAbIKTAP)

g) OKbITYFO QPHAAFQH
KOMMbIOTEPAEPAIH
XETICNEeYLLIAIr g} O L3
HEMEeCEe TAAQMKA CaM
KEAMEYI



h)

)

)

K)

(9)}

NHTEpHEeTKE
KOCbIAYAbIH,
>KETICNEYLUIAIr
HeEMeCe TOAANKa Can
KEAMEYI

OKbITYFO APHAAFQH
KOMIMbIOTEPAIK
OAFAQPAQMOACPAbIH,
KETICNEYLLIAIr
Hemece TOAQNKa Cam
KEAMEYI

KitanxaHa
MATEPMAAACPbIHbIH
XeTiCrneyLUAIr
HeEmMece TOAAMNKA Caun
KeAMeYyiI

BiAim BEepY YMbIMbI
FUMQAPATbI MEH
>KEPIHIH
XeTiCrneyLUAir
Hemece TOAQMNKa Cam
KEAMEYI

XbIAbITY/CYbITY XaHe
>KOPbIK XXYMECIHIH
XXEeTICNeYLLIAIr
Hemece TOAANKA Caum
KeEAMEYI

OKbITY OPbIHAQPbIHbIH
XeTICrneyLUIAIr
HemMece TOAQMNKA Caun
KEAMEYI (MbICAAbI,
CblIHbIM OBAMEAEDI)

g

P

K]

K]

WK

K]

Cla

Cla

Cla

MaTeMaTMKAAQH KOCbIMLLA CABAKTAPAbIH MOKCATbI HE?

(bip TOpKesAi FAHQ BeAriAeH3.)

Tek MATEMATUKAHBI TEPEHAETIM

OKbITY

(15 )

Ly



Tek MATEMATUKAACQH YATEPMEMTIH

O
OKYLLILIAQPAbl AQMBITY 2
Ekeyi A€: MATEMATUKAHS!
TEPEHAETIM OKbITY XXaHe -
MOTEMOTUKAACH YATEPMEMTIH 3
OKYLLILIAGP Abl AQMbITY
OKYLLUbIAQPAbIH, ©ACTAMKbI OIAIM 0

4

AEHremiHe BAMAAHbICTbl BeAMEN



4 Ci3aiH 6GiAiM 6epy YUbIMbIHbI3AA OKYLUbIAGPAbI OKbITYFQ
ToMeHAEeri PAKTOPAApP KAHLUAAbIKTbI Kepi acep eTeAi?

(Bp KatapAaH Bip TopKe3ai FAHA BEATIAEHI3.)

Myase BeAriai
ecep  Ore ©re KaTTbl
etneniai a3 AIPEXKCA acep ereai

a) OKYLLIBIAOPAbIH COOAKKQ
KeEAMEYI
OKYLLIBIAOPAbIH KEMOIP
CabaKTapAQ OOAMAYSI

O Lo K] Ly

O Lo K] Ly

Cc) OKYLLbIAQPAbIH, MEKTENKE =l O, O3 Y
KYAalllrih va A ‘

OKYLLIBIAOPAbIH BiAIM Oepy
YMbIMbIHAQ MIHAETTI iC-

d) LLIAPAAQPFA (MbICAAbI,
CNOPT OMbIHAQPSLI) HEMECE
COXATTAPRFA KATbICTAYbI

OKYLUBbIAQPAbIH,

€) OKbITYLLILIAGPAbI AYPbIC 01 O O3 C4
CbIMAGMQAYHbI
OKYLLIBIAOPAbIH

f) caBakrapra keaepri s Lo s [l
>KACAYb
OKYLLILIAQPAbIH OAKOTOAb

d) Hemece 30HCbI3 ABpPI — O, O, [s O,
ABPMEK KOAACQHYHbI

OKYLLBIAGPAbIH, BY30KbIAbIFbI
h) HEMeCe OAJPABIH oacka

OKYLLIbIAOPAbI KOPKbITY bl O, Y O Y

OKYLLbIAQP BAPAbIK
) 9AEYETIH KOAAQHYFO
bIHTOAQHABIPBIAMAYb! Lla 2 L3 Cla

) OKbITYLLUBIAOD MEH
OKYLLUbIAODAbIH
APACbIHACGFbI HOLLIAP
KQAPbIM-KATbIHACTAP



OKbITYLLbIAQPABIH Oip
k) CbIHBINTA KABIAET

AEHTEMAEDI OPTYPAI

OKYLLIbIAQPFQO CODQAK

OKbITYLUBIAQPABIH Oip
CbIHbINTA 3THUKAABIK TEKTEPI

1) (MbICQABI, TiAl, MBAEHMETI)
BPTYPAI OKYLLbIAQPFQ COBAK
oepyre MaxxOYpAIr

OKbITYLLIIAQPAbIH,
M) OKYLLbIAQPAOH OKYy
XKETICTIKTEPIHIH TOMEH KYTIAYI

OKbITYLLILIAQPAbIH,

n) OKYLLILIAGPABIH Xeke
KODKETTIAIK TAAQNTAPbIH
KOHOFATTAHABLIDMAYbI

OKbITYLUBIAQPAbIH >XXYMbICKQO
LLUbIKNQYbl

0)

BiAim BEepY yMbIMbI
P) KbI3METKEPAEPIHIH
e3repicrepre KApPCbIAQCYbI

OKbITYLLILIAQPAbIH,
d) OKyLLBIAQPFQ ThIM KOTOA
OOAYHbI

) OKbITYLLIBIAQPAbIH COOAKKO
KELLITN KeAYi

S OKbITYLUBIAQPAbIH CODAKKQ

>KAKCb! AQMbIHABIKCbI3 KEAYI

Cla

Ly

P

HE]

HE]

Cla

Cla

Cla



2013- 2014 oKy XbIAbIHAQ GiAIM 6Gepy YUbIMbI
YMbIMACQCTBIPFQH iC- LULAPAAAPFA ATA-AQHAAAPAbIH KAHLUQA
GeAiri KaTbICTbI?

(Bpbip KatapFa CAH XXA3blHbI3. Erep ara-aHaAQp iC-LUApara
KQTbICraca, 0 (Hea) >ka3blHbI3. Erep arta-aHAAQPAbIH
OapAblfbl KATbiIcCA, 100 (Ky3) XKA3bIHbI3)

%

BAAQCHIHbIH MIHE3-KYAKbIH ©3 bIKTUSObIMEH
OKbITYLLIbIMEH TAAKbIACFOH

BAACQCHIHbIH MiHE3-KYAKbIH OKbITYLLbIHbIH, bIKTUSObIMEH
TOAKbIAQFOH

BAACQCHIHbIH YATEPIMIH 63 bIKTUSObIMEH OKbITYLLIbIMEH
TAAKBIAQFQH

BAAQCbIHbIH, YAT€PIMIH OKbITYLLIbIHbIH, bIKTUSObIMEH
TOAKbIAQFQOH

XeHAEY XXYMbICTAPLI, DAFOAHABIK HEMECE

e) AYAQAQFbI XXYMbICTAP CEKIAAI 8PTYPAI LLAPAAARFA
83 €PKIMEH KATbICKAH

Kitan KAyObl, BiAiM BEpPY yMbIMbl MbECACHI, CROPT
OMbIHACPbI, OKYLLILIAQPAbIH COSXATbl CEKIAAI OIAIM
Oepy YMbIMbIHOH TbIC LLUAPOAQRFO 63 EPKIMEH
KQTbICKQOH

BiAim Bepy yMbIMbI KITANXAHACHI HEMECE MEAMA
OPTAAbIK XXYMbICbIHO KATbICKOH

a)
b)
C)
d)

f)

g)

h) BiAiM 6epy yMbIMBIHAQ OKbITYLLIBIAQPFO KEMEKTECKEH

1) BASHAQMALLbI PETIHAE KEATEH

. ATO-OHOAQP KEHECI HeEMece DIAIM Bepy YMbIMbIHbIH
J DACKApPYy KOMUTETI CEKIAAI XXEPTIAIKTI DIAIM Bepy
YMbIMbl KEHECIHE KATbICKOH

BiAIM BepPY YMbIMbIHBIH KOPOXXAT KOPbIHA
K&MEKTECKEH

EpIKTi TYypAE MEKTEN ACXAHACI XXYMbICTAPbIHA
KQTbICKOH

K)
)



OKbITYLUBIAQPADIH XXYMbICbIHQ 6ara 6epy XaHe/Hemece Kepi
GANAAHBICTbI AACAK, OAQP TOMEHAETI AUTBIAFAHAQPFA
KQHLLUAABIKTbI OAbIN KEAEA?

(Bpbip KatapaaH Bip Topke3al FAHQ BEATAEHI3.)

EwwkaHaam  LWarsbiH - bipriama loi
e3repiccis  esrepic  esrepic  esrepic

@) XAAQKbIHbIH B3repYi [y o O3 [a

b) KapaxkaTTbik ChIMAKI
HEMECE OKLLIOAOM

O O
MAPANATTAYAbIH KE3- - - ) ’
KEAFEH Typi

c) Kecibu aamy s O, Os La

MYMKIHAIKTEPI

d) KbI3MEeT CaTbiCbIMEH
iarepiney v Co (s (4
MYMKIHAIMHAETI 83repic

e) Ci3AIH KenLuiAiK
OAAbIHAC Ll o (P Oa
MOAQKTAYbIHbI3

f) ZKYMbICTbI -
TAPTLIMABIPDAK ETETIH
XKXYMbIC Ly Lo O3 Oy
>KAYAnKePLUIAINIHAETI
e3repicrep

9) BiniMm Bepy yMbIMbIH
AQMBbITY
OACTAOMOAAPbIHAQFbI
OPHbI (MbICOABI, Oy o s (4
DaFAQpPAOMA
>KOCQAMTbIH TOM, MEKTEN
MOKCQATTAPbIH KOO)

(2



Ci3aiH 6inim 6epy yubiMmbIHbI3AGFBI 10 cbiHbINTA (1 KYpCcTQ)
OKUTbIH OKyLUbl 6acka 6iAim 6epy YyUbIMbIHA MbIHQ
cebenTepAiH GipiMeH aybICTbIPbIAYbIHbIH bIKTUMAAADIFbI
KaHAQn?

(Bpb6ip KATapAQH Bip TOPKe3Al FaQHA BeArAEeH3.)

bIKTUMOAABIFbI bIKTMMOAABIFbI
TOMEH blKTMAA XKOFQPBbI
a) Te/v\eﬂ AKAAEMUAABIK mf P Os
YATEPIMI
b KOoFapbl AKOAEMUAADIK Ca L2 [
YATEPIMI
TepTin, MIHE3-KYAbI
c) P HE3-KYAbIK g L2 [
MBCEAEC]
d) OKyAOfbl_opHgﬂbl Ca L2 up
KQDKETTIAIKTEPI
ATO-OQHOAQPAbIH 0 0
e) Hemece * 2 Hs
KAMKOPLLILIAOPbIHbIH,
Ca P s

f) backa



3.2. BiAIM QAYLLBIAQPFA APHAAFAOH CAYAAHOMA

TemeHAE CAYOAHOMOAQO KEAETIH CYPAK YATIAEPI OEPIATEH:
Kanaaun 6araapAama 60UbIHLLA OKUCHI3?

(Tek Bip TOopKe3AI FAHAO BEAMAEHI3.)

Heri3ri opta BiAim Bepy baraapAamacsl (5-9
CbIHbIMNTAP)

XKaAnbl opT1a BiAiMm Bepy BaraapAamacsl (10-11
CbIHbIATAP)

TEXHUKAAbIK XXaHE KaCIinTiK BIAIM Bepy
OAFAQPAAMACHI (KBCINTIK MEKTEN XaHe KaCIMTIK
AULLEN)

TEXHMKAOAbIK XXaHE KacinTiKk BiAim Bepy
OAFAOPAAMACHI (KOAAEAX XXBHE YYMAULLLE)

oaeTTe ynuae CizbeH Gipre kim Typaabi?
(Bp KATapPAQH Tek Bip TOPKe3Al FOHQ BEAMNAEHI3.)

Ne Kok
AHQHbI3 (eren welwleHi Hemece
a) Hbi3 { 0, oo
ACbIPAN AAFOH AHOHbI KOCQ)
OKEHI3 (eremn ekeHi Hemece acbipan 0 0
1 2

b) aAfaH akeHi kocq)
¥A 6aybIp(AQP)bIHbI3

c) (DAybIPAQPbIHGI3, erem La O
©AYbIPAAPbIHBI3ABI KOCA)
Kbi3 ©6aybIp (AQP)bIHbI3

d) (6ayblpAQPbIHbI3, Bren (1 Clo
OAYbIPAQPbIHBI3ALI KOCA)

ATQa-a)xe (AEpPIi)Hi3 L1 O

BackaAap (MbICAAbI, HeEMmepe
f) Hemece xumeH 6aybIPAAPbLIHbI3)
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AHQHbI3AbIH, HETI3ri XXYMbICbl KOHAAQU? (MbICOAbI, MEKTEN
MYFOAIMI, ACYM KBMEKLLICI, CATYLLIbI-MEHEAXEP)

(Erep OA KQ3ipri Ke3AEe >XXYMbIC ICTeMece, OHAQ OHbIH COHFbl
HETI3r XXKYMbICbIH QTAHbI3.)
AQyQa3bIMbIH QTAM >XKA3bIHbI3.

AHOHbI3 HEri3ri >XYMbIC OPHbBIHAQ HEMEH GaUHAABICAABI?
(MbICOABI, OpPTA MEKTENTE CADAK Oepeal, MenpaMXAHAAQA
ACMA3fA TOMOK AQMbIHAQYFO KOMEKTECEAI, CATYLLLIAQP TOObLIH
OACKapPAAbl)

OHbIH KQ3Ip XXYMbICTA HEMEH AMHAABICQATbIHBIH HEMeCE BypPbIH
HEMEH AMHAABICKAHbIH Bip cemaemmeH cunatran 6epiHi3.

OKEHIi3AiH Heri3ri >XXyMbICbl KAHAQWU? (MbICOAbI, MEKTEN
MYFOAIMI, OC Y KOMEKLLICI, CATYLLIbI-MEHEAXEP)

(Erep oA KQ3ipri Ke3Ae >XYMbIC iCTeEMECEe, OHAQ OHbIH
COHfFbl HETI3I XXYMbICbhIH ATAHbI3.)

/AQyQ3bIMbIH QTAM >XXA3bIHbI3.

OKEHi3 Herisri XXyMbIC OPHbIHAO HEMEH AUHAAbICAAbBI?
(MbICQABI, opTa MEKTENTEe cabak Oepeal,
MENPAMXAHAAC ACnasfa TAOMOK AQUBIHAQYFO
KOMEKTECEAI, CATYLLLIAQP TOObIH OACKAPAAbI)

OHbIH KQ3Ip >XXYMbICTA HEMEH QUMHAABICATbIHBIH HEMECE
OypblH  HEMEH  QAUMHAABICKQHBIH  Bip  CeMAEMMEH
CUMQATTAHbI3.




OKEHi3 AAFaH opTa BiAIMHIH €H XOFAapFbl CATLICHI
KaHAQH?

Erep 6GyA Cypakka KOQAQM XAyar 6epy XKXeHIHAE KYMBOHIHI3
OOACQ, CAYQAHAOMA XXYPII3YLLIAEH KEBMEK CYPAHbI3.

(Tek Bip TOpKe3Al FAHQ BEATMAEH3.)

Xaanbl opTta Biaim (10-11

Lla
CbIHbIATAP)

Bactankpl kacinTik OIAIM (KeCinTiK-
TEXHUKAABIK MEKTENN XXaHE KaCIMTIK- 2
TEXHUKOABIK YHMAMLLLE)

Herisri opta GiAim (5-9 cbiHbINTAP) Cs
bacTaybil GiAiMm (1-4 CbiHbINTAP) Ca

OA BACTAYbILL MEKTENMTI
QSAKTAMOFOH

OKEHI3AIH TOMEeHAE KeATIpIiAreH GiAiMi TYpaAbl AMIIAOMBI
6ap ma?

Erep 6yA cypQKKQ KOAQUM >XXKQyar 6epy XXOHIHAE KYMoHIHI3
OOACQ, CAYAAHAMQA XXYPri3YLLIAEH KEMEK CYPAHbI3.

(Bp KaTapAQH Tek Bip TOPKe3Al FAOHO BEATIAEHI3.)
NMe )Xok

KOFapbl OKY OPHbIHAH KEMIHTI
a) DIAIM (acnMpaHTYpa Hemece O3 O
AOKTOPAHTYpPQ BiTipreH)

Xorapbl BIAIM (MHCTUTYT,
b) yHusepcuretr Hemece L1 L2
aKaaemms BiTipreH)

Opta kacinTikK BIAIM
C) (TEXHUKYM, Y4MAMLLLE HEMECe  [i P
KOAAEAX DITipreH)

Herizri opTta BiAIMAI
QFIKTOFAHHAH KEMIH Y3QKTbIFbl 2
d) aMAQH 1 XbIAFQ AEMIHTT KE3- O >
KEAreH KaCIMTiK KyPCTbl
OitipreH

(25



Kasipri kesAe aKeHi3 HeMeH LUYFbIAAGHbIN XYp?

(Tek Bip TOpKe3Al FAHQ BEATMNAEH3.)

TOAbIK XKYKTEMEMEH >XYMbIC

. e Lla
icTenal

KapTblAQM XXYKTEMEMEH O,
>KYMbIC ICTEMAI '
KyMbIC icTemenal, Oipak O,

>KYMbIC i3AeYAE

Backa (MbICOAbI, yH
LLIQPYALLbIAbIFbIMEH L4
OMHAABICOAbI, 3EMHETKEDP)

Ci3 XaHe Ci3AiH aTA-QHAAAPbIHbI3 KOU €AAE TYbIAAbI?

(Bp 6araHAAQH Bip TOPKE3AI FAOHQ BEATIAEHI3.)

Ci3
Ka3sakctaHAQ (o1
BypbiHFel KCPO
MEMAEKETTEPIHAE (o
backa eaae Cos

AHQHbI3 OKEHI3

Clo1 Clo1
Loz Lo
Clos Loz



TeMeHAeri MaTeMaTUKAAQH 6epiAreH TanCbipMAAAPAbI
OpPbIHAQY 6ApPbICBIHAQ ©3iHi3re KAHLWAABIKTbl CEHIMAICi3?

(Bp KatapAaH Bip TopKe3ai FAHA BEATIAEHI3.)

OHLa
ore CeHiMAl  Myasem
ceHimai  CeHimai emec CEHIMCI3
) MolbIBAGPAbIH KYPY
KeCcTeCiH NAMAOAQHY
QPKbIAbI OIp
QAIAAOMOACH EKIHLLI 01 2 3 4

AIAAQMOFQ XKETY YLLUIH
KOHLLIQ YOKbIT KETETIHIH
QHbIKTAY.

b) 300 >KEHIAAIKTEH COH
TEAEAMACPD KOHLLAABIKTbI 01 02 O3 04
QP3AHAOMTbIHBIH COHAY.

C) EneHHiH BeTiH Xxaby
YLUIH KOHLLQ TekLe

Ny 1 2 13 14
METP KblLLl TAKTAMLLO
KePEKTIriH ecenTey.
d) :
[aszeTTrepae 6ep|(\reH o1 02 03 ar
CbI3OAAQPAbI TYCIHY.
e) _ . .
3x+5= 1? CEKIAAI 01 2 03 04
TEHAEYAI LLELLY.
f) 1:10,000 maCLUTOOTOFbI
KAPTOAQH €Ki XXEPAIH o1 02 03 04
APACbIHAOFbI HOKTbI
KOLLbIKTbIKTbI TOOY.
¢) = ]
2(x+3) = (x +3) (x - 3) 01 2 O3 04

CEKIAAI TEHAEYAI LLIeLLly.

h) JKEHIA OBTOKBAIK
TYTbIHATbIH 01 2 O3 04
>)KOHOPMAWABI eCenTey.

(27



10 Op06ip AUTBIAFAH XYNTAPAbIH Ci3Ai XXAKCbI
CUNATTAUTbIHbIH TOHAQHbI3.

a) Keaeci eki TopkesaiH BipeyiH FaHQ GEAMNAEHI3.

o1 MeH mekTenTi BiTipreH COH KOCbIMLLO MATEMATUKA
CADAKTAPbIH AAYFA HUETTIMIH.

2 . .
MeH mekTenTi BITipreH CoH KOCbIMLLIA KO3AK TiAi

b) Keaeci eki Topke3aiH 6ipeyiH FaAHQ BEeAMNAEHI3.

01  MeH XXOfapbl OKY OPHbIHAC MATEMATUKAABIK ACFABIACPAbI
KODKET eTeTiH MAOMAHABIKThI OAVARI XXOCTTADAQUAMBIH .

02 MEeH XOFapbl OKY OPHbIHAC XXAPATLIABICTAHY AQFABIAQPbIH
KO>KET eTETIH MOMAOHAbBIKTbI OAYAbI XXOCMADAOMMBbIH.
c) Keaeci eki TopkesaiH bipeyiH FaHQ BEeAlAEHI3.

01 -
MeH MaTeEMATUKAAAH KOMBIAQTbIH TOAQMTAH APTbIK XXYMbIC

2 - -
MeH KQ3aK TIAIHEH KOUBbIAQTbIH TAOAQMTAH APTLIK XXYMbIC

d) Keaeci eki TopkesaiH BipeyiH FaOHQ BEAMNAEHI3.

01  MeH BiAIM aAY BAPbICBIHAG MATEMATUMKAACQH OAPbIHLLA
Kern CABAKTAD AAVALI XOCTADAQUMbIH.

MeH BIAIM aAy BAPbICBIHAQ XXAPATLIABICTAHYAQH BAPbIHLLA

L] -
2 ven CABAKTAP AAYAbI )KOCMAPACMMBIH.

e) Keaeci eki Topke3aiH bipeyiH FaAHQ BeATAEHi3.

MeH MaTEMATUKOFA KeBIipeK KATbIChI DAP XXYMbICKO

L1 OPHAAQCYAbI XXOCMAPAQAM XXYPMIH.
o MeH XapAaTbIAbICTAOHYFA KebipeK KATbIChl 6AP XXYMbICKQO
OPHAAQCYAbI XXOCMAPAQAM XXYPMIH.
11 Ci3 BipHelwe anta 6oubl YiAbl TEAEQOPOHbIHbI3AOH XABApAOMa

Xibepin XypaiHi3 AeAik. bipak 6yriH Ci3 MaTIHAI XQBAPAAMAHbI
Xibepe aAamaabiHbl3. Ci3 MBCEAEHI LLIELLIKIHI3 KEAEAI.

(2 |



Ci3 He icTep eAiHi3? Opbip 6epirreHHiH Cisre kebipek
KeAEeTiHiH 6eAriAeHis.

(Bp KaTtapAaH Bip TopKe3ai FAHA BeATAEHI3.)

MeH _ MeH MeH MeH_
OCbIAQM  MYMKIH ~ MyYMKIH  Gyaan
icTereH  ocbianai  OyAQH ictemere
boaap  icTereH ictemere H 6oAap
eAIM boaap  H 6oaap eAIM
eAIM eAIM
MeH axayblH TaBy D1 L2 03 D4
a) YLUiH, BAPAbIK
TyMMeAepai bachkin
KepeEMIH.

MeH MaCceAeHiH

OOAYbIHO HE ceben

6OAFOHbIH‘>KeHe OHbl 01 2 03 4
LLELLY YLUIH He

icTeyime BOAQTbIHbIH

OMAQCTbIDAMbIH.

b)

) MeH HYCKOYABIKTbI 01 02 O3 04
OKMMbIH.

d) MeH AOCBIMHOH Kemek 01 02 O3 04
CYPAMMBbIH.

12 bBapAblK MeKTen NaHAepi TYPAAbl OU KOPbITYbIHbI3. Ci3 anTacbiHa
TOMEHAE KOpCEeTIATeHAEepre opTawd ecenneH KAHWA CaFaT
XXYMCAUCDbI3?

XKayan 6epy Ke3iHAE AEMAABIC KYHAEPI XXYMCQAUTbIH YOKbITbIHbI3AbI

2



AQ KOCbIHbI3.

a) Y >kymbiCbl Hemece Ci3AiH aQnTACbIHA carfar
OKbITYLUbIAQPbIHbI3 BepeTiH 6acka
TAMCbIPMAAQRFA

b) KeTkeH yakbITTbIH iLLIHAE (Q), meKTenTe
Hemece DACKA XXEPAE KOXKET Ke3iHAE
0acka BipeyAiH KOAQFAAQYbIMEH XaHe
KOMETIMEH YU XXYMbICbIH OPbIHAQYFQO anTaceiHA carar
KOHLLIQ YQOKbIT XXYMCOMCbI3 S

C) Xeke OKbITYLLUbIMEH XXYMbIC (QKblFQ
HemMmece TeriH) OpPbIHAQYFQO AATACKIHO caraT

d) KomMmepLMaAbIK KOMMNAHMS
YMUbIMAQCTbIPbIM, AKbICbIH ATA-AHOHbI3

TOAEUTIH MEKTENTEH TbIC CADAKTAPFA
KQTbICYFQ anTackIiHA carfar

€) ATO-AHAHbI3OEH HEMeCe BACKO XXAHYS
myLLecimeH Bipre cabak okyra QnTACLIHA carar

f) KoMnbloTEPMEH XXYMbIC ICTEY APKbIAbI
MEKTEN CADAKTAPbIHbIH, TAKbIPbINTAPbIH
KOMTAOAQYFO HEMECE YMPEHYTe
(MbICOABI, KOMIMBIOTEPAIK anTaceiHa __ cafaTt
OAFAQPAAMOACP MEH MATEMATUKA
TAMNCbIPMAAAPbLIH OPbIHAQYFA)

20



13 MATeMAaTUKOAABIK TOAKbIPbINTAP TYPOAAbl OM KOPbITYbIHbI3. Keaeci
TepMmuHAepMeH Ci3 KOQHLWAABIKTbI TAHbICCbI3?

(Bp KarapaaH Bip TopKe3al FAHO BEATIAEH3.)

bya by bya bya byHbi
TYPQAbI TYPAAbI TYPAAbI  TYPOAbI >KQKChI
eLIKaLLIaH 6ip OipHewle — Xui OiAeMiH,
ecrime- Hemece per eCTMMIH  MAfbIHACHIH
reHmIH . eCTIreH- TYCIHEMIH
eki pet MiH
EeCTireHMIH
a) DKCMOHEHUMOAAbIK 01 [12 013 L4 015
ADYHKLMS
b) BeAriLL 1 2 3 14 15
- . 1 2 3 14 15
Cc) AeHremaik
d) ©3aik caH Hi H2 H3 04 5
01 02 O3 04 05
e) CblI3bIKTbIK TEHEY
1 2 3 14 15
f) BektopAap
. 1 2 3 14 15
g) Kypaeai caH
01 02 O3 04 05
h) POUMOHOAABIK COH
. 1 2 3 14 15
1) POAMKOAAQD
. 1 2 3 14 15
1) BOAXXOQMADBI 6ALLIEY
K) KenGypbiLL 01 02 O3 04 05
. . 1 2 3 14 15
1) TYCIHAIDMEAI
m) KOHIrpyeHTTiK 01 2 3 04 5
dourypaaap
n) KochHyc 1 2 3 14 15
0) APUOMETUKAABIK L1 L2 L3 L4 L5
M@8H
1 2 3 14 15

p) bIKTMMAAABIK



V.  PISA 3EPTTEYIHIH TANCbIPMA MbICAAAAPDI

4.1. XapaTbIAbICTAHY CAYQTTbIAbIFbl GOMbIHLLIA TANCBIPMA MbICAOAACPbI

KbI3Y XX¥MbIC

Cypak 1: KbI3Y X¥MbIC

MeTp e3iHiH, eCkKi YMiH XXeHAeM XAaTblp. OA KOAIMHIH XXyK OeAiriHAe
Cybl ©Oap 0Geteake, OipHELUEe LereAep MEH OFdLL KeCIHAIAEPIH
KOAAbIPbIM KeTTi. KeAlK KyHHIH QCTbIHAG 3 CQOFAT TYPFAOH COH, OHbIH
iiHAeri tfemnepartypa 40°C-re xerri.

KOAIKTIH ILUIHAETI 3aTTAP KAOHAQWM KyMre YLLbIPOMADIS

OpPOIp NAMBIMAQYAQ (Man Hemece (OKOK» XAYyanTapbIHbIH OipiH
OMHAAAbBIPA Cbli3blHbl3.

KeAikTeri 3aTTapmeH KeAeci Xaraanaap 60AAbI Uo Hemece
ma? Xok
BApAbIK 3QTTAPAbIH TEMNEPATYPACHI BipAenH No / XoK
BOAAbI

BipQ3 YAKbITTAOH KEMIH CY KAMHAKM OACTAAbI Noe / Xok
BipQ3 YAKbITTAH KEUIH LUETEeAEP bICTbIKTAOH Kbl3APA e / Xok
OacCTaAbl

Cypak 2: Kbi3y X¥MbIC

MNeTp e3iHe Temneparypackl 20°C Oip LWbIHbI KOdbe XaHe Oip
LWbIHbl  5°C MY3AQM  MMHEPAAABI CY  KyMAbl. EKi LUbIHBI  MeEH
CYCbIHAGPAbIH ~ Keaemaepi Oipaen. Tletp  OTbIpFOH  OBAMEHIH
Temneparypackl 6oaca 20°C LLAMACBIHAQ BOAFQH.

Kodbe meH MUHEpPAAAbl CYAbIH TemMnepaTypachl 10 MUHYT eTKeH
COH KAHAQW BOAYbI bIKTMMOAS
A 70°C xeHe 10°C
B 90°C xaHe 5°C
C 70°C xaHe 25°C
D 20°C >xeHe 20°C



HAHFA APHAAFAH KAMbBIP

ACNQA3Lbl HOH NICIPY YLUIH KOMBID AQIPACGFAHAQ OFOH YH, CY, Ty3
>KOHE ALUbITKbIHbI APAAACTbIPAAbL. OAQH KEMIH KAMbIPAbI OIp blABICKA
COAbIN OipHeLLEe CaFaTKa ALUbITYFA KOSAbl. ALy ©APbICBIHAQ KOMBIPDAC
XUMUAABIK  MPOLLECCTEP  XYPEAl:  AlbITKel  (AQPA  >KACYLUQOAD
COHbIPAYKYAQK)  YHHbIH  KYPOMBIHAGFBI  KPOXMOA  MEH  KAHTTbI
KOMIPKBILLIKbIA TA3 BEH CNUPTKE AMHAAABIPAAbI.

Cypak 3: HAHFA APHAAFAH KAMbBIP

ALLBITY HOTMXECIHAE KAMbID KeTepiAeal. Kamblp  HEAIKTEH
KeTEPIACAI?

A OUTKEHI KOMbIPAQ NMAMAQ OOAFAH CMMPT FA3FA AMHOAFQH KyMre
QYbICAADI

B O©WUTKEHI KOMbBIPAO AQPA XACYLLUOAbI COHBIPAYKYAQKTAP KebeneAl

C OUTKEHI KOMBIPAC KBMIPKbILLKbBIA Fa3bl MAMAC OOACABI

D OurkeHi awy 6apbICbIHAQ KOMbIDACGFbI CY OYFQ QMHAAQADI



Cypak 4: HAHFA APHAAFAH KAMbBIP

bipHelle COoFaTTOH COH  QACMA3LUbI

CAAMOFbI DIPLLIAMA A3AMFAHbIH OAMKOABI.

Cypetre KepceTiAreH apbip 4 TexXipmbeHiH, OACBIHAC KOMbIDAbBIH,
KOMbBIO  COAMOFbIHbIH
ToXIPMOEHIH

CAOAMOfFbI

Bipaen.
XEHiAAeYiHe cebenui

ACMQA3LUbI
eKEeHiH

ALUbITKbIHbIH
OiAy  yLUIH

KOPbITbIHABIAQPbIH CAABICTBIDYbI KAXKETS

i

,
< —
T r
R

Tapa3sbl

N

1 Toxipube

,
\ s

Tapa3zsl

L
3 Toxipube

OO0 w>

TBIFBIH

IIe1HBI |
BLABIC

¥H, cy, Ty3
JKOHE
AILBITKBI

AIBIK IITBIHEI
BIJIBIC

[ ¥H, cy, Ty3
{ JKOHE
AIIBITKBI

=

s \

(—r"-i—ﬁ_h\

Tapa3sbl ‘

1 Toxipube

RS

3
e e s A
—
Tapa3sbl

_

4 Toxipube

=D

KOMbBIDAbI

KOM  eKi

TBIFBIH

JRR0S::081
BLABIC

¥H, cy, Ty3
JKOHE
AIIBITKBICHI3

AUIBIK IITBIHEI
BIJIBIC

r
¥H, cy, Ty3
+ AIIBITKBICHI3

AcnasLubl 1 MeH 2 TaxipmBeHi CAAbICTbIPYbI KEPEK
Acnaswbl 1 MeH 3 TaxipmbeHi CAAbICTbIPYbI KEPEK
ACNA3LLbl 2 MEH 4 TaXXIpMBOEHI CAABICTbIPYbI KEPEK
AcCnasLubl 3 MeH 4 TaXipmbeHi CAAbICTbIPYbI KEPEK

eALLen,



Cypak 5: HAHFA APHAAFAH KAMbIP

XUMMUAABIK PEAKLMA HOTMXKECIHAE KOMbBIDACGFbI ALLIBITKbl KPOXMAOA
MEH KOHTTbl KOMIPKbILLIKbIA A3 OEH CMMPTKE AMHAAAIDOAbI.

KeMIPKbILLKbIA T3 OEH CMMPTTIH KYPOMbIHAQFbI KOMIPTEK ATOMbI
KAMAQH MAMAQ BDOAQAbIS

TeMeHAE KEATIDIATEH MYMKIH MAMBIMAOYAQPAbLI 80 KATAPAQH (Mo
Hemece (KOK» AN AMHAAABIPA Cbl3blHbI3.

KeMipTek aTtombiHbIH NanAa 60AybiHaO KeAeci | Ua Hemece Xok
NAMbIMAAYAQP AYpbiC na?

Kenbip keMipTeK ATOMAQPBI KOHTTAH Ne / Xok
LLIBbIFOADI.

Kenbip Kemiptek aTOMAQPbI Ty3 Ne / Xok
MOAEKYAQAQPbIHbIH KYPOMbIHO KIDEAI.

Kenbip KeMipTeK ATOMAQPbLI CYAQH LUbIFOAbI Ne / Xok

Cypak 6: HAHFA APHAAFAH KAMbBIP

ALLILITKOH KOMBbIPAbBI MELLKE COAFAOHAQ, Ta3 XXeHe Oy KenipLUiKTepi
KOMBIDAQ YAFAS OACTAMADI.

HeAIKTEH XXbIABITKOHAQ ra3 OeH Oy YAFOAAbIS

A OAQpPAbIH MOAEKYAQAQPBI KEOEUEAI

B OAQPAbIH MOAEKYAQAQPDI XXbIAAGMbIPOK KO3FOAQAbI
C MOAEKYAQAQP CAHbl KBOEMEAI

D OAQpPAbIH MOAEKYAQAQPbLI CUPEK COKTbIFBICAAbI



Juokcun kemipreri Co,

KATAAUTOPAbIK KOHBEPTEP

AMPBIKLLIA 30MOHAQC KBAIK MAPKAAAPbI MAMAGAQHBIAFAH TA3Ab
OAOM MEH KOPLLIOFOH OPTA YLUIH 3U8HblI O3 BOAYbI  YLLIH KATOAUTOPABIK
KOHBEPTEPAEPMEH XXADABIKTOAFOH..

90%-FQ >XKYbIK 3MAHAbI MOMAQACQHBIAFOH TA3AQP OAQH SAAEKAMAQ
3MAHbI KEM TA3FA AMHOAQABL. TOMEHAE KOHBEPTEPTe TYCETIH XXaHE OAQH
LLIbIFATbIH BIpHELLE FA3AbIH TYPAEPI KEATIDIATEH.

KonBeprepre TyceTin ra3 KonBepTepaeH mIbIFATBHIH Ta3

AzoT Nz

A30T Mz

Juokcup kemipreri CO,

Cy (6y xyiiinme)H,0 e e Cy (06y xyitinne)H,0

Monookcua kemipreri CO o

E Y 5

T Momnooxkcun keminreri (10%)

I qh"“‘-"«-..........-----' R i hh""‘:}. Huoxcu kemipreri CO, (90%)

OKCI/II[, asoT A3sor OKCI/II[i _ND, M |:1C|%:I
NO, NO2

Azor Nz (50%)

KaTaanTopJasiKk KoHBepTep

Cypak 7: KATAAUTOPAbIK KOHBEPTEP

BepiareH cypertreri aknapaTTbl KOAAQHbIM, KOHBEPTEPAETI

NAMAQAQHBIAFOH FO3AbIH, 3MSHbIH KOAQM Q3AMUTATbIHBIHA MbICOA KEATIPIHI3.



Cypak 8: KATAAUTOPABIK KOHBEPTEP

[Q3AQP KOTAAUTOPABIK KOHBEPTEPAIH ILLIHAE B3repictepre
yLLbIPpAMABL. «tATOMAAP) XXOHE «tMOAEKYAQAApP) CO3AEPIH KOAAQHDIM,
DOAbIM XXATKAH YAEPICTEPAI TYCIHAIDIHI3.

Cypak 9: KATAAUTOPAbIK KOHBEPTEP

KATAOAUTOPABIK KOHBEPTEPAEH OBAIHETIH TA3AAQPAbI  TOAAQHBI3.
KATOAUTOPABIK KOHBEPTEPMEH XYMbIC XXACAUTbIH MHXEHEPAED MEH
FOABIMAQPD  3UAHCHI3 MAMAQAQHBIAFOH TA3AQPAbI QAY YLUIH KOHAQM
MBCEAEHIH LLIELLIIMIH TODY KEpEK?



TEMEKI LUETY
TemekiHi curapa >XeHe TpybKa ApPkKblAbl LLUeryre ©O0AQAbl.
3epTTeEYAEPAIH KOPbITBIHABIAOPBIHO CYMEHCEK XblAbIHO aAnemae 13500
OAOM  TEMEKI LLUEKKEHHEH MNAMAQ OOAQTbIH QAYPYAQPACQH OAEAI.
Borxamaap OombiHLLA 2020 >XbIAbl 8AEMAETT AAOM  BAIMIHIH 12%
LLIbIABIM LLETYAEH DOAFOH QYPYAQPACOH OOAQAbI.

Temeki TYTIHAE HMKOTUH, CMOAQ, YAbI T3 CUAKTbI 3USHAbI 3QTTAPR
oap.

Cypak 10: TEMEKI LUETY
Temexi TyTiHI eKknere TbIHbIC AAY QPKbIAbI CIHIPAEAI. TYTIH CMOAQCHI
eKrnere >XMHAAbIM OHbIH AYPbIC XXYMbIC XXACQAYbIHAO KEPI 8CEP ETEAI.

TemeHAae OEpPIATEHHIH  KAMCbICbl  ©KMNEHIH  KbI3METI  OOAbIM
TAOBLIAQAbBI?

A OTTerimeH KaHbIKKOH KAHAbI Ci3AIH OOMbIHbI3FA TAPATAAbI

B Ci3 AEMOAFOH KE3AE KAOHbIHbI3AbI AYOMEH KOMTAMACHI3 ETEAI
C KaHAbI 8MIPKbILLIKbIA TQ3bIHAOH TA3APTAAbI

D KeMIPKbILLIKbIA TA3 MOAEKYAOAQPbLIH OTTETNIe AMHOAABIDOADI

Cypak 11: TEMEKI LLETY

Temeki Lery ekneHiH ICiK aypybiHO >XeHe OAaCKa AQ AypyAQpfd
LLIGAAbBIFY KAYIMiH XXOFAPBIAOTAAbI.

Temexi Lery TeMeHAEr aypyAQPAbIH KAMCbICbIHbIH MAMAQ OOAYbIHA KAyiMi
oap?¢

Op XOAAQH «Man Hemece (KOK» >XAyanTapbiHbiH OipiH AMHAAAbIPA
CbI3bIHbI3.

TemMexi LUEeKKEH Ke3Ae KeAeCi aypyAapAbIH No Hemece XokK
KAUCbICbICbIHbIH NAUAQ GOAY Kayni
XXOFAPAQMABI?

BoOHXMT Na /KoK
BUN-mHJoekumacel Hemece XKTb Na/XoK
LLleek aypysbl (ocna) Na/XoK
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Cypak 12: TEMEKI LUETY

Kenbip AAQMAQP TEMEKIHI TACTAy YLLIH HUKOTMH
>)KOMNCbIPMOAQPbIH  KOAAQHOABI. XKaAnCbipMma Tepire >AObICTbIPbIAbIM
KOHFA HWKOTMH OBAEAl. byA Temeki Lieryre KyLUTAPAbIKTbl Q3QMTbIM,
TEMEKI LLETYAI TOCTAYFO KOMEKTECEAI.

HUKOTMH >KAMCbIPMAAAPBIHBIH, TUIMAIAITIH 3epTTey yuiH 100 epikTi
TEMEKI LLETyLLi OAQMAQP TOObI TOHAQABIM AAbIHAbI. ByA TOn 6 am Goubl
3epPTTEYAEH OTTi. 3epTTey AAKTAOAFAHHOH KEeWiH OCbl TOMTbIH, iLLIHAET KaMTA
TeMeKi  eryal 06acTamamTbiH OAOMAQP  COHbIMEH  HUKOTMH
>XKAMCbIPMOAQPbIHbIH, TUIMAIAITNT OHBIKTOAAbI.

TaXKIPMOEHIH KEAECI XXKOCMAPAAPBIHACQ KAMCHIChI €H, TUIMAICI?

A ToNTOFbIAOPAbIH BAPAbIFbI XXKAMCbIPMOAAPAbI KOAAOHOADI

B bip aaamHaH 60QCKQ, TOMTOFbIAQPABIH OAPAbIFbl  >XKOMNCbIPMAHbI
KOAAOHOAbLI. ByA QAQM  TEMEKIHI  >XXAMNCLIPMAHbIH ~ KOMETIHCI3
TACTOFbICHI KEAEAI

C KaTbICYLLUbIAQP 83 €PKIMEH TEMEKIHI TACTAY YLUIH >XXAMNChIPDMAAQPAbI
KOAAQHY HEMECE KOAAOHDAYAQPbLIH 83AEPI LLIELLIEA]

D Ke3aenCoK TOHAOAFQH TOMTbIH, XXAPTbICHI XXAMChIPMAHbI KOAACQHOADI,
KEAECI TOM KOAACQHOAMADI

Cypak 13: TEMEKI LUETY

TeMeki LLEeryAi TOCTATY YLUIH OACMFO KeNTENEH bIKNAA €TY XXOAAQPbLI 6ap.

TeXHUKa >XBHE TEeXHOAOIMSi COAAACbIHbIH XETICTIKTEPI TeMeki
LLUETYMEH KYPECY MICEAEAEPIH LUELIYre KAaW BAICTI KOAAQHYbIHO
DOAQAbI?

Op XOAAQH «Man Hemece (KOK) >XXAYanTApbIHbIH OipiH AMHAAABIPAO
CblI3bIHbI3

TexHMKa >XaHe TEeXHOAOrus COAAACbIHbIH XeTicTikTepi | Uo Hemece Xok
TeMeKi LUEeryYMEH KypeCcy MaCeAeAepiH welyre

KOU 9AICTI KOAAQHYbIHO 60AQADI?

Temeki OAFACbIHbIH XXOFAPAQYHbI Na /KoK
HUKOTMH TayEeAAIAINHEH APbIAFBICHI KEAETIH AAQMACQPFA No/>XoK
KOMEK PETIHAE HUKOTUH XXAMCHIPMAACQPBIH BHAIPY

OAEYMETTIK XKEPAEPAE TEMEKI LLIETYTE ThIMbIM CAAY Na/XoK
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M3PU MOHTETIO
[azerreri MAOKAAQHbI OKbIM KEAECT CYPAKTAPFA XXAyar OGepiHI3.

BAKLLUHALLUA TAPUXDI

M3pmr MOHTErNO eTe CYyAy aMeA OOAFOH. 1715 XblAbl OA LUELLEK
QYPYbIHOH Tipi KAAAbI, DIPAK OHbIH AEHECI ThIPTLIKTAPFA TOAbI BOAALI. 1717
XbIAbl M2apuK TypPKUIAQ TYPAbI, OA OHAQFbl BSAETTE KOAAQHATBHIH ery
(MpwvBKMBKQ) SAICIH OQKbIAOAbI. BYyA >XXAC QAGMACPAbIH AEHECIHE
>)KOPOKATTAM OFOH LUELLEK QYPYbIHbIH >XXEHIA TYPIHIH BMPYCbIH €H i3y
OOAQTbIH. KeMiH ByA AAQMAQP LLELLIEK AYPYbIMEH AYbIPAbI, BipaK aypy
>KEHIA TYPAE OTKEH.

M3pun MOHTENO EeryaiH KQyincCi3airiHe TOAbIK CEHIMAI OOAbIM, ©3iHIH YAbI
MEH KbI3bIHO €Iy >XOCATKbI3OADI.

B 1796 roay DABAPA AXKEHHED E€ryAi CUbIPAbIH, LLIELLIEK QYPYMEH YKCAC
AYPYAQPFA MAMAQACHbLIN, LLUELIEKKE KAPChbl AHTMAEHE >XACAYFa
KOAAQHAbBI. LLleliek eryimeH COAbICTBIPFAHAO OYA EryAiH Kepi acepi
Q3blPAK DOAAbBI XXBHE EryAEH KeniH aypy bip-OipiHE >XXYKNAAbI. byA aAiC
BOKUMHALMA A€M OTAOACABI.

Cypak 14: M3PU MOHTETIO

AAOMAQPFA BAKLMHALMAHBI KOHAQKM QYPY TYPAEPIHE KAPChI XXACAYFQ
OOAQAbIC

A TyKbIM KYOAQUTbIH QYPYAQPFA, MbICOAbI FTEMOTOUMAMS

B BupycC AQpKbIAbl XXYFATbIH QYPYAQPFA, MbICAOAbI MOAMOMMUEAUT
C OpraHm3mHIH, KbI3METIH Oy3ATbiH AYPYAQRFA, MbICOAbI AMADET
D Ke3keAreH eMAEAMEUTIH AYPYAQPFa

Cypak 15: M3PU MOHTETO

Erep, OAOMAQP HeMece >XAHYAPAQpP OAKTEPUIAQLR APKbIAbI
DEPIAETIH XYKNAAbI QYPYAQAPMEH AYbIPFAH OOACAO, 8AETTE XA3bIAFAHHAH
KEMIH QYPYAbI TYFbI3FAH OAKTEPUAAAPD OYA AYPYAbIH GF30AQ KOUTA XXYPYIH
OOAABIPDMAMNADI.

ByA KyObIAbICTbIH Ce0ebi HEAE?

A AfF3Q aypyra ceden OOAATbIH OAPAbIK OAKTEPUIAQPRAbI XKOAAbI

B Af3a OAKTEPUAAAPAbIH K6OEIOIH OOAABIPDMAMTBIH OHTUAEHE BHAIPEAI

C KQHHbIK  KbI3blA  TYMIPLLIKTEPI COA QYypYyAblH cebebi ©OO0AATbIH
DAKTEPUIAAPAbI XKOAAbI

D KOHHbIH KbI3blA TYMIPLLIKTEPI OAKTEPUAAAPAbI XXOMbIM, AF3AAQH LUbIFAPOADI



Cypak 16: MOPU MOHTETIO

KoHaan cebentepre OOAMAQHLICTBI  OAAOAQD  MEH  €raAe
AAOMAQPFA TYMAYFA KAPCHI €ry XXACAyFa keHec 6epeai¢ bip cebebiH
>KQ3bIHbI3.



AEHELUbIHBIKTBIPY XXATTbIF YAAPDI

Bi3AIH AEHCQYAbIFbIMbI3FO  XXYMEAI, OIPAK KAAbINTbI AEHELLIbIHbIKTbIDY

>KATTbIFYAQPbI MOMAQAbI.

Cypak 17: AEHELUbIHBIKTbIPY XXATTbIFYAAPDI

XKyMeAl AEHELLbIHbIKTbIPY >XATTbFYAQPbIHbIH MAMACQCH HEAE? Bp
XKOAAQH «Mayn Hemece KoKy >XAyanTapbiHbiH - OipiH  AMHAAABIPAO

Cbl3blHbI3.

XXyneAi AeHEeLbIHbIKTbIPY XATTbIFYAQPbI
NAUAAAbI Ma?

Mo Hemece Xok

AEHELLIHBIKTbIDY XXATTbIFYAQPbI XXYPEK >XXoHE KAH No/>XoK
TAMbIPbI XXYMECIHIH QYPYAQPbIHbIH

NPOJOUAAKTUKACHIHA MAMACQADI

AEHELLIHBIKTbIPY XATTbIFYAQPbI AYPbIC Na/XoK
TOMOKTOHYFQ YUPETEAI

AEHELLbIHBIKTbIDY XXATTbIFYAQPbI APTbIK COAMOKTAOH No/>XoK

QPbIAYFO KBMEKTECEAI




Cypak 18: AEHELWbIHbIKTbIPY XXATTbIFYAAPDI

BYALLbIK €TTi XXATTbIKTbIPY OAPbICBIHAG HE OOAOQAbIZ OP >XXOAAQH
«Wan Hemece (OKOK) XXAYanTAPbIHbIH OipiH QMHOAABIPCO CbI3bIHbI3.

ByALUbIK €TTi XXATTbIKTbIPY OAPbLICBIHAGO TOMEHAETIAEP

6oAaAbl Ma? No Hemece Xok
BYALLIbIK €TTIH KOH OMHAAbIMbI XXAKCOPOAbI Na/XKok

BYALLIbIK €TTE€ MAM XXMHAAQAbI Na /KoK

Cypak 19: AEHEWbIHBIKTbIPY XXATTbIFYAAPbDI

CisaAH  >xam Ke30eH COAbICTbIPDFOHAQ, AEHELLIbIHBIKTbIPY
>KOTTbIFYAQPbIH  XACAY OApPbICbIHABI SAETTEMNAEH TbIC KU ThbIHbIC
QAYbIHbI3AbIH ce0ebi Heae?



KbILUKBIA XAYbIHAAP

TemeHaeri 6epiareH cyperre  KapmatmaAomm A€l ATAAdTbIH,
ADMHOAQFBI AKPOMOAAQ 2500 >XblA OYpPbIH TYPFbIBLIAFAH  MYCIHAEP
KEATIDIATEH. BYA MYCIHAEP MPOMOP AEM ATAAATbIH TAY >XbIHbICHIHOH
CbIMOATTAAFOH. MPAMOP KAPOOHAT MEH KAABLIMMAEH TYPOAbI

1980 >KbIAbl MYCIHAEPAIH TYMHYCKACHI AKPOMOAbAbIH MY3EMIHE
QYbICTbIPbIAbIN, OA OHbIH OPHbIHO KeLLIPMECI TYPFbI3blIAAbI. MYCIHAEPAIH
TYMHYCKOCbIH KbILLIKbIA XXQAYbIHAQP >XXEM KOMFAH.

KbILLKbIA  >XQAYbIHAQPAbBIH MPAMOPFA  8CEPIH  YATIAEN OIAY  YLUIH,
MPAMOPAbLI Bip TYHre Cipke CybIHO CAAbIM KOMCA BoAaabl. CipKe Cybl
MEH KbILLIKbIA >KAYbIHHbIH, KbILLIKbIAABIK AEHremi LUaMmameH Bipaen. bip
KECEK MPAMOPAbI CIPKE CYbIHO CAAFAHAQ TA3AbIH KeNipLUIKTEPI MAMAQ
OOAFQHbIH  OAKbIAQYFA OOAQAbI.  KypfFak MPAMOPAbIH  MACCACHIH
ToXXipMBEHIH BACHI XXaHE AFFbIHACQ BALLIEMAI.

Cypak 20: KbILUKbIA )XAYbIHAAP

Ochbl ToxipmbeHi eTKi3reH OKYLLUbIAQP TYHAE Bip KeCeK MPAMOPADI
CipKe CYbIHA, QA EKIHLUICIH >XAW (TA3APTbIAFAH) CYFQ COAABI.

OkyLUbIAOP  OyA CbIHOYAbl ©3AEPIHIH ToXIipUbeCciHe HEeAIKTEeH
KOCKQHbIH TyCIHAIPIM >KA3blHbI3

[



AYbI3 CY

| "y
Cy keszi ’,-' Cyamel cy
(cy kolimacel Hemece ezeH) TapTKEIW
wyMeKKe
#ibepy

{2) TynabipFul (3) Cyazri (4) (5) CyablH canacblH
Xnopnay Tekcepy

KOFapbIAQ KEPCETIATEH CYPETTE, KOAQAQFLI YMAEPTE OEPIAETIH
CYAbIH iLLYyre KOAQM XXAPAMAbI DOAATbIHbI KEPCETIATEH.

Cypak 21: AYbI3 CY

AYbI3 CYbIHbIH >XQAKCbl KAMHAP Ke3iHiH OOAFAHbI MAOHbI3AbI. Xep
QACTbIHAQ BOAQTbIH CYAQP XEPACTbI CYAQPbI AEM ATAACAbI.

Xep acTtbl CYAQPbIHAQ, KAMHAP KO3AEPAEH (63€H, KOA) QAbIHFOH
CYAQPFO  KAPQFOHAQ OOKTEPUAAQP HEAIKTEH a3 OOAATbiHbIHAO 6ip
MBICOA KEATIPIHI3

Cypak 22: AYbI3 CY
45



CyAbl TO3AAQY OipHELLE KE3EHHEH XXOHE TYPAI BAICTEPMEH XYPEAI.
CypeTtre KepcCeTIATeEH TA3apTy npoueci 4 keseHHeH (1-4 aAewuiH
HOMIPAEHIEH) TYPAAbI. EKIHLLI KE3EHAE CY TYHAbIPFbIAQ XXMHAAQADI.

ByA KE3EHAE CYAbI TA3AAQY KAAOM XYPrI3IAEAIC

A Cyad OOAQTbIH OAKTEPUAACPD BAEAI

B Cyra oTTeri KOCQAbI.

C KMbIPLLbIK TOC MEH KYM CYAbIH TYOIHAE TYHbIMN KAAOQADI
D YAbl 30TTAP epin KeTeAl

Cypak 23: AYbI3 CY

CyAbl TO3AAQYAbIH 4 LU KE3EHIHAE XAOP KOCOAbI. He cebenTti CyFra XAOpP
KOCQAbI2

Cypak 24: AYbI3 CY

Cy TA30AQTbIH KYPbIABIC KbI3BMETKEPAEPI, CY CAMNACHIH BAKbIAQYFQA
XAYAMNTbIAQP, KE3EeKTI TAa30Aay MpOouUeCiH xacam OOAFAOHHAH KeMiH
CYAQ KQYINTi OOKTEPUIAQP OAP eKEHIH AHbIKTAAbLI A€M BOAXAMBIK,.

AAOMAQPD ©3 YMAEPIHAE OYA CYAbl iLLIepP OAAbIHAO He icTey
Kepeke



Cypak 25: AYbI3 CY
AQC CyAbl KOAAOHY KEAECI AYPYAQRFA 9KEAIN COFYbl MYMKIH Oe?

Man Hemece (KOK) XXKAYanTApPbIH CII;IHCI/\A.prO Cbl3bIHbI3

Adac cyAbl KOAAQHY KeAeci aypyAapFra

. Uo Hemece Xok?
aKeAin coraabl ma? X

Anaber Na / KoK
Anapes Ne / Xok
BUN-mHdoekumacol Hemece XKITb Ne / KXok
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O30H

ATMOCTOEPO- XepP BeTIHAETI TIDLUIAIKTI COKTAMUTbIH QYO MYXMTbl XXaHE
OaFa XeTtnec Tabusn KOp. OKIHILLKE OpAM, AAAM3AT, YATTbIK XXaHE
XKEKE MYAAECIHE HETIBAEATEH, XXAAMbI PECYPCTAPFA 3UIH KEATIPE
OTbIPbIM, XXEP OETIHAET KOPFAYLLbI MEPAE PETIHAET O30HAbIK
KQObIKLLIOHbI XXYKAPTOAbI.

EKi OTOMHQH TYPATbIH OTTETN MOAEKYAQCBIHO KOPOFOHAQ O30H
MOAEKYAQCHI YL QTOMHAH TYPAAbl. O30H MOAEKYAQCHI CUPEK XXaHE
eTe a3 BOAbIN KEAEAI, 9POIP MUAAMOHFA OH QYO MOAEKYAQCHI Bap.
Bipak Bip MMAAUAPA XXbIAAOPACQH Bepi XXep OeTiHAET TIPLLIAIKTI
COKTAY YLUIH, O30H MOAEKYAQCbIHbIH QYA PAMbIHAC 6Ap BOAYbI eTE
MOHbI3AbI. O30HHbIH KOM XEPAE OPHAAACKAHBIHA KAPAM, XXEP
OeTiHAETI TIPLUIAIKTI KOPFAYbl HEMECE 3UH KEATIDYI MYMKIH.

Tponocdoepaaarbl 030H (kep 6eTiHHeH 10 KM XOFapAd) — OyA
(OKOMQAH) O30H, OCIMAIKTEPre >aHe ekKkne >XACYLLUAAQPbLIHO 3UsH
KeATipeai. bipak cTpartocdepaaarbl (kep ©6eTiHHeH 10-40 km
>KOFAPBLIAQ OPHAAACKAH) 90 MAMBI3AQH >XXOFAPbI (OKAKCH) O30H Aer
eCenTeAiHeAl, eUTKEHI OA KYHHIH KAYINTi YABTPOKYAFNH COYAECIH XXYTbIM,
MNAMAQABI XXYMbIC OTKAPAAbI.

[MaMAQAbI O30H KOOATLICHI3 AAOMAQP KYH KO3iHIH YABTPAKYATIH
CAYAECIHEH TYPAI QypY ChIPKATTAPFA 0enim BOAYLLbI eAl. COHFbl OH
XbIAAbBIH, ILLIHA€ O30HHbIH COHbl A30MAbI. 1974 XXbIAAQ XXOCOAFH
DoAKAM BOMbIHLLIAO ByHbIH cebebi — dopeoH (CFCs). 1987 XbIAFa
AENIH ceben-isaeHicTepre 6AMAQHbLICTbI FbIABIMIM 3EPTTEYAED O30HAbI
Oy3ATbIH OPEOH XAMAbI ELLIKAHAOM ABAEA DEPMETEH.

AAOMAQ, 1987 XbIAABIH KblPKYMEK AMbIHAQ MOHPEAA KOAQCBLIHAC
(KaHaAQ) ap TYPAI KOAGAQPAbIH 6KIAAEPI APACBIHAC PECMM KEIAECYI
BapbiCbiHAQ, CFCs dopeOoHAQPAbIH KOAAOHbBIAYbIHO KAOTOA LLEKTEYAEP
EHII3IAAIL
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Cypak 26: O30H

KOFAPBLIAQ KEATIDIATEH MOTIHAE O30HHbIH ATMOCCOEPAAQ KOAAbIMTACY
TYPOAbl  €LUTEHE AUTBIAMOFAH. LUbIHBIHAQ AQ, op Oip KyHAE
atMocdepaaa OipHelle 030H namaa OOAOQAbl >XeHe OipHelueci
>KOFAAQAbI. O30HHbIH KOAQK NAMACQ OOAQTbIH XXOAAQPBIH KYAAIPTILL CYpeT
TYPIHAE TEMEHAE DEPIATEH.

Kapamblk, Ci3AIH QFQOHbI3 MbIHA Kbi3blK CYpEeTTepre KApau OTbIPbIMN
TYCYHYre TbipblCOAbI. BipaK OA MekTenTe eLUKAHAOM >XAPATbIABICTAHY
OIAIM  TYPOAbl  OKbIMOFOH  >XaHe OyA cypertTi  TyciHoenai. OA
ATMOCCPEPTAD ELLKAHAOM KILLKEHTAOM OAAQMACPAbIH >XXOKTbIFbIH OiAe
OTbIPbIMN, MbIHO CYPETTEPAEN KILLKEHTAOM AAAMAQP HEHI OenHeAen
TYPFAHbIH  KbI3bIKTbIPAABLI, Oz >eHe Oz  He OIAAIPIN TYPFAHbI XX8HE
cypeTTeri KOHAOM NPOoLECC KEATIPIAreHi. Ci3AiH OFAHbI3 OIAEAI:

- O - aAereH apin oTTeri eKeHiH

- ATOM XX8HE MOAEKYAQ HE EKEHIH.

CypeTre He KepCeTIAIN TYPFAHbIH OFAHbI3FA CUMATTAHbI3.

O3iHi3AIH TYCIHAIDMEHI3AE (ATOM)) XXOHE (MOAEKYAQ) CO3AEPIH 5-
LLI )K8HE 6-LLI XKOAAQ XXA3bIAFOHAOM KOAAQHbIHbI3.

(s ]



Cypak 27: O30H

O30H HAOM3AFAMAQH AQH NAMAQ OOAAQAbLI. OA HOM3AFAMAQH KEUIH
epeKLLE UIC TYAbIPAAbI. MaTIHHIH 9-LUi - 14 - LI )XKOAAQPbBIHAQ (OKAKCbI)
>KOHE (OKAMOH) O30HHHbIH APACBLIHAQFbI AMbIPDMALLIABIKTBI TYCIHAIPEAI.

BepiAreH maTiHAE TEPMUHAEPAI KOAAQHQ OTbIPbIM, CYPAKKO >XKAyan
OepiHi3: Hamsaram KesiHAe NAanaAa OOAQTbIH O30H KAHACGK BOAQABI, -
(OKOKCbI) HEMECE (DKOMAH)?S

MaTIHAE PACTAMUTLIH XAYAMNEH TYCIHIKTE MEHI TAHAOHbI3:

XamaH Hemec | TyciHikTeme
>XXAKCbl O30H?
A | XamaH XKaMaH aya pambl ke3zae NanaAa BOAQAbI
B XamaH Tponocdoepaaa NAMAQ BOAQADI
C | Xakcsl Crparocdoepaaa namabl DOACADI
D KakChbl Xakcbl Mic namnaa 60AQAbI

Cypak 28: O30H

15-11i-17-11i )KOAAQPAQ ObIAGM AUTBIAQAbI: «[TAMAQABI O30H
KABATLICHI3 AACMAAP KYH KO3IHIH YABTPAKYATIH COYAECIHEH TYPAI Aypy
CbIPKATTAPra 6emim OOAYLLIbI EAI».

TYPAI Qypy CbhIPKATTAPRAbIH ILLIHAE BeUiIMAI BipeyiH ATAHbI3.
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X¥AABI3AAP XAPBIFbl

LLIOAMQH  XKYAABI3AQPFA  KAPGFOHAbI YHATAAbI. bipakK KaAaad
TYPFAHABIKTAH, OA TYHAE KBTI XXYAAbIBAQPAbI KEPE AAMAMABI.

AAAbIHFbI XKbIAbl LLIOAMIQH QYybIAFO ©OAPFAOHAQ, KOAQAQ KepiHOereH
KerNTEreH >XYAAbI3SAQPAbI KOPAI.

Cypak 29: XX¥AAbI3AAP XXAPbIFbI

HeAlKTeEH  QyblAAbl  XEPAE  KOAGFA  KOPOFAHAQ  kebipek
>KYAABIBAQPAbI Kepyre OOAQAbI

A KOAOAQ O XKAPbIFLIPOK, COHAbBIKTOH OA KBMTEreH >XYAAbIBACDAbIH
>KAPbIFbIH XAYbIMN TACTAMAbI

B AYbIAABI  XXEPAEPAE KAAGFA KAPOFOHAQ KebipeK  LIAH-TO3QOH
BeALLEeKTePI B6AP, COHABIKTAH OA XAPbIKTbI KOMTbIMN KOPCETEAI

C KaAQ XXApbIFbIHbIH MOAAbIFBIHOH KOMTETEH >XXYAAbI3AQPAbI KOPY KMUbIHFQ
COFQAbI

D KeAik >aHe VYMAEPAEH XblIAy O6AIHyiHe cebenti KAAOAQFbl aya
SAAEKAMAQ XbIABIABIDOK

Cypak 30: XX¥AAbISAAP XXAPbBIFbl

LLIOANQH XXAPbIK EMEC XXYAABISAQPAbLI OAKbIAQY YLLIH AMH3ACHI Bap
TEAECKOMTbl KOAAQHOADI.

HeAIKTEH AMH3ACHI OAP TEAECKONTAP XAPbIK EMEC XYAAbISAQPAbI
OAKbIAQYFA MYMKIHAIK Bepeaie

A AUH3Q YAKEHIPpEK DOAFAH CAMbIH, OA KeDIPEK XAPbIK XXMHAMADI

B AMH3Q yAKEHIPEK BOAFAH CAMbIH, OA YAKEHIDEK YAFOMUTAADI

C YAKEH AMH3OAQP MOABIDOK QCMAOH KEHICTINH Kepyre MYMKIHAIK
bepeai

D YAKEH AMH3AAQP XXYAAbIBAQPACFbI KYHIPT TYCTEPIH KOPYre MYMKIHAIK
bepeai
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4.2. MaTemMaTuKa CaydaTTblAbIFbl GOMBIHLLA TAMCBIPMA MbICAAAAPbI
AAMA AFALLTAP

Pepmep O6ay-OAKLLIOAQ, CYPETTE KBPCETIATEHAETIAEN, TOPTOYPLILL
ADOPMACBIHAG OAMA OTbIPFbI3AABI. AAMOAQPAbBI XXEAAEH CAKTAY YLLIH
LLUeT-LUETIHEH  KbIAKOH  >KAMbIPAKTbl  QFALLUTAP  (XBOMHbIE  AEPEBbLS)
OTbIPFbI3AAbI.

BipHEeLle N MOFbIHOAQPDLI YLUIH TOMEHAET CYPETTe OTbIPFbI3bIAFOH
OAMQA OFALLTAPBLI MEH KbIAKOH >XXAMbIPOKTbl AFALLITAPAbIH  CbI3OAHYCKACHI
OEepIATEH, N — OTbIPbIFbI3LIAFOH  AOAMA  GFALLTAPbLI  KAOTAPAQPbIHbIH
MeALLEPI. ByA TiI3BEKTI N-HblH KE3-KEATEH COHbIHA AEWIH XOAFACTbIPYFQ
OOAQAbI.

n=1 n=2 n=3 n=4
X X X XXXXX XXXXXXX XXXXXXXXX
X eoX Xe o X Xe o o X Xe ® ® ® X
X XX X X X X X X
Xe ® X Xe [ ] ® X X e [ ] [ ] ® X
XXXXX X X X X
Xe o ® X X e ] o ® X
X X XXXXXX X X
= KbINKaH XanblpaKTbl afawrap X o ° S ® X

@® - Anwmaarawrap
XXXXXXXXX
Cypak 1: AAMA AFALLUTAP
KeCcTeHi TOATbIDbIHbI3:
AAMQa aFrawITApbIHbIH CAHbI KbIAKQH XANbIPAKTbI
ArawiTap CAHbl
1 8

4

gl lW|IN|FL| D
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Cypak 2: AAMA AFALLTAP

KOFAPbIAQ KAPACTbIPLIAFOH OAMO QFOLUTAPbIHBIH, CAHbl MEH KbIAKOH
>XKAMbIPAKTbl QFALUTAP CAHbIHbIH TiI30Er TeMeEHAE KePCETIATEH pPETNneEH
ecenTeAiHeAl:

OAMQA OFALUTAPbIHBIH CAHbI = N2,

KbIAKQIH >KAMbIPAKTbI QFALLTAP COHbI = 8N,

N — AAMAO OFALUTAPbI KOTAPbIHbIH CAHBbI.

N-HblH KAWM MBHIHAE OAMA  QOFALUTAPbIHBbIH  CQOHbl  LLUET-LLUETIHEH
OTbIPFbI3bIAFOH KbIAKOH >KAMbIPAKTbl QFALLITAPAbIH COHbIMEH TEH OOAQAbI?

LLIeLLiMIiH >KO3bIHbI3.

Cypak 3: AAMA AFALLUTAP

Pepmep 63 AYMOFbIHAOFBI  OAMA  QFALUTAPbIHBIH, — KOTAPbIH
QKbIPbIHAQM KeOEUTYAI OUAACTBIPDYAQ Aen OOAXAMbIK. OCbl Kesekrte
OTbIPFbI3bIAFAOH KOM QFALLTbIH COHbI TE3IPEK KODEEAI: AAMA OFALUTAPAbIH
©Qa 8AAE KbIAKOH XATMbIPAKTbl AFALLUTAPAbIH 6Q?

O3 XKAYAObIHbI3AbIH, TYCIHAIPIM >)KA3bIHbI3.

=D



K¥PbIAbIK AYMAF bl

TemeHAEe AHTAPKTUAQ KOPTACH BEMHEAEHTEH:

KUNnomeTpnep

Cypak 4: K¥PbIAbIK AYMAFbI

KapTaHbiH MACLUTAObLIH MAMAQAGHAO  OTbIPbIM,  AHTAPKTUACHbIH
QAYMOFbIH LLUOMOMEH AHbIKTOHBbI3.

KYPABIKTbIH ~ QYMOFbIH ~ KOHAQWM  TOCIAMEH  QHbIKTOFQHbIHbI3AbI
TYCIHAIPIN, 83 eCeNTEYIHI3AI KEATIPIHI3.

(KayalbiH 6epy MAKCATbIHAQ KOPTAHbI MAMAOAQCOHbI3 OOAQAbI.
MbICQABI, KOPTAAQ CbhI3OAAQP CbI3yFq).
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XAPbLIC MALLUMHACDBIHbIH XbIAAAMADIFbI

TemeHaeri rpadomkTe, YyLU KUMAOMETPAIK, 6p XaHEe TYCYAEPCI3,
OMHOAMGOABI TAC >XOAAQ >XXAPbLIC MOLLUMHACHIHBIH,  >KbIAAQMAbIFbIHbIH
KOAQM O3repreHi KepCeTIATEH.

Cypak 5: XKAPbIC MALUNHACDBIHbIH XXbIAAAMADIFbI

Cepe Cbi3blfbIHOH €H Y3blH Typd CbI3blKTbIH OACBIHAO  AEMIHTrI
QPAKALLIbIKTbIK HETE TEH?

Keinpamasik ¥3bIHAbIFBI 3 KM Tac XONAAFb! XapbIiC MAWWHACLIHBIK
(km/a) KbinaamAabIifFbl
(eKiHWi alHanLIMAarkI)

F 3
|50 =
160 =
1400 =
120 =
100 =
80 =
6l =
40 =

20 = 0.5 1.5
0

A J

L] L] L] L] L] L]
0 0,2 0,4 (.6 0.8 1.0 1,2 1.4 1.6 1.8 2,0 2.2 24 2.6 2.8 30

[Cepe chisbifbl Tac xongarbl apa KaWLIKTBIK & (KM)

A 0,5 km
B 1.5 km
C 23 km
D 2,6 kMm

Cypak 6: XKAPbIC MALUNHACDBIHbIH XXbIAAAMADIFbI

EKiIHLLI  OMHOABIMAQ  TAC >KOAAbIH  KOM  XEPIHAE  MALLUMHOHbIH
XXbIAAOMAbIFbI €H O3 OOAAbIC

A Cepe CblI3biFbIHAC

B LamameH 0,8 km BeAariciHae

C LWamameH 1,3 km BeAariciHae

D LWamameH Tac XXOAAbIH OPTACKIHAC

=



Cypak 7: XXAPbIC MALUNHACDBIHbIH XbIAAAMADIFbI

2,6 KM XaHe 2,8 KM BEANAEPI KOMBIAFAH TAC >XXOAACGFbI MALLMHOHbIH
>KbIAAOMADIFbI TYPOAbI HE AUTYFA OOAQAbI?S

A MALLUMHAOHBIH XXbIAAOMAbIFbI Oip KOABIITO KOAAbI

B MALUMHAOHbIH, XXbIAAGMADIFbl YAKEMAI

C MAOLMHAHbBIH XXbIAAOMAbIFbI Q3AMAbI

D bepiAareH KecteAeH MALLMHAHbBIH, XXbIAAGMADIFbIH QHBIKTAY MYMKIH
emec

Cypak 8: XKAPbIC MALUNHACDBIHbIH XXbIAAAMADIFbI

TemeHae 5 TYPAI MILLUIHAE KEATIPIATEH XAPbLIC TAC >XOAACQPSI
KOPCETIATEH:

KOFapblAQ KEATIDIATEH KeCTeAer >XbIAAOMADBIKTbl  Kepe  OTbipblim,
>)KOPbIC MOLUMHACHI MbIHA TAC XXOAAbIH KAMCbICBIMEH XYPAI?




YLUB¥PbILLUTAP

Cypak 9: YLUB¥PbILUTAP

TemeHAEe  CUMNATTAMACHI  KEATIPIATEH  dOUIypPAHbl  AMHAAABIPA
CbI3bIHpbI3.

PQR TikOypbILLTbl yLLUOYPbLILL, OHAQ OepiareH R - TiKk Oypbill. RQ
KOObIPFACHI PR KQObIPFACBLIHAH KbICKA. M - PQ KOObIPFACHIHbIH, OPTACHI
XoHe N — QR KAObIPFACHIHbIH OPTACH.. S GepiAreH yLOypbILLThIH,
OPTACLIHAOFbI HYKTE. MN KeCKiHi MS KeCkKiHIHE KOpPOFAHAQ Y3bIHbIPAK.

A B

P Q
N M M

S

R S Q P N B
C D

P R
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T¥PFbIH YU

CypeTtre Lwatbipbl MMPAMUMACA MILLIHAEC TYPFbIH Y1 OEUHEAEHTEH.
TeMeHAE OKYLUbIAQPD >XACOFAH TYPFbIH YM LLATbIPbIHbIH MOAEAI >XeHEe
KEMOIP KECKIHAEPAIH Y3bIHAbIFbl KBPCETIATEH.

ByA moaeAbae LLATLIPABLIH eTeri — ABCD kBaapaT. LLaTteip cynMeHeTiH
TipeyiwTtep, EFGHKLMN TiKOYPbILLTBI MAPAAAEAENMNEATIH MNiLLiHI 6ap
OeToH OAOrbiHbIH  KADBLIPFOAQPLI  OOAbIN  TAObLIAOABIL. E - AT
KOObIPFACHIHbIH OPTA Kbipbl, F-BT KaObIpFaCkIHbIH opTack, G - CT
KQObIPFACHIHbIH, OPTACHI, H - DT KOObIPFACHIHbIH, OPTACHI. [MTMPAMAQOHbIH,
OAPAbIK KbIPAQPBI 12 M TEH.

Cypak 10: TYPFbIH YH

ABCD KBAAPQATbIHbIH LLATLIP €TEriHi AyAQHbIH TAObIHbI3AAP.
ABCD KBAAPQOTbIHbIH, LLATHID €TErHIH AYAOQHbI = M2,

Cypak 11: TYPFbIH YH

EF-KECKIHIHIH  Y3blHAbIFbIH  ©ETOH OAOrbIHbIH  KOAAEHEH >XKQFfbIHAOH
TAOLIHAQP.

EF-KeCKIiHIHIH Y3bIHAbIFbI = M.



4.3 OKY CAYATTbIAbIFbl BOMbIHLLA TANCbIPMA MbICAAAAPDI
AYAADI LLAP

Xbiny aspocTaTbiHbIH K@Tepiny 6uikTiriHiH pekopabl

YHai ywkeiwbl Bugkavinat CvHraHms xXblny aspoctaTthl KeTepiny
OwikTiriHiH anemaik pekopablH opHaTThl. Byn 2005 XbinabiH 26
kapaluacbiHaa 6ongbl. On ayansl LWapMeH TeHi3 AeHreniHeH 21 MbiH,
MeTp BumikTikke yLikaH GipiHwi agam 6ongpl. PeKopATLIK GUIKTIK:
. 21000 m
ey,

. -
il

TemeHgey .Vfl-.-liH

bICTBIK ayaHbl

LbIFapy - yiiH

OTTeri: aTMOcdepaHbIH XXepre
R | Koaimri XaKblH kabaTbliHaa 6ap
SsEAapasT A MernLepiHiH 4%-bl FaHa i
awyra/Gonagpl. Xblny A
1 aspocTaThbiH y
B ! blH Kenemi
".I | AnAbIHFbI pekopa;:
i BuikTiri: Uiy
' 49 m
TemnepaTtypa:
—-95°C
Ayanbl wap
TEH;j3 XakKka
} yLIThl, Bipak L
Marepuan: Kapchbl aFbiM PeakTnBTi naiiHep: A
HEemoH OHbI KypriblKKa 10000 m
Kapan kepi i
OKeTTi.
TonTtbipy
yaKbITbl:
2,5 cafat . —
| g -—: "
Kenewmi: 453000 m3 \ - Aenm
(epeTTeri wap — 481 m3) [ WamameH xepre KoHy
| Y.t OPHbI
/ o
7 5
Canwmarbi: 1800 Kl/'

FoHpona:
BuikTiri: 2,7 m. EHi: 1,3 ™

OkwaynaxfaH Tepe3enepi 6a
repmeTuKanblk kabuHa

¥wakrapaaun, KOHCTPYKUMACHI
anMNUHUA.

Bumpxannat CuHraHusa yuly kesiHge

FapblILU ckadaHaPbIH Kuai. B METBulls

"5 |



Keaeci cypakrapra >xayan ©6epy yLliH, QAAblHFbI BeTTe KeATIpIATEH
(AYQAbI LLIQPY MATEPUAABIH MAUAQAQHbIHbI3.

Cypak 1: AYAAbI LLAP

Buaxamnar CUHIOHMS KeAIKTIH OAacKka eki TypiMeH OAUAAHbBICTbI
TEXHUKOABIK >)KACOABIMAQPAbLI  MOMAOQAQHAbBI.  KBAIKTIH ~ KOHAOM
TYPAEPIMEH?

Cypak 2: AYAADI LLAP
MaTiHAE PEAKTMBTI AOUHEP HE MAKCATNEH BENHEAEHTEH?S



CI3AEP TICTEPIHI3AI KAAAA TASAAAUCBIZAAP?

TICTEPIHI3AI  Y3QFBIPAK >X8HE KyLUl COAAbIN TA3OAGFAOHHAH OAQpP
TA30paK OOAQ MO

BpUTOH 3epTTeyLUiAepi OAQM eMeC AEeMAi. Ic  XysiHae TiC
TA3OAAYAbIH KOMTEreH ap TYPAI BAICTEPIH OAMKAMN Kepir, OAQP AKbIP
QSFbIHAQ, €H TUIMAI HaTMXKE BepPETIH XXOAbIH TAMTbl. APTbIK KYLL COAMAOM,
KSAIMIT MacCyekneH eKi MUHYTTbIK TA3AAAY €H XXAKCbl HoTUXE BepeTiHIH
OHbIKTAAbI. Erep macyekke KATTbl KyLl COACA, OHAQ TICTI TOMOKTbIH
KOAABIKTOPbI MEH TIC KOHYAQPbLIHAOH QPbLIATA AAMOM, TICTIH DMOAI MEH
KbI3bIA MEKKE 3AKbIM KEATIDYre BOAQADI.

Tic Ta30AQy MAMAHbI beHte XaHceH: «KApbIHAQLLTHI  KOAQM
YCTACQOHBI3AAP, TIC MACYENH A€ COAQM YCTOFAH AYPbICY, — AeMal. OA:
«bip >afbIHOH OACTAHBI3AAP AQ, TICTIH OYKIA KQTAPbI OOMbl MBCYEKMEH
TA3AAQM LUbKFbIHBI3AQPY, - A€M KEHEC BepeAl. (TIAAEPIHI3AI A€ TA3AAQYAbI
YMbITMAHbI3BAOP! OHAQ QYbI3BAGH >XXOMOH WMWIC LUbIFAPATbIH KenTereH
OAKTEPUIAAPR OOAYBI MYMKIHY.

«Cizaep TICTEPIHI3AI KOAOM TA3OAAQUCHIBAAPY — OYA HOPBETMAABIK
>KYPHAAACQH OAbIHFOH MAKQAQ.

MbIHQ  CypaKTapfa >Xayarn 6epy  yLWiH, MAKQAQHbIH  MBTIHIH
NAUAQACHbBIHACP.

Cypak 3: CI3AEP TICTEPIHI3AlI KAAAW TASAAANCBI3AAP?
beHTe XaHCEH KeHeC DepreHAEeN, Here TIAAI A€ TA3AAQY KEPEK?



XYTIPYLWUIAEP

KOHIA KYWUAEPIHI3 XXAKCbl BOACHIH, XYTIPYLLIAEP!

AMOHAQFbI (PPAHUMA) CrIOPTTbIK MEAMUMHAABIK OPTAAbIK 14 XXbIA OOUbI
>XKAC CropTLUBIAQPAbIH XXAPAKATTAHYLLUbIABIK MBCEAEAEPIH 3EPTTEUAI
3epTTEYAIH HOTUXECIHAE, XXAPAKATTEI BDOAABIPMAYAbIH €H TUIMAI TOCIAI,
OA — OAQPAbI AAAbIH QAY XKOHE XXAKCbI A€M AHbIKTAAFQH.

COKKbIAQpP, KyAQy, TO3Yy
XX9He Y3iAyAep...

CMNOPTTbIK  QAK  KMIMHIH
acepiHeH TAOAH >XaHe

COHbIMEH
OA

Oipre,
OUbIHLUbIFC

8 6eH 12 >XAC | CUPAKTA NAMAQ | OPHbIKTbIAbIK

QP AAbIFbIHAQFbI OOAATbIH cesimiH bepyi Tmic.
CMNOPTLLLIAGPAbIH OH | AechopMmaums. OA QK  KMIMAE
ceriz nambidbl TabaHbIHO | KopFray, KOAAQY, | OMbIHLLIbI bIAFOA
>KOPOKAT OAFOH. | OPHAKBIABIK XOHe | OAQHAQ KYAQMAYb
PYyTOOALLILIAOPAbIH amopTHU3aLms >XoHe KYPFOK
CUPAK  LemipllekTepi | Erep crnopt aQgK KUIMI | KeEpAE  KEHETTEH
KOTTbI COKKbIAQPAbI | 8T€  KATTbl  BOAQTbIH | KYAOMAYbI KEPEK.

ces3benal, XaHe | BoACa, OA Ci3aH | Bip  ce3beH, oA
K@CIMKOMAOQPAbIH 25%, | KO3FOAbICbIHbI3FQ XuUi | 6BACKETOOA  XXeHe
LLIIHABIFBIMEH QAUTKOHAQ, | LLUEK KOSAbl. AA €rep | BOAeMOOA

OYA OAQPAbIH,  KEMLLIAIM | ThIM >KbIAXKbIMOAbI | OUbIHLLIBIAOPBIMEH
ekeHiH Bianeal. CoHbIMeEH | BOACA, OHAQ | OOAQTbIH

KOTAP, HA3IK Ti3e OYbIH | XAPAKATTAP MEH | COKKbIAQPAbI

o




LLemMipLieri KOTTbl
KAPAKAT OAFOH OOAYbI
MYMKIH, aA erep
>KACTAMbIHOH (10-12
>KACbIHAQ) eLLKAHAQM
LLIapaAap KOAFQ
aAbIHOOCAQ, MESNIACI3

OCTEOAPTPUTTIH Ccebebi
OOAYbl MYMKIH. bekce ae
KQTTbl 30KbIMAGAQADI,
acipece OMUbIHLLIbI
LLapLLACA, KyAQM
KOAYAbIH, HaTUXKECIHAE
CbIHABIPbIM AAYbI MYMKIH.
Ocbl 3ePTTEYAIH
HaTvxeciHAE, 10 XXbIAAGH
ACTAM DYTOOA
OMUbIHLLILIAQPbIHbIH

OybIHAQPSI MEH
TABOOHAQPbLIHAG ~ CyMek
OCIMAEO0I NAMAQ DOAQADI.

Ochil CyMekTeri
esrepictrep “dpyrboAMCT
Qafbl’  AEreH aTtka me
OOAAbI, AFHU

OYbIHAQPAbIH
CO3bIAYbIHO
TOYEKEAAIAIMH
YAKEMTEAI. JKaKCbl
CropT QgK KWIMI TepT
Oenrinepre camkec
KEAY KEPEK:
OipiHLLIAEH, OA
CbIPTTAM  KOPFAHbICKO
MYMKIHAIK TYFbI3y
Kepek:  AONTbiH  He
DACKA OUbIHLLILIAOPAbIH
COKKbIAOPbBIHAH, CRopT
OAQHbIHbIH Teric
EMECTINH  ce3aipmey
XoHe >KAHObLIP He
Qg3AQ0 QGKTbl KYPFAK €TirM
ycrtay.

OA Ti3€Hi 30KbIMAOMTbIH
CO3bIAYAQP, ICIK >XeHe
DACKa >XAPAKATTAPAbI
BOAABIDMAY YLLIH
TabaH, ecipece TobbiK
OYbIHAQPbIH YCTAM TYPY
Kepek.

AMOPTM3ALUMAAQYbI
Kepek.

Kypfak askrap
KoAAbIpQYy, XXAPbIAY
KOHE  QfKTblH, TA3
aypybl
(CaHbIPAYKYAQK
AYPYAQPbI) CUSKTbI
AYbIPTNAAbI
CbIPKATTAHYAb
OOAABIPDMAY  YLUIH,
QK KMIM TEPAEYTE,
COHbIMEH  KATAP,
Q9K KMIMHIH iLiHe
bIAFOAAbIH  KipYiHE
Deret >KACAYhbI
KEepeEK.

KaAybIHHOH KOPFAM

KOAQTbIH  MYHAQM
asK Kmimre
TOMALLQ
MATEPUAA - CYFQ
TO3IMAI TEPI OOAbIM
TAObIAQAbI

Cypak 4: XYTIPYLUIAEP

BYA MOKOAQAQ ABTOP HE AMUTKbICHI KEAAI?

A KenrtereH ask KMIMAEPAIH CANMAChl 9AAEKOMAQ XXAKCAPAbI

B Erep »acbiHbI3 12-A€H KeEM BOACO DYTOOA OMHAMAY KEPEK

C Xactap kebiHece e3AePiHIH GOM3MKAABIK KYMAEPIHE OAMAQHBICTbI 9P

TYPAI XXOPOKATTAPAbIH A30MTAHAAbI

D Xac cnopTLbIAGPFA XXAKChI CAOPT ASK KUIMIH KMIO 6T€ MOHbI3AbI

Cypak 5: XYTIPYLUIAEP

o




MaKaAQAQ: «KAKCbl CMOPT Ak KUMIMI TepT OeAriaepre ceahkec KeAy
KepeK» AEAIHIeH.

KaHAQM TepT BEANAEP XXAMAbI CO3 KO3FAAADI?

ot



V. XAYAITAP
5.1 JXXapaTbIAbICTAHY CAYQTTbIAbIFbl GOMbIHLLA TANCbIPMA

MbICAAAQPbLbIHbIH XAydanTapbl

Y aypbic xayan: Ma, Xok. KXok, ©epiAreH TepTtinte

A. 70°C xaHe 10°C

C. OUTKEHI KOMbBIPAC KOMIPKbILLKbIA FTA3 MAMAC BOACQAbI

D. Acrnaswbl 3 MeH 4 TexxipmnbeHi COABbICTbIPY KEPEK.

C. Y aypsbic xayan: UNa, Xok, )Xok bepiareH tepTinTe

B. OAQPAbIH MOAEKYACAQPDI XXbIAACMbBIDCK KO3FOAOQADI

Kemipteri MOHOKCMAIHIH Hemece Q30T OKCMAIHIH ©6acka
KOCBIHABIAQPFA OMHAAYbI ATOAFQH.

KemipTeri MOHOKCUAI KeMIpTEr AMOKCUAIHE AMHOAFOH.

A30T OKCHAI Q30TKA OMHAAQADI.

OA 3UAHAQ TA3AQPAbI 3USHCBI3FA AMHAAABIDAAbI, MbICOAbI,
CO-Hbl CO2 —a (90%).

KemipTeri AMOKCUAI MEH Q30T - KeMIPTEN MOHOKCHAI MEH
Q30T OKCUAI CUSKTbI 3MH EMEC.

ATOMAQOPAbIH KOMTA TOMTACHLIM, OACKA MOAEKYAQAQP KYPOTbIHbI
>KOMAbI  HETI3M OM  AUTbIABIN XATbIP; >XAYANTA €Ki Cce3 Ae
KOAAQHBIAFOH — QTOMAQP Ad, MOAEKYACACPD AQ.
e MOAEKYAQAQPD QOXbIPAMN, ATOMAQP OACKA MOAEKYAQAQAD
KYPY YLLIH Bipireai..
e ATOMAQP BACKO MOAEKYAQAQPR KYPY YLLUIH KOUTA BBAIHEAI.

KOObIAAQPABIK  >XAyar 3UAHADI FA3AQPAbIH  >KOWMYbIHbIH
XKOAKCAPYbIMEH OAMAQHBICTbI (MOHOKCHA KOMIPTETNCI MeH 30T
okcumal) HEMECE atmochliepafra  LUbFAPBLIAQTBIH - FTA3AQPACH
ANOKCUA KOMIPTETICIH XKOWYy.
e bAPAbIK MOHOKCHA KOMIPTENCI AMOKCHMA KeMIipTericiHe
OMHOAMOMABI.
e A30T OKCUMAIHIH Q30TKQO XETKIAIKCI3 e3repyi.
e MOHOKCMA KOMIPTETICIHIH AMOKCHA KOMIPTETICIHE >XBHE
OKCUATIH A30TKA OMHOAFOH MAMbI3AbIK KOTbIHOCHIH XXQKCAPTY.
e KOHBEPTEPAIH >XXYMbIC OAPLICBIHAQ MAMAC OOAATHIH Q30T
ANOKCUAI ATMOCAOEPAFA LLBbIFAPbLIAYbIHbIH, OPHbBIHA YCTAAY
KEepEK.

o




B. Ci3 AGMOAFAH KE3AE KAHbIHbI3AbI OTTENIMEH KOMTAOMACHI3

10.
eTeAI
11. YL aypbic xayan: Na, Xok, Xok, 6epiAreH Teptinte
12. D. Ke3aenCoK TAHAGAFOH TOMTbIH >XAPTbIChI  >XXAMCIPMOHbI
KOAAQHOAbI, KEAECI TOMN KOAACGHOAMADI
13. YL aypbIC xayan: Xok, Na, KXok 6epiAreH TepTtinte
14. B. BUPYC APKbIAbI XYFATbIH AYPYAQPFA, MbICAOAbI MOAMOMMUEAUT
15. B. AfF3a OQKTEPUIAAPAbIH KeOeiH DOAABIDMAMUTBIH OHTUAEHE
BHAIPEAI
16. XayantapbiHAQ, XAC OAAGAQP  MEH YAKEeH  Kicinepae
MMMYHABIK >XXyMecCi BACKA QAOMAQPFA KAPOFAHAQ SAAEKAMAQ
9ACI3 EKEHIHE CIATEMTIH XaAyan:
e byA OAOMAQPAbIH QYPYAQRFA KOPChIAQCYbl TOMEH
e XXACTApP MEH KapiAep AYPYAQPAbl DACKO AAOMAQP
CUSKTbI TE€3 XKEHE OAMOMAbI
e OAQP, MYMKIH, TYMQOYPOTbIM KAAQAbI
e Erep oAap TyMaypaThbin KAAQTbIH OOACA, OHbIH COAAQDSI
>XKAMOHbIPOK OOAQAbI
o OUTKEHI, KILLKEHTAM DAAQAQD MEH Kapi KICIAEPAIH
OPraHM3MI BACI3
e Kapi kicianep kebipek ayblpaAbl
17. YL Aypsbic xayan: e, Xok, Me 6epiareH tepTinte
18. Eki AypbIiC xayan: Na, KXok OepiAreH taprinre.
19. KeMIPKbILLKbIA FQ3blHbIH AEHIEMIH KEMMTIMN, OPTAHM3IMAI OTTETNMEH

KOMTOMACHI3  eTyiH  apTTbipy. [“KemipKbILLKbIA  1A3bl"  MEH
“oTTeriHIH" OpPHbBIHA "aya” ce3i KOAAQHCQA, XKayar]

e Ci3 AEHE  LUbIHbIKTBIDYMEH  OMHOABICKOHAQ,  Ci3AlH
OPraHU3MIHI3 OTTETHI KebIipek KaXeT eTeAl, COHAbIKTOH
KOMIPKBILLIKbIA TO3bIH KebIipeK LUbIFAPAAbl. ByA TbiHbICNEH
>KY3Ere ACbIPbIAGAbI

e XuMi TbIHBICTAHY — KOHAbI OTTEMNMEH KebipeK KOMTAMACHI3
eTyre >X8HE KOMIPKbILLKbIA TA3blH KebipeK LUbiFapyFa
MYMKIHAIK Bepeai

oo




20.

KbILLKbIA (CiPKE CY KbILLKbIAbI) PEAKLUMSIHbIH 6TYIHAE MIHAETTI LLIAPT
eKeHi KepCeTIAreH

o OCbl peaKUMIHbI XXACAY YLLIH >XOHObIPAbIH CYbl KbILLIKbIA OOAY
KepeK (KbILLUKbIA XXAHObID CUAKTbI) XXBHE TA3A CYMEH PeAKLMS
OOAMAMNTBIHBIHO K83 XKETKI3IH3

o MapMap KecekTePIHAE AKAYAbIH ©OAPbLIHA TOFbI KOHACQM
cebentep BAP EKEHAIMNH Kapay

o OUTKEHI, MBPMBPAIH KECEKTEPI HELLIE TYPAI CYMbIKTBIKTAPFA 8
eTnemnai, cebebi cy bentapan GOAbIM COHAAOAbI.

21.

Xep QaCTbl CYAQPbIHbIH  >XEep KAOQATTAPblI  APKbIAbl - ©TETIH
AOUABTPALMG CIATEMEAEPI OAP XXAYANTAPRFA CYMEHEAI

o Cy KYM MEH XEP APKbIAbI 6TKEHAE TA3APAAbI
o Tabum ouabTpALMI BOAQABI

e OUTKEHI CY XXEP QAPKblAbl OTKEHAE, KYM MEH TACTbIH
KOMETMEH COUABTPALIMS BTEAI.

22.

C. Tac neH kym TyBIHAE TyHbIMN KOAQABI.

23.

Baktepusaapabl (HEMECE BUPYCTAPAbI, MMKPOBTAPAbI) >OtO,
KETIPY CYPOFbIHA CIATEMEAEP DEPIATEH XAYANTAP

e OHbl BATEPUANAPAQH TA3APTY
e XAOP BAKTEPUIAAPALI XKOSABI.

24.

CYAbIH KOMHAYbI CYPOFbIHA CIATEMEAEP BEPIATEH XAYANTAP

25.

3 AYPbIC XAyan: 1a, XXOK, e, DEPIAreH peTtneH

26.

TOMEHAE YL SAEMEHT XXOHE XAyarn BepiAin Typ:

- BipiHLLI 3AEMEHT: OTTEN MOAEKYAQCHI HEMECE OTTETI
MOAEKYAQAQPSDI (ap Bipeyi eki aToOM OTTENHEH TYPATbIH)
eKi ATOM OTTErHE AXXbIPAMAbI (1-LUi cyperT).

EKIHLLI DAEeMEHT: blabipay (OTTeri MAAEKYAQCHIHbIH) KyH
COYAECIHIH 8cepiHEH OOAQAbI (1-LUi cyperT).

YWiHWI 2AemeHT:. OTTeri atomaapbl ©acka oTTeri
MOAEKYAQAQPBIMEH Bipireal XXeHe  030H MOAEKYAQCHI
NamnAa BOAQAbI (2 xXxaHe 3 cypeTTep).

27.

Xayan B —«KamaH. Tponocdepaaa nanac BOAAAbL)

28.

KYHHIH CayAeCiHE BAMAQHBICTbI TIPIHIH PAK AYPYbIHO HEMEC
OACKa AYPYAQPFA KBPCETIAEAI.
e Tepi OObIPSI

o )



o MeAoHOMA [Ha3ap ayAaapbiHbi3: OChl XKayar
>KA3YAYbIHAQ KOTE BAP BOACAAQ, AYPbIC AT
KOPQACTbIPYFQ BOAQABI].

-  Karapakra
29, C. KaAQ >XOpblfblHbIH MOAAbBIFBIHOH KenTEreH >XYAAbISAQPAbI
KepPY KMbIHFQ COFOADI
30. A. AMH30 YAKEHIPEK BOAFOH CAMbIH, OA KeDIpEK XXAPbIK

XUHAMADI

oo




5.2. MaTemMdaTHKA CaydTTbiAbIFbl GOMBIHLLA TANCbIPMA

MbICAAAQPbDbIHbIH XAydanTAapbl

n AAma arawTap KbIAKQH
CQOHbI XAMbIPAKTbI
arawTap

CQHbI

1 1 8

2 4 16

3 9 24

4 16 32

5 25 40

N=8, LWeLLUiIMHIH OAreBPAAbIK TOCIAI KOAAQHBIAFOH.
MbICQOABI:

n 2 2 n
e "n"=8n,n"-8n=0,n(n-8)=0,n=0u n=8, orcroman=28

AyYpbIC  >XXKAyanTblH  AYPbIC  AdMEKTeMeCi OOAybl  THMIC.
Kayanrap:
o(AAMO  QFALUTAPbLIHBIH, CAHbl = NXN  >X8HEe  KblAKAH
>KAMbIPAKTbl OFALUTAP CAHbI=8XN. EKi bOpMYyACAQ AQ N
kedenTtkiLli 6ap, BipakK AAMA

QFALUTAPbIHbIH CAHbIH, ecenteyre ApHAAFOH dOOPMYACAQ,
8 KeBeUTKILLII e3repMen TYPFAH KE3AE, MBHI YAFOMATbIH TAFbI
AQ Oip N kebentkiLi 6ap.»
o(AAMO QFALUTAP CaHbl kebeti Tesipek, cebebi 8-re
KeOEUTIAMEN, EKI ECEAEHEAIY
o(AAMA  QFALUTAPbIHbIH ~ COHbl  KBOAPATTbI.  KbIAKOH
>KAMbIPAKTbl AFALLTAP CAHbl — CbI3bIKTbl. COHABIKTAH, OAMA
QFALLTAPDI TE3IPEK KBOEMEAIN
oKayanTta, n>8 BOAFOHAQ N2 8n-re KAparaHAQ Tesipek
KeOeneTiHIH KOpCETETIH rpAdOMK KEATIPIATEH.)
(n? >xeHe 8n QOOPMYAQCHIH MNAMAGAQHQ OTbIPbIM, OKYLLIbI
AAreBPAABIK ABAEA BEPreH XAFAQUAQ FAOHA AYPbLIC >XXAyar
OOAbIN CAOHAAQAbI)

e baFaAQy,  KYPbIAbIK  OMHOAQCBIHAQ  CYPETTEATEH
TOPTOYPLILL  MEeH TIKOYPbLILLTbIH  KECKIHI  KeMmeTriMeH
XXACOAFOH.  AYAQHHbIH  MaHI  12.000.000 km2-aAeH
18.000.000 kMZre AEeMiHr QAPAAbIKTA KePCETIATEH.
(eALLIEM DIPAITiH XA3Yy LLAPT EMEC).

B - «1,5 KMy

6 )




6. Xayan C - ¢llamameH 1,3 km BeAriciHAEeN

7. Kayan B - «MALUMHAHbBIH XXKbIAAOMAbIFbI QPTTbIPbIAALIY
8. B >xayabbl

9. D >xayQObl

10. 144

11. 6




5.3. OKy CAayaTTblAbIfbl GOMbIHLLA TANCHIPMA MbICOAACQPbIHbIH,

XayanTapbl

KeaiktiH EKI 1ypi, yiiokiap XOHE fOpbill KeEMeEAEPi (kes
KEATEH pPEeTTe) KepCETIATEH [eKkeyi ae Bip >xoaaa 6epinyi
MYMKIH].

o 1. yLLIOKTAOP

. FOPbILL KEMEAEPI

. YLLIOKTApP

. FAPbILL ANNapaTTApsI

. 8Y€E KOAIr

. FAPbILL KOAITI

. YLLIGKTAP

. FAPbILL PAKETAAQPDI

. OOUHr

. pOKeTaAap

NFPNEFEFDNEFENEDN

¥y OumikTiri HEMECE pekopa TYPOAbl AHblIK HEMECE XAHAMA
TypAE AuTbiAQAbl. COHAQM-OK, COBMAOAGQMHED MEH ayd
LLIQPbIHbIH, YLLIY OUIKTINH COABICTbIDY OOAYbI MYMKIH.

e LLIOpAbIH KOHLLIAQABIKTbI OMIK YLLKOHbIH KOPCETY YLLIH.

e LLIOp LUBIHBIHAQ BTE XXOFAPbI KBTEPIATEHIH ATAM AMTY YLLIH.

e PEKOPATbIH MOHIH KOPHEKTI KepcCeTy YLWIiH — OA
ABMAACQMHEPAEPAEH DAAEKAMAQ XXOFAPSDI YLLITHI!

e YLy OMIKTINH COABICTbIPY YLLIH.

e byA pekopA KOHAOM MBHAI BOAFAHBIH KepCeTY YLUIH. [eH
KbICKQ >Kayar]

Bakrepumarap HEMECE QybI3AQH LUbIFATbIH XXOMAOH MIC TYPAAbI
HEMECE ekeyi A€ TYPOAbl AQUTbIAQAbI. ©3IHLLE AUTY HEMECE
MBOTIHHEH TIKEAEU ABMEKCO3 DEPIAYI MYMKIH.

o bOKTEPUAAOPAOH KYTbIAY YLLIH.

e Tinae OAKTEPUAAOD DOAYbI MYMKIH.

e bakrepuaaap.

e OCbIAOM QYbIBAOH LUbIFATbIH >XAMQAH MICTEH KYTbIAYFQO
OOAQAbI.

e >XAMOH MiC.

e BOKTEPUAAQPADLI XOK XBHE COHbIMEH AYbI3ACH LLbIFATHIH
>KOMQAH MICTEH KYTbIAY YLUIH (eki ceber Te).

e OHAQ XAOMQAH MIC TYFbI3ATbIH OAKTEPUAAAD Kern OOAYb
MYMKIH (eki ceben Te).

e AYbI3AOH XXOMQOH MIC LUbIFYbl OOKTEPUIAAPAOH ODOACADI.

o )




Aypbic xxayan D. Xac cnopTLbIAQPFA >KXAKCbhI CMOPT AdK

KUIMIH KMIO 6TE€ MOHbI3AbI

XKayanta KypcmBrieH OeAriAeHreH 4 BEATNIAEPD KEATIDIATEH.
Kayan MAKOAQAQH KeLLipY APKbIAbl XXA3bIAFAH XKAYan OOAYbI
MYMKIH HEMECE 83 CO3IMEH KEATIDIATEH Ce3AEP BOAYbI
MYMKIH. BEATIAEP 8P TYPAI PETNEH KEATIPIAYI MYMKIH.
TemeHAEe OCbl TOPT OEATIAEP KEATIDIATEH:

1) CbIPTTAM KOPFAHBICKO MYMKIHAIK TYFbI3Y

2) TabaH, acipece T00bIK OYbIHAOPbLIH YCTAM TYPY

3) OPHbIKTbIAbIK CE3IMIH Depy

4) COKKbIAQPAbI AMOPTU3IALMIAAQY; HEMECE

1) CbIPTKbl KOPFAHBIC
2) TabaHAbI ycTan Typy
3) XKAKCbl OPHbIKTbIPbIK
4) COKKbIAQPAbIH OMOPTUIALMAAQHYI
e AK KMIM >KOKCbl CbIPTKbl KOPFAHbBIC, TADAHAbBI YCTAM TYPY,
OMbIbILLbIHbIH >XOKCbl OPHbBIKTbIAbIFbIH XXOHE COKKbIAODAbI
AMOPTM3ALMIAQY KEPEK

1) OA CbIpFAHAY HEMECE KEHETTEH KYAQFOHAD
DOAABIDMAY KEPEK ; (OPHBIKTBIABIK)

2) OA TaBAHAbBI COKKBIAOPACQH KOPFAY KEPEK (MbICOADI,
CeKipreHae); (COKKbIAQPAbI AMOPTM3ALMIAQY)

3) OA Teric eMecC XXOAAAPAQH XaHe CybIrn KETYAEH
KOPFAMADI; (CbIPTTAM KOPFAHbLIC)

4) TaBAH >xaHe TOObIK OYbIHAQPbLIH YCTAM TYPAAbI

e KOPFAHBLIC, AEMEY, OPHAKbBIAbIK, AMOPTU3ALMA (MOKACOHbIH
TAKbIPObIOBIHOH ABMEKCO3 KEATIPY)




ECKEPTINE
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