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OenepanpHas pabovas mnporpamMma 1o ydeOHOMY TmpeameTy «MaTremaTukay
(6azoBbIii ypoBeHb) (mpenmetHas obOnacth «MartemaTtuka u uHbOpMaTHKa») (manee
COOTBETCTBEHHO — TporpaMma [0 MaTreMaTHKe, MaTeMaTHKa)  BKJIIOYAaeT
MOSICHUTENBHYIO 3aIMCKY, COIepKaHNE O0YICHMS, TNIAHUPYEMbBIC PE3YIbTaThl OCBOCHUS
MPOTPaMMBI ITI0 MaTEMATHKE, TEMAaTHYECKOE TIJIaHUPOBAHHE.

MNOACHUTEJBHASA 3AIINCKA

[Iporpamma mo MareMatuke i oOydarommxcsa 5-9 knaccoB pa3paboTaHa Ha
ocHoBe ®I'OC OOO. B nporpamMe mo MaTeMaTUKE YYTEHbl UIEU M TOJOXKEHUS
KoHuenmuu pa3BuTusi MaTeMaTudeckoro oopazoBanus B Poccuiickoit denepanuu.

[IpeameTomM mMaTeMaTHKU SIBISIIOTCA (PYHIAMEHTANbHBIE CTPYKTYPhl HAILIETO0 MHpa
— TPOCTPAHCTBEHHbIE (POPMBI U KOJMYECTBEHHBIC OTHOIICHHS (OT MPOCTEUIIINX,
YCBaMBAaE€MbIX B HEMOCPEJCTBEHHOM OIIBITE, JI0 JIOCTATOYHO CIIOKHBIX, HEOOXOIUMBIX
JUTSL pa3BUTHA HAYYHBIX U MIPUKJIAAHBIX UeH). MaTeMaTnueckue 3HaHUsI 00eCTIeUnBaIOT
MOHMMAaHUE TPUHIUIOB YCTPOHWCTBA M UCIIOJIL30BaHUS COBPEMEHHON TEXHUKH,
BOCIIPUATUE U HWHTEPIPETALUI0 COLMAIBHOM, HSKOHOMHYECKOH, MOJUTUYECKOU
uH(OpMAIH, TAI0T BO3MOYKHOCThH BBIOJHATH PACUETBI U COCTABIATH AJITOPUTMBI,
HAaXOJUTh M  TPUMEHATh  (GOPMYJbI, BIAJETh NPAKTUYECKUMH  MpUEMAMU
r€OMETPUYECKUX U3MEPEHUN U MOCTPOCHUM, YNTATh HHPOPMAIIUIO, TTPEACTABICHHYIO B
BUJIe Ta0nuI, auarpaMM W TpaduKOB, >KUTh B YCIOBUSX HEOMPEACIEHHOCTH U
MOHUMATh BEPOSITHOCTHBIN XapakTep CIIy4alHbIX COOBITHH.

Wzydenne wmareMaTHKu (GOPMHPYET y OOYYarOIIUXCS MAaTeMaTWUYeCKHd CTHIIb
MBIIUICHUS, TPOSIBIISTIONIUNCS B OINMpPENCIEHHBIX YMCTBEHHBIX HaBbIKax. OOyuaromuecs
OCBAaMBAIOT TaKWE MPUEMBI U METO/BI MBIIIICHHSI, KaK MHIYKIUS U JICTYKIHs, 0000IeHIe
Y KOHKPETU3AIINS, aHAIA3 U CUHTE3, KJIaCCH(PHUKAIISI ¥ CHCTEMAaTH3aIusl, a0CTparupoBaHUe
u aHanorus. OOBEKTHl MaTEMATHUECKUX YMO3AKIIOUCHUH, MPaBUIa UX KOHCTPYHPOBAHWSI
PAaCKpBIBAIOT MEXaHU3M JIOTHYECKMX TOCTPOCHHH, CIIOCOOCTBYIOT BBIPAOOTKE YMEHHS
dopmynHupoBaTh, OOOCHOBBIBATH W JIOKA3bIBaTh CYXKICHUS, TEM CaMbIM pa3BUBAIOT
JOTMYECKOe MbIuieHne. M3ydueHwe wmarematwku oOecriednBaeT  (opMupoBaHHE
AITOPUTMUYECKOW KOMITOHCHTHI MBIIIJICHUS M BOCIHUTAHWE YMEHUH JEHCTBOBATH 10
3aJJaHHBIM QJITOPUTMaM, COBEPINICHCTBOBATh HW3BECTHBIC M KOHCTPYHpPOBaTh HOBEIC. B
npoIiecce pemeHus 3a1a4 — OCHOBOM Y4eOHOH NeATeNPHOCTH Ha YPOKaX MaTeMaTHKH —
Pa3BUBAIOTCS TBOPUYECKAS M MPUKJIAIHAS CTOPOHBI MBIIICHHSL.

OOyueHue maTeMaTtvke AaET BO3MOXHOCTh Pa3BUBATh y OO0YUYaIONIUXCS TOUYHYIO,
pallMOHANIBHYI0 U WH(OPMATUBHYIO PeUb, YMEHUE OTOMpATh HauboJee MOAXOMASIINE
SI3BIKOBBIC, CHMBOJIMYECKHE, TpauuecKue CpencTBa IS BBIPAKEHUS CYXKICHUA WU
HarJISITHOTO UX MIPEACTaBICHUS.

[Ipu m3ydyeHMU MaTEMaTUKH OCYIIECTBIISIETCS OOIlee 3HAKOMCTBO C METOJaMHU
MO3HAHUS JEHCTBUTEIBLHOCTH, TPEACTABICHUSIMU O MPEIMETE U METOJaX MaTEeMaTHKH,
UX OTJIWYUU OT METOJOB JIPYTMX €CTECTBEHHBIX M TyMaHUTapHBIX HayK, 00
OCOOCHHOCTSIX MPUMEHEHHUSI MAaTEMATUKH JUIsl PEIICHUS] HAYYHBIX U MPUKIIAIHBIX 33]1a4.
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[IpuopureTHbIMU TIEISIMU OOYyUYEHHSI MaTEMaTUKE B 5—9 Kilaccax sIBISIOTCS:

dbopMHpOBaHHE IEHTPAIBHBIX MATEMAaTUYECKUX TMOHSATHUN (YUCIIO, BEIWYHHA,
reoMeTpudeckas (Qurypa, mepeMeHHas, BEPOSTHOCThb, (PYHKITHS), OOECIICUNBAIOIINX
MPEEMCTBEHHOCTD U MEPCIEKTUBHOCTh MATEMATHYECKOTO 00pa30oBaHus 00yUarOIIUXCS;

MOJIBEICHHE OOy4YaloMIMXCSd Ha JOCTYIMHOM JUIsi HUX YpPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMATUKU U OKPY>KAIOIIEr0o MUpPa, MOHUMAaHUE MAaTEMaTUKU KaK 4acTH
oO1IEel KyJIbTYphl YEIOBEUECTBA;

pPa3BUTHE MHTEIUICKTYalIbHBIX M TBOPYECKUX CIOCOOHOCTEH oOydaroumxcs,
MO3HABATENIbHONW aKTUBHOCTH, UCCIEAOBATEIBCKIUX YMEHUN, KPUTUYHOCTH MBIIUICHHUS,
MHTEpEeCca K U3YUYEHHUIO MAaTEMaTHKH;

dopmupoBanre (QYHKIMOHATHLHONM MaTEeMaTHYECKOW T'PaMOTHOCTH: yMCHHS
pacrio3HaBaTh MPOSBICHUS MATEMaTUYECKUX MOHITHI, OOBEKTOB U 3aKOHOMEPHOCTEHN
B pEaJIbHBIX XU3HEHHBIX CUTYallUsIX W MPU U3YYEHUU JIPYTHX YUEOHBIX MPEIMETOB,
MPOSIBJICHUS] 3aBUCUMOCTEH U 3aKOHOMEpHOCTEH, (OpMyJIupoBaTh HMX Ha S3bIKE
MaTeMaTUKM M CO3/laBaTh MaTeMaTUYECKHE MOJCNIHM, TMPUMEHSATh OCBOCHHBIM
MaTeMaTUYECKUil ammapaT [Jsi pElICeHUS MNPAKTUKO-OPUEHTUPOBAHHBIX  3ajiad,
MHTEPIIPETUPOBATH U OLICHUBAThH MOJYYCHHBIE PE3yJIbTAThI.

OCHOBHBIE JINHUU COJIEPKaHusl TPOrpaMMBI 110 MaTeMatuke B 5—9 kiaccax: «Yucna u
BBIUHCIICHUS», «AnreOpa»  («AnreOpanyeckue  BbIpaXEHUs», «YpaBHEHHUS U
HEpaBEHCTBaY), «DyHKIMM», «I'eomerpusi» («I'eomerpuueckue QUIypbl U UX CBOMCTBaY,
«/3MepeHne reoMeTprUUeCKIX BEIMYUHY), «BEepoATHOCTh U CTAaTUCTHKAY. JaHHbIC TUHUU
pa3BUBAIOTCA MapallIeNbHO, KaKIasi B COOTBETCTBUU C COOCTBEHHOW JIOTHKOM, OJIHAKO HE
HE3aBUCUMO OJIHA OT JPYIroM, a B TCCHOM KOHTAKTE U B3aUMOJICICTBHUH.

ConepxaHue nMporpaMMbl IO MaTeMaTHKE, pacipeleéHHOE M0 rojiaM 00y4YeHus,
CTPYKTYPUPOBAHO TakUM O0Opa3oM, YTOObI KO BCEM OCHOBHBIM, NPUHIUIHUAILHBIM
BOMpocaM  oOydaromiyecss — oOpamainuch  HEOJHOKPATHO, 4YTOOBI  OBJIAJICHUE
MaTeMaTUYECKUMU TOHATUSMHU M HaBBIKAMU OCYLIECTBIISLIOCH IOCIEI0BATEIBHO H
MOCTYyNaTeIbHO, C COOJIFOJACHUEM TMPUHIIUMIA MPEEMCTBEHHOCTH, a HOBBIC 3HAHUS
BKJIIOYAJIUCh B OOIYI0O CHUCTEMY MAaTeMaTHYECKUX MpEeACTaBICHUM O00ydaronmxcs,
pacuupsia u yrry0ssis e€, 00pa3yst IPOYHbIEe MHOKECTBEHHBIE CBSI3HU.

B cootBerctBun ¢ @I'OC OOO mareMaruka gBISIETCS 00S3aT€IbHBIM Yy4E€OHBIM
MpeMETOM Ha ypOBHE OCHOBHOTO 00Imiero obopasoBanusi. B 5-9 kiaccax maremaruka
TPaJAMIIMOHHO M3y4YaeTcsd B paMKax CIEIyIOUIMX Y4eOHBIX KypcoB: B 5—6 kiaccax —
Kypca «Marematukay, B 7-9 kiaccax — KypcoB «AnreOpa» (BKJIHOYash 3JIEMEHTHI
CTaTUCTUKUA U TeopuH BeposATHocTel) u «I'eometpusp». [Iporpammoil mo maremaruke
BBOJIUTCSI CAMOCTOSITENIbHBIN yUeOHBIN Kypc «BeposiTHOCTh U CTAaTUCTUKAY.

OO6miee YMCIIO 4YacoB, PEKOMEHJIOBAHHBIX JJIsi M3y4YEHUs] MaTeMaTuku (0a30BbIi
YPOBEHb) Ha YPOBHE OCHOBHOIO 00I11ero oopazoBanus, — 952 yvaca: B 5 knacce — 204
yaca (6 yacoB B Hezielnt0), B 6 kiacce — 170 gacoB (5 yacoB B Heneno), B 7 kiacce — 204
yaca (6 yacoB B HeJento), B 8 kiacce — 204 gaca (6 yacoB B Heneno), B 9 kinacce — 204
yaca (6 4acoB B HEJIEIIO).
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ININIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBbI
ITO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

N3yueHne mareMaTHKU Ha YPOBHE OCHOBHOIO 00IIEero oOpa3oBaHUs HANPABICHO
Ha JOCTHXKEHHE OOYy4YaloIMMUCS JUYHOCTHBIX, METANPEAMETHBIX M MPEIMETHBIX
o0pa30BaTeNbHBIX PE3YIbTATOB OCBOECHHUS yUEOHOIO IIpeIMeETa.

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE  pe3yabTaTbl  OCBOGHUS  NPOrpaMMbl MO  MaTEMaTHKE
XapaKTEepU3YIOTCSA:

1) maTpuoTHyecKoe BOCIMTAHHE:

NPOSIBICHUEM HWHTEpeca K MPOLIJIOMY M HACTOSIIEMY POCCHICKONW MaTEMATHKH,
LIEHHOCTHBIM OTHOIIEHUEM K JOCTHKEHUSM POCCUUCKUX MATEMATHUKOB M POCCUHCKOM
MaTeMaTUYECKOW NIKOJbI, K MCIOJIb30BAHUIO ATUX JOCTHXKEHHN B JIPYyrUX HayKax U
MPUKIAAHBIX cdepax;

2) rpaxaaHCcKoe U JyXOBHO-HPaBCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBIIIOJTHEHUIO 00s13aHHOCTEN I'pa)</1aHWHA U pealii3alliy ero Mpas,
IpPEJCTaBICHUEM O MaTeMAaTUYECKUX OCHOBaX (PYHKUMOHUPOBAHUS PA3IUYHBIX
CTPYKTYp, SBJI€HUH, MpOLEAyp TpaxAaHCKOro obOmiecTBa (Hampumep, BBHIOOPHI,
ONPOCHI), TOTOBHOCTBIO K OOCYKICHHIO OSTHYECKHUX NpoOJieM, CBSI3aHHBIX C
NPaKTUYECKUM MPUMEHEHUEM JTOCTHKEHUI HayKH, OCOBHAHMEM Ba)KHOCTU MOPaJIbHO-
TUYECKUX MPHUHIIMIIOB B IEATEIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCIIUTAHHUE:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YacTHE€ B pEUICHUU NPAKTUYECKUX  3a7ad
MaTE€MaTU4YeCKOM  HAINPaBIECHHOCTH, OCO3HAHMEM BaXXHOCTHM  MaTEMaTUYECKOTO
oOpa3oBaHMsI Ha MPOTSKEHUM BCEW MKU3HU JMJI1 YCHEIIHOW MpodeccrnoHalIbHOMN
NESTEJIbHOCTY W pa3BUTHEM HEOOXOAMMBIX YMEHUH, OCO3HAaHHBIM BBIOOPOM U
MOCTPOEHUEM HHJIMBUIYaJIbHOM TPAaeKTOPUU OOpa30BaHUS W KU3HEHHBIX IJIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYeCKOe BOCIIUTAHME:

CIIOCOOHOCTBIO K OMOLMOHAJIBHOMY W 3CTETHYECKOMY  BOCIPHUSITHIO
MaTeMaTH4eCcKnX OOBEKTOB, 3aJad, pEIICHUH, pPaCcCYKIECHUH, YMEHHIO BHUICTh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOT'0 NO3HAHUS:

OpHUEHTAlMEN B JIESITEIBHOCTH HA COBPEMEHHYIO CHCTEMY HAay4HBIX IPEACTaBICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YETOBEKA, MPUPOJIBI U OOIIECTBA, TOHUMAHHUEM
MaTeMaTHUYECKOM HayKH Kak c(epbl uelnoBeYecKOoi NeATeIbHOCTH, ITAloB €€ pa3BUTHS U
3HQUMMOCTH JUISl Pa3BUTUsA LMBWIN3ALMM, OBJIAJCHUEM S3BIKOM MaTEMaTUKUH U
MaTeMaTUYECKOM KyJbTYpPOi KaK CpEICTBOM MO3HAHUS MUPA,
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OBJIaACHHUCM HpOCTGﬁHIHMH HaBBIKaMH HCCHGHOB&TGHBCKOﬁ ACATCIIBHOCTH,

6) ¢usuyeckoe BocnuTaHue, GOpMHPOBAHHME KYJIbTYPbl 3A0POBbSI H
IMOLMOHAJIBLHOIO 0JIArONOyYHUsI:

TOTOBHOCTBIO IPUMEHSATh MATEMATHUECKUE 3HAHUS B MHTEPECAX CBOETO 3/I0POBbSI,
BEJICHUS 3/I0POBOTO 00pa3a KU3HU (30pOBOE NUTaHHE, COATAHCHUPOBAHHBIA PEXKUM
3aHATUA W OTHAbIXa, peryyspHas (u3nyeckas aKTHUBHOCTb), C(POPMUPOBAHHOCTHIO
HaBbIKa pediiekcuu, IpU3HAHUEM CBOETO MpaBa Ha OIIMOKY U TaKOI'o K€ IpaBa JAPyroro
YEJI0BEKA;

7) 3K0JI0rHYecKOoe BOCIIUTAHNE:

OpUEHTAIlMC Ha TPUMEHEHUE MATEeMAaTUYECKMX 3HAHUU ISl pEIICHUs 3amad
B 00JIaCTH COXPAHHOCTH OKpPY’KaroIIel Cpeibl, IUIAHUPOBAHUS MTOCTYIIKOB U OIICHKH HUX
BO3MOXXHBIX TIOCJEACTBUUA JUIsl OKPY’KAIOIIEH Cpelibl, OCO3HaHUEM TIJI00abHOTO
XapakTepa IKOJOTHUECCKUX TTPOOJIeM U IMyTel UX PEIICHUS;

8) ajanTanms Kk U3MEHSIIOIMMCSH YCJIOBHSAM COLUAIBLHON ¥ NPUPOAHOM Cpeabl:

TOTOBHOCTBIO K JIEUCTBUSIM B YCJIOBHUSIX HEOINPEAEIEHHOCTH, MOBBIIEHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH 4Yepe3 MNPAKTUYECKYIO IEATEIbHOCTb, B TOM YHCJIE yMEHHUE
YUHUTBCS y APYTUX JIIOJEH, MpUoOpeTaTb B COBMECTHOM NEATEIbHOCTH HOBBIE 3HAHMS,
HABBIKM U KOMIIETCHIIMM U3 OMbITA APYTHX;

HEO0OXOAMMOCTHIO B (POPMHUPOBAHUU HOBBIX 3HAHUI, B TOM 4HCIie (OPMYIHPOBATH
UJIeU, IOHATHS, TUIIOTE3bl 00 0OBEKTAX U SABJIECHUAX, B TOM YUCJIE PAaHEE HE U3BECTHBIX,
0CO3HaBaTh JE(UIIUTH COOCTBEHHBIX 3HAHUN M KOMIETEHTHOCTEH, MIAHUPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAlMIO, BOCHPHUHHMATh CTPECCOBYIO
CHUTYaIHIO KaK BBI30B, TPEOYIOMINI KOHTpMEP, KOPPEKTHPOBATh MPHHUMAEMBIE PEIICHUS U
neicTBus, GOpMyIMpOBaTh U OLIEHUBATH PUCKU U MTOCIIEACTBUS, (OPMUPOBATH OTIBIT.

METAIIPEJMETHBIE PE3YJIBTATBI

B pesynbrate ocBoeHUs MpOrpaMMbl IO MaTeMaTHKE HAa YPOBHE OCHOBHOI'O OOIIETO
oOpazoBanus y oOydaromerocs OyayT chOpMHUPOBaHBI METANPEAMETHBIE PE3YJIbTaThI,
XapaKTEPHU3YIOIIMECS OBJIaJICHUEM YHHBEPCAILHBIMU TI03HABATEIbHBIMHY JICHCTBHSIMH,
YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU JEHCTBUSIMU U YHUBEPCATBHBIMU
PEryJIATUBHBIMU JEUCTBUSMH.

IHo3HaBaTe/IbHbIC YHUBEPCAJIbHBIC YUeOHbIC 1eHCTBUS
Bba3oBble Jjornyeckme eiicTBUA:

BBISBISITD W XapaKTE€PU30BAaTh CYLIECTBEHHBIE IPU3HAKM MaTEMaTUYECKHUX
OOBEKTOB, MOHATUH, OTHOLIEHUN MEXIy MOHATHSIMH, (POPMYJIHPOBATH ONPEACICHUS
NOHSITUN, YCTaHABIMBATh CYLIECTBEHHbIH NpPU3HAK KIacCU(PHUKALMU, OCHOBAHUS IS
000011IeHNS U CPAaBHEHHMSI, KPUTEPUHU ITPOBOJIMMOIO aHAJIN3A;

BOCIPUHUMATh, POPMYJIUPOBATH U MPe0oOpPa30BbIBATh CYKJICHUS: YyTBEPAUTEIbHBIC
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U OTpHIATENIbHbIE, EANHUYHBIE, YACTHBIE U OOLIHE, YCIOBHBIE;

BBISIBIISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aWMOCBSI3M W IPOTHBOPEYMUS B
(dakTax, MAAHHBIX, HAONIOJEHUAX M YTBEPKACHUAX, MpeAsiaraTb KpPUTEPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U MTPOTUBOPEYMH;

JenaTh BBIBOJABI C HCHOJIb30BAHMEM 3aKOHOB JIOTMKH, JIEIYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUEHHH, YMO3aKIFOUEHH 110 aHAJIOTUH;

pazOupaTh J0Ka3aTelnbCTBA MATEMAaTUYECKUX YTBEPKIAEHUM (HpsAMble U OT
IIPOTUBHOTO), IIPOBOJUTH CaMOCTOATEJIBHO HECJIOXKHBIE JI0KAa3aTeJIbCTBA
MaTeMaTHUeCKUX (PaKTOB, BBICTPAWBATh aPTyMEHTALUI0, MPHBOIUTH TMPUMEPHI H
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHMUS;

BBIOMpaTh croco0 penieHusi yueOHOU 3aauu (CpaBHUBATh HECKOJIBKO BAPUAHTOB
pelieHus, BbIOMpaTh Hanbosee MOAXOIAIMNNA ¢ YYETOM CaMOCTOSTEIbHO BbIJEIEHHBIX
KPUTEPHUEB).

ba3zoBble ucciaeaoBarebCcKue 1eiCTBUA:

UCIIOJB30BaTh BOMPOCHI KAk MCCIEAOBATEIbCKUN HMHCTPYMEHT [O3HAHUS,
bopMyIupOBaTh BOMPOCH, (PUKCUPYIONIKE TPOTUBOPEUHE, TPOOTIEMY, CAMOCTOATEIHHO
yCTaHaBIMBAaTh MCKOMOE U JaHHOE, (hOPMHUPOBATH TUIMOTE3y, apIYMEHTUPOBATH CBOIO
MO3UINI0, MHEHUE;

IPOBOJIUTH [0 CAMOCTOSATENBHO COCTABJICHHOMY ILJIAHY HECJIOKHBIN SKCIIEPUMEHT,
HEOOJIBIIIOE HMCCJIEOBAHUE II0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTEMaTHYECKOTO
00BbEKTa, 3aBUCUMOCTEN 00BEKTOB MEXAY COOOIA;

CaMOCTOSITETbHO  (OPMYJTIMPOBAaTh OOOOIIEHUS ¥ BBIBOJALI 110 pe3yJibTaTaM
MPOBENEHHOTO HAOJIOJECHUS, UCCIIEIOBAHMS, OLIEHUBATh JOCTOBEPHOCTD IMOIYUYEHHBIX
pE3yIbTaTOB, BHIBOJIOB M 0000IIEHNUI;

MPOTHO3UPOBATh BO3MOXXKHOE pa3BUTHE Mpollecca, a TaKXKE BbIJIBUTAThH
MPEANOJIOKEHHS O €T0 PA3BUTUU B HOBBIX YCIIOBHSIX.

PabGora c nnpopmanueii:

BBISBIIATH ~ HEJAOCTATOYHOCTh W HW30BITOYHOCTh  MHGPOPMANWMH, JTaHHBIX,
HEOOXOIMMBIX JJIsSl PEIICHHUS 3a]1auu;

BbIOMpaTh,  AHAIM3UPOBATh,  CHUCTEMATU3UPOBaTh W  HHTEPIPETUPOBATH
UH)OPMAITHIO PA3TUIHBIX BUIOB M (OPM MIPEACTABICHUS;

BbIOMpaTh (opMy TpeacTaBieHus UHPOpPMAIMKM ¥ WLIIOCTPUPOBATH pEIIaeMbie
3aJlayu CXeMaMH, rarpaMmmMaMu, HTHOUM rpaukoi U uX KOMOMHAIIMSIMU;

OIICHUBATh HAJIEKHOCTh MH(OPMAIIUU 110 KPUTEPHUSIM, MPEI0KEHHBIM YUUTEIIEM
WM COPMYITHPOBAHHBIM CaMOCTOSTEIBHO.

KomMMyHuKaTHBHBIC YHHUBEPCAJIbHbIC YUeOHbIE 1eHCTBHSA:

BOCIIpUHUMATL H (1)OpMYJ'II/IpOBaTI> CYXKACHUSA B COOTBCTCTBUU C YCIOBUSAMHU U
HeasIMU OOLIEHUs, ICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO TOYKY 3PEHHS B YCTHBIX U
IMNCBbMCHHBIX TCKCTAX, AaBaTh IMOACHCHHA 110 X0y PCIICHUA 3ala4i, KOMMCHTHUPOBATH
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MOJIyYeHHBINH PE3yIbTaT;

B XO0Jle¢ OOCYXJEHHS 3aJaBaTh BOIPOCH MO CYIIECTBY OOCYXIAeMOW TEMBI,
poOJIeMBI, pelraeMoi 3aa4du, BHICKA3bIBATh WJCH, HAIlCJICHHBIC HA TOWCK PEIICHUS,
COMOCTAaBIISATh CBOM CYXICHUS C CYXICHUSIMH JPYTUX YYACTHHKOB JIHAJIOTA,
oOHapy>XHMBaTh Pa3INIUE M CXOJICTBO MO3UINH, B KOPPEKTHOU dopme popmMynpoBaTh
pa3HoTIacHsi, CBOM BO3PAKEHUS;

IPEACTaBIATh PE3yJbTaThl PEHICHUS 3aJlayd, DKCIEPUMEHTa, HCCIEI0OBaHuUs,
MPOEKTa, CaMOCTOSITEIBHO BBIOMpaTh ¢GopMaT BBICTYIUICHHS C Y4YETOM 3aaad
MIPE3EHTAIUN U OCOOEHHOCTEH ayTUTOPHUH;

MOHUMATh ¥ UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON ¥ WHIUBHIYaTbHOM
pabOTHI IPH PEIICHUH YUCOHBIX MATEMATHICCKUX 3a]1a4;

OpUHUMATh 1e7hb COBMECTHOM JIEATEIbHOCTH, IUIAHUPOBATh OPraHU3AIUIO
COBMECTHOM paboThl, pacripeeisTh BUIbI pabOT, JOrOBapUBATHCS, 00CYKAATh MPOIIECC
U pe3yibTaT padoThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYMNIOBBIX (opMax padoThl (00CykaeHHUs, O0OMEH MHEHHUSIMH,
MO3TOBBI€ HITYPMBI U JIPYTHE), BHIMIOJHATH CBOIO 4acTh pabOThl M KOOPAMHHPOBATH
CBOM JICHCTBHUA C JAPYTMMH WICHAMU KOMAaHJbl, OIEHUBATh KAYECTBO CBOETO BKJIaJa B
oO1IU# TPOIYKT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

PerynsitTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHBIE 1eHCTBUS
Camoopranusanus:

CaMOCTOSTENIbHO COCTAaBJIATh IUIAH, AITOPUTM PEIICHHs 3a/add (WM €ro 4acTh),
BBIOMpPATh CHOCOO pelIeHHs C YYETOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBaTh U KOPPEKTHPOBATh BapHAHThl PEIIEHUN C y4ETOM
HOBOY WHGOpMAITUH.

CaMOKOHTPOJIBb:

BJAJIETh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIA Ipoliecca U pe3yibTara
pElIeHUs MaTEMaTHYECKOM 3a1auH;

NpEABUAETh TPYIHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IPH PEIICHUH 3aauH,
BHOCUTb KOPPEKTHUBBI B JIEATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB, HAMJIEHHBIX
OILLIMOOK, BBISIBJIEHHBIX TPYIHOCTEM;

OLICHUBATh COOTBETCTBUE pE3yJIbTaTa JCATEIBbHOCTH IIOCTABJIECHHOM MLEIH U
YCIIOBHSIM, OOBSICHATh NPUYUHBI JOCTHKEHUS WIM HEJOCTH)KEHHSI LEIU, HaXOJUTh
OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIbTATDBI

IIpenMerHble pe3yJsbTaThl OCBOCHMS IPOrPaMMBI 110 MAaTEMATUKE IPEICTABIICHBI
no rojgaM oOydeHHs B CHEAYIOIIMX pa3jesiax MporpaMMbl B paMKax OTIEIbHBIX
y4eOHBIX KypcoB: B 5—6 kjaccax — Kypca «Marematuka», B 7-9 kiaccax — KypcoB
«Anredpay, «['eometpus», « BEpOATHOCTb U CTATUCTHKAY.
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OEJIEPAJIBHAS PABOYASA ITPOTPAMMA YYEBHOI'O
KYPCA <MATEMATHUKA» B 5-6 KIIACCAX

MNOACHUTEJBHASA 3AIINCKA

[IpuopureTHbIMU TIETSIMU OOYUYEHHSI MaTEMATUKE B 5—6 Kilaccax sIBISIOTCS:

IPOJ0JDKEHHE (OPMUPOBAHUS OCHOBHBIX MAaTEMAaTUYECKUX TMOHATUNA (YHUCIIO,
BENIMYMHA, TreoMeTpuueckas ¢urypa), o0OecHeunBaIONUX IPEEMCTBEHHOCTh U
MEePCIEKTUBHOCTh MaTEMAaTUYECKOT0 00pa30BaHusl 00yJaroXcs;

pPa3BUTHE MHTEIUICKTyalbHBIX M TBOPYECKUX CIOCOOHOCTEH 0OOydaronuxcs,
[I03HABATEJIbHOW AKTHUBHOCTH, HUCCIIEIOBATEIbCKUX YMEHHUM, MHTEPECA K H3YUYCHUIO
MaTEeMaTHUKH;

MOJBEJICHUE OOYYaIoIIMXCsl Ha JOCTYIIHOM JJIsi HUX YPOBHE K OCO3HAHUIO
B3aUMOCBS3U MaTEMATUKU U OKPYIKAIOIIEr0 MUPA;

dopmupoBaHre (DYHKIIMOHATBHON MaTEMaTHYECKOW TPAMOTHOCTH: YMCHHS
pacno3HaBaTh MaTEeMaTHYECKUE OOBEKThl B PEAIbHBIX KU3HEHHBIX CHUTYaIMsIX,
IIPUMEHATh OCBOCHHBIC YMEHHUS U DPELICHUs NPAKTUKO-OPUEHTUPOBAHHBIX 3a7ad,
MHTEPIIPETUPOBATh MOJYYEHHBIE PE3YJbTAaTbl U OLEHUBATh HMX HA COOTBETCTBHUE
IIPAKTUYECKON CUTYalUH.

OcCHOBHBIE JIMHUM COJEpKaHUsA Kypca MaremMaTMKu B 5—6 Kkiaccax —
apu(pMeTudecKas U TeOMETPUYECKasi, KOTOPbIe Pa3BUBAIOTCA MapalieTbHO, KaX/1ast
B COOTBETCTBHM C COOCTBEHHOM JIOTMKOM, OJTHAKO, HE HE3aBUCUMO OJHA OT JPYTOH, a B
TECHOM KOHTAaKTE€ W B3aWMOJCHCTBUU. Takxke B Kypce€ MATEMAaTHKH MPOUCXOIHUT
3HAKOMCTBO C JIEMEHTaMU ajareOpbl U OMUCATENbHON CTATUCTUKU.

N3yuenue aprupmMeTnyeckoro MaTepralia HAUMHACTCS CO CUCTEMAaTU3aIluU U Pa3BUTHUS
3HAHUW O HATypaJbHBIX YHCJIaX, IMOJYYCHHBIX Ha YPOBHE HAYaJIbHOTO OOIIEro
oOpazoBanusa. Ilpu >TOM  COBEpIICHCTBOBAHUE  BBIYUCIUTEILHONM  TEXHUKU U
dbopMHpOBaHNE HOBBIX TEOPETUUECKUX 3HAHUN COUYETACTCS C PA3BUTHEM BBIYUCIUTEIHHON
KyJbTYpbl, B YaCTHOCTH C OOY4YE€HHEM IMPOCTCHIIUM NpuéMaM TPUKUIKA M OICHKU
pe3yJbTaTOB BbIYMCICHUN. V3ydeHue HaTypajbHBIX YHUCEN MPOAOJDKaeTcs B 6 Kiacce
3HAKOMCTBOM C Ha4aJIbHbIMU MTOHATUSIMHU TEOPUU JETUMOCTH.

Hauano u3ydeHnnsi 0OOBIKHOBEHHBIX W JIECATHUHBIX APOOEH OTHECEHO K 5 Kiaccy. ITo
MIEPBBIM ATan B OCBOCHUU JIpoOeH, KOTJa MPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMU HJICSIMH,
NOHATUSAMHU TeMbl. [Ipu 3TOM paccMoTpeHHe OOBIKHOBEHHBIX NPOOEH B MOJTHOM O0BEME
MPEANISCTBYET HM3YyYCHUIO NECATUYHBIX APOOCH, UYTO IeIecoo0pa3HO C TOUKH 3PCHHUS
JIOTUKH U3JI0KEHUS YUCJIOBOM JIMHUU, KOTJa MpaBuja JeHCTBUN C JECATUYHBIMU APOOSIMHU
MOXHO OOOCHOBaTh y>K€ W3BECTHBIMH QJITOPUTMAMH  BBITIOJIHCHUS JCHUCTBUN ¢
OOBIKHOBEHHBIMU  JIpOOSIMH. 3HAKOMCTBO C JICCATHYHBIMH  JIPOOSIMH  paCHIUPUT
BO3MOYXHOCTH JIsl IOHUMaHUsI O0YYarOIIMMHUCS MPUKIIATHOTO MPUMEHEHUS HOBOM 3amucH
MpU U3YYEHUU JPYTUX MNPEIMETOB M MPU MPAKTHUYECKOM HCHosib3oBaHuu. K 6 kiaccy
OTHECEH BTOPOU ATall B U3YUYCHUH APOOEH, T/Ie TPOUCXOIUT COBEPIIICHCTBOBAHNE HABBIKOB
CpaBHEHUSI U TIpeoOpa3oBaHus APoOEi, OCBOCHHE HOBBIX BBIUMCIUTEIBHBIX aITOPUTMOB,
OTTAYMBAHUE TEXHUKHU BBIYMCIICHUM, B TOM YHCIIE
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3HAYEHUN BBIPAXKEHUN, COJEPXKAIIMX U OOBIKHOBEHHBIE, U JECSITHUYHBIE Jpo0OH,
YCTaHOBJICHHUE CBsI3€H MEXly HUMH, pACCMOTPEHHE MPUEMOB pEIICHU 3a/1a4 Ha Ipo0u.
B Hauane 6 kj1lacca MpOUCXOANUT 3HAKOMCTBO C IIOHATHEM IPOLEHTA.

OcoOCHHOCTBIO U3YYCHUS TOJOKUTEIBHBIX M OTPHUIIATSIBHBIX YHUCEI SBISIETCS TO, YTO
OHH TAKKC MOTYT paCCMAaTpuBaATLCA B HCCKOJIBKO 3TAIIOB. B 6 xnacce B Hauane HN3Y4YCHHSA TCMbI
«ITonoxuTenbHBIC U OTPpULATCIBHBIC YHUCJIa» BBIACIIACTCA ITOATEMA ((LIGJ'IBIG quciia», B paMKax
KOTOPO# 3HAKOMCTBO C OTPUIATEIbHBIMH YHCIIAMH U ICHCTBUSIMU
C MOJIO)KUTEIBHBIMU M OTPHUILATEIBHBIMU YHCIAMHU TPOUCXOUT HA OCHOBE COJCPIKATEIHLHOTO
H0X0/a. DTO MO3BOJIAET Ha JOCTYITHOM YPOBHE O3HAKOMHUTEH O0YYaIOIMINXCSl TIPAKTUIECKH CO
BCEMH OCHOBHBIMH IMOHSATHSMHU TEMbI, B TOM YHCIIC U C TIPaBHJIAMHU 3HAKOB MPHU BBIMOIHCHUH
apudmeTndeckux aedcTBuil. M3ydyeHue palMOHAIBHBIX YUCE]I HA JTOM HE 3aKOHYUTCS, a
OyJeT mpoJI0JKEHO B Kypce anredpsl 7 Kiacca.

IIpn oOyueHUM peleHH0 TEKCTOBBIX 3adady B 5—0 Kijaccax HCIHOJIb3YIOTCA
apumernueckue npuémsl perieHus. [Ipu oTpaboTke BBIUNCIUTEIBHBIX HABBIKOB B 5—6
KJIacCaX paccMaTpUBAIOTCA TEKCTOBBIE 3aauyd CIEAYIOIIMX BHJAOB: 33aJa4yd HA
JBUKEHME, HA YaCTH, HA TIOKYIIKH, Ha pabOTy U MPOU3BOJUTENILHOCTh, Ha MIPOLIEHTHI, Ha
OTHOWIEHUs1 U nponopuuu. OOydarouecss 3HaKOMATCA C NpUEMaMu pElIeHHs 3a/1ady
nepebopoM  BO3MOXKHBIX ~ BapMaHTOB, ydarci pabotatb ¢  uHpOpManuei,
IpeJICTaBICHHON B (hopMe TaOJIUI] UK TUArPAMM.

B nporpamme yudeOHOro kypca «MaremaThka» MNpeaycMOTPEHO (HOPMUPOBAHHE
IPONEACBTUUECKUX alreOpanueckux MpecTaBlIeHUd. bykBa Kak CHMBOJ HEKOTOPOTO
YuCJa B 3aBUCUMOCTH OT MAaTE€MaTH4YeCKOro KOHTEKCTa BBOJMTCS IIOCTEIEHHO.
BykBeHHass CHMBOJMKAa IIHPOKO HCIOJB3YETCS MPEXAE BCEro JUIsl 3alucH OOIIuX
YTBEPXKIACHUM W  Mpeasio)keHud, (opMmyida, B  YAaCTHOCTH JUISl  BBIYMCIICHUS
r€OMETPUYECKHUX BEJINYHH, B KAYECTBE «3aMECTUTEISD YNCIIA.

B nporpamme yueOHOro kypca «MareMaTuka)y NPEACTABICHA HAaIJIsIHAS
reOMETpHsl, HANpaBJICHHAs HAa pa3BUTHE OOpPA3HOrO MBIIUICHUS, TPOCTPAHCTBEHHOIO
BOOOpaXeHus1, N300pa3UTENbHBIX YMEHHIM. DTO BayKHBIN 3Tal B U3yYEHUH T€OMETPUH,
KOTOPBIA OCYIIECTBISAETCS HA HAIJISAHO-IIPAKTUYECKOM YPOBHE, OIHMPAETCA Ha
HarjasgHo-o0pa3Hoe  MbIIIEHHE — oOywaromuxcs. bosblmias — posnb  OTBOJIUTCS
PAKTUYECKOHN AESITEbHOCTH, OMBITY, SKCIIEPUMEHTY, MOoJenupoBanuto. OOyyaromuecs
3HAaKOMATCA C F€OMETPUYECKUMH (UTrypamMH Ha IUIOCKOCTH M B IPOCTPAHCTBE, C HUX
OpOoCTEHIMMU  KOH(UTYparusiMu, ydaTcss Hu300pakaTb WX Ha HEIWHOBAaHHOW U
KJIeT4aTol Oymare, paccCMaTpuBarOT UX MpoOCTeiiue cBoiicTBa. B mpoliecce uzyuenus
HaIJISIHOM T€OMETPHUM 3HAHUS, MOJYyYEHHbIE 00YYaroIMMHUCS Ha YPOBHE HAYAJIbHOIO
oO1ero o0pa3oBaHusl, CHCTEMATH3UPYIOTCS U paCIIUPSIIOTCS.

CormnacHo yueOHOMY IUIaHy B 5—6 Kjaccax M3y4aeTcs MHTErPUPOBAHHBIA MPEeaIMET
«MaremaTuka», KOTOpbIM BKJIIOYAET apu(METUUYECKHI MaTepuanl U HarJsaJHYIo
reOMETPUIO, a TAKXKE MPONEIEBTUUECKUE CBEICHUS U3 alreOpbl, 3JEMEHTHl JIOTUKU U
Hayaja ONMUCATEIbHON CTATUCTUKH.

OO6miee ynciao yacoB, PEKOMEHI0BAHHBIX JUUISl U3yYeHUs] MaTeMaTuku, — 340 yacos:
B 5 kiacce — 170 yacoB (5 yacoB B Henelnto), B 6 kitacce — 170 yacoB (5 4acoB B HEZIEIIO).
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COIAEPXAHUE OBYYEHUA
5 KUIACC

HarypaJjbHble 4nciia 1 HYJIb

HarypansHoe wuyumcno. Psa HatypanbHbix uwcen. Yucino 0. W3o0paxenue
HATypaJbHBIX YUCET TOYKAMU Ha KOOPIMHATHOM (YUCIIOBOM) MPSIMOH.

[TosunmonHass cucremMa cyucieHus. Pumckas HyMmepamus Kak [pUMED
HEIMO3ULMOHHON CUCTEMBI CUMCIICHHUS. [lecsITHUHas crucTemMa CUUCIICHUS.

CpaBHEHHE HaATypallbHBIX YHCEJ, CPAaBHEHUE HATYyPAJIbHBIX YHCEN C HYJIEM.
Crnoco6bl cpaBHeHUs1. OKpyTIIeHHE HATypalbHBIX YUCEN.

CroxeHre HaTypaJlbHbIX YMCEJ, CBOMCTBO HYJISI IPU CJIOKEHUU. BblunTaHune Kak
neicTBre, 00paTHOE CIIOKEHHIO. Y MHOKEHHE HATypajbHbIX YHMCEN, CBOMCTBA HYJA U
€IMHULBI TpU yMHOXEHUH. JlemeHue Kak JeHCTBUE, OOpaTHOE YMHOXKEHHUIO.
KoMrioneHTsI neficTBriA, CBA3b MeX Ty HUMH. [IpoBepka pe3ynbraTta apupMEeTHIECKOTO
neiicteus. IlepemecturenbHOE M COueTaTENIbHOE CBOMCTBA (3aKOHBI) CIIOKEHUS U
YMHOXEHHSI, paclpeIeIMTEIbHOE CBOMCTBO (3aKOH) YMHOKEHHS.

Hcnons3oBanne OyKB 111 0003HAUEHUS] HEM3BECTHOIO KOMIIOHEHTa W 3alllCU
CBOMCTB apu(hMETUUECKUX JCHUCTBUM.

JlenuTenu v KpaTHBIE YKCIIA, Pa3IoKEeHUE Ha MHOXUTENU. [IpocTeie U cocTtaBHbIE
yucia. [Ipuznaku nenumoctu Ha 2, 5, 10, 3, 9. /lenenue ¢ 0CTaTKOM.

Crenenp ¢ HaTypaldbHbIM NOKa3aTeJIEM. 3allMCh YMCIIA B BUAE CYMMBI pa3psiAHbIX
CJIaracMbIX.

Yucnosoe BbIpakeHHE. BbIUKCIIEHNE 3HAYEHUN YMCIIOBBIX BBIPAXKEHUM, MOPSAIOK
BBIIIOJIHEHU JIEeUCTBUU. M CIONb30BaHUE IPU BBIYUCICHUAX I[EPEMECTUTEIBHOIO U
COUYETATEIBbHOI0 CBOMCTB (3aKOHOB) CJOKEHHS U YMHOXXEHHS, PaCIpEIEIUTEIbHOIO
CBOMCTBA YMHOKCHHUS.

JApodu
[Ipeacrasnenue o ApoOH Kak crocode 3amucy 4acTi BeInuruHbl. OOBIKHOBEHHbIE

npoou. IlpaBunbHble M HempaBuibHBIE Jpobu. CmemaHHass ApoOb, MPEACTaBICHUE
CMEIIIaHHOM Ipo0M B BHJI€ HEMPABUIBLHOW APOOU M BBIIEICHHUE LIEJIOM YacTH Yucia U3
HEMpaBWIbHON Jpobu. WM300paxeHue npoOeil TOUYKaMU Ha YHUCIOBOW MPSIMOM.
OcHoBHOe cBoiicTBO ApoOu. Cokpamienue ApooOeit. IlpuBeneHue ApoOUM K HOBOMY
3HameHarelno. CpaBHeHUE ApOoOeH.

CnoxxeHre W BbIUMTAHHE ApoOeill. YMHOXKEHUE MU JeleHHe ApoOel, B3auMHO-
oOpatHble 1pobu. HaxoxxaeHune yacTu 1eIoro 1 Lesnoro Mo ero 4acTu.

Jlecatuunas 3anuck ApoOeit. [lpencraBneHue pgecaTuduHod JpoOu B BHUJE
OoObIKHOBEHHOU. M300pakeHne IECATUYHBIX ApOoOed TOYKaMU Ha YHMCIOBON MPSMOM.
CpaBHeHHE ECATUYHBIX APOOEi.

Apudpmernueckue AeMCTBUSI ¢ AECITUUHBIMU Jpo0siMu. OKpyTIeHHE JeCATUUHBIX
JpOOeH.
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Penmienne TekcTOBBIX 33124

Pemenune TekcTOBBIX 3a1a4 apupMeTHUESCKUM CIIOCOOOM. Perienne moruueckux
3amad. Pemenue 3agad nepeObOpoM BceX BO3MOXKHBIX BapuaHTOB. Mcmosib3oBaHue mpu
pelieHnu 3aaa4 TabJuIl U CXEM.

Pemrenue 3anay, cogepkamx 3aBUCUMOCTH, CBSA3bIBAIOIIME BEJIUYUHBI: CKOPOCTb,
BpEMSs, PACCTOSIHUE, II€HA, KOJMYECTBO, CTOMMOCTb. ENWHUIIBI U3MEPEHUSA: MAaCCHI,
00bEMa, IIeHBI, PaCCTOSIHUS, BpeMEHHU, CKOpOCTH. CBSA3b MEXIY €IMHUIIAMUA U3MEPEHUS
Ka)KI0W BEJINYUHBI.

Pemrenne ocHOBHBIX 3a7a4 Ha APOOH.

[IpencrapiieHre JaHHBIX B BUJE TAOJIHI], CTOJOYATHIX JUATPAMM.

Harasignas reomerpust

Harnsanele npencrabienus o (purypax Ha IJIOCKOCTH: TOUYKa, MPsMast, OTPE3OK,
Jy4, YroJ, JOMaHas, MHOTOYTOJbHUK, OKPYKHOCTb, Kpyr. Yroiu. IIpsmoii, octpsbi,
TYIIOU U pa3BEPHYTHIN YTJIBL.

JInuHa oTpe3ka, METpUYECKHEe €IMHMIBI JUIMHBL. J[IMHA JIOMaHOH, NEepUMETP
MHOI'OYTOJIbHUKA. MI3MepeHne u moCTpOEHHE YIII0B C TOMOIIBIO TPAHCIIOPTUPA.

Harnsnuele mnpencraBieHuss O (Qurypax Ha IUIOCKOCTH: MHOTOYTOJBHUK,
IPSIMOYTOJIbHUK, KBAAPaT, TPEYTOJIbHUK, O PABEHCTBE QUTYD.

N3o00paxenue ¢uryp, B TOM uucie Ha Kiertdaroil Oymare. Iloctpoenue
KoH(Urypanuii 3 yacted MNpsSMOH, OKPYKHOCTH Ha HEJIMHOBAHHOM M KIETYaTOU
Oymare. VMcnosib30BaHME CBOMCTB CTOPOH M YIJIOB MPSIMOYTOJIbHHUKA, KBAIpaTa.

[nomane  OpsAMOYrOJIBHMKA W MHOTOYTOJIBHUKOB,  COCTaBJIEHHBIX W3
IPSIMOYTOJIBHUKOB, B TOM 4YHcie (GuUryp, H300paKEHHBIX Ha KIeT4aroil Oymare.
EnvHune! n3mepenus miomanu.

Harnsanele mnpencraBieHus O MPOCTPAHCTBEHHBIX (UTYpax: MPSMOYTOJIbHBIN
napajuienenunesa, Kyo, MHOrorpaHHuku. M300paxenue npocTemx MHOTOTPaHHUKOB.
Pa3géprkn kyba u mnapamienenunena. CoznaHue MoOJAENC MHOTOTpaHHUKOB (U3
OyMaru, NpOBOJIOKH, IUTACTUIIMHA U IPYTUX MAaTEPHAIIOB).

O06bEM psIMOYTOIBHOTO Napajuienenunena, kyoa. Enununel nusmepenus oobéma.

6 KVIACC

HarypaJjbHble ynciaa

Apudpmernueckue JEHUCTBUS € MHOTO3HAYHBIMU HATyPaJbHBIMU  YHCIIAMH.
UucnoBble BbIpaXeHUs, MOPAJIOK JAEUCTBUN, UCHOIb30BaHUE CKOOOK. Mcronb3oBaHue
IIPU  BBIYUCIICHUSX I[EPEMECTUTEIBHOIO M COYETATEIbHOIO CBOMCTB CIIOXKEHUA W
YMHOXXEHHUSI, PACIPEAEIUTEIIBHOTO CBOMCTBA YMHOXKEHUA. OKPYyTJICHHE HATypPAJIbHBIX
YHUCEN.

Jlenutenu W KpaTHble 4ucla, HaUOOJBIIMI OOLIMH JEIUTEeIh U HauMEHbIIEe
oOuiee kpaTHoe. JlemuMOoCTh CyMMBI U IPOU3BeIeHUS. [lenenne ¢ ocTaTkoM.
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Apodu
OObikHOBEHHas1 J1poOb, OCHOBHOE CBOMCTBO JpoOM, COKpallleHue apoOei.

CpaBHeHue U ynopsijiourMBaHue ApoOei. Pelienuwe 3amay Ha HAXO0XKJIEHHE YAaCTH OT
[EeJ0oro M IeNoro mo ero vactu. JpoOHoe 4dHCIIO Kak pe3yjbTaT JeJICHUS.
[IpencraBienue AecCATUYHON ApoOU B BUJE OOBIKHOBEHHOW JIPpOOM M BO3MOKHOCTH
MpEACTaBICHUs] OOBIKHOBEHHOW JpoOM B BHUAE JCCATUYHOW. [lecaruuneie apobu u
METpHYeCKas cucteMa Mep. ApudmeTudeckue MEeHCTBHUSI W YHUCIOBBIC BBIPAKCHHS C
OOBIKHOBEHHBIMU U JCCATUYHBIMU JPOOSMHU.

Otnomenue. [lenenne B JaHHOM  OTHOIIEHMH. MacmTab, MOpONOpLHUS.
[IpuMeHeHne MPONOPLHI NPH PELICHUH 3a1a4.

[TousiTue mpoueHTa. BhiuncieHue OpoleHTa OT BEJIUYMHBI U BEIUYUHBI O €€
MpOLIeHTY. BpIpaxkeHHe MPOLEHTOB JECATHUYHBIMU JpoOsiMu. Pemienuwe 3amad Ha
MPOIIEHTHI. BhIpaxkeHNEe OTHOIICHUS BEJIMYMH B MPOIICHTAX.

ITosi0KxuUTeIbHBIC U OTPULATEIbHBIC YHCJIA

[lonoxxutensHple W OTpULATENbHBbIE 4ncia. llenpie umcna. Mopyns uucna,
reoMeTpuueckas HMHTepHnpeTanus MoOAyds uucia. M3o0paxeHune ducen Ha
KOOpAMHATHOM npsiMoid. Yncnosble mpoMexyTku. CpaBHeHHE uncen. ApupMerndyeckue
JICHCTBUS C MOJIOKUTETbHBIMUA U OTPUIIATEIEHBIMH YUCIIAMHU.

[IpsimoyrosibpHasi cUCTeMa KOOpAMHAT Ha IUIOCKOCTH. KoopAuHATBI TOYKM Ha
IUTIOCKOCTH, abcmucca u opauHara. [loctpoenne Touek um ¢GuUryp Ha KOOpAMHATHOMN
IJIOCKOCTH.

BykBeHHbIe BbIpa:KeHUsI

[Ipumenenue OyKB JUIsl 3allUCH MATEMATUYECKUX BBIPAKEHUH U MPEJIOKECHUI.
CpoiicTBa apu(pMeTHUECKUX JeHCTBUIl. DByKBEHHbIE BBIPaXEHUSI U  YHUCIIOBBIC
MOJICTAHOBKM. bByKBEHHBIE paBEHCTBA, HAXOXJICHHE HEUW3BECTHOIO KOMITOHEHTA.
®opmynbl, GopMyJbl MepUMETpa M IUIOMIAJM TNPSAMOYIOJbHUKA, KBajapaTa, o0bEMa
napajuienenuneaa u Kyoa.

Pemienne TeKCTOBBIX 32124

Pemennie TeKCTOBBIX 3a71a4 apu(PMETHUECKUM CIIOCOOOM. Perienne noruueckux
3aja4. Pemenue 3a1a4 nepedopoM BCeX BOZMOMKHBIX BAPUAHTOB.

Pemenne 3amau, comepxamumx 3aBUCUMOCTH, CBS3bIBAIOIINX BEJIMUMHBI: CKOPOCTb,
BpEMs, pacCTOsSHME, LI€HA, KOJMYECTBO, CTOMMOCTb, IIPOU3BOIUTEIBHOCTb, BpEM,
00bE€M paboThl. ENWMHUIIBI M3MEpPEHHs: MAaCChl, CTOMMOCTH, pPacCTOSHUSA, BPEMEHH,
ckopocTh. CBsI3b MEXKly €IMHUIIAMYA U3MEPEHUS KAK0U BEJIMUNHBI.

Pewenne 3anmad, CBSA3aHHBIX C OTHOIIEHUEM, IPONOPLMOHAIBHOCTBIO BEJIMYHH,
IPOLEHTaMH; pEIIeHHE OCHOBHBIX 33]1a4 Ha APOOU U IPOLIEHTHI.

OuneHka M TpUKHIKA, OKpyriaeHue pesyiaprata. CocTaBieHne OyKBEHHBIX
BBIPAKEHUH I10 YCIOBHIO 3aa4H.

[IpencraBineHre JaHHBIX C MOMOIIBI0 Tabmuy u  jguarpamm. CronOuaTsie
JarpaMMBbl: YTEHHUE U IOCTpOoeHUe. UTeHHE KPyTroBBIX JUarpaMM.
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Harasignas reomerpus

Harnsanele npencrapienus o Gurypax Ha IUIOCKOCTH: TOYKa, MpsiMas, OTPE30K,
Jy4, Yroj, JJOMaHasi, MHOTOYTOJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJbHHUK, OKPYKHOCTb,
KpYT.

B3auMHOe pacnosioxkeHue IByX MPsSMbIX HA IUIOCKOCTH, NapajUIeIbHbIE IMPSMBIE,
MEPIIEHAUKYJISIPHBIE TIpsIMbIE. VI3MepeHHne pacCTOSHUM: MEXIy JBYMS TOYKAMH, OT
TOYKH J0 NPSMOU, JUIMHA MapLIPyTa Ha KBAJIPATHOMN CETKE.

N3mepenne © DTOCTpOEHHE YIJIOB C IIOMOIIBK  TpaHcmoprupa. Buabl
TPEYTOJIbHUKOB: OCTPOYTOJIbHBINA, MPAMOYTOJIbHBIN, TYOYTOJIbHBIA, PAaBHOOEIPEHHBIH,
PaBHOCTOPOHHUI. YeThIpEXYTONBHUK, MIPUMEPBI YETBIPEXYTOJIbHUKOB.
IIpssMOYTOJIBHUK, KBaJpaT: HCIOJb30BaHUE CBOWCTB CTOPOH, YIJIOB, JIWarOHAaJICH.
N300pakenne reomeTpuyeckux (Uryp Ha HEJIMHOBAHHOW Oymare ¢ MCIOJIb30BaHUEM
HUPKYJIs, TUHEUKH, YroJdbHUKA, TpaHcnopTupa. [locTpoenus Ha kineTyaToit Oymare.

[Tepumerp mMHOTOyTONBHUKA. [loHSATHE Tomamu (GUTypbHl, €IUHUIIBI U3MEPEHUS
miomaau. [Ipubmokénnoe n3mMepenue wiomaan Guryp, B TOM 4YUCJIE Ha KBaIpaTHOU
cetke. [Ipubnmk€HHOE U3MEpPEHUE ITTMHBI OKPYKHOCTH, IUIOIIAAN KpyTa.

CuMMmeTpus: EHTpaJIbHAsA, OCEBas U 3€pKabHAsI CHMMETPHUH.

[TocTpoeHne CHMMETPUIHBIX QUTYP.

Harnsigaele npeacTtaBieHusi 0 MPOCTPAHCTBEHHBIX (DUTypax: mapasuienenures], Kyo,
npusMa, MupamMuaa, KOHyC, HMIUHApP, Iap u chepa. M3o0paskeHrne NMpOoCTpaHCTBEHHBIX
¢uryp. [Ipumeps! pa3BEPTOK MHOTOTPAHHUKOB, UIUHApPA U KOoHyca. Co3nanue Mozenen
MPOCTPAHCTBEHHBIX (puryp (u3 Oymaru, mpoOBOJIOKH, INIACTUIMHA U IPYTUX MATEPUATIOB).

[Tonstne o0BEMa, emuHUIBI H3MepeHus o00bEMa. OO0BEM MIPAMOYTOJIBLHOTO
napajenenunena, Kyoa.

IMPEAMETHBIE PE3YJIBTATDBI

[IpenMeTHble pe3yiabTaThl OCBOCHMSI MPOrPAaMMbI y4EOHOTO Kypca K KOHILY
oOyueHus B 5 Kjacce:

Yucaa v BIYMCICHUA

[ToHumaTe ¥ OpPaBUIBLHO YNOTPEOJISATH TEPMHUHBI, CBSI3aHHBIC C HATypaJbHBIMU
YUCIaMU, OOBIKHOBEHHBIMU U ICCITUYHBIMU JPOOSIMHU.

CpaBHUBaTh W YNOPSIOYMBATH HATYpaIbHbIC YKCIIA, CPABHUBATH B MPOCTEUIINX
Clly4asix OObIKHOBEHHBIE IpOOU, AECATUUHBIE APOOH.

COOTHOCUTH TOYKY Ha KOOPJMHATHOW (YUCIOBOI) MPSMOM C COOTBETCTBYIOUIUM
el YhCIIOM M U300pakaTh HATypajbHbIC YKC/Ia TOUKAMU HA KOOPJUHATHOU (YMCIOBOIN)
PSAMOM.

BemmonasaTe apudmeTmdeckue  AEWCTBHST ¢ HATYpaJbHBIMH  YHCIIAMH,
C OOBIKHOBEHHBIMU APOOSIMU B MIPOCTEUIIINX CITydasiX.

BrInosHATh NpOBEPKY, NPUKUIKY pe3yJibTaTa

BbluncieHU. OKpYIisTh HaTypaJjJbHbBIE YUCIIA.
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Penmienne TekcTOBBIX 33124

Pemarp TekcToBbIE 3amaun  apuMETHYECKHM CIOCOOOM W C  TOMOIIBIO
OpraHM30BaHHOI'O0 KOHEYHOTO Nepedopa BCeX BO3MOKHBIX BAPUAHTOB.

Pemats 3amaun, coaepxaline 3aBUCUMOCTH, CBS3bIBAIOIINE BETMUYHUHBI: CKOPOCTb,
BpEMs, pacCTOSIHUE, 1IeHa, KOJIMYECTBO, CTOMMOCTb.

Hcnonb30BaTh KpaTKUE 3alIMCH, CXEMBbI, TaOJIUIbI, 0003HAYEHUS IIPH PELIEHUN
3aj1ad.

[Tos1b30BaThC OCHOBHBIMH €IMHUIIAMHU U3MEPEHHUS: LIEHBI, MACChl, PACCTOSIHUS,
BPEMEHH, CKOPOCTH, BBIPAXKATh OJIHU €IMHUIIBI BEIMYMHBI Yepe3 ApyTHeE.

W3Bnekarb, aHaIM3UpOBaTh, OLIEHUBATh HMH(POPMALUIO, MPEACTaBICHHYIO
B Ta0JIMIIE, HA CTOJIOYATON JUarpaMMe, MHTEPIPETUPOBATH MTPEICTABICHHbBIE JaHHbBIE,
UCIIOJIb30BAaTh JIaHHBIE NIPU PELICHUH 3a/1a4.

Harasignas reomerpust

[Tos1b30BaTHCS TEOMETPUUECKUMU TOHATUSIMU: TOUYKA, MpsiMasi, OTPE30K, JIyd, yToJl,
MHOT'OYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoUTH MpUMEPHI 0OBEKTOB OKPYIKAIOIIETO MUPA, UMEIOIIUX HOpMY
M3YUYCHHBIX TEOMETPUUECKUX (UTYD.

Hcnonbs30BaTh TEPMHUHOJOTHIO, CBSI3aHHYKO C yIJIaMH: BEpIIMHA CTOpOHA,
C MHOTOYTOJIbHUKaMU: yroJl, BEepIIMHA, CTOPOHA, IUarOHajb, C OKPY>KHOCTBIO: pajinyc,
JTAAMETP, UEHTP.

N3006paxkath n3ydeHHbIE TeOMETPUUECKUE (PUTYPBI HA HEJTMHOBAHHOW U KJIETYAaTOU
Oymare ¢ MOMOIIBIO ITUPKYJISA U JTUHEHKH.

HaxonuTh JIMHBI OTPE3KOB HEMOCPEACTBEHHBIM M3MEPEHUEM C IMTOMOIIBIO JIMHEHKH,
CTPOUTH OTPE3KH 3aJJaHHOM JITTHHBI, CTPOMTH OKPY>KHOCTb 3aJIaHHOTO PaJinyca.

Hcnonws3oBaTh CBOMCTBA CTOPOH M YIJIOB MPSIMOYTOJIBHUKA, KBAJIpaTa JJIsl UX
MOCTPOCHMSI, BBIYUCIICHUS TUIOLIAIN U TIEpUMETpA.

Beuucnares nepumMerp W IoniaAb  KBajpara, NOPSAMOYTOJbHUKA, (QuUryp,
COCTABJICHHBIX W3 TPSIMOYTOJLHHUKOB, B TOM uHcle GUTYp, H300paXEHHBIX Ha
KJIeTYaTon Oymare.

[Tos1b30BaTHCSI OCHOBHBIMM METPUUECKUMU €IMHUIIAMU U3MEPEHUS JIJTUHBIL,
MJIOIIA/IN; BBIPAXKATH OJIHA €IUHUIILI BEJTUYUHBI Uepe3 IPyTHE.

Pacno3naBath napasienenunen, Kyo, UCIOIb30BaTh TEPMUHOJIOTHIO: BEPIIIUHA,
pedpo rpaHb, U3MEPEHUS, HAXOAUTh U3MEPEHUS Mapajiieenumnesna, Kyoa.

Beraucnare 00béM Kyba, mapasieaenuiie/ia o 3alaHHbIM U3MEPECHUSM,
MOJIb30BaThCS €IMHUILIAMU U3MEPEHUST 00bEMA.

Pemats HecoKHbBIE 3a1a4 HA U3MEPEHUE T€OMETPUUECKUX BEJTUYUH B
MPAKTUYECKUX CUTYaIUsIX.
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[TpeameTHBIC pE3yabTATHl OCBOCHHS MPOTPAMMBI YI€OHOTO Kypca K KOHITY
oOyueHus B 6 Kjacce:

Yucia 1 BbIYMCICHUS

3HaTh M TMOHHUMATh TEPMHUHBI, CBSA3aHHBIE C PA3JIMYHBIMU BUJAMU YHCENT U
croco0aMu UX 3aMucH, IEPEXOAUTH (€CIU 3TO BO3MOKHO) OT OJTHON (POPMBI 3aIHCH
4yciia K Ipyromu.

CpaBHHBATh U YIIOPSIA0YMBATH LIETbIE YUCIIA, OOBIKHOBEHHBIE U JECATUYHBIC
IpoOU, CpaBHUBATH YMCIIA OJHOTO U Pa3HbBIX 3HAKOB.

BoInonHATh, codyeTas yCTHbIE U MMCbMEHHBIE TPUEMBI, apu(METHYECKUE NEUCTBUS
C HATypaJbHBIMHU U 1IEJILIMU YUCIAMU, OOBIKHOBEHHBIMU U JIECATUYHBIMU JIPOOSMH,
IIOJIOKUTEBHBIMUA U OTPULIATEIIbHBIMHU YACIAMU.

BbluucisaTh 3HaYEHUS YMCIIOBBIX BHIPAXKEHUM, BBIIOJHATh NMPUKUAKY H OLEHKY
pe3ysibTaTa BBIYMCIICHUH, BBIIOJHATh NpeoOpa3oBaHUsl YUCIOBBIX BBIPAXKEHUM Ha
OCHOBE CBOWCTB apu(PMETUUECKUX TEUCTBUM.

COOTHOCHTH TOYKY Ha KOOPJAMHATHOM NMPSMON C COOTBETCTBYIOLIUM € YHCIIOM U
n300paxaTh YUCIIa TOUKAMU Ha KOOPAMHATHOM MPSAMOM, HAXOJUTh MOYJIb YHCJIA.

COOTHOCUTB TOYKH B MPSMOYTOJIBHOW CHCTEME KOOPJIMHAT C KOOPAUHATAMM 3TOU
TOYKH.
OKpyTJISTh LIEJIble YHCIa U IECATUUHBIE IPOOU, HAXOIUTh MPUOIIMKEHUS YHUCE.

YucsioBble 1 OyKBEHHbIE BHIPAKEHUS

[TonumaTtes U ynoTpeOJiATh TEPMHHBI, CBS3aHHBIC C 3alUCHhIO CTEMCHH YHCTIA,
HaxXOJUTh KBaJpaT M KyO 4uCIa, BBIYUCISATH 3HAYCHUS YMCJIOBBIX BBIPAKECHUH,
COJIEp KaIllUX CTEICHH.

[Tonp30BaThCS MpU3HAKaMU JICIMMOCTH, PacKiaJblBaTh HATypajbHbIC YHCIIA Ha
MPOCTHIE MHOXKHUTEIH.

[Tonb30BaThCA MACIITAOOM, COCTABIATH IPOMOPLIMA U OTHOILICHHUS.

Ucnonb3oBath OyKkBBI MJiE OOO3HAUEHUS YHUCET MPU 3aMUCU MaTeMaTUYECKHUX
BBIpAXKEHUM, COCTABJIATh OYKBEHHBIC BBIpaKEHUS W (POPMYJIbI, HaXOAUTh 3HAYCHUS
OYKBEHHBIX BBIPAKEHUM, OCYIIICCTBIISISI HEOOXOAMMBIC MOJICTAHOBKH M MPEOOpa30BaHUSI.

HaxonuTh Hen3BECTHBIM KOMIIOHEHT PABEHCTBA.

Pemenue TekCcTOBBIX 32124

Pemats MHOTOIIIArOBBIE TEKCTOBBIC 33]]a4H APUPMETHIESCKUM CITOCOOOM.

Pewate 3amauu, CBsI3aHHBIE C OTHOILEHUEM, MPONOPLUUOHAIBHOCTHIO BEJIUYMH,
MPOILIEHTAMH, peIIaTh TPU OCHOBHBIC 3a/1a4d Ha APOOU U MPOIICHTHI.

Pewate 3agaun, copepaniye 3aBUCUMOCTH, CBSI3BIBAIOIINE BEIMYUHBI: CKOPOCTb,
BpEMs, PpACCTOSIHUE, II€Ha, KOJUYECTBO, CTOMMOCTb, MPOU3BOJUTEIBLHOCTb, BpEMS,
o0béMa paboThl, UCHONB3YS apuMETUYECKUE JCUCTBUS, OICHKY, MPHUKUIKY,
MOJI30BATHCS €AMHUIIAMU U3MEPEHUS COOTBETCTBYIOLIUX BEJIMYMH.

CocTaBnsATh OyKBEHHBIE BBIPAKEHHUSI 110 YCIOBUIO 3aJa4H.
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W3Bnexkate wHGOpMAIMIO, TMPEACTABICHHYI0 B Ta0nuIax, Ha JUHEHHOM,
CTOJIOUATON WJIM KPYTOBOM JuarpamMmax, MHTEPIPETUPOBATH MPEACTABICHHBIC JaHHBIE,
MCMOJIb30BaTh JAHHBIE TPU PEUICHHUM 33/1a4.

[IpeacraBisaTh UHPOPMALUIO C TIOMOUIBIO TaOJMI, JIMHEWHOW M CTOJIOYATOU
JTAArPAMM.

Harasignas reomerpust

[IpuBoauTE mNpUMEPBl OOBEKTOB OKPYXKAIOUIETO MHpa, HMERIUX (opmy
U3YYEHHBIX T€OMETPUUYECKUX IIJIOCKUX U MPOCTPAHCTBEHHBIX (QUTYpP, TPUMEPHI PABHBIX
U CUMMETPUYHBIX (pUryp.

N300paxaTh ¢ MOMOUIBIO LIUPKYJIS, TUHENKH, TPAHCIIOPTUPA HA HEJIMHOBAHHOW U
KJIeT4aToil Oymare M3y4deHHbIE IUIOCKHE I€OMETpHuYecKHe (PUrypbl M KOHQUrypauuu,
CUMMETPUYHBIE QUTYPBI.

[Tonb30BaThCd T€OMETPUUYECKMMHU TMOHATHSMHU: PABEHCTBO (UTYp, CHUMMETpUS,
WCIIOJIB30BaTh TEPMHUHOJIOTHIO, CBSI3AHHYK0 C CUMMETPHUEW: OChb CHMMETPHUH, LIEHTP
CUMMETPHH.

HaxomuTe BenmMuYMHBI yIJIOB MU3MEPEHHEM C NOMOIIBIO TPAHCIIOPTUPA, CTPOUTH
yIUIBl 33aJlaHHOW BEJIMYMHBI, II0Jb30BATbCA IPU DPEIICHUM 3a1ad IPaJLyCHOM Mepon
YIJIOB, PACIlO3HABATh HA YEPTE)KAX OCTPBIN, MIPSIMOU, PA3BEPHYTHIN U TYIIOM yTJIBL.

Beruuciares  JUIMHY  JIOMaHOM, IIEPUMETP MHOTOYTOJBHHKA, I10Jb30BATHC
€AUHULAMN W3MEPEHUs JUIMHBI, BBIPAXKATh OJHW €IWHMIBI U3MEPEHUS JUIMHBI 4Yepes
JIpyTHe.

Haxomuth, ncnone3ys 4epTEXHbIE MHCTPYMEHTBI, PACCTOSHMA: MEXKIY IBYMs
TOYKAaMH, OT TOYKH 10 IPSIMOM, JUIMHY ITyTH HA KBAaJIPATHOM CETKE.

Boruncnsate miomans Guryp, COCTaBIE€HHBIX U3 MPSIMOYTOJIBHUKOB, UCIIOJIb30BATh
paz0ueHre Ha NPSAMOYTOJIbHUKHM, Ha paBHble (QUIYpbl, JOCTpauBaHUE JO
MPSAMOYTOJIBHUKA, T0Jb30BaThCSl OCHOBHBIMH €IWHULAMHM HW3MEPEHUS IUIOLIAMMN,
BBIPAXKaTh OJHU €AUHULIBI U3MEPEHUS TUIOIIAN YEpe3 APyTHE.

PacriozHaBaTh Ha MOJENAX M H300paXEHUSX MUPaMHUIy, KOHYC, LMJIMHID,
UCIIOJIb30BaTh TEPMUHOJIOTHIO: BEPUIMHA, peOpO, TpaHb, OCHOBaHUE, pPa3BEPTKA.

N300paxats Ha KieT4yaToil OyMare npsMOyTOJIbHBIN Mapasuienenumnes. Berancasate

00BEM NMPSMOYTOJILHOTO MapauIeNienuIe a, Kyoa, moiab30BaThCsl
OCHOBHBIMU €MHUIIAMU U3MEpPEHUs 00bEMa;

Pemlare HecnokHble 3a4aud  HA HAXO0XKICHUE TIE€OMETPUYECKUX BEIUYUH
B IIPAKTUYECKUX CUTYaLUAX.
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OEJTEPAJIBHASA PABOYAS TIPOI'PAMMA YYEBHOI'O
KYPCA «AJITEBPA» B 7-9 KITIACCAX

MNOACHUTEJBHASA 3AIINCKA

AnreOpa siBIsieTCS OAHUM M3 OMOPHBIX KYpPCOB OCHOBHOI'O OOIIETr0 0Opa30BaHUS:
OHa OOecnevYrBaeT M3y4YCHHE NPYTUX JUCIUIUIMH, KaK €CTECTBEHHO-HAYyYHOTO, TaK U
T'YMAaHUTAPHOTO IIUKIIOB, €€ OCBOCHHE HEOOXOAMMO JIJIsl IPOIOJKEHUST 00pa30BaHus U B
MOBCEHEBHOM XM3HU. Pa3BuTne y 00y4aromumxcsi Hay4HbIX PeACTaBICHUI
O TIPOUCXOXKJIEHUU W CYIIHOCTH alredpanvecKkux aOCTpakUuuid, crnocoOe OTpa)KeHUs
MaTeMaTUYECKOW HAyKOW SBJICGHUM M MPOLIECCOB B MPHUPOJIE U OOIIECTBE, POJIH
MaTEMaTUYECKOr0 MOJICIMPOBAHUS B HAYYHOM TO3HAHWU U B MPAKTHKE CIIOCOOCTBYET
(GbOopMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHS M KAa4E€CTB MBIILICHUS, HEOOXOIUMBIX JIJIs
ajanTanyy B COBpeMEHHOM IndpoBoMm oOmiecTBe. M3ydeHue anreOpbl obecrieynBaeT
pa3BUTHE YMEHHUS HaONIOAaTh, CPABHUBATH, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHHS, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOU
JEHCTBUSL W BBIBOJBI, (opMynupoBaTh yTBepxkaAcHHA. OcBoeHHE Kypca anreOpbl
00€ecreynBaeT pa3BUTUE JIOTMYECKOIO MBILUIEHUS OOYyYarolIUXCs: OHU HCIOJIb3YIOT
JNEAYKTUBHBIE M WHAYKTUBHBIC pPACCyXXJEHHUs, OOOOIIEHHE U KOHKPETHU3AIHIO,
abctparupoBanrie u asanoruto. OOydeHue airedpe MpeArnojaraeT 3HAYUTEIbHBIN
00BEM CaMOCTOATENBLHON JEATETbHOCTH OOYYaroIUXCs, MOTOMY CaMOCTOSATEIbHOE
pelIeHue 3a7a4 ABJISIETCS peaau3alei 1eITeIbHOCTHOTO MPUHLINIIA 00YYEHUSI.

B crpykrype mporpammbl yueOHOro Kypca «Airedpa» uisi OCHOBHOIO OOILEro
oOpa3oBaHMsI OCHOBHOE€ MECTO 3aHMMAIOT COJEPKATEIbHO-METOANUECKUE JTMHUM:
«Yucnma u  BBIYUCHECHUS», «AJreOpanvyecKkue BBIPOKECHUS», «YpaBHEHUS U
HEpABEHCTBa», «DPyHKIMm». Kaxnas U3 3TUX COAEPKATEIbHO-METOAUYECKUX JIMHUN
pa3BUBAETCS HA MPOTSHKEHUM TPEX JIET U3YUYEHUS Kypca, B3aUMOJEUCTBYS C JIPYTUMU
ero JuHUSMU. B xome wusyueHus ydeOHOro Kypca oOOydYarolmuMmcsi MPUXOIUTCS
JIOTUYECKU PaACCyX IaTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN A3bIK. B CBs3U C
3TUM B IPOrpamMMy y4eOHOro Kypca «Aredpa» BKIFOUEHbI HEKOTOPHIE OCHOBBI JIOTHKH,
MPE/ICTABIICHHBIE BO BCEX OCHOBHBIX paszjielaXx MaTeMaTHYeCKOro oOpa3oBaHUA U
CHOCOOCTBYIOLIHNE OBJIAJICHUIO o0yyaroIuMucs OCHOB YHUBEPCAIIBHOTO
MaTeMaTnyeckoro sizbika. Coaep:kaTebHOM U CTPYKTYPHOM OCOOEHHOCTHIO y4eOHOTO
Kypca «AJredpay sIBISIETCS €ro MHTErPUPOBAHHBIN XapakTep.

Conepxanve muHAA «YKCIa U BBIYUCICHUS» CIIYKUT OCHOBOM ISl TAJIbHEHIIETO
U3YYEHUs] MATEMaTHKH, CIOCOOCTBYET Pa3BUTHIO Yy OOYYalOIIUXCS JIOTUYECKOIO
MBIIUICHUS, (POPMUPOBAHUIO YMEHHUS TMOJNB30BAThCS AITOPUTMAMH, a TaKxKe
NPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIs1 TOBCEHEBHOM KU3HU.
Pa3BuTre MOHATHUS O 4YKCIIE HA YPOBHE OCHOBHOTO O0IIEro oOpa3oBaHMs CBSI3aHO C
palMOHAIIBHBIMUA U UPPAMOHATIBLHBIMU YHCIIaMU, (JOPMUPOBAHUEM TPEJCTABICHUN O
JICCTBUTEILHOM 4YHCJIE. 3aBEPUICHHE OCBOEHUS YHMCIOBOM JIMHUM OTHECEHO K
cpeaHeMy oOleMy 00pa30BaHMUIO.
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CopepxaHue IBYX aireOpandeckux JHMHUH — «Anredpanveckue BBIPAKEHUS» U
«YpaBHEHHsI W HEpPaBEHCTBa» CMOCOOCTBYeT (OPMUPOBAHHIO Yy OOydarolmuxcs
MaTCMaTH4YCCKOro arimapara, HGO6XOI[I/IMOI‘O JJIA pCHICHHA 3aa4 MAaTCMATUKHU, CMCIKHBIX
NPEeIMETOB M TMPAKTUKO-OPUEHTUPOBAHHBIX 3a7ad. Ha ypoBHE OCHOBHOTO OOIIETo
oOpa3oBaHUs Y4eOHBIM MaTepuayl TPYNIUPYETCs] BOKPYT PallMOHAIBHBIX BbIPAXKCHUA.
Anrebpa JEeMOHCTPHpPYET 3HAUY€HHWE MaTEeMaTHKH KaK S3bIKa Ui TOCTPOCHHS
MaTeMaTUYECKUX MOJIENIeH, OMUCaHMsI TPOIIECCOB M SIBJICHUU peanbHOro Mupa. B 3amaun
oOydeHus anreOpe BXOIAT TaKXKe AaTbHEHIICE Pa3BUTHE aITOPUTMUYECKOTO MBIIIJICHUS,
HE00XOIMMOT0, B YaCTHOCTH, JJI1 OCBOCHHUS Kypca HH(POPMATUKU, U OBIIAJICHUE HABBIKAMU
NENyKTUBHBIX paccyxkaeHuil. I[IpeoOpa3zoBaHne CHUMBOJIBHBIX (OpM  CHOCOOCTBYET
Pa3BUTHUIO BOOOPAXKEHHSI, CIIOCOOHOCTEN K MAaTEMaTHYECKOMY TBOPUECTBY.

Conepxxanue (QyHKIIMOHAIBHO-TpaUUecKoi JUHUM HAIEJICHO Ha MOJydYeHHue
OOyJaronMMHUCs 3HaHUW O (PYHKITUSAX KaK BOKHEUIECH MATEMaTHYCCKOW MOJETH IS
ONMMCAHUS W HCCIEAOBAHUS Pa3HOOOPA3HBIX TMPOIECCOB U SABJICHUN B MPUPOJE U
oOmecTBe. M3ydyeHne marepuana CrocOOCTBYET Pa3BUTHIO Yy OOyYarOUIMXCS yMEHUS
MCIIOJIb30BaTh PA3JIMYHbIE BbIPA3UTEIBHBIE CPEACTBA SA3bIKA MATEMATUKHU — CJIOBECHBIE,
CUMBOJIMYECKUE, TpadudecKre, BHOCUT BKJIaa B (POPMHUPOBAHUE TIPEACTABICHHUN O POITU
MaTeMaTUKHU B Pa3BUTUU LUBUIN3ALNU U KYJIbTYPBHI.

CornacHo yueOHOMY TUTaHy B 7—9 Kiaccax u3ydaeTcsl y4eOHbI Kypc «Anredpay,
KOTOPBIM BKJIIOYAET CJICAYIONIME OCHOBHBIE pasjielibl cojepxkanusa: «Yucma u
BBIYUCIICHUS», «AJIreOpandeckue BBIPAXKEHUS», «YPaBHEHHUS U HEPABEHCTBAY,
«DYHKIUNY.

OOmiee 4YMCIO YacoB, PEKOMEHJOBAHHBIX JJISI HM3y4eHUs Y4eOHOTO Kypca
«Anrebpa», — 306 yacoB: B 7 kiacce — 102 ygaca (3 yaca B Heneno), B 8 kimacce — 102
yaca (3 yaca B Hezeno), B 9 kimacce — 102 yaca (3 yaca B HEZIEIHO).

COAEPKXAHUE OBYUEHUA

7 KIIACC
Yucaa v BIYMCICHUSA

JlpoOu 0OBIKHOBEHHBIE U JECATHUHBIE, IEPEXO0]] OT OJHOM (POpMBI 3anHCcH Ipobeit K
apyrou. IloHsTHME panMOHAIBHOTO YMCHA, 3allUCh, CPABHEHHUE, YIIOPSAIOYMBAHUE
palMOHANBHBIX 4KceNl. ApudMeTHYecKue JEUCTBHUS C pPAIMOHAIBHBIMU YHCIAMH.
Pemienue 3a1au u3 peaqbHON MPAKTUKKU HA YaCTH, HA IPOOH.

Crenenb C HaTypaJbHBIM TIOKa3zaTeleM: OIpelaesieHue, MpeoOpa3oBaHue
BBIpQXKEHUN HA OCHOBE OIpEENCHUs, 3amuch OONbIIMX uucesl. [IpoueHTsl, 3amnuch
MPOILIEHTOB B BHJIE€ JApOOM M JpoOU B BHJE MPOIEHTOB. TpH OCHOBHBIC 337aud Ha
MPOLICHTBI, PEIICHUE 3a7a4 U3 PEATbHON MPAKTUKHU.

[IprmMeHeHre NMPU3HAKOB JIEIIMMOCTH, PA3JIOKEHUE HA MHOMXHWUTEIN HATypPalbHbBIX
qucell.

PeasibHbIC 3aBUCUMOCTH, B TOM YHUCJIE TIpsiMas U oOpaTHas MPONOPIIMOHATIBHOCTH.
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AuredpandyecKue BhIPAKEHUA

[lepeMeHHbIE, YUCIOBOE 3HAYEHUE BBIPAXKEHUS C NepeMeHHOW. JlomycTtumbie
3HaueHUd nepeMeHHbIX. [IpeacTaBieHue 3aBUCMMOCTH MEXKIY BEIUYMHAMU B BHUJE
¢dopmyibl. Beruncnenuss no ¢opmynam. Ilpeobpa3oBanne OyKBEHHBIX BbIpaKEHHI,
TOKJIECTBEHHO PaBHbIE BBIPAXKEHUS, IIpaBUiia MpeoOpa30BaHUs CyMM M MPOU3BEACHUH,
IpaBHJIa PACKPBITHS CKOOOK M MPUBEACHUS MOJOOHBIX ClIaracMbIX.

CBolicTBa CTENEHU C HATYPAJIBHBIM ITOKA3aTEIIEM.

OnHounensl M MHOrouseHsl. CreneHb MHoOrowieHa. CloXeHue, BbIUUTAHUE,
YMHOKEHHE MHOTOWIEHOB. DOpMyJIbl COKPAIIEHHOTO YMHOXEHUS: KBaJIpaT CYMMBbI U
KBajapaT pasHocTH. PopMyiia PasHOCTU KBaApaToB. PasiojkeHne MHOIOUWIEHOB Ha
MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHME, KOpEHb YpaBHEHHUsS, INpaBWjia MpeoOpa3oBaHUs  ypaBHEHUS,
PaBHOCUJIBHOCTh YPaBHEHUI.

JIluHenHOEe ypaBHEHHME C OJHOW IIEPEMEHHOM, YHCIO KOPHEU JIMHEHHOIO
YPaBHEHMS, PELICHUE JUHEUWHBIX ypaBHEHUH. COCTaBIICHHE YPABHEHHU IO YCIIOBHIO
3a1a4n. Pemenne TeKCTOBBIX 3a/1a4 € IOMOLIBIO YPaBHEHUMN.

JIluHeliHOe ypaBHEHUE C JBYMsSI MEpeMEHHbIMU U ero rpagux. Cucrema JBYX
JMHENHBIX YpaBHEHUH € IByMs IEpEMEHHbIMU. PelieHne cucteM ypaBHEHUN c1ocoOoM
IIOZICTaHOBKU. IIpuMepsI pelenns TEKCTOBBIX 3a/1a4 € IIOMOIIBIO CUCTEM YPaBHEHUM.

DOyHKUNHA
Koopaunara Touky Ha npsiMoid. YHCIIOBBIE TPOMEXYTKU. PaccTossHrE MEXy TBYMsI

TOYKaMU KOOPAUHATHOU MPSMOM.

[TpsimoyronbHas cucteMa koopauHat, oc Ox u Oy. AbGcuucca u OpIuHaTa TOYKH HAa KOOPAMHATHON
wiockocT. lIpumeps! rpadukoB, 3agaHHbBIX (opMmynaMu. UTeHue rpaduKoB peanbHBIX 3aBUCUMOCTEH.
[Tonsitne Qynkuun. I'padpuk Qynxiuu. CpoiictBa QyHkumid. JluneitHas Qynkuus, e€ rpaduk. ['padux
¢bynkuuu = | |. I'paduueckoe perieHne TMHEHHBIX YPaBHEHUN U CUCTEM JIMHEHHBIX YpaBHEHUH.

8 KUIACC
Yucsia ¥ BBIYMCICHUS

KBagpartHeiii kopeHs u3 yncia. [lonstue o0 uppannroHaabHOM uncie. Jlecaruunbie
NpUOJIMKEHUsT HppAlMOHAIBHBIX uHcesl. CBoiCTBa apu(PMETHUECKMX KBaJIpaTHBIX
KOpHEW M X MPUMEHEHHUE K NpeoOpa30BaHUIO YUCIOBBIX BBIPAKEHUN U BBIYUCIICHUSM.
JlercTBUTEIbHBIC YUCTIA.

Crernens ¢ 1eNIbIM MOKa3aTesieM U €€ corctBa. CTaHaapTHAS 3aMUCh YKCIa.

AuredpanvyecKue BhIPaKEHUA
KBaapatHblil TpEXUIIEH, pa3oKEeHUE KBAAPATHOTO TPEXUIEHA HA MHOXKHUTEIH.
Anrebpanueckast 1podbs. OCHOBHOE CBOIMCTBO anreOpanueckoi qpoou. CroxeHue,
BBIYMTAHUE, YMHOXKEHUE, JejieHHue aireOpandeckux JapoOeil. ParumonanbHbIe
BBIPAXEHUS U X NMPEeoOpa3oBaHUE.
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YpaBHeHHs U HEPABEHCTBA

KBanpatHoe ypaBHeHue, (opmyrna KOpHEH KBaJpaTHOTO ypaBHeHHUs. Teopema
Buera. Pemenne ypaBHeHUM, CBOAAIINXCS K JINHEMHBIM U KBaApaTHeIM. [Ipocreiimme
JIPOOHO-pALIMOHAIIbHBIE YPABHEHMUS.

I'padmyeckass uHTEpHpeTanusi ypaBHEHHW C JBYyMsl TMEPEMEHHBIMH U CHCTEM
JUHEWHBIX YypaBHEHUH ¢ JByMs IiepeMeHHbIMU. [Ipumepsl pelieHus cucrem
HEJIMHEWHBIX YPABHEHHUU C IBYMS IIEPEMEHHBIMH.

Perienue TeKCTOBBIX 3a/1a4 alIreOpandecKuM CoCOoOOM.

HucnoBble HEpPABEHCTBA W WX CBOWCTBA. HepaBEeHCTBO ¢ OJHOM MNEPEMEHHOM.
PaBHOCHMIIBHOCTH HEpAaBEHCTB. JIMHEHBIE HEPABEHCTBA C OTHOU IepeMeHHON. CHCTEMBI
JIMHEWHBIX HEPABEHCTB C OJTHOU NMEPEMEHHOM.

DOyHKIUU

[Tonstue ¢ynkuuu. O6GnacTe onpeneneHUus U MHOXKECTBO 3HAYEHUH (DYyHKIIHU.
Crioco6sI 3amanust QyHKITHI.

I'paduk Gynkumu. Yrenue cBoiictB pyHkuu o e€ rpaduxy. [Ipumeps rpadukos
(GYHKLIHNA, OTPa)KaIIUX PEATbHBIE MPOLECCHI.

5 DYHKIWH, ONMCHIBAIOLINAE IPSIMYI0 W 00PaTHYIO MPONOPLHOHATIBHBIC 3aBUCUMOCTH, UX rpadukn. OyHKIMA y = 2 y=
x°, y =V, y=|x|. [padpudeckoe pelienne ypaBHEHHIT ¥ CHCTEM YpaBHCHHIA.

9 KUIIACC
Yuciia ¥ BIYMCICHUSA

PannoHanpHbple 4MCla, UppalMOHANbHBIE YKCIA, KOHEYHbIE M OECKOHEYHbIE
JeCATUYHBIE TpoOU. MHOXKECTBO AEHCTBUTENBHBIX YHCEIl, AEHCTBUTEIbHBIE YUCIA KaK
OECKOHEYHbIE JECATHUYHbIE JApoOH. B3aMMHO OJHO3HaYHOE COOTBETCTBUE MEXKIY
MHOKECTBOM JIECTBUTEJIBHBIX YUCET U KOOPIUHATHOU MPSIMOM.

CpaBHeHHME  JEHCTBUTENBHBIX  4HuCeld,  apupMeTHYecKue  JEHCTBHUI  C
JEUCTBUTEIbHBIMU YUCIIAMH.

Pa3smepbl 00BEKTOB  OKpYXaroIIero MuHpa, JUIMTEIbHOCTh THPOIECCOB B
OKpPY’KaroIEM MHPE.

[TpuOnmxk€HHOE 3HAa4YeHHE BEIMYMHBI, TOYHOCTh NpuOIMKeHus. OKpyrieHue
yucen. [Ipuknaka u orieHka pe3ysbTaToOB BEIYUCIICHUN.

YpaBHeHMs U HEPABEHCTBA

JIunentHoe ypaBHeHue. PenieHne ypaBHEHUM, CBOJSIUXCS K TUHEUHBIM.

KBanpatnoe ypaBHeHue. Pemienue ypaBHEHWN, CBOIAIIMXCS K KBaJAPATHBIM.
bukBanpatHoe ypaBHeHue. [IpuMmepbl pelieHus ypaBHEHUM TPETbEW M YETBEPTOU
CTEIIEHEN Pa3JI0KEHUEM Ha MHOKUTEIH.

Pemenne poOHO-pallMOHANBHBIX ypaBHEHWH. PerieHue TEKCTOBBIX 3aaad
anreOpanyecKuM METOJIOM.

VYpaBHeHue ¢ AByMs MEpEeMEHHBIMH U ero rpaduk. Pemenue cuctem nByX THHEHHBIX
YPaBHEHUM C IByMs IEPEMEHHBIMU. Perienue cucreM 1ByX ypaBHEHHM, OJTHO
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U3 KOTOPBIX JIMHEWHOE, a Jpyroe — BTOpol creneHu. ['paduueckas uHTEpmperanus
CUCTEMBI YPaBHEHUI C ABYMS IEPEMEHHBIMH.

Perienue TeKCTOBBIX 3a/1a4 alreOpandecKuM CocoOoM.

YuciioBbIE HEPABEHCTBA U UX CBOKCTBA.

Pemienne nMHEWHBIX HEPABEHCTB C OJHOM NIepeMEHHOW. Pemenue cucrem
JMHEMHBIX HEPABEHCTB ¢ 0JHOW nepeMeHHON. KBaapaTHbie HepaBeHcTBa. ['paduyeckas
WHTEPHpPETALNSI HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMs IEPEMEHHBIMU.

DOyHKIUU
KBanparuunas gyukius, e€ rpaduk u cBoiicta. [lapabona, KOOpIMHATHI BEPITUHBI
napaboJibl, 0Ch CHMMETPUH MapaOOoJIbI.

I'papuxu pyHKIMIL:- - . - s -
U UX CBOMCTBA.

YucaoBblie MOCI€10BATEILHOCTH U IPOTPECCUM

[TonsiThe 4YMCITOBOM TMOCIEIOBATEIBLHOCTH. 3aJlaHUE MOCIEAOBATEIBbHOCTH
peKyppeHTHOM dhopmyIioit u popmyIioi n-ro wieHa.

Apudmernueckas u TeoMeTpudeckas Tmporpeccuu. DOpMynbl #-TO HIICHA
apu(MeTHyecKo U TeOMETPUIECKOI MPOTrPECCHid, CyMMBI TIEPBBIX 71 YJICHOB.

N3o0pakenue uieHOB apu(METUUECKON U T€OMETPUUECKOM MPOTrpeccuili TOUKaMu
Ha KOOpPJIWHATHOM IUJIOCKOCTH. JIMHEHWHBIM W SKCIHOHEHIMAIbHBIM pOCT. CII0XKHBIE
MPOLICHTBHI.

HPEAMETHBIE PE3YJIbTATBI

[IpeameTHbie pe3yNbTaThl OCBOEHHUS MPOTPAMMbI y4eOHOTO Kypca K KOHILY
oOyueHus B 7 Kiacce:

Yuciaa v BIYMCICHUA

BoInonHATh, codyeras yCTHbIE U MMCbMEHHBIE TPUEMBI, apu(PMETHYECKUE NEUCTBUS
C pallMOHAIBHBIMU YUCIIAMMU.

HaxonuTth 3HaueHMs UUCTOBBIX BBIPAKEHUN, TPUMEHSATH Pa3HOOOPa3HbIE CIIOCOOBI
Y IpUEMBI BBIUMCIICHUS 3HAUYE€HUI IPOOHBIX BBIPAXKEHUM, COJIEpKaINX OOBIKHOBEHHBIE
U J€CSTUYHBIE TPOOH.

[lepexonuth OT omHOW (HOPMBI 3amMCH 4YHUCEN K Jpyrod (mpeoOpa3oBBIBATH
JECATUYHYIO Ap00b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YACTHOCTH B
OECKOHEUHYIO JIECITUYHYIO JPOOB).

CpaBHMBATh U YIIOPSA0YMBATH PAlMOHAJIBHBIC YHCIIA.

OxkpyrisaTh yucna.

BBINONHATE NPUKUAKY W OLEHKY pPE3yJIbTaTa BBIYMCICHUW, OLIEHKY 3HAYCHUU
YUCJIOBBIX BBIPAKECHUN. BBINOIHATE JEHCTBHS CO CTEIEHSAMHM C HaTypaJbHBIMU
IIOKAa3aTeJIIMH.

[IprMeHATh TpPU3HAKA JEIMMOCTH, PA3JIOKEHWE HAa MHOMKUTEIN HATypalbHBIX
YHCEJL.
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Pemate nmpakTUKO-OPMEHTHPOBAHHBIE 3aJa4d, CBA3aHHBIE C OTHOIIECHUEM
BEJIMYMH, MPONOPIHOHAIBHOCTHIO  BEJIWYMUH, MPOIEHTAMH, HWHTEPIPETUPOBATH
pe3yJIbTaThl PEIICHUS] 3a7ad4 C Y4YE€TOM OrpaHUYEHUMN, CBS3AHHBIX CO CBOMCTBaMH
paccMaTpUBaeMbIX OOBEKTOB.

AnredpanvyecKue BHIPAKECHUSA

Hcnonb3oBaTh anreOpandyeckyto TEPMHUHOJIOTMIO U CHUMBOJIMKY, NMPUMEHSTH €€
B IIPOLIECCE OCBOEHUS Y4EOHOTO MaTepuaia.

Haxomute 3HadeHnss OyKBEHHBIX BBIPQKEHHW TPU 3aJaHHBIX 3HAYCHHSIX
NEPEMEHHBIX.

BoinonHATe npeoOpa3oBaHUs LIEJIOTO BBIPAXEHUS] B MHOTOYJIEH IMPUBEACHUEM
MOJIOOHBIX CIaraeMbIX, PACKPHITHEM CKOOOK.

BbINOMHATE YMHOKEHUE OJHOWJIEHA Ha MHOTOWIEH U MHOTOUYJIEHa HA MHOTOYJIEH,
IPUMEHATH (POPMYJIBI KBaJIpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcCy1IecTBIATh Pa3I0KEHUE MHOTOUJIEHOB HA MHOKUTENN C TOMOIIbIO BEIHECEHUS
3a CKOOKHM OOIIEro MHOXHUTEINs, TPYIIUPOBKH ClaraeMblX, MpUMEHEHHs (Qopmym
COKpALIEHHOTO YMHOXKEHHS.

[TpumensTh TIPeoOpa3oBaHUsi MHOTOWICHOB IS PEUICHHS PAa3IWYHBIX 3a/ad U3
MaTEeMaTHKH, CMEKHBIX MPEMETOB, U3 PEATbHOM MPAKTUKU.

Hcnonp30BaTh  CBOMCTBA CTENEHEH C HATypaJdbHBIMU IOKA3aTEJSIMUA LIS
peoOpa3oBaHus BbIPAXKECHUIA.

YpaBHeHUS U HEPABEHCTBA
Pewate nuHeHbIE ypaBHEHMS C OJHOW IEPEMEHHOM, IPUMEHSIS [TpaBUjia Mepexo1a

OT MCXOJHOIO YpPaBHEHMs K PaBHOCWIBHOMY emy. [IpoBepsiTh, SABIAETCA U YHUCIO
KOpPHEM YpaBHECHHUS.

[TpumensTh Tpaduveckiue METOJbl MPU PEIICHUH JMHEWHBIX YPaBHEHMH W WX
CUCTEM.

[TonGupath mpuMepsl Map Yucen, SBISIOIIMXCS PEIIEHUEM JIMHEHHOTO ypaBHEHUS
C ABYMs IIEPEMEHHBIMU.

CtpouTh B KOOPIMHATHOW TUIOCKOCTH TpaduK JMHEHHOTO YpaBHEHHS C JBYMs
MEPEMEHHBIMH, MOJIB3YACH TPa(UKOM, IPUBOJUTH MPUMEPHI PEIICHHS YPABHEHHUS.

Pemare cucreMsl IBYyX JIMHEHHBIX YPAaBHEHUH C JIBYMs IIEPEMEHHBIMH, B TOM
quciie rpadu4ecK.

CocTaBnsaTe U pelmaTh JUHEMHOE YPABHEHUE WM CUCTEMY JIMHEMHBIX YPaBHEHUN
[0 YCJIIOBUIO 3aJa4yd, WHTEPIPETUPOBAaTH B COOTBETCTBUM C KOHTEKCTOM 3a1a4u
ITOJTyYEHHBIA PE3yJIbTaT.

DOyHKIUU
N300paxkath Ha KOOPJAMHATHOW TMPSMOM TOYKH, COOTBETCTBYIOIIHE 3aJaHHBIM

KoopauHaTtaM, JIy4d, OTPC3KH, HMHTCPBAJIbI, 3aIIMCbIBATL YHCIIOBBIC IIPOMCIKYTKH Ha
aﬂre6panqec1<0M SA3BIKC.

OrMeuyaTp B KOOPAMHATHOW IUIOCKOCTM TOYKM IO 33JaHHBIM KOOpJAMHATaM,
CTPOUTH rpaduku TMHEHHBIX GyHKIMH. CTpouTth rpadux GyHKIHH y = |x|.
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OnuceiBaTh ¢ MOMOIIBIO (DYHKIUNA U3BECTHBIE 3aBUCHMOCTH MEXKIY BEIMYUHAMHU:
CKOPOCTb, BpEMs, PAaCCTOSHUE, 1I€HA, KOJWYECTBO, CTOMMOCTH, ITPOU3BOJIUTEIBHOCTD,
BpeMsi, 00bEM paboTHI.

Haxonuth 3HaueHre QyHKIUHU 1O 3HAYEHUIO €€ apryMEeHTa.

[lonumars rpaduueckuii crnocoO TMpeACTaBICHUS W aHalIuW3a HHQOpMaIuH,
U3BJIEKATh U MHTEPIPETHPOBATh MH(POpMaIHIO U3 TpaduKOB PEaTbHBIX MPOIECCOB U
3aBUCUMOCTEM.

[IpenMeTHble pe3yiabTaThl OCBOCHMSI MPOrPAMMbI y4EOHOTO Kypca K KOHILY
oOyueHus B 8 kiacce:

Yucia 1 BBIYMCJIEHUS

Hcnonbs30BaTh HadaJbHBIE MPEJICTABICHUS O MHOXECTBE JCHCTBUTEIBHBIX YUCEI
JUIS. CpPaBHEHMS, OKPYTJICHMS W BBIYUCIICHUN, W300pa)kaTh JICHUCTBUTEIbHBIC YHCTIA
TOYKaMH Ha KOOPJAMHATHOMN IPSIMOM.

[IpumeHsaTr mOHATHE apU(PMETHUECKOTO KBAJPAaTHOTO KOPHSA, HaXOJUTh
KBaJpaTHbIC KOPHHM, HCMOJB3yS MPH HEOOXOJUMOCTH KaJIbKYJSATOP, BBIMOJHATH
npeoOpa3oBaHus BBIPAKCHUM, COACPKAIMX KBaJApaTHbIE KOPHU, MCIOIb3ysl CBOWCTBA
KOpHEM.

Hcnonb30Bath 3anucu OOJBIIUX U MaJbIX YHUCEI C MOMOIIBIO JECATUYHBIX JpoOeit
u creneHen yucna 10.

AnredpanvyecKue BhIPAXKECHUSA
[IpyuMeHsATh  MOHSATHUE  CTENEHW C  LENbIM  TOKa3aTElIEM,  BBINOJHATH
npeoOpa3oBaHus BbIPAXKEHUH, COJEPKAIUX CTETICHH C LIETBIM IMOKa3aTeseM.
BBIMONMHATE  TOXKAECTBEHHBIE TPEOOPa30BaHUs  PAlMOHANBHBIX  BBIPAKEHUN
Ha OCHOBE MPaBWJI ACHUCTBUIN HaJ MHOTOUJICHAMH U alre0pandyecKuMu ApoosiMu.
PacknanpiBaTh KBapaTHBIN TPEXUIIEH HA MHOKUTEIH.
[IpumensTe mnpeoOpa3oBaHUsl BBIPAXKEHUNM Ui PEIICHUS Pa3IUYHbIX 3ajad
13 MaTEMATHKHU, CMEKHBIX IIPEAMETOB, U3 PEAIbHON MPAKTUKH.

YpaBHeHMs U HEPABEHCTBA

PemaTe nuHeliHbIE, KBaJpaTHbIC YPaBHEHWS U palMOHAJIbHBIE YpaBHEHUS,
CBOJISIIMECS K HUM, CUCTEMBI JBYX YPABHEHUH C JIByMS IEPEMEHHBIMU.

[IpoBoauTE MpOCTENIINE UCCIIEIOBAHUSI YPABHEHUW U CUCTEM YPAaBHEHUW, B TOM
Yyciie ¢ NPUMEHEHHEM TpapuyecKux TMpeJcTaBiIeHUN (yCcTaHABIUBAaTh, MUMEET JU
ypaBHEHHE WJIM CUCTEMA YPAaBHEHU I PEIICHUS, €CJIU UMEET, TO CKOJIbKO, U MPOYEE).

[lepexoauTh OT CIOBECHOUN (POPMYITHPOBKH 33Ja4H K €€ alireOpanyecKkoi MoAeNn
C TIOMOIIIBIO COCTABIICHUSI YPABHEHHUS UJIM CUCTEMBI YPaBHEHUN, HUHTEPIIPETUPOBATH B
COOTBETCTBHM C KOHTEKCTOM 3aJa4M MOJYyYEHHBIN PE3yJIbTAaT.

[IprMeHSATE CBOMCTBA YMCIOBBIX HEPABEHCTB JJIsi CPABHEHMS, OLECHKH, PEIIATh
JMHENHbIE HEPAaBEHCTBA C OJHOW MEPEMEHHON U UX CHUCTEMBI, JaBaTh rpaduyecKyro
WJUTIOCTPALAI0 MHOKECTBA PEIIEHN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.
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DOyHKUNHA
[Tonnmaths ¥ ucCnoNB30BaTh (HYHKUMOHAIBHBIE MOHSTHUS U SI3bIK (TEPMMHBI,
CUMBOJIMYECKME O0O3HAUYEHMs), OMNPENEATh 3HAUeHUE (DPYHKIUMU MO 3HAYEHUIO
apryMeHTa, OIpeIeNsaTh cBoiieTBa (hyHKIMU 10 e€ rpaduky. CTpouTts rpaduxu
- 3JIEMEHTapHbIX (PyHKUMN BUJA:

=3,=v,=||, ormucesars cBoiicTBa YHCIOBOH GyHKIMH 110 e& rpaduky.

[IpenMeTHbIe pe3yibTaThl OCBOCHMS MPOTPaMMbl y4eOHOTO Kypca K KOHILY
oOyueHus B 9 Kjacce:

YucJa 1 BLIYUCIEHUS

CpaBHMBATH U yIOPSA0YMBATH pallUOHATIBHBIC U UPPALIMOHATIbHBIC YHCIIA.

Bemonuare apudmernueckue NEUCTBUS C pallMOHAIBHBIMH YHCJIAMH, cOUeTas
YCTHbIE W TIMCbMEHHBIC MPUEMBI, BBINOJIHATH BBIYHUCIECHUS C HUPPALHOHAIbHBIMH
YHCJIaMH.

Haxomuths 3HadeHHs CTENEHEW C LEJbIMU TOKA3aTeIsIMU U KOPHEH, BBIYUCIIATH
3HAYEHHS YUCIIOBBIX BBIPAKCHUM.

OKpyryisiTh  JIEMCTBUTEIBHBIC YHMCJA, BBINOJHATH HNPUKUIKY  pe3yJibTaTa
BBIUHCIICHU, OLICHKY YMCJIOBBIX BBIPAXKEHU.

YpaBHeHUs U HEPABEHCTBA

Pemrars MHENHBIE M KBapaTHBIE YPABHEHMS, YPABHEHUS, CBOISAIIAECS K HAM,
npocTeiire ApoOHO-palMOHATIbHBIE YPaBHEHUS.

Pemars cucTemMbl 1ByX JTMHEHHBIX YPAaBHEHUM C IBYMS IEPEMEHHBIMUA U CUCTEMBI
JBYX YPaBHEHHUH, B KOTOPBIX OJTHO YPABHEHUE HE SIBISACTCS JIMHEMHBIM.

Pemarb TekCTOBBIE 3a/1au aNreOpanuecKuM CIIOCOOOM C MOMOILIBIO COCTAaBJICHHUS
YPaBHEHMS UM CUCTEMBI JBYX YPABHEHUU C JBYMs [IEPEMEHHBIMU.

[IpoBoauTE MpOCTENUIINE UCCIEAOBAHNS YPABHEHUM U CHCTEM YPaBHEHHWH, B TOM
yucie ¢ NpUMEHEHUEM TrpauyecKux MNpeacTaBiIeHUui (yCTaHaBIMBATh, UMEET JIU
YPaBHEHUE WM CUCTEMA YPaBHEHUI PEIICHHUS], €CITU UMEET, TO CKOJIBKO, U MPOYEE).

PemaTe nuHelHbIE HEPABEHCTBA, KBAIpaTHbIE HEPABEHCTBA, N300paXXaTh PEIICHHE
HEPABEHCTB HA YMCIIOBOM IIPSAMOM, 3aIIMCHIBATH PELIECHUE C IIOMOIIBIO CUMBOJIOB.

Pemare cucreMsl JIMHEWHBIX HEPABEHCTB, CUCTEMBbl HEPABEHCTB, BKIIHOYAIOIIHE
KBaJIpaTHOE HEPABEHCTBO, M300pa)kaTh PELICHUE CUCTEMbl HEPABEHCTB HA YMCIOBOM
IIPSIMOM, 3aIIUCHIBATh PEIICHHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA IIPU PELIEHUH PA3JIMYHBIX 33/1a4.

DOyHKUMHA

Pacnio3naBate (GyHKIMM HW3y4eHHBIX BUJOB. [loka3piBaTh cXeMaTWYECKH
PaCIOJIOKEHUE HAa KOOPJMHATHOW IJIOCKOCTU TPaduKOB (PyHKIIHI BUJA:.
= +,= = + +,= " , =1 | B 3aBUCUMOCTH

OT 3HaYeHHI K03 (PHUIIMEHTOB, OMMUCHIBATH CBOMNCTBA (DYHKITHIA.
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Crpoutb u n300paxkatb CXeMaTUYECKU IrpauKu KBaJApaTUUHbIX QYHKLUH,
OIKCHIBaTh CBOMCTBA KBAIpaTUUHBIX QYHKIUHI MO UX rpadukam.

Pacno3naBaTh kBajipaTUUHy10 QYHKUHUIO 110 (hopMyJie, IPUBOIUTH TPUMEPHI
KBaJPaTUYHBIX (DYHKLMI U3 peaIbHOM KU3HU, (PU3UKH, TEOMETPUU.

YucsioBble MOCTEA0BATEILHOCTH H TPOTPECCHHA
Pacro3naBath apu(METHYECKYIO W T€OMETPUYECCKYIO MPOTPECCHUU MPH Pa3HBIX
crioco0ax 3agaHusl.
BBITTOTHATE BBIYMCIICHUS C UCIIOJIB30BaHUEM (OPMYJI N-I'O YJicHa
apHU(PMETHICCKON U T€OMETPUICCKOM MPOTPECCUii, CYMMBI TIEPBBIX N YJICHOB.
N300pakaTh YICHBI ITOCICIOBATEILHOCTH TOYKAMH Ha KOOPJIMHATHOMN TIJIOCKOCTH.
Pemars 3ana4un, CBSI3aHHBIE C YHUCIIOBBEIMU ITOCIIEN0BATEILHOCTIMEU, B TOM YHCIIE
3a/1a4M U3 peabHOM XKU3HHM (C UCIIOIB30BAHMEM KAIIbKYIISATOPA, IU(PPOBBIX TEXHOIOTHIA).

46



Ly

‘(01rouh JOH4IrRdALRH — U ‘OIrOUR

doHdqIreHOUIEd 90QOIIl — V) | D BI'WE YOHIIIDLO KUHOhBHE
9LUTOXEH ‘UHOLIOL) BIALBERMOL U MHOLIOLO BUHREOHOO
EUHOhBHE BEHOK9LQ0 ‘WOLdLRERNOL WIHIIrRdALRH O

MHOIOLY IMdonndu JI9HHIENAQ M 19901 Uk dLurogud]]
"UINBIOUh

UGN O WEHELOUAY M UOQ0dY XIIHRULEDIIL JUHILQY

U QUHXOHWA eH BuHXedad d19HQodY d1ediqgosedgoadu
‘UMHOLOURKIIE KI'Y HOHQOIA 9drrogueH ‘Ondo@ 3 onHaxediqd
q1urogudll ‘UOHRULEDAY OIAHHOEOHMII00 U HMOHHOHOHMIIQ0
990dIr OIAHRULEDIY HLOOWHITOXQOJH UdII ILEHOWRE

:100dY QI9HRULEIIY U QI9HHIHOHMIIQ0 XUITeXdor0d
‘nuHMNedI9d XI9HQO0dY HMHOhBHE BHHIINUKhIYY

1anudu ¥ 1990501 d19Heedgoonsed aLBHINKMA]

"900dIr OIAHRULEIOY

O1AHROHOMJQ € ULOOHLOBh € ‘QIIHRULEIJY € JIIHHOEOHMIIQ0
‘9QI9HHOFOHNI900 g MQ0dY JAIIHRULEIIN ULOOWHIIOXQOJH HdI
sediggocedgoad ‘ugodr areaunorsdous u 9reanngaed)
"XEQOdY XITHRULEDQY U XITHHOEOHMIIQ0 QO

‘Iroouh X19H9IredAren
UIFQLIKOHIN BH
guHIXKOIrced
‘ULOOWHILAY UeHEU] |
‘mmiedn

noH4q1read eu
19LHoModnn

‘ugodY’ eH herres
XITHIOHOO QUHIITID
“WOILRERNOII
WI9HAaIredALeH 0
9HOLIAL))

‘Ir90MKh XI9HIIreHoued
ouHeIMhOTBdONA
‘OuHOHgRd) "UWEIOUh
UWIdHIIreHOMITRd O
EUE.LOUdY
AMIORULINPUdy

“RIFOUR OJOHAIreHOUTRd

BIOWh JI9HII'BHOMIIR |

BUHEHE 9LBIIBI000 U 4Led0dHENLENILIN)) QULEHO[ | ST "EMHOLOUKIIE U BIOU|
ouHexdorod €00Bh ©odAN (19WaL)
EOXUINIOIBhAQO ULOOHILALEJY [9IHUd JIIHEOHI() QOHEOHO() 09LOORMIO)| eurdreed SOUHBEOHOIWHEH

IIOVILA L

AAHVAOdUHVI'T HOMOIhULVINIL

(qr0g0d£ HI1990£RQ) 190081 —C “BuiBWALR]A | ewwedIodn seroged seHArEdowod




8y

BHO'hOHI'O QUHOXOHWA 4LEHIOLIGY 09030 wonLadxoed
‘XI9IWOBIBID XITHQOT O WOMHOIogndI HOIrhOIOHI €
srHOXedI9dg oJorall kuHedosedgood 9LBHIrOII9Y

‘WerAWdo@ o1l BUHOIOUKIYE 9LEHIONIGd ‘MAQ XEUHOhBHE
XI9HHRYRE NdII UUHIXeAI9E XITHHOEMAQ BUHORBHE 94LUTOXBH
"BIrBUdOLBIN OJOHQIRA BMHI040 999110d1I € 90 9LBHINWMdI
‘UOMULLOINHD U HOUIOLOHUINAIL HOMOoRrHRdQaIIre 91a1reIrd()

‘arAndo
"*XIIHHOWda1I
EUHORBHE
QIIINULOAIIO)]
"OIIHHOWAAOT |
‘BuHOXedI9g
QIIHHIENA]

LT

BuHXedIad
QUMOdhNEedQAIINY|

uuniidorrodu

‘uroondgresonndonodn oiAHLedQO M OIAWEII ‘T9LHAITOdI
‘ugodr eH uneree d19HHedoduLHONdO-oMHLYedl 9 LRI
"goLoWIrodun

XI9HQIhA XUIAdY €U ‘edun 0J0H9Iredd €M HOLOOWUOULRE XULE
1donundu 9rnrogudu SMNBHURULRE AXKOW ULOOWHIUERE
diqHarreHonndonodu oHredgo u sH4areHounidonodn owsdn
‘BUHOLTAAIIO BH 90KRAUIIO ‘“ALEHIEI00 M 4LEdBHEOLIR ]
"heI’ee XI990LOMOL UMHAMAA Houles

‘suHOmMAd d19HRMIreed 9LeaUHINO ‘aLedugeed ‘arnroand]
"HOJAdY 1O BHURMIIAE BHITO LOBIrARLO00 UI9dOLOX
‘(erronodir) noodr ‘(ArHomodn) ngody 99 Ol IIHURHUILAE

U I9HURUIRE 10 (BLHONOAI) HQodIr SQUHIIKOXEH BH
‘unndonodir ‘1[9rHONOAI ‘ULOBR BH MhBI/RE LB J

"QOUh XI9HIIrRdALBH UIQLUXOHIN

eH BUHYXOoUeRd ‘ULOONWUIRY meHendI 9LBHIWHA]T
"XBUITRALUD XI9HAIedd €

XU 9LEBHIWHAI ‘()] BIOMA UOHOIIOLO U UOQ0dY XI9HhULEIJ
OI4IIIONOLI D IFAOUh XUIIIII0Q UOULIRE ILOIIND ILBWHMHO] |

niooHdrreHonndomnodin
seHIedQO 1

KeWKd] [ ‘ULOOWHOUERE
QI9HAIBY J

(qr0g0d£ HI1990£RQ) 190081 —C “BuiBWALR]A | ewwedIodn seroged seHArEdowod




6y

"UWIIHHOWOJOLI BWAEY O BUHOHARAA OIOHUOHHULl

WOHMHOMAA BOXUIMOIKIEE ‘Iroouh denl Iadonwundu aredugrory
‘BUHOHgRdA WOHAOX OIrOMh QOHLIMMHON UIf BOLOKIE
‘arLgdagod]] erug oxoroodu 901r09 AWd AWOHILIHOOHERd A
BUHOHERAA 0I0HITOXOM 10 eroxodon vrngedu BBHIWHAI
‘UOHHOWQJOII HOHITO O QUHOHERdA QOHUOHHUI 4LBIIdJ

OUHOHARAA QOHUOHHU][
‘UMHOHARdA
4LOOHIIrMOoHgRd
‘BMHOHARdA
snHegosedgoadn
eruaedn ‘onHoHgRd £

0¢

eaLOHOgRdOH M BUHOHER £

mInLeNoLeN suLndeed nomdordu J BOILUWONBHE
‘mwinedn nondread en

‘A0LONIAdI XITHXOWD ‘UNULBWALBI €U heee XI9HhULeRd
BUHOMAd BI'Y 40HIIhOJIOHIW duHedocedgood 9LBHIWMA]
"EUHOXOHWA OJI0HHQIMRd300

rAndo ‘goredreay nroonsed MrAwdod suHoOHIWHAII
‘BIOLIDXOHI OIOIIQ0 MMQOMD BE BUHOJOHIIE WQLAILL
UITOLDXOHIW BH §OHOIhOIOHW QUHXOLeRd 4LBIrALIIMAI()
‘nLooHeed eredreay U MWWAD eredreax [rAndod
4LBHINWMAI ‘HOIrhOJOHW BH BHOIhOJIOHW U HO'hOIOHIW BH

HUIQLKOHI BH
9OHOI'hOJOHIN
OUHXOIER ]
"BUHOOHIWA
O0JOHHQMIERA09
[rAnwdogd
*dOHOIrhOJOHIN
OUHNOHIWA
‘OUHBLURKIIL
“QUHINOL))
‘IIHOIThOIOHA]
“IWOIALBERNOII
WI9H9IredALeH 0
MHOIIAL) BA1OU09))

‘XI9NQRIRI MEE@OH\OE

QUHITRgudi

1 M0QOoX0 duiiadxoed
‘unHIXedI9g
XI9HHOEMAQ
ouHedocedgoad] |

(qr0g0d£ HI1990£RQ) 190081 —C “BuiBWALR]A | ewwedIodn seroged seHArEdowod




0S

‘g + xy = A OIMIDNHA(D OIAHUOHUL 4LBHBHEOIB]
"MOUIOIOHUNAIL HOHIL'BHOUIDHAD

91edNRIE0 ‘UUIMHA( OULEHOL 9dLedUREd()

"‘AAITeNdOo(HN HOHHOHEMX HOHEedQOOHERd REHITRHE U
BUHAIrgeLorddi 9ooowd umiddnudeds aredodurdduddLau
‘@4 LIMANKIAI 9LehAeH ‘“ALEBHINM]]

‘nudoredogerr xi9godgull 019 IIIONOL I

QLUK WOL g ‘UWBIAWdO(] XI9IHHBI'RE ‘UILOOWHIULRE
XIIHXOLOH miuQedr arnodrd ‘wereHUIrdoox WIYHHeIRE
OLl IMThOL HLIOMIOLI'I HOHLEHUId00M 4 4LehdNL()

"OMI9EE WOMOhUBdQAIIR BH XU dledI9ouLIRE (19IreddoLHU
‘M€adL0 ‘URALr ‘WeleHUI'dOOM WIGHHRIRE QUITIOIAE101d4.L00D
‘IhoL HOWEdI HOHLIBHUIIdOOY BH 4LeXedQotY

‘unerAndod
XITHHBIRBE
‘goxuedt rIadonud] |
"ULOOMOOITI BH
LeHUATAOON BINOLOUD
BEeHAIrOIAOWEA] |
‘HOWEdI
MoHLeHUTTdOOX
UINBIXhOL BINALT
KK QUHEOLIIR
“IILAKIWOdIT
Q1990IrOU, "MOWEdII BH
KOL BLBHUTAOO0Y]

ve

UATIHAD
‘mwindedr 1 [9reHUrdooy

LeirqrrAead

UI9HHORAICOIl MhBI’RE WOLOMOLHON O UMELILI9L00D 4
qredodnrodiidornu ‘UheI'RE OIMFOIOA Ol UMHOHARAA
AWA1oM) UIrh QUHOHgRdA 91emad U 9LBIrdRLI0))
"UWIIHHOWAJOII BWAAY O

HUHOHERdA XITHUOHUL XA [IWILOUD JMHIMAA 941MIOXeH
‘suHOHgedA ¥uHomod Iadonundu arnroandu

‘wodupedr 908Aeqrron SMNIIHHOWION BWALY O BUHOHARdA
OJIOHUQHHUIr MU (pedl urooddorn yoHreHurdooy € 4rmod.L)

UINIIHHOWAdo1

EWAGY O

UUHOHgRdA XITHUOHMUIC
XA4Y BWOLOK)) Muded.a
019 U UWIIHHOWdIII
EWAGY O

onHoHgRdA QOHUOHU][
‘UMHOHgRdA
OI9IIIONON O herree
OUHOMIdJ ‘UMHOHgRdA
XITHUQHUIL QUHAIMAd
‘UOHHIWAJILI HOHIO D

(qr0g0d£ HI1990£RQ) 190081 —C “BuiBWALR]A | ewwedIodn seroged seHArEdowod




IS

HNINVdIOdI O HOOVHh
201 OdLOdhHIrO 490
MhRIRE BUHOMA 19009011
q91redugad ‘aredanHgedd ‘UhBree JI990LIMIL LB
"g0LONIadL
XUIAAY €U helree BUHOIMAd K'Y BMHBHE dUMIIhMLBINILEIN
4LBHONWMAI ‘UHEMK HOHILRAd €U HhBIRE 94LBIId
"‘UMHY0dLo011
‘uuHedgocedgoadil ‘UMHAIOUKIGE LleLldrAedd Axdogodone) AVHEBHE
U UUELOUY XIIWIBHIOLIGE 9Ir0d LHOMONWR) LB 9.LIIMAI() QUHIIIIQOQO ‘BIJBIN /
‘uMHoHgedA ¥uHaMmod 2odAM 900N U
‘nunHMKedI9dg uuHedocedQoadil ‘UMHILOURIGE ‘I[OOUR HMULEHOL XIIHGOHOO
BUHOHERAD 190000119 4LedMHINO 4LBHINUdL ‘aredugiag onHadoLg0] | 9 QUHIIMQO0Q0 U JUHAJOLIO] |
|x|= A
UUIDIHAQ xuded |

XEUHOLGE U Xeddarodi

x19H491read 4 noroownoudaes XI9HUOHUIL 1[9dommdir aruroaud] |
"41OM09) XU BUHOhAEU U UUIIMHA(D goxudedr

suHI0d1o01 BIT I99dA33d dragodpun 9Le90€91r0I|

| x|= A MAHAD ‘UAIHAD HOHUOHUL mIHpedT 9rnodL)
‘g Uy d0LHMUNUPPeON

UVHORBHE 10 ULOOWHONERE € BALONO09) 90 ILBAITIUIIO0

"UMIHA( HOHUOHUIl
exu@dedy onHo0d1o0] |
"BUIDHA(] BeHUOHU][
"UMIDIHA(] ra1OM09))
"UAIHAQ duded |
"UAIDHAQ OULEHO] |
"HOLOOWHONERE
X19H41read

goMudedy oOMHILK

(qr0g0d£ HI1990£RQ) 190081 —C “BuiBWALR]A | ewwedIodn seroged seHArEdowod




[43

‘doLBrrAMqIrex

ULOOWHII0OXQOdH Udll BAgqrronoun ‘uHdox draHIedIrea
XUIMeXdorod ‘UuHIXedI9d BHUHOhBHE 9LBIHKhITY
"‘TANdO) XUMOORUEU(D U XUNOIhUALONOAI €U

drgHHOWAdAI 9rexediag ‘uHdoX d19HIRdIREN

xumexdorod ‘unHoxediad suHedocedgodd ALEHIrOII9g
‘unHMKed9g suHedosedgoadir Bl xu 9LsHIWUAI ‘HoHdOX
x19HIRdIRE XDIOORULON(DUdE v4LIH09) 9LBdIIERIO]]
‘(edoro191INON)

edOLBIrANAIrEY WOMHBLO0EGIOLIOU O IALHOWUAONIONE Q199010 h
grogodn ‘uoHdoM x19HIedIrRE) BALINOD) 94LBIO0TIIIY

‘0 < v udo uadox d1gHHYKUIrgUdi

Y OQI9HhOL 9LUIOXBH ‘D = X OMHOHERAA 91BN
‘uoHdox x19HIRdIrRa)

OI9IIIONOILI O QIIHHBIUILIRE ‘BIrOUR d[9HIIreHOMITRddN

1 d19H4arreHoMITed 9reanhorsdonA u dreaunged)
"UWEQOdI NNIIHRULEIY

U UWBIOUh UWIGIAT HHAOX d19HIedIredy 9LedMHINI()
"doLBIrAMIIred ULOOWHIIOXQ0OH ULl BAEIIrOIIHU ‘BIrOUR €U
sHdOX oJ0oH1IRdIrREY BUHORAIrdeW O1uITedono 4LBHINWMA]]
‘BHdOY oJoHIedIREY 0IOMOORULIN(pUdE “BIrOUh €U

undox s1gHIedIreay
XUIMexdorod
‘K edIag
XI9901rf0Uh
ouHedgosedgoad] |

‘uoHdox x19HIRdIrRa)

XIIOORULONW(pude

BALONOE))

D= X

BIrUd OMHOHgRd
"[OOUR
XI9HIIQLALLOUIY
ouHoHgRd)) "BIOUR
QI9HAIALUELOU]
"[OOUh
x19Hq1IreHoMITRddH
BAUHXULIQUdII
OI9HRULEJJ|] "OU'OUh
WoHdIreHouIreddu 9o

QULEHO]J] "BIrOWh €U

nHdox s1aHIedIrRaY|

sHdOY o1oH1RdIREY IMHALRTIAIO 9Ledodurindod qHodo) uigHIRdIRE)] Sl "EMHOIIOUKIGE U BLUOUE|
ouHexXdorod €00Bh ©odAN (19WaL)
EOXUIIOIBRAQO ULOOHAIQLEQY 19'd QI9HEOHI() QOHEOHO() 04100RHI0Y| eIroTeed OMHRIOHOWHRH

(9Ho80dA HI9g0€RQ) 19008 (—¢ "euLeWALe]N | ewwedIodn senoged seHdrredorod

IIVI'A 8




€S

WOLHBHUWUAMOUY WITHAILeTIMdLO9H O oloHIedrea)
HOI'hXQdL MI9HIRdIrREY MIFLUKOHIN BH 94LBdI9IBIIR ] OUHIXOLER ] HOIhX9d )
"UIQLIXOHIW BH BUHXOIreRd 019 9LOOHXOWEOT "HOIrhX9dL nigHIRdIrRea)] "BUHOXKRdI9d]
9LeaULgBRHRLOA ‘HOIhXQdL HI9HIRdIIREY 4 LRABHEOIDR uigHIedIrea)] AMIOORMRAQAIITY

(9HO1IALD €

QUHIYQE£0d “QUHILAY ‘QUHIKOHNA) drud WOHLABI'HRLD € |  WOLALBERMOL WIGILII O

MNIIHHBOUIIRE ‘UNBLOUR O BUELIUAY 4LBHITOLIIY MHOIIOL) BALOUOE))

"INQILALBERNOL WIGIAT O MHAIDLY XUIMeXdorod ‘unHaxedad | -odum wommoiexAdxo g

srHRg0cRdQOadI BI'Y MHOIIOLO BALINO9) ILBHINU]] g02%on0dn

"QILrALBERMOI WIFLIT O 9LOOHIIQLUILT

UHOLIOLY earonogd unwedanwudu dregodudrdoiriru u ‘(4019990

dndod nodxdOhUIroaWH) 9 dredigdnnes ‘aregodurAmdog XUMOOhMINOON OX

‘odumw momoiexAdxo g g40d9omodu MULOBh

ULOOHAIALULY ‘4019990 godoneed suHKedgd I XI9HABLHOWOIfE LO)

or'vd WOHLARI'HRL) € [r90Uh 9IUIBE 4LBIO0ELIIr0ID ] edun o1omoiexAd30

"] MHOLIOLO WOMHBEOEIIOIIOU O JI9HHBOUIIRE 019990 [donee

‘IHURHLAY U BUOWR dleauHged)) -orng WoHLdeIrHRL) € "BIOUR
I[O0Uh XIGI'BW U XUIIIIr0Q IIMIRE 4LBIrdeLddd]| qoulee eHLdRIHRL)) WOIOLBERNOLI
"NOIALBERNO "NOIALBERNOI WIGION O 9HIIIDL))

WIGIrNT O UHAIIOLY JUHAIRIIAIO0 dregodurindogp

WIGILAIT 9 9HIM3L))

‘BUHIIMOUKIId U BIIOHUR

IULeWILeN BULudeed HoMdoLdu d BO9ILHIWONBHE

"HURHLg

VINBWHOhBHE MNIIHHXUIIQUAII O QI9HHREKED ‘BMHALrgeLOrod
d19HdBIHOWOIrE helree KUHIMAA OIr0X 4 4Led0E9Ir 0L

(9Ho80dA HI9g0€RQ) 19008 (—¢G "euLeWALe]N | ewwedIodn senoged seHdredorod




129

(MUAITRALHMD Q9401190 XUIIOIRLIIOULIO ‘XMMOOhMALOWOAT
“xm1oonuend) rAmdod eu JIIHHINWIdII arexediqaq ‘heres
BUHOMAd BIr nuHAXedI9g BuHedocedgoadir 9LkHOWUA] |
"UNBEQOAY MWMMOOhHEdQAIIre O BUE.LIUIY ILBHIOIIY
‘nd9odr suHedocedgoadir Bl 010 9LBHIWHAI 1 ngodr
UOMOonHEedQAIIre 0410109) JOHEOHI0 dLredodurAindog
“edOLEIrAMIIre) OI9IIONOL J JIrOUh WOL € ‘UQodI OUHOREBHE
9LEBIUKIIY U IMEOHBLOYOL 940U OUh I LEHIOIIg
‘BUHOXedI9d 0J0HAIreHOUITRd BUHALATAAIIO 91LIBIrQ0
4LMYOXBH BUHOKedI9g JMMOORMRdQaIe 9LBdIIdNIRE

ngodrr
am1ddnuedoadrre
xulmexdarod
‘unHMNKedIag
ouHedocedgoad] |
‘ndgodr
Xoohuedoadarre
QUHOIAY U QUHIKOHWA
‘OMHBLUKIIE
“QUHINOL))

‘ndgodr
ouHaImedxo)) ‘ugodrr
noMddnuedgaarre
0410109) JQOHIOHI()
‘BUHXed9g
omIdonruedoalrre 4
XUIMEBTOXd
“XI9HHOWodo1
KMHORBHE
QIIWHLOALION "990dYr
EeMOohuedoaarry

Sl

q990dI’ BeMOohnedQaIry|
‘BUHOXed19d
QUMOdhNEedQAIINY|

WICQLIDKOHI BH
BHOIChXdL

(9Ho80dA HI9g0€RQ) 19008 (—¢ "euLeWALe]N | ewwedIodn senoged seHdrredorod




¢S

"WOUHIOIrD U HONEOHBLOT Ol MINIIHHOWOdOI

EWA4Y O UMHOHIRdA XIIHUOHUL XAET [INQLOMD 4LBIIdJ
‘WEHHOHgRdA X1 Ol

QMBI EOOUIMIOILNA09don M SI9HAIredell 4 LEhHIER
199dA3d dragodpun BAEdIr0OOU

QLUK WOL 9 ‘UMHOHgRdA X19HUOHUL mIU(pedl 9aimodL)
"UINIIHHOWdOII

UUHOHgRdA XITHUOHMUIC
XA4T WOLOMO QUHAII
"XBIOUR XI9IAII €
nnHoHgedA BUHOMAd
gdonudn “Mudeds

019 ‘UWIIHHOWAdIII
EWAGY O

UMHOHERAA [INOLON))

EWA4Y O BUHOHIRdA QI9HUOHUIL 4LBRIBHEOIDE ] OMHOHARAA QOHUOHU][ €1 "edLOHOgRdOH U KMHOHARd £
19dgauarre surngeed HOMdo.LIM I BIILUNWOMBHE
“LerdrAsad HUHOHgRdA
qaregodurodudornm ‘onHoHgRdA QOHHAIrERLO0D dremad xigHLRdIrea)
‘BMHOHgRdA BUHOI'BLO0D WQLAL UIQIYOW UOMOdhHMedQaIIre X OI9IIIONOLI O helree
uheree BUF0IrdA migodurrAWdo noH29901rd Lo 91UIroxadan XI990LOMAL QUHIIIID J
:W0QOI0IID WHMIIhHEBAQAIIE HhBIBE JITH0.LINIL ILBID ‘BUHOHgRdA
"heres dIqH4aIreHOUTRd
BUHOMIAd BI 19Wadodl uie 918HOWHUAL ‘Awddoar | -oHQodIr onmuarood]|
- o1AH1RdQO MOeL B ‘Brong Awddool aredodurAindog ‘WigHIRdIrRa) X
‘BUHOHgRdA oJ0HLRdIREY HNRLHIUITH(PEON BOXUIMBII09)
U UNEHAOY AINKOW 9€K90 9Led0dMENIrBHE M 4LBI0IrQRH ‘UMHOHARdA QUHIIMIDJ
"HOHHIWAJON HOHOWRE U HuHEedoeedQoadIl 019 IIIONO1I D BLOMY
‘WigHLedIred) ¥ BOOUIIEI 090 ‘BHHIHARdA 9Lemdg ewodoa |, ‘suHoHgRdA
‘UMHOHgRdA oJoHiedreay uoHdox
XI9HLedIred BUHBEOIIIIIM dUMMUILIodn arnrogod erAndog -onHoHgRdA
"QI9HIfOLIQH U JIGHIOI — BUHIHIRdA drqaHLedreay 4remad doHLedIreax
‘suHOHARdA oJoHIRdIrRa HOHOM ArAWdo( 9LedI9dULIBE | QOHIOLJH dUHOHARdA sUHOHARdA d19HIRdIrRa)]
‘BUHOHgRdA d19HIRdIrREY 4LRIBHEOLDE ] doHLedrreay] Sl "eaLOHOgRdOH U KMHOHARd £

(9Ho80dA HI9g0€RQ) 19008 (—¢ "euLeWALe]N | ewwedIodn senoged seHdrredorod




9¢

HOWKdII HOF0IrOUh BH 9LOHIgRdOH I9WALOMD SUHAMId
qrexedgoen ‘aLoHgRdOH XITHHOHMI I9INOLOMO 4LBIIdJ
‘HOWEAII HOdOLrOUR BH d1oHIgedoH ouHomAd d1exedgoeu
‘UOHHOWAALI HOHIO O BALOHIgRAOH JI9HUOHUL ILBIIdJ
‘helres BUHAMAJ ar0X € 9410HgedoH vd1oM09d 4LEBHINMA]]
‘mIodhuedogaarre

aredi9eBIOr ‘UONEdI HOHLIeHUIYdOOX BH XU d1edodudiooiniru
‘dLOHIgRdOH X19901OURh BALIN09) 9dLedodurindod

410Hog9edoH XI9HUOHHUI
IINOLOU)) OUHAMAd
XU U HOHHOWOdII
HOHI0 9 ea1OHOgedoH
QI9HUOHU] [
"MOHHOIWAII

HOHIT0 0 od1oHIgedoy
"BELONO0ED

XU U ed1oHogedoH
QI990IOUF

4!

earoHogRdoY]|
"BALOHOgRAOH M BUHOHEARA £

IWOQOJ0I1) WIDOIhURAQIIIE HhBIRBE JITI90LINIL 9L J
"UNIIHHOWOdOoI BIWAEGY O

WUHOHIRAA WOLOMO U UWIIHHOWOJOII BWAGY O BUHOHARdA
guHAMAd ornnmerddudarnu o1xdonudedr aruroaudy]

"WISHHOHUIL BOLOKI'E OH UMHOHARdA €1

OHY/O X19d01O0) € ‘TIWILOUD JUIMUILIOAN ALemId g

MUHOHgRdA WoLOnd
OI9IIONOII O helres
XI990LONAL QUHIITID J
"UINIIHHOWodo11
EWA4Y O UMHOHgRdA
XITHHUOHHUIL WOLOUD

U UWITHHOWodo1I
BINA4Y O BUHOHdedA
gunerodudorlHu
Eexoonuped |
"UINIIHHOWOdOII
EWA4Y 9 MMHOHgRdA
XITHUOHHUIIOH WOLOUD
suHamad adonud] |
"UINIIHHOWAdOII
BWALY 0

(9Ho80dA HI9g0€RQ) 19008 (—¢ "euLeWALe]N | ewwedIodn senoged seHdrredorod




LS

dponmdnges HorAndod arexediad XEehAId XIIHXOIIOH
"UOJAdY OIMHORBHE Ol HUhMIrAd X1awaedaudiewooed eu
VOHI'O QUHOKBHE UMINHA(D edu@edl o19monon Jd 4LUTOXeH

goxupedt adonud] |
"UMIDIHAD gonuded.a
OMHOO0dLOOI U QUHJILK

UUIDIHA(Q 9199010UE
"UUIDIHAD)

4IOM09) XU BUHOhAEH ¥ HMIDIHA(Q godudedt suHoodroon i
[nnediodi JIIHAILOIIIINOM 9 LBH0EIIrOID ]
‘ANBE1OM0g90 UWITHHRIRE O UUHOL'EE

1 90%%on0du mdonundu arnroaund]] ‘BUHAIEE U 19009110d1I
or9H4Iredd xumorexedro ‘@odudedr [gdonudi 9Led0rIIrIIY
*AANLOIINHD

U O1UIOIrOHMIWAIL OIAHAIBHOUINHA( 9LBd0EII O
"BUHOLgRIOTddII 0103M0oRUpedy

99 990HO0 BH UUINHA(D vdLIN09) 9LedI9IUII()

‘UMIDHAD maudeds wedxhor ou 91modr))

"UAINHA(D HMHIhBHE MIHUIQRL 4LEIrABLI0)

{(doiBIrAN9Irey 91ed0€9Ir0ION HLOOWHITOXQ0JH UdIr)
uwerAWdog X19HHeIRE ‘UAINHA(D BUHOhBHE 9LBIUKhIIY
*AAULOIINHD

U OINI0Ir'OHMIWAI L OIAHIIrBHOUIINHA(D 9LBd0E9IrOLI ||

mudedt eH
ouHXedQO010 XU
‘UMIDIHA] BaLOHO0L))
"UMIDHAD xuded |
"UMIDIHAD

EUHEI'BE [9000011))
"MAIHA( UUHOhRHE
OFLOMKOHN U
EUHOIAIAIO 910810
"UMIDIHA(] QULEHO[ |

KULEHOII QI9HI0HI()
"UUIDIHAD)

HOWEKdII

MOE90IrOUh BH WOLOUD
XU U BaLOHogedoH
OJOHUOHUIr BUHOMod
QUHXedQOLY]
‘ouHomad xu u
MOHHOWAAO1I HOHIZO O

(9Ho80dA HI9g0€RQ) 19008 (—¢ "euLeWALe]N | ewwedIodn senoged seHdrredorod




8¢

JLBHIWMAI ‘UHEMY MOHIIrRdd €M HhRI'BE 9LBIIdJ
"UMHO0dLo01I

‘nnHeg0cedgoadn ‘UMHAIONAKIIE BlRldIrAedd Axdogodioned
U UL LOUY XIIWOEHIOIGE 9Ir0d LHOMONE) ILBILINMAIQ)
‘UMHOHgRdA

srHIMAd ‘urHXedI9g nuHedocedQoadll ‘UMHILOURIYE IrOUR

Lﬁoﬁm&%%gﬁ%%mmu wdu ﬁmhﬂﬂm\m@mmm

UVHEBHE
OQMHIIMIQOQO ‘d0dJRIrN
Q U / 400dAM 9070LON
Y UMLEHOI XIIHEOHOO

auaadorgorr

@q&ﬂDH@DDD wougadoirgory

UHIHAD goxudedr

suHO0d1o01 KI I99dAd3d dragodpun arsHIWHd]|
‘UMHOHgRdA WoL1oHD

U UMHOHERAA KMHREOIOIrO0U U BUHAIMIAd KUY BMHIraRLITddu
IMNIhH(PedI-OHIIrBHOMINHA(D 91LBI0£9Ir 0|

Tx]=d ¢ JER TR ———
MLOOMOOL HOHLEHUTOOM BH QMHIXOIIOI UMIIhMLBINIXD
9LBdI9ERNO]| "UUIDMHA( XIIWOBhAEH 197UE I LBABHEOLdR Y
‘HOJIAdY BHUHOHOWEU 1O ULOOWHOULRE €

I9HUhHULd UOHITO BUHOHOWEH doryedex dredi9duin()

"UINCHURUIRG AIDKON

nMHOHgRdA
WOLOMD U UMHOHARdA
ouHoMmad 20Md3hupedI

‘x— dx = 4
€ <
WUATIHAD

X = Aa

uAIHAQ xuded |
‘mipedr

XU ‘ULOOWNHOULRE
diqHqIreHOoMNIdonod
01AHLedQO U OIAWEdL

QUITIOILIIIOUIIO
‘UMIDIHAD
‘1900910d11 orgHgIread
xummoiexed.Lo
‘UMIDIHAD

O

ol 9o oo Itoiithouoda o

(qr0g0d£ HI1990£RQ) 190081 —C “BuiBWALR]A | ewwedIodn seroged seHArEdowod



6S

0l

HININVdJIOdII O 40D Vh
O9.1LDdhMIrON 411190,

Uheres BUHOMAd 19900011

dredugad ‘9aregarHgedd ‘UheIBE JI990LINIL LB J

g (ONF) NoréaTe b

xuIAdY €M herres BUHOMAd BI'T KMHRHE OMMOOhHULEINOLBIN

(qr0g0d£ HI1990£RQ) 190081 —C “BuiBWALR]A | ewwedIodn seroged seHArEdowod



09

WUHORBHE AMHINIO ‘UMHILONKIGE BLeldrrAcdd Armud
4LBHIONIF ‘BIOUR JI9HIIQLUELOUY ALBIIAdM()

‘helres

MAHAMAA UdII BIrOUh OJOHIIQLUELOUIY BUHIXUIQUAIT
HUIOOHROL O MI709199 9LeIY U 4Led0dUEHIrRHY
"BIO9OLOk

MLOOHIIFALEIT HONOdRUINRdII € Ir30Uh XITHIIQLUELOUAY
ALOOWHKBHE O JMHIIrdR LA 9 LUhAIO]]

‘uMHMKed19d X1990110Mh BUHORRHE 9LBIdMhIAd HOHAOX

Y ANEILALBERNOL UINIGLAIT O UOHIIIOL) BUHORBHE 4LUTOXEH
‘MWBLIOUR UWIGHAL'RHOUITRA O BHE.LIMAY JUMIIhULINpude
‘laNQUAII SITHHOWIOUII U JI9HLIA KBLOhOD ‘“ALBHIOIIAE]
"BIOUR QI9HIIIQLUILOUY

dreauhorBdonA U 9reauHgedd ‘aredI9dUIBE

‘MOWEBdII HOHLEHUT'dOOX

UINBMhOL BILOUR JI9HIIALULILOUAY dLexedQosy]

‘Ir90Mh XI9H4IreHoUTeddy U x19HgIreHoUTRd

EAHXULQUAI SIHRULEOY 9LBHIWHAL ‘ugodr
VOHRULEJJ HOHROHOMIJQ e BIOUR OJIOHILILUELOUIY
EUHOLrgRLOTOdI O19L00HXONE0E O BIILUINOMNBHEQ)

"IQOUh XI9HIIALALILOUAY BILOKOHW OY rddUh XI9HIIredALeH

AMIOORULIN(pude
‘Ir9OU R XI9HIIALULELOUJY
ouHoHgrd)

"HOWEdII
MOHLEHUI'dOOY MOhOL
WOLLOMKOHN U Ir90Uh
XITHII LU I Lo
IWOLLOKOHN

AIKOW QUE1OLI9L00D
OQOHhBHEOHIIO OHWHREY
'nQ0dY QIIHRULEIY
QIIHROHOMIJQ

MeM eIrOUh
QI9HAIRLUELONIY
Iro0uh
XIIHIIOLUELOUY
O9LONKOHN

"‘n90dIr OI9HhULEIA
QI9HROHOMIJQ

U QI9HhOHOY ‘BIrOUA
digHqrreHoneddu

PIOHNR DEEAHBHSM_HONHDH

BALONOHW 1O :XBIOWh O BHHAIrARLIIddI dreaudeed | ‘BIroMh JIYHIIBHOUIIR 6 "BUHOIIOUKIGE U BIOUE
onHeXdor0d €00Bh ©odAN (19WAL)
EOXUIMOIBRAQO MLOOHAIALEQY 197Ud QI9IHEOHI() QOHHIOHI() 09LO0RMIOY|  eLroreed OMHRIOHOWHMEBH

(9Ho80dA HI9g0€RQ) 19008 (—¢ "euLeWALe]N | ewwedIodn senoged seHdrredorod

IIVI'A 6




19

IMLeWoLeN suLngeed nomdordu J BO9ILUNWOMBHE
"HINBQODO0LI) UNI9HERd

URBIRE J1990LMAL 9Lemdd M XM 9LBINKAIQO ‘helres
XI990LOMAL BUHAMIA 190000110 JIIHXONE0d dLeIerrddy|
‘BMHOHgRdA d19HgIreHOUTRd

-oHQOdI ouMmuUALO0dI ‘WHH X EOOUIIEI04d ‘BUHOHARdA
‘suHOHARdA d19HLededM M JITHUIHMIM 4LBIND J
‘BUHOHgRdA 019HQOdY U JI9Irdl1 9LBHBHEOLdR ]

"“WOLOUD

XU U 9410Ho9edoH ‘unHoHgedA nuHamad udn 1MroLan
dmhudedl 4IBHINUdI U ILEHHUNOLIRE ‘dLednRdd()

HOHAIILY HOLdQE1okh U
no910d1 unHoHgRdA
suHomad 1adomud] |

‘BUHOHgRdA
olH1IedIrREINq
‘WigHIRdIrRdy X

KOXUIMBI 09
‘UMHOHERdA

QUHOMI?J ‘OuHOHgRdA
doHrLedrreay]
"WISHUOHMUIL X
KOXUIIEI 090
‘UMHOHgRdA OUHAIIO
‘OUHOHgRdA QOHUOHU][

14!

HOHHOWadaII
HMOHI0 0 KMHOHARd £
‘eaLOHOgRdOH ¥ BMHOHEARA £

IMLeWoLeN suLngeed nomdordu J BY9ILUNWOMBHE
‘UUHMKedI9g X19901r0U R

UHUHOLOURhIIE
gorerdrAedad
BMHOIO U exrmiud] |
"I[QOUR QUHALIADM ()
‘BUHOXUIrQUdn
4LOOHAOL
‘IIHUhULY OUHOhRHE
QOHHXHMIQUd] |
"UWRLOUh
UNITHIIQLUELOUAY O
956 RK0)5 )14

(9Ho80dA HI9g0€RQ) 19008 (—¢ "euLeWALe]N | ewwedIodn senoged seHdrredorod




9

IMLeWoLeN suLngeed nomdordu J BO9ILUNWOMBHE
"LerdrAsad

dregodurdduddrLnu ‘unHoOHgRAA AWOLOND OIAHHAIIARII0D
dremdd (MMHOHgRdA [INOLOND BUHALARLIIOD WQLALL

UIYON HOMOdRUedQadlre M Uheree BUFOLUdA migodurAnwdod
HMOHO€0Ir) L0 4LHI0XddaN :N0QOI0II) WHNOdhHedQa.IIre

X4 91emad ‘heree 1901 9Led0dHENIRHY

"‘WOLOUD U

WUHOHIRdA BUHRLOWIIrdIM U BUHIMIAA K'Y KUHAIrdeL1orodi
OUMOdhU(PedI-OHIIBHOUIIMHA(D 9Led0E9IrOLI ||

"WISHUOHMUIM BOLOBIdE

OH duHOHgRdA OHIO X19d010X € ‘UMHIHARAA XA4Y I9IWILOUD
Y UNI9HHOWOOIT BIWAGY 0 UMHOHARAA XIIHUOHMIT XA4T
I9NALOMD BUHAMAd [Mmudi 9LBHIWHdI M 91eanedd()

XI990LONAL QUHAIIIS
"UWIIHHOWOJOII BWAEY O
MUHOHgRdA [9NO10MD
sunerodudoru
Eexoonuped |
"MHOIIL)

nodoird — 901Adr ®
‘QOHUOHMUIr X19d010N €U
OHITO ‘UMHOHARAA
XA4I WALOUD

QUHAIId{ "dUHAIMAd

99 1 UWI9HHIWAdAII
ENAGY O

WUHOHgRdA XITHUOHUIC
XA4I BINOLOU))
Mupedr

019 U UWIIHHOWAdaI
BEWA4Y O oOuHOHARd £

14!

UMHOHERAA [INALON))
‘eaLOHOgRdOH ¥ BMHOHEARA £

WOTOLON
WHMOORUEBdOAIIe helree
XI990LONAL QUHIIS
"UMHOHgRdA

X[ gH4gIreHoued
-0HQOdY QUHOIMIdJ
"UIOLUXOHIN BH
WouHaoIsed

(9Ho80dA HI9g0€RQ) 19008 (—¢ "euLeWALe]N | ewwedIodn senoged seHdrredorod




€9

‘x= Ad°‘x
4 _

Y
godu(pedy HLo0MO0I HOHLBHUI'dOOYN BH dMHIXOIrooed
9LEHIBLQ0 ‘UMIIhULEWIX) dregodudrioiriru

=A°q+ xy= Axy= A:erud UUIHAD

900 ‘1arogeden

[gHUMmdog 1[9reHUIrdood
‘erogede] | ‘e4LOH09d

U udedr 99 ‘BUIDIHAD

UUIDIHAQ XIINOBRAEY 197Md 9LBHBHEOIB ] KeHhuLedIreda)| 9] UUAIIHAD
AWITHHOWQA1I
EWA4Y O a41oHogedoH
x19HHeg0duLHONdO WALOUD U 910HogedoH
-oxuLedII 9IrOMK WOL 9 ‘helree XI9HhUIreRd gunerodudoru
nrHOMmAd udn earoHogedoH 9LEHINWMAI U 9LedNRE)() Eexoonu(ed |
"BUHOLrgRLOradIr omoonu(peda -ouHammd
BA€dIronou ‘ed1o0HIgedoH d1qHIRdIrREY 4LRIId XU U e41OHYgedoH
"gOLIOFINHD drgHIedIrRa )]
OI9IIIONOILI O QUHAIMAd dredIIdMIBE ‘UONWEdI HOFGOLOURh BH ouHamad
gLOHOgRdOH 19WALOUD U ed1oHdgedoH duHAOmAd darexedgosf XU U HOHHOWAdAII
*KUHOIMO SI9HHORAIrOII HMOHI0 9 d1oHogedoH
9LBINAIQO XU 91emmad U ‘0d1oHIgedoH doHLedIrRa) XIIHUQHUIL IINOLOU))
XUIMOIBROIINE ‘ALOHgRAOH 19WALOMD ‘a1oHIgRdoH *ouHAMmAd XU U
XIIHUOHUIL [INQLOUD ‘B4LOHIGRdOH QI9HUOHUL 4LBIN J HOHHOWAJAI MOHITO D
"eaLOHOgRdOH or9HIRdI'REY U OQI9HUOHUL ILBIBHEOLdR J ed1OHOgRdOH
"d10HogRdOH XI19901r0Uh BELOUOE) BuHedosedgoadr KIrlr QIYHUQHU] [
9LBI0EIIrOldH ‘aLOHdgedoH BuHRa0cedQ0odI 9 LBHIrOIIIY "BALONOLD
"OINIOIrOHMINAAL M AMUIOGINHD 91B90€9Ir0LIOU ‘aLOHIgRdoH XU U ed1OHogedoH raLOHgRdO]
qred0dnLddudoLHy ‘“4LBWHHON ‘“4LedI9dUIIRE ‘“ALBLH| 2ICE () (6)7) 9] "eaLOHOgRdOH U KMHOHARd £
WO0QOJ01I

WIIOohHedQadIre heres

(9Ho80dA HI9g0€RQ) 19008 (—¢ "euLeWALe]N | ewwedIodn senoged seHdrredorod




¥9

"BUHERI'RE XeQ0o01d x19Herd ndu nnodadiodn
O1AMOORUdLONO0AI U OIANOOhULIN(HUde 9LedeHEOdR Y
"gOHOICh 9

OMIITOMOQH 2199doll I9HROUIIGE UIrDd ‘ULIOHIIALBIOTIIDOL

UUHO0dLO01 € 9L)0HdINOHONBE 4 LRdHIrdBHBL) £
‘uwerAndod nnwuie

XI9HHEI'BE ‘UOLOOHIILREOTIIOO0M [9HIITh ILBIIMhIId U
ArAndod o1AHLHIAdANAd UM KLOOHILALBEOYALDOLI
BHOI'h O1-U ArAWdod 9redoducureny

"ULOOHAIALBEOT IO

WOMLEHOLI O HOHHBEEE) ‘UUIOIrOHUINAOL
WOMHEBLOEIIOIION O BUHRAIIERNII9d 91999hdd 91nod.rd
‘BMHORBHE0Q0 JI9HOMOIHU 94LEHIWHAN U 9Leanedd()

UOMOORUAIINOdY

U YOMOdRULdN(pude
BHOICh OJ-u MIAWdOdD
"AnddddIodI
EeXOORUALONO0AI

U EeNOOhULONpUdy

"BHOL'h OJ-u HorAwdod

u yorAnwdod
yoHLIHAddAxad
HULOOHIIOLeIOI D01
QUHEBIRE
"MLOOHIIQ1edOI 001
H09O0IOUh QULEHO |

Gl

HUILOOHYIIRLRIOIIr0I]
Q199 OO

g00dAoad x19godpun
OI4IIIOWNOII D JIrOMh WOL g ‘BUHIOALOOII XU I HAIHAD

XITHHORAEW BALINO09) 4LBHINNAI M 91egoduenreny
04+ Xq + Nu%n\?NQf. X)p=4°b 4+ R@H\mn%% =da
erud UWerAwdod XI9HHRIRE ﬁms:xm%w XI9HhHALRdIr R
mwindpedi uAIIRULENIXI dLexedgocu 1 91modL)
D4 XG4 XD = A MNIDHA(D noHRU1RdIRE)

exu@pedl HLOOHHIQ0J0 9LRIIQ000 U LB dBIdY
"MUALOWOAI ‘UMHEN( ‘UHEMK HOHIIRId €1
naroonmonges xiaHhUuLedreay lMdonwudu arnroandy]
drAwdod o oIMIHAQ ol HRHLIRdI'REY ILBRABHEOLDE]
"BALOMOED XU 9LREI9OUIIO ‘dOLHIUITUPPEON

UUHOhBHE LO HLOOWHOMERE g | X | =4 ° pei

|x| = 4
‘x = A
€
MRHA
‘x =4
2
‘q+ 0 =4
nb&”\ﬁ.
MAIDHAQ minded |

‘[rogeden UMALOWNID

(9Ho80dA HI9g0€RQ) 19008 (—¢ "euLeWALe]N | ewwedIodn senoged seHdrredorod




$9

XI9HIIRdALBH 9L00WHIAY ‘BIrOWR QOHERLI0D U 90100d1
‘OrOUh QOHIIRdALEH :MWRINUA J JIIHHBEKE) ‘BUI.LIUIY
JIIHIOHIO U OIMIOIrOHMWAIL 9Led0dUENIIBALIY
"dOLINIAdI XIIHQOhA

XUAIAdY €u helree UMHAMAA Udll ‘UMHILEGE U 9409931od1n
XI9H4Iread BUHBOUIIO KU GLOKOHIWN QUHAIraR1oadII
Q0MOdhU(RdI ILBA0ELIIOLIM UNBILODKOHW eH uulredoro
‘09IO9XOHNI/OII ‘O9L0XOHN :MIWBHLBHOI dregodudanQ

‘nundoniodu
‘EUHIIIIOHLO
‘iarHonodn (Kewsdin
ERdOIOURh ‘UNBIOHR
WNITHIIQLUELOUAY O
EUELOUAY ‘OMHOHgRdD
‘9OUIIBE) BUHILOMhIId
H BN

81

UMHBHE BUIREULBNOLOUD
‘QUHOIIQ0Q0 “QUHIdOLIO] ||

IMLeWoLeN suLndgeed nomdordu Jd BY9ILUNWOMBHE
‘(edorBrrAMgrrex

WOUMHBEOE4IrOLION J) myuLedll HOHAIRdd €U UheIRE

QIrOMh WOL € ‘T4LHANIOAI SI9HXOID BH URBIRE 4LBIIdJ
‘('L ¥ edOLBIANAIeN 0I0MOdhU(edI ‘TUIrgeL XIIHHOALIJIE)
UUIOLIOHXAL X1940d(PUIT WOUHREOEIIrOLION O UHEMXK
UOHAIrRdd €M MhBI'RE QIrOMh WOL € ‘UNELOIOHILQLBI0TdIDO0II
VINI99O0LOUR O JI9HHREEE) ‘MhBI/BE ALBIIdJ

‘MI0dhU(pedI

ULOOWHOUERE QUIMOIALLILII9L00D dLlexedgoen ‘unodadaodu
HNOMOOhMALIOWO0AT g ‘UKrddddIodir noddonurondude g
OUHOHOWEN JUOIAdUALOOIITH ‘UHEDK HOHAIRdd €U
HUHIArAE M 90333n0du ladonwudn areaudrenddeg
"ULOOMOOLII HOHLBHUTAOOM BH

MINEXhOL ULOOHIILBEOYAIDON IMHIh 9Lexedoocy]
"dOHIIh U X199dal

IINNAD “Urdd3dIodir HOMOORUALOWOAI U HONOIhULIW(HUde
BHOL'h OJ-U IANAO() WOMHBEOEIIOLION O UhBIRE 4LBIIdJ

I9LHONIOAII SI9HXOI))
"100d
UI9HAIBUITHOHOLIONE
Y UI9HUQHHU] [
"HLOOMOOITT
MOHLeHUIdOOX BH
UINEXhOL nndoddiodi
HAOMOOhUALONO0AI

U UOMOdRULIN(pUde
4OHOI'h QUHMXBAQOL]
"4OHAIh U X199dar
I9NINAD ‘Urddadiodn

(9Ho80dA HI9g0€RQ) 19008 (—¢ "euLeWALe]N | ewwedIodn senoged seHdrredorod




99

9IUYOXeH ‘U1d0Hsed 1 MININAD vriedireday u goredreax
nrooHeed rAwdod) WOMHBEOEAIrOLION O JIOUK WOL €

‘UIMQLIDKOHI BH BHOChOIOHW dJUHMXKOLced d1ediggocuiredd (BMHORBHE
‘UWBHAOM O BUHMXed9d U kuHMKed19d dI9HIIrRHOUITRd QIINULIALIOY
-oHQodY ‘omarran aredqgosedgoadn ‘werAmdod ou ‘unHMNKedI9d
1919hoed 9LEHIOLIGE (BHALINAY JI9HAOHIO ILEHIOIIdY XIoonuedoaarre
"09.L0AINKOL ‘990dIr BeMOohHedQaIre ‘HOhOIOHIW ouHedocedgoadir)
‘qHodox uIgHIedIREY HUMOORULIN(DHUdE ‘WaLrdLRERIOL sBUHMXedI9g
WIGIIT O 9HOIINLY MIWBHLBHOU d1regodudanQ MM hUedoaIry
LerdrAedd aregodurddudornm
‘Ledelre HIIOORULIBWOLEN BEHOWHAI ‘OMHOMAd 9LUI0OXBH
‘IDIMIBNOLBIN ONI9€E BH XU dregodurAmdod
‘UMITBALUO QI9HHOHEMX J19H4Iedd 9redugseq
erAdL 9ro0Hgrranrogenodn — swada — 1Mroged WQLQo
‘9LOOWHOLd — O9LOJRUIOM — BHOI ‘OMHEOLOOed — BWodd
— 9100d0OM0 :HULOOWHOUERE dUIoIexXedIdd ‘ULOBR ‘ULOY
‘giHonOd QMR AIr0) ‘UheIrRE JUMIIhULMEdI dLemd g
"“INOQOI0II) WINIOhUIIW(PHUdE HhRIBE JITI0LINIL LRI J
"UMHOILOUKIGE B1RLIIACdd
AMHINO ¥ AMITUNUdl 9LEHIrONIId ‘BIrOUh 9LEIIAdNO (WoQoo011d
‘UOWEdII HOHLBHUIAOOM BH BIrOMA 91BIARLIOTAdN ‘BIrOUR WIDOOhULOW(pude

9LeauhOrBdouA U 91edauHged) ‘BHALIUIY 9LBHIrOLIIY
"qHod oy yrgHLIRdIRE UUMOIRULIN(UdE “BIrOUR

rug Mi9HLderHeLd ‘M9odr BRHhHLEOJT U KEHHIGOHMII00
‘BIrOUR 9UATON ‘OLOUR Q0L ‘ULIOWHLAY UNeHEUI ‘IrddUR

hRITRE XI990LONAL
ouHamad {eMHOIO
‘onHNXHUIrQUdII
‘OuHALIAdMO

(9Ho80dA HI9g0€RQ) 19008 (—¢ "euLeWALe]N | ewwedIodn senoged seHdrredorod




L9

4!

HNIVJIOdII O 4OOVh
O9dLDdhMIrON 411190

MINBHURUIQE AW ULOOWHOuges nwerAwdod drexediag
"BUHOIGE U 19009110d1 d19Hq1read goMudedl o19Imonorn 9
4Led0dHIPTON MHEMK HOHIIRId U 40L0WIrodI XIIHOIhA
XUIAY €M helree BUHOMIAA BIT ‘UOLOOWHOUERE U 90003110dII
‘4101090 BUHALAIAdIIO B uiu(edl 4Le40£91r0II |
erogdonua ‘erogedent ‘BMINHA(Q KeHhULedIrRE)

‘BMIMHA( BeHUOHHUI ‘91o0H9IreHOMNdoniodn seH1edQo
‘qroonqrreHonndonodi kewsdn :unwsnLBHON 9LegodudonQ
‘mirdpeds xu 9rmodrd ‘UHImIHAD

BALONO0ED ILBINKAIQO ‘dreanHaed) ‘aredoduenrreny
"UMIDHA(] BMHORBHE QQIIIIHOWHEH

1 Q9IIIIOQUEH ‘BUHRLII0A ‘BUHeLORde0od MMLAXOWOIT
‘@4LOHEOLOOLIONBHE MMLAXIWOAI ‘UMIIMHA(D ULrAH

‘UAIHAD ¥uded ‘sUIHAD :MWBHLBHOI 9LegodudanQ

(Waroud

XU U UMHOHgRdA
ouHAMmd d0MddhUPedI
SMUIDIHAD

XIIHHOhAEM BILOUOLD
‘QuHo0d1o01r)
HUIHAD

BUHOLEK U
19009110d11 d19H9Iredd rAWdod O19IIONOI O 9Led0dUIdTOIA]
‘noHdON ‘unHMKedIgg XI9HIIrRHOUITRd

-0HQOdY BIrIY XIFHHOWQJOII BUHORBHE JIIWHULIALION

(9Ho80dA HI9g0€RQ) 19008 (—¢ "euLeWALe]N | ewwedIodn senoged seHdrredorod



denepanpHas pabouas mporpamma | Maremaruka. 5—9 kiacchl (6a30BbIi ypOBEHB)

OEJTEPAJIBHASA PABOYAS TIPOI'PAMMA YYEBHOI'O
KYPCA «I'EOMETPUS» B 7-9 KITACCAX

MNOACHUTEJBHASA 3AIINCKA

I'eomeTpusl Kak OAMH U3 OCHOBHBIX PA3/A€JIOB LIKOJIBHOW MATEMAaTHKH, UMEIOIINN
CBOCH IIeNbI0 00ECIeUnTh U3YUYEHHE CBOWMCTB M Pa3MepoB (PUTyp, WX OTHOIICHUU U
B3aMMHOE€ DACIIOJIOKEHHUE, OIMPACTCS HA JIOTMYECKYIO, JOKAa3aTENbHYI JIMHUIO.
[leHHOCTP W3y4YeHMsI TE€OMETPUM Ha YPOBHE OCHOBHOIO 001Iero oOpa3oBaHMs
3aKJII0YAeTCss B TOM, YTO OOYYaroIMKCA YYUTCS MPOBOJIUTH JOKa3aTeJIbHbIE
pacCy’KJ€HUs, CTPOUTHb JIOTUYECKHE YMO3AKJIIOYECHMs, [JOKa3blBaTh HCTHUHHBIC
YTBEPXKJICHHUSI U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, ITPOBOJUTH PACCYKIAEHUS «OT
NPOTUBHOTO», OTJIMYaTh CBOMCTBA OT MPHU3HAKOB, (QOPMYyIHpPOBAaTH OOpPATHBIE
YTBEPKJICHHUS.

BTOpoil LEHHOCTBIO M3Yy4YEHHMS T'€OMETPUM SBISETCS HCIOJIb30BaHHE €€ Kak
WHCTPYMEHTA MpPU pPEUIeHWH KaK MaTEeMaTUYECKHUX, TaK M MPAKTHYECKUX 3ajad,
BCTPEUAIOLIUXCS B peaibHON ku3HU. OOydaromumiics JA0KEH HAYYUTbCSI ONPEAENIUTh
reOMEeTpUUYECKYI0 (QUrypy, ONUCaTh CIOBAMHM JaHHBIA YEPTEX WIM PUCYHOK, HAaWTH
IJIOIIAJb 3€MENBHOI0 Y4YacTKa, pacCyuTaTh HEOOXOAMMYIO JUIMHY ONTOBOJIOKOHHOI'O
Kabenst win TpeOyemble pa3Mepbl rapaxa Juisi aBTOMOOMJISL. DTOMY COOTBETCTBYET
BTOpas, BBIYMCIWTEIbHAS JIMHUA B HU3ydyeHUU reomeTpuu. llpu pemenun 3amau
IPAKTUYECKOI0 XapakTepa OOyYarolIMWCS YYUTCS CTPOUTh MAaTeMaTUYeCKUE MOJIEIH
peaNbHBIX JKU3HEHHBIX CUTYallMi, IPOBOJUTH BBIUMCIEHUS U OLEHUBATH aJ€KBATHOCTH
ITOJIyYE€HHOTO pe3ybTaTa.

KpaiiHe BaXHO TOMYEPKUBATH CBSI3M TE€OMETPUU C JAPYTMMH  YYEOHBIMU
peAMETaMH, MOTHBHPOBATh HCIIOJIb30BaTh OMNPENEICHUS T'€OMETPUUYECKUX (UTYp U
HNOHSITUN, TEMOHCTPUPOBATh NIPUMEHEHHUE MOJIYUYEHHBIX YMEHUN B (DU3MKE U TEXHHKE.
Otn cB3uM HaubOoJiee SpKO BUAHBI B TeMax «Bektope», «TpuroHomerpuueckue
cooTHOLIEHUs», «Meton koopauHat» U «Teopema IIudaropar.

VYyeonslii kypc «l'eomerpus» BKIIOYAET CJEAYIOIIUE OCHOBHBIE pa3eibl
conepxkanusi:  «l'eomerpuueckue Qurypel M UX  CBOMCTBa», «l3MepeHue
r€OMETPUYECKUX BEJIMYUHY», «JleKapTOBbI KOOPJAMHATHI Ha IUIOCKOCTH», «BekTopbi»,
«/IBmxenust miockoctny, «IIpeodpazoBanus moaoous».

OOmiee 4YMCIO YacoB, PEKOMEHJOBAHHBIX JJISI M3y4eHUs Y4eOHOTO Kypca
«I"eometpust», — 204 vaca: B 7 kiacce — 68 yacoB (2 daca B HeJien0), B 8 kiacce — 68
yacoB (2 Jaca B HeJlelno), B 9 kitacce — 68 4yacoB (2 yaca B HEJICIIO).
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COIAEPXAHUE OBYYEHUA
7 KIIACC

HavaneHble nonstus reomerpun. Touka, npsimasi, OTpe30K, Jyd. YToia. Bunsl yrios.
BeprukanbHble U cMexXHBIE Yriabl. buccekrpuca yrna. JlomaHas, MHOTOyTrOJbHHK.
[TapajuienpHOCTB U EPIIEHAUKYJIISAPHOCTD MPSMBIX.

Cummerpuunbie ¢urypsl. OCHOBHBIE CBOWCTBa OceBOM cummeTpuu. [Ipumepsl
CUMMETPHUH B OKPY’KaIOILIEM MHpE.

OCHOBHBIE ITIOCTPOEHHUS ¢ IOMOLIBIO LUPKYJIS U JIMHEWKU. TpeyronsHuk. Beicora,
MeanaHa, OMCCEeKTpUca, UX CBOMCTBA.

PaBHOOe1peHHBII U paBHOCTOPOHHUI TpeyrosibHuKU. HepaBeHCTBO TpeyrojbHUKA.

CaoiicTBa 1 MpU3HAKK paBHOOEIPEHHOrO TpeyroiabHUKa. [Ipu3Haku paBeHcTBa
TPEYTrOJIbHUKOB.

CBoiicTBa M NMPU3HAKU MapajulesbHBIX MpsAMbIX. CyMMa YrjoB TpEyrojabHHUKA.
BHemiHue yriibl TpeyrojabHUKA.

[IpsMoyronbHblld  TpeyroiapHuK.  CBOWCTBO  MeAMaHbl  IPSIMOYIOJIBHOTO
TPEYTOJIbHUKA, MPOBEAEHHOW K TMNoTeHy3e. lIpu3Haku paBeHCTBAa NPSMOYIOJBHBIX
TPEYTOJIBHUKOB. 1 IpsIMOYTOJIBHBIN TPEYTroabHUK € yIiioM B 30°.

HepaBencTBa B reomMeTpuu: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUJIMHE
JOMaHOW, TeopeMa O OosblieM yriae ¢ OONbIIEH CTOPOHE TPEYroJbHUKA.
[lepneHaAnKyIsIp ¥ HAKJIIOHHAS.

I'eomeTpudeckoe MECTO TOYEK. brcCEKTpuca yria u CEpeMHHBIN MTEPIICHIUKYIISIP
K OTPE3KY KaK T€OMETPUYECKHUE MECTA TOUYEK.

OKpy»XKHOCTb M KpyT, XOpJla U AUaMETp, UX CBOMCTBA. B3auMHOE pacmnoioKeHue
OKpPYXKHOCTM M npsMol. KacarenpHas M cekymas K OKpYXHOCTH. OKpy>KHOCTb,
BIIMCAHHAS B YroJl. BiucanHas 1 onrcaHHas OKpY>KHOCTH TPEYTrOJIbHUKA.

8 KVIACC

Yetsipéxyrompauku. [lapannenorpamMm, ero npu3Haku M cBoicTBa. YacTHbIE cirydau
napajielorpaMMoB  (MIPSIMOYTOJIBHUK, POMO, KBaapar), WX TPU3HAKA U CBOWCTBA.
Tpanenus, paBHoOOKast Tpamneus, e€ cBoiicTBa U npu3Haku. [IpsMoyrobpHas Tpanemus.

Meton yaBoenusi menuansl. LlenTpanbHas cumMmerpus. Teopema @aneca u
TEOpEMa O IPOMOPLUUOHAIIBHBIX OTPE3KaX.

CpenHue JTUHUM TPEYroJibHUKA U Tpaneuu. [{[eHTp Macc TpeyrojbHUKA.

[Togobue TpeyronbHUKOB, Kodpduiument mnoxodus. [lpusnaku mnomoOus
TpeyroJbHUKOB. [[puMeHeHune noao0us mpu pelIeHUH MPAKTUYECKUX 3a]1a4.

CpoiictBa muomaned reomerpudeckux ¢uryp. Dopmynbl 8 IUIOMIAIA
TPEyToJibHUKA, TapaiesorpamMma, pomba u Tpanenuu. OTHOUIEHUE TUIOIIAACH
no1I00HBIX (uUryp.

Bpruncnenne rmiomanei TPEyroJibHUKOB M MHOTOYTOJIBHUKOB Ha KJIIETYATOU
Oymare.
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Teopema [Mudaropa. [Ipumenenue Teopemsl [Tudaropa npu penrenuu
MPAKTUYECKUX 3a7a4.

Cunyc, KOCUHYC, TAHT€HC OCTPOTO yIia IPsIMOYTOJIbHOIO TPEYTOJIbHUKA.
OCHOBHOE TPUTOHOMETPUIECKOE TOXKACCTBO. TpUTOHOMETpHYECKUE QYHKIIUN YTIIOB
B 30°, 45° u 60°.

BrincanHble 1 LEHTpaldbHBIE YTIIBI, YIOJ MEXKAY KAacaTE€IbHOW U XOPAOH. YTIIbI
MEXKJy XOpJaMH U CEKylIMMU. BrucaHHble M ONUCAHHBIE YETHIPEXYTOJIBHUKHU.
B3aumHoe pacnonoxkenue JByX OkpyxkHoctel. Kacanue oxpyxHocTed. OOmiue
KacaTeJIbHBIE K IBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocunyc, TanreHc yriaoB oT 0 go 180°. OCHOBHOE TPUTOHOMETPUYECKOE
TOX1€CTBO. POPMYJIBI TPUBEACHUS.

Pemenne TtpeyronpHukoB. Teopema KOCMHYCOB M TeOpeMa CHUHYCOB. Pelenue
MIPAKTUYECKUX 3a/1a4 C UCTIOJIB30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.

IIpeoOpa3zoBanue nonodus. [logodre coOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 POU3BENECHUN OTPE3KOB XOpZ, TEOPEMBI O IPOU3BEAECHUU OTPE3KOB
CEKYLIMX, TEOPEMA O KBAJIPaTE KacaTEIbHOM.

Bekrop, nnuHa (MOAyJb) BEKTOpA, COHAIIPABICHHBIE BEKTOPBI, MPOTHUBOMOJI0XKHO
HaIIpaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINlEpaLuy
HaJ BeKTopaMH. Pa3nokeHwe BeKTopa II0 JBYM HEKOJUIMHEAPHBIM BEKTOPAM.
KoopaunHater BekTopa. CKalsipHOE MPOU3BEIECHHUE BEKTOPOB, IIPUMEHEHUE JUIS
HAaxO0JICHUS JUIMH U YTJIOB.

JlekapTOBbl KOOPAMHATHI HA IJIOCKOCTU. YPAaBHEHUS MPAMOM U OKPYKHOCTH
B KOOpJMHATAX, IEPECEUYECHNUE OKPYKHOCTEU U MPAMBIX. METO KOOPIUHAT U €TO
IIPUMEHEHUE.

IIpaBunbHBIE MHOTOYTOJIBHUKH. [[M1MHA OKpPYKHOCTH. ['pagycHas u paguaHHas
Mepa yTiia, BBIYMCIEHUE JJIMH AYT OKpyKHOCTEH. [1nomanp kpyra, ceKTopa, CErMEHTA.

JIBUKEHUS MIJIOCKOCTH U BHYTPEHHUE CUMMETPUU (UTYp (3JIEMEHTApPHBIE
npeacrasiienus). [lapamnensHblii epenoc. [1oBopoT.

IMPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIe pe3yNbTaThl OCBOEHHUS MPOTPAMMbI y4eOHOTO Kypca K KOHILY
oOyueHus B 7 Kjacce:

Pacno3naBaTh u3yueHHbBIC TeOMETpUYECKHE (DUTYpBI, OMPEIENATh MX B3aUMHOE
pacmoJio)keHue, u300paxaTh TEOMETPUYECKHE (UTYPHI, BBINOJIHATH YEPTEKHU TI0
YCIOBHIO 3a1aud. VM3MepsTh JMHEWHBIE W YTJIOBBIE BEJIWMYMHBL. Pemath 3agaum Ha
BBIYMCJICHUE JIJIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenate rpyOyI0 OLIEHKY JTUHEWHBIX W YTJIOBBIX BEJIMYHMH MPEIMETOB B pEeaIbHOM
JKU3HU, Pa3MEPOB NPUPOJHBIX OOBEKTOB. PaznmyaTh pasmepbl 3TUX OOBEKTOB IO
MOPSIAKY BEITUYHMHBI.
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CTpouThb 4yepTexKU K T€OMETPUUECKUM 3a/1a4aM.

[Tosb30BaTHCS IPU3HAKAMK PAaBEHCTBA TPEYTOJBHUKOB, UCIIOJIb30BAaTh PU3HAKUA U
CBOMCTBA paBHOOEAPEHHBIX TPEYTOILHUKOB MIPU PEIICHUU 3a/1a4.

[IpoBOAUTE JOTHYECKUE PACCYXKICHHUS C UCIOJb30BAHUEM TI€OMETPUUYECKUX
TEOpPEM.

[Tosnp30BaTeCs  NpU3HAKAMUM  PABEHCTBA  NPSAMOYIOJIBHBIX  TPEYTOJIbBHUKOB,
CBOMCTBOM MEJMAaHbI, MPOBEIEHHON K TMIIOTEHY3€ MPSMOYTOJIBHOIO TPEYTOJIbHUKA, B
PEIICHUU TEOMETPUUECKHX 3a]1a4.

OnpenensiTe MapayieIbHOCTh MPSIMBIX C MOMOIIBIO YIJIOB, KOTOpble 00pazyeT
C HUMHU cekyIas. OnpeaensTh NapaieIbHOCTh MPSIMBIX C IOMOIIBIO PABEHCTBA
PACCTOSIHUM OT TOYEK OJHOM IIPSMOU 0 TOUEK APYTOU MPSIMOM.

Pemate 3a1aun Ha KJeT4aTon Oymare.

[IpoBOIWTH BBIUMCICHUS W HAXOAWUTHh YHCIIOBBIE MU OYKBEHHBIC 3HAUYCHUS YTJIOB B
F€OMETPUYECKUX 3a/ladyaX C MCIOJb30BAHUEM CYMMBbI yIJIOB TPEYTrOJbHUKOB H
MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB, 00pPa30BaHHBIX MPH MEPECEUCHUH JABYX MapauieIbHBIX
MPSAMBIX CeKyLler. Pemare npakTuueckue 3a1auu Ha HaX0XKIACHUE YIJIOB.

Bnagetp mnoOHATHEM TEOMETPUYECKOIO MECTAa TOUYEK. YMETh OIpEIeTaTh
OMCCEKTPHUCY yTIJla U CEPEIUHHBIA MEPHEHAMKYJAP K OTPE3KYy KaK T€OMETpPHUYECKUE
MECTa TOYEK.

@opMyIMpOBaTh OINPEACICHUS OKPYKHOCTH M Kpyra, XOpAbl U JuaMeTpa
OKPYXHOCTH, TOJIb30BaThCS MX CBOMCTBAMHU. YMETh NPUMEHSTH 3TH CBOWCTBA MpHU
pEIICHUN 3a/a4.

Bnagetp mnoHATHEM ONHMCAHHOW OKOJO TPEYTOJbHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ 1eHTp. llonb3oBaThes (akTamMu O TOM, YTO OMCCEKTPHUCHI YIJIOB
TPEYroJIbHUKAa TIEPECEKAIOTCSI B OJHOM TOYKE, M O TOM, UYTO CEPEAUHHBIC
MEPIIEHAUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCS B OJTHOU TOUKE.

Bnagere mnoHsTHEM KacaTE€IbHOW K OKPYXKHOCTH, IIOJB30BaThbCs TEOPEMOM
0 MEPIEHINKYJSIPHOCTHU KAcaTEJIbHOU U paauyca, IIPOBEAEHHOIO K TOYKE KACAHUSI.

[Tosib30BaTHCS NPOCTENUIIUMU TEOMETPUUECKMMU HEPABEHCTBAMU, IOHUMATh UX
MPAKTUYECKAN CMBICIL.

[IpoBOAUTE OCHOBHBIE TEOMETPUUECKHUE TOCTPOEHHUS C TOMOIIBIO TUPKYJIS U
JTIAHEWUKH.

[IpenMeTHBIC pe3yJIbTaThl OCBOSHUS MPOrPaMMBbl Y4eOHOTO Kypca K KOHITY
oOyueHus B 8 kjacce:

Pacrno3naBaTh OCHOBHbLIC BHUbI quBIpéXYFOHBHI/IKOB, HUX 2JICMCHTHI, I10JIb30BaTHCs
WX CBOMCTBAMH IIpru PCUHICHUU T'COMCTPHUUICCKUX 3a/1a4.

HpI/IMeHSITL CBOMCTBA TOYKH MEPCCCUYCHUA MCINAH TPCYT'OJIbHUKA (I.[GHTpa MaCC) B
pPCUICHUHA 3a/1a4.

Bitaners NOHATHEM CpEIHEN JTMHUM TPEYTrOJbHUKA U TpaNeuun, IPUMEHATh UX
CBONMCTBA IIPU PEIICHUHU T€OMETPUUECKHUX 3a1ad. [lons3oBarscs Teopemon Paneca
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U TEOPEMOM O NMPONOPLUUOHAIBHBIX OTPE3KaX, IPUMEHATD UX JUJIS PELICHHUS
MPAKTUYECKUX 3a/1a4.

[IpuMeHATh NPU3HAKY 0100 TPEYTOJIBHUKOB B PELIEHUU T€OMETPUUECKUX
3ajay.

[Tonb3oBatbes  Teopemoit  Iludaropa 1yist  pemieHus TeOMETPUYECKUX U
npakTU4eckux 3ajaad. CTpouTh MaTeMaTHYECKYH) MOJIENIb B MPAKTHUYECKUX 3aj]1ayax,
CaMOCTOATENILHO JI€JIaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIINE JITTUHBI.

Brnaners moHATHAMEU CHHYCA, KOCHHYCa M TAHT€HCA OCTPOTO YIJIa PSMOYTOJIEHOTO
TpeyroibHUKa. [101b30BaThCSI ITUMU MOHATHAMU JIJISI PEIICHHS TPAKTHYECKHUX 3a/1a4.

Beruucnars (pa3nuuHbiMUA - CIIOCOOaMu) IUIOHIAAL TPEYroJibHUKA W IUJIOIIAIU
MHOTOYTOJIbHBIX (Uryp (moib3ysch, rjie HEOOXOAUMO, KAJIbKYJISITOpoM). [IpumeHaTsh
MOJyYE€HHbIC YMEHHS B TPAKTUUYECKUX 3a/1a4ax.

BitaneTs MOHATUSMH BIMCAaHHOTO M LIEHTPAJIBHOTO yTIJIa, UCIOJIB30BaTh TEOPEMBI O
BIIMCAHHBIX YIJIaX, YIiaX MEXIy XopJaMu (CEKYyIIMMH) U yIiie MEXIy KacaTeJbHOU U
XOpJOM MpU PEIIeHUH FEOMETPUYECKHX 3a]1ay.

Branets noHATHEM ONMHUCAHHOTO YETHIPEXYTOJbHHUKA, IPUMEHSTh CBOKMCTBA
ONMCAHHOTO YEThIPEXYTOIBHUKA ITPU PELICHNN 3a/1a4.

[TpuMeHsTH MOTyYeHHBIE 3HaHUS HAa IPAKTUKE — CTPOUTH MaTEMaTHYECKHE MOJICIN
JUISL  337a4  peajbHOM KW3HM W MPOBOAUTH COOTBETCTBYIOIIME BBIYHCICHUS
C TNPUMEHEHHEM MOJ00USI U TPUTOHOMETPUH (IT0IB3YSCh, T1I€ HEOOXOAUMO,
KAJIbKYJIATOPOM).

[IpenMeTHBIe peE3yibTaThl OCBOCHMS MPOrPaMMbl y4eOHOTO Kypca K KOHILY
oOyueHus B 9 Kjacce:

3HaTh TPUTOHOMETPUYECKUE (PYHKLHU OCTPHIX YIJIOB, HAXOAUTh C UX MOMOUIBIO
pa3IuYHbIE AJIEMEHTHl MPSIMOYTOJBHOTO TPEYTOJbHUKA («pEelieHue MNpSIMOYTOIbHBIX
TPEyroJbHUKOBY»). HaxonuTe (¢ NOMONIbIO KaJbKYJATOpA) JUIMHBI WU YIJbl IS
HETaOJUYHBIX 3HAUCHUH.

[Tonb3oBaTbes (GopMysnaMu TPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXKJIECTBOM JUISI HAaxXOXKJEHHUA COOTHOUIEHUH MEX]Iy TPUTOHOMETPUUYECKUMU
BEJIMYMHAMU.

Hcnonbs30BaTh TEOpPEMbl CHHYCOB M KOCHHYCOB JUISI HAXOXJACHHS Pa3IMYHBIX
AJIEMEHTOB TPEYTOJIbHUKA («PELICHUE TPEYTOJbHUKOBY), IPUMEHITh UX IPU PEIICHUU
reOMETPUYECKUX 3a/a4.

Bnagerp moHATHSMH NpeoOpa3oBaHUs IMOJ0OMS, COOTBETCTBEHHBIX 3JIEMEHTOB
no100HbIX Quryp. [lonb30BaThes CBOWCTBaMU MOAOOMS MPOU3BOIBHBIX (UTYD, YMETh
BBIUUCIIATh JUIMHBl M HAaXOAWTh YIJbl y MOAOOHBIX ¢uryp. IIpumensTs cBoiicTBa
noj00usl B MPAKTUYECKUX 33Jadax. YMETh MPUBOAUTH MPUMEPHI MOAOOHBIX (UTYyp B
OKPYarOIEM MHUPE.

[Tonb30BaTbcd TEOpEMaMH O MPOU3BEACHHHM OTPE3KOB XOpA, O IMPOU3BEICHUU
OTPE3KOB CEKYLIUX, O KBaJpaTe KacaTeIbHOM.
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[Tonb30BaThCs BEKTOpaMH, MOHUMATh WX TEOMETPUYECKHA U GU3UUECKUN CMBICT,
OPUMEHATh HMX B PEHICHHH TE€OMETpUYECKMX U (u3nueckux 3amad. [IpumeHsTh
CKaJIIPHOE ITPOU3BEICHUE BEKTOPOB ISl HAXOKICHUS JUIMH U YIJIOB.

[Tonb30BaThcsd METOIOM KOOPAMHAT Ha IUIOCKOCTH, MPUMEHSATH €r0 B PELICHUU
r€OMETPUYECKUX U MPAKTUYECKUX 3a/a4.

BiianeTs MOHATHSMH ITPABUIIBHOTO MHOTOYTOJIBHUKA, JJIMHBI OKPY’KHOCTH, JUIMHBI
JIyTU OKPY>KHOCTU U PAJUAaHHON MEpPBI yIila, YMETh BBIYMCIATH IUIONIAb KPyra U €ro
yacteil. [[puMeHsTh noJlydeHHbIe YMEHUS B TPAKTUYECKUX 3a]1a4yax.

Haxomute ocu (MM LEHTPbI) CUMMETPUM (QUIyp, HPUMEHATH JBHXKEHUS
IJIOCKOCTH B IPOCTEMIINX CIyYasx.

[IpuMeHATh MOJSyYEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTEMaTUYECKHE
MOJEIH JUIs 3a7a4 PEaIbHOW KU3HH U MPOBOJUTH COOTBETCTBYIOIINE BIUUCIECHUS
C MPUMEHEHHUEM MOAOOUS U TPUTOHOMETPUUECKUX (PYHKIHI (1TOIB3YSCh, T1I€
HEO0OXOMMO, KAJTbKYJISITOPOM).
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OEJTEPAJIBHASA PABOYAS TIPOI'PAMMA YYEBHOI'O
KYPCA «BEPOATHOCTDb U CTATUCTHUKA» B 7-9 KITACCAX

INOACHUTEJIBHASA 3AIINCKA

B coBpemMenHOM HH(PPOBOM MHpE BEPOATHOCTh M CTAaTHUCTHKAa MPUOOPETAIOT BCE
OO0JIBLIYIO 3HAYUMOCTh, KaK C TOUKU 3PEHUS MPAKTUYECKUX MPUIIOKEHUH, TaK U UX POJIH
B 00Opa3oBaHHMU, HEOOXOJMMOM KaXXJIOMy 4elnoBeKy. Bo3zpacrtaer uucino mpodeccuit,
IpU OBJAJACHUM KOTOPBIMH TpeOyeTcss Xopomas O0a3oBas MHOJArOTOBKAa B 00JlacTH
BEPOSITHOCTH M CTATUCTUKH, TaKasl MOATOTOBKA Ba)KHA JJIsl MPOAOKEHUST 00pa3oBaHuUs
U U1 yCHETHOW NMPO(ECCUOHAIBHON Kapbephl.

Kaxx1p1i1 4esI0BEK MOCTOSIHHO IPUHUMAET PEIICHHs HA OCHOBE NMEIOIINXCS Y HETO
JNaHHbIX. A JJi1 0OOCHOBAaHHOIO TPHUHSATHS PEIIEHUS B YCIOBMSIX HENOCTAaTKa WIIU
u30pITKa MHGPOpMAMM HEOOXOAMMO B TOM YHCIE XOpowo CHOPMUPOBAHHOE
BEPOSITHOCTHOE Y CTAaTUCTUYECKOE MBILUICHHE.

NmeHHO mo3TOMYy OCTpO BCTajia HEOOXOAUMOCThL C(hOPMUPOBATH Y OOYUAOIIHNXCS
(YHKIMOHAJIBHYIO TPAaMOTHOCTb, BKJIIOYAIOIIYI0 B ce0s B KaueCTBE HEOTHEMIIEMOM
COCTaBIISIIONICH yYMEHHE BOCIPHUHUMATh W KPUTHUECKH aHAIM3UPOBATH HH(OPMAIIHIO,
IPEJICTABICHHYIO B PA3IMUHBIX (pOpMax, MOHUMATh BEPOSITHOCTHBIN XapaKTep MHOTUX
peanbHbIX MPOIECCOB U 3aBHCUMOCTEH, MPOU3BOJIUTH NPOCTEHIIME BEPOSTHOCTHBIE
pacy€Thl.

3HaKOMCTBO B y4eOHOM Kypce C OCHOBHBIMM MpUHIMIAMHU cOOpa, aHaiau3a u
NPEACTABICHNUS] JAHHBIX M3 Pa3iIM4HbIX cdep >XU3HM OOUIECTBA M TOCyJapcTBa
npuobmaer oOyvarommxcss K  OOIIECTBEHHBIM HHTepecaM. [3yueHue OCHOB
KOMOMHATOPUKM pPAa3BUBAET HABBIKM OpraHU3alldd Iepedopa M MOJCYETa YHcTa
BAapUAHTOB, B TOM YMCJIE€ B IPUKJIAJIHBIX 337a4ax. 3HAKOMCTBO C OCHOBaMH TEOPUHU
rpadoB co3maét maremMaTwdeckuid (GyHAAMEHT I (OPMUPOBAHUS KOMIIETEHITUN
B oOmactu MHPOPMATHUKKA M HUQPPOBBIX TeXHOJOTUU. [Ipu M3ydeHHH CTaTHCTUKH U
BEPOATHOCTH OOOTaIIAOTCsl MPEICTaBICHUsS] O0ydYarolUXcs O COBPEMEHHOW KapTUHE
MHpa U METOAaxX €ro MCCie0BaHMs, (POPMHUPYETCS MOHUMAHUE POJIA CTATHCTHKU Kak
UCTOYHMKA COLMAJbHO 3HAYUMOM HMH(QOpPMALMM W  3aKJIaJbIBAIOTCS  OCHOBBI
BEPOSITHOCTHOT'O MBIIIICHHUS.

B cooTBeTCTBUM ¢ JaHHBIMHU LEJISIMU B CTPYKType HpOrpaMMbl ydeOHOro Kypca
«BepoaTHOCTh U CTATUCTHKA» OCHOBHOIO 00IIEro 00pa30BaHUsl BbIIEIEHBI CIEIYIOIINE
CoJlepKaTeNIbHO-MeTOIMUecKre JIMHUK: «lIpeacTaBneHre NaHHBIX M ONUCATEIbHAs
CTaTUCTHKa», «BeposTHOCTBY, «1eMeHThl KOMOWHATOPHUKW», «BBeleHHe B TEOPHIO
rpadoBy.

Conepxxanne nuauu «lIperncraBieHre MAHHBIX W ONMCATENbHAs CTATUCTHKA»
CIIy>KMUT OCHOBOM JJisi (POPMHUPOBAHMSI HABBIKOB pabOThl ¢ MHPOpPMALUEl: OT YTEHUS U
UHTEpIpeTalu MHPOpPMAIUU, MPEICTAaBICHHOW B TaOiuiax, Ha JguarpamMmax M
rpadukax, 10 cOopa, IpeACTaBICHUS U aHAJIN3a JaHHBIX C UCIIOJIb30BAHUEM

89



denepanpHas pabouas mporpamma | Maremaruka. 5—9 kiacchl (6a30BbIi ypOBEHB)

CTAaTUCTUYECKUX XapaKTEpPUCTUK CpPEeJHUX M pacceuBaHus. Paboras c JaHHBIMH,
oOydJaroniecss yd4arcsli CUYUTBIBaTb M HWHTEPIPETUPOBATH JAHHBIE, BBIJABUTATh,
apryMEHTUPOBAaTh M KPUTHKOBaTh IIPOCTEHINME THUIOTE3bl, PA3MBIIUIATh HaJ
(dakTopamMu, BbI3BIBAIOIIMMU HM3MEHYMBOCTb, W OLEHHMBATh WX BIWSHHE Ha
paccMaTpUBAEMbIE BEJIMYHUHBI U IIPOLECCHI.

NHTynTHBHOE TMPEACTAaBICHUE O CIYyYalHOW W3MEHYMBOCTH, HCCIECIOBAHNE
3aKOHOMEPHOCTEN M TEHACHIMI CTAaHOBUTCS MOTHUBUPYIOLIEH OCHOBOW JUISl M3Y4YEHUS
TEOpUH BEPOATHOCTEH. boiblioe 3HaueHHEe WMEIT MPAKTHUYECKUE 3aJaHus, B
YaCTHOCTH OIBITHI C KJIACCUYECKUMU BEPOSITHOCTHBIMU MOJICIISIMH.

[ToHsiTHE BEPOSATHOCTH BBOJUTCS KaK Mepa IMpaBIono00us cIydyaifHOro COOBITHS.
[Tpu n3yuenun yueGHOro Kypca o0yyarommecst 3HaKOMATCS ¢ MPOCTEHIIIMMU METOJaMU
BBIYMCIICHHSI BEPOSTHOCTEN B CIIy4alHBIX OKCIIEPUMEHTaX C pPaBHOBO3MOKHBIMU
AIIEMEHTAPHBIMU HCXOJIaMH, BEPOSTHOCTHBIMH 3aKOHAMH, IMO3BOJSIOIIUMH CTaBUTh U
pemath 6oJiee CIOKHbIE 3aaun. B ydeOHbIN Kypc BXOAST HAYAIbHBIE TPEICTABICHUS O
CIIy4ailHbIX BEJTMYMHAX U UX YHUCIOBBIX XapaKTEPUCTHKAX.

B pamkax ydeOHOro Kypca OCYHIECTBISIETCS 3HAKOMCTBO OOYyYaroImuxcs
C MHOXKECTBAMM M OCHOBHBIMH ONEPALMSAMHU HAJ MHOXXECTBAMH, PaCcCMaTPHUBAIOTCS
IpUMEPBl TPUMEHEHUS JUIS pELIeHUs 3a4ad, a TAaKXKE HCIIOIb30BaHUS B APYIHX
MaTEeMaTUYECKHX Kypcax U y4eOHBIX NMpeaMETaX.

B 7-9 knaccax wu3ydaercd y4eOHbI Kypc «BeposSTHOCT M CTAaTUCTHUKA», B
KOTOpPBIM BXOJAT pasnenbl: «lIpeacraBieHne JaHHBIX M OMUCATENbHAs CTATUCTHUKA,
«BeposTHOCTEY», «DeMEHTh KOMOUHATOPUKWY», «BBeneHne B Teoputo rpadoBy.

OOmiee 4YuCIO YacoB, PEKOMEHJOBAHHBIX JJISI M3y4EHUs Y4eOHOTO Kypca
«BeposarHocTs u cTatucTuka», — 102 yaca: B 7 kiacce — 34 yaca (1 yac B Hezieno), B 8
kimacce — 34 gaca (1 gac B Henmeno), B 9 kitacce — 34 Jaca (1 gac B Hezeno).

COJAEPXAHUE OBYYEHUA
7 KUIIACC

[IpencraBnenre AaHHBIX B BUAC TaONWIl, auarpamm, TpadukoB. 3amosiHEHUE
Ta0JINI], YTEHHE U MOCTPOCHUE JUarpamm (CTOJIOMKOBBIX (CTOJIOYATHIX) U KPYTOBBIX).
Urenue rpadukoB peanbHBIX MpoiieccoB. M3Bnedenne mHopmanuu u3 Auarpamm u
TaOJIUII, UCTIOJIH30BaHUE U UHTEPIIPETAIIUS TaHHBIX.

OnucartenpHasi CTaTHCTUKA: cpeAHee apupMeTHYecKoe, MeAuaHa, pa3Mmax,
HauOoJblliee W HauMEHbIIee 3HayeHusi Habopa YHCIOBBIX JaHHBIX. [Ipumepsl
CIIy4allHOM U3MEHYUBOCTH.

Cry4aifHbIi SKCTIEpUMEHT (OTIBIT) U clTydaiiHoe coObITHE. BeposTHOCTD 1 yacToTa.
Pob MaioBEpOSITHBIX U MPAKTUYECKU JOCTOBEPHBIX COOBITUI B IPUPOJIE U B OOIIECTBE.
MoHeTa 1 urpajibHasi KOCTh B TEOPUHU BEPOSITHOCTEH.

I'pad, Bepmmna, pedpo. CteneHsr BepmmHbL. Yncno pédep u cymMMapHasi CTEreHb
BeprvH. [IpencraBnenue o ceszHocTy rpada. lemm u kel [Tytu B rpadax. O6xoxn
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rpada (sinepos nyTh). [IpencraBnenue o0 opueHTupoBaHHOM Tpade. Pemenue 3amay c
MOMOIIIbIO TpadoB.

8 KVIACC

[IpeacraBnenue 1aHHBIX B BUAE TaOJIUL, IUarpamm, rpa)ukosB.

MHO0X€ECTBO, 3JIEMEHT MHOXECTBA, MOAMHOKeCTBO. Onepanun HaJl MHOKECTBAMH:
oObenMHEHUe, nepeceyeHue, nononHeHue. CBoMcTBa onepanuil HaJl MHOXXECTBAMM:
IIEPEMECTUTENBHOE, COUETATENIBHOE, PACIIPENEIUTENbHOE, BKI0YeHHs. Mcnonb3oBanue
rpauyecKkoro MpeaCTaBICHUS MHOXKECTB JJIsi OINUCAHUS PEAJbHBIX IPOLECCOB U
SBJICHUH, IIPU PEIICHUU 33/]1a4.

N3mepenne paccenBaHMs JNaHHbIX. /Jlucrepcuss M CTaHAAPTHOE OTKJIOHEHHE
YUCIOBBIX HAOOPOB. /lnarpamma paccenBaHusl.

DneMeHTapHbIe COOBITUS ciydaitHoro omnbiTa. CiydaitHbie coObITHs. BeposTHocTu
cOObITUHA. ONBITBI ¢ PaBHOBO3MOYKHBIMHM 3JIEMEHTapHBIMH COOBITUAMU. ClydaiHbIHI
BbI0Op. CBsI3b MEXKIY MAJTOBEPOSTHBIMUA U MPAKTUYECKH JOCTOBEPHBIMU COOBITHUSIMU B
pUpoEe, OOIIECTBE U HAYKE.

JlepeBo. CBOMCTBa AEPEBBEB: €IMHCTBEHHOCTH IYTH, CYIIECTBOBAHHE BHUCIYEU
BEPILMHBI, CBSI3b MEXJY UYHCIOM BEpIIMH W uucioMm pédep. IlpaBuio yMHOKEHUs.
Pemenue 3aa4 ¢ momolsto rpagos.

[IpotuBononoxHeie coObiThd. Jnarpamma Ditnepa. O0belMHEHUE U TIEpeceUEHHE
coObITnii. HecoBmecTHbie coObITHS. DOpMysna CIOXKEHHS BEPOSTHOCTEH. ¥YciIoBHas
BepoATHOCTb. [IpaBmiio ymHOxeHusi. HesaBucumble coObiTus. IlpencraBienue
JKCIIEpUMEHTa B BHUJE JepeBa. PemieHue 3ajad Ha HaXO0XKIEHHE BEPOSITHOCTEH C
IIOMOIIBIO JIEPEBA CIYYalHOTO HKCIIEPUMEHTA, AuarpaMm Diiiepa.

9 KJIACC

[IpencraBneHne MaHHBIX B BHUAE TaOMUI], Auarpamm, rpadukoB, MHTEpPIpETALUs
naHHBIX. UTeHHe U MOCTpOeHue TalHIl, AuarpamMmm, rpa(uKoB 1Mo peaabHbIM JaHHBIM.

IlepecranoBku u Qaxtopuan. CoyetaHus W uuciao couderaHuil. TpeyrosbHuk
[Tackans. Pemenue 3aga4 ¢ UCOIb30BAHUEM KOMOMHATOPUKH.

I'eomerpuueckass BepossTHOCTh. CilydallHbli BBIOOp TOYKM U3 (QUIYpbl Ha
IIJIOCKOCTH, U3 OTPE3Ka U U3 AYTU OKPYKHOCTH.

HcnbiTanne. Yenex u Heyaawa. Cepust ucnblTaHu 10 nepBoro ycnexa. Cepus
ucnbiTanuii bepuyum. BeposatHocTu coObITHI B cepun UcnibiTaHui bepHyn.

CinydaiiHasg BeJIMYMHA W PACHpENCIICHUE BEpPOATHOCTEU. MaremaTtndeckoe
OXKHMJIaHUE W nucnepcus. [IpuMepbl MaTEMaTHYECKOTO OKUAAHUSA KaK TEOPETHYECKOTO
CPEIHETO 3HAYCHHs BEJIIMYMHBI. MaTeMaThyecKoe OKUAAHUE U JUCIEPCUs CIIyYalHOU
BEJINYMHBI «YHUCIIO YCIIEXOB B CEPUH MCIBITAHUN bepHyIm».

[TonsTHE 0 3aK0HE OONBIIMX yHcel. Vi3MepeHne BeposITHOCTEN C TOMOILBIO YaCTOT.
Poub 1 3HaueHMe 3aKoHa OOJBIIMX YHCE B MPUPOJE U OOILECTBE.
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IMPEAMETHBIE PE3YJIBTATDBI

[IpeameTHBIC pE3yNbTAaTHl OCBOCHHUS MPOTPAMMBI Y4eOHOTO Kypca K KOHILY
oOyueHus B 7 Kjacce:

Yutate wH(OpMAIUIO, TMPEACTABICHHYI0 B TaOJWIaXx, Ha JAWarpammax,
MPEACTABIATh JaHHBIE B BHAC TaONMI, CTPOUTH JUArpaMMmbl (CTOJIOMKOBBIC
(cronbuatkie) ¥ KPyroBbi€) IO MaCCHBaM 3HAYEHUH.

OnurchIBaTh U MHTEPIIPETUPOBATH peabHBIC YUCIOBBIC JaHHBIC, TTPEICTABICHHBIC
B TaOJHIIaX, HA AUarpamMMmax, rpadukax.

Hcrmonp30Bath A1 OMUCAHUS TAHHBIX CTATUCTUYECKHUE XapPaKTEPUCTHKHU: CPEIHEE
apu(pMeTHYecKoe, MeIMana, HauboJIblllee U HAUMEHbIIIee 3HAYCHHUS, pPa3Max.

Nmetp mpencTaBieHHME O CiIy4yallHOM M3MEHYMBOCTHM Ha TMpUMeEpax IIEH,
(GU3UYECKUX BEIWYMH, AHTPOIIOMETPUYECKUX JaHHBIX, HMETh TMPEACTaBICHUE O
CTaTUCTUYECKON YCTOMYNBOCTH.

[IpenmeTHble pe3yiabTaThl OCBOCHMSI MPOrPaMMbl y4EOHOTO Kypca K KOHILY
oOyueHus B 8 kiacce:

W3Bnekats ¥ npeoOpa3oBbIBaTh MHPOPMALUIO, IPEICTABICHHYIO B BUAE TaOJMII,
nuarpamm, rpaukoB, MPeACTaBIATh JAHHbBIE B BUJIE€ TAOJIUL, TUarpaMM, rpauKoB.

OnuceiBaTh JaHHBIE C IIOMONIBIO CTAaTUCTUYECKUX ITOKA3aTENEH: CPEIHUX
3HAYEHUN U MEp paccenBaHus (pa3mMax, JUCIEPCHS U CTAHIapPTHOE OTKIOHEHUE).

HaxoauTh 4acTOThI YMCIOBBIX 3HAUYEHUH M 4YaCTOTHI COOBITUM, B TOM YHCIIE IO
pe3yJsibTaTaM U3MEpEeHU U HaOJI0JeHUI.

Haxonuth BEpOSITHOCTH CIy4YalHBIX COOBITUH B ONbITaX, 3Has BEPOSTHOCTU
AIIEMEHTApHBIX COOBITUHA, B TOM YHCIE€ B ONbITaX C PABHOBO3MOXXHBIMU
3JIEMEHTAPHBIMU COOBITHUSMH.

Hcnonp3oBath rpaduueckue MOJENIM: JAEPEeBO CIyyallHOrO 3KCIIEPUMEHTA,
JarpaMMBbl DWiepa, YucaoBas npsmasi.

OnepupoBarh MOHATUSMH: MHOXECTBO, IMOAMHOKECTBO, BBINOJHATH ONEpPALUN
HaJ MHO>KE€CTBaMHU: OOBEIMHEHUE, NIEPECEUCHUE, JOTOIHEHNE, IEPEUUCTIATh IJIEMEHThI
MHOYECTB, IPUMEHATH CBOMCTBA MHOKECTB.

Hcnonb3oBath rpaduyeckoe MpeacTaBIeHNe MHOKECTB U CBSI3€H MEXKy HUMU AJIs
OIKCaHUs MPOLECCOB U SIBICHUHN, B TOM YHUCJIE TP PELICHUHU 3a/1a4 U3 APYTUX YUEOHbIX
IIPEIMETOB U KYypCOB.

[IpenMeTHble pe3yiabTaThl OCBOCHMSI MPOrPAaMMbl y4EOHOTO Kypca K KOHILY
oOyueHus B 9 kiacce:

N3Bnekate u mpeoOpa3oBbIBaTh MH(OOpMAIMIO, MPEACTABICHHYIO B Pa3IMYHBIX
WCTOYHHMKAX B BHUJAC TaOJWIl, AUarpamMm, TpauKOB, MPEIACTABIATh JAaHHBIE B BHUIE
Ta0JIHII, TUarpamMm, rpapuKoB.
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Pematsb 3a1aun opraHn30BaHHBIM I1EPEOOPOM BapHAHTOB, a TAKIKE C
UCIOJIb30BaHNEM KOMOWHATOPHBIX IPAaBUII U METO/IOB.

Hcnonb30BaTh onucaTebHbIE XapaKTEPUCTUKU JJI1 MACCUBOB UMCIIOBBIX JaHHBIX,
B TOM YHCJIE€ CPETHUE 3HAUCHHS K MEPBI paCCEUBAHUS.

HaxoauTh 4acTOThI 3HaU€HUH M YaCTOTHI COOBITHUS, B TOM YHCIIE MOIB3YSICh
pe3yiabTaTaMu NPOBEIEHHBIX U3MEPEHUI 1 HAOIIOICHUN.

HaxoauTh BEpOsSTHOCTH CIly4allHbIX COOBITUN B M3YYEHHBIX OIBITAX, B TOM YUCIIE
B OIIBITaX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU, B CEPUIX UCIBITAHUH 110
IIEPBOTO YCIIEXa, B CEPUIX UCIIBITAHUI bepHyiu.

HMeThb npeacTaBiIeHUe O CIy4aliHON BEJIMYHUHE U O PACIIPEIEICHUH BEPOSTHOCTEMN.

Nmerp mpencraBieHHe O 3aKOHE OOJIBIIMX YHUCENI Kak O MPOsBICHUU
3aKOHOMEPHOCTH B CIIy4allHOM HM3MEHUYMBOCTH W O POJIM 3aKOHA OOJIBIIMX YHCEN B
pUpoJie U OOIIECTRE.
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