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TEMATHNYECKOE INTAHUPOBAHUE



PabGouas mporpamma 1o ydeOHOMY mnpeamery «Maremarukay (0a30BbIi
ypoBeHb) (mpemMeTHass obOmactb «Maremarnka uW  WHGOpMATHKa»)  (manee
COOTBETCTBEHHO — TIporpaMma IO MaTeMaTHuKe, MaTreéMaThKa) BKJIIOYAeT
MOSICHUTENIBHYIO  3aMKCKy, COMASp)KaHWe OOy4YeHUs, TUTAHUPYEMbIE pPE3yIbTaThl
OCBOCHUS TIPOTPAMMBI TT0 MaTeMaTHKe.

[TOACHUTEJIBHAA 3AIINCKA

Pabouass nporpaMma 10 MaTemaruke JUisi OOy4YaloIIMXCS C 3aJepPiKKON
ncuxuueckoro pazputus (ganee — 3I1P) Ha ypoBHE OCHOBHOTO 00IIETO 0Opa30BaHUS
MOJrOTOBJIEHa Ha ocHoBe denepasbHOrO TOCYAApPCTBEHHOIO 00pa30BaTENbHOIO
cTaHAapTa ocHOBHOro oOmero odpazoBanus (IIpuka3s Munnpocsemenust Poccun ot
31.05.2021 . Ne 287) (manee — DPI'OC OO0OO), denepanbHO ananTUPOBAHHOU
00pazoBaTeIbHOM TPOrpaMMbl OCHOBHOTO 00111eT0 00pa3oBaHusl JJIsi 00yUYaOIIMXCS C
OrpaHUYECHHBIMU BO3MOXKHOCTAMU 3710poBbs (IIprka3 Munnpocsemenus Poccun ot
24 nosiopst 2022 . Ne 1025), denepanbHOil paboyeit mporpaMMbl OCHOBHOTO OOIIEro
oOpa3oBaHus 1o yuyeOHOMy mpenmery «Maremarukay, denepanbHON MPOrpaMMbI
BOCIIUTAHM, C YYETOM PACHpECNIEHHBIX MO KJaccaM IMpPOBEPSEMBbIX TPeOOBaHUN K
pesynbrataM  ocBoeHusi ~ DenepanbHON  alanTUPOBAHHOW  00pa3zoBaTeIbHOU
IpOrpaMMbl OCHOBHOTO 0OmIero oOpa3oBaHUs sl OOydYalOLIUXCA C 3aJepiKKOU
IICUXUYECKOro pa3BuTus. B palouell mporpamme y4TeHbl HJE€U U TOJOXKEHUS
Konuenuuu pa3sutus maremarnyeckoro oopazoBanust B Poccuiickoit @enepanuu.

Oo0mas xapakrepucTuka yue0Horo npeamera « MareMaTuka

VYuebnsiii mpeamer «MareMaTtvkay BXOAUT B MNPEAMETHYIO 00JacTh
«Marematuka u uHpopMaTHKa». OH CHOCOOCTBYET pPAa3BUTHIO BbIUMCIMTEIHLHOU
KyJAbTYpbl M JIOTUYECKOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHHUS TIOJb30BaThCA
aNrOpUTMaMH, a TAKXKE MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX B
MOBCEIHEBHON ku3HU oOydaronuxcss ¢ 3I[IP. VYueOHbIi mnpeameT pa3BUBaeT
MBIIUIEHWE, TPOCTPAHCTBEHHOE BOOOpaXeHHe, (PYHKIHMOHAIBHYI0 TIPaMOTHOCTb,
YMEHUSI  BOCIPUHUMAThb U KPUTUYECKH  aHAIM3UPOBaTh  MH(POPMALHUIO,
MPEICTABICHHYIO B Pa3IMYHBIX (OpMax.

OOydeHne maremMartuke JaéT BOBMOXXKHOCTh pa3BUBaTh y oOywatomuxcs ¢ 311P
TOYHYIO, pallMOHaJbHYI0 M HH(OPMAaTHUBHYIO peub, YMEHHE OTOMparTh Hambosee
MOJXOSIINE SI3bIKOBBIE, CUMBOJMYECKUE, Ipaduyeckue CpeAcTBa AJIs BbIPaXKEHUs
CYXIEHUI U HAJIATHOTO UX MPEICTABICHHUS.

HeoOxoqumbIM KOMITOHEHTOM OOIEH KyIbTyphl B COBPEMEHHOM TOJKOBAHUU
ABNIsIeTCS  oOIIee 3HAKOMCTBO C METOJaMU TO3HAHHsS  JIEHCTBUTEIBHOCTH,
IIPEICTABIICHHUE O MTPEAMETE U METOAAX MATEMATUKH, UX OTIMYHMI OT METOJIOB APYIHX
€CTECTBEHHBIX U T'YMaHUTAPHBIX HayK, 00 OCOOEHHOCTAX MPUMEHEHUS MaTeMaTUKU
JUISL pELIEHUs] HAayYHBIX W MPUKIAAHBIX 3ajad. TakuMm o0pa3oM, MaTeMaTH4eCcKoe
oOpa3oBaHre BHOCUT CBOM BKJIaJ B (hopMHpOBaHUE OOLIEH KyJIbTYphl YEIOBEKA.



N3yyeHne MareMaTHUKU TaKKe CIOCOOCTBYET 3CTETHUYECKOMY BOCIUTAHUIO
YeJIOBeKa, MOHMMAHHMIO KpacoTbl M H3SALIECTBA MATEMAaTUYECKHUX PaCCYXICHUM,
BOCHPHUSTHIO TECOMETPHUECKHUX (POPM, YCBOCHHUIO UAECH CUMMETPHH.

[Iporpamma oTpaxkaeT cojep:kaHue oOydeHus mnpeaMery «MareMaTtuka» c
Y4ETOM 0COOBIX 00pa3oBaTeNbHBIX MOTpeOHOCTEN oO0ydarommxcs ¢ 3[1P. OBnanenune
y4eOHBIM IpeIMeTOM «MaTtemMaThKa» NpPeACTaBISET ONPEACICHHYIO CI0KHOCTD IS
yuamuxcs ¢ 3I[IP. ¥V oOydarommxcs ¢ 3[IP nHambosiee BbIpakeHBI OTCTaBaHUS B
Pa3BUTHHM CJIOBECHO-JIOTUYECKUX (POPM MBIIUICHUS, IMO3TOMY aOCTpakTHbIE H
OTBJICYEHHBIE KAaTErOPUHU UM TPYIAHOAOCTYIHBI. B TOXe BpeMs IpH CIELUATbHOM
oOydyeHHH oOyuyaromuecs MOTYT BBINOJHATH 3aJaHus 1o anroputmy. OHu
BOCIIPUMMYHBBI K MOMOIIM, MOTYT BBIIOJHHUTH MEPEHOC HAa AHAJIOTMYHOE 3a/IaHHE
YCBOEHHOro crocoba pemieHus. CHUKEHUE Pa3BUTHS MBICIHUTENbHBIX OINepanui u
3aMEJICHHOE CTaHOBJICHHE JIOTHYECKMX JCHCTBUWA MPUBOAAT K HEAOCTATOYHOU
OCMBICJIEHHOCTH COBEpPIIAEMBIX y4EOHBIX ACHCTBUN. Y OOydYaroIMXCs 3aTPyAHEHBI
CUYETHBIC BBIUUCIICHMS, MPOU3BOAUMBIE B yMe. B NMUCHMEHHBIX BBIYMCIICHUSX OHHU
MOTYT MHpPOMYCKaTh OJWH U3 IMPOMEXKYTOUHbIX maroB. llpu pabore ¢ yucioBbIMU
BBIPQKEHUSIMU, BBIUUCICHHEM HMX 3HAUYEHUSI MOTYT HE YIEpKUBATh IPABUJIHHBIN
nopsiiok aercteuid. [lpu ynpouienuu, npeodpa3oBaHuu BeipaxkeHuil yyamuecs ¢ 3[1P
HE MOTYT CaMOCTOSITEJIbHO MPUHATH PEIICHHE O MOCJIEI0BATEIbHOCTHA BBINOJHEHUS
nerctBuii. KOHKPETHOCTh MBIIIJIEHUS] OCJIOKHSET YCBOEHHS HABBIKA PEIICHUS
YpaBHEHUI, HEPABEHCTB, CHCTEMbl ypaBHEHUH. VM MaloJOCTYIIHO COBEpIICHHE
oOpaTUMBIX Omepaluil.

Huszkuii  ypoBeHb pa3BUTUA JIOTMYECKHX  OINEpaluii, HEAOCTATOYHAS
00OOIIIEHHOCTh MBIIIUICHUST 3aTPYIHAIOT U3ydeHHue TeMbl «DyHKIUW»: Mnpu
onpeaeneHu (YHKIUOHAJIBHOW 3aBUCUMOCTH, NPU ONHCAHUM TrpapuuecKon
CUTYAIINH, UCTIOJIb3YsI T€OMETPUUECKH, anreOpandeckuii, PyHKIIMOHAIBHBIN S3bIKH.
Hepeako yuaniuecss He BUIAT pa3HULIBI MEXAY 00JIaCTbIO onpefeneHusl GQyHKUUU U
00J1aCThIO0 3HAYECHHIA.

Pemenue 3amay conmpsikeHO € TPYAHOCTSIMH O(DOpPMIIEHMS] KpaTKOM 3amucw,
MPOBEICHMSI aHAIM3a YCIIOBUS 3a7]a4M, BhIJIECICHUS CyllecTBeHHOro. O0yyaromuecs ¢
3IIP 3aTpynHstoTcs caeiaaTh yYMO3aKJIIOYEHHUE OT OOIIEro K YacTHOMY, HEPEIKO
BBIOMPAIOT HEpALMOHAIbHBIE CHOCOOBI  PEIICHHs, HWHOTJa OTPAaHUYMBAIOTCS
MaHUIYJISIUSAMU C YUCIIAMH.

[Ipy wu3yyeHuum TreoMeTpUYECKOro Marepuana oOyuatomecs ¢ 3IIP
CTAIKUBAKOTCS €  TPYAHOCTBIO  JI€JIaTh  JIOTUYECKHE  BBIBOJABI,  CTPOUTH
IIOCJIEIOBATEIbHBIE paccy X 1eHns. HenpouHble 3HaHUSI OCHOBHBIX TEOPEM I'€OMETPHH
OPUBOJUT K OIIMOKAM B pPELIEHUH TreoMeTpuueckux 3anad. OOydaromuecs MOTYT
MOJIMEHUTH (POPMYJTy, HETIPAaBUIBLHO MPUMEHUTH TeopeMy. K cepbe3HbIM ommOkam B
pelIeHUH  3aJad  [PUBOJAT  HENOCTATOYHO  Pa3BUTBIE  MPOCTPAHCTBEHHBIE
npeacTaBieHus. UM C05KHO BBIMOJHUTD YEPTEXK K YCIOBUIO, B MUCbMEHHBIX paboTax
OHM HE MOT'YT ITPUBECTU OOBICHEHUE K YEPTEXKY.

To4YHOCTB 3alIOMMHAHMS U BOCIIPOU3BEICHUSI YUEOHOT0 MaTepHalia CHUKEHBI I10
NpUYMHE CIa00CTH MHECTUYECKOM JIESTeNIbHOCTH, CYXKE€HHS O0O0beMa MaMsTH.
OO6yuarouumest ¢ 3IIP TpeOyercsi Gosibllie BpeMEHHM Ha 3aKpeIUieHHe maTepuala,
aKTyaiau3auus 3HaHUH M0 ONope MPHU BOCIIPOU3BEICHHH.



Jli1g ipeoionenys Tpy IHOCTEN B U3YyYEHUH YUeOHOro npeamera « MaTemaTuka
HeoOXoauMma ajanTanusg o0bemMa U Xapakrepa ydeOHOro wMartepuaiga K
MO3HABATENbHBIM BO3MOXKHOCTAM ywamuxcsi ¢ 3[IP. Cnenyer yueOHBINH Marepual
MPETNOAHOCUTh HEOONBUIUMHU MOPLHSIMH, YCIOXHSS €ro MOCTENEeHHO, U3BICKHBATh
CcoocoObl  aJanTallMM  TPYAHBIX  33JaHUI, HEKOTOpbIE TEMbl JaBaTh Kak
03HAKOMHUTEJIbHBIE; UCKIIFOYATh OT/IEIbHBIE TPYIHBIE JOKA3aTEIbCTBA; TEOPETUUECKUN
Marepuanl PEeKOMEHAYETCS M3ydaTb B NPOLECCEe MPAKTUYECKOW AEATENBHOCTH IO
pemieHnto  3amgad.  OpraHnyeckoe €IMHCTBO IIPAKTUYECKOM M yMCTBEHHOM
JESTEIbHOCTH y4YalluXCsi Ha YpPOoKaX MaTEeMaTHKU CIOCOOCTBYIOT IPOYHOMY U
CO3HATEJIbHOMY YCBOEHUIO Oa3UCHBIX MATEMAaTUYECKUX 3HAHUN U YMEHUH.

Heau n 3axaun u3ydenust yaeoOHoro npeamera «MareMaTuka

[IpuopuTeTHBIME 1EISIMU O0YYEHUSI MaTeMaTHKe B 5—9 Kilaccax sIBISIOTCS:

" (opMUpOBaHUE ILEHTPAJIHHBIX MATEMATUYECKUX MOHSATHM (YMCIIO0, BETUYMHA,
reomeTpuieckas  ¢urypa,  THepeMeHHas,  BEpPOATHOCTb,  (YHKIIHA),
00eCIeYnBaIONIUX TMPEEMCTBEHHOCTh M TMEPCIEKTUBHOCTh MaTeMaTU4YeCKOTO
oOpazoBanus odyuaromuxcs ¢ 311P;

* noaseacHue ooyuaromnuxcs ¢ 3[1P Ha mocTynmHOM 171 HUX YpPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMaTUKU U OKPYKAIOIIET0 MUpPa, IOHUMaHUE MAaTEMaTHUKHU KaK
4acTH OOIIEH KyJIbTypbl YEJIOBEUECTBA,;

" pa3BUTHE WHTEIUIEKTYaJbHbIX U TBOPYECKUX CIOCOOHOCTEH OOyYarolMXcs C
311P, mo3HaBaTenbHOM AKTUBHOCTH, UCCIENOBATEIBCKUX YMEHUN, KPUTHYHOCTH
MBIIUICHUS, UHTEpECca K U3YUECHUIO MAaTEMaTUKH;

* ¢opmupoBaHue (PYHKIMOHAIBLHOW MaTeMaTHYECKOM TPaMOTHOCTH: YMEHUS
pacro3HaBaTh  MPOSIBJICHUS  MaTeMaTHYE€CKUX  TOHATHNA, OOBEKTOB U
3aKOHOMEPHOCTEN B PEaIbHbBIX )KU3HEHHBIX CUTYAIUSAX U IPU U3YUYEHUU JPYTUX
y4eOHBIX TMPEAMETOB, TPOSBICHUS 3aBUCHMOCTEM U 3aKOHOMEpPHOCTEH,
dbopMynupoBaTh MX Ha fA3BIKE MaTEeMaTWUKH U CO3/1aBaTh MaTeMaTUYECKHE
MOJI€JI, MPUMEHITh OCBOEHHBIA MaTeMaTUYECKUI anmapar sl pelIeHUs
MPAKTUKO-OPUEHTUPOBAHHBIX ~ 3a/Ja4, WHTEPIPETHPOBAT UM  OLICHHBATh
MOJIYYEHHBIE PE3YJIBTATHI.

JlocTrkeHne 3TUX 1eiel 00ecrneurnBaeTcsl pelieHUEM CIIeAYIOIINX 3a/1ay:

» ¢opmupoBarh y oOyuatomuxcsi ¢ 3[IP HaBbiku yueOHO-IO3HABATEILHON
NeATEIbHOCTH: TUIAaHUPOBAaHUE palOThl, IMOUCK pAlUMOHAIBHBIX IyTEH ee
BBITIOJIHEHHU S, OCYILIECTBIICHUS CAMOKOHTPOJIS;

" CHOCOOCTBOBaTh HWHTEIUIEKTyalbHOMY pa3BUTHIO, (OPMHUPOBATh KauecTBa,
HE0O0XOIUMBbIE YETIOBEKY [IJISl OJTHOLIEHHON JKM3HU B COBPEMEHHOM OOIIECTBE,
CBOMCTBEHHBIE MATEMATUUYECKOW JAESATEIbHOCTU: SICHOCTH U TOYHOCTU MBICIIH,
WHTYWIINH, TIPOCTPAHCTBEHHBIX MPEACTABICHHM, CIIOCOOHOCTH K MPEOIOTICHUIO
TPYAHOCTEH;

* ¢opMUpOBaTh KIIOYECBHIE KOMIICTCHIIMHM YYallUXCid B paMKaxX MPEIMETHOU
obnactn «MartemaTtrka 1 HHPOPMaTHKAY;

" pa3BUBATh MOHATUITHOE MBIIUICHUS oOyuatomuxcs ¢ 3I1P;



" OCYUIECTBISITh KOPPEKIMIO MO3HABATEIBHBIX MporeccoB oOyuatomuxcs ¢ 311P,
HEOOXOAMMBIX JUIsi OCBOCHHSI MPOTPAMMHOIO Marepuaja 1o Yy4eOHOMY
peIMETY;

" [peaycMaTpuBaTh BOBMOKHOCTH KOMIICHCAIIMH 00pa30BaTeIbHbIX 1e(PUIIUTOB B
OCBOEHHUM MPEAIIECTBYIOLIErO MPOrPaMMHOI0 MaTepHalia y 0O0ydaromuxcs C
3I1P u HETOCTATKOB B MX MATEMaTU4YECKOM Pa3BUTHH;

" copmMHUpOBaTh YCTONYMBBIA HHTEPEC YUAIINXCS K TPEAMETY;

" BBISABJIATH U pa3BUBATh MAaTEMAaTUYECKUE U TBOPUECKUE CITOCOOHOCTH.
OcHOBHBIC JIMHUM COJEPKaHMs Kypca MaTteMaruku B 5—9 knaccax: «Yucna u

BBIUMCIICHUS», «AlnreOpa» («Anredpanueckue BBIPAKEHUS», «YpaBHEHUS U
HepaBeHCTBaY), «Dynkuum», «leomerpus» («l'eomerpuueckue GUIypsl U HX
cBOICTBaY, «3MepeHne reoMeTpuyeCKIX BeJIMYUHY ), « BEepOsITHOCTh U CTaTUCTHKAY.
JlaHHbBIE TMHUM PA3BUBAIOTCS MapaJlIeNIbHO, KaXKAasi B COOTBETCTBUU C COOCTBEHHOU
JIOTUKOHM, OJHAKO HE HE3aBUCMMO OJHA OT JPYyrod, a B TECHOM KOHTaKTe€ H
B3auMojerictBui. Kpome »3Toro, mx oOBEAMHSET JIOTUYECKas COCTaBIIAIONIAS,
TPAAUIMOHHO MPUCYIIIAsi MAaTEMATUKE M TPOHU3BIBAIOIIAs BCE MAaTEMaTHUYECKUE KyPChI
u cozaepxarenbHble TuHUU. ChopMynupoBanHoe B DenepaibHOM rocyJapCTBEHHOM
o0pa3oBaTeNbHOM CTaHAApTe OCHOBHOIO 00IIero oOpa3oBaHusi TpeOOBaHUE «YMETh
ONEepUpPOBATh MOHATUSAMHU: OIPEAEIICHNE, aKCUOMa, TEOpEMa, T0Ka3aTeIbCTBO; YMEHHE
pacro3HaBaTh WCTUHHBIE W JIOKHBIE BBICKAa3bIBAHUS, MPHUBOAUTH NPUMEPHl U
KOHTPIPUMEPHI, CTPOUTH BHICKA3bIBAHUS U OTPHUIIAHUSI BBICKAa3bIBAHUI) OTHOCUTCS KO
BCEM KypcaMm, a (popMHUpOBAHHE JJOTUUECKUX YMEHUH pacipeesieTcs o BCeM rojiam
0o0y4eHHsI Ha YPOBHE OCHOBHOTO 00IIIero 00pa3oBaHUsI.

ConepxaHue oOpa3oBaHMs, COOTBETCTBYIOIEE IPEIMETHBIM pe3ysbraTaM
ocBoeHust denepanbHOM pabodeil mporpamMmbl, pacpeaeIEHHBIM 10 To1aM 00ydeHuUs,
CTPYKTYPHUPOBAHO TakUM 00pa3oM, 4yTOObl KO BCEM OCHOBHBIM, MPUHIUIHUAIBHBIM
BollpocaM  oOydaromuecsi oOpamjajinuch HEOJHOKPATHO, 4YTOObI  OBJIAJICHHE
MaTeMaTHUYE€CKUMHU MOHATUSIMU W HaBbIKAMHU OCYIIECTBISUIOCH MOCIENOBATEIbHO U
MOCTYMATEIbHO, C COOMIOACHUEM MPUHLMUIIA TPEEMCTBEHHOCTH, & HOBBIE 3HAHUSA
BKJIFOUAJIUCh B OOIIYI0 CUCTEMY MAaTE€MaTHYECKUX MPEICTaBICHUN OOyYarolUXcs C
3I1P, pactumpsas u yniyomnsis e€, oOpa3ys MpOYHble MHOXKECTBEHHBIE CBs3u. OO1ue
e u3ydeHus yueoHoro npeamera «Marematukay mnpencranieHbl B denepanbHoi
paboueii mporpaMme OCHOBHOTO 00IIIeT0 00pa3oBaHUsI.

Ocob0enHocTH 0TOOpPA M aanTALIAM Y4eOHOT0 MaTepUaJia 0 MaTeMaTHKe

OOyuenue yueOHOMYy mpeamery «MaTemaTuka» CTPOUTCS Ha CO3JaHUH
ONTUMAJIFHBIX YCIOBUHU Ui YCBOCHUS MPOTPAMMHOTO MaTepuana OOyJarolMMHUCS C
3I1P. bonpiioe BHUMaHue yaenseTcss 0T00py ydeOHOro marepuasa B COOTBETCTBUU C
MNPUHILIUIIOM JOCTYIMHOCTH TPU COXpaHEHUH oOIIero 0a3oBOro ypoBHS, KOTOPBIi
JOJKEH IO COAEPKaHUI0 U 00beMy ObITh alanTUPOBaHHBIM AJis1 oOyuatoutuxcs ¢ 3[1P
B COOTBETCTBHM C HMX OCOOBIMH 00pa3oBaredbHBIMH MOTpeOHOCTAMH. Clemyer
oOnerynth OBJaJeHUE MarepuaioM oOyuaromumuca ¢ 3[IP mocpeactBom ero
J€TAIbHOTO OOBSICHEHUS C CUCTEMATHYECKUM [TOBTOPOM, MHOTOKPAaTHON TPEHUPOBKU



B MPUMEHEHUU 3HAHUM, UCHONB3Yys MPHUEMbl aKTyadu3aluu (BU3yaJibHas OIOpa,
MaMmsTKa).

denepanbHas NporpaMma IpeayCMaTpuBacT BHECEHUE HEKOTOPBIX N3MEHEHNMN:
yYMEHbIIIEHHE 00beMa TEOPETUUYECKUX CBEJICHUM, BHIHECEHUE OTAEIbHBIX TEM WU
LEJbIX Pa3fesioB B MaTepPHAIIbI JIJIsl 0030pHOT0, 03HAKOMHUTEIBHOTO U3YUCHHS.

HN3menenus nporpammsl B 5-9 Kiaccax

MaremaTuka B S u 6 Ki1accax

B 03HaKOMUTENBPHOM IUIAHE PEKOMEHIYETCA H3ydaThb CIEAYIOIIUE TEMBI:
«Pumckass nymepanus», «PaBHble Quryps», «umunap, konyc, mapy», «Kyo»,
«IIpssMOyTONIBHBIN Mapauiesienuneny, «llepemenienue no KOOPAUHATHOU MPSAMON»,
«Mopayne uucnay, «HuciaoBble NpoMexyTKu»; «Macmrtad» (HM3yyaeTcss B Kypce
«I"eorpadus»); «M300pakeHne reoMmeTpuuecKkux GUryp Ha HEJIMHOBAHHOM Oymare ¢
WCIIOJb30BAaHUEM LHUPKYJIsS, JIMHEWKH, YrOJbHUKA, TpaHCHOpTUpa», «JlnuHa
okpyxHocTH», «Ilmomane kpyra», «llapannensusie npsmeiey», «llepneHaukynspHbie
npsiMmbie», «OceBasi U LEHTPAJIbHAsI CUMMETPUN» (U3y4aeTCsi B Kypce T'€OMETPUHM);
«beckoHeuHbIe TMEePUOIUYECKHE IEeCATUYHBIE IpoOu. JlecaTnuHoe NpUONIMKEHHE
OOBIKHOBEHHOM ApoOn» (M3ydaeTcs B Kypce ajreOpsbl).

Crenyer yMEHBIIMTh KOJIMYECTBO 4YacOB Ha cleAyronme Temsl: «PemeHne
JOrUYeCKun 3amau», «JlimHa otpeska», «lllkanspy, «PacnpenenurenbHbIl 3aKOH
YMHOXEHUS», «3an1Ch MPOU3BEICHUS C OYKBEHHBIMU MHOXUTEIAIMI», «[locTpoeHue
KOoH(Urypanuii U3 4dacteid MpsiMOil, OKPY>KHOCTH Ha HEJIMHOBAHHOM M KJIETYATOU
Ooymare», «Jlenurenu u kpatseie. [lpusnaku nenumoctn», «HaubGonbimmii oOmumii
JeNuTeNb U HauMeHbllee oluiee KpaTHoe. [IenMMOCTh CyMMBbI M IPOU3BEICHUS.
«IIpuBenenne npodbu kK HOBOMY 3HaMeHaTeNo», «HaxoxkneHne 4acTu 11eJ10T0 U 1EI0r0
no ero yactu». «OKpyrieHue NecATUYHBIX Ipobeit». «Pemenue 3amay nepedbopom
BCEX BO3MOXKHBIX BapuaHTOBY». «CocTaBiieHHe OyKBEHHBIX BBIPAKEHUU IO YCIOBHUIO
3aauny. BeicBOOOAMBIIMECS Yachl MOKHO MCIOJIb30BaTh HA MOBTOPEHKE (B HaYaje u
KOHLIE Y4€0HOr0 rojia), Ha u3y4eHue HauboJiee TpyJHbIX U 3HAUUMBIX TeM: B V Kjacce
— Ha pelIeHre ypaBHEHUH, IPUBEIeHUE IpOOH K HOBOMY 3HAMEHATEI0, YMHOKEHUE U
JIeJIEeHUEe JECATUYHBIX apoOei, u3MepeHue yrioB; B VI kiacce — aeicTBus ¢
ITOJIOKUTENIBHBIMU M OTPULIATENIBHBIMU YHCIIAMH, PEIICHUE YPABHEHUM, CIOKEHHUE U
BBIYMTAHHUE YKCEN, COJAEPKAIIUX 1ENYI0 U JPOOHYIO YacTh, HA YMHOKEHHE U JICJICHUE
OOBIKHOBEHHBIX APOOEH.

Aunredpa

B 03HaKOMUTENBHOM IUIAHE PEKOMEHIYETCA W3ydaTb CIEAYIOLIUE TEMBI:
«ppaunonanbaeie uyncina. JleficTBuTenbHbIe unciay, «CpaBHEHUE NEeHCTBUTEIbHBIX
quces, apupMETHICCKUE JCHCTBUS C JACHCTBUTCIBHBIMU 4uciaaMuy», «HaxoxmaeHue
MpUOJIMIKEHHBIX 3HAYCHHWM KBaApaTHOTO KOpHs», «Teopema Bueray, «Pemenus
YPaBHEHUU TPETbEU U YETBEPTOM CTENEHEN PA3JIOKEHUEM HA MHOXKUTEINY, « DYyHKIUA y
=Vx u ee rpadpuk», «IlorpemrHOCTs U TOYHOCTh MPHOMMKEHHA», «UeTHEIE U
HeueTHble QyHKIMN», «DyHKIMA y=x"», « DyHKIMsA y= ax?, ee rpadMK M CBOMCTBA.
I'paduxu QpyHKumii y= ax® +n u y=a(x-M)?%, «YpaBHEHHE C IBYMS IIEPEMEHHBIMHU H €10
rpaduk», «I'papuyeckuil cnocod pelleHus CUCTEMBbl ypaBHeHHiD», «300pakeHue
YJICHOB apU(METUYECKON U T€OMETPUUECKON MPOTrPecCCHil TOUKaMU Ha KOOPIUHATHOM
IJIOCKOCTH. JIMHEMHBIN 1 SKCITOHEHIIMAIIBHBIN POCT. CII0AKHBIE TPOLIEHTHD.



CrnenyeT yMEHBIIMTh KOJMYECTBO 4YAaCOB Ha u3ydyeHue Tem: «Dopmylibl»,
«JloKka3aTrenbCcTBO TOXKIECTBY», «JIMHEWHOE ypaBHEHHME C JABYMS HEW3BECTHBIMUY,
«I'padux nuHEHHOTO ypaBHEHHs C IByMs MepeMeHHbIMW», «[ paduueckoe perieHne
JMHEHHBIX YPAaBHEHUI M CUCTEM JIMHEHHBIX ypaBHEHMiI», «CBOMCTBA KBaJIpaTUYHON
byHKITUN.

BreicBOOOIMBIIMECST 4Yachl PEKOMEHAYETCS HCIOJIb30BATh: I  Jydlled
npopa®oTKu Hambosee BaXXHBIX TeM Kypca: «Pemienune ypaBHeHuid», «Pernenue
cUCTeM ypaBHEHUI», «CoBMeCTHbIE JAEHCTBUSA C ApoOsmu», «IIpuMeHeHre CBONCTB
apu(pMETUYECKOTO KBAJ[paTHOTO KOPHS»; HAa TOBTOPEHHUE, pelIeHHue 3ajad,
npeoOpa3zoBaHue BBIPAKEHU, a TAK)KE Ha 3aKpEIJICHUE U3YYEeHHOT0 MaTepuara.

I'eomeTpus

CrenyeT OCHOBHOE BHUMAHHE YJIENIUTh MPAKTUYECKOW HANPaBJIECHHOCTU Kypca,
UCKIIIOYUB U YMNPOCTUB HAMOOJEe CIOXKHBIA JUIsi BOCHPHUSTHS TEOPETUUECKUN
Marepuas. Ha ypokax reomMeTrpuu HEOOXOJMMO MAaKCUMaJIbHO HCIOJIb30BAThH
HarJsiHbIe CpefcTBa OOy4eHHUs, OOJbIIe MPOBOJAUTH MPAKTUUYECKUX pabdoT C
yYaluMHucs, pemats 3agaud. CTpOUTh pelIeHue 3a/1a4 MpU MOCTOSTHHOM OOpaIieHUH
K HarJATHOCTHA — PUCYHKAM M YEpPTEkKaAM.

O3HakKOMHUTENBHO JaTh TeMbl: «TeopeMbl M JOKA3aTeIbCTBO. AKCHUOMBDY,
«JlokazarenbCcTBO OT MNPOTUBHOrO», «CyIIECTBOBAHUE W  E€IMHCTBEHHOCTH
MEPIEHAUKYJISIpa K OpsAMoi», «MeToa reoMeTpuyecKux MecT», «MeTol yaBOCHUs
MenuaHb», « Teopema daneca u TeopemMa 0 NPONOPLUUOHAIBHBIX OTpe3Kax», «LleHTp
Macc TpeyrojbHuKa», « I3MeHeHne TpuroHoMeTpuieckux GyHKIHMM IPU BO3pacTaHUU
yria», «®@opMylbl 7 PpAaJANyCOB BIMCAHHBIX W OINHCAHHBIX OKPY>KHOCTEU
MPABUIIBHBIX MHOTOYTOJIbHUKOBY», «YpaBHEHUE OpsMoit», «JIBuxenue», «CBoncTBa
IBWKEHUAY, «TeopeMa 0 MpOU3BEIEHUU OTPE3KOB XOp[I, TEOPEMBI O IIPOU3BEICHUN
OTPE3KOB CEKYLIUX, TEOPEMA O KBAJPaTe KacaTeIbHOW.

Crenyer yMEHBIIMTh KOJMYECTBO 4YacOB HAa M3ydeHHE TeM: «CHMMETpPUYHbBIE
¢urypbsl. OCHOBHBIE CBOMCTBA OCEBOM CUMMETpUN», «lleHTpalibHas CUMMETpPHS»,
«ITapamnensubiii  epenocy, «lloBopor», «IlpeodpazoBanue mnomodus. Ilogobue
COOTBETCTBEHHBIX JJIEMEHTOB», «OCHOBHBIE 3a/laud Ha IOCTPOCHHE C TMOMOILIBIO
LUAPKYJd W JIMHEWKW», «JlekapToBbl KOOpAMHATBI HAa IUIOCKOCTH», «Pemenue
TpeyTroJbHUKOBY, «Ilomobue purypy.

BricBOOOIMBIIIKECS YaChl HCTIOIB30BATh HA PEIICHHE 3a/1a4 U TOBTOPEHUE.

BeposiTHOCTH M CTATHCTUKA

B cBs3u ¢ Tem, 4TO JaHHBIA KypC BBI3bIBAET HAMOOJBIIME CIOXKHOCTH IS
oOyuatomuxcst ¢ 3[IP, cBs3aHHBIE CO CHM)XEHHBIM YPOBHEM pa3BUTHUSl CIIOBECHO-
JIOTUYECKOT0 MBIIUICHUS, €r0 MU3yYeHHUE JOJDKHO CTPOUTHCS Ha 0a30BOM YpOBHE U
JOCTYITHOM Il yYE€HHKOB Matepuane. OCHOBHOE€ BHHMMAaHHE CIEIYET YIEIHTH
paszenaM, CBA3aHHBIMU C TOBTOPEHHEM IMPOWJIEHHOTO MAaTE€pUaNIa, YBEIUYUTH
KOJIMYECTBO YNPAXKHEHUM U 3aJIaHUN, CBS3AHHBIX C MPAKTUYECKOW HEATEIbHOCTBIO
00yJarommxcs.

Heobxoaumo niepecMOTpeTh COAEp)KaHUE TEOPETUYECKOro MmaTepuana Hu
XapakTep €ro M3JI0KEHUSA: TEOPETUYECKUM MaTepualn MPENnoOAHOCUTh B MPOLECCE
pelIeHns 3a7a4 M BBIIOJHEHUS 3aaHUM HATJAIHO-TIPAKTUYECKOrO XapakTepa; He



TpeOOBaTh BHIBOJA M 3AaIIOMMHAHHUS CIIOKHBIX (OpPMYJI, PELIEHUS HECTaHAAPTHBIX,
TPYNOEMKHX 3a/laHui. P11 TeM cienyeTr u3ydyarh B 03HAKOMUTEIBHOM ILIAHE.

[Iporpamma mpemocTaBiseT aBTopy pabodeil mporpamMmbl  CBOOOAY B
pacnpeneneHny MaTepuana 1o 4eTBepTsaM (Tpumectpam). Pacnipenenenre BpeMeHn Ha
M3yYeHHE TEeM B TEUeHHE Yy4eOHOro ToJa CaMOCTOSTEIbHO OIpeneseTCs
o0pa30BaTeNbHON OpraHu3alueil 1 3aBUCUT OT OCOOCHHOCTEH IPyYIITBI 00YyYarOMINXCS
¢ 3I1P u ux ocoObIx 00pa3oBaTEIBHBIX MOTPEOHOCTEH.

IlpumepHble Buabl JesaTeabHOCTH oOy4damomuxcs ¢ 3IIP, oOyciioBieHHbIE
0co0bLIMH  00pa3oBaTeJbHLIMH  NOTPEOHOCTAMH M oOecreYHBaIONIUE
OCMBICJIEHHOE OCBOEHHE COIeP:KaHNU 00pPa30BaHus 10 npeaMeTy «MaTeMaTuka

Conepxanue BUIOB JaesiTeNbHOCTH oOydvaromuxcsi ¢ 3IIP ompenensiercss ux
0COOBIMH 00pa30BaTENbHBIMUA MOTPEOHOCTSAMU. [IOMHMO HIMPOKO MCHOJIB3YEMBIX B
DOAOIT OO0 olmux 11 Bcex 00yUYaronuxcsi BUIOB ICSITEILHOCTH CIEAYET YCUIIUTD
BU/IbI JACSITENBHOCTU CIIEIM(PUUHbBIE JJIs1 JAHHOW KaTEeropuu JeTeil, 00ecreuynBaome
OCMBICJIEHHOE OCBOCHHE COJEp)KaHUA O00pa3oBaHUsl MO MNPEIMETy: YCHIICHHE
IIPEAMETHO-TIPAKTUYECKON JEATEIBHOCTH C AaKTUBU3ALMEHd CEHCOPHBIX CHCTEM;
YepelOBaHNE BHJIOB JEATEIBbHOCTH, 3aJCHCTBYIOIIMX pa3JIMYHbIE CEHCOPHBIC
CUCTEMBI; OCBOCHHE MaTepHasia C ONIOPOM Ha AJITOPUTM; «IIOIIATOBOCTHY» B U3yUYEHUU
MaTepuasa; UCIOJIb30BAHHUE AOMOJHUTEIBHON BU3yalIbHOM OMOPHI (CXEMBI, I1a0I0HBI,
OTIOpHBbIE TaOJIMIBI); PEYEBOM OTYET O MPOLECCE U pe3ysbTare JesATEIbHOCTH;
BBITNIOJTHEHUE CIEUUAIBHBIX 3aJJaHuM, 00€CIEeUMBAIOUIMX KOPPEKLHIO PETyISLUU
y4e0HO-TI03HABATEIbHOM 1€ATEIbHOCTH U KOHTPOJIb COOCTBEHHOI'O Pe3yJIbTaTa.

Temarnueckas u TepMHUHOJIOrHYeCcKas Jiekcuka coorBeTcTByeT @PAOIT OOO0.

Jns oOyuvarommxcsa ¢ 3IIP cylmecTBeHHbIM SBIIIOTCS HpPUEMBI padOTHI C
JIEKCUYECKUM MaTeprajioM 1o mnpeaMery. IIpoBoautcs cnenuanbHas padoTta Mo
BBEJICHUIO B aKTUBHBIA CJIOBapb OOYYAIOIIMXCS COOTBETCTBYIOIIEH TEPMUHOJIOTHH.
N3yyaeMble TEpMUHBI BBOASTCS Ha MOJMCEHCOPHOM OCHOBE, 00513aTelIbHA BU3yaJIbHAS
MO/JIEPIKKA, aJITOPUTMBI pabOTHI C ONTPEAEIEHUEM, ONTIOPHBIE CXEMBI JIJISl aKTyaJTU3aLUH
TEPMUHOJIOTUH.

Mecto yueOHOro npeamera «MareMaTuka» B y4eOHOM IJIaHe

B cootBercTBUM c ®DenepalibHbIM TOCYAAPCTBEHHBIM 00pa30BATEIbHBIM
CTaHAApTOM OCHOBHOTO 0011ero oOpa3oBaHus Y4eOHBIM TpenMer «MaremaThka
BXOJUT B TPEAMETHYIO o0nacth «MaremaTtnka u WHGOPMATHKA» U SBISETCA
oOs3aTenbHBIM I u3ydeHus. B 5-9 kmaccax yueOHBIM mpeameT «MareMatnkay
TPaJAUIIMOHHO M3y4YaeTCs B paMKaxX CIEIYIONIUX y4eOHBIX KypcoB: B 5-6 Kiaccax —
Kypca «Marematuka», B 7-9 kimaccax — KypcoB «AnreOpa» (BKIIIOYAsl DJIEMEHTHI
CTaTUCTUKU W Teopuu BeposTHocTeil) m «['eomerpusi». Hacrosimeit mporpammoit
BBOJIMTCSI CAMOCTOSITEIbHBIN YUeOHbIN Kypc «BeposSTHOCTh U CTaTUCTHKA.

OO6m1ee YucI0 4acoB, PEKOMEHIOBAHHBIX JIJISl U3YUYCHUSI MaTeMaTUKH (0a30BbIN
YpPOBEHb) Ha YPOBHE OCHOBHOI'0 00111eT0 00pa3zoBanusi, — 952 yaca: B 5 kiacce — 170
gacoB (5 yacoB B Heflento), B 6 kitacce — 170 vacoB (5 yacoB B HeJent0), B 7 Kiacce —



204 gaca (6 yacoB B HeJen0), B 8 kiacce — 204 gaca (6 yacoB B HefleN0), B 9 kiacce
— 204 yaca (6 4acoB B HEJEIIO).

IInanupyembie pe3yabTaTbl 0CBOCHHS Yy4eOHOro npeamera «Maremaruka»
HA YPOBHE OCHOBHOI0 0011ero 00pa3oBaHusi

W3ydyeHne wMareMaTuKd Ha YpOBHE OCHOBHOTO 00mIero oOpa3oBaHUs
HaIpaBJICHO Ha JOCTHKeHHE oOyvaromumucs ¢ 3I1P nM4HOCTHBIX, MeTanpeIMETHBIX
U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIBTATOB OCBOCHUS yUeOHOTO MpEAMETA.

JINYHOCTHBIE Ppe3yJIbTaTbl OCBOCHUS IPOrpaMMbl IO  MaTE€MaTUKE
XapaKTepU3YIOTCS:

NATPHOTHYECKOE BOCIIUTAHHUE:

MIPOSIBJIEHUEM MHTEPECA K MPOILIOMY M HACTOSIIIIEMY POCCHUIICKON MaTEMAaTUKH,
LIEHHOCTHBIM OTHOIIEHUEM K JOCTHKECHHSIM POCCHUMCKUX MaTeéMaTUKOB U POCCUMCKON
MaTEeMaTHYECKOM IIIKOJIbI, K MCIIOJIb30BAHUIO 3TUX JOCTMKEHHUI B JAPYrHMX HaykKax U
MPUKIAAHBIX cepax;

rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIIOJIHEHHIO OOS3aHHOCTEW TpakJaHWHA U peah3aliu €ro
[paB, MPEACTABICHUEM O MAaTEMaTHUYECKUX OCHOBaX ()YHKIMOHUPOBAHUS PA3ITHYHBIX
CTPYKTYp, SBICHUM, MPOIEAYp TPaKIaHCKOro oOiiecTBa (HampuMmep, BBIOOPHI,
OMpOCHI), TOTOBHOCTBIO K OOCYXJEHHID JSTHYECKHX MPOOJEM, CBSI3aHHBIX C
IIPAaKTUYECKUM ITIPUMEHEHUEM JTIOCTHKEHUIN HAyKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-
STUYECKHUX IIPUHIIUIIOB B IEITEIBHOCTH YUYEHOTO;

TPYA0BO€ BOCIIUTAHHUE:

YCTAaHOBKOM HA AaKTUBHOE Y4YacTUE B PpEIICHUM NPAKTUYECKHUX 3a7ad
MaTeMaTUYECKOM HAIpaBICHHOCTH, OCO3HAHMEM Ba)XXHOCTH MAaTE€MaTU4eCKOIO
oOpa3oBaHus Ha TMPOTSHKEHUU BCEW JKU3HU IS YCIENMHON mMpodeccroHaIbHOM
NESTEAbHOCTH W Pa3BUTHEM HEOOXOIMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM HHJIMBHIYalbHOW TPAaeKTOpUU O0Opa30BaHUA W >KM3HEHHBIX IJIAHOB C
Y4ETOM JIMYHBIX UHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

3CTeTHYeCKOe BOCIIUTAHME:

CHOCOOHOCTBIO K  AMOLMOHAIBHOMY U  3CTETUYECKOMY  BOCIHPHUSTHIO
MaTeMaTH4eCKuX OOBEKTOB, 3a/lady, PEUICHUH, pPacCyX IACHUI, YMEHHIO BHJIETb
MaTeMaTHYeCKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

LHEHHOCTH HAYYHOI'0 NO3HAHMA:

OpUEHTaUWMEl B JEITEIIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX
MpeICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI YENIOBEKa, MPUPOIbI U
oOmiecTBa, MOHMMAaHHEM MaTeMaTHMYeCKOM HaykKd Kak c¢epbl YeJIOBEeYeCKOu
NESATENbHOCTH, 3TAOB €€ Pa3BUTHS W 3HAYUMOCTH JUIsl Pa3BUTHs LMBWIM3ALUHU,
OBJIAJICHUEM SI3BIKOM MaTeMaTHKH W MaTeMaTU4YECKOM KyJIBTYpOll KakK CpEeACTBOM
MO3HAHUS MHUpPA, OBJAJECHUEM MPOCTEUIIMMU HABBIKAMHU HCCIEAOBATEIBCKOM
NEeSTEIBbHOCTH;

¢puznueckoe BocnutaHue, (opMHpPOBAHHE KYJbTYPbl 310POBbS W
IMOLMOHAJIBLHOIO 0JIATOMOJTYYHUSI:

TOTOBHOCTBbIO NPHUMEHSATh MaTeMaTUYeCKUE 3HAHUS B HHTEPECaX CBOETo

3[I0pOBbsI, BEACHUS 3J0POBOT0 00pa3a >K13HU (3I0pOBOE MUTAHKE, COATAHCUPOBAHHBIN



peXKUM  3aHATMM WU OTHbIXa,  peryispHas  (u3uyeckas  aKTUBHOCTH),
c(hOpMHPOBAHHOCTHIO HABBIKA peQIICKCHH, TPU3HAHUEM CBOETO MpaBa Ha OIMMOKY U
TaKOI'0 K€ IpaBa APyroro 4eaoBeKa,

IKOJIOTHYecKOe BOCIIUTAHUE:

OpHUEHTAIMEH HAa MPUMEHEHHE MAaTEeMaTUYECKUX 3HAHUU ISl pelIeHHs 3a/1ad B
00JIaCTH COXPAHHOCTU OKPYKAIOIIeH Cpe/ibl, IUIAHUPOBAHUS MOCTYIKOB U OLIEHKH HX
BO3MOKHBIX TOCTEACTBUNA MJII OKpPYXKaIOIIEH Cpedbl, OCO3HAHWEM TJI0OATBEHOTO
XapakTepa FKOJOTUYECKUX MPOOIeM U IyTeH UX pelieHus;

aJanTainus K M3MeHSIOIUMCS YCJI0BUSIM COIUAIBLHOI M PUPOIHOI cpeabl:

TOTOBHOCTBbIO K JCHCTBUSIM B YCIOBUSIX HEOMPENENEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEM KOMIIETEHTHOCTH 4Yepe3 MPAKTHUYECKYIO AESATEIbHOCTb, B TOM YHCIIE
YMEHHUE YUUThCS y APYTUX JIIOEH, MPpUOoOpeTaTh B COBMECTHOM AESATEIBLHOCTH HOBBIC
3HaHUS, HaBBIKU ¥ KOMIIETEHLIMU U3 OTIbITA IPYTHX;

HEOOXOAMMOCThIO B (OPMUPOBAHWM HOBBIX 3HAHUH, B TOM YHCIE
dbopMynHpoBaTh UAEH, MOHATHUS, TUIOTE3b 00 00BEKTaX M SBICHUSIX, B TOM YHCIIE
paHee HE U3BECTHBIX, OCO3HaBaTh Je(QUUUTHI COOCTBEHHBIX 3HAHUH W
KOMITETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYI0  CUTYallMi0,  BOCIPHUHHMATH
CTPECCOBYIO CHTYyallMI0 KakK BBI30B, TpPEOYIOMUH KOHTPMEp, KOPPEKTHPOBATH
NpPUHUMAEMbIe pEIICHHUs] W JeUCTBUA, (HOPMYIUpOBaTh M OILEHUBATh PUCKH U
MOCJIEACTBUS, POPMHUPOBATH OTIBIT.

MeTtanpeameTHble pe3y/bTaThl:

B pesynprare ocBoeHHs MpOrpaMMbl IO MaTeMaTHKE Ha ypOBHE OCHOBHOIO
obOmero obOpa3oBanusi y oOyuatomerocs ¢ 3[IP  Oymyt cdopmupoBaHb
METaNpeMETHbIE PE3yJIbTaThl, XapaKTEPU3YIOIIUECS OBJIAJJIEHUEM YHUBEPCAaJIbHBIMU
M03HABaTEJIbHBIMU JCHCTBUSIMH, YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU JEHCTBUSIMU
¥ YHUBEPCAIbHBIMU PETYIATHBHBIMU IEHCTBUSMHU.

Oguanenue YHUBEpCAIbHBIMU Y4eOHBIMU NMO3HABATEJIbHBIMHU
AefCTBUSIMM:

yCTaHABIMBAaTh  MPUYMHHO-CICACTBEHHBIE CBSI3W B XOJI€  yCBOCHHUSA
MaTEeMaTHYeCKOro MaTepuara;

BBISBJISITH ACQPUIMT JAHHBIX, HEOOXOIWMBIX IJIsl PEIICHUS TMOCTaBICHHON
3a/1a4H;

C IMOMOILBI0 YUYUTENs BbIOMpaATh CIOCOO pelIeHHs MaTeMaTHYecKOM 3aJauu
(cpaBHUBATh BO3MOKHbIE BAPUAHTHI PELLICHUS);

OPUMEHATh M MpeoOpa3oBbIBaTh 3HAKM W CHMBOJBI B XOJE€ PEIICHUs
MaTeMaTHYECKUX 3a7ay;

yCTaHABJIMBATh UCKOMOE U IaHHOE NP PEUICHUH MaTeMaTHUYEeCKON 3a1auH;

NOHMMAaTh M HWHTEPIPETHPOBATh HMH(OOPMALIMIO PA3NUYHBIX BHUIOB U (HOpM
Mpe/ICTaBICHHUS,

WLTIOCTPUPOBATH pelaeMble 3a7a9u rpaduIecCKUMU CXeMaMHu;

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

MOHUMATh W UCIIOJIb30BaTh MaTEMATHUECKHUE CPEICTBA HATTIATHOCTHU (TpaduKH,
AarpaMmbl, TaONWIBI, CXeMBl W Jp.) I WDUIFOCTPallid, WHTEPIpETaIuH,
apryMeHTallnu.



OBianeHne  yHMBEpPCAJbHBIMM  y4eOHbBIMM  KOMMYHHMKATHBHBIMH
AeCTBUSIMM:

OpraHU30BBIBATh YYEOHOE COTPYJHUYECTBO M COBMECTHYIO JACSTEIBLHOCTH C
YUYUTEIIEM U CBEPCTHUKAMU B MPOLIECCE PEUICHUS 3a1aY;

B3aMMOJICHCTBOBATh M HAXOUTh OOIIHE CIIOCOOBI pabOThI; paboTaTh B TPYIIIE:
HAaXOAUTh OOIee pelieHHe W pa3pemaTb KOH(PIMKTHI Ha OCHOBE COTJIAcCOBaHUS
MO3UIINN U y4€Ta HHTEPECOB; CIIyIIaTh MapTHEPA; GOPMYITHPOBATH, APTYMEHTHPOBATH
U OTCTauBaTh CBOE MHEHUE;

MPOTHO3UPOBATh BO3HUKHOBEHHE KOH(IMKTOB MPH HAIWYUU PA3HBIX TOUEK
3peHUs W pas3pemaTh KOH(IMKTHI Ha OCHOBE yd€Ta HMHTEPECOB W MO3ULUNA BCEX
YYaCTHUKOB;

apryMEHTHPOBAaTh CBOI0 MO3HUIMI0 U KOOPJIWHHPOBATH €€ C MO3ULMAIMU
napTHEPOB B COTPY/HUYECTBE TPU BHIPAOOTKE OOIIEro pemieHus B COBMECTHOMU
NEATEIbHOCTH;

BBITIOJTHATh CBOIO 4YacTh pabOThI, JOCTUraTh KAa4eCTBEHHOTO pe3yJibTaTa M
KOOPJIUHUPOBATH CBOU JICUCTBUS C APYTHUMU YIE€HAMHU KOMaH/IbI;

OLICHMBATh KaY€CTBO CBOETO BKJIaJa B OOLIMI IPOIYKT.

OBJ1ajIeHNe YHUBEPCAJIbHBIMU Y4eOHBIMHU PEryJISTUBHBIMU ACCTBUSIMM:

CTaBUTh 1I€JM, BBHIOMpATh U CO3/JaBaTh AJITOPUTMBI JUIsl PEHICHUS Y4EOHBIX
MaTeMaTUYECKHUX MPOOIeM;

IUIAaHUPOBATh U OCYLIECTBIIATH JEATEIBHOCTh, HAINPABICHHYI0 Ha DPELICHUE
3a71a4 UCCIIEI0BATEIBCKOIO XapaKTepa.

dbopMmynupoBaTh W yACpKMBAaTh Yy4eOHYIO 3ajady, COCTaBJSATh IUIAH H
MOCJICA0BAaTEILHOCTD JICUCTBUM;

OCYIIECTBJISITH KOHTPOJIb TI0 00pas3Ily U BHOCUTh HEOOXOAMMBbIE KOPPEKTUBHI;

KOHTPOJUPOBATh  MPOIECC W  pe3yJbTaT ydyeOHOM  MaTeMaTH4EeCKOM
NEATENbHOCTH;

aJIcKBaTHO OILICHUBAThH MPABUILHOCTD UM OIIMOOYHOCTh BHITTOJIHEHUST YUEOHOM
3a/1auu, €€ OOBEKTUBHYIO TPYAHOCTh U COOCTBEHHBIE BO3MOKHOCTH €€ PeIlICHHUS;

CIMYaTh CHOCOO NEWCTBUS M €ro Pe3ysbTaT ¢ 3aJaHHBIM 3TaJOHOM C LIEJIbIO
0OHapyKEeHHsI OTKIIOHEHUH U OTIMYMM OT 3TAJIOHA.

MPEABUJIETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEIICHUN y4EOHOM
3a/1a4y;

MOHUMATh MPUYUHBI, IO KOTOPHIM HE OBbUI JOCTUTHYT TpeOyeMblil pe3yibTaT
JESTETLHOCTU, OMPEIEIATh MO3UTUBHBIE W3MEHEHUS W HaIpaBJIeHUs, TPeOYIoIIue
JTajdbHEHIIeH paboThI;

PETyIMPOBATH CIIOCOO BHIPAKCHHS IMOIIUH.

[IpenmeTHBIE pE3YNIBTATHI OCBOCHUS MPOrPAMMBbI [0 MATEMATHKE TTPEACTABIEHBI
o rogaM oOydeHHUs B paMKaX OTJEIbHBIX yU4eOHBIX KypcoB: B 5—6 Kilaccax — Kypca
«Marematuka», B 7-9 kiaccax — KypcoB «Asnredpa», «[ecomeTpus», «BeposTHOCT U
CTaTUCTHKA.



PABOYASA [TPOTPAMMA YUEBHOI'O KYPCA «MATEMATUKAY. 5-6
KJIACCBI

Hean n3yyeHusi yuedOHOro Kypca

[IpuopuTeTHBIMU 1ENISIMU O0yUEHUSI MaTeMaTHKe B 5—6 Kilaccax sIBISIOTCS:

" M[ponOJDKEHHE (OPMUPOBAHMS OCHOBHBIX MaTeMaTHUYECKUX MOHITHH (Yucio,
BENMYMHA, reoMeTpuyeckas ¢urypa), o0ecrneunBaronux MPeeMCTBEHHOCTh U
MEPCIEKTUBHOCTh MaTEMAaTUUYECKOTO 00pa30BaHMs 00yUarouXcs;

" pa3BUTUE WHTEJUICKTYaJIbHBIX U TBOPUECKUX CIOCOOHOCTEH OOydYarOMIMXCS C
311P, no3HaBareabHOM aKTUBHOCTH, MCCIENOBATEIbCKUX YMEHUU, UHTEpeca K
W3YYCHUIO MAaTEMAaTHUKH;

* nonBeneHue ooOyyaromumxcs ¢ 311P Ha 1oCcTyTHOM 1Ji1st HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMaTHKHU M OKPYXKAIOIIET0 MUPa,

* ¢dopmupoBaHue (YHKIIMOHATHPHOM MAaTeMaTHICCKOW TPAMOTHOCTH: YMCHHUS
pacrmo3HaBaTh MaTeMaTHYECKUE OOBEKTHI B PEATbHBIX )KH3HEHHBIX CHUTYAIHsIX,
MPUMEHATh OCBOCHHBIC YMCHHS ISl PEUICHUS TMPAKTUKO-OPUCHTUPOBAHHBIX
3a/lady, HUHTEPIPETHUPOBATH IMOJYUYECHHbIE PE3yJabTaTbl U OIICHUBaTh HUX Ha
COOTBETCTBHE MPAKTUUECKON CUTYaIIUU.

OcHOBHBIE JIMHUM COJAEpKaHUA Kypca MaTeMaTuKu B S5—6 Kiaccax -—
apudMeTnyecKas U TeOMEeTpUUeCKas, KOTOpPbIe pa3BUBAIOTCS MapajlieIbHO, Kaxaas B
COOTBETCTBUH C COOCTBEHHOM JIOTMKOM, OJTHAKO, HE HE3aBUCHUMO OJIHA OT JIPYTOii, a B
TECHOM KOHTaKT€ W B3auMOJCHCTBUU. Takke B Kypce MPOUCXOJUT 3HAKOMCTBO C
AJIEMEHTaMH aJIreOpbl U ONMUCATETLHON CTAaTUCTHUKHU.

Wzyuenne apudmMeTndeckoro maTepuaja HAYMHACTCS CO CHUCTEMaTH3alluu U
pPa3BUTHS 3HAHWUN O HATYpPaJIbHBIX YMCIIAX, MOJYYCHHBIX B HadanbHOU mKose. [lpm
OTOM COBEPIICHCTBOBAHUE BBIYMCIUTEIBPHOW TEXHHKH W (POPMUPOBAHHE HOBBIX
TEOPETHUECKNX 3HAHWA COYETACTCS C PA3BUTHEM BBIYHCIMTEIBHONW KYJIBTYPHI, B
JaCTHOCTH C OOyYECHHEM IMPOCTCUINM TpHEMaM MPUKHUIKUA W OIEHKH PE3yIhTaTOB
BbIUMCIIEHN. 3ydeHne HaTypaabHbIX YMCEI MIPOJOJIKAECTCS B 6 Kilacce 3HAKOMCTBOM
C HAYAJIbHBIMU TIOHSITUSIMU TEOPUU JEITUMOCTH.

Jpyroii KpymHbIi OJ0K B COAEpKaHUH apu(dMETUUECKONU JTMHUU — 9TO JIPOOHU.
Hauano u3ydennsi 0OObIKHOBEHHBIX U JIECATUYHBIX Ipo0Oei OTHECEHO K 5 Kiaccy. ITo
MEPBBIM ATanm B OCBOCHHH APOOEH, KOTrna MPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMU
UJesIMHU, TOHATUSAMH TeMbl. [Ipum 3TOM paccMoTpeHue OOBIKHOBEHHBIX IpoOei B
MOJIHOM 00BEME MPEAIIECTBYET U3YUCHHIO AECSITUUHBIX IPOOEi, UuTo 11e1eco00pa3Ho
C TOYKH 3PEHUS JIOTUKU W3JIOKECHUS YMCIIOBOW JIMHUM, KOTJa IIpaBuia JACHUCTBUU C
JCCATUYHBIMA JPOOSMHU  MOYKHO OOOCHOBAaTh YK€ W3BECTHBIMH aJlTOPUTMAMHU
BBITIOJTHCHHSI JIEHCTBUN C OOBIKHOBEHHBIMHU JPOOSMH. 3HAKOMCTBO C JECATHUYHBIMH
JIPOOSMU PACIIUPHUT BO3MOXKHOCTH ISl TTOHUMAHUS OOYYaIOIIUMHKCS TPHUKJIATHOTO
MIPUMEHEHUST HOBOW 3alMCH TIPH M3YUYEHUHU IPYTUX MPEAMETOB U MIPH MPAKTHUECKOM
ucnoip3oBanud. K 6 kimaccy OTHECEH BTOpPOM d3Tam B H3YYECHHHM JpobOeil, rie
MPOUCXOIUT COBEPIICHCTBOBAHME HABBIKOB CPAaBHEHHUS M MpeoOpa3oBaHHs IpOoOei,
OCBOCHHE HOBBIX BBIUUCIUTEIHHBIX AJITOPUTMOB, OTTAYMBAHNE TEXHUKH BHIYMCIICHHMN,
B TOM YHCJIC 3HAYEHUN BBIPAKEHUMN, CONIEPKAIIUX U OOBIKHOBEHHBIC, U JECATUIHBIC



IpoOu, yCTAaHOBJIEHUE CBS3EM MEXIY HUMH, PACCMOTPEHHE MPUEMOB pelIeHUs 3a1a4
Ha JpoOu. B Hauase 6 kiacca MpoMCXOIUT 3HAKOMCTBO C MIOHSATHEM TPOIICHTA.

Oco0OeHHOCTHIO U3YyUEHUS MONTOKHUTEIBHBIX U OTPULIATEIBHBIX YHCET SBIISETCS
TO, YTO OHH TAKKE MOT'YT pacCMaTpUBAThCS B HECKOJIBKO 3TanoB. B 6 kiacce B Havane
n3yuyeHus: TeMbl «l10I0XKUTENbHBIE U OTPULIATENBHBIE YHCIIAY» BBIACIAETCS MOJITEMA
«llenble yncna», B paMKax KOTOPOW 3HAKOMCTBO C OTpPULATEIBHBIMH YHUCIAMH U
NEUCTBUAMH C TMOJIOKUTEIbHBIMA W OTPULIATEILHBIMU YHCIAMU IPOUCXOAMT Ha
OCHOBE COJAEPXKATEIBHOTO TMOAXO0JA. IJTO TMO3BOJSIET HA JOCTYIHOM YpPOBHE
MO3HAKOMUTH yYaIINXCSl MPAKTUYECKH CO BCEMH OCHOBHBIMU IMOHATUSIMU TEMBI, B TOM
Yyycjie W C TpaBWIAMH 3HAKOB IPU BBIMOJHEHUU apUPMETUUYECKUX JICUCTBHIA.
N3yuenue pamioHaNbHBIX YUCENT HAa 3TOM HE 3aKOHYHUTCS, a OyJeT MPOAOKEHO B
Kypce airedpbl 7 Kiacca, 4TO CTaHET CJIETYIOUTUM MTPOXO0I0M BCEX MPUHIUITUATBHBIX
BOIIPOCOB, TEM CaMbIM pa3JieJIeHHE TPYIHOCTEN 00JeryaeT BOCIIpUsATUE MaTepraa, a
pacnpenesieHue BO BpeMEHU CIIOCOOCTBYET MPOYHOCTH TPUOOPETAEMBIX HABBIKOB.

[Ipn 0OyyeHUM pEIICeHHIO TEKCTOBBIX 33Jad B 5—6 Kjaccax HCHOJb3YIOTCS
apupmeTnyeckue MpuémMsl penieHus. TekcToBble 3aaun, pelaeMble Ipu 0TpaboTKe
BBIYMCIIMTEIBHBIX HABBIKOB B 5—6 Kjaccax, pacCMaTpUBAIOTCs 3a1add CIIECTYIOMINX
BUJIOB: 33/Jaud Ha JBWKEHUWE, HA YacTH, HAa TMOKYIKH, Ha paboTy H
MIPOU3BOAUTENIBHOCTh, Ha MPOLEHTHI, HA OTHOWIEHUs W npomnopuun. Kpome Toro,
oOyyJaroniecsi 3HaKOMSTCSI C MpUEMAMH pEUIeHUs 3a1ad nepedopoM BO3MOMXKHBIX
BapHaHTOB, yyaTcs paboTaTh ¢ HH(OpMaLUEn, IPEJCTaBICHHON B (popMe TabiuL Win
JUarpaMM.

B paOoueii mporpamMmMe mpenycMOTpeHO (OPMUPOBAHHUE MPOINEAEBTUUECKUX
anreOpanvyeckux TMpeAcTaBlieHu. bykBa Kak CHMBOJ HEKOTOPOTO Yucjia B
3aBUCUMOCTH OT MAare€MaTHYeCKOr0 KOHTEKCTa BBOJUTCS NOCTENEHHO. BykBeHHas
CHUMBOJIMKA HTMPOKO UCIIONB3YETCS IPEXkKIE BCETO ISl 3aMCH OOIKX YTBEPKIACHUH U
MpeAIOKEHUH, (GOPMYJI, B HACTHOCTH ISl BBIYUCICHUSI T€OMETPUUECKUX BEITUYMH, B
KAueCTBE «3aMECTHUTEIISD» YHCIIA.

B kypce «Marematukn» 5—6 KIaccoB MPEICTABICHA HArJISHAS F€OMETPHS,
HalpaBj€HHasT Ha pa3BUTME OOpPa3HOrO0  MBIIUICHUS, MPOCTPAHCTBEHHOI'O
BOOOpaxeHus1, N300pa3UTENIbHBIX YMEHUN. DTO BaXKHBIN 3Tall B U3YYEHUU T€OMETPUH,
KOTOpPBI OCYIIECTBIIACTCS Ha HAIJISIIHO-TIPAKTUYECKOM YPOBHE, ONHMpAETCA Ha
HarjIsiIHO-00pa3HOe  MbIIIIEHHEe oOydaromuxcs. bonbimas pojib  OTBOAMUTCS
IIPAKTUYECKOM  JEATEIbHOCTH,  OIBITY,  O3KCHEPUMEHTY,  MOJIEIMPOBAHUIO.
OOyuaromuecss 3HaKOMSTCSI C TEOMETPUUYECKUMHU (GUIypaMH Ha IJIOCKOCTH U B
MIPOCTPAHCTBE, C MX MPOCTEUIIUMHU KOH(MUTYypalusiMH, ydarcs H300pakaTh MX Ha
HEJIMHOBAaHHOW M KJIETYaTOW Oymare, paccCMaTpHUBAIOT WX MPOCTeHIme cBoicTBa. B
MpoLEecce U3yUeHUs! HarJsAHON T€OMETPUN 3HaHUs, TOJyYeHHbIe 00yJalomUMUCS B
HaYyaJbHOW LIKOJIE, CHCTEMATU3UPYIOTCS U PACIIUPSIFOTCS.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

CornacHo yueOHOMY IUIaHy B 5—6 Kjaccax H3y4yaeTcss WMHTErPUPOBAHHBIN
npeamer «MareMaTtukay, KOTOPBIM BKIIOYaeT apuPMETUUYECKUd MaTepuanl Hu



HarJIsAHY0 T€OMETPUIO, & TAK)KE ITPOTIEIEBTUUECKUE CBEACHMSI U3 alIreOpbl, 2IEMEHTHI
JIOTMKH 1 Hayaja OMUCATEIbHON CTaTUCTHKHU.

Y4eOHBIi TUTaH Ha M3YYeHHE MaTeMaTHKH B 5—06 Kjlaccax OTBOJUT HE MEHee S5
y4eOHBIX YacOB B HEJAENIO B TEUEHHUE KaXKJI0ro roja oOy4deHus, Bcero He meHee 340
y4eOHBIX YaCOB.

COJEP)XAHUE YUEBHOI'O KYPCA «MATEMATUKA» (II0 TOJIAM
OBYUEHUS)

5 KJIACC

HarypaJjbHble 4nciia 1 HyJIb

HarypaneHoe uwncno. Psa Harypanbabix uucen. Yucno 0. M3o0Opaxenue
HATypaJIbHBIX YUCEN TOYKAMH Ha KOOPJIMHATHOM (YUCIOBOM) MPSMOIA.

[TozunmonHass cucrema cyucieHus. *PuMckas Hymepalus Kak MpuMep
HENO3UIHOHHON CUCTEMBI cuuciaeHus™ . JlecaTMyHas cuCTeMa CUUCIICHUS.

CpaBHEHUE HATypalbHBIX YHUCEJ, CPAaBHEHHWE HATYpaJbHBIX YUCEN C HYJIEM.
Crnioco6bl cpaBHeHUs1. OKpyTIIeHHE HATYyPaTbHbBIX YUCE.

CnoxeHre HaTypaJIbHBIX YKCEN; CBOMCTBO HYJISl IIPHU CIIOKEHUU. Bbruuranue
KaK JIeicTBHE, 0OpaTHOE CJIOKEHUIO. YMHOXKEHUE HATypaJIbHBIX YHCEN; CBOMCTBA
HYJISI U €IMHULIBI TIPU YMHOXKEHHH. [[ereHune kak JielicTBre, 00paTHOE YMHOXKEHHUIO.
KomrionenTsl  nmeiicTBuM, CBs3b  Mexay Humu. [IpoBepka  pe3ynbrara
apupmeTndeckoro gedctBus. llepemecTuTenbHOE UM COYETAaTEIbLHOE CBOMCTBA
(3aKOHBI) CJIOKEHHSI W YMHOXKEHHUS, *PacHpeesIUTeIbHOE CBOMCTBO (3aKOH)
YMHOKEHHST ™.

Hcnonb3oBanue OyKB 1Jis1 0003HAYEHUS HEM3BECTHOTO KOMIIOHEHTA U 3aIUCH
CBOMCTB apu(METHUUECKUX JCHCTBUM.

*JlenuTeny W KpaTHbIE 4YMCIa*, pasliokeHue Ha MHOxuTend. [IpocTteie u
coctaBHbIe uncia. *IIpu3naku genumoctu Ha 2, 5, 10, 3, 9*. JleneHnue ¢ 0CTaTKOM.

CreneHb C HaTypaJlbHbIM I[IOKa3aTelieM. 3allkiCh 4YHWCIa B BHJE CYMMBbI
Pa3psIHBIX CIaracMbiX.

HucnoBoe BbIpakeHUE. DBplYMCIIEHHE 3HAYEHUM YHCIIOBBIX BBIPAXKCHUM;
MOPSAIOK  BBINOJHEHUs  JeuWcTBuil.  Mcnonb3oBaHWe  MpU  BBIYHCICHUAX
MEPEMECTUTEIHFHOTO U COYETATEILHOIO CBOMCTB (3aKOHOB) CIIOXKEHUSI U YMHOXKEHMUS,
*pacnpeneuTeIbHOr0 CBOMCTBA YMHOKEHUS ™.

Jpodu

[IpencraBienrie o JpobW Kak crnocobe 3alucu  4YacTH  BEJTUYUHBI.
OObikHOBEHHBIE ApoOu. [TpaBuibHBIE U HenpaBUibHbIE ApoOu. CMmemanHas Jpoob;
MpeICTaBICHUE CMEIIaHHOM ApOoOH B BHUJIC HEMPABUIILHON APOOH U BBIJIEICHUE 11ET0M
Y4acTH YMCJIa U3 HeMpaBWIbHOU apodu. M3o0paxenue apodet ToukaMu Ha YHUCIIOBOM
npsmoil. OcHoBHOE CBOMCTBO Apoou. *Coxkparnienue apooeit. [IpuBenenue apodbu
HOBOMY 3HameHaTeno*. CpaBHEHHE APOOECH.

CrnoxxeHre M BBIYUTAHUE JpoOed. YMHOXKEHUE U JelieHue apo0eii; B3auMHO-

1 3nech u ganee * *0603HaYEHBI TEMBI, H3yUeHHE KOTOPBIX IPOBOJUTCA B 03HAKOMHUTEIbHOM I1ane. [lenaror
CaMOCTOSTENIFHO OTIPEENIIET 00bEM H3y4aeMOro MaTepuara.



obpatHbie 1podu. *HaxokaeHne 4acTu 11eJI0r0 U IeJI0r0 M0 €ro 4acTu™.

Jlecsatnunast 3amuchk npoOeid. [lpencraBneHue necATUYHOW ApoOM B BHUIE
O0OBIKHOBEHHOU. M300pakeHne AeCITUYHBIX IpoOei TOUKaMH HAa YUCIOBOW IPSIMOM.
CpaBHeHUE JECATUYHBIX APOOEH.

ApudmMernueckre JEHUCTBUS C JECATHYHBIMU JpoOsmu. *OxpyrieHue
JECATUIHBIX APOOCT™.

Penienne TeKCTOBBIX 3224

Pemenne TekcTOBBIX 3adad  apudMeTHYeCKUM  crocoboM. *Perenue
JOTUYECKUX 3adad. Pemienuwe 3amay nepedOpoOM BceX BO3MOXKHBIX BapUaHTOB™.
Hcnonb3oBanue Mpy pelieHuu 3aa4 TaOIUI] U CXEM.

Pemenue 3amay, cojepKalmux 3aBUCMMOCTH, CBSI3bIBAIOIIME BEJIMYMHBIL:
CKOPOCTb, BPEMs, PACCTOSIHUE; 1IeHa, KOJIMYECTBO, CTOMMOCTh. EAMHUIIBI H3MepeHus:
Macchbl, 00bEMA, IIEHBI; PACCTOSHUSI, BPEMEHHU, CKOPOCTU. CBS3b MEXKIAY €IMHUIIAMU
M3MEPEHUS KaXI0W BETMUUHBI.

Pemenne ocCHOBHBIX 3a71a4 Ha JpoOu.

[IpencraBieHne TaHHBIX B BUIE€ TaOJHII, CTOJIOYATHIX AHUATPAMM.

Harasignas reomerpust

Harnsinaele npeacraBineHus o (Urypax Ha MiIoCKOCTH: TOUKa, MpsAMasi, OTPE30K,
Jy4, yTOJ, JIOMaHasi, MHOTOYTOJIbHUK, OKPYKHOCTb, KpyT. Yroi. lIpsamoi, octpeii,
TYION U pa3BEPHYTHIE YTJIbI.

JnuHa oTpe3ka, METPUYECKHUE E€IUHUIIbI IIUHbL. J[JIMHA JTOMaHOH, EpUMETP
MHOTrOYToJIbHUKA. MI3MepeHne U MOCTPOECHHE YIJIOB C IOMOIIBIO TPAHCIIOPTHPA.

Harnsnuele mnpencrtaBiaeHuss o (¢urypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK;
MPSIMOYTOJIbHUK, KBAJIpaT; TPEYTOJbHUK, *0 paBEHCTBE GUTYP™.

N3o0paxkenne ¢uryp, B ToM umcie Ha kierdaton Oymare. *Tloctpoenue
KoH(urypamnuii U3 dactei MpsiMoil, OKPY>KHOCTH Ha HEIMHOBAHHOW W KIIETYATOU
Oymare®. Mcnonp30BaHe CBOWCTB CTOPOH U YIJIOB IPSIMOYTOJIbHUKA, KBaJpaTa.

[lmomaas MPAMOYroJIbHUKA W MHOTOYTOJBHUKOB, COCTABJICHHBIX U3
MPSAMOYTOJIBHUKOB, B TOM 4ucJle (uryp, m300pak€HHbIX Ha KjeTdyaTrod Oymare.
Enuaunier nsmepenns mionaau.

*Harnsaneie peACcTaBICHUs O MPOCTPAHCTBEHHBIX (PUTYpaxX: MPSIMOYTOIbHBIHN
rapasuieIenuIie, KyO, MHOTOTPAHHUKH. N3o0paxkenue MPOCTEUIIINX
MHOTOrpaHHMKOB. Pa3BépTkum kyba wu mnapamienenunena. Coznanue Mojene
MHOTOTPAaHHHUKOB (M3 OyMaru, MpoOBOJIOKH, TUIACTUIIMHA | JIp.)™.

*O0béM MNPSMOYTOJBHOTO TMapajuienenunena, kyoa. EauHuier usmepenus
o0BEMa™.

6 KIIACC

HarypaabHblie yucia

Apudmernueckre IEUCTBHS ¢ MHOTO3HAYHBIMU HATypaTbHBIMU YHCIIAMHU.
YuciioBbie BEIpAKEHUS, IOPSIOK ICUCTBUI, UCTIOIB30BaHUEe CKOOOK. Vcnonp30Banme
MPU BBIYUCICHUSX MEPEMECTUTEIBHOIO M COYETATENBHOTO CBOMCTB CIOXKEHUS M
YMHOXEHHUSI,  *pacnpeiesIUTeNIbHOTO  CBOMCTBA  yMHOXEHUS.*  OKpyrieHue
HaTypaJlbHbIX YHCEIL.



Jlenurenu U KpaTHbIE YKCa; *HAMOOJbLINI OOIIMK JENINUTENb U HAUMEHBIIIEE
oOwiee kpaTHoe. [lenuMocTh CyMMBI M POU3BENCHUS ™. JleieHne ¢ OCTaTKOM.

Apoou

OObIKHOBEHHAs1 J1poOb, OCHOBHOE CBOWMCTBO ApOOM, COKpAIICHHWE IpoOei.
CpaBHenme u ymopsagounBaHue JnpoOeil. Pemenne 3amay Ha HaxOXKACHHE YacTU OT
LEJ0oro M WLEeJoro mo ero 4vacth. JIpoOHOe 4YuCiIO Kak pe3yJsibTarT JAeJICHHUS.
[IpencraBnenne necATUIHOW ApOOM B BHUJIEC OOBIKHOBEHHOW JAPOOM M BO3MOXKHOCTH
IPEICTaBICHNUs OOBIKHOBEHHOW IpoOM B BUAE JECATUYHOH. JlecaTuuHble apoOu U
METpUYECKasi cuctemMa Mep. ApupMeTHUECKUe JEHCTBUS U YHMCIOBBIE BBIPAKEHUS C
OOBIKHOBEHHBIMH U JIECATUUYHBIMU JIPOOSMHU.

OtHomienue. /[leneHne B JAaHHOM OTHOIIEHHMU. *Macmrtad™, npornopuus.
IIpuMeHeHne TponopLUUi IPY PEIICHUH 3a1a4.

[TonsiTMe npoLeHTa. BerynciieHne MpoueHTa OT BEJIUYUHBI U BEJIUYUHBI 110 €€
MPOLIEHTY. BbIpa’keHrne NpPOLEHTOB AECATUYHBIMH Ipo0siMu. Pemenue 3agady Ha
MPOLICHTHI. BhIpajkeHre OTHOLIEHUS BEJIMYMH B IPOLIEHTaX.

ITos10skMTENBHBIEC M OTPULATEIbHbBIC YHCJIA

[TomoxxuTenpHble W OTpULaTenbHble Yucna. Llenpie uncna. *Mopynp uyucina,
reoMeTpuYecKas MHTeprnperauus Moayias uucia™. WM3o0paxeHue dyucen Ha
KOOPJIMHATHOM NpsIMOM. *YHCITIOBBIE MPOMEXKYTKHU ™.

CpaBHeHue umcel. ApUPMETHYECKUE JIEUCTBHUS C TIOJOXXKHUTEIbHBIMU H
OTPULIATEIbHBIMHU YHACIAMU.

[IpssMoyroJsibHasE cucTeMa KOOpAMHAT Ha IUIOCKOCTH. KoopauHaTel TOUKM Ha
IJIOCKOCTH, abcuucca U opauHata. [locTtpoenune Touek U Guryp Ha KOOpIMHATHOU
IIJIOCKOCTH.

BykBeHHBbIE BbIpaKeHUS

[Ipumenenue OyKB AJisl 3aITUCU MAaTEMATUYECKUX BBIPAKEHUHN U MPEIOKEHUH.
CpoiicTBa apudmeTHuecKux JeWCTBU. *ByKBEeHHBIE BBIPAKEHUS M UHCIOBBIC
MO/ICTAHOBKU.* ByKBEHHbIE PaBEHCTBA, HAXOXKJIEHUE HEU3BECTHOTO KOMIIOHEHTA.
®opMyiibl; (pOpMyYIIBI TIEPUMETPA U IUIOIIAN MPSAMOYTOJIbHUKA, KBaJpara, *00béMa
napauienenuneaa u kyoa*.

PemieHnne TekcTOBBIX 33124

Pemenne TekCcTOBBIX 3adad  apuMETUUYECKUM crnocodboM. *PemieHue
JIOTUYECKUX 3a1a4. Penienne 3a1au nepedopoM BCeX BO3MOKHBIX BApUAHTOB.™

Pemenue 3amad, coaepXalmuMx 3aBUCUMOCTH, CBSI3bIBAIOIIMX BEJIMYMHBL:
CKOPOCTb, BPEMs, PACCTOSIHUE; 1I€HA, KOJIMYECTBO, CTOMMOCTbD; IPOU3BOAUTENBHOCTb,
BpeMs, 00bEM paboThl. EnuHHUIBI M3MEpeHHUs: MacChl, CTOMMOCTH; PAaCCTOSHHUS,
BpEMEHH, CKOPOCTU. CBA3b MEXK]ly €IMHUIIAMHA U3MEPEHUS KAKI0M BETUYHHBI.

Pemenue 3a1a4, CBSI3aHHBIX C OTHOLIEHUEM, IPOMOPLIMOHATIBHOCTHIO BEJINYMH,
MPOLIEHTaMH; pPEIIeHHe OCHOBHBIX 3a]1a4 Ha APOOU U MPOLEHTHI.

*OneHka U MPUKUIKA, OKPYTIEHUE pe3yJibTaTa™.

*CocraBieHne OyKBEHHBIX BBIPAKEHUM 110 YCIOBUIO 3a1a4n’™.

[IpencraBnenre OaHHBIX C MOMOIIbIO Ta0muy u guarpamm. CronOuateie
IUarpaMMbl: YTEHUE U MOCTpOeHHEe. YTeHHe KPyTroBbIX AUarpamm.

Harasimnas reomerpusi

Harnsinaeie npeacraBinenus o GUrypax Ha mioCKOCTH: TOUKA, MpsAMasi, OTPE30K,



Jy4, yToJl, IOMaHasi, MHOIOYT'OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTD,
KpYT.

*B3anMHOE pacroyioKE€HUEe JBYX MNPAMBIX Ha IUIOCKOCTH, IapajlieibHbIE
IpsIMbIE, MEPIEHIUKYISpHbIE MpsMble™. M3MepeHue pacCTOSHUN: MEXIY ABYMs
TOYKAMH, OT TOYKH 10 IPSIMOM; JUIMHA MAapUIPyTa HA KBAJIPATHOM CETKE.

WN3mMepeHne W MOCTPOEHHME YIJOB C IOMOIIBI TpaHcnopTupa. Buabl
TPEYrOJIbHUKOB: OCTPOYTOJIbHBIN, IIPSAMOYTOJIBHBIN, TYIIOYTOJIbHBIM;
paBHOOEIPEHHBIMN, PaBHOCTOPOHHHUH. YeTbIpEXYTOJIbHUK, IPUMEPBHI
YETBIPEXYTOJBHUKOB. [IpAMOYTONbHUK, KBAaApaT: HCIOJIb30BAHHUE CBOWCTB CTOPOH,
yrioB, auaroHaned. *M3zoOpaxkeHue reomeTpuyeckux GUIyp Ha HEITMHOBAHHOM
Oymare ¢ UCIOJb30BAHUEM LHUPKYJS, JHUHEWKH, YroJbHUKA, TpaHCHIOpTUpa™.
[TocTpoeHus Ha KieTyaron Oymare.

[Tepumerp MHOTrOyroapHuKa. [loHATHE MIOLIAAN PUTYPBI; €AUHULIBI U3MEPEHUS
riomwaau. [Tpubmmxénnoe namMepenue miomaau Guryp, B TOM YUCII€ Ha KBapaTHON
cetke.™ [IpuOnmxEHHOE U3MEPEHHE ITTMHBI OKPY>KHOCTH, TUIOLIAAN Kpyra™.

*CuMMeTpusi: IeHTpajibHasA, OCeBas M 3epKalibHas cumMmeTrpuu. lloctpoenue
CUMMETPUYHBIX PUTYD™.

*Harnsanele MpeACcTaBIeHHs O TPOCTPAHCTBEHHBIX (PUTypax: mapajiiesienuIie],
KyO, Tmpu3ma, nUpaMuja, KOHyc, LWIMHAp, map u cdepa. HN3o0paxkenue
MPOCTPAHCTBEHHBIX (uryp. I[lpumepsl pa3BEPTOK MHOTOIPAaHHUKOB, LHIMHApPA U
KoHyca. Co3naHue Mojesel MpocTpaHCTBEHHBIX Guryp (U3 Oymaru, MpOBOJIOKH,
IJIACTUJIMHA U JIP.).

[TonsitTue oOBEMA; enuHUIBI U3MepeHUs 00bEMa. OOBEM NPSIMOYTOJIBHOTO
napajienenuneaa, kyoa*.

IINTAHUPYEMBIE ITPE/IMETHBIE PE3VYJIbTATBI OCBOEHUM A [TPOI'PAMMBI
YYEBHOI'O KYPCA «MATEMATHUKAY.

OcBoenne yueOHOTO Kypca «MaremaTuka» B 5—6 Kjaccax OCHOBHOM IITKOJIBI
JOJDKHO 00ecTieurBaTh JOCTHKEHUE CIICAYIOMNUX IPEAMETHBIX 00pa30BaTeIbHBIX
pE3yJIbTaTOB:

S KUIIACC

Yucaa v BIYMCICHUSA

OpueHTHPOBATHCS B TMIOHATHUSAX U OTICPUPOBATH HA 0A30BOM YPOBHE TEPMHUHAMH,
CBSI3aHHBIMH C HATYypaJTbHBIMU YUCIIAMU, OOBIKHOBEHHBIMU U IECATUYHBIMU IPOOSIMH.

CpaBHUBATH U YIIOPSAOUYUBATH HATYPAIbHBIC YUCIIA, CPABHUBAThH B MPOCTEUIIINX
CITy4asix OOBIKHOBEHHBIE APOOH, AECSITUUHBIC JPOOH.

CoOTHOCUTB TOUKY Ha KOOPJMHATHOM (UUCTIOBOM ) MPSIMOM C COOTBETCTBYIOIIUM
el YuCcIIoM 1 n300paxaTh HATypaJibHbIC YHCIIa TOUKaMU Ha KOOPAMHATHOM (YHUCIIOBOM)
IPSAMO.

Beinmonuate apudmMeTndeckue JACUCTBUS C HATypalbHBIMH YHCIAMH, C
OOBIKHOBEHHBIMHU JIPOOSIMU B MPOCTEUIIINX CITyYasX.

BbINOMHATH NPOBEPKY, MPUKUIKY PE3YIbTATA BHIUUCICHHI.

OKpyIJIsITh HaTypaJibHbIE YHCIIA.



Penienne TekcTOBBIX 33124

Pemare TekcTOBBIE 3amayMl apU(PMETUYECKUM CIIOCOOOM H C TMOMOUIBIO
OpPraHM30BAaHHOTO KOHEYHOTO Tiepebopa BCEX BO3MOXHBIX BapHaHTOB (TIpu
HEOOXOJIMMOCTH C HAPABJISIONICH MOMOIIIBIO).

Pemate 3amauu, cojaepxkamiye 3aBHCHUMOCTH, CBS3bIBAIOIIME BEJIMYMHBIL:
CKOPOCTb, BpEMS, PACCTOSIHUE; 1I€HA, KOJIMYECTBO, CTOUMOCTH (TIPH HEOOXOUMOCTH C
MCIIOJIb30BaHUEM CIPABOYHON MH(POPMAITHIH).

Hcnonb30BaTh KpaTKUE 3alMCH, CXEMbl, TaOIUIIbI, 0003HAYCHUS MIPU PEIICHUH
3azay.

[Tosib30BaThCs OCHOBHBIMH €UHUIIAMHU W3MEPEHUS: 1IeHbI, MAaCChl; PACCTOSHUA,
BPEMEHH, CKOPOCTH; BBIpaKaTb OJHM E€IUHUIIBI BEJIMYUHBI 4Yepe3 Jpyrue (mpu
HEO0OXOIUMOCTH C OTOPOM Ha CIIPABOYHYIO HH(POPMAILIUIO).

W3Bnekaty uHMOpMaIuio, MPEACTABICHHYIO B Tabiuile, Ha CTOI04YaToOMn
IuarpaMMe, HHTEPIIPETUPOBATH IPEICTABICHHbBIE JAHHBIE, UCIIOJIb30BATh JAaHHBIE TPH
pelIeHnH 3aa4.

Harasignas reomerpus

[Tonb30BaThCA F€OMETPUUYECKUMH TMOHATUSAMM: TOYKA, IpsiMasi, OTPE30K, JyY,
YI0Jl, MHOTOYTOJIbHUK, OKPYKHOCTb, KPYT.

[IpuBoauTh NpUMEpPbl OOBEKTOB OKPYKAIOIIETO MHUpPA, HMEIOMMX (popmy
M3YUYEHHBIX TEOMETPUUYECKUX PUTYP.

Hcnonp30BaTh TEPMHUHOJIOTHIO, IPU HEOOXOJUMOCTU IO BU3YaJIbHOH OIOpE,
CBSI3aHHYIO C yIVIAMH: BEpIIHMHA, CTOPOHA; C MHOIOYIOJIbHUKAMU: YIoOJI, BEpIIHHA,
CTOpPOHA, INaroHaJIb; ¢ OKPYKHOCTBIO: pauyC, TUaMeTp, LIEHTP.

N300pakath W3y4deHHBbIE TeoMeTpuueckre (Urypsl Ha HEJIWHOBAHHON W
KJIET4aTOM Oymare ¢ moMOILbIO LUPKYJIS U JIMHEHKU (IIOCTIE COBMECTHOTO aHAIN3a).

HaxonuTe MJIMHBI OTPE3KOB HENOCPENCTBEHHBIM H3MEPEHHEM C IOMOIIBIO
JUHEHKH, CTPOUTh OTPE3KU 3aJaHHOW [JIMHBI, CTPOUTH OKPYKHOCTH 3aJaHHOIO
paauyca.

Hcnonb30BaTh CBOWCTBA CTOPOH U YTJIOB MPSIMOYTOJIbHMKA, KBajJpaTa JJIsl UX
MOCTPOEHUS, BEIYMCIICHUS TUIOIIAIN U IEPUMETPA.

BbluucnsaTe mepuMeTp M IUIONIaAb KBajapaTa, OPsIMOYTOJIbHUKA, (Uryp,
COCTABJICHHBIX W3 MPSIMOYIOJIbHUKOB, B TOM 4HCIIe (PUTYp, HU300paKEHHBIX Ha
KJIeT4aTon Oymare.

[Tonp30BaThC OCHOBHBIMU METPUUECKUMH E€IUHHUIIAMU W3MEPEHUS JJIUHBI,
TJIOIIA/N; BBIPAXKATh OJTHU €IMHUIIBI BETUYUHBI Yepe3 Apyrue (Mpu HEOOXOIUMOCTH C
OTIOPOH Ha CIIPaBOUYHYIO HH(POPMAIHIO).

Pacnio3naBaTh mapasienenuresi, Ky0, UCIOJIb30BaTh TEPMUHOJIOTHIO: BEPIITUHA,
pedpo rpaHb, U3MEPEHHMSI; HAXOIUTh U3MEPEHUS MTapaljiesienumneaa, Kyoa.

Beraucisate 00b€M KyOa, mapaienenunena Mo 3aJaHHBIM H3MEpPeHUsM (C
OTIOPON Ha AJITOPUTM YUYEOHBIX JEUCTBUM), MOJb30BATHCS CAMHHUIIAMU H3MEPEHUS
00BEMa.

PemaTe HecJOXHBIE 3aJa4l Ha HM3MEPEHUE T'€OMETPUYECKUX BEIMYHMH B
MPAKTUYECKUX CUTYalUsIX (TP HEOOXOUMOCTH C BU3YyalIbHOU ONOPOHA).



6 KIIACC

Yuciia ¥ BBIYUCICHUSA

OpueHTUpPOBATHCS B MOHATHUAX U ONEPUPOBATH HA 0A30BOM YPOBHE TEPMUHAMH,
CBS3aHHBIMHM C Pa3JIMYHBIMU BUJAMHU YHCENl U CIIOCOOAMU UX 3aMKCH, MEPEXOIUTh
(ecyii 3TO BO3MOKHO) OT OJAHOM (DOPMBI 3aUCH YKCTIA K JPYTOM.

CpaBHUBaTh M yHOPSAIOYMBATH IIEJIbIE YMCIIA, OOBIKHOBEHHBIE U JIECATUYHBIC
IpoOu, CpaBHUBATH YKCJIa OJTHOTO U Pa3HbIX 3HAKOB.

BoinonHaTh aprudpMeTnyeckue 1eHCTBUS C HATypadbHBIMU U LEIBIMU YHCIIAMHU,
OOBIKHOBEHHBIMU U JECATUYHBIMU JPOOSIMHU, MOJTOKUTEIBHBIMU U OTPUIATEIbHBIMU
YU CIIAMM.

Boiuncnars 3Ha4€HUS] YUCTOBBIX BBIPAXKEHUM, BBIMOJIHATh TPUKUIIKY U OLICHKY
pe3yJibTaTa BBIYMCIICHUI; BBINOIHATh MPEOOpPa30BaHUSI YUCIOBBIX BBIPAKCHHUM Ha
OCHOBE CBOMCTB apu(PMETHUECKUX JEHCTBUM.

COOTHOCUTH TOYKY HAa KOOPAMHATHOMN MPSIMOM C COOTBETCTBYIOIINM €1 YHCIIOM
1 n300pa)kaTh YMciia TOYKAMHU Ha KOOPJMHATHOU MPSIMOM, HAXOAUTh MOJTYJIb YHCIIA.

COOTHOCUTH TOYKM B MPSIMOYTOJIbHOM CHCTEME KOOPAMHAT C KOOPAWHATAMU
3TOU TOYKH.

OkpyTiisiTh 1IeJible 4YKclia U JIeCATHYHbIE ApoOu (Mo oOpasily), HaXOAWTh
MPUOJIMIKEHUS YUCET.

YucsoBble 1 OyKBEHHbIE BHIPAKEHHUSA

OpHUEeHTHPOBATHCS B IOHATHUSX U OTIEPUPOBATH HAa 0a30BOM ypOBHE TEPMUHAMH,
CBSI3aHHBIMH C 3aMKChIO CTETICHU YMCIIa, HAXOIUTh KBaJIpaT U KyO yucia, BEIUUCISATh
3HAQYEHUS MPOCTEHUIITNX YUCIIOBBIX BBIPAXKEHUHN, COIEPIKAIIUX CTEIICHH.

[Tonp30BaThCs MpU3HAKAMU JACIUMOCTH (MPU HEOOXOJMMOCTH C OMOpPOM Ha
aJITOPUTM TPaBUIIA), PACKIIA/IbIBATh HATYpAJIbHBIC YUCIIA HA TPOCTHIE MHOKUTEIIH.

*Tlonp30BaThCs MACIITAOOM™, COCTABIISITh TPOMIOPLIMUA U OTHOILICHUS.

Hcnonb3oBaTh OYKBBI 1J11 0003HAUEHUS YHUCEN MPU 3aMUCH MaTEMaTUUECKUX
BBIPQXKEHUM, HAXOAUTh 3HAuCHHUS OYKBEHHBIX  BBIPAKECHUH, OCYIIECTBIISISA
HE0OXOAMMbIE MOACTAHOBKM M IpeoOpa3oBaHus (C OMOPOM Ha alrOpUTM y4eOHBIX
JTEUCTBUM ).

Haxoaute Hen3BECTHBI KOMIIOHEHT PABEHCTBA.

Pemenune TeKCTOBBIX 32124

PemaTte MHOTOIIArOBBIE TEKCTOBBIC 3a7aud apU(METUYECKUM CIIOCOOOM C
ONIOPO¥ Ha BOMPOCHBIN IJIAH.

Pematp MpOCTEUIIne 3aJ1a4u, CBSI3aHHBIE c OTHOLLIEHUEM,
MPOMOPUMOHAIIBHOCTBIO BEJIMYMH, POIEHTAMU; PEIIaTh TP OCHOBHBIC 3a/1a4yd Ha
JIpOOU U MPOLEHTHI.

Pemate 3amaum, cojaepkalue 3aBUCUMOCTH, CBSA3BIBAIOIINE BEJIMYUHBIL:
CKOpPOCTb, BpEMSI, PaCCTOSHUE, 1IEHA, KOJTMYECTBO, CTOMMOCTD; IPOU3BOIUTEIILHOCTb,
BpeMsi, 00bEMa pabOThI, UCTIONB3Ys apu(PMETUUECKUE JEeUCTBUS, OIICHKY, TPUKUKY;
MOJIb30BATHCS €IMHUIIAMU U3MEPEHUSI COOTBETCTBYIOIIMX BEJIUYHMH.

CocTtapisaTh OyKBEHHBIE BBIPAXKEHUSI IO YCJIOBHIO 3a7a4H MTOCJIE COBMECTHOTO
aHaaus3a.

W3Bnekats wH(MOpMAIUIO, TPEACTABICHHYIO B TaOJWIlaX, HA JIMHEHHOM,



CTOJ0YaTOW WM KpPYroBOW JuarpaMMax, HHTEPIPETUPOBATH IPEACTABIICHHBIE
JAHHBIE; UCIOJIb30BATh JAHHBIE PU PEIICHUH 3a]a4.

[TpencraBisaTs uHGOPMAIIUIO C TIOMOIIBIO TAaOIUI, TUHEWHON U CTOIOYATOM
JUarpaMM.

Harasignas reomerpus

[TpuBoauTH TpUMEPHl OOBEKTOB OKPYKAIOIIETO MHUpPA, HUMEIOHMX (HopMmy
M3YUYEHHBIX TE€OMETPHUYECKUX IUIOCKHX W IPOCTPAHCTBEHHBIX (PUryp, NpPUMEpPHI
pPaBHBIX U CHMMETPUYHBIX (Uryp.

N300paxaTh ¢ MOMOUIbIO LIUPKYJIS, IMHEHKU, TPAHCIIOPTHPA HA HETMHOBAaHHOM
U KJIETYaTO OyMare n3y4eHHbIE IUI0CKHE FeOMETpUUeCKUe (GUryphl U KOH(UTYpaLyH,
CUMMETPUYHBIE QUTYPBI.

HMeTp npeacTaBleHHE O TEOMETPUYECKUX IOHATHSAX: PABEHCTBO (QUIYp,
CUMMETpPHS, OCb CHMMETPHUH, UEHTP CUMMETPHUHU.

HaxonuTh BEIMYHMHBI YIJIOB U3BMEPEHUEM C MTOMOIIBIO TPAHCIIOPTHUPA, CTPOUTH
yIUIBl 33JJaHHOW BEJIMYUHBI, ITOJB30BATHCA NPHU PELIEHWU 3aad TpagyCHOM Mepou
YIJIOB; PACcO3HABATh HA YEPTEXKAX OCTPBIN, IPAMOU, Pa3BEPHYTHIM U TYIION YTJIBL.

BblUuCHATh NJMHY JIOMaHOHM, MEPUMETP MHOIOYTOJIbHHKA, MOJb30BaThCs
€AMHUIIAMU U3MEPEHUs JUIMHBI, BBIPAXKATh OAHU €IMHMIIBI U3MEPEHHUS JIJTMHBI Yepe3
IpyTHE.

Haxonuth, UCTonb3ysl YEePTEKHBIE NHCTPYMEHTBI, PACCTOSIHUS: MEXKIY ABYMs
TOYKaMH, OT TOYKH JI0 IIPSIMOM, JUIMHY ITyTH Ha KBaJIPaTHOW CETKE.

Bbruncnate momanb  (Uryp, COCTaBICHHBIX U3  IPSIMOYTOJIbHHUKOB,
HCIOJIb30BaTh pa30MeHNe Ha MPSMOYTOJIbHUKY, HA paBHbIE (PUTYPBI, TOCTPAaUBAHUE JIO
IIPSAMOYTOJIBHHUKA; IOJIb30BAaThCS OCHOBHBIMH E€IWHULAMH HW3MEPEHMs IUIOIIAIN;
BbIpaXKaTh OJHM €AMHUIIBI U3MEPEHUS IIOIAIN yepe3 apyrue (mpu HeoOXOIUMOCTH C
OTIOPOM Ha CIIPaBOYHYIO MH(POPMAIHIO).

Pacno3HaBaTh Ha MOAENAX M HM300pXKEHUSIX MUPAMHUAY, KOHYC, LMIJIMHID,
MCIIOJIb30BaTh TEPMUHOJIOTHIO: BEPILIHUHA, peOpO, FPaHb, OCHOBAHUE, pa3BEPTKA.

N3o0paxkath Ha KjeT4aTo OyMare mpsIMOYTOJIbHBIN MapasuiesIenumes.

Boruucnsate 00bEM NpSIMOYTOJIBHOTO Mapajvienenuneaa, Kyoa, mojb30BaTbCs
OCHOBHBIMU €IMHMIIAMHU U3MEpPEHUs 00BbEMA; BhIpAXaTh OAHU €AWHUIBI U3MEPEHUS
00bEMa uepes Apyrue (C ornopoil Ha CpaBOYHYI0 HHPOPMAITHIO).

PemaTe HecHOXHbIE 3aJaud Ha HAXOXKJIECHUE T'€OMETPUYECKUX BEIUYHUH B
MPAKTUYECKUX CUTYalHsIX (TP HEOOXOUMOCTH C BU3YyaIbHOM OTIOPOHN).

PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA «AJITEBPAy. 7-9
KJIACCBbI
Heau n3yyeHust yueOHOro Kypca

AnreOpa sBISE€TCS OJHUM H3 OINOPHBIX KYpCOB OCHOBHOM WIKOJIBI: OHA
o0OecreynBaeT M3y4yeHUE IPYTuX [UCLUUIUIMH, KaK €CTECTBEHHOHAY4YHOIO, TaK U
T'YMAaHUTAPHOTO IIUKJIOB, €€ OCBOCHHE HEOOXOAUMO JJI MPOI0JKEHN 00pa30BaAHMS U
B IOBCEIHEBHOW >XM3HU. Pa3BuTue y 0OydaromMXCA HAYYHBIX MPEICTABICHUN O
IIPOUCXOKICHUH
M CYIIHOCTH alreOpandecKux aOCTpaKIuii, Cocobe OTpaKeHUS MaTeMaTHYeCKOU



HAyKOM SIBIEHUW U MPOIECCOB B MPUPOJE U OOIIECTBE, POJIM MATEMATHYECKOTO
MOJICTUPOBAHUS B HAYYHOM MO3HAHUM U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO
HAy4YHOTO MHUPOBO33PEHUS W KAYECTB MBINLICHUS, HEOOXOMUMBIX IS aalTalid B
COBpeMeHHOM Iu(ppoBOoM oOmIiecTBe. M3ydeHue anreOpbl €CTECTBEHHBIM 00pa3oM
obecrieuMBaeT  pa3BUTUE  YMEHUS  HAONIOJaTh, CpaBHHUBATh,  HAXOJHUTh
3aKOHOMEPHOCTH, Tpebyer KPUTUYHOCTH MBIIUICHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATH CBOWM JEHCTBUS W BBHIBOJBI, (POPMYIHPOBATH
yTBepkeHud. OcBoeHue Kypca anreOpbl o0ecreduBaeT pa3BUTHE JIOTHUYECKOTO
MBIIIJICHUs OOYYalolUXCSl: OHU UCHOJIB3YIOT JCAYKTHBHbIE M HMHIYKTUBHBIC
paccykJieHus, o000IeHne W KOHKpeTH3aluio, abCTparupoBaHHE U AHAJIOTHUIO.
OOyuenue anrebpe mpeAnosiaracT 3HAYUTEIBHBIM OOBEM  CaMOCTOSITEIBHOU
NESATEABHOCTH  OOYYaloIIMXCA, TIO3TOMY CaMOCTOATENbHOE pEIICHHE  3ajad
€CTECTBEHHBIM 00pa3oM SBISIETCS pealu3aleil JeaTeIbHOCTHOTO IPUHIIUIA
o0yueHus.

B cTpykType mporpammbl y4eOHOTO Kypca «Asredpa» OCHOBHOM IIKOJIBI
OCHOBHOE€ MECTO 3aHMUMAIOT COJIEPKATEIBHO-METOANYECKHE JNWHUU: «YUucna u
BBIUUCIICHUS»; «AJIreOpandeckue BBIPAKCHUS»; «YPAaBHEHUS U HEPABEHCTBAY;
«Dynkum». Kaxnaas u3 aTux coaepKaTelIbHO-METOANYECKUAX JTMHUN PAa3BUBACTCS HA
MPOTSKEHUU TPEX JIET U3YUYEHUSI Kypca, €CTECTBEHHBIM O0pa3oM MEperuieTasich U
B3aMMO/JICUCTBYS C IPYTHUMH €ro JUHUSAMH. B Xoje u3ydeHus Kypca oOydarommmcs
MIPUXOJIUTCSL JIOTUYECKU paccykaaTh, HUCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B CBSI3M ¢ 3TUM 11€71ec000pa3HO BKIIIOUUTH B IPOrPaMMy HEKOTOPHIE OCHOBBI
JIOTUKH, TPOHU3BIBAIOIINE BCE OCHOBHBIC Pa3JielIbl MATEMAaTHYECKOTO 00pa30BaHuUsl U
CIIOCOOCTBYIOIIIME  OBJIAJICHUIO  OOYYalOIIMMKCS ~ OCHOB  YHHBEPCAJIBHOTO
MaTeMaTU4YeCKOro s3bIKa. TakuM 00pa3oM, MOKHO YTBEPKIATh, UTO COACPKATEIHLHOM
U CTPYKTYpPHOU OCOOEHHOCTBIO Kypca «AJreOpa» SIBISETCS €ro MHTETPUPOBAHHBIN
XapakTep.

Conepxxanue JnmHUM «Yucna ©  BBIYMCICHUS» CIYKAT OCHOBOM  JIJIA
JTadbHEUIIero M3y4eHUs] MaTeMaTHUKH, CIOCOOCTBYET Pa3BUTHIO Yy OOyYaromuXxcs
JIOTUYECKOTO MBIIUICHUS, (POPMUPOBAHUIO yYMEHHUSI TOJIb30BAThCs aJITOPUTMaMH, a
TaKXke MPUOOPETECHUIO MPAKTHYECKUX HABBIKOB, HEOOXOAUMBIX JJisI TTOBCEAHEBHOM
KU3HU. Pa3BuTHE MOHSATHS O YKUCIIE€ B OCHOBHOM IIKOJIE CBSI3aHO C PAllMOHAIBLHBIMU U
YppanMoHaIbHBIMU YUCIaMU, (OPMUPOBAHUEM TPEACTABICHUN O JCHCTBUTEIHHOM
yuciie. 3aBepIieHre OCBOSCHUS YUCIIOBOM JIMHUM OTHECEHO K CTapIIeMy 3BeHY 00I1ero
oOpa3oBaHUs.

Coneprkanue ABYX alireOpandecKuX JUHUN — « AITeOpandecKue BEIPAKCHUSD U
«YpaBHEHHSI W HEPABEHCTBA» CIOCOOCTBYET (OPMHUPOBAHUIO Y OOYyYaIOIIUXCS
MaTeMaTU4YeCKOro amnmapara, HEOOXOJMMOTro i penieHUs 3a1ad MaTeMaTHKH,
CMEKHBIX TPEAMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3aJlad. B OCHOBHOI mIKOJE
y4eOHBIM MaTepuall TPyNIUPYyeTCss BOKPYT pallMOHAIBHBIX BbIpakeHUU. Aunredpa
JEMOHCTPUPYET 3HAUCHUE MAaTEeMATHUKH KakK sI3bIKa ISl IOCTPOCHUSI MAaTEMAaTUUECKUX
MOJeJield, ONMUCaHusl MPOIECCOB U SIBIICHUW peaidbHOro mMupa. B 3amaun oOyueHus
anreOpe BXOIAT TakkKe JajbHEWIlee pa3BUTHE aJTOPUTMHYECKOTO MBIIUICHHUS,
HEOOXOJIMMOr0, B YAaCTHOCTH, JJIsI OCBOEHHUS Kypca MHGOPMATHUKH, W OBJIAJICHUE
HaBBIKaMHU JIETyKTUBHBIX paccyxaeHuil. [[peoOpazoBaHue CUMBOJIBLHBIX (JOPM BHOCUT



CBOM crneuu@uueckuid BKJIaJ B PpPa3BUTHE BOOOPAXKEHUS, CIOCOOHOCTEM K
MaTeMaTH4ECKOMY TBOPYECTBY.

Conepxanve (HyHKIIMOHATBHO-TPAUUECKON JIMHUMA HAICJICHO HAa TOJyYCHHE
IIKOJIbHUKAMH 3HAHUM 0 QYHKIUSAX Kak BaKHEWIEH MaTeMaTHUeCKONH MOJAETH IJis
OMHCaHUsI M HUCCIEJOBAHMUS Pa3HO-00Opa3HBIX MPOILIECCOB M SIBJICHHUM B MPUPOIEC U
oOmecTtBe. M3ydyeHne 3Toro marepuaia CrocoOCTBYET pPa3BUTHIO Yy OOyHarOUIUXCA
YMEHUS WCIOJb30BaTh Pa3IUYHbIC BBIPA3UTEIbHBIE CPEJCTBA S3bIKA MATEMAaTUKH —
CIIOBECHBIE, CHUMBOJIMYECKHE, Trpauueckue, BHOCUT BKJIaJ B (OPMUPOBAHUE
IPEICTaBICHUN O POJIM MAaTEMATUKU B PA3BUTUU LIUBUIIM3ALMH U KYJIbTYPBHI.

MecTo yueOHOro Kypca B y4eOHOM IJIaHE

CormacHo yueOHOMY TIUIaHy B 7-9 Kimaccax wu3ydaercs YYeOHBIH Kypc
«Anrebpa», KOTOPBIM BKIIOYAET CJIEAYIONIME OCHOBHBIC pa3feibl COJACPKAHUS:
«Yucna ©  BBIUKCICHUS», «ANTEOpandecKue BbIpAKECHHUS», «YpaBHEHUS U
HEPABEHCTBA», « DYHKIIUW.

VYyeOHbIN MJIaH HAa U3ydeHUe anredpbl B 7-9 Kjaccax OTBOJAUT HE MeHee 3
y4eOHBIX YacOB B HEJENIO B TEUEHUE KaXkJOro roja oOydeHHus, BCEro 3a TPHU roja
oOyuenusi — He MeHee 306 yueOHBIX 4acoB.

COAEPXAHUE YUEBHOI'O KYPCA «AJIT'EBPA» (ITO T'OAAM OBYUEHUM )
7 KIIACC
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JpoOu OOBIKHOBEHHBIE W JIECATUYHBIC, MEPEXO0Jl OT OIHON (OPMBI 3aIUCU
npobeit kK gpyroi. IloHaTHe paluMoOHANBHOTO 4YHCJA, 3aluCh, CpPaBHEHHE,
VIOPSAIOYMBAHUE  PAIMOHANBHBIX  YHCeN.  ApudMeTHueckue  JIeUCTBUS  C
palMOHAIBHBIMA YHUCIaMU. PelieHue 3amad u3 peajdbHOM MPAKTUKUM HA 4YacTd, Ha
TpoOH.

CreneHb ¢ HaTypaJbHBIM [IOKa3aTeleM: OIpeJeieHre, Mpeodpa3oBaHue
BBIpXXCHUI HAa OCHOBE OMPE/IEICHUS, 3aMKUCh OOJIBIINX YHCE].

[IporieHThI, 3aMUCh MPOLIEHTOB B BUJE IpoOU U IpoOU B BUJE NMPOIEHTOB. Tpu
OCHOBHBIE 33J1a4 Ha MPOIEHTHI, PEIICHHUE 3a]]a4 U3 PeaTbHON MPAKTUKHU.

[IpuMeHeHue TNPU3HAKOB  JCIMMOCTH, Pa3liO)KEHUE HAa  MHOXHUTEIU
HaTypaJlbHBIX YHCEIL.

PeanbHbpie  3aBUCMMOCTH, B TOM  4HCle TipsMas W oOparHas
MPONOPLIMOHAIBHOCTH.

AnredpanvyecKue BbIPpAKEHUA

[IepemeHHbIE, YKUCIIOBOE 3HAYEHUE BBIPAKEHUS C MEpPEeMEHHOM. JlomycTumeble
3Ha4YeHUsl nepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEX]y BEIMYMHAMU B BHJIC
(dhopmybl. Beraucienus mo gpopmysam.

[IpeobpazoBanre OYKBEHHBIX BBIPAKCHUM, TOXKICCTBEHHO PAaBHBIC BHIPAKECHUS,
npaBujia MpeoOpa3oBaHMsl CyMM U MPOU3BEACHHUH, NpaBUIa PACKPBITUS CKOOOK U
MIPUBEJICHUS MTOAO0HBIX CIaraeMbix.

CBoiiCTBa CTETIEHU C HATyPAIbHBIM MOKA3aTEJIEM.



OpnHowiensl 1 MHOrousieHbl. CteneHb MHorousjaeHa. CloKeHUE, BbIYMTAHHE,
YMHOKEHHE MHOTOWIEHOB. POPMYJIbI COKPALIEHHOTO YMHOKEHHUSI: KBAapaT CyMMBbI U
KBazpaT pasHoctd. Popmyna pa3HOCTH KBajpaToB. PasnmokeHMe MHOTOYIEHOB Ha
MHOKHTEJIH.

YpaBuenus

VYpaBHEHUE, KOpPEHb YypaBHEHHUs, IpaBUia MpeoOpa3OBaHMs ypaBHEHMS,
PaBHOCUIIBHOCTh YPaBHEHUU.

JIuHelHOE ypaBHEHHWE C OJHOM MEPEMEHHOM, YHCIO KOPHEW JIMHEHWHOTO
YPaBHEHUSI, pEIICHUE JINHENHBIX YpaBHEHUN. COCTaBIEHUE YPABHEHHUI MO YCIOBUIO
3a1aun. Pemenne TeKCTOBBIX 3a/1a4 € MOMOUIBIO YPAaBHEHUM.

*JluHeliHOE ypaBHEHHUE C ABYMs IIEPEMEHHBIME M ero rpaduk 2. CucreMa JByX
JUHEWHBIX YpAaBHEHUW C JABYyMs I[EPEMEHHBIMH. PenieHue cucteM ypaBHEHUI
Croco00M NOJCTAaHOBKH. [IpuMepsl peleHusl TEKCTOBBIX 3a/1ay C MOMOILBIO CUCTEM
YpaBHEHUM.

DOyHKUUHA

Koopaunara Touku Ha npsMoi. UuciaoBele MpOMEXyTKH. PaccTosHne MexITy
IBYMsI TOYKAMU KOOPAMHATHOMN IPSIMOM.

[TpsimoyronpHast cuctema koopauHat, ocu OX u Oy. AGcrrcca v OpIuHaTa TOUYKH
Ha KOOpAMHATHOW TuiockocTH. IIpumepsl rpadukoB, 3agaHHbX (opmynamu. YteHue
rpauKOB peaIbHbIX 3aBUCUMOCTEH.

[Tonsarue Gpynkuuu. ['paduk dpynkimu. CroiictBa GhyHkuui. JIunelinas GyHKIums,
e¢ rpaduk. I'padpuk pyukumm y = kx + b. *I'paduueckoe peirenne IMHEHHBIX
ypaBHEHUI U CUCTEM JIMHEWHBIX YpaBHEHUN™.

8 KUIIACC

Yucaa v BIYMCICHUSA

KBagparueiii kopenb u3 uucina. *Ilonstue 00 wuppanmoHAIBLHOM YHCIIE.
HecsTuuabie PUOTMKEHUST UpPATMOHAIBHBIX uncen™. CBoMCTBa apumMeTHIecKux
KBaJPAaTHBIX KOPHEW U MX MPUMEHEHHE K MPeoOpa30BaHUIO YUCIOBBIX BBIPAXKEHUN U
BBIUMCIICHUSIM. * JelicTBUTEIbHBIC YnCIa™.

Crenens ¢ 1enbIM NIOKa3aTeneM U e€ cBorictBa. CTaHIapTHAS 3alKCh YKCIA.

AnredpanvyecKue BbIPAKEHUSA

KBanpaTHblil TpéXusieH; pa3iokKeHne KBaIpaTHOTO TPEXUWICHA HA MHOXKHUTEIIH.

AnreOpanyeckas JpoOb. (OCHOBHOE CBOMCTBO anredpandeckoil JIpoOwu.
CrnoxeHue, BBIUUTAHUE, YMHOXCHHUE, JeJeHHE  alreOpauvyeckux  JIpoOeil.
PanmonanbHbIe BRIpOKEHUS U UX TIpeoOpa3oBaHue.

YpaBHeHMs U HEPABEHCTBA

KBangparnoe ypaBHeHue, GopMmyrna KOpHEH KBaJIpaTHOTO ypaBHeHHs. *Teopema
Buera*. Pemenue ypaBHeHU, CBOIAIIMXCS K IMHEHHBIM U KBaJpaTHbIM. [IpocTeitive
TPOOHO-paIMOHANIEHBIC YPaBHEHHUS.

*T'padmyueckas HHTEpPIIPETAIUS YPABHEHUN C JBYMS MEPEMEHHBIMU U CUCTEM
JUHEWHBIX YpaBHEHUW C JByMsl TNepeMeHHbIMU™. I[IpuMepbl pelieHus cucrteM

2 3nech u manee * * 0603HAYEHH] TEMBI, H3yUEHHE KOTOPBIX HPOBOJAUTCA B 03HAKOMHTEILHOM IiaHe. Ilegaror
CaMOCTOSATEINIFHO OTpeeNsieT 00beM H3y4aeMOoro MaTepHraa.



HEJIMHEMHBIX YPABHEHUM C IBYMS ITE€PEMEHHBIMHU.

Perenne TeKCTOBBIX 3a71a4 alredpandeckum crnocooom.

YucnoBble HEpABEHCTBA M MX CBOMCTBA. HepaBeHCTBO ¢ OAHOM MEPEMEHHOM.
PaBHOCUNIBHOCTE HepaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IEPEMEHHOU.
CucreMbl TMHENHBIX HEPABEHCTB C OJTHON MEPEMEHHOM.

DOyHKUIMHA

[Tonsitue Gpynkiun. OOIACTh ONMPEACICHNUS U MHOYKECTBO 3HAYCHUHN (DYHKITHH.
CrnocoOsI 3a1aHust QyHKITHA.

['paduk ¢ynkuuu. Yrenue cBoiicTB PyHKuMH mo e€ rpaduxy. IIpumeps
rpa@ukoB QYyHKIHMA, OTPa)KAIOIIUX PEeATbHBIE MPOIECCHI.

OyHKIMY, ONHCHIBAIOIIME TPSIMYI0 M OOpaTHYI0 MPOIMOPIHOHAIBHBIC

k
3aBucHMOCTH, ux rpapuku. Oynxuuuy = X2y = X3,y = /x, Y =~ *T'paguueckoe

pelIeHrne ypaBHEHU U CUCTEM YPaBHEHUIT™ .

9 KJIACC
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PannonanbsHble yucna, *uppanydoHaIbHbIE YUCIa, KOHEUYHbIE U OECKOHEUHbIE
JecATUYHbIE 1poOU. MHOXKECTBO JEHCTBUTENBHBIX YUCEN; NEHCTBUTEIbHBIEC UM CIIA KaK
OECKOHEYHbIE AECATUYHBIE ApOoOU. B3aMMHO OJHO3HAYHOE COOTBETCTBUE MEXKIY
MHOKECTBOM JIEMCTBUTENIBHBIX YUCET U KOOPANHATHOU MPSAMOM.

CpaBHEHHE  JCHCTBUTENBHBIX  YWCEN, apU(METUYECKHe JACHCTBUS C
JNEHUCTBUTEIBHBIMU YACIAMU™.

Pa3mepbl OOBEKTOB OKPYKAIOIIETO MHUpPA, JJIMTEIBHOCTh HPOLECCOB B
OKpY’KaroIleM MUpE.

[Tpubnmx€HHOE 3HAUEHHE BEJIWYMHBI, TOYHOCTb MpuoOImxeHus. OKpyrieHue
yucen. [Ipuknaka u oneHka pe3yiabTaTOB BBIYMCICHUN.

YpaBHeHHS U HEPABEHCTBA

JInnenHoe ypaBHeHuUe. PelieHne ypaBHEHUN, CBOASIMXCS K TUHEUHBIM.

KBanparHoe ypaBHeHue. PemieHne ypaBHEHUN, CBOISIIMXCSA K KBaJIPaTHBIM.
bukBanpatHoe ypaBHeHue. *Ilpumepbl pelieHHs] ypaBHEHUM TpeThell M 4YEeTBEPTOM
CTeneHel pa3IoKeHUeM Ha MHOXKUTEIN ™.

Pemenue qpoOHO-paliuOHAIBHBIX YPaBHEHUH.

Pelenune TekCTOBBIX 3a/1a4 aareOpanyeckuM METOI0M.

VYpaBHeHue C JABYMsl MEpEMEHHbIMU M ero rpaduk. PemeHue cuctem IByX
JIMHEMHBIX YPaBHEHHUM C ABYMs IEPEMEHHBbIMU. PelieHue cucrem IByX ypaBHEHUM,
OJIHO U3 KOTOpBIX JHMHEHHOe, a Jpyroe — BTOpoil creneHu. I'paduyeckas
MHTEPIIPETALNs CUCTEMBI YPABHEHNUN C IBYMsI IIEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3aj1a4u alredpandeckum crocooom.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemenne JMHENHBIX HEPABEHCTB C OJHOM NepeMeHHOM. Pemienue cucrem
JIMHEMHBIX HEPABEHCTB C OJHOM IiepemMeHHOW. KBanparHeie HepaBeHCTBa.
['padmyeckas uHTEpHpeTanusi HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMH.



DyHKIUU
KBanpatnunas ¢yskmnus, e€ rpagux u cpoiictBa. [lapabGona, koopauHaThI
BEPIIUHBI TapaboJIbl, OCh CAMMETPUHN NapadOoJIbL.
['paduku byHKITHI: y = Kkx, y = kx + b, y = X%
K N
y =x,y = — M X CBOJCTBA.

YucaoBblie M0CJIeA0BATEILHOCTH U NIPOTrPEeCCUM

[loHATHE 4YMCIOBOM MOCIENOBATENIBHOCTH. 3aJaHuE MOCIEI0BATEIbHOCTH
peKyppeHTHOH hopMyoi u GopMyJIoil N-To WiIeHa.

Apudmernueckas u reomeTrpuyeckas mnporpeccuu. dopmynsl N-ro diieHa
apu(pMETHIECKON U T€OMETPUUECKON MPOTrPeccCuii, CyMMbI MEPBBIX N YJICHOB.

*Nzo0paxeHrue 4YiICHOB apU(METHUYECKOH W TCOMETPHUYECKOH IPOTPecCHid
TOYKAMU HAa KOOPAWHATHOW IUIOCKOCTU. JIMHEWHBIM M SKCIIOHEHIMAJIIBHBIA POCT.
Cno>xHbl€ TPOLIEHTHI™.

IIJTAHUPYEMBIE ITPEJIMETHBIE PE3VJIbTATHI OCBOEHUS PABOYEN
I[TPOI'PAMMBI KYPCA «AJI'EBPA»

OcBoenne yueOHOro Kypca «AnreOpa» Ha YpPOBHE OCHOBHOTO OOIETO
o0pa3oBaHUs JOJDKHO OOECleurBaTh JOCTHUKEHUE CIEAYIOIIUX IPEAMETHBIX
00pa3oBaTENbHBIX PE3YIHTATOB:

7 KIIACC
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BeImtotHITE, couyeTass yCTHBIE W THCbMEHHBIC TPUEMBI, apuPMeTHIECKuE
JCHUCTBUSA C PAIMOHAILHBIMU YHCIIAMH.

HaxonuTh 3HaueHWs YKCIOBBIX BBIPAKEHUIM;, MPUMEHSATH pPa3HOOOpa3HbIC
CroCcOObl U TMPUEMBI BBIYMCICHUS] 3HAUYCHUN JPOOHBIX BBIPAKECHUM, COAEPKAIIUX
OOBIKHOBEHHBIC U JIECATUYHBIC TPOOU.

[lepexomuth OT omHOM (opMBI 3amuicu 4mcend K Jpyroi (IpeoOpazoBbIBATH
JECATUYHYIO IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JICCATUYHYIO, B YaCTHOCTH B OECKOHEUHYIO NECATHYHYIO NIpoOh). CpaBHUBATH H
YIOPSAI0OYMBATH PAlIMOHATILHBIC YUCIIA.

OKpyIJIsITh YnCHa.

BBITIOHIATE TPUKUIKY W OIEHKY pe3yjbTaTa BBIYMCICHHUM, OIEHKY 3HAYCHUI
YHUCIIOBBIX BBIPAKECHUH.

BBITIOTHSTE ACHCTBHUS CO CTEIICHSIMU C HATYPAJIBHBIMHU ITOKA3aTEISAMU (C ONTOpOi
Ha CMPaBOYHYIO HHGOPMAIIUIO).

[IpuMeHSATh MPU3HAKU ACIUMOCTH, PA3JI0KEHNE Ha MHOXKHUTCIIA HATYyPATbHBIX
YHUCEI.

Pemare mpocreiiime MNpaKkTUKO-OPUEHTUPOBAHHBIC 3a/ladyd, CBS3aHHBIE C
OTHOIIIGHWEM  BEJIWYUH,  MPOMOPIMOHAILHOCTEIO  BEIMYHMH,  TPOIEHTAMU;
HMHTEPIIPETUPOBATH PE3YJIbTATHI PEIICHHUS 33124 C YIETOM OTPAaHUYCHUM, CBSI3aHHBIX CO
CBOMCTBAMHU PacCMaTPUBAEMBIX OOBEKTOB.

AnredpanvyecKue BbIPpaKEeHUA



OpueHTHpOBaTbCSI B TOHATHSX M ONEpPUPOBATh HAa 0a30BOM YpOBHE
anre0pandecKor TEPMUHOIOTHEH M CHMBOJIUKOM.

HaxoauTe 3HaueHusi OYKBEHHBIX BBIPAKCHHN MpPU 3aJaHHBIX 3HAUYCHUSIX
MIEPEMEHHBIX.

BoIoNHATE peoOpa3oBaHus LEJIOT0 BBIPAXKEHUS B MHOTOYJIEH NPHUBEACHUEM
MOJIOOHBIX CIaraeMbIX, pAaCKPBITHEM CKOOOK.

BBITTONHAT yMHOKEHHE OJIHOWIEHAa HAa MHOTOWIEH M MHOTOWIEHa Ha
MHOTOWJIEH, MPUMEHSTh (hOPMYJIbI KBaipaTa CyMMBI U KBajpaTa pa3HOCTH (C OMOpOi
Ha CIIPaBOYHYIO0 HH(POPMAITHIO).

OcCyHIecTBIATh PA3JIOKEHUE MHOTOYIEHOB HA MHOMXKHUTEIW C TOMOIIBIO
BBIHECEHUS 32 CKOOKHM OOILEr0 MHOXKUTEJNS, TPYIITUPOBKHU CIIaraeéMbIX, MPUMEHEHHUS
(bopMyI1 COKpaIIEHHOTO YMHOKEHHS (C OMOPOH Ha CIIPaBOYHYIO HH(DOPMAIIHIO).

[IpumensTh npeoOpazoBaHusi MHOTOWICHOB ISl PEIICHUS Pa3JIMYHBIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEATbHON MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEW € HAaTypalbHbIMH IOKA3aTEIAMH IS
npeoOpa3zoBaHusl BEIpAKEHUH (C OMOPOil HA CITPaBOYHYIO MH(POPMAIIHIO).

YpaBHeHUs U HEPABEHCTBA

Pemate JMHENHBIE YpaBHEHWs C OJHOM IIEPEMEHHOW, NPHUMEHSSA IPaBUIIA
nepexoa OT UCXOJAHOIO YPaBHEHUS K paBHOCHIIBHOMY emy. IIpoBepsTs, sBiseTcs u
YHUCJIO KOPHEM YPAaBHEHHS.

Nmetp mpencraBieHue o rpadUyecKUX METOJaxX NpH PEIICHUU JIMHEHHBIX
YPAaBHEHHI U KX CUCTEM.

[TogOupaTe mnpuMepbl Map YHCEN, SBISIOMIUXCS PEIICHUEM JUHEHHOTro
YpaBHEHHUS C ABYMS IEPEMEHHBIMHU.

CtpouTh B KOOPJIMHATHOM TUIOCKOCTH TpadvK JTUHEHHOTO YpaBHEHUS C JIBYMsI
MePEMEHHBIMU; TIOJIB3YACHh TpaduKOM, TPUBOJIUTH PUMEPHI PEIICHUS YPABHECHHUS.

Pemiath cuctembl IBYX JUHEWHBIX YpaBHEHUM C ABYMS MEPEMEHHBIMHU, B TOM
yucie rpapuiecku (C ormopoi Ha alNropuTM y4eOHBIX IEHCTBHA).

CocTaBnsTh (MOCIe COBMECTHOI'O aHAJIN3a) U PEILlaTh JIMHEMHOE YPaBHEHHUE WU
CUCTEMY JIMHEWHBIX YpPAaBHEHHM MO YCJIOBHUIO 3a/ayd, WHTEPHPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJ[a4M MMOJTYUYEHHBIN pe3ybTarT.

Koopaunarel u rpadpuxku. ®yHKIUU

N3o0paxkath HA KOOPAMHATHOMN MPSMOM TOUYKH, COOTBETCTBYIOIINE 3aIaHHBIM
KOOpAMHATaM, JIy4d, OTPE3KH, UHTEPBAJIbl; 3alIUChIBATh YMCIOBBIE MPOMEKYTKH Ha
anre0pandeckoMm si3bIKe.

OTMeuaTrh B KOOPJMHATHOW IJIOCKOCTH TOYKM MO 33JaHHBIM KOOPAMHATaM;
CTPOUTH TPaPUKH TUHEHHBIX GyHKIHHA. CTpouTh rpaduk GpyHkimu Y = kx + b,

OnuceiBaTh C TOMOIIBI0 (PYHKIIMIT HW3BECTHBIE 3aBUCHUMOCTH  MEXIY
BENIMYMHAMU ([0 JITOPUTMY YUYEOHBIX NIEUCTBHI): CKOPOCThb, BPEMs, PACCTOSHUC;
1I€Ha, KOJIMYECTBO, CTOMMOCTD; MPOU3BOAUTEIBHOCTD, BpeMs, 00bEM pabOTHI.

Haxonute 3HaueHne pyHKIMU MO 3HAUCHUIO €€ apryMeHTa.

[Tonumaths rpaduueckuii crocod MpeacTaBlIeHUs W aHaliu3a HHGOpPMAaIUH,
M3BJIEKATh U UHTEPIPETHUPOBATH MH(GOPMAILNIO U3 TPA(QUKOB pealbHBIX MPOLECCOB U
3aBUCUMOCTEM.
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Hcnonp30BaTh HavYaJIbHBIE IIPEACTABICHHUS O MHOYKECTBE JIEUCTBUTEIIBHBIX
qucesl JUIsl CPaBHEHUS, OKPYIJIEHHWS M BBIYUCIICHUN; M300pa)kaTh JCHCTBUTEIbHBIC
YKCIJIa TOYKAMU HAa KOOPJAMHATHOMN MPSAMOM.

[TpuMeHATh TOHATHE apUPMETHUECKOIO KBaJPATHOTO KOpHS; HaXOAUTh
KBaJIpaTHbIE KOPHHM, HUCIOJB3ys MpPU HEOOXOAMMOCTH KaJbKYJSTOP; BBIIOJHATh
npocTeiime npeoOpa3oBaHUSl BBIPAKEHUN, COAEpPXKAIIUX KBAJApaTHbIE KOPHH,
VCTIOJIB3YSl CBOMCTBA KOPHEM.

Hcnonb30BaTh 3amucyd OOJBIIMX W MajbIX YHCEI C MOMOUIBIO JAECATUYHBIX
npobeit u creneHe uncna 10.

AnredOpanveckue BbIPAKEHUS

[IpuMeHATP NOHATHME CTENEHW C LEJNbIM  IIOKa3aTeJIeM,  BBIIOJHATh
npeoOpa3oBaHUs BBIPAKEHUM, COJEPKAIIMX CTENEHW C LEJIbIM IoKaszareieM (C
HCIIOJIb30BAaHUEM CITPAaBOYHOM MH(OPMAIIIH).

BBITIONHATE HECIOXKHBIE TOXKIECTBEHHbIE NPEOOpa30BaHUs PalUOHAIBHBIX
BBIPQKEHUI HAa OCHOBE IMpaBWJ ACUCTBUN HaJ MHOTOWIEHAMM U ajreOpanyecKuMu
TPOOSIMHU.

PackiaipiBaTh KBaApaTHBIN TPEXWIECH HA MHOKUTEIIN.

[TpumensTh npeoOpa3zoBaHUs BbIPAKEHUM NI PEILICHUS pa3jIMuYHBIX 3a/ad U3
MaTE€MaTHUKH, CMEKHBIX IPEIMETOB, U3 PEAIBHON ITPAKTUKH.

YpaBHeHHS U HEPABEHCTBA

PemaTte nuHeliHbIe, KBaJpaTHbIE YpaBHEHUS (C KMCIOIb30BAHUEM CIIPABOYHOMN
uH(pOpManuu) U palMOHAJIbHbIE YPAaBHEHHMS, CBOJAILIMECS K HUM, CHUCTEMBI ABYX
YPaBHEHUH C ABYMsI IEPEMEHHBIMU.

[IpoBOAUTE MPOCTENIIIE UCCIIENOBAHUS YPABHEHUN U CUCTEM YPABHEHU M, B TOM
qluclie C NPUMEHEHHEM TpaduuecKuX MpeAcTaBiIeHU (yCTaHaBIIMBaTh, UMEET JIH
YpaBHEHUE WM CHUCTEMa YPAaBHEHHUW PELICHUs, €CIM UMEET, TO CKOJIbKO, W Tp.) C
OTIOPOM Ha aJTOPUTM YUEOHBIX JIEUCTBUMH.

[TepexoauTs OT cioBecHON (OPMYIUPOBKU 3alauyu K €€ anreOpandeckoi
MOJEIA C TIOMOIIBKD COCTaBJICHHWS YpPaBHEHUS WM CHUCTEMBl ypaBHEHM,
MHTEPIPETUPOBATH B COOTBETCTBUHU C KOHTEKCTOM 3aa4M ITOJTYYEHHBIN pe3ybpTarT.

[IpuMeHSTh CBOMCTBA YMCIOBBIX HEPABEHCTB ISl CPABHEHUS, OLIEHKH; PEIaTh
JUHCHHBIC HEPABEHCTBA C OJHON NMEPEMEHHON U MX CHUCTEMBI; JlaBaTh TPpapUUICCKYIO
WJUTIOCTPALIMIO MHOKECTBA PEIICHUN HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DyHKIUU

OnepupoBarh Ha 0a30BOM ypOBHE (YHKIMOHAIbHBIE TOHATUS U SA3BIK
(TepMUHBI, CUMBOJMYECKHE OOO3HAYEHUs); OMPENENsATh 3HAue€HHUE (PYHKIUMU IO
3HAYEHUIO apTYMEHTa; ONPEAEIIATh CBOMCTBA PYHKIUU 1O €€ rpaduKy.

Ctpouts rpaduKy 2IeMeHTApHBIX QyHKIUH Buga , Y = X%, Yy =x3y =/x ,y=

K . . .
~; OTHCHIBATH CBOHCTBA YMCIIOBOM bynkuuu no e€ rpaduky (Mpu HEOOXOTUMOCTH C

HaIpaBJISIOLIEH TOMOIIIBIO).



9 KUIIACC

Yuciaa v BBIYMCICHUA

CpaBHHBAaTh U YIIOPSIIOYMBATH PALIMOHAIBHBIE U HPPALIMOHAIBHBIE YHCIIA.

BoinonsaTs apudmerrnueckue IeUCTBHS ¢ PAllMOHATBHBIMU YMCIaMU, coYeTast
YCTHBIE W THCHbMEHHBIE IMPUEMBI, BBINOJHITh BBIYMCICHUS C WPpPALMOHATbHBIMU
YU CIIAMHU.

HaxoauTp 3HaYeHUs CTENEHEN C UEIbIMU MOKA3aTeIIIMU U KOPHEN; BBIYUCIIATD
3HAYEHUS YUCIIOBBIX BBIPAKCHHIA.

OKpyrJisiTh  ACHUCTBUTENIBHBIE YHWCIA, BBINOJHATh NPUKHUIKY pe3yJibTara
BBIUHCIICHU, OLICHKY YMCIJIOBBIX BBIPAXKEHUU.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHEHbIE U KBaJpaTHbIC YPaBHEHUS, YPAaBHEHUS, CBOASIINUECS K HUM,
MpoCTENIINE JPOOHO-PallMOHAIBHBIE YPABHEHMS.

Pemare mpocTedmme CHCTEMBI JBYX JMHEHWHBIX YPAaBHEHHM C JIBYMs
MEPEMEHHBIMU U CUCTEMBI ABYX YPAaBHEHUH, B KOTOPBIX OJHO YPaBHEHUE HE SIBIISCTCS
JUHEWHBIM (110 BU3yaJILHOM orope).

Pemars mnpocTeilliye TEKCTOBBIE 3a/Jayd  anreOpanyeckuM Ccrnocodom ¢
IIOMONIBI0 COCTABIICHHWSI YPAaBHEHUSI WJIM CHCTEMBI JBYX YPaBHEHUH C JBYMs
MIEPEMEHHBIMH.

[IpoBOANTH MPOCTENIIINE UCCIIEAOBAHUS YPABHEHUN U CUCTEM YPABHEHUH, B TOM
YHUClie C MPUMEHEHHEM TpaduuecKkux MpejcTaBicHUi (yCTaHaBIIUBAaTh, UMEET JIH
YPaBHEHHE WM CUCTEMA YPAaBHEHHI PEIICHUS, €CIIM UMEET, TO CKOJIBKO, U IIp.).

PemaTe nMHEHBIE HEpPABEHCTBA, KBaJpaTHbIE HEPABEHCTBA; H300pa)xaTh
pEelIeHNEe HEPaBEHCTB HA YHUCJIOBOW MPSMOM, 3alMChIBATh PELIEHUE C IMOMOIIBIO
CHUMBOJIOB.

PemaTpe cucTeMbl TUHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIOYAIOLINE
KBaJpaTHOE HEPABEHCTBO; U300paXkaTh PEIIEHUE CUCTEMbl HEPABEHCTB Ha YMCIOBOU
MPSAMOiA, 3aITUCHIBATh PEIICHHUE C TOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PELIEHUHN PA3JIMYHBIX 331a4.

DOyHKIUU

Pacnio3naBath (yHKIIMM W3y4YEeHHBIX BHUJIOB. [loKa3bIBaTh CXEMAaTHUYECKH
PAacIoIOKEHUE HAa KOOPIMHATHOM TIOCKOCTH rpadukoB ¢yHkuid Buaa: Y = kx, y = kX

K .
+bh ,y=a+bx+c,y=xy=+x, Yy = — B 3BHCHMOCTH OT 3HaYeHuii

K02((PHUITMEHTOB; ONMUCHIBATH CBOMCTBA (DYHKITHIA.

Crpouth W H300paxaTh CXEMAaTUYECKH TpaUKy KBaJIpaTUUHBIX (DYHKIIU,
OMKCHIBATH CBOMCTBA KBAJIPATUUHBIX (PYHKIMH MO UX Tpadukam.

Pacno3naBaTh KBaApaTUuHy0 (QYHKIUIO 1O (OpMyJe, TPUBOAUTH IMPUMEPHI
KBaJApaTUYHBIX (DYHKIMHA U3 peaibHOM )XKU3HU, GPUBHKHU, TEOMETPUH.

YuciioBble MOCTAECA0BATEILHOCTH H IPOrPeCCHH

Pacno3naBaTh apumMeTHUECKyI0 U TEOMETPUUYECKYIO TPOTPECCUH MPU PaA3HBIX
crioco0ax 3a7aHusl.

BbINONMHATE  BBIYMCICHUS C  HCIOJb30BaHHEM (GopMyl N-TO  4ieHa
apu(PpMETUIECKON M TEOMETPUUYECKON MPOTPECCHid, CyMMBI MEpPBBHIX N WIEHOB (C
OTIOPOH Ha CIIPaBOYHYIO MH(POPMAIHIO).



Pemars 3aaun, CBsI3aHHBIE C YMCIOBBIMU MOCIIE10BATEIBHOCTSIMH, B TOM YUCIIE
3ajaud U3 peaTbHOM JKM3HH (C MCIOJBb30BaHUEM KaJbKyJIATOpa, LU(POBBIX
TEXHOJIOTHHA).

PABOYAS ITIPOI'PAMMA YUYEBHOI'O KYPCA «I'EOMETPUS». 7-9
KJIACCBbI
Henn n3yyeHusi yueOHOIo Kypca

Oo6mue uenu uzydenus yueOHoro kypca «I'eomerpus» npeacraniens B [IOOIT
OOO. Onum 3aKIOYarOTCs, MPEXAE BCEr0O B TOM, UYTO HAa YPOKax T€OMETPUH
oOydJarouuiicss y4uTcss TPOBOAUTH JOKa3aTelIbHbIE PACCYXKACHHUS, CTPOUTH
JIOTUYECKHE YMO3AKIIOYEHUS, JOKa3blBAThb HCTHUHHBIE YTBEPKACHUS U CTPOUTH
KOHTPIIPUMEPHI K JIOKHBIM, TIPOBOJIUTH PACCYKJCHUS «OT MPOTUBHOIOY», OTJIMYAThH
CBOMCTBa OT MPHU3HAKOB, (pOpMyJIMpoBaTh OOpaTHbIE yTBEpXKIeHUsS. B o0yueHun
YMEHHUIO pacCyXJaTb COCTOMT Ba)XHOE€ BOCHHUTATEIbHOE 3HAYEHHE H3yUYEHHUS
reOMETPUH, IPUCYLIEE UMEHHO OTEYECTBEHHON MaTEMaTUUYECKOM MIKOJIE.

BTopoili 1enp0 W3ydyeHUs TEOMETPUU SIBIACTCA HWCIOJIB30BAHHE €€ Kak
MHCTPYMEHTA IpPU PEUICHWH KaK MAaTEeMaTUYECKUX, TaK U NPaKTHUYECKUX 3ajad,
BCTPEYAIOLIUXCS B PEATIbHOM )KU3HU. DTOMY COOTBETCTBYET BTOPAsl, BBIYUCIUTEIIBHAS
JUHUSA B M3YyYEHHHM TIE€OMETpPUM B ILIKOJE. /[ 3TOro yduTenmo PpEeKOMEHIyeTCs
noaOUpaTh 3ajayd MPAKTUUECKOro XapakTepa I pacCMaTpUBAaeMbIX TEM, YUUTb
00y4Jaronmxcsi CTpPOUTh MaTEMATUYECKUE MOJIENIM PEabHBIX KU3HEHHBIX CUTYAIIUH,
MPOBOAUTh BBIYUCIEHUS W OLECHHUBATh aJ€KBATHOCTH IIOJYYEHHOTO pe3yJbTaTa.
KpaitHe BaXHO TOAYEPKUBATH CBSI3W TEOMETPUU C JAPYTUMH IPEIMETAMU,
MOTUBUPOBATh HMCIOJIb30BaTh OINPEAEICHUSI T€OMETPUUYECKUX (PUTYp U TOHSITHM,
JE€MOHCTPUPOBAThH IPUMEHEHUE TIOJYYEHHBIX YMEHUH B (PU3UKE U TEXHUKE. DTHU CBSI3H
HauOoJiee sIpKo BUAHBI B TeMax «BekTopb», « TpuroHoMeTpruueckue COOTHOIICHUS,
«Metoa koopauHat» u «Teopema ITudaropay.

MecTo yueOHOro Kypca B yueOHOM ILJIaHE

CornacHo yueOHOMYy TulaHy B 7-9 Kiaccax wu3ydaeTcsi y4eOHBIH Kypc
«"eomeTpus», KOTOPBIA BKIIIOUAET CIICAYIOIIME OCHOBHBIE Pa3Jeibl COJACPKAHUS:
«I"eomeTpuueckne GUTYpHI U UX CBOMCTBaY, «I3MepeHre TeoOMeTpUIECKUX BETMUUHY,
a Takke «JlexkapToBBl -KOOpAMHATHI Ha TIUIOCKOCTHY, «BekTtopsl», «llBMkeHus
mockoct» U «lIpeoOpazoBanus moao0us».

VY4eOHbIi TIaH npeaycMaTpUBaeT U3yueHUE FeoOMeTpUHr Ha 0a30BOM YPOBHE,
UCXOs U3 HEe MeHee 68 yueOHBIX YacoB B y4ueOHOM IOy, BCEro 3a TP roja 00y4eHus
— He MeHee 204 Jacos.

COJIEPYKAHUE YUEBHOI'O KYPCA «EOMETPUSI» (IIO TOJAM
OBYUEHUS)

7 KIIACC

Hauvanbubie nonsTus reomerpun. Touka, npsMasi, OTPE30K, JIyd. Yrona. Buasl
yriioB. BeprukaneHble UM cMexHbIEe yrabl. buccekrpuca yrima.  Jlomanas,



MHOTOYTOJIbHUK. [IapainensHOCTh U EpIEHUKYISIPHOCTD IIPSIMBIX.

*CummeTpuunble  (Qurypsl. OCHOBHBIE CBOMCTBA OCEBOM CHUMMETPHU™
[Ipumepsl CHMMETPUU B OKPYIKAOIIEM MHPE.

*OCHOBHBIE TOCTPOEHHUS C TOMOILBIO [IUPKYJIS U TUHEHKHA™.

TpeyroapHuk. BeicoTa, Meuana, OMCCEKTpuca, UX CBOKCTBa. PaBHOOEApEHHBIN
Y PAaBHOCTOPOHHUM TPEYTOJILHUKU. HEpaBeHCTBO TpEyroJIbHUKA.

CBoiicTBa U MPU3HAKK PABHOOENIPEHHOTO TpeyroyibHuUKa. [Ipu3Haku paBeHcTBa
TPEYTOJIbHUKOB.

CBolicTBa M NPU3HAKU NapaJUIeNbHBIX MPsAMbIX. CymMMa yIioB TPEYrOJIbHHKA.
BHemHue yribl TpeyroiabHUKA.

[IpAsMOYTOJIbHBIA ~ TpeyrosbHUK. (CBOWCTBO MeAMaHbl INPSAMOYTOJIBHOTO
TPEYTOJIbHUKA, MPOBEAEHHON K IMIOTeHy3€e. IIpu3Haku paBeHCTBAa IPSIMOYTOJIBHBIX
TPEYTOJILHUKOB. 1 IpsIMOYTOJIBHBIN TPEyTroiabHUK € yriioM B 30°.

HepaBeHcTBa B reomMeTpuu: *HEpPaBEHCTBO TPEYTOJIbHHKA™, HEPaBEHCTBO O
JUIMHE JIOMaHOH, Teopema O OOoJbIIeM yrie ¥ OOJbUIEH CTOPOHE TpPEyroJibHUKA.
[leprieHIUKYIISIp ¥ HAKJIOHHAS.

*T'eomeTpruecKkoe MeECTO TO4YeK.* buccekTpuca yria U CEepeIUHHBIN
IIEPIICHIUKYJISIP K OTPE3KY KaK FEOMETPUUYECKHE MECTA TOUEK.

OKpy»XHOCTb ¥ KPYT, XOp/J1a ¥ TUAMETP, UX CBOMCTBA. B3anMHOE pacnoioKeHne
OKpYKHOCTH M TmpsMou. KacarenbHas u cexkymas K OKpPYKHOCTH. OKpYy>KHOCTB,
BIIMCAHHAS B YroJl. BircaHHas v onrcaHHas OKpY>KHOCTH TPEYTOJIbHHKA.

8 KUVIACC

YerpipéxyronpHuku. [lapamnenorpamm, ero npu3Hakd U CBOMCTBA. YacTHbIE
Clly4au TMapajuieorpaMMoB (MPSIMOYTOJIBHUK, pOMO, KBaapaT), WX MPU3HAKU U
cBoiictBa. Tpamenus, paBHOOOKas Tpamemnusi, €€ CBOWCTBA M  MPHU3HAKHU.
[IpssMoyrosibHas Tparenus.

*Meton ynBoeHus Menuanbl. LleHTpanbHas CHMMETpHs.

Teopema daneca u TeopemMa 0 MPONOPLUUOHAIBHBIX OTpe3kax. CpeaHue TMHUM
TpPEYroJIbHUKA U Tpaneuuu. LeHTp macc TpeyrojapHUKa.

[Togobue TpeyroapHukoB, Kod(pduiment mnomodus. Ilpusznaku momoOus
TpeyroibHUKOB*. [IpruMeHeHne nogo0us Mpu peleHny MPaKTUYECKUX 3aa4.

CpoiictBa miomaneid reoMmerpudyeckux ¢uryp. Dopmynbl a8 oA
TpPEYroJibHUKA, NapajienorpamMma, pomoba u Tpaneuud. OTHOUIEHHE IUIOLIaAeH
MOoA00HBIX (UTyp.

Brruncnenue rmmomaned TpeyrojJbHUKOB U MHOTOYIOJIBHUKOB Ha KJIETYAaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa mnpu permeHun
MPaKTUYECKUX 3a/]a4.

CHHyC, KOCHHYC, TaHI€HC OCTpPOro yrja MpsSMOYTrOJbHOTO TPEYroOJbHHKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO. TpUroHOMETpHUecKue (HyHKIUU YTIIOB
B 30°, 45° u 60°.

3 3ech u manee * * 0603HAYEHB] TEMBI, H3yUEHHE KOTOPBIX HPOBOJAUTCA B 03HAKOMHTEILHOM Iiane. Ilegaror
CaMOCTOSATEINIFHO OTpeeNsieT 00beM H3y4aeMOoro MaTepHraa.



BriricaHHbIE ¥ IEHTPAIBHBIEC YIJIbI, YTOJ MEXIY KAaCaTEIbHOU U XOPAOH. YTJIbl
MEXAY XOpAaMH M CEKyIIMMHU. BHOuCaHHbIE M ONMCAHHBIE YETBIPEXYTOJIBHUKHU.
B3anmHoe pacronoxenue AByX OkpyxHocTei. Kacanme okpyxkHoctend. OOmme
KacaTelIbHBIE K IBYM OKPYKHOCTSIM.

9 KUIIACC

CuHyc, KocuHyc, TaHreHC yrioB oT 0° 1o 180°. OCHOBHOE TPUTOHOMETPUUECKOE
TOX1€CTBO. POPMYJIbI TPUBEACHUS.

Pemenne tpeyronbHuKOB. TeopemMa KOCHHYCOB M TEOpEMa CUHYCOB. Pemienue
MPAKTUYECKUX 33]1a4 C UCIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.

*TIpeoOpazoBanue noaoous. [logobue cooTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 IpOU3BEIEHUH OTPE3KOB XOPJI, TEOPEMBI O POU3BEIACHUH OTPE3KOB
CEeKYILHX, TEOpEMa O KBaJipaTe KacaTeJIbHOW™.

Bekrop, gnmmHa  (MOIyNib)  BEKTOpa,  COHAIPAaBJICHHBIE  BEKTOPHI,
IIPOTHUBOIIOJIOKHO HAIPABJIICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, OIlEpallid HaJ BeKTopamu. PasjoxeHue Bekropa 1O JIBYM
HEKOJUIMHEApHbIM BekTopaMm. KoopanHatel BekTopa. CKalsipHOE IPOU3BEICHUE
BEKTOPOB, IPUMEHEHHE JUJISl HAXOXKACHUS JJIMH U YTJIOB.

JlexapToBBbl KOOPJAMHATHI HA MJIOCKOCTH. *YpaBHEHUS MPAMON™ U OKPY>KHOCTHU
B KOOpJMHATaX, MEPECEUYEHUE OKPYKHOCTEW M MpsAMBbIX. METoJ KOOpPAHMHAT U €ro
MIPUMEHEHUE.

[IpaBriIbHBIE MHOTOYTOIBHUKH. [[nMHa OKpyxHOCTH. ['pagycHas u paguaHHas
Mepa yria, BBIYHCICHNE JUIMH JyT OKPYKHOCTEW. [1nomans kpyra, CEKTopa, CErMEHTA.

*JIBM>KEHHSI TUIOCKOCTH M BHYTPEHHUE CHUMMETpUHM (uryp (3jieMEeHTapHbIE
npeacrasienus). [lapamnensubiii mepenoc. [lopopot™.

IIJIAHUPYEMBIE ITPEJMETHBIE PE3YJIbTATHI OCBOEHMS PABOYEN
[TPOI'PAMMBI KYPCA «I'EOMETPUS» (ITO TOJAM OBYYEHUA)

OcBoenue ydeObHoro kypca «l'eomeTpus»» Ha YpPOBHE OCHOBHOTO OOIIIETO
oOpa3oBaHusl JIOJDKHO OOECleurBaTh JOCTIDKEHUE CIEAYIOMIMX MPEIMETHBIX
00pa3oBaTeNbHBIX PE3YIHTATOB:

7 KIIACC

Pacnio3HaBaTh M3y4eHHbIE T€OMETPUUECKHE (PUTYPBI, ONIPEIEIATh UX B3aUMHOE
pacnojoXeHue, HU300pakaTh T€OMETpUYECKUE (UTYpPBI; BBIMNOJIHATH UYEPTEKU IO
YCJIOBHIO 3a/aud. M3MepsATh JMHEHHbIE W YIJIOBBIE BEJIWYMHBL. Pemars 3agaun Ha
BBIYHMCIICHHUE JIJIMH OTPE3KOB U BEJIMYUH YTJIOB.

Jenatb rpy0yto OLEHKY JIMHEHHBIX U YTIOBBIX BEJIUUUH IPEIMETOB B pealibHON
KU3HHU, Pa3MEpOB MPUPOJHBIX 00bEKTOB. Paznnuarh pa3mepbl 3TUX OOBEKTOB IO
MOPSIIKY BEJIMYUHBI.

CTpouTh YEPTEKU K TEOMETPUUECKUM 3a]1a4aM (C UCIIOJIb30BAaHUEM CMBICTIOBOM
OMOPBI: HABOJALIME BOMPOCHI U/WIIH aIrOpUTMa YU4EOHBIX IEUCTBUI).



[lonp30BaThCAd NpPU3HAKAMH PABEHCTBA TPEYrOJBHUKOB, HCIOJIb30BAThH
MIPU3HAKU ¥ CBOMCTBA paBHOOCPEHHBIX TPEYTOJILHUKOB IPHU PEIICHNHN 3a]1a4.

[IpoBOANTH NOKA3ATEIBCTBA HECIOKHBIX TEOMETPUUECKUX TEOPEM.

[Tonp30BaThCA MpPU3HAKAMU PABECHCTBA IMPAMOYTOJBHBIX TPEYTOJbHUKOB,
CBOMCTBOM MEJIUAHBI, MIPOBEAEHHON K THIIOTEHY3€ NPSAMOYTOJIBHOIO TPEYTOJBHUKA, B
PEIICHIH TEOMETPUIECKUX 33]1a4 (C MCTIOJIb30BAaHUEM 3pUTEILHON HATIISITHOCTH W/ WK
BepOaTBHOM OMOPHI).

Onpenensts nNapauieIbHOCTh MPSMBIX C TOMOIIBIO YIJIOB, KOTOPBIE 00pa3yeT ¢
HUMH ceKymas. Onpenenars MNapajuieNbHOCTh MNPSMBIX C MOMOILIBK) PABEHCTBA
PACCTOSHUN OT TOYEK OJHOM MPSIMOU O TOYEK APYTOM MIPSIMOU.

PemaTe 3a1auun Ha KJeT4yaTol Oymare.

[IpoBOIUTH BHIYMCICHUS U HAXOJAUTh YUCIOBbIE U OYKBEHHbIC 3HAUCHUSI YTJIOB
B I€OMETPUYECKUX 3aJayax C MCIIOJIb30BAHUEM CYMMBbI YIJIOB TPEYTrOJIbHHUKOB U
MHOTOYTOJIbHUKOB, CBOWCTB YTJIOB, OOpa30BaHHBIX IMPU TEPECECUCHUU JBYX
MApAJUICIBHBIX TMPSAMBIX CEKylled. Pemars nmpakTudyeckue 3ajadu Ha HaXO0XKIACHUE
YIJIOB.

HNmeTh npencTaBieHUE 0 MOHATHE TEOMETPUUECKOTO MECTA TOUEK.

®opMynUpOBaTh ONPEACICHUS OKPYKHOCTH W Kpyra, XOpJbl U JHAMETPa
OKPYXHOCTH, MOJIb30BATHCS MUX CBOMCTBAMH. Y METh MNPUMEHSTH 3TU CBOMCTBA IPHU
pelIeHnY 3aaa4.

OpueHTUpOBATHCS B MOHATHSX: ONMKMCAHHAS OKOJIO TPEYTOJbHUKA OKPYKHOCTb,
IIEHTP ONMHUCAHHOW OKpY>KHOCTH. OmnepupoBaTh Ha 0a30BOM ypOBHE (pakTaMu O TOM,
YTO OMCCEKTPUCHI YTIIOB TPEYTroJbHUKA MEPECEKAIOTCs B OJIHON TOYKE, U O TOM, YTO
CEepEIMHHBIE MEPIEHAUKYIISIPbl K CTOPOHAM TPEYTOJIbHHUKA MEPECEKATCS B OJHOU
TOYKE.

OpueHTHpOBaTbCI B TOHATHSAX U ONEpPUpOBaTh Ha 0a30BOM ypOBHE:
KacarelibHasg K OKPY>XHOCTH, TE€OpeMa O NEpPHEeHAUKYJSIPHOCTH KacaTeJIbHOM H
paanyca, IpOBEIEHHOTO K TOUKE KaCaHUSI.

NmeTe mpenctaBieHHE O MPOCTEHMIIMX TE€OMETPUUYECKHX HEPABEHCTBAX, HX
MPAKTUYECKOM CMBICIIE.

[IpoBOIUTE OCHOBHBIE T€OMETPUUYECKUE MOCTPOCHHS C MOMOIIBIO LUPKYJIST U
JIMHEUKH.

8 KUIIACC

PacniozHaBaTh OCHOBHBIE BHJIBI  YETHIPEXYTOJBHUKOB, WX  AJIEMEHTHI,
MOJIb30BATHCSA UX CBOMCTBAMHU MPU PEIIEHUH T€OMETPUUYECKUX 3a/1a4.

OpueHTHPOBATHCA B TOHSITUM — TOYKU NEPECEUCHUS MEIHaH TPEYTrOJbHHUKA
(LIeHTpa Macc) B pelIeHUH 3a/1ay.

Brnaaers noHsATHEM CpEIHEN JIMHUM TPEYTOJIBHUKA U TPAICIUU, IPUMEHSTh UX
CBOWCTBA IIPU PELICHUHU MPOCTENIINX N'€OMETPUUECKUX 3a1a4. IMETh npencTaBicHue
o teopeme Dasieca u TeopeMe 0 MPONOPLHMOHAIBHBIX OTPE3KAX, IPUMEHSITh UX IS
pelIeHus MPaKTHYECKUX 3a/1a4 (C OMOPOM Ha 3pUTEIIbHYIO HATJISTHOCTD).

[IpumeHsATh MpU3HAKK TMOAOOUS TPEYTOJIHPHUKOB B PEIICHUH HECIOXHBIX
F€OMETPUYECKUX 3a]1a4.



[Tonb3oBaThess Teopemoit Iludaropa st pemieHHss TEOMETPUYECKUX U
MPaKTUYECKUX 3a]1a4.

BrnageTte TDOHATHSMM CUHYCa, KOCHHyca W TaHI€Hca OCTpOro yrjia
MPSAMOYTOJIBHOTO TpeyrojbHuKa. llogb30BaThCsi 3TUMU MNOHATHUSAMH JUISI PELICHUS
MPaKTUYECKUX 3a]1a4 (TP HEOOXOIUMOCTH C OIOPOW Ha aJIrOPUTM MPABHIIA).

Boruucnars  (pa3nuuHbIMH - cioco0amu) (C OMOPOM Ha  CIPABOYHYIO
uH(POpPMAIIMIO) IUIOUIaAb TPEYTroJbHUKA M IUIOMAQAH MHOTOYTOJBHBIX —(QUTYD
(moNB3ysACh, I/ie HEOOXOIUMO, KAIBKYJIATOPOM). [IprMeHATh OJlyYeHHbIE YMEHUS B
MPaKTUYECKUX 3a]adax.

BrnaneTts NOHATUSMHM BOMCAHHOTO M IEHTPAJbHOTO yria, HCIOJIb30BaTh
TEOpPEMBbl O BIIMCAHHBIX YIJIAX, YIJIaX MEXKIY XOpJaMu (CEKyIIMMH) U Y€ MEXKIY
KacaTelbHON U XOPI0¥ NpU PEIICHUH MPOCTEHIIINX FEOMETPUUYECKUX 3a]1ad.

Branerb MOHATHEM OIMMCAHHOTO YETBHIPEXYTOJIbHUKA, NPUMEHATH CBOMCTBA
OMKMCAHHOTO YEThIPEXYTONbHUKA ITPU PELIEHUU IPOCTEUIINX 3a7a4.

[IpuMeHATh TONYyYEHHbIC 3HAHUS HA MPAKTUKE — CTPOUTh MaTeMaTUYECKHUE
MOJEIN JJIA 33a]1a4y peaibHOU XKU3HU U MPOBOJAUTH COOTBETCTBYIOIINE BHIYUCIICHHUS C
MPUMEHEHUEM TMOoA0OMs M TPUTOHOMETPUM (MOJIB3YSICh, TJ€ HEOOXOAUMO,
KQJIbKYJIATOPOM).

9 KJIACC

3HaTh TPUTOHOMETPHUUYECKHUE (PYHKIIMH OCTPBIX YIJIOB, HAXOJUTh C UX TOMOILBIO
pa3IMYHbIE 3JIEMEHTHI MPSAMOYTOJIBHOTO TPEYTOJbHUKA («PEIICHHE MPSIMOYTOJbHBIX
TPEYroJIbHUKOBY»). HaxoauTs (C MOMOIIBIO KaJIbKYyJATOpa) JJIMHBI W YIJIBI JUIS
HETa0JIMYHBIX 3HAYECHU.

[Tonb30BaTbess (popMysiaMu MPUBEACHUS M OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKIECTBOM JUISI HAxXOXKJIEHUS COOTHOIIEHMH MEXAYy TPUTOHOMETPUYECKUMHU
BEJIMYMHAMHU (C OMOPOi HA CIIPaBOYHYIO HH(POPMAITHIO).

Hcnonb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JUISl HAXOXKJICHHS Pa3IU4HbIX
AJIEMEHTOB TPEYTOJbHUKA («PELICHHE TPEYTOJIBHUKOBY ), IPUMEHSTh UX IPU pELUICHUN
IIPOCTEUIINX T€OMETPUUECKUX 3a1au.

Bnanets nouatusmu npeoOpa3zoBaHus MOA00MS, COOTBETCTBEHHBIX 3JIEMEHTOB
noa00HbIX ¢uryp. [loap3oBarbes cBoMCcTBaMU NO00MS MPOU3BOIBHBIX QUTYP, YMETh
BBIYMCIIATh JJIMHBI U HAXOAUTH YTJbl y MOJOOHBIX (pUryp (MO anropuTtMy ydeOHBIX
nevicteuil). IlpumeHaTh cBoMcTBa MOMOOMST B MPAKTUUECKUX 3ajadax. YMeETh
MPUBOAUTH MPUMEPHI MOJOOHBIX (PUTYDP B OKpYKAIOLIEM MUPE.

[Tonb3oBaThCs TeOpeMaMu (IO BU3yalbHOW OMOPE) O MPOU3BEACHUN OTPE3KOB
XOpA, O IPOU3BEAECHUHN OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeIbHOM.

[Tonp30oBaThCS BEKTOpaMH, TOHMMATh WX TEOMETPUYECKUNA U (PU3HUCCKHIA
CMBICTI, IPUMEHATH UX B PEHICHUH T€OMETPUUYECKUX U PU3ndeckux 3amad. [[puMeHsaTh
CKJISIPHOE MPOU3BEIEHNE BEKTOPOB JJIsI HAXOKICHUS JUIMH U YIJIOB.

[Tonp30BaTBCA METOAOM KOOPJAMHAT HA IUIOCKOCTH, IPUMEHSTH €r0 B PEILICHUH
r€OMETPUYECKUX U MPAKTUYECKUX 3a1a4.

Brnanete MOHATUSMH NPaBUJIBHOIO MHOTOYIOJIBHHKA, JUIMHBI OKPY’KHOCTH,
JUIMHBI TyTW OKPYKHOCTH M paJMaHHON MEPHI yIJIa, YMETh BBIYUCIIATH IUIOLIA/Ib Kpyra



M ero yacted (c omopoil Ha crpaBouHyro HHGopMaiuio). [IpumMeHaTs nmosrydeHHbIe
YMEHHS B MPAKTUYECKUX 3a/1a4ax.

Haxoauth ocu (WIu LEHTPHI) CUMMETpUHU GUTYP, TPUMEHSTH JIBHKEHUS
IJIOCKOCTH B MPOCTEUIINX CITyqasiX.

[TpyuMeHsATh TONydYeHHBIE 3HAHUSA HA MPAKTUKE — CTPOUTH MaTEeMaTHUECKHE
MOJIETIH JUISl 3a]1a4 PEaJTbHOM KU3HU U MPOBOJIUTH COOTBETCTBYIOIIUE BHIYUCICHUS C
NPUMEHEHHEM TOJA00UsS M TPUTOHOMETPHUYECKUX (YHKUMHA (TOJB3YSICh, T/
HEO0OXO0IMMO, KAJIBKYJISITOPOM).

® PABOYAS TIPOI'PAMMA YUYEBHOI'O KYPCA «BEPOATHOCTD U
CTATUCTHUKA» 7-9 KJIACCHbI

Hean u3yuyeHus y4e0HOro Kypca

B coBpemeHHOM LIU(PPOBOM MUPE BEPOSTHOCTh U CTATUCTUKA TPUOOPETAIOT BCE
OOJIBIIYI0 3HAYUMOCTh, KaK C TOYKH 3PEHUS MPAKTHUYECKUX MPUIIOKEHHUN, TaK U UX
posiu B oOpazoBaHuu. Kaxaplii 4yenoBeK MOCTOSHHO MPUHUMAET PEIICHHUs] Ha OCHOBE
MMEIOIINXCS Y HETO JaHHBIX. A JIJI1 000CHOBAHHOTO MPUHSITHS PEIICHUS B YCIOBHSIX
HEJOCTaTKa WM U30bITKa HHPOpMAIMM HEOOXOAMMO B TOM YHCIE XOPOULIO
c(OpPMUPOBAHHOE BEPOATHOCTHOE M CTATUCTHUYECKOE MbIlUIeHHE. IMEHHO mo3ToMy
OCTpO BCTaja HEOOXOIUMOCTh c(opMHpOBaTH y OOydYarOLIUMXCS, B TOM YHUCIE
oOyuatomuxcst ¢ 3I1P, ¢yHKUIMOHATIBHYIO T'PaMOTHOCTb, BKJIIOYAIOIIYIO B ce0s B
KAaueCTBE HEOTHhEMJIEMON COCTABJISIOLIEH YMEHHE BOCIPHUHHMATh M KPUTHYECKH
aHAJIM3UpOBaTh MH(OOPMAIIUIO, MPEACTABICHHYIO B Pa3Nu4HbIX (opmax, MOHUMATh
BEPOSITHOCTHBIA ~ XapakTep MHOTMX pEAbHbIX MPOLECCOB M 3aBUCUMOCTEM,
MPOU3BOAUTH MPOCTEHIINE BEPOATHOCTHBIE PACUYETHl. 3HAKOMCTBO C OCHOBHBIMH
MpUHIMIAMU cOOpa, aHallM3a U MPEICTABIICHUS JaHHBIX U3 Pa3IUYHbIX cep KU3HU
00111ecTBa U TOCYJapCTBA MPUOOIITAET 00yUaIOIIMXCs K 0OIIECTBEHHBIM UHTEPECaM.

B crpykrype mnporpamMmbl yuyeOHOro kKypca «BeposiTHOCTP M CTaTHCTHKa»
OCHOBHOM IIKOJIbI BBIJIECJIEHBI CIEAYIOIIME COJAEPKATEIbHO-METOINYECKUE JIMHUU:
«IIpencraBneHre TaHHBIX U ONKCATENbHAS CTATUCTUKAY; «BEepOsSTHOCTEY; « DIIEMEHTHI
KOMOWHATOpUKn»; «BBegenue B Teoputo rpadony.

Conepxanue nuHuu «lIpencraBieHue AaHHBIX U OMUCATENIbHASI CTATUCTUKA
CIIY>KUT OCHOBOH 15 popMUpOBaHUS HABBIKOB PabOThl ¢ UHPOpMAIMEn: OT YTEHUS U
WHTEpOpeTanuu UHPOpPMAlMU, TPEACTABICHHOW B Ta0iuIlaX, Ha auarpaMmax u
rpadgukax 0 cOopa, TPEACTABICHWS W aHajIu3a JaHHBIX C HCIOJIb30BAHUEM
CTaTUCTHUYECKUX XapaKTePUCTHUK CPEIHMX W pacceuBaHus. Paboras ¢ mgaHHBIMH,
oOyyatouecs: ¢ 3P y4arcst cuuThiBaTh U MHTEPIIPETUPOBATH JIAHHBIE, BHIIBUTATD,
apryMEHTUPOBaTh M KPUTHUKOBAaTh MPOCTEHILME THUIOTE3bl, Pa3MbIIUISITh Hal
(akTOopamMu, BBI3BIBAIONIMMH HM3MEHYMBOCTh, W OIICHWBATh UX BJIUSHHUE Ha
paccMaTpUBaEMbI€ BEJIMUUHBI U MPOLECCHI.

NHTYUTUBHOE NPEACTABICHUE O CIYYaWHOW W3MEHYMBOCTH, HUCCIIEIOBAHUE
3aKOHOMEPHOCTEN U TEHJIEHIUNW CTAHOBUTCS MOTUBUPYIOILLEW OCHOBOU IS U3YYECHUS
Teopun BeposTHOcTed. bomnbioe 3nadenue mansa obydarommuxcs ¢ 3[1P 31ecy nmeroT
MPAKTUYECKUE 3aJaHus, B YACTHOCTU OMNBITHI C KJIIACCUYECKHUMHU BEPOSTHOCTHBIMU



MOJENSIMHU.

[TonsiTHE BEPOSATHOCTH BBOAMTCS KAaK Mepa MPaBIOMOI00Us CIIy4aitHOTO
coObrtus. [Ipu n3yuenun kypca obydgarontuecs ¢ 3I1P 3HakoMsITCS ¢ TpocTedmmuMu
METOAMU  BBIYHCIICHUS  BEPOSITHOCTEM B  CIYYalHBIX  JKCIIEPUMEHTaX C
PaBHOBO3MOXHBIMHM  3JIEMEHTAPHBIMU  HMCXOJAMHU, BEPOATHOCTHBIMH 3aKOHAMH,
MO3BOJISIONIMMA CTaBUTh M pemaTh Oojee CIoXKHBIE 3amadd. B Kypc Bxomsr
HAYAJIbHBIE TPEJACTABIEHUS O CIIyYalHbIX BEJIMYMHAX M HUX  YHCJIOBBIX
XapaKTEPUCTHUKAX.

Taxke B paMKax 3TOro Kypca OCYLIECTBJISETCS 3HAKOMCTBO OOYYarOIIMXCS C
3[IP ¢ MHOXecTBaMH W OCHOBHBIMH OIEpaldsAMU HAaJ  MHOXECTBAMH,
paccMaTpUBAKOTCS MPUMEpPHl TMPUMEHEHUS [JIsl pElIeHus 3a]ad, a TaKke
UCIIOJIb30BAHUS B JPYTMX MAaTEMATHUYECKUX Kypcax U YYEOHBIX MpeIMeTax.

MecTo yueOHOro Kypca B yueOHOM ILJIaHE

B 7-9 knaccax usywaercsi Kypc «BeposATHOCTh M CTaTHCTHKa», B KOTOPBIA
BXOIAT pasgensl: «lIpencraBieHne MaHHBIX W ONUCATENbHAs CTATUCTUKAY;
«BeposTHOCTEY»; «DeMeHThl KOMOMHATOPUKIY; «BBeaeHne B TeOpUIo rpadosy.

Ha u3yuenue naHHOro kypca OoTBOAUT | y4eOHBIM yac B HEAENIO B TEUEHUE
Ka)KJI0T0 Toja o0y4denus, Bcero 102 yueOHbIX yaca.

COJEPXXAHUE YUEBHOI'O KYPCA «BEPOSTHOCTDH 1 CTATUCTUKA (I10
I'OJAM OBYYEHN )

7 KIIACC

[IpencraBienrie AaHHBIX B BUJI€ TAaOJUIl, AuUarpamm, rpaduKoB. 3amnojHEHHUE
Ta0JIUILI, YTEHNE U MTOCTPOEHUE JUarpaMm (CTOIOUKOBBIX (CTOIOYATHIX) U KPYTOBBIX).
Urtenue rpaduKoB peasibHBIX MpolieccoB. M3Bneuenrue nunpopmanuu U3 auarpaMmm u
TaOJIUII, UCTIOJIB30BaHUE U UHTEPIIPETALIUS TaHHBIX.

OnucarenbHas CTaTUCTHKA: cpeAHee apudmeTndeckoe, MeauaHa, pa3zMmax,
HauOoJbIlleE M HaWMEHbIIEEe 3HAaYeHUsT Habopa YHCIOBBIX JaHHBIX. [Ipumeps
CIIy4allHOM U3MEHYMBOCTH.

*CnyuyallHbIN JKCIEPUMEHT (OMBIT) U Ciy4yaiiHOe coObiTHe. BeposTHOCTH H
gacToTa. PoJIb MaoOBEPOATHBIX U MIPAKTUYECKU JTOCTOBEPHBIX COOBITHIA B IPUPOJIE U B
oOmectse. MOHETa U UTPaNIbHAS KOCTH B TEOPUH BEPOSTHOCTEN*?,

*T'pad, BepmuHa, pebpo. Crenenp BepmmHbl. Yucio pédbep um cymmapHas
creneHb BepiuH. [Ipeacrasnenne o cBszHocTu rpada. Llenu u ukiet. [TyTu B rpadax.
O6xox rpada (vtinepos nyTh). [IpencraBnenue 06 opuentTupoBanHoM rpade. Pemenne
3a/1a4y ¢ MOMOUIbIO rpadoB™.

4 3ech u manee * * 0603HAYEHB] TEMBI, H3yUEHHE KOTOPBIX HPOBOJANTCA B 03HAKOMHTEIbLHOM Iiane. [legaror
CaMOCTOSATEINIFHO OTpeeNsieT 00beM H3y4aeMOoro MaTepHraa.



8 KUIIACC

[IpencraBieHne qaHHBIX B BUIE TAOIUIL, TUarpaMm, rpauKoB.

MHOXeCTBO, 3JEMEHT MHOXECTBA, NOAMHOXeCTBO. Omnepanuu  Haj
MHOXXECTBaMU: O00BbEIMHEHHE, TIepeceueHue, nonoiHenue. CBOMCTBa onepanuii Hajl
MHOXECTBaMHU: NIEPEMECTUTENBHOE, COYETaATENBHOE, pacrpenenuTenbHOE,
BKJItOUeHMs. Mcrionb3oBanue rpaduyeckoro mpeicTaBlIeHus MHOYKECTB JIJIsl OTUCAHUS
peanbHBIX NPOLIECCOB U SIBJICHUM, IPY PEUICHUH 3a/a4.

*U3mepenue paccemBaHus AaHHBIX. Jlucrnepcus M CTaHAAPTHOE OTKIOHEHHE
YHUCJIOBBIX HA00POB. JlnarpamMma pacceuBaHus ™.

DOneMeHTapHble COObITHUA  ciyyailHOro ombiTa. ChydailHeie  COOBITHSL.
BepositHOCTH cOOBITHI. ONBITHI C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMH.
Crnydaiiapiii BBIOOp. CBSI3b MEXKTy MaJTOBEPOSATHBIMU M TIPAKTUICCKU TOCTOBEPHBIMU
COOBITHSIMU B IIPUPOJIE, OOIIECTBE U HAYKE.

*JlepeBo. CBOIICTBA I€pEBbEB: €AUMHCTBEHHOCTD Iy TH, CYLIECTBOBAHNE BUCAYEH
BEpPUIMHBI, CBSA3b MEXAY YUCIOM BEpUIMH M 4yuciaoM pédep. IlpaBuio yMHOXEHHS.
Pemenue 3amau ¢ momoibio rpados.

[IpotuBomnonoxueie coObiTus. [uarpamma Oinepa. OObeAuHEHHE |
nepeceueHre coobiTuii. HecoBmecTHbie coObITHS. DOpMyIia CIIOKEHHS BEPOSTHOCTEH.
VYcnoBHass  BeposAtHOcThb. IIpaBmiio  ymHokeHus. HezaBucumbie — cOOBITHSL.
IIpencraBienne SKCIEpUMEHTa B BUJIE JAepeBa. PemieHue 3a7ay Ha HaxXOXIACHUE
BEPOATHOCTEN C MOMOIIBIO IEPEBA CIIyYallHOTO 3KCIIEpUMEHTA, Juarpamm Jiepa™.

9 KJIACC

[IpencraBienne qaHHBIX B BUJIE TAOJIUII, AUarpamm, rpaduKoB, MHTEPIPETALIUS
JTaHHBIX. YTEeHUE U MOCTPOCHHUE TAOJIHIL, TUArPaMM, TPa(QHUKOB MO PEaTbHBIM JaHHBIM.

[TepectanoBku u (axropuan. CoyeTaHuss U YUCIO COUYEeTaHUA. *TpeyronbHUK
[Tackans™. Pemenue 3a1a4 ¢ MCIOJIB30BaHHEM KOMOMHATOPHKH.

*T"'eomeTpuueckasi BeposTHOCTb. CiydailHbIA BBIOOp TOYKH M3 (QUIYpbl Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 AYTU OKPYKHOCTU™.

HcnbiTanne. Ycenex u Heygnaya. Cepust UCIIBITaHUM 10 niepBoro ycnexa. Cepus
ucnbiTanuii bepHyuu. BepoaTHocTu coObITHII B cepuu UCTIbITAaHUN bepHyIm.

CiyyaiiHasi BEJIMYMHA M PACIPENCIICHUE BEPOSTHOCTEHM. MaremaTtndeckoe
oxuaanue u gucnepcud. [[pumepsl MaTeMaTHYECKOTO 0KUJAHUS KaK TEOPETUUECKOTO
CpPEIHEr0 3HAYEHUs BEIUYMHBL. MaTeMaTH4eCKOe 0KUTAHUE U JUCIIEPCHS CITyYaHON
BEJIMYMHBI «YUCJIO YCIIEXOB B CEPUU UCTIBITAHUN bepHyILTm.

[Tonsarre o 3akoHe OONBIIMX YHced. M3MepeHne BEPOSATHOCTEH C IOMOIIBIO
gacToT. Posib 1 3HaUeHME 3aKOHA OOJBIITNX YUCEN B MPUPOJIC U OOIIECTBE.

TJIAHUPYEMBIE IPEJMETHBIE PE3VJIbTATHI OCBOEHUSI PABOUE
[IPOTPAMMBI KYPCA «BEPOSITHOCTb U CTATUCTUKA» (II0 TOIAM
OBYYEHIS)

[IpeameTHbIE PE3yNbTATHl OCBOCHUS Kypca «BeposiTHOCTh U CTaTUCTUKA» B 7—9
KJIaCCax XapaKTepU3YIOTCs CIEIYIOUUMU YMEHUSIMHU.



7 KIIACC

Uutate wuHPOpMaIMIO, TPEACTABICHHYIO B Ta0JIMIaXx, Ha JgUarpaMMax;
NpPEICTaBlIATh JaHHbIE B BHUJAE TaONMUI, CTPOUTH JAMArpaMMbl (CTOJIOMKOBBIC
(cTosi0uyaThie) U KPYTroOBBI€) IO MAaCCUBAM 3HAYEHHUH (C UCIIOIBb30BAHUEM 3PHUTEIIHHOM
HaTJISITHOCTH W/WIHM BepOaIbHOM OMOPHI).

OnuceiBaTh W WHTEPIPETUPOBATH  peaTbHBIC  YHUCIOBBIC  JIAHHEIE,
MIPEICTABJICHHBIC B TAOJINIIAX, HA TUarpaMmax, rpadukax.

OpueHTHpPOBATHCS B TOHATHAX W OINEPUPOBATh MMM Ha 0a30BOM YypOBHE:
cpenHee apupMeTuIecKoe, Meana, HanOoJIblIee U HAMMEHBIIIEe 3HAUCHUS, pa3Max.

NMeTp mnpencraBieHUE O CIy4YalHOM WM3MEHYMBOCTM HA IIPUMEpax ILIEH,
(U3UYECKUX BEIWYUH, AHTPOTIOMETPUYCCKUX JaHHBIX;, WMETh IIPEJICTABICHHUE O
CTaTUCTUYECKON YCTOMUYUBOCTH.

8 KUIIACC

W3Bnekatp M mOpeoOpa3oBbIBaTh HH(OOpPMALUIO, MPEACTABICHHYIO B BHUJE
TabyuL, auarpamm, rpauKoB; NPEACTABIATh JaHHBIE B BHUJE TaOJIML, quarpamw,
rpauKoB.

OnuceIBaTh NOCJIE COBMECTHOTO aHAIM3a JaHHBIE C IOMOIIBIO CTATUCTUYECKUX
nokasaresiei: CpeAHMX 3HauyeHUM M Mep pacceuBaHMs (pa3Max, JIUCHEpcUs U
CTaHAAPTHOE OTKJIOHEHUE).

HaxoauTb 4acTOThl YMCIIOBBIX 3HAUEHUH U YaCTOThI COOBITUM, B TOM YHUCIIE 110
pesyiabTaTaM HM3MEpeHWH W HaOMIoACHWM (C  HWCIOJIb30BAaHUEM 3PUTEIHHOM
HaIJISIIHOCTH W/WIH BepOajIbHOM OMOpHI).

HaxonuThe BEpOSTHOCTH CIy4allHBIX COOBITUH B ONBITaX, 3Has BEPOSATHOCTH
AJIEMEHTapHbIX COOBITHMI,, B TOM 4YHUCJIE B ONbITaX C PABHOBO3MOXXHBIMU
AJIEMEHTapPHBIMU COOBITUAMH (C MCHOJB30BAHMEM 3PUTENIBHOW HATJSAHOCTH W/WIA
BepOaNbHON OMOPBHI).

NMerp mnpencraBieHue O TIpa@UUEecKuXx MOJENAX: JEpPeBO  CIy4ailHOro
AKCIIEPUMEHTA, AUarpaMMbl DIJepa, YUCIO0BAsI MPsAMast.

OmneprpoBarh MOHATHSAMH Ha 0a30BOM YPOBHE: MHOXECTBO, IOJMHOKECTBO;
BBITIOJHSATH ONEepaly HaJl MHOXKECTBAaMH: O0beIMHEHHUE, TIepeceUeHHE, TOTIOTHEHUE;
NEPEYUCHISITh  JJIEMEHTbl MHOXECTB; IPUMEHSATh CBOWCTBAa MHOXECTB (C
WCIIOJIb30BAaHUEM BU3yaJIbHOW OMOPHI).

Hmets mpencraBieHue o rpaduyeckoM MpeCTaBICHWE MHOXKECTB M CBs3ed
ME3K]ly HUMH JUJISI OTIMCAHUs MPOLIECCOB U SIBJICHU, B TOM YUCJIE ITPU PELIEHUH 3a7a4
U3 JIpYyTUX YYEOHBIX NPEIMETOB U KYPCOB.

9 KUIIACC

W3Bnekats u npeodpa3zoBbIBaTh HHPOPMAIUIO, IPEACTABICHHYIO B Pa3IMUHbIX
HUCTOYHUKAX B BUAE TaONHI, TUarpamm, rpadukoB; MPEICTaBISATh JaHHBIE B BHUJEC
TabIuILl, TUarpaMm, rpauKoB.



PemaTe npocTeiinime 3a1aun opraHMu30BaHHbIM IEpe0OpPOM BapUAHTOB, a TAKKE
C MCTIOIb30BaHNEM KOMOMHATOPHBIX MPABUI U METOJIOB.

NMeTp mpencraBiieHHEe 00 ONUCATENbHBIX XapaKTEPUCTHKAxX JJisl MAaCCHBOB
YHUCJIOBBIX JJAHHBIX, B TOM YUCJIE CPETHUE 3HAUEHUS U MEPbI PACCEHBAHMUSL.

HaxoauTh 4acTOThl 3HAYEHUM M YACTOTHI COOBITHS, B TOM YHUCJE MOJIb3YSCh
pe3yJibTaTaMu MPOBEAEHHBIX U3MEPEHUM U HAOJI0AeHUH (C OMOPOil Ha CIIPABOYHYIO
nH(DOpMAITHIO).

HaxonuTh BEpOATHOCTH CIydalHBIX COOBITUH B U3YYEHHBIX OIBITaX, B TOM
YHUCJIE B OMNBITaX C PAaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMHU, B CEPHSIX
UCIIBITAHUM JTO IEPBOTO yCIIEXa, B CEPUSAX UCIBITaHUN bepHyIuu.

NmMeTer mnpencTtaBieHUE O CIy4yalHOM BEJIMYMHE W O PACHpPEIeSICHHU
BEPOSTHOCTEM.

NMetp mnpencTaBieHUE O 3aKOHE OOJBIIMX YHCENT KAk O MPOSIBICHUU
3aKOHOMEPHOCTH B CIy4YallHOM M3MEHYMBOCTH M O POJIA 3aKOHA OOJIbIIMX YHUCEN B
MPUPOJE U OOIIECTBE.



TEMATHUYECKOE IINTAHUPOBAHUE

TemaTuueckoe IUIAHUPOBAHWE W KOJUYECTBE YacOB, OTBOAUMBIX Ha OCBOEHHE KAXKIOM TEMbl y4EOHOro mpeaMera
«MaremaTiKa» aganTHPOBAHHON OCHOBHOM 00pa30BaTEbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusi 00yYarouXxcs ¢
3aJIepP>KKOM MICUXUUYECKOTO Pa3BUTHS, B LIEJIOM COBIAJAIOT C COOTBETCTBYIOUINM pa3zieioM ¢enepanbHoil paboue mporpaMMbl
ydeOHoro npeamera «MareMaTruka» o0pa3oBaTebHOM MPOrpaMMbl OCHOBHOTO 00111ero oopazoBanus. [1pu stom Opranuzanms
BIIpaBE camMa BHOCUTb HW3MEHEHUS B COJEpKaHUE UM pacopeleseHue ydyeOHOro marepuaia IO TojJaM OOy4yeHHs, B
MOCJIEIOBATEIBHOCTh NU3YUEHHUS! TEM U KOJMYECTBO YACOB Ha OCBOCHUE KaXKIOW TEMBI, ONPEEICHHE OPraHU3allMOHHbBIX (OpM
oOyuenust U T.. OOOCHOBAaHHOCTh JAHHBIX M3MEHEHHI OmpeesseTcss BbIOpaHHbIM 00pa3oBaTesnbHOW opranuzanuein Y MK,
VHAMBUIYAIbHBIMU TICUXO(PU3UUECKUMH OCOOEHHOCTSIMHM KOHKpEeTHBIX oOyuwaroummxcs ¢ 3[IP, crenenbto yCcBO€HHOCTH MMHU
y4eOHBIX TEM, PEKOMEHJALUsAMHU 10 OTOOpY M aJanTaluy Y4yeOHOro marepuaja 10 MaTeMaTHKe, MPEICTaBICHHBIMU B
[losicHUTENBHOM 3aIIUCKE.

5 knace (He menee 170 u)

Ha3Baumue
pasaesia (TemMbl)
Kypca (4Mc10

OcHoBHOE coacpkanue

OcHoBHbIE BHbI 1eITEJIbHOCTH oﬁyqaloumxca

4acoB)
HarypanbHble Hecatuynas cucrema cuucieHus. Psan HaTypanpHbBIX uyucell |UuTarb, 3anMcbiBaTh, CPABHUBATH HATypaJbHBIE 4YHUCIA,
uucaa. Jleiicreus ¢ |Hatypanbubiii psa. Yucno 0. HartypanbHble 4ucia Ha|y4acTBOBaThb B OOCY:KI€HHMH CHOCO00OB YIIOPSIOYMBAHUSA
HATYPaJbHBIMHU KOOpP-AMHATHOM npsAMoi. CpaBHEHHE, OKPYTJIEHUE HaTypPaJIbHBIX | YUCEL.
Y CJIAMM quces. N300paxkarb KOOPAMHATHYIO MPSAMYyHO, OTMe4aThb 4HCIIA

(43 1)

ApudmeTrnueckre JEHCTBUS C HaTypalbHBIMU YHCIAMH.
CoiicTBa HyJs NIpPH CIOKEHHH W -YMHOXEHHUH, CBOWCTBA
equHuIl  Ipu  yMHOxeHuu.  IlepemecturensHoe U
COYeTaTeIbHOE  CBOMCTBA  CJIOXKEHHS W YMHOXCHHS,
*pacnpeieUTeIbHOE CBOWCTBO YMHOKEHUA™ 4,

TOYKaMHM Ha KOOPAMHATHOW NpPSAMOM, HAXOAUTh KOOPAUHATHI
TOYKH.

HccnenoBath cBoiicTBa HaTypaiabHOro psiaa, unucen 0 u 1 npu
CIIOKEHUH U YMHOXKEHHH.

Hcnonb30BaTh NPaBUI0 OKPYIVIEHUS HATYPAJIBbHBIX YACET IPH
HEO0XOIMMOCTH C OIOPOi Ha aJITOPUTM MpaBUIIA.




*JlenuTenun W KpaTHbIE™ 4YHMCIA, pa3JIOKEHUE 4YHUCIIa Ha
MHOuTenu. Jlemenue ¢ ocratkoM. lIpocTteie M cocTaBHBIE
yucna. *IIpusnaku genmumoctu Ha 2, 5, 10, 3, 9*.

CreneHb ¢ HATYpaJIbHBIM [TOKA3aTEIEM.

Yucnoble BEIPAKEHUS; TIOPAIOK JAECHCTBUMN.

Pemienue TekcTOBBIX 3a/1a4 Ha Bce apu(pMeTHYECKUE IeHCTBHUS,
Ha JIBJKEHUE U MTOKYIIKH.

BopinoaHaTs, apudmerndyeckue JAeCTBUS C HATYPaIbHBIMU
YHUCIIaMHU, BBIYMCJISATH 3HAYCHUS YHCIIOBBIX BBIPAKCHHHA CO
CKOOKaMHt U 0e3 CKOOOK.

3anuchIBaTh IPOU3BEJCHUE B BUJIC CTEIICHH, YATATH CTEIICHU,
HCIOJIb30BATh TEPMHHOJIOIHI0 (OCHOBaHHUE, IOKa3aTellb),
BBIYHC/ISATh 3HAYEHHs] CTENEHEH TIpH HEOOXOIUMOCTH C
BHU3yaJbHOW OMOPO.

BbINOJHATL NPUKUAKY M OIEHKY 3HAYCHUM 4YMCIIOBBIX
BBIPDAKEHU, MpeAaratb U NPUMEHATh NMPHEMBI MPOBEPKH
BBIYHCIICHHH.

Hcnonb30BaTh MNpu BBIYUCICHUSAX TepeMeCTHTeJbHOe |
coueTarejibHOe CBOMCTBA CJOKEHHSI W  YMHOKEHWHs,
*pacnpeneuTeTbHOE CBOWCTBO YMHOKEHUs™;
dbopMymUpoBaTE W TPUMEHSATH MPaBWIA MPeodpa3oBaHUs
YHMCJI0BbIX BbIPA:KEHU HA OCHOBE CBOMCTB apu(PMeTHYeCKHX
AelcTBHIA MPU HEOOXOAMMOCTH C HANPABJISIIOLIEH MOMOIIBIO.
®opmMyaupoBaTH oONpeaeJeHHsl JEIUTeNs M KpaTHoOro (c
OTIOpPOH Ha AITOPUTM MPABWIIA), HA3BIBATH JICITUTEIU U KPaTHBIC
4lCila; Pacmo3HaBaTh IIPOCTBIE UM COCTaBHBIE  4YHCIIA;
(¢hopMyJMpPoBATH U MPUMEHSATH MPU3HAKH JIETUMOCTH Ha 2, 3,
5, 9, 10, (c omopoif Ha aIrOpUTM IpaBUJa); MPUMEHSTH
AJITOPUTM  PA3JIOKEHHUs] YWCIa Ha TMPOCThIE MHOXUTENH;
HAXOJIMTh OCTAaTKH OT ACICHUS U HEIOJIHOE YaCTHOE.
Pacno3HaBarh, UCTUHHBIE U JIOKHBIE BBICKA3bIBAHUSA O
HaTypaJIbHBIX YNCIIAX, MPUBOAUTH NPUMePbI U KOHTPIIPUMEPBHI,
CTPOUTH BBICKA3BIBAHUS M OTPHUIAHMS BbBICKA3bIBAaHUI O
CBOICTBaxX HaTypaJIbHBIX YHCEI C OMOPOi Ha oOpasell.

Pemath TEKCTOBBIE 3aJaud  apU(PMETHUYECKUM CIIOCOOOM,
HCI0JIb30BAaTh 3aBHCHMOCTH MEXy BEITMYUHAMHU (CKOPOCTH,
BpEMsI, PACCTOSIHHE; 11€HA, KOJIWYECTBO, CTOUMOCTh H JIp.) TIPH
HEOOXOIMMOCTH C MCIOJIB30BAHUEM CIPABOYHOW MH(OPMAIIUU:
aHAJM3UPOBATH TEKCT 33]a4u, mepedopMyJIHpPOBATH YCIOBUE,
H3BJIEKATH HEO0OXOUMBIC JIaHHEIC, yCTaHABJIUBATH
3aBHCHUMOCTH MEXIYy BEIMYMHAMH TPH HEOOXOJAMMOCTH C




HAaIpaBJIIOIIEH TOMOLIBIO.

MoaenupoBaTh XOJ PELIEHUS 33Jaud C IOMOILBIO PUCYHKA,
CXEMBI, TaOIHLIBI.
[IpuBoauTs, pa3douparts
pelIeHU  TEeKCTOBBIX  3ajay
HAIPAaBJIAIOIIEH TOMOIIBIO).

C nomompbl0 meJarora OLEHWMBATh IOJyYEHHBIH PE3yNbTaT,
OCYILIECTBJATH  CaMOKOHTPOJb, IpOBEPSsl  OTBET  Ha
COOTBETCTBHUE YCIIOBHIO, HAXOAUTH OLINOKH.

*Pemars 3a7auu ¢ MOMOIILIO Nepefopa BceX BO3MOKHBIX
BAPHAHTOB™.

3HAKOMUTBCS C HCTOPHEH Pa3BUTHS apU(PMETUKU.

pasinyHbIC
(ipu

peIlleHus, 3amucH
HEOOXOOUMOCTA €

Harasanasn
reomerpus. JJuHuu

Ha IMJIOCKOCTH
(12 4)

Touka, npsimasi, oTpe3ok, Jyd. Jlomanas. VM3mepenue ATuHBI
OTpe3Ka, METPUYECKHE  E€OUHULBl W3MEpPEHUs  JJIUHBI.
OKpYXHOCTb U KPYT.

[TpakTueckas pabota «IlocTpoenne y3opa u3 OKpyKHOCTEHY.

VYron. Ilpsmon,
N3mepenue yrios.

OCTpBIM, TyNOW W pPa3BEPHYTHIA YIJIBL.

[Tpaktuyeckas pabora «IlocTpoeHue yriosy.

Pacno3naBarp Ha 4eprekax, pHUCYHKaX, ONHUCHIBATD,
UCIOJB3Yysl TEPMHHOJIOTHIO, M M300paskaTb C IIOMOIIBIO
4epTEKHBIX ~ MHCTPYMEHTOB  (IpM  HEOOXOJUMOCTH IO
BU3YaJbHOW OIIOpE): TOUKY, MpPSAMYI0, OTPE30K, JIyd, Yrodi,
JIOMaHY10, OKPY>KHOCTb.

Pacno3naBath, NPUBOAUTH NMPUMePBI OOBEKTOB PEAIBHOIO
MHUpa, UMEIOUMX (OpMYy H3YyUEHHBIX (UTYp, ONEHUBATh WX
JIMHEWHBIE pa3MEPBI.

Hcnonb3oBaTh JMHENKY U TPAHCIIOPTHP KaK MHCTPYMEHTHI AJIS
IIOCTPOEHUSI ¥ U3MEPEHMS: M3MEPATDH JUIMHY OTPE3Ka, BEIIMUYUHY
yINia; CTPOMTHL OTPE30K 3aJaHHOW JUIMHBI, YTOJ, 3aJaHHOU
BEJIMYMHBI;, OTKJIAABIBATH LIUPKYJIEM PAaBHbIE OTPE3KH, CTPOUTH
OKPY>KHOCTB 33JJaHHOT'O paJnyca.

N3006paxkars KoH(Urypanuu reoMeTpuueckux ¢uryp us
OTPE3KOB, OKPYKHOCTEM, HMX 4YacTed Ha HEJIMHOBAHHOM U
KJIeTyaTol Oymare; mpeajaratb, ONMMCHIBATH M 00CY:KIATh
Croco0bl, AaJrOPUTMbI IIOCTPOCHMS IIOCIE€ COBMECTHOI'O
aHaJm3a.

Pacno3naBath M M300paxkaTh Ha HEJIMHOBAHHOM U KJIETYATOU
Oymare mnpsMoOH, OCTpbI, TymnoW, pa3BEPHYTHIA  YIJIbI,
CPABHUBATH YIJIbL.




BbruncasiTe JUIMHBI OTPE3KOB, TIOMAHbIX.

IlonuMaTh M HMCHOJB30BATH TMPH PelIeHHWH 3ajJa4
3aBHCMMOCTH MEXIY €IMHUIIAMU METPUYECKONH CHCTEMBI Mep;
3HAKOMMTBCSI C HEMETPHUECKUMH CUCTEMaMHU MeEpP; BbIPAKATh
JUIMHY B Pa3JIMYHbIX €MHUIIAX U3MEPEHUs PU HEOOXOAUMOCTH
C OIOPOH Ha CIIPAaBOYHYIO HH()OPMAIIHIO.

HccnenoBarh Gurypsl u KOHQUrypaluu, UCMONIb3Ys UG POBLIE

pecypChlL.

OOLIKHOBEHHEIE
npoou
(48 u)

Hpo6sb. IlpaBunpHble W HempaBwuibHble ApoOu. OCHOBHOE
CBOMCTBO ApoOu. CpaBHEHUE TPOOEH.

CrnosxeHue U BhIYUTaHHE OOBIKHOBEHHBIX Apobeii. CMmenanHas
npoOb. YMHOXEHHE U JeJeHHEe OOBIKHOBEHHBIX JApOOEii;
B3aUMHO-00paTHBIC IPOOH.

Pemenune TexcToBBIX 3amad, copepxamux Apodu. OCHOBHBIE
3a/1ayu Ha ApOOH.

[TpumeHenne OyKB JUIs 3aITMCH MaTEMATUIECKUX BBIPAKECHUH U
MIPEJI0KEHUH.

MoneaupoBath B Tpapuueckoil, mnpeaMeTHOH ¢opme, cC
IIOMOUIbI0 KOMIIBIOTEPA MOHATHSA M CBOMCTBA, CBSI3aHHBIE C
OOBIKHOBEHHOM JIPOOBIO.

YuTaTh M 3aNUCHIBATH, CPABHMUBATH OOBIKHOBEHHBIE JIPOOH,
MpeIaraTh H 00CyKIaTh COCOOBI YIIOPSAI0YMBAHUS APOOECH.
M300paxkaTth  OOBIKHOBEHHBIE  APOOM  TOYKAMH  Ha
KOOpJMHATHOM  IpSAMOM; HMCHOJB30BATH  KOOPAMHATHYIO
IPSMYIO JIUTsI CPABHEHUS IPOOCH.

®opMyIHPOBATh, 3ANUCHIBATH € MOMOLIbI0 OYKB OCHOBHOE
CBOICTBO OOBIKHOBEHHOM JIpoOM C ONOpOH Ha MPaBUIIO;
HCNOJIb30BaTh OCHOBHOE CBOMCTBO JIpoOM Ui *COKpalleHHs
IpoOeld M mpuBENCHHS JAPOOM K HOBOMY 3HAMEHATENI0 B
MNPOCTEHIINX CIydasx™.

IpencraBasaTe 1m0 o00pa3lly CMeElIaHHYIO JApoOb B BUIE
HENPAaBWJIBHOM M  BBIIEHATH LEIYK YacThb YWCIA U3
HENPaBWJIBHON IpoOH.

BoInoJHATh apudpmernyeckne AeiicTBHS ¢ OOBIKHOBEHHBIMU
Ipo0sSIMM B TPOCTBIX CIIydasx; MNPUMEHATh CBOICTBA
apu(pMeTHYECKUX IeHCTBUIN [T pallMOHAIN3ALUHN BEIYUCICHHMN.
BbINOJHATL NPUKHAKY M OLEHKY pPe3ybTaTa BBIYHMCICHUM;
npeaIaraTh ¥ NPUMeHATh NPHEMBbI NPOBEPKH BbIYKCICHUN.

IIpoBoauTh MCCIETOBAHUSI CBOWCTB ApoOeid, omupasich Ha
YHUCIOBbIE OJKCIIEPUMEHTHl (B TOM YHCIE C IOMOIIBIO
KOMIThIOTEPA).

Pacno3HaBaTh MCTUHHBIE U JIO)KHBIE BBICKA3bIBAaHUS O JPOOSX,




NPUBOAUTH MPUMEPBI U KOHTPIIPUMEDHI.
Pemars mnpocreiiive TEKCTOBBIE 3aJayd, COAEpKallUe
JIpoOHBIE JaHHBIC, W 3a7a4d Ha *HaXO0XKJACHUE YaCTH IIEJIOT0 H
LIEJIOT0 TI0 €r0 YaCTH; BISABJSATH X CXOJCTBA U Pa3Tuuus™.
MopaenupoBaTh XOJ PELICHUs 3aJadyd C IIOMOLIBIO PUCYHKA,
CXEMBI, TAOIHUIIBL.

IIpuBoauTh, pa3duparb, OUEHUBATH PA3IUYHBIC PELICHHUS,
3aliCH PEIICHUH TEKCTOBBIX 3a7ad MPH HEOOXOJAMMOCTH C
HAIPABJIAIONICH TOMOIIIBIO.

C noMoubi0 mnegarora OMeHUWBATh IOJYYEHHBIN peE3yJIbTarT,

OCyHIECTBJIATH  CaMOKOHTpPOJIb,  INpOBEpsisi  OTBET  Ha
COOTBETCTBUE YCJIOBUIO, HAXOAUTh OLUIMOKH.
3HAKOMUTHCS C HCTOPHEH Pa3BUTHS apU(PMETUKH.

Harasiinas MHoroyronpHukd.  YeTbIpEXyroibHUK,  NpPSIMOYTOJIbHUK, | Pacmo3HaBaTh, M300pakaTh C IOMOUIbIO  YEPTEKHBIX

reoMeTpusi. KBazpar. MHCTPYMEHTOB M OT pPYyKH, MOAENUPOBaTh M3 Oymaru

MHOroyroJibHUKH TpeyrobHuK. MHOTOYTOJIEHUKH.

(10 u.) TLIoWa/Ab | EPUMETP PAMOYTONBHUKA U MHOTOYTOJIBHHKOB, IIpuBoauTh MpUMepPbI OO0BEKTOB PEATBHOTO MHUPA, UMEIOIIUX
COCTABNEHHBIX M3 TPAMOYTONBHUKOB, AMHUIE m3Mepems|POPMY — MHOTOYTONBHHKA, NpAMOYTONIbHHKA,  KBa/paTd,
rtomau. TlepuMeTp MHOrOYToMbHUKA. TPEYTOJIbHUKA, OLIEeHMBATH UX JIMHEIHHBIE Pa3MEpBI.

BoIuuc/asiTh: TEPUMETP TPEYTOJbHUKA, MPSMOYTOJbHHKA,

MHOT'OYTOJIbHUKA; IUIOINAAb MPSAMOYTOJIbHUKA, KBajapaTa (IpH
HEO0OXOJUMOCTH C OMOPOI Ha aIrOPUTM yUEOHBIX JEHCTBUIN).
M3o0paxarb OCTpPOYTOJIbHBIE, IIPSIMOYTOJIBHBIE u
TYHOYTOJILHBIE TPEYTOJIBHUKH.

CrpounTh Ha KieT4yaToi Oymare KBaJgpaT U MPSMOYTOJIHUK C
3aaHHbIMHU JJIMHAMU CTOPOH.

HccaenoBarh cBoiicTBa NPAMOYTOJNBHUKA, KBaapara IIyTEM
AKCIIEPUMEHTa, HAOIOICHUs, W3MEPEHHUs, MOJEINPOBAHMUS;
CpaBHMBATh CBOMCTBA KBaJpaTa U NPsIMOYTOJIbHUKA.
Pacno3dnaBarh HCTHHHBIE W JIOKHBIE BBICKA3bIBAHHUS O
MHOTI'OYT'OJIbHUKAX, HPUBOJAMTH NPHUMeEPbI U KOHTPIIPUMEDHI.
HceaenoBarh 3aBUCMMOCTD IUIOINAAN KBAJIpaTa OT JJIUHBI €10
CTOPOHBL.




Hcnonb30BaTh CBOiicTBA KBAJPAaTHON CETKHU JIJISl MOCTPOCHUS
¢uryp;  pa3douBaTh  TPSIMOYTOJIBHMK  HA  KBaJparhl,
TPEYTrOJIbHUKH, COCTABJATL (QUTYpHl W3 KBaJpaTOB W
MPSIMOYTOJIBHUKOB ¥ HAXOIUTh UX TUJIOIA/Ib, pa30UBaTh (PUTYpPHI
Ha MPSMOYTOJIbHUKU Y KBAAPAThl M HAXOIUTh WX TUIONIAAb (IpH
HEO0OXOIUMOCTH C HAMPABJISIONICH TOMOIIBIO).

Beipakath BenMUYMHY IUIOIAAM B Pa3JIMYHBIX €IUHMIAX
U3MEPEHHUS] METPUUECKOM CHCTEMBl MEp, HCIO0JIb30BaTh
3aBHCHMOCTH MEXJYy METPUUYECKUMH €IUHUIAMH W3MEpPEHUS
IJIOMIA M TP HEOOXOJUMOCTH C OINOpPON Ha CIPaBOYHYIO
nHpopManuo.

3HAKOMHUTBLCSI ¢ TpPUMepPpaMH TPUMEHEHHs IUIOUAAU H
IepuMeTpa B NPAKTUYECKUX CHUTyauusx. Pemarh 3agadyu u3
peasIbHOM KU3HHU, P HEOOXOAUMOCTH C OIOPOI Ha aJIrOPUTM
MpaBUJIa, 00CY:KIATh Pa3JMYHbIe CIIOCOOBI PEIICHUS 33/1a4.

JlecaTHUHBIE
npoou
(38 )

Hecstuunas 3anmuck apodeii. CpaBHEHHE JECATHYHBIX APOOCH.

JeiictBus ¢ necaTHYHBIMU Apoosimu. OKpyTiieHHE AeCATUYHBIX
JpoOeH.

Permenne TeKCTOBBIX 3adad, coaepkammx ApoOu. OCHOBHBIC
3a/1auu Ha JpooHu.

IpeacraBasith AECATHYHYIO ApOOb B BHIE OOBIKHOBEHHOM,
YUTATh W 3aNHUCBIBATh, CPaAaBHHUBATH JICCATUYHBIE ApoOH,
npemiaratb M 00CY:KIaTh CHOCOOBI  YIOPSIOYUBAHUSA
JECATUYHBIX ApOOeil.

N3o06paxkars aecaTuyHble ApoOU TOYKAMHU Ha KOOPAMHATHOMN
IIPSAMOM.

BbISIBIAATH CXOACTBAa M Pa3jIM4Us IPaBUI apHU(PMETUUECKUX
JeMcTBUH ¢ HATYPaJIbHBIMU YHCIAMU U TECITUYHBIMH JpOOSIMHU,
IIOCJIE COBMECTHOI'O aHAJIN3A.

BoinmosHATL apupmeTndyeckue JeHCTBUS C JECATUYHBIMU
Ipo0sIMHU; BBINOJHATHL NPUKHAKY H OLEHKY pe3yibTara
BBIYMCIICHUM.

I[Ipumensite cBoiicTBa apudmMeTrnyeckux JAEUCTBUN  JUIsS
paloHaIN3alu1 BEIYUCICHUN.

[IpuMeHsATH NPAaBUJIO0 OKPYIJIEHHA JECATUYHBIX ApO0ei, npu
HEOOXOIMMOCTH C BU3YAJIbHOM OMOPOA.

IIpoBoauTh MCCAETOBAHUS CBOMCTB JAECATUYHBIX ApPOOEH,
ONMpasCh Ha YHUCIOBBIE JKCIEPUMEHTHI (B TOM 4HCIE C




MTOMOIIIBIO KOMITBIOTEPA).
Pacno3HaBaTh UCTUHHBIC U JIOKHBIC BHICKA3bIBAaHUS O IPOOSIX,

NPUBOAUTL NPUMePbl U  KOHTPIPHUMEPHI, CTPOUTH
BBICKA3bIBAHMS Y OTPUIIAHUS BBHICKA3BIBAHUH.
Pemare mpocrteiilie TEKCTOBBIE 3a7aud, COJAEpIKallue

JIpOOHBIE TaHHBIE, M HA *HAXO0KJICHNE YacTH LEJIOTO0 U IeJIOr0 110
€ro 4aCcTU™; BBISIBJSATH MX CXOACTBA M Pa3IUYHsl.
MoaeaupoBaTh X0 PELICHUs 33aJa4d C IOMOIIBIO PHUCYHKa,
cxeMbl, Tabmuibl. Pa3duparh pa3inuyHble PELICHHUs, 3aIUCH
peLIeHUH TEKCTOBBIX 3a/a4.

OnepupoBaTh APOOHBIMU YHCIAMU B PEATbHBIX >KU3HEHHBIX
CUTYaLUsIX.

C noMompbI0 meAarora OLEHUBATHL IOIYYEHHBIH PE3YJIbTAT,
OCYILIEeCTBJATH  CaMOKOHTPOJb,  IpOBEpPssl  OTBET  Ha
COOTBETCTBHUE YCIIOBHIO, HAXOUTH OLINOKH.

3HAKOMUTBCS C HCTOPHEN Pa3BUTHS apU(PMETHKU

Harasanasn
reomeTpus.
Tena u purypbi
B IIPOCTPAHCTBE
(9 4)

*Muororpannuku. M300paxeHre MHOTOTpaHHUKOB. Mojenu
IIPOCTPAHCTBEHHBIX TEJl.

[TpstmoyronbHbIN mapannenenumnesn, kKyo. Pa3Béprku kyba u
napaJuleenuesna.
O06BéM KyOa, mpSAMOYTOJIBHOTO Mapajulesenumneaa™.

Pacno3HaBaTh Ha 4epTeikax, PUCYHKAX, B OKpY:KalolleM
MHpe TIPSIMOYTOJIFHBIN TTapauIesenuIies], Ky, MHOTOTpaHHHKH,
ONUCHIBATHb, HCHOJIB3YSl TEPMHHOJIOTHI0, OIEHUBATH
JIMHEWHBIE pa3MEPBI.

I[MpuBoauTs MpUMeEPbI 0OBEKTOB PEATBHOTO MUPA, UMEIOIINX
dbopMy MHOTOTpaHHUKA, MPSIMOYTOJBHOTO TapaiieNenuie/a,
KyOa.

N3o6paxkarh Ky0 Ha KieTyaTol Oymare.

HccaenoBath cBoiicTBa KyOa, IPSIMOYTOJIBHOTO
napaJieNienurne[a, MHOTOTPAHHUKOB, MCIIONB3YSl MOJICNU TIPH
HEOOXOIMMOCTH C HANPaBJIAIONIEH TOMOIIBIO.

Pacno3HaBare pa3BéPTKHM Kyba W TapajUIeNeNHIe/a.
MoneaupoBath Ky0 U napaienenurnes u3 OymMaru U mpouux
MaTepHayioB, 1o o0pasiry.

Haxoauth u3MeEpeHMs], BBIYMCJASATH IUIOIAAb IOBEPXHOCTH;
00bEM Ky0Oa, MPSMOYTOJIBLHOTO TMapajuieNienuIiea ¢ Oopoi Ha
aITOPUTM y4eOHBIX JIEHCTBUI; WCCAeI0BATH 3aBHCHMOCTH




00béMa Ky0Oa OT IJIMHEI ero pedpa.

Habawaate W NpoOBOAMTH AHAJOTHH MEXIY IOHATHAMHU
IUIOLIAIM U 00bEMA, TEpUMETPa U IUIOLIAIU TOBEPXHOCTH.
Pacno3HaBaTh WCTHHHBIE U JIOXKHBIC BBICKAa3bIBAaHUS O
MHOTOTpaHHUKAX, NMPHBOAUTH NMPUMEPbI U KOHTPIPUMEPHI.
PemaTp 3a1a4u U3 peajabHON KU3HU.

IloBTOpeHue
M 00001IeHUe
(10 4.)

[ToBTOpEHHE OCHOBHBIX MOHATHI M METOAOB Kypca 5 Kiacca,
000011IEHNE 3HAHUI.

BoruucasTh 3HaU€HUS BBIPAKEHUM, COJIEpKAILUX HATYpaJIbHbIE
Yyucia, OOBIKHOBEHHBIE W JCCATUYHBIC JpOOH, BBINOJIHATH
npeoOpa3oBaHus YKces MPU HEOOXOJUMOCTH C HAPaBISAIOLIEH
[TOMOLUIBIO.

BeiOoupaTtr  cmocod  CpaBHEHHUsT  4MCEl,  BBIYUCICHUH,
NPUMEHATh CBOiicTBa apudMeTHdecKux JCHCTBUH Ui
panMoHaNN3alUY BHIYUCICHUI.

OcyuiecTBJAATh CAMOKOHTPOJIb BBINOJIHAEMBIX JEHCTBUA U
CaMONIPOBEPKY pe3ysbTaTa BIUUCICHUMN.

Pemate mpocreiilume 3agauM U3  PEAIBHOW  KU3HH,
NPUMEHATHL MaTeMaTHYecKue 3HAHUS IS PELICHUs 3a/1a4 U3
JIPYTUX YU4EOHBIX TTPEIMETOB.
Pemiars mpocreiimme 3aga4yu
CPAaBHUBATBH  CIOCOOBI  PCIIEHUS
PanMoOHAJILHBIH CNOCO0.

Pa3HbBIMH
3ajauu,

crmocooamMu,
BbIOMpPaATh

6 knacc (He menee 170 9)

HazBanue
pa3aesa (TemMbl)
Kypca (4uci10

OcHoBHOE conep:kanue

OcHoOBHBIE BUBI 1eSITeIbHOCTH 00y4al0IIMXCH

4acoB)
HarypanbHbie Apudmernueckue eiCTBUS ¢ MHOTO3HAYHBIMH HATypaIbHBIMU | BLINOJHATL apudMeTnueckue AelicTBHSI C MHOTO3HAYHBIMU
qucjaa YUCJIIaMU. YucioBeie BbIPpAXKCHUA, IMOpAI0K HGfICTBI/IfI, HaTypaJbHBIMU 4YHUCJIaMHM, HaAXOAUTh 3HAYCHHSA UYHCIOBBIX
(30 ) UCTONIb30BaHNe CKOOOK. OKpyTJIeHHEe HATypaJIbHBIX YHCET. BBIPQXXEHHUH CO CKOOKaMU  6e3 CKOOOK; BLIYMCJISTH 3HAYEHHU S




JlenuTenu U KpaTHbBIC YMCIIa; *HANOOJIBIINN OOIIMI ISTUTENb 1
HauMeHbIee olIiee KpaTHoe™.

PasznoxeHne umcna Ha INPOCTbIE MHOXHTENM. JleaumocThb
CyMMBI U IIPOU3BENCHMUS. [{eleHne ¢ 0CTaTKOM.
Penienne TekcTOBBIX 3a7ad.

BBIPAXKEHUM, COJIEPHKAITUX CTEIICHHU.

BbInoIHATL NPUKUAKY M OLEHKY 3HAYCHUW YMCIIOBBIX
BBIPAKEHUH, MIPUMEHSITh MPUEMBbI TPOBEPKH PE3yibTATA.
Hcnonbs3oBare NpH  BBIYMCICHUAX MepeMeCTHTEbHOE U
coyerarejibHOE CBOMCTBA CJIO0KEHUS M  YMHOKEHHUS,
*pacnpenenTebHOEe CBOWCTBO YMHOK€HHUS] OTHOCUTEIBHO
CJI0KEeHHUS ™, CBOICTBA apu(P)MeTHIYECKHUX JIeHCTBHIA.
HccaenoBarb  YMCIOBBIE  3aKOHOMEPHOCTH,  ITPOBOAUTH
YHUCJIOBBIE YKCTIEPUMEHTHI.

@®opMyIMPOBATH  ONpeJeJeHUs JEIuTelsd UM  KpaTHOIO,
HauOOJBIIEro OOIIEro MOeNUTEIs KM HaUMEHBIIETO OOIIEro
KpaTHOTO, MPOCTOTO M COCTAaBHOIO YHMCEJ; HCMOJIb30BATh ATH
MTOHATHS MPHU PEIICHUH 3a/1a4 (TIpU HEOOXOJUMOCTH C OIOPOH Ha
QJICOPUTM IIpaBUIA).

IIpuMeHSITH AJTOPUTMBI BBHIYHMCICHUS HaWOOIBIIEr0 OOIIETro
JIEUTENsI W HAaWUMEHBIIEro OOIIero KpaTHOTO JBYX 4YHCEN,
QJITOPUTM Pa3JI0KEHUS YUCiIa HA TPOCThIE MHOKHUTEIIH.
HccnenoBarh CBOMCTBA JIEIMMOCTH CYMMbl M NPOU3BEICHUS
YHUCeJl ¢ ONIOPOM HA BOIIPOCHBIN IUIAH.

IlpuBoauThL NpUMepPbI 4YHUCEN C 33JaHHBIMM CBOMCTBAaMH,
Pacno3HaBaTh BepPHbIe M HEBEPHbIE YTBEP)KICHUS O CBOMCTBAX
qucell, OMPOBEPraTh HEBEPHbIE YTBEP)KIEHUS C IOMOUIbIO
KOHTPIIPUMEPOB.

KoncTpyupoBare  MaTeMaTMyeckue  NpelJOKEHUSA  C
MTOMOIIIBIO CBSA30K «H», «HUITN», «ECIH..., TO...» 10 00pa3Iy.
PemaThb TEKCTOBEIC 3a7a4UM, BKIIFOUAIOIIME IIOHSATHS ASIUMOCTH,
apudmeTnyeckuM CcrnocobOM, UCIOIB30BaTh TMepedop Bcex
BO3MOJKHBIX BAPUAHTOB C OMIOPOM Ha BOIPOCHBIN IJIaH.
MopaeanpoBaTh XOJ pEUICHUSA 3aJayd C IOMOIIBIO PUCYHKA,
CXEMBI, TaOIUIIEL.

[TpuBoaNTH, pa3dbuparh, OLEHHUBATH Pa3JIHYHbIE PpPelIeHUs],
3allMCH  PellleHNH TeKCTOBBIX 3aJay C HalpaBISOIIEH
IIOMOIIBIO.

Kputnyecku oreHuBaTh MoJyYeHHBIH pe3yJbTaT, HAXOAUTh




OIINOKH, OCYLIECTBJIATH CAMOKOHTPO.Ib, IPOBEPSsisi OTBET HA
COOTBETCTBHE YCJIOBHIO.

Harasnuas
reoMeTpusi.
IIpsimble Ha
IJIOCKOCTH
(79)

*Tlepnenauxynsipabie npsamele. [lapannenbHubie npsMbie™.

PaccrosiHue Mexay IByMs TOUYKaMH, OT TOYKHM 10 HPSAMOI,
JUIMHA IyTH Ha KBaJIpaTHOM ceTke.
*TIpuMepsl IPSAMBIX B IPOCTPAHCTBE™.

Pacno3HaBarp Ha uepTexax, PUCYHKax CIy4al B3aMMHOIO
PacCIoJIOKCHHA ABYX IIPAMBIX.

HN300paxkatb ¢ NOMOIIbI) YePTEKHBIX HHCTPYMEHTOB
KIIeT4aToOl Oymare JBe TepeceKaroluecs TMpsMbie, JBE
napajuleNbHbIe MPSMBIE, CTPOUTH MPSIMYIO, MEPIECHIUKYISIPHYIO
JIAaHHOM.

I[IpuBoauTH npuMepbl napauieTbHOCTU u
MEPIEHINKYIIAPHOCTH MPSIMBIX B IIPOCTPAHCTBE.

Pacno3HaBath B MHOIOYIOJbHHUKAX HEPHEHAUKYISIPHBIE H
napajuleJibHble CTOpOoHBL. M300pazkaTh MHOTOYTOJIBHUKU C
napajuieNbHBIMU, IEPICHIUKYISIPHBIMA CTOPOHAMH 10 00pasILy.
Haxozme pacCTodHnuC MCKAY JABYMA TOYKAMH, OT TOYKHU OO0
OpsIMOW, JUIMHY IyTH Ha KBaJApaTHOW CETKe, B TOM YHCIE
HCIIOJIB3YS ITU(PPOBEIC PECYPCHI.

JApoon
(32 v)

OObIKHOBEHHas  ApoOb, OCHOBHOE  CBOWCTBO  JIpoOH,
cokparienue apobeit. CpaBHEHHUE U YIIOPSAOUYNBAHHUE IPOOEH.
Hecaruunble 1poOu 1 MeTpUYecKas CUCTeMa Mep.

ApudmeTrndeckne  AeMCTBHS ¢ OOBIKHOBEHHBIMH |
JNECATHUHBIMH TPOOSMHU.

OtHomieHue. JleneHwe B JaHHOM OTHOIICHWH. *Macmrad™,
MIPOTTOPIIHSL.

[TonsiTe mporeHTa. BhlumcieHne TPOIEHTa OT BEIWYHHBI U
BEJIMYMHBI 110 €€ TPOIICHTY.

Pemenne TeKCTOBBIX 3a1a4, COAEPIKANTUX IPOOU U TTPOIICHTHI.
[TpakTudeckast pabota « OTHOIIEHUE AJIUHBI OKPYKHOCTU K €€
JTIAAMETPY».

CpaBHHMBATH M YNOPSIIOYHMBATH JpOoOU, BBHIOHPATH CHOCOD
CpaBHEHHUS JIPOOEH.

IpencraBasith JECATUYHBIE APOOM B BHJE OOBIKHOBEHHBIX
nIpoOell M OOBIKHOBEHHBIE B BUJIE JIECATUYHBIX, HCMOJIb30BATh
IKBHBAJEHTHbIE TPEICTABJIEHHS] APOOHBIX YHUCEN MpU HX
CPaBHEHMM, NIPU BbIUMCICHUSAX (IpU HEOOXOJUMOCTH C
HaMpaBJIsIONIEi TOMOUIBIO).

Hcnonb3oBaTh JeCATHUHBIE ApoOM TpU IpeoOpazoBaHUU
BEJIMYMH B METPUUYECKOM CHCTEME MEP.

BoinoaHATL apudMeTnyecKue 1eidcTBHA C OOBIKHOBEHHBIMU U
JECATUYHBIMH JPOOSIMHU.

Beruucasrts 3HAYECHUS BBIPAKECHHI, CoZIeprKaIIMX
OOBIKHOBEHHBIE M JECATUYHbIE  JpoOH,  BBINOJHATH
npeoOpazoBanusg JApoOel, BBIOMPATH CHOCO0, NPUMEHATH
cBoiicTBa apuMEeTHUECKUX IEHCTBUIA A1 pallMOHATH3AIUU
BBIYMCIICHHI.




CocTaBiasiTb OTHOUIEHMS M IPONOPLHH, HAXOAMTH OTHOLLIEHUE
BEJIMYMH, JICTIUTh BEJIMYMHY B IAHHOM OTHOILICHUH.

Haxoauth 3KcnepuMMeHTAIbHBIM IYTéM OTHOLICHHWE JIMHBI
OKpyXHOCTH K €€ Juamerpy (Ipu HEOOXOAMMOCTH C
HAIPAaBJIAIONIEH TOMOIIIBIO).

HaxomuTh MacmTal 1uiaHa, KapThl U BBIYUCIATH PACCTOSHUS,
MCIOJIB3YS MacIlTad ¢ OMOpOol Ha AITOPUTM YUEOHBIX JACHCTBUM.
OOBSICHATH, YTO TAKOE IIPOLIEHT, YIOTPEOIATH 000POTHI pEUYH CO
CJIOBOM «IIPOLICHT». BhIpaxkaTh NPOLEHTHI B Ipo0sIX U 1podu B
MPOIIEHTaX, OTHOLICHHE IBYX BEJIMYMH B MIPOICHTAX.
BbIunciasiTe OPOLIEHT OT YUCIIA U YUCIIO IO €T0 HPOLIEHTY.
OxpyrasTs ApodU U IPOLEHTHI, HAXOAUTh TPUOIMIKEHUS YU CET
IPU HEOOXOIMMOCTH € UCTIOJIB30BAHUEM BU3YAIbHOM OMOPHI.
Pematp 3agaum Ha 4YacTW, MPOLEHTHI, NPOMOPIMH, HA
HaxXOoXJIeHue ApoOu (TPOIeHTa) OT BETUYHUHBI U BETUYHUHBI 110 €€
npoOu (TpoleHty), npoOu (MPOLeHTa), KOTOPBIA COCTaBIISIET
onxHa BenuuumHa oT apyroi. IlpuBoguTts, pa3duparkb,
OIIEHNBAThH PA3JIMYHBIC PEHICHHUS, 3alIUCH PEIICHUI TEKCTOBBIX
3aj1a4 Mpy HEOOXOJUMOCTH C HAINPABIIAIOLIEH MOMOIIBIO.
N3Baexkars uHpoOpMamu ©3 TAOMUMI U JAMATPAMM,
MHTEPIPETHPOBATH TaOJIMYHBIE JTaHHBbIE, OTpeNieNiTh
HanOoJIbIIIee M HANMEHBIIIEE U3 TIPEICTABICHHBIX JTaHHBIX.

Harasanas
reomeTpusi.
Cummerpust
(69)

*QOceBas cumMmeTpus. LleHTpanbHas CHUMMETpHSL.

[TocTpoeHne cUMMETPUYHBIX BUTYD.
CuMmmeTpus B IPOCTPaHCTBE™.

Pacno3naBaTh Ha yepTekax M M300pakeHHsIX, H300pakaTh OT
PYKH, CTPOUTH C IOMOIIBI0O MHCTPYMEHTOB (Urypy (OTpe30K,
JIOMaHyl0, TPEYrOJbHUK, TPAMOYTOJIBHUK, OKPYXHOCTD),
CUMMETPUYHYK) JAHHOM OTHOCHUTEIBHO NPSIMOM, TOYKH C
HaIIPaBJIAIOLIEH TOMOILBIO.

Haxoauth npuMepbl CUMMETPHUH B OKPYIKAOILIEM MHpE.
MopneaupoBars U3 Oymaru JBe (GUIYpbl, CHUMMETPUYHBIC
OTHOCHUTEIIBHO INPSMOM; KOHCTPYHPOBATh TI'€OMETPHYECKUE
KOH(UTypaIHy, UCIIOJIb3Ys CBOICTBO CHMMETPHUH, B TOM UHUCIIE C
MOMOUIBIO IIU(PPOBBIX PECYPCOB C OMOPOI HA AITOPUTM YUEOHBIX
JIEUCTBHIA.




Boipaxkenus
¢ OykBamMu
(6w

[TpumeHeHue OyKB Ul 3aIIMCH MaTEMAaTUYECKUX BbIPAKEHUH U
npeyiokeHuil. *bykBeHHblE  BBIp@KEHHS U YHCIIOBBIE
[IOACTAHOBKU™.

bykBeHHBIE paBEHCTBA, HAXOXKICHUE HEU3BECTHOIO KOMIIOHEHTA.
DopMmyJIbL.

Hcnonb3oBaTh OYKBBI 11 0003HAYCHHS YHCEN, P 3aIllUCU
MaTEeMATHYECKUX  YTBEPXKACHHM, COCTABIATh OYKBCHHBIE
BBIPAKEHHUS TI0 YCIIOBHIO 3a1a4H.

HccaenoBarh  HECIOXKHBIE  YHCIOBBIE  3aKOHOMEPHOCTH,
HCITOJIB30BaTh OYKBBI JJI UX 3aITUCH.

BolunciasiTh 9MCIOBOE 3HAUYCHHWE OYKBEHHOTO BBIPAKEHUS MPU
3aJIaHHBIX 3HAYCHUSAX OYKB C ONOPOM Ha aJTOPUTM Yy4eOHBIX
JIEHCTBHIA.

3anucbiBaTh dhopmyibi: nepumMeTpa u IUIOILA a1
NpSIMOYTOJIbHUKA, KBajpaTa; JUIMHBI OKPYXHOCTH, TUIOIIAJN
KpyTa; BHIMOJIHSITH BRIYHCJIEHHS 110 3TUM (HOopMyIaM.
CocraBasith (GopMyJibl, BBIPAKAIOLIUE 3aBUCUMOCTU MEXY
BEJIMUMHAMU: CKOPOCTh, BPEMSI, PACCTOSIHUE; 1I€HA, KOJIUYECTBO,
CTOMMOCTh; TPOU3BOJUTEIBLHOCTh, BpEMs, OO0BEM padOTHI;
BBITMIOJHATH BBIYUCIICHUS IO 3TUM (opMyJiam.

HaxonuTh  HEW3BECTHBI  KOMIIOHEHT  apH(pMETHUECKOTro
IEUCTBUA.

Harasanas
reoMeTpus.
Durypbl

HA IJIOCKOCTH
(14 9)

YeThIpEXYTroJIbHUK, IIpUMEpPEHL YETBIPEXYTOJIBHUKOB.
[IpsmMoyronbHUK, KBagpaT: CBOHCTBAa CTOpPOH, YIJIOB,
JMaroHanei.

N3mepenue yriioB. Buibsl TpeyrojJbHHUKOB.

[Tepumerp MHoroyronpHuka. Ilmomans ¢urypsr. dopmyssl
nepuMerpa M IUIOWAAM HpsMoyronbHuKa. [lpubmmxénHoe
U3MepeHue miouanu Guryp.

*TIpakTuueckas pabdora «Ilnomans kpyran™.

N300paxkaTh Ha HEIWHOBAHHOW W KJeT4yaroll Oymare c
HCII0JIb30BaHNEM YEepTEKHBIX UHCTPYMEHTOB
YeThIPEXYTOJIbHUKH c 3a/laHHBIMU CBOIiCTBaMH: C
NnapajuieIbHbIMHU, MEPHNEHIUKYISIPHBIMA, PABHBIMH CTOPOHAMH,
OpsIMBIMU ~ yIJIaMM W JIp., PaBHOOEIPEHHBIM TPEyrojbHUK.
IIpennarars 1 00cyK1aTh C1IOCOOBI, AATOPUTMBbI IIOCTPOEHUS.
HccnenoBarh,  UCHONB3YyS  OKCIIEPUMEHT,  HaOIIOJCHUE,
MOJIEJIMPOBAaHUE, CBOMCTBAa  IPSAMOYIOJBHUKA,  KBaJpara,
pa3OuBaTh Ha TPEYTOJIBLHUKH C OMTOPOI HA BOTIPOCHBIH TJIaH.
O00CcHOBBIBATBH, OMPOBEPraTh C IOMOIIBIO KOHTPIPUMEDPOB
YTBEPKIACHUSI O TMPSAMOYTOJbHUKE, KBaJpaTe, Pacno3HaABaTh
BEPHBIEC U HEBEPHBIE YTBEPKIACHUS.

H3MmepsiTh M CTPOUTH C MOMOILBIO TPAHCIIOPTHPA YIJbl, B TOM
4HUCJIE B MHOT'OYI'OJIBHUKE, CPAaBHUBATH YIUIbI; Paclo3HABATH
OCTpbI€, IPSIMbIE, TYIIbIE, pa3BEPHYTHIE YIJIBL.

Pacno3naBathb, H300paxaTh OCTPOYTOJIbHBIN, IPIMOYTOJIBHBIN,




TYIOYTOJIbHBIM, paBHOOCIPEHHBIH, PaBHOCTOPOHHMI
TPEYrOoNbHUKUA (NP HEOOXOAWMMOCTH C  HCIIOJIb30BAHUEM
BU3YaJbHOU OMOPHI).

Boruucasts TepuMeTp MHOT'OYTOJIbHHUKA, IIo1ab
MHOTOYT'OJIbHUKA pa30MeHHeM Ha MPSMOYTOJIbHUKH, HA paBHbBIE
GUrypsl, HCHONB30BATh METPUUYECKUE EAMHHIBI H3MEPEHUS
JUTMHBI 1 IJIOIIAAM C OTIOPOM Ha alTOPUTM Y4eOHBIX IeHCTBUH.
Hcnonb3oBath NpudInkEéHHOEe U3MepeHne JIUH U IUIOIaneh
Ha KJIeT4aroil Oymare, NpUONMKEHHOE W3MEPEHUE [UIMHBI
OKPY>KHOCTH, TUIOIIAJH KpyTa.

IToo0xkuTEIBHBIE H

]_[eJ'IBIe qucjia. *MOI[y.HB quciia, reoMCTpHUUCCKasa

IIpuBOAMTH, NMpPHUMEPHI HCIOJIL30BAHMS B PEATBHON KU3HU

OTpHNATEe/IbHBIE  |MHTEpHpeTays MOMys. YKucII0BbIe HPOMEKYTKH™, TI0JIOKMTENBHBIX U OTPULATENbHbIX YUCEIL.
mcIa TonokuTenbible 1 OTpuuaTensibre umcia.  Cpasherme | I300PAKaTh UEIbIC UMCIA, TONOKUTEILHBIC H OTPHIATCIHHBIC
(40 4) HOMOKHTEIBHBIX M OTPHLATEIbHBIX dncer. Apudmernueckue | HCIa TOUKAMH HA WHCIOBOH IPAMOMH, HCTIOIB30BATE YHC/IOBYIO
JeHCTBYSA C TTOI0KUTEIBHBIMU U OTPHIATENLHBIMY ukcamy, | IPAMYIO JUTA CPABHCHMA GHCCI.
PelweH1E TEKCTOBbIX 3A1a1. IpuMeHsIT, NPABWJIA CPABHEHHUS, YHNOPSAOYMBATEL lEIbIe
quciaa; *HaXoAuTh MOYJIb yucaa™.
@®opMyIMpPOBATH NPABUJIA BLYUCICHUS C HOJI0KHTENLHBIMU U
OTPHULIATENBHBIMA YUCIAMK, HAXOAUTH 3HAYEHHSI YHMCIIOBBIX
BBIPAKECHH, COZEpIKALLNX JEUCTBUSA
C TOJOXKHUTENLHBIMA M  OTPMIATENbHBIMM YMCIAMH HpH
HE0OXOMMOCTH C OIIOPOii Ha aITOPHTM HPaBUIIA.
IpuMeHsITL  CBOWCTBA CJIOKEHHS W YMHOXEHHS  JUIS
npeoOpa3oBaHMs CYMM U MPOU3BEICHUM.
Mpeacrapaenue | [IpsAMOyronbHas — cuCTEMAa  KOOPAMHAT Ha  IUIOCKOCTH. | OOBACHATL M HJUIIOCTPUPOBATHL MOHATHE IPAMOYTOJLHOM
JIAHHBIX KOOpaMHATHI TOUKM Ha IIOCKOCTH, abCIicca U OpMHATA. CHUCTEMBI ~ KOOPAMHAT  HAa  IUIOCKOCTH,  MCHOIb30BaTh
(6 1) CTon6YaThIe M KPYroBble TUATPAMMbL. TEPMHHOJIOTHIO; CTPOMTh Ha KOOPIMHATHOMN MJIOCKOCTH TOUKH M

[Tpaktuyeckas padora «IlocTpoeHue quarpamm».
Pemenne  TEKCTOBBIX  3a4ay,  COAEpIKAIIMX
IpeJICTaBJICHHbIE B TA0IHUIAX U HA JUarpammax.

JaHHBIC,

burypsl Mo 3aJaHHBIM KOOPJAMHATAM, HAXOAUTH KOOPIUHATHI
TOYEK.

Yuratb cTojbuaTeie 51 KpPYTOBBIE JHarpamMMel;
WHTEPNPETHPOBATH JIAHHBIE; CTPOUTH CTOJI0YATHIE TUArPaAMMBI.
Hcnoan3oBarh uHGOpMaNuUIO, PEACTABICHHYIO B TaOIUIAX,




Ha JuarpamMmax JJid pPELIeHHUs TEKCTOBBIX 3aJad MU 3a1ad U3
peanbHOU KU3HU.

Harasnuas
reoMeTpusi.
Durypsbl

B NIPOCTPAHCTBE
9 v)

*TIpsMoyronbHBIN Napasuienenunes, Kyo, npusma, nupamuia,
KOHyC, UMiauHAp, Imap u  cdepa.  M3o0Opaxenue
MPOCTPAHCTBEHHBIX ¢buryp. [Tpumepsl pa3BEPTOK
MHOTOIPAaHHUKOB, IIWJIMHAPA U KOHYCA.

[TpakTrdeckas paborta «Co3nanue Mojienei
IPOCTPAHCTBEHHBIX (pUTYDPY.

[Tonsitue oOBEMA; emauHMIBI H3MepeHHus o0bEMa. OOBEM
MPSIMOYTOJIBHOTO TIapajuiesienuieia, Kyoa, popmyiiel 00béMa*™.

Pacno3naBaTh Ha 4epTekax, pUCYHKaX, ONMCHIBATH IUPAMULLY,
npusMy, LWIMHIAP, KOHYC, LIap, H300paxkaTh HUX OT pYKH,
MOJeJUPOBaTh U3 OyMmaru, IUIACTHIIMHA, IPOBOJOKH U JIp. C
Hanpasisitomeil nomompio. [lpuBoauTh MpUMepbI 00BEKTOB
OKPY’KaroLIero Mupa, UMELINX (GOpMbl HaA3BaHHBIX TeJl.
Hcnonb30BaTh TEPMHHOJIOTMIO: BEpIIMHA, pedpo, TIpaHs,
OCHOBaHMUE, BBICOTA, PAJINyC U IUAMETP, pa3BEPTKA.

H3yyaTh, UCTIONB3Yys SKCIIEPUMEHT, HAONIIOJIEHHE, W3MEPEHHUE,
MOJICJIMPOBAaHUE, B TOM 4YHCJIE KOMIIBIOTEPHOE, U ONMHCHIBATH
CBOIICTBA HA3BAHHBIX TEJ, BBHIABISATH CXOJACTBA M PA3IMUHA:
MEXY MUPaMHUJION M IPU3MOIl; MEXIY LMIMHIPOM, KOHYCOM U
LIapOM.

Pacno3naBath DPa3BEPTKU Mapajuienenunena, Kyoa, MpHU3MBl,
UpaMU/Ibl, KOHyCa, HWINHAPA; KOHCTPYMPOBAThH JAHHBIE Tella
U3 pa3BEPTOK, CO3/aBaTh HUX MOJEIM C HalpaBIAOLICH
MTOMOLUIBIO.

Co3naBaTh MOJeIH NIPOCTPAHCTBEHHBIX (uryp (u3 Oymarm,
IIPOBOJIOKH, TUIACTUIIMHA U JIP.) C OIIOPON Ha aIrOPUTM yUeOHBIX
JIEUCTBHIA.

N3mepsaTh Ha Moaeasix: UIMHBI pPEOEP MHOIOTPAHHUKOB,
JMaMeTp I1apa.

Boruucasats mno  ¢opmyaam: 00bEM  IPAMOYIOJIBHOTO
napajjenenunena, Kyoba; HCIoJb30BaTh €AMHUIBI M3MEpPEHHS
00b€Ma; BBIYHCJAATH OOBEMBI TEJ, COCTABJIICHHBIX U3 KYyOOB,
napajJlelIeuIe0B; peliaTh 3aa4i C PEalbHbIMU JaHHBIMU C
OTIOPOii Ha CIIPaBOYHYIO HHPOPMAIIHIO.

[HoBTOpEHUE,
000011EeHME,
CUCTEeMATU3ALMS
(20 v)

[ToBTOpEeHNE OCHOBHBIX TMOHSATUH U METOIOB KYpCOB 5 U 6
KJ1accoB, 0000IIEHIE U CUCTEMATH3alisl 3HAHUHN.

BoruucasaTs 3Ha4€HUs BBIPAXKXEHUH, COAEPKALLNX HATYpaJIbHBIC,
Lenble,  TOJIOXKWUTEIBHBIE W OTPULATEIBHBIE  YHUCIA,
OOBIKHOBEHHBIE M JECATUYHbIE  JpoOH,  BBINOJIHATH
peoOpa3oBaHus 4YMCEN U BBIPAKEHUN MPU HEOOXOIMMOCTH C




HaIPaBJISAOIIEH TOMOILBIO.

Bb10upaTh c1oco6 CpaBHEHHs YKMCEl, BBIYUCICHUM, IPUMEHATH
cBOiicTBAa apuMeTHUYeCKUX IEHCTBUM MJi1 palMOHaIN3alUuU
BBIYUCIICHUM.

Pemath mpocreiime 3a1a4uu U3 peaabHOU KU3HU, MPUMEHSTH
MaTeMaTH4YeCKue 3HaHWs /U1 pPELIeHus 3a7ad U3 APYyTrux
MIPEAMETOB.

Pemath npocreiimmue 3a1a4u pasHbIMH CIIOCO0AMM.
OcyuiecTBJASTh CAMOKOHTPOJb BBIIOJHAEMbIX JIEUCTBHI H
CaMOIIPOBEPKY pe3ysibTaTa BIYNCICHUM.

TEMATHYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA «AJI'EBPA» (11O 'OJAM OBYYEHUS)

7 kaacc (He menee 102 u)

HaszBanmue

pasaesa (TemMbl)
Kypca (4McJ10

OcHoBHOE coacpkanue

OcHoBHbBIE BHABI 1eITEJIbHOCTH oﬁyqaloumxcn

4acoB)
Yucaa n [ToHsiTHE palIMOHATIBHOTO YHUCIIA. CucTreMaTH3NPOBATH M 000TaIaTh 3HAHUS 00 OOBIKHOBEHHBIX
BbIYMCJICHHS. Apudmerndeckue IEHCTBUS C PAIMOHAIBHBIMUA YHWCIAMHU. | M IECATUYHBIX IPOOSX.
PauunonanbHble CpaBHeHMe, yIIOPsI0YMBAaHNE PAIMOHAIBHBIX YHCET. CpaBHHMBATBH H YHNOPSII0YMBATH APOOHU, IPeoOpa30BbIBas MPH
yuciia CreneHb C HATYpaJIbHBIM MMOKa3aTEIEM. HEOOXOAMMOCTH  JIECATHUYHBIE JpOoOM B  OOBIKHOBEHHBIE,

(25 )

Perienre oCHOBHBIX 3aJay Ha I[pO6I/I, IMPOLCHTHI U3 peaHLHOﬁ

MPAKTUKH.

[Ipyu3Haku  AEIMMOCTH,  Pa3JIOKECHUS
HaTypaJdbHbIX YHCEL.

PeanbHbie 3aBUCHMOCTH. [Ipsamas
MPONOPIIMOHATBHOCTH.

MHOXHUTCIIN

OOBIKHOBEHHBIC B JIECATHYHBIE, B YACTHOCTH B OECKOHEUHYIO
JECATUYHYIO APOOb.

IIpumensiTe  pasHooOpasHbie  CHOCOOBI M NPHEMBI
BBIYNCJIEHUS 3HAYEHHIl POOHBIX BBIPAKEHMI, COAepKAIINX
OOBIKHOBEHHBIE H  JECATUYHBIC JpOOW: 3aMEHSITh IpHU
HEOOXOAMMOCTH  JIECATUYHYIO JApOOh  OOBIKHOBEHHOH W
OOBIKHOBEHHYIO JIECATUYHOMN, IPUBOJUTH BBIpAXKEHUE K (opMe,
HauOosiee ymoOOHOW Ui  BBIYMCIICHHM, TpeoOpa3oBHIBATH
JIpOOHBIE BBIPAKEHUS HA YMHOXXCHHE W JCNIEHUE IEeCSITHUHBIX




IpoOeii K IEHCTBUAM C HETBIMHU YHCIaMH (TIPH HEOOXOAMMOCTH C
HaIPaBJIAIOIIEH TOMOIIBIO).

I[IpuBoaUTH 4HMCIOBbIe M OyKBeHHble NMPUMEPbI CTEIEHH C
HaTypaJIbHbBIM I1OKAa3aTCJICM, 00BACHSAS 3HAYEHHUS OCHOBAHHUSA
CTENICHN W TOKAa3aTelsl CTENCHH, HAXOJUTh 3HAYEHHs CTEICHEH

Buza a" (@ — mo6oe palroHATBHOE YHCIO, N — HATYPATbHOE
YHCII0) C OMOPOH Ha CIIPaBOYHYIO HHPOPMAIIHIO.

[ToHumaTs cMbICA 3anMcH OOJBIIHX YHCEJ € MOMOUIbIO

AecATHYHBIX Apoleii U cTreneHel unciaa 10, IpUMEHATH UX B

peajbHbIX CUTyalusIX.

IIpuMeHSITH IPU3HAKY JIETUMOCTH, PA3JI0KEHNUSI HA MHOXKUTEIN
HATYpaJbHBIX YHCEIL.

Pemath nmpocreiimme 3aga4M Ha 4aCTH, IPOLEHTHI, IPOIIOPLINH,
Ha HaXOXKJeHHUE IpoOH (IIPOLIEHTA) OT BETUYUHBI U BEJTMYUHBI 110
e npobu (TporieHTy), TpoOu (MPOIEHTa), KOTOPBIH COCTaBISCT
onHa BenuuumHa oT apyroi. IlpuBoauts, pa3duparkb,
OIlEHUBATH PA3JIMYHBIC PELIEHUS, 3allUCU PELIEHUN TEKCTOBBIX
3ajau.

Pacno3naBath U 00bSICHSITh, OIUPASICh HA ONPEIETICHUS, IPSIMO
IPONOPLHOHATILHBIE U o0paTHO HPONOPLUOHATbHbIE
3aBUCUMOCTH MEX]y BEINYHMHAMHU; NPUBOIUTH NPUMeEPbI dTHX
3aBUCUMOCTEH M3 peaJbHOro MHpa, M3 JAPYrUX Y4eOHBIX
MPEIMETOB.

Pemate mpocreiiline mMpakTHKO-OPHEHTHPOBAHHBIE 3324

Ha  Ipo0M, TNpOLEHThI, TNPAMYH® U  00paTHYIO

NPONOPUHOHAIBHOCTH, IPONOPIHH.

Auredpanyeckue
BBIPaKeHUA

(27 1)

byxBenHsble BoipaxeHnus. [lepemennsie. JonycTumMbie 3HaYEHUS
nepeMeHHbIX. POpMYIIBI.

[TpeoOpazoBanre OYKBEHHBIX BBIPAKCHHM, PACKPBITHE CKOOOK
Y TIpUBEJICHUE TIOIOOHBIX CIaraeMbIX.

CBoiicTBa CTENEHU C HATYpalbHBIM IMOKA3aTEJIEM.
MHOTO4JICHHEI. CroxxeHmue, BBIUHUTAHUE, YMHOXEHUE

Osaagern Ha 0azoBoM YpPOBHeE anreOpanyecKkoi
TEPMUHOJIOTHEN W CHMBOJMKOW, NMPUMEHSITh €€ B IIpolecce
OCBOCHMS yueOHOT0 MaTepuania.

Haxoauth 3HayeHHs OyKBEHHBIX BBIPRKEHUU TNPHU 3aJaHHBIX
3HAYEHUAX OYKB; BHIIIOJIHATH BEIYUCICHHS IO (hopMyIIaMm.
BbInoaHATHL IPe0Opa30oBaHus LEJIOT0 BbIPAKEHHsI B MHOTOWICH




MHOTOYJICHOB.  DOpMyJNbl  COKPAIIEHHOTO  YMHOMXCHHS.
Pa3noxxenre MHOTOUYJIEHOB HA MHOYKUTEIH.

MIPUBEJICHUEM TTOJ00HBIX CIIaraeMbIX, PACKPBITHEM CKOOOK.
BbINOJHATL yYMHOXKEHHE OJHOYICHa HAa MHOTOWIEH H
MHOI'OWJI€Ha Ha MHOIOYICH, MPUMEHATh (HOpMyJbl KBajpaTa
CyMMBI M KBaJpaTa pa3HOCTH C OINOpPOM Ha CHPABOYHYIO
nHpopManuro.

OcyuiecTBJIsATh PA3JI0KEHUE MHOTOWICHOB HAa MHOXHUTEIH
myTEM BBIHECEHUS 32 CKOOKH OOIIEro MHOXHUTEIS, TPUMEHEHHSI
dopMyBl  pasHOCTH KBaapaToB, (OPMYyT  COKpPAIIEHHOTO
YMHOXXEHUSI C OTIOPOH Ha CIPaBOYHYIO HH(POPMAIIHUIO.
Ipumensitb 1peoOpa3oBaHUE MHOTOWICHOB /ISl PEIICHHS
pa3IMYHBIX 3a/la4 W3 MATEMAaTHUKH, CMEXKHBIX TPEIMETOB, W3
peanbHON NMPAKTUKHU.

3HAKOMUTBCS C HCTOPHEH Pa3BUTHS MaTEMATUKU.

YpaBHeHus
U HepaBeHCTBa
(20 u)

VYpaBHeHue, IIpaBuia peoOpa3oBaHus ypaBHEHUS,
PaBHOCHJIBHOCTh YPABHEHUI.

JInHeitHOe ypaBHEHUE C OJJHOM NTEPEMEHHOMN

IEepPEMEHHOM, pelieHue JIMHEHHbIX ypaBHeH. Pemenne 3anau
C IOMOIIBIO YPAaBHEHHM.

*JIuneliHoe ypaBHEHHE C IByMsI IEPEMEHHBIMU M €r0 TpapuK™.
CucreMa IByX JTUHEHHBIX YPaBHEHUH C IBYMSI IEPEMEHHBIMH.
Pemenune cucreM ypaBHEHUH CcIOCOOOM MOJCTAHOBKU U
CIIOCOOOM CIIOKEHHS.

Pemath n1uHENHHOE YpaBHEHHE C OJTHOM IEPEMEHHON, MPUMEHSA
NpaBMJIa N1IEPEX0/A OT UCXOAHOIO YPABHEHUSI K PABHOCHIIBHOMY
eMy Oozee npoctoro Buja. [IpoBepsATh, ABISAETCS JIM KOHKPETHOE
YHCJI0 KOPHEM YPaBHEHUS.

IMogOupaTs mpuMepsl Map 4YHUCEN, SBISIIOIIMXCS pPELIEHUEM
JMHENHOIO YpPaBHEHUS C IBYMs IEPEMEHHBIMH.

CTpouth B KOOPJAMHATHOW IUIOCKOCTH TpaduK JHHEHHOTO
YpaBHEHHUsI C JBYMs IEpeMEHHbIMH (IIpY HEOOXOAMMOCTU C
HCIIOJIb30BAHUEM CMBICIOBOM OMOpPBI); MOJB3YSACh I'padUKOM,
NPUBOAUTH IPUMeEPbI PELICHHUs YPABHEHHUS.

Haxonuth peleHue CHUCTEMBI JIBYX JIMHEHMHBIX YPaBHEHHH C
JIByMsI IEPEMEHHBIMU C OITOPOH Ha aIrOPUTM YUEOHBIX I€HCTBUH.
CocTaBJsTh U pemiaTh YpaBHEHUE WIN CUCTEMY YPABHEHUH 110
YCIIOBUIO 33Jaud, HWHTEPIPETUPOBaTbh B COOTBETCTBUU C
KOHTEKCTOM 3aJauyd TOJY4YEHHBIH pe3ynbTaT ¢ OMOpoil Ha
BOIIPOCHBI IJIaH.

Koopaunarsi
U rpadguku.
DOYyHKIMU

Koopnnaara Toukm Ha mnpsAMoW. YHCIOBBIE NPOMEXKYTKH.
PaccrosiHre Mex 1y I1ByMsI TOYKaMHU KOOPAUHATHOU NPSMOU
IIpssMoyrosibHas crucTeMa KOOpAMHAT Ha IUIOCKOCTH. [Iprmephl

HN3o00paxkars Ha KOOPJWHATHOU MpAMOi TOYKH,
COOTBETCTBYIOIIUE 3aJaHHBIM KOOpJAMHATaM, JIy4H, OTpPE3KH,
HHTCPBAJIBI; 3alIMChIBATh UX HA aﬂre6panquK0M SA3BIKE.




(24 4)

rpaduKoB, 331aHHBIX (hopMysIaMu. UTeHue rpaduKoB peaabHbIX
3aBUCUMOCTEH.

[Tonsitue dynkmuu. I'paduk dynkuun. CBoiicTBa (HyHKIIHIA.
Jlunetinass  gynkums. Iloctpoenme rpaduka THHEHHON
byukuuu. I'paduk pynkmun y = kX + b.

OtrMeyaTh B KOOPJAMHATHOM IJIOCKOCTH TOYKH IO 3aJaHHBIM
KOOpJAMHATaM; CTPOUTHh TI'paUKU HECIOKHBIX 3aBUCHMOCTEH,
3aJJaHHBIX (QopMyJaMH, B TOM YHCJIE C MOMOIIbIO HU(PPOBBIX
naboparopuil.

I[IpumeHsiTh, M3y4YaTh NpPEeHMYILIECTBA, MHTEPIPETHPOBATH
rpaduUecKuil criocod MpeacTaBIeHHs U aHATN3a Pa3HOOOPa3HOM
KU3HEHHOU MH(pOpMaIUU.

OcBanBaTh Ha 0a30BOM YpPOBHE MOHATHE (YHKIIMH, OBJIA/ICBATH
(YHKIIMOHATILHON TEPMHHOJIOTHUCH.

PacnosHaBath JUHEHHYIO QyHKIUO Y = KX + b, onuceiBath
¢€ CBOWCTBA B 3aBHCUMOCTH OT 3Ha4eHHH ko3 duitnenToB K u b
(pu HEOOXOUMOCTH C OMOPOM HA AITOPUTM MPABUIIA).
Crpours rpadpuku JuHeHONH QyHKIMH, QyHKIHU Y = KX + b
Hcnoab3oBaTh HuppoBbIe pecypesl Ul IOCTPOEHUS rpauKoB
GyHKIUI 1 U3y4YeHHs UX CBOWCTB.

IIpuBOaUTE TpPUMEPH! JIMHEMHBIX 3aBUCUMOCTEM B pEajbHBIX
mpoleccax u SBJICHHSIX.

IToBTOpPEHME
1 00001meHune
(64)

[ToBTOpEHNHE OCHOBHBIX MOHATHI M METOJIOB Kypca 7 Kiacca,
0000111eHNE 3HAHUH.

BbiOupaTrh, mNpUMeHATHL CHOCOOBI  CPAaBHEHUS  YHUCEIL,
BBIUUCIICHUM,  NpeoOpa3oBaHMN  BBIPAKEHUH,  peleHHs
ypaBHEHUH MPU HEOOXOAUMOCTH C HAIIPABJISIONIEH TTOMOIIIBIO.
OcyuiecTBIATh CAMOKOHTPOJb BBINOJIHAEMBIX JEHUCTBUM H
CaMONIPOBEPKY pe3yJibTaTa BBIYUCICHHM, MpeoOpa3oOBaHUM,
ITOCTPOECHUU.

Pemath npocreiiime 3aa4uu U3 peanbHON KU3HU, MPUMEHSATH
MaTeMaTH4YeCKue 3HaHWsl U1 DPELIEHUs 3a7ad U3 APYyTUX
IIPEAMETOB.

Pemiars mnpocreiiline TeKCTOBbIe 3a74a4M, CPABHUBATD,
BbIOMPATH CIIOCOOBI PELIECHUS 3a1a4H.




8 kiacc (e menee 102 u)

Ha3zpanue
pasnesa (TemMbl)
Kypca (4uci10

OcHOBHOe co/iep:KaHue

OcHOBHBIE BU/IbI 1eITEJILHOCTH 00y4aI0IIMXCS

4acoB)
Yucaa u KBanpathslit kopenb u3 uncna. *I[lonstue 06 uppanuoHaisHoM | @opMyJIHPOBATH ONpeaesieHne KBaJpaTHOIO KOPHS U3 4HCIa,
BbIYHCJICHHS. yucie. JlecaTuunbie TpUOIMKEHUS HPPALMOHAIBHBIX YUCENl. | apU(PMETHIECKOTO KBaJPAaTHOTO KOPHSA MPH HEOOXOAMMOCTH C
KBaaparusie JeiictButenpHbie yncia. CpaBHEHHE JEHCTBUTENBHBIX YUCET™ . | BU3YalIbHON OIOPOH.
KOpPHH Apudmernueckuil KBaJpaTHbII KOPEHb. IIpumeHsITH OllEpalMIO HU3BJICYECHHsS KBAaJpaTHOIO KOPHA W3
(154) VpaBHeHHeE BUa X2 = a. qKCIla, HCMOJb3YS IIPU HEOOXOIUMOCTH KAJIbKYJISTOP.

CaoiicTBa apupMeTuIecKux KBaJIpaTHBIX

[IpeoOpazoBanre  YHMCIOBBIX  BBIPAKEHUI,
KBaJpaTHbIE KOPHH.

KOpPHEH.
CoZIepKaIINX

OI[eHI/IBaTb KBaJ[paTHLIC KOpPpHH OCJIbIMU qucjiaMu u
JCCATHYHBIMHA I[pO6$IMI/I.

CpaBHHBaTb H yYunopsaaoumBaTb paluOHAJIbHBIC n
HppaluOHAJIbHBIC YHCJIa, 3allMCAHHBIC C ITOMOIIBIO KBAaAPATHBIX
KOpHeﬁ IIpu HeO6XOI[I/IMOCTI/I C HaHpaBJ’IfIIOH_[eﬁ IIOMOIIBIO.

HUccaenoBars ypaBHEHHE x2 = d, HAaxXOIWUTb TOYHBIE H
npubimxEHHbBIe KopHU pu a > 0.

HccnenoBath cBoiicTBAa KBAaJpPAaTHBIX KOPHEH, MPOBOJISA
YHUCJIOBBIE DKCIIEPUMEHTBI C HCIIOIb30BAHUEM KaJbKYJATOPA
(KOoMTIBIOTEPA).

IlpuMenaTs cBOMCTBA apH(pMeTHYECKHMX KOpHEH 1Jd
npeodpa3oBaHusi BbIPAKEHUI.

BbimosHATs, nmpocreiimie npeo0pa3’oBaHUs  BBIPAXKEHHUU,
COZIepXKaIIMX KBaJApaTHbIE KOPHU. BBIpakaTb IEpEeMEHHBIE U3
reoMeTpHUecKuX U pu3ndeckux GopMys IpU HEOOXOIUMOCTH C
OIOPOI Ha MPABHUJIO.

BoruuciasaTs 3HAYEHUsI BBIPAKECHUN, COACPKALIUX KBAIPATHBIC
KOPHH, UCIIOJIB3YS IPU HEOOXOJUMOCTH KAJIBKYJISITOP.
HUcnoans3oBath B XOA€ pelleHUs 3a7ad  dJIEMEHTapHbIC
MIPEJICTABICHUSI, CBSI3aHHBIE C MPUOIMKEHHBIMU 3HAYCHUSIMU
BEJIMYMH.

3HAKOMUTHCS C UCTOPUEH pa3BUTHS MATEMATHKH.




Yucaa n
BBIYHCJICHHUS.
Crenenb

¢ IEeJBIM
nmokasartejieM
(74)

Crenensb ¢ 1eabIM nokaszaresneM. CTaHJapTHast 3alUCh YUCIA.
Pasmepsl 00BEKTOB OKpY)KaroLIero Mupa (OT 3JIEMEHTApPHBIX
YacTUI] 0 KOCMHYECKUX OOBEKTOB), JUIUTEIBHOCTD IPOLIECCOB
B OKpYXaroIleM MUpE.

CBoIiCcTBa CTENEHU C LEJIBIM [TOKA3aTeIeM.

dopmyIMpoOBaTh ONpe/ae/ieHHe CTEIICHH C LIEJbIM M0Ka3aTeaeM
(mpu HEOOXOIUMOCTH 1O BU3yaJIbHOM Omope).

IIpencraBasaTh 3anMch OOIBIINX U MAJIBIX YUCEIT B CTAHIAPTHOM
Bujge. CpaBHHUBATHL YWCIAa M BEJIMYMHBI, 3alUCaHHbIE C
KCIOoJIb30BaHueM crernenu 10.

Hcnoab3oBaTh 3amMch 4YHCEI B CTAHAAPTHOM BHAE JIA
BBIPQXXEHHUS pa3MepoB OOBEKTOB, IIUTEIBHOCTH IPOLIECCOB B
OKpPY>KaIOIIeM MUDE.

@®opMyIHPOBATDH, 3ANMUCHIBATHL B CHMBOJIMYECKOH (popme U
WLIIOCTPUPOBAThL NMPUMEPAMHU CBOMCTBA CTEIEHH C ILEJIBIM
nokasareineMm (Ipu  HEOOXOJUMOCTH €  HUCHOJIb30BAaHUEM
BU3yaJIbHOW OTIOPHI).

IIpumeHsiTh  cBoOiicTBA CTENEHU N1 IpeoOpazoBaHUs
BBIPOKEHHM, COIEpKAIINX CTENEHH C IEJIbIM IOoKa3aTejIeM ¢
UCIIOJIb30BaHUEM  CIIpaBOYHOW uHpopManuu. BbIMOJHATH
AeHCTBHS C YWCIAMH, 3alMCAHHBIMU B CTAaHJAPTHOM BHJIEC
(YMHOXEHUE, JICIICHUE, BO3BE/ICHUE B CTETICHB ).

Aaredpanyeckue
BBbIpa/KeHUS.
KBaaparubii
TPEéX4iIeH

(S4)

KBagparHblii TpéxwieH. Pa3zmoxxeHue KBaapaTHOroO TpEX4seHa
Ha MHOXXHTEIIH.

Pacno3naBarh,  KBaJpaTHbIA  TPEXWIEH, YCTaHABIMUBAaTh
BO3MO>XHOCTB €T0 Pa3JIOKEHUS HA MHOXKHUTEIH.

PacknagbiBaTh Ha MHOMKUTENIM KBaJApPaTHBIA TPEXWIEH C
HEOTPULIATENIbHBIM JTUCKPUMHUHAHTOM TP HEOOXOJUMOCTH C
OIOPOM Ha AIITOPUTM IIpaBUJIA.

Auare0dpanveckue
BbIPasKeHM .
Auare0dpanveckas
ApoOb

(1549)

Anrebpanueckas ApoOb. JlonmycTumble 3HaYEHUS IEPEMEHHBIX,
BXOJIALINX B ajireOpanydeckue BbipaxkeHus1. OCHOBHOE CBOMCTBO
anreOpanyeckoit 1poou. Cokpaienue Apooeil.

CnoxeHue, BbIUHTAHUE, YMHOKEHUE u JieJIeHne
anreOpanyeckux apoOeil. I[IpeoOpasoBaHue  BBIpaKeHUIA,
coJiepXaniux aareopandeckue apoou.

3anuceIBaTh anreOpanyeckue BeipakeHus. Haxoaurb o0nacts
OTpeIeTICHUs PAIMOHAIIBHOTO BBIPAKECHUSI.

BbINOJTHATH YKCIIOBBIE MMOJCTAHOBKH U BBIYMCJISATH 3HAUCHHE
JpoOH, B TOM YHCIIE C TTOMOIIBIO KaIbKYJISTOpPA.
®opmMyapoBaTH OCHOBHOE CBOMCTBO airedpanyeckoi ApoOu u
NPUMEHSTH €ro JJIs IpeodpazoBaHus ApoOeH.

BoInoJHATL JelcTBUsSE ¢ anreOpandyeckKuMu JApoOsSMHU TpU
HEOOXOAMMOCTH C HampaBisiomed MmomMoIibio. [IpumMeHAaTh
npeoOpa30BaHus BBHIPAXKEHUN JUIS pelleHus 3a/1ad. BeIpakarth
nepeMeHHble U3 Gopmyn (HUUIECKUX, TEOMETPUUYECKHX,




OINUCBHIBAIOIIMX OBITOBBIE CUTyallMM) INPU HEOOXOJUMOCTH C
HaIIPaBJIAOIIEH TOMOILBO.

YpaBHeHust

U HepaBeHCTBA.
KBaaparubie
YPaBHEHUS

(15 9)

KBanparnoe ypaBnenue. HemosnHoe KkBaapaTHOE ypaBHEHHE.
®dopmya KOpHEH KBaapaTHOTO ypaBHeHuUs. *Teopema Buera™.
Pelienue ypaBHeHuUM, CBOASIIMXCA K KBaApaTHbIM. [Ipocreiiiime
JpOOHO-pallOHATIbHBIE YPABHEHUSI.

Pemennie TEKCTOBBIX 3aJad C TIOMOIIBIO  KBaJIpaTHBIX
YPaBHEHUM.

Pacno3HaBaTh KBaJpaTHbIC ypPaBHEHUS.

3anuceiBaTh (opmyay KOpHEH KBaJpaTHOIO YpaBHEHUS;
pelIaTh KBaJpaTHbIEe YPAaBHEHHs — IIOJHBIE U HENOJHbIE (C
UCTIOJIb30BAaHUEM CIIPABOYHON MHPOPMALINN).

IIpoBoauTs  mpocTeiliMe  HMCCJAEJOBAHMA  KBAJpPaTHBIX
YPaBHEHUM.

Pemiats ypaBHeHuUsi, CBOASIINECS K KBAaJAPAaTHBIM, C IOMOLIBIO
npeoOpa30BaHM U 3aMEHOM MEPEMEHHON C ONIOPOI Ha AIITOPUTM
IpaBuja.

Habnronate M aHaJIM3MPOBATH CBSI3b MEXKAY KODHAMH U
Koa(duIIMeHTaMH KBaJAPaTHOTO YPaBHEHHUS.

*TIpuMeHsTh TEOpeMy Buera U1 peLieHus
3a/1a4 (C UCIOIB30BaHUEM O0pa3iia)™.

Pemars TekcTOBBIEe 3aJaylM  aIreOpandeckuM CIOCOOOM:
MEPEXOJIUTh OT CJIOBECHOH (HOPMYIHMPOBKU YCIOBUS 3aJaud K
anreOpanveckod MOJEIN MyTEM COCTaBJICHHS ypaBHEHHs (IIpU
HEOOXOIMMOCTH €  HaNpaBisAIOIIEH  [MOMOINBIO);  pemaTh
COCTaBJIEHHOE ypaBHEHUE; UHTEPIIPETUPOBATh PE3YJIbTaT.
3HAKOMHUTBCS ¢ HCTOPHEH Pa3BUTHUS aareOpsbl.

YpaBHeHus

U HEPaBEHCTBA.
CucremMbl
yYpaBHeHHH

(13 v)

JluneitHoe ypaBHEHHE C ABYMsI NEPEMEHHBIMHU, €ro rpaduk,
[IPUMEPBI PEILIECHNS YPABHEHUN B LICJIBIX YHCTIAX.

Pemienne cucreM aAByX JIMHEMHBIX YpPaBHEHHU C JABYMs
nepeMeHHbIMU. [IpuMepbl pelleHus CHUCTEM HEIMHEWHBIX
YPaBHEHUH C ABYMS IEPEMEHHBIMH.

*T'padpuueckas  UHTEpHpeTalus  ypaBHEHUS C  JBYMs
MEPEMEHHBIMH U CUCTEM YPABHEHHH C ABYMSI IEPEMEHHBIMU ™.
PemreHne TeKCTOBBIX 3aJ1a4 C IIOMOIIBIO CUCTEM YPABHEHUM.

Pacno3HaBaTh JTUHEIHbIE YPAaBHEHUS C IByMSI IEPEMEHHBIMH.
Crpouth rpaduku JMHEHHBIX YpaBHEHUI, B TOM 4MHCIe
UCnoab3ysi uudpoBbie pecypcbl (IpH HEOOXOIUMOCTH C
OTIOPOi1 Ha aNITOPUTM YUEOHBIX JeHCTBUIN).

PasanuaTh napajuiebHbIE U NEPECEKAOIINECS MPSMBIE 10 MX
YPaBHEHHUSM.

Pemiate cHuCTeMbl [BYX JIMHEHHBIX YpaBHEHHH C JByMs
IIEPEMEHHBIMU MTOJCTAHOBKOM U CIIOKEHUEM.

Pematp npocreiimme CUCTEMBbI, B KOTOPBIX OJHO U3 YPaBHEHHU
HE SIBJIICTCS] TMHEWHBIM IPU HEOOXOTUMOCTH C HalpaBJIsIOLIeH
MTOMOUIBIO.




*TIpuBoauTh TpaUUYECKyl0 HHTEPNPETANUIO PELICHUA
ypaBHEHUS C IByMs IEPEMEHHBIMHU U CUCTEM YPAaBHEHUM C IByMs
nepeMeHHbIMU. *

Pemiath TeKCTOBBIE 32/1a4H AITEOPAMYECKUM CITIOCOOOM.

YpaBHenust YucnoBble HEPAaBEHCTBA U UX CBOMCTBA. ®opMyJIMPOBATH cBoiicTBa YHCIIOBBIX HEPABEHCTB,

U HepaBeHCTBA. HepaseHcTBO ¢ 01HOM NepeMeHHOM. JIMHElHbIE HEPaBEHCTBA C | WILIIOCTPUPOBATh UX Ha KOOPAUHATHOU IIPSIMOIA.

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

(12 v) HEPABEHCTB C OJJHOM MIEPEMEHHOM U UX PELICHUE. Pematrh, JMHEHHBIE HEPAaBEHCTBA C OJHOM MEPEMEHHOM,

N300paxeHne pemieHus: IMHEHHOr0 HEPABEHCTBA U MX CHCTEM | M300pakaTh pellieHue HepaBEHCTBA HA YMCIIOBOM MPSMOIA.
Ha 4YUCIIOBOM IIPSIMOM. Pemath cucTeMbl JIMHEHHBIX HEPABEHCTB, U300pakaTh peleHue

CUCTEMBbI HEPaBEHCTB Ha YHCIOBOM MPSIMOM MpU HEOOXOAUMOCTH
C BU3YAJIbHOM OIOPOM.

DOyHKUMH. [Tonsatue ¢ynkuuu. OOnacTe onpeaeneHUs M MHOXeCTBO | MUcmosb3oBaTh  (QYHKIMOHAJIBHYIO ~ TEPMHHOJIOTHIO H

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

MOHATHS I'paduk ¢pynkuuu. CpoiicTBa QyHKIMH, UX OTOOpakeHHE Ha |BbIYHCIATH 3HAYeHHs1 QYHKIUH, 3a7aHHBIX (opMylaMu (IIpu

(S v) rpaduke. HEOOXOAMMOCTH HCIOJB30BaTh KaJbKYJATOP); COCTABJISATH
Ta0 MBI 3HAYEHHI QYHKIUY.
CTpouTh M0 TOYKaM rpaguku QyHKIHM.
OnuceiBaTh cBOMcTBa (QYHKIIMU HAa OCHOBE €€ rpaduueckoro
NpEJCTaBICHUsT MpU  HEOOXOJUMOCTH C  HalpaBIsOLIEH
MTOMOUIBIO.
Hcnonb3oBath  (QYHKIMOHAIBHYI0O  TEPMHHOJIOTHIO W
CHMBOJIHKY.
HccaenoBarh npuMepbl TpadUKOB, OTPAXKAONIUX peaTbHBIC
npoueccsl U sAsieHus. [lpuBoauTh NpHMepbI IIPOLIECCOB H
SIBJIEHU C 38JJaHHBIMH CBONCTBAMHU.
Hcnoab30BaTh KOMNBIOTEPHBIE MPOTPAMMBI [UIS IOCTPOCHHUS
rpadukoB QyHKIMI 1 U3yYESHHS NX CBOWCTB

DOYyHKIUH. Urenne u mnocTtpoeHue rpapukoB ¢ynkuuid. IIpumepsi | Haxoguth ¢ momombio rpaduka QyHKINY 3HAUEHUE OJTHOMN U3

YucaoBbie rpadukoB QYHKIMIA, OTPAKAIOIINX PEATbHBIE MPOIIECCHI. paccMaTpUBaeMBbIX BEIMYMH 10 3HAUYEHUIO APYTOil.

bynkunum

DyHKIUH, ONKMCHIBAIOIINE MPSAMYIO

" oOpaTHy10

B HecnoxHBIX ciydasx BbIpa:kath (opMyJioil 3aBHCHMOCTH




v IPONOPLHUOHATIBHBIE 3aBUCUMOCTH, UX rpaduku. 'unepbona. |Mexay BeIUUYUHAMM.
Ipapuk QyHkimuy = X2 OnuceiBaTh XapakTep M3MEHEHMS OJIHOM BEIUYUHBI B
Oynkmmuy = X4y = X5,y = x, ¥ :S; *rpadbuueckoe 3aBUCHMOCTH OT U3MEHEHHS JIPYTOH )
peIlICHHE YPARHEHMI M CHCTEM YDARHEHUH, * Pacno3HaBaTh BHIBI H3y4YaeMbIX (DYHKIIHIA. uHOKaSLIBaTL
CXeMaTH4YeCKH II0JIOKEHHWE Ha KOOPAMHATHOM IIJIOCKOCTH
rpaduKoB GyHKImit BHJIA: y = X y = x5,
y =Ry =t
Hcnoab3oBath pYyHKIHOHAJIBHO-TPApHYECKHUE
npeacTABJIEHHS IS PELICHUS U UCCIIEI0OBAaHUS YPaBHEHUH U
CHUCTEM ypaBHEHUM.
[Ipumensite M(ppoBHIe pecypehbl Uil NOCTPOEHUs I'padUKOB
GyHKIMi.
IloBTOpEHUe [ToBTOpEHNE OCHOBHBIX MOHATUH M METOAOB KypcoB 7 u & |IIpuMeHSTH cmoOcOObI CPaBHEHMsI 4YHCEN, BBIYMCIICHUH,

H 00001IeHNEe
(6 9)

KJIacCOB, 0000IIEeHE 3HAHUH.

peoOpa3oBaHuil BbIPAXKEHUM, peIlIEHUs] ypaBHEHUH.
OcylmecTBJIATh CAMOKOHTPOJIb BBIIIOJIHAEMBIX JACUCTBUA U
CaMOIIPOBEPKY pe3ysibTaTa BBIYUCICHUN, MPEOOpa3OBaAHMUIA,
IMOCTPOECHUU.

Pemiate 3agayu M3 peasibHOM KHU3HHM, NPUMEHATH
MaTeMaTU4YeCKUe 3HAaHWSA JUI pelIeHUsA 3ajad U3 JApyIrux
IIPEAMETOB.

Pemath TeKkcTOBBIE 32/1a4M, CPABHUBATH, BLIOMPATH CIOCOOBI
pelieHus 3a1a4u.

9 kjaacc (#e meHee 102 )

Ha3Banmue
pasneina (TemMbl)
Kypca (4uciao
4acoB)

OcHoBHOE coxepxaHue

OcHOBHbIE BU/bI 1eITEJILHOCTH 00y4aK0IIMXCS

Yuciaa u

PaHI/IOHaJ'II)HI)Ie qucia, *I/IppaHI/IOHaJ'II)HI)Ie qyHucja, KOHCYHbIC U

Pa3BuBarthb npeacraBjacHuss O 4YHUCIaxX: OT MHOXKCECTBaA




BbIYMCJICHHSI.
JleiicTBUTEIbHBIE
qucaa

O w

OECKOHEUHBIE JIEeCATUYHEIE JIpo0wu. MHO0keCcTBO
JIEHCTBUTENILHBIX  YHCEN;, JEHCTBUTEIBHBIE YHCIA  Kak
OCCKOHEUHBIC JeCATHYHBIC JpoOu. B3auMHO oOJHO3HAYHOE
COOTBETCTBUE MEXK]Iy MHOXKECTBOM JCHCTBUTEIBHBIX YHMCEN U
MHOKECTBOM TOUYEK KOOPAMHATHOM MPSMOH.

CpaBHeHUE  JCUCTBUTENBHBIX  YHCEN, apUPMETHUECKUE
JIIEMCTBUSA C NEHCTBUTENLHBIMMY YHCIAMH. ™

[TpubmmkEHHOE 3HAUYCHUE BEIMIMHBI, TOYHOCTh MPUOITNKCHHSL.
Okpyrinenne umcen. [Ipukuaka W OLIGHKA pPe3ysbTaTOB
BBIYHCIICHHH.

HaTypaJIbHBIX YHCEN 10 MHOKECTBA JACHCTBUTEIBHBIX YUCEL.
O3HaKkoMHTBCH c BO3MOHOCTBIO MPEACTABIICHUS
JNEHCTBUTENLHOTO YHClia KaK OECKOHEYHON JEecITHYHOM apodu,
NPUMEHSATHh JICCATUYHbIC TNPHUOIMKEHHUS PAlMOHAIBHBIX |
UPPALMOHATIBHBIX YHCE.

*3anucpiBaTh, CPaBHMBAThH U YHOpPSi10YMBATh
NeHCTBUTENbHBIE YHCIa™.

BbInoaHATL, codeTas YCTHbIE M IHCbMEHHBIE IPUEMBI,
apudmMeTnyeckue JIeiicTBUS C PALUOHAIBHBIMU YHCIIAMU;
HAXOJAUTh 3HAYEHUs CTENEHEW C LEJbIMH TOKa3aTeIsIMH M
KOpHEH; BBIYMCJISITh 3HAYCHUS] YUCIIOBBIX BBIPAXKEHUN.
[onyyutrs mnpeacTaBjieHHe O 3HAYUMOCTH JEHCTBUTEIBHBIX
YHCEJl B PAKTUYECKOM IESITEIbHOCTU YEJIOBEKa.
AHaJIM3UPOBATHL M [eJ1aTh BBIBOABI (IOCJE€ COBMECTHOIO
aHaJIN3a) O TOYHOCTU MPUOIMKEHHs ACHCTBUTEIHHOIO YHMCIa
P PEILICHUH 3a/1a4.

OxkpyriasiTh ACUCTBUTEIBHBIE YNCIA, BBINOJHATH NMPUKUAKY
pe3yibpTaTa  BBIYMCICHUN, OLEHKY 3HAYEHUH  YHUCIIOBBIX
BBIPAKCHU.

3HAKOMUTHCS C UCTOPUEH pa3BUTHS MATEMATHKH.

YpaBHeHust

U HepaBeHCTBA.
YpaBHeHust

¢ OIHOM
nepeMeHHOMn
(14 9)

JIuneliHoe ypaBHeHue. PellleHne ypaBHEHUH, CBOAALIMXCS K
JIMHEVHBIM.

KBanpatHoe ypaBHeHMe. PemieHue ypaBHEHMH, CBOISALIMXCS
K KBaJpaTHbIM. bUKBaipaTHbIE ypaBHEHHS.

*TIpumepsl pelieHUs ypaBHEHMH TpeTbed M ueTBEPTOU
CTerneHen pa3noKeHHeM Ha MHOKUTENH. ™

Pemtenne npoOGHO-palIMOHAIBHBIX YPABHEHUH.

Pemennie TeKCTOBBIX 3aj1au aNredpandeckuM METOIOM.

OcBanBaTh, 3alOMHHATH M TNPUMEHSTh TpaduyUecKue
METOAbI MPH PEIICHUH ypaBHEHUU, HEPABEHCTB M HX CHUCTEM
(mpu HEOOXOIUMOCTH C OMOpPOMl Ha aJIrOPUTM  yUEOHBIX
JEeNCTBUI).

PacnosHaBath 11eJIbIC U IPOOHBIC YPABHEHHUS.

Pemiath JuHeliHble W KBAaJpaTHbie YPaBHEHHs, YPaBHEHUS,
CBOJSIIMECS K HHM, TMpOCTelInre IpoOHO-paloHaTbHbIE
YpaBHECHHSI.

IpenaaraTs BO3MOXHbBIE CIIOCOOBI PEIICHHs] TEKCTOBBIX 3a7a4,
o0Cy:kI1aThb HMX ¥ pelarh TEKCTOBBIE 33aJaud Pa3HBIMH
croco0aMu.

3HAKOMHTBLCSI ¢ HCTOPHEN Pa3BUTHS MaTEMaTUKH




YpaBHeHust
U HepaBeHCTBA.

JluneitHoe ypaBHEHHE C IBYMsI IEPEMEHHBIMU U €r0 rpaduk.
Cucrema 1ByX JUHEHHBIX YPAaBHEHUH C IByMsI IEPEMEHHBIMU U

OcBanBaTh U NMPUMEHSITh NPUEMBI PELIECHUS CHUCTEMBI JIBYX
JUHEUHBIX YPaBHEHUHN C JIByMs MEPEMEHHBIMU U CUCTEMBI JABYX

CucreMbl eé¢ pemeHue. PemieHne cucTeM ABYX YpaBHEHUW, OAHO W3 |ypaBHEHUH, B KOTOPBIX OJJHO YPABHEHUE HE SIBJISIETCS JIMHEUHBIM
yYPaBHEHUI KOTOPBIX JINHEWHOE, a IPyro€ — BTOPOU CTEIICHH. (o Bu3yanbHOH O110pE).
(14 v) ['padmyeckas uHTEpHpeTalusi CHUCTEMbl ypaBHeHHU ¢ aAByMs | Mcmoab3oBaTh (QyHKIMOHATBHO-TpaQUUecKUe MpeICTaBICHUS
NepEeMEHHBIMHU. JUIS pellieHUsl ¥ UCCJIeI0OBAHNUS YPABHEHUN U CUCTEM.
Pemennie TeKCTOBBIX 3aj1a4u aNredpandeckum crocoOom. AHATU3MPOBATHh TEKCTHI 33/1a4, peliaTh UX aNredpandyeckum
CHOCOOOM: MePeXOAuTh OT CIOBECHOH (HOPMYITUPOBKU YCIOBUS
3aJjauM K aredpanvyeckoi Mojeau MyTEM COCTABICHHS CHCTEMBbI
YPaBHEHHUI; pemiaThb COCTaBICHHYIO CHUCTEMY YPaBHEHHI;
HHTEPIPETHPOBATH PE3YJILTAT.
3HAKOMHTBLCSI ¢ HICTOPHEi Pa3BUTHUS MAaTEMaTUKH
YpaBHeHnust YuciioBble HEPABEHCTBA U UX CBOMCTBA. YuraTrh, 3anUCBIBATH, IOHNMATh, HHTEPNPETHPOBATH
U HepaBeHCTBA. JlunHeiiHble HEpaBEHCTBA C OJHOW EPEMEHHOM U UX pElICHNE. |HEPaBEHCTBA; UCIIOIb30BATh CUMBOJIMKY U TEPMUHOJIOTHIO.
HepaBencrBa CucreMbl TUHEHHBIX HEPABEHCTB C OJHON MepeMeHHOW U uX | BbIMOJHATH MpeoOpa3oBaHUs HEPABEHCTB, MCNOJIb30BATh IS
(16 u) pelenue. 1peoOpa3oBaHus CBONCTBA YMCIOBBIX HEPABEHCTB.
KBaapaTHble HEPABEHCTBA U UX PELLIEHUE. Pacno3HaBaTth JIMHEIHbIEC U KBaJAPAaTHBIE HEPABEHCTBA.
I'paduueckass  wHTEpHpeTanMs HEpPaBEHCTB W cucTeM |Pemiath  JIMHEWHBIE  HEPABEHCTBA, CHUCTEMBI  JIMHEWHBIX
HEPaBEHCTB C JBYMs IEPEMEHHBIMHU. HEPaBEHCTB, CHUCTEMbl HEPABEHCTB, BKIIIOYAIOUIUX KBaJIpaTHOE
HEPaBEHCTBO, U PELIaTh UX; 00CYKAAaTh IIOJIYYCHHBIEC PEIICHUS.
M300paxkarh pelieHUe HEPABEHCTBA M CUCTEMBI HEPABEHCTB Ha
YUCJIIOBOM NPSIMOM, 3amUCBIBATH PEIICHHWE C IOMOIIBIO
CHUMBOJIOB.
Pemath KBaJpaTHbIE HEPABEHCTBA, HCIONB3Ysl rpaduyecKue
MIPEICTABICHHUS.
OcBanBaThb W TNPUMEHATHL HEPABEHCTBA IIPpU PEIICHUU
pa3IMYHBIX 3a/1a4, B TOM YUCJIE MPAKTUKO-OPUEHTUPOBAHHBIX.
DOyHKUn KBanparuunas ynkums, e€ rpapuk u cpoiictBa. [lapabona,|Pacno3HaBaTh BUIbI HU3y4aeMbIX (YHKIUI; WILTIOCTPUPOBATH
(16 v) KOOPJAMHATHI BEpIIMHBI TapadoIIbl, 0Cb CHMMETPHH Mapadoibl. |CXeMaTHYeCKH, 00BSICHATH PAaCIONIOKEHHE HAa KOOPIAMHATHON

CrenenHble GyHKIUY C HATYPaJIbHBIMU MTOKA3aTENIMU 2 U 3, UX
rpaduKu 1 CBOMCTBA.
Ipaduku Gynkumii:y = kx,y = kx + b,,y = ax?,y = ad,y

I0CcKOCTH rpadukoB GpyHKIwmii Buga: Y = kx,y = kx + b,,y =
ax?, y = axé,




- _ k o
Yy =4x Yy = ~ B 3aBUCHMOCTH OT 3HAUCHHH K03 (HULHEHTOB;

OIMCHIBATh UX CBOMCTBA.

Pacno3naBaTh KBaJpaTHUHYIO (PYHKIUIO 110 popMmyJie.
I[IpuBoauTh mNpUMepPbl KBAJAPATHYHBIX 3aBUCUMOCTEH U3
peanbHOM JKU3HU, PU3UKH, TCOMETPHH.

BoisiBasiTh 1 00001aTh 0COOEHHOCTH TpaduKa KBaJIpaTUIHOM
Gyaxmmm Yy = ax> + bx + ¢ (Ipm  HEOOXOAMMOCTH ¢
HAIPAaBJIAIOIIEH TOMOIIBIO).

CtpouTs 1 H300pakaTh cxeMaTH4eCKH rpapUKH KBaIPaTHUHBIX
(yHKumii, 3amaHHEIX GopMynamu Bugay = axZ,y = ax? + q, Y
=a(x +p) y=ax’ +bx +Cc (mpu HEOOXOAUMOCTH C
BU3YaJbHOU OMOPOIA).

AHAJTU3NPOBATH U MPUMEHSITh CBOICTBA N3YUYEHHBIX QYHKINN
JUIS WX TIOCTPOEHHS, B TOM YHCIE C IOMOIIBIO HU(POBBIX
pecypcoB.

YucjioBble
nocjea0BaTeJbLHOC
TH

(15 9)

ITonsiTHE YMCIIOBOM ITOCIIEOBATEIBHOCTH.

3ajaHue MOCIIeA0BAaTENbHOCTH PEKYPPEHTHOH ¢opmysoil u
dbopmyIoit N-TO WieHa.

Apudmerndeckas u reomeTpuieckas nporpeccuu. @opmyssl N-
ro wieHa apu(pMeTHyecKoil M TeoMEeTpPHUYECKON Iporpeccui,
CYMMBI IIEPBBIX N YJICHOB.

*M300pakeHne 4WIEHOB apu(pMETHUYECKOH U TeOMETPUYECKON
IIPOrpecCUil TOYKaMU Ha KOOPJIMHATHON IIOCKOCTH.
JIMHENHBIN ¥ YKCIOHEHIIMATIBHBIA POCT.

CrnoxHble POLEHTHL. ™

OcBauBathb u NPpUMEHATb WHJACKCHBIC 0603Ha‘~I€HI/I$[, CTPOMTDH
peYeBbi€¢ BbICKa3bIBaHUA C HCIIOJIB30BAHHMEM TCPMHUHOJIOTUH,
CBSI3aHHOM C MOHITHUEM II0CJIEIOBATCILHOCTH.

AHaJ'lI/I3I/IpOBaTI> CI)OpMYJ'Iy N-ro 4JjieHa nocjieJ0BaTCJIbHOCTHU NN

PEKYPPEHTHYIO bopmyiy /| BBIYHCIATH YJICHBI
MOCJIeI0BATEILHOCTEH, 3a/IaHHBIX ATUMH bopmynamu.
YcranaBauBarhb 3aKOHOMEPHOCTH B MMOCTPOCHUU

[IOCJIEIOBATEIILHOCTH, €CJIA BBINKMCAHBI IIEPBBIE HECKOIBKO €€
YJICHOB.

Pacno3naBath  apupMETHYECKYI0 M T'€OMETPHUYECKYIO
IIPOrPECCUU TPHU Pa3HBIX crioco0ax 3a/1aHusl.

Pemarts 3amaun ¢ wucnonab3oBaHueM (opMyn N-ro uieHa
apudmeTnyeckoil M TEOMETPUYECKON Mporpeccuii, CyMMBbI
NEPBBIX N YICHOB C OMOPOH Ha CIPaBOYHYIO HHPOPMALIHIO.
*W300paxkaTh WICHBl IIOCIENI0BAaTENIbHOCTH TOYKaMU Ha
KOOPJIMHATHOH MJIOCKOCTU™.

PaccmaTpuBaTh NpuMepsbl NPOLECCOB U ABJIEHUI U3 peabHOU




KHU3HH, WUTIOCTPUPYIONIME W3MEHEHUE B apH(pMeTHYecKOou
MPOTPECCUU, B TEOMETPUYECKOW MPOrPeccuu; *m300pakaTh
COOTBETCTBYIOIIUE 3aBUCUMOCTHU TpaQuUecKu™.

Pemiate mpocreiimme 3aga4yM, CBSA3aHHBIE C YHUCIOBBIMU
MOCJICIOBATEIBHOCTSIMU, B TOM WYHCJIE 3aJa4d W3 PEaTbHOM
JKU3HM € WCTOJB30BAaHHUEM  MHQPPOBBIX  TEXHOJIOTHUU
(37IEKTPOHHBIX TAOIHII, TPAPUIECKOTO KATBKYJIATOPA U T.I1.).
*PemiaTh 33J1a41 Ha CII0XKHBIC MPOIICHTHI, B TOM YHUCJIC 337a9H1 U3
peanbHOM MPAKTUKH (C HCIIOJIb30BAaHUEM KaJIbKYJISTOpa). >
3HAKOMHTHCS ¢ HCTOPHEH Pa3BUTHSI MATEMATHKU.

IToBTOpEHHE,
00001IeHME,
cHCTEeMATU3 AU
3HAHMH

(18 4)

Yucaa ¥ BBIYMCIEHHS (3alIUCh, CPAaBHEHUE, ICUCTBUS C
NeMCTBUTENIHBIMUA YHCJIAMH, YHWCIIOBAsi TpsiMasi; MPOLIEHTHI,
OTHOUICHUS, IPONIOPLINH; OKPYTJICHHE, TPUOIMKEHNE, OLICHKA;
pelIeHne TEKCTOBBIX 331a4 apU(PMETHIECKUM CIIOCOO0M).

Auiredpanyeckue BbIpa:KeHUsI (mpeobpazoBanue
anredpanvdeckux BBHIPAKEHUH, TOMYCTUMbIC 3HAYCHHUS).
@yHkuuu (MOCTPOCHHE, CBOWCTBA M3YyUYEHHBIX (DYHKIIMIA;
rpaduyeckoe perieHre ypaBHeHHH U UX CUCTEM).

OnepupoBaTh NOHATHAMHM: MHOXECTBO, IIOAMHOKECTBO,
olepanyy HaJ MHOXECTBAMHU; MCIOJb30BaTh TIpaduuecKoe
IIPEICTAaBICHUE MHOXKECTB JUIsl ONIMCAHUS PEAIbHBIX IIPOLIECCOB U
SBJICHUH, IPU PELICHUU 3a/1a4 U3 IPYTUX Y4eOHBIX IPEIMETOB.
AKTyaJIM3MpOBAaTh TEPMHMHOJIOTHMI0O H OCHOBHbIC JeHCTBHS,
CBSI3aHHbIE € 4YMCJIAMHU: HATypaJIbHOE 4YHUCIO, IIPOCTOE U
COCTAaBHOE YHUCIA, ACIMMOCTb HATypajbHBIX YHUCEN, IPU3HAKU
JEIUMOCTH, 1I€JI0€ YHUCIIO, MOAYJb 4YHCa, OOBIKHOBEHHAas U
JecaTUYHas ApoOH, CTaHIAPTHBIA BUA 4Kcia, apudMeTHUecKuit
KBaJPaTHBIA KOPEHb.

BbInoHATH 1eHCTBUS, CPABHUBATH M YIIOPSIA0YMBATD YUCIIA,
MIPEACTABIIT YHCIA HAa KOOPAMHATHOM MPSMOHM, OKpPYIJIATH
YKCJa; BBINOJHATL MNPHKUAKY H OLEHKY pe3yibTara
BBIYMCIICHH.

PemaTh TeKkcTOBBIE 3a1a4H ApUPMETHUECKUM CIIOCOOOM.
Pemiate npakTH4ecKue 3a1a4M, COJAEPKALINE IPOLIECHTHI, 101,

YacTH, BbIpaXXalOIIME 3aBUCUMOCTU: CKOPOCTb — BpeMs —
paccTostHue, II€Ha — KOJHWYECTBO — CTOMMOCTh, OOBEM
paboTel — BpeMsi — MPOU3BOAUTEIHLHOCTH TPY/A.

Pa3bouparhb peanbHble KU3HEHHBIE CUTYallMH, GOpMYJINPOBATH
UX Ha s3bIKE MAaTEMAaTHKH, HAXOAWUTH pEIICHUE, NPUMEHSA
MaTEMaTHYECKHN anmnapar, MHTePIPeTHPOBATHL PE3YJIbTaT

OnepupoBaTh NOHATHAMM: CTENEHb C IEILIM II0KAa3aTeIEM,




apudmernyeckuit KBa/IpaTHBIN KOPEHB, MHOI'OUJIEH,
anredpandeckas po0b, TOXKIECTBO.

BbINOJHATL OCHOBHBbIE JeilicTBHMS: BBINOJIHATH Pacu€Thl I10
dbopMyiiaM, TpeoOpazoOBLIBATh IIENbIC, IPOOHO-PAIIMOHATBHEBIE
BBIDOXKEHHMSI U BBIPAXKEHHUA C KOPHSMH, pEaJIu30BbIBATH
pa3jgoKEHUE MHOTOWIEHa HAa MHOXUTEIU, B TOM 4HCIE C
UCIONIb30BaHUEM (OpMyJl Pa3HOCTH KBaJApaTOB U KBajapaTa
CYMMBI U pa3HOCTH (C OMOpO Ha CIPABOYHYI0 MH(POPMALHIO);
HAXOJUTh [JOIYCTHUMbIE 3HAYEHHsI MEPEMEHHBIX [UIsl TPOOHO-
palMOHAIBHBIX BBIPAKEHNUN, KOPHEH.

MoneaupoBaTh C MOMOILBIO (OPMYJ pealbHble MPOLECCH U
SIBJICHUS.

OnepupoBaTh nousiTusaMu: QyHKIMSA, rpaduK QYHKLUUHU, HYIH
(GYyHKIMH, TPOMEXKYTKHM  3HAKOIOCTOSHCTBA, IPOMEXKYTKHU
BO3pacTaHus, yObIBaHUs, HAMOOJIbIIIEe U HAUMEHbIIIee 3HAYCHHUS
GyHKIMH.

AHAJTU3NPOBATh, CPABHUBATH, 00CYKIATh CBOWCTBA (DYHKIIHA,
CTPOUTH UX TPapUKU.

OnepupoBaTh NOHATHSIMU: TPSIMas MPONOPLUOHAIBHOCTD,
oOpaTHasi ~ NPONOPLUHOHAIBHOCTh,  JIMHEWHas  (yHKUUS,
KBaJpaTU4Has QyHKLUs, napaboia, runepooa.

Hcnoab3oBaTh rpaduKu 1715 ONIPEIEICHUS CBOMCTB, MPOLIECCOB
U 3aBUCHUMOCTEW, I pEUIeHUs 3aJad U3 JPYyTuxX Yy4eOHBIX
MPEIMETOB M pealbHON KHU3HU; MOAEIHPOBATH C IMOMOIIBIO
rpaMKOB peabHbIe MPOLECCH U SBICHHUS.

Bobipaxath ¢GopmMyiaMu 3aBUCUMOCTH MEKTY BEJIUUYNHAMH.




TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «I'EOMETPUS» (I10 'OJAM OBYUYEHUS)

7 kiaacc (He MeHee 68 )

Ha3zpanue
pasnesa (TemMbl)
Kypca (4uci10

OcHoBHoOe coaep:kanue

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

4acoB)
IIpocreiimmue [Tpocreiimne reoMeTpuuecKue 0ObEKThI: TOUKU, IPSIMbIE, JIy4H | POPMYJIMPOBATH OCHOBHBIE MIOHATHUS U OIIPEIEICHHUSL.
reoMeTpuyeckue M yribl, MHOTOYIOJIbHHK, JIOMaHasl. Pacnmo3HaBaTh  M3y4YeHHBIE  TeOMETpUYecKHe  (QUrypsl,
durypsi CMeXHbIE U BEPTUKAJIbHBIE YIIBI. onmpeeNATh HUX B3aUMHOE pACIOJOKEHUE, BBINOJHATH
U HX CBOIiCTBA. Pabota ¢ npocTedmMu yepTeKamu. 4epTEX MO YCIOBUIO 33a/ayd (C MCIOJIB30BAHHEM CMBICIOBOU
N3mepenue M3mepeHue IWHEHHBIX W YIJIOBBIX BEIUYMH, BBIYHMCIICHHE |ONOPHI: HABOMAIIME BOMPOCH W/WIM alNrOpUTMa Y4EeOHBIX
reoMeTpu4YecKuX |OTPE3KOB U YIJIOB. NENCTBUN).
BeJINYUH [lepumerp u  miomanes  ¢uryp, cocraBieHHbIX 13 |I[IpoBoanTh ImpoCTEiINe MOCTPOCHUS C TOMOLIBIO IUPKYJIS U
(14 ) MPSIMOYTOJIbHUKOB. JIUHEHKH.
N3MepsATH JIMHENHHBIE U YTII0BbIE BETUYUHBI FTEOMETPUUECKUX U
NPAaKTUYECKUX OOBEKTOB.
OnpenensiTb «Ha TJIa3» pa3Mepbl pealibHbIX OOBEKTOB,
NMPOBOAUTH TPYOYIO OLIEHKY UX pa3MepOB.
Pemath 3a7a4i Ha BBIYMCICHHE JJIMH OTPE3KOB U BEJIUYMH
YTJIOB.
Pemathb 3a/1a41 Ha B3aMMHOE PACIIONIOKEHHE T€OMETPUUECKUX
uryp.
IpoBoauTk Ki1accu(pUKalMIO YIIIOB, BBIYUCIATH JIUHEWHbIE U
YIJIOBBIE BEIUYUHBI, MPOBOAUTH HECJIO0KHbIE HEOOXOIUMBIE
JI0Ka3aTeNIbHbIE PACCYKICHUS.
3HAKOMUTBCS C UCTOPHUEN pa3BUTHS T€OMETPHM.
TpeyroabHuku [loHsTHE O PpaBHBIX TPEYrodbHWKaX W  TepBUYHBIC | Pacmo3HaBaTh Tapbl paBHBIX TPEYTrOJPHUKOB HAa TOTOBBIX
(22 9) NpEICTaBICHNUS O PAaBHBIX (KOHTPYIHTHbBIX) ¢urypax. Tpu|ueprexax (c ykazaHHEM NPU3HAKOB) MpPU HEOOXOAMMOCTHU C

IMpU3HAKa paBCHCTBA TPEYTOJIbHUKOB.

[lpu3Haku  paBeHCTBa  MPSAMOYTOJBHBIX  TPEYTrOJbHUKOB.

BHU3yaJIbHOW OIIOPOM.

BuiBOAUMTDL CICOCTBUA (paBeHCTB COOTBCTCTBYHOIIUX




CBONCTBO MeIMaHBl IPSIMOYTOJIBHOIO TPEYT OJIbHUKA.
PaBHOOeApeHHBIE 1 pABHOCTOPOHHUE TPEYTOIbHUKH. [Ipr3HaKu
U CBOMCTBA PaBHOOEPEHHOIO TPEYroJIbHUKA.

[IpotuB OonblIeH CTOPOHBI TPEYTrOJbHHUKA JIEKHUT OONBIINN
yTOIIL.

[Ipocreliine HEpaBEeHCTBA B TE€OMETPHH.
TpeyrojibHuKa. HepaBeHCTBO 10MaHOR™.
[IpssAMOYTOJIBHBINA TPEYTOIBHUK € yrioMm B 30°.
IlepBble IOHATHA O 10KA3aTEILCTBAX B FEOMETPHH.

*HepaBeHCTBO

3JIEMEHTOB) U3 PAaBEHCTB TPEYTOJbHUKOB.

®opmMyJIMpOBaTH OIIpENIEIICHUS: OCTPOYTOJIbHOTI'O,
TYNOYI'OJbHOTO, IPSMOYTOJIBHOTO, paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYrOJIbHUKOB; OMCCEKTPHUCHI, BBICOTHI,
MeIMaHbl TPEYroJbHUKA; CEPEAMHHOrO IMEpPHEeHIUKYJIApa
OTpe3Ka; IEepUMEeTpa TPEYrojibHUKa MpU HEOOXOJUMOCTU C
OIIOPOI1 Ha AJITOPUTM IMpaBHJIA.

@dopmMyaupoBaTh CBOWCTBA M TNPU3HAKU PABHOOEIPEHHOTO
TPEYTOJIbHUKA.

CTpouTh 4EepTEXKH, pemiaTh 3aJa4M C IIOMOIIBIO HAX0XKICHUS
PaBHBIX TPEYTOJbHUKOB.

IIpumensTs IPU3HAKU paBeHCTBa IPSIMOYTOJIBHBIX
TPEYTOJIbHUKOB B 3ajayax (C MCIIOJIb30BAaHHEM CMBICIOBOM
OTIOpPBI: HABOJSIIME BOMPOCH W/WIM AITOPUTMAa y4eOHBIX
JIEHCTBHI).

Hcnoab3oBaTh TUQPPOBBIE PECYPCHl JAJsl  MCCJAET0OBAHUS
CBOWCTB M3y4yaeMbIX QUIyp.

3HAKOMMTBCS € HCTOPHEI Pa3BUTHS T€OMETPHUHU.

IHapaniejabHble
npsiMble, CyMMa
YIJI0B
TPeYrojibHUKA
(14 9)

ITapayienpHble mpsiMble, UX cBoMcTBa. Hakpecr inexamue,
COOTBETCTBEHHbBIE U OJIHOCTOPOHHUE YTJbl (00pa3oBaHHbIE MPU
HepeceyeHH MapajuiebHbIX MPSAMBIX CEKYILEH).

IIpu3Hak  nmapauIeNbHOCTH  MPSAMBIX — 4Y€pe3  PaBEHCTBO
PacCTOSIHUM OT TOYEK OJHOM IIPSAMOM 10 BTOPOU IIPSIMOIA.
CyMMa yIJI0B TpeyTroJbHUKA U MHOTOYTOJIbHUKA.

BHelHue yribl TpeyrojibHUKa

®opmyMpoBaTh  NOHATHE  IAPALICIBHBIX
HAXOAUTh IIPAKTUYECKHUE IPUMEPBI.

M3yyaTh cBoOiicTBa yrioB, 0Opa30BaHHBIX NpPH NEPECEUYCHUU
MapaJUIEIBHBIX MPSMBIX CEKYIIEH

IIpoBoauTs pokasarenbcrBa. PopmyaIHpoOBaThL TeopeMy
MMapaJUIEIBHOCT  ABYX IPSAMBIX C  IIOMOIIBIO  YIJIOB,
00pa30BaHHBIX MPH TEPECEYEHUU OTUX TNPSAMBIX TpeTben
IPSAMOM.

BoruucasaTs CyMMy YITIOB TPEYTOJIbHUKA U MHOTOYTOJIBHHKA.
Haxoautp uucioBble U OyKBEHHbIE 3HAYEHUS YIJIOB B
FEOMETPUYECKUX 3aJa4axX C UCIOJIb30BAHUEM TEOPEM O CyMMeE
YIJIOB TPEYTOJIBHUKA U MHOTOYTOJIbHUKA.

3HAKOMMTBCS € HCTOPHEH Pa3BUTHs T€OMETPHHU.

MMpsAMBIX,

OKpY:KHOCTH

OKpyXHOCTh, XOPJIbI U TUAMETPHI, X cBoMcTBa. KacarenbHas k

@®opMyIMPOBATH  OMNpeAeJeHUsl.  OKPYKHOCTH,  XOPJBI,




U KpYT.
I'eomeTpuueckue
MOCTPOEHMHS

(14 9)

OKpy>XHOCTH. OKpYXHOCTb, BIHCaHHas B yroi. *IlonsTue o
I'MT, npumeHeHne B 3amadax. buccekTpuca U cepeavHHBIN
HEePIEHINKYJIAP KaK TeOMETpPUIECKHE MecTa TOYEK™.
OKpy’KHOCTb, ONKCAHHAs OKOJIO TPEYrojbHUKA. BrimcanHas B
TPEYrOJIbHUK OKPYKHOCTb.

IIpocreiimne 3a1a4u Ha IOCTPOEHUE.

JuaMeTpa M KacaTelbHOM K OKpYXHOCTH. M3yuarp uHx
CBOMCTBA, IPU3HAKU, CTPOUTDH YEPTEKHU.

HccaenoBarb, B TOM 4KCIIE HCNOJIB3YS HU(POBbIE PeCypChl:
OKPYXXHOCTb, BIIMCAaHHYI0 B yIOJ; LIEHTP OKPYXHOCTH,
BIINCAHHOM B YIOJI; PABEHCTBO OTPE3KOB KaCaTEJIbHBIX
*Ucnoab3oBath Metoa 'MT misa nokasarenscrBa TeopeM o
HepeceuyeH OUCCEKTPUC YITIOB TPEYroJbHUKA U CEPEIUHHBIX
NEPIEHIUKYJISIPOB K CTOPOHAM TpPEYTrOJbHUKA C ITOMOIIBIO
I'MT.*

OBinageBaTh NOHATHSMHM  BIIMCAaHHOM U
OKPYXKHOCTEH  TpEyrojbHUKA, HAXOAUTH
OKpY’KHOCTEH C OIOPOM HA allrOpUTM IIpaBuUIa.
Pemath OCHOBHBIE 3a]a4M HA INOCTPOEHMe: YIJa, PAaBHOIO
JTAHHOMY; CEpEAMHHOIO MEpIEHAMKYJsipa JaHHOIO OTPE3Ka;
OpsIMOM,  MpOXOAALIEH  4epe3  JaHHYH  TOYKy H
NEPIECHANKYISAPHON NaHHOW MPSMON; OMCCEKTPUCHI JTaHHOTO
yria; TPeyroJbHUKOB IO pa3iIMYHBIM DJJEMEHTaM IIpU
HEO0XOMMOCTH C HAIPaBIIAIOLIEH TOMOIIBIO.

3HAKOMMTBCS ¢ HCTOPHEH Pa3BUTHS T€OMETPHHU.

OIMMCAaHHOU
LIEHTPbl  3TUX

IMoBTOpEHMUE,
00001meHne
3HAHMH

(4 9)

[ToBTOpeHne u 00001IeHHE OCHOBHBIX INOHATUNH U METOOB
Kypca 7 Kiacca.

Pemars 3agaum Ha NOBTOPEHUE, WIUIIOCTPUPYIOLIUE CBSI3U
MEX/Y Pa3IMYHBIMU YaCTSAMH Kypca.

8 ki1acc (He meHee 68 4)

Ha3Baumue
pasnaesa (TemMbl)
Kypca (4HcJ10
4acoB)

OcHoBHOE coaepKaHHe

OcHOBHBIE BU/IbI 1eATEIbHOCTH 00y4AKIIHNXCS

YeTbIpEXyroabHUK

Hapannenor paMM, €TI0 NPU3HAKU U cBoricTBa. YacTHBIE cirydan

I/[306pa>1caTL H HAXO0JAUThb Ha YCPTCKaAX quLIpéxyr OJIbHHUKH




(12 4)

napaujenorpaMMoB  (NMPsIMOYTOJbHUK, poMO, KBaapaT), HX
NpU3HAKU U cBoiicTBa. Tpamenus. PaBHoOOKas 1 MpsiMOyTobHAast
TpAaIeLHnH.

*¥Y nBoenue meauansl. LlenTpanbHas cuMMeTpus™

Pa3HbIX BUJOB U UX DJICMEHTHI.
DopmMyJINPOBATH onpeaeJieHUsA: napajiesiorpaMma,
OpsMOYTOJIbHUKA, poMmOa, KBajapara, Tpareuud, paBHOOOKOM
Tpanenuy, IpsIMOYTOJIBHON Tpaleluu.

Hcnonb3oBaTh NpU  pelieHHMH MNPOCTEHIIUX  3aaa4
MPU3HAKU U CBOMCTBA: IMapajuierorpaMma, npsMOyroJibHUKa,
pomOa, KBagpara, Tpameuud, pPaBHOOOKOW Tpameuuu,
IIPSIMOYTOJIBHOU TpaIeLuu.

IIpuMeHATL MeTOX YJBOCHHUS MeEIUaHbl TPEYroJbHHUKA C
ONOPOM HAa AJIITOPUTM ITPABHIIA.

Hcnoap3oBarh 1H(POBBIE pecypchl ISl HCCIEAOBaHUS
CBOWMCTB M3y4aeMbIX Quryp.

3HAKOMHUTBCA C UCTOPUEH pa3BUTHS reOMeTPHH.

Teopema PaJieca
U Teopema o
NPONOPUHOHAIBH
bIX OTpe3Kax,
Nno100HbIe
TPEeYroJbHUKH
(154)

*Teopema Daneca u Teopema O MPOMOPIUOHATBHBIX OTpE3Kax.™
Cpenusis nuHus TpeyroibHuka. Tpaneuus, e€ cpeaHss JUHUS.

*TIponiopiOHANIbHBIE  OTPE3KH, IOCTPOEHHE  YETBEPTOTO
MIPONOPLIUOHAIBHOTO OTPE3KA.

CBolicTBa IIEHTpa Macc B TPEYTOJIbHUKE.

[Tonobuple  TpeyronbHHKU. Tpu  mpu3Haka  MOAOOUS

TpeyrojabHUKOB™. [IpakTHueckoe npuMeHeHue.

IIpoBOANTH MOCTPOEHUA C IIOMOLIBIO IUPKYJIS U JINHEUKH C
ucnoiap3oBaHue  teopembl  Pajmeca U TEOpPEMBI O
IPONOPLUMOHAIBHBIX  OTPE3KaX, CTPOMTB  YETBEPTHIA
IPONOPLMOHAIBHBIM OTPE30K C ONOPOM Ha 3PUTEIbHYIO
HarJIsiJHOCTb.

HaxoanTh n10100HbIE TPEYTOJIBHUKH Ha TOTOBBIX YepTEXkKax €
yYKa3aHHEM COOTBETCTBYIOLIUX MPU3HAKOB MON00US Tpu
HEOOXOJIMMOCTH C BU3YaJIbHON OIOPOH.

Pemath 3agauyum Ha 1MOJ00HBIE TPEYTOJIBHUKH C TOMOIIBIO
CaMOCTOSITEJIbHOTO TIOCTPOCHMSI YEPTEXKEN U HAXOKICHUS
MOJOOHBIX  TPEYrOJIbHUKOB TP  HEOOXOJUMOCTH €
HaIPaBJIAOLIEH TOMOILBIO.

IIpoBoauTh 10Ka3aTENLCTBA C UCIOJIL30BAHUEM IIPU3HAKOB
1oJI0OMSI HECJIOKHBIX T'€OMETPHUUECKUX 33734 C OMOpod Ha
QITOPUTM YUEOHBIX JEHCTBUI.

IlpumeHsiTb  TOJNY4YEHHbIE  3HaHWS [P PELICHUU
reOMETPUUECKUX U MPAKTUYECKUX 33/1a4 MPU HEOOXOJUMOCTH
C HaIpaBJISAIOUIEH TOMOIIBIO.

3HAKOMHTBCS € HCTOPHE Pa3BUTHSA T€OMETPUU.




Ilnomanke.
Haxo:xnenue

1o Aaen
TPEyroJbHUKOB

U MHOTOYT'0JIBHBIX
¢uryp. ILnomanu
moa00HbIX GuUryp
(14 v)

[TonsiTue 06 00IIEH TEOPHH TUIOIIAIH.

@opmynel AN TUIOMIATX TPEYTOJbHUKA, MapajuiesorpaMmma.
*OTHOIICHHUE TUIOMIAICH TPEYTOJBbHUKOB C OOIIMM OCHOBaHUEM
WK 00IIeH BBICOTOM.

Brruuciienue 1uiomazei cliokHeIx (Guryp yepes pazOueHue Ha
YacTH U JIOCTPOEHHUE.™

[Tnomanu ¢puryp Ha kier4aToi Oymare.

[Tnomaau nogo6HbIX Guryp. Beraucnenue miomazaei. 3axaqn ¢
NPaKTUYECKUM COJIepKaHueM. *PeleHue 3agad C MOMOIIBIO
METO/1a BCIOMOTaTeIbHOM miomaam.™

OgianeBaTh NMEPBUYHBIMH TPEACTABJIEHUAMH 00 oO01ei

Teopuu IIomanu (Mepsl), (opMyJIMpPoOBaTH CBOWCTBA
IUTOIIA ¥, BBISICHSTH X HATJISIIHBIA CMBICII.

[Ipumensts  ¢opmMynasl  MJOHmIATU  HapaiesorpaMMma,
TPEYroJbHUKA, Tpamemud C OHOpPO Ha CIPaBOYHYIO
uH(pOPMALIHIO.

IIpumensTh bopMyIbI IUIOLIAN BBIITYKJIOTO

YEThIPEXYTOJbHUKA YEPEe3 JUArOHAM U YroJl MEeXKIy HUMHU C
OIOPOH Ha CIIPAaBOYHYIO HH(POPMAIHIO.

Haxoauth 1miomaau Guryp, u300pakEHHBIX HA KJIETYaTOU
OyMmare, HCIOJIL30BaTh Pa30MEHIE HAa YacTU U JOCTPOCHHE.
Pa3oupars npumepnl HCIOIB30BAHUSA BCIIOMOIaTEJIBHOU
IUIOLIAM JJI PELICHUS] TEOMETPUYECKUX 3a/1a4.

Haxoguthe 1utomamu monoOHbIX ¢uryp ¢ omopod Ha
CIPaBOYHYIO HH(OPMALIHIO.

BoIuncasTh IUIOMIAAA PA3IMYHBIX MHOTOYTOIBHBIX (PHUTY.
PemaTp 3a1aum Ha TUIONIA/1b C IPAKTUYECKUM COJIEpKaHUEM
I10CJIE COBMECTHOI'O aHAJIU3A.

Teopema
Iudgaropa u
HaYajIa
TPUTOHOMETPHUH
(10 9)

Teopema Ilucaropa, e€ noka3aTenbCTBO M IPUMEHEHHE.
O6parnas Teopema [Tudaropa.

OmnpeneneHue TPUTOHOMETPUYECKUX (YHKIMI ocTporo yria,
TPUTOHOMETPUYECKHE  COOTHOWICHHWSI B  MPSIMOYTOJHHOM
TpeyrojibHuKe. OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO.
CooTHOIIEHNST ~ MEXIY CTOPOHAMH B  TIPSMOYTOJBHBIX
TpeyroJibHUKax ¢ yriaamu B 45° u 45°; 30° u 60°.

®opmynupoBate Teopemy lludaropa, mcmoab3oBarh €€ B
MPAKTUYECKUX BBIYUCITICHHSIX.

Bragets mOHATHSIME TPUTOHOMETPUUYECKUX (DYHKIIUNA OCTPOTO
yTia, MPOBEePATh UX KOPPEKTHOCTD.

BbIBOAUTHL ~ TPUTOHOMETPUYECKHE  COOTHOLIEHHS B
MPSIMOYTOJIBHOM TPEYTOJIBHUKE C OMOPOM Ha CIPABOYHYIO
UH(OPMALIHUIO.

HccaenoBarh  COOTHOIICHHST  MEXKAY  CTOPOHAMH B

MPSIMOYTOJIBHBIX TPEYTOJIbHUKAX ¢ yriaamu B 45° u 45°; 30° u
60° ¢ HanpaBJISIONIEH TOMOIIBIO.

Hcnoan3oBars  (GOpMyNIbl  OpPUBEACHUS U
TPUTOHOMETPHUUECKOE TOXKIECTBO JIJIsl HAXOXKICHUS
COOTHOIIEHUI MEXAy TPUTOHOMETPUYECKUMHU (QYHKIUSIMU
Pa3IMYHBIX OCTPBIX YIVIOB C ONOpPOM Ha CHPaBOYHYIO
uH(pOpMaIHIO.

OCHOBHOC




IIpuMeHSAITh MOITYYCHHBIE 3HAHUS U YMECHMs NPU PEIICHUU
MPaKTUYECKUX 3a1ad (MpuU HEOOXOAUMOCTH C OINOpOM Ha
QJITOPUTM IPaBUIIA).

3HAKOMHTBCH C HCTOPUEH PA3BUTHS FEOMETPUH.

Yriasl B BnircaHHbBIE M LEHTPAIBHBIC YTIJIbI, YTOJI MEXIY KacaTeJbHON U | MOpMYJIHPOBATh OCHOBHBIC OIIPENEICHUS, CBS3aHHBIE C

OKPYKHOCTH. XOpI0H. yriamu B Kpyre (BIIMCAHHBINA yroJl, HEHTPAIbHBIN YIog).

Bnucannsbie VYTiel MeXAY XOpIaMU U CEKYIUMHU. HaxoauTh BNUCaHHbBIC YIJIbI, ONMPAIOIIUECS HA OAHY AYTY,

U ONHCAHHBIE BnucanHble U onucaHHbBIE YETBIPEXYTOJIBHUKHU, UX MPU3HAKU U | BBIYMCIASTH YIJIbl C IOMOLIbIO TEOPEMBI O BIMCAHHBIX YIJIaX,

YeThIPeXyroJbHUK |CBoMcTBa. IIpuMeHeHMe HTHX CBOWCTB IpU  PELICHUM |TEOPEMBI O BIIMCAHHOM YETBIPEXYTOJIBHUKE, TEOPEMBI O

. F€OMETPUUECKUX 3ajau. LHEHTPaJbHOM yIJI€ IpPU HEOOXOAMMOCTH C BHU3yaJlbHOU

KacarteabHbie B3auMHoe pacnonoxeHue JByX OKpyxkHocTed. Kacanue |onopoii.

K OKPY’KHOCTH. OKPYXHOCTEH. HcceaenoBarhb, B TOM YUCIIE C TOMOIMIBIO IIM(PPOBBIX PECYPCOB,

Kacanne BIIMCAHHBIEC U ONMCAHHBIC YETHIPEXYTOJIBHUKH, BHIBOAUTH UX

OKpYKHOCTeH CBOIMCTBA U MPU3HAKHU IIOCJIE COBMECTHOTO aHAIM3a.

(13 v) Hcnoab30BaTh 3TH CBOMCTBA M NPU3HAKU IIPU PELICHUU
3ajad.

IToBTOpEHME, [ToBTOpEHNE OCHOBHBIX MOHATMM M METONOB KypcoB 7 u §|PemaTh 3agauum Ha NMOBTOPEHUE, WUIIOCTPUPYIOIIME CBS3U

00o01eHne KJIacCOB, 0000111eHNE 3HAaHUM. MEX/1y pa3IMYHBIMU YaCTAMHU Kypca.

3HAHUM

(44)

9 kaacc (He MeHee 68 )

Ha3Baunmue
pasneina (Tembl)
Kypca (4uciao

OcHoBHOE coaepKaHHe

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4YAKIIHNXCS

4acoB)
Tpuronomerpusi. |OmnpeneneHne TpUroHOMETpHUUECKUX (GyHKIMI yriaoB ot 0° mo|dopMyaupoBaTh  omnpeaejeHUsi  TPUTOHOMETPHUECKUX
Teopembl 180°. Kocunyc u cHHYC OpsAMOro W Tymoro yria. Teopema|dyHKIUI TyHnbIX M MPSMBIX YIJIOB C BU3YaJIBHOH OIMOPOW.

KOCHHYCOB U

KocuHycoB. (O0o0OmEHHAsE) Teopema CHHYCOB (C paamycoMm

®dopMyInpoBaTh TEOpPEMY KOCHHYCOB U TEOPEMY CHHYCOB (C




CHHYCOB. OMKMCAHHOI OKpY>kHOCTH). HaxokeHue JUIMH CTOPOH U BEIMYUH | paJILyCOM OIMHCAHHON OKPY>KHOCTH).
Pemenue YIJI0B TPEYTOJIBbHUKOB. Pemiatp TpPEyroJibHUKM C OMOPOM HA aITOPUTM Y4YEOHBIX
TPeYrojibHUKOB ®opmyna MmIomaa TPEYrojJbHUKA Yepe3 JABE CTOPOHBI U YIoJl | IeHCTBUH.
(16 v) Mexay HuMu. @opMyria IIomaau 4eTbIpEXYrojbHAKA Yepes ero | Pemare nmpakTudyeckue — 3a/1aud,  CBOAsSIIUEC K
JUArOHAJIN U YTOJl MEX]Ty HUMHU. HAXO0K/IEHUIO PAa3JIMYHbIX 3JIEeMEHTOB TPeyroJbHHKA.
[IpakTUueckoe MPUMEHEHUE JOKA3aHHBIX TEOPEM.
IIpeodpasoanue |*[lonsTHe 0 MpeobpazoBaHUU MOJOOUS. OcBauBathb MOHsATHE npeobpazoBaHus noxoous.
noxoous. CoOTBETCTBEHHBIE HJIEMEHTHI MTOI00HBIX QUTYD. HccaenoBarh OTHOIICHHE JTHHEHHBIX JIEMEHTOB GUTYp TPU
MeTpuueckue Teopema 0 TPOU3BEACHUU OTPE3KOB XOpJ, Teopema o |mpeoOpasoBanuu nonodus. HaxoauTs mpuMepsl monodus B
COOTHOLIIEHUA B IIPOU3BEIEHUN OTPE3KOB CEKYyIIHMX, TEOopeMa O KBaJApaTe |OKpYKaroule 1eHCTBUTENIbHOCTH.
OKPY:KHOCTH KacaTenbHOU. [I[puMeHeHne B pelieHnu reOMeTpUIecKiX 3a1a4.™ | *BoIBOAUTh METPUUECKHE COOTHOLICHHS MEXAY OTpe3KaMu
(10 u) XOpZl, CEKyIIMX M KacarellbHbIX C MCIIOJb30BAHUEM
BIIMCAHHBIX YIJIOB U MOJOOHBIX TPEYTOJILHUKOB.
Pemath reoMeTrpuuecKHMe 3aJadyd M 3aJadyd U3 peajbHOU
YKU3HU C UCIIOIb30BAHUEM MOI00HBIX TPEYTOJbHUKOB. ™
BekTopsl OnpeneneHue BEKTOPOB, CJIOKEHHE M Pa3HOCTb BEKTOPOB, | Acmoab30BaTh BEKTOPbl KAaK HAIPaBJIEHHBIE OTPE3KH,
(12 9) YMHOKEHHUE BEKTOpPA Ha YUCIIO. HCCJIeI0BATH reOMETPUYECKUN (nepemereHue) U

Pu3NYEeCKUl ¥ TEOMETPUYECKUI CMBICII BEKTOPOB.

Pa3znoxenue BEKTOpa IO ABYM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopaunatsl BekTopa.

CkaysipHOE TPOM3BEJNEHHE BEKTOPOB, €ro INPUMEHEHHE IS
HAaXOK/JCHUs JUIVH U YIJIOB.

Pemenue 3a1a4 ¢ MOMOIIBIO BEKTOPOB.

IIppuMeHeHne BEKTOPOB JUIsl PEIICHWS 3aJad KUHEMATHKH H
MEXaHUKH.

¢dbuzndeckuii  (Cuiia) CMBICTBI
BOIIPOCHBIN IUJIaH.

3HaTh omnpeaejJeHUsi CyYMMBl W Pa3HOCTH BEKTOPOB,
YMHOKECHHS BEKTOpa Ha 4UCIIO, HCCJIe10BATh
reOMEeTPUUYECKUN U PU3NYECKUIN CMBICIIBI 3TUX ONEpaIUi.
Pemate reomerpuyeckue 3aJadyd ¢ MCIOJIb30BaHUEM
BEKTOPOB.

PackaaapiBaTh BEKTOP 110 IBYM HEKOJUIMHEAPHBIM BEKTOPAM.
Hcnoab30BaTh  CKaISIPHOE  NPOU3BEIACHUE  BEKTOPOB,
BbIBOJIMTH €I'0 OCHOBHBIE CBOMCTBA.

BbIyucasTs CyMMy, pPa3HOCTb U CKaJsIPHOE IPOU3BEIECHUE
BEKTOPOB B KOOpAMHATAX.

IIpuMeHSITh CKAIAPHOE MPOMU3BENCHHUE I HAXOXKIACHUS
JUIMH U YTJIOB.

BEKTOpPOB C OIIOpPOM Ha




JexapToBbl JlexapTOBbI KOOPINHATBI TOUEK HA IUIOCKOCTH. OcBauBaTh NMOHATHE NPSIMOYTOJBHOM CUCTEMbI KOOPAMHAT,
KOOpAMHATBHI  Ha|*YpaBHeHHe NPAMON.* YTIIOBOH KOA((HUIMEHT, TAHTCHC YIJa |IeKapTOBBIX KOOPAMHAT TOUKH.
IUVIOCKOCTH HAKJIOHA, IapaJUIC/IbHBIE U NIEPICHAUKYIIAPHBIC IPIMBIE. HccnenoBath ypaBHEHUE NIPSMOM M OKPY>KHOCTH C OIIOPOM Ha
9 ) VYpaBHeHHe OKpyX HOCTU. HaxoxJIeHne KOOpAMHAT TOYEK |BOIPOCHBIM IJIaH.
IIEPECEYCHMS OKPYKHOCTH U IIPSIMOM. HaxonuTs LeHTp U painyC OKPYKHOCTH 110 €€ yPaBHEHHUIO.
Meroza KOOpAUHAT IIPU PELICHUU T€OMETPUYECKUX 3a1a4. PemaTh 3a1a4n Ha HAXOKIEHUE TOYEK [IEPECCUCHUS IIPSIMBIX
Hcnonp30BaHne METOA KOOPAMHAT B IIPAKTHYECKUX 3a7a4ax Y OKPY>KHOCTEM € MOMOLIBIO METOZA KOOPIANHAT.
Hcnoab30BaTh CBOWCTBA YIJIOBOTO KOA(QUIMEHTA MPSIMOM
IPU pEUICHUH 3ajad, I ONPEACIICHUS PaCIONIOKCHUS
IPSIMOIA.
IIpuMeHATH KOOPAMHATHI IIPU PELIEHUU T'€OMETPUYECKUX U
IIPaKTUYECKUX 3a7ad, Ui IIOCTPOCHHsS MaTEeMaTUYECKUX
MoJieneil peanbHbIX 3a/1a4 («MEeTO KOOPAMHATY).
[Monb30BaTbest UL INOCTPOECHHST W MCCIEAOBAaHUU
U(PPOBBIMU pPECypCaMHu.
3HAKOMHTBCS € MCTOPUEH Pa3BUTHs T€OMETPUU
IIpaBuabHbIE IIpaBunbHBIC MHOTOYI'OJIBHUKH, BBIYMCIIEHHE HX 3JIEMEHTOB. | DOpMy/JIMpoOBaTh oIpezeiieHue IIPaBUIBHBIX
MHOTOYIOJIbHUKU. |YUHUCIIO 7T W JIuHa OKpYXHOCTU. JIMHA IyrM OKpPYXHOCTH. | MHOTOYTI'OJBHUKOB, HAXOAUTh UX JIEMEHTHI.
Jiamnna Pannannas mepa yria. I[Honb30BaTHCHA OHATUEM JIIMHBI OKPYKHOCTH, BBEAEHHBIM C

OKPY:KHOCTH H
IJIOIAJAb Kpyra.

[Tnomanp kpyra M €ro 3JIE€MEHTOB (CEKTOpa M CETrMEHTa).
Boruncnenue miomazneit puryp, BKIIOYAIOIMINX JIEMEHTHI KpyTa.

MOMOIIBIO  MPABWJIBHBIX MHOTOYTOJIGHUKOB, OMNPeNeasiTh
YHCIIO 7T, JJIMHY AYTH U paJIdaHHYI0 Mepy yrIia 1o oopasity.

Bbrunciienue IIpoBoanTh Mepexox OT paJuaHHON MepHI yIya K rpagayCHON
Ioaaen 1 Hao0OpOT 10 BU3yaJIbHOM omope.
8 4) OmnpeneasaTs MII0IIALb Kpyra.
BoiBoauTth dopmyasl (B IpagyCHOM U paguaHHON Mepe) s
JUIMH JyT, IUIOIIAJEH CEKTOPOB M CETMEHTOB C OIOPOM Ha
BOIIPOCHBI IIJIAH.
BoruncasaTe 1wiomanu (uryp, BKIIOYAIONUX DIEMEHTHI
OKPYXHOCTH (Kpyra) ¢ OOpOi Ha CIIPaBOYHYIO0 HH(POPMAIHIO.
HaxoauTp mionaam B 3aa4ax peajbHON KU3HU.
JABuxennst *TlonsiTHe O ABMIKEHUH TUIOCKOCTH. Pa3zoupars  npumepbl,  WUIIOCTPUPYIOLIUE  IOHATHUSA
IVIOCKOCTH [TapannenpHbIi epeHoC, MOBOPOT U CUMMETpHUsi. OCH U LEHTPHI | IBUKEHHUS, LIEHTPOB U OCEH CUMMETPHHU.




(64)

CUMMETPHH.
[Tpocreiire npUMEHEHNUs B PELLIEHUH 3a7a4™.

@DopMyJIHPOBATH OIPEICICHUS I1apalIeIbHOrO IEepeHoca,
IIOBOPOTa M OCEBOM CHMMETPUU C BHU3YaJIbHOM OIIOPOM.
HaxoauTh HENOJIBUKHbIE TOUKHU 110 00pasily.

HaxoanTh IEHTPHI U OCH CUMMETPUI TpocTeHInX Guryp mo
obpasiry.

*TIpuMeHATHh apajUIeIbHbI MEPEHOC U CUMMETPHUIO IIpU
pelLIeHNH FeOMETPHUECKUX 3aJau (pa3ouparb IPUMEPHI).
Hcnoab30BaTh 17151 HOCTPOCHUS U UCCIIEIOBAaHUIN IU(PPOBBIE
pecypchL.*

I[MoBTOpEHUE,
00001IeHME,
cucTeMaTu3anmsi
3HAHHH

(7 9)

[ToBTOpeHNE OCHOBHBIX TOHSATHH W METOIOB KypcoB 7—9

KJIacCOB, 0000I1IeHUE U CUCTEMAaTH3alMs] 3HAHUH.

[Ipocreiimme reomeTpuveckue QUTYpsl HW HMX CBOWCTBA.
H3mepeHne reoMeTpu4eCcKiuX BEJIUYHH.

TpeyroybHUKA.

[TapannenbHble U IEPIIEHUKYJIISPHBIE MTPSIMBIE.

OxkpyxkHOCTb M Kpyr. I'eomerpuueckue MHOCTPOEHUS. YTIbl B
OKpPY)KHOCTU. BrnucanHble W ONHMCaHHBIE  OKPY>XHOCTHU
MHOTOYT'OJIbHUKOB.
[IpsimMast 1 OKpY>KHOCTb.
YUeThIpEXYroJIbHUKY.
YEeTHIPEXYTOJIbHUKHU.
Teopema Iludaropa u Hauana TpuroHomeTpun. Pemenne oOnmx
TPEYrOJIbHUKOB.

[TpaBuIIbHBIE MHOTOYTOJIBHUKH.

[TpeoOpa3zoBanus miockoctu. Jpmwxkenus. [Togoobue. Cummerpus.
[Tnomans. Berancnenue miommaaei. [1nomanu mogoOHbIX huryp.
JlexapToBbI KOOPAMHATHI HA TUIOCKOCTH.

BekTopbl Ha IIOCKOCTH.

Bnucannsie n OITMCaHHBbIC

OnepupoBaTh noHsiTUAMHU: (UTYypa, TOUKa, IpsMasi, yroi,
MHOTOYTOJIbHUK, PpaBHOOEIPEHHBII W  PaBHOCTOPOHHUI
TPEYrOJIbHUKH, MPSIMOYTOJIbHBIN TpPEyroJIbHUK, MEINaHa,
OuccekTpuca M BBICOTa TPEYrOJIbHUKA, Hapajjiesorpam,
poMO, MNpsSMOYrOJBHUK, KBajpar, Tpamelus; OKPY>KHOCTb,
KacaTeJbHas; paBeHCTBO M M0J00KHe (PUryp, TPeyroJbHUKOB;
NapajuleIbHOCTh M MEPIEHIUKYJISIPHOCTh NPSMBIX, YIOJ
MEXIy NpPAMBIMH, CHMMETPHS OTHOCUTEIBHO TOYKH U
NpsIMOM; JJIMHA, PAcCTOSHME, BEJIWYMHA YIJIa, IUIOLIAb,
HEPUMETP.

Hcnonb3oBars  ¢opmyabl: 1nepumerpa M IUIOHIAAU
MHOTOYI'OJIbHUKOB, [UIMHBI OKPYXXHOCTH M IUIOIIAIH KpyTa,
00BEMa MPSAMOYTOJIBLHOTO MapaJljiesienumnesaa.

OnepupoBaTh MNOHATHSAMH: IPSAMOYIOJbHas CHUCTEMA
KOOpJIWHAT, BEKTOP; MCNOJAb30BaTh JOTH IOHATHS A
IPEJCTaBICHNs JaHHBIX U PEUICHMs 3a/1ad, B TOM YHCIE U3
JIPYTUX Y4EOHBIX MTPEIMETOB.

Pemiate 3ajaum Ha TOBTOPEHHE OCHOBHBIX IIOHATHUH,
WUTIOCTPAIMIO CBSI3eH MEXIy pa3lUYHBIMU YacTAMHU Kypca.
Boi0upaTs MeTo U1 pELLIEHNUS 3aa4u.

PemaTh 3a7a4u 13 MOBCEAHEBHON KHU3HU.




TEMATHUYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA»
(10 TOJAM OBYYEHUA)

7 kaacc (He menee 34 )

Ha3Banmue
pa3aeJia (TeMbl)
(umncy10 Yacon)

OcHoBHoOe cogepkaHue

XapaKTepl/ICTI/IKa HEATCJIbHOCTH Oﬁy‘lalOIIII/IXCﬂ

IIpeacraBienne [IpencraBnenue naHHbIX B Tabmumax. Ilpaktuyeckue | OcBamBaTh  Ha  0a30BOM  yYpPOBHE  CHOCOOBI
AAHHBIX BBIUMUCICHUS 1O TaOJMYHBIM JIaHHBIM. VI3BlneueHue W | MpEACTaBICHUS CTATUCTMYECKUX JaHHBIX U YHCIIOBBIX
(7 9) UHTepHpeTanus TaONWYHbIX JaHHBIX. [IpakTuueckas paboTra | MaccMBOB € IOMOLIbIO Tabaul M JUarpamMm ¢
«Tabnuupy. UCIOJIb30BAHUEM  aKTyaJbHbIX M BaXKHBIX JaHHBIX
I'papuueckoe mnpeacraBieHHE [aHHBIX B BHJE KpPYroBbIX, | (zemorpaduyeckue JIaHHBIE, IIPOU3BOJICTBO
CTOJIOMKOBBIX (CTOJIOUATHIX) AUarpamMm. UTeHHEe ¥ TOCTPOSHUE | TMPOMBIIIICHHON M CEebCKOXO3SHCTBEHHOW IPOIYKIIHH,
nuarpamm. [IpumMeps! nemorpaduyeckux 1uarpamm. 0O0I11eCTBEHHbIE U IPUPOHBIC SBICHHUS).
[IpakTuueckas padota «/uarpamMmbry. N3yuyatp MerToabl paboThl ¢ TaOIMYHBIMM U
rpaMUecKuMH TPEJCTABICHUSMHU JAHHBIX C IOMOIIbIO
IU(POBBIX PECYpCOB B XOJ€ MNPaKTHUECKUX padboT (c
HaMpaBJIsIoONIEi TOMOUIBIO).
OnucaresbHast Yucrnossle Habopel. CpenHee aprupMeTndeckoe. OcBauBaTh Ha 0a30BOM YpOBHE NOHATHA. YUCIOBOH
CTATHCTHKA Menauana yurcioBoro Habopa. Y cTOIUYMBOCTh ME/IUAHBI. Habop, Mepa IEeHTpalIbHON TEHJEHIMH (Mepa LIeHTpa), B
84) ITpakTuyeckas padora «CpeaHue 3HaUCHU. TOM YHCJIe CpeHee apu(mMeTnieckoe, MeinaHa.

Haubonbiiee u HauMmeHbIlee 3HAYEHUs YUCIOBOrO Habopa.
Pazmax.

OnuchiBaTh CTAaTUCTUYECKHE JaHHbBIE C IOMOIIBIO
cpeaHero apupMeTHYecKoro U Meauansl. Pemars 3agaun
(c UCroNIb30BaHMEM 3pUTENIBHOM HATJISIAHOCTH  W/WIH
BepOAIbHOM OMOPBHI)

HN3yyarh cBOMCTBA CPEIHUX, B TOM YKCIIE C ITOMOIIBIO
U(PPOBBIX PECYpPCcOB, B XOJ€ MPAKTUYECKUX paboT, (c
HaIPaBJISAIONICH TOMOIIIBIO).

OcBauBaTh Ha 62a30BOM YpPOBHe MOHSITHS: HAaUOOJIbILIEE
Y HaMEeHbIllee 3HaYeHHsI YUCIIOBOTO MAacCHBa, pa3Max.




Pemath 3aJa4YM Ha BI>I60p croco0a onucaHus JaHHBIX B
COOTBECTCTBHUH C HpHpOl[OfI JaHHBIX u neiaIsaMu
Hncciacag0oBaHus C HaHpaBHﬂIOIHCﬁ IIOMOIIIBIO.

Cayuaiinas
H3MEHYNBOCTH
(69

*Cny4daiiHas ©”3MEHUYMBOCTh (TIpuMepbl). YacToTa 3HAYCHUH B
MacCUBE JaHHbIX. [ pynmnupoBka. ['ucrorpaMmsl.
[IpakTuueckas pabora «CiydaiiHas U3MEHYUBOCTb». ™

*OcBauBaTh MOHSITHS: YacTOTa 3HAYEHHII B MAacCUBE
JIAHHBIX, TPYIIIUPOBKA TAHHBIX, TUCTOTpamMMa.

CTpouTh rucTOrpaMMbl o o0pasiy

OcBauBaTh rpadUyecKue MPeACTaBICHUS PA3HBIX BUJOB
CIIy4aifHOH H3MEHYMBOCTH, B TOM YHCJIE C IOMOIIbIO
IU(POBBIX PECYPCOB, B XOJI€ MPAKTHYECKON paOOThI. ™

BBenenue B
Teopuio rpagos
(4 9)

*T'pad, Bepmuna, pedpo. [IpeacraBieHne 3aaun ¢ MOMOIIBIO
rpada. CreneHp (BaJEHTHOCTh) BepliuHbL. Yucino pébep u
cymmapHasi creneHb BepiuH. llens u nuki. [lyte B rpade.
[Ipencrasnenne o cBszHocTu rpada. O6xon rpada (iinepos
nyTh). [IpencraBnenue 00 opueHTUPOBAHHBIX Tpadax.™

*OcBanBaTh NoHATHA: Tpad, BepmuHa rpada, pedpo
rpada, cTerneHp (BAICHTHOCTh BEPIITNHBI), IIETTb U K.
OcBauBaTh NOHSITHA: NyTb B rpade, 3HIEpoB MyTh,
00xox rpada, OpueHTHPOBAHHBIN Tpad.

OO0cy:k1aTh pelleHHe 32241 HAa IOUCK CyMMBI CTEIIEHEN
BepIINH Tpada, Ha MOUCK 00xoxa rpada, Ha TOUCK IMyTel
B OPUEHTHPOBAHHBIX Ipaax ¢ HampaBJIAIOUIEH MTOMOUIBIO.
OcBauBaTh €nmocoO0bI TPEACTABICHHUS 3aJlad U3 Kypca
anreOppl, TEOMETPUU, TEOPUH BEPOSATHOCTEH, APYTUX
IpeIMETOB C MOMOUIbI0 TIpadoB (KapThl, CXEMBI,
AIIEKTpUYECKUE IeNH, (YHKIIMOHAIbHBIE COOTBETCTBUS)
Ha npuMepax. *

BepositHOCTB M
4acToTa
CJIy4aiiHOT 0
coObITHS

49

*CryyailHblil ONBIT M ciay4ailHoe coObiTue. BeposTHOCTH U
gacToTa COOBITUS. Poib MajoBEpOSTHBIX M IMPAKTUYECKH
JIOCTOBEPHBIX COOBITHI B MpUpoje U B oOmecTBe. MoHeTa u
urpajabHasi KOCTb B TEOPUHU BEPOSTHOCTEH.

[IpakTnueckas paborta «Hacrora BeIageHus opiaay.™

*OcBanBaTh MOHSITHS: CIy4YalHbII ONBIT U CiIy4ailHOE
COOBITHE, MAJIOBEPOSATHOE U TNPAKTHUECKH JIOCTOBEPHOE
coOBITHE.

M3yyaTh 3HAYMMOCTb MAaJOBEPOSTHBIX COOBITUH B
npupoae W oOIIecTBe Ha BaXKHBIX MpHMepax (aBapuw,
HECYaCTHBIE cilyJau, 3amuTa NIEPCOHAILHOMN
uH(popMalnu, nepeaayda JaHHbIX).

M3yuaTh poib KJIACCUYECKUX BEPOSTHOCTHBIX MOZAENEH
(MOHeTa, UrpajgbHasi KOCThb) B TEOPUU BEPOSTHOCTEH.
Ha6monaTth W M3y4yaTrhb 4YacTOTY COOBITHH B IPOCTHIX




HKCIIEPUMEHTaX, B TOM 4YHCIIE C MOMOIIbIO LU(POBBIX
PECYpCOB, B X0J1€ MPAKTUYECKON pabOTHL. ™

0O000menue,
KOHTPO.JIb
(549)

[IpeacraBnenne  nanHbix.  OmnucaTelbHass  CTaTHCTHKA.
BeposiTHOCTB cityuyaliHOTO COOBITHSI.

IloBTOpPSITH H3YyYEHHOE U BBICTPAUBATH CHCTEMY
3HaHUM.

PemaTh 3a1a4un Ha IpeICTABIICHUE U ONUCAHUE JAHHBIX C
MOMOIUIbI0 M3YyYEHHBIX XapaKTEPUCTHK C HampaBISIOLICH
MTOMOIIIBIO.

Obcyxnarb npuMepbI CITy4alHbIX COOBITHH,
MaJIOBEPOSATHBIX U MTPAKTUUECKH JOCTOBEPHBIX CIIyYaAMHBIX
COOBITHIA, UX POJIU B MPUPOE U KUZHU YETIOBEKA

8 ki1acc (He menee 34 4)

Ha3zBpanue
pasaesa (TemMbl)
(4mMcy10 YacoB)

OcHoBHOE€ CoAECpPKaAHUC

XapaKTepnchca HECATCJIbHOCTH oﬁyqammnxca

IloBTOpEHME
Kypca 7 kiacca
CR))

[IpencraBnenne  manHbix.  OmmcaTenbHas  CTaTHCTHKA.
Crnyuaitnas u3mMeHYnBOCTh. CpelHue YUCIOBOT0 Habopa.
Cryuaitasie coobsiTrsi. BepositHocTr u wactotsl. Kitaccuueckue
MOJEJIM TEOPUH BEPOATHOCTEN: MOHETA U UTPaIbHAsL KOCTb.

IloBTOPSITH M3y4YEHHOE U BBICTPAMBATL CUCTEMY
3HaHUM.

Pemiate 3agayu (o0 BH3YyaJbHOl  omope) Ha
NPEACTABICHUE M OINKMCAHME JAaHHBIX C IIOMOIIBIO
M3YUYEHHBIX XapaKTEPUCTHK.

Pemars 3amaum (Mo BH3yaJdbHOHW omope) Ha
IIPEACTABJIICHUE TPYIIIAPOBAHHBIX JAHHBIX M ONMCAHUE
CIIy4allHON U3MEHUYUBOCTH.

Pemiate 3agayu (Mo BH3YyaJbHOl  omope) Ha
OTpeieIeHne YacTOThI CIyYalHbIX COOBITHI, 00CYyKIeHNE
MPUMEPOB  CIIYYaWHBIX COOBITHI, MaJOBEPOSTHBIX |
MPAaKTUYECKH IOCTOBEPHBIX CIIyYalHbBIX COOBITUH, UX POJIU
B IIPUPO/JIE U )KU3HU YEIIOBEKA.

OnucareanHas

*Otknonenus. Jucnepcus uncnoBoro Habopa. CraHgapTHoe

*OcBauBaTh NOHSTHA: JHUCIEPCHs W CTaHAAPTHOE




CTATHCTHKA. OTKJIOHEHHE YHMCIIOBOT0 Habopa. JlnarpaMMsl paccenBaHus.™ OTKJIOHEHHUE, MHCIIOJb30BaTh O3TH XapaKTEPUCTUKU IS
PacceuBanue ONMCAHUS PACCEUBAHUSI JTAaHHBIX.
JaAHHBbIX Y4yacTBOBaTh B 00CYKIE€HHH TMNIOTE3bI 00 OTCYTCTBUU
49) WJIM HAJIMYUHU CBSI3U 110 arpaMmaM pacCeuBaHUs.
CTpouTh JAMarpaMMbl pacCeMBAaHUS IO HMEIOIIUMCS
JJaHHBIM, B TOM 4YMCJIE€ C IIOMOIIbIO KOMIIbIOTEpA (Iocie
COBMECTHOTI'O aHajIu3a).™
MHuo:kecTBa MHoxecTBO, MoaAMHOXkecTBO. Onepanuu HaJ MHOXecTBaMH: | OcBamBaTh MOHSTHS: MHOXECTBO, 3JIEMEHT MHOKECTBA,
4 9) oObeIUHEHNE,  TepecedeHue,  jomonHeHne.  CBOMCTBAa | MOJMHOXKECTBO.
ornepanui HaJl MHOECTBaMHU: NepPEMECTUTENIbHOE, | BBIMOJHATH onepanumn HaJl MHO’KECTBaAMU:
COYETaTENIbHOE, PACTIPEAEIUTENBHOE, BKIOUECHHUS. 00beAMHEHNE, TIEpeceYeHHE, JOOJIHEHUE (110 00pa3ily).
I'paduueckoe npenacTaBaeHNe MHOXKECTB. Hcnoab3oBaTh CBOMCTBA: NIEPEMECTUTEINIBHOE,
COUeTaTeNIbHOE, paclpeAeNuTebHOe, BKIOYEHUS (C
HCIIOJIb30BAaHUEM BU3YaJIbHOM OIOPBI).
Hcnogab3oBaTh Tpaduueckoe NpeACcTaBICHUE MHOXKECTB
IPU ONMCAHUHU pPEAJbHBIX IPOLECCOB M SBJICHUH, IpPU
pEIIeHNN 3a/1a4 U3 APYTuX Y4eOHBIX MIPEIMETOB U KypCOB
(c UCTIOIb30BaHUEM BU3YAJILHOM OMOPHI).
BepositHocTh DneMeHTapHbIe COOBITHSL. Cnyuaiinbie coObiTus. | OcBamBarh Ha  0a30BOM  YPOBHe  NMOHATHSL:
cIy4aiHOro bnaronpusTcTByomue sneMeHTapHble COOBITUS. BeposTHOCTH | ayieMeHTapHOe COObITHE, CilydaifHOe COOBITHE Kak
co0bITHA coObITUH. OmNbBITEI C PABHOBO3MOXXHBIMU 3JIEMEHTAPHBIMU | COBOKYNHOCTh  OJAronpUsTCTBYIOIIMX  3JIEMEHTapHBIX
(649) coObITHsIMH. Ciy4aiiHbli BBIOOD. COOBITHI, PABHOBO3MOXHBIE FIEMEHTAPHBIE COOBITHS.

[TpakTrueckas padota «OMBITHI C PABHOBO3MOKHBIMU
AIIEMEHTAPHBIMU COOBITUSIMUY.

PemaTh 3a7a4M Ha BBIUKCIECHHUE BEPOSATHOCTEN COOBITHIT
MO0 BEPOATHOCTSIM JJIEMEHTAPHBIX COOBITHH CIIy4aiiHOTO
ombITa (C MCIOJIb30BAaHUEM 3PUTEIBHONW HATJSTHOCTH
U/Win BepOaIbHON OIOpHI).

PemaTh 3a7a4M Ha BRIUHUCIEHHUE BEPOSATHOCTENH COOBITHI
B OINBITaX C PaBHOBO3MOXXHBIMU  3JIEMEHTAPHBIMHU
COOBITHSAMH, B TOM YHCIIC C IOMOIIBIO KOMIBIOTEpPaA (C
UCIIONIb30BAaHUEM  3PUTEIBHONW  HATTSAHOCTH  W/WUIHU
BEepOATHHOM OTOPHI).

IIpoBoauTh, M HM3y4YaThb ONBITHI C PaBHOBO3MOXXHBIMHU




3JIEMEHTAPHBIMHU COOBITUAMU (C UCIOJIB30BAHUEM MOHET,
UTpaIbHBIX KOCTEH, JIpYyTUx MoJieIIei)
B XOJle¢ IpaKTHUYeCKOW paboThl (C HCHOJIb30BAHUEM
BU3YaJbHOU ONOPHI).

BBenenue
Teopuio rpagos
(4 9)

*JlepeBo. CBoiicTBa jJepeBa: €AUMHCTBEHHOCTh  IyTH,
CYLECTBOBAHME BHCAYEH BEPIUUHBI, CBA3b MEXKAY YHCIOM
BepLINH U yncioM péodep. [IpaBuno ymMHOKeHHS. ™

*OcBanBaTh NOHATHSA: JIepeBO Kak rpad Oe3 mukia,
BHCsAYas BepIIMHA (JUCT), BETBb JepeBa, MyTh B JIEPEBE,
JaMeTp JepeBa.

H3yuyaTh cBOMCTBa JepeBa: CyIIECTBOBAHME BHCSIYEH
BEPIIMHBI, CIWHCTBEHHOCTh TYTH MEXAY JBYMS
BEpIIMHAMH, CBSI3b MEX]Y YHCIOM BEPIIMH U YHUCIOM
pedep.

YuacTBOBaTh B 00CY:K/1€HUM pPellleHHs 321a4M Ha [TIOMCK
U TIepEeuuCIIeHUe IyTeld B JIEpeBE, OINpPEIEeIICHUE YHUCIia
BepILUH WK pédep B JAepeBe, 00X0 OMHAPHOTO JIepeBa, B
TOM YHUCJIC C IPUMEHEHUEM TPaBHUIIa YMHOXKEHUS.

Cayuaiinbie
coObITHA
8 1)

*TIpotuBononoxHoe  cobbiTue.  Jmarpamma — Diinepa.
O0benuHeHne W TiepeceueHue coOwbiTHil. HecoBmecTHbIE
cobbiTus. dopmyna crnoxeHus BeposTHocTed. [IpaBuio
YMHOXEHHUSI  BEPOATHOCTEH.  YCIOBHas  BEPOATHOCTb.
HezaBucumbie  coOwiTusa.  IlpencraBienuwe — cmyuyaitHOTO
SKCIIEpUMEHTA B BUJIE JiepeBa.™

*OcBanBaTb MNOHATHA: B3aUMHO IPOTHBOIIOJIOKHBIE
COOBITHSA, OMEpalNK Haa COOBITUSIMH, OOBEAMHEHUE U
nepeceueHre coObITUH, auarpamma Diinepa (Ditnepa—
Benna), coBMecTHbBIE 1 HECOBMECTHBIE COOBITHUS.

H3yyaTh TeopeMbl O BEPOSTHOCTH OOBEIUHEHHUS JIBYX
coObITHH ((POPMYJIBI CIIOKEHUS BEPOSATHOCTEMN).

Y4acTBOBaTh B 00CYKACHHHM PELICHUs 3aJa4d, B TOM
quciie TEKCTOBBIE 3a]aul Ha OIpe/eseHHe BepOsTHOCTEHN
00BbEIMHEHNUS M TIepeceYeHHs COOBITHMH C TOMOIIbIO

YUCIOBOW MpsIMOW, aAuarpamMMm Oinepa, (OpMYyJIbl
CJI0’KE€HHUS] BEPOATHOCTEN.

OcBauBathb TMOHSITHA: IIPaBUJIIO YMHOKECHUS
BEPOSITHOCTEM, YCJIOBHAsi BEPOATHOCTb, HE3aBUCUMBIC
COOBITHSI IEPEBO CIIyYaHOTO OIbITA.

H3yuats cBoiicTBa  (ONpENENEHUsI) HE3aBUCHUMBIX
COOBITHH.

YuyacTBoBaTh B O00CYKACHHMHM pelICHWsl 3aJa4yd Ha




OIpeieIeHNe U UCII0Ib30BAHNE HE3aBUCUMBIX COOBITHUH.
YuyacTBoBaTh B 00CY’KJAeHHHM pelleHWsl 3aJa4yd Ha
IIOUCK BEpPOSTHOCTEH, B TOM YHUCIE YCIOBHBIX, C
HCII0JIb30BAaHUEM JIEPEBA CIIy4allHOT'O OIBITA.™

0O000menue,
KOHTPO.JIb
(4 4)

[IpencraBnenne nanHbIx. OnucatenbHas craTUCTHKA. [padebl.
BepositHOCTB CIIy4aitHOTO COOBITHS. DJIeMEHTHI
KOMOMHATOPHKH.

I[loBTOpSAITH U3Y4YEHHOE U BBICTPAUBATH CHCTEMY
3HaHUM.

Pemath 3aa4u Ha IPEICTABICHUE U ONIMCAHUE JAHHBIX C
HOMOILBIO U3yUYEHHbIX XapaKTEePUCTUK (c
MCII0JIb30BaHUEM BU3YaJIbHOH OIOPHI).

*YuyacTBoBaTh B O0CYKJA€HHHM pelIeHUus:™ 3ajaum C
npuMeHeHueM rpados.

Pemiatp 3agaum  Ha  HAXO0XKIECHUE  BEPOSTHOCTH
CIIy4ailHOro COOBITHS NO BEPOSTHOCTSIM 3JIEMEHTAPHBIX
COOBITHI, B TOM YHUCIIE B OINBITaX C PAaBHOBO3MO>KHBIMU
DIIEMEHTAPHBIMH COOBITUSAMU (C BU3yaJIbHON OMOPON).
*Y4yacTBoBaTh B 00CY:KI€HUH pelleHHA™ 3aJa4yu Ha
HAXOXKJICHUE BEPOSATHOCTEH OOBETUHECHUS U MEPECECUCHUS
COOBITHI, B TOM YHCIIE HE3aBUCUMBIX, C UCIOJIb30BAHUEM
rpa@uyecKkux TMpeACTaBICHUN H JepeBa CIy4ailHOTO
OTIBITA.

*YuyacTBOBaTH B 00CY:KIEHHH pelIeHUsI™ 3aqa4yM Ha
nepevrcieHne KoMOuHanui (4ncia nepecTaHoBOK, Yuciia
COUeTaHMil), Ha HaXOXIEHHE BEPOATHOCTEH COOBITHH C
OpUMEHEeHHEeM KOMOMHATOPUKH, B TOM 4HCIE C
MCIIOJIb30BaHuEM TpeyrosbHuKa [lackans.

9 kinacc (He MeHee 34 4)

Ha3zBanue
pa3neina (Tembl)
(umncy10 Yacon)

OcHoBHOeE cogepKaHHe

XapakTepucTHKA e TeJbHOCTH 00y4al0HXCs




IloBTOpEHUe
Kypca 8 kiacca
(4 9)

[lpencraBnenne  ngaHHbIX.  OmnmcarelbHass — CTaTUCTHKA.
Onepanuu Haa coObITHAME. He3aBUCHMOCTE COOBITHH.

IloBTOpSITH M3y4EHHOE U BBICTPAUBAThH
3HaHUM.

Pematp 3a1aum Ha IPEICTABICHUE U ONIMCAHUE JaHHBIX.
Pematr, 3agaum  Ha  HAXOXKIEHUE  BEPOATHOCTEHN
o0beAMHEHUS U TepecedeHHs] COOBITUH, B TOM 4HCIIE
HE3aBHCHUMBIX, C  HCIOJb30BaHUEM  rpaduuecKkux
MIPEACTABJICHUH U JIepeBa CIIy4YalHOTO OMbITA.

Pemarh 3agaun Ha TepevrclIeHUE KOMOWHAIMK (dymcia
MEPECTAaHOBOK, YHMCJIA COYETAaHUM), Ha HaXOXKJIEHUE
BEPOATHOCTEN COOBITHI € MpUMEHEHNEM KOMONHATOPUKH,
B TOM YHCJIE€ C UCIIOJIb30BaHUEM TpeyroyibHuKa [lackains

cucremy

DJIEeMEeHTBI
KOMOMHATOPUKH
(44)

KomOunatopHoe mnpaBwio yMmHOXeHHMs. IlepecTaHOBKH.
@axTtopuan. CodyeraHus U 4UCIO couyeTaHuil. *TpeyrosbHUK
[Tackas. > [IpakTuyeckas pabora «Bpruucnenue
BEPOSITHOCTEH C MCIIOJIB30BaHMEM KOMOWHATOPHBIX (DYHKITHIA
3JIEKTPOHHBIX TAOIUID.

OcBauBarh Ha  0a30BOM  YPOBHE¢  IOHATHA:
KOMOMHATOpPHOE TNPAaBUJIO YMHOXKEHUS, YIOPAJOYEHHAs
napa, Tpoiika 00beKTOB, IepecTaHOBKa, (pakTOpHal Yucia,
coueTaHHe, YUCII0 COUeTaHu, *TpeyronpHuk [lackansa.™
Pemiate mpocreiilmiMe 3agaum  Ha  IEPEUYMCIICHUE
YHOPSAA0OYEHHBIX AP, TPOEK, IEPEUUCIICHNE IEPECTAHOBOK
U COYETaHMH »HIIEMEHTOB pa3JIM4YHBIX MHOXECTB (110
oOpasiry).

Pemate mpocreiimiue 3aga4M Ha IPUMEHEHHUE YHCTIA
codeTaHuil B anredpe (CoOKpanéHHOe YMHOKEHHE, OMHOM
HrroToHa) (c HampaBSAIONIeH MOMOIIBIO).

Pemiath, mnpumeHsisi KOMOMHATOpPHMKY, 3aJadyd Ha
BBIUHCJICHUE BEPOSTHOCTEH, B TOM YHCIE C IOMOIIBIO
AIIEKTPOHHBIX TaOJHUI] B XOJ€ MPAaKTHUECKOH paboThl (C
BHU3YaJIbHOW ONOPOIA).

I'eomeTpuueckast
BEPOSATHOCTH
(44)

*T'eomerpuueckasi BepoATHOCTb. CiydailHbIN BHIOOD TOUKHU U3
(burypsl Ha IIOCKOCTH, U3 OTPE3KA, U3 JYT'H OKPY>KHOCTH. ™

*OcBauBaTh MOHATHE T€OMETPHUUECKON BEPOSTHOCTH.
YuacrBoBarh B 00CY:KICHHMH pelIeHHUs 3aJa4H Ha
HAaxO0’KJICHNE BEPOSITHOCTEN B ONBITAX, IPEICTABUMBIX KaK
BBIOOp TOYEK W3 MHOTOYTOJbHMKA, Kpyra, OTpe3Ka WIn
JIyTU OKPY’KHOCTH, YUCJIOBOTO MPOMEKYTKA™




HcnbiTanus
bepnyu
64)

UcneiTanue. Ycnex u Heygava. Cepus UCOBITAHUM IO IEPBOTO
ycrexa. Wcnowitanust bepnymnu. BepositHoctn coObiTuii B
cepur  ucneiTannii  bepHymau.  Ilpaktuueckas paborta
«HcnpiTanus bepryim».

OcBauBaTh Ha 0a30BOM YPOBHE NOHSITHUS: UCIIBITAHUE,
AIIEMEHTApPHOE COOBITHE B UCIBITAaHUHU (YCIIEX U HeyAaya),
cepusi UCHBITAaHWM, HACTyIUIEHME MEpBOro ycrexa
(neynaun), cepus ucnbiTauuii bepryim.

Pemiate  mpocreiimiume 3axauM Ha  HAXOXACHHUE
BEPOATHOCTEN COOBITUI B CEpUU UCHBITAHUI 10 IIEPBOTO
ycrexa, B TOM YHuCle C MPUMEHEHHEM (OpPMYIIbI CyMMBbI
reOMETPUUYECKOI Mporpeccuu (C ONopoil Ha CIPaBOYHYIO
nHpopManum).

Pemrate mpocreiilime 3axayd Ha  HAXOXIACHHE
BEPOATHOCTEM  JJEMEHTAPHBIX COOBITUH B  CEpUU
UCIBITaHUN bepHyuM, Ha HAaX0XIEHHE BEPOSTHOCTH
ONPENENEHHOITO0 YHMCIIa YCHEXOB B CEPUM HCIIBITAHUN
bepuysuu (¢ BU3yaJIbHOM OMOpOit).

H3yuyaTh B X01€ NpaKTHYeCKOH PpadoThl, B TOM YHUCIIE C
MIOMOIIBIO HU(PPOBBIX PECYPCOB, CBOMCTBA BEPOSATHOCTH B
cepuu ucnbpITanuil beprym

Cayuaitnas
BeJIMYMHA
(64)

CnyualiHas BeJIMYMHA W PACHPENEICHUE BEPOSTHOCTEM.
MareMartnueckoe OXHJIAHHE U JHCIEpPCUs  CIly4alHOM
BennyuHbl. [IpuMepel MaTreMaTuyeckoro OXXUIAaHUA Kak
TEOPETUYECKOr0 CPETHEr0 3HAYECHUS BEJTUYNHBI.

ITonsaTtue o 3akoHe OonpIIKX yKcen. Mi3MepeHnue BeposTHOCTEH
C oMoMIbo yacToT. [IpuMeHeHne 3akoHa OOIBIINX YHUCEIL.

OcBouts Ha 0a30BOM YpOBHe NOHSATHS: ClydyalHas
BEJINYMHA, 3HA4YECHUE CIIy4anHOM1 BEJINYMHBI,
pacrpeneineHue BEposiTHOCTEM.

HN3yuyats u o0cCy:kaaTh IpPUMEPBI JTUCKPETHBIX U
HEMPEePbIBHBIX CIyYailHBIX BEMYUH (POCT, BEC YETIOBEKA,
YUCJICHHOCTh HACEJIEHUs, IPyTHE N3MEHUYUBBIE BEIINUNHBI,
paccMaTpuBaBIIMECs B Kypce CTAaTUCTHKH), MOJAEIbHBIX
CIy4YalHBIX BEJIHMYMH, CBS3aHHBIX CO CIIy4allHBIMHU
onbITaMu (OpocaHue MOHETBI, HMIPaJbHOM KOCTH, CO
CIIy4ailHBIM BBIOOPOM H T. I1.).

OcBauBath Ha  0a30BOM  YPOBHE¢  NOHSATHA.
MaTe€MaTH4YeCKOe OKMJAHUE CIIy4allHOM BEIWYMHBI Kak
TEOPETUUECKOE CPEAHEE 3HAUCHUE, IUCIIEPCUs CIIy4YallHON
BEJIMYMHBI KaK aHAJIOT JUCIEPCUU YHUCIOBOTr0 Habopa.
Pemiate 3aauMm Ha BBIYMCIEHUE MAaTEMAaTHYECKOTO
OXHMJIAHWS W JHUCIEPCHH  JAUCKPETHOM  CIIy4alHOM




BEJIMYMHBI [0 33JJaHHOMY paclpe/esIeHUI0, B TOM YHCIIe
3aJa4, CBS3aHHBIX CO CTpPaxOBaHUEM M JIOTepesMu (cC
HAIPAaBIIAIONIEH TOMOIIIBIO).

3HAKOMHUTBCS C MAaTEMaTU4YECKUM  OXHJIAHUEM U
JUCIiepCcruell HEKOTOPBIX paclpeiesieHuil, B TOM 4HCIIe
pacrpeeneHus Ciry4aiiHON BEJTMYUHBI «YUCIIO YCIIEXOB)» B
cepuu ucneiTaHui bepHysu.

M3yyaTrh 4YacTtoTy COOBITHS B  MOBTOPSIIOIIUXCS
CIIy4aiHbBIX OMNBITAX KaK CIIy4alHYIO BEIHUUHY.
3HAKOMHUTBCS C 3aKOHOM OoJnbIIuX uucen (B (opme
bepnymnm): mnpu OONBIIOM YHKCIE OMNBITOB 4YacToTa
coObITHSI OJIM3Ka K €r0 BEPOSITHOCTH.

PemaTtsp 3a1a4u Ha U3MEPEHNE BEPOSITHOCTEN C TOMOILBIO
4acToT (C HAIPABJISIOLIEH TOMOIIIBIO).

OO0cyxknaTh poJib 3aKOHA OOJIBIINX YKCE)l B 000CHOBAHUU
YaCTOTHOI'O METO0J1a U3MEPEHMSI BEPOSITHOCTEH.
OOcyxkmaTh 3aKOH OOJBIIMX YHCEN KaK IpOsBICHUE
CTaTUCTUYECKON YCTOMUYMBOCTH B U3MEHUYUBBIX SIBICHUSX,
pONb 3aKOHA OOMNBIIMX YWCENT B TPUPOJIE W B KU3HU

YesoBeKa.
O06o0menue, [IpencraBnenne  paHHbiX. OmnwucarenbHas — craTUcTUKA. | [IOBTOPATH H3YYEHHOE U BBICTPAHBATH CHCTEMY
KOHTPOJIb BepositHocTh CIIy4aliHOTO COOBITHSL. DJIEMEHTHI | 3HaHWl.
(10 v) koMOuHatopuku. CirydaifHble BETUYUHBI U paCIpeIeTICHHUS. PemaTp 3a1a4yu Ha NPEICTAaBICHNUE U ONMCAHUE TAHHBIX.

Pemarhb 3a1aun Ha HaX0X/ICHUE BEPOSTHOCTEH COOBITHIA,
B TOM 4YHUCI€ B ONBITaX C PaBHOBO3MOKHBIMHU
3JIEMEHTAPHBIMU COOBITHSIMH, BEPOSATHOCTEN
00bEeIMHEHNUSI W TepeceYeHUs COOBITHM, BBIYUCIATH
BEPOSATHOCTH B OIBITAX C CEPUSAMHU CIYyYANHBIX UCITBITAHUI

[Ipu pazpaboTke paboueld mporpaMMbl B TEMAaTUYECKOM IIJIAHUPOBAHUM JOJKHBI OBITH YYTEHBI BO3MOKHOCTH
MCITIOJIb30BAHUS AJIEKTPOHHBIX (LIM(PPOBBIX) 00pa30BaTEIbHBIX PECYPCOB, ABISIOMIMXCA YYEOHO-METOAMUYECKUMU MaTepraIaMu
(MyJIbTUMEIUNHBIE TPOTrPaMMbl, 3JIEKTPOHHBIE YUYEOHUKM M 3aJa4yHUKH, OJIEKTPOHHbIE OMONMOTEKH, BUPTYaJbHBIE



1ab0paToOpuu, UTPOBBIE MPOTPAMMBI, KOJJIEKIIMH HUPPOBBIX 00pa30BaTEIBHBIX PECYPCOB), UCIIONIB3YEMBbIMH JIJIi OOYUECHHS U
BOCIIUTAHUSA PA3NUYHBIX TPYII IMOJIb30BaTeNeH, MPEACTaBICHHBIMUA B 3JEKTPOHHOM (IIM(GPOBOM) BHUIE U PEATUIYIONIUMHU
nunakTruueckue BosMoxkHocti MKT, coneprkanne KOTOPBIX COOTBETCTBYET 3aKOHOAATEIBCTBY 00 00pa30BaHUU.



