








9. KoHcmpykmop

»Kallero Ha OCHOBHOM JIMHEMKE BPEMEHW HECKO/IbKO KaApoB (aHMMaLMs UnK 3BYK), a Tak-
ke ans Buaeo (chain B popmate FLV) aBToMaTHuecku co3paércs naHeb ynpaeieHus Npo-
urpbiBaHveM, cogeprkauias kHonku MYCK /MAY3A /CTOI.

Baokcrio! B nmeHax hainoB, pa3mMellaeMbixX Ha 3KpaHe, HYy>KHO UCMOJIb30BaThb NaTUH-
ckue ByKBbI U LUdpbI.

Mocne BbiBopa thaina OH aBTOMATHUECKH NOSIB/ISIETCA HA IKPaHe B KPACHOM paMKe, npu
HEOBXOAMMOCTH OBBEKT MOXKHO NMEPEMECTUTb MM U3MEHUTL ero pasmep. MNepemelueHue
U U3MEHeHHe pa3MepOB KOHTEMHEPOB MPOUCXOANT aHANIOMMUHO TEKCTOBbIM KOHTEHHEPaM.

7| OTKpLITLIV ypoK ﬁ
HALLW COCEZIM
K

lMpumeuarue. Npu cozpaHnmn pexxuma Ckpbime Ha oCHOBHOM [Taneau uHcmpymeHmoB
CTaHOBWTCS aKTUBHOM KHonka Pedxcum Ckpoime.

Mocne 3aBeplueHns paboT MO CO3AAHUIO U PEAAKTUPOBAHWIO COAEPXKATE/IbHOrO Ha-
NOJIHEHUSI TEMATUYECKOTO IKpaHa CleflyeT HaxaTb KHonkKy 3akpeimb pedakmupoBarue.

B okHe KoHcTpykTOpa NosiBATCS MUHUATIOPbI CDOPMUPOBAHHBIX TEMATUUECKUX 3Kpa-
HOB.

g
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10. 3nu3006! ypokoB

Ucnonbays lManens uncmpymenmoB Ne 1, cnepyet coxpaHWTb BCe M3MEHEHUs B MO-
cobum:

1. Bocnonbayiitecb kHonkol CoxpaHums, NOSIBUTCS OKHO, FAe B CTPOKE WMs dhaina Oy-
LeT 3anucb «lesson.Isn», KOTOPOE MOXHO W3MEHUTbL MO CBOEMY YCMOTPEHHIO, He Me-
HAS paclupenus (Hanpumep, «OKUCNeHWe U BOCCTaHOB/IEHHE.ISN»), U HaXKaTb coxpa-
HUTb.
lpumeyarue: B nmenn coxpaHsemoro aina MOXXHO UCNONb30BaTb KUPUAULY (pyc-

cKkue ByKBbl).

2. 3akpbiBaeM okHo Koncmpykmopa, nossnsetca OzaaBaeHue nocobus. Ecnm tematu-
UECKHWI 3KpaH Bbla CHOPMHUPOBAH Kak OTAENbHbIM MOLY/b, TO OH ByAeT HaXOAWTLCS B
TOM NOC/IeA0BATENbHOCTH, B KOTOPOK Bbl1 yCTaHOBNEH NpW hopMupoBaHuu depeBa
OznaBnerus. Ecnv TeMaTMuecKuil aKpaH sSIBNSIeTCS 3aKNaAKo B Mogy e, TO BbibepuTe
HOMEP MOZLY/IA U 3aKNaJKH, rae oH Bbl1 chopMUpOBaH.

Mpu noBTOPHOM 3anycke nocobusi HeoH6XoAUMO:

1. Bo#tu B pabouee okHo KoHcmpyxkmopa v HaxkaTb 3azpy3sume.

2. Bbibpartb cepuio «HarnsgHoro nocobusi», B KOTOpoM GbliM CaenaHbl U3MEHEHUS, U Bbl-
6paTb M3 NOSABMBLLErOCS CMUCKA HY>XKHbIN chaii.

3. Haxatb Omkpeime.

Ecnn nonb3osartento HY>XHO UCMO/Ib30BaTb CPOPMHUPOBAHHBIN (hai/i He Ha CBOEM pa-
6oueM KoMmbloTEPE, TO HEOOXOAUMO €ro CKOMMPOBATb Ha CbEMHbIM HOCHUTENb U BbINOS-
HUTb CieaytoLL e AeNCTBHS:

1. CkonupoBaTtb CO CbEMHOro HOCUTENS (pai C CO3[aHHbIM TEeMaTUYECKUM IKPaHOM Ha
KOMMbloTep.

2. Otkpbitb KoHcmpykmop nocobus.

3. 3arpysuTb CKONWPOBaHHbIN hak.

BrumaHue! 3arpy3nTtb MOXXHO TOJIbKO Te haiibl, KOTOpbIe OblM CO3AaHbI B aHaNOMMy-
HOM Mo Ha3BaHWI0 nocobuu. Hanpumep, ecnim akpaHbl co3gasanuch B Nocobun «Dusnka
7%, TO UX MOXKHO OTKPbITb TOJIbKO B MOCOBHSX C TAKUM Ha3BaHWEM.

10. 3nu3oabl YPOKOB

10.1. YpoK maTeMaTUKM.
MpaduK KBagpaTtnyHOn GYHKLUH

Axkmyanuzayus 3HaHUU
. Kakoe ypaBHeHHe Ha3biBaeTcs KBagpaTHbIM?
Kak onpegnenutb KOpHU KBaAPATHOIO ypaBHeHWs ?
Bcerga v kBagpaTtHoe ypaBHeHWe UMEET KOPHU?
Kakas dpyHKuUMA ABNsSeTCA KBagpaTHUHOW?

AN

Mpadmk KBagpaTUUHOM OyHKLMK NpH k # 0 HasbiBaeTcs napabonow.
Paccmotpum doyHKumio iy = kX2
O6nacTblo onpefeneHust 3ToM PYHKLWKU ABNSAIOTCA 3HAYEHUA X, €AUHCTBEHHBIN HYJ/b

atou doyHKumn x=0.
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10. 3nu3006! ypokoB

DYHKUWSA ABNSETCSA YETHOM.

Keapgpatuunas dyHkuus

paduk kKBappaTUiHON dyHKLMM (1)

1 T
/

/
/ -9 -1 0
/ (NN RN

/
/

\
\
\
\
\

MPU k> 0—-BBEPX
MNP k< 0-BHU3

CsovicTsa:
1) D(f) = (~oo; +o)
2)y=0npux=0;y>0nmpu x#0

4) yuam =0 ; Yuav6 HE CYLUECTBYET
5) PyHkumsy = kx? BospacTaet rpu x >0 v yobiBaeT npy x <0

y= 1-x

2

TPADYIK ®YHKUMU y = Ia® (k#0) — TAPABOJIA
C BEPLUNHOW B HAYAJIE KOOPAWHAT;

OCb CUMMETPUN MAPABO/IbI - OCb 0y,
BETBW MAPABOJ1bl HAMPABJIEHb!

3) y = kx— HenpepbiBHas PyHKLYS (T. e. e€ rpaduK — CrIOLLUHAs JMHNS,
KOTOPYIO MOXHO Ha4epTUTb, He OTPbIBast KapaHaaila oT Oymars)

9
[N

@@
®

BbicTaensieM Ha akpaHe hyHKUHIO § = 1% C NOMOLLbIO 3HauKa .

Mpu k> 0 pyHKuma yobiBaeT Ha x < 0 1 Bo3pacTaeT Ha x > 0.

x = 0 sBNseTcss MUHUMYMOM (PYHKLUHU.

O6nacTb 3HaueHUM PYHKLMH B 3TOM Cliydae sB/iseTcs npomexxyTok [0, +o).
Mpu &k < 0 pyHKuma Bo3pacTaeT Ha x < 0 W yObiBaeT Ha x > 0.

x = 0 sBnseTcs MakCUMyMOM (DYHKLMU.

O6nacTb 3Ha4YEHWUH PYHKLUMHK B 3TOM C/lyyae ABnseTca npoMexxyTok (—oo,0].

Keappatuunas dyHkuus
N Mpaduik kBappaTndHOM dyHKumm (1)

Ty
! I = -1-x
\ / Y

RS

-9 -1
[

0}

~-1l

Ll

/

/’ \'777777 TPU k>0 - BBEPX
/ I NP k< 0-BHU3

CsovicTsa:
1) D(f) = (~o; +e0)
12)y=0npux=0;y<0npu x#0

4) Yuaus =0 ; Yuaum HE CYLLECTBYET
5) @yHkums y = kx* BospacTaet npu x <0 u y6biBaeT npu x >0

2

9
L I A O R A AR B |

4 TPADUIK ®YHKUMN y = I (k # 0) — TAPABOJIA
C BEPUINHOM B HAYAJIE KOOPAUHAT,

OCb CUMMETPUU INTAPABOJIbI — OCb 0y;
BETBW NMAPABOJ1bl HAMPABJIEHb!

3) y = kx>~ HenpepbiBHast PyHKUMSI (T. €. €€ rpaduk — CrOLIHAS INHYS, @
KOTOPYIO MOXHO HAYEePTUTb, HE OTPLIBas Kapanaaila ot 6ymaru)

@
&)

BHauane HaxkM1Te AN chUKCalmU chyHKLMM § = 122 kHonky ().

BbicTaensiem Ha akpaHe dyHKuMIo y = — 122

Ipadpuk dpyHKUMK F(X) = ax? + bx+ ¢ nerko nocTpouTb U3 rpadouka yHKUWHK £(x) = k?

reoMeTpUYECKUMU NPeobpasoBaHUAMH, UCONb3YS hOpMyYNy Y :a(x

36
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10. 3nu3006! ypokoB

1. lns aTOro Hy>KHO pacTaHyTb rpadmk B @ pa3 ot ocu Ox, Npu HEOHXOLUMOCTH OTPa3UB
€ro OTHOCHTE/IbHO OCH abuucc.

. D

2. CMecTUTb NONYYMUBLUMICA rpacuK Ha % B/IEBO U Ha 0 BHW3 (€CK Kakoe-nMbo U3 3THX
a a

UMces MeHbLLE HYJIs, TO COOTBETCTBYIOLLLEE CMELLLEHHE HYXKHO NPOU3BOAWTb B MPOTHUBO-

MOJSIOXKHYIO CTOPOHY).

Hanpumep, f(x) =222+ 8x+ 4.

OTKpbIBaEM BTOPOM TEMATUUECKHI IKPaH MOAY/S U YCTaHaB/IMBAaEM HEOOXOAHUMbIE Na-
paMeTpbl A4/15 NOC/NE[0BATENBHOMO U3N0XKEHUS MaTepUana:

KeapgpatuuHnas dpyHkums
paduk kBagpaTnUHHON GyHKLUMN (2)
KBALIPATUYHAS GYHKLVS — 3TO GYHKLUMSA BUIA y=ax? + bx +c, “
TAE a, b, ¢ — TPOV3BOJIbHBIE YUGTIA, MPUYEM a # 0 o
FPAGUK BYHK - a2 - b, dac b @
W y=ax +hx+cfa(x+z)+ =L _NAPABOJIA
KOOPIMHATHI b
B£‘>MMHb|( b 41167172) OCb MAPABOSTBl * =75,
nAPABONL | 2@ 4
| [ a:-lol\\I-Isl\\l?lo\llsl\\lul)
- 5 0 5] 10
\\ ,’ S s o R
\ [ ‘
c="l 5 0 5 19 =
- | Lrrrrrnd [
¥ > |
% Aa
y=2-x2+ 0 -x+(0)
@
»
~~,
2 7) @
y=2 -(x + 0 )— 0 @«
ER

nepsas nosvuua a=2, b=0,c=0
KeapgpatuuHas dyHkuus
paduk kBagpaTUHHON GyHKLMK (2)
KBAIPATUYHAS DYHKLS — 3TO GYHKUMA BULA y=ax? + bx +c, «
TAE a, b, c - TPOVN3BOJIbHBIE YACHA, MPUYEM a £ 0 o7
FPADVK OYHKLMN y=a?+br+c=a (x + 2%) + 4“2; B APABOMA @
KOOPOVHATBI b
Bé‘,MMHbl (,A; 41107172) OCb MAPABOJIbI ¥ == 7,
NAPABOSEI + 24 44
‘ ’ az-lol\\l-lsl\\lcl)l \IISI\\Iul)
0)
| -10 -5 0 5 10
W\ bzllHlllHHlHllH‘b”
AN/ ‘
\ _10 El
Cc = | [ | [ I/\l)l [ | [ |
) w Aa
N = Cx 24 x +
R y 2 X 8 X ( 0 )
L\ ~ 0 -
(N O . I A o B A \‘“/2 7 .
5 3 @ e
y=2-|x+ 2 |- @ 3
-~ )

BTOpas nosvuua a=2, b=28,c=0

(o7 )
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KeappatuuHas dpyHkums

paduk kBagpaTNHHON GyHKLUMN (2)

=5

KBALIPATUYHAS GYHKLVS — 3TO GYHKLUMSA BUIA y=ax? + bx +c,
TAE a, b, ¢ — TPOU3BOJIbHBIE YACIA, MPUYEM a # 0

2 S v
FPAGVK OYHKLMN y=a?+bx+c=a (x + 2%) + 4“211 B APABOMA
KOOPAVHATEI L _ b
BEPLLIVHbI (,%;4112;17) OCb MAPABOSTBI * =75,
MAPABOTBI
AT a=T T
\ | - Ll | [
BE ®
-10 -5 (4] 5 10
\ L/ b=||u|||u|||u|||\©||
\ [ ‘
N 0= [T - -
) (7
/A d)

=

y y= 2-x°+ 8 -x+ 4

«
L4
@

$ [ill & [F [

2 «

(=]

TpeTba nosvuma a=2, b=38,c=4

Mocne obbsacHeHUs yyalwmmca npennaraetca 3agaHue: NoCTPpOUTb rpa(*)MKld KBagpa-

TUUYHOM PYHKLMMK.

Hanpumep, f(x) = —2x*+8x+ 2, f(x) =12+ 4x+ 3.
Mocne BbINONHEHHOM PabOTbl NPOBEPKY MOXKHO NMPOU3BECTH C UCMO/Ib3OBAHUEM TEMA-

Thueckoro akpaHa Ne 2,

BaapaTuyHas GYHKUMS

padurK KBagpaTniHom dyHKLMN (2)

=5

KBAZPATUHHASI ®YHKLMS — 9TO GYHKLMS BUDA y=a® +bx +c,
T a, b, ¢ - TPON3BOSBHBIE YUCIA, TPUHEM a 70
2 ~_j2
FPADGVK OYHKLMU y=ax?+bx+c=a (x + %) + 4“211 B APABONA
KOOPLMHATBI b
Bé',MMHbl (,ig dac — bz) OCb MAPABOJTBl * == 75,
NAPABOMEI * 24 44

Q

———

_ -0 -5 0 5 10
= ||u|||\®|||u|||u||

b = TP
- I\\III\\II\\III\@I

C:-IOI\\I-?I\\I?I \I“I:—)I\\Iulj
i ®
A y= 2-x% 8 cx+ 2
s =
:-2.(x_ 2 )+ 10
lﬁ I I[ 7

«
L4
@

OfS)

« # §[[E [EL

flx)=—2x*+8x+2

a=-2
b=138
c=2

2
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Keappatuunas dpyHkums
paduk kBagpaTNHHON GyHKLMN (2)

I KBALPATUYHAS GYHKLVS — 3TO GYHKLUMSA BUIA y=ax? + bx +c, 4«
[IIE a, b, c— TPOU3BOLHBIE YAGTA, TPUMEM a # 0 o
_ _ b\?, dac—b* &
FPAGVIK GYHKLMN yfax2+hx+cfa(x+z)+ =L _NAPABOJIA
KOOPAMHATHI . _ b
BEPLLIVHbI (,%;‘mimb) OCb MAPABOBI * =75,
MAPABOJTbI
N [ q=lo 5 9 5 1
- Ll [
\ N /b
-10 -5 (4] 5 10
‘\‘ /’ b=||u|||u|||u®||u||
\ M/ c=T bl | g
a 1, - [ [ [
b
X 2 Aa
y= 1-x+ 4 -x+ 3
D -
R e
1 REAS
& 3

flx)=122+4x+3

a=1
b=4
c=3

Pa6boma ¢ mecmamu [N (¢ 1 no 6).
MoxHo pacneuvataTb (&) Kak pa3faTouHbli MaTepuan, a 3aTeM NpPOBEPHTb Y JOCKH
(E%)): camo- unun B3aumonposepka.

Keappatuunas dpyHkuus

-

BbinonHuTe 3anaHus
i PR
Ne5. Ha ogHOM 13 prCYHKOB M3006paxeéH rpaduk GyHKLMN 1) a7
y =x2+ 3. YKaxuTe 3TOT PUCYHOK. &
\ ), [\EY W] @ &
A |2
AY 7L @ Z
\ / @
o \HA ) o=
X i -
3] X

5 a0 ©

(LT rrT b @
i/ bz =
I i ] ©
\ f \ i ha
®
o N/ 7 AT .
(9) .
X | Q ’J
0 4 2

- ~ |10
- 983"

lTocmaroBka fomawrezo 3a0aHus.
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10.2. YpOoK XuMHUM.
CBoOMCTBa 6€/1KOB U UX NPUMEHeHHue (feHaTypauus)

Mepen Hauanom paboTbl BCMOMUHAEM W OBCYXXOAEM MOHATHS, TEPMHUHbI, 3aKOHOMEP-
HOCTH, CBSi3aHHbIe CO CBOMCTBAMU W CTpOeHHeM besika.

MNepen yueHWKaMu cTaBsTCA BONPOCHI:

MO>KHO NK HapyLwKTb cocTosiHWe Benka?

Kakoe siBneHue HasbiBaeTcs AeHatypauuein?

Aenamypayus — npouecc paspylieHus CTpyKTypbl 6enka. MpuunHamu sisnsiotcs
COJIU TSXKENbIX METAJI/IOB, HarpeBaHue, U3slydeHWe, MexaHM4YeCKoe BO3eUCTBHE.

Kakue gnst atoro Heo6xoanmbl 06opyLoBaH1e U peaKkTHebl?

DopmynupyeTcs uesb paboTbl, COCTABAAETCA NNaH AEHCTBUM (3anucb B TeTpaasx).

MpuctynaioT K HabOAEHWUAM U UCCNELOBAHUIO B3aMMOLENCTBUS Benika ¢ pacTBOPOM
HWUTpaTa CBUHLA, CNUPTa U NPU TENJIOBOM BO3LENUCTBHM.

Ceov HabilofeH1st yUeHUKH 3arucbiBatoT B TETPadb.

&
MOMOLLb operka

WccnepyiiTe BAXSIHYE
pasHbIX PpaKTOPOB Ha Genok.

hacTBop
aTa CBUHLIA

=

al

cnupt

®»@E

Ha JKpaHe 3KCNepruMeHT No uccnenoBaHUo BIMAHUA Pa3/IMYHbIX (*)aKTOpOB Ha 6enokK.

Mepsbiit sTan. Tennosoe Bo3aelcTBUe Ha HeNOK.

topona

pacraop
arpara comia

ropenia

pactacp. pacrao
suTpara cam arpata comia

&

anpr

» o & ®OD

Mpu HarpeBaHWK NPOBUPKK C PACTBOPOM siMUHOrO Genka B Hel nosBasioTcs Gesble

xnonbsi. KuneTnueckas aneprus, coobuiaemas 6enky, Bbi3blBaeT BUOPALMIO €ro aTOMOB,
BCNEACTBHE yero cnabble BOJOPOAHbIE M MOHHbIE CBSA3W pa3pblBaloTca, U 6enoK ceepTbl-
BaeTcs (Koarynupyet). Ha cKopocTb M MHTEHCHMBHOCTb Npouecca TenI0BOH AeHaTypaLmH
oKasblaloT 6o/blioe BausHWe pH pacTBopa W NPUCYTCTBUE 3NEKTPOIUTOB.

Yualupeca usyyaiot KpaTKyio yuebHyo MHGOPMaLMIO O MPOUCXOAALLMX U3MEHEHUSX B
CTPyKType 6esika Ha MONeKyNAPHOM YPOBHeE.

()
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Bropoii atan. BnusHue pactsopa Tsxenoro Metanna Ha 6enox.

Ha npumepe pactBopa HUTpaTa cBMHLA

ropona

pacrsop.
irpara coa

pacraop
wTpara comna

'ﬁ

anpr

» @)

)
=)
a

B 3TOM cnyuae peHatypauus 6eska Bbi3biBaeTca afcopOumei HOHOB TSXKeNbIX MeTan-
NIOB Ha NOBEPXHOCTH BENKOBbIX MONIEKYN C 0OPa30BaHMEM HEPACTBOPUMbIX KOMMJIEKCOB.

MonoXKUTENbHO 3apsiXKEHHbIE MOHbI TAXKENbIX MeTanoB (KaTMOHbl) oBpasytoT npouy-
Hble CBA3W C OTPULATE/IBHO 3apS>KEHHbIMW MOHAMMK W YaCTO BbI3bIBAIOT Pa3pblBbl MOHHbIX
ceazei. OHW TaKKE CHUXKAIOT 3/IEKTPUUECKYIO NONAPU3aLMio Benka, yMeHbLuas ero pac-
TBOPUMOCTb. Yualurecs U3ydatoT KpaTkyto yuebHyo MHopMaLmrio 06 NPOUCXOAALLUX U3-
MEHEHHWAX B CTPYKType Benika Ha MONeKyIsIpHOM YPOBHe.

TpeTtuit atan. BausHue opraHuueckoro pacteopuTens Ha 6enok.

Ha npumepe cnupTa

ropona

pacrsop.
irpara coa

ropona

Sovnn
i
2
™

cmpr

pacraop
wirpara comesa

@

cmpr

'ﬁ

anpr

» @) » @) » @)

OpraHuyeck1e pacTBOPUTENH paspyLuatoT ruapaTHyto 06on0ouky 6eska, uTo NpUBOAUT
K NOHUXKEHHIO €ro YCTOMYUBOCTH W BbiNaaeHuio 6eska B ocafoK.

LnnTenbHbIi KOHTaKT Benka co CNIMPTOM NPUBOLAMUT K HEOBPaTUMON AeHaTypauuu.

Yualuueca M3yuatoT KpaTKyto yuebHylo MHGopMaLmMio 06 NPOUCXOAALMX U3MEHEHUAX
B CTPYKType 6enika Ha MONEKYISPHOM YPOBHE.

MNepen noasefeHUeM UTOrOB UCCNIEQOBAHUS MOXKHO PAacCMOTPETb NOJIOXKHUTE bHbIE U
oTpULaTeNbHble CTOPOHbI ABJEHUA AeHaTypauuu B BUAe AoKNafos. [loknagpl yueHukamu
roToBATCA 3apaHee (2—3 yyeHuKa M3 Kfacca).

Bo3MokHble Tembl:

1. WcnonbsosaHue feHaTypauuu B MeauLMHe (CBOWCTBO BE/IKOB CBA3bIBATb MOHDI TSXe-
NibIX METa/I/IoB UCMO/b3YeTCs B MEAULMHE NPU OKa3aHWK NepPBOW NOMOLLM NOCTPAAAB-
UMM OT OTPABJ/IEHWS COMSIMU MELH, CBUHLA, PTYTH).

2. TlpUurHbBI CTApEHHSA U TMBENU XKUBbIX OPraHU3MOB.

O6wi1e BbIBOABI NO UCCNEAOBAHUIO (OTBETbI HA BOMPOCHI):

1. Yrto sBMNOCH NpUUMHOMN aeHaTypauun?

2. Yrto npousowio B pe3ynbTaTe geHaTypauun?

3. O6patuma 1 gaHHaa aeHatypauus?
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10.3. YpoK PU3MKU. IKcnepumMeHTaNbHana 3aja4ya

Lenos ypoka: onpepenuTb yaebHYO TEMIOEMKOCTb BELLECTBA, M3 KOTOPOro cAenaH
UMAMHAP.

Mpexxkae yemM NPUCTYNUTb K BbiNosHeHUIO paboTbl, cneayeT oBCyauTb C ydalUMKCA
OCHOBHOE MOHsATHEe — «YAesibHas TennoémKocTby. CornacHo onpegenexuto pasobparbcs
B HeoHX0AMMOM 0BOPYAOBAHMH U OLEHWUTb BO3MOXKHbIE NMOrPELHOCTHU B MOJTyHEHHbIX pe-
3ynbTartax. 3aTeM NPUCTYNaTh K PELUEHHUIO U aHaNU3y HabNloAAeMbIX SIBNIEHH.

OrtkpbiBaeM TeMmatuueckuit akpaH «OMPEAENEHUE YIEJIbHOW TEMJIOEMKOCTU
BELLIECTBA».

OQ,O. Konuuectro Tennotsl. YaesbHas TEMNI0EMKOCTb U TENJIOTA CropaHmst

Onpegenexne yoenbHon TENI0EMKOCTI BELLLECTBA
o ‘
oC . o o4
e [l @
— o [t}
- N~ S
| N g |
® @ @ @ Macca
62,4r 46T
S S
D®
TeMnepaTypa 50 .19 o 10 20 30 40 50 60 70 8o 9o [ Ml
Tena ‘ Aa
Temnepatypa 3o 40 50 60 70 80 90
Boﬂb}\D.HmH...W.H...HH.‘.... =
@«
obbem 15 20 25 30 35
l ’!‘ BOAbl T T T I(D‘ LML L | 2
=

. Ha temartnyeckom 3KpaHe Bbl6l4paeM UMAnUHOP.
YcTtaHaBnvBaem Haya/ibHYO TeMnepartypy oaa uMaMHapa v soabl.

YcTaHaBnMBaeM 0ObEM BOLbI B MEH3YPKE.

AW =

YcTaHoBHB Kypcop Ha BbIOPaHHbIM LMAUHAP, NEPEMELLAEM €0 B MEH3YPKY W Habnto-
[aeM 3a NpoLeccoMm.

Konuuecteo Tennotel. YaesnbHas TEMI0EMKOCTD 1 TENJIOTa CropaHus

5§ OnpeneneHne yoensHon TENN0EMKOCTU BELLLECTBA
[ «
oC 2 o
L @
— o
— S
— f— i
© @ O @ "Er
v
624r 46T O
o
2@ =
TEMNePaTyPa 50 .10 0 10 20 30 40 50 60 70 80 90
Tena UL LS AU UL I L L) Aa
TeMnepaTypa 3o 40 50 60 70 80 90
R »
@
‘ 06bem 15 20 25 30 35 ;
< -, =Yo7 1 L L L L L LA L L L L L 2
[ S 1

5. TlonyuyeHHble faHHble 3aNUCbiBaeM B TETpaib.
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3A0AYA
B kanopumetp Hanunu Bogbl Temneparypoi 30 °C 8 o6béme 20 mn. B Bogy onyctunm
unnnHap maccon 127,5 r, temneparypa kotoporo 20 °C, npu 3ToM TemMneparypa Bogpl CTa-
na 26,5 °C (yaenbHow Tenno€MKOCTbIO BHYTPEHHErO CTakaHa KanopumeTtpa npeHebpeub).

[aHo: AHanus 3agauu:
Uununap LunvHap oTnaéT HeKOTOpPOE KOJIMYECTBO TEMIOTbI BOLE:
= = -3

m1—127,5r—127,5~ 1073 kr O1=C1.m1.(f01—f’(1).
t,=20°C B

ofa nosiydaeT oT LMAMHAPA HEKOTOPOE KOJIMYECTBO
t,=26,5°C .
Boga TennoTbl:

=c,-m,-(t,—t,).

V,=20mn=20- 10" m* Q= ¢, my- (1, ~ ty)
t,=30°C
t,=26,5°C

¢, = 4200 L/ (kr - °C)

Haitn: ¢, — ?

I'Ipouecc nepenayn HEKOTOPOro KoJsitdecCTBa Ten/10Tbl OAHONO Tesla APYromMy Ha3blBa-
eTcsa TennoobmeHomM. B pe3ynbTaTe Takoro npouecca nonyyaem

Q=0,;

Comy - (G = 8) = ¢, my- (t, = ).

Tak Kak faH 06béM Bofbl, a HaM HeOBXOAWUMa Macca, TO HeOBXOAUMO BOCNOb30BaTb-
ca popmy o

m, =V, py
rae naoTHocTtb Bogbl p = 1000 kr/m?,
Torga
cpomy - (b, —t)=¢,- Vyop,- (8, — 1),
Pewenue:

. _4200-20:1000-(30-26,5) .,
' 127,5-10°(26,5-20)

MpoBepka eAUHUL, U3MEPEHUS:

c :{ Dok -m® -kr-°C } Ik

kr-°C-M° -kr-°C

kr-°C

Orteet: ¢, = 354,7 [k /(kr - °C) — natyHb.
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10.4. YpoK $u3ukKu. JlabopatopHaa paéora
«A3mepeHue yaenbHOM TENNOTbI NIaBN€HUA NbAar.
Pa6ouuit nuct

dama

Lless: onpenenvtb yaenbHyto TENIOTY NaBieHus Nbaa.
O6opydoBaHue:

(yvawuecs onucsiBarom no 3KpPaHy)

lMpaBuna mexHuku 6e3onacHocmu. BuumatenbHo npounTaiite npasuna.
OtmeTbTe Te npasuia, KOTopble HeoBXxoauMo cobofaTb NP BbINONHEHWUH LaHHOM

paboTbl.
O byabTte ocTOPOXHbI NPU paboTe C KUAATKOM W HarpeTbiM TEIOM.
O He paznuBaiTte Bogy — BO3MO>KHbI O>KOTH.
O byabTte ocTopoXHbI NpH paboTe CO CTeKNSHHON nocynow (TepMOMeTp, CTakaH, MeH-
3ypkKa).
O PryTb, cCOfepKawascs B TepMmomMeTpe, 24081Ta!
O CHumaiTe gaHHble, He BbIHUMasi TEPMOMETP U3 KULKOCTH!
O Hacrone He AOJI>KHO 6bITb HUKaKHUX NOCTOPOHHUX NpeamMeToB.
CXXN| KonnuecTBOo TensoThl. YaenbHas TEM/I0EMKOCTb U TEMJIOTa CropaHus EEES
M OnpepenexHve yaoensHoM TENIOEMKOCTI BELLLECTBA '
& “«
oC o L4
= e Iz
. 2‘ 5
— N =
<
D= i |
Mmacca
® @ O @ @
62,4r 461
&
=6
Te""”epagg: 2010 0 10 20 30 40 50 60 70 80 90| Ml
IH@IIIHHIHIII\\HIHIII\\HIHIIIHHI\IIIIHHI Aa
Temneparypa 3o 40 50 60 70 80 90
E Boﬂbgl\\\II\\\\II\\\II\\\III\\III\\I )
i ( «
l o6bem 15 20 25 30 35 2:1
¥ BQ'U'MI\\I\@Il\\ll\\ll\ll\l 2
Xop paborbi:
1. Onpepenute LeHy feNeHUs TepMoMeTpa.
2. OnpepenuTe LeHY feNleHUS MEH3YPKH.
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3. Habniopaiite npouecc Ha akpaHe (Ha MHTEPaKTUBHOM AOCKE).

00 KonuuecTteo Tennotbl. yﬂeﬂbﬂaﬂ TEMMIOEMKOCTb U TEMJIOTA cropaHuvs
I OnpepnenexHve yaenbHOM TEMNNOEMKOCTUY BELLLECTBA
: «
2 L4
= e @
2 e
o~ o
E W |
@ @ B @ - @ maccal
62,4r 46T
E o
=6
TeMNEePATYPA o0 .40 0 10 20 30 40 50 60 70 80 90
Tena
! Aa
TEMNEPaTyPa 30 40 50 60 70 80 90
Bop’bl,‘[\Ml\\HIHHIHHIHHIHMI )
. L ]
obbem 15 20 25 30 asl|
BO,EI.bI"\\\_\\\‘l\\\‘l\\\‘l2
4. 3anonuute Tabnuubl.
Ta6auya 1
m, Kr C, D/ (kr-°C) ¢, °C t,°C
CTakaH BHYTPeHHHWH
W3BECTHa M3BECTHa
Ta6auya 2
m,, Kr C, Ox/(kr-°C) t, °C t,, °C
Bopa
Tabauua 3
o
) m_, Kr t, °C A, ok /Kr
Nén

5. OnuwuTe npouecchl, NPOUCXOASALLME C BOAOW, CTAKAHOM U N1bAOM. 3anuLumnTe pacueT-
Hble POPMY/bl A5t ITUX NPOLECCOB.

1)
2)
3)
4)

6. Kakoe siBneHuve bl HabnopaeTe?

@)
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7. Mo paHHbIM NepBoM Tabnu1Lpbl paccunTanTe Q.

8. [o paHHbIM BTOpOM TabuLpbl paccunTanTe 02.

9. WM3o0 nbpa B npouecce nnaenenus obpasosanack Bogaa. MNonbayscb gaHHbIMK Tabnuy 2
U 3, paccuuTanTe KonMyecTso TennoTbl @, NoNyyeHHoe 3TOM BOAOH.

10. Ans Habnoaaemoro npotecca MoXHO 3anucats: Q, + Q, = Q+Q,rne Q,=m -
Monyuaem chopMyny ans pacuyéta yaesbHOM TennoTbl NAaBAEHWUs Nbaa (YUEHWKH 3a-
MUCbIBAIOT CAMOCTOSATESIbHO).

11. Paccuntaiite yaenbHylo TennoTy niaefieHUs ibja (yY4eHWKH BbIMOJIHAIOT CaMOCTOS-
TeJNIbHO).

12. NMonyyeHHbl# pesynbTat 3anuwuTe B Tabauuy 3. CpaBHWUTE NONyYeHHOE 3HaUYeHHe C Ta-
61MLen yaebHOM TENIOTbI NIaBNEHNUS BELLECTB.

13. Cpenaiite BbIBOL, U yKaXKMTe BO3MOXHYIO MPUUYMHY HECOBMALEHWUs PACYETHbIX WU Ta-
BNIMUYHbBIX 3HAYEHWI YAENbHOM TENNOTbI NIABIEHUS NibAa.

)
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10.5. Ypok 6uonornu. OnopHo-aBuraTte/sibHas cucTtema 4ejioBeKa.
CtpoeHue KocTten

Llesu ypoka: NO3HaKOMWTb YYaLLMXCS C COCTAaBOM U (DYHKLMUSMU OMOPHO-ABUraTe/ib-
HOM CUCTEMbI, CTPDOEHWEM U CBOMCTBAMU KOCTEM.

X0/l YPOKA

O6vscHerue HoBo2o0 mMamepuaa.

Bonpocbl k yyawumcs:

— Yro Ham nomoraeT gsuratbcs?

— W3 uero »ke COCTOUT ONOpPHO-ABUraTesIbHbIN annapar?

PaccMoTpuM dbyHKLMHK, KOTOPbIE BbINOJHAET CKEJET.

1. Onopa Tena W ckeneta — NPOSBISETCA B TOM, UTO KOCTH CKesleTa U MbllLbl 06-
pasyloT NPOYHbIM KapKac, NOAAEP>KUBAIOLLMM BHYTPEHHWE OpraHbl U He JAlOWUi UM CMe-
LWaTbcsl.

2. ipuratenbHas — OCYLLECTBASIET NEPEMELLEHHE TENA B NPOCTPAHCTBE.

3. 3awmTHas — 3awuiLaeT opraHbl OT TPABM.

4. O6MeH BelecTB — B KOCTAX HAXOLMTCS KPACHbIM KOCTHbBIA MO3r, YUacTBYIOLWI B
npoLeccax KPOBETBOPEHHS.

PaccmoTpum cTpoeHure KoCTH.

—
g CTpoeHue, TUbI KOCTeV! M UX CoeaHeHme (2) EE6)
MaKpOoCKOMM4ecKoe CTPOEHUE KOCTU -]
«

TUMbl KOCTEN >
- of

,Fonoexa Tpy64aToi
KOCTH
oly64aToe BeLWecTso
@
MnotHoe BelwecTso @
HankocTHuua @
@~
Cpentsis YacTb @ Aa
TpyGuaTOi KOCTM B
© »
©KENTbIi KOCTHBIN MO3H @ -
2
m—
g CTpoeHMe, TMMbI KOCTEN 1 UX CoeuHeHMe (2) (=
MuKpocKonMyeckoe CTpOeHUe KOGTH

TUMbl KOCTEN v

HapkoctHuua
\ = My6yatoe

2 BEWecTso
KOCTU

MnotHoe
BELIECTBO ¢
KOGTU

KocTHble
KNeTKn

KposeHoctHble N
cocyae!
v HepBbI

SIGIGISICIOIS)
8 e3MEE
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Yualuecs 3aprcoBbIBalOT KOCTb M NOAMUCHIBAIOT €€ OCHOBHbIE YacTH.

3a CUET KaK1X BeLLeCTB AOCTUraeTcsl MPOYHOCTb KOCTU? 3a CUET HEOPraHWMYEeCKHUX Be-
LLECTB — COJIEN KanbLus U choccopa. PaccMoTprM BHyTpeHHee cTpoeHre KocTu. Mocmo-
TpUM pparmMeHT cuabma.

CTpoeHue, TUIbl KOCTel 1 ux coeguHeHne (2) (=) x]

CTpoetue KocTel y [}
€«
L4
@

&
(O]

GO0 et

Kakoe BHyTpeHHee cTpoeHHe UMetoT KOCTU? KocTH NOKpbITbl NIOTHOW COeAHUHUTE b-
HOWM TKaHblO — HaAKOCTHULEHN. Y KaXKAOoH KOCTH BbIGENSIOT KOMNakTHoe (MnoTHoe) 1 ry6-
uaTtoe BeLLEeCTBO.

MoryT nu koctu pactu? B kakom HanpasneHnn? Koctu MoryT pactu B AJIMHY U TOJILLU-
Hy. B LnMHY OHM pacTyT 3a CUET AeNleHHUs KNETOK XPSLLA, PACNOJIOXKEHHbIX Ha €€ KOHLaX.
3a cuéT peneHus KNeToK BHYTPEHHEro €105 HAAKOCTHULbI KOCTU PACTyT B TOJILLMHY U 3a-
pacTaroT npuy nepesiomMax.

Kak coeguHsotcsa mexkay coboi kocTu B ckenete? MocMoTpuM dparMeHT dunbma.

g CTpoeHue, TUMbl KOCTeNl U UX coeauHeHue (2) EEEE
Tunbl coOefUHEHUS KOCTEN [ ]
TUMbl KOCTEW -~ «
o7
CycTasHas]|
ronoeka
HenopewxHoe
(MO3BOHKM KpecTLa, @
KOCTV Yepena) CycraBHas @
cymka
®
Xpsi, @
Aa
Cycrasmas XKuposast @
KMUAKOCTb : TKaHb
R
R «
MoaBuxHoe — cycTasbl 5
MonynoggwxHoe (No3BOHKM) (1OKTEBOMA, KOJIEHHbIN 1 Ap.) 21

(o
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—
g CrpoeHute, TUNLI KOCTe! 1 X CoeauHeHme (2) =08)
CoepuHeHue KocTei [ ]

SIGIOISICIOIS]
2eym-oBFo L

MoskHo BblAE/IUTb TPU THUNa COeOUHEHUA KOCTeM: HenoABU>XHOe, nonynoasuXXHOe,
noaBU>XHOeE. nOCﬂe,D,HMFI TMN COegUHEHUA Ha6mop,aeTc;| B CyCTaBax. 1o obecneunBaeT
NOABUXKHOCTb KOHeYHOCTEMN.

PaCCMOTpMM CTpOeHHUEe CyCTaBOB U ABUXKEHUE B CyCTaBax.

—
SO < O B 2 =)
CoefvHeHus cycTaBoB — 3D-monenu -3
€«
L4

SIOGISIOIOIS]
2eym-oBFo L

—
CTpoeHue, TUNbI KOCTEli 1 1X CoeamHeHMe (2) T=e:)
Buabl coeivHEeHW CyCTaBoOB — Cna oy [ ]

SIGISISIGIOIS]
2eym-oBFo L

[ cemome e ) &
00000 @@ @

=)
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Cycrae 06pa3syeTcst KOHLAMK KOCTEH, 3aK/IIOYEHHbIMU B CYCTaBHYIO CyMKY. [lBuxkeHue
B CyCTaBax OCYLLECTB/ISIETCS MbILULAMH.
3apaHus Ha 3aKpensieHWe MaTeprana MOXKHO NPeAJIoXKUTb B TECTOBOMW hopMme.

CTpOEHMe, TUMbI KOCTEN 1 NX COeaUHEHNE (2) | ggg\l
| BoimonHuTe 3amaHus. [~}
4«
Ne 1. KocTb 0Gpa3oBaHa TKaHbio o
@

_ HepBHOW
J anuTenuanbHou
J COEVHUTESNILHO

0 MblWEeYyHOoI

)

»

21

o8

NSICHOICIGEGICIGECOKGL

—
CTpoeHite, THMbI KOCTEl 1 MX CoeauHeHme (2)
BbINoHUTE 3aKaHusl.

Ne 2. MMNOCKOW KOCTbIO IBASETCH

PA2@

» 6GenpeHnHasa

2 nonaTtka

-~ MO3BOHOK
- nokteeasa
)

»

21

NSICHOISIGEGICIGIOION

o8

—
' | CTpoenme, TunbI KocTeii 1 UX coeanHenme (2)
| BbINOSIHUTE 3aaHusl.

Ne 3. MyBuaTOI KOCTbIO IBNSETCSA

PA2@

o~ JokKTeBas

0 MO3BOHOK
 Manas 6epuoBsast

0 KOCTW CBOAA yepena
I
o]

«

OO LE® )

o8

(50 )
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CTpoeHue, TUMbl KOCTEN U UX coeguHeHue (2)
| Bbinonxure sagaHus.

Ne 4. HenodsuxxHOe coedmHeHue KOCTel JocTuraeTcs
obpasoBaHuem

0 WBoB
O XPSILLEBbIX NPOKIALOK

) COeAVHEeHUst KOGTEeW C MOMOLLLIO XpsiLLel

0 CycTaBoB

CTpoeHue, TUMbl KOCTEN U UX coeguHeHue (2)
Bbinonxure sagaHus.

Ne 5. MoaBMXHOE COEAMHEHNE KOCTeN 4OCTUraeTcs
obpasoBaHuem

0 CcycTaBos
0 XPALLEBbIX NPOKNAA0K

) COedVHEeHUsi KOCTEW C MOMOLLIbIO XPsLLEn

~ LBOB

CTpoeHue, TUMbl KOCTEN U UX coeguHeHue (2)
| Bbinonxure sagaHus.

Ne 6. Ckenet obecnednBaeT Teny 5 o
_ BCe HasBaHHble PyHKLMN @ @
o onopy @

coxpaHeHnune pop @
. COXpaHeHu Mbl
©
0 3awWwuTy BHYTPEHHMX OPraHoB r@ :
DL
@ Q
«
e Y
v
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10.6. Ypok 6uonorun. CKenert 4yesnoBekKka

Llesiu ypoKa: n3yunTb CTPOEHHE CKeNeTa YenoBeKa.

XOA YPOKA

Ob6vscHeHue HoBo2o mamepuana.

Bonpocsl k yuawumcs:

— BcnomHuTe M3 Kypca 300/10rMM OCHOBHbIE OTAE/bl CKesleTa MyieKonuTatowux. Mo-
npobyiTe Ha3BaTb OCHOBHbIE aHAIOTMYHbIE OTAESbI CKE/IETA YE/IOBEKA.

CkeneT 4enoBeKa Le/IMTCS Ha TP OCHOBHbIE YaCTH: CKENeT rofloBbl, CKE/IET TY/IOBULLA,
ckeneT KoHeyHocTew. [locMoTpuTe Ha aKpaH.

9| Ctpoenue, Tunb! kocTel u ux coegutenve (1) BEE8
CKeser 4Yenoseka o
o o «
xocrs xooTs o7
¥
ancouan
o @

BepxHeeniocTHas
KOCTH.

ay6ui

ckynosas
- KOCTL,
WEVHbI
OTAEN HuXHedenooTHAR
MO3BOHO4HVKA KOCTL.

saTeinouHas

xnounua b
nnevesas @ nonara
oors @
«, (10 pébpa 7
rovaura @ NOSICHIYHBIN @
OTAEN
KooTH NO3BOHOUHVIKA @
npeannedsn i
KooT kviGTH
TPYAHOI OTAEN i @
NO3BOHOYHMKA ECTHOBA J
NO3BOHOUHMKA @ Aa
Tagossie (7
KOMYMKOBBIN
) &
Geapenran MO3BOHOYHVKA
oo, @ »
HaKonenvas .
W manas Gepuosuie D
KoCTH ronenu KoCTU CTONN 3 20 l
CtpoeHue, TUNbI KOCTel U ux coeguuenne (1) iggg’
Ckenet ]
«
7
L4

SIOISIOIOIS
L 2 S

]
—

Ckenet ronoebl — yepen.
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PaCCMOTpMM OCHOBHbIE OTA€eNbl Yepena: MO3roBoW U ﬂMU,eBOFI. 3anuvwem B TeTpagb,
KaKUWMU KOCTAMU o6pa303aH MO3roBoM 1 ﬂMLI,eBOI:i OoTAe1bl Yepena.

g Ctp , TUMNbI KOCTel U ux coepuHenue (1) BE
l CTpoeHue Yepena

3

a
=
=

2

SIOISIOICKS
L2 S

@)

]
—

Yepen BbINONHSAET: 3aWMUTHYIO (PYHKLMIO — 3aLLMLLAET OT BHELLUHWX NMOBPEXAEHWUH ro-
JIOBHOW MO3T U OpraHbl YyBCTB, ONMOPHYIO — K HEMY KPENSATCS MbILULbl IULA.

OcHoBHble OTAENbI CKe/eTa Ty/IOBULLA — 3TO rpyAHas KieTka M No3BOHOYHHUK. Mocmo-
TPUTE BULEOPOJIMK U OTBETbTE Ha BOMPOC: KaKasi OCOBEHHOCTb B CTPOEHWH MO3BOHOUHUKA
CMsIr4aeT TOIUKK Npu xofbbe, Here, npbikkax? PaccMOTpUM, U3 KaKUX OTLE/IOB COCTOUT
NO3BOHOYHMK.

|g Ctp , TUNbI KOCTEe U nx coepunenue (1) BE
CTpOeHVle MO3BOHOYHUKA

3

a
=
=

2

(B

£ 8 [

SIOIOIOICKS

@)

]
—

PaccMoTpuM, KakuMK OTAenamu npeacTas/ieHa rpyaHas KaeTtka. ITo rpyauHa, pebpa
(12 nap), pebepHble xpswu. [pyaHas KneTKa BbINOAHAET PYHKLUWK: 3aLUTHYIO — 3alliu-

(5 )
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WaeT cepaue, NIerkue, KpyrnHble coCyAbl U Apyrve opraHbl OT NOBPEXAEHUH, ONOPHYIO -
CNY>KUT MECTOM NMPUKPENJIEHUS LbIXaTe/IbHbIX MbILLL,.

g CTpoeHue, TUMbI KOCTel U ux coeauHenue (1) igggP
CTpoeHe rpyaHOoM KneTkun

=

SIOISIOIOYS
> ¢ 30l

58
=

i OO

3akpenneHue 3HaHWI NPOBOAWTCS B NPOLIECCE BbINOJHEHUSI UHTEPAKTUBHOIO 3aiaHus
«CobepH ckenet BepxHEH KOHEUHOCTHY.

g CTpoeHue, TUMbl KOCTel 1 ux coeguHenve (1) igggP
Cobepu Moaenb BepXHEN KOHEYHOCTU YeNoBEKa

=

W

DIDISIOIOYS
> ¢ 30l

58
S

=AOLOL

MpoeepKa yCBOEHMS yUaLLMMMUCS OCHOBHbIX 3HaHUM MPOW3BOAWTCA NPU NOMOLLMU UHTE-
paKTUBHOM Tabnuubl.

54
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| Crt , TUNbI KOCTel U ux coeauHenue (1) ggml
Ckener 4yenoseka a

[DIGISIOIOIS)
S ¢ 3 [l X [F

RS
(=)

a3

Tak ke MOXXHO npennoXX1Tb ydyalwMMcCs BbINOJIHUTb TECTOBbIE 3a4aHUA U OTBETUTb Ha
BOMPOCHbI.

Crt , TUNbI KOCTel U ux coeauHenue (1) ggml
li Bbinonxure 3agaHus. [}
4«

Ne 8. 0 4MCy NO3BOHKOB CaMbIM KPYMHBIM SBSETCS OTAEN

$ 2

 MNOSICHNYHbIN

) KpecTLoBbIi

 TpyaoHoOn

O WeHbIn

NGEONOICICICICIOIOIGL

o8

Crt , TUNbI KOCTel U ux coeauHenue (1)
l BbinonHure sagaHus.

2

Ne 11. OTBETbTE Ha BOMPOCHI:

$ 2

(1) Kakve Tunbl kocTel pasnuyatoT no dopme
n GyHKUMaM?

(2) Kakoe cTpoeHue umeeT TpybuaTasi KoCTb?

(3) Kakue KoCTU OTHOCHT K ryGyaTbiM, a kakue —
K MI0CKUM?

(4) Kakve cyLLecTBYIOT TUMbI COEOVHEHNS KOCTER
1 KaKoBbI MX pasnuyms?

NS ISECIOICICIOIOIOION
[Z

&2




11. lpunoxerue

11. NMpuvnoxxeHune

Soe®NoUAWN

11.1. NMepeyeHb UHTEPAKTUBHbIX MOCOOUI NO MaTeMaTUKe
cepuun «<HarnapgHas wKona»

TpuroHomeTpHUueckue yHKLUH, yPaBHEHHS U HEPABEHCTBA
TpeyronbHUKH

MHoroyronbHWKK

CrepeomeTpus

Martematuka. 5 knacc

Martematuka. 6 knacc

BekTopbi

padhrkm hyHKLMM

MHororpaHHuku. Tena BpalleHus

0. YpaBHeH#Hs 1 HepaBeHCTBa
1

. MpoussopaHas 1 e€ npumeHeHHe

11.2. CopepxaHue pucka «MatemaTuka. 5 Knace»

YcnoBHbIe 0603Ha4YeHUsA

JononHuTeNbHble MaTepuasibl K IKpaHy

ﬂ#: — WHTEPaKTUBHaA MOoL4e/b

— 1abaumubl

@ — yBenn4yeHue mparMeHTa, AonoJsiIHUuTeIbHaa MH(*)OpMaLLMFI
UHTEpPaKTUBHbIE OOBLEKTLI Ha IKpaHe

s‘) — WHTEPaKTUBHOCTb

ac

&, — aHumaums

Iy — 3D-mogensb

Ne 3kpaHa Tematnueckuit Mogynb / 3KpaH
1 HatypasibHble uncna u ux cpaBHeHHe ¥
1.1 HaTypasnbHble uicna v Ux cpaBHeHWe
1.2 Bec sy 03,
v [
1.3 Alua us aeyx chepm (3,
1% CpaBHeHHWe HaTypasibHbIX YnCe
2 Keapparbi HatypasibHbIX uncen %
3 Mpoctbie uncna ¥

ﬂ# I'Ipocn:le U COCTaBHblI€ YHCNa

4 CnoykeHue U BbluMTaHHE HaTypaJibHbIX Uucen, CBOWCTBA C/IO)KEHUSI

4.1 CnoskeHue v BbluMTaHWE HaTypasibHbIX YACEN, CBOMCTBA C/IOXKEHUS

56

(%)
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11. lpunoxerue

Ne akpaHa

TemaTtHueckuii Mogy/ib / 3KpaH

4.2

Mpaic nuct o ¥

4.3 Hepnocratowme uncna g&

5 YMHO)eHHWe, AeneHue HaTypanbHbix uucen. CBoiCTBa yMHOXKEHUS
5.1 YMHoKeHUe, feneHue HaTypasbHbiX unces. CBOMCTBA YMHOXKEHHS
5.2 CroumocTb ToBapoB yf

6 O6bikHOBeHHas npobb. CpasHeHne 06bIKHOBEHHDIX Apobeit
6.1 O6bikHoBeHHas Apo6b. CpasHeHHe 0BbikHOBEHHDIX Apobert &Y
6.2 YacTu okpys>kHocTH (1) oF
6.3 YacTu okpy>KHOCTH (2) o
6.4 YacTu okpy>kHOCTH (3) o
6.5 Pbi6010BHbIE KptOUKM #F
6.6 3eMeibHbIi yuacTok yf
6.7 CKOJ/IbKO BECHT YacTb (ppykTa? oF
6.8 MyTb o1 caga k Gacceity &,

7 CnoxeHue u BbluMTaHWE APOGEi C OAMHAKOBLIMUA 3HAMEHATENSMU 2%

8 JecsTnunas apobb 1 AelcTBUA C AeCATUUHBIMU ApoBsmu (1) ¥
8.1 3anucb gecatnuHbix apobei @‘)

8.2 CnoseHue 1 BbluMTaHHe AeCATUUHbIX Apobeit &)
8.3 Onpepenetie paspaga — urpa s
8.4 JlecsTnuHble Apo6H Ha YMCNIOBOM OCH 2%
8.5 YnopsigounBaHue AeCATUUHBIX Apobeit ¥
8.6 BeckoHeuHas aecsTMuHas n 0bbIKHOBEHHAs [POBH ¥ f{o
8.7 CKO/IbKO KM/IOMETPOB COCTAB/ISET NyTb 3%
1% CrioKeHUe W BbluMTaHWe AECATHUHBIX Apobeit

9 DecsTnuHas apobb 1 AeiicTBUA C AECATUUHBIMU ApoBamu (2) ¥
9.1 Boiwe, Huxe
9.2 Bec 6anatoB 1 s60k T,

9.3 CrnoseHue 1 BbiuuTaHKe B cTonbuk I,
9.4 Decsitnunbie apobu (&,

9.5 YnopsgoueHue aecaTuuHbix apoben ff{o
9.6 3HaueHWe pa3psiga nocne 3anaTon f{o
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Ne akpaHa TemaTtHueckuii Mogy/ib / 3KpaH

1% CrioxeHWe W BbluMTaHWe AECATUUHBIX Apobeit

10 YMHOXeHH1e U ieNneHne aecatuuHbix apobeii (1)
10.1 YMHOKeHHUe U flefleHue Ha HaTypasibHOe YMCNIO
10.2 YMHOXeHUe U fieNieHne AecATHUHbIX apobei
10.3 Jlecatunasn 3ansitas npu yMHOXeHUH (1) F¥
10.4 JlecsTHuHas 3ansaTas Npu yMHOXKeHHH (2) ¥
10.5 [enetue B cronbuk (1) 5#*

10.6 [lenetue B cronbuk (2)
10.7 Tab1ua CTOMMOCTH KaHLTOBapOB yf

11 YMHOMXeHHWe WU aeneHne fecaTHUHbIX apobeit (2)
11.1 MeTop peléTku o
11.2 Kekcbi 8 kopauke ()

1.3 YMmHoxeHue B cronbuk (5,
11.4 YMHoKeHue uenbix uucen Ha 0,1 f{o
11.5 YMHoeHHe uenbix yucen Ha 0,01 ff’@ )

12 MNpouenTbi (1)

12.1 MpoueHTbI

12.2 Dlpobb kak npoueHT

12.3 JecatnuHas apobb Kak NpoueHT E‘J"'o
[

12.4 DpykTbl B KOp3UHe (T,

12.5 HaxosxpaeHue sHauerus A T3,

13 MpoueHTb (2)

13.1 Uenbr §&,

13.2 Pacnpogaxa &,

13.3 Mouck HauanbHoro uucna G,

13.4  |HAC R,

13.5 Myka 1 xne6 &,

14 LLikanbl 1 KOOpAUHaTDI

14.1 LLIkanbl U KoopAHUHaTbI §‘)

14.2 Mcnonb3osaHue komnaca #jﬂi'

14.3 MpubopHas naHenb ¥

58

(=)
-



11. lpunoxerue

Ne akpaHa TemaTtHueckuii Mopy/ib / 3KpaH

14.4 MonosxeHne 06beKTOB Mo KoMnacy ¥

15 [Auarpammbi 1 rpachmku
15.1 Lduarpammbl v rpadomkm
15.2 Uccnenosanue komnanun RAM f{o
15.3 Uccneposarue komnanun RAM (3,
15.4 Bec sy T,
15.5 Slitua us asyx depm (3,
15.6 Yacrora nosiznerus Gykabl G (3,

16 PelueHWe ypaBHeHHH

17 PelueHune 3apay Ha ABWKeHHe
17.1 PeweHue 3anay Ha ABxerme )
17.2 BenocunegHas nporyska g

18 F'eomeTpuueckme urypbi: TouKa, OTPE3OK, yd, NpsiMasi, noMaHas (1) 5
18.1 leomeTpuueckue curypbl: Touka, OTpe3oK, Nyd, NpsiMas, JoMaHas
18.2 ToukH, NexcaLue Ha NPsMON IMHIK %
18.3 Yron ¥
18.4 Moctpoetue yrna (1) y#
18.5 MocTpoenue yrna (2) 5%
18.6 MyTb Kopabns — urpa z#
18.7 OKpY>KHOCTb 2
18.8 MocTpoeHue oTpe3ka 3afaHHOM A/nHbI yF

1 Otpesok, npsivasi, ny4

19 F'eomeTpuueckmne curypbi: TOuKa, OTPE3OK, Jiyd, NpAMasi, loMaHas (2) »#
19.1 MocTpoeHue paBHOGEAPEHHOTO TPEYrobHHUKa ¥
19.2 MocTpoeHue paBHOCTOPOHHErO TPEYro/bHUKA yf
19.3 MocTpoeHue pagunyca ¥
19.4 MocTpoeHue xopabl ¥
19.5 MocTpoeHue fnameTpa ¥
19.6 MprbarKeHHOE NOCTPOEHUE NPSIMOYIOIbHOTO TPEYTOJIbHUKA 2
19.7 MprGAKKEHHOE NOCTPOEHWE Pa3HUHBIX OHryp yF

1 Otpesok, npsivasi, ny4
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Ne akpaHa

TemaTtHueckuii Mogy/ib / 3KpaH

20

WUamepenus yrnos. TpaHcnopTtup

20.1 NamepeHnus yrnoe. TpaHcnopTup §‘)
20.2 Yrnbl TpeyronbHuka ¥
20.3 MocTpoeHue Kpyra U3 ceKTopoB g
20.4 Pa3mecTuTb yribl no Mecram ¥
20.5 MocTpoeHue yrna ¥
20.6 Cocrasnenue yrnos (7, )
20.7 Yrow @&, )
20.8 NamepeHue yrnoe ffﬂo
21 WHcTpyMeHTbI 415 BbIMUCIEHUI U U3MEPEHWUI BESIMYUH HA MECTHOCTH
21.1 Kanbkynatop v TpeyrosibHuk §‘)
21.2 Pacnbinutenu — urpa ¥
21.3 Kpatuaiiumit nyTb 4O MHUM oF
21.4 CpenHeBeKOBbIN BOCbMAYrONbHUK (5,
22 Mnowapnb npsaMoyrosibHWKa. EquHuLpl nnowapeii (1)
22.1 Mnowaapb npsamoyronbHuka. EauHuubl nnowanen §‘)
22.2 MocTpoeHue MHOroyrosbHUKa ¢ 3afaHHoM naowwagpio (1) ¥
22.3 MocTpoeHre MHOroyrosibHUKa € 3afaHHOM naowwagpio (2) ¥
22.4 HaxosxaeHue nnowaam npsMoyronbHuKa ¥
22.5 Eavnuupl nsmepenust nnowaam (3,
22.6 Mepesos oAHMX eAnHUL Nowaau B apyrve (5, )
23 Mnowapnb npsMoyrosibHWKa. EquHULbI nnowapeii (2)
23.1 HanmeHbLuni nepumetp E‘J"'o
23.2 Han6onbwas nnowagp &,
23.3 Mokpacka notonka 3,
23.4 MexxpyHapogHas cuctema efnHuy, (3,
23.5 Eantnup usmepenms nnowaam 13, &)
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11.3. UHTEepaKTUBHOCTb B NOCOOUM

JkpaH «CpaBHeHHe HaTypanbHbIX YHCEN»

NHTepakTUBHOE 3afaHWe Ha cpaBHEHWE HaTypasbHbix uucen. MNpegnaraeTcsa ABa 3apaHus:
a) CpaBHUTb Napy NPOU3BOJIbHbIX HATypaslbHbIX YUCES;
6) pacnonoXuTb B nopagKke Bo3pactaHus 10 Npor3BONbHbIX HATypPasbHbIX YUCEN.

CpaBHMTe 4yucna:

18 01422133 g
ITI - m,y c5POC | N
L3 LLP={4]

Pacnonoxwure B nopsake Bo3pacTaHus Ynicna:

(183141 175 ﬂ@@ﬂ@@

r CBPOC

1 — Haxartnem Ha «CBPOC» reHepupyetcs napa cnyyanHbIX LesbIX YUCen ANs Cpas-
HEHWS.

2 — 3HaKu cpaBHeHHs. 3HaK CpaBHEHWS MOXKHO MbILLIKOW NepeMecTuTb B 0bnacTb (3).
MpaBuabHO yCTaHOB/IEHHDIH 3HAK CPaBHEHUS OKPALLMBAETCS B 3€/1EHbIN LBET.

3 — Ob6nacTb NOACTaHOBKM 3HaKa.

4 — lMNocMoTpeTb NpaBU/IbHbIM OTBET.

5 — Haxkatnem Ha «CBPOC» reHeprpyeTcs HECKONbKO C/TyHaMHbIX LieibIX YHUCes, pac-
MOJSIO>KEHHbIX B MPOWU3BOJIbHOM MOPSAKE.

6 — CnydaiiHo paccTaBneHHble YicNa HEOBXOAMMO PacroNOXKHUTb B NOPAAKE BO3pac-
TaHus. B cnyuae npaBuabHOM paccTaHOBKM YKC/IA OKPALLMBAIOTCS B 3€NEHDIN LBeT.

JkpaH «KBagpatbl HaTypanbHbIX Yncen»

MHTepaKTUBHbINA PUCYHOK, B KOTOPOM Mpea/iaraeTcsi NPaBU/bHO PACMONIOXKHUTb KBaapa-
Tbl HaTypasibHbIx uncen ot 1 go 20.

KBAOPAT HATYPAJIbBHOIO YMCIIA 1t — 3T0 Npou3BeaeHIe i Ha i:

Tabnuua keagpatok ARRpanbHbIx Yucen ot 1 ao 20: OTBET
Fare

n 12 NPNS[6]7][8]9]10

n2) 121| 169| 225| 16 | 324| 361| 144| 289| 4 | 81

11|12\ 13| 14| 15|16\ 17| 18| 19| 20
n3| 100| 400| 256\ 196| 1| 9 | 49| 36| 64| 25

Ecnu B uucnosoe Bblp2XeHWe BXOAUT KBaapart 4ncna,
TO €ro 3HaYEHE BbIMVCNAIOT [0 BbIMONHEHUS OCTa/bHbLIX ENCTBUI
Mpumepsi:

‘ @2-1) R +42=(4-1)-9+16=3-9+16=27+16=43

1 — Haxkatnem B o6nactv (1) keagpartbi umcen ot 1 go 20 pacnonaratoTcs cayyaiHbiM

obpasom.
| 61 I
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2 — Keagpatbl uMcen HeobXo0aMMO NepeMecTUTb Ha COOTBETCTBYIOLWMe MecTa. [pu
NPaBW/IbHOM 3anoJIHEHUW BCel Tabuupbl KBaAPaTbl UUCEN OKPALLMBAIOTCS B 3€NEHDIN
uBer.

3 — MokasaTb npaBuUabHOE 3anosiHeHWe TabnuLbl KBaApPaToB YHCE.

JkpaH «MpocTbie U cocTaBHbIe UUCNA»

Al COCTaBHOG '

""" OTBET

Bce npocTble genutenu Yucna: 130 CBPOC

|E]2 315|711 /13|1719|23|29|31|37

41|43 |47|53|59|61 67 |71|73|79|8389
971101|103/107\1109|113)127|131(137139|149|151
157163|167/173\179/181|191/193\197199

npOCToe [ !
S1BASIETCH SN MPOCTLIM YNCAO: 130

npocToe
fBnsieTCca v NPOCTLIM YUCIO: 130 OZTBHC)eJl
OTBET
Bce npocTele genutenu yucna: 130 CEPOC

2 5 13

1 — Haxkatnem Ha «CBPOC» MO>KHO NosyynTb NPOMU3BOJIbHOE HATYPasIbHOE YHUCIIO B
npegenax 200.

2 — Ykasarb, SBASeTCA W AaHHOE YACNO NPOCTbIM WK cocTaeHbIM. Ecan oTeeT npa-
BWJ/IbHbIW, TO HAYKaTOE CIOBO OKPALLIMBAETCS B 3€NEHDIN LiBET.

3 — lMNokasatb NpaBuU/bHbIN OTBET.

4 — Tabnuua npocTbix uucen ot 2 go 199. Haxxatvem BbibpaHHOE UMC/IO NEPEHOCUTCS
B Tabnuuy (5) npocTbix genutenek gaHHoro uicna. Ecnu BoiBpaHbl Bce NpocTbie aesu-
TeNIM AaHHOTO YUCNA, OHU OKPALLMBAIOTCS B 3€N1EHDBIN LBET.
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AkpaH «06bIKHOBEeHHas apo6b. CpaBHeHHe 06bIKHOBEHHbIX ApobGeli»

— 3HamMeHaTenb Apobu
Ha CKOJIbKO Jonen nenat

—— [Mpumeps:
% = g:;.TaK Kak 2

Jﬂuonmm JQ] - “—i

J ﬁ — yncnuTens apobu
CKONbKO A0Men B3ATO

\ Q — 3HaMeHaTeNb Apo6u
- Ha CKOJIbKO Jonen nenat

L/ \4

Opo6u MOXHO n3obpaxatb Ha koopournammuom nyyHe

o i i 1 i L i L i -
: 1
9 9 9
CPABHEHWME OPOBEW: n3 nyx apo6eii ¢ 0AMHAKOBbLIM OTBET
3HamMeHaTesIeM MeHbLLEe Ta U3 HUX, YNCTUTETb KOTOpOﬁ MEHbLLEe.
Mpumepsi:
13 11
- > —— Takkak13 > 11
19 19 -

1 — Kpyr, pasaenéHHbli Ha gonu. Mpu KaxxaoM HaXkaTUW Ha Kpyr clydakHbiM 06pasom
reHepupyerTcs KONIMUECTBO AOJEN.

2,3 — Ob6nactv ans oTeeToB. B 06nacTb oTeeTa nepeHocATcs uMdpbl U3 Habopa undp (3).
Ecnv Bce BCTaBeHHble 3HaUEHHs NPaBUIIbHbIE, TO OHW OKPALLMBAIOTCS B 3€/1EHDIM LIBET.

4 — lMNokasatb NpaBU/bHbIN OTBET.

5 — Haxkatnem Ha CTPOKY YHCNOBOM OTPE30K pa3busaeTcs Ha f14acTei U Ha HEM pac-
nonaratotcs apobu (6) B npoussosbHoM nopsake. pobu HeobXo[UMO PacnoNoXKUTb
B nopsiake BospacTaHus. MpasBunbHO pacnonoXeHHble APOOH OKpaLLMBAOTCA B 3e1é-
HbIW LBET.
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7 — CreHepu1poBaTb BbipayKeHWe CpaBHeHHsi napbl Apobei ¢ 041HAKOBbIMU 3HaMeHa-
TeNnsiMu.
8 — CKpbITb MM NOKa3aTb 3HaK CPaBHEHUS U MOSICHEHKE.

JkpaH «CnoxxeHue U BbluMTaHHE Apobeit C OAUHAKOBBIMU 3HAMEHATENAMU »

MpaBuno cnoxexusi Apo6eli C 0AMHAKOBLIMU 3HAMEHATENSAMU:
Mpwu cnoxeHwn gpobeii ¢ 0 AMHAKOBBIMU 3HAMEHATENSIMMN _ .
yucnutenu apobeit cknaabiBaioT, —
a 3HameHarenb 0CTaBnAoT 6e3 N3MeH : %[ 0
| !, -l ——— - c c -
1 {Jlpumep:» e 1 1
S ’ > ’ |
13,15 _F 1 |+ [ b /| h
A 4 LT )—1. Li—) 2‘
18 18 “\ ," \ 7‘ o 3
== = |
MpaBuno BbluMTaHUS APO6EN C 0AMHAKOBLIMU 3HAMEHATENAMM: 4 ‘
Mpw BblYMTaHUM U3 OJHOV APO6U Apyroin opodu
13 YnucnuTens nepeor 4pobu 6 4
BbIYMTAIOT YUC/INTESb BTOPOM APOGH, a_b_a-b 6|
a 3HaMeHaTenb OCTaBNSIOT 63 U3MEHeHUs: c ¢ c 7
2 4 —pumeb.» ‘

1, 2 — Haxatnem Ha «/Jpumep» MOXKHO MOJyUYUTb MPOU3BOJIbHYIO CYMMY U Pa3HOCTb
npobeii.

3 — O6nactu pns otsetos. B obnactb oTeeTta nepeHocsaTcs uudpbl U3 Habopa uudp.
Ecnv Bce BcTaBneHHble 3HAaUEHUS NPaBHJIbHbIE, TO OHW OKPALLIMBAIOTCS B 3€/1EHDIM LiBET.
4 — lNokasaTtb NpaBU/IbHbIN OTBET.

JKpaH «3anucb AecATHUHBIX Apobeit»

Yucna co 3HameHatensamu 10, 100, 1000 v T.4. MOXHO 3anMUCbIBaTb

0|
|

6e3 3HameHarens.

Atipumep: ~~< 2
50 NoeTTTe-
L) o0 L 3‘
. AR R e 4
e "

- 5|
Ecnu B KOHLLE feCaTUYHOM Apobu npunucaTb é‘
UM OTOPOCUTD HyJb, TO MONYYUTCS AECATUYHAsA APOOb, 7
paBHag AAHHO. 8‘

» <
[Mpumep: *~

\ 9
14,5 =/ 14,50 = 14,500 = 14,5000
‘/' g)

1, 2 — HaxaTneMm Ha fpumMep MO>XKHO NOYUHTb MPOU3BOJIbHYIO AECATUUHYIO APO6b.
3 — O6nactb ans oteeta. B obnactb oteeTa nepeHocaTcsa UMbl U3 Habopa Ludp.
ECI'IM BCe BCTaB/I€eHHble 3Ha4eHWUA NpaBU/ibHblE€, TO OHXU OKPALLMUBAIOTCA B 3enéHb|l"’l LBeT.

o)

4 — [NokasaTb NpaBuU/IbHbINA OTBET.
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AkpaH «CnoxeHue U BblUMTAHHE [AECATHUUHDbIX Apobei»

ANIrOpPUTM CNOXEHUS (BbIYUTAHNS) AECATUYHBIX ApO6ei:

1) YpaBHsTb B AP06SIX KONMYECTBO 3HAKOB MOCJIE 3aNsATON NyTeEM
oT6pachkiBaHUsS UK A06aBNEHNS HYNIEN.

2) 3anucatb Apobu Apyr nom, Apyrom Takmum o6pasom, YTobbl
3anaTas Oblia 3anMcaHa nog, 3ansToi.

3) BbINOSIHUTL CIIOXEHUE (BblYMTaHUE), He 0OpaLLas BHUMaHNe
Ha 3andTylo.

4) B nony4eHHOM pe3dynbTaTte NoCTaBuTb 3ansTyto
nop, 3ansTon B UICXOOHbIX APOOSIX.
npnmep'

0
1
2
3
4
5
6
7
8
9

1 — HaxkatveM Ha GpO6U MOXKHO MOJYYHUTb MPOU3BOJIbHYIO CYMMY Napbl AECATUYHbIX

npobei.
2 — CMeHHTb C/Io>KeHHe Ha BbluMTaHHe.

3 — O6nactb gns oteeTa. B obnactb oteeTa nepeHocsaTcs uudpbl M3 Habopa uudp.
Ecnu Bce BcTaBneHHble 3HaUEHUS MPaBWJIbHbIE, TO OHW OKPALLMBAIOTCS B 3€/1EHDIN LBET.

4 — lMNokasatb NpaBU/IbHbIN OTBET.

JkpaH «CnoxxeHue U BblUMTAHHE AECATUUHDbIX Apobei»

'CNOXEHWE W BBIYUTAHUE JIECATUYHBIX JPOBEN

‘—E ——-~-

l Bbl‘lMTaHMe ! '

e T

1, 2 — Bbibpatb aeWcTeve.

3 — O6nacTb BBOAA UMCEN N1 CNIOXKEHWS UKW BbluuTaHus. Ecnm npaeunbHo BBEaeHa

napa uucen, To Bkatoyaetcs kHonka (5) «OTBET».

4 — O6nacTb BBOAA OTBeTA. [1paBHIbHbIM OTBET OKPALLMBAETCA B 3€NEHDIN LBET.
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JkpaH «LLkanbl 1 KoopaUHATBI»

OnvHa otpeska AB
pasHa 0 cm 8 mm

A B

[leneHuvs Ha nuHerke, TepMOMeTpe, BeCax n T.4. 06p83yIOT LiKany.

Denenve

TepmomeTtpa 1°C

TepmomeTp

i
IIIII|I||I||III|I|I||| f IIIIIlIIIIIIIII\IHII
’o 1 2| 1|3 4 \

- nokaseisaet 31°C

\15

A
e

BeckoHeyvHast wikana Ox Ha3biBaeTCst KOOPANHATHbI
Touka A nmeet koopaguHaty 0 , nuwyt A(0)

1 — HaxkaTveM Ha NMHENKY reHepupyeTcs oTpe3ok AB.
2 — HaxkaTheM Ha TEpMOMETP U3MEHSIETCS €0 LKaNna U reHepupyeTcs 3HaueHue TeM-

neparypbi.

3 — lNepeMelLaemas TOYKa YUCIOBOrO Jlyya.
4 — TokasaTb UK CKPbITb YAC/IOBblE 3HAYEHWS, COOTBETCTBYIOLLME PUCYHKY (LHUHY

oTpe3ka AB, nokasaHus TepMOMETPa, KOOPAUHATY TOUKH A).

JkpaH «PeleHue 3apaau Ha ABUXKEHHEN

Ecnin 0603HauuTs S - paccTosHme, D — CKOPOCTb, £~ BEMS, TO BEPHS! OPMYIIB

ECnn 0603Ha4MTL S ~ paccTosHue, 1 — CKOPOCTS, £~ BPEMS, TO BEPHI OPMYJIb:

= =" 120KM
PaccTOMHIE Mexy myimerenm Ay NaBHO 120 km.
CKOPOCTb BENOCUNEANCTA, BLIEXABLUEro U3 NyHKTa nyHKT B, pasHa 20 km/4.
Yepes CKOMbKO HaCOB BENOCUMEANCT OKaXeYCs B NyHkTe B?
§ =120 km
0 =20 km/u

s e 1205

Pewwenue: ESEs 2
o 20

Otset: yepe3 6 u.

0 240 km

PacctosHue pexay roponamn A u B pasHo 240 kM . U3BECTHO, 4TO CKOPBbIF noe3,
nNpoxgAuT 3TO paccTosHWe 3a 2 4 24 MUH, HaiiauTe CKOPOCTL Noe3aa.

HUe: s = 240 km

t=2%v (24mun=%=§u)

< 12 -
= 4U:T=280‘ 72 =100kM/4

Otset: 100 km/4.

k.
\&)

\./

1 — Haxxatnem Ha PHUCYHOK K 3afaye U3MEHAIOTCA YUCNOBbIE 3HAYEHUA B YC/IOBUH.

2 — MNokasatb unu CKpbITb pelleHne U OTBEeT.

3 — Nepentn k 3agade 1 unum 2.

&2
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JdkpaH «OTpesok, npaMas, nyu»
OTPE3OK, NPAMAA, JTy4 Ak
OTPE3KMU
bmn T TS >
SO B xM LDy M,
r [1]
MPAMELE P
(: e‘ \D
I
—— P
nyan~ "I
/D| F| | 4
;5 — — I
{ D| Pl J/D| LI\ L
[ —
\ B| P L
\\ I, -
‘B\‘ F| M 4 OTBET _

3 — Mokasatb NnpaBu/bHbIN OTBET.

JkpaH «U3mepeHus yrnos. TpaHcnopTUp»

1 — HaxkaTveM reHepHUpyeTCsi PUCYHOK C MapoK NepeceKalowuxcst NPsSIMbIX.
2 — O6nacTb BBOAA OTBETA — HA3BaHWI OTPE3KOB, NPAMbIX U Jy4ei, U30OParKEHHbIX

Ha pucyHke. [lpaBUnbHO BBEAEHHDIM OTBET OKPALLMBAETCS B 3€/IEHDIN LiBET.

pagyc — ato

C

i

180

1 /////

il
N
Wi 100 90 80 %7,
o &
Q‘Q/ 0.
0O o 80 100 7, 7
K ® 22 )
IS P @2
IS * ° 2
5§ * 5 B2
S o % 2
ES 3
= Q ) 5 =3
= o

|I|0

[Ina n3amepeHns yrnoB NPUMEHSIOT TPaHCMoPTUP.
LLikana TpaHcnopTupa — NonyoKPYXXHOCTb.
Ltpuxn Wwkanbl 4ensiT NONYyoKPY>KHOCTb Ha 180 gonen

0151 NONYOKPYXXHOCTU.

Kaxxpgoe geneHwue wkanbl TpaHcnopTupa pasHo 1 rpagycy (1°).

A

Mpsimon yron A0OC
paBeH 90°.

OcTpbIit yron —
3TO yrosi MeHblLue 90°.

Tynown yron —
370 yron 6onbLue 90°
1 MeHbLUe 180°.
e
Z AOB = 113° \
~Z AOB Ttynoii =1

»  Tak Kak 113° > 90°

67

1 — HakaTMeMm reHepupyeTcs pUCYHOK C NPOWU3BOJIbHBIM pacnosioxeHuem nyua OB.
2 — MokasaTb MNK CKpbITb BennunHy yrina AOB, u306pak&HHOro Ha pUCYHKe.
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11. lpunoxerue

JkpaH «Mnowaab npamoyronbHuka. EaMHULDbI niowanen»

Mnowaap S npaMoyronbHMKa 1 CM{

paBHa: S = ab,
1 om

roe au b — cTopoHbl NPSAMOYroNbHUKA.

EnnHuubl namepeHns nnowanen:
1 mm2, 1 cm2, 1 am2, 1 M2, 1 km?

1 cm? =100 mm2

1 om2 =100 cm? = M2
1m2 =100 gm2 S = ‘-T'EM
1 kM2 =1000000 m2 0‘] 2‘3\4 5161789

1 ap (cotka), 1 ra (rektap)
EanHnupl namepexns nnowapen nonen: 1 ap =100 m?

1ra =10000 m2

1 — HakaTMem uameHsieTcs KOJIMYeCTBO KBAAPATOB, COCTAB/IAIOLMUX NPSMOYrO/IbHUK.
2 — O6nacTb BBOJA YUCNIOBOFO OTBETA — AJIMHbI W LUMPHHBI NPAMOYFO/IbHHUKA U ero
nnowaau.

3 — lMNokasatb UK CKPbITb MPaBUJIbHbIM OTBET.

11.4. OTBeTbl K 3ajaHUAM

HatypanbHbie 4ucna n Ux cpaBHeHHe

7.285;918. 9.0. 11.13; 14.

8. 1821 184. 10. 509.

KBaapatbi HaTypa/ibHbIX Yyucen

8.17-17. 10. 41. 12. 23.

9.324. 11. 20.

lMpocTtbie yncna

9.5;7;37. 11.2-3.5.23. 13. CocTaBHbIM.

10. Ja. 12.32. 5%

Crno)eHue M BblYUTaHUE HaTypasibHbIX YACEJl, CBONCTBA C/I0XKEHHUS
11. 1879. 14. 453 1.

12. 6000 + 800 + 70 + 5. 15.509 + 971> 453 4+ 872.

13. 354,

YMHo)eHHne, gesieHne HaTypa/ibHbIX Yuces. CBOHCTBa YMHOXKEHHUS
12. 76400. 15. 10.

13. 8600. 16. 1050 pyuek.

14. (a+ b)(c— 7).
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11. lpunoxerue

O6bIKHOBeHHas1 4po6b. CpaBHeHHEe 06bIKHOBEHHbIX Apo6en
11

11. 3 12. 4. 13. 60 m. 14. 32 py6ns. 15. 1 MuHyTa.
C/10)keHue n BblYUTaHHue [Jpo6er ¢ 0ouHaKOBbIMHU 3HaMeHaTe/IIMu
5 7 2 14 6
6.=. 7.—. 8. —. 9. —. 10. —.
7 17 7 19 20
HdecaTndHas apo6b n JeNCTBUSA C €CATUYHBIMH APO6GIMH
11.6,512. 14. 4,142.
12.0,88. 15.2,1cm’n 6,3 cm®.

13.5+ 0,02 + 0,003.

YMHoOKeHue u geneHune fecaTuiHbiX gpoden
12. 39. 13.2,22. 14. 155,2152. 15. 23,1. 16. 12,36.

lMpoyeHTbI

12.0,01;0,07; 0,14; 1,16; 0,035; 0,008.
13.87%; 3%; 135%; 2,7%; 312,5%; 90,5%.
14.17,5%.

15.52%.

16. 600 cTpaHuu.

Llikanel u KoopaHUHaTbI

6. 7. 8. %, : " 10. Ha 6°.

7.5kr. 9. 28 1,5 x

Amarpammbl n rpapukmn

‘ M 3aBTpaK
6. ¥ BTOpOfi 3aBTpaK 8. XopouwwucTos.

45% oben
B yKHH
30 /.
B [JaITHH 25
20 A‘V*A'W./—
7 N cTemn 9' }(5)
TYHIPEL, Ty CTHIHH 0 (5)
38% Gomota ' ' ' ' ' ' ' ' ' ' '
10 11 12 13 14 15 16 17 18 19 20
W j1eca HIFOJIA HIOJIA HROJIA FROJIA FIFOJIA FIROJIA FIFOTIA FIROJIA FIEOJIA FIROJIA FROJIA
10. 10 uions, 12 vions, 14 nions.
PewieHune ypaBHeHUM
7.10. 8. 15. 9.1. 10. 80 — x=61; 19 pybneii. 11. 56.
PewweHune 3aga4v Ha ABU)KeHHne
9.45 kM /u. 12. 60 KM /u.
10. 65 kM /u. 13. 3 vaca.

11. 24 km.
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11. lpunoxerue

U3mepeHus yrnoB. TpaHcnopTup

8.90°. 11. 180°.

10. 90°.

UHCTpyMeHTbI A/151 BbIYUCI€HUI U U3MEePEeHUH BeJIMYUH Ha MECTHOCTH
1. 2,65. 3.163,3675.

2. 30,282. 5. la.

Mnowaab npamoyrosbHUKa. EAMHMLbLI naowagen

8. 96 cm2. 11. 30000 m2

9.7 om. 12. 14 cm?

10. 1200 cm?. 13. 150 gauHuKos.
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LOna 3anvcu
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Cepus «HATNAOHAA LLUKOJIA»

UHTepakTuBHOE yuebHOEe nocobue
«HATNTAOHAA MATEMATUKA.
MaremaTtuka. 5 knacc»

Mnes nocobus — KydpsBueBA. A., LLlanoBB. /.
CueHapuu 1 au3anH uHTepakTMeoB — KyopsBueB A. A.
[usaiiH u xyporkecteeHHoe ocpopmnerHne — JemosHoBa Jl. B.
Nnnioctpaumn — fJemosiHoBa Jl. B.
XynoxecTBeHHbIH pepaktop — HemosHoBa Jl. B.
AgTopbl 3aganuii — KomuccapoBa Y. B., KnoynukoGBa E. M.
YuebHo-meTognueckoe copepxanue — Jlanno JI. [., lTonoB M. A.
Pepaktop — bokoBa Y. M.

Koppektopbl — Ab6ydeeBa I. b., MBaHoBa Jl. M.
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