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HOACHUTEJIBHASA 3AIIMCKA

PaGowass mporpamma 1o MareMaTHKe i OOydYaloIIUXcs C 3aJepKKOU
ncuxudeckoro pa3sutus (nanee — 3I1P) Ha ypoBHe 0CHOBHOTO 00111eT0 00pa30BaHuUs
NoJAroToBiieHa Ha ocHoBe denepalibHOTO TOCYAApPCTBEHHOIO 00pa30BaTEIbHOTO
cTaHjapTa ocHOBHOro oouiero odpaszoBanus ([Ipuka3z Munnpocsemenust Poccun ot
31.05.2021 . Ne 287) (manee — ®I'OC OO0OO), denepanbHO ananTUPOBAHHOU
o0OpazoBaTeIbHON MPOTPaMMbI OCHOBHOTO OOIIEro 00pa3oBaHus JIJIsi 00y4arOIINXCS C
OTpaHUYCHHBIMU BO3MOXKHOCTSAMU 3710poBbs (IIpukaz Munnpocsemenus Poccun ot
24 Hos6ps 2022 1. Ne 1025), denepanpHOl paboueii mporpaMMbl OCHOBHOTO OOIIIETO
oOpa3oBaHusa 1Mo y4yeOHOMY mpenmery «MaremaTtukay, denepalbHON MPOTrpamMMbl
BOCIIUTAHUSI, C YUYETOM pPaCHpelleJICHHBIX IO KJlaccaM IMPOBEPSIEMBIX TpeOOBaHUU K
pesynbraram  ocBoeHusi  DenepanbHONM  aganTUPOBaHHOM  0Opa3oBaTEILHOMN
MpOTrpaMMbl OCHOBHOTO 00I11IeT0 00pa3oBaHUs ISl OOyYaromMXCA C 3aJeprKKOM
IICUXUYECKOro pa3BuTUA.B pabouell mnporpamme ydTeHbl HIAEU U IOJIOKECHUS
Konuenuuu pazsutus MaTeMaTudeckoro oopasonanus B Poccutickoit deaepanumu.

OO0mas xapakTepucTUKa y4e0HOro npeamera «MareMaTuka

VYuebubiit mpeamer «MaremaTuka» BXOAUT B MPEIMETHYHO 00J1acTh
«Marematuka u uH(popmaTuka». OH CHOCOOCTBYET pPA3BUTHUIO BBIYUCIUTEIBHOU
KyJIBTYpbl M JIOTHYECKOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHHS IOJb30BaTHCA
aIrOpUTMaMH, a TAKXKe MPUOOPETECHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX B
MOBCEAHEBHON Ku3HM oOyuatromuxcsi ¢ 3[IP. YueOHbli mnpeamer pa3BUBacT
MBIIIJIEHHE, MPOCTPAHCTBEHHOE BOOOpakeHHE, (PYHKUMOHAIBHYIO TI'PaMOTHOCTb,
YMEHUSI  BOCIPUHUMATh U KPUTUYECKH  aHAIM3UPOBaTh  HHGOPMAIIHUIO,
MIPENICTABICHHYIO B PA3INYHBIX (hOpMax.

OOyueHue mareMaTHKe JaéT BO3MOXKHOCTh pa3BHUBaTh y oOyudaromuxcs ¢ 3[1P
TOYHYIO, PAIlMOHAIIBHYI0O U HMH(POPMATHUBHYIO peub, YMEHHE OTOMparh Haubosee
MOJIXO/SIINE S3bIKOBBIE, CUMBOJIMUECKUE, IpaUUecKUe CPelCcTBa AJI BBIPAKECHUS
CYXIEHUH U HAIJISTHOTO X MPEICTABICHHUS.

Heo0xonuMbIM KOMIIOHEHTOM OOIIEH KylIbTypbl B COBPEMEHHOM TOJKOBAaHUHU
ABIAETCS OOIIee 3HAKOMCTBO C METOJAAMHM TMO3HaHUS JEHCTBUTEIBHOCTH,
MPECTABICHUE O MIPEAMETE U METOAaX MAaTEMaTUKU, UX OTIMYMIA OT METOJIOB APYTIHX
€CTECTBCHHBIX U TYMAaHUTAPHBIX HAyK, 00 OCOOCHHOCTAX MPUMEHEHHS] MaTeMaTHKU
JUTSL peUIEHUs] HAayYHBIX W TPUKIAIHBIX 3a/ad. TakuM o0pa3oM, MaTeMaTHYeCKOe
oOpa3zoBaHre BHOCUT CBOM BKJIaJ B (hopMHUpOBaHUE OOIIEH KyabTyphl YeJIOBEKa.

W3ydyeHne MareMaTWKH TaKXKe CIOCOOCTBYET ASCTETHUECKOMY BOCIHUTaHUIO
YeJIOBEKa, MOHMMAHUIO KpPacoThl W H3AIIECTBA MATEMATHUUYECKHUX paCCyKIACHUMH,
BOCIPUATHIO TEOMETPUUECKHUX (OPM, YCBOCHHUIO UI€U CUMMETPUH.

[Iporpamma oTpaxkaeTr copaepkaHue oOydeHHsl mpeameTy «MaTemaTuka» c
y4eToM 0coObIX 00pa3oBaTeNbHbIX MOTpeOHOCTeM oOyuaromuxcs ¢ 3I1P.OBnanenue
y4eOHbIM npeaMeroM «Marematrkay MpeAcTaBiseT ONPEAeICHHYIO CI0KHOCTh AJIs
yuamuxcst ¢ 3IIP. YV oOyuaronuxcs ¢ 3[IP Hanbosnee BbIpak€Hbl OTCTAaBaHUS B
Pa3BUTHHU CJIOBECHO-JIOTUYECKUX (POPM MBIIUJICHUS, IMO3TOMY aOCTpakTHbIE H



OTBJICUEHHBIE KATETOPUM MM TPYIHOAOCTYIHBL. B TOXe Bpems NpU ClEUAIBHOM
oOydeHuu oOydyarompecss MOTYT BBIIOJHATH 3anaHusi 1o anroputMmy. OHu
BOCIIPUMMYMBBEI K MOMOIIM, MOTYT BBIIOJHUTH MEPEHOC HAa AHAJIOTMYHOE 3a/laHue
YCBOGHHOTO criocoba perieHus. CHIDKEHHUE Pa3BUTHSL MBICIUTENBHBIX OMEpaluid u
3aMEUIEHHOE CTAaHOBJICHHE JIOTUYECKUX JEUCTBUU IPUBOMAT K HEIOCTATOYHOMU
OCMBICJICHHOCTH COBEPIIAEMBIX YYEOHBIX ACHCTBHM. Y 00y4arommxcs 3aTpyIHEHBI
CUETHBIC BBIUMCIEHUS, MPOU3BOJMMBIE B yME€. B NMHChbMEHHBIX BBIYHUCICHUSAX OHU
MOTYT IpPONycKaTb OJAWH M3 MPOMEXKYTOUHBIX wIaro. Ilpu pabore ¢ 4MCIOBBIMU
BBIDAKCHUSIMM, BBIYMCIICHHEM WX 3HAYECHHs MOTYT HE YJAEpKUBATh IPABUIIbHBIN
nopsaok nedctBuil. Ilpu ynpouieHuun, npeoOpa3oBaHUM BBIPAKEHUN ydaliuecs ¢
3[IP He MOryT CaMOCTOATENBHO NPHHATH PELIICHHE O IIOCIEAOBATEIbHOCTH
BBIIIOJIHEHUSL J1eCTBUI. KOHKPETHOCTh MBIIUIEHHSI OCJIOKHSET YCBOCHHUS HaBbIKA
pelIeHUs] YpPaBHEHMI, HEPABEHCTB, CHUCTEMBl YypaBHeHMH. MM MaogocTynmHO
COBEpIICHUE 0OPATUMBIX ONIEpaIU.

Huskuii  ypoBeHb  pa3BUTHA  JIOTMYECKMX  OINEpalHi, HEAOCTATOYHAS
00OOIIEHHOCTh MBIIUICHHUS] 3aTPYIHAIOT U3ydeHue TeMbl «DyHKIMW»: mnpu
onpeneneHuy (YHKIMOHAJIBHOM 3aBUCUMOCTH, NpH ONHUCAHUM TpaduyuecKou
CUTYAIIMH, UCIIONIb3YsI T€OMETPUUECKU, anreOpandeckuid, PyHKINOHAIbHBINA S3bIKH.
Hepeako yuamniuecss He BUIAT pa3HULIBI MEXAY 00JIaCTbIO ONpeseneHus] GQyHKUUNA U
00J1aCTBIO 3HAUYEHUM.

Pemenue 3amad compsiKeHO C TPYIHOCTAMH O(QOPMIICHHS KpATKOH 3amlucH,
IIPOBEJCHUS aHAJIM3a YCJIOBUS 3a/1a4H, BbIJIEICHUS cyliecTBeHHOro. O0yyarommuecs ¢
3IIP 3arpynHsitoTcs clenaTb yMO3AKIIOUEHHE OT OOIIEro K YacTHOMY, HEPEIKO
BBIOMpAIOT HEpalMOHAJIbHBIE CIOCOOBI  pPELICHMs, WHOI/a OrPaHUYUBAIOTCS
MaHUITYJISIUSAMU C YU CIIAMH.

[Ipy wu3yyeHuM TEOMETpUYECKOrOo Marepuana oOyuatomecs ¢ 3IIP
CTJIKUBAIOTCS €  TPYJHOCTBIO  JI€NlaTh  JIOTUYECKHE  BBIBOJABI,  CTPOUTH
MocJieIoBaTeIbHbIE paccyxieHus. HenmpouHble 3HaHUSI OCHOBHBIX TEOPEM I'€OMETPHUH
MPUBOJNUT K OIIMOKAM B PELICHUU TeoMeTpuueckux 3aaad. OOydaronigecss MOryT
MOJAMEHUTH (POPMYITy, HEIPABUIILHO MPUMEHUTH TeopeMy. K cepbe3HbIM ommOKkam B
pelIeHUH  3aJad  MPUBOJAT  HENOCTATOYHO  Pa3BUThIE  MPOCTPAHCTBEHHBIE
npeactaBieHus. VM CIOXKHO BBINOJHUTHh YEPTEK K YCIOBHIO, B MUCHbMEHHBIX
paboTax OHU HE MOTYT IIPUBECTH OOBSICHEHUE K YEPTEKY.

ToyHOCTh 3amOMHMHAHUSA M BOCHPOU3BEICHUS y4eOHOTr0 MaTepuaia CHUKEHbI
0 TMpHUYMHE CIA00CTH MHECTUYECKOM IEsITeNIbHOCTH, CYXEHHS oO0beMa MaMsTH.
Oo6yuatomumcst ¢ 3I1P Tpebyercs Ooinbliie BpeMeHH Ha 3aKpeIieHWE Marepuana,
aKTyalau3auys 3HaHUH 10 ONOpe MPU BOCIPOU3BEICHHH.

Jlis  npeonosnieHuss TPyJHOCTEH B HM3yYE€HUH y4uyeOHOro MpeaMmera
«Marematuka» HeoOXoIUMa afanTtanus oObeMa U XapakTepa yueOHOTO MaTepuaia K
MO3HaBaTeNIbHBIM BO3MOXKHOCTSIM yyamuxcs ¢ 3[IP. Cnegyer yueOHbI Matepuan
MPENOJHOCUTh HEOOJIBIIMMHU TOPUHUAMH, YCIOXKHSS €ro MOCTENEHHO, WU3BICKUBATH
crocoObl  ajanTallMi  TPYIAHBIX  33JaHU, HEKOTOpbIE TEMbl JaBaTh Kak
O3HAKOMHUTEIIBHBIC; UCKJIIOYaTh OTJEJIbHBIC TPYAHBIE  JIOKa3aTeNIbCTBA,
TEOPETHUYECKUM MaTepuanl pPEKOMEHAYETCs Hu3y4daTb B IIPOLECCE IPAKTUYECKOU
NEATENBHOCTH II0 pPEIICHHIO 3a1ad. OpraHu4eckoe €IMHCTBO IIPAKTUYECKON MU



YMCTBEHHON JIEATEIILHOCTU YYaIIUXCSl Ha YypOKaX MAaTeMaTHKH CIOCOOCTBYIOT
IPOYHOMY U CO3HATEIBbHOMY YCBOCHHMIO Oa3HCHBIX MaTeMaTH4YeCKHX 3HAaHUN U
YMEHUM.

IIeJII/I " 3a/1a91 U3yYCHUA y‘l@ﬁHOI‘O npeamera «MaTemaTHKa»

[TpuopureTHbIMH LIETSIMU O0yUYEHHUS MaTeMaTUKe B 5—9 kiaccax sSBISIOTCS:

" (popmupoBaHHE IEHTPAJIHHBIX MAaTEeMATUYECKUX TMOHATUN (YHCIIO, BEIMYUHA,
reomeTpuyeckas  ¢urypa,  mepeMeHHas,  BEpPOATHOCTD, GyHKIMA),
00ecneunBalouX MPEEeMCTBEHHOCTh U MEPCINEKTUBHOCTh MaTeMaTUYeCKOrO
oOpazoBanus obydarommxcs ¢ 311P;

* noxaBeneHue oOyuatomuxcs ¢ 3[IP Ha pmocTymHOM JUisi HUX YpOBHE K
OCO3HAHMUIO B3aUMOCBSI3M MATE€MATHKM M OKPYXKAIOWIEr0 MHpA, NOHUMAHHE
MaTeMaTUKU KaK 4YacTH OOLIEel KyIbTyphl YEJIOBEUECTBA;

" pa3BUTHUE WHTEJUIEKTYaJbHBIX U TBOPYECKUX CIIOCOOHOCTEH OOyYarommxcs C
311P, mo3HaBaTenpHOM aKTUBHOCTH, UCCIIEIOBATEIbCKUX YMEHNN, KPUTUYHOCTH
MBIIICHUS, UHTEPECA K N3YUYEHUIO MATEMAaTUKH;

* (popmupoBaHue (QYHKIMOHAIBHON MareMaTMyeCKO TI'paMOTHOCTU: YMEHHS
pacmo3HaBaTh  IPOSABICHUS  MAaTEeMATUYECKUX  TMOHATUH, OOBEKTOB H
3aKOHOMEPHOCTEH B pPEaANbHBIX JKU3HEHHBIX CHUTyalUUAX M MPU HU3yYECHHH
JIPYrUX Y4eOHBIX NMPEAMETOB, MPOSBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH,
bopMyMpoBaTh MX Ha A3BIKE MAaTEeMaTWUKd U CO3/1aBaTh MaT€MaTUYECKHE
MOJIENI, MPUMEHATh OCBOEHHBIM MaTeMaTHUYECKUU ammapar sl pelIeHHs
PaKTUKO-OPUEHTUPOBAHHBIX  3aJa4, HWHTEPOPETHPOBaTL U  OLEHUBATh
ITOJIyYEHHBIE PE3YJIBTATHI.

JlocTrxeHue 3TUX Lene 00ecreynBaeTcsl pelieHUeM CileIyonmx3anay:

» ¢opmupoBarh y oOydaromuxcs ¢ 3[IP HaBbikuM ydeOHO-ITO3HABATEILHOMN
JESTEIbHOCTH: TJIaHUpOBaHUE paOOThl, MOMCK pAlMOHAIBHBIX IyTeH ee
BBIIIOJIHEHNS, OCYILECTBIIEHNUS CAMOKOHTPOJIS;

" crnocoOCTBOBaTh HHTEIEKTYyaJlbHOMY pPa3BUTHIO, (OPMUpPOBaTh KayecTBa,
HEOOXOMMBbIE YEIOBEKY IS ITOJIHOIICHHOM JKU3HU B COBPEMEHHOM OO0ILECTBE,
CBOMCTBEHHBIE MAaTEMATHYECKON JEATEIbHOCTH: SICHOCTH U TOYHOCTH MBICIIH,
UHTYUIINH, IPOCTPAHCTBEHHBIX MPEACTABICHHM, CTIOCOOHOCTH K MPEO0JICHUIO
TPYIHOCTEN;

" (opMUpOBaTh KIIOYEBbIE KOMIIETCHIIMM YyYaluXcid B paMKaxX MpPeaMETHOU
obOnactu «MartemaTrrka 1 HHPOPMaTHKa»;

" pa3BUBATh MOHATUITHOE MbILIeHUs oOyyatomuxcs ¢ 3I1P;

" OCYUIECTBJISTh KOPPEKIHMIO MO3HABATEIbHBIX MpoleccoB oOyuaromuxcs ¢ 311P,
HEOOXOAMMBIX JUIsl OCBOGHHSI MPOTPaMMHOIO Marepuaja 1o Yy4eOHOMY
peIMETy;

" [peaycMaTpuBaTh BO3MOXKHOCTH KOMIIEHCAIIMM 00pa3oBaTelIbHBIX e()UIINTOB
B OCBOCHMHU IPEIIECTBYIOUIET0 MPOrpaMMHOTO MaTepuaia y oOydaroIuxcs ¢
3I1P u HEnOCTAaTKOB B UX MATEMAaTUYECKOM Pa3BUTHH;

" copmMHUpOBaTh YCTONYMBBIA HHTEPEC YUAIIMXCS K IPEAMETY;

" BBIABISATH M PA3BUBATh MATEMAaTHUYECKUE U TBOPUYECKHE CIOCOOHOCTH.



OcCHOBHBIE JIMHUU COAEPKAHUS Kypca MareMaTtuku B 5-9 kiaccax: «YHucna u
BBIUMCICHUS», «Anredpa» («AnreOpanueckue BBIpOKEHHS», «YpaBHEHHS U
HepaBeHCTBa»), «DyHkium», «leomerpus» («leomerpuueckne GUrypsl U HX
CBOMCTBaY, «/3MepeHrne reOMeTPUYECKUX BETMUUHY ), «BEpOSITHOCTh M CTATUCTHUKAY.
JlaHHbBIC TUHUM PA3BUBAIOTCS MapaljIeNIbHO, KaXKAasi B COOTBETCTBUU C COOCTBEHHOU
JOTUKOW, OJHAKO HE HE3aBUCHMMO OJHA OT JApPYyIOM, a B TECHOM KOHTaKTe H
B3aumopeiicTBuu. Kpome »3Toro, ux oObEOUHSET JIOTHYECKas COCTaBISIONIA,
TPAJIULMOHHO TMPUCYIash MAaTEMaTUKE M TPOHU3BIBAIONIAS BCE MAaTEMAaTUYECKHE
Kypcbl W coiepkarenbHble JmHUUA. CdopmynupoBanHoe B DenepanbHoM
roCyJJapCTBEHHOM 00pa30BaTEIbHOM CTaHJIapTe OCHOBHOIO 0O0Iero oOpa3oBaHUs
TpeOOBaHHE «YMETh ONEPUPOBATH IMOHATUAMH: OIpENEICHUE, aKCHOMa, Teopema,
JI0Ka3aTebCTBO; YMEHHME paclio3HABaTb WCTHUHHBICE W JIOKHBIE BBICKAa3bIBAHMS,
IIPUBOJUTE NPUMEPHl M KOHTPIPHUMEPBI, CTPOUTH BBICKA3bIBAaHUS W OTPULIAHUS
BBICKA3bIBAHUI» OTHOCHUTCSI KO BCEM KypcaMm, a (hOPMUPOBAHUE JOTUYECKUX YMEHHM
pacopenenserca IO BCEM rojaM OOy4YeHUsT Ha YpPOBHE OCHOBHOIO OOILEro
o0pa3zoBaHus.

Conepxanue 00pa3oBaHHs, COOTBETCTBYIOIIEE NPEIMETHBIM pE3yabTaram
ocBoeHus: dDenepanbHOl pabouell TPOrpaMmbl, pacHpeleNEHHbIM [0 TojaaM
o0Oy4eHusl, CTPYKTYpUPOBAHO TakKuM oOpa3oM, 4YTOOBI KO BCEM OCHOBHBIM,
MPUHIUIUAIBHBIM BOMNpocaM oOydaromuecss oOpalaiuch HEOAHOKPATHO, YTOOBI
OBJIAJICHUE MAaTE€MaTUYECKUMH IIOHATUAMM M  HaBbIKAMU  OCYILECTBIIUIOCH
MOCJIEZIOBATENBHO U MOCTYNATENbHO, C COOMIOIEHNEM IPUHIINIIA TPEEMCTBEHHOCTH, a
HOBBIE 3HAHHS BKJIIOYAJINCh B OOIIYI0 CHCTEMY MaTreMaTHYeCKUX MpeaCTaBICHUN
oOyuatomuxcs ¢ 3I1P, pacuupsis u yrmyOmnsist e€, 00pa3ys MpoYHbie MHOKECTBEHHBIE
cBsi3u. OOmme 1enu u3yyeHus yuyeOHoro npenmMera «MartemaTuka» MpeacTaBiIeHbl B
denepanbHON pabodeit mporpaMmmMe 0CHOBHOTO O0IIEro 00pa3oBaHus.

Oco0enHocTH 0TOOpPA M alaNITALMM Y4eOHOIr0 MAaTEpPHAJIa 110 MATEMATHKe

OOyuenune yueOHOMY TmpeameTy «MaTemarukay CTPOUTCS Ha CO3JIaHUU
ONTUMAJIBHBIX YCJIOBUH JJI YCBOEHUS MPOTPAMMHOTO Marepuaia o0y4JaroluMucs ¢
3I1P. bonbiioe BHUMaHUE yaemnseTcs oT00py y4eOHOro marepuasa B COOTBETCTBUH C
MPUHIIUIIOM JOCTYIMHOCTH TIPU COXpaHEHUU O0OIIero 0a30BOro YpOBHS, KOTOPBIM
JTOJKEH T10 COJIEpaHUI0 U 00beMy OBITh aIalTUPOBAHHBIM /171 oOyuaroruxcs ¢ 3I1P
B COOTBETCTBUU C HX OCOOBIMH 00pa3oBaTeibHBIMU TOTpeOHOCTsIMU. ClemyeT
o0yerynTh OBJIaJicHUEe Marepuaiiom oOyuarommmucs ¢ 3P mocpeacTtBom ero
JETAIbHOTO OOBSICHEHUS ¢ CUCTEMAaTHUYE€CKUM TTOBTOPOM, MHOTOKPATHON TPEHUPOBKHU
B NPUMEHEHUM 3HAHWM, HUCIONB3ys TPUEMBbl aKTyalu3aluu (BU3yasbHas oOIopa,
MaMsITKa).

denepanbHasi IporpaMma MpeayCcMaTpUuBacT BHECEHUE HEKOTOPBIX U3MEHEHU:
YMEHBIIIEHUE 00beMa TEOPETHUYECCKUX CBEICHUM, BHIHECEHHE OTIEIBHBIX TEM WIIH
IIEJIBIX PA3/IEIOB B MaTepUaIbl i1l 0030PHOTO, 03HAKOMUTEIHHOTO N3YUCHHUSI.

N3menenuss nporpammsl B 5-9 kiiaccax

MaremaTnka B 5 u 6 Ki1accax



B 03HaKOMUTENBPHOM IUIAHE PEKOMEHIYETCA H3y4aThb CIEAYIOIIUE TEMBbI:
«Pumckas Hymepanus», «PaBubie ¢uryps», «ununap, konyc, mapy, «Kyom,
«IIpsmoyronpHbIl mapaiuenenumnen», «llepememienne no KOOPAUHATHON TPSIMON»,
«Moaynp uucna», «UucinoBble TpoMexyTKn»; «MacmTad» (U3ydaeTcss B Kypce
«I"eorpadus»); «M300paxeHne reoMeTpudeckux (puryp Ha HEIMHOBAHHOW Oymare C
WCIIOJB30BAaHUEM LMPKYJIsS, JIMHEWKH, YIOJbHUKA, TpaHCHOpTUpa», «JlnuHa
OKpykHOCTHY», «lInomane kpyra», «llapamiensusie npsMsiey», «llepnenaukynspHble
npsimeie», «OceBas U LIEHTpaldbHasi CUMMETPUN» (M3ydaeTcs B Kypce T€OMETPHH);
«beckoHeuHbIe TEPUOIUYECKHE IECATUYHBIE IpoOu. [lecaTuuHoe mNpuOIMKEeHHE
0OBIKHOBEHHOM Ipo0Ou» (M3ydyaercs B Kypce anreOpsl).

CrnenyeT yMEHBIINTh KOJIMYECTBO YacOB Ha cieAyroume Tembl: «PemreHue
JOrMYecKun 3amauy», «JlimHa orpeska», «lllkanspy, «PacnpenenurenbHbil 3aKOH
YMHOXEHHS», «3aUCh IPOU3BEICHUS C OYKBEHHBIMU MHOXUTENIAMMWY, «[locTpoenue
KOH(Urypanuii U3 4dacted MpsMOil, OKPY>KHOCTH Ha HEIMHOBAHHOW W KJIIETYATOU
oymare», «Jlemurenmu u kpatHeie. [Ipusnaku aenumoctny, «HaunbOonbpimii oOmmii
JENNUTENIb U HauMEHblllee ollee KpaTHoe. J[eTuMOCTh CyMMbI U IPOU3BEACHUS.
«IIpuBenenne npobOu K HOBOMY 3HaMeHarteno», «HaxokaeHue dvactu uenoro u
nenoro mo ero vactuy. «OKpyriieHHE JeCSITUYHBIX JpooOei». «PerieHue 3amau
nepedopoM BCEX BO3MOXKHBIX BapHaHTOB». «CocTaBieHHE OYKBEHHBIX BBIPAKEHHIA
[0 YCJIOBHIO 3aJaur». BbICBOOOIMBIIMECS Yachl MOYKHO MCIOJb30BaTh Ha
NOBTOpEHHE (B Hayajle U KOHLE Y4eOHOTo rojia), Ha U3yuyeHue Haubosee TPyJHbIX U
3HaYUMBIX TeM: B V Kjlacce — Ha pelIeHrne YpaBHEHUM, IPUBEACHUE IPOOH K HOBOMY
3HAMEHATENI0, YMHOXKECHHE U JCJIICHUE JECATUYHBIX Npo0eid, namMepenue yrios; B VI
KJIacC€ — JEUCTBUA C IOJIOKUTEIBHBIMA M OTPULATEIIBHBIMU YMCIIAMH, DPEILICHUE
YpaBHEHUH, CIIOKEHUE U BbIUMTAHUE YHUCEII, COACPKAIIMUX LETYI0 U APOOHYIO YacTh,
Ha YMHO>XEHHE U JIeJIeHUEe OOBIKHOBEHHBIX APOOEH.

Auare0pa

B 03HaKOMUTENBPHOM IUIAHE PEKOMEHIYETCA H3y4aThb CIEAYIOIIUE TEMBI:
«ppaunoHanbsHble yucha. [[eiicTBUTENbHBIEC YnCiiay, « CpaBHEHUE TEMCTBUTEIbHBIX
yucen, apupMeTHIecKre JEUCTBUS C JEHCTBUTEIBHBIMHU uHcliaMuy», «Haxoxaenue
MpUOJIMKEHHBIX 3HAYEHWM KBaJpaTHOro KopHs», «Teopema Bueray, «Pemenus
YpaBHEHHU TPEThEU M YETBEPTOM CTEIIECHEW PA3I0KEHUEM HA MHOXKHUTENIN», « DyHKINS
y =Vx u ee rpadux», «IIOrpelmHOCT, U TOYHOCTb TPHOMIKEHU», «UeTHbIE U
HeueTHble QyHKIMN», «DyHKIHA y=x"», « DyHKIMs y= ax’, ee rpadMK U CBONCTBA.
Ipadpuku pyHkumii y= ax®> + n u y=a(x-m)?, « YpaBHEHHE C JBYMs IIEPEMEHHLIMU U
ero rpaduk», «['paduueckuit cmocod® pemieHUS CUCTEMBI  ypaBHEHHI,
«M300paxkenne 4aeHOB apu(PMETHUIECKON W TE€OMETPUYECKON MPOTPEecCUil TOUKaMu
Ha KOOPJAMHATHOM IUIOCKOCTU. JIMHEHHBIH M SKCIMOHEHIUAIBHBIN pPoCT. CIIOXKHBIC
IIPOLIEHTHD.

Cneagyer yMEHBIIMTh KOJMYECTBO 4YAacOB Ha HU3ydeHHE TeM: «DopMyibD»,
«JloKa3aTenbCTBO TOXKIECTB», «JIMHEWHOE YpaBHEHHE C JBYMS HEWU3BECTHBIMI,
«I"paduk TUHEHHOTO ypaBHEHUS C ABYMs MepeMeHHbIMWY, «I'paduyeckoe pelieHue
JIMHEHHBIX YPABHEHUN W CUCTEM JIMHEHHBIX ypaBHEHUI», «CBONCTBA KBaJIPATUUYHOU
GyHKIUNY.



BricBoOOIMBIIIMECST Yachl PEKOMEHAYETCS MCIOJIb30BaTh: MJIs  Jydllneil
npopaboTKu Hambosiee BaXXKHBIX TeM Kypca: «Pemienue ypaBHeHuid», «Pernenue
CUCTEM ypaBHEHUI», «COBMECTHbIE AEUCTBUA C ApoOsmMm», «lIpruMeHeHre CBOMCTB
apu(MeTHYecKoro KBaJApaTHOIO KOPHS»; HA IOBTOPEHHE, pEIICHHEe 3a1ad,
npeoOpa30BaHUE BBIPAXKECHUI, a TAK)KE HA 3aKPEIIEHUE N3YYEHHOTO MaTepHaia.

I'eomeTrpus

Crnenyer OCHOBHOE BHUMAaHUE YAEIHUTh MPAKTHYECKOW HANPaBIEHHOCTH Kypca,
UCKJIIIOYMB W YNPOCTUB HAuOOJEe CIOXKHBIA JUIsi BOCHPHUSTUS TEOPETUUYECKUN
matepuas. Ha ypokax reoMeTpun HEOOXOAMMO MAaKCUMaIbHO HCIOIb30BaATh
HarJIAHbIE CpelcTBa OOy4YeHHs, OOJbllle MPOBOAUTH MPAKTUYECKUX pPabOT ¢
y4daluMucs, pemath 3a1add. CTpouTh pelieHre 3aj1ad mpu MOCTOSTHHOM O0palleHuu
K HarJAJHOCTH — PUCYHKAM U YEPTEKAM.

O3HakoMUTENBHO JaTh TeMbl: «TeopeMbl M J10Ka3aTeNbCTBO. AKCHOMBD»,
«JlokazarenbCcTBO OT MNPOTUBHOrO», «CyIIECTBOBAHUE W  E€IMHCTBEHHOCTH
MEPIEHAUKYJISIpa K OpsAMOoi», «MeToa reoMeTpuyecKkux MecT», «MeToa yJaBOCHUs
Mennansl», « Teopema Paneca u TeopemMa 0 NPOMOPUMOHAIBHBIX OTpe3Kax», «LleHTp
Macc TpeyrojibHHKa», «l/3MeHeHue TPUTOHOMETPUYECKUX  (PYHKUMH  TpH
BO3pacTaHuu yria», «QPopMyiibl I paJdyCOB BIMCAaHHBIX M OIMCAHHBIX
OKPY’KHOCTEM  TNPAaBWIBHBIX  MHOTOYI'OJIBHUKOB»,  «YpPaBHEHUE  NPSIMON»,
«JlBmxenue», «CBoMCTBa ABMXKEHUA», «TeopemMa O MPOU3BEACHUU OTPE3KOB XOP/,
TEOPEMBI O IPOU3BEICHUN OTPE3KOB CEKYIIMX, TEOPEMa O KBaJApaTe KacaTeIbHONY.

Crnenyer yMEHBIINTH KOJIMYECTBO 4YAacOB Ha HM3ydeHHE TeM: «CHMMeETpUYHBIE
¢urypel. OCHOBHBIC CBOMCTBa OCEBON CHMMETpuM», «LleHTpanbHas CHUMMETpPHS,
«ITapannenbubiii  mepenocy, «lloBopor», «IIpeobpazoBanue mnomobus. I[lomoOue
COOTBETCTBEHHBIX 3JEMEHTOBY», «OCHOBHBIE 33Ja4d Ha IOCTPOEHUE C MOMOUIBIO
LUPKYJIS W JIMHEHMKW», «JlekapTOBbl KOOpAMHATBI Ha IUIOCKOCTWY», «Pemenue
TPeyTroJbHUKOBY, «Ilomobue dpurypy.

BricBOOOIMBIIIMECS YAChl HCTIOIB30BATh HA PEIICHHE 33/1a4 U TOBTOPEHUE.

BeposiTHOCTH U CTATHCTUKA

B cBA3u ¢ TeMm, 4TO AaHHBIA KypC BbI3bIBAET HAMOOJBIIME CIOXHOCTH IS
oOyuatouxcst ¢ 3I1P, cBA3aHHbIE CO CHUXEHHBIM YPOBHEM PA3BUTHS CIOBECHO-
JIOTUYECKOTO MBIIUIEHUS, €r0 U3yYeHHUE JIOJKHO CTPOUTHCA Ha 0a30BOM YPOBHE U
OOCTYITHOM i1 YYEHUKOB Marepuane. OCHOBHOE€ BHUMAHHE CIIEAYET YACIIUTH
paszmenaM, CBS3aHHBIMH C IIOBTOPEHHEM INIPOWIECHHOIO MaTepuasa, YBEIUYUTh
KOJIMYECTBO YINPAKHEHUN U 3aJlaHUN, CBA3aHHBIX C MPAKTUYECKOM IEATEIBbHOCTHIO
00yJaroImxcs.

HeoOxomumo mepecMOTpeTh COJAEp)KaHHE TEOPETUYECKOro MaTepuaia |
XapakTep €ro M3JI0KEHUsA: TEOPETUYECKUM MaTepuas IpEernogHOCUTh B IPOLIECCE
pelIeHns 3a7a4 M BBIIOJHEHUS 3aJaHUM HATJAIHO-IIPAKTUYECKOIO0 XapakTepa; He
TpebOBaTh BHIBOAA W 3allOMHHAHMS CIOKHBIX (DOPMYJI, PEIICHHS] HECTaHIApTHHIX,
TPYAOEMKUX 3aaHui. P Tem caenyer u3ydars B O3HaKOMUTEIIBHOM ILJIAHE.

@denepanbHas MporpaMMa MPEJOCTABISIET aBTOpY paboyedl MporpaMMel
CBOOOJy B pacmpe/elieHul MaTepuaia o 4eTBepTsiM (Tpumectpam). Pacripenenenue
BPEMEHU Ha U3yUY€HUE TEM B TEUEHHE yUeOHOTO rojJla CAaMOCTOSITENIbHO ONpeIeNsieTcs



00pa3oBaTeNbHON OPraHU3alUeil U 3aBUCUT OT OCOOCHHOCTEH IPYMITbI 00YYaIOLIMXCS
¢ 3I1P u ux ocoObIx 00pa3oBaTEIBHBIX MOTPEOHOCTEH.

IlpumepHble BuAbI JeATeJbHOCTH oOydaromuxcsa ¢ 3IIP, o0yciioBiieHHBIE
0coObIMH  00pa3oBaTeJbHBIMH  NMOTPEOHOCTAMHM M o0eclnevyuBaIOIIMeE
OCMBICJICHHOE  OCBOCHHMEe  COJep:KaHuM  o0pa3oBaHuUsl MO  MpPeaMeTy
«MaremaTtuka»

Conepxanue BUAOB jaedTenbHOCTH oOywaromuxcs ¢ 3IIP ompenensercs ux
0coObIMU 00pa3oBaTeIbHBIMUA MOTPEOHOCTSIMHU. [IOMUMO HMIMPOKO HCIMOJIB3YEMBIX B
DAOII OO0 obumwmx 17151 Bcex 00ydaronuxcsi BUAOB I€ATEIbHOCTH CIENYET YCHIIUTh
BU/JIBI JICATEIHHOCTH CHICHU(PUYHBIC AJIsl JAaHHOW KaTeropuu AeTel, 00ecrneynBaronme
OCMBICJIICHHOE OCBOCHHME COJEpKAHHA O0O0pa3oBaHUs II0 NPEIMETYy: YCHICHUE
MPEIMETHO-TIPAKTUYECKON JESITEIbHOCTU C AaKTUBU3ALMEH CEHCOPHBIX CHCTEM;
YepeOBaHUE BUJOB JIEATEIbHOCTH, 3aJCUCTBYIOLIMX pPAa3IMYHbIE CEHCOPHbBIE
CUCTEMBbI; OCBOCHHE MaTepHalla ¢ OIOPOil Ha alIrOPUTM; IIOLIArOBOCTH» B U3yUEHUU
MaTepuasa; HUCIOJIb30BaHUE JIOTOJHUTEIbHOW BHU3YyalbHOH OHOPBI  (CXEMBI,
m1a0JIOHbI, ONOpHBIE TaOJIMIBI); pPEYEeBOM OTYET O IMpoLecce U pe3yibTare
JESITeIbHOCTH; BBINOJIHEHUE CIIEHUATIbHBIX 3aJaHUM, 00ECIeUnBaIOIUX KOPPEKIUIO
peryisuuu  y4eOHO-II03HABATEIbHOM JESTEIbBHOCTM U KOHTPOJb COOCTBEHHOTO
pe3yJibTara.

denepanbHas TeMaTU4YeCKas M TEPMHHOJIOTHYECKAs JEKCHUKAa COOTBETCTBYET
DAOIT O0O0.

Jns oOyuarommxca ¢ 3IIP cylmecTBeHHbIM SIBIIOTCS MpPUEMBI padOTHI C
JIEKCHYECKUM MaTepuanioM Tmo mpenmery. [IpoBoauTcst creuumanbHas padbora o
BBEJICHUIO B aKTHUBHBII CIOBaph 00yYalOIIMXCSI COOTBETCTBYIOIICH TEPMHHOJIOTHH.
N3yyaemble TEpMUHBI BBOJSATCS Ha TOJMCEHCOPHOM OCHOBE, 00s3aTellbHa
BU3YaJbHas MOJAJIEPKKA, AITOPUTMBI PAOOTHI C ONpeAEIEHUEM, OTIOPHBIE CXEMBI IS
aKTyaJlu3alliyd TEPMUHOJIOTHH.

Mecto yueOHOro npeamera «MareMaTuKka» B y4eOHOM IJIaHe

B cootBercTBUM C DenepalibHBIM TOCYAApCTBEHHBIM 00pa30BaTEIbLHBIM
CTaHJApTOM OCHOBHOTO 001Iero oOpa3oBaHus Y4eOHBIM TpenMer «MareMmaTukay
BXOJUT B TIPEAMETHYIO o0nacth «MaremaTtnka u WHGOPMATHKA» U SBISETCA
oOs3aTenbHBIM Il M3ydeHus. B 5-9 kiaccax yueOHbBIA mpeameT «MareMatnkay
TPAJAWIIMOHHO M3y4YaeTCs B paMKaxX CIEIYIONIMX y4eOHBIX KypcOB: B 5-6 Kilaccax —
Kypca «Marematuka», B 7-9 kiaccax — KypcoB «AnreOpa» (BKIIIOYAsl SJIEMEHTHI
CTaTUCTUKUA W Teopuu BeposTHOocTed) u «l'eomerpusi». Hacrosimeir nporpammoit
BBOJIUTCSI CAMOCTOSITEIIBHBIN yUeOHBIN Kypc «BeposSTHOCTh M CTaTUCTHKAY.

OO6m1ee yucI0 4acoB, PEKOMEHIOBAHHBIX JIJIS1 U3YUYCHUSI MaTeMaTUKH (0a30BbIN
YpPOBEHb) Ha YPOBHE OCHOBHOI'0 00111eT0 00pa3zoBaHusi, — 952 yaca: B 5 kiacce — 170
yacoB (5 yacoB B Heflenio), B 6 kitacce — 170 yacoB (5 yacoB B HeJent0), B 7 Kjacce —
204 gaca (6 yacoB B HeJent0), B 8 kiacce — 204 gyaca (6 yacoB B HefleN0), B 9 kiacce
— 204 yaca (6 4acoB B HEJIEIIO).



IInanupyembie pe3yabTaTbl 0CBOCHHS Y4eOHOro npeamera «Maremaruka»
HA YPOBHE OCHOBHOI0 0011ero 00pa3oBaHusi

W3ydyenne MareMaTukd Ha YpOBHE OCHOBHOTO 00mIero oOpa3oBaHUs
HaIpaBJICHO Ha JOCTHXeHHE oOydaromumucs ¢ 3[1P nM4HOCTHBIX, MEeTanpeIMETHBIX
U TIPEMETHBIX 00pa30BaTEIbHBIX PE3yJIbTaTOB OCBOCHUS yUeOHOTO IpeaMeTa.

JINYHOCTHBIE  pe3yJabTarTbl OCBOEHMS IPOrpaMMbl IO  MaTeMaTHKe
XApaKTEPU3YIOTCSA:

NATPHOTHYECKOE BOCIIUTAHHE:

IIPOSIBJICHUEM MHTEpECa K IPOLUIOMY M HACTOSALIEMY POCCUICKON MaTeMAaTHKH,
LEHHOCTHBIM OTHOIIIEHHEM K JOCTHXKCHHSIM POCCHUMCKUX MaTeMaTUKOB U POCCUMCKON
MaTEMaTHYECKOM IIKOJIbI, K MCIIOJIb30BAHUIO 3TUX JOCTVIKEHUI B JPYIMX HayKax U
NPUKIATHBIX chepax;

rpaxaaHCKoe U JYXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIIOJIHEHHIO OOS3aHHOCTEW TpakJJaHWHA U peal3alyuu €ro
paB, MPEACTABICHUEM O MAaTEMaTHYECKUX OCHOBaX ()YHKIMOHUPOBAHUS PA3THYHBIX
CTPYKTYp, SIBIC€HUH, MpOLENyp TPakJaHCKOro ooOmecTBa (Hampumep, BbIOOPHI,
OMpOCHI), TOTOBHOCTBIO K OOCYXIEHUI0 OSTUYECKMX MpOOJIEeM, CBA3aHHBIX C
MPAaKTUYECKUM TMPUMEHEHHEM JIOCTWKEHUM HAyKH, OCO3HAHMEM Ba)XXHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIMIIOB B I€ATEILHOCTU YUYEHOTO;

TPYI0BO€ BOCIIUTAHHUE:

YCTAHOBKOM HA AaKTUBHOE YYacTUE B PpEIICHUU NPAKTUYECKHUX 3a7ad
MaTeMaTUYECKOM HAIpaBICHHOCTH, OCO3HAHMEM Ba)XHOCTH MAaT€MaTU4eCKOro
oOpa3oBaHus Ha TMPOTHKEHUM BCEH JKU3HU IS YCIENIHOW mpodeccuoHaIbHON
JESTeIbBHOCTH M Pa3BUTHEM HEOOXONUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOEHUEM HWHIUBUAYATbHON TPAEGKTOPUU OOpa30BaHUS U KUZHEHHBIX IJIAHOB C
Y4ETOM JIMYHBIX UHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

3CTeTHYeCKOe BOCIIUTAHME:

CIOCOOHOCTBIO K  HAMOLMOHAIBHOMY H  ACTETUYECKOMY  BOCIPHUSTHIO
MaTeMaTH4eCKuX OOBEKTOB, 3a/la4y, PpEUICHUH, pacCyX IACHUI, YMEHHIO BHJIETb
MaTeMaTH4eCKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

LHEHHOCTH HAYYHOIO NO3HAHMSA:

OpUEHTalMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX
MpeICTaBICHUd 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YENOBEKa, MPUPOIbI U
oOmiecTBa, MOHMMAaHHEM MaTeMaTHMYeCKOM HayKd Kak c¢epbl UeJoBeYecKon
NESATENBHOCTH, 3TAlOB €€ Pa3BUTHS W 3HAYUMOCTH JUISl Pa3BUTHs LMBHIIM3ALNM,
OBJIAJICHUEM SI3BIKOM MaT€MAaTHKH W MaTeMaTU4YECKOM KyJIbTYpOll KakK CpEeICTBOM
MIO3HAaHWS MUpa, OBJIAJEHUEM MPOCTEHIIMMU HABBIKAMU HCCIEAOBATEIBCKOM
NEeSATENBHOCTH;

¢puznueckoe BocnutaHue, (opMHUpPOBAHHE KYJbTYPbl 310POBbS W
AMOLMOHAJIBLHOIO 0JIATOMOJTYYHUs:

TOTOBHOCTBbIO NPHUMEHSTh MaTeMaTUYeCKUE 3HAHUS B HHTEPECax CBOEro
30pOBBSl,  BEIEHUS  3I0pOBOro  oOpa3a  KU3HU  (3I0pOBOE  IIUTaHHE,
COAJIaHCUPOBAHHBIM  PEKUM  3aHATUM W OTAbIXA, peryinspHas (Quandeckas



aKTUBHOCTbh), C(POPMHUPOBAHHOCTBIO HaBBIKA pe(IEeKCUH, IPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY U TaKOTO K€ MpaBa APYroro 4YeI0BeKa;

IKOJIOTHYecKoe BOCIIUTAHUE:

OpHUEHTAIMEH Ha MPUMEHEHHE MAaTeMaTUUYECKUX 3HAHUW AJISl pelIeHHs 3a/1ad B
00JIaCTH COXPAHHOCTHU OKPY)KAIOIIEH Cpe/ibl, IUIAHWPOBAHUSA MMOCTYNKOB U OLEHKU UX
BO3MOXKHBIX TOCTEACTBUNA MJII OKpPYXKaIOIIEH Cpedbl, OCO3HAHHWEM TJI0OATBEHOTO
XapakTepa SKOJOTHUYECKUX MPOOJIeM U MyTel X PelIeHus;

ajanTangMsa K M3MEHSIOMUMCH YCJIOBMAM COLMAJIBHON MW NPHPOIHOI
cpenbl:

TOTOBHOCTBIO K JIEWCTBUSAM B YCJOBHSX HEONPEACIEHHOCTH, IOBBIILICHUIO
YPOBHSI CBOEM KOMIIETEHTHOCTH Y€pe3 MPAaKTHUUYECKYIO AESITEIbHOCTb, B TOM YHUCIIE
YMEHHE YUUThCS Y IPYTHX JIOJEH, IpruoOpeTaTb B COBMECTHON JESATEIbHOCTH HOBBIE
3HaHUS, HaBbIKU ¥ KOMIIETEHLIMU U3 OTIbITA IPYTHX;

HEOOXOAMMOCThIO B (OPMUPOBAHWM HOBBIX 3HAHUH, B TOM YHCIE
dbopMynHpoBaTh UAEU, MOHATHUS, TUIOTE3b 00 00BEKTaxX M ABICHUSIX, B TOM YHCIIE
paHee HE HW3BECTHBIX, OCO3HaBaTh Je(PUIUTHI COOCTBEHHBIX 3HAHUH H
KOMITETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYI0  CUTYallMi0,  BOCIPHUHHMATH
CTPECCOBYIO CHTYyallMI0 KakK BBI30B, TpeOyIOmUil KOHTPMEp, KOPPEKTUPOBATH
NpPUHUMAaeMble pEeIICHHUs] W JOEUCTBUA, (HOPMYIUpOBaTh M OIEHUBATh PUCKA U
MOCJIEACTBUS, POPMHUPOBATH OTIBIT.

MeTanpeaMeTHble pe3yJbTaThl:

B pesynbrare ocBoeHHS MPOrpaMMbl MO MaTeMaTHKE Ha YpOBHE OCHOBHOIO
obOmero oOpasoBanusi y oOyuatomerocs ¢ 3[IP  Oymyt cdopMupoBaHbl
MeTanpeIMETHbIE PE3yJIbTaThl, XapaKTEPU3YIOIIUECS OBJIAJICHUEM YHUBEpPCaJIbHBIMU

MMO3HaBaTCJILHBIMU JICUCTBUSIMU, YHUBEPCAIbHBIMU KOMMYHHUKATUBHBIMU
JNEUCTBUSIMUA U YHUBEPCATbHBIMU PETYJISITUBHBIMU JI€CTBUSIMU.

OBJaanenue YHHUBEPCAJIbHBIMHU yueOHbIMH No3HaBaTeJbHBIMH
JelCTBUSIMM:

yCTaHaBJIMBAaTh  MPUYUHHO-CIEJACTBEHHbIE CBA3M B  XOJE  YCBOECHMS
MaTeMaTUYeCKOro MaTepuana;

BBISIBJIATh JAC(PUUUT JT@HHBIX, HEOOXOJIMMBIX JUIsl PEHICHHs] IOCTaBICHHOM
3a/lauu;

C TMOMOIIBI0 YUYUTENsS BbIOMpaATh CIOCOO peIIeHHs MaTeMaTHYeCKOW 3aJayu
(cpaBHUBaTh BO3MOKHBIE BAPUAHTHI PEILICHHUS);

OPUMEHATh M TPeoOpa3oBbIBaTh 3HAKM W CHMBOJBI B XOJE pEIICHUS
MaTeMaTUYECKHX 3a]1a4;

yCTaHaBJIMBATh NCKOMOE U JIAHHOE TP PELIEHUU MaTEMaTUYECKOM 3a1a4H;

NOHMMAaTh M HWHTEPIPETHPOBATh HMH(OOPMALIMIO PA3NIUYHBIX BUJOB U (HOpM
MPE/ICTABJICHHUS;

WUTIOCTPUPOBATH pelllaeMble 3a]1a4 rpaduuECKUMH CXEMaMU;

3¢ (HEeKTUBHO 3aIIOMUHATH U CUCTEMATU3UPOBATH UH(OPMAIIHIO.

NOHMMATh U UCIOJIb30BAaTh MaTEMATUUECKUE CPEICTBA HAMIAAHOCTHU (TpaduKy,
auarpamMmbl, TaONMIbBI, CXEMbl W Jp.) A WUIKOCTPAalUUU, WHTEpIpETaluH,
apryMeHTaluu.



OBinaieHne  yHMBEpPCAJIbHBIMM  y4eOHbBIMM  KOMMYHMKATHBHBIMHU
AeCTBUSIMM:

OpraHU30BBIBATh YYEOHOE COTPYJHHUYECTBO M COBMECTHYIO JACSTEIBLHOCTH C
YUYUTEIIEM U CBEPCTHUKAMHM B MPOLIECCE PEUICHUS 3a1aY;

B3aMMOJICHCTBOBATh M HAXOUTh OOIIHE CIIOCOOBI pabOTHI; paboTaTh B TPYIIIE:
HAaXOAUTh OOIee pelieHre W pa3pemaTb KOH(PIMKTHI Ha OCHOBE COTJIACOBaHUS
mo3unuii W yu€ra  HWHTEPECOB;  Ciymarh  mapTtHépa;  (GOpMYIUpOBATH,
apryMEHTUPOBaTh U OTCTAauBATh CBOE MHEHUE;

MPOTHO3UPOBATh BO3HUKHOBEHHE KOH(IMKTOB MPU HAIMYUU PA3HBIX TOUEK
3peHUs W pa3pemaTh KOH(IMKTHI Ha OCHOBE yd€Ta HMHTEPECOB W MO3UIUNA BCEX
YYaCTHUKOB;

apryMEHTUPOBATh CBOK IIO3UMLUHUK0 M KOOPAMHHUPOBATH €€ C IMO3ULUSAMHU
napTHEPOB B COTPYIHUYECTBE TPHU BHIPAOOTKE OOIIEro pelieHduss B COBMECTHOMU
NEATENbHOCTH;

BBITIOJIHATh CBOIO 4YacTh paOOThI, JOCTUraTh KAa4eCTBEHHOTO pe3ysibTaTa M
KOOPJIMHUPOBATH CBOU JICUCTBUS C APYTHUMU YIEHAMU KOMaH/IbI;

OLICHMBATh KaY€CTBO CBOETO BKJIaJa B OOLIUI IPOIYKT.

OBJ1ajIeHNe YHUBEPCAJIbHBIMU Y4eOHBIMU PEryJSTUBHBIMU ACICTBUSIMM:

CTaBUTh 1I€JM, BBIOMpATh U CO3/JaBaTh AJITOPUTMBI ISl PEHICHUS Y4EOHBIX
MaTeMaTUYECKHUX MPOoOIeM;

IUIAHUPOBATh U OCYLIECTBIISITH JCATEIbHOCTb, HANPABICHHYK) Ha PELICHUE
3a71a4 UCCIIEI0BATEIBCKOIO XapaKTepa.

dbopMynupoBaTh W YACpKMBATh Yy4eOHYIO 3a7ady, COCTaBISATh IUIAH H
MOCJICA0BATEILHOCTD JICUCTBUI;

OCYIIECTBJISTH KOHTPOJIb TI0 00pa3Ily U BHOCUTh HEOOXOIMMBbIE KOPPEKTUBHI;

KOHTPOJIUPOBATh MPOIECC U  pe3yJbTaT yd4eOHOM  MaTeMaTHYEeCKOM
NEATENbHOCTH;

a7IcKBaTHO OICHUBATh MPABUIBHOCTh WM ONIMOOYHOCTH BBITIOJTHEHUS
y4eOHOM 3ajaud, €€ OOBEKTUBHYIO TPYAHOCTb M COOCTBEHHBbIE BO3MOXXHOCTU €€
pelieHus;

CIMYaTh CHOCOO NEWCTBHUS M €ro Pe3ysbTaT C 3aJaHHBIM 3TaJOHOM C LIEJIbIO
0OHapyKEeHHsI OTKIIOHEHUH U OTIMYMI OT 3TAJIOHA.

MPEABUJIETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEIICHUH y4COHOM
3a7a4u;

MOHUMATh MPUYUHBI, IO KOTOPHIM HE OBUI JOCTUTHYT TpeOyeMblil pe3yibTaT
NESTETLHOCTH, OMPEEATh MO3UTHUBHBIC M3MEHEHWS W HaINpaBJICHHs, TPEOyroImme
TajdbHeHIeH padoThI,

PETYIMPOBATH CIIOCOO BHIPAKCHHS IMOIIUH.

[IpenmeTHble  pe3ynbrarbl  OCBOCHMSI  IPOrpaMMbl [0  MAaTeMaTHKE
MpeACTaBIEHbI 1O To/aM OOy4YeHHS B paMKaxX OTACIbHBIX Y4EOHBIX KypCOB: B 5—6
KJIaccax — Kypca «MareMatuka», B 7-9 kiaccax — KypcoB «Ainreopay, «['eomeTpus»,
«BeposSTHOCTh U CTATUCTUKAY.



PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA «<MATEMATHKA».

5-6 KJIACCBI

Hean n3yyeHusi yuedOHOro Kypca

[IpropuTeTHBIMU TIEIIMH O0yYCHHUSI MaTeMaTUKe B 5—6 Ki1accax SBISIOTCS:

" IpojoJDKeHUe (HOPMHUPOBAHUS OCHOBHBIX MaTeMaTHUYECKUX TMOHSITHH (YUCTIO,
BeJIMUMHA, TeoMeTpudeckas (urypa), o0ecrneurnBaroluXx MPEeeMCTBEHHOCTh U
MEePCIIEKTUBHOCTh MaTeMaTH4YeCKOTO 00pa3oBaHus 00yJaIOIIUXCs;

" pa3BUTHE HMHTEIUICKTYaJbHBIX U TBOPYECKHX CIOCOOHOCTEH OOyYaroIMXcs C
3I1P, mo3HaBaTeIbHON aKTUBHOCTH, MCCIIECIOBATEIILCKMX YMEHHUH, HHTEpeca K
W3YUYEHUIO MAaTEMaTUKH;

* nonBeneHue oOydawomuxcss ¢ 3[IP Ha pocTymHOM Uisi HUX YpPOBHE K
OCO3HAHMIO B3aHMOCBSI3M MAaTEMATUKHU U OKPYXKAIOIIETro MUpa;

* ¢opmupoBaHue (PYHKIMOHAIBLHOW MaTeMaTHYE€CKOM TIPaMOTHOCTH: YMEHUS
pacrio3HaBaTh MaTeMaTH4YeCKue OOBEKThl B PEaANIbHBIX )KU3HEHHBIX CUTYyaIUsX,
MPUMEHSITh OCBOCHHBIE YMEHUS MJIA PELICHHS MPAKTHUKO-OPUEHTUPOBAHHBIX
3a7a4, WHTEPIPETUPOBATh IOJYYEHHBIE PE3yJibTaTbl M OLICHUWBATh WX Ha
COOTBETCTBUE MPAKTUUYECKON CUTYAIUH.

OCHOBHBIC JIMHUM COJIEp)KaHUS Kypca MaTreMaTMku B S5—6 kjaccax —
apudMeTHIeCKasi U reoMeTpruYecKas, KOTOPbIE Pa3BUBAIOTCS MapaJlIeIbHO, KaX1as B
COOTBETCTBHH C COOCTBEHHOM JIOTMKOM, OJTHAKO, HE HE3aBUCUMO OJIHA OT APYIoM, a B
TECHOM KOHTAaKT€ W B3aUMOJICMCTBHH. Takke B Kypce MPOUCXOAUT 3HAKOMCTBO C
AJIEMEHTaMH aNreOphl U ONMUCATEIIBHON CTaTUCTHKH.

N3ydenne apudmernyeckoro marepuaia HaAuMHAETCS CO CHUCTEMaTH3allud U
pPa3BUTHUS 3HAHUW O HATYpaJbHBIX YUCIAX, MOJYUYCHHBIX B HadaibHOU mikoie. [Tpu
ATOM COBEPIICHCTBOBAHUE BBIYUCIUTEIHLHON TEXHUKU W (OPMUPOBAHHUE HOBBIX
TEOPETUYECKUX 3HAHUU COUETACTCS C PA3BUTHUEM BBIUMCIUTEIBLHOW KYJIbTYpPbHI, B
YaCTHOCTU C OOy4YEHUEM MPOCTEHITUM MpUEMaM MPUKUIKA U OIEHKH pPe3yJIbTaTOB
BbluMCIeHU. M3ydyeHue HaTypalbHBIX 4YHCEN TpojobkaeTcs B 6  Kiacce
3HAKOMCTBOM C HauaJIbHbIMU MOHITUAMHU TEOPUHU JICTIUMOCTH.

Jpyroii KpymHBIN OJOK B COMEpPKaHUH apu(METHUECKONU JTMHUU — 3TO JIPOOH.
Hauano u3ydennsi 0OObIKHOBEHHBIX U JIECATUYHBIX IPoOei OTHECEHO K 5 Kiaccy. DTo
IIEPBBI 3Tall B OCBOSHHM JPOOCH, KOI/a IMPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMH
UJeIMH, TOHATHAMU TeMbl. [Ipm 3TOM paccMoTpeHHe OOBIKHOBEHHBIX JpOOCii B
MOJIHOM 00BEME MPEAIIECTBYET U3YUCHHIO AECSITUUHBIX JPOOEi, U4To 11e1eco00pa3Ho
C TOYKHU 3PEHHUS JIOTUKHU W3JI0KEHUSI YHCIOBOW JIMHWUU, KOTJA IMpaBUJIA JEHCTBUM C
JNECATUYHBIMA JIPOOSIMH  MOHO OOOCHOBaTh YK€ HM3BECTHBIMU aJITOPUTMaMHU
BBITIOJTHEHUS JISUCTBUN C OOBIKHOBEHHBIMHU APOOSMH. 3HAKOMCTBO C JICCITUYHBIMHU
JIPOOSIMU PACHTUPUT BO3MOKHOCTH JIsl MIOHUMAaHUsI OO0yYarolMMUCS MPUKIAJTHOTO
MIPUMEHEHUSI HOBOM 3aIlMCH MPU U3YUYEHUHU APYTUX MPEIMETOB U MPHU MPAKTUYECKOM
ucroib3oBaHuu. K 6 kiaccy OTHeC€H BTOpPOM ATall B HU3YYEHUHM JpoOeH, Tje
IPOUCXOJUT COBEPIICHCTBOBAHNE HABBIKOB CpPaBHEHHUS W IpeoOpa3oBaHuUs JIpooOeid,
OCBOCHHWE HOBBIX  BBIYUCIUTEIBHBIX  QITOPUTMOB, OTTAYMBAHUE  TEXHUKHU



BBIYMCIICHUN, B TOM YHCJI€ 3HAYEHUI BBIPAKEHUM, COJEPKAIIUX U OObIKHOBEHHbIE, U
JECATUYHBIE JPOOH, YCTAaHOBJIEHUE CBSI3€M MEXAY HHMH, PACCMOTPEHUE NMPUEMOB
penieHus 3aga4d Ha apoOu. B Havase 6 kjacca IpOMCXOIUT 3HAKOMCTBO C MOHATHEM
ITPOLIEHTA.

Oco0eHHOCTHIO U3yUEHUS MOTOKHUTEIBHBIX U OTPULIATEIBHBIX YHCET SBISETCS
TO, YTO OHM TAK)KE€ MOTYT paccMaTpuBaTbCid B HECKOJBbKO 3TanoB. B 6 kiacce B
Havaje u3ydeHus Tembl «llonoKuTenbHbIE M OTPULATEIBHBIE YHCIIa» BBIIEISAECTCS
noarema «lLlenble yucna», B paMKax KOTOPOM 3HAKOMCTBO C OTPULATEIIBHBIMU
YUCJIaMU U JIEUCTBUSIMU C TIOJIOKUTEIIBHBIMA W OTPULATEIIBHBIMU  YHCIIAMU
IPOUCXOJUT HA OCHOBE COJEPIKATEIIBHOTO MOAX0Ja. JTO MO3BOJISIET HA JOCTYITHOM
YPOBHE MO3HAKOMUTH yYalUXCs MPAKTUYECKU CO BCEMU OCHOBHBIMU IMOHATHUSIMU
TE€Mbl, B TOM YHCJIE U C MpaBWIAMH 3HAKOB IPU BBINOJIHEHUU apU(PMETUYECKUX
neicTBuil. M3yueHue palnMOHAIBHBIX YHUCEN HAa 3TOM HE 3aKOHYMTCS, a Oyjaer
MPOJIOJKEHO B Kypce anreOpbl 7 Kilacca, YTO CTAHET CIEAYIOIIUM IPOXO0JIOM BCEX
MPUHIUIINAIBHBIX BOIMPOCOB, TEM CaMbIM pa3[eleHHe TPYAHOCTEH 00Jierdaer
BOCIIPUSITUE MaTepuala, a paclpelieieHUe BO BPEMEHH CIIOCOOCTBYET MPOYHOCTU
pUOOPETAEMBIX HABBIKOB.

[Ipn oOy4yeHUM pElICeHHIO TEKCTOBBIX 3aJad B 5—6 Kjaccax HCHOJb3YIOTCS
apupmeTnyeckue MpuémMsl penieHus. TekcToBble 3aauu, peliaeMble Ipu 0TpaboOTKe
BBIYMCIIMTEIBHBIX HABBIKOB B 5—6 Kjlaccax, pacCMaTpUBAIOTCs 3a1a4d CIIECTYIOIINX
BUJOB: 33Jauyd Ha JIBWJKEHHWE, Ha 4YacTW, Ha TMOKyNOKH, Ha paboTy H
IIPOU3BOAMTENIBHOCTD, Ha MPOLEHTHI, HA OTHOWIEHUs W mpornopuuu. Kpome Toro,
oOyuJaronuecs: 3HaKOMSTCS C MpUEMaMH pelIeHUs 3ajad 1epedbopoM BO3MOKHBIX
BAapUAHTOB, ydarcs paboTaTe ¢ uMHGOpMAIMEH, TpencTaBieHHoi B ¢opme Tabiuil
WJIU JUarpamM.

B ®enepanbHoii paboyeil mporpamMme MpeaycMOTpeHO (opmupoBaHHe
MPOTEIEBTUUECKUX aIreOpandecKux npeacTaBieHni. bykBa Kak CHMBOJI HEKOTOPOTO
yucjaa B 3aBUCMMOCTH OT MAaTEMAaTHYECKOTO KOHTEKCTAa BBOJMTCS IOCTENEHHO.
bykBeHHass CUMBOJIMKA IIMPOKO HCIOJIB3YETCS MPEXKIAE BCEro s 3alucu O0UIuX
YTBEPXKICHUM M MpeioxkeHud, (opMyd, B YaCTHOCTH [UJIi  BBIYMCIICHHUS
r€OMETPUYECKHUX BEJINYHH, B KAYECTBE «3aMECTUTEIISD YNCIIA.

B kypce «Marematukmn» 5—6 KJIaccoB MPEACTABICHA HArJISHAS F€OMETPHS,
HampaBj€HHasT Ha  pa3BUTUE OOpPA3HOrO  MBIIUICHUS, MPOCTPAHCTBEHHOI'O
BOOOpaXEHUS, H300pa3UTENbHBIX YMEHHH. OTO BaXHBIH 3Tall B U3YYCHUU
F€OMETPUHU, KOTOPBIM OCYUIECTBISAETCS Ha HAIVIIAHO-IPAKTUYECKOM  YPOBHE,
OMUpaeTcsi Ha HarasgHo-o0pa3Hoe MBIIUIEHHE oOyyatonuxcsa. boinbmias posb
OTBOAMUTCS NMPAKTUYECKON IEATEIBHOCTH, OIIBITY, SKCIIEPUMEHTY, MOJCIUPOBAHUIO.
OOyuaromuecss 3HaKOMSTCSI C TEOMETPUUYECKUMHU (GUTypaMH Ha IJIOCKOCTH U B
MPOCTPAHCTBE, C MX MPOCTEUIIUMHU KOH(MUTYpalUsMH, ydarcs H300pakaTh MX Ha
HEJIMHOBAaHHOM M KJleTyaToW Oymare, paccMaTpHUBAIOT MX MpocTeiline cBoiicTBa. B
Mpoliecce U3yueHUs HArIsAHOW reOMETPUU 3HAHUS, TOJyYeHHbIE 00yYaroUUMUCS B
Ha4yaJbHOM LIKOJIE, CACTEMATU3UPYIOTCS U PACIIUPSIOTCS.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe



CornacHo yueOHOMy MaHy B 5-0 Kjaccax HM3ydaeTcsi MHTETPUPOBAHHBIN
npenMer «MaTtemaTukay, KOTOPBIM BKJIIOYAeT apuUPMETHUECKUd MaTepuanl u
HaIJBSIIHYI0O TEOMETPHIO, a TaKKe MpPONEACBTUUECKUE CBEACHHS U3 alreopsl,
AJIEMEHTHI JJOTUKH U Hayaja OMMCaTeIbHON CTATUCTUKH.

Y4eOHBIi TUTaH Ha M3YYeHHE MaTeMaTHKH B 5—06 Kilaccax OTBOJUT HE MEHee S5
y4eOHBIX YacOB B HEJAENIO B TEUCHHUE KaXKJI0Tro roja oOydeHus, Bcero He meHee 340
y4eOHBIX YaCOoB.



COILEPKAHUE YYEBHOTI' O KYPCA «MATEMATHUKA»
S KUIACC

HarypaJjbHble 4nciia v HYJIb

Harypansnoe umcno. Psg nHatypanmbHbix umcen. Yuciao 0. M3obpaxkeHwue
HATYpaJbHBIX YUCEJ TOUKAMU HA KOOPJUHATHOM (YUCIOBOM) IPSIMOM.

[lo3unmonHass cucremMa cuucieHus. *PumMmckas HyMepauus Kak IpuMep
HEMO3UIIMOHHON CUCTEMBI cunciaenus*!. JlecaTnunas cucteMa CUUCIIEHHS.

CpaBHeHUE HATypaJbHBIX YHUCEJ, CPAaBHEHHUE HATYypaJbHBIX YHUCEN C HYJIEM.
Cnoco0bl cpaBHeHUs1. OKpyTJIEHUE HATyPaJbHbBIX YUCEN.

CnoxeHre HaTypaJIbHBIX YMCEN; CBOMCTBO HYJISI NP CJIOXKEHUU. Bbruutanue
Kak JEHCTBHE, 0OpaTHOE CIOXEHUIO. YMHOXKEHHE HATypajbHBIX YHCEN; CBOMCTBA
HYJISI U €IMHULIBI IPU YMHOXKEHHH. [[ereHune kak JielicTBue, 00paTHOE YMHOKEHHUIO.
KomnonenTsl  nelicTBui, CBA3b  MexAQy HumH. lIpoBepka  pe3ynbTaTa
apudmernyeckoro neWctBus. IlepemecTuTenbHOE M CcOYeTaTEIbHOE CBOMCTBA
(3aKOHBI) CJIOKEHUS ¢ yMHOXEHHUS, *paclpeiesIuTeIbHOe CBONCTBO (3aKOH)
YMHOKEHHUS*.

Hcnonb3zoBanue OykB Jisi 0003HAYEHUS HEU3BECTHOTO KOMIIOHEHTA U 3alKCH
CBOMCTB apu(METUYECKUX JACHUCTBUM.

*[lenutenn W KpaTHble yuciaa™®, pa3jokeHHe Ha MHoxurtenu. lIpocteie u
coctaBHble ynciaa. *IIpusnaku genumoctu Ha 2, 5, 10, 3, 9*. JleneHue ¢ oCTaTKOM.

CreneHb C HaTypaJbHBIM IOKa3aTelieM. 3aluCh 4YHCIa B BHJIE CYMMBbI
Pa3psIIHBIX CIaracMbiX.

YucnoBoe BbIpaKeHUE. DBpIUKCIIEHHE 3HAYEHWM YHMCIOBBIX BBIPAKECHMUI;
MOPSAJIOK  BBINOJHEHUS  JeulcTBuil.  Mcmonb3oBaHWEe  MpU  BBIYUCICHUAX
MIEPEMECTUTENBHOTO U COYETATEIbHOIO CBOMCTB (3aKOHOB) CIIOKEHUSI U YMHOKEHMUS,
*pacnpeIeTuTeIbHOTO CBOMCTBA YMHOXKEHUS ™.

Apodu

[IpencraBienre o Jpobw Kak crocobe 3almdch  4YacTH  BEJTUYUHBI.
OObikHOBeHHBIE ApoOu. [TpaBuibHBIE U HenpaBuibHbIE ApoOu. CMmenanHas Jpoob;
MPEICTABIICHUE CMEIIAHHOW JpoOW B BHUJE HEMPABWIBHOW JAPOOW U BBIACICHUE
LEJIOW YacTHU 4Yucia W3 HenmpaBWwibHOW npobOu. M3o0paxenue apoOed ToukaMu Ha
qucaoBoil npsiMoit. OcHOBHOE cBOMCTBO aApoou. *Coxkparenue apooei. [Ipuseaenue
npoOu K HOBOMY 3HaMeHaTeto *. CpaBHeHUE TpOOeCi.

CnoxeHre ¥ BbIUUTAHHUE JIpoOeil. YMHOXKEHHUE U JIeJICHHE JIpoOeii; B3auMHO-
obOpatHble apodu. *HaxoxkaeHue 4acTH 1eJI0r0 U 1eJI0T0 0 €0 4acTH *.

Hecatuunas 3anuch apoOeit. IlpeactaBieHune aecATUUYHOW ApoOHM B BHUIE
0ObIKHOBEHHOM. M300paxkeHne AeCITUUHBIX Ipo0el TOUYKAMH Ha YMCIOBOW MPSIMOM.
CpaBHEHHE ECATUYHBIX APOOECH.

Apudmernueckre JEHUCTBUS C JECATUYHBIMU JpoOsmu. *OkpyrieHue
JECATUIHBIX IPOOeit™.

! 3necek u manee **0603HaUEHBI TEMBI, H3y4EeHHE KOTOPBIX NPOBOJUTCA B O3HAKOMHTENLHOM IuiaHe. [lenaror
CaMOCTOSTEIIFHO OTpPEeNeIieT 00bEeM H3y4aeMOro MaTepuala.



Penienne TekcTOBBIX 33124

Pemenne TekcTOBBIX 3aday  apudMeTHdyeckuM  crmocoOoMm. *Pemienue
Joru4ecKknx 3aaad. Pemenune 3amgad mepeOOpOM BCEX BO3MOXKHBIX BapHAHTOB ™.
Hcnonp30BaHne Ipy pelIeHUH 3a1a4 TaOIUI] U CXEM.

Pemenue 3amay, coaep)kalmux 3aBUCHMOCTH, CBS3BIBAIOIINE BEJIMYMHBIL:
CKOPOCTb, BPEMsl, PACCTOSHUE; 1I€HA, KOJIMYECTBO, CTOMMOCTh. EAMHUIIBI N3MEpEHUS:
Macchl, 00bEMa, IIEHBI; PACCTOSHUS, BPEMEHH, CKOPOCTU. CBSI3p MEXAY €AMHHUIIAMU
U3MEPEHHUS KaXK]I0M BEJTMYUHBI.

Pemienne oCHOBHBIX 3aj71a4 Ha JpoOH.

[IpencraBienne TaHHBIX B BUJI€ TaOJHII, CTOJIOYATHIX AHArPAMM.

Harasignas reomeTpus

Harnsgnele npeactaBieHuss o ¢urypax Ha IUIOCKOCTH: TOYKa, MpsMasd,
OTPE30K, JyY, Yrojl, JOMaHasi, MHOTOYTOJIbHUK, OKPY>KHOCTb, Kpyr. Yroi. [Ipsmoi,
OCTPBIN, TYIIOU U pa3BEPHYTHIE YTJIbI.

JlnvHa oTpe3ka, METpUYECKUE €AUMHUIBI JUIMHBL. J[JIMHA JOMaHOH, mepuMeTp
MHOTOyTOJbHUKA. 3MepeHre U MOCTPOEHUE YTII0B C MOMOUIBIO TPAHCIIOPTHUPA.

Harnsinaele mnpencrtaBieHuss O (Qurypax Ha IUIOCKOCTH: MHOTOYTOJIbHUK;
MPSIMOYTOJIBHUK, KBAAPAT; TPEYTOJBHUK, *0 paBeHCTBE QuUryp *.

N3o0Opaxxenue ¢uryp, B TOM uuclie Ha kieTdatoi Oymare. *Iloctpoenue
KOH(Urypanuii U3 4dacted MpsMOil, OKPY>KHOCTH Ha HEJIMHOBAHHOW W KJIIETYATOU
Ooymare*. Vcnonp3oBaHre CBOMCTB CTOPOH U YIJIOB IPSIMOYTOJIBHUKA, KBajpaTa.

[Tnomanpe mnpsAMOYrojabHMKAa W MHOTOYTOJBHUKOB, COCTaBJICHHBIX M3
MPSIMOYTOJILHUKOB, B TOM 4YHucJe (puryp, m300pakEHHBIX Ha KJeT4yaTol Oymare.
Enunuib1 u3mepeHus mionaiu.

*Harnsanele npeacTaBieHus: O MPOCTPAHCTBEHHBIX (PUTypax: MPsIMOYTOJIbHBIN
napasuielienunes, KyO, MHOTOTPaHHHUKHU. N3o0paxenue MPOCTENIINX
MHOTOrpaHHMKOB. Pa3BépTkum kyOa u mnapamnenenunena. Co3naHue Mojeneu
MHOTOIPAHHHUKOB (M3 OyMaru, NpOBOJIOKH, TIACTUIIMHA U JIp.)*.

*O0bEM TPSAMOYTOJIBHOTO Mapajienenunena, kybda. EquHuinbl u3MepeHus
o0BbéMa *.

6 KIIACC

HarypaJjbHble ynciaa

Apudmernueckre IEUCTBHSI C MHOTO3HAYHBIMU HATypaJbHBIMU YHCIIAMHU.
YuciioBble BBIpAKEHUS, IOPSAOK ACUCTBUI, UCIOJb30BaHUe CKOOOK. Vcnonb30BaHue
MPU BBIYUCICHUSIX NEPEMECTUTEIBHOIO M COYETATEIbHOIO CBOMCTB CIIOKEHHUS U
YMHOXXEHHSI,  *paclnpeienuTeNbHOTO  CBOMCTBA  yMHOXEHHS.*  OkpyrieHue
HaTypaJlbHbIX YHCEIL.

Jlenutenu v KpaTHbIE Ynclia; *HAUOOMBINI OOITUI AENIUTETh U HAaUMEHBIIEe
oO1ee kpaTHoe. [lenmuMocTh CyMMBI U pou3BeneHus *. Jlenenne ¢ OCTaTKOM.

Apodu

OObikHOBEHHAs1 J1poOb, OCHOBHOE CBOWMCTBO ApOOH, COKpAaIICHHE IpoOeii.
CpaBHeHme u ymnopsaaounBaHue npoOeil. Pemenne 3amay Ha HaxOXKACHHE YacTU OT
[EJIOr0 M LEeJoro mo ero uactu. [IpoOHoe uuciao Kak pe3ylbTaT JeJIeHHS.



[IpeacraBnenue AecATUYHOU ApoOM B BHJIE OOBIKHOBEHHOM IPOOH M BO3MOXKHOCTH
npecTaBiIeHUs] OOBIKHOBEHHOM NpoOu B BUJIE AecATUYHOU. JlecaTuunbie apodu u
MeTpuuecKas cucrtema mep. ApudMeTHUeCKHe NeUCTBUS U YUCIIOBBIE BBIPAXKEHUS C
OOBIKHOBEHHBIMH U JIECITUYHBIMH JIPOOSMHU.

OtHomenne. /[leneHne B JaHHOM OTHOIICHHMU. *Macmtad*, Mpomopuus.
IIprmenenne mponopuuii Npy pEeIICHUH 3a1a4.

[TonsiTue npoueHTta. BeruuciieHne nNpoueHTa OT BEIUYUHBI U BETUYUHBI 110 €€
NpOLIEHTY. BripakeHne NpPOLEHTOB ACCATUYHBIMU IpoOsiMu. Pernenue 3amady Ha
IPOLIEHTHI. BhIpakeHNE OTHOLICHHS BETMYUH B MMPOLECHTAX.

ITos0:kuTENBHBIE M OTPULATEIbHbIE YHCJIA

[TonmoxkuTenpHble W OTpHUIlaTelbHble yucna. llenpie uncna. *Moaynb uwmcia,
reoMeTpuyeckas MHTepHperanuss Moayis uucina*.M3o0paxkeHue uyucen Ha
KOOPJIMHATHOM TpsiMOiA. *UHCTIOBBIE MPOMEKYTKH *.

CpaBHeHue umcel. ApUPMETHYECKUE JIEUCTBHUS C TOJOXXKHUTEIbHBIMU H
OTPULIATEILHBIMHU YHUCIIAMHU.

[IpssmoyroJsibHass cucremMa KOOpPAMHAT Ha IIOCKOCTH. KoopauHatel TOUKHM Ha
IJIOCKOCTH, adciucca u opauHara. [loctpoenne Touek U Guryp Ha KOOpAMHATHOM
IJIOCKOCTH.

BykBeHHBIEe BbIpaKEeHUSs

[IpumeHeHue OyKB IJisl 3alIUCU MAaTEMATHYECKUX BBIPAKEHUMN U MPEIIIOKEHUH.
CpoiicTBa apupmMernyeckux AevcTBUi. *ByKBEHHBIE BBIPAXEHUS U YHCIOBBIE
MOJICTAHOBKU.* DByKBEHHBIE PABEHCTBA, HAXOXJICHHWE HEU3BECTHOTO KOMIIOHEHTA.
dopMmyibl; GopMyIIbI IEpUMETPA U TUIONIAIN MPSAMOYTOJIbHHUKA, KBaaparTa, *00béma
napajuienenumneaa u kyoa*.

Pemienne TeKCTOBBIX 32124

Pemenune TekCcTOBBIX 3adady  apudMeTHYECKUM crocoboM. *Perenue
JOTUYECKUX 3a/1au. Pelienue 3a1auy nepedbopoM BceX BO3MOKHBIX BapUAHTOB. *

Pemienne 3amau, conepKamumx 3aBUCUMOCTH, CBSI3bIBAIOIIMX BEIUYHMHBI:
CKOpOCTb, BPEMS, PACCTOSIHUE; LIEHA, KOJIUYECTBO, CTOMMOCTD; TPOU3BOIUTEIIBHOCT,
BpeMs, 00bEM paldoThl. EOWMHUIIBI M3MEpEHHs: MacChl, CTOMMOCTH; PAaCCTOSHHS,
BpEMEHHU, CKOPOCTU. CBA3b MEX]ly €IMHHUIIAMHU U3MEPEHUS KaKI0M BEITMYHHBI.

Pemenne 3amad, CBA3aHHBIX C OTHOLIEHUEM, TPONOPLUHOHAIIBHOCTHIO BEJINYHH,
MPOLIEHTAMH; PELIEHNE OCHOBHBIX 3a7]a4 Ha IPOOU U MPOLEHTHI.

*O11eHKa ¥ TIPUKUKA, OKPYTJICHHE pe3yibTaTa ™.

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

[IpencraBienre AaHHBIX C MOMOLIbI0 Tabnuu W guarpamm. CronOuarbie
JUarpaMMbl: YTEHUE U MIOCTPOECHHE. UTEHHE KPYyTrOBBIX IHarpamM.

Harasignas reomerpus

Harnsgnele npeactaBieHuss o ¢urypax Ha IUIOCKOCTH: TOYKa, MpsMasd,
OTPE30K, JIy4, Yroj, JIOMaHasi, MHOTOYTOJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJbHUK,
OKPY>KHOCTb, KPYT.

*B3zauMHOe pacnoyio)keHHe JABYX MpPSMBIX Ha TUIOCKOCTH, NapaylieibHbIe
npsiMble, MEepPHEHAUKYIsIpHbIE TpsiMbie*. M3MepeHune pacCTOSTHUM: MEeXIy IByMs
TOYKAMH, OT TOYKH JI0 IPSIMOM; JUIMHA MapUIpyTa HAa KBAJIPATHOM CETKE.

N3MepeHne W MNOCTPOEHHWE YIIOB C IMOMOIIBIO TpaHcnopTupa. Bumel



TPEYTrOJbHUKOB! OCTPOYTOJIbHBIH, IPSIMOYTOJIBHBIH, TYNOYTOJIbHBIH;
paBHOOCIPEHHBIIH, PABHOCTOPOHHUM. YeThIpEXyTONBHUK, IIPUMEPBI
YEeTBIPEXYTOJbHUKOB. [IpAMOYronbHUK, KBaJapaT: HCIOJIb30BAHHE CBOMCTB CTOPOH,
yraoB, auaronaneil. *M3o0paxeHune reomeTpuuyeckux GUTyp Ha HEIMHOBAHHOM
OymMare ¢ WCHOJb30BAaHUEM IUPKYJS, JWHEHKH, YTOJbHUKA, TpaHCIOpTUpa ™.
[TocTpoeHus Ha kileTyaTon Oymare.

[lepumerp wmHoroyrombHuka. [loHsTHE momEaAM (QUTYpHI;,  ETUHUIIBI
n3Mepenus miomany. [pubnmkénHoe namepenue mwiomanu Guryp, B TOM 4UCiIe Ha
KBaJlpaTHON ceTke. *[IpubnnxéHHoe HU3MEpEeHUe [UIMHBI OKPYXKHOCTH, IUIOIIAIN
Kpyra*.

*CUMMeTpusi: LIEHTpaJibHas, OceBas M 3epKaibHas cummerpuu. lloctpoeHue
CUMMETPUYHBIX PUTYD *.

*Harnsgusie IPEJICTaBICHUS 0 IPOCTPAaHCTBEHHBIX ¢urypax:
napauienenunen, KyO, Opu3Ma, NUpaMHAa, KOHYC, IWJIMHIp, Map W cdepa.
N300paxkenre npocTpaHCTBEHHbIX (Quryp. [Ipumepsl pazBEPTOK MHOTOTPaHHUKOB,
nuauHApa U koHyca. CozaHue Mojenedl MpOCTPaHCTBEHHBIX (Guryp (u3 Oymaru,
MIPOBOJIOKH, TUTACTUIIMHA U JIp.).

[Tonarue oOBEMaA; eAUHUIBI U3MEpeHUsT 00bémMa. OO0BEM MPSAMOYTOJBHOTO
napauenenuneaa, kyoa .



INJIAHUPYEMBIE IPEJMETHBIE PE3YJIbTATBI OCBOEHUSA
IMPOI'PAMMBI YYEBHOI'O KYPCA <cMATEMATHUKANY.
OcBoenue y4yebHoro kypca «MatemaTuka» B 5—6 Kiaccax OCHOBHOM IIIKOJIBI
JOJDKHO oOecrneunBaTh JOCTHXKEHHE CIEAYIOIMX MPEIMETHBIX 00pa30BaTeNIbHbIX
pE3yIbTATOB:

S KUIACC

Yucsia v BBIYMCIEHUS

OpueHTHpOBAaTbCSI B TOHATHSX M ONEpPUPOBATh HAa 0a30BOM YPOBHE
TEPMUHAMHU, CBS3aHHBIMU C HATypaJIbHbIMU YHUCJIaMH, OOBIKHOBEHHBIMH H
NECATUYHBIMU JIPOOSIMHU.

CpaBHuUBaTHh M yHOPSJOYMBATH HATypajbHbIE UHCIIa, CpPaBHUBATb B
MPOCTEUIINX CITy4dasix OOBIKHOBEHHBIE JpOOH, TECITUYHBIE IPOOH.

CooTHOCUTH  TOYKY Ha  KOOpPAMHATHOM  (YMCIIOBOM)  mpsMoll ¢
COOTBETCTBYIOIIMM €l 4YMCIOM W HU300pa)xkaTh HATypajbHbIE YHCIa TOYKAMHU Ha
KOOPAMHATHOM (YMCIIOBOM) MPSMOM.

BoimonHaTh  apuMeTHUECKUE JEHCTBUS C HATYpPAIbHBIMU YHUCIAMH, C
OOBIKHOBEHHBIMU JPOOSIMU B MPOCTEUIIINX CITydasiX.

BBINOTHATH NPOBEPKY, MPUKUIKY PE3YIbTATA BHIUACICHHI.

OKpyIJIsITh HaTypaJibHBIE YHUCIIA.

Pemenue TeKCTOBBIX 32124

Pemate TekcTOBBIE 3amaun apuMETUYECKUM CIOCOOOM U C TOMOIIBIO
OpraHM30BaHHOTO KOHEYHOTO Iepedopa BCEX BO3MOXHBIX BapHaHTOB (Mpu
HEOOXOJIMMOCTH C HAPABJISIONICH MOMOIIIBIO).

Pemiate 3amauu, cojepkainiue 3aBUCHUMOCTH, CBSI3BIBAIONINE BEIUYHUHBI:
CKOPOCTh, BpeMsl, pacCTOSIHUE; 1IeHa, KOJIMYE€CTBO, CTOUMOCTh (MPU HEOOXOAUMOCTH C
MCIIOJIb30BAaHUEM CITPAaBOYHOM MH(MOPMAIIIH).

Hcnonb30BaTh KpaTKHUE 3alUCH, CXEMBbI, TaOJIUIIbI, 0003HAYCHHUSI TIPU PEIICHUU
3azay.

[Tonb30BaTbC OCHOBHBIMHM €AMHUIIAMU M3MEPEHUS: 1IEHBI, MacChL;pacCTOSHUA,
BPEMEHH, CKOPOCTH; BBIpa)KaTh OJHHM €IWHHIIBI BEJIMYMHBI 4Yepe3 apyrue (mpu
HEO0OXOMMOCTHU C OTIOPOM HA CTIPABOYHYIO HH(POPMAIIHIO).

W3Bnekats wuHMOpMaIMio, MPEACTABICHHYIO B Tabiuile, Ha CTOIO0YATOMN
auarpamMme, HUHTEPHpPEeTUpOBaTh IMPEICTABICHHBIE TAaHHBIE, HCIOJb30BaTh JIaHHBIC
MIPU PEIICHUU 33/1a4.

Harasanas reomerpus

[Tonp30BaThCs TEOMETPUYECKUMHU MOHSATHUAMH: TOUYKA, IpsiMasi, OTPE30K, Iy,
yIoJI, MHOTOYTOJIbHUK, OKPYKHOCTb, KPYT.

[IpuBoauTh mOpuUMEPHl OOBEKTOB OKPYKAIOIIEr0 MHpa, HUMEHIUX (HopmMy
M3YUYCHHBIX TEOMETPUUECKUX (DUTYD.

Hcnonb30BaTh TEPMHUHOJIOTHIO, MPU HEOOXOAMMOCTH IO BHU3yaJbHON OIOpE,
CBSA3aHHYIO C yIJIaMU: BEPILIMHA, CTOPOHA; C MHOIOYT'OJIbHUKaMU: yToJj, BEpPILIUHA,
CTOPOHA, TUaroHajb; C OKPYKHOCTBIO: PaUyC, TUAMETP, LICHTP.

N300pakath W3ydeHHBIE TeOMETpUuYeckne (urypsl Ha HEITWHOBAHHON W



KJIeTYaToOl Oymare ¢ MOMOIIBIO LIUPKYJIS U JIMHEUKH (MOCTIe COBMECTHOTO aHAJIN3a).

HaxoauTe AJIMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHUEM C IMOMOINIBIO
JUHEWKHU, CTPOUTh OTPE3KU 3aJaHHOW [JIMHBI; CTPOUTH OKPY>KHOCTh 3aJIaHHOTO
paauyca.

Hcnonb30BaTh CBOMCTBA CTOPOH M YTJIOB MPSAMOYTOJIbHUKA, KBaJpaTa JJIsl UX
MIOCTPOCHUSI, BEIYUCIICHUS IUIONIAAN U TIEPUMETpa.

Beraucisate mepuMeTp ®W IUIONIAAb KBajapaTa, NPSIMOYTOJbHUKA, QUTYP,
COCTABJICHHBIX W3 MPSIMOYTOJIbBHUKOB, B TOM 4wHcie GUryp, M300pakEHHBIX Ha
KJIeT4aTon Oymare.

[Tonp30BaTbCd OCHOBHBIMH METPUYECKUMH E€IUHHUIIAMU W3MEPEHUS JIUHBI,
TUTOLIAAM; BhIpAXKaTh OJHU €IMHULIBI BEJIMUMHBI Yyepe3 Apyrue (Ipu HeoOXO0AUMOCTU
C OTIOPOIi Ha CIIPABOYHYIO HH(POPMAILIUIO).

Pacno3naBate  mapasuienemnurien, KyO, HCHOIb30BaTh  TEPMHUHOJIOTHIO:
BEpILIMHA, peOpo rpaHb, U3MEPEHUS; HAXOAUTh U3MEPEHHUS Mapalleenumena, Kyoa.

Breiuncnars 00bEM Ky0Oa, mapanienenumnena Mo 3aJaHHbIM H3MEpPEeHHSIM (C
OTIOPON Ha aJIrOPUTM YUEOHBIX JEUCTBUM), MOJB30BATHCS CAMHUIIAMU W3MEPEHUS
00BEMa.

Pemiath HecnoXXHBIE 3aJayd Ha HM3MEPEHHE TE€OMETPUUYECKUX BEJIWYMH B
MPAKTUYECKUX CUTYalUsIX (TP HEOOXOIUMOCTH C BU3yalIbHOU ONIOPOH).

6 KIIACC

Yucaa v BBIYMCICHUSA

OpueHTHpOBaTbCSI B TMOHATUSAX M ONEpPUPOBATh Ha 0a30BOM YPOBHE
TEPMUHAMU, CBS3aHHBIMHU C Pa3JIMYHBIMU BUAAMHU YHCEN M CHOCOOAMU UX 3aIuCH,
MePEXOaUTH (€CJIM ATO BO3MOKHO) OT OJTHOM (hOPMBI 3aMKCH YKCa K JPYTOH.

CpaBHUBaTh M YHOPSAIOYMBATH IIEJIbIE YMCIIA, OOBIKHOBEHHBIE M JIECATUYHBIC
IpoOu, CpaBHUBATH YKCIIa OJTHOTO U PA3HBIX 3HAKOB.

BrimonHsTh aprudpMeTHdecKre NeHCTBUS C HATypadbHBIMH U IEJIBIMUA YHCTIAMHU,
OOBIKHOBEHHBIMHU U JECATUYHBIMU JPOOSIMHU, TTOJTOKUTEIHHBIMA U OTPHUIIATEIBHBIMU
YU CIIAMHU.

BbluncnaTh 3HaU€HUS] YUCTOBBIX BBIPAXKEHUH, BBIMOJIHATh TPUKHUIIKY U OLIEHKY
pe3yibTaTa BBIUMCIEHUM; BBINOJHATH MPEeOOpa30OBaHUs YMCIOBBIX BBIPAKEHUN Ha
OCHOBE CBOMCTB apu(PMETHUECKUX JEHCTBUM.

COOTHOCUTh TOYKY Ha KOOPAWHATHOW NPSIMOM C COOTBETCTBYIOIIMM €W
YUCJIOM U U300paxaTh YKCIIa TOYKAMU Ha KOOPAUHATHOM MPSIMON, HAXOJIUTh MOJTYJIb
qucia.

COOTHOCUTh TOYKHM B MPSIMOYTOJIbHOW CHUCTEME KOOPAMHAT C KOOPAMHATAMHU
3TOU TOYKH.

OkpyTysaTh IeNble 4YKClia U JEeCATHYHBIE ApoOu (mo oOpasily), HaXOJWTh
MPUOJIVIKEHUS YUCET.

YuciioBble 1 0yKBEeHHbIE BbIPAsKEeHHUSA

OpueHTupOBaTbCd B TMOHATUAX M ONEpPUpPOBaTH Ha 0a30BOM ypOBHE
TEPMHHAMH, CBSI3aHHBIMU C 3aMUCBIO CTENEHU YHCIIA, HAXOAUTh KBaJapar u KyO
YuCciaa, BBIYUCIATh 3HAYEHUS MPOCTEUIIMX YHUCIOBBIX BBIPAKEHUH, COIEpIKALIUX



CTEICHH.

[Tonb30BaThbcs MpU3HAKAMHU JIETUMOCTH (IIPH HEOOXOJUMOCTH C OMOpPOM Ha
aJTOPUTM MPaBUIIA), PACKIIA/IbIBATH HATYPAJIbHBIC YUCIIA HA TPOCTHIE MHOKUTEIIH.

*[Tonmp30BaThCs MacIITaOOM *; COCTABIATH MPOTOPLIUU U OTHOIICHUSI.

Hcnonb3oBaTh OYKBBI 111 0003HAYEHUS YHUCEN MPU 3aMUCH MAaTEMATUYECKUX
BBIDQXKEHUM, HAXOAUTh 3HAUCHHUS OYKBEHHBIX  BBIPAXKECHUH, OCYIIECTBIISISA
HE0OXOMMbIE TOJICTAHOBKM M MpeoOpa3oBaHus (C OMOPOW Ha aJrOpUTM Y4eOHBIX
JEeHCTBUI).

HaxoauTpe HEW3BECTHBI KOMIIOHEHT PaBEHCTBA.

Pemenne TeKCTOBBIX 32124

PemaTe MHOTOIIAroBblE TEKCTOBBIC 3aJaud apU(PMETUYECKUM CIIOCOOOM C
OIIOPO¥ Ha BOINPOCHBIN IIAH.

Pemats poCTeNIme 3a7a4H, CBSI3aHHBIC c OTHOILIEHHUEM,
MPOTOPLIIMOHATIBHOCTBIO BEJIMYMH, MPOIIEHTAMM; pPElIaTh TPU OCHOBHBIE 33/1aud Ha
JIpOOU U TPOLEHTHI.

Pemate 3amaum, coaep)kalive 3aBUCUMOCTH, CBS3bIBAIOIINE BEIMYHHBIL:
CKOPOCTb, BpeMs, paccTosiHue, LIEHa, KOJIMYECTBO, CTOUMOCTb;
IPOU3BOMTEIILHOCTh, BpeMs, 00bEMa padOThl, HCHOIB3Ys apU(PMETHUECKHUE
NEUCTBUS,  OIEHKY, TMPUKUIKY;  TOJb30BaThCS  €AUMHUIIAMH  U3MEPECHUS
COOTBETCTBYIOIINX BEJIMYHH.

CocTaBnsiTh OyKBEHHbBIC BHIPRXKECHHS IO YCIOBUIO 33/1a4U IOCJIE COBMECTHOTO
aHaau3a.

N3Bnekath wHpOpMamuio, TMPEACTABICHHYIO B Ta0iuIlax, Ha JIMHEHHOM,
CTOJIOYATOM WJIM KPYTrOBOM JMarpaMmax, WHTEPHPETUPOBATH MPEACTaBICHHBIC
JTAHHBIE; UCIIOJIb30BATh JAHHBIE MTPU PEIICHUU 33/1a4.

[IpeacraBnsaTh nHDOPMAIUIO C TTOMOIIBIO TAOJHII, JIMHEWHOW U CTOJIOYATOMN
JarpamM.

Harasignas reomerpust

[IpuBoauTh mOpuUMEPHl OOBEKTOB OKPYXKAIOIIETO MHpa, UMEWIUX Gopmy
M3YUYCHHBIX TE€OMETPUYECKUX IUJIOCKUX M TPOCTPAHCTBEHHBIX (PUTYp, MpPUMEpHI
PaBHBIX U CHMMETPUYHBIX (PUTYp.

N3o0paxkaTh ¢ MOMOUIBIO ITUPKYJIS, TUHEHKH, TPAHCTIOPTHPA HA HEJTMHOBAHHOM
M KJIeT4yaTo Oymare U3y4deHHbIe IUIOCKHE TeoMeTpudeckue QUrypsl u
KOH(HUTypaIruu, CHMMETPUYHBIE (PUTYPBHI.

NMeTh mpenctaBieHUE O TEOMETPUYECKUX TIOHSTHSIX: PAaBEHCTBO QUTYD,
CUMMETpHSI, OCb CAMMETPHUH, LIEHTP CUMMETPUH.

HaxoauTe BETUYMHBI YIIIOB U3MEPEHUEM C MOMOIIBIO TPAHCTIOPTUPA, CTPOUTD
yIJIbl 3aJAHHOW BEJIMYMHBI, IOJIb30BATHCA MPU PELICHHUM 33Ja4 IPaJTyCHOW Mepou
YIJIOB; PAaClO3HABATh HA YEPTEKAX OCTPBIN, IPSAMON, pa3BEPHYTHIN U TYNION YTJIBL.

Beruucnars JJIMHY JIOMaHOM, TEPUMETP MHOTOYTOJIbHHUKA, TOJIb30BAThCS
eMHUIIAMH U3MEPEHUS JUIMHBI, BRIPAXKATh OJIHA €IMHUIIBI U3MEPEHHUs JJIMHBI Yepes
TpyTHe.

HaxoauTe, ncnonb3yst 4epTEKHBIE UHCTPYMEHTBI, PACCTOSIHUS: MEXKIY ABYMSI
TOYKAMH, OT TOYKH JI0 IPSIMOM, JUIMHY ITyTH HA KBaAPATHOM CETKE.

Boruucnate  minomans  (GUryp, COCTaBJIEHHBIX U3 MPSIMOYTOJIBHUKOB,



UCTIONb30BaTh pa30MeHNE Ha MPSIMOYTOJIBHUKH, Ha PaBHBIE (DUTYPHI, TOCTpAaUBaHUE
710 TIPSIMOYTOJIBHHKA; TI0JIb30BaThCS OCHOBHBIMU C€IMHHUIIAMH U3MEPECHHS TUIOIIA N,
BBIPAKATh OJHH SAUHUIILI U3MEPECHHUS TIIOMATN yepe3 Apyrue (Ipu He0OXO0AMMOCTH
C OTIOPOI Ha CITPABOYHYIO HH(POPMAIIHIO).

Pacro3naBaTh Ha MOAENAX W W300pPAKECHHUSIX MUPAMHUAY, KOHYC, IFIIHHID,
MCIIOJIb30BaTh TEPMUHOJIOTHIO: BEpIINHA, PeOpO, TpaHb, OCHOBAHUE, Pa3BEPTKA.

N300pakath Ha KJIeTYATOW Oymare mpsMOyTOJIBHBINA MapajuieIenumes.

Bbraucnsate 00bEM MPSAMOYTOIBHOTO Mapayjiesienumeaa, Kyda, mojlb30BaThes
OCHOBHBIMH €IMHUIIAMHU W3MepeHHs 00bhEMa; BBIpaXKaTh OJIHU CIUHUIIBI U3MEPEHUS
00bEMa uepe3 apyrue (C ormopoit Ha CIpaBOYHYI0 HHPOPMAITHIO).

Pemarh HeclOXHBIC 3a7aud Ha HAXOXKICHHUE TEOMETPHUYCCKHX BEIMYUH B
MPAKTUYECKUX CUTYaUsIX (TP HEOOXOJUMOCTH C BU3YyaIbHOM OMOPOHt).



PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA «AJITEBPAY.
7-9 KJIACCBbI
Henan n3yyeHusi yuedOHOro Kypca

Anrebpa sBIAETCS OJHUM W3 OIOPHBIX KYpPCOB OCHOBHOHM IITKOJIBI: OHA
o0OecreuynBaeT M3yuy€HUE IPYTUX JUCUUILIMH, KaK €CTECTBEHHOHAYYHOTO, TaKk U
T'YMAaHUTAPHOTO IIUKIIOB, €€ OCBOEHHE HEOOXOAUMO ISl MPOAOHKEHHST 00pa30oBaHus
U B TOBCEJHEBHOM W3HHU. Pa3zButre y 00ydaromuxcsi HAyYHBIX MPEACTaBICHHUN O
IPOUCXOKICHUU
U CYIIHOCTH aireOpanyeckux aOCTpakiuii, crnocobe OTpakKeHHUsS MaTeMaTHYeCKOu
HAyKOM SIBIEHUW U MPOIIECCOB B MPHUPOJE U OOIIECTBE, POJIM MATEMATHYECKOTO
MOJCIIUPOBAHUS B HAYYHOM TIO3HAHUU M B MPAKTHKE CIIOCOOCTBYET (POPMUPOBAHUIO
HAy9YHOTO MHPOBO33PEHUS W KAYECTB MBINIJICHUS, HEOOXOIUMBIX VISl aJalTalud B
COBpEeMEHHOM Iu(dpoBOoM oO1mecTBe. M3yuenue anreOpbl €CTECTBEHHBIM 00pa3oM
obOecrieunBaeT  pa3BUTHE  yMEHHUA  HAOMOIaTh, CpaBHWBATh,  HAXOIUTh
3aKOHOMEPHOCTH, Tpedyer KPUTHUYHOCTH MBIIIJICHUS, CIIOCOOHOCTH
apTyMEHTHPOBAHHO OOOCHOBBIBATH CBOW JEHCTBHUS W BBIBOJBI, (POPMYIHPOBATH
yTBepkeHua. OcBoeHue Kypca anreOpbl 00ecredyrBaeT pa3BUTHE JIOTUYECKOTO
MBIIUICHHAS OOYYalOIIUXCSA: OHU UCIOJB3YIOT JACAYKTHUBHBIE M HWHIYKTUBHBIC
paccykJieHus, o000IeHne M KOHKpeTH3aluio, abCTparupoBaHUE U AHAJIOTHIO.
OOyuenue anrebpe mpeAnojaracT 3HAYUTEIBHBIM OOBEM  CaMOCTOSITEIBHOU
NESTENPHOCTH  OOYYaloOIIMXCsA, TIOATOMY CAaMOCTOSITEJIbHOE  pEIleHHE  3ajad
€CTECTBEHHBIM 00pa3oM SBISIETCS pealu3aleil JeaTebHOCTHOTO TPUHIIUIA
o0yueHus.

B cTpykType mporpammbl y4eOHOTO Kypca «Ausredpa» OCHOBHOM IIKOJIBI
OCHOBHOE€ MECTO 3aHHMMAIOT COJEp)KaTeIbHO-METOoNnYecKue nuHuM: «Yucia u
BBEIYHCIICHUSY; «AnTeOpanvecKkue BBIPOKCHUS»;, «YpaBHEHUS W HEPAaBEHCTBAY;
«Dynkmuny. Kaknas u3 3Tux copepkaTeIbHO-METOINICCKIX JIMHAA pa3BUBACTCS HA
MPOTSDKCHUH TPEX JIET M3YyYCHHsI Kypca, €CTECTBEHHBIM 00pa3oM IeperieTasch W
B3aUMOJICUCTBYS C APYTHMH €T0 JUHUSAMHU. B X0Je m3ydeHus: Kypca o0ydarouumces
MPUXOJUTCS JIOTHYECKH PaCCYXKIaTh, HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIM
S3bIK. B CBSI3M ¢ 9TUM 11e7Ieco000pa3HO BKIIOYHUTH B IPOTPAMMy HEKOTOPHIE OCHOBBI
JIOTUKH, TIPOHU3BIBAIOIINE BCE OCHOBHBIC Pa3/IeNbl MATEMATHIECKOTO 00pa30BaHUs U
CIIOCOOCTBYIOIIIME  OBJIAJICHUIO  OOYYaIOIIMMHKCS ~ OCHOB  YHHBEPCAIBHOTO
MaTeMaTUYeCcKoro  s3blka. TakuMm  o0pa3oMm, MOXHO  yTBEpXKIaTh, dYTO
collepKaTeIbHOW W CTPYKTYPHOM OCOOCHHOCTHIO Kypca «Auredpa» SBISETCS €ro
MHTETPUPOBAHHBINA XapaKTep.

Conepxkanne JuHUM «YuWcia W BBIYHCICHHUS» CIY)KUT OCHOBOW IS
JTaNbHEHUIIIET0 M3YyYEHUsS MaTEMaTHKH, CIIOCOOCTBYET PAa3BUTHIO Y OOYyYarOIIMXCS
JIOTUYECKOTO MBINIICHUS, (DOPMUPOBAHUIO YMEHHUS TOJIb30BAThCS aJTOPUTMAMH, a
TaK)Xe TPHOOPETCHHIO MPAKTHYECKUX HABBIKOB, HEOOXOMUMBIX ISl TTOBCEIHCBHOM
KU3HH. Pa3BUTHE MOHATHS O YHCJIE B OCHOBHOM IIIKOJIC CBS3aHO C PAIlMOHAIBHBIMU U
UpPpalMOHATBHBIMHU YUCIAMU, (POPMUPOBAHUEM MPEACTABICHUN O JEUCTBUTEIHHOM
qucie. 3aBepIlieHne OCBOCHHUS YHCIIOBOM JIMHWUUM OTHECEHO K CTapIieMy 3BEHY
o01mero o6pazoBaHwsl.



ConepxaHue JBYX alreOpanyeckux JMHUN — « AlIre0pandyeckue BhIPAKEHUSD)
U «YpaBHEHHS M HEPABEHCTBA» CHOCOOCTBYET (HOPMUPOBAHUIO Yy OOYyYaAIOLIUXCA
MaTEMaTHYECKOro amnmapara, HEOOXOAMMOTo Ui pEIIeHHs 3aJad MaTeMAaTUKH,
CMEKHBIX IPEAMETOB U IMPAKTUKO-OPUEHTHPOBAHHBIX 3a/1a4. B OCHOBHOM mIKOJE
y4eOHBId MaTepHall TPYNIUPYETCs BOKPYT pallMOHANBHBIX BBIpAXXKEHUU. AJredpa
JNEMOHCTPUPYET 3HAYEHUE MATEMATUKH KakK sI3bIKa JUIsl IOCTPOCHUS MAaTEMAaTHUECKUX
MOJIEJIEl, ONUCAHUs MPOIECCOB U SIBJIIEHUW pealbHOro mMupa. B 3amaunm oOyueHus
anredpe BXOJAT TakXKe JajIbHEHIIee pa3BUTHE AJITOPUTMHUYECKOTO MBIIUICHHUS,
HEOOXOAUMOI0, B YaCTHOCTH, AJII OCBOCHMs Kypca HMH(OPMATUKHU, U OBJAJCHUE
HaBbIKaMHM JEAYKTUBHBIX paccyxnaeHuil. [IpeoOpa3oBaHue CUMBOJIBHBIX (HOpM
BHOCHUT CBOH creun(UyecKuil BKJIaJ B pa3BUTUE BOOOpPaKEHUS, CIIOCOOHOCTEH K
MaTeMaTHYECKOMY TBOPYECTBY.

Conepxxanue (yHKIMOHAIBHO-IpapUuecKoil JUHUM HALEICHO Ha MOJyYeHHUe
IIKOJbHUKAMU 3HaHUN O QYHKIMSAX KaK Ba)KHEUIEW MaTeMaTHYECKOW MOJACIH IS
ONMCAHUSI U UCCIENOBAHUS Pa3HO-OOpa3HbIX MPOLIECCOB U SIBICHUN B MPUPOAE U
oOmectBe. M3ydyeHne 3Toro marepuajia CrocoOCTBYET Pa3BUTHIO Y OOYYaIOMIMXCSA
YMEHHS UCIIOJIb30BaTh PA3JIMYHbIE BBIPA3UTEIIBHBIE CPENICTBA SI3bIKA MATEMAaTUKU —
CJIOBECHBIE, CHUMBOJMYECKHE, TIpaduueckue, BHOCHUT BKJIaA B (HOPMHUPOBAHHE
MIPEACTABICHUI O POJIM MAaTEMATUKU B PA3BUTUH LIMBUIIN3ALUU U KYJIbTYPBI.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

CornacHo yueOHOMY IUIaHy B 7-9 Kiaccax wu3ydaeTcsl YYeOHBIH Kypc
«Anredpa», KOTOPBIA BKIIOYAET CJEAYIONINE OCHOBHBIE pa3eNibl COJCPKAHUS:
«Uncnma ¥ BBIYUCIEHUSN», «AnreOpanveckre BBIPAKEHUS», «YpPaBHEHUS U
HEPABCHCTBA», « DYHKITHI.

VYueOHbIN MJIaH Ha U3ydeHHue anredpbl B 7-9 Kjaccax OTBOAUT HE MeHee 3
y4eOHBIX YacOB B HENEIO0 B TEUEHHE KaXJOro rojaa oOyudeHus, BCETo 3a TpU rojaa
oOyuenus — He MeHee 306 yueOHBIX 4acoB.



COIEPKAHUE YYEBHOI'O KYPCA «AJI'EBPA»
7 KIIACC

Yuciaa v BIYMCICHUA

Jpobu OOBIKHOBEHHBIE U JECATHYHBIC, MEPEX0a OT OAHOM (opMBbI 3amucu
npobeit k gpyroi. [loHsATMe palMOHATBHOTO YHCHA, 3aliCh, CpPaBHCHHE,
YOOPSAOYMBAHUE  paIlMOHAJBHBIX  yHcel.  ApudMeTrudyeckue  JeHCTBUS ¢
palMOHAIIBHBIMA YHMCIaMU. PelreHne 3amad w3 peajpbHOM NPAKTUKM HA YacTH, Ha
Ipoowu.

Crenenb ¢ HaTypajbHBIM IIOKa3aTeleM: ONpeJeNieHne, Mpeodpa3oBaHue
BBIPQYKEHUI HA OCHOBE OMPEEIICHNUs, 3aITUCh OOJIBIINX YUCEIL.

[TpoueHThl, 3anKch NPOLIEHTOB B BUJE ApOOU U ApoOU B BUJE MpOLEHTOB. Tpu
OCHOBHBIE 3a/1a4M Ha IIPOLEHTHI, PELICHNUE 3aa4 U3 PEalbHON IIPAKTUKHU.

[IpuMeHeHne  INPU3HAKOB  ACIMMOCTH, Pa3lIOKEHUE HA  MHOXKHUTEIU
HAaTypaJbHbIX YHCEIL.

PeanpHple  3aBUCMMOCTM, B TOM  4HcClIe TpsMas W oOpaTHas
IIPONIOPLIMOHAIBHOCTH.

AJiredpanyeckue BbIpaKeHUs

[IepeMeHHBIE, YMCIOBOE 3HAYECHHE BBIPAXKEHUS C IEepeMeHHON. [lomycTumeble
3HA4YEeHUs NepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXKIy BEIMYWHAMHU B BHJIE
(dbopmyibl. Beruucienus no gopmysiam.

[TpeoOpazoBanne OyKBEHHBIX BBIPAKEHH, TOXKIECTBEHHO PaBHbIC BBIPAKEHUS,
npaBuja MpeoOpa3oBaHUS CYMM W NPOU3BEACHUMN, MpaBUiIa PACKPHITHS CKOOOK U
MIPUBEICHUS ITOTOOHBIX CJIaraeMbIX.

CBoJiCcTBa CTENEHH C HATyPAJIBHBIM [IOKA3aTEJIEM.

Onnowiensl 1 MHorousieHbl. CteneHb MHorouseHa. CiloKeHue, BbIYMTaHHE,
YMHOXEHHE MHOTOWIEHOB. POPMYJIbI COKPALIEHHOIO YMHOXKEHHUS: KBaApaT CyMMBbI U
KBazpaT pasHocTd. Dopmysa pa3HOCTH KBajpaToB. PasinokeHue MHOTO4YWIECHOB Ha
MHOKHTEJIH.

YpaBHeHust

VYpaBHEeHUE, KOpEHb YypaBHEHHUs, IMpaBuUiia MNpeoOpa3oBaHMs ypaBHEHUS,
PaBHOCUIIBHOCTh YPaBHEHU.

JIuHelHOe ypaBHEHHWE C OJHOM MEPEMEHHOM, YHCIO KOPHEW JIMHEWHOTO
YpPaBHEHMS, PEIICHUE JIMHENHBIX YpaBHEHUN. COCTaBIEHUE YPABHEHHUI MO YCIOBUIO
3amaun. Pemenune TeKCTOBBIX 3a1a4 ¢ MOMOLIBIO YPaBHEHUMN.

*JIuHeliHOe ypaBHEHHE C JIBYMs IIEPEMEHHBIMU U €ro rpaduk ~. CucreMa aByx
JVHEWHBIX YpaBHEHUU C JAByMs II€pEMEHHBIMM. PemieHue cucreM ypaBHEHUH
crocoboM MoJCTaHOBKH. [IpuMepsl peleHus] TEKCTOBBIX 3a/1ay C MOMOIIBIO CHUCTEM
YPaBHEHUN.

DyHKUIMHA

Koopaunara Touku Ha npsMoi. UucnoBele poMEXYTKU. PaccTrosHue Mexay
JIBYMs TOYKaMU KOOPJIUHATHOU MPSIMOM.

2 3nech u nanee * * 0603HAYECHBI TEMBI, H3yYEHHE KOTOPBIX MPOBOJUTCA B O3HAKOMHTENLHOM Iiane. [legaror
CaMOCTOSTEIIFHO OMpPEeNesieT 00beM H3y4aeMOro MaTepHrala.



[TpsimoyronbHast cucremMa koopauHat, ocu Ox u Oy. Abcuucca U OpaMHATA
TOYKM HAa KOOPAUHATHOM TuiockocTH. [lpumeps! rpadukoB, 3agaHHBIX (POpMyIaMu.
Yrenue rpadukoB peantbHbIX 3aBUCUMOCTEH.

[Monsitre dpyukumn. ['paduk ¢pynkiun. CoiictBa pyHkuuit. Jluneitnas pyHkims,
e€ rpaduk. I'padux dynkmum y = kx + b. *I'padudeckoe pemieHne JIMHEWHBIX
YpaBHEHUU U CHCTEM JIMHEHHBIX ypaBHEHUN ™.

8 KVIACC

Yuciaa v BBIYMCICHUA

KBagpatHbeiii kopeHb u3 uyucina. *llonstue 00 HppalMOHAIBHOM YHCIIE.
JecsaTuunble TpUOIMKEHUST UppAlMOHANBHBIX uncen ™. CBONCTBA apUPMETHUECKUX
KBaJPaTHBIX KOPHEN M MX MPUMEHEHHE K MPEeoOPa30BaHUIO YUCIOBBIX BBIPAXKEHUHN U
BbIUMCICHUAM. *JlelicTBUTEIbHBIC UnCTa ™.

CrerneHb ¢ LeabIM IMOKa3aTeneM U €€ cBoricTa. CTaHmapTHas 3alKCh YNCIA.

AuredpanvyecKue BbIPpaKEHUA

KBaapaTHbIil TpEXWIEH; Pa3I0KEHUE KBAJAPATHOIO TPEXUIEHA HA MHOXKHUTENH.

AnreOpanyeckas JpoOb. (OCHOBHOE CBOMCTBO airedpandeckoil JIpoOwu.
CnoxxeHue, BbIUMTAHUE, YMHOXKEHHUE, [€JIE€HHE anredpamdyeckux ApoOei.
PannoHanbHble BhIpaXXEHUS U UX IPEOOpPa3OBAHKE.

YpaBHeHUS U HEPABEHCTBA

KBagparHoe ypaBHeHHe, opMyrna KOpHEH KBaJpaTHOro ypaBHeHus. *Teopema
Buera* Pemenne ypaBHeHUH, CBOISAIIMXCS K JIMHEHHBIM U KBaApaTHbIM. [IpocTeiimme
IpOOHO-paIMOHAJIbHBIE YPaBHEHHUS.

*I'paduueckas uHTEpIIpeTAIIMs YPAaBHEHUN C JABYMsI IEPEMEHHBIMU U CHUCTEM
JUHEHWHBIX YpaBHEHHH ¢ JAByMs mnepeMeHHbIMU ™. Ilpumepbl perieHus: cuctem
HEJIMHENHBIX YPaBHEHUH C IBYMs IEPEMEHHBIMHU.

Pemenne TekCTOBBIX 3aj1a4u alredpandeckum crnocooom.

HucioBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OAHOM NEPEMEHHOM.
PaBHOCUIIBHOCTE HepaBeHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOU.
CucTteMbl TMHEHHBIX HEPABEHCTB C OJJHOM MEPEMEHHOM.

DOyHKIUU

[Tonsitue Ppynkuuu. OOIaCTh ONpeAeieHUs U MHOKECTBO 3HAYEHUI (PYHKIMH.
CniocoObl 3a1anus PyHKIUH.

I'padpux ¢ynkuuu. Yrenue cBokcTB (PyHKIuU 1o €€ rpaduky. Ilpumepsr
rpa@ukoB (GyHKIHMA, OTPa)KaIOIIKUX PEeATbHbBIE MPOLECCHI.

@DYHKIIMY, ONHCHIBAIOIIME TPSIMYI0 M OOpaTHYH IPOIOPIHOHAIBHBIC

-2 — 3 _ _ k

3aBUCUMOCTH, HX rpapukd. DyHKIMH y = X%, y = x°, ¥y =4/x, p =
*I'paduaeckoe perieHne ypaBHEHUN U CUCTEM YpaBHEHHIT .

9 KUIIACC

Yucaa v BLIYUCICHUSA
PanmonanpHbie uncia, *uppanmroHaIbHBIE YMCIA, KOHEUYHBIE M OECKOHEUHBIE



JecsATUYHbIe J1poOu. MHOXKECTBO JNEHCTBUTEIBHBIX UYMCEN; NEUCTBUTENbHBIE YHCIIA
KaK OECKOHEUYHbIE JECATHUHBIE ApoOu. B3auMHO OAHO3HAYHOE COOTBETCTBUE MEXKIY
MHOKECTBOM JIEMCTBUTEJIBHBIX YUCET U KOOPANHATHOU IPSMOM.

CpaBHeHME  JCWCTBUTEIBHBIX  YHCEN, apudmeruyeckue JEHCTBUS €
JNEUCTBUTEIBLHBIMU YHCIAMU *.

Pasmepsl OOBEKTOB OKpYKAIOLIETO MHUpPA, JIUTEIHHOCTH MPOLIECCOB B
OKpY’KaroIleM MUpE.

[TpubnukéHHOE 3HAYEHHE BEJIMYMHBI, TOYHOCTH MpuOIMKeHus. OKpyrieHue
yucen. [Ipuknaka v oleHKa pe3yJbTaTOB BEIYUCICHUM.

YpaBHeHHS U HEPaABEHCTBA

JInneriHoe ypaBHeHuE. Pelienue ypaBHEHUM, CBOISIIUXCS K JIUHEHHBIM.

KBagpatHoe ypaBHeHue. PemieHue ypaBHEHHMH, CBOISAIIMXCS K KBaJpPaTHBIM.
bukBanpatHoe ypaBHeHnue. *[IpumMepnl pellieHUs YpaBHEHUN TPEThel M YETBEPTOM
CTENEHEN pa3ioKEeHUEM Ha MHOKHUTEIH *,

Pemenue qpoOHO-paliMOHAIBHBIX YPaBHEHUN.

Pemenue TekCTOBBIX 3a/1a4 aareOpanyeckuM METOIO0M.

VYpaBHeHUE C ByMs NMEpPEMEHHBIMM M €ro rpaduk. Pemienue cucrem IBYX
JMHEWHBIX YPAaBHEHUM C JBYMs IIEPEMEHHBIMU. PellIeHHe CHCTEM JBYX YpaBHEHUH,
OIHO U3 KOTOPBIX JHMHEHHOE, a Jpyroe — BTOpoi creneHu. ['padpuyeckas
MHTEPIIPETALNs CUCTEMBI YPABHEHNUN C IBYMsI IEPEMEHHBIMH.

Pemenne TekcTOBBIX 3aj1a4 alredpandeckum crnocooom.

HucnoBele HEPAaBEHCTBA U UX CBOMCTBA.

Pemienre JMHEMHBIX HEPABEHCTB C OJHOM NepeMeHHOM. Pemienue cucrem
JIMHEMHBIX HEPABEHCTB C OJHOM IiepemMeHHOW. KBanparHeie HepaBeHCTBaA.
I'padmyeckas uHTEpHpeTanusi HEPABEHCTB M CUCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMM.

DOyHKUIMHA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoictBa. IlapaGona, KoopauHAaThbI
BEPUIMHBI 11apadOoJIbl, 0Cb CUMMETPHH MMApa0OJIbI.

['pacduxu GyHKLMIA: y = kx, y = kx + b, y = x,
Yy =xy = %I/I MX CBOMCTBA.

YucsoBblie MOCJI€10BATEILHOCTH U NIPOTPECCUM

[loHaTHEe 4YMCIOBOM MOCIENOBATEIBHOCTH. 3aJaHue MOCJIeI0BaTeIbHOCTH
peKyppeHTHO# dhopmyIioii u HopmyIoit n-ro yieHa.

Apudmernueckas u reoMmeTpuyeckas mnporpeccuu. Dopmynsl n-ro dieHa
apu(pMETHIECKON ¥ TEOMETPUIECKOUN MPOTPECCUI, CYMMBI TIEPBBIX 71 YJICHOB.

*N3o0pakeHne YICHOB apu(PMETHUECKOW W TEOMETPUYECKON Mporpeccuit
TOYKAaMH HAa KOOPJAWHATHOW TMJIOCKOCTH. JIMHEWHBIM W SKCIOHEHIMAIBHBIA POCT.
Cno>xHble TPOLIEHTHI *.



IINTAHUPYEMBIE ITPEJMETHBIE PE3YJIBTATBI OCBOEHUA
PABOYEM ITPOTPAMMBI KYPCA «AJITEBPA»

OcBoenue yueOHOro Kypca «AnreOpa» Ha YpOBHE OCHOBHOIO OOIIETo
oOpa3oBaHUsl JIOJDKHO OOecreurBaTh JOCTHXKEHUE CIEAYIOMIMX TMPEeIMETHBIX
00pa3oBaTeNbHbIX PE3YIHTATOB:

7 KIIACC

Yuciia 1 BbIYMCICHUS

BbInonHATe, codeTras yCTHbIE M NHCbMEHHBIE NPUEMBI, apUPMETHUECKUE
JEUCTBUS C pallMOHAIbHBIMU YHUCIaMHU.

HaxonuTe 3HaYy€HUs YHCIOBBIX BBIPAKEHHI; MPUMEHATH pPa3HOOOpa3HbIE
COCOOBI M TMPUEMBI BBIYMCICHHUS] 3HAUYEHUN JOPOOHBIX BBIPAKEHUH, COJEPKALIUX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH.

[lepexomuth OT OmHOM (OpMBI 3amuicu 4YHMcend K Jpyrod (IpeoOpa3oBbIBATH
JNECATUYHYIO IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JIECATUYHYIO, B YACTHOCTM B OECKOHEYHYIO AECATUYHYIO ApoOb). CpaBHUBAaTh U
YIOPSII0YNBATh PAllMOHAIBHBIEC YUCIIA.

OKpyTasTh YuCIa.

BBINTONHATE TPUKUAKY U OLEHKY pe3yibTaTa BBIYHMCIICHUW, OLEHKY 3HAYCHUIA
YHUCJIOBBIX BBIPAXKEHUM.

BBITTONIHATE JEHCTBHSL CO CTENEHAMM C HaTypalbHBIMM ITOKa3aTessIMH (C
OTIOPOM Ha CIIPaBOYHYIO MH(POPMAIHIO).

[IpuMeHATh NMPU3HAKU AECIUMOCTH, PA3JI0KEHNE Ha MHOXKHUTEIHN HATYPaJIbHBIX
YHCel.

Pemare mnpocreiimme NpakTUKO-OPUEHTUPOBAHHBIE 3a/layM, CBS3aHHBIE C
OTHOIIIEHUEM  BEJIMYUH,  MPOMOPLUUOHAIBLHOCTBIO  BEJIMYMH,  NPOLEHTAMH;
MHTEPIIPETUPOBATh PE3ybTAThl PEIICHUS 33/1a4 C YYETOM OIpaHUYEHUH, CBSI3AHHBIX
CO CBOMCTBaMH pacCMaTPUBAEMbIX OOBEKTOB.

AJiredpanyeckue BbIpaKeHUs

OpueHTupOoBaThCd B TNOHATUAX M ONEpUpOBaTh Ha 0a30BOM ypOBHE
anredpandecko TEPMUHOIOTHEN U CHMBOJIUKOM.

Haxoauth 3HadeHHs: OYKBEHHBIX BBIPXEHHH NpHU 3aJaHHBIX 3HAYCHHSIX
MIEPEMEHHBIX.

BrimonHsaTe peoOpa3zoBaHus LENIOTO BhIPAKEHHs] B MHOTOWIEH MPUBEACHUEM
MOI00HBIX CIaraeMbIX, PACKPHITHEM CKOOOK.

BBINTONIHATE yMHOKEHHE OJHOWIEHAa HAa MHOTOWIEH M MHOTOWIEHa Ha
MHOTOWIEH, IPUMEHTH (DOPMYJIbI KBaJpaTa CyMMBbI U KBaJpaTa pa3HOCTH (C Omopoit
Ha CMPaBOYHYIO HHGOPMAIIUIO).

OcCylIecTBIIATh PA3NOKEHUE MHOTOUYICHOB HA MHOXHUTEIM C IOMOIIbIO
BBIHECEHHMSI 32 CKOOKHM OOIIEro MHOXKHUTENS, TPYIIIMPOBKHU ClIAaraeéMbIX, MPUMEHEHHUS
(bopMyJ1 COKpaILIEHHOIO YMHOKEHUS (C OTIOPOM Ha CIIPaBOYHYI0 MHPOPMALIHIO).

[TpumensTh IpeoOpa3oBaHKsi MHOITOWIEHOB AJIsl PELIECHUS Pa3IMyYHbIX 33]1a4 U3
MaTE€MAaTHUKHU, CMEKHBIX IPEIMETOB, U3 PEAIBHON MTPAKTUKH.



Hcnonp30BaTh CBOWCTBA CTENEHEW C HATypAJIbHBIMM MOKA3aTEISIMU IS
npeoOpa3zoBaHusl BEIpAKEHUH (C OMOPOIl HA CITPAaBOYHYIO MH(POPMAIIHIO).

YpaBHeHUS U HEPABEHCTBA

Pemare yMHENHBIE ypaBHEHUs C OJHOM IIEPEMEHHOW, NPUMEHSSA IPaBUIIA
nepexoja OT HCXOJHOI0 YPaBHEHUS K paBHOCHIIBHOMY emy. IIpoBepsTs, sBiseTcs Ju
YHUCJIO KOPHEM YPAaBHEHHS.

WmeTs mpencraBieHHe O rpapUUecKHX METOAax MpH PEUICHUH JIMHEWHBIX
YPABHEHHM U KX CUCTEM.

[logOupaTe mnpuMepbl Map 4YHCEN, SBISIOMIUXCSA pPEIICHUEM JHMHEHHOTro
YPaBHEHHUS C ABYMSI IEPEMEHHBIMHU.

CtpouTh B KOOPJIMHATHOM TUIOCKOCTU rpaduK JTUHEHHOTO YpaBHEHUS C JIBYMsI
NEPEMEHHBIMU; MOJIb3YSICh TPAPUKOM, TPUBOJUTH NPUMEPHI PELICHUS YPaBHEHMUSL.

PemaTe cucteMbl ABYX JUHEHHBIX YPABHEHUM C JBYMS IIEPEMEHHBIMH, B TOM
qucIe rpaguuecku (C Ormopo Ha alNropuT™M y4eOHBIX TEUCTBHIA).

CocTaBnsaTh (1MOCHE€ COBMECTHOTO aHANM3a) M PElIaTh JUHEHHOE ypaBHEHHE
WIM CHUCTEMY JIMHEWHBIX YpAaBHEHUN MO YCIOBUIO 3a/layd, MHTEPIPETHUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 33J]a4M IMOJTYUYEHHBIN pe3ybTarT.

Koopaunarel u rpagukn. @yHKuuu

N3o0paxkaTh Ha KOOPAMHATHOMN MPSMOM TOUYKH, COOTBETCTBYIOIINE 3aIaHHBIM
KOOpJIMHATaM, JIy4d, OTPE3KH, MHTEPBAJbI; 3allMChIBATh YHCIIOBBIE NMPOMEXYTKH Ha
areOpanvdeckoM si3bIKe.

OTrMeyaTh B KOOPAMHATHOW IUIOCKOCTH TOYKHM IO 33JaHHBIM KOOPIHMHATAM;
cTpouTh rpaduku auHeHHbIX GyHKIMH. CTpouTh rpadux dyHKuu y = kx + b.

OnuceiBaTh C MOMOILIBIO (YHKIUMH M3BECTHbIE 3aBUCUMOCTH MEXIY
BENTMYMHAMU ([0 QJITOPUTMY YUYEOHBIX NIEUCTBHI): CKOPOCTb, BPEMs, PACCTOSHUEC;
LI€Ha, KOJIMYE€CTBO, CTOMMOCTh; IPOU3BOAUTEIBLHOCTD, BpeMsi, 00bEM pabOTHI.

Haxonuth 3HaueHne PyHKIMMU MO 3HAYEHUIO €€ apryMeHTa.

[lonumate rpaduyeckuii cnoco0 MpeacTaBiIeHUS W aHajau3a HHQPOpPMALNH;
M3BJIEKATh U UHTEPIPETHUPOBATH MHPOPMALIMIO U3 IpaUKOB PEANbHBIX MPOIECCOB U
3aBUCHUMOCTEM.

8 KUIACC

Yuciaa v BIYMCICHUA

Hcnonp30BaTh HavyaJIbHBIE IPEACTABICHHUS O MHOYKECTBE JIEWCTBUTEIIBHBIX
quceN I CpPaBHEHMs, OKPYIJICHUS U BBIYMCICHUH; M300paxaTh ACHCTBUTEIbHBIC
Yyyciia TOYKaMU Ha KOOPAUHATHOM IIPSIMOM.

[IpumMeHsATh TOHSATHE apU(PMETUYECKOTO KBAJAPATHOTO KOPHS; HaXOIUTh
KBaJIpaTHbIE KOPHHU, HCIIOJIb3YsSd NIpPU HEOOXOIUMOCTH KaJIbKYJSATOP; BBINOIHATH
npocTeiiiie npeoOpa3oBaHUs BBIPAKEHUN, COAEpXKAIIUX KBAJpaTHBIE KOPHH,
UCIIOJIB3Ysl CBOMCTBA KOPHEM.

Hcnonp30BaTh 3amucy OOJBIIMX M MaJbIX YHCEN C MOMOIIBIO JECATHYHBIX
npobeit u creneneit uncna 10.

AnredOpanveckue BbIPAKEHUS

[IppuMeHATP NOHATHME CTENEHW C LEJbIM  II0Ka3aTeJIeM,  BBINOJHATH



npeoOpa3oBaHusl BBIPAKEHUM, COAEpKALIUX CTENEHUW C LENbIM Moka3zareneM (c
MCIOJIb30BaHUEM CIPABOYHON MH(POPMAITHIH).

BEINONMHATE HECIIOKHBIE TOXAECTBEHHbIE MpPeoOpa3oBaHUS pPAlMOHAIBHBIX
BBIpXEHUI HAa OCHOBE MpPaBWJI JACHCTBUN HaJ MHOTOYWICHAMH U alnreOpanyecKuMu
TIPOOSMHU.

PackianpiBaTh KBaApaTHBIN TPEXWIEH HA MHOKHUTEIIH.

[TpumensTs npeoOpa3oBaHUs BBIPAKCHHUM NI PEIICHUS Pa3IMYHBbIX 3a/1ad U3
MaTEMaTUKH, CMEKHBIX MTPEAMETOB, U3 PEabHOMN MPAKTUKU.

YpaBHeHNs U HEPABEHCTBA

PemaTte nuHeliHbIe, KBaJpaTHbIE ypaBHEHMS (C MCIIOJIB30BAHUEM CHPABOYHOM
uH(poOpMaIli) U palMOHAJbHBIE YPAaBHEHHUS, CBOJAIIMECS K HUM, CHUCTEMBbI ABYX
YPaBHEHUH C IBYMsI [IEPEMEHHBIMU.

[IpoBOIUTE MpOCTENIINE HCCIEAOBAaHUS YPAaBHEHUM M CUCTEM YpPAaBHEHMIA, B
TOM YHCJIE C IPUMEHEHHEM T'papuuecKuX MpeacTaBieHui (yCTaHaBIUBaTh, UMEET JIH
YpPaBHEHUE WM CHUCTEMa YPAaBHEHHUU PEIICHUs, €CIM UMEET, TO CKOJIbKO, W Mp.) C
OTIOPOM Ha aJrOPUTM YUEOHBIX JICUCTBUH.

[lepexoguTe OT ciOBECHON (OPMYIUMPOBKM 3a1auyud K €€ anreOpandyeckoi
MOJEIA C TIOMOIIbI0 COCTaBJICHUS YypPaBHEHUS WM CHUCTEMBbl ypaBHEHHIA,
MHTEPHPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ]a4M IMOJTYUYEHHBIN pe3ybTarT.

[IpuMeHsTh CBOMCTBA YMCIOBBIX HEPABEHCTB JIsI CPABHEHUS, OLIEHKH; PEIaTh
JMHEMHbIE HEPABEHCTBA C OJHOW MEPEMEHHON U UX CHUCTEMBI; JaBaTh rpapUuecKyro
WJUTFOCTPALIMIO MHOKECTBA PELICHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKIUU

OmnepupoBarb Ha 0a30BOM YypoBHE (YHKIHOHAJIbHBIE MOHITHS M S3bIK
(TEpMUHBI, CUMBOJIMYECKHE OOO3HAYEHUs); OMPENENATh 3HAueHHUE (PYHKIMU TIO
3HAYEHUIO apryMEHTA; ONpeAesATh CBOMCTBA (DYHKIUU MO €€ rpauky.

CrpouTh rpaguKy dIeMeHTapHbIX QYHKIUM BHOA , Y = X2, ¥y = X, ¥ =[x ,

k . o ..
y= =, ONHUCHIBaTh CBOWMCTBAa YMUCIOBOM (QyHKIMU 10 €€ Trpaduxy (mpu
X

HEO0OXOMMOCTH C HAIIPABJISIIOIIEH MTOMOIIIBIO).

9 KJIACC

Yucjaa 1 BLIYUCJTIEHUA

CpaBHUBATH U YIIOPSAAOUYNBATH PALIUOHAIIBHBIEC U UPPAIlMOHAIBHBIE YHCIIA.

BreimonHaTe apudmernueckue ASHCTBHS ¢ palliOHATBHBIMUA YUCIaMHU, COYeTas
YCTHbIE U NHUCbMEHHBIE TNPUEMBI, BBITIOJHATH BBIYHCIEHUS C HPPALMOHAIBHBIMU
YHCJIaMM.

HaxonuTh 3HaueHUs CTENEHEN C LEIBIMU MTOKA3aTEISIMA U KOPHEW; BBIUUCIIATH
3HAYECHUSI YUCIIOBBIX BBIPAKEHUM.

OKpyriare JACHUCTBUTENIBHBIE YHMCIA, BBINIOJHAThH TPUKUIKY pe3yiabTara
BBIYMCIICHUI, OLIEHKY YMCJIOBBIX BBIPAXKEHUM.

YpaBHeHUs U HEPABEHCTBA

Pewrars IMHENHBIE M KBaIpPATHBIE YPABHEHUSI, YPABHEHUS, CBOIAILINECS K HUM,
MpOCTENTIHE qPOOHO-PAMOHAIBHEIE YPABHCHHSI.



Pemate mpocreimmye CHUCTEMBbI JBYX JIMHEMHBIX YPaBHEHHM C JIBYMs
IIEPEMEHHBIMU M CHUCTEMBI JBYX YPaBHEHMH, B KOTOPBIX OJHO YpPAaBHEHHE HE
SBJISIETCA IMHEUHBIM (I10 BU3yaIbHOM omope).

Pemare mpocTeiiinre TEKCTOBBIE 3aJaydl  anre0panyeckuM crmocoboMm ¢
IIOMOIIBIO COCTABJICHUS YPABHEHUS WJIM CHCTEMBI [BYX YPAaBHEHUU C JBYMs
IIEPEMEHHBIMH.

[IpoBOAUTE MPOCTEHIINE HCCIEIOBAHNS YPABHEHWW W CUCTEM YPAaBHEHUM, B
TOM YHUCJIE C MPUMEHEHUEM TpadUueCcKUX MPEACTABICHUN (YCTaHABINBATD, UMEET JIU
ypaBHEHUE WIN CUCTEMA YPABHEHUN PEILIEHUs, €CIIU UMEET, TO CKOJIBKO, U TIp.).

Pemarp nuHEWHbIE HepaBEHCTBAa, KBaJpaTHbIE HEPABEHCTBA; H300paxkaTb
pELICHUE HEPaBEHCTB Ha YHUCJIOBOW NPSMOMW, 3allMCHIBATh PELICHUE C ITOMOIIBIO
CHUMBOJIOB.

Peats cucteMsl JIMHEMHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIIOYAOIINE
KBaJpaTHOE HEPABEHCTBO; U300paXaTh PEIICHUE CUCTEMbl HEPABEHCTB HAa YMCIOBOU
IIPSIMOM, 3aIIMCHIBATh PEIICHHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPU PELIEHUH PA3JIMYHBIX 3a1a4.

DOyHKUIMHA

Pacno3naBaTe (QyHKIMM H3y4YeHHbIX BHJIOB. Iloka3piBaTh CcXeMaTHYECKH
pPacnoJioKeHUEe Ha KOOPAMHATHOM IUIOCKOCTH TrpadukoB (yHKUMI Bupa: y = kx,

k .
y=kx+b,,y=ax* +bx tc,y=x,y =x,y = ~ B 3aBHCHMOCTH OT 3HAYCHMIi

K02((PUITMEHTOB; ONMUCHIBATH CBOMCTBA (DYHKITHIA.

Ctpouth W H300paxkaTh CXEMaTUYECKH TpauKy KBaJIpPaTUYHBIX (DYHKITHH,
OMKCHIBATH CBOMCTBA KBAJIPATHUHBIX (PYHKIUH 1O UX Tpaduxam.

Pacrio3naBaTh KBajpaTuuHyio (QYHKIUIO 10 (OpMyJe, MPUBOAUTH MPUMEPHI
KBaJPaTUYHBIX (QYHKIMA U3 peaibHOM XKU3HU, QUBHKHU, TEOMETPHH.

Yuci10Bble MOCI€10BATEILHOCTH M IPOrPecCUm

Pacnio3naBaTh apuMETHIECKYIO U TEOMETPUIECKYIO MPOTPECCUH TPU PA3HBIX
crnoco0ax 3aJaHusl.

BBIONMHATE  BBIYMCICHUS C  HCIOJNBb30BaHHEM (GOpMyl n-TO  YJEeHa
apu(pMETUYECKO M TE€OMETPUYECKON MPOTrpeccUid, CyMMBbI MEpPBBIX 7 WIECHOB (C
OTIOPOM Ha CIPaBOYHYIO HHGOPMAIIHUIO).

Pemate 3amaum, CBSI3aHHBIE C YHCIOBBIMU TIOCIEOBATEIBHOCTAMH, B TOM
quClie 33/Ja4d U3 PEAIbHOM KU3HU (C MCTOJIB30BAHUEM KaIBKYJISITOPA, MU(PPOBBIX
TEXHOJIOTHUH).



PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA «'EOMETPUS».
7-9 KJIACCBbI
Hean n3yyeHust yuedOHOro Kypca

O6mme menu w3ydeHuss ydeOHOro Kypca «['eoMmerpus» mpencTaBiIeHBI B
ITOOIT OOO. OHM 3aKIIOYAIOTCS, MPEKIAE BCETO B TOM, YTO HA ypOKaxX r€OMETPUH
oOyyJarouuiicss y4uTcs TPOBOJAUTH JOKA3aTeNbHBIE PACCYXKICHHUS, CTPOUTH
JOTUYECKNE YMO3AKIIOUEHUS, JIOKa3blBaTh HWCTUHHBIE YTBEPXKACHUS H CTPOUTH
KOHTPIIPUMEPHI K JIOKHBIM, MPOBOJUTHh PACCYKICHUS «OT MPOTHUBHOIO)», OTJIMYAThH
CBOMCTBa OT MPHU3HAKOB, (popMylHpoBaTh OOpaTHbIE yTBepXkieHus. B oOyueHuu
YMEHHUIO PacCykJaTh COCTOMT BaXHOE€ BOCIIUTATEIBHOE 3HAYECHHE W3YUYCHHUS
F€OMETPHH, IPUCYIIEE UMEHHO OT€UYECTBEHHON MATEMATUYECKOM IIKOJIE.

BTopoii 1enp0 M3ydeHUs TEOMETPUU SIBICTCA HWCIOJB30BAHHE €€ Kak
MHCTPYMEHTA MpU PEHICHWU KaK MAaTeMaTU4YeCKUX, TaK W TPaKTHUUECKUX 3ajiad,
BCTPEYAIOIIMXCSA B  PEAIbHOM  KM3HU. ODTOMY  COOTBETCTBYET  BTOpasd,
BBIUHMCJIUTEIbHAS JIMHUA B W3YyYEHUHU TE€OMETPUM B IIKOJIE. [ 3TOro ydwmTemnto
PEKOMEHIYETCS noaOUpaTh 3a7a4uun MPAKTAYECKOTO Xapakrepa s
paccMaTpUBaEMbIX TEM, YYUTh OOYYaIOIIMUXCS CTPOUTh MaTeMaTHYECKUE MOJIEIH
peanbHbIX KU3HEHHBIX CHUTyallMd, MPOBOAUTh BBIYUCIEHUS M  OICHUBATh
aJIeKBaTHOCTh IIOJYYEHHOTO pe3yiabTaTa. KpaliHe BaXHO NOMYEPKUBATH CBS3U
FEOMETPUU C JAPYTUMHU NpPEAMETaMH, MOTHBUPOBATh HCIIOIb30BATh OINPEIEICHUS
r€OMETPUYECKUX (UTYP U TOHSTUH, IEMOHCTPUPOBATH MPUMEHEHHUE IMOTYUYEHHBIX
yMEHUM B PU3MKE U TEXHUKE. ITU CBSI3U HanboJiee IpKo BUIHBI B TeMax « BekTopsi»,
«Tpuronomerpruueckue COOTHOWIEHUs», «Merox koopauHat» U «Teopema
[Tudaropar.

MecTo yueOHOro Kypca B yueOHOM ILJIaHE

CornacHo yueOHOMY TIUIaHy B 7-9 Kiaccax wu3ydaeTcss Y4YeOHBIH Kypc
«I"eomeTpus», KOTOpPBIA BKJIIOYAET CIEAYIOIIME OCHOBHBIE Pa3feiibl COACPHKAHUS:
«I"'eometrpuueckue ¢Gurypel U HUX CBOWCTBa», «M3MepeHHe TreoMeTpuyecKux
BEJIMUUH», a Takke «JlekapToBbl -KOOpPAMHATHI Ha IIOCKOCTH», «BEKTOpH,
«JIBmxenus miockocti» U «IIpeodpazoBanus mo100usD».

VYueOHbIN MIaH TIpeaycMaTpUBaeT W3YUYEHHE T€OMETPUU Ha 0a30BOM YPOBHE,
UCXO0Jld M3 He MeHee 68 ydeOHbIX YacoB B Y4Y€OHOM TOJy, BCEro 3a TpU roja
o0yueHus — He MeHee 204 Jyacos.



COJEPKAHUE YYEBHOI'O KYPCA «I'EOMETPUS»
7 KIIACC

HavanpHble nmoHATHA reomerpun. Touka, npsmasi, OTPE30K, JIyd. Yoy Buabl
yriioB. BeprukaneHble U cMexHbIEe yrabl. buccekrpuca yrma. Jlomanas,
MHOT'OYTOJIbHUK. [lapayiesbHOCTh U EPIEHIUKYISIPHOCTD IPSIMBIX.

*CumMeTpuunble  Gurypbl. OCHOBHBIE CBOMCTBA OCEBOM CHUMMETpHHU *,
IIprMepbl CHMMETPHH B OKPYKAIOILIEM MUPE.

*OCHOBHBIEC TOCTPOCHUS C TIOMOIIBIO LIUPKYJIS U TMHEUKH *.

TpeyronbHuk.  BwicoTa,  MeauaHa,  OucCceKkTpuca, HUX  CBOMCTBA.
PaBHOOEIpeHHBIN 1 pABHOCTOPOHHUI TPEyroJibHUKH. HepaBeHCTBO TpeyroibHUKa.

CBoiicTBa U NMPU3HAKU PaBHOOEIPEHHOTO TpeyrojabHuKa. [Ipu3Haku paBeHCTBa
TPEyTOJIbHUKOB.

CBolicTBa ¥ NPU3HAKU NapaJIeNbHBIX MPsAMbIX. CymMMa yIioB TPEYrOJIbHHKA.
Bremnue yribl TpeyrosbHUKA.

[IpssmMOyrosbHBIA ~ TpeyrosbHUK. (CBOMCTBO MEAMAHbl  MPSAMOYIOJIBHOTO
TPEyTOJbHUKA, IPOBEAEHHON K TUnoTeHy3e. [Ipu3Haku paBeHCTBA MPSAMOYTOJBHBIX
TPEyTOJBbHUKOB. [IpAMOYTOJIbHBINA TPEYTOJIBHUK C yTIIOM B 30°.

HepaBeHcTBa B reomeTpuu: *HEpaBEHCTBO TPEYTOJIbHHKA™®, HEPaBEHCTBO O
JUIMHE JIOMaHOW, TeopeMa O OoJIbIIEM YIJIE W OOJbIIEW CTOPOHE TPEYrOJIBHUKA.
[leprieHIUKYIISIp ¥ HAKJIOHHAS.

*[eomerpuueckoe MecTo TOYeK.* bBuccektpuca yria # CepeaUHHbBIN
IIEPIICHIUKYJISP K OTPE3KY KaK F€OMETPUYECKUE MECTA TOUEK.

OKpyXHOCTb M Kpyr, XOpJa U JHaMETp, HUX CBOicTBa. B3ammHoe
PacCIIOJIOKEHUE OKPYKHOCTH M IpsAMoW. KacarenbHass M cekylias K OKPYKHOCTH.
OkpyXHOCTb, BIIMCaHHasg B Yroi. BrnucaHHas © oNMCcaHHas OKPYXHOCTH
TPEyTOJIbHUKA.

8 KVIACC

YeroipéxyronpHuku. [lapaienorpamMM, €ro npu3Haku M CBOMCTBA. YacTHbIE
Clly4au TMapajuieiorpaMMoB (MPSMOYTOJIBHUK, pOMO, KBaapaT), WX MPU3HAKU U
cBoiictBa. Tpamernus, paBHOOOKas Tpamemnusi, €€ CBOWCTBA M MPHU3HAKHU.
[IpssmoyroJsibHas Tpaneuus.

*Meroa yaBoeHust Meauansbl. LleHTpanbHas cumMeTpus.

Teopema @arneca 1 TeopeMa 0 MPONOPIUOHAIBHBIX OTpe3kax. CpeaHrue TMHUN
TpEyTOoJbHUKA U Tpaneuuu. LleHTp macc TpeyroibHuUKa.

[Togobue TpeyrodbHUKOB, Ko3(QduuueHt mnoaodus. IlpuszHaku noxoous
TpeyronbHUKOB*. [IpruMeHenne nogo0us Mpu peieHny NPaKTUYECKUX 3a/1ay.

CpoiictBa miomanei reomerpuyeckux ¢uryp. Dopmynbl aias IUIOMIAAMN
TpeyrojbHUKa, MapamienorpaMma, pom6a u Tpaneuud. OTHOLIEHHE IIOLAAeH
MO00HBIX (UTYP.

Brruncnenne miomaned TpeyroJlbHUKOB MU MHOTOYIOJIBHUKOB Ha KJIETYaTOU

3 3neck u manee * * 0603HAUECHBI TEMBI, H3yYE€HHE KOTOPBIX MPOBOJUTCA B O3HAKOMHTENLHOM Iiane. [legaror
CaMOCTOSTEIIFHO OMpPEeNesieT 00beM H3y4aeMOro MaTepHrala.



Oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsr Iludaropa mnpu perenun
MPAKTHYECKHX 3a]1ad.

CuHyc, KOCHHYC, TaHTE€HC OCTpPOTO yrjia MPSIMOYTOJBHOTO TpPEYroJbHHKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO. TpUroHOMETpHUecKue (HyHKIIUU YTIIOB
B 30°, 45° u 60°.

Bricanubie U eHTpaIbHBIE YIIIbI, YTOJI MEXIY KacaTeIbHOW U XOPOH. YTIIbI
MEXIY XOpAaMHU M CEKyUIMMHU. BrucaHHBIE W ONHCAaHHBIE YETHIPEXYTOJIHHUKH.
B3aumHoe pacnonoxxeHue aByx OkpyxkHocted. Kacanme oxpyxHocTed. O6mue
KacaTeJbHbIE K IBYM OKPYKHOCTSIM.

9 KUIIACC

Cunyc, xocuHyc, TaHrenc yriaoB ot 0° go 180°. OcHoBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO. DOPMYIIbI MPUBEACHUSA.

Pemenue TpeyroapHUKOB. TeopeMa KOCHHYCOB M TeOpeMa CHHYCOB. Penienue
MPAKTUYECKUX 33/1a4 C UCTIOJIb30BAaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

*[IpeobpaszoBanue nmogodus. [logo6ue cOOTBETCTBEHHBIX 3JIEMEHTOB.

TeopeMa 0 Ipon3BEAECHUN OTPE3KOB XOPJ, TEOPEMBI O IPOU3BEACHUH OTPEZKOB
CEKyUIUX, TEOpPEMa O KBaJIpaTe KacaTeIbHOM *.

Bektop, gnuHa  (MOAyJnb) — BEKTOpa,  COHAIpPAaBJICHHBICE  BEKTOPHI,
MIPOTHUBOIIOJIOKHO HAIPABJICHHBIE BEKTOPHI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, OINEpaluMyd HaJ BeKTopamMu. Pa3iokeHue BeKkTopa MO JIBYM
HEKOJUIMHEeapHbIM BekTopaMm. Koopnauuatel BekTopa. CKalsipHOE TNPOU3BEIECHUE
BEKTOPOB, MPUMEHEHHUE JIJIs1 HAXO0XKICHUS JJIUH U YTJIOB.

JlexapTOBBI KOOPJMHATHI HA MJIOCKOCTH. *YpaBHEHUS MPSMOUN * U OKPY>KHOCTH
B KOOpAMHATaX, MEPECEUEHUE OKPYKHOCTEH M NpsIMbIX. MeToJ KOOpAWMHAT U €ro
MIPUMEHEHUE.

[IpaBunbHBIE MHOTOYTOJIBHUKU. J{TMHA OKpYKHOCTH. ['pagycHast U paanaHHas
Mepa Yyria, BBIUMCICHHE JJIMH Jyr OKpyxkHocTed. Ilmomans kpyra, cekropa,
CErMeHTa.

*J|BU>KeHUS TIJIOCKOCTH W BHYTPEHHHE CHUMMETpUU (GUryp (dIeMEHTapHbIe
npeacrasienus). [lapamnensasiil nepenoc. [ToBopot ™.



IINTAHUPYEMBIE ITPEJMETHBIE PE3YJIBTATBI OCBOEHUA
PABOYEM IMPOT'PAMMBI KYPCA «'EOMETPHSI»

OcBoenue ydeOHOro Kypca «l'eomeTpus»» Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHUsl JIOJDKHO OOecreurBaTh JOCTHKEHHUE CIEAYIOMIMX MPEIMETHBIX
00pa3oBaTeNbHbIX PE3YIbTATOB:

7 KIIACC

Pacno3HaBaTh N3y4eHHbIE T€OMETPUUECKHE (PUTYPBI, ONIPEIEIATh UX B3aUMHOE
pacnojoXeHue, HU300pakaTb T€OMETPUUYECKUE (UTYpPBI; BBINOJIHATH UYEPTEKU IO
YCIIOBHIO 3aJ1auM. M3MepsATh JNMHEHHBbIE W YIJIOBBIE BeJW4YuHBL. Pemars 3agaun Ha
BBIYMCIICHUE JIJIMH OTPE3KOB U BEJINYUH YTJIOB.

Jenarb rpyOyr0 OLIEHKY JIMHEHMHBIX M VYIJIOBBIX BEJIMYHMH NPEIMETOB B
peanbHOM JKU3HHU, Pa3MEpPOB MPUPOJHBIX OOBEKTOB. Paznnuarh pasmepbl 3THX
O0OBEKTOB IO OPSAJIKY BETUUUHBI.

CtpouTh YepTeXH K TIEOMETPUYECKUM 3ajadaM (C HCIOJIb30BAHUEM
CMBICJIOBOH OIOPBI: HABOSALIME BOIPOCHI /WK aJrOpUTMa YUEOHBIX AEUCTBU).

[Tonb30BaTbCs INpPU3HAKAMU PABEHCTBA TPEYIOJBHUKOB, MCIOJb30BaTh
IIPU3HAKU U CBOWCTBA PAaBHOOEAPEHHBIX TPEYTOJIbHUKOB IIPU PEIICHUH 3a/1au.

IIpoBOAUTE NOKA3aTENBCTBA HECIOKHBIX TEOMETPUUECKUX TEOPEM.

[Tonb30BaTbCAd NpHU3HAKAMHM PABEHCTBA IPSMOYTOJBHBIX TPEYTOJIBHHUKOB,
CBOMCTBOM MEUaHbl, TPOBEAEHHON K THIIOTEHY3€ IPSIMOYTOJIBHOI'O TPEYTOJIBHUKA, B
pPELIEHMM TE€OMETPUYECKUX 3a7ad (C HCIIOJIb30BAHUEM 3PUTEIBHON HarsJHOCTH
1/unu BepOabHON OTIOPHI).

Onpenensate napamieIbHOCTh NPSIMBIX C TOMOUIBIO YIJIOB, KOTOpbIE 00pa3yeT
C HUMH cekymas. Onpenenars NapajuleJbHOCTh MPSAMBIX C MOMOIIBIO PABEHCTBA
PACCTOSIHUM OT TOYEK OJHOM NPSMOM 0 TOYEK IPYTOU MPSAMOM.

PemaTe 3a1aun Ha KjIeT4aTol Oymare.

[IpoBOIUTH BBIYMCIEHUS U HAXOJAUTH YHCIOBbIE U OYKBEHHbIC 3HAUEHHSI YTJIOB
B TEOMETPUYECKHX 3aJadax C HCHOJIb30BAHHEM CYMMBI YIJIOB TPEYTOJbHHUKOB H
MHOTOYTOJIbHUKOB, CBOWCTB yTIJIOB, OOpa30BaHHBIX MpU TIEPECEUCHUHU JBYX
napajyielbHbIX NPAMBIX CEKyIlled. Pelars npakTU4YecKue 3aaud Ha HAXO0XKJICHHE
YTIJIOB.

MMeTs npeacTaBieHne 0 MOHATHE T€OMETPUYECKOT0 MECTa TOYEK.

@opMyIHpOBaTh OMNPEIEICHUS OKPYKHOCTH M Kpyra, XOpAbl W Juamerpa
OKPYXHOCTH, IOJIb30BATHCS UX CBOMCTBAMH. Y METh HNPUMEHSTh 3TU CBOMCTBA IIPU
peleHnny 3aaa4.

OpueHTHpOBAaTHCS B MOHATHUAX: ONMCAHHAS OKOJIO TPEYTOJIbHUKA OKPYKHOCTb,
LIEHTP ONMHUCAHHOM OKpY>KHOCTH. OneprpoBaTh Ha 0A30BOM ypOBHE (paKkTaMu O TOM,
YTO OMCCEKTPUCHI YIIIOB TPEYTroJbHUKA MEPECEKAOTCs B OJIHOM TOYKE, U O TOM, YTO
CEpPEANHHBIE MEPIEHINKYJISIPl K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OAHOU
TOYKE.

OpueHTupOBaTbCs B TNOHATUAX U ONEpPUpPOBaTh Ha 0a30BOM YpOBHE:
KacaTelapHass K OKPYXXHOCTH, TEOpeMa O IEPIEHAMKYISIPHOCTH KAcaTeNbHOM U



paanyca, IpOBEIEHHOTO K TOUKE KaCaHUS.

NmeTp mpencTtaBieHHE O MPOCTEUMIIMX T€OMETPUUYECKHX HEPABEHCTBAX, HX
MPAKTAYECKOM CMBICIIE.

[IpoBOIUTE OCHOBHBIE T€OMETPUUYECKUE MOCTPOCHHS C MOMOLIBIO LUPKYJIS U
JIMHEUKH.

8 KUIACC

Pacnio3HaBaTh OCHOBHBIE BHJBl  YETHIPEXYTOJIBHUKOB, HX  JJIEMEHTHI,
MOJIb30BAaThCS UX CBOMCTBAMU IPHU PEIICHUU TEOMETPUUECKUX 3a/1au.

OpueHTUpPOBaTHCS B MOHSITUU — TOUKU MEPECEUCHUS MEIUaH TPEYroJibHUKA
(leHTpa Macc) B pelieHuu 3aad.

Bnanetrs noHsiTHEM CpeHEN JTUHUU TPEYTOJIbHUKA U Tpaneluu, MPUMEHSITh UX
CBOWCTBA IPU PEUICHUH MPOCTEUIINX T€OMETPUUYECKUX 3a1ay. IMEeTh peicTaBiIeHUE
o teopeme Darneca U TeopeMe O MPONOPLUUOHAIBHBIX OTPE3KaX, MPUMEHSITh UX IS
pEIIeHHs] MPAKTUYECKUX 3aJ1a4 (C OTIOPO Ha 3pUTENIbHYIO HATJISITHOCTH).

[IpumMeHsATh TNpU3HAKK MOAOOUS TPEYTOJIBHUKOB B PEIICHUU HECIOXKHBIX
r€OMETPUYECKUX 3a/1a4.

[Tonb3oBaThess Teopemoit Iludaropa ist pemieHHsT TEOMETPUYECKUX U
MPAKTUYECKUX 3a/1au.

Brnanerb TOHATHUAMM CHHYyCa, KOCHMHYyCa U TaHIE€HCAa OCTPOTrO yIJa
MPSIMOYTOJIBHOTO TpeyroiabHuKa. [lomb30BaThCsl ATUMU TOHSATHUSIMHU Ui PEIICHUS
MPaKTUYECKUX 3a/1a4 (IIpU HEOOXOMMOCTHU C OMOPOM Ha AJITOPUTM TIPaBUIA).

Beruucnare  (pa3nuuHbIMH - cioco0amu) (C OMOpOM Ha  CIPABOYHYIO
nHpOpMaIMIO) TUIOMIAb TPEYroJibHUKA U IUIOHMAAM MHOTOYTOJBHBIX (Uryp
(mONB3yACh, T/I€ HEOOXOIUMO, KAIBKYJIATOPOM). [IprMeHSATh OTy4eHHBIE YMEHUS B
MPAKTUYECKUX 3a/1a4aXx.

Brnanerb TNOHATHAMM BIOMCAHHOTO M IEHTPAJIbHOTO YIJIA, HCIOJIb30BAThH
TEOPEMBI O BIHMCAHHBIX yIUIaX, yriax MEXAY XOpJaMH (CEKYIIMMH) U YIJIe MEXIY
KacaTeJIbHOM Y XOPJAOU MPU PELIEHUH POCTEUIINX T€OMETPUIECKUX 3a]1a4.

Branerb MOHSATHEM OIMMCAHHOTO YETBHIPEXYTOJIbHUKA, NPUMEHATH CBOMCTBA
OMMCAHHOIO YEThIPEXYTOJIbHUKA MPU PELICHUH MPOCTEUIINX 3a/1a4.

[IpuMeHATh TONYyYEHHBIC 3HAHUS HA TMPAKTUKE — CTPOUTh MaTeMaTUYECKHUE
MOJIEIH JIJIs 3a/1ad peaIbHOM JKU3HU U MPOBOJUTH COOTBETCTBYIOIINE BBIYUCICHUS C
MPUMEHEHUEM TOJI00MS UM TPUTOHOMETpUM (TIOJIB3YSCh, TJe HEO0OXOAUMO,
KaJIBKYJISITOPOM).

9 KUIIACC

3HaTh TPUTOHOMETPUYECKHE (DPYHKIIMM OCTPBIX YIJOB, HAXOJIUTh C UX
MOMOILIBIO  PA3JMYHbIE AJIEMEHTBl MPSMOYTOJIbHOTO TPEYTrOJbHUKA («pElIeHHe
MPSMOYTOJIBHBIX TPEYTOJbHUKOBY). HaxouTh (¢ MOMOUIBIO0 KaIbKYISATOPA) JUIMHBI U
yTJIbl 4711 HETaOJMYHBIX 3HaYCHU.

ITonb30BaTbess (popMysiaMu MPUBEACHHUS M OCHOBHBIM TPUTOHOMETPUYECKUM
TOXIECTBOM JUIl HAXOXKIEHMSI COOTHOUIEHWH MEXKIYy TPUTOHOMETPUYECKUMHU



BEJIMYMHAMH (C OTIOPOM Ha CIIPABOYHYIO MH(DOPMAILIHIO).

Hcnonb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB ISl HAXOXKJICHUS Pa3IUYHBIX
AIIEMEHTOB TPEYroJIbHUKA («PEHICHHE TPEYTOJIbHUKOBY»), MPUMEHATh WX TNpU
pELIEHUH NPOCTEHIINX FEOMETPUYECKHX 3a]1a4.

Bnanets nonatusMu npeoOpazoBaHus MOA0OMS, COOTBETCTBEHHBIX JIEMEHTOB
nono6ubIx ¢uryp. Ilomb3oBatbes cBoOMCTBaMH 1MOAOOMSI MPOU3BOJBHBIX (QUTYD,
YMETh BBIYHMCIATH JJIMHBI M HAaXOAUTHh YIJbl y MOMOOHBIX (Guryp (1o airoputmy
yueOHbIX aeWicTBuid). IIpuMeHsATH cBOMCTBAa MOAOOMS B MPAKTUYECKUX 3aJayax.
YMeTh NpUBOANUTH IPUMEPHI ITO0OHBIX (PUTYP B OKPYKAIOIIEM MUPE.

[Tonb30BaThess TeOpeMamu (IO BU3YaJbHOW OIOPE) O MPOU3BEIECHUU OTPE3KOB
XOpJI, 0 MPOU3BEACHUN OTPE3KOB CEKYLINX, O KBaJIpaTe KacaTeJIbHOM.

[Tonb30BaTbCs BEKTOpaMH, MOHMMATh UX TEOMETPUYECKUN M (U3NYECKUN
CMBICI, NPUMEHATh HMX B PEIICHUUM TEOMETPUUECKUX U (PU3MYECKUX 3ajad.
[IpuMeHATh CKaJISIpHOE MPOU3BEACHUE BEKTOPOB JIJIs1 HAXO0XKJACHUS JJIMH U YTJIOB.

[Tonb30BaThCA METOJOM KOOPJAMHAT HA IUIOCKOCTH, IPUMEHSTh €0 B PEIICHUH
r€OMETPUYECKUX U MPAKTUYECKUX 33/1a4.

Bnagers MOHATHUSMH TPaBUIBHOTO MHOTOYTOJBHHKA, IJIUHBI OKPY>KHOCTH,
JUTMHBL TYTH OKPYXHOCTH M PaJMaHHOW MEphl yIja, YMETh BBIYUCISTH IUIOMIAIb
Kpyra M ero 4yacteil (c omopoid Ha chnpaBouyHyr HHpopmanuio). I[lpumeHnsars
MOJTy4YE€HHBIC YMEHHS B MPAKTUYECKUX 3a/1a4ax.

Haxoauth ocu (MM LEHTPbI) CUMMETpUU (QUTYP, HPUMEHATH JIBUKEHUS
IUIOCKOCTH B MPOCTEUILINX CIyYasiX.

[TpyuMeHsTh MOJydYeHHBbIE 3HAHUSA Ha MPAKTUKE — CTPOUTHh MaTeMaTHUECKHe
MOJIETH JUIsl 3a]1a4 PEeabHOM KU3HU U MPOBOJIUTH COOTBETCTBYIOLUE BHIYMCICHUS C
NPUMEHEHHEM TMOJ00UsS M TPUTOHOMETPUUYECKUX (PYHKUMHA (TOJB3YySCh, TI€
HEO0O0XO0IMMO, KAIBKYJISITOPOM).



PABOYAS ITIPOI'PAMMAYYEBHOI'O KYPCA
«BEPOATHOCTB U CTATUCTHUKA»
7-9 KJIACCbI

Henun n3yyeHust yueOHOro Kypca

B coBpeMeHHOM HM(PPOBOM MHpE BEPOSTHOCTh U CTATUCTUKA MPUOOPETAIOT
BCE OOJIBIIYIO 3HAYUMOCTb, KaK C TOUKH 3PEHHS MPAKTUUYECKUX MPUIIOKEHUMN, TaK U
UX ponu B oOpa3oBaHuU. Kakaplii 4eIOBEK MOCTOSHHO MPUHUMAET PEIICHUS Ha
OCHOBE MMEIOIIUXCS Y HEro JaHHBIX. A i1 00OCHOBAaHHOTO NMPUHATHSA PELICHUS B
YCIIOBUSX HEIOCTaTKa WK U30bITKa HHPOPMAIIUU HEOOXOJUMO B TOM YHCIIE XOPOIIO
chOpMUPOBAHHOE BEPOATHOCTHOE M CTATUCTHUYECKOE MbINUIeHne. IMEHHO Tmo3ToMy
OCTpO BCTajla HEOOXOAUMOCTh C(POPMHUPOBATH y OOYYalOIMIUXCA, B TOM YHCIE
oOyuaromuxcst ¢ 3I1P, ¢yHKUIMOHATIBHYI0 T'PaMOTHOCTb, BKJIIOYAIOIIYI0O B ce0s B
Ka4yeCTBE HEOTHEMIIEMOM COCTABIIOLICH YMEHHE BOCIPUHUMATH U KPUTHUUYECKU
aHAIM3UpOBaTh MHGOPMAIINIO, MPEACTABICHHYIO B Pa3NUYHbIX (opmax, MOHUMATh
BEPOSITHOCTHBIM ~ XapakTep MHOTHUX PEaJbHBIX IIPOLECCOB U 3aBUCUMOCTEW,
IIPOU3BOANTH IPOCTEHUIINE BEPOATHOCTHBIE PACUETHl. 3HAKOMCTBO C OCHOBHBIMH
MpUHIMIIAMU cOOpa, aHallM3a U MPEJICTABIICHUS JAHHBIX U3 PA3INYHbIX cep KU3HU
oOuiecTBa U rocy1apcTBa MpuoOUIaeT 00y4aromuxcsi K OOIIECTBEHHBIM UHTEpPECAM.

B crpykrype mnporpammbl yueOHOro kypca «BeposSTHOCTP M CTaTHCTHKa»
OCHOBHOM IIKOJIBI BBIJIEJICHBI CIECAYIOIIHAE CONEPKATEIBHO-METOINYECKUE JINHUU:
«lIpencraBneHne JaHHBIX W ONUCATENIbHAS  CTaTUCTUKaA»; «BeposaTHOCTHY;
«2nemMeHThl KOMOMHATOPUKNY; « BBenenue B Teoputo rpadony.

Conepxanue nuHuu «lIpencraBneHue NaHHBIX W OMMUCATENIbHASI CTATUCTUKA»
CITY>KUT OCHOBOM 7151 (HOPMHUPOBaHUS HABBIKOB pa0OThI ¢ HH(GOPMAIIUEH: OT YTEHUS U
WHTEpOpeTanun UHPOpPMALMU, TPEACTABICHHOW B Ta0JiuIlaX, Ha auarpaMmax u
rpadgukax 10 cOopa, TPEACTABICHHMS U aHajdu3a JaHHBIX C HCIOJIb30BAaHUEM
CTaTUCTUYECKUX XapaKTePUCTHUK CPEIHMX U pacceuBaHus. Paboras ¢ mgaHHBIMH,
oOyyarorecs: ¢ 3I1P y4arcst cauTbiBaTh U MHTEPIIPETUPOBATH JIAHHBIC, BHIIBUTATD,
apryMEHTHPOBaThb M KPUTUKOBATh IPOCTEUIIME THUIIOTE3bl, Pa3MBILUIATh HaJl
(dakTOpamMu, BBI3BIBAIOIIMMU HW3MEHYMBOCTh, W OIICHMBATh MUX BIHSHHE Ha
paccMaTpyUBaeMble BEJIMYUHBI U IIPOLIECCHI.

NHTYUTUBHOE NPEACTABICHUE O CIYYaWHOW W3MEHYMBOCTH, HUCCIICIOBAHUE
3aKOHOMEPHOCTEU U TEHJICHIIUNM CTAHOBUTCS MOTUBUPYIOLLEW OCHOBOU ISl U3YUYECHUS
TEOpUHU BeposSTHOCTEH. bombioe 3HaueHue s ooydaroniuxcs ¢ 3I1P 3nech uMeroT
MPAKTUYECKHUE 3aJaHusl, B YACTHOCTU ONBITHI C KJIIACCHYECKHMH BEPOSITHOCTHBIMHU
MOJEISIMHU.

[loHsiTHE BEPOSATHOCTH BBOAMUTCS KaK Mepa MpaBAoNoao0us Cly4ailHOro
coObrtus. [Ipu u3yuenun kypca obydqarontuecs ¢ 3[1P 3nakomsITCs ¢ mpocTedmmuMu
METOAMU  BBIYHUCIICHUS  BEPOSITHOCTEM B  CIYYallHbIX  JKCIIEPUMEHTaX ¢
PaBHOBO3MOXHBIMHM  3JIEMEHTAPHBIMU ~ HMCXOJAMHU, BEPOATHOCTHBIMH 3aKOHAMH,
MO3BOJIAIOIIMMU CTaBUTh M peliaTh Oojee CJIOXKHBIE 3amaud. B Kypc BXomsT
HAYAJIbHBIE MPEJACTABIEHUS O CIIyYalHbIX BEJIMYMHAX M HUX  YHCIOBBIX
XapaKTEPUCTHUKAX.



Taxxe B paMKax 3TOro Kypca oCymeCTBIISICTCA 3HAKOMCTBO 06yan0HlI/IXC}I C
3I1P C MHOXECTBaAaMHU U OCHOBHBIMH orcpanusaMmM  HaAJg MHOXECTBaMU,
pacCMaTpuBarOTCa HOPUMEPbI NPUMCHCHHA OJII PCIICHUA 3a/lad, a4 TaKXe
HCIIOJIB30BaHUS B IPYTUX MATCMATUICCKUX KypCax U y‘-ICGHBIX npeamMeTax.

MecTo y4eOHOro Kypca B y4eOHOM ILJIaHe

B 7-9 knaccax m3ydaercs Kypc «BeposSTHOCTP M CTaTUCTHKA», B KOTOPBIM
BXOJAT pasgensl: «lIpencraBieHne MaHHBIX W ONUCATENbHAs CTATUCTUKA;
«BeposTHOCTEY; «DeMeHThl KOMOMHATOPUKIY; «BBeneHne B TeOpuio rpadony.

Ha wm3ydenune maHHoOro xypca oTBOAMT |1 ydeOHBI 4ac B HEJEIIO B TCUCHHE
KaXk1oro roga o0ydenus, scero 102 yueOHbIX yaca.



COIEPKAHHUE YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTUKA
7 KIIACC

[IpencraBnenne MaHHBIX B BUAEC TAOMUIl, AuarpamMM, TpadukoB. 3aroaHCHHE
Ta0JIHII, YTEHNE U TTOCTPOSHUE TuarpaMm (CTOJIOUKOBBIX (CTOJOYATHIX) U KPYTOBBIX).
Urenne rpadmMKoB peanqbHBIX MporeccoB. M3Bnedenne nHpopManuy U3 quarpamMmm u
Ta0JIHII, UCTIOIH30BAHNE U UHTEPIPETAIINS TAaHHBIX.

OmnucarenpHas CTaTHUCTHKA: cpeaHee apudmeTmdeckoe, MeauaHa, pa3Max,
HauOoJbIllee W HAWMMEHBINIEE 3HAYCHUS HaOOpa YHCIIOBBIX JaHHBIX. [IpuMepsr
CIIy4allHOM U3MEHYUBOCTH.

*CydaliHBIM SKCIIEPUMEHT (OIBIT) M CiiyyailHOe coObITHE. BeposTHOCTh U
yacToTa. Pojib MaoOBEpOSTHBIX U MPAKTUYECKH JOCTOBEPHBIX COOBITHI B MIPUPOJIE U
B 001eCcTBE. MOHETa ¥ UrpalbHas KOCTh B TEOPUH BEPOSATHOCTEH ™,

*I'pad, Bepmmna, pedpo. CreneHb BepuiuHbl. Yuciao pédep u cymmapHas
creneHb BepinH. [IpencraBnenue o cBszHocTu rpada. llenu u mmxnsl. [lytn B
rpadax. O6xon rpada (3inepoB nyTh). [Ipencrasienue 06 opueHTHPOBAHHOM Tpade.
Pemenue 3amau ¢ momoribio rpados*.

8 KJIACC

[IpencraBieHne qaHHBIX B BUJIE€ TAOIUL, TUarpaMm, rpauKoB.

MHOXeCTBO, 3JEMEHT MHOXECTBa, NOAMHOXeCTBO. Omnepanuu  Haj
MHOKECTBaMU: OOBEANHEHHUE, NIepeceueHue, nonoiHenre. CBOMCTBa onepauuii Hajl
MHOKECTBaAMHU: EPEMECTUTENIBHOE, COUYeTaTeIbHOE, pacrpenenuTeabHoe,
BKIIOUeHUs. Vcnonb3oBaHue rpaduUueckoro MpeACTaBICHUS MHOXECTB s
OMMCAaHUS PEATbHBIX MPOLIECCOB U ABJICHUM, TPU PELICHUU 3a]1a4.

*N3mepenune paccerBaHusl JaHHbIX. Jucrepcuss U CTaHAAPTHOE OTKJIOHEHHUE
YHCJIOBBIX HA00OPOB. JlmarpamMma pacceuBanus *.

OneMeHTapHble COObITHS  ciayyaiiHoro omnbiTa. Ciy4ailHble  COOBITHS.
BepositHocT coObITHii. ONBITE C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMHU COOBITUSIMU.
Cnyuaitnbiii BIOOp. CBSI3b MEXKAY MaJIOBEPOSITHBIMU U MPAKTUYECKU TOCTOBEPHBIMU
COOBITHSIMU B TIPUPOJIE, OOIIECTBE U HAYKE.

*IlepeBo. CBolicTBa [€pEBbEB: €IWHCTBEHHOCTb IIYTH, CYIIECTBOBAaHUE
BHUCSIYCH BEpIIMHBI, CBSI3b MEXIY YMCIOM BEpIIMH U yucioM pédep. Ilpasuio
yMHOXXeHHUsI. Penienne 3aiau ¢ nomolsto rpagos.

[IpotuBomnonoxueie coObiTus. [uarpamma Oinepa. OObeauHEHHE U
nepeceueHre  coObiTuii.  HecoBmecTtHble  coObiTus.  @DopMyna  CIOXKEHUS
BEPOSITHOCTEW. YcCIIOBHAs BepOATHOCTh. IIpaBuino ymHoxkeHus. HeszaBucumele
coObrTus. IlpeacraBnenune skcrepuMeHTa B BuUe JepeBa. PemeHue 3amay Ha
HaXOX/JIEHUE BEPOSITHOCTE C TIOMOIIBI0 JI€peBa CIIy4yallHOrO HSKCIEpPUMEHTA,
auarpamm Ditnepa®,

4 3neck u manee * * 0603HAUEHBI TEMBI, H3y4EHHE KOTOPBIX MPOBOAUTCSA B O3HAKOMHTEILHOM ILiane. Ilegaror
CaMOCTOSTEIIFHO OMpPEeNesieT 00beM H3y4aeMOro MaTepHrala.



9 KUIIACC

[IpencraBienne JgaHHBIX B BUAE  TaONuWI, JAdarpaMM, TpaduUKoB,
MHTEpIIpEeTalus JaHHBIX. YTeHHe M MOCTpoeHHE TalNull, AHarpamm, rpadukoB Mo
peanbHBIM JaHHBIM.

ITepecranoBku u (akropuan. CoueraHuss U 4uciao couetaHui. *TpeyrospHuk
[Tackans™®. Pemenue 3a1a4 ¢ UCIOJIb30BAHNEM KOMOMHATOPUKH.

*['eomerpuueckas BeposTHOCTh. CiydaliHbBI BBIOOp TOUKM M3 (pUryphl Ha
IUIOCKOCTH, U3 OTPE3Ka U U3 TyTU OKPYKHOCTH *.

Hcnprranue. Ycnex u Heygada. Cepust McnbITaHu 10 niepBoro yenexa. Cepus
ucnbiTanuii bepHyu. BepoatHocTy coObITHII B cepUr UCTIbITAHUN bepHyIm.

CnyyaiiHasg BeIMYMHA W pacHpeiesieHUEe BeposTHOCTeW. MaremaTuuyeckoe
OXKHMJaHUE W gucrepcusd. IIpuMeppl  MaTeMaTHYeCcKOro  OXKHIAHHUS — Kak
TEOPETUYECKOTO CPEIHETO0 3HAYEHUs BEJIWYMHBL. MaTeMaTHudecKoe OXKWIAHHUE U
TUCIIEPCHUS CIIy4YalHOM BEJIMYMHBI «YHCIIO YCIIEXOB B CEPUU HUCTIBITAHUN bepHyum».

[Tonarue o 3akoHe OONBIIMX yuced. M3mMepeHue BEpOATHOCTEM C MOMOIIBIO
yacToT. Posib ¥ 3HaUeHHEe 3aKOHA OOJIBIINX YUCEN B PUPOJIE U OOILIECTBE.



IINTAHUPYEMBIE ITPEJMETHBIE PE3YJIBTATBI OCBOEHUA
PABOYEM ITPOT'PAMMBI KYPCA «BEPOSITHOCTh U CTATUCTHUKA»

HpCI[MCTHI)Ie PE3YyJIbTaTbl OCBOCHHUS KypCa «BCpO}ITHOCTL U CTaTUCTHKa» B 7—
9 knaccax XapaKTCPU3YIOTCA CICAYIOIMUMHA YMCHUAMMU.

7 KIIACC

Uutate wuHPOpMAIMIO, TPEACTABICHHYIO B Ta0/IMIaXx, Ha JgUarpaMMax;
NpEICTaBIATh JaHHbIE B BHUAE TaONMUI, CTPOUTH JAMArpaMMbl (CTOJIOMKOBBIC
(cTos0uaThie) U KPYyTroBbI€) IO MAaCCUBaM 3HAYEHUH (C UCIIOJIBb30BAHUEM 3PHUTEIIHHOM
HaIJISITHOCTH W/WJIH BepOaIbHOM OMOpPHI).

OnuceiBaTh W WHTEPIPETUPOBATH  peaTbHBIC  YHUCIOBBIC  JIAHHEIE,
MIpPE/ICTABJICHHBIC B TAOJINIIAX, HA TUarpaMMmax, rpadukax.

OpueHTHPOBATHCS B TOHATHSX W OINEPUPOBATh MMM Ha 0a30BOM YypOBHE:
cpenHee apupMeTHIecKoe, MeInana, HanOoJIbIIIee ¥ HAMMEHBIIIEe 3HAUCHUS, pa3Max.

NMeTp mnpencraBieHUE O CIy4YalHOM WM3MEHUYMBOCTHM HA IIPUMEpax LIEH,
(U3UYECKUX BEIWYWH, AHTPOTIOMETPUYCCKUX JaHHBIX, WMETh TPEJICTAaBICHHUE O
CTaTUCTUYECKON YCTOMUYUBOCTH.

8 KUIIACC

W3Bnekath M mpeoOpa3oBbIBaTh HH(MOpPMALUIO, MPEICTAaBICHHYIO B BUJE
Tabnul, AuarpamMm, rpaukoB; MPEACTaBIATh JAaHHbIE B BHUAE TaOJIML, IUarpamm,
rpaduKoB.

OnuceIBaTh NOCJIE COBMECTHOTO aHAIM3a JaHHBIE C TIOMOIIBIO CTATUCTUYECKUX
nokasaresiei: CcpeAHMX 3HauyeHUM M Mep pacceuBaHus (pa3Max, JIucHepcus Hu
CTaHJaPTHOE OTKJIOHEHUE).

HaxoauTb 4acTOThl YMCIIOBBIX 3HAUEHUH U YaCTOThI COOBITUM, B TOM YHUCIIE 110
pe3yibTataM HU3MEpeHuid U HaOmoaeHuH (C  HCIOJIb30BaHUEM  3PUTEIBLHOMN
HaIJISIIHOCTH W/WK BepOaIbHOM OMOpHI).

HaxonuThe BEpOSATHOCTH CIly4alHBIX COOBITUH B ONBITAX, 3Has BEPOSATHOCTH
AJIEMEHTapHbIX COOBITHI,, B TOM 4YHUCJIE B ONbITaX C PABHOBO3MOXXHBIMU
AJIEMEHTapHBIMU COOBITUAMHM (C MCHOJB30BAHMEM 3PUTEIBHOW HATJSIHOCTH W/WIA
BepOaNbHON OMOPHI).

Nmerp mnpencraBieHue O Trpa@UUecKux MOJENAX: JEpPeBO  CIy4ailHOro
AKCIEPUMEHTA, JUarpamMMbl DWJiepa, YuciIoBas mpsmas.

OmnepupoBaTh MOHATHAMH Ha 0a30BOM YPOBHE: MHOXKECTBO, MOJMHOKECTBO;
BBITIOJHSATH ONEpaly HaJl MHOKECTBAaMH: 00beIMHEHHUE, TIepecedeHHE, TOTIOTHEHUE;
MEPEUNCIATh  3JEMEHThl  MHOXKECTB; IPUMEHSATh CBOMCTBA MHOXECTB (C
UCIIOJIb30BAaHUEM BU3yaJIbHOW OMOPHI).

Hmets mpencraBieHne o rpaduyeckoM MpeCTaBICHWE MHOXKECTB M CBSI3ed
MEXy HUMHU JIJI1 ONIMCAHUS MIPOLIECCOB U SIBJIEHUM, B TOM YHCJIE IIPU PEILICHUH 3a7a4
U3 APYTUX Y4EOHBIX IPEIMETOB U KyPCOB.



9 KUIIACC

W3Bnekats u mpeodpa3zoBeIBaTh HHPOPMAIUIO, IPEACTABICHHYIO B Pa3IMUHbIX
MCTOYHUKAX B BUAE TaONHII, JUarpamm, rpaukoB; MPEACTaBISATh JaHHBIE B BHUJE
TaOJuII, JUarpamMm, rpauKoB.

PemaTte mpocreiiinne 3aaud OpraHMW30BaHHBIM MEPeOOPOM BAPUAHTOB, a
TaKXXe C UCIOJIb30BaHNEM KOMOMHATOPHBIX MPABUII U METOJIOB.

Nmeth mpencraBiieHne 00 OMUCATENbHBIX XapaKTEPUCTHKAX JIsi MAacCHUBOB
YUCJIOBBIX JJAHHBIX, B TOM YHUCJIE CPEIHUE 3HAYEHUS U MEPBI PACCEUBAHUA.

HaxonuTh 4acTOThl 3HaYE€HUW W YACTOTHI COOBITHS, B TOM YHUCJE MOJb3YAChH
pe3yJibTaTaMu NPOBEAEHHBIX U3MEPEHUM U HAOJI0AeHUH (C OMOPOil HAa CIIPABOYHYIO
nH(pOpMAITHIO).

HaxonuTe BEpOATHOCTH CIy4allHbIX COOBITUM B M3YYEHHBIX OIbITaX, B TOM
YHUCJI€ B OMNBITaX C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMHU, B CEPHSX
WCTIBITAHHUM JI0 TIEPBOIO YCIIEXA, B CEPUAX UCTIBITAHUN bepHyIuIn.

NmMeTp mnpencraBieHWEe O CIy4YalHOM BEJIIMYMHE W O PACHPEACIICHUN
BEPOSATHOCTEM.

HNMmeTp mnpencTaBieHHE O 3aKOHE OOJBIIMX YHMCET KaK O MPOSIBICHUU
3aKOHOMEPHOCTH B CIIy4allHOM M3MEHUYMBOCTH U O POJIM 3aKOHA OOJBIIMX YHUCEN B
MIPUPOJIE U OOIIECTRBE.



TEMATHYECKOE INTAHUPOBAHHUE

5 kaace (ue menee 170 u)

HasBanmue
pasneia (TemMbl)
Kypca (4uciao

OcHoBHOe coaep:kanue

OcHOBHbBIE BHU/BI J€ATCIBHOCTH Oﬁy‘lalOIIII/IXCﬂ

4acoB)
HartypajabHble Jecatuynas cucrema cyucieHus. Psjn HaTypanpHbIX uncell. UMTaTh, 3alMChIBATh, CPAaBHMBATL HATYPAJIbHBIC YHUCIA;
umciaa. leiicrBus ¢ |Hatypansubii psa. Yucno 0. HarypanbHble uyuciia HaydyacTBOBaTh B 00CY:KI€HHMH CHOCOOOB YIOPSJOYMBAHUSA
HATypPaJbHbIMHA KOOp-IWHATHOM MPSMOM. CpaBHenue, OKPYIJICHUE HUCETL.
YHCIAMU HaTypaJbHBIX YUCEIL. N300paxaTs KOOPAMHATHYIO INPSIMYIO, OTMeYaThb 4YHUCIIA

(43 9)

ApudmeTrdeckue JCUCTBHS C HATypPaIbHBIMH YHCIIAMH.
CBoiicTBa HyJsl NpU CIOXKEHUH M -YMHOXXCHHH, CBOWCTBA
eauHunbpl  npu  yMHOoxkeHuu.  llepemecturenbHoe U
COYETATeIbHOE  CBOWMCTBA  CIIOKEHHSI W YMHOMKCHMS,
*pacnpeieTUTeNLHOE CBOMCTBO YMHOKeHHUS * 4,

*[lemtuTen W KpaTHble® 4Hcla, pa3joKEHHWE 4dHcla Ha
MHOXHTENH. Jlenenne ¢ octaTtkom. IIpocTteie M cocTaBHbIE
gyucna. *[Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9%

CremneHs ¢ HaTYpaJIbHBIM ITOKA3aTEIEM.

HucnoBble BEIpaXEHUs; TOPSIAOK JECHCTBUM.

Perrenre TeKCTOBBIX 3a/1a4 Ha BCe apu(PMETUUECKUE JIEHCTBHS,
Ha JBUKEHUE U TIOKYTKU.

TOYKaMHU Ha KOOPAMHATHOM MpsSMON, HAXOAUTh KOOPIAMHATHI
TOYKH.

HccaenoBaTh CBOMCTBA HATYpasbHOTO psiaa, uynucen 0 u 1 npu
CJI0’KEHUM U YMHOKCHHUH.

Mcnoab30BaTh NPaBUJI0 OKPYIJIEHHUS HATYpPaJIbHBIX YUCET NIPU
HEO0OXOJUMOCTH C OIOPOI HAa aIrOPUTM IIPaBUIIA.

BoeinonaTs apugMernyeckue ACMCTBHA C HaTypalbHBIMU
YUCIaMHU, BBIYMCJAATHL 3HAUCHUS YHCIOBBIX BBIPAXEHHUH CO
ckoOkaMu 1 0e3 CKOOOK.

3anuchIBaTh NPOW3BEICHUE B BUJE CTCTIICHH, YHTATH CTEIICHH,
MCMOJb30BATh TEPMHHOJIOTHI0 (OCHOBaHHE, MOKAa3aTellb),
BBHIYHMCJIATL 3HAYEHHMsl CTETCHEH TMpH HEOOXOAUMOCTH C
BHU3YyaJIbHOU OIIOPOM.

BoInoiHATL MNPUKUAKY M OIEHKY 3HAaYEHUH YHCIOBBIX
BBIDAKCHUM, MpeAIaraTb M NPUMEHSITh NPUEMBI NMPOBEPKH
BBIYMCIICHUM.

Mcmonp30BaTh MNpU  BBIUKCICHUSX MepeMeCcTHTEbHOEe H
coueTaTejibHOEe  CBOMCTBA  CJI0KEHHSI M YMHOKEHWHSs,
*pacrnpenejuTeIbHOE CBOWCTBO YMHOKeHHUsI *; HOPMyITUpOBATh




W [PUMEHATh  IIPaBHIa  NPeoOpa3soBaHHsI  YHCJIOBBIX
BbIPAKeHUI HA OCHOBE CBOMCTB apu(pMeTHYeCKUX AeHCTBHIA
NP He00XO0AUMOCTH ¢ HANIPABJSIOLIEH OMOUIBIO.

@opmMyIupoBaTh oOMpeaeeHHsl JIeIUTENs U KpaTHOro (c
OIOPOI Ha AITOPUTM IIPAaBUJIA), HA3BIBATH JICIIUTEIN U KpaTHbIE
YuCla;  pacmo3HaBaTh I[POCTbIE U COCTAaBHBIE  YHCIIA;
(opMyIMPOBATH M MPUMEHSITH NPU3HAKH JIETMMOCTH Ha 2, 3,
5, 9, 10, (c omopoili Ha airopuT™M INpPaBUia); NMPUMEHSITH
AQJITOPUTM  PA3JIOKEHUs] YWCIa Ha MPOCThIE MHOXKUTEIH;
HAXOUTHh OCTaTKU OT JI€JICHUS U HEMOJIHOE YaCTHOE.

Pacno3HaBaTh WCTUHHBIE U JIOKHBIE BBICKAa3bIBAaHUS O
HAaTypaJIbHbIX 4YHUCJIAX, NPHBOAUTH NPHUMePbl U KOHTP

[PUMEPBbl,  CTPOUTh  BBICKA3BIBAHHUSI U OTPULAHUS
BHICKa3bIBAaHUI O CBOWCTBAX HATYpPAJbHBIX YUCEN C OMOPOW Ha
oOpaserr.

Pemath TEKCTOBbIE 3aJa4d  apUPMETUUYECKUM CHOCOOOM,
HCIO0JIB30BATh 3aBHCHMOCTH MEXIY BEIMUYHMHAMU (CKOPOCTb,
BpEMsi, pPacCTOSIHUE; IIeHa, KOJMYECTBO, CTOUMOCTh U Ap.) MpHU
HEOO0XO/IMMOCTH C MCIIOJIb30BaHUEM CIPaBOYHON HH(OpMaIUu:
AHAJIM3MPOBATH TEKCT 3a/a4d, nepegopMyJUpPOBATh YCIOBUE,
H3BJIEKATH HE00XO/IUMBbIE JTaHHBbIE, yCTaHABJIUBATH
BaBUCHMOCTH MEXAy BEIMYMHAMU TIpU HEOOXOAMMOCTH C
HAIPABJIIOIIEH TOMOLIBIO.

MopaenupoBaTh XOJ PELICHHs 3aJadd C IOMOILBIO PUCYHKA,
CXEMBI, TAOIUIIBL.

I[IpuBoauTH, pa3duparb pa3IUYHbIE PEIIEHUS, 3aIUCH
peIIeHNi  TEeKCTOBBIX  3agady  (MpU  HEOOXOAMMOCTH  C
HAIPABJIIOIEN TOMOIIBIO).

C noMombI0O MeAarora OUEHUBATH IOTYYCHHBIM DPE3yJbTarT,
OCYILEeCTBJIATHL  CAaMOKOHTpOJIb,  IIpOBEpsii  OTBET  HA
COOTBETCTBUE YCIOBHIO, HAXOAUTh OILINOKH.

*PemiaTs 3agaydM ¢ NMOMOIIBIO TNepeGopa BcexX BO3MOMKHBIX
BApPHAHTOB *.

3HAKOMHUTBCS ¢ HCTOPHEH Pa3BUTUS apU(DMETUKN.




Harasanas
reomerpus. JIuuuun

HA MJIOCKOCTH
(12 a)

Touka, npsimMas, OTpe30kK, Jyd. Jlomanas. M3mMepeHue IIvHbI
OTpe3Ka, METPUYECKHE €IMHMIBl HU3MEpPEHUs  JUJIMHBIL.
OKpy’>KHOCTb U KpYT.

[TpakTuueckas pabota «IlocTpoeHre y30pa U3 OKPYKHOCTEHY.

VYroa. IlpsAMoOH, OCTpbIM, Tymol U pPa3BEPHYTBHIA YIVIBL
N3mepenue yrios.

[Ipaktuyeckas padora «IlocTpoeHue yrioy.

Pacno3HaBatb Ha  4Yeprexax, PpUCYHKaX, ONHUCHIBATD,
MCIIOJIb3YSl TEPMHUHOJIOTHIO, M HM300paxaTrb C IIOMOILBIO
YepTEKHBIX ~ MHCTPYMEHTOB  (IpM  HEOOXOAMMOCTH MO
BU3yaJIbHOW OIOpE): TOYKY, MpPSIMYI0, OTPE30K, JyY, YIoJ,
IIOMaHY!0, OKPY>KHOCTb.

Pacno3HaBaTh, NPUBOAMTHL NPUMePbl OOBEKTOB PEATBHOIO
MUpa, UMEIOMUX (opMy H3yUeHHBIX (UTYp, ONEHWBATH HUX
IIMHEIHBIE Pa3MEpPBI.

Ucnmob30BaTh JIMHENKY W TPAHCIOPTHP KAaK MHCTPYMEHTBI JUIS
MOCTPOEHUSI U U3MEPEHUS: M3MEPSATh [UIMHY OTPE3Ka, BEIMYUHY
yIJ1a; CTPOMTBH OTPE30K 3aJaHHOWM JUIMHBI, YIOJ, 3aJaHHOU
BEJIMYUHBI;, OTKJIAABIBATH LIUPKYJIEM PABHBIE OTPE3KH, CTPOUTH
OKPY>KHOCTb 33JJaHHOT'O painyca.

N300pakaTh KOHQUI'YypalMM TIEeOMETPUUYECKUX QuUryp us
OTPE3KOB, OKPYKHOCTE€M, KX YacTel HAa HEJIMHOBAHHOM H
KJeT4aToil Oymare; mpeajiarath, ONHMCHIBATH H 00CYXKIATh
CIOCO0bI, AJTrOPUTMBI IIOCTPOEHHUS IIOCIE€ COBMECTHOIO
aHaJIn3a.

Pacno3HaBath M M300pakaTh HAa HEJIIMHOBAHHOM M KJIETYATOU
Oymare mpsIMOM, OCTpbIM, Tymoi, pa3BEPHYTHIH  yIJIbI;
CPaBHMBATh YIJIbL.

BbruucasaTs JIMHBI OTPE3KOB, TOMAaHbIX.

IlonumMaTe ¥  HCHOAB30BATHL NPH  peELIeHUM  3a7a4y
3aBHCMMOCTH MEXJy €IMHULAMH METPUUYECKON CHUCTEMBI MEp;
BHAKOMHUTbCS ¢ HEMETPUUYECKHUMH CUCTEMaMHU MEp; BBIPAKATH
IUITMHY B pa3lWYHbIX €IUHHUIIAX U3MEPEHUs IPU HEOOXOAMMOCTH
C OIOPOH Ha CIIPaBOYHYIO MH(POPMALIHIO.

HUccaenoBarh GUTypbl U KOHQUTYpALIMHU, UCTIONB3Ys LHU(POBbIE

[PECYPCHI.

OO0LIKHOBEHHBIE
npoou
(48 1)

Hpo6b. IlpaBunbHble W HempaBUIbHBIE ApoOU. (OCHOBHOE
cBOMCTBO ApoOu. CpaBHEHHE TPOOEH.

CrnosxeHue 1 BhIYUTaHHE OOBIKHOBEHHBIX Apobeii. CmenianHas
npo0b. YMHOXEHHE U JIeJieHHe OOBIKHOBEHHBIX ApOOei;

MoneaupoBath B Tpaduueckoid, mnpenMeTHol Qopme, ¢
MOMOIIBKO KOMIIBIOTEpPA IIOHATUA U CBOﬁCTBa, CBsI3aHHBIC C
OOBIKHOBEHHON APOOBIO.

UuTaTh M 3aMHCHIBATH, CPABHUBATH OOBIKHOBEHHBIE JIpo0dH,




B3aUMHO-O0paTHBIE POOH.

Pemnrenne TekCTOBBIX 3amad, coiepkammx ApoOu. OCHOBHBIC
3a/1a4d Ha APOOH.

[TpumeHeHne OYKB IS 3aITMCH MaTEMATUICCKUX BBIPOKEHHUH U
MIPEIIOKEHUN.

npeniarath H 00CyKIaTh COCOOBI YIOPSIOUYMBAHUS Ipo0ei.
IN300pakaTh OOBIKHOBEHHBIE APOOU TOUKAMH HAa KOOPJIUHATHOMN
[psIMOM;  HMCMOJIb30BATh  KOOPJAMHATHYIO  MPSAMYK  JUIS
CpaBHEHHUS JIPOOEH.

@DopMyJIMpOBaTh, 3alIUCHIBATH € NMOMOLILI0 OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOM JpoOM C OINOpPOM Ha MPaBHIIO;
MCIOJIb30BAaTh OCHOBHOE CBOWMCTBO IpoOM il *COKpaIleHus
mpobeil u mnpuBeneHUss ApoOM K HOBOMY 3HAMEHATENI0 B
MPOCTEUIINX CITydasix™®.

IIpencraBasaTh 1O 00paslly CMEMIaHHYI JpoOb B BUE
HENpPAaBWJIbHOM W  BBIAGNSATH LEIYH0 4YacTh 4YHUCIA U3
HENPaBHILHON TPOOH.

BbInoHATL apudMeTHYecKue JelcTBUS C OOBIKHOBEHHBIMU
MpoOsSMU B MPOCTBIX  CIIy4asX; NPUMEHATHh CBOICTBA
aprudmeTnyecKkux IeNCTBUI IS pallMOHAIN3alUU BEIYUCICHUH.
BbINOJHATL NPUKHAKY M OLEHKY pe3ysbTaTa BBIYHCICHMI,
Nnpeaaratb ¥ NPUMEHATHh NPUEMBbI IPOBEPKH BbIYNCICHU.
IpoBoauTh MCCIETOBAHUSI CBOMCTB ApoOel, omupasch Ha
YMCIIOBbIE O3KCIEPUMEHThl (B TOM 4YHUCIE€ C IOMOILBIO
KOMITBIOTEPA).

Pacno3HaBaTh MCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS O JPOOSX,
MPUBOAUTH NPUMeEPbI U KOHTPIIPUMEPHI.

Pemiate mpocTellie TEKCTOBbIE  3aJauyM, COJEeprKallue
MpOOHBIE JaHHBIE, U 337a4M Ha *HaXOXKICHHE YacTU ILIEeJIOro U
L[EJIOTO 10 €r0 YaCTH; BISABJIATH UX CXOACTBA M Pa3jauy4us *.
MopaenupoBaTh XOJ PELICHMs 3aJadd C IOMOILBIO PUCYHKA,
CXEMBI, TAOIUIIBL.

IlpuBoauTH, pa3déMpaTb, OUEHWBATH PA3JIMYHBIC PELICHUS,
BamucH pelIeHUH TEeKCTOBBIX 3a/lad IMpU HEOOXOAUMOCTH C
HaIIPaBJISAIOLIEH TOMOILBIO.

C noMombI0O MeAarora OUEHUBATH IOTYYCHHBIM DPE3yJIbTarT,
OCYILEeCTBJIATHL  CAaMOKOHTpOJIb,  IIPOBEpsii  OTBET  HA
COOTBETCTBUE YCIOBUIO, HAXOAUTh OUIHOKH.

3HAKOMUTHCS C HCTOPHEH Pa3BUTHS apU(PMETUKH.




Harasanas
reoMeTpus.
MHOroyroJibHUKHU
(10 u.)

MHoroyronpHuku.  YeThIpEXYrOJIBHUK,  IPSIMOYIOJIBHUK,
KBaJpar.

TpeyroiabHUK.

[Inomane U nepuMeTp MPSMOYTOJIbHUKA U MHOTOYT'OJIbHUKOB,
COCTaBJICHHBIX U3 MPSAMOYTOJBHUKOB, €IUHHIIBI H3MEpPEHUs
momaau. [lepumerp MHOTOYyTroJIbHUKA.

Pacno3HaBaTh, u300pa:kaTh C IIOMOIIBIO  YEPTEKHBIX
MHCTPYMEHTOB M OT PYKH, MOJEIUpPOBaTh U3 OyMmaru
MHOTOYT'OJIbHUKHU.

I[puBoaUTHL TPUMePHI OOBEKTOB PEAIbHOI0 MHUPA, MMEHOIIUX

bopmy MHOI'0OYT'OJIbHHUKA, NPSIMOYT'OJIbHHKA, KBajpara,
TPEYTOJbHUKA, OLIEeHMBATH UX JTMHEHHBIC Pa3MEPBI.

BoiuuciaaTs: NEPUMETP TPEYroJbHUKA, IPSAMOYTOJIbHUKA,
MHOI'OYTOJIbHUKA; IUIOIIA[b HPSAMOYIOJbHMKA, KBajapara (Ipu
HEOO0XOIMMOCTH C OTIOPOH Ha aJITOPUTM YUEOHBIX JEHCTBUIA).
N300paxkaTh OCTPOYTOJIbHBIE, IIPSIMOYTOJIbHbBIE U
TYIIOYT'OJbHBIE TPEYTOJIbHUKU.

CTpouTh Ha KjeT4yaTroil Oymare KBajpaT M NPSMOYTOJIBHUK C
BadaHHBIMU OJJIMHAMH CTOPOH.

HUcceqoBarb CBOMCTBA IPAMOYTOJIBHUKA, KBajgpara IyTEM
DKCIIEPUMEHTA, HaAOJIIOJIEHUs, WU3MEPEHMs, MOJEIMPOBAHMUSI;
CpaBHMBATh CBOMCTBA KBaJpaTa U NPSIMOYTOJIbHUKA.
Pacnmo3HaBaTh HCTHHHBIC M JIOXKHBIC BBICKA3bIBAHUS O
MHOI'OYTI'OJIbHUKaX, IPUBOAUTH MPUMePbl U KOHTPIIPUMEDHI.
MccnenoBarh 3aBUCMMOCTD IIJIOMANNA KBaapaTa OT [UIMHBI €T0

CTOPOHBI.
Mcnosib30BaTh CBOMCTBA KBAJPATHOW CETKH JJISI TOCTPOCHUS
buryp; pa3ouBaThb MPSAMOYTOJIBHUK Ha KBaJpaThl,

TPEYTOJIbHUKU;  COCTABJATH (UIYpsl U3  KBAaJIpaToB M
MNPSMOYTOJIbHUKOB U HaXOJUTh UX IJIOIIA/b, pa30MBaTh (GUIypsl
Ha IIPAMOYTOJIbBHUKH U KBAaAPAThl U HAXOJUTh UX IJIOIAAb (HpI/I
HE0O0XOIMMOCTH C HAIPABJISIONIEH TOMOIIBIO).

Bblpa)l(aTl) BCIIMYMHY IUIOIIAAW B Pa3jJdMYHBIX CIWHHUIAX
M3MEPEHUS] METPUYECKOW CUCTEMBI MEpP, HMCHOJIb30BATH
BABUCUMOCTH MCXKIAY MCTPHUYCCKUMH CIUHHULIAMU H3MCPCHUA
[UIOIIAAX TPU HEOOXOIMMOCTH C ONOPOHl Ha CIPaBOYHYIO
MH(pOpMaLIHIO.

3HAKOMHMTBCS C NpUMepaMH NpPHUMEHEHUsl IUIONAIU H
[epUMeTpa B NPAKTUYECKUX CUTyauusx. Pemarb 3agaum U3
[peaIbHON XKHU3HH, NMPH HEOOXOJUMOCTH C OIOPOW Ha aJrOPUTM




[IpaBUja, 00CYKIATh Pa3jJMUYHbIe CIOCOOBbI PEIICHU 3a1a4.

lecaTHUHDbIE
npoou
(38 u)

Jecsatnynas 3anmuch apodeii. CpaBHEHHUE IECITHYHBIX TPOOCH.

JleiicTBusI ¢ necATUIHBIMU ApoOsimu. OKpyTIIEHUE TeCATUIHBIX
Tpooei.

Pemenne TekCTOBBIX 3amad, coaepxkamux Apodu. OCHOBHBIC
3a/1a4d Ha ApOoOH.

IpencraBjasATh JECATHUHYIO Jpo0Ob B BHUAE OOBIKHOBEHHOIA,
YHTATh W 3alUChIBATh, CPaBHHBATh [CCATUYHBIE ApOOH,
npemjiaratb M 00CYXKIaTh  CHOCOOBI  YNOPSAJOYMBAHUS
MeCATUYHBIX APOOEH.

N300pakaTh AecITUYHBIE APOOM TOUYKAMH Ha KOOPAMHATHOM
[IPSAMOM.

BbISIBJSITH CXOJCTBA W Pa3jIuyuMsi IPaBWI apuPMETHUUECKUX
MEeNCTBUM ¢ HATYpPaIbHBIMH YUCJIAMH U ACCATUYHBIMU APOOSMHU,
[1OCJIE COBMECTHOI'O aHAJIN3A.

BbInoaHATL apuPMETHYSCKUE JCUCTBHS C JCCSITHYHBIMH
MpoOsSMHU; BBIMOJIHIAT, NPHKUAKY W OLEHKY pe3yibTaTa
BBIYMCIICHUM.

IIpuMeHsITL CcBOMicTBA apuUPMETHUYECKUX JEHCTBUN IS
[palMOHAIN3AIIUY BHIYUCIICHH.

[puMeHsITH MPABUJIO OKPYIJIEHHS JCCATUYHBIX IpoOei, mpu
HE0OXO0JMMOCTH C BU3YAJIbHOM OIOPOH.

I[MpoBoauTH HCCIAETOBAHUSI CBONCTB JECATUYHBIX JpoOei,
OMUpPasiCh HAa YHCJIOBBIE SKCHEPUMEHTHI (B TOM YHCIE C
[MOMOILIbIO KOMITBIOTEPA).

Pacno3HaBaTh MCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS O JIPOOSX,
NPUBOAUTL  NpPUMEpPbl U KOHTPIPUMEDPH,  CTPOUTH
BbICKA3bIBAHUS U OTPUIIAHUS BHICKAa3bIBAaHUH.

Pemath npocTedMe TEKCTOBbIE — 3aJadyM, COAEprKallue
IMpoOHBIE TaHHBIC, U HAa *HaXO0XJACHUE YacTH IEJIOr0 U IEJO0Tr0
[0 €r0 YacTH *; BBISABJIATH UX CXOACTBA M Pa3INYHUsl.
MopaenupoBaTh XOJ pEIICHUs 33/Ja4d C MOMOILIBIO PUCYHKA,
cxeMbl, TaOiauupl. Pa3oupars pa3nuyHble pEIIeHUs, 3amucu
[PEIEHUI TEKCTOBBIX 3aJady.

OmnepupoBaTh JAPOOHBIMH YHCIAMH B PEATbHBIX KH3HEHHBIX
CUTyaITusX.

C moMombI0 MeJarora OUEHWBATH IIOJYYCHHBIA pe3yJbTar,
OCYIIECTBJISATL  CaMOKOHTPOJIb,  TPOBEpsii  OTBET  Ha




COOTBETCTBHUE YCIOBHIO, HAXOUTh OIINOKH.
3HAKOMUTHCS C HCTOPHE Pa3BUTHS apU(PMETHKU

Harasanas
reoMeTpus.
Tesna u purypst
B IIPOCTPAHCTBE
CRY)

*Muororpanauku. M300pakeHne MHOTOrpaHHHKOB. Mozenu
IPOCTPAHCTBEHHBIX TEJI.

[IpsimoyronbHbI napauienenunesn, KyO. Pa3Béprku kyba u
napasuielNenuresa.
O06BEM KyOa, IpAMOYTOJIBHOTO Mapajuienenuneaa’.

Pacno3HaBaTh Ha 4epTe:kax, PHCYHKaX, B OKpYKawileM
MHpe TPSIMOYTOJIbHBIN Napajuiesenune, Ky0, MHOTOTPaHHUKH,
ONMUCHIBATb, HMCHOJbL3Yysl  TEPMHHOJIOTHI), OLEHUBATH
ITUHEIHBIE pa3Mephl.

IpuBoauTL NpUMepPbl 0OBEKTOB PEATLHOIO MHUPA, MMEIOLINX
(bopMy MHOrOrpaHHHKA, MPSMOYTOJIBHOTO Mapaljieienumnesa,

KyOa.
N300paxkaTh KyO Ha KjeTyaToi Oymare.
HccaenoBarb CBOliCcTBa KyoOa, IIPSAMOYTOJIBHOTO

napauieienuneaa, MHOTOTPAaHHUKOB, HCIIONB3ysS MOJIEIU pU
HEOOXOIMMOCTH C HAPABJISIONIEH TOMOIIBIO.

PacnosHaBath  pa3BEPTKM Ky0a M mapajuUleNenuresa.
MoaenupoBath Ky0 W napajuienenunesx u3 OymMaru U Mpoyux
MaTepuaioB, IO 00pasiLy.

HaxonuTh U3MEpEHUs, BBIYMCJIATH IUIOIAAb I[TOBEPXHOCTH;
00BEM Ky0a, TPSMOYTOJIBHOTO Mapajiesienuiesa ¢ Ornopoi Ha
QIITOPUTM Y4EeOHBIX JCWCTBUH; MCCJIEA0BATH 3aBHCHMOCTH
00BEMa Ky0Oa OT AJTMHBI ero pedpa.

Ha6uonaTb ¥ NPOBOAMTH AHAJOTMM MEXAY MOHATHIMHU
TUIOIaM U 00bEMa, MEPUMETPa U IUIOLIA N ITOBEPXHOCTH.
Pacno3HaBaTh HWCTHHHBIE W JIOKHBIE BBICKa3bIBaHUS O
MHOTOTPAaHHUKAX, NPUBOAWTbL MPHUMePbl W KOHTPIPUMEDHI.
Pemath 3a1a4u U3 PEATBHON KU3HH.

IloBTOpEHME
1 00001IeHUE
(10 4.)

[ToBTOpEHNE OCHOBHBIX MOHATUN M METOJOB Kypca 5 Kiacca,
0000111eHE 3HAHUH.

BbrumMcjaTh 3HaYEHUs BBIPAKEHHUH, COEPKALIMX HATypAIbHbIE
guCIa, OOBIKHOBEHHBIE M JECATUYHBIE JPOOH, BBITIOIHATH
npeoOpa3oBaHus Yuced MPU HEOOXOAMMOCTH C HAIMpPaBIISIOMICH
[TOMOILBIO.

BpiOupar,  cmocod  CpaBHEHMS  4HUCEN,  BBIYHUCIICHUH,
NpPUMEHSATh CBOWCTBA apuUPMETHYECKUX JACUCTBUH IS
[PAallMOHAIN3ALMU BEIYUCIICHUN.




OcyumiecTBJIAATh CAMOKOHTPOJb BBIIOJHIACMBIX JACUCTBUH U
CaMOIIPOBEPKY pe3ysibTaTa BbIUUCICHUM.

PemiaTe mpocreiilnMe 3aa4uM U3 PEAIBHOW  KU3HHU,
NPUMEHATh MaTeMaTHYeCKHe 3HAHUSA Ul PELUCHUS 3a7a4 U3
IMPyTHX y4eOHBIX MPEIMETOB.

Pemats mnpocreiiluve 3agaYd  pasHbIMH  CIIOCOOaMM,
CPaBHMBATh  CHOCOOBI  pElUICHUSA  3a1a4yd, BbIOHPATh
PALMOHAJILHBIN CI10C00.

6 knacc (He menee 170 9)

Ha3zBanue
pa3aena (TemMbl)
Kypca (4ucj10
4acoB)

OcHoOBHOe coep:kaHue

OcHoOBHBIE BU/BI 1eSITeIbHOCTH 00y4aI0IIMXCH

HarypaabHbie
qyucjia
(30 9)

Apudmerndeckue JeHCTBUS c MHOTO3HAYHBIMH
HaTypaJbHBIMU YHUCJIaMH. YuciaoBbie BBIPpAXKCHUA, TOPAOO0K
NeiCTBUI, NCIoNb30BaHNEe CKOOOK. OKpyriieHUuEe HaTypaTbHBIX
qrced.

Jlenutenu u KpaTHbIE Yncia; *HAUOONBIINN OOIMIMIA EeTUTeTh
¥ HauMeEHbIIIee 00111ee KpaTHoe *.

PaznokxeHne umncna Ha INpocTble MHOXHTENM. JlenmumocThb
CYMMBI U Tpou3BeieHus. [leieHne ¢ OCTaTKOM.
Penienne TekcTOBBIX 3a7ad.

BoinosHATs, apudMeTruyecKue AelCTBUSI C MHOTO3HAYHBIMU
HAaTypaJIbHBIMU 4YHCIAMHM, HAXOAMThb 3HAYEHUS] YHUCIIOBBIX
BBIp)XEHUI CO CKOOKaMU U 63 CKOOOK; BBIYUCISATH 3HAYEHHS
BBIPAXEHUI, COIepIKALLUX CTEIIEHU.

BbINOJHATL NPUKUAKY MW OLEHKY 3HAUYEHUH YHCIIOBBIX
BBIPa)KCHUH, IPUMEHSTh PUEMBbI IPOBEPKH PE3YJIbTATA.
Hcnonp30BaTh IpU  BBIYKMCICHUSAX MepeMecTUTeIbHOE U
coyeTaTejlbHOe CBOWCTBAa CJI0KEHHSI M  YMHOKEHWHS,
*pacnpeneuTeIbHOE CBOHCTBO YMHOKEHUSI OTHOCHTEJIBHO
CJ10:KeHus ¥, cBolicTBa apudMeTnyecKnX AelCTBHI.
HccnenoBarh  4HMCIOBBIE  3aKOHOMEPHOCTH,  NPOBOJUTH
YHUCIIOBBIE SKCIIEPUMEHTHI.

®opMyIMpOBaTh  ONpeAeIeHHs JICIUTENId U KpaTHOro,
HanOOJBIIIET0 OOIIEro MAeIUTeNsI W HauMEHBIIEro OOIIEero
KpaTHOTO, MPOCTOTO M COCTaBHOI'O YHCEJ; HCIOJIb30BATh 3THU
MOHSTHSI IPU PELIeHUHN 3a]1a4 (ITPH HEOOXOAUMOCTH € OTIOPO Ha




JITOPUTM IIpaBUIIA).

[IpuMeHsITH AJTOPUTMBI BBIUMCICHHUS] HauOOJIBIIEro OOILIEro
JenuTeNsT W HauMEHBIIEro OOmIero KpaTHOTO JBYX YHCEl,
QITOPUTM PA3JIOKEHUS YHMCIIa HA IPOCTHIE MHOXKHUTEIIH.
HccnenoBath cBOiicTBA JEIMMOCTU CYMMBbI U IIPOU3BEIEHUS
YyUCesl ¢ OOPOM Ha BOMPOCHBIN MJIaH.

I[IpuBoauTH, NpHMEPbI 4YHCEN C 3aJaHHBIMM CBOWMCTBAMHU,
pacno3HaBaThb BepHble M HeBepHble YTBEPXKICHUSA O
CBOMCTBAaX 4YHCEN, ONPOBEPraTb HEBEPHBIC YTBEPKICHUS C
MIOMOILIbI0 KOHTPIPUMEPOB.

KoncTrpyupoBars  MaTeMaTH4yecKHe  NpeAJIOKeHUs] C
MTOMOIIBIO CBSA30K «H», «HIIN», «ECIH..., TO...» I10 00pas3Ily.
Pemath TEKCTOBBIE 3a/1a4H, BKIIOYAIOIINE TOHATHUS AETUMOCTH,
apudmeTryeckuM CcrnocoOOM, UCHOIB30BaTh Mepedop Bcex
BO3MOJKHBIX BAPUAHTOB C OIIOPOM Ha BOIPOCHBIN ILJIAH.
MopaenupoBaTh XOJ pPEIICHHS 3aJa4d C IOMOLIBIO PHUCYHKA,
CXEMBI, TaOIUIIBL.

[TpuBoauTh, pa3dbuparh, OLEHHUBATH PA3JIHYHBbIE PpPelIeHUsl,
3anMcu  pelleHHil TeKCTOBBIX 3aJ]a4 C HapaBIAIOIIEH
MTOMOUIBIO.

Kputnuecku oneHUBaTh MOJYyYeHHBIH pe3yJbTaT, HAXOAMTh
OIMOKH, OCYHIECTBJSTH CAMOKOHTPOJIb, NPOBEPsisi OTBET
HA COOTBETCTBHE YCJIOBHIO.

Harasanas
reoMeTpus.
IIpsimble Ha
IJIOCKOCTH
(7 9)

*[lepnieniukynsipHble npsimble. [lapamienbHble mpsiMble *,

PaccTosHue Mexay AByMsl TOYKaMH, OT TOYKHM IO NPSAMOH,
JUIMHA ITyTH Ha KBAaJPaTHOM CETKe.
*[IpumMepbl MPSAMBIX B TPOCTPAHCTBE *.

Pacno3naBaTh Ha 4epTekax, PUCYHKAax CcCllydad B3aUMHOIO
PacCIoJIOKCHHA ABYX IIPAMBIX.

M300paxkare ¢ 1NOMOIBLI YePTEKHBIX HHCTPYMEHTOB
KJIeT4aToil Oymare [JBe IepeceKarolmecs TMpsiMble, JBE
NapajuIeJIbHBIE NIPSIMBIE, CTPOUTH NPAMYIO, NEPIEHIUKYISIPHYIO
JTAHHOM.

IIpuBoanTh NnpuMepbl NapajuIeIbHOCTH u
MEPHEHINKYIIAPHOCTH MPSIMBIX B IIPOCTPAHCTBE.

Pacno3HaBaTh B MHOIOYTOJIBHUKAX IEPHEHAUKYJSPHBIE U
napajulelibHble  CTOpPOHBL.  M300pa:kaTh MHOTOYTOJNBHUKH C




napajieNIbHbIMU, IEPICHINKYIISIPHBIMUA CTOPOHAMH 0 00pasiLy.
Haxonuth paccrosHue MEXIy ABYMs TOYKaMH, OT TOYKH 10
IpsAMOM, [UIMHY IIyTM Ha KBaJpaTHOW CETKEe, B TOM YHCIIE
UCIIOJb3Ys HU(PPOBBIE PECYPCHI.

JApoon
(32 9)

OObIkHOBEHHAs ~ ApoOb, OCHOBHOE  CBOWCTBO  JIpoOH,
cokparienue apobeit. CpaBHEHHUE U YIIOPSAA0UYHNBAHHUE IPOOCH.
Hecaruunblie 1poOu 1 MeTpUYecKas CUCTEMa Mep.

Apudmernueckne  JeicTBUS ¢ OOBIKHOBEHHBIMH U
NECATUIHBIMH JPOOSIMHU.

Otnomenue. [lenenne B JaHHOM OTHOIICHHH. *Macmira®,
MPONOPLHSL.

[lonsiTue mponenTa. Beluncienne nmpoueHTa OT BEIUYHUHBI U
BEJIMYMHBI 110 €€ TIPOLICHTY.

Pemenne TeKCTOBBIX 3a7a4, COJIEPIKALIUX APOOU U MIPOLIEHTHI.
[TpakTnueckast padora « OTHOIIEHUE JJIMHBI OKPYKHOCTU K €€
TUAMETPY».

CpaBHUBaTHL H YNOPS/IOYHBATH JPOoOU, BBIGMPATH CHOCOD
CpaBHEHHUS JIpOOEH.

IpencraBasith ACCATUYHBIE JAPOOM B BHJE OOBIKHOBEHHBIX
npoOeil 1 OOBIKHOBEHHBIE B BUJE JIECATHUHBIX, HCMOJIb30BATh
IKBUBAJIEHTHbIE MpeICTaBJAeHUs] APOOHBIX 4YHCEN IPU HX
CpPaBHEHHMM, TIpU BBIYUCICHUAX (IpU HEOOXOAMMOCTH C
HAIPAaBJIAIONIEH TOMOIIIBIO).

Hcnoab3oBaTh JleCATUYHBIE JpoOu Mpu  IpeoOpa3oBaHUU
BEJIMYUH B METPUYECKOM CUCTEME MED.

BoinoHATs apupMeTnyecKkue aeidcTBUA ¢ OOBIKHOBEHHBIMU
U JIECATHYHBIMU JIPOOSIMH.

Boruucasats 3HA4YeHUs BbIp)XEHUH, COZePIKAIIIX
OOBIKHOBEHHBIE =~ M JECATUYHBIE  JpOOW,  BBIOJHSATH
npeoOpa3oBaHusi pobOel, BHIOMPATH CHOCO0, NMPUMEHSATH
cBoiicTBa apudMETUUYECKUX JCUCTBUN U1 pallMOHAIM3AIUN
BBIYMCIICHUM.

CocTaBisiTb OTHOIICHHS ¥ TPOIOPIMH, HAXOJAMTH OTHOIICHUE
BEJINYMH, JIEJIMUTh BEIMUYMHY B JAHHOM OTHOLLIEHUM.

HaxonuTh 3KCHEePUMEHTAJBHBIM NMYTEM OTHOLICHUE JJIMHBI
OKpY)XHOCTH K €€ JuaMmerpy (IpU HEOOXOIUMOCTH C
HaIPaBJISIONIECH TOMOIIIBIO).

Haxonuth MacmTal IuiaHa, KapThl U BBIUUCIATH PACCTOSHUSA,
MCIIOJIB3YS MaciliTad ¢ OMOpol Ha aJITOPUTM YUEOHBIX AEHCTBUM.
OOBSICHATH, YTO TAKOE MPOLEHT, YNOTPeOIATh 000POTHl pPEeUH
CO CJIOBOM «IPOLIEHT». BbIpa:kaThb NpPOLEHTHI B Jpo0sSIX U
JpoOu B MPOIIEHTaX, OTHOIIEHHUE JIBYX BEJIMYMH B IPOIICHTAX.
BbIuMCIATH TPOIIEHT OT YMCIIA U YUCIIO TIO €TO TIPOIICHTY.
Oxpyrasitb JpoOM U TPOLEHTHI, HAXOAUTh MPHOIMKEHUS
Yucea TpPU HEOOXOAWMOCTH C HCIONBb30BAaHUEM BHU3yaJTbHOMN




OIOPBI.
Pemiats 3agauM Ha 4acTu, IPOLEHTHI, NPONOPLUH, HA
Hax0X/1eHHe ApoOu (IIpOLEHTa) OT BEIUYHUHBI U BEITUYMHBI 110 €€
npobu (TporeHTty), apobu (MpoIeHTa), KOTOPBIH COCTaBIISICT
onHa BenuuuHa OT gapyrod. IlpuBoauTh, pa3doupars,
OIIEHNBATH PA3JIMYHbIC PELICHUs, 3alIUCH PEIIEHUI TEKCTOBBIX
3a71a4 Mpy HEOOXOJMMOCTH C HAINIPABIISAIOUICH MOMOIIBIO.
M3Baexkars uHpoOpMamuo ©3 TaOMUMI U JAMATPAMM,
MHTEPIPETUPOBATH TaOJIMYHBIC JTaHHBIE, OIIpEeAEIIATh
HauOoJIbIlIee U HAMMEHBIIIEe U3 MPEACTaBICHHBIX JaHHBIX.

Harasianas

reoMeTpusi.

Cummertpus
(6 9)

*OceBas cummertpus. LlenTpanbHas cuMMeTpusl.

[TocTpoerne cUMMETPUYHBIX (UTYD.
CumMeTpHs B IPOCTPAHCTBE™.

Pacno3HaBaTh Ha 4epTexkax M M300paKeHHIX, H300pakaTh OT
PYKH, CTPOUTH C IOMOIIBIO MHCTPYMEHTOB (Urypy (OTpes3ox,
JOMaHyl0, TPEYTOJbHUK, TIPSIMOYTOJBHUK, OKPYXXHOCTH),
CUMMETPUYHYIO JIaHHOM OTHOCHUTENbHO NPSIMOM, TOYKU C
HaIIpaBJIAOIIEH TOMOILBIO.

HaxonuTh mpuMepsl CUMMETPUHU B OKPYIKarOIIEM MUpE.
MopenupoBath 13 Oymaru JABe (UIypbl, CHUMMETPUYHbIE
OTHOCHUTENIBHO MPSIMOM; KOHCTPYHMPOBATh T'€OMETPHUYECKUE
KOH(HUTypaIiH, UCTIONB3YSl CBOWCTBO CHMMETPHH, B TOM YHCJIE
C TOMOUIbIO LU(POBBIX PECYPCOB C ONOPOM Ha aIroOpuTM
y4eOHBIX JICHCTBHI.

Buipakenus
¢ OykBamu
(6)

HpI/IMeHeHI/Ie 6y1(B I 3allMCU MaTEMAaTUYCCKUX BBIpa)KeHI/Iﬁ u

nperioxkeHuil.  *bykBeHHble  BhIpaXKEHUS
[MOJCTAaHOBKHU *.

bykBenHble pPaBEHCTBa, HAax0KJICHUE
KOMIIOHEHTa. DOpMYyIIBL.

u YHCIIOBBIC

HCU3BCCTHOI'O

Hcnoab3oBaTh OYKBBI Ul 0003HAYEHUs YHUCEN, MPHU 3aMUCH
MaTeMaTUYeCKUX  yTBEPKIECHUM, COCTABJSITH  OyKBEHHBIC
BBIPAYKEHHUS 110 YCIIOBUIO 3a7a4H.

HccnenoBaTh  HECIOXKHBIE  YHUCIOBBIE  3aKOHOMEPHOCTH,
UCIOJIb30BaTh OYKBBI [T UX 3aIHCH.

BoruucasiTh 4nciioBOe 3HaueHHWE OYKBEHHOTO BBIPAKEHUS TPH
3aJJaHHBIX 3HAYCHUAX OYKB C OMOPOW Ha aNTOpPUTM yYeOHBIX
JNEeUCTBHI.

3anuceIBaTh (popmyanbi: [epuUMeTpa u TUIOIIAN
NpSAMOYTOJIbHUKA, KBaJpaTa; JIMHBI OKPYXHOCTH, IUIOIIAIN
KpyTa; BHINOJIHSITH BHIYHCJIEHHS 110 3TUM (HopMyIaM.




CocTaBiasiTb (pOpPMYJibl, BBIPAKAIOIIKME 3aBUCHUMOCTU MEXAY
BEJIMYMHAMU: CKOPOCTb, BPEMsI, PACCTOSIHUE; 1IEHA, KOJIUYECTBO,
CTOMMOCTh; IPOU3BOAUTEIILHOCTh, BpeMs, O00BEM pPadOTHI;
BBINOJIHAThH BBIYMCIICHUS 10 3TUM (HOpMYyJIIaM.

HaxonuTh  HEW3BECTHBI  KOMIIOHEHT  apH(pMETHYECKOTro
IECUCTBUA.

Harasanas
reoMeTpus.
Durypsni

HA IJIOCKOCTH
(14 9)

YeThIpEXYroyIbHUK, IIPUMEPBHI YETBIPEXYTOJILHUKOB.
[IpsiMoyronbHMK,  KBajgpar: CBOMCTBA  CTOPOH,  YIJIOB,
IyaroHaleH.

N3mepenue yriioB. Buibl TpeyrojJbHHUKOB.

[lepumerp mHOroyrospHuka. I[lmomans ¢urypsr. dopmyiisl
nepuMeTpa W IUIOIAAHM TpsAMOyTosibHUKA. [lpubmmkénHoe
U3MEpEeHHUE IIIOMAaN UTYD.

*[IpakTrueckas padora «Ilnomans kpyray» *.

N300paxkaT, Ha HEIMHOBAHHOW U KieT4yarol Oymare c
HCII0JIb30BaHNEM YEepTEKHBIX UHCTPYMEHTOB
YeThIPEXYTOJbHUKU c 3a/1aHHBIMU CBOMCTBAMH: c
NapaJuIeJ]IbHBIMY, TEPHEHINKYJISAPHBIMUA, PAaBHBIMM CTOPOHAMH,
OpSMBIMH  yTJIAaMH H  JIp., PaBHOOEAPEHHBIH TpPEyroJbHUK.
IIpeanarars U 00CyKIaTh CIOCOOBI, AJITOPUTMBbI ITIOCTPOCHUS.
HccnenoBarb,  UCHOJB3YS  OKCIIEPUMEHT,  HAOIIOJCHUE,
MOJIEJIMPOBAaHUE, CBOMCTBA  IPSAMOYIOJbHUKA,  KBaJpara,
pa3OuBaTh Ha TPEYTOJIBLHUKH C ONIOPOI HA BOMPOCHBIH IJIaH.
O00CHOBBIBATBH, ONPOBEPraTh C IOMOILBI KOHTPIPUMEPOB
YTBEP)KIACHUSI O MPSAMOYIOJbHUKE, KBaJpaTe, Pacno3HABATh
BEPHBIEC U HEBEPHBIEC YTBEPKIACHUS.

N3MepsAThL U CTPOUTH C IOMOIIBIO TPAHCIIOPTUPA YIUIBI, B TOM
YHUCJIE B MHOTOYI'OJIbHUKE, CPaBHUBAThH YIJIbI; Paclo3HABATH
OCTpBI€, IPSIMBIE, TYIIBIE, PA3BEPHYTHIC YTJIbL.

PacnosnaBars, n300paxartp OCTPOYTOJIbHBIH,
MIPSAMOYTOJIBHBIN, TYyIOYTOJIBHBIN, paBHOOEPEHHBIH,
PaBHOCTOPOHHHMH  TPEYroJbHUKU (P  HEOOXOAUMOCTH C
MCII0JIb30BaHUEM BU3YaJIbHOU OIMOPHI).

BeruncasaTs HEPUMETP MHOTOYT'OJIBHUKA, 10116
MHOTOYT'OJIbHUKa pa30MeHHeM Ha MPSMOYTIOJIbHUKHU, HA paBHbIE
(GuUrypel, HCHONB30BATH METPHUUECKUE EIUHHIIBI HM3MEpPEHHS
JUTMHBI U TITOIIAIN C OTIOPOM HA aJTOPUTM yUeOHBIX JEHCTBUM.
Hcnonb3oBate NpudankEéHHOEe U3MepeHne JIUH U IUIOIaaen
Ha KjeTdaro Oymare, TpUOMMKEHHOE W3MEPEHUE [ITMHBI
OKPYXXHOCTH, IUIOIAIU Kpyra.




IHoaokuTEIBbHBIEC H

Llenrie qucia. *Moyb YHCIa, reoMeTpuyecKas

I[IpuBoANTL NpPUMePHI HCIOJIB30BaHUS B PEAIbHON KU3HU

oTpHIAaTeJbHbIe  |UHTEpIpeTanus MOayJis. YUCIOBbIE IPOMEXKYTKH *. HOJIOKUTEIBHBIX U OTPULIATEIBHBIX YHCEL.

L (WE] ToNOKUTETbHBIE W OTPUIATENbHBC uHcia. CpaBHEHHE H3006paxaTh Liesble YnCia, TOJIOKUTENBHBIC M OTPULATEIILHBIC
(40 1) TIOJIOKHUTENBHBIX U OTPHLATENLHEIX uKcel. Apudmerndeckue | TMCId  TOUKaMHU — Ha  HHCIOBOM  IPAMOM,  HCHOJbL30BATH
JEHCTBHS C TI0JI0KUTEILHBIMU U OTPULIATEILHBIMY yiciamy, | TACIOBYIO HPAMYIO UL CPaBHCHIS HHCCI.

PelLlIeHIE TEKCTOBBIX 3a1aY. I[IpuMeHsATH NpaBWJa CPABHEHMs, YHOPSJ0YMBATH LEIIbIE
qrclia; *HAaX0AUTh MOTYJb Yrcia ™,
®opMy/IMPOBATH MPABUJIA BHIUYUCICHHUS C TIOIOKUTEIBHBIMU U
OTPULIATEIbHBIMU YHUCIAMH, HAXOAUTH 3HAYEHHS UHCIOBBIX
BBIPAKCHUH, cozIeprKaIux JeUCTBUS
C TOJOXHTENbHBIMM M  OTPUIATEIBHBIMH YUCIAMH  IIPH
HEOOXOAMMOCTH C ONOPOIl HA aJITOPUTM IIPaBHIIA.
IIpumeHsaATs CBOWCTBA CIOXKEHUSA U YMHOXEHHS  JUIA
npeoOpa3oBaHus CyMM M IPOHU3BEICHUI.
IIpeacraBienue [IpsmoyronpHas  cucremMa  KOOpPJIMHAT HA  IUIOCKOCTH. | OOBSICHATh W WLIIOCTPHPOBATH MOHATHE IIPSMOYTOIbHON
JAAHHBIX KoopauHaTel TOUKM Ha MIIOCKOCTH, abCIHcca U OpHHATA. CHCTEeMbl ~ KOOpAMHAT  Ha  IUIOCKOCTH,  HCIIOJIb30BaTh
(6 4) CTonGUaThIe U KPYrOBbIC AUATPAMMBL. TEPMHHOJIOTHIO; CTPOMTh HAa KOOPJMHATHOM IIOCKOCTH TOYKH U
[IpakTnueckas padota «IlocTpoenue quarpamm». urypsl 1o 3a1aHHBIM KOOPJMHATAM, HAXOAMTH KOODIMHATEHI
Pemienne  TEKCTOBBIX  3aha4,  COJEpXKalIUMX  JaHHBIE, | TOUCK.
Ipe/ICTaBICHHBIE B TAOIMILIAX U HA JUarpaMmax. Yurare cTonbuaTkre 1 KpPYTOBBIC AnarpaMMel,
HHTEepPNpeTHPOBATH TaHHBIE; CTPOHUTH cronbyartsle
JIarpaMMBl.
Hcnonb3oBath uHGOPMANUI0, TPEACTABICHHYIO B TaOIMIaX,
Ha JMarpaMMmax IJIsl pelleHHs TeKCTOBBIX 3a7ad W 3a1ad M3
peanbHON KU3HU.
Harasgnas *[IpssmMoyroibHBIN Nmapamienenunen, Kyo, npusma, nupamMuaa, | Pacno3maBars Ha  uepTekax, pHUCYHKaX, ONHCHIBATH
reomMeTpusl. KOHyC, [WIMHApP, 1map u  cdepa. M3o0paxeHue |nmupamury, IpusMy, DWINHAP, KOHYC, IIap, H300pakaTh UX OT
durypst IIPOCTPAHCTBEHHBIX duryp. [Tpumepst Pa3BEPTOK | pyKU, MOJIEJTHPOBATD U3 OyMary, IIacTUINHA, IIPOBOJIOKU U JP.

B IPOCTPAHCTBE
O

MHOTI'OI'paHHUKOB, UJIMHAPA U KOHYCA.

[TpakTrueckast paborta «Co3nanue
MPOCTPAHCTBEHHBIX (QUTYDPY.
[TonsitTue o00BEMaA; eAMHUIIBI U3MEpeHHs Oo0BEMA.

MoJeen

O0BéM

¢ Hampasisitouie nomoiupsto. [IpuBoANTH NMpUMepbl 0OBEKTOB
OKPY>KaIoIIero MUpa, UMEIOLINX (OpMbI Ha3BaHHBIX Tell.
Hcnoab30BaTh TEPMHMHOJIOTHIO: BEpUIMHA, pedpo, TIpaHb,
OCHOBaHUE, BBICOTA, PAINyC U JUAMETP, pa3BEPTKA.




IPsIMOYTOJIBHOTO TIapajuiesienunena, Kyoa, popmyibsl o0béma *,

H3y4yaTh, UCTIONB3Yys SKCIEPUMEHT, HAONIOJEHHE, W3MEPEHHUE,
MOJIEJIMPOBAaHUE, B TOM YHCIIE€ KOMIIBIOTEPHOE, 1 ONMHCHIBATH
CBOIICTBA HA3BAHHBIX TEJ, BBIABJISATH CXOJACTBA M PAa3IMUYMA:
MeXy MUPaAMHUA0N U TPU3MON; MEXKIY HMIMHIPOM, KOHYCOM U
LIapOM.

Pacnmo3HaBaTh pa3BEPTKU MNapajuieNenunena, Kyoa, MpHU3MBL,
MUpaMU/JIbl, KOHYCa, WINHIPA; KOHCTPYHPOBATH JJAaHHBIE Tella
U3 pa3BEPTOK, cO3[aBaTh MX MOJEIW C HaNpaBIsIoLIEH
IIOMOUIBIO.

Co3maBaTh MOJeJIM TPOCTPAHCTBEHHBIX ¢uryp (u3 Oymarwy,
IIPOBOJIOKH, IUIACTUIIMHA U JIp.) C OIIOPOW Ha alIrOPUTM yueOHBIX
IECUCTBUM.

N3mepsaTs Ha Moaeasix: UIMHBI pPEOEP MHOIOTPAHHUKOB,
JTUaMeTp IIapa.

Borunciasite mo  ¢opmynam: 00bEM  IPIMOYTOJIBHOTO
napajuienienumnena, Ky0a; UCHOIb30BaTh €IWHUIBI HU3MEPEHUS
00bEMa; BBIYHCIATH OOBEMBI TEJ, COCTABICHHBIX H3 KyOOB,
napajuleNienue/oB; pemarh 3a1a49i C PeaJbHbIMU JaHHBIMU C
OMOpPO¥ Ha CIPAaBOYHYIO UH(OPMALIHIO.

[HoBTOpEHME,
00001IEHME,
CHCTEeMaTH3al s
(20 u)

[ToBTOpEeHNE OCHOBHBIX MOHSATUH M METOIOB KYpCOB 5 u 6
KJ1accoB, 0000IIeHIE U CHCTEMAaTH3alis 3HAHUH.

Beruncasars 3HAYEHUS BBIPAKECHU, COJZIepIKaLNX
HaTypajbHbIC, LEJbIE, IMOJOKHUTEIbHBIE W OTPHUUATEIbHbBIC
yrcna, OOBIKHOBEHHBIE M JECSITUYHBIE JApPOOU, BBIMOIHATH
npeoOpa3oBaHMsl YUCET U BBIPAKEHUM MPU HEOOXOIUMOCTH C
HAIIPABJISIOLIEN TOMOILBIO.

BeiOupar,  cmocod  CpaBHEHHs  4YHCENl,  BBIYMCIICHMIA,
NPpUMEHSATh CBOWcTBA apudMeTHyeckux JeWCTBUN  Juid
palMOHAIM3ALNHA BEIYUCICHUN.

Pemiate mpocreiiluMe 3agauM U3 pPEaIbHOM  JKU3HY,
NPUMEHATh MaTeMaTHYeCKUe 3HAHUSA IS PELICHUs 3a1a4 U3
JIPYTUX MPEIMETOB.

Pemats npocreiiniue 3a1a4u pa3HbIMHU cIIOCO0aMu.
OcyumiecTBJIAATh CAMOKOHTPOJIb BBIIOJIHAEMbBIX JEHUCTBUM H
CaMOIIPOBEPKY pe3ysbTaTa BEIUNCICHUM.




TEMATHYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA «AJI'EBPA»

7 kaacc (He menee 102 )

HaszBanue

pa3aesa (Tembl)
Kypca (4uciio

OcHoBHoOe coaep:kanue

OcHOBHbBIE BHU/BI J€ATCIBHOCTH Oﬁy‘lalOIIII/IXCﬂ

4acoB)
Yucaau [TonsiTHe parmoOHAIILHOTO YHUCIIA. CucreMaTu3upPOBaTh " odoramars 3HAHMSA 00
BbIYHCJICHHS. ApudmeTrnueckue IEHCTBUS C PALMOHAIBHBIMU YHCIaMH. | OOBIKHOBEHHBIX M JECATHUHBIX APOOSX.
PauunonanbHble CpaBHeHue, yropsIoUYMBaHNE PAITHOHAIBHBIX YHCET. CpaBHUBATBH M YNOPSA0YUBATH APOOU, TpeoOpa3oBbIBas MPU
qucaa Crenensb ¢ HaTypalbHbIM I1OKA3aTEIEM. HEOOXOUMOCTU  JECSITUYHBIE JpoOM B  OOBIKHOBEHHBIE,
(25 ) Pemenre oCHOBHBIX 3a7a4 Ha APOOH, MPOLEHTHI U3 PEabHOM | OOBIKHOBCHHBIC B JCCSATHYHBIC, B YACTHOCTH B OCCKOHCUYHYIO

IIPaKTUKH.
[Ipu3Haku  1€IUMOCTH,  PA3JIOKEHHUS
HaTypaJIbHbIX YUCEIL

PeanbHble 3aBUCUMOCTH. IIpsimas
MIPONOPLUOHAIBHOCTH.

MHOXUTCIN

JIECATUYHYIO APOOb.

IIpumensaTy  pa3HooOpa3Hble  CHOCOOBI M NPHUEMBI
BbIYNCJIEHNS] 3HAYEHUH TPOOHBIX BBIPAXKEHUI, COIEPKALUX
OOBIKHOBEHHEIE n ACCATUYHBIC I[pO6I/II 3aMCHATH npu
HEOOXOUMOCTH  JIECATUYHYIO  JpoOb  OOBIKHOBEHHOH U
OOBIKHOBEHHYIO JI€CATUYHOM, IPUBOJUTH BBIpAXKEHUE K (opME,
HaumbOosnee ymoOHON /s  BBIYUCIEHUH, MPeoOpa3OBHIBATH
}lp06HI:I€ BBIPAXKCHUA HAa YMHOXCHUC WU OCJICHUC OCCATHUYHBIX
Ipo0eil K MeHCTBUSAM C LEeIbIMU YuciaaMu (IpU HEOOXOTUMOCTH
C HaIpaBJISAIOIEH TOMOIIIBIO).

IIpuBoauTh 4Mc/IOBbIe U OYKBEHHbIC NMPUMEPbI CTEIICHU C
HAaTypaJIbHBIM I1OKa3aTCJICM, 00BsCHSIA 3HAUEHHUS OCHOBAHUS
CTENEHU M TMOKAa3aTessl CTENEHU, HaXOAUTh 3HAUCHHS CTEIeHen

Buja a’' (@ — mo0oe parMOHATBLHOE YHCIIO, I — HATYpalbHOE
YHUCJI0) C OTIOPOM HA CIIPABOYHYIO HH(GOPMAIIHIO.

ITonMate cMbICA 3aMMCH OOJBIIMX YHCEJT € IMOMOIIBLIO
AeCATHYHBIX Apo0eii U creneHed yncaa 10, npUMEHATL UX B
peajbHbIX CHTyalusIX.




IIpuMeHATH IPU3HAKYU ACIUMOCTH, Pa3JI0KEHHUS HA MHOXKHUTEIIN
HaTypaJbHbIX YUCE.

Pemars mpocreiimime 3agauyd  HA  4acTH, [IPOLICHTHI,
MIPOTIOPITMH, HA HAXOXKJICHUE ApOoOH (MPOIEHTa) OT BEIUYUHBI U
BEIMYMHBI 1O €€ Jpobu (MpoleHTy), Apodu (MpOIEeHTa),
KOTOpPBIM COCTABJISIET OJHA BEJIMYMHA OT Jpyroil. IlpuBoanTs,
pa3oupaTh, OLEHUBATH PA3JIUYHbIC PELICHUS, 3alIUCU PEILIECHUN
TEKCTOBBIX 3a7a4.

PacnosnaBatb M OOBSICHSTH, OIMPA’ACh HaA ONPEHCICHUS,
IpsSMO TPONOPIHUOHATIBHBIE W OOpaTHO MPONOPIHUOHATIBHBIC
3aBHUCHUMOCTH MEXIY BEJIMUYMHAMU; MPHBOAUTH MPUMeEPHI ITHX
3aBHCHUMOCTEl W3 peaJpHOr0 MHpa, U3 JAPYTUX y4eOHBIX
MPEIMETOB.

Pemare mpocreiye nmpakTHKO-OPMEHTHPOBAHHBIE 3a1a4M
HAa  JApoom, MPOLEHTHI, NPAMYI0 U o0paTHy10
MPONOPIHOHAJIbHOCTH, IPOIOPLUH.

Auredpanyeckue
BBbIpaKeHUSs
(27 v)

bykBennble  BblpaxkeHus.  Ilepemennble.  JlomycTtumeble
3HAaYEHUs NepeMeHHbIX. DOpMyIIbI.

[IpeoOpa3oBanre OYKBEHHBIX BBIPaXXEHHH, pacKpbITHE CKOOOK
U TIPUBE/ICHUE MOI00HBIX CIIaraeMbIX.

CBoiicTBa CTENEHU C HATYpaJIbHBIM ITOKa3aTeleM.
MHOrouseHsl. Cnoxenue, BBIUNTAHUE, YMHOKEHUE
MHOTO4JIEHOB.  DOpMyJibI  COKPAIIEHHOTO  YMHOXEHHUS.
Pa3no)xeHrne MHOTrO4JI€HOB Ha MHOXKHUTEIIH.

OBnagerb Ha  06a3oBoM  ypoBHe  airedOpandeckoil
TEpPMHHOJIOTHE U CHUMBOJIUKOW, NMpPHUMeHATH €€ B Ipolecce
OCBOEHHS yueOHOro MaTepuarna.

HaxonuTh 3HaueHUs OyKBEHHBIX BBIPDAKEHHH INPH 3aJaHHBIX
3HAa4YCHUAX 6YKB, BBIITOJIHATH BBIYUCIICHUSA 110 q)opMynaM.
BoInosHATH TPeoOpa3oBaHus LEJNIOTr0 BhIPAKEHHsSI B MHOTOWJICH
MIPUBEJICHUEM MTOJOOHBIX CIaraeMbIX, pACKPBITHEM CKOOOK.
BbINOHATL YMHOXXEHHE OJHOYJIEHa Ha MHOTOWIEH H
MHOIOWJIEHAa Ha MHOTOYICH, MPUMEHATh (POpMyJIbl KBajpaTa
CYMMBI M KBaJpaTa pa3HOCTH C OINOpPOM Ha CHPAaBOYHYIO
MH(pOpMaLIHIO.

OcyuiecTBJasATh PaA3JI0KEHUE MHOTOYJICHOB HAa MHOXHUTEIH
MyTEM BBIHECEHHUS 32 CKOOKH OOIEro MHOXHUTEsS, IPUMEHEHUS
dopMyBl  pa3sHOCTH KBaapaToB, (OpMYyNT COKpPAIIEHHOTO
YMHOXXEHUSI C OTIOPOH Ha CIIPaBOYHYIO HH(POPMAIIHUIO.
I[pumensitb 1peoOpa3oBaHHE MHOTOWIECHOB JJISI PELICHHS
Pa3IMYHBIX 3aaa4 M3 MaTE€MaTUKHW, CMCKHBIX IMPEAMCTOB, U3




peanbHON NPAKTUKU.
3HAKOMHTBCS € HCTOPHEH Pa3BUTHA MaTEMaTHKU.

YpaBHeHus
U HepaBeHCTBa
(20 v)

VYpaBHeHue, IpaBuia npeoOpazoBaHus ypaBHEHUS,
PaBHOCUIILHOCTb YPaBHEHUH.

JIuHeiiHOe ypaBHEHUE C OJHON IEPEMEHHOMN

MEpEMEHHOM, pellIeHUe JTMHEUHBIX YpaBHEHUM. Pemenue 3a1au
C TIOMOIIBIO YPaBHEHUH.

*JluneitHOe ypaBHEHHUE C IByMSI IEPEMEHHBIMH U €ro rpaduk *.
Cucrema 1ByX JUHEMHBIX YPaBHEHUH C IByMSI IEPEMEHHBIMHU.
Pemenne cuctemM ypaBHEHHH CIOCOOOM TOJCTAHOBKH H
CIIOCOOOM CITOKEHHSL.

Pemath, JMHEKHHOE ypaBHEHHME C OJHOM IEPEMEHHOMU,
NPUMEHsIA NMPAaBHJIA II€PEX0Ja OT MCXOJHOIO YpPaBHEHHS K
paBHOCWIBHOMY eMmy Oomee mnpoctoro Buia. I[IpoBepsiTh,
ABIISICTCA JIM KOHKPETHOE YHCIIO KOPHEM YPaBHEHMSL.

[oadupars mpumepbl map YUCEN, SBILIOLIIMXCS PELICHUEM
JUHENHOI0 YpPaBHEHUS C IBYMs IEPEMEHHBIMH.

CTpouTh B KOOPAWHATHOH IUIOCKOCTH TpaduK JUHEHHOTO
YpaBHEHMUsI C JBYMs IEpEeMEHHbIMH (IIpY HEOOXOAMMOCTU C
MCIIOJIb30BAaHUEM CMBICIOBOM OIOPBI); MOJB3YACh I'padUKOM,
NPUBOAUTH NPUMeEPHI PELICHUS YPABHCHUS.

Haxonuth peleHue CHCTEMBI JBYX JIMHEHMHBIX YPaBHEHUH C
JIBYMs TI€PEMEHHBIMH C ONOpOH Ha aJIrOpuUTM Yy4eOHBIX
JIEHCTBHIA.

CocTaB/siTh U pelIaTh YPAaBHEHUE WIM CUCTEMY YPaBHEHUH 110
YCIOBUIO 3aJa4¥, HWHTEPIPETUPOBAaTL B COOTBETCTBUU C
KOHTEKCTOM 3a/lauyd IOJY4YEHHBIH pe3ylbTaT C OIOpOM Ha
BOIIPOCHBIN IIJIaH.

Koopaunarsi
U rpadguKku.
DOyHKIUH
(24 9)

Koopaunata Touku Ha npsAMoil. YHCIOBBIE TNPOMEKYTKH.
PaccrosiHne Mexay 1ByMsl TOYKaMH KOOPAVMHATHOW MPSIMOM
[IpsimoyronbHasi cucTeMa KOOpAMHAT Ha MIockocTu. [Ipumepsr
rpadukoB, 3amaHHbIX (QopMmynamu. YreHue rpaduKOB
peaJIbHBIX 3aBUCUMOCTEM.

[Tonstue Qynkuuu. I'paduk ynkuuu. CpoicTBa (QyHKIMIL.
JIuneitnass  gynkuusa. Iloctpoenwe rpaduka aMHEHHOU
¢bynkuun. I'padux pynkuun y = kx + b.

N300paxkaTh Ha KOOP/IMHATHOM IpSMOit TOYKHU,
COOTBETCTBYIOIIME 3aJaHHBIM KOOpAMHATaM, JIy4d, OTPE3KH,
MHTEPBAJIbI; 3alIUCHIBATh UX Ha alreOpanyeckoM s3bIKe.
OtrMeyaTh B KOOPAMHATHOH IJIOCKOCTH TOYKH IO 3aJaHHBIM
KOOpJMHATaM; CTPOUTh TI'paUKU HECIIOKHBIX 3aBUCHUMOCTEH,
3aJaHHBIX (QOpPMYyJIaMH, B TOM YHCJE C MOMOIIBIO IUPPOBBIX
nabopaTopuil.

[pumensiTh, U3y4yaTh NPEeMMYIIECTBA, WHTEPNPETHPOBATH
rpaduyuecKuil crocod npeacTaBIeHHs U aHATU3a Pa3HOOOpa3HOM
KU3HEHHOU MH(pOpMaInu.

OcBanBaTh Ha 0a30BOM YpPOBHE MOHATHE (YHKIIMH, OBJIA/I€BATh
(GYHKIMOHATIBHOW TEPMHUHOJIOTHEH.

Pacno3HaBarth JMHEHHYIO QYHKIUIO y = kx + b, omHChIBATH




e€ CBOIMCTBA B 3aBUCHMOCTH OT 3Ha4Y€HUI K03()(HUIIUEHTOB k U b
(pu HEOOXOUMOCTH C OMOPOM Ha AITOPHUTM MPABHIIA).
Crpouthb rpadukm TuHeHON QyHKIMH, yHKIMU Y = kx + b
HUcnoab3oBars umndpoBbie pecypebl UId  IIOCTPOCHUSA
rpaduKoB (PYHKIMI 1 U3yYSHHS UX CBOMCTB.

[TpuBOANUTE TPUMEPHI JIMHEHHBIX 3aBUCHMOCTEH B PEabHBIX
nporeccax u sIBICHUSX.

IToBTOpEHUE
H 00001IeHNEe
(6 9)

[ToBTOpEHHE OCHOBHBIX MOHSATHI M METOAOB Kypca 7 Kiacca,
000011IeHNE 3HAHUH.

BpiOuparb, npPUMEHATH CHOCOObBI  CPAaBHEHUS  YHUCEIL,
BBIUMCJIEHUM,  NpeoOpa3oBaHUN  BBIPAXKEHUH,  pELICHUS
YpaBHEHHH IPU HEOOXOIUMOCTH € HANPaBJISIOLIECH TOMOIIBIO.

OcyuiecTBJASTh CAMOKOHTPOJb BBIIOJHAEMBIX JEHCTBUM H

CaMOIIPOBEPKY pe3yibTaTa BBIYMCIECHUN, MpeoOpa3OBaHU,
ITIOCTPOEHHUH.
Pemars, mnpocreiiiuMe 3agauyM U3 pPEANBHOW  JKU3HU,

NPUMEHATHL MaTeMaTH4YecKHe 3HAHMS Ul PELICHHs 3a1ad U3
JIPYTHX IPEIMETOB.

Pemiate mpocTeiiline TeKCTOBbIE 3a1ayH,
BBIOMPATH CIOCOOBI PELICHKS 3a/1a4U.

CpaBHUBATDb,

8 knacc (He menee 102 )

HazBanue
pasaesa (Tembl)
Kypca (4uciio

OcHoBHOE CoI€piKaHue

OcHoBHbIE BUbI JIeITEJIbHOCTH oﬁyqalomnxcn

4acoB)
Yuciaau KBanpatHslii  KOpeHb U3  YHCIA. *[lonsiTue 00 | @OpMYJIMPOBATH ONpeieJieHHe KBaJpaTHOrO KOPHs U3 YMCIa,
BbIYMCJICHHS. UppauuoHaTbHOM  yHcie.  JlecaTuuHble — MpUOIMKEHUS |apU(PMETUYECKOTO KBaJpPaTHOIO KOPHS MPH HEOOXOAMMOCTH C
Ksanpartnsbie HUPPALMOHAIIBHBIX YHCEIL. BU3YyaJIbHOU OIIOPOM.
KOpHH JeiictBurenbHble ynciaa. CpaBHEHHE JeHCTBUTENbHBIX yncen *. |[IpuMeHsITh OINepalnuio HM3BJIEYEHUS KBaJpaTHOTO KOpPHS W3
(159) Apudmernueckuil KBaJpaTHbBII KOPEHb. qucia, HCOJb3Ys TPU HEOOXO0IUMOCTH KAJIBKYJISITOP.

VpaBHeHMeE BUA X> = q.

OlleHl/lBaTb KBaApaTHLBIC KOpHHA OeJIabIMH qHucjiaMu u




CaoiicTBa apu(pMETHIECKUX KBaJpaTHBIX KOpHEH.
IIpeoOpa3oBaHue  YHMCIOBBIX  BBIPAXKEHUH,  COAEpKALIMX
KBaJpaTHbIC KOPHHU.

JECATUIHBIMH IPOOSMHU.

CpaBHUBAaTL M  YNOPSAOYUBATH  PAlMOHAIBHBIE U
WPpPALMOHATIBHBIC YKCIIa, 3alMMCAHHBIE C TTOMOIIBIO KBaJIPATHBIX
KOpHE# MpH HEOOXOIMMOCTH C HAIPAaBIISIOLIEH TOMOIIBIO.

I/ICCJICIIOBaTb YPaBHCHUEC x2 = d, HaXOJWUTb TOYHBIC H

npuOIMKEHHBIE KOpHU pu a > 0.

HccaenoBatb cBoiicTBA KBAaJpaTHBIX KOpPHEH, IIPOBOISA
YHCJIOBBIE HKCIEPUMEHTBl C HCIIONB30BAHUEM KaJIbKYJIATOpA
(KOoMTIBIOTEDA).

IlpuMeHaTs cBOMCTBA apH(pMeTHYECKHMX KOpHeH 1/
npeodpPa3oBaAHUA BbIPAKEHUI.

BbinosiHATL, mpocreiimie npeo0pa3’oBaHUs  BBIPAKCHUU,
coJlepKalluX KBaJpaTHblE KOPHU. BrlpakaTb nepeMeHHbIE W3
reOMETPHUECKUX B (PU3NIECKUX (HOPMYI PHU HEOOXOIMMOCTH C
OIOPO¥ Ha MPABUJIO.

Boh1uuciasaTs 3HaYEHUs1 BBIPAKECHUN, COACPKALIUX KBAIPATHBIC
KOpPHU, UCHOJIb3YsI TPU HEOOXOIMMOCTH KaJIbKYJIATOP.
HUcnoan3oBath B XOA€ pelIeHUs 3a7ad  dJEMEHTapHbIC
NPEJCTaBICHUS, CBSI3aHHBbIE C NPUOTMKEHHBIMU 3HAUYECHUSIMU
BEJINYMH.

3HaKOMUTBHCS C UCTOPUEN pa3BUTHSI MATEMATHKH.

Yucaam
BBIYHCJICHHUS.
Crenennb

¢ IeJbIM
NnmoKa3arejieM
(79)

Crenens ¢ nenslM nokasareneM. CTaHgapTHas 3alich YHUCia.
Pa3mepbl 00BEKTOB OKpy:Karomero Mupa (0T 3JIeMEHTapHbIX
YaCTHI] 0 KOCMHUUYECKUX 00BEKTOB), JUTMTEIBHOCTD MPOLIECCOB
B OKpYXaloieM MUpe.

CBoJiCTBa CTENIEHH C LIEJIBIM IT0Ka3aTeIEM.

®opmyIMpPOBATh ONpeeJeHHe CTEIIEHH C LIEJIBIM OKa3aTeIeM
(pu HEOOXOUMOCTH 10 BU3yaJIbHOM OTIOpe).

IpencraBasith 3amuch OOJBIIMX M MajbIX YHCEN B
crangaptHoM Buzae. CpaBHMBATh 4YHCIIAa W BEIWYHUHBL,
3allMCaHHBIE C UCTIOIb30BaHUEM cTeneHu 10.

Hcnoab3oBaTh 3amuMchb 4YWCEN B CTAaHAAPTHOM BUAE JUIS
BBIPQKEHUS Pa3MEpOB OOBEKTOB, JIMTEIBHOCTH MPOIIECCOB B
OKPY’KAIOIIEM MUDE.

®opmy/IMpPOBaTh, 3allUCHIBATL B CHMBOJIHYECKOH (popme U
WLIIOCTPUPOBATh NpPUMePaMH CBOMCTBA CTENEHU C IIEJIBIM
nokaszareiaeM (MpU  HEOOXOAWMOCTH C  HUCIOJIb30BaHUEM




BHU3YaJbHOW ONOPHI).

I[Ipumensith  cBOlicTBAa  CTENEHUW Uil  IpeoOpa3oBaHUs
BBIPQXECHUH, COJEpXKAIIMX CTENEHU C LENbIM I0Ka3aTeleM C
UCMOJIb30BAaHUEM  CIIPaBOYHOM HUHPOpMauuu. BbINOJHATH
JAelcTBUS C 4YHMCIIaMHU, 3allMCaHHBIMU B CTaHJApPTHOM BHJE
(YMHOX€EHHUE, JIeJIeHUE, BO3BEJCHUE B CTEIICHb).

Anreopanuyeckue |KBanpartHbiii TpéxuneH. PasnokeHune xBaapaTHOro tpéxwieHa|Pacmo3HaBaTh  KBagpaTHBIA  TPEXWIEH,  yCTaHABJIMBAaTh

BbIPAKCHHS. Ha MHOXUTEIIH. BO3MOKHOCTb €I0 Pa3j0KEeHHsI HA MHOKUTEIIH.

KBaapaTublii PackiaapiBaTh Ha MHOMKHMTEJIM KBAJPATHBIM TPEXWIEH C

TPEéX4JIeH HEOTPUIATENIbHBIM AUCKPUMHUHAHTOM TPU HEOOXOAMMOCTH C

(S OIIOPOM Ha AITOPUTM IIPaBUJIA.

Aureopanyeckue | Anrebpaudeckas qpoob. JlomycTuMble 3HaUYEHUS IEPEMEHHBIX, | 3anmucbIBaTh anredpandeckue Boipakenus. HaxoauTs 061acTh

BbIpaKeHHSI. BXOJAUIMX B  anreOpanyeckue BblpakeHHs. (OCHOBHOE |ONpeAEIeHUs PalliOHAILHOTO BbIPAKEHUS.

Adaredpanyeckasi | CBOHCTBO anreOpanyeckoit Apoou. CokpaieHue Apooeil. BpInoIHATL 4KCIIOBBIC ITOACTAHOBKA U BBIYHCJIATH 3HAUYCHUE

ApooOb Crnoxenue, BBIYUTAHHE, YMHOKECHHUE u JieJIeHuE | IpoOH, B TOM YHKCIIE C IOMOIIbIO KalIbKYJIATOPA.

(15 9) anreOpandyeckux apoGeil. IIpeoOpasoBanue  BbIpakeHUi, | POpMyYyJIMPOBATH OCHOBHOE CBOMCTBO ajredpandeckoil apoodu

coJiepKalux anredopandyeckue Jpoou. U IPUMEHATH €ro /I mpeoOpa3oBaHus 1po0eit.

BoInoHATL AeiicTBUSL ¢ anreOpaMyecKUMH JpoOsIMH  TIpH
HEOOXOJUMOCTH ¢ Hampasistomeil nomMompo. [IpumeHsTh
npeoOpa3oBaHus BBIpAXKEHUN JUIS pelleHus 3a1ad. BeIpakarth
nepemMeHnble 13 Gopmyn (PpU3MUECKHX, TIE€OMETPUUECKHUX,
OMHUCHIBAIOIINX OBITOBBIE CUTyallMM) IMPU HEOOXOJUMOCTH C
HaIIpaBJIAOIIEH TOMOIIBIO.

YpaBHeHus KBagparnoe ypaBHenme. HenosiHoe kBajgpaTHoe ypaBHEHME. | Pacmo3HaBaTh KBaJpaTHBIC YPAaBHEHUS.

U HepaBeHCTBA. dopmyiia KopHe# kBajgpaTtHoro ypaBHeHus. *Teopema Bueta® |3anucbiBaTh ¢Qopmysy KOopHEHl KBaJpaTHOrO YypaBHEHHS;

KBaaparubie Pemenne  ypaBHeHuWH,  cBOAALIMXCA K  KBaJpaTHHIM. | peliaTh KBaJApaTHbIe YPaBHEHUs] — IOJHbIE U HEMOIHbIE (C

YPaBHeHHS IIpocreiiiye ApoOHO-paLlMOHAIEHBIE YPAaBHEHUSL. UCIIOJIb30BAaHUEM CIIPABOYHON MH(POPMALIUN).

(A54) Pemrenne TekcTOBBIX 3amad ¢ NOMOLIBKO  KBajpaTHeIX | [IpoBoauTh  mpocrteiilme  MCCAeI0BAHUS  KBAJIpaTHBIX

YPaBHEHUM. YPaBHEHUM.

Pemiath ypaBHeHmusl, CBOJIAIIMECS K KBaJIPAaTHBIM, C IOMOIIBIO
npeoOpa3oBaHUil M 3aMEHON TNEepeMEHHOM ¢ omopod Ha




QJITOPUTM TIpaBHJIA.

Habaonath M aHAJAM3MPOBATH CBS3b MEXKAY KODHSAMU U
K03 pHLIMEeHTaMU KBaJPAaTHOTO YPaBHEHHUSI.

*[IpuMeHSTh TeopeMy Buera JUIst peuieHus
3aja4 (C MCIOIb30BaHUEM 00pasia)™.

Pemars TekcTOBBIE 3aaylM  aIreOpandyeckuM CIOCOOOM:
NEPEXOAUTh OT CIIOBECHOW (OPMYIMPOBKH YCIOBHUS 3aJaudl K
anreOpanveckodl MoJeIu MyTEM COCTaBJICHHS YpaBHEHHS (IIpU
HEOOXOMMOCTH €  HANpaBJSIOMIEH  IMOMOINBIO);  pemaTh
COCTaBIICHHOE ypaBHEHUE; HHTEPIIPETUPOBATH PE3YJIbTAT.
3HAKOMHTBCS ¢ HCTOPHEH Pa3BUTHSI aITreOpBhl.

YpaBHeHust JluneiiHoe ypaBHEHHE C ABYMS IE€PEMEHHBIMH, ero rpaduk,|Pacmo3zHaBaTh JUHEHHbIC YPaBHEHUS C IBYMS IEPEMEHHBIMU.
U HepaBeHCTBA. MPUMEPBI PEUIEHUS YPABHEHUH B IIEJIBIX YUCIIAX. Crpouth rpaduku JWHEHHBIX YpaBHEHUH, B TOM 4HCIC
Cucremsl Pemenue cucreM JBYX JIMHEHHBIX YpaBHEHUH C JBYMs|HCHOJB3ysi HH(pPoOBbIe pecypchbl (IpH HEOOXOIUMOCTH C
YPaBHEHUI nepeMeHHbIMHU. [IpuMmepbl pelieHus CUCTEM HEIMHEMHBIX | OOPOM Ha aJrOPUTM Y4E€OHBIX IEHCTBUI).
(13 9) YPaBHEHUH C ABYMsI IEPEMEHHBIMU. PazanyaTth napajieNbHbIe U NEPECEKAIOIINUECS MPSMbIE 10 UX
*I'paduueckass  WHTEpHpeTanysi  ypaBHEHHS C  JIBYMS | YPaBHCHHSM.
MEPEeMEHHBIMH U CUCTEM YpPaBHEHHI ¢ IByMsl MepeMeHHBIMU *. | PemiaTth CcHCTeMBbl JBYX IJIMHEHHBIX YpaBHEHHH C JByMs
Pemenne TeKCTOBBIX 3a/1a4 ¢ TOMOIIBIO CUCTEM YPAaBHEHU. MEPEMEHHBIMU MOJCTAHOBKOMN U CII0KEHUEM.
Pemarp nmpocTeiime CUuCTeMbl, B KOTOPBIX OJHO U3 YPaBHEHUH
HE SIBJISETCS TMHEHHBIM IIPU HEOOXOMMOCTH C HampaBIsIOLIEei
ITOMOLLBIO.
*[IpuBoAuTh rpaUUecKyl0 HHTEPNPETANUI0 PELICHUS
YpPaBHEHUsI C JABYMs INEPEMEHHBIMM W CHCTEM YPaBHEHUU C
JIBYMsI TIEPEMEHHBIMHU. *
Pemarh TeKCTOBBIE 3a1aUM alreOpanuecKuM CIIOCOOOM.
YpaBHeHust YucnoBbie HEPABEHCTBA M MX CBOMCTBA. DopMyIMPOBATH CBOMCTBA YUCITOBBIX HEpPABEHCTB,
U HEpaBeHCTBA. HepaBeHcTBO ¢ 0HOM nepeMeHHONM. JIMHENHBIE HEPABEHCTBA C | MIUTIOCTPUPOBATh UX HA KOOPAUHATHOW MPSMOM.
HepaBencrBa OJIHOM mnepemMeHHOW U uX pemeHue. Cuctembl JHHEWHBIX | [[puMeHATH CBOWCTBA HEPABEHCTB B XO/I€ PEILICHUS 3a/1a4.
(12 9) HEPABEHCTB C OJITHOW IEPEMEHHOM U UX PELIEHUE. Pemats, JMHEHHBIE HEPAaBEHCTBA C OJHOM IIEPEMEHHOM,

N3o0pakeHue pereHus JMHSHHOTO HEPABEHCTBA U UX CHCTEM
Ha YKCIIOBOM MPAMOM.

n300pakaTh pelieHne HePaBEHCTBA HA YHCIOBON MIPSIMOiA.
Pemarh cricTeMbl TMHEHHBIX HEPABEHCTB, H300pakaTh peleHue




CUCTEMBl  HEPaBEHCTB  HAa  YHUCIOBOM  INPSIMOM  IIpH
HEOOXOAMMOCTH C BU3YAIBHOM OMOPOH.

DyHKIUH.
OcHoBHBIE
NOHSTHS
(S9)

[Tonarue ¢ynkuuu. OOIacTh ONpPEACNCHUS M MHOXXECTBO
3HaueHni QyHKImU. CriocoObl 3amanus QyHKITHI.

I'papux ¢ynkuun. CoiicTBa (yHKIHMH, UX OTOOpa’keHHE Ha
rpaduke.

Hcnoab3oBaTh  (QYHKIMOHAJIHHYI0  TEPMHHOJOTHI0O M
CHMBOJIMKY.

BoruucasaTs 3HavueHust QyHKIMA, 3aJaHHBIX (popMynamu (TIpH
HEOOXOIMMOCTH HCIOJb30BaTh KalbKYJATOP); COCTABJSATH
Ta0 UMb 3HAYEHHIT QyHKIUY.

CTpouTh N0 TOYKAM rpaduKu QYHKIIHIA.

OnucpiBaTh CBOMCTBa (YHKINU HAa OCHOBE €€ rpauuecKoro
IpPEJCTaBICHUA MpH  HEOOXOJUMOCTH C  HalpaBIIAIOLICH
ITOMOILBO.

Hcnonb3oBath  (QYHKUMOHAIBHYI0  TEPMHHOJOTHIO  H
CHMBOJIHKY.

HccaenoBarhs npuMepbl IpadUKoB, OTPAXKAIOIIUX pealbHbIE
npoueccsl U sABiacHUA. IIpMBOAMTH NMpHUMepbI IPOLECCOB U
SBJICHUH C 3a/IaHHBIMHM CBOMCTBaMH.

Hcnoab30BaTh KOMIBIOTEPHBIE MPOIPAMMBI [UIS [IOCTPOEHHUS
rpaduKoB (PyHKIUI U N3y4eHHs UX CBOMCTB

DyHKIUH.
YuciioBbie
GyHkuun
O

Urenne wu mnoctpoeHue rpapukoB @yHkumid. [Ipumepst
rpaduKoB (PyHKINH, OTpa’karoIIKX peabHble MPOLECCHI.
OyHKIIMM,  ONMUCHIBAIONIMNE  TPSAMYyI0 WU OOpaTHYIO
PONOPIMOHATIBHBIE 3aBUCUMOCTH, UX Tpaduku. ['nnepboma.
I'papuk QyHkmm y = x2.

— 2, = 23, = _k o«
Oynkmmu y = x5,y = X,y = \x,y = *rpadudeckoe

peleHre ypaBHeHUH U CUCTEM ypaBHEHMH. *

HaxoauTh ¢ noMombio rpadpuka QyHKIUN 3HAUECHHE OJHOM U3
paccMaTpUBaEMbIX BEJIMYHH 110 3HAYECHUIO IPYTOH.

B HeCIOXHBIX Cllydasx BbIpa:KaThb (pOPMYJIOH 3aBHCHMOCTh
MEXY BEIIMYUHAMH.

OnucpiBaTh XapakTep W3MEHEHMsS OJHOM BEIWYMHBI B
3aBUCUMOCTH OT U3MEHEHUS JPYrou

Pacno3HaBare Buabl wu3ydaemblx ¢GyHKnuid. I[loka3pIBaTh
CXeMATHYeCKH II0JI0KEHHE Ha KOOPAMHATHOM IUIOCKOCTH

rpadukoB byHKIMIA BHJA: y =X, y=x,

k
yEAR Y =
Hcnoab3oBath PyHKIHOHAJIBHO-TPApHUYECKHUE

NpeacTaBJeHus Ul PELICHUs U UCCIEA0BAHUS YPABHEHUN U
CHCTEM ypaBHEHUH.




Mpumenste nudpoBbie pecypcbl Ui MOCTPOCHUS TpadUKOB
GyHKIMHA.

IloBTOpPEHME
H 00001IeHHE
69

[ToBTOpeHNE OCHOBHBIX MOHSATHUH W METOJOB KypcoB 7 U 8
KJaccoB, 00001IeH e 3HAHNH.

IlpumMeHATH cnmOCOOBI CPABHEHUS YHCEI, BBIYUCIICHMIA,
npeoOpa3oBaHM BBIPAKEHUH, PEIICHUS YPaBHEHUH.
OcyuiecTBJIAATh CAMOKOHTPOJb BBIIOJIHAEMBIX JEHCTBUM H
CaMOIIPOBEPKY pe3ysbTaTa BBIYMCIECHUN, MPeoOpa30BaHU,
IIOCTPOEHHUH.

Pemars, 3agaum W3 peaJibHOM  JKU3HH, MPHUMEHATH
MaTeMaTUYeCKHe 3HAHUS [UIs pelIeHus 3a7ad U3 JAPYTHX
MIPEAMETOB.

Pemath TekcTOBBIE 32/1a4M, CPABHUBATh, BLIOMPATH CHOCOOBI
pelieHus 3a1a4u.

9 kiaacc (1e meree 102 u)

HazBanue
pasnaesa (Tembl)
Kypca (4uci1o
4acoB)

OcHoBHOE CoI€piKaHue

OcHoBHbIE BUBI JIeITEJIbHOCTH oﬁyqalomnxcn

Yucaa n
BbIYMCJIEHHSI.
JledcTBUTEIBHBIE
ymucaa

O w

PanmonaneHble yncna, *uppalnoHaNbHBIE YUCTA, KOHEUYHbBIE U
OeCKOHEUYHbIE JIECATUYHBIE Ipoou. MHOXkecTBO
JCHCTBUTEIBHBIX  YHCENl, ACHCTBUTCIbHBIC YHMCIA  Kak
OCCKOHEYHBIC JEeCATUYHBIE IpoOu. B3aumMHO o0HO3HAYHOE
COOTBETCTBUE MEKJIYy MHOKECTBOM JIEUCTBUTENBHBIX UHCEN U
MHOECTBOM TOUYEK KOOPAMHATHOU MPSMOM.

CpaBHeHHE  JCUCTBUTENBHBIX  YHUCEN, apuMeTHUECKUe
IEWCTBUS C JENCTBUTENBLHBIMA YHUCIAMU. ¥

[TpubnmxEénnoe 3HAYCHHUE BCJIIMYUHDI, TOYHOCTH
MPUOIKEHNUS.

Oxkpyrnenne uwucen. I[lpukuaka © OLEHKa pe3yibTaTOB
BBIYHCIICHHI.

PasBuBarh mnpeacTaBjieHHs O 4YHMCIAax: OT MHOXECTBA
HATypaJbHbBIX YUCEN 10 MHOKECTBA JEHCTBUTEIbHBIX YUCEN.
O3HakoMHTBCH c BO3MOXHOCTBIO MIPEICTABICHUS
JIEWCTBUTEIILHOTO YHCJIa KaK OSCKOHEYHOM JECATUYHON Ipolw,
NPUMEHSATHh JIECATUYHbIE TNPHUOIMIKEHUS PpAlMOHAIBHBIX U
HMppalOHAIbHBIX YUCEN.

*3anucpIBaTh, CPaBHHUBATh U yHOpsi104MBaTh
JeHCTBUTENIbHBIE YKcIa*.

BouinmotHATL, coyeTass yYCTHbIE W NHCbMEHHBIE MPHUEMBI,
apudpMeTnyeckue JIeiicTBUA C PALUOHAIBHBIMU YHCIIAMU;
HAXOAUTh 3HAYEHUs CTENEHEW C LENbIMU IOKa3aTeIsIMH U
KOPHEH; BLIYUCJISTh 3HAUCHUST YUCIOBBIX BBIPAKEHUH.




IMosyuyuTh mnpeacTaBjieHHe O 3HAYUMOCTU JEHCTBUTEIBHBIX
qrcell B MPaKTUYECKO 1eATeIbHOCTH YeI0BeKa.
AHaJIM3MPOBATh W JeJaTh BBIBOABI (II0CJI€ COBMECTHOIO
aHaJIN3a) O TOYHOCTU NPUOIMKEHHS ACHCTBUTEIHHOIO 4HCIa
IIPU PELIECHUH 3a/au.

OxkpyriasiTh ACUCTBUTEIBbHBIE YHCIIA, BBINOJIHATH NMPUKUAKY

pesysibTaTa  BBIYMCICHUH, OLEHKY 3HAYEHUH  YUCIIOBBIX
BBIPAKECHHUIA.
3HAaKOMUTBCA C UICTOPUEH Pa3BUTUS MATEeMATUHKH.
YpaBHeHust JIuneiinoe ypaBHeHue. Pemienue ypaBHeHuid, cBojsimuxca K|OcBaMmBaTh, 3allOMMHATh W INPHMEHATH rpaduyeckue
U HEPaBEHCTBA. JIMHEWHBIM. METOJbI IIPY PEIICHWM yPABHEHUM, HEPABEHCTB U MX CUCTEM
YpaBHeHnus KBagpatHoe ypaBHeHue. Pemienue ypaBHeHUi, cBogsmuxcs|(Ipy HEOOXOAMMOCTH C ONOPOM Ha alropuT™M Yy4eOHBIX
¢ OJIHOM K KBaJIpaTHbIM. bUKBaipaTHbIE YpaBHEHHUS. JeNCTBUI).
nepeMeHHOMH *[Ipumepsl pelieHuss ypaBHEHHMH TpeTbedl U 4eTBEPTOH | Pacmo3HaBaTh Lienible U APOOHBIE YpaBHEHUS.
(14 v) CTETIeHEH pa3ioKeHUEM Ha MHOKHUTEIH. * Pemiate JiMHeliHbIe M KBAa/JPpaTHbIE YPABHEHHUs, YPaBHEHHS,
Pemienue 1poOHO-palliOHAIBHBIX YPABHEHU. CBOJMIIMECS K HHUM, MpoCTedlne JpoOHO-palllOHATIbHbBIE
Pemennie TeKCTOBBIX 3aJ1a4 aNredpanyeckuM METOJIOM. YPaBHEHU.
IpenaaraTh BO3MOXHbBIE CIOCOOBI PEIICHHs] TEKCTOBBIX 3a7a4,
o0cy:ka1aTb HMX M PpelmaTb TEKCTOBBIE 33aJa4d Pa3HBIMU
crocooami.
3HAKOMMTBCS € MCTOPHEI Pa3BUTHS MATEMAaTUKA
YpaBuenus JIuHeltHOe ypaBHEHUE C ABYMS MIEPEMEHHBIMU U €ro rpaduk. |OcBamBaTh M NMPUMEHSITH NPHUEMBI PELICHUS CHCTEMBI JIBYX
U HEPaBEHCTBA. Cucrema ABYX JMHEHHBIX YpaBHEHHH C JIBYMs NEPEMEHHBIMU |JIMHEHHBIX YPaBHEHHUH € IByMs IEPEMEHHBIMU U CHUCTEMBI JBYX
Cucrembl u e€ peuleHue. Permienue cucreM ABYX YpaBHEHMM, OJHO U3 |ypPaBHEHHUMH, B KOTOPBIX OJHO YPAaBHEHHUE HE SBISAETCS TUHEHHBIM
yYPaBHEHU KOTOPBIX JINHEWHOE, a IPyroe — BTOPOU CTEIICHH. (Mo BU3yanbHOH O1ope).
(14 9) I'paduyeckass mHTEpnperanus cUCTEMbl ypaBHeHMH ¢ aBywms | Mcmoab3oBaTh (pyHKIMOHANbHO-Tpaduyeckue MpeacTaBleHUs

NEPEMEHHBIMHU.
Pelenne TeKCTOBBIX 3aa4 aﬂFe6pqueCKHM CIIOCOOOM.

JUISL pellieHusl M UCCJIeI0OBAHNSI YPABHEHNUN U CUCTEM.
AHAIM3HPOBATh TEKCTHI 3a/1a4, pelIaTh UX aaredpandeckum
CrocoOOM: MepexXoauTh OT CJIOBECHON (OPMYIUPOBKH YCIOBUS
3aJjauy K anreOpanyeckoil MOJeNu MyTEM COCTaBICHUS CUCTEMBI
YpPaBHEHUI; pemiaThb COCTaBICHHYI CHCTEMY YpaBHEHHI,
HHTEPNPETHPOBATH PE3YJIbTAT.




3HAKOMHTBCS ¢ HICTOPHEl Pa3BUTHUS MAaTEMATUKH

YpaBHenust UYucnoBble HEPABEHCTBA U UX CBOMCTBA. Yurath, 3anUCBIBATH, I[OHUMATb, HHTEPHPETHPOBATH
U HepaBeHCTBA. JInneliHbIe HEPABEHCTBA C OJJHOM NIEPEMEHHOM U UX PELICHUE. |HEPABEHCTBA; HCIIOJIb30BaTh CUMBOJIMKY U TEPMUHOJIOTHIO.
HepaBencrBa CucteMbl JTUHEHHBIX HEPABEHCTB C OJHOW NEPEMEHHOM U MX | BBIMOMHATH NpeoOpa3oBaHMs HEPABEHCTB, MCMOJIB30BATH Ul
(16 9) peuieHue. npeoOpa30BaHuUs CBOWCTBA YHCIOBBIX HEPABEHCTB.
KBagparHble HEpaBEHCTBA U UX PEILLICHUE. Pacno3HaBaTth JIMHEIHBIEC U KBAJAPATHBIC HEPABEHCTBA.
I'padbmueckass uHTepmpeTanuisi HEpaBEeHCTB ©  cucTteM |Pemarh  JTUHEHHBIE  HEPAaBEHCTBA, CHUCTEMBI  JIMHEHHBIX
HEPABEHCTB C JIByMs [I€PEMEHHBIMHU. HEPaBEHCTB, CHUCTEMbl HEPABEHCTB, BKIIIOYAKOUIMX KBaJIpaTHOE
HEPaBEHCTBO, U PELIATh UX; 00CYKAATh II0JIy4YCHHBIC PEIICHMUS.
HN3006paxkaTh pellicHUE HEPABEHCTBA U CHUCTEMbl HEPABEHCTB Ha
YUCJIIOBOM IIPSIMOM, 3amUCBIBATH PEIICHHWE C IIOMOIIBIO
CHUMBOJIOB.
PemaTh KBajgpaTHbIE HEPABEHCTBA, MCIONB3YS Tpaduueckue
MIPE/ICTABIICHHUS.
OcBanBaTb W TNPUMEHATHL HEPABEHCTBA IIpU PEIIECHUU
pa3IMYHBIX 3a/1a4, B TOM YUCJIE NPAKTUKO-OPUEHTUPOBAHHBIX.
DOyHkun KBangparuunas ¢ynkmus, e€ rpadpuk u cpoiictBa. [lapabona, | Pacmo3HaBaTh BUABI H3y4aeMbIX (YHKINN; HILTIOCTPUPOBATH
(16 9) KOOP/AMHATHI BEPIIMHBI 1apaboIIbl, 0Cb CHMMETPHH Napadosbl. |CXeMATHYECKH, OOBSICHATh PACIOJI0KEHHE Ha KOOPIUHATHON

CreneHHble (QYHKIMM C HAaTypaJbHBIMU MOKa3aTeasiMu 2 U 3,
ux rpaduKu 1 CBOMCTBA.
I'paduku Gynkumit: y = kx,y = kx + b, ,y = ax’,y = ax’,

k
y =y =z

IUIOCKOCTH TpaUKOB QYHKIMH BUaa: y = kx, y = kx + b, , y

= ax?, y = ax’,
K .

Y = /X, ¥ = — B 3aBUCHMOCTH OT 3HaY€HUI KOd()PUIMEHTOB;
X

OIUCHIBATh UX CBOWCTBA.

Pacno3HaBaTthb KBaipaTHYHy10 QYHKIHIO 0 (popmyIie.
[puBoanTs, mNpUMepPbl KBAJPATHUUHBIX 3aBUCUMOCTEH U3
peanbHOH KU3HU, PU3UKH, TEOMETPHH.

BoisiBasiTh 1 000011aTh 0COOEHHOCTH TpaduKa KBaJIpaTUUHOM
Gyakmun  y = ax?> + bx + ¢ (Ip©  HEOOXOOUMOCTH  C
HaIPaBJISIONIEN TOMOIIBIO).

Crpours W  H300paxkaTb  CcXeMaTH4YeCKHM  Ipaduku
KBaJPaTHYHBIX (DYHKIMH, 3a1aHHBIX POPMyJIaMu BUIAY = ax>, ¥
=a*+q, y=akx+pP, y=a?+bx+c (upu




HEO0OXOIUMOCTHU C BU3YAIILHOU OMOPOiA).

AHaIM3MpPOBATh W TPHUMEHATb CBOWMCTBAa HW3YYCHHBIX
GYHKUMHA 1S UX TOCTPOEHHsS, B TOM YHCIE C IOMOIIBIO
U(POBBIX PECYPCOB.

YucjioBble
MoCJIe0BaTEIbHOC
TH

(A5 4)

IToHsATHE YNCIIOBOM ITOCIIEI0BATEIBHOCTH.

3aaHue MOCIEA0BATEIbHOCTH PEKyppeHTHOW (opmynon u
dbopMyII0ii 1n-TO YIeHA.

Apudmernueckas U reomerpuyeckas mnporpeccuu. Oopmyiisl
n-ro 4jeHa apu(MEeTUIECKOH M TeOMETPUIECKON MPOrpeccuii,
CYMMBI [IEPBBIX 71 YJICHOB.

*N300pakeHue WICHOB apH(PMETHUECKONH W IeOMETPHICCKON
MIPOrpeccuil TOUKaMu Ha KOOPAUHATHOM IJIOCKOCTH.
JIMHEHBIN U YKCIIOHEHIMAJIbHBIA POCT.

Crno>xHbI€ MPOLIEHTHL *

OcBauBaTh M NMPUMEHSATHh WHJCKCHbIE 00O3HAUEHUS, CTPOUThH
peuyeBble BbICKA3bIBAHUSI C MCIOJIb30BAHUEM TEPMHUHOJIOTHH,
CBSI3aHHOM C IIOHATHEM IOCIIEI0BATEIIBHOCTH.

AHanu3upoBaTh (GOpPMYJIy #-IO 4J€Ha IOCIe10BaTeIbHOCTH
WIA  PEKYpPpeHTHYI0 (GOpMyJdy W  BBIYHCIASATH  WICHBI
I10CJIEI0BATEIbHOCTEN, 3aJaHHbIX  OTUMH bopmysamu.
YcranaBiauBarhb 3aKOHOMEPHOCTh B [IOCTPOECHUU
IIOCJIEZI0BATEIbHOCTH, €CIU BBINMCAHBI IIEPBBIE HECKOJBKO €€
YJICHOB.

Pacno3naBath  apupMETHYECKYI0 M TI'€OMETPHUYECKYIO
MPOTPECCUU TP PA3HBIX CIIOCO0AX 3a/laHMs.

Pemarts 3amaud ¢ HCHoOAb30BaHUEM (OpPMYN 7n-rO  4ieHa
apu(MeTnyeckoil M TEeOMETPUYECKOM NpOrpeccuii, CyMMbI
MEPBBIX /1 YWICHOB C OMOPOH Ha CIPaBOYHYIO HH(POPMALHIO.
*U300paxkaTh WICHbl IIOCJEI0BAaTEIbHOCTH TOYKaMU Ha
KOOP/AMHATHOH MJIOCKOCTH *.

PaccmatpuBaTh mnpumepbl NpoueccoB W ABJEHMI U3
peaIbHOM  KM3HM,  WUIIOCTPUPYIOIIME  M3MEHEHHE B
apu(dmMeTnyecKkoil mporpeccuu, B T€OMETPUUYECKON MPOrpeccuy;
*n300pakaTh COOTBETCTBYIOIINE 3aBUCUMOCTH Ipaduuecku ™.
Pemiate mnpocreiimive 3a4a4d, CBS3aHHBIE C YHUCIOBBIMH
MIOCJIEAOBATENBHOCTAMU, B TOM YHCIE 3aJaud W3 pEalbHON
KU3HM  C  MHCIOJNb30BAaHMEM  LU(QPOBBIX  TEXHOJOTUH
(97I€KTPOHHBIX Ta0NIUI, rPahUIECcKOro KaJIbKyJIATOpa U T.I1.).
*PemraTp 3a1a4M Ha CI0XHBIE IIPOLEHTHI, B TOM YMUCIIE 33a1a4U
U3 pealbHOM MPaKTUKH (C UCTIOIB30BaHUEM KaJIbKYJISATOPa). ™
3HAKOMMTBCS € MCTOPHEH Pa3BUTH MATEMAaTHKU.

IToBTOpEHHE,

Yucaa U BBIYHCIECHUS (38.1'II/ICB, CpaBHCHHC, JIeHCTBUSA C

OHepI/IPOBaTb NOHATUAMMU: MHOXCCTBO, IIOAMHOXCCTBO,




00001IEHME,
cHCTEMATH3 AU
3HAHUM

(18 9)

HeﬁCTBHTCHBHbIMH qucjiaMu, 4YuCJIOBas IIpdamMasd; IPOLCHTHI,
OTHOIICHUSI, IPOIOPLUH; OKPYTJICHNE, TPUOIIKECHUE, OI[CHKA;
pelIeHre TEKCTOBBIX 331a4 apU(PMETHIECKUM CIIOCOOOM).

Auredpanyeckue BbIpa:KeHUsl (nmpeoOpazoBanue
anreOpanyecKuX BBIPAKCHHUH, TOMYCTHUMbIE 3HAYCHHU ).
@dyHkmuu  (IOCTPOEHHE, CBOMCTBA W3YYEHHBIX (DYHKIIHIA;
rpadguyeckoe perieHne ypaBHEHUH U UX CUCTEM).

olepalnyy HaJ MHOXECTBAMH, HCHOJb30BaTh Tpadudeckoe
IIPEJICTAaBICHUE MHOXKECTB ISl ONIMCAHUs PEAJIbHBIX MIPOLIECCOB
U SABICHWN, MpH pEHIeHUH 3aJad H3 JAPYruX Y4eOHBIX
IIPEIMETOB.

AKTyaJM3MpoBaTh TEPMHMHOJIOTMI0O U OCHOBHbIE JelCTBHS,
CBSI3aHHbIE € YHCJAMH: HATypaJbHOE YHCIO, IPOCTOE U
COCTAaBHOE YHUCIA, AECIMMOCTb HATypajbHBIX UHUCEIN, IPU3HAKU
JEIUMOCTH, LI€JI0€ YHUCI0, MOIYJb YHCIA, OOBIKHOBEHHAas U
JecATUYHas ApoOH, CTAaHIAPTHBIA BUA YHCIa, apu(MeTHIeCKuit
KBaJIpaTHbIN KOPEHb.

BbinoyHATL JecTBUSI, CPaBHUBAThL MW YNOPSIA0YMBATH
4ucia, MPEACTABJIATH YHUCJIAa Ha KOOPAWUHATHOM MPSIMOH,
OKPYIVIATb ~ YHUCJIA; BBINOJHATH MNPUKHIKY M  OLEHKY
pe3yJIbTaTa BEIYUCICHUN.

Pemath TekcTOBBIE 331a4U APU(YMETHIECKUM CIIOCOOOM.
Pemiate mnpakTuyeckHue 3a/a4M, COJEP)KAIIUE IPOLIEHTHL,
JI0JIM, YacTH, BBIPAXKAIOLIME 3aBUCUMOCTH: CKOPOCTb —
BpEMS — DPACCTOSIHUE, 1I€Ha — KOJIMYECTBO — CTOUMOCTb,
00BEM paboThl — BpeMsi — MPOU3BOJUTEIIBHOCTD TPY/a.
Pa30uparh peasbHbIE KU3HEHHBIE CUTyaluu, GopMyIupoBaTh
UX Ha S3bIKE MaTeMaTHKH, HAXOAUTh pEIICHUE, MpPUMEHSs
MaTEMAaTHYECKHUH annapar, HHTePIpPeTHPOBAThL PE3YJIbTAT
OnepupoBaTh NMOHSATHUSIMH: CTENEHb C IIEJBIM IOKa3aTeleM,
apupMeTHYeCKH KBaJIpaTHBII KODEHb, MHOTOYJIEH,
anredpanydeckast 1podb, TOXKIECTBO.

BbINOJHATL OCHOBHBIC AEHCTBHA: BBLINOIHATH PACUETHI I10
dbopmynam, TpeoOpa3oBHIBATH IEINbIE, APOOHO-pAIMOHATBHBIC
BBIDQXEHUSI W BBIPAXEHUS C KOPHSMH, pEAIN30BHIBATh
pa3joKeHWe MHOTOUYIeHa Ha MHOXHUTENIH, B TOM YHCIE C
UCMOJIb30BaHUEM (OpMyNT pa3HOCTH KBaJpaTOB W KBajapaTta
CYMMBI U Pa3HOCTH (C OMOPOI Ha CHPABOYHYIO MH(POPMAIUIO);
HaXOJIUTh JIONMYCTUMBIE 3HAUYEHUS IMEPEeMEHHBIX Ui JAPOOHO-
pPalMOHAIBHBIX BBIPAKEHNUN, KOPHEH.

MoneaupoBaTh C MOMOILBIO (OPMYN pealbHble MPOLECCHl U




SIBJICHUS.
OnepupoBaTh noHsATUAME: QyHKIMSA, rpaduK QYHKLIUHU, HYIH
(GYHKIMH, TPOMEXYTKH 3HAKOIMOCTOSIHCTBA, IMPOMEKYTKH
BO3pacTaHus, yObIBaHUsI, HAUOOJIbIIIEE U HAUMEHbIIIee 3HAYCHUS
byHKIMN.

AHaIU3UpPoOBaTh, CPaBHUBATh, 00CYXkKJAaThb  CBOICTBa
GyHKIMHA, CTPOUTH UX rpadUKH.

OnepupoBaTh MNOHATHSIMU: IPSAMas MPONOPLHUOHAIBHOCTD,
oOpaTtHass  MPONMOPIUOHAIBHOCTh,  JUHEWHas  (QyHKUUS,
KBajpaTuuHas (QyHKIus, mapadoia, runepoona.

HUcnoan3oBatb rpadukm UL  ONPEIEICHUS  CBOWCTB,
MIPOLIECCOB M 3aBUCUMOCTEH, IJIsi pEelIeHHs 3aJad U3 JAPYTHX
y4eOHBIX NPEIMETOB U pEaAbHON JKHU3HM;, MOAEJIMPOBATH C
MOMOIIIBIO TPadUKOB peaabHbIe MPOLIECCHI U SBICHHUS.
BoeipaxaTth GopmMysiaMu 3aBUCUMOCTH MEKIY BEJIUUYNHAMH.

TEMATHUYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA «I'EOMETPUS»

7 kaacc (He meHee 68 4)

HazBanue
pa3naesa (Tembl)
Kypca (4uci10

OcHoBHOE CoI€piKaHue

OcHoBHbIE BHIBI 1eSITEJIbHOCTH oﬁyqaloumxca

4acoB)

IIpocreiimmue [Ipocreiime reomeTpruueckue 0ObEKThI: TOUKH, IPSIMbIe, JTy4d | POpMYyJIHPOBATH OCHOBHBIE IOHATHUS U ONPE/IEIEeHUs.
reoMeTpu4ecKue H YTJIbI, MHOTOYTOJIbHHK, JIOMaHas. Pacno3HaBaTh  K3y4yeHHbIE  Te€OMETpUYEeCKHEe  (QUrypsl,
¢urypsi CMexHbIE U BEPTUKAJIBHBIE YTJIBI. onpeaeJsiTb HX B3aUMHOE PAacCIOJIOXKCHUE, BbINOJHATH
U MX CBOMCTBA. Pabora ¢ npocreimMu yepTexamu. yepTEX MO YCIOBUIO 33/ayd (C MCIOJIb30BAHUEM CMBICIOBOI
HN3mepenue V3mepeHue JMHEHHBIX W YTJIOBBIX BEJIUYMH, BBIYMCICHME |OMOPBI: HABOJAAIIME BOIPOCH W/WIM alNropuTMa Y4eOHBIX
reOMeTPUYEeCKHX |OTPE3KOB U YIJIOB. JeNCTBUI).

BeJIMYHNH [lepumerp u  miomans  ¢uryp, cocraBieHHbIX 13 |IIpoBoauTh mpocTeiiliie NOCTPOSHUS ¢ MOMOLIBIO UPKYJIS U

(14 )

MPSIMOYTOJIBHUKOB.

JIMHEUKH.




W3mepsiTh TUHEWHBIC U YTIIOBBIC BEIMYMHBI T€OMETPHUYECKUX
Y IPAaKTUYECKUX OOBEKTOB.

OmnpenenasiTb «Ha TJIA3» pa3Mepbl pPEAITbHBIX OOBEKTOB,
MPOBOAUTH IPYOYIO OLIEHKY UX pa3MepOB.

Pemiath 3a1auM Ha BBIYMCICHUE JJIUH OTPE3KOB M BEIWYMH
YTJIOB.

PemaTp 3a1a4n Ha B3aMHOE PACHOJI0KEHHE F€OMETPUIECKUX
uryp.

IpoBoauTh KIacCUBHUKALUIO YITIOB, BHIMHCISTH JINHEHHBIC U
YIJIOBbIE BEJIMYMHBI, MPOBOAUTH HECJI0KHbIe HEOOXOIMMBbIE
JIOKa3aTeIbHbIE PACCYKICHUS.

3HAaKOMUTbHCS C UICTOPUEH pa3BHTHS TeOMETPHH.

TpeyrojbHukH
(22 v)

[lonsiTue ©  paBHBIX  TPEYrojJbHUKAaX U  IEPBUYHBIE
IPEJCTAaBICHUS O PAaBHBIX (KOHIPYIHTHBIX) ¢urypax. Tpu
[IpU3HAKa PAaBEHCTBA TPEYrOJIbHUKOB.

[IpuzHakn paBeHCTBA  IPSIMOYTOJIBHBIX — TPEYrOJIbHUKOB.
CBOICTBO MeIMaHbI IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
PaBHOOepeHHBIE M PABHOCTOPOHHHUE  TPEYTOJbHHKH.
[Ipu3Haku u cBOMCTBA paBHOOEIPEHHOTO TPEYTOJILHUKA.
[IpoTuB OGonblLIEH CTOPOHBI TPEYTOJbHUKA JIEXKHUT OOJBLIMN
YTOIIL.

[Ipocreiiimme HepaBeHCTBA B T€OMETPUHU.
TpeyrojapHuka. HepaBeHcTBO JloMaHOW ™.
IIpssMOyTOnbHBIN TPEYTOJIIBHUK € YoM B 30°.
[lepBbie TOHATHS O 10KA3aTEILCTBAX B TEOMETPUH.

*HepaBeHCTBO

Pacno3naBath napel paBHBIX TPCYTOJbHUKOB Ha TI'OTOBBIX
yepTexkax (C yKa3aHHeM IPHU3HAKOB) NMPH HEOOXOIUMOCTH C
BHU3yaJIbHOW OIIOPOM.

BeiBoauTh  cieacTBUs  (PaBEHCTB  COOTBETCTBYIOLIUX
AJIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.

®opmMyIMpOBaTH OIIPEIEIICHUS: OCTPOYTOJIBHOTO,
TYHOYTOJIHOTO, IPSIMOYTOJIBHOTO, pPaBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYrOJIbHUKOB; OHCCEKTPHUCHI, BBICOTHI,
MeAMaHbl TPEyroJIbHWKA; CEPEeIMHHOIO MepHeHANKYJsipa

OTpe3Ka; MepuMeTpa TPEYrojbHUKa NPH HEOOXOIUMOCTH C
OIOPOM Ha AIITOPUTM IIpaBUJIA.

®opmyaupoBaTh CBOMCTBA U TNPU3HAKU PABHOOEIPEHHOIO
TpPEeyroJbHUKA.

CTpouThb 4epTEkKH, pemiaTh 3aa4M C IIOMOLIbIO HAXOKICHUS
PaBHBIX TPEYTOJILHUKOB.

IIpumensTs NpU3HAKA  PABEHCTBA  IPSIMOYTOJIbHBIX
TPEYroJbHUKOB B 3aJadyax (C HCIIOJIb30BAaHHEM CMBICIOBOM
OTOpBI: HABOJAIIME BOMPOCH H/MIM QITOpUTMAa Y4eOHBIX
NEeNCTBUN).

Hcnons3oBats LUDPOBBIE PECYPCHl UISL  HCCJIEA0OBAHHSA
CBOICTB M3y4aeMbIX QUTYD.




3HAKOMMTBCS € HCTOPHE Pa3BUTHS T€OMETPHUHU.

IMapaieabHble [TapamnensHbie npsMble, ux cBolcTBa. Hakpect nexamue, | @opMyJupoBaTh  HOHATHE — IAPAUICIBHBIX  IPSMBIX,
npsiMble, CyMMa COOTBETCTBEHHBIE U OJIHOCTOPOHHHUE YTJIbl (00pa30BaHHBIC NP | HAXOAUTH IPAKTUUYECKUE IIPUMEPHI.
YIJI0B [epeCceueHU N NapauIeIbHbIX IPSMBIX CEKYILEH). M3yuaTh cBoOiicTBa yrioB, 0Opa30BaHHBIX NPH IEPECEUCHUU
TPeyroJbHUKA [Ipy3zHak  mapauleIbHOCTH  HPSIMBIX — YEPE3  PABEHCTBO |[IapAJUIEIBHBIX IPSAMbIX CEKYyIIEH
(14 v) PacCTOSHUM OT TOYEK OJHOM NPSMOM 10 BTOPOU IPSAMOM. IIpoBoauTe pokazarenabcTBa. POpMyIHPOBATH TeOpeMy
CyMmMa yriioB TpeyrojibHUKa 1 MHOTOYTOJIbHUKA. [AapaJUIEIbHOCTH  JIByX HPSIMBIX C  IOMOLIBIO  YIJIOB,
BHeniHue yriel TpeyrojibHUKa 00pa30BaHHBIX MPU MEPECEUEHUU HTUX INPSAMBIX TpETbel
IIPSAMOM.
BbiunciasTs CyMMY YIVIOB TPEYTOJIbHUKA U MHOIOYTOJIbHHKA.
Haxoauth uucioBble U OyKBEHHbIE 3HAUYEHUS YIJIOB B
reOMETPUUYECKUX 3a7jayaxX C UCIOJIb30BAHUEM TEOPEM O CyMMeE
YIJIOB TPEYTOJIbHUKA U MHOTOYT'OJIbHUKA.
3HAKOMHUTBLCA C HCTOPHUEN PA3BUTUSA FEOMETPUU.
OkpyKHOCTH OKpy>KHOCTb, XOp/bl U JUAMETPHhI, UX cBoicTBa. KacarenbHas | @opMyJupoBaThL  ONpedeJeHusl.  OKPY)XHOCTH,  XOPJBI,
U KPYT. K OKpyXHOCTU. OKpY>XHOCTb, BIIMCaHHas B yroi. *[loHsTue o|nnamerpa U KacaTelbHOW K OKpyXHOcTH. W3ydarh uX
I'eomerpuueckue |[I'MT, npumeHenue B 3amayax. buccekrpuca u CepeIMHHBIN | CBOMCTBA, IPU3HAKH, CTPOUTH YEPTEKU.
NMOCTPOCHUA NEPIEHANKYIISP KaK TeOMETPUYECKHE MECTa TOUEK *. HccnenoBatpb, B TOM YKCIIE HCMOJB3YH HH(POBbIE PECYPCHI:
(14 9) OKpy’KHOCTb, ONKCAaHHAs OKOJIO TPEYrojibHUKA. BrimcaHHas B|OKpY)XHOCTb, BIHCaHHYIO B YroJjl; LEHTP OKPY>KHOCTH,

TPEYTOIbHUK OKPYKHOCTb.
[Ipocreiimme 3aga4n Ha MOCTPOEHHUE.

BIIMCAHHOMW B YI'OJI; PaBEHCTBO OTPE3KOB KACATEIbHBIX
*Ucnoan3zoBatb MeTroa I'MT 11 nokasarenscTBa TEOpeM O
nepeceyeHN OMCCEKTPUC YITIOB TPEYToJbHUKA U CePEIMHHBIX
MEPIEHAUKYIISIPOB K CTOPOHAM TPEYTOJIBHUKA C TIOMOIIBIO
I'MT.*

OBaaneBaTb MNOHATHUSIMU  BIHCAHHOM M ONMCAaHHOU
OKpPY’)KHOCTEH  TpPEyrojlbHUKA, HaXOAMTh LEHTPBl OJTHUX
OKPY>KHOCTEH C OIOPOM Ha aNrOopuTM IIpaBuia.

Pemiare OCHOBHBIE 3aJa4¥ HA MOCTPOEHHE: YIJIa, PaBHOIO
JTAaHHOMY; CEpEIWHHOI0 NEPHEHAMKYJSIpa JaHHOTO OTPE3Ka;
OpsAMOM,  NPOXOIAIIEH  4epe3  JaHHYI  TO4YKy U
NEePIEeHIUKYISIPHOM JaHHOW HpsIMON; OMCCEKTPUCHI JaHHOIO
yIila; TPEyroJbHUKOB II0 Pa3IU4HBIM DJIEMEHTaM IIpU




HEOOXOIMMOCTH C HAPABJIAIONIEH TOMOIIBIO.
3HAKOMMTBCS € HCTOPHEl Pa3BUTHS T€OMETPHUHU.

[MoBTOpEHUE,
00001IeHnE
3HAHUM

4 4)

[ToBTOpeHNe U 0000IIEHNE OCHOBHBIX TOHATUH M METOIOB
Kypca 7 Kiacca.

Pemiars 3agaum Ha MOBTOPCHUC, HWIUIIOCTPUPYIOIIHUEC CBA3HU
MCXKAY pa3JInYHbIMU 4aCTIAMU Kypca.

8 kiacc (He meHee 68 4)

HazBanue
pa3neina (TemMbl)
Kypca (4ucj10

OcHoBHOE CoAEpKaHuEC

OcHoBHbIE BHbI JIeSITEJIbHOCTH oﬁyqamnmxca

4acoB)
YerpipéxyrouabHuk |[lapamienorpamMm, ero npusHaku v cBoicrsa. YactHele citydau | M300pakaTs M HAXOAMTh HA YEPTEXKaX YETHIPEXYTOJIbHUKHU
" napajuieJiorpaMMoB  (MPSMOYTOJIBHUK, POMO, KBajpaT), HX|pa3HbIX BUIOB U UX DJIEMEHTHI.
(12 9) MIPU3HAKU " CBOMCTBA. Tpamnenus. PaBHoOOKas u | PopMyJIMpoOBaTh onpeaeJieHus: rnapajuiesorpamma,

MPSIMOYTOJIbHASI TPAELHH.
*Y nBoenune Meauansl. LleHTpanbHas cummeTpus *

MpsIMOYTOJIbHMKA, poMOa, KBajpaTa, Tpameluu, paBHOOOKON
Tparenuy, IpSIMOYTOJIbHOM Tparenuu.

Hcnonb3oBaTth MNpH  pelieHMH TNPOCTEHIIMX  3a1a4
NPU3HAKU U CBOMCTBA: NapajuleIorpaMMa, MpsIMOYTrOJIbHUKA,
pomOa, KBajgpara, Tpameuuu, paBHOOOKOW Tpameuuu,
IPSIMOYTOJIBHOM TpaneryH.

IIpumeHsiT MeTO] YyABOEHUS MEIUaHbl TPEYrojJbHUKA C
OINOPO¥ Ha AJITOPUTM ITpaBHIIA.

Hcnoabn3oBarh 1M(POBBIE peCcypchl IS HCCIEIOBaHUS
CBOWCTB M3y4YaeMbIX QUTYP.

3HAKOMUTBHCA C UCTOPHEN pa3BUTHS reOMeTPHH.

Teopema Pasieca
U TeopeMa 0
NPONOPUMOHAJBH

*Teopema daneca u TeopemMa 0 MPONOPLUUOHATBHBIX OTpe3Kax.*
CpenHsist TuHUS TpeyroyibHUKa. Tpamnenus, e€ cpeaHsst TUHUS.
*[IponopiiioHaIbHBIE  OTPE3KH,  MOCTPOCHUE

4eTBEPTOTO

IIpoBOAUTH MOCTPOEHUS C IOMOIIBIO LIUPKYJIS U JTUHENKH C
UCrojib30BaHue  Teopembl  Dameca U TEOpPEMBI O
IPONOPLMOHAIBHBIX ~ OTPE3KAX,  CTPOUTH  YETBEPTHIN




bIX 0TPE3KAX,

HPONOPIHOHATIBHOTO OTPE3Ka.

IIPONOPLIMOHANIBHBIA  OTPE30K C OINOPOl Ha 3PUTENIBbHYIO

Nno100HbIE CBolicTBa LIEHTpa Macc B TPEYTOJbHUKE. HAaIJIsIHOCTb.
TPeyroJbHUKH [lomoOuble  TpeyronpbHUKH.  Tpu  mpusHaka  monoOus | HaxoamTh mogo0HbIE TPEYTOIBHUKH Ha TOTOBBIX YePTEXkKax C
(154) TpeyroyibHUKOB *. [IpakTHueckoe mpuMeHeHHe. yKa3aHHUEM COOTBETCTBYIOIIMX IIPU3HAKOB NOJO00MS IHpU
HEO0OXOIMMOCTH C BU3YAIBHON OMOPOH.
PemaTh 3agaum Ha NOAOOHBIC TPEYTOJbHUKH C IOMOIIBIO
CaMOCTOSITEJILHOTO IIOCTPOEHUSI YEPTEXENM U HAXOXKICHUS
HOJOOHBIX ~ TPEYrOJIBHUKOB NP  HEOOXOAMMOCTH  C
HaIIpaBJAOIIECH IOMOILIBIO.
IIpoBoauUTH 10KA3aTEJIBCTBA C UCIIOJIb30BAaHUEM ITPU3HAKOB
10/100Msl HECIIOKHBIX T'€OMETPUYECKUX 3aJady C ONOpoi Ha
QJITOPUTM YyUEOHBIX JIeHCTBUH.
IlpumeHsiTh  TOJNy4YEHHbIE  3HaHWS  [PU  pELICHUHU
TeOMETPUUECKUX U MPAKTUYECKUX 3a/1a4 [IPU HE0OXO0IUMOCTH
C HaIIPaBJISIOLIEH TOMOIIBIO.
3HAKOMHUTBCS C MCTOPUEN PAa3BUTHUSA TEOMETPUMU.
Inomans. [TonsTre 06 oO1el TeOpUH IIIOLIA/IH. OBjaeBaTh NEPBHYHBIMH NPeEACTaABJIeHUAMH 00 0O0mIeit
Haxo:xnenune @dopmMynbl A8 MIJIOMIAAM  TPEYrojibHUKA, MapajjiesorpaMmma. |Teopud IUlomagud  (Mepbl), ¢opMyJupoBaTh CBOWCTBA
nJiomanaei *OTHolleHUe MIoIae TPEYroJbHUKOB ¢ OOIIMM OCHOBAHUEM | IUIOIIAIH, BBICHATH UX HATJIHBIA CMBICII.
TPeyroJibHUKOB WM o01Ielt BBICOTOM. [Ipumensats  ¢opMyasl  MioUagud  HapaiesorpaMmMma,
U MHOTOYTOJIbHBIX |Bblunciienne miomaneil cioXXHeIX GUryp uyepes pazOuMeHHe Ha|TpeyroyibHMKa, Tpalelud C OMNOpoil Ha CHPaBOYHYIO
¢uryp. [laomaanm |yacTu U 1ocTpoeHHE. * UH(pOPMALIHUIO.
nono0HbIX puryp |Ilnomanu guryp Ha kiaeruaToi Oymare. IIpumensaTs (bopMyIIbl IUIOIAN BBIITYKJIOTO

(14 1)

[Tnomaau nono6HbIX Guryp. Beruucnenue miomaaei. 3amauu ¢
MPaKTUYECKUM cojepkaHueM. *PerieHue 3agad ¢ MOMOUIBbIO
METO/a BCIIOMOTaTeIbHOM TUIoImaay. *

YeTBIPEXYTOJIbHUKA YEPE3 AMATOHAIU U YIoJl MEXAy HUMH C
OIOPOI Ha CTIPAaBOYHYI0 HH(POPMAIHIO.

Haxomauth 1iomaan ¢uryp, u300pakEHHbIX Ha KIETYaTON
Oymare, HCIOJIb30BaTh Pa30UEHNE HA YACTH U JOCTPOCHHE.
Pa30upars npuMepnl HCIOJIB30BAHUS BCIIOMOTaTENbHON
IUIOLIA/IN JUIS PEIIEHUsI TeOMETPUYECKUX 3a/1ad.

HaxomuTh 1uomaau moA00HBIX (uUryp ¢ omopoil Ha
CIIPaBOYHYIO0 HH(POPMAIIHIO.

BoruncasiTe 1I0IAAN Pa3InYHbBIX MHOTOYTOJBHBIX (DUTYD.
Pemartp 3a1aum Ha IUIOMIAIb C IPAKTUUYECKUM COJEpKAHUEM




II0CJI€ COBMCCTHOI'O aHaJIn3a.

Teopema Teopema Iludaropa, e€ mokazarensctBO u mnpumeHnenue. | PopmynupoBars teopemy I[ludaropa, mcmoab3oBarh e€ B
IIudgaropa u O6patHas Teopema [udaropa. MPAKTUYECKUX BBIUUCIIEHUSX.
Hayaja Omnpenenenre TPUTOHOMETPUYECKUX (PYHKIMI ocTporo yria,|BiageTb  MNOHATHSAMH — TPUTOHOMETPUYECKUX  (DyHKUUN
TPUTOHOMETPUM TPUTOHOMETPUUECKUE  COOTHOLIEHMSI B IPSIMOYTOJIBHOM [ OCTPOTIO YIJIa, IPOBEPSITh UX KOPPEKTHOCTb.
(10 v) TpeyroibHuke. OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. BbIBOAUTH  TPUTOHOMETPUYECKHE COOTHOUICHUS B
CooTHomIeHHUs  MEXAYy CTOPOHAMH B  IPSAMOYIOJbHBIX | [IPIMOYIOJIbHOM TPEYTOJbHUKE C OIOPOM Ha CIPaBOYHYIO
TpeyroJibHUKax ¢ yriamu B 45° u 45°; 30° u 60°. uHdopmaIuro.
HccnenoBath  COOTHOLIEHUS  MEXIy  CTOPOHAaMU B
PSIMOYTOJIBHBIX TPEYroJIbHUKAX ¢ yriaamu B 45° u 45°; 30° u
60° ¢ HaMmPaBIIAIONICH MTOMOIIIBIO.
Hcnoan3oBate  (QopMysbl NpPUBEAECHUS U OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKIECTBO JUIsl HAXOXKICHUS
COOTHOUICHUH MEXIy TPUTOHOMETPUYECKUMHU (YHKIUSIMU
pPa3IMYHBIX OCTPBIX YIVIOB C ONOpPOM Ha CIPAaBOYHYIO
uHdopMaIuto.
IIpumeHsITH TOJyYEHHBIE 3HAHUS U YMEHUS IPU pEIICHUU
NPaKTUYECKUX 3a4ad (IpU HEOoOXOAMMOCTH C ONOpPOM Ha
QITOPUTM MPABUIIA).
3HAKOMHTBCS ¢ MCTOPUEH Pa3BUTHS TEOMETPHH.
Yrasl B BrnucanHble ¥ LIEHTpalIbHBIE YTJIbl, YTOJI MEXAY KacaTeJbHON U | DOpMyJHPOBATHL OCHOBHBIE OINPEEIICHUS, CBSI3aHHBIE C
OKPY’KHOCTH. XOpAOH. yriaamu B Kpyre (BIIMCAHHBINA yToJl, IEHTPATbHBIN YTOM).
Bnucannsbie VYTibl MeXAY XOp/laMu U CEKYLIUMHU. HaxoauTh BOMCAHHBIE YIJIbI, ONMMpPAIOLIMECS HA OJHY AYTY,
U ONMCAHHbIE Brnucannble u onucaHHbIE YETHIPEXYTONbHUKH, UX MPU3HAKU U | BBIYMCJSITH YTIJIbl C IOMOIIBIO TEOPEMBI O BIMCAHHBIX YIJIAX,
YeTBIPEXYroJbLHUK |CBOMCTBA. IIpuMeHeHHWe HSTUX CBOWCTB TMpH  PELICHUU |TEOPEMBl O BIHMCAHHOM YETHIPEXYTOJIbHUKE, TEOPEMBI O
u. reOMETPUUYECKUX 3aa4. LEHTPAJbHOM yIJIe MNpHU HEOOXOAUMOCTH C BH3YalbHOM
KacareabHbie B3anmHoe pacnonokeHue ByX OKpyxkHocte. Kacanue|onmopoi.
K OKPY’KHOCTH. OKpPYXHOCTEM. HccaenoBarb, B TOM 4YHCIE C TMOMOIIBIO LU(MPOBBIX
Kacanue pPECypCcOB, BIHMCAHHbIE M OIMCAHHBIE YETHIPEXYTOJIbHUKH,
OKPYKHOCTeH BBIBOJUTH WX CBOMCTBA M IPHU3HAKU IIOCJIE€ COBMECTHOTO
(13 4) aHaau3a.

Hcnonab3oBaTh 3TU CBOWCTBA M MNPU3HAKM IIPU PELIECHUN




3aaad.

IToBTOpEHMUE,
00001IeHNE
3HAHMH
44)

[ToBTOpEHHE OCHOBHBIX MOHSATUM M METOAOB KypcoB 7 U &
KJIacCcoB, 00001IeHNEe 3HAHNN.

Pemartn 3aJa4YM Ha IMOBTOPCHHUEC, WIUIIOCTPUPYIOIIHE CBA3U
MCXKAY pa3jIMUHbIMU YaCTsAMHU KypcCa.

9 kyacc (He MeHee 68 4)

Ha3Banue
pa3aena (TemMbl)
Kypca (4ucio

OcHOBHOe coiep:KkaHue

OcHOBHBIE BU/IbI 1eATEIbHOCTH 00y4YAKIIHNXCS

4acoB)

Tpuronomerpusi. |Omnpenenenue TpuroHomerpuueckux (GyHkmuii yrinos ot 0° mo | d@opMyJupoBaTh  OnpeaeeHUsi  TPUTOHOMETPHUECKUX

Teopembl 180°. Kocunyc u cuHyc mpsiMoro u Tymoro yria. Teopema|(yHKUMH TYNbIX U OPSIMBIX YIJIOB C BU3YaJIbHOW OMOPOH.

KOCHHYCOB M KocuHycoB. (O000mEnHas) Teopema CUHYCOB (¢ paaumycoM | DopMyIupoBaTh TEOPEMY KOCHHYCOB M TEOPEMY CHHYCOB (C

CHHYCOB. OMMCAaHHOM OKpPYXXHOCTH). HaxoxaeHue JUIMH CTOPOH H |paJnyCOM OMHCAHHOW OKPY>KHOCTH).

Pemenue BEJIMYMH YTIJI0B TPEYTOJIBHUKOB. Pemiath TpPEyrojpHUKM C ONOPOM Ha aNrOPUTM Y4YeOHBIX

TPEyroJbHUKOB dopMyna MJIOMIAAA TPEYTOJIbHUKA Yepe3 JIBE€ CTOPOHBI M YIoJl | ACHCTBUM.

(16 u) Mexay HUMU. PopMyra IUIOMAAU YETBIPEXYTOJIbHUKA yepe3 ero |Pemate  mpakTuyeckue — 3agadyu, CBOAfAIIMeCHd K
JMaroHalld U YToll MEKy HUMHU. HAXO0KICHUIO PA3JINYHBIX 3JIEMEHTOB TPEYTroJbHUKA.
[IpakTHueckoe NpUMEHEHNE JOKa3aHHBIX TEOPEM.

IIpeodpasoBanune | *[lonsTHE O MpEeoOpazoBaHUM TOAOOUS. OcBauBathb NMOHATHE npeoOpa3oBaHUs noao0us.

noxoous. CoOTBETCTBEHHBIE AJIEMEHTHI TOJJOOHBIX UTYD. HccnenoBarh OTHOIIEHUE JIMHEHHBIX 2JIEMEHTOB (DUTYp TpHU

MeTpuueckue Teopema o0 mpouw3BeneHHH OTPE3KOB XOpJ, Teopema o |mpeodpasoBanuu moaoous. HaxoauTs mpuMepsl o100 B

COOTHOLIEHUA B IIPOM3BEACHNN OTPE3KOB CEKYIIMX, TEOpeMa O KBaApaTe |OKPYKaIOLIEN 1€HCTBUTENBHOCTH.

OKPYKHOCTH kacarenbHOU. IlprMeHeHMe B peHmleHMM TI'e€OMETPUYECKUX | “BBIBOAMTH METPUYECKHE COOTHOIIEHUS MEXKIY OTpE3KaMH

(10 v) 3amay. * XOpJA, CEKyIIMX W KacaTelbHbIX C WCIOJb30BAHUEM

BITMCAHHBIX YIJIOB M MOJOOHBIX TPEYTOJILHUKOB.
PemiaTe reomMeTrpudeckue 3aJadud WU 3aJa4d U3 PEATBHOU
KHU3HH C UCITIOJIb30BAaHUEM MOJOOHBIX TPEYTOJIbHUKOB. *




BekTopsl OmnpeneneHne BEKTOPOB, CJIOXEHHUE M Pa3HOCTb BEKTOPOB, | Mcmoab30BaTh BEKTOPbl KaK HAIPaBJIEHHBIE OTPE3KH,
(12 v) YMHOXE€HHUE BEKTOPA Ha YUCIIO. HCCJIET0BATH reOMETPUYECKUI (mepemeriexue) u
@uU3HYECKUI U T€OMETPUYECKUI CMBICI BEKTOPOB. ¢usnyeckuid (cuia) CMBICIBI BEKTOPOB C ONOpOH Ha
Pa3noxkenne BekTopa 1O JABYM HEKOJUIMHEAPHBIM BEKTOPAM. | BOIIPOCHBIN IJIAH.
Koopaunats! BekTopa. 3HaTh omnpeaeeHusi CyMMbl U Pa3HOCTH BEKTOPOB,
CkanspHoe NpPOU3BEACHUE BEKTOPOB, €ro IPUMEHEHUE JUISl | YMHOXKEHUS BEKTOpa Ha 4UCIIO, HCCJIeI0BATh
HaXOKJIECHUS JUINH U YTJIOB. TEOMETPHUSCKUN U (U3HUYECKUN CMBICIBI ATHX OTEPAITHii.
Pewrenue 3a1a4d ¢ nOMOIIBIO BEKTOPOB. Pematp reomerpuyeckue 3ajadyd € MCIHOJIb30BaHUEM
[IpuMeHeHHEe BEKTOPOB Ul PELICHMS 3aJad KUHEMATHKU H|BEKTOPOB.
MEXaHUKHU. PackiaaapiBaTh BEKTOp 1O JIBYM HEKOJUIMHEApHBIM
BEKTOpaM.
Hcnonb3oBaTh  CKaJIIpPHOE  NIPOU3BEICHUE  BEKTOPOB,
BbIBOJIMTH €TI0 OCHOBHBIE CBOMCTBA.
BbIyHCasATh CyMMy, Pa3HOCTb U CKaJsIpHOE IPOU3BEIACHUE
BEKTOPOB B KOOPJIHMHATAX.
IIpuMeHsITh CKAJIIpPHOE MPOU3BEACHHE I HAXOXKIACHUS
JUIVH U YIJIOB.
JexkapToBbl JlexapToBBI KOOPAMHATHI TOYEK Ha MJIOCKOCTH. OcBanBaTh NOHSITHE NPSIMOYIOJIBHON CUCTEMBI KOOPJIMHAT,
KOOpPAMHATBHI  Ha| *YpaBHeHue npsAMOM.* YTiioBoM KO3(QPUIMEHT, TaHI€HC YIJIa|JeKapTOBBIX KOOPAUHAT TOUYKH.
IJIOCKOCTH HAaKJIOHA, TapaJlJIeIbHbIE U IEPIECHANKYIISIPHBIE TIPSIMBIE. HccaenoBarb ypaBHEHHE NPSAMON M OKPYKHOCTU C OIOPOU
9 ) VYpaBHeHue OkpykHOCTH. HaxoaeHne KOOpAMHAT TOYEK | HAa BOMPOCHBIN IJIaH.

IIEPECEYEHUS OKPY>KHOCTH U ITPSIMOH.
MeTo KOOpAMHAT IPU PEILIEHUU T€OMETPUUYECKUX 3a/1ad.
Hcnonp30BaHne METOJa KOOPAMHAT B IIPAKTUYECKUX 3a/1a4ax

HaxoauTs HeHTp U paanyc OKpYKHOCTH I10 €€ ypPaBHEHHUIO.
Pemath 3agauyM Ha HAaXOXKICHUE TOYEK IEPEeCeUEHUs
IPSIMBIX U OKPYKHOCTEN C IIOMOILBIO METO/1a KOOPAMHAT.
Hcnonab3oBaTh CBOMCTBA YIVIOBOTO KO3(@uIeHTa mpsiMoin
IpU pEUIeHUH 3ajad, s ONPEACIICHUS PaCIONIOKEHUS
MIPSIMOM.

IIpumeHsITH KOOPAUHATHI IIPH PELIEHUU FE€OMETPUUECKUX U
MPaKTUYECKUX 3a/1ad, Uil TOCTPOEHUS MaTeMaTHYeCKHX
MOJIENIEHN peasIbHBIX 3a/1a4 («METOJ KOOPIAUHATY).
IMoab3oBaTbest 11 TOCTPOCHHMSIT M MCCIEAOBaHUMN
U(GPOBBIMU PECYPCAMHU.

3HAKOMHUTBCS C HCTOPHEH Pa3BUTHS F€OMETPUU




IIpaBuibHbIE
MHOI0YI'0JIbHUKH.
Jlnuna
OKPY’KHOCTH M
IVIOLIAAb Kpyra.
Boruuciaenue
Ioaaen

(8 1)

HpaBI/IJIBHBIe MHOI'OYT'OJIbHUKH, BBIYUCJICHUC HX 3SJICMCHTOB.
Yucino m ¥ JUIMHA OKPYXXHOCTH. JlIMHA JYI'M OKpPY>KHOCTH.
Pannannas mepa yria.

[Inomany kpyra M €ro 53J€MEHTOB (CEKTOpa M CETrMEHTA).
Brruncnenue miomanaeit Guryp, BKIIIOYAIOMIUX JIEMEHTHI KpyTa.

dopmyaupoBaTh onpenecHue
MHOT'OYTOJIbHUKOB, HAXOJAUTh UX 3JIEMEHTHI.
IMoab30BaTBCHA MMOHATUEM JJIMHBI OKPY>KHOCTH, BBEJIEHHBIM
C MOMOUIBIO IPaBUJIBHBIX MHOTOYTOJIBHUKOB, ONpeaesATh
YHCIIO TT, JJIMHY AYTH U paJIMaHHYI0 Mepy yrIia 1o oopasity.
IIpoBoauTh mepexoa OT paJuaHHON MEpHI yIiia K IpagyCHOU
¥ HA00OpOT MO BU3YyaJIbHOU OMOpe.

OnpeneasaTs II0IALb KpyTa.

BoiBoauTh hopmMyiibl (B rpagyCHON U paAaHHON Mepe) IS
JUIMH JyT, IUIOIIAJEH CEKTOPOB M CETMEHTOB C ONOPOM Ha
BOIIPOCHBIH IJIaH.

Boruncasite miomand  GuUryp, BKIIOYAIONUX AJIEMEHTHI
OKpPYXXHOCTH  (Kpyra) C ONOpOMl Ha  CIOPaBOYHYIO
UH(POPMALIHIO.

HaxoauTp mioniaam B 3aa4ax peajibHON XKU3HU.

IpaBUJIbHBIX

JABukeHust
IUVIOCKOCTH
(64)

*[lonsiTHE O ABM)KEHUHU TUIOCKOCTH.

[TapannensHblil mepeHoC, MOBOPOT M cUMMETpusi. OCH U LIEHTPHI
CUMMETPUHU.

[Ipocreiime npuMeHEeHUs B PEIIEHUH 3a/1a4 *,

Pa3oupary  npumepsl,  WUIIOCTPUPYIOLIME  IOHATHUSA
JBUKECHMSI, IEHTPOB U OCEH CUMMETPUHU.

®opMyJMPOBATH ONPEIECICHUS IAPAJIICIBHOIO IIEPEHOCA,
[IOBOpPOTA U OCEBOM CHUMMETPUU C BU3YaIbHOW OIIOPOM.
HaxoauTh HEMOJABUKHbBIE TOUKH 110 00pa3Iy.

HaxoanTh LIEHTPB! U OCH CUMMETpUil IpocTeHIIuX GUryp mno
oOpasiry.

*[IpuMeHsATH NapaJUIeIbHBII MEPEHOC M CUMMETPUIO IIpU
peLIeHNH TeOMEeTPUYECKUX 3a/1a4 (pa30uparh IpUMEpHI).
Hcnoan3oBaTh /17151 HOCTPOCHUS U UCCIIE0OBaHUN IIUPPOBBIE
pecypchl. *

IoBTOpEHUE,
00001IEHME,
cucTeMaTH3alus
3HAHMH

(74)

[ToBTOpEHNE OCHOBHBIX TMOHSITUH W METONOB KypcoB 7—9
KJIacCOB, 0000IIIEHHE U CUCTEMATH3AIM 3HAHHH.
[Ipocreiimue reomeTpuyeckue QUIyppl U HX
N3mepenne reoMeTpuiecKiX BEeJTHYKH.
TpeyroapHUKH.

[TapannensHble U IEPICHIUKYISIPHBIE TIPSIMBIC.

CBOWCTBA.

OnepupoBaTh MOHATUAME: (UTYpa, TOUKA, IpsMas, yroi,
MHOTOYTOJIbHUK, PaBHOOEIPEHHBII W  PaBHOCTOPOHHUI
TPEYTOJIbHUKH, TPAMOYTOJBHBIM TPEYrOJbHHUK, MEINaHa,
OucceKTpuca W BBICOTa TPEYTOJIbHUKA, MHapajjiesorpamm,
poMO, TNpSMOYTOJBHUK, KBaJpar, Tpamemus; OKPY>KHOCTb,
KacaTeNbHasl; paBEHCTBO U MOJ00He (PUryp, TPeyroJbHUKOB;




OkpyxHOCTb U Kpyr. l'eomeTpuueckue MOCTPOCHHUs. YTIbl B

OKpPY’KHOCTH. BmucaHHble M ONHCaHHBIE  OKPYXXHOCTH
MHOI'OYT'OJIbHUKOB.

[Ipsimast U OKpPY>KHOCTB.

YeThIpEXYroJIbHUKN. Bnucanneie u OIIMCAaHHBIC
YETBIPEXYTOJIbHUKH.

Teopema [Tudaropa n Hagana Tpuronometpuu. Permenne oommx
TPEYTOJIbHUKOB.
HpaBI/IJIBHBIe MHOI'OYT'OJIbHUKH.

[IpeobpazoBanus IUIOCKOCTH. JBrxeHus. [TonoGwue.
CummMmertpust.
IImomane. Bemucnenue 1wiomanein. Ihiomagym 1momoOHBIX

buryp.
JlexapTOBbI KOOPIMHATBI HA TUIOCKOCTH.
BekTopsl Ha IIOCKOCTH.

NapajuleIbHOCTh U NEPHEHAUKYISIPHOCTh IPSMBIX, YOl
MEXIy NpPAMBIMH, CHMMETPHS OTHOCUTEIBHO TOYKH U
NpsIMOW; JJIMHA, PAcCTOSHME, BEIWYMHA YIJIa, IUIOLIAb,
HEPUMETP.

HUcnonb3oBars  ¢opmyabl: 1nepumMerpa M IUIOWAAU
MHOTOYI'OJIbHUKOB, [UIMHBI OKPYXXHOCTH M IUIOINAIU KpyTa,
00BEMa PSMOYTOJIBHOTO MapajliesIenune s1a.

OnepupoBaTh NOHATHAMM: IPSAMOYIOJbHas CHUCTEMA
KOOPJAUHAT, BEKTOP; MCNOJb30BaTh JOTH IOHATHA JJIA
IPEICTaBICHNs JaHHBIX U PEUICHMs 3a/1ad, B TOM YHCIE U3
JIPYTUX Y4EOHBIX MIPEIMETOB.

Pemiatp 3ajaum Ha TOBTOPEHHE OCHOBHBIX IIOHATHUH,
WUTIOCTPALIMIO CBSI3€H MEXIy pa3iMYHbIMH YacTsIMH Kypca.
Boi0upaTs MeTo Ul pELLIEHUS 3a1a4uu.

PemaTh 3a1a4u 13 IOBCEAHEBHON KU3HU.

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA»

7 kaacc (He meHee 34 4)

Ha3zpanue
pasaesa (Tembl)
(4MCJI0 YacoB)

OcHoBHOE CoAECpPKaAHUEC

XapaKTepncTnKa HEATECJIbHOCTH Oﬁy‘{alOllll/IXCﬂ

IIpeacrasiienue
JAHHbIX

(79)

[lpencraBienne naHHBIX B Tabmumax. [IpakTuueckue
BBIUMCJICHHUS] 1O TaOMUYHBIM JaHHBIM. [3BieueHue u
UHTepHpeTanys TaONWYHbIX JaHHBIX. [IpakTHueckas paborta
«Tadomuuey.

['padguueckoe mnpeacTaBieHUE NTAaHHBIX B BHJE KpPYTOBBIX,
CTOJNOMKOBBIX  (cTONMOYaThIX)  nuarpamMM.  YrteHue u

OcBanBathb Ha 0a3zoBoM YPOBHeE €rocoobl
NpEaACTaBICHUA CTATUCTUYCCKUX MOAHHBIX H YHCJIOBBIX

MAaCCUMBOB C IIOMOIIIBIO Ta6.HI/II_[ n auarpaMm  C
HCIIOJIB30BAHHUEM  AKTYAJIIBHBIX W  BAaXXHBIX JAHHBIX
(ILCMOl"pa(I)I/I‘{eCKI/IC JaHHBIC, IMPOU3BOJACTBO

MPOMBIIIUIEHHON M CEJIbCKOXO3SIMCTBEHHON MPOTYKIINH,




IIOCTPOEHUE neMorpapuuecKux
JIarpamMM.

[TpakTudeckas pabota «Jluarpammeny.

auarpamMm.  IIpumepsl

0OIIeCTBEHHBIE U IPUPOAHBIC SIBJICHUS).

M3yyatr Metoabl pabOTbl C  TaOJWYHBIMH U
rpaUYeCKUMU TPEICTABICHUSIMH JTaHHBIX C MOMOIIBIO
IU(POBBIX PECypcoB B XOJi¢ MPAKTHYECKUX PpadoT (C
HAIPAaBJIAIOIIEH TOMOIIBIO).

OnucarejbHas
CTATHCTHKA
8 4)

Yucnossie HaOopbl. CpenHee apupMeTuiecKoe.

Menauana 9uciIoBOro Habopa. Y CTOMYMBOCTh MEIUAHBI.
[TpakTiueckas pabota «CpeaHue 3HAUCHUS.

Haubonpiiee u HamMmeHbllee 3HAYEHUS YUCIOBOTO Habopa.
Pa3max.

OcBanBaTh Ha 0a30BOM YPOBHE NMOHSITHSI: YHCIOBOU
HaOoOp, Mepa ICHTPAIbHON TEHICHIMH (Mepa IeHTpa), B
TOM YHUCIIE CpeliHee apudmMeTndeckoe, MenaHa.
OnucpiBaTh CTAaTUCTUYECKHME JAHHBIE C TOMOIIBIO
cpenHero apudmMernyeckoro U MeAuansl. Pemats 3axauun
(c WCIONB30BaHMEM 3PUTCILHON HATJSIIHOCTH W/WJIH
BEepOAIBHOM OTOPHI)

HN3yyars cBOMCTBA CPEIHUX, B TOM YHCIIE C IIOMOIIBIO
U(POBBIX PECypcoB, B XOJAe MPaKTHUUECKUX padoT, (c
HAIPAaBJIAIOIIEH TOMOIIIBIO).

OcBanBaTh Ha 6230BOM ypOBHe MOHSITHA: HauOOJIbIlIEee
Y HaWMEHbIIIee 3HAYCHUsI YMCIIOBOTO MacCHBa, pa3Max.
Pemarp 3agaun Ha BBIOOp crioco0a ONMMCaHUS TaHHBIX B
COOTBETCTBUM C TPHUPOAOM JAHHBIX U  IEISIMH
MCCJIE0BAHUS C HAIIPABIISIIOLUIEH TOMOILBIO.

Cayuaiinas
H3MEHYUBOCTH
(6 1)

*CrnydaiiHass U3BMEHYMBOCTh (TpuMepsl). YacToTa 3HaUEeHUN B
MaccuBe AaHHbIX. [ pynnupoBka. ['ucrorpaMmel.
[TpakTnueckast pabota «CiydaiiHas "3MEHYUBOCTDY. *

*OQcBanBaTh NMOHATHA: YacTOTa 3HAUCHHWII B MacCUBE
JTAHHBIX, TPYIIAPOBKA JAHHBIX, TUCTOTpamMMa.

CTpouThb rucTorpamMmMmsl o o0pasiy

OcBauBaTh rpaduyecKue MpeacTaBIeHUs Pa3HbIX BUOB
CIy4YailHOM W3MEHYMBOCTH, B TOM YHUCJIE C IMOMOUIBIO
U(POBBIX PECYPCOB, B XOJI€ MPAKTUYECKON pabOTHL. *

BBenenue B
Teopuio rpados
(4 9)

*'pad, Bepmmna, pedpo. [IpeacraBnenue 3a1a4u ¢ TOMOIIBIO
rpada. CreneHp (BaJeHTHOCTH) BepIMHBL Yucno pébep u
cymmapHas crenenb BepiuH. Llens u nuki. [lyte B rpade.
[IpencraBnenne o cBsizHOCTU Tpada. O6xox rpada (diIepoB

*OcBauBaTh NOHATHS: Tpad, BepmuHa rpada, pedpo
rpada, cTerneHp (BaJIGHTHOCTh BEPIITUHBI), 1IEMb U ITUKIL.
OcBauBaTh NOHSITHA: NyThb B rpade, SUIEPOB MyTh,
00xon rpada, OpHEeHTUPOBAHHBIN rpad.




nyTh). [Ipencrasiienne o0 OpueHTHPOBAHHBIX rpadax. *

OOcy:xkgaTh pemieHMe 3a4a4¥  Ha IIOUCK CYMMBI
crereHeld BepmuH rpada, Ha MOUMCK o0Xxoxa rpada, Ha
NOWCK TyTed B  OPUEHTHPOBAHHBIX Tpadax ¢
HaIPaBJISIONIEH TOMOIIBIO.

OcBauBaTh CHOCOOBI TPEJACTABICHUS 3a1ad M3 Kypca
anreOpbl, TEOMETPHH, TEOPUH BEPOSTHOCTEH, IPYrHx
OpeIMETOB ¢ ToMolblo rpadoB  (KapThl, CXEMBI,
AIIEKTPUUYECKUE IIETH, (YHKIHUOHAIBHBIC COOTBETCTBHS)
Ha rnpumepax. *

BepositHOCTB M

*Cny4aifHbIil ONBIT W CilydaiiHoe coObiTne. BeposTHOCTh U

*OcBauBaTh NMOHATHS: CIy4YalHBIN ONBIT U CIy4yalHOE

4yacToTa yacToTa COObITHS. Posb ManoBEpOSTHBIX W NPAKTUYECKU | COOBITHE, MaJOBEPOATHOE U INPAKTHUECKU JIOCTOBEPHOE

CJIy4aiiHOT 0 JIOCTOBEPHBIX COOBITHI B MpUpoje U B oOmecTBe. MoHera u | coObITHE.

coOBITHA UrpaibHasi KOCTb B TEOPUU BEPOSATHOCTEH. M3yyaTh 3HAYMMOCTb MAaJOBEPOSTHBIX COOBITUH B

4 9) [IpakTuyeckas padora «HacToTa BeIIaEHHS Opia».™ npupoJie M OOIIECTBE HAa BaXKHBIX NpUMEpax (aBapwd,
HECUacTHbIE cily4au, 3aluTa NePCOHATIBHON
nH(popMaluu, nepeaayda JaHHbIX).
M3yuath poib KJIACCUYECKUX BEPOSTHOCTHBIX MOZEIEH
(MOHeTa, UrpajgbHasi KOCThb) B TEOPUU BEPOSTHOCTEH.
Ha6monaTts W m3y4yaTrhb 4YacTOTY COOBITHH B IPOCTBHIX
HKCIIEPUMEHTax, B TOM 4YHCII€ C MOMOILIBIO LU(POBBIX
pecypcoB, B X0/1e MPaKTU4YeCKO paboThL. *

O0o00menue, [IpencraBnenne  paHHbiX.  OmnwucarenbHass — craTUcTUKA. | [OBTOPATHL M3YUYEHHOE U BBICTPAMBAThL CUCTEMY

KOHTPOJIb BeposiTHOCTB ci1y4aiiHOro COOBITHS. 3HAHUH.

Sy Pemats 3aaum Ha PEICTABICHUE U OMMCAHUE JaHHBIX

c MIOMOIIBIO U3yUYEHHBIX XapaKTePUCTUK c
HaITpaBJISAOIIEH TOMOIIBIO.
O0cy:xnaTn NpuMepsbI CIIy4aiHbIX coOBITHIA,

MaJOBEPOATHBIX ~ W MPAKTUYECKH  JIOCTOBEPHBIX
CIly4aliHBIX COOBITHH, UX PO B MPHUPOJE M >KU3HU
YyesoBeKa

8 kiacc (He menee 34 4)




Ha3zpanue
pa3aena (Tembl)
(4K CJI0 YacoB)

OcHoBHOe coep:KkaHue

XapakTepucTHKA eI TeJIbHOCTH 00y4al0IIMXCS

IloBTOpEHME
Kypca 7 kjaacca
(44)

[IpencraBnenne  paHHbIX.  OmnwMcarenabHass — CTATHUCTHKA.
Crnyyaiinas n3meHunBocTh. CpeiHHe YnCcI0BOro Habopa.
Crnyuaiinble COOBITHSL. BepostHOCTH M 4acTOTHI.
Knaccuueckne Mozenu TEOpHH BEPOSTHOCTEH: MOHETAa H
UTPAIIbHASL KOCTb.

I[loBTOPATH HU3Y4YEHHOE U BBICTPAMBATHL CHCTEMY
3HAHUU.
Pemate 3amaum (Mo Bu3yaJdbHOW omope) Ha

MPEACTABICHUE M ONHMCAHUE JAHHBIX
MU3YUYEHHBIX XapaKTEPUCTHK.

Pemiate 3agaum (Mo BH3YyaJbHOl  omope) Ha
IIPEACTABJIICHUE TPYIIIHPOBAHHBIX JAHHBIX M OIKMCAHUE
CIy4yallHOM U3MEHUYHUBOCTH.
Pemats 3amaum  (mo
onpeneIeHue YacTOThI CIIy4alHbIX
o0cyxaeHne IPUMEPOB CIIy4aiHBIX COOBITHH,
MaJIOBEPOSATHBIX u MPaKTUYECKU JIOCTOBEPHBIX
CIIy4aliHBIX COOBITHI, WX POJIM B MPHPOJAEC M >KU3HU
YeJI0BEKa.

C IIOMOIIBIO

BHU3yaJbHOH omope) Ha

COOBITHH,

OnucarejibHast *Otknonenus. Jlucnepcus yucinoBoro Habopa. CranmaptHoe | *OcBamBaTh MOHATHS: JUCHEPCHUS M CTaHJAPTHOE
CTATHCTHKA. OTKJIOHEHHUE YUCIOBOro Habopa. JluarpaMmsl pacceuBaHus. * OTKJIOHEHHUE, HCIIONb30BaTh 3TH XapaKTEPUCTUKU IS
PacceuBanue ONMCAHUS PACCEUBAHUSI TAaHHBIX.
AAHHBIX YyacTBOBaTh B 00CY:KA€HHU THNOTE3bI 00 OTCYTCTBUU
4 4) VI HAJIMYUHU CBSA3U 110 AMArpaMMaM pacCEUBaHMUS.
CTpouTh jAMarpaMMbl pPacCeMBaHUS IO HMEIOIIUMCS
JAaHHBIM, B TOM 4YHCJI€ C TIOMOIIbIO KOMIIbIOTEpa (mocie
COBMECTHOT'O aHalu3a).*
MHuoxecTBa MHoxecTBO, moaMHOXkecTBo. Ornepanuu HaJg MHOXecTBaMH: | OcBamBATh MOHSITHS: MHOXECTBO, 3JIEMEHT MHOKECTBA,
(4 49) o0benuHeHne,  mepeceueHue,  npomoysiHeHue.  CBOWCTBa | MOJAMHOMKECTBO.
ornepauui HaJl MHOXECTBaMHU: NIEPEMECTUTENBHOE, | BBINOJIHATH onepauuu HaJl MHO>KECTBAMHU:
coueTaTesbHOe, paclpeaeuTeNbHOE, BKIIOUSHHUS. o0beAHEeHNE, TIepeceYeHne, J0MOoJIHEeHuE (110 00pasiry).
['paduueckoe npeacTaBiIeHre MHOXKECTB. Hcnoab3oBaTh CBOICTBA: [IEPEMECTUTENBHOE,




COUETATENIbHOE, paclpeAeIuTeNbHOE, BKIOYEHUS (C
MCIIOJIb30BaHUEM BU3YAJIbHOH OIMOPHI).

Hcnoab3oBaTh rpaduueckoe NpeACTaBICHUE MHOXKECTB
IIPU OINMCAaHUM PEAIbHBIX IPOLECCOB U SBJICHUM, IpPU
PELICHUH 3a]1a4 U3 JPYTUX Y4eOHBIX MTPEIMETOB U KypCOB

(c UCIOJIb30BaHKEM BU3YaJIbHOM OIOPHI).

BepositHoCTH
CJIy4aiiHOT 0
coObITUS

(6 1)

DJleMeHTapHbIe COOBITHS. Ciyuaiinbie COOBITHSI.
bnaronpusTcrByromue 3JIEMEHTapHbIE COOBITHS.
BepositHocti  coObiTuii. OTBITEI ¢ PaBHOBO3MOXKHBIMU
3IIEMEHTAPHBIMH COOBITUSIMU. CTydaifHbIi BEIOOD.
[TpakTrueckast pabota « ONbITH C PABHOBO3MOXKHBIMH

9JICMCHTApHBIMU COOLITHSIMUY.

OcBauBatb Ha  0a30BOM  YpPOBHe  NOHATHS:
DIIEMEHTApHOE COOBITHE, CIIy4aifHOe COOBITHE Kak
COBOKYIMHOCTb  OJIarONpHUSATCTBYIOIIUX  JIEMEHTAPHBIX
COOBITHI, PABHOBO3MOXKHBIE JIIEMEHTAPHBIE COOBITHS.
PemaTth 3agaum Ha BBIUMCIIEHUE BEPOSTHOCTEH COOBITUI
[0 BEPOATHOCTSIM 3JIEMEHTApHBIX COOBITHM CIly4allHOTO
onbITa (C MCIOJIb30BAaHUEM 3pUTENILHOW HarsIHOCTH
U/Wn BepOATbHON OIIOPHI).

PemaTtp 3a7aun Ha BBIUMCIIEHUE BEPOSTHOCTEH COOBITUI
B ONbITAX C PaBHOBO3MOXHBIMU  3JIEMEHTapHBIMU
COOBITUSIMHM, B TOM YHUCIIE C IOMOIIBIO KOMIIbIOTEpa (C
UCTIOJIB30BAHUEM  3PHUTENBHON  HAISIIHOCTH — W/WIN
BepOAJIbHOM OMOPEI).

IIpoBoauThs M M3y4aThb ONBITHI C PABHOBO3MOXKHBIMHU
AJIEMEHTAPHBIMH COOBITUAMU (C UCHOJIB30BAHUEM MOHET,
UTpaTbHBIX KOCTeH, JIpYyTUxX Mojieneil)
B XOJle¢ MpakTHYecKoW paboThl (C HCHOIb30BAHUEM
BU3yaJIbHOW OTIOPHI).

BBenenue
Teopuio rpados
(44)

B

*IlepeBo.  CBolicTBa  JepeBa: €JUHCTBEHHOCTh  IYTH,
CYILLIECTBOBaHHE BHCSUEH BEPLIMHBI, CBA3b MEXAY YHCIOM
BEpILINH U yncioM péodep. [IpaBuno ymHoxenwus. *

*OQcBauBaTh NOHSITHS: JIepeBO Kak rpad Oe3 mukia,
BHCsAYas BepIIMHA (JUCT), BETBb JEpeBa, NyTh B JIEPEBE,
JaMeTp JepeBa.

HN3yuaTh cBolicTBa JepeBa: CyIIECTBOBAHUE BHUCSYEHN

BEPIINHBI, CIUHCTBEHHOCTh TYTH MEKAY JABYMS
BCpIIMHAMH, CBA3b MCXKAY 4YHCIIOM BEPIIMH W YHUCIOM
pEodep.

YuyacTBoBaTh B 00CY:KIEHHM pelleHUsl 3aJa4d Ha




MIOUCK W TIepEeUYHUCIICHHE MyTed B JepeBe, ONpejaeieHHe
Yuciia BEPIIMH Wik pEédep B nepeBe, 00X07 OMHAPHOTO
JIepeBa, B TOM 4UHCJIE€ C TPUMEHEHHEM IMpaBHIIa
YMHOKEHHSI. *

Cayyaiinbie
coObITHUS
8w

*[IpotuBonosioxkHOe  coObiThe.  Jlmarpamma  Dinepa.
OO0benuHeHue u 1nepeceueHue coObiTHil. HecoBmecTHbIE
cobOpiTus. @DopMmyna ciokeHus BeposiTHocTe. [IpaBuiio
YMHOXKEHHMSI ~ BEPOSATHOCTEH.  YCJIOBHAas  BEPOSATHOCTD.
HezaBucumbie  coObiTusa.  [lpencraBienue — ciayyaitHOTro
JKCIIEpUMEHTA B BUJE JiepeBa. *

*OcBanBaTh MNOHATHA: B3aMMHO IPOTHBOIOJIOKHBIE
COOBITHSI, OTEpaluu HaJl COOBITUSAMH, OOBEAMHECHUE U
nepeceveHre coObITHH, Auarpamma Oinepa (Dinepa—
BenHa), COBMECTHbIE U HECOBMECTHBIE COOBITHSL.
H3yuaTh TeopeMbl O BEPOSTHOCTH OOBEIMHEHHUS JIBYX
coObITHH ((hOPMYJIBI CITOKEHHS BEPOSTHOCTEH ).
YuyacTBOBaTh B 00CY:KI€HUH pelleHHs] 3271a4H, B TOM
quclie TEKCTOBBIE 3a7jaul Ha OIpE/eICHUE BEPOSTHOCTEH
O0BeAMHEHUS W TEPECeUeHUsi COOBITUH C MOMOIIBIO
YUCJIOBOW MpsIMOW, JAuarpamMMm Oiiepa, (OpMYyJIbl
CJIOKEHHSI BEPOSITHOCTEH.

OcBauBaTth MOHSITHUS: IIPaBUIIO YMHOXKCHHS
BEPOATHOCTEH, YCIOBHAas BEPOSITHOCTh, HE3aBUCHMBbIC
COOBITHSI IEPEBO CIIyHYalHOTO OIbITA.
M3yuaTh cBoiicTBa  (OmpejerneHus)
COOBITHH.

YuyacTBoBaTh B O0CYKACHHMHM peIICHHs 3aJa4d Ha
oTpeziesIeHUe U UCII0JIb30BAHNE HE3aBUCUMBIX COOBITHM.
YuyacTBoBaTh B O0CYKACHHMHM peIICHWs 3aJa4d Ha
MOMCK BEpOSITHOCTEH, B TOM 4YHUCIE YCJIOBHBIX, C
UCIOJIb30BaHUEM JIepeBa CIyyaiHOro onbiTa.*

HC3aBUCHUMBIX

0O000menue,
KOHTPO.JIb
4 )

[IpencraBnenne nanupix. OnucaTenbHas cTaTUCTHKA. ['padsbl.
BepostHocTh cily4aitHoro COOBITHSI. DNEeMEHThI
KOMOWHATOPHKH.

[MoBTOPATH M3YYCHHOE U BBICTPAMBATH CHCTEMY
3HAHUU.

Pemath 3a7a4yu Ha TpECTaBICHUE U ONMUCAaHUE JAaHHBIX
c MIOMOUIBIO U3Y4YEHHBIX  XapaKTepUCTHUK  (C
MCII0JIb30BaHUEM BU3YaJIbHOU OIMOPHI).

*Y4yacTBoBaTHL B O0CYKJACHHM peLICHUSI™ 3aja4M C
npuMeHeHneM rpados.




Pemiate 3agaum  Ha  HAXO0XJIEHUE  BEPOSITHOCTU
CIIy4aifHOrO COOBITHSA MO BEPOATHOCTSIM 3JEMEHTAPHBIX
COOBITHIA, B TOM YHCIIC B OINBITAX C PAaBHOBO3MOXKHBIMHU
AJIEMEHTapPHBIMU COOBITUSAMH (C BU3yaJIbHOU OTIOPOA).
*Y4yacTBoBaTh B 00CY:KICHHMH pelIeHUs1™ 3a4a4yM Ha
HAXO0XJICHUE BEPOSITHOCTEH 0ObEIUHEHHS U MTepeceueHus
COOBITHI, B TOM YHCIIC HE3aBUCHMBIX, C UCIOJIb30BAHUEM
rpadUyecKkux TMpPeJICTaBICHUM U JepeBa CIIy4alHOTO
OTIBITA.

*Y4yacTBoBaTh B 00CY:KI€HUH pelleHHs* 3aga4yu Ha
MepevrciieHne KOMOMHAIUH (YKclia MepecTaHOBOK, Yucia
COUETaHMIl), HA HAaXOXKICHHE BEPOATHOCTEH COOBITHI C
NpUMEHEHHEM KOMOMHATOPUKH, B TOM 4YHCIE C
UCIIOJIb30BaHUEM TpeyroybHuka [lackans.

9 kinacc (He MeHee 34 4)

Ha3zBpanue
pasnaesa (Tembl)
(4MCJI0 YacoB)

OcHoBHOE CoAECpPKaAHUC

XapaKTepncTnKa HEATECJIbHOCTH Oﬁy‘{alOllll/IXCﬂ

IToBTOpEHHE [IpencraBnenne  maHHbIX.  OmnwMcarenbHas — CTaTHUCTHKA.
Kypca 8 kiacca Onepaunu Hag coObITUsAMEU. He3aBUCUMOCTE COOBITHH.
(44)

IToBTOpsITH U3y4eHHOE M BBICTPAUBATH CHCTEMY
3HaHUM.

Pemats 3a1auu Ha IPEICTaBICHUE U ONIMUCAHUE IaHHBIX.
Pematp 3agauMm Ha  HaxXOXICHUE  BEPOSTHOCTEHN
00BbEeIMHEHNS U TIepecedeHus COOBITHH, B TOM 4YHCIEe
HE3aBHCHUMBIX, C  HCIOJb30BaHUEM  IpaduuecKux
IIPEJICTaBICHUN U JIEpeBa CIIy4aiiHOTO OIIbITA.

Pemath 3agauu Ha mnepeducieHue KOMOMHAIM (dyucia
NEPEeCTaHOBOK, YMCJIAa COYETaHWi), Ha HaXOXKICHUE
BEpPOSITHOCTEN cOOBITHI c [IPUMEHEHUEM
KOMOWHATOPUKH, B TOM YHCIE€ C HCHOJIb30BAHUEM
TpeyroyibHuKa [lackans




9J1eMeHTBI
KOMOMHATOPUKH
49)

Kom0OunaropHoe mnpaBuio yMHOxeHus. llepecTaHOBKH.
®dakropuan. CoueTaHuss U YUCIO coYeTaHHH. *TpeyrosbHHUK
[Mackans.* [IpakTuyeckas pabora «Bpruucnenne
BEPOATHOCTEH C MCMOJIb30BAaHUEM KOMOMHATOPHBIX (PYHKIIMI
AIIEKTPOHHBIX TAOJIHIIY.

OcBauBaTh Ha  0a30BOM  YpPOBHe  TOHATHSA:
KOMOMHATOPHOE TMPaBUJIO YMHOXEHUS, YIMOPAIOYCHHAs
mapa, TpoiKka OOBEKTOB, NEPECTaHOBKA, (haKTopual
quciia, COYETaHHWE, 4YHCIO COYETaHWM, *TpeyroiabHHUK
[MTackans.*

Pemars mnpocreiilmue 3agaum  Ha  [IEPEUYUCIICHUE
YHOPSIOYCHHBIX nap, TPOEK, NepevrCcICHIe
MEPECTAHOBOK W COYETAHUN DIIEMEHTOB PAa3JIMYHBIX
MHOXECTB (110 00pa3iy).

Pemarts mpocreiiime 3agaum Ha NPUMEHEHHUE 4YHCIIA
coueTaHuil B anredpe (COKpameEHHOe YMHOKCHHE, OMHOM
HproToHa) (¢ HanmpaBIIsIFOIIEH TTOMOIIBIO).

Pemath, mnpuMeHsii KOMOWHATOPHMKY, 3aJadyd Ha
BBIUMCJICHHE BEPOSTHOCTEH, B TOM YHCIE C MOMOIIbIO
AIIEKTPOHHBIX TAOIUI] B XOJ€ MPAKTHYECKOH PaboOTHI (C
BU3YaJbHOU OMOPOH).

I'eomeTpuueckas
BEPOATHOCTH
(4 9)

*['eomeTpuueckas BeposiTHOCTh. CiydaiiHbIi BRIOOpP TOUKH U3
¢Gurypsl Ha IJIOCKOCTH, U3 OTPE3Ka, U3 YT OKPY>KHOCTH. *

*OcBauBaTh NOHATHE T€OMETPUUECKON BEPOSTHOCTH.
YuacTBoBaTh B 00CYXKIEHHHM pelleHHsl 3aJa4d Ha
HAX0XJIEHUE BEPOSITHOCTEN B ONBITAX, NPEIACTABHUMBIX
KaK BBIOOp TOYEK M3 MHOIOYroOJIbHHMKA, Kpyra, OoTpeska
WIN AYTU OKPY>KHOCTH, YUCIIOBOTO MPOMEXKYTKA *

HUcnuiTanus
bepnyiu
(6 9)

Ucneitanne. VYcnex u Heygaua. Cepus HCHBITAaHUR 10
nepsoro ycnexa. HMcmoelrtanus bepnymm. BepostHOoCTH
coObiTuii B cepun wucnbiTanuid bepuymnu. Ilpaktuueckas
pabota «Vcnbitanus bepHynuy.

OcBauBaTh Ha 0230BOM YPOBHE MOHSITHA: UCIIBITAHUE,
AIIEMEHTapHOE COOBITHE B UCTIBITAHUHU (YCIIEX U Heyaayda),
cepus HCHBITaHWW, HACTYIUICHHME IIEPBOro  ycmexa
(meymaum), cepus ucnbiTanuii beprymm.

Pemars mpocreiimiue 3agauM Ha  HAXOXJEHHE
BEPOATHOCTEH COOBITHI B CEpUU UCTBITAHUI 10 TIEPBOTO
ycrmexa, B TOM YHCJI€ C MPUMEHEHHEM (DOPMYIIBI CyMMBI
r€OMETPUUYECKON MPOrpeccuu (C OMOPOM Ha CIPABOYHYIO
nH(popMaIu).

Pemiars  mpocreiimime 3agayd Ha  HAXOXIECHHE
BEPOATHOCTEM  JJEMEHTAPHBIX COOBITUH B  CEpUU




UCIBITaHUN bepHyiuiM, Ha HAaX0XICHHE BEPOSTHOCTU
ONPENENEHHOIO YHMCIIa YCHEXOB B CEPUM HCIIBITAHUN
bepHysum (¢ BU3yaJIbHOM OOPOiA).

HN3yyaTh B X0/1€ NPAKTHYECKOH PadoOThI, B TOM YHCIIE C
MOMOIIBIO HU(POBBIX PECYPCOB, CBOMCTBA BEPOSATHOCTH B
cepuu ucneiTanui bepuysnnu

Cayuaiinas
BeJIMYMHA
(6 1)

CinyvaiiHas BeJIMYMHA MW pPacCHpeelieHue BEPOSITHOCTEH.
Maremaruueckoe OXHMIAHHE W JUCIEPCHS  CIy4alHOH
BenMuuHbL. [lpuMeppl MareMaTuueckoro OXUIaHus Kak
TEOPETUYECKOI0 CPETHEr0 3HAYCHUS BEJINYNHBI.

[TonsTue o 3akoHe Oosbmux  yucen.  M3mepenue
BEpPOATHOCTEH C moMomibio 4yacTtoT. lIpumeHenue 3akoHa
OOJIBIINX YKCEN.

OcBonTh Ha 0a30BOM YpPOBHE NOHSITHUSI: ClydaiiHas
BEJINYNMHA, 3HAUYCHUE CIIy4aiiHOM BEJINYUHBI,
pacnpeneneHrue BeposiTHOCTEM.

HN3yuyats U o00Cy:KIaTh IPUMEPBI JTUCKPETHBIX U
HEMPEPBIBHBIX CIIYYaHBIX BEIMUUH (POCT, BEC YETIOBEKA,
YUCJIEHHOCTD HaceJeHUs, JIpyrue W3MEHYMBBIC
BEJIMYMHBI, pacCMaTpHUBaBIIMECS B Kypce CTATHCTUKH),
MOJICIIBHBIX ~ CIyYalHBIX  BEJIMYMH, CBS3aHHBIX CO
CIIy4aiiHBIMU oOmbITaMH (OpocaHue MOHETBHI, HTPalbHOM
KOCTH, CO CITy4alHBIM BEIOOPOM U T. II.).

OcBauBarh Ha  0a30BOM  yYpPOBHE  IOHATHA:
MaTeMaTUYECKOE OXKUJAHHUE CIy4allHOM BEIMYMHBI KakK

TEOpeTHYECKOoe cpeaHee  3HAYeHUe, JTUCTIepCHs
CJ'Iy‘-I&fIHOfI BCJIMYHMHBI KaK aHaJIor' IUCIICPCHUU YHUCIIOBOT'O
Habopa.

Pemate 3amaum Ha BBIUHCICHUE MAaTEMAaTHYECKOIO
OXKHMIAaHWS W  JUCIEPCUU  JUCKPETHOM  CIly4alHOU
BEJIMYUHBI 110 3aJJAHHOMY PAaCIpPEACIICHUIO, B TOM YHUCIIE
3ajjay, CBSI3aHHBIX CO CTPaxOBaHUEM U JOTepesiMH (C
HaIPaBJISIONICH TOMOIIIBIO).

3HAaKOMHMTBCSI C MAaTeMaTHYECKUM OXHUIAHUEM U
JIACIIEPCUEN HEKOTOPBIX PpACHpENeNIEHH, B TOM YHUCIE
pacipeneneHus Clly4ailHOM BEIIMYUHBI «UYUCIIO YCIIEXOB»
B CEpUU UCHBITAaHUN bepHysum.

M3yyaTrhb 4acToTy COOBITHS B  TMOBTOPSIOIIUXCS
CIIy4alHBIX ONBITAX KAK CIIyYalHYIO BEJIUYUHY.
3HAKOMHUTBCS C 3aKOHOM OoJbIIuMX uucen (B (opme




bepnymnm): 1npu OONBIIOM YHCIE ONBITOB 4YacToTa
coObITUS OJIM3KA K €r0 BEPOATHOCTH.

Pemats 3amaum  Ha U3MEpPEHHE BEPOATHOCTEH ¢
MOMOILBIO YaCTOT (C HaNpaBJIAIOLIEH TOMOIIBIO).
OOcyxnaTb  poiab  3aKoHa  OOJNIBIIMX  YHCel B
000CHOBaHUHU 4aCTOTHOTO MeToAa U3MEpEeHUus
BEPOSITHOCTEH.

OOcyxkmaTh 3aKOH OOJBIIMX YHCENT KaK IpOsBICHUE
CTaTUCTHYECKOW YCTOMYMBOCTU B U3MEHUMBBIX SBICHUSX,
poJb 3aKOHa OOJBIIMX YHUCEI B HPUPOAE M B JKU3HU
YesioBeKa.

0O000menue,
KOHTPOJIb
(10 v)

IIpencraBinenue  TaHHBIX.
BepositHOCTB CIIy4aifHOTO COOBITHS.
KoMOMHaTOpuku. CilydyaliHble BETMYMHBI U PaCIIPECIICHNUS.

OnucarenpHasd  CTaTUCTHKA.
OJIEMEHTHI

I[loBTOPSITH H3y4EHHOE U BBICTPAMBATH CHCTEMY
3HAHUH.

PemaTp 3a1a4u Ha IPEACTABICHUE U ONMCAHUE JTAHHBIX.
PemaTrr, 3amaum  Ha  HAaXOXJEHHUE  BEPOATHOCTEH
COOBITUH, B TOM YHCJIE B ONBITAX C PAaBHOBO3MOXHBIMHU
3JIEMEHTApPHBIMHU COOBITHSIMH, BEPOATHOCTEM
00bEIMHEHUSI W TEepPeceYeHUs: COOBITHM, BBIYUCIATDH
BEPOATHOCTM B  ONbITaX C CEPUAMU  CIy4alHBIX
UCIBITAaHUH
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