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I10 MAaTEMATHUKEC

VYpoBenb o0pazoBaHus (Kiacc)
OCHOBHOE 0011ee o0pazoBanue (6-9 xnacc)
KommuecTBO yacos 782 vaca

Yuutens unum rpynmna yauTeneu, pa3padoTduKkoB pabodeit mporpaMMbl

[Iporpamma pa3pa6OTaHa B COOTBETCTBHUU PeaepaibHOTO KOMIIOHEHTA
roOCYIapCTBEHHOTO CTaHAApTa OCHOBHOI'O 001miero oopasosanus (yrB. [Ipukazom MUHHCTEPCTBA
npocsemenus Poccuiickoii @enepammu ot 18.07.2022 Ne 568 "O BHeCcEHMH W3MEHEHHH B
(beaepanbHBIN FOCYIapCTBEHHBIN 00pa30BaTEIbHBIA CTAHAAPT OCHOBHOI'O 00IIIEro o0pa3oBaHusl,
VIBEP)KIEHHBIN IpukasoM MuHncrepcrBa npocselenns Poccuiickoii @eneparmu ot 31 mas
2021 1. Ne 287").

¢ y4€roMm IIpumepHoii paGoyeil MpOrpaMMbl OCHOBHOTO 00miero obpasoBaus «MaTemaTHkay
(0a30BBIMi  VpOBEHBb) UIA 5-9 KmaccoB, omo0peHHol pereHneM DenepanbHoro  yyeOHO-
METOINYECKOTr0 00beINHEHH 110 001meMyY 00pa3oBaHuio, mpoTokou :3/21 or 27.09.2021r.

¢ yuérom YMK B.U. Bunenkuna u ap. «Maremaruka 5» u «Marematuka 6». YueGHuk. 5, 6
knaccel. /H. 5. Bunmenkun, B.M. XXoxos, A.C. Yecnokos, C.H. IlIsapubypa — M.: MHeMo3uHa,
2020; Anreopa FO. H. Makapsrues u ap (7-9) Yuednuk «Anredpa, 7», «Anredpa, 8», «Anredpa,
. 1O.H.MakapsIues, H.I'.Munioxk, K.M.Hemkos, C.b.CyBopoBa; moJ,
pen.C.A.TensskoBckoro.- M.: Ipocsemenue, 2020; T'eomerpus JI.C. Aranacsna u ap. (7-9).
Yueonuk. I'eomerpusa 7-9 kmaccel. /JI. C. Aranacsu, B. ®@. Byrysos, C. b. Kagomues, O. T.
Iloszusxk, Y. U. FOauaa — M.: IIpocsemienue, 2020




HOACHUTEJIBHAA 3AIINCKA

OBIIASA XAPAKTEPUCTHUKA YYEBHOI'O ITPEJMETA «MATEMATHKA»

PabGovas mporpamma mo marteMatuke i oOydaromuxcs 6—9 kimaccoB pazpaborana
Ha ocHoBe denepanbHOTO TOCYIAapCTBEHHOTO 00pa30BaTENBHOTO CTaHAAapTa OCHOBHOTO
o01m1ero oOpa3oBaHus ¢ y4€TOM M COBPEMEHHBIX MHUPOBBIX TPEOOBAHUH, IPEIBSBIICMBIX K
MaTEeMaTHYeCKOMY OOpa30BaHHMIO, W TPAAWIMNA POCCHHCKOrO 00pa3oBaHUS, KOTOpHIC
00eCIeuYnBaOT OBJIAJICHUE KIFOYEBBIMU KOMIICTCHIUSMH, COCTABIISIOIIMUMH OCHOBY IS
HENPEPBIBHOTO 00pa30BaHUsI M CaMOPA3BUTHS, a TAKXKE IEIOCTHOCTh OOIIEKYJIBTYPHOTO,
JTUYHOCTHOTO W MO3HABATEIBHOTO pa3BUTHs oOydarommxcsi. B pabodeii mporpaMMe y4TeHBI
uaeu u nonoxeHus KoHuenuuu pa3zBuTHs MaTreMaTuyeckoro oOpaszoBanusi B Poccuiickoit
®deneparu. B amoxy mudpoBoit TpaHchopmanuu Beex cep UYeIOBEUSCKON esTEIbHOCTH
HEBO3MOXXHO  CTaTh  OOpa3oBaHHBIM  COBPEMEHHBIM  4YeJIOBeKOM  0e3  06a3oBoit
MaTEMaTHYeCKOW MOJATOTOBKU. YK€ B IIKOJE MATEMAaTHKAa CIY)KUT OTOPHBIM MPEAMETOM
JUISL M3YYEHHS CMEXHBIX UCHUIUIMH, a TIIOCJ€ IIKOJbl peanbHOH HEOOXOAUMOCTHIO
CTAaHOBHUTCS  HEMpEphIBHOE  OOpa3oBaHuWe, 4YTO TpeOyeT  TMOJHOLEHHOW  0a30BOM
o011eo0pa3oBaTeNbHOM MOATOTOBKH, B TOM YHCIIE U MaTeMaThyeckoil. DTo 00yclOBIEHO
TE€M, 4YTO B HallM JHU PACTET 4YMCIO MpodeccHii, CBSI3aHHBIX C HEMOCPEICTBEHHBIM
PUMEHEHUEM MaTeMaTHKH: U B cdepe SKOHOMHUKH, U B OHM3HECE, U B TEXHOJIOTMYECKUX
obnactax, W Jake B TyMaHUTapHBIX cdepax. Takum o00pazoM, Kpyr MIKOJbHUKOB, IS
KOTOPBIX MaTeMaTHKa MOKET CTaThb 3HAUUMBIM
MIPEIMETOM, PaCILIUPSIETCS.

[IpakTryeckasi MoJIE3HOCTh MaTeMaTHUKU OOYCIIOBJIEHA TeM, YTOEE MPEIMETOM SBISIOTCS
dyHIaMEHTAIBHBIE ~ CTPYKTYphl ~ HAIIEr0 MHpa:  MPOCTPAHCTBEHHBIE  (HOPMBI |
KOJIMYECTBEHHBIC OTHOIICHUS OT MPOCTEHIIHNX, YCBAUBAEMBIX B HETIOCPEJICTBEHHOM OIIBITE,
JI0 TOCTAaTOYHO CJIOKHBIX, HEOOXOUMBIX JJISI Pa3BUTHS HAYYHBIX W MPHUKIAIHBIX Hici. bes
KOHKPETHBIX MAaTeMAaTHYCCKUX 3HAHWH 3aTPyJHCHO MMOHUMAHHE TPUHIIUIIOB yCTPOWCTBA H
UCIIOJIb30BAaHUSI COBPEMEHHOW TEXHUKH, BOCIPHUATHE W HWHTEPIPETAHs pPazHO0Opa3HOU
COLIMANBHOM,  DKOHOMHYECKOW,  TOJIMTHYECKOH  uHpopmamuu,  ManodddexruBHa
MOBCEIHCBHASI TMPAKTUYECKasi JACATeNbHOCTh. KakqoMy dYeloBeKYy B CBOCH IKU3HH
MPUXOJIUTCS BBITIONHATh PAacUYEThl U COCTABISATh QJITOPUTMBI, HAXOIUTh WM TMPUMEHSTH
(dbopMyITbI, BIAACTh MPAKTUICCKUMH MPUEMAMH T€OMETPHUECKUX H3MEPEHUN U MOCTPOCHUH,
yuTaTh WHGOPMAIUIO, TPEICTABICHHYIO B BHJE TaOmuI], nuarpaMM U TpaduKoOB, KHUTHb B
YCIIOBUSIX HEONPEEIEHHOCTH U MOHUMATh BEPOSITHOCTHBIN XapakTep CIy4ailHbIX COOBITHH.

OnHOBpEeMEHHO ¢ paclupeHueM cdep MNPUMEHEHHS MaTeMaTUKU B COBPEMEHHOM
oOmecTBe BcE 0Oojee BaXKHBIM CTAHOBUTCS MaTE€MaTHYECKUM CTUIb  MBILUICHHUS,
MIPOSIBIISIONIUICS B ONPeAeIEHHBIX YMCTBEHHBIX HaBbIKax. B mpoiiecce u3ydeHust MaTeMaTHKU
B apceHall MPUEMOB U METOJIOB MBIIUICHUS Y€JIOBEKa €CTECTBEHHBIM 00pa3oM BKIIIOYAIOTCS
MHAYKUUS U IeAyKlus, 00001IeHne 1 KOHKpeTH3alus, aHallu3 U CUHTE3, Kilaccupukauus u
cuctemaTtuzanus, abcrparupoBanue u aHanorus. OOBEKThl MaTEMaTHUYECKHUX IpaBHiia
YMO3AKIIOYCHUH, WX KOHCTPYWPOBAHHS PACKPBIBAIOT MEXaHWU3M JIOTUYECKUX ITOCTPOCHHI,
CIOCOOCTBYIOT BEIpa0OTKEe YMEHUs (hOPMYJIMPOBATH, 00OCHOBBIBATH U JIOKA3BIBATH CYXKICHUS,
TEM CaMBIMPa3BUBAIOT JIOTUYECKOE MBINUICHHE. Beaymiasi poiib mMpruHAIJICKUTMATEMATHKE U B
(GOpPMUPOBAHUN ANTOPUTMHUYECKONH KOMIIOHCHTHI MBIIUICHUS W BOCIUTAHHH YMCHHM
JIEHCTBOBATH 1O 3aJIaHHBIM AJITOPUTMAM, COBEPIICHCTBOBATH M3BECTHBIC M KOHCTPYHPOBATH
HOBBIC. B mporecce pemieHus 3agady — OCHOBOM Y4eOHOH JEsATENBHOCTH Ha YypOKax
MaTEMaTHKU — Pa3BUBAIOTCS TAKKE TBOPUECKASI UTMPUKIIAJHAS CTOPOHBI MBIIUICHHUS.

OOydyenne MaremMaTuke MHa€T BO3MOXHOCTh pa3BUBATh Yy OOYYAMOIIUXCS TOYHYIO,
palMoHaIbHYI0O W HWHPOPMATHBHYIO pEdYb, yMEHHE OTOHMpaTh HamOoJiee TOIXOMISIINE



A3BIKOBBIE, CHMBOJIMYECKHE, Tpaduyeckue cpeacTBa Uil BBIPAKEHHUS CYXICHUH H
HATIJIATHOTO UXIIPEICTABICHUS.

Heo0xoauMbpIM KOMITOHEHTOM 0OmIel KyJBTYPhl B COBPEMEHHOM TOJKOBAHUH SBISETCS
o01ree 3HaKOMCTBO ¢ METO/IaMH ITO3HAHUSI IEHCTBUTENILHOCTH, TIPECTABICHUE O TIPEIMETE U
METOAaX MaTeMaTUK{, WX OTIMYUH OT METOJOB IPYTrUX E€CTECTBEHHBIX M T'YMAaHHUTApHBIX
HayK, 00 OCOOEHHOCTSIX NMPUMEHEHUS MAaTEeMAaTUKU ISl PEIICHUS HAyYHBIX W MPUKIAIHBIX
3aga4. Takum oOpa3om, MaTeMaTHYeCKOe 00pa30BaHUE BHOCUT CBOH BKJIaj B (POPMUPOBAHUE
OOMIEHKYIBTYphI YEJIOBEKA.

M3ydyeHne MareMaTUKU TaKKe CIIOCOOCTBYET OSCTETUYECKOMY BOCIIMTAHMIO YEJIOBEKa,
NOHMMAHHUIO KpacoThl M W3SIIECTBA MAaTEMaTHYECKUX PpACCYXICHHH, BOCIPHUSATHIO
reoMeTpU4ecKuX (OopM, YCBOCHHIO HJIEH CHMMETPHH.



HEJM U OCOBEHHOCTHU U3YYEHUA YYEBHOI'O ITPEJMETA
«MATEMATWKA». 6-9 KNACCbI

[IpuopureTHbIMH LIeTIMU O0yUeHUS MaTeMaTHKe B 6—9 Kiaccax sSBISIOTCS:

— (opMUpOBaHUE LEHTPAJIBHBIX MaTEMaTHUECKUX MOHIATHM (YUCIIO, BEJIIMYMHA,
reoMeTrpuueckas (¢urypa, TIepeMeHHas, BepOATHOCTb, (yHKIUsA), oOecrneynBaroIINX
MIPEEMCTBEHHOCTh U NMEPCIEKTUBHOCTh MAaTEMaTHUECKOI0 00pa30BaHusl 00Yy4aroImIMUXCs;

—nojBefeHre OOy4aromuxcs Ha JOCTYHHOM JUIi HHX YPOBHE K OCO3HAHHIO
B3aMMOCBS3M MaT€MaTHUKU U OKPY’KAIOIIETr0 MUpa, HIOHMMaHUEe MaTeMAaTUKHU KaK 4acTu oOuiei
KYJIbTYpbI UEJIOBEYECTBA;

— pa3BUTHE WHTEJUIEKTYaJbHBIX M TBOPYECKHX CIIOCOOHOCTEH  OOydarouuxcs,
[I03HABATEIIBHOM AKTUBHOCTH, HCCIEAOBATEIbCKUX YMEHMM, KPUTHUYHOCTH MBIIIJICHUS,
HMHTEpeca K U3y4CHUIO MAaTEMAaTUKU;

— (opmupoBanue  (QYHKIMOHAJIBHON  MaTEeMaTHYeCKOH  I'paMOTHOCTH:  YMEHHS
pacro3HaBaTh MpPOSBICHUS MAaTeMaTHYECKUX TOHSATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peasbHBIX )KU3HEHHBIX CUTYalUsAX M IPU U3YYEHUH APYTrUX Y4eOHBIX MPEAMETOB, MPOSIBICHHS
3aBHCUMOCTEH M 3aKOHOMEPHOCTEH, (pOopMyaupoBaTh MX Ha S3bIKE MAaTEMAaTHKH M CO31aBaTh
MaTEMaTHYECKUE MOJENH, NPUMEHATh OCBOCHHBI MAaTEMATUYECKUM ammapar il PeLeHUs
IIPAKTUKO-OPUEHTUPOBAHHBIX  3aJa4y, MHTEPOPETUPOBATH M  OLCHMBATh  IIOJTY4YCHHBIE
pe3yiabTaThI.

OcHOBHBIC JIMHHHM COJCp)KaHUS Kypca wmarematnku B 6—9 wiaccax: «Ywmema wu
BBIUUCIICHUS», «AnreOpa» («AnreOpandeckue BBIPAKEHUS», «YPABHEHUS U HEPABEHCTBA»),
«Dynkuuny, «leomerpusi» («l'eomerpuueckue QUTYpEI W WX CBOWCTBay, «M3MmepeHue
r€OMETPUUECKUX BEJINYUHY»), «BeposTHOCTh M cTaTUCTHKa». [laH Hble JTMHUM Pa3BUBAIOTCA
napajuiebHO, KaX/1as B COOTBETCTBUHIC COOCTBEHHOM JIOTUKOM, OTHAKO HE HE3aBUCHMO OJIHA OT
JPYroii, a BTECHOM KOHTAaKTe M B3aMMOJACUCTBUH. Kpome 3TOro, X 0O0beqUHSET JIOTHYecKas
COCTaBJAIOLIAS,  TPAAMLMOHHO  MpHUCYIIass  MaTeéMaTHKe W  IPOHU3bIBAIOLIas  BCE
MaTeMaTH4ecKue Kypchl M cojepxarenbHble TuHuu. ChopmynupoBanHoe B dDenepanbHoM
roCyJapCTBEHHOM OQR30BaTEIbHOM CTaHJApTe OCHOBHOIO 00Iero oOpa3oBaHMs TpeOOBaHUE
«yMETb OIEPUPOBATh MOHATUSAMU: ONpeAeTeHHEe, aKCHOMa, TEOpPEMa, JJ0Ka3aTeIbCTBO; YMEHUE
pacro3HaBaTh UCTHHHBIE U JIO’KHBIC BBICKA3bIBaHUS, MPUBOJUTH MPUMEPHl U KOHTPIPUMEDSI,
CTPOUTH BBICKA3bIBAHHWS W OTPHULIAHUS BBICKA3bIBAaHMI» OTHOCUTCA KO BCEM Kypcam, a
(opMHpOBaHHE JIOTHUECKUX YMEHHMH pacmpeensercs o BceM rojaM OOy4eHHUs Ha ypOBHE
OCHOBHOTO 0011eT0 00paszoBanus. ComepxaHue 00pa3oBaHus, COOTBETCTBYIOIIEE MPEIMETHBIM
pesynbTaTaM ocBoeHUs1 [IpumepHoil pabodeil mporpamMmbl, paclpeAcsIiéHHBIM 110 ToJam
oOyueHusi, CTPYKTYpHUPOBAHO TakUM 0Opa3oM, 4TOOBI KO BCEM OCHOBHBIM, IPUHLUITHUATBHBIM
BOIpocaM oOyyarouiyecs o0palaiuch HEOJHOKPATHO, YTOOBI OBJIAJIEHUE MaTeMaTUYECKUMU
HNOHATUAMM U HaBBIKAMM OCYHIECTBJISJIOCH IIOCJIEOBATEILHO U IOCTYNATEIbHO, C
coOJII0ICHHEM IPUHLIMIIA IPEEMCTBEHHOCTH, @ HOBBIE 3HAHMS BKJIIOYAINCh B OOLIYIO CUCTEMY
MaTeMaTHYECKUX IIPEJICTABICHUH 00yJaromuxcs, paciupsis U yriryossis e€, o0pa3ys mpodHbIe
MHO’KECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O IIPEAMETA «MATEMATHUKA» B YYEBHOM IIVIAHE

B cootBerctBUn ¢ @enepasibHBIM TOCYAapCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM
OCHOBHOTO 00IIero o0pa3oBaHMs MaTeMaTHKa SIBIAETCS OO0s3aTEeIbHBIM IPEIMETOM Ha
JaHHOM ypoBHE oOpa3oBanusi. B 6—9 knaccax ydeOHBIH mpeamer «MareMaTHKa
TPAaAMLMOHHO H3y4aeTcsl B paMKax CIeIyoHMX y4eOHBIX KypcoB: B 6 kiacce — Kypca
«MaremaTrkay, B 7—9 kiaccax — KypcoB «AnreOpay» (BKIIOYast AIEMEHTbI CTATUCTHKH U
Teopun  BepoATtHocTe) u  «l'eomerpusi». Hacrtosdmein  nporpamMmoil  BBOAMTCS



CaMOCTOATENIbHBINA yueOHBIH Kypc «BeposiTHOCTb U CTaTHCTUKAY.

Hacrosmeit nporpammoii rpenycMaTpuBaeTcsl BblJIEJICHUE B yUEOHOM IUIaHE Ha U3Y4YEHUE
MaTeMaTHKH B 6 Kilacce 5 y4eOHbIX YacOB B HEZIEIIO B TEUEHUE KaXKIA0T0 rojia 00y4eHusl, B /—
9 kmac cax 6 y4eOHBIX YacOB B HENENIO B TEUCHHE KAKIOrO roga oOydeHHs, Bcero /782
y4eOHBIX Haca.

Tematuueckoe MJIaHUPOBAHUE YUEOHBIX KYpPCOB M PEKOMEHIYEeMOE€ pacIpelesieHue
y4eOHOT0 BpEeMEHH I U3yUeHHsI OT/AEIbHBIX TeM, IPEUI0KEHHbIE B HACTOALIEH MporpamMmme,
HA/I0 paccMaTpuBaTh Kak IPUMEPHbIE OPUEHTHPBHl B IIOMOIb COCTaBUTEIIO aBTOPCKOM
paOouell mporpaMMbl M MpEXAE BCEro y4yuTenato. ABTOp pabodell mporpamMmbl BIpaBe
YBEJIUYUTh WM YMEHBIIUTb MPEUIOKEHHOE YHCIO Y4YEOHBIX YacoOB Ha TEMY, YTOObI
yIIIyOUTBCSL B TEMATHKY, 00Jiee 3aMHTEPECOBABIIYI0 YUYEHHKOB, WM HANpaBUTh YCWINS Ha
npeojojieHue 3aTpyaHeHuil. JlomycTuMo Takke JIOKalbHOE IepepaclpesieiieHue U
MepeCTaHOBKA AJIEMEHTOB COJEpKaHUSI BHYTPH JAHHOTO Kjacca. Koln4yecTBO MPOBEPOUYHBIX
paboT (TeMaTHYECKUIIM UTOTOBBIN KOHTPOJIb Ka4eCTBA YCBOCHUSI YI€OHOTO MaTeprana) u ux
THUII (CAMOCTOSTEIbHBIE U KOHTPOJIbHBIE PAOOTHI, TECTHI) OCTAIOT CA HA YCMOTPEHUE YUUTEIIS.
Takke yuyuTellb BIpPABE YBEIMUUTh WM YMEHBIIUTH YUCIO Y4EOHBIX HacOB, OTBEIEHHBIX B
[TpumepHoii pabodeil mporpamMMe Ha OOOOIICHHE, MOBTOPCHHE, CUCTEMATHU3AIMIO 3HAHUHN
oOyyaromuxcs. ENWHCTBEHHBIM, HO TNPUHIUIIHAIBGHO BAXXHBIM KpPUTEPUEM, SBISETCS
JOCTH)KEHUE PEe3yIbTaTOB 00YUEHUs], YKa3aHHBIX B HACTOSILEH MporpamMmme.



IHINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUAYYEBHOI'O
IHNPEIAMETA «MATEMATHUKA»
HA YPOBHE OCHOBHOIO OBLLEroO O6PA3OBAHUA

OcBoenne yueOHOro mpenMera «MareMaTtuka» JIOJDKHO O0ecleuyrBaTh JOCTHIKCHHE Ha
YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs CIEAYIOIIUX JUYHOCTHBIX, METANpPEIMETHBIX H
MPEIMETHBIX 00PA30BATEIBHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIbTATHBI

JIuyHOCTHBIE PE3yNbTaThl OCBOCHUS MpPOrpamMMbl ydeOHOro mnpeamera «MaTematuka
XapaKTEPU3YIOTCS :

IlarpuoTHyeckoe BOCIUTAHME:

MPOSIBJIEHUEM MHTEpeca K TMpOIUIOMY M HACTOSIIEMY POCCUHCKOM MaTeMaTHKH,
LIEHHOCTHBIM OTHOILIEHUEM K JIOCTHKCHHUSIM POCCHUICKMX MAaTEMaTUKOB M POCCUHCKOMN
MaTeMaTHYECKOM IIKOJbl, K HC MOJb30BAHUIO 3TUX JOCTHKEHUW B JPYIMX HayKax H
MPHUKJIATHBIXC(hepax.

I'paxxpanckoe U 1yXOBHO-HPAaBCTBEHHOE BOCIUTAHME:

TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEH TpakJaHWHA M pealn3alid €ro Tpas,
MPEJICTaBICHUEM O MaTeMaTUYeCKUX OCHOBaX (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD,
SBJICHUH, MPOLENyp TPa)kIaHCKOro oOiecTBa (BbIOOPHI, OMPOCHI U Mp.); TOTOBHOCTHIO K
00CYXIEHUIO YTUYECKUX MPOOJIeM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM TOCTHKEHUIN
HayK{, 0OCO3HAaHUEM BaKHOCTH MOPATbHO-ITHUYECKUX TPHUHIIUIIOB B IEATEILHOCTH YYEHOTO.
TpynoBoe Bocniuranue:

YCTAaHOBKOW Ha aKTMBHOE YYacTHE B PEIICHUH MPAKTUYECKHX 3a7ad MaTeMaTHYeCKOU
HANPABIEHHOCTH, OCO3HAHHEM BAKHOCTH MATEeMAaTHUYECKOTO O0Opa3oBaHUs HA MPOTKEHUU
BCEH KM3HU I YCIEUIHON MPOQPECCHOHATBHOM JACATEIHPHOCTH M PA3BUTHEM HEOOXOMMBIX
YMEHHI{; 0CO3HAaHHBIM BBIOOPOM M TIOCTPOCHHUEM MHIWBUIYATbHONU TPAEKTOPUU 00pa30BaHuUs
1 ’KU3HEHHBIX TUIAHOB C YUYETOM JIMYHBIX MHTEPECOB U OOIICCTBEHHBIX MOTPEOHOCTEH.
JcTeTH4ecKoe BOCIIUTAHHE:

CITOCOOHOCTBIO K SMOIMOHATBPHOMY M JCTETHUYECKOMY BOCHPHATHIO MAaTeMaTHUYECKUX
00BEKTOB, 3ajay, peIIeHUH, pacCyKIeHU; YMEHHIO BHUAETb MaTeMaTUYeCKUE
3aKOHOMEPHOCTH B UCKYCCTBE.

IleHHOCTH HAYYHOI' O TO3HAHHUA:

OpUEHTAllUeH B JICSITEJIPHOCTH HAa COBPEMEHHYIO CHUCTEMY HAYYHBIX NPEICTABJICHHUA 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs 4YEJIOBEKa, MPUPOJBI M 0OIIecTBa, MOHUMAHHEM
MaTeMaTHYeCKOH HayKd Kak c(epbl 4YeloBEUYEeCKOW IEesTeNIbHOCTH, ATANoOB €€ pPa3BUTUA U
3HQUUMOCTU JUIsl Pa3BUTUS LMBWIM3AIMHU; OBJIQJCHHEM SI3bIKOM MAaTeMaTUKU U
MaTeMaTHUYECKOW KYJIbTYpOH KakK CpEICTBOM IMO3HAHMS MHUPA; OBJIAJICHHEM MNPOCTEHIIMMU
HaBBIKAMH UCCIIEA0BATEIIbCKON JEATEIbHOCTH.
dusnyeckoe BocUTaHue, (POPMUPOBAHNE KYJIbTYPbI 310POBbSI M IMOLNOHAJILHOI0
OJ1aronoJry4ms:

TOTOBHOCTBIO IPUMEHATh MAaTEMAaTUUECKHE 3HAHHSI B UHTEPECAX CBOETO 30POBbs, BEJCHNUS
3I0pOBOTO 00pa3a >KWM3HH (340pPOBOE MHUTAHUE, COANAHCUPOBAHHBIA PEKUM 3aHITHU |
OTJIbIXa, peryisipHas (u3uyeckass akKTUBHOCTbH); C(POPMHUPOBAHHOCTHIO HaBbIKAa pediieKcuu,
MPU3HAHUEM CBOETO MTPaBa Ha OIMMOKY U TaKOTO K€ MpaBa JIPYroro 4eIoBeKa.
JKOoI0rn4ecKoe BOCIIUTAHUE:

OpUEHTAIlMEeN Ha MPUMEHEHUE MaTEeMaTHYECKUX 3HAHWM I pelieHus 3a1ad B 00JacTu
COXPAHHOCTH OKpY)KaroLIeH Cpelbl, IJIAHUPOBAHMS MOCTYIKOB M OLIEHKHM MX BO3MOKHBIX
MOCIEACTBUIA  JUIsl  OKPYXKAaIOIIEH  Cpelbl; OCO3HAaHMEM  TJI00adhbHOro  Xapakrepa
HKOJIOTMUYECKUX MPOOJIeM U MyTel UX pelieHusl.

JIn4HOCTHBIE Pe3yJIbTAaThl, 00eceYUBAKIIHE AJANTAIUI0 00yYAKIIErocs K
U3MEHSIOIIMMCS YCJIOBHAM COLMAJIbHON M IIPUPOAHOM Cpe/ibl:

TOTOBHOCTBIO K JICCTBUSIM B YCIIOBUSIX HEOMPENEIEHHOCTH, MOBBIIMICHUIO YPOBHS CBOECH

KOMIIETEHTHOCTU 4epe3 MPAKTHUUECKYI0 JEATEeIbHOCTh, B TOM YHCJIE YMEHUE YUYUTBhCA Yy



Ipyrux Jojei, mpuodpeTatb B COBMECTHOW JESATENbHOCTH HOBBIE 3HAHUS, HABBIKU U
KOMIIETEHIINM W3 OIBITA JPYIUX;

HEO0O0XOAMMOCTBIO B ()OPMHUPOBAHUHU HOBBIX 3HAHUH, B TOM 4Hcie (HOpMYIUPOBATH UICH,
IIOHATHS, TUIIOTE3bI 00 0OBEKTAX U SIBICHUSX, B TOM YHCIIE PaHEE HE U3BECTHBIX, OCO3HABATh
neUIHUTH COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH, IIIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYALIHMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYALUIO
KaK BbI30B, TPeOYIOIIUI KOHTpMEpP, KOPPEKTUPOBATh MPUHUMAEMbIE PEICHUs U JIEHCTBHUA,
(bopMynupoBaTh U OLIEHUBATH PUCKH U MOCIIEICTBUS, POPMUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATDBI

MeTanpeameTHble  pe3y/nbTaTbl  OCBOEHMA  Mporpammbl  yyebHOro  npeameta
«MaTemaTuKa» XapaKTepusyloTcA OBNafeHUEeM YHUBEPCAsbHbIMU M03HAB8AMENbHbIMU
delicmsusamu, yHUBEPCANbHbIMU KOMMYHUKAMUBHbIMU Oelicmeusmu U YyHUBepCasbHbIMU
peaynamusHoimu delicmauamul.

1) Yuugepcanvhvie noznasamenvHvle Oelicmsus obecneuusaiom Gopmuposanue 6a308vix
KOCHUMUBHBIX NPOYECCO8 00VUAIOWUXCS (0CBOEHUE MEeMOO08 NOZHAHUSL OKDYICAIOUe20 MUPA,
npuMeHenue  JI02UYeCKUX,  UCCIe008AMENbCKUX — onepayull, yMeHull  pabomams  C
uHgopmayuet).
bazoBbie siornueckue AeHCTBUS:

—  BBUIBIIATh M XapaKTEPH30BaTh CYIICCTBEHHBIC MPU3HAKH MaTeMaTHYECKUX OOBEKTOB,
MOHATHUW, OTHONICHUH MEXAY TMOHITHIMH; (QOPMYIHPOBATH OINPEHCICHHS ITOHSTHMH;
yCTaHABJIMBATh CYIIECTBCHHBIH MpU3HAK KiIacCU(UKAlUA, OCHOBAHMUS IS OOOOIICHHS W
CpaBHEHHMSI, KPUTEPUU TIPOBOJIUMOTO aHAJIH3a,;

—  BOCIIpUHUMAaTh, (POPMYIHpPOBATH M MPEOOPA30BBIBATH CYKICHUS: YTBEPAUTEIbHBIE W
OTpUIATENIbHBIC, SAMHIUYHBIC, YACTHBIC U O0IIUE; YCIOBHBIC,

—  BBIIBIIATH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M MPOTHBOPEYUS B (paKTax,
JMaHHBIX, HAONIOACHUSX W YTBEPXKICHUSAX; TMpeajaratb KpPUTEPUU JUISI  BBISIBICHUS
3aKOHOMEPHOCTEH Y IPOTUBOPEUH;

—  JlefaTh BBIBOJABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTHUKH, NEAYKTHUBHBIX U WHIYKTHBHBIX
YMO3aKJTFOUCHNN, YMO3aKIIFOUSHUH 10 aHAJIOTHH;

— pas30upaTh JOKa3aTeNbCTBA MAaTEMaTHUECKHX  YTBEpXKACHMN (MpsSMble M OT
MIPOTUBHOTO), TMPOBOJAUTH CAMOCTOSTEIHHO HECIOXKHBIE JOKA3aTeIbCTBA MAaTEMaTHYCCKUX
(hakTOB, BBHICTpaUBaTh APTyMEHTAIINIO, IPUBOUTH IPUMEPBI U KOHTPIPUMEPHI; 000CHOBHIBAThH
COOCTBEHHBIE PACCYKICHUS;

—  BBIOMpaTh CHOco0 pemieHus y4eOHOW 3amaun (CpaBHMBATh HECKOJBKO BapHAHTOB
pelieHus, BBIOMpATh HawOoJIee MOAXOMSIINNA C YY4ETOM CaMOCTOSTEIBHO BBIICICHHBIX
KpPUTEPHEB).

ba3oBble nccienoBaTeIbCKHE JICHCTBUS:

—  UCINOJNIB30BaTh  BOMPOCHI  KaK  HMCCJEAOBATEIIbCKUH  WHCTPYMEHT  ITO3HAHUS;
(dhopMyIMpoBaTh BOMPOCHL, (UKCHPYIOIIHE MPOTUBOpPE YHE, MPOOJIeMy, CaMOCTOSITEIBHO
yCTaHABIUBAaTh HCKOMOE U JaHHOe, (opMHpOBaTh THUIOTE3y, AapryMEHTHUPOBATH CBOIO
MTO3UITUI0, MHCHHCE,

—  TIPOBOJUTH IO CaMOCTOSITEIPHO COCTaBJICHHOMY IUIaHY HECJIOXKHBIH DKCIIEPUMEHT,
HEOOJIBIIIOE KCCIIEIOBAHUE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYECKOro OOBEeKTa,
3aBUCHUMOCTEN 0OBEKTOB MEXy COOOM;

—  CaMOCTOSITeTbHO  (OPMYIUpPOBAaTH OOOOIIEHHS ¥  BBIBOJABI IO  pe3yiabTaTam
NPOBEAEHHOTO HAOJIONEHUS, WCCICAOBAaHMs, OIEHWBATh JOCTOBEPHOCTh TOJYYCHHBIX
PE3yJIbTaTOB, BEIBOJIOB ¥ 0000 IIECHU;

—  TIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIIECcca, a TAK)KE BBIBUTATH MPEATOI0KECHUS
0 €ro Pa3BUTHH B HOBBIX YCJIOBHSIX.

Pabota ¢ undopmarnueii:

—  BBUIBISATh HEJOCTATOYHOCTh U M30BITOYHOCTH MH(POPMAIIMHU, JAHHBIX, HEOOXOIMMBIX



JUIS PeLIeHUs 3a/1a4H;

—  BBIOMpAaTh, aHAIM3HPOBATH, CHCTEMATU3UPOBATH M WHTEPIPETUPOBATH HH(POPMAIIHIO
pas3IUYHbIX BUJOB U (POPM NpesCTaBICHUS;

—  BBIOMpaTh (hopMy npeAcTaBiIeHUs HHPOPMALIUN U WIUTIOCTPUPOBAThH pPeIlaecMble 3aaun
cXeMaMH, AMarpaMMaMH, HHOM rpadukoi 1 UX KOMOMHALUAMY;

—  OLIEHUBaTh HAAEKHOCTh MH(OPMAIIUK 110 KPUTEPHUSAM, MPEATOKEHHBIM yUUTEIEM WIN
c(OpPMYIHPOBAHHBIM CaMOCTOSITEIBHO.

2) Yuusepcanvuvie KOMMYHUKAmMUGHBbLE Oelicmeus 06ecneuusarom chopmupo8anHoCcms

COYUATILHBIX HABLIKOG 00YYAIOUUXCHL.

OO0wenue:

—  BOCIPHHHUMATh U (POPMYJIUPOBATH CYXJEHHUS B COOTBETCTBHM C YCIOBHSIMM U LEJISAMHU
oO0IIeHus; ICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO TOUYKY 3PEHHS B YCTHBIX M HMHUCBMEHHBIX
TEKCTaX, JaBaTh MOSCHEHUS [0 XOAy pELIeHHs 3a7aud, KOMMEHTHPOBATh IOJyYEHHBIH
pe3yibTar;

— B X0JIe 00CYKICHHS 3a7aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIAaeMO TEMBI, TPOOIIEMBI,
pemaeMoi 3a1auu, BBICKA3bIBaTh HJIEH, HAIIEJICHHBIE Ha MOKMCK PEIICHHs; COMOCTABIATH CBOH
CYXJIEHUS C CYXKJIEHUSAMH JPYTUX YYaCTHMKOB AMajora, oOHapyKuBaTh pa3jM4yle U CXOJCTBO
TIO3MLINI; B KOPPEKTHOU opme HOpMYITHPOBATH PA3HOTIIACHS, CBOU BO3PAKEHUS,

—  IPEACTaBIATh PE3YJbTaThl PELICHHs 3aJaud, YKCIEPUMEHTA, UCCIIEAOBAHUs, POEKTA;
CaMOCTOSITENIFHO BBIOMpaTh (opMaT BBHICTYIJICHHS C Y4YETOM 3ajay TMpEe3eHTAUud MU
0COOCHHOCTEH ayTUTOPHUH.

CoTpyaHUYECTBO:

— TIOHMMATh M WCIIOJIb30BaTh MPEHMYIIECTBA KOMAHIHOW W WHIWBUAYAIEHOW pabOTHI
IIPU peIIeHUH y4eOHBIX MaTEeMaTHUECKUX 3a]1a4;

— TIPUHHUMATH IIeTThb COBMECTHOH NIESTENFHOCTH, TUTAHWPOBATh OPTaHU3AINI0 COBMECTHOM
paboTbl, pacnpenensTb BHIbI padOT, JOroBapUBaThCS, OOCYXIaTh IPOLECC U pPEe3yNbTaT
paboTel; 0600111aTh MHEHHSI HECKOJIBKUX JIIO/IEH;

— Yy4yacTBOBaTh B TPYyNmoBbIX ¢opMax paboTel (00CykaeHHus, OOMEH MHEHHUSIMH,
MO3TOBBIC IITYPMBI U JIp.); BHITOTHATH CBOIO YacTh paOOTHl U KOOPAUHUPOBATH CBOM JICHCTBUS
C JAPYrMMHU YJIEHAaMH KOMaHJbl; OLIEHHMBATh KaueCTBO CBOETO BKJIaga B OOIIMN MPOIYKT IO
KpUTEPHSIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBUSI.

3) Yuueepcanvnvie pezynamugnsle oevicmeus obecneuuarom GopmuposaHue cCMulCi06bIX

YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCTIU.

Camoopranuzanusi:

— CaMOCTOSITENIFHO COCTAaBJISTh IUIaH, AJITOPUTM pEIIeHUs 3aj1add (WM ero 4acTh),
BBIOMPATH CIIOCOO PELICHUs C YIETOM MMEIOIIUX CSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHPOBATh M KOPPEKTHPOBATH BAPHAHTHI PEIICHUN C YUETOM HOBOM WH(OPMAIIHH.

CaMOKOHTpOJIB:

— BIIQJETh CIIOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJIS TPOIECCa U Pe3yabTaTa PeIICHHs
MaTeMaTH4eCKOH 3a/1auH;

— TIPEeABHIETh TPYTHOCTH, KOTOPHIE MOTYT BO3HHUKHYTH IPH PEIICHWU 3a]la4d, BHOCHUTH
KOPPEKTUBbI B JIEATENIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, HAaWIEHHBIX OIIUOOK,
BBISIBIICHHBIX TPYIHOCTEH;

— OLEHMBATh COOTBETCTBUE pe3yJbTaTa ACSATEIbHOCTH MOCTABICHHOW LIENIU U YCIOBUSM,
OOBSICHATh TPUYMHBI JOCTIDKEHHSI WM HEJOCTH)KCHHUS IIeNH, HAXOJWUTh OIMIMOKY, /1aBaTh
OLIEHKY TPUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIbTATBI

[IpenmerHbie pe3ynbTaThl ocBoeHUs llpumepHoil paGoueld mporpaMMmbl M0 MaTeMaTHKE
NpeJCTaBICHBl MO rogaM oOOy4deHHs B CIEAYIOIIMX pas3jeiax MporpaMmbl B paMKax
OTAETBHBIX KYypCOB: B 5—06 Kimaccax — Kypca «Marematnkay, B 7—9 Kiaccax — KypcoB
«Anrebpay, «I'eomerpus», «BeposITHOCTb U CTATUCTUKAY.



PazButue JJOTHYCCKHX HpC,Z[CTaBJICHI/Iﬁ n HaBBIKOB JOTHUYECCKOI'0O  MBIIIJICHUA
OCYHICCTBJIACTCA Ha HNPOTAKCHHUU BCEX JICT 06y‘IeHI/I$I B OCHOBHOH IIIKOJIC B paMKax BCEX
Ha3BaAHHBIX KYPCOB. Hpennonar aCTCA, YTO BBIITYCKHHK OCHOBHOM IIIKOJIBI CMOXKET CTPOUTH
BbICKAa3bIBAaHHUA W OTpULIAHUSA BI)ICKa3BIBaHPII>'I, pacrio3HaBaTb HWCTHUHHBIC MW JIOKHBIC
BbICKAa3bIBaHMAA, NIPpUBOJUTH IPpUMCEPBI u KOHTpPHPHUMCEPBHI, OBJIaACCT IIOHATHAMMU
OMmpeACICHNUE, aKCHMOMa, TCOpEMa, J0KaA3aTCJIbCTBO — W HAYUUTCA HCIIOJB30BATh HUX IIPU
BBIIIOJTHCHUH y‘-I€6HbIX n BHey‘-Ie6HLIX 3azaad.



HEJN N3YYEHUA YYEBHOT'O KYPCA «MATEMATHUKA» 6 kaace

[IpropuTeTHBIMHU 1IENAMU 00Y4YEHHUS MaTeMaTHKe B 6 KJIacce SIBISAIOTCA:

— TIpOJOJHKEeHHE (POPMHUPOBAHUS OCHOBHBIX MaTEMaTHUECKUX MOHATHH (YHCII0, BETUYHHA,
reoMeTrpuueckas ¢urypa), 0OECHEeuMBAIOIIUX IPEEMCTBEHHOCTh M  MNEPCIEKTUBHOCTD
MaTeMaTH4YeCKOT0 00pa3oBaHUsl 00yJarOIIUXCS;

— pa3BUTHE MHTEJUICKTYalbHbIX W TBOPUYECKUX CIIOCOOHOCTEH  oOydaromumxcs,
NIO3HABATEJIIbHOM  aKTUBHOCTH, HCCIIEIOBATEIbCKUX YMEHMH, HHTEpeca K HU3YYEHHIO
MaTEMaTHKH;

— 1moJBeJleHHe 00ydaroluXcsl Ha JOCTYITHOM JJI1 HUX YPOBHE K OCO3HAHUIO B3aUMOCBS3U
MaTeMaTUKU U OKPYXKAIOLIETO MUPA;

— ¢opmupoBaHue  (QYHKIMOHAJIBHOM  MaTeMaTHYECKOW  TpPaMOTHOCTH:  YMEHHS
pacro3HaBaTh MaTeMaTU4ecKHe OOBEKTHl B PEANIbHBIX JKU3HEHHBIX CHUTYAIMSIX, NPUMEHSTbH
OCBOEHHBIE YMEHUS [UIsl PELICHUS INPaKTUKO-OPHUEHTHPOBAHHBIX 3a7ad, MHTEPIPETHPOBATh
IIOJIyYEHHBIE PE3YJIBTAThl U OLIEHUBATh UX HAa COOTBETCTBUE MPAKTUYECKON CUTYalUH.

OcCHOBHbBIE JIMHUM COJEp)KaHMS Kypca MaTeMaTUKu B 6 kiacce — apudmeTHyeckas U
reoMeTpuUecKas, KOTOPbIE pa3BMBAIOTCS TMApauIebHO, KaxJaas B COOTBETCTBHUH C
COOCTBEHHOH JIOTMKOW, OJHAKO, HE HE3aBUCUMO OJHa OT JpPYrod, a B TECHOM KOHTAKTE U
B3auMoOJieHCcTBUU. Taxke B Kypce HPOMCXOOUT 3HAKOMCTBO C 3JIEMEHTAaMH anreOpsl U
ONMCATEIbHOU CTATUCTHUKH.

N3ydenue apudmernyeckoro marepuaga HAUMHAETCS CO CUCTEMAaTH3allMM U Pa3BUTUS
3HAHUM O HATYpAJIbHBIX YHCIAX, IOJYYEHHBIX B HadagpHOM wmkose. [Ipu 3TOM
COBEPIIIEHCTBOBAHUE BBIUYMCIUTEIILHOW TEXHUKH U (OPMHUPOBAHHWE HOBBIX TEOPETHUECKUX
3HAHUI COYETaeTCs C Pa3BUTHEM BBIUYMCIUTEIBHOW KYIBTYpPhl, B YACTHOCTU C OOy4YCHHEM
[IPOCTEUIIMM NpUEMAM IPUKUIKM M OLEHKHM pe3ylbTaTOB BblUMCICHUN. l3yueHue
HATYypaJbHBIX YHCEN MPOJIOJDKaeTcs B 6 Kiacce 3HAKOMCTBOM C HAyajbHBIMHU MOHATHAMHU
TEOPUH JI€TUMOCTH.

Jpyroit kpymnHblii OJIOK B coaepKaHUM apupMETHUYEeCKON JTMHUKU — 3TO Jpobu. Hauamno
M3Yy4eHHs OOBIKHOBEHHBIX U JIECATUYHBIX IpOOEi OTHECEHO K 5 Kiaccy. DTO MepBbIi ATan B
OCBOEHHHU Jpo0Oeil, Korga MPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMHM HJAESIMH, MOHSATHUSIMU
teMbl. [Ipu 3TOM paccmoTpeHne OOBIKHOBEHHBIX APOOEil B MOTHOM 00BEME IMpEALIECTBYET
W3YYEHHUIO JIECATUYHBIX APOOEH, YTO 11€71ecO00pa3HO € TOUKH 3PEHUS JOTMKH H3JI0KEHUS
YHUCIIOBOM JIMHUY, KOTJA MpaBUja ACUCTBHHA C JAECATUYHBIMU JIPOOSIMH MOXHO OOOCHOBATh
y)K€ H3BECTHBIMU QJITOPUTMAMH BBITIOJHEHUSI JCUCTBUH € OOBIKHOBEHHBIMH APOOSMHU.
3HaKOMCTBO C JECATHYHBIMH JpOOSIMH pACIIUPUT BO3MOXKHOCTU Ui TOHUMAHUS
00y4aromuMHCs MPUKIAHOTO IPUMEHEHUST HOBOH 3aIMCH IIPU U3YUYCHUU JAPYTUX IPEIMETOB
U TIpU IIPAKTUYECKOM HCIoNb30BaHuU. K 6 Kitaccy OTHECEH BTOpOIA 3Tall B U3Y4YEHUH JIpOoOeii,
r7le IPOMCXOJUT COBEPIICHCTBOBAHWE HABBIKOB CPaBHEHUs M TpeoOpa3oBaHusl JpoOeid,
OCBOEHHE HOBBIX BBIUMCIIMTEIbHBIX aJITOPUTMOB, OTTAUMBAHUE TEXHUKU BBIYUCIICHUN, B TOM
yuciae 3HAYCHUH BBIPAXEHUH, coJep)KalluX U OOBIKHOBEHHBbIE, U JIECATHUYHBIE JpOOH,
YCTAQHOBJICHHE CBsI3€l MEXIy HMMH, PACCMOTpPEHHME NMPUEMOB pelleHHs 33aady Ha apodu. B
Hayase 6 Kkiacca MPOUCXOAMT 3HAKOMCTBO C ITOHATHEM IPOLIEHTA.

OCOOEHHOCTBIO M3YUEHUS TOJOKUTEIBHBIX U OTPUIATEIBHBIX YHUCEI SIBIISIETCS TO, YTO OHU
TaKXe MOTYT pacCMaTpHUBATHCS B HECKOJBKO 3TanoB. B 6 kiacce B Havaje M3y4eHHs TEMBI
«ITonoxutenpHbIeN OTPULIATEIBHBIE YHCIIa» BBIAENAETCA oaTreMa «Llessle yncia», B paMKax
KOTOPOM 3HAKOMCTBO C OTPHUILATEIbHBIMUA UYUCIAMHU U JEUCTBUAMU C IOJOXKHUTEIBHBIMU U
OTPULATEIBHBIMA YMCJIAMU IPOMCXOJUT HAa OCHOBE COJEPKATENBHOIO IMOAXOAA. ITO
IIO3BOJIIET Ha JOCTYIIHOM YpPOBHE IIO3HAKOMHUTb YYaIMXCsS MPAKTHYECKH CO BCEMH
OCHOBHBIMM TOHSATUSIMH TEMbI, B TOM YHCJI€ M C IPaBHJIaMU 3HAKOB IIPHU BBINOJIHEHUU
apupmeTHuecKux JIedcTBUi. M3ydyeHue palMOHaJIbHBIX YUCENl HAa TOM HE 3aKOHYMTCS, a



OyZeT MpOJOKEHO B Kypce anredpbl 7 Kiacca, 4TO CTaHET CJEIYIOIIUM IPOXO0JIOM BCEX
MIPUHLIAIIMATIBHBIX BOIPOCOB, TEM CaMbIM pa3JiejeHHe TPYAHOCTEH 00JierdaeT BOCHPUSATHE
MaTepuana, a paclpenelieHHe BO BPEMEHHM CIIOCOOCTBYET MPOYHOCTH MPHUOOpPETAEMBbIX
HABBIKOB.

[Ipu oOyuyeHUM penIeHHI0 TEKCTOBBIX 3a/Ja4 B 6 KJIacC HCIOJB3YIOTCS apu(MeTH4YecKue
npuéMbl perneHus. TEeKCTOBBIE 3aqaud, peliaeMble MpH OTPaObOTKE BBIUMCIUTEIBHBIX
HABBIKOB BO KJlacce, pacCMaTpPUBAIOTCS 3a/1aydl CJIEIYIOIIMX BUAOB: 3a]a4M HA JIBI)KEHUE, Ha
YacTHU, Ha TOKYIKH, Ha paboTy U MPOU3BOAUTEIBHOCTh, HA IMPOLIEHTHI, HA OTHOILCHUS H
nporopumu. Kpome Toro, oOyuaromuecs 3HAKOMATCS C NpuéMaMu pelIeHUs 3ajad
nmepedopoM BO3MOKHBIX BAPUAHTOB, y4aTcs padoTaTth ¢ MH(pOpMaIUE, TPEJACTaBICHHONW B
dbopme TabIUIl WK TUarpamMM.

B paboueit mporpamMme  TpPeayCMOTPEHO  (QOPMHUPOBAHUE  MPOTMEIEBTUYCCKUX
anreOpanyecKux MpeacTaBIeHuid. bykBa Kak CMMBOJI HEKOTOPOTO YHCJIa B 3aBUCHMOCTH OT
MaTEMaTHYeCKOT0 KOHTEKCTa BBOJUTCS IOCTETICHHO. bByKBEHHass CHUMBOJIUKA IIHMPOKO
UCTIONIB3YETCSI MPEXKJIe BCEro /IS 3alMCH OOIIUX YTBEPKICHUHN U MpeanoxkeHui, popmyn, B
YACTHOCTH JIJIsl BBIYMCIICHUSI TEOMETPUUYECKUX BEITUYMH, B KAYECTBE «3aMECTUTEIS» YHCIa.

B kypce «Matematuku» 6 kiacce mpejcTaBlieHa HarsIHas T€OMETpHs, HallpaBJIeHHAs Ha
pa3BUTHE OOPa3HOTO MBIIUICHHS, TPOCTPAHCTBEHHOTO BOOOpaXKEHUS, H300pa3UTEIHHBIX
YMEHHI. DTO Ba)KHBIM ATal B U3YYCHUU F€OMETPUH, KOTOPBIA OCYIIECTBIISIETCS HA HATJIAIHO-
NPaKTUYECKOM YpPOBHE, OINHUPAETCS Ha HATJSAHO-00pa3HOE MBIIUICHHE OOyJYaromIUXCs.
Bonbmass ponb  OTBOXWTCS  TPAKTHUECKOH  JIEATEIBHOCTH, OIBITY, JKCICPHUMEHTY,
MoienupoBanuio. OOydaronmecs: 3HaKOMSITCS ¢ TEOMETPUISCKUMU (pUTypamMu Ha TUIOCKOCTH
U B MPOCTPAHCTBE, C WX MNPOCTEHIIMMH KOH(HUTyparusiMu, ydarcs u300pakaTb WX Ha
HEJIMHOBAHHOW M KIIETYATOM Oymare, pacCMaTpuBarOT WX MPOCTeiie cBoiicTBa. B mporecce
W3YYCHUS HATIISTHOW T€OMETPUU 3HAHUS, MTOJTyYEHHBIC O0yJYaIONIMMICS B HAYAIBHOHN IIKOJIE,
CHUCTEMATH3UPYIOTCS U PACIIUPSIOTCS.

MECTO YUYEBHOI'O KYPCA B YYEBHOM IUUTAHE

CormacHo yudeOHOMY TulaHy B 6 KJacce HW3ydaeTCsi HWHTETPUPOBAHHBIA TMpeaMeT
«MaremaTuka», KOTOPbIH BKIIIOUAET apu(PpMETHUECKUN MaTeprall U HarjsiIHYI0 Te€OMETPHIO, a
TaK)Ke MPOIEAeBTUUECKHIE CBEICHUS U3 allreOphl, 3JIeMEHTHI JJOTUKU 1 Hayalsla oMM caTeIbHOU
CTaTHUCTUKH.

Y4eOHbIN TUTaH HA WU3YYEHUE MAaTEeMaTHKU B 6 KJ1acce OTBOJIUT HE MeHee 5 y4eOHBIX 4acoB
B HEJICITIO B TEUCHHE KaXK0r0 roja oOydeHus, Bcero He MeHee 170 yueOHBIX 4acoB.

COAEPXAHUME YYEBHOI'O KYPCA (ITO TOJIAM OBYUYEHU )
6 xIitacc

Hamypanouvie uucna

Apugpmernueckue JeHCTBUS € MHOTO3HAUYHBIMU HATypajlbHBIMU 4uCIaMU. YuCIOBbIE
BBIpaXEHUsI, TOPSAJAO0K JIEUCTBUM, UCTIOJIb30BaHUE CKOOOK. Vcronp30BaHne IpU BHIYUCIICHUSAX
NEPEMECTUTEIBHOIO M COYETaTEeJIbHOTO  CBOMCTB  CIIOXKEHMS U YMHOXEHWS,
pacnpeneuTeIbHOr0 CBOMCTBA YMHOKEHN. OKpYIJIeHHEe HAaTypalbHbIX YUCEIL.

JlenuTtenu M KpaTHbIE YWCIA; HAMOOJBIIMI OOLIMI JenuTens M HauMeHbllee oOliee
KpaTHoe. JIeTMMOCTh CyMMBI U IIPOU3BEIEHUS. JleneHne ¢ 0CTaTKOM.

/lpoou
OObIkHOBEHHasi TpoOb, OCHOBHOE CBOWCTBO JApoOHU, cokpaineHue apobdeil. CpaBHeHHE U

yrnopsiiourBaHue apoOeii. Pemenue 3amad Ha HaX0XKICHUE YaCTH OT 1IEJIOTO U LEJIOTOo IO €To
gacTtu. J[poOHOe unciio kKak pe3ynbTaT jaelieHus. [IpeacraBnenne AeCATUYHOW IpoOU B BUIC
OOBIKHOBEHHOM JpOOM M BO3MOXKHOCThH TPENCTaBICHHUS OOBIKHOBEHHOW ApOOW B BHIIE



necsaTuyHol. JlecaTuuHble ApoOu U MeTpuuecKas cuctema Mep. Apudmernueckue J1eHCTBUs
Y YUCJIOBBIE BBIPAKEHHS ¢ OOBIKHOBEHHBIMH U JI€CATUUHBIMU JIPOOSIMH.

OtHomenue. JleneHue B JAaHHOM OTHomleHMH. Macmral, nponopuus. [Ipumenenue
IIPONIOPLUH IIPU PEIICHUH 3a/1a4.

[lonstue npoueHTta. Beruncinenne NponeHTa OT BEIUYUHBI U BEJIMUYUHBI MO €€ MPOLEHTY.
BeipaskeHue MponeHTOB JIeCATHUHBIMU APoOsiMU. Pemenue 3aqau Ha nmpoueHTsl. Beipaxkenue
OTHOIICHHS BEJIMYHMH B MPOLICHTAX.

Ilonoscumenvnvie u ompuyamenvHvle Yucia

[lonoxxurensHble U OTpULIATENbHBIE yKcia. Llenble uncna. Moaynbuucia, reoMeTpuyeckas
UHTEpHpeTanus Moayns uucia. M3o0paxeHue uynces Ha KOOpIUHATHON mpsiMoid. YuncioBble
npomexxyTku. CpaBHeHue uucell. ApupMeTHdeckue JeHCTBUS C IOJIOKUTEIbHBIMU U
OTPHLIATEIbHBIMU YUCITAMHU.

[IpsimoyrosibHasi cucTeMa KOOPAMHAT Ha IUIOCKOCTH. KOOpAMHATHI TOYKM Ha IUIOCKOCTH,
abcuucca u opauHara. [Toctpoenue Touek U GUryp Ha KOOpJMHATHON MIOCKOCTH.

bykeennvie evipasrxcenusn

[lpumenenue OyKB AJIs 3alMCH MAaTEMaTHUECKUX BBIPAXEHUH U mpeuiokeHuil. CBoiicTBa
apupMeTHUeCKuX JIeicTBUN. ByKkBEeHHBIE BBIpAaXKEHUSI U YUCIIOBBIE MTOJICTAHOBKU. byKkBEeHHBIE
pPaBeHCTBA, HAXOXKACHHUE HEU3BECTHOrO KOMMOHEeHTa. Dopmyibl; (GopMyibl mnepuMerpa u
IUIOINAAH MIPSIMOYTOJIbHUKA, KBaj[paTa, 00bEMa napasuiesnenumnesa u Kyoa.

Pewenue mexkcmoewix 3aoau

Pemenne TekcTOBBIX 3amad apudMeTHUecKuM criocoboM. PermreHue mormueckux 3aaad.
Pemenue 3amau nepebopom BCceX BOSMOKHBIX BapHAHTOB.

Pemenue 3amad, comepikammx 3aBUCUMOCTH, CBSI3bIBAIOIINX BEJIUYHHBI: CKOPOCTh, BPEMS,
paccTosiHue; IeHa, KOJWYECTBO, CTOMMOCTD; MPOU3BOIUTEIHLHOCTh, BPeMs, 00BEM pPadOTHI.
Enununel u3mepeHusi: Macchbl, CTOUMOCTH; PAaCCTOSIHUS, BPEMEHU, CKOPOCTU. CBs3b MEXITY
eAMHUIIAMU U3MEPEHUS KaXKI0U BEJIMUMHBI.

Pemienne 3amad, CBSI3aHHBIX C  OTHOUIEHHUEM, MPONOPIUOHAIBHOCTHIO  BEJIMYHMH,
MPOIIEHTAMU; PEIIEHHUEe OCHOBHBIX 33/1ay Ha APOOHH MPOIEHTHI.

OneHka U MpUKUAKA, OKpyriaeHue pesynbrata. CocTaBieHrne OyKBEHHBIX BBIPAKCHHIMA

TI0 YCJIOBHIO 3a/1a4H.

[IpencraBineHue JaHHBIX C MOMOIIBIO TaOauIl U auarpamMMm. Croi04aThle aUArpaMMBI:
YTeHUE U TIoCcTpoeHue. UTeHne KpyroBbIX AHArpaMM.

Hacnaonan zeomempus

Harnsinaeie npencraBienus o purypax Ha TJIOCKOCTH: TOUKa, MpsiMasi, OTPE30K, JIyd, YToJl,
JIOMaHasi, MHOTOYT OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJbHUK, OKPY>KHOCTb, KPYT.

B3aumHoe pacmonoxkeHue [BYX NPSAMbIX Ha IUIOCKOCTH, MapajijielibHble MpsMbIe,
NEPIeHIUKYISpHBIC TpsiMble. M3MepeHne paccTosSTHUI: MEXTy AByMsI TOYKaMH, OT TOYKH J0
MPsIMOM; JUTMHA MapIIpyTa Ha KBaJApPaTHOM CETKeE.

W3mepenue ¥ mocTpoeHue YIJIOB € MOMOUIbIO TpPaHCHOPTHpA. Buabl TpeyrojibHUKOB:
OCTPOYTOJIbHBINA, MPSIMOYTOJBHBIN, TYMOYTOJbHBIN; pPaBHOOCIPEHHBIN, PaBHOCTOPOHHHI.
YeThIpEXYTroJbHUK, [IpUMeEpPHI YETBIPEXYTOIIbHUKOB. IIpsAMOYTOJIBHUK, KBaJpar:
MCIIOJIb30BAaHUE CBOMCTB CTOPOH, YIJIOB, AuaroHanei. M3o0paxenuereomerpuueckux Guryp
Ha HEJIMHOBAaHHOW OyMare ¢ MCIOJIb30BAHUEM IIUPKYJIs, JIMHEHKH, YTOJIbHUKA, TPAHCTIOPTHPA.
ITocTpoeHus Ha KIeT4aTo Oymare.

[lepumetp MHOrOyroONbHUKA. [ToHATHE MIOmaU GUTYPBI; €TUHULBI U3MEPEHHS TIIOIIAH.
[TpubmmwkénHoe wu3MepeHue IMiom@aan Guryp, B TOM 4YHCIE Ha KBaJpaTHOM CeTKe.
[TpubmmkéHHOE U3MEepeHue ITMHBI OKPYKHOCTH, TUIOIIAAN KpyTa.

CumMeTpusi: LeHTpajabHas, OceBasi U 3epKalibHas CUMMETPHUHU.



[TocTpoeHne cUMMETPUYHBIX (QUTYP.

Harnsouele mnpenctaBieHuss O MPOCTPAHCTBEHHBIX (UTypax: Mapaielenunes, Kyo,
npusMa, NHpaMuia, KOHyC, UWIMHIp, map u cdepa. M300pakeHue MpOCTPaHCTBEHHBIX
¢buryp. [lpumepsl pa3BEPTOK MHOTOTPAHHHUKOB, IMIMHApA W KoHyca. Co3maHue Mojeneit
MIPOCTPAHCTBEHHBIX GUTYp (M3 OyMaru, MPOBOJIOKH, TUTACTHIIMHA U . ).

[lonsitue  oOBEMa;  eguHUIBI  U3MepeHHs  00bEmMa. OOBEM  MPSIMOYOJIBHOTO
napajuienenunesna, Kyoa.



IINTAHUPYEMBIE HNPEJIMETHBIE PE3YJIbTATBI OCBOEHHUA NPUMEPHOH
PABOYEU ITPOI'PAMMBI KYPCA (ITIO 'OAAM OBYYEHUA)

OcBoecHue lee6H0r0 Kypca «Marematuka» B 6 Kjacce OCHOBHOM IITKOJIBI JOJIKHO
obecrneynBaTh JOCTHIKCHHUC CIICAYIOIHNX ITPECAMETHBIX O6paSOBaTCJ'IBHBIX PE3YJIbTATOB!

6 Knacc

Yucna u eévtuucnenusn

— 3HaTh ¥ MOHUMATh TEPMUHBI, CBSI3aHHBIC C PA3TUYHBIMU BUAAMU YHCET M CIIOCOOAMU
WX 3aI1CH, IEPEXOAUTH (€CIH 3TO BO3MOXKHO) OT OJJHOU (POPMBI 3aITUCH YHCIa K IPYTOM.

— CpaBHHBaTh U YNOPAJOUMBATH IEJblEe YHCIA, OOBIKHOBEHHbIE W JCCATHYHBIE JIPOOH,
CpPaBHUBATh YMCJIA OJTHOTO U Pa3HbIX 3HAKOB.

—  BrinmonHATh, coyeTas yCTHbIE U MUCbMEHHbBIE MPUEMBI, apupMeTHUECKUe IAEHCTBUS C
HAaTypaJbHBIMH W IICJIBIMA  YHCJIAMH, OOBIKHOBEHHBIMH ¥ JICCSITHYHBIMU  APOOSMH,
HOJIOKUTENBHBIMU U OTPULIATEIbHBIMU YHCIIAMHU.

—  BbluncnaTh 3Hau€HUsS YUCIIOBBIX BBIPAKEHUW, BBINOJHATH MPUKUAKY U OLEHKY
pe3ynbraTta BBIYMCICHUH; BBIMOJHATH MPEOOPa3OBaHUS YHCIOBBIX BBIPAKEHUH HA OCHOBE
CBOWCTB apU(METUUYECKHUX JICHCTBHIA.

—  CoOTHOCHUTH TOUYKY Ha KOOPAUHATHOM MPAMON C COOTBETCTBYIOIIUM €I YUCIIOM U
n300paxkaTh YUCJIa TOYKAMH HA KOOPAMHATHOM MPSAMO, HAXOAUTh MOIYJIb YHCIA.
COOTHOCHUTH TOYKH B MPSAMOYTOJIBHOM CUCTEME KOOPAMHAT C KOOPAUHATAMH 3TOU TOUKH.

—  OkpyrasTh 1elible YUCIIa U AeCSITUYHBIE POOU, HAXOAUTh PUOIMKEHUS YUCEIL.

Yucnosvie u 0yKeeHHbIe BbIPAINCEHUS

—  Ilonumatp U ynoTpeOJisiTh TEPMHHBI, CBSI3aHHBIE C 3aMIUCBHIO CTENIEHU YUCIIA, HAXOIUTh
KBaJpaT M KyO 4Kciia, BEIUUCIIATH 3HAUEHUS YUCIIOBBIX BBIPAXKEHUH, CO/IEpKaIUX CTETICHH.

— Ilonw3oBaTbcss NpHU3HAKaMM JEIMMOCTH, pPACKIAAbIBaTh HATypaJlbHble 4YHUCIA Ha
IPOCTbIE MHOKUTEIIH.

—  Tlonb3oBaTbest MacITaboM, COCTaBIISITh MPOMOPLIMU U OTHOILIEHUSI.

— Hcnonb3oBath OykBBI Ui 00O3HAUCHHMS YHCENI TMPH 3allUCH  MaTEeMaTUYECKHUX
BBIpa)XKE€HUI, COCTABIATh OYKBEHHbIE BHIpaKEHUS U (POPMYIIbI, HAXOAUTh 3HAYCHUS OYKBEHHBIX
BBIpa)XKEHUI, OCYIIECTBIISAS HEOOXOAUMBIE TIOJICTAHOBKH U IpeoOpa3oBaHusl.

—  HaxoauTb Heu3BeCTHBIII KOMIIOHEHT PaBEHCTBA.

Pewenue mexcmogoix 3adau

—  Pemats MHOTOIIArOBBIE TEKCTOBBIE 33]JaUl ApUPMETUYECKIM CIIOCOOOM.

— Pemate 3amaum, CBSI3aHHBIE C OTHOLIEHHWEM, IPONOPIMOHAIBHOCTBIO BEJIMYHUH,
MIPOLIEHTAMU; peIlaTh TP OCHOBHBIE 33a4M HA IPOOH U MPOLICHTHI.

— Pewate 3amaum, conepikaliue 3aBHUCHUMOCTH, CBSI3bIBAIOLIUE BEJIMYMHBI: CKOPOCTb,
BpEMsl, PacCTOsIHUE, 1I€HA, KOJIMYECTBO, CTOMMOCTB; IPOU3BOJUTENBHOCTh, BpEMs, 00bEMa
paboThl, uUCHONB3Yys apupMETHYECKHE MACHCTBUS, OICHKY, NPUKUIKY; MOJIb30BAThCS
€AMHHUIIAMH U3MEPEHUS] COOTBETCTBYIOIINX BEIUYMH.

—  CoctaBnsaTh OYKBEHHBIE BBIPAKEHUS 110 YCIOBUIO 331a4H.

—  N3Bnekatrs uHpOpMaIuio, NpPeACTAaBICHHYI0 B TaOJMIIaX, HAa JIMHEHHOH, cTonOuaToit
WIA KPYroBOH JuarpamMmax, MHTEPIPETUPOBATh IPEJCTaBICHHBIC JAaHHBIE; HCIOJIb30BATh
JAaHHBIE [IPU PELICHUN 33/1a4.

— IlpeacraBnsaTh HHPOPMAIIUIO C TOMOIIBIO TAOIHIL, TMHEHHON U CTOJIOYATON Harpamm.

Haznaonan zeomempus

—  IlpuBonuTh nmpumepsl 0OBEKTOB OKPY)KAIOLIETO MHpa, UMEIOIMUX (OpMYy H3YHUEHHBIX
TeOMETPUYECKUX MJIOCKUX U MPOCTPAHCTBEHHBIX (PUT'Yp, MPUMEPHI PAaBHBIX U CUMMETPUYHBIX

¢buryp.



—  N3o0paxkaTb C NOMOIUBIO LUPKYJSA, JUHEWKH, TPaHCIOPTUpAa Ha HEIMHOBAaHHOM WU
KJIeT4aToil Oymare u3ydeHHbIe IUIOCKHE TeoMeTpuueckue GUrypsl M KOH(Urypauuwu,
CUMMETPHUYHBIE (PUTYDBI.

— Tlonp30BaTbcsi TEOMETPUYECKHMHU TOHSATHSAMHU: PABEHCTBO (UTYp, CHMMETPHS;
HCIIOIB30BaTh TEPMUHOJIOTHIO, CBA3aHHYIO C CHMMETPUEH: OCb CUMMETPHUH, LICHTP CUMMETPHH.

— HaxoauTh BEJIMYUHBI YIJIOB U3MEPEHHUEM C IIOMOILIBIO TPAHCIIOPTUPA, CTPOUTH YIJIbI
3aJIaHHOM  BEJIMYWHBI, II0Jb30BAaTbCS IPU PEIICHMHM 3a7ady TIpagyCHOM MeEpoil YIJIOB;
pacIo3HaBaTh Ha YepTekax OCTPIN, IPSIMOU, pa3BEPHYTHIM U TYIION YIJIBL.

—  BpluncnATs [UIMHY JIOMaHOW, MEPUMETP MHOTOYIOJIBHUKA, IOJB30BAaThCSA €IUHHUIIAMU
W3MEPEHUS IIMHBI, BBIPAXKaTh OJHU €IUHUIIBI U3MEPEHUS UTMHBI Y€pe3 APYyTHeE.

—  Haxoauts, Hcnonb3ys 4epTEKHbIE HHCTPYMEHTBI, PACCTOSIHUSA: MEXKIY ABYMS TOUKAMH,
OT TOYKH J0 NIPSIMOM, JUIMHY IIyTH Ha KBaJPATHON CETKE.

—  Bpmuucnate mwiomanbs QUryp, COCTaBICHHBIX U3 MPSIMOYTOJBHUKOB, HCIIOJIB30BATh
pa3OueHne Ha TNPSMOYrOJbHUKH, HA pPaBHbIE (QUTYpHI, TOCTPaMBAaHUE N0 MPSIMOYTOJbHUKA;
II0JIB30BAaThC OCHOBHBIMU €IMHULAMU H3MEPEHHUS IUIOINAAH; BBIPAXKATH OIHU EIUHULIBI
U3MEPEHU ILIOIIAN Yepe3 ApyTrHue.

— Pacno3HaBath Ha MoOJENAX M H300paKeHWSIX NHpaMHIy, KOHYC, LWJIMHIP,
HCIOJIb30BaTh TEPMHUHOJIOTHIO: BEPIIMHA, peOpo, IpaHb, OCHOBaHUE, Pa3BEPTKA.

—  H3o00paxaTh Ha KJIeT4aTOW Oymare npsMOYTOJIbHBIN NapajuiesIenuIe].

—  Bpmuucnate  00b€M  IPSMOYTOJIBHOTO — Mapajulesienumena, Kyo0a, IOJIb30BaThCS
OCHOBHBIMH €IMHULIAMH U3MEPEHHs 00BEMA; BbI

— Pemwlate HeclOXHBIE 3aJauyd  Ha HAXO0XKIEHHE T'E€OMETPUYECKHX BEIWYMH B
MIPAKTUYECKUX CUTYyaLUsX.



TEMATHUYECKOE ITNTAHUPOBAHUE YYEBEHOI'O KYPCA (IIO TOAAM OBYYEHUA)

6 xmace (ae meree 170 1)

miaockoctu (7 9)

PaccrosiHue MEXIy JIBYMs TOYKaMH,
OT TOYKH JI0 NPSMOH, JUIMHA IyTH Ha
KBaJpaTHOM ceTke.

[TpumMeps! MPSIMBIX B IPOCTPAHCTBE

IIpuBoANTH NPHMePHI MApPaIETFHOCTH U IIEPHICHANKYIIPHOCTH TIPSIMBIX B MPOCTPAHCTBE.
PacrnosHaBaTh B MHOTOYTONBHHWKAX TEPIEHANKYISPHBIE U TapajuieNbHble CTOPOHBI.
MHOTOYTOJIbHUKH C MapaebHBIMH, TEPHEHANKYIIPHBIMI CTOPOHAMH.

H3odpakath

HaxoanTs paccTostHue MEXTy ABYMS TOUKaMH, OT TOYKH IO MPSMOM, JUIMHY ITyTH Ha KBaJPAaTHOH CETKE, B TOM
YHCIIe UCTONB3YS IH(PPOBBIE PECYPCHI

HaszBauue DJIeKTPOHHbIE
pasgeia (TeMbl) OcHOBHOE coJep:KaHHe OcCHOBHbIe BHJBI JeSITeIHLHOCTH 00y4al0IuXCsI (undposkie)
o0pa3oBaTe/bHbIE
Kypca (4HCJI0 4acoB)
ecypChl
HatypanabHble Apudmernueckne JIeHCTBUS c BoimoausTe apudpmernueckue AelicTBHS ¢ MHOTO3HAYHBIMU HATYPAILHBIMHU YHCIaMH, HAXOUTH 3HAYEHHSI Poccuiickas
qucia MHOTO3HaYHBIMU HaTypaJIbHBIMU YHCIIOBBIX BBIPQXKEHMH €O CKOOKaMH M 0e3 CKOOOK; BBIMHCIATH 3HAUEHUS BBIPAKEHHH, COAEpIKAIINX 3JIEKTPOHHAS
(30 u) ypcnamMu.  YMCIIOBBIE  BBIPAXKECHHUS, cTeneHd. BBIMOJHATH NPUKHAKY H OLEHKY 3HAUYCHUH YHCIOBBIX BBIPQKEHHI, NMPUMEHSTH MNPHEMBI HIK0JIa
TIOPAZIOK JIHCTBUI, WCHONB30BaHHE NnpoBepkH pe3ynbTara. Menoib3oBaTh NPH BLIYMCIEHHAX MEPEMECTHTENPHOE M COYETATENbHOE CBOMCTBA
ckobok. OKpyrieHHe HaTypalbHBIX CIIOXKEHMSI M YMHOXKEHHs, paclpelelIMTeIbHOe CBOMCTBO YMHOXKEHUsS] OTHOCHTEIBHO CIO)KEHHS, CBOMCTBA
yuces. apu(pMeTHYECKUX JeHCTBUH.
Jemurenn W KpaTHBIE  YHCITA; HccnenoBaTh YHCIOBBIC 3aKOHOMEPHOCTH, IIPOBOAUTH UHCIOBBIE OKCIEPHMEHTHI, BBIABHIaTh H
HauOonmpIIMK  OOWIMH  JenuTens W 000CHOBBIBATBLIUTIOTE3BI.
HaMMeHbIee o0Iee KpaTHOE. DopMyIHpPOBaTH ONpeNeJIeHUsI JCIUTEIs M KPAaTHOTO, HAMOOJBIIEro OOLIero JENUTENs U HaUMEHBIIETo
PasnoxkeHue 4dMciIa  Ha  IPOCTBIC 00IIErOKPaTHOT 0, TIPOCTOTO M COCTABHOTO YHCEN; NCIIOIB30BATh OTH IOHATHS IIPH PELICHHH 337ad.
MHOKHTEMH. JleMIMOCTE CYMMbl H IIpuMeHATH aJrOPUTMBI BHIYUCICHHS HAaHOONBINETO OOIIEro JENHUTENs W HAaHMEHBIIETO OOIIero KpaTHOTO
npousBecHus. JIeNCHNE ¢ OCTATKOM. JBYX UHCEII, AITOPUTM PA3IOKEHHUSI YNCIIa Ha TPOCTHIE MHOXKUTENN.
HccaenoBath yciosus aenumocty Ha 4 u 6. HceaenoBatb, 06cyk1aTh, GOpMY/IHPOBATH U 000CHOBBIBATH
Pemienue TEKCTOBBIX 3a/1a4 . N . N
BBIBO/I O Y€THOCTHU CYMMBI, IPOU3BEACHUA: NBYXUYCTHBIX YUCE]I, ABYX HEUYCETHBIX YHUCIIE, YETHOI'O U
HEYETHOI0 YMCE.
HccenenoBaTh cBOiiCTBA EIMMOCTH CYMMBI U NIPOM3BEICHHS UHCEIL.
IIpuBoANTH MpPHUMePHI YHCeN C 33JaHHBIMU CBOMCTBAMH, PAcNoO3HABATh BepHbIe H HeBePHbIE YTBEPXKIACHUS
0 CBOMCTBAaX YHCEN, ONPOBEPraTh HEBEPHBIC YTBEP)KACHHS C TOMOIIBIO KOHTPIPUMEPOB.
KoHcTpynpoBaTh MaTeMaTHYeCKHE NMPEIJIO0KEHHSI C TOMOIIBIO CBS30K «H», «HIN», ECHH..., TO...».
PemaTthb TEKCTOBBIC 33/1a4M, BKIIOYAIOIINE MOHATHUS JEIUMOCTH, apu(pMETHIECKUM CIIOCOOOM, MCIOIb30BaTh
nepebop BCeX BO3MOXKHBIX BapHAHTOB.
MoaeMpoBaTh X0 PEIICHUS 33/1a9H C IOMOIIBIO PHCYHKA, CXEMBI, TaOIHIIbI.
IlpuBoauThL, pa30HupaTh, OLIGHUBATH PA3JIMYHbIE PEIICHNUS, 3aIIUCH PELIEHUI TEKCTOBBIX 3aad
KpuTuyeckn OleHHBATh IIONYyYCHHBIH pe3yabTaT, HAXOAWUTH ONIMOKH, OCYIIECTBIATH CAMOKOHTPOIB,
MpOBEPsIst OTBET HA COOTBETCTBHE YCIOBHIO
Harasignas [lepnienaukynsipHbie MpsiMbIE. Pacno3naBaTh Ha uepTexax, pUCyHKax Cilydyau B3aUMHOIO PaCIOIO0KEHUs BYX MPSMBIX. Poccuiickasn
reomMeTpmsi. [NapasnnenbHble TpsIMBIE. H3o06paxkaTh ¢ MOMOIINbIO 4YepPTEKHBIX HHCTPYMEHTOB HAa HEIMHOBAaHHOW M KIeT4yaToi Oymare jBe JIEKTPOHHAS
IIpsimble HA nepeceKaroIuecs npsMble, BE MapaieibHble IPsIMbIE, CTPOUTH NPIMYIO, NEPIEeHIUKYISIPHYIO JTaHHOM!. IIKO0JIA




Jpodu OObIKHOBEHHast  ApO0b, OCHOBHOE CpaBHHBATDh H YHOPSI0YMBATH IpoOU, BHIOUPATH CNOCO0 CpaBHEHUS IPOOCi. Poccuiickas
(32 v) CBOICTBO Ipobwu, COKpaleHne IpeacraBasiTh necATUYHBIC IPOOH B BHIE OOBIKHOBEHHBIX Apo0Oei M OOBIKHOBCHHBIC B BUAC ACCATHYHBIX, 3J1eKTPOHHAS
npobeii. CpaBHeHue " HCMO0JIb30BaTh JKBHBAJEHTHBIE NPeICTABIEHHSI IPOOHBIX YKCe MIPU MX CPABHEHWH, NPHU BBIYHCICHUSIX. HIKO0JIa
ynopsiziounBaiue 1pooei. HWcnob30BaTh JECATHYHBIE IPOOH MIPH TPeOOPa30BAHUH BENMYINH B METPUUECKON CHCTEME Mep.
Jecartnunbie poOM M MeTpHYecKas BbINoJHATHL apudMeTHYeCKHe AefiCTBUSA ¢ OOBIKHOBEHHBIMU M JICCITUYHBIMH JPOOSIMH.
CHCTEMA Mep. BbIYMCIsATh 3HAYCHWs BBIPAXKEHUH, COJEPXKAIIMX OOBIKHOBEHHBIC M JICCATHYHBIC JPOOH, BBINOJIHATH
Apudmernueckue neficTBHS ¢ npeoOpa3oBaHusi ApoOeii, BHIOMPATh C€HOCO6, NMPHMEHSITH CBOICTBA apu(METHYECKHX IEHCTBUM IS
OOBIKHOBEHHBIMH W JIECSITUYHBIMH panyoHaIn3aluK BEMMUCICHHH.
APOGAMHU CocTaBJISITh OTHOIICHVS H IIPOIIOPINH, HAXOAHTH OTHOIICHUE BEJIMYHH, ACITUTh BEIHIHHY B JAHHOM OTHOILICHHH.
HaxoauTh KCIEPUMEHTAIBHBIM MYTEM OTHOIICHUCJIMHBI OKPYKHOCTH K €€ IHaMerpy.
Ornowenue. Jlenenne B JaHHOM | YyrepnpeTnpoBaTh MacmTab Kak OTHOUIGHHE BEMMYMH, HAXOAMTb MACIITA® IIAHA, KAPTHI U BBIMHCIATE
orsomenuu. Maciitad, nporiopuus. PACCTOSHUS, UCIIONB3Ysl MACIITAD.
[lonsTHe TpoLeHTa. BbluucIeHHe OOBSICHATH, YTO TAKOE MPOLIEHT, YIIOTPEOISITh 000POTHIPEUN CO CIIOBOM «IIPOLEHT». BhIpaskaTh NMpOLEHTHI B
MPOLICHTA OT BEJIIMYMHBI M BEJIMYMHBI Z[pO6${X n ,Hp06I/I B IIPOLCHTAX, OTHOIICHUE ABYX BEIIMYUHB ITPOLICHTAX.
O e MpOLEeHTY. BbIumcaATe TPOIEHT OT 4YMCIa M YHCIO HO ero mnporeHTy. OKpyriasTh OpoOHM ¥ IIPOLEHTHI, HAXOIUTh
MPUOIIVKEHUS YUCEIL.
Pemenue TEKCTOBBIX 3aja4,
PemaTh 3agauM Ha 4YacTH, NPOLEHTHI, NMPONOPLUH, HAa HAXOXKJACHHUE ApoOM (TPOLEHTA) OT BEIUYMHBI U
coziep KaIux JPOOH M IIPOICHTEL. .. o o
BEJIMYMHBI 110 €€ 1pobu (TpoueHTy), 1pobu (MpoleHTa), KOTOPBIH COCTAaBIsIeT OJHA BEJIUYMHA OT JPYroi.
Tpakruyeckast padora «OTHOLICHUE IIpuBoanTh, pa3déupaTh, OEHNBATH PA3INYHBIC PELICHS, 3aIIHCH PEIICHUI TEKCTOBBIX 3aad.
JUTHHBI OKPY)KHOCTH K e€naMeTpy» W3Baexkars uHGOpMAUMI0 13 TaOMMI[ M JAHAarpaMM, HHTEPIPETHPOBATh TaOJIMYHBIC JAHHBIC, ONPEACIATH
HanOOoJIbIIIee W HAMMEHbBLICE U3 MPEICTABICHHBIX JaHHBIX
Harasinnas OceBas cummerpust. LenTpansaas Pacno3naBaTh Ha uepTexax M M300paKCHUSIX, H300PaKaTh OT PYKH, CTPOMTH C ITOMOINBI0 MHCTPYMEHTOB Poccuiickas
reoMeTpusi. CHMMETpHSL. ¢burypy (OTpe3ok, JIOMaHyl, TPEYroJbHHK, MPSMOYIOJbHHUK, OKPY/KHOCTB), CHMMETPHYHYIO JIQHHOW 3JIEKTPOHHAS
Cummerpus Moctpoerue CHMMETPHUHBIX OTHOCHTEJIBHO TIPSIMOMH, TOUKH. HIK0JIa
(6 u) duryp Haxoaurs npuMepsl CUMMETPUM B OKpykKaiomem Mupe. MopeaupoBaTbh u3 Oymaru 1se Quryps,

[Ipaktuueckas padora «OceBas
CHMMETPUSI».

CumMeTpusi B IPOCTPAHCTBE

CHMMETPUYHbIE OTHOCHTEIIBHO TPSIMON; KOHCTPYHPOBATh TI€OMETPUUECKHEe KOH(QUTYpaIMH, HCIOIb3Ys
CBOICTBO CHMMETPHH,B TOM YHCIIE C IIOMOIIBIO IU(PPOBBIX PECYPCOB.

HccenenoBaTh cBOICTBA H3YUEHHBIX (HUTYDP, CBSI3aHHBIC C CHMMETPHEH, HCIONIB3Ys SKCIIEPUMEHT, HAOIIO ICHHE,
MOJICTIPOBAHNE.

O00CHOBBIBATD, ONPOBEPraTh C IOMOIIBI0 KOHTPIIPAMEPOB YTBEP)KACHHUS O CHMMETPUH (QUTYp




Boipaxenusic IIpumenenne OykB 11  3amHCH Hcnoab3oBaTh OYKBBI 1151 0003HAUCHUS YHCEN, NPU 3allUCH MATEeMaTHYECKUX YTBEPIKICHUH, COCTABIATH Poccuiickasn
oyxBamu (6 MAaTEMAaTHYECKHX  BBIPAXKECHUH U OYKBEHHbIE BBIPAKEHUS 110 YCIOBHUIO 3aa4H. 3JIEKTPOHHAS
9) NPEJIOKCHUI. BbyxBenHbIe HcenenoBaTh HECIIOKHBIE YHCIOBBIE 3aKOHOMEPHOCTH, HCITOJIB30BaTh OYKBBI JUISl MX 3aIHCH. KO0
BBIPAKCHUS u YHCIIOBEIE BbIuncasiTh 4nCIIOBOE 3HaYCHHE OYKBEHHOT'O BEIPAXKEHUS NP 33/IaHHBIX 3HAYCHHSIX OYKB.
MO/ICTAaHOBKH. 3anuceIiBaTh GOPMYJIBI: IEPUMETPA U IUIOMAAN IPSMOYTOIBHUKA, KBAJPaTa; [UIMHBI OKPYKHOCTH, TUIOIIAIN
BykBeHHbIE paBeHCTBa, HAXOXKACHHE KpYyTa; BBINOJIHATH BbIYMCICHHS 110 3THM (popMyIaMm.
HEH3BECTHOTO KOMIOHEHTA.DOpMY.Tht CocTaBisiTh GOPMYJIbl, BbIPXKAIOUINE 3aBUCHUMOCTH MEXKAY BEIMYMHAMU: CKOPOCTb, BPEMs, PACCTOSHUE;
I[eHa, KOJNYECTBO, CTOMMOCTb; IIPOU3BOANTEIBHOCTE, BPEMsI, 00bEM pabOTHI; BBINOIHATH BEIYUCICHUS MO STHM
hopmymnam.
HaxomuTh HEH3BECTHBII KOMIOHEHT apH()METHIECKOTOICHCTBHS
Harasignas YeTbIpEXYroabHUK, TIPUMEPHI M300paikaTh Ha HEMMHOBAHHOM M KIEeTYaTOH Oymare ¢ HCHONB30BAaHMEM YEPTEXHBIX WHCTPYMEHTOB Poccuiickasn
reoMeTpHsi. YEThIPEX YT OJIbHUKOB. YETBIPEXYTOJbHUKHA €  3aJaHHBIMU  CBOMCTBAMHU: C IapayIeJIbHBIMH, IE€PIECHIMKYIAPHBIMHA, DPaBHBIMHU 3JIEKTPOHHAS
Durypsl IIpsiMoyrosmpHUK, KBaJgpaT: CBOMCTBa CTOPOHAMH, IPSIMBIMH YTJIaMH U JIp., paBHOOEIPEHHBIH TpeyronbHuK. IIpeanarate u 06cyKaaTh clocodbl, KO0/

Ha miockoctu (14

4)

CTOPOH, YIJIOB, TUaroHaseil.

M3mepenne YIJIOB. Bupsl
TPEYroJbHUKOB.

Ilepumerp MHOT'OYTOJIbHUKA.
[Tnomans burypsi. Dopmyitbl
nepuMerpa u TUIOINAN
npsMoyronbHuka.  [IpubmmkxénHoe

HM3MEpEeHHe TuIonaau Guryp.
IIpakTnueckas «[Tinomans

KpyTra»

pabora

AJITOPHTMBI IOCTPOCHHUS.

HccnenoBaTh, WCMOMB3ys HSKCIEPUMEHT, HAOMIOAEHWE, MOJAEITHPOBAHME, CBOHCTBA TMPSMOYTONBHHKA,
KBajlpaTa, pa3OMBaThb Ha TpeyroabHUKH. OO0OCHOBBIBATH, ONPOBEPraTh C MOMOILIBIO KOHTPIPUMEPOB
YTBEPKAEHHS O MPSIMOYTOJbHUKE, KBaJpaTe, PAaCO3HABATh BEPHbIC U HEBEPHbIC YTBEPIKICHUS.

M3MepATh U CTPOUTH C IIOMOILBIO TPAHCIOPTUPA YIJIbL, BTOM YHUCIEC B MHOIOYI'OJIbHUKE, CPABHUBATH YIJIbI;
pacno3HaBaTh OCTpHIC, MPSIMEIE, TYIBIE, pa3BEPHYTHIC YIIbl. Pacmo3naBaTh, H300paskaTh OCTPOYTOJIBHBIN,
MIPSIMOYT OJIbHBIH, TYHOYTOJBHBIN, paBHOO AP CHHBIN, PABHOCTOPOHHUI TPEYTOJIbHHUKH.

BbIuncasATh MepUMETp MHOTOYTOJIbHUKA, IO MHOTOYTOJIbHHKA Pa30OMEHHEM Ha NPSIMOYTONBHUKHU, Ha
paBHBIE (QUTYPBI, HCIIOIB30BATH METPUUECKHE SANHUIIBI N3MEPEHHs [UTUHBI U TUIOIIA/IN.

Hcnoan3oBats npuOIIMKEHHOEe HM3MepeHHe UIMH M IUIONIaAell Ha KierdaTod Oymare, NpHOMDKEHHOE
HU3MEpeHHe JUIMHBI OKPYKHOCTH, TUIOIATH KpyTa




NMPUMEHSITh CBOICTBA apU(METHUSCKUX JICUCTBUI JUIs

IonoKUTENbHBIE H Llensie umcna. Monynb  uucia, | I[IpMBOAMTEH MPUMeEPHI KCIIOIL30BAHKS B PEATLHOM KU3HH TIOJIOKUTENBHBIX M OTPUIATENBHBIX YHCEIL. Poccuiickas
oTpUUATENbHbIE reoMeTprYecKast untepnperauus | M306paxkarh Lenble YKMCIA, MOJOKUTEIbHBIE M OTPULATEIbHBIC YHCIAa TOYKAMH HA 4YHMCIOBOH HPSIMOH, | 3JeKTPOHHAS
qmcIa MOLyJIst. YK CIIOBBIE IPOMEKYTKH. HCMOJIB30BATH YUCIOBYIO MPSIMYIO JUISl CPABHEHUS YHCEN. HIKoJIa
(40 v) TIONONHTEHHEE W OTDHIATETHHEE IpuMeHATH NPaBHJIA CPABHEHHUS, YIOPSIAOYHBATH LENbIE YUCIIA; HAXOAUTH MOJYJb YUCIA.

smcna, CpaRHEHYe TOTOKMTETHHEX ®opmyIMpOBaThL MPABMAA BBIYHCICHHA C TONOKHTEILHBIMH 1 OTPHUATCILHBIMU UHCIAMH, HAXOAUTH

" OTPHIBTETLHEX - 3HAYEHMS YHCTOBEIX BBIDAKCHHIA, CONEPAKAIMX ACHCTBUSAC TIONOKHTENLHBIMA W OTPHIATEIBHBIMH UHCIAMH.

Apndmernucekie  ncicTBis ¢ TpuMeHSITH CBOICTBA CIIOKEHUS M YMHOMKEHHS st IPEO0OPA30BAHUS CYMM U TIPOM3BEICHUN

TOJIOKUTETHHBIMA u

OTPUIATEHHBIMU YMCIIAMH.

Pemenne TexcToBBIX 33134
IpencraBiaenne IpsmoyronbHas cuctemMa KoopauHaT | OGBACHATH U HILTIOCTPHPOBATH MOHATHE MPSIMOYTOJIBLHON CHCTEMbI KOOPIMHAT Ha INIOCKOCTH, UCHONB30BaTh | Poccmiickas
JMAHHDBIX Ha IUIO0CKOCTH. KOOpAMHATBI TOYKH | TEPMUHOJIOTHIO; CTPOMTH Ha KOOPIMHATHOI IIOCKOCTH TOYKH U (DUTYPBI 110 3aJaHHBIM KOOPAMHATAM, HAXOAUTh | 3JEeKTPOHHAS
(6 u) Ha  IUIOCKOCTH,  abcuucca M | KOODAMHATBI TOYCK. HIKOJIa

Op/MHATA. Yurarh cTOI0YATHIC K KPYTOBBIE AMAarPaMMbl; HHTEPHPETUPOBATH JaHHBIC, CTPOMTH CTOJIOYATHIC JHATPAMMBL.

Cron6uaTsic - kpyrosere | Hemoab3osarh vquopMaumo, MPEJCTABIECHHYIO B TA0IMIAX, HA AUArpaMMax JUlsl PEIeHns TEKCTOBBIX 337124

JHATPAMMBL  3a]1a4 U3 peasbHOMN JKH3HH

IIpaktuueckas pabdora «Ilocrpoenue

JIHArPaMM».

Pemenne TEKCTOBBIX 3a7ad,

CcoziepIKaIIX JaHHbIE,

[pEJCTaBICHHbIE B Ta0IMIAX U Ha

JUarpamMmmax
Harssmas | T T TR —— PacnosHaBaTh Ha 4epTEKAX, PUCYHKAX, OMUCHIBATH MUPAMUILY, IIPU3MY, LIIMHIDP, KOHYC, Wiap, u3o0paxars | Poccuiickas
reoMeTpHsi. Ky6, TpusMa, mHpammma, komyc, | X OT PYKH, MOXeIMpOBATH H3 Oymard, IUIACTHIMHA, MPOBOJOKA W Jp. [IpMBOAMTH MpHMEPHI OOBEKTOB | 3JIEKTPOHHAS
Ourypsi TP, map " cepa. | OKPYKAIOMIEro MMPa, MMEIOLIMX (GopMBI Ha3BaHHBIX TEIlL. i HIKoJIa

B npocrpancree(9 1) Usobpakenne  mpoctpaHcTBenmpx | CIOIB30BAaTH TEPMHHOIOIMIO: BEPUIMHA, PEOPO, IPaHb, OCHOBAHUE, BBICOTA, PajMyC U AMAMETD, PasBEPTKA.

duryp. TTpumeps! passéprox | M3Y4aTb, NCHIONb3Ys SKCIEPUMEHT, HAGIIIOCHNE, H3MEPEHHE, MOJETMPOBAHNE, B TOM YHACIIE KOMIIBIOTEPHOE, 1

MHOTOTPAHHHKOB,  LWIMHApa W | OMHCBHIBATL CBOWCTBA HA3BAHHBIX TeJl, BBIABJIATL CXOACTBA M PAIMYMSA: MEKITYy NHPAMHUIOH M IPH3MOI;

KOHYyCa. MEXKTy HUJIHHAPOM, KOHYCOM H IIapOM.

Mpaxtuueckas  pabora «Cossanie PacnosHaBath paSBéPTKH napajuielenuiiesa, Kyoa, Ipu3Mbl, IMPaMU/Ibl, KOHYCa, IUIMHAPA; KOHCTPYHPOBATh

Moereit npocTpacTBenHpx | AAHHBIE TEIQ H3 PA3BEPTOK, CO3ABATE HX MOJEIH. Co31aBaTh MOJIe/IH IPOCTPAHCTBEHHBIX Buryp (u3 Gymaru,

brryp». MPOBOJIOKH, TUTACTHIIMHA U JIp.)

. H3MepsaTh Ha MOJEJISIX: UIHHBI pEGEP MHOTOTPAHHUKOB, JUAMETD IIapa.

Tonarne 06bEma; CAMHULLL | Brigoauth GopMy.Ty 06bEMa IPIMOYrONbLHOTO Hapaslienenuresa.

M3MCPCHH obbéma. O0BeM | Buiymensite 1o (opMysIaM: OGBEM MPSMOYTONBHONO MApaIeNeNHmena, Kyba; WCHOb30BATh THHHLIbI

[IPAMOYIOJILHOTO TAPAIUICICIIIICAR, | oy ronerps 06BEMa; BHIMHCISTE 00BEMBI TEIl, COCTABICHHBIX U3 KYOOB, IIApaIlIeIeIHIICI0B; PelaTh 3a1a4H C

Ky0a, popMymel 00bEMa

peaIbHBIMH AHHBIMU

IloBTOpEHUeE, [ToBTOpEHHE OCHOBHBIX MOHSTHIA BBIYHCISATH 3HAYEHHUS BHIPAKEHHUM, COIEPIKAIIMX HATYPATbHBIE, IENIbIE, MONOKHUTENbHBIE U OTPHIATEIbHBIE Poccuiickas
o6o0enue, M METOZI0B KypcoB 5 1 6 kiaccos, 4ucia, OOBIKHOBEHHbBIE U [IECATHYHBIC APOOH, BBIIOJHSTH MPEOOPA3OBAHMS YUCEl U BHIPAKEHHUIL. 3/1eKTPOHHAs
cucTeMaTu3aumsi 00o0IeHre U crcTeMaTu3anus BbiOupaTh cnocod cpaBHEHUS YHCEN, BBIYHCICHHH, K012




(20 )

3HAHUH

palMoHaAIN3alUN BEIYUCIICHHUH.

PemiaTh 3a1a4u U3 peanbHON KU3HH, IPUMEHATh MaTeMaTHYeCKHe 3HAHMS JJIs pelIeHus 3aa4 U3 JPYrux
IpPEIMETOB.

Pemats 3a1a4un pa3sHbIMH CII0C00aMH, CPABHUBATD, BLIOHPATh COCOOBI PELICHNS 3aJa4M.
OcyuiecTBJISITH CAMOKOHTPOJIb BBIIOIHACMBIX [ CTBUIM
Y CAaMOTIPOBEPKY PE3yIbTaTa BEIYHCICHHIH




HEJU U3YUYEHUSA YYEBHOI'O KYPCA «AJI'EBPA» 7-9 kiaaccsl

Anrebpa SBISIETCS OIHUM M3 OIOPHBIX KYpPCOB OCHOBHOW IIKOJBI: OHa OOecreYnBaeT
W3Y4YE€HUE JIPYTruX AUCLMILUINH, KaK €CTECTBEHHOHAyYHOIr0, TaK U T'YMAHUTAPHOTO LIUKIIOB, €&
OCBOCHHE HEOOXOIMMO TSI IPOIOIHKEHUST 00pa30BaHUs U B IOBCEIHEBHOM kn3HU. PazButue y
00yJaromuxcss HAayYHBIX TIPEACTABICHUNH O TPOUCXOXKIECHUH M CYIIHOCTH anreOpamdecKux
abcTpakiuii, cioco0e OTpakeHUsI MaTEeMAaTHYECKOW HAYKOH SIBIICHUI U MTPOIIECCOB B MIPUPOJIE U
o0IIecTBe, PO MAaTEMaTHYECKOTO MOJCIIMPOBAHMS B HAyYHOM TO3HAHWUM U B TIPAKTHUKE
crocoOCTBYeT  (OPMHPOBAHUIO HAYYHOTO MHPOBO33PEHHS U KadecTB  MBIILICHUS,
HEOOXOAMMBIX Ui afanTalii B COBPEMEHHOM IMdpoBoM olmiectBe. M3ydenue anreOpsl
€CTECTBEHHBIM 00pa3oM 00eCTeunBaeT pa3BUTHE YMEHHUS HaOIIOAaTh, CPAaBHUBATH, HAXOJIUTh
3aKOHOMEPHOCTH, TpeOyeT KPUTHUYHOCTH MBIIIJICHUS, CIHOCOOHOCTH apryMEHTUPOBAHHO
000CHOBBIBATh CBOM JEHCTBUS U BBIBOABI, (hOpMynHpoBaTh yTBepxkaeHus. OcBOeHHE Kypca
anredOpbl 00ecTeynBacT pa3BUTHE JIOTMYECKOTO MBIIUICHUSI O0YUYaOIUXCS: OHU HCIONb3YIOT
NEAYKTUBHbIE W  HMHIYKTUBHBIE  pacCyXkJIeHus, O00OIIeHHE U  KOHKPETHU3alHIO,
a0OctparupoBanue u aHajmoruro. OOydeHHe anreOpe MpearnojaracT 3HAYUTENIBHBIH O0BEM
CaMOCTOSITENIbHOM NeATeTbHOCTH O0y4aloluXcsl, MO3TOMY CaMOCTOSTEIbHOE pellleHue 3a/ad
€CTECTBEHHBIM 00pa30M SBIISETCS peaau3alueil 1eaTeIbHOCTHOTO MPUHIMIA 00yYeHUsI.

B cTpykType mporpammel ydeOHOTro Kypca «Anredpa» OCHOBHOHM IIKOJIBI OCHOBHOE MECTO
3aHMMAIOT  COJEP)KaTeIbHO-METOAUYECKHE  JIMHHHU: «Yucna u BBIUMCIICHUS;
«AnreOpanyecKkue BBIPAKEHUSY;

«YpaBHEHUS W HepaBeHCTBa»; «DyHKmuy. Kaxmas u3 3THX coxepikaTelIbHO-METOAMYECKIX
JVHWA pa3BUBAETCS Ha MPOTSHKEHUU TPEX JIET HM3Yy4YeHHs] Kypca, €CTeCTBEHHBIM 00pa3om
NepervieTasich W B3aUMOJACHCTBYS C JPYTMMH €ro JUHUSIMH. B XoJae wu3ydeHus Kypca
o0y4aromuMcsi ~ TPUXOAUTCS  JIOTMYECKH  PACCyXAaTh,  HCIOJB30BaTh  TEOPETHKO-
MHOKECTBEHHBIN SI3bIK. B CBSI3M C ATHM I1eJIecO00pa3HO BKIIOUUTH B MPOTpaMMy HEKOTOPHIE
OCHOBBI JIOTHKH, IMPOHU3BIBAIONINE BCE OCHOBHBIC Pa3JIeNIbl MATEMAaTHUYECKOTO0 0O0pa3oBaHUS H
CIIOCOOCTBYIOIINE OBIAICHUIO OOYUYAIOIIMMHUCS OCHOB YHUBEPCAIBHOTO MAaTEMaTHYECKOTO
s3plka. TakuM 00pa3oM, MOXKHO YTBEpXKIaTh, YTO COJEPKATEIbHOH U CTPYKTYPHOM
0COOCHHOCTBIO Kypca

«AnreOpay SBISETCS €ro MHTETPUPOBAHHBIN XapaKTep.

Conepxanne nuHUA «YuCTa U BBIYHCICHUS» CIY)KUT OCHOBOW IS JAlIbHEHIIET0 W3y4eHUs
MaTeMaTHKH, CHOCOOCTBYET pPa3BUTHIO y  OOYYaIOIIMXCS  JIOTMYECKOTO  MBIIUICHUS,
(hOpMUPOBAHHUIO YMEHHSI MMOJIH30BATHCS AITOPUTMAMHU, a TAKXKE MPUOOPETCHHUIO MPAKTHUECKHIX
HABBIKOB, HEOOXOAMMBIX ISl TTOBCEIHEBHOM >XKM3HU. Pa3BUTHE MOHATUS O YMCIE€ B OCHOBHOMU
IIKOJIE CBS3aHO C palMOHAIBHBIMH W UPPAIMOHATBHBIMU  YHCIaMHU, (HOPMUPOBAHHEM
MPEACTABICHUN O ACHCTBUTEIBHOM YHKCIIE. 3aBEPIICHUE OCBOCHUS YUCIOBOW JIMHUU OTHECEHO K
CTapIiieMy 3BeHy 00IIero oopa3oBaHusl.

ConmepxaHue JBYyX aireOpandecKux JIHHHA — «AITeOpandecKue BBIPAKCHUS» U
«YpaBHEHUSI W  HEPABEHCTBa»  CIHOCOOCTBYeT  (OPMHUPOBAHHIO Yy  OOYYaIOUIMXCS
MaTEeMaTHYECKOTrO amnmapara, HEOOXOIUMOTOo [UIsl PEIICHUs 3a7ad MaTeMaTHKH, CMEXKHBIX
NPEeIMETOB U TPAKTHKO-OPUEHTUPOBAHHBIX 3a7a4. B OCHOBHOH IIKoJe ydeOHBIM MaTepuai
TPYNINHPYETCS BOKPYT pPAMOHAIBHBIX BBIpaXEHUH. AnreOpa JEMOHCTPUPYET 3HAUCHHUE
MaTEeMaTUKU KaK S3bIKa JIJIsl MOCTPOCHHSI MAaTEeMATHUECKUX MOJEICH, OMMCAHUS TPOIECCOB U
SIBIICHUN peallbHOTO Mupa. B 3amaun oOydeHus anreOpe BXOAST TaKKe JalbHEWIee pa3BUTHE
QITOPUTMUYECKOTO MBIIUICHUS, HEOOXOJWMOT0, B YACTHOCTH, [IJsI OCBOGHHS Kypca
uHOpMATUKU, W OBNAJeHHE HaBbIKAMH JEAYKTUBHBIX paccyxaeHuil. [IpeoOpazoBanue
CUMBOJIHBIX (OpM BHOCHT CBOHM crneuuduueckuil BKIaJ B pa3BUTHE BOOOpaKeHHUS,
CIIOCOOHOCTEH K MaTeMaTHUECKOMY TBOPUECTBY.

Conepxanre (HyHKIIMOHATHHO-TPAGUISCKON JTHHUH HAIEJIEHO HA MOTYYCHHE MIKOJbHUKAMU
3HaHMN 0 QYHKIMSIX KaK BaKHEHIICH MaTeMaTUIECKOW MOJICIH Il ONTUCAHUS M MCCIICI0BAHUS



pa3sHOOOpa3HbIX MPOLIECCOB U SIBICHUN B MpHpojie U obmecTBe. M3ydenune sToro marepuania
CIOCOOCTBYET Pa3BUTUIO Y OOYYAIOLIMXCS YMEHUS UCIOJIb30BaTh PA3JIMYHbIE BbIPA3UTEIIbHbIC
Cpe/CTBa s3blKa MAaTEMATUKU — CJIOBECHBIE, CUMBOJIMUYECKUE, Tpapuueckue, BHOCUT BKJIAJ B
(hopMUpOBaHHE MTPEICTABICHHUM O POJIM MAaTEMATHKHU B Pa3BUTUU LUBUIM3ALUN U KYJIbTYpBHI.

MECTO YUEBHOI'O KYPCA B YYEBHOM IUJTAHE

CornacHo yueOHOMY IUIaHy B 7—9 Kilaccax m3ydaeTcst ydeOHbIH Kypc «Anredpay, KOTOPbIi
BKJIIOYAET CJEIYIOLIMEe OCHOBHBIE pasfenbl coiepxkaHus: «Yucina W BBIYMCICHUS,
«Anredbpanyeckre BbIpaKECHUs», «YPABHEHUS U HEPABEHCTBAY, «DyHKIMNY.

VYueOHbI MIIaH Ha U3ydyeHue anreOpbl B 7—9 kilaccaXx OTBOJUTHE MeHee 3 yueOHbBIX 4acoB
B HEJEJIO B TEYCHUE KAXKIOT0 roja o0y4eHus, BCETro 3a TpH roaa ooyueHus — He MeHee 306
y4eOHBIX YacCOB.

COJEP)KAHUE YYEBHOT'O KYPCA (I10 I'OJAM OBYYEHMUS)
7 KJIACC

Yucna u eviuucieHus
Panmonansnreie uncia

JpoOu 0OBIKHOBEHHBIC U JECATUYHBIC, IEPEX0] OT OAHOU (OpPMBI3aNuUCH ApoOeil K ApyToil.
[ToHATHE palMOHATIBHOIO YMCIIA, 3aIIMCh, CPABHEHUE, YIIOPSAAOYMBAHUE PALMOHAIBHBIX YHCEIL.
ApudmMeTnueckre IEUCTBHS C pallMOHAIBHBIMUA YHCIIaMH. PelieHune 3amad W3 pealbHON
MPaKTUKK HA YacTH, HAa JIPOOH.

CreneHb ¢ HaTypaJlbHBIM I[IOKa3aTeJeM: OIpeeseHne, NMpeoOpa3oBaHUE BHIPAKECHHUM Ha
OCHOBE ONpEJICNICHHUs, 3aMUCh OONMBITUX YKce. [I[poTeHThI, 3amUCh TPOIIEHTOB B BHJIE IPOOU U
IpoOU B BHJIC TIPOIIEHTOB. TpH OCHOBHBIC 3a/1aud Ha MPOIICHTHI, PEIICHUE 3a1ad U3
peanbHOM NMPAKTHUKHU.

[IpuMeHeHre MPU3HAKOB AETUMOCTH, PA3JI0KEHUE HA MHOKUTEIN HATYPAJIbHBIX YHCEN.

PeanpHbIe 3aBUCUMOCTH, B TOM YHCIIE TIpsMasi U oOpaTHasi MPOMOPIIHOHATHHOCTH.

Anzebpauueckue eviparicenus

IlepemeHHbIE, YMCIIOBOE 3HAYEHHE BBIPAXKECHUSA C IEPEMEHHOM. JlONMyCTUMBIE 3HAYEHHUS
nepeMeHHbIX. llpeacraBieHne 3aBUCUMOCTH MEXKIY BEIMYMHAMH B BHAC (POPMYIIBL
Beraucnenus o gopmynam. [IpeodbpazoBanne OyKBEHHBIX BBIPpAXKEHHUI, TOKIECTBEHHO pPaBHBIC
BBIPQKEHHUSI, TIPaBHJIa IPE0OPa30BaHM CyMM U TIPOHM3BEACHUH, Ipa-
BUJIA PACKPBITHS CKOOOK M PUBEIEHUS N10JI0OHBIX CIIaraeMblIX.
CBolicTBa CTENEHU C HAaTypaJIbHBIM IIOKAa3aTEJIEM.

OpnowieHsl U MHorouneHsl. CteneHp MHorowieHa. CrokeHue, BBIYMTAHHUE, YMHOXKCHHE
MHOTO4JI€HOB. POpMysbl COKPAIEHHOTO YMHOMKEHUS: KBAaJpaT CyMMbl M KBaJpaT pa3HOCTH.
®dopmyna pa3HOCTH KBaJapaToB. Pa3iioxkeHHe MHOTOWIEHOB Ha MHOKUTEIIH.

Ypasnuenua

YpaBHeHUe, KOPEHb YPaBHEHUs, MpaBWIa MPEOOpa3OBaHMS YpPAaBHEHHs, PaBHOCHIBHOCTH
YpaBHEHUM.

JluneliHOe ypaBHEHUE C OJHOM IIEPEMEHHOM, YHUCIO KOPHEM JIMHEHHOIO YpaBHEHMS,
pelieHue JUHEHHBIX ypaBHeHUH. CocTaBieHHE ypaBHEHHMHM MO YCIOBUIO 3ajaud. PermeHue
TEKCTOBBIX 33/]1a4 C IOMOLIBIO YPABHEHUII.

JluneliHoe ypaBHEHHE C JABYMsI MEpEeMEHHbIMH M ero rpaduk. CucrtemMa ABYX JIMHEHHBIX
ypaBHEHUHN C JBYMs NEepeMEHHBIMHU. PelieHune cucteM ypaBHEHHMM CIIOCOOOM TOJICTAHOBKH.
[Tpumeps! penieHns: TEKCTOBBIX 33124 C TTOMOIIBI0 CUCTEM YpaBHEHUH.

Koopounamut u cpagpuxu. @ynxyuu

Koopaunara Touku Ha mnpsiMoi. YUucinoBble NpoMexyTKH. PaccTosiHue Mexay AByMs
TOYKAMHU KOOPJMHATHOM MPSMO.



[TpsmoyronpHast cuctemMa koopauHaT, ocu OX u Oy. Abcuucca M opJuHATa TOYKHM Ha
KoopAMHATHOHM IuiockocTu. [Ipumeps! rpagukos, 3agaHHbiXx ¢Gopmynamu. Urenue rpaduxon
peanbHbIX 3aBucuMocteit. [IlonsTre pynkun. I'paduk GyHKIUM.

CaoiicTBa pynkumii. Jluneitnas ¢pynkuus, e€ rpapuk. I'padux pynkuuny = lx I.

['paduueckoe penieHne IMHEWHBIX YPAaBHEHUIN U CUCTEM JIMHEHHBIX YpaBHEHHH.

8 KlIACC
Yucna u éviuucnenus

KBanpatHsiii kopeHb u3 uucna. llonatue 00 wuppaunoHasibHOM uucie. JlecsTUuHbIE
NPUOIMKEHUST HPPAIOHAIBHBIX Ynces. CBoCcTBa apuMETHIECKIX KBAaPATHBIX KOPHEW U X
IIPUMEHEHHE K NMPEoOpa30BaHMIO YMCIOBBIX BBIPAKEHMH M BBIUMCICHUAM. JleHCTBUTENIbHBIE
qucna.

Crenens ¢ LeabIM IoKazaresaeM U e€ cBoiicTBa. CTaHAapTHAs 3alIMCh YUCTIA.

Anzebpauueckue evlparxcerHus

KBagpatnblii TpEXusieH; pa3ioKeHUe KBaAPATHOTO TPEXUIECHA HA MHOXKUTEIIH.

Anre6panueckas 1poO6b. OcHOBHOE CBOMCTBO anreOpanueckoil Apoou. CroxxeHue,
BbIUMTaHHE, YMHOKEHHUE, JeNieHue anredpandeckux apoodeil. PannoHalbHbIE BBIpaKEHUS U
UX MpeoOpa3oBaHHE.

Ypasénenusa u nepasencmea

KBanpaTtHoe ypaBHeHue, hopmyra KOpHEH KBaapaTHOTO ypaBHeHUs. Teopema Buera. Pemenue
ypaBHEHUH, CBOJSAUINXCSA K JTUHEHHBIM M KBaapaTHbIM. [Ipocreiimne npoOHO-palniioHaTbHbBIE
YpaBHEHUSI.

['paduueckas mHTEpmpeTanus ypaBHEHHWM C JBYMS TEPEMEHHBIMHU M CHUCTEM JIMHEWHBIX
YPaBHEHUH C NByMs N€pEMEHHBIMU. lIpuMepbl peleHns CUCTEM HEIWHEHHBIX YpaBHEHHWM ¢
JBYMSI TIEPEMEHHBIMHU.

Pemrenne TEKCTOBBIX 3a7ad anreOpamdecKuM CIIOCOOOM.

UucnoBble HEpaBeHCTBA W UX CBOMCTBAa. HepaBeHCTBO ¢ OJHOM IEPEMEHHOM.
PaBHOCHIIBHOCT, HepaBeHCTB. JIMHEilHbIE HEpaBeHCTBA C OJHOW mepeMeHHOW. CucteMbl
JMHENHBIX HEPABEHCTB C OJHOM MEepEMEHHOI.

Dyukyuu

[Tonsatue ¢QyHkmuu. OOIACTh OMpENENIeHHUs W MHOXKECTBO 3HaueHWil (yHKuuu. CrocoObl
3aaHus (QyHKIIHIA.

I'papux ¢ynkuun. Yrenue cBoiictB ¢(yHkuun no e€ rpaduxy. Ilpumepst rpadukon
(GyYHKIMHI, OTpa)KarolUX pealbHbIE MPOIIECCHI.

@DyHKIMM, ONMUCHIBAIONIUE TMPSAMYI0 U OOpaTHYIO MPONOPIMOHAIBHBIE 3aBUCUMOCTH, HX
rpaduxu.

OyHKIUU Y = X2~,."_y =x°, y= X,y=lxl

I'paduueckoe penieHne ypaBHEHUN M CUCTEM ypaBHEHUH.
9 KJIACC

Yucna u eviuucieHus
JlelicTBUTEIIbHBIE YHCIIA

PanmonanpHbie 4YKCIIa, WppalMoHANIbHBIC YWCIA, KOHEYHBIE M OCCKOHEYHBIC ICCATUYHBIC
npoOu. MHOXKECTBO JEHCTBUTEIBHBIX YHCEN; JCHCTBUTEIBHBIC YHCIIAa KaK OECKOHCYHBIC
JNecATUYHBIE  ApoOW. B3auMHO  OJIHO3HAYHOE  COOTBETCTBHE  MEXKIAY  MHOMXECTBOM
JICUCTBUTENbHBIX YUCEI U KOOPJAUHATHON MPSIMOM.

CpaBHEHHE JCHCTBUTEIBHBIX YHCET, apUPMETUYCCKUE JCUCTBUS C JCHCTBUTEIHHBIMU
YHCIIAMH.



W3mepenus, npuOIMKEHHs, OLIEHKU
Pa3zmMepbl 00bEKTOB OKPYKAIOLIET0 MUPA, AJTUTEIBLHOCTD IIPOLIECCOB B OKPYKAIOLIEM MUpE.
[TpubnmxkEéHHOE 3HAa4YeHHWE BEJIWYMHBI, TOYHOCTh HPpUOMMKEeHUs. OKpyIJIeHHEe YHUCell.
[Ipuknaka u OLleHKA PE3yJIbTATOB BBIUYMCICHUM.

Ypasnenusn u nepasencmea
YpaBHEHHUs C OAHON IEPEMEHHOU

JIunelinoe ypaBHeHue. Pemenne ypaBHEHHM, CBOASILUXCS K IMHEHHBIM.

KBagparnoe ypaBHeHue. Pemienue ypaBHeHM, CBOASAIIMXCA K KBaJApaTHbIM. bukBaapaTHOe
ypaBHeHue. [Ipumepsl peleHns ypaBHEHUN TPETbEe U YETBEPTOU CTEIEHEH Pa3IOKEHUEM Ha
MHOXHUTEIIH.

Pemenne  npoOHO-pallMOHANBHBIX — ypaBHEHUH. PerieHume  TEKCTOBBIX — 3a7ay
anreOpanyecKuM METO/IOM.

CucreMbl ypaBHEHHI

VYpaBHeHUEe ¢ JByMs NEepeMEHHBIMH U ero rpaduk. PemeHue cucreM IBYX JIHMHEWHBIX
YpPaBHEHUHN € AByMs NEpEeMEHHBbIMU. PelleHne cucrteM IByX YpaBHEHUH, OJHO M3 KOTOPBIX
JUHEHHoe, a Apyroe — BTOpOH creneHu. I'paduyeckas HHTEpIIpETalMsl CUCTEMbI YpPaBHEHUH C
JABYMS IIEPEMEHHBIMU.
PerieHne TEKCTOBBIX 3ajau aireOpanyeckuM CIOCOOOM.
HepaBenctpa
YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemeHne nMHENHBIX HEPaBEHCTB C OJHOM INEepeMeHHOW. PemieHne cucTeM JIMHEHHBIX
HEpaBeHCTB ¢ OJHOW mepeMeHHOW. KBanparHble HepaBeHcTBa. ['paduyeckas uHTEpIpeTalus
HEPABEHCTB U CHCTEMHEPABEHCTB C ABYMsI IEPEMEHHBIMU.

Dynkyuu
Ksanpatuunas ¢pyakmus, e€ rpaduk u cBoiicTia. [lapaboiia, KoopIMHATEI BEPIITHHEI
1apadoJibl, 0OCh CHMMETPHH TapaOoIbl.

FpadurKkn byHKUNIA:
y=kx, y=kx+ b, y=,y =gg.‘37y=x, y=|x| nux coicrsa.

Yucnoevle nocie008amenbHOCHU

Omnpenenenrie U CrocoObl 3a/laHusl YUCIIOBBIX MOCIEA0BATEIHHOCTEN

[ToHsiTHE YKMCIIOBON TOCIIEIOBATEILHOCTH. 3aJaHUE IMOCJIEIOBATEILHOCTH PEKYPPEHTHOU
dbopmyIoit u hopmMmyioi N-ro uieHa.
Apudmernueckas U reOMETpUYECcKasi MPOTrPECCHH

ApudmeTtrueckast 1 reomeTpudeckas nmporpeccuu. @opmyisl N-ro wieHa apupMeTHIECKON U
F€OMETPUUECKOM MPOTrpeCCuii, CyMMbI NIEPBBIX N YICHOB.

N3o0paxenne uiaeHOB apu(METHYECKOW U TeOMETPHUYECKOW MpOorpeccuii TOYKaMu Ha
KOOPAMHATHOU IIOCKOCTH. JIMHEHHBIN U SKCTOHEHIHAIBHBIN pocT. ClI0kKHBIE MPOLICHTHI.

IIVIAHUPYEMBIE ITPEJMETHBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMABbI
KYPCA (I10 'OJAM OBYYEHMUA)

OcBoenue yuebHOro Kypca «Anredpa» Ha ypoBHE OCHOBHOTO 0011Ier0o 00pa3oBaHUs JOJKHO
o0ecrieunBaTh JOCTHKEHHUE CIICTYIONIMXITPEIMETHBIX 00pa30BaTEeIbHBIX PE3yJIbTaTOB:

7 xacc

Yucna u evluucieHus



—  BpinmonHATh, coueTas YCTHblE M NMCbMEHHBbIE NPUEMBI, apupMEeTHUYECKHE AEHCTBUS ¢
palMOHaIbHBIMU YUCIIAMHU.

— HaxoauTpe 3Hau€HUs YUCIIOBBIX BBIPAKEHUM; NMPUMEHATH Pa3HOOOpa3HbIE CIOCOOBI U
npuEMBI BBIYUCIICHUS] 3HAYEHUH JPOOHBIX BBIPAKEHHH, COAEpIKAIINX OOBIKHOBEHHBIC H
JeCATUYHbIE ApOOH.

—  IlepexonuTh OT OHOM (OPMBI 3aIIUCH YUCET K ApYroi (IpeoOpa3oBbIBATh AECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B YAacCTHOCTU B OECKOHEUHYIO
JECATHUYHYIO APOOBb).

—  CpaBHMBaTh U yNOPSIAOYMBATh PALMOHAIBHBIC YHMCIIA.

—  Oxpyraars yucia.

—  BBINMONHATE IPUKUAKY U OLIEHKY pPe3yabTaTa BBIYMCICHUH, OLEHKY 3HAUEHUN YMCIIOBBIX
BBIp@KCHUH. BBIMOMHATE AEMCTBUS CO CTETICHSIMHU C HATypaJIbHBIMU ITOKA3aTeISIMU.

—  IlpumeHsTh NPU3HAKH IETUMOCTH, Pa3I0KEHUE HA MHOKUTEIMHATYPAJIbHBIX YUCE.

— PemaTte mpakTUKO-OPHEHTHUPOBAHHBIEC 3a/aud, CBSI3aHHBIE C OTHOIICHHWEM BEJIMYUH,
MPOTIOPIMOHATIEHOCTHIO BEJTMYHH, TPOLIEHTAMU; UHTEPIIPETUPOBATH PE3Y/IbTAThl PEIICHUS 33124
C Y4€TOM OrpaHUYCHHI, CBA3aHHBIX CO CBOMCTBAMU paccMaTpUBAEMbIX OOBEKTOB.

Anzebpauueckue eviparicenus

— Hcnonb3oBarth aireOpandyeckyr0 TEPMUHOJIOTUIO U CHUMBOJIMKY, MPUMEHSTh €€ B
IpoLecce 0OCBOEHUS Y4eOHOro MaTepuania.

—  HaxonauTs 3Ha4eHHS OYKBEHHBIX BRIPAKCHUM MTPH 33TaHHBIX 3HAYCHUSIX TIEPEMEHHBIX.

—  DBrimonHATe TpeoOpa3oBaHHS IENOTO BBIPAKECHHS B MHOTOWIEH TPUBEICHHEM
MOJTOOHBIX CIIArae€MbIX, PACKPBITHEM CKOOOK.

—  BbINonHATE YMHOXEHUE OJHOYJIEHA HAa MHOIOYJIEH M MHOrOYJ€Ha Ha MHOIOWIEH,
MPUMEHSITHh (POPMYITBI KBaJIpaTa CyMMbI U KBaJpaTa pa3HOCTH.

—  Ocy1iecTBIsATh pa3NoKEHUE MHOTOYICHOB HAa MHOXHUTEIU C TIOMOIIBIO BHIHECEHHS 3a
CKOOKHM OOIIEro MHOXKUTEJNSI, TPYNIUPOBKHU ClaraeMblX, MPUMEHEHHUS (GOpPMYT COKPAIIEHHOTO
YMHOXEHHUSI.

—  Ilpumensate mnpeoOpa3oBaHUS MHOTOUYJICHOB I pEHICHUS pPa3IUYHBIX 3a7ad U3
MAaTEeMaTHKH, CMEXHBIX TIPEIMETOB, U3 PEATbHON MPAKTUKH.

— Hcnonb3oBarh  CBOMCTBA  CTENEHEW €  HATypAJIbHBIMU  MOKA3aTEAMU IS
npeoOpa3oBaHus BhIPAKEHUN.

Ypaenenusa u nepasencmea

—  Pemate nuHEHBIE ypaBHEHUS C OJHOM NMEPEMEHHOM, MPUMEHSS MTpaBUja Mepexoaa oT
HCXOJHOTO YpaBHEHHUA K paBHOCUIBHOMY eMmy. I[IpoBepsTb, fABISETCS U YHUCIO KOPHEM
ypaBHEHHUSI.

—  TlpumensTh rpadudecKkre METObI TIPU PEIICHUH TUHEHHBIX YPABHEHHUN U UX CUCTEM.

— IlopOupaTe mpumepbl map 4YHCeN, SBISIOMIUXCSA PEIICHUEeM JUHEHHOTO YpaBHEHHUS C
JBYMsI IIEPEMEHHBIMU.

— CTpouth B KOOPAMHATHON TIIOCKOCTH TpaduK JHUHEHHOTO YpaBHEHHS C JBYMs
MIEPEMEHHBIMU; TIOJB3YSICh IPAPUKOM, IPUBOIUTH MPUMEPHI PELICHUS YPABHEHHUS.

— Pemats cuctemsl ABYX JIMHEHHBIX ypaBHEHUN C ABYMs MEpPEMEHHBIMH, B TOM YHCIIE
rpauYecKy.

—  CocraBiaTh U peniaTh JUHEMHOE YPAaBHEHUE WIIM CUCTEMY JIMHEHHBIX YPABHEHUN MO

YCJIOBHIO 33]1a4d, HHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33/1a4dl ITOJTy4EHHBII
pe3yJibTar.

Koopounamut u zpagpuxu. @ynxyuu

— I/I306pa)KaTB Ha KOOp,I[PIH@.THOfI HpHMOﬁ TOYKH, COOTBCTCTBYIOIIHC 3adaHHBIM
KOooOpAuHaTaM, JIydu, OTPE3KH, HHTCPBAJIbl; 3allMCbIBAThL YHUCJIOBBIC IPOMCIKYTKH Ha
anre6panquK0M SA3BIKE.



— OrMeuaTh B KOOPAMHATHOM IUIOCKOCTH TOYKHM IO 3aJaHHBIM KOOpPAMHATAM; CTPOUTH
rpaduxu muHeRHBIX QyHKIMA. CTpouTh Tpaduk QyHKIHUU y = | X |.

— OnuceiBaTh ¢ IIOMOIIIBIO q)YHKHI/II\/II HU3BCCTHBIC 3aBUCHUMOCTH MCKIAY BCIIMYWMHAMU:
CKOpPOCTB, BpEMsI, PacCTOSIHHE; IIeHa, KOJUYECTBO, CTOMMOCTD; TMPOU3BOAUTEIHHOCTD, BPEMS,
00BEM paboTHI.

—  Haxonuth 3HaueHne (GyHKIMHU 0 3HAYECHUIO e€ apryMeHTa.

—  Ilonumats rpaduueckuii cnoco0 MpeacTaBiIeHUs U aHaIu3a UHPOPMALMU; U3BIIEKATh U
MHTEPIPETUPOBATH HHPOPMALIMIO U3 TPApUKOB PeaTbHBIX MPOIIECCOB U 3aBUCHMOCTEH.
8 kiacc
Yucna u éviuucnenus

—  Hcnonb30BaTh HayalbHBIE MPEICTABICHUS O MHOYKECTBE NEHCTBHUTEIBHBIX YUCEN UL
CPaBHEHHMsI, OKPYIJVIEHHUS U BbIUMCICHHM; M300pakaTh NEHCTBUTENbHBIE YHCIAa TOYKAMHM Ha
KOOPJIMHATHOW MIPSIMOM.

—  IlpumensaTh noHsATHE apu(METUUYECKOTO KBaJpPaTHOIO KOPHS; HAXOIWUTh KBaJpaTHbIC
KOpPHHM, UCHOJB3Yysl TpU HEOOXOJUMOCTH KajJbKyJATOpP; BBINOJIHATH IMpeoOpa3oBaHUs
BBIPAKEHUM, COAECPIKAIMX KBAIpaTHbIE KOPHHU, UCITOJIb3YsI CBOMCTBA KOPHEH.

—  Hcnonb3oBarh 3anmucu OONBIIUX U MajbIX YUCEN C MOMOIIBIO JECATUYHBIX IpOoOeH U
crene”ent yucaa 10.

Anzebpauueckue eviparicenus

—  IlpumeHsATH TOHATHE CTENEHHW C LEJIbIM IOKa3aTesieM, BBIMOJIHATH MPeoOpa3oBaHUS
BBIPKCHHH, COJEPIKAIINX CTETICHH C IICJIBIM TTOKA3aTEIIeM.

—  BrIMONHATE TOXIECTBEHHBIE TTPEOOPa30BaHUs PAIMOHATBHBIX BBHIPAKCHHH HA OCHOBE
MpaBUJI JICUCTBUIN HAJ MHOTOWICHAMH U alreOpandecKuMu IpoOsMHu.

—  PacknanpiBath KBagpaTHBIA TPEXUICH HA MHOKUTEIIH.

— HpI/IMCHSITB Hp606pa3OBaHI/IH BBIpa)KCHI/Iﬁ AJid pCHICHUA PAa3/IMYHbIX 3aad U3
MaTeMaTuKH, CMCKHBIX IPEAMCTOB, U3 peaHLHOﬁ IMPAKTHUKHU.
Ypasuenuﬂ U Hepaeencmea
— Pematn HHHCﬁHBIC, KBAaAPATHBIC YPABHCHUSA U PALITMOHAJIBHBIC YPABHCHN A, CBOAAIIUCCA
K HUM, CUCTCMBbI IBYX ypaBHeHHfI C ABYMs NICPCMCHHBIMH.

— [IpoBoAMTH MpOCTENIIINE UCCIIEIOBAHUS YPABHEHUH U CUCTEM ypaBHEHUIl, B TOM YHUCIIE
C IpUMEHEHHUEM rpaduuecKuX MpeacTaBiIeHuil (YyCTaHaBINBATh, UMEET JIU YpaBHEHUE WU
CUCTeMaypaBHEHHH pelIeHus, eCIM UMEET, TO CKOJIBbKO, U Tp.).

— Ilepexoauts OT ci10BECHOH (HOPMYIMPOBKHU 3aJaud K €€ anreOpauyeckod MOJAENH C
MOMOIIbI0 COCTaBJICHHUS YpPaBHEHUS WJIM CHCTEMbl YpaBHEHUM, WHTEPIpPETUPOBATh B
COOTBETCTBUM C KOHTEKCTOM 3a/]]a4 MOJTy4YE€HHBIN pe3yJIbTar.

— IlpumeHATH CBOMCTBA YHCIOBBIX HEPABEHCTB I CPAaBHEHUSA, OLEHKHU; pEIIATh
JVMHCWHBIE HEPAaBEHCTBA C OJHOW TIEPEMEHHOM M WX CHCTEMBI, JaBaTh TrpaduuecKyro
WJUTIOCTPALIMIO MHOKECTBA PELICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

Dynkyuu
— Ilonumath ¥ UCHONB30BaTh (YHKIUMOHANBHBIE TOHITHS W S3BIK  (TEPMHHBI,

CUMBOJIMYECKHE O00O3HAUEHHs); OMpENeNsaTh 3HaueHHe (DYHKIUMU MO 3HAYCHHUIO apryMeHTa;
OTIpeeisATh CBOMCTBA (PyHKIMH 10 e€ TpaduKy.

—  Ctpoutb rpaduku 3J1eMEHTapHbIX QYHKIHHA BUAA

2 . . ,
y= ,y=x?,\y=x},y= ,y = | x |; onuchBaTh CBOWHCTBA YHCIOBOH (YHKIHH 10 &



rpaguxy.
9 knacc
Yucna u epluucnenus
—  CpaBHHBATH ¥ YIIOPSIOUYMBATH PAIIMOHAIBLHBIE H HPPAIIHOHATFHBIC YHCIIA.

— BremomaHATE apI/I(i)MeTI/I‘-ICCKI/Ie I[CflCTBPISI C paqMOHaJIbHBIMHU YUCJIaMH, COUYCTAas1 YCTHBIC U
IIMCBMCHHBIC HpI/IéMBI, BBITIOJIHATD BBIYHUCJICHUSA C UPppAllMOHAJIbHBIMUA YU CJIAMU.

— HaXOI[I/ITB 3HAQUCHUS CTCICHEH C OCJbIMH IIOKa3aTC/IsIMU U KOpHeﬁ; BBIYUCJIATH
3HAa4YCHU YUCIOBBIX BBIpEDKGHPIfI.

— OprrJ'IHTB JICHICTBUTEIIbHBIC qucia, BBIIOJHATL IMPUKUAKY PE3yJibTaTa BBI‘-IPICJ'IGHPIIZ,
OIICHKY YHMCJIOBBIX BBIpa)KeHHfI.
Ypaenenuﬂ U Hepaeencmea

— Pewate nuHeNHbIE W KBaApaTHbIE YPABHEHMs, YPAaBHEHMsS, CBOJSALIMECS K HUM,
IpocTeime JpoOHO-palliOHAJIbHBIE YPaBHEHMS.

—  Pemate cucteMsbl ABYX JMHEMHBIX YpaBHEHUH C JIBYMS IEPEMEHHBIMU U CUCTEMBI JIBYX
YPaBHEHUH, B KOTOPBIX OJIHO YPaBHEHUE HE SABIISETCS JIMHEUHBIM.

— Pemate TekcTOBbIE 3aJauM ajareOpanvyeckuM CHocoOOM € TOMOIIBIO COCTaBJICHUS
YPaBHEHUS WM CUCTEMBI IBYX YPaBHEHUH C IBYMs [IEPEMEHHBIMHU.

—  IIpoBoauTh mpocTeiiime ucclieJOBaHus ypaBHEHUN U CUCTEM YpaBHEHHIA, B TOM YHCIIe
C IpUMEHEHHeM TpaduyecKuX MpeAcTaBIeHU (ycTaHaBIUBaTh, UMEET JIM ypaBHEHUE WU
CUCTEeMa ypaBHEHUH PELIeHUs], €CIIU UMEET, TO CKOJIBKO, U TIp.).

— Pemate nMHelHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA; M300pa)xaTh pelIeHHe
HEpaBEHCTB HA YMCIIOBOM MPSIMOMA, 3alUCHIBATH PEIIEHUE C ITOMOILBIO CHMBOJIOB.

— Pemates cucTemMbl JHMHEWHBIX HEPABEHCTB, CHUCTEMBI HEPABEHCTB, BKJIIOYAIOIINE
KBaJpaTHOE HEPABEHCTBO; M300paKkaTh pElICHHWE CHCTEMbl HEPABEHCTB Ha YHCJIOBOUM TMPSMOM,
3alUCHIBATh PEIICHUE C TOMOIIbIO CUMBOJIOB.

—  Hcnonbp3oBaTh HEpaBEHCTBA MPU PEUICHUH Pa3IMYHBIX 3371a4.
Dynkyuu
PacrioznaBate (pyHKUIMHM W3ydeHHBIX BUAOB. [lOKa3piBaTh CXEMAaTWYECKH PpACIIOJIOKCHHUE Ha
KOOPJIUHATHOH TIocKkocTH TpadukoB GpyHkimii Buga: y = kX, y = kx + b, y =, y = ax2 + bx
+c.y=x%y=,y=|x|B 3aBHCHMOCTH OT 3HAUYCHHII KOIDPHIIUCHTOB; ONHUCHIBATE CBOMCTBA

GbyHKIHIH.
Ctpouth U U300paxkaTh CXEMATUUECKH TPa(UKU KBaJAPATUIHBIX

—  (yHKUUH, ONUCHIBaTh CBOMCTBA KBAJPATUUHBIX (QYHKLUH 110 UX rpadukam.

— Pacno3HaBaTh KBajpaTMuyHYyI0 (QYHKUHIO 10 (opMmyiae, MPUBOAUTH MPUMEPHI
KBaJIpaTUYHBIX QYHKIUHN U3 peaibHON KU3HU, GUUKU, TEOMETPHUH.
Apugmemuueckas u 2eomempuueckas npozpeccuu

— Pacno3naBath apu(METHUECKYIO M TCOMETPUYECCKYI0 MPOTPECCHHM TMPH  Pa3HbBIX
croco0ax 3ajaHus.

—  BBINONHATE BBIUKCIIEHUS C MCIIOIB30BaHMEM (POPMYI N-TO wieHa apu(METHUECKOH U
TFE€OMETPUYECKON IIPOTPECCHUM, CyMMBI IIEPBBIX N YJIECHOB.

— I/I306pa)KaTB YJICHBI ITOCJICI0OBATCIIbHOCTH TOUYKAMH Ha KOOpHHHaTHOﬁ IIJIOCKOCTH.

Pemate 3amaun, CBsI3aHHBIE C YHMCIOBBIMHU IOCJIEIOBATEIBHOCTSMH, B TOM YHCIJIE 3aJa4d U3
peasibHOM JKU3HHU (C MCTIONB30BAHUEM KAJIBKYISATOPA, UGPOBBIX TEXHOIOTHI)






TEMATUYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA (IIO 'OJAM OBYYEHUSA)

7 xmacc (ge meree 102 q)

DJIeKTPOHHBIE
HassaHue paspena (g posbie)
OcHOBHOe copepikaHue OcHOBHble BUAbI AleATENbHOCTU ObByyatoLmxca
(Tembl)(uncno yacos) o0pa3oBaTeibHbIE
pecypchl
Yucaa n [lonsTHE  pPaLMOHATBHOTO  YHCTA. CucTeMaTU3HPOBATH H 000ralaTh 3HAHUS 00 OOBIKHOBEHHBIX M JIECATUYHBIX JPOOSX. Poccuiickas
BBIYHCJICHHUS. Apudmernueckne JeUCTBUS c CpaBHMBaTh W YNOPSIOUMBATH JpPoOH, mpeoOpa3oBbIBas IMpHU HEOOXOAUMOCTH 3JIEKTPOHHAS
Pannonansnbie panMoHaNbHBIMI YHCIIAMH. JECITHYHBIE PpOOM B OOBIKHOBEHHBIC, OOBIKHOBEHHBIE B JIECATHYHBIE, B YaCTHOCTH B MIKO0JIa
qpcaa CpaBHeHue, YIIOPSIIOYNBAHUE OECKOHEUHYIO ECATHIHYIO IPOOb.
palMOHANIBHBIX YHCEIl. IIpumMeHATh pa3HOOOpa3Hble CMIOCOObI M MPHEMBI BBIYMCICHHUS] 3HAYEHMIl JPOOHBIX
(254) Cremnenb c HaTypagbHbIM BBIPAJKEHUH, COIEpXKAIIUX OOBIKHOBEHHbIE U JIECATHYHbIC JAPOOM: 3aMEHATh IIpH
MOKa3aTeeM. HEOOXOJMMOCTH JIECATHYHYIO JpOOb OOBIKHOBEHHOH M OOBIKHOBEHHYIO JECSITHYHOM,
Penrenyie oCHOBHBIX 3aj1a4 Haapoow, NPUBOJUTE BBIpaXKEHHEK (opme, Haubosee yHoOHOW AJIs BBIYMCICHUH, TPeoOpa30BhIBATH
TIPOLICHTHI U3 peanbHOIl MPaKTHKH. IPOOHBIC BBIpAKCHHS HAa yYMHOKCHHE U JISNICHHE MECSITUYHBIX Apobel K JIeHCTBUSM C
[pu3Haku AETUMOCTH, Pa3IOKECHHS LETBIMI YHCIIaMU.
Ha MHOYKHTEIM HaTyPalbHBIX YHUCEIL. IIpuBoauThL YKCI0BBIe M OyKBEHHBbIC MPUMePbl CTENIEHH C HaTYpallbHBIM MOKa3aTeleM,
OOBSICHSISI 3HAUGHUS] OCHOBAHWs CTENECHM W TOKa3aTelsl CTENEeHW, HaXOJUTh 3HAYCHUs
PeanbHble 3aBUcMocTy. Npaman u crenenel Buaa a" (@ — 060 PAIMOHATEHOE YUCII0, N — HATYpabHOE YHCIIO).
obpaTHaa NPONOpPLMOHANBHOCTU
MoHMMaTb CMbIC/ 3anMcK BONbLIMX YMCeN C MOMOLLLIO JeCATUYHbIX Apobeli 1 cTeneHel yncna
10, NPUMEHATbUX B peasibHbIX CUTYyaLUAX.
IIpuMeHATH NPU3HAKHU AEITUMOCTH, Pa3JI0KEHHS HA MHOXKUTEIN HATYPalbHbBIX YUCEIN.
Pemarts 3agaum Ha 4acTH, NPOLCHTHI, IPOIOPIMU, HA HAXOXJEeHUE Apobu (IpoleHTa) oT
BEJIMYMHBI U BEIMUYMHBI 10 €€ NpoOM (IPOIEHTY), Apodn (IpoIeHTa), KOTOPBIH COCTaBIsIeT
ofHa BenMuMHa OT Apyroil. IIpuBoauTh, pa3dupaTh, OLEHHBATH PA3INYHBIC PEIICHHS,
3aMMCH PEIICHNH TEKCTOBBIX 3aad.
PacnosHaBaTh M OOBSICHSITBb, ONMHUPAsCh HA OMPENENCHHs, MPSMO MPOMOPIHOHANBHBIE H
00paTHO MPOMOPIMOHABHBIE 3aBUCHMOCTH MEX/y BETHUNHAMU; MPHBOJUTHL MPHMePbI STHX
3aBUCHMOCTEH U3 PEIbHOTO MUPA, U3 JPYTUX YUeOHBIX IPEAMETOB.
PelwaTb NpaKTMKO-OpUEHTUPOBaHHbIE 334341 Ha APO6U,NPOLIEHTbI, NPAMYIO 1 06paTHYIO
NPONOPLMOHABHOCTHU, NPONOPLMK
AJuredbpanyeckue bykBenHbie BBIPAYKEHMS. OBaaseTh anreOpandeckoil TEPMUHOJIOTHEH M CHMBOJIMKOI, MPHMEHSITh e€ B Ipolecce Poccuiickasn
BBIpaKeHHUs [NepemenHsble. JlonmyctiMeie OCBOGHUSI y4e0HOT0 MaTepHaa. 3JIeKTPOHHAS
3HAUCHUS MTepeMeHHBIX. DOpMyITEL. Haxonuthb 3HaueHNs OyKBCHHBIX BBIPA)KCHUH IIPH 33JaHHBIX 3HAYCHHUSAX OYKB; BBIIOIHATH HIKO0JIa
(27 4) [IpeobpazoBanue OYKBEHHBIX BBIYHCIICHUS 110 (hopMyIam.

BBIPOKCHUH, PACKPBITHE CKOOOK U
MIPUBEACHHE TOJOOHBIX CIIaraeMbIX.

CBoWiCcTBa CTeNeHu ¢ HaTypasbHbIM
nokasaTenem.

MHorouyneHbl. ChoxKeHue, BbluMTaHUE,
YMHOXeHMe MHorouieHoB. Popmybl

BuInoaHATH HpeOGpa?,OBaHI/IFI LEJI0r0 BBIPAXKECHUS B MHOI'OWICH MPUBCACHUEM HOZ{O6HLIX
CJIara€MbIX, paCKpbITUEM CKOOOK.

BbINOJHATL YMHOXXEHHE OJHOYJICHA HAa MHOTOYJIEH M MHOTOWIEHA HAa MHOTOUJICH,
MPUMEHSATH (HOPMYIIBI KBaJpaTa CyMMbI ¥ KBaJIpaTa Pa3HOCTH.

OcyiecTBJIATH Pa3I0KEHHE MHOTOYICHOB Ha MHOXHTEIH ITyTEM BBEIHECEHHS 32 CKOOKH
00I1Iero MHOKUTENS, MPUMEHEHH (OPMYJIBI Pa3HOCTH KBAAPaTOB, GOPMYI COKPAIIEHHOTO
YMHOKEHHSI.




COKPALLEHHOrO YMHOKEHUA. PasnoxeHne
MHOTOUY/IEHOB Ha MHOMUTENU

HpI/IMeHﬂTb npeoGpa3OBaHHe MHOI'OWJICHOB JJI1 PEUICHHS pPa3JIMYHbIX 3aJa4 U3
MaTE€MaTUuKU, CMEXKHBIX ITPEAMETOB, 13 peaanoix’I MpaKTUKHU.

3HaKOMMUTbCA C MCTOpMei“I Pa3BUTUA MaTEMATUKU

YpaBHeHnus u VYpaBHeHnue, npaBuiIa PemiaTh juHeliHOEe ypaBHEHHE C OJHOW INEPEMCHHOMW, IPMMeHss NMpaBWJa Iepexona oT Poccuiickas
HepPaBeHCTBa npeoOpa3oBaHusl yYpaBHEHUS, HCXOJIHOTO YpaBHEHMsI K PaBHOCHIILHOMY eMy OoJjiee mpoctoro Buaa. IIpoBepsiTs, siBisiercs 3J1eKTPOHHAS
(20 ) PaBHOCUJIBHOCTh YPaBHEHHM. T KOHKPETHOE YHCJIO KOPHEM YpaBHEHHSI. KO0/

JIuneiinoe  ypaBHEHUE C  ONHOMU MoadupaTs NpuMepkbI Tap YHCeN, IBISIONIUXCS PEIICHHEM JINHEHHOTO ypaBHEHHS C ABYMS

MEPEMEHHON, peLIeHne JHMHEHHBIX nepeMeHHbIMA. CTPOMTH B KOOPAWHATHON MJIOCKOCTH I'pa UK JMHEHHOTO ypaBHEHUS ¢

ypaBHeHHH.  Pemenue 3amau ¢ JBYMsI TIEPEMEHHBIMH; TOJIB3YSICh TPadUKOM, IPUBOAHTH MPUMeEPBI PEIICHUS yPaBHECHHUSI.

[IOMOLIBIO YPaBHEHHMH. Haxoautes pemieHue cucTeMbl ABYX JHMHEHHBIX YpaBHEHHUH ¢ JBYMS IIEPEMCHHBIMHU.

JNnHeliHoe ypaBHeHMe ¢ ABYMA CocTaBnATb U pelaTb ypaBHEHWE UM CUCTEMY YPaBHEHUIA MO YCNI0BUIO 3a4a4K,

nepemeHHbIMU 1 ero rpadpuk.Cuctema MHTEpNpeTUpPOoBaTh B COOTBETCTBMM C KOHTEKCTOM 334a4M NOJYYEHHbI pesynbTaT

[BYX JINHEWHbIX ypaBHEHWI C ABYMA

nepemeHHbIMK.PeleHne cuctem

ypaBHeHUI cnocobom NoaCTaHOBKM U

cnocobom cioxeHua
Koopaunarein Koopaunata Toukn Ha MPSIMOM. H3o0pakaTs Ha KOOPAMHATHOW MTPSAMOM TOYKH, COOTBETCTBYIOIIHEC 3aJaHHBIM Poccuiickas
rpaukm. YucnoBele mpoMexyTku. PaccrosHue KOOpJIMHATAM, JIy4dH, OTPE3KH, HHTEPBAJIbI; 3aMIMCHIBATh X HA AJIFe0pPanueckoM sI3bIKe 3J1eKTPOHHAS
Pynicunn (24 1) MEACLY ABYMA TOYKAMHKOODAHHATHON OTMeuaTh B KOOPAMHATHONH IJIOCKOCTH TOYKH IO 33JaHHBIM KOOPAMHATAM; CTPOHUTHh fKoa

TpAMOH. rpadMKi HECIOXKHBIX 3aBUCUMOCTEH, 3aJaHHBIX (OPMYJaMH, B TOM YHCIE C MOMOIIBIO

[IpsimoyronbHas cucTeMa KOOpJAMHAT 1 (GPOBBIX JTAOOPATOPHIA.

Ha IUIOCKOCTH. [Ipmmeps! rpadukos, I[IpuMensiTh, W3y4YaTh NpPeHMYIIECTBA, WHTEPNPETHPOBATH Trpaduueckuili crocod

3agaHHBIX  Qopmynamu.  UreHue TIPEJICTaBIICHUSI U aHAJIM3a Pa3HOOOPa3HOH JKU3HEHHOH HMH(opMamnu.

rpauKOB peaTbHBIX 3aBUCHMOCTEH. OcBanBaTh MOHATHE QYHKINH, OBIAACBATh (PYHKIMOHAIEHONH TEPMUHOJIOTHEN.

TousTtre PyHKIMH. I'paduk PaCl'l03HaBilTl> nuHelHyo GyHKIMo Y = KX + b, onuchiBaTh €€ CBOICTBA B 3aBHCHMOCTH

dyukumu.  CaoifcTBa  (yHKIMIL. oT 3Ha4YeHu# koaduimentos K u b.

Jluneiinas  Qyukius. I[ToctpoeHue Crpouts rpaduky JIMHCHHON GyHKIIH, YHKIH

rpapuka  JHHEHHON ¢byHKIMN. y=Ixl

Ipaduk dysxmun y = lx | Hcnoab3oBath HuppoBbIe pecypehbl U TOCTPOCHUS

rpadpukoB (QYHKIMHA ©W W3Y4EHUS HUX CBOMCTB. [IpMBOAWTH TIpUMEpHI JIMHEHHBIX
3aBHCHMOCTEH B pealbHbBIX MPOIECCaX M SIBICHHUAX

IToBTOpenue u [loBTOpeHHE OCHOBHBIX TIOHATHI U BbiOupaTb, NpPUMEHATb OLEHUBATb CHOCOObI CPAaBHEHMSA YUCEN, BBIYHCICHHMH, Poccuiickasn
0606menue(6 ) METOJIOB Kypca 7 Kiacca, 0000mieHune npeoOpa3oBaHUN BHIPAKEHHUH, PEILICHHs YPaBHEHHUIA. 3JIEKTPOHHAas

3HaHUH IIK0JIa

OcyumecTBiSITL CAMOKOHTPOJIb BBHINOIHACMBIX JCHCTBUM U CaMOIPOBEPKY pe3ylbTara
BBIYHCIICHUH, mNpeoOpa3oBaHuii, mocTpoeHuii PemaTh 3ajaum u3 peasbHON JKU3HH,
NPUMEHSATh MaTeMaTH4ecKHe 3HAHNS 7T PelleHNs 3a/1a4 U3 APYTUX MPEAMETOB.

Pemath TeKCTOBBIE 3ajla4uu, CpaBHUBATb, B])lﬁl/lpaTL Crnocoobl pelIceHus 3a1aun

8 kacc (e meHee 102 u)




Ha3panmue
pasaeia (Tembl)
Kypca (YHCJI0 4acoB)

OcHOBHOE cofiepkaHHe

OcHoBHBbIE BH/bI 1€ATEIbHOCTH 00YYAKOUIUXCS

DJIeKTPOHHBbIE (LH(POBbBIE)
oOpasoBaTe/IbHbIE pecypchbl

Yucaa " KBaznpaTHblii KOpeHb U3 4HCa. ®opMyIHpOBaTH oONpeldeleHHe KBAaJAPAaTHOrO KOPHS U3 4HCIA, apupMETHYECKOro Poccuiickasn
BBIYHC/ICHUS. [Nonstre 06 npparoHAILHOMYHNCIIE. KBaJpaTHOIO KOpHS. 3/1eKTPOHHAS IIK0JIA
KBagpatusbie JlecsiTuaHbIe NPUOTIKEHNS IIpumeHATHs oONEpanMIO M3BJICUCHMS KBAIPATHOIO KOPHSA M3 YUCIA, HCHOJAB3YH IIpU
KOPHU HMPPaLMOHAIBHBIX YUCEIL HEOOXOIUMOCTH KAJIbKYJISATOP.
(15 ) JlelicTBuTenbHble yncna. CpaBHeHHE OueHuBaTh KBaJpaTHbIC KOPHU LEIBIMU YHCIAMU U IECSITUYHBIMU APOOSMHU.
JCHCTBUTENIBHBIX YHUCEIL. CpaBHHMBATb M YNOPSAOYMBATH PAIMOHAIbHBIC M MPPALUOHAIbHBIC YMCIIA, 3alMCaHHBIEC C
Apudmernaecknii KBaJpaTHBII MIOMOIIbIO KBAJIPATHBIX KOPHEH.
KOpCHb. HccenoBaTs ypaBHeHHe X° = 8, HAXOXUTH TOUHBIC H IPHOIIKEHHbIC KOPHH TpH & > 0.
VYpaBHeHue Bu1a x* = a. CBoiicTBa HccnenoBarh cBOMCTBAa KBAJApaTHBIX KOpPHEH, IPOBOJAS YUCIOBBIE SKCIIEPUMEHTHI C
apru(METHYECKUX KBaJPAaTHBIX UCIIONIb30BaHMEM KAJIBKYIIATOPa (KOMITBIOTEPA).
kopHeii. [IpeoGpazoBaHne YHCIOBBIX Jloka3pIiBaTh CBOWCTBA apHU(PMETHYECKMX KBAaJPATHBIX KOpHEHl; NPUMEHATh HX Ul
BBIPA)KEHUH, COLlEpKALINX npeoOpa3oBaHMs BEIPAYKEHHH.
KBaJIpaTHBIC KOPHU BbinosHsATL NpeoOpa3oBaHusl BBHIPAKCHUI, COAEPXKAMMX KBaJgpaTHbIE KOPHH. Beipaxkarh
HepeMeHHbIE U3 TeOMETPHYECKHX U (usnueckux (Gopmyir.
BbruncnsiTe 3HAYEHMs] BBIPAKCHUM, COAEPIKAILUX KBaJpaTHbIC KOPHH, UCIOIb3Yd IpU
HEOOXOIMMOCTH KaJIbKYIISTOP.
Hcnoab3oBaTh B XO0I€ pEIICHHS 3aad 3JIEMEHTapHble NPEACTaBICHUS, CBSI3aHHBIE C
IpUONMKEHHBIMU 3HAYSHUSAMH BETUYMH.
3HAKOMHTBLCSI ¢ HCTOPHeEii Pa3BUTHsI MaTEMAaTHKH
Yucaa u CrereHb C [ETbIM OKa3aTesIeM. DopMyJIHPOBATH ONpeieJIeHUe CTEIICHH C LEJIbIM [T0Ka3aTeleM. Poccuiickast
BBIYMCJIEHHS]. CrangapTHas 3a1ich Yucia. IIpeacraBadaTh 3anuch OOJBIINX U MAJIBIX YHCEN B CTAaHAAPTHOM Bujae. CpaBHHBAThH YUCIA U 3JeKTPOHHAs IKO0JIA
CreneHb ¢ HeJbIM Pasmepbl 00bEKTOB OKPYKAIOLIETO BEJIMUYUHBI, 3alIMCaHHBIE C UCIOJb30BaHueM crernenn 10.
nokasareJjieM MHpa (OT SIIEMEHTapHEIX Hcnoab3oBaTh 3amuch YHcell B CTAHAAPTHOM BHIE AJIS BHIPRKEHHS Pa3MEpOB 00BEKTOB,
(7 9) HaCTHI /10 KOCMHUECKHX O0beKTOB), JUINTEIBHOCTH IIPOLIECCOB B OKPYXKAIOIIEM MHpE.
JUIUTEIBHOCTH IIPOLECCOB B .
OKPYKAIOLIEM MHPE. ®opMyJIMPOBATH, 3AIIMCHLIBATL B CHMBOJIMYECKOH (opMe U HILIIOCTPUPOBATHL
CBOMCTBa CTENEHU C LEIBIM NpUMepaMH CBOMCTBa CTENIEHU
[oKa3aresnem C LIEJIBIM [TOKA3aTeNeM.
IIpuMeHATH CBoOWCTBA CTENEHM AJsS MpeoOpa3oBaHMS
BBIPA)KCHUH, COAEPIKAILUX CTEIICHH C LIENIBIM [10Ka3aTeIeM. BbINOHATD AeHCTBHS C YUCIAMU,
3allMCaHHBIMU B CTAHIAPTHOM BuAE (YMHOXEHHUE, NEJICHUE, BO3BEACHUE
B CTEIEHD)
Aaredpanyeckne Ksanparmsiii TP‘:“;X‘IHEH- Paznoxenne Pacno3naBaTh KBaapaTHBIN TPEXUJIEH, yCTAaHABIMBATbBO3MOKHOCTD €T0 Pa3IOKEHUs Ha Poccuiickas
BBIPAJKCHHUSI. KBaJIpaTHOTO TPEXUNICHAHA MHOXKHTEIH |  \HOKATENIH. 3J1eKTPOHHAS IIK0JIAa
KsanpaTublii PackiagbiBaTh Ha MHOKUTEJM KBaJPAaTHBIA TPEXUICHC HEOTPULATEIBHBIM JAUCKPUMUHAHTOM
TpEXWIeH

(5 1)




Yucja u Crenenp ¢ LIEJIBIM I1OKA3aTEJIEM. (I)OpMyJ]I/IPOBaTb omnpeaesieHnue CTCICHU C EJIBIM ITOKa3aTEIEM. Poccuiickast
BBIYHCJICHUS. CranjiapTHast 3a1ucCh YUCIa. IpeacraBisiTs 3amuck GONBIINX M MAJIbIX YHCCI B CTaHAAPTHOM Buic. CPABHMBATEL YHCIA M | 5jeKTpOHHAS LIKOJIA
CreneHb ¢ meJbIM Pa3mepbl 06bEKTOB OKPYKAIOLIETO BEJIMYMHBI, 3aIIMCaHHbBIE C MCIIOJIb30BaHKeM crenenu 10.
nokasareJjem MHpa (OT 21IEMEHTapHBIX Hcnosib30BaTh 3aMUCh YKCET B CTAHAAPTHOM BHJIE IS BRIPAKEHHS PA3MEPOB OOBEKTOB,
(7 ) HACTHIL, 10 KOCMIECKHX O0TLEKTOB), JUTUTENTBHOCTH TIPOIIECCOB B OKPYXKAIOIEM MHpE.
JUIUTEIbHOCTh IPOLIECCOB B .
OKPYIKAIOLLEM MHDE. ®opMyIHPOBaTH, 3aIMCHIBATL B CHMBOJIHYECKOil (opMe U HIIIOCTPHPOBATH
CBOMCTBa CTENEHU C LIEJIBIM NMpUMepaMH CBOICTBa CTEIICHU
ToKa3aTenem C L[EITBIM MTOKA3aTeNleM.
IIpuMeHATH CBOWCTBA CTENEHH IS MPeoOpa3oBaHMS
BBIPaKCHUI, COZlEpKALIMX CTEIICHHU C LIEJIBIM [T0Ka3aTesieM. BbINOIHATE JelcTBUS C YHhCIaMy,
3aMICaHHBIMU B CTAHAAPTHOM BHIE (YMHOXKCHHE, ACJICHHE, BO3BEACHHE
B CTCIICHD)
Anrebpanyeckue Ksanparnsiii Tp?XlU[eH. Paznoxenne Pacno3naBaTh KBagpaTHBIN TPEXUJIEH, YCTAaHABIMBATHBO3ZMOKHOCTD €T0 Pa3IOkKEHUs Ha Poccuiickas
BBIpaKEeHHSs. KBaZpaTHOTO TPEXICHAHA MHOXKMTEIH | MHOKHUTENIH. 3JIeKTPOHHAS LIK0JIa
KBaIlpaTHbIﬁ PackiaapiBaTh HA MHOYKHTEJIH KBaL[paTHLu‘«'I TpéaneHc HEOTPUIATEIIbHBIM JUCKPUMHUHAHTOM
TPEXWIeH
6w
Anarebpanyeckune Aunrebpanueckast JIpo0B. 3anuceiBaTh anreOpanyeckue BoipaxeHus. Haxoaurs o6nacte omnpeserneHus panpoHanbHoro| Poccuiickas
BbIPaKEeHHUS. JlomycTrMble 3HAUSHUS EPEMEHHBIX, BBIPQKCHUS. BBINMOJHATH 4YHCIOBBbIE TOJICTAHOBKM M BBIYHCJISITH 3HaueHHE IpoOH, B TOM| JJIEKTPOHHAS LIKOJIA
Auredpanyeckas BXOJAIINX B anrebpauyeckue 4guciae ¢ TOMOIIBIO KaJbKymsiTopa. PopMyJMpPOBaTh OCHOBHOE CBOMCTBO aireOpamyecKoi
ApoGH BbIpaxeHns.  OCHOBHOE — CBOHCTBO IpodM ¥ MNPHMEHATH €ro g IpeoOpa3oBaHus Japobel. BpIMOJHATH JelcTBHS C
(159 aﬂre6QqueCK0ﬁ apobu. CokpalleHne anreOpanueckumMu  apo0siMu. [IpUMeHATh MpeoOpa3oBaHMs BBIPAKCHUH Ul pELIeHHs 3ajad.
JIpooeid. Boipaxkars nepeMennbie u3 (hopmyi (PU3HUECKHX, TEOMETPUUECKHX, OMUCHIBAIOIINX OBITOBBIE
CrnoxeHne, BBMUTAHUE, YMHO)KEHHE cHTyauun)
U JleNieHne anredpandeckux ApoOei.
[IpeobpaszoBanme BBIPAXKCHUIA,
coziepKaIluX ajaredpandeckue Ipoou
YpaBHenus KsagpatHoe ypasHenue. Hemnoanoe Pacno3naBaTh KBaJpaTHbIC ypaBHEHMUSL. Poccuiickas
U HepaBeHCTBA. KBazipaTHoe ypaBHeHme. Dopmyna 3anuceiBaTh (popmMyJy KOpHEll KBaIpaTHOTO ypaBHEHHS; pellaTh KBAJAPATHbIe YPaBHEHHUS 3JIEKTPOHHAS LIK0JIa
KBagpatusbie KOpDHEH  KBaJpaTHOIO  yPaBHEHHS. — TIOJTHBIE ¥ HETIOHEIE.
YPaBHEHUsI Teopema Buera. IIpoBoauTh npocTeiimue Uccjae0BAHUS KBAIPATHBIXYPABHEHUH.
(15 ) Pemienue ypaBHeHHH, CBOIAIIUXCS K Pemats ypaBHeHHs, CBOISIINECS K KBAaJPaTHBIM, C OMONIBIO IPE0Opa3OBaHUIl M 3aMEHOH

kBagpatHeM. [Ipocreiimme apoOHO-
pauuoHabHbIE YpaBHEHHUS.

Pemenne  TEKCTOBBIX  3amad ¢
TTOMOIIBIO KBAJIPATHBIX YpaBHEHUI

TepEeMEHHOMN.

Ha6aonate M aHAIM3HPOBATH CBA3b MEKAY KOPHAMH H KOOPQPHIMCHTAMH KBaIpaTHOTO
YpaBHEHUSL.

®opmyJHpoOBaTH TeopeMy Buera, a Takke 00paTHYIO TeOpeMy, MIPUMEHSITH 3TH TEOPEMBI IS
perieHust 3anad. PemiaTh TeKCTOBBbIE 3aauM anreOpanveckuM CrocoOOM: MEepeXOquTh OT
CIIOBECHON (hOPMYIHPOBKH YCIOBHUS 3a7a4d K aireOpandeckoidl MOJENH MyTEM COCTaBIICHHS
YpaBHEHUsI; pelaTh COCTABJICHHOE YpaBHEHUE;, MHTEPIIPETUPOBATh PE3YIIbTar.

3HAKOMHTBHCS ¢ HCTOPHEH Pa3BUTHS anreOpbl




YpaBuenust

U HepaBeHCTBA.
CucreMbl ypaBHeHHii
(13 v)

JluneiiHoe  ypaBHEHME C  JABYMs
TIePEeMEHHBIMH, €r0 TpauK, IPUMEpHI
pelreHnst ypaBHEHHH BIENBIX YHCIAX.
Pemenne cucrem aAByX JMHEHHBIX
YPaBHEHHH C JABYMs I€pEMEHHBIMU.
[Ipumepsr peLeHus CHCTEM
HEJIMHEHHBIX YpaBHCHUH ¢ OByMs

[IEPEMCHHBIMH.
I'paduueckas HMHTEpIpeTaIus
YPaBHEHUs C ABYMs NMEPEMEHHBIMU U
CHCTeM  ypaBHEHHH ¢  JAByMs
TIepeMEeHHBIMU.

Pemenne  TeKCTOBBIX — 3amad ¢

TOMOIIbIO CUCTEM ypaBHEHMH

Pacno3HaBaTh IHMHEHHbIC ypaBHEHHS C ABYMS II€PEMEHHBIMU.

Ctpouthb rpaduKy JIMHEHHBIX YpaBHEHHUI, B TOM UHCIIe

HCI0JIb3Ysl IH(POBBIE pecypcehl.

PaznnyaTh napamienbHbIC U ITEPECeKaOMnecs MPSIMBICTIO UX yPaBHEHHUSIM.

Pemiatp cucrembl OBYX JIMHEWHBIX YPaBHEHUH C ABYMs NEPEMEHHBIMH I10JCTAaHOBKOW U
CITOKEHHEM.

PemaTh npocreiinye cucremMsl, B KOTOPBIX OJHO U3 YPaBHCHUHN HE SIBIISCTCS JMHEHHBIM.
IIpuBoauTh rpaguyecKyl0 HHTEPHPETALMIO PELICHUS YPABHEHUS C IBYMs IIEPEMEHHBIMU U
CHCTEM YpPaBHEHUIC IBYMsI IIEPEMEHHBIMU.

PemaTe TekcTOBBIE 32/1a4N aNreOpandecKuM crocooom

Poccuiickasn
3J1eKTPOHHAS IIKO0JIa

YpaBuenus

W HepaBeHCTBA.
Hepagencrsa (12
)

Yucnosbie HEpPaBCHCTBA U HMXCBOMWCTBA.

HepasencTBo ¢ 0qHON NepeMEHHOM.
JluHeliHple HepaBeHCTBA C OIHOHU
nepeMeHHOH U ux peuieHue. Cucremsl
JIMHEMHBIX HEPaBEHCTB C  OJHOM
MEPEMEHHON U UX pelleHue.
N3o0paxeHue perieHus TMHEHHOTo
HEPABCHCTBA U UX CUCTEM Ha
YHUCIIOBOHU MpPsIMOiA

®opMyJIHPOBATH CBOICTBA YUCIOBBIX HEPAaBEHCTB, WIUIIOCTPUPOBATh MX HAa KOOPAMHATHOU
TIPSMOM, J0KA3bIBATH aNreOpandecKu.

IIpuMeHATH cBOliCTBA HEPABEHCTB B XOJI€ PELIEHUs 3a/1au.

Pemats nuHeiHBIE HEpaBEHCTBA C OJJHON MEPEMEHHOH, M300paXkaTh pelIeHre HepaBeHCTBA Ha
YHCIIOBOM IPSIMOIA.

Pemarh cucTeMbl JHMHEHHBIX HEPAaBEHCTB, M300pakaTh pEIIEHHE CHCTEMbl HEpPaBEHCTB HA
YHCIOBOM MPSAMOM

Poccuiickasn
3J1eKTPOHHAS IIK0JIAa

DOyHKIMH.
OcHoBHEbIE
TOHATHS

(5 1)

[Tonarue GyHKINY. O6nactb
OIIPE/ICTICHUS 1 MHOYKECTBO 3HAUCHHI

¢byukiun. CriocoObl 3a1aHusi GYHKIIUI.

I'padpux  QyHKIHH. CaoiicTBa
(GyHKIMY, UX OTOOpakeHHe Ha

rpaduke

Hcnoab3oBaTth (I)yHKLlHOHaHbHy}O TEPMHUHOJIOTUI0 U

CHMBOJIHKY.

BoruncasTs 3HavYeHHs GYHKLMI, 3aJaHHBIX QopMyIaMu

(mpu  HEOOXOAMMOCTH HCIMONb30BATh KaJbKYISATOP); COCTABIATH TAOAMIBI 3HAYCHUN|
(hyHKIUH.

CtpouTthb 1o Toukam rpapuKku QyHKIHA.

OnuchIBaTh CBOICTBA (QYHKIUH HAa OCHOBE €€ rpaMuecKoro Ipe/CTaBIICHUS.

Hcnonb3oBaTh QyHKIMOHAIBHYIO TEPMHHOJIOTHIO M CHMBOJIHKY.

HcenenoBath mpuMeps! TpadUKoB, OTPaKAaIOMUX peanbHbIe Mporeccs U spiaeHus. [IpuBoauTh
NpHMepbI IPOLECCOB U SIBJICHUN € 3aJlaHHBIMU CBOMCTBaMH.

Hcnosb30BaTh KOMIBIOTEPHBIE POrPAMMBI ISl TOCTPOCHHS TPaUKOB QYHKIHMNA U H3ydeHHs
UX CBOMCTB

Poccmiickasn
JJIEKTPOHHAS LIK0JIA

@®ynkuun. Yucinosbie
Gyskuun
(CR))

YreHne U MOCTPOCHUE rpadUKoB
¢yukumit. [Ipumeps! rpadukos
GbyHKIHMI, OTpaKaloINX peallbHbIC
TIPOLIECCHI.

DYHKINY, OMICHIBAIOIINE TPIMYIO H
00paTHy0 MPOIOPIHOHAIIBHBIC

3aBUCHMOCTH, UX rpaduku. ['unepooa.

Ipaduk dyskmmn Y = X2, OyHKIAA Y
— 2y =3

=X,y =X,

y= X, Y= lxI; rpapuaeckoe peunrenne
YpaBHEHHII U CUCTEeMYpaBHEHUHN

HaxoauTtp ¢ nomomsbio rpadpuka GyHKINN 3HAUCHAE OJ1-
HOM M3 paccMaTpUBAEMBIX BEJIMYMH 10 3HAUCHUIO JIPYroOi.
B HecnoxHBIX clydasix BbIpa:KaTh (POPMYJI0i 3aBHCHMOCTb MEXAY BEIMUMHAMHU.

OnuchIBaTh XapakTep U3MEHEHHs OJHOW BEIUYMHBI B 3aBUCHMOCTH OT M3MEHEHUS JIPYroi.
Pacno3HaBaTh BBl U3ydaeMbIX (yHKIIHH.

Iloka3pIBaTh cXeMaTH4YeCKHU TIOJOKEHNE HA KOOPAWHATHOU TIOCKOCTH TPadUKOB (yHKITHIA
Bama: y = X5, y= X,

y= x,y=Ixl

Hcnoan3oBaTh (pynkunonanabHo-rpadpuyeckue

MCCIIE0BAHUS YPABHEHUH HCUCTEM YpaBHEHUM.
IIpuMenaTh nH(pPOBBIE pecypchl VIS IOCTPOCHHS IPadUKOB (HYHKIMI

NpeacTraBjJeHus [Ji1 pCIICHUA U

Poccuiickan
3JIeKTPOHHAS HIKOJIAa




IloBTOpeHue n
0006menue (6

)

IloBTOpEHNHE OCHOBHBIX MOHATHH U
METOJIOB KypcoB 7/ © 8 KIaccos,
00001IeHre 3HAHUI

BbiOuparb, MNpUMEHSITh, OLEHHBATHL CHOCOOBI
npeoOpa3oBaHMii BEIPAKEHUH, PELICHUS] YpaBHEHUH.
OcyuiecTBJISTh CAMOKOHTPOJIb BBIIONHACMbIX JCHCTBHH M CaMONPOBEPKY pe3yibTara
BBIUMCIICHHH, IPeoOpa3oBaHuid, ITOCTPOCHHH.

PemaTh 3agauyu u3 peaJibHOIl KU3HM, NPUMEHATbh MaTeMaTU4EeCKUE 3HAHUs VIS peLleHUs
3a7a4 U3 JPyrux IpeMeToB.

PemaTth TeKCcTOBBIE 32/1a4H, CDABHUBATh, BLIOMPATHCNOCOOBI PELICHNS 3aJaUH

CpaBHCHHA  YHCEII, BI)I'{I/ICJIQHPIFI,

Poccuiickasn
3J1eKTPOHHAS IIKO0JIa

9xnacc (He menee 102 u)

Ha3zpanne OcHoBHOE OcHOBHBIE BH/BI 1eSITeILHOCTH 00Y4aOIHNXCS JJIeKTPOHHBIE
pasmena (TeMbl) comepRaHme (undpposnie)
Kypea (umcao oOpa3oBaTe/IbHbIe
‘IaCOB) pecypcol
UYmucaa v Bbunciennsi. | PanuoHanbHbIe 4yHcia, Pa3zBuBaTh nmpeacTaBJ/ieHHs] O UUCIAX: OT MHOXECTBA HATYPAJIbHBIX YHCEII 10 MHOXKECTBA Poccuiickas
JeiicTBUTE/ILHBIC UppaLUOHAIbHBIC YHCIIA, JIeHCTBUTENBHBIX 3/1eKTPOHHAS IIK0JIA
yucaa KOHEUHBIE U YHCe.
(9 u) GCCKOHEUHBIC ICCATHIHBIC IPOGCH. OsﬂaKOanTLcﬂ C BO3MOXKHOCTBIO IIPE/ICTaBIEHUs AEHCTBUTEIBHOTO YUCIa KaKk OECKOHEUHOH
MHO)KGCTB? ACUCTBUTCIIbHBIX JIECATUYHOHN ApoOU, NPUMEHSITh AeCATUYHbIEC IPHONMKEHHS PAllMOHATIBHBIX U UPPALMOHATIBHBIX
qHCceN; IeHCTBUTEIbHEIC qHCeL.
4HCIa KaK OCCKOHCUHbIC H300pakaTh NeliCTBUTENBHBIC YHCIa TOYKAMH KOOPANHATHON TPSAMOI.
AecATHYHBIE 1pobu. Bsanmuo 3anucepIBaTh, CPABHUBATH U YHOPSAA0YNBATD JCHCTBUTEILHBIC YHCIA.
OJIHO3HAYHOE COOTBCTCTBUC BbInoJiHsTh, couerast yCTHbIC U MUCbMEHHBIC NPUEMBL, apUpMeTHYeCKUEe JelicTBUS C
MEXKIYy MHOKECTBO palMoOHANLHBIMUA YMCIAMH; HAXOAUTH 3HAUYCHUS CTCIICHEH C LENBIMH MTOKA3aTeNsIMU U KOpPHEH;
JEHCTBUTENBHBIX YHCET U BBIYUC/IATH 3HAYEHUs YUCIOBBIX BBIPAKEHHH.
MHOXECTBOM TOMEK IMosyuuTh npeacTaBjeHue 0 3HAUUMOCTH JEHCTBUTENBHBIX YHCEI B TIPAKTUYECKON
KOOPANHATHOU MPSAMOH. JIeATETbHOCTH YEIOBEKa.
CpaBHeHHE 1EHCTBUTETbHBIX AHAJIM3MPOBATH U JeJaTh BBIBOJbI O TOYHOCTH HPHOIMKEHUS ACHICTBUTEIBHOTO YHCNA IIPU
ancert, aBHQ)MeEHHCCKHe peleHin 3aau.
ACUCTBUM C NICUCTBUTEIIBHBIMH OKpYIJIATH JeHCTBUTENBHBIE YNCIA, BHITOJHATH NPUKUAKY PE3yJbTaTa BHIYUCICHUH, OHEHKY
anciaaMu. 3HAYEHUH YHCIIOBBIX BHIPAKEHHUH.
[Tpubmkxénnoe 3HaueHue N
BEJIMYUHbI, TOYHOCT 3HAKOMMTBLCS ¢ UCTOPHell pa3BUTHUA MaTEMaTHKH
NPUOIVKCHUSL.
Oxpyrnenue yucen. [Ipukunka n
OLIEHKA PE3YJIbTATOB BBIYHCICHUIT
YpaBHeHnus JInneiinoe ypaBnenue. Pemenue OcBauBaTh, 3allOMMHATH M INPUMEHSITh rpaduyeckue Poccuiickas
U HepaBeHCTBA. YpaBHEHUH, CBOAAMIUXCA K MeTO/IbI [IPY PELLICHUY YPABHECHUN, HEPABEHCTB U UX CHCTEM. JJIeKTPOHHAS HIK0JIa
YpaBHenus JIMHEWHBIM. Pacno3naBath 11en1ble ¥ APOOHBIC ypaBHEHMS.
¢ O/IHOI KsanpatHoe ypaBHenue. Pemienne | Pewmarh JiuHeliHble U KBaJAPATHbIE YPABHEHMs, yPABHECHHA, CBOJAILUECA K HUM, IpOCTeHIINe
nepeMeHHOM’ YpaBHEHUH, CBOAALIMXCA K JPOOHO-paMOHATIBEHBIC YPaBHEHNSI.
(14 g) KBaJpaTHbIM. bukBajgpaTHbIE IIpeniaraTh BO3MOXHBIE CIIOCOOBI PEIICHHUS TEKCTOBBIX
YpaBHEHUSL. 3a7a4, 00CyKAaTh UX U pelaTh TEKCTOBBIE 33/1a9M Pa3HBIMHU CIIOCOOaMMU.
[Ipumeps! perieHus ypaBHEHUH 3HAKOMHUTBHCS ¢ HCTOPHeil Pa3BUTHS MaTEMATUKU
TpeTbel U YeTBEPTON CTeneHen




pa3oKeHueM Ha MHOKHTEITH.
Pemenne TpoOHO-
paMOHAIBHEIX YPaBHEHUH.
Penienue TeKCTOBBIX 3a7a4
anreOpanyecKuM METOJIOM

YpaBHeHust
W HepaBeHCTBA.
CucreMbl ypaBHeHMit

(14 v)

JIuneiiHoe ypaBHEHUE C ABYMs
MIEPEMEHHBIMH M €ro rpaduk.
Cucrema JBYX JIMHEHHBIX
YpaBHEHUH C IBYMs
NIePEeMEHHBIMA 1 €€ pelIeHHe.
Pemenue cucrem nByx
YpaBHEHHH, OJTHO M3 KOTOPBIX
JIMHEHHOoe, a Ipyroe — BTOPOH
CTEIEHN.

I'pacduueckas HHTEpIpeTAIHS
CHCTEMBI YPaBHEHHH C JByMs

NEPEMEHHBIMU

Pemrenne TekcTOBBIX 3a1a4
ajaredpanveckuM CcrocodooM

OcBanBaTh M NPUMEHATH NPUEMBI PEIICHNS CHCTEMBI IBYX JHMHEHHBIX ypaBHEHHH C IBYMs
MEPEMEHHBIMA M CHCTEMBI JBYX YPAaBHEHHH, B KOTOPBIX OJHO ypaBHEHHE HE SIBISETCS
JINHEHHBIM.

Hcnoan3oBaTh (YHKIMOHAIBHO-Tpa(QUUECKU TPECTaBICHNS ISl pPelleHus] H HCCIeI0BaAHUS
YpaBHEHHI U cUCTEM.

AHAIM3HPOBATH TEKCTHI 32/1a4, PelaTh UX alreOpandecKiM CIOCOOOM: MepexXoAuTh OT
coBecHO! (OPMYITHPOBKH YCIOBHUS 33a4H K anreOpandeckoil MOJIENu MyTEM COCTaBICHUS
CHCTEMBI ypaBHEHUIl; pelIaTh COCTaB JICHHYIO CHCTEMY ypaBHEHHH; HHTepNPeTHPOBATH
pe3ynbTar.

3HaKOMHUTBCH C PICTOpl/leﬁ pa3BUTUA MaTCMAaTUKU

Poccuiickast
3J1eKTPOHHAS LIKO0JIAa

YpaBHenust
U HepaBeHCTBA.
HepasencrBa

(16 )

UucnoBble HEPABEHCTBA U UX
CBOMCTBA.

JIuneiliHple HepaBeHCTBA C
OIHOM MEepeMEeHHOW U HX
pelieHue.

Cucremsl JIMHEHHBIX
HEPABEHCTB c OJTHOM
MEPEMEHHON 1 UX PELICHUE.
KBanpaTtHble HepaBeHCTBa U
UX pelleHHe.

I'pacdmueckast nHTEpHpeTanus

Yurartp, 3aNMCHIBATH, MOHUMATh, HHTEPIIPETHPOBATHHEPABCHCTBA; HCII0JIb30BaTh
CHMBOJIHKY U TEPMHHOJIOTHIO. BBIMOTHATH peoOpa3oBaHuUst HEPABSHCTB, HCMOIb30BATh IS
npeoOpa3oBaHMs CBOMCTBA YHCIIOBEIX HEPABEHCTB. Pacno3HaBaTh JIMHEHHBIC U KBaJpaTHBIC
HepaBeHCTBa. PeliaTh nuHeliHbIE HEPABEHCTBA, CHCTEMBI JIMHEHHBIXHEPABEHCTB, CHCTEMBI
HEpaBEeHCTB, BKIIIOYAOIINX KBAIPATHOE HEPABEHCTBO, U PElIaTh UX; 00CYKIATH [OTyICHHbIC
perieHus.

M3o6paikaTs pelreHne HEpaBEHCTBA M CHUCTEMBl HEPAaBEHCTB HA YHCIOBOW IIPSIMOM,
3alMCBIBATH PEIICHIE C TOMOIIHIO CHMBOJIOB.

PemaTth kBagpaTHbIe HEPABEHCTBA, HCIONB3Ys IpaduecKne MpeaCcTaBIeHHs.

OcpanBaTh M NPUMEHATh HEPABEHCTBA NPH PEIIEHUM PA3IMYHBIX 337ad, B TOM YHCIE
MPaKTHKO-OPUEHTHPOBAHHBIX

Poccuiickast
3JIEKTPOHHAS IIK0JIa

HEPaBEHCTB u CHCTEM
HEPABEHCTB c TIBYMSI
TIepeMeHHBIMU
®Oyuxuun (16 Kanpatmunas GbyHKIHS, Pacmo3naBath BB n3ydyaeMbIX (QYHKIHH; HIIIOCTPHPOBATH CXeMATHYeCKH, 00BICHATH Poccuiickas
q) I'paduxu (hyHKIHIL: y = pacIoyoKeHUE Ha 1<003p11HHaTH0171 rockoctu rpadukoB yukimii Buga:y = kx, y = kx + b, 3/1eKTPOHHAs IIKOJ1a
kX, y=y=a y=ax, «
y =k« + b, y=xk, y = ad Y=, ¥ = [x| B 3aBHCHMOCTH OT 3HaueHHH KOA((HIMECHTOB; OMICHIBATH UX CBOWCTBA.
3 X Pacno3znaBath kBagparndHyro GyHKIHIO 110 popmyre. [IpMBOANTL NpUMepPhI KBAIPAaTHIHBIX
y=axys= X y=lxl 3aBUCHMOCTEH U3PEaNbHON JKU3HH, (HU3UKH, TEOMETPHUH.
BoIsiBaATH 1 000011aTh 0COOCHHOCTH TpaduKa KBAAPATUIHOW QYHKIIUU Y = ax + bx + c.
CTpouth M M300paxkaTh CXeMATHYECKH TpaQuKM KBaJpaTUYHBIX (YHKIUH, 3aTaHHBIX
dopmymamu Brmay =ax2y = ax* + q,y = a(x + p)>,y = ax® + bx + c.
AHAJIM3MPOBATH H NMPUMEHSThH CBOICTBA M3YUCHHBIX (QYHKIUH I HX HOCTPOCHUS, B TOM
N YHCIIEe C TOMOIIBIO HU(POBBIX PecypcoB
YucioBbie [lonsiTue YU CIIOBOH OcBanBaTh U NPUMEHATh HHACKCHbIE 0003HAUEHUS, CTPOUTH peyeBble BbICKA3BIBAHMS C Poccuiickas




MOCJIe10BATEIBHOCTH HOCIIEN0BATENBHOCTH. UCIIOJIb30BAHUEM TEPMHHOJIOTMH, CBS3aHHON € OHSTHEM MOCIIEI0BATEILHOCTH. 3JIEKTPOHHAS IIKOJIA
(15 v) 3ajaHue MoCIea0BaATEILHOCTH Ananu3upoBath GopMyIly N-TO YIIEHA MOCIEI0BATENLHOCTH WM PEKYPPEHTHYIO GOpMYITy U

peKyppeHTHOIt  hopmysoil u BBIYHCIATH YICHBIOCIIEI0BATEILHOCTEH, 3aIaHHBIX TUMU (DOPMYIaMH.

(bopmyIoii N-ro wieHa. YeraHaBIMBATH 32KOHOMEPHOCTH B [OCTPOCHUU I10CIENOBATEILHOCTH, €CIU BBIIUCAHbI

Apudmerngeckas u MIepBBIC HECKOIBKO €€ YICHOB.

rEOMETPHYECKAst MPOrPECCHH. Pacno3HaBaTh apu(METHUECKYI0 M T'€OMETPHYECKYIO MPOrPECCUU TPU PA3HBIX CIOCOGax

DopMyJIBI n-ro uieHa 3a1aHus.

apudmMeTHUEeCcKoit u Pewmatsb 3a1auu ¢ ucrnonb3osanueM Gopmys N-ro uieHaapuGpMeTHIECKON U reOMETPUYECKOI

[EOMETPHYECKON MPOrPECCHi, [POrpeccuil, CyMMbl MEPBBIX N YIICHOB.

CYMMBI [IEPBBIX N YIIECHOB. M3006paskaTh WICHBI 10CIIEI0BATEILHOCTH TOYKAMH HA KOOPJAUHATHOMN MJIOCKOCTH.

Mzo0paxenne . “JIEHOB PaccmaTpuBaTh HpUMEpPHI MPONECCOB U ABJIEHUI U3 PEaTbHON KU3HU, HILTFOCTPUPYIOIIHE

ap”d)MeT”“eCKou“ u U3MEHEHHE B apu(pMETHYECKON MPOrpecChH, B FEOMETPUUECKON MPOrpeccuu; M300paxKarh

TCOMETPUHIECKON  TIPOTPECCit COOTBETCTBYIOIIHE 3aBUCUMOCTH IpapuUIeCcKu.

TOoUKaMy HA KOOPIHMHATHOH Pemats 3a1a4u, CBA3aHHBIE C YUCIOBBIMY I1OCIIEIOBATENLHOCTAMM, B TOM YHUCIIE 3a/a4d M3

IJIOCKOCTH. pEaNbHOM  JKU3HHM € MCIOJIB30BAHMEM LM(POBBIX TEXHOJNOTHH (SJIEKTPOHHBIX — TaOIMIL,

Jluneiinbrit . 1 rpaduUecKkoro KajabKyjIsTopa | T.IL.).

OKCHOHEHINATBHBI POCT. Pemateh 3a1auu Ha CIOXHBIE TPOLECHTHI, B TOM YHCIE 3aa4d U3 PealbHOM MpaKkTHKH (C

CroKHbIe TIPONCHTBI HCIIOJIb30BAaHUEM KaJIBKYIISITOPA).

3HAKOMHUTBCSI C UCTOPHEN Pa3BUTHS MATEMATHKU

MoBTOpenue, Yucna M BHIYHCIEHHS OnepupoBaTh NOHATHAMM. MHOXKECTBO, IOJMHOMKECTBO, ONEPALMKM HAJ MHOKECTBAMY; Poccuiickan
oGo0menue, (3ammch, cpaBHEHHE, ACHCTBHA HCIOJIb30BaTh rPaQUyecKoe MPEICTABICHUE MHOKECTB ISl OMMCAHKS PEAIbHBIX MPOLIECCOB JIEKTPOHHASI IIKOJIA
CHCTeMATH3AIMS c JEHCTBUTENLHBIMU U SIBIICHUH, TIPH PELICHUH 33/1a4 U3 APYTHX y4eOHbIX [PEIMETOB.
3nanmii IMCTaMH, 9HCIIOBasA  TIpAMasd, AKTyaJu3upoBaTb TEPMHMHOJIOTHI0 H OCHOBHBIC NEHCTBHUS, CBSI3aHHbIC C YHCIAMH!
(18 ) HPOTICHTBI, OTHOIICHN, HATypaJbHOE YUCII0, TIPOCTOE U COCTABHOE YMCIIA, ACITUMOCTh HATYPAIbHBIX YHCEI, TPU3HAKH

HPOTOPIIAH, OKpYTIICHHCE, JIEIMMOCTH, IIEJI0E YUCII0, MOIYJIb YHCIIA, OOBIKHOBEHHAS U IE€CATUYHAs APOOH, CTAHIAPTHBIH

npubmKenne, OICHKa, BHJI 4KCJIA, apU(PMETHYECKUH KBAJIPATHBIA KOPEHb.

pCIICHHE TEKCTOBBIX — 3aj1ad
apuHMETHICCKHM CITIOCOOOM)

Anredpanyeckue
BBIPaKeHHUs
(mpeobpazoBanue
anreOdpanveckux BBIPAKCHHH,
JIONYCTUMBIE3HAYCHHS)

DyHKIMT (moctpoenme,
CBOICTBa HU3Y4YEHHBIX
GbyHKIHIA; rpaduyueckoe
pelleHre ypaBHEHMH M HX
CHCTEM)

BoinmosHATh AeiicTBHS], CPABHHBATh W YNOPSAAOYMBATH YHCIA, TMPEACTABIATH YHCIA HA
KOOPJAMHATHOM TPSAMOI, OKPYIJIATH YHCIA; BBINOJHATH NMPUKHUIKY M OLEHKY pe3ylbTara
BBIUYHUCIICHUM.

Pemiath TekcTOBBIE 3224 apUPMETHUICCKUM CrocoOoM. PemiaTh mpakTuyeckue 3aaadvu,
coJieprKalllie MPOLEHTHI, J10JIM, YaCTH, BBIPAXKAIOIINE 3aBUCUMOCTH: CKOPOCTb — BpeMs —
paccTosiHEe, IIeHa — KOJMYECTBO — CTOMMOCTBh, O0OBEM pabOTBI — BpeMs —
MIPOM3BOAUTENHHOCT TPY/A.

Pa36npaTb PCaJbHBIE )XU3HECHHBIC CUTYyalluu, q)OpMyJIﬂpOBaTb HUX Ha SA3bIKE MAaTCMAaTUKH,
HaXO0AUTb PCIICHUC, ITPUMCHSAA MaTeMaTHYCCKUIA anrmapar, HHTePInpeTUPOBaATh PE3yJibTaT

OnepupoBaTh MOHSITHSIMHU: CTEHCHD C LIEBIM MTOKa3aTeneM, apupMETHICCKHil KBaAPaTHBIN
KOpEHb, MHOTOWIEH, ajredpandyeckasi ApoOb, TOXKIECTBO.

BbINoIHATE OCHOBHbIE JICTBHSI: BBIIONHATH Pacy€rbl O (GopMysam, IpeoOpa3oBbIBATH
enble, IPOOHO-PALMOHANBHBIC BBIPAKECHUS W BBIPAKCHHS C KOPHSIMH, DEaln30BHIBATH
pasoKeHHe MHOTOYICHA HAa MHOXKUTEIIH, B TOM YHCIE C HCIOIb30BaHHEeM GOpMy pasHOCTH
KBAJPAaTOB M KBaJpara CyMMbI M Pa3HOCTH, HAaXOAMThH JOMYCTHMBbIC 3HAYCHHS I[1CPEMECHHBIX
JUIsL IpOOHO-PAIMOHAIBHBIX BBIPAXKEHHUH, KOPHEH.

MopeaupoBaTh C TOMOIIBIO (HOPMYIN peaTbHbIE MPOLECCH U SBICHUS

OnepupoBath moHsiTHsIMU: (QyHKINS, Tpadpuk (yHKIWMM, HYMH (QYHKIHH, TPOMEXYTKH




3HAKOIOCTOSIHCTBA, NMPOMEXYTKH BO3pacTaHus, yObIBaHMs, HauOOJblllee ¥ HaMMEHbIIee
3HAYCHUS (PYHKIIUH.

AHAJTU3UPOBATH, CPABHUBATD, 00CYKIaTh CBONCTBa()yHKIUI, CTPOMTDH HX TpaduKu.
OnepupoBaTh NOHATHSAMM: IIPSIMasi MIPOMOPIIHOHATBHOCTD, 0OpaTHAs MPONOPLIHOHANILHOCTS,
TUHeHas QYHKIMS, KBaApaTniHas GpyHKuus, napadona, rumnepooia.

Hcnosb3oBath rpaguku sl ONpPEICNICHUs] CBOMCTB, IMPOLECCOB W 3aBUCUMOCTEH, IS
pelieHnst 3ajad U3 JAPYTUX Y4eOHBIX NPEIMETOB M peajbHOH JKH3HH, MOJAEJTHPOBATH C
MOMOIIBIO TPa(hPUKOB peabHbIE IIPOIECCHI U SBICHHUSI.

BoipaxkaTh (popmysiaMH 3aBUCUMOCTH MEX/y BETUUUHAMU




HEJIM U3YYEHUS YYEBHOI'O KYPCA «I'EOMETPHUS» 7-9 kiaccesl

«MaremaTuKy yXe 3aTeéM YYUTh HAJ0, YTO OHAa YM B MOPSAJIOK MPUBOAUTY, — MHUCAT
BEJIMKUN pycckuid yueHbli Muxaun BacunbeBud JIoMoHOCOB. M B 3TOM COCTOUT OJIHA U3 JBYX
neneii oOyueHusi TeOMETpPUM KaK COCTAaBHOM YacTHM MaTeMaTHKH B IIKOJEe. OTOM IenH
COOTBETCTBYET JOKa3aTeslbHasl JIMHUS TpernojaBaHusi reoMerpuu. Cieays npeacTaBlieHHON
paboueil mporpaMme, HayMHas C CEAbMOIO Kjlacca Ha YpOKax T'eOMETpHH OOydaroluiics
YUYUTCSI MPOBOJUTH JIOKA3ATEIBHBIE PACCYXKIECHHS, CTPOUTH JIOTMUYECKHE YMO3AKIIOUYECHMUS,
JIOKa3bIBaTh MCTHHHBIC YTBEPKICHUS M CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IPOBOJIUTH
pacCyX/IeHHUs «OT MPOTHUBHOIO», OTJIWYATh CBOWCTBA OT MPHU3HAKOB, (OPMYIUPOBATH
oOpaTHbIE YTBEPXIACHUS. YUEHHUK, OBJAJEBILINNA HUCKYCCTBOM pPacCyX/1aTh, OyAET MPUMEHSThH
ero u B okpy:xarouie xu3HM. Kak nucan reomerp u negaror Mrops @enoposuu Ilapsirus,
«JIIOJIbMH, TIOHMMAIOIIMMH, 4YTO TaKO€ J0Ka3aTeIbCTBO, TPYAHO M Ja)Xe HEBO3MOKHO
MaHUIYJIUpoBaTh». M B 3TOM COCTOUT Ba)XKHOE BOCIMUTATEIbHOE 3HAUYEHHUE H3YUYCHMUS
Ir€OMETPUM, IPUCYIIEE MMEHHO OTEUYECTBEHHOM MaTemMaTHYecKod Iikoie. Bmecre ¢ Tem
aBTOPBI MPOTPAMMBI MPEAOCTEPETAIOT YUYHUTEIs OT HU3JIMIIHEro (opMaln3Ma, OCOOCHHO B
OTHOIIIEHUU Hauyal U OCHOBaHMM reomerpuu. dpanuysckuii marematuk JKan JlpenoHHe 10
JTOMY TIOBOJY BBICKa3ajics Tak: «HYTo KacaeTcsl AEMUKATHON MPOoOIeMbl BBEACHHS «aKCHOM,
TO MHE Ka)XeTCs, YTO Ha MEPBbIX MOpax HY)KHO BoOOIIe M30eraTth MPOM3HOCUTH CaMO 3TO
cioBo. C npyroM ke CTOpPOHBI, HE CIEAyeT yIycKaTb HHM OJHOW BO3MOXHOCTH [JaBaTh
IpUMEPHI JIOTUYECKUX 3aKIIOYCHHM, KOTOpble Kyda B OOJbIIeH Mepe, 4eM HJes aKCHOM,
ABJISIFOTCS UCTUHHBIMU U €IMHCTBEHHBIMU
JBUTATEISIMUA MAaTEMAaTUYECKOI'O MBIIIICHUS.

Bropoii nenpr0 u3ydeHHs T€OMETPUU SIBISETCA UCIOIb30BaHUE €€ KaK MHCTPYMEHTA IPHU
pelIeHNH KaK MaTeMaTU4YeCKUX, TaK W MPaKTUYECKUX 3a7ad, BCTPEUAIOIIMXCS B peajbHON
#n3HU. OKOHYMBIINI KypC T€OMETPUHU IIKOJIBHHUK JOJKEH OBITh B COCTOSIHHUM OIPENEIUTh
reOMETPUUECKYI0 UTypy, ONUCaTh CIOBaMH JIAHHBIM YEpTEXK WM PUCYHOK, HAMTH IUIOLIA/1b
3€MEJIbHOTO Y4YacTKa, pPacCUUTaTh HEOOXOAMMYIO JJIMHY OINTOBOJIOKOHHOIO KaOess WiIH
TpeOyeMble pa3Mepsl rapaxa g aBTOMOOWJIS. ODTOMY COOTBETCTBYET BTOpasd,
BBIUHMCIIUTENbHAS JIMHUS B M3YyYEHUU TEOMETpPUM B IKoJie. J[aHHas mpakTUyeckas JIMHUS
SBIIICTCS HE MeHee BakHOW, deM mepBas. Emé [lmaton mpeammchiBan, 4To0bl «TpakaaHe
[IpexpacHOro roposa HU B KOEM CiIydae HE OCTaBIISLIM TEOMETPHIO, BEIb HEMAJIOBAXKHO JaXKe
no6oyHoe e¢ NMPUMEHEHHE — B BOCHHOM JeJie Jia, BIPOYEM, MU BO BCEX HayKax — IS
JY4YIIero MX YCBOGHMS: MbI Bellb 3HAaeM, Kakas OECKOHEYHas pa3HHIAa CYIIECTBYET MEXIY
YEeJIOBEKOM TMPUYACTHBIM K TE€OMETPUM M HENpuyacTHeIM». JJI1 3TOro  y4yuTento
pEeKOMEHAyeTCsl TOA0UpPaTh 3aayi MPAKTUYECKOTO XapaKTepa IJIs pacCMaTPUBAEMBIX TEM,
YUUTh AETEH CTPOUTh MATEMATHUYECKUE MOJIEIIA PEAJIbHBIX )KM3HEHHBIX CUTYallUi, TPOBOIUTH
BBIUMCIICHUST W OLEHMBAaThb aJ€KBAaTHOCTh IIOJIyYEHHOro pe3yibrara. KpaiiHe BaXHO
NOAYEPKUBATh CBA3W TE€OMETPUM C JAPYTMMH IIpPEAMETAMH, MOTHUBUPOBATH HCIOJI30BATh
OTpe/eNIeHUs TEeOMETpUYECKUX GUryp U TOHSTUH, JEMOHCTPUPOBATh NPUMEHEHHE
MOJIyYEHHBIX yYMEHUU B (PU3MKE W TEXHHMKe. DTH CBSI3U Hambojee SIPKO BHUJHBI B TeMax
«BekTopsl», «TpuroHomMeTpudyeckue COOTHOIIEHUs», «Meton koopauHat» u «Teopema
[Mugaropan.

B 3aknmrouenue conuiémcs Ha BEIMKOro marematuka u actpoHoma Horanna Kemuepa,
4yTOOBI elIé pa3 MOAUYEPKHYTh M METAlpeIMETHOE, U BOCIUTATEIbHOE 3HaYCHHE T'€OMETPUU:
“Geometria una et aeterna est in mente Dei refulgens: cuius consortium hominibus tributum

inter causas est, cur homo sit imago Dei™.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

CornacHo yueOHOMY miuaHy B 7—9 kiaccax usydaercs yuyeOHbIH Kypce «I'eomerpusi»,



KOTODPBIA BKJIFOUAET CIICAYIOIINE OCHOBHBIC pa3jieibl coaepxkanus: «['‘eomerpuueckue
(GUrypBI 1 UX CBOWCTBAY,
«M3MepeHne reoOMeTpUYEeCKUX BEITHYMHY, a TaKkKe «JleKkapToBbI KOOPAMHATH HA TIOCKOCTH,
«Bexrope», «JIBmkeHus miockocti» u «IIpeodpa3oBanust 0I00H.

VYueOHbIi TIaH MpeycMaTpUBACT H3yUCHHE TeOMETPUU Ha 0A30BOM YPOBHE, UCXOJS U3 HE
MeHee 68 ydeOHBIX 4acoB B yueOHOM rojy, BCEro 3a TpH roja odydeHus — He MmeHee 204
YJacoB.

COJAEPKAHUE YYEBHOI'O KYPCA (I10 I'OJAM OBYYEHMUS)
7 KIIACC

Hauvaneuble moHATHS reoMeTpuu. Toyka, mpsiMas, OTPE30K, JIyd. YTod. Buubl yrios.
BeprukanbHele W cMexHble yrabel. buccektpuca yrima. JlomMaHas, MHOIOYTOJbHUK.
[TapamienbHOCTh M NEPIEHIUKYISAPHOCTD MPSAMBIX.

Cummertpuunsie Gurypsl. OCHOBHBIE CBOMCTBA oceBoi cuMMeTpuu. [Ipumepsl cummeTpun
B OKPY’KaIOIlEM MHpE.

OCHOBHBIE TIOCTPOEHMSI C TIOMOINBIO LUPKYJIs M JnMHEHkHu. TpeyronbHuk. Beicora,

MeaHnaHa, OMCCEKTpUCa, UX CBOMCTBA.

PaBHOOeApeHHBII U PABHOCTOPOHHUI TPEYTroIbHUKU. HepaBeHCTBO TpeyroiabHUKA.

CpoifcTBa M NOpU3HAKU PpaBHOOEAPEHHOTo TpeyrojbHUKa. Ilpu3Haku paBeHCTBa
TPEYTrOJIbHUKOB.

CBoiicTBa M MpPU3HAKHU TapauiedbHBIX NpsiMbIX. CymMa yrioB TpeyrojbHHKA. BHemnue
YTJIbI TPEYTOJIbHHKA.

[IpsimoyronbHbIl  TpeyroibHUK. CBOWCTBO MEAMAHbI MPSMOYIOJIBHOTO TPEYroJIbHUKA,
IIPOBEAEHHOM K TunoreHy3e. IIpu3Haku paBeHCTBA NPSIMOYIOJBHBIX TPEYTrOJIbHUKOB.
[IpstMOyronbHBIN TPEYroJIbHUK ¢ yrioM B 30°.

HepaBeHcTBa B reoMeTpUU: HEPABEHCTBO TPEYTOJIBHHUKA, HEPABEHCTBO O JUIMHE JIOMAHOM,
Teopema 0 0OoJIbIlIeM Yriie U O0bIIeHCTOpOHE TpeyrosbHuKa. [leprieHauKysp 1 HaKIOHHAs.

I'eomeTprueckoe mecTo TOUYeK. buccekTpuca yria W CEpeAUHHBIA IEPIEHIUKYISP K
OTPE3KY KaK Fr€OMETPUYECKHE MECTa TOYEK.

OKpy’KHOCTb U KpYT, XOpJa U TaMeTp, UX CBOMCTBA. B3anMHOepacnonoxkeHne OKpYKHOCTH
u npsmoi. KacarenpHas u cekymas K OKpYXHOCTU. OKpY>KHOCTb, BIMCaHHasi B YIOJ.
Bnucannas v onucaHHas OKPYKHOCTH TPEYTOJIbHUKA.

8 KJIACC

YerslpéxyronpHuku. llapamnenorpamm, €ro npu3Haku W CBOMCTBA. YacTHbIE ciydau
napajuiesiorpaMMmoB (IIpsIMOYTOJIbHUK, pOMO, KBaJpaT), X MPU3HAKU U CBOiicTBa. Tpamenus,
paBHOOOKas Tparemys, e€ CBOHCTBa U MpU3HaKH. [IpaMoyrompHast Tpanemws.

Meron yaBoenuss Menuansl. LlenTpansHas cummerpus. Teopema Paneca u Teopema o

IIPOMOPLIMOHAIIBHBIX OTpE3KaXx.

Cpennue nTMHUM TPEYrobHUKA U Tpanenuu. LIeHTp macc TpeyrojipHukKa.

[Tomobue TpeyronbHUKOB, KoddduiueHT mogodus. [lpusHaku momgoOus TPEyroJbHUKOB.

[TpumeHneHne nogo6ust MpH peLICHUH NPAKTUYECKUX 3aad.

CpoifcTBa Muiomazaeil reomerpudeckux ¢uryp. @opmynbl A IUIOMATU TPEYrojabHUKA,
napasesnorpaMma, pom6a u tpanenuu. OTHoOIIEHHE MIoLIa el TOJOOHBIX (GUryp.
Beruuciienue niomiaaeit TpeyroibHUKOB 1 MHOIOYTOJIbHUKOB Ha KJI€T4aToi Oymare.
Teopema Iludaropa. [lpumenenue Teopemsl [ludaropa nmpu pemeHnn MPakKTUYECKUX 3a1ad.
CuHyc, KOCHMHYC, TaHI'€HC OCTPOTO yIja MpsSMOYTOJbHOIO TpeyroibHuka. OCHOBHOE
TPUTOHOMETPUYECKOE TOKAecTBO. Tpuronomerpuueckue Gynkimu yrinos B 30°, 45° u 60°.
BrincaHHbple M LEHTpaJbHBIE YIJIBL, YIrOJI MEXAY KacaTelbHOM W XOpJAOW. YTIIBl MEXAy



XOpAaMH M CeKyIIMMH. BrucaHHble ¥ ONUCaHHBIE YETHIPEXYTrONbHUKH. B3anMHoe
pacrofio’)keHue JIByX okpyxkHocTeil. Kacanue okpyxknoctei. OOmiue kacaTelbHbIE K JABYM
OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocunyc, TaureHc yrioB ot 0 1o 180°. OcHOBHOE TPUTOHOMETPUUECKOE TOKAECTBO.
®opMmysbl IPUBEIEHNUS.

Pemienne TpeyronpHukoB. TeopemMa KOCHHYCOB M TeopeMa CHHYCOB. Perenue
NPaKTUYECKHX 3a/1a4 C UCIOJIb30BAHNEM TEOPEMBIKOCUHYCOB M TEOPEMbI CHHYCOB.

[IpeobpazoBanue mogoous. [logodre cOOTBETCTBEHHBIX AJIEMEHTOB.

Teopema 0 MpoOU3BEAEHUN OTPE3KOB XOP, TEOPEMBI O MPOU3BEIEHUN OTPE3KOB CEKYIIUX,
TeopeMa O KBaJpare KacaTeJIbHOM.

Bekrtop, nnuHa (MOAYNb) BEKTOpa, COHAIIPABJIECHHbBIE BEKTOPBI, MPOTHBOIIOJIOXKHO
HaIpPaBJIEHHBbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OINEpalM Haj
BeKTOpaMH. Pa3iiokeHne BekTOpa IO JBYM HEKOJUIMHEapHbIM BekTopaMm. KoopauHatel
BeKkTOpa. CKaJIIpHOE IPOU3BENECHNUE BEKTOPOB, IPUMEHEHUE Il HAXO0XKICHUS IJIMH U YIJIOB.

JlekapToBbl KOOpAMHATBl Ha IUIOCKOCTH. YpaBHEHHMS NpPAMOM U OKPYKXHOCTH B
KOOPJIMHATAaX, IEPECEYEHNE OKPYKHOCTEH U NMPSAMBIX. MeTOo] KOOpIMHAT U €ro NPUMEHEHHE.

[IpaBunbHBIE MHOTOYrOJIBHUKHU. J[7MHA OKpYXHOCTU. I'pagycHasiu pajuaHHas mepa yria,
BBIYMCIICHHE JIIMH AYT OKpykHOcTel. [limomans kpyra, cekropa, cermeHra.

JIBIDKEHHS TJIOCKOCTH M BHYTPEHHHE CUMMETpHUU QUTYp (SJI€MEHTapHBIC TPEACTABICHNU).
[TapamensHblil nepenoc. Iosopor.

INIAHUPYEMBIE HNPEJIMETHBIE PE3YJIbTATbI OCBOEHUS MMPUMEPHOI
PABOYEH ITPOI'PAMMBI KYPCA (I1I0 'OJAM OBYYEHMUS)

OcBoenune ydebHOro kypca «l'eomeTpusi» Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHM
JOJDKHO  0oOeclieuuBaTh  JIOCTHIKCHHE  CISAYIONIMX  MPEAMETHBIX  00pa30BaTeIbHBIX
pe3yIbTaTOB:

7 xnacc

— Pacno3naBath u3yueHHBIE TeOMETpUYEcKHe (QUTYpbl, ONpEAeNaTh HX B3aUMHOE
pacrnojio’keHue, M300pakaTh IeoMeTpuuecKkue (QUrypbl; BBIIOJIHATH UYEPTEKU IO YCIOBHUIO
3aaaun. VM3mMepaTh IuHEHHbIE W YIVIOBBIE BEJIMYMHBL. PemaTe 3a7aud Ha BBIYKCICHUE JJIMH
OTPE3KOB U BEJIIMYUH YIJIOB.

—  Jlenatb rpyOyro OLIEHKY JIMHEHHBIX U YTJIOBBIX BEJIMYUH IPEIMETOB B PEAIbHOM JKU3HHU,
pa3MepoB NPUPOAHBIX 00BEKTOB. Paznmuyare pasmepbl 3THX 0OBEKTOB M0 MOPSIIKY BETUUUHBI.

—  CTpoutb yepTexu K FeOMETPUUECKUM 3ajauaM.

— Ilomp30BaTbCd NpHU3HAKAMM DPABEHCTBA TPEYTOJIBHUKOB, MCIOJIb30BaTh IPU3HAKU U
CBOICTBa paBHOOEIPEHHBIX TPEYTOJIbHUKOB IPU PELICHUH 3a/1a4.

— HpOBO)II/ITI) JIOTUYCCKHUE PACCYKACHHA C UCIIOJIB30BAHUECM I'COMETPHUICCKUX TCOPEM.

— Ilosnp30BaTbCAd NpHU3HAKAMU PABEHCTBA MPSMOYTOJIBHBIX TPEYTOJIbHUKOB, CBONMCTBOM
MeJuaHbl, MPOBEIEHHON K TUIOTEHY3€ NPSIMOYrOJbHOTO TPEYrOJIbHHKA, B pPELIEHUU
reOMETPUYECKUX 3a/1a4.

—  Omnpezaenars NapajjieNbHOCTh NPSIMbBIX C MOMOIIBIO YIJIOB, KOTOpBIE 00pa3yeT ¢ HUMU
cekymas. Onpenenars napamuieabHOCTh MPSAMBIX C TOMOIIbIO PAaBEHCTBA PACCTOSIHUN OT TOYEK
OJIHOM IIPSIMOM 10 TOYEK JAPYroM MPsIMOM.

—  Pemate 3amauun Ha kieTyaToil Oymare.

— HpOBO)]I/ITI) BBIYUCJICHUS MW HAXOAUTh YHCIIOBBIE U 6y1(BeHHBIe 3HA4YCHHA YIJIOB B



TCOMETPUUYCCKUX 3aJadax C HUCITIOJIb30BAHUEM CYMMBI YrijioB TPCYTOJIBHUKOB nu
MHOI'OYI'OJIbHUKOB, CBOMCTB YTIJIOB, 06p330BaHHHX npu HIepeCCUCHUU ABYX IMapalJICIbHbIX
IIPAMBIX ceKymeﬁ. Pemrate MPAKTUYCCKUC 3aaYM Ha HAXOXKIACHUC YIJIOB.

— Bragets moHSATHEM T€OMETPUYECKOTO MECTa TOYEK. YMETh OMpPEeNesiTh OUCCEKTPHUCY
yria 4 CepeIMHHBIN NEepIeHAUKYISIP K OTPE3Ky Kak T€OMETPUYECKUE MECTA TOUEK.

—  @opmMynupoBaTh ONPEEICHHUS OKPYKHOCTH U KPYra, XOpAbl U AUaMeTpa OKPY>KHOCTH,
MOJIb30BAThCSI UX CBOMCTBAMU. Y METh MPUMEHSTH 3T CBOWCTBA IIPU PELICHUH 3aay.

— BrnageTts noHATHEM ONMMCAHHON OKOJIO TPEYTrOJbHUKA OKPYKHOCTH, YMETh HaXOJIUTh €€
nentp. [lomb3oBaThest pakTamMu 0 TOM, YTO OMCCEKTPHUCHI YTIIOB TPEYrOJIbHUKA ITEPECEKAIOTCS B
OJIHOM TOYKE, U O TOM, UYTO CEPEAUHHBIC NEPHNEHIUKYJIAPbl K CTOPOHAM TPEYroJbHUKA
MEPECEKAOTCA B OJTHOM TOUKE.

— Brnagere mnoHsATHEM KacaTE€IbHOW K OKPYKHOCTH, TIOJIb30BATHCA TEOPEMOM O
MEPIEHIUKYISIPHOCTH KacaTeJIbHON U paInyca, IPOBEIEHHOIO K TOYKE KacaHUsI.

— Tlonb3oBaThcsl MPOCTEHIIMMH T'€OMETPUYECKHMHU HEpPAaBEHCTBAMH, IIOHHUMATh UX
MPAKTUYECKUN CMBICTT.

—  IIpoBoauTh OCHOBHBIE T€OMETPUYECKHE TOCTPOCHHUS C IOMOIIBIO LIUPKYJISA U JINHEHKH.

8 xiacc

— Pacno3naBaTbe OCHOBHBIE BH[bI YETBIPEXYTOJIBHUKOB, UX JJIEMEHTHI, IIOJIb30BATHCS UX
CBOMCTBAaMH IIpU PEILICHUH I'€OMETPUUECKUX 3a1a4.

—  IlpumeHATH CBOICTBA TOYKM IEPECEUYEHUs MEIMAH TPEyrosibHMKa (LIEHTpa Macc) B
peLIeCHUH 3a1ay.

—_— BHaHeTB IOHATHEM CpCI[HCfI JIMHUW TPCYTOJIbHUKA W TpalcCluun, MNPUMCHATH HX
CBOMCTBa Ipu PCIICHUU T'COMCTPUICCKHUX 3aJiay. ITonwp30BaThCs TeopeMoﬁ ®daneca u TeopeMoﬁ
O IPOHNOPHHUOHAJIBHBIX OTPE3KaAX, IPUMCHATL UX IJId PCHICHUSA MMPAKTUYCCKUX 3aaa4.

— HpI/IMeHSITB IIpU3HAKU HOI[OGI/I}I TPCYTrOJIbHUKOB B pCIICHUU I'COMCTPUYICCKUX 3a1a4.

—  Tlonw3oBatbcst Teopemoit Iludaropa miast pemeHuss TeOMETPUYECKUX U MPAKTUIECKUX
3a1a4. CTpOUTh MaTEeMAaTUYECKYIO MOJENb B IMPAKTHUECKUX 3aJadax, CaAMOCTOSITENILHO JIeaTh
4epTEX U HAXOAUTh COOTBETCTBYIOUINE JUINHBI.

— BHaHGTB MOHATUSMU CHHYCA, KOCHMHYCAa W TaHI'CHCa OCTPOTro Yyrja HnpsAMOYIOJIbHOTO
TPCYrOJIbHUKA. ITonp30BaThCs ATUMU MOHATHSIMH JJI pCIICHUSA MPAKTUYCCKUX 3a1a4.

—  Bpbluncnars  (pa3auuHBIMM - CHIOCOOAMM) IUIOLIAAbL TPEYroJIbHHKAa U IUIOLIAAH
MHOTOYTOJIbHBIX ~ (uryp (mosb3ysch, TIJie HEOO0XOIUMO, KalbKyinaTopoMm). IIpuMeHsATh
IIOJIyYEHHBIE YMEHUSI B IPAKTUYECKUX 3a4a4ax.

— Brnageres MOHATHSMM BIOMCAHHOTO M LIEHTPAJBHOTO YIja, UCIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX yriax, yriiax Mexay XOopJaMu (CeKYIIMMH) U yrie MeXAy KacaTelbHON U XOpoi
MIPU PEIICHUH TEOMETPUUECKHUX 3a/1au.

—  BuiageTs noHATHEM ONMCAHHOIO YETHIPEXYTOJIbHHUKA, IPUMEHITH CBOMCTBA OIMCAHHOTO
YETBIPEXYTOJIBHUKA ITPY PELICHNN 3aa4.

—  IlpumeHsTh TONyYEHHBbIC 3HAHHS HAa MPAKTUKE — CTPOUTh MATEMaTUYECKHUE MOJIETH
JUIsL 3a7la4 peajbHOM KU3HU U MPOBOJUTH COOTBETCTBYIOIIME BBIYHCICHHUS C MPUMEHEHUEM
Mo100Us U TPUTOHOMETPHH (TIONIB3YACh, II€ HEOOXOANMO, KaIbKYISATOPOM).

9 kiacc

— 3HaTh TPUTOHOMETPHYECKHE (QYHKIMHM OCTPBIX YIJIOB, HAaXOIUTh C HX MOMOIIBIO
pa3zIuyYHbIE  AJIEMEHTHl MPSAMOYIOJBHOTO  TPEYTrOJbHHMKA  («pEIIEHHE MPSMOYIOJIbHBIX
TPEYroJabHUKOB»). HaxoauTh (C MOMOIIBI0 KaJbKYJIATOpPA) JJIMHBI U YIJIBI JIJISl HETAOJIUYHBIX



3HAUYEHUH.

— ITons3oBaThCA (I)OpMy.]'IaMI/I IMPUBCACHUSA )51 OCHOBHBIM  TPUT'OHOMCETPHUYCCKUM
TOXKIACCTBOM IJIsI HAXOXIACHUA COOTHOILICHUM MCXKAY TPUTOHOMETPUUCCKUMU BCIIMYMHAMMU.

—  Hcnonb3oBaTh TEOpEMbI CHHYCOB U KOCUHYCOB JJISI HAXO0XKJACHUS PA3JIMYHbBIX 3JIEMEHTOB
TPEYroJbHHUKA («PEIICHUE TPEYTOJbHUKOBY»), MPUMEHATh WX MPU PEIICHUU T'€OMETPHUECKHUX
3azad.

— Bnagmetep moHsATHSMH TipeoOpa3oBaHUs MOJOOWS, COOTBETCTBEHHBIX 3JIEMEHTOB
nmoaoOHbIX ¢uryp. Ilomp3oBaThCs CBOWCTBAMHM TOMOOHMS TPOM3BOJIBHBIX (QUTYP, YMETh
BBIYUCIIATH JUTMHBI U HAaXOIWTh YTIIbI y MOMO0OHBIX (uryp. [IpumensTsh cBoiicTBa momgoOus B
MPAaKTUYECKHX 3a/1a4aX. ¥YMETh MPUBOAUTH TIPUMEPHI TOTOOHBIX (PUTYp B OKPYKAIOLIEM MHUPE.

—  Tlonb3oBaThcsl TEOpEMaMu O MPOU3BEECHUN OTPE3KOB XOP/, O MPOU3BEIECHUN OTPE3KOB
CEeKYILHUX, O KBaJpaTe KacaTeIbHOM.

— ITlomp3oBaThCs BEKTOpaMH, MOHUMATh HMX TEOMETPUYECKUH W (PU3MUECKUH CMBICI,
NPUMCHATh UX B PCHICHUU T'COMCTPUUCCKHUX U (i)I/I?)I/ILIeCKI/IX 3a1a4. HpI/IMerlTI) CKaJIIpHOC
MIPOU3BEICHNE BEKTOPOB IS HAXO0XICHUS JUIUH U YTJIOB.

— ITonms30BaThCs MCTOAOM KOOpJAMHAT Ha IIIOCKOCTH, HNPUMCHATHL €ro B PCUHICHUN
TCOMETPUUCCKHUX U NMPAKTUYCCKUX 3a1a4.

—  Biagets NOHATHAMM IPAaBUJIBHOTO MHOTOYTOJIbHMKA, JJIMHBI OKPY>KHOCTH, JJIMHBI 1yTH
OKPY’KHOCTH W paJUaHHOM Mephl YIVIa, YMETh BBIUMCIATH IUIOIIAAb Kpyra M €ro 4acTei.
[IpuMeHATh MONyYeHHbIE YMEHHS B IPAKTUYECKUX 3a/1a4ax.

— Haxonutps ocu (Win LEHTPBI) CUMMETPUM (QUTYpP, TPUMEHATH JIBUKEHUS IJIOCKOCTU B
MIPOCTEMNIINX CITydasx.

—  IIpuMeHATH MOJIy4eHHBIE 3HAHUS HA NIPAKTUKE — CTPOUTH MAaTEMATUUECKUE MOJEIIU
JUIS 3a]1a4 peajibHOM JKU3HU U IIPOBOAUTH COOTBETCTBYIOIINE BBIYUCIICHUS C IPUMEHEHUEM
1o100usl ¥ TPUTOHOMETPUUYECKUX (PYHKIUH (IOTIB3YyACh, I1Ie HEOOXOUMO, KAJIbKYISATOPOM).



TEMATUYECKOE IINITAHUPOBAHUME YUEBHOT'O KYPCA(IIO 'TOJAM OBYYEHUN )

7 knacc (He MeHee 68 u)

MePBUYHBIC MIPE/ICTABICHHUS
0 PaBHBIX (KOHTPY?HTHBIX)
¢urypax. Tpu mnpusHaka
paBEHCTBA TPEYTOILHUKOB.
[MpusHaku paBeHCTBa
HPSIMOYTOJTEHBIX
TpeyroabHUKOB. CBOHCTBO
MEeIMaHbl MPSMOYTOJIBHOTO
TpeyroJbHUKA.
PaBHOOEpEHHEIE u
PaBHOCTOPOHHHUE
TpeyroabHUKH. [Ipu3Haku
u CBOMCTBa
paBHOOEIPEHHOTO
TpeyrojbHUKA.

IIporuB Gombiiel CTOPOHEI
TPEYTrOJIbHUKA JEKUT
Oompmmit yrou. [Ipocreiimme
HEPABEHCTBA B T€OMETPUH.
HepaBeHcTBO TpeyrosibHuKa.
HepaseHcTBO 10MaHOI.
[IpssmoyrosbHBIN
TPEYroJbHUK CyrioM B 30°.

PaBHOOEPEHHOTO, PABHOCTOPOHHETO TPEYTONbHUKOB; OHCCEKTPHUCHI, BBICOTHI, MEIWAHbI
TPEYTroJbHUKA; CEPEANHHOTO MEPIEHANKYIAPa OTPE3Ka; HEPUMETPATPEYTONbHHKA.

@ opMyJIMPOBAThL CBOMCTBA U NIPU3HAKY PABHOOEAPEHHOIO TPEYrOJIbHUKA.

CTpouTh uepTexHU, pelIaTh 32Ja4H C [IOMOILBIO HAXOXKAECHUS PaBHBIX TPEYrOJIbHUKOB.
IIpuMeHATH NPU3HAKU PABEHCTBA IIPSIMOYTOJIHBIXTPEYTOJIbHUKOB B 337a9aXx.

Hcnonb3oBaTh HU(GPOBBIE PECYPCHI ISl HCCIEJOBAHUS CBOMCTB M3y4aeMbIX (QUTYD.

3HAKOMHTBCS ¢ HCTOPHeli Pa3BUTHS TEOMETPUH

Haspanue DJIEKTPOHHbIE
pasnena (TeMbl) (uu¢poBbIe)
Kypea (unciio OcHoBHOE cojJep:kaHue OcHOBHBIE BH/IbI 1eITEJIbHOCTH 00y4aloIIuXcst obpazonaTemsubie
4acoB pecypebl
Ipocreiimue [pocreiimue ®opMyJIHMPOBATH OCHOBHBIC IOHATHS U ONPENEICHUS. Poccuiickas
reoMeTpH4ecKue IeOMETPUUYECKUE OOBEKTHI: Pacno3HaBaTh n3ydeHHBIC TEOMETPHUECKHE (DUTYPEI, ONpedesiTh HX B3aHMHOE PACIIONIOKCHHUE, 3JIEKTPOHHASI
¢urypbl 1 X cBoiicTBa. TOYKH, TPSIMBIC, JIyYHM H BBINOJIHATH ‘lepTéKvHO YCJIOBHIO 3a/1a4H. LIK0JIA
I/ISMepeHl/le YIJIBI, MHOTOYTOJIBHUK, HpOBOHI/lTb HpOgTeI/IH.II/Ie TIIOCTPOCHHUA C ITIOMOIIBIO
reoMeTpHYECKUX JIOMaHasl. LPKYILT 1 JIHCHKH.
BeIMYHH CMeKHBIC H BepPTHKAIBHBIE H3mepsiTh HHEHHBIE U YTIIOBbIE BETUYNHBI TEOMETPUYECKHUX U MPAKTHUECKHX O0BEKTOB.
yrusl. PaGora ¢ OnpeaensiTb «Ha T71a3» pa3Mepbl PealbHBIX 00BEKTOB, MPOBOAUTH TPYOYIO OLIEHKY UX
(14 v) HPOCTEHIIMMU YEePTEKAMH. pasMepoB.
W3MepeHne JMHERHBIX | PemaTh 3a1aun Ha BBIYUCIICHUE JUIMH OTPE3KOB U
YIJIOBBIX BEJIMYUH, BEIIMYHH YTIIOB.
BBLIYMCIICHUE OTPE3KOB U Pemats 3aauu Ha B3aUMHOE PACIOJIOXEHNE I'€OMETPHIECKHX (QUTYD.
YTIIOB. IpoBoauTh Ki1accH(UKAIUIO YIIIOB, BHIMHCIATH JIMHEIHBIC U YIJIOBbIC BEIMYNHEI, MTPOBOAHTH
[lepumerp u momans HEOOXOJMMBbIE J0Ka3aTelIbHbIE PACCYXKICHUS.
¢huryp, co-TaBICHHBIX U3 .
NPAMOYTOIEHUKOB 3HAKOMHTBLCS € HCTOPHE Pa3BUTUSL T€OMETPUU
Tpeyroabnuku (22 4) [onsTue 0 paBHBIX Pacno3HaBaTh napbl paBHBIX TPEYTrOJbHUKOB Ha TOTOBBIX YEPTEXax (C yKa3aHHEM IPU3HAKOB). Poccuiickas
TpEyrojabHUKaX u BruIiBoanTh CriencTBYS (PAaBEHCTB COOTBETCTBYIOMINX AJIEMEHTOB) U3 PAaBEHCTB TPEYTOJILHUKOB. 3/1eKTPOHHAS
®opMyIHPOBATH  ONPENEICHUS:  OCTPOYrOJBHOTO, TYIIOYTOJIBHOTO, HPSIMOYTOJBHOTO, MIKO0JIa




HepBI;Ie TIOHATHUSA O
JI0OKa3aTCJIbCTBAX B r€OMETPUN

Hapauiejabnblie [apaiiensHsle  TpsMbIE, ®opMyJIHPOBATH NOHATHE [IAPAIUICIBHBIX IPAMBIX, HAXOAHTh IPAKTHYCCKUE IIPUMEPHL. Poccuiickas
HpsIMBIE, CyMMa ux  cpodicrea,  Ilareiii H3yuats cBoiicTBa yIiIoOB, OOpa30BaHHBIX NPH IIEPECEUECHHH ITapajUIeNbHBIX HPSMBIX JICKTPOHHAA
ylriIOB TpeyroILHuKa ocrynaT Epxinna. cexywedl. IlpoBoanTh J0Ka3aTeNbCTBA NAPALICIBHOCTU JIBYX MPSAMBIX C IIOMOLIBIO YITIOB, mKoJIa
(14 9) Hakpecr JexKammue, 00pa30BaHHBIX MPU MEPECEUSHUH 3TUX MPSIMBIX TPeTbel MpsIMOi. BhIYMEAATH cyMMy yIJIoB

COOTBETCTBCHHbIC u TPEYroJIbHUKa U MHOI'OYTOJIbHUKA.

OJTHOCTOPOHHHUEC YIJIbI Haxomuts uuncnoBele u OyKBEHHBIC 3HAUGHWS YIJIOB B TIEOMETPHYECKHX 3ajadax C

(oOpasoBanHbIE npu HCIIOJIb30BAaHUEM TEOPEM O CyMME YTJIOB TPEYI0JIbHUKA 1 MHOTOYTI'OJIbHUKA.

nepeccaCHun 3HAKOMHTBLCS ¢ UCTOPHEi Pa3BUTHUS TEOMETPHH

napajuleabHbIX MPAMBIX

CeKyILEeH).

[lpusnak mnapaniensHOCTH

IpSIMBIX 4€pPe3 PABEHCTBO

pacCcTosHUM  OT  TOYEK

OJIHOW MpsIMOW 110 BTOpOM

MIPSIMOH.

Cymma yIJI0B

TpeyroibHUKA u

MHOTOYTOJIBHUKA.

Buemnue YIJIbI

TpEeYrolbHUKA
OKpYyKHOCTB OKpY)XHOCTb, XOpIbl U ®opMyJIMPOBATH  ONpeIeJeHUsl. OKPY)KHOCTH, XOpJbl, JUaMerpa M KacaTelbHOH K Poccuiickas
H KpYT. JIMAMETPBI, WX CBOMCTBA. okpyxHocTu. M3y4aTh HX CBOMCTBa, IPU3HAKU, ¢TPOUTHL ueprexu. MceaenoBarb, B TOM 3JIEKTPOHHAA
I'eomerpuyeckue Kacarenbuas K 4yciIe UCI0Jb3Ysl HH(POBBIE PeCypChl: OKPYKHOCTb, BIMCAHHYIO B YIOJI; IEHTP OKPYKHOCTH, IKo0JIa
IOCTPOEHHA OKpy)HOCTH. OKPYKHOCTb, BIIMCAHHOM B yroJj; paBEeHCTBO OTPE3KOB KaCATENIbHBIX.
(14 v) BIIMCAHHAS B YOI Hcnoan3oBats Metoq I'MT 1t nokasarenscTBaTeopeM O IepecedeHIH OUCCEKTPHC YTIIOB

[ousrtue o I'MT, TPEYrONbHUKA ¥ CEPENUHHBIX NEPIEHINKYISAPOB K CTOPOHAM TPEYTONBHUKA C IMIOMOIIBIO

IpUMEHEHHE B  3ajauax. I'MT. OBaageBaTh NOHSATHIMHU BHI/IVCZiHHOI\/'I U ONMCAaHHOMOKPYKHOCTEN TPEYroJIbHUKA,

Buccekrpuca u HAXOAUTH LEHTPBIITUX OKPYKHOCTEH.

cepenuHHBIIT Pemiate OCHOBHBIE 3aJa4yd Ha TOCTPOEHHE: yIIa, PABHOTO JIAHHOMY; CEPEAUHHOIO

TIepIIEHIUKYIIAP Kak NEPIECHAUKY/SIpa [JaHHOI'O OTPE3Ka; NpPsAMOH, IPOXOJAIIEH 4Yepe3 NaHHYI0 TOYKYy H

reoMeTpHUecKie MecTa TIPIICHIUKYISIPHOM TaHHOW TPSIMOH; OWCCEKTPUCHI IAHHOTO YIJIA; TPEYrOIBHUKOB IO

TOYEK. Pa3IM4YHbIM DJIEMEHTAM.

Opr)KHOCTI), Ol CcaHHas 3HAKOMHTHCS C HCTOpﬂeﬁ pasBUTHA IT€OMETPUN

OKOJIO TpeyroibHUKA.

Brniucannas B TpeyrojbHUK

OKPYKHOCTb.

[Ipocreiimue  3amaun  Ha

IIOCTPOEHHUE
IToBTOpennue, TloBTOpenne u o6obmeHNEe Pemrate 3aga4yM Ha IOBTOPEHME, WJUIOCTPUPYIOLIME CBA3M MEXKAY DPA3IMYHBIMM YaCTAMHU Poccuiickas
00001eHUe 3HAHMIT OCHOBHBIX  TOHSTHH ¥ Kypca 3/1eKTPOHHAS
(4 v) METOJIOB Kypca 7 Kiacca mKoJia




8 kiacc (He MeHee 68 )

HasBanmue pa3agena

HpaKTI/I‘ISCKOS IIPUMCHCHUEC

Jloka3pIBaTh TPH MPH3HAKA MOA00HS TPEYrOILHIKOB.

IIpuMeHATH TMONydYEHHBIE 3HAHUS TPU PEUISHMNM T€OMETPUYECKMX U TPAKTHUECKUX
3azad.

3HAKOMMTBCSI ¢ HCTOPHEi pa3BUTUS T€OMETPUH

(TemB1) OcHOBHOE comepiKamHue OcHOBHBIE BU/bI 1eATEIbHOCTH 00yYAIOIUXCS (911?:;;53:;;%
Kypca (YHCI0 4acOB) 00pa30BaTeJIbHbI
e pecypcsl

YeThIpEXyroibHUKA [lapamienorpamm, €ro mnpU3HAKM U M3006paikaTs M HAXOAUTh HAa YEPTEXKAX UCTHIPEXYTONBHUKM pPA3HBIX BHAOB M HX Poccuiickasn
(12 ) CBOICTBa. YactHbie clrydau JJIEMEHTBHI. 3JIEKTPOHHAS IIK0JIa

napauieorpaMMoB  (IIPSIMOYTOJIBHHK, @opMyIMpOBaTh  ONpedesieHHsI: IapajulesiorpaMMa, —IpsSMOYTOJbHUKA, pomOa,

pom0O, KBazpar), WX TPHU3HAKA U KBajipaTa, Tparenuy, paBHOOOKOH Tpamenuy, IPpsIMOYToIbHOH Tparenuu.Jloka3piBaTh H

cBoifctBa. Tpamemms. PaBHOOOKas u HCHOJb30BATh NPH pelleHHH 3aa4 TPH3HAKW W CBOWCTBA: IapajuienorpaMma,

IPSMOYTOJIbHAsT TPAMEIHN. MIPSIMOYTOJIbHUKA, poMOa, KBaJpaTa, Tparennuy, PaBHOOOKOH Tpamelny, MpIMOyTOIbHOH

YnaBoenne wmenuansl.  LleHTpanbHas Tpaneuuu.

CHMMETPHSI IIpuMeHATH MeTOA yBOCHUS MEIMAHBI TPEYTOIBLHHKA.

Hcnoan3oBaTh 111 pOBEIC PECYpPCHI VIS HCCICAOBAHMS CBOMCTB M3ydaeMBIX (QHTYD.
3HAKOMHTBCS ¢ HCTOPHUell Pa3BUTHS TEOMETPUH

Teopema ®aneca u Teopema daneca u Teopema O IIpoBoanTh HOCTPOEHHS C IIOMOLIBIO LIUPKYJISA M JUHEHKH C HCIOJIb30BaHUE TCOPEMbI Poccuiickas
Teopema o MPOMOPIHOHANBHBIX OTPE3KaxX. Qdageca W TEOpeMBl O MNPOMOPHUOHANBHBIX OTPE3KAaX, CTPOMTH UETBEPTHIH 3JIEKTPOHHAS 1IK0JIa
NPONOPIHOHATBHBIX Cpennsist JIMHUS TpEeyroNbHUKA. MIPOMOPIHOHANBHBIA OTPE30K.
0Tpe3Kax, moo0HbIe Tpareuns, e€ cpeHss JIUHMS. IIpoBoaUTH 10KA3aTEIBCTBO TOTO, YTO MEIUAHBI TPEYTOJIbHUKA MIEPECEKAIOTCS B OAHOM
TPeyroJbHUKH IIponopumonansHble OTpe3KH, TOUKE, U HAXOJUTh CBS3b C LIEHTPOM MacC, HAXOAUTh OTHOLICHUE, B KOTOPOM MEIUaHBI
(15 v) MOCTpOEHHE 9eTBEPTOrO JIETATCSI TOYKOH MX MepPeCeUeHNs.

MPOMOPIIHOHAIFHOTO OTPE3Ka. Haxoaure 1onoOHBIE TPEYrONLHMKH HAa TOTOBBIX dUepTekax C  yKa3aHHEM

CpoiicTBa LEeHTpa Macc B COOTBETCTBYIOIIUX MPU3HAKOB MMOJOOHS.

TPEyroJbHUKE. Pemath 3ajaum Ha 1OROOHBIE TPEYTOJbHUKH C TIOMOIIBIO CaMOCTOSITEILHOTO

[MTonoGubIe TPEYroJbHUKH. Tpu MIOCTPOCHHUS YePTEeXEH U HaXOXKICHHUS MOIOOHBIX TPEYrOILHUKOB.

NpU3HAKa II0J00MS  TPEyroJIILHUKOB. IMpoBoanTh K0Ka3aTENBLCTBA C UCIIOIE30BAHHEMITPU3HAKOB MOI00MS.




Ilnomanm.
Haxoxnenue
miomaaei
TPEYroJibHUKOB

H MHOTOYTOJbHBIX
¢uryp. [lnomamn
noo6ubIX Qpuryp (14
1)

[NonsTre 00 00IIEH TeOpUH TLTOLIA TIH.
DopMyabl A1 TUIOIMAAU TPEYroNbHUKA,
napasuiesiorpaMmma. OTHo1IeHNE
IJIOMAZed TPEeyrojbHUKOB C OOIINUM
OCHOBaHHMEM MIIN 00IIEH BBICOTOI.

Beluncnenue  muomaged  CIOMKHBIX
¢uryp uepes pazOHMeHHME Ha HYACTH U
JIOCTPOCHHE.

IInomanu duryp Ha KieTUaTOH Oymare.
ITnomanu MOJOOHBIX ¢uryp.
Beraucnenne mmomaneit. 3amaum ¢

NPaKTHYECKUM cofiepikaHueM. Perienue
3aza4 c HIOMOIIBIO Meroza
BCIIOMOTATEIbHON TUIOMIA M

OBnaseBaTh MePBHYHBIMH TNPeACTABIEHUSIMU 00 00miel Teopuu Tomamy (Mepsl),
¢GopmyIMpoBaTH CBOWCTBA IUIOLIAAH, BBISICHATD UX HATJISIAHBIN CMBICIL.

BeiBoauTHL (opMynbl IUIONmIAAM HapajuienorpaMMma, TPEYrojbHHKA, Tpameuun |3
(opMyIIBI IJIOMIA M IPSIMOYTOJIbHIKA (KBaIpaTa).

BbIBOAMTE (HOPMYITBI IIIOMIAAN BBITYKIJIOTO YETHIPEXYTOIbHIKA Yepe3 AUarOHaIN U yroJl
Mexny Humd. HaxomuTh miomaan ¢uryp, n300paK€HHBIX Ha KieTdatod Oymare,
HCIO0JIb30BATh pPa30MeHNEe Ha YaCTH U JIOCTPOCHHE.

Pa30upare npumepbl HUCIOIb30BAaHMs BCIIOMOraTeIbHOM IUIOIAAM MU PEIICHUS
TeOMETPHUIECKHX 3a71ad.

HaxoauTte mnomaay nogo6HEX GUryp. BeIYHCIATh TUIOMAAN Pa3IHIHBIX
MHOTOYTOJILHBIX(PUTYP.

Pemats 3aa4m Ha IUIOIIA/b C TPAKTUYECKUM COZIEpKaHHEM

Poccuiickasn
3J1eKTPOHHAS IIKO0JIa

Teopema Iludaropan
Ha4aJ1a TPUTOHOMeTPHHU

(10 v)

Teopema [udaropa, e€ noka3areabCTBO
n mnpumeHenue. OOpaTHas Teopema

TTudaropa.

OmpeneneHUE  TPUTOHOMETPHYECKHX
GbyHKIMit 0CTpOro yria,
TPUTOHOMETPUYECKNE COOTHOLICHHS B
HPSIMOYTOJbHOM TPEyToJNbHUKE.
OcHoBHOE TPUTOHOMETPUYECKOE
TokaecTBO.  COOTHOMIGHHS — MEXKIY
CTOPOHAMH B HPSMOYTOIbHBIX

TpeyrojbHUKax cyrinaMmu B 45° u 45°;
30°u 60°

Jloka3piBaTh Teopemy [ludaropa, Mcroab30BaTh

¢€ B IPaKTUYCCKUX BBHIYUCIICHUAX. POPMYIMPOBATH ONPEACICHUS
TPUTOHOMETPUYECKUX (DYHKIMI OCTPOTO yriia, MPOBEPSITh UX KOPPEKTHOCTH.
BbIBOAMTH TPUTOHOMETPHUYECKHE COOTHOLICHHUS BIIPSIMOYTOJIbHOM TPEYTrOJIbHUKE.
UccienoBaTh COOTHOIIGHHS MEXIY CTOPOHAMH B INPSIMOYTOJNBHBIX TPEYrolbHUKAX C
yriamu B 45° n 45°; 30° u 60°.

Hcnoab3oBaTh GpopMyIsl IPUBEACHHS 1 OCHOBHOE TPHTOHOMETPHUIECKOE TOKAECTBO IS
HaXOK/ICHUS COOTHOIICHHI MEK/Ty TPUTOHOMETPHIECCKUMHU QYHKIMSAMH PA3JIMYHBIX OCTPBIX
YIJIOB.

IpumeHATH MONYyYCHHBIC 3HAHMS U YMEHUS NIPUPELICHUM NPAKTHUYCCKUX 3a/ad.

3HAKOMHTBCS € HCTOPHUell Pa3BUTHS TEOMETPUH

Poccuiickan
3JIeKTPOHHAS HIKOJIAa

Yribl B OKPY/KHOCTH.
Buucannbie

U ONHCAHHbIE
YeThIPEeXyroIbHUKH.
Kacarenbnbie

K OKPYZKHOCTH.
Kacaunne oxpy:xHocreii

(13 v)

BriucanHble U IIEHTpaJIbHBIC YIJIbI,
YIoJI MEX/y KacaTeJIbHON U XOpIOH.
Vel MEXIy XOpJaMU U CEKYIIUMH.
Brmcannsie u onmcaHHBIE YETHIPEX-
YTOJNBHHUKH, UX MPU3HAKH U CBOMCTBA.
IIpumMenenue 3Tux CBOUCTB

NP PELIEHUN T€OMETPUIECKUX 3a-
Jad.

BsauMHoe pacnonoxeHue aByx
okpyxHocrell. Kacanue okpyxHocTei

@opMyIMPOBATH OCHOBHBIEC OIPE/ENICHNUS, CBSI3aHHBIE C YIIIAMH B Kpyre (BIIMCAHHBIH
yTOJ, IieH-

TpaNbHBIA yrom).

HaxoauTs BIMCaHHBIE YIIIBL, OMUPAIONINECS Ha OHY AYTY, BBIYUCIATH YTl C IOMOIIEI0
TEOPEMBI O

BIIMCAHHBIX YIJaX, TEOPEMbl O BIHMCAHHOM YeTPEXYrOJbHUKE, TEOPEMBI O IIEHTPATbHOM
yrie.

HccenenoBath, B TOM 9HCiIe ¢ TOMOIIBIO IU(POBBIX

pecypcoB, BITICAaHHBIE U ONUCAHHBIE YETBIPEX-

YTOJILHUKH, BBIBOAMTH MX CBOMCTBA U MPU3HAKH.

Hcnosib30BaTh 3TH CBOICTBA U NPU3HAKU ITPU PCIICHUH 3a1a4

Poccuiickasn
JJIeKTPOHHAS IIKOJIAa




IoBTOpenue, 0606mEeHHE
3HaHMIi

(49

[loBTOpEHNE OCHOBHBIX MOHATUN U
METOJIOB KypCOB 7 U 8 KIIacCoB,
000011IeHNE 3HAHUIT

Pemats 3asaun Ha MOBTOpPEHHE, MILTIOCTPUPYIINE CBA3M MEXIY Pa3IMIHBIMU YacTIMU

Kypca

Poccuiickasn
3J1eKTPOHHAS IIK0JIa

9 knacc (He meHee 68 1)

Ha3Banmue pa3aena

Pemenne TpeyroibHUKOB
(16 )

yria. Teopema KOCUHYCOB.
(O06061ménHas) TeopemMa CHHYCOB (C
pamu-

YCOM OIMCAaHHOHU OKpyxHocTH). Ha-
XOXKIEHHE IJTMH CTOPOH 1 BETHIUH
YIJIOB TPEYrOJBLHHUKOB.

Dopmyna MIOMALN TPEYTOIbHHKA
4yepe3 ABE CTOPOHBI M YroJl MEXIY
Humu. ®opmyia miiomaau
YeTHIPEXyroJIbHUKA Yepe3 ero AuaroHalH
U YTOJI MEKAY HUMH.

IIpakTHyeckoe npuMeHeHHE JOKa3aHHBIX
TeopeM

(c pagmycoM ONMCAaHHOW OKPYKHOCTH).

Pemath TpeyroabHUKH.

Pemath mpakTudeckue 3a1auu, CBOAAIINECST K Ha-
XO0XKJICHUIO Pa3]IMYHbIX IEMEHTOB TPEYroJIbHUKA

OcHOBHBIE BU/bI 1eITCIbHOCTH 00y4aI0LHXCSI DJIeKTPOHHbIE
(TeMbI) OcHOBHOE coJep:KaHue (unppoBbIe)
Kypca (4HCI0 4acoB) oGpa3oBaTejbHbIE
pecypcbl
Tpuronomerpus. OmnpezneneHye TPUrOHOMETPUIECKUX @opMyIMPOBATH ONPeIesIeHUsI TPUTOHOMETPHUYECKUX (QYHKIUH TYIBIX U MPSIMBIX Poccuiickas
TeopeMbl KOCUHYCOB U ¢ynxnuit yrinos ot 0° qo 180°. YIJIOB. 3JIeKTPOHHAS HIKOJIAa
CHHYCOB. Kocunyc u cunyc npsmoro u Tyrnoro BbIBOAUTB TEOPEMY KOCHHYCOB M TEOPEMY CHHYCOB

IIpeoGpa3oBanue
nonodusi. Merpuyeckue
COOTHOIIEHHS

B OKPYKHOCTH

(10 )

[NousiTe 0 TpeoOpa3oBaHUM TOJO-
ous.

COOTBETCTBEHHEIE DJIIEMEHTHI ITOA00HBIX
¢uryp.

Teopema 0 MPOM3BEICHUN OTPE3KOB
XOpJI, TeopeMa O MPOU3BEICHUH
OTPE3KOB CEKYIIUX, TCOpEeMa O KBaapaTe
kacatenpHON. [Ipumenenue B

PEIICHUH TEOMETPHUYECKHX 3a1a9

OcBauBaTh MOHATHE ITIPe0OPaA30BAHUS OO0

HccaenoBarh OTHOLICHHE JTMHEHHBIX JJIEMEHTOB

¢uryp npu npeobpazosannu nonobus. Haxoaurs

IpUMepBl TO100MsT B OKpYKaromleil NelCTBUTENFHOCTH.

BBIBOANTH METPUUECKHE COOTHOIICHHS MEXY OT-

pe3KaMH XOpJ, CEKYILIMX M KacaTeJIbHBIX C HCIIO0JIb30BAaHUEM BITUCAHHBIX YIITIOB U
NIOOOHBIX TPEYTOJILHUKOB.

PemaTh reoMeTpHYECKHE 3a/1a4K M 38141 U3 PEATIbHOM )KH3HH € UCIOJIb30BaHUEM
MO/I00HBIX TPEYTOJIBHUKOB

Poccmiickasn
JJIEKTPOHHAS LIK0JIA




BekTopsi(12 u)

Omnpenenenre BEKTOPOB, CIOKEHHE U
pa3HOCTh BEKTOPOB, YMHOXEHUE
BEKTOpa Ha YHCIIO.

Dusnyeckuil U reoMeTPUIECKUN CMBICI

BEKTOPOB.
Pasnoxxenue  Bekropa 1Mo OBYM
HEKOJUTHHEapHbIM BEKTOpaM.

Koopaunate! BekTopa.

CkayisipHOe TIPOM3BE/ICHUE BEKTOPOB,
€ro IpUMEHEHUE JUIi HaxXOXKJACHUs
JUTAH U YTJIOB.

Pemenne 3a1a4 ¢ MOMOIIBIO BEKTOPOB.

IIpuMeHeHMe BEKTOPOB IS peLIeH s
3a/1a4 KHHEMAaTUKU U MEXaHUKU

Hcnonb30BaTh BEKTOPHI KaK HANpPABICHHBIC OTPE3KH, UCCJIe0BATH T€OMETPHUCCKHH
(mepemerienne) U GU3NYECKUil (CHIIa) CMBICITBI BEKTOPOB.

3HaTh ompegeeHHsi CyMMbl U Pa3HOCTH BEKTOPOB, YMHOXKEHMs BEKTOpa Ha YHUCIIO,
HCCJIeI0BATh TEOMETPUUCSCKUH M (PH3HIECKHH CMBICIIBI 3THX OIePaLi.

Pemats reomMerpudecKue 3aJa4n ¢ UCIIOIE30BAaHIEM BEKTOPOB.

PackiagbiBaTh BEKTOP 10 IBYM HEKOJIMHEAPHBIM BEKTOPAM.

Hcnonb3oBaTh CKalsIpHOE IPOU3BEIEHUE BEKTOPOB, BBIBOAUTH €r0 OCHOBHBIE
cBoifcTBa.

Bbruncasite cymmy, pa3HOCTb U CKaJISIPHOE IIPOU3BEACHUE BEKTOPOB B KOOPAMHATAX.

Hp](IMeHﬂTL CKaJEIPHOEC IMTPOU3BEACHUEC TSI HAXOXKACHUA JIMH U YTIJIOB

Poccuiickan
JIEKTPOHHAS HIKOJIA

JlekapToBbI
KOOP/AMHATHI
miaockoctu (9 )

Ha

JlekapToBbl KOOpIMHATBl TOYEK Ha
IJIOCKOCTH.
VYpaBHeHue IIPSIMOH. Yrnosoit

K0d(h(UIMEHT, TAaHTeHC yIiia HAKJIOHA,
napajuiesbHble U IIEPIEHANKYISPHbIC
HpsiMBbIC.

VpaBuenne oxpyxHoctH. Haxoxaenue
KOOpAWHAT TOYEK TIepeceIeHHs
OKPY)KHOCTH U TIPSIMOIA.

Meron KOOpIMHAT NPU pELIEHUU
reoMeTpUYECKUX 3ajad.
Hcnonp3oBaHne MeTofa KOOPAWHAT B
MPaKTHIECKUX 3a/adax

OcBauBaTh NMOHATHE IMPSIMOYTOJIBbHON CHUCTEMbI KOOPIMHAT, AEKAPTOBBIX KOOPIHHAT
TOYKH.

BeIiBoANTH ypaBHEHHE NPSMOM U OKPYXHOCTH. BbIAeasiTh TONHBIN KBampar s
HaXOXKIEHHS IEHTPal pagnyca OKPYKHOCTH MO €€ ypaBHEHUIO.

Pemath 3agaym Ha HAXOXJICHHE TOUEK IEPECEUEHMS TPSIMBIX M OKPYXKHOCTEH C
MIOMOIIBIO METO/Ia KOOP/IHHAT.

Hcnoan3oBaTh CBOMCTBa yrimoBoro kod((GHIMEHTa MPsIMON MPU PEIIeHNH 3aj1ad, s
OIIPE/IENICHNUS] PACIIONIOKEHHS TIPSIMOIA.

IIpuMeHATh KOOPAWHATH! MPH PEIICHUH T€OMETPUUECKUX U MPAKTHUECKUX 3ajad, IS
MIOCTPOCHHSI MaTEMaTHYECKUX MOJIesIell peabHbIX 33134 («METO KOOPIHHATY).
IMoas30BaThCs U1t HOCTPOCHHUS M HCCIICIOBAHMH IU(POBBIMU peCypcaMu.
3HAKOMHTBCS ¢ HCTOPHeli Pa3BUTHS TEOMETPUH

Poccmiickasn
JJIeKTPOHHAS IIKOJIa

IIpaBuiabHbIe
MHOT0YT0JIbHUKH.
JIJIuHA OKPY/KHOCTH B
oAb Kpyra.

Bobluncienne miiomiaaei

(8 )

IIpaBuIbHBIC MHOTOYTOJIBHHKH,
BBIUHCIICHUE HX JJIEMEHTOB. YHCIIO T 1
JUIMHA OKPY)XHOCTH. J[NIMHA TyrH
OKpYXXHOCTH. PajmanHHas mepa yria.
[Tnomane Kpyra u €ro 3JIeMEHTOB
(cexTopa U cerMeHTa). Boruncienue
wIonanei Gpuryp, BKIOYAIOIINX
JIIEMEHTHI Kpyra

@opMyIHPOBATH ONPEACICHNE TPABIILHBIX MHOTOYTOJBHUKOB, HAXOAUTH HX
JNIEMEHTHI.

IMonb30BaThCs NOHATHEM JJIMHBI OKPYKHOCTH, BBEAEHHBIM C TIOMOIIBIO ITPABIIILHBIX
MHOT'OYT'OJIHUKOB, ONIPeesTh YUCIIO T, JUIMHY AYTU U PaJJUaHHYIO Mepy yIia.
IIpoBoanTh nepexoj oT paguaHHON Mephl yria K

rpagycHoil 1 Ha00OpOT.

OmnpenensiTh MWIOMAAs KpyTa.

BeiBoauTh (popmyanl (B rpajycHOH M pajnaHHOM

Mepe) Ui JUIMH AT, IUTOManeil CeKTOpOB M CETMEHTOB.

Beruuceastes mwromann GUryp, BKIIOYAIOMINX dIie-

MEHTBI OKPY)KHOCTH (KpyTa).

Haxoaure miomany B 3a1a4ax peabHOH KU3HU

Poccuiickan
JIEKTPOHHAS HIKOJIA




JIBH:KEHHS NJIOCKOCTH

(6 )

IloHsATHE O ABUKEHUU IIIOCKOCTH.
[TapainensbHblil mepeHoc, TOBOPOT U
cuMmeTpust. OCH U IIEHTPBI CHMMETPHU.
[Ipocrelimue npyUMeHEHHUsI B pEIIEHUU
3a1a4

Pa36upaTe mpuMepHl, WLIIOCTPUPYIONINE IOHATHS JIBIDKCHHS, IIGHTPOB M OCeH
CHMMETPHH.

@opMyIMpOBATh OMpeJeleHNus MapalIenbHOr0 IepeHoca, IOBOpPOTa U OCEBOMU
CUMMETpUH. BBIBOAUTD UX CBOICTBA, HAXOAUTh HEMOJBIKHBIE TOUKH.

HaxoauTh LEHTPBI 1 OCH CHMMETPHI NPOCTEHIINX PUTYP.

IIpuMenaTh napaieNbHBI MEPEHOC M CHMMETPUIO IPU PEIICHHH I'€OMETPUYECKHX
3anad (pa3duparh IPHMEpHI).

Hcnoab3oBaTh Ui TOCTPOSHUS M MCCIEN0BAHNUIN IU(PPOBBIE PECYPCHI

Poccuiickan
JIEKTPOHHAS HIKOJIA

IloBTOpEHue,
00001IEeHHE,
cHCTeMaTH3auus
3HAHMIT

(7 v)

[loBTOpEeHHE OCHOBHBIX MOHATHH U
METOIOB  KypcoB 7—9  KJIaccos,
00001IeHHEe U CHCTEeMaTH3aIMs 3HAHUH.
[Mpocreiimme reomMerpuyeckie QUIypsl

u ux CBOWiCTBA. H3mepenue
TEOMETPUIECKUX BEITHIUH.
TpeyrosipHuKn.

[MapannensHble W TEPHEHANKYIAPHBIE
HpsIMBIE.

OKpyXHOCTb U Kpyr. I'eomerpuyeckue
HOCTPOEHHA. YIJIBl B OKPYKHOCTH.

Brcanabie U OnmcaHHEIS OKPYKXHOCTHU
MHOTOYTOJIbHUKOB.

IIpsimast 1 OKPY’KHOCTb.
UYerblpéxyronbHuky. Brincanusie n
OIHCAHHBIE YETHIPEX YT OJIbHUKH.

Teopema  [ludaropa wu  Havama
TpuroHomerpuu.  Pemenne  o0mmx
TPEYroJbHUKOB.

IIpaBuiibHbIE MHOTOYTOJIBHUKH.
[Ipeobpa3oBaHus IOCKOCTH. JIBIKEHHS.
[Togobue. Cummerpus.

[Tnomans. Beraucnenue romanaci.
[Tnomamy mogoOHBIX GUTYD.

JlexapToBbI KOOPAMHATHI HA TIOCKOCTH.
BekTops! Ha MJI0CKOCTH

OnepupoBaTh MNOHATHAMHU: (QuUTypa, TOUKa, MpsMas, Yrojl, MHOTOYTONbHUK,
paBHOOEAPEHHBIH M PAaBHOCTOPOHHHMH TPEYTONBHHUKHU, TPSIMOYTONBHBIH TPEYrOIbHUK,
MelMaHa, OUCCeKTpUca M BBICOTA  TPEYrOJIbHHKA, IapajuieiiorpamM, pomo,
NPSIMOYTOJIBHUK, KBaJpaT, TParelust; OKPY>KHOCTb, KacaTellbHasl,; PaBEHCTBO M I0JI00He
¢Guryp, TpeyroJbHUKOB; MapaUICIbHOCTD U IIEPIEHANKYISIPHOCTD MPSMBIX, YTOI MEXIY
MIPSIMBIMH, CHMMETpPHUSI OTHOCHTEIIFHO TOYKH U HPSIMOM; JUIMHA, PACCTOSHHE, BEIMINHA
yTIia, TIOMIab, HEPUMETP.

Ucnoab30BaTh (l)OpMyJILI: nepuMerpa “ 1mjomaau MHOI'OYI'OJIbHUKOB,  JIJIMHBI
OKPYKHOCTU U IUIOLIAJAU Kpyra, 00Bnéma IPpAMOYTOJIBHOI'O IapaJljieaenunena.
OﬂepﬂpOBaTb NMOHATUAMM: IpsAMOYTOJIbHAsA cucreMa KOoOpJauHarT, BEKTOP;

HCIOJB30BATh 3TU TMOHATHS Ui MPEACTABJICHHUS JAHHBIX M DPELICHHS 3adad, B TOM
qUcCJie u3 leyFI/IX y‘l66HbIX l'[pellMeTOB.

PemaTh 3agaum Ha MOBTOPEHHME OCHOBHBIX IOHSTHH, MJUIIOCTPALMIO CBS3EH MEXIY
Pa3IMUHBIMU YaCTSIMH Kypca.

Boi0upaTh MeToa [UIs pelleHus 3a1aun.

Pemiath 3ajaum U3 MOBCETHEBHON >KU3HHU

Poccuiickan
3JIeKTPOHHAS IKOJIA




HEJU U3YYEHUSA YYEBHOI'O KYPCA «BEPOATHOCTD U
CTATUCTHUKAY».7-9 KITIACCbBbI

B coBpemMeHHOM ITU(PPOBOM MHpE BEPOSTHOCTh M CTATHCTHKA MPHOOPETAIOT BCE OONIBILIYIO
3HaYMMOCTb, KaK C TOUKHU 3PEHUS IPAKTUYECKUX MPUIIOKEHUH, TaK U UX POJIK B 00pa30BaHuH,
HE00XO0/IMMOM KaXkJJIOMy 4esioBeKy. Bo3pacraeT uncio npodeccuil, Ipu oBlIaJI€HUUKOTOPHIMU
TpebyeTcst xopoiuass 0a3oBast MOJTOTOBKA B 00JacTH BEPOATHOCTH M CTATHUCTUKHU, TakKas
HOJTrOTOBKA Ba)kKHA Il MPOJOJKEHHUsT 00pa30BaHUs M U YCIEIIHOM mpodeccnoHaIbHOR
Kapbephl.

Kaxapiii yenoBek MOCTOSHHO MPUHUMAET PEIICHUs] Ha OCHOBEMMEIOIIMUXCS Y HETO JaHHbIX.
A 11 0OOCHOBaHHOTO TIPUHATUS pEHIEHHS B YCIOBUSAX HEJOCTAaTKa WJIM H30bITKA
UHPOpPMALIMK HEOOXOIUMO B TOM YHCJIE XOPOHIO C(HOPMHPOBAHHOE BEPOSTHOCTHOE W
CTaTUCTUYECKOE MBIIIJICHUE.

VIMeHHO T1O03TOMY OCTpO BCTala HEOOXOAUMOCTh C(HOPMUPOBATH y OOyYarOMIUXCS
(YHKIMOHAIBHYIO T'PAaMOTHOCTh, BKJIIOYAIOLIYyI0 B ce0d B KadyecTBE HEOThEMIIEMOM
COCTaBIIAIOIIEH yMEHHE BOCIPUHMMATh W KPUTHUYECKU AaHAJIM3MPOBATh HH(OpMaLuIo,
NPE/CTaBICHHYIO B pa3IM4YHbIX (opMax, MOHUMATh BEPOSTHOCTHBIM XapakTep MHOIMX
peaNbHBIX MPOIECCOB U 3aBUCUMOCTEH, IPOM3BOIUTH MPOCTEHIIINE BEPOATHOCTHBIE PACUETHI.
3HaKOMCTBO C OCHOBHBIMH NpUHIMMNAMU cOOpa, aHaiu3a W MPEACTABICHUS JAHHBIX W3
pa3MuHbIX cdep KU3HM OOIeCTBA M TOCyJapcTBa NPHOOIIAeT OOydJaronmmxcs K
o0IIeCTBEHHBIM ~MHTepecaM. [3yuyeHHe OCHOB KOMOMHATOPMKM pa3BUBA€T HABBIKU
OpraHuzanuy nepedopa u nojcyéra 4yucia BapuaHTOB, B TOM UYHUCIIE, B IPUKJIAJHBIX 3aJa4ax.
3HaKOMCTBO C OCHOBaMHU Teopuu rpadoB co34aéT MaTeMaTHUeCKUid (yHIAMEHT s
dbopMupoBaHUs KOMIIETEHIIMN B 00JaCTH MHPOPMATUKU U LUPPOBBIX TexHoiorui. [lomrmo
3TOTr0, IPU U3yYEHUHM CTATUCTUKHU U BEPOSATHOCTH OOOTALIAOTCS MPEACTABICHUS y4aluXcs O
COBPEMEHHOM KapTHHE MHUpa M METOJaX €ro MccleoBaHUs, (OpMHUpPYETCs TOHUMAHUE POJIU
CTaTUCTHKH KaK MCTOYHHMKA COLMAIBHO 3HAYMMON HH(POPMALMU U 3aKJIAJbIBAIOTCS OCHOBBI
BEPOATHOCTHOI'O MBIILIIICHMS.

B cooTBeTcTBUY C TaHHBIMU LETSIMH B CTPYKTYpE MPOrpaMMBbl y4eOHOro Kypca «BeposTHOCTB
U CTaTUCTHKA» OCHOBHOW ILIKOJBI BBIJEJIECHBI CIEAYIOIUE COAEPKATEIbHO-METOIUYECKUE
JIMHUU:

«IIpencraBieHue NaHHBIX M OINUCATENIbHAs CTATUCTUKa»; «BeposSTHOCTBY; «DIeMeHTHI
KOMOMHATOpUKMNY»; «BBesieHne B Teopuio rpadoBy.

Copepxanue smHuu «lIpeacraBieHne OaHHBIX M ONMCATEIbHAs CTATUCTHKA» CIIYKUT
OCHOBOH 151 (HOPMUPOBAHMS HABBIKOB pabOThI ¢ MHPOPMALIMEH: OT YTEHHUs] U UHTEPIIPETallul
UHpOpMalLMKU, NpEACTaBICHHOW B TalOiMIax, Ha AuarpamMmax M rpadukax 1o coopa,
IPEJICTaBICHU M aHAJINW3a JAHHBIX C HCIOJIB30BAHMEM CTATUCTHUYECKUX XapaKTEPUCTHK
cpeqHMX M pacceuBaHus. Pabortas ¢ JaHHBIMM, OOydYarolIUecs yvaTcs CUUTBIBaThb U
MHTEPIIPETUPOBATh JAHHBIC, BBIABUIaTh, APIyMEHTHUPOBAaTh M KPUTHKOBATh IPOCTEHIINE
TUIIOTE3bl, PA3MBIILIATh HaJ (PAKTOpaMH, BBI3BIBAIOIIMMH H3MEHUYMBOCTb, M OLEHUBATh WX
BJIIMSIHUE HAa PACCMATPUBAEMBIC BEJIMYUHBI U IIPOLIECCHI.

NHTynTHBHOE  NpEACTaBICHHE O  CIy4alHOW  W3MEHYMBOCTH,  MCCIJICIOBAHME
3aKOHOMEPHOCTEH U TEHJIECHLIMM CTAHOBUTCS MOTUBUPYIOLIEH OCHOBOW I U3Y4YEHUS] TEOPUU
BEpPOSITHOCTEH. boiblllOe 3HAaueHHE 34eCh UMEKT IPAKTUYECKUE 3alaHusi, B YAaCTHOCTH
OIIBITHIC KJIACCUYECKUMH BEPOATHOCTHBIMU MOJEIISIMH.

[ToHsiTHE BEPOSATHOCTH BBOJAUTCS KakK Mepa IpaBIoNonoOus ciydaiHoro coObitus. Ilpu
U3y4eHUHM Kypca OOydaromuecs 3HAKOMATCA C IPOCTEHIIMMHU METOJAMHU  BBIUMCIICHUS
BEPOATHOCTEM B CIy4alHBIX OKCIIEPUMEHTaX C PAaBHOBO3MOXHBIMU 3JEMEHTAPHBIMU
UCXOJaMH, BEPOSTHOCTHBIMM 3aKOHAMH, MO3BOJISIOLUIMMH CTaBUTh U pelIaTh 0oJiee CIOKHBIE
3a7a4n. B Kypc BXOJAT HA4aJIbHBIE NIPECTABICHUS O CIIy4alHBIX BEIMYMHAX U UX YHCIOBBIX



XapaKTepUCTHKAX.

Takke B paMKax 3TOro Kypca OCYyILECTBISETCS 3HAKOMCTBO 00y4aroLUXCs C MHOKECTBAMU
Y OCHOBHBIMU ONEPALMSIMH HaJl MHOKECTBAMH, PACCMAaTPUBAIOTCSI IPUMEPBI IPUMEHEHUS JITIS
pelieHus 3a7ad, a TaKKe HUCIONB30BAaHHUS B APYIHMX MaTEeMAaTHYECKHX KypcaxX M y4eOHBIX
npeaMeTax.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B 7—9 xmaccax wusyuaercsi Kypc «BeposTHOCTh W CTAaTUCTUKa», B KOTOPBIH BXOMST
pasznmensl:  «[IpencraBneHue JaHHBIX ©  ONHCATENbHAS CTATHCTUKA», «BeposSTHOCTBY;
«DIeMeHThl KOMOMHATOPUKNY; «BBeneHue B Teopuio rpadony.

Ha wu3ydyeHue maHHOro Kypca OTBOAMT 1 y4eOHBIN Yac B HENEIIOB TEYCHUE Ka)JIOro roja
o0ydenwusi, Bcero 102 ydeOHBIX yaca.

COJAEPKAHUE YYEBHOT' O KYPCA (I10 I'OJAM OBYUYEHMUS)

7 KJacc

[IpencraBnenue JaHHBIX B BUE TaOJIUII, TUarpamMmm, rpadukoB. 3aroIHEeHUE TaOJIHII, YTCHUE
U TIOCTPOEHHE JauarpamMMm (CTOJIOMKOBBIX (CTONOYATHIX) M KPYroBbIX). UTeHHe rpadukoB
peanpHBIX mpoleccoB. M3pieueHne MHPOpMAIMKM U3 TUarpaMM U TaOJIHI, UCTIOJIb30BaHUE U
WHTEPIIPETAINS JaHHBIX.

OmnucarenpHasi CTATUCTUKA: CpelHee apudMeThdeckoe, MeAraHa, pa3Max, HauOoJbllIee U
HauMEHbIIIee 3HaUYeHUsI Ha0opa YHCIOBBIXIaHHBIX. [[prMephl ciy4aifHON W3MEHUYUBOCTH.

CrnydaliHBIH 3KCIIEpUMEHT (OIBIT) U clydailHoe coOwiTHe. BepositHocTh M dactoTta. Poib
MaJIOBEPOSITHBIX M MPAKTHUYECKU JIOCTOBEPHBIX COOBITHI B MpUpoje U B oOuiecTBe. MoHeTa u
urpajabHasi KOCTbB TEOPUHU BEPOSITHOCTEH.

I'pad, Bepmmna, pedpo. Crenens BepmmHbl. Yuciao pédep u cymmapHasi CTENEeHb BEPIITUH.
[IpencraBnenue o ces3HocTu rpada. Llenn u mukisl. [Tytu B rpadax. O6xox rpada (ditiepos
nyth). [IpencraBinenue 06 opueHTupoBaHHOM Tpade. Pemenue 3amauc momoripio rpados.

8 kiacc

[IpencraBneHne NaHHBIX B BUAE TaOnWll, Auarpamm, rpagukoB. MHOXECTBO, IJIEMEHT
MHO>KECTBa, MOAMHOXkecTBO. Omepanuy HajJ MHOXECTBaMH: OOBEJAMHEHHUE, IepeceucHue,
nornonHeHue. CBOMCTBA onepanuidi HajJ MHOXECTBaAMU: MEPEMECTUTEBHOE, COYETaTEIbHOE,
pacmpenenuTenbHoe, BKIIOUeHUs. Vcnonb3oBaHue rpaduyeckoro mpeacTaBieHus MHOXKECTB
JUISL OTIMCAHUSl peasibHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELLICHUH 3a]a4.

W3mepenune paccemBaHus AaHHBIX. JlUcriepcuss M CTaHAAPTHOE OTKJIOHEHHME YHMCIIOBBIX
HaOopoB. /lnarpamma paccenBaHusl.

DneMeHTapHbIe COOBITHS cilydaiiHOro ombita. CiydaiiHele coObiTHs. BepositHocTn
coObITHii. ONBITEI ¢ PAaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMH COOBITUSIMU. CydaifHbII BBIOOP.
CBsi3b MEXIy MaJOBEPOSTHHIMU U TMPAKTUYECKU JOCTOBEPHBIMU COOBITUSAMH B MPHUPOJE,
o011ecTBe U HayKe.

HepeBo. CBolicTBa 1€pPEBbEB: €AMHCTBEHHOCTh MMYTH, CYIIECTBOBAHUE BHCSYEH BEPIUIMHBI,
CBS3b MEXKJy YHCJIOM BepHIMH M uucioM pédep. [IpaBuno ymuHoxenus. Pemenue 3amau c
nomoitpio Tpados. [IporuBononoxueie coObrTHs. Juarpamma Oinepa. OObequHeHUE U
nepeceyeHre coObiTuil. HecoBmecTHble coObITHS. Dopmyna ClOXKEHHS BEpPOSTHOCTEM.
VYcnoBHast BeposTtHocTh. [lpaBmiio ymuoxenusi. HeszaBucumbie coOwitusi. Ilpencrabienue
9KCIIEPUMEHTA B BUJE JAepeBa. PerieHne 3a1auy Ha HaXOXJIEHHUE BEPOATHOCTEM C MOMOUIbIO
JIepeBa CIy4allHOTO HKCIIEPUMEHTA, uarpamm JDiiepa.



9 kiacc

IlpencraBnenue AaHHBIX B BUAE TaOJul, Juarpamm, rpaQMKOB, MHTEPIPETALUs AAHHBIX.
Urenue 1 mocTpoeHue TabIHII, TUarpamMm, TpauKoB IO PEaTbHBIM JTaHHBIM.

[lepecranoBku u Qakropuan. Couetanuss U uuciao coyetanuil. TpeyrompHuk [lackans.
Pemienue 3a1a4 ¢ UCONBb30BaHUEM KOMOWHATOPUKH.

I'eomerpuueckas BepossTHOCTb. CiyyaillHBIN BBHIOOp TOUKM U3 (GUIYyphl Ha IJIOCKOCTH, W3
OTpe3Ka U U3 AYI'" OKPYKHOCTH.

HcneiTanue. Yenex u Heynauya. Cepus UcbITaHUM 0 niepBoro ycrnexa. Cepust UCIbITaHUN
bepnynnu. BepostHocTH coObITHI B cepuM ucbITaHUi beprysuiu.

CnyuyaiiHast BeIMYMHA M paclpelielieHue BeposiTHocTed. MaTtemaTnueckoe OXHUJIaHUE U
nucriepeus. IlpuMepbl MaTeMaTHUYECKOTO OKUIAHUS KAK TEOPETUYECKOTO CPETHETO 3HAYCHMS
BEJIMYMHBL. MaTeMaTHYeCKOe OKUJAAHUE U JUCIIEPCUS CITyYallHON BEJINYMHBI
«UHUCII0 YCIIEXOB B CEPUM MCHBITaHMKM bepHymm».

[TonsitTne o 3akoHe OonbIIMX uuces. V3MepeHne BeposTHOCTEHC MOMOIIbI0 YacToT. Ponb
¥ 3HaUCHHE 3aKOHa OOJIBIINX YHCET B IPUPOJIE U OOILECTBE.

IJIAHUPYEMBIE NPEIMETHBIE PE3YJIbTATBI OCBOEHMUAA NPUMEPHOU
PABOYEU ITPOI'PAMMBI KYPCA (I10 'OJAM OBYUYEHMUS)

Hpe,Z[MCTHBIe pPE3YJIbTAaTbhl OCBOCHHA KYypCa ((BepOHTHOCTB M CTaTHCTHKa» B 7—9 Kiraccax
XAPAKTCPU3IYIOTCA CIICAYIOINNMHU YMCHUAMU.

7 Kiaace

—  UYwrare MHPOpMaINIO, PEJCTABICHHYIO B Ta0JMIAX, HA JUarpamMMax; MpeICTaBIsATh
JIAaHHBIC B BUJE TAOJIMI], CTPOUTH JHUArpaMMbl (CTOJIOMKOBBIC (CTOJOYATHIE) U KPYTOBBIC) IO
MaccuBaM 3HA4YECHHM.

— OmnuceiBaTh ¥ HHTEPIPETUPOBATH PEAbHBIC UYUCJIOBHIC JAaHHbIC, NMPEACTABICHHBIC B
TabnuIax, Ha JuarpaMMax, rpadukax.

— Hcnons30BaTh JJI1 OTTMCAaHUA JaHHBIX CTATUCTHYCCKUC XaPAKTCPUCTHUKU: CPECIHCE
apI/I(i)MeTI/ILIeCKO€, MEaHaHa, HauOoJIbIIee M HAaUMEHbBIIIEE 3HA4YCHHA, pa3dMax.

—  HWwmers npeacTaBieHue o cirydailHON M3MEHUYMBOCTH Ha MIpUMEpax IeH, (Pru3ndecKux
BEJIMYWH, aHTPOMTOMETPHUUECKUX IAHHBIX; UMETh TIPEICTABICHUE O CTATUCTHICCKOM
YCTOMYUBOCTH.

8 kiace

— V3BnekaTh W TpeoOpa3oOBBIBATH HH(POPMAIUIO, TMPEACTABICHHYIO B BHJE TaOJIMII,
Tuarpamm, rpaguKoB; MPEJACTABISATh JAHHBIC B BHJIEC TAOJUII, TUarpaMm, TpaduKoB.

—  OmnuceIBaTh TaHHBIE C TTOMOIIBIO CTATUCTUYECKUX TOKa3aTesiel: CpeTHUX 3HAYCHUN U
Mep paccenBaHMs (pa3Max, JUCIEPCUs U CTaHJAPTHOE OTKJIOHEHHUE).

— HaXOI[I/ITL YacTOTHl YHCIOBBIX 3HAUEHWH M YacCTOTHI CO6I>ITI/II>1, B TOM 4YHCIIC IIO
pe3yibTaTaM U3MEpPEeHU U HaOIIOCHUH.

— HaxoauTh BepoOSITHOCTH CIIydallHBIX COOBITMMI B OMNbITaX, 3Has BEPOSTHOCTU
3JIEMEHTApPHBIX COOBITUH, B TOM 4YMCJIE B OIBITaX C PAaBHOBO3MOYKHBIMM 3JEMEHTAPHBIMU
COOBITHSIMH.

—  Hcnonb3oBaTh TpaduuecKkue MOJEIHU: AEPEBO CIYyYalHOTO SKCIIEPUMEHTA, TUarpaMMebl
Dlinepa, uuciaoBast npsmasi.

— OHCpHpOBaTB IMOHATHUAMU: MHOXKCCTBO, IIOAMHOKCCTBO, BBIIIOJHATL OIICpallUd HaJ
MHOKCCTBaAMMU: 06'beZ[I/IHeHI/IC, nepeceucHue, JOIIOJIHCHUC, NepCHUCIIATH DJICMCHTHBI
MHOXCCTB; IIPUMCHSATH CBOMCTBA MHOXKECTB.



—  Hcnonb3oBaTh rpaduyeckoe MpeACTaBICHUE MHOMKECTB U CBSI3€H MEXIy HUMHU IS
ONMCAaHUs MPOLECCOB U SBJICHUM, B TOM 4YMCIe MPHU PEHICHUH 3ajad U3 APYrux Y4eOHBIX
[IPEAMETOB U KYpCOB.

9 kJjacc

— U3Bnekarb W TpeoOpa3oBBIBaTH HWHPOPMAIMIO, TPEJCTABICHHYIO B Pa3IMYHBIX
WCTOYHMKAX B BHJE TaOIMUI], AWarpaMm, rpauKoB; MPENCTABIATh JAaHHBIE B BHIE TaOIHII,
JrarpaMM, rpaQuKoB.

—  Pemate 3amaun opraHn3oBaHHBEIM TepeOOpOM BapHUAHTOB, a TAKXKE C MCIOIH30BaHUEM
KOMOWHATOPHBIX MPABUII U METOJIOB.

— Hcnonp30BaTh omucaTeIbHBIE XapaKTCPUCTUKU JIsI MACCUBOB YHCJIOBBLIX JAaHHBIX, B
TOM YHCJIC CPCAHNEC 3HAUYCHUA U MCPBI paCCCUBAaHMA.

— Haxomute 4YacTOThl 3HAYEHUW © YACTOTHI COOBITHS, B TOM YHCIE TMOJB3YICh
pe3yibpTaTaMu MPOBEAEHHBIX U3MEPEHU U HAOIIOICHUH.

—  HaxoauTh BepoATHOCTH CllydallHBIX COOBITUH B M3YyYEHHBIX OIbITaX, B TOM YHCIE B
OTNBITaX C PAaBHOBO3MOKHBIMH 3JIEMEHTAapHBIMU COOBITHSIMH, B CEPHSIX HCIBITAHUHA 10
IIEPBOTO yCIIEXa, B CEpUsAX UCIbITaHUN bepHyn.

—  Hwmerp npencraBiaeHue O CIy4ailHOM BEJMYMHE U O PACIIPEICTICHUN BEPOSTHOCTEM.

—  lmertb npezcTaBiieHne 0 3aKOHE OOJBIIMX YUCEN KaK O MPOSIBICHUH 3aKOHOMEPHOCTH B
CIIy4aiiHON U3MEHYMBOCTH U O POJIM 3aKOHA OOJIBIINX YUCEN B IPUPOJE U OOIIECTBE.



TEMATUYECKOE IINIAHMPOBAHUE YYEBHOI'O KYPCA(IIO I'OJJAM OBbYYEHI )

7 xiacc (He meHee 34 )

Haspanmue
paszeia (TeMbl)
(4ucI0 YacoB)

OcHoBHOE coaepikanue

XapaKTepncnﬂca AeATECJIbHOCTH oﬁyqammnxcﬂ

DJieKTpoHHbIE (LU PpOBbBIE)
l0Opa3oBaTeIbHbIE pecypchl

IIpencrasiieHne JaHHBIX
(7 )

[IpencraBneHne MAaHHBIX B TaOIHIAX.
[IpakTuyeckue BBIUNCIICHUS o
TaOIMYHBIM  JaHHBIM. V3BneueHue u
WHTEpIpeTalys  TaONMYHBIX  JIAHHBIX.
[pakTraeckas pabora

«Ta0muLe».

I'paduueckoe mpencraBneHne NaHHBIX B
BUTIC KpPYT'OBBIX, CTOJIOMKOBBIX
(cronbuateix) nguarpamm. UYrteHue U
MOCTPOCHHE JMarpamm. TIpumepst
neMorpaduaecKux JarpamMM.
[Ipaktudeckas padota «/Juarpammen

OcBauBaTh CHOCOOBI TIPEICTABJICHUS] CTATUCTHUCCKHUX [AHHBIX M YHCIOBBIX MAacCHBOB C
MOMOIIbIO TaONUIl ¥ JAMarpaMM C HCIHOJB30BAaHMEM AaKTyalbHBIX M BaXKHBIX JAHHBIX
(memorpaduueckre [aHHBIE, MPOU3BOJCTBO TMPOMBIIUICHHON M  CeIbCKOXO3SHCTBEHHON
HPOIYKIUH, OOLIECTBEHHbIEC U IPUPOAHBIC SIBJICHUA).

M3yuyate MeToabl paboThl ¢ TaOJMYHBIMH W IpaduUYecKMMH TPEICTaBICHUSIMH JaHHBIX C
MIOMOIIBIONU(POBBIX PECYPCOB B X0JI€ MPAKTHIECKUX paboT

Poccuiickast
9J1eKTPOHHAS IIK0JIAa

[Ipakrudeckas padora «CirydaiiHas
N3MEHYHUBOCTbY

OcBauBaThb rpaduuecKie IpeCTaBICHIS PAa3HBIX BUIOB CIIyIalHOH M3MEHUHBOCTH, B TOM
YHCIIE C MTOMOIIBIO U(POBBIX PECYPCOB, B XO€ MPAKTUIECKOH pabOTHI

OnucarenabHast Uncnossle Habopsl. CpenHee OcBauBaTh MOHSITHS: YNCIOBOH HAOOp, Mepa LEHTPAILHON TEHACHINH (Mepa LIEHTPa), B TOM Poccniickasn
CTATHCTHKA apuQMeTHIECKOE. qHcie cpefHee apuhMETHIECKoe, MEANaHa. 3/71eKTPOHHAS LIK0JIa
(8 u) Mennana ancioBoro Habopa. OnuchIBaTh CTaTHCTUYECKHE TAHHBIE C MOMOIIBIO CPEAHETO apu(pMETHIECKOTO U MEIHAHbL.

YCTONYMBOCTh MEAMAHBI. Pemats 3anaun.

IpakTnueckas padora «CpenHue U3yyaTh cBOMCTBa CpelHHMX, B TOM 4YHCJIE C I[OMOIIBIO LU(POBBIX PECYpCcoOB, B XOje

3HAYCHUS. MPaKTHIECKAXPaOOT.

HauGonbuiee u HaumenbIee 3HAYCHUS OcBauBaTh NOHSATHS: HAKOOIIbIIIEE U HANMEHBIIIEE 3HAYECHUS YUCIIOBOTO MAaCCHBa, pa3Max.

YHCIIOBOTO Habopa. Pazmax PemaTe 3a1aun Ha BLIOOP CIIOCOOA ONMMCAHMS JAHHBIX B COOTBETCTBUHU C TIPUPOJION JAHHBIX U

LEJIIMU MCCIIEA0BaHUS

Cayuaiinas CryuaiiHas U3MEHUUBOCTD (IPUMEPBI). OcBanBaTh NOHATHS: YACTOTA 3HAUEHUII B MACCUBEJAHHBIX, TPYNIHPOBKA JaHHBIX, Poccuiickas
M3MEHYUBOCTH Yacrora 3HaueHUN B MaCCUBEJAHHBIX. THCTOrpaMma. JIEKTPOHHASI LIKO0JIa
(6 1) I'pynnupoBka. ['mcTorpamMmel. CTponThb U aHATH3HPOBATH IUCTOIPAMMBbL, HOAOHPATH MOAXOIAIIUI 1IAr IPYHIUPOBKU.




BBegenue B Teopuio

rpagos
(49

I'pad, BepmmHa, pedpo. [Ipencrasnenue
3ama4u ¢ moMouibio rpada.CreneHnb
(BanmeHTHOCTH) BepIiuuHbL. Uncno pédep u
cyMMapHas cTelneHb BepinH. Llens u
k. ITyte B rpade. [Ipencrasnenue o
csizHOCTH Tpada. O6xox rpada (ditnepon
myTh). [IpencraBienue o6
OpPHEHTHPOBAHHBIX rpadax

OcBauBaTh NOHATHS: Tpad, BepmmHa rpada, pedpo rpada, CTereHs (BaJCHTHOCT BEPIINHEI),
LENbU UK.

OcBauBaTh NOHSITHSL: ITyTh B rpade, dilepos myTh,00x0/ rpada, OprueHTHPOBAHHbIH Tpad.
Pemath 3a1aum Ha NOKMCK CYyMMBI CTEIIeHel BepIluuH rpada, Ha mouck odxona rpada, Ha HOHCK
myTeil B OpHeHTHPOBAHHEIX rpadax.

OcBauBaTh CIOCOOBI IIPE/CTABICHHUS 3a/1a4 U3 Kypca alireOpbl, TeOMETPUH, TCOPHU
BEPOSATHOCTEH, IPYTUX MPEAMETOB C TIOMOIIBIO rpadoB (KapThl,

Poccuiickast
JJIEKTPOHHAST LIK0JIA

BepositHoCTh U YyacToTa
CJYy4aifHOTO cOOBITHS
(49

CityqaliHBIH OIIBIT U CITydaifHOE COOBITHE.
BepositHocTh M wacToTa coObITHA. Poib
MaJIOBEPOSTHBIX u TIPaKTHIECKN
JOCTOBEPHBIX COOBITHH B NpHUpOAE U B
obmecTBe. MoHeTa M UrpanpHas KOCTb B
TEOPUU BEPOSATHOCTEH.
[pakTryeckas pabota
BBIMIAJICHUST OpJIay

«Yacrora

OcBanBaTh TOHSITHSI: CIy4YaifHBI ONBIT M CIy4aiiHOEe COOBITHE,
MPAaKTUYECKH JOCTOBEPHOE COOBITHE.

H3y4aTh 3HAUNMOCTH MAJIOBEPOSITHBIX COOBITHI B TIPUPOJIC U OOIIECTBE Ha BAYKHBIX TIPUMEPaX
(aBapuH, HECUACTHBIE CITyYaH, 3allliTa MePCOHATFHONMH(OpMAIINH, TIepegada JaHHbIX).
H3yuyaTh ponb KIacCMYECKUX BEPOSTHOCTHBIX Mojesel (MOHeTa, UrpajbHas KOCTb) B TEOPUU
BEPOSITHOCTEH.

Haémonate W M3y4aTh 4YacTOTy COOBITHH B MPOCTBIX DKCIIEPUMEHTaX, B TOM YHCJIC C
MTOMOIIBIO UPPOBBIX PECYPCOB, B XO/I€ PAKTHUECKOH pabOThHI

MAaJIOBEPOSATHOE U

Poccuiickast
3J1eKTPOHHASI LIK0JIAa

O0001enne, KOHTPOJIb
6w

IpencraBnenne naHHBIX. OmucaTensHas
CTaTHCTUKA. BeposaTHOCTh ciaydaitHOTrO
COOBITHS

IoBTOPATH N3ydYEHHOE U BBICTPANBATE CHCTEMY 3HAHHH.

Pemiate 3agaum Ha [PEICTABICHHE U ONMCAHHE JAHHBIX C TIOMOIIBIO H3Y4CHHBIX
xapakTepucTuk. O0cyKI1aTh NPUMEPHI CIyYaifHBIX COOBITH, MAIIOBEPOSITHBIX U MPAKTHICCKH
JIOCTOBEPHBIX CIy4aiHBIX COOBITHH, HX POJIH B TIPUPOJIE U JKH3HHU YeTIOBeKa

Poccuiickast
JIEKTPOHHAS IK0JIA

8 kiacc (He meHee 34 u)

Ha3panmue
pasneia (TeMbl)
(4ucI0 YacoB)

OcHoBHOe coJepkaHue

XapakTepuCTHKA [efITEJTbHOCTH 00y4alomuxcst

DJekTpoHHbIe (LU(DPOBBIE)
loOpa3oBaTesIbHbIE pecypchbl

IToBTOpenue Kypca7
KJIacca
(49

IpencraBnenne naHHBIX. OmnucaTensHas
cratuctuka. CrydaifHas M3MEHYHBOCTD.
Cpennue 4uciIoBOroHadopa.

Ciyqaiinble coObiTust. BepostHocTH 1
yacToThl. Kiaccuueckue Mojeny TEOpHU
BEPOSATHOCTEH: MOHETA HUTpaIbHas KOCTh

IoBTOPATH N3ydIEHHOE U BBICTPANBATH CHCTEMY 3HAHHH.

Pemate 3ajaum Ha TpeACTaBIEHHE U ONHMCAHUWE JAHHBIX C TIOMOINBIO H3YUEHHBIX
XapaKTepUCTUK. PemiaTe 3asauyu Ha IPEACTAaBICHUE I'PYNIMPOBAHHBIX JAHHBIX U OIHCAHUE
CIy4aiiHOM U3MEHYMBOCTH.

Pemarts 3agaum Ha OmpeseNeHHE YacTOTHI CIYYAHHBIX COOBITHH, OOCYyXIEeHHE HPHMEpOB
CITy4aifHBIX COOBITHI, MAIIOBEPOSTHBIX U MPAKTUYECKH JOCTOBEPHBIX CIYUAHHBIX COOBITHH, MX
PO B IPUPOJIEH KU3HH YETIOBEKA

Poccuiickast
3J1eKTPOHHASI IIK0JIa




OnucarejibHAsK OtkiioHeHua.  Jlucmepcus — YUCIOBOTO OcBauBaTh NOHATHS: JUCIEPCHS M CTaHZAPTHOE OTKIOHEHHE, WCIONb30BaTh 3TH Poccuiickast
CTATHCTHKA. Habopa. CranaapTHoe OTKJIOHCHHE XapaKTEPUCTUKUIJISI ONMCAHUS PACCEUBAHUS TAaHHBIX. 3JIEKTPOHHAS HIK0JIa
PaccenBanmne TaHHBIX YUCIIOBOTO Habopa. Juarpammbl BoiaBuraTh rHnOTE3HI 00 OTCYTCTBUU WM HATUYUHU CBSI3H IO JAMArpaMMaM PacCCHBaHUSL.
(4 v) paccenBaHus CtpouTh JMarpaMMbl pacceMBaHUs 1O HMMEIONIMMCS JaHHBIM, B TOM YHCJIE C IOMOLIBIO
KOMITBIOTEpa

MHo:xecTBa MHOXKeCTBO, MOAMHOXKECTBO. Ornepauuun OcBanBaTh MOHATHS. MHOJKECTBO, 3JIEMEHT MHOYKECTBA, MTOJMHOXECTBO. Poccuiickas
(4 w) HaJl MHOYECTBAMU: 00beIMHEHHE, BbInoJiHSITH Omepanuu HaJ MHOKCCTBAMH: O0BCIAMHCHHE, NIEPECCUCHUE, TOTOIHCHNUE. 3JIEKTPOHHAS IKOJIa

repecedeHune, T0MoIHEeHHuE. Hcnonb30oBaTh CBOMCTBA: IEPEMECTUTENILHOE, COUETATENILHOE, PACHIPEISIUTENLHOE,

. . BriIrOYeHMS. Mcmoib30BaTh rpad)MuecKoe IpeaCcTaBIeHHe MHOXKECTB IIPH
CaoiicTBa omepanuii HaJl MHOXECTBaMU: eaIO oc e(c)co 30 ;p (1) CCKO . peeﬂ sana c 5 Ome pe6 onncalgme o
JIBHBIX I B M SIBIICHUH, IPH PEIICHUU 9 u X HBIXIIPEIMETOB 1
1epeMeCTUTENHLHOE, coyeraTebHOE, E I pou » 1pu p a ApyrixX yd pen
B

pacrpenenuTenbHOe, BKITIOYSHUS. YP

I'paduueckoe npencTaBicHUE MHOXKECTB
BeposiTHOCTH OnemeHTtapHbele  coObITHA.  CiydaifHbIe OcBanBaTh MOHATHS. dJEMEHTapHOE COOBITHE, CIIydailHOe COOBITHE KaK COBOKYITHOCTH Poccuiickast
cJIy4aiiHOT O COOBITHS. bnaronpustcrByromue 6IaronpUsATCTBYIONIMX JIEMEHTAPHBIX COOBITHI, PABHOBO3MOJKHBIE 3JIEMEHTAPHBIE COOBITHSL. 3JIeKTPOHHAS IKO0JIa
COOBITHS JJeMEHTapHbIe COOBITHS. BeposTHOCTH PemaTh 3ajauM Ha BBIYUCIICHHE BEPOSITHOCTEH COOBITUH IO BEPOSITHOCTSIM DJIEMEHTapPHBIX
(6 9) coObITHii. ONBITBI C PAaBHOBO3MOXKHBIMU COOBITHI CIIy4aifHOTO OITBITA.

JIeMEHTapHBIMUCOOBITHAMH. CirydaitHbIH
BEIOOD.

Pematnb 3aJa4Yd Ha BBIYHCIICHHC BepOS{THOCTeﬁ COOBITHI B OIBITaxX C PaBHOBO3MOKHBIMU
SJIEMCHTAPHbBIMHA CO6LITI/I$[MI/I, B TOM 4YUCJIE€ C IOMOIIBIO KOMITBIOTEPA.

[Ipaktuueckas  pabora  «OmbeITEIl € [poBoauTs M M3y4YaTh ONBITHI C PABHOBO3MOXXHBIMU 3JIEMEHTAPHBIMH COOBITHSAMHU (C

PaBHOBO3MOKHBIMHU 3JIEMEHTAPHLIMU UCIIOJIb30BAaHUEM MOHET, WIPAJbHBIX KOCTEH, APYrux Mopesel) B XoAe HpaKTHUECKOi

COOBITHSIMI» paboThl
BBenenue B Teopuio Jepeso. CaoiicTBa JiepeBa: OcBauBaThb MOHATHS: JIePEBO Kak rpad Oe3 IUKIA, BUCSUAs BepIIMHA (JINCT), BETBb JepeBa, Poccuiickast
rpagos ©IMHCTBEHHOCTh IIyTH, CYIIECTBOBAHHE ITyTh BAEpEBE, UAMETP JepeBa. 3/1eKTPOHHAS LIK0JIa
(4 9) BHUCSYEH BEPILUHBI, CBS3b MEXKIY YHCIOM H3yuarts cBolicTBA JepeBa: CyLECTBOBAHNUE BUCSYEH BEPLUIMHBI, €IMHCTBEHHOCTD ITYTH MEXY

BepiiMH u uuciaom pébep. IIpamio JBYMsI BEpPIIMHAMH, CBSI3b MEX/Ty YMCIIOM BEPIIMH 1 YUCIOM pEDep.

YMHOKEHHS PemaTts 3agaun Ha IIOKCK U TIEpEYUCICHHE ITyTeHB JiepeBe, ONpe/eleHHe YHClia BEPIINH WIIH

péoeps nepese, 00x0,1 OMHAPHOTO JIepeBa, B TOM YHCIIC C IIPHMCHEHUEM TIPABMIIA YMHOKEHUS

Cayuaiinbie [IporuBononoxHoe codbITHE. Jlarpamma OcBauBaTh NMOHSITHSI: B3aHMHO HPOTHBOIOJOKHBIE COOBITHS, ONEpald Hax COOBITHSIMH, Poccuiickast
COOBITHSA Oiinepa. OObeIMHEHHE W TIepecedeHHe o0beMHEHNE U TIepeceyeHne COOBITHI, AuarpaMma Diinepa (Diinepa—BeHHa), coBMeCTHBIE 1 2/1eKTPOHHAS LIKO/Ia
(8 u) coObITuil.  HecoBmecTHble  cOOBITHA. HECOBMECTHBIECOOBITHSI.

dopmyna  CIOXKEHUS  BEPOSTHOCTEM. M3yuyaTh TeopeMbl O BEPOSTHOCTH OOBEAMHEHHUs MABYX COOBITHH ((PopMyIibl CIOKEHHS

[IpaBuio  yMHOXKEHUS  BEPOSTHOCTEH. BEPOSITHOCTEH).

VYcnoBHas BeposTHOCTb. Hes3aBucumelie
coObiTus. [lpencraBieHne  ciry4aifHOTO
9KCIIEPHMEHTa B BUJE AEPeBa

Pemats 3aga4m, B TOM YHCIIe TEKCTOBBIC 3aJa4H Ha OIPE/IC/ICHUE BEPOSTHOCTEH 00BbEANHEHHS
U TIEPECeUeHUs] COOBITHH C TOMONIBIO YHCIOBOH MHpsAMOH, auarpamm Oifnepa, (opmyist
CIIO’KEHUS BEPOSITHOCTEN.

OcBanBaTh TOHSITHSI: TPABUIO YMHOXEHHsS BEPOSTHOCTEH, YCIOBHas BEPOATHOCTb,
HE3aBUCHMBIE COOBITHS JIEPEBO CIYYaifHOIO OIBITA.

M3yuaTts cBoiicTBa (Onpe/eneHys) He3aBUCHMBIX COOBITHH.

Pemats 3axaun Ha onpe/eneHie 1 UCIOIb30BaHNe HE3aBUCHMBIX COOBITHIA.

PemaTts 3a1aun Ha ITONCK BEPOSTHOCTEH, B TOM YHCIIE YCIOBHBIX, C MCIOIB30BAaHUEM JEpeBa
CIIY4ailHOT'O OIIbITA




O06o0meHue,
KOHTPOJIb
(49

[IpeacraBnenne naHHbBIX. OnucaTenbHAs

CTaTUCTHKA. I'padsr. BeposatHocTh
CIIy4aiiHOTO COOBITHSI. DJIEMEHTBI
KOMOWHATOPHUKU

IoBTOpPSITE M3ydEeHHOE W BBICTPAMBATL CHCTEMY

3HAHUM.

Pemats 3amaudm Ha TpeACTaBICHWE W ONMCAaHWE MJAaHHBIX C IIOMOINBIO H3YYEHHBIX
XapaKkTepHCTHK. PemaTe 3a1a4n ¢ npuMeHeHneM rpados.

Pemath 3ajaynm Ha HaXOXICHHE BEPOSTHOCTU CIYyJalfHOTO COOBITHA IO BEPOATHOCTSIM
3JIEMEHTapHBIX COOBITHH, B TOM YHCIIE€ B OMbITAX C PAaBHOBO3MOXKHBIMH 3JIEMEHTapHBIMU
COOBITHSIMH.

Pemats 3a1aun Ha HaXOXJCHHE BEPOSTHOCTEH OOBEIMHEHUS U TIEPECEUCHHsI COOBITHIA, B TOM
qHClIe He3aBUCHMBIX, C HCIOJIB30BAaHUEM TPaHISCKUX IIPE/ICTABICHUH U JiepeBa CIydaifHOTo
OIIBITA.

PemaTh 3a1a4umn Ha nepeyncieHre KOMOMHALMK (YMCa IepeCcTaHOBOK, YUCIa COYETaHuil), Ha
HAaXOX/CHUE BEPOATHOCTEH COOBITHH C NPUMEHEHHEM KOMOWHATOPHKH, B TOM YHCIE C
MCIIOJIb30BaHHEM TpeyroibHuKa [lackas

Poccuiickas
3JIEKTPOHHAS HIK0JIa

9 knacc (ue menee 34

)

Ha3panmue
pazaena (TeMbl)
(4HC1I0 YacoB)

OcHOBHOE cofiepxaHue

XapakTepuCTHKA [JeATeJbHOCTH 00y4aloIuXcs

DJIeKTPOHHbIE (LH(]PpOBbBIE)
l0Opa3oBaTeIbHbIE pecypchbl

IloBTOpenue Kypca8
KJIacca

IIpencraBnenue nanHpix. OnucaTenbHas
craructuka. Onepanuy HaJl COOBITHAMH.

[loBTOPSITH HM3yYEHHOE U BBICTPAUBATH CUCTEMY
3HAHMIA.

Poccuiickast
3JIeKTPOHHASI IIK0JIa

(4 v) HesaBucumocTs coOBITHIA Pemarpb 3a7a4u Ha IPECTABIEHUE U ONTMCAHUE TAHHBIX.
Pemats 3a1aun Ha HAXOX/CHHE BEPOSTHOCTEH OOBEIMHEHUS U TIEPECEUCHHs] COOBITHIA, B TOM
YHCIIe HE3aBUCHMBIX, C HCIIOJIB30BaHUEM TPaHIECKHX IIPEJICTABICHUH U JiepeBa CIydaiHOro
OIIBITA.
PemaTh 3a1aumn Ha nepeyncIeHne KOMOMHALIMN (YHCIa TIepecTaHOBOK, YHCIa COUCTaHuil), Ha
HaXOX/ICHHE BEPOSTHOCTEH COOBITHH C NpPHUMEHEHHEM KOMOMHATOPHUKH, B TOM YHCIE C
HCII0NIb30BaHUEM TpeyronbHuka [lackans
DJIeMeHTBbI KoMOuHaTopHOE TNPaBUIIO YMHOXKCHUSL. OcBanBaTh MOHSATHSI. KOMOWHATOPHOE TPABUIIO YMHOXEHHS, YIOpSAOYSHHAs! Mapa, Tpoika Poccuiickast
KOMOMHATOPHKHU [epecranoBku. ®akropuan. CodeTanus u O0OBEKTOB, NEpPECTaHOBKA, (aKTOpHAJ 4YHCIA, COYCTAHHWE, YUCIO COYETaHWH, TPEyroNbHHK 9J1eKTPOHHAS [IK0JIa
(4 v) 4YHCII0 COYETaHHH. TpeyroapHUK Ilackans.
[Nackans. [IpakTuueckas pabora PemaTh 3a1aun Ha NEpeUNCIICHNE YIIOPSAAOUEHHBIX Map, TPOEK, IMEPEUUCICHUE ePECTaHOBOK
«Bbruncnenue BEPOATHOCTEN c 1 COYETAaHUI 2JIEMEHTOB PA3JIMUHBIX MHOXECTB.
HCIIOJIb30BAHUEM KOMOHMHATOPHBIX Pemathb 3aga4m Ha NpUMEHEHNE YN CIIa COUETaHUNB anredpe (CokpamEHHOe YMHOKEHHE, ONHOM

(YHKIUI SIIEKTPOHHBIX TaOINID)

HreroTona).
PemaTh, npuMeHsis KOMOWHATOPUKY, 33/1a4d HA BBIYHCIICHHE BEPOSTHOCTEH, B TOM YHUCIE C
MOMOII[BIO AJIEKTPOHHBIX TAOIHII B XO/I€ MPAKTHIECKONPAOOTHI




I'eomerpuueckas
BEepPOSITHOCTh

(49

I'eomerpuueckas BEPOSTHOCTb.
Coy4aiiHplii BBIOOp TOYKH U3 GUrypbl Ha
IUIOCKOCTH, W3  OTpe3ka, M3 AYyrd
OKPYKHOCTH

OcBauBaTh MOHSITHE TEOMETPHYECKOH BeposTHOCTH. PemaTh 3agaum Ha HaxXxOXIEHHUE
BEPOSATHOCTEH B OIBITAX, IPEICTABUMBIX KaK BBIOOP TOUEK U3 MHOTOYTOJIbHUKA, KpyTa, OTpe3Ka
WA AYTH OKPYXKHOCTH, YUCIIOBOTO IIPOMEXKYTKA

Poccuiickas
3JIEKTPOHHAS HIK0JIa

HUcnbiTanus
Bepuy.au (6
1)

Ucneiranne. Ycnex u Heynauda. Cepus
HCTIBITAHMH 10  THEepPBOTO  ycmexa.
Hcnpitanus  bepnymiu.  BepostHocTu
COOBITHH B cepHM UCHBbITaHUN bepHymm.
[pakTrueckas padora

«Mcnpitanus bepuymnnm»

OcBanBaTh MOHSITHSI. UCIIBITAaHKE, JIEMEHTAPHOE COOBITHE B HUCIBITAHNH (YCIIeX M HEyziada),
cepus HCIBITaHNH, HACTYIIEHNE MTEPBOT0 ycrexa (Heyiaun), cepus UcHbITaHuil beprymm.
PemaTh 3aga4yM Ha HaXOXJEHHE BEPOSATHOCTEl COOBITHH B CepUM HCIBITAHHUH O TEPBOTO
ycrexa, B TOM YHCIie ¢ TpUMeHeHHeM (OpMyYJIbl CyMMbI T€OMETPUYECKOl IPOrpecCch.
Pemats 3agaun Ha HaXOX/EHHE BEPOSITHOCTEH IEMEHTAPHBIX COOBITHI B CEpPHUU HCITBITAHUH
Bepnynnm, Ha HaxoXAeHHE BEPOSITHOCTU OMPEISIEHHOTO YHCIA YCIEXOB B CEPHU HCIIBITAHUN
Beprymm. U3ydyaTh B Xo/1e MPaKTHYeCKOH PadoThl, B TOM YHCIIE C TIOMOIIBIO IU(PPOBHIX
peCcypcoB, CBOICTBA BEPOSITHOCTH B CEPUM MCHbITaHUN bepHyiu

Poccuiickast
3JIEKTPOHHAS HIK0JIa

Cayuaiinas
BeJHYHMHA

(6 )

CryvaiiHas BeIMYMHA M pacrpeneicHue
BEPOSITHOCTEM. Maremaruyeckoe
OXUJAHME U JUCIepcus  ciaydailHOH
BeIMYMHBL IIpuMepsl MaTeMaTHYECKOTrO
OXHUJAHUA KaK TEOPETHIECKOTO CPEAHETo
3HAUCHUSIBETTNYUHBL.

Ilonatne o 3akoHe OONBIIMX YHCEN.
W3mepenne BepOATHOCTEH C MOMOIIBIO
yacTtoT. [IpuMeHeHMe 3aKoHA OOJNBIINX
9HCceT

OcBOUTH MOHATHS: ClydaiHas BeJIWYMHA, 3HAUEHUE CIy4YalHOW BEIMUYUHBI, pacrnpeneracHue
BEPOSITHOCTEM.

M3y4yats n 00cy:kaaTh IPUMEpHl TUCKPETHBIX U HENPEPHIBHBIX CIIyYalHbIX BEIMYMH (POCT,
BEC YeJI0BEKa, YUCICHHOCTh HACEICHHS, APYTHEe N3MEHUNBBIC BEJIMUMHBI, PACCMAaTPHUBABIIECS B
Kypce CTaTHCTHKH), MOJCIBbHBIX CIyJalHBIX BEIMYUH, CBS3QHHBIX CO CIIyJaifHBIMHU OIBITAMU
(6pocaHue MOHETHI, UTPATIBHOM KOCTH, CO CITy4aiiHBIM BEIOOPOMH T. II.).

OcBanBaThb MOHSATHSI: MaTEMaTHUECKOE OXKUJIAHUE CITyYailHOW BEIUYMHBI KAK TEOPETHUYECKOE
cpeaHee 3HAuUeHHWE, JUCIEepPCUsl CIIy4alHOH BEJIMYMHBI KaK aHaJOT JHMCIEPCHH YHCIOBOTO
Habopa.

Pemarts 3agaum Ha BBIYMCICHHE MATEMaTHUECKOTO OXHIAHHUSA W JAUCIEPCHUH THCKPETHOU
CITyJaifHON BENIMYMHBI 1O 3aJAHHOMY PACIpPEIEICHHIO, B TOM YHCIE 3a1ad, CBA3aHHBIX CO
CTPaxOBAaHHUEM U JIOTCPECAMU.

3HAKOMHTBLCS ¢ MaTeMaTHYECKUM OXKUJIAHWEM U JIMCIIEPCHEll HEKOTOPBIX pacIpe/esieHu, B
TOM YHUCJIE PACIPENENeHUs] CIIy4aiiHON BEJINYHHbI

«UHCIIO YCIIEXOBY B cepuy HcnbiTannii beprymm. U3y4aTh 4acToTy COOBITHS B IIOBTOPSIOINXCSI
CITy9JaifHBIX ONBITaX KakK CIyJaiHyI0 BEIMYHHY.

3HaKOMHTBCH C 3aKOHOM OobmmX yncen (B popme bepHyim): mpu OOJBIIOM YHCIIE OMBITOB
gacToTa COOBITHA OJM3Ka K €ro BEPOSTHOCTH.

Pemats 3a1a4un Ha U3MEpEHNE BEPOSITHOCTEH C TOMOIIIBIO YacTOT.

O0cy:knaTh poJIb 3aKOHA OONBLIMX YHCE B OOOCHOBAHMHM YAaCTOTHOTO METOHA HM3MEPEHUS
BEPOSITHOCTEM.

O0cy:kmaTh 3aKOH OOJBIIMX YHCEN KakK MPOSIBICHHE CTaTHCTHYECKOH YCTOHYMBOCTH B
W3MEHUYHBBIXSIBJICHUSIX, POJIb 3aKOHA OOJIBIIMX YHCEN B IIPHPOJICH B JKU3HU YEIIOBEKA

Poccuiickast
3JIeKTPOHHASI IIK0JIa

0O06001EeHue,
KOHTPOJIb

(10 v)

IpencraBnenne naHHBIX. OmucaTensHas
CTaTHCTUKA. BeposaTHOCTh ciyyailHOTO
COOBITHA. DJEMEHThl KOMOWHATOPHKH.
City4aliHple BEJIMYMHBI M pacipeieleHus

[MoBTOpPATH M3y4eHHOE U BBICTPAMBATH CHCTEMY

3HAHUH.

PemaTh 3aga4m Ha NpeCTaBICHUE U ONMCAHUE JTAHHBIX.

PemaTh 3ajaydm Ha HAaXOXJCHUE BEPOSTHOCTCH COOBITHIA, B TOM 4YHCIEC B OIBITAX C
PaBHOBO3MOYKHBIMH SJIEMEHTAPHBIME COOBITUSIMH, BEPOSITHOCTEH 00BETMHEHHS H MEPECCUCHUS
COOBITHH, BBIYUCIISITH BEPOSITHOCTH B ONBITAX C CEPUSIMU CITyYalHBIX MCIIBITAHUN

Poccuiickast
3J1eKTPOHHAS IIK0JIAa
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