

















8. JlabopamopHeie pabomeor

YuebBHbIi 3KCnepuMeHT obecreunBaeT efUHCTBO MO3HABATE/IbHOW WM MPAKTUYECKOM
LesaTenbHOCTH yyawmxcs. OgHu yuebHblie aKCnepuMeHTbl cnocobCTBYIOT yraybneHuo 1
Pa3BUTHIO 3HAHWM, APYr1e NO3BOMSIOT NPOYHEe 3aKPenuTb U3yYeHHbIM MaTepHas, TpeTbr
SB/SIOTCS UCTOUHUKOM HOBbIX 3HAHWH.

YueBHblIi IKCNEPUMEHT COAEPKUT LiesIb, KOTOPAs yXKe JOCTUrHyTa HayKOM, HO ydaLLLMM-
CS 3TO JOCTHXKEHME eLlé HendBecTHO. Hameuaemble Lienu, Npuémbl, CpeacTea MX JOCTUXKE-
HUS SABISIIOTCS TMNOTE30M yueBHOro aKcnepuMeHTa. YualimMecs caMOCTOSITENIbHO UK MOZ
PYKOBOLCTBOM Nefarora niaHUpytoT XO4 3KCMEPUMEHTA, MPUEMbI BbIMOIHEHWS U CNOCObbI
aHanM3a pesynbTatos, a 3aTeM HabI4aIoT U MO HEOBXOAUMOCTH OLHOBPEMEHHO MPOBO-
LSAT 3KCNePUMEHT.

BbinonHsis akcnepuMeHT, yualiecs (hOPMUPYIOT B CO3HAHUMU MOHATHS, KOTOpPbIE CBS-
3aHbl C NO3HABAEMbIM OOBEKTOM, MPOLIECCOM WJIU SIBJIEHUEM, W BbIPaXKaloT YMO3aK/ode-
HUS U CYXKAEHHSI.

Hcnonb3osaHue yuebHOro akcnepuMeHTa B yuebHOM npouecce obecneunsaet He Tob-
KO yrnybieHHOe YCBOEHUE COAEPXKaHUS AUCLMIIMH, HO U MO3BOJISIET YUEHUKAM OB/IafEeTb
BeAYLLMM METOLOM HayKh — Hay4HbIM 3KCNEPHUMEHTOM.

Jnu3op ypoKa-ucciefoBaHus MokasaH B pas3gaene «3Anu3oabl ypokoBy (Xumus. Ceow-
cTBa BENIKOB U UX NPUMEHEHHE).

8. JlaGopaTopHbie pab6oThbl

UHTepakTusHble nabopaTtopHblie paboTbl — 3TO XOpOllee JONO/IHEHWE K peasibHOM
LeaTenbHOCTH Ha ypoke. MoaobHblie paboTbl NOMOraloT yyallluMCcs COPUEHTUPOBATLCS B
NPOBEe/IeHUH CaMOCTOATENbHbIX HabMoeHUH, 0BpPaTUTL BHUMaHWE Ha Te CTOPOHbI AB/le-
HWM, Ha KOTOpble OHW BPSAA M 0BpPaTHIK Bbl BHUMaHWE NPH BbINOJHEHWH OnbITa.

Mpu paboTe c MoAENsMU yuallMICA: U3MEHSIeT napaMeTpbl U HabnloaaeT 3a NpPouc-
XOAALMMK NPOLIecCcamMu; NoMeLlaeT MoJesM TeN W NPeaMeToB B ONpefe/ieHHbIe YCNOBUS
W UccneayeT Ux noseaeHue U napameTpbl. MHTepakTUBHbIE MOLENH, aHUMaLMK, 3a4aHHA K
WNNIOCTPALMAM NO3BONAT yUaLLMMCS CAMOCTOATENIbHO CTaBUTb yueOHble Liesiu, HaXOAMTb
MCMONb30BaTh CPEACTBA M CNOCOObI AOCTHKEHMSA ITHX LieNiel, OPUEHTUPYSACh Ha MaTepUa-
Nibl nocobus.
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8. JlabopamopHeie pabomeor

& NIOTHOCTL, Macca, 06bEM
OI'IDGD,EJ'IEHVIE MJI0OTHOCTW BELLECTBA
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MnotHocTb, Macca, 06bEM
Onpep,eneHme MJIOTHOCTU BELLECTBa
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Bo3MOXHO nNpUMeHeHHe WHTEPAKTHBHbIX nabopatopHbix paboT A1 NPOBEPKH CTene-
HW YCBOEHHWS TEOPETUYECKOro MaTeprasa yuebHoM nporpaMmbl.

B nocobusx BO3MOXKHO MCMOIb30BaHWE OJLHOTO U TOrO K& TEMaTUYECKOro 3KpaHa aisi
pasHbix yuebHbix uenei. Tak, Hanpumep, TeMatuueckui akpaH «Onpenenerue yaenbHowm
TennoémkocTu sewectsa» (nocobue «HATJIAAHAA OU3UKA») mMoxxHO ucnonb3osatb
nns nabopartopHbix paborT:

1. «MN3mepeHue yaenbHOM TENIOEMKOCTH BeLLECTBAY;
2. «M3mepeHue yaenbHoM TenOTbl NAABNEHUS JibAay;
3. «CpaBHeHue KoiMuecTBa TenioTbl, OTAAHHOE TEJIOM U NOJIyYeHHOE BOLOMY.

Mpenopasatesnib MoXeT chOPMUPOBaTbL NYTEM BOMPOCOB M OTAE/bHbIX 3afaHui pabo-
umni IMcT nabopatopHoi paboTbl, 0Opasel, KOTOPOro nNpeacTas/eH B pasgene «n13obl
ypokoB» (Pusunka. UamepeHue yaenbHON TENNOTbI NNABNIEHUS NbAa).
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8. JlabopamopHeie pabomeor

KonuuecTeo TennoTbi. YAeanaﬂ TEnJI0EMKOCTb U TEerniotTa cropaHus
Onpepenexve yaensHon TernoEMKoCTH BELLLeCTBa
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B nocobuu copeprkaHre HEKOTOPbIX TEMATHUECKHUX IKPAHOB NO3BOMISET Npenojasare-
Nio POPMUPOBATD IKCNEPUMEHMASbHBIE 3a0aYU.

Mpw peLueHnn aKCnepUMeHTaIbHbBIX 33[a4 BbIMOJHAIOTCS OJHOBPEMEHHO YMCTBEHHbIE,
NPaKTUYECKHUE W OPraHU3aLMOHHbIE AeNCTBUS yyawmxcs. PDopMuposaHue, nogbop Takux
3ajau, WX NPaBWJIbHOE BKJTIOUYEHHWE B CTPYKTYPY YPOKA MOMOTYT Pa3BWTb NPEAMETHOE MbiLL-
neHue (XxMMHUeckoe, BUonornieckoe, hranieckoe, MaTeMaTHIECKOE), COBEPLLEHCTBOBATD
3KCMNEPUMEHTASIbHbIE YMEHHS.

Mpu nog6ope 3agay K ypoky 6epém 3a OCHOBY creayole MeToarueckue Tpebosa-

HUS K 3KCNepUMeHTabHbIM 3agadaM. OHU JOMKHDI:

®  6bITb HaNpaBeHbl Ha [OCTHXKEHUE OCHOBHbIX LieNlel YPOKa;

®  6biTb CBA3aHbl C APYrMMM BMAAMHM AEATENbHOCTH yualuuxcs U yuutens (becepmoM, ne-
MOHCTPaLMOHHbIM OMbITOM W NabopaTopHbiMKU paboTamu, pelleHHeM TEeKCTOBbIX 3aay
UT.A.);

®  COOTBETCTBOBaTb YPOBHIO NOAFOTOBKHM KJACCa MM OTAE/bHbIX YUEHUKOB NPH MHAMBH-
LyanbHok paborTe.

Bbigensem yetbipe atana AeaTesibHOCTH Npy paboTe ¢ 3KCnepuUMeHTanbHOM 3agade.
1. AHanus TekcTa U SBIEHUS 3aauH.

CHauana nosicHATCS He3HaKoMble TEPMUHbI, ONPefensitoT BOMPOCbl U UX XapaKTep
(sBHbIE UK HesBHble, TpebyioliMe KaueCTBEHHOM W/IM KOJIMUECTBEHHOM OLEHKM). 3aTeM
BbIAENAIOT 0ObEKTbI, AAIOT WX ONWCaHWe — BbIAENSIOT YAC/IO, BENUUUHDI, KOTOPbIMH OHM
XapaKTepHU3yoTCs, yCTaHaB/IMBAOT, U3MEHSETCS JIU UX COCTOSIHWE U CYLLLECTBYET /I CBA3b
Mexay 0ObeKTaMu, BbISICHAIOT, BCe M 06beKTbl yKasaHbl. [lanee npoBoarM aHan13 nepe-
MeLLeHWst 06bEKTOB (KMHEMATHKA) U pacCMaTpUBaeM UX B3aMMomencTeure (auHamuka). Mo-
TOM NPOBOJAMM TEOPETUUECKOE ONUCaHUe SBIEHUS (MoLenn 0bbeKTa, a/IeMeHTa TEOPHH,
3aKkoHa). Ecnv 3apjaya HauMHaeTcs € aKCnepuMeEHTa, TO CHayasa OMUCbIBalOT YCTaHOBKY
OnbITa, & 3aTeM UCCNELYIOT U3MEHEHWS COCTOSIHWUS OOBEKTOB.

(29 )




9. 3akpennerue, KOHMPO/b U KOPPEKYUS 3HAHUU

Tak Kak Ha fJaHHOM 3Tarie BblpabaTbiBAIOTCS 3Tanbl AEHUCTBUS, TO MIAH U3YYeHUs siB-
NIeHWUs1 MOXKET BbICTYNATb B BUAE CUCTEMbI BONPOCOB A5 Becenpl (CONPOBOXAATLCS MOTYT
LeMOHCTpaLM1el yueBHOro onbiTa MK IKCNepUMeHTa Ha aKpaHe).

2. TnaH pelueHus.

0O606weHne npogenanHon paboTtbl Ha nepeom 3tane. Pewenue nporosapusaioT u
0hOPMASOT MMCbMEHHO (B BULLE CXEMATUUYECKUX PUCYHKOB, rpacoB).
3. Pelenue.

Mop6op nprbopos v cbopka ycTaHoBKU. [POU3BOAATCS U3MePEHUs U PaCUETbI.

Yuaiuecs 06bACHSAIOT pe3ynbTartbl HabnogeHui unm pacyétos. KoHTponb 3a festesb-
HOCTbIO YUaLLMXCS MOXKHO MPOBOAWTH C MOMOLLbIO BOMPOCOB.

4. AHanus peLueHus.

OueHKa MoJsTydeHHbIX Pe3ysibTaToB C YUETOM MOTPELLUHOCTEM, MOUCK MHbIX CMOCOBOB U
BbIGOP ONTUMasIbHbIX BAPUAHTOB peLleHWi. B 3aknioueHne noBTOPSIOTCS OCHOBHblE MO-
MEHTbI peLleHusl.

B pasgene «3nusoppl ypokos» (Pusrka. OnpeneneHve yaenbHOW TENIOEMKOCTH Be-
LecTBa) NOKa3aHa 3a/iadya C No3TanHbIM aHaIM30M /11 HAUaIbHOrO YPOBHS 0BYydYeHH s 3KC-
nepvMeHTasIbHbIM 3a4a4am.

9. 3aKpensnieHue, KOHTPOJiIb U KOPPEKL U 3HaHUN

3akpensieHue, KOHTPO/Ib U KOPPEKLMS 3HAHWK SBNSIOTCS BAXKHOW 4YacTblo npouecca
o0byueHus. OHW OnpeaenstoT KaueCTBO YCBOEHUS YdHalLMMUCA NPOrpaMMHOro MaTtepuana,
LHWarHOCTUPOBaHWE U KOPPEKTUPOBAHUE UX 3HAHUK U YMEHHWH.

B nocobusax npeaycMoTpeHbl (PyHKLWMH, NO3BONSAIOLME:
®  BbIACHUTb FOTOBHOCTb KJlacca K M3y4YeHHUI0 HOBOro MaTepHana;
®  onpenenuTb CHOPMUPOBAHHOCTb MOHATUH;
® MpPOBEPUTb AOMALUHHWe 3aJlaHus;
® cpaenarb NoO3TanHylo NPoBepKy yuebHOro matepuana, pasobpaHHOro Ha ypokKe.

9.1. 3aga4yHuK

3apauHuk ([N]) no3BO/IAET OCYLLECTBHTD:

° npedBapumesibHbili KOHMPOAL 3HAHULU — BbiSIBIEHUE UMEIOLLIUXCS 3HAHWHW, YMEHUH U
HaBbIKOB yUaLLMUXCs;

®  mekywul KOHMPOIb — OnpepesieHne cTeneHn chOPMHUPOBAHHOCTH 3HAHWH, YMEHUH
W HaBbIKOB, a TaK)Ke WX FyOUHY U MPOYHOCTb NO X0y 0OyUeHHs;

®  memamuyecKul KOHMPOAb — CUCTEMATWU3ALMS 3HAHUW yUaLLUXCS NOC/e U3YydeHust
TEMbI, pasgena;

®  OMCPOYEHH®bIU KOHMPOsb — KOHTPOJIb OCTATOUHbIX 3HAHUW U YMEHUWH CMYCTSl HEKOTO-
poe BpeMsi NoC/ie U3yYeH st TEMbl UK pasgena.
MeTog KOHTPONSA nefaror MoKeT BbibpaTb COracHO AWMAAKTUHECKWUM LENsAM ypoKa:

YCTHbIU, MMCbMEHHbINH, CAMOKOHTPO/Ib, B3aUMOKOHTPO/1b, KOMOWHUPOBAHHbIN.
3afayuHuK OenuTcs Ha ABe rpynnbl 3aaaHui: mecmoBeie n kavecmBeHHsle, UNW pac-

yémHele.
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9. 3akpennerue, KOHMPO/b U KOPPEKYUS 3HAHUU

MmMeeTcs BO3MOXHOCTb pacneyartarb 3afjaHWsl YaCTUYHO MK NMOJIHOCTBIO U UCMOJIb30-
BaTb Kak pa3faToyHbli MaTepu1al.

TecmoBbie 300aHUs ABNSIOTCS 3aKPbITOM (POPMOM TECTOBbIX 3afjaHWi C OAHUM BapH-
aHTOM MpPaBUIbHOIO OTBETA. TecToBble 3afaHWsi NPOHYMEPOBaHbl KPACHbIM LIBETOM.

E) Miccnenosanme dyHKuum Ha akcTpeMym
N/ BbinonHuTe 3adaHu4.

Ne 1. Ha pucyHke nsobpaxkeH rpaduk GyHKUMM y = f(x) @ :,;
Ha npomexyTke (a; b). CKOMbKO TOYEK Makcumyma @
nmeeT GyHKUMSA y =f(x)? @

2 —
2 2 yl= £ (x). @
o 3 @
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KayecmBeHHble 3a0aHuss — 370 3afaHue-BONPOC WM 3afaHue, Tpebytolee paccy-
YKAeHWs. 3aflaHns TaKoro TMna MOXHO MPEAJIOKUTb HE TOJIbKO Kak ONpocC Ha YpOKe, HO
M B KauecTBe [OMALLHero 3ajaHus. B nocobusx Takue 3apaHusi NPpOHYMepoBaHbl CHHUM
LiBETOM.

73 y Yapnza [
BbinonHuTe sagaHus.
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=
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Ne 6. OTBETbTE HA BOMPOCHI:

B4

(1) O6bACHUTE BOSHMKHOBEHME B NPOLIECCE SBOIIOLUMN
pa3Hoo6pa3uns BbIOPKOB, Habniojgaemoe
Ha Mananarocckmx oCTpoBax.

(2) O6BSACHUTE CYLLHOCTb NapannefbHON 3BONIOLMN
Ha NpyMepe BUOOB XMBOTHBIX U3 OTPSAAa NaCTOHOrMxX
MIIEKOMUTAIOLLMX.

(3) YkaxuTe rnasHble pakTopbl 9BONOLMM, BblAENSEMble
B Teopun Yapnsa dapsuHa.
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Pacuémrele 3a0ayu — pns vx pellenus TpebyeTcs, Kak NpaBuio, UCMOMb30BaHHWe

MaTeMaTU4yecKoro annapara, ¢ nocienyouwmum NMCbMEeHHbIM aHa/IM30M XO[a peLlueHns 3a-
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9. 3akpennerue, KOHMPO/b U KOPPEKYUS 3HAHUU

nauu. B nocobum npegycMoTpeHa BO3MOXKHOCTb MMCbMEHHOMO aHanW3a pelleHus 3ajad y
LOCKH, Ucnosb3ys pyHKuUMIo «PucoBaHues.

Vckopete
BbinonHure 3apaHus

-4

Ne 6. ABTOMOOWIb HAYMHAET NPSIMOSIMHENHOE
PaBHOYCKOPEHHOE ABUXEHWE N3 COCTOsIHMS Nokos. 3a 8 ¢
OH NpuoBpen ckopocTb 24 M/c. Yemy paBHO yCKOpeHue
aBToMo6UNsA?

32

AT s

E
)
Aa

(OmBem: a= 34/

@«

GICICISICICICECICIS)

5]

2

9.2. PyHKUMUA «CKPbITb»

[lns npoBepKkM 3HaHWI MOXXHO Mcnosib3oBaTb yHKUMIO «CKpbITb» Ag, KOTOpas pac-
NoMIOXeHa Ha OCHOBHOW MaHesI MHCTPYMEHTOB. [pu HaXkaTUW Ha KHOMKY €€ BUA, MeHseT-
cs — A4, a Ha TeMaTMYECKOM 3KpaHe CKPbIBAETCS YacTb TEKCTa.

@&mmeme oA 11X HOMEPOHIE
Duaneckvie BenUMMHLL M NPUGODS!

OVGIIGCKIIG BOMAMMNLL 11X USMGPONIG
DuameCkme BEANHMHE! 1 NPUGODS!

¥ (CUICTEMA MHTEPHALVIOHATIGHAS]) — saHIM e CY (CYICTEMA MHTEPHALIMOHAJTEHAS) — e
MEX/IYHAPO/IHASI CUCTEMA EAVIHVLL | r—rexto | 100, wm 102 MEX/YHAPOZHAS CUCTEMA EQVIHILL
cexyuaa () - eaurnua spemen K= xano_| 1000, nnu 16% cexynaa (c) - emttia |
e () W= wera | 1000000, i 105 MeTD () — eansnia [
A-peun 0,1 wm 10 wa

G—can | 0,01 mm 107 Ll U S T —

= | 0,001 w109
[ = MuKpo | 0,000 001 win 10F

Pynerka

Cexkyrnomep

T

7 T
al.v.rd.rrza;/o

. @
S AL AL LTI,
Pz Bt o)

d o

Tepmometp Mensypka Nueiixa &

Ha Tematnueckom 3KpaHe NoABNAIOTCA 3HAYKU A=? U ?|.

nux
Dusmnyeckre BENNUNHbI U I'IpVIGOpr %

CU (CUCTEMA MHTEPHALIMOHAJIBHASA) — | MpMcTaBKM K Ha3BaHUAM OWHULL «
MEXIYHAPOAHAS) CUCTEMA EAVHUL, T - rekTo o
cekyHpa(c) - eanHnua | K = KNno @
merp (M) — eauHuLa M - mera
Kwiorpamm (Kr) — eauHiLa A-peuv
HaxkmuTe Ha 3Hak Bonmpoca >
3HayKa p=-? — MOABUTCA CexyHpomep
M
naHeNb C BapuUaHTaMM Noj- [ s [
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9. 3akpennerue, KOHMPO/b U KOPPEKYUS 3HAHUU

Mpu paboTe ¢ PyHKLUMUEN «CKPbITb» 3HAUOK A—2| MOXKET HE MOSABUTHCS, & BMECTO HEro

NOABUTCA NyCTadA CTPOKa.

nux
dusmyeckme BENNYMHBI U MPUGOPLI

CU (CUCTEMA UHTEPHALIVIOHAJIbHAS) —
MBEXAYHAPOLAHASI CUCTEMA EAVHULL
cekyHaa(c) -

MpU1CTaBKM K HAa3BaHWSIM eAMHULL

I — reKkTo

K — Knuno

1000, vav 10°

MeTp (M) — eanHuLa |
Kunaorpamm (Kr) — eanHuLa,

M - mera

A - neun

C — CaHTn

0,01 nam 10-2
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Haxkmute Ha 6enyto cTpoky.
MosiBATcs BapuaHTbl OTBETA.
B cnyyae MHo)ecTBeHHOro
BbIGOpa MPOCTO  HaXmuTe
Ha BbIOPaHHbIM  BapHUaHT.
Ecnv BbiBpaH HeBepHbIi Ba-
pHaHT, MOBTOPHO HaXMUTE
Ha CTPOYKY M BHOBb AaWnTe
oTBeT.

9.3. UHTepaKTUBHbIE 3ajaHuUA

—
. JNuneiinasa GyHkuusa (5)
| 'paduueckoe peLueHre IMHEHOro ypasHeHus (1)

A= (;) OtBeT: x =

| 4x+2=-2,25—025x ”

v = [0%0 ] + [om0]
Ol

y=[000]x+[000]
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B KaXXaoM nocobun UMeloTCa TeMaTHUecKHe 3KpPaHbl C 3ajaHUEM MO TEME. OcHoBHble

KHOMKK Ha 3KpaHe:

«lNomoLub» @ — noKasbIBaeT 3afiaHHe WU/K YCIIOBUe 3a[auu;

«OTBeT» () — NOKa3bIBaET NPaBU/IbHbIA BAPUAHT BbIMONHEHWS 3aaHNs UK 3a[a4K;

«C6poc» [E) — BO3BPALLAET K NEPBOHAYA/IbHBIM YCIOBUAM;

«CnyyaiHbii BbIGOP» — cnyyailHbiM 06pa30oM CO3AaET Ha IKpaHe 3afaHus.

Ha TemaTuueckux aKkpaHax ¢ 3afaHusaMH, TPeOYIOWMMKU BBOL YMCNa, NPESyCMOTPEH
BUPTYaJIbHbIN KabKynatop. s Toro utobbl KasbKynsaTop NOSBUIICA, HAXKMUTE Ha CTPOKY,
KyZa XOTWUTE BBECTH YHUCNO. [lepeMecTUTb KasibKynsaTop B obyto 061acTb 3KpaHa MOXKHO C
MOMOLLbIO 3HaYKa @ PacnoJioXXeHHOro Ha KaslbKynsTope.

MHTepaKTHBHble BO3MOXXHOCTHW 3KPAHOB MO3BONSAT HArfsLHO U LOCTYMHO W3/I0XWTb
y4ebHbIi MaTepuan cornacHo BbibpaHHON NporpaMmme obyyeHus.
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10. KoHcmpykmop

10. KoHcTpyKTOp

KoHcmpykmop B HarnsgHoM nocobuu No3BOJMISET 3HAUUTENIbHO PaCLUMPUTL NpUMe-
HEHWEe B NefarorMyeckoi NpakTuke obydatowmx CpeacTs MyIbTUMEAHA B COOTBETCTBHM C
NOTPeBHOCTAMMU KaXKAOrO KOHKPETHOro npenogasatens, co3nasarb cOOCTBEHHbIE MyJib-
TUMEeAHaoObEKTbI M Pa3MeLLaTb UX B COAEPIKaHWUK NOCOBUS /18 pelleHUs COBPEMEHHbIX
obLenefarortyeckmx 3agau.

KoHcmpyxkmop pasMelléH B OTAeNbHOM pabodyeM OKHe, OTKPbITb KOTOPOE MOXHO C
nomoLubto KHonku KoHcmpykmop.

Pabota c KoHcTpykTOpOM nossonser:
®  KU3MeHSATb CTPYKTYPY TEMATUYECKUX IKPAHOB;
® eperMeHOBbIBaTb TEMATUUYECKHE IKPaHbI;
®  U3MEHSATb HEPAPXHIO OOBEKTOB;
® cospaBaTb HOBblE 3KpaHbl C Pa3/IMYHBIMU U3OOPAKEHUAMM, KAWUNAMU U TEKCTOBbLIMM

nonsiMu.

Pabouee okHO «KOHCTPYKTOP» COCTOMT U3 fiepeBa OrnaBieH s, MUHHUATIOP TeMaThye-
CKWX 3KPaHOB U MHCTPYMEHTOB YNpaB/IeHUS.

MaHenb nHcTpymeHToB Ne 1
/

—KOHC#PVKTOP T _ x|

Bm5 | :

u
1. QUHECKIE BENMAMHS U WX HaMEpEHUE E=
-E 1. OUdHeckie BenMHL U NPUGODL!
2. 3anob BenvuH © yETOM NOrpewHoCTM @
2. Crpogwe sewecTaa. Monexyns! L0 o
FE 7 g %
> —1
-[3. Bnodysun R=Fi+F R=F-F

1. [ lbysun 8 rasax, XWKOCTSX M TBEPALX Tenax
2. Kax fpovicxonnT auddyans

[ 4. Bsamuoe npursenue w oTraskueanme Monekya

Munuatiopa
Ei w2 Dpeso Ornasnexus P
Py i TeMaTHYecKoro
6.102::’ I:‘as:,::: KMAKOCTEi U TBEPALIX Ten 3 KpaH a

2. Cooiforsa xunxocTn

3. XuafocTs u Tsepace Teno

4. Kpuranusecke Teepasie Tena

5. ANqTpOnHbIE OpMb KpHCTaNOR

6. Kpudrannuseckuie v amopdisie Tena

7. Cxulaenocts u ynpyrocts

I e 3 teoa@
/

Manenb nHcTpymeHToB Ne 2

ZJepeBo Oz1a68neHuss — 370 3aroNOBKW TEMATUUECKUX MOLY/IEN U COOTBETCTBYIOLLUX
MM 3KpaHOB.

PepakTvpoBaHHe 3arosoBka akTMBHOrO TEMaTHYECKOro 3KpaHa OCYLL,ECTBSETCS CTaH-
JapTHO.

Muruamiopa memamuyecko20 3KpPaHa NOSBNSETCS Npu Bblbope TeMbl B Aepese
OrNaBNEHHSI.

[Tpumeqarue. Hymepauus TeMaTMieckux Mopdynen v 3aknagok B « OzzaBaeHuu» no-
cobUsi NOALEPIKUBAETCS AaBTOMATHUECKH.
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10. KoHcmpykmop

Hncmpymenmeor ynpaBaerus, B KoHcmpyxkmope nee naHenn UHCTPYMEHTOB.

lManens uHcmpymenmoB Ne 1 — pacnonoxeHa B BepxHel obnact pabouyero okHa
Hapg aepesom OrnaeneHus.

Fl coxpaHWTb — COXpaHsieT U3MEHEHWS, BHECEHHble B NOcobWe, B OTAE/bHOM
havine;

B 3arpy3uTb — 3arpyykaet MU3MeHEeHHs U3 paHee COXPaHEHHOTO haina;

9 cbpoc — BO3BpaLLAET NOCOOHE B NEpBOHAYAIbHOE (OPUrMHANIBHOE) COCTOSIHUE.

lMarnens uHcmpymeHmoB Ne 2 — pacnonoskeHa B HUXKHEN YacTW pabouero okHa nog,
MUHMWATIOPaMK TEMaTUUECKUX IKPAHOB.

Jta MaHenb UHCTPYMEHTOB SIB/SIETCS OCHOBHbBIM CPELCTBOM PEfAKTUPOBaHWs Mare-
puanos HarnsgHoro noco6us.

4 m) Knonku Ha ypoBers Bonwe v Ha ypoBers Hudice — UCNONb3YIOTCS 418 U3MEHe-
HUS YPOBHS IOBOro TeMaTUUeCcKoro akpaHa B gepese Ozs1a81eHus nocobus.

K npumepy, noboi TemaTHieCKUit aKpaH MOXET BbiTb BbIHECEH KaK OTAE/bHbIM TemMa-
THYeckui Moaynb. B aTom cnyuae cnepyet Haxkatb kHonky Ha ypoBexe Bbiwe, TemaTy-
UECKWH 3KpaH NepemMecTUTCs Hap TekyluM mMoayneMm. Ecnu Haxkatb kHonky Ha ypoBere
HUCe, NoOOoW TeMaTUUECKUI aKpaH nepelaeT B npenblayLiMii MOAYAb U 3aWMET nocnes-
Hee MeCTO B CMMCKE 3KPaHOB.

1t ¥ Kronku BBepx vi BHU3 — W3MEHSIIOT NOJIoXKeHHE IoBOro TeMaTHYecKoro Mogy s
unun akpaHa B gepese OrnasneHns nocobus. Cnefyer OTMETUTb, UTO TEMATUYECKHE IKpa-
Hbl MOZY/ISl NEPEMELLAIOTCS TONIbKO «BHYTPHUY» TEKYLLETO MOAYS.

Knonka Jo6aBumb 06beKm — NpUBOIUT K CO3AAHWIO HOBOTO TEMATHUECKOrO 3Kpa-
Ha, B 3TOM C/lyyae HOBbIM 3KpaH ByaeT umeHosatbcst «Hosas Tema». [lanee oH MoxeT BbITb
neperMeHOBaH U NOCTaB/IeH B Hy>KHOe MecTo aepesa Ozs1aB1eHus.

—5. Tema 5. ArperaTHble COCTOSIHMSA BELLLECTBA
1. Oco6EHHOCTU CTPOEHUA U DUSNYECKNX CBOCTB

. 2. Mpumepsl
1. OCOGEHHOGTY CTPOEHUS U HUBNHECKNX CBOVICTE
2. Mpufepsi 3. ArperaTHble COCTOsIHUSI BEWecTsa
3. aTHBIE COCTOSHIS BELLECTBa 4. VIameHeHue arperaTHoro COCTOSHUA BelecTsa
P
4 Q@BMeEHEHVE arperaTHoOro COCTOsHMSA BelecTsa ~5; Hosas Te'!'%’

W KHonka Ydaaume o6bekm — npuBoamT K yaaneHuio Bbiie/IeHHOro TeMaTHYeCKoro
akpaHa 13 gepesa OrnasneHus nocobus.

& Knonka PedaxkmupoBame — OTKPbIBAET OKHO A5 paboTbl C BblAENEHHbIM TEMATH-
UECKUM 3KPaHOM.

10.1. PepaktupoBaHue 3KpaHa

Pexxum PedaxkmupoBame vMeeT CBOIO NaHe b UHCTPYMEHTOB:

B Knonka Pexcum Ckpbime — NO3BONSET PEAAKTUPOBATb TEKYLUMH TEMaTHUECKHH
aKpaH ans pexkuma CKpbiTb.

BaxkHo! C nomoLLbto 3TOM KHOMKKW MOXHO CO3[aTh [1Ba 3KpaHa, CMEHSIOLLMX ApYr Apyra.
OuepépHoCTb NosIBIEHNS IKPAHOB (DOPMHUPYETCSA CIESYIOLLIMM 0Opa3om:
1. Haxatb Peocum Ckpbime — NoOsIBUTCS OKHO, B 3aroJioBKe KOTOporo HanucaHo CkpbI-

moiii pedxcum. Mpu 3TOM NONHOCTbIO AYHAUPYETCS OCHOBHOM TEMATUUECKHIH IKPaH.
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10. KoHcmpykmop

2. Pepaktupyite Te 0ObeEKTbI, KOTOPbIE B CKPbITOM pPexXUMe By ayT NOABAATLCS HA IKpaHe
WK YAANSTbCS C 3KpaHa.
KHonka Jo6aBumb 06bexm — no3BoNsSieT CO3A4aBaTb HOBbIM TEMATUYECKUI IKPaH.
lMpumeyarue. B TemaTuyeckuii akpaH MoXHO 006aBuUTb 06bekT Tpex Tunos: TEKCT,
TPADOUKA n BULEO.

T !
eKCT
Fpaduka
Bupeo

Q,

B tunonoruio TPADOUKA Bk/OUYeHbl CTaTUuHble M AMHaMWUYHble M30OpaKeHWUs B
dopmate JPG, GIF, PNG, a Takxe B BekTopHOoM popmate SWF. B cnyuae nobasnenus
SWF-06bekTa ero aHMMaLHOHHOE, 3ByKOBOE WJ/IM MHTEPAKTUBHOE HAMOJIHEHUS COXPaHsi-
totca. B kauectee BULEO moxxHO nobasnaTth chainbl B hopmare FLV.

W KHonka Ydaaume o6vekm — nossonseT ybparb 06beKT C TeMaTUHECKOro aKpaHa.

& KHorka 3akpsims pedakmupoBaHue — Bo3BpalLaeT nonb3oBatens Ha akpaH Kow-
CMpyKkmopa.

10.2. dopmupoBaHUE HOBOro TEMAaTUYECKOIro 3KpaHa

WUcnonbays llanens uncmpymerHmoB Ne 2, co3paiTe HOBYIO TEMY U HOXKMWUTE KHOMKY
PedaxkmupoBame. Ha 41CTbii IUCT TEMATUUECKOTO 3KpaHa MOXHO [06aBUTb pasfudHble
obbekTbl. 15 aToro Haxkmute Jo6aBums 06bekm v B criucke BbibepuTe TUN 0ObeKTa.

Texcm — B nosne OKHa NOABNAETCS TEKCTOBbIM KOHTEMHep (0OBEKT C paMKOM U Kpac-
HOM Touko#). Ero MoxHO nepemecTuTb B toboe MecTo TeMaTUuecKoro akpaHa. [epeme-
LeHWe OCYLLECTBASETCS C NOMOLLBIO KPAaCHOW TOUKW B BEPXHEM JIeBOM Yriy. MameHeHue
LUMPHHBI TEKCTOBOTO KOHTEHHEPa NMPOU3BOAWTCS C MOMOLLbIO CTPESIOK B NPABOM HHUXKHEM
yrny. Pasmep TeKCTOBOro KOHTEHHEPA M3MEHSIETCS B COOTBETCTBUM C Pa3MEPOM TEKCTOBO-
ro dgparmeHTta. Bbicota TeKCTOBOro anemMeHTa ycraHaB/MBaeTCs aBTOMATUUECKH MO yCTa-
HOBJ/IEHHOM LUMPHHE KOHTEMHHepa (CNoBa aBTOMATUUECKHU NEPEHOCATCS Ha APYrie CTPOKM).

eor |
e KT

®  OfHWM U3 TPEX NPESJIOXKEHHDIX LBETOB (UEPHDBIN, CUHWM, KPACHbIN);

TeKcT MOXKeT BBOAMTbCA:

®  OfHWM U3 LBYX NPELNOXKEHHbIX pa3mepos (22, 30);
®  OJHWUM U3 TPEX CTU/IEN (0BbIUHDIN, KYPCHB, SKUPHbIK).

lpagpuka, Budeo — B none okHa NosBAsieTCs AUanorosoe okHo Boibepute epaghu-
veckul gpain 018 BcmaBku. ITO OKHO ABMSETCS MPOBOAHMKOM, C MOMOLLBIO KOTOPOro
MO>XHO BbIBPaTb HY>KHbIM hain: pUCYHOK, aHUMaLMIO, BUAEO.

Ha nnakare MOXHO pa3mecTuTb pUCYHKHU U3 parnos B popmarte PNG, GIF, JPG vau
knun SWF. SWF-knun MoXeT cogepykatb aHMMaumto, ayaMuoMarepuan, MHTEPAKTUBHOCTb.
Bcé akTtuBHOE MepguacomepkMmoe Takoro Kauna coxpansietcs. Ons SWF-knuna, co-

2




10. KoHcmpykmop

Llep>Kallero Ha OCHOBHOM JIMHEWKE BPeMEHW HECKOJIbKO KafpoB (aHUMaLMs WK 3BYK), a
Takxke ans eugeo (pann B popmate FLV) aBTOMaTHuecku co3paétcs naHesb ynpaeaeHus
npourpbiBaHueM, cogeprkaas kHonku [MYCK /TMTAY3A /CTOI.

Baokcro! B nmeHax hainoB, pa3mMellaeMbix Ha 3KpaHe, HYy>KHO UCMOJIb30BaThb NATUH-
ckue BYKBbI U LUdpbI.

Mocne Bbibopa haina oH aBTOMATUUECKH NOSIB/ISIETCS HA IKPAHE B KPACHOM paMKe, Npu
HEoBX0AUMOCTH OOBEKT MOXKHO NEPEMECTHTb UMK U3MEHUTb ero pa3mep. [NepemelueHue 1
M3MeHeHWe pa3MepoB KOHTEWHEPOB NPOUCXOLUT aHANIOFMYHO TEKCTOBbBIM KOHTEHHEPAM.

4| OTKpPbIThI YPOK BES
"
HALLI COCEON
[22[30] K]

lMpumeuarue. NMpu cozpannu pexxuma Ckpbime Ha OCHOBHOM [TaHeau uHcmpymeHmoB
CTaHOBWTCS aKTUBHOM KHomka Pedxcum Ckpoime.

Mocne 3aBepLueHUsi paboT MO CO3AAHWIO U PEAAKTUPOBAHHUIO COLEPIKATENIbHOIO Ha-
NOJIHEHUSI TEMATUYECKOTO IKpaHa clefyeTt HaxkaTb KHOnKy 3akpeims pedakmupoBarue.

B okHe KoHcTpyKTOpa nosiBaTcsi MUHWaTIOpbl CHOPMUPOBAHHbIX TEMATUYECKHUX IKpa-
HOB.

-ﬂ HATNI9AHAS BUOJIOTUA m
= XMBOTHBIE [C]
— KOHCTPYKTOP t e a8
Emo

4. Orepaain ypox

5. MpocTefiume, Wi oHOKTETOuHSE (2)
[ 1. Busentepuituan amésa

[ 2. Boanericraue napasuros

[ 3. Nnasmoaui - so3GyauTens Manspui
[ 4. Braranuuan Touromonana

[ 5. 3apaxenie xuweuon namGei

L— 6. Myxa ue-ue

6. MpocTediume, n oaHOKnETOuHSE (3)

[ 1. McTopun xnacoudmkam xussx opranuamos
I 2. Uapcreo Mpocrediuwmx

[ 3. Crpoenve asrnens:

[ 4. Crpoenve Pecwumiarsx

I 5. Taxcuc amé6 u undyaopui-Tydenex

L— 6. I'ne npovicxour nvwesapenue?

7. Knwesononocsie (1)

I 1. Knacc runpouaxsie - crpoenve ruapsi

= 2. Pasmronenve ruapw

I 3. Knacc cundonamsie. Knace xopannossie nonuns:
| 4. Crpoenve kuweswononocTHbX

I 5. Monosoe u Gecnonoe pasuoxerine

L— 6. Biaw Gecnonoro paswwoxena

L2 3 el ACN

8. Knwesononocisie (2)
1. 0c0GeHHOCTI rvape

4
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11. 3nu3006! ypokoB

WUcnonbays llanens uncmpymenmoB Ne 1, cnefyet coxpaHWTb BCe M3MEHEHUs B Mo-
cobuu:

1. Bocnonbayiitecb kKHonkoi CoxpaHums, NOSIBUTCS OKHO, FAe B CTPOKE WMs dhaina By-
LleT 3anucb «lesson.lsn», KOTOPOE MOXKHO U3MEHUTH MO CBOEMY YCMOTPEHHIO, HE MEHSIS
pacluupenus (Hanpumep, «OKUCIIEHHWE W BOCCTAHOB/IEHHE.ISN»), U HAXKaTb COXPaHHTb.
lpumeyarue: B nmeHn coxpaHsemoro aina MOXXHO HCMONb30BaTb KUPUAULY (pyc-

cKkue ByKBbl).

2. 3akpbiBaeM okHo Koncmpykmopa, nossnsetca OziaBaeHue nocobus. Ecnm tematu-
UECKHWI 3KpaH Bbln CHOPMHUPOBAH Kak OTAE/bHbIM MOLY/lb, TO OH ByeT HaXOAWTLCS B
TOM NOC/IeA0BATENbHOCTH, B KOTOPOK BObll yCTAHOBNEH NpW hopMupoBaHuu depeBa
OzsaBnerus. Ecnv TeMaTMueCcKuii 9KpaH SIBNSIETCS 3aKNaAKoH B MOy e, TO BbibepuTe
HOMEP MOLY/NIA U 3aKNafKH, rae OH Bbll cchopMUpOBaH.

Mpu NoBTOPHOM 3anycke Nocobusi HeoHXOAUMO:

1. BowTtu B pabouee okHo KoHcmpykmopa v HaxaTb 3azpy3sume.

2. Bbibpartb cepuio «HarnsgHoro nocobusi», B KOTOpoM Bbl CaeNaHbl U3MEHEHUS, U Bbl-
BpaTb M3 NOSBMBLLErOCS CMMCKA HYXKHbIN chaii.

3. Haxatb Omkpoeime.

Ecnn nonb3osartento HY>KHO UCMO/Ib30BaTbh CPOPMHUPOBAHHbIN (hai/l He Ha CBOEM pa-
6oueM KoMMbloTEPE, TO HEOOXOAWMO €ro CKOMMPOBATb HA CbEMHbIM HOCHUTENb U BbINO-
HUTb CieaytoLL e AeNCTBHS:

1. CkonupoBaTtb CO CbEMHOro HOCUTENS (Pai C CO3[aHHbIM TEMaTUYECKUM IKPaHOM Ha
KOMMbloTep.

2. Otkpbitb KoHcmpykmop nocobus.

3. 3arpysuTb CKONWPOBaHHbIN hak.

Brumarue! 3arpy3nTtb MOXHO TOJIbKO Te ¢haiibl, KOTOpbIe OblsM CO3AaHbI B aHANOMMY-
HOM MO Ha3BaHWIo nocobuu. Hanpumep, ecnim akpaHbl co3pasanuch B Nocobun «Duanka
7%, TO MX MOXKHO OTKPbITb TOJIbKO B MOCOBUSIX C TAKUM Ha3BaHWEM.

11. 3nu3oabl YPOKOB

11.1. YpoK maTeMaTUKM.
Mpadumk KBagpaTt4HOM GYHKLUH

Axmyanuzayus 3HaHUU
. Kakoe ypaeHeHuWe Ha3biBaeTcs KBagpaTHbIM?
. Kak onpegen1tb KopHU KBagpaTHOro ypaBHeHUs ?
Bcerga i kBagpaTtHoe ypaBHeEHWE UMEET KOPHU?
Kakas dyHKLMA ABNsSeTCs KBagpaTHUHOW?

AW =

Mpadhmk KBagpaTUUHOM OyHKLMK Npu k # 0 HasbiBaeTcs napaboow.
Paccmotpum doyHKumio iy = kX2
O6nacTblo onpefeneHust 3Tol PyHKLWKU ABNAIOTCA 3HAYEHUS X, €OAUHCTBEHHBIN HYJb

atou doyHKumu x=0.
| 38 I

DOyHKUWA ABNAETCSH YETHOM.




11. 3nu3006! ypokoB

Keapgpatuunas dyHkuus
paduk kKBappaTUiHON dyHKLMM (1)

1

2

y= 1-x

-9 - 0 9
et rr e

0)

~L]

T

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

OCb CUMMETPUN MAPABO/IbI - OCb 0y,

BETBW MAPABOJ1bl HAMPABJIEHb!

MPU k> 0—-BBEPX

MPU k< 0-BHU3

CsovicTsa:

1) D(f) = (~o; +)

2)y=0npux=0;y>0nmpu x#0

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

4) yuam =0 ; Yuav6 HE CYLUECTBYET

@

PR

5) @yHkums y = kn? Bo3pacraert nipu x >0 u yobiBaeT npu x <0

BbicTaBnsiem Ha akpaHe hyHKUMIO y = 1% C NOMOLLbIO 3HauKa .

Mpu k> 0 cbyHKuMAa yBbiBaeT Ha x < 0 W Bo3pacTaeT Ha x > 0.

x = 0 sBNseTcs MUHUMYMOM (PYHKLUH.

O6n1acTb 3HaUEHHWI (PYHKLMK B 3TOM Crlydae ABnseTcs npoMexxyTok [0, +w).
Mpu k < 0 cbyHKUMA Bo3pacTaeT Ha x < 0 1 ybbigaeT Ha x> 0.

x = 0 sBNseTcs MaKCUMyMOM DYHKLMU.

O6nacTb 3HaueHUH hyHKLIMK B 3TOM Cllydae SBAseTCs NpoMexyToK (—w,0].

@KBHA]}ETM‘!HEE DyHKUUA
paduk kBagpaTNIHOM GyHKLUMKM (1)

1

y= -1-x

0}

\
\
\ /
\
\

)
[

I

2

0 1 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!

/
/
/ IPY k> 0-BBEPX
/ I I NP k< 0-BHU3
i

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

3) y = kx>~ HenpepbiBHast PyHKUMSI (T. €. €€ rpaduk — CrOLIHAS INHYS,
KOTOPYIO MOXHO Ha4YepTUTb, HE OTPbIBAs KapaHaalLa oT Oymary)

@
@
®

®J

e« # 0l E E

BHauane HaxkmuTe ans ouKcaumun pyHKUMK iy = 122 KHOMKy @

BbicTansiem Ha akpaHe yHKumIo y = — 122

Ipadpmk dpyHKUMK F(X) = ax® + bx+ ¢ nerko nocTpouTb U3 rpadouka yHKUMHK £(x) = k?

2
b D
reoMeTpUYECKUMU NPeobpasoBaHUSMH, UCMONb3Ya hOpMyy Y :a(x+—] ~ 1
a

E2

2a




11. 3nu3006! ypokoB

Lins 3TOro Hy>KHO pacTsHyTb rpacvk B @ pa3 ot ocu Ox, Npu HEOBXOAUMOCTH OTPA3HB

€ro OTHOCUTEJIbHO OCH a6u,ucc.

D
CmecTuTb nony4yuBLUMAUCA rpad)m( Ha 7 BJIEBO U Ha T BHHU3 (ech KaKoe-Mbo U3 aTUX
a a

4yucen MeHblle Hynd, TO COOTBETCTBYOLLEee CMEeLLEHHUE HY>KHO NPOU3BOOUTb B NPOTUBO-

MOJSIO>KHYIO CTOPOHY).
Hanpumep, f(x) =22+ 8x+ 4.
OTKpbiBaeM BTOPOW TEMATUUYECKHH 3KPaH MOLY/Is U YCTaHAB/IMBAEM

pPaMeTpbl 4N14 nocnenoBaTtesibHOro U3s1I0XKeHHUsa Mmatepuana:

HeO6X0ﬂ,MMbIe na-

KeapgpatuuHnas dpyHkums

5|

paduk kBagpaTnUHHON GyHKLUMN (2)
KBALIPATUYHAS GYHKLVS — 3TO GYHKLUMSA BUIA y=ax? + bx +c, «
TAE a, b, ¢ — TPOV3BOJIbHBIE YUGTIA, MPUYEM a # 0 o
b\?, dac—b*
TPADUK GYHKLUMW y=a +bx+c=a (x + 5) +3e=8 _ nAPABONTA @
KOOPIMHATHI _
BEPLLIVHbI ( 2%; 4112;“) OCb MAPABObI * =75,
MAPABOJTbI
| [ az-lol\\I-ISI\\I?IO\IISI\\IH(
\
-10 -5 0 5] 10
\\ ,’ b=t T v
\ [ ‘
c= -]0 5 0 5 19 =
- Lt [
i > \
A 2
= Cx 24 x + Ad
y 2 -x 0 -x ( 0 ) 9
t‘. - -
~~,
2 7)
]
y=2~(x+ 0)— 0 @@3'
J)
nepsas nosuvuma a=2, b=0,c=0
KeapgpatuuHas dyHkuus
paduk kBagpaTUHHON GyHKLMK (2)
KBALPATUYHAS GYHKLVS — 3TO GYHKLUMSA BUIA y=ax? + bx +c, “
TAE a, b, ¢ — TPOV3BOIbHBIE YUCTIA, MPUYEM a # 0 o
FPADVK OYHKLMN y=a?+br+c=a (x + 2%) + 4“2; B APABOMA @
KOOPZMHATHI ) _ b
BEPLLIVHbI (,2%; 4112 = bz) OCb MAPABOBI * =75,
MAPABOJTbI
| [ az-lol\\I-ISI\\I?IO\IISI\\IH(
\
| -10 -5 0 5 10
“ \\,',’ b=||u|||u|||u|||\©||
A} ‘
\ ="l 5 0 5 1 =
\ N | [ ‘ [
& Aa
|| = 2+ +
R y 2 X 8 -x ( 0 )
o - @ -
VA, S 2 @ @
y=2-|x+ 3

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

@)




11. 3nu3006! ypokoB

KeappatuuHas dpyHkums
paduk kBagpaTNHHON GyHKLUMN (2)

=5

KBALIPATUYHAS GYHKLVS — 3TO GYHKLUMSA BUIA y=ax? + bx +c, “
[LIE a, b, c— TPOU3BOLHBIE YAGTA, TPUMEM a # 0 o
b\?, dac—b*
FPAGVIK OYHKLMN y:ax2+hx+c:a(x+z)+ =7 _MAPABONIA @
KOOPAVHATEI b
Bé‘,MMHbl (,A; 4116472) OCb MAPABOJTbl ¥ ==75-
NAPABOMEI + 24 44
ll | " [ az-lol\\l-lsl\\l?l \||5|\\|1(|)
L 6
-10 -5 (4] 5 10
\\ ,’ b=||u|||u|||u|||\©||
\ [ ‘
N 0= [T - - =
N1/ [Ne]
/A e @ A.Ja
y = 2 -x%+ 8 -x+ 4 —_
; y 9
= —
= =3 o
y=2 -(x + 2 ) - 4 @ 2
J)

TpeTba nosvums a=2, b=28, c=4

Mocne obbsAcHeHUs ydyalwmmca npennaraetca 3afgaHue: NoCTpoUuTb rpad)MKM KBagpa-

TUYHOM PYHKLMMK.
Hanpumep, f(x) = —2x*+8x+ 2, f(x) =122+ 4x+ 3.
Mocne BbINONHEHHOM PaBOTbl NPOBEPKY MOXKHO MPOU3BECTH C UCMO/Ib3OBAHUEM TEMa-

Thueckoro akpaHa Ne 2.

f(x)=
a=-2
b=38
c=2

Keagpatuunas dyHkuma

paduk kBappaTNHHON QYHKLMN (2)

=5

KBALIPATUYHAS (PYHKLVS — 3TO GYHKUMSA BUIA y=ax + bx +c,
TAE a, b, ¢ — TPOU3BOJIbHBIE YACA, MTPUYEM a # 0

_ _ b2, dac—b*
TPAGUK GYHKUMN y=a+bx+c=a (x + 2) + 32— NAPABOIA
KOOPLMHATEI o _ b
BEPLLIVHbI (,2%; 4ﬂi‘;b) OCb MAPABOMBI * =~ 75,
TMAPAEO/TbI

Q

o

K

i
[ |l| y= -2-x2+ 8 -x+ 2
J

|

_ -0 -5 0 5 10
= ||u|||\®|||u|||u||

\ -10 -5 0 5 10
\\ b: IIHIIIHIIIHIII\@II
_-]o -5 ? 5 1
- Lrrrrrrintd I@\IIIHI

3

«
L4
@

OfS)

o 4 8 [l & [E L
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Keappatuunas dpyHkums
paduk kBagpaTNHHON GyHKLMN (2)

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

2 ~_ )2
TPADUK OYHKLMW y=ax?+bx+c=a (x + 2%) 4 dac= B napasona
KOOPZVHATHI o _ b
BEPLLHbI (,%;‘mimb) OCb MAPABOJTbl X =5,
NAPABOJTbI
| \ i az-lol\\I-Isl\\l?b\\llsl\\lul)
i d
| WY 1y -10 -5 0 5] 10
\\\ // b=||u|||u|||u®||u||
\[L/ _ 10 5 0 5 10
A\ C= ULl
s > 0]
A
y= 1-x2+ 4 -x+ 3
E =
\/2
y = 1 ~(x + 2 ) -1 @

(OIS
o t3MEE

«
L4

flx)=122+4x+3

a=1
b=4
c=3

Pa6oma ¢ mecmamu [NJ (¢ 1 no 6).

MoxHo pacneuataTb (&) Kak pa3faTouHbli MaTepuan, a 3aTeM NPOBEPHTb Y JOCKH

(&)): camo- nnu B3aumonposepka.

Keappatuunas dpyHkuus
BbinosiHuTe 3agaHns

-

y =x2+ 3. YKaxuTe 3TOT PUCYHOK.

Ne5. Ha ogHOM 13 prCYHKOB M3006paxeéH rpaduk GyHKLMN
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[TocmaroBka fomawrHezo 3a0aHus.
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11.2. YpOK XUMHUM.
CBoicTBa 6€/IKOB U UX NPUMEHeHUe (geHaTypauus)

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

MNepen yueHWKamu cTaBsTCA BONPOCHI:

MO>KHO /K HapyLWKTb cocTosiHWE Benka?

Kakoe siBneHue HasbiBaeTcs AeHatypauuen?

Jlenamypayus — npouecc paspylieHus CTpyKTypbl 6enka. MpuunHamu siBnstoTcs
COJIM TS>KENbIX METAJI/IOB, HarpeBaHue, U3JslydeHWe, MexaHM4YeCcKoe BO3[eUCTBHE.

Kakue nnst atoro Heo6xoanmbl 060pyLoBaH1e U peakTHebl?

DopmynupyeTcs Lesib paboTbl, COCTABAAETCA NNaH JeMCTBUM (3anuch B TeTpaasx).

Mpuctynaiot K HabAOAEHHUAM U UCCNELOBAHWIO B3aMMOLENCTBUS Benka ¢ pacTBOPOM
HWTpaTa CBWHLA, CNMPTa U NPU TENJIOBOM BO3LENCTBUM.

Ceov HabiofieH1sl yUeHUKH 3arnucbiBaloT B TETPadb.

&

MOMOLLb operka

Vccnepyiite BansHue
pasHbIX PpaKTOPOB Ha Genok.

hacTBop
aTa CBUHLIA

Ha 3KpaHe 3KCNePUMEHT NO UCC1ef0BaHUIO BJIMAHUA Pa3/IUYHDIX (*)aKTOpOB Ha 6enokK.

Mepsbiit 3Tan. Tennosoe Bo3aeicTBUe Ha HeNOK.

topona

pacraop
arpara comia

8

cpr

ropenia

» @z

Mpu HarpesaHuK NPOBHUPKK C PacTBOPOM AWUHOro Benka B Hel nosensioTcs Gesble
xnonbs. KuHetnueckas aHeprus, coobuiaemas 6enky, Bbi3biBaeT BUOpaLuIO ero aToMoB,
BCNECTBHE yero cnabble BOJOPOAHbIE M MOHHbIE CBS3W pa3pblBaloTca, U 6eoK cBepTbi-
BaeTcs (Koarynupyet). Ha cKopocTb M MHTEHCMBHOCTb Npouecca TEnI0BOH AeHaTypaLmH
oKasblialoT 6o/blioe BausHWe pH pacTBopa M NPUCYTCTBUE 3NEKTPOIUTOB.

Yualpeca usyyaiot KpaTKyio yuebHyo HHGOPMaLHMIO O MPOUCXOASALMX U3MEHEHUSX B
CTPyKType 6esika Ha MONeKyNSAPHOM YPOBHeE.

(@)
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Bropoii atan. BnusHue pactsopa Tsxenoro metanna Ha 6enox.

Ha npumepe pacTBopa HUTpaTa cBMHLA

ropona

pacrsop.
irpara coa

8

anpr

pacraop pacraop
wTpara comna iTpara conna

&

cnpr

» @)

B aTOM cniyuae peHatypaums 6eska Bbi3blBaeTcs aacopOumer MOHOB TSXKeNbIX MeTan-
NIOB Ha NOBEPXHOCTH BENKOBbIX MONIEKY C 0OPa30BaHUEM HEPACTBOPUMbBIX KOMMJ/IEKCOB.

MonoXKUTENbHO 3apsiXKEHHbIE MOHBI TAXKENbIX METanoB (KaTMOoHbl) 0BpasytoT npou-
Hble CBSAI3U C OTPULATE/IBHO 3apS>KEHHbIMW MOHAMHK W YaCTO BbI3bIBAIOT Pa3pblBbl MOHHbIX
ceazei. OHW TaKXKE CHUXKAIOT J/IEKTPHUUECKYIO NONSAPU3aLMIo Benka, yMeHbLuas ero pac-
TBOPUMOCTb. Yualrecs U3ydatoT KpaTKyto yuebHyio MHopMaLmio 06 NPOUCXOAALLUX U3-
MEHEHHWAX B CTPYKType Benika Ha MONeKy/IIpHOM YPOBHeE.

TpeTtuit atan. BnusiHue opraHuueckoro pacteopurens Ha 6enok.

Ha npumepe cnupTa

ropona

pacrsop.
irpara coa

8

anpr

ropona

pacraop pacraon
wirpara comesa wirpara comesa

cmpr cmpr

» @) » = »@e

OpraHuyeck1e pacTBOPUTENH paspyLLatoT ruapaTHyto 060n0uky 6eska, 4To NpUBOAUT
K MOHUXKEHHIO €ro YCTOMYMBOCTH W BbINageHHio 6e/ka B ocafok.

LnnTenbHbIl KOHTaKT Benka co CNMPTOM NPUBOAMUT K HEOBPaTUMON AeHaTypauuu.

Yualueca usyyatoT KpaTKyto yuebHyto MHopMaLmMio 06 NPOMCXOAALMX U3MEHEHUAX
B CTPYKType Benika Ha MONEKYISPHOM YPOBHE.

MNepen nogsefeHUeM UTOrOB UCCNIEQOBAHUS MOXKHO PAacCMOTPETb NOJIOXKHUTESbHbIE U
oTpULaTENIbHbIE CTOPOHDI SIBJIEHUS AeHaTypauuu B BUAe AoKNafos. [loknaapl yueHukamu
roToBATCs 3apaHee (2—3 yyeHuKa U3 Kfiacca).

Bo3MoXkHble TeMmbl:

1. Wcnonb3osaHue feHaTypauuu B MeauLMHe (CBOWCTBO BE/IKOB CBA3bIBATb UOHDI TSXKe-
NibIX METasI/IoB UCMO/b3YeTCs B MEAULMHE NPU OKa3aHWW NepBOW NOMOLLU NOCTPAAAB-
UMM OT OTPABJ/IEHWSI CONISIMU MELH, CBUHLA, PTYTH).

2. TlpUUMHbBI CTAPEHHSA U TMBENU XKUBbIX OPraHU3MOB.

O6uwire BbIBOADI MO MCCNEROBAHUIO (OTBETbI HA BOMPOCHI):

1. Yto sBMNOCH NpUUMHOMN aeHaTypauun?

2. Yrto npousoLusio B pe3ynbTaTe geHatypauun?

3. O6patuma 1 gaHHaa geHatypauus?
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11.3. YpoK PU3UKU. IKcnepumMeHTalbHana 3aja4ya

Llesnv ypoka: onpepenvTb yaenbHyO TENNOEMKOCTb BELLECTBA, M3 KOTOPOro chefaH
UHMAWHAP.

Mpexxae yem NPUCTYNUTb K BbiNOJHEHUIO paboTbl, cneayeT obCyauTb C ydalUMUca
OCHOBHOE MOHATHE — «yfAesibHas TennoémkocTby. CornacHo onpeneneHuto pazobparbcs
B H606XODMMOM 060py,D,OBaHMVI Y OLUEHWUTb BO3MO>XHbl€ NOrpeLlHOCTHU B NOJTy4YEHHbIX pe-
3y/ibTartax. 3aTem NPUCTyNaTh K PELUEHHIO U aHaNn3y HabIloAaeMbIX SBAEHWH.

OrtkpbiBaeM TeMmaTuueckuit akpaH «OTMPEAENEHUE YIEJIbHOW TEMJIOEMKOCTU
BELLLECTBA».

BO TEMJI0Thl. Y, &l b M TENJIOTA CropaHust
Onpegenexue yaenbHON TenIoEMKOCTU BELLEeCTBa
: (

® ® "

62,4r 46T

= ~ k-
D@
TeMnepaTypa 50 .19 o 10 20 30 40 50 60 70 8o 9o [ Ml
Tena Aa
D
|

TemMnepaTypa 3o 40 50 60 70 80 90
BOA,,LD..‘m‘....‘u.‘....uu.‘....\ =
«

o6bem 15 20 25 30 35‘
LASLL L L L | 2

BO,ELI:IIVIIICD

. Ha tematuuyeckom akpaHe BbIOUPaEM LUIUHAD.

YcTaHaBnMBaeM HauanbHytO TemMnepartypy As LUAUHAPA U BOLb.

YcTaHaBnMBaeM 06bEM BOLbI B MEH3YPKE.

YcTaHoBHB Kypcop Ha BbIOPaHHbIM LMAMHAP, NEPEMELLAEM ero B MEH3YPKY W Habto-
[aeM 3a NpoLieccoMm.

AN

KonuuecTeo TENNOThI. Ynenbnasl TEennoéMKOCTb M TENoTa cropaHus
OnpegeneHne yaensHoM TeMNoEMKOCTU BELLECTBa

[
| 2
L
13
g
© @ 6 @ "Er
v
62,41 46T O
o
2@ =
TEMNePaTyPa 50 .10 0 10 20 30 40 50 60 70 80 90
RCRENN S s s i uat i s s w9
TeMnepaTypa 3o 40 50 60 70 80 90|
:§ BOA! T T T T I T T T T T (| e
= 8
= 06bem 15 20 25 30 35‘ ‘;
U S Yo7 7 LI L L L L 2
Ll ]

5. TonyuyeHHble faHHble 3aNUCbiBaeM B TeTpaib.
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SAOAYA

B kanopumetp Hanunu Boabl Temneparypor 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 KafopumeTtpa npeHebpeub).

[aHo: AHanus 3agauu:
LUununpp LUunvHop oTHaéT HekoTopoe KOJIMYECTBO TensoTbl
m,=127,5r=127,5-10"kr |sope:
= ;0 OCO Q=c,-m - (t,—t,).
£, =26,5°C Boga nonyyaet oT uMAMHAPA HEKOTOPOE KOJIMYECTBO
?/O'D'azo 20 106 TEnoThl:
= M = . M

2 . Q=c,-m-(t,—t).
toz = 30 C 2 2 2 2 02
t,=26,5°C

¢, = 4200 L/ (kr - °C)

Haitn: ¢, — ?

I'Ipouecc nepenayn HEKOTOPOro KoJsindecCcTBa TeN/1I0Tbl OAHOIO Tesla APYyromMy Ha3blBa-
eTcsa TennoobmeHomM. B pe3ynbTaTe Takoro npouecca noany4yaem

Q=0,;

Comy - (G = 8) = ¢, my- (t, = ).

Tak Kak faH 06béM Bofbl, a HaM HeOBXOAMMa Macca, TO He0BXOAMMO BOCNOb30BaTb-
ca hopmyion

m, =V, py
rae naoTtHocTb 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 eAnUHHUL, U3MEpPEHUS:

c :{ Dok -m® -kr-°C } Iox

kr-°C-M° -kr-°C

kr-°C

Ortset: ¢, = 354,7 [k /(kr - °C) — natyHb.
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11.4. YpoK GU3UKMHU. naﬁgpaTopHan pa6ota
«ABMEPEHME YAEJIbHOU TENNOTbI NJIABJIEHUA JIbAA».
Pa6ouui nuct

paboTbl.
O byabTte ocTOpPOXHbI NPU paboTe C KUAATKOM W HarpeTbiM TENIOM.
O He pasnuBaite Bogy — BO3MO>KHbI O>KOTH.
O byabTte ocTopoXHbI NpK paboTe CO CTeKNSHHON nocynow (TepMOMeTp, CTakaH, MeH-
3ypkKa).
O PryTb, copepKawascs B TepMmomMeTpe, 408u1Tal
O CHumamTe gaHHble, He BbIHUMasi TEPMOMETP U3 KULKOCTH!
O Ha ctone He fOMKHO ObITb HUKAKUX MOCTOPOHHWUX NPeaMETOB.
KonuuecTBo TeNnoThl. Ynenbuan TEMJIOEMKOCTb M TEMJIOTA cropadusi
=% Onpepenerne yaenbHol TENI0EMKOCTH BELLECTBA
€«
. 2 o
= e @
e I
ol Q
& |
50 Mmacca
® @ ® @ v
62,4r 461
40
: o
30 @@
- TeMMEPaTyPa 50 .10 0 10 20 30 40 50 60 70 80 90
E Tena TR TE T T T T T T T g TR TR T T T TIT) Aa
B 20 @ Ad
i
E ) Temnepatypa 30 40 50 60 70 80 90
E Boﬂb@\\II\\\\II\\\II\\\III\\III\\I L3
1 @«
l = obbem 15 20 25 30 35‘ 5
— Bogpl M T T T T AT T T 1T T 1T 1 111 11 2
‘l O
Xog paborbi:
1. Onpepenute ueHy feneHus TepMoMeTpa.
2. Onpepenwute LeHY fefleHUS MEH3YPKHU.

dama

Lless: onpenenvtb yaenbHyto TENIOTY NiaBNeHus Nbaa.
O6opydoBaHue:

(yvawuecs onucsiBarom no 3KPAHY)

lMpaBuna mexHuku 6e3onacHocmu. BuumatenbHo npounTaiite npasuna.
OTmeTbTe Te npasuia, KOTopble HEOBXOAUMO coblofaTb NP BbINONHEHWUH LaHHOM

LA =
47
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3. Habniopaiite npouecc Ha akpaHe (Ha MHTEPaKTUBHOM AOCKE).

KonuuyecTtBo Tennotsl. YaenbHasi TENMOEMKOCTb U TEMJIOTA CropaHust @

OnpepnenexHve yaenbHOM TEMNNOEMKOCTUY BELLLECTBA
«
. - L4
= e @
28 v
S 1
@ @ @ @ Macca
62,4r 46T
=6
TEMNEePATYPA 5 .40 0 10 20 30 40 50 60 70 80 90‘
Tena Bl T Aa
TEMNEPaTyPa 30 40 50 60 70 80 90
BO.D'M,,I;\\‘\\\l\\\\l\\\\l\\\\l\\\\l\\\\l‘ )
«
0o6beM 15 21 2! 30 35 -
BO,EI.bIl\\\\/W;\‘\\\\lwwwwlwwwwl 2
4. 3anonuute Tabnuubl.
Ta6auya 1
m, Kr C, D/ (kr-°C) o °C L8 °C
CTakaH BHYTPEHHHWH
W3BECTHa M3BECTHA
Ta6auya 2
m,, xr C, Ox/(kr-°C) t, °C t,, °C
Bopa
Tabauua 3
} m, Kr t, °C A, ok /Kkr
Nen

5. OnuwuTe npouecchl, NPOUCXOASLLME C BOAOW, CTAKAHOM U /1bAOM. 3anuLunTe pacyeT-

Hble pOpPMY/ibl ANt ITUX NPOLECCOB.

1)

2)

3)

4)

6. Kakoe siBneHuve bl Habnopaete?

)
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7. To paHHbIM NepBoOM Tabu1Lpbl paccunTanTe Q.

8. To paHHbIM BTOpOM Tab MLl paccunTanTe 02.

9. WM3o0 nbpa B npouecce nnaenenus obpasosanack Boaa. MNonbayscb gaHHbIMK Tabnuy 2
¥ 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 Nibaa (YUeHWKH 3a-
MUCbIBAIOT CAMOCTOSATESIbHO).

11. Paccuntaiite yaenbHylo TenaoTy NiaefieHus fbja (yY4eHWKW BbIMOJHAIOT CaMOCTOS-
TEJNIbHO).

12. MonyyeHHbIH pesynbTaT 3anuwuTe B Tabauuy 3. CpaBHWUTE NONyYeHHOE 3HaUYeHHe C Ta-
61MLeN yaebHOM TENIOTbI N1aBNEHNUS BELLECTB.

13. Cpenaiite BbIBOL, U yKaXKMTe BO3MOXHYIO MPUUYMHY HECOBMAaLEHWUs PaCYETHbIX WU Ta-
BNIMUHDBIX 3HAYEHWI YAENbHOM TENNOTbI NIABIEHUS NibLa.

=)
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11.5. Ypok 6uonornu. OnopHo-aBurartesibHas cucTtema 4ejioBeKa.
CTpoeHue Kocten

Llesu ypoka: NO3HaKOMMTb YUaLLIMXCS C COCTABOM U (PYHKLMSIMH ONIOPHO-ABUraTe/IbHOM
CUCTEMbI, CTPOEHUEM Y CBOMCTBAMM KOCTEMN.

XO[ YPOKA

O6vscHeHue HoBo2o mamepuaa.

Bonpocbl Kk yyawumcs:

— Yro Ham nomoraeT gsuratbcs?

— W3 yero »ke COCTOUT ONOPHO-ABUraTesIbHbIN annapar?

PaccmoTpuM dbyHKLMHK, KOTOPbIE BbINOHAET CKEET.

1. Onopa Tena W ckeneta — NPOSBASETCA B TOM, UTO KOCTH CKesleTa U Mblllbl 06-
pasyloT NPOYHbIM KapKac, NOALEP>KUBAIOLLMIM BHYTPEHHWE OpraHbl U He Al UM CMe-
Lwarbcs.

2. [iuratesibHas — OCYLLECTBASIET NEPEMELLEHHE TENA B NPOCTPAHCTBE.

3. 3awmTHas — 3awuLLaeTt opraHbl OT TPABM.

4. O6MeH BelecTB — B KOCTAX HAaXOOMUTCS KPaCHbIM KOCTHbIA MO3r, y4acTBYIOLLWI B
npoLeccax KPOBETBOPEHHS.

PaccmoTpum cTpoeHue KocTu.

=
g CTpoeHue, TNbI KOCTeN U ux coepuHenme (2) (_[o]x]
Makpockonuyeckoe CTpoeHMe KOGTU ﬂ
TUMbI KOCTEN - «
- Ld
, ronoeka Tpy6uatoi
KOCTH
lyG4aToe BewecTeo
@
MnotHoe BelwecTso @
HankocTHuua @
@
Cpentsis YacTb @ Aa
TpyGuaTOi KOCTM @
LY
OKEnTbIii KOCTHBIN MO3T @ -
2
=
g CTpoeHue, TNbl KOCTeN U ux coepuHenme (2) (_[o]x]
Mwukpockonmieckoe GTPoeHUe KOGTU ﬂ
TUMbI KOCTEN - «
o
HapkocTHuua \ @
O\ ly6uatoe
7 | £ BELECTBO
7 | KocTn
MnotHoe
BEWeCTBO ©
KOCTN V@
KocTHble @
° et |(3)
@
® =
KpoBeHoctbie " @
cocyap! =
W HepBbl @ «
2
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Yyaluecs 3aprcoBbIBalOT KOCTb M NOLMUCHIBAIOT €€ OCHOBHbIE YacTH.

3a CUET KaK1X BeLLecTB AOCTUraeTcsl MPOYHOCTb KOCTU? 3a CUET HEOpraHUYEeCKHX Be-
LLECTB — COJIEN KasbLus U dpocopa. PaccMoTprM BHyTpeHHee cTpoeHHe KocTH. Mocmo-
TpYM pparmeHT ubma.

Cr , TUMbI KOCTE# 1 UX coeuHeHue (2) (=) x] )
|CTpoeHue KocTeln J -]

=
Y

SIDIGISIOIOIS)
E]

=2 ¢ 3

Kakoe BHYTpeHHee cTpoeHHe UMetoT KOCTM? KoCTH NOKpPbITbl NIOTHOW COeAUHUTE b~
HOW TKaHblO — HaAKOCTHULEN. Y KaXKAOH KOCTH BbIGENSIOT KOMNaKTHoe (M1oTHoe) 1 ry6-
uaTtoe BeLLEeCTBO.

MoryT nu koctu pactu? B kakom HanpasneHnn? Koctu MOryT pactu B AJIMHY W TOJILLU-
Hy. B LnMHY OHM pacTyT 3a CUET AeNieHUs KNETOK XPSLLa, PACNOJIOXKEHHbIX Ha €€ KOHLaX.
3a cuéT feneHus KNeToK BHYTPEHHEro €105 HAAKOCTHULbI KOCTU PAcTyT B TOJILLMHY U 3a-
pacTaroT npu nepesiomMax.

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

g CTpoeHue, TUnbl KOCTel U UX coeguHeHue (2) igggh
Tunbl coOefUHEHUS KOCTEN [ ]
TUMbI KOCTEN - «
L4
@
CycTasHas]|
\ rosoBKa
e
HenopewxHoe
(MO3BOHKM KpecTLa, @
KOCTV Yepena) CycraBHas @
cymka
B
o Moasorkm o— Nz !
Ca_l) X @
Xpswesas o @ Aa
npocnoiika ¢ = o
.Y Cycrasras Xuposas
mé) KMUAKOCTb TKaHb @ Q
@ e
MopBrxHOE — CycTaBbl 1
MonynoggwxHoe (No3BOHKM) (1OKTEBOMA, KOJIEHHbIN 1 Ap.) 21

(51 )
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—
g CTpoeHue, TUNbI KOCTEli 1 MX COeaMHeHMe (2)
CoefvHeHue KocTen

B

SICICISICISIS)

g R A

MoskHo BblAE/IUTb TPU THUMNa COeOUHEHUA KOCTeM: HenoABU>XXHOe, NMonynogBU>KHOe
noaBu>XHOeE. nOCﬂe,D,HMIjI TMN CoeguHEHUA Ha6mop,aeTc;| B CyCTaBax. J1o obecneunBaeT

NOABUXKHOCTb KOHEeYHOCTEMN.

PaCCMOTpMM CTpOeHHWEe CYyCTaBOB U ABUXKEHUE B CyCTaBax.

—
TPOEHIe, TUNbI KOCTeI! 1 UX CoeAmMHeHue (2)
CoefvHeHus cycTaBoB — 3D-monenu

2

@@@@@@@
B

g R A

@

—
CTpoeHue, TUNbI KOCTEli 1 MX COeaMHeHMe (2)
Buabl cCoeVHEHWI CYCTaBOB — Caia-Luoy.
[l

SICICICICISIS)
B

00000 @»

g R A
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Cycrae 06pa3syetcst KOHLAMK KOCTEH, 3aK/IIOYEHHbIMU B CYCTaBHYIO CyMKy. [lBrxkeHue
B CyCTaBax OCYLLECTB/ISIETCS MbILULAMH.
3apaHus Ha 3aKpensieHWe Mateprana MOXKHO NPeASIOXKUTb B TECTOBOMW hopMme.

g CTpoeHme, TUMbl KOCTEl 1 NX CoeauHeHue (2) HES
BbinonHute 3agaHus.
Al 4
Ne 1. KocTb 06pasoBaHa TkaHbio @ o
_ HepBHOW @ @
J snuTennansHom @
J COEVHUTESNILHO @
) MBbILLEYHO @
I
® |
o
«
992"
hd
g CTpoeHme, TUMbl KOCTEl 1 NX CoeauHeHue (2) HES
BbinonHute 3agaHus. -]
Al
Ne 2. T110CKOI KOCTbIO SIBNSIETCS @ o
@
» 6GenpeHnHasa r@
2 nonatka @
2 MO3BOHOK @
J nokrtesast
©) -
® |
o
«
992"
hd
—
g CTpoeHue, TUMbl KOCTEl 1 Mx coeauHerme (2)
BbinonHute 3agaHus.
. Al
Ne 3. MyBuaTOI KOCTbIO IBNSETCSA @ o
O nokrtesast @ @
-
D MO3BOHOK ©)
 Manas 6epuoBsast @
J KOCTU cBOJA Yepena @
I
®
o
«
992"
hd
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11. 3nu3006! ypokoB

CTpoeHue, TUMbl KOCTEN U UX coeguHeHue (2) BER
I BbinonHuTe 3agaHus. ™ ]
N Al
Ne 4. HemnomBmXHOe COeAMHEHWE KOCTe JocTuraeTes @ o
obpasoBaHuem @

0 WwBOB @

0 XPSLLEBbIX MPOKIAA0K @

_ COEMHEHVS KOCTE C MOMOLLBIO XPSALLEN @
J CycTaBoB @ I
ok
o
«
5"

v

CTpoeHue, TUMbl KOCTEN U UX coeguHeHue (2)
Bbimonxute 3apgaHus.

PN
Ne 5. MoaBMXHOE COEAMHEHNE KOCTeN 4OCTUraeTcs @ o
obpasoBaHuem @
J CyCTaBOB @
0 XpALLEBbIX NPOKNALOK @
o . 7
_ COEOVHEHWsI KOCTEN C MOMOLLbIO XPSLLEN @
J weoB @ -‘
ok
o
«
58"
v

CTpoeHue, TUMbl KOCTEN U UX coeguHeHue (2)
‘ Bbimonxute 3apgaHus.

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

coxpaHeHnune pop @
J XPaHEHN Mbl
©,
0 3almTy BHYTPEHHMX OPraHoB r@ ;
@ N
@ Q
«
599"
V|

g

54




11. 3nu3006! ypokoB

11.6. Ypok 6uonorun. CKener 4yesioBeKa

Llesu ypoKa: U3yunTb CTPOEHHE CKeNeTa YenoBeka.

XOA YPOKA

ObvscHeHue HoBo2zo mamepuaa.

Bonpocbl k yyawumces:

— BcnomHuTe M3 Kypca 300/10rMM OCHOBHbIE OTAE/bl CKesleTa MieKonuTatoLwux. Mo-
npoObyiTe Ha3BaTb OCHOBHbIE aHAIOTMYHbIE OTAESbI CKE/IETA YEIOBEKA.

CkesneT 4enoBeKa [e/IMTCS Ha TP OCHOBHbIE YaCTH: CKE/ET rofIoBbl, CKE/IET TY/IOBULLA,
ckeneT KoHeyHocTew. [locMoTpuTe Ha aKpaH.

9| CTpoenue, Tunel KocTel U ux coepuHenue (1) HQQQ
CKeseT YenoBeka 6
o S @ “w
KoCTH | KoCTH o7
Bucounan
oo @

xooTs
seprieseniocTHan
xocTs
ay6ui

@) coynosan
- xocTs
WENHBLIA

oTAEN @ HUXHEeniocTHas
M03BOHOYHIKA KoCTb,
samenounan
o @ @ Yoo
nnevesan 2 ® nonanca
oors @
pétpa 7
rpyanva (0 MOSICHUYHBIN @
o
Koot NOBBOHOMHVKA @
npeanncubn T
KoeTH KuCTH
[PYAHOW OTAEN " @
no3soHOHIkA & ECTHOBA ]
NOBBOHOMHMUKA @ Aa
Tasosue (7
KOMYMKOBBIN
) &
Genperran MO3BOHOUHMKA
e =
apkonenmas X
wwanan Gapuoas 2
KOGTU FoneHm KOCTM CTONL! @ 2)@]]
CTpoeHue, TUMbl KOCTe U ux coeguHenve (1) IQQQP
Ckenet [}
“«
v
a7

L

DISISICICIS
\EA

onm @)

]
—

Ckenet ronoebl — yepen.
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11. 3nu3006! ypokoB

PaCCMOTpMM OCHOBHbIe OTAeNbl Yepena: MO3roBow U ﬂMLJ,eBOle. 3anuvem B TeTpagb,
KaKUWMU KOCTAMU 06pa3OBaH MO3roBoM 1 ﬂMLl,eBOl:i OTAeIbl Yepena.

J

9| Ctpoenue, Tunb! kocTel u ux coegutenve (1) BE
CTpoeHue Yepena

o
=
=

2

DIGICIOICES)
S 30 [E

S
—

@)

Yepen BbINOMHSAET: 3aLMUTHYIO (PYHKLMIO — 3aLLMLLAET OT BHELLHWX NMOBPEXAEHWH ro-
JIOBHOW MO3T W OpraHbl YyBCTB, ONMOPHYIO — K HEMY KPENSATCS MbILULbl IULA.

OcHoBHble OTAENbI CKe/eTa Ty/IOBULLA — 3TO rpyAHas KJeTka U No3BOHOYHHUK. Mocmo-
TPUTE BULEOPOJIMK U OTBETbTE Ha BOMPOC: Kakasi 0COBEHHOCTb B CTPOEHWH MO3BOHOUHUKA
CMsIr4aeT TOIUKM NpU Xofbbe, Here, npbikkax? PaccMOTpUM, U3 KaKUX OTLEIOB COCTOMT
NO3BOHOYHMK.

J

CTpoeHue, TUNbI KOCTEV U UX coeguHenue (1) aE
CTpoeHme MO3BOHOYHUKA

o
=
=

2

(B

DISISIGICES
S & 3l

S
—

@)

PaccMoTpumM, KakuMK OTAenamu npeacTasieHa rpyaHas KaeTtka. 1o rpyauHa, pebpa
(12 nap), pebepHbie xpswu. [pyaHas KneTKa BbINOAHAET PYHKLUWK: 3aLUUTHYIO — 3alliu-

(50 )




11. 3nu3006! ypokoB

LWaeT cepaue, NIerkie, KpyrHble coCyAbl U Apyrve opraHbl OT NOBPEXAEHUH, ONOPHYIO -
CNY>KUT MECTOM NMPHUKPENJIEHUS IibIXaTe/IbHbIX MbILLL,.

g CTpoeHue, Turbl KOCTeN U ux coegutenue (1) !gggp
CTpOeHMe FPYOHOM KNeTKu

=

SIOISIOIOYS
> ¢ 30l

58
S

En OO

3akpenneHue 3HaHUK NPOBOAWTCS B NPOLIECCE BbINOJIHEHUSI MHTEPAKTUBHOIO 3aiaHus
«Cobepu ckenet BepxHEH KOHEUHOCTHY.

g CTpoeHue, TUNbl KOcTel u ux coeguHexue (1) lgggP
Cob6epu Mofesb BEPXHE KOHEYHOCTU YesI0BEKA:

=

‘%

DIDISIOIOYS
> ¢ 3l

58
S

=AOLOL

MpoBepKa yCBOEHUS yUaLLMMUCSH OCHOBHbIX 3HAHWH NPOU3BOAMTCS NPH NOMOLLM WHTE-
paKTUBHOM Tabnuubl.
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11. 3nu3006! ypokoB

Cr , TUNbI KOCTel U ux coeauHenue (1)
Ckener 4yenoseka

(_lofx]

4«
4

[DIGISIOIOIS)
£ 3 fil X &

OC

2@]

Tak ke MOXXHO npennoXX1Tb ydyalwMMcs BbIMOSIHUTb TECTOBbIE 3a4aHUA U OTBETUTb Ha

BOMPOCHbI.

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

Ne 8. 0 4MCy NO3BOHKOB CaMbIM KPYMHBIM SBSETCS OTAEN

 MNOSICHNYHbIN
KPEeCTLOBbI

rpyaoHou

LIeHbIV

o8

4«
4

NGEONOICICICICIOIOIGL

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

Ne 11. OTBETbTE Ha BOMPOCHI:

(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
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12. lpunoxerue

12. MpunoxkeHue

12.1. NMepeyeHb UHTEPAKTUBHbIX NOCOOUI N0 PU3UKe
cepun «HarnapHas wKona»

1. ®uasuka. 7 knacc
2. ®uauka. 8 knacc
3. ®uauka. 9 knacc
4. JOneKTpoMarHWTHbIE BO/HbI
5. leomeTpuyeckas v BO/IHOBas ONTHKA
6. KeaHTOBas chusmka
1. SpepHas dpusnka
8. 3Jsonoumsa Becenennon
9. KuHemaTvKa M juHaMuKa. 3aKOHbl COXpaHEHHS
10. Cratuka. CTO
11. MexaHuueck1e konebaH1a 1 BOSHbI
12. MKT v TepmogmHamuka
13. dneKkTpocTaTiKa 1 aNeKTpogMHaMUKa
14. MocTosAHHbIN TOK
15. MarHuTHOe nosie. dneKTpoMarHeTuam
12.2. CopepxaHue pucka «<KBaHtoBasi pusuka»
YcnoBHbIe 0603Ha4YeHUs
ZlonosiHUTENIbHbIE MaTepHasibl K KpaHy
3% — WHTepakTWBHas Mogenb
— T1abnnup
@ — yBe/IMueHue pparmMeHTa, LONOJIHUTE IbHAs MH(DOPMaLMS
UHTepaKTUBHbIE 06bEKTbI HA IKPaHe
&) — uHTepaKTHUBHOCTD
@&, — anumaums
Iy — 3D-mogens
TabauLbl KO BCEM TEMaTUYECKMM 3KpaHam
1. Mpuctaskn CU ans 0603HaueHUs KPaTHDBIX U AO/bHbIX eAWHUL,
2. DU3nyecKue NoCTOsAHHbIE
Ne akpaHa Temartuueckuii Mogy/ib / 3KpaH
1 Tennoeoe uanyueHve
3 o~
1.1 AbcontoTHo uépHoe Tesio {F,
1.2 KeaHTtoBas runotesa NnaHka
1.3 3aKoHbI TEMIOBOro U3/yYeHu st

@, TennoBoe usnyueHue 3emnu
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12. lpunoxerue

Ne akpaHa Temaruueckuii Mogyib / aKpaH
1.4 Xop nyya B Mogenu abCconoTHO YEPHOTO TeNa ﬁﬁ
2 ®MoToadppekTt
2.1 OnbiT Ctonerosa. 3akoHbl hoToapdekTa
2.2 YpaBHeHue JHHLITENHa AN poToahdekTa
2.3 BonbT-amnepHas xapakTepucTrka potogrMoaa
2.4 OTKpbITHe ABNEeHUs hoTOIdeKTa @0
2.5 ®otoadppekr TF,
2.6 Kak JitHirerin oGbsichun chotoacpepext? &,
2.7 PaboTta BbixoAa A5 pasHbix MeTanoB @0
3 KopnyckynspHo-Bo/IHOBO# Ayasin3m
3.1 [undpakums 0AUHOUHbBIX POTOHOB Ha LUK
3.2 [undpakums ceeta Masioi MHTEHCUBHOCTH Ha LLEu
3.3 CBeT — 3TO YaCTHLbl WU BOJIHbI? @0
3.4 Mnotesa Jlyu ne Bponns @0
3.5 Onbit [3succoHa->xepmepa @0
4 BonHoeble cBOMCTBa YacTUL,
4.1 [nvHa sonxbl ge Bponnsa
4.2 CooTHolueHue HeonpeaenéHHocTen MeiseHbepra
4.3 Boposckue opbutbl {3,
4.4 LLnuna BonHbl Makpockonuueckoro Tena i3,
4.5 INeKTPOHHbIW MUKPOCKON @o
4.6 [MpocBeunBaroLLUi 3N1EKTPOHHBIH MUKPOCKON @0
4.7 CKaHUpYIOLWUK 31EeKTPOHHbIM MUKPOCKOT @0
4.8 MpumeHeHHe aneKTPoHHOro Mukpockona %,
5 MNnaHetapHas Mogenb aToma
5.1 OnbiT Pesepdopaa
5.2 OueHka paguyca sgpa
5.3 Mogenu atoma T3,
5.4 Ikcnepument Pesepdopaa
5.5 Pa3mepbl atoma 1 sapa atoma @0
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12. lpunoxerue

Ne akpaHa Temaruueckuii Mogysib / aKpaH
5.6 Mogenb atoma Tomcona (3,
5.7 kcnepument Pesepdopaa
5.8 Mogenb atoma Pesepdopgpa @0
5.9 OtpakeHue nyyka anba-4acTuL, 3010TOH honbrov ¥
6 ATtom Bogopopa (Teopusi Bopa)

6.1 Mepsbiit noctynat Bopa. Npasuno kBaHTOBaHKS
6.2 MoMmeHT umnyibca anektTpoHa. OpbuUTbI aneKTpoHa
@ OpbuTbl 3N1EeKTPOHA B aTOME BOJOPOAA

6.3 JHepreTHYecKui CnekTp atomMma Bogopoaa
6.4 Op6uTbl 31EKTPOHOB @0
6.5 KsaHTOBas Mogenb atoma @0
6.6 Mpeanonoserue Hunbca Bopa T3,
6.7 CraumoHapHble cocTosius atoma (3,
6.8 MonHas aHeprus aNeKTpoHa Ha opbuTe @0
6.9 Op6uTbl 21eKTPOHA B aTOME BOAOPOAA
7 ManyueHue U nornolleH1e ceeta aTOMOM
7.1 Bropoit noctynar Bopa (1)
1.2 Bropoit noctynar Bopa (2)
7.3 Cepus banbmepa gns atoma Bogopoga
7.4 MornoLieHne KOCMUUECKOTO U3/yYeHUsl aTMOCepPOK
1.5 MNanyyeHne hoToHOB @0
7.6 CnekTpanbHbiit aHanu3 {5,
1.7 Cepuu U3nyueHHs aToMa BoAopoaa
7.8 McnyckaHue KBAHTOB aTOMOM BOAOpPOLA ﬁﬁ
8 Jlazep
8.1 B3anmopeincTBre hoToHa C 3IEKTPOHOM aToMa
8.2 MpuHUKMN gencTeus pybrMHOBOro Nasepa
8.3 OnTUuecKoe yCUIeHWe B KpUcTanie
8.4 MNpumMeHeHne nazepos
8.5 KorepeHTHbI 1 MOHOXPOMaTHUYECKHUI CBET @0

(6]




12. lpunoxerue

Ne akpaHa Temaruueckuii Mogyib / aKpaH
8.6 MonyyeHne KorepeHTHOro cBeTa ‘,E\EO
8.7 Nazep &,
8.8 Tunbi nasepos {5,

S e

SLe RN S9N

S9N

S e xRN

12.3. OTBeTbl K 3aaHUAM

TennoBoe usy4eHune
Ot Temnepatypbl
KeaHT

3,37 - 107" O
6,6-107"m

0.1,4-10% kr-m/c

doroappeKt
2,8-107" Ik
4B
6,6-107"m
375 Hm

0. 1,57 -10% Iy

KopnycKynsipHo-BOJIHOBOM Ayain3m
3,96 - 107" IO

B 2,5 paza

1,310 kr-m/c

YmeHbwutca B 1,5 pasa

0.2

BosnHoBbIe cBOMCTBa YacTuL
1,1-107%m

YmeHblmnaco B 3 pasa

Y anekTpoHa

YmeHbwunach B 1,2 pasa

0. 100 kr-m/c

lMnaHeTapHas Mogesb aToMa

JneKTpocTaTHyeckoe nose sigpa atoma 3o/10T1a

flapo atoma UmMeeT Masbie (N0 cpaBHEHUIO C aTOMOM) pa3mepbl
3-107"m

1,6 - 1072 Ik

ABMXKYLLLAACA 3apAa*KeHHaa YacCTula. 3ﬂeKTpOH — 3apsArKeHHasa YaCTuua, OBUXKYLLaACA

C LEHTPOCTPEMUTE/IbHBIM YCKOPEHUEM

62
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12. lpunoxerue

S9N

Se RN

0.

ATOoM Bogopofa (Teopusi bopa)
8,2-10%H

2,2-108m/c

4,1- 10" pag/c

2,2-107"® k= 13,75 3B

.4,3-107"% Ik =—26,9 3B

Vlsﬂyqume u norioweHne ceeta atoMom
Ek - En

3-107" O

4

—=2,17-107"® Ox =—13,6 3B

.3

Jlazep

I/I36eraTb nonagaHua na3epHoOro U3slyd4eHua Ha CeTdaTKy rnasa

B MeTaCTa6M}1bHOM COCTOSAHWU INTEKTPOHDbI HAXO4ATCA 3HAYHUTEIbHO O/bLUE
)'IasepHoe U3ny4eHne KorepeHTHo

2,85 107" IO

0Kn
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12. lpunoxerue

Cepus «<HATNAOHAA LLUKOJIA»

NHTepakTUBHOE yuebHOEe nocobue
«HAMTNAOHAA OU3UKA.
KsaHToBas douanka»

WNnes nocobus — KydpsBueB A.A., LLlanoB B.J1.
CueHapuu 1 gusaiH uHTepakTMeoB — KyopsBueB A.A.
[u3aiiH 1 xyposkectBeHHoe odpopmaerne — JemosHoBa /1. B.
Nnnoctpaumu — 3axapkura M. P.
XypoXkecTBeHHbINW pepaktop — HemesHoBa J1.B.
ABTOpbI 3a8aHUKH — 3acy>KEeHHbIW yuuTesb
Poccuiickon Mepepaunu fpomyeBa O. /.,
KaHauaat oM3nKo-mMatematueckux Hayk bo6owura C.b.
Pepaktop — JloHyoBa I A.

Koppektopbl — CadoBrukoBa H.C., MBaroBa JI. /.
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