Cnenundukanus
NMPOBEPOYHOI padOTHI 1JIsl AUATHOCTUKH MeTanpeAMeTHbIX
(mo3HaBaTedbHBIX) YMEHHUH B 00J1ACTH €CTECTBOZHAHMS M MATEMATHKH
B 8 Ki1accax o011eo0pa3oBareIbHbIX Opranu3ainuii r. MocKBbI

13 ¢eBpaas 2020 r.

1. HaznauyeHue mpoBepoOYHON padoThI

Juarsroctndeckas paboTa MPOBOJUTCS C LENBIO ONPENeNICHHUsS YPOBHS OB-
JIaJIeHUs YHUBEPCAIbHBIME yaeOHbIMU neiicTBusaMu (YY), GopMUpyeEMBIMU [IPH
M3YYE€HUU MAaTEMAaTUKU U MPEAMETOB €CTECTBEHHOHAYYHOT'O IIUKIIA.

2. IoKyMeHTBI, OTIpeiesIsSIIONINe COIePKAaHNe U CTPYKTYPY MPOBEPOYHOIi pa-
00ThI

Copnepxanne MpoBepoyHON paboThl ompenersiercs Komudukaropom me-
TanpeaAMeTHBIX (MO3HABATENBHBIX) YMEHHI JUISl OCHOBHOTO OOIIeT0 0Opa3oBaHus,
KOTOPBI COCTaBJIGH Ha OCHOBE TPEOOBAaHUII K METampeJMETHBIM pe3ybTaTaM
ocBoeHus [IpuMepHON OCHOBHOI 00pa30BaTeNbHON MPOTrPaMMBI OCHOBHOTO 00-
mero  obpazoanus  (omobpeHa  pemeHneM — DenepanbHOro  yueGHO-
METOJIMYECKOTO OOBbeIMUHEHHS IO O00lIeMy o0pa3oBaHHWIO, IPOTOKON OT
08.04.2015. Ne1/15).

CopepxaHue NUATHOCTHYECKON pabOThI YIOBJIETBOPSCT TPEOOBAHUSAM K
cepTU(UKANN KauecTBa TMEJarOTHIECKUX TecToBbIX Marepuanos ([Ipukas Mu-
HoOpazoBanus Poccun ot 17.04.200G. Ne 1122).

3. YcioBusi npoBeaeHUsl AUATHOCTHYECKO padoThI

Jlyist mpoBeAeH s TUATHOCTUKH MPEJIAraeTcs B TEXHOIOIHH — KOMIIbO-
TepHOE WK OJIAHKOBOE TECTUPOBaHHUE (110 BEIOOPY LIKOIIBI).

Ha BemmostHenue Beelr paGotel orBoautcss 90 muuyt. Ilpm mpoBeneHuun
KOMITBIOTEPHOT'O TECTUPOBAHUS HEOOXOAMMBI JBa MepepbiBa M0 S5 MUHYT 4yepe3
kaxable 30 MUHYT paboTHI.

4. JlonoJTHATETbHBIE MATEPHATBI H 000PY/10BAHIE

[Ipu mpoBeeHNN KOMITBIOTEPHOTO TECTHUPOBAHUS HMCIIOJIB3YIOTCS CTALlHO-
HapHBIE WK MEPEHOCHBIE KOMITBIOTEPHI (32 OTEIBHBIM KOMIIBIOTEPOM paboTraeT
TOJIBKO OJIUH yuariuiicsi). [Ipu BBIMOTHEHNH AUATHOCTHYECKOM paboThl B Kiacce
JIOJDKEH MPUCYTCTBOBATH TEXHUYECKHUH CIICHUANUCT (WM yUIUTENs HHPOPMATH-
KH), CIIOCOOHBINA OKa3aTh Y4YaIUMCSl [TOMOIb B 3alyCKe HEOOXOAUMOrO IMpo-
IpaMMHOTO OOeCIieueHHsT U YCTPAaHEHHWH HETOJNaN0K, CBA3aHHBIX ¢ padotoi [TK
WK TIOIKITI0YeHreM K cetr VHTepHeT (cTabHIbHOE HHTEPHET-COEANHEHHE HE00-
XOIMMO UTst paboTHI yUaIUXCsl Ha MIaThopMe TECTHPOBAHHS).

© MOCKOBCKHIT IEHTp KauecTBa 00pa3oBaHUs

Ilpy OpOBEAEHUH TECTHPOBAHHUA HCIOIB3YETCS HENPOrPAMMHUPYEMBbIH
KaJbKYIATOp (OTHENBHO [UIA KaXKI0TO YUEHUKA).

5. Conep:xanue U CTPYKTypa NpoBepOYHOI padoThI

Juarnoctnueckas paboTa HalpaBiieHa HA IIPOBEPKY PAa3IMYHBIX IPYII TO3HA-
BaTEeNHHBIX YHHBEPCAIBHBIX y4eOHBIX MAeHCTBHI, (OPMHPYEeMBIX B OCHOBHOW
IIKOJIC B PAMKaxX M3YYCHUsI MPEIMETOB €CTCCTBCHHOHAYYHOTO IMKJIAa U MaTeMa-
TUKM (Tabnuna 1). 3amgaHus Ha IPOBEPKY YPOBHS C(HOPMUPOBAHHOCTH YHTATENb-
CKMX YMEHUH KOHCTPYHPYIOTCS Ha OCHOBE HH(OPMAIMOHHBIX TeKCTOB. [lo3HaBa-
TeJbHBIC JIOTUYECKUE, 3HAKOBO-CHMBOJIMYECKUE YHUBEPCATIbHBIC YUeOHBIC TCHUCT-
BUS U JICHUCTBHUS O PEIICHUIO MPOOJIEM MPOBEPSIOTCS MPU MOMOIIH 3aJaHuM, UC-
MTOJTB3YIONINX KOHTEKCT €CTECTBEHHOHAYYHBIX IPEIMETOB M MaTeMaTHKH, a Tak-
JKe OTMCaHWEe CUTYAIIi MPaKTHKO-OPHEHTHPOBAHHOTO XapakTepa.
Jiis mpoBelieHHsT TUarHOCTHKY OYAyT MCIIOJb30BaHBI YEThIpE BapuanTa. Kax-
JIBII BAPUAHT COCTOMT M3 22 3ananuii. 13 Hux:
v’ 6 3a1aHuit ¢ BEIOOPOM €IMHCTBEHHOTO BEPHOIO OTBETA U3 YETHIPEX Mpe.-
JIOXKEHHBIX;

v 10 3amanuii ¢ KpaTKuM OTBETOM (BBIOOP HECKONBKHX BEPHBIX YTBEPIXKIE-
HUI U 33JaHus, OTBETOM HA KOTOPbIE SIBISIETCS CJIOBO (CIOBOCOUYETAHHE)
WM YKCJIO);

v’ 6 3a1aHKil ¢ pa3BEPHYTHIM OTBETOM.

3amaHus ¢ BEIOOPOM OTBETa OICHUBAIOTCA 1 0ayutoM. 3alaHusl ¢ KPaTKUM OT-
BETOM olleHHBarOTCs 1 wnmu 2 6annamu. 3aqanus ¢ pa3BEPHYTHIM OTBETOM OLICHH-
BatoTcs 1 nim 2 6aiaMu B COOTBETCTBHY C KPUTEPUSIMH OIICHUBAHUS.

Tabuuma 1
Kon Konrpoaunpyemoe YY /| Yucao
3agaHmii
4 Ilo3HaBaTeJbHbIE 3HAKOBO-CHMBOJINYECKHE TeiicTBUSA 8
Hcnonp30BaTh 3HAKOBO-CUMBOJIMYECKHE (M Xy0KECTBEH- 6
4.1 | Ho-rpadUUECcKHME) CpeNCcTBA M MOJENU IPH PEIICHUAH
y4eOHO-IPAKTHYCCKHUX 314
4.2 | [IpeoOpa3oBBIBATH MOJEIH M3 OJHOW 3HAKOBOW CHCTEMBI B 2
JIpYyryio (TaGIuIel, CXeMbl, Tpa(uKy, AUarpaMMBbl, PUCYH-
KU H JIp.)
5 IMo3naBaTenbHbIE ACHCTBUS N0 PelIeHHI0 3a/1a4 (Tmpo- 10
BJ1em)
5.1 | Buagers psaoM oOmMX NPUEMOB pelieHus 3amad (mpo- 7
61em)
5.2 | IIpoBomuth HccienoBanus (HAOIIOAEHHS, OBITHL U M3Me- 3
peHus)
6 IMo3HaBaTesbHBIE AeiicTBUS MO padoTe ¢ MHPoOPMAIU- 4
eil U YTeHU10
6.2 | OpuCHTUPOBATHCS B COJCPKAHUH TEKCTA, OTBEYATh HA BO- 1
IIPOCHI, HCTIONB3YsI IBHO 3aJaHHYIO B TEKCTE HH(POPMALIHIO
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6.3

WurtepnpernpoBath MH(OPMALHMIO, OTBEYATh Ha BOIPOCHI,
WCTIOJNIb3YS! HESIBHO 33JaHHYIO0 HH()OPMAIIHIO

6.5

ITpumenaTh HHPOPMAITHIO U3 TEKCTa MPHU PEIICHUN ydeo-
HO-TIPAKTUYECKUX 3a/1a4

© MOCKOBCKHIT IEHTp KauecTBa 00pa3oBaHUs




JleMOHCTpaNMOHHBII BAPHAHT

| Ilpouumaitme mexcm u gvinonnume 3adanun 1-3u C1.

IloBepxHOCTHOE HATSIZKEHUE

W3BecTHO, YTO TENO YTOHET B KHJKOCTH, €CIM €r0 CPEIHss IIOTHOCTD
Ooubllle TIOTHOCTH JKUAKOCTH. Tak, Merammuye-
CKasl CKpeIKa IODKHA YTOHYTh B BOAE (IUIOTHOCTH
Mertamna OonblIe IUIOTHOCTH Bojbl). OmHaKo Ha
YPOKE YUHTENb MOKa3all OIBIT, KOT/Ia CKperka Mo-
JKET HE TOHYTh B BOJIE, €CIIH €€ OCTOPOXKHO TTOMecC-
THUTH Ha TIOBEPXHOCTH BOABI (prc. 1). [ToBepXHOCTH

BOJIBI pabOTaeT Kak Hekas ynpyras IUIEHKa.
VYuurens 00BSICHUI 3TOT OIBIT CJIETYIOINM
Puc.1 00Opazom. MorekyIsl BOIB Ha TIIyOWHE OKPY>KEHBI
COCeTHUMH MOJIEKYJIaMH CO BceX cTopoH. Ha mo-
BEPXHOCTH K€ MOJIEKYJIBI BOJBI IIPUTATUBAIOTCS K COCEAHUM MOJIEKYJIaM TOJBKO
cOoKy W CHU3y. B pesynbrare BO3HHMKaeT CyMMapHas CHJIa, HalpapieHHAs
BHYTPB BOJIbI, KOTOpast 3aCTaBIIsIET IIOBEPXHOCTb BOJBI CXKUMaThes. VIMEHHO mo-
BEPXHOCTHOE HATSDKEHHE SABIISIETCS NPUYUHON 00pa3oBaHMs HOYTH CHEPUIECKUX
Karlelb, MOCKOJIbKY HaHMMEHBIIYIO TUIOLIa b MOBEPXHOCTH ISl JTAaHHOTO 00BEMa

nMmeer cdepa.

[ToBepxHOCTHOE HATSXKEHHE OKa3bIBAETCS BIIOJIHE
JOCTATOYHBIM JUISl yJEPKUBAHHS Ha TIOBEPXHOCTH BOJIBI
nérkux Tenm (ckperku). Wmw, Hampumep, BOJOMepKa
JIETKO MepeABUraeTcs Mo MOBEPXHOCTH BOABI (puc. 2).

BennunHy CcuiIbl MOBEPXHOCTHOTO HATSDKEHMS B
JKUIKOCTH XapaKTepu3yeT KOd(QQHUINEHT ITOBEPXHOCT-
HOTO HaTspKeHnst. OH 3aBUCHUT OT MPHPOIBI XKHAKOCTH (Y
«IETy4nX» JKUIKOCTEH, TakuxX Kak 3¢up, crmpt, OeH-
31H, KO3()(UIMEHT MOBEPXHOCTHOTO HATSHKEHHS MEHb- Puc.2
e, YeM y <«HEJETYy4YHX» — BOABI, PTYTH), a TaKXe OT
TeMIepaTypbl KUAKOCTH.

Cuita MOBEpXHOCTHOTO HATSHKEHHS NPONOPLHOHANBHA KoddduimenTy mo-
BEPXHOCTHOTO HATSHKCHUS. 3HAUeHUs KOd3()(UIMEHTa A HEKOTOPHIX JKHIKO-
CTeH IpeAcTaBJIeHb! B TalJIHUIIE.

° Kos e OBEPXHOCTHOI'0

Kuakocrb Temmneparypa, C q)q)::;;;:ﬂr:l: 3:1}/[1\4 THor
0 76
20 73
Boza 50 68
100 59
Kepocun 200 éj
MbUIBHBIH PacTBOP 20 40
PryTh 20 472

© MOCKOBCKHI LIEHTp KauecTBa 06pa30BaHMs.

Cuita TOBEpXHOCTHOTO HATSDKEHUSI KUIKOCTH BIIMSIET HA Maccy KaIuld, KO-
TOpasi OTpbIBaeTCs OT oTBepeTust muneTku (puc. 3). Ilo Mepe pocta Kammm cuia
TSXKECTH, NCHCTBYIOIIas Ha He€, YBEIMYMBAETCA, U B TOT MOMEHT, KOTJa OHa
MPEBBIIAECT YPABHOBEIINBAIOIIYIO €€ CHIIy ITOBEPXHOCTHOTO HATSKECHHS, KaIllsl
OTpBIBAETCA.

|

T

TSIK O

, = CYMMAapHad CH/Ia IOBEPXHOCTHOI O
HATAACHHA

F

)

e

Frgx - cuma tkectn

Puc. 3

Bribepute n3 criucka déa BEpHBIX yTBepkaeHHs. OOBeanTe NX HOMepa.

1) Ckpernka naaBaet Ha MOBEPXHOCTH BObI, IOTOMY YTO €€ MIOTHOCTh MEHbLIE
IUIOTHOCTH BOJBI.

2) MoJiexyIibl BOIBI HA MOBEPXHOCTH OTIMYAIOTCS OT MOJICKYJI BOABI Ha TTyOu-
He.

3) Uem Gosblmie TeMIiepaTypa BOIBI, TEM MEHbBIIE KOI(P(PUINECHT MOBEPXHOCT-
HOT'O HaTsDKEHHUS.

4) TIpu temneparype 20 °C Boma uMeeT MeHbIIHI KOIDPHUIHUEHT TOBEPXHOCT-
HOT'O HaTsDKEHMsI, YeM KePOCHH ITIPH TOH ke TeMIieparype.

5) Ha moBepXHOCTH KepoCHHA CKPEIKY OyIeT yaepikaTh CIOXHee, YeM Ha Mo-
BEPXHOCTH BOJBI.

O6Benénnsle M(PHI 3aIUIIATE B OTBET.

OrTserT: .
Banuwume omeem 6 61anx 6e3 OONOJHUMEIbHBIX 3HAKOS.

© MOCKOBCKHIA LIEHTp KauecTBa 00pa3oBaHus.



Ecnm KocMOHaBT, HAXOASAIINICS B HEBECOMOCTH Ha KOCMHYECKOM Kopabiie, BbI-
JIABHUT U3 TIOOHMKA JKUJIKOCTb, TO Kakylo (popMy OHA IIPHUMET?

2)

B kakoMm cirygae w3 KpaHa camoBapa IPH IMPOYNX
PaBHBIX YCIOBHAX MAaJal0T 0ojee THKENbIC Karllu:
KOTJIa BOja ropsiyasi Wi Korja oHa octeuia? O0b-
SICHUTE CBOM OTBET.

Omeem 3anuwiume Ha 0OPaAMHOL CMOPOHe ONAHKA MEeCMUPOSAaHs, 00A3amenbHO
yKa3ae Homep 3a0anusl.

| Ilpouumaiime mexcm u gvinonnume 3adanun 4, C2 u C3.

4)
Boak

Bonk — xpymHslil 3Beph ¢ MyIIu-
CTBIM XBOCTOM. OKpacka JIECHBIX BOJI-
KOB cepasi, 0OBIYHO C TEMHBIM «CEIIOM>»
Ha cruHe. TyHIpOBBIE BOJKH OBIBAaIOT
MmoyTH OeNBIMH, a CTENHBIE — PBDKEBa-
TeiMH. OT coOak BOJIK oTinyaeTcs boiee
IOIMPOKOH MOpAOI C BBIMTYKIBIM JIOOM,
OOBIYHO OMYIICHHBIM XBOCTOM (TOJIBKO
BOXKAaK CTaW JEPKUT XBOCT IPHUIIOAHS-
TbIM). CJIe/Bl BOJIKA KPYIIHBIC, BBITSIHYTBIC, PACIIOJIOXKEHBI II0 IPSMOM, a He JIo-
MaHo# nmHNK. CTas mo4ru Bceraa UAET CIEA B CIIEA, TaK YTO TPYAHO cpasy OIl-
PEINeNnTh, CKOJIBKO MPOIIIO BOIKOB.

Bonxk pacnpocTpaHEH Ha Becell TEppUTOPHUU HAIIel CTpaHbI, KpOME HEKOTO-
pPBIX OCTPOBOB, HO B CpEeIHEH IOJIOCE U Ha lore emponeiickoil yactu Poccun
BCTPEYACTCSI PEAKO.

[TuTaroTcs BOJIKU MPEUMYILIECTBEHHO KOMBITHBIMY, IPhI3YHAMH, peXe Hace-
KOMBIMH, 0TOPOCaMH U MaJlaJIbIo.

[TpuéMbl 0XOTHI OYEHb Pa3HOOOPA3HBI: BOJKH MOTYT YKpacTh CIIIINX Ha
MIpUOPEXKHOM JIBY TIOJIECHEH MIIM OpPraHU30BaTh 3ar'OH KOMBITHBIX B 3acamy. B ce-
BEPHBIX pallOHaxX OCHOBHAas JOObIYa BOJIKA 3UMOW — CEBEPHBIN OJIEHb, B JIECHOU
30He — JIOCh M KabaH. B cellbCKOXO3SHCTBEHHBIX paliOHaX BOJKH YacTO PEXYT
JOMAIITHUM CKOT W a3apTHO IpecienyioT cobak. Ha mroneit, kak mpasuio, He Ha-

Erop pemmi npoBecTH OMBIT 10 U3YYCHUIO
MMOBEPXHOCTHOTO HATsXKeHHs Bojabl. OH
B35UI CTaKaH, 0 KpaéB HAIMOJHUI €ro BO-
JOH W Hayaj OMyCKaTh B BOAY MOHETKH.
C xaxaol morpyX€HHOH MOHETKOH ITo-
BEPXHOCTh BOJbI BCE OOJIBIIIE BHITHOANACH.
VY aanock MONOXKHUTh JOCTATOUHOE KOJIHYeE-
CTBO MOHETOK JI0O TOTO MOMEHTa, KaK 4acTh
BOJIBI BBUIMIACH (CMOTPH PUCYHOK).

C xaxo#i 1enbio ObLT TPOBEAEH 3TOT OTBIT?

1) V6enuthcs, 4TO Bce METAIMYECKHE MOHETHI TOHYT B BOJIE. HaaroT.
2) Tloka3arh, 4TO METAJUTMIECKHE MOHETHI YBEIMUMBAIOT OBEPXHOCTHOE HATS- B OTCyTCTBHE BONKA KOMBITHEIE, JHIISHHBIE <«CAHHUTAPHOTO KOHTPOJIS,
JKEHUE. MOJIBEPKEHBI PA3IUYHBIM 3200JIEBAHUSIM U YaCTO YPE3MEPHO PA3MHOKAIOTCS (KaK
3) IIposeMOHCTPHPOBATD SIBICHHE IOBEPXHOCTHOTO HATSKEHHUS. jgocu U kabausl B [loaMockoBbe). Bonku omepaTHBHO yOHMparoT 3a00NEBIINX U
4) TlokasaTb, UTO BOJAa UMEET CAMBIi BBICOKUM KO3(DDHUIIMEHT MOBEPXHOCTHOTO IOJPAHEHHBIX KOMBITHBIX.
HaTSHKCHUSL. Mex Bonka ryCToﬁ U JOBOJIBHO IJIMHHBIH, XOpOLIO OTTAJIKHUBACT BOIY.

3UMHUK BOJTYUN ME€X OTHOCUTCS K KaTeropuu 0c000 TEMIIBEIX MEXOB.

© MOCKOBCKHI LIEHTp KauecTBa 06pa30BaHMs. © MOCKOBCKHIA LIEHTp KauecTBa 00pa3oBaHus.



Bribepute u3 criicka déa BEepHBIX yTBepkacHUS. OOBeIUTe HX HOMEPA.

1) Oxkpacka BoJIKa BCET/Ia CEPOTO IIBETA.

2) UnCIEeHHOCTH BOJIKOB B CTAE JIETKO OTPEIEITHTE IO CIIEIaM.

3) BouKH ABIAIOTCS TUITMYHBIMH XUITHUKAMH.

4) BoJIKM HAMaJaloT TONLKO HA 3JI0POBBIX KUBOTHBIX.

5) U3 Bomubero Mexa IbiOT 0Ky TSI TIOJISIPHBIX JIETINKOB M OXOTHHKOB.

OO6BenéHHBIC UG PHI 3aMHUIINATE B OTBET.

OrserT: .
Banuwume omeem 6 6rank 6e3 OONOIHUMENbHBIX 3HAKOS.

HekoTopsie 3KCIIEPThI CYUTAIOT, YTO TIOJIHOE YHUYTOKEHHUE BOJIKOB B IIEHTPAIIb-
HBIX U I0)HBIX O0JIACTSAX CTPAHBI MPUBEIIO K MOSBICHUIO OOJBIIOTO YUCa Opo-
nsaux cobak. CormacHsI I BB C MHEHUEM dKCTiepToB? [10sCHUTE CBOM OTBET.
Omeem 3anuwume Ha 0OPAMHOU CIMOPOHe OIAHKA MeCMUpOBanus, 00s3ameb-
HO YKA3a8 HOMED 3a0aHUS.

Bpoasiune cobaku, cOOUpAsCh B CTau, HAHOCAT TOpa3ao OONBIINIA yiiepd u mo-
poii 6oJee omacHsbI I YelloBeKa, YeM BOJIKUA. COTJIaCHBI JIM BBl C STHM MHCHH-
em? [losicHUTE CBOM OTBET.
Omeem 3anuwiume Ha 0OpAmMHOU CMOpoHe DIAHKA MeCMUposanus, 06s13ameib-
HO YKA3a8 HOMED 3a0aHUs.

| IIpouumaiime mexcm u evinonnume 3adanusn 5, 6,C4 u CS. |

B nacrosiee BpeMst 0OJIBIIOE BHUMAHUE YAEIAETCS MpoblieMe 3arpsasHe-
HMS TIOYBBI ¥ BOJHBIX PECYPCOB COMSAMHM TSHKENBIX METAIOB. DTH BELIECTBA, HA-
KaIUIMBasCh TOJ OT IoJd, OKa3bIBAIOT BPEIHOE BIUSHUE HA PACTEHHs, JKMBOTHBIX
U 4EeJIOBEKA.

B yClnoOBHSX TIOJEBBIX OMBITOB OBLIO WCCIENOBAHO BIHMSHUE DPA3IHYHBIX
KOHLIEHTpAIMii MOHOB TsKENBIX MetawioB (cBunma (Pb), memu (Cu) m numuka
(Zn)), BHOCUMBIX B MOYBY, Ha ypoxKail peanca (KOPHEIUIOABI) U KiIeBepa (CeHO).
Jlo3a 3arpsi3HEHHs OMpPEAEIAIACh KaK Macca MOHOB, BHOCHMBIX Ha KHJIOIPaMM
MOYBBI.

PesynbTaThl MCCIIENOBAHNS IS PEANCa U KIEeBepa MPEeACTABIEHbl B Tab-
JULax.

Ne Jo3a Pb | VYpoxkaiinocts | YpoxkaiiHocTh
ombita | (mMr/kr) | peamca (kr/m®) | kiaesepa (kr/m?)
1 0 0,78+0,05 0,61+0,05
2 60 0,79+0,05 0,68+0,05
3 120 0,77+0,05 0,59+0,05
4 250 0,65+0,05 0,50+0,05
5 500 0,40+0,05 0,22+0,05

© MOCKOBCKHIA IIEHTP Ka4yecTBa 0Opa3oBaHus.

Ne Ho3za Cu | ¥YpoxaiiHocTh | YpokaiiHOCTH
onbita | (Mr/kr) peanca (kr/m?) | kaesepa (kr/m?)
6 0 0,78+0,05 0,61+0,05
7 60 * *
8 120 * *
9 250 * *
10 500 * *

Ne Ho3a Zn YpoxkaitHocTs | YpoxaitHOCTH
onbita | (Mr/kr) peanca (kr/m?) | kaesepa (kr/m?)
11 0 0,78+0,05 0,61+0,05
12 60 0,67+0,05 0,56+0,05
13 120 0,49+0,05 0,41+0,05
14 250 * *
15 500 * *

* HaOroanach THOENb pacTeHui

Kakast 1032 HOHOB CBHHIIA IPUBOIKUT K CHIDKCHHIO ypOIKasi peanca MPUMEPHO B
2 paza?

OrtserT: MI/KT.

B bnank sanuwume monvko yucio!

Bribepure aBa BEpHBIX YTBEP)KACHHS, COOTBETCTBYIOIIHNX IMPOBEIEHHOMY HC-
cinenoBanmto. OOBeUTE UX HOMEDA.

1) ToabKO A1 HOHOB MEJH J103a 3arpsA3HEHHs 0YBbI, paBHas 60 Mr/Kr, IpHBO-
JIMT K THOEH peanca 1 Kiesepa.

2) Jo3za B 500 Mr/Kkr 3arps3HEHHs MOYBBI JIOOBIMH HOHAMH TSDKETBIX METAIIOB
HPUBOJUT K TUOETN pacTeHHUI.

3) BHeceHne HOHOB TSDKENBIX METAIUIOB B JIOOBIX J03aX MPUBOIHUT K CHIKE-
HHIO YPOXKast KyJIbTYp.

4) Cauner 6osiee TOKCHYEH [0 CPABHEHUIO C MEIBIO.

5) Tlpu 3arpsi3HeHUH MOYBBI CBHHLOM 1030d 120 Mr/Kr yposkailHOCTh KieBepa
COCTaBJISIET (0,5910,05)[<F/M2.

OO0BenéHHbIE IM(PHI 3AMUIINTE B OTBET.

Oreer: .
Banuwume omeem 6 bank 6e3 OONOJHUMENbHBIX 3HAKOS.

MOXHO JI, yYUTBIBasI IOTPELIHOCTh U3MEPEHHsI, OJIHO3HAYHO YTBEPIKAATH, YTO
HaJIMYKMEe B MOYBE MOHOB IMHKA N030H 120 MI/KI MPUBOAMT K CHIXKEHHIO YPO-
kKaifHOoCcTH KiieBepa? OTBET 00OCHYHTE M YKa)XKUTE HOMEPA OIBITOB M3 TAOJIHII,
Ha OCHOBAaHHHU KOTOPBIX BbI CTPOUTE 0OOCHOBAHHE.

Omeem 3anuwume Ha 06pamHoOl cMmopoHe OIAHKA MeCmupo8anus, ooszameib-
HO YKA3a8 HOMEP 3a0anusl.

© MOCKOBCKHII LEHTP KadecTBa 00pPa30BaHIIs.



MO>KHO JId YTBEPIKAATh, YTO HAJIMYUE B IOYBE MOHOB LUHKA 10304 200 mr/kr
MPUBOIUT K rudenu kieBepa? OTBET 00OCHYUTE U YKKUTE HOMEPA OIBITOB W3
Ta0JINIl, HA OCHOBAaHUH KOTOPBIX BBI CTPOUTE 0OOCHOBAHHE.

Omeem 3anuwume Ha 0OPAMHOU CMOPOHe OIAHKA MeCMUPOo8aHust, oos3amelsb-
HO YKA3a6 HOMeD 3A0aHUsL.

| Buvinoanume 3adanus Cé u 7-11.

Ha rpaduke mpuBeneHa 3aBUCUMOCTh PACTBOPUMOCTH YTJICKUCIIOTO ra3a B BOJE
OT BEJIMYHHBI aTMOC(HEPHOTO JaBJICHUS Hal MMOBEPXHOCTHIO BOJBI IPH ITOCTOSH-
HOW TeMmmepaType. JTy 3aBUCHMOCTh HMCIOJB3YIOT U HPUTOTOBICHUS Ta3upO-
BaHHBIX HAMUTKOB. YTJICKUCIBIA Ta3 PACTBOPSIOT B JKUAKOCTHA TPH JTABICHUU
3—4arm.
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OO0OBscHHTE, MOYEMY TPU OTKPHIBAHUU OYTHUTKU C Ta3UPOBAHHBIM HAMKUTKOM
HaOmomaeTcst OypHOE BBIZIEICHUE Ty3bIPHKOB Ta3a.

Omeem s3anuwiume Ha 0OPAMHOU CMOPOHE OAAHKA MeCuposanus, 00s3a-
MENbHO YKA3A8 HOMED 3A0aHUsL.

© MOCKOBCKHIA IIEHTP Ka4yecTBa 0Opa3oBaHus.

CKOpOCTh IBH)KEHHSI KPOBH B COCYIax pasHas: 4eM OOJbIle CyMMapHas IUIo-
[aJib MOMEPEYHOT0 CEYCHUS COCYJIOB TAaHHOTO BUJIA, TEM MEHbIIIE COMPOTHUBIIC-
HHUE IBIKCHUIO KPOBH B HHX. Tak, IPUMEPHas CKOPOCTh KPOBH B a0PTE COCTaB-
ngeT okoso 25 cM/c, B monbix BeHax gocturaetr 10—15c¢cm/c, a B MHOrouncues-
HBIX KalWLIIpax KPOBb JBHXKETCS O ckopocThio Beero 0,03—0,05cm/c.

Ha kakom rpaduke MpaBHIBHO OTpakK€HA 3aBUCHMOCTH CKOPOCTH JBHKCHHS
KpPOBH OT BHJIA cocyna?
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Ha rpaduxe n3o0paskeHbl pac4€THBIE KPUBBIE, MTOKA3BIBAIONINE, KaK IPEJIIONO-
JKUTEIIBHO OyJEeT MEHATHCS COOTHOLIEHHE PaldOTAIOIIEro HaceJIeHUsl M IIEHCHO-

HEPOB B HEKOTOPOH CTpaHe.
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Hcnonw3ys rpaduk, BeIOEpUTE 06a BEPHBIX YTBEPXKICHHS W3 IPEITIOKEHHOTO

nepeunst. O6BequTe X HOMEPA.

1) YuciaeHHOCTh pabOTAIOLIEr0 HACEJCHHS CTAaHET PAaBHOW YHMCICHHOCTH IICH-
croHepoB npumepHo B 2035roxny.

2) CornacHo MPOBEIEHHBIM OIIEHKAM, YHCIICHHOCTH TIEHCHOHEPOB HEMPEPHIBHO
oynet pactu Bwioth 10 2050roxa.

3) Yucnennoctp paboraromero Hacenenus B 2044 rony GyaeT mpHMepHO Ha
TOM K€ YPOBHE, YTO U YHUCICHHOCTh IIeHCHOHepoB B 2028rony.

4) C 2029m0 2034rox npeamonaraercs pe3koe YMEHbIICHHe YNCICHHOCTH pa-
0O0TarOIETO HACETIEHH.

5) B 2023roay unciieHHOCTh pabOTAIOIIEro HAaCeIeH s OYIET MIPEBBIIIATh YHC-
JICHHOCTh IEHCHOHEPOB MPUMEPHO B 2 pasa.

O6Ben¢HHbIe TM(PHI 3aUIINATE B OTBET.

OTBeT: .
Banuwume omeem 6 6rank 6e3 OONOIHUMENbHBIX 3HAKOS.

V TaTbsHBI KpacHBBbIC BOJOCHI cpeaHell AIuHbL. YTOOBI BBIMBITH TOJIOBY, OHA
TpaTUT OKomo 15 My mrammyHs, HO HHOTJAa HAMBUIUBACT TOJIOBY MABAXKIBI.
CKOJIBKO IIAMITYHS MaKCHMAJIbHO MOXKET HCTPaTUTh TaTbsiHa 3a 4 HelelH, eClii
OHa MOET roJIoBy 2—3pasa B HEAENI0?

OTBeT: MII.
B 6naux 3anuwiume moavko yucio!

© MOCKOBCKHI LIEHTp KauecTBa 06pa30BaHMs.

B pesynbrare omnpoca 48 BOCbMUKITACCHUIL ObUIO BBIICHEHO, YTO OOJIBIIE MOJIO-
BUHBI M3 HUX YBJEKaloTcsi ortorpaduerd, 12 neBoyek yBIEKaIOTCS TaHIAMH,
YacTh — PUCOBAHUEM MM UMEIOT Jpyroe xo00u. Kakas u3 quarpaMm MOXeT co-
OTBETCTBOBATH MOJYYEHHBIM JITAaHHBIM?

1) apyroe —_— 2) APV{liE TaHLDI
pPHUCOBaHUe /
doTorpagpma madmﬂ
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3) Aapyroe
T

pHUcoBaHue
_

T

dotorpadma

rIe I — paauyc mapa.
Kak m3mensarcst o0bEM M IUIOMAJIbL IOJHOW ITOBEPXHOCTH
IIapa, €cJIy ero paJuyc YMEHbIIUTh B 4 paza?

1) O6bém ymeHbuHTCS B 4 pasa, IO MOJHON MOBEPXHOCTH YMEHBIIUTCS
B 4 paza.

2) O6bém ymenbmmtes B 12 pa3, miomans MOJTHONW MOBEPXHOCTH YMEHBIIUTCS
B 8 pas.

3) O6bém ymenbuTcs B 16 pas, miomiap MOJHON MOBEPXHOCTH YMEHBIIUTCS
B 64 pa3za.

4) O6wéM ymenbmmTes B 64 pasa, ionaas MOIHOM TTOBEPXHOCTH YMEHBIIUTCSE
B 16pas.

© MOCKOBCKHIA LIEHTp KauecTBa 00pa3oBaHus.



| IIpouumaiime mexcm u gvitnonnume 3a0anusn 12—-14.,

Pomutenu Ceprest pemuny 0JIaroyCTpOUTh JauHbIN JOMUK. J[JIs 3TOro OHM Iia-
HUPYIOT OOUTH OJTHOW W TOW K€ JIPEBECHHOM CTEHBI BHYTPH M CHAPYKHU JIOMA.
Cepreii BpI3BaJICS TTOMOYb. Ha caiiTe mpon3BoAuTe sl OH HAMEN TaOJIHIly C Xa-
PaKTEPHCTHKAMH PA3HBIX ITOPOJ] TPEBECHHBI.
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MSITKast v v v v
TBEpAas Vi Vi v
Boodonoenowenue:
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60JIbII0E J Vi v v
Cmoukocms K SHUEHUIO:
CTOHKHe v v v Vi
YMEPEHHO CTOMKHUE v
HECTOIKHNE Vv J
Hasnauenue:
nosvl
BHYTPECHHHE vi v v v
HAPYKHBIE Vi v
cmeHbl
BHYTPEHHHE v | S v/
HapyXKHbIE v |

Bribepute 06a yTBepKaeHUS, COOTBETCTBYIOIINE HHPOPMAIIMH, IPEICTABICHHON

B Tabnune. OOBeauTe HX HOMEPA.

1) [ns oOMBKH CTEH BHYTPH U CHAPYXKU OAHOI U TOH ke APEBECHHO MOAXOAT
NATh IOPOJ.

2) Jlns 0OMBKH CTEH BHYTPHU M CHAPYKH OJHOU M TOM K€ APEBECHHON MOAXOIAT
TOJIBKO HOPOABI C MaJbIM BOAOMNOTIOIIEHHEM.

3) Bbonee 50% mnopon, MpeACTaBIEHHBIX B TaONuIle, SIBISIFOTCS CTOHKMMH K
THUEHHUIO.

4) TombKo TBEPIBIE TOPOIBI TOAXOIST JUTS HACTHJIA BHYTPEHHHUX ITOJIOB.

5) KonuyecTBo MOpPO/, HCIOIb3YEMbIX MPU OTACIKE HAPYKHBIX CTeH, B 1,2pasa
OoJIbIlIe, YeM NPH OTAENKE BHYTPEHHUX CTEH.

OO6BenéHHBIC UG PHI 3AMHUIINATE B OTBET.

OTBeT: .
Banuwume omeem 6 6rank 6e3 OONOIHUMENbHBIX 3HAKOS.

© MOCKOBCKHIA IIEHTP Ka4yecTBa 0Opa3oBaHus.

Kaxkast W3 mpeicTaBiIeHHBIX B TaOJNHIlE TIOPOJ IPEBECHHBI SBISETCS CTOMKOW K
THUCHHIO U MCIIOJIB3YETCS TOJBKO JJIsl OTJICIIKH HAPY)KHBIX CTCH?
B otBere 3anmmmmnTe Ha3BaHWE IPEBECHHEI.

OrtBer: .
3anuwume omeem 6 61AHK MeCMUPOBAHUSL.

Heobxomumo 00UTH ApeBeCHHOMN CTeHBI o0Iel miomansio 108 M2 Pasmep on-
Hoii jocku coctaBisieT 0,12m X 6 M. CKONBKO YIAKOBOK TOCOK MMOHAO0UTCS VISt
BBINIOJIHCHNST BCEX 3aIUIAaHMPOBAHHBIX BHIOB paboOT, €CIIM JOCKH MPOJAOTCS
no 100mrT. B ynakoBke?

OtBeT: YIAKOBOK(-KH).
B bnank sanuwume monvko yucio!

| Ilpouumaiime mexcm u gvinonnume 3adanua 15u 16.

Mama JleHbI XOIUT B MaraswH Kaablii neHb. OHa pelmia 3amuchbiBaTh CBOU
pacxonsl. B Tabmure mpencraBieHsl pacxobl MaMmbl JICHBI 3a MEpPBYIO HENEITIO
MecsIa.

Jlenn nenean IIpoaykrsI Tosapsl Onpexna
NUTAHUS JUISE IoMa u 00YBb
TMOHEIEBHUK 700 0 0
BTOPHUK 0 700 0
cpena 350 0 2000
4yeTBepr 140 890 2000
MATHHLIA 2750 0 0
cyb0ota 0 750 3000
BOCKPECEHbE 3760 450 0

Bribepute 6ce yTBepiKIeHUS, COOTBETCTBYIOIME HHPopMamuu B Tabmure. O0-

BEJIMTE X HOMEpA.

1) Bomnbliie Bcero JeHer 3a Heaemo Mama JIeHbI MoTpaTuia Ha 01Ky U 00YBb.

2) B mnonemenbHUK Mama JIEHBI TIOTpaTHia CTOJBKO K€ JIEHET, CKOJIBKO U BO
BTOPHUK.

3) B cpemy mama Jlersl moTparuia GOJBIIE BCETO JEHET Ha TPOIYKTHI TTAHMS.

4) CpennecyTouHble TpaThl ObUTM GOJIBINE HA TPOJYKTHI MMTAHUS, YEM Ha Ofle-
Ky 1 OOYBB.

5) 3a BBIXOJHBIE JHHK HA OJIESKIY M 00yBb Mama JIeHbI MOTpaTHIIa OOJIBILE, YEM
3a Oy/HUE JTHH.

OO0BenéHHbIE IM(PHI 3AMUILINTE B OTBET.

Orser: .

3anuwume omeem 6 O1anK 6€3 OONOIHUMENbHBIX 3HAKOS.

Kakoii mporeHT TeHeKHBIX CPECTB ObLI MOTPAvYeH HAa TOBAPHI IS IOMa B CyO-
00Ty OT 00ITUX 3aTpaT B 3TOT JICHb ?

OrtBer: %.
B onanx sanuwume moavko yucio!

© MOCKOBCKHII LEHTP KadecTBa 00pPa30BaHIIs.



OtBernl HA 3320 1-16

Ne OTtBer
1 |35
2 2
3 (3
4 |35
5 |500
6 |15
7 |2
8 |13
9 [360
10 |1
11 |4
12 |35
13 [kemp
14 |2
15 |24
16 |20

© MOCKOBCKHIA IIEHTP Ka4yecTBa 0Opa3oBaHus.

OTBeThI 1 KpUTEpUHU oneHuBaHus 3axanmnii C1-C6

DJ1IeMEeHTHI COIePKAHUS BEPHOTO OTBETA
(momyckarorcst vHbIe (HOPMYITUPOBKHU, HE HCKAKAIOLINE CMBICI U MIPABUIBHOCTD
OTBeTA)

1) JlaH oTBEeT Ha BOIIPOC:

Korma Boa ocThiia, Macca kamneis Oyaer OosbIe.

2) [puBeneHo 00bACHEHHE:!

Yem Gosbiie k03(h(GUIMESHT TOBEPXHOCTHOTO HATSDKEHHS, TEM KaIUIsi TsKelee.
A C TTOBBIIICHHEM TEMIIEPATyPhl HOBEPXHOCTHOE HATSHKEHUE YMEHBIIACTCS.

Yka3anusi K OlleHUBAHUIO Bbanabl

HpI/IBe,HeHI)I 00a paemeHTa BEPHOI'0 OTBECTA 2

I[aH l'[paBPIJ'ILHLIfI OTBCT Ha BOIIPOC, HO 00BICHEHHE HEMPaBUIILHOC 1

WJIH OTCYTCTBYET.
nim
[IpuBeneHo MpaBUIbHOE OOBICHEHHE, HO OTBET OTCYTCTBYET

OTBeT HeBepeH

N|O

Maxcumanvusiil 6an

DIeMEeHTHI COlePsKAHUS BEPHOTO OTBETA
(momyckarotcs MHbIE POPMYTUPOBKHU, HE MCKAXKAIOLIME CMBICIT U TIPABHILHOCTD
OTBETA)

[a, Tak Kak I1mocjie YHHYTOKEHHUS BOJKOB MX MECTO 3aHSUIM Opomsdue coOaxw,
KOTOpBIE MUTAIOTCSI TOU JKe MUIIEH, YTO W BOJIKH, M Y HUX HET KOHKYPEHTOB.

YKa3aHusl K OlleHUBAHUIO banasl
[TpuBenéH BEPHBI OTBET 1
OTBeT HeBepeH 0
Maxkcumanvrolii 6ain 1

DJIeMEHTHI CO/IEP:KAHUS BEPHOTO OTBETA
(momyckaroTtcst nHbIE (HOPMYITHPOBKH, HE HCKAXKAIOLINE CMBICI U IPABIIBHOCT
OTBeTa)

Bponsane cobakuw MUTAIOTCS TOW e MUIIEH, 9TO W BOJIKH, HO TIPH 3TOM HE
0O0sITCS JIIOJCH W MOTYT Ha HHUX HAmacTh. BOJKM Ha nrofieH, Kak MpaBWIIO, HE
HaIaaaror.

Yka3zaHusi K OeHUBAHHUIO bajibl
IIpuBenEH BEPHBI OTBET 1
OTBeT HeBepeH 0
Maxcumanouwiti 6ain| 1
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DJIeMEHTBI CONEPKAHUS BEPHOI0 OTBETA
(nomyckarorcs unble GOPMYIUPOBKHU, HE HCKAKAIOLINE CMBIC U NPABUIBHOCTD
OTBETA)

1) Jlax OTBET ¥ NPUBEIEHO OOOCHOBAHHE:!

MoxHo. C y4éTOM MOrpemrHOCTH U3MEPEeHHH YPOXKalHOCTh MEepPBOHAYAIBHO
ObLIa (O,61i0,05)1<r/M2 / HaxoaMnach B MHTEPBAJE BO3MOXHBIX 3HAYEHHH OT
0,56 Kr/m? bi (o) O,66KF/M2, a mocJjie BHECEHHUS 3aJaHHON J03bI [IMHKA HAXOJIUTCS B
HWHTEpBAaJe OT 0,34xr/m? 10 0,46kr/Mm2.

N

MoxHno. VHTEepBaibl BO3MOMKHBIX 3HAUYE€HUW JUIsl YPOKAaWHOCTH 0 W TOCIe
BHECCHUS 3a/IaHHOM JI03bI IMHKA HE MEPEKPBIBAIOTCS.

2) Ykaszansl HoMepa onbiToB; 11u 13.

Yka3aHusl K OleHUBAHUIO Bajubl

IIpuBenensr 06a dyIeMeHTa BEpHOTO OTBETa 2
[IpuBenéH oUH NIEMEHT BEPHOTO OTBETA! 1
JaH BEPHBIM OTBET W TPHBEICHO €ro OOOCHOBaHME, CBS3aHHOE C
YKa3aHHEM Ha TIOTPEITHOCTh U3MEPEHHUS.
i
Yka3aHbl IpaBHIbHBIC HOMEPA OIBITOB
ITpuBenéH TOMBKO OTBET O€3 BEPHOTO OOOCHOBAHMS. 0
N
OTBET HEBEPHBIN

Maxcumanvuwiti 6ain| 2

DJ1eMEeHTHI COIeP:KAHUS BEPHOTO OTBETA
(momyckarorcst vHbIe (HOPMYITHPOBKHU, HE HCKAIKAIOLINE CMBICI U MPABUIBHOCTD
OTBETa)

1) Jlax OTBET M NPUBEIEHO OOOCHOBAHHE:!

Henp3s. B Tabnume He mpencTaBiieHbl U3MEPEHUsS IS 3aJJaHHOW O3B, T. K.
npu 1o3e 120Mr/kr ypoxkaii emé ects, a 103a 250Mr/Kr IPUBOIUT K THOEITH.

2) Yxazanbl HoMepa onbiToB: 13u 14.

Ykazanus K OLlcHHBaHHUIO Bannsl

[TpuBeneHsl 00a 3J1eMeHTa BEPHOTO OTBETA 2
[IpuBenéH oaMH >JIEMEHT BEPHOT'O OTBETA: 1
JlaH BEPHBIN OTBET U IIPUBEJICHO €ro 000CHOBAHMHE.
500751
Yka3aHbl IpaBUIbHBIE HOMEpA OIIBITOB
[TpuBenén TosbKo O0TBET 6€3 BEpHOr0 000CHOBAHMUS. 0
N
OTBET HEBEPHBIN

Maxcumanonoiti bann| 2

© MOCKOBCKHIA IIEHTP Ka4yecTBa 0Opa3oBaHus.

DJIeMEHTBI CO/IePKAHHUS BEPHOr0 0TBeTa

(momyckarorest MHble (JOPMYIMPOBKH, HE MCKAKAIOILHME CMBICI OTBETA)

1) PacTBOpUMOCTD YITIEKHUCIOrO ra3a pacTéT MPH yBETHYCHHH IaBICHHS.
lasupoBanHass Boma B OyTBUIKE HAXOIWTCS IO TOBBIIICHHBIM

JaBJICHUCM.

2)Korga OyTBUIKY OTKpPBIBAIOT, JaBICHHE YMEHbIIaeTcs (CTaHOBUTCS
paBHBIM aTMOCepHOMY HaBieHHI0). YacTh pacTBOPEHHOrO rasa

BBIACIACTCSA B BUC ITY3bIPHKOB.

Yka3zaHusi K OleHUBAHUIO Bbaibl
IIpuBenens 06a dIeMeHTa BEpHOTO OTBETA 2
[IpuBeaEH OJIMH 3JIEMEHT BEPHOTO OTBETA 1
B ocTambHBIX ciydasx 0
Maxcumanvuwiti 6ann 2
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