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Pabouas nmporpamma o yaeoHomy npeametry «Maremarrkay (6a30BbIi ypOBEHB)
(mpenmetHas obnacth «Maremaruka u HHGOPMATHKa») (JlajJee COOTBETCTBEHHO —
mporpaMma o MaTeMaTuke, MaTeMaTrKa) BKIIOYAeT MOSCHUTEIBHYIO 3aIHCKY,
coJiep:KaHue 00y4YeHHUsl, INIAHUPYEMBbIE PE3yJIbTaThl OCBOCHUSI MPOTPAMMBI 110
MaTeMaTHKe.

[HOACHUTEJIBHA A 3AIIMCKA

PaGowast mporpamMmma 1o MareMaTHKe s OOydYaloIIUXcs C 3aJepKKOU
ncuxudeckoro passurtus (ganee — 3[1P) Ha ypoBHE 0CHOBHOTO 00111€eTO 00pa30BaHUS
MOJroToBiecHa Ha ocHoBe denepasbHOIO TOCYAApPCTBEHHOTO 00pa30BaTEIbHOTO
cTaHjapTa ocHOBHOro ooOmiero odpaszosanus ([Ipuka3z Munnpocsemenust Poccun ot
31.05.2021 . Ne 287) (mamee — D®I'OC OO0O), denepanbHON aganTUPOBAHHOU
o0Opa3oBaTeIbHON MPOTPaMMBbI OCHOBHOTO OOIIEr0 00pa3oBaHus JIJIsi 00YJarOIINXCS C
OTpaHUYCHHBIMU BO3MOXKHOCTSMU 3710poBbs (IIpukaz Munnpocsemenus Poccun ot
24 nos6pst 2022 . Ne 1025), deaepanbHO paboyeit mporpaMMbl OCHOBHOTO OOIIIETO
oOpazoBaHus 1o ydeOHOMy mnpeametry «Maremarnkay, denepalbHOM MPOrpamMMBbl
BOCIHUTAHUS, C YYETOM paCIpeACICHHBIX MO KJaccaM MPOBEPSIEMBIX TPEOOBAHUU K
pesynbratram  ocBoeHusi  DenepanbHONW  aganTUPOBAHHOM  00pa3oBaTEILHOMN
MpOTpaMMbl OCHOBHOTO 00I11IeT0 00pa3oBaHUs ISl OOYYaIOIIMXCA C 3aJepPKKOM
MCUXUYECKOTO pa3Butusi. B pabodeil mporpamMme YUYTEHbl HWJEW U TMOJOXKECHUS
Konuenuuu pazsutus MmaTeMaTudeckoro oopasonanus B Poccutickoit deaepanumu.

Oo01mas xapakrepucTuka yue0Horo npeamera « MareMaTuka

VYuebuniit mnpeamer «MaTeMaTtuka» BXOAUT B MPEIMETHYHO 00JIacTh
«Marematuka U uHpopmaTuka». OH CHOCOOCTBYET pPA3BUTHUIO BBIYUCIUTEIHHOU
KyAbTYphl M JIOTHUYECKOTO MBIIUICHUS, (DOPMUPOBAHUIO YMEHHS TOJB30BaTHCS
aIrOpUTMaMH, a TAKXKE MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX B
MOBCEAHEBHON Ku3HM oOyuatomuxcsi ¢ 3[IP. VYueOHuwlii mnpeamer pa3BUBacT
MBIIIJIEHHE, MNPOCTPAHCTBEHHOE BOOOpakeHHE, (PYHKUMOHAIBHYIO TI'PAMOTHOCTb,
YMEHUST  BOCIPUHUMATh W KPUTHYECKH  aHAIM3UPOBaTh  HHGPOPMAIIHUIO,
MPECTABICHHYIO B PA3JIMYHBIX (opMax.

OOyueHue mareMaTHke JaéT BO3MOXKHOCTh pa3BUBaTh y oOydaromuxcs ¢ 3[1P
TOYHYIO, PAIlMOHAIIBHYI0O U HUHQOPMATHBHYIO peyb, YMEHHE OTOuparh Haubosee
MOJIXO/SIIINE SI3bIKOBBIE, CUMBOJIMUECKUE, Ipa)uyecKue CpelcTBa AJi BbIPAKECHUS
CYKJIEHHI U HaITISIAHOTO UX MPEACTABIICHHUS.

Heo0xoauMbpIM KOMIIOHEHTOM OOIIEeH KylIbTypbl B COBPEMEHHOM TOJIKOBAaHUU
ABIAETCS  OOIIee 3HAKOMCTBO C METOAAMHM TO3HaHUS JEHCTBUTEIBLHOCTH,
MIPEACTABIIEHUE O MPEIMETE U METOIAX MATEMATHKHU, UX OTJINYMKA OT METOAOB APYTUX
€CTECTBEHHBIX U T'YyMaHUTApPHBIX HayK, 00 OCOOCHHOCTSAX MPUMEHEHUS MaTeMaTHKU



JUIA pElIeHUs HAy4YHbIX M TMPHUKIAJHBIX 3a7ad. TakuMm o0pa3oM, MareMaThudeckoe
oOpa3zoBaHre BHOCUT CBOM BKJIaJ B (hopMHpOBaHUE OOLIEH KyIbTYphl YEIOBEKA.

W3ydyeHnne MareMaTHUKU TakKe CIOCOOCTBYET 3CTETHUUYECKOMY BOCIUTAHUIO
YeJIOBEKA, MOHMMAHUIO KpacoThl W H3AIIECTBA MATEMATHYECKHUX paCCyKICHUH,
BOCITPUSITUIO TEOMETPUUECKUX (HOPM, YCBOCHUIO UJIEU CUMMETPUH.

[Iporpamma oTpaxaeT cojaepkaHue oOydeHHs mpeameTy «MaTemaTuka» c
y4eTOM 0COOBIX 00pa3oBaTeNbHBIX MOTpeOHOCTEN oOyuatomuxcs ¢ 3[1P. OBnaagenue
y4eOHBIM TIpeMeToM «MaTteMaTruka» MpeCTaBIAeT ONPEACIEHHYIO CI0KHOCTD IS
yaamuxcsa ¢ 3IIP. ¥V oOyuarommxcs ¢ 3[IP nHambonee BBIpakKeHBI OTCTaBaHUS B
pPa3BUTUU CJIOBECHO-JIOTMYECKUX (OPM MBIIUICHUS, IO3TOMY aOCTpakTHBIE H
OTBJICUCHHBIE KAaTETOPUU UM TPYAHOJOCTYIHBI. B TOXe Bpems mpu CHneuuabHOM
oOyueHuu oOydJarommecss MOTYT BBIMOJHATH 3aJaHusi 1o anroputMmy. OHu
BOCIIPUMMYHMBBI K ITOMOIIM, MOTYT BBIIOJHUTH IEPEHOC HA AHAIOTMYHOE 3aJIaHHE
YCBOEHHOT0 crocoba pemieHus. CHUKEHUE Pa3BUTHSI MBICIHUTENBHBIX OINepanui u
3aMEIJICHHOE CTAHOBJICHHUE JIOTMYECKUX JACHUCTBUU NPUBOIAT K HEIOCTATOYHOU
OCMBICJIECHHOCTH COBEPILIAEMBIX YUEOHBIX JCHCTBHI. Y oOywaroummxcs 3aTpyIHEHbI
CUYETHBIC BBIUYMCIICHUS, MPOU3BOJAUMBIE B yMe. B NUCbMEHHBIX BBIYMCIICHUSX OHU
MOTYT MPOMYCKaTh OJIMH U3 MPOMEXKYTOUYHBIX mmIaroB. Ilpu pabore ¢ yuciIOBBHIMU
BBIPAKCHUSAMM, BBIYMCIICHUEM HUX 3HAUYEHUs MOTYT HE YAEPKUBATh ITPABUIbHBIN
nopsiiok aevcteuid. [1pu ynporuenuu, npeodpasoBaHuu BeipaxeHui yyaniuecs ¢ 3[1P
HE MOTYT CaMOCTOSITEJIbHO NPHUHATH PEIICHUE O MOCIJIEIOBATEIIBHOCTH BBIITOJIHEHUS
nerctBuii. KOHKPETHOCTh MBIIIJIEHUSI OCJOKHSIET YCBOECHHS HABbIKA PEIICHUS
YPaBHEHMH, HEPABEHCTB, CUCTEMBl ypaBHEHMM. MM MallogOCTYIIHO COBEpLIECHUE
00paTUMBIX ONIEPALIA.

Huskuii  ypoBeHb  pa3BUTHA  JIOTMYECKMX  OINEpalHii, HEAOCTATOYHAS
00OOILIEHHOCTh MBIIUICHHUS] 3aTPYJIHAIOT U3ydeHHe TeMbl «DyHKUMW»: MpuU
omnpeneneHuy  (QYHKIIMOHATBLHOM 3aBUCUMOCTH, TIPH ONHUCAHUM Tpaduueckoin
CUTYaIINH, UCTIONIb3YsI T€OMETPUUECKHM, anreOpandeckuid, GQyHKIIMOHATBHBINA S3BIKH.
Hepenko yuaruecs He BUIAT pa3HUIIBI MEXAY 00JIaCThIO omnpeseneHust GyHKIUNA U
00JIaCThIO0 3HAYCHHIA.

Pemenue 3amay compsikeHO € TPYAHOCTSIMH O(DOPMIICHHS KPaTKOM 3aIucw,
MIPOBEJICHUS aHAJIM3a YCIOBUS 3a/1a4H, BBIJICICHUS CyllecTBeHHOTro. O0yyatoniuecs ¢
3IIP 3aTpynHstoTCs cheiaTh YMO3AKJIIOUYEHHE OT OOIIEero K 4YacTHOMY, HEPEIKO
BBHIOMPAIOT HEpALMOHAIbHBIE CHOCOOBI PEIICHMs, WHOIJAa OrPaHUYMBAIOTCA
MAHUIYJSLUSAMU C YUCTIAMMU.

[Ipy wu3yyeHuum reoMeTpuyecKkoro marepuana oOyvatoumecs ¢ 3IIP
CTAJKMBAIOTCS C  TPYAHOCTBKO  JI€JIaThb  JIOTMYECKHUE  BBIBOJABI,  CTPOUTH
MOCJIEA0BATEIbHBIE PACCYKICHUS. HenpouHble 3HaHNUSI OCHOBHBIX TEOPEM F€OMETPUHN
MPUBOJAMUT K OIIMOKAM B PEIICHUU TeoMeTpuueckux 3aaad. OOydaromiyecss MOryT
MOJAMEHUTH (POpMYITy, HETIPAaBUIILHO MPUMEHUTH TeopeMy. K cephe3HbIM ommokaM B
pelIeHur  3a7a4  IPUBOASIT  HEIOCTATOYHO  PAa3BUThIE  IPOCTPAHCTBEHHBIC
npeactaBieHus. M C105KHO BBITIONHUTB YEPTEXK K YCIOBUIO, B MUCHhbMEHHBIX paboTax
OHU HE MOTYT IPUBECTU OOBICHEHUE K UEPTEKY.

To4HOCTB 3alIOMUHAHMSI U BOCIIPOU3BEICHUS YIEOHOT0 MaTepHasia CHIKEHBI 110
MpUYMHE CITa00CTH MHECTUYECKOW JCSATENBbHOCTH, CYKEHHs o0bemMa MaMsTH.



Obyuaromumcest ¢ 3[IP Tpebyercst Oosblie BpeMEHHM Ha 3aKpeIUIEHWE MaTepuana,
aKTyaJIn3alys 3HaHUH 110 OIIOpEe IIPU BOCIIPOU3BEICHHH.

Jliig ipeoionenys TpyIHOCTEN B U3y4eHUH y4eOHOoro npeamera « MatemaTuka
HeoOxoauma ajanTauus o0beMa M Xapakrepa ydyeOHOro wmarepuana K
[O3HAaBaTEJIbHBIM BO3MOXXHOCTAM yuamuxcst ¢ 3[IP. Cnenyer yueOHbINl Marepuai
IPENOAHOCUTh HEOOJBIIMMH TMOPLUUAMHU, YCIOXKHSAS €ro IMOCTENEHHO, M3bICKUBATh
CHOCOOBI  aJanTaluy TPYAHBIX 33JaHMN, HEKOTOpblE TEMbl JaBaTh Kak
03HAKOMUTEIIbHBIE; UCKITIOYATh OTAEIbHBIE TPYIHBIE JOKA3aTENBCTBA; TEOPETUYECKUN
MaTepUall PEKOMEHIYETCS M3y4yaTh B IIPOLIECCE INMPAKTUYECKOU AEATEIBHOCTH IIO
pemieHnto  3agady. OpraHnyeckoe €IMHCTBO NPAKTUYECKOM W YMCTBEHHOM
ACSTEIbHOCTH y4YalluxXxcsd Ha YpOoKax MaTEeMaTHKH CHOCOOCTBYIOT MPOYHOMY H
CO3HATEIPHOMY YCBOCHHIO Oa3MCHBIX MAaTEMAaTHUCCKUX 3HAHUI M YMEHUH.

Heﬂl/l H 3a1a91 U3yYCHUA y‘l€6HOI‘O npeamera «MaTemMaTHKa»

[IpuopuTeTHBIMU 1EISIMU O0yYEHHUSI MaTeMaTHKe B 5—9 Kilaccax sIBISIOTCS:

" (opMHUpOBaHUE LEHTPAJBHBIX MAT€MATUYECKHX MOHATHHA (YHUCIIO, BEJIMYMHA,
reoMerpuyeckas  (urypa,  nepeMeHHas,  BEpPOATHOCTb, byHKIMA),
00€eCIeynBalOIIMX MPEEMCTBEHHOCTh M MEPCIEKTUBHOCTh MaTeMaTU4YeCKOTO
oOpazoBanus obydaromuxcs ¢ 311P;

* noxaseneHue oOyyaromuxcs ¢ 3[1P Ha 1oCTyTHOM U1 HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3U MaTEMATUKH U OKPY>KAIOIIETO MUPA, IOHUMAaHUE MAaTEMaTUKH KaK
yacTu oOUIeH KyJIbTYphl YEJIOBEUECTBA,;

" pa3BUTHUE WHTEJUIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEH OOydaromMxcs C
3I1P, no3HaBaTebHOW AKTUBHOCTH, UCCIIEN0BATEIbCKUX YMEHUN, KPUTUUYHOCTH
MBIILJIEHUS, UHTEPECA K U3YUEHUIO MaTEMAaTHKU;

* (opmupoBaHue (YHKIMOHAIBHOM MAaTeMaTUYECKOM TIpaMOTHOCTHU: YMEHHUS
pacno3HaBaTh  MPOSIBICHHUS  MaT€MaTHYECKUX  MOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEAJIbHBIX KU3HEHHBIX CUTYAIUSX U ITPU U3YUEHUU IPYTUX
Y4eOHBIX TMPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH,
bopMynupoBaTh MX Ha A3bIKE MaTeMaTWUKd U CO3/1aBaTh MaT€MaTUYECKHE
MOJIENIM, MPUMEHATh OCBOEHHBIM MaTeMaTHUYECKUH ammapar i pelIeHHs
MPAKTUKO-OPUEHTUPOBAHHBIX ~ 3a/a4, WHTEPIPETHPOBATh M  OLICHHBAaTh
IIOJIyYE€HHBIE PE3YIIBTATHI.

JlocTrxeHue 3TUX Lenei 00ecreynBaeTCsl pelieHHeM CIeAyOUINX 3a/1a4:

* ¢opmupoBarh y oOydaromuxcs ¢ 3I[IP HaBbikum y4eOHO-TTO3HABATEIHLHOM
NESATEeTLHOCTH: TUIAHUPOBAaHUE pabOTHI, IMOWCK pPAIMOHAIBHBIX IyTEH ee
BBIIIOJIHEHH S, OCYILECTBIIEHNUS CAMOKOHTPOJIS;

" CHOCOOCTBOBaTh HWHTEIUIEKTYaIbHOMY pPa3BUTHIO, (OPMHpPOBATHL KauecTBa,
HE0O0XOIMMBbIE YETIOBEKY JJIsl OJTHOLIEHHON KM3HU B COBPEMEHHOM OOIIECTRBE,
CBOMCTBEHHBbIE MaTEeMaTUYECKON JEATETbHOCTH: SICHOCTH M TOYHOCTH MBICIIH,
WHTYUIIMH, TIPOCTPAHCTBEHHBIX MPEACTABICHHUM, CTIOCOOHOCTH K MPEOI0JICHHUIO
TPYAHOCTEN;

" (opMUpOBaTh KIIOYEBbIE KOMIIETCHIIMM YyYallUXcid B paMKaxX MpPeaMETHOU
obOnactu «MaremaTrka 1 HTHPOPMaTUKa»;



" pa3BUBATh MOHATUITHOE MBIIUICHUS oOy4atomuxcs ¢ 3I1P;

" OCYHLIECTBJIATH KOPPEKIMIO MO3HABATEIbHBIX MpolieccoB oOyyarommuxcs ¢ 311P,
HEOOXOIUMBIX [IJII OCBOEHHUS TPOrPaMMHOTO MaTepuajia Mo Yy4eOHOMY
IpEAMETY;

" [peaycMaTpuBaTh BO3MOXKHOCTb KOMIIEHCAIIUN 00pa30BaTesIbHbIX Je(UIIUTOB B
OCBOCHHUH TMPEANIECTBYIOLIErO MPOrPaMMHOI0 MaTepHrayia y oOydarouuxcs C
3I1P 1 HETOCTATKOB B KX MATEMATUYECKOM Pa3BUTHH;

" copMHUpOBaTh YCTONYMBBINA HHTEPEC YUAIIUXCS K IPEIMETY;

" BBIABISATH M PA3BUBATh MATEMAaTHUYECKUE U TBOPUYECKHE CITIOCOOHOCTH.
OCHOBHBIE JIMHUM COJAEPKaHMs Kypca MaTeMaruku B 5—9 knaccax: «Hucna u

BBIYMCIICHUS», «Auredpa» («AnreOpandeckue BbIPpAXEHUS», «YpPaBHEHHS H
HepaBeHCTBa»), «Dynkiumy, «leomerpus» («l'eomerpuueckue GUTYpHI U UX
CBOMCTBa», «3MepeHne reoMeTpUuYECKUX BEIMUUHY), « BEpOsSTHOCTh U CTaTUCTHKAY.
JlaHHbBIE TMHUM PA3BUBAIOTCS MapaJlIeNIbHO, KaXKAasi B COOTBETCTBUU C COOCTBEHHOMU
JIOTUKOM, OJHAKO HE HE3aBUCUMO OJHA OT JPYrod, a B TECHOM KOHTaKTe H
B3aumozeiictBuu. Kpome »3TOro, ux oObEIUHSET JIOTHYECKas COCTaBIISIONIAs,
TPAAULMOHHO MPUCYIAsl MATEMATUKE U IIPOHU3BIBAIOIIASI BCE MATEMATHYECKUE KYPCBI
u coneparenphble JuHUU. ChopmynupoBanHoe B DenepaibHOM rOCyIapCTBEHHOM
o0pa30BaTeIbHOM CTaHJIApTE OCHOBHOIO OOHIEro oOpa3oBaHUs TPEOOBAHUE «YMETh
OIEpUpPOBATh IMOHATUSAMMU: OIIPENEIICHNE, aKCHOMa, TEOpEMa, T0Ka3aTeIbCTBO; YMEHHE
pacno3HaBaTh MCTUHHBIE M JIO)KHBIE BBICKA3bIBAaHUSA, MPUBOAWTH MPUMEPHI H
KOHTPIIPUMEPHI, CTPOUTH BHICKa3bIBAHUS U OTPULIAHUS BBICKa3bIBAHUI» OTHOCUTCS KO
BCEM Kypcam, a OpMUPOBAHHE JIOTHUECKUX YMEHHI paclpeaesisieTcs o BCEM roiam
0o0y4eHusl Ha YpPOBHE OCHOBHOIO 00IIIET0 00pa30BaHUsI.

Conepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yabTaram
OCBOCHMUS paboueil mporpamMmbl, pacopenelEéHHbIM IO rogaM oOy4YeHus,
CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4TOObl KO BCEM OCHOBHBIM, HMPUHLHUIHUAIBHBIM
BoIllpocaM  oOydJaromuecss oOpamajauch  HEOJHOKPATHO, 4YTOOBI  OBJIAJICHHE
MaTeMaTUYECKUMHU MOHATHSIMH W HaBBIKAMHU OCYILECTBIBUIOCH MOCJIENOBATEIbHO U
MOCTYyNaTreabHO, C COONIOJEHHEM NPUHLMUIIA MPEEMCTBEHHOCTH, @ HOBbBIE 3HAHUSA
BKJIIOYQJIUCh B OOUIYIO CHUCTEMY MaTeMaTHYECKUX MpPEICTaBICHUN OOy4aroUIuXcs C
311P, pacumpss u yrnyomsisi e€, o0pa3ys MpoYyHbIe MHOXXECTBEHHBIE CBsi3u. OO1mue
1IN U3ydeHus yueOHoro mpeamera «Martemarrnkay mnpenactaBieHbl B DenepanbHOi
paboueii mporpaMme OCHOBHOTO 00I11eT0 00pa30BaHMS.

Oco0enHoCTH 0TOOPA M aJANTAIIMN Y4eOHOI0 MaTepHasa 0 MaTeMaTHKe

OOyuenne yueOHOMY TmpeameTy «Maremarnka» CTPOUTCS Ha CO3JIaHHUH
ONTUMAJILHBIX YCIIOBHM /U1 YCBOCHHS MPOTPAMMHOTO MaTepuaia o0ydaroIuMHUcs C
3I1P. Bonbiioe BHUMaHuE yaeisieTcss oT00py yueOHOro MaTrepuasia B COOTBETCTBUU C
MPUHIIUIIOM JOCTYMHOCTH TIPU COXPaHEHHWU OOIIero 0a30BOr0 YpOBHS, KOTOPBIM
JTOJDKEH T10 COJIEPKaHUI0 U 00beMy OBITh aanTUPOBAHHBIM 111 oOyuaroruxcs ¢ 3[11P
B COOTBETCTBUU C HX OCOOBIMH 00pa3oBaTeibHBIMU TOTpeOHOCTsIMU. ClenyeT
o0yerynTh OBJIaJicHUEe MarepuaiioM oOyyarommmucs ¢ 3P mocpeacTtsom ero
JETaIbHOTO OOBSICHEHHS! C CUCTEMAaTUYECKUM TTOBTOPOM, MHOTOKPATHOM TPEHUPOBKHU



B INPUMEHEHHHM 3HAHUM, HUCHOJb3ys NPUEMBl aKTyaldu3alUH (BU3yallbHas OIOpA,
aMsITKa).

Pabouass mporpamma mnpeaycMaTpuBaeT BHECEHHE HEKOTOPBIX HW3MEHEHMIA:
yYMEHbIIEHHUE 00beMa TEOPETHUUECKUX CBEJCHUU, BBIHECEHHWE OTIECIBHBIX TEM WIIU
LEJIBIX Pa3/IeNIoOB B MaTepualbl /Il 0030pHOT0, 03HAKOMUTEIBHOTO N3YYCHHUSI.

N3MeHnenns nporpaMmbl B 5-9 kiaccax

MartemaTuka B S u 6 Kiaccax

B 03HaKOMUTENBHOM IUIAHE PEKOMEHIYETCS W3ydaTb CIEAYIOLIUE TEMBI:
«Pumckas Hymepauus», «PaBubie ¢uryps», «Uumunap, konyc, mapy, «Kyow,
«IIpssmoyronpHbI nmapauienenumnen», «llepemenienne no KOOPAUHATHON TIPSMON»,
«Mopaynp uucnay, «HucinoBele NpoMEXYTKH»; «Macmrtady» (uM3yyaercs B Kypce
«['eorpadusi»); «M300paxeHne reoMeTpuyecKkux (puryp Ha HETMHOBAHHOW OyMmare ¢
WCIIOJB30BAaHUEM LMPKYJIA, JMUHEWKH, YrOJbHUKA, TpaHCHOpTUpa», «JlnuHa
OKpyXHOCTH», «Ilimomans kpyra», «Ilapamiensueie npsamelie», «lleprneHauKyaspHbIe
npsimbie», «OceBasi U IEHTpaldbHAsi CUMMETPUN» (M3ydaeTcssi B Kypce F€OMETPHUH);
«beckoHeuHblE TEPUOAMYECKUE JAECATUYHBbIE ApoOu. [lecsiTuuHOE mNpUOIMKEHNE
OOBIKHOBEHHOM ApoOm» (M3ydaeTcsi B Kypce ajireopsbl).

Cnengyer yMEHBIINTH KOJIMYECTBO YacOB Ha CIEAYHOIIHME TeMbl: «PemieHue
Jornyeckuii 3amau», «JlimHa orpeska», «lllkamepy, «PacnpenenuTenbHbll 3aKOH
YMHOXEHUS», «3aUCh IPOU3BEICHUS ¢ OYKBEHHBIMU MHOXKUTEIAMMWY, «[locTpoenue
KOH(Urypanuii U3 4dacted MpsMOil, OKPY>KHOCTH Ha HEJIMHOBAHHOW W KIIETYATOU
oymare», «Jlenurenu u kpatHeie. [Ipusnaku aenumoctuy, «HanOonbimmit oOmumii
JIENHUTENIb U HauMEHblllee ollee KpaTHoe. J[eTuMOCTh CyMMBI U IPOU3BEIACHUS».
«IIpuBenenne 1podbU K HOBOMY 3HaMeHaTeNo», «HaxoxaeHune 4acT Henoro v Ueiaoro
mo ero yactuw». «OKpyrJieHUe AECATUYHBIX ApooOei». «Pemenue 3amad nepedbopom
BCEX BO3MOXHBIX BApUAHTOBY». «CocTaBlieHHEe OYKBEHHBIX BBIPAKEHUU IO YCIOBUIO
3a1aun». BeicBOOOIMBIIMECS YaChl MOKHO MCIIOJIb30BaTh HAa IOBTOPEHUE (B Hayaje u
KOHIIE Y4eOHOT0 ro/1a), Ha U3y4eHue HauboJiee TPYAHBIX U 3HAUUMbBIX TeM: B V Kitacce
— Ha pelleHNe ypaBHEHUH, IPUBEACHNE APOOU K HOBOMY 3HaMEHATEeI0, YMHOKEHUE U
JICNICHNE JCCATUYHBIX IpoOel, m3mepenue yrioB;, B VI kimacce — AelcTBUA C
ITOJIOKUTENIBHBIMU U OTPULIATENIBHBIMU YHUCIIAMU, PEIICHUE YPABHEHUH, CIIOKEHUE U
BBIUUTAHUE YHCEN, COAEPKALIUX LETYI0 U APOOHYIO 4acTh, HA YMHOKEHUE U JICJICHHE
O0OBIKHOBEHHBIX JAPOOEH.

Aareopa

B 03HaKOMUTENBPHOM IUIAaHE PEKOMEHIYETCA H3y4aTh CIEAYIOUIME TEMBI:
«ppaunoHanbHbIe yncia. JJeicTBUTENbHbIEC Ynciiay, « CpaBHEHUE NEMCTBUTEIbHBIX
yucen, apupMeTuuecKre AEUCTBUSL ¢ NEHCTBUTEIBHBIMHU uMcliaMny», «Haxoxaenue
NpUOJIMKEHHBIX 3HAYEHWM KBajapaTHOro KopHs», «Teopema Bueray, «Pemenus
YPAaBHEHUH TPETHEU U YETBEPTOU CTEIICHEN PA3JIOKEHNEM HA MHOKUTEIINY, « DYyHKIUA ¥
=Vx U ee rpadux», «[lorpemHocTs 1 TOUHOCTh NPUOIMKEHU», «HeTHbIE U HEUETHBIE
Gynkmn», «OyHKIMA y=X"», «DyHKIHA y= ax’, ee rpaduK U cBoicTa. ['padukn
GyHKLMit y= ax® + n u y=a(x-m)?, «YpaBHEHHUE C ABYMs IEPEMEHHBIMHU U €T0 rpaduK»,
«I"padmyeckuii crmoco0® pemieHus CHUCTeMbl ypaBHEHHi», «300pakeHne 4YIICHOB
apu(pMETHIECKON ¥ TEOMETPUUYECKOW TPOrpecCHii TOYKAaMU Ha KOOPJAMHATHOU
MJI0CKOCTU. JIMHEWHBIN U SKCIOHEHUIUANIbHBIA POCT. CII0KHBIE MPOLIEHTHD».



Cneagyer yMEHBIIUTh KOJMYECTBO 4YAacOB Ha HU3ydeHHE TeM: «DopMyiibl»,
«JlokazaTenbCTBO TOXKIECTB», «JIMHEMHOE ypaBHEHHE C ABYMS HEU3BECTHBIMUNY,
«I"paduk TUHEHHOTO ypaBHEHUS C ABYMs NEepeMeHHbIMIY, «I'paduyeckoe pelieHue
JMHEWHBIX YPAaBHEHUN U CUCTEM JIMHENHBIX yYpaBHEHUI», «CBONCTBA KBaJIPAaTUUYHON
GyHKITUN.

BricBoOOIMBIIIMECS Yachl PEKOMEHAYETCS HCIOIb30BaTh: I Jydllel
npopaboTKu Hambojee BaXKHbIX TeM Kypca: «Pemienue ypaBHeHui», «Perienue
CUCTEM ypaBHEHUI», «COBMECTHBIE NEUCTBUA C Apo0sMn», «lIpuMmeHeHne cBONCTB
apu(MeTUYEeCKOro KBaJAPaTHOIO KOPHS»; HA IOBTOPEHHE, pEIICHHEe 3a1ad,
npeoOpa30BaHUE BBIPAXKECHUI, a TAK)KE HA 3aKPEIUICHHE U3yYEHHOTO MaTepHraa.

I'eomerpus

Crnenyer 0oCHOBHOE BHMMAHUE YAEIUTh NMPAKTHUYECKOW HAMPABIEHHOCTH Kypca,
WCKIIIOYMB W YNPOCTUB HAMOOJEe CIOXKHBIA ISl BOCHPUATUS TEOPETUUYECKUN
matepuan. Ha ypokax reoMerpuu HEOOXOIUMO MaKCHUMAaJbHO HCIIOJIb30BAThH
HarJsigHble CcpencTtBa OOydeHHs, OOJblIe MPOBOAUTH IMPAKTHUUECKUX pabdoT ¢
y4yalumucs, pemarsb 3agadnd. CTpoUTh pelieHne 3a1a4 pyu IOCTOSTHHOM 0OpalieHnu
K HarJIsiIHOCTU — PUCYHKaM U YEPTEkKaM.

O3HaKOMUTENBHO JaTh TeMbl: «TeopeMbl M J10Ka3aTENbCTBO. AKCHOMBDY,
«/lokazaTenbcTBO  OT HPOTHBHOrO», «CylIeCTBOBaHWE W  E€IMHCTBEHHOCTH
MEPIEHAUKYJISIpa K OpsAMoi», «MeToa reomeTpuueckux mecr», «Meton yIaBoeHus
Mennansly, « Teopema Paneca u TeopemMa 0 NPOMOPLUUOHAIBHBIX OTpe3Kax», «LleHTp
Macc TpeyrojabHuKa», « I3MeHeHne TPUrOHOMETPUIECKUX (DYHKIIMI ITPU BO3pacTaHUU
yria», «®opMynsl I PaauycOB BIMCAaHHBIX W ONMCAHHBIX OKPYKHOCTEHN
IIPABUJIBHBIX MHOTOYTOJIBHUKOB)», «YpaBHEHUE NpsMOi», «/IBuxkenne», «CBonCTBa
IBWKEHUS», «TeopeMa 0 MpOU3BEIEHUH OTPE3KOB XOPA, TEOPEMBI O MPOU3BEICHUH
OTPE3KOB CEKYLIUX, TEOPEMA O KBAaAPaATE KacaTEIbHON.

Crnenyer yMEHBIINTh KOJIMYECTBO 4YAacOB Ha HM3ydeHHE TeM: «CHMMETpUYHBIE
¢urypel. OCHOBHBIE CBOWCTBA OCEBOM CUMMETpUN», «lleHTpalibHasi CUMMETpPHs,
«ITapannenbubii mepenocy, «IlloBopor», «IIpeobpazoBanue mnomodusa. IlomoOue
COOTBETCTBEHHBIX 3JIEMEHTOB», «OCHOBHBIE 3aJaud Ha IOCTPOEHUE C IOMOLIBIO
LUKy W JIMHEHMKW», «JlekapTOBbl KOOpAMHATBI Ha IUIOCKOCTW», «PemeHune
TPEyTroJbHUKOBY, «Ilomobue dhurypy.

BricBoOOAMBIIIMECS YaChl HCTIONB30BAaTh HA PELLICHUE 33/1a4 U [IOBTOPEHUE.

BeposiITHOCTH U CTATHCTUKA

B cBsa3u ¢ TeMm, 4TO AaHHBIA KypC BBI3BIBAET HAMOOJBIIME CIOKHOCTH IS
oOyuaronuxcst ¢ 3P, cBA3aHHbIE CO CHUXEHHBIM YPOBHEM pPAa3BUTHS CIOBECHO-
JIOTUYECKOTO MBIIUIEHUS, €r0 U3YYeHHUE JIOJKHO CTPOUTHCA Ha 0A30BOM YPOBHE U
NOCTYITHOM i1 YYEHUKOB Marepuane. OCHOBHOE€ BHUMAHHE CIIEAYET YIEIUTH
paszzienaM, CBS3aHHBIMH C IIOBTOPEHHEM NIPOMIEHHOTO Marepuasa, YBEIUYUTh
KOJIMYECTBO YIPAKHEHUW U 3aJlaHUW, CBA3aHHBIX C MPAKTUYECKOM IEATEIBbHOCTHIO
00yJaroIMXCs.

HeoOxomumo mepecMOTpeTh COAEp)KaHHE TEOPETUYECKOro MaTepuaia u
XapakTep €ro M3JIOKEHUs: TEOPETUYECKUH MaTepuali IPENnoJHOCUTh B IpOLECCe
pelIeHusl 3a7a4 W BBINOJHEHUS 3aJaHUM HAIJISAHO-NPAKTUYECKOrO0 XapakTepa; He



TpebOBaTh BHIBOAA W 3alIOMHHAHHS CIIOXKHBIX (DOPMYJ, PEIICHHS HECTaHIaPTHHIX,
TPYAOEMKHX 3aaHuil. Psi TeM crieqyeT n3ydaTh B 03HAKOMHUTEIHLHOM IIJIaHe.

denepanbHas MporpaMMa IPEAOCTABISICT aBTOpPY pabodeld MporpamMMbl
cB00OOY B pacmpenesiecHul MaTepuaia 1o 4eTBepTsaM (TpumecTtpam). Pactipenencnue
BPEMCHH Ha M3y4YCHHUE TEM B TCUCHHE yUeOHOTO roj/la CAMOCTOSTEIIBHO OMPECIIIeTCs
o0Opa3oBaTeNbHON OpraHu3alyeil 1 3aBUCUT OT OCOOCHHOCTEH TPYIITBI 00YJArOIIIXCS
¢ 3IIP u ux ocoObIXx 00pa3oBaTeNbHbIX MOTPEOHOCTEN.

IlpumepHble BuAbI AeATeJbHOCTH oOydaromuxcsa ¢ 3IIP, o0ycioBieHHbIE
0coObIMH  00pa3oBaTeJbHBIMH  NOTPEOHOCTAMHM M o0ecnevyuBaIOIIMe
OCMBICJICHHOE OCBOCHHE COAEPKAHNU 00pa3oBaHus o npeamery «MareMaTuKa

Copnepxanue BUIIOB AesiTenibHOCTH oOywaroutuxcsi ¢ 3IIP ompenensierca ux
0coObIMU 00pa30BaTEIbHBIMU NOTPEOHOCTSIMH. [IOMHUMO MIMPOKO MCIOJB3YEMBIX B
DAOIT OO0 obmwmx 1151 BceX 00y4aroMXCcs BUAOB JIEATEIbHOCTH CIEYET YCUITUTh
BU/IbI JICATENBHOCTH CHELM(PUUHbIE I JaHHOM KaTeropuu AeTeil, o0ecrneunBarome
OCMBICJIICHHOE OCBOCHHME COJEp)KaHHUS O0Opa3oBaHUS IO NPEIMETY: YCHIICHUE
MPEAMETHO-TTPAKTUYECKON JESATENBHOCTH C aKTHUBU3ALMEH CEHCOPHBIX CHUCTEM;
YepelOBaHWE BHJIOB JEATEIbHOCTH, 3aJCHCTBYIOIIMX pa3JIMYHbIE CEHCOPHBIE
CUCTEMBI; OCBOEHHE MaTepHuaa ¢ OMOpPOil Ha aJTOPUTM; «IIOLIArOBOCThY» B U3yUYECHHUH
MaTrepuaa; UCIOIb30BaHNUE JOMOJTHUTEIBHON BU3YaJIbHOM OMOPHI (CXEMBI, IA0JIOHBI,
OMOpHBIE TaOJIMIIBI); PEUYEBOM OTYET O IMPOLECCE U PEe3yJbTaTe AESITEIbHOCTH;
BBINIOJIHEHHE CIIEUUAIBHBIX 3aJaHHi, 00€CeunBarOUIMX KOPPEKLUHUIO PpEeryJsiuu
y4eOHO-TI03HABATENBHOM IESITEIbBHOCTU U KOHTPOJIb COOCTBEHHOI'O PE3YNbTAaTa.

@denepanbHas TeMaTHYECKass U TEPMUHOJIOTMYECKAsl JIEKCUKA COOTBETCTBYET
DAOIT OO0O.

Jns oOyuarommxces ¢ 3IIP cymecTBeHHBIM SBISIOTCS TIPUEMBI padOTHI C
JEKCUYECKUM MaTepuanioM 1o mnpenmery. IlpoBoautcst cneuuanbHass pabora 1o
BBEJICHUIO B aKTUBHBII cl0Bapb 0Oy4YalOIIMXCsl COOTBETCTBYIOUIEH TEPMHHOJIOTHH.
N3y4aemble TepMUHBI BBOASTCS Ha MOJIMCEHCOPHON OCHOBE, 00s3aTeNIbHA BU3yallbHAs
MO/JIEPKKA, aJITOPUTMBI pabOTHI C ONTPEACTIEHUEM, ONTIOPHBIE CXEMBI JIJIS1 aKTyaJIu3al1H
TEPMUHOJIOTHH.

Mecto yueOHOro npeamera «MareMaTHuKa» B y4eOHOM IJIaHe

B cootBerctBuM ¢ denepanbHbIM TOCYJApCTBEHHBIM 00pa30BaTEIbHBIM
CTaHAApTOM OCHOBHOro 001Iero oOpa3zoBaHus Y4yeOHBIM mnpeaMer «MareMatuka
BXOJHUT B TMpeAMETHYI0 o0nacth «MaremaTuka v HMHPOPMATHKA» M SBIAETCA
o0si3aTenbHBIM I u3ydeHus. B 5-9 kmaccax ydeOHBIM mpenmeT «MaTemaTukay
TPAJAMIIMOHHO M3y4aeTcs B paMKax CIEIYIOIIMX y4eOHBIX KypcoB: B 5-6 Kiaccax —
Kypca «Marematuka», B 7-9 kiaccax — KypcoB «Anre0pa» (BKIIOYAsl 3JIEMEHTHI
CTaTUCTUKU M Teopuu BeposTHOcTed) u «l'eomerpusi». Hacrosimeir nporpammont
BBOJIMTCSI CAMOCTOSITEIbHBIN Y4eOHbIN Kypc « BeposiTHOCTh U CTaTUCTHKAY.

OO11ee yncio 4acoB, peKOMEHIOBAHHBIX [Tl U3y4eHUsl MaTeMaTHKH (06a30BbIi
YpOBEHb) Ha YPOBHE OCHOBHOTO 00ITIeTO 00pa3oBanusi, — 952 vaca: B 5 kiacce — 170



yacoB (5 yacoB B Hefento), B 6 kiacce — 170 vacoB (5 yacoB B HeJEN0), B 7 Kiacce —
204 gaca (6 yacoB B HeJen0), B 8 kiacce — 204 gyaca (6 yacoB B HefleN0), B 9 kiacce
— 204 gaca (6 4acoB B HEJIEJIO).

IlnanupyemMblie pe3yJibTaTbl OCBOCHUA Y4eOHOro npeamera «Maremaruka»
HAa YPOBHE OCHOBHOI'0 00111er0 00pa3oBaHusi

W3ydyenne MareMaTMKU Ha YpPOBHE OCHOBHOTO 0O0mIero o00pa3oBaHMs
HaIlpaBJIEHO Ha JOCTHKeHHue oOydaromumucs ¢ 3[1P TMYHOCTHBIX, METANPEIMETHBIX
U MIPEAMETHBIX 00pa30BaTEIbHbBIX PE3YIbTATOB OCBOCHHUS YUYEOHOTO IIPEIMETA.

JIMYHOCTHBIE Ppe3yJIbTaThbl OCBOCHHUSI MPOrpaMMbl 1O  MaTE€MaTHKe
XapaKTEePU3YIOTCS:

NATPHOTHYECKOE BOCIIUTAHUE:

MPOSIBIICHUEM MHTEpECA K MPOIUIOMY M HACTOAIIEMY POCCUMCKON MAaTeMaTUKH,
LIEHHOCTHBIM OTHOILLIEHUEM K JIOCTHKEHHSIM POCCUMCKUX MAaTEMaTUKOB U POCCHICKOM
MaTe€MaTUYECKOW HIKOJIbI, K UCIOJIb30BAHUIO ATUX JOCTHKEHUHN B JIPYTUX HAyKax U
MPUKIAAHBIX cepax;

rpaskKIaHCKOE U TYXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO OOS3aHHOCTEW TpakJaHWHA U peaU3alliu €ro
MpaB, MPEACTABICHUEM O MAaTEeMaTHUYECKUX OCHOBaX ()YHKIIMOHUPOBAHHUS PA3TMUHBIX
CTPYKTYp, SIBJICHUH, MPOIEAYyp TpPakIaHCKOTO o00IecTBa (HampuMmep, BHIOOPHI,
OMPOCHI), TOTOBHOCTBIO K OOCYXICHHUIO JTHYECKUX TMPoOJIEM, CBSI3aHHBIX C
MPaKTUYECKUM MPUMEHEHUEM JOCTUKEHUM HAyKH, 0CO3HAHUEM Ba)KHOCTH MOPAJIbHO-
ATUYECKUX TIPUHIUIIOB B ICSITEILHOCTH YYEHOTO;

TPYAOBOE BOCIIMTAHHE:

YCTAHOBKOM Ha aKTMBHOE Yy4YacTUE B PEHICHUU TMPAKTHUYECKUX 3aaa4
MAaT€MaTUYECKOM HAMPABIECHHOCTH, OCO3HAHUEM BAXKHOCTA MAaTE€MaTH4YE€CKOIrO
oOpa3oBaHus Ha MPOTHKEHUM BCEH JKU3HU IS YCHENTHOW mpodeccuoHaIbHON
NESTETPHOCTH W Pa3BUTHEM HEOOXOMWMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM WHJIMBUIYAIbHOW TPACKTOPUU OOpa30BaHUs W JKU3HEHHBIX IJIAHOB C
Y4€TOM JINYHBIX HUHTEPECOB U OOIIECTBEHHBIX MMOTPEOHOCTENH;

3CTeTHYECKOE BOCIIUTAHME:

CIIOCOOHOCTBIO K  OMOIIMOHAILHOMY U JCTETUYECKOMY  BOCIPHUSATHIO
MaTeMaTH4YeCKUX OOBEKTOB, 3a/ay, PEUICHUH, paACCYKICHUN, YMEHHUIO BUICThH
MAaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

HEHHOCTH HAYYHOI'0 MO3HAHUSA:

OpUEHTAIlMEd B JCATECIIBHOCTM HAa COBPEMEHHYK) CHUCTEMY HAay4HBIX
MpEeACTaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHS YEJIOBEKA, MPUPOILI U
oO1iecTBa, TMOHMMAaHMEM MaTEMaTHYECKOW HayKd Kak c@epbl YeaoBedeCcKOi
NEATEeIbHOCTH, ATanoB €€ Pa3BUTHUA W 3HAUMMOCTH [IJII Pa3BUTHS ILIMBUJIU3AINH,
OBJIQJICHUEM SI3bIKOM MaTeMaTUKd W MaTeMaTU4eCKOM KyIbTypoll Kak CpeICcTBOM
MO3HAHUS MHUpPA, OBJAJECHUEM MPOCTEUIINMHU HAaBbIKAMH HCCIIE0BATEIbCKOM
NEeATEIbHOCTH;

¢pusuveckoe BocnuTaHHe, (OPMHPOBAHME KYJbTYPbl 310POBbS H
3MOIMOHAJBLHOIO 0JIATOMOTYyYHS:



TOTOBHOCTBIO MPUMEHATh MaTEeMaTHYECKUE 3HAHHUS B MHTEpPECAX CBOEr0
3JI0pOBbsI, BEJICHUS 3J0pOBOT0 00pasa >K13HU (3I0pOBOE NMUTaHKE, COATaHCUPOBAHHBIN
peXKUM  3aHATMM U OTHAbIXa,  peryispHas  Qu3nyeckas  aKTUBHOCTD),
c(hOpMHPOBAHHOCTHIO HABBIKA pe(IIeKCUU, TPU3HAHUEM CBOETO MpaBa Ha OMIMOKY U
TaKOT0 K€ MpaBa APYroro 4eJoBeKa;

IKOJIOTHYeCKOe BOCIIUTAHHE:

OpUEHTallMel HA MPUMEHEHHE MaTeMaTU4YeCKUX 3HAHUMN JJIA PeIleHUs 3a1a4 B
001aCTH COXPAaHHOCTH OKpPYKaroLIEH cpepbl, INTAHUPOBAHMS MTOCTYIKOB U OLIEHKU MX
BO3MOKHBIX TOCTEACTBUNA MJII OKpPYXKaoIIeH Cpedbl, OCO3HAHHWEM TII0OATBEHOTO
XapakTepa FKOJOTMYECKHUX MPOOJIEM U IyTEH UX pELICHUS;

ajanTauus K M3MEHS IOIIMMCS YCJIOBHSM COUMAJIbHOI U MPUPOIHOI cpelbl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBHSX HEONPEACIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEl KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO NEATEIbHOCTh, B TOM YHUCIE
YMEHUE YUUTbCA Y APYTUX JIOJeH, IpUoOpeTaTb B COBMECTHON JEATEIbHOCTH HOBBIE
3HAHMS, HABBIKM U KOMIIETEHIIUU U3 OIbITA IPYTUX;

HEOOXOAMMOCThIO B (OPMUPOBAHMM HOBBIX 3HAHHUHW, B TOM YHUCIE
dbopMynMpoBaTh UAEH, MOHATHUS, TUIOTE3bl 00 00BEKTaX U SABJICHUSX, B TOM YHCIIE
paHee HE U3BECTHBIX, OCO3HaBaTh JC(QUUUTHl COOCTBEHHBIX 3HAaHUH U
KOMITIETEHTHOCTEH, TNIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYI0  CUTYalMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYyallMI0 KakK BbI30B, TpEOyIOIIMl KOHTPMEp, KOPPEKTUPOBATH
NpPUHUMAeMbIe pEIICHHUs] W JAEUCTBUA, (OPMYIHpPOBaTh M OIEHUBaThb PUCKA U
MOCJEICTBUS, POPMUPOBATH OIIBIT.

MeTtanpeaMeTHbIe Pe3yJIbTaThl:

B pe3ynbrare ocBOEHMs MpOrpamMMbl IO MaTe€MarHKe Ha YPOBHE OCHOBHOIO
oOmero oOpazoBanusi y oOyyatomerocs ¢ 3IIP  Oynytr cdopmupoBansl
MeTanpeaMETHbIE PE3yIbTaThl, XapaKTEPU3YIOIIHUECs OBJIaJIEHUEM YHUBEPCAJIbHBIMU
MO3HABATEILHBIMU JICUCTBUSIMU, YHUBEPCATLHBIMU KOMMYHUKATUBHBIMU JCHCTBUSMU
Y YHUBEPCAIbHBIMU PETYISATUBHBIMU JICHCTBUSIMH.

Osaanenue YHHMBepPCAJIbLHbIMH yueOHBIMU MO3HABATEIbLHBIMH
NEeHCTBUAMM:

yCTaHaBIMBaTh  IMPUUYMHHO-CIEJCTBEHHbIE CBSI3W B  XOJI€  YCBOGHUSA
MaTeMaTHYeCKOro MaTepuasa;

BBISIBJISITH ACQUIIUT JAHHBIX, HEOOXOIWMBIX IJIsi PEIICHUS TMOCTaBICHHON
3a/1auu;

C MOMONIBIO y4YWTENS BbIOMpATh CHOCOO pElIEHUsT MAaTeMaTHYeCKOW 3a/layu
(cpaBHUBATh BO3MOXKHBIC BApUAHTHI PEIICHHUS);

NPUMEHATh W TPEeoOpa3oBbIBATh 3HAKM W CHMBOJBI B XOJE pEIICHUS
MaTeMaTUYECKHX 3a]1ay;

yCTaHaBIMBATh UCKOMOE U IaHHOE MPHU PEUICHUH MaTeMaTHUYEeCKON 3a1auH;

MOHUMAaTh W WHTEPHPETHPOBATH MH(GOPMAIHMIO PA3IMYHBIX BHUIIOB U (opm
MpeJICTaBICHHUS;

WLTIOCTPUPOBATH pelaeMble 3a7auu rpaudecKuMu CXeMaMu;

3¢ (HEKTUBHO 3aIIOMUHATH U CUCTEMATU3UPOBATH HH(OPMAITHIO.



MMOHMUMATh U UCIIOJIb30BATh MaTEMAaTUYECKHUE CPEJICTBA HATTISITHOCTH (Tpadukwy,
IUarpaMMbl, TaOJUIBl, CXEMbl W Jp.) JUIsl WUIOCTpAllid, WHTEpIpeTaIuH,
apryMEHTaluu.

OBinaneHne  yHMBEpPCAJIbHBIMM  Y4eOHbBIMM  KOMMYHHMKATHBHBIMHU
JAEeUCTBUAMMU:

OpraHU30BbIBaTh y4eOHOE COTPYAHHYECTBO M COBMECTHYIO IEATEIbHOCTH C
YUHUTEIEM U CBEPCTHUKAMHU B IIPOLIECCE PEIICHUS 3a/1a4;

B3aMMOJICHCTBOBATh U HaXOIUTh OOIIHE CIIOCOObI paboThl; paboTaTh B TPYyIIIIE:
HAaXOAWTh OOIlee pelieHHe W pa3pemaTb KOH(PIUKTHI Ha OCHOBE COTJIacOBaHUS
MO3UIINN U Y4ETa HHTEPECOB; CIIYIIaTh MapTHEPA; GOPMYITHPOBATH, APTYMEHTUPOBATH
W OTCTAauBaTh CBOE MHCHHUC;

MPOTHO3UPOBATh BO3HUKHOBEHHWE KOH(JIMKTOB MPH HAJIMYUM Pa3HBIX TOUEK
3peHUs U pa3pemiarh KOH(IMKTHI HAa OCHOBE Y4€Ta MHTEPECOB W TMO3UIUNA BCEX
YYaCTHHUKOB;

apryMEHTUPOBATh CBOK IIO3ULUHUK0 M KOOPAMHHUPOBATH €€ C IMO3ULHUAMHU
napTHEPOB B COTPYIHUYECTBE TPHU BHIPAOOTKE OOIIEro pemieHus B COBMECTHOMU
NEATEIBbHOCTH;

BBITIOJIHATh CBOIO 4acTh pPalOOThI, JOCTUTaTh KAaYECTBEHHOTO pe3yJjbTaTa H
KOOPJIUHUPOBATH CBOU JICUCTBUS C APYTUMU YICHAMHU KOMaH/bI;

OIICHMBATh KaueCTBO CBOETO BKJIaJa B OOIIUI TTPOTYKT.

OBJ1ajIeHNe YHUBEPCAJIbHBIMU Y4eOHBIMHU PEryJISTUBHBIMU ACICTBUSIMM:

CTaBUTh 1I€JM, BBIOMpATh U CO3JaBaTh AJITOPUTMbI JIJIsi PELICHUS] y4eOHBIX
MaTeMaTUYECKHUX MPOOIeM;

IJJAHUPOBATh M OCYLIECTBIATH JEATENBHOCTh, HANPABICHHYIO Ha PEIICHHE
3a/1a4 UCCIIEIOBATEIIBCKOTO XapaKTepa.

bopMynaMpoBaTh W yAEpKMBAaTh Yy4eOHYHO 3a7ady, COCTaBJIATh IUIAH M
MOCJICA0BATEILHOCTD JICUCTBUM;

OCYIIECTBJISATH KOHTPOJB IO 00pa3Ily U BHOCUTh HEOOXOIMMBbIE KOPPEKTUBHI;

KOHTPOJIUPOBAaTh  TMPOIECC W  pe3yJbTaT ydyeOHOW  MaTeMaTH4YeCKOM
NEATEIBbHOCTH;

aJICKBaTHO OIICHUBATh MPABWJIHBHOCTD WJIM OMTUOOYHOCTH BBHIMOJTHEHUS yU4eOHOM
3a/1auu, €€ 00BEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BOBMOYKHOCTH €€ PEIICHUS;

CIMYaTh CIOCO0 NEWUCTBUS M €ro PEe3yJIbTaT C 3aJaHHBIM JTAJOHOM C IIEJbIO
0OHapyKEeHHsI OTKIIOHEHUH U OTIMYMM OT 3TAJIOHA.

NPEeABUIETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTH MPU PEIICHUH y4eOHOU
3a/1a4y;

MOHUMATh MPUYUHBI, IO KOTOPHIM HE ObUT JOCTUTHYT TpeOyeMbIil pe3ysbTaT
NEATEIbHOCTU, OMPEAC/ISITh MO3UTUBHBIE M3MEHEHUS W HaIpaBJICHUS, TpeOyrolue
nanbHeen padoThl;

PETYINPOBATH CIIOCOO BBHIPAKCHHS IMOIIUH.

[IpenmeTHBIE pE3ySIBTATHI OCBOCHUS MPOrPAMMBbI [0 MATEMATHKE ITPEACTABICHBI
o rogaM oOydeHHUs B paMKaX OTJEIbHBIX y4eOHBIX KypcoB: B 5—6 Kiaccax — Kypca
«Maremaruka», B 7-9 kinaccax — KypcoB «Anredpay, «['eomerpus», «BeposSTHOCTD U
CTAaTUCTUKA.



PABOYAA [TPOTPAMMA YUEBHOI'O KYPCA <MATEMATUKA». 5-6
KJIACCBI

Hean n3yvyenus yueOHOro Kypca

[IpruopuTeTHBIMU 1EISIMU O0yYEHHS MaTeMaTHKe B 5—6 Kilaccax sIBISIOTCS:

" MOpPONOJKEHHE (POPMUPOBAHHUS OCHOBHBIX MAareéMaTWUYECKUX MOHATHH (YHCIIO,
BEJIMUMHA, TeOMeTpuUeckas ¢urypa), o0ecrneunBaroluX MPEeMCTBEHHOCTh U
NEPCIEKTUBHOCTh MaTeMaTHUECKOTO 00pa30BaHuUs O0yJarOIINXCS;

" pa3BUTHE WHTEJUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH O00ydaromuxcs c
3I1P, no3HaBaTenbHOM aKTUBHOCTH, WCCIENOBATENbCKUX YMEHUN, UHTEpeca K
V3Y4YCHUIO0 MaTEMAaTHUKH;

* noxaseneHue oOyyaromuxcs ¢ 3[IP Ha 1oCTyITHOM U1 HUX YPOBHE K OCO3HAHUIO
B3aMMOCBS3M MAaTEMaTUKU U OKPYXKAIOLLETO MUPa;

* (popmupoBaHHe (QYHKIHOHAJIBHON MareMaTHYECKOM TIpaMOTHOCTH: YMEHUS
pacrno3HaBaTh MaTreMaTHUYE€CKHE OOBEKThI B PEAJIbHBIX )KU3HEHHBIX CUTYallUsX,
IIPUMEHATb OCBOCHHBIE YMEHUS I PELICHMs IPAKTUKO-OPUEHTUPOBAHHBIX
3a1a4, WHTEPIPETUPOBATh ITONYYEHHBIE pPE3YyJIbTAaThl W OLEHUBAaTh HX HA
COOTBETCTBHE MPAKTUYECKON CUTYAIUU.

OCHOBHBIE JIMHUH COJAEPKAHUSA Kypca MaTeMaTukun B S5—6 Kiaccax -—
apupMeTnyecKas U TeOMETPUUECKasi, KOTOPbIE pa3BUBAIOTCS MapaUIEIbHO, KaX/1as B
COOTBETCTBUM C COOCTBEHHOM JIOTMKOM, OJJHAKO, HE HE3aBUCHMO OJIHA OT JIPYroii, a B
TECHOM KOHTAKT€ W B3aUMOJCHUCTBUHU. TaKKe B Kypce NMPOUCXOAUT 3HAKOMCTBO C
AJIEeMEHTaMU alreOpbl U ONMUCATENbHON CTATUCTUKHU.

N3ydenue apudmernyeckoro maTepuajga HAUMHAETCA CO CHUCTEMaTH3alluu U
Pa3BUTHUS 3HAHUM O HATypaJbHBIX YMCJIAX, MOJYYECHHBIX B HadaJibHOM 1IKoJe. Ilpu
TOM COBEPIICHCTBOBAHUE BBIYMCIUTEIBHON TEXHUKM U (OPMUPOBAHHME HOBBIX
TEOPETUYECKUX 3HAHUM COYETAECTCS C Pa3BUTHUEM BBIYMCIUTEIBHOU KYJIbTYpHI, B
YACTHOCTH € OOy4YEHHEM MPOCTEHIIMM NpuéMaM MPUKHIKU U OLEHKU Pe3ylbTaToOB
BBIYMCIICHUN. M3ydueHne HaTypaJIbHbIX YUCEN TPOJI0JIKAETCA B 6 Kilacce 3HaKOMCTBOM
C HaYaJIbHBIMU MTOHATHUSMHU TEOPHUH IEITUMOCTH.

Jpyroii KpynHselil 0J0K B coAepKaHUH apu(PMETUUECKONW JTUHUU — 3TO JIPOOU.
Hauano n3yuenus: OObIKHOBEHHBIX U JIECITUYHBIX IPOOEH OTHECEHO K 5 Kilaccy. ITo
MEPBbI ATan B OCBOCHHMM APOOEi, KOraa MpOUCXOIUT 3HAKOMCTBO C OCHOBHBIMU
UIesIMU, TMOHATUAMH TeMbl. [Ipu 3TOM paccMoTpeHHne OOBIKHOBEHHBIX ApoOeil B
MOJIHOM 00BbEME MPEANIECTBYET U3YUECHUIO JECATUYHBIX IPoOeH, YTO 1EIeco00pa3HO
C TOYKM 3PEHUA JIOTUKU M3JIOKEHUS YUCIOBOM JIMHUM, KOTJa IpaBWJia JEHUCTBHUM C
JIECATUUHBIMU JAPOOSIMH MOKHO OOOCHOBAaTh YXE€ W3BECTHBIMU aJITOPUTMAMU
BBITIOJTHEHUS JEHUCTBUI ¢ OOBIKHOBEHHBIMH JPOOsIMH. 3HAKOMCTBO C JACCSITUYHBIMU
ApOOSIMH PacCHIMPUT BO3MOXKHOCTH JIJISi TOHMMAHUSA OOYYarolMMHCS MPUKIATHOTO
IIPUMEHEHUS HOBOM 3aIIMCH IIPU U3YUYEHUU APYTUX MPEAMETOB U IIPU NMPAKTUYECKOM
ucnonb3oBanud. K 6 kimaccy oTHeCEH BTOpOW dTall B M3YYCHHH JpoOeH, Tje
MPOUCXOIUT COBEPIICHCTBOBAHME HABBIKOB CPAaBHEHUS M MpeoOpa3oBaHHs IpoOeil,
OCBOEHHUE HOBBIX BBIYMCIUTEIBHBIX aJITOPUTMOB, OTTAYMBAHUE TEXHUKHU BBIYUCIICHH,
B TOM YHMCII€ 3HAYEHUN BBIPAKEHUMN, COJlepKAIIUX U OOBIKHOBEHHBIE, U JECATUYHbBIC



ApoOu, YyCTAaHOBJICHUE CBA3EH MEXKIy HUMHU, PACCMOTPEHUE MPUEMOB pELICHHs 3a1a4
Ha Apobu. B Hauane 6 ki1acca MPOUCXOAUT 3HAKOMCTBO C TIOHSITHEM MPOIEHTA.

Oco0OEHHOCTBIO U3YUYEHUS MOJIOKUTEIBHBIX U OTPUIIATEIBHBIX YHUCET SBIISICTCS
TO, YTO OHM TAKKE MOTYT paCCMaTPUBATHCS B HECKOJIBKO 3TarnoB. B 6 kiiacce B Hauase
n3yuyeHust TeMbl «[10J0KUTENBHBIE U OTPULIATENIBHBIE YHCIIA» BBIACISIETCS MOATEMA
«llenble yucna», B paMKax KOTOPOM 3HAKOMCTBO C OTPHUIIATENBHBIMU YHCIAMH H
JNEUCTBUSIMA C TOJIO)KUTEIBHBIMA W OTPUUATEIBbHBIMA YHCIAMH TMPOUCXOAUT Ha
OCHOBE COJEP)KATEIbHOIO MOJAXO0Ja. IJTO TO3BOJSIET Ha JIOCTYIHOM YpPOBHE
MMO3HAKOMHTb YYAIIUXCS MPAKTUYECKU CO BCEMU OCHOBHBIMU MOHITUSMU TEMBIL, B TOM
YuCcl€ W C NpPaBWIAMH 3HAKOB IIPU BBINOJHEHUM apU(PMETUUYECKUX JIEHCTBHM.
W3ydeHne palnMoHaNbHBIX YUCENl Ha 3TOM HE 3aKOHYHUTCS, a OyAeT MPOJOJIKEHO B
Kypce anreOpsl 7 Kiacca, 4To CTaHeT CIACAYIOIINM MPOXO0A0M BCEX MPUHIIUIHAIBHBIX
BOITPOCOB, TEM CAMBIM pa3J/ieJIEHUuE TPYJHOCTEN 00JeryaeT BOCIpUsATUE MaTepraa, a
pacrnpeziesieHue BO BpEMEHH CIIOCOOCTBYET MMPOYHOCTH IPUOOPETAEMBIX HABBIKOB.

[Tpu oOyueHuM pElIeHUI0 TEKCTOBBIX 3a/ad B 5—6 Kiaccax HCIOJIb3YIOTCS
apudmernueckue NpuéMsl perieHus. TeKCToBble 3a7auu, peulaeMble Ipu oTpadboTKe
BBIYMCIINTEIIBHBIX HABBIKOB B 5—6 KjlaccaxX, pacCMaTpUBAIOTCS 3aJa4M CIIECTYHOLIUX
BUJOB: 33Jauyd Ha JIBWJKEHHWE, Ha 4YacTW, Ha T[OKYyOKH, Ha paboTy U
IIPOU3BOJAMTENILHOCTD, Ha MPOLEHTHI, Ha OTHOWIEHUs W npornopuuu. Kpome Toro,
oOyuaroluecs: 3HaKOMSATCS C NMpUEMaMH pelIeHUs 3ajad 1epebopoM BO3MOKHBIX
BApUAHTOB, yyaTcs paboTaTh ¢ HH(pOpMalMel, mpeacTaBiaeHHON B (popMe TabauIl uiu
IarpamM.

B pabouell nmporpamme mpeaycMOTpeHO (POpMHUpPOBAHUE MPOMEAESBTUYECKUX
anreOpanyeckux NpeacTaBlIeHUd. bykBa Kak CHMBOJI HEKOTOPOTrO 4Yucia B
3aBUCHUMOCTH OT MaTEMAaTHYECKOTO KOHTEKCTA BBOJAUTCA IMOCTENEHHO. byKBeHHas
CUMBOJIMKA IIUPOKO UCIOJIb3YETCS MPEXKIE BCETrO ISl 3alIUCH OOUIUX YTBEPKICHUM 1
npesIoxKeHuH, (opMyJl, B YACTHOCTHU JIJISl BBIYMCIICHUSI T€OMETPUUECKUX BEJIMYUH, B
KA4eCTBE «3aAMECTUTEIISD) YHCIIA.

B kypce «Marematukn» 5—6 KilacCOB NpEACTaBIIEHA HArJIAIHAsI TE€OMETpPHUS,
HampaBJICHHasT Ha  pa3BUTUE OOpa3HOrO  MBIIUICHUS, MPOCTPAHCTBEHHOIO
BOOOpa)KeHUs1, U300pa3UTENIbHBIX YMEHUN. DTO BaXKHBIN 3Tall B U3y4YE€HUU T€OMETPUH,
KOTOPBIM OCYILECTBJIACTCS Ha HAIVAHO-TIIPAKTUYECKOM YpPOBHE, ONUpPAEeTCs Ha
HarjasgHo-o0pa3Hoe MbIIUIeHHe oOydaromuxcs. bomnbimias poiab  OTBOAUTCS
MIPAKTUYECKOM  JESITENBHOCTH,  OMNBITY,  DKCHEPUMEHTY,  MOJEIMPOBAHUIO.
OOyuaromuecs 3HAKOMSTCS C T€OMETPUYECKMMHM (UrypaMyd Ha IUIOCKOCTH U B
MPOCTPAHCTBE, C UX MPOCTEHIIMMH KOH(PUTypalMsMu, ydarcs HU300paxarb UX Ha
HEJIMHOBAaHHOM M KJleTyaTol Oymare, paccMaTpHUBAIOT MX IMpocCTeilline cBoiicTBa. B
Mpoliecce U3y4yeHUs HArISAHOW FeOMETPUU 3HAHUS, TOJyUYeHHbIE 00YYarOUMMUCS B
Ha4yaJbHOM LIKOJIE, CACTEMATU3UPYIOTCS U PACILIHUPSFOTCS.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

CornacHo yueOHOMYy IJlaHy B 5—0 Kjaccax H3ydaeTcsi MHTETPUPOBAHHBIN
npeamer «MareMatuka», KOTOpPBIM BKIIOYaeT apuMETUUYECKUd Martepuan Hu



HaTJISITHYIO TEOMETPHIO,  TAKKE IIPOTIEIEBTUUECKIE CBEICHUS U3 anTeOphl, 2JIEMEHTHI
JIOTUKY Y Hayajga OMUCAaTebHOW CTATUCTHKH.

Y4eOHBIN TTaH Ha W3YYCHHE MAaTEMATHKHU B 5—06 Kilaccax OTBOJUT HE MEHEE S5
y4eOHBIX YaCOB B HEJENIO B TEUCHHE KaKIOTo rojia o0yueHus, Bcero He MeHee 340
y4eOHBIX YacCOB.

COAEPXAHUE YUYEBHOI'O KYPCA «MATEMATUKA» (I1IO TOAAM
OBYYEHUA)

S KJIACC

HartypanbHble ync/ia U HyJIb

HarypansHoe umcno. Psg nHatypanmbhbix umcen. Yuciao 0. M3obpakenwue
HATypaJbHBIX YUCET TOYKAMU Ha KOOPJIMHATHOM (YUCIIOBOM) MPSIMOIA.

[To3urmonHass cucrtemMa cuucieHus. *PuMckas Hymepanus Kak HpuMeEp
HEMO3UIMOHHOM CUCTEMBI cuncieHus ™/, JlecaTuynas cCuCTEMa CUMCIIEHUS.

CpaBHEHHE HATypaJbHBIX YHCEJ, CPABHEHUE HATYpaJbHBIX YHUCEN C HYJIEM.
Cnoco0bl cpaBHeHUs1. OKpyTII€HNE HATyPaIbHbIX YUCEN.

CrnoxeHre HaTypaJbHBIX YMCEJ; CBOMCTBO HYJIS MPU CIOKEHUH. BbrunTtanue
KaK JIeWCcTBHE, OOPAaTHOE CJIOKEHUIO. YMHOXEHHE HATypaJIbHbIX YHCEN, CBOMCTBa
HYJISI M €JUHULIBI TIPU YMHOXXEHUU. JleneHue kak JaeicTBue, 00OpaTHOE YMHOXKEHUIO.
KomnonenTsl  nelicTBui, CBA3b  Mexay HumH. lIpoBepka  pe3ynbraTa
apudmeTndyeckoro JneWctBus. I[lepemecTuTenbHOE H  coueTaTeIbHOE CBOMCTBA
(3aKOHBI) CJIOKEHUA ¥ YMHOXEHHMs, *paclpelesiuTeIbHOe CBONCTBO (3aKOH)
YMHOXKCHHS*.

Hcnonb3oBanue OykB Jisi 0003HAYEHUS HEU3BECTHOTO KOMIIOHEHTA U 3alHCH
CBOMCTB apu(METUUECKUX JTCHUCTBUM.

*JlenuTenn W KpaTHble uucia®, pasjokeHue Ha MHoxutenu. lIpocteie u
coctaBHble ynchaa. *IIpusHaku genumoctu Ha 2, 5, 10, 3, 9%, Jlenenue c octaTtkoMm.

Crenenb ¢ HaTypaldbHbIM I[IOKa3aTeleM. 3aluCh YWCIA B BHUAE CYMMBI
pa3psAIHBIX ClIaraeMblX.

YucnoBoe BbIpaKeHUE. DBbpIUKCIIEHHE 3HAYEHWM YHMCIOBBIX BBIPAKECHUI;
MOPSIZIOK  BBIMOJHEHUST  AedcTBUil.  Mcmonap3oBaHME€  NPU  BBIYUCIICHUAX
MIEPEMECTUTENBHOTO U COYETATEILHOIO CBOMCTB (3aKOHOB) CIIOKEHHUSI U YMHOKEHMUS,
*pacnpeIeTuTEIbHOTO CBOMCTBA YMHOKEHUS *.

Jpodu

[IpencraBienne o JOpobm Kak crmocobe 3alich  YacTH  BEIWYUHBI.
OObikHOBEHHBIE ApoOu. [IpaBuibHBIE U HenpaBUiIbHBIE ApoOou. CMmemnranHas IpoOb;
MIPE/ICTABJIICHUE CMEIIIAHHOM IpoOU B BHJI€ HETIPABUIILHOM IpOoOU 1 BBIICIICHUE 1IETI0N
YacTH YUCJIa U3 HEMpaBWIbHOU npobdu. M300paxkenne npobel ToukaMu Ha YHCIOBOU
npsimoii. OcHOBHOE CBOMCTBO Jpobu. *Cokpaienue apooei. [IpuBeaenue npodu k
HOBOMY 3HameHaresto *. CpaBHEHHE ApoOeCH.

1 3aech u ganee * *0003HAUEHBI TEMBI, U3YYEHHE KOTOPBIX MPOBOJUTCS B O3HAKOMHUTEIHLHOM Iane. [1emaror
CaMOCTOSTEIIFHO OTIpeNeNsieT 00beM H3y4aeMoro MaTepuara.



CrnoxxeHue U BbIYMTaHUE JpoOeil. YMHOXKEHHE U JelieHue IpoOeil; B3auMHO-
oOpaTHbie podu. *Haxoxk1eHne YacTH 1eJIOro U LEJI0ro Mo €ro 4YacTH *.

Hecarnunas 3amuch apoOeit. IlpeacraBieHune IecATHYHOW ApoOHM B BHUIE
00bIKHOBEHHOM. M300pakeHne MeCATUYHBIX APOOEH TOUKaMH Ha YHCIOBON MPSIMOIA.
CpaBHeHHE JECATUYHBIX APOOEH.

Apudmernueckue JEHCTBUS C JECATHUHBIMU JpoOsimu. *OxpyrieHue
JECATUYHBIX Apooei™.

Pemenne TeKCTOBBIX 32124

Pemenne TekcTOBBIX 3adady  apudMeTHdeckuMm crmocoOoMm. *PemieHue
JOTMYECKHUX 3adad. PemieHuwe 3amay nepedOpoM BCEX BO3MOXKHBIX BapHAHTOB ™.
Hcrnonb30BaHue MPU pELIEHUU 33124 TAOJIUI] U CXEM.

Pemenue 3amay, coiep)kalux 3aBUCHMOCTH, CBSI3BIBAIOIINE BEJIMYMHBIL:
CKOPOCTb, BPEMsI, PACCTOSIHUE; 1I€HA, KOJIMYECTBO, CTOMMOCTh. EAMHUIIBI U3MEpEHUs:
Macchbl, 00bEMA, 1IEHBI; PACCTOSHUSI, BPEMEHH, CKOPOCTU. CBA3b MEXKAY €IUHUIIAMU
M3MEPEHUS KaXI0W BEITUUUHBI.

Pemienne oCHOBHBIX 3aj1a4 Ha POOH.

[IpencraBienne NaHHBIX B BUIE€ TaOJHII, CTOJIOYATHIX AHATPAMM.

Harasignas reomerpust

Harnsinaeie npencraBieHus o GUrypax Ha miIoCKOCTH: TOYKa, MpsMasi, OTPE30K,
Jy4, yroj, JOMaHasi, MHOTOYTOJbHUK, OKPYKHOCTb, KpyT. Yroi. IIpsMoii, ocTpsbli,
TYIIO! ¥ Pa3BEPHYTHIE YTJIBIL.

JlnmuHa oTpe3ka, METPUYECKUE €IUHMIIBI IIUHBL. J[JInHa JTOMaHOM, epuMeTp
MHOTOyTOJIbHUKA. 3MEepeHre U MOCTPOEHUE YII0B C MOMOUIBIO0 TPAHCIOPTHUPA.

Harnsauele mnpencraBieHuss o ¢urypax Ha IJIOCKOCTH: MHOTOYTOJIbHUK;
MPSIMOYTOJILHUK, KBaJpaT; TPEYroJIbHUK, *0 paBeHCTBE QUTYp *.

N3o0paxxenue ¢uryp, B TOM uuciie Ha kietdator Oymare. *IlocTpoenue
KOH(urypanuii U3 dactei MpsiMOil, OKPY>KHOCTH Ha HEIMHOBAHHOW W KIIETYATOU
Ooymare®. Mcmonap30BaHne CBOWCTB CTOPOH U YTJIOB MPSIMOYTOJIbHUKA, KBApaTa.

[Inomaas NOPAMOYroJIbHUKA W MHOTOYTOJBHHUKOB, COCTABJIEHHBIX U3
MPSIMOYTOJILHUKOB, B TOM 4ucjie (puryp, m300pakEHHBIX Ha KJeTdyaTtod Oymare.
Enunuiibl u3mepenus mioniaau.

*Harnsigapie mpecTaBIeHUs O MPOCTPAHCTBEHHBIX (PUTypax: MPSIMOYTOIbHBIH
napasuielienunes, KyO, MHOTOTPaHHUKHU. N3o6paxenue MPOCTENIINX
MHOTOrpaHHMKOB. Pa3BépTkum kyOa wu mnapamienenunena. CoznaHue Mopenen
MHOTOTPAHHUKOB (M3 OyMaru, IpOBOJIOKH, MJIACTUIIMHA U JIp.)*.

*O0bEM TPSAMOYTOJBHOTO TMapajienenumnena, kyoda. EnuHuiel u3MepeHus
o0BbEMa *.

6 KIIACC

HarypaabHblie yucia

Apudmernueckre IEUCTBHS C MHOTO3HAYHBIMU HATypaJbHBIMU YHCIIAMHU.
YuciioBble BBIpAKEHUS, MOPSAOK AEUCTBUI, UCIOJb30BaHUe CKOOOK. Vcnonb3oBanue
IIPA BBIYUCIICHUAX IEPEMECTUTEIBHOIO U COYETATEIBbHOIO CBOMCTB CJOXKECHUS U
YMHOXEHHS,  *pacrnpeieNuTeNbHOTO  CBOWMCTBA  yMHOXKEHMS.™  OkpyrieHue



HaTypaJbHbIX YHCEIL.

Jlenutenu W KpaTHble yncia; *HaAauOOIBIINI OOUIUI JAeNUTeIh U HAaUMEHbIIee
oO1ee kpaTHoe. [lenruMocTh CyMMBI U pou3BeieHus *. Jlenenne ¢ OCTaTKOM.

JApodu

OObIKHOBEHHAs1 JApOOb, OCHOBHOE CBOMCTBO JpOOM, COKpallleHHE IpOOCH.
CpaBHeHMe U yrnopsiiouuBaHue ApooOeil. Pemenue 3amay Ha HaXOXJACHUE YACTH OT
[eJOro M I1EeJIoro mo ero 4actu. JIpoOHOe 4YHCIO Kak pe3yiabTaT JIeJICHUs.
[IpencraBnenne necATUIHOW APOOM B BUAEC OOBIKHOBEHHOW APOOM W BO3MOXHOCTH
npecTaBiIeHUs] OOBIKHOBEHHOM NpoOu B BUJIE AecATUYHOU. JlecaTuuHbie apodu u
MeTpuuecKas cucrtema mep. ApudMeTHUEeCKHe NeUCTBUS U YUCIIOBBIE BBIPAXKECHUS C
OOBIKHOBEHHBIMH U JACCATUIHBIMU JPOOSIMHU.

OtHomenne. J[leneHne B JaHHOM OTHOIIEHHMH. *Macmradb®, mpomnopuus.
[IprMeHnenne MponopLUMi IPY PEIICHUH 3a1a4.

[Tonarue npoueHTa. Berancinenue npoeHTa OT BEIUYUHBI U BETUYUHBI TIO €€
MPOIIEHTY. BhIpa’keHrne MNPOLEHTOB ACCATUYHBIMU IpoOsiMu. Perenue 3amady Ha
MPOLEHTHI. BbIpakeHNuE OTHOILIEHUS BEJIMYMH B MPOLICHTAX.

IHonoxuTeNbHBIE U OTPHIIATEIbHBIE YHCIA

[TonoxutenpHble W OTpHUIlaTelbHble Yucna. llenpie uncia. *Momyns uwmcina,
reoMeTpuyecKkas UHTeprperanus Moayns uucia*. HWM3o0paxkeHue dyucen Ha
KOOPJIMHATHOM TpsiMOid. *YuCI0BBIE TPOMEKYTKH *.

CpaBHeHue umcenl. ApuPMETHUYECKUE JEUCTBUS C TOJIOKHUTEIbHBIMH U
OTPULIATEILHBIMHU YHUCIIAMU.

[IpssMoyroJIbHAs cucTeMa KOOpPAMHAT Ha INIOCKOCTH. KoopauHaTel TOYKHM Ha
IJIOCKOCTH, adciucca u opauHara. [loctpoenne Touek U Guryp Ha KOOpAMHATHOU
IJIOCKOCTH.

BykBeHHbIEe BbIpaKEeHUS

[Ipumenenue OyKB JJIsl 3aITUCU MaTEeMAaTUYECKUX BBIPAKEHUHN U MPEJI0KEHUN.
CpoiictBa apudmeTnueckux JedcTBU. *ByKBEHHBIC BBIPAKEHHS W YHUCIOBBIC
MOJICTAaHOBKU.* ByKBEHHbIE PABEHCTBA, HAXOXKICHUE HEU3BECTHOTO KOMIIOHEHTA.
dopMmyiibl; GopMyIbl IEPUMETPA U TUIONIAIN MPSIMOYTOJIbHHUKA, KBaapara, *o0bnéma
napajuienenuneaa u kyoa*.

PemeHne TeKCTOBBIX 33124

Pemenune TekcTOBBIX 3amad  apuMETUYECKUM crocoboM. *Perenue
JIOTHUYECKUX 3a/1au. Pelienue 3a1a4y nepedopomM BceX BO3MOKHBIX BapUAHTOB.*

Pemienne 3amay, conaepKamumx 3aBUCUMOCTH, CBSI3bIBAIOIIMX BEIUYHMHBI:
CKOpOCTb, BPEMSI, PACCTOSIHUE; LIEHA, KOJTUYECTBO, CTOUMOCTb; IIPOU3BOAUTEIBHOCTD,
BpeMs, 00bEM palboThl. EOWMHUIBI M3MEpEHHs: MacChl, CTOMMOCTH; PAaCCTOSHHS,
BpEMEHHU, CKOPOCTU. CBS3b MEX]y €IMHHUIIAMHU U3MEPEHUS KKI0M BEIMUUHBI.

Pewenne 3amad, CBA3aHHBIX C OTHOLIEHUEM, TPONOPLUHOHAIIBHOCTHIO BEJIMYHH,
MPOIICHTAMH; PEIIEHUE OCHOBHBIX 3a71a4 Ha IPOOH U TPOIEHTHI.

*OueHka ¥ IPUKUJIKa, OKPYTJIIEHUE pe3ybTara ™.

*CocraBieHre OyKBEHHBIX BBIPAXKEHUI MO YCIOBUIO 3a/1a4H *.

[IpencraBnenne naHHBIX C MOMOIIBIO Tabmui u guarpamm. Cronbuatsie
JarpamMMbl: YTEHUE U NTOCTpOoeHUE. UTeHHE KPYTrOBbIX AUArpaMm.

Harasignas reomerpusi



Harnsigasie npenacrasienus o Gpurypax Ha IJI0CKOCTH: TOUKA, psiMasi, OTPE30K,
JIyd, YroJl, JIOMaHasi, MHOIOYTOJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCT,
KpYT.

*B3aMMHOE pacCIOJIOKEHUE JBYX MPSAMBIX Ha IUIOCKOCTH, I1apajuIeIbHBIC
OpsiMble, TMEPHNEHIAUKYJSIPHBIE TpsiMble™. M3MepeHHe pacCTOSHUN: MEXIy IBYyMs
TOYKaMH, OT TOYKH J0 IIPSAMOM; JJIMHA MapIIpyTa Ha KBapPaTHOU CETKeE.

M3mepeHre W TIOCTPOECHHE YIVIOB C IIOMOINBIK TpaHCHoptupa. Buubl
TPEYrOJIbHUKOB: OCTPOYTOJIbHBIN, IIPSAMOYTOJIbHBIN, TYHOYTOJIbHBIM;
paBHOOCIPEHHBIIH, PABHOCTOPOHHUM. YeTpIpEXyTONBHUK, [IPUMEPBI
YEeTBIPEXYTOJbHUKOB. [IpAMOYroNbHUK, KBaJapaT: MCIOJIb30BAHHE CBOMCTB CTOPOH,
yriaoB, auaronaneil. *M3o0pakeHrne TreoMeTpUYEeCKHX (QUryp Ha HEIMHOBAHHOU
Oymare ¢ UCIOJNIb30BaHUEM IIUPKYJS, JIMHEHKU, YroJbHUKA, TpaHCIOpTUpa ™.
[locTpoenus Ha KiieTyaToil Oymare.

[Tepumerp MHOTOYyrONBHUKA. [TOHATHE TIOIIAIM PUTYPBI; €MHULIBI H3MEPEHUS
wiouaau. [pubmkénnoe n3Mepenue miomaau Guryp, B TOM 4uciie Ha KBaJpaTHOU
cetke. * [IpuOmmk€HHOE U3MEPEHNE ATMHBI OKPYKHOCTH, IUTOIAAN KpyTa*.

*CuMMeTpus: LIEHTpajbHasA, OCeBas M 3€pKalibHas cumMmerpuu. lloctpoenue
CUMMETPUYHBIX QUryp *.

*HarnsiiHble npeacTaBiIeHNs O MPOCTPAHCTBEHHBIX (pUrypax: napasuieienune],
KyO, mpu3Mma, MUpamMHuaa, KOHYC, LMIUHAp, wmap u cdepa. HM3o0paxenue
MPOCTPAHCTBEHHBIX (uryp. I[lpumepsl pa3BEPTOK MHOTOIPAaHHUKOB, LHIUHApPA U
koHyca. Co3naHue Mojeneil mpoCTpaHCTBEHHBIX (Guryp (u3 Oymaru, MpOBOJIOKH,
MJIACTUIIMHA U JIP.).

[Tonarue o0OBEMa; eAUHUIBI MU3MEpeHUs: 00bémMa. OO0BEM MPSAMOYTOJIBHOTO
napajuienenuneaa, Kkyoa*.

IVNTAHUPYEMBIE ITPEMETHBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMBI
YYEBHOI'O KYPCA «MATEMATHUKA».

OcBoenne yyebHOTO Kypca «MaremaTuka» B 5—6 Kjaccax OCHOBHOM IIKOJIBI
JIOJDKHO o0ecrneynBaTh JOCTHUKEHUE CIEAYIONIUX MPEIMETHBIX 00pa30BaTElbHbBIX
pE3yNbTATOB:

S KUIIACC

Yuciia ¥ BBIYUCTICHUSA

OpueHTUpPOBATHCS B MOHATHUAX U ONEPUPOBATH Ha 0A30BOM YPOBHE TEPMUHAMH,
CBSI3aHHBIMH C HaTYpaJbHBIMU YUCIaMU, OOBIKHOBEHHBIMHU U JECATUYHBIMU JPOOSIMHU.

CpaBHUBATH U YHIOPSAOUYUBATH HATYPAJIbHBIC YUCIIA, CPABHUBATH B MPOCTEUIIINX
CITy4asix OOBIKHOBEHHBIE JPOOH, JECATUUHBIE TPOOH.

CoOTHOCUTH TOUKY Ha KOOPJIMHATHOMW (UUCIIOBOM ) MPSIMOU ¢ COOTBETCTBYIOLIUM
€l YUCJIOM M U300pakaTh HATYpaIbHBIC YUCIIA TOYKAMHU Ha KOOPIUHATHOM (UM CIIOBOI)
MPSAMOM.

BeimonHATh  apudMeTHUYECKUe JEHCTBUS C HATYPAIbHBIMHA YHUCIAMH, C
O0OBIKHOBEHHBIMHU JIPOOSIMU B MPOCTEUIIINX CITyUasX.

BrINOMHATE NPOBEPKY, MPUKUIKY PE3YIbTaTa BIUUCICHUM.



OKpyIJISITh HATYpaJIbHBIE YHCIIA.

Penienne TeKCTOBBIX 3a7a4

Pemate TekcToBBIE 3a7auM apU(METUYECKUM CIOCOOOM U C MOMOIIBIO
OpraHU30BaHHOTO KOHEYHOIro Iepedopa BCEX BO3MOXHBIX BapHaHTOB (Mpu
HEO0OXOIMMOCTH C HAPABJISIIOIICH MTOMOIIBIO).

Pemate 3amauu, cojaepxkamiye 3aBHCHUMOCTH, CBS3bIBAIOIINE BEJIMYMHBIL:
CKOPOCTb, BpEMs, PaCCTOSIHUE; IIeHa, KOJIMYECTBO, CTOUMOCTH (TIp1 HEOOXOUMOCTH C
MCIIOJIb30BaHNEM CIPABOYHON MHPOPMAITIH).

Hcrnonb30BaTh KpaTKUE 3alMCH, CXEMbI, TaOIUIbI, 0003HAYEHUS [IPU PELICHUU
3a/1ay.

[Tosib30BaThCs OCHOBHBIMHM €IUHUIIAMH U3MEPEHUS: LIEHbI, MaCChl; PACCTOSHUA,
BPEMEHHU, CKOPOCTH; BBIpaXaThb OJHHM E€OUHUIBI BEIMYMHBI 4Yepe3 napyrue (mpu
HEOOXOJIMMOCTH C OMOPOM Ha CIPABOYHYIO MH(DOPMAILIHIO).

W3Bnekats uH(pOpMaLMIO, NPEJICTaBICHHYI0O B TaOmuIe, Ha CTOJIOYaTOU
ayarpamme, HHTEPIPETUPOBATh MPE/ICTABICHHBIE JaHHBIE, UCTIOJb30BATh JaHHBIE ITPU
pEeLIeHUH 3aa4.

Harasignas reomerpust

[Tonp30BaThCAd r€OMETPUUYECKUMU MOHATHUSAMU: TOYKA, MpsAMasi, OTPE3OK, JIyY,
yroJI, MHOIOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[TpuBoauTh npuMepbl OOBEKTOB OKPYKAIOIIETO0 MHpa, HMEKUX (popmy
M3YYEHHBIX TEOMETPUUYECKUX PUTYP.

Hcnonb30BaTh TEPMUHOJIOTHIO, MTPU HEOOXOJMMOCTU IO BHU3YaJlbHOM OINOpE,
CBA3aHHYIO C yIJaMU: BEPILIMHA, CTOPOHA; C MHOIOYIOJbHUKAMH: yTOJ, BEpPIINHA,
CTOpPOHA, IMaroHaJIb; C OKPY>KHOCTBIO: pauyc, IUaMeTp, LIEHTP.

N300pakarb W3y4yeHHbIE TE€OMETpUYECKHE (QUIypbl Ha HEJIMHOBAHHOM H
KJIETYaTOM Oymare ¢ MOMOILbBIO [IUPKYJIS U JIMHEHKHU (1T0C/ie COBMECTHOTO aHAIN3a).

HaxonuTe MJIMHBI OTPE3KOB HEMOCPENCTBEHHBIM H3MEPEHHEM C IOMOILBIO
JUHENKH, CTPOUTh OTPE3KM 3aJaHHOW [UJIMHBL, CTPOUTH OKPYKHOCTH 3aJlaHHOIO
panuyca.

Hcnonb30BaTh CBOMCTBA CTOPOH U YIJIOB MPSAMOYTOJIbHUKA, KBaApaTa sl UX
IIOCTPOEHUS, BEIYMCIICHHS IUIOIIAIN U IEPUMETPA.

Beruucnsate mepuMmeTp H IUIONIAAb KBajapaTa, MNPsIMOYTOJIbHUKA, (QUTYp,
COCTABJICHHBIX W3 MPSIMOYTOJBHUKOB, B TOM 4YHCIe (GUTYp, HU300paKEHHBIX Ha
KJIeT4aTon Oymare.

[Tonb30BaThCd OCHOBHBIMH METPUYECKUMHU E€AMHUIIAMU HW3MEPEHUs JUJIMHBI,
TJIOIA/H; BBIPAXKATh OJTHU €IMHUIIBI BETUUUHBI 4epe3 Apyrue (Ipu HE0OXOJUMOCTH C
OTIOpOM Ha CIPaBOYHYIO0 UHGOPMAIIUIO).

Pacno3naBaTh napasienenumen, Ky0, HCIOJIb30BaTh TEPMUHOJIOTHIO: BEPIIUHA,
pedpo TpaHb, U3MEPEHHUS; HAXOAUTh U3MEPEHUS NapaJljiesienunesia, Kyoa.

Beraucisate 00b€M KyOa, Mapajuienenunena Mo 3aJaHHBIM H3MEpPeHUsM (C
OTIOpPOM HAa AJITOPUTM Yy4EOHBIX JCHCTBUI), MOJH30BATHCA EAMHUIIAMHU H3MEPEHUS
o0BbEMma.

PemaTe HecioXHBIE 3aJaud Ha HM3MEPEHUE T'€OMETPUYECKUX BEIUYHMH B
MPAKTUUECKUX CUTyalusx (IIp1 HEOOXOIMMOCTH C BU3YalIbHOU OMOPOH).



6 KIIACC

Yucaa v BIYMCICHUA

OpueHTHPOBATHCS B MOHATHUSAX U ONIEPUPOBATH HA 0A30BOM YPOBHE TEPMHUHAMM,
CBSI3aHHBIMHM C PA3JUYHBIMU BHJIAMHM YHCEJI M CIOCOOAMM WX 3alKCH, NEPEXOIUTh
(ecnu 3TO BO3MOXKHO) OT OJHOM (POPMBI 3aMHMCH YHCIIA K APYTOil.

CpaBHHUBaTh M YHOPSIOYHMBATH IIEJIBIE YHCIIA, OOBIKHOBEHHBIC M JIECATUYHBIC
IpoOu, CpaBHUBATH YHCIIA OJTHOTO U PA3HBIX 3HAKOB.

BrimoHITE apudMeTHIecKre IeHCTBHS C HATypaIbHBIMH U IIEJIBIMUA YHCIIAMH,
OOBIKHOBEHHBIMHU U JCCATUIHBIMU JPOOSMH, TTOTOKUTEITHHBIMA U OTPHUIIATSIBHBIMU
YUCJIAMU.

BrIuncnaTh 3HaUEHUS YUCITOBBIX BBIPAKEHUM, BBIMOJIHATH IPUKUIKY U OLICHKY
pe3yibTaTa BBIYMCICHUMN; BBINOJIHATH MPEOOpPa30OBaHUs YHMCIOBBIX BBIPAKEHUN Ha
OCHOBE CBOMCTB apu(PMETHUECKUX JEHCTBU.

CoOTHOCUTH TOUYKY Ha KOOPAMHATHOMN MPSIMOM C COOTBETCTBYIOIINM €1 YHCIIOM
Y U300pakaTh YyuCiIa TOYKAMU Ha KOOPJMHATHOMN MPSIMON, HAXOUTh MOIYJIb YHCTA.

COOTHOCUTH TOYKH B IPSMOYTOJBHOM CHCTEME KOOpAMHAT C KOOpAMHATaMU
3TOM TOYKH.

OKpyrJisITh LIeJIbIE 4Yuclia U JAEeCATUYHBIE JpoOu (Mo oOpasily), HaXOIuThb
MPUOJIMKEHUS YUCEL.

YucsoBble 1 OyKBEHHbIE BHIPAKEHUS

OpueHTUpPOBATHCS B MOHATHUAX U ONEPUPOBATH HA 0A30BOM YPOBHE TEPMUHAMH,
CBSI3aHHBIMH C 3aIIMChIO CTETICHU YMCIia, HAXOAUTh KBaJIpaT U KyO 4uCia, BHIYUCIATD
3HAYEHUS MPOCTEHUIIINX YUCIIOBBIX BBIPAXKEHUM, COIEPKAILNUX CTEIICHH.

[Tonb3oBaThCA TpHU3HAKAMHU JIETUMOCTH (IIPU HEOOXOJIMMOCTH C OMOpPOM Ha
ITOPUTM TMPABUJIA), PACKIIAIBIBATh HATYpPATbHBIC YUCIIA HA POCTHIE MHOXKHUTEIIH.

*Tlonp30BaThCst MacIITAOOM *, COCTABIIATH TIPOIIOPIIAN M OTHOIIIECHUSI.

Hcnonb3oBaTh OyKBBI JJi1 0003HAYEHUS YMCEI MPU 3aMKUCA MATEMATHYECKUX
BBIDOKECHUM, HAXOJUTh 3HAYCHUS OYKBEHHBIX  BBIPAXKCHUH,  OCYIIECTBIAS
HE0OXOMMbIC TOACTAHOBKM W TpeoO0pa3oBaHus (C OMOPOM Ha alrOpUTM y4eOHBIX
JEUCTBUIN).

Haxonuts Hen3BECTHBI KOMIIOHEHT PABEHCTBA.

Pemienue TekCTOBBIX 32124

Pemiath MHOTOIIArOBBIE TEKCTOBBIC 3a7auM apuU(PMETUUECKUM CIIOCOOOM C
ONOpOM Ha BOIIPOCHBIN TUIAH.

Pematsp MIPOCTEUIINE 3a7a4u, CBSI3aHHBIC C OTHOIIICHUEM,
MPONOPLHHOHAIBHOCThIO BEJIMYMH, MPOIEHTAMH; PENIaTh TPU OCHOBHBIE 33a/1aud Ha
JPOOH M TIPOIEHTHI.

Pemiats 3amauu, cojepKallle 3aBUCHMOCTH, CBS3BIBAIOIINE BEIUYUHBIL:
CKOPOCTb, BpEMSl, pAaCCTOSIHUE, 1IEHA, KOJTUYECTBO, CTOUMOCTh; IPOU3BOAUTEIHHOCTD,
BpeMsi, 00bEMa pabOThI, UCTIONB3YS apU(PMETHIECKUE NEHCTBUSA, OIICHKY, PUKHUJIKY;
MOJIb30BAaThCS €IUHULIAMU U3MEPEHUS COOTBETCTBYIOIIUX BETUYUH.

CocTaBnsaTh OyKBEHHBIE BHIPAKCHHS TI0 YCIIOBHIO 3a/1a4U MOCJIE COBMECTHOTO
aHan3a.

N3Bnekath uHOpMaIMIO, TPEJACTABICHHYIO B Ta0iuIaXx, Ha JIMHEHHOMH,



CTOJIOYATONM WM KPYroBOM JuarpaMMmax, HHTEPHPETHPOBATH MPE/ICTABICHHBIC
JIAHHBIEC; UCIIOJIb30BaTh JAHHBIC MTPU PEIICHUU 33/1a4.

[IpencraBnsaTs UHGOPMAITUIO C MOMOIIBIO TAOJUII, JIUHEHHON U CTOJIOUYATOM
JarpamMm.

Harasignas reomerpus

[IpuBoauTh NpUMEpPHl OOBEKTOB OKPYKAIOIIETO MHUpa, HMEIOIUX (QopMy
U3YYCHHBIX TCOMETPUYECKHX IUIOCKUX U MPOCTPAHCTBEHHBIX (UTYp, NPUMEPHI
PaBHBIX U CHMMETPUYHBIX (QUTYP.

N300pakath ¢ MOMOIIBIO ITUPKYJIS, TMHEHKH, TPAHCTIOPTUPA HA HETMHOBAHHOMN
U KJIeTYaTol Oymare n3y4eHHbIE IIJIOCKHE TeOMeTpUuiYecKue (PUrypsl M KOH(GUTYpaIHH,
CUMMETPUYHBIC (DUTYPHI.

NMeTp mpenctaBieHUE O TEOMETPUYECKUX TIOHATHSIX: PaBEHCTBO (QUTYD,
CUMMETpUSI, OCb CAMMETPHUHU, LIEHTP CUMMETPUH.

HaxoauTe BETWYMHBI YTJIOB U3MEPEHUEM C MOMOIIBIO TPAHCTIOPTUPA, CTPOUTD
yIIIbl 3aJaHHOM BEJIWYMHBI, MOJb30BATHCSA MPH PEMIEHUU 3a]a4 TpagyCHOU Mepoil
YTJIOB; Paclo3HaBaTh HA YEPTEKAX OCTPBINA, MPAMON, pa3BEPHYTHIN U TYIION yTJIbIL.

Bbluncnare MIMHY JOMaHOM, NEPUMETP MHOTOYTOJIbHUKA, MOJIb30BAaThCS
€IUHULIAMU U3MEPEHUS JUIMHBI, BBIPAXKAaTh OJIHA €IUHUIBI N3MEPEHHUS JJIMHBI YEPE3
Ipyrue.

HaxoauTp, UCONb3ysl YEPTEKHBIE UHCTPYMEHTHI, PACCTOSHUS: MEXKIY ABYMS
TOYKAMH, OT TOYKHU JI0 IPSIMOM, JVIMHY MyTH HA KBAJpaTHOM CETKeE.

Beruucnares  miomanas  (GUryp, COCTAaBJICHHBIX U3  MPSIMOYTOJIBHUKOB,
HCIIOJIB30BaTh pa30MEHNEe Ha MPSIMOYTOJIbHUKY, HAa pPaBHBIE PUTYPHI, TOCTPAaUBAHUE JI0
MPSIMOYTOJIbHUKA; TOJb30BAaThCSI OCHOBHBIMHU €IMHHUIIAMU HW3MEPEHUS IO/,
BbIpaXaTh OJIHU €IMHUIIBI U3MEPEHUSI IUTOIIaAHN Yepe3 ApyTrue (Mpyu He0OXOUMOCTH C
OTIOpPOM Ha CIPaBOYHYIO0 UHGOPMAIIHUIO).

Pacro3naBaTh Ha MOAENAX M H300pPKEHUSIX TUPAMHUIY, KOHYC, MMJIMHID,
MCII0JIb30BaTh TEPMHUHOJIOTHIO: BEPIIIUHA, PeOpO, TpaHb, OCHOBAHHUE, pa3BEPTKA.

N300pakath Ha KJIeT4aTOM Oymare nMpsMOYTOJIbHBIN MapajuieIenune/I.

Boraucisate 00b€M MpSIMOYTOJIBLHOTO TMapajuieienuneaa, Kyoa, mojib30BaThCs
OCHOBHBIMU €IMHUIIAMH U3MEPEHUS 00BhEMA; BRIpAXATh OAHHU €AMHUIIBI N3MEPEHUS
o0BéMa yepe3 apyrue (¢ onmopoil Ha CIIPaBOYHYI0 HH(POPMAIIHIO).

Pemiath HecHOXKHbBIE 3aJaull HAa HAXOXKJICHHE T'€OMETPUUYECKUX BEIUYUH B
MPAKTUYECKUX CUTYAUSIX (TP HEOOXOIUMOCTH C BU3YyaIbHOM ONOPOH).

PABOYASA ITPOTPAMMA YUEBHOI'O KYPCA «AJITEBPAY». 7-9
KJIACCBI
Hesu n3yyenust yueOHOro Kypca

Anrebpa sABIsSETCS OJHHUM U3 OMNOPHBIX KYypCOB OCHOBHOM IIKOJIBI: OHA
o0ecrieunBaeT M3y4YCHHE IPYTUX AMCLUUIUIMH, KaK €CTECTBEHHOHAyYHOrO, TaK U
TYMaHUTApHOTO LIUKJIOB, €€ OCBOEHUE HEOOXO0IMMO ISl TPOJOJHKEHHS 00pa30BaHUs U
B IOBCEAHEBHOM XMU3HU. Pa3zButue y 0Oy4aromuxcs Hay4dHbIX MPEACTaBICHUN O
MPOUCXOXKICHUU
U CYIIHOCTH ajireOpanyeckux aOCTpakiui, crnocode OTpa)KeHUs MaTeMaTU4eCKOM



HayKOW SIBJIGHUM W MPOIECCOB B MPUPOAEC U OOIIECTBE, POJM MaTEeMaTUYECKOTO
MOJIETMPOBAHUS B HAYYHOM MO3HAHUU U B MPAKTUKE CIOCOOCTBYET (POPMUPOBAHUIO
HAyYHOT'O MHUPOBO33PEHUSI M KAYECTB MBIIUICHUS, HEOOXOUMBIX JUIsl aJanTalyyd B
COBpeMEHHOM HH(ppPoBOM oOIIecTBe. M3ydeHune anreOpbl €CTECTBEHHBIM 00pa3oM
o0OecrieunBaeT  pa3BUTUE  yMEHUA  HaOMOAaTh,  CpaBHMBATh,  HAXOJUTh
3aKOHOMEPHOCTH, TpedyeT KPUTHYHOCTH MBIIUICHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATH CBOM JEHCTBUS W BBIBOJBI, (POPMYJIHPOBATH
yrBepkaeHus. OcBoeHHe Kypca anreOpbl 0O0ecredrMBaeT pPa3BUTHE JIOTHYECKOTO
MBIIUICHUS OOy4YaroOUIMXCs: OHM MCIOJIB3YIOT JICAYKTUBHBIE M WHIYKTHUBHBIC
paccyxneHus, o000meHne W KOHKPETH3aIuio, aOCTparupoBaHWE W aHAJIOTHIO.
OOyuenue anrebpe mpeAmnoyiaracT 3HAYUTEIBHBIA OO0BEM  CaMOCTOSTEIBHOU
JEATETPHOCTH  OOYYalONIMXCSA, TIOATOMY CaMOCTOSATEIHLHOE pEIICHHE 3ajad
€CTECTBEHHBIM 00pa30M SIBISCTCS pean3alueil AesITeIbHOCTHOTO MPHUHIIUIA
o0yueHus.

B crpykrype mnporpamMmbl yd4eOHOTO Kypca «Airedpa» OCHOBHOM IIKOJIBI
OCHOBHOE MECTO 3aHUMAIOT COJEPKATEIbHO-METOANYECKUe nuHuu: «YUucna u
BBIYHMCIICHUSY; «ANTeOpandyecKkue BBIPAKECHUS»; «YpaBHEHUS U HEPABEHCTBAY;
«Dynkium». Kaxaas u3 aTux coaepkaTelIbHO-METOANYECKAX JTMHUN PAa3BUBACTCS HA
MPOTSDKEHUU TPEX JIET M3YyUEHUsI Kypca, €CTECTBEHHBIM 00pa3oM MepervieTasch U
B3aUMOJICUCTBYS C JAPYTMMH €ro JUHUSMU. B XoJe u3ydeHus kypca 00ydarommumMcs
MPUXOJUTCS JIOTUYECKU pacCykaaTh, HUCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHbBIN
s3bIK. B CBSI3M C 3TUM 11€71€C000pa3HO BKJIIOYUTH B IPOTPaMMy HEKOTOPHIE OCHOBBI
JIOTUKHU, MPOHU3BIBAIOIINE BCE OCHOBHBIC Pa3jieiibl MATEMAaTHYECKOTO0 00pa30oBaHuUsl U
CHOCOOCTBYIOLIME  OBJIAJICHUIO  OOYYalOIIUMHCS  OCHOB  YHHMBEPCAJIBHOIO
MaTeMaTUYECKOro si3bIka. TakuM 00pa3oM, MOXKHO YTBEPKIATh, YTO COJEPKATEIHLHON
U CTPYKTYPHOM OCOOEHHOCTBIO Kypca «AJredpay SIBISETCS €ro MHTErpPUPOBAHHBIN
Xapakrep.

Conepxanue nuHUM «Yucina W BBIYUCIEHUS» CIYKUT OCHOBOW IS
JaNbHEHUIIIET0 M3yYeHUsS MaTEeMAaTHUKH, CIIOCOOCTBYET PAa3BUTHUIO Yy OOYyUYarOIIMXCA
JIOTUYECKOTO MBIIUICHUS, (DOPMUPOBAHUIO YMEHHUS TOJIb30BAThCS AJTOPUTMAMU, a
TaKke MPUOOPETEHHIO MPAKTUYECKUX HABBIKOB, HEOOXOMUMBIX ISl TTOBCEAHEBHOM
XKU3HU. Pa3BUTHE MOHATHS O YKCIIE B OCHOBHOM IIKOJIE CBA3aHO C PAllMOHATbHBIMU U
UPpALMOHATIFHBIMHU YKCIIaMi, (OPMHUPOBAHUEM TPEACTABICHUM O JCHUCTBUTEIHHOM
qucye. 3aBepiieHue OCBOCHUS YUCIOBOM JIMHUM OTHECEHO K CTapIlieMy 3BeHY 0OIIero
oOpa3oBaHUs.

Conepxanue ABYX anreOpandecKux JIMHUN — « AlreOpandeckue BeIpaKEHUsD U
«YpaBHEHHS] U HEPABEHCTBa» CIOCOOCTBYET (POPMHUPOBAHUIO Yy OOYyUYaIOMIMXCA
MaTeMaTUYECKOro arrapara, HEOOXOJAMMOTO [JIs pelIeHUs] 3ajad MaTeMaTUKH,
CMEXHBIX TIPEAMETOB W MPAKTUKO-OPUEHTHPOBAHHBIX 3a/lady. B OCHOBHOU IIKOJIE
y4eOHBI MaTepuang TPYNIUPYeTCs BOKPYT PallMOHANBHBIX BBIpaKEeHHH. Anrebpa
JEMOHCTPUPYET 3HAUCHUE MATEMATUKH KakK sI3bIKa ISl IOCTPOCHUSI MAaTEMAaTUUECKUX
MOJIeJIel, OMUCAHUs MPOIIECCOB U SIBIICHUN peaqbHOro Mupa. B 3amaunm oOyueHus
anredpe BXOIAT TaKXkKe JaJbHEHIee pa3BUTHE aJTOPUTMHUYECKOTO MBIIUICHUS,
HEO0OXOAMMOTr0, B YaCTHOCTH, IIJII OCBOCHHUS Kypca WH(POPMATUKH, W OBJIAJCHHE
HaBBIKAMHM JISyKTUBHBIX paccykaeHuit. [[peobpasoBaHne CMMBOJIBHBIX (DOPM BHOCHUT



CBOM cmeuu@uueckuid BKJIaA B PpPa3BUTHE BOOOpaKEHUsS, CIOCOOHOCTEN K
MaTeMaTH4YeCKOMY TBOPYECTRBY.

Conepxxanue (yHKIMOHAIBHO-Tpa(pUUECKON JIMHUM HALEJIEHO Ha IMOJIyYeHHE
IIKOJbHUKAMU 3HAHUN O (YHKLIMAX KaK BaKHEHIIEH MaTeMaTHYecKOW MOIenu AJis
ONMCAHMUA W MCCIENOBaHHUS Pa3HOOOpa3HBIX IMPOLECCOB U SBICHUA B MPUPOAE U
obmiecTBe. M3ydeHne 3TOro Marepuana CIocOOCTBYET Pa3BUTHIO y OOydYarOLIMXCS
YMEHHsI HCTIOIb30BaTh Pa3INYHbIC BBIPA3UTEIbHBIE CPECTBA SI3bIKA MATEMATHKH —
CIIOBECHBIC, CHUMBOJIMYECKHE, Tpaduueckue, BHOCHUT BKJIaJ B (HOPMUPOBAHUE
MPEe/ICTaBICHUIA O POJIM MAaTEMATUKH B PA3BUTUU [TUBUIIU3AIMHN U KYJIbTYPBHI.

MecTo yueOHOro Kypca B y4eOHOM IJIaHE

CornacHo yuyeOHOMYy IUIaHy B 7-9 Kkiaccax wu3ydaercs Y4YeOHBIH Kypce
«AnreOpa», KOTOPBIM BKJIIOYAET CJIEAYIOLIME OCHOBHBIE pa3lenbl COIACPKAHUS:
«Uucna ©  BBIUMCHEHUS», «ANTeOpandyecKkue BbIpAXKECHUS», «YpaBHEHUS U
HEpaBEHCTBA», « DyHKIIIMNY.

VY4eOHbIN MJIaH Ha KU3y4deHue anreOpel B 7-9 kinaccax OTBOAUT HE MeHee 3
y4€OHBIX 4acOB B HENEIIO0 B TEUEHHE KAXKIOro roga oOydeHHs, BCETO 3a TPHU roaa
oOyuenust — He MeHee 306 yueOHBIX 4acoB.

COAEPXAHUE YYEBHOI'O KYPCA «AJI'EBPA» (I1O0 TOAAM OBYUEHUM )
7 KIIACC
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Jpobu OOBIKHOBEHHbIE W JECATUYHBIC, MEPEXOo] OT OIHON (OPMBI 3amUCU
npobeit k gpyroi. IloHsTHe pallMOHANIBHOTO 4YHCJA, 3alUCh, CpPaBHEHMUE,
YIOOpAOYMBAHUE  pPALMOHAJIBHBIX  4HMcel.  ApudMernyeckue  JEUCTBHUS  C
palMOHAIIBHBIMA YHMCIaMHU. PelieHne 3amad W3 peajpbHOM NPAKTUKM HAa YacTH, Ha
TpoOu.

CreneHb C HaTypaJbHBIM IIOKa3aTeJeM: OIpeneieHue, MpeodpazoBaHKe
BBIpKEHUI Ha OCHOBE ONPEENICHUS], 3alIUCh OOJIBIINX YUCEIL.

[TpoueHThl, 3anKch NPOLIEHTOB B BUAE ApOOU U ApoOU B BUJE MpOLEHTOB. Tpu
OCHOBHBIE 33/1a4¥ Ha IIPOLEHTHI, PELICHUE 3aa4 U3 PEabHON IIPAKTUKHU.

[IpuMeHeHne  TNpPU3HAKOB  ACIMMOCTH, Pa3lOKEHUE HA  MHOXKHUTEIU
HaTypaJbHbIX YHCEIL.

PeanbHble  3aBUCMMOCTH, B TOM  4Hciae T@psiMas ©  oOparHas
MIPONIOPLIMOHAIBHOCTH.

AsredpanvyecKue BbIPpAKEHUA

IlepeMeHHbIE, YKUCIIOBOE 3HAYEHUE BBIPAXKEHUs C INEpeMEHHOM. JlomycTumele
3Ha4YeHUsl MepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXKIy BEIMYMHAMHU B BHJIE
(dbopmybl. Beruucnenus no gpopmymnam.

[IpeoOpa3oBanre OYKBEHHBIX BBIPAXKEHUN, TOXKJAECCTBEHHO PAaBHBIE BHIPAXKEHUS,
npaBujia MpeoOpa3oBaHUS CyMM W NPOU3BEACHUMN, MpaBUiIa PACKPHITHS CKOOOK H
MPUBEICHUS MTOTOOHBIX CIIaraeMbIX.

CBoONiCTBa CTENEHH C HATypaJIbHBIM [OKA3aTEJIEM.



OpHounensl 1 MHOrowieHsl. Crenenb MHOrowieHa. CioKe€HHE, BbIYUTAHUE,
YMHOKE€HHE MHOTO4JIeHOB. DOpMyJIbl COKPAIIEHHOTO YMHOKEHHUS: KBaIpaT CyMMBI U
KBaapar pasHoctu. dDopmyna pasHOCTH KBaJapaToB. Pa3jiokeHWe MHOIOYIEHOB Ha
MHOKHTEIIN.

YpaBHenus

VYpaBHeHHE, KOpPEHb YpaBHEHUs, IpaBWJa IpeoOpa3OBaHUs YypaBHEHMUS,
PaBHOCUJIBHOCTh YPABHEHUM.

JIuneliHOE ypaBHEHHME C OJHOM NIEPEMEHHOW, YHCIO KOPHEW JIMHEWHOTO
YpaBHEHUS, PEIICHNUE JUHEHHBIX ypaBHEHUI. COCTaBlIeHUE YPaBHEHUM IO YCIOBUIO
3amaun. Pemenune TeKCTOBBIX 3a1a4 ¢ MOMOLIBIO YPABHEHUMN.

*JIMHEMHOE ypaBHEHUE C IBYMs IIEPEMEHHBIMU M ero rpaduk 2. CucremMa AByX
JVHEWHBIX YpPaBHEHUW C JAByMs IIEpEMEHHBIMU. PenieHue cucreM ypaBHEHUHN
coco0OM TOJICTaHOBKH. [IpuMephl peleHus: TEKCTOBBIX 3a7a4 C MOMOIIbI0 CUCTEM
YPaBHEHHUM.

DOyHKUUHA

KoopanHara Touky Ha npsiMoil. UucIoBbIE MPOMEXYTKH. PaccTosiHue Mexay
JBYMSI TOUKaMHU KOOPAMHATHOW MPSMOM.

[IpsimoyrombHas cucreMa KoopAuHaT, ocu Ox u Oy. AGcuucca v OpIuHaTa TOUYKH
Ha KOOpAMHATHOU MIOCKOCTH. [Ipumepsl rpadukoB, 3aAaHHbIX GopmynaMu. YreHue
rpauKOB peaJIbHbIX 3aBUCUMOCTEH.

[Honarue Gpynkuuu. ['paduk ¢pynkumu. CpoiictBa GyHKUMN. JIuHeliHas pyHKIUA,
e€¢ rpaduk. I'papuk dynkmuum y = kx + b. *I'paduueckoe pernieHne TUHEHHBIX
YpaBHEHUH U CUCTEM JINHEWHBIX YpaBHEHUN™.

8 KUIIACC
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KBagparupiii kopenb u3 uyucna. *IloHarune o0 HppanMOHAIBHOM YHUCIIE.
Hecsatuunble TpUOIMKEHUST UppalMOHaNbHBIX uncen*®. CBoiCTBa apupMeTHUECKuX
KBaJPaTHBIX KOPHEN U MX MPUMEHEHHE K MPeoOpa30BaHUIO YUCIOBBIX BBIPAXKEHUN U
BBIUMCIICHUSM. *J[eHiCTBUTEIIbHBIC YHCIa .

CreneHb C 1eNbIM MoKazaTeneM U €€ cBoiicTBa. CTaHaapTHas 3aMUCh YKCIIA.

AJiredpanyeckue BbIpaKeHUs

KBaapaTHbIil TpEXWIEH; Pa3I0KEHUE KBAAPATHOIO TPEXUIEHA HA MHOKHUTENH.

AnreOpanyeckas JpoOb. (OCHOBHOE CBOMCTBO aireOpandeckoi JpoOwu.
CnoxxeHue, BbIUMTAHUE, YMHOXKEHHUE, [eJeHHE  anredpandeckux ApoOen.
PanmonanbHbie BhIpaKEHUS U UX TIPeoOpa3oBaHueE.

YpaBHeHMs U HEPABEHCTBA

KBagparHoe ypaBHeHue, (popmyna KopHEll KBajapaTtHoro ypaBHeHus. *Teopema
Buera*. Pemenue ypaBHeHHM, CBOOAIIMXCS K IMHENHBIM M KBaapaTHeIM. [IpocTeiine
TPOOHO-PAIIMOHAIBHBIE YPABHEHHS.

*"padmyeckas UHTEpIIpETAIUSl YPABHEHUN C JBYMSI NIEPEMEHHBIMU U CUCTEM

2 3aech u ganee * * 0003HAYEHBI TEMBI, U3YYEHNUE KOTOPBIX MPOBOIUTCS B O3HAKOMHUTEIHHOM IIane. [legaror
CaMOCTOSTEIIFHO OTpeNeNsieT 00beM H3y4aeMoro MaTepuara.



JVHEWHBIX YpPaBHEHHMW C JBYMsI NepeMeHHbIMU™. IIpuMepsl pemeHus cucrem
HEJIMHEWHBIX YPaBHEHUN C IBYMSI IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a/1a4 aareOpanyeckuM CrocoOoMm.

HucioBble HEPABEHCTBA UM UX CBOMCTBA. HepaBeHCTBO ¢ OAHON NEPEMEHHOM.
PaBHOCUIIBHOCTE HepaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM INEPEMEHHOM.
CucTeMbl TMHENHBIX HEPABEHCTB C OJJHOM NTEPEMEHHOM.

DOyHKIMHA

[Tonsitue dpynkuu. O61aCTh ONPENEICHNUS 1 MHOXKECTBO 3HAUCHUN (DYHKIINU.
Crioco0bl 3a1anust QyHKITHI.

I'paduk ¢dynkumu. Utenune cBoiictB QyHkumu mo e€ rpaduky. [Ipumepst
rpadukoB QpyHKINN, OTpasKaAIOIIUX peaTbHbIE MPOIIECCHI.

@DyHKIMY, ONHCHIBAIOIIME MNPSIMYHO M OOpaTHYH MpPONOPLHOHAIbHBIE
3aBUCHMOCTH, MX Tpapuku. Oynkmun y = x%,y = X,y = Vx, y :S *I'paduueckoe
pelleHre YpaBHEHUI U CUCTEM YpaBHEHUIT™.

9 KJIACC
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PanmonaneHele 4Kcna, *HppalMOHATbHBIE YHUCIIa, KOHEUHbIE U OECKOHEUHBIE
JeCsITUUHBIE 1poOu. MHOXKECTBO 1€HCTBUTENBHBIX YNCENT; AEMCTBUTEIbHBIC YUCIIA KaK
OecKOHEUHbIE JAecATUYHbIE ApoOU. B3aMHO OJHO3HAYHOE COOTBETCTBHE MEXKIY
MHOKECTBOM JIECTBUTEIJIBHBIX YUCET U KOOPAUHATHOU IPSAMOM.

CpaBHeHME  JCUCTBUTENBHBIX  4YMCEN, apuMeTuyeckue JeHCTBUS €
JNICUCTBUTECIILHBIMHU YUCIIAMU *,

Pasmepsl OOBEKTOB OKpYKAIOLIEro MHUpPa, UIMTEIBHOCTh IPOLIECCOB B
OKPY’KAIOILIEM MUDE.

[Tpubnnk€HHOE 3HAYEHUE BEJIMYMHBI, TOYHOCTh NMpUOIMxKeHus. OKpyriieHue
yucen. [Ipuknaka v o1eHKa pe3yjabTaToOB BEIYUCICHUN.

YpaBHeHHS U HEPABEHCTBA

JIunelinoe ypaBHEeHME. Pemienne ypaBHEHUM, CBOASIINXCS K IMHEUHBIM.

KBagpatHoe ypaBHeHue. Pemienue ypaBHEHMH, CBOIAIIMXCS K KBaApaTHBIM.
bukBanpatHoe ypaBHeHue. *[Ipumepsl pelieHuss ypaBHEHUN TPETbEU U YETBEPTOU
CTETIEHEW PA3JI0KEHUEM HA MHOXKUTEIH *,

Pemenne npoOHO-palinOHAIbHBIX YPaBHEHUH.

Perenne TeKCTOBBIX 3a7a4 alreOpandeckuM METOIOM.

VYpaBHeHHe ¢ IByMsi MepeMEHHbIMU U ero rpaduk. Pemenue cuctem IByX
JIMHEWHBIX YPAaBHEHUM C JBYMs IIEpEMEHHBIMU. PelleHne cucrem IByX ypaBHEHUH,
OJTHO U3 KOTOPBIX JHHEHHOE, a Jpyroe — BTOpoi cremeHu. [padudeckas
MHTEPIIPETALNs CUCTEMBl YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooMm.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienue JIMHEHHBIX HEPABEHCTB C OJHOM NepeMeHHOM. PemieHue cucrem
JUHEWHBIX HEPABEHCTB C OJHOW TniepeMeHHOW. KBaapaTrHble HEpaBEHCTBA.
I'paduueckass uHTEprpeTandss HEPABEHCTB W CUCTEM HEPABEHCTB C JIBYMS
IIEPEMEHHBIMM.



DyHKIUU

KBanpatuunas ¢yskuus, e€ rpagux u cpoiictBa. IlapabGosa, KoopauHaThI
BEpPILUHBI 1apadoJibl, OCb CUMMETPHUH 11apadOoIbl.

I'padukn (G yHKIWIA: y = kx, y = kx + b, y = x2,
y =+x,y = ;I/II/IX CBOICTBA.

Yucii0BbIe MOCTEA0BATEILHOCTH H IPOrPECCHU

[loHsiTHE YMCIOBOW TMOCIEAOBATENBHOCTU. 3aJaHUE IOCIEN0BATEIbHOCTH
pPEKyppeHTHOH hopmyIioi u HopMyIoit n-ro dieHa.

Apudmernueckass U reomerpuueckas mporpeccud. Dopmynsl n-ro uiIeHa
apu(pMeTUYECKON U TEOMETPUUECKON MPOTrPEeCCHii, CyMMBI TIEPBBIX 71 YJICHOB.

*N3o0pakeHne YJICHOB apuU(PMETHUYECKOM U TEOMETPUUYECKOM Mporpeccuit
TOYKAMH HAa KOOPAWMHATHOM IUIOCKOCTH. JIMHEWHBIM M DKCIOHEHLMAJIBHBIA POCT.
CI10KHBIE TPOLIEHTHI *.

INTAHNPYEMBIE IIPEIMETHBIE PE3YJIBTATBI OCBOEHMA
®EJIEPAJIBHON PABOYEN ITPOI'PAMMBI KYPCA «AJITEBPA»

OcBoenue yueOHOTO Kypca «AnreOpa» Ha YpPOBHE OCHOBHOIO OOIIIETO
oOpa3oBaHUsl JIOJDKHO OOECleurBaTh JOCTIKEHUE CIEAYIOMIMX MPEIMETHBIX
00pa3oBaTeNbHBIX PE3YJIHTATOB:

7 KIIACC
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BbmonHsATh, coderas yCTHbIE M NHCbMEHHbBIE NPUEMBI, apUPMETHUECKUE
NEUCTBUA C PAllMOHAIIbHBIMU YHCIIAMH.

HaxoauTh 3HaYyeHWs YHUCIIOBBIX BBIPAXKEHUN; NPUMEHSATh pa3zHOOOpa3HbIe
COCOOBl M TMPUEMBI BBIYMCICHHUS] 3HAUYEHUW APOOHBIX BBIPAKEHUN, COAEpKAIIUX
OOBIKHOBEHHBIC U JACCSITUYHbBIC APOOH.

[lepexomuth OT omHOM (opMBbI 3amucu 4Mcend K Jpyroil (IpeoOpazoBbIBATH
JNECATUYHYIO IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JICCATUYHYIO, B YAaCTHOCTU B OECKOHEUHYIO JIECATHUYHYIO 1poOb). CpaBHUBATH U
YHOPAI0YMBAThH PAIMOHATIBHBIE YUCIIA.

OKpyrJsTh yncia.

BBINONHATE IPUKUAKY U OLEHKY pE3yJbTara BBIYUCICHUN, OLICHKY 3HAUEHUM
YU CJIOBBIX BBIPAKECHUMU.

BbINonHATH AEHCTBUS CO CTENEHSIMU C HATYPaJIbHBIMU MOKA3aTENSIMU (C OMIOPOi
Ha CIIPaBOYHYIO HH(POPMAITHIO).

[IpuMeHsATh NPU3HAKU AEIUMOCTH, PA3JI0KEHNE Ha MHOXKHUTEIHN HATYPAJIbHBIX
YHUCEl.

Pemars mnpocreiinme NpakTUKO-OPUEHTUPOBAHHBIE 3a/layM, CBS3aHHbIE C
OTHOIIIEHUEM  BEJIMYUH,  MPOMOPLUMOHAILHOCTBIO  BEJIMYMH,  NPOLEHTAMU;
MHTEPIIPETUPOBATH PE3YIbTATHI PEIICHHUS 337a4 C YU4ETOM OIpPaHUYEHU, CBSI3aHHBIX CO
CBOMCTBAMHU pacCMaTPUBAEMBIX OObEKTOB.

AsredOpanvyecKue BbIPpAKEHUA

OpueHTHpOBaTbCSI B TOHATHSAX M ONEpPUPOBAThH HAa 0a30BOM YPOBHE



anredpanvdeckor TEPMUHOJIOTHEN U CUMBOJIUKOM.

Haxonuth 3HaueHuss OYKBEHHBIX BBIPAXEHUW TMpU 3aJaHHBIX 3HAYCHUSX
NIEPEMEHHBIX.

BoInonHATh peoOpa3oBaHusi 1EJIOT0 BhIPAXKEHUS B MHOTOUJIEH NMPUBEIACHUEM
M0JIOOHBIX CJIAraeMbIX, PACKPHITHEM CKOOOK.

BBINONHAT yMHOXKEHHE OJHOYIEHA HAa MHOTOWIEH W MHOTOWIEHAa Ha
MHOTOYJIEH, MPUMEHATh (OPMYJIbl KBaJipaTa CyMMBI U KBaJpaTa pa3HOCTHU (C OMOpoin
Ha CIPaBOYHYIO0 HHGOPMAIIHUIO).

OCyIIECTBIATh PA3JIOKEHUE MHOIOYIEHOB HA MHOXHUTEIM C IOMOIIbIO
BBIHECEHUS 32 CKOOKM OOIIEr0 MHOXHTENS, TPYNIUPOBKH CIAracMbIX, MPUMEHEHHS
(hopMyIT COKpAIEHHOTO YMHOKEHUS (C OTOPOH Ha CIIPaBOYHYIO HH(POPMAITHIO).

[TpumensTh npeoOpa3oBaHKsi MHOTOWICHOB JJIsl PEIICHUS Pa3INYHbIX 3a/1a4 U3
MaTE€MAaTUKH, CMEXKHBIX IPEIMETOB, U3 PEAIbHON MTPAKTUKH.

Hcronb30BaTh CBOMCTBA CTENEHEW € HAaTypalbHBIMH ITOKA3aTEISIMM UL
peoOpa3oBaHus BhIPaXXKEHUH (C ONOPOM Ha CIIPaBOYHYIO HHPOPMAIIHIO).

YpaBHeHUS U HEPABEHCTBA

Pemare nuHENHBIE ypaBHEHUS C OJHOM NEPEMEHHOW, NPUMEHSSA IpaBuia
nepexoza OT HCXOAHOIO YPaBHEHHUS K PaBHOCWIBHOMY eMy. [IpoBepsTs, sBiseTcs JIn
YHUCJIO KOPHEM YPAaBHEHHS.

WmeTs mpencraBieHHe O rpapUuecKUX METOAax MpH PELICHUM JIMHEWHBIX
YPaBHEHHI U UX CHUCTEM.

[lonOupaTe mnpuMepbl Nap YHCEN, SBISAIOMMUXCA PEIICHUEM JUHEHHOro
YpaBHEHUS C ABYMsI IEPEMEHHBIMHU.

CtpouTh B KOOPJIMHATHOM TUIOCKOCTU rpadvK JUHEHHOTO YpaBHEHUS C IBYMS
MEePEMEHHBIMU; TIOJIb3YSACh PAPUKOM, TPUBOJAUTH MPUMEPHI PEIICHUS] YPABHEHHS.

PemaTte cucteMbl ABYX JMHEHHBIX YpPAaBHEHUN C JBYMS MEPEMEHHBIMHU, B TOM
qucIie rpaduvecku (C Ormopoi Ha aNrOpuTM YIeOHBIX JIEHCTBHA).

CocTaBidTh (1OCJIE COBMECTHOTO aHAJIN3a) U pellaTh JIMHEHHOE ypaBHEHUE WU
CUCTEMY JIMHEWHBIX YPAaBHEHMI MO YCJIOBHIO 3a/ayd, WHTEPHPETHPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJa4M ITOJIYyYEHHBIN pe3yibTar.

Koopaunarel u rpadpuxu. @yHKUUU

N300pakath Ha KOOPJAUHATHOMW MPSIMOM TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM
KOOpJMHATaM, JIY4H, OTPE3KH, MHTEPBAJIbI; 3allChIBATh YKMCIIOBBIE IPOMEXYTKH HA
anreOpanyecKkoMm si3bIKe.

OtMmeyaTh B KOOPAMHATHOW IUIOCKOCTH TOYKHM IO 3aJaHHBIM KOOPAMHATAM;
CTpouTh rpaduku duHeHbIX GyHKIMA. CTpouTh rpaduk pyHkuuu y = kx + b.

OnuceiBaTh € TOMOUIBIO (PYHKIIMII HM3BECTHBIE 3aBUCUMOCTH  MEXIY
BEeJIMYMHAMU ([0 aJITOPUTMY YYEOHBIX NIEUCTBHI): CKOPOCTb, BPEMs, PACCTOSIHHUE;
1I€Ha, KOJIMYECTBO, CTOMMOCTD; MPOU3BOAUTEIBHOCTD, BpeMsi, 00bEM padOTHI.

Haxoauts 3HaueHue (GyHKIMH 110 3HAYCHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii crnoco0 MpeAcTaBiICHUS W aHajdu3a WHGOPMAIINH,
U3BJIEKATh U MHTEPIPETUPOBATH HH(OPMALINIO U3 TPa(UKOB peabHBIX MPOIECCOB U
3aBUCHUMOCTEMN.



8 KUIIACC
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Hcnonb30BaTh HavyallbHBIE MPEACTABICHHUS O MHOYKECTBE JIEMCTBUTEIBHBIX
YuCeN I CPaBHEHMs, OKPYIJIEHUS U BBIYMCIEHUH; M300paxarh ACHCTBUTEIbHBIC
YHUCJIa TOYKaMH Ha KOOPAWHATHOU MPSMOU.

[IpuMeHsATh TOHATHE apU(PMETUYECKOrO KBAAPATHOIO KOPHS; HAXOIUTh
KBaJpaTHbIE KOPHH, HCIOJIb3ysd MpPU HEOOXOIMMOCTH KaJIbKYJSTOP; BBIIOJHATH
npocTeiiire TpeoOpa3oBaHUs BBIPAKEHUN, COACpPXKAIIUX KBAJpaTHBIE KOPHH,
HCIIOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonb3oBaTh 3amucu OOJBIIMX U MaJbIX YHMCEN C MOMOUIBIO JCCATUYHBIX
npo0eii u creneHelt yucna 10.

AnredOpandeckue BbIPAKEHUS

[IpyMeHATP MOHATHME CTENEHW C  LEJbIM  II0Ka3aTelaeM,  BBIIOJHATH
npeoOpa3oBaHusl BBIPAXKEHUN, COAEPXKALUX CTENEHU C IEJbIM IoKa3aTesneM (C
MCIIOJIb30BaHUEM CIPABOYHON MHPOPMAIIIH).

BBINONMHATE HECIIOXKHBIE TOXAECTBEHHbIE NPeoOpa3oBaHUSl PALMOHAIBHBIX
BBIPO)KCHUI HAa OCHOBE MpaBWJI JIEWCTBUM HAJ, MHOTOYJIEHAMHU M anreOpanyecKuMH
TPOOSIMHU.

PacknanpiBaTh KBagpaTHBIN TPEXUIIEH HA MHOKUTEIIN.

[IpumeHsTh npeoOpa3oBaHUs BBIPAKEHHUM Ui pELIEHUS Pa3IMYHBIX 3a/1ad U3
MAaTEeMaTUKH, CMEXKHBIX IPEIMETOB, U3 PEATbHON IPAKTHKHU.

YpaBHeHHS U HEPABEHCTBA

Pemarp yvHelHbIe, KBaJpaTHbIE YpaBHEHUsI (C MCIOIb30BAaHUEM CIPABOYHON
uH(pOpMalli) U palMOHAJIbHBIE YPaBHEHUsS, CBOJASAIIMECS K HHUM, CHUCTEMBI JBYX
YPaBHEHUH C ABYMS IIEPEMEHHBIMHU.

[IpoBOANTE MPOCTENIINE UCCIIEOBAHUS YPABHEHUN U CUCTEM YPABHEHU M, B TOM
quclie ¢ NPUMEHEHUEM TIpauyecKux MpeAcTaBleHUIl (yCTaHABIMBATh, UMEET JIU
YPaBHEHUE WIM CUCTEMa YPAaBHEHHMW PELICHUS, €CIIM UMEET, TO CKOJIBKO, W Ip.) C
OTIOPOM HA aNTOPUTM YUEOHBIX JTCHUCTBUM.

[lepexoguTh OT clOBeCHON (GOPMYIMPOBKU 3aJauu K €€ anreOpanyeckoi
MOJENN C TOMOIIBIO COCTABJIEHUS YPABHEHHUS WJIM CHCTEMBI YpPaBHEHUH,
MHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 33Ja4H MOJYYEHHBIN PE3yNbTaT.

[IprMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB JIJIsI CPABHEHMSI, OLIEHKH; PEIIATh
JIMHEWHBIC HEPABEHCTBA C OJTHOM MEPEMEHHOUN M MX CUCTEMBI; AaBaTh rpaduuecKyto
WJUTIOCTPALIMIO0 MHOXKECTBA PEIICHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DyHKIUU

OmnepupoBath Ha 0a30BOM YypoBHE (YHKIMOHAJIbHBIE MOHITHS M S3bIK
(TepMUHBI, CUMBOJIMYECKHE OOO3HAUEHUs); OMpeNessaTh 3HaueHHe (YHKIUU IO
3HAYEHUIO apTyMEHTA; ONPEAEIsATh CBOMCTBA (DYHKIUU MO €€ TpaduKy.

Crpouts rpaduky deMeHTapHbIX QYHKIMN BUAA , y = X5, y =X,y =+x ,y =
f; ONMKCHIBATH CBOMCTBA YMCIOBOU (PyHKIMHU MO €€ TpaduKy (Mpu HEOOXOIUMOCTH C
HaIpaBJISIOLIEH TOMOIIIBIO).



9 KUIIACC

Yucaa v BIYMCICHUA

CpaBHUBATH U YIIOPSAAOYNBATH PALMOHAIIBHBIEC U UPPALMOHAIBHBIE YHCIIA.

BrmonusaTe apupmMeTnueckue IeiHCTBUS ¢ pallMOHAIBHBIME YUCIAMU, COUeTast
YCTHbIE W THUCHbMEHHBIE MPUEMBI, BBIIOJIHATH BBIYUCICHHS C WPPALHOHAIbHBIMU
YUCIIAMH.

HaxonuTth 3Ha4eHUs CTENEHEH € LeJbIMU MTOKa3aTeNIIMU M KOPHEM; BBIUUCISATh
3HAYEHHUS YUCIIOBBIX BBIPAXKEHUH.

OKpyrasiTe JAEUCTBUTENbHBIE YHCIA, BBINOIHATh MPUKUAKY PE3yJIbTaTa
BBIYMCJIEHUI, OLIEHKY YMCIIOBBIX BBIPAKECHHUII.

YpaBHeHUS U HEPABEHCTBA

Pemate nMHENHBIE U KBAaJpaTHbIE YPABHEHUS, YPABHEHUS, CBOISIINECS K HUM,
IpOCTeNIINe JPOOHO-pallMOHANIbHBIE YPaBHEHMUSL.

Pemate mnpocTedire CHUCTEMBI JBYX JIMHEMHBIX YPaBHEHUU C JAByMs
IIEPEMEHHBIMH U CUCTEMBI IByX YPAaBHEHMI, B KOTOPBIX OJTHO YPAaBHEHHUE HE SBIISCTCSA
JMHENHBIM (110 BU3yaJIbHOH omope).

Pemate mnpocTedime TEKCTOBBIE 3a/Jayd  alreOpanyeckum CrocodoM ¢
MIOMOILBIO COCTABJICHUS YPAaBHEHUS WJIM CHUCTEMbl JBYX YpPaBHEHMH C JBYMs
MEPEMEHHBIMHU.

[IpoBOAUTE MPOCTENIIIE UCCIIENOBAHUS YPABHEHUN U CUCTEM YPABHEHUM, B TOM
YyyCclie C NPUMEHEHHEM TpadUuecKuX MpeAcTaBiIeHU (yCTaHaBIMBaTh, UMEET JIH
YpaBHEHUE WM CUCTEMA YPABHEHUI PEIICHHUS], €CTTU UMEET, TO CKOJIBKO, U TIp.).

Pemarp nuHeWHbIE HepaBEHCTBAa, KBaJpaTHbIE HEPABEHCTBA; H300paxkaThb
pELICHUE HEPaBEHCTB HAa YMUCJIOBOW NPSIMOW, 3alMCHIBATh PELIEHUE C IOMOILBIO
CUMBOJIOB.

PemaTe crucTeMbl TMHEHHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIKOYAOLINE
KBaJIpaTHOE HEPABEHCTBO; U300pa)kaTh PEIICHHE CUCTEMbl HEPABEHCTB Ha YMCIIOBOM
IIPSAMOi1, 3aIIUCHIBATh PEIICHHE C TOMOIIBIO CHMBOJIOB.

Hcronb30BaTh HEPABEHCTBA MTPU PEILIEHNUN PA3IUYHbIX 337a4.

DOyHKIUU

Pacnio3naBaTe (QyHKIMM H3y4YEeHHBIX BHJIOB. IlOKa3plBaTh CXEMATHUYECKH
PacIoIOKEeHUE Ha KOOPIMHATHOM IIIOCKOCTH rpadukoB PpyHKIM BUaa: y = kx, y = kx
+b,,y=ax> + bx +¢c, y = x>, y=+x, y = S B 3aBHCHUMOCTH OT 3HAY€HUM
KO3((PUIIMEHTOB; ONMKUCHIBATh CBOMCTBA (PYHKITUH.

Ctpouth W m300paxkaTh CXEMAaTUYECKH TpauKy KBaJIpaTUUHBIX (DYHKITHH,
OMHCHIBATH CBOMCTBA KBAJIPATUYHBIX (PYHKITUN IO MX Tpadukam.

Pacnio3naBaTh KBagpatuuHyro (QYHKIUIO 10 (GopMysie, TPUBOAUTH MPUMEPHI
KBaJPAaTUYHBIX (QYHKIMHN U3 peaTbHOM XU3HU, (U3UKH, TEOMETPHUH.

YuciioBble MOCAECA0BATEIBLHOCTH H IPOTPEeCCHU

Pacno3naBaTh apu(pMeTHUECKYI0 U TE€OMETPUUECKYIO TPOTPECCUU MPU Pa3HbBIX
crioco0ax 3a7aHusl.

BbBIMIONHATE  BBIYUCIEHUS C  HUCHOJb30BaHMEM (GOpMyJd 7n-r0  4YJeHa
apu(pMETUYECKO M T€OMETPUUYECKON MPOTPeccUid, CyMMBbI MEpPBbIX 7 WIEHOB (C
OTIOPOM Ha CIPaBOYHYIO0 HHGOPMAIIUIO).



PemaTs 3aaun, CBS3aHHBIE C YUCIIOBBIMU TIOCIIEI0OBATEIIBHOCTSMH, B TOM YHCIIE
3aJaud U3 peaTbHOM JKM3HH (C MCIOJNB30BaHUEM KaJIbKyJIATOpa, HHU(POBBIX
TEXHOJIOTHH).

PABOYASA ITIPOI'PAMMA YUYEBHOI'O KYPCA «I'EOMETPUSA». 7-9
KJIACCBI
Henn n3yyeHusi yueOHOro Kypca

OO01ume nenn uzydenus yueOHoro kypcea «I'eomerpus» npeacrasiensl B [IOOI1
OOO. OnHu 3aknOYaroTCs, NPEXIe BCEr0O B TOM, YTO HAa YpOKax IE€OMETpUU
OoOy4Jaronuiicss y4uTCs TPOBOAUTH JOKA3aTEIbHBIE PACCYXKAECHHUS, CTPOUTH
JIOTUYECKHE YMO3AKIIOUEHUs, JI0Ka3blBaTh HCTUHHBIC YTBEPKACHUS M CTPOUTH
KOHTPIIPUMEPHI K JIOKHBIM, MPOBOAUTH PACCYXKACHUSI «OT IMPOTUBHOIO», OTIMYAThH
CBOMCTBA OT MPHU3HAKOB, (hopMmynHpoBaTh OOpaTHbIE yTBepXkaAcHUA. B oOyueHun
YMEHHUIO pACCyXJaTb COCTOMT Ba)XHOE BOCIHMUTATEIBHOE 3HAYCHHE W3yYCHHUS
TrE€OMETPUH, IPUCYLIEE UMEHHO OTEYECTBEHHON MAaTEMaTUYECKOH IIKOJIE.

Bropoii nenpr0 H3ydeHUsT T€OMETPUU SBISETCS HCIIONB30BAaHHE €€ Kak
WHCTPYMEHTA TPH PEIICHWH KaK MaTeMaTHYeCKHWX, TaK U TMPAKTUYCCKUX 3ajad,
BCTPEYAIOUIUXCS B PEATbHOM )KU3HU. DTOMY COOTBETCTBYET BTOPAsl, BBIYUCIUTEIIbHAS
JUHUS B M3YYEHHHM TE€OMETPUM B IIKOJE. s 3TOro yduTeno pEeKOMEHIyeTCs
noaAOUpaTh 3aJadyd MPAKTHYECKOrO0 XapakTepa ISl pacCMaTpUBAEMbIX TEM, YUUTb
0o0y4YaronMxcsi CTPOUTh MaTEMATUYECKUE MOJENH PEaJbHBIX KU3HEHHBIX CUTYaIIHM,
MPOBOJIUTH BBIYKMCIICHUS W OIEHUBATh aJ€KBATHOCTh IOJYYEHHOTO pe3yibTaTa.
KpaiiHe BaXHO NOMYEPKUBATH CBSI3M TEOMETPUU C JIPYTUMHU TPEAMETAMH,
MOTHBHPOBATh HCIIONb30BaTh OMPENEICHUS T€OMETPUUECKUX (GUTYp U MOHITHM,
J€MOHCTPUPOBATh NPUMEHEHHUE MOIYYEHHbIX YMEHUHN B (PU3HKE U TEXHUKE. DTH CBS3U
Haubosee spKo BUAHBI B TeMax «Bektopb», « Tpuronomerpuyeckue COOTHOIIECHUS»,
«Meton koopaunat» u «Teopema [Tudaropar.

MecTo yueOHOro Kypca B yueOHOM ILJIaHe

CornacHo yuyeOHOMY IuTaHy B 7-9 Kilaccax wu3ydaercss Y4YeOHBIH Kypc
«l'eomeTpus», KOTOPBIM BKIIOYAET CIECAYIOLIME OCHOBHBIC PA3JECIIbl COIACPKAHUS:
«I"eomeTpuueckue GUTyphI U UX CBOMCTBaAY, «3MepeHne reOMeTpUIECKUX BETMUUHY,
a Takxke «JlekapToBbl KOOpPAMHATBHI HA IUIOCKOCTW», «Bektopb», «/IBMkKeHUs
miockocti» U «IIpeobpazoBanust mo100M.

YyeOHbIl MIaH NperycMaTpUBaeT U3yYEHUE TeOMETpUH Ha 0a30BOM YPOBHE,
UCXO/IA U3 HEe MeHee 68 yueOHBIX 4acoB B y4eOHOM T'OJTy, BCETO 3a TPU I'oJia O0yUeHHUsI
— He meHee 204 yacos.

COJIEP)KAHUE YUEBHOI'O KYPCA «'EOMETPUSI» (ITO TOJAM
OBYUEHUS)

7 KIIACC

Hauvanbuble nonstus reomerpun. Todka, npsmMas, OTpe3oK, JIyd. Yroa. Buasl
yIJIoB. BepTukaibHble W CMexXHble yIubl. buccexkrpuca yria. Jlomanas,



MHOT'OYTOJIbHUK. [lapayensHOCTh U MEPIEHANKYISIPHOCTD IPSIMBIX.

*CummMerprunble  Gurypsl. OCHOBHBIE CBOMCTBAa OCEBOM CUMMETPHH ™,
IIpuMepsl CHMMETPUU B OKPYIKAIOIIEM MHPE.

**OCHOBHBIE ITOCTPOEHUS C TOMOILBIO IUPKYJIS U JIMHEUKH *.

Tpeyronsuuk. Beicota, Mmeauana, OuccekTpuca, ux cBoicTBa. PaBHOOEIpeHHBII
Y PaBHOCTOPOHHHMU TPEYroJIbHUKU. HEepaBeHCTBO TpeyroiabHUKa.

CBoiicTBa U NMPU3HAKU PaBHOOEIPEHHOIO TpeyrojabHuKa. [Ipr3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CBoiicTBa ¥ NMPU3HAKU NapaJIeNbHBIX MpsAMbIX. CyMMa yrioB TPEYroJbHHKA.
Breninue yriel TpeyroiabHUKa.

[IpssMoyroyibHbI ~ TpeyrosbHUK. CBOMCTBO MEAHAaHbl MPSIMOYTOJIBHOTO
TPEyTOJbHHKA, IPOBEAEHHON K ruUnoreHyse. [Ipu3sHaku paBeHCTBA NMPSAMOYTOJIBHBIX
TPEyTOJIBbHUKOB. [IpAMOYTOJIbHBINA TPEYTOJIBHUK C yTIoM B 30°.

HepaBencTBa B reoMerpuu: *HEpaBEHCTBO TPEYToJIbHUKA*, HEPAaBEHCTBO O
JUIMHE JIOMaHOM, TeopeMa o OoJIbLIEM YIJie U OOJbIIEH CTOPOHE TPEYroJIbHUKA.
IleprieHIMKYIISp ¥ HAKIIOHHAS.

*['eomeTprueckoe MecTOo TOYeK.* bBuccekrtpuca yria H CEpeIUHHbBIN
IIEPIICHIUKYJIAP K OTPE3KY KaK F€OMETPUYECKUE MECTA TOYEK.

OKpy>KHOCTB U KpYyT, XOp/1a U TUaMETp, UX CBOKCTBA. B3auMHOE pacnoioxkeHue
OKPYXXHOCTM M mpsmou. KacarenpHas M ceKymas K OKPYXHOCTH. OKpy»KHOCTb,
BIIMCaHHAas B yroJy. BrincanHas u onmcaHHasi OKPYKHOCTH TPEYTOJIbHUKA.

8 KUIIACC

YeroeipéxyronpHuku. [lapaienorpaMmM, €ero npu3Haku U CBOMCTBA. YacTHbIE
cCllyyau MapajieorpaMMoB (IPSMOYTOJIBHUK, pOMO, KBajpaT), UX MNpPU3HAKU U
cBoictBa. Tpamenusi, paBHOOOKas Tpamenusi, €€ CBOWCTBA U MPU3HAKHU.
[IpssmoyrosibHas Tpaneuus.

*Meron yaBoeHust Mmeauansbl. LleHTpanbHas cMMMETpHs.

Teopema @asneca 1 TeopeMa 0 MPOMOPUUOHAIBHBIX OTpe3kax. CpeHne TUHUN
TpEyTroJbHUKA U Tpaneuuu. LleHTp macc TpeyroyibHUKA.

[logobue TpeyrodbHUKOB, KO3PduuueHT mnoaodus. Ilpusznaku mnoxoous
TpeyrojabHUKoB*. [IpuMeHeHrne noqo0us mpy peleHny NPakTUYECKUX 3a/1a4.

CpoiicTBa momaaeid reoMmerpudeckux ¢uryp. Dopmynsl aias TUIOMIAAH
TpeyrojbHUKa, MapamienorpaMma, pom6a u Tpaneuud. OTHOLIEHHME IJIOLAAeH
MOJ00HBIX (UTyp.

Brruncnenne mmomaned TPEyroJbHUKOB M MHOTOYIOJIBHUKOB Ha KJIIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa npu pemeHun
MMPAKTUYECKUX 3a/1a4.

CHHyC, KOCHHYC, TaHI€HC OCTPOTO yria MNpsIMOYTOJBHOTO TPEYroJIbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. TpUroHOMeTpuyecKkrue (HyHKIMHU YIIIOB

3 3aech u ganee * * 0003HAYEHBI TEMBI, U3YUYE€HNE KOTOPBIX MPOBOJUTCS B O3HAKOMHUTENHHOM Iane. [legaror
CaMOCTOSTEIIFHO OTIpeNeNsieT 00beM H3y4aeMoro MaTepuara.



B 30°, 45° u 60°.

BrricanHbie ¥ IEHTpaJIbHBIE YTIIbI, YTOJI MEXAY KacaTeIbHOU U XOpJOM. YTIIbI
MEXAY XOpJAaMH U CEeKylMMHU. BrucaHHble U ONHMCAaHHBIE YETHIPEXYTOJbHUKH.
B3aumHoe pacrnonoxenue AByx OkpyxHocTtei. Kacanuwe okpyxknHocreid. OOiue
KacaTelbHbIE K IBYM OKPY>KHOCTSIM.

9 KUIIACC

Cunyc, kocuHyc, Tanresc yrioB ot 0° 7o 180°. OcHOBHOE TPUTOHOMETPHUYECKOE
TOX1eCTBO. POPMYIIBI TPUBEIACHUS.

Pemenue TpeyroasHukoB. TeopemMa KOCUHYCOB M TeOopemMa CUHYCOB. Perenue
PAKTUYECKUX 33]1a4 C UCTIOIb30BaHUEM TEOPEMbI KOCUHYCOB M TEOPEMBI CHHYCOB.

*TIpeobpazoBanue noaodus. [logodue cOOTBETCTBEHHBIX AJIEMEHTOB.

TeopeMa 0 Ipou3BEAEHUN OTPE3KOB XOP/I, TEOPEMBI O IIPOU3BEAECHUHN OTPE3KOB
CEKYILUX, TEOpEMa O KBAJIpaTe KacaTEIbHOM *.

Bektop, nmHa  (MOIyJib)  BEKTOpa,  COHANpPaBJIEHHBIE  BEKTOPBI,
MIPOTHUBOIIOJIOKHO HAIPABJICHHBIE BEKTOPHI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, OINEpalMyd HaJ BeKTopamu. Pa3ioxkeHue BekTopa 1O JIBYM
HEKOJUIMHEeapHbIM BekTopaMm. Koopaunatel BekTopa. CKalsipHOE NPOU3BENCHUE
BEKTOPOB, MPUMEHEHHUE JIJIS1 HAXO0XKICHUS JUIMH U YTJIOB.

JlexapToBbl KOOPAMHATHI HA IJIOCKOCTH. *YpaBHEHUS NPSIMON * U OKPY>KHOCTH
B KOOpJMHATaX, IEPECEUECHNE OKPYKHOCTEW M MNpPAMBIX. MeETOJ KOOpPAMHAT U €ro
IIPUMEHEHUE.

[IpaBriIbHBIE MHOTOYTOIBHUKH. [InuHa okpykHOCTH. ['pamycHast u paguaHHas
Mepa yrIiia, BBIYMCIIEHHUE JUIMH AyT OKpYyKHOCTel. [1nomane kpyra, cekropa, CerMeHTa.

*J|BUSKEHHsI TIJIOCKOCTH M BHYTPEHHHE CHUMMETpUM (uryp (3J€eMEeHTapHbIE
npencrasienus). [lapamnensublii nepenoc. [ToBopot*.

IIJIAHUPYEMBIE ITPEAMETHBIE PE3YJIbTATHI OCBOEHMS PABOUYEN
[TPOI'PAMMBI KYPCA «I'EOMETPUS» (110 TOAAM OBYYEHNMA)

OcBoenune ydeOHOTO Kypca «['eomeTpus» Ha YpOBHE OCHOBHOTO OOIIETO
oOpa3oBaHUsI JOJDKHO OOecCleuuBaTh JOCTHUKEHUE CICAYIOIMIMX IPEAMETHBIX
00pa3oBaTeIbHBIX PE3yJIbTATOB:

7 KIIACC

Pacnio3naBaTh u3y4eHHbIE T€OMETPUUECKHUE (PUTYPBI, ONIPEAEIATh UX B3aUMHOE
pacrnoJiokeHue, H300paxaTh TE€OMETPUYECKUE (PUTYpPBI; BBINOIHATH YEPTEKHU IO
yCIOBUIO 3a1aud. V3MepsATs JNMHENHHBbIE M yIVIOBbIE BEIWYMHBL. Pemarh 3agauu Ha
BBIYMCIICHUE JIJINH OTPE3KOB U BEJIUYUH YTJIOB.

Jlenate rpy0yIo OIIEHKY JTMHEWHBIX U YTIIOBBIX BETUYHMH PEIMETOB B peajbHOU
KU3HU, Pa3MepoOB MPHUPOJHBIX OOBEKTOB. Paznnyarth pa3Mepbl 3THX OOBEKTOB IO
MOPSAKY BEJINUYMHBI.

CTpouTh YEPTEKN K TEOMETPUUECKUM 33]1a4aM (C UCIOJIb30BAHUEM CMBICIOBOM



OTIOpPBI: HABOJIALINE BOIIPOCHI U/UITU AITOPUTMa YU€OHBIX ACUCTBUN).

[lonb30BaTbCAd NpPU3HAKAMH PAaBEHCTBA TPEYIOJBHHUKOB, HCIOJIb30BaTh
IPU3HAKU U CBOMCTBA paBHOOEIPEHHBIX TPEYTOJIbHUKOB IPU PELLICHUH 33/1a4.

IIpoBOIUTE NOKA3aTENBCTBA HECIOKHBIX T€OMETPUUECKUX TEOPEM.

[lonp30BaTbCAd NpHU3HAKAMHM PABEHCTBA IPSMOYTOJIBHBIX TPEYTOJILHUKOB,
CBOMCTBOM MEUaHbl, IPOBEAEHHON K THIIOTEHY3€ IPSIMOYTOJIBHOI'O TPEYTOJIBHUKA, B
pELIEHNU FEOMETPUUYECKUX 3a/1au (C MCIOJIb30BAaHNEM 3pUTENbHOM HATJIAHOCTH U/WIIH
BepOATBHOM OMOPHI).

Onpenensats napauienbHOCTh MPSAMBIX C TOMOILBIO YIJIOB, KOTOPBIE 00pa3yeT C
HUMHU cekylas. Onpeaenars NapajuielbHOCTh NPSIMBIX C NOMOIIBIO PaBEHCTBA
PACCTOSHUM OT TOYEK OJHOM IPSIMOM A0 TOYEK IPYTrOM MPSMOHU.

PemaTe 3a1aun Ha KJjIeT4aTol Oymare.

[IpoBOIUTH BBIYMCIEHUS U HAXOAUTH YHCIOBbIE U OYKBEHHbBIC 3HAUEHHSI YTJIOB
B T€OMETPUYECKUX 3aJayax C MCIOJIb30BAHMEM CYMMBI YIJIOB TPEYIOJBHUKOB M
MHOTOYI'OJIbHUKOB, CBOWMCTB yTIJIOB, OOpa30BaHHBIX IpU MEPECEUCHUH JBYX
NapaJuIebHBIX NPAMBIX CEKylled. Pemrate mpakTHdeckue 3aayd Ha HAXO0XKJICHHE
YTIIOB.

VMeTs npeacTaBiIeHue 0 IOHATHE T€OMETPUYECKOT0 MECTa TOYEK.

@opMyIupOBaTh OINpPEAEICHUs OKPYKHOCTH M Kpyra, XOpAbl U JIHaMeETpa
OKPY’KHOCTH, II0JIb30BaThCA UX CBOMCTBAMHU. YMETh IPUMEHATH 3T CBOMCTBA IPU
peleHnuy 3aaa4.

OpueHTHPOBATHCS B MOHATHUAX: ONMCAHHAS OKOJIO TPEYTOJbHHUKA OKPY/KHOCTb,
LEHTP ONMHUCAHHOM OKpY>KHOCTU. OneprpoBaTh Ha 0a30BOM YPOBHE (paKTaMH O TOM,
YTO OMCCEKTPUCHI YTJIOB TPEYTrOJbHUKA MEPECEKAIOTCS B OJHOM TOYKE, U O TOM, YTO
CEpPEANHHBIE MEPIEHANKYJIAPBl K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OTHOU
TOYKE.

OpueHTupoBaTbCs B TNOHATUAX U ONEpUpPOBaThH Ha 0a30BOM YpOBHE:
KacaTelapHas K OKPY)KHOCTH, TeOopeMa O IEPIEHAUKYISPHOCTH KacaTelIbHOM U
paguyca, IpOBEAEHHOTO K TOYKE KaCaHMS.

HMMeTs mpencraBiaeHue O IMPOCTEHINNX TEOMETPUYECKUX HEPABEHCTBAX, HX
IIPAKTUYECKOM CMBICIIE.

[IpoBOAUTE OCHOBHBIE T'€OMETPUUYECKUE NOCTPOCHMS C IOMOIIBIO LIUPKYJIS U
JIMHEUKU.

8 KUIACC

PacniosHaBaTh OCHOBHBIE BHMJABI  YETBIPEXYTOJIBHUKOB, HX  JJIEMEHTHI,
II0JIb30BAThCS UX CBOMCTBAMU IIPU PELIEHUU T€OMETPUYECKUX 3a/1a4.

OpueHTHpOBaTHCS B NMOHATHUM — TOYKU MEPECEUEHUS MEOUAH TPEYrOJIbHUKA
(1IeHTpa Macc) B pelieHruu 3a1a4.

Biianets noHsATHEM CpENHEN JTUHUU TPEYTOJIbHUKA U TPanelnn, IPUMEHATh UX
CBOWCTBA IIPU PELICHUU MPOCTENIINX N'E€OMETPUYECKUX 3a1ad. VIMETh IpecTaBieHue
o teopeme dasieca U TeopeMe 0 NPONOPLMUOHAIBHBIX OTPE3KaxX, HPUMEHITh UX IS
pElIeHHs] MPAKTUYECKUX 3a/1a4 (C OTMOPON Ha 3PUTENIbHYIO HAIISITHOCTB).

[IpumMeHsATh TNpU3HAKKW MOAOOUS TPEYrOJAbHUKOB B PEIICHUH HECIO0XKHBIX



reOMETPUUYECKUX 33/1a4.

[Tonb3oBaThess Teopemoit Iludaropa s pemieHHss TEOMETPUYECKUX U
PaKTUYECKUX 3a]1a4.

Brnagets TOHATUSIMEM CHHYCa, KOCHMHYCa W TaHI€HCa OCTpOTo yrjia
IPSIMOYTOJILHOTO TpeyroibHUKa. [loab30BaThbCsl ATUMHU TOHATUAMH IS PEIICHUS
PaKTUYECKUX 3aJ1a4 (IIPU HEOOXOIMMOCTH C ONOPON Ha aJITOPUTM MPABUIIA).

Beruncnare  (pa3nuuHbIMH - crioco0amMu) (C OMOpOM Ha  CIPABOYHYIO
uH(POpPMaIIMIO) TUIOU[aAb TPEYroJbHUKA M IUIOMAAM MHOTOYTOJBHBIX (QUTYD
(MoB3ysICh, TI€ HEOOXOAUMO, KaTbKyIATOpOM). [IpUMEHSTH MONTy4YeHHbIE YMEHUS B
MPAKTHYECKHX 3ajjauax.

Bnagerp MOHATHSAMH BIMCAHHOTO M IIEHTPAJIBHOTO YIJIa, HCIOJIB30BaTh
TEOPEMBbI O BIHCAHHBIX YIJIaX, yIJIaxX MEXIY XOpAaMu (CEKYUIMMH) U YIiie MEXIY
KacaTeJIbHOM M XOPJOM NPH PEIICHUH NPOCTEUIINX FT€OMETPUYECKHUX 3a4ad.

Bnanets MOHSATHEM OINHUCAHHOTO YETHIPEXYTOJbHUKA, NMPUMEHATh CBOWCTBA
OMKMCAHHOTO YETHIPEXYTOJIbHUKA MTPU PELICHUU IPOCTEUIITNX 3a1a4.

[IpuMeHsTh TOJIyYeHHBIC 3HAHHMS Ha MPAKTUKE — CTPOUTH MaTeMaTHYEeCKUE
MOJIETH JUISl 33]]a4 PEaJbHON KU3HU U MPOBOJUTH COOTBETCTBYIOLIUE BBIYMCICHUS C
OPUMEHEHHEM IMOJ00MsT M  TPUTOHOMETPUM  (IIOJIB3YACh, TIZ€ HE00XO0IuMO,
KaJIBKYJISITOPOM).

9 KUIIACC

3HaTh TPUTOHOMETPUUYECKHUE (DYHKIIMHU OCTPBIX YTIIOB, HAXOUTh C UX MTOMOIIIBIO
pa3UYHbIC JIEMEHTHI MPSIMOYTOJIBHOTO TPEYTOJbHUKA («pEelICHUE MPSIMOYTOIbHBIX
TPEYTrOJbHUKOB»). HaxoauTe (C MOMONIBIO KalbKyJSATOpa) IJIWHBI M YIIbl IS
HETa0JIMYHBIX 3HAYECHU.

[Tonb3oBaThcs (GopMynamMu NMPUBEIECHUS U OCHOBHBIM TPUTOHOMETPHUUYECKUM
TOXXIECTBOM JUISI HAXOXKJIEHUS COOTHOIICHHH MEXAYy TPUTOHOMETPUYECKUMHU
BEJIMYMHAMU (C OMOPOM HA CIPABOYHYIO UH(OPMAIHIO).

Hcnonb30BaTh TEOPEMBbI CUHYCOB M KOCHHYCOB JIJISl HAXOXKJICHUS PA3TUYHBIX
AJIEMEHTOB TPEYTOJIbHHUKA («PEIICHUE TPEYTOJIbHUKOBY ), IPUMEHATH UX TP PELLICHUH
MPOCTEUILINX T€OMETPUUECKUX 3a/1au.

Bnanets mouatusimu npeoOpazoBanusi MoA00Us, COOTBETCTBEHHBIX YJIEMEHTOB
noa00HbIX Guryp. [loms30BaThes CBOMCTBAMU MOI00MS MPOU3BOIBHBIX QUTYP, YMETh
BBIYHUCIISATH JJIMHBI U HAXOAUTh YIJIbl Yy MOJ00HBIX (puryp (1Mo anroputMy ydeOHBIX
nevicreuit). IlpuMmeHATH cBoOMCTBA MOJOOMS B MPAKTHYCCKUX 3aJadax. YMeETh
MIPUBOUTH MPUMEPHI MMOJOOHBIX (PUTYP B OKPYKAIOIIIEM MUDE.

[Tonp3oBaThCA TeOpeMaMHu (IO BU3YyaJIbHOW OMNOPE) O MPOU3BEACHUN OTPE3KOB
XOp, O IPOU3BEIACHUHN OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeIbHOM.

[Tonb3oBaThCA BEKTOpaMH, MOHMMAaTh WX T€OMETPUUYECKUH U (PU3MUECKUIA
CMBICJI, MPUMEHSTh UX B PEIICHUU T€OMETPUIECKUX U (PU3UYECKUX 3a/1ad. [[puMeHsTh
CKaJISIpHOE MPOU3BE/ICHUE BEKTOPOB JJISl HAXOKICHUS JUTUH U YTJIOB.

[Tonb30BaTHCA METOJOM KOOPJMHAT Ha IIOCKOCTH, IPUMEHSITh €0 B PEIICHUH
r€OMETPUYECKUX U MPAKTUYECKUX 3a/1a4.

Brnanerp MOHATUSIMU TMPaBWIHLHOTO MHOTOYTOJBHUKA, JJITUHBI OKPY>KHOCTH,



JUTMHBI TyTH OKPYKHOCTH ¥ PAJMaHHON MEPHI yTJia, YMETh BRIYUCIISITh TUIOMIAAb KpyTa
M ero Jactedl (c omopoil Ha crnpaBouHyro HH(popmamnuio). [IpuMeHsATs moTydeHHBIS
YMEHHUS B MPAKTUICCKUX 3a/1adax.

Haxoauth ocu (WJIU LEHTPHI) CUMMETpUH GUTYpP, TPUMEHSTH JIBIKECHUS
TUTOCKOCTH B MIPOCTEUIIINX CITyJasiX.

[TpuMeHATh TOMyYeHHBIC 3HAHUSA HA MPAKTUKE — CTPOUTH MaTeMaTHUECKHE
MOJICIH JJIs 3a7]a9 peaabHON JKU3HHU U MPOBOJUTH COOTBETCTBYIOIINE BBHIYUCIICHHS C
MPUMEHEHUEM TIOJ00MS ¥ TPUTOHOMETPUYECKUX (PYHKIUH (MOIB3YsACh, TIE
HEO00XO0JIUMO, KAIBKYISITOPOM).

PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «BEPOATHOCTB U
CTATUCTHUKA» 7-9 KJIACCbI

Hean u3yuyeHus y4eOHOro Kypca

B coBpemenHOM IU(PPOBOM MUPE BEPOSITHOCTH U CTATUCTUKA TPUOOPETAIOT BCE
OOJIBIITYI0 3HAYUMOCTh, KaK C TOYKHU 3PEHUS MPAKTUUYECKUX MPUIIOKEHUN, TaK U UX
posii B oOpazoBaHuu. Kaxaplii 4enoBeK MOCTOSHHO MPUHUMAET PEIICHHUs] Ha OCHOBE
HMMEIOIIUXCS Y HETO TaHHBIX. A 1Jis1 000CHOBAaHHOTO MPUHSTHUS PEIICHUS B YCIOBUIX
HEJOCTaTKa WM U30bITKa uWH(pOpMAMM HEOOXOJAMMO B TOM YHUCIE XOPOLIO
c(OpMHPOBAHHOE BEPOSTHOCTHOE M CTATUCTUYECKOE MbIlUIeHnEe. IMEHHO mo3ToMy
OCTpO BCTajla HEOOXOAUMOCTh CPOPMHUpPOBATH y OOYYAIOUIUXCA, B TOM YHCIIE
obOyuatomuxcst ¢ 3I[1P, ¢pyHKIMOHANIBHYIO TPaMOTHOCTh, BKJIIOYAIONIYI0 B ceOsl B
Ka4eCTBE HEOTHEMJIEMOM COCTABILIIOIICH YMEHUE BOCHPUHUMATh WM KPUTUYECKH
aHAIM3UpOBaTh MHGOPMAIINIO, MPEACTABICHHYIO B Pa3NUYHBIX (opmax, MOHUMATh
BEPOSATHOCTHBIA XapakTE€p MHOTHX pPEAJIbHBIX MPOLIECCOB M 3aBUCUMOCTEM,
MIPOU3BOJIUTh MNPOCTEUIIINE BEPOSITHOCTHBIE PACUEThl. 3HAKOMCTBO C OCHOBHBIMHU
MpUHIMIIAaMU cOOpa, aHaliM3a U MPEJICTABICHUS JAaHHBIX U3 PA3INYHbIX cep KU3HU
o01mecTBa M TOCYJapCcTBa MPUOOIITAET 00YUaIOIIMXCs K OOIIECTBEHHBIM HHTEPECaM.

B crpykType mporpammbl yueOHOro Kypca «BeposTHOCT M CTaTHCTHKa»
OCHOBHOM IIKOJIbI BBIICJIEHBI CIEAYIOLINE COAEPKATEIbHO-METOINYECKHE JIMHHM:
«IIpencraBneHne JaHHBIX U ONKUCATENbHAS CTATUCTUKAY; «BeposITHOCTEY»; « DIEMEHTHI
KOMOMHATOpUKn»; «BBegenue B Teoputo rpadosy.

Copnepxxanue nuaun «lIpencraBieHne JaHHBIX M ONUCATEIbHAS CTATHCTHKA»
CITY’KUT OCHOBOM 7151 (HOPMUPOBAHUS HABBIKOB pa0OThI ¢ HH(GOPMAIIUEH: OT YTEHUS U
HMHTEpIIpeTaluy MHOOpMalUK, MPEACTaBICHHONW B TaOIMWIaX, Ha JauarpaMmax u
rpadukax 10 cOopa, MTpEeACTaBICHUS] M aHAIW3a JaHHBIX C HCIOJb30BAaHUEM
CTaTUCTHUYECKUX XapaKTEPUCTHUK CPEIHMX W pacceuBaHus. Paboras ¢ mgaHHBIMH,
oOyuarorecst ¢ 3I1P ydarcst cauThiBaTh U MHTEPIIPETUPOBATH JTAHHBIC, BHIIBUTATD,
apryMEHTHUPOBaTh W KPUTHUKOBATh MPOCTEHIINE THUIOTE3bl, Pa3MbBIILUIATh Haj
(dakTOopamMu, BBI3BIBAIOIIMMUA HW3MEHYHUBOCTb, W OIICHMBaTh WX BIUSHHUE Ha
paccMaTpUBaeMbl€ BEIMUUHBI U MTPOIIECCHI.

NHTYUTUBHOE NPEACTABIECHUE O CIYYaWHOW W3MEHYMBOCTH, HCCIICIOBAHUE
3aKOHOMEPHOCTEU U TEHJICHIIUNM CTAHOBUTCS MOTUBUPYIOILIEH OCHOBOU ISl U3y4YEHUS
TEOpUHU BeposTHOCTEH. bombioe 3HaueHue s ooydaroniuxcst ¢ 3[1P 3necs umeror



MIPAaKTUYECKHUE 3a/aHUsl, B YaCTHOCTH ONBITHI C KJIIACCHYECKHMMH BEPOSATHOCTHBIMH
MOJIETISIMU.

[loHsiTHE BEpPOSATHOCTH BBOAMUTCS KAk Mepa MpaBIoNnogoOusi CIy4aitHOTro
coObrTus. [Ipu uzyuenuu kypca odyuvatouruecs ¢ 3[1P 3HakomsTCs ¢ mpocTedimuMu
METOJIaMH  BBIYMCIEHUS BEPOATHOCTEH B  CIy4allHBIX OKCIEPUMEHTaX C
PAaBHOBO3MOXHBIMH ~ DJIEMEHTAPHBIMU  HCXOJIaMH, BEPOSATHOCTHBIMH 3aKOHAMH,
MO3BOJISIIONIMMU CTaBUTh U pemiarh Oojee CIoXHBbIE 3adadd. B Kypc Bxonsr
HayaJlbHbIE MPEJCTABICHUS O CIy4allHbIX BEJIMYMHAX M WX  YHUCIOBBIX
XapaKTEPUCTHKAX.

Takke B paMKax 3TOro Kypca OCYLIECTBISETCS 3HAKOMCTBO OOYYarOIIMXCA C
3[IP ¢ MHOXecTBaMHM W OCHOBHBIMH ONEpPAalMSIMH HaJl MHOKECTBaMH,
paccMaTpUBAIOTCSl NPUMEpPbl NPUMEHEHMsS U1 pEIIeHWs 3a1ad, a TaKxKe
HCIIOJIb30BAHUS B JPYTMX MATEMAaTHUECKUX Kypcax U y4eOHbIX MpeaMeTax.

MecTo yueOHOro Kypca B yueOHOM ILJIaHE

B 7-9 wiaccax usywaercs Kypc «BeposSTHOCTH M CTAaTUCTHKA», B KOTOPBII
BXOAsAT pazgensl: «lIpeactaBneHue AaHHBIX UM ONUCATENIbHAsi CTaTUCTUKAY,
«BeposTHOCTEY; «DJIeMEHThl KOMOMHATOPUKWY; «BBeneHue B Teoputo rpadony.

Ha u3ydenue naHHoro xKypca OTBOAUT | y4eOHBIN Yac B HENETIO B TCUCHHE
Kakoro roga odydenus, Bcero 102 yaeOHBIX Jaca.

COAEPXAHUE YYEBHOI'O KYPCA «BEPOATHOCTH U CTATUCTHUKA (I10
I'OAAM OBYYEHUA)

7 KIIACC

[IpencraBnenne NaHHBIX B BUEC TaOMUIl, Auarpamm, rpaduxoB. 3amnoiaHeHHE
Ta0JIHII, YTEHHE U MTOCTPOCHUE TuarpaMm (CTOJIOUKOBBIX (CTOMOYATHIX) U KPYTOBBIX).
Yrenue rpadukoB peanbHbIX MpolieccoB. M3pneuenne nupopmanuu U3 guarpamm u
Ta0JINII, UCTIONH30BAHNE U UHTEPIPETAIIUS TAHHBIX.

OmnucarenpHas CTaTUCTUKA: cpelHee apudmMeTrnyeckoe, MeAuaHa, pa3Mmax,
HauOoJplliee W HaWMMEHBIIIEE 3HAUYCHUS HaOOpa 4YHUCIOBBIX JaHHBIX. [Ipumepsi
CIIy4ailHOM U3MEHYUBOCTH.

*CayyallHbIl 3KCIEpUMEHT (ONBIT) M CiydailHoe coObiThe. BeposiTHOCTH U
yacToTa. PoJib MaoBEPOATHBIX U IPAKTUYECKU JOCTOBEPHBIX COOBITHII B MPUPOJIE U B
oOmectBe. MOHETa U UTPaNIbHAS KOCTh B TEOPUM BEPOSTHOCTEN .

*I'pad, Bepmmna, pedpo. CreneHb BepuuHbl. Yuciao pédep u cymmapHas
crernenb BepiuH. [Ipencrasienue o cesizHoCTH rpada. Llenu u nukiel. [TyTu B rpadax.
O6xox rpada (atinepos myTh). [IpencraBnenue 06 opueHTupoBanHoM rpade. Pemenue
3a/1a4 ¢ MMOMOIIBI0 rpadoB*.

4 3neck u nanee * * 0003HAUYCHBI TEMBI, H3y4eHHE KOTOPHIX MTPOBOJAUTCS B 03HAKOMUTENILHOM Tu1aHe. [lemaror
CaMOCTOSTENIFHO OTIPEIENIIET 00bEM H3Yy4aeMOro MaTepHaa.



8 KUIIACC

[TpencraBieHue qaHHBIX B BUJIE€ TAOJIUL, TUarpaMm, rpauKoB.

MHOX€ECTBO, 2JEMEHT MHOXKECTBA, NOAMHOXeCTBO. Omnepamuu  Haj
MHOXECTBaMU: OOBEAMHEHHUE, NIEpeceueHne, aononHeHne. CBoiicTBa onepanuii Haj
MHO>KECTBaAMU: EPEMECTHUTEIIBHOE, COYETaTEIbHOE, pacnpeneauTeNnbHOE,
BKIITOUeHUs. Vcronb30Banne rpaduueckoro NpeCTaBICHUs MHOXKECTB JJIsl OTIMCAHUS
peanbHBIX IPOLECCOB U SIBJICHUI, IPU PELIEHUU 3a/1a4.

*M3mepenue paccenBaHus AaHHBIX. JlMCHEpCUs M CTaHIAPTHOE OTKJIOHEHUE
YUCJIOBBIX HA0OPOB. J[narpamMmma pacceuBanus *.

OnemeHTapHble  COOBITHS  ciaydaiiHOro onblta. CoydaiiHble  COOBITHS.
BepositHocT coObITHii. ONBITEL C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMHU COOBITHSIMH.
Canyyaitnbiii BBIOOp. CBsI3b MEXKIY MAJIOBEPOSTHBIMU U MPAKTUYECKU JOCTOBEPHBIMU
COOBITUSIMU B MIPUPOJIE, OOIIECTBE U HAYKE.

*JlepeBo. CBOMCTBA JEPEBBEB: EUMHCTBEHHOCTH ITyTH, CYILIECTBOBAaHUE BUCSYEH
BEPILMHBI, CBA3b MEXKIY YHCIOM BEpUIMH U uucioM pedep. [IpaBuno yMHOXKEHHUS.
Pemenue 3aa4 ¢ momolsio rpagos.

[IpotuBomnonoxkueie coObiTHs. [uarpamma Oiinepa. OObeauHEeHUE U
nepecedenre coobiTuii. HecoBmecTHbie coObITHS. DOpMyIia CI0KEHHS BEPOSTHOCTEM.
VYcnoBuast  BepositTHOCTh.  [IpaBuio  ymHOeHusi. He3aBucumbie — COOBITHS.
[IpeacraBnenure sKCliepuMEHTa B BHJIE JiepeBa. PelleHune 3agad Ha HaxXO0XIECHUE
BEPOSITHOCTEN C TOMOIIBIO JE€PEBA CIIYYAMHOTO 3KCIIEPUMEHTA, IUarpamMm Juiiepa ™.

9 KJIACC

[IpencraBiienrie TaHHBIX B BUJI€ TaOIUIl, AMArpaMm, rpaduKoB, HUHTEPIPETALIUS
naHHbIX. UTeHue u mocTpoeHue Tabiuil, JuarpaMm, TpauKoB 1O peaabHbIM JaHHBIM.

[lepectanoBku u ¢daktopuas. CodyeTaHusi U YUCIO codyeTaHui. *TpeyroabHUK
[Tackans™. Pemenue 3a7a4 ¢ UCMOJIb30BAaHHEM KOMOUHATOPUKH.

*T'eomeTpuueckass BeposTHOCTh. CiydallHbIN BBIOOp TOYKU W3 (PUTYpHI Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 JYTH OKPYKHOCTH *.

HcnbiTanue. Ycnex u Heygaya. Cepust UCcnibiTaHUM 10 nepBoro ycnexa. Cepus
ucneiTanuii bepuyiu. BepostHocTu coObITHil B cepun ucnibiTanuii bepuyu.

CnydailHasg BeIMYMHA W pacHpeiesieHUuEe BeposTHOCTeW. MaremaTuuyeckoe
oXujanue u aucnepcusd. [Ipumepsl MaTeMaTHYeCKOTO 0KUJAHNS KaK TEOPETUYECKOTO
CpPEIHETO 3HAYEHUS BEJIMYUHBI. MaTeMaTHueCcKoe O)KUAAHUE U JUCTICPCUS CITyYaliHOU
BEJIMYMHBI «YUCJIO YCTIEXOB B CEPUU UCTIBITAHUN bepHym».

[Tonsitue o 3akoHe OousblMX uyKces. M3MepeHne BEpOSATHOCTEH C MOMOIIbIO
4acTOT. PoJib 1 3HaueHHE 3aKOHA OOJIBIITUX YHCEI B MPUPOJIE U OOIIECTRE.

TIAHUPYEMBIE [IPEJIMETHBIE PE3YJIbTATBI OCBOEHUSI PABOYEI
[IPOI'PAMMbBI KYPCA «BEPOSITHOCTb U CTATUCTHKA» (II0 TOJAM
OBYUYEHUS)

[IpenMeTHbIE pe3yabTaThl OCBOEHUS Kypca « BeposiTHOCTh U cTaTucTrkay B 7—9
KJIACCax XapaKTEPU3YIOTCS CIEAYIOIIUMU YMEHUSMMU.



7 KIIACC

Yurate wuHQOpMANMIO, TPEJICTABICHHYIO B TaOiWlax, Ha Jguarpammax;
Npe/CTaBIsATh JaHHbIE B BHUAE TaONWIl, CTPOUTH JAUArpaMMbl (CTOJOMKOBBIC
(cTosi0uaThie) U KPYTrOBBIE) IO MAaCCUBAM 3HAYEHUH (C UCTIOIBb30BAHUEM 3PUTEIIHLHOM
HaIJISITHOCTH W/WJIH BepOaIbHOM OMOpPHI).

OnuceiBaTh ¥ MHTEPIPETUPOBATH  peajbHbIE  YUCIOBBIE  JIAHHBIE,
Ipe/iCTaBlICHHbIE B Ta0JIMIIaX, HA TUarpaMmax, rpaukax.

OpueHTHpPOBATbCS B MOHATUAX M ONEPUPOBATH MMM Ha 0a30BOM YpOBHE:
cpenHee apupMeTuyecKoe, Merata, HauOoblllee 1 HAaMMEHbIIIee 3HAUYCHUs, pa3Max.

NMmerp mnpencraBieHue O CIydyalHOM M3MEHYMBOCTH Ha TMpUMEpax IIeH,
(bU3MYECKUX BEJIWYUH, AHTPOINIOMETPUYECKUX JIaHHBIX; HMMETh IPEICTABICHHUE O
CTaTUCTUYECKON YCTOWYHUBOCTH.

8 KUIIACC

W3Bnekatb u mnpeoOpa3oBbIBaTh HH(POpPMAIMIO, MPEJICTABICHHYIO B BHJE
Ta0bnuL, AuarpamMm, rpaukoB; MPEACTaBIATH JaHHbIE B BHUJAE TaOJIML, IUarpam,
rpauKoB.

OnuceIBaTh MOCIIE COBMECTHOTO aHAIN3a JAHHBIE C MOMOIIBIO CTATUCTUYECKUX
MOKa3aTelleld: CpeJHUX 3HAYEHUH U Mep pacceumBaHus (pa3max, IUCIEepcus u
CTaHAAPTHOE OTKJIOHEHUE).

HaxonuTh 4acTOThI YHCIOBBIX 3HAYEHUI U YACTOTHI COOBITHIA, B TOM YHUCJE IO
pe3yiabTaraM U3MEpeHud U HaOmoAeHud (C  HCIOJIb30BaHUEM 3PUTEILHOU
HarJISAHOCTH W/WTK BepOaabHON OTIOPHI).

HaxonuTh BEpOSITHOCTH CIIy4alHBIX COOBITUN B OMNBITaX, 3HAs BEPOATHOCTH
AIIEMEHTApHbIX COOBITUH, B TOM UHCJIE€ B OMNbITaX C PaBHOBO3MOXKHBIMU
AJIEMEHTapPHBIMU COOBITUSMH (C HCIOJB30BAHUEM 3pPUTENBHON HArJSAHOCTH W/WIH
BepOaJbHOM OTOPHI).

HNmets mnpencraBieHue O TrpadUUyecKuXx MOJENIX: JEpeBO CIIy4ailHOTro
AKCIEPUMEHTA, JUarpamMMbl DWUJiepa, YuCIoBas mpsmas.

OnepupoBarh MOHATUAMH Ha 0A30BOM YPOBHE: MHOXECTBO, MOJIMHOKECTBO;
BBITNIOJIHSTH ONEpalliy HaJl MHOXECTBAMU: OObEAUHEHUE, IEPECEUCHUE, TOTIOJIHEHNUE;
MEPEUHCIATh 3JEMEHThl MHOXECTB; IMPUMEHSTh CBOMCTBA MHOXECTB (C
MCIIOJIb30BAHUEM BU3YaJIbHOM OMOPHI).

WNmetp mpencraBieHue o rpauueckoM Npe/CTaBIEHHEe MHOXKECTB M CBA3EH
MEXy HUMHU JIJII ONTMCAHUS [TPOLIECCOB U SIBJIEHUH, B TOM YHCJIE IIPU PEILICHUH 3a4a4
U3 JPYTUX Y4EOHBIX MTPEIMETOB U KYypPCOB.

9 KJIACC

W3BekaTh 1 IpeoOpa3oBbIBaTh HH(POPMAIIHIO, TIPEICTABIICHHYIO B Pa3TUYHBIX
MCTOYHHMKAX B BUJE TAOJHII, TUarpamm, rpadvKoB; MPEJCTABIATh JAHHBIE B BHIIC
Ta0IuIl, TUarpamMm, rpapuKoB.



Pemmars mpocTeiiiune 3aaun OpraHn30BaHHBIM MEPe0OPOM BApUAHTOB, a TAKXKE
C MCIIOJIb30BaHUEM KOMOMHATOPHBIX MPABUI U METOJIOB.

HmeTs mpencraBieHHEe OO0 OMMCATENBHBIX XapaKTEPUCTHKAX JJIsi MacCHUBOB
YHUCJIOBBIX TaHHBIX, B TOM YHCJIE CPEAHUE 3HAUCHUS U MEPBI PACCEUBAHUS.

HaxoauTs 4acTOThl 3HAYEHUN U 4YaCTOTHI COOBITUS, B TOM YHCIIE IOJIB3YSACh
pe3ysibTaTaMy MPOBEAEHHBIX U3MEPEHUIM U HAOIIOAEHHM (C OMOPOil Ha CIPaBOYHYIO
uH}opMaIuio).

HaxoauTs BepoOATHOCTU CIydalHBIX COOBITHI B HM3YYCHHBIX OIBITaX, B TOM
YUCJIE€ B OMNBITaX C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMHU, B CEPHSX
WCIIBITAHUM J10 TIEPBOTO YCIIEXa, B CEpUAX UCIIBITAHUN bepHyIuIn.

NmMers mnpencraBieHue O CIy4YalHOM BEJIIMYMHE W O PACHPENCIICHUN
BEPOSATHOCTEM.

NMeTp mnpencTaBieHUE O 3aKOHE OOJBIIMX YHCET KAaK O MPOSIBICHHUU
3aKOHOMEPHOCTH B CIIy4allHOM M3MEHUYMBOCTH M O POJIM 3aKOHA OOJBIIMX YHUCEN B
MIPUPOJIE U OOIIECTRE.



TEMATHUYECKOE IIJTAHUPOBAHUE

TemaTnueckoe IUIAHUPOBAHWE W KOJUYECTBE YacOB, OTBOAUMBIX Ha OCBOEHHE KAXKIOM TEMbl Y4EOHOro mnpeaMera
«MatemaTuka» (QenepaibHON alanTUPOBAaHHOW OCHOBHOW 00pa3oBaTeNIbHOM MpOrpamMmbl OCHOBHOTO OOIIETr0 0Opa30BaHHUs
o0yyJaroImuxcs ¢ 3aJep>KKOM ICUXMYECKOro pa3BUTHs, B LI€JIOM COBMAJAIOT C COOTBETCTBYIOIIMM pa3zzeiioM (enepanbHOi
paboueii mporpamMmsl yueOHOTO npeamera «MaTtematrka» 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 00111eT0 00pazoBanus. [Ipu
sToM OpraHuzanus BIPABE caMa BHOCHTb M3MEHEHHUs B COJEpP)KAHUE M paclpeaesieHue y4eOHOro Marepuajia Mo rojam
oOy4eHHs, B TMOCJIEAOBATEIbHOCTh H3YYEHHUS TEM M KOJUYECTBO YacOB HA OCBOEHUE KaXJIOH TEMBI, OIpEJeICHHE
OpraHu3alUOHHBIX (popM 0OydeHus U T.11. OOOCHOBAHHOCTh JAHHBIX U3MEHEHUH OINpeAessieTcsl BBIOpaHHBIM 00pa30BaTeIbHON
opranuzanuer YMK, nnuBuayanbHpIMU ICUXOPU3NIECKUMH OCOOCHHOCTSIMU KOHKPETHBIX oOyuatouuxcs ¢ 3[1P, crenensio
YCBOGHHOCTH HMMH Yy4eOHBIX TE€M, PEKOMEHJAIUsIMU IO OTOOpYy M ajanTauud y4eOHOTro Marepuaja I0 MaTeMaTHKe,
IpencTaBIeHHBIMU B [10sSICHUTENBHOM 3anUCKeE.

5 knace (He menee 170 1)

Ha3zBanue
pa3neJa (Tembl)
Kypca (4uciao

OcHoBHOE cogepkaHue

OcHoOBHBIE BUBI 1eSITeIbHOCTH 00y4aI0IIMXCH

4acoB)
HartypanbHbie Hecatnunas cucrema cuucieHus. Psap HaTypanpHbIX uMcel. |Uurarh, 3anucbiBaTh, CPABHUBATH HATYPAJIbHBIC 4YHUCIA,
uuciaa. JleiicrBus ¢ |Hatypanbnbiii psa. Uucno 0. HarypanbHble 4nciia Ha KOOp-|y4acTBOBATh B OOCY:KI€HMH CIOCO0OB YIIOPSAIOYMBAHUSA
HATYPAJbHbIMH nuHaTHOM TmipsiMoil. CpaBHEHME, OKPYIJIEHHE HATYypPAIbHBIX |4UCE.
YK CJIaMH YHCEIlL. HN300paxaTh KOOPAMHATHYIO IPIMYH0, OTMedYaTb 4KCIIA

(43 u)

ApudmeTndeckre JEHCTBUS C HaTypalbHBIMH YHCIAMHU.
CaoiicTBa Hy/IsI OpPU CIOKEHWM M YMHOXKEHHUM, CBOMCTBA
eIUHUIIBI  TpU  yMHOXeHWW.  llepemecTurensHoe |
COoueTaTrelbHOE  CBOMCTBA  CJOXKEHHUSI UM YMHOXXEHHS,
*pachpeIeMTENLHOE CBOMCTBO yMHOKEHHS * 4,

TOYKaMU Ha KOOPAMHATHOM NPSMOW, HAXOAUTH KOOPIUHATHI
TOYKH.

HccnenoBarh cBolicTBa HaTypaibHOTO psiaa, uncen 0 u 1 npu
CJI0KEHUU U YMHOXXEHHUH.

Hcnoab30BaTh NPaBUIIO OKPYIJIEHNS HATYPAJIBHBIX YHACET PU
HEO0OXOIUMOCTH C OMOPOI Ha aNTOPUTM TIPABHIIA.




*JlenuTem W KpaTHbIE® dYHCIa, PA3IOKEHHWE 4YHCIa Ha
MHOxkuTenu. [lenenne ¢ ocratkoM. [Ipoctbie u cocTtaBHBIC
yucna. *[Ipusznaku genmumoctu Ha 2, 5, 10, 3, 9*

CreneHb ¢ HaTypaJIbHBIM [10KA3aTEIIEM.

UucnoBble BhIpaKeHUS; TOPSIAOK JECHCTBUH.

Pemienne TeKCTOBBIX 33124 Ha Bce apu(MeTHIecKne AeHCTBUS,
Ha JIBM)KECHUE U MOKYIIKH.

BeinonHaTs apudmerndeckue AeHCTBHA C HaTypalbHBIMU
YUCJIAMH, BBIYUCJIATH 3HAYEHUS YHUCIOBBIX BBIPAXKEHUU CO
ckoOkaMu 1 6e3 CKOOOK.

3anucpIBaTh IPOU3BEJCHUE B BUJIE CTEIICHU, YUTATH CTEIICHH,
HCMOJIB30BATh TEPMHHOJIOTHI0 (OCHOBaHUE, I10Ka3aTellb),
BBIYHC/ISITh 3HAYEHUsl CTENeHed npu HeoOXOAUMOCTH C
BHU3yaJIbHOW OIIOPOM.

BbInoTHATL, TNPUKUAKY M OIEHKY 3HAYCHUM YHCIOBBIX
BBIPDAKCHUI, MpPeAIaratb U NPUMEHATh NPUEMBI MPOBEPKH
BBIYUCIICHUM.

Hcnonp30BaTh 0HpU  BBHIYMCICHUSX MepPeMeCTUTEIbHOE H
coyeTrarejbHOEe CBOMCTBA CJOKEHHSI W  YMHOKEHHS,
*pacnpeneauTebHOe CBOICTBO YMHOKeHUs™;
dbopmynHpoBaTh U TNPUMEHATH IMpaBUiIa MPeodpa3oOBaAHHA
YHCJI0BBIX BbIPA’KEHUI HA OCHOBE CBOMCTB apu(hMeTHUECKUX
AeHCTBUA MPU HEOOXOAMMOCTH ¢ HANIPABJISIIONIEH TOMOIIBIO.
@opMyJIMPOBATh ONpeIeJeHUsl JEIUTeNs U KpaTHOro (c
OTOPOY HA aNITOPUTM MPaBUIIA), HA3BIBATH JACITUTENIN U KPATHBIE
qlclia; Pacmo3HaBaTh IIPOCTbIE U COCTaBHBIE  4YHCIIA;
(¢hopMyIMpPOBATH U MPUMEHSATH NPU3HAKH JICIUMOCTH Ha 2, 3,
5,9, 10, (c omopoii Ha anrOpuTM NpPaBUJIA); MPUMEHATH
AJITOPUTM  PA3JIOKEHUS YHCIA HA IPOCThIE MHOXXHUTEINH;
HAXOJHUTh OCTATKH OT JICJICHUS U HEMOJIHOE YacTHOE.
Pacno3HaBaTh WCTUHHBIE U JIOXKHBIE BBICKa3bIBaHUS O
HAaTypaJIbHBIX YHCIIAX, IPUBOAUTDH NPUMeEPbI U KOHTPIIPUMEPHI,
CTPOUTH BBICKA3bIBAHUS W OTPHUIAHMS BBICKA3bIBaHUI O
CBOMCTBAX HaTypaJbHBIX YHCEN C OMOPOM Ha oOpasell.

Pemiarp TEKCTOBBIC 3alaud  apU(METHUYECKHM CIIOCOOO0M,
HCNO0JIb30BAaTh 3aBHCHMOCTH MEXIYy BEIMYMHAMH (CKOPOCTb,
BpeMsl, PacCTOSHUE; 1I€Ha, KOJIUYECTBO, CTOMMOCTh U JIp.) TPHU
HEO0OXOJIMMOCTH C MCIOJB30BaHUEM CIPABOYHON WH(MOpMaIu:
AHAJIM3MPOBATH TEKCT 3a/1a4k, nepeGopMyJIHPOBATH YCIOBUE,
U3BJIEKATH HE00X0TUMbIE JAaHHBIC, YCTAaHABJIHMBATH
3aBUCUMOCTH MEXIy BEIMYMHAMU TMPH HEOOXOIUMOCTH C




HaIIPABJIAOLIEH ITIOMOLIBIO.

MoaeanpoBaTh XOJ PELICHUS 33a4d C MOMOIIbIO PUCYHKA,
CXEMBI, TAOIUIIBL.

IMpuBoaurs, pa3duparb pasIUYHBIC
pemeHuil  TeKCTOBBIX 3adad  (mpu
HAIPAaBIIAIONIEH TOMOIIIBIO).

C nomMombI0 MeJarora OUEHUBATH IOJYYCHHBIM pE3yJIbTar,
OCYHIECTBJISATh  CAMOKOHTPOJb,  IIPOBEpsii  OTBET  Ha
COOTBETCTBHUE YCIIOBHIO, HAXOUTh OIINOKH.

*Pemath 3aga4uM ¢ MOMOIIBLIO TMepedopa BceX BO3MOKHBIX
BapHAHTOB®.

3HAKOMUTHCS C HCTOPHEH Pa3BUTHs apU(PMETUKH.

pCIICHUS,  3alKCh
HEOOXOIUMOCTH C

Harasinnast
reomerpus. Jlunnu

HA MIOCKOCTH
(12 )

Touka, npsimMas, oTpe30K, Jyd. Jlomanas. M3mepeHue IIMHbBI
OTpe3Ka, METPUYECKHE EAMHULbL M3MEpPEHUs  JJIMHBIL.
OKpy’>KHOCTb U KpYT.

[TpakTiaeckas pabota «IlocTpoeHne y3opa U3 OKPYKHOCTEH.

VYron. Ilpsamon,
N3mepenue yrios.

OCTpBIM, TYNOH M PpPa3BEPHYTHIA YIUIBL

[paktuuaeckas pabora «IlocTpoeHune yriosy.

Pacno3naBarb Ha 4eprekax, pPHUCYHKaX, ONHUCHIBATD,
UCIOJIb3YSl TEPMUHOJIOTHIO, M HM300paskaTb C IIOMOIIBIO
YepTEXKHBIX ~ MHCTPYMEHTOB  (IIpM  HEOOXOJUMOCTU IO
BU3YAJIbHOW OIOpE): TOUYKY, HPAMYIO, OTPE30K, JIyd, Yrod,
JIOMaHYI0, OKPY>KHOCTb.

Pacno3naBath, NMpUBOAMTH NMPHMeEPHI OOBEKTOB PEATBLHOIO
MHUpa, UMEIUX (OpMy HU3YYEHHBIX (UTYp, OIEHHBATH WX
JIMHENHBIE pa3MEpHI.

Hcnoab3oBaTh JUHENHKY U TPAHCIIOPTHP KaK MHCTPYMEHTHI JJIS
IIOCTPOEHHS U U3MEPEHMS: M3MEPATD JIMHY OTPE3Ka, BEIMUMHY
yria; CTPOMTH OTPE30K 3aJaHHOM JUIMHBIL, YIOJI, 3aJaHHOU
BEJINYMHBL;, OTKJIAABIBATH LIUPKYJIEM PaBHBIE OTPE3KH, CTPOMTH
OKPYKHOCTB 33/IaHHOT'O pajuyca.

N300pakarh KOHQUIypallud TeOMETpUYECKUX GUryp us
OTPE3KOB, OKPYKHOCTEH, MX 4YacTeid Ha HEJIWHOBAHHON U
KJeT4yaToil Oymare; mpeajaratb, ONMHCHIBATH M 00CYKIATh
Cnoco0bl, AJNrOPUTMbI IIOCTPOCHHS IIOCIE COBMECTHOTO
aHaiu3a.

Pacno3naBath M M300paxkaTh Ha HEJIMHOBAHHOM M KJIETYATON
Oymare TpsMOW, OCTpbI, Tymo#l, pa3BEPHYTHIN  YIJIbI;
CPAaBHUBATDH YIJIBL.




BoIuuciasiTh JJIMHBI OTPE3KOB, JIOMAHBIX.

IMonuMaTh W HCHOOJB30BATHL MPH PpPelIeHHH  3a7a4
3aBHCUMOCTH MEX]y €IMHUIIAMUA METPUUYECKON CUCTEMBI Mep;
3HAKOMHTBCSI C HEMETPHUUECKUMH CUCTEMAMU MEP; BbIPAKATH
JUIMHY B Pa3JIMYHBIX €MHUALIAX U3MEPEHUS IIPH HEOOXOAUMOCTH
C OTOPOi Ha CHPABOYHYIO HH(OPMALHIO.

HccaenoBarh GUTrypbl U KOHOUTYpAILTUH, UCTIONB3YS HU(POBLIE

peCypChl.

OOLIKHOBEHHEIE
npoou
(48 1)

Hpo6sb. IlpaBunbHble M HenpaBwibHble ApoOu. OCHOBHOE
cBoiicTBO Apodu. CpaBHEeHUE IpoOeit.

CrnoxeHne U BRIYUTaHUE OOBIKHOBEHHBIX ApoOeil. CMmemanHas
IpoOb. YMHOXEHHE U JeJeHHEe OOBIKHOBEHHBIX JApo0eii;
B3aMMHO-00paTHBIE IPOOH.

Pemenue TeKCTOBBIX 3aay, coiepkaumux Apoou. OCHOBHBIE
3a/1a4d Ha Jpoowu.

[TpumeHeHue OyKB 1is 3alIUCH MaTEMAaTUYECKUX BBIPAKEHUH U
IIPEIOKECHUH.

MopaeaupoBath B TpapHUyUecKoi, NpeaAMETHOH ¢opme, C
IIOMOULIBI0 KOMIIBIOTEPA IIOHATHS W CBOWCTBA, CBS3aHHBIE C
OOBIKHOBEHHOM JAPOOBIO.

YuTaTh M 3aNHCHIBATH, CPABHUBATH OOBIKHOBEHHBIE JIPOOH,
npeniaraThb H 00CyKIaTh COCOOBI YIOPSIOUYMBAHUS IpOOei.
M300paxkarp  OOBIKHOBEHHbIE ~ ApoOM  TOYKAMU  Ha
KOODAMHATHOM  IPSAMOW;  HMCHOJIB30BAaTh  KOOPAMHATHYIO
HPSMYIO JUIsl CPABHEHUS IPOOEi.

®opMyJIMpPOBaTh, 3aNIUCHIBATH € MOMOIILI0 OYKB OCHOBHOE
CBOWMCTBO OOBIKHOBEHHOM JpoOW C Omopoi Ha MpaBHIIO;
HCNO0JIb30BaTh OCHOBHOE CBOMCTBO APOOM M *COKpalieHus
npobeit M mpuBeneHHs IpoOM K HOBOMY 3HAaMEHATENI0 B
MPOCTEHIINX CITydasx™®.

IpencraBasary 10 00pa3ly cCMellaHHY JApoOb B BHJE
HENPaBUJIBHOM M  BBUICIATH LEIYyKHD 4YacTb 4YHUCIA W3
HEMpaBUIBHOM podu.

BoinoaHATL apudgMeTnyecKue JeicTBUs C OOBIKHOBEHHBIMU
OpoOsMU B TMPOCTHIX CIydYasx; TPHMEHATh CBOHCTBA
apudmeTnyeckux AeMCTBUMA sl pallMOHATN3AUU BEIYUCICHHI.
BbINOJHATL NPUKUAKY M OLEHKY DPE3ylbTaTa BBIYMCICHUM;
npeaarath ¥ NPUMEHATh NPUEMBI IPOBEPKH BBIYMCICHUMN.

IMpoBoauTh HCc/enOBaHUS CBOWCTB JpoOeid, omupasch Ha
YHUCIIOBbIE JKCHEPUMEHTHl (B TOM 4HCIE€ C IIOMOIIbIO
KOMIIbIOTEPA).

Pacno3HaBaTh UCTHUHHBIE U JIOKHBIE BBICKA3bIBAaHUS O JPOOSX,




NPUBOAUTH NPUMEPbI U KOHTPIPUMEPBHI.
Pemath mpocTeiMe TEKCTOBBIC 3aJlayd, COJEpIKaIlne
JIpOoOHBIC JaHHBIC, M 337a4d HA *HAXOXKICHHE YacCTH IIEJIOTO U
L[EJIOTO IO €r0 YacTH; BHISABJSTH HX CXOACTBA M Pa3IHIHUsI™,
MoaeaupoBaTh XOJ PELICHHS 3a/la4d C MOMOIIBIO PHCYHKA,
CXEMBI, TAOIUIIBI.

I[IpuBoaNTHL, pa3déupaTh, OIEHHBATH pPA3JIMYHBIE DPELICHUS,
3alUCH PEIICHUH TEKCTOBBIX 3a7ad IPH HEOOXOIMMOCTH C
HaIIpaBJIAOIIEH TOMOILBIO.

C nmoMombI0 MeAarora OMeHWBATh TOJTYYCHHBINH pe3yabTarT,

OCYIICCTBJISATHL  CAMOKOHTPONIb,  IIPOBEpss  OTBET  HAa
COOTBETCTBHE YCJIOBHIO, HAXOAUTH OIHOKH.
3HAKOMUTHCS C UCTOPHEH Pa3BUTHS apU(PMETUKY.

Harasauas MHOroyrofabHUKH.  UeTHIPEXYrONBHUK,  IPAMOYTOJBHUK, | PacmosnaBaTh, W300paaTh C IOMOINBIO  YEPTEKHBIX

reoMeTpHusi. KBaJIpar. MHCTPYMEHTOB M OT pyKHM, MOJEIMpOBaTh M3 OyMaru

MHOTOYTOABHUKH | TpeyrommHiK. MHOTOYTOJIbHHKH.

(10 4.) TTIOMa/bs U TEpUMETp MPSIMOYTOTBHHKA H MHOTOYTONLHIKOB, | IPHBOMUTE MPUMEPEI 0OHEKTOB PEaTbHOro MUPA, HMEIOMIHX
COCTABNIEHHBIX M3 TPAMOYTOIBHHKOB, €AMHULB! n3Mepems|(POPMY — MHOTOYTONBbHHKA, NpAMOYTOJIbHIKA, - KBalpata,
nomay. TlepHMeTp MHOTOYTOTHHHKA. TPEYTOJILHUKA, OEHHBATH WX JINHEIHBIE PA3MEPBL

BoluMcATh: TNEpUMETP TPEYrOJbHHUKA, MPAMOYTOJIBHUKA,

MHOTOYTI'OJIbHUKA; IUIOIAAb MPSIMOYroJIbHHKA, KBajpara (Ipu
HEO0XO/IMMOCTH C ONOPOM Ha allTOPUTM YUE€OHBIX JeHCTBUI).
N300pakarh OCTpPOYTOJIbHBIE, MIPSIMOYTOJIbHBIE u
TYIOYT'OJIBHBIE TPEYTOJIbHUKHU.

Ctpouthb Ha KjeryaToi Oymare KBaaparT M MPSIMOYTOJIBHHK C
3alaHHBIMHU JUIMHAMU CTOPOH.

HccaenoBarh cBoiicTBa NPSAMOYTOJIbHUKA, KBaApaTa IyTEM
HKCIEpUMEHTa, HaOIIOACHUs, U3MEPEHUs, MOJCIUPOBAHMS;
CpaBHUBATh CBOMCTBA KBAJIpaTa U NPSIMOYTOJbHHUKA.
Pacno3HaBatb HCTHHHBIE U JIOXKHBIE BBICKA3bIBAHUSA O
MHOI'OYT'OJIbHUKAX, PUBOAUTH NPUMePbl U KOHTPIIPUMEDEI.
HccaenoBath 3aBHCHUMOCTSD IIJIOIIAAM KBAAPATA OT JJIUHBI €r0
CTOPOHBI.




Hcnoab3oBaTh ¢BOMCTBA KBAJIPATHOM CETKU UL IIOCTPOEHUS
buryp;  pa3douBaThb  IPAMOYIOJIBHUK  Ha  KBaJparsl,
TPEYrOJIbHUKU; COCTABJATH (GUIYpbl M3 KBaJIpaTOB U
HIPSIMOYTOJIbBHUKOB U HAXOJUTh MX IJIOLIA/Ib, Pa30UBaTh (PUTYpHI
Ha IPSMOYTOJbHUKH U KBaJpaThl U HAXOAUTh UX IUIOIIAb (IIpU
HEO0XOIMMOCTH C HAIPABJISIONIEH TOMOLIBIO).

Beipa:kaTh BeIMYMHY IUIOIAAM B PaA3JIMYHBIX EIMHULAX
U3MEpPEHUsI METPUYECKOM CHCTEMBI Me€p, MCHO0JIb30BaTh
3aBMCHUMOCTH MEKJy METPUYECKUMH CAVMHULAMU H3MEPEHUs
IUIOINAAM TpU HEOOXOAMMOCTH C OINOpPOH Ha CHPAaBOUYHYIO
MH(pOpMAaLIUIO.

3HAKOMHTBCA C NpUMepaMH HPHMEHEHUsl IUIONAId |
IIepuMeTpa B IPAKTUYECKHX CUTyauusx. Pemats 3agadyu u3
peanbHOM JKU3HU, IPU HEOOXOIUMOCTH C OIOPOM Ha aJrOpUTM
IIPaBUIIA, 00CYKAATHh Pa3jIM4YHble CIIOCO0BI PEIIECHUS 3a1a4.

JlecaTuanbie
npoou
(38 u)

Hecsatuunas 3anmuck apodeit. CpaBHEHUE ACCATUIHBIX APOOCH.

JeiicTBus ¢ necATHUHBIMEU Apo0siMu. OKpYTIICHHE JECITUIHBIX
Ipobeii.

Pemenune TexcToBBIX 3amad, coaepxamux Apoou. OCHOBHBIE
3a/1a4¥ Ha JpOOH.

IIpencraBasATh OECATUUHYIO OpoOb B BHUAE OOBIKHOBEHHOM,
YUTaTh M 3aMUCHIBATh, CPABHHUBAThH JCCATHUYHBIE ApoOU,
npeniaratb M 00CY:KAaTh CHOCOOBI  YIOPSAAOYMBAHUSA
JECATHUYHBIX JPOOEH.

N300pakarh JIecsITUYHBIE JIpOOM TOYKAMH Ha KOOPJIMHATHOM
IIPSAMOM.

BoISIBAATH CXOACTBA M Pa3jM4usi IPaBUI apU(PMETHUECKUX
JIEUCTBUM ¢ HATYPAJTbHBIMU YHCIIAMU U JECATUIHBIMH JIPOOSIMHU,
MOCJIE COBMECTHOI'O aHAJU3A.

BoeinmoanaTs apudMeTuyeckre JEUCTBHS C  JIECATUYHBIMU
IpoOsSMHU; BBIMOJHATH, TPHKUAKY W OIEHKY pe3yjbTara
BBIYUCIICHUM.

I[pumensith cBoiicTBa apupMETUUYECKUX JCUCTBUM s
parMoHaTN3aIluY BEIYUCIICHH.

[IpuMeHsATH NPABUJIO OKPYIJIEHUS JECITUYHBIX JpOOei, mpu
HEOOXOIMMOCTH C BU3YaJIbHOU OMTOPOH.

IMpoBoauTh HCCJIEAOBAHUSI CBOMCTB JECATUYHBIX JpoOeH,
OMUpasCh HA YHUCIOBBIE OSKCHEPUMEHTHI (B TOM YHCIE C




MTOMOIIIbIO0 KOMITBIOTEPA).
Pacno3HaBaTh UCTHHHBIC U JIOKHBIE BbICKa3bIBaHUS O APOOSIX,

NPUBOAMTH  NPUMEPbl U KOHTPIPUMEPHI, CTPOUTH
BbICKA3BIBAHUSA U OTPUIIAHUS BHICKa3bIBAHMIA.
Pemarh npocreimme TEKCTOBBIE 3aJayd, COAEpKallUe

JpoOHBIE TaHHbIE, U HA *HAXO0KJEHNE YaCTH LIEJIOTO0 U 1IeJI0ro 110
€ro 4acTU*; BBISABJISATH UX CXOACTBA M Pa3In4usl.
MopaeanpoBaTh X0 DPELICHUs 3aJayd C IIOMOILBI PUCYHKA,
cxembl, Tabmunbl. Pa3éuparp paziauyHble peLICHUs, 3alHUCU
pELICHUH TEKCTOBBIX 3a/1a4.

OnepupoBaTh IpOOHBIMU YHCIAMHU B pEAlbHBIX >KM3HEHHBIX

CUTyalusIx.
C NMNOMOIIBI0 IIeJarora OIMCHUBAThb HOqueHHBIfI pe3yiibTar,
OCymeCTBJIATDH CaAMOKOHTPOIJIb, IIpOBEPAA OTBCT Ha

COOTBETCTBUE YCIOBUIO, HAXOAUTH OLUIMOKH.
3HAKOMMTBCS ¢ HCTOPHEl pa3BUTHS apUDMETHKU

Harasinnast
reoMeTpus.
Tena u purypsbi
B IPOCTPAHCTBE
(99

*MHororpanHuku. M3o0pakeHue MHOrorpaHHukoB. Mopaenu
IIPOCTPAHCTBEHHBIX TEIL.

[TpsmoyronbHbI napamnenenunen, kyo. Pa3séprku kyba u
napajuleJenunena.
O06béM KybOa, MPsIMOYTOJIBHOTO Mapajuienenuneaa’™.

Pacno3zHaBaTh Ha 4epTeskax, PHUCYHKAaX, B OKpYKalolleM
MHpe IIPSIMOYTOJIbHBIN Mapasuiesenumnes, Kyo, MHOTOIpaHHHKH,
ONUCHIBAThb, MCHOJIB3YSl TEPMHMHOJIOTHI0, OLEHUBATH
JIMHENHBIE Pa3MEpBI.

I[MpuBoauTH MPUMePBI OOBEKTOB PEANTBHOIO MUpPA, UMEIOIINX
¢bopMy MHOrOrpaHHUKA, MPSIMOYTOJIBHOTO Mapauielenumesa,
KyoOa.

N300pazkath Ky0 Ha KieT4aToil Gymare.

HccaenoBarn CBOMCTBA KyOa, MPSAMOYTOJIbBHOTO
napajuleJIenuIe a, MHOTOTPAaHHUKOB, UCIOJB3Ysl MOJEIU IIpU
HEO0OXOIMMOCTH C HAMPaBJISIOUIEH TOMOIIBIO.

Pacno3snaBath,  pa3BEPTKM KyOba M Hapajliesenumesna.
MoaenupoBath Ky0 U napajuieienunesn u3 Oymaru U npodux
MaTepuasoB, Mo 00pasiy.

Haxoauth u3MepeHMs, BBIYMCJAATH IUIOIANAb IIOBEPXHOCTH;
00BEM Ky0Oa, MPSIMOYTOJIBHOTO Mapaijesenunesa ¢ onopoi Ha
QITOPUTM YYEOHBIX JIEHCTBUM; HCCAEA0BATH 3aBHCHMOCTh




00Bnéma Kyba oT JUITHHEI ero pedpa.

Ha6sio1aTh ¥ NPOBOAUTH AHAJOTHM MEXIy MOHITHUSAMU
UIOMIAIU U 00bEMA, TIEPUMETPA U TUIOIIA TN TOBEPXHOCTH.
Pacno3naBarh, UCTUHHBIE U JIOKHBIC BBICKA3bIBaHUS O
MHOTOI'DaHHUKAX, MPHUBOAUTH NPUMEPbI U KOHTPIPUMEDSHI.
Pemarnp 3amauu U3 peaabHON KU3HMU.

IloBTOpPEHME
M 00001IIEeHHE
(10 4.)

[ToBTOpEHHE OCHOBHBIX MOHATHI M METOJIOB Kypca 5 Kiacca,
000011IeHrE 3HAHU.

BoruucasaTs 3Ha4YeHUs BBIPAKEHUN, COEPKAILUX HATYPAJIbHbBIC
quciia, OOBIKHOBEHHBIE U JIECATUYHBIE JPOOM, BBIIOIHATH
npeoOpa3oBaHMs YKCEN MPU HEOOXOIMMOCTH C HaAIpaBJISIONIEH
MTOMOIIBIO.

BeiOupars cmocod  CpaBHEHMs  4YUCEl,  BBIYHCICHUH,
NpUMEHATHh CBOiicTBa apudmeTrnueckux JedcTBuil  Juid
paloHaIN3aluy BEIYUCICHUH.

OcyiecTBJIATh CAMOKOHTPOJIb BBIIIOJIHAEMBIX ACUCTBUA M
CaMOIIPOBEPKY pe3yibTaTa BEIYNCICHUM.

Pemath mpocreiilime 3amauM U3 PEAJbHOW  KU3HU,
NPUMEHATh MaTeMaTH4YecKHe 3HAHUsl U1 PEIICHUA 3a1a4 U3
JpYTruX y4eOHBIX IPEAMETOB.
Pemiate mpocreiiiuue 3agaymu
CPABHHBATBL  CIIOCOOBI  PEILEHUs
pannoHAaJbLHBIN €c10Co0.

Pa3HBIMU
3a/a4H,

crnocodamu,
BbIOMpPAThH

6 knacc (He menee 170 9)

Ha3Banue
pasaeJa (TemMbl)
Kypca (4uciao

OcHoBHOE CoACpKaAHUEC

OcHoBHbBIE BHABI 1eSITEJIbLHOCTH Oﬁy‘{alOIIII/IXCH

4acoB)
HarypajibHbie Apudmernueckue AeMCTBUSI ¢ MHOTO3HAYHBIMU HATYPaJbHBIMY | BBIMOJHATL apudMeTHYeCKHE TeHCTBHSI C MHOTO3HAYHBIMU
ymciaa yrciaMu. YWCIOBBIE  BBIPKEHUS, TMOPSAIOK JCHCTBUIL, |HATYpPATbHBIMM YHUCJIAMU, HAXOAUTh 3HAYEHHS] YHCIIOBBIX
(30 ) WCIIOJTh30BaHNe CKOOOK. OKpyTieHne HATypaTbHbBIX YHCE. BBIPOKEHHI CO CKOOKaMH U 0€3 CKOOOK; BBIYMCIATH 3HAYEHHSA




Jlenurenu v KpaTHbBIE YMCIA; *HAMOONBIIUI 00NN AETUTENb U
HauMeHblee ollee KpaTHoe *.

PaznoxeHnune 4wnciia Ha MPOCTBIE MHOXKHUTENH. JlenmMMocTb
CYMMBbI U NIPpOU3BeJcHU. JleJIeHre C OCTaTKOM.
Pemenue TeKCTOBBIX 3a/1a4.

BBIPAXECHU, COIEPIKALUX CTEIIEHHU.

BbINOJHATL NPUKUAKY M OLEHKY 3HAYECHUH YHUCIIOBBIX
BBIPA)KCHUH, IPUMEHSITh PUEMBI IPOBEPKH PE3yJIbTATa.
Hcnonp30BaTh IIpY  BBIYMCICHUAX MepeMecTUTelbHOe M
coyeTarejlbHOe CBOWCTBAa CJOKEHHSI M  YMHOKEHHS,
*pacnpenejuTebHOe CBOIICTBO YMHOKEHUSI OTHOCUTEIbLHO
CJ10KeHus ™, CBOICTBA apu(MeTHYECKHX J1eliCTBHI.
HccnenoBarh  4YHUCIIOBBIE  3aKOHOMEPHOCTH,  IPOBOJUTH
YHCIJIOBBIE IKCIIEPUMEHTHI.

@®opMyJIMpOBATh OMNpededeHHs JICIUTENId W KpaTHOro,
HauOOJbIIEro OOIIEro JEIUTENs MU HAUMEHbIIEro O0OIIero
KpaTHOI'O, MPOCTOI0 M COCTABHOI'O YHWCEJ; HCIOJIb30BATH 3TH
MOHSTHS IIPU PELIEHUHU 3a]1a4 (IIPH HEOOXOAUMOCTH € ONIOPO Ha
QJITOPUTM TIPABUJIA).

I[puMeHsITL AJITOPUTMBI BBIYUCICHHUS HAHOOJBIIEro OOIIeTo
JIENUTeNs] W HauMEHBIIEro OOIIero KpaTHOrO [JBYX YHCEI,
QJITOPUTM PA3JIOKEHUS YHUCIIa HAa IPOCThIE MHOKUTEH.
HccnenoBath cBoiicTBa IE€IMMOCTH CyMMBl M IPOM3BEICHUS
YuCell ¢ ONOPOM Ha BOMPOCHBIN MIIAH.

IIpuBoauTH, NpUMePbI 4YHCEN C 3aJaHHBIMH CBOWCTBAaMHU,
pacno3HaBaTh BepHble M HeBepPHbIe YTBEPKIEHUSA O CBOMCTBAX
4lCcell, ONMPOBEPraTb HEBEPHBIE YTBEP)KIEHUS C IOMOUIbIO
KOHTPIIPUMEPOB.

KoncrpyupoBars  MaTeMaTH4YeCKHe  NpPEAJIOKeHHs C
MTOMOUIBIO CBSA30K «H», KUIN», «ECHH..., TO...» [I0 00pa3iy.
Pemiath TEKCTOBBIE 3a/1a4y, BKIIOYAIOIINE TOHATHS AEITUMOCTH,
apu(meTnyeckuM CcrnocoboM, UCIHOIB30BaTh Mepedop Bcex
BO3MO>KHBIX BAPUAHTOB C ONOPOM Ha BOIIPOCHBIN IJIaH.
MoaenupoBarh XOJ pelIeHHs 3aJadd C MOMOUIbIO PHUCYHKA,
CXEMBI, TaOIHIIBI.

[IpuBoauTh, pazOuparh, OLIEHHWBATH Pa3JINYHbIE PeIIeHUSs,
3allUCH PpelleHN TeKCTOBBIX 3aJay C HalpaBIIOLIEeH
MTOMOMUIBIO.

Kputnyecku OLICHUBAaTh MOJIyYeHHBIH pe3y/abTaT, HAXOAMTh




OIHI/IGK]/I, OCYHIECTBJATH CAMOKOHTPO/Ib, IPOBEPHAHA OTBET HA
COOTBETCTBHE YCJIOBHIO.

Harasanas
reoMeTpus.
IIpsimble Ha
IJIOCKOCTH
(79)

*[IepienauKyisipHbIe NpsAMbIe. [TapaenbHblie npsMble .

PaccrossHne mexnay ABymMs TOYKaMH, OT TOYKM O IPSIMOH,
JUIMHA ITyTU HA KBAJIPATHOU CETKE.
*[IpuMepbl IPSAMBIX B IPOCTPAHCTBE *.

Pacno3naBarp Ha ueprexax, PUCYHKax Clydad B3aUMHOI'O
PacIoJIOKEHUs ABYX NPSAMBIX.

M300paxkarth ¢ NOMOIIBI YePTEKHBIX HHCTPYMEHTOB
KjIeTyaTol Oymare JBe IepeceKaroluecs IMpsMble, B
[apaJuleIbHbIE IPSMBIE, CTPOUTH IPIMYIO, IEPIICHAUKYIIAPHYIO
JAHHOM.

IIpuBoauTs NpuMepbl IapaJuIeIbHOCTH u
NEPIEHIUKYJIIPHOCTH MPSIMBIX B IIPOCTPAHCTBE.

Pacno3HaBatb B MHOIOYIOJBHUKAaX IEPHEHAUKYJSAPHBIE H
napajuiejabHble  CTOpOHBL. WM300paxkaTb MHOIOYIOJIBHUKU C
napajuieIbHbIMU, IEPIICHANKYISIPHBIMUA CTOPOHAMH TI0 00pas3Iry.
Haxomauth paccTrosHue MEXIy ABYMs TOYKaMH, OT TOYKH [0
IpsAMOM, JUIMHY IIyTH Ha KBaJpaTHOW CETKEe, B TOM YHCIIE
UCIOJb3Ys LIU(PPOBBIE PECYPCHI.

JApoou
(32 4)

OObIKHOBEHHAsT ~ JIpoOb, OCHOBHOE€  CBOWCTBO  Jpo0w,
cokpaienue n1podeit. CpaBHEeHUE U YIIOPAI0UYHMBaHUE APOOECH.
Hecstrunbie poOU U METPUYECKasi CUCTEMa Mep.

Apudpmernueckue  AeMcTBUST ¢ OOBIKHOBEHHBIMH U
JECSITUUHBIMU IPOOSMHU.

OtHomenue. [lenenne B JaHHOM OTHOIICHHWH. *Maciral *,
MPOMOPIHSL.

[lonsiTue mponeHTa. BoluncieHne mpoueHTa OT BEIUYHUHBI U
BEJIMYUHBI 110 €€ MPOLICHTY.

Penrenne TeKCTOBBIX 3a/1a4, COAEPIKALIMX APOOH U TPOILIEHTHI.
[TpakTrueckast pabota «OTHOIIEHNE JJIMHBI OKPYXHOCTU K €€
JUAMETPY».

CpaBHUBATHL W YNOPSIAOYMBATH JIpOOH, BHIOMPATH CHOCOD
CpaBHEHUs Ipobei.

IIpencraBasaTh JecCATUYHBIE IpOOM B BUJE OOBIKHOBEHHBIX
IpoOeil 1 OOBIKHOBEHHBIE B BHJIE JCCATUYHBIX, HCHOJIb30BATH
IKBHBAJIEeHTHbIE MpeICTABJIEHUs] APOOHBIX 4YHCENT MPH HX
CpPaBHEHMM, TIPH BBIYMCICHUSX (IpU HEOOXOJUMOCTH C
HaIPaBJISIONICH TOMOIIIBIO).

Hcnoab3oBaTrh JecATHUHBIE ApoOM Tpu TpeodpazoBaHUU
BEJINYUH B METPUYECKOM CUCTEME MED.

BbInoJHATH apupMeTnyecKkne 1elcTBHS C OOBIKHOBEHHBIMH U
JIECATUYHBIMU APOOSMHU.

BoruucasaTe 3HAYEHUs BBIPaXKECHHI, coJiepKaImnx
OOBIKHOBEHHBIE W JIECATHYHBIE  JpOOM,  BBHITIOJHSTH
npeoOpa3oBaHusi apobOeli, BBHIOHPATH CHOCO0, NPUMEHATH
cBoiicTBa apuMETUUYECKHX JCUCTBUN U1 pallMOHAIH3AIIN
BBIYMCIICHUM.




CocTaBJsiTh OTHOILEHHS U IPONOPLUM, HAXOAUTH OTHOLIECHUE
BEJINYMH, JIEJIUTh BEIMUYMHY B JAHHOM OTHOLLIEHUM.

HaxoauTh 3KCHePpUMEHTAJIBHBIM NYTEM OTHOLICHUE JJIMHBI
OKpy)XHOCTH K €€ JuaMmerpy (Ipd HEOOXOIUMOCTH C
HAIPAaBJIAIOIIEH TOMOIIBIO).

Haxonuth MacmTal IulaHa, KapThl U BBIUUCIATH PACCTOSHUS,
UCTOJIB3Ys MacITal ¢ OMOPOH Ha AITOPUTM Yy4EOHBIX ICHCTBHM.
OOBSACHATH, YTO TAKOE IIPOLIEHT, YIIOTPEOIATH 000POTHI PEUH CO
CJIOBOM «IIPOILIEHT». BhIpaskaTh MPOLEHTHI B IpOOsIX U 1podu B
IPOLIEHTaX, OTHOLIEHHE JIBYX BEJIMYMH B IPOLIEHTAX.
BbIYHCASITH IPOLEHT OT YKCIIA U YUCIIO IO €r0 MPOLIEHTY.
Oxpyrasite ApoOu U MPOLEHTHI, HAXOIUTh MPUOIHKEHHS YU CET
P HEOOXOIMMOCTH C UCTIOJIb30BAaHUEM BU3YaJIbHOW OTIOPHI.
Pemath 3agaum  Ha YacTH, IPOLEHTHI, NPONOPLUHU, HA
HaxO0JIeHHuEe Jpo0u (MPOIIEHTAa) OT BEIMYMUHBI M BEJIMUUHBI 10 €€
Ipobu (MpOLEHTY), IpoOu (MpOLEeHTa), KOTOPBI COCTaBIISET
onHa BenuuuHa OT aApyrod. IlpuBoauTh, pa3dupars,
OIIEHNBATH PA3JIMYHbIC PELICHHUs, 3alUCH PEIIEHUI TEKCTOBBIX
3aJ1a4 [pH HEOOXOAUMOCTH C HAIIPABJIAIOIIEH TOMOIIIBIO.
H3Baekarp wuHpopMamuow U3 TAOIMIl W JUarpamm,
MHTEPIPETUPOBATH TaOJINYHbIE JTaHHBIE, OTIpeesATh
HauOoJIbIIIee M HAMMEHbIIIEE U3 MPECTABICHHBIX JAHHBIX.

Harasanas
reoMeTpus.
Cummertpus
(6w

*OceBas cummertpus. LlenTpanbHas cuMMeTpusl.

[TocTpoeHne cUMMETPUYHBIX QUTYP.
CumMeTpHs B IPOCTPAHCTBE™.

Pacno3HaBaTh Ha uepTekax U M300paKEHUSX, M300pakKaTh OT
PYKH, CTPOUTH C MOMOIIBI0O MHCTPYMEHTOB (purypy (OTpesox,
JIOMaHyl0, TPEYrOJbHUK, TPSIMOYTOJbHUK, OKPYXHOCTH),
CUMMETPUYHYIO JaHHOM OTHOCHUTEIBHO NPSIMOM, TOYKH C
HaITPaBJISAOIIEH TOMOIIBIO.

Haxoauth npuMepbl CUMMETPUH B OKPY’KaIOILIEM MUPE.
MopenupoBarb 13 Oymaru JABe (UIypbl, CHUMMETPUYHBIE
OTHOCHUTEJIBHO IIPSIMOM; KOHCTPYHPOBATH TI'€OMETPUUYECKUE
KOH(HUTYpaIiK, UCTIOIB3YSI CBOHCTBO CUMMETPHH, B TOM YHCIIE C
MOMOIIBIO ITU(PPOBBIX PECYPCOB C OMOPOIA HA ANTOPUTM YIEOHBIX
JIEUCTBHH.




Bripakenus
¢ OykBamMu
69

[TpumeneHne OYKB s 3aMMUCH MATEMATHYECKUX BBIPAKCHUN U
npeIoKeHUH.  *ByKBEHHBIC  BBIPQKCHUS U YHCJIOBBIC
MOJICTAHOBKHU *.

BykBeHHBIE paBEeHCTBA, HAX0KICHNE HEU3BECTHOIO KOMITIOHEHTA.
DopMyIIBL.

Hcnoab30BaTh OYKBBI UII 0003HAYECHUS YHCEN, TPHU 3aMUCH
MaTeMaTHYeCKUX  YTBEPXKJIEHUH, COCTaBIATb  OyKBEHHBIE
BBIPAXEHUS 110 YCIOBUIO 3a7auu.

HccaenoBarh  HECIOXKHBIE  YHUCIOBBIE  3aKOHOMEPHOCTH,
MCTIOJIb30BaTh OYKBBI JJIs1 UX 3aITUCH.

BoIuucasTh 4nCiIOBOE 3HaUYCHHE OYKBEHHOI'O BBIPAXKEHUS IPU
3aJJaHHBIX 3HAYEHHUSIX OyKB C OMOPOil Ha aNrOpUTM Y4EOHBIX
IECUCTBHUH.

3anuceiBaTh (dopmyibl: nepuMeTpa M IUIOINAAU
OpSAMOYTOJIbHUKA, KBaJpaTa; JJIMHBI OKPYXHOCTH, IUIOIIAIH
KPYTa; BBINMOJHATH BHIYHCIEHHSI TI0 3TUM (hopMyIIam.
CocraBiasiTb (OpPMYJibl, BBIPAKAIOIIUE 3aBUCUMOCTU MEXIY
BEJIMYMHAMU: CKOPOCTb, BPEMsI, PACCTOSIHUE; 1I€HA, KOJIUYECTBO,
CTOMMOCTb; IIPOU3BOJUTENILHOCTh, BpeMs, 00bEM paloThI;
BBITOJIHATH BBIYUCIICHUS TI0 ATUM (POPMYIIaM.

HaxonuTh  HEU3BECTHBIM  KOMIIOHEHT  apH(pPMETHYECKOro
JICHCTBHSL.

Harasanas
reoMeTpus.
Durypsi

Ha IJIOCKOCTH
(14 9)

YeTbIpEXYroJIbHUK, IIPUMEDPBHI YETBIPEXYTOJIbHUKOB.
IIpsMoyronbHUK, KBagpaTr: CBOMCTBA  CTOpPOH,  YIJIOB,
JuaroHaneu.

I/I3MepeHHe YTJIOB. Bugsr TPECYTrOJIbHUKOB.

[Tepumerp MHoroyroibHuka. [lnomans ¢urypsl. dopmysnst
nepuMeTpa W IUIOIIAAM HpsMoyroipHuka. IlpubnmxénHoe
WU3MEpPEHHe Iomaau guryp.

*[IpakTnueckas padota «Ilnomane kpyra»*.

N300pakaTth Ha HEIMHOBAHHOW U KieT4aTod Oymare c
HCIIOJIb30BAHUEM YEPTEKHBIX HHCTPYMEHTOB
YETBIPEXYTOJBbHUKH c 3a/laHHBIMU CBOICTBaMH: C
napajjiCJIbHbIMH, TCPHCHAWKYIISIPHBIMHA, paBHBIMHU CTOpPOHAaMH,
OpSMBIMM  yIJIaMH U JIp., PaBHOOEAPEHHBI TpPeyrojbHUK.
IIpennaraTs u 00CyXk1aTh CII0CO0BLI, AJITOPUTMBbI IIOCTPOEHUS.
HccaenoBarb,  UCHONB3Yysd  OKCIEPUMEHT,  HaOJIOJCHHUE,
MOJICJIUPOBAaHUE, CBOWMCTBA  IPSMOYTOJIbHUKA, KBaJpara,
pa3buBaTh Ha TPEYTOJBHUKH C OTIOPOIl Ha BONIPOCHBIH IJIaH.
O00cHOBBIBATh, ONMPOBEPraTh C IMOMOIIBIO KOHTPIPUMEPOB
YTBEPKACHUS O MpPSAMOYIOJIbHUKE, KBaApaTe, Paclo3HABATh
BEPHBIE U HEBEPHBIE YTBEPIKICHHUS.

H3MmepsiTh U CTPOUTH C NOMOILBIO TPAHCIIOPTUPA YIJbl, B TOM
YuCJI€ B MHOI'OYrOJIbHHUKE, CpaBHHBATH YIJIbI; pacno3HaBaThb
OCTpBbIE, IIPSMBIE, TYIBIE, PA3BEPHYTHIE YIJIBL.

Pacno3naBathb, n300pa:xkaTh OCTPOYIOJIbHBIMN, IPSIMOYTOJIbHBIM,




TYIIOYT'OJIBHBIH, paBHOOEIPEHHBIH, PaBHOCTOPOHHUI
TPEYroJbHUKKA (IIpY HEOOXOAMMOCTH C  HCIOJIb30BAHHUEM
BU3YaJIbHOU ONOPHI).

BeruucasTe [EPUMETP MHOI'OYTOJIbHUKA, IJI0IA b
MHOT'OYTOJIbHUKA pa3OMeHHeM Ha MPSMOYTOJbHUKHU, Ha PaBHbIC
¢burypsl, HUCHOJIB30BaTh METPUYECKUE EAUHMIIBI H3MEPEHUS
JUTHHBI ¥ TIOMIAN C OTIOPOM Ha aJITOPUTM YYEOHBIX JCHCTBUN.
Hcnoab3oBaTh NpudIMKEHHOE U3MePeHHe JJIMH U IUIoNaien
Ha Kieryaro Oymare, NpHOMDKEHHOE W3MEPEHHE JUIMHBI
OKPYKHOCTH, TUIOLIAAN Kpyra.

IHoao:xxurTeabHLIC H

Ilenple  uwmcia. *Moaynp ~ 4uWclia, — reOMETpUYecKas

I[IpuBoANTH NPUMePHI HCIOJIB30BAaHUS B PEAIbHON KU3HU

oTpHUAaTe/bHbIE MHTEpIIpETalus MOAYIIs. YUCI0BbIE IPOMEXKYTKH *. MOJIOKUTEIBHBIX U OTPULATEIbHBIX YUCEL.
quciaa TlonoxkuTENbHbIE W OTpULATENbHblE uMcia. CpaBHEHHE N3o00paxarth nenbie HHCIIA, TONOXKHUTENbHELE 1 OTPHLATEIbHbIE
(40 u) MOJIOKUTENBHBIX U OTPULATENBHBIX uncen. ApudmeTnueckue | TACA TOUKAMH Ha THCTIOBOH NPSAMOH, HCIOIL30BATD 1HCIIOBYIO
JEHCTBYSA C MOJI0KHUTENLHBIMU ¥ OTPHIATEIbHBIMH unciamy, | TPAMYIO [ CPaBHCHHA TUCCL.
PelleHne TeKCTOBBIX 3a/1a4. IIpuMeHAT, mNpaBWjia CPABHEHUSA, YNOPSAOYMBATH LEJbIC
quciIa; *HaX0AUTh MOJYJIb UnCIa™,
®opmMyIMpPOBATH MPABWJIA BLIUUCICHUS C IOJOKUTEIBHBIMU U
OTPHULIATEIIBHBIMU YHCJIAMH, HAXOAUTh 3HAYEHUsl YHCIIOBBIX
BBIPAKECHU, coJepaKaImnx JENCTBUSA
C IIOJIOKUTEIBHBIMM M  OTPULATEIBHBIMM YHUCIAMHM TIPH
HEOO0XO0IMMOCTH C OIOPOH Ha aJlrTOPUTM MpaBUIIa.
IIpumeHsaATs CBOWCTBA CIOXKEHUA U YMHOXEHHS  JUIA
npeoOpa3oBaHusl CYMM U IPOU3BEICHUH.
IIpeacrasiaenue IIpsMoyronbHass cHCTeMa  KOOPAMHAT HA  IUIOCKOCTH. | O0BSICHATH M WIJIIOCTPUPOBATH MOHATHE IPIMOYTOIBHON
AAHHBIX KoopanHaTsl TOUKH Ha MJIOCKOCTH, a0cIicca U OpAuHaTa. CUCTEMBl  KOOpJMHAT  HAa  IUIOCKOCTH,  HCIIOJIb30BaTh
(64) Cronbyathie i KPYroBbIE THarpaMMBL. TEPMHUHOJIOTHIO; CTPOUTh HAa KOOPIWHATHOM IIJIOCKOCTH TOYKH H

[Tpaktuyeckas padora «IlocTpoeHue quarpaMm.
Pemenne  TeKCTOBBIX  3a1ay,  COAEpIKalluX
IpeJCTaBIeHHbIE B TAOIMIIAX U HA JUarpaMMax.

JIaHHBIE,

¢urypel 1o 3aJaHHBIM KOOpJIMHATaM, HAXOAUTh KOOPIUHATHI
TOYEK.

Yurarh cTronbuarsle 51 KpyroBbI€ JarpamMmmBbl;
UHTEPNPETHPOBATH JIaHHBIE; CTPOUTH CTOJI0YATHIE TUATPAMMBI.
Hcnoab3oBaTh MH(pOPMALUIO, TTPEICTABICHHYIO B Ta0iIuIax,




Ha JuMarpamMmax JUisi pelieHHs] TEeKCTOBBIX 3a/lady MU 3aj1ady u3
peanbHOU KU3HU.

Harasanas
reoMeTpus.
Durypsi

B POCTPAHCTBE
(9 9)

*[IpsIMOYTOJIBHBIN MapajuieNenumnes, Kyo, mpu3Ma, nupamuia,
KOHYC, HWIAHJP, map " chepa. N3o0pakenune
[IPOCTPAHCTBEHHBIX ¢buryp. IIpumepsl pa3BEPTOK
MHOTOTPaHHUKOB, LIWJIMHApPA U KOHYyCA.

[IpakTnueckas pabota «Co3ganue MoJeei
MIPOCTPAHCTBEHHBIX QUTYP».

[Tonsatne oO0BEMa; eaMHUIBI H3MepeHHus o0bEMa. OO0bEM
MPsIMOYTOJIBHOTO Tapajuienenunena, Kyoa, gopmyibsl 00béma *.

Pacno3HaBaTh Ha UepTeEkKax, pUCYHKaX, OMUCHLIBATH IIUPaMUY,
IpU3My, LUMIMHAD, KOHYC, IIap, HM300paxaTb HUX OT PYKH,
MOJIeJMPOBaTh W3 Oymaru, IUIACTHIIMHA, MPOBOJOKH U JIp. C
Hanpasisiomeil nomoupo. [lpuBoANTH TMpHMeEPBI O0OBEKTOB
OKPY’KaIOIIer0 MUPa, UMEIOLINX (POPMBI HA3BAaHHBIX Tell.
Hcnoab30BaTh TEPMHHOJIOTHIO: BEpUIMHA, pedpo, TIpaHb,
OCHOBaHUE, BBICOTA, PAJINyC U JUAMETP, pa3BEPTKA.

N3y4yaTh, UCHOJIb3Yys SKCIEPUMEHT, HAONIOJIEHHE, U3MEPEHHE,
MOJIEJIMPOBAaHUE, B TOM YHUCIIE€ KOMIIBIOTEPHOE, 1 OMHCHIBATH
CBOICTBA Ha3BaHHBIX TECJI, BBISIBJAATH CXOACTBA U Pa3JIN4Ms:
MEXIy NUPaMUIOA U IPU3MOM; MEXYy HWINHIPOM, KOHYCOM U
LIapOM.

Pacno3naBarh pa3BEPTKM Mapasuieienuiena, Kyoa, MpU3MBI,
IIMPaMUJIbl, KOHYCa, WINHIPA; KOHCTPYHPOBAThH JJAaHHBIE TElla
U3 pa3BEPTOK, CO3/aBaTh MX MOJEIU C HalpaBJsoLIel
MTOMOUIBIO.

Co3naBaTh MoOJeJM IPOCTPAHCTBEHHBIX ¢uryp (u3 Oymaruy,
IIPOBOJIOKH, TUIACTHIIMHA U JIP.) C OIIOPOM Ha aJrOpUTM Y4eOHBIX
JIEUCTBUU.

H3mepsiTh Ha Mojessix: JUIMHBI pEOEp MHOTIOIPaHHMKOB,
JaMeTp Iapa.

Boruncasite mo  ¢gopmyaam: 00bEM  IPSIMOYTOJIBHOIO
napajuiesienunena, Ky0a; HCHOJIb30BaTh €IWHUIBI HU3MEPEHUS
00bEMa; BBIYUCIAATH OOBEMBI TEJ, COCTABICHHBIX U3 KyOOB,
MnapajuieJICIIUIIC 0B, peluaTb 3ada4u ¢ PCAJIbHBIMU JaHHBIMU C
OIIOPOi1 Ha CIIPaBOYHYIO MH(POPMALHUIO.

IoBTOpEHME,
00001IEHME,
CHCTEeMATH3 AU

(20 v)

[ToBTOpEHHE OCHOBHBIX TOHATHII W METOJIOB KypcOB 5 U 6
KJIacCOB, 0000IIEHNE U CHCTEMATH3AIIAs 3HAHNH.

BoruuciasaTs 3Ha4eHMS BBIPAXKEHUH, COJAEPKAIINX HATYPAJIbHBIE,
Leable,  MOJIOXKUTEIBHbIE W OTPULATEIBHBIE  YHUCIA,
OObIKHOBEHHBIE U JIECATHUYHbIE  JApoOU,  BBINOJHATH
npeoOpa3oBaHusl 4YKMced U BBIPAKEHUH MpHU HEOOXOJUMOCTH C




HaIIpaBJIAOIIEH TOMOILBIO.

Bb10upaTh c10cod CpaBHEHUSI YK CEl, BBIYUCICHUM, IPUMEHATH
CBOIiCTBAa apHU(PMETHUSCKUX ICHCTBUHA I pallMOHATU3AIUU
BBIYMCIICHHI.

Pemiath mpocreiinme 3a1a4um U3 peajbHON )KU3HU, IPUMEHSATH
MaTeMaTH4YeCcKHe 3HaHWsl U1 DPEIIEHUs 3a7ad U3 APYrux
IIPEIMETOB.

PemaTs npocreiime 3a1a4m pasHbIMHU CIIOCO0OAMHU.
OcyuiecTBJIAATh CAMOKOHTPOJIb BBIIOJHAEMBIX JIEUCTBUM H
CaMOIIPOBEPKY Pe3yJIbTaTa BHIYMCICHUM.

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «AJI'EBPA» (I10 'OAAM OBYYEHUS)

7 kaacc (He menee 102 u)

HasBanmue

pasnaesa (TemMbl)
Kypca (4uciao

OcHoBHOE cogepkaHue

OcHoOBHBIE BUBI AeSITeIbHOCTH 00y4a0 M XCH

4acoB)
Yucna u [ToHsATHE paIMOHATLHOTO YHCIIA. CucTeMaTH3HPOBATH M 000TaIIATH 3HAHUS 00 OOBIKHOBEHHBIX
BbIYHCJICHHS. ApudmeTndeckne JEHCTBUS C PALMOHAIBHBIMU YHCIAMH. | M IECATUYHBIX IPOOSX.
PanuoHanbHbIe CpaBHeHUe, yHIOPSA0YMBAHUE PAITIOHALHBIX YHACEI. CpaBHUBATH M yNOPSIA0YUBATHL APOOU, TpeoOpa3oBbIBas MPU
ymcia CreneHb ¢ HATypaJIbHBIM MTOKA3aTEIICM. HEOOXOUMOCTH  JECSITUYHBIE JpoOM B  OOBIKHOBEHHBIE,

(25 1)

Pemenne ocHOBHBIX 3aja4 Ha JpoOU, MPOLEHTHI U3 pealibHOMN

IIPAKTHKU.

[Ipu3Hakn  ETUMOCTH,  PA3JI0KEHUS
HaTypaJIbHBIX YHCEIL.

PeanpHbIe 3aBUCUMOCTH. [Ipsmas
IIPONOPLUOHAIBHOCTH.

MHOXHUTEIN

OOBIKHOBEHHBIE B JIECSITUUHbBIE, B YAaCTHOCTU B OECKOHEUHYIO
JECATHUYHYIO IPOOB.

IlpumensaTs  pa3HooOpa3Hble  CHOCOOBI M NPHEMBI
BBIYHMCJICHUS 3Ha4YeHHIl APOOHBIX BBIPasKeHMM, COAEpKAILUX
OObIKHOBEHHBIE M  JECSATUYHBIE JApoOU: 3aMEHATh Ipu
HEOOXOJMMOCTH  JECATHYHYIO  JIpoOb  OOBIKHOBEHHOH H
OOBIKHOBEHHYIO JI€CATUYHOM, IPUBOJUTH BBIpaXXKEHUE K (opMe,
HauOonee yNOOHOM Ml  BBIYMCIEHHH, MpeoOpa3oBBIBATH
JIpOOHBIE BBIPAKEHUS HA YMHOXKEHHE M JIeJICHHE JECSITUYHBIX




JIpo0Oei K IEHCTBUAM ¢ TIENIBIMU YUCIIaMU (TP HEOOXOAMMOCTH C
HAIPAaBIIAIOIIEH TOMOIIIBIO).

IIpuBoaUTHL 4YMC/IOBble U OYKBEHHbIE NMPUMEPbI CTCIICHU C
HATypaJIbHBIM TIOKa3arejieM, OOBACHAS 3HAYEHUS OCHOBAHUS
CTEIIEHU W T0Ka3aTelisl CTENEHU, HAXOUTh 3HAYEHUs CTEIEHEN

Buja d’' (@ — moboe palMOHATILHOE YHCIIO, I — HATYpalbHOE
YHCJI0) C ONOPOH HA CIIPABOYHYIO HH(POPMAITHIO.

[Tonumars cMblic 3anMcH 0OJBIIMX YKceT € MOMOUIbIO

AeCATUYHBIX Apoleii u creneHei yucaa 10, IpuMeHATh UX B

peajbHbIX CUTyalusiX.

[IpuMeHsTH NPU3HAKYU JETUMOCTH, PA3JIOKEHHUSI HA MHOXKHUTEIH
HaTypaJIbHbIX YHCEJL.

Pemath npocreiinme 3aa4u Ha 4aCcTH, IPOLIEHTBI, IPOIIOPLIMH,
Ha HaXOXJIeHHe ApoOH (IIPOIEHTA) OT BETMYMHBI U BEJIMYUHBEI 10
e npoOu (TpOoIEeHTY), IpoOu (MPOIEHTa), KOTOPBIA COCTABISET
onHa BenuuuHa OT aApyrod. IlpuBoauTh, pa3dupars,
OIIEHNBATH PA3JIMYHbIC PELICHUs, 3alUCH PEIIEHUI TEKCTOBBIX
3ajad.

Pacnio3zHaBaTh U 00BSICHATH, OIIUPAsCh HA ONIPENETICHUS, IPSIMO
MIPONOPLIUOHANIbHBIE U o0OpatHO MPOMOPLMOHANIbHBIE
3aBUCUMOCTH MEX]y BEJIMYMHAMHU; MPUBOIUTH MPUMeEPbI dTHX
3aBHCHUMOCTEHl W3 peaJpHOr0 MHpa, U3 JAPYruX Yy4eOHBIX
IIPEIMETOB.

Pemare npocreiinye nmpakTHKO-OPHEHTHPOBAHHBbIE 3aJadM

Ha  apo0M, TNPOLEHTHI, NPAMYKW H  00paTHYIO

NPONOPUHOHAJIBLHOCTH, NPONOPLMH.

AuredOpanyeckue
BBIPasKeHHU S
(27 )

bykBenHbIe BelpaxeHnus. [lepemennsie. /fonycTrnmbie 3Ha4eHUS
nepeMeHHbIX. DOpPMYIIBI.

[TpeobpazoBanre OYKBEHHBIX BbIPAXKEHHH, paCKpbITHE CKOOOK
U TIPUBE/ICHUE MTOT0OHBIX CIIaraeMbIX.

CBolicTBa CTENEHU C HATYpaJbHBIM ITOKa3aTeeM.
MHoOrouseHs»!. Crnoxenue, BBIYUTAHUE, YMHOXEHHE

OBaanern HA 0azoBoM YPOBHe anredpanvyeckon
TEPMUHOJIOTHEH M CHMBOJIMKOH, NPHMEHSITh €€ B IIpolecce
OCBOEHHS yueOHOro MaTepHarna.

Haxonuth 3HaueHUs OyKBEHHBIX BBIPDAKEHMH IMpH 3aJaHHBIX
3HAYCHUSIX OYKB; BBITTOJHATH BEIYMCICHUS 11O (hOpMyIaMm.
BoInoHATH TpeoOpa3oBaHus LEIOr0 BhIPAKEHHSI B MHOTOUJICH




MHOTOWICHOB.  DOpMyJIbI  COKPAIIEHHOIO  YMHOKCHMS.
Pa3nojxeHne MHOTrO4JI€HOB HA MHOKHUTEIIH.

MPUBEICHUEM TIOJIOOHBIX CJIaraeMbIX, PACKPBHITHEM CKOOOK.
BbINOIHATL YMHOXXEHHE OJHOYJIEHa HAa MHOTOWIEH H
MHOTOWIEHa Ha MHOTOWICH, MPUMEHSITh (OPMYyJbl KBaJgpara
CYMMBI W KBaJpaTa pa3HOCTH C OINOPOH Ha CIIPaBOYHYIO
UH(OPMALIHIO.

OcyuiecTBAATh PA3JI0KEHUE MHOTOYICHOB HAa MHOXHUTEIH
myTEM BBIHECEHUS 32 CKOOKM OOIEro MHOXKHUTEIS, TPUMEHEHHS
GopMynBl  pa3sHOCTH  KBaJApaToB, (OPMYNI  COKPAIIEHHOTO
YMHOXKEHUS C OTIOPOil Ha CIIPaBOYHYIO HH(POPMALIUIO.
I[Ipumensitb 1peoOpa3oBaHUE MHOIOWIEHOB JJIsl PELICHMS
Pa3JIMYHBIX 3aaa4 M3 MAaTEeMaTUKHU, CMCXKHBIX IMPEAMCTOB, U3
peanbHON PaKTHKH.

3HAKOMUTBCS C HCTOPHEH Pa3BUTHS MaTEMATUKU.

YpaBHenust
U HepaBeHCTBAa
(20 v)

VYpaBHeHue, IIpaBuJIa npeoOpa3oBaHus YPaBHEHUH,
PaBHOCHUIIBHOCTh YPAaBHEHU.

JIuneiiHOe ypaBHEHHE C OJTHOM IEPEMEHHON

IIEPEMEHHOM, PEIICHNE JIMHEVHBIX ypaBHEHUN. Pemenne 3anau
C TIOMOIIBIO YPaBHEHUH.

*JIuneltHOE ypaBHEHUE C IBYMSI IEPEMEHHBIMU U €ro rpaduxk *.
CucremMa 1ByX JTUHEHHBIX YPAaBHEHUH C IBYMS MEPEMEHHBIMHU.
Pemienne cucrem ypaBHEHHN CIIOCOOOM TOJCTAHOBKH U
CIIOCOOOM CIIOKEHHSI.

Pemiathb IMHENHOE ypaBHEHUE C OJJTHOM IEPEMEHHOM, MPUMeEH SIS
NMpaBuJIa Iepexo1a OT UCXOIHOIO YPABHEHUS K PAaBHOCHIBHOMY
eMy OoJsee npoctoro Buja. [IpoBepsTh, ABISAETCS JIM KOHKPETHOE
YHCIIO KOPHEM YPaBHEHMUSI.

Hoa0upars mpumepnl mHap YUCEN, SBILAIOIIMXCS PELICHUEM
JIMHEWHOTO YPAaBHEHMS C IBYMs IEPEMEHHBIMH.

CTponTh B KOOPJMHATHON IUIOCKOCTH TIpaduK JUHEHHOro
YpaBHEHUS C JIByMSl NEPEMEHHBIMH (MpU HEOOXOJUMOCTU C
UCIOJIb30BAHUEM CMBICJIOBOI OMOpPHI); MONB3YACH TpaduKoM,
NPUBOAUTH NIPUMeEPHI PELIECHUs YPAaBHEHUS.

Haxonuth pemieHme CUCTEMBI IBYX JIMHEWHBIX YPaBHEHHUU C
JIBYMsI IEPEMEHHBIMH C OTIOPOM Ha aIrOPUTM YUE€OHBIX JEHCTBUM.
CocTaBisiTh M pelIaTh YPAaBHEHHUE WIM CUCTEMY YPaBHEHUH 110
YCIOBHIO 33Ja4M, HWHTEPIPETUPOBAaTH B COOTBETCTBUU C
KOHTEKCTOM 3a/lauyd IOJYy4YEHHBIH pe3yibTaT C OIOpOM Ha
BOITPOCHBIN IIJIaH.

Koopaunarsl
U rpauKH.
DOyHKIUH

Koopaunara Touku Ha mpssMoO. YUHUCIOBBIE NPOMEXYTKH.
PaccrosiHne Mexy 1ByMsl TOUKaMH KOOPAUHATHOW MPSMOMN
IIpssMoyrosibHas cucTeMa KOOPAMHAT Ha IUIOCKOCTH. [IpumMepsl

H3o0paxatb Ha KOOpJAMHATHON pSAMOi TOYKH,
COOTBETCTBYIOIIME 3aJaHHBIM KOOpAMHATaM, JIy4d, OTPE3KH,
MHTEPBAJIbI; 3alUCHIBATh UX Ha alreOpanyeckoM si3bIKe.




(24 1)

rpadukoB, 3agaHHBIX opMynamMu. UTeHue rpad)uKoB peaabHbIX
3aBUCUMOCTEM.

[Tonstue Qynkmun. I'padux Gyakuuu. CpoicTBa (QYyHKITHIA.
Jluneiinas  ¢ynkums. Iloctpoenue rpaduka JTUHEHHOMN
¢ynkuuu. I'paduk pynkuun y = kx + b.

OTMeyaTh B KOOPAMHATHON IJIOCKOCTH TOYKH I10 33JaHHBIM
KOOpJIMHATaM; CTPOMTh IpaUKU HECIIOKHBIX 3aBUCHUMOCTEH,
3aJJaHHBIX (OpMyJlaMH, B TOM YHCJE C MOMOIIBIO IU(PPOBBIX
1abopaToOpUid.

I[IpuMeHsiTh, U3y4YaTh NPeMMYIIECTBA, UHTEPNPETHPOBATH
rpaguuecKuii crocob npeacTaBieHUs U aHAIM3a Pa3HOOO0pa3HOM
KU3HEHHOH WH(pOpMAIIHH.

OcBanBaTh Ha 6a30BOM YpOBHE IOHATHE (YHKLIMH, OBJIAI€BaTh
(YHKINOHATIBLHON TEPMHUHOJIOTHEH.

Pacno3HaBarth JivHElHYIO QYHKIUIO y = kX + b, OoNMHCHIBATH
e€ CBOIMCTBA B 3aBUCHMOCTH OT 3Ha4Y€HUH K03()HUITUEHTOB k U b
(mpu HEOOXOAMMOCTH C OIIOPOM Ha ANTOPUTM IIPABUIIA).
Crpouts rpadukm TuHeWHOW QyHKIMH, QyHKUUU Yy = kx + b
Hcnoab3oBaTh HuppoBbIe pecypesl Ui IOCTPOEHUS IpauKOB
(GYHKIUHI U U3y4EHUsI UX CBOWCTB.

[TpuBOANTE NpHUMEPHl JMHEHHBIX 3aBUCHUMOCTEH B peabHBIX
nporeccax u sIBICHUSX.

IloBTOpPEHME
H 00001IeHNE
(6 9)

[ToBTOpEeHHE OCHOBHBIX MOHATUH M METOJOB Kypca 7 Kiacca,
000011IeHEe 3HAHU.

BbiOnpars, mnpUMEHATH CHOCOOBI  CPAaBHEHUs  YHCEll,
BBIUMCIEHUM,  NpeoOpa3oBaHUN  BBIPAKEHWH,  pELICHUS
YpaBHEHHH MPU HEOOXOIMMOCTH € HANPaBIISIONIEH TOMOIIBIO.
OcyuiecTBJASTh CAMOKOHTPOJIb BBINOJIHAEMBIX JIEUCTBUM H
CaMONIPOBEPKY pe3yjibTaTa BBIYUCIEHHH, MpeoOpa3oBaHui,
ITOCTPOEHHUH.

PemaTh nmpocreiimme 3a1a4umn U3 peajabHON )KU3HU, MPUMEHATH
MaTeMaTHYeCcKHe 3HAaHWs U1 DPEIICHUS 3a7ad U3 APYTrux
IIPEAMETOB.

Pemiats mnpocrteiilive TeEKCTOBbIE 3a4a4d, CPABHUBATD,
BBIOHPATH CIOCOOBI PELICHK 3a1a4U.

8 knacc (He menee 102 )




Ha3zpanue
pasnesa (TemMbl)
Kypca (4uci10
4acoB)

OcHoBHOe co/iep:KaHue

OcHOBHBIE BU/IbI 1eSITEJILHOCTH 00y4a0IIMXCH

Yucaau
BBIYHCJICHHS.
KBaaparusie
KOPHH

(154)

KBanpathslit kopenb u3 uncna. *[lonarue 06 nppanroHaIbHOM
yucie. JlecaTuuHble NpUOINKEHNUS UPPALMOHATIBHBIX YHCE.
JeiictButenpHble yncia. CpaBHEHHE JEHCTBUTENBHBIX YHCET *.
Apudmerndeckuii KBaapaTHBINH KOPECHb.

VpaBHeHUE BUA X° = q.

CaolicTBa apupMeTHIeCKuX KBaJ[paTHBIX KOpHEHl.
[Ipeobpa3oBaHue  YHMCIIOBBIX  BBIPAXKEHHH,  COAEpIKALIUX
KBaJ[paTHbIE KOPHHU.

@opmMyHpoBaTH oNpeeaeHHe KBaJIPaTHOTO KOPHs U3 4YHCIa,
apu(METUYECKOr0 KBaJPATHOTO KOPHs NPU HEOOXOIUMOCTH C
BHU3yaJIbHOW OIIOPOM.

IIpumeHsITH OIlEpalMIO HU3BJICYECHHsS KBAaJpPAaTHOIO KOPHA W3
qKCIla, HCMOJb3YS IIPU HEOOXOUMOCTH KAJIbKYJISITOP.
OuenuBaTh KBaJpaTHbIE KOPHU LEJIBIMM  YHUCIAMH U
JACCATUYHBIMU IlpO6$IMI/I.

CpaBHuBaTL M YNOPSJAOYMBATH  PAlMOHAJIBHBIE U
HppauOHAJIbHBIC YHCJIa, 3allMCAHHBIC C ITOMOIIBIO KBAaAPATHBIX
KOpHEH Nnpy He0OXOAMMOCTHU C HAIPABJISAIOIIEH TOMOLIBIO.

HccaenoBatnb YpaBHCHUC x2 = d, HaxXO0JUTb TOYHBIC H

puOIKEHHBIE KOpHH 1ipu a > 0.

HccaenoBarh, cBoiicTBAa KBAaJpPAaTHBIX KOPHEH, MPOBOJISA
YHUCJIOBBIE DKCIIEPUMEHTBI C HCIIOIb30BAHUEM KaJIbKYJIATOpA
(KOoMTIBIOTEPA).

IlpuMeHaTs CBOMCTBA apH(MeTHYECKHX KOpHEH 1Jd
npeodpa3oBaHusi BbIPAKEHUI.

BbimosHATL, mpocreiimme mnpeodpa3’oBaHWs  BBIPAXKECHHUH,
COoZIepXKalIMX KBaJIpaTHbIE KOpHU. BbIpakarh NepeMeHHbIE U3
reoMeTpHUeCKUX M (pu3ndeckux (HopMys Ipu HEOOXOJUMOCTH C
OIOPOI Ha MPABHUJIO.

BoruuciasaTs 3HAYEHUS BBIPAKECHUN, COACPKALIUX KBAIpaTHBIC
KOPHH, UCIIOJIB3YS MPU HEOOXOUMOCTH KaJIbKYJIATOP.
HUcnoan3oBath B XOA€ pelleHUs 3a7ad dJIEMEHTapHbIC
MIPEJICTABICHUSI, CBSI3aHHBIE C MPUOIMKEHHBIMU 3HAYECHUSIMU
BEJIMYMH.

3HaKOMUTBCA C UICTOPUEH pa3BUTHS MATeMATHKH.

Yuciaan

Cremnens ¢ OCJIBIM ITIOKAa3aTCIICM. CTaH,Z[apTHa}I 3allMCh YuCJa.

®opMyJIMPOBATH ONpeeIeHHe CTEIIEHN C LIEIBIM I10Ka3aTeIeEM




BBIYHCJICHHUS.
Crenenn

¢ IEeJBIM
nokasarejiemM
(74)

Pasmepsl 00BEKTOB OKpYy’Karomero Mupa (OT 3JIEMEHTApPHBIX
YacTUI] 0 KOCMHUYECKUX 00BEKTOB), JUIMTEIBHOCTD IPOLIECCOB
B OKPY’KalOIllEM MUDE.

CBoIiCTBa CTENEHU C LEJIBIM [TOKA3aTeIeM.

(mpu HEOOXOUMOCTH 1O BU3yaJIbHOU OTIOpPE).

IIpencraBasaTh 3anMch OOIBIINX U MAJIBIX YHUCEN B CTAHIAPTHOM
Bujge. CpaBHHUBATH 4YHCIAa M BEJIMYMHBI, 3alUCaHHbIE C
KCIoJib30BanueM crerneHu 10.

Hcnoab3oBaTh 3amMch 4YHCEI B CTAHAAPTHOM BHAE JIA
BBIPQXEHHUS pa3MepoB OOBEKTOB, IJIUTEILHOCTH IPOLIECCOB B
OKPY’KaIOIIeM MUDE.

®opMyIHPOBATH, 3AMUCHLIBATHL B CUHMBOJIMYECKOH (hopme U
WLIIOCTPUPOBATH NMPUMEPAMH CBOICTBA CTENEHU C IIEJIBIM
nokasareineMm (Ipu  HEOOXOIMMOCTHM C  HUCHOJIb30BaHUEM
BU3YaJIbHOW OTIOPHI).

IIpumeHsiTh  cBoOiicTBA CTENEHU NI IpeoOpazoBaHUs
BBIPOKEHHM, COJIEpKAIINX CTENEHU C IIEJIBIM IOKa3aTelieM C
UCIOJIb30BaHUEM  CIIpaBOYHOM uHpopManuu. BbIMOJHATH
AeHCTBHSl C YHUCIAMHU, 3alMCAHHBIMU B CTAaHJIAPTHOM BHJIEC
(YMHOXeHUe, JIeJIeHHe, BO3BEICHUE B CTEIICHB ).

Auredpanyeckue
BBbIpaKeHHS.
KBaaparublii
TPEéXwiIeH

(S4)

KBagparHbiii TpéxwieH. Pa3nokeHue KBagpaTHOro TpEXuieHa
Ha MHOXKHTEIIH.

Pacno3dnaBarh  KBaJpaTHbIA  TPEXWIEH,  YCTAHABIIMBAaTh
BO3MO>KHOCTB €T0 Pa3JI0KEHUS Ha MHOXKHUTEIH.

PacknagpiBaTh Ha MHOXKHUTENIM KBaJApPaTHBIA TPEXWIEH C
HEOTPULIATENIbHBIM JTUCKPUMHUHAHTOM TP HEOOXOJIUMOCTH C
OIOPOM Ha AIITOPUTM IIpaBUJIA.

Auredpanyeckue
BbIPasKeHM .
Auredpanyeckast
ApooOL

(1549)

Anrebpanueckas ApoOb. JlonmycTUMbIe 3HaYeHUs IEPEMEHHBIX,
BXOJIALINX B aireOpandeckue BbipaxkeHusi. OCHOBHOE CBOMCTBO
anreOpanyeckoit 1pobu. Cokpaienue Apooeil.

CnoxeHue, BbIUHTAHUE, YMHOXEHHE U JieJIeHne
anreOpanyeckux ApoOeil. IIpeoOpa3zoBaHue BbIpakeHUi,
coJiepaniux aaredpandeckue Ipoou.

3anuceIBaTh anreOpanueckue BeipakeHus. Haxoaurb o6nacts
OTpeIeTICHUs PAIMOHAIIBHOTO BBIPAKECHUSI.

BbInoJHATH YKCIOBBIE MOJCTAHOBKU U BBIYHCJISATH 3HAUCHUE
JpoOH, B TOM YHCIIE C TTOMOIIBIO0 KATBKYJISITOPA.
®opmMyanpoBaTh OCHOBHOE CBOMCTBO airedpanyeckoi Apodu u
NMPUMEHSTH €ro JJIs IpeodpazoBaHus ApoOeH.

BoInoJHATL JedcTBUSE ¢ anreOpandyeckKuMu JApoOsSMHU TpU
HEOOXOIMMOCTH C HampaBisioneld momoribio. [IpumMeHsaTsh
npeoOpa3oBaHusl BBIPAKEHUN JUIS pelIeHus 3a1ad. BeIpamkaTth
nepeMeHnble 13 Gopmyn (puU3NYECKUX, TE€OMETPUUECKHUX,
OMHCHIBAIOIIUX OBITOBBIE CUTYallMH) MPU HEOOXOAUMOCTH C




HaIIpaBJIAOIIEH TOMOILBIO.

YpaBHenust

U HepaBeHCTBA.
KBagparubie
YPaBHEHUS

(15 9)

KBaapatHoe ypaBHeHue. HemosHoe KBagpaTHOE ypaBHECHHE.
dopmyia KOpHEH KBagpaTHOro ypaBHeHus. *Teopema Buera™.
Pelienue ypaBHeHuUM, CBOASIIMXCA K KBaapaTHbIM. [Ipocreiiiime
JIpOOHO-pallOHATIbHBIE YPABHEHUSI.

Pemenne TEKCTOBBIX 3a7ad ¢ TIOMOUIBIO  KBAAPATHBIX
YpaBHEHUM.

Pacno3HaBaTh KBaJpaTHbIC yPaBHEHUS.

3anuceiBaTh (opmysy KOpHEH KBaJpaTHOIO YypaBHEHMS;
peliaTh KBaJpaTHbIEe YPaBHEHHs — IIOJHbIC U HENOJHbIE (C
UCTIOJIb30BAaHUEM CIIPABOYHON MHPOPMALINN).

IIpoBoauTs  mpocTeiliMe  HMCCJAEJOBAHMA  KBAJpPaTHBIX
YpaBHEHUM.

Pemiath ypaBHeHuUsi, CBOASIINECS K KBAaJAPAaTHBIM, C IOMOLIBIO
npeoOpa30BaHM U 3aMEHOM MEPEMEHHON C OMOPOI Ha AIITOPUTM
paBuja.

Habnronats M aHaJIM3MpoBaTh CBSA3b MEXKIY KOPHSAMH U
Koa(duUIIMeHTaMH KBaJAPaTHOTO YPABHEHHUS.

*[IpuMeHATh TEOpeEMY Buera JUIsL peLIeHus
3a/1a4 (C UCIOIb30BaHUEM oOpa3ia)™*.

Pemats TekcTOBBIE 3aaylM  aIreOpandeckuM CIOCOOOM:
MEPEXOJIUTh OT CJIOBECHOH (HOPMYIHUPOBKU YCIOBUS 33Jaud K
areOpanveckod MoOJENIU MYTEM COCTaBJICHHS ypaBHEHHs (IIpU
HEOOXO/JMMOCTH €  HaNpaBjsIOIIEeHd  IMOMOINBIO);  pemaTh
COCTaBJIEHHOE YpaBHEHUE; HHTEPIIPETUPOBATh PE3YJIbTAT.
3HAKOMHUTBCS ¢ UCTOPHEH Pa3BUTHUS aareOpsbl.

YpaBHeHus

U HEpaBeHCTBA.
Cucrembl
yYpaBHeHHH

(13 v)

JluneitHoe ypaBHEHHE C ABYMs IEPEMEHHBIMH, €ro rpaduk,
IIPUMEPBI PEILICHUS] YPaBHEHUH B LIEJBIX YHUCIIAX.

Pemienne cucreM AByX JMHEMHBIX YpPaBHEHHHW C JIBYMs
nepeMeHHbIMH. [IpuMepsl pelieHuss CUCTEM HEIMHEWHBIX
YpaBHEHUH C IBYMS IEPEMEHHBIMH.

*I'padmueckass  MHTEpHpeTaluss  ypaBHEHUS C  JBYMs
MEPEMEHHBIMH U CUCTEM YPABHEHHH C ABYMS IEPEMEHHBIMHU *.
Pemenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIBIO CUCTEM YPaBHEHHUH.

Pacno3HaBaTh JTUHEIHbIE YPAaBHEHUS C IBYMS IEPEMEHHBIMH.
Crpouth rpaduKku JMHEHHBIX YpaBHEHWH, B TOM 4MHCIe
Hcnoab3ysi uudpoBbie pecypcsbl (Ipy HEOOXOAUMOCTH C
OIOpOi1 Ha aIrOPUTM Yy4eOHBIX JeHCTBU).

PazanuaTes napajuiebHbIE U NEPECEKAIOIINECS MPSMBIE 10 UX
YPaBHEHHUSM.

Pemath CuCTEMBI J[BYX JMHEHHBIX YPAaBHEHUH C JBYyMs
IIEPEMEHHBIMU MTOJCTAHOBKOM U CIIOKEHUEM.

PemaTtp npocTeiiire CUuCTEMbI, B KOTOPBIX OJHO M3 YpaBHEHUU
HE SIBJIICTCS] TMHEWHBIM NP HEOOXOIUMOCTH C HalpaBJISIOLIeH
MTOMOUIBIO.

*[IpuBoAuTs rpaduyecKyl0 HHTEPHPETAUUI0 PELICHUS




YpaBHEHUS C IByMsI IEPEMEHHBIMU U CUCTEM YPAaBHEHUM C IByMS
MepEeMEHHBIMU. *
Pemath TeKCTOBBIE 3a1a4H AITEOPAMYECKUM CITIOCOOOM.

YpaBHenust YuciioBble HEPABEHCTBA U UX CBOMCTBA. dopmyMpoBaTh cBoiicTBa YHUCIIOBBIX HEPaBEHCTB,

U HepaBeHCTBaA. HepaBeHcTBO ¢ 01HOM NepeMEHHOM. JIMHElHbIE HEPaBEHCTBA C | WIUIIOCTPUPOBATh UX Ha KOOPAUHATHOU IIPSIMOIA.

HepaBencrBa OJIHOM IMepeMeHHOM W ux pemeHue. Cucremsl JMHEWHbIX | [IpUMEHSATH CBOCTBA HEPABEHCTB B XO/I€ PEILICHUS 3a/1a4.

(12 9) HEPABEHCTB C OJJHOM MIEPEMEHHOM U UX PELICHUE. Pemiath, JMHEHHBIE HEPAaBEHCTBA C OJHOM IEPEMEHHOM,

N300paxeHue pemeHus JIMHEHHOr0 HEPABEHCTBA U X CHCTEM | M300pakaTh pellieHue HepaBeHCTBA Ha YMCIIOBOM MPSAMOIA.
Ha 4YKCIIOBOM IIPSIMOMA. Pemiath cucTeMbI JIMHEHHBIX HEPABEHCTB, U300pakaTh pelleHue

CUCTEMbI HEPaBEHCTB Ha YHCJIOBOM MPSIMOM MpU HEOOXOIMMOCTH
C BU3YaJIbHOM OIOPOM.

DOyHKUMH. [Tonsatue ¢ynkuuu. OOnacte omnpeaeneHus MU MHOXKECTBO | Ucmosb3oBaTh  (QYHKIMOHAJIBHYIO ~ TEPMHHOJIOTHIO W

OcHoOBHBIE 3HaueHu# QyHkuu. CriocoOsl 3a1anus QyHKITUH. CUMBOJIHMKY.

MOHATHS I'paduk ¢ynkuuu. CoiicTBa QyHKIMH, UX OTOOpakeHHE Ha|BbIYHCAATH 3HAYeHHs (QYHKIUH, 3a7aHHBIX (hopMylaMu (IIpH

(S v) rpaduke. HEOOXOAMMOCTH HCMOJB30BaTh KaJbKYJISATOP); COCTABJIATH
TaGJIMIbI 3HAYEHUH QYHKIHH.
CTpouTs N0 TOYKAM rpaguku QyHKIUH.
OnucpiBaTh cBOMcTBa QYHKIIMH Ha OCHOBE €€ rpaduyecKoro
NpEJCTaBICHUsT MpU  HEOOXOAUMOCTH C  HalpaBIsIOLIEH
MIOMOLLBO.
Hcnoab3oBaTh  (QYHKIMOHAIBHYIO  TEPMHUHOJIOTHIO W
CHMBOJIHKY.
HccaenoBarh npuMepbl TrpaduKoOB, OTPAKAIOIIMX peaTbHBIC
npoueccsl U sAsieHus. [lpuBoauTh NpHMepbI IIPOLIECCOB H
SIBJIEHU C 33JJaHHBIMH CBOMCTBAMU.
Hcnoab30BaTh KOMNBIOTEPHBbIE POTPAMMBI [UIS IOCTPOCHHUS
rpadukoB QyHKIMI 1 H3y4EeHUsI KX CBOWCTB

DOYyHKIUH. Urenne u mnocTtpoeHue rpapukoB ¢ynkuuid. IIpumepsl | Haxoguth ¢ momoubio rpaduka QyHKINY 3HAUEHUE OJTHOM U3

YucsoBbie rpadukoB QyHKIIHIA, OTPAKAIOIINX peaTbHbIE POIECCHI. paccMaTpUBaEeMbIX BEJIMYUH 110 3HAYEHUIO IPYTOM.

byHkunn DyHKIMH, OITHACHIBAIOIIIAE MPSIMYIO 51 oOpaTHyt0 | B HeclnoXHBIX ciydasx BbIpa:KkaTh (POPMYJIOH 3aBHCHMOCTh

9y MPOIMOPLMOHANIEHBIE 3aBUCUIMOCTH, UX Tpaduku. ['unepbona. | Mex1y BETHIHHAMH.




XZ

I'padux GyHKIHH Y

pelleHrne ypaBHEHUHN U CUCTEM ypaBHEHHL. *

dyukuuny = x5,y = X,y = Vx, ¥ :S; *rpaduueckoe

OnuchiBaTh XapakTep W3MEHEHHs OJHOM BEIWYMHBI B
3aBUCUMOCTH OT U3MEHEHUs IPYrou

Pacno3HaBarh BuIbl u3ydaemblx (QyHknmii. Iloka3piBaTh
CXeMATHYEeCKH II0JI0KEHHE Ha KOOPJAMHATHOM IUIOCKOCTH
rpauKoB byHKIni BUJA! y = X%, 3

y=x,
_ Kk
y =%y =5
HUcnonb3oBarh GyHKIUOHAIBLHO-TPadUYeCKHE
npeacTaBJIeHHs /ISl PELICHUS U UCCIIEI0BAaHUS YPaBHEHUH U
CUCTEM YpaBHEHHI.

I[IpumensTe nudppoBbLIe pecypchbl Ul OCTPOCHUS TpapuKoB
GbyHKIHIA.

IloBTOpPEHME [ToBTOpEHHE OCHOBHBIX IMOHATUH M METOAOB KypcoB 7 u &
H 00001IeHNEe KJ1accoB, 0000IIeHe 3HAHUH.
(64)

IIpuMeHATH cHmOCOOBI CPAaBHEHUS YHCEJl, BBIYMCIICHHI,
peoOpa3oBaHUil BBIPAXKEHHH, pellIeHUs] ypaBHEHUH.
OcyuiecTBJAATh CAMOKOHTPOJb BBIIOJHAECMBIX JIEUCTBUM H

CaMONIIPOBEPKY pe3yjibTaTa BBIUMCIEHHH, Ipeodpa3oBaHui,
ITIOCTPOEHHUH.
Pemare 3agaum M3 peajbHON  KM3HM, IIPMMEHATH

MaTeMaTUYeCKUe 3HaHWs JJi1 pelleHus 3a7ad U3 JAPYTrux
IIPEIMETOB.

PemaTs TekcTOBBIE 32124, CPABHUBATh, BLIOMPATH CIOCOOBI
pelIeHns 3a1a4H.

9 kiacc (ae meHee 102 )

Ha3Baunmue
pasnaesia (TeMbl)

OcHoBHOe coepkaHue
Kypca (4Mc10

OcHoBHbBIE BU/IBI 1eSITeIbHOCTH 00y4aI0IMXCH

4acoB)
Yucnan ParnmonanbHble yncia, *UppanoHaIbHBIE YHCIa, KOHEYHbIE U | Pa3BuBaTh mpeacTraBieHHsi O 4YHCIaX: OT MHOXECTBA
BbIYUCJJICHUA. 6GCKOHeqHBIe JOCCATUYHBIC }IpO6I/I. MHokecTBO HaTypaJbHBIX YUCEII JO MHOXKCCTBA HeﬁCTBHTeHBHBIX YUCCII.




JeiicTBUTEIbHBIE
qucaa
Ow

JIEHCTBUTEIILHBIX  YHCEN; JEHCTBUTEIBHBIE YHCIA  Kak
OCCKOHEUHBIC JeCATUYHBIC JpoOu. B3auMHO oaHO3HAYHOE
COOTBETCTBUE MEXK]ly MHOKECTBOM JICMCTBUTEIBHBIX YHUCEN U
MHOKECTBOM TOUYEK KOOPAMHATHOM MPSMOH.

CpaBHeHUE  JCUCTBUTENBHBIX  4YHCET, aApUPMETHUCCKHE
JEUCTBUS C NEUCTBUTEILHEIMUA YUCIIAMU. *

[TpubmmkE€HHOE 3HAUYCHUE BEIMIMHBI, TOYHOCTh MPUOITHKCHHSL.
Oxkpyrnenne uwmcen. [Ipukuaka #  OLEHKAa PE3yJIbTaTOB
BBIYHCIICHHI.

O3HaKOMHUTBCA c BO3MOXKHOCTBIO MIPEICTABICHUS
JIEHCTBUTEIILHOTO YHCJIa KaK OSCKOHEYHOMW JECATUYHON Ipoow,
NPUMEHSATHh JICCATUYHbIE TNPHUOIMKEHUS PAlMOHAIBHBIX |
HMppalyoOHaJbHbIX YUCEN.

*3aNHUCHIBATD, CPaBHMBAThH " YHOpPsi10YMBATh
JEUCTBUTEIbHBIC YnCcaa ™.

BbInoHATL, codeTas YCTHbIE W IHCbMEHHBIE IPUEMBI,
apupMeTHYeCKHe JeCTBUSI C PAlMOHAIBHBIMU YHCIAMU;
HAXOAHMTh 3HAUCHHUSA CTCIICHCH C IICJIBIMH IIOKa3aTCIIIMU U
KOPHEH; BRIYUCJISATH 3HAUCHUS YUCIOBBIX BBIPAKCHUH.
IMosyuyuTsh mnpeacTaB/ieHHe O 3HAYUMOCTU JEHCTBUTEIBHBIX
YHuCcesl B MPAKTUUYECKOM eI TEIbHOCTH YeTIOBEKa.
AHATU3MPOBATh M [eJaTh BBIBOAbI (10CJI€ COBMECTHOIO
aHAJIM3a) O TOYHOCTU NPUOIMKCHHUS JIEHCTBUTEIBHOIO YHCIIA
MIPU PEILICHUH 3a/1a4.

OxkpyriasiTh ICUCTBUTEIBbHBIE YHCIA, BBINOJHATH NPUKUAKY
pe3ynbTaTa  BBIYMCICHUN, OLEHKY 3HAYEHUH  YHUCIIOBBIX
BBIPKEHUM.

3HAKOMUTHCS C UCTOPUEH pa3BUTHS MATEMATHKH.

YpaBHeHust

U HepaBeHCTBA.
YpaBHeHust

¢ OXTHOM
nepeMeHHOMn
(14 9)

JIunelinoe ypaBHeHue. PellleHne ypaBHEHUM, CBOAALIMXCS K
JIMHEVHBIM.

KBanpatHoe ypaBHeHMe. PemieHue ypaBHEHMH, CBOIALIMXCS
K KBaJpaTHbIM. bUKBaipaTHbIE YpaBHEHHSI.

*[IpuMepbl pelleHus YypaBHEHUH TPETbe M YETBEPTOU
CTEIEHEN Pa3I0KEHNEM Ha MHOKUTEIN. *

Pemenue 1poOHO-paliMOHaIbHBIX YPAaBHEHUH.

Pemennie TeKCTOBBIX 3ajau aNredpandeckuM METOIOM.

OcBauBaTh, 3alOMHHATL M TNPUMEHATH Trpaduyeckue
METO/Ibl TIPH PEIICHUH ypaBHEHWH, HEPAaBEHCTB M MX CHUCTEM
(mpy  HEOOXOOUMOCTH C ONOPOH Ha aJIropuT™M Y4eOHBIX
JENCTBU).

Pacno3naBath 11e1bIe U IPOOHBIC YPaBHEHHUS.

Pemiats JiMHeliHble W KBajJpaTHble YPaBHEHHs, YPaBHEHUS,
CBOJMIIMECS K HHUM, MpOCTeHIIne JpoOHO-palllOHATIbHBIE
yYpaBHEHWS.

IpenaaraTs BO3MOXHBIE CIIOCOOBI pelIeHHs] TEKCTOBBIX 3ajad,
o0Cy:KIaTh WX M pelaTrhb TEKCTOBBIC 3a/a4d Pa3HBIMH
croco6ami.

3HAKOMUTBCS C HCTOPHEH Pa3BUTHS MaTEMATUKU

YpaBHeHust

JluneliHOe ypaBHEHUE C IBYMS IIEPEMEHHBIMU U €T0 IpaduK.

OcBauBarb u NPpUMCHATDH HpI/IéMBI pemiCHusd CUCTEMbI AOBYX




U HEpaBeHCTBA.
Cucrembl
yYPaBHEHUI

(14 9)

Cucrema 1ByX JUHEHHBIX YPaBHEHUH C IBYMSI IEPEMEHHBIMU U
e€ peueHue. PemieHune cucteM JABYX YpaBHEHUH, OJHO U3
KOTOPBIX JINHEHHOE, a IPyroe — BTOPOH CTEIIEHHU.
['padmyeckass UHTEpHpETAlUsl CHUCTEMbl YPaBHEHHH C JBYMS
[IEPEMEHHBIMH.

Pemennie TeKCTOBBIX 3a71a4u anredpandeckum crocooom.

JIMHEHHBIX ypaBHeHI/Iﬁ C IByMs MCPCMCHHBIMU U CUCTCMBI JIBYX
YpaBHEHUI, B KOTOPBIX OJJHO YPAaBHEHHUE HE SIBIISCTCS JIMHEHHBIM
(o BU3yaJIbHOM omope).

Hcnonb3oBaTh (QYHKIHMOHATIBHO-TpAQUUECKUE MPEICTABICHUS
JUISL pellieHus] ¥ MCCJIeIOBAHMS YPABHEHUN U CUCTEM.
AHAJIM3HPOBATH TEKCTHI 3224, pelllaTh UX aIredpandecKuM
CHOCOOOM: MEPeXOAUTh OT CIOBECHOH (HOPMYITHPOBKU YCIOBHS
3a71a4M K anreOpandecKoil MOAEIH MyTEM COCTABICHUS CHCTEMBI
YPaBHEHUI; pemaTh COCTaBJICHHYI0 CHCTEMY YpPaBHCHHUI;
HHTEPNPETHPOBATH PE3YIIbTAT.

3HAKOMHUTBCS ¢ UCTOPHEH PA3BUTUS MAaTEMaTHKU

YpaBHenust

U HepaBeHCTBA.
HepagBencrBa
(16 u)

YuciioBble HEPABEHCTBA U UX CBOMCTBA.

JInHeiHbIe HEPaBEHCTBA ¢ OAHON IEPEMEHHOM M UX PEILICHHUE.
Cucrtembl TUHEHHBIX HEPABEHCTB C OJHOM NMEPEMEHHOW U UX
peleHnue.

KBaapaTHble HEPABEHCTBA U UX PELLIEHUE.

I'paduueckass  uHTEpHpeTanuss  HEPABEHCTB M CHUCTEM
HEPABEHCTB C JIByMs IIEPEMEHHBIMU.

Yuratrh, 3aNUCBIBATH, IOHHMATbh, HHTEPIPETUPOBATH
HEPaBEHCTBA; UCIIOJIb30BaTh CHUMBOJIMKY U TEPMHHOJIOTHIO.
BoinosHsTh mpeoOpazoBaHusi HEPABEHCTB, MCMOJIB30BATH IS
MpeoOpa3oBaHUs CBOMCTBA YUCIOBBIX HEPABEHCTB.
Pacno3naBaTth JIMHEIHbIE U KBAJAPATHBIE HEPABEHCTBA.

Pemath,  JIMHEHHBIE  HEPABEHCTBA, CHCTEMBl  JIMHEWHBIX
HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIOYAKOILIMX KBaJIpaTHOE
HEPaBEHCTBO, U PELIaTh UX; 00CYKAaTh IOJYYCHHBIC PEIICHMUS.
HN300paxkaTth pelllcHUE HEPABEHCTBA U CUCTEMBI HEPAaBEHCTB Ha
YUCJIIOBOM NPSIMOM, 3amUCBIBATH PEIIEHHME C IOMOIIBIO
CHMBOJIOB.

Pemath KBajJpaTHbIE HEPABEHCTBA, HCIONB3Ys rpaduyecKue
MIPECTaBIICHUS.

OcBanBaThb W TPUMEHATHL HEPABEHCTBA IIpU PEIIECHUU
Pa3JIMYHBIX 3a7a4, B TOM YHCIIE IPAKTUKO-OPUEHTUPOBAHHBIX.

DOyHKIUHT
(16 9)

KBanpatuunas ynkuus, e€ rpapuk u cpoiicta. [lapaboia,
KOOPJIMHATHI BEPIIMHBI apaboIIbl, 0Cb CHMMETPHH MapadoIIbl.
Crenennble GyHKIMH C HATYpaIbHBIMU IMOKa3aTeNsIMHU 2 U 3, UX
rpaduKu 1 CBOMCTBA.

Ipapuku QyHkumii: y = kx,y = kx + b,,y = ax’,y = ax’, y

Pacno3snaBaTh BUIBI U3y4aeMbIX (DYHKIHIA;, HILTIOCTPHPOBATH

CXeMaTHYeCKH, 00BSICHATH PACIONOKEHHE HAa KOOPAMHATHOM

IJIOCKOCTH rpadukoB GpyHKuui Buaa: y = kx,y = kx + b,,y =

ax?, y = ax’,
k .

y =%y = — B 3aBHCHMOCTH OT 3HA4CHHIl K03 (HUIINEHTOB;

OIMCHIBATH X CBOMCTBA.




Pacno3HaBaTh KBaApaTUIHYIO (QYHKIUIO IO PopMyIIE.
IIpuBoauTL mNpUMEPbI KBAJAPAaTHUYHBIX 3aBUCUMOCTEH U3
peasbHO XKU3HH, (PU3UKH, TECOMETPHH.

BoisiBasiTe 1 000011aTh OCOOCHHOCTH Tpaduka KBaJApaTHUHON
gyskiuu  y = ax*> + bx + ¢ (Ipy  HEOOXOAUMOCTH  C
HaTPaBJISFOIIEH TOMOIIBIO).

CTpouTh M N300paKaTh cCXeMaTH4YeCKH rPpapUKH KBaIPATHIHBIX

KIMi, 3a1aHHBIX GOPMYJIaMH BUIA Y = ax>, y = ax’ + q,
YH pMYy. y y q,y

=a(x + p)? y=ax>+ bx + ¢ (upu HeOOXOAUMOCTH C
BU3YaJIbHOU OTMOPOH).

AHAJIM3UPOBATH U MPUMEHSATDH CBOWCTBA U3Y4YEeHHBIX (DYHKINI
JUId WX TOCTPOEHMs, B TOM 4YHCIE C IOMOIIBIO LU(POBBIX

pecypcoB.

YucaoBble
NMOCJIeA0BAaTEIbHOC
TH

(15 9)

[ToHsiTHE YMCIIOBOM M1OCIIEOBATEIBLHOCTH.

3amaHne TOCIIEAOBAaTEIFHOCTH PEKYPPEHTHOH GopMymnol u
bopmynoit n-ro uieHa.

Apudmerndeckas u reoMeTpudecKkas nporpeccun. opMyiisl n-
ro 4jeHa apuMeTHUecKo M TreoMeTpuyecKod Mporpeccui,
CYMMBI IIEPBBIX 71 YJICHOB.

*N300pakeHue 4JICHOB apHU(PMETHUECKOH M reoMeTpuyecKon
IIPOrPECCUM TOYKAMM Ha KOOPAMHATHOM IJIOCKOCTH.
JIMHENHBIN U YKCIIOHEHIMAJIbHBINA POCT.

CrnosxHble MPOLIEHTHL. *

OcBauBaTh M MPUMEHATH UHICKCHBIE 0003HAUCHUS, CTPOHUThH
peueBble BBICKA3bIBAHHUSI C HCIOJIb30BAaHUEM TEPMHUHOJIOTUH,
CBSI3aHHOM C MOHSATUEM MOCIIEI0BATEILHOCTH.

AHaau3upoBaTh GOPMYIly 1-TO YWIEHA 0CIIEI0BATEIILHOCTH UIIH

PEKYPPEHTHYIO bopmyy " BBIYHCIATH YJICHBI
IIOCJIEI0BATEIBHOCTEH, 3aJIaHHBIX ITUMH bopmynamu.
YcranaBiauBatb 3aKOHOMEPHOCTh B IIOCTPOECHUNU

MOCJIEZI0BATENbHOCTH, €CJIU BBINHMCAHBI TEPBbIE HECKOJBKO €&
YJICHOB.

Pacno3naBarh  apudMETHUYECKYI0 M  TE€OMETPUUYECKYIO
IPOTPECCUU MPH pa3HBIX CrIoco0ax 3aJaHMs.

Pemath 3a7auu ¢ HCHOJNB30BaHUEM (GOpPMYNT n-TO 4YJEHA
apu(METUYECKOH U TE€OMETPHUYECKOW MPOrpeccHil, CyMMBI
MEPBBIX 71 YWIEHOB C ONOPOil Ha CIIPaBOYHYIO HHPOPMAIIHIO.
*U300paxkaTh WIEHbl IOCJIEI0OBAaTEJIBHOCTH TOYKaMH Ha
KOOPJWHATHOM TNIOCKOCTH *,

PaccmaTpuBaTh NpuMepbl NPOLECCOB M SIBJEHUH U3 PeanbHON
KU3HH, WUTIOCTPUPYIONINE WM3MEHEHHE B apu(METHUECKOU
IpOTrpeccuy, B TE€OMETPHUECKOW mporpeccuu; *u3zoOpaxkaTb
COOTBETCTBYIOIINE 3aBUCUMOCTH rpapuuecKu’™.




Pemiath mpocreiilme 3aga4yM, CBSA3aHHBIE C YHUCIOBBIMU
MOCJICIOBATEIBHOCTSIMUA, B TOM WYHCIE 3aJaud W3 pPEaTbHOU
JKU3HM € WCTOJBb30BAaHHUEM  MHQPPOBBIX  TEXHOJIOTHUU
(37IEKTPOHHBIX TAOIHII, TPAPUIECKOTO KATBKYIATOPA U T.I1.).
*PermaTh 337241 HA CIIOKHBIC MTPOLIEHTHI, B TOM YHCIIE 32/1a49H U3
peanbHON MPAKTUKH (C HCIIOJIb30BAaHUEM KaJIbKYIsITOpa). *
3HAKOMHTHCS ¢ HCTOPHEI Pa3BUTHS MATEMATUKU.

IToBTOpEHME,
00001IEHHE,
CHCTEeMAaTH3aIMSsI
3HAHMH

(18 u)

Yucaa W BbIYUCIeHHs (3aIHCh, CpPaBHEHME, ACHCTBHUS C
JICUCTBUTEIILHBIMU YHCIIAMH, YHCIIOBAas MpsMasi; MPOICHTHI,
OTHOILICHUSI, IPOIIOPIIMHU; OKPYTIICHHE, PHOIIKCHUE, OLICHKA;
pelIeHne TEKCTOBBIX 3a7a4 apu(PMETHIECKUM CIIOCOOOM).

Auiredpanyeckue BbIpa:KeHU s (mpeobpazoBanue
anredpanvdeckux BhIPAKEHUH, TOMYCTUMbIE 3HAYCHUS).
@DyHkouu (MOCTPOCHHE, CBOWCTBA M3YUYEHHBIX (YHKIIMIA;
rpaduueckoe perieHne ypaBHEHUN U UX CUCTEM).

OnepupoBarh MNOHATHAMM: MHOXECTBO, IIOAMHOXKECTBO,
olepanyy HaJ MHOXECTBAMHU; MCIOJb30BaTh TIpaduuecKoe
IIPEJICTaBICHUE MHOXKECTB JUIsl ONIUCAHUS PEaJIbHBIX ITPOLIECCOB U
SIBIICHHIA, TIPU PEIICHUH 3a]1a4 U3 APYTUX y4eOHBIX MPEIMETOB.
AKTyaJIM3MpOBaTh TEPMHMHOJIOTHMI0O H OCHOBHbIC [CHCTBUS,
CBSI3aHHbIE € 4YMCJIAMHU: HATYPAIBHOE 4YHUCIO, IIPOCTOE U
COCTAaBHOE YHUCIA, ACIMMOCTb HATypalbHBIX YHUCEI, IPU3HAKU
JEIMMOCTH, 1LIEJI0€ YHUCIIO, MOJYJb 4YMCia, OOBIKHOBEHHas U
JecaTU4Has ApoOu, CTaHIAPTHBIA BUA 4Kcia, apudMeTHuecKuit
KBaJPaTHBIN KOPEHb.

BbINoOJHATH JeHCTBUS, CPABHUBATH M YNIOPSA0YMBATh YUCIIA,
MPEACTABISIT YHCIA HAa KOOPAMHATHOW IIPSAMOM, OKPYIJIATH
YKClla; BBINOJHATH MNPUHKUAKY M OLEHKY pe3yibrara
BBIYMCIICHH.

PemaTh TekcTOBBIE 3a1a4H ApUPMETHUECKUM CIIOCOOOM.
Pemiate npakTu4eckue 3aJa4u, COAEpKaIIUE IPOLIECHTEI, 101,

YacTH, BbIpaXXAIOIIME 3aBUCUMOCTU: CKOPOCTb — BpeMs —
paccrosiHue, 1l€éHa — KOJMYECTBO — CTOUMOCTb, OOBEM
paboTel — BpeMsi — MPOU3BOAUTEIHLHOCTH TPY/A.

Pa3ouparhb peaibHble KU3HEHHBIE CUTYalluH, GopMyJIHpPOBATH
UX Ha SA3bIKE MATEMATUKH, HAXOAUTH pELICHUE, IPHUMEHSSA
MaTEeMaTHYECKHN anmnapar, HHTEePIPeTHPOBATHL PE3yIbTaT
OnepupoBaTh NOHATHUSAMM: CTEIEHb C LEJIBIM IOKA3aTeleM,
apudmernyeckuit KBa/IPaTHBIN KOpEHB, MHOT'OYJIEH,
anredpanveckas ApoOb, TOXKIECTBO.

BbINoOJHATL OCHOBHBbIE JeificTBHMS: BBINOJIHATH PACUETHl I10




dbopMynaM, TpeoOpazoOBLIBATh IIENbIC, IPOOHO-PAIMOHATBHBIE
BBIDQXEHUSI U BBIPAXEHUS C KOPHSIMH, pEai30BHIBATh
pa3ioKeHHEe MHOTOYJICHAa HAa MHOXHTEIM, B TOM 4YHCIE C
UCIONIb30BaHuEeM (OpMyJl Pa3HOCTH KBAApaTOB M KBajpara
CYMMBI U Pa3HOCTH (C OMOPOH Ha CHPABOYHYIO MH(POPMAITHUIO);
HAXOJHUTh JOMYCTHUMbIE 3HAYCHHsI MEPEMEHHBIX JUIs TPOOHO-
palMOHAIBHBIX BBIPAKEHUN, KOPHEH.

MoneaupoBaTh ¢ IOMOILBIO (OPMYN pealbHble MPOLECCH U
SIBJICHHUSL.

OnepupoBath mousiTusaMu: QyHKIMS, rpaduK QYHKIUN, HYIH
(GyHKIMH, TPOMEXYTKH  3HAKOMOCTOSIHCTBA, IPOMEKYTKH
BO3pacTaHus, yObIBaHUS, HAHOOJIbIIIEE U HAUMEHbIIIEE 3HAYCHUS
(GYHKIIH.

AHATU3MPOBATh, CPABHUBATH, 00CYKIATh CBOWCTBA (D YHKIIMH,
CTPOUTH UX TPaPUKU.

OnepupoBaTh MNOHATHSIMH: IpsMas I[PONOPLHMOHAIBHOCTD,
oOpaTtHass  MPONMOPIMOHAIBHOCTh,  JIMHEWHas  (QyHKIUS,
KBaapaTuuHas (QyHKIus, mapadoia, runepoona.

Hcnoab3oBaTh rpadpuku 111 ONIPEIeICHUs CBOMCTB, IPOIIECCOB
U 3aBUCUMOCTEW, I pEUIeHUs 3aJad U3 JPYyrux ydeOHbIX
IPEIMETOB U pealbHON KHU3HU; MOAEIHPOBATH C MOMOUIBIO
rpaMKOB peabHbIe MPOLECCHI U SBICHMUS.

Boipaxkarts popMysiaMu 3aBUCUMOCTU MEXKAY BEIIMUMHAMU.

TEMATHUYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA «I'EOMETPUS» (I10O 'OJAM OBYYEHUA)

7 knace (He MeHee 68 4)

Ha3Baunmue
pasnaesia (TeMbl)
Kypca (4Hc10
4acoB)

OcHoBHOe coepkaHue

OcHoBHbBIE BU/BI AeSIT€IbHOCTH 00y4al0IMXCH




IIpocreiimmue [Ipocreiimme reoMeTprHUeCKiue 0ObEKThI: TOUKH, TIPSMBIC, JIyud | POPpMYJIHPOBATH OCHOBHBIC TIOHSATHS U ONIPEICIICHHS.
reoMeTpuyecKue Y YTJIbl, MHOTOYT'OJIbHUK, JIOMaHasl. Pacno3HaBarh  U3Y4YCHHBIE  TeOMETpPHYECKHE  (DUTYDHI,
durypsi CMexxHbIEC U BEPTUKAIIBHBIC YTJIbI. onpeieJATh UX B3aUMHOE PaCI0JIOKEHNE, BHIMOJIHATD YEPTEXK
H UX CBOMCTBA. Pabora ¢ mpocTedmumMu 4epTerkaMu. M0 YCJIOBHUIO 3a7aud (C MCIOJIb30BAaHUEM CMBICIIOBOW OTIOPHI:
HN3mepenue W3mepeHne JMHEWHBIX W YIJIOBBIX BEJIWYUH, BBIYMCIICHHE | HABOJSAIINE BOIIPOCHI H/UIIU alTOPUTMA YICOHBIX JICHCTBUN).
reoOMeTpMYeCKUX |OTPE3KOB U YIJIOB. IIpoBoauTh poCTENIINE TOCTPOEHUS C TOMOILBIO LIUPKYJIS U
BEeJIUYMH [lepumerp w©  muomaab  (QUTYpP, COCTaBICHHBIX U3 |JIMHEHKH.
(14 ) MPSMOYTOJIbHUKOB. N3mepsTh JIMHEWHBIE U YTIIOBBIE BEIMYUHBI FTEOMETPUUECKUX U
NPAaKTUYECKUX OOBEKTOB.
Onpenensitb «Ha TJa3» pa3Mepbl pealbHBIX OOBEKTOB,
MPOBOIUTH TPYOYI0 OLIEHKY UX Pa3MEPOB.
PemaTp 3a7auv Ha BBIYUCIEHUE JJIMH OTPE3KOB W BEJIWYWH
YIJIOB.
PemaTp 3a1aun Ha B3aMMHOE PACIIONIOKEHUE TEOMETPUUECKUX
¢uryp.
IIpoBoauTh KiIaccu(UKALMIO YTIIOB, BBIYHCIATH JIMHEWHBIE U
YIJIOBbIE BEJIMYMHBI, MPOBOAUTH HECJOKHbIe HEOOXOJUMBbIE
JIOKa3aTeJIbHbIE PACCYKICHUS.
3HAKOMUTHCS C UCTOPUEH pa3BUTHS TeOMETPHH.
TpeyrojbHukH [lonsiTMe O paBHBIX TPEYroJbHUKAX M  IepBUYHbIE | Pacmo3HaBaTh Mapbl pPaBHBIX TPEYTrOJbHUKOB Ha TOTOBBIX
(22 v) MPEJCTABJICHUS] O PaBHBIX (KOHTPYIHTHBIX) (urypax. Tpu|deprexkax (¢ yKazaHHEM MPHU3HAKOB) MPU HEOOXOIUMOCTH C

IIPU3HAKa PABEHCTBA TPEYT OJIbBHUKOB.
[Ipu3sHaku paBeHCTBA  NPSIMOYTOJbHBIX  TPEYTrOJbHUKOB.
CBOliCTBO MeIMaHBI PSIMOYTOJIBHOTO TPEYT OJIbHUKA.
PaBHOOE1peHHBIE M PABHOCTOPOHHUE TPEYroJbHUKU. [Ipu3Haku
U CBOMCTBA paBHOOEPEHHOIO TPEYroJIbHUKA.

[IpoTtuB OousblIeli CTOPOHBI TPEYTOJbHUKA JIEKHUT OOJIBIINUN
YT OJL

IIpocreiimine HepaBeHCTBA B TIE€OMETPHM.
TpeyroiapHuKa. HepaBeHCTBO ToMaHOM*.
[IpsAMOYTOJIBHBINA TPEYTOJIBHUK C YTII0M B 30°.
IlepBble TOHATHS O 10KA3aTEILCTBAX B TEOMETPHH.

*HepaBeHCTBO

BU3YyaJIbHOU OIIOPOM.

BoiBoauTh  cineactBus  (PaBEHCTB  COOTBETCTBYIOLIUX
3JIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.

®opmMyJIMpOBaTH ornpeeNeHus: OCTPOYTOJIbHOTO,
TYNOYTOJIBHOTO, IIPSIMOYTOJIBHOT O, paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYrOJbHUKOB; OHCCEKTPHUCHI, BBICOTHI,
MEAMaHbl TPEYroJIbHUKA; CEPEIMHHOIO IMEPHEHAMKYIIpa

OTpe3Ka; INepuMeTpa TPEYrojibHUKA NP HEOOXOJUMOCTH C
ONOpPOM Ha aJIFOPUTM IIpaBUIIa.

@opMyJMpoBaTh CBOWCTBA M MNPU3HAKK PABHOOEIPEHHOIO
TPEYTrOJIbHHKA.

CTpOl/lTb YCPTCIKU, pelnaThb 3ada49i C TIOMOUIIBIO HAXOXICHU A




PaBHBIX TPEYTOJIHHUKOB.

I[IpumeHsTH INPU3HAKK  PABEHCTBA  NPSAMOYTOJIbHBIX
TPEYroJbHUKOB B 3a/1avax (C MCIOJIb30BAaHHUEM CMBICIOBOU
OIOPBI: HABOJSAILME BOMNPOCH M/MIM QJIrOPUTMAa Y4eOHBIX
JIeUCTBHI).

Hcnoab30BaTh LUPPOBBIE PECYPCHI
CBOWCTB M3y4aeMbIX GUryp.
3HAKOMUTBCS C HCTOPHEH Pa3BUTHS TEOMETPUU.

IJI1  MCCJIeTOBAHUS

IHapanieabHble [TapayenpHble TpsiMble, UMX cBoWcTBa. Hakpecr nexanue, @opMyJHpoBaTh  MOHSAITHE  IAPAUICIBHBIX  IPSIMBIX,
npsimble, CcyMMa COOTBETCTBEHHBIE M OJIHOCTOPOHHHUE YIJIbl (00pa30BaHHbIE IPY | HAXOAUTH IPAKTUUYECKUE IPUMEPBHI.
yIJIOB NePECEYCHUH NTapAJIJIEIIbHBIX MPSIMBIX CEKYIIEH). M3yuarp cBoiicTBa yriioB, 0Opa3OBaHHBIX IPU NEPECEUECHUH
TPeyroJibHUKA [TpusHak  napauIeIbHOCTHM  NPAMBIX  4YE€pe3  PABEHCTBO | MapaJUIEIbHBIX NPSAMBIX CEKYILLEH
(14 v) pacCTOSTHUI OT TOYEK OAHOU MPSMOM A0 BTOPOU MPSMOM. IIpoBoauTs pokazarenbcrBa. DOpPMYJIHMPOBATH TeopemMy
CymMa yriioB TpeyroJlbHHKa U MHOTOYT'OJIbHUKA. [AapAJUIEIBHOCTH  JBYX IpPSIMBIX C  IIOMOILIBIO  YIJIOB,
Bremnue yribsl TpeyrojibHHUKa 00pa30BaHHBIX MPU [EPECEUEHUU OTUX MPSAMBIX TPETheH
MPSMOM.
BbIYuCAATH CYMMY YIJIOB TPEYTOJbHUKA 1 MHOTOYTOJIbHHUKA.
Haxonuth uucinoBble W OyKBEHHblE 3HAa4E€HUs YIJIOB B
TEOMETPUYECKUX 3a/1a4aX C MCIIOIb30BAHUEM TEOPEM O CyMME
YIJI0B TPEYTOJBbHUKA U MHOTOYTOJIbHUKA.
3HAKOMHUTBCS C HCTOPHEH Pa3BUTHS TEOMETPUU.
OxkpyxHOCTH OKpy’KHOCTb, XOPJIbI U TUAMETPBI, UX cBoiicTBa. KacaTenbHas k | @PopMyJMpoOBaThL  ONpedeeHus.  OKPY)KHOCTH,  XOPJBI,
U KPYT. OKpyXHOCTU. OKpY)KHOCTb, BIMCaHHas B yroi. *[loHsTue o|auamerpa W KacaTelbHOM K OKpyxHOCTH. M3ydaTh WuX
I'eomerpuueckune |I'MT, npumeHenue B 3amadax. buccekTpuca um cepeaVHHBIN | CBONCTBA, IPU3HAKY, CTPOUTH YEPTEKH.
NOCTPOEHUA NEPIEeHIUKYIIAP KaKk FEOMETPUUECKHE MECTa TOUEeK *. HccnenoBath, B TOM 4KCIIE HCNOJIB3YSl HM(POBbIE pecypChl:
(14 v) OKpy’KHOCTb, ONHCAHHAs OKOJIO TPEYroJbHUKA. BIMcaHHAs B|OKpY)KHOCTb, BIMCaHHY!O B YIroj; LEHTP OKpYKHOCTH,

TPEYTOJIBHUK OKPY/KHOCTb.
IIpocreiiline 3a1a4n Ha TOCTPOEHUE.

BIIMCAHHOM B YTOJI; PABEHCTBO OTPE3KOB KacaTeIbHBIX
*Ucnoab3oBarh Meroa [ MT nns pokasaTenscTBa TEOpeEM O
MePECEUCHNN OMCCEKTPUC YTIIOB TPEYTOJIbHUKA U CEPEINHHBIX
NEePHNEHANKYISIPOB K CTOPOHAM TPEYroJbHUKA C TOMOIIbIO
I'MT.*
OBJaangeBathb OIMCAaHHOU

NNOHATUAMU BIIMCAaHHOM n




OKPY’KHOCTEH  TpPEyroJIbHUKA, HAXOAUTh ITUX
OKPYKHOCTEH C OIIOPOM Ha aJITOPUTM IIPaBHJIA.

Pemiate OCHOBHBIE 3aJa4¥ HA NMOCTPOEHHE: YIJIa, PaBHOI'O
JAHHOMY; CEpPEIMHHOIO IMEPHEHIMKYISIpa TAHHOIO OTPE3Ka,
IpsAMOM,  NPOXOIAIIEH  4epe3  JaHHYH  TOYKy U
HNEPIEHINKYIAPHON JTaHHOM MpsAMOMN; OUCCEKTPUCHI JaHHOTO
yIija; TPEyroJbHUKOB II0 Pa3jIu4HbIM JJEMEHTaM IIpU
HE00XO0IMMOCTH C HaPaBJIAIOLIEH TOMOIIBIO.

3HAKOMHUTBCS C HCTOPHEH Pa3BUTHS FEOMETPUMU.

LEHTPBI

IToBTOpEHMUE,
00001IeHNE
3HAHMH
(44)

[ToBTOpeHne u 0000IIEHNE OCHOBHBIX MOHSATHII U METO/OB
Kypca 7 kJacca.

Pematn 3aJJa4Yd Ha TIOBTOPCHHUC, HWIUIIOCTPUPYIOIIHUEC CBA3U
MCXKAY pa3jiIMYHbIMU YaCTsIMHU Kypca.

8 kiacc (He meHee 68 4)

Ha3Banmue
pa3nea (Tembl)
Kypca (4uciao

OcHoBHOE coaepKaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4YAKIIHUXCS

4acoB)
Yeroipéxyroannuk |[lapamnenorpamm, ero npusHaku u coiicrsa. YactHsle citydau | M300pakaTh W HAXOAUTh Ha 4EepPTEkKaX YETBIPEXYTOJIbHUKU
u napajienorpaMMoB  (TIPSIMOYTOJIbHUK, pOMO, KBajpaT), HX|pPa3HbIX BUAOB U UX IIEMEHTHI.
(12 9) IpU3HAKU U cBoMcTBa. Tpaneuus. PaBHoOOKas u npsiMoyrosibsHas | @opMyJMpoBaTh onpeneseHus : napajuiesiorpaMmma,

TpaIeuny.
*Y nBoeHune Menuansl. LleHTpaibHas cummeTpus *

psMOYTOJIbHUKA, poMOa, KBajpaTa, Tpareluu, paBHOOOKOMH
Tpaneuny, IpsIMOYTroJIbHON Tpanenuy.

Hcnosb3oBarh MNpPH  pelleHHMHd NPOCTeHINMX  3a1ay4
MIPU3HAKM WU CBOMCTBA: MapajuieorpamMma, ImpsiMOyroJIbHUKA,
poM0Oa, KBajpaTa, TpameluH, pPaBHOOOKOW Tpameruu,
MIPSIMOYTOJIBHOW TpamneLuu.

IIpuMeHATH MeTOA YIBOCHHS MEIUaHbl TPEYrOJbHHUKA C
ONOPOM Ha AITOPUTM MTPABHIIA.




Hcnoap3oBath 1H(POBBIE pPECypchl ISl HMCCIEIOBAHUS
CBOMCTB U3y4aeMbIX QUTYP.
3HAKOMHUTBCA C UCTOPUEN pa3BUTHS reOMeTPHUH.

Teopema Pasieca

*Teopema Darneca 1 TeopeMa O MPOMOPLHOHANBHBIX OTpe3kax.™*

IIpoBoaAMTH MOCTPOEHHUSI C IIOMOLIBIO LIUPKYJIS U JIMHENUKH C

U TeopeMa o Cpenssist muHus TpeyrojibHUKa. Tpanenus, €€ cpeHsis IMHUA.  |ucnosib3oBaHue  TeopeMbl  dajmeca U Teopembl 0O
nponopunoHaabH | *[IponopunoHanbHble  OTPE3KH, IOCTPOCHHE  YETBEPTOIO |IPONOPLHUOHAIBHBIX  OTPE3KAX,  CTPOMTb  YETBEPTHIN
bIX OTpe3Kax, IIPONOPLUOHAIIEHOTO OTPE3Ka. IIPONOPLIMOHAJIBHBIM OTPE30K C ONOpPOH Ha 3PUTENIBHYIO
Nno100HbIE CBolicTBa LIEHTPa Macc B TPEYrOJIbHUKE. HaTJJHOCTb.
TPeYroJbHUKH [TomoGuble  TpeyronmpHMKH. Tpu  npuszHaka  nogoOus | HaxoauTh MOZOOHbBIE TPEYTOJLHUKN Ha TOTOBBIX YEPTEXKAX C
(154) TpPEeyroiabHUKOB *. [[pakTHueckoe npuMeHeHue. yKa3aHHMEM COOTBETCTBYIOIIMX IPU3HAKOB NOJAO00MS HpU
HEOOXOAMMOCTH C BU3YaJIbHOW OTMOPOA.
PemaTth 3agaum Ha NOAOOHBIE TPEYrOJIbHUKH C IOMOLIBIO
CaMOCTOSITEJIbHOTO TIOCTPOCHUSI YEPTEeXEH U HAXOKICHUS
HOJOOHBIX  TPEYrOoJbHUKOB TP  HEOOXOAUMOCTH  C
HaIIPaBJIAIOLIEH ITOMOIIBIO.
IIpoBoauTH 10KA3ATEIHCTBA C UCIOJIB30BAHUEM ITPU3HAKOB
10/100UsI HECJIOKHBIX T'€OMETPUUYECKUX 3aJlad C ONOpOM Ha
ITOPUTM y4eOHBIX IeHCTBUH.
IlpumeHsiTh  TOJNYYEHHbIE  3HaHMS  [pPU  pEIICHUHU
reOMETPUUECKUX U MPAKTUYECKUX 3a/1a4 ITPU HEOOXO0AUMOCTH
C HaIPaBJISIOMIEN TOMOIIBIO.
3HAKOMHTBCS C HCTOPHEH Pa3BUTHs FEOMETPHH.
Inomaan. [Tonsitne 06 001IEH TEOPHUH TUIOIIAIN. OBnaneBaTh NMEPBHYHBLIMHU MPEACTABJIEHUSIMH 00 001IeH
Haxo:xnenne @®opmynbl AnsS IUIOMIAAU  TPEYrojbHHKA, NapajjienorpaMmma.|Teopud IUlomagu (Mepbl), ¢opMyJupoBaTh CBOWCTBA
nJiomajei *OTHollIeHUE TIOIAJel TPEYroJbHUKOB ¢ OOIIMM OCHOBAHMEM | IUIOIIAIH, BBICHATH UX HATJIHBIA CMBICII.
TPeYroJbHUKOB WM o01Iel BBICOTOM. [Ipumensts  ¢opmyasl  MIOHIATU  HapajiesorpaMMa,
U MHOTOYTOJIbHBIX |Bbiuncienue miomaneil cnoxHbeix (uryp uepes pa3OueHue Ha|TpeyrojiibHHKa, Tpaleudd C OMNOpoil Ha CHPaBOYHYIO
¢uryp. [lnomwaan |4actu U AOCTPOCHHUE. * nH(pOpMaIIHIO.
noxo0HbIX puryp |Ilnomanu guryp Ha kineryaToit Oymare. I[IpumensaTs bopmyIibl TUIOIAAN BBIITYKJIOTO

(14 9)

[Tnomaau nogo6HbIX Guryp. Beruucnenue miomazaen. 3axauu c
MPAKTHUYECKUM cojepkaHueM. *PemieHune 3amad ¢ MOMOIIbIO
METO/1a BCIOMOI'aTe€IbHON MJIOAaaHn. *

YETBIPEXYTOJIbHUKA YEPEe3 JUArOHAIM U Yrojl MEXIy HUMU C
OIIOPOM Ha CIIPaBOYHYIO MH(DOPMAIHIO.
Haxoauth 1wiomaan ¢uryp, n300pakEHHbIX Ha KIETYaTON




Oymare, HCIOJIb30BaTh Pa30MEHUE HA YaCTU U JOCTPOCHHE.
Pa3ouparh npuMepbl HCIOJIB30BaHUS BCIIOMOIaTeIbHON
TUTOIIAIH [T PELICHUS TeOMETPUUYECKHIX 3ajad.

Haxomuth 1uiomamu nogoOHbIX ¢Guryp ¢ omopod Ha
CIPaBOYHYIO HH(POPMALIHUIO.

BbIyMcasaTh IUI0MIAIM PA3IMYHBIX MHOTOYTOJIBHBIX (pUryp.
PemaTth 3aaun Ha [UIOMIA/b C MPAKTHYECKUM COZCPKAHUEM
MOCJIE COBMECTHOTO aHAJN3a.

Teopema Teopema Iludaropa, e€ nokazarenbcTBO u HpuMeHeHHE. | DopMynupoBatk Teopemy Iludaropa, mcmosab3oBarh ¢€ B
IMudgaropa n Ob6parnas Teopema [Iudaropa. IIPAKTUYECKUX BBIUYMCIICHUSAX.
HaYaja Onpenenenne TPUTOHOMETPUYECKUX (DYHKIHMI ocTporo yria,|BriameTs HOHATHUSMH TPUTOHOMETPUYECKHX (PYHKIMI OCTPOTO
TPUTOHOMETPUH TPUTOHOMETPUYECKHE  COOTHOLIEHWS B IPSIMOYIOJIBHOM |yIjla, HPOBEPATH UX KOPPEKTHOCTD.
(10 v) TpeyroiabHuke. OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO. BbIBOIMTHL  TPUTOHOMETPUYECKHME  COOTHOLUEHUS B
CooTHOmIEHH  MEXZAY CTOPOHAMH B  INPSAMOYIOJIBbHBIX |[IPIMOYIOJIBHOM TPEYrOJbHUKE C OIOPOM Ha CIPaBOYHYIO
TpeyrojabHuKax ¢ yriaamu B 45° u 45°; 30° u 60°. UH(POPMALIHIO.
HccnenoBatb  COOTHOLIEHUS  MEXIy  CTOPOHAaMu B
IPSIMOYTOJIBHBIX TPEYrOJIbHUKAX ¢ yriiamu B 45° u 45°; 30° u
60° ¢ HanpaBIAOLIEN TOMOILBIO.
Hcnonb3oBath  (QOpMynbl TNpUBEACHUS U OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKIECTBO ISl HAX0XKIECHUS
COOTHOUIEHUH MEXIy TPUTOHOMETPUYECKUMH (QYHKIUSIMU
pa3MYHBIX OCTPBIX YIJIOB C ONOPOM Ha CIPaBOYHYIO
nH(pOpMaLIHIO.
IIpumeHsITH TOTYyYEHHBIE 3HAHHUA M YMEHHUS IPU PEIICHUU
MpPaKTUYECKUX 3a/1ad (Mpu HEOOXOAMMOCTH C OINOpOH Ha
QJITOPUTM TPaBUIIA).
3HAKOMMTBCS C MCTOPHEH Pa3BUTHA TEOMETPUMU.
Yriasl B BnrcanHbIE M LIEHTpaJIbHBIE YIJIBI, YTOJI MEXAY KacaTelnbHOU U | DopMyJIHPOBATHL OCHOBHBIE OINPEICIICHUS, CBS3aHHBIE C
OKPY’KHOCTH. XOpJI0i. yriamu B Kpyre (BIIMCAaHHBIN yroil, IEHTPaIbHBIN Yrom).
Bnucannsbie VYTIbl MEXKAY XOpAAMHU U CEKYLIUMHU. HaxoauTh BIMCAHHBIE YIJIbl, ONHpAIOIIMECS HA OJHY AYTY,

U ONHCAHHBIE
YeThIPeXyroJbHUK

Brniucannble M ONMMCaHHBIE YETHIPEXYTOJbHUKH, UX MPU3HAKU U
coiictBa. IIpumMeHeHne OSTUX CBOWCTB IpU  PELICHUU

BBIYUCJIATH YIJIbI C IOMOIIBIO TCOPEMEI O BIIMCAHHBIX YIJIaX,
TCOPEMbI O BIIMCAHHOM quLIpéXYTOJIBHHKe, TCOPECMBI O




u. FEOMETPUUECKUX 3a/au. LHEHTPAILHOM yIJIE MpH HEOOXOAMMOCTH C BU3YaJbHOMN

KacareabHble B3auMHOe pacnonoxeHue ByX OKpyxkHocTed. Kacanue |onopoil.

K OKPY:KHOCTH. OKPYXHOCTEH. HccaenoBarhb, B TOM YKCIIE C TOMOIIBIO IIU(PPOBBIX PECYPCOB,

Kacanne BIIMCAHHBIEC U ONHMCAHHBIC YETBIPEXYTOJIBHUKH, BHIBOAUTH UX

OKpPYKHOCTeH CBOMCTBA U IPU3HAKHU I10CIIE COBMECTHOTO aHAIM3A.

(13 v) Hcnoab30BaTh 3TH CBOMCTBA M MNPU3HAKUA IIPU PELICHUU
3a1ad.

IloBTOpEHuUe, [loBTOpEHHE OCHOBHBIX IOHATHUA U METOAOB KypcoB 7 W 8|PemarTh 3ajaydM Ha NOBTOPEHHE, WLIIOCTPUPYIOILIHUE CBS3H

o0o0menune KJIacCcOB, 0000IICHNE 3HAHHIA. MEXly pa3IMYHbIMU YacTAMU Kypca.

3HAHM U

(4 1)

9 kJacc (He meHee 68 4)

Ha3zBpanue
pasnaesa (TemMbl)
Kypca (4uciao

OcHoBHOE coaepKaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4aI0IMXCH

4acoB)

Tpuronomerpus. |OmnpeneneHue TPUroHOMETpudeckuX (QpyHKUMN yriaoB oT 0° 1o|d@opMyJupoBaThL  ONpeleJeHusi  TPUTOHOMETPUUYECKUX

Teopemsl 180°. KocuHyc u cuHyC mpsiMOoro u Tymoro yria. Teopema|(QyHKUMN TyNbIX W OPSIMBIX YIJIOB C BH3yaJbHOW OMOPOH.

KOCHHYCOB M KocuHycoB. (OO0o0OmEHHass) Teopema CHHYCOB (¢ paaumycoM | DPopMynHpoBaTh TEOPEMY KOCHHYCOB U TEOPEMY CHHYCOB (C

CHHYCOB. OTHMCAHHOU OKpYXKHOCTH). HaxoxeHue JIMH CTOPOH U BEIMYUH | paJINyCOM OMHCAHHON OKPY>KHOCTH).

Pemenue YIJIOB TPEYTOJIbHUKOB. Pemiate TpPEyrojpbHUKM C ONOPOM HA aNrOpPUTM YUEOHBIX

TPEyroJibHMKOB ®opmyna MIoOmag TPEYrojJbHUKA Yepe3 ABE CTOPOHBI U YroJ | IEHCTBUM.

(16 9) Mexay HUMu. @opMyiia TIom@aan 4YeTbIpEXYroJbpHNKA Yepes ero | Pemare  nmpakTuyeckue — 3aJaud,  CBOJASIIIMECS K
JIMArOHANIA U YTOJI MEKIy HUMH. HAXO0KIEHUI0 PA3JINYHbIX 3JIEMEHTOB TPeyroJibHUKA.
[TpakTHyeckoe NpUMeHEeHUe T0Ka3aHHbIX TEOPEM.

IIpeo6pa3oBanune | *[lonsTre o mpeoOpa3oBaHUM 110100US. OcBanBarhb NOHATHE npeoOpazoBaHus noao0usl.

noxoous. CoOTBETCTBEHHBIE 3JIEMEHTHI TOJOOHBIX UTYD. HccnenoBarh OTHOILIEHUE JIMHEHHBIX 3JIEMEHTOB (DUTYp MpU

Metpuueckue

Teopema 0 MPOU3BEAECHUH OTPE3KOB

XOpA, TeopeMa o

npeobpazoBanuu nogodus. Haxoaurs npumMepsl mogodust B




COOTHOIICHHUHA B

MMPOU3BCACHUN OTPC3KOB CCKYIIUX, TCEOpEMa O KBaApaTe

OKPY’KaIOIEH JEeHCTBUTEIBHOCTH.

OKPY:KHOCTH KacarenbHOU. [ [pyMeHeHune B pelieHnn reOMEeTpUYEeCKuX 3a1ad. * | *BbIBOAMTH METPUUYECKUE COOTHOIICHHS MEXKIY OTpe3KamMu
(10 v) XOpH, CEeKyIIMX M KacaTeJIbHbIX C MCIOJb30BaHUEM
BIIMCAHHBIX YIJIOB U MOAOOHBIX TPEYTOIbHUKOB.
PemiaTp reoMeTpudecKue 3aladd U 3aJa4d U3 PEAIBHOU
KU3HU C UCIIOIb30BAHUEM MOJI00HBIX TPEYTOJbHUKOB. *
BexTopsl OnpeneneHne BEKTOPOB, CJIOKEHHUE M Pa3HOCTb BEKTOPOB, | Acmoab30BaTh BEKTOPbl KAaK HAIPaBJIEHHBIE OTPE3KH,
(12 v) YMHOKEHHUE BEKTOPA Ha YUCIIO. HCCJIEN0BATH r€OMETPUYECKUM (mepemerexue) 51
Pu3nYEeCKU U TEOMETPUYECKUI CMBICII BEKTOPOB. ¢usnveckuid (cusia) CMBICITBI  BEKTOPOB C OMNOpOH Ha
Pa3znoxenue BekTOpa MO JABYM HEKOJUIMHEAPHBIM BEKTOpPAaM.|BONPOCHBIM ILIaH.
Koopaunats! BekTopa. 3HaTh omnpeaeJeHusi CyMMbl U Pa3HOCTH BEKTOPOB,
CkansipHoe NpPOU3BEIACHUE BEKTOPOB, €ro IMPUMEHEHHE MJis|yMHOKEHUS BEKTOpa Ha 4HCJIO, HCCJIeI0BATH
HAXO0X/I€HUs JUIMH U YIJIOB. reOMETPUUYECKUN U (PU3NYECKUIN CMBICIIBI 3TUX ONEPaLUi.
Pelenue 3a1ay ¢ HOMOLIBIO BEKTOPOB. Pematp reomeTrpuyeckue 3ajadyd €  MCIHOJb30BaHUEM
[IpuMmeHeHre BEKTOpPOB MJIsi pElIeHUs 3a7ady KUHEMAaTUKH U |BEKTOPOB.
MEXAHUKH. PacknaapiBaTh BEKTOP 10 JBYM HEKOJUIMHEAPHBIM BEKTOPaM.
Hcnoab3oBaTh  CKaIIPHOE  IPOU3BEACHUE  BEKTOPOB,
BbIBOJIMTH €I'0 OCHOBHBIE CBOMCTBA.
BplyucasaTe CymMMy, pasHOCTb U CKaJSIPHOE IPOU3BEIECHUE
BEKTOPOB B KOOpJMHATAX.
IIpuMeHSITH CKAIIPHOE IPOU3BENCHHUE JUIsI HAXOXKICHUS
JUITMH U YTJIOB.
JlekapToBbI JlexapToBbI KOOP/IMHATHI TOUEK Ha TJIOCKOCTH. OcBanBaTh NMOHSITHE NPSIMOYTOJIBHON CUCTEMBI KOOPJMHAT,
KOOPAMHATHI Ha | *YpaBHeHue NpAMOi.* YrioBoil ko3¢ (UIMEHT, TaHIeHC yria|AeKapTOBbIX KOOPAMHAT TOUYKH.
IVIOCKOCTH HaKJIOHA, TapaJuleJbHbIE U MEPIEHANKYISPHBIE MPSMBIE. HccnenoBath ypaBHEHUE NIPSMOI U OKPYKHOCTH C ONOPOH Ha
9y VYpaBHeHHe OKpyKHOCTH. HaxoxaeHue KOoOpAuMHAT TOYEK | BOIIPOCHBIH IJIaH.

MIEPECEUECHUS] OKPYKHOCTH M IIPSIMOM.
Meroz KOOpAUHAT IIPU PELICHUU T€OMETPUYECKUX 3a1a4.
Hcnonb3oBaHne MeToa KOOPAUHAT B IPAKTUYECKUX 3a]1a4ax

HaxoauTts eHTp 1 pagnyc OKpYKHOCTH 1O €€ YPABHEHUIO.
PemaTh 3agaum Ha HAXOKIEHUE TOYEK [IEPECCUCHUS IIPSIMBIX
U OKPY’KHOCTEM € MOMOIIBIO0 METOIa KOOPAHUHAT.
Hcnoab30BaTh CBOWMCTBA YIJIOBOTO KOX(QUIMEHTa MPSIMOI
IIpY  pElIeHUuH 3a1ad, Ui ONPENEICHUS PacHoJIOKEHUS
MIPSIMOM.




IIpumeHATH KOOPAUHATHI IIPU PELIEHUU F€OMETPUUECKUX U
OPAaKTUYECKUX 3ajad, JUIs IOCTPOCHHUS MaTeMaTUYECKUX
MOJIeJIel peabHBIX 3a/1ay («METO KOOPAMHATY).
IMoab30BaThest UL IIOCTPOEHUS WU HCCIENOBaHUHN
IU(GPOBBIMU PECYPCAMHU.

3HAKOMHTBCS € HCTOPHEI Pa3BUTHS T€OMETPUU

IIpaBuibHbIE
MHOI'0YT0JIbHHUKH.
Jduuna
OKPY:KHOCTH H
IUI01IAAb Kpyra.

IIpaBuUnbHBIE MHOTOYT'OJIBHUKH, BBIYMCICHHE HX JJIEMEHTOB.
Yucno mu uMHa OKpYXKHOCTH. JIIMHA IyrM OKPYXKHOCTH.
Paaguannas mepa yria.

[Inomanp Kpyra M €ro 3JlE€MEHTOB (CEKTOpa U CErMEHTa).
Brraucnenue miomianeit puryp, BKIFOYAIONUX JJIEMEHTHI KpyTa.

dopmyaupoBaTh oInpezeeHue
MHOT'OYTOJIbHUKOB, HAXOJAUTh UX 3JIEMEHTHI.
IMoab30BaTHCA TOHATHEM JITTUHBI OKPYKHOCTH, BBEAEHHBIM C
MOMOILbIO MPABUJIBHBIX MHOTOYTOJIbHUKOB, ONpeNaesiTh
YHCIIO 7T, JUIMHY 1YTU U PaJUaHHYIO MEpY yria 1o o0pasiy.

IMpaBUJIbHBIX

Boruncienue IIpoBoauTH Mepexoa OT paAMaHHON MEpBI yria K rpalyCHON
iomaaen ¥ Ha00OPOT 10 BU3YAIBHOM OIOpE.
84) OmnpeneasaTs MI0IIAAb Kpyra.
BoiBoauTs dopmyabl (B IpagyCHOM U paJuaHHON Mepe) s
JUIMH NyT, IJIOLAIed CEKTOPOB M CErMEHTOB C ONOpPOH Ha
BOIIPOCHBIH IUIaH.
Boruncasite miuomand  ¢Guryp, BKIIOYAIOLIMX 3JIEMEHTHI
OKPY’KHOCTH (Kpyra) ¢ OIIOpOi Ha CIIPaBOYHYIO HH(POPMALHIO.
HaxoauTth momany B 3aa4ax peajlbHOM JKU3HHU.
JABuxeHust *[IoHsITHE O NBUYKEHUH IIJIOCKOCTH. Pa3oupary  npuMepsl,  WUIIOCTPUPYIOUIME  HOHATHUSA
IJIOCKOCTH [TapamienpHelil IepeHOC, MOBOPOT U CUMMETpHUsA. OCH M LIEHTPHI | IBUKEHM S, LIEHTPOB U OCEH CUMMETPHHU.
(64) CUMMETpPHHU. @DopMyJIHPOBATH ONPEICICHUS IAPALIEIBHOIO IEpPEeHOca,

IIpocreiilve NpUMEHEHN B pELICHUU 3a1a4 *.

[IOBOPOTA U OCEBOM CHUMMETPUU C BU3YAJIbHOW OIIOPOM.
HaxoauTh HENOABUKHBIE TOUKH 10 00pasLy.

HaxoanTh IIEHTPBl U OCH CUMMETPUI pocTeHIuX Guryp mno
obpasiry.

*IIpuMeHSITh TapalICIbHBIA NEPEHOC U CHUMMETPHIO IIPH
pEelIeHNH TeOMEeTPUYECKUX 3a/1a4 (pa3ouparh MpUMEpHI).
Hcnoan3o0BaTh /17151 HOCTPOCHUS U UCCIIE0OBAaHUIN IIUPPOBBIE
pecypcsl *




[HoBTOpEHME,
00001IEeHME,
CHCTEeMATH3AIUS
3HAHMH

(74)

[ToBTOpEHHE OCHOBHBIX MOHATUH U METONOB KypcoB 7—9

KJIacCOB, 0000IIEHUE U CUCTEMAaTH3alMs] 3HAHUH.

[Ipocreiimme reomeTpuueckue (UIYppI W HUX CBOWCTBA.
H3mepeHne reoMeTpu4eCKiX BEIUYHH.

TpeyroybHUKA.

[TapasuienpHble U IEPIEHIUKYIIIPHBIC IPSMBIE.

OKkpyXHOCTb U Kpyr. ['eomeTpuueckue IMOCTPOCHHs. YTIbI B
OKpPYXKHOCTH. BnucaHHble M ONHMCaHHBIE  OKPYXHOCTH
MHOT'OYTI'OJIbHUKOB.
[Tpsimast u OKPYKHOCTb.
HeThIpEXYroJIbHUKY.
YEThIPEXYTOJIbHUKH.
Teopema [Tudaropa u Hayana TpuroHoMeTpur. Pemenre oommx
TPEYrOJIbHUKOB.

[TpaBuiIbHBIE MHOTOYTOJIBHUKH.

[TpeoOpa3zoBanus miockoctu. JApuwxkenus. [logobue. Cummerpus.
[Tnomane. Beruucnenue miomazneit. Ilnomanu nogo6Hex Guryp.
JlexapToBbI KOOPAMHATHI HA IUIOCKOCTH.

BekTopsl Ha IIIOCKOCTH.

Bnucannsie nu OIITMCaHHBbIC

OnepupoBaTh NMOHATHSAMH: (QUIypa, TOUKa, HIpsMas, yrou,
MHOTOYTOJIbHUK, PaBHOOCIPCHHBII ¥  PAaBHOCTOPOHHHI
TPEYroJbHUKH, TPSMOYTOJbHBIA TPEYrojdbHHUK, MEIHaHa,
OuccekTprca ¥ BBICOTa TPEYrOJIbHUKA, IapajiesorpamM,
poMO, TPSAMOYTOJIBHUK, KBaJapar, Tpameuusi; OKPYKHOCTb,
KacaTesbHast; paBeHCTBO M 1mogo0ue (Guryp, TpeyroabHHUKOB;
MapayieIbHOCTh U MEPIEeHAUKYISIPHOCTh MPSIMBIX, YroJl
MEX1y MpPSAMBIMH, CHMMETPHS OTHOCHUTEIBHO TOYKH U
NpsIMOM; JJIMHA, PACCTOSHWE, BEIMYMHA YIJa, IUIOIIAMb,
HepUMETP.

Hcnoan3oBats  ¢opmyJibl:  MEepUMETpa M ILIOLIAIU
MHOTOYTOJIbHUKOB, JJIMHBI OKPY>KHOCTH M IUIOIIAAU KpYyTa,
00b&Ma MPAMOYTOJIBHOTO MapajieIenuIe a.

OnepupoBaTh MOHATHAMHU: IPSAMOYrONbHAs CHCTEMa
KOOpJIUHAT, BEKTOpP; MCMHOJIb30BAaTh OTU IOHATUS JJS
IPE/ICTaBICHUS JTAaHHBIX U PEUICHUs 3a7ad, B TOM YHCJIE W3
JPYTUX y4eOHBIX TPEIMETOB.

Pemats 3agaulm Ha [OBTOPEHHE OCHOBHBIX IIOHSTHH,
WJLTIOCTPAINIO CBSI3eM MEXIY Pa3MYHBIMH YacTSMH Kypca.
BuiGupaThs MeTon AJs peLIeHUs 3a/1a4uu.

PemaTh 3a1a4u U3 TIOBCETHEBHOM KHU3HH.

TEMATHUYECKOE INIAHUPOBAHUE YYEBHOT'O KYPCA «BEPOSITHOCTH I CTATUCTHUKA»
(IO TOIAM OBYYEHUS$I)

7 kaacc (He meHee 34 1)

Ha3zBanue
pasnena (Tembl)
(umncy10 Yacon)

OcHoBHOe coaepkaHue

XapakTepucTHKA I1eATeJbHOCTH 00y4al0IHXCS

IIpeacrasienue

[IpencraBnenne manHbIXx B Tabmumax. [Ipakruueckue

OcBanBarh Ha  0a30BOM  YpPOBHe  CIOCOOBI




JAHHBIX BBIUMCIICHUSI TI0 TaOIMYHBIM JaHHBIM. l3BieueHne W | NpPEACTaBICHUSA CTATHCTUYECKUX MAHHBIX W YHCIOBBIX
(7 9) UHTeprpeTanus TaOIW4YHbIX NaHHBIX. [IpakThdeckas paboTa | MacCMBOB C TMOMOIIBIO TabmWIl M JuUarpaMm ¢
«Tabauup». WCIIOJIb30BAHUEM  AKTYaJbHBIX UM  BaXKHBIX JIAHHBIX
I'padmueckoe mpencraBieHHe TaHHBIX B BHJAE KPYroBbIX, | (Zemorpaduueckue JTAaHHBIE, IIPOU3BOJCTBO
CTOJIOMKOBBIX (CTOJIOUATHIX) AUAarpaMM. UTeHHE ¥ TOCTPOSHUE | MPOMBIIIICHHON M CelbCKOXO3SHCTBEHHOW MPOIYKIINH,
nuarpamm. [Ipumepsl neMorpadudeckix guarpamm. 0OLIECTBEHHBIE U IPUPOHBIC SBJICHHUS).
[TpakTuueckas pabota «/luarpammsny. H3yyars Metoabl paboTbl ¢  TaONMYHBIMH U
rpadUyecKuMU NPEICTABICHUAMU JaHHBIX C MOMOIIbIO
IU(POBBIX PECYPCOB B XOJ€ NPAKTUYECKUX paboT (c
HAIPABIIAIONIEH TOMOIIBIO).
OnucareabHas Yucnossie Habopbl. CpenHee aprudMeTniecKoe. OcBauBaTh Ha 0a30BOM YpOBHe NOHATHSA: YUCIOBOH
CTATHCTHKA Menauana 4rcinoBoro Habopa. Y cTOIMYUBOCTh MEIUAHBI. HaOOp, Mepa IEeHTPAIbHON TEHIEHIMH (Mepa IeHTpa), B
8 ) [IpakTuueckas padota «CpenHue 3HAUCHUS». TOM YHCJI€ CpeiHee apuPMEeTHIeCKOe, MeIMaHa.
HauOonbiiee 1 HauMmeHblllee 3HAYEHMs YHMCIOBOrO Habopa. | OmmcbIBaTh CTAaTHCTUYECKHE JIAaHHBIE C  IIOMOIIBIO
Pasmax. cpeaHero apu(pMETHYECKOro M MeAnaHbl. PemaTs 3amaun
(c uCmoNb30BaHHEM 3PUTENIBHON HATJSIAHOCTH W/WUIU
BepOaIbHOU OIOpPHI)
HN3yyars cBOMCTBA CPEIHMX, B TOM YKCIIE C ITIOMOIIBIO
U(POBBIX PECYpPCOB, B XOJ€ MPAKTHYECKUX paboT, (c
HaMpaBJISIoONIEi TOMOUIBIO).
OcBauBaTh Ha 06230BOM yYpOBHe MOHATHSA: HauOOJIbIlIECE
Y HaMEHbIIIee 3HAYEHMsI YUCIIOBOTO MACCHBA, Pa3Max.
Pemath 3agaum Ha BHIOOp crioco0a OMHMCAHUS TaHHBIX B
COOTBETCTBUM C IPHUPONOM JAHHBIX U  LEIIMHU
MCCJIEIOBAHMSI C HAIIPABJISAIONIEH TTOMOIIIBIO.
Cayuaiinas *CnyJaifHass U3MEHYUBOCTH (MpuMephl). YacToTa 3HadeHuid B | *OcBamBaTh NMOHSATHS: YacTOTa 3HAYCHWH B MacCHBE
U3MEHYHBOCTh MaccuBe JaHHbIX. [ pynnupoBka. ['uctorpaMmel. JAHHBIX, TPYNIIUPOBKA JTaHHBIX, TUCTOIPaMMa.
(64) [TpakTuueckas paborta «Ciy4aiiHas U3MEHUYHUBOCTb». * CTponTh TUCTOrpaMMBI 110 00pasily

OcBanBaTh rpaguuecKue MPeICTaBICHUS Pa3HBIX BUIOB
CIIy4allHOM HM3MEHYMBOCTH, B TOM YHCJIE C IOMOIIBIO
M (POBBIX PECYPCOB, B XOJI€ MPAKTUYECKON pabOThL. *




BBenenue B
Teopuio rpagos
49)

*'pa¢, Bepmmna, pedpo. IlpeacraBnenne 3agauu ¢ HOMOIIBIO
rpada. Crenenp (BaJeHTHOCTh) BepiiuHBL Ywucio pédep u
cymmapHas creneHb BepmuH. Llens u nukin. Ilyte B rpade.
[IpencraBnenue o cBsizHocTH Trpada. O6xox rpada (ditepor
nyTh). [IpencraBnenne o0 OpHeHTUPOBAHHBIX Tpadax. *

*(QcBanBaTh NOHATHS: Tpad, BepmmHa rpada, pedpo
rpada, cTerneHp (BaJIGHTHOCTh BEPIITUHBI), 1IEIb U ITUKIL.
OcBauBaTh NOHSTHA: NyTb B Tpade, SHIEPOB MYTh,
00xox rpada, OpueHTUPOBAHHBIN rpad.

OO0cy:k1aTh pellleHHe 32/1a4M Ha TIOUCK CYyMMBI CTENIEHEN
BepIIuH rpada, Ha MOUCK 00xoza rpada, Ha MOUCK MTyTEH
B OPMEHTHPOBAHHBIX Irpad)ax ¢ HAIPaBJISAIOMICH TOMOIIBIO.
OcBauBaTh CcHoco0bI NPEACTaBICHUS 3aJad M3 Kypca
anreOpbl, TEOMETPHH, TEOPUH BEPOSATHOCTEH, IPYrUx
NpeMETOB ¢ TOMOIIbl0 rpadoB  (KapThl, CXEMBI,
DIIEKTPUUYECKHUE IIETH, (YHKIMOHAIBHBIE COOTBETCTBHS)
Ha mpumepax. *

BeposiTHOCTD 1

*Cny4aiiHBI ONBIT M Ciyd4aiiHoe coObiTue. BeposTHOCTh U

*(QcpauBaTh MOHATHSA: CIy4YalHBIA ONBIT U CIy4yailHOE

4acToTra yacToTa COOBITHS. PoOnb MajoBEepOATHBIX W MPAKTHUYECKH | COOBITHE, MAJIOBEPOSITHOE M MPAKTHYECKH JOCTOBEPHOE

cJIy4aiiHoOro JIOCTOBEPHBIX COOBITUH B MpHUpojAe U B oOuiectBe. MoHeTa U | cOOBITHE.

coObITHUS UTrpaJIbHAst KOCTh B TEOPUU BEPOSITHOCTEH. M3yuyath 3HAYUMOCTb MAJIOBEPOSITHBIX COOBITHH B

4 9) [IpakTuueckas pabora «HacroTa BbIafeHUs opiay.* npupoae W oOIIecTBE Ha BaXKHBIX MMpHMepax (aBapuw,
HECYaCTHBIE cilyJau, 3aluTa NepPCOHAIIbHOMN
uH(popMaluu, nepeaada JaHHbBIX).
H3yuaTh poib KJIACCUYECKUX BEPOSTHOCTHBIX MOAeNei
(MOHeTa, UrpanbHasi KOCTh) B TEOPUU BEPOSTHOCTEH.
Habawaate W M3y4yaTh 4YacTOTy COOBITUH B IPOCTBIX
HKCIIEPUMEHTaX, B TOM 4YHCIIE C TOMOIIBIO HHU(POBBIX
PECYPCOB, B XOJI€ MPAKTUYECKON pabOThL. *

O06o00menne, IIpencraBnenne  paHHbIX.  OmnwmcarenbHas — craTUCTHKA. | IIOBTOpPATHL M3YYEHHOE U BBICTPAMBATh CUCTEMY

KOHTPOJIb BeposiTHOCTB citydaitHOTO COOBITHSI. 3HAHUU.

Sy Pemath 3a1a4u Ha IPEICTAaBICHUE U OIIMCAHKUE JAHHBIX C

ITOMOIIBI0 M3YYEHHBIX XapaKTEPUCTUK C HAMPABIIAIOLICH
HOMOILBIO.

Oocyxnarb NpUMepbl CIIy4alHBIX COOBITHIA,
MaJIOBEPOATHBIX U PAKTUYECKH JOCTOBEPHBIX CIyYailHBIX
COOBITHIA, X POJIU B MPUPOJIE U KU3ZHU YEJIOBEKa




8 kiacc (He meHee 34 4)

Ha3Banmue
pa3zaesa (Tembl)
(umncy10 YacoB)

OcHoBHOe coepkaHue

XapaKTepl/ICTI/IKa HEATCJIbHOCTH oﬁyqaloumxca

IloBTOpPEHME
Kypca 7 Kiacca
CR))

[IpencraBnenne  paHHbiX.  OmnucarenbHass — CTaTUCTHKA.
Cayuyaiinas u3sMeHuMBOCTh. CpeiHre YnciIoBOro Habopa.
Canyuaitnble coObITHs. BepostHocTu 1 yactoTsl. Knnaccuueckue
MO/IEJIN TEOPUU BEPOSITHOCTEN: MOHETA U UTPaJIbHAsL KOCTb.

IloBTOpsAATH HM3y4CHHOE M BBICTPAUBATH CHUCTEMY
3HaHUM.
Pemiare 3agayu (0 BH3YyaJbHOH  omope) Ha

IIPEJICTAaBICHUE W ONMCAaHUE JAHHBIX
WU3YYEHHBIX XapaKTEPUCTHK.

Pemiate 3amaum  (mo BH3yaJbHOl  omope) Ha
IIPEACTABJIICHUE TPYIIIMPOBAHHBIX JAHHBIX M ONMCAHHUE
CIy4yallHOM M3MEHUYUBOCTH.

Pemiate 3agayu (0 BH3YyaJbHOH  omope) Ha
OIpeJieIeHNe YacTOThI CIy4allHbIX COOBITUH, 00CYKAeHNE
OPUMEPOB CIy4allHBIX COOBITHUH, MaJOBEPOSTHBIX U
MPAaKTUYECKH IOCTOBEPHBIX CITyYalHbIX COOBITUH, UX POJIH
B IIPUPO/JIE U )KU3HU YEIIOBEKA.

C IIOMOIIBIO

OnucarejbHast *OtknoHenus. Jlucnepcus yucinoBoro Habopa. CranmaptHoe | *OcBauBaTh NOHSATHSI: JUCIEPCUS UM CTaHIAPTHOE

CTaTHCTHKA. OTKJIOHEHHE YUCIIOBOT0 Habopa. J{narpaMMel paccerBaHUsL. * OTKJIOHEHHE, HCIOJIb30BaTh 3TU XaPAKTEPUCTUKHU IS

PaccenBanne OTIMCAHUs PACCEMBAHUS JTAHHBIX.

JAHHBIX Y4acTBOBaTh B 00CY:KI€HUH T'HIOTE3bI 00 OTCYTCTBUU

4 4) VI HAJIMYUHU CBSA3U 110 AMArpaMMaM pacCEeUBaHMUS.
CTpouTh AMarpaMMbl pPACCEMBAHUA 10 HMEIOLIUMCS
JAHHBIM, B TOM YHCIIE C TOMOIIBIO KOMITbIOTEepa (Iociie
COBMECTHOTO aHajiu3a).*

MHo:xecTBa MHo)kecTBO, MOAMHOKECTBO. Onepanun Haa MHOkKecTBamu: | OcBaMBaTh MOHSTHA: MHOXECTBO, 3JIEMEHT MHOKECTBA,

(4 49) o0ObeMHEHUEe, TepecedeHne,  gomojHeHue. CBOWCTBAa | MOJAMHOXECTBO.

oTieparmit HaJ MHOXECTBaAMHU: MepeMeCTUTENbHOE, | BBINOJIHATH onepaunu HaJ MHOXECTBaMHU:

COUCTATCIIbHOC, paCIpCACIUTCIIBHOC, BKIIFOUCHU .

o0beAnHEeHNE, TIepeceYeHne, AOMOHEeHUE (110 00pasiry).




I'padmueckoe mpeacTaBICHIE MHOXKECTB.

Hcnoan3oBath CBOMCTBA: MEPEMECTUTEIBHOE,
codYeTaTeNbHOE, PACIPEISIUTEIIbHOe, BKIIOYCHUS (C
MCII0JIb30BAHUEM BU3YAJIbHOU OMOPHI).

Hcnoab3oBath rpaduyueckoe MpeACTaBICHUE MHOXKECTB
IIPU ONHCAaHUM DPEAIBHBIX IPOLECCOB W SIBICHHUM, IIPU
pEIICHUH 3a/1a4 U3 IPYTruX y4eOHBIX MPEIMETOB U KYPCOB
(c MCIIOJIB30BAHKUEM BU3YaJIbHOM OIOPBI).

BeposiTHOCTB
CJIYYaAHHOr 0
coObITHUS

(6 1)

DnemMeHTapHbIe COOBITHSI. Crnyyaiinble COOBITHSL.
bnaronpustcTByromue aneMeHTapHble coObITUs. BeposTHOCTH
coObITHI. OMBITEI C PAaBHOBO3MOXXHBIMH 3JIEMEHTapHBIMU
coObITHsMH. Ciy4aiiHbIi BBIOOP.

[IpakTrueckas padota «ONbITH C pPABHOBO3MOKHBIMU
3JIEMEHTAPHBIMHU COOBITUAMM.

OcBanBath Ha  0a30BOM  YpPOBHe  NOHSITHUSA:
JIIeMEHTapHOe CcoObITHE, choydailHoe COOBITHE Kak
COBOKYITHOCTh ~ OJIATOTIPUSATCTBYIOIIUX  3JICMCHTAPHBIX
COOBITHI, PABHOBO3MOXKHBIC AJIEMEHTApHBIEC COOBITHS.
Pemiarh 3aJa4u Ha BBEIYUCICHUE BEPOSATHOCTEH COOBITHIA
M0 BEPOATHOCTSIM 3JIEMEHTApPHBIX COOBITHH CIIy4aiiHOTO
ombITa (C MCIHOJIb30BAHUEM 3PUTEIBHOW HATJISTHOCTH
W/U BepOaIbHOU OTIOPHI).

PemaTh 3a1a4umM Ha BBIYHUCICHUE BEPOSITHOCTEH COOBITHI
B ONbBITaX C PaBHOBO3MOXXHBIMH  3JIEMEHTAPHBIMU
COOBITUSIMH, B TOM YHCJIE€ C TOMOIIBIO KOMITbIOTEPA (C
UCIIONIb30BAaHUEM  3PUTEIBHOW  HATTSAHOCTH  W/WUIU
BEepOAITBLHOM OTOPHI).

IIpoBoauTh M HM3y4YaThb ONBITHI C PAaBHOBO3MOXXHBIMHU
AJIEMEHTapPHBIMUA COOBITUSIMH (C MCIIOJIb30BAHUEM MOHET,
UTPATTbHBIX KOCTEH, JIPYTUX MOJICIICH )
B XOJIe TMPaKTHYEeCKOM paboThl (C HCIOIB30BAaHUEM
BU3YaJIbHOU OTOPHI).

Beenenue
TeopuIo rpagos
(44)

B

*JlepeBo. CBoiicTBa  jJepeBa: €AMHCTBEHHOCTh  IIYTH,
CYLIECTBOBAHME BHCAYEH BEPILIMHBI, CBSA3b MEXKAY YHCIOM
BepIIMH U ynciaoM pédep. [IpaBuino ymHOXeEHHUS. *

*QcBauBaTh NOHSITHSI: JIepeBO Kak rpad Oe3 mukia,
BUCsYas BEpIIMHA (JTUCT), BETBb JepeBa, MyTh B JIEPERBE,
JIMaMeTp JepeBa.

H3yuaTh cBoOicTBa JepeBa: CYILIECTBOBAHUE BUCSAYEH
BCPIIVHBI, CANHCTBCHHOCTb IyTHn MCKIAY ABYMA
BEpPUIMHAMH, CBSI3b MEXKJly YHMCIOM BEpPUIMH U YHUCIOM
pedep.




Y4acTBOBaTH B 00CY K/I€HUH PelIeHN s 321a4i Ha TONCK
U TEpeYuciicHHe TyTeld B JiepeBe, ONMpEeCICHUE YKcia
BEpIIUH WK péoep B AepeBe, 00x01 OMHAPHOTO JepeBa, B
TOM YHCJIC C MPUMEHCHUEM TPABUIIA YMHOKEHHSL. *

Cayyaiinbie
co0bITUSA
8w

*[IporuBorionokHoe  coowsiTue.  Jlmarpamma  Diinepa.
OObenuHeHne u TmepecedeHne coObITH. HecoBMmecTHBIC
coObiTusi. dopmyna cioxeHus BeposTHocTe. IIpaBuio
YMHOXKEHMSI  BEpPOSTHOCTEH.  YCJIOBHas  BEPOATHOCTD.
HezaBucumbie  coOwiTusa.  IlpencraBienuwe — cimyuaifHOro
JKCIIEpUMEHTA B BUJE JIepeBa. *

*(OQcBauBaTh MOHSITUSI: B3aUMHO IHPOTUBOIIOJIOKHBIE
COOBITHSI, OTEpaluu HaJl COOBITUSAMH, OOBEAMHECHUE U
nepeceveHre CcoObITHH, AuarpamMma Oinepa (Dinepa—
BeHHa), cOBMeCTHBIC U HECOBMECTHBIC COOBITHSI.
H3yuaTh TeopeMbl O BEPOSTHOCTH OOBEIUMHEHHUS JIBYX
coObITHIA ((hOPMYIIBI CIIOKEHUS BEPOSITHOCTEH ).
YuyacTBOBaTh B 00CYK/I€HUM pellleHHs1 32Ja4H, B TOM
quclie TEKCTOBBIE 3a7jaul Ha OIpE/EICHUE BEPOSTHOCTEH
O0OBeAMHEHUS U TEpPECeueHusi COOBITUH C MOMOIIBIO
YUCJIOBOW MpsIMOW, JAuarpamMMm Oinepa, (OpMYJIbl
CJIOKEHHSI BEPOSITHOCTEH.

OcBauBatsp MOHSITHS: IIPaBUIIO YMHOKEHHUS
BEPOATHOCTEH, YCIOBHAsl BEPOSITHOCTh, HE3aBHUCHMBIE
COOBITHSI IEPEBO CIIYHaHOI'O OTIbITA.
M3yuats cBoiicTBa  (omnpezeneHus)
COOBITHH.

YuyacTrBoBaTh B O0CY/KICHMH PeELICHUs] 3aJa4M Ha
ompeziesieHNe U UCTI0Ib30BAHUE HE3aBUCUMBIX COOBITHIA.
YuyacTrBoBaTh B O0CY/KICHHM PeELICHUS 3aJa4M Ha
MOUCK BEPOSITHOCTEH, B TOM 4YHCJIE YCJIOBHBIX, C
MCIIOJIb30BaHUEM JIepEeBa CIIy4aifHOTO OMbITa. *

HC3aBUCHMBIX

0O000menue,
KOHTPO.JIb
4 )

[IpencraBnenue manabix. OnucaTtenbHas cTaTUCTHKA. ['padsbl.
BeposiTHOCTh CIIy4aiiHOTO COOBITHS. DIIEMEHTHI
KOMOWHATOPHKHU.

[MoBTOPATH U3Yy4YCHHOE M BBLICTPAMBATH CHCTEMY
3HAHUU.

PemaTp 3a1aun Ha IpeICTaBIICHUE U OTIMCAHUE JAHHBIX C
MIOMOILBIO U3yYEHHBIX XapaKTePUCTUK (c
HCTIOJIB30BAaHUEM BH3YAIILHOU OTIOPEI).

*YyacTBOBaTh B O0CY:KIeHHM pelleHUsI™ 3aga4ym C
npuMeHeHneM rpados.




Pemiatp 3agauM  Ha  HAXOXJICHHE  BEPOSTHOCTHU
CIIy4aifHOrO COOBITHS MO BEPOATHOCTSIM 3JEMEHTAPHBIX
COOBITHIA, B TOM YHCIIC B OINBITAX C PaBHOBO3MOXKHBIMHU
AJIEMEHTApPHBIMU COOBITUSAMH (C BU3yaJIbHOW OTIOPO).
*Y4acTBOBATh B OOCY:KI€HHHM pelIeHus™ 3aJayM Ha
HAXO0XJICHUE BEPOSITHOCTEH 0OBEAMHEHUS U TIepeceueHUs
COOBITHIA, B TOM YHCJIE HE3aBHCHMBIX, C UCTIOJIb30BAHUEM
rpadUyecKkux MpPeICTaBICHUM U JepeBa CIIy4aillHOTO
OTIBITA.

*Y4yacTBOBATH B 00CY:KIeHHHM pelIeHusi™ 3aja4M Ha
MepevrciieHne KOMOMHAIUH (YKclia MepecTaHOBOK, Yncia
COUeTaHMil), HA HAXOXICHHE BEPOATHOCTEH COOBITHI C
MPUMCHCHHEM KOMOWHATOPHKH, B TOM 4YHCIIE C
UCIIONIb30BaHUEM TpeyroybHuka [lackans.

9 kinacc (He MeHee 34 4)

Ha3Baunmue
paszaesia (TeMbl)
(4ucy10 YacoB)

OcHoBHOE coaepiKkaHue

XapaKTepncTnKa HEATECJIbHOCTH Oﬁy‘lalOIlll/IXCﬂ

IToBTOpEeHne IIpencraBnenne  maHHbIX.  OmnMcarenbHas — CTATHCTHKA.
Kypca 8 ki1acca Onepanuu Haa coObITUsIMHU. He3aBUCUMOCTE COOBITH.
(44)

IloBTOpPATH U3Yy4CHHOE M BBLICTPAMBATHL CHCTEMY
3HaHUM.

Pemath 3a1auM Ha MIPEICTaBICHUE U ONUCAHUE IaHHBIX.
Pemiath 3agaum  Ha  HaxoOXIEHHME BEpOSTHOCTEH
00BbEIMHEHNS U TIEepPEeceYeHUs: COOBITHH, B TOM 4YHCIIE
HE3aBHCHUMBIX, C  HCIOJb30BaHUEM  IpaduuecKux
IIPEJICTaBICHUN U JiepeBa CIIy4aiiHOTO OIIbITA.

Pemath 3agayu Ha mepeducieHue KoMOuMHanmil (dyucna
NEPEeCTaHOBOK, YHCJIa COYETaHWM), Ha HaXOXKICHHE
BEPOATHOCTEH COOBITHI ¢ MpUMeHEHnEM KOMOUHATOPUKH,
B TOM YHCJIE C HCIIOJIb30BaHUEM TpeyroiabHuka [lackans




9J1eMEeHTHI
KOMOMHATOPUKH
44)

KomOunatopHoe mpaBwio yMmHOXeHHsS. [lepecTaHOBKH.
®dakropuan. CouetaHus W 4UCIO coueTtaHuid. *TpeyroapbHuk
[Mackans.* IIpakTnueckas pabora «Bpruncnenue
BEPOATHOCTEHM C UCMOJIb30BAaHUEM KOMOMHATOPHBIX (DYHKIIMIA
ANEKTPOHHBIX TAOIHII.

OcBauBath Ha  0a30BOM  YpPOBHe  TNOHSITHS:
KOMOWHATOPHOE MPAaBHJIO YMHOXXEHHS, YIOPSIOYCHHAS
napa, Tpoiika 00bEKTOB, IepecTaHOBKa, (paKTOpHa YHca,
coYeTaHue, YUCII0 COYeTaHut, *Tpeyroiapauk [lackamns.*
Pemats nmpocreiilime 3ajayd  Ha  [IEPEUYHUCICHHE
YIIOPSITIOYSHHBIX Map, TPOCK, IIEPEUNCIICHUE TIEPECTAHOBOK
U COYCTAaHWH »JIIEMEHTOB pa3IMYHBIX MHOXECTB (10
o0Opasiy).

Pemiats mpocreiimime 3agauyM Ha NPUMEHEHHUE 4YUCIIA
coueTaHuil B anredpe (COKpaméHHOe YMHOKEHHE, OMHOM
HrroToHa) (c HanpaBiIsAOUIE MOMOIIBIO).

Pemath, mnpuMeHsisi KOMOMHATOPHMKY, 3aJadyd Ha
BBIYUCIICHHE BEPOATHOCTEH, B TOM YHCJIE C IOMOIIBIO
AJIEKTPOHHBIX TaOJUI] B XOJ€ MPAKTHYECKOW paboThI (C
BU3YaJbHOU OMOPOIA).

I'eomeTpuueckasn
BEpPOSAATHOCTH
(4 1)

*['eomeTpuueckast BeposATHOCTb. CilydaiiHbIi BHIOOP TOUKU U3
(burypsl Ha MJIOCKOCTH, U3 OTPE3Ka, U3 AYTU OKPYKHOCTH. *

*(cBanuBaTh MOHATHE T€OMETPUYECKON BEPOSITHOCTH.
YyacTBoBaTh B O00CY:KICHHM pelleHUsl 3a/a4yd Ha
HaXO0XJ/IEHUE BEPOSATHOCTEN B OMbITAX, MPEACTABUMBIX KaK
BBIOOp TOYEK W3 MHOTOYIOJIbHHKA, Kpyra, OTpe3ka WId
JIyTH OKPY>KHOCTH, YUCIIOBOT'O MPOMEKYTKA *

HcnuiTanus
Bepnyanu
(6 9)

Hcneiranne. Yenex u Heynada. Cepust HCTIBITaHUM 10 IEPBOTO
ycnexa. Hcnbeitanus bepnymiu. BepostHoctu coOblTuil B
cepun ucnbiTaHuii  bepnymmm.  I[Ipakthueckas pabota
«Hcnprranus beprymimy.

OcBauBaTh Ha 0a30BOM YpOBHE NMOHSITHSI: UCIILITAHHE,
AIIEMEHTapHOE COOBITHE B UCIIBITAHUHU (YCIIEX U Heyjaua),
Cepus UCHBITAaHUM, HACTYIJIEHME IIEPBOrO  yclexa
(neynaum), cepust ucnbiTauuit bepuymm.

Pemiare  mpocreimiue 3axa4yd Ha  HAXOXICHHE
BEPOATHOCTEN COOBITHI B CEpUU UCHIBITAHUH /10 MEPBOTO
ycrexa, B TOM 4HCIe ¢ MpUMEHEHHEM (OPMYIIbl CyMMBI
TEOMETPHUYECKOI Mporpeccuu (C Onopoi Ha CIPaBOUHYIO

UHpOpMAILIHIO).
Pemiate  mpocreiimme 3agayM  Ha  HaXOXKICHUE
BEPOSTHOCTEH  DJIEMEHTApHBIX COOBITUH B  cepuu

UCIBITAaHUN bepHy/uM, Ha HaXO0XJAEHUE BEPOATHOCTH




OTNpENeIEHHOT0 YHCIa YCIEXOB B CEPUU  HCIIBITAHUM
bepnymnu (¢ BU3yanbHO# ONOPOit).

M3yyaTh B X0/1e NPaKTH4YeCKOii paboThbl, B TOM YUCIIE C
MOMOIIBIO HU(GPOBBIX PECYPCOB, CBOMCTBA BEPOATHOCTH B
cepuu ucnbITaHui bepryrum

Cayuaiinas
BeJINYHHA
(6 1)

CnyuailHas BeIMYMHA U PAaCHpElEICHUE BEPOATHOCTEH.
MareMatnueckoe OXHUJAHUE U JUCIEpCUs  CIy4alHOM
BeIMYMHBL. [IpuMeppl MaTeMaTHUECKOro OXUAAHUS Kak
TEOPETUYECKOI'0 CPEAHEr0 3HAUECHUS BEJIMUHUHBI.

[TonsaTue o 3akoHe OonpIIKX yKces. Vi3MepeHue BeposTHOCTEH
C NMOMOI1IbI0 YacToT. [IpuMeHeHne 3aKkoHa GOIbIINX YHCEIL.

OcBoutp Ha 0a30BOM YpOBHe NOHSATHS: ClydalHas
BEJIMYNHA, 3HAYEHUE CIIy4aliHON BEJIMYMHBI,
pacrpeeneHue BEPOSITHOCTEN.

M3yyatb U 00CyXKIaTh IPUMEPHI JUCKPETHBIX U
HENPEPBIBHBIX CIYYalHBIX BEIUUYUH (POCT, BEC YEJIOBEKA,
YHMCJIEHHOCTb HACEJICHNUs, IPYTrUe U3MEHUNBbIE BEINYUHBI,
paccMaTpuBaBILIMECS] B KypC€ CTAaTUCTHKH), MOJEIbHBIX
CIIy4alHbIX BEJIMYMH, CBA3aHHBIX CO CIIy4alHBIMU
onbiTaMu (OpOocaHHE€ MOHETBHI, WUIPAJIBHOM KOCTH, CO
CIIy4aifHBIM BBIOOPOM H T. I1.).

OcBauBath Ha  0a30BOM  YpPOBHe  IOHATHA:
MaTEMaTHUYECKOE OKUJAHUE CIIy4alHOM BEIMYMHBI KaK
TEOPETUYECKOE CPEAHEE 3HAUCHUE, TUCTIEPCUs CIIy4alHON
BEJIMYMHBI KaK aHaJIOT JUCIIEPCUH YHCIOBOr0 Habopa.
Pemath 3amaum Ha BBIYUCIEHHE MaTEeMaTHYECKOIO
OXKHMIAaHWS W  JUCIEPCUU  JAUCKPETHOM  CIy4alHOMR
BEJIMYMHBI 110 33JJaHHOMY paclpeiesieHUuI0, B TOM YHCIIe
3aJa4, CBS3aHHBIX CO CTPaXxOBaHUEM U JIOTEpesIMH (C
HaIPaBJISIONICH TOMOIIIBIO).

3HAKOMHUTBCSI C MAaT€MaTU4YECKHUM OXHJAHUEM U
JIUCIIEPCUEN HEKOTOPBIX pACHpENCIICHH, B TOM YHCIE
pacnpeeneHus cy4yaiiHOW BETMUNHBI «UUCIIO YCIIEXOB)» B
cepuH UCIbITaHNN bepHysum.

M3yyaTrh, dYacToTy COOBITMS B  TNOBTOPSIOIIUXCS
CIIy4alHBIX OIbITaX KakK CIy4alHYIO BEJIUYUHY.
3HAKOMUTBCS C 3aKOHOM OoJbIIuX uucen (B (opme
bepuymnu): mpu OONBIIOM 4YHCJIE OMBITOB YacTOTa
coOBITUS OJM3Ka K €r0 BEPOSTHOCTH.




Pematsp 3a1aum Ha U3MEpEHNE BEPOSITHOCTEH C TOMOIIBIO
4acToT (C HAIPABJISIONIEH TOMOIIIBIO).

OO0cy)knaTh poJib 3aKOHA OOJIBIINX YKCEN B 000CHOBAHUHU
JaCTOTHOT'O METO/1a M3MEPEHHSI BEPOSITHOCTEH.
OOcykmaTh 3aKOH OOJBIIMX YHCENT KaK IMPOSBICHUE
CTaTUCTUYECKON YCTONYMBOCTH B N3MEHUYMBBIX SBICHUSIX,
pOJb 3aKOHA OOJBIIMX YUCENl B MPHUPOJAE W B HKHU3HH
YeJIoBeKa.

0O06006menue,
KOHTPOJIb
(10 v)

[IpencraBnenne  aHHBIX.
BepositHoCcTh CIIy4aitHOTO COOBITHA.
koMOuHaTopuku. CiydaiiHble BETUYMHBI U PACIPEICICHHUS.

OmucarenpHas  CTaTHUCTHKA.
DJIEMEHTHI

IloBTOpSAITH M3Y4YEHHOE U BBICTPAUBATH CHCTEMY
3HAHUIA.

PemaTp 3amaun Ha IPEACTaBICHUE U ONKMCAHUE TAHHBIX.
Pemath 3agaum Ha HAXOXKJACHUE BEPOSATHOCTEH COOBITHH,
B TOM 4YHCI€ B ONBITaX C PaBHOBO3MOXXHBIMHU
3JIEeMEHTapHBIMU COOLITHSIMH, BEPOSITHOCTEH
OOBEIMHEHUSI W TEePeCeYeHUsT COOBITHH, BBIYUCIIATH
BEPOSITHOCTH B OIBITAX C CEPUSIMH CIy4alHBIX UCTIBITAHUI

IIpu pazpaboTke paboueld mporpaMMbl B TEMAaTUYECKOM IIJIAHUPOBAHUM JIOJDKHBI OBITh YYTEHBI BO3MOKHOCTH
UCITIOJIb30BaHUS 3JIEKTPOHHBIX (LIM(PPOBBIX) 00pa30BaTEIbHBIX PECYPCOB, SBISIOMIMXCA YU4€OHO-METOAMUYECKUMU MaTepraIaMu
ANEKTPOHHbIE YYEOHMKM W 3aJaYHUKH, DJIEKTPOHHbIE OHOIMOTEKH, BHUPTyalbHbIC
7a00paTOpUM, UTPOBBIE MPOTPAMMBI, KOJUJIEKIIMU LU(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB), UCIONB3YEMBIMH J1Jis1 OOYUEHUS U
BOCIUTAHUS PA3NUYHBIX TPYII IOJb30BaTeNeH, MPEACTaBICHHBIMU B 3JEKTPOHHOM (LIU(PPOBOM) BHUIE U PEATUIYIOIIMMHU

(MyJIbTUMEIUNHBIE TPOTrPAMMBI,

nunakTudeckue Bo3MoxxHoctd KT, comeprkanne KOTOPBIX COOTBETCTBYET 3aKOHOIATEIIHCTBY 00 00pa30BaHUH.
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