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BBEAEHMUE

DD EKTUBHOCTD MOAEPHM3IALMM KQ3AXCTAHCKOro
OBPA30BAHMSY BO MHOIMOM 30BMUCUT OT CTEMNEHM MCMNOAb3OBAHMUS
OObEKTMBHbIX AQHHbIX, MOAYYEHHbBIX B PAMKAX MOHUTOPMHIOBbIX
MCCAEAOBAHMMN U OLLEHOYHBIX TEXHOAOTUM.

OrpOMHbIM  MACCKMB  TMOAYY4EHHOM UMHADOPMALMM  MO3BOAFET
COOTHOCUTb MAQHUPYEMBIE UM  AOCTUTHYTBIE PE3YALTATHI, BbISBAATH
HOMDOAEE CYLLUECTBEHHbIE NPODAEMbI, TPEODOYIOLLME PELLEHMUS.
Pe3yAbTATbl TOKMX MCCAEAOBAHMM CTOHOBITCHS OPUEHTUPAMM  AAS
KOPPEKTUPOBKM HAMPABAEHUI MPOBOAMMBIX pedOopmM 7
NPOrHO3MPOBAHUA COCTOSAHUS OBPA3ZOBAHUI HO DAMXKAMLLIME TOAbI.

BbICOKMIM YPOBEHb 3HAHMM LLIKOABHMKOB B OOAQCTM MATEMATMKM,
€CTECTBO3HOHUI M HYTEHMI PACCMATPUBAKOTCS MHOTMMM CTRAHAMM
MMPA KAK MOKA3ATEAb KOHKYPEHTOCNOCOOHOCTU CTPAHLI B cdoepe
OYHAOMEHTAAbHbBIX HOYK Y HOBEMLLIMX TEXHOAOTUM.

Yyactme Ka3axCTaHa B MEXAYHOPOAHBLIX  CPOBHUTEAbHbIX
MCCAEAOBOHMAX KAYECTBA OOPA3OBAHUA MMEET CTPATEMNMYECKOE
3HAYEHME AAR PA3BUTUI ODPA3OBAHMA B CTPAHE. B KO4YeCTBE LLEAEBDIX
MHAMKOTOPOB [OCYAQPCTBEHHOM NPOrPAMMGBI PA3BUTMS
o0pa3oBaHMa  Pecnybamkm  Kasaxctad  Ha  2011-2020  roabl
O0O03HAYEHbI MO3ULMM CTPOHbI MO UTOTAM Y4ACTUA B MEXAYHAPOAHbBIX
MCCAEAOBAHMAX Ka4ecTBa 0Opa3osaHma (TIMSS, PISA, PIRLS).

MCNOAb3OBAHME  HOBEMULLIMX TEXHOAOIMM NeAQrorm4ecKmx
M3MEPEHUM, PA3PADOTAHHbBIX BEAYLLUMMM IKCMNEPTAMM MMPA B
ODAQCTM  OLLEHKM  KOYECTBA  OOPA3OBATEABHbIX  AOCTUXEHMM,
MO3BOASET C HAMOOABLLMM SKOHOMMYECKMM DAPIDEKTOM CO3AATH B
Ka3saxCTaHe CUCTEMY MOHUTOPUHIA Ka4ecTBA OBOpPA30BAHMA HA
YPOBHE MMUPOBBLIX CTAHAQPTOB.

B AGHHOM METOAMYECKOM MOCODMM HAPAAY C MHCDOPMALMEM
O MEXAYHOPOAHOM MCCAEAOBAHMM PISA NPeACTABAEH YHUKOAbHbIN
MHCTRYMEHTAPUM MO TPAMOTHOCTM MATEMATUKM, €CTECTBO3HAHMA U
YTEHMS.

TecToBble AOTMYECKME 3AAQHUA AAS 15-A€THUX OBYHAIOLLMXCS
MOTYT OblTb MCMOAb30BAHbI  YYUTEAIMM HA YPOKAX MATEMATMKM,
AUTEPATYPbI U €CTECTBEHHOHAYYHbIX MPEAMETOB.

M3AQraembit B AGHHOM MNOCOOUKM MATEPUAA MNPEANOAAraeT
BO3MOXHOCTb  YCMELLUHOM TMOAMOTOBKM BCEM  NEAArormyeckom
OOLLLECTBEHHOCTM CTPAHbI K MPEACTOALLLEMY  MEXAYHOPOAHOMY
MCCAEAOBAHMIO PISA-2015.



I. MEXXAYHAPOAHOE UCCAEAOBAHMUE PISA

MeXAYHAPOAHOE MCCAeAOBAHME PISA HAMPABAEHO HA OLLEHKY
YMEHUA MPUMEHATb MOAYYEHHbIE B XOAE OBYYEHMA 3HAHMA U HOBbIKM B
KMIHEHHbIX CUTYAUMAX, KOMMNETEHTHOCTM B pPELLEHMU MPODAEM,
KOTOPbIE HE CBA3AHbI HAMPSMYIO C OMPEAEAEHHBIMU  YH4EDOHbBIMM
NPeAMETAMM MAKM ODPA30BATEAbHBIMM ODAACTIMM. MHCTPYMEHTAPUI
MCCAEAOBAHMA TMPECAEAYET LEAb OLEHUTH CAOOPMMUPOBAHHOCTb
OOLLIEYYEDHbLIX YMEHMM B pPELLUEHMM MNPOBAEM, C  KOTOPbIMM
O0y4YaloLLMECT MOTYT  BCTPETUTLCA B XM3HM U DFAOEKTMBHO
JOYHKLLMOHUPOBATL B COBPEMEHHOM OOLLLECTBE.

OBbEKTOM MCCAEAOBAHMA ABAAIOTCH OOPA30BATEAbHbIE
AOCTUMXKEHMI OOYYAIOLLMXCA 15-A€THErO BO3PACTA. BO MHOMMX CTPOHAX
OBPA30BATEABHBIE MPOrPAMMbI UMEIOT OBLLIME HAMPOBAEHMI, U K
3TOMY BO3PACTY 30BEPLLAETCH 0043aTEABHOE OOYYEHME B LLIKOAE.
[lo3TOMY, MMEHHO HA AQHHOM 23TANe OBOPA30BAHUA  BAXKHO
OMPEAEAUTL COCTOSIHUE TEX 3HAHUM U YMEHUMU, KOTOPbLIE MOTYT ObITb
MOAE3Hbl YYOLLUMMCSH B OYAYLLLEM, O TAKXKE OLEHWTb CMOCOBHOCTU
YHALLIMXCH CAMOCTOATEABHO MPUOBPETATH 3HAHMA, HEODXOAMMbBIE AAS
yCreLIHOM OAQNTALMM B COBPEMEHHOM MUPE.

ccaeAOBOHME PISA OCYLLLECTBAJETCH KoHCOpLMYMOM,
COCTOALLMM M3 BEAYLLIMX MEXAYHOAPOAHbBIX HOYYHbIX OPIrAHM3ALMM MPU
Y4OCTUM HALMOHAABHbIX LEHTPOB M opraHmsaumm OCP, B COCTOB
KOTOPOrO BOLLAM CAEAYIOLLIME  BEAYLLUME OPraHmM3auMm B OOAACTH
OLLEHKM KOYECTBO OBPA30BAHMS:

» HUMAEPAQHACKMM  HAUMOHOABHbIM  MHCTUTYT  U3MEPEHMM B
obaactn obpasosaHus (Netherlands National Institute for
Educational Measurement, CITO);

» CAyx0a neaarormyeckoro tectmposanugs CLUA (Educational
Testing Service, ETS);

» SANOHCKMM HOUMOHOAbHbIM MHCTUTYT MCCAEAOBAHMIM B ODAQCTU
obpasosanma (National Institute for Educational Research,
NIER);

» AMepurkaHckaga opraHmsaumg BECTAT (WESTAT), BbINOAHAIOLLLOS
PA3AMYHBIE  MCCAEAOBAHMA MO COOpPYy  CTATUCTUYECKOM
MHJOOPMALMN.

Pabota KoHcopuuyma  KOopaMHUPYEeTCd  ABCTPOAMMCKMM
COBETOM MEeAarormyeckmx MccaepaosaHmm (The Australian Council for
Educational Research, ACER).

B KasaxctaHe HAUMOHAAbHbBIM KOOPAMHATOPOM UCCAEAOBOHMUS
ABASETCAd HAUMOHAAbHBIM LEHTP OOPA30BATEABHOM CTATUCTUKM U

s



OUEHKM MUHMCTEPCTBA OOPA30BAHMA KM HAYKM  PecnybAmku
Ka3zaxcrtaH.



1.1. LLeAn 1 30A0441 UCCAEAOBAHUSA

MeXAYHAPOAHOE UCCAeAOBAHME PISA CTABUT LEAb OLLEHMTD,
ODOAQAQIOT AU OOYyYalOLLUMECH, TMOAYYMBLUME OOLLLEE CpeAaHee
OOPA30BAHME  3HAHMAMM U YMEHUAMMU, HEODXOAMMBIMM  AAS
MNOAHOLUEHHOIO  CPYHKLUMOHMPOBAHMA B obLlectBe. B AQHHOM
MCCAEAOBAHMM TMPOBEPIETCA TAYOOKOE MNOHUMMOHUE CYTU BeELLIEN,
NPUYNMHHO-CAEACTBEHHbIX CBA3EU, YHUBEPCOAbHbIE Y4EOHbIE AEUCTBUS,
COCTOBAAIOLLIME  OCHOBY  YMEHMUI  YYMUTbCA:.  HOBbIKM  pPELLIEHMS
TBOPYECKMX 30AQY M HABbIKM MOMCKA, OHOAM3A UM MHTEPMPETALMM
mHdoopmaumm. OOBy4HaLLMECS BOBAEKAKTCA B MNPOOBAEMbI, C
KOTOPbIMMU OHW BCTPEYAKOTCA B PEAAbHOM XM3HU. OHM BbINOAHSIOT
30A0HMS, KOTOpble TPEBYIOT OT HMX KOMMAEKCHOTO MbILLUAEHMS,
NACHUMPOBOHMA M OLEHKM, PELLUAT MNPOBAEMbI,  MPUHUMAIOT
PEeLLEHUS, APTYMEHTUPYIOT M T.A.

OCHOBHAOS 30AQ4YA MCCAEAOBAHMI PISA - QHAAM3 PEAAbHbIX
PE3YABTATOB, MOAYYEHHbBIX B PAMKAX OBOBEKTMBHBIX M3MEPEHUMM HA
OCHOBE MHCTPYMEHTAPUS, OTPAXKAIOLLLETO MUMPOBbIE MPUOPUTETHI B
OOAQCTM OOPA30BAHMUS, U U3BAEYEHME M3 HUX HAOYYHO ODOCHOBAHHbIX U
CO3MAQTEAbHbIX AAS ODPA30BATEABHOM MOAMUTUKM BbIBOAOB.

MccAeAOBOHUME OBPA30OBATEAbHBIX AOCTMXKEHMIM ODYYQIOLLLMXCH
MNPOBOAMTCH MO TPEM OCHOBHbIM HAMPABAEHMAM: (FPAMOTHOCTb
YTeHUA), KIMATEMATUYECKASA TPAMOTHOCTb) 1 (€CTECTBEHHOHAYYHAS
rPAMOTHOCTB), B KOTOPOM OCODOE BHUMMOHUE YAEAIETCA OLLEHKE
OBAOQAEHMS OOYHAIOLLMMMCHE OBLLLEYHEDHBIMMU N MHTEAAEKTYOABHBIMM
YMEHMUAMMU.

B KQOXXAOM UMKAE MCCAEAOBAHMS OCHOBHOE BHMMAHME (ABE
TOETM BPEMEHU TECTUPOBAHMUSA) YAEAIETCS OAHOMY U3 TpeX
HanpaBAeHUM. B 2000 roay OCHOBHbIM HAMPABAEHUEM MCCAEAOBAHMS
ObIAQ  (TPAMOTHOCTL  uYTeHMsan, B 2003 roay - «matematmyeckas
rPamoTHOCTbY, B 2006 TOAYy — (€CTECTBEHHOHAQYYHAS MPAMOTHOCTb, B
2009 roay «rpAMOTHOCTb YTeHuan 1 B 2012 TOAY — «(MATEMATHUYECKAS
PAMOTHOCTb)).

B 2015 roaAy KasaxctaH 6yAeT npMHUMATbL Y4HacTUe B
O4YEepPEeAHOM UUKAE UCCAEAOBOHMUSA, TA€ OCHOBHbIM HAMPABAEHUEM
OyAeT — eCTeCTBOHAYYHASA [PAMOTHOCTb.

[epemeHa npuopUTETHOM OBAACTU OLLEHMBAHMA B KAXAOM
LIUKAE MCCAEAOBAHMSA PISA — 3TO BO3MOXHOCTb MOAYYMUTb MOAHYIO
MHCDOPMALMIO MO OCHOBHOMY HAMPABAEHUIO WUCCAEAOBOHUS U
CAEAQTb CPABHUTEABHbBIM AHAAM3 AOCTUXXEHMI B AQHHOM ODAQCTMU.

(7 )



1.2. UHCTPYMEHTAPUH UCCACAOBAHMUS

B MIHCTPYMEHTAPMIM MCCAEAOBAHUA PISA BXOAMT:
TecToBble OYKAETbI C 3AAQHUAMM;
AHKETbI AAS OOYHAIOLLMXCH OPraHm3aLLmm 0OpA30BAHMS;
AHKETblI AAT AAMUHUCTPALMU OPIAHM3ALMM OOPA30BAHUS;
PYKOBOACTBO  AA  AMUQA  MPOBOAALLLETO  TECTUPOBAHME U
OHKETUPOBAHUE;
PYKOBOACTBO AAS KOOPAMHATOPO OPraHm3ALmMmM OBPA30BAHMS;
PYKOBOACTBO K OLEHMBOHMIO TECTOBbIX 30AQHWMIKM, MO BBOAY W
0BpPABOTKE AQHHbIX;

MHCTPpYMEHTAPUM  PA3PADATLIBAIOTCA  MNOA  PYKOBOACTBOM
KOHCOpUMYMA, C YY4ACTUEM IKCMEPTOB BEAYLLIMX MEXAYHAPOAHbIX
OPraHM3AUMMN U MPEACTABUTEAEM CTPAH-YYACTHMLL.

TecToBble BYKAETbI C 3AAQHMAMM MPEACTABANMOT CODOM KHMXKKM-
BOMPOCHWMKMN, TAE ACHbl TECTOBblE 30AQHMS C  OMUCAHUMEM
OMNPEAEAEHHOM NMPODAEMBI, MO KOTOPOM MPMBOAMTCA OT OAHOTO AO
LLIECTM BOMPOCOB PA3AMYHOIO XAPAKTEPA W CTENEHU TPYAHOCTU.
MCNOAB3YIOTCS  PA3HbleE dOOPMATbI BOMPOCOB TECTOBbLIX 3QAQHMM,
OTKPbITOTO MAM 3AKPBLITOrO TUMA, TA€ ODYHAOLLMECT AOAXKHbBI HAMUCATb
COOCTBEHHbBIE CYXAEHMA HA BOMPOCHI, YMETb BbIPA3UTb CBOK TOYKY
3peHnsd, AMDO BbIOPATL OTBETbI B PAMKAX OFPOHUMYEHHOTO PAAQ
BO3MO>KHbIX BAPMAHTOB, KOTOPbLIE OLLEHMBAKOTCSH KAK MPABUAbHBLIE MAM
HEMNPABUAbHbIE (3AKPbITbIE KOHCTPYMPYEMbIE OTBETI).

[Mlo 3aBeplUeHMio PaboTbl HAA TECTOM, KOAXAbIM OBYyYAIOLLMM
30MOAHSET B TEYEHME TMOAYHOCA QOHKETY, B KOTOPOM OTBEYAET HA
BOMPOCbHI OO OPraHm3aLMmM ODPA3OBAHUSE, CEMbE, CBOMX OTHOLLIEHMSX
C OKPYXEHMEM U O CBOMUX MHTEPECOX. AOMOAHUTEABHO MPOBOAMTCH
AHKETUPOBAHME AAMMHUCTPALMM OPIAHM3ALMM OOPA3OBAHMS.

1.3 CTaHAQpTU3ALUSA NPOBEAEHUS UCCACAOBAHMUSA

MCCAEAOBOHME TMPOBOAMTCA B CTPOFOM  COOTBETCTBMM C
E€AMHBIMU UHCTPYKUMAMM U MPABUAAMM, PAPAOOTAHHBIMU EAMHBIM
KOOPAMHALMOHHBIM  LLEHTPOM  AA9  CTAHAQPTM3ALMKM  TEXHOAOTUM
NPOBEAEHMA UCCAEAOBOHMS BO BCEX CTPAHAX-YYACTHMLLOX MPOEKTA.
KOXXAbIM 3TAMN MCCAEAOBAHMA (ODOPMMPOBAHUE BbIODOPKU, MEPEBOA U
AAQMTALME  MHCTPYMEHTAPMSA,  MPOBEAEHME  TECTUMPOBAHUI U
OHKETUPOBAHMUE, MPOBEPKA M ODPADOTKA ACGHHbIX) KOHTPOAMPYETCH
MEXAYHAPOAHBIMU DKCMNEPTAMU. Hanpmmep, nepeBoabl TECTOB U
OHKET  MEePENnPOBEPAOTCH  MNEPEBOAYMKAMM  MEXAYHAPOAHOTO
KAOCCA. BO Bpemsd nNpOBEAEHMA TECTUPOBAHUS B  OTAEAbHbIX



OBPA30BATEABbHbBIX  YHPEXAEHMAX  MPUCYTCTBYIOT  HODAIOAQTEAN.
[MPOBEPKA BbIMOAHEHUS 3QAQHUIM C BbIODOPOM OTBETA OCYLLLECTBASIETCH
OBTOMATMYECKM C  MOMOLLLBIO  CMELMAABHOITO  MPOrPAMMHOIO
obecnevyeHmd. [lpoBEPKY 3AAQHMM C  OTKPbITBIMM  OTBETAMM
OCYLLLECTBASIOT 3KCNepTbl. CTAOHAQPTU3ALLMA MPOBEPKM IKCMNEPTAMM
BBIMOAHEHUA  30AQHUM C  OTKPbITBIMM  PA3BEPHYTBIMU  OTBETAMM
obecneyYmBaloTCd  NpPM  MEPENPOBEPKE  PE3YABTATOB  PABOTHI
3KCMepTOB HA HALMOHAABHOM U MEXAYHOPOAHOM YPOBHAX. Kaxaas
YeTBepTads TETPAAb MPOBEPIETCHd YEeTbipe pPA3ad  HE3ZABUMCUMbIMMU
3KCNepTamm HA HAUMOHOABHOM YPOBHE, A 30TeéM YACTb 3TMX
TETPAAEN  TEPENPOBEPAETCH  MEXAYHAPOAHBIMM  DKCMEPTAMM.
30AQHUA, MO KOTOPLIM 3KCMNEPTbl B  CTPAHOX-YHOCTHULLAX AQIKOT
HECOINAQCOBAHHbIE OLLEHKM, MCKAIOHAKOTCS M3 AHAAM3A.

1.4 Kak oL,eHUBAIOTCSH PE3yAbTATbHI

3Qa BBIMOAHEHME TECTA KOAXKAOMY YYALLLEMYCH MPUCBAMBAIOTCS
OAAABl MO MEXAYHAPOAHOM 1000-OAAABHOM LLIKOAE, OTAEAbBHO 3Q
BbIMOAHEHUE KOXKAOM TPYMMbl 30AQHMA (MO MATEMATUKE, YTEHUIO U
€CTECTBO3HAHMIO). KOXKAOMY  30AQHMIO TAKXE  MPUNUCBIBOETCS
ONMPEAEAEHHBIM OAAA (TPYAHOCTb 30AQHMSA) MO TOM Xe LLUKOAE B
30BMCUMMOCTU OT TOFO, HOCKOABKO YCMELLUHO OHO BbIMOAHAAOCH BCEMM
TECTUPYEMBIMM.

MexayHapoaHas 1000-00AABHOS LLKOAQ MMEET CAEAYoLLME
XOPAKTEPUCTUKM  CpeAHee  3HadYeHme  paBHO 500 OaAAOM,
CTOHAQPTHOE OTKAOHEHME 100, 4TO O3HAYAET, YTO OKOAO 2/3 YHALLIMXCH
BCEX YYOCTBOBOBLLMX B MCCAEAOBAHUM CTPRAH MMEIOT PE3YALTATHI B
npeaeaax o1 400 Ao 600 6AAAOB.

N30BpaKeEHME HO OAHOM LLIKOAE PE3YALTATOB BbIMOAHEHMS TECTA
YHOLLMMUMCHE U TPYAHOCTM  3AAQHUM  MO3BOAJET COAEPXATEABHO
MHTEPMNPETUPOBATL MOAYYEHHBIE B MCCAEAOBAHMU pPe3yAbTaTbl. C
HEKOTOPOM BEPOATHOCTBIO MOXHO CYMUTATb, HTO OAAA  KOAXAOrO
TECTUPYEMOrO MOKA3bIBAET, KAKME 30A0HME (CAOMbIE TPYAHbIE)
HOMOOAEE BEPOITHO MOXXET BbIMOAHUTL YYEHMK. CpeAHUM OAAA AAS
KOXXAOWM CTPAHbI MOKA3bIBAA, KAKME 30AQHUE (COMbIE TPYAHbIE)
HaMOOAEE BEPOATHO MOXET BbIMOAHUTL CPEAHMM YYEHUK ACQHHOM
CTPQHBbI.



Il. OCHOBHbIE HANMPABAEHUA UCCAEAOBAHUA PISA
2.1. ECTeCTBEHHOHAYYHAs [PAMOTHOCTb

[TOHUMAHME  ECTECTBEHHbIX  HAYK U TEXHOAOTUMM  AAS
OOYHAIOLLIMXCH B XM3HU COBPEMEHHOIO OOLLLECTBA UIMPAET 3HAYMMYIO
POAb, ACBAS MM BO3MOXHOCTb MPUHATb Y4OCTME B YCTAHOBAEHMU
OOLLECTBEHHOM cTpaTermm (kypca, NOAMTUKM), KOTOPQS
COMOCTABAJETCAd C €CTECTBEHHbIMM HAYKAMM U TEXHOAOTUIMM
BAMAIOLLIME HA MX XMU3Hb. [MOBTOMY M3y4YEHUME €CTECTBEHHOHAYYHOM
PAMOTHOCTM 15-AE€THMX OBYYAIOLLIMXCS B PAMKAX MCCAEAOBOHMS PISA
ABAAETCS YHUKOABHbIM.

MoA eCTeCTBEHHOHAYYHOM IOAMOTHOCTbIO B MCCAEAOBAHMM PISA
MNOHMMAETCA  CMNOCODOHOCTb  MCMOAb30OBATbH  €CTECTBEHHOHAYYHbIE
3HAOHMS, BbISBAATE MPOOAEMBI U AEAQTb OOOCHOBAHHbLIE BbIBOAbI,
HEODXOAMMbBIE  AAS  TMOHUMMOHME  OKPYXAIOLLETO MMPA U TEX
M3MEHEHMM, KOTOPbIE BHOCUT B HETO AEATEABHOCTb YEAOBEKAO, M AAS
MPUHATUS COOTBETCTBYIOLLIMX PELLIEHMM.

ECTECTBEHHOHAYYHYIO TPOMOTHOCTb MOXHO PA3AEAUTL  HA
YyeTblpe OOAQCTH:

» Y3HOBAHME >XM3HEHHBIX CUTYAUMU, AMNEAAUMPYIOLLMX K HAYKE WU
TEXHOAOTUM (KOHTEKCT);

» MOHMMAOHME OKPYXAKOLLETO MMPA, BKAKOHAS M TEXHMKY HA
OCHOBE HAYYHbIX 3HOHWM, KOTOPbIE BKAKOYAIOT 3HAHMA 06
OKPY>XAIOLLLEM MUPE U1 3HAHMA O HAYKE (3HAHUE);

» AEMOHCTPUPOBOHME KOMMETEHTHOCTEM, KOTOPbLIE  BKAKOYQAIOT
PACMO3HABAHME HAYYHbIX BOMPOCOB, MPUMEHEHUE HAYYHbIX
3HOHUMM  AA OOBACHEHMS  €CTECTBEHHOHAYYHbIX  SBAEHMUM,
DOPMYAUPOBAHME BbIBOAOB HO OCHOBE OYEBMAHBLIX COAKTOB M
AOKQ3ATEABCTB (KOMMETEHTHOCTH);

» MHTEpPEC K ECTECTBEHHOHAYYHOMY 3HAHMUIO.
ECTECTBEHHOHAOYYHbIE 3HOHUI U YMEHMUSA, OBAOAEHME KOTOPbLIMM

OyAeT OULEHMBATLCA B WMCCAEAOBAHMM PISA, dbopmUpyloTCd npm
M3YH4EHMM  TPEAMETOB  €CTECTBEHHOHAYYHOIO  UMKAQ:  dOM3UMKU
(C 2AEMEHTAOMM ACTPOHOMMUM), BUOAOTUM, XMMMU, TEOTPATDOUM.

ECTeCTBEHHOHAYYHAS TPOAMOTHOCTb  BKAKOYOET  CAEAYIOLLME
KOMMNOHEHTbI:  (ODLLEMPEAMETHBIEY) YMEHUY, DopMMpPyEMbIE B
PAMKAX €CTECTBEHHOHAYYHbIX TMPEAMETOB, €CTEeCTBEHHOHAYYHbIE
MOHATMS U CUTYALMU, B KOTOPbLIX UCMOABb3YIOTCH €CTECTBEHHOHAYYHbIE
3HOHWA. OCHOBHOE BHMMAOHME YAEAIETCA NPOBEPKE YMEHMM BbIAEAATD
13 MPEAAOXEHHBIX BOMPOCOB T€, HA KOTOPbLIE €CTECTBEHHbIE HAYKMU
MOTYT AQTb OTBET, AEAATb HAOYYHO OOOCHOBOHHbIE BbIBOAbI HO OCHOBE
MNPEAAOXKEHHOM MHADOPMALMM.



2.2. MaTeMaTU4eckas rpPaAMOTHOCTb

B MEXAYHOPOAHOM  MCCAEAOBAHMM  PISA-2012 TecToBblE
30AQHMSA NO MATEMATUKE OMPEAEAIOT MHAMBUAYOAbHbBIE YMCTBEHHbIE
CMOCOBHOCTM OBYYAIOLLMX. DTO BKAKOHOET B CceDi MATEMATMHECKOE
MBILLAEHME U UCTMOAB3OBAHME  MATEMATMHYECKMX  KOHLLEMLMM,
npoueAyp, dOAKTOB M  3AAQHUM, YTOObI OMUCATb, OOBICHUTL U
MNPOTHO3UPOBATb ABAEHME. MATEMATMYECKME 3OAOHUA B TECTUPOBAHMM
PISA TQKXXE MOMOralOT OOYHAIOLLIMMCS MPM3HATb, KAKYIO POAb B MX
>KM3HU UIPAET MATEMATMKA. B TecTmpoBaHmm PISA matemartmyeckme
30A0HMA AEMOHCTPUPYIOT OBYy4QIOLLIMMCS BO3MO>XHOCTb
QHAAM3MPOBAT, PA3MBbILLIAATD, peLlaTb 7 MCTOAKOBbIBATH
MATEMATMHECKME MPODOAEMBI, KOTOPbLIE COAEPXAT KBAHTUTATMBHbLIE,
MNPOCTPAHCTBEHHbIE, BEPOATHbIE U APYTME  MATEMATMYECKME
KoHuenumn. Takmm obpas3om, B PISA MNPpUOPUTETHBIM  4BAIETCH
ONpeAEAEHNE CMOCOBOHOCTM 15-AETHUX OBYYHAIOLLIMXCH UCTMOAb3OBATH
MOAYYEHHbIE 3HOHWA U YMEHUI AAd PEeLLUEeHMd LLMPOKOro Kpyrd
NPOOAEM, BO3HMKAKOLLMX B TOBCEAHEBHOM >XM3HW, W BbIABMTb
TEHAEHUMUN PA3BUTMA STOM CNOCOBOHOCTM.

CoAEPXKAHME TMPOBEPKM  MATEMATMYECKOM TMOAFOTOBKM  15-
AETHUX OOYYOAIOLLMXCA OCHOBOHO HA MOHATUM  MATEMATUHECKOM
PAMOTHOCTM, B KOTOPOM OMPEAEAFETCH: «CMOCOOHOCTL YEAOBEKA
OMPEAEAITb M MOHMMATb POAb MATEMATUKM B MMPE, B KOTOPOM OH
>KMBET, BbICKO3bIBATH XOPOLLUO OOOCHOBAHHbLIE MATEMATUYECKME
CYXXAEHUA M UCMOAB30OBATE MATEMATMKY TAK, YTOObI YAOBAETBOPSATH B
HOCTOALLEM U DYAYLLEM MPUCYLLME MOTPEDOHOCTM CO3MAATEABHOMY,
30MHTEPECOBAHHOMY M MbICAALLLEMY TPAXKACQHUHY.

oA MATEMATUYECKOM PAMOTHOCTbIO MOHMMAETCH
CNOCOBOHOCTb YYALLMXCH:

>» PACMNO3HABATbL MPOOAEMBI, KOTOPLIE BO3HUMKAKOT B OKPY>XKAKOLLLEM
AENCTBUTEABHOCTM M MOTYT OblTb  pPeLUeHbl MOCPEACTBOM
MATEMATUKM;
DOPMYAUPOBATL 3TU MPODOAEMBbI HA 43bIKE MATEMATUKM;
peLIaTbh 3TM NPOBAEMbI, MCMOAb3YS MATEMATUHECKME CDAKTbI U
METOAbI;
QHAAM3MPOBATL MCMOAb3OBAHHbLIE METOAbI PELLIEHMS;
MHTEPMNPETUPOBATL  MOAYYEHHBIE  PE3YALTATBI C  Y4ETOM
MNOCTABAEHHOM NPOOAEMBI;

>» CPOPMYAUPOBATH U 3AMMUCHIBATL PE3YALTATbI PELLIEHMSA.

B umccaeaoBaHum  PISA  OOy4HAOLLMMCE  MPEAAArQIOTCH
HETUMMYHbIE YY4EOHbIE MATEMATUHECKME 3AAQYM, XAPAKTEPHBIE AAS

Cu

VV VY



KA3OXCTAHCKMX  MOHUTOPMHIOBBIX ~ MCCAEAOBAHMM,  OAM3KME K
PEAAbHBIM MPOBAEMHBIM CUTYALMIM, CBI3AHHbIE C PA3ZHOODBPA3HBIMM
ACNEKTAMM OKPY>XKAKOLLLEW XXM3HU U TPEDYIOLLIME AAS CBOETO PELLIEHMS
OOAbLLIEN UAU MEHbLLIEM MATEMATMIALMMN, MNPEAAQTAETCA
MHCDOPMALMA O  XKM3HM  LLUKOAbI, OOLLECTBA, AMYHOM  >XKM3HMU
oByyvaloLLLErOCH, NPOXDECCUOHAABHOM AEATEABHOCTH, CMIOPTE U AP.

B cCooOTBETCTBMM C KOHLEMUMEN UCCAEAOBAHMUSA, KOAXAOE
30A0HME COOTBETCTBYET OAHOM M3  YETbIPEX COAEPXKATEAbHbIX
OBAQCTEN, KOTOPLIE MO COFAQCOBAHHOMY PELLUEHMIO CTPAH-Y4ACTHML,
BbIOPOHbLI B KA4YeCTBE ©OA3bl AAS CPABHEHMA MATEMATUHECKOM
MOATOTOBKM OOYHAKOLLLMXCS B PA3HbIX CTPAHAX:

- KOAMHECTBO;

- MPOCTPAHCTBO U OOPMQA;

- UIBMEHEHMS U OTHOLLIEHMS;

- HEOMPEAEAEHHOCT.

CoCTOfHME MATEMATUYECKOM TPAMOTHOCTM OOYHAKOLLLIMXCA,
KOOME BAOAEHUS MATEPUAAOM  BbIAEAEHHbBIX COAEPXATEAbHbIX
ODOAQCTEN, XAPAKTEPUIYIOTCH YPOBHEM PA3BUTUS (MATEMATUYECKOM
KOMMETEHTHOCTMY. MATEMATUHECKAS KOMMETEHTHOCTh OOYHAOLLIMXCA
OMPEAEAIETCA B UCCAEAOBOHUM KAK (COYETOAHME MATEMATUHECKMX
3HAHMM, YMEHMM, onbITa 7 cnocobHocTeM 4YEAOBEKQY),
ODECNEYMBAIOLLIMX  YCNELLUHOE pPELUEHME PA3AMYHBIX MNPOBAEM,
TPEDOYIOLLUMX  UCMOAB3OBAHMS  MATEMATUMKM. B MCCAEAOBAHMM
BbIAEASIOTCS TPU YPOBHA MATEMATUYECKOM KOMMETEHTHOCTU: YPOBEHbD
BOCMPOMU3BEAEHMS,  YPOBEHb  YCTAHOBAEHMA  CBA3EM,  YPOBEHb
PACCY>XXAEHUM.

2.3 [PAOMOTHOCTb YTEHMUS

B mnccaeaoBaHMM PISA MOA TPAMOTHOCTBIO YTEHMSA MOHMMAETCH
CMNOCOBHOCTb OOYHAOLLMXCH K OCMbBICAEHMIO MUCbMEHHbLIX TEKCTOB U
pedOAEKCHMM HA HUX K MUCTMOAB3OBAHUIO UX COAEPXKAHUI  AAF
AOCTMXKEHUS CODCTBEHHbIX LLEAEM, PA3BUTUA 3HAHUM M BO3MOXXHOCTEMN
AAS OKTMBHOTO Y4ACTMA B XM3HU 0OLLLeCTBA. OLEHMBOETCH HE TEXHUKA
YTEHUS M OYKBAABHOE MOHMMOHME TEKCTA, A MNMOHUMMOHUME U YMEHUE
MCMOAb3OBATH MPOYUTAHHOE AAL OCYLLLECTBAEHMS XM3HEHHBIX LLEAEN.
[Mpoum oLEHKE TPAMOTHOCTU YTEHMS YYUTBIBAKOTCS TPM ACNEKTA: OOPMAT
MOTEPUMAAOB  AAF  YTEHMS, TUM  30AAHUA, CUTYALUMU  UAM  LLEAU
MCMOAb30OBAHMS TEKCTA.

B MCCAEAOBOHUM OLLEHMBAKOTCH YMEHUA, OBAOAEHUE KOTOPbIMM
CBMAETEABCTBYET O TMOAHOM TMOHMMAHMKM  TEKCTA: HAXOXAEHME
MHAOOPMALMK, MHTEPMPETALMA TEKCTA, PEJOAEKCHI HO COAEPXKAHME
TEKCTA MAM €0 DOPMY, MX OLLEHKA.



AA OUEHKM YMEHUA HOAXOAUTb MHADOPMALMIO B TEKCTE
MCMOAB3YIOTCS 30AQHMS MPU BbIMOAHEHMM, KOTOPbLIX ODY4AIOLLEMYCH
TpebyeTcs MPOCMOTPETb TEKCT, OMPEAEAUTE EIO OCHOBHbIE DAEMEHTHI
M 3AHATBCA MOUCKAMM HEODXOAMMOM MHADOPMALMM, BbIDAXKEHHOM B
MHOU (CUHOHUMMHECKOM) GOOPME, HEM B BOMPOCE.

AAG OLLEHKM YMEHUT MHTEPMPETUPOBATL TEKCT OBYHAIOLLIMMCA
NOEAAQrOETCHd CPABHUTb PA3AMYHYIO M3AOXEHHYIO MHADOPMALIMIO B
TEKCTE, OOHAPYXMTb B HEM AOBOAbI B TMOATBEPXAEHME BbIABMHYTbIX
TE3MCOB, CAEAQTb BbIBOAbI M3 CAOOPMYAMPOBAHHBLIX MbICAEN QABTOPA
MAM YAOBMUTb CYTb TEKCTA.

AA OLLEHKMN PEMOAEKCUM HO COAEPXKAHME UAM OOPMY TEKCTA
HEODXOAMMO: OBOYHAIOLLIMMCS, BbIMOAHASY 3AAQHMS AOAXEH CB43QATb
MHADOPMALMIO, OBHAPYXEHHYIO B TEKCTE, CO 3HAHMAMM M3 APYIMX
MCTOYHMKOB, OLLEHUTb YTBEPXKAEHMSA, CAEAQHHbIE B TEKCTE, MCXOAS M3
CBOMX MPEACTABAEHWMM O MMUPE, MPMBECTU AOBOAbI B 3ALLMTY CBOEM
TOYKM 3PEHMUS.



d)

lll. AHKETbl UCCAEAOBAHUA PISA
3.1. AHKeTa AAf AAMUHUCTPALUU OPFraHU3ALUM OOPA30BAHMS

CKOAbKO NpenoAaBaTeA€ MATEMATUKM B Bawen opraHusaumum
o6pa3oBaHMA?

BKAIOYAIOTCA NPEenoAAaBATEAM, paAbOTAOLME HA MNOAHYIO M
HEeNOAHYIO CTAaBKM. [lperoaaBarerem, paboTaLLMM  HA
MOAHYIO CTABKY CYUTAETCS COTPYAHMK, MPOBOASLLIMM 3QHSITHMS B
KQYEeCTBE MPENOAABATEAS HE meHee 90 % BpeMEHM B TEYEHME
LLEAOrO y4ebHOro roaq. llpoyme karteropum npernoAQBATEAEN
OTHOCATCA K pABOTAIOLLIMM HA HEMOAHYIKO CTABKY.

MoXAAyHCTA, CYUTANUTE TOAbBKO TeX MNpPEenoAaBATEAEH,
KOTOpbie NPEenoAdiOT AU BYAYT NpenoAaBATh MATEMATUKY B
3TOM Y4€6HOM roay.

(MoxxaAymcra, 3anuiumte Umdbpbl B COOTBETCTBYIOLLIEM CTPOKE.
Hanuwmte 0 (HOAb), eCAM HET HM OAHOTO.)

Paborarot
HQ MOAHYIO PaboraroT Ha
CTQBKY HEMOAHYIO CTABKY

OBLLLEE 4ncAo npenoaaBateAen
[ToenoAaBATEAU MATEMATHKM,
MMEIOLLIME BbICLLIEE OOPA30BAHME

[1oenoAQBATEAM MATEMATUKM,
MMEIOLLIME BbICLLIEE ODPA30BAHME
B OOAQCTM MATEMATUKM

[1oenoAQBATEAM MATEMATUKM,
MMEIOLLIME BbICLLIEE ODPA30BAHME
B MEeAQrormke

[MoenoAaBATEAM MATEMATUKM,
MMEIOLLIME TEXHMHECKOE UAM
NPOdOECCUOHAABHOE
0BOpPA30BAHME, HO HE BbICLLIEE
0Bpa30BAHME



HackoAbko cAeAyloLLee OKA3bIBAET BAUSSHUE HA KA4YeCTBO
o6y4yeHus B Baweun opraHusaumum o6pasoBaHma?

(OTMETLTE TOABKO OAHY KAETKY B KOXKAOM CTPOKE)
CoBcem B
He OyeHb HekoToporm  OyeHb
BAMAET MAAO crerieHn CUABHO

HexsaTka
KBAAMAOUUMPOBAHHbIX
NPENOACBATEAEMN
€CTECTBEHHOHAYYHbIX
NPOEAMETOB

HeAoCTATOK

KBOAMAOULMPOBAHHbBIX

NPENOAOBATEAEMN O, o Os 4
MATEMATUKM

HeaocTaTtok

KBAAMAPUUMPOBAHHbIX

NPENOACBATEAEMN PYCCKOrO mf o O3 (4
A3bIKQ

HeAOCTATOK

KBOAMAOULMPOBAHHbBIX

NPENOAQBATEAEM MO mp O, Os 04
APYTUM NPEAMETAM

HeAoCTATO4YHOE KOAMYECTBO

MAM KOQYECTBO

AQDOPATOPHOIO

0BOPYAOBAHMSA NO O, o Os 04
€CTECTBEHHOHAYYHbIM

NPEAMETAM

HeAOCTATOYHOE KOAMYECTBO

MAM KQYECTBO Y4E€OHbIX

MATEPUAAOB (HAMPUMEP, O, o (s (4
y4eOHMKOB)



g

h)

j)

k)

HeAOCTATOYHOE KOAMYECTBO
MAM KOYECTBO KOMIMbIOTEPOB,
MCMOAb3YEMbIX B Y4EODHOM
npouecce

OTCYTCTBME BbIXOAQ B
MHTEPHET MAM NAOXOE
KQ4eCTBO CBA3U C
NHTEPHETOM

HeAOCTATOYHOE KOAMYECTBO
MAMN KOYECTBO
KOMMbIOTEPHOTO
NPOrPAMMHOIO
obecneyeHusy,
MCMNOAb3YEMOIO B YHEDOHOM
npouecce

HeAOCTATOMHOE KOAMYECTBO
MAM KOQYECTBO AUTEPATYPDI B
OMBOAMOTEKE OPTraHM3ALLMM
0BpPA30BAHMS

HeAOCTATOYHOE KOAMYECTBO
MAU KOYECTBO LLIKOAbHbIX
3AQHUM U MOMELLLEHUM

HeAOCTATOYHOE KOAMYECTBO
MAM KOYECTBO
OTOMUTEAbHbIX/OXAOXKAQKOLL,
MX CUCTEM N CUCTEM
OCBeLLLeHMd

m) HEAOCTATOYHOE KOAMHECTBO

MAU KQ4ECTBO Y4E€OHbIX
NOMELLEHMN (HAMPUMED,
KAQCCHbIE KOMHQATbI)

O

W)

O

O

K]

!

U3

L4

L4

L4

L4



UcnoAb3yloTcs AM B Bawen opraHmsaumm o6pasoBaHus AGHHbIE
06 0OpAa30BATEAbHBIX AOCTUXEHMUAX OOYHAIOLUXCHA AASl KOKUX-
AM6O U3 CACAYIOLLUX LLeAen?

AQHHbIe 06 0B6PA30BATEALHbIX AOCTMXKEHMAX BKAKOYAIOT AQHHbIE
OPraHm3aLMM 0BPA30BAHMS, MAPAAAEAM KAQCCOB, OTAEABHOIO
KAQCCQ MAM AQHHbIE O BbIMYCKHbIX 9K3AMEHAX.

(OTMETBTE OAHY KAETKY B KAXKAOM CTPOKE)

Ad Hert
AQHHbIE 006 OOPA30BATEABHbIX AOCTUMXKEHMSIX
OTKPBbITbl AAS O3HOKOMAEHMS (HANpUMeEP,
NevyaTaTCd B CPEACTBAX MACCOBOM 0, (o
MHAOOPMALLMM)
AQHHbIE 006 OBPA30BATEABHbIX AOCTUXKEHMAX
MOCTOSIHHO OTCAEXMBAKOTCH O, O,

AAMUHMCTPALMEN



B Kakou cTeneHun caeayowme bakTopbl OKA3bIBAIOT
HebAaronpuaTHOE BAUSIHME HA Y4eOHbIK npouecc B Bawen
opraHmMsaumum o6pasoBaHua?

(OTMETBTE OAHY KAETKY B KOXKAOM CTPOKE)

CoBcem B
He OuyeHb HekoTopou  O4eHb
BAUAET  MAAO cTeneHun BAMSET

d)

f)

g

h)

)

[TOOryA 3QHATMM
O0YHAIOLLIMMMCH
OtcyTcTeme

OOYHAIOLLMXCA HO 3AHATUAX
(MO YBOXKUTEABHOM MAM
HEYBAXXUTEABHOMU MPUYMHE)
Ono3aaHUWe 0BYHAOLLIMXCS
HQ 3AHATMA
O0yyaoLLMMCS, HE
NOCELLAOLLMMN
00A3ATEAbHbIE LLIKOAbHbIE
CcoObITHg (HanMpPUMeEp,
CMOPTUBHbBIN AEHb) UAM
SKCKYpPCUM

OT1cyTCcTBME Y OOYHAIOLLIMXCS
YBOXKEHMUS K
NPEMNOACBATEAIM

CpblIB 3AHATUM
OBOY4AOLLIMMMCH

YnotpebaeHme
OOYHAOLLIMMMCH OAKOTOAS
MAM HOPKOTMKOB
XYAUTAHCTBO ODYHAIOLLLIMXCS
MAM 3AMYTMBAHME MMM
APYIMX OOYYAIOLLLIMXCA

OpraHmsaums o0pPA30BAHMS
HEe CnocoBCTBYET MOAHOMY
PACKPbITUIO MOTEHLMAAQ
OOY4QAOLLIMXCA

[TAOXME OTHOLLEHUA MEXAY
OBYYAOLLIMMMCS U
MNPENOAQBATEAIMM

D)

)

D)

)

Us

Us

!

L4

L4

L4

L4



K)

P)

q)

[MPEenoAQBATEAIM
NPUXOAMTCS OOY4QATb
OOYHAIOLLIMXCA C PA3HbIM
YOOBHEM 3HAHMIM B OAHOM
KAQCCe

[NPEenoACBATEAIM
NPUXOAMTCS OOY4QATb
OOYHAIOLLIMXCA PA3AMYHbIX
STHUYECKMX rPYyMn (43bIK,

3AHUMXKEHHbIN YPOBEHbD
OXMACQHMM
NPENOAQBATEAEM K
YH4EOHbIM AOCTUXXEHUIM

[MpenoAQBATEAU HE
YAOBAETBOPAIOT
MHAMBUAYOAbHbIE
NOTPEOHOCTM OBYHAOLLIMXCS

HeBbIXOA NPENOACBATEAEMN
HQ PAbOoTYy

ConpoTMBAEHME LLUTATA
OpPraHmM3aLmMm oBpPa30BAHMS
nepemeHam

Ype3smepHOo CTporoe
OTHOLLIEHUE
NPENOACBATEAEMN K
OOY4AOLLIMMCSA

Ono3aaHMs
NPENOACBATEAENM HA
paboty

HeAOCTATOYHO XOpOoLLUa4
MNOAIOTOBKO
NPENOAQBATEAEN K

O

O

()

()

U3

O3

oy

oy

Oy

oy



f)

e)

h)

i)

k)

)

Kakon npoueHT poauTeAen OOyHaloWMUXCSs MNPUHUMAA
y4acTve B MepOonpUATUAX OpraHusauun obpasosaHusa B 2010-
2011 y4e6HOM roay?

BrnivLumte upmappbl B KAXKAOK CTpoke. Brnivmte 0 (HOAb), ecam
POAUTEAM HE MPUHMMAAM Y4acTms un 100 (CTO), ecam BCe
POAUTEAM MPUHUMAAM YHYACTUE B AEITEABHOCTU BaLuen
opraHmsaumm obpA30BAHMS.

%
OBCYXAEHUNE POAUTEAIMM MOBEAEHMSI PEDEHKA C
NPENOAOBATEAEM MO COOCTBEHHOM MHMLMATMBE
O0BcyXAeHUe NoBeAEHU pebeHKA NO MHUMLMATMBE
OAHOIO M3 MPENOACBATEAEMN
OOBCyXAEHUNE AOCTUXEHUM PebeHKA C
NPENOAOBATEAEM MO UX COOCTBEHHOM MHULMATMBE

OBCyXAEHNE AOCTMXXEHUIM PEDEHKA MO MHULMATMBE
OAHOIO M3 MPENOACBATEAEMN

AOBPOBOABHOE Y4ACTUE B MATEPUAABHO-
TEXHMYECKOM OBecneyeHmMm CTPOUTEABCTBA,
NAOTHULKMX PABOTAX, O3EAEHEHMM MAM CAAOBbIX
PaBOoTAX

AODPOBOABHOE YHACTME BO BHEYHEOHbIX
MEPOMPUATUAX, HAMPUMEP, KAYD AIODUTEAEN KHUT,
YY4OCTME B COMOAEATEABHOCTU OPTAHM3ALMM
OBPA30BAHMS, CMIOPTUBHBIE COCTA3IAHMS,
NPOM3BOACTBEHHAS MPAKTUKA

AOOPOBOABHAA MOMOLLLL B paboTe BUOAMOTEKM AU
MYABTUMEANMHbBIX KABUHETAX OPTAHU3ALLUM
OBPA30BAHMS

[TOMOLLIL MPEMNOAABATEAIM OPTAHU3IALNM
OOPA30BAHMS

BbICTYMAEHME C AOKAOAOM B KOHECTBE
NPUTAQLLEHHOIO roCT4

Y4QCTBOBABLLMIM B COBETE OPTAHU3ALLUM
OBPA30BAHUS, HANPUMEP, POAUTEAbL YHOCTBYET B
paboTe COBETA OPraHM3ALMM OOPA30BAHMS MAM
OAMUMHUCTPATUBHOM KOMUTETE

NMomoLLb B COOpe CPEACTB AAT OPIAHM3ALLMM
OOPA30BAHMS

AODPOBOABHOE Y4ACTME B PADOTE LLUKOABHOM
CTOAOBOM



6 B KOKOM cTeneHu pPEe3yAbTATDI 3KCNEepPTHOM OLLEHKM
HENOCPEACTBEHHO MOBAUSIAU HO CAeAyloLLee?

(OTMETBTE OAHY KAETKY B KOXKAOU CTPOKE)

Hesnayute- YmepeH- 3HQYM-
AbHOE Hoe TeAbHOE
M3MEHEHNE  M3MEHEHME  UIMEHEHME

Hukakmx
M3MEHEHUM

a) M3meHeHue B
3apnAaTe

b) AeHeXHaa npemms
MAU APYTOU BUA
POUHAHCOBOIO
NOOLLpEHMS

C) BO3MOXHOCTb AAS
PACLUMPEHMS
NPOodoeCCMOHAABHO
N AEATEABHOCTU

d) BepogrHoe
M3MEHEHWME B O, O, O3 4
KOPbEPHOM POCTE
ObLLecTBEeHHOE

e) npusHaHue

D] |:|2 |:|3 |:|4

D] |:|2 |:|3 |:|4

N3meHeHms
TPYAOBbIX

f) oBs3aHHOCTER,
KOTOPbIE AEAQIOT
paboty boaee
MNPUBAEKATEABHOM

[OBbILLIEHME POAU
npu y4acTtmm B
LLIKOAbHbIX
MHULLMATUBOX MO
g) PA3BUTUIO L, P O3 Oy
(Hanpumep, rpynna
No pa3paboTke
y4€OHbIX MAQHOB,
LLIKOABHbBIX LLEAEW)



KakoBa BepoATHOCTb TOro, 4to oby4airowmincs 10 kaacca

(1 xkypca) B Baweu opraHmsaumMm o6pasoBaHus MoXeT ObiTb
nepeBeA€H B APYFylO OpraHusaumio oO6pasoBAHMA MO
CAAYIOLUM NPUYUHAM?

(OTMETBTE OAHY KAETKY B KAXKAOM CTPOKE)

OyeHb
MaAoBepOATHO  BeposaTHO
BEPOATHO

Hu3kas - - -

A) graremmieckas ‘ 2 3
Bbicokas

b) akaaemmyeckas O Oy O3
yCMNeBaeMOCTb

c) MpobAeMbl NOBEAEHUS O O, K
Heo®xoAMMbI OCOODbIE

d) j my, L3
YCAOBMS AAS ODYHEHMS
ToeboBAHMS

€) poAnTEAEM NMAM O L2 L3
OMEKYHOB

f) Apyroe O, o Os



3.2. AHKeTa AAf oByyvaoLmxcs

Huxke npmBeAeHbl MPUMEPHbBIE BOMPOCHI MO  AHKETUMPOBAHMIO
AAMMHUCTPALMM ORTAHMU3ALMM ODPA30OBAHMS.

1 Mo kakoun nporpamme Bbl oby4yaeTechb?
(MO>XXKAAYMCTA, OTMEThTE TOABKO OAHYKAETKY.)

MPOrPAMMA OCHOBHOTO CPEAHEr0 0BPA30BAHMS
(5-9 KAGCChl) Ly

[porpamma obLLLEro cpeaHero 00pPa30BAHMS
(10-11 kaQcCCbI)

[ToorpaMMAaA TEXHMYECKOTO U

NPOdEeCCUOHAABHOTO OBPA30BAHMS

(MPODECCUOHAABHAS LLKOAC M s
NPOdOECCUOHAAbHBIM AULLEM)

[TpOrpAMMA TEXHUYECKOTO U
NPOdPECCUOHAABHOTO OBPA30BAHMA (KOAAEAX U (4
YYMAMLLLE)

KTO NOCTOAHHO UAM OOABLLUYIO YOCTb BPEMEHU XUBET BMeCTe C
2 Bamu?
(MTOXXAAYMCTA, OTMETHTE TOABKO OAHY KAETKY B KODKAOM CTPOKE.)

Aa  Hert
a) MaTb (BKAKOHASN MAYEXY MAM MPUEMHYIO MATb) [ O,
OrteL, (BKAKYAN OTYMMA MAU MPUEMHOTO
b) [ L2
oTuQa)
Cc) bpat/6partbs, (BKAIOHAS CBOAHbLIX OPATLEB) O, O,
d) Cectpa/cecTpsl, (BKAIOHAS CBOAHbIX CECTEP) O, O,
e) babyLika n/mam A€AYyLLIKO O, O,
f Apyrve (Hanpumep, ABOIOPOAHbIE BPATHS U 0 0
1 2

CeCTpbl)



Kakyio AOAXHOCTb 3aHMMAET Bawa maTh UMAM XKEHLUUHA,
KOTOpAS €€ 30MEHSIeT, N0 OCHOBHOMY MecCTy pabGoTbi?
(HanpuMmep, LWKOAbHbIM Y4YUTEAb, MNOMOLLHMK NOBApPA,
MEeHeAXep NO NPOAGXKAM)

(Ecam oHQ He pPaboTAEeT HAO AQHHbIM MOMEHT, MOXXAAYMCTQ,
YKQXKMTE MECTO ee NMoCAeaHeM paboThi)

Hanuvwmte HA3BAHME AOAXKHOCTM.

YTo AeAaeT Bawa MaTh MAM XEHLLUHA, KOTopas ee
30MEHSeT, HaO CBOEeU OCHOBHOM paboTe? (Hanpumep,
npenoAqaeT B CPEAHEU LLKOAE, MOMOraeT NoBapy roToBUTb
GAI0AQ B peCTOpPaHe, NpoAdeT TOBAPLI)

OnuLUMTE B OAHOM TMPEAAOXKEHMM TO, YTO OHA AEAQET UAM
PAHbLLE AEAQAQ HQ 3TOM paborTe.
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Kakyio AOAXHOCTb 3aHMMAET Baw oTeu, MAM MyXHMHA, KOTOPbIN
€ro 3GMeHSieT, N0 OCHOBHOMY MecTy paboTbl? (Hanpumep,
NPenoAAdBATEAb, MTOMOLLHMK NOBAPQA, MEHEAXEP MO NPOACKAM)
(Ecam OH He pabotaer HA AQHHbIM MOMEHT, MOXAAYMCTQ,
YKQXKUTE MECTO €ro nocAeaHeu paboTsl.)

Harnuwmrte Ha3BAHME AOAXKHOCTM.

Y10 AeAaeT Baw oTteu MAU MYXHYUHA, KOTOPbIM €ro 3aMeHseT, Ha
CBO€U OCHOBHOM paboTe? (Hanpumep, npenoAqaeT B By3e,
nomoraeT MNOBAPY rOTOBUTb OAIOAQ B pecTopaHe, npoAdeT
TOBAPbI)

OnuULLIMTE B OAHOM MPEAAOXKEHMUM TO, YTO OH AEAQET MAM PAHbLLIE
AEAQA HO 3TOM paborTe.

Kakou HauBbiCLUMK ypOBEHb 06pa30BaHMSA 3aBepLUMA Baw oTeu,
UAU MYX4YMHQA, KOTOPbIU €ro 3ameHseT?

Ecauv Bbl HE yBEPEHbI, KOK OTBEYATh HQ 3TOT BOMPOC, OBPATUTECH
30 MOMOLLIBIO K MPOBOASLLLEMY QHKETMPOBAHME.

(MOXXAAYHMCTA, OTMETLTE TOABKO OAHY KAETKY.)

Il
ObLLee cpeaHee obpazosaHme (10-11 KAGCCHI) !
Ha4yaAbHOE NPpOdoeCCUOHOABHOE ODPA30BAHME o
(MpOOTEXLLKOAY M NPOdOTEXYYMAMLLE)

L3
OcHoOBHOE cpeaHee o0bpa3oBaHume (5-9 kaacchl)

L4
HavyaAbHOE 0bpa3oBaHMeE (1-4 KAQCCHI)
OH HE OKOHYMA HOYAABHYIO LLIKOAY Os



d)

MmeeT AM Bawl oTewl, AU MYXHUHA, KOTOPbIM €r0 3aMEHSET,
AUMAOM O MOAYHEHUU CAEAYIOLLLEro O6pa3oBaHUA?

Ecan Bbl He yBepeHbl, KAK OTBEYATh HA 3TOT BOMPOC,
0BpPATUTECH 3Q NMOMOLLIbIO K MPOBOASLLIEMY QHKETUPOBAHME.
(TOXXAAYHCTA, OTMETHTE TOABKO OAHY KAETKY B KOXKAOM
cTpoke)

Ad Hert
[TlocAeBy30BCKOE  ODOPA30BAHME (OKOHYUMA
ACMMPAHTYRY MAM AOKTOPAHTYPY) O, Oy
BoicLLlee 0OOpPa30BAHME (OKOHYUA  MHCTUTYT,
YHUBEPCUTET UAM OKAAEMMUIO) O, O
CpeaHee NpodheCCMOHAABHOE ODPA30BAHME
(OKOHYUA TEXHUKYM, YYUAULLLE UAM KOAAEAXK) m} O

[TOCAE OKOHYAHMA CPEAHEN LLIKOAbI OKOHYMA
AOObIE MPOJOECCUMOHAABHbBIE KYPCHhI 0, o
MPOOAOAXKMTEABHOCTBIO OT 2 MECALLEB AO 1 roAd

Yem B HacToOsALWEE BpEMSA 3GHMMAeTCAa Baw oTew, mam
MYX4YUHA, KOTOPbIU €ro 3aMeHseT?
(MTOXXAAYMCTA, OTMETLTE TOABKO OAHY KAETKY.)

PabGoTaeTt HO MOAHYIO CTABKY mf
Pabotaet HO HEMOAHYIO CTABKY O,
He pabotaert, B MOMCKAX padOThl [,

Apyroe (Hanpumep, yumrtcs,
BEAET AOMALLHEE XO39MCTBO, HO [,
neHcum)

Fae poAauAucs Bbi? FTae poauAnch Bawm poanteAmn?
(MTOXXAAYMCTA, OTMETLTE TOABKO OAHY KAETKY B KODKAOM
cTonbLe.)

Bbi MarTb Orewy,

B KaszaxctaHe
Ooy Coy Loy

B Apyrmx ObIBLLMX
pecnybamnkax CCCP oo Cog Cloz

B Apyron ctpaHe Clos Cos Los



KakoBa cTeneHb Bawen yBepeHHOCTU NpU BbINOAHEHUU
CACAYIOLLUX MAOTEMATUYECKHUX 30A0Y?

(FTOXXAAYMCTA, OTMETLTE TOABKO OAHY KAETKY B KODKAOU CTPOKE.)

He
OuyeHb CoBepLUeHHO
YBepeH  oyeHb

BeEpEH He yBepeH
yeep yBEPEH yBep

d)

f)

e)

h)

MCnoAb3yd pacnmcaHue
Mnoe3Aq,BblMUCAUTD,
CKOAbKO BpeMEHM Bbl
byaete AOOUPATLCH C
OAHOM CTAHLUMM AO
APYron.

BbICYMTATL HOCKOABKO
AELLIEBAE DYAET CTOUTH
Tenesmsop nocae 30 %
CKMAKM HQ HETO.
BbICHMTATL CKOABKO
KBAAPQATHbBIX METPOB
MAUTKM Bam
MOHOAODOMTCS, YTOODI
MOKPbITb MOA B BALLEM
AOMe.

Pa3obpaTbcs B
roadpmkax,
MNPEACTABAEHHbIX B
rasetax.

PeLlunTb YpOBHEHME:!
3x+5=17

BbIYMCAUTL PACCTOAHME
MEXAY ABYMS MYHKTAMM
MO KAPTE MACLLUTADOM
1:10 000

PeLumTb YPOBHEHME
2(x+3)=(x+3) (x-3)
BbIYMCAMTE CKOABKO
OEeH3MHA NoTPEDAIETCS
MOLLMHOM.

a1

a1

a1

a1

a1

a1

a1

02

02

02

02

02

02

02

02

a3

03

O3

O3

O3

O3

O3

O3

04

04

04

04

04

04

04

04



M3 KakAOM Napbl BbIPAXEHUU, MOXAAYUCTA, BbiIGEpUTE OAHO,
10 KOTOpOe€e Ay4LleBCEero onuchbisaeT Bac.

a) TOXAAYMCTA, OTMETLTE TOABKO OAHY KAETKY M3 ABYX.

1 A HOMEPEBAIOCH B349Tb AOMOAHUTEABHbBIE KYPCbl MO
MATEMATHUKE NMOCAE OKOHHYAHMA LLIKOADI.

5 9 HOMEPEBAIOChH B3ATb AOMOAHUTEAbHbIE KYPCbI MO
PYCCKOMY $3blKY MOCAE OKOHYOAHMS LLIKOABI.

b) [oXXaAyMCTa, OTMETLTE TOABKO OAHY KAETKY M3 ABYX.

A NAQHUPYIO CNELMAAMIMPOBATLCS B BbICLLIEM YHEOHOM

01
3adBEAEHNN, KOTOPOE 6y.A.eT Tpe6OBC1Tb MATEMATNHE CKMX

A NAQHMPYIO CNELMAAMUPOBATLCS B BbICLLEM Y4EOHOM
02 3aBeAeHUM, KOTopoe ByaeT TpeboBAThH
€CTECTBEHHOHAYYHbIX HOBbIKOB.

C) MNoXXAAYMCTQ, OTMETLTE TOABKO OAHY KAETKY M3 ABYX.
9 rOTOB Y4MUTbCH YNOPHEE HA 3AHATMAX MO MATEMATUKE,
Yem TpebyeTcs.
02 9 rotoB y4mUTbCS YNOPHEE HA 3AHATUIX MO PYCCKOMY A3bIKY,

d) lMOXXAAYMCTA, OTMETLTE TOABKO OAHY KAETKY M3 ABYX.

A NAQHUPYIO NOCELLLATh KAOK MOXHO OOAbLLIE 3AHATUM MO
MATEMATMKE B TEYEHWM MOEU YHEDDI.

0o 1 MAGHMPYIO MOCELLATL KOK MOXHO GOAbLLIE 3AHATHIA MO
€CTECTBO3HAHMIO B TEYEHMU MOEMN VHeDbI.

Ol

e) Mo>XXAAYHMCTA, OTMETLTE TOABKO OAHY KAETKY M3 ABYX.

9 NAQHMPYIO BIOPATH NPOJDECCUIO, CBI3AHHYIO C
OOAbLLUMM KOAMHECTBOM MATEMATUKM.

02 A NAQHMPYIO BbIOPATH NPOJOECCHUIO CBA3ZAHHYIO C
OOABLLUMM KOAMYECTBOM E€CTECTBO3IHAHMS.
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d)

[MoeactaBbTe cebe, 4TO Bbl OTMPABASIAM TEKCTOBbIE COOBLLIEHMS CO
CBOEro COTOBOIO TEAEPOHA B TEYEHME HECKOABKMX HEAEAD.
CeroaHs, No HEMOHATHLIM MPMYMHAM, COOBLLIEHUS HE
OTMPABASIOTCA. Bbl XOTUTE peLumnTb 3Ty NPoBAEMY.

Kak Bbl noctynute? AAS KOXXAOIrO YTBEPXAEHUA OTMETbTE TOT
BAPUAHT OTBETA, KOTOPbIA NOAXOAUT Bam GoAbLLe Bcero.
(MOXXKAAYMCTA, OTMETLTE TOABKO OAHY KAETKY B KODKAOU CTPOKE.)

4 Obl BosmoxxHo, HaBpsaam 5 5 6bl TOYHO
TOYHO TaK 5 Obl TOK Obl TAK TAK He
MOCTYTIMA MOCTYTUA MOCTYTIMA MOCTYTTUA
A HOXXMY HO BCE a1 02 O3 04
KHOMKM, YTOOBbI
BbISCHWTb, YTO HE TAK.
A OCMBICAIO MPUYUHY O1 02 O3 04
TOro, MOYeMy TAK
MOAYYMAOCH UM 4TO 4
MOTY CAEAQTb AAS
pEeLLEHMI 3TOM
NPOBAEMBI.
A npoymrtato a1 a2 O3 04
MHCTPYKLLUMIO NO
MCMOAb3OBAHMUIO.
9 nonpoLuy Apyra o a1 a2 O3 04
MOMOLLLA.
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b)

f)

PasmbiliAfs O Bcex Y‘-IeGHbIX npeamMeTax: B CpeAHeM, CKOAbKO

YACOB KAXAYIO HeAeAlo Bbl TpaTUTe Ha cAeaylolee?
[Toum oTBETE YYUTbIBAMTE MOTPAYEHHOE BPEMS HA BbIXOAHbIX.

AOMALLHAS pABOTA MAU APYTOU POA
30HATUI, 3AAQHHBIM MPENOACBATEAEM

He y4nTtbiBAd BPEMS, NOTPAYEHHOE B
NyHKTE (), CKOABKO YOCOB Bbl

BbINMOAHSETE CBOIO AOMALLIHIOW PABOTY

C KEM-TO, KTO MPOBEPSET AU
MOMOTAET B CAYHOE HEODXOAMMOCTMU
(" AOMALLHSS PABOTA MOA
NPUCMOTPOM KOro-AMBO™), MAM B
LLIKOAE MAM B APYTOM MECTE?S

PaBoTa C AMYHBIM MPENOACBATEAEM
(onAQ4YMBOEMAS MAM HET)

[NocelleHme BHEYYEOHbIX 3AHITUMN,
OPrOHU30BAHHbBIX KOMMEPYECKOM
OPraHm3aUMen N ONAQYUBAEMbIX
BALLUMMM POAUTEATIMM

3AHSTUS C POAUTEAIMM UAU APYTUMM
YAEHOMM CEeMbM

[ToBTOPEHME 1 OTPABOTKA Y4EOHbIX
TEM, PABOTAS 30 KOMIMBIOTEPOM
(HaNpUMep, 13y4aTb CAOBA C
MOMOLLLbIO YHEOHOM KOMMBIOTEPHOM
NPOrPAMMGBI)

HOCOB B HEAEAIO

HAOCOB B HEAEAIO

HACOB B HEAEAIO

HOCOB B HEAEAIO

HACOB B HEAEAIO

HAOCOB B HEAEAIO



13 MoAyMauTe 0 MATEMATUYECKUX MOHATUAX.B Kakon cTeneHu Bbli
3HAOKOMbI CO CACAYIOLLLMMU MATEMATUYECKUMU TEPMUHAMU?
(MTOXXAAYMCTA, OTMETLTE TOABKO OAHY KAETKY B KODKAOU CTPOKE.)

XopoLuo
Hukoraa  CAbILLQA CAbILLQOA YgeTo 3HOKOM,
He OANH AN HECKOAbKO MOHMMAIO
CABbILLIAA
CAbILLIQA  ABQG pPQA3a Pas 3HAQ4YeHne
TepMmnHaA
q) DKCMOHEHLM O mp) 03 04 05
AAbHQAS COYHKLLMS
b) AeAnteb a1 02 03 04 05
o) KBOApQTMYeCckas O 09 03 04 05
ADYHKLLMA
d) CobcTtBeHHoE O 09 03 04 05
YUCAO
o) \HenHoe ) 2 03 04 05
YPOBHEHME
f) BekTopsl 1 02 03 4 05
al ESSTDAGKCHOG o1 my) O3 04 05
) PAunoHaAbHOE O 09 03 04 05
YUCAO
i) KopeHb 1 02 03 04 05
i [MnoTetnyeckoe al 09 03 04 05
LLIKOAMPOBAHME
k) MHOIroyroAbHMK a1 2 O3 04 05
) AEKAQPATMBHAOS O 09 03 04 05
APOOb
m) KOHrpyaHTHbIE O 09 03 04 05
oUrypbl
n) KocuHyc 1 02 03 4 05
CpeaHee
0) apmdomeTmnieck 1 02 03 4 05
oe
p) BepodrHoCcTH a1 02 O3 04 05
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CKOABKO MMHYT, B CpeAHeM, y Bac AAuTca 3aHsiTME no

CACAYIOLLUM NpeAMeTaM?
3AQHATME MO PYCCKOMY 43bIKY:
30HATME NO MATEMATHKE:

30HITME NO ECTECTBO3HAHMUIO:

MUHYT

MUHYT

MUHYT

CKOABKO 3QHATUM B OObIYHYIO HEAEAIO Y Bac NnpoxoAMUT no

CACAYIOLUUM NPpeAMEeTaM?

KOAMYECTBO 3AHATUM B HEAEAIO MO
PYCCKOMY 43bIKY:

KOAMYECTBO 3AHATUM B HEAEAIO MO
MATEMATUKE:

KOAMYECTBO 3QHATUIM B HEAEAIO MO
€eCTECTBO3HAHMIO!

3QHATUM

3QHATUM

3QHATUM



IV. NPUMEPblI 3AAAHUA UCCAEAOBAHUA PISA
4.1. Npumepbl 3GACQHUU MO €CTECTBOHAYYHOU FPAMOTHOCTHU

roOPa4Af PABOTA

Bonpoc 1: TOPA4YAA PABOTA

MNetp pemoHTMpyetr CcTapbit AOM. OH OCTOBMA B OAraxkHuke
CBOEM MALLMHBI OYTbIAKY BOAbl, HECKOABKO TBO3AEM U AEPEBIHHbIU
Opycok. [NNocAe TOro, KAk MALLMHA TPM 4ACA MPOCTOAAQ HO COAHLLE,
TEMNEPATYPA BHYTPM HEE AOCTUTAC 40°C.

4TO NPOM3OLLAO C NPEAMETAMM B MALLUMHE S
OBBeAUTE (AON MAU (HETH AAT KOXKAOTO YTBEPXKAEHMS.

MpoOU3OLLUAO AU CAGAYIOLLLEE C MPEAMETAMU B Aa nan Het
MaLuuHe?

Temneparypa BCeX NPeEAMETOB CTAAA Aa / Het
OAMHQAKOBOM.

CnycT4 HEKOTOPOE BPEMS BOAT HAYOAAQ KMMETb. Aa / Het
CnyCTa HEKOTOPOE BPEMS TBO3AU HOKAAMAMCH AO Aa / Het
KpAcHQA.

Bonpoc 2: TOPAYAdA PABOTA

[leTp HOAMA cebe 4alluky Kodbe, TEMNEePATYPda KOTOPOro OblACG
OKOAO 90°C, M 4ALLUKY XOAOAHOM MWMHEPAABHOM BOAbI, TEMMNEPATYPA
KOTOpOM OKOAO 5°C. O0e 4aLUKM OAMHAKOBbIE M OObEM HAMUTKOB
TOXE OAMHOKOBbIM. TEMMNEPATYPA B KOMHATE, TA€ HAXOAMACH [leTp,
ObIAO OKOAO 20°C.

Kakon, BeposdTHee BcCero, 0OyaAer Temneparypa kKode u
MMUHEPAABHOU BOAbI Hepe3 10 MUHYT?

A 70°C 1 10°C
B 90°C n 5°C

C 70°C 1 25°C
D 20°C n 20°C




TECTO AAA XAEBA

MU NPUTOTOBAEHUM TECTA AA XAEDQA MOBAP CMELLIMBAET MYKY,
BOAY, COAb U APOXOKM. [TOCAE 3TOrO TECTO MOMELLLAIOT HO HECKOABKO
4YACOB B KAKYIO-HUOYAb EMKOCTb, YTOObI HOYOACSH MPOLLECC OPOXEHMA.
[pU BPOXEHUM B TECTE MPOUCXOAIT XMMUMYECKME MPOLLECCHI: APOXKM
(OAHOKAETOYHBIM  TPUB)  NPeobpasyloT  KPAXMAA M CAxap,
COAEPXALLMECH B MYKE, B YTAEKUCAbIM FA3 1 CMIMPT.

Bonpoc 3: TECTO AAl XAEBA
B pe3syabTate OPOXEHUA TECTO MOAHMMAETCA. [lodemy TecTo
MNOAHMMOETCH?

A TeCTo MOAHMMAETCY, MOTOMY 4TO B HEM OBpasyeTcd Crnupr,
KOTOPbIM NEPEXOAMT B rA3000PA3HOE COCTOAHME.

B Tecto MOAHMMOETCH, MOTOMY 4YTO B HEM PA3IMHOXAKOTCA
OAHOKAETOYHbIE TPUOBI.

C TeCTo NOAHMMAOETCH, MOTOMY HTO B HEM ODBPA3YETCA YTAEKMCAbIN
ras.

D TeCctO MNOAHMMAETCH, MOTOMY 4YTO TMPU  OPOXEHUMU BOAC
npeBpaLLaeTcsd B Nap.



Bonpoc 4: TECTO AAl XAEBA

Yepe3 HECKOAbBKO 4YACOB MOCAE TMPUIOTOBAEHMS TECTA MNOBAP
B3BELLUMBAET €ro 1 OBHAPY>XXMBAET, YTO MACCA TECTA YMEHbBLLMAACH.

B HOYOAE KOXKAOIO M3 YETbIPEX SKCMNEPUMEHTOB, M30OPAXKEHHbIX
HO PUCYHKAX, MACCO TECTA OAHA M TA Xe. Pe3yAbTATbl KAKMX ABYX
DKCNEPUMMEHTOB AOAXKEH CPOBHUTL MOBAP, H4TOObI BbISCHUTL, SBAGIOTCH
A APOXOKHU MPUYMHOM YMEHBLLIEHMI MACCHI TECTA?

/_E_— MNpobka 1'| % Mpobka
- - ~
CreknaHHan CreknaAxHan
banka banka
et Myea, {-fﬂ_ﬁﬁ _Myﬁa,
b B043, COMNb ) BO43, CONb
. ﬁ | : .
e E— W ApOMOKA i&'iﬁ_')i be3 ppoxoxedt
Beck Becwl ‘
JkcnepumenT 1 JKCNepUMeHT 2
L -
4 N OTepriTan h OTepeITaA
CTEKNAHHAA CTEKNAHHARA
FaHka Baxka
p [ Myea, C{fﬁh r Myka,
S { B0OJA, COMNk j‘i_ { BOAA, COMb,
e l W OpOHMHK St Desz gpoxxen
Becwl Becwl
JKCNepUMeHT 3 Jkcnepument 4

NNOBAP AOAXEH CPABHUTL PE3YABTATHI SKCMNEPUMEHTOB 1 11 2.
NNOBAP AOAXKEH CPABHMTL PE3YABTATHI SKCNEPUMEHTOB 1 11 3.

[MoBAP AOAXKEH CPABHUTL PE3YALTATHI SKCMEPUMEHTOB 2 U 4.,
MNOBAP AOAXEH CPABHUTb PE3YABTATHI SKCMNEPUMEHTOB 3 11 4.

O 0O w>»



Bonpoc 5: TECTO AAl XAEBA

APOXCKM B TECTE B pPE3YABTATE XUMMUYECKOM PEAKLUM
NPEBPALLLAIOT KPAXMOA M CAXAP, COAEPXALLMECH B MYKE, B
YTAEKUCABIM FA3 W CAMPT.

OTKyAQ MOSBASIOTCS CGTOMbBbI YFA€POAQ, BXOAfLLME B COCTOB
YITAEKMCAOIO ra3a 1 CrnmpTae

ObBeanTE (AQ) MAM (HETH AAS KOXKAOTO M3 MPUBEAEHHbIX HUXE
BO3MOXXHbIX OObICHEHMM.

fiIBASI€eTCSA AU 3TO BEPHbIM OObACHEHUEM Aa nam Het
NOSIBAEHMS ATOMOB YrAepoAQ?

HekoTopble ATOMbI YTAEPOAQ MOCTYNAKOT M3 Aa / Het
caxapda.

HekoTopble ATOMbI YTAEPOAO BXOAST B COCTOB Aa / Het
MOAEKYAbI COAU.

HekoTopble ATOMbI YTAEPOAQ MOCTYNAOT M3 Aa / Het
BOAbI.

Bonpoc é: TECTO AAA XAEBA
Koraa noaAoLLeALLEee APOXXKEBOE TECTO CTABAT B MEYb, MYy3blPbKM
ra3a M Napa B TeECTe PACLUMPSIOTCA.

[loyemy ras v Nap PACLUMPSIOTCS MPW HATPEBAHMINS

A MX MOAEKYAbl CTOHOBSITCH BOAbLLE.
B X MOAEKYAbI ABUTAIOTCS BbICTPEE.
C HYUCAO X MOAEKYA YBEAMYMBAETCA.
D MX MOAEKYAbI CTAOAKMBAKOTCH PEXE.



KATAAUTUMECKUA KOHBEPTEP

HamnboAaee COBPEMEHHBIE MAPKM QOABTOMOOMAEM OCHALLLEHDI
KOTAAUTUHECKMMM KOHBEPTEPAMMU, KOTOPLIE AEACQIOT BbIXAOMHbIE TA3bl
MEHEE BPEAHBIMU AA AKDAEM U OKPYXKAIOLLLEM CPEADI.

OKoAO 90% BPEAHbBIX BbIXAOMHbIX FA30B MPeobpA3yeTCs B MeHee
BPEAHbIE. HMXKE MPMBEAEHbI HEKOTOPbLIE TA3bl, KOTOPbLIE MOCTYMNAIOT B
KOHBEPTEP M BbIXOAIT M3 HETO.

Maskl, NOCTYNakWKWe B [Aa3bl, BLIXOOALLME K3
KOHBEPTEpP KOoHBepTepa
AzoT Nz A30T Nz

Owokcwug yrnepoga SOz Ouokcug yrnepoga COy

Boga (B napoobpa3Ho
COCTORHMKM) H:O

Boga (B napoodpazHom
COCTOAHKMK) H:O

"'--}_ MoHokowg yrnepoga (10%)
MoHokeu yrepoaa S,/O - ""--...,.._,___“__"_______ IR S ) Ouokcug yrnepoga COz (90%)

KoWOel asoTta NO, NOz (10%)

CHCWOLl 23073

WO, NOa
) AzoT Na (90%)

KatanuTu4eckWid KOHEEpPTEp

Bonpoc 7: KATAAUMECKWUN KOHBEPTEP

MCrNoAb3ys  UHODOPMALMIO, TMPUBEAEHHYIO HA  PUCYHKE,
NPOUBEAMTE MPUMEP TOTO, KAK KATOAUTUHECKMIM KOHBEPTEP CHMXKAET
BPEAHOCTb BbIXAOMHbIX rQ308.

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
--------------------------------------------------------------------------------------------------------------------------

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo



Bonpoc 8: KATAAUMECKWUIA KOHBEPTEP
N3MEHEHMUS, KOTOPBIM MOABEPTIAKOTCS FA3bl, MOOUCXOAST BHYTPMU
KATAAUTHUHECKOTO KOHBEPTEPA. OObICHUTE NPOUCXOASLLIEE,
MCMOAb3YS CAOBO «ATOMBD) 1 {(MOAEKYABI).

Bonpoc 9: KATAAUMECKUA KOHBEPTEP

[MlpoaHaAM3MpPYMTE rasbl, BbIAEASEMbBIE  KATAAUTUHECKMM
KOHBEPTEPOM. HQ30BUTE OAHY MPOOAEMY, PELUEHME KOTOPOM
AOAXHbI  HAMTM  MHXEHEPbI U Yy4eHble, padoTtalolime C
KOTAAUTUHECKMM KOHBEPTEPOM, AAR TOTO, 4TOObI MOAY4ATbH MEHEE
BPEAHbBIE BbIXAOMHbIE rA3bI.



KYPEHUE TABAKA

Tabak Kypsdr B BMAE CUIAPET, CUTAP UM KYPUTEAbHbLIX TPYOOK.
MCCAEAOBOHMSA  MOKA3bIBAKOT, 4YTO 300OO0AEBAHMUY, CBA3AHHbIE C
KYPEHMEM TADAKA, KAXAbIM A€Hb yOmBAOT OKOAO 13500 Atoaen BO
Bcem mumpe. Mo nporHoszam, K 2020 roay 3a6OAEBAHMSA, CBI3AHHbIE C
KypeHuem T1abaKka, ByAyT NpmimHOM 12% BCEX CMEPTEMN B MMPE.

Ta®AYHbBIM AbIM COAEPXKUT MHOIO BPEAHbBIX BELLLECTB. Hamboaee
PA3PYLLUMUTEAbHbIE BELLLECTBA — CMOAQ, HUKOTUH U YTAPHbIN Ta3.

Bonpoc 10: KYPEHUE TABAKA
TAOQAYHbIM AbIM BABIXAQIKOT B Aerkme. CMOAQ OT AbIMAO OCEAQET B
AETKMX, M 3TO HOPYLLIAET MX HOPMOABHYIO AEITEABHOCTb.

47O M3 NEPEUYNCAEHHOTO ABAIETCH QOYHKLIMEN AETKMXS

A AOCTOBAATb HACHILLLEHHYIO KMCAOPOAOM KPOBb KO BCEM HYACTIM
BALLIETO TEAQ.

B HacChILLATb BALLY KPOBb KUCAOPOAOM, KOTOPbIM Bbl AblLLIMTE.

C O4MLLaTh  BALLY KPOBb, YMEHbLLAA AO HYAd KOAMYECTBO
YTAEKMCAOIO rasa.

D MNpeBpalldTb  MOAEKYAbl  YTAEKMCAOTO Q30 B MOAEKYAbI
KUCAOPOAQ.

Bonpoc 11: KYPEHUE TABAKA

KypeHre Tabaka YBEAUYMBAET PUCK 3ADOAEBAHMA PAKOM AETKMX
M HEKOTOPbLIMM APYTMMIK DOAEIHAMM.

YBEAMYMBAETCH AU PUCK 3ADOAEBAHMSA CAEAYIOLLMMUM DOAEIHAMM
npu KypeHum Tabaka?e

ObBBeaUTE (AQN UAM (HETH B KOXKAOM CTPOKE.

YBeAU4nBaeTCH AU PUCK 3000AEBAHMUSA Aa uam Het
CACAYIOLLUMU BOAE3HAMU NPU KYPEHUUT?

BoOHXUT Aa / Het
BUY-1Hpekuma nam CINNA Aa / Het
BeTpdaHad ocna Aa / Het




Bonpoc 12: KYPEHUE TABAKA

HekoTopble AKOAM MCMOAB3YIOT HUKOTMHOBbLIM MAQCTbIDb, 4TOObI
NOMOYb cebe BpPOCUTb KYpUTb. INAQCTbIPb MPUKPENAIETCA HA KOXY U
BbIAEAIET HMKOTUH B KPOBb. DTO MOMOIrAeT OCAQDUTL XXEAOHME KYPUTb
1 M30ABAIET OT CUMMNTOMOB, CBA3AHHbIX C MPEKPALLEHMEM KYPEHMUS.

H4100bI MCCAEAOBATH DADFEKTMBHOCTb HUKOTMHOBOIO MAQCTLIPS,
ObIAO  CAYHAMHbIM  ODpa3oOM  cdoopmmposaHa rpynna  wm3 100
KYPUABLLIMKOB, KOTOPbIE XOTAT OPOCUTb  KypuTb. ITA  rpynna
MCCAEAOBOAQCH B TEYEHME LLIECTM MEeCaUEB. OJPJEKTMBHOCTb
HUKOTMHOBOIO MAQCTbIPA OMPEAEAIAACH YUCAOM AIOAEMN M3 TPRYMMbI,
KOTOPbIE B KOHLLE MCCAEAOBAHMA HE HAYOAM CHOBAO KYPMUTb.

KOKOM 13  CAEAYIOLLUMX TMAQHOB 3KCMEPUMEHTA  SBASETCH
HAUAYHLLUMUM?

A Bce AloAM B rpynne HOCAT MAQCTbIPMU.

B Bce HOCHT NAQCTbIPU, KDOME OAHOTO YEAOBEKQ, KOTOPbIM
NblITOETCH OPOCUTb KYPUTb, HE MCIMOAb3YS MAQCTbIPb.

C AoAM CAMM BLIDUMPAIOT, BYAYT AU OHU MOAb3OBATLCH
NAQCTbIDEM, YTOObI OPOCUTL KYPMTb.

D CAy4QMHO BbIDPAHHAS MOAOBMHA AIOAEN UCMOAb3YET MAACTLIPU,
A APYras NMOAOBMHO HE UCMOAb3YET UX.

Bonpoc 13: KYPEHUE TABAKA
CYLLLECTBYIOT PA3AMYHBIE CMOCOObI BO3AEUCTBMA HA AIOAEM,
4TOObI OHWM NPEKPATUAM KYPUTb.

OCHOBGAHbI AW CAEAYIOLLIME CMNOCOObI pelleHns NPobAeMbl HA
MPUMEHEHUUN AOCTMXKEHMIM B OOAQCTM TEXHUKU 1 TEXHOAOTUNS

Ob6BeamTE (AQN MAM (HET) B KOXKAOM CTPOKE.

OCHOBQOHbI AU CAEAYIOLLLUE METOADbI 60pb6LI C

KYPEHUEM HAO AOCTUXEHUAX B OOAQCTU TEXHUKU U Aa nan Het
TEXHOAOTUU?
YBEAUYEHME CTOMMOCTU CUTAPET. Aa / Het

[MTOOM3BOACTBO HUKOTUHOBBIX MAQCTbIPEM AAS OKA3AHMS
MOMOLLLM AIOASIM, XXEAQKOLLIMM M3OABUTLCS OT Aa / Het
HMKOTMHOBOM 3ABUCUMMOCTM.

3anpeT Ha KypeHUe B OOLLLECTBEHHbIX MECTAX. Aa / Hert




M3PU MOHTETIO
[TpounTamTE ra3eTHYIO CTATLIO M OTBETLTE HO CAEAYIOLLIME 3Q HEU
BOMPOCHI.

MCTOPUA BAKUUHALLUU

Mapur MoHTero ObIAO KPACKMBOM XEHLLMHOM. OHAO BbDKMAQ MOCAE
3000AEBAHMI HATYPAABHOM OCMnoM B 1715 roAy, HO BCH €€ KOXA OblAQ
NOKPbLITO pyouamum. B 1717 roay, KOraa oHa XWAQ B Typummu, OHA
HAOAIOAOAQ METOA, HA3BAHHbIM MPUMBMBKOM, KOTOPbIM TAM OObIMHO
MCMNOAB30OBAACH. OH COCTOSA B TOM, YTO HO KOXXE 3AOPOBbIX MOAOAbIX
AOAEN AEAQAM LLAPAMNUHY M BHOCUAM B HEE CAQDYIO GOOPMY BUpYyCa
HAOTYPOAbBHOM OCHbl, MOCAE YEro OHM 3000AEBAAM, HO B OOAbLLMHCTBE
CAY4QeB OOAE3Hb MPOTEKAAQ B AETKOM dDOpPME.

M3apur MoHTero BbiAQ TOK YOexaeHa B 6€30MACHOCTU MPUBMBKM, HTO
OHQA PA3PELLMAQ CAEAQTb NPMBMUBKY CBOMM CbIHY M AOHEPM.

B 1796 roAy DABAPA AXEHHEP MCMNOAb3OBAA NPMBMBKM POACTBEHHOM
OOAE3HM, KOPOBbEWM OCMbI, YTOObI BbIPAOATLIBATE AHTUTEAQ MPOTUB
HATYPOABHOM OCTHbl. [10 CPABHEHMIO C TMPUBMBKOM OT HATYPOAAbHOM
OCrbl 3TA TMPUBMBKA MMEAA MEHbLLUME MNOOOYHbIE B2AOEKTbI, U
HYEAOBEK MOCAE MPUBUBKM HE 3APAXKAA APYIMX. DTOT CNocob CTAAU
HO3bIBATH BOKLLMHALMEWN.

Bonpoc 14: M3PU MOHTETbIO
OT KOKOro poAQ 3000AEBAHMM  MOXHO  AEAQTb  AIOAIM
BOKUMHALMIO?

A OT HOCAEACTBEHHbIX 30D0AEBAHMIM, KOK TEMOOUAMA.

B OT13000AEBAHMIM, KOTOPbIE BbI3bIBAKOTCSH BUPYCAMM, KAK
MNOAMOMUEAUT.

C Ot 3060AEBAHMM, CBA3ZAHHbIX C HAPYLUEHMUAMM COYHKLMM
OPraHM3Ma, KOk AMaberT.

D OT AtOObIX 3DOAEBAHMM, OT KOTOPLIX HET AEKAPCTBA.
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Bonpoc 15: MOPU MOHTETbIO

ECAM  XMBOTHbIE MAM  AOAM  3000AEBAIOT  MHOPEKLMOHHOM
OOAE3HbBIO, BbI3bIBOAEMOM DAKTEPUIMMU, U 3ATEM BbISAOPOABAMBAIOT, TO
TOT TMN OAKTEPUM, KOTOPLIM ObIA MPUYMHOM STOM OOAE3HU, OOBLIMHO HE
BbI3bIBOET Y HMX 3Ty ODOAE3Hb CHOBA.

KAKOBA MPUYMHA DTOTO IBAEHMAS

A OPraHM3M YHUYTOXMA BCe OQAKTEPUM, KOTOPbIE MOTYT OblTb
NPUYUHOM TOM XXKE CAMOM BOAE3HM.

B OpraHm3m BbIpABOTAA QHTUTEAQ, KOTOPbLIE YHUYTOXAIOT STOT TUM
DAKTEPUM NPEXKAE, HEM OHU HAYHYT PA3MHOXKXATbCH.

C KpacCHbIe KPOBSAHbIE KAETKM YHUYTOXAKOT BCE BAKTEPUMM, KOTOPbLIE
MOTYT ObITb MPUYMHOM TOM XKE CAMOU DOAE3HM.

D KpacCHble KPOBAHbIE KAETKM 30XBATbIBAKOT 3TOT TMMN OAKTEPUMN U
M3DABASIOT OT HUX OPTOHM3M.

Bonpoc 16: MOPU MOHTETbIO

[0 KOKOM MNPUMYMHE AETIM U TIOXMABIM  AIOAIM  OCOBEHHO
PEKOMEHAYETCA AEAQTH MPWBUBKM MPOTUB TPUMNAS YKOXMTE OAHY M3
MPUYMH.
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PUSUHECKUE YNPAXHEHUA

CUCTEMATUYECKME, HO YMEPEHHbIE JOU3MYECKME YMNPAXKHEHMS
MOAE3HbI AAS HOLLIETO 3A0POBbS.

Bonpoc 17: PUSUNECKUE YNPAXXHEHUA
B 4emM MNOAb3A CUCTEMATUHECKMX CPUIMYECKMX YMPOAKHEHMINS
ObBBeAMTE (AN MAM K(HETH AAS KODKAOTO YTBEPKAEHMSA.

MoAe3HbI AU CUCTEMATHYECKUE dousuHecKue

" Aa uam HeT
YNPpaKHEHUS?
PUIMIECKME YIPAKHEHMS MOAE3HbBI AAS MPOCPMACKTUKM
3060AEBAHMI CEPALA U COCYAMCTOM CUCTEMI. Aa/Her
PUIMIECKME YIPOKHEHMS MPUBOAIT K MPOBUALHOMY AG/ Het
MUTAHMIO.
PUIMIECKME YNPOAKHEHMS MOMOTQIOT M3BEXATb AG/ Her
AMLLIHETO BECQ.
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Bonpoc 18: PUIUHECKUE YNMPAXHEHUS
HTO NPOUCXOAUT NPU TPEHUPOBKE MbILLILLE OOBeAUTE (AQ) MAMU
«He™ AAS KOXXAOTO YTBEPXKAEHMUA.

NMpoUCXOAUT AU CAEAYIOLLLEE NPU TPEHUPOBKE
P A Ay'olL, Pu TP P Aa uam HeT
MbILLLL?
YBEAMYMBAETCH KPOBOCHOOXKEHUNE MbILLILL. Aa / Het
B MbILLILLOX OTKAQABIBAETCH XMP. Ac / Het

Bonpoc 19: PUIUHECKUE YINPAXHEHUSA

[loyemy BO Bpems dOU3IUYECKUX YIPOAXKHEHMM BAM MPUXOAMTCH
AbILLIATH YALLE MO CPABHEHUIO C TEM, KAK Bbl AbILLMTE, KOTAQ BALUE
TEAO HOXOAMTCH B MOKOE?




KUCAOTHBIE AOXAMU

Ha dootorpadomm, NpPUBEAEHHOM HUXKE, M3ODPAXKEHbI CTATYM,
HA3blBOEMbIE KAPMATUMAGMMU, KOTOPbLIE ObIAM BO3BEAEHDLI B AKPDOMOAE B
AdomHax ©6oaee 2500 Aet Haszaa. Ctatym ObIAM M3BASHbLI M3 TOPHOM
NOPOAbI, KOTOPAS HA3LIBAETCA MPAMOPOM. MPAMOP COCTOUT U3
KAPOOHATA KAAbLLMS.

B 1980 roAy MNOAAUHHbIE CTATYM ObIAM MEPEHECEHbLI B MY3EMU
AKPOMOAS, A MUX 30MEHUAM KOMUAMMU. [TOAAMHHBIE CTATYM ObIAU
PA3bEAEHBI KUCAOTHBIMM AOXKAIMM.
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AENCTBME  KMCAOTHBIX AOXAEM HA MPAMOP MOXET OblTb
CMOAEAMPOBAHO MYTEM MOMELLLEHMSA KYCOYKOB MPAMOPA B YKCYC HA
HOYb. YKCYC M KMCAOTHbIM AOXAb ODACAQIOT NMPUMMEPHO OAMHOKOBbLIM
YPOBHEM KUCAOTHOCTM. KOraa KyCo4Yek MPAMOPA MOMELLLAIOT B
YKCYC, TO HADAIOAQETCA Mnpouecc oOOPA30BAHMSI My3blPbKOB rA3Q.
Macca Ccyxoro KyCoO4Kka MPAMOPA OMPEAEAFETCA AO U TMOCAE
DKCNEPUMMEHTA.

Bonpoc 20: KUCAOTHbIE AOXAMU
Yyawumecs, Kotopble MPOBOAMAM ITOT IKCMEPUMEHT, MOMECTUAU HA
HO4Yb KYCOYKM MPAMOPA TOKXKE B YUCTYIO (AMCTUAAMPOBAHHYIO) BOAY.

OBOBbIACHUTE, AAQ HETO YYHOALUMECH BKAKOYMAM DTOT OMbIT B CBOM
OKCNEPUMMEHT.



NMAUTBEBAA BOAA

\ McTouHWE Boakl
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(1) PeweTtka !
E _ »

(2) OTcToRHKK (3) TPuneTp 4] (5) Mpoeepra
XNopWpoBaHWe KauyecTea Bogkl

Ha pucyHke, NPUMBEAEHHOM BbILLIE, MOKA3AHO, KAK BOAC, KOTOPRAS
NOAQETCS B TOPOACKME AOMA, CTAHOBMUTCS MOUTOAHOM AAS MIUTBS.

Bonpoc 21: MUTbEBAA BOAA
BOXKHO MMETb MCTOYHMK XOPOLLIEM MUTbEBOM BOAbl. BOABbI,
KOTOPbIE HOXOAATCS MOA 3€ MAEMN, HO3bIBAIOTCA FPYHTOBbIMU BOACMMU.
Ha30BUTE OAHY MPUYMHY, MOYEMY B TPYHTOBOM BOAE MEHbLLIE
OaAKTEPMM U1 3ATPAHAOLLMX HACTML, HYEM B BOAE, B3ATOM U3
MOBEPXHOCTHbIX MCTOYHMKOB, TOKMX KOK O3epa U PEeKMU.

Bonpoc 22: IUTbEBAA BOAA

O4YMCTKO BOAblI HYOCTO OCYLLLECTBAIETCS B HECKOAbBKO 3TAMOB,
BKAIOHAIOLLIMX B CeBf pPA3AMYHbleE CrocoObl. [lpouecc O4YUCTKM,
MOKO3AHHbIM HO PUCYHKE, BKAKOHOET B Cebsg YeTbipe 3T1ana
(MpoOHYMEpPOBAHHbIE 1-4). HO BTOPOM 3TAME BOAO COOMPAETCH B
OTCTOMHMUKE.

KAkmm oBpa3om MPOUCXOAMT OYUCTKA BOAbI HO STOM ITAMNE?
A BbakTepum, HOXOAILLMECS B BOAE, NOTMOAIOT.
B B BOAY AODOBASIOT KUCAOPOA.

C paBMM M NECOK OCEAQIOT HO AHO.
D TOKCHUYHblE BELLLECTBA PACTBOPAOTCA.

Bonpoc 23: IUTbEBAA BOAA




Ha yeTBEepTOM 3TAMNE NPOLLECCA OYMCTKM BOAQ XAOPUPYETCA.

3a4eM B BOAY AODABAAIOT XAOP?

--------------------------------------------------------------------------------------------------------------------------
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Bonpoc 24: IUTbEBAA BOAA

[MOEANOAOXKMM,  4TO  COTPYAHWMKM  BOAO  OYUCTUTEAbHbIX
COOPYXEHMMN, OTBETCTBEHHbIE 30 KOHTPOAb KO4YECTBA BOAbI, MpwU
cbope ovyepeAaHOM MPobbl OOHAPYXMAM B BOAE KAKME-TO OMACHbLIE
OAKTEPMM MNOCAE TOrO, KAK O4YUMCTUTEAbHbIM MPOLECC YXe OblA
30BEPLLEH.

4TO AOAXHbI CAEAQTb B OTOM CAYHAE AOAM Y CEDBI AOMO MeEpEA
TEM, KAOK MUTb DTY BOAY?

Bonpoc 25: MUTbEBAA BOAA
MoOXeT AU ynoTpeBAEHME  3ArpPsS3HEHHOM  BOAbI  BbI3BATb
CAEAYIOLLME 30D0AEBAHMAS

ObBeAUTE (AQN MAU (HETH AAS KOXKAOIO CAYHQS.

MoxeT AU ynoTpebAaeHue
3arpsA3HEHHOM BOAbI BbI3BATb Aa uam Het?
CcAeAyouLme 3a60AeBaHUNA?
Anaoder Aa / Hert
Anapes Aa / Het
BUS-mHdoekuma nam CINA Aa / Het

o |
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O30H

ATMOCOEepPA - OKEeAH BO3AYXA WM OeCLEHHbIM MPUPOAHbLIM
PECYPC AAG MOAAEPXKOAHUA XM3HM HA 3emae. K COXAAEHUIO,
YEAOBEYECKAs AEATEABHOCTb, OCHOBAHHOS HA HAUMOHOAbHbIX
M AMYHBIX MHTEPECAX, HOHOCUT BPEA DTOMY ODLLLIEMY PECYPCY, YTO
MPOYBAIETCA B MCTOLLLEHMM TOHKOIO O30HOBOIMO CAO4, KOTOPbIM
AENCTBYET KOK 3ALLMTHBIM DKPAH AAA XXM3HU HO 3EMAE.

MOAEKYAbl O30HO COCTOAT M3 TPEX ATOMOB KMCAOPOAQ B

OTAMHYME OT MOAEKYA KMCAOPOAQ, KOTOPbIE COCTOST U3 ABYX ATOMOB
KMCAOPOAQ. MOAEKYAbI O30HA YPE3BLIMAMHO PEAKME: MX MEHbLLIE,
YEM AECHATb HA KAXAbIM MMAAMOH MOAEKYA BO3AYXA. OAHAKO HA
MPOTIKEHUM MOYTU MUAAMAPAQ AET UX MPUCYTCTBME B ATMOChepe
UIPOAO PELLQIOLLLYIO POAb B COXPOHEHMU XM3HM HA 3emae. B
30BUCUMOCTM OT TOTO, TA€ OH HAXOAMTCH, O30H MOXET MAM
3ALLMLLLATD MAM HOHOCMUTb BPEA XM3HM HO 3EMAE.
O30H B Tponocdoepe (Ha BbicotTe A0 10 KM HOA 3EMHOMU
MOBEPXHOCTbIO) - 3TO «MAOXOM) O30H, KOTOPbIM MOXET HAHECTU
BPEA TKAHAM AETKMX U pACTEHMIM. HO BoAee 90 NMpoLEHTOB O30HA,
HaxoadLlerocs B crparocgepe (Ha Bbicote o1 10 A0 40 KM HAA
3EMHOM MOBEPXHOCTLIO), ABAJETCH «XOPOLLUMMY O30HOM, KOTOPbLIN,
MOTAOLLLOY OMACHOE YAbTPAUOAETOBOE M3AYyYeHMe COAHLUQ,
BbIMOAHAET MOAE3HYIO PABOTY.

be3 3Toro MoAe3HOro O30HOBOIrO CAOS AOAM OblAM Obl BoAee
MOABEP>XKEHDI 3000AEBAHMSM, BO3HMKQIOLLIMM BCAEACTBME
OOAYHEHUI YABTODAMOUOAETOBBIMKM AYHOMM COAHLQA. B nocaeaHme
AECATUAETUA KOAMHECTBO O30HA YMEHBLLUMAOCL. B 1974 roay ObiAQ
BbICKA3OHA TMMOTE3d, YTO MPUMYMHOM STOTO MOXKET ObiTb OPEOH
(CFCs). Ao 1987 road HAy4YHblE MUCCAEAOBAHUE MPUYMHHO-
CAEACTBEHHbIX CBI3EM HE AQBOAM YOEAUTEABHBIX

MNOATBEPXAEHMM O MPUYACTHOCTM COPEOHOB K PA3PYLLEHUIO
030Ha. OAHOKO B CeHTabpe 1987 roaa OMUUMAAbHbIE
NPEACTABUTEAM PA3HBIX CTPAH BCTPETUAMCL B MOHpeaAe (KaHaAQ)
M AOTOBOPMAMCH BBECTU CTPOTME OFPAHUYEHUI HO MCMNOAb3OBAHUE
dppeoHos CFCs.



Bonpoc 26: O30H

B NpmBEAEHHOM BbiLLE TEKCTE HUMYETO HE TOBOPMUTCA O TOM, KAK
ADOPMUPYETCH 030H B ATMOCepPE. B AEUCTBUTEABHOCTU KAXKAbIM
AEHb HEKOTOPOE KOAMYECTBO O30HA OOpA3yeTcd, a HEeKoTopoe
mncyesaetr. Cnocob oBpaA30BAHUA O30HA MOKA3bIBAETCA C MOMOLLLbIO
CAEAYIOLLLENO KOMMKCA (CMELLHOTO PACCKA3A B PUCYHKOX).

[MOEANOAOXMM, Y BAC €CTb AJAIOLLKA, KOTOPbIM MbITAETCSH MOHATD,
4TO M30DPAXKEHO HA PUCYHKAX. OAHOKO OH HE MOAYYMA B LLIKOAE
HUKAOKOrO €eCTECTBEHHOHAYYHOrO OOPA30BAHMA U HE TMOHMMAET
OOBIACHEHMA QABTOPA PUMCYHKOB. OH 3HAET, 4TO B ATMOCdoepe HeT
HUKOKMX  MOAEHBKMX YEAOBEYKOB, HO €ro WMHTEPECYET, YTO
M30OPAXKAIOT MOAEHBKME YEAOBEYKM KOMMKCA, H4TO O3HAYAIOT ITU
CTPpaHHble HaAMMCK Oz U O3 M KAKOM MPOLECC MPEACTAOBAEH HA
PUCYHKAX. OH MPOCUT BAC OBOBIACHUTb KOMMKC. [IOEANOAOXKMM, YTO
BALL ASAIOLLIKO 3HOET:

m 41O O - OO0O3HAYEHME KMCAOPOAQ;
= 4YTO TOKOE ATOMbI M MOAEKYADI.

OnMULLMUTE AAS CBOETO ASAM, H4TO MOKOA3AHO HA KAXKAOM PUCYHKE
KOMMKCOQ.

B cBOEM ODOBACHEHMM UCTMOAL3YMTE CAOBA (OTOMbIN M (MOAEKYAbIN,
TAKXKE, KAK OHW UCTMOAb3YIOTCS B CTPOKAX 5 U 6.

o |



Bonpoc 27: O30H

MCNOAb3YS TEPMMUHbI, MPOUBEAEHHbBIE B CTATHE, OTBETHTE HA BOMPOC:

KAKMM SIBAAETCSH O30H, OOPA3YIOLLIMMCA BO BPEMS IPO3bl, - {XOPOLLIMAMY
AU (MAOXMMN S

Boibepute OTBET M  OOBICHEHME, KOTOPOE TMOATBEPXKAQETCS
TEKCTOM.

MAOXOM O30H UAM O6bsiCHEeHue
xopowun?
A [TAOXOWM Ob6pa3yercsd Npum NAOXOM NOTOAE.
B [TAOXOM Ob6pa3syeTrcs B Tponocdepe.
C XopoLumm ObpasyeTcs B cTparocdepe.
D XopoLumi XOPOLLO MAXHET.

Bonpoc 28: O30H

B ctpokax 15-16 roBoputcd: «be3 3T0ro NOAE3HOro 030HOBOrO CAO4
AOAM OblAM Obl BOAEE MOABEPXKEHbI 3000AEBAHMIM, BO3HMKAKOLLIMM
BCAEACTBUE ODAYHEHUSI YABTPAOMOAETOBBIMU AYHOMUM COAHLLON.

Ha30BMTE OAHO M3 3TMX 3ADOAEBAHUM, YKA3AB, YTO MMEHHO OHO
NopPAXKAET.

------------------------------------------------------------------------------------------------------------------------
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3BE3AHbIA CBET

LLloAnQH AIOBUT CMOTPETL HA 3BE3Abl. OAHOKO OHO HE MOXET
KOK CAEAYET HABAKAOTb 30 3BE3AAMM HOYBIO, MOTOMY YTO >KMBET B
OOABLLIOM TOPOAE.

B npowuaom roay LoanaH OblAQ B =
CEAbCKOM  MECTHOCTM, A€  YBMAEAD %
OrPOMHOE KOAMYECTBO 3BE3A, KOTOPbIE HE
MOTAQ BUAETb, KOTAQ HOXOAMACQCH B TOPOAE.
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Bonpoc 29: 3BE3AHbIA CBET

[loyemy B CEABCKOM MECTHOCTU MOXHO YBUAETb OOAbLLIE 3BE3A,
4eM B DOABbLLIMX TOPOAQX?

A AyHQ B TOPOAQX 9pYe, M OHA 30KPbIBAET CBET MHOTMX 3BE3A

B CeAbCKOM MECTHOCTM MO CPOABHEHMIO C TOPOACKOM BO3AYX
COAEPXKUT BOAbLLIE YHOCTMYEK MbIAM, KOTOPbLIE OTPAXKAKOT CBET

C MHorme 38e3Abl TOYAHO YBMAETbL M3-30 APKMX TOPOACKMX OTHEM

D Bo3Ayx B TOpPOAQOX TEMNAEE 30 CHET BbIAEAEHUA TEMAA OT
TPAHCMNOPTA U AOMOB

Bonpoc 30: 3BE3AHbIA CBET

LLloAnaH UCIOABb3YET TEAECKONn C  AMH3AMMU OOAbLLOTO
ANAMETPA AAA TOTO, 4TOObI HODAKOAOTL 30 HE APKMMU 3BE3AAMMN.

[lo4eMY MCMNOAB3OBOHUE TEAECKOMNA C  AMH3AMMU OOAbLLOIO
ANAMETPA MO3BOAJET HABAIOAQTb 30 HE APKMMU 3BE3AAMUS

A Hem BOAbLLE AMH3bI, TEM BOAbLLIE CBETA OHM COBUPAIOT

B Yem BOAbLLIE AMH3bI, TEM CUMABHEE OHM YBEAMYMBAIOT

C BOAbLLIME AMH3bI MO3BOASIOT BUAETH ODOAbLLIE HEOECHOTO
MNPOCTPAHCTBA

D BOAbLLME AMH3bI MO3BOAIOT OOHAPYXXMTb TEMHbIE LIBETA B
3BE3A0X



4.2. Tpumepbl 3AQHUA MO MATEMATUHECKOU FPAMOTHOCTH
ABAOHMU

Pepmep HA COAAOBOM YYACTKE BbICOXKMBAET HAOAOHM B
doOopME KBAAPATA, KAK MOKA3OHO HA PUCYHKE. AAS 3ALLMTHI
ADOAOHb OT BETPA OH COXAET MO KPAIM YHOCTKA XBOMHbIE
AEPEBDLA.

Huxxke Ha pUCyHKEe M30DPAXKEHbI CXEMbI MOCAAKM GOAOHL U
XBOMHbIX AEPEBLEB AAd HECKOABKMX 3HAYEHUM N, TAE n-
KOAUYECTBO PAAOB BbICOXKEHHbIX AOAOHb. 21y
MNOCAEAOBATEABHOCTb MOXHO MPOAOAXKUTb AAS AKODOTO YMCAQ N.

n=1 n=2 n=3 n=4
XXX XXXXX XXXXXXX XXXXXXXXX
XeoeX Xe oX Xe e X Xe o o oX
XXX X X X X X X
Xe X Xe o eoX Xe o o oX
XXXXX X X X X
Xe o oX Xe o o eoX
X - XBOMHOE AEPEBO XXXXXXX X X
® - A6noHs P A8 & 9" &2
XXXXXXXXX

Bonpoc 1: ABAOHMU

3AMNOAHUTE TADAMLLY:

n KoAndecTBO 16AOHD KoAn4ecTBO XBOMHbIX
A€pEeBbLEB
1 1 8

gl M WD




Bonpoc 2: ABAOHU

B pACCMOTPEHHOM BbiLLE TMOCAEAOBATEABHOCTM KOAMYECTBO
NOCOXKEHHbIX F0AOHb UM  XBOWHbIX AEPEBBEB MOACYUTLIBAETCH
CAEAYIOLLIMM ODPA30OM:

KOAMYECTBO 90A0Hb = [12,
KOAMHECTBO XBOMHbIX AepeBbeB = 8[1, TA€ N - YUCAO PAAOB
BbICO>KEHHbIX 1OAOHb.

AN KOKOTO  3HOYEHUINYUCAO H9OAOHb OYAET PABHO HYUCAY

NOCOXKEHHBIX BOKPYT HUX XBOMHbIX ACPEBLEB?

3anuLumrte peLlueHme.

Bonpoc 3: ABAOHMU

[MMPEeANOAOXKMM, YTO PEPMEP PELLUMA MOCTEMEHHO YBEAMYMBATD
YUCAO PIAOB 4OAOHb HO CBOEM Yy4HACTKE. YTO Mnpu ITOM OyaeT
YBEAMYMBATLCH ObICTPEE: KOAMYECTBO BbICOKMBAEMBIX SOAOHb WMAM
KOAMYECTBO XBOMHbIX AEOEBLEB?

3anmwmte obbICHEHME CBOETO OTBETA.



NAOLWLAAb KOHTUHEHTA
Huxe nzobpaxkeHa KapTa AHTAQPKTUAbI

__.\\\
kurometpel 0 200 400 600 800 1000\‘\_

Bonpoc 4: NAOLLAAb KOHTUHEHTA

[MOABb3YSICb MACLUTAOOM AQHHOM KAPTbI, ONMPEAEAUTE, YHEMY
NPUMEPHO PABHA MAOLLLOAb AHTAPKTUABI.

OObICHUTE, KOKMAM CMOCOOOM Bbl MOAYYUAMU CBOIKO OLLEHKY
MNAOLLLOAM KOHTUHEHTA, U MPUBEAMTE CBOM BbIHMCAEHMS.

(AAS MOAYYEHMS OTBETA MOXHO MCMOAb30OBATh AQHHYIO KAPTY,
HANPUMEP, MPOBOAMTL HO HEM HY>XKHbIE BAM AMHUMK U MOCTPOEHMS).



CKOPOCTb FTOHO4YHOM MALLUHDbI

Ha rpadomke noOKA3aHO, KAK M3MEHIAACh CKOPOCTb FOHOYHOM
MOALLIMHbBI, KOTAQ OHQA MPOXOAMAC BTOPOU KPYT MO TPEXKMAOMETOOBOM
KOAbLLEBOM TPACCE Oe3 MOABEMOB U CIMYCKOB.

Bonpoc 5: CKOPOCTb TOHOYHOW MALLIUHBI
HYemy MNpPUMEPHO POBHO PACCTOSHUE OT AMHMM CTAPTA AO

?l‘(';;‘}:‘)"\“’ CKOpOCTE TOHOYHOI MAalIMHBI HA Tpacce IHHOH 3 KM

(Ipu MPOXO0KJIEHHH BTOPOIO Kpyra)

180 =
160 =
140 =
120 =
100 =
80 =
60 =
40 =

20 = 0.5 1.5 25
0

L] L] L L = L] L]
0 0.2 0.4 0.6 0.8 1,0 2 1.4 1.6 1.8 2,0 2.2 24 2,6 2.8 3.0

JInHKuA cTapTta Paccroanue mo tpacce (km)

HAYOAQ CAMOTO AAMHHOTO MPIMOAMHENHOTO Y4ACTKA TPACCHI
A 0,5 km
B 1,5km
C 2,3 KM
D 2,6 KM

Bonpoc 6: CKOPOCTb TOHOYHOMW MALLUUHbI

B KOKOM MecCTe TPACChl CKOPOCTb MALLIMHBI ObIAG HOMMEHbLLEM
MNP MPOXOXAEHUM BTOPOTO KPYrae

A Ha AmHMM cTapTta

B lMpumepHo Ha otmeTtke 0,8 Km

C lNpumepHO Ha oTMeTke 1,3 KM

D lNpumepHO NnocepeArHe TPACCHI



Bonpoc 7: CKOPOCTb TOHOYHOW MALLUHBI

H4TO MOXHO CKQA3QTb O CKOPOCTU MALLMHBI MPU MPOXOXAEHUU
TPACCHI MEXAY OTMETKAMM 2,6 KM 1 2,8 KM?

A CKOPOCTb MALUMHbI OCTAOBAAQCH NMOCTOAHHOM
B CKOpOCTb MALLUMHbBI YBEAMYMBAAACH
C CKOpOCTb MALUMHbBI YMEHBLLAAACH

D o AOGHHOMY FPACOUKY HEBO3MOXXHO OMPEAEAUTb UIMEHEHUE
CKOPOCTU MALLIMHbI

Bonpoc 8: CKOPOCTb TOHOYHOM MALLIUHDbI
Huxe n3obpaxKeHsbl NdTb PA3AMYHbBIX MO FOOPME FOHOYHbIX TPACC:
[0 KOKOM M3 ITUX TPACC E€XAAA TOHOYHAS MALUMHA, Tpadomk
CKOPOCTM KOTOPOM NPUMBEAEH PAHEE?




TPEYTOABHUKHU

Bonpoc 9: TPEYTOAbHUKU

Obeante OykBYy, KOTOPOM OBOO3HAYEHA Urypa, OMMCAHME
KOTOPOM AQETCA HMXKE.

TpeyroabHMK PQRMPIMOYTOAbHbIM C MPSIMbIM YTAOM R. CTopoHAQ
RQmeHbLLEe CTOPOHbI PR. M- cepeanHa CTOpoHbl PQU N - cepeanHa
CTOPOHbI QR. S- TOYKQA BHYTPM AQHHOIO TPEYroAbHMKA. OTpe3ok MN

A B
P Q
N \M M
\J\ S
R S Q P N R
C D
P R
st A
Q N R M P

DoAbLLE OTpe3Ka MS.



XUAOU AOM

Ha dootorpadout BUAEH XXMAOM AOM, Y KOTOPOTO KPbILLA MMeET
dopMy MUPAMUMABL. HMKE M30BPAXKEHA CAEAQHHAS YYALLMMCS
MATEMATUYECKAN MOAEAb KPbILLU AOMA M YKA3AHbI AAMHbBI HEKOTOPbIX
OTPE3KOB.

Ha AOGHHOM MOAEAM MOA Y YHEPACKAO AOMA - KBAAPAT ABCD. BaAku,
HQ KOTOpblE OMUPAETCH KPbILLA, 9BASKOTCA CTOPOHAMM OETOHHOrO
OAOKQ, MMeloLLEro opMy MNPIMOYTOABHOTO MAPAAAEAENMNEAQ
EFGHKLMN. E - cepeamHa pebpa AT, F - cepeamHa BT, G - cepeanHa
CT, H - cepeaunna DT. Bce pebpa nmMpammAbl PABHbI 12 M.

Bonpoc 10: XXUAOW AOM

BblHMCAMTE MAOLLLOAb MOAQ YHEPACKA - KBAAPATA ABCD.
[MAOLLLOABL MOAQ HEPAQKA - KBAAPATA ABCD= M2,

Bonpoc 11: XXUAOW AOM

Hamaute aAAmHY oTpeska EF - Topm3OHTAABHOM CTOPOHDI
OETOHHOTo DAOKA.
AAVMHQO OTpe3ka EF = M.



4.3. Mpumepbl 3GAQHUU MO FPAMOTHOCTH YTEHUA
BO3AYLIHbIU LUAP

Pekoppa BbiCOTbI NoabeMa AN TENJIOBOro aspocrara

WHguiickun nunot Bumkarnat CwuHraHna nobwun MUpoBOW pekopn,
BbICOTbI MoOAbEMa Afs TEennoBbIX aspocTaToB. JTO cryyunocb 26

Hosi6ps 2005 roga. OH cTan nepBbiM YENOBEKOM, B3NeTeBLUMM Ha
BO34YLUHOM LLape Ha BbICOTY 21 Thic4a METPOB Had YPOBHEM MOpSI.

LLlenn-knanaHbl -

MOXHO L
PacKpbITh, YTOBEI
BbINYCTUTb Pa3mep
ropsiymMin BO3AyX 06bI4HOrO
ONA CHWKEHWS. Tennosoro
aspocTaTa
e BblcoTa:
i 9m
II
BosayLiHbin
Lap Bblneten
Martepuan: B CTOPOHY
HEWMNoH MOpA, HO
BCTPEYHbIN
Bpems NOTOK MOHEecC
HanonHeHus: ero obpatHo k
2,54aca CYMIE:
061em: 453000 m3
(06bI4HbIN Wap — 481m3)
Bec:1800 kr
i
FoHpona: L,
Beicota: 2,7 m. WupuHa: 1,3m
e
BHyTpu — repmeTnyeckasn kabuHa
C N305IMPOBAaHHLIMM OKHaMMU.
AnoMUHMEBAs KOHCTPYKLMS, Kaky.
camorieTa.
Bupxannat CuHraHmss Bo Bpemsl
noneta Obln 0Oe€T B KOCMUYECKUN D

ckadpaHap.

PekopaHas BbicoTa:
21000 m

- Kucnopoa: Tonsko 4% o1 -
KONM4YecTBa, CoAepKaLLlerocs B
NMPU3EMHbIX CMosiX aTMocdepbl

Mpeabiaywmn pekopAa:
19800 m

Temnepartypa:
—95 °C

PeakTuMBHbIN nanHep

10000 m

e

Henn
MpumepHoe mecTo
npusemneHus

BMCT/Bulls



McnoAb3ymte maATepmas «Bo3AyLUHbIM LLQAPY, MMPEACTABAEHHbIM HA
rnpeablayLen CTPAHULE, AAS OTBETA HO CAEAYIOLLME BOMPOCHI.

Bonpoc 1: BO3AYLUHbIN LWAP

Buaxkamnar CUHIAHUA UCMOAB3OBOA TEXHMYECKME PA3PADOTKM,
CBA3AHHbIE C ABYMSA APYTMMU BUAOMM TPAHCTOPTA. C KAKMMM BUAOMMU
TPAHCNOPTA?

Bonpoc 2: BO3AYLUHBIA LWAP

C KAKOM LLEABIO HO PUCYHKE B OTOM TEKCTE M300PaKEH
PEAKTUBHbBIM AQUHEP S

...................................................................................................................
...................................................................................................



KAK Bbl YUCTUTE 3Ybbl

CTOHOBATCA AWM BALLIM 3yObl YMLLE OTTOrO, YTO Bbl YUCTUTE MX BCE
AOAbLLIE U TLLLOTEABHEN S

BpUTAHCKME MCCAEAOBATEAM TOBOPIT, 4YTO HET. WCMbITOB HA
NPAKTUKE MHOXECTBO PA3HbIX CMNOCOOOB YUNCTKM 3yOOB, OHM, B KOHLLE
KOHLLOB, OMPEAEAUAMN, YTO HAMAYYLLMI PEIYALTAT AQET ABYXMMHYTHOS
YHACTKA OObIMHOM LLETKOM 6€3 M3AULLUHUX YCUAMK. ECAM  CUABHO
HOAErATb HA LUETKY, MOXHO MOBPEAUTH DMAAb M AECHBbI, TOK U He
OCBODOAMB 3yObl OT OCTATKOB MULLIM K 3yOHOTO HOAETA.

beHTe XAQHCEH, CNEeUMAAMCT MO YMUCTKE 3yOOB, TOBOPWUT, YHTO
PA3YMHO AEPXATb 3YDHYIO LLLETKY TAK, KOK Bbl AEPXMTE KAPAHAOLL.
(HA4YHMTE B OAHOM YTAY U NMPOMAMTECH LLLETKOM MO BCEMY PAAY 3yDOB,
— COBEeTyeT OHA. — He 3a0yAbTe MOYUCTUTL U CBOM 43bik! HO HEM MOXeT
HOXOAMTBCH MHOXECTBO OQKTEPMM, BbI3bIBAKOLLIMX AYPHOM 3AMAX M30
pTAN.

«KaK Bbl YUCTHUTE 3yObl» — 3TO CTATbS M3 HOPBEXKCKOIO XYPHAAQ.
Mcrnoab3yrTe cTatblo «(KAK Bbl YUCTUTE 3YObl) MIAOXKEHHYIO BbILLIE, AAS
OTBETA HA CAEAYIOLLIME BOMNPOCHI.

Bonpoc 3: KAK Bbl YACTUTE 3Ybbl

3Q4EeM HYXKHO YMUCTUTb 43bIK, KOK COBETYET beHTe XaHCeH?
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BETYHbI
XOPOLLUErO BAM CAMOYYBCTBUA, BETYHbI!

B teyeHune
(PpaHLMS)

uccaeayer

NPOBAEMBI

14 AeT LeHTp CropTUMBHOM MEAMUMHBI B AMOHE
TOABMATMIMA  MOAOAbIX

CMNOPTCMEHOB. B pE3YABTATE MCCAEAOBAHMM ObIAO YCTAHOBAEHO,
4TO AYYLLEE CPEACTBO OT TRABM - 3TO MX MPEAYNPEXAEHNE ... U

xopoLuas obyBb.

YyAapbl, naAeHus,

U3HOC U PA3PbLIBBI...
BoceMHOALATb
MPOLLEHTOB
CMNOPTCMEHOB B
BO3pacTe OoT 8 A0 12
AET yXKe MMEIOT
MOBPEXAEHMS B
MN49TKAX. XpALLL B

AOABDKKE OYTOOAMUCTAO
y>XKe HEe pearmpyet Ha
yaapbl, wu 25 %
NpodoeCCMOHOAOB

MOHMMAIOT, 4TO ITO

AENCTBUTEABHO X
camoe caaboe
MECTO. XpALLL
XPYMNKOrO  KOAEHHOTO
CYCTOBA MOXET OblITb
TAKXKEe CUABHO
MOBPEXAEH, U ECAM
He NPUMHUMATb
HUKOKMX MEP elle B

«Hora
DYTOOAUCTAN, TO ECTb
Aecbopmaums,
BbI3BOHHQS
MNOABUXKXHOCTBIO
CTYMHU U AOAbDKKM B
CrNOpPTUBHOM ODYBM.
3awmTa, NOAAEPXKAQ,
YCTOM4YUBOCTD,
AMOPTU3ALLMS

EcAn CNOPTUBHAOA
00YyBb CAMULLIKOM
KEeCTKaq, TO  OHA
HOCTO OrPAHUYMBAET
BALLIE ABUXKEHME.
ECAM OHA CAMLLKOM
MOABMXHAO, TO OHQA
YBEAMYMBAET PUCK
MOAYYEHUS TPABM U
PACTIKEHMS
CYCTOBOB.
CMOPTMUBHAS
AOAXHO

XopoLuag
00YyBb

TPOBM, KOTOpble
MOTYT AOXKE
MOBPEAMTb KOAEHO.

OHa TAOKXKE AOAXHA

AQBQTb UIPOKY
4YBCTBO

YCTOMYMBOCTU. B Heu
OH He AOAXEH
CKOAb3UTb MO MOKPOM
NAOLLOAKE M HE
AOAXEH pe3Ko

MOAOQTb HO CAMLLKOM
CYXOWM MOBEPXHOCTU.
HakoHeLl, OHQ
AOAXKHQO
AMOPTU3NPOBATh
YAQPBI, KAK 3TO
ObiBOET y
0ACKETOOAMCTOB 2
BOAEMOOAUCTOB,
KOTOpblE

MOCTOIHHO
COBEPLUAIOT MPbHKKM.




AETCTBE (koraa
pebeHky 10-12 aerT),
TO 3TO MOXET CTATb
NPUYMHOM
NPEXAEBPEMEHHOIO
oCcTeoqQpTPUTA. beapo
TOXE MOXET He
Mn30exaTb
NOBPEXAEHMM,
O0COBEHHO KOrad
UrPOK YCTAA, OH
puckyet NOAYYUTb
NnepeAom B
PE3YALTATE MAAEHMM
MAM CTOAKHOBEHMM.
COrAQCHO TOMY Xe
MCCAEAOBAHMUIO, y
ADPYTOOAMUCTOB,
UIPAOLLLMX
boAee
MOSBASIOTCH
HOPOCTbl HO TOAEHM
NAMN ngartke. C)1Y
KOCTHbIE  M3MEHEHMS
MNOAYYUAM HA3BOHME

yxe
AET,
KOCTHbIE

10

COOTBETCTBOBATb
YEeTbIPEM KPUTEPUIM:
BO-NEPBbIX, OHQO
AOAXKHAO
crnocobcTBOBATH
3aLumTe M3BHE:
30LMLLLOTL OT YAQPOB
MIHA  UAM YAQPOB
APYroro MUrpoKa,
CKPbIBATb HEPOBHOCTb
CMNOPTUBHOM
MAOLLLOAKM 2
COXPQAHSTb Hory

TEMAOM U CYXOM ACKE
B MOPO3 U AOXKAb.
OHa AONKHQA
MOAAEPXKUBATH
CTYMHIO U OCOBEHHO
CyCTaB AOAbBIKKM,
4TOObI Mn30exaTb
DACTIKEHMM,
OMYXOAEN U APYTUX

Cyxue Horu
Y100bI M30EXATb
HE3HAYUTEAbHBIX, HO

OOAE3HEHHbIX
HEAOMOTAHWM, TAKMX,
KAK BOAAbIDU,
TPELLMHbI UAU
rPVOKOBbIE
3000AEBAHMUA HOT
(ronbkoBble
MHdoeKLMM),

CrnopTMBHAS 0OYBb HE
AOAXKHQ
NPEnSTCTBOBATH
MCNAPEHMIO

MNOTA, HO  AOAXHA
NPEeAOTBPALLLOTb
NnonaAQHue BHYTPb
CbIPOCTU. MMAEAABHbBIM
MOTEPUAAOM AAS
DTOrO MOXET CAYXMTb
BOAOCTOMKAS  KOXQ,
4TOOb 30LLUUTUTD
00OYBb OT MPOMOKAHMS
npm NEepBOM  Xe
AOXAE
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Bonpoc 4: BETYHbI

YTO OBTOP HOMEPEBAACS MOKA3ATb B  3TOM  TEKCTe?S

A HYTO KQOYECTBO MHOIMMX BMAOB CrMOPTMBHOM OBOYBU CUABHO
YAYHLLIMAOChH

B 41O AyyLLE HE UTPATb B PYTOOA, ECAM BOM MEHbLLE 12 AET

C Y10 MOAOABIE AOAM BCE BDOAbLLIE CTPAACIOT OT PA3HbIX TOABM U3
30 CBOETO MAOXOro dom3M4eCKOro COCTOIHMUS

D 410 0O4€Hb BAXXHO MOAOABIM CMOPTCMEHAM HOCUTb XOPOLLIYIO
CMNOPTUBHYIO OOYBb

Bonpoc 5: BETYHbI

B cTaTtbe roBOpUTCA: «XOPOLLIAS COPTUBHAL OOYBb AOAXKHA
COOTBETCTBOBATb YETLIDEM KPUTEPRUIMY.

Y70 3TO 30 YeTbIpEe KpUTEPUI?



V. OTBETbHI
5.1 OTBeTbl HAO 30AQHUS MO €CTECTBEHHOHAYYHOM
rPAMOTHOCTHU

Tpou BepHbIX otBETA: AQ, HeT, HeT B YyKA3AHHOM MOPSAKE.

=

A.70°C 1 10°C

o

C. TeCTo MOAHMMAETCH, MOTOMY HTO B HEM ODPA3YETCA YTAEKMCAbIM
ras.

D. [MoBAP AOAXEH CPABHMUTb PE3YALTATbI SKCMEPUMEHTOB 3 U 4.

Tpu BepHbIX oTBETA: AQ, HET, HET B YKA3AHHOM MOpPIAKE.

B. MIX MOAEKYABI ABUTQIOTCS ObICTPEE.

N[ ||~

YNOMSHYTO NPEBPALLEHME MOHOKCUAC YTAEPOAQ MAM OKCMAOBO3OTA
B APYIME COEAMHEHMS.

e MOHOKCHA YTAEPOAQ MNPEBPALLAETCS B AMOKCUA YTAEPOAQ.
e OKCMAbI O30TA MPEBPALLIAOTCS B A30T.

o OH NPEBPALLAET BPEAHbIE rA3bl B HE BPeAHble, Hanpumep, CO B
CO2 (90%).

o AMOKCHA YTAEPOAQ M Q30T HE TOKME OMACHbIE, KOK MOHOKCUA
YIAEPOAA N OKCHMADBI A30TA.

BbICKO3bIBOETCS  OCHOBHOS  MbICAbB O  TOM, YTO  QOTOMbI
neperpynnmMpyoTcs M 0DPA3YIOT  APYIME MOAEKYAbl, B OTBETE
MCMOAb3YIOTCS 06a CAOBO — U ATOMbI, U MOAEKYAbI.

e MOAEKYAblI PACLLLEMNAFOTCA, M ATOMbI ODBEAMHSIOTCA AAS
ODOPA30BAHUI APYIMX MOAEKYA.

e ATOMbI MEPEPRACMNPEAEAIOTCS, OOPA3YS APYTME MOAEKYAbI.

[lonemAemMble  OTBETbI AOAXHbI  OblTb  CBA3OHbI C  YAYHLLEHUEM,
CBA3AHHBIM C YAOAEHMEM BPEAHbIX FO30B (MOHOKCHUA YIAEPOAQ WU
oKCumAbl a30Ta) MAM C YAOAEHUEM AMOKCUAQ YTAEPOAQ M3 TA30B,
BbIOPACHIBOAEMbIX B ATMOCTOEPY.

e He BeCb MOHOKCHA YrAEPOAQ TMPEBPALLAETC B AMOKCHUA
YIAEPOAQ.

e [IPOUCXOAMT HEAOCTATOYHOE MPEOoBPA30BAHME OKCUMAOB A30TA
B QI30T.

e YAYHLUUTb MPOLLEHTHOE COOTHOLLUEHME MOHOKCMAQO YIAEPOAJ,
NpeobpPA30BAHHOTO B  AMOKCUA YIAEPOAQd, M TMPOLLEHTHOE
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COOTHOLLUEHMNE OKCHMAO B A30TA, I'IpeO6pCI3OBCIHHbIX B A30T.

e AMOKCHA Q30TA, ODPA3YIOLLMMCH B XOAE PABOThI KOHBEPTEPQA,
BMECTO BbIOPOCA B ATMOCAEPY AOAXKEH YAOBAMBATHCS.

10.

B. HOCbLILLLOTL BALLY KPOBb KUCAOPOAOM, KOTOPbLIM Bbl AblLLIMTE.

11.

Tpu BepHbIX oTBETA: AQ, HET, HEeT B yKA3OHHOM MOPIAKE.

12.

D. CAY4OMHO BbIBDPAHHAS MOAOBMHAO AKOAEM UCTOAB3YET MAACTLIPU, A
APYrasg NOAOBMHA HE UCMOAb3YET MX.

13.

Tpw BEpPHbIX OTBETOB: HeT, Ad, HET B YKAO3AHHOM MOPSIAKE.

14.

B. OT 3060AEBAHMMN, KOTOPbIE BbI3bIBAOTCA BUPYCAMM, KAK
NOAMOMMUEAUT.

15.

B. OpraHmsm BbIpABOOTAA AHTUTEAQ, KOTOPbIE YHUYTOXAIOT 3TOT TUM
OAKTEPUM MPEXAE, YEM OHM HAYHYT PO3MHOXATHLCS.

16.

OTBETHI, B KOTOPbIX YIIOMUHAETCH, HTO Y AETEMN U/UAM MOXMABIX AOAEMN
boree cAaDBAd UMMYHHAS CUCTEMA MO CPABHEHUMIO C APYIMAMM
AIOABMM, MAM HTO-TO MOAODHOE.

o Y 3TUX AIOAEM MEHBLLASA COMPOTUBAIEMOCTb K 3ADOAEBAHMIO.

MOAOAbIE 1 MOXMABIE HE MOTYT MOBOPOTL BOAE3HL TAK XE
AETKO, KOK OCTAAbHbIE.

OHU, CKOpee BCETro, NMOAXBATAT rpUMM.

ECAM OHM 3ADOAEIOT TPUMMIOM, TO Y DTUX AKOAEUN MOCAEACTBUS
OYAYT XyXe.

[TOTOMY HTO OPTAHU3MbI AETEM U MOXUABIX AKLAEN CACQDEE.
e CTapble AKOAM HALLLE 30DOAEBAIOT.

17.

Tou BepHbIX OTBETA — AQ, HeT, AQ, B YKO3AHHOM MNOPIAKE.

18.

ABQ BEPHbIX OTBETA — AQ, HET, B YKA3AOHHOM MOPSAKE.

19.

H47T00bl CHM3MTb MOBbLILUEHHbIM YPOBEHb YTAEKMCAOIO ra3a U YBEAMYUTD
CHOOXEHME OPraHm3Ma KMCAOPOAOM. [He npuHMmaeTcsa OTBET, B
KOTOPOM BMECTO ((KMCAOPOAQN U ((YTAEKMCAOIO a3y roBOPUTCS O
(BO3AyXen.]

e KOraa Bbl 3QHMMAETECH OUIMHECKMMM YIPAXKHEHUIMM, BALL
OPraHM3M HYXAOQETCHS B DOAbLLUEM KOAMYECTBE KMCAOPOAQ M
BblAEASET OOAbLLIE YIAEKMCAOTO ra3d. 3710 obecneymBaeTcH
ABIXOHMEM.

e boAee HacToe AbIXOHME AQET BO3MOXHOCTb OOAbLLE HACHITUTD
KPOBb KMCAOPOAOM M BbIAEAUTD OoAbLLE YIAEKMCAOIO rasda.




20.

[TOKQ3AHO, YTO KMCAOTA (YKCYC) 9BAIETCH OOI3ATEABHBIM YCAOBMEM AAY
NPOTEKAHMS PEAKLLMM.

o YOEAUTLCH B TOM, HYTO AAS DTOM PEAKLMM AOXKAEBAT BOAO AOAXKHO
KMCAOTHOM (KOK B KUCAOTHOM AOXAE), M 4TO C OObIMHOM BOAOM
PeaKkuMm He Byaer.

« [TOCMOTPETH, ECTb AU APYTUE MPUYMHBI AAT OOPA30BAHMS U3bIHOB
KYCOYKOAX MPAMOPA.

o [TOTOMY 4YTO OH MOKA3bIBAET, YTO KYCOYKM MPOAMOPA HE PEeArmpyiq
AODOM XXMAKOCTBIO, T.K. BOAQ ABAAETCH HEUTPAABHOM.

21.

OTBETHI, B KOTOPLIX YHALLIMECH CChIAQIOTCS HO COUABTRALLMIO TOYHTOBbIX
BOA BOBPEMS MPOCAYMBAHMS YEPES 3EMHbIE MAQCTbI.

e BO BpeMs MPOXOXKAEHMUS BOAbI HEPE3 MECOK M MOYBY BOAG
oymLaerTcs.

o [TOOMCXOAMT €CTECTBEHHAS QOUABTPALLMS.

e [IOTOMY 4YTO KOrAQ BOAQ MPOXOAMT YEPES 3EMAIO, MPOUCXOAMUT €€
QOUABTOALMS C MOMOLLLLIO KOMHEM M MECKA.

22.

C. 'paBMM 1 NECOK OCEAQIOT HA AHO.

23.

OTBETbl CO CCbIAKOMMU HA YAOAEHUE, YHUHTOXXEHUNE MAM PA3PYLLEHME
oakTepum (MAM MUKPODOOB, MAU BUPYCOB).

e Oumnctutb ee ot baktepumn.
e XAOp ybuBaet bakrepumm.

24.

OTBETbI CO CChIAKOMM HA KMMAYEHME BOAbI.

25.

Tpou BepHbIX oTBETA: HeT, Ad, HeT, B YKA3AHHOM MOPIAKE.

26.

AQETCS OTBET, B KOTOPOM MPUBOAITCS BCE TOM DAEMEHTA :

[lepBblt SAEMEHT. MOAEKYAQ KMCAOPOAQ MAM MOAEKYADI
KMCAOPOAQ (KAXKAQS M3 KOTOPbIX COCTOMUT M3 ABYX OTOMOB
KUCAOPOAQ) PACLLENAIETCS HA ABA ATOMA KMCAOPOAQ
(pucyHok 1).

BTOpon 3AEeMEHT. PacLLenAeHne (MOAEKYA KMCAOPOAQ)
NPOUCXOAMT  TMOA  BO3AEMCTBUEM  COAHEYHBIX  AYYeEM
(pucyHok 1).

Toetn SAeMEHT. ATOMbI KMCAOPOAO COEAMHAOTCH C
APYTMMU MOAEKYAOMU KMCAOPOAQ M ODPA3YIOT MOAEKYADI
O30HAO (PUCYHKM 2 1 3).

27.

OtBeT B - «[1aoxon. ObpasyeTcsd B Tponocdpepe.n
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28. | YKQA3bIBOETCH HO PAK KOXU UAM APYTME 3000AEBAHMUS, CBA3AHHbIE C
COAHEYHbIM ODAYYEHMEM

Pak KOXMU.

MeaaHoma OBpaTUTE BHUMAOHME:. DTOT OTBET MOXKHO
PACCMATPUBATL KAK NPABUAbHbBIM, XOTS OH COAEPXMT OLLIMOKY B
HAMUCOHUMU,

Karapakra

29. | C. MHOrME 3B€3AbI TOYAHO YBUAETb M3-30 SPKMUX TOPOACKMX OTHEMN.

30.

A. H4em BOAbLLIE AMH3bI, TEM DOAbLLIE CBETA OHM COBUPAIOT.




5.2. OTBeTbl HA 30ACQHMA NO MATEMATUHECKOM rPAMOTHOCTHU

N KoAnyecTtso KoAn4ecTtBo
AOAOHb XBOWHbIX
AEPEBLEB
] ] 8
2 4 16
3 9 24
4 16 32
5 25 40
2. [ N= 8, 9IBHO MCMOAb3OBOH AATEDPAMYECKMIN METOA PELLEHMS.
[MporMepPbl OTBETOB:
e "n’=8n,n’-8n= 0, n(n—-8)=0,n=0wu n=8, orcroman = 8"
3. | BepHbit o1BET (YMCAO ABAOHb) CONPOBOXAQETCS BEPHbIM
OBOCHOBAHMEM. [TPMMEPDLI OTBETOB:
« "YUCAO 9B6A0Hb = N X N U XBOUHbIX A€pPeEBLEB =8 X N . B
00eMX POPMYAAX MMEETCA MHOXMTEAL N, HO B
DOPMYAE AAG MOACHETA YUCAQ 9DAOHb E€CTb €LLLE OAMH
MHOXXMTEADb N, 3HOYEHUNE KOTOPOIO YBEAMYMBAETCSH B TO
BPEMS, KOK MHOXMUTEAL 8 OCTAETCH HEM3ZMEHHbBIM."
«  "4MCAO 90A0Hb YBEAMYMBAETCH ObICTPEE, TAK KAK 3TO
YUCAO BO3BOAMTCH B KBOAPAT, O HE YMHOXAETCH Ha 8."
«  "4MCAO 90A0OHb KBAAPATUYHO. YUCAO XBOMHbBIX
AEPEBLEB - AMHEMHO. TOKMM ODPA30OM, SIOAOHM
BO3pACTAtOT bbICTPEE."
"B otBETE MPUBEAEH FPATUK, KOTOPLIM MOKA3bIBAET, YTO NPM N> 8
N BO3pPACTAET ObICTpEE, Hem 8n."
4.| OLEHKO CAEAQHA C MOMOLLLBIO M30DPAXKEHMA KBOAPATA UMAMU
MNPAMOYTOAbBHMKA, OMMCAHHOIO BOKPYI AQHHOIO KOHTMHEHTA.
3HAYEHME NAOLLLOAM YKA3AHO B npeaeAax ot 12.000.000 kB.Km
A0 18.000.000 KB.KM. (EAUHULLEI M3MEPEHMT HE OBI3ATEABHO
YKQ3bIBAKOTCH).
5.|B-«l,5kmn
6. | OtBeT C - «lMTpuMmepHO Ha oTMmeTKe 1,3 KM)
7.| OtBeT B - «CKOpPOCTb MALLIMHbBI YBEAUYMBAAOACH)
8. | OtBerT B.
9.1 Omer D
10| 144
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5.3. OTBeTbl HAO 3QAQHMSA MO IPAMOTHOCTHU YTEHUSA

YKa3aHbl OBA BMAQ TPAHCNOPTA, CAMOAETH N KOCMMYECKME
KOPAOAM (B AODOM MOPAAKE) [BO3MOXKXHO, OAHOM CTPOKOM].
. COMOAETHI

. KOCMMYeckme Kopabam

. COMOAETHI

KOCMMYECKME annapaThl

BO3AYLLHbIM TOAHCMOPT

KOCMMYECKMM TPAHCNOPT

COMOAETHI

. KOCMMYECKME PAKETHI

OOUHIM

. PAOKETHI

A S el - e

[OBOPUTCA 9BHO MAM HEFBHO O BbICOTE NOAEeTa Lwapa AWM o
PEKOPAE. BO3MOXHO TAKXE CPABHEHME BbICOTbI MOAETA
OBUAAQMHEPA M BO3AYLLHOMO LLUAPA.

e HYTOObI NOKA3QATb, KAK BbICOKO B3AETEA LLAP.

e 4YTOObI MOAYEPKHYTb, YTO LLUAP MOAHIACH AEUNCTBUTEABHO O4YEHb
BbICOKO.

e YTOObI 4p4Ye MNOKA3ATb 3HAYEHME PEKOPAA — OH B3AETEA
HAOMHOTO BbILLIE ABUAAOMHEPOB!

e AA CPABHEHMS BbICOThHI MOAETA.

e 4YTOObI MOKA3ATb, KOKOM 3HAYUTEABHbBIN DTO ObIA PEKOPA.
[MUHUMAABHbIM OTBET]

f[oBoputcs o 6akrepuax MAM M30ABAEHUM OT AYPHOIO 3Anaxa
1n30 pP1a, MAU O TOM U ARYTOM. MOXET OblTb AOH MNEePEeCKA3 UAU
NPIMasg LMTATA M3 TEKCTA.

H4700bI M30ABUTLCA OT BAKTEPUMN.

Ha 93bIke MOTyT HOXOAUTBCA BAKTEPUM.

bakTtepum.

TaOK MOXHO M30EeXATb AYPHOrO 3anaxa 1M3o pPra.

AypPHOM 3aNaxX.

HTOObl YAQAUTL OAKTEPUM K TAKMM ODPA30M MU3BEXATH
AYPHOIO 3anaxa m3o pta (06a MmoTmeQ).

e HO HEM MOXET ObITb MOAHO BAKTEPMIM, KOTOPbLIE BbI3bIBAKOT
AYPHOM 3anax (06a MOTKBA).

e OT1 OaKTEPMIM BLIBOET MAOXOM 3AMAX M30 PTA.

OT1BeT D— (41O O4€Hb BOXKHO MOAOABLIM CMOPTCMEHAM HOCUTH
XOPOLLYIO CMOPTUBHYIO ODYBb)

B OTBETE NMPUBOAATCS HETLIPE KPUTEPMUS, BBIAEAEHHbIE KYPCMBOM
B TekcTe. OTBET MOXET ObiTb MPAMbIM LMUTUPOBAHUEM TEKCTA,




NEepPEeCKA30OM MAM MePepPaBOTAHHbIM TEKCTOM. KpUtepmm moryTt
ObITb MPUBEAEHDBI B AKKOOM MOpPsAKE. HMXE MPUBEAEHDI YETbIDE
KpUTepUs:

1. cnNocoOCTBOBATH 3ALLIMTE U3BHE

2. NMOAAEPXMBATH CTYMHIO

3. obecneymBaTb YCTOMYMBOCTb

4, AMOPTU3MPOBATL YAQPHI

1. 1 BHewHaq 3awmTta
[NoAAEPXKA CTYMHMU

XOpOoLLAs YCTOMYMBOCTb
AMOPTM3ALLMM YAQPOB

N

. O0B6yBb AOAKHO 0BECNEYMBATD XOPOLLUYIO BHELLIHIOK 3ALLMTY,
MOAAEPXMBATL CTYMHIO, OOECNEYMBATL MIPOKA XOPOLLIEU
YCTOMYUBOCTBIO M AMOPTUIUPOBATL YAQPbI.

1. 1 OHO AOAXHO 0Beperatb OT CKOAbXEHMS M PE3KOTO
NAAEHUA (YCTOMYUBOCTD)

2. 2 OHAO AOAXHOQ 3ALUMLLATE CTYMHIO OT YAQPQA (Hanpumep,
MNPM NPLIKKAX) [AMOPTU3ALMM YAQPOB]

3. OHQ 30WMLLLOET HO HEPOBHOM (YXABMCTOM) AOPOrE, O
TAKXXE OT OXAQXKAEHMS [BHELLHAS 3ALLUMTA]

4. OHAO AOAXHO NOAAEPXKMBATH CTYMHIO M AOABIKKY.
[oAAEPXKKA CTYMHM]

« 30WMTA, MOAAEPXKKA, YCTOMYMBOCTb, AMOPTM3ALMS
[UnTnpyeTcs 3aroAOBOK AQHHOM YOCTH TEKCTA.]




AN 3AMETOK
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