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MCTO,HI/ILIGCKI/IG PCKOMCH IallTun

CucTeMaTnyeckoe UCIONb30BaHUE CPENCTB NH(POPMAITHOH-
HbIX TexHomoruii (UT) B mporecce U3ydeHns MaTeMaTHKH TIPHU-
BOJUT K COBEPIICHCTBOBAHHUIO YUEOHOTO MPOIIECcca, pa3sBUBACT
CaMOCTOATENILHOCTh 00YUaIOIIErocsi B MOMYUYCHUH UM 3HAHUH,
MO3BOJISICT EMY PEaM30BaTh COBPEMEHHBIC METOIBI cOopa, 00-
paboTKH, iepeaaun HHPOpMAIMK 00 U3yIaeMBIX MaTeMaTHUEC-
KHX O0BEKTaX U UX OTHOILIEHUSIX.

Paccmorpum npumeps! ucnons3osanus UT Ha ypokax ma-
TeMaTHKH B 6 kiacce. [TokaxkeM 3TO Ha MpUMeEpe TPeX MaKeTOB:
«Kusas T'eomerpusi», MathCAD, Excel.

Tema: IIpoueHTsI

[Ipu u3ydyeHuu 310l TEMBI YIUTEND MOXKET MIOKA3aTh YYEHHU-
KaM BO3MOXXHOCTH makera «)XuBasg 'eomerpus» Ha mpumepe
cnenyromieit 3anaun (ctp. 40*). Ha skpaH BEIBOIUTCS YCIIOBUE
3a1a4y, AuarpaMma 1 KHomnka «PereHue».

* 3mech U nayee yka3zaHbI CTPAHUIIBI yIeOHOTO MOcoOms: MaremMaTuka:
6 xiacc: YueOHHK [y1st 0011e00pa3oBaTeNbHBIX YYCOHBIX 3aBeneHH i/
I'B. Jopodees, C.b. CyBoposa, N.®. llapsirun u jp.; mom pexn.
I'B. Jopocdeera, N.®. [Hapsiruna. M.: [Ipoda, 1995.
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JI. I1. Maptupocsa

VYuurens oOBsCHSET, 4TO, Ha’)KaB Ha KHOMKY «PerieHune»,
MOXHO YBUJETh C IOMOIIBIO HAJIOKEHHS OAHON JHarpamMMsl,
00o3Hayaromel KBapTIuiaTy B JoMax 0e3 mudTa, Ha APYTYIO K-
arpamMmy, 0003HAUYaIONIyI0 KBAPTILJIATy B IoMax ¢ JTU(TOM, YTO
KBapTIUIaTa B I0Max ¢ JIU(TOM B 2 pa3a OoIblile KBapTIJIaTH B
nomax Oe3 nudra. OTHOBPEMEHHO Ha SKpaHE MPOUCXOINT 3a-
MIUCH PEIIEHUS 3aJauu.

Janee yuutens 3aJaeT y4eHUKaM BOINpPOC, KaK M3MEHUTCS
JuarpaMma, eclid KBapTivlata B JOMax ¢ JUQTOM OyaeT Takas
e, KaK M B IoMax 0e3 udra (1uarpaMmbl JODKHBI TOTYYUTh-
Csl OIMHAKOBOM BBICOTHI). [Ipu 3TOM yYEHUWKH IO pe3yibraTy
CYIAT O BO3MOXKHOCTSIX MOCTPOEHUS AHMArpaMMbl CPEACTBAMU
nakera «Kusas ['eomerpus». [TonoOHbIe Bompock! (B 3,5 pasa,
B 0,5 pa3a) MOXHO TOBTOPSTH, HOPMUPYSI TO3HABATEIBHBIN WH-
Tepec yyaluxcs K Bo3MOXHOCTIM nakera «)Kusas [eomerpus».

Tema: Ta0nunbl U TMArpaMMbl

[Ipu n3ydeHuu 3Toi TEMBI YUHUTENb JOJKEH OKA3aTh yde-
HUKaM BO3MOXXHOCTH rnakera Excel mist cocraBnenus Tabmui,
cTonOuaTBIX W KPYrOBBIX IuarpamMM. PaccMoTpeH Takxke Hpu-
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MeTOI[I/I‘IGCKI/Ie PCKOMCH IallTun

MEp COCTaBJIECHUS KPYroBOH AuarpaMMbl C HUCIOIB30BAHUEM
nakera «Kupast reoMmerpusi».

VYuurens BHIBOAUT Ha dKpaH 3agady 1 (ctp. 43): ycioBue
3a1a4y, Tabnuny ¢ GaMIIMsIMH paboynX, KOTMYECTBOM SIIHU-
KOB U TaONUILy, KOTOPYIO YYEHHKaM HY)KHO 3allOJHHUThH B IPO-
1ecce penieHus 3a1add. Taxke Ha 3KpaH BBIBOIATCS KHOIKH
«Hogwle 3HaueHus», «[lomonmuk» u «IIpoBepka».

B Microsoft Excel - Npurep] _noouii.xls

&) Pain Mpaexa Bra Bergera Popmar Cepevc Oandeie Orno Crpasa

Dedaegky|sero @z A 403 2 netwrmn =10 «|[x (& ¥ [=
F23 = =
A ] B [ c [ o I E ] F I ] =
Tema: YTeHWe U cocTaBneHne Tadnuy,. Il
3agava Ne 1

T'pynna padouux cobupaeT NOMHAOPbI H CAAET YHETHHKY HANONHEeHHBIe ALUWKH.
[na noacyeToB y4eTHUK HCNONLIYeT TAbNUUYy, KOTOPAA K KOHLY PadoTkl MOXeT HMeTL creaylowmil BHA:

HoBble 3Ha4YeHnA

1y P . DY P NoACYHTEIBAGT
3apnnaty paGo4ero cnenyl p : 32 KaXABIA CAAHHBI AWMK HauucnAeT emy no 1000 p.

EIREEERE

=1

[~}

=

o

31y 2apnnarty y4eTHHK cuaeT Dyxrantepy ana

=

=

M M3 3apaboTaHHON CYyMMbI BLIMHTAET NOJOXOAHBIN HaNor, KoTopklil coctagnAeT 12% [lnA BbINnaThi 3apnnathl
Byxrantep

3adaHue: 3anonuute Tabnuuy RAHHBIMK.

@

@

1
=1

o ma (1
P Pl

o
o

14 [4]» [»i}\3apaval { 3ana4a2 [ Sanaual [ Saasuad / 3anaues /. 11
FoToE0 |1 [

[ LIJ:I
== == [

VYuurens akeHTUpyeT BHUMaHUE YUEHHKOB Ha MTPOLIECCE CO-
34aHUs ¥ 3aloHEeHUs TaOmuIbl cpeactBamu makera Excel u
OOBSCHSET, YTO, Ha)KaB Ha KHOIKY «IIOMOIIHUK», y4eHHK MO-
JKET MONMYYUTh CIPABKy O MOPSIKE 3amoHeHus1 Tabmumsl. s
BBOJIa 3HAUCHUH 3apILIaThl HY>KHO BBIIEIUTH COOTBETCTBYIOIIYIO
SYeHKy Ha)KaTHEM JIeBOW KIIaBHILHM MBILIIM U BBECTH IMOTy4YeH-
HOE 3HaueHue (U1 BHIYMCIICHHS 3HAUCHUI 3apIuiaThl HEO0OXO-
JUMO KOJIMYECTBO HAINIOJIHEHHBIX COOTBETCTBYIOIIUM PabOTHH-
KoM smuKkoB yMHOXUTh Ha 1000). /lns BBOma 3HaYeHUi
MOIOXOIHOT0 HAJIOra HEOOXOIMMO BBIACITUTH COOTBETCTBYIOLIYIO
SYeHKy Ha)KaTHeM JICBOM KIIaBHILIH MBI W BBECTH BBHIUYMCIICH-
Hoe 3HaueHue. 1715 BEIYMCIeHUS 3HAYEHUH Hajlora HeOOXOIMMO
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JI. I1. Maptupocsa

3apIuiaTy Ui COOTBETCTBYIOILETO pa0OTHUKA yMHOKUTH Ha 12
u paznenutb Ha 100. /st BBoma 3Ha4eHMid CyMMBI K BBIJaue HY>KHO
BBIZICNIUTH COOTBETCTBYIOLIYIO SUCHKY Ha)KaTHEM JICBOM KJIABUILH
MBI W BBECTH 3HAYECHWE WTOTOBOM CYMMBI, IUISl BHIYUCIICHUS
KOTOpPOM HEOOXOMMO BBIYECTh M3 3apIUIATHI CYMMY ITOAOXOIHOTO
Hajiora. Y4uTenb 00bsICHACT yIeHUKaM, YTO MPOBEPUTD BHITIOIHE-
HHE 3aJaHUsI MOKHO, IIETTKHYB JIBOW KJIABUILIEH MBIIIN Ha KHOIKE
«IIpoBepka». B cirydae, ecnm gomy1ieHa ommoKa, mporpaMma crpo-
CHT, XOTHUTE JIM BBl UCIIPABUTh HENPaBUIbHbIC 3Ha4eHus. B cirydae
YTBEPAUTENHHOTO OTBETA OIIMOOUHbIE 3HAUECHHS IIOACBETSATCS Kpac-
HBIM [IBETOM U YUEHHK MOKET OIPOoOOBaTh BBECTH HOBBIE 3HAUE-
Hust. Eciam ydeHuKy He Hy)KHO padoTaTh B PSKHME HCTIPABICHUS
omMOOK, TO, Ha’KaB Ha KHOITKY KHET», OH MOXKET YBHCTb MPaBUJIb-
HBIC 3Ha4eHUsI B HOBOH Tabmuue «OTBer».

VYuuTens Takxke OOBACHSET, UTO HAXKaTHeM Ha KHOMKY «Ho-
BbIe 3HAYEHUS» MOKHO BBECTH HOBBIC JaHHBIE B Tabnuiy ¢ ¢a-
MUJIASMHI M KOTHYECTBOM SIIIIHKOB.

Takum 0Opa3oM, yUUTENIb JEMOHCTPUPYET MPOLIECC PELICHUS
3a1a4y IIar 3a LaroM ¢ BEIBOJOM OOBSICHEHHUH 10 KayKI0MY Iary
U BbIAAYel pesynbrara. [Ipu 3ToM ydeHuKaM MpenocTaBisieTcs
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MCTO,HI/ILIGCKI/IG PCKOMCH IallTun

BO3MOXHOCTh OCYIIECTBICHUS NH(DOPMAIIMOHHON JEATEIbHOC-
TH cpenctBamu makera Excel mo o6paborke nubopMaIuu o co-
OTBETCTBHH Ka)KJIOMy YYaCTHUKY paboT ero 3apIuiaThl, IOJI0-
XOJTHOTO Hajora U CyMMBI K Bbigaue. MHpopmarmonHas
JeATEIIbHOCTD OCYIIECTBIIICTCS TI0 allTOPUTMY 3aIlOTHEHHSI Ta0-
JIUIIBI CpencTBaMu makera «Excel». B pesynbrare qanHoi pado-
THI Y4EHUK OCO3HAET BO3MOXKHOCTH PEIICHUS 3a]1a4u CPEIICTRA-
mu nakera Excel.

3agaua 2 (ctp. 44). Yuurenb NpeacTaBiseT yICHUKAM eIle
onny 3aga4qy. Ha sxpaH BBIBOASTCS yCIIOBHE 3a/1a4H, TaOIMLA C
pe3yasTaTaMu COpeBHOBaHMM, KHONKH «[lomornnk», «HoBbie
3HaueHus» U «IIpoBepka».
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VYuurtens 00bACHSET, UTO MOCNE HaxaTus: Ha KHonKy «Ilo-
MOUTHHK» YUEHHUKH MTPUCTYNAIOT K 3aII0THEHUIO KOIOHOK «OUuKu»
u «Mecto» B Tabmune. HaxxaB Ha kHonky «IIpoBepka», yueHu-
K{ MOTYT YO@IUTHCS B IPABUIIBHOCTH 3aIIOTHEHHS MU YBUICTh
BbIJICNICHHBIE KPACHBIM IIBETOM JAOMYILIEHHBIE OIUOKU. B ciy-
Yae, ecIi YUYeHHK JOMYCTHJI OMIMOKY, MporpaMma CIpOCHUT, XO-
YeT JM OH MCIPaBHUTh HENpaBUJIbHBIEC 3HaYeHUs. B ciaydae yt-
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JI. I1. Maptupocsa

BCPAUTCIBHOI'O OTBCTA YUCHUK I10J1Y4aCT BO3MOXHOCTL UCIIpa-
BUTH OIIMOOYHEIC 3HAYCHUA, BBIACIICHHBIC KPACHBIM I[BCTOM.
Ecnu YUCHUKY HC HYKHO pa6OTaTL B PCKHUME UCHPABIICHHUA
OH_II/I6OK, TO OH HA’)KUMACT Ha KHOIIKY «KHECT» U Ta6J'II/IL[a 10110~
HACTCS MMPAaBUJIbHBIMU 3HAYCHUSIMU.

B Microsoft Excel - Mpuriep]_Hobbif. xks EEMEE
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VY4eHnkaMm, CIpaBUBLIMMCSI C 3aJJaHUEM, YIUTETb OOBSICHSIET,
YTO NpPH HAKATUM Ha KHONKY «HOBbIE 3HAUEHUs» NMPOUCXOIUT
OOHOBIIeHUE TaOMUIBI (Kaskaash KOJIOHKA TaOJIUIbI TIPHHUMAET
HOBbIe 3Ha4eHust). [Tocre aToro, HaskaB Ha KHOMKY «[ [OMOIITHUK,
YYEHHUKH IIPUCTYNAIOT K 3aMOJHEHNIO KOMOHOK «Ouku» n «Mec-
TO» B Tabnuue. YuuTenb oOpamaeT BHUMaHUE YYEHUKOB Ha TO,
KaK ¢ U3MEHEHHEM 3HAueHUI TaOMUIIBI MEHSIOTCS Pe3yNbTaThl
Maruell (3HaueHUst KOOHOK «Oukm» U «MecTo»).

Takum o6pa3oM, y4EeHHUKH B MPOLECCE PELICHUS 3a/1a4u T0-
JY4aloT MPEICTaBICHNE O BOBMOKHOCTSIX COCTaBJICHHS Tabnu-
1Bl CpezicTBamMHu makera Excel.

3agaua 3 (cTp. 56). Yuwmrenp mpemiaraer ydeHMKaM 3aja-
9y, pelIeHre KOTOPOi MPETOCTaBUT UM BOZMOXXHOCTB IIOCTPOE-
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MCTO,HI/I‘IGCKI/IG PCKOMCH IallTun

HHS ¥ YTEHUS CTOIIOUATOM TarpaMMbl cpeicTBamu makera Excel.
Ha skpaH BBIBOIATCSl yCIOBHE 33Ja4d, AMAarpamMma, KHOIIKH
«Copoc», «IIpoBepka», «[IoMOLITHUK» M BOIIPOCH], HA KOTOPHIE
YYEHHUK JOJIKEH OTBETUTH.

Yuurtenb 00bSICHACT YUCHHKY, UTO MPOBEPUTH OTBETHI HA
BOITPOCHI MOJKHO, Ha)aB Ha KHOMKY «IIpoBepka» psiioM ¢ BoI-
pocoM. YUuTeIh TaKkKe OOBACHSET, YTO HAXKaTHE KHOMKH
«COpoc» Mo3BONSET BEPHYThH AUATPAMMY MOCIIE KaX0r0 OTBE-
Ta B MCXOAHOE cocTosiHue. TakuMm 00pa3oM, paboTa B pexKHMe
CaMOITPOBEPKH PAa3BHUBACT MHTEPEC K BO3MOKHOCTSM MaKeTa
«Excel».

3agaua 4 (ctp. 53). YuuTens npemiaraer y4eHHKaM 3a71aqy,
pelieHne KOTOpol MPEaOCTaBUT UM BO3MOXKHOCTH TIOCTPOCHUS
W YTeHUS KPYroBO# JAuarpaMmbl cpencreamu nakera Excel. Ha
9KpaH BBIBOIATCS YCIOBHE 3a7aud, Auarpamma, kHomku «Ho-
BbIC 3Ha4YCHUS», «[IOMOIHUK» U BOIIPOCHI, HA KOTOPBIC YICHHK
JIOJKEH OTBETHTb.



JI. I1. MaptupocsH

HaxaB Ha kHONKy «[IOMOITHMK», YIEHUKH MPUCTYHAIOT K
PELICHUIO U BBOAY OTBETOB Ha BOMPOCHL. YUHUTEIb OOBSCHSIET,
YTO JUIsl OTBETA YUEHUKAM HY)KHO BHUMATEIIbHO U3YYUTh JUar-
pammy. Jl1s1 oTBETa Ha MEPBBIM BONPOC HYKHO HANTH HA Iuar-
pamme camoe OO0JIBILIOE YHUCIO. 3aHATHE, COOTBETCTBYIOLEE ITO-
My 4Hcly U OyIeT sIBISTHCS MpaBUIIBHBIM OTBeToM. [lanee,
LIETKHYB JIEBOM KIaBUIIEH MBIIIN IO CTPENIKE, PACIION0KEHHON
cIpaBa OT MOJs OTBETAa Ha NEPBBIM BOIPOC, B MOSBUBILIEMCS
CIHCKE HY)XHO HalTH TpeOyeMoe 3aHATHE U MICIKHYTh 110 HEMY
JIeBOM KJIaBUILEH MBIIIH. [[J11 OTBETa HAa BTOPOM BOIIPOC YUEHH-
Ky HY’)KHO HaliTH Ha TMarpaMMe caMo€ MaJIEeHbKO€E YU CII0. 3aHsI-
THE, COOTBETCTBYIOILEE 3TOMY YUCIY, ¥ Oy/IET SBIATHCS MTPABUIIb-
HBbIM O0TBeTOM. l1lenkHyB J€BOI KJIaBUILEH MBIIIH 11O CTPEIKE,
PacHOIOKEHHOM cIipaBa OT IOMs OTBETA Ha BTOPOW BOIPOC, B
MOSIBUBLIEMCS CITUCKE HYXKHO HalTH TpedyeMoe 3aHsTHE U el
KHYTb 110 HEMY JIEBOH KinaBuIIel MbIy. OTBETUTH HA TPETUN
BONPOC MOKHO, Hali/isl HA AMarpaMMe YUCi0, COOTBETCTBYIOILEE
3aHATHIO «CIIOPT» U BBECTH €r0 B MOJIE OTBETA HA TPETUH BOII-
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MCTO,HI/ILIGCKI/IG PCKOMCH IallTun

poc. VYuurens 00bICHICT YUYCHUKY, UTO OH UMCCT BO3MOKHOCTDH
IMPOBCPKH OTBCTA Ha BOMPOCHI. HJ’IFI 9TOro €My HYKHO HaKaTb
Ha KHOIIKY «HpOBCpKa» pAaAOM € COOTBCTCTBYIOIIIUM BOIIPOCOM.
HporpaMMa TMOKaXXCT PC3YJIbTAT BBLIMMOIHCHUA 3aJaHUA, HAIIU-
caB «HpaBI/IJ'IBHO», €CJIKM OTBCT HAa BOIIPOC OBLI NpaBUJIbHBIM U
<<HCHpaBI/IJ'II>H0», C€CJIM JOIMYIIICHA OIIIMOKA.

VuuTens Takke 00bICHSIET YUYCHUKY, UTO HAKAaTUC KHOIIKN
«HoBEBIE 3HaYEHUI» ITO3BOISET U3MEHUTH AuarpaMmy, To €CThb
YCJIOBHEC 3aa4U. Bo3MOKHOCTE U3MEHEHUS YCJI0BHA 3aaa44, a
TAKKE PCKUM CaMOIPOBCPKU pa3BHUBAIOT HHTCPLEC K BOSMOXHO-
cTam nakera Excel u k MmaremaTuke.

3agaga 5 (ctp. 53). Yunrenp npeacTapisieT y4eHUKaM 3a/1a-
4y Ha YTEHUE U COCTaBJICHHE KPyroBoi Auarpammbl. Ha skpan
BBIBOZISITCS YCIIOBUE 3aJa4H, AuarpaMma, KHonku «HoBble 3Ha-
yeHus», «[lomomHuk», «[IpoBepka» M BONPOCHI, HA KOTOpPBIC
YUYEHHKY MPEACTOUT OTBETHTH.
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JI. I1. MaptupocsH

VYuutens npepiaraer yueHUKy BHUMATENbHO U3YIUTh JUar-
paMMy U I1OCJIe 3TOrO MEPEUTH K OTBETAM Ha BOMpOCH!. s oT-
BETa Ha MEPBBIM BONPOC HY)KHO HAWTH Ha AMAarpamMme 4HCIIo,
COOTBETCTBYIOLIEE JOCTOBEPHOMY COOBITHIO, KOTOpOE U Oyzmer
SIBIIATHCS. TIPaBWIBHBIM OTBETOM. Jlanee Hy)KHO ILENKHYThH Jie-
BOM KHOIKOH MBIIIH 1O CTPEIIKE, PACIIONOAKEHHOM CIIpaBa OT MOJIs
OTBETa Ha MEPBBII BONPOC, B MOIBUBLIEMCS CIIUCKE HANTH Tpe-
OyeMoe 9HCII0 U IETKHYTh 10 HEMY JIEBOM KHOMKOM MBIIIH. J{jist
OTBETa Ha BTOPOH BOIPOC YUEHUKY HY)KHO HalTH Ha rarpam-
M€ YHUCII0, COOTBETCTBYIOIIEE BO3MOKHOMY coObITHIO. HMmcIo,
COOTBETCTBYIOIIEE 3TOMY YCJIOBHIO, OyAET SBISTHCS MPaBUIIb-
HBIM OTBETOM. 11]eTKHYB JIEBOM KHOIKOM MBIIIH 110 CTPENKE, pac-
MOJIOKEHHOM CIpaBa OT MOJsS OTBETA HA BTOPOM BOIpOC, yye-
HUK B TNOSIBUBIIEMCS CIIMCKE HAXOAMT TpedyeMoe YHUCIO H
HIeJKaeT 0 HEMY JIEBOW KHONKOW MbImH. [l oTBeTa Ha Tpe-
THH BONPOC HA JUarpaMMe HaXOAWUTCS YHMCIO, COOTBETCTBYIO-
11ee HeBO3MOXXHOMY cOOBITHIO. OHO U SIBIISIETCS] OTBETOM Ha BOII-
poc. Yuutenb AOKEH OOBACHUTH YUYEHUKY, YTO OH MOXKET
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MCTO,HI/ILIGCKI/IG PCKOMCH IallTun

MIPOBEPHUTH CBOM OTBETHI, HAXKaB Ha KHONKY «[IpoBepka». Omm-
OOYHbBIC 3HAYEHUS YUCHHK MOXKET MCIPABUTH M MPOBEPHUTH 3a-
JTaHHE 3aHOBO.

[ Microsoft Excel - Mpumep]_nosuixls e[ [#]x]
] ®ain Mpsera Bug Boraexa Fopwar Cepewc Dewse Oxvo Copasc L
Duna\étw\ss RS0 [R5 u\gaww @M&@E—‘WW-‘ cElf sl ARR
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VYuurens Taxke 00BSICHAET YUEHHKY, YTO Ha’KaTHe KHOIIKH
«HoBble 3HaUeHNA» O3BOMSAET U3MEHUTH JUarpaMMy U Ipenoc-
TaBIsAET YUEHHKaM BO3MOXXHOCTb HOBOTO OTBETA HA BOIPOCHI.

Takum o6pa3oM, yueHUKH, HaOII0Aas Ha SKpaHe MHOTOKpart-
HOE N3MEHEHHE TUarpPaMMBbl, MOTYT CYIUTh O BOBMOXHOCTSX €€
MOCTPOCHUSI CpeicTBaMu makera Excel.

3agauga 6 (ctp. 54). YuuTens npeacraBiseT y4eHUKAM 3aj1a-
9y U Ha TIpUMEpE ee PEIICHNs 3HAKOMUT YYEHHUKOB C BO3MOXKHO-
ctamu nakera «Kusas ['eomerpus». Ha skpan BeIBOOSTCS yC-
JIOBWE 33/1a4H, IMarpaMma, Ha KOTOpOil OKa3aHO COOTHOLICHHE
CYILIM 1 MUPOBOT'O OK€aHa Ha MOBEPXHOCTH 3eMJIH, a TAKKe KHOII-
Ka «PemeHune».
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JI. I1. MaptupocsH

VYyutens npegnaraer yuieHUKy HaWTH OTBETHI Ha BOIPO-
CBI, IOJIB3YACH cpeacTBaMu nakera «)Kupas ['eomerpusi». Yuu-
Teb NOKEH OOBSACHUTH YUCHHKY, UTO AJIS TOTO, YTOOBI BBI-
YUCIUTD, CKOJIBKO MPOIIEHTOB MOBEPXHOCTH 3EMJIN 3aHUMAET
OKeaH, HeOOXOAMMO IIEIKHYTh MBIIIBIO B TOW YacTH AHar-
paMMBI, YTO OTBEAEHA MOJ OKEaH, BOMTU B MeHI0 «l3Mepe-
HUS» U BBIOpaTh KoMaHay «llnomane». B pesynsrare Ha 3K-
paH BBIBOAUTCS MOJY4YEHHOE 3HaueHue. To ke camoe
HE0OXOANMO MPOJENaTh AJisl TOTO, YTOOBI ONPEAETUTH, CKOJb-
KO IIPOLIEHTOB MOBEPXHOCTH 3€MJIHM 3aHUMAET Cylla. Y UYuTeIb
Takxe OOBSACHAET YUCHHUKY, UTO MOcie BbIOOpa B MeHIO «M3-
MEpEHHUI» KOMaHAbl «BBIYUCIUTH» Ha DKpaHe MOSIBUTCSA OKHO
KaJIbKyJSITOpa, B KOTOPOM HaOHUparoTcs GopMyInbl, IO3BOIIS-
IOIIM€ BBIYUCIUTD, CKOJIBKO IPOLIEHTOB MOBEPXHOCTH 3EMIIU
3aHUMaeT MHUpPOBOM OKEaH U CKONBKO MPOLEHTOB 3aHMUMAEeT
cymia.
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MCTO,HI/ILIGCKI/IG PCKOMCH IallTun

B PE3YIBTATC HAKATHUSA KHOIIKN «PermieHue» YYCHUK MMOITYy4YacT
BO3MOXXHOCTb Ha6HIOI[aTL MMpoNeCC pCUICHUA 3aJa41 Ha 3KPAaHC.

15



JI. I1. MaptupocsH

Taxum 06pa30M, YUCHUKH CYAAT O BO3BMOXKXHOCTAX IMMOCTPO-
CHUSA KPYTOBBIX OAUArpaMm CpCICTBaMU IAKETa «Xwusas I'eo-
MCTPUA».

Tema: IlapajienbHbIe IPAMBbIE

VYuurens NpeAcTaBIseT YUCHUKaM Ha KpaHe 3amady (CTp.
68). [1pu 3TOM Ha KpaH BBIBOIATCS YCIOBHE 3a/1a4H, PUCYHOK,
kHonkH «Pemenne» u «Ilomormmp».

Vuurens npeajaract y4CHUKY BbIACIIUTL OJHY U3 OTUX IIPA-
MBIX Ha)XaTHEM JICBOM KIIaBHUIIN MBI, HEC 3a4€Bad paanualib-
HBIC IPAMBIC. ITocne sToro BBIJICIICHHYIO MTPSAMYIO HYKHO «IIC-
peTalmuTh» Ha APYTYIO IIPAMYIO, HC OTITYCKasa JICBOM KJIABUIIIH
MBIIIH. Hpoz[enaB 9TU OIcpanuu, y4CHUK y6e>i<ﬂaerc>1 B TOM,
4TO IPSAMBIC COBIIAAAIOT. Yuntens 00bACHSIET YUCHHUKY, 4YTO,
HaKaB Ha KHOIIKY «PCH.ICHI/IC», MOXHO HpOHa6J'IIOZ[aTB mnmpounecce
pCUICHUSA 3a]a4U HAa SKpaHC.
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MCTO,HI/ILIGCKI/IG PCKOMCH IallTun

Haxxatre kHonku ((HOMOH.[I:» BBIBOJWT Ha 3KpaH CIUCOK I[Cﬁ'
CTBI/IfI, KOTOPBIC HY>)KHO ITPOU3BCCTHU, YTOOKI y66£[I/ITI>C$I B TOM,
YTO JAHHBIC NPAMBIC MapaJJICIIbHBI. Taxum 06pa30M, YUYCHUK,
HCIOJIB3Yys CPCACTBA MMAKCTa «XKupas FCOMeTpI/I}I», OIIPECACIIACT,
4TO OpSAMBIC a 1 b aBnsrorcs napajajiCIbHbIMU.

Tema: Paccrosinue

VYuuTens cornpoBoxaaeT 00bsICHEHHE TEMBI IEMOHCTpaLIneH
npumepa (c. 70). Ha skpaH BBIBOISTCS PUCYHOK, Ha KOTOPOM
n300paXeHO 03epo U JOM JIECHUKA, M KHOMKa «Pemenne».

17



JI. I1. MaptupocsH

VYuurenb npemiaraet yaeHuKaM ONpeeliuTh, KaK MPOIOKHUTh
KpaT4aillyii Iy Tk OT IoMa JIECHHUKA K 03epy. [Ipu 3ToM y4auTesnnb
OOBSICHSIET YUCHUKAM, YTO HEOOXOIMMO BOUTH B KKHOIIOYHYIO»
naHenb «MHCTpyMEeHTBI», BBIOpaTh KHONKY «LIMpKyap» u mpo-
BECTH OKPYXHOCTh C LIEHTPOM B Touke O (IOMHUK JIECHUKA).
[TocTenenHo pacTAruBas OKpPy>KHOCTb, IOKa OHa HE JOCTUTHET
03epa M ILIEIKHYB JICBON KHOIKOH MBIIIN, YYCHHUKH MOMYYatOT
TOYKy M, KOTOpasi SBISIETCS TOUKOHM IepecedeHHs 03epa U OK-
pyxxHocTu. [locie 3Toro yueHHKy Hy>KHO BOUTH B «KHOIIOYHYIO»
naHenb <M HCTpyMEHTBI», HaXKaTh KHOIKY «JInHelKa», BBIOpaTh
KHONKY «OTpe30K» H MICTKHYTb JICBOH KHOIIKOW MBIIIH Ha TOY-
ke O u Touke M. Takum 00pa3zom ydeHHK Hoiry4daeT orpe3ok OM,
KOTOPBI W SIBISICTCS KPAaTYalIIMM PacCTOSHUEM OT JJOMa JIec-
HHKa 710 o3epa. [lanee yunTenb npemiaraetr y4eHuKaM U3MepUTh
paccTosiHUE OT JoMa JIeCHHKa 10 o3epa (otpe3ok OM). Jlnst aTo-
r'0 HEOOXOIMMO BBIJICIUTh MIETYKOM JICBOW KJIABUILHM MBIIIU OT-
pe3ok OM u Boiag B MeHIo «/3MepeHus», BHIOpaTh KOMaHIy
«JlmuHa».

€3 Xusas Meomerpus - [nomux nechura.gsp] = |
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MCTO,HI/I‘IGCKI/IG PCKOMCH IallTun

Haxas Ha KHOIIKY «PCH_ICHI/IC», YUYCHUK TTOTY4YaCT BO3MOXK-
HOCTBb MPOCMOTpa mponecca pCuICHU 3a/la4u Ha 3KpaHe.

€5 XKupan [eomerpus - [c70-puc2THENE gsp] =1 B3 |
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[k—, Tema: PaccTosHune &l
+ || OnpepaeneHve paccTOAHWA Kak KpaTHalllero Myt MeXAy 00bLeKTaMn Ha pUCyHKe
©
P
A
. i sl Pewenne]
e necHuka ﬂ PeweHune
®O |
M
Osepo
4] I
| = Bk

WUl &k HmTE, YTOGE! HAYETE MPOKPYTRY ORHE

Taxum 06pa30M, npu OOBSICHEHHU JTOH TEMEI YUYCHUKHU U3
cnymaTeneﬁ n Ha6J'IIO,Z[aTCJ'ICI71 IMMPEBpAIaroTCs B HCIIOCPECACTBCH-
HBIX YIaCTHHKOB HH(l)OpMaL[I/IOHHOfI JACATCIBHOCTU. DTO I03BO-
JIAE€T UM HC TOJIBKO CYAUTH O BO3MOXHOCTAX ITAKETa «Xwusas
FeOMeTpI/IH», HO U pa3BUBACT IMO3HABaTCILHBIN HWHTCPEC yUalux-
Cs K BOSBMOXHOCTAM J3TOr0 IMakeTa U pCIICHUIO 3a4a4 C UX UC-
IIOJIB30BaAHUEM.

Tema: JIBe OKPY:KHOCTH HA IJIOCKOCTH

VYuuTens cornpoBoxaaeT 00bsICHEHHE TEMBI IEMOHCTpaLIueH
npumepa (ctp. 79).

Ha sxpane n300paskeHbl 1B€ OKPYKHOCTH, PacIOIOKEHHBIE
JOCTAaTOYHO JasieKo Apyr oT apyra. Touka O — 1eHTp Oonbliieit
OKPY>KHOCTH, TOYKa P — IEHTp MEHBbIIIEH.
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JI. I1. MaptupocsH

Yuutenb 0OBACHIET YUYCHUKY, YTO HYXKHO BBIICIUTh MCHb-
Y0 OKPY>KHOCTb, IIEIKHYB JICBOW KIIABHIIICH MEIIIU B 000
TOYKE OKPY>KHOCTH (KpOME TOUYEK TIEPECEUCHHUS IBYX OKPYKHOC-
Teit). Vaep:kuBasi KIaBHIIY MBIIIN, YYCHUK MTEPEMEIAeT MCHb-
Iy OKPY>KHOCTb 110 HAIPABJICHUIO K OOJbINEH, cOMMxKas TeM
CaMbIM LEHTPHI OKpYXKHOCTeH. CHauana MEHbIIasi OKPYKHOCTb
IIEJTMKOM HaXOAUTCS BHE OOMbINeH. YUyuTenb oOpaliaer BHUMa-
HHE YYEHUKOB Ha TO, YTO B 3TOM CIIy4ae PACCTOSHUE MEXKTY IICH-
TpaMu OOJIbIIIE CYMMEBI PaJIUyCOB.
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MCTO,HI/ILIGCKI/IG PCKOMCH IallTun

3areM OKpYXKHOCTH KacaloTcs ApYyr Apyra. Y4uTenb oObsc-
HSET, YTO TaKO€ KacaHUE Ha3bIBAaeTCs «BHEIIHUM». PaccTostHuE
MEXIy HEHTPaMHU B 3TOM CIIy4ae paBHO CyMME paHycCoOB.

Ecnm nganpiie cOmmkaTe LEHTPBI OKPYKHOCTEH, TO OKPY>KHO-
ctu OynyT mepecekathbesi. B Kakoi-To MOMEHT OKPYKHOCTH CHOBA
Oynyt xacatbesi. Ha oT0T pa3 kacanue Oyner «BHYTPEHHHMY.

Commxkas u JAAJIbHIC ICHTPLI Opr)KHOCTCﬁ, YUCHUK CMOXKCT
HpOHa6IIIOZ[aTI>, KaK CHOBa NOJTYYUJINCh HEIICPCCCKAIOIIHNCCA OK-
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JI. I1. MaptupocsH

PY’KHOCTH, HO TCIICPb MCHbIIAA N3 HUX LCIUKOM JICKUT BHYTPU
OombIei. Yunurenn AKICHTUPYCT BHUMAHUC YYCHUKOB HAa TOM,
4TO B CjIydae, Korga HCHTPbI COBIIAaAar0T, OKPYKHOCTU HAa3bIBa~-
FOT KOHOCHTPUYCCKUMU.

I[anee YUUTCIIb MOXCT NPCAJIOKUTL YUYCHUKAM HOpa6OTaTI>
CaMOCTOATCIILHO B PCKUMC SKCIICPUMCHTA U HOHa6J'IIOI[aTB 3a
MpoUCXOoaAIIMMU U3MCHCHUAMMU. VUYeHUK NMECT TaKKe BO3MOXK-
HOCTB Ha6HIOZ[aTL BCCh IMMPOLECCC HA DKPAHC, HAXXAB Ha KHOIIKY
«HGMOHCTpa]_[I/ISI». HpI/I 9TOM YYCHHKHU I10 PE3YyJIIbTaTaM IKCIIC-
PUMCHTA CYAAT O BO3BMOKHOCTAX IMAaKETa «Kwusas FeOMeTpI/ISI».

VYuauTens npeyiaract y4eHHKaM peruTh 3agady (ctp. 82) no
Teme «/IBe OKpY)KHOCTH Ha TJIOCKOCTH» U MPEACTABISET ee Ha
skpane. [Ipu pemenun 3Toi 3a1a4n yUUTENb JOKEH MO3HAKO-
MUTh YYEHHKOB C Bo3MOkHOcTsMH nakera MathCAD. Ha ak-
paH BBIBOASATCS YCIIOBHE 3aa41, PUCYHOK U KHOTKa «Perrenue».
VY4eHuKy mpemiaraercs HaUTH PAacCTOSHUE MEKIY LIEHTpaMHu
OKPYKHOCTEH, CIIi 3aJaHbl paANyChl STUX OKPY>KHOCTEH U pac-
CTOSIHUE MEXKIY HauOonee ynaleHHBIMH TouykamH. YTOObI BBI-
YHCIUTh PACCTOSHUE MEXKY LICHTPaMU OKPYKHOCTEH, BBOIUT-
cst popmyna L 2 =k-(R+r). [Tocne sroro yueHuk BBoauT L= u
MOTy4YaeT OTBET. Y UUTENb OOBSICHSCT YUIEHHKAM, YTO OHH MOTYT
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MCTO,HI/ILIGCKI/IG PCKOMCH IallTun

3a1aTb HOBLIC 3HAYCHHUA B YCJIIOBUHU 3aJa4U U Ha6J'HO,I[aTI>, Kak
HU3MCHUTCS PUCYHOK Ha 9KPAHEC.

Tema: I ap, chepa

VY4uTens copoBOKAAEeT 00bICHEHHE TEMbI JIEMOHCTpAIIHCH
npumepa (ctp. 83). Ha skpaH BBIBOAUTCS TUHAMUYECKOE H300-
pakenne cepbl U ydeHUK HaONIOmaeT mpolecc ceueHus cde-
PBI, YYHUTEIb OOBSCHSET, YTO HIAP SBIISETCS KPOACTBEHHHKOM»
Kpyra B mpocTpaHcTBe. Kpyr — 3T0 4acTh MIIOCKOCTH, OrpaHu-
YeHHasl OKPY)KHOCTBIO. ECITi OKpy»KHOCTB — 3TO TpaHuIia Kpyra
Ha IJIOCKOCTH, TO TPAaHUIIEH Imapa sBisercs chepa. YUuTesib
oOpaiaeT BHUMaHHE YYCHHKa Ha TO, Kak cdepa paccekaercs
TUIOCKOCTBIO, KOTOpast IepeMelaeTcs HapauielIbHO caMoi cebe.
V4eHUK BHHT, YTO B CEYCHUH MOITYYArOTCs OKpy)HOCTH. CHa-
Yaja OKPYKHOCTb SIBJISICTCSI HAMOOINBILCH, paBHOIH AuaMeTpy
cdepbl, Tak KaK IIIOCKOCTh pa3pe3a NPOXOIUT Yepes HeHTp che-
pbl. OKpY>KHOCTH, IMaMETPbl KOTOPBIX PaBHBI JHaMETpy cde-
PBI, Ha3bIBAIOT OONBIIMMU OKPY)KHOCTAMH. [locTeneHHO OKpyX-
HOCTH YMEHBIIAKOTCS.
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JI. I1. MaptupocsH

B pesynerate nporcxonuT 0CO3HAHUE YICHHKOM BO3MOMKHO-
ctu peureHus 3aaauu cpencreamu MathCAD.
Tema: OceBasi cuMMeTpHA

VYuurens npencrasisier yueHukam 3aaady (crp. 183). Ha ok-
paH BBIBOIATCA YCIOBHE 3a1a4H, H300paskeHne QUryp u KHOII-
Ka «PemeHune».

24



MCTO,HI/I‘IGCKI/IG PCKOMCH IallTun

VYuurens 00bsICHACT YIEHHKAaM, YTO UM HYKHO ONPECIHTH,
CHMMETPHYHBI JIU H300pa’keHHbIE Ha PUCYHKE (PUTYPBI OTHOCH-
TENBHO MPOBEACHHOM MpsiMoid. [lanee yuuTenb oObsICHSIET yue-
HUKaM, 4TO JJIsl TOTO, YTOOBI ONpenenuTh CHMMETPHUYHOCTD
(Urypel OTHOCUTEIBHO MPOBEICHHON MPSIMOM, HEOOXOIUMO B
Ka)XJIOM U3 MIPUMEPOB MOCTPOUTH QUTYPY, CHMMETPHYHYIO Jie-
Boii urype. [ 3TOro yueHUK BBIIEISET IETYKOM MBIIIH OCh
cummerpui. [Tocie storo B MeHto «IIpeoOpazoBanus» OH BbI-
oupaer komMmaHay «OTMETUTH OCh OTPaKEHH», BBIIEISET LIeTy-
KOM MBILIY JIeBYIO (Urypy 4, BeiOpaB B MeHio «IIpeoOpazosa-
HUS» KoMaHay «OTpa3uTb», yOe:KIaeTcs B TOM, YTO OITydeHHas!
UM GuUrypa coBmagaer ¢ HCXOAHOU WIIK HA00OpOT.

3areM y4uTenb NpeniaraeT yueHUKaM peLTh eIe OHy 3a-
nady (ctp. 185) cpencrBamu nmakera «XKusast ['eomerpus». ¥Yue-
HUKH JOIDKHBI TIOCTPOUTH TPEYTONbHUK, CHMMETPHUYHBINA TpEy-
robHUKY ABC OTHOCUTENBHO MPSIMOM M.

Ha skpan BbIBOISTCS YCIIOBHE 3a7]a4d ¥ KHOIIKU BBIOOpa Of-
HOT'O M3 YETBIPEX BapUaHTOB 3a1aHus. [Toce memyka MBIIbIo Ha
OTHOM 13 KHOIOK BBIOOpa BApHAHTA Ha SKPaHE MOSIBIACTCS KHOMKA
«Ilomorip», 3aJaHHBINA TPEYTONBHUK U MIpsMas M.
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VYuurtens mokasbpIBaeT, YTo il MOCTPOCHUS! (PUTYPBI, CHM-
METPUYHON MCXOOHOH (pUrype OTHOCHTENHFHO HEKOTOPOH Mpsi-
MOH, He0OXOIMMO BBIACIUTH 3TY IpsAMylo. [locie 3Toro B MeHIo
«[IpeobpazoBanus» BeIOMpaeTcss KoMaHaa «OTMETUTb OChb OT-
paxkeHus1». Boiienus MckoMyto QUrypy, YIEHUK BHIOMpacT B
Mmenio «[IpeobpaszoBanus» komanay «OTpa3uTb» M MOITydaeT
TPEYTONbHUK, CAMMETPUYHBIN TPEYTONbHUKY A BC OTHOCUTENBHO
psiMOM M.



MCTO,HI/I‘IGCKI/IG PCKOMCH IallTun

YuuTtens MOXET MPEAJIOKUATh YUCHUKY HAWTH BTOPO# Cro-
CO0 pelleHHsI 3TN 3a/1a49H.

1 mocTpoeHus TPEYroiNbHUKA, CAMMETPUYHOTO UCXOTHOMY
OTHOCHTEITLHO HEKOTOPOU MPSIMOiA, HEOOXOIUMO MOCTPOUTH ITep-
MEHJMKYISIP K IPAMON M depe3 TouKy A. UToObI OCTPOUTS 11ep-
MISHTUKYISP K TPSIMOM M depe3 TOUKy A, He0OXOIUMO BBIJICIUTh
MBIIIBIO TOUKY, a 3aTe€M NPSAMYIO U BBIOpaTh B MeHI0 «[locTpoe-
Hus» koMannay «llepneHaukymsip». BblaenuB menykoM MBIIIH
MOCTPOCHHBIN MEPISHUKYIIAP, a TAKKe MPSIMYIO M, ¥ BBIOpaB B
MeHto «IlocTpoenus» komanay «Touka Ha mepecedeHUun», MOX-
HO OTMETHUTh TOUKY X MepecedeHusi HOCTPOSCHHOIO MePIeHAUKY-
nspa ¢ mpsiMoid M. Jlaee yauTenb 0OBSICHSET, YTO TIOCIIE 3TOTo Ha
MPONOIDKEHUH TIEPIICHANKYIISIPa HEOOXOIUMO MOCTPOUTH TOUKY
A,. JIs 5TOro Hy’KHO BBIIEMTH MBIIILIO TOYKU 4 U X U MOCTPO-
UTh OTPE30K AX, BbiOpaB B MeHIO «[locTpoenus» komanay «Ot-
pe30k». 3aTeM, BBIIEITUB MBIIIBIO0 TOYKY X U OTpe30K AX, BBIO-
patb B MeHIO «[locTpoenusi» koMaHay «OKpPY>KHOCTH MO LIEHTPY
U paguycy». Ilocne 3Toro BEIACTUTD MBIIIBIO IEPIIEHAUKYIISIP U
MOCTPOCHHYIO OKPYXHOCTh, B MeHI0 «llocTpoeHus» BeIOpaTh
nyHkT «Toukn Ha mepeceyenun». [loctpoeHnas Touka A, cum-
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METPUYHA TOUKE A OTHOCUTEIBHO MPSIMOM M. YuuTens o0bsICHs -
€T Y4EHUKaM, YTO TO JKE CaMO€ HYXHO IMOBTOPUTH IS IIOCTPOE-
HUS TOYEK, CHMMETPUYHBIX ToukaM B u C. COeqMHUTS MOTy4YeH-
HBIE TOYKH MOXXHO, BBIOPaB B MaHeTH KHOMOK «VHCTpyMEHTBI»
KHOTIKY «JIunelika» u kHonky «OTpe3ok». Takum o0pasom, Tpey-
ronbHUK A, B, C, Ha 5KpaHe MOCTPOEH.

Tema: Ocbh cumMeTpuu GUIrypbl

VYuurens NpeAcTaBiIseT YUCHUKaM Ha dKpaHe 3anady (CTp.
191), pemenne KOTOpOl MpeonaraeT UCIOIb30BaHUE MaKeTa
«Kusas ['eomerpusi».



MCTO,HI/I‘IGCKI/IG PCKOMCH IallTun

UToOBI MOCTPOUTDH TOUKY, CHMMETPHYHYIO TOUKE A OTHOCH-
TENBHO MPSAMOH |, HY’)KHO MOCTPOUTH OKPY)KHOCTH POU3BOIb-
HOTO pajguyca ¢ HEHTPOM B TOUKE A. YUuTeldb OOBSICHSACT yue-
HUKY, 4TO JJI 3TOTr0 HYXHO B KHOMOYHON MaHEIHn
«MHCTpYMEHTBI» BBIOpaTh KHOMNKY «LIMpKymb», MIETKHYTH Jie-
BOH KHONKOW MBIIIN B TOYKE A, pacTIHYTb OKPYXHOCTb 0 Iie-
pecedeHns npsAMoN B IBYX TOYKaX M IIETYKOM JIEBOH KHOIKHU
MBI 3aKPENUTh OKPYKHOCTb. OTMETUTH TOUKH TEPECEUEHUS
ITON OKPYKHOCTH C IPSIMOH | MOYKHO, BBIJICITNB LICITYKOM JICBOM
KHOIIKH MBIIIM OKPY>KHOCTB U IIPSIMYIO M BBIOpaB B MeHro «I1o-
cTpoeHus» xkoMaHay «Touku Ha mepecedeHun». [locne 3toro
CTPOSATCS JIBE OKPYXKHOCTH, IPOXOJSILIHE Uyepe3 TouKy 4 (onHa ¢
LIEHTPOM B TOYKE ¢, BTOpasi C ICHTPOM B TOUKE D) U BBIIEISIOT-
sl IIETYKOM JIEBOW KHONKHU MBIIK. OTMETUTH TOUKY Iepeceye-
HUS TIOCTPOEHHBIX OKPYKHOCTEH MOXXHO, BBIOpaB B MeHI0 «[]o-
CcTpoeHMs» KoMaHAy «Touku Ha mepecedeHun». B pesynsraTe
BCEX 3TUX OINepalnii yUEHHUK OIy4aeT Ha SKpaHe TOUKY B, CUM-
METPUYHYIO TOYKE 4 OTHOCHTEIBHO MPsiMOH .

VYuurtens npeanaraer yueHUKaM PeInTh €lle OJHY 3ajaduy
(ctp. 192) cpencrBamu makera «XKusast [eomerpusi». OH 00bsic-

29



HSET, YTO YYEHUKH JOJIKHBI ONPEIENUTh, SIBISETCS JIU MpOBeE-
JeHHas MpsIMast OCbI0 CHMMETPUH (PUTYPEI, U €CIIU J1a, TO ToYe-
My? YuuTens NpeAcTaBiseT yIeHUKaM 3a/1ady Ha KpaHe v Ipex-
JlaraeT peluTh €€, UCMOIb3yd BO3MOKHOCTH makera <« Kupad
I'eomerpus». Ilponecc pemeHns 3aaauu MO3BOISAET YUEHUKAM
CYIUTH O BOBMOXHOCTSIX IOCTPOEHUS, KOTOpBIE IpeIaraer mna-
ket «)XuBasg ['eomeTpusi» u pa3BUBaeT MMO3HABATEIbHBIN HHTE-
pec YUEeHHKOB K 00y4eHHI0 MaTteMaTnke. Ha 3kpaH BBIBOAUTCS
ycJIOBHE 3a/auu, n3o0paxeHue uryp, kHonka «Pemenue» u
kHonka «[lomomrs».

UtoOb! pemnTh 3Ty 3a/a4y, YIeHHUKY Mpeaiaraercs cHadaia
BBIICTTUTD IIETYKOM JIEBOH KHOIKM MBIIIH MPSIMYIO U BBIOpaTh
B MeHI0 «[IpeoOpa3zoBanus» koMaHIy «OTMETUTh OCh OTpaxe-
HUS». 3aTeM YUCHUKY HY>KHO BBIICTHUTD MICITYKOM JIEBOW KHOII-
KU MBIIIN 33/IaHHYI0 QUTYpPY (BCE ee OTPEe3KH) ¥ BHIOpATh B MEHIO
«IIpeobpazoBanus» komaHay «Otpazuth». Takum oOpazom,
MyTeM HaJIOKEHHUsI TIOCTPOCHHON (UTYpBI Ha HCXOAHYIO (HTy-
PY; YUCHHUK OIpENeNseT, SIBISETCS JIM POBENEHHAs IPAMasi OCbIO
CUMMETPUH (UTYPHI.



MCTO,HI/ILIGCKI/IG PCKOMCH IallTun

Tema: 3epkanbHasg cuMMeTpHUs

VY4uTenb npencTaBiseT yueHHKaM Ha dKpaHe 3aaady (cTp.
214). Ha 5kpaH BBIBOAMTCS YCIOBHUE 3a]1a4d, PUCYHOK, KHOII-
ku «I[Tomors» u kHOMKU «Pemenne» (st 000UX BApHAHTOB
3a/laHus).
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VY4eHHnKy npemiaraercs Mpo4ecTs CI0BO, OTPAKEHHOE B 3€p-
KaJle ¥ JIorajaThesl, Kakoe CIIOBO HE JIOMHCAHO. YUUTENb 00bsic-
HSET YIEHHKAM, YTO JUISl TOrO, YTOOBI MPOYECTh CIIOBO, OTPAKEH-
HOE B 3€pKajie, HY)KHO ITOCTPOUTH 3€pPKaIbHOE OTPaKCHHUE WU
3epkaiio. {71 5Toro HeoOXOOMMO MTOCTPOUTB MPSIMYO — KIOJIOMKE-
Hue 3epkasa». [IpoBecTH NpsAMyI0 y4eHUK MOXeET, BHIOPaB B KHO-
Mo4HOM manenu «MHCTpyMeHThD KHOTIKY «JIunetika». [lomyunTs
TOTOBYIO IPSAMYIO MOKHO, HaxaB Ha KHonKy «[lomormp». [locie
9TOr0 YYEHUK BBIAENSET IETYKOM JIEBOM KHOITKY MBI TOTOBYIO
IpSAMYIO U BeIOUpaeT B MeHto «[IpeobpazoBanus» komanay «Ot-
METUTH OCh OTPaXEHUs». BBIIENMB MIETYKOM MBIIIM QUTYPY H
BbIOpaB B MeHIo «[IpeobpasoBanus» koMaHay «OTpasuTh», MOX-
HO YBHUJIETh CJIOBO, OTPAXKEHHOE B 3€PKaJe.

Tema: Koopannarsl

HpI/I HU3y4YCHUU 9TOI TEMBI YUYUTCIIb MOXCT IOKAa3aTh YYCHU-
KaM BO3MO)XHOCTH Iakera «Kupas FCOMCTpI/IS[» Ha npumepe
CICOYIOIMX 3a4a4:

3agaua 1 (ctp. 287).

Ha skpan BeIBOgMTCSI KapTa MOCKOBCKO#M 00IIacTH, Ha3Ba-
HUSI TOPOZIOB C KOOPAMHATAMH, 1O KOTOPBIM UX HY)KHO UCKATh,
Y KHOIIKH, TI03BOJISIIOILME TPOBEPHUTH OTBET.



MCTO,HI/I‘IGCKI/IG PCKOMCH IallTun

VYuuTens npeiaraeT yueHUKy Ha KapTe HAWTH yKa3aHHBIE I0-
poma. Ilocrne ka’kmnoro oTBeTa y4eHHK MIMEET BO3MOKHOCTD TIPOBE-
puTh cedst. [171s1 TOro emMy Hy>KHO LIEKHYTh JIGBOW KHOMKOM MBIILIH
Ha KHOMKaX ¢ OyKBaMH, ONPENETSIONMMU Ha3BaHHS TOPOIOB.

Janee yunrens npeyiaraer ydeHUKy yka3aTh KBaJpar, B KOTO-
pOM pacnonoxeHsl: MctpruHckoe BonoxpaHuuile, Pysckoe Bomno-
xpanunuiie, Cenexckoe 03epo u O3epo I'mybokoe. Ha sxpan BbI-
BoIsATCS KapTa MOCKOBCKOW 00macTu, Ha3BaHHUS OOBEKTOB,
KOOPAMHATBI, TI0 KOTOPBIM HX HY)KHO HCKaTh, ¥ KHOIIKH (a, 0, B, T).
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Yuutens 00bACHSIET YUCHHKAM, YTO BOSMOXKHOCTH TakeTa «XKu-
Basi [ eoMeTpus» MO3BONSIOT UM MPOBEPUTH MPABUIBHOCTH CBOETO
orBeTa. [11s1 3Toro HeoOXOMMO MIENKHYTh JIEBOW KHOITKOI MBIIIH Ha
KHOIKaX ¢ OyKBaMHU, COOTBETCTBYFOIIAMH OIPEICTICHHBIM O0BEKTaM.

Crnenyromiee 3aaHue, KOTOPOE MOMYy4YaloT YUEHUKH, — YKa-
3aTh KBaJIpaThl, Yepe3 KOTOPBIC MPOXOMST *KEJEe3HbIEC JOPOrU
Mocksa — [1laxoBckas 1 MockBa — Knun. Ha sxpan BeIBOAUTCS
kapTa MOCKOBCKOH 001acTH, Ha3BaHUS JKEJE3HBIX JIOPOT C KO-
OpIMHATAMH, TI0 KOTOPBIM MX HY)KHO UCKATh, M KHOMKH (a, 0).

HOJ'Iy‘II/IB OTBCT YUYCHUKA Ha BaﬂaHHLIf/i BOIPOC, YUUTCIIb ITPCI-
Jlarac€t €My IpOBCPUTH CBOM OTBCT, UCIIOJIB3yd BO3MOXKHOCTHU
makera «>Kusast FeOMeTpI/IH». Vuenuxk MIPOBEPACT NPABUIIBHOCTD
CBOCI'O OTBCTA, IICIKHYB JICBOM KHOIIKOM MBIIIM Ha KHOIIKax C
6yKBaMI/I, ONpCACITAIONIMMU Ha3BaHUA KCIIC3HBIX OOPOI, B pC-
3YJIBTATC Y€ro Ha KapTC BBIACIIACTCA ,Z[aHHLIﬁ O00BEKT.

3agauga 2 (ctp. 288).

VYuuTenp mpecTaBiIseT YYeHUKaM 3ajady Ha dkpane. Ha
9KpaH BBIBOAUTCS PUCYHOK TPUOYHBI, KOOPJHHATHI (MECTO, PsIT)
3puTenelt ¢ (rakkaMu, KHOIKH, COOTBETCTBYIOIINE STHM KOOp-
JMHATaM ¥ KHomKa «OTBeT.



MCTO,HI/I‘IGCKI/IG PCKOMCH IallTun

Yyutens mpeiaraeT ydeHUKaM ONPEIETUTh, KaKOE CIOBO
YBUJAT 3pUTEITU CEBEPHOM TPUOYHBI, €CITU 3PUTEIH FOXKHOU TPH-
OyHBI OITHOBPEMEHHO IMOTHUMYT (UIaXKKU.

UToObI OmpenenuTh MPaBUILHOCTh HAXOKICHUS 3PUTEIb-
CKOT'O MecCTa M0 3aJaHHBIM KOOpJMHATaM, HY>KHO LIEIKHYTh Jie-
BOM KHOIKOM MBIIIA Ha COOTBETCTBYIOLIEH KHOmMke. KHomka
«OTBeT» BKITIOYAET BCE (DIaKKK CPasy U MO3BOJISET OMPENEITUTh
CJIOBO, KOTOPOE YBHISIT 3PUTEIIN CEBEPHON TPUOYHBI, €CITU 3PH-
TEJH FOXKHOU TPUOYHBI OJHOBPEMEHHO MOAHUMYT (PIIAXKKH.
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JTOi ke KHOTKOH MOKHO BBIKIIOUUTH BCE (PIIAXKKH cpasy U
nornpoOoBaTh PELINTH 3Ty 3aJady elle pas.

Tema: IIpaMoyroibHbIe KOOPANHATHI HA IIOCKOCTH

Vuurenb npeacTaBisier 00bscHenue TeMsl (cTp. 293), uenob-
3ys BO3MOXKHOCTH Takerta «JKusast ['eomerpus.

Ha sxpaHn BBIBOISTCS Ha3BaHUE TEMBI, IPSIMOYTOJIbHAS CHC-
TeMa KOOPIMHAT U KHOMKA «J[eMOHCTpaIus».

HaxxaB Ha KHOIIKY «HGMOHCTpaHI/IH», YUCHHUKHU MOTYYarOT
BO3MOKHOCTH YBUJICTh HAa 3KpAaHC MOMIArOBYIO ACMOHCTPAUIO
OnpeCACIICHUA MOTOXKCHNA TOYKU Ha KOOp,I[HHaTHOfI IIJIOCKOCTH.



MCTOHI/I‘IGCKI/IG PCKOMCH IallTun

I[a.nee YUCHUKY IIPEIaracrcs ACMOHCTpaus CJ'ICI[YIOH.ICﬁ 3a-
Jadmu. Ha 9KpaH BbIBOAUTCA IPAMOYTOJIbHAA CUCTCMa KOOPAWHAT, a
TAKKC NBC KHOIKU C YKa3aHUEM KOOPpAWHAT HCK(YTOpOﬁ TOYKH H
TEX JKC€ KOOpAWHAT, 3allMCAHHBIX B O6paTHOM TOpsiAKE.

HaxxaTune Ha KHOMKY 0TOOpa)kaeT COOTBETCTBYIOIIYIO TOUKY
Ha KOOPAWHATHOMN MJIOCKOCTH.

Haxxumas Ha 31 KHOIIKH, YYCHUK Y66)K)136T Cs, 4TO IOJTy4a-
FOTCA pa3HbIC TOUKH.
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% Xupas leomerpus - [a5e Touxu] 19 [=] S

Paiin Pepaktop Bug Moctpoerus [peotpasosariA  Momepens Mpamuku Okvo  Crpaska MRS
|T Tema: MpamoyronbHble KOOPAWHATE Ha NNOCKOCTH 4
g KoopawnHaTel ToOYKK 3anMckIBakoT B ckobkax: A (4;1).
Mpw 3Tom aGcumMcca Beerfa NWLLETCA Ha NepBOM MecTe, a OpAMHATa - Ha BTOPOM.
9 0BpaTUTe BHMMaHWE Ha TO, YTO ECNM Mbl MEPECTABMM YUCna B ckoBkax,
/|| Tononyuum coscem Apyryio Touky.
,
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Tema: IlocTpoeHne TpeyroJbHAKA

OOsbsicaenne Tembl (cTp. 303) yuuTenb IPOBOAUT, HCHIOIB3YS
BO3MOXKHOCTH akera «)Kusas ['eomerpusi». Ha sxpan BeIBOISTCS
Ha3BaHUE TEMBl U KHONKa «J{eMoHcTpauus». Yuurtenb oObsic-
HSIET ydeHUKaM, 4To, Ha)KaB Ha KHOIIKY «/leMOHCTpauus», OHI
MOTY4YaloT BO3MOXXHOCTH HaOIOATh MPOLIECC IIOCTPOEHHS Tpe-
YroJIbHUKA Ha SKpaHe.



MCTO,HI/I‘IGCKI/IG PCKOMCH IallTun

Hanee yunTens oOpaiaeT BHUMaHue y4eHUKa Ha TO, YTO MOCT-
POHTB 3aaHHBIN TPEYTOIBHUK MOYKHO CIIGAYIOIIMM 00pa3oM: po-
BECTH NIPAMYIO U OTJIOXKHUTH HAa HEW LUpPKyJieM oTpe3ok 4,C,, pas-
Hell orpe3ky AC. V3mMeprB LUpPKyIEM CTOpPOHY AB M TOMECTUB
HOXKY LHUPKYJIA B TOUKY A,, TIPOBECTU OKPY)KHOCTb OTHM pajiy-
coM. TpeTps BepIIMHA TPEYTOJbHUKA HAXOAUTCA TAC-TO Ha ITOU
OKpyXHOCTH. Teneps Hy)KHO U3MEPUTH IIUPKYIeM cTopoHy BC n
3THUM PajIiyCOM MPOBECTH OKPYKHOCTB ¢ IEHTPoM B Touke C,. Ha
9KpaHe BUIHO, YTO OKPYKHOCTH ITEPECEKITUCH B IBYX TOUKAX, OAHA
U3 KOTOPBIX ABJAETCS B,. COENMHMB OCTPOSHHBIE TOYKH, MOYKHO
HOJY4YUTh TpeyronbHuk 4,8, C,.

[anee yuntens npeaiaraer yueHUKy Ha SKpaHe HOBBIH criocod
MOCTPOEHUS TpeyrofbHUKA. [IpoBeCTH MPAMYIO U OTIIOXKUTE HA HEN
1upKysem orpe3ok A, C,, paubiid AC. IToctpouTts Ha ctopone A4,C;
C BEPIIMHON B TOUKE A, yroi, paBHblii yriy 4. Todka nepecedeHust
BTOPOM CTOPOHBI yIVIa C OKPY>KHOCTBIO M €CTh MCKOMAas BEpPIIMHA
B,. Coemunue 104Ky B, ¢ Toukoi C, MBI NOIyYMM TPEYTOIBHUK

A,B,C,, paBHbI TpeyronsHUKY ABC.

=11

Tema: Ilnomaan

VYuurens npencrasisier yueHukam 3agaady (crp. 336). Ha ok-
PaH BBIBOAATCS YCTIOBHUE 3a1a4H, IPSIMOYTOIEHUKH, KHOIIKHU «Pe-
mreHne» u «llomorp».
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3 Xupan l'eamerpun - [panrosenuxse.gsp] -0

Paiin Peaaktop Bug [ocrposwiA [Tpeodpasosarn Mamepemda Mpaoikd Okdo  Cripaeka =181 x|
Ma; L

[m{ Tema: Mnowags

o || MpamoyronsHuKkM, paXeHHbIe Ha PUCYHKE, paBt

“Q'“j' BepHo N, 4To 3aKpaLeHHbIe TPEYroNbHUKM TaKoke MMEHT 0AMHAKOBbIe Mnowanu?

4

Al Peluenne

i

e

Wenk e, 4rofis HavaTs NPoKPYTIY OkHa 4

CpenctBa «KuBoil reoMeTpUH» MO3BOJIAIOT YUYEHUKY NPO-
BEpUTHh NMPAaBUJIBHOCTH CBOEro pemeHus. [ toro utoOsnl
ONpPENENUTh, PABHBI JIH 3aKpalleHHbIE JIEBbIE TPEYTOJbHU-
KM, HY’)KHO BBIAENIUTH CHadaJla OJUH JIEBbII TPEYTONIbHUK H,
BBIOpaB B MeHI0 «M3mepenus» komanay «llnomans», momy-
YUTh 3HAUYEHUE TJIOUIAU BBIICICHHOTO TpeyroinbHuka. Ta-
KHM k€ 00pa3oM u3MepsieTcs MmIolaab BTOPOro JIEBOro Tpe-
yronpHuka. CpaBHHUB MOJy4YEHHBIE PE3yNbTaThl, YUCHUK
OmpenenseT, 4To MJIoMaau 3TUX TPEYTrOJbHUKOB paBHEL. Te
K€ caMble Olepaluy MPOBOJATCS IJISI TOTO, YTOOBI Onpee-
JUTb, PaBHBI JIM IpaBble 3aKpalieHHbIE TPEYTONbHUKN. AHa-
JOTUYHO MOXHO YOEIUTHCS, UYTO PaBHBI IJIOMIAAU O0EUX
TPEYTrOJAbHUKOB. YUHTENb OOBSICHSET YUYCHHKY, YTO, HaXKaB
Ha KHONKy «[lomoms», MOKHO YBUAETh HA SKpaHE HHCTPYK-
LHUIO MO PEUIEHHIO 3aJa4H.



MCTO,HI/ILIGCKI/IG PCKOMCH IallTun

3 Xupan l'eamerpun - [panrosenuxse.gsp] (O]
Pain Penaxop Bua Mocrposws Mpeofpasosara Weveperun Tpaducn Okio Crpaska M|
[X,| Tema: Mnowass =
. npﬁMDyl’OJ’leMKM. P iHblg& Ha PUCYHKE, paBt N

6 BBDHO JIK, YTO 3aKpalleHHble TPeyroNbHUKW TakKe UMelT ONHAKOBbIe nnowagu?

4

Al Pewehue

»,

MpoBepuTh cBOE pelueHre MOXHO, BOCMONb3I0BaBLUMCh BCTPOEHHBIMM cpeacTeamu “Kusoli FeomeTpum’

10 U3MEPEHMIO NNOLAAN duryp.

1. BbIBeNUTE MbIlbHK NeBbIA 3eNeHbIA TPeyroNbHUK. B meHl "HMamepeHna” BbiBepuTe nyHKT "Mnowaak".
MporpamMma BbIAACT OTBET: Mnawass AABC = & il

2. Chpocwe BbigeneHKe, BbIRENUTE NPaBbIid 3eNeHblid TPeYroNbHUK M CHoBa BbiGepuTe B MeHK “Nimeperna”
nyHkT "Mnowaas". MporpamMma BeIAacT BTOPOA OTBET: Mnowans &DEF = 6 ou?

3. CpaBHMM Nony4eHHbIe Pe3ymbTaThl: OHW paBHBI. 3HAUUT, 3TV TPEYroNbHNKN MMEKOT paBHbIE NNoLaAN.

4. AHanoru4Ho MoXHo yGeuTbCR, 4To PaBHbI NNoLaA|N NeBOro N NPaBoro XenTbIX TPEYroNbHAKOB.

Sk

_y !

A

Taxum 06pa30M, YUUTCIIb TOTYYaCT BO3MOXKHOCTDb HATJIAAHO
npeaACTaBUThL YUCHUKaAM H3y‘laeMBII7[ 00BLEKT Ha 9KpaHC, a yuc-
HUKH — pa6orraTb B PCKUME CaMOKOHTPOJIA.

Tema: O0BLeMBI

VY4utenb npeacTaBisieT ydeHuKaMm 3aaady (ctp. 354) Ha
skpane. [Ipu pemennn 3Tol 3aga4n yIuTeNnb JOKEH MO3HA-
KOMHTh YYEHHKOB ¢ Bo3MokHOCTsAMHU maketa MathCAD. Ha
9KpaH BBIBOAMTCS yCIOBHE 3a1aud, purypa m kHomka «Pe-
LICHUE.

VYuurtens 0ObSICHSET YUEHUKaM, YTO JUIS BBIYHCICHUS ILIO-
maau Gurypsl, n300paskeHHOW Ha 3KpaHe, BBOIATCS CIENYIO-
mue popmynsl: S1:=a(d-b); s2:=c-b; s:=s1+s2. Iloc-
Jie BBOJA CHMBOJA S Ha JKPaH BBIBOIUTCS OTBET (ILIOIIAIb
(burypbl, n300paKeHHOH Ha dKpaHe).
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Tema: CocTaBienue ¢popmy.a

VYuauTens npeacTasiseT ydyeHukam 3amaqy (crp. 370) Ha ok-
pane. [lpu pemeHun 3Toif 3aAa4u yYUTENb JTOJDKEH MO3HAKO-
MUTh YYEHHKOB C Bo3MOkHOcTsMH nakera MathCAD. Ha ak-
paH BBIBOISTCS YCIIOBHE 3a1a4H, PUrypa 1 KHOIKa «Perenne».
YT1oOBI BEIYMCIIUTD IUIOMIAIb (GUTYPHI (YaCTh MEXY IByMsI KBaJI-
patamu), HY’)KHO BBECTH COOTBETCTBYoLIyt0 (opmyiy. [Tocme
3TOTO YYEHUK BBOAUT S= U MOJIy4aeT OTBET. Y UUTENb OOBSICHSIET
YUEHHKaM, YTO OHH MOT'YT 33/1aTh HOBbIC 3HAYEHHsI B YCIOBUHU
3aa4i U MOBTOPUTH PEIICHUE.




MCTO,HI/ILIGCKI/IG PCKOMCH IallTun

VYauTens npeacTaBiseT yYeHHKaM elle ofHy 3agady (cTp.
374). Ilpu perieHn  3TOi 3a1a41 YIUTENb JOIDKEH TO3HAKOMHUTh
YUYEHUKOB ¢ BosMoykHOCTsiMK nakera MathCAD. Ha skpaH BbI-
BOJITCA YCIIOBUE 3a7a4d, puUrypa u KHomka «Pemenue». Yde-
HUKY Tpeiaraercsl BBIYUCIUTD IUIOMAAb Konbla. UToObl BBI-
YUCINUTH TUIOLIAlb KONbIIA, HY)KHO BBECTH COOTBETCTBYIOLIYIO
¢dopmymny. [locie 3TOro yd4eHUK BBOOMT S= U MOJTy4YaeT OTBET.
VYuurtens oObSICHSET Y4eHUKaM, YTO OHHU MOTYT 3a7aTh HOBBIE
3HA4YCHHA B YCIOBHH 3a/1a4d U TIOBTOPHUTH PEILICHUE.

Hcnonb3ys naker MathCAD, yueHuk nonydaer BO3MOKHOCTb
HAISITHOTO MPEACTaBJICHHUS HA SKpaHe U3ydyaeMoro o0beKTa H
MPOBEAEHUS OMBITHO-IKCTIEPUMEHTATBHON paOOTHI.

* * *
Taxum 06p3,30M, PaCcCMOTPCHBI KOHKPCTHBIC MPUMCEPBI UC-

MOTB30BaHUS HH(POPMAIIMOHHBIX TEXHOIOTHIA Ha YPOKaX MaTe-
MaTHKH B 6 Kitacce.
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