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[NOACHUTEJIBHAA 3AIIMCKA

AnantupoBaHHas pabodas mporpaMma Mo MaTeMaThke s OOy4arolluxcsl ¢
3aziep kKol Ticuxudeckoro passutus (nanee — 3I1P) Ha ypoBHE OCHOBHOTO OOIIETO
oOpa3oBaHus MOArOTOBIIEHa Ha ocHoBe DenepasbHOrO  rocygapCTBEHHOTO
00pa3oBaTeNbHOTO  CTaHJapTa OCHOBHOro obmiero oOpazoBanus  (IIpukas
Munnpocsenienus Poccun ot 31.05.2021 . Ne 287) (mamee — ®I'OC 0O0O),
aJanTHPOBAHHON 00pa3oBaTEIHLHOM MPOrPaMMbI OCHOBHOTO OOIIET0 OOpa3oBaHUS
TUTST OOYYarOIINXCS C OTPAaHWYEHHBIMH BO3MOXXHOCTSAMHU 3700poBhsi MBOVY IIkomsr
Ne87 r.o. Camapa.

OO01mas xapakTepucTuKa y4eOHOro npeamera «MareMaTuka

VYuebnubiit mpeamer «MaTeMaTtuka» BXOAUT B MPEIMETHYIO 00JacTh
«Marematuka u uHpopmaTuka». OH CHOCOOCTBYET PA3BUTHUIO BBIYUCIUTEIBHOU
KyJAbTYpbl M JIOTUYECKOTO MBINUICHUS, (OPMUPOBAHUIO YMEHHUS IIOJIb30BAaTHCS
ITOPUTMAMM, a TaKXXe MPHOOPETEHUIO NPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX B
MOBCEAHEBHOM Ku3HM oOyuatomuxcsi ¢ 3[IP. VYueOHbl mnpeameT pa3BUBacT
MBIIIJIEHUE, MNPOCTPAHCTBEHHOE BOOOpakeHHE, (PYHKUMOHAIBHYIO TI'PAMOTHOCTb,
YMEHUSI  BOCHPUHMMAThb W  KPUTUYECKH  aHAJIM3UpPOBaTh  HHGPOPMAIIHUIO,
IPEICTABICHHYIO B PA3JIMYHBIX (popMax.

OOyueHune mMaremMartuke Ja€T BOBMOXKHOCTb pa3BuBaTh y oOydatouuxcs c¢ 3I1P
TOYHYIO, PAIMOHAIBHYI0O U HMH(POPMATUBHYIO peub, YMEHHE OTOMparh Haubosee
MOJIXO/SIINE S3bIKOBbIE, CUMBOJIMYECKUE, IpaUUecKUe CPelCcTBa AJI BBIPAKEHUS
CYXJCHUI U HAIJISTHOTO X MPEICTABICHHUS.

Heo0xonuMbIM KOMIIOHEHTOM OOIIEH KyJIbTypbl B COBPEMEHHOM TOJKOBaHUHU
ABIIAETCS  OOllee 3HAKOMCTBO C METOAaMH TIO3HAHUSA JEHCTBUTEIBHOCTH,
MPEICTABICHUE O MPEAMETE U METOAaX MATEMaTUKU, UX OTIMYHMIA OT METOJ0B APYTHX
€CTECTBEHHBIX U T'YMaHUTApPHBIX HayK, 00 OCOOCHHOCTSAX MPUMEHEHUS MaTeMaTHKU
JUISL pellIeHUs] HAayYHBIX W TPUKIAAHBIX 3a7ad. TakuM 00pa3oM, MaTeMaTH4eCcKOe
oOpa3oBaHre BHOCUT CBOM BKJIaJ B (hopMHUpOBaHUE OOIIEH KyIbTyphl YeIOBEKa.

W3yueHne mareMaTWKH TakKXKe CIOCOOCTBYET ASCTETHMUYECKOMY BOCIHUTAHUIO
YeJIOBEKa, MOHMMAHMIO KpacoTbl M H3SLIECTBA MATEMaTHYECKHUX PaCCyX IACHUM,
BOCIPUSTHIO TEOMETPUUECKHUX (POPM, YCBOCHUIO UAEU CUMMETPHH.

[Iporpamma oTpaxaer coaep:kaHue oOydeHHsl npeameTry «MaTemaTuka» c
Y4ETOM 0COOBIX 00pa3oBaTeIbHbIX MOTpeOHOCTEHN oOyuaronuxcs ¢ 311P. OBnanenue
y4eOHbIM TpeaMeToM «MaremaThka» NpeCTaBIsSeT ONPEAETICHHYIO CI0KHOCTD IS
yuamuxcsi ¢ 3[IP. V¥V oOyuarontuxcs ¢ 3[IP Haubosnee BbIpakeHbI OTCTaBaHUS B
Pa3BUTHHM CJIOBECHO-JIOTUYECKUX (POPM MBIIIJICHUS, TMO3TOMY aOCTpaKkTHbIE H
OTBJICUEHHBIE KATErOpUH UM TPYIHOAOCTYNHBL. B ToXe BpeMs mpu crneruaibHOM
oOydueHHM oOydvarolmuecss MOTYT BBINOJIHATH 3aJlaHud 1o  anroputmy. OHu
BOCITPUMMYMBBI K MOMOIIM, MOTYT BBIIOJHUTH NEPEHOC HA aHAJIOIMYHOE 3aJaHHE
YCBOGHHOTO crocoba pemieHusi. CHIDKEHUE Pa3BUTUSL MBICIUTENBHBIX OMNEpaluil u
3aMEIIJICHHOE CTAHOBJIEHHE JIOTMYECKUX JACHUCTBUUA NPUBOIAT K HEIOCTATOYHOU
OCMBICJICHHOCTH COBEPIIAEMBIX YUEOHBIX ACHCTBHM. Y 00y4aromuxcs 3aTpyJHEHBI



CUETHBIE BBIYMCIEHUS, MNPOU3BOJMMBIE B yME€. B NMHCbMEHHBIX BBIYHUCICHUAX OHU
MOTYT IpPONyCKaTb OJWH M3 MPOMEXKYTOUYHBIX wIaroB. [Ipum pabore ¢ 4MCIOBBIMU
BBIPQKEHUSIMH, BBIUMCICHHEM MX 3HAUYEHUS MOTLYT HE YIEp)KMBaTh NPaBUIbHBIN
nopsaok jerctBuil. Ilpu ympoieHuu, npeoOpa3oBaHUM BBIPAKEHUHN ydalllhecs ¢
3[IP He MOryT CaMOCTOATENBHO NPHHATh PELIICHHE O IOCIEA0BATEIbHOCTH
BBINOJIHEHUS JeHCTBUIl. KOHKpETHOCTh MBILUIEHHSI OCJIOXKHSIET YCBOCHHS HaBbIKa
pellIeHUsT ypaBHEHUM, HEPaBEHCTB, CHUCTEMbl ypaBHEHHMU. VM ManmonocTymHo
COBEpIIECHUE 0OPATUMBIX ONIEpaIU.

Huskuii  ypoBeHb pa3BUTHS  JIOTUYECKUX  OINEpalMi, HEAOCTAaTOYHAs
00OOIIEHHOCTh MBIIUICHHUS 3aTPYAHSIOT wu3yuyeHue Tembl «DyHKUUU»: Tpu
omnpeneneHur  (YHKIIMOHATIBHOW 3aBUCHUMOCTH, NPU ONHCAHUM TrpaPuuecKon
CUTYaIIMH, UCTIOJIb3YsI T€OMETPUUECKHI, anreOpandyeckuil, PyHKIMOHAIBHBIN S3bIKH.
Hepeaxo ywaniuecss He BUIAT pa3HULIBI MEXAY 00JIaCThbIO onpeaeneHuss GQyHKIUHA U
00J1aCcThIO 3HAUCHUH.

Pemenue 3amad compsiKeHO C TPYIHOCTAMH O(QOPMIICHHS KpaTKOM 3amucH,
IIPOBEJICHUS aHAJIM3a YCIOBUS 3a/1a4H, BIJIEICHUS CyllecTBeHHOro. O0yyaromuecs ¢
3IIP 3arpynHsitoTcs caenaThb yMO3AaKIIOUYEHHE OT OOIIEr0 K 4YacTHOMY, HEPEAKO
BBIOMPAIOT HEpalMOHAJIbHBIE CIIOCOOBI  PELICHMs, HWHOI/AA OrPAaHUYUBAIOTCS
MaHUITYJSIUSAMU C YHCIIAMH.

[Ipu wu3yyeHuM reomeTpuyeckoro marepuasia ooydaromuecs ¢ 3IIP
CTAJIKUBAIOTCS €  TPYIHOCTBIO  JIeJIaTh  JIOTUYECKHE  BBIBOJABI, CTPOUTH
nocJeoBaTeIbHble paccyxieHus. HempouHble 3HaHUSI OCHOBHBIX TEOPEM I'€OMETPHUHU
MPUBOANUT K OIIMOKAM B PEIICHUHU TeoMeTpuueckux 3anad. OOydaromiuecss MOryT
MOAMEHUTH (POPMYITy, HEIPABUIILHO MPUMEHUTH TeopeMy. K cepbe3HbIM ommOKaM B
pelIeHNH  3aJad  MPUBOJAT  HENOCTATOYHO  Pa3BUThIE  MPOCTPAHCTBEHHBIE
npeacTtaBieHus. VM CIOKHO BBINIOJIHUTh YEPTEK K YCIOBHIO, B MUCHMEHHBIX
paboTax OHU HE MOTYT IIPUBECTH OOBSICHEHUE K YEPTEKY.

ToyHOCTh 3aIOMMHAHUSA M BOCHPOMU3BEIEHUS y4eOHOro MaTepuaa CHUKEHbI
[0 TMpHUYMHE CIA00CTH MHECTUYECKOM MIEsITeIbHOCTH, CYXEHHS 00beMa MaMsTH.
Oo6yuatomumcest ¢ 3P Tpebyercss Ooibliie BpeMEHH Ha 3aKpeIUieHWE MaTepuaa,
aKTyalnu3alys 3HaHUH 10 ONIOpe IPU BOCIIPOU3BEICHHH.

Jis  npeonosnieHuss TpyOHOCTEH B M3YyYEHUM  yuyeOHOro  Ipeamera
«MaremaTuKa» IpOU3BOAUTCS afanTtanus o0beMa U Xxapakrepa yueOHOro Marepuanna
K MO3HaBaTeIbHBIM BO3MOXHOCTSIM yuamuxcs ¢ 3[1P. Cnenyer yueOHbIil MaTepuai
MPENOJHOCUTh HEOOJIBIIMMHU TOPUUSMHU, YCIOKHSS €ro MOCTENEHHO, WU3BICKUBATH
cnocoObl  aJanTallMi  TPYAHBIX 3aJaHHUM, HEKOTOpble TEMbl JaBaTh Kak
03HAKOMUTEIIBHBIE; UCKJIIOYaTh OTJEIbHBIC TPYIHBIE JI0Ka3aTeJIbCTBRA;
TEOPETHUUECKUII Marepuanl pPEeKOMEHAYeTCsd u3y4yaThb B IIPOLIECCE MPAKTUYECKOM
NESATENBHOCTH 1O pelieHuto 3anad. OpraHuyeckoe €eAMHCTBO MNPAKTHYECKOW H
YMCTBEHHOW JIEATEIBHOCTH Y4YalllUXCsl Ha YpPOKax MaTeMaTUKH CIOCOOCTBYIOT
IPOYHOMY U CO3HATEJIHbHOMY YCBOCHMIO Oa3MCHBIX MaTeMaTHYEeCKUX 3HAHUU HU
YMEHUM.



Hean n 3axaun u3ydenusi yaedHoro npeamera «MareMaTuka

[TpuopureTHBIMH LIETSIMU O0yUEHHUSI MaTeMaTUKe B 5—9 kiaccax sSBISIOTCS:

* (dopMUpOBaHUE IEHTPATHHBIX MATEMATUYCCKUX TOHATHA (YUCIIO0, BETUYHMHA,
reomeTpuyeckas  ¢Gurypa,  mepeMeHHas,  BEpPOATHOCTh,  (yHKIHS),
00eCIeUnBAIONINX MPEEMCTBEHHOCTh W TIEPCIIEKTUBHOCTh MaTeMaTUYECKOTO
oOpazoBanus odydaromuxcs ¢ 311P;

* poaseAeHue oOydaronuxcs ¢ 3[IP Ha pgocTymHOM 11 HHX YpOBHE K
OCO3HAHUIO B3aUMOCBSI3M MATE€MATHUKHM M OKPYXKAIOLIEr0 MHpa, NOHUMAaHHUE
MaTeMaTHKHU KakK 4yacTu oOIlel KyabTyphl YEIOBEUECTBA;

" pa3BUTUE MHTEJUICKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEW OOydaroumuxcs C
311P, mo3HaBaTebHOW AKTUBHOCTH, UCCIIENOBATEIbCKUX YMEHUM, KPUTUUYHOCTH
MBIIUICHUS, UHTEpECa K U3YUYEHUIO MAaTEMATUKH;

* ¢opmupoBaHue (PYHKIHOHAJILHOW MaTeMaTH4eCcKO TIpPaMOTHOCTHU: YMEHHS
pacrio3HaBaTh  MPOSBICHUS  MAaTEMaTHYECKUX  MOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEM B pEaJbHBIX >KWU3HEHHBIX CHUTYyallUsIX U TPU H3YUYECHUU
JPYTUX YYEOHBIX MPEIMETOB, IIPOSIBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH,
dbopmynupoBaTh HUX Ha SA3bIKE MaTeMaTUKU W CO3/1aBaTh MaTeMaTU4eCKUe
MOJI€JIM, TPUMEHSITh OCBOCHHBIM MaTeMaTHYECKUN ammapar sl pelieHUs
MPAKTUKO-OPUEHTUPOBAHHBIX  3a/Jad, WHTEPIPETHPOBATh M  OLICHHBAaTh
MOJIYYEHHBIE PE3YJIBTATHI.

JlocTikeHue 3TUX 1enield 00ecreurnBaeTCs peleHueM CIeayIONnX 3a/1ay:

» dopmupoBarh y oOydaromuxcs ¢ 3[IP HaBblkM ydeOHO-ITO3HABATEILHOMN
NESATEIbHOCTH: TUIAHUPOBAaHUE pabOThI, IMOUCK pPAIMOHAIBHBIX IyTeH ee
BBITIOJIHEHUS, OCYIIIECTBIECHUSI CAMOKOHTPOJIS;

" CroCcOOCTBOBaTh MHTEJUICKTYaJbHOMY pa3BUTHUIO, (OpPMHUpOBATH KayecTRa,
HEOOXOJMMBIE YEJIOBEKY JIsl MOJHOIEHHON KU3HU B COBPEMEHHOM OOIIECTBE,
CBOMCTBEHHBIE MAaTEMaTUUYECKOU JECSATEIbHOCTU: SICHOCTH U TOYHOCTU MBICIIH,
WHTYUIIMU, IPOCTPAHCTBEHHBIX MIPEICTaBICHUMN, CIIOCOOHOCTH K MPEOI0ICHUIO
TPYAHOCTEN;

* (¢hopMuUpOBaTh KIIOUEBBIE KOMIIETCHIIMM Y4YalllUXCS B paMKax MNpPEeIMETHOU
obnactu «MareMaTuka U UHGOPMATUKAY;

" pa3BUBATh MOHATUITHOE MBIIUICHUS oOyuatomuxcs ¢ 3I1P;

" OCYIICCTBJIATH KOPPEKIMIO MTO3HABATEIBHBIX MpoiieccoB oOyuatommuxcs ¢ 1P,
HEOOXOMUMBIX [IJII OCBOCHHMS TPOrPaMMHOIO MaTepuasa 1o Yy4eOHOMY
peaMETY;

" MpeaycMaTpuBaTh BO3MOKHOCTH KOMIICHCAITUM OOpa30BaTENbHBIX Je()HUIINTOB
B OCBOGHHUU TPEIIIECTBYIOMIETO MPOTPAMMHOIO Marepraia y 00ydaroImxcs C
3IIP 1 HEOOCTAaTKOB B X Mar€MaTUYE€CKOM Pa3BUTUH;

* chopMUPOBaATh YCTOMUUBBIM HHTEPEC YUAIMUXCSA K TPEIMETY;

" BBLISBIATH U Pa3BUBATh MATEMaTHYECKUE U TBOPUECKHE CTIOCOOHOCTH.
OcCHOBHBIE JIMHUU COAEPKAHUS Kypca MaTeMaThku B 5-9 kiaccax: «YHucna u

BBIUMCIICHUS», «AnreOpa» («AnreOpanueckue BBIPAKEHUS», «YpaBHEHUS U
HepaBeHCTBa»), «DyHkuun», «leomerpus» («l'eomerpuueckue GUIYpl U HX
CBOICTBaY, «3MepeHrne reoMeTpuYECKUX BEIMYUHY ), «BepOsITHOCTh U CTAaTUCTUKAY.



JlaHHBIC TUHUU PAa3BUBAIOTCS MApPaUICNIbHO, KAXK/Iasi B COOTBETCTBUU C COOCTBEHHOM
JIOTUKOW, OJHAKO HE HE3aBHUCHUMO OJHA OT JPYrod, a B TECHOM KOHTAaKTE€ W
B3auMonelicTBud. Kpome »Toro, ux OOBEIUHSET JIOTHYECKas COCTaBIISIONIAS,
TPaJUIIMOHHO TIPUCYIAs MaTeMaTWKe W TPOHHM3BIBAIOIIAS BCE MAaTEMaTHYECKHE
Kypchl u coiepxkarenpHbie JwHHH. CdopmynupoBanHoe B DexepaibHOM
rOCyIapCTBEHHOM OOpa30BaTEIbHOM CTaHJApPTe OCHOBHOTO OOIIEro oOpa3oBaHUs
TpeOOBaHUE «yMETh OIEPHUPOBATH TOHATHUSMH: OIpENEICHHE, aKCHOMa, Teopema,
JI0Ka3aTeIhCTBO;, YMEHHE pAacCllO3HABaTh WCTHUHHBIC W JIOKHBIC BBICKAa3bIBAHMS,
MPUBOIUTHE TPUMEPHl M KOHTPIPHUMEPHI, CTPOUTH BBICKA3BIBAHWUS W OTPHUIIAHUS
BBICKA3bIBAHHI» OTHOCHUTCSI KO BCEM Kypcam, a (GOPMHPOBAHUE JIOTUICCKUX YMEHUN
pacmpesnenseTcs MO BCeM TolaM OOy4deHHsT Ha YpPOBHE OCHOBHOTO OOIIETo
o0Opa3oBaHus.

Conepxanne oOpa3oBaHHs, COOTBETCTBYIOIIEE IMPEIMETHBIM pe3yiabTaTaM
OCBOCHUSI aJallITUPOBAHHOW pabodeil mporpamMMmbl, paclpeAei€HHBIM IO To/aM
oOy4YeHHUs, CTPYKTYPHUPOBAHO TaKuM o0Opa3oM, 4YTOObI KO BCEM OCHOBHBIM,
MPUHIMITHATIBHBIM BOMpOCaM oOydaromyecss oOpamaiuch HEOJHOKPATHO, YTOOBI
OBJIaJICHWE MAaTEMaTUYECKUMM TOHATUSIMH W  HABBIKAMU  OCYIIECTBIISLIOCH
MOCJIEI0BATENIBHO U MOCTYIATEIbHO, C COOMIOACHUEM IPUHIIUIIA TPEEMCTBEHHOCTH, a
HOBBIC 3HAHHWS BKJIIOYAJIMCHh B OOMIYI0O CHUCTEMY MAaT€MaTHYECKHUX Ipe/ICTaBICHUN
oOyuatomuxcs ¢ 3I1P, pacuupsis u yryounsist e€, 00pa3ysi IpOYHbIE MHOKECTBEHHBIC
cBs3u. OOmue e n3ydeHus: yaeOHoro npeamera «MareMaThKay MpeCcTaBICHBI B
OCHOBHOM paboueii mporpaMme OCHOBHOTO 00I1Ier0 00pa3oBaHusl.

Ocol0enHocTH 0TOOpPA M aanTALIMM Y4eOHOT0 MaTepUaJia 0 MaTeMaTHKe

AnanTupoBaHHas TMporpaMMa MPEIyCMATPUBAECT BHECEHUE HEKOTOPBIX
M3MEHEHUM: YMEHBIIIEHHE 00beMa TEOPETUUECKUX CBEJICHHM, BHIHECEHUE OTIEIbHBIX
TeM WIH UEJbIX pa3ielioB B MaTepualibl sl 0030pHOTO, O3HAKOMUTEIHLHOTO
W3yUYCHMUS.

HN3menenus: nporpammsbl B 5-9 kiaccax

MaremaTuka B S 1 6 Ki1accax

B 03HaKOMUTENIBHOM IUIAHE W3YYalOTCS Cleayommue TeMbl: «PumMmckas
Hymepanus», «PaBubie  urype», «lwmnnp, konyc, mmap», «Kyo»,
«IIpssmoyronpHblld napaiuienenunen», «llepemenieHne Mo KOOPAMHATHOM IPSMOW»,
«Mopayne uucnay, «UucmoBbie NPOMEKYTKH»; «Macmrtady (M3y4daeTcs B Kypce
«T"eorpadus»); «M3o00paxkeHne reomeTpuueckux (Gpuryp Ha HEITMHOBAHHOW Oymare ¢
WCIIONB30BAaHUEM LHMPKYJA, JUHEWKH, YroJbHUKA, TpaHCHoOpTUpa», «JlnuHa
okpyxHocTh», «Ilmomane kpyra», «llapannensusie npsmeiey», «llepneHaukynspHbie
npsiMbie», «OceBasi W LEHTpAJIbHAs CUMMETPUN» (M3ydaeTCsi B Kypce T'€OMETPHHM);
«beckoHeUYHBIE TMEepUOIUYECKUE JAeCATUYHbIE ApoOu. JlecsaTuyHoe nNpuOIMIKEHUE
OOBIKHOBEHHOM ApoOm» (M3ydaeTcsi B Kypce ajreopsbl).

YMEHBIIEHO KOJMYECTBO YAaCOB HA CIEAYyIOIIME TEMbI: «Penenue 1ornyeckui
3amaw», «/nuHa otpeskar, «llkanby, «PacnpenenuTenbHbli 3aKOH YMHOXKEHUS,
«3anuch  MNpou3BeACHUS ¢  OyKBEHHBIMU  MHOXuTensimu»,  «llocTtpoenue
KoHpuUrypanuii u3 yacted MpsSMON, OKPYKHOCTH Ha HEJIWHOBAHHOM M KJIETYATOM



Oymare», «Jlenmutenu u xpatsble. [Ipusnaku aenumoctuy», «HaunbGonbmumii oOmumi
JIeIUTENIb U HauMeHblllee oOllee KpaTHoe. J[eTuMOCTh CyMMBI U TIPOU3BEACHUS.
«IIpuBenenre apoOu K HOBOMY 3HaMeHarteno», «HaxoxkneHue dvactu 1eIoro u
neiaoro mo ero yactuy. «OKpyriieHHe AeCSITHYHBIX ApooOeit». «Pemenue 3amau
nepeObopoM BCEX BO3MOKHBIX BapuaHTOB». «CocTaBiieHHE OYKBEHHBIX BBIPAKEHUI
0 YCIOBHUIO 3ajaun». BpicBoOOAMBIIMECS dYachl MOXHO UCIIOJB3YIOTCS Ha
NOBTOpEHHUE (B Hayaje U KOHIIE y4eOHOro rojia), Ha u3yyeHue Haubosee TPYAHbIX U
3HAUYMMBIX TEM: B V KJlacce — Ha pEILlICHNE YPaBHEHUM, PUBEIEHUE IPOOU K HOBOMY
3HAMEHATENI0, YMHOXCHHUE U JCJICHUE JECATUYHBIX Ipo0Oei, n3MepeHue yrios; B VI
KJIACCE — JIEUCTBHSA C TOJIOKUTEIBHBIMA M OTPULATEIIBHBIMM YMCIIAMH, PEIICHUE
YPaBHEHUH, CII0)KEHHE W BBIYMTAHHE YHMCEJI, COJIEPKAILUX LEIYI0 U IPOOHYIO YacTb,
Ha YMHOXEHUE U JICTICHUE OOBIKHOBEHHBIX JPOOCH.

Auareopa

B 03HaKOMUTEIBHOM IIJIaHE U3Y4arOTCs CeAyIoIue TeMbl: «MppanuoHanbHbie
gucna. JleWcrBuTenbHble  uHciaa», «CpaBHEHHE — JACUCTBUTENBHBIX  YHCET,
apudmernueckue JAEUCTBUS C JEHCTBUTENBbHBIMM uuciaMu», «Haxoxnaenue
MpUOJIMKEHHBIX 3HAYCHUM KBaJpaTHOro KopHs», «Teopema Bueray, «Pemenus
YPaBHEHUM TPETbEU U YETBEPTOU CTEIICHEU PA3JIOKEHUEM HAa MHOXKUTEIN», «DyHKIUS
y =Vx u ee rpadux», «IlOrpermHOCTs U TOYHOCTh TPHOMIMKEHUD», «UeTHBIE U
HedeTHble PyHKIHM», «DyHKIHs y=x"», «DYHKIHSA y= ax’, e rpadyK U CBOMCTBA.
I'paduxn Gyrkimit y= ax” + n u y=a(x-m)’, «YpaBHeHHe ¢ IBYMS [IEPEMEHHBIMH H
ero rpaduk», «I'paduueckuii crmocod pemieHUsT CUCTEMBI  yYpaBHEHU»,
«M300paxkeHne 4aeHOB apu(PMETHUECKOM U reOMETPUYECKON MPOrpeccuil ToUKaMu
HAa KOOPJWHATHOW IUIOCKOCTH. JIMHEHMHBIA U 3KCMOHEHUUAIBHBIA POCT. CIIOXKHBIE
ITPOLIEHTH.

YMEHBIIEHO  KOJMYECTBO 4YacoB Ha u3yyeHHe TeM: «Dopmyiib»,
«JloKka3zaTenbCTBO TOXKIECTBY», «JIMHEWHOE ypaBHEHME C JBYMs HEU3BECTHBIMNY,
«I"paduk TUHEWHOTO ypaBHEHUS C ABYMs NEpeMEHHbIMUY, «I'paduyeckoe pelieHue
JMHEWHBIX YPAaBHEHUW U CUCTEM JIMHEHMHBIX ypaBHEHUI», «CBONCTBA KBAaIpaTUYHOMN
byHKIUNY.

BricBoOOIMBIIIMECS Yachl UCTIONB3YIOTCS: JJI JIydlleid mpopaboTKu Hambomee
BAXHBIX TeM Kypca: «Pemenue ypaBHeHun», «PelIeHHEe CUCTEM YpaBHEHUN,
«CoBMecTHBIE JelcTBUA C apo0smMuy», «I[IpumeHeHue CBOWCTB apupMETUYECKOTO
KBaJIpaTHOTO KOpPHSA»; Ha TMOBTOpPEHHE, pEIIeHUuEe 3aJay, MpeoOpa3oBaHUe
BBIPAKEHUM, a TAKXKE Ha 3aKPEIJIEHUE N3YUYEHHOTO MaTepuaa.

I'eomerpusn

OCHOBHOE BHHMMaHHE YJENAETCS NPAKTUYECKOM HANpaBIEHHOCTH Kypca,
UCKIIIOYUB U YNPOCTUB HaAMOOJEe CIOXKHBIA ISl BOCHPHUSTUS TEOPETUUYECKUN
Marepuasl. Ha ypokax reoMeTpuu MakCUMaJbHO MCIOJIb3YKOTCS HAIJISIAHBIE CPEACTBA
oOydeHus, OoJibllie MPOBOAMUTCS MPAKTHUECKUX pPabOT C ydYallMMHUCS, pPEIICHUE
3anayu. Pelienue 3a1a4 NpoMCXOIUT MPHU MOCTOSTHHOM OOpalieHUH K HarJIIIHOCTH —
PUCYHKaM U 4epTEXKaM.

O3HaKOMUTENBHO AaroTCs TeMmbl: «TeopemMbl M J0OKAa3aTEIbCTBO. AKCHOMBDY,
«/lokazaTenbcTBO OT MHPOTHUBHOrO», «CyHIECTBOBAHWE M  E€IWHCTBEHHOCTb
MEPIEHAUKYIISIpa K OpsAMoi», «MeToa reoMeTpudeckux Mecr», «Meton yaBoeHus



Mennansy, «Teopema Paneca u Teopema 0 NPOMOPLUMOHAIBHBIX OTpe3Kax», «LlenTp
Macc  TpeyrojbHUKa», «/I3MEHEHHWE TPUTOHOMETPUUYECKUX  (DyHKUMHA Tpu
BO3pacTaHuu yria», «DopMyibl i1 paanyCcoOB BIHCAHHBIX M  OINHCAHHBIX
OKPYXXKHOCTEM  IPaBWIBHBIX  MHOIOYTOJBHUKOB»,  «YpaBHEHHE  IPSAMOI»,
«/IBmxenne», «CBoMCTBa ABMXKEHUA», «TeopeMa O NMPOU3BENECHUN OTPE3KOB XOPI,
TEOPEMBI O MPOU3BENCHUH OTPE3KOB CEKYILUX, TEOPEMA O KBAAPaTe KacaTeJIbHON.
YMEHBIIEHO KOJIMYECTBO YAacOB Ha M3yueHue TeM: «CuMMeTpuyHble (DUTYPBI.

OcHOBHBIE ~ CBOIICTBA OCEBOM  cumMMmeTpun», «lleHTpallbHas  CUMMETpPHS»,
«[Tapanmnensubiit nepenocy, «lloBopor», «IIpeobpasoBanue mnomobus. IlomoOue
COOTBETCTBEHHBIX 3JEMEHTOBY», «OCHOBHBIE 33Ja4d Ha IMOCTPOEHUE C MOMOUIBIO
LUAPKYJIs W JIMHEWKW», «JleKapToBbl KOOpPAMHATBI Ha IUIOCKOCTH», «Pemenue
TpeyroJbHUKOBY, «Ilomobue dhurypy.

BricBOOOIMBIIIKECS YAChl HCTIOIB3YIOTCS HA PEUICHUE 33]]a4 U IOBTOPEHHE.

BeposiTHOCTH M CTATHCTHKA

B cBsi3u ¢ Tem, 4TO JaHHBIA KypC BBI3bIBAET HAUOOJBIINE CIOKHOCTU JJISt
oOyuatomuxcst ¢ 3[IP, cBd3aHHBIE CO CHUKEHHBIM YPOBHEM pPa3BUTHUSL CIOBECHO-
JIOTUYECKOrO MBILUICHUS, €T0 U3yYEHHE CTPOUTCS Ha Oa30BOM YPOBHE U JIOCTYITHOM
IUIsl y4eHUKOB MaTtepuaiie. OCHOBHOE BHUMAaHHE YIEISAETCS pa3jeiaM, CBI3aHHBIMU C
IIOBTOPEHUEM IIPOWIEHHOIO MAaTE€pHajla, YBEIWYEHO KOJMYECTBO YIPAKHEHUN U
3aJlaHul, CBSI3aHHBIX C MPAKTUYECKON JEATENbHOCTHIO O0YUYaIOLIUXCA.

TeopeTndecknii Marepuan IPENOAHOCUTCA B NPOLECCE PEMICHUSA 3a4ad U
BBITIOJIHEHUSI 33JJaHUI HAIJISTHO-TIPAKTUYECKOTO XapakTepa; He TpeOOBYETCS BBIBOA
Y 3allOMMHAHUE CIOXKHBIX (POPMYJI, pellieHre HECTaHAAPTHBIX, TPYA0EMKHUX 3aJaHUN.
Psn tem cnenyer n3ydaercss B 03HAKOMUTEIIBHOM ILUIAHE.

Buabl nestenbHoct  oOyuaromuxca ¢ 3IIP, 00yciaoBiaeHHbIe 0CO0OBIMHU
o0pa3oBaTreJIbHBIMH NOTPEOHOCTAMH W o0ecne4YUBAKOIIME OCMbICJIEHHOE
O0CBOEHME CO/IepPKAHNM 00pa3oBaHus Mo npeaMery «MaremaTuka»

ConepxaHue BUIOB JesTeNbHOCTH oOyuaromuxcsi ¢ 3IIP ompenensiercss ux
0COOBIMH 00pa30BaTEIBHBIMU MOTPEOHOCTSIMU. [IOMHUMO HIUPOKO HCIONIH3YEMBIX B
OOIT OO0 o6mumx A Bcex 00y4yaroUMXcs BUIOB AEATEILHOCTH CIEAYET YCUIUTh
BU/IbI JICATEIBHOCTH CHEM(PUYUHbIE IS JaHHON KaTeropuu AeTel, 00ecrneynBaronye
OCMBICJIICHHOE OCBOCHHME COJEpKaHHUS O0Opa3oBaHUS IO NPEIMETYy: YCHIICHUE
MPEIMETHO-TIPAKTUYECKON JESITEIbHOCTU C AaKTUBU3ALMEH CEHCOPHBIX CHCTEM;
YepelOBaHWE BHUJOB JIEATEIHHOCTH, 3aJCUCTBYIONIMX pPAa3lIUYHbIe CEHCOPHBIC
CHCTEMBI; OCBOCHHE MaTepHalia ¢ OMOPOH Ha aJTOPUTM; «IIOMIATOBOCTH» B U3YUYCHUU
Marepuana; HWCIOJIb30BaHUE JOMOJIHUTENIbHOM BU3YaJbHOM OMOpPHI  (CXEMBI,
mabJIoHbl, OMOpPHBIE TAaOJIMIIBI); pPEYEeBOM OTYET O TMpolecce U pe3yJsibTare
JESTeIbHOCTH; BBIMOJIHEHNE CIICIIUATBHBIX 3aJaHHi, 00ECTICUNBAIONINX KOPPEKIUIO
peryyiauuu  y4eOHO-II03HABATEIbHON JESATEIIBHOCTH M KOHTPOJb COOCTBEHHOIO
pe3yJbTaTa.

TemaTnueckas u TepMuHosIornueckas Jiekcuka coorserctsyer OOIT OOO.



Jna obyuarommxcsi ¢ 3[IP cymecTBeHHBIM SBISIOTCS HpUeMbl pabOTHI ¢
JEKCUYECKUM MaTepuanioM 1o mpeamery. IlpoBoautcst cneuumanbHass pabora 1o
BBEJICHUIO B aKTUBHBIM CJIOBAaph OOYYaIOLUIUXCS COOTBETCTBYIOIIEW TEPMHUHOJIOTHH.
W3yyaemble TEpMUHBI BBOJSATCS Ha IOJMCEHCOPHOM OCHOBE, 00s3aTelbHA
BU3YaJIbHAs NOAJEPIKKA, AITOPUTMBI padOThI C ONPENEICHUEM, OTIOPHBIE CXEMBI IS
aKTyaJIM3ally TEPMUHOJIOTHH.

Mecto yueOHOro npeamera «MaremaTuka» B y4eOHOM IJIaHE

B coorBerctBUM ¢ ®enepanbHpIM TOCYJApPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJIapTOM OCHOBHOIO 00I1Iero oOpa3oBaHusi ydyeOHbIM npeamer «MaTemaThka»
BXOJIUT B IMpeIMeTHyI0 oOnactb «Martemaruka M HMHPOpMATHKa» U SBISIETCA
oOsi3aTenpHBIM Uid u3ydeHus. B 5-9 kmaccax yueOHbI npeamer «MaTemaThka
TPAJAUIIMOHHO M3y4YaeTcs B paMKax CIEIYIONIMX y4eOHBIX KypcoB: B 5-6 Kiaccax —
Kypca «Marematuka», B 7-9 kjaccax — KypcoB «Anredpa» (BKIIOYAsl 3JIEMEHTHI
CTaTUCTUKU M TeOopuu BeposTHocTeil) u «['eomerpusin. Hactosimeit mporpammoit
BBOJIUTCS CAMOCTOSITENIbHBIN y4e€OHBIN Kypc «BeposITHOCTh U CTATUCTUKAY.

Ili1anupyeMble pe3yJbTaThl 0CBOCHUA Y4eOHOIo npeamera «Maremaruka»
HAa YPOBHE OCHOBHOI'0 00111er0 00pa3oBaHusi

W3ydyenne wmareMaTMKM Ha YPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUs
HaIpaBJICHO Ha JOCTKeHue oOydatomumucs ¢ 3[1P muaHOCTHBIX, METanpeIMEeTHBIX
Y TIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIBTATOB OCBOCHUS yUeOHOTO MpeaMeETa.

JIMYHOCTHBIE  Ppe3yJbTarTbl OCBOCHUS IIPOTPAMMBI IO  MAaT€MaTHKe
XapaKTePU3YIOTCH:

NAaTPUOTHYECKOE BOCIIUTAHUE:

MPOSIBIICHUEM MHTEpPECA K MPOIUIOMY M HACTOAIIEMY POCCHUMCKON MAaTeMaTUKH,
LIECHHOCTHBIM OTHOIIEHUEM K JOCTHKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUNCKON
MAT€MaTUYECKOM IIKOJIbI, K MCIOJIB30BAHUIO 3TUX JIOCTUKEHUM B JIPYTUX HAyKaxX U
MPUKIAAHBIX cepax;

rPaKJAaHCKOE U TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITIOJTHEHUIO OOSI3aHHOCTEW TpakJaHWHA U peau3allid ero
MpaB, MPEACTABICHUEM O MAaTEMAaTHUYECKUX OCHOBAaX ()YHKIITMOHUPOBAHUS PA3TMUHBIX
CTPYKTYp, SIBJICHUH, MPOIEAyp TPaKIAHCKOTO o0OImecTBa (HampuMmep, BBIOOPHI,
OTPOCHI), TOTOBHOCTHIO K OOCYXICHUIO OSTUYECKHX TMPOOJEM, CBS3aHHBIX C
MPAKTUYECKUM TPUMEHEHUEM JOCTHXKCHUW HAyKH, OCO3HAHUEM BaXKHOCTHU
MOPaJIbHO-3TUYECKUX ITPUHIIUIIOB B AEATEIBHOCTH YUYEHOTO;

TPYAOBOE BOCIIMTAHHE:

YCTAaHOBKOM Ha AaKTMBHOE YYacTHE€ B PEIICHUM NPAKTUYECKUX 3ajad
MAaTeMaTUYECKOM HAMPABICHHOCTH, OCO3HAHUEM BAXKHOCTA MAaTE€MaTH4YE€CKOIro
oOpa3oBaHus Ha MPOTHKEHUU BCEW >KU3HU IS YCIELIHOW MpodeccuoHanbHOU
NESTENBHOCTH W pPa3BUTHEM HEOOXOIMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM WHIUBUIIYAIIbHONW TPAeKTOpUU 0Opa30BaHUS W >KM3HEHHBIX IJIAHOB C
y4€TOM JINYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

3CTeTHYECKOe BOCIIUTAHHE:



CIOCOOHOCTBIO K  SMOIMOHAJIBHOMY W  3CTETUYECKOMY  BOCIPHUSITHIO
MaTeMaTHYeCKNX OOBEKTOB, 3ajad, pEIICHW, pacCyKISCHUH, YMEHHUIO BHJIETh
MaTeMaTHIeCKHe 3aKOHOMEPHOCTH B HUCKYCCTBE;

EeHHOCTH HAYYHOT'0 MO3HAHMUS:

OpUCHTAIIMC B JEATEIBHOCTH HA COBPEMEHHYIO CHCTEMY Hay4dHBIX
NpEJCTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UYEJIOBEKa, MPHUPOILI U
oOIecTBa, TOHMMAaHHWEM MaTeMaTHYeCKOM HayKd Kak cdepbl YeIoBEeYeCKOn
AESITeIbHOCTH, 3TanoB €€ Pa3BUTHUS W 3HAYMMOCTU JUISI Pa3BUTHS IUBUIIM3AINH,
OBJIQZICHUEM SI3bIKOM MaTeMaTUKU M MaTeMaTHYeCKON KyJabTypoll KaK CpeICTBOM
MO3HAHUS MHUPA, OBJIAJECHUEM NPOCTEHIIMMH HAaBBIKAMH HCCIIEIOBATEIBCKON
JeSITeIbHOCTH;

¢pusuyeckoe BocnuTaHHe, (opMUpOBaHHE KYJBTYPbl 310POBbSI U
IMOLHMOHAJIBHOIO 0JIArONOIYYHsI:

TOTOBHOCTBIO TIPUMEHSTh MareMaTH4ecKHe 3HAaHUS B HMHTEpPECax CBOETO
30pOBBS,  BEIACHHUS  3I0pOBOro  oOpa3a  KU3HU  (300pOBOE  IUTaHHE,
cOamaHCUpPOBAaHHBI PEXUM 3aHATUH W OTAbIXa, peryasipHas (Qusmueckas
aKTHUBHOCTH), C(HOPMUPOBAHHOCTHIO HaBBIKAa PeQIICKCHH, MPU3HAHUEM CBOETO IpaBa
Ha OMIMOKY U TaKOTO K€ MpaBa JAPYroro 4eloBeKa;

IKOJIOTMYecKOe BOCTIMTAHHE !

OpHEHTAaIMe Ha MPUMEHEHHE MaTeMaTHYeCKIX 3HAHUN JIJIsl PeIIeHHs 3a]a4 B
00JIaCTH COXPAHHOCTU OKPY)KAIOIIEH Cpe/bl, IUTAHUPOBAHUS MOCTYIKOB U OLIEHKUA UX
BO3MOJKHBIX TIOCTIEACTBUN MJII OKpPYXKAIOMIEH Cpedpl, OCO3HAHHWEM TJI0OATBEHOTO
XapakTepa SKOJOTHIECKUX MPOOJIeM U MyTeH X PelIeHus;

ajanTauus K M3MEHSIOUIMMCH YCJIOBHSM COLMAJIbHON W NPUPOIAHOI
cpelbl:

TOTOBHOCTBIO K JICUCTBUSAM B YCJOBHSIX HEOMPEACIEHHOCTH, IMOBBIIMICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUYECKYIO IESITeIbHOCTh, B TOM YHCJIE
YMEHUE YYUThCS Y APYTUX JIONEH, MPHOOpeTaTb B COBMECTHOM JEATEIbHOCTH HOBBIC
3HAHUS, HAaBBIKU ¥ KOMITICTCHIINU U3 OIBITA IPYTHX;

HEOOXOMMMOCTBIO B (DOPMUPOBAaHMM HOBBIX 3HAHWUH, B TOM YHCIE
dbopMynupoBaTh HIIEH, TOHSATHS, TUIIOTE3b 00 O0BEKTaX W SBICHUSAX, B TOM YHUCIIE
paHee HE W3BECTHBIX, OCO3HABaTh JCPUIMTHI COOCTBEHHBIX 3HAHWHA W
KOMIETEHTHOCTEH, IIAaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYHD  CHUTYaIlMlO, BOCIHPHHUMATH
CTPECCOBYIO CHUTYyallMI0 KakK BBI30B, TpeOYyOIMUNA KOHTPMEDP, KOPPEKTHUPOBATH
NPUHUMACMBIC pEIICHUS ¥ JeiCTBHs, (OPMYJIMPOBaTh U OIICHUBATh PHUCKH H
MOCJEICTBUS, POPMUPOBATH OIIBIT.

MeTanpeaMeTHblIe pe3yJabTaThl:

B pesynprare ocBOeHHS MPOrpaMMbI MO MaTeMaTHKe Ha ypOBHE OCHOBHOTO
obOmero oOpasoBanusi y oOyuwatomerocss ¢ 3[IP  Oymyt cdopmupoBaHbi
METaINpeIMETHBIE PE3yabTaThl, XapaKTePU3YIOIIUECs OBIAJICHUEM YHHBEPCAIbHBIMU

I1I03HaBaTCJIbHBIMHU I[eﬁCTBHHMH, YHUBCPCAJIbHBIMU KOMMYHHKAaTHBHBIMHU
HeﬁCTBHHMH " YHUBCPCAJIbHBIMU PCIYJIIATHBHBIMUA HCﬁCTBHHMH.
OB.]'IaI[eHI/Ie YHHUBEpPCAJIbHBIMU y‘lEﬁHbIMI/I MMo3HaBaTECJIbHBIMU

AeMCTBUAMMU:



YCTaHaBJIMBAaTh  MPUYUHHO-CIEJACTBEHHbIE CBA3M B  XOJE  YCBOECHMS
MaTEMaTUYECKOro MaTepuana;

BBISBJIATh ACPUIMUT JAHHBIX, HEOOXOIMMBIX IJIsl PEIICHUS MOCTaBICHHON
3a/1a4u;

C IMOMOIIBI0 YUYUTEN BbIOMpATh CIIOCOO pEIIeHHs MaTeMaTHYeCKOM 3aJauu
(cpaBHUBATh BO3MOXKHBIE BApPUAHThI PEIICHU);

OPUMEHATh M NPEeoOpa3oBbIBaTh 3HAKM M CHMBOJBI B XOJE pPEIICHUS
MaTeMaTUYECKHX 3a]1ay;

yCTaHaBJIMBATh UCKOMOE U IAHHOE IIPU PEHIEHUU MaTEMaTUYECKOM 3a1auH;

NOHMMAaTh M WHTEPIPETHPOBATh HMH(OOPMALIMIO PA3NUYHBIX BHUIOB U (HOpM
MPEICTABJICHHUS;

WUTIOCTPUPOBATH pelllaeMble 3a1a4 rpauuECKUMH CXEMaMU;

3¢ ()EKTUBHO 3aIIOMUHATH U CUCTEMATU3UPOBATH UH(OPMALIHIO.

NOHMMATh U UCIOJIb30BaTh MaTEMATHUECKHUE CPEICTBA HAMIIAAHOCTHU (TpaduKu,
auarpamMmbl, TaONMLbI, CXEMbl W Jp.) A WUIKOCTPAalUUU, WHTEpIpEeTaIuH,
apryMeHTaluu.

OBiageHne  yHHBEPCAJIbHBIMH  yY4eOHBIMH  KOMMYHHUKATHBHBIMH
NEeHCTBUSAMM:

OpPraHM30BbIBATh y4E€OHOE COTPYJHUYECTBO M COBMECTHYIO JAESTEIBHOCTH C
YUHTEJIEM U CBEPCTHUKAMHM B MPOLECCE PELICHU 3a1a4;

B3aMMOJIEUCTBOBATh U HAXOJUTh 00IIHE CIOCOOBI padOThI; pabOTaTh B IPYIIIE:
HaxoJIUTh OOIllee pEelIeHue M pa3peliaTh KOH(MIMKTHL HA OCHOBE COIIACOBAHMS
no3uuMii W y4yéta  HMHTEpPEecoB;  ciywmaTh  napTtHépa;  (HOpMyIupoBaTh,
apryMEHTUPOBAaTh U OTCTaUBAaTh CBOE MHEHUE;

MPOTHO3UPOBATh BO3HUKHOBEHHE KOH(MIMKTOB MPU HAIMYUU PA3HBIX TOUYEK
3peHUs M pa3peliaTh KOH(JIMKTBI Ha OCHOBE y4€Ta MHTEPECOB W MO3MLMHA BCEX
YYaCTHUKOB;

apryMEHTUPOBATh CBOK IO3WLUIO W KOOPAUHUPOBATH €€ C MO3ULHAMHU
napTHEPOB B COTPYAHHYECTBE IMpPHU BHIPAOOTKE OOIIEro pemieHus B COBMECTHOU
NEeSATENBHOCTH;

BBIMOJIHATh CBOIO 4YacTh pPabOThI, JOCTUTAaTh KayeCTBEHHOIO pe3yjbTaTa u
KOOPJIMHHUPOBATh CBOM JICUCTBUS C IPYTUMH YI€HAMU KOMaH/bL;

OLIEHMBATh KaYECTBO CBOETO BKJIa/Ja B OOIIUI MPOIYKT.

OgiaieHHe YHMBEPCAJIbHBIMH Y4eOHbIMH PeryJISTHBHBIMH J1eHCTBUSIMMU:

CTaBUTh LIE€NM, BbIOMpATh U CO3/1aBaTh AJITOPUTMBI IS pELICHUS Y4eOHBIX
MaTeMaTUYECKUX Mpo0em;

IJIAaHUPOBATh U OCYILECTBIATH ACSATENbHOCTb, HAMNPABICHHYIO Ha peElIeHUE
3a]1a4 UCCIIEN0BATENBCKOTO XapaKTepa.

bopMyaMpoBaTh W yAEpKMBATh Yy4eOHYHO 3a7ady, COCTaBISATh IUIaH M
MOCJIC0BAaTEILHOCTD JICUCTBUI;

OCYILIECTBIISITH KOHTPOJIb IO 00pa3ily U BHOCUTh HEOOXOAUMbIE KOPPEKTHUBBI,

KOHTPOJIMPOBAaTh MpOLIECC M pe3yabTaT y4eOHOMl  MaTeMaTH4ecKou
NEeSATENbHOCTH;



aJIeKBaTHO OIICHUBATh MPABUIBHOCTb WM OIIMOOYHOCTH  BBITIOJHEHUS
yueOHOI 3amaun, €€ OOBEKTHBHYIO TPYAHOCTb M COOCTBEHHBIE BO3MOXHOCTH €€
peleHus;

CIIMYATh CIOCO0 JCWCTBUS M €ro pe3yibTaT C 33aJaHHBIM JTAJOHOM C LIEJIbIO
OOHapy>KEHHs OTKIOHEHUN U OTJIMYUI OT 3TaJOHa.

NpeIBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYThH NPH PEHICHUU y4eOHOI
3aJ1auu;

NOHUMATh MPUYHUHBI, 10 KOTOPHIM HE ObUT JTOCTHUTHYT TpeOyeMbli pe3ysbTaT
JESITeIbHOCTH, OIpPENENsATh MO3UTUBHBIC W3MEHEHUS W HampaBleHUs, TpeOyromme
AalbHenIe paboTh;

PEryJIupoBaTh CIIOCOO BRIPAKEHUS SMOLIHHA.

[IpenmeTHble  pe3ynbTaThl  OCBOSHUS  NPOrpaMMbl 1O  MaTeMaThKe
MPEJCTABICHBI 10 ToJaM OOY4YEeHHsI B paMKaxX OTJCIbHBIX Y4eOHBIX KypCOB: B 5—6
KJlaccax — Kypca «Maremarukay, B 7-9 kinaccax — KypcoB «AureOpa», «l'eomeTpus»,
«BeposSTHOCTh U CTATUCTHKAY.



AJAIITUPOBAHHAA PABOYAS ITPOIT'PAMMA YUYEBHOI'O KYPCA
«MATEMATHUKA». 5-6 KIIACCBI

Hean n3yyenus yueOHOro Kypca

[IpuopuTeTHBIMU LEIIMU O0yYEHHS MaTeMaTHKE B 5—6 Kilaccax sIBISIOTCS:

" MOpPONOJKEHHE (POPMUPOBAHMS OCHOBHBIX MAareMaTHMY€CKUX MOHATHH (YHCIIO,
BEJIMUMHA, TeOMeTpuUeckas ¢urypa), o0ecrneunBaronuX MPEeMCTBEHHOCTh U
MEPCIEKTUBHOCTh MaTeMaTHUECKOT0 00pa30BaHus O0yJarOIINXCS,;

" pa3BUTHE WHTEJUIEKTYaJbHBIX U TBOPUYECKUX CIOCOOHOCTEH OOyJarommxcs c
3I1P, no3HaBaTeIbHOM aKTUBHOCTH, MCCIIENOBATENbCKUX YMEHUN, HHTEpeca K
W3YYEHHUIO0 MaTEMAaTHKH;

* noxaseneHue oOywaromuxcs ¢ 3[IP Ha pocTymHOM JUisi HUX YpPOBHE K
OCO3HAHMIO B3aHMOCBA3M MAaTEMAaTUKU U OKPYXKAIOLLETO MUPa;

* (popmupoBaHue (QYHKIMOHAIBHON MaTreMaTHyecKO TI'paMOTHOCTU: YMEHHUS
pacrno3HaBaTh MaTreMaTH4Ye€CKUE OOBEKTHI B PEAJIbHBIX KM3HEHHBIX CUTYaIUsX,
IIPUMEHATH OCBOCHHBIE YMEHMS I PELICHUS IPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, WHTEPIPETUPOBATh IIONYYEHHBIE pPE3YyJIbTAaThl M OLEHUBAaTh HX HA
COOTBETCTBHE MPAKTUYECKON CUTYAIUU.

OCHOBHBIE JIMHUM COAEpKaHWA Kypca MaTeMaTMKd B 5—6 Kiaccax —
apupMeTnyeckas U TeOMETpUYECcKas, KOTOPbIE pa3BUBAIOTCS MapalieIbHO, KaXxaas B
COOTBETCTBUM C COOCTBEHHOM JIOTMKOM, OJTHAKO, HE HE3aBUCUMO OJHA OT JIPYroii, a B
TECHOM KOHTAKT€ M B3aUMOJCHCTBUHU. TakKe B Kypce NMPOUCXOAUT 3HAKOMCTBO C
AJIeMEHTaMU aireOpbl U ONMHUCATENbHON CTATUCTUKU.

N3ydenue apudmernyeckoro mMarepuajga HAUMHAETCA CO CHUCTEMaTH3alluu U
pPa3BUTHUS 3HAHWM O HATypaJbHBIX YMCJIAX, MOJYYECHHBIX B HadalbHOM 1IKoJe. IIpu
TOM COBEPIICHCTBOBAHUE BBIYMCIUTEIBHON TEXHUKH U (OPMUPOBAHME HOBBIX
TEOPETUYECKUX 3HAHUU COYETACTCA C PAa3BUTHEM BBIYHUCIUTEIBHOW KYJIBTYpPBI, B
YACTHOCTH € OOy4YEHHEM MPOCTEHIINM NpuéMaM NPUKHIKH U OLEHKU Pe3yIbTaTOB
BBIYMCIICHUN. M3ydeHue HaTypajbHBIX YMCEN NpoJoJDKaercs B 6  Kiacce
3HAKOMCTBOM C HaYaJIbHBIMU NOHATHUSMHU TEOPHUH JIEIIMMOCTH.

Jpyroii KpynHbIil 0J0K B coliepKaHUM apu(PMETHUECKOM JTUHUU — 3TO JIPOOU.
Hayano u3ydennst 0OObIKHOBEHHBIX U JIECATUYHBIX Ap0oOeil OTHECEHO K 5 kiaccy. DTo
MEPBbIM ATanm B OCBOCHHMM ApoOe€il, Korja MpoMCXOJUT 3HAKOMCTBO C OCHOBHBIMU
UaesIMU, TOHATUAMH TeMbl. [Ipu 3TOM paccMoTpeHue OOBIKHOBEHHBIX ApoOei B
MOJIHOM 00BbEME MPEANIECTBYET U3YUECHUIO JECATUYHBIX IPOOEH, YTO 1EIecO00pa3HO
C TOYKM 3PEHUA JIOTUKU W3JIOKEHUS YUCIOBOM JIMHUM, KOTJAa NpaBWJia JEHCTBHUM C
JIECITUUHBIMU JAPOOSIMH MOKHO OOOCHOBAaTh YXE€ W3BECTHBIMU aJITOPUTMAMHU
BBITIOJTHEHUSI JEHCTBUM ¢ OOBIKHOBEHHBIMH APOOSIMU. 3HAKOMCTBO C JAECSITHYHBIMU
ApOOSIMH PacCIIMPUT BO3MOKHOCTH JJISi TOHMMAHUSA OOYYarolMMHCS MPUKIATHOTO
IIPUMEHEHUST HOBOW 3aIlMCH MIPU W3YUYEHUU JIPYTUX MPEAMETOB U IPU MPAKTUYECKOM
ucronb3oBannu. K 6 kmaccy OTHeCEH BTOpOM d3Tall B HM3yYCHHUH ApOOEH, TIe
MPOUCXOIAUT COBEPIICHCTBOBAHHE HABBIKOB CPAaBHEHUS M MpeoOpa3oBaHHs IpoOeid,
OCBOCHHME  HOBBIX  BBIYMCIMTEIBHBIX  QJTOPUTMOB, OTTAYMBAaHUE  TEXHUKHU
BBIUMCJIEHU, B TOM YHMCJI€ 3HAUEHUH BBIPAXKEHUH, COAEPKAIINUX U OOBIKHOBEHHBIE, U



JeCSITUUHBIE APOOU, YCTAaHOBJICHHE CBS3EH MEXIYy HHUMH, PaCCMOTPEHHE MPHUEMOB
pelieHus 3a1a4d Ha Jpoou. B Hauane 6 kiacca MpOUCXOIUT 3HAKOMCTBO C MOHITHEM
IIPOLICHTA.

OCO0EHHOCTBIO U3YyUEHUS MOJOKUTEIBHBIX U OTPULIATEIbHBIX YHCEN SBIISETCS
TO, YTO OHM TaK)KE€ MOTYT pacCMaTpUBaTbCi B HECKOJIBKO JTanoB. B 6 kiacce B
HayaJle U3y4eHHs: TeMbl «lloJ0KUTENbHBIE U OTPULATENBHBIC YNCIIA» BBIACIACTCA
noarema «Llemple uymcia», B paMKax KOTOPOM 3HAKOMCTBO C OTPHULATEIBHBIMU
YUCIAaMUA W JEUCTBUSMHM C TIOJIOKUTEIBHBIMA W OTPULATEIBHBIMHA YHCIAMH
IIPOUCXOUT HA OCHOBE COAEPKATEIBHOTO MOAXO0/AA. JTO MO3BOJSET HA JIOCTYITHOM
YPOBHE ITO3HAKOMHUTH YYAIIUXCS IPAKTHYECKH CO BCEMH OCHOBHBIMU IOHSATHSIMH
TEMbI, B TOM YHCJI€ U C MpaBWIAMHU 3HAKOB IPHU BBIIOJHEHUU apu(PMETUIECKUX
nercTBuid. M3ydeHue palMOHAIbHBIX YHUCEI Ha 3TOM HE 3aKOHYMTCS, a Oyner
MPOJIOJDKEHO B Kypce anreOpbl 7 Kiacca, YTO CTAHET CIEAYIOLIUMM IPOXOJO0M BCEX
IPUHLMIINAIBHBIX BOIMPOCOB, TEM CaMbIM pa3JieJIeHUe TPYyAHOCTEH obserdyaer
BOCIPUATHE MaTepuaya, a paclpeiesieHUe BO BPEMEHHM CIOCOOCTBYET NMPOUYHOCTU
pUOOPETAEMBIX HABBIKOB.

[Tpu oOyueHUM pElIeHUIO0 TEKCTOBBIX 3a/ad B 5—6 Kiaccax HCIOJIb3YIOTCS
apudmernueckue npuéMsl perieHus. TeKkcToBble 3ajjaun, pelaemMble Ipu 0TpaboTKe
BBIYMCIINTEIBHBIX HABBIKOB B 5—6 KjlaccaxX, pacCMaTpUBAIOTCS 3aJa4M CIIECTYHOLIUX
BUJOB: 33Jauyd Ha JIBWJKEHHWE, Ha 4YacTW, Ha TMOKyOKd, Ha paboTy U
ITPOM3BOJIUTENIBHOCTh, HA MPOLEHTHI, Ha OTHOIIEHUS M mponopumu. Kpome Ttoro,
oOy4Jaroniecss 3HaKOMSTCS C MpUEMAMH pelIeHusl 3a1ad nepedopoM BO3MOMXKHBIX
BApUAHTOB, ydarcs paboTaTh ¢ MHGOpMalMEl, IpencTaBlieHHol B ¢opme TadJull
VI JUArpaMM.

B ®epepanbHoilt pabodedt mporpamMme MPEeayCMOTpPEeHO (HOpMUpPOBaHUE
MPOTEIEBTUUECKUX aNreOpandecKux npeacTaBieHuid. bykBa kak CMUMBOJI HEKOTOPOTO
yuciaa B 3aBUCMMOCTH OT MAaTEMaTHYECKOIO KOHTEKCTAa BBOJIMTCS IIOCTEIIEHHO.
BykBeHHass CUMBOJIMKA IIMPOKO HMCHOJb3YeTCS MPEXKIE BCEro IJs 3amucH OOLIMX
YTBEpXKACHUM W TOpenioxkeHui, (opMmyn, B YacTHOCTHM [l  BBIUKCICHUS
r€OMETPUYECKUX BEJIMYMH, B KAYECTBE «3aMECTUTEIIS» YNCIIA.

B kypce «Marematukn» 5—6 KiIacCOB NpEACTaBIIEHA HArJIAIHAsI T€OMETpPHUS,
HampaBJICHHAs HAa  pa3BUTHE OOpPa3HOrO  MBIIUICHUS, TMPOCTPAHCTBEHHOIO
BOOOpaXEHUS, H300pa3UTENbHBIX YMEHHH. OTO BaXHBIH O3Tall B U3YYECHUU
F€OMETPUHU, KOTOPBIM OCYLIECTBIIAETCS HAa HAIISAHO-IPAKTUYECKOM  YPOBHE,
ONMMpaeTcsd Ha HarsIIHO-00pa3HOe MbIIUIeHHe oOydvaromuxcs. bounbliasg poiib
OTBOAMUTCS MPAKTUYECKON JEATEIIBHOCTH, OIBITY, SKCIIEPUMEHTY, MOJEIUPOBAHUIO.
OOyuaromuecss 3HAKOMSTCS C T€OMETPUYECKUMH (UTypaMu Ha IUJIOCKOCTH U B
MPOCTPAHCTBE, C UX MPOCTEHIIMMHU KOH(PUTYypalMsaMu, ydarcs u3o0paxarb UX Ha
HEJIMHOBAaHHOM M KJIeTyaToW Oymare, paccMaTpHUBAIOT MX MpoOCTeiline cBoiicTBa. B
MpoLEecce U3yYeHUs! HarJsAHON T€OMETPUN 3HaHUs, TOJyYeHHbIe 00yUYalolUMuUcs B
Ha4yaJbHOM LIKOJIE, CHCTEMATU3UPYIOTCS U PACILIUPSIOTCS.



MecTo yueOHOro Kypca B y4eOHOM IJIaHe

CorynacHo y4yeOHOMY IUIaHy B 5—6 Kjaccax H3Yy4yaeTcsi WMHTErPUPOBAHHBIN
npenMer «MaTtemaTukay, KOTOPBIA BKIIOYAeT apU(PMETHUECKUd MaTepuanl u
HATJIAAHYI0O TEOMETPHUIO, a TaKXkKe MPOMEIEeBTUYCCKUE CBEACHHUS W3 aireOpsl,
AJIEMEHTHI JIOTUKH U Hayaja OMUCaTEeIbHON CTATUCTHKMY.

COAEPXAHUE YYEBHOI'O KYPCA «MATEMATUKA» (ITO T'OAAM
OBYYEHNA)

S KUIACC

HarypajbHble 4nciia v HYJIb

Hatypansnoe uwncno. Psg narypanbnbix uucen. Ywcno 0. UzoOpaxenue
HaTypaJbHBIX YUCET TOYKAMU Ha KOOPJIMHATHOM (YUCIIOBOM) MPSIMOIA.

[lozunnonHass cucrema cyucieHus. *PuMckas Hymepamus Kak MpuMep
HETIO3UIIMOHHON CHCTEMBI CUHCICHIS ™, [leCSTHYHAs CHCTEMa CUHCIICHHSL.

CpaBHEHUE HATypaJbHBIX YHUCEJ, CPABHEHHUE HATYPaJbHBIX YUCEN C HYJIEM.
Crnioco6bl cpaBHeHUs1. OKpyTIeHNE HATyPaTbHbBIX YUCEN.

CnoxeHre HaTypallbHBIX YKCEN; CBOMCTBO HYJS MPH CIOKEHUU. Bbruutanue
KaK JeWCTBHE, OOpAaTHOE CJIOKEHUIO. YMHOXEHUE HATYpaJIbHBIX YHMCEN; CBOWMCTBA
HYJISI M €JUHULIBI TIPU YMHOXKEHUU. JleneHue kak JeicTBue, 00OpaTHOE YMHOXKEHUIO.
KomrioHeHTsl  neiicTBuM, CBs3b  Mexkay Humu. [IpoBepka  pesyibrara
apupmeTndeckoro gedctBus. llepemecTuTenbHOe UM coyeTaTeNbHOE CBOMCTBA
(3aKOHBI) CJIOKEHHMSI W YMHOXEHHUS, *PaclpeesIUTeIbHOC CBOWCTBO (3aKOH)
YMHOXKECHHS ™.

Hcnonb3oBanue OykB 111 0003HAYEHUS HEU3BECTHOTO KOMIIOHEHTA U 3alHCH
CBOMCTB apu(METUUYECKUX JTCHUCTBUH.

*JlenuTenn W KpaTHbIE 4YMCIa*, pas3liokeHue Ha MHOxuTendu. [IpocTteie u
coctaBHbIe uncia. *IIpu3naku genmumoctu Ha 2, 5, 10, 3, 9*. JleneHue ¢ 0CTaTKOM.

CreneHb C HaTypaJlbHbIM IIOKa3aTelieM. 3alkiCh 4YHWCIAa B BHJE CYMMBbI
Pa3psIHBIX CIaracMbiX.

HucnoBoe BbIpakeHUE. BpIlUMCIIEHHE 3HAYE€HUM YHCIIOBBIX BBIPAXKCHUM;
NOPSIAOK  BBINNOJHEHUS ~ JAcUCTBUM.  Mcmonb30BaHME  NpPU  BBIYMCIICHUAX
MEPEMECTUTEIHFHOTO M COYETATEILHOTO CBOMCTB (3aKOHOB) CIIOXKEHUSI U YMHOXKEHHUS,
*pacnpeeUuTeIbHOr0 CBOMCTBA YMHOKEHUS ™.

podu

[IpencraBienrie o Jpobu Kak crnocobe 3alucu  4YacTH  BEJTUYHUHBI.
OObikHOBEHHBIE ApoOu. [TpaBuibHBIE U HenpaBUibHbIE ApoOu. CMmemanHas Jpoob;
MPEICTABIICHUE CMEIIAHHON JpoOuW B BUJE HEMPaBUIBLHOW IpOOM ¥ BBIJICICHHUE
[IeJIOM YacTU 4YWciia W3 HempaBwibHOU npobu. M3ob0paxenue apobedt ToukamMu Ha
gyucinoBoi npsiMmoii. OcHOBHOE cBOWCTBO npodu. *Coxpamienne apooeit. [IpuBenenue
Apodu K HOBOMY 3HaMeHaTeno*. CpaBHeHue 1po0eit.

1
3).'(601: u gajiec * *0003HAYEHBI TEMBbI, U3YUCHUC KOTOPBIX MPOBOAUTCA B O3HAKOMUTCIIbHOM IUIAHEC. Heuaror
CaMOCTOATCJIbHO OIPCALCIIACT 00BeEM n3y4acMoro mMmarepuaja.



CrnoxxeHue u BbIYMTaHUE IpoOeil. YMHOXKEHUE U JeleHue IpoOeii; B3auMHO-
obpatHble 1podu. *HaxokaeHne 4acTH 11eJ10r0 U 1eJI0T0 0 €ro 4YacTu™.

Hecarnunas 3anuch apoOeit. IlpeacraBieHune necATHYHOW ApoOHM B BHUIE
00bIKHOBEHHOU. M300pakeHne MeCATHYHBIX APOOeH TOUKaMU Ha YUCIIOBOM MPSIMOIA.
CpaBHeHHE IECATUYHBIX APOOEH.

Apudmernueckue JEHUCTBUS C JECATHUUHBIMU JIpoOsmu. *OkpyrieHue
JECATUYHBIX ApoOei™.

Pemenne TeKCTOBBIX 32124

Pemenne TekCcTOBBIX 3amay  apudMeTHyeckuM crmocoOoMm. *Perienue
JOTMYECKHUX 3adad. PemieHuwe 3amay nepedOpoM BCEX BO3MOXKHBIX BAapUAaHTOB™.
Hcnonp30Banne pyu pelieHnH 3a/1a4 TaOJIUIL U CXEM.

Pemienne 3amau, cojaepiKallluX 3aBUCHMOCTH, CBSI3BIBAIOIIAE BEJIUYHMHBI:
CKOPOCTh, BPEMSI, PACCTOSIHUE; 1I€HA, KOJIUYECTBO, CTOMMOCTh. ENMHUIIBI U3MEpPEHUS:
Macchbl, 00bEMa, 1IEHBI; PACCTOSHUS, BPEMEHHU, CKOPOCTU. CBs3b MEXIY €IUHUIIAMU
M3MEPEHUS KaXI0W BETUYUHBI.

Pemenne ocCHOBHBIX 3aj1a4 Ha POOH.

[IpencraBienne NaHHBIX B BUJI€ TaOJIHII, CTOJIOYATHIX AHATPAMM.

Harasignas reomerpust

Harnsinuele mnpencraBieHus o (Qurypax Ha IUIOCKOCTH: TOYKa, Mpsimasi,
OTPE30K, JIy4, yroJj, JOMaHas, MHOTOYTOJIbHUK, OKPYKHOCTb, KpyT. Yroi. [Ipsamoii,
OCTPBIN, TYIION U pa3BEPHYTHIE YTJIbI.

JlnuHa oTpe3ka, METPUYECKUE €IUHMIIBI IIUHBL. J[JInHa JTOMaHOM, mepuMeTp
MHOTOYyToJibHUKa. MI3MepeHune U MOCTPOCHHE YIJIOB C OMOIIBbIO TPAaHCIIOPTHPA.

Harnsigueie mnpencraBieHuss o (Qurypax Ha IJIOCKOCTH: MHOTOYTOJIbHUK;
MPSAMOYTOJIbHUK, KBAJIpaT; TPEYTOJbHUK, *0 paBEHCTBE PUTYp™.

N3o0paxxenue ¢uryp, B TOM uuciie Ha kieTdatoi Oymare. *[locTtpoeHue
KoH(Hrypanuii U3 dactei MpsiMOil, OKPY>KHOCTH Ha HEIMHOBAHHOW M KJIETYATOU
Oymare*. Vconp30BaHKe CBOMCTB CTOPOH U YTJIOB MPSIMOYTOJIbHUKA, KBapaTa.

[Inomaas MOPAMOYrOJIbHUKA W MHOTOYTOJIbBHHKOB, COCTaBJIEHHBIX U3
MPSIMOYTOJILBHUKOB, B TOM 4ucjie (puryp, m300pakEHHBIX Ha KieTdyaTtol Oymare.
Enunuiibl n3mepenus mioniaau.

*Harnsaaeie peIcTaBlIeHus O MPOCTPAHCTBEHHBIX (PUTYpaxX: MPSIMOYTOJIbHBII
napasuielienunes, KyO, MHOTOTPaHHUKHU. N3o6paxenue MPOCTEUIINX
MHOTOTpaHHMKOB. Pa3BépTkn kyba wu mnapamwienenunena. Co3naHue MoAEIeH
MHOTOIPAaHHUKOB (M3 OyMaru, NpOBOJIOKH, TIACTUIIMHA U JIp.)™.

*O0BEM MPSMOYTOJBHOrO mMapajuienenunena, kyda. EIuHUIBI u3MepeHus
o0BEMa™,

6 KIIACC

HarypaabHblie yucia

ApudpmeTnueckue AEMCTBUS C MHOTO3HAUYHBIMU HATypajbHBIMU YHCIAMHU.
YucnoBble BbIpaXEHUs, MOPSIIOK JEHCTBUIM, HCIIOJIb30BaHNE CKOOOK. Mcnonb3oBanue
IIPU BBIYUCIICHUAX IIEPEMECTUTEIBHOIO U COYETATENIBHOIO CBOMCTB CIIOXKEHUSA U
YMHOXEHMS,  *paclpefesIuTeNbHOIO  CBOMCTBA  yMHOXEHMS.*  OKpyrjieHue



HaTypaJbHbIX YHCEIL.

Jlenutenu u KpaTHbIE YKclia; *HAUOOJIBIINI OOLIUI JAENUTETh U HauMEHbIIIee
oO1ee kpaTHoe. [lenMMocTh CyMMBI U pou3BeieHus ™. Jlenenne ¢ OCTaTKOM.

Jpodu

OObIKHOBEHHAs1 JApOOb, OCHOBHOE CBOMCTBO JIpOOM, COKpaIlleHHE IpOOC.
CpaBHeHHe U ynopsiiouuBaHue ApooOeil. Pemenue 3amay Ha HAXOXKIEHUE YAaCTU OT
[eJOro M I1EeJoro mo ero 4actu. JlpoOHOe 4YHCIO Kak pe3yiabTaT JeJICHUs.
[IpencraBnenne aecATUIHOW ApOOM B BHJEC OOBIKHOBEHHOW NPOOM W BO3MOXKHOCTH
npe/cTaBiIeHUs] OOBIKHOBEHHOM NIpoOM B BUJIE AecATUYHOU. JlecaTuuHbie apodu u
MeTpuuecKas cucteMa Mep. ApupMeTHUYeCKre NEUCTBUS U YUCIIOBBIE BBIPAXKECHUS C
OOBIKHOBEHHBIMU U JICCITUYHBIMU APOOSMH.

OtHowieHue. JleneHue B AaHHOM OTHOUIeHMM. *Macmra®*, mpomnopius.
[IprMeHenne MponopLUri IPH PEIICHUH 3a1a4.

[Tonarue npoueHTa. Berancienue npoueHTa OT BEIUYUHBI U BEIUYUHBI IO €€
MPOIIEHTY. BbIpa’keHrne MNPOLEHTOB ACCATUYHBIMU IpoOsiMu. Perenue 3amady Ha
MPOLEHTHI. BbIpakeHNuE OTHOIIEHUS BEJINYMH B MPOLICHTAX.

I[HonoxuTeNbHBIE H OTPHIATEIbHBIE YHCIA

[lonoxutenpHble W OTpHUIlaTENbHbIe Yucna. llemsie uyncna. *Momyns uwuca,
reoOMeTpuYecKass UWHTeprperanus Monayias uyucia*. HM3oOpaxeHue wyucen Ha
KOOPJIMHATHOM TIPsIMOM. *YHCTIOBBIE MPOMEXKYTKHU ™.

CpaBHeHue umcel. ApuU@METHYECKUE JIEUCTBHUS C TIOJOXXHUTEIbHBIMU H
OTpULIATETbHBIMHU YHUCIIAMU.

[IpssMoyroJibHas cucTeMa KOOpPAMHAT Ha IUIOCKOCTH. KoopauHaTel TOUKHM Ha
IJI0CKOCTH, adciucca v opauHara. Iloctpoenue Touek U (uUryp Ha KOOpAMHATHOU
IJIOCKOCTH.

BykBeHHbIEe BbIpaKEeHUS

[Tpumenenue OyKB JJisl 3aITUCH MAaTEMATUYECKUX BBIPAKEHUHN U MPEIOKEHUH.
CpoiictBa apudmeTnueckux JeWcTBUd. *ByKkBeHHBIE BBIPAKEHUS W YHUCIOBBIC
MOJICTAHOBKHU.* ByKBEHHBIE PaBEHCTBA, HAXOXKJEHHWE HEU3BECTHOTO KOMIIOHEHTA.
dopMmyibl; GopMyIbl IEpUMETPA U TUIOIIAIN MPSAMOYTOJIbHHUKA, KBajJpaTa, *00béMa
napajuiesenuneaa u kyoa*.

PemeHne TekCcTOBBIX 33124

Pemenune TekcTOBBIX 3amad  apudMETHYECKUM crmocoboM. *Perenue
JOrnYecKux 3ajad. Pemenne 3aaau nepedOpoM BCceX BO3MOKHBIX BAPHUAHTOB.™

Pemienne 3amau, conepxKamux 3aBUCUMOCTH, CBSI3bIBAIOIIMX BEIUYHMHBI:
CKOPOCTb, BPEMSI, PACCTOSIHUE; LIEHA, KOJIUYECTBO, CTOMMOCTb; ITPOU3BOIUTEIILHOCTb,
BpeMs, 00bEM palboThl. EQuHUILBI M3MEpeHHs: MacChl, CTOMMOCTH; PAaCCTOSHHS,
BpeMEHHU, CKOPOCTU. CBSA3b MEX]y €AMHUIIAMHU U3MEPEHUS KaXKI0M BETUYHUHBI.

Pewienne 3amay, CBA3aHHBIX C OTHOLIEHUEM, TPONOPLUHOHAIIBHOCTBIO BEJIMYHH,
MPOIICHTAMH; PeIlIeHNEe OCHOBHBIX 3a7]a4 Ha IPOOH U TPOIIEHTHI.

*OueHKa U MPUKHUJIKA, OKPYTIIEHHUE pe3yJibTara™.

*CocraBneHue OyKBEHHBIX BBIPAKEHHI 10 YCIOBHIO 331a4n™.

[IpencraBienne AAaHHBIX C TMOMOLIbI0 TaOnuu U auarpamm. CronOyaTbie
JUarpaMMbl: YTEHUE U MIOCTPOECHHUE. YTEHHE KPYTOBBIX IHAarpamM.

Harasgnas reomerpus



Harnsigaele npenctaBieHus o ¢urypax Ha IUIOCKOCTH: TOYKa, MpsAMasd,
OTPE30K, JIy4, Yroj, JIOMaHas, MHOTOYIOJIbHUK, YETBIPEXYTOJbHUK, TPEYTOJIbHUK,
OKpPY>KHOCTb, KPYT.

*B3anMHOE pacnojioKeHUE JABYX HpPSIMbIX Ha IJIOCKOCTH, HapajlieibHbIe
npsMble, MEPHEHAUKYISpHbIE NpsMble™. M3MepeHue pacCTOSHUN: MEXAYy ABYMs
TOYKaMHM, OT TOUKH JI0 MPSIMOI; YIMHA MapIIpyTa Ha KBaJApaTHOM CETKe.

W3mepeHne M TOCTPOECHHE YIJIOB C IMOMOIIBIO TpaHcmopTupa. Buisl
TPEYrOJIbHUKOB: OCTPOYTOJIbHBIN, IPSAMOYTOJIbHBIN, TYHOYTOJIbHBIM;
paBHOOCIPEHHBIIH, PABHOCTOPOHHUM. YeThIpEXyTONBHUK, [IPUMEPBI
YEeTBIPEXYTOJbHUKOB. [IpAMOYroNbHUK, KBaJapaT: MCIOJIb30BAHHE CBOMCTB CTOPOH,
yriaoB, auaronaneil. *M3o0paxenune reomeTpuyeckux GUTYp Ha HEIMHOBAHHOM
Oymare ¢ UCIOJb30BAHUEM LHPKYJS, JHHEWKH, YroJbHUKA, TpaHCHIOpTUpa™.
[TocTpoeHus Ha kieTyaTon Oymare.

[lepumerp MHoOroyronbHuka. [loHsiTMe mowaaun QGUIypsl;  €IUHUIIBI
u3Mepenus miowmaau. [pubnmkénnoe nuaMepenue mwionaan Guryp, B TOM 4ucie Ha
KBajgpaTHOM ceTke.* [lpubnmkEHHOE H3MEpPEeHHE JUIMHBI OKPYKHOCTH, IUIOLIaIN
Kpyra*.

*CumMmeTpus: LIEHTpalibHasA, OceBasi W 3epKajbHas cummeTpuu. Iloctpoenue
CUMMETPUYHBIX PUTYP™.

*Harnsnnele IIPEICTABIICHHUS 0 IIPOCTPAHCTBEHHBIX ¢durypax:
napauienenunesn, KyO, mOpu3Ma, NOuUpamMuaa, KOHYC, LWIMHAp, IIap u cdepa.
N300paxkeHre nmpocTpaHCTBEHHbIX (Quryp. [Ipumepsl pazBEPTOK MHOTOTPAHHUKOB,
uuauHApa U koHyca. Co3maHue Mojenedl MpoCTpaHCTBEHHBIX (Guryp (U3 Oymaru,
MPOBOJIOKH, TUTACTUIIUHA U JIp.).

[Tonarue oOBEMa; eauHUIIBI U3MepeHuss 00bEMa. OOBEM MNPSIMOYTOJIBLHOTO
napasuiesnenunesaa, kyoa*.

IIJTAHUPYEMBIE TTIPEJMETHBIE PE3VYJIbTATBI OCBOEHUWA ITPOI'PAMMABI
YYEBHOI'O KYPCA «MATEMATHUKAY.

OcBoenne yyebHOTO Kypca «MaremaTuka» B 5—6 Kjaccax OCHOBHOM IIKOJIBI
JIOJDKHO o0OecrnedynBaTh JOCTHKEHUE CIEAYIONIUX MPEeIMETHBIX 00pa30BaTEIbHbBIX
pPE3YyIbTATOB:

S KUIIACC

Yuciia ¥ BBIYUCICHUSA

OpueHTUpOBaThCS B TMOHATUSX W ONEpUpPOBATH Ha ©0a30BOM YpPOBHE
TepPMUHAMHU, CBS3aHHBIMH C HATYpaJIbHBIMU YHUCJIAMH, OOBIKHOBEHHBIMH W
JECATUIHBIMH JIPOOSMH.

CpaBHUBaTh M YHOPSJOYMBATHh HATypajlbHblE UHCIA, CpPaBHHBAaTh B
MIPOCTEUIITNX CITydasiXx OOBIKHOBEHHBIE JPOOH, IECITUIHBIC TPOOH.

CooTHOCUTH  TOYKY Ha  KOOpPAMHATHOM  (YMCIOBOM)  mpsMoll ¢
COOTBETCTBYIOIIMM €W YHCIOM M H300pakaTh HATYpaJIbHBIE YHCIA TOYKAMH Ha
KOOPJAMHATHOM (YMCIIOBOM) TIPSMOM.

BoinonHaTh  apuMeTHUeCKue JEHCTBUS C HATypalIbHBIMU YHUCIAMH, C



OOBIKHOBEHHBIMU JPOOSMHU B MIPOCTEHIINX CITydasx.

BBINOTHATE NPOBEPKY, MPUKUIKY PE3YIbTATA BBIUNCICHHUIA.

OKpyIJISITh HATYpAJIbHBIE YHUCIIA.

Penienue TeKCTOBBIX 3a7a4

Pemate TekcTOBBIE 3amauM apUMETUYECKUM CIOCOOOM U C TOMOIIBIO
OpraHU30BaHHOTO KOHEYHOIro Iepedopa BCEX BO3MOXKHBIX BapUaHTOB (IpH
HEO0OXOIUMOCTH C HAPABJISIFOIIECH TOMOIIBIO).

Pemate 3amauu, cojaepxkaliye 3aBHCHUMOCTH, CBS3bIBAIOIIME BEJIMYMHBIL:
CKOPOCTb, BpEMS, PACCTOSIHUE; IIEHa, KOJIMYECTBO, CTOUMOCTH (IIPH HEOOXOIUMOCTH C
MCIIOJIb30BaHUEM CIPABOYHON MHPOPMAITHIH).

Hcnonp30BaTh KpaTKUE 3aMUCH, CXEMBbI, Ta0IHIIbI, 0003HAYCHUS TIPU PEIICHUN
3a1ad4.

[Tosb30BaThCs OCHOBHBIMH €IUHUIIAMHU M3MEPEHUS: 1IEHbI, MACChI; PACCTOSHHUS,
BPEMEHHU, CKOPOCTH; BBIpaXKaThb OJHHM E€IUHULBI BEIUYMHBI 4Yepe3 Jnapyrue (mpu
HEO0OXOJMMOCTH C OIOPOI Ha CIPABOYHYIO HH(POPMALIHIO).

W3Bnekats uH(pOpMalLMIO, MNPEICTaBICHHYI0O B TaOmuUe, Ha CTOJIOYaTOU
JuarpaMMe, WHTEPIPETUPOBATH IPEICTABICHHBIE JAaHHBIE, MCIOJb30BAaTh JaHHBIC
IIPU PELLECHUY 3a/1a4.

Harasignas reomerpust

[Tosbp30BaTECA T€OMETPUYECKUMH IMOHATUSAMU: TOYKA, IpsiMasi, OTPE30K, JIyY,
YT0J1, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTh NpUMEpPbl OOBEKTOB OKPYKAIOIIETO MUpPA, HUMEIMMX (Qopmy
M3YYEHHBIX TEOMETPUUYECKUX PUTYP.

Hcnonb30BaTh TEPMUHOJIOTHIO, TTPH HEOOXOAMMOCTU IO BHU3YaJbHOM OIMOpE,
CBA3aHHYIO C yIjaMU: BEPILIMHA, CTOPOHA; C MHOIOYIOJbHUKAMH: yTOJ, BEpPIIMHA,
CTOpPOHA, IMaroHallb; C OKPY>KHOCTBIO: PaNycC, AUaMETP, LEHTP.

N300paxaTh H3y4eHHbIE TIE€OMETpUYECKHE (UTYyphl Ha HEIMHOBAHHOM U
KJIET4aTOM Oymare ¢ MOMOILbIO LUPKYJIS U JIMHEHKH (IIOCTIE COBMECTHOTO aHAJIN3a).

HaxonuTe MJIMHBI OTPE3KOB HENOCPENCTBEHHBIM H3MEPEHHEM C IOMOILBIO
JIMHEHKH, CTPOUTh OTPE3KH 33JaHHOW JUIMHBI, CTPOUTH OKPYKHOCTH 3aJaHHOIO
paauyca.

Hcrnonb30BaTh CBOWCTBA CTOPOH M YIJIOB MPSIMOYTOJIbHHMKA, KBaapara JUIsl UX
MIOCTPOEHUS, BEIYMCIICHHS IUIOIIAIN U IEPUMETPA.

Boluucnsate mepumeTp M IUIONIAAb KBajapaTa, OPsIMOYIOJIbHUKA, (Uryp,
COCTABJICHHBIX W3 MPSMOYIOJIbBHUKOB, B TOM 4Hcie GUryp, HM300pakEHHBIX Ha
KJIeT4aTon Oymare.

[Tonb30BaTbCd OCHOBHBIMM METPUYECKMMHU E€IUHUIAMU HW3MEPEHUs JUIMHBI,
TJIOIIAM; BBIPAXaTh OJHU €IMHUIIBI BEJIMUMHBI Yyepe3 Apyrue (Ipu HeoOXOAUMOCTH
C OMOPOW Ha CIPABOYHYIO HHPOPMALIHIO).

Pacno3naBaTe mapasuienenunen, KyO, HCHOJIb30BaThb  TEPMHUHOJIOTHIO:
BEpILIKHA, peOpo TpaHb, U3MEPEHUs; HAXOAUTh U3MEPEHUS Mapaieienurnena, Kyoa.

Boruncnsate 00b€M KyOa, mapaiienenunena Mo 3aJaHHBIM H3MEpeHUsM (C
OTIOPOM HA AJITOPUTM Yy4YEOHBIX ACHCTBUI), MOJH30BATHCA EAMHUIIAMU H3MEPEHUS
o0BEMma.

PemaTe Hecio0XHBIE 3aJa4l HAa HM3MEPEHUE T'€OMETPUYECKUX BEIUMYHMH B



MPAKTUUECKUX CUTYyalusX (Ipu HEOOXOIUMOCTHU C BU3YAJIbHOM OIMOPOii).

6 KIIACC

Yucsia v BbIYMCJIEHUS

OpueHTHpOBAaTbCSI B TMOHATHSX M ONEpPUPOBATh HAa 0a30BOM YPOBHE
TEPMUHAMU, CBS3aHHBIMHU C Pa3JIMYHBIMH BUJAMHU YHCENl U CIOCOOAMU UX 3alucCH,
NEPEXOAUTH (€CIU ITO BO3MOXKHO) OT OJIHOM (hOpMBI 3alUCH YUCIIA K IPYTOH.

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

BoinonHsTh apudmMeTnyeckue JeHCTBUS C HATypajJbHBIMU U LEIBIMU YHCIIaMHU,
OOBIKHOBEHHBIMHU U JECATUYHBIMU JIPOOSIMHU, MOJTOKUTEIBHBIMU U OTPHUIATEIbHBIMU
YU CIIAMHU.

Briuncnars 3Ha4€HUST YUCTOBBIX BBIPAXKEHUM, BBIMOIHATh IPUKUIIKY U OLICHKY
pe3ynbTaTa BBIYMCIEHUM; BBINOJIHATH MPEOOpPa30BaHUs YHMCIOBBIX BBIPAXKEHUI Ha
OCHOBE CBOWCTB apu(PMETHUECKUX JIEHCTBHM.

COOTHOCUTHP TOYKY Ha KOOPAMHATHOW MNPSIMOM C COOTBETCTBYIOIIMM €U
YUCJIOM U M300pa)xkaTh YKMCIIa TOYKAMHA Ha KOOPAUHATHOM MPSIMOM, HAXOJIUTh MOYJIb
qucIia.

COOTHOCUTH TOYKH B MPSMOYTOJBHOM CHUCTEME KOOpAHMHAT C KOOpAMHATaMU
3TOU TOYKH.

OxkpyrasTh IeNble 4YKClia U JECATHYHbIE ApoOu (mo oOpasily), HaXOJHTh
MPUOJIMIKEHUS YUCET.

YucaoBbie 1 OyKBEeHHbIE BbIPAKEHUSA

OpueHTHpOBAaTbCSI B TOHATHSX M ONEPUPOBATh Ha 0a30BOM  YPOBHE
TEPMUHAMU, CBSI3AHHBIMU C 3alKMCBhI0 CTENEHW YHCIIA, HAXOAWTh KBaApaT U KyO
YuCyaa, BBIYUCIATh 3HAYEHUS MPOCTEUINX YHUCIOBBIX BBIPAKEHHUH, COJAEpKAIIUX
CTEIEHHU.

[Tonp30BaThCA MpU3HAKAMU ACIUMOCTH (MPpU HEOOXOJAMMOCTH C OMOpPOM Ha
aNIrOPUTM MPABUIIA), PACKIIAbIBATh HATYpaIbHbIE YUCIIA HA MPOCTHIE MHOKHUTEIIH.

*Tlonp30BaThCs MAcIITAOOM™, COCTABIISITh TPOMIOPLIMUA U OTHOILIECHUS.

Hcnonb3oBaTh OyKBBI AJi1 0003HAYEHUS YMCEI MPU 3alKUCU MAaTEMATUYECKUX
BBIPDOKCHHUM, HAXOAUTh 3HAYCHUS OYKBEHHBIX  BBIPAXKEHUH, OCYIIECTBISS
HEOOXOMMBIC TOACTAHOBKM W TPeoO0pa3oBaHus (C OMOPOM Ha aJTOPUTM y4eOHBIX
JEUCTBUM ).

Haxonute Hen3BECTHBI KOMIIOHEHT PABEHCTBA.

PemeHne TekCcTOBBIX 33124

Pemars MHOTrOIIaroBble TEKCTOBBIE 3a7aud apU(PMETUYECKUM CIOCOOOM C
OIIOPO¥ Ha BOIPOCHBIN IUIAH.

Pematsp MPOCTEUIIINE 3a7a4u, CBSI3aHHBIC C OTHOILICHUEM,
MPONOPIIMOHAILHOCTHIO BEJIMYMH, MPOIEHTAMU; pellaTh TP OCHOBHBIE 33Ja4yd Ha
JpOOU ¥ MPOLEHTHI.

Pewlare 3amauu, copepkalve 3aBUCUMOCTH, CBS3bIBAIOIINE BEIUYUHBI:
CKOPOCTb, BpeEMs, paccrosiHue, LIEHA, KOJIMYECTBO, CTOUMOCTB;
MPOU3BOAUTEIILHOCTh, BpeMs, o00bEMa pabOThl, HCMOIB3YS apuMETHUECKHUE



NEUCTBUS,  OLIEHKY, IPUKHUAKY; I[OJb30BAaTbCS  €IMHHULAMH  HU3MEPEHUS
COOTBETCTBYIOIIUX BEJINYHUH.

CocTaBiATh OyKBEHHBIE BBIPAKEHUS 10 YCIOBHIO 337a4l [IOCJIE COBMECTHOIO
aHaJIu3a.

W3Bnekatp uHpOpMalMIO, NPEICTaBICHHYI0 B TaOJMIAX, HAa JIMHEWHOM,
CTOJOYaTOW MM KpPYroBOM JAMarpaMMax, HHTEPIPETUPOBATh IPEICTABICHHBIE
JaHHbIE; UCTOJIb30BaTh IaHHBIE ITPU PEIICHNUH 3a/1a4.

[IpencraBiasaTs uHGOPMAIIMIO C TIOMOIIBIO TAaOIUI, TUHEWHON U CTOIOYATOM
JUarpaMM.

Harasignas reomeTpus

[TpuBoauTH TpUMEpHl OOBEKTOB OKPYKAIOIIETO MHUpPA, HUMEIOUNX (HopMmy
M3YYEHHBIX TE€OMETPUYECKHX IUIOCKUX W MPOCTPAHCTBEHHBIX (UTyp, NpPUMEpPHI
pPaBHBIX M CHMMETPHUYHBIX (QUTYD.

N300paxaTh ¢ MOMOUIbIO IIUPKYJIs, TUHEHKH, TPAHCIOPTHPA HA HETMHOBAaHHON
M KJeTdyarol Oymare M3ydeHHblE€ IIJIOCKME TIeOMETpUYecKre (Qurypel u
KOH(UTypaluu, CHMMETPpUYHbIE (PUTYPBI.

HMeTh npeacTaBieHHE O TEOMETPUYECKHX MOHSITHSIX: PaBEHCTBO (QUIyp,
CUMMETpPHS, OCb CHMMETPHUH, UEHTP CUMMETPHH.

HaxoauTe BEIMYMHBI YIJIOB U3MEPEHUEM C ITOMOIIBI TPAHCIIOPTHPA, CTPOUTH
yIJbl 3a/laHHOM BEJMYMHBI, MOJIb30BaThCSl NMPU PEUICHUM 3a7ad TpalyCHOM Mepoi
YTJIOB; paclO3HABATh HA YEPTEXKAX OCTPBIN, MPAMOU, Pa3BEPHYTHIN U TYIION YTJIBIL.

BbluuCHATh OJMHY JIOMAHOM, MEPUMETP MHOTOYTOJIbHHMKA, TOJb30BaThCS
€AVMHUIIAMU U3MEPEHUS JJIMHBI, BBIPAXKATh OAHU €IMHMIIBI U3MEPEHHUS JITMHBI Yepe3
apyTHe.

Haxonute, UCcnonb3ysh YepTEKHBIE HHCTPYMEHTBI, PACCTOSIHUS: MEXIY JBYMS
TOYKaMH, OT TOUKH 10 IPSIMOM, UTMHY MyTH Ha KBAIPaTHOU CETKE.

Bbruncnsate miuomaab  (QUryp, COCTaBIEHHBIX U3  IPSIMOYTOJIbHUKOB,
HCIOJIb30BaTh pa3OMeHUe Ha MPSIMOYTOJIbHUKHU, HA paBHbIE (PUIYpbI, JOCTpaUBaHUE
70 TPSMOYTOJIbHUKA; MOJIb30BATbCS OCHOBHBIMM €AMHMIIAMU M3MEPEHMsI IIOLIAIH;
BbIpaXKaTh OJHM €IMHHULIBI U3MEPEHUS IUIOLAAN Yepe3 Apyrue (Mpu HeoOX0IUMOCTH
C OIOPOI Ha CIIPABOYHYIO HH(OPMALIHIO).

Pacno3naBaTh Ha MOJENAX U HM300paXKEHUAX MUPaAMHUIY, KOHYC, LHJIMHP,
MCIIOJIb30BaTh TEPMUHOJIOTHIO: BEPIINHA, peOpO, TpaHb, OCHOBAHUE, Pa3BEPTKA.

N300paxkarh Ha KJIeT4yaToM Oymare nMpsMOYroJIbHBIN MapajuieIenune.

Boruucisate 00bEM NpSIMOYTOJBHOTO Mapajiesenunena, Kyoa, mojib30BaThCs
OCHOBHBIMU €IMHMIIAMHU U3MEpPEHUs 00BbEMA; BhIpAXaTh OAHU €AUHUIBI MU3MEPEHUS
00bEMa uepe3 Apyrue (C ormopoit Ha CPaBOYHYIO HHPOPMAITHIO).

PemaTe HecHOXHBIE 3a7aud Ha HAXOXXJIECHUE T'€OMETPUYECKUX BEIUYHUH B
MPAKTUYECKUX CUTYalUsX (TP HEOOXOIUMOCTH C BU3YaJIbHOU OMOpPOi).



AJAIITUPOBAHHASA PABOYAS IPOI'PAMMA YUEBHOI'O KYPCA
«AJITEBPA». 7-9 KJIACCbI
Hean n3yvyenus yueOHOro Kypca

AnreOpa sBIS€TCS OJHUM W3 OIOPHBIX KYpPCOB OCHOBHOM IIKOJBI: OHA
o0OecreuynBaeT M3y4y€HUE IPYrUX JUCUUIUIMH, KaK E€CTECTBEHHOHAY4YHOIrO, TaK H
T'YMaHUTAPHOTO IIUKIIOB, €€ OCBOEHHE HEOOXOAUMO ISl MPOAOHKEHHST 00pa3oBaHus
Y B NOBCEAHEBHOM XWU3HU. Pa3BuTHe y OOydaromMXCs HAay4YHBIX MPEICTABICHUH O
MIPOUCXOXKICHUH W CYITHOCTH areOpandecKux aOCTpakiui, Croco0e OTpakeHHS
MaTeMaTUYECKOW HAyKOW SBJICHUWA W MPOILIECCOB B MPHUPOJIE U OOIIECTBE, POIU
MaTeMaTUYeCKOro MOJICJIMPOBAHUS B HAay4HOM T[IO3HAHMM U B IMPAKTHKE
CrocoOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS M KA4YECTB MBIILICHUS,
HEOOXOAMMBIX [UIsl aJanTalud B COBpPEMEHHOM Iu(poBoM oOmecTBe. M3yueHue
anreOpbl €CTECTBEHHBIM 00pa3oM o0ecleyrMBaeT pa3BUTHE YMEHHUS HaOJIOIATh,
CpaBHMBaTh, HAaXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBILIUICHHUS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBaTH CBOM JICHCTBUSL M  BBIBOABI,
dopMynupoBath yTrBepKAeHUs. OcBoeHHE Kypca aureOpbl oOecreurBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUS] OOYYaloIIMXCSl: OHU HCHOJBb3YIOT JEAYKTUBHBIE MU
MHAYKTUBHBIE PACCYXJEHUS, 0000OLIEHHE U KOHKpPETU3alluio, abCTparupoBaHHUE U
aHanoruto.  OOyuenue  anreOpe  mpeamosiaraeT  3HAYUTENBHBIA  00BEM
CaMOCTOSATENIbHOM  JACSTENbHOCTH  OOYyYalolUXCs, MO3TOMY CaMOCTOSITEIIbHOE
pelIeHre 3a/ad €CTECTBEHHBIM 00pa30oM SIBIIETCS pealn3alueil J1eaTelIbHOCTHOrO
MpUHIMIA OOyYEHHUS.

B cTpykType mporpammbl y4eOHOTO Kypca «Airedpa» OCHOBHOM IIKOJIBI
OCHOBHOE€ MECTO 3aHHMMAIOT COJEPKATEIbHO-METOIUYECKHEe JuHuU: «Yucna wu
BBIYMCIICHUS»; «ANTeOpandeckue BbIpaXEHUS»; «YPAaBHEHHUS M HEPABEHCTBAY,
«Dynkimm». Kaxnaas u3 3Tux coaepKaTeabHO-METOAUYECKUX JIMHUM Pa3BUBACTCS Ha
MNPOTSKEHUHM TPEX JIeT M3YyUeHHUsl Kypca, €CTECTBEHHBIM 00pa3oM MEperuieTasich U
B3aMMOJICICTBYS C JIPYTMMH €ro JMHUAMU. B Xozme usydeHus: kypca oOydaromumes
MIPUXOAUTCS JIOTHYECKH PACCYKIaTh, HMCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M ¢ 3TUM 11e71eco00pa3Ho BKIIOYUTH B IPOrpaMMy HEKOTOPHIE OCHOBBI
JIOTUKH, MIPOHU3BIBAIOIIME BCE OCHOBHBIE Pa3/Ieiibl MaTEMaTHUYECKOT0 00pa30BaHUs U
CIOCOOCTBYIOLIME  OBJAJEHUIO  OOYYaIOUIUMHUCS  OCHOB  YHHMBEpPCAJIbHOIO
MaTeMaTU4YecKoro  s3plka. TakuMm  o0Opa3oM, MOXKHO  yTBEpXKIaTh, 4YTO
coliepKaTeIbHOW U CTPYKTYPHOM OCOOEHHOCTBIO Kypca «Auredpa» SBISETCA €ro
VHTETPUPOBAHHBINA XapakTep.

Copepxanve JnuHUM «YuWcina W BBIYKMCICHUS CIYXKUT OCHOBOW IS
JanbHENIIero M3y4yeHUs MaTeMAaTHKH, CIIOCOOCTBYET PAa3BUTHUIO Y OOYYAIOIIMXCS
JIOTUYECKOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHHUS TOJIb30BaThCS AJTOPUTMAMU, a
TaKKe NMPUOOPETEHHIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX ISl TTOBCEAHEBHOM
KU3HU. Pa3zBUTHE MOHATHS O YUCJIE B OCHOBHOM IIKOJIE CBSI3aHO C PAMOHAIIBHBIMU U
MppAlMOHATIFHBIMUA YHCIIaMH, (POPMUPOBAHUEM MPEACTABICHUN O ACHCTBUTEIHLHOM
yycie. 3aBEpLICHUE OCBOEHHS YHCIOBOM JIMHUM OTHECEHO K CTaplieMy 3BEHY



o01mero o6pa3oBaHwsl.

ConepxaHue IBYX alreOpanyeckux JIMHUN — « AJIredpanyeckue BhIPaXKEHUS
U «YpaBHEHUS U HEPABEHCTBA» CHOCOOCTBYET (OPMUPOBAHHUIO Yy OOyYaromuxcs
MaTeMaTUYECKOIo amnmnapara, HEOOXOAMMOIO il pEIICHUs 3aJad MaTeMAaTUKH,
CMEXHBIX IPEIMETOB M IMPAKTUKO-OPUEHTHPOBAHHBIX 3a/1ad. B OCHOBHOW wIKOJIE
y4eOHBII MaTepuall IpyHNIUPYETCsl BOKPYTI PALMOHAIBHBIX BBIpAXKEHUU. Ajredpa
JE€MOHCTPUPYET 3HAUEHNE MaTEMATHKHU Kak S3bIKa JIJIs1 IOCTPOEHUS MaTEMaTUYECKUX
MOJEJIeld, ONUCAHUs MPOIECCOB U SIBIIEHUU peadbHOro mMupa. B 3amaunm oOyuyeHus
anredpe BXOJAT TakKe JallbHEHIIee Ppa3BUTHE aNTOPUTMHUYECKOTO MBIIIICHHUS,
HEO0OXOJUMOT0, B YaCTHOCTH, Ui OCBOCHHsS Kypca HMH(DOPMATHKH, M OBIAJCHHE
HaBbIKAMU JIEAYKTUBHBIX paccyxaeHuid. [IpeoOpa3zoBaHue CHUMBOJBHBIX (HOpM
BHOCUT CBOM crnenupUYecKuil BKJIaJ B pPa3BUTHE BOOOPaKEHHS, CIIOCOOHOCTEH K
MaTeMaTU4eCKOMY TBOPYECTBY.

Conepxxanue (yHKIUMOHAIBHO-TpapUUeCKOl JTUHUM HALEICHO Ha MOJyuyeHUe
IIKOJIBHUKAMH 3HAaHUI 0 QYyHKIUSAX KaK BaKHEWIIEH MaTeMaTHYeCKOH MOJAENH IS
OMUCAaHUsl U HUCCIEJOBAHUS PAa3HO-0Opa3HBIX IMPOLIECCOB U SIBJICHUHM B MPUPOAEC U
obuiectBe. M3yueHue 3TOro marepuajia CliOCOOCTBYET Pa3BUTHIO Y OOYyYaroIIMXCs
YMEHUS UCIOb30BaTh PA3IMYHbIE BHIPA3UTEIbHBIE CPEJCTBA SA3bIKA MAaTEMAaTUKH —
CIIOBECHBIE, CHUMBOJIMYECKHE, Trpauueckue, BHOCUT BKJIaJ B (OPMUPOBAHUE
IPEJICTaBICHUNA O POJIM MAaTEMATUKH B PA3BUTUN IUBUIN3ALUHN U KYJIbTYPBI.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

CornacHo yuyeOHOMY TIuTaHy B 7-9 Kilaccax wu3ydaercss Y4YeOHBIH Kypc
«AnreOpa», KOTOPbIM BKJIIOYAET CJEAYIOIIME OCHOBHBIE pa3Jelbl COJACpKaHUS:
«Uncma W BBIYUCICHUS», «ANTeOpandeckue BBIPAKEHUSA», «YPaBHEHHUS U
HEPAaBEHCTBA», « DYHKITHI.

VY4eOHbIN MJIaH Ha HU3y4yeHue anreOpel B 7-9 knaccax OTBOAUT HE MeHee 3
y4eOHBIX YacOB B HEMAETIO B TEUCHHE KaXKIOro rofa oOydeHHs, BCETO 3a TPH Tofa
o0yueHnust — He MeHee 306 yueOHBIX YacoB.

COHEPXXAHUE YUYEBEHOI'O KYPCA «AJIT'EBPA» (11O TOJAM OBYYEHUA)
7 KIIACC

Yucaa v BIYMCICHUA

JlpoOu OOBIKHOBEHHBIE W JIECATUYHBIC, MEPEX0J OT OMHON (OPMBI 3aIUCU
npobeit k gpyroi. IloHATHe palMOHAIBLHOTO 4YHCJA, 3aluCh, CpPaBHEHUE,
YHOOPSAOUMBAHUE  pPAllMOHAJBHBIX  4uceld.  ApudMeTHdyecKue  JCUCTBUS  C
palMOHAILHBIMU YucIaMu. PeleHue 3ajad W3 peajbHOM MPAKTUKKM HA 4YacTH, Ha
JpOOH.

Crenenb C HarypajbHBIM IOKa3zaTeleM: ONpeJeieHne, MNpeoOpa3oBaHue
BBIPAYKEHUI HA OCHOBE OMPEENICHNUS, 3aITUCh OOJIBIINX YUCEIL.

[IporieHThl, 3aMKCh MPOILIEHTOB B BHJIE IPOOU U APOOH B BUJIE MPOIEHTOB. TpH
OCHOBHBIE 3314y Ha MPOIEHTHI, PEIICHHUE 33]]a4 U3 PEaTbHON MPAKTUKHU.

[IpumMeHeHue MNPU3HAKOB  JACJIMMOCTH, Pa3IO)KEHUE HA  MHOXHUTEIU



HaTypaJbHbIX YNCEIL.

PeanpHble  3aBUCHMMOCTM, B TOM  4YHCle IpsiMas W oOpaTHas
IPONOPLUHUOHAIIBHOCTH.

AnredOpanveckue BbIPAKEHUS

[IlepeMeHHBIE, YMCIOBOE 3HAYECHHUE BBIPAXKEHUS C IMEpeMEHHOU. [[omycTumblie
3Ha4YE€HUsl NepeMeHHbIX. [IpencTraBieHne 3aBUCUMOCTH MEXKIY BEJIMYMHAMHU B BUJIE
(dbopmybl. Beruucienus o gopmymnam.

[IpeobpazoBanne OyKBEHHBIX BBIPAKEHHIA, TOXXIECTBEHHO PaBHBIC BBIPAYKEHUS,
npaBujia MpeoOpa3oBaHUS CyMM W MPOU3BEACHUN, MpaBUiIa PACKPBITHS CKOOOK H
MIPUBEICHUSA MTOIOOHBIX CIaraeMbiX.

CBoliCcTBa CTENEHH C HATYypaJIbHBIM MOKA3aTEJIEM.

OpHowieHsl 1 MHOrowieHsl. CreneHb MHorouiaeHa. CioXeHue, BBIYUTAHME,
YMHOXXEHHE MHOTOWIEHOB. POPMYJIbI COKPAIEHHOIO YMHOKEHHUS: KBaApaT CyMMBbI U
KBazpaT pasHocTH. DopMmyisia pa3HOCTH KBaapaToB. PasiokeHue MHOTOYWICHOB Ha
MHOKUTEJIH.

YpaBHeHust

VYpaBHeHUe, KOpEHb YpaBHEHHUSA, MpaBuia MpeoOpa3oBaHus ypaBHEHUS,
PABHOCWJIBHOCTb YPABHEHUH.

JluHeniHOe ypaBHEHHE C OJHOW NEPEMEHHOM, YHCIIO KOPHEW JIMHEWHOTO
YPaBHEHUS, PELICHUE JIMHENHBIX ypaBHEHUI. COCTaBIEHNE YPaBHEHUM I10 YCIOBUIO
3amaun. Pemenune TeKCTOBBIX 3a/1a4 ¢ MOMOIIBIO YPABHEHUM.

*JIuHeiiHOe ypaBHEHUE C JBYMS IEPEMEHHBIMU U €TI0 rpa(pI/IK*z. Cucrema nByx
JVHEWHBIX YpPaBHEHUW C JAByMs IIEpEMEHHBIMHU. PenieHue cucreM ypaBHEHUI
coco0OM MOJICTaHOBKH. [IpuMephl peleHus: TEKCTOBBIX 3a7a4 ¢ MOMOIIbI0 CUCTEM
YpaBHEHUM.

DOYyHKIUU

Koopannara Touky Ha npsMou. HucnoBbeie npoMexyTKU. PaccrosHue mexay
JBYMSI TOYKAMU KOOPJIMHATHOU MPSIMOM.

[IpsimoyronbHas cuctema koopauHat, ocu Ox m Oy. AOcmucca W opAuHATa
TOYKM Ha KOOPJIWHATHOM TUIOCKOCTH. [IpuMepnl rpadukoB, 3aiaHHBIX (opMyTIaMu.
Urenue rpadKoB pealbHbIX 3aBUCUMOCTEH.

[Tonsarue ¢pynkiuu. ['paduk ¢pynkmuu. CroiictBa GpyHkuumi. Jlunerinas GpyHKIms,
e rpaduk. I'paduk ¢ynkumu y = kx + b. *T'paduueckoe pereHue JIMHEHHBIX
YpaBHEHUH U CUCTEM JIMHEWHBIX YpaBHEHUN™.

8 KUIIACC

Yucua ¥ BbIYMCICHUSA

KBaaparueiii kopenb u3 uyucina. *llonstue 00 uppalMOHAIBHOM YHCIIE.
Hecsatuunble TpUOIMKEHUST UppalMOHANBHBIX uncen™. CBoilcTBa apudmeTHiecKux
KBaJPaTHBIX KOPHEH M MX MPUMEHEHHE K MPeoOpa30BaHUIO YUCIOBBIX BBIPAXKEHUHN U
BBIUMCIICHUSM. *J|elicTBUTENbHBIE Uncia™.

CreneHs ¢ LenbIM IOKa3aTeneM U e€ ceorictsa. CTaHmapTHas 3alKch YNACIA.

2 3).'(601: u gajiec * * 0003HAYECHBI TEMbI, U3YUCHHC KOTOPBIX NPOBOAUTCA B O3HAKOMUTCIILHOM ILJIaHEC. Heuaror
CaMOCTOATCJIbHO OIPCALCIIACT 00BeEM n3y4acMoro mMmarepuaja.



AsredpanyecKue BbIPpaKEeHU

KBagpaTHbIil TpEXUJIEH; Pa3IOKEHNE KBAIPATHOIO TPEXWICHA HA MHOKUTEH.

AnreOpanyeckas JpoOb. (OCHOBHOE CBOMCTBO anreOpandeckol JIpoOwu.
CnoxxeHue, BbBIYUTAHUE, YMHOXEHHUE, JIeJICHHE anreOpauvyeckux  JApoOei.
PannonanbsHbie BBIpaXKEHUS U UX MPE0Opa3OBaHUE.

YpaBHeHUs U HEPABEHCTBA

KBangparHoe ypaBHeHue, Gopmyrna KOpHEH KBaJpaTHOTO ypaBHeHUs. *Teopema
Buera*. Pemenne ypaBHeHUH, CBOSIIMXCS K JIMHEHHBIM M KBaApaTHbIM. [IpocTeiimme
IpOOHO-paIOHATIbHBIE YPAaBHEHUSL.

*T'padrueckas MHTEPIPETAIS YPAaBHEHUN C IBYMS TIEPEMEHHBIMUA U CHUCTEM
JUHEHHBIX YpPaBHEHW ¢ JAByMs NepeMeHHbIMU™. Ilpumepbl pemeHuss cuctem
HEJIMHEWHBIX YPABHEHUM C IByMs IEPEMEHHBIMH.

PeliieHrie TEKCTOBBIX 3aj1au anreOpandyeckuM CrocoooM.

HucioBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OAHOM NEPEMEHHOM.
PaBHOCUIIBHOCTE HepaBeHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOU.
CucTteMbl TMHERHBIX HEPABEHCTB C OJTHOM MTEPEMEHHOM.

DOyHKUMHA

[Tonsitue gpynkiuu. OOIACTh ONpeAeNieHUs U MHOXKECTBO 3HAYCHUHN (PYHKITUH.
CrniocoObl 3a1anus QyHKITUH.

I'padux ¢ynkuuu. Ytenue cBoricTB PyHkimu mo e€ rpaduxy. IIpumeps
rpa@ukoB (yHKIHMA, OTPaKAIOIMIUX PEATTbHBIE IPOLECCHI.

OyHKIMY, OMNHUCHIBAIOIIME TIPSAMYIHO U OOpaTHYH MNPONOPIMOHAIBHBIC

k
3aBUCUMOCTH, HuX rpapuku. DyHKmum Yy = X, y =X,y = 4% y = -

*T"padmueckoe pelieHrne ypaBHEHU U CUCTEM YpaBHEHUN™.

9 KJIACC

Yucaa v BIYMCICHUSA

PannonanbpHble yucna, *UppalndoHaIbHbIE YUCIa, KOHEYHbIE U OECKOHEUHbIE
JecATUYHbIE poOU. MHOXKECTBO NEHCTBUTEIBHBIX UYUCEN; NEHCTBUTEIbHBIE YHUCIIA
KaKk OeCKOHEUYHbIe JeCATHUHbIE Apoou. B3auMHO OHO3HAYHOE COOTBETCTBUE MEKIY
MHO>KECTBOM JECHUCTBUTEIBHBIX YACEN U KOOPAUHATHON NIPSMOU.

CpaBHEHHME JCUCTBUTENBHBIX YHCET, apudMETUYECKUe JCHCTBUS C
JNEUCTBUTEIBHBIMU YUCIAMU™.

Pasmeppl OOBEKTOB OKpYKAIOLIEro MHpa, JUIMTEIBHOCTh IPOLIECCOB B
OKPY’KAIOILEM MUPE.

[Tpubnmx€HHoe 3HAYCHWE BEIMYMHBI, TOYHOCTH MpubImxkeHus. OKpyrieHue
yucen. [Ipuknaka v oleHKa pe3yabTaTOB BEIYUCICHUN.

YpaBHeHUs U HEPABEHCTBA

JIunenHoe ypaBHeHue. PelieHne ypaBHEHUN, CBOAAIIMXCS K JUHEUHBIM.

KBagpatHoe ypaBHeHue. PemieHue ypaBHEHMH, CBOISAIIMXCS K KBaJApaTHBIM.
bukBaaparHoe ypaBHeHue. *IIpumepnl perieHus ypaBHEHUN TpeThed M 4ETBEPTOU
CTETEeHEH pa3oKEeHUEM Ha MHOXKHUTETTN ™.

Pemmenne npoOHO-palinOHAbHBIX YPAaBHEHUH.



Perenne TeKCTOBBIX 3aa4 alreOpandeckuM METOIOM.

VYpaBHeHHE ¢ ByMsl IEpeMEHHbIMU U ero rpaduk. Pemenue cuctem IByX
JIMHEHHBIX YPaBHEHHUU C JBYMs IEpEMEHHBIMU. PelieHne cuctem IByX ypaBHEHHH,
OJIHO W3 KOTOPBIX JIMHEHHOe, a npyroe — BTOpod creneHu. ['paduueckas
UHTEPIPETALNs CUCTEMBl YPABHEHHM C IBYMS IIEPEMEHHBIMU.

Pemenne TekCcTOBBIX 3aja4 alredpandeckum crnocooom.

UucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne JIMHEMHBIX HEPABEHCTB C OJHOW IepeMeHHOM. Pemenue cucrem
JVHEWHBIX HEPABEHCTB C OJHOM mnepeMeHHOW. KBaapaTHele HepaBeHCTBA.
['padmyeckas uHTEpHpeTanusi HEPABEHCTB M CUCTEM HEPABEHCTB C JBYMs
MIEPEMEHHBIMHU.

DOyHKIUU

KBagpatnunas ¢ynkuus, e€ rpadpuk u cBoictBa. Ilapa®ona, KoopaWHATHI
BEPIIMHBI 1apadoJIbl, OCb CAMMETPUHN apadOJIbL.

['paduku GbYHKITHIA: y = Kkx, y = kx + D, y = X,
y = Vx,y = %I/II/IX CBONCTBA.

Yucii0BbIe MOCTECA0BATEILHOCTH H IIPOrPEeCCHHU

[loHsiTHE YMCIOBOW TMOCIEAOBATENBHOCTU. 3aJaHUE IIOCIEN0BATEIBHOCTH
pEKYppeHTHOH (opmynoi U popmysoil N-ro yieHa.

Apudmernueckas u reomerpuyeckas mnporpeccuu. dopmynbsl N-ro 4diieHa
apu(pMETUYECKON U T€OMETPUUECKON MPOTrpeccuii, CyMMbI NIEPBBIX N YJICHOB.

*N300pakeHne 4WIECHOB apU(PMETUYECKON M TeOMETPUYECKOW MPOrpeccHii
TOYKAMH HAa KOOPAMHATHOM IUIOCKOCTH. JIMHEWHBIM M DKCIOHEHUMAJIBHBIA POCT.
Cno>xHble TPOLIEHTHI ™.

IIJTAHWUPYEMBIE ITPEJIMETHBIE PE3YJIbTATBI OCBOEHM A
AJTATITUPOBAHHOW PABOYEN ITPOTPAMMBI KYPCA «AJITEEPA»

OcBoenue yueOHOTO Kypca «AnreOpa» Ha YpPOBHE OCHOBHOIO OOIIIETo
oOpa3oBaHusl JIOJDKHO OOECHeurBaTh JOCTIDKEHHUE CIEAYIOMIMX MPEIMETHBIX
00pa3oBaTeNbHBIX PE3YJIHTATOB:

7 KIIACC

Yucaa v BIYMCICHUA

BrimonHATh, couyeTass yCTHbIE W TMHCHbMEHHBIE TNPUEMBI, apuPMeTHIECKue
JICUCTBUSA C PAIIMOHATLHBIMU YHCIIAMH.

Haxonuth 3HaueHWs YHCIOBBIX BBIPAKECHHM; NPUMEHATH pPa3zHOOOpa3HbIE
CrOCOOBI ¥ TPUEMBI BBIYUCICHUS] 3HAUYECHWUW NPOOHBIX BBIPAKEHUH, COJEPIKAIIUX
OOBIKHOBEHHBIC U JCCATUYHBIC JPOOH.

[lepexomutb OoT omHOM (popmbl 3amucu 4YHcend K Jpyroil (ImpeoOpa3oBbIBATH
JECATUUHYIO IpoOh B OOBIKHOBEHHYO, OOBIKHOBEHHYIO
B JECATUYHYIO, B YaCTHOCTH B OECKOHEUHYIO JECATUYHYIO ApoOb). CpaBHUBATH U
yHOPSI0YUBAThH pallUOHATBHBIEC YUCIIA.

OKpyTasTh YKCIIA.



BbINONHATh TPUKHUIKY U OLEHKY PE3yjbTaTa BHIUMCICHUH, OLEHKY 3HAUYCHUI
YU CJIOBBIX BBIPAYKCHHUIA.

BbITIONHATE JEHCTBUS CO CTENEHAMHM C HaTypalbHBIMH IOKa3aTesssMHu (C
OMOPO Ha CIIPABOYHYIO HH(POPMAIIHIO).

[IpuMEHATh NPU3HAKK JEIUMOCTH, PAa3J0KEHUE HA MHOYKUTEIN HATYPaJIbHBIX
qucedn.

Pemate mpocreiime MNpakTUKO-OPUEHTUPOBAHHBIE 33Ja4d, CBSI3aHHBIE C
OTHOIIIEHUEM  BEJIWYUH,  MPOMNOPLUUOHAIBHOCTBIO  BEJIIMYMH,  IPOLEHTAMH;
MHTEPIIPETUPOBATh PE3YJbTAThl PEIICHUS 33/1a4 C YYETOM OIPAaHUYEHUH, CBS3AHHBIX
CO CBOMCTBaMH pacCMaTPUBAEMBIX OOBEKTOB.

AsiredOpanyecKue BbIPpaKeHUs

OpueHTHpOBAaTbCSI B TMOHATHSX M ONEpPUPOBATh Ha 0a30BOM YpPOBHE
anreOpanyeckol TEpMUHOJIOTUENH U CUMBOJIMKOM.

Haxonuth 3HaueHuss OYKBEHHBIX BBIPOKEHUW TMPU 3aJaHHBIX 3HAYCHUSX
IIEPEMEHHBIX.

BrInonHITh peoOpa3oBaHusl 1EJI0T0 BRIPAXKEHUS B MHOTOUJIEH NPUBEIACHUEM
MOJIOOHBIX CIAaraéMbIX, paCKpbITHEM CKOOOK.

BBINONHAT yMHOXKEHHE OJHOYJIECHA HAa MHOTOWIEH W MHOTOYIEHAa Ha
MHOTOWIEH, MPUMEHTH (DOPMYJIBI KBaJpaTa CyYMMBI U KBajpaTa pa3HOCTH (C OMOpoOi
Ha CIPaBOYHYIO HH(OPMALIHUIO).

OCyIIECTBIIATh PA3JIOKEHUE MHOIOYIECHOB HA MHOXHUTEIM C IOMOIIbIO
BBIHECEHHMSI 32 CKOOKHM OOIIEr0 MHOXKMTENS, TPYIIIMPOBKU ClIaraéMbIX, MPUMEHEHUS
(hopmys COKpaI€HHOTO0 YMHOXKEHHUS (C OMOPOil Ha CIIPaBOYHYIO MH(POPMAITHIO).

[IpumensTh npeoOpazoBaHKsl MHOTOWIECHOB ISl pEILICHUS Pa3JIMYHBIX 3a/1a4 U3
MaTE€MaTUKH, CMEXKHBIX MPEIMETOB, U3 PEAIbHON MTPAKTUKH.

Hcnonp30BaTh CBOWCTBA CTENEHEW C HATypAJIBHBIMM IOKA3aTENSAMU IS
npeoOpa3oBaHus BeIpAXKEHUH (C ONOPOI Ha CIPaBOYHYIO HHGOPMAIIHIO).

YpaBHeHMs U HEPABEHCTBA

Pemate nMHEHHBIE ypaBHEHHMS C OJHOW NEPEMEHHOM, IMPUMEHAS IIpaBUia
nepexoja OT HCXOJAHOIO YPaBHEHHUS K PaBHOCWIBHOMY eMy. [IpoBepsTs, sABieTCs JIn
YHUCJIO KOPHEM YPAaBHEHHS.

Nmetp mpencraBieHrne o rpadUyecKUX METOJaX NPH PEIICHUH JIMHEHHBIX
YPaBHEHUH U UX CUCTEM.

[logOupaTe mnpuMepbl Map YHCEN, SBISIOMIUXCA PEIICHUEM JUHEHHOro
YpaBHEHUS C ABYMS IEPEMEHHBIMHU.

CtpouTh B KOOPJAMHATHOM TIOCKOCTU rpadvK JUHEHHOTO YpaBHEHUS C IBYMS
MIEPEMEHHBIMU; TTOJIB3YSCh IpaUKOM, TPUBOIUTH MPUMEPHI PEIICHUSI YPABHEHHUS.

Pemiath cuctembl IByX JUHEHWHBIX YpaBHEHUU C ABYMS MEPEMEHHBIMHU, B TOM
gucye rpaguyecku (¢ Omopoi Ha aiTOPUTM YUEOHBIX ICUCTBUIA).

CocraBnaTh (1MOCie COBMECTHOIO aHalid3a) U pPellaTh JIMHEMHOE ypaBHEHHE
WM CUCTEMY JIMHEHHBIX YPaBHEHWI MO YCIOBUIO 3aJadd, WHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJa4H [TOJTYYEHHBIN pe3ybTar.

Koopauunarel u rpaguxu. @yHkuuu

N300pakath HA KOOPAUHATHOW MPSIMOM TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KH, MHTEPBAJIbI; 3alHCHIBATh YUCIIOBBIE MPOMEKYTKH HA



anre0pandecKoMm s3bIKe.

OtmeyaTh B KOOPAMHATHOW IUIOCKOCTH TOYKHM IO 3aJaHHBIM KOOPAMHATAM;
CTPOUTH TpaPUKH TUHEHHBIX QyHKIUH. CTpouTh rpaduk GyHkimu y = KX + b,

OnuceiBaTh € TOMOUIBI0 (PYHKIIMIT HM3BECTHBIE 3aBUCUMOCTH  MEXIY
BEeIUYMHAMU ([0 AJITOPUTMY YYEOHBIX NIEUCTBHI): CKOPOCTb, BpEMs, PACCTOSHUE;
[IEHa, KOJIMYECTBO, CTOUMOCTD; MTPOU3BOJAUTEILHOCTD, BpeMsi, 00BEM paOOTHI.

Haxonutb 3HaueHne PyHKIIMU MO 3HAUCHUIO €€ apryMeHTa.

[Tonnmate rpaduueckuii cnocod NpeacTaBiIeHHUA M aHaIM3a WHGOpPMAIUU;
U3BIIEKATh U MHTEPIPETUPOBATH HH(OPMALINIO U3 TPAdUKOB peajbHBIX MPOLIECCOB U
3aBUCHUMOCTEMN.

8 KUIIACC

Yucsia ¥ BbIYMCICHUS

Hcnonp30BaTh HadaJbHBIE IIPEACTABICHHUS O MHOYKECTBE JEUCTBUTEIIBHBIX
YuCeN I CpPaBHEHMs, OKPYIJIEHUS U BBIYMCIEHUHN; M300paxarh ACHCTBUTEIbHBIC
YHUCJIa TOYKaMHA Ha KOOPAWHATHOU MPSAMOM.

[IpumMeHsATh TOHATHE apU(PMETUYECKOTO KBAJAPATHOTO KOPHS; HAXOIUTh
KBaJpaTHbIE KOPHH, HCHOJIb3ysd IPU HEOOXOIMMOCTH KaJIbKYJSITOP; BBIIOJHATH
npocTeiiiye npeoOpa3oBaHUsl BBIPAXKEHUN, COAEpXKAIIMX KBAJpaTHbIE KOPHH,
HCIOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonp30BaTh 3amucu OOJIBIIMX M MAaJIbIX YMCEN C MOMOIIBIO JECATHYHBIX
npoOeii u creneHelt yucna 10.

AJiredpanyeckue BbIpaKeHUs

[IpyMeHATP MOHATHME CTENEHW C  LEJbIM  II0Ka3aTeJIeM,  BBINOJHATh
npeoOpa3oBaHus BBIPAKEHUM, COJEPXKAIIMX CTENEeHW C LEeJIbIM MoKa3zaTeineM (c
MCIIOJIb30BAaHUEM CITPAaBOYHON MH(OPMAIUN).

BBIMIONHATE HECIOXKHBIE TOXKIECTBEHHbIE NPeoOpa3oBaHUs palMOHATBHBIX
BBIPAXKEHUI HAa OCHOBE MpaBWJI JEHCTBUM HAJ MHOrOYJIEHAMHU M alreOpandecKuMu
JTPOOSIMHU.

PacknanpiBaTh KBagpaTHBIN TPEXUIIEH HA MHOKUTEIN.

[TpumensTh npeoOpa3oBaHUs BHIPAKEHUM IJI pEUICHUs! pa3JIMYHbIX 3a7a4d U3
MaTEeMaTUKH, CMEXKHBIX IIPEIMETOB, U3 PEAIbHOU IMPAKTUKH.

YpaBHeHMs U HEPABEHCTBA

Pewiats nuHelHbIe, KBaIpaTHbIC YPABHEHUS (C MCIOJIb30BAaHUEM CIPABOYHOI
uH(pOpMallK) U palMOHANBHBIE YpaBHEHUS, CBOASAIIMECS K HHUM, CHUCTEMBI JIBYX
YPaBHEHUH C ABYMS IIEPEMEHHBIMHU.

[IpoBOAUTE IpOCTEHIINE HCCIEIOBAHMS YPABHEHWU U CUCTEM YPAaBHEHUH, B
TOM YHCJIE€ C MPUMEHEHHEM TpaduuecKkux npeacTaBieHuil (ycTaHaBIUBaTh, UMEET JIU
YpaBHEHUE WM CHCTEMa YPaBHEHHUU pEIIeHUs, €CIM UMEET, TO CKOJIbKO, W Mp.) C
OTIOPOM Ha aJTOPUTM YUEOHBIX IEeHCTBUH.

[lepexoauTh OT cioOBeCHOW (OPMYIMPOBKM 3a1auu K e€ anredpandeckoit
MOJENM C T[OMOUIBI0 COCTABJICHUS YpPAaBHEHUsS WA CHUCTEMbl YpaBHEHMWIA,
MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJYYEHHBIN PE3yNbTaT.

[IprMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB I CPABHEHMSI, OLICHKHU; PEIIaTh



JTUHEHHBIC HEPABEHCTBA C OJHOM MEPEMEHHON M MX CHUCTEMBI; 1aBaTh rpaduueCcKyro
WJUTFOCTPALMI0 MHO>KECTBA PELICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.
DOyHKUIMHA
OnepupoBath Ha 0a30BOM ypOBHE (YHKIMOHAIbHBIC TOHATUS U S3BIK
(TepMUHBI, CUMBOJIMYECKHE OOO3HAYEHUS); ONpPENEeNsATh 3HaueHHE (PYHKIMU TIO0
3HAYEHHUIO apTyMEHTa; ONPEACIIATh CBOMCTBA PYHKIMU 10 €€ rpaduKy.
CTpouTh rpadyKi dIeMEHTapHBIX (GYHKIMA BHma , Y = X, Y = X, Y = +/x ,

k o o .
Y= =, ONHUChIBaTH CBOMCTBA YMUCIOBOM (QyHKIMU 10 €€ Trpaduxy (mpu
X

HEO0OXOJIMMOCTH C HAMPAaBJISIOIICH TOMOIIBIO).

9 KUIIACC

Yuciaa v BIYMCICHUSA

CpaBHUBATH U YIIOPSAAOUYNBATH PALIMOHAIIBHBIEC U UPPALIMOHAIBHBIE YHCIIA.

BrimonssaTh apudmeTrnueckue IeUCTBUS ¢ PAllMOHATBHBIMU YKCIaMU, coYeTast
YCTHBIE U IHMCBMEHHBIC IPUEMBI, BBIIOJHATH BBIYMCICHUS C UPPALMOHAIBHBIMU
YUCIIAMM.

Haxoanuth 3HaY€HHS CTENEHEN C LEIbIMU MOKA3aTEIIMU U KOPHEH; BEIYUCIIATD
3HAYEHMS YUCIIOBBIX BBIPAKCHUM.

OKpyriaTh JACHUCTBUTEIIBHBIE YHCHIA, BBIIOJHAThH MPUKUIKY pe3yJbTaTa
BBIUHCJICHU, OLICHKY YMCIJIOBBIX BBIPAXKEHUM.

YpaBHeHHS U HEPABEHCTBA

Pewrars IMHENHBIE M KBAaJIpaTHbIE YPABHEHMUS], YPABHEHUS, CBOJISIIMECS K HUM,
MpocTeIre JpOOHO-PallMOHAIBHBIE YPABHEHHS.

Pemate mnpocTediine CHUCTEMBI JABYX JIMHEMHBIX YPAaBHEHUU C JAByMs
IIEPEMEHHBIMU M CHCTEMBI JBYX YPaBHEHUW, B KOTOPBIX OJHO YpPaBHECHHUE HE
SBJISICTCSI JIMHEWHBIM (TI0 BU3YaJIbHOM OTIOPE).

Pemates mnpocTeiiime TEKCTOBBIE 3aJayd  aJIreOpanvyeckuM CrocoooM ¢
MOMOIIBIO COCTABJICHUSI YPABHEHHUS WM CHUCTEMBI JIBYX YPaBHEHHH C JBYyMs
MIEPEMEHHBIMU.

IIpoBOaAUTE MpPOCTEUIINE UCCIEAOBAHUSA YPABHEHUU U CUCTEM YpaBHECHUH, B
TOM YHCJIe ¢ TPUMEHEHUEM T'padUUYeCKUX MpeIcTaBlIeHUM (yCTaHABIMBATh, UMEET JIU
ypaBHEHHUE WM CUCTEMA YPaBHEHUH PEIICHUS, €CIIM UMEET, TO CKOJIBKO, U TIp.).

Pemiate nuHEHHBIE HEPABEHCTBA, KBAJApPAaTHbIC HEPABEHCTBA; H300pakaTh
pEllICHUE HEPABEHCTB Ha YMCJIOBOM MPSMOW, 3alMCHIBATh PEUICHHE C TOMOIIBIO
CHMBOJIOB.

PemaTe cuctempl TMHENHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIFOYAOIINE
KBaJpaTHOE HEPABEHCTBO; U300pakaTh PEIICHUE CUCTEMbl HEPABEHCTB HA YMCIOBOU
MPSAMOM, 3aIUCBIBaTh PEIICHUE C TIOMOIIBI) CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELIEHUH PA3JIAYHBIX 3a4a4.

DyHKIUU

Pacno3naBaTh (QyHKIMM H3y4YeHHbIX BHJIOB. lloka3piBaTh CXxeMaTHYECKU
pacIoyioKEHUEe Ha KOOPAWHATHOHN IUIOCKOCTH TrpadukoB (GyHKuud Buma: Yy = KX,

K .
y=kx+bh,,y= ax? + bx +c, y = X, y = x, ¥y = ~ B 3aBUCHMOCTH OT 3HAYCHHUIi



K03 (UIIMEHTOB; OMUCHIBATH CBONCTBA (PYHKIIHIA.

Crpouts M H300pakaTb CXEMaTUYECKH T'paUKM KBaJAPaTHUUHBIX (PYHKIIMM,
OIKCHIBAaTh CBOWCTBA KBAIpaTUUHBIX (YHKIUI 110 UX rpaduKam.

Pacno3HaBaTh KBajpaTHUHYH (DYHKLIHIO O (QopMmyse, IPUBOAUTH HNPUMEPHI
KBaJIpaTUYHBIX (QYHKIUI U3 peanbHON )KU3HU, (PU3UKU, TEOMETPHUU.

Yucii0BbIe MOCTECA0BATEILHOCTH H IIPOIPECCHHU

Pacnio3HaBaTh apu(pMETHUECKYIO U T€OMETPUUECKYIO IPOIPECCUU TIPU Pa3HBIX
CIoc00ax 3aaHusl.

BbIMONMHATS  BBIYMCICHUS €  HCIOJNBb30BaHHEM (GopMyn N-TO  4ieHa
apu(MeTHuyecKo M TeOMETPHUYECKOW MPOrpeccuil, CyMMbI HEPBBIX N 4IEHOB (C
OTIOPOM Ha CHPABOYHYIO0 HH(GOPMAIIHUIO).

Pemate 3amaun, CBSI3aHHBIE C YHMCIOBBIMU IIOCIEIOBATEIbHOCTAMH, B TOM
quClie 33Ja4d U3 PEAIbHOM KM3HU (C MCHOJB30BAHUEM KaIBKYJISITOPA, LUQPPOBBIX
TEXHOJIOTHH).

AJJAIITUPOBAHHAS PABOYAS ITPOI'PAMMA YUEBHOI'O KYPCA
«'EOMETPUS». 7-9 KJIIACCbI
Hesan u3yuyeHus y4e0HOro Kypca

OOmue uenu u3ydenus ydeOHoro kypca «I'eomerpusi» npeacrasieHsl B OOIT
OOQO. Ony 3aKIOYarOTCsA, MPEXKAE BCETO B TOM, YTO HAa YPOKax TE€OMETPHUH
oOydJarouuiicss y4uTCsl TOPOBOAUTH JOKA3aTENbHBIE PACCYXACHUS, CTPOUTH
JOTUYECKNE YMO3AKIIIOUEHUS, JIOKa3blBATh HWCTHUHHBIE YTBEPKACHUS U CTPOUTH
KOHTPIIPUMEPHI K JIOKHBIM, IIPOBOJUTH PACCYKICHHUS «OT MPOTUBHOTO», OTIUYATh
CBOMCTBa OT MPHU3HAKOB, (PopMyIupoBaTh OOpaTHBIE yTBepKIeHus. B oOyueHun
YMEHHMIO pacCyXIaTb COCTOUT Ba)XHOE BOCIMUTATEIBHOE 3HAYCHUE W3Yy4YCHUS
reOMETPUH, IPUCYILIEE UMEHHO OTEYECTBEHHON MaTEMAaTUYECKON IIKOJIE.

Bropoii 1enpl0 u3ydeHUs TIE€OMETPUU SBIISIETCA HCIOJb30BAHUE €€ Kak
MHCTPYMEHTA MpPU PEUICHWH KaK MaTeMaTUYECKUX, TaK W NPaKTHUYECKUX 3aj1ad,
BCTPEYAIOUIMXCSI B pEaJbHOM  KM3HH. OTOMY  COOTBETCTBYET  BTOpas,
BBIYMCIIMTENIbHASL JIMHUAS B M3YYEHUH TEOMETpUM B IIKojie. [[nsg aToro yduremnto
PEKOMEHYETCS noa0upaTh 3a1a4u IPAKTHYECKOT O xapakrepa A
paccMaTpUBaEMbIX TEM, YYUTh OOYYAIOIIUXCS CTPOUTH MaTeMaTHYECKUE MOJEIH
peabHbIX KU3HEHHBIX CHUTyallud, TMPOBOJAUTH BBIYUCICHUS M  OIICHUBATh
aJIEKBaTHOCTh IIOJYYEHHOrO pe3yibrara. KpaliHe BaXXHO MNOMUYEPKUBATH CBS3HU
F€OMETPUU C JAPYTMMHU IPEAMETaMH, MOTHBUPOBATH HCIIOIb30BATH OINPEIEICHUS
r€OMETPUYECKUX (UTYpP U TOHSATUH, TEMOHCTPUPOBATH MPUMEHEHUE TMOTYyYEHHBIX
yMeHUH B (PU3MKE ¥ TEXHUKE. ITU CBSI3U HanboJiee IpKO BUIHBI B TeMax «BekTopsi»,
«Tpuronomerpruueckue cooTHomeHus», «Meronx koopauHat» u «Teopema
[Tudaropar.

MecTo yueOHOro Kypca B y4eOHOM IJIaHe

CormacHo ywyeOHOMY IuTaHy B 7-9 Kilaccax wu3ydaercs Y4YeOHBIH Kypc
«I"eoMeTpus», KOTOPBI BKJIIOYAET CIEAYIOIIUE OCHOBHBIE PA3JEibl COJEPHKAHUSL:



«l'eomeTpuueckne ¢Gurypsl M UX CBOHCTBa», «M3MepeHne TreoMeTpuyecKux
BEIUYMH», a Takke «JleKapTOBBl -KOOpAMHATBI Ha IUIOCKOCTH», «BekTopb,
«/IBrxenus minockoctu» U «IIpeodbpazoBanus nogo0us».

COZAEPXAHUE YYEBHOI'O KYPCA «'EOMETPUA» (110 TOJAM
OBYYEHUA)

7 KIIACC

Hauvanenbie nonsAaTus reomerpuu. Touka, npsiMasi, OTPE30K, JIyd. YTou. Buabl
yriaoB. BeprukanbHbele M CcMexHBIE YIUIBl. buccekrtpuca yria. Jlomanas,
MHOTOYTOJIbHUK. [[apaiiensHOCTh U IEPIEHUKYISIPHOCTD IIPSIMBIX.

*CumMerTpuunbie  (Gurypl. OCHOBHBIC CBOMCTBA OCEBOH CHMMETPUH™',
IIprMepbl CUMMETPHUU B OKPYIKAIOLIEM MUPE.

*(OCHOBHBIE ITOCTPOCHUSI C TOMOUIBIO IUPKYJIIS U TUHEHKU ™,

TpeyronpHuk.  Bpicora,  MenuaHa,  OuccekTpuca, UX  CBOICTBa.
PaBHOOEpEHHBIN U PABHOCTOPOHHUI TpeyroiabHUKH. HepaBeHCTBO TpeyrojibHUKA.

CBoiicTBa U NMPU3HAKK PAaBHOOEIPEHHOTO TpeyroyibHuKa. [Ipu3Haku paBeHcTBa
TPEYTOJIBbHUKOB.

CBONMCTBa U MPU3HAKU MapauieNbHbIX NpAMbIX. CyMMa yrioB TPEyroJbHUKA.
Breninue yriel TpeyroibHuKA.

[IpssMOyTOJBHBIA ~ TpeyrosbHUK. (CBOMCTBO MEAMAHBI  MPSMOYTOJBHOTO
TPEyTOJbHUKA, IPOBEAEHHON K rurnoreHnyse. [Ipu3sHaku paBeHCTBA NMPAMOYIOJBHBIX
TPEYTOJIBHUKOB. IIpSIMOYTOJIBHBIN TPEYTONBHHK C yriioM B 30°.

HepaBencTBa B reoMeTpuu: *HEpaBEHCTBO TPEYTrOJbHHUKA*, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa O OouibllieM yriie U OoJIbLIEH CTOpPOHE TPEeyroJibHUKA.
IleprieHIMKYIISp ¥ HAKJIOHHAS.

*T'eomeTprueckoe MeCTO Touek.* buccekTpuca yria W CEepeIUHHBIN
MIEPIICHIUKYJISP K OTPE3KY KaK TEOMETPUUECKHE MECTA TOUEK.

OKpyXHOCTb M Kpyr, XOpAa W JAuaMeTp, HX CBOMCTBA. B3aumHoe
pacmoJIO)KEHUE OKPYXKHOCTH M TpsiMoil. KacarenbHas M cekymias K OKPYKHOCTH.
OKpyXHOCTb, BNHCaHHas B Yyroj. BnucaHHas u omnMcaHHas OKPYKHOCTH
TPEYTOJbHHKA.

8 KVIACC

YerpipéxyronpHuku. llapammenorpamm, ero npus3Haku U cBoucTBa. HacTHbIE
cllyyau TMapaieorpaMMoB (MPSMOYTOJIbHUK, pOMO, KBaapaT), UX MPU3HAKU U
cBoricTBa. Tpamenusi, paBHOOOKas Tpamenus, €€ CBOWCTBA U TMPU3HAKHU.
[IpssmoyroJsibHas Tpaneuus.

*Metoa yaBoeHus: Meauanbl. [{eHTpanbHas cuMMeTpus.

Teopema daiteca u TeopeMa 0 MPONOPLUUOHAIBHBIX OTpe3Kax. CpeaHue TMHUU
TpEeyroJbHHKA U Tpaneunu. LleHTp macc TpeyroyibHuKa.

[Tonobue TpeyronabHUKOB, Ko3hduuuent mnoaodus. IlpusHaku nogoOus

3 3).'(601: u gajiec * * 0003HAYECHBI TEMbI, U3YUCHHC KOTOPBIX NPOBOAUTCA B O3HAKOMUTCIILHOM ILJIaHEC. He,uaror
CaMOCTOATCJIbHO OIPCALCIIACT 00BeEM n3y4acMoro mMmarepuaja.



TpeyrobHUKOB*. [I[pruMeHeHne mogo0us Mpu pereHnr MPAKTUIECKUX 3a/1ad.

CpoiictBa miomanei reomerpudyeckux ¢uryp. Dopmynsl auas IUIOMIAAH
TpPEYroJibHUKa, Napajuienorpamma, pomOa u Tpaneuud. OTHOUIEHUE IUIONIaAeH
Oo00HBIX GUTYP.

Brluncnenne miomanei TpeyroabHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTOM
Oymare.

Teopema Iludaropa. Ilpumenenne Tteopemsl Iludaropa mnpu pemeHun
MPAKTUYECKUX 3a7a4.

CHHyC, KOCHHYC, TaHI€HC OCTpPOro yrjia MpsSMOYTOJIBHOTO TPEYroJIbHHUKA.
OCHOBHOE TPUTOHOMETPHUUECKOE TOXKJIECTBO. TPUTOHOMETPUUECKUE (PYHKIIUU YTIIOB
B 30°, 45° u 60°.

BrnivcanHele ¥ LIEHTpaIbHbBIC YTIIbI, YTOJ MEXKAY KacaTeIbHOM U XOPAOW. Y TJIb
MEXAY XOpAaMH M CEKylIIMMHU. BOuCaHHBIE M ONMCAaHHBIE YETHIPEXYTOJBHUKHU.
B3aumHoe pacrnionoxenue AByXx oOkpyxHocTeil. Kacanuwe okpyxsocreir. OOmume
KacaTeJIbHBIE K IBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, KocuHyc, Tanrenc ymioB or 0° mo 180°.  OcHoBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO. POPMYIIBI IPUBEACHUS.

Pemenue TpeyroapHUKOB. TeopeMa KOCHHYCOB M TeOpeMa CHHYCOB. Pemenue
MIPAaKTUYECKUX 3aJ1a4 C UCIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.

*TIpeobpazoBanue noaoous. [logodue cOOTBETCTBEHHBIX AJIEMEHTOB.

TeopeMa 0 Ipon3BEAECHUN OTPE3KOB XOPJ, TEOPEMBI O IIPOU3BEACHUM OTPEZKOB
CEeKYILUX, TeOpeMa O KBaJipaTe KacaTeJIbHOW™.

Bektop, gnmuHa  (MOIyJib)  BEKTOpa,  COHAIMpPaBJICHHBIE  BEKTOPHI,
MPOTHUBOIOJIOKHO HAIPABJICHHBIE BEKTOPHI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, OINEpaluMyd HaJ BeKTopamu. Pa3ioxkeHue BekTopa 1O JIBYM
HEKOJUIMHEeapHbIM BekTopaMm. Koopnaunatel BekTopa. CKalsipHOE NPOU3BEIECHUE
BEKTOPOB, MPUMEHEHHE JIJIS1 HAXOXKACHUS JJIMH U YTJIOB.

JlexapTOBBI KOOPJAMHATHI HA MJIOCKOCTH. *YpaBHEHUS MPAMON™ U OKPYKHOCTH
B KOOpJMHATaX, MEPECeUCHUE OKPYKHOCTEH M MpsAMbIX. MeToJ KOOpAMHAT U €ro
IIPUMEHEHUE.

[IpaBunbHBIE MHOTOYTOJIBHUKU. J{TMHA OKpYXKHOCTH. ['pagycHas u paguaHHas
Mepa yrja, BBIYMCIEHHE JUIMH JAyr OKpyxkHocTed. Ilnmomane kpyra, cekropa,
CErMeHTa.

*JIBUKEHUS] TJIOCKOCTH M BHYTPEHHHE CUMMETpUHM (uryp (3eMeHTapHble
npencrasiienus). [lapamnensubiii nepenoc. [ToBopot™.

IIJTAHWAPYEMBIE ITPEJIMETHBIE PE3YJIbTATBI OCBOEHM A
AJTATITUPOBAHHOU PABOYEN ITPOI' PAMMBI KYPCA «EOMETPHS» (11O
I'OAM OBYYEHUA)

OcBoenne ydeOHOro Kypca «l'eoMeTpusi» Ha ypOBHE OCHOBHOTO OOIIETro
oOpa3oBaHMs JOJDKHO OOecrneuynBaTh JOCTHIKEHHE CIEAYIOUUX TPEAMETHBIX



00pa30BaTeNbHBIX PE3YIbTATOB:

7 KIIACC

Pacrio3naBaTh n3y4eHHBIC T€OMETPUUECKUE (QUTYPHI, ONIPEACIIATh KX B3aUMHOE
pacroioKeHHe, M300paxkaTh TEOMETPUUYECKUE (PUTYPHI; BBITOIHATH YEPTEKHU II0
YCIIOBUIO 3amaud. V3MepsATh JIMHEWHBIE W YIJIOBBIC BEJIMYWHBI. Pemarh 3agauv Ha
BBIUKMCJICHUE JIJIMH OTPE3KOB Y BEJIUYKH YIJIOB.

Henate TpyOyIHO0 OLIGHKY JIMHEMHBIX M YIVIOBBIX BEJIWYHWH NIPEAMETOB B
peaqbHOM JKU3HU, pa3sMEpoB IMPUPOJHBIX OO0BEKTOB. Paznmuuarh pa3mepbl 3THUX
00BEKTOB T10 TMOPSIIKY BETUYHHEI.

CtpouTh 4YepTeXd K TEOMETPUUECCKHM 3ajgadaM (C HCIOJb30BaHUEM
CMBICJIOBOM OIOPBI: HABOAIINE BOIPOCHI H/WIIH aITOPUTMa YIeOHBIX ACHCTBHIA).

[Tonp30BaThCA MNpPU3HAKAMM PABEHCTBA TPEYTrOJBHUKOB, HCIIOJIb30BATh
MPU3HAKU U CBOMCTBA paBHOOEIPEHHBIX TPEYTOJIbHUKOB MPU PEIICHUU 3a]a4.

[IpoBONTE NOKA3ATEIHCTBA HECTOKHBIX TEOMETPUUECKUX TEOPEM.

[Tonp30BaThCAd MNPU3HAKAMU PABEHCTBA IMPAMOYTOJBHBIX TPEYTOJbHUKOB,
CBOMCTBOM MEJIMAHBI, IPOBEIAEHHON K THIIOTEHY3€ MPSAMOYTOJIBHOIO TPEYTOJIbHUKA, B
pelIeHUH TEeOMETPUYECKUX 3ajay (C HMCIOJb30BaHUEM 3PUTEIBLHON HArISTHOCTH
1/unu BepOabHON OTOPHI).

OnpenensaTe napaiieIbHOCTh MPSMBIX C TTOMOIIBIO YTJIOB, KOTOphIE o0Opa3zyer
¢ HUMHU cekymas. OnpenensTs MapajuieIbHOCTh MPSIMBIX C TMOMOIIBIO PaBEHCTBA
PACCTOSTHUM OT TOYEK OAHOM MPSAMOU A0 TOUEK APYTrOU MPSIMOM.

Pemiats 3amaun Ha KiieTyaToi Oymare.

[IpoBOANTE BHIUMCICHHUS U HAXOIUTh YUCIIOBBIC U OYKBEHHBIC 3HAUCHHS YTJIOB
B T€OMETPUYECKHX 3aJadyax C HCIOJb30BAHUEM CYMMbI YIJIOB TPEYTrOJbHUKOB WU
MHOTOYTOJIbHUKOB, CBOWCTB yIJOB, OOpPa30BaHHBIX IMPU TMEPECEUCHUH JBYX
MAapAJUICIBHBIX TMPSAMBIX CEKylIeh. Pemate mpakTUYecKue 3a1auv Ha HaXOXKICHUE
YIJIOB.

NmeTh npencTaBieHUE O MOHATUE TEOMETPUUECKOTO MECTA TOUEK.

DopMynMpOBaTh ONPEACICHUS OKPYKHOCTH W Kpyra, XOpAbl W JuaMmeTpa
OKPY>KHOCTH, MOJIb30BATHCS UX CBOMCTBAMU. YMETh IPUMEHSITH 3TH CBOMCTBA IPU
pEIIEHUH 3aay.

OpueHTUpPOBATHCS B MOHATHUSIX: OMKMCAHHAS OKOJIO TPEYTOJbHHUKA OKPY’KHOCTb,
IIEHTP OMHUCAHHOW OKpYy>KHOCTH. OnepupoBaTh Ha 0a30BOM ypOBHE (paKkTaMu O TOM,
9YTO OMCCEKTPUCHI YTIIOB TPEYTrOJbHUKA MEPECEKAOTCS B OJTHOM TOYKE, U O TOM, YTO
CEpEIMHHBIE TEPIEHAUKYJAPbl K CTOPOHAM TPEYIrOJIbHUKA IMEPECEKAIOTCS B OJHOM
TOYKE.

OpueHTUpOBaThCS B TOHATUSAX M ONEPUPOBAThH Ha 0a30BOM YPOBHE:
KacaTelibHasg K OKPYKHOCTH, Te€opeMa O NEpPHEeHAUKYISIPHOCTH KacaTeIbHOW H
paanyca, NpOBEAEHHOTO K TOUKE KACaHUSI.

Nmers mpencTaBieHUE O MPOCTEUIIMX TEOMETPUUECKUX HEPABEHCTBAX, HX
MIPAKTUYECKOM CMBICIIE.

[IpoBOAUTE OCHOBHBIE T'€OMETPUYECKUE MOCTPOCHUS C MOMOUIBID LUPKYJIS U
JIMHEUWKH.



8 KUIACC

Pacrio3HaBaTh OCHOBHBIE BHIBl  YETBHIPEXYTOJBHUKOB, HMX JIJIEMEHTHI,
MOJIb30BAThCS UX CBOMCTBAMU IIPH PELICHUU T€OMETPUUECKUX 3a1au.

OpHEHTHPOBATbCS B MOHSATHH — TOYKHM IEPECEYEHUS MEIHUAH TPEYroJbHUKa
(1IeHTpa Macc) B pelieHruy 3a1a4.

Biiasets noHsATHEM CpPENHEN JTUHUU TPEYTOJIbHUKA U TPaNClUU, IPUMEHATh UX
CBOKCTBA IIPU PEUICHUH MPOCTEUIINX FT€OMETPUUYECKHUX 3a7a4. IMeTh peacTaBiIeHUE
o teopeme Darneca U TeopeMe O MPONOPLUUOHAIBHBIX OTPE3Kax, MPUMEHSITh UX IJIS
pEIIeHHs] MPAKTUYECKUX 3a]1a4 (C OTIOPO Ha 3pUTENIbHYIO HAJISITHOCTH).

[IpumMeHsTh NpU3HAKK MOAOOUS TPEYrOJIbHUKOB B PEIICHUH HECIOXKHBIX
r€OMETPUYECKHX 3a/]a4.

[Tonb3oBaTecs Teopemoil Iludaropa s pelmieHHsT TE€OMETPUUYECKUX U
MPaKTUYECKUX 3a]1a4.

Brnagete TNOHATHSIMM CHUHYycCa, KOCHMHYCa W TaHI€HCa OCTpOro yria
MPSIMOYTOJIBHOTO TpeyrojabHuKa. llob30BaThCsi 3TUMU MNOHATHUSMH JUISl PEIICHUS
MPaKTUYECKUX 3aJ1a4 (MMpU HEOOXOIUMOCTH C OTIOPOW Ha aJrOPUTM MPABUIIA).

Beruucnars  (pa3nuuHbIMH - cioco0amu) (C OMOPOM Ha  CIPABOYHYIO
uH(OpMaIMIO) IUIONMIAb TPEYroJdbHUKA | IUIOHMAQAM MHOTOYTOJNBHBIX (Uryp
(MONB3ysACh, T/I€ HEOOXOAUMO, KAIBKYIATOPOM). [IprMEeHSTh OTydeHHbIE YMEHUS B
MPAKTUYECKUX 3a/1a4aXx.

Brnanerb TNOHATHAMHM BIOMCAHHOTO M IEHTPAJIbHOTO YIJIA, HCIOJIb30BAThH
TEOPEMBI O BIHMCAHHBIX YIJIaX, yriax MEXAY XOpJaMH (CEKYIIMMH) U YIIIe MEXIy
KacaTeJIbHOM Y XOPJAOW NPH PELIEHUH NPOCTEUIINX T€OMETPUIECKUX 3a]1a4.

Bnanete NOHSATHEM ONUCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSITh CBOMCTBA
OMKMCAHHOTO YEThIPEXYTOIbHUKA MTPU PELIEHUU POCTEUIINX 3a7au.

[IpuMeHATh TONyYEHHbIC 3HAHUS HA TMPAKTUKE — CTPOUTh MaTeMaTUYECKHUE
MOJEINU JJIA 33a]lay peaibHOU *KU3HU U MPOBOJAUTH COOTBETCTBYIOIINE BHIYUCICHUS C
MpUMEHEHUEM TMOoA0OUs M TPUTOHOMETPUU (MOJIB3YSICh, TNI€ HEOOXOIUMO,
KaJIbKYJISITOPOM).

9 KJIACC

3HaTh TpPUTOHOMETpUYECKUE (YHKIIMU OCTPBIX VIJOB, HAXOIUTh C UX
MIOMOIIBI0 PA3JUYHBIE AJIEMEHTHl MPSMOYTOJbHOTO TPEYrojbHUKA («PEIICHHE
MPSIMOYTOJIBHBIX TPEYTOJILHUKOBY). HaxoauTh (C MOMOIIBIO KaIbKYJSATOPa) JJIUHBI U
YTIIBI 17151 HETAOJIMYHBIX 3HAUCHHM.

[Tonp3oBaThcs GopMyrIamMu MPUBEICHUS U OCHOBHBIM TPUTOHOMETPHUECKUM
TOXIECTBOM JJISl HAXOXKJEHHSI COOTHOUIEHUN MEXKIYy TPUTOHOMETPUUECKHUMU
BEJIMYMHAMU (C OMOPOM Ha CIPABOYHYIO HH(OPMAITHIO).

Hcnonb30BaTh TEOPEMbl CHHYCOB M KOCHHYCOB JJISl HAXOXKJCHUS Pa3IMUYHbBIX
AJIEMEHTOB TPEYIrOJIbHUKA («pEHIEHUE TPEYTrOJbHUKOBY»), MOPUMEHATh WX MpH
pEeLIEHUH MPOCTEUIIINX TEOMETPUUECKUX 3a]1ay.

Bnanets nouatusimu npeoOpazoBaHusi MoA00Us, COOTBETCTBEHHBIX 3JI€MEHTOB



nonoOubIx ¢uryp. Ilomp3oBaTtbes cBoMCTBaMHM MOAOOMS TMPOU3BOJBHBIX (GUTYD,
YMETh BBIYMCIATH JJIUHBI U HAXOAUTHh YINIBI y MOMOOHBIX (uryp (Mo anroputmy
yueOHbIX peiicTBuil). [lpuMeHsATH CBOHCTBa MOAOOMA B MPAKTHUYECKUX 3aadax.
YMeTh NpUBOAUTH IPUMEPHI ITOJOOHBIX (PUTYp B OKPYKAIOIIEM MUPE.

[Tonp3oBaTbes TeopeMamu (IO BU3YaJbHOW OIOpE) O MPOU3BEICHUU OTPE3KOB
XOp/I, O TPOU3BEIEHUH OTPE3KOB CEKYIIHNX, O KBaJpaTe KacaTeIbHOM.

[lonp30BaThcs BEKTOpaMH, TMOHUMATh WX TEOMETPUYECKHH M (pusmueckuii
CMBICT, TPHUMEHATh HMX B PEIICHUM TEOMETPHUUECKHX U (PU3NYECKUX 3ajad.
[TpuMeHsTh CKaIpHOE MIPOU3BEICHUE BEKTOPOB AJIs1 HAXO0XKACHHUS JUIMH U YTJIOB.

[Tonp30BaThCsA METOIOM KOOPJMHAT HA MIIOCKOCTH, TPUMEHSTh €T0 B PEIICHUU
Tre€OMETPUUYECKUX U MPAKTHYECKHX 3ajad.

Bnagers MOHATHUSMH TPaBUIBHOTO MHOTOYTOJBHHKA, IJIUHBI OKPYXHOCTH,
JUTMHBL TYTH OKPYKHOCTH M PaJMaHHOW Mepbl yria, YMETh BBIYUCIATH ILIONIAIb
Kpyra u ero uacreil (c omopoil Ha cmnpaBouHyr uH(popMauuio). Ilpumenars
MOJIyYE€HHBIE YMEHHS B IPAKTUYECKUX 3a/1ayax.

Haxogute ocu (MM LEHTpbI) CUMMETpUHU (GUTYpP, HPUMEHATH JIBUKEHUS
IUIOCKOCTH B MPOCTEUIINX CIyYasiX.

[TpyuMeHsATh MOJyuYEeHHBbIE 3HAHUSA Ha MPAKTUKE — CTPOUTH MaTEeMaTHUECKHE
MOJIETH JUIsl 33]1a4 PEabHOU KM3HU U MPOBOJIUTH COOTBETCTBYIOLUE BBIYMCICHUS C
OpPUMEHEHHEM MOoJ00UsS M TPUTOHOMETPUUYECKUX (PYHKUMHA (HOJB3YsCh, TIJiE
HEO00XO0JIMMO, KATBKYJISITOPOM).

AJAIITUPOBAHHASA PABOYAS IPOI'PAMMA YYEBHOT' O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» 7-9 KIIACCbI

Hean u3yuyeHus y4e0HOro Kypca

B coBpemeHHOM LM(POBOM MHpE BEPOSATHOCTb U CTATUCTHKA IMPUOOPETAIOT
BCE OOJIBIIIYIO 3HAUUMOCTD, KaK C TOYKH 3PEHUS MPAKTHUECKUX MPUIIOKEHUN, TaK U
UX ponu B oOpa3oBaHuU. KaKaplii 4eIoBEK MOCTOSHHO MPUHUMAET PEIICHUS Ha
OCHOBE MMEIOIIUXCS Y HEro JaHHbIX. A Uisi 0O0CHOBAaHHOTO MPUHATHS PEIICHUS B
YCIIOBUSIX HEIOCTaTKa WM U30bITKA MHPOPMALIMA HEOOXOUMO B TOM YHUCJIE XOPOLIO
c(hOpMHPOBAHHOE BEPOSITHOCTHOE M CTATUCTHYECKOE MbllieHue. IMEHHO mosTomy
OCTpO BCTaja HEOOXOAUMOCTh CPOPMHUpPOBATH y OOYyYaIOIMIMXCS, B TOM YHCIE
obyuatomuxcst ¢ 3I1IP, ¢pyHKIMOHANIBHYIO TIPaMOTHOCTh, BKJIIOUAIONIIYI0 B ceOsl B
Ka4yeCTBE HEOTHEMIIEMOM COCTAaBIAIOLIECH YMEHHE BOCIPUHUMATL U KPUTUYECKU
aHaIM3MpOBaTh MH(GOPMAIUIO, MPEACTABICHHYIO B Pa3Iu4HbIX (hopmax, MOHUMATh
BEPOSATHOCTHBIA XapakTep MHOTMX pPEalbHBIX TMPOLECCOB M 3aBHCUMOCTEH,
IIPOU3BOANTH MPOCTEHMIINE BEPOSTHOCTHBIE PACUETHl. 3HAKOMCTBO C OCHOBHBIMH
MpUHITUTIAMU cOOpa, aHaliM3a W MPEICTABICHUS JAaHHBIX U3 PA3INYHBIX cep KU3HU
o0II1ecTBa U TOCyAapCTBa MPUOOIIaeT 00yJIaronuXcsi K OOIIECTBEHHBIM HHTEPECAM.

B crpykrype mporpamMmbl y4eOHOro Kypca «BeposTHOCTb W CTaTHCTHUKA
OCHOBHOW IIKOJIbI BBIJICJIEHBI CJHENYIOLINE COAEPKATEIbHO-METOIUYECKUE JIMHHM:
«IIpencraBneHue JOaHHBIX W OMNHMCATelIbHAs CTAaTHCTHKA»; «BeposTHOCTHY;
«2neMeHThl KOMOUHATOPUKNY; «BBenenue B Teoputo rpadoBy.



Copnepxxanve nuaun «lIpencraBieHne JaHHBIX M ONUCATEIbHAS CTATHCTHKA»
CJIy>KMT OCHOBOH /1711 (JOPMUPOBAHUS HABBIKOB paObOThI ¢ MH(pOpMAIUME: OT YTEHUS U
UHTEpIpeTauun WHPOpMaluy, IMPEACTaBIEHHOW B TabiMLax, Ha JuarpaMmax u
rpadgukax a0 cOopa, MPEACTAaBICHUS U aHalW3a JAHHBIX C HCMOJIb30BAaHUEM
CTaTHUCTUYECKUX XapaKTEPUCTHK CpPEAHMX M pacceuBaHus. Paboras ¢ JaHHBIMH,
oOyuatomuecs ¢ 3[IP ydarcs cuuThIBaTh U MHTEPIPETUPOBATH JIaHHBIE, BBIABUIATH,
apryMEHTUPOBAaTb M KPUTHKOBAaTb IPOCTEUIINE TMIIOTE3bl, Pa3MBIIUIATh HAJ
dakTopaMy, BBI3BIBAIOIIMMU H3MEHYMBOCTh, M OIICHMBATb UX BIUSHUE Ha
paccMaTpuBaeMbI€ BEJIMYHUHBI U ITPOLIECCHI.

NHTYyUTHBHOE NPENCTABICHUE O CIy4YalHOM W3MEHYUBOCTH, HCCICIOBAHUE
3aKOHOMEPHOCTEN U TEHJICHIIMN CTAaHOBUTCS MOTHUBUPYIOIIEH OCHOBOM ISl U3YUYEHUS
Teopuu BeposTHocTeil. bomnbioe 3HaueHue s ooyuaroniuxcs ¢ 3I1P 3gecy umeror
MIPAKTUYECKHAE 3aJaHusl, B YACTHOCTU ONBITHI C KIIACCHYECKHMH BEPOSITHOCTHBIMHU
MOJEISIMU.

[TonsiTue BEpPOSITHOCTH BBOAMTCA Kak Mepa NpaBIONOAO0OUS CIy4ailHOTrO
coOpiTus. [Ipn u3zyuenun kypca obyuatoniuecst ¢ 3IIP 3nakomsTCs ¢ mpocTermmumMu
METOJaMHU  BBIYUCIICHUS  BEPOSATHOCTEH B  CIIYYaWHBIX OKCIEPUMEHTAX C
PABHOBO3MOXXHBIMU  DJIEMEHTAapHBIMU HUCXOJAMHU, BEPOSTHOCTHBIMU 3aKOHAMU,
MO3BOJIAIOIIMMU CTaBUTh M pelIaTh Oojee CIOoXKHble 3anaud. B Kypc Bxoasr
HayajbHbIC INPEACTABICHUA O CIy4aWHBIX BEJIMYMHAX H HUX  YHUCIOBBIX
XapaKTEPUCTHUKAX.

Takke B paMKax 3TOro Kypca OCYLIECTBISETCS 3HAKOMCTBO OOy4YarOIIMXCS C
3[IP ¢ MHOXecTBAaMM M OCHOBHBIMHM  OIEpalMsIMA  HAJl MHOXECTBaMH,
paccMaTpUBAIOTCS INPUMEPBl  NMPUMEHEHUS Ui pElIeHus 3aJad, a TaKKe
MCIIOJIb30BAHUS B IPYTMX MATEMAaTHUYECKUX Kypcax U y4eOHbIX MpeaMeTax.

MecTo yueOHOro Kypca B yueOHOM ILJIaHE

B 7-9 xmaccax usywaercs Kypc «BeposSTHOCTH M CTAaTUCTHKa», B KOTOPBII
BXoasAT pazgensl: «lIpeactaBineHue AaHHBIX U ONUCATENIbHAsT CTaTUCTUKAY,
«BeposTHOCTBY; «DJIeMEHThl KOMOMHATOPUKINY; «BBeneHnue B Teopuio rpadony.

Ha wm3ydenune maHHoro xypca oTBOAMT 1 ydeOHBIM yac B HENIENIO B TCUCHUE
KaXJI0TO Toaa o0ydenusi, Bcero 102 y4eOHbBIX Haca.

COJJEP)KAHUE YUEBHOI'O KYPCA «BEPOSITHOCTH U CTATUCTUKA (I10
I'OIAM OBYYEHUA)

7 KIIACC

[IpencraBnenne MaHHBIX B BUAEC TAOMUIl, Auarpamm, rpadukoB. 3aroaHEHHE
Ta0JINII, YTEHNE U MIOCTPOCHUE TUarpaMm (CTOJOMKOBBIX (CTOJIOYATHIX) H KPYTOBBIX).
Urenne rpadMKoB peanbHBIX MpoiieccoB. M3Bneuenne nHpopManuy U3 quarpamMmm u
TaOJuII, UCTIOJIB30BAaHUE U UHTEPIIPETALINS TAHHBIX.

OmnwucarenpHasi CTATUCTUKA: CpenHee apudMeTHdyeckoe, MeAHaHa, pa3Max,
HauOoJblllee W HaWMEHbIee 3HAYCHHWs] HaOopa 4YHCJIOBBIX JaHHBIX. [IpuMeps
CIIly4YalHOM U3MEHYHUBOCTH.



*CnyuallHbIN SKCHEPUMEHT (OMBIT) W CiydaiiHoe coObiTHe. BeposTHOCTh |
yacToTa. Pojib MaoBEepOSTHBIX U MPAKTUYECKH JOCTOBEPHBIX COOBITHI B MPUPOJE U
B 06IecTBe. MOHETa U HrpaibHast KOCTh B TCOPUH BEPOSTHOCTEH™ .

*I'pad, BepumHa, pebpo. Crenenp BepmmHbl. Yucino pédbep u cymmapHas
creneHb BepuinH. [IpencraBnenue o cBszHocTu rpada. Lemu u mmxnsl. [lytn B
rpadax. O6xox rpada (sinepos myTh). [IpeacraBnenue 00 OprUeHTHPOBAHHOM Tpade.
Pemenue 3amau ¢ momorisio rpagos™.

8 KVIACC

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

MHOX€ECTBO, 3JEMEHT MHOXKECTBA, NOAMHOXeCTBO. Omnepamuu  Haj
MHOKECTBaMHU: 00bEIMHEHHE, TlepecedeHne, JonoiaHenne. CBoicTBa onepanuii Hax
MHOKECTBaAMHU: NIEPEMECTUTENIBHOE, COUYEeTaTeIbHOE, pacrpenenuTeabHoe,
BKItoueHus. lMcnosb3oBaHue TpaduUuecKkoro MpeACTaBICHUS MHOXECTB IS
OMKCAaHUS PEATbHBIX MTPOLIECCOB U ABJICHUM, TPU PELICHUU 33]1a4.

*3mepenue paccemBaHMs AaHHBIX. Jlucnepcus M CTaHAAPTHOE OTKIOHEHHE
YHUCIIOBBIX HA00POB. JlnarpaMma pacceuBaHus ™.

DneMeHTapHble  COOBITUSI  CciydailHOro omnbiTa. CiydaifHble  COOBITHS.
BepositHocT coObITHii. ONBITEL C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU.
Cnyyaitnbiii BIOOp. CBsI3b MEKIY MAJIOBEPOSTHBIMU U MPAKTUYECKU TOCTOBEPHBIMU
COOBITHSIMU B TIPUPOJIE, OOIIECTBE U HAYKE.

*JlepeBo. CBoOICTBa JE€pPEBHEB: EIAMHCTBEHHOCTh IIyTH, CYIIECTBOBAaHHUE
BUCSAYEH BEpILIMHBI, CBS3b MEXAY YMCIOM BepUIMH U yucioMm pédep. IlpaBuio
yYMHOkeHUs. Pelienue 3aa4 ¢ moMoIpto rpados.

[IpotuBononoxueie coObiTus. [uarpamma Oinepa. OObeAuHEHHE WU
nepeceueHre  coObiTui.  HecoBmecTHble  coObiTHs.  DopMyna  CIOKEHHUA
BEPOSATHOCTEW. YCJIOBHas BeEpPOSITHOCTh. IIpaBuno ymHOxkeHus. HesaBucumeblie
coObiTus. IlpeacraBnenune sKcrepuMeHTa B BHUAE JepeBa. PemieHue 3amad Ha
HaxXOX/JIEHUE BEPOSITHOCTE C TIOMOLIBIO J€peBa CIIy4ailHOro HSKCIEpPUMEHTA,
nuarpamm Ditiepa™.

9 KJIACC

[IpeacraBnenre nOaHHBIX B BHUJE  TaliuIl, JAuarpamMm, TIpadukoB,
UMHTEpHpeTanus AaHHbIX. YTeHHue M MOCTpoeHue TadiMll, uarpamm, rpadukoB MO
peanbHbIM JAHHBIM.

[lepectanoBku u (axropuan. CoyeTaHuss U YUCIO COUYETaHUA. *TpeyrobHHUK
[Tackans™. Permenue 3a1a4 ¢ UCMOIb30BaHNEM KOMOWHATOPHKH.

*T'eomeTpruueckasi BepOsATHOCTh. CiydailHBIA BBIOOp TOYKM M3 (QUTYpPHI Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 IyT'H OKPYKHOCTH™.

Ucnerranue. Ycenex n Heynaua. Cepust McnblTaHui 10 niepBoro ycrnexa. Cepus
ucneiTanuil bepaynnu. BepostHoctu coObITHIA B cepuu UCTibITaHul bepHyu.

4
3HGCL u pajiaee * O603Ha‘I€HLI TEMbI, U3YUCHNUEC KOTOPLIX NPOBOJAUTCS B O3HAKOMUTCIbHOM I1JIaHE. Heaaror
CaMOCTOATCJIbHO OIPCALCIIACT 06’I)GM n3y4acMoro mMmarepuaja.



CrnyvaiiHas BeJIMYMHA W PACHPEIEICHUE BEPOATHOCTEH. MaTtemaTuueckoe
oXxuganue U gucnepcus. [lpumepbl  MaTeMaTH4ecKoro  OXUAAHUA — Kak
TEOPETUYECKOIO0 CpPEAHEr0 3HA4YEHUsl BEIMYMHBI. MaTreMaTHdyecKkoe OXHUAAHUE HU
JUCTIEPCUS CIIy4allHOM BEJIMYMHBI «YUCIIO YCIEXO0B B CEPUM UCIIBITAHUN bepHymm».

[TonsiTue o 3akoHe OOJdbIIKX uncen. M3mMepeHue BepOATHOCTENW € MOMOUIbIO
qyacToT. Posib 1 3HaueHue 3aKkoHa 0OJIBLIINX YHCEN B IPUPOJIE U OOIIECTBE.

IJNTAHUPYEMBIE ITPEJIMETHBIE PE3YJIbTATBI OCBOEHMA
AJIATITUPOBAHHOU PABOYEH ITPOI' PAMMBI KYPCA «BEPOSTHOCTD 1
CTATUCTUKA» (IIO TOAAM OBYUEHUA)

[IpenmMeTHbIE pe3ynbTaThl OCBOCHUS Kypca «BeposATHOCTh U CTaTUCTUKA» B 7—
9 Kiaccax XapakTepU3yIOTCS CIEAYIOIUMU YMEHUSMHU.

7 KJIACC

Yurare wuHpOpMaIMiO, TPEACTABICHHYIO B Ta0IWIax, Ha JgUarpaMMax;
MPEACTABIATh JIaHHBIE B BHUAE TAONMWIl, CTPOUTH AWArpaMMbl (CTOJOWKOBBIC
(cToyOyaThie) U KPYyroBbIi€) IO MAaCCUBAM 3HAUEHUH (C UCIIOJIB30BAaHUEM 3PUTEIIBHOM
HarJISIHOCTH W/WTK BepOaabHON OTIOPHI).

OmnucplBaTh W HUHTEPIPETHPOBATH  pealbHBIC  YHCIOBBIC  JaHHBIC,
MpeICTaBIICHHBIC B TAa0NMIIaX, HA JUarpaMMmax, rpadukax.

OpueHTHPOBATbCS B TOHATUSX W ONEPUPOBATh MMH Ha 0a30BOM YPOBHE:
cpennee apupMeTudecKoe, MearnaHa, HauOoJbIllee 1 HaMMEHbIIIee 3HAUYEHHUs, pa3Max.

NMeTs mnpencraBieHUE O CIIy4alHOM WM3MEHUYMBOCTHM HA IIPUMEpax LIEH,
(UBUYECKUX BEIMYWH, AHTPOTIOMETPUYCCKUX JAaHHBIX; WMETh IIPEJICTaBIICHHUE O
CTaTUCTUYECKON YCTOMYHUBOCTH.

8 KUIIACC

N3Bnekath U mpeoOpa3oBbIBaTh WH(OOpPMAIMIO, MPEICTABICHHYIO B BHUIE
TaOJull, auarpaMm, rpauKoB; MPEICTABISIThL JaHHBIE B BUJIE TAOJIMI], JUArpamM,
rpauKoB.

OnuceIBaTh MOCJIE COBMECTHOTO aHAJIN3A JIAHHBIE C IOMOIIBIO CTATUCTUYECKHUX
MoKa3aTesield: CpeIHUX 3HAYeHUH W Mep pacceuBaHus (pa3Max, IUCIEepCcHUs |
CTaHAAPTHOE OTKJIOHEHUE).

HaxonuTh 4acTOThI YUCIOBBIX 3HAYCHUI U YaCTOTHI COOBITHIA, B TOM YHUCJIE TIO
pesynbTaTaM HW3MEpeHWd W HaOMIoJeHW (C HUCIOJIb30BAaHUEM 3pPUTEIHHOU
HaTJISTHOCTH W/WJIK BepOaabHOM OTIOPHI).

Haxonuth BEpOSATHOCTH CIy4ailHBIX COOBITUN B OMBITaX, 3Hash BEPOSATHOCTH
AJIEMEHTAPHBIX COOBITHI, B TOM 4YHCJIE B OINBITaX C PaBHOBO3MOXXHBIMU
AIIEMEHTAPHBIMU COOBITUAMHE (C HCIOJIB30BAHUEM 3PUTEIHHONW HATTSIHOCTH W/WIIA
BepOaIbLHON OMOPHI).

Nmerps mnpencraBieHue O Trpa@UUecKuXx MOJENAX: JEpPeBO  CIIy4ailHOro
AKCIEPUMEHTA, JUarpaMMbl Diljiepa, YuCIoBas MpsmMasl.

OnepupoBath MOHATUAMH Ha 0A30BOM YPOBHE: MHOXECTBO, MOJIMHOKECTBO;



BBINIOJIHATH ONEPAIMU HaJl MHOKECTBAMU: 00bEIMHEHUE, ITIEPECCUCHHE, JOTOTHEHNUE,
NEPEUUCIsATh  AJIEMEHThl MHOXECTB; IPUMEHATh CBOMCTBA MHOXECTB (C
UCIIOJIb30BAaHUEM BU3YaJIbHOM OTOPHI).

HNmets mpencraBieHue o rpauyueckoM Mpe/ICTABICHUE MHOMXECTB U CBS3Ci
MEXAY HUMHU JIJISl OTTMCaHUs TTPOLIECCOB U SIBJICHUM, B TOM YKCIIE TIPU PEIICHUU 3a/1a4
U3 JIPYruX y4eOHBIX MPEIMETOB U KYpCOB.

9 KJIACC

N3BnekaTh U peoOpa3oBbIBaTh MH(POPMAIKIO, MPEICTABICHHYIO B Pa3TUYHBIX
UCTOYHMKAX B BUJE TaOJUIll, Juarpamm, rpadukoB; MPEJCTaBISATh JAaHHbIE B BHJIEC
Ta0IuIl, TUarpamMm, rpaguKoB.

Pemate mnpocreiiime 3ajaud OpraHW30BaHHBIM MEPeOOPOM BAapUAHTOB, a
TaKXe C UCIOIb30BaHUEM KOMOMHATOPHBIX MTPABUI U METOIOB.

Nmets mpencraBieHue o0 omucaTeIbHBIX XapaKTEPUCTUKAX JJIi MacCCHUBOB
YHCJIOBBIX JAHHBIX, B TOM YUCJIE CPETHUE 3HAUEHUS U MEPbI PACCEHBAHMUSL.

HaxoauTh 4acTOTHI 3HAYEHUM M YACTOTHI COOBITHUSI, B TOM YHUCJE TOJIb3YSCh
pe3yabTaTaMu NPOBEAEHHBIX U3MEPEHUM U HAOI0AeHUH (C OMOPOil Ha CIIPaBOYHYIO
nH(popMaIHIo).

Haxonuth BEpOATHOCTH CIydalHbBIX COOBITUN B U3YYEHHBIX OMNBITaX, B TOM
YHUCJI€ B OMNBITaX C PABHOBO3MOXXHBIMH 3JIEMEHTAPHBIMH COOBITHSIMH, B CEPHIX
WCHBITAaHUM JI0 TIEPBOTO yCIIEXa, B CEPUSIX UCIIBITAaHUN bepHyIuun.

NmeTp mnpencraBiieHWE O CIy4alHOM BEIMYMHE U O paCHpeAcICHUU
BEPOSITHOCTEM.

NMmerps mnpencraBieHUWE O 3aKOHE OOJBIIMX YHCENT KAaK O MPOSIBICHUH
3aKOHOMEPHOCTH B CIIy4alHOW W3MEHYMBOCTH W O POJIM 3aKOHA OOJIBIIMX YHUCENT B
MPUPOJE U OOIIECTBE.



TEMATHUYECKOE IINTAHUPOBAHUE

5 kimacc (ue menee 170 u)

HasBanmue
pasneia (TemMbl)
Kypca (4uciao

OcHoBHOe coepkaHue

OcHOBHbBIE BU/BI 1€ATCIbHOCTH oﬁyqammnxcﬂ

(43 )

ApudmeTrnueckue JEHCTBUS C HATypalbHBIMH YHUCIAMH.
CBoiicTBa HyJIs MpPU CIOXKEHUU M -YMHOXKEHHH, CBOWCTBA
€IUHULIBI  [IpU  yYMHOXeHMH. llepemecturensHoe U
COYETATEIbHOE  CBOWMCTBA  CIOXKEHHS WU YMHOMKCHWUS,

*pacIpeie/NTeIbHOE CBOMCTBO YMHOKEHHS® *,

*JlenuTenn W KpaTHbIE® 4YHUCla, pPA3JIOKEHHWE 4YHUCIA Ha
MHOXHTeNH. Jlenenne ¢ ocrtaTtkoMm. IIpocTteie W cocTaBHbIE
gyucna. *[Ipusnaku genumoctu Ha 2, 5, 10, 3, 9*.

CreneHb ¢ HaTypaJIbHBIM [TOKA3aTEIEM.

HucnoBble BEIpaXEHUs ; TOPSIIOK JECUCTBUM.

Perrenne TeKCTOBBIX 3a/1a4 Ha BCe apu(PMETUUECKHUE NIEUCTBUS,
Ha JIBUKEHUE U TIOKYTIKH.

4acoB)
HartypaabHbie Jecatuynas cucrema cuucieHus. Psn HaTypanpHbIX uncen. |Uurarhb, 3anucbiBaTh, CPABHUBATH HATYPAJIbHBIC 4YHUCIA,
unciaa. leiicrBust ¢ |Hatypanbubii psag. Yucno 0. HarypanbHble uyuciia Ha|y4acTBOBaTHL B  OOCY:KIEHHMH CIIOCOO0B YIOPSIOYMBAHMS
HATypPaJbHbIMH KOOp-IWHATHOU MPSMOM. CpaBHenue, OKPYIJICHHUE | YU CE.
YU CIAMM HATypaJIbHBIX YUCEIL. HN300paxkaTth KOOPAMHATHYIO NPSIMYI, OTMeYaTh 4YuCia

TOYKAMH Ha KOOPAWHATHOW MPAMOH, HAXOAUTh KOOPIUHATHI
TOYKH.

HcciaenoBath cBoiicTBa HaTypainbHOro psaa, yucen 0 u 1 npu
CIIOKEHUH U YMHOXKEHHH.

Hcnonb3oBaTh NPaBUI0 OKPYIVIEHHS HATypaJbHBIX YHCEN
IIpY HEOOXOIMMOCTH € OTIOPOM Ha aJITOPUTM IpaBUIIa.
BeimoanaTs apupmernyeckue AeHCTBHA C HaTypalbHBIMU
YHUCIaM{, BBIYMCJSTH 3HAYCHHUS YHCIOBBIX BBIPAKEHHH CO
cKoOKkaMu 1 0e3 CKOOOK.

3anuchIBaTh NPOU3BEICHUE B BUJE CTEIIEHU, YUTATh CTEIICHH,
MCMOJb30BAaTh TEPMHHOJIOTHIO (OCHOBaHME, IIOKa3aTelb),
BBIYHC/ISITh 3HAYEHUsl CTENeHell npu HEoOXOAUMOCTH C
BHU3YyaJIbHOU OIIOPOM.

BbINOJHATL NPUKUAKY M OLEHKY 3HAaYCHUM YHMCIOBBIX
BBIPQXCHUI, MpeajiaraTb 1 NPUMEHSITh NMPUEMBI NMPOBEPKH
BBIYUCIICHUM.

Hcnonb30BaTh MNpU  BHIYMCICHUSX TepeMeCTUTEIbHOe W
couerarejilbHOe CBOMCTBAa CJIOKEHMSI W YMHOKEHMS,
*pacnpenesMTeIbHOE CBONCTBO YMHOKeHUs™;




dbopMynupoBaTh M TNPUMEHSATH MPaBWIA MPeodpa3oBaHMs
YHMCJI0BBIX BbIPaKeHUI Ha OCHOBe CBONCTB
apuMeTH4ecKMX JIeCTBHH 1NpH  He00OXOAMMOCTH €
HANpaBJIsiioIeil MOMOIIbIO.

@opmyaupoBaTh omnpeleJeHHs] JEIUTENd M KpaTHOro (c
OIOpOl Ha alropuT™M IpaBUia), HA3BIBATH [JCIUTEIN U
KpaTHBIE YUCIA; PAaclO3HABATH IIPOCTHIE U COCTaBHBIC YMCIIA;
¢opMyIMpoBaTh M NPUMEHSITH MPU3HAKHU JEIUMOCTH Ha 2, 3,
5,9, 10, (c omopoii Ha aNrOpUTM MpaBHJA); MPUMEHSATH
AJITOPUTM  PA3JIOKEHUS YHCIAa HAa MPOCThIE MHOXHTEIH,
HAXOJUTh OCTATKU OT JIEJICHUS U HENIOJHOE YaCTHOE.
Pacno3HaBaTh MCTHHHBIE M JIOXKHBIE BBICKA3bIBAaHUSA O
HaTypaJIbHbIX yHcliax, NPUBOAUTH npuMepsbl U
KOHTPIIPUMEDPBI, CTPOMTH BBICKA3bIBAHUA U OTPULAHUSA
BBICKA3bIBAaHUI O CBOMCTBAaX HATypaJbHBIX YUCEN C OIIOPOM Ha
oOpaserr.

Pematb TEKCTOBBIE 3amaud apu(METHUECKHUM CIIOCOOOM,
HCNOJIb30BaTh 3aBHCHMOCTH MEX/1y BEIMYMHAMU (CKOPOCTH,
BpEMsl, PacCTOSIHUE; 1I€HAa, KOJIWYECTBO, CTOMMOCTh U JIp.) NpHU
HEOOXOMMOCTH C MCIIOJIb30BaHHEM CHPAaBOYHOM MH(opMmanuu:
aHAJM3UPOBATH TEKCT 33Ja4H, nepedopMyupoBaTh yCIOBUE,
H3BJICKATH HEOOXOoMMBbIe JTaHHBIE, yYCTaHABJIHUBATH
3aBUCUMOCTH MEXJy BEJIMYMHAMU I[P HEOOXOIUMOCTH C
HaIPABJIAIOLLEN TOMOLIBIO.

MoaeanpoBaTh XOJ PELICHHs 33Ja4d C MOMOIIBI PUCYHKA,
CXEMBI, TaOIHIIBI.

IlpuBoauTs, pa30uparb pa3IMYHBIE pELIECHUSA, 3allUCH
pelmeHnii  TEeKCTOBBIX  3adad  (MpM  HEOOXOAMMOCTH  C
HaIPaBJISIONICH TOMOIIIBIO).

C noMombI0 MeAarora OLEHUBATH IOTYYEHHBIH PE3yJbTarT,
OCYLIEeCTBJISATHL  CAMOKOHTPOJIb,  TMpOBEpPssi  OTBET  Ha
COOTBETCTBHUE YCIIOBHIO, HAXOUTh OIINOKH.

*Pemate 3aqa4M ¢ MOMOIIBI0 Tepedopa BceX BO3MOIKHBIX
BAPHAHTOB™.




3HAKOMHUTBCS ¢ UCTOPHE Pa3BUTHUS apU(DMETUKN.

Harasnunas
reomerpus. JIuHuu

Ha MJIOCKOCTH
(12 4)

Touka, npsimas, oTpe3ok, Jyd. Jlomanas. M3sMepenue IIuHbBI
OTpe3Ka, METPUYECKUE CAMHUIBI  M3MEPEHUS  JUIMHBIL
OKpY>KHOCTb U KpYT.

[TpakTudeckas pabota «IlocTpoeHne y30pa U3 OKPYKHOCTEI.

VYron. Ilpsamoi,
N3smepeHnue yrios.

OCTPBIM, Tymol W pa3BEPHYTHIA YIJIbI.

[IpaxTuueckas padora «IlocTtpoenue yriosy.

PacnoznaBarp Ha 4eprexkax, PpHUCYHKaX, OIMCHIBATD,
UCIOJB3Ysl TEPMUHOJIOTHIO, M HM300paskaTb C IIOMOIIBIO
YepTEKHBIX ~ MHCTPYMEHTOB  (IpM  HEOOXOAMMOCTH IO
BU3YaJIbHOW OIOpE): TOUYKY, IPsAMYIO, OTPE30K, JIyd, Yroi,
JIOMaHYI0, OKPY’KHOCTb.

Pacno3naBaTh, NPUBOAMTHL NMPHMeEPHI OOBEKTOB PEAIHLHOTO
MHUpa, UMEUMX (OopMy H3YyUEHHBIX (UIYp, OleHHBATh HX
JIMHEWHBIE pa3MeEPBI.

Hcnonb3oBaTh JMHENKY U TPAHCIIOPTHP KaK MHCTPYMEHTHI JJIS
IIOCTPOEHMS U U3MEPEHHS: M3MEPATH JUIMHY OTPE3Ka, BEIUYUHY
yINIa; CTPOMTb OTPE30K 3aJaHHOW JUIMHBI, YTOJI, 3aJaHHOU
BEJIIMYUHBI;, OTKJIAABIBATH LIUPKYJIEM PAaBHBIE OTPE3KH, CTPOUTH
OKPYKHOCTb 33/IaHHOT'O pajuyca.

N3006paxkars KoH(Urypanuu TreoMeTpuueckux ¢uryp wu3
OTPE3KOB, OKPYKHOCTEM, MX 4YacTei Ha HEIMHOBAaHHOM M
KJIeTyaTol Oymare; mpeajaratb, ONMMCHIBATH M 00CY:KIATh
Croco0bl, AJNrOPUTMbI IOCTPOECHHS IIOCIE COBMECTHOIO
aHayms3a.

Pacno3HaBath M M300paxkaTh Ha HEJITUHOBAHHON U KIIETYATOU
Oymare mnpsMOH, OCTpBIA, TyNoH, pPa3BEPHYTHIA  YIJIBI;
CPABHUBATH YIJIbL.

Bb1uucasaTh IMHBI OTPE3KOB, TOMAaHbIX.

ITonnmaTe M HMCHOJB30BATh MNPH PeELICHHH 3a4ad4
3aBMCUMOCTH MEXIY €IMHHUIIAMH METPUYECKON CUCTEMBI MEp;
3HAKOMHUTBbCS C HEMETPUUYECKUMU CUCTEMAMU MEpP; BbIPAKATH
JUIMHY B DPAa3jM4HBIX  €JUHUIAX  HU3MEpEHHs  IpH
HE00XOIMMOCTH C OTOPOH Ha CIIPaBOYHYIO HH(OpPMAIHIO.
HccnenoBare  ¢Gurypsl U KOH(Urypamuu, HCIONb3Ys

1u(pOoBBIE PECYpCHI.

OOBLIKHOBEHHbBIE
npoou

Hpo6b. IlpaBunbHble M HenmpaBwibHbIE ApoOu. OcHOBHOE
cBOIcTBO Apodu. CpaBHEHUE IpOOEH.

MopenupoBath B Tpaduyeckoil, mnpeaMeTHoi dopme,
IIOMOLIbI0 KOMIBIOTEPA MOHATHSA M CBOMCTBA, CBS3aHHBIE C




(48 1)

Crnosxenue 1 BelYUTaHHE OOBIKHOBEHHBIX ApoOel. CmelanHas
npoOb. YMHOXEHHE U JIeJIeHHE OOBIKHOBEHHBIX JpOOeCi;
B3aMMHO-00paTHEIE IPOOH.

Pemenne TekcTOBBIX 3ajad, coaepkamux Apoou. OCHOBHBIE
3a/1a4d Ha APOOH.

[Ipumenenue OyKB AJIs 3aMMCU MAaTEMaTHUYECKUX BBIPAKEHUH U
MIPEIIOKEHUH.

OOBIKHOBEHHOM APOOBIO.

YuTaTh U 3aNUCHIBATH, CPABHMBATH OOBIKHOBEHHBIE Jpo0H,
npexiaraThb H 00CyKIaTh CMOCOOBI YIOPSIOUYMBAHUS Ipo0eil.
M3o06pakath  OObIKHOBEHHBIE  JpoOM  TOYKAaMH  Ha
KOOPDIMHATHOM  IIPSMOM; HMCNOJb30BaTh  KOOPAWHATHYIO
MPSIMYIO JUIsl CPaBHEHUS Ipo0eit.

®opMyJIMpOBaTh, 3aIIUCHIBATH € MOMOLILI0 OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOH JpoOM C OMOpod Ha MPaBHIIO;
HCIOJIb30BaTh OCHOBHOE CBOMCTBO JIpOOH IS *COKpameHHs
Ipobeil u mpuBeleHHs JApoOM K HOBOMY 3HAMEHATENI0 B
IPOCTEHIINX ClIyyasx™.

IpeacraBasary 10 00pa3ly cCMellaHHYH0 JApoOb B BHJE
HENpPaBWIBHOM M  BbIIEHATH LENyH YacThb YUCIa U3
HEMPaBUIBLHOU TPOOH.

BbInoHATH apudMeTHyecKue JeicTBHs C OOBIKHOBEHHBIMU
IpoOsMU B MPOCTHIX CIyd4asx; TPHMEHSTh CBOHCTBA
apru(pMETUIECKUX JNEUCTBUI TS panoOHAIN3AIA
BBIYMCIICHUM.

BbInoiHATL NPUKHMAKY U OWEHKY DPE3yJbTaTa BBIYMCICHUM;
npeiaraTb ¥ NPUMEHATH NPUEMbI IPOBEPKH BbIUNCICHUN.
IIpoBoauTh MCCIeTOBAHUSI CBONCTB ApoOei, omupasich Ha
YHUCIOBbIE OJKCIEPUMEHTHl (B TOM YHCIE€ C TOMOIIBIO
KOMITBIOTEPA).

Pacmo3HaBaTh UCTHHHBIE U JIOKHBIE BBICKa3bIBaHUS O APOOSIX,
NPUBOAUTH MPUMeEPbI U KOHTPIIPUMEPHI.

Pemath mpocTellMe TEKCTOBBIE 3a7aud, COJAEpIKALUe
JpoOHBIE JaHHBIC, U 3a7a49d Ha *HAXO0XKJACHUE YaCTH IIEJIOTO U
LIEJIOTO TI0 €r0 YaCTH; BBISABJSATH UX CXOJCTBA U Pa3Tuuus™.
MoaeanpoBaTh XOJ PELICHHS 33Ja4d C IOMOIIBIO PHUCYHKA,
CXEMBI, TaOIHIIBI.

IIpuBoauTh, pa3duparb, OUEHUBATH PA3IUYHBIE PELICHHUS,
3allUCH pEIIeHUH TEKCTOBBIX 3ajjauy MpU HEOOXOIUMOCTH C
HaITpaBJISAOIIEH TOMOIIIBIO.

C noMombI0 MeJarora OUEHUBATH IOJYYCHHBIM pE3yJIbTar,




OCYIICCTBJISATHL  CAMOKOHTPONb,  IIPOBEpsSs  OTBET  HAa
COOTBETCTBHE YCJIOBHIO, HAXOAUTh OIHOKH.
3HAKOMHUTBCS C MCTOPHEid Pa3BUTHS APUDMETUKH.

Harasauas MHOroyronbHukn.  YeTHIPEXYrONBHUK,  NPAMOYTOJBHUK, | Pacmo3HaBaThb, H300pazaTb C  IIOMOIUBIO  YEPTEKHBIX

reoMeTpHsl. KBaJIpar. MHCTPYMEHTOB M OT pYKHM, MOJEIMpOBaTh M3 OyMaru

MHOTOYTOIBHUKH | Tpovrompmk. MHOTOYTOJIbHHKH.

(10 4.) [Tnomanp U mepuMeETp MPSIMOYTOJIBHUKA ¥ MHOTOYTOJIBHUKOB, IMpuBoauTHL MpUMePHI 00BEKTOB PEATLHOIO MHPA, UMEIOIINX
COCTaBJIEHHBIX M3 MPSAMOYTOILHMKOB, CIUHHUIBI H3MEPEHHS bopmy  mHOrOyrompHuKa, TpAMOYroJibHIKA,  KBa/pata,
momae. TlepHMeTp MHOTOYTOTBHHKA. TPEYrOJIbHUKA, OLEHHBATh UX JIMHEHHBIE PA3MEPHL.

BuIuMcIATL: TEpUMETP TPEYTOJbHUKA, IPAMOYrOJIBHHKA,

MHOTOYI'OJIbHUKA; IUIOIIAAb HPSIMOYroJIbHHUKA, KBajpara (Ipu
HE00XO0/IMMOCTH C ONOPOil Ha AITOPUTM YUEOHBIX JEHCTBUI).
H3o0paxath OCTPOYTOJIBHBIE, IIPSAMOYTOJIbHBIE u
TYNOYTOJIBHBIE TPEYTOJbHUKH.

Ctpouthb Ha KjieTyaToi Oymare KBajgparT U MPSIMOYTOJIbHUK C
3aJJaHHBIMU JUIMHAMU CTOPOH.

HccaenoBath cBoiicTBa NPSAMOYTOJIbHUKA, KBaJpaTa ITyTEM
HKCIEpUMEHTa, HaOIIOACHUs, H3MEPEHUs, MOJEeIUPOBAHMS;
CpaBHUBATh CBOMCTBA KBAJIpaTa U NPSIMOYTOJIbHHUKA.
Pacno3HaBaTh HCTHHHBIE U JIOXKHBIE BBICKAa3bIBAHUSA O
MHOI'OYI'OJIbHUKAX, MPUBOAUTH MPUMeEPbI U KOHTPIIPUMEDEI.
HccaenoBarh 3aBHCHUMOCTSD IIJIOIIAAU KBAAPATa OT JJIUHBI €r0
CTOpPOHBI.

Hcnoab30oBaTh ¢BOMCTBA KBAJAPATHOM CETKU ISl IOCTPOECHUS

¢uryp;  pa3doumBaTh  OpPSIMOYIOJBHUK  Ha  KBaJparhl,
TPEYrOJIbHUKU; COCTABJATH (QUIYpbl M3 KBaJIpaToB U
NpSIMOYTOJIBHUKOB M HAaXOAWTh HX IUIOHIa/b, pa30HUBaTh

¢urypel Ha TPSAMOYTOJBHUKMA M KBAJApaTbl M HAXOAUTh HX
rioniab (mpyu HeoOXOJUMOCTH C HAMPABJISIOUIEH TOMOIIBIO).

BoipaxaTth BeIMUMHY IUIOIIAJU B PA3IMUHBIX EAMHMUIIAX
U3MEpPEHUs] METPUYECKOM CHCTEMbl Me€p, MCHO0JIb30BaTh
3aBHCMMOCTH MEX/1y METPUUECKUMHU €IUHULAMH H3MEpPEHUS
wiomaad NpU HEOOXOAMMOCTH C ONOPOM Ha CHPABOYHYIO




UH(pOPMALIHUIO.

3HAKOMUTBCS ¢ TPUMepaMH MNpPUMeHeHUs IUIOIAIU U
nepuMeTpa B MPAKTHUECKUX CUTyalusx. Pemarhb 3axaum w3
peaNbHOW JKU3HH, IPH HEOOXOANMOCTH C ONOPOH Ha aITOPUTM
IIPaBUIIA, 00CYKIATH Pa3INYHbIe CIIOCOOBI PELLICHHS 3a1a4.

lecaTHuHbIE
npoou
(38 u)

HecsatuyHas 3anmuch apodeii. CpaBHEHUE ACCATUIHBIX APOOCH.

JleWicTBUS C NeCATUYHBIME Ipo0siMu. OKpyTIIeHHE JECITUIHBIX
Tpooei.

Pemenue TekcTOBBIX 3ajad, coaep:kamux Apoou. OCHOBHBIE
3a/1a4d Ha ApoOH.

IIpeacraBasATh [IECATUUHYIO IpoOb B BUAE OOBIKHOBEHHOM,
YUTATh W 3alHMChIBATh, CPaAaBHUBATHL JICCATHYHBIE ApoOwH,
npeajaratb M 00Cy:KIaThb CHOCOOBI  YIOPSAOYMBAHUS
JECATHUYHBIX IPOOCH.

H3o06paxkarh aecaTuyHble ApoOU TOYKAMHU HAa KOOPAMHATHOMN
IIPSAMOM.

BbISIBJSITH CXOCTBA H Pa3jIdyuMsi IPaBUI apuPMETHUUECKUX
JEUCTBUM C HATypalbHBIMH YHCIaMH ¢ JIECITHYHBIMU
JIpOOSIMH, ITOCJIE COBMECTHOT'O aHAJIM3a.

BoeimoanaTs apudmMeTuyecKkue JEUCTBUS C JIECATHYHBIMU
Ipo0sMHU; BBIMOJHATH, NPHKUAKY W OIEHKY pe3yjbTara
BBIYMCIICHHI.

I[pumensith cBoiicTBA apupMETHYECKUX ACUCTBUM U1
palMOHAIM3ALMHA BEIYUCIICHUM.

[puMeHsATH PABUJIO0 OKPYTIJIEHUS JECATUYHBIX IpOoOeid, mpu
HEO0OXOIMMOCTH C BU3YaJIbHOM OMOPOii.

IMpoBoauTh HCCJIEAOBAHUSI CBOMCTB JECATUYHBIX JpoOeH,
OMUpasiCh Ha YHUCIOBBIE SKCHEPUMEHTHI (B TOM 4YHCIE C
MTOMOIIIbIO0 KOMITBIOTEPA).

Pacno3naBaTh UCTUHHBIE U JIOKHBIC BHICKA3bIBAHUS O IPOOSIX,

NPUBOIUTDH NPpUMEPbI n KOHTPHIPUMCEPHI, CTPOUTDH
BBICKA3bIBAHMUSA U OTPUIIAHHA BBICKA3bIBaHUH.
Pematn HpOCTCﬁMHC TCKCTOBBIC  3aJla4yv, COICPIKAIIUC

JpOOHBIE JTaHHBIC, U Ha *HAaXO0XKJIEHWE YaCTH IEJIOTO M IIEJIOTO
0 €0 YaCTU™; BBISIBJISATH UX CXOACTBA M Pa3INYHs.
MoaenupoBaTh XOJ PELICHUS 33Ja4ud C MOMOIIBIO PUCYHKa,
cXeMbl, Tabnuibl. Pa3éuparh pa3inyHble PELIeHUs, 3aluch
pELIEHUI TEKCTOBBIX 3a/a4.




OnepupoBarh APOOHBIMU YHCIAMU B PEAbHBIX JKU3HEHHBIX
CUTYaIUsX.

C noMombI0 MeAarora OLMEHUBATH IOIYYCHHBIH PE3yJbTarT,
OCYLIECTBJATHL  CAaMOKOHTPOJIb,  IPOBEPssl  OTBET  Ha
COOTBETCTBHUE YCIOBHIO, HAXOUTh OIINOKH.

3HAKOMMTBCSI ¢ HCTOPHEH pa3BUTHS apuMETUKU

Harasanas
reoMeTpus.
Tesna u purypsi
B MPOCTPAaHCTBE
(9w

*MuororpanHuku. M300pakeHue MHOTOTpaHHUKOB. Mojenu
IIPOCTPAHCTBEHHBIX TEIL.

[IpsimoyronbHBI napamienenunen, kyo. Pa3séprkm kyba u
napajuieNienunenaa.
O0BEM Kyba, IPSAMOYTOJILHOTO Mapasuiesienunena™.

Pacno3sHaBaTh Ha 4YepTexax, PHUCYHKAX, B OKPY:KaloLIeM
MHpe [IPSIMOYTOJIbHBIN Mapauieenumnes, Kyo, MHOrOrpaHHHUKH,
ONMMCHIBATb, HCHOJb3ysl TEPMHHOJIOTHI0, OLEHMBATH
JMHEHHBIE Pa3MepHl.

IMpuBoauTh NMpUMeEpPbI 0O0BEKTOB PEATHHOTO MUPA, UMEIOIINX
(GopMy MHOTOrpaHHHKA, MPSMOYTOJBHOTO Mapaielenumesna,
KyOa.

H300pazkaTh Ky0 Ha KieTyaToil Gymare.

HccaenoBarn CBOMCTBA KyOa, MPSIMOYTOJIBHOTO
napaJulelienuea, MHOITOTPaHHUKOB, HCIIONb3Ysl MOJEIH IIpH
HEOOXOIMMOCTH C HAIPABJISIONIEH TOMOMIBIO.

Pacno3snaBath,  pa3BEPTKM KyO0a M mapajuiesenumnena.
MoaenupoBath Ky0 U napajuiefenunes u3 Oymaru u npodux
MaTepHajoB, 0 00pasily.

Haxoauth u3MepeHUs, BBIYUCIATH IUIOMIAJb ITOBEPXHOCTH;
00BEM Ky0Oa, MpSIMOYTOJIBHOTO NapajjeNenunena ¢ onopoi Ha
ATOPUTM YUYEOHBIX JIEHCTBHIA; HCCI€I0BATH 3aBHCHMOCTH
00BbEMa Ky0a oT AJTMHBI ero pedpa.

Ha6aonaTh M NpPOBOAWTH AHAJOTMU MEXIY IOHATUSAMU
IO ¥ 00BEMA, IEpUMETPa U TUIOLIA N TTOBEPXHOCTH.
Pacno3sHaBaTh WCTHHHBIE W JIO)KHBIC BBICKA3bIBAHUSA O
MHOTOTPAaHHUKAX, NPHUBOAMTH NPUMePbI U KOHTPIPHMEPBI.
Pemarp 3a1auu U3 peagbHON KU3HU.

IloBTOpEHUE
1 00001ICHHE
(10 4.)

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

Boruucasarsb 3HaA4YCHHUA BBIpa)KeHHfI, COACPpKaAINX
HaTypaJbHBIC 4YHUCIIA, OOBIKHOBEHHEIE W JCCATHYHBIC leO6I/I,
BBIIIOJIHATH HpCO6paBOBaHI/I${ qucesl Ipu HCO6XO,Z[I/IMOCTI/I C




HaIIpaBJIAOIIEH TOMOILBIO.

BeiOoupars  cmoco0  CpaBHEHUs — 4YMCEN,  BBIYHMCIICHUM,
NpUMEHATHh CBOiicTBa apuMeTHUecKux JeHcTBUH Ui
panMoOHaNN3alN BBIYUCICHUI.

OcyuiecTBJAATh CAMOKOHTPOJIb BBINOJIHAEMBIX JEHCTBUA U
CaMOIIPOBEPKY pe3yibTaTa BBIUUCICHUM.

Pematy mnpocreiilme 3agauM U3 PEAIBHOW  KU3HHU,
NPUMEHATh MaTeMaTHYeCKUe 3HAHUSA Ul PEIICHKS 3a1a4 U3
JIPYTUX y4eOHBIX MIPEIMETOB.
Pemats mnpocreiiiume 3agaum
CPAaBHUBATb  CIIOCOOBI  PCIICHUS
PanMoOHAJILHBIH CIIOCO0.

pa3HbBIMU
3ajaum,

crnocodamm,
BbIOMpPATh

6 knacc (He menee 170 1)

HazBanue
pasaesa (TemMbl)
Kypca (4uci10
4acoB)

OcHoBHOE co/lep:KaHue

OcHoOBHBIE BU/BI 1€SITEILHOCTH 00y4aI0 M XCH

HarypaibHble
qyucjia
(30 9)

ApudmeTrndeckue JIeNCTBUS c MHOTO3HAYHBIMU
HaTypaJbHBIMU YHCJIaMH. YuciaoBble BBIpAXKCHUA, HTOPAOOK
JeNCTBU, NCTONb30BaHNE CKOOOK. OKpyTrieHHe HATypalIbHbBIX
qrce.

Jlenurenu u KpaTHble Yncia; *HaUOONBIINN OOMIMIA eTUTeTh
¥ HauMEHbIIIee 0011Iee KpaTHOe™.

PaznoxxeHnne uncna Ha NpoCTble MHOXHUTENW. JlenmuMocTb
CYMMBI U Tpou3BeieHus. [lenieHne ¢ OCTaTKOM.
Pemenue TekcTOBBIX 3a/1a4.

Bemmoanars apugmMernyeckue AEHCTBHA C MHOIO3HAYHBIMH
HaTypaJbHBIMU YHUCJIAMH, HAXOAMTb 3HAYEHUS YHCIIOBBIX
BBIPAXKEHUH CO CKOOKaMU U 0€3 CKOOOK; BHIMHCIATH 3HAYEHUS
BBIPAKEHMM, COAEP/KALUX CTEIICHH.

BbINOJHATL NPUKUAKY W OLEHKY 3HAYEHUH YHUCIIOBBIX
BBIPa)KCHUH, PUMEHSITh NPUEMBbI IPOBEPKH PE3YyJIbTATA.
Hcnons30BaTh mpHU  BBIYUCICHUAX MepeMeCTHTEJIbHOE H
coyeraTrejlbHOEe CBOMCTBA CJI0KEHMSl M  YMHOJKCHUS,
*pacnpeaesuTe/]bHOe CBOWCTBO YMHOKEHUSI OTHOCUTEIHHO
CJIOKEHUS™, CBOIICTBA apu(PMeTHUYECKHX IeHCTBHI.
HccaenoBatb  4KCIOBBIE  3aKOHOMEPHOCTH,  IPOBOAMTH
YU CJIOBBIE IKCIIEPUMEHTHI.




@opmMyaupoBaTh ONpeAeJieHdsl JEIUTeNIE M KpPaTHOIO,
HauOOJbIIEr0 OOIIero JeNUTeNss W HaWMEHBIIEro OoOIIero
KpaTHOTO, MPOCTOTO M COCTAaBHOI'O YHCEJ; HCIOJIb30BATH 3TH
HOHATUS NPU peIIeHUH 3a1a4 (IIpx HEOOXOJUMOCTH C OIIOPOH Ha
JITOPUTM IIpaBUIIA).

[IpuMeHsITL AJTOPUTMBI BBIUMCICHHUS] HauOOJIBIIEro OOLIEro
JenuTeNsT W HaMMEHBIIEro oOIIero KpaTHOTO JABYX YHCel,
AJITOPUTM PA3JIOKEHUS YUCIIA HA POCThIE MHOXKUTEIH.
HceaenoBaTh CBOMCTBA JIEIMMOCTH CYMMBI W TIPOU3BEICHHS
YHCell ¢ ONOPON Ha BOIPOCHBIH IIIaH.

I[IpuBoauTHL NpHMeEPHI 4YKHCEI C 3aJaHHBIMM CBOWMCTBAMHU,
pacno3HaBaTh BepHble M HeBepHble YTBEPKICHHS O
CBOMCTBaX 4HCEN, ONPOBEPraTh HEBEPHBIE YTBEPKICHUSA C
HOMOILBIO KOHTPIIPUMEPOB.

KoncrpyupoBarth  MaTeMaTHYeCKHMe  MpPeIJIOKEHHS]  C
MOMOILBIO CBSI30K «H», «UIH», ECIH. .., TO...» 10 00pas3iy.
Pemiath TEKCTOBBIE 3a/1a4M, BKIOYAIOIINE TOHATHS AEITUMOCTH,
apu(METHYECKUM CII0OcCOOOM, HCHOJIb30BaTh Iiepedop Bcex
BO3MOJKHBIX BAPUAHTOB C OIIOPOM Ha BOIPOCHBIN IIAH.
MoneaupoBaTh XOJ peIIEHHUs 3aJaud C MOMOIIbIO PHCYHKa,
CXEMBI, TAOJIUIEI.

[TpuBoaNTH, pa3bupaTh, OLEHHBATH pPa3jHYHbIE pPelIeHUs],
3alMCH PpelleHN# TeKCTOBBIX 3ajJay C HalpaBJIsIOIEH
MTOMOUIBIO.

Kputnuecku oleHUBaTh MOJIyYeHHBIH pe3y/abTaT, HAXOIAUTh
OIMOKH, OCYIIECTBJSITH CAMOKOHTPO.Jb, NPOBePssi OTBET
HA COOTBETCTBHE YCJIOBHIO.

Harasanas
reoMeTpus.
IIpsimble Ha
IJIOCKOCTH
(7 9)

*TlepnenaukymsipHble npsiMble. [lapanienbHble npsMbie™.

PaccrosiHue Mexmay AByMs TOYKaMH, OT TOUYKH JIO TPSMOH,
JUTMHA YT HAa KBAJIPATHOM CETKE.
*TIpuMepsl IPSIMBIX B IPOCTPAHCTBE™.

Pacno3dHaBaTh Ha 4epTEkKax, PUCYHKAX Cllydal B3aUMHOIO
PacroI0KEeHUs ABYX MPSAMBIX.

M300paxkarh ¢ NOMOIIBIO YePTEKHBIX HHCTPYMEHTOB
KJeT4aToil Oymare JBe IiepeceKaroluecs TMpsiMble, JBE
[apauIeJIbHBIE NPSMBIE, CTPOUTH NPAMYIO, IEPIEHIUKYISAPHYIO
JTAHHOM.




IIpuBoauTh NpuMepbl [apajuIeIbHOCTH u
NEPIEHIUKYJIIPHOCTH IPSIMBIX B IIPOCTPAHCTBE.

Pacno3HaBatb B MHOIOYIOJBHUKAX IEPHEHAUKYJSAPHBIE H
napajuiejabHble  CTOpOHbL. M300paxkaTb MHOIOYIOJIBHUKU C
napajieNIbHbIMU, MEPICHANKYISIPHBIMU CTOPOHAMH IO 00pa3ILy.
Haxomuth paccTrosHue MEXIy ABYMs TOUKaMHU, OT TOYKH 0
IpsIMOM, [UIMHY IIyTHM Ha KBaJpaTHOW CETKEe, B TOM YHCIIE
UCIIOJb3Ys LIU(PPOBBIE PECYPCHI.

Jpoou
(32 9)

OObIKHOBEHHass  J1poOb,  OCHOBHOE  CBOWCTBO  JIpo0Ow,
cokpaineHue 1poodeil. CpaBHEHHE U yHIOPSAA0UYUBAaHUE IPOOEH.
JlecsiTuunble poOu U MEeTpUUYEecKas CUCTeEMa Mep.

Apudmernueckue  AeHCTBUS ¢ OOBIKHOBEHHBIMH |
JECATUYHBIMU APOOSIMHU.

OtHomenue. JlemeHwe B JaHHOM OTHOIICHHH. *Macmrad™,
MIPOTIOPITHSL.

[TonsiTre mporeHTa. BhIYmcieHne MpOIeHTa OT BEIUYHHBI U
BEJIMYMHBI 110 €€ TIPOLICHTY.

Permenue TekCTOBBIX 3aj1au, COIEPKAIIUX IPOOH U MPOLIEHTHI.
[TpakTnueckast padora «OTHOIIEHUE AJIMHBI OKPYKHOCTU K €€
TUAMETPY».

CpaBHMBATH M YNOPSI0UMBATH JPOoOU, BHIOHPATH CHOCOD
CpaBHEHMs Ipobei.

IIpencraBasaTh JAeCATUYHbIE IpOOM B BHUJE OOBIKHOBEHHBIX
npobeil 1 OOBIKHOBEHHBIE B BUJE JECATHUHBIX, HCMOJIb30BATH
IKBUBAJIEeHTHbIE NpeICTABJIeHUs] APOOHBIX YHCEN MPU HX
CpPaBHEHHMM, TIpU BBIYUCICHUAX (IpU HEOOXOAMMOCTH C
HAIPAaBJIAIOIIEH TOMOIIIBIO).

Hcnoab3oBaTh JeCATHYHBIE [JpoOuW Mpu IpeoOpa3oBaHUU
BEJINYUH B METPUYECKOM CUCTEME MED.

BoInoHaTs apudpmernyeckune aelcTBHS ¢ OOBIKHOBEHHBIMU
U 1ECATUYHBIMU JPOOSIMHU.

BeruncasarTs 3HAYEHUs BBIPAKEHUM, COJZIEpIKaIINX
OObIKHOBEHHBIE U JIECATHUYHbIE  JApoOU,  BBIINOJHATH
npeoOpa3oBaHusi pobel, BBHIOHPATH CHOCOO, NPUMEHATH
cBoiicTBa apudMETUYECKUX JCUCTBUN I palMOHAIM3AIUN
BBIYMCIICHUM.

CocTaBJsiTh OTHOILIEHHS U IPOMNOPLUM, HAXOAUTH OTHOIIEHUE
BEJINYMH, JEJIUTh BETMUUHY B JAHHOM OTHOILIEHHH.

Haxoauth 3KcnepMMeHTANbHBIM IYTEM OTHOLICHHWE JJIMHBI
OKpy)XHOCTH K €€ auaMmerpy (IpM HEOOXOIUMOCTH C
HaIPaBJISIONICH TOMOIIIBIO).

Haxonuth MacmTal IuiaHa, KapThl U BBIYUCIATH PACCTOSHUS,
MCIOJIB3YS MacIliTad ¢ OMOpOoH Ha AITOPUTM YUEOHBIX AEHCTBUM.
OOBSICHATH, YTO TaKOE MPOLEHT, YHOTPeOIsITh 000OPOTHl PEeUH
CO CJIOBOM «IPOLIEHT». BbIpa:kaTh NpPOLEHTHI B Jpo0OsSIX U




poOu B MPOIIEHTaX, OTHOIICHHUE JIBYX BEJIMYHMH B IPOIICHTAX.
BbIyHcASITH IPOLEHT OT YHCIIA U YUCIIO IO €r0 IPOLICHTY.
Oxpyrasitb JApoOM W TPOLEHTH, HAXOAUTH MPHOIMKEHHS
qucesl MNP HEOOXOJUMOCTH C HCIOJIb30BAHUEM BU3YalIbHOM
OIOPBI.

Pemath 3agauM Ha 4acTu, IPOLEHTHI, NIPONOPLUHU, HA
HaxO0X/AeHue ApoOu (IPOLEHTa) OT BEIUYHUHBI U BETUYMHBI 110 €€
npobu (mporeHTty), apoOu (IpolEeHTa), KOTOPBIM COCTaBIISET
onHa BenuuuHa OT  aApyrod. IlpuBoauTh, pa3dupars,
OLIEeHUBATH PA3JIMYHBIC PELIEHUS, 3allUCU PEIIEHUN TEKCTOBBIX
3a71a4 Py HEOOXOJMMOCTH C HAIIPABIISIOUICH MOMOIIBIO.
H3Baexkars uHpoOpMamuio ©3 TaOMUIl U JAMATPAMM,
UHTEPIPETUPOBATH TaOJIMYHBIC JTaHHBIE, OIIpeEIATh
HauOoJIbIlIee U HAMMEHbIIEEe U3 MPECTABICHHBIX JAHHBIX.

Harasianas
reoMeTpus.
Cummerpus
(6w

*QOceBast cummetpusl. LleHTpanibHas cuMMeTpus.

[TocTpoenne cuMMETpUYHBIX DUTYD.
CuMMeTpus B IPOCTPAHCTBE™.

Pacno3HaBaTh Ha uepTekax U M300paKEHUSX, H300PakKaTh OT
PYKH, CTPOUTH C IOMOILIBIO MHCTPYMEHTOB (purypy (OTpesox,
JIOMaHyl0, TPEYrOJIbHUK, MPSAMOYTOJIbHUK, OKPYKHOCTb),
CUMMETPUYHYIO JJaHHOM OTHOCHUTENBHO NPSIMOM, TOYKH C
HaITpaBJISAOIIEH TOMOIIBIO.

Haxoauth npuMepbl CUMMETPUH B OKPYKAOILIEM MUPE.
MopenupoBath 13 Oymaru JABe (UIypbl, CHUMMETPUYHbBIE
OTHOCHUTEJIGHO INPSAMOM; KOHCTPYHPOBATb TI'€OMETPHUYECKUE
KOH(UTYypaluH, UCIIOJIb3YSl CBOMCTBO CUMMETPHUH, B TOM YHCIIE
C TOMOUIbIO LU(POBBIX PECYPCOB C ONOPOM Ha aIroOpuTM
y4eOHBIX ICUCTBHIA.

Beipakenus
¢ OykBamMu
(69)

HpI/IMeHeHI/IC 6yKB JJIA 3alTMCH MaTEMAaTHYCCKUX BBIpa)KCHI/II\/'I n

nperioxkeHuil. *bykBeHHblE  BhIpaKEHUS
MOJICTAHOBKU ™.

bykBeHHbIE paBEHCTBa, Hax0KJICHUE
KOMIIOHEHTa. DOpMYIIBL.

n YHCIIOBBIC

HEU3BECTHOI'O

Hcnoab3oBaTh OYKBBI Ul 0003HAYEHUS YHUCEN, MPU 3aMUCH
MaTEeMaTHYeCKUX  YTBEPXKICHHM, COCTaBISATh  OYKBEHHbIE
BBIPAXEHUS 110 YCIOBHIO 3a]auu.

HccnenoBarh  HECIOXHBIE  YHCIOBBIE  3aKOHOMEPHOCTH,
MCIOJIb30BaTh OYKBBI JJIs1 UX 3aITUCH.

BbIuucasTh 4UCIOBOE 3HAUYCHHE OYKBEHHOI'O BBIPAXKEHUS IPU
3aJJaHHBIX 3HAUYEHHUSIX OYKB C OMOpPOl Ha aNroOpuTM Y4eOHBIX




JIEHCTBHIA.

3anucbiBaTh dhopmyibi: nepumMeTpa u IUIOILAIHN
MPSIMOYTOJIbHUKA, KBajpara; JIUHBl OKPYKHOCTH, IUIOMIAJN
KPYyTa; BLINOJIHATH BHIYMCJIEHHUS 110 OTUM (HOopMyiam.
CoctaBisaTh (OPMYJIbl, BBIPAKAIOLIUE 3aBUCUMOCTU MEXIY
BEJIMUMHAMU: CKOPOCTh, BPEMSI, paCCTOSIHUE; 1I€HA, KOJIUYECTBO,
CTOMMOCTb; MPOU3BOJIUTEIBLHOCTh, BpeMs, O00bEM paboOTHI;
BBITIOJIHSITH BBIYUCIICHHUS 110 3TUM (OpMYIiaMm.

Haxoauth  HEWU3BECTHBII  KOMIIOHEHT  apU(PMETHUECKOTO
IEUCTBUA.

Harasanas
reoMeTpus.
Durypsni

HA IJIOCKOCTH
(14 9)

YeThIpEXYyroyIbHUK, IIpUMEpPEHL YEeThIPEX YT OJIbHUKOB.
[IpsMOyronbHHMK, KBajpaT: CBOHCTBA CTOPOH,  VIJIOB,
IyaroHalcu.

I/I3MepeHHe YTIIOB. Bunpl TPEYIrOJIbHUKOB.

[Tepumerp MHoOroyroibHuka. I[lnomanbs ¢urypsl. d@opmysst
nepuMerpa M IUIOW@AAM HpsiMoyrojibHuka. llpubnmxénHoe
U3MEpEeHHe Mo U GUryp.

*TIpaktuueckas padora «Ilnomans kpyray™.

M300paxkaTt, Ha HEIWHOBAHHOW U KJeT4yaroil Oymare c
HCII0JIb30BaHNEM YEepTEKHBIX UHCTPYMEHTOB
YeThIPEXYTOJbHUKH c 3aJJaHHBIMU CBOMCTBAMHU: c
[apaJuUIeJIbHBIMY, MEPHEHINKYIIPHBIMU, PaBHBIMM CTOPOHAMHU,
OpSIMBIMU  yIJIAMH W JIp., PaBHOOEAPEHHBIM TPEYyrojabHUK.
IIpeasarars 1 00Cy:KIaTH CIOCOOBI, AJTOPUTMBbI ITIOCTPOCHUS.
HccnenoBarb,  UCHONB3YS  OKCIEPUMEHT,  HaOJIOJCHHE,
MOJIEJIMPOBAaHUE, CBOMCTBAa  IPSAMOYIOJIbHUKA,  KBaJpara,
pa3OuBaTh Ha TPEYTOJIBLHUKH C OMTOPOI HA BOMPOCHBIH TUTaH.
O00CcHOBBIBATH, OMPOBEPraTh C IOMOIIBIO KOHTPIPUMEDPOB
YTBEPXKACHUSI O TMPSAMOYTOJIbHUKE, KBaJpaTe, Pacno3HABATh
BEPHBIC U HEBEPHBIEC YTBEPKIACHUS.

N3MepsATbL U CTPOUTH C IOMOIIBIO TPAHCIIOPTUPA YIJIBI, B TOM
YKClie B MHOIOYIOJIbHUKE, CPABHHUBATH YIJIbI; PACIMO3HABATH
OCTpbI€, IPSIMbIE, TYIbIE, pa3BEPHYTHIE YIJIBL.

PacnosnaBars, n3o00paxartp OCTPOYTOJIbHBIN,
MIPSAMOYTOJIBHBIN, TYHOYTOJIbHBIN, paBHOOEPEHHBIH,
PaBHOCTOPOHHHMH  TPEYroJbHUKH (IIpU  HEOOXOAUMOCTH C
MCII0JIb30BaHUEM BU3YaJIbHOH OIOPHI).

BoruncasarTs EpUMETP MHOT'OYT'OJIbHUKA, 101 1b
MHOTOYT'OJIbHUKA pa30MeHHeM Ha MPSMOYTOJIbHUKH, HA PABHbIE
(Gurypel, HUCHONb30BATH METPHUUECKUE EIUHMIIBI HM3MEPEHHS
JUTMHBI U TIJTOIIAIN C OTIOPOM HA aTOPUTM yUeOHBIX JEHCTBUM.




Hcnonb3oBath NpudankEéHHOEe U3MepeHue JIUH U IUIOIanen
Ha KJIeT4aroil Oymare, NpUONMKEHHOE W3MEpPEHUE JUIMHBI
OKPYXHOCTH, IIOILAIN KPYyTa.

ITosaoxuTeanLHubIE U

Lensie YHcIa.

*Monynb

quciia, TCOMETpHUICCKas

IIlpuBOAMTH NpPHUMEPHI HCIOJIB30BAHHUS B PEATBHOW KU3HU

oTpuuAaTe/bHbIE UHTEpHpeTanus Moayis. YUCIOBbIE MPOMEXYTKU ™. MOJIOKUTEIBHBIX U OTPULATEIHHBIX YHCEI.

YHCIa ToNOKHTeNbHbBIE W  OTpUIATENbHbIE uHCTa. CpaBHEHHE N300pazkaTh Lieble yKCia, HOJIOKUTENBHBIE M OTPULIATENLHbIE
(40 4) TOJIOKHUTENBHBIX U OTPULATENbHBIX uncel. ApudMerudeckue | THCId  TOIKaMH  Ha  HHCIOBOM  NPAMOH,  MCIIOJL30BATH
JeHCTBHUS C TIOTOKUTETFHBIMU H OTPULIATENBHBIMHA YicIamMy. | (ACIOBYIO IPAMYIO U CPaBHCHUS HHCCIT.

PellIeH e TEKCTOBBIX 3aaY. IIpuMeHsiTh NpaBWJIa CPAaBHECHHUSA, YNOPSAOYMBATHL IIEJIbIE
qucia; *HaXoAUuTh MOTYJIb yucia™.
@ opMyIHpPOBATH NPABUJIA BEIYUCICHHS C MTOJOKUTEIBHBIMU H
OTPHULIATEIbHBIMUA YHCIAaMH, HAXOAMTh 3HAYEHHS YHCIOBBIX
BBIPAKECHU, COZEpIKaLLNX JEUCTBUSA
C TIOJIOKUTENIBHBIMU M OTPHULATEJIBHBIMU  YHUCIAMHU  IIPH
HEOOXOIMMOCTH C OTIOPOH Ha aJITOPUTM MPaBHUIIA.
I[IpuMeHsiTh  CBOWCTBA CIOXKEHHS W  yYMHOXEHHUS IS
npeoOpa3oBaHMs CYMM U MTPOU3BEICHUM.
IIpeacraBienune [IpaMoyronbHas  cucremMa KOOpPAMHAT HA  IUIOCKOCTH. | OOBSACHATh M MJLIIOCTPUPOBATH MOHATHE IPSAMOYTOJIbHOU
AAHHBIX KoopanHaTel TOUKH Ha IJIOCKOCTH, abCIricca M OpIHaTa. CHUCTEMBI ~ KOOpPAMHAT  HAa  TUIOCKOCTH,  HCIIOJIb30BAaTh
64) CTonGuaThie U KPYroBbIe THATPAMMEBL. TEPMUHOJIOTHIO; CTPOMTH Ha KOOPAMHATHOM IJIOCKOCTH TOYKU U
[TpaxTnueckas pabota «IlocTpoenue quarpamm»,. (uryper Mo 3aTaHHBIM KOOPJMHATAM, HAXOXMThH KOOPIMHATEI
Pemenne  TeKCTOBBIX  3a1a4,  COJAEpXKalMX  JAaHHbIE, | TOICK.
IpeJICTaBICHHbIE B TA0IMIIAX U HA JUarpaMmmax. Yurars crosi0uarhie n KPYTOBBIE JarpaMMel;
HHTEePNpPeTHPOBATH JIaHHBIE; CTPOMTH cTosoyaThie
JarpaMMBl.
Hcnoab3oBaTh HH(pOPMALUIO, NPEICTABICHHYIO B Ta0IuIax,
Ha JuMarpamMmax i pemIeHHs TEKCTOBBIX 3a/lady W 3a1ad H3
peanbHON KU3HU.
Harnsignas *TIpssMoyronbpHBIN Napasienenunesn, Kyo, npusma, nupamuaa, | PacmosnaBarb Ha  yeprexax, pHCYHKaX, ONHCHIBATH
reoMeTpus. KOHYC, [WIMHAp, Imap u  cdepa.  M3o0paxeHue |mupamuy, MpU3My, IIIIMHAD, KOHYC, Iap, H300paKkaTh UX OT
®urypst POCTPaHCTBEHHBIX ¢buryp. [Tpumepsr pa3BEPTOK | pyKU, MOIEJTMPOBATH U3 OyMaru, INIaCTUINHA, IPOBOJIOKH U JIp.




B IPOCTPAHCTBE
O )

MHOTI'OI'paHHUKOB, UJIMHAPA U KOHYCA.

[IpakTnueckas paborta «Co3ganue MoJeen
MPOCTPAHCTBEHHBIX QUTYDY.

[Tonsatue o00bEMa; eauHUIBI H3MepeHuss o00bEMa. OO0bEM
MPSIMOYTOJIBHOTO TMapajuienenumesna, kyoa, Gopmyis oobéMa™.

¢ HanpasJistoued nomoiubsio. [lpuBoauTh NpuMepbl 00BEKTOB
OKPYXAaroIIero Mupa, UMEIOIUX GOpMbl HA3BAHHBIX TE.
Hcnoab30BaTh TEPMHHOJIOTHIO: BEpUIMHA, pedpo, TpaHb,
OCHOBaHUE, BBICOTA, PaInyC U JUAMETP, pa3BEPTKA.

H3y4yaTh, UCHONB3Yysl SKCIEPUMEHT, HAONIOJICHHE, W3MEPEHUE,
MOJIEJIMPOBAaHUE, B TOM YHCIIE€ KOMIIBIOTEPHOE, U ONMHCHIBATH
CBOIICTBA HA3BAHHBIX TEJ, BBIABJISATH CXOACTBA M Pa3IMyMA.
MEXIy MUPaAMHUION U IPU3MON; MEXy HUIMHIPOM, KOHYCOM U
LIapOM.

Pacmo3HaBaTh pa3BEPTKU Mapajuienenunena, Kyda, MpU3MBL,
MUpaMU/JIbl, KOHYCa, [WINHIPA; KOHCTPYHPOBATH JIAHHBIE Tella
U3 pa3BEPTOK, CO3/aBaTh MX MOJEIW C HaNpaBIsOLIEH
[TOMOLUIBIO.

Co3maBaTh MOJEJM TPOCTPAHCTBEHHBIX ¢uryp (u3 Oymarwy,
IIPOBOJIOKH, IUIACTUIIMHA U JIp.) C OIIOPON Ha alIrOPUTM yUEOHBIX
IEUCTBUI.

N3mepsaTs Ha Moaeasix: UIMHBI pPEOEP MHOIOTPAHHUKOB,
JTUaMeTp IIapa.

Boruucasats mo  ¢opmyiaam: 00bEM  IPSIMOYTOJIBHOTO
napajuiefienunena, Kyba; HCHOIb30BaTh €IWHUIBI HU3MEPEHUS
00b€Ma; BBIYHCAATH OOBEMBI TEJ, COCTABIICHHBIX U3 KYOOB,
NapauIeIeNUIEI0B; peliaTh 3a4a4i C PEAJbHBIMUA JaHHBIMU C
OTIOpO# Ha CIPABOYHYIO WH(POpPMAIIUIO.

[HoBTOpEHME,
00001IeHME,

cHCTeMaTH3anus
(20 v)

[ToBTOpEeHNE OCHOBHBIX MOHSATUH M METOIOB KYpcoB 5 u 6
KJ1accoB, 0000IIEHIE U CHCTEMAaTH3allis 3HAHUH.

BeruucasTe 3HAYEHUS BBIPAKEHHU, COZIEpIKALLINX
HaTypajJbHbIC, LEJbIE, IOJOKHUTEIbHBIE W OTPHUIATEIbHbBIC
qrcna, OOBIKHOBEHHBIE H JCCSITHUYHBIC JApPOOH, BBITOIHATH
npeoOpa3oBaHMsl YMCET W BBIPAKECHHN MPU HEOOXOJIUMOCTH C
HaIIPaBJIAOLIEH TOMOILBIO.

BeiOoupar,  cmocod  CcpaBHEHHs ~ 4YHCEN,  BBIYMCIICHHIA,
NPpUMEHATh CBOWCcTBA apudMeTHUecKux JeWCTBUM  Juid
palMOHAIM3ALNY BEIYUCICHUN.

Pematy mpocreiilime 3agauM U3 pEaIbHOM  JKU3HY,
NPUMEHATh MaTeMaTHYeCKUe 3HAHUSA Ui PELICHUs 3a1a4 U3




JPYrux npeaMeToB.

PemaTs npocreiime 3a1a4m pasHbIMHU CIIOCO0OAMHU.
OcyuiecTBJIAATh CAMOKOHTPOJIb BBIIOJHAECMBIX JIEUCTBUM H
CaMOIIPOBEPKY PE3yJIbTaTa BHIYMCICHUM.

TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA «AJITEBPA» (I1I0 T'OAAM OBYYEHUS)

7 Kjaacc

Ha3zBanmue

pa3naena (TemMbl)
Kypca (4uciao

OcHoBHOE co/lep:KaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4AKIIHUXCS

4acoB)
Yucnaun [TonsiTue parmoOHAIILHOTO YHUCIIA. CucreMaTu3upoBaTh 1 odoramarb 3HAHUSA 00
BbIYHCJICHHSI. Apudmerndeckue ACHCTBUS C PAIMOHAIBHBIMH YHUCIAMHU. | OOBIKHOBEHHBIX U JECATUYHBIX IPOOSX.
PaumnonanbHbIe CpaBHeHuUe, yIopsI0YMBaHNE PAITHOHAIBHBIX YHCETT. CpaBHUBATH M yNOPSIA0YUBATHL APOOU, TpeoOpa3oBbIBas MPU
quciaa CreneHb ¢ HaTypaJIbHBIM MTOKA3aTEIEM. HEOOXOUMOCTH  JECSITUYHBIE JpoOM B  OOBIKHOBEHHBIE,

(25 1)

Pemennie ocHOBHBIX 3a7jau Ha APOOU, MPOLIEHTHI U3 peaTbHOU

MIPaKTHUKHU.
[Ipyu3Hakn  1€TUMOCTH,  PA3JIOKEHHUS
HATypaJIbHBIX YUCEIL.
PeanbHble 3aBUCUMOCTH. IIpsmas
MIPONOPLIUOHAIBHOCTH.

MHOXUTECIN

OOBIKHOBEHHBIE B JICCATHYHBIC, B YACTHOCTH B OECKOHEUHYIO
JECATUYHYIO IPOOB.

[Ipumensite  pa3HooOpa3Hble  cHOCOOBI W MPHUEMBI
BBIYMCJICHHS] 3HAYEHMIT IPOOHBIX BhIPaKeHWH, COIEpKaIInX
OOBIKHOBEHHBIE W  JECATHYHBIE JpOOM: 3aMEHATh IpH
HEOOXO/UMOCTH  JECATHYHYIO  JIpoOb  OOBIKHOBEHHOH W
OOBIKHOBEHHYIO JIECATUYHOM, MPUBOJNTH BBIpakeHUE K (opme,
HauOonee yIAOOHOM s  BBIYUCICHHWH, MNpeoOpa3oBBIBATH
NpOOHBIC BBIPAKECHUS HAa YMHOXXCHHE W JEJICHHE IECATHYHBIX
npobeit K EeHCTBUAM C LENbIMU YUCIaMU (ITPH HEOOXOAUMOCTH
C HaIPaBJIAIONIEH TOMOIIIBIO).

IIpuBoANTHL YHCI0BbIe W OyKBeHHbIe NMPUMEPbI CTEICHH C
HATYpaJbHBIM TOKa3aTeJeM, OOBSCHSS 3HAUCHHs OCHOBAHHS
CTETEHU U TOKa3aTessl CTEeNeHU, HAXOIUTh 3HAUEHUs CTereHeH




Bia @ (a — moGoe paloHaIbHOE YHUCII0, N — HaTypaJlbHOE
YHCII0) C OMOPOH Ha CIIPaBOYHYIO MH(POPMALIHIO.

IlonuMate cMbICa 3anMcH 0OJBIIMX YHCEJ € MOMOIIbIO
AeCATHYHBIX Apoleii U creneHeil yucaa 10, IpuMeHATh UX B
peajibHbIX CUTYallHSAX.

IIpuMeHSATh TPU3HAKU ACIIMMOCTH, Pa3JI0KEHHS HA MHOXKHUTEIIN
HATypaJbHBIX YHCET.

Pemars nmpocreiimme 3agauydM  HA  YacTH, [POLICHTHI,
MPOIOPIINH, Ha HAXOXKJIECHUE IPpOoOH (IIPOIEHTA) OT BEIIMYUHBI U
BEIMYMHBI 10 €€ 1pobu (TmpoleHTy), Ipodu (MpoIeHTa),
KOTOpPBIA COCTABJISIET OJHA BEIMYMHA OT Jpyroil. IlpuBoanTs,
pa30upaTh, OLEHNUBATDH PA3JINYHbIC PEILICHUS, 3alIUCU PEILICHUIN
TEKCTOBBIX 33]1a4.

Pacno3HaBatb M OOBACHATH, ONUPASICH HA OIPEACICHHUS,
OpsIMO  TPONOPIMOHATBHBIE M OOpaTHO MPOMOPIHOHATbHbBIE
3aBHCHUMOCTH MEXAY BEJIMYMHAMU; MPUBOAUTH MPUMEPHI ITUX
3aBHCHUMOCTEH W3 peaJpHOr0 MHpa, U3 JAPYrUX Y4eOHBIX
MIPEMETOB.

Pemate mpocreiiliie NMpakTHKO-OPMEHTHPOBAHHbIEC 3a1a4H
HA  JApo0M, TPOUEHThbl, TNPAMYI0 HU  00OpaTHYIO
NPONOPUMOHATBHOCTH, IPONOPLHH.

Auredpanyeckue
BbIPasKeHHU s
(27 9)

bykBeHHBIE  BBIpAKEHUS. IlepemenHBbIE. Honyctumele
3HAYEHUs NePEMEHHbBIX. DOPMYIIBI.

[Ipeobpa3oBanne OYKBEHHBIX BBIPAXKEHHH, PACKPBITHE CKOOOK
Y TIpUBEJICHUE TTOI00HBIX ClIaraeMbIX.

CBoiicTBa CTENEHU C HATYpaJIbHBIM ITOKAa3aTEJIEM.
MHoro4JIeHbI. CrnoxeHue, BEIYUTAHHE, YMHOKEHHE
MHOIOWIEHOB.  DOpMysbl  COKpPAalIEHHOIO  YMHOXKEHUS.
Pasioskenre MHOTOYIEHOB Ha MHOKHUTEITH.

Osaagers Ha 0azoBoM yYpPOBHeE anreOpanyeckoi
TEPMUHOJIOTHEN M CHMBOJIMKOW, NMPUMEHSIThL €€ B IIpolecce
OCBOCHHMSI yUeOHOT0 MaTepuana.

Haxoauth 3HaueHHs] OyKBEHHBIX BBIPRXKEHUU INPHU 3aJaHHBIX
3HAYEHUSAX OYKB; BBITIOJIHATH BEIYUCICHUS 1O (hopMyam.
BbInoHATH IPeoOpa3oBaHus LEJIOr0 BbIPAKEHHSI B MHOTOWJICH
MPUBEJICHUEM MOJO0OHBIX CIIaraeMbIX, PACKPhITHEM CKOOOK.
BbINOHATL yYMHOXXEHHE OJHOYJIEHa Ha MHOTOWIEH H
MHOTOUWIEHa Ha MHOTOYIECH, MPUMEHSITh (OpMyJbl KBaJpara
CyMMBl M KBaJpaTa pa3HOCTH C OINOPOM Ha CIPaBOYHYIO
UH(OPMALIHUIO.




OcyuiecTBJAATh PA3JIOKEHUE MHOIOYWICHOB HAa MHOXKHUTEIN
yTEM BBIHECEHUS 32 CKOOKM OOILEro MHOMKUTENS, IPUMEHEHHUS
dopMynBl  pa3sHOCTHM  KBaAparoB, (OPMYN COKpAIEHHOTO
YMHOXXEHUS C OIOPOIl Ha CIIPaBOYHYIO HH(POPMALIUIO.
I[pumensaTy npeoOpa3oBaHUE MHOTOWICHOB MJISI  PEIICHUS
pa3sIM4YHBIX 3aJa4 U3 MATEMAaTHKH, CMEXKHBIX IPEIMETOB, W3
peanbHON NPAKTUKHU.

3HAKOMHTBCS € HCTOPHE Pa3BUTHA MATEMATUKH.

YpaBHeHus

1 HEpaBeHCTBa

(20 u)

VYpaBHeHue, IIpaBUJIa

PaBHOCHIILHOCTh YPaBHEHUH.
JIuHeitHOE ypaBHEHHE C OJJHOM MTEPEMEHHOMN
MIEPEeMEHHOM, pelieHe JIMHEWHBIX ypaBHeHU. Pemenue 3aqau

C IOMOIIBIO YPaBHEHHM.

*JluneltHOe ypaBHEHUE C ABYMS IIEPEMEHHBIMU U €T0 rpapuk™.
Cucrema 1ByX JUHEMHBIX YpPaBHEHUU C ByMS IEpPEMEHHBIMHU.
Pemenne cuctem ypaBHEHH CIMOCOOOM TOJCTAHOBKH H

CIIOCOOOM CIIOKEHUS.

npeoOpazoBaHus YpaBHEHUS,

Pematp JMHENHHOE YypaBHEHME C OJHOW IIEPEMEHHOU,
NPUMEHsIA NMPAaBHJIA II€PEX0Ja OT HUCXOJHOTO YpPaBHEHHS K
pPaBHOCHJIBHOMY eMy Oosiee mpocroro Buia. I[IpoBepsiTs,
ABIISIETCA JIM KOHKPETHOE YHCIIO KOPHEM YPAaBHEHMSL.

[oadupars mpuMepbl NHap YHUCEN, SBILIOLIMXCS PEIICHHEM
JIMHENHOIO ypaBHEHUS C IBYMS IIEPEMEHHBIMH.

CTpouTh B KOOPAWHATHOH IUIOCKOCTH TpadUK JUHEHHOTO
YpaBHEHHUsI C JBYMs MEpPEMEHHbIMH (IIpU HEOOXOAUMOCTU C
MCIIOJIb30BAaHUEM CMBICIOBOM OMOPBI); MOJB3YACh I'padUKOM,
NPUBOJAUTH IPUMeEPbI PEIICHHUS YPABHEHHUS.

Haxonuth peleHue CHCTEMBI JIBYX JIMHEMHBIX YPaBHEHHH C
JBYMs TE€pPEMEHHBIMH C ONOpOH Ha alropuT™M y4eOHBIX
JIEHCTBHIA.

CocTaBisiTh M pelIaTh YPABHEHUE WIM CUCTEMY YPaBHEHUH 110
YCIOBHIO 33Ja4M, HWHTEPIPETUPOBAaTh B COOTBETCTBUU C
KOHTEKCTOM 3aJlayd IIOJYy4YEHHBIH pe3yJbTaT C OIOpOM Ha
BOIIPOCHBIN IIJIaH.

Koopaunarsl

U rpaguKH.
DyHKIUH
(24 )

Koopaunata Touku Ha mnpsAMoil. YWCIOBBIE NPOMEKYTKH.
PaccrosiHne Mexy 1ByMsl TOUKaMH KOOPAMHATHOW MPSMON

[IpssMoyronbHas cucTeMa KOOpAMHAT Ha IUIOCKOCTH. [Ipumepsl
dbopmynamu.

rpaduKoB,  3aJlaHHBIX
peaJIbHBIX 3aBUCUMOCTEN.

[lonstue Qynkuuu. I'paduk Qynkuuu. CpoiicTBa (GyHKIHUI.
ITocTpoenue

JIuneitHast ~ QyHKIUS.

JIMHENHON

N300pakarb Ha KOOPJIMHATHOM IPSAMOi TOYKH,
COOTBETCTBYIOIIIME 3aJaHHBIM KOOpAWHATAM, IIy4H, OTPE3KH,
MHTEPBAJIbI; 3aIUCHIBATH UX Ha alIreOpanyeckoM si3bIKe.
OTMeyaTh B KOOPIAMHATHOH MJIOCKOCTH TOYKH IIO 3aJaHHBIM
KOOpJMHATaM; CTPOMTh TI'paUKU HECIOKHBIX 3aBUCHUMOCTEH,
3aJJaHHBIX (QOpMyJIaMH, B TOM YHCJIE C MOMOIIBIO IU(PPOBBIX
nabopaTopuil.




¢bynkun. ['paduk Gyakumn y = KX + b,

I[puMensiTh, W3y4aTh NPEeMMYIIECTBA, WHTEPNPETHPOBATH
rpadUUecKuil croco0 MpeCcTaBlIeHHs U aHAJIN3a Pa3HOOOPa3HOI
KU3HEHHOH HH(OpMAIIHH.

OcBanBaTh Ha 0a30BOM YPOBHE NOHATHE (YHKIINH, OBJIA/ICBATh
(YHKINOHATIBLHON TEPMHUHOJIOTHEH.

Pacno3naBarh JuHEHHYIO QyHKIHIO Y = KX + b, onuceiBare
e€ CBOICTBA B 3aBHCUMOCTH OT 3Ha4eHUi KodduimenToB K u b
(pu HEOOXOUMOCTH C OITOPOK Ha AITOPUTM MPABHIIA).
Crpoursb rpaduku uHeHON QyHKIMU, QyHKIHU Y = KX + b
HUcnonb3oBars unmdpoBbie pecypebl I IIOCTPOCHUSA
rpadukoB QyHKINN U U3y4EHUS UX CBOMCTB.

[TpuBOAMUTE TPUMEPHI JIMHEHHBIX 3aBUCHMOCTEH B PEabHBIX
nporeccax u SIBICHUSX.

IToBTOpEHUE
H 00001IeHNEe
(6 9)

[ToBTOpEeHHE OCHOBHBIX TMOHITHN W METOIOB Kypca 7 Kjacca,
000011IeHNE 3HAHUH.

BepiOuparb, mnNpUMeHATH CHOCOOBI  CPaBHEHMS  YUCEl,
BBIUMCJIEHUM,  NpeoOpa3oBaHUN  BBIPAXKEHUM,  pELICHUS
YpaBHEHHH IPU HEOOXOIMMOCTH € HANPaBIISIONIEH TOMOIIBIO.
OcyuiecTBJASATh CAMOKOHTPOJIb BBINOJHAEMBIX JIEUCTBUM H
CaMONIPOBEPKY pe3yjibTaTa BBIYMCIEHHH, MpeoOpa3oBaHui,
ITOCTPOEHHUH.

Pemiate mpocreiilime 3agauM U3 pEaIbHOM  KU3HY,
NPUMEHATh MaTeMaTHYeCKHe 3HAHMA Ul PEIIEHHs 3a1a4 U3
JIPYTUX MPEeIMETOB.

Pemiate mnpocreiilime TEKCTOBbIE 3a1a4HM, CPaBHUBATH,
BBIOHPATH CIOCOOBI PELICHKS 3a/1a4U.

8 ki1ace

HazBanue
pa3aena (TemMbl)
Kypca (4uci1o
4acoB)

OcHoBHOe cogepkaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4AKIIHUXCS




Yucaa u KBagparuelii  kopeHb ~ M3~ 4uUCHA. *Tlonsatue 00| @opMyJIHPOBATH OMNpeaeIeHne KBaIPAaTHOIO KOPHS U3 YuCIIa,
BbIYMCJICHHS. UppauuoHanbHOM  yHcie.  JlecaTuuHble — mpUOIMKEHUS |apuPMETUYECKOTr0 KBaJIPaTHOTO KOPHS MPH HEOOXOAMMOCTH C
KBagparusbie HWpPaLMOHAIIbHBIX YUCEN. BHU3YaJIbHOW OIOPOM.
KOPHHU JeiictBurenbHbie yncia. CpaBHEHHE JeHCTBUTENBHBIX uncen™. |[IpuMeHsTh Olepalnuio HM3BJICYEHUS KBAJpPaTHOTO KOPHA W3
(15 u) ApubdMeTnieckuii KBaApaTHBIA KOPEHb. qHCiIa, HCTOJb3Ys TPH HEOOXO0AUMOCTH KAJBKYJISITOP.
YpaBHeHune Buaa X° = a. OueHuBaTh KBAJpaTHbIE KOPHU LEIbIMM YHUCIAMU U
CaoiicTBa apu(pMETHYECKIX KBaJPATHBIX KOPHEH. | IeCATUIHBIMU JIPOOSMHU.
[IpeoOpa3oBaHre  4YHCIOBBIX  BbIpaXeHHH, coxepxamux |CpaBHHBaATL M YHOPAAOYHBATHL  palMOHaJbHBIE U
KBaJIpaTHbIE KOPHHU. MppaLMOHATIbHBIE YKCIIA, 3alIMCAHHbIE C TOMOIIBIO KBaJIpPaTHBIX
KOpHEH MpH HEOOXOIMMOCTH C HANPAaBIISIONIEH TOMOIIBIO.
HccaenoBath ypaBHEHHE X2 = a, HaxoJWTh TOYHBIE U
npubmmkEéHHbIe KopHU ipu & > 0.
HccnenoBarh cBOMCTBAa KBAaJpaTHBIX KOpPHEH, IPOBOIA
YHCJIOBBIE AKCIEPUMEHTHl C MCIIONb30BAaHUEM KaJbKYJIsSTOpa
(KOMIIBIOTEPA).
IlpuMeHaTs CcBOMCTBA apH(MeTHYECKHMX KOpHeH 1/
npeodpPa3oBaAHUA BbIPAKEHHUI.
BbinosHATL npocreiimive mnpeo0pa3soBaHWs  BBIPAKCHUN,
co/iepXKalluX KBaJpaTHble KOpHU. BbIpakaTb mnepeMeHHbIE U3
reOMEeTPUYECKUX U PU3ndeckux GopMysl MpU HEOOXOAUMOCTH C
OMOpOH Ha MPaBUIIO.
BorunciasTe 3HaYeHHs1 BBIPAXKEHUMN, COJAEpKAIINX KBaJpaTHbIE
KOPHH, UCTIONB3YS MPU HEOOXOUMOCTH KaTbKYIATOP.
HUcnoan3oBath B XOA€ pelIEHUs 3a4a4  DJIEMEHTapHbIE
MPEJICTABICHUSI, CBSI3aHHBIE C MPUOMMKEHHBIMU 3HAYCHUSMU
BEITUYMH.
3HAKOMUTBHCA C UCTOPUEN pa3BUTHS MATEMATHKH.
Yucaa u Crenens ¢ nenslM nokasareneM. CraHgapTHas 3anuch yuciaa. | @opMyJupoBaTh onpeaeeHHe CTENEHH C LEIbIM IT0Ka3aTeleM
BbIYMCJICHUS. Pa3zmepsr 00BEKTOB OKpykaromero Mupa (0T 3JIeMEHTapHBIX |(MIPU HEOOXOAMMOCTH 0 BU3YaIBHOM OIMOpe).
Crenennb YaCTHUI[ 10 KOCMHUECKUX 00BEKTOB), JUIMTENBHOCTD MpoueccoB | [IpeacraBiasite  3ammch  OONBIIMX W MalbIX YHCENl B
€ LEeJIBIM B OKPY’KAIOIIEM MUDE. craHgapTHOM Buje. CpaBHMBAThL 4HCIIa M BEJIIMYUHBI,
nokKasareJiemMm CBoiiCcTBa CTENEHH C LIEJIBIM MTOKA3aTENEM. 3alMCaHHBIE C UCTIOIb30BaHUEM cTeneHu 10.




(79)

Hcnonb3oBaTh 3amMch YWCEN B CTAaHAAPTHOM BHUAE IS
BBIPQXEHHUSI pa3MepoB OOBEKTOB, IIUTEIBHOCTH IPOLIECCOB B
OKpY’KaroIlleM MUpE.

®opMyIHPOBATH, 3AMUCHLIBATHL B CHMBOJIHYECKOH (popme U
WLITIOCTPUPOBATH NMPUMEPAMH CBOMCTBA CTENEHU C LEJIBIM

nokasareiaeM (Ipu  HEOOXOAMMOCTH C  HUCIOJIb30BaHUEM
BHU3YaJbHOW OMOPHI).
I[IpumensiTh  cBOlicTBAa  CTENEHHW JUIsl  IpeoOpa3oBaHUs

Bblpa)KCHHﬁ, COACpKAIMNX CTCIICHU C LCJIbIM IIOKa3aTCjIceM C
HUCIIOJBb30BaHHCM CHp&BO‘lHOﬁ I/IH(bOpMaI_[I/II/I. BbuinoaHars
JeHCTBUA C quciaMu, 3allMCAHHBIMM B CTaHAAPTHOM BHUIC
(YMHO)I(CHI/IG, ACJIICHHUC, BO3BCIACHUC B CTeHeHL).

Anreopanuyeckue |KBanpaTtHeiii TpéxuneH. PasnokeHne kBaapaTHoOro tpéxwieHa|Pacmo3naBaTh — KBagpaTHBIA  TPEXWIEH,  yCTAHABIMBATH

BbIPaKeHH . Ha MHOKUTEIIH. BO3MOXXHOCTh €T0 Pa3IO>KEHUsI HA MHOXKHUTEIH.

KBaaparublii PackiaapiBaTh HA MHOMKHUTEIH KBAJApPAaTHBIA TpEXWIEH C

TPéxwieH HEOTPUIATENIbHBIM JAUCKPUMUHAHTOM NPU HEOOXOAUMOCTH C

(Sv) OIOPOM Ha AJITOPUTM IIpaBUJIA.

Aareopanueckne |AnreOpanyeckas ApoOb. JlomycTHUMbIe 3HaUEHUS NIEPEMEHHBIX, | 3anuchIBaTh alreOpandyeckue BelpakeHus. HaxomuThb 06acTb

BbIpaKeHMHSI. BXOIAIMX B  anreOpanyeckue BblpakeHHs. (OCHOBHOE |ONpeAeNeHUs palllOHAIBHOTO BBIPAKEHUS.

Adaredpanueckasi | CBoOHCTBO anreOpanyeckoit Apoou. CokpaiieHre Apooeil. BbINOJHATL YNCIOBBIE MOACTAHOBKA M BBIYMCJIATH 3HAUYCHUE

Apoob Cnoxenue, BBIYMTAHHE, YMHOXEHHE u JieJieHre | 1poOu, B TOM YHCIIE C TOMOLIBIO KAJbKYJIATOPA.

(15 49) anreOpandyeckux apoGeil. IIpeoOpa3oBanue  BbIpakeHUi, | @OPMYJIHPOBATH OCHOBHOE CBOWCTBO anredpanyueckoil npodu

coJiepKalux ajaredopandeckue aJpoou. U IPUMEHATH €T0 /1715 peoOpa3oBaHus 1po0eit.

BoInoHATH AeiicTBUSL ¢ anreOpaMyecKUMH JpoOsIMH  TIpH
HEOoOXOIUMOCTH ¢ Hampasisiomeil nomompo. [IpumeHsITH
npeoOpa3oBaHus BBIPAXKEHUN JUIS pelIeHus 3a/1ad. BeIpakarth
nepeMeHnble 13 Gopmyn (PpU3MUECKHX, TE€OMETPUUECKHUX,
OIKCHIBAIONINX OBITOBBIE CUTYallMM) MpPH HEOOXOJUMOCTH C
HaITpaBJISAOIIEH TOMOIIIBIO.

YpaBHeHust KBanpatHoe ypaBHeHume. HemosiHoe kBagpaTHoe ypaBHeHUHeE.|Pacmo3HaBaTh KBaJIpaTHbIC YPABHEHUS.

1 HepaBeHCTBA.

dopmyna KOpHeH kBagpaTtHoro ypaBHeHus. *Teopema Buera™.

3anuceiBaTh (opmysy KOpHEH KBaJpaTHOIO YypaBHEHMS;




KBaaparnsie
YPaBHEHHSA
(15 49)

Pemenne YpaBHEHUH, CBOJISIIIUXCS K KBaJpPaTHBIM.
[Ipocreiinmme npoOHO-paIMOHATBHBIC YPAaBHEHUS.

Pemienne TEKCTOBBIX 3agad € MOMOLIBK  KBAaJAPATHBIX
YpaBHEHU.

peliaTh KBaJApaTHbIe YPaBHEHUs] — IIOJIHbIE U HEMOJHbIE (C
MCIIOJIb30BaHUEM CIPAaBOYHON MH(POPMAIUN).

IIpoBoauTs  mpocreiiliie  HMCCIAEAOBAHMS  KBAJAPATHBIX
YpaBHEHUU.

Pemiath ypaBHeHUsl, CBOASIINECS K KBAJAPAaTHBIM, C IOMOULIbIO
npeoOpa3oBaHWii M 3aMEHOM IIEPEMEHHONM ¢ ONOpod Ha
QJITOPUTM IpaBUJIA.

Habaonats M aHAJIM3MPOBATH CBSA3b MEXKAY KOPHAMHU U
K03 pHUIHEeHTaMU KBaJPAaTHOTO YPaBHEHUSI.

*TIpuMeHsTh TeopemMy Buera TUISE pelieHus
3a71a4 (C MCIOIb30BAaHUEM 00pasia)™.

Pemats TekcTOBBIE 3amaydM  alreOpanvyeckuM CIocoOoOM:
NEPEXOANTh OT CIIOBECHOW (OPMYIMPOBKH YCIIOBHUS 3aJaddl K
anreOpanveckod MoJeIN MyTEM COCTaBJICHHs ypaBHEHHS (IIpU
HEOOXOJUMOCTH C  HalpaBJIAIOIIEH IOMOIIBIO);  pellaTh
COCTaBIIEHHOE YpaBHEHUE; HHTEPIIPETUPOBATH PE3YIIbTaT.
3HAKOMUTBCS € HCTOPHEl Pa3BUTHS aIreOphl.

YpaBHeHust

U HepaBeHCTBA.
Cucremsl
YPaBHeHUil

(13 v)

JIuHeltHOe ypaBHEHHE C JBYMs IE€pPEMEHHBIMH, €ro rpadux,
IIPUMEPBI PELICHNUS YPABHEHHU B LIEJIBIX YHCTIAX.

Pemenne cucreM [ByX JIMHEWHBIX YPaBHEHUHM C JBYMs
nepeMeHHbIMU.  [IpuMepsl pelIeHHus CHCTEM HEJIMHEWHBIX
YPaBHEHUH C ABYMs [IEPEMEHHBIMH.

*T'papuueckass  MHTepHpeTanusi ypaBHEHUS C  JBYMs
NEPEMEHHBIMH U CCTEM YpaBHEHUI ¢ ABYMS EPEMEHHBIMU™.
Pemrenne TeKCTOBBIX 3aJ1a4 C TOMOIIBIO CUCTEM YPABHEHUM.

Pacno3HaBaTh JMHENHBIE YPABHEHUS C IBYMS IIEPEMEHHBIMH.
Crtpouth rpaQuKy JIMHEHHBIX YpPAaBHEHMH, B TOM 4HCIE
HCMoJb3ysl HIH(pPoOBbIe pecypchl (P HEOOXOIUMOCTU C
ONOpPOY Ha AJITOPUTM Y4E€OHBIX IEUCTBUM).

Paznuuyare napajulebHBIE M NEPECEKAIOIINECS NPSIMBIE M0 UX
YpaBHEHHUSM.

Pemiatp cucremMsl [BYX JIMHEHHBIX YPaBHEHUU C JByMs
[IEPEMEHHBIMU MOJCTAHOBKOM U CIIOKEHUEM.

Pemiath npocTelme CUCTEMBI, B KOTOPBIX OJHO U3 ypaBHEHUN
HE SBJSETCS TUHEHHBIM IPU HEOOXOIMMOCTH C HampaBJsSIoLIei
IIOMOUIBIO.

*TIpuBoauTh rpaduyecKyl0 HHTEPNPETANMI0  PEIICHUs
YpaBHEHHs C ABYMs IIEPEMEHHBIMH U CHCTEM YpPaBHEHUH C
JBYMsI IEpEMEHHBIMU. ™

PemaTth TeKCTOBBIE 3a1a4H AITeOPaMYECKUM CIIOCOOOM.




YpaBHeHus
U HepaBeHCTBA.

UYucoBble HEPABEHCTBA U UX CBOMCTBA.
HepaBeHnctBo ¢ ogHol nepemeHHOM. JIMHEHHbIE HEpaBEHCTBA C

dopmyaupoBaTh cBolicTBa YHCIOBBIX HEPaBEHCTB,
WUTIOCTPUPOBATH UX HA KOOPAUHATHOM MPSMOIA.

HepaBencrsa OJIHOM mnepemMeHHOM U uXx pemeHue. Cuctemsl JHHEHHBIX | [IpuMeHATH CBOWCTBA HEPABEHCTB B XO/I€ PELLICHNS 3a/1a4.
(12 9) HEPABEHCTB C OAHOW IIEPEMEHHOMN U UX pELICHUE. Pemiath JMHEIIHBIE HEPABEHCTBA C OJHOM NEPEMEHHOM,
N300pakeHne penieHus JIMHEHHOTO HEPaBEHCTBA U UX CHUCTEM | M300paxkaTh pelieHre HepaBeHCTBA Ha YHCIOBOM MPSIMOM.
Ha YHUCIIOBOU IIPSIMOM. PemaTth cucTeMbl TMHEHHBIX HEPABEHCTB, N300pakaTh peILICHHE

CUCTEMBl  HEPaBEHCTB  HAa  YHUCIOBOM  NPSIMOM  IIpH
HE00XOUMOCTH C BU3YyaJIbHOW OIOPOM.

DOyHKIMH. [lonsatne ¢ynkuuu. OOnacTe ompeneneHus W MHOXECTBO | Mcmoab3oBaTh  (QYHKIHMOHAIPHYIO ~ TEPMHHOJIOTHIO  H

OcHoBHBIC 3Ha4eHu QpyHKiuu. CriocoObl 3a1aHus PYHKIMIA. CHMBOJIHKY.

NOHSATHS I'papux ¢ynkuuu. CoiictBa (yHKIMH, MX OTOOpakeHHE Ha | BbIumcasaTh 3HayeHusi GYHKUIWH, 3aAaHHBIX (opMyrnaMu (Tpu

(59 rpaduxe. HEOOXO/MMOCTH HCIIOJIb30BaTh KalbKYJISATOpP); COCTABJIATH
TAGJIHMIbI 3HAYEHU () YHKIUH.
CTpouTh N0 TOYKaM rpaduku QyHKINH.
OnucpiBaTh CBOMCTBAa (QYHKINU HAa OCHOBE €€ rpaduuecKoro
OpPEJCTaBICHU MNP  HEOOXOJUMOCTH C  HalpaBIIAIOLICH
MTOMOMUIBIO.
Hcnoab3oBaTh  (QYHKUMOHAIbHYIO  TEPMHHOJOTHI0O M
CHMBOJIMKY.
HccaenoBarh npuMepbl IpadUKOB, OTPAXKAIOMIUX peajbHbIE
npoueccsl U sBiaeHUS. IIpMBOAUTHL NMpHUMepbI IPOLECCOB U
SBJICHUH C 3a/IaHHBIMHM CBOMCTBaMH.
Hcnonb3oBaTh KOMIBIOTEPHbIE POTPAMMBI [UI IIOCTPOCHUS
rpaduKoB (PYHKIUI 1 U3ydeHHs UX CBOMCTB

DOYyHKIUH. Urenne wu mnoctpoeHue rpapukoB QyHkuuid. [Ipumepsl | HaxoauTh ¢ moMombio rpaguka QyHKIINY 3HaUEHUE OJHOHN U3

Yucnossbie rpaduKoB (PYHKIMH, OTpaXKarOIIUX peabHbIE MPOLIECCHI. paccMaTpUBaEMBbIX BEIMUYUH 10 3HAUYEHUIO JPYToil.

byHkunn OyHKINH, OIMCHIBAIOIIME MIPAMYIO 51 oOparHyto | B HeclnoXHBIX ciy4yasx BbIpa:kaTh (OPMYJIOii 3aBHCHMOCTH

9y MPONOPIMOHATIBHBIE 3aBUCUMOCTH, UX Tpaduku. ['unepbona. |Mexay BeTUUMHAMH.

Ipaduk Gyskmuny = X2

k
Oyukupny = X5,y = X5,y = Vx, Y == *rpaduueckoe
pElliCHHE YPAaBHEHU U CHCTEM ypaBHEHHUI. *

OnuceiBaTh XapakTep W3MEHEHHMsS] OJIHOM BETUYMHBI B
3aBUCUMOCTH OT U3MEHEHUS JPYyrou

Pacno3naBarh BuAasl wu3ydaeMblx (¢yHKIudA. I[loka3piBaTh
CXeMATHYeCKH IIOJO0KE€HHE Ha KOOPJAWHATHOM IJIOCKOCTH




rpagukoB y = X4, y = X,
_ _k

y=+xy ==

Hcnoab3oBath PyHKIHOHAJIBHO-TPA(HYECKUE

npeacTABJIEHHS Ui PEIICHUS U UCCIIEI0OBaHUS YPABHEHUH U

CHUCTEM YpaBHEHUM.

IIpumeHaTh HU(POBBIE pecypchbl Ui MOCTPOEHUS IPapHUKOB
byHKINH.

byHKIUI BUJA!

IToBTOpEHUE
H 00001IeHNEe
(6 9)

[ToBTOpEeHHE OCHOBHBIX TMOHATHH W METOJOB KypcoB 7 U 8
KJIacCOB, 000011IeHNEe 3HAHNN.

IlpuMeHATH CcHOCOOBI CPABHEHUSI YWCEJ, BBIYMCIICHHI,
peoOpa3oBaHUil BbIPAXKEHUM, peIlIEHUs] ypaBHEHUH.
OcylmiecTBJIATh CAMOKOHTPOJIb BBINOIHIAEMBIX JCHCTBUM U

CaMONIPOBEPKY pe3ysibTaTa BBIYMCICHHUH, MpeoOpa3OBaHUM,
MOCTPOCHUH.
Pemiars 3amaum M3 peajJibHOM  JKU3HHU, MPHUMEHATH

MaTeMaTHUYeCKUe 3HaHWs M pelIeHUus 3adad U3 APYrux
IIPEIMETOB.

Pemiath TekcTOBBIE 32/1a4H, CPABHUBATH, BLIOMPATH CIIOCOOBI
pelIeHus 3a/1auH.

9 kiacce

Ha3Banue
pasaeJa (TemMbl)
Kypca (4uciao

OcHoBHOE coa€epiKaHuE

OcHoBHbIE BUbI JIeITEJIbHOCTH 06yqa101unxcn

4acoB)
Yucna u ParmonanbHbie uncna, *uppanoHaNbHbIC YHCTa, KOHEUHbIE U | Pa3BuBaTh mpeacraBjieHHsi O 4YHCIaX: OT MHOJXECTBA
BbIYHCJICHHS. OecKOHEeUHbIe JIECSITUIHBIE Ipoou. MHO0K€eCTBO | HATypaIbHBIX YUCEN JJO MHOKECTBA JICHCTBUTEIHHBIX YHCEI.
JlelicTBUTE/IbHBIE |JCHCTBUTEIBHBIX  YHCEN; JICHCTBUTENBHBIE 4YHCIa  Kak | O3HAKOMHTBCS C BO3MOYKHOCTBIO MIPEJICTaBICHUS
ymciaa OECKOHEUYHBIE JeCATUYHBbIE JApoOu. B3aMHO OAHO3HAYHOE |AEWCTBUTEIHHOTO YKCIa KaK OSCKOHEUHOW JEeCATUYHOW apoldw,

O

COOTBETCTBHUE MECKAY MHOKCCTBOM )IefICTBHTeHBHBIX YHUCCI U
MHO>KECTBOM TOUYCK KOOp,HI/IHaTHOﬁ HpHMOﬁ.

NPUMEHATDb OCCATHYHLBIC HpI/I6J'II/I)KeHI/I$[ pallMOHAJIBHBIX U
HppaliuOHAJIbHBIX YUCCII.




CpaBHeHHE  JICHCTBUTENBHBIX  YHUCEN, apuPMeTHUECKUE
NENCTBUS C NECHCTBUTENBHBIMU YU CIIAMU. >

[Tpubnmxénnoe 3HAYCHHUE BEJIWUYVHBI, TOYHOCTH
MPUOTMKECHUS.

Oxkpyrnenue uucen. Ilpukuaka © OLEHKa pPeE3yJIbTATOB
BBIYMCIICHUI.

*3anucbIiBaTh, CPaBHHMBATDH " YHOPSAA0YMBATH
IEUCTBUTEIILHBIE YHCIa™.
BbInoaHATL, codeTas YCTHbIE W IMCbMEHHbBIE ITPUEMBI,

apupMeTHUYecKHe JeCTBUS C pALUOHAIBHBIMU YHMCIAMH;
HAXO/JUTh 3HAYCHUS CTENEHEH C LEeNbIMU IO0Ka3aTels MU U
KOPHEW; BBIYMCJIATH 3HAYCHNSI YUCIIOBBIX BBIPAXKCHUI.
IMoayunTs mnpeAcTaB/ieHHMe O 3HAYMMOCTH JEHCTBUTEIIBHBIX
qHCceNl B IPAKTUYECKOH 1€ TeIbHOCTH YelIOBeKa.
AHaJIM3MPOBATh U [eJIaTh BBIBOABLI (IIOCJIEe COBMECTHOIO
aHajm3a) O TOYHOCTU NPHOIMKEHUs JEHCTBUTEIBHOIO 4YHCIIA
IIPU pELICHUH 3a/au.

OxkpyriasiTh ICUCTBUTEIbHBIE YNCIA, BBINOJHATH NPUKHUAKY

pe3ynbTaTa  BBIYMCICHUN, OLEHKY 3HAYEHUH  YHUCIIOBBIX
BBIPKEHHUM.
3HAKOMUTHCA C UCTOPUEN pa3BUTHS MATEMATHKH.
YpaBHenust JIuneiinoe ypaBHeHue. Pemienue ypaBHEHMH, cBomdluxcs K|OcBaumBaTh, 3alOMHMHATL MW NPUMEHATHh TpaduyecKue
U HepaBeHCTBA. JINHEHBIM. METOJbI TIPU PEIICHUH ypaBHEHUH, HEPABEHCTB U MX CUCTEM
YpaBHenus KBanpatHoe ypaBHeHnue. Pemienue ypaBHeHH, cBomsAuuxcs |(Ipd HEOOXOAMMOCTH C OINOPOH HA alIrOpuT™M YyUeOHBIX
¢ OJHOM K KBaJIpaTHbIM. bUKBasipaTHbIE YpaBHEHHSI. JeNCTBUI).
nepeMeHHOn *TlpuMepsl pelieHus ypaBHEHUU TpeThed U 4eTBEPTON | Pacmo3HaBaTh 1Liejbie U IPOOHBIC YPaBHEHUS.
(14 v) CTENEeHEN pa3oKEeHHEM Ha MHOKUTEIH. ™ Pemiate JiMHeliHbIe W KBAJPaTHbIEe YPaBHEHHUs, YPaBHEHHS,
Pemenne npoOHO-pallMOHANBHBIX YPaBHEHUH. CBOASIIMECS K HHM, TMpOCTeHIe JIpoOHO-palioHaTbHbIe
Perrenne TeKCTOBBIX 3a/1a4 areOpandyeckKuM METOJIOM. YpaBHEHUS.
IpenaaraTs BO3MOXHbBIE CIIOCOOBI pelIeHHs] TEKCTOBBIX 3ajad,
o0cykaaTb MX M PpelmiaTb TEKCTOBBIE 33Ja4M Pa3HBIMU
croco0amH.
3HAKOMUTBCH C HCTOPHEN Pa3BUTUSA MAaTEMaTUKHU
YpaBHenus JIuHeitHOE ypaBHEHUE C ABYMS MIEPEMEHHBIMU U €ro rpaduk. | OcBamBaTh M NMPUMEHSITH NPUEMBI PELICHUS CHCTEMBI JIBYX
U HepaBeHCTBA. Cucrema AByX JTUHEWHBIX YPAaBHEHHH C JBYMs MEPEMEHHBIMU | THHEHHBIX YPaBHEHHUH C BYMsI IEPEMEHHBIMU U CHCTEMBI JIBYX
Cucrembl u e€ peumieHue. Pemenue cucreM ABYX YpaBHEHHH, OJHO W3 |ypaBHEHHUM, B KOTOPBIX OJIHO YPABHEHHE HE SIBJSETCS TUHEHHBIM
yYpPaBHeHMii KOTOPBIX JIMHEHHOE, a IPyroe — BTOPOM CTENEHHU. (o BU3yaJIbHOMH o1ope).
(14 9) I'paduueckass MHTEpIpeTalysl CUCTEMbl ypaBHeHMH c JByMs | Mcmoab3oBaTh (GyHKIMOHATbHO-Tpauyeckre NpecTaBiIeHUs




NEPpCMCHHBIMHU.
Pemenne TekCTOBBIX 3aJa4 anre6pa1/1qec1<I/IM CII0CO0OM.

JUISL pellieHus] ¥ MCCJIeIOBAHMS YPABHEHUN U CUCTEM.
AHAJIM3HPOBATH TEKCTHI 3224, pellaTh UX aIredpandyecKuM
CHOCOOOM: MEPeXOAUTh OT CIOBECHOH (HhOPMYITHPOBKU YCIOBHS
3a/1a4M K aIreOpandecKor MOJIENH yTEM COCTaBIICHUS] CUCTEMBI
YpaBHEHHUH; pelIaTh COCTAaBICHHYIO CHUCTEMY YpaBHEHHH;
MHTEPNPETHPOBATH PE3YNIbTaT.

3HAKOMHUTBCS ¢ UCTOPHEH Pa3BUTUS MAaTEMaTUKU

YpaBHeHust

U HepaBeHCTBA.
HepagBencrBa
(16 u)

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

JIuHeiiHbIe HEPABEHCTBA C OAHON EPEMEHHOMN U UX PEILICHHUE.
Cucrembl JTMHEHHBIX HEPABEHCTB C OJHOW MEPEMEHHOM U MX
peuieHue.

KBagparHble HEpaBEHCTBA U UX PEILICHUE.

I'padmueckass  wHTEpHIpeTanusi HEPABEHCTB H  CHCTEM
HEPaBEHCTB C JIBYMs [IEPEMEHHBIMHU.

Yurarb, 3anucbiBaTh, MOHHMAaThb, HHTEPIPETHPOBATH
HEpPaBEHCTBA; UCIIOJIb30BATH CUMBOJIMKY U TEPMUHOJIOTHUIO.
BoinosHsaTh 1peoOpa3oBaHusi HEPABEHCTB, MCMOJIb30BATh IS
1peoOpa3oBaHus CBOMCTBA YMCIOBBIX HEPABEHCTB.
Pacno3HaBaTth JTUMHENHBIEC U KBaPATHHIC HEPABEHCTBA.

Pematrh, JIMHEHHBIE HEPABEHCTBA, CHCTEMBl  JIMHEWHBIX
HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIIOYAIOIIMX KBaIPAaTHOE
HEPaBEHCTBO, U PELIATh UX; 00CYAATh IIOJIy4YCHHBIC PEIICHUS.
H300paxkaTh pelieHHe HEPABEHCTBA M CUCTEMBI HEPABEHCTB Ha
YHCIOBOW MPAMOH, 3amMChIBATH PEHICHHME C IOMOUIBIO
CHUMBOJIOB.

Pemiath KBajpaTHbIE HEPABEHCTBA, HCMOJIb3Ysl TIpadudecKkue
IIPEJICTaBIICHHUS.

OcBanBaThb W TPUMEHATHL HEPABEHCTBA IIPpU PEIICHUU
pa3IMYHBIX 33]a4, B TOM YHMCJIE IPAKTUKO-OPHUEHTUPOBAHHBIX.

DOyHKIUH
(16 9)

KBanpatuunas Qynkuums, e€ rpapuk u cpoiicta. Ilapabona,
KOOP/AMHATBI BEPIIMHBI IapaboIIbl, 0Cb CHMMETPHH MapadoJIbl.
Crenennbie QYHKIIMA C HATYPAIbHBIMU TTOKa3aTeNsAMH 2 U 3,
uX rpauKu 1 CBOMCTBA.

Ipadukn ¢yaxumit: y = kx, y = kx + b, ,y = ax, y = ax’,

y = Vo =5

Pacno3HaBaTh BBl U3y4aeMbIX (QYHKIUN; HILIIOCTPHPOBATH
CXeMaTH4YeCKH, 00BSACHATH PACIOJIOKEHNE HAa KOOPAUHATHOMN
I0CKOCTH TpadukoB GyHKIMA Buma: Y = Kx, y = kx + b, , y
= axs, y = ax3,
_ _k .
Y = /X, ¥ = — B 3aBUCHMOCTH OT 3Ha4eHUIl KO3()PHUIHEHTOB;
X

ONUCHIBaTh UX CBOWCTBA.

Pacno3naBarthb KBaipaTHIHYIO QYHKIHIO TI0 popmyie.
[puBoanTs mnpuMepbl KBAJPAaTHUHBIX 3aBUCUMOCTEH U3
peasibHO KU3HH, (PU3UKH, TEOMETPHH.




BoisiBasiTh 1 00001aTh 0COOEHHOCTH TpaduKa KBaJIpaTUIHOM
ymkmum Yy = ax’ + bx + ¢ (upm  HEOOXOLMMOCTH  C
HaIpPAaBJIAIOIIEH TOMOIIBIO).

Crpournb U U300pakaTh cxeMaTH4YecKH  rpaduku
KBAJPATHIHBIX (YHKIMI, 3a1aHHBIX GopMyTaMu Bugay = ax’,y
—a+q y=ax+p? y=—a’+bx+c (upu
HEO0OXOIUMOCTH C BU3YAJILHOUM OMOPOA).

AHATU3MPOBATh M NPHUMEHSATHh CBOWCTBAa  M3YYEHHBIX
GyHKIMA 1011 UX TOCTPOSHHs, B TOM 4YHCIE C MOMOIIBIO
U(PPOBBIX PECYPCOB.

YucjioBbie
MOCJIeA0BATEIBHOC
TH

(15 9)

[ToHsATHE YMCIIOBOM TOCIIEIOBATEIBHOCTH.

3amaHue MOCIeNOBATEIbHOCTU PEKYpPpEeHTHOU GopMynoil u
dbopMyI0ii N-TO YiIeHA.

Apudmernueckas u reomerpudeckas mnporpeccuu. Oopmysl
N-To WwieHa apu(METHUECKON U T€OMETPHUECKON MPOTPECCUI,
CYMMBI [IEPBBIX N YICHOB.

*N300pakeHre WICHOB apu(PMETHUECKON U T€OMETPHUECKOM
IIPOrpeccuil TOYKaMU Ha KOOPINHATHON IIIOCKOCTH.
JIMHEHBIN ¥ YKCTIOHEHIMAIbHBIA POCT.

Cr0XHbIe TPOLIEHTHI. ™

OcBauBaTh M MPUMEHATH UHJCKCHbIE 00O3HAUEHUS, CTPOUThH
peyeBble BbICKA3BIBAHUS C HCIIOIb30BAHUEM TEPMHUHOJIOIHH,
CBSI3aHHOM C IIOHATHEM IOCIIEN0BATEIBHOCTH.

Ananu3upoBaTh (GopMyly N-ro 4jeHa I[O0CJe10BaTeIbHOCTH
WIA  PEKYppeHTHYI0  (GOpMydy ¥  BBIYHCIATH  WICHBI
I10CJIEI0BATEIBHOCTEN, 3aJJaHHBIX TUMU bopmynamu.
YcranaBauBarhb 3aKOHOMEPHOCTh B ITOCTPOECHHUH
[IOCJIEIOBATEILHOCTH, €CIIA BBINKMCAHBI IIEPBBIE HECKOIBKO €€
YJICHOB.

Pacno3snaBath  apuMETHUYECKYIO M T'€OMETPHUYECKYIO
IIPOrPECCUU MPHU Pa3HBIX CIIOCOOAX 3a/laHusl.

Pemars 3amauM ¢ wucnonab3oBaHMeM (opMyn N-ro uieHa
apu(meTnyeckoil M TEeOMETPUYECKOM Mporpeccuii, CyMMBbI
HEPBBIX N YWIEHOB C OMOPOH Ha CIPaBOYHYIO HHPOPMALHIO.
*N300paxkaTh WICHBl IOCIEA0BAaTENbHOCTH TOYKaMU Ha
KOOPJAMHATHOM MJIOCKOCTU™.

PaccmaTrpuBars mnpumMepsl NpoOLECCOB MW SIBJEHUH U3
pealbHOM  JKU3HM,  WUIIOCTPUPYIOLME  M3MEHEHHE B
apudmeTnyecKkoil Mporpeccuu, B T€OMETPUUYECKON MPOrpeccuy;
*1300paxaTh COOTBETCTBYIOLINE 3aBUCUMOCTH Irpadudecku™.
Pemats mnpocreiimime 3aaa4dmM, CBSA3aHHBIE C YHUCIOBBIMU
[IOCJIEIOBATEILHOCTSIMU, B TOM YHCIE 3a7a4d U3 PEAJbHOU
KU3HK  C  MHCIOJNb30BAaHMEM  LU(QPOBBIX  TEXHOJOTHUI




(37EKTPOHHBIX Ta0NHUI, TPaUIECKOTO KATBKYIATOPA U T.I1.).
*PemiaTh 337a4M Ha CJIOXKHBIE MIPOLIEHTHI, B TOM YHCIE 331a4U
U3 peaJIbHOM NMPAKTUKHU (C UCIIONb30BaHUEM KaJIbKYJISATOpaA).™
3HAKOMHUTBCS ¢ HCTOPHEN Pa3BUTHUS MATEMATUKU.

[MoBTOpEHME,
00001IEeHME,
CHCTEeMATH3AIUS
3HAHMH

(18 u)

UYucna u BbIUMCIeHHs (3aIUCh, CPAaBHEHHUE, JEHCTBUS C
JEUCTBUTEIbHBIMU YHUCJIAMM, YUCIOBasl MpsMas; IPOLEHTHI,
OTHOIIECHHMS, TIPOIIOPIINH; OKPYTIIEHUE, TPUOIMKEHUE, OLIEHKA;
pellIeHre TeKCTOBBIX 331a4 apu(PMETHYECKUM CIIOCOO0M).

AJiredOpanyeckue BbIpaKeHUsI (mpeoOpa3zoBaHue
anredpanvyeckux BbIPAKEHUH, TOMMYCTUMbIE 3HAUEHUS).
@yHkmuu (IOCTPOEHHE, CBOMCTBA H3YYEHHBIX (DYHKIIMIA;
rpaduyecKoe pelieHne ypaBHEHUN U UX CUCTEM).

OnepupoBarb NOHATHSAAMH. MHOXXECTBO, IIOJMHOXECTBO,
olepalMy HaJ MHOXECTBAaMM;, HCHOJb30BaTh TIpaduyeckoe
IIPEJICTAaBICHUE MHOXKECTB ISl ONMCAaHUS PEAJIbHBIX MPOLIECCOB
U SABICHMH, I@pU pEIIEHUH 3aJad M3 JpYyrux Yy4eOHbIX
IIPEIMETOB.

AKTyaJIM3MpOBaTh TEPMHMHOJIOTHI0O H OCHOBHbIC [CHCTBUS,
CBSI3aHHbIE € 4YMCJIAMHU: HATYPIbHOE 4YHUCIO, IIPOCTOE U
COCTAaBHOE YHUCIIA, ACIMMOCTb HATypalbHBIX YHUCEI, IPU3HAKU
JETMMOCTH, LEJI0€ YHUCIO, MOIYJIb YHWCIA, OOBIKHOBEHHAs M
JecaTU4Has ApoOu, CTaHAAPTHBIA BUA 4Kcia, apudMeTnuecKuit
KBaJPaTHBIN KOPEHb.

BbInoHATL JEeHCTBUSI, CPaBHHUBATbL M YNOPSA0YMBATH
YUCJIA, MPEACTABIATh YHCIA HAa KOOPAWHATHOM IMIPSIMOM,
OKPYIIATH  YHCJIA; BBINOJHATL NPHKHUIAKY M OLEHKY
pe3yJibTaTa BEIYMCIECHUN.

PemiaTh TekcTOBBIE 331a4H ApUPMETHUECKUM CIIOCOOOM.
Pemars mnpakruyeckme 3aJauM, COJEPKalNIUME IPOLEHTHI,
JIOJIM, YacTH, BBIPAKAIOUIME 3aBUCHUMOCTH: CKOPOCTb —
BpeMsi — DPAacCTOSIHME, I[€Ha — KOJMYECTBO — CTOMMOCTb,
00BEM paboThl — BpeMsi — IMPOU3BOJUTEIBHOCTD TPY/Ia.
Pa3ouparpb peanbHble KU3HEHHBIE CUTyallnH, GopMyJIMpPOBATH
UX Ha s3bIKE MAaTEMAaTHKH, HAXOAWUTH pEIICHUE, NPUMEHSA
MaTEeMaTHYECKHUN annapar, MHTePIPeTHPOBATHL PE3yIbTaT
OnepupoBaTh NOHATHUSIMU: CTEIEHb C LEIBIM II0KA3aTeleM,
apudmeTnyeckuit KBa/IpaTHBIN KOpEHB, MHOT'OYJIEH,
anredpanveckas ApoOb, TOXIECTBO.

BbINoOJHATL OCHOBHBIE JeificTBHMS: BBINOJIHATH PACUETHl I10
dopmynaM, mpeoOpa3oBbIBATH IIElble, APOOHO-PALMOHATIbHbIE
BBIPQXEHUSI U BBIPAXEHUS C KOPHSIMH, pealu30BbIBATh




pa3jgoKEHUE MHOTOWIEHa HAa MHOXUTEIU, B TOM 4HCIE C
UCIONIb30BaHuEM (OpMyNl Pa3HOCTH KBAJApaTOB U KBajapaTa
CYMMBI U Pa3HOCTH (C OMOpPOH Ha CIPABOYHYIO MHGOPMAITHUIO);
HAXOJHUTh JOIYCTHUMbIE 3HAYEHHsI MEPEMEHHBIX Ui IPOOHO-
palMOHAIBHBIX BBIPAKEHUN, KOPHEH.

MopaeaupoBaTh ¢ IOMOILBIO (OPMYN pealbHble MPOLECCH U
SIBJICHUS.

OnepupoBath noHATHAME: QYHKIMSA, rpaduK QYHKIUHU, HYIH
(GyHKIMM, TPOMEXKYTKHM  3HAKOIOCTOSHCTBA, IPOMEXKYTKHU
BO3pacTaHus, yObIBaHUS, HAHOOJIbIIIEE U HAUMEHbIIIEe 3HAYCHUS
(GyHKIHIH.

AHaUM3MpPOBaTh, CPaBHUBATh, O00CYXJAaThb  CBOMICTBa
GYHKIMHA, CTPOUTH UX TPadHKH.

OnepupoBaTh MNOHATHSIMU: INPSAMas MPONOPLUOHAIBHOCTD,
oOpaTHasT  MPONOPIHOHAIBHOCTh,  JIMHEHHas  (QyHKOUA,
KBajpaTuuHas QyHKIus, mapadoia, runepoona.

HUcnoan3oBath rpaguku UL ONpPEIEICHUS  CBOWCTB,
IIPOLIECCOB M 3aBUCUMOCTEH, AJI PEIIEHUs 3a1ad U3 APYTux
y4eOHBIX NPEIMETOB U pEabHOM JKHU3HM;, MOAEJIMPOBATH C
MOMOIIBIO TPa(MKOB peaIbHbIE MPOLECCH U SBICHHUS.
Bripaxars popMysiaMu 3aBUCUMOCTU MEXKAY BEIIMUMHAMU.

TEMATHUYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «I'EOMETPUS» (IIO TOAAM OBYYEHMU )

7 KJjacce

Ha3Banue
pa3aena (TemMmbl)
Kypca (4uci1o
4acoB)

OcHoBHOE coaepkaHue

OcHoBHBIE BU/BI 1eSIT€IbHOCTH 00y4a0IIMXCS

IIpocreiimme [Ipocreiinme reomeTpuueckue 0ObEKThI: TOUKH, IPSIMBbIE, JTy4n

reOMETPpUYECCKHUE " yYTJIbl, MHOT'OYT'OJIbHUK, JIOMaHasi.

@opMyJIMPOBATH OCHOBHBIE MIOHATHUS U OIIPEIEICHMUSL.
PacniozHaBaTh  M3y4YeHHBbIE  TE€OMETpUYECKHE  (QUrypsl,




¢urypsi
H UX CBOMCTBA.

HN3mepenue
reoMeTpHYeCKHX
BeJIMYHMH

(14 4)

CMexHbIC U BEPTUKAJIbHBIE YTIIbL.

Pabora ¢ mpocTelmumMu 4epTekaMu.

N3mepenne NMHEHHBIX M YIJIOBBIX BEJIIMYWH, BBIYUCICHUE
OTPE3KOB U YIJIOB.
[Tepumerp w  1IOWIAAB
MPSIMOYTOJIBHUKOB.

COCTaBJICHHBIX us3

¢uryp,

onmpeeJiATh UX B3aUMHOE pACIOJIOKEHUE, BBINOJHATH
4epTEXK M0 YCIOBHIO 33/1a4M (C MCIIOJIIB30BAHUEM CMBICIOBOM
OTOpBI: HABOJIIME BOMPOCH H/MIM QITOPHUTMAa y4eOHBIX
JICHCTBHI).

IIpoBoaANTHL IPOCTENIINE TOCTPOEHUSI C TIOMOILBIO LIUPKYJIS U
JIMHEUKH.

N3MepsATH JUHEIHBIE U YIJIOBBIE BEJIMYMHBI T€OMETPUUYECKUX
U MPAKTUYECKUX OOBEKTOB.

OmnpeneasiTb «Ha TJa3» pa3Mepbl pPEAITbHBIX OOBEKTOB,
MPOBOAUTH IPYOYIO OLIEHKY UX Pa3MepoB.

Pemiath 3a71ayM Ha BBIYMCICHHE JJIMH OTPE3KOB U BEJIUYMH
YTJIOB.

Pemiath 3a/1a4i Ha B3aMMHOE PACIIONIOKEHHE T€OMETPUUECKUX
duryp.

IIpoBoauTH KJIACCU(DPUKALUIO YIIIOB, BBIYMCJIATD JIMHEHHBIE U
YIJIOBbIE BEJIMYMHBI, MPOBOJAUTH HECJ0KHbIEe HEOOXOIUMbIE
JI0Ka3aTeNbHbIE PACCYKICHUS.

3HAKOMMTHCS C UCTOPUEN pa3BUTHS TeOMeTPHH.

TpeyroabHuku
(22 v)

[TonsiTue 0  paBHBIX  TPEYrOJbHUKAX W  IEPBUYHbBIC
MPEJICTAaBICHUs] O PaBHBIX (KOHTPYIHTHBIX) ¢urypax. Tpu
MpU3HAKa PAaBEHCTBA TPEYT OJIbHUKOB.

[Ipu3Haku  paBeHCTBA  MNPSAMOYTOJBHBIX  TPEYTOJbHHUKOB.
CBOMCTBO M€IMAHBI TPSIMOYTOJILHOTO TPEYTOJIbHHUKA.
PaBHOOepeHHBIE W PaBHOCTOPOHHUE  TPEYTOJBHHUKHU.
[Ipu3Haku u cBOMCTBA paBHOOEIPEHHOTO TPEYTOJbHUKA.
[IpotuB Oonblell CTOPOHBI TPEYTrONbHUKA JIEKUT OONBIIHIA
yroJ.

[Ipocrelimie HepaBeHCTBA B T'€OMETPHMU.
TpeyrosbpbHuKa. HepaBeHCTBO TOMaHOW™.
[IpAMOYTONBHBIN TPEYTOJILHHUK ¢ yriaoM B 30°.
[TepBbie MOHATHA O JOKA3aTEIHCTBAX B TEOMETPUHU.

*HepaBeHcTBO

Pacno3naBarthb napel paBHBIX TPCYTrOJbHUKOB Ha T'OTOBBIX
yepTexkax (C yKa3aHHeM IPHU3HAKOB) MPH HEOOXOAUMOCTH C
BU3yaJIbHOW OIIOPOM.

BoiBoauTh  cineactBus  (PaBEHCTB  COOTBETCTBYIOLIMX
AJIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.

®opmyanpoBaTh OIpEeEICHUS: OCTPOYTOJIbHOTO,
TYIOYTOJIEHOTO, HPSMOYTOIBHOTO, paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYrOJIbHUKOB; OMCCEKTPHUCHI, BBICOTHI,
MEAUaHbI TPECYTrOJIbHUKA, CECPECANHHOTO NEPICHAUKYIIApa

OTpe3Ka; MepuMeTpa TPEYroJbHHUKA IMPH HEOOXOIUMOCTH C
OIOPOM Ha AIITOPUTM IpaBUJIA.

®opmyaupoBaTh CBOWCTBA M TNPU3HAKU PABHOOEIPEHHOIO
TPEYrOJIbHHUKA.

CTponTh 4epTeKU, peliaTh 3aa4M C IIOMOIIbIO HAXOKICHHS
PaBHBIX TPEYTOJIBHUKOB.




I[pumeHsTH PU3HAKU paBeHCTBA PSIMOYTOJIBHBIX
TPEYrOJbHUKOB B 3aJayax (C HCIOJIb30BAHHEM CMBICIIOBOM
OTIOPBI: HABOJAIINE BOMPOCHl H/WIIM alNTOpUTMa Y4eOHBIX
JICHCTBHI).

Hcnonb3oBath 1mHU(POBBIE pPECYpChl MJIA HMCCIAEI0BAHUS
CBOMCTB M3y4aeMbIX QUTYP.

3HAKOMHTHCS ¢ HCTOPHEl Pa3BUTHS T€OMETPHUHU.

IHapanieabHble [TapanmnensHble npsMble, ux cBoWcTBa. Hakpect nexamue, | @opMyJupoBaTh  HOHATHE  IAPAUICIBHBIX  IPSIMBIX,
npsiMble, CyMMa COOTBETCTBEHHBIE U OJIHOCTOPOHHUE YIJIbl (00pa30BaHHbIE IPU | HAXOAUTH IPAKTUUECKHUE TPUMEPHI.
yIJ10B NepeceueHU ! NMapauIeIbHbIX IPSMBIX CEKYILEH). M3y4yaTh CBOICTBa YIJoB, 0Opa30BaHHBIX NPH IEPECEUCHUU
TPeyroJbHUKA [Ipu3Hak  mapajuleIbHOCTH  NPSMBIX — 4E€pe3  PABEHCTBO |[IAPAJUICIBHBIX MPAMBIX CEKYILEH
(14 9) pPacCcTOSHUM OT TOYEK OJHOM MPSMOM 10 BTOPOM IPSAMON. [IpoBoaurs a0KazaTenbcrBa. DOpMYyIHPOBATH Teopemy
CymMa yriioB TpeyrojibHUKa U MHOTOYTI'OJIbHUKA. [IapAJUIEIBHOCTH  ABYX IPSAMBIX C  IIOMOIIBIO  YIJIOB,
BHemnue yriel TpeyrojapHuKa 00pa30BaHHBIX MpPH MEPECEUCHUU JTUX TPSAMBIX TpETber
IIPSAMOM.
BbiunciasTs CyMMY YIJIOB TPEYTOJIbHMKA U MHOTOYT'OJIBHUKA.
Haxoautp uucioBble U OyKBEHHbIE 3HAUYEHHs YIJIOB B
F€OMETPUYECKUX 3aJla4axX C UCIOJIb30BAHUEM TEOPEM O CYMME
YTJIOB TPEYTOJIBHUKA U MHOTOYTOJIbHUKA.
3HAKOMHTBCS € HCTOPHEH Pa3BUTHS T€OMETPHUH.
OxkpyKHOCTH OKpyXHOCTb, XOpJBl M JUAMETPBI, UX cBoiicTBa. KacarenbHas | @opMyJupoBaTh  OMNpe/esieHUs:  OKPY)KHOCTH,  XOPBbl,
" KPYT. K OKpyXHOCTU. OKpYKHOCTb, BIMcaHHas B yroy. *[loHsTHe o|n1uamerpa W KacaTelbHOW K OKpyXHocTu. W3ywarh uX
I'eomerpuueckue |[I'MT, npumenenue B 3amadax. buccekTpuca M CepeIVHHBIN | CBOMCTBA, IPU3HAKH, CTPOUTH YEPTEKHU.
MOCTPOEeHUA NEePIEHANKYIISp KaKk T€OMETPUYECKHE MecTa TOYeK™. HccnenoBathb, B TOM YHCIIE HCHOJIB3YS HH(POBbIE PECYPCHI.
(14 4) OKpyXHOCTh, ONMCaHHasI OKOJIO TPEYTrOJIbHUKA. BIMCaHHAs B |OKPYKHOCTb, BIIMCAHHYK0 B yIOJI; LEHTP OKPYXHOCTH,

TPEYTrOJIbHUK OKPY>KHOCTb.
[Ipocreiimune 3aa4u Ha MOCTPOEHHUE.

BIIMCAHHOM B YTOJI; PAaBEHCTBO OTPE3KOB KacaTeJIbHbIX
*Ucnoab3zoBath Metoa ['MT niga mokaszarenbcTBa TEOpEM O
nepecedyeHn OUCCEKTPUC YTIIOB TPEYTroJIbHUKA U CEPEAUHHBIX
MEePIEHANKYIISIPOB K CTOPOHAM TPEYroJbHUKA C TIOMOIIBIO
I'MT.*
OBJaageBathb
OKPYXHOCTEU

BIOWCAHHOW W  OIMCAHHOM
HAXOAUTh LEHTPHl O3THUX

NOHATHSIMHI
TPEYTrOJIbHUKA,




OKPYKHOCTEH C OIIOPOM HA aJrOpUTM IIpaBuUIIa.

Pematb OCHOBHBIE 3aJa4M Ha IOCTPOEHME: YIJIA, PABHOI'O
JJAaHHOMY; CEpEJUHHOI0 IEPIEHAMKYJApa JAHHOIO OTPE3Ka,
OpsIMOM,  NPOXOAIEH  4epe3  JaHHYH  TOYKy U
NEPIEHANKYISIPHON TaHHOM NPsSMOM; OUCCEKTPUCHI JaHHOTO
yria; TPEyrojJbHHUKOB IO Pa3jIMYHBIM JJEMEHTaM IIpH
HEOOXOMMOCTH € HAIIPABJIAIOUIEH TTOMOIIIBIO.

3HAKOMHTBCS € HCTOPHEH Pa3BUTHA N€OMETPHHU.

IloBTOpEHUE, [ToBTOpenne u 0000IIEHHE OCHOBHBIX TMOHATUA M METOJOB |PemaTh 3aiaum Ha TMOBTOPEHUE, WUIIOCTPUPYIOIIHUE CBS3U
o000LIeHNEe Kypca 7 Kiacca. MEXYy pa3IMYHbIMU YaCTAMH Kypca.
3HAHUM
4 4)
8 Kkiacce
Ha3zBanmue

pasaesa (TemMbl)
Kypca (4uci10

OcHoBHOE CoAEpKaHuE

OcHoBHbIE BUBI JIeITEJIbHOCTH oﬁyqalonmxcsn

4acoB)
Yeroipéxyroasuuk |[lapamnenorpammM, ero npusHaku u cBoiictBa. Yacthele ciydau | A300pamxaTh U HAXOAUTH HA UEPTEkKaX UETBIPEXYTOIBHUKU
" napajuieiorpaMMoB  (IPSIMOYTOJIbHUK, pPOMO, KBajapaT), HUX |pa3HbIX BUJOB U UX DJIEMEHTHI.
(12 9) npu3Haku U cBoiictBa.  Tpameums.  PaBHoOOokas — u|@®opmyJMpoOBaTh onpeeeHus: napajuiesniorpamma,

MPSIMOYTOJIbHASL TPAINELtH.
*¥Y nBoenue meauansl. LlenTpansnas cummeTpus™

MpsIMOYroJbHMKA, poMOa, KBajapaTa, Tpameluu, paBHOOOKON
Tpamenuy, IpSIMOYTrOJIbHOM Tparenuu.

Hcnoabp3oBarh 1NpH  pelieHHMH MNPOCTEHINMX  3aga4
MIPU3HAKKA U CBOMCTBA: MapajuleIorpaMma, MpsiMOyroJIbHHKA,
pomOa, KBajgpara, Tpameuuud, paBHOOOKOW Tpamenuw,
MIPSIMOYTOJIBHOM TpareLuy.

IIpumeHsiT MeTO] YIBOEHUS MeIUaHbl TPEYrojJbHUKA C
OIOPO¥ Ha aJITOPUTM IIpaBHUIIA.

Hcnoabn3oBarh 1M(POBBIE peCcypchl IS HCCIEIOBAHUS




CBOWCTB M3y4aeMbIX QUTYp.
3HaKOMHTbCS C UCTOPUEH pa3BUTHS IreOMeTPHH.

Teopema PaJieca
U Teopema o

*Teopema @ajieca U TeopeMa 0 MPONOPLUOHATIBHBIX OTpE3Kax.™
CpenHss nuHUS TpeyrojabHuka. Tpamnenus, e€ cpeiHss JIUHUS.

IIpoBoaUTH MOCTPOEHHUS C TIOMOIIBIO HUPKYIIA U JIMHEHKHU C
ucrnonb3oBaHue  teopembl  dameca U TEeopeMbl 0

nponopunoHadbH |*IIponopuuoHanbHble  OTPE3KH, IOCTPOEHHE  YETBEPTOIO |IPONOPLHUOHAIBHBIX  OTPE3KAX, CTPOMTH  YETBEPTHIH
bIX OTpe3Kax, IIPONIOPLIMOHAIBHOTO OTPE3KA. IPOMOPLUUOHANIBHBIM OTPE30K C ONOPOM Ha 3PUTEIBHYIO
nojao0HbIE CBoiicTBa IIEeHTpa Macc B TPEYTOJIbHUKE. HArJSIHOCTb.
TPeYroJbHUKH IlonoGHble  TpeyroiapHukM.  Tpu  npuzHaka  nojnoOus | HaxommTh noJ00HBIE TPEYTOJIBHUKH HA TOTOBBIX YepTeXkax ¢
(15 9) TpeyroibHUKOB™. [IpakTnyeckoe mpuMeHEeHHE. yKa3aHUEM COOTBETCTBYIOIIMX MPU3HAKOB TOMOOMS TpHU
HEOOXOMMOCTH C BU3YaJIbHOM OMOPOIA.
Pemath 3agauu Ha 1MOJO0OHBIE TPEYTOJIBHUKUA C TOMOIIBIO
CaMOCTOSITENIFHOTO TOCTPOCHHSI YepTeX e W HaXOXKICHHS
HOJOOHBIX  TPEYrOJbHUKOB  IpPU  HEOOXOAMMOCTH  C
HaIPAaBISAIONIEH TOMOIIBIO.
IIpoBoauTh 10Ka3aTEBCTBA C UCIOJIB30BAHUEM IIPU3HAKOB
no100UsT HECIIOKHBIX T€OMETPUYECKUX 3aJlad C OMOpoil Ha
QITOPUTM YUEOHBIX JEHCTBUM.
IlpumeHsiTh  TNOJYYEHHBIE  3HaHWS [P PEIICHUHU
FeOMETPUUYECKUX U MPAKTUYECKUX 3a/1a4 MpU HEOOXOJUMOCTHU
C HaINpaBJISAIOUIEH TOMOIIBIO.
3HAKOMMTBCS € MCTOPUEH Pa3BUTHA FCOMETPHH.
Ilnomans. ITonsatue 06 oOuIel TeopUn TUIOIAIH. OBjageBaTh NMEePBHYHBIMH MpPeACTABJIEHUAMH 00 oOuIei
Haxo:xnenue @opmysbl Ans IUIOMIAAU TPEYrojbHUKA, MapajjiesnorpaMmma. | Teopuu Imiaomaau (Mepel), ¢opMyaupoBaTh CBONCTBA
JIoIma e *OTHolIEHNE TUIOIAAeH TPEYroJbHUKOB ¢ OOIIMM OCHOBAHHUEM |IUIOIIA/IH, BEISICHATD UX HATJISATHBINA CMBICIT.
TPeyrojbHUKOB WM 0011el BBICOTOM. [lpumensats  Qopmynsl  IUIOMIAAM  Mapajienorpamma,
¥ MHOTOYTOJIbHBIX |Bbruncienne miomaneil cioxHbIX (Uryp depes pasOMeHHE Ha |TPeyroJibHMKa, Tpamneuud ¢ OHOpod Ha  CIPaBOYHYIO
¢uryp. [lnomaau |yacTu U JocTpoeHue. ™ nH(pOpMaIHIO.
nono6ubIx puryp |Ilnomanu ¢uryp Ha kiaeryaroit Oymare. IpumensaTs bopmynbl TUIOIIAH BBIITYKJIOTO

(14 v)

[Tnomanu nomoOHBIX Guryp. Beraucinenue miomanei. 3amayuu ¢
MPAKTUYECKUM cofepKaHueM. *PerieHue 3amad ¢ MOMOIIBIO
METO/1a BCIIOMOTATEILHON TUIOMmaan. *

YEeTHIPEXYTOJbHUKA YEPe3 TUArOHAM U YroJl MEXIy HUMHU C
OTOPO¥ Ha CTIPABOYHYIO MH(POPMAITHIO.

Haxoautp mmomanu ¢Guryp, n300pakEHHBIX Ha KJIETYATOU
OyMmare, HCIOJIb30BaTh Pa30MEHNE HAa YaCTU U JOCTPOCHHE.




Pa3ouparh npuMepbl UCIOIB30BAHUS BCIIOMOTATEIbHOM
TUTOIAIM JUIsl PEIICHUSI TeOMETPUUYECKHX 3a7ad.

Haxoauth 1utomanu mnonoOHbIX ¢uryp ¢ omopod Ha
CIPaBOYHYIO HH(POPMAIIHUIO.

BoIuncasTh IJIOMAAN PA3IMYHBIX MHOTOYTOIBHBIX QUTYP.
Pemarp 3a1aum Ha IUIOMIA/b C IPAKTUUYECKUM COJEPKAHUEM
Mocjie COBMECTHOTO aHAJIN3a.

Teopema Teopema Ilucdaropa, e€ nokazarenbcTBO U npuMeHeHue. | PopmynupoBath Teopemy [ludaropa, memoab3zoBaTh €€ B
IMMudaropa n Oo6patHas Teopema [Tudaropa. MPAKTUYECKUX BHIYUCIICHUSIX.
Hayvaja Omnpenenenre TPUTOHOMETPUYECKUX (PYHKIMHA OCTpOro yria,| Brnagerb  MOHATUSMH  TPUTOHOMETPUYECKUX  (QYHKIUH
TPUTOHOMETPHH TPUTOHOMETPUYECKHE  COOTHOLIEHUS B  IPSIMOYTOJIBHOM | OCTPOIO yIiia, MPOBEPSITh UX KOPPEKTHOCTD.
(10 v) TpeyrojibHuke. OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO. BbIBOAUTHL  TPUTOHOMETPUYECKHE  COOTHOLIEHHS B
CooTHOIIEHNsT ~ MEXAY CTOPOHAMH B  MPSAMOYTOJBHBIX | IPSIMOYTOJIBHOM TPEYTOJBHUKE C ONOPOH Ha CIPaBOYHYIO
TpeyrojapHuKax ¢ yriaamu B 45° u 45°; 30° u 60°. UH(pOpPMALIKIO.
HccaenoBarh  COOTHOIICHHS ~ MEXKAY  CTOPOHAMH B
NPsIMOYTOJIBHBIX TPEYrOJIbHUKAX C yriamu B 45° u 45°; 30° u
60° ¢ HampaBJIAIONICH TTOMOIIIBIO.
Hcnoab3oBarh  (QopMynbl MpUBEAEHUS W OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIECTBO TSI HAX 0K ICHHS
COOTHOILICHUI MEXAy TPUTOHOMETPUYECKUMHU (QYHKLIUAMHU
pa3IMYHBIX OCTPBIX YIJIOB C ONOPOH Ha CIPaBOYHYIO
UH(pOPMALIHIO.
IpuMeHsiTh TONYYCHHBIE 3HAHUS W YMEHUS TPU PEIICHUU
NPaKTUYEeCKUX 3a4ad (IpU HEoOXOAMMOCTH C ONOpOM Ha
QITOPUTM MPABUIIA).
3HAKOMMTBCS C HCTOPHEH Pa3BUTH FEOMETPHH.
Yriabl B BrnncanHble U LIEHTpaNbHBIE YIJIbl, YTOJI MEXAY KacaTeJbHON U | DOpMyJIHPOBATHL OCHOBHBIE ONPEEIICHUS, CBSI3aHHBIE C
OKPY’KHOCTH. XOpAOH. yrJlaMu B Kpyre (BIMCaHHBIN YToJl, IEHTPaJIbHBIN YTou).
Bnucannbie VYTIBI MEKIY XOpJaMH U CEKYIIIUMHU. HaxoauTh BIHCaHHBIC YIJIBI, OMHUPAIOIINECS HA OAHY IYTY,
U ONHMCAHHBIE Brincannble ¥ onucaHHbIe YETHIPEXYTOIBHUKHM, UX MPU3HAKH U | BBIYUCJISATH YIIIbI C TOMOIIBIO TEOPEMbI O BIMCAHHBIX YIiax,
YeThIPEXyroJbHUK |CBOHCTBAa. [IpuMeHEHHWE OSTHUX CBOWCTB TMPH  PEIICHHH | TEOPEMBl O BIIMCAHHOM YETBHIPEXYTOJIbHHUKE, TEOPEMBI O
. reOMETPHUECKUX 3a]1au. LHEHTPAILHOM yIJIe MpH HEOOXOAMMOCTH C BU3YaJbHOMN




KacartenbHble B3anmHoe pacnonoxkeHue ByX OKpyxkHocrtei. Kacanue|onopou.
K OKPY’KHOCTH. OKPY>KHOCTEH. HccaenoBartb, B TOM YHCIE C HOMOIIBIO LU(DPOBBIX
Kacaunue pecypcoB, BIMCAaHHBIE M OIMCAHHBIE YETHIPEXYTOJIbHUKH,
OKPY:KHOCTeH BBIBOJAUTH WX CBOMCTBA M IPHU3HAKU II0CJIE€ COBMECTHOIO
(13 v) aHaju3a.
Hcnonp3oBaTh 3TU CBOWMCTBA M INPU3HAKM IIPU PEIICHUU
3aj1ad.
IloBTOpEHue, IloBTOpEHHE OCHOBHBIX IOHATHM M METONOB KypcoB 7 u §|Pemars 3a1auM Ha IOBTOPEHHE, WIUIIOCTPUPYIOLIUE CBS3H
o0o0menune KJIaCCOB, 0000IIeHNEe 3HAHUA. MEX]ly pa3IMYHbIMU YacTsAMU Kypca.
3HAHMH
(44)
9 kiacce
HasBanmue

pasaeJa (TemMbl)
Kypca (4uciao

OcHoBHOE coaepKaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4YAKIIHUXCS

4acoB)

Tpuronomerpus. |Onpenenenne TPUroHOMeTpUUecKuX (yHKIMA yriioB ot 0° 10| MopMyJMpoBaTh  ONpedeJIeHHs]  TPHUTOHOMETPHYECKUX

Teopembl 180°. KocuHyC W CHHYC MpPAMOr0 M Tymoro yria. Teopema|(QyHKIMI TYIMBIX ¥ OPAMBIX YIJIOB C BH3YaJbHOM OIOPOW.

KOCHHYCOB M KocuHycoB. (O00OmEnHas) Teopema CHHYCOB (¢ paaumycoM | DopMyTHpoBaTh TEOPEMY KOCHHYCOB U TEOPEMY CHHYCOB (C

CHHYCOB. OMMCAaHHOW OKpPYKHOCTH). HaxoxaeHue [UIMH CTOPOH | |paJlyCOM OMHCAHHON OKPY>KHOCTH).

Pemenue BEJIMYMH YITIOB TPEYTOJIbHUKOB. PemiaTte TpPEYrojbHUKM C ONOPOM Ha aNrOpPUTM YUEOHBIX

TPEeYrojbHUKOB dopMyna MIOMAAA TPEYroJbHUKA Yepe3 JIBE€ CTOPOHBI U YToJl | AHCTBUM.

(16 9) Mexay HUMU. PopMyra IIOMAau YeThIPEXYTOJIbHUKA yepe3 ero |Pemare  mpakTuyeckue — 3agadyd, CBOAfAIIMECHd K
JMaroHalld U YroJ MEeXIY HUMHU. HAXO0K/IEHUIO PA3THYHBIX )JIEMEHTOB TPeyroJibHUKA.
[IpakTHueckoe NpUMeHEHNE JOKa3aHHBIX TEOPEM.

IIpeo6pa3zoBanmne |*[lonarue o npeoOpa3oBaHUM MTOIO0US. OcBauBathp TOHSITHE npeoOpazoBaHus nooous.

noaoous. Co0TBETCTBEHHBIE ITEMEHTHI MOAOOHBIX QUTYP. HccnenoBarh OTHOILIEHUE JIMHEHHBIX 3JIEMEHTOB (DUTYp MpuU

Merpuueckue

TeopeMa O IM[pPOU3ZBCACHHUH OTPE3KOB XOpHA, TEOpeMa O

npeobpazoBanuu nogodus. Haxoaurs npumMepsl nogodust B




COOTHOIICHHUHA B

IMPOU3BCACHUN OTPE3KOB CCKYHIIMUX, TCOpEMa O KBaApPaTre

OKPY’KaIOIEeH JEeHCTBUTEIBHOCTH.

OKPY:KHOCTH kacarenbHOU. IIpuMeHeHMe B pemicHMM TI'e€OMETPUYECKHX | *BbIBOAMTBH METPUYECKHE COOTHOILIEHUS MEXKIY OTpPE3KaMH
(10 v) 3ajmau.® XOpH, CEeKyIIMX M KacaTeJIbHBIX C HCIOJIb30BAHUEM
BIIMCAHHBIX YIJIOB U MOJOOHBIX TPEYTrOJIbHUKOB.
Pemiath reomMeTpuyecKME 3aJaud U 3aJaud U3 peallbHON
KHU3HH C UCIIOJIb30BAaHUEM OJJOOHBIX TPEYTrOJbHUKOB.™
BexTopsl OmnpeneneHne BEKTOPOB, CJIOXEHHUE M Pa3HOCTb BEKTOPOB, | Mcmoab30BaTh BEKTOPbl KaK HAIPABJIEHHBIE OTPE3KH,
(12 9) YMHOKEHHUE BEKTOpPA Ha YUCIIO. HCCJIEN0BATH r€OMETPUYECKU (mepemerexue) u
PuU3NYECKUI U TEOMETPUYECKUI CMBICII BEKTOPOB. ¢usnyeckuid (Cuiia) CMBICTBI BEKTOPOB C ONOpOH Ha
Pa3nokeHne BekTOpa IO [BYM HEKOJUIMHEAPHBIM BEKTOPAM. | BOIIPOCHBIM IIJIaH.
Koopaunats! BekTopa. 3HAaTh omnpefeJeHusi CyMMbl U Pa3HOCTH BEKTOPOB,
CkaysipHOE€ NPOM3BEIACHUE BEKTOPOB, €r0 IPUMEHEHUE [UIsl | yMHOXKEHUS BEKTOpa Ha 4HCJIO, uce/ie10BaTh
HaXO0XAECHUS JUIMH U YIJIOB. Tre€OMETPUYECKUH 1 (PU3MUYECKHIA CMBICIIBI TUX OTIEPALIN.
Pemenue 3ana4 ¢ moMOIIBIO BEKTOPOB. Pemiatb reomMeTpudeckue 3ajayd €  HMCIOJIb30BAaHUEM
[IpumeHeHne BEKTOpPOB Il pELIEHMs 3ajad KUHEMATHUKU U |BEKTOPOB.
MEXaHHKH. PacknaapiBaTh BEKTOp MO JBYM  HEKOJUIMHEAPHBIM
BEKTOpaM.
Hcnonb3oBaTh  CKaIspHOE  IPOU3BEJIEHUE  BEKTOPOB,
BBIBOJUTH €TI0 OCHOBHBIE CBOWCTBA.
Boruncaste CyMMy, pasHOCTb M CKaJsPHOE IPOU3BENCHUE
BEKTOPOB B KOOpUHATAaX.
IIpumeHsITH CKaJsIpHOE IPOU3BEACHUE [UISI HAXOXKICHUS
JUIMH U YTJIOB.
JlexapToBbI JlexkapTOBbI KOOPIMHATHI TOUEK HA IUIOCKOCTH. OcBauBaTh NMOHATHE NPSIMOYIOJbHOM CHCTEMBI KOOPJIMHAT,
KOOPAUHATHI Ha |*YpaBHeHue npsaMol.* YriaoBod Kod()PUIMEHT, TAaHT€HC YyTJja |JIeKapTOBBIX KOOPIMHAT TOUKH.
IIOCKOCTH HAKJIOHA, apaJUIEIIbHBIE U MEPIEHANKYIISPHBIE IIPSMBIE. HccnenoBars ypaBHEHHE NPSIMON M OKPYXHOCTU C OMOPOM
9 v) VYpaBHeHue OkpyXHOCTH. HaxoaeHne KOOpAWHAT TOYEK |Ha BONMPOCHBIN IJIaH.

IIEpECEYEHUS OKPYKHOCTH U ITPSIMOH.
MeTo KOOpAMHAT IPU PEIIEHUU T€OMETPUUYECKUX 3a/1a4.
Hcnonp30BaHne METOJa KOOPAMHAT B IPAKTHUUECKUX 3a/1adax

HaxoauTs eHTp U paanyc OKpYKHOCTH 110 €€ ypaBHEHUIO.
Pemats 3agaum Ha HaXOXKICHUE TOYEK IEpeceUeHUs
MPSIMBIX ¥ OKPYKHOCTEHN C IIOMOIIBIO METOJa KOOPINHAT.
Hcnoab3oBaTh CBOWCTBA YIJIOBOTO KO3(@HIMEeHTa mpsiMOn
IpU pELIEHUM 3a7ad, AJs ONpPEIEIECHHUsS PpacCIOJIOKEHUs




HIPSIMOM.

IIpuMeHATHL KOOPAMHATHI IIPU PELICHUHM I'€OMETPUYECKUX U
MPaKTUYECKUX 3a1ad, JUIsl IOCTPOEHUS MaTeMaTHYeCKHUX
MoJienell peasbHbIX 3a/1a4 («MEeTOJ] KOOPIMHAT).
Iosb30BaThest 18 IOCTPOGHHMST M MCCIEAOBaHUMN
U(PPOBBIMU pECypcaMHu.

3HAKOMHTBCH C HCTOPHEH Pa3BUTHSA FEOMETPUUI

IIpaBuibHbIE
MHOI0YT0JIbHUKH.
JlanHa
OKPY’KHOCTH U
IUI0IIAAb KPyra.

[IpaBunbHbIE MHOTOYTOJIBHUKH, BBIYMCIEHHE HX HIIEMEHTOB.
YUucno m v JuIMHA OKPYXKHOCTU. JlIMHA AYrd OKpPYKHOCTH.
Pannannas mepa yrna.

[Inomanps kpyra W ero 5JIeMEHTOB (CEKTOpa M CETrMEHTA).
Brraucnienue miomanei Gpuryp, BKIFOYAIONMX YIEMEHTHI KpyTa.

®opMyJIHMpOBaTH orpezeNieHue
MHOTOYT'OJIbHUKOB, HAXOAUTh UX JIEMEHTHI.
IMoab30BaTHCA MOHATUEM JJIMHBI OKPYKHOCTH, BBEIEHHBIM
C IOMOIIBI0 TPAaBUIBHBIX MHOI'OYTOJIbHUKOB, OMpeneasiTh
YHCIIO 7T, JUTMHY JyTU ¥ PAANaHHYIO MEpPY yIJia 1o oopasiry.

IIpaBUJIbHBIX

Beruuciaenue IIpoBoanTh mepexoa OT paJllaHHON MEPHI yria K IpagyCHOU
Iomaaei ¥ Ha00OPOT 10 BU3YAIBHOM OIOpE.
8 v) OnpeneasaTy IWIOLAAb KPyra.
BoiBoauTh dopmyaabl (B IpagyCHON U paguaHHONW Mepe) s
JUIMH JyT, IJIOIIAJEHd CEKTOPOB U CETMEHTOB C OIOpOM Ha
BOIIPOCHBI IIJIaH.
Boruncasite miuomanu  (GuUryp, BKIIOYAIOLIMX 3JIEMEHTHI
OKPY)XKHOCTHM  (Kpyra) C OHOpOMl Ha  CHPaBOYHYIO
UH(pOPMALIHUIO.
HaxoauTp 1UI01IaI1 B 3aja4aX peaibHOMN KU3HM.
JABuxenust *TloHsATHE O JBUKEHUH IJIOCKOCTH. Pa3zoupary  npumepsl,  WUIIOCTPUPYIOUIME  IOHATHUSA
IJIOCKOCTH [TapannenpHbIi epeHoC, TOBOPOT U cUMMETpUs. OCU U LIEHTPBHI | IBUKEHUS, LICHTPOB U OCEW CUMMETPHH.
(6 9) CUMMETPHH. @DopMyJIHPOBATH ONPEIEICHUS MAPAUIEIBHOIO IEepeHoca,

[Ipocreiinye npruMeHeHNs B PELICHNH 3a1a4™.

IIOBOPOTa M OCEBOM CHMMETPUU C BU3YaJbHOM OIIOPOM.
HaxoauTh HEMOABUKHBIE TOUKH 10 00pasiy.

HaxoanTh IIEHTPBI U OCH CUMMETpUH npocTeimux Guryp mno
obpasiry.

*TIpuMeHSATH TAPAIENBbHBI NEPEHOC U CUMMETPUIO TIpU
pEelIeHNH TeOMEeTPUYECKUX 3a1a4 (pa30oupaTh IpUMeEpHI).
Hcnoan30BaTh /17151 HOCTPOCHUS U UCCIIE0BAaHUIN IUPPOBBIE




pecypcesL.™

IoBTOpEHME,
00001IeHHE,
CHCTeMaTH3alusl
3HAHMH

(74)

[ToBTOpEHHE OCHOBHBIX MOHSATHH M METOJOB KypcoB 7—9

KJIacCOB, 0000IIEHUE U CUCTEMATHU3aIUs] 3HAHHH.

[Ipocreitimme reomerpuyuecknue (GUIYppl M HMX CBOMWCTBA.
N3mepenne reoMeTpuueCcKrux BEIUUHH.

TpeyroabHUKH.

[TapanienpHble U NEPIEHIUKYIISIPHBIE IPSIMbIE.
OkpyXHOCTb M Kpyr. ['eomeTpuueckue NOCTpPOEHHUs. YTJbl B

OKpPY>KHOCTH.  BriucaHHble W  ONHCAaHHBIE  OKPY>KHOCTH
MHOT'OYTOJIbHUKOB.

[IpsiMast 1 OKPY>KHOCTb.

YeTbIpEXYroJIbHUKH. Bnoucannbie u OINMCaHHbIE
YETHIPEXYTOJIbHUKHU.

Teopema [Iudaropa u Hayana TpuroHomerpuu. Pemenre oommx
TPEyroJIbHUKOB.

[IpaBUsIbHBIE MHOTOYTOJIBHUKH.

[Ipeobpa3zoBanus IJIOCKOCTH. JIBUKEeHHUS. [Tonobue.
CummMmertpust.

IImomane. Bemucnenwe 1wromanei. Iliomann ImomoOHBIX

dburyp.
JlekapTOBbI KOOPAMHATHI Ha MIIOCKOCTH.
BekTopsl Ha MIOCKOCTH.

OnepupoBaTh MOHATHAMM: (QUIypa, TOUKa, IpsMas, Yroi,
MHOTOYTOJIbHUK, PaBHOOCIPEHHBII W  PaBHOCTOPOHHUI
TPEYTOJIbHUKHM, IPSIMOYTOJIBHBI TpPEYrOJIbHHUK, MEINaHa,
OucceKTpuca W BBICOTa TPEYTOJIbHUKA, HapajjIesIorpaMM,
poMO, NPSAMOYTOJIBHUK, KBajapar, Tpameuusi; OKPYKHOCTb,
KacaTelbHasl; paBEHCTBO M M0OJ00He (PUryp, TPEyroJbHUKOB;
NapajuIeIbHOCTh M NEPIEHIUKYJIIPHOCTh MPSMBIX, YIOJ
MEXAY MNpPAMBIMHA, CHMMETPHUS OTHOCHUTEIBHO TOYKH U
OpsIMOM; JUIMHA, PAcCTOSHHE, BEIMYMHA Yyrja, IUIOIIAJb,
HIEPUMETP.

HUcnonb3oBare  ¢opmyabl: nepumMerpa M IUIOIAAU
MHOT'OYTOJIbHUKOB, JUIMHBI OKPY>KHOCTH M ILIOIIAAU Kpyra,
00bEMa IPSMOYTOJIBHOTO MapasliesIenunesa.

OnepupoBaTh NOHATHAMM: IPAMOYIOJbHAs  CUCTEMA
KOOpJIMHAT, BEKTOP; MCHOJb30BaTh OTH IIOHATUA A
MIPEACTABICHUS JTaHHBIX M PEIICHUS 3a7a4, B TOM YHUCJIE W3
JPYTUX y4eOHBIX MPEIMETOB.

Pemats 3agaum Ha TOBTOPEHHE OCHOBHBIX IIOHATHUH,
WJUTFOCTPALIMIO CBA3EH MEXAY Pa3Iu4yHbIMHU 4YacTsAIMU Kypca.
Boi0upaTs MeToa U peLIEHUS 3aa4n.

PemaTh 3a1aum U3 MOBCEIHEBHOMU KU3HH.

TEMATHYECKOE IVIAHUPOBAHUE YUEBHOTO KYPCA «BEPOSITHOCTH I CTATUCTHUKA»
(IIO TOAAM OBYYEHUSI)

7 Kjaacc

Ha3zanue
pasaesa (TemMbl)
(4ucy10 yacoB)

OcHoBHOe coaepkaHue

XapakTepucTHKA IeATeJbHOCTH 00y4al0 M XCS




IIpeacrasiienue [lpencraBiaenne gaHHBIX B Tabmunax. [Ipaktuyeckwe | OcBamBaTh  Ha  0a30BOM  yYpPOBHE  CIOCOOBI
JaHHBIX BBIUUCIICHUSI 10 TaOJUYHBIM JIaHHBIM. VI3BieueHMe M | NpPEACTaBICHHUSA CTATUCTUYECKHUX JAHHBIX U YHMCIOBBIX
(7 9) UHTEpHpeTanus TaOJWYHbIX NaHHBIX. [IpakThueckas paboTra | MacCMBOB € IOMOMIbIO TabmMIl ¥ JMarpamMm  C
«Tabmuupy. UCIOJb30BAHUEM AaKTYaJIbHbIX UM BaXKHbBIX JJAHHBIX
['paduueckoe mpeacTaBiIeHHWE [AaHHBIX B BHIE KpPYroBbIX, | (memorpadudeckue JaHHBbIE, IIPOU3BOJICTBO
CTONOMKOBBIX  (cTOJIOUATBIX)  AuMarpamMMm.  YTeHMe U | HPOMBIIUICHHONH U CeNbCKOXO3HCTBEHHOM NPOIYKIIMH,
noctpoeHne — auarpamm.  [Ilpumepsl  gemorpaduueckux | OOIIECTBEHHBIC U IPUPOAHBIC SIBICHUS).
Jyarpamm. M3yyats Metoabl pabOTbl C  TaOJWYHBIMH U
[TpakTnueckas pabota «/luarpammbiy. rpadMUecKUMH TMPEICTABICHUSIMA JaHHBIX C TIOMOIIBIO
U(POBBIX PECYpCOB B XOJE MNPAaKTUUYECKUX padoT (c
HAIPAaBJIAIOIIEH TOMOIIIBIO).
OnucarenbHas Yucnossle HaOopel. CpenHee apudmeTnyeckoe. OcBauBaTh Ha 0a30BOM YpPOBHe NOHSITHA: YUCIOBOM
CTAaTHCTHKA Menauana yncioBoro Habopa. Y cTOMUNBOCTh MEIUAHBI. HaboOp, Mepa LEHTpalIbHOM TEHJCHIMH (Mepa LIEHTpa), B
8 ) [Tpaktryeckas padora «CpeaHue 3HaueHUsI». TOM 4HCJIe cpeHee apudmMeTnueckoe, MeinaHa.
HaubGonpiiee n HauMmeHblllee 3HAYEHUS YUCIOBOrO Habopa. | OmmcbIBaTh CTaTUCTHUYECKHUE JAHHBIE C  ITOMOIIBIO
Pa3zmax. cpeaHero apupMeTHYecKoro 1 MeAuansl. Pemars 3agaun
(c HMCHoOJMB30BAHHMEM 3PUTENBHOM HAIJISIIHOCTH /WM
BepOAJIbHOM OMOPBHI)
HN3yyarh cBOMCTBAa CPEIHUX, B TOM YHCIIE C ITOMOIIBIO
IU(POBBIX PECYpcoB, B XOJ€ MPAaKTUYECKUX paboT, (c
HaIPaBJISIONIEH TOMOIIBIO).
OcBauBaTh Ha 6230BOM YPOBHe MOHSITHS: HauOOJIbILIEE
Y HalMEeHbIlIee 3HaYeHMsI YUCIIOBOTO MACCHBA, pa3Max.
Pemats 3agaum Ha BbIOOp croco0a ONMCAHUsS TaHHBIX B
COOTBETCTBUM C HIPHUPOJOM  JAaHHBIX U  LEIIMHU
MCCJIEIOBAHMSI C HAIIPABJISAIOLIEH TIOMOIIIBIO.
Cayuaiinas *CnyuaiiHass U3MEHYUBOCTH (TipuMepshl). Yactora 3HaueHnit B | *OcBamBaTh NMOHSITHS: YacTOTa 3HAYCHWH B MacCHBE
H3MEHYHBOCTh MaccuBe JaHHBIX. [ pynnupoBka. ['ucrorpaMmel. JTAHHBIX, TPYNIHMPOBKA JAHHBIX, TUCTOIPaMMa.
(6 9) [IpakTrueckas padota «CiydaitHas USMEHYHBOCTH ». ™ CTpouTh TUCTOrpaMMbl IO 00pa3iy

OcBauBaTh rpaduyecKue MpeacTaBICHUs Pa3HBIX BUOB
CIy4ailHOM W3MEHYMBOCTH, B TOM YHUCJIE C IOMOUIBIO




U(PPOBBIX PECYPCOB, B XO€ MPAKTUYECKON pabOTHL.*

BBenenue B
Teopuio rpagos
49)

*T'pad, Bepuna, pedpo. IlpeacraBienne 3agaun ¢ MTOMOIIBIO
rpada. CreneHb (BaJeHTHOCTh) BepiMHBL. Yucio pédep u
cymmapHas crerneHb BepmwH. Llens u mukn. [lyte B rpade.
[IpencraBnenne o csizHOCTH Tpada. OO6xox rpada (diIepoB
nyth). [IpencraBnenne 00 OpHEeHTUPOBAHHBIX Tpadax.™

*OcBaunBaTh NoHATHA: Tpad, BepmmHa rpada, pedpo
rpada, cTerneHp (BaJIGHTHOCTh BEPIIIMHBI), IIEMb U ITUKIL.
OcBauBaTh NOHSTHA: NyTb B Trpade, SHIEPOB MYTh,
00xox rpada, OpueHTUPOBAHHBIN rpad.

OOcy:xxaaTh pemieHHe 3aa4y¥M  Ha IIOUCK CYMMBI
creneHeld BepmuH rpada, Ha MOMCK 00Xxoxa rpada, Ha
MOWCK TMyTed B  OPHEHTUPOBAHHBIX Tpadax ¢
HaIPaBJISIONIEH TOMOIIIBIO.

OcBauBaTh CHOCOOBLI IIPEJCTABICHUS 3a/a4d U3 Kypca
anreOpbl, TEOMETPHH, TEOPUH BEPOSTHOCTCH, IPYTUX
NpeIMETOB ¢ ToMomlplo rpadoB  (KapThl, CXEMBI,
DJIEKTPUUYECKUE IIeTIH, (YHKIIMOHAIBHBIC COOTBETCTBHS)
Ha npuMepax. *

BeposiTHOCTD 1

*CiyyaiiHblil ONBIT U cilydaifHOoe coObiTHe. BeposTHocTh U

*OcBauBaTh NMOHSTHS: CIY4YalHbIN ONBIT U CIIy4alHOE

4acToTra 4acToTa COOBITHSA. PONb MallOBEpPOSATHBIX W MPAKTUYECCKH | COOBITHE, MAJOBEPOSITHOE M TMPAKTUYCCKU JIOCTOBEPHOE

CJIYYAHHOT 0 JIOCTOBEPHBIX COOBITUH B MpHUpOJAE U B oOiiecTBe. MoHeTa U | COOBITHE.

coObITHUS UTpaJIbHASI KOCTh B TEOPUHU BEPOSITHOCTEH. M3yuyaTh 3HAYUMOCTb MAJIOBEPOSITHBIX COOBITHUHA B

4 9) [TpakTuueckas pabota «YacTora BeIaieHUs Opian.™ npupoae W OOIIecTBe Ha BaXHBIX MpHUMepax (aBapuw,
HECYaCTHBIE clIyJau, 3aIuTa NepCOHAIbHOMN
uH(popMaluu, epeaada JaHHbBIX).
H3yuyaTh poOJIb KIACCHYECKUX BEPOSATHOCTHBIX MOJEIEH
(MoHeTa, UrpanbHasi KOCTh) B TEOPUU BEPOSTHOCTEH.
Habawaate W M3y4yaTh 4YacTOTy COOBITUH B IPOCTBIX
DKCIIEPUMEHTaX, B TOM YHCIIE€ C TOMOINBIO HU(POBBIX
PECYPCOB, B XOJI€ MPAKTUYECKON pabOThL. ™

O0600menue, [IpencraBnenne  gaHHbiX.  OmnwucarenbHass — ctaTUcTUKa. | [IOBTOPATH M3yYEHHOE U BBICTPAMBATh CUCTEMY

KOHTPOJIb BeposiTHOCTB ciydaifHOTO COOBITHSI. 3HaHU.

(54) PemaTp 3aga4uu Ha NPEICTaBICHUE U ONMHUCAHUE JAHHBIX
c MIOMOIIbIO M3Y4YEHHBIX XapaKTEPUCTUK c

HaITpaBJISAOIIEH TOMOIIIBIO.




O0cyxnaTh npuMepsbl CIIy4aiHbIX COOBITHI,
MaJIOBEPOSATHBIX u IIPAKTUYECKH JIOCTOBEPHBIX
CIIy4aliHbIX COOBITUH, HUX POJIM B IPUPOAE U KU3ZHU
4eJI0BEKa

8 ki1acce

Ha3Banue
pasnaeiia (TemMbl)
(4mMcyI0 YacoB)

OcHoBHOE€ coaecpiKaHuE

XapaKTepnchca HECATCJIbHOCTH Oﬁy‘lalOIIH/IXCﬂ

IToBTOpEHHE
Kypca 7 kiacca
(4 9)

[IpencraBnenne  manHbiX. OmnwucarenbHas — CTATHUCTHKA.
Cnyyvaiinast u'3MeHUYUBOCTh. CpeHre YnciIoBoro Habopa.
Cnyuaiinple  coObITHS.  BeposTHOCTM M YacTOTHI.
Knaccuueckue mojenu TeopuHu BEPOSTHOCTEH: MOHETa H
UrpanbHasi KOCTb.

IloBTOpSAITH H3Yy4YECHHOE U BLICTPAUBATH CHCTEMY
3HaHUM.
Pemiate 3agaum (Mo BH3YyaJbHOHl  omope) Ha

IIPEACTABICHUE M ONMCAHUE JAHHBIX C
M3YYEHHBIX XapaKTEPUCTHK.

Pematy 3amaum (Mo BHU3YaJbHOIl  omope) Ha
MPEJCTABICHUE TPYNIIUPOBAHHBIX JAHHBIX U ONUCAHUE
CIy4ailHON U3MEHYUBOCTH.
Pematy 3amaum  (mo
omnpezaeieHue 4aCTOThI CIIy4alHBIX
oOcyxaeHue IIPUMEPOB CIIyYalHBIX COOBITHUH,
MaJIOBEPOATHBIX 51 MPAaKTUYECKHU JIOCTOBEPHBIX
CIIy4aiHBIX COOBITUH, WX POJM B TMPUPOAEC U KHUIHU
YeJI0BEKa.

IIOMOIIBIO

BH3yaJbHOH oOmope) Ha

COOBITHH,

OnmucarejabHas
CTATHCTHKA.
PaccenBanue
JAAHHBbIX

4w

*Ortknonenus. Jucnepcust yucinoBoro Habopa. CranmapTHoe
OTKJIOHEHHUE YMCII0BOTro Habopa. JluarpaMmsl pacceMBaHus.™

*OcBauBaTh TOHSATHS: JHCIEPCUS U CTaHJAPTHOE
OTKJIOHCHHEC, HWCIIOJb30BaTh O3THU XApPaKTCPUCTUKH IJId
OTIMCAHUS PACCEUBAHUS TAHHBIX.

YuacTBOBaTh B 00CY:KI€HUH T'HNOTE3bl 00 OTCYTCTBUU
WM HAJMYWU CBSI3H TI0 IUarpaMMaM pacCeuBaHUsI.
CTpOI/ITb AuarpaMmbl  pacCC€UBAHUA 110 HMCIONIMMCA
JAaHHBIM, B TOM YHCII€ C TIOMOIIbIO KOMITbIOTEpa (Tocie
COBMECTHOTO aHau3a).™




Mmuo:kecTBa
(4 9)

MHokecTBO, MOAMHOXKECTBO. Omnepanuu Haj MHOXECTBAMH:
oObenuHeHHe,  mepeceueHue,  jgonosHeHWe.  CBoMCTBa
orepanuit HaJ MHOKECTBaMU: MEePEeMECTUTENBHOE,
codeTareIbHOE, paclpeACIUTeIbHOE, BKIIIOUCHHUS.
['padmyeckoe mpecTaBICHIHE MHOXKECTB.

OcBauBaTh NOHSTHS: MHOXXECTBO, SJICMEHT MHOXECTBA,
MIOJTMHOXECTBO.

BoInogaHaTs onepanun HaJT MHOKECTBaMHU:
00beIMHEeHHE, TIepECeUeHHE, ToToJIHEeHHE (110 00pasiry).
Hcnoan3oBarh CBOMCTBA:! IIEPEMECTUTEIBHOE,
COYETATEIIFHOE, paClpeieIUTeIbHOe, BKIIOYCHUSA (C
WCIIOJIb30BaHUEM BU3YAJILHOU OIOPHI).

Hcnoab3oBaTh rpaguueckoe MpeicTaBlIeHUE MHOXKECTB
IPU ONHMCAHUU PEAThHBIX IPOILECCOB W SIBICHUM, IMPU
pCILICHUH 3a]1a4 U3 JPYTUX YUYECOHBIX MPEIMETOB U KyPCOB
(c UCTIOJTE30BaHUEM BU3YAIIBHOMN OITOPHI).

BeposiTHOCTB
CJIYYAHHOr 0
coObITUS

(6 1)

DneMeHTapHbIe COOBITHSL.
bnaronpustcrByromue 3JIEMEHTapHbIE COOBITHSL.
BepositHoctu  coOpiTuii.  OnbITBI € paBHOBO3MOKHBIMU
3JIeMEHTapHBIMU cOObITUAMU. CitydaiiHbIi BBIOOD.
[IpakTuueckas padota «ONbITH C PABHOBO3MOKHBIMU
3JIEMEHTAPHBIMH COOBITUSMU.

Crnyuaiinbie COOBITHA.

OcBauBath Ha  0a30BOM  YpPOBHe  IOHATHA:
JJIEMEHTApHOE COObITHE, CilydailHOe COOBITHE Kak
COBOKYITHOCTh ~ OJIarONpHUATCTBYIOIIUX  JIEMEHTAPHBIX
COOBITHI, PABHOBO3MOXHBIE 3JIEMEHTAPHBIE COOBITHS.
PemaTh 3a7a4M Ha BBIUKUCICHUE BEPOATHOCTEN COOBITHI
[0 BEPOSITHOCTSAM 3JIEMEHTApHBIX COOBITHH CllyyailHOro
onbiTa (C MCHOJIb30BAHUEM 3PUTENIBHON HArJSAHOCTH
U/Win BepOaIbHON OIOpHI).

PemaTh 3a7a4u Ha BBIUKUCIEHHUE BEPOATHOCTEN COOBITHI
B ONbITaX C PaBHOBO3MOXHBIMU  DJIEMEHTapHBIMHU
COOBITUSIMHM, B TOM YHUCII€ C IOMOIIbIO KOMIIbIOTEpa (C
UCMOJIb30BAaHUEM  3PHUTENbHOM  HAISIIHOCTH — W/WIN
BEepOATHLHOM OTOPHI).

IIpoBoauThs M M3y4YaTh ONBITHI C PaBHOBO3MO>KHBIMHU
AIIEMEHTapHBIMU COOBITUAMHU (C MUCHOIB30BAHUEM MOHET,
UTPAJIbHBIX KOCTEH, JIpYTUX MoJieeit)
B XOJ€ TMpakTU4YecKod paboThl (C MCMHOIb30BAaHUEM
BHU3YaJbHOU ONOPBHI).

BBenenue
TeopuIo rpagos
(44)

B

*JlepeBo. CBoiicTBa JepeBa: €IMHCTBEHHOCTh  IIyTH,
CYILIECTBOBAaHHE BMCSUYEH BEPLUIMHBI, CBA3b MEXAY YHUCIOM
BepILKH U unciaoM pédep. [IpaBuno ymHoxeHus. ™

*QOcBauBaTh NOHATHSA: JEpEeBO Kak rpad Oe3 IuKIia,
BHCsYas BepIIMHA (JUCT), BETBb JepeBa, MyTh B JIEPEBE,
JaMeTp JepeBa.




H3yuaTh cBoicTBa JepeBa: CYLIECTBOBAHUE BHUCSYEH
BEPIIMHBI, €IWHCTBEHHOCTb IYTH MEXAY JBYMs
BEpILIMHAMU, CBS3b MEXKJY YHUCIOM BEPIIMH U YHUCIOM
pedep.

YuyacTBoBaTh B 00CYKICHHH pelleHHs 3a/a4¥ Ha
MOWCK M TEpEeurciIeHHe IMyTei B JepeBe, OnpeiesieHue
yuciaa BepIIMH Wi pédep B aepeBe, 00Xoa OMHAPHOTO
JIepeBa, B TOM 4YHCIE€ C [PUMEHEHHEM I[paBUIIa
YMHOXEHUS.™

Cayuaiinble
coObITHS
84)

*TIpotuBomnonoxkHoe  cobwsiTve.  marpamma  Ditnepa.
OO0benuHenne u rmnepeceueHue coObITU. HecoBMecTHBIE
coObiTust. @opmyna cinoxeHus BepoaTHocTed. IlpaBuio
YMHOXEHHUSI ~ BEPOSATHOCTEW.  YCIOBHas  BEPOSITHOCTb.
HeszaBucumbie  coOwitusi.  IlpeacraBienuwe  ciiydailHOTO
SKCIIEPUMEHTA B BU/JIE iepeBa.™

*OcBanBaTh MOHSATHA: B3aUMHO MPOTHBOIIOJIOKHBIE
COOBITHS, ONepaluy HaJ COOBITHSAMHU, OOBEAMHEHUE U
nepecevyeHre coObITHH, Auarpamma Oinepa (Dinepa—
BenHa), coBMeCTHbIE U HECOBMECTHBIE COOBITHSL.
H3yuyaTh TeopeMbl O BEPOSITHOCTH OOBEIUHEHUS ABYX
coObITHIA ((DOPMYIIBI CTIOKEHUSI BEPOSATHOCTEH).
YuacTBOoBaTH B 00CYKIeHHM pellieHUs 3aJa4d, B TOM
qHCJIe TEKCTOBBIE 3aJjaul Ha OINPEAEIECHUE BEPOSTHOCTEN
00BEIMHEHUSI W TIEPECEUCHUs] COOBITUM C TIOMOIIBIO
YUCIOBOM mpsAMOM, aumarpamm Oilnepa, (GOpMyIbI
CJIO’KEHHSI BEPOATHOCTEN.

OcBauBatsp NOHSATHS: IIPaBHIIO YMHOXEHUS
BEPOATHOCTEH, YCIOBHAas BEPOSITHOCTb, HE3aBUCHMBbIE
COOBITHS JIEPEBO CIYYaHOTO OMBITA.
N3yuats cBoiicTBa  (OmpeneseHus)
COOBITHH.

YuyacTBoBaTh B 00CY’KA€HHM pellleHMs 3aJa4yd Ha
OIpeieIeHne U UCTI0Ib30BAHNE HE3aBUCUMBIX COOBITHH.
YuyacTBoBaTh B 00CY’KJA€HHM pellleHMs 3aJa4yd Ha
IIOMCK BEPOSITHOCTEH, B TOM UHUCIE YCIOBHBIX, C
HCIIOJIb30BaHUEM JIEpEBA CIIy4alfHOTO OMBITA. ™

HE3aBUCHUMBIX

O0001meHue,
KOHTPOJIb

[IpencraBnenne nanHbix. OnucaTtenbHas craTuctuka. ['padebr.
BeposTHOCTh CIIy4aitHOTO COOBITHSI. DJIeMEHTBI

IloBTOpPSITH H3y4EHHOE U BBICTPAMBATh CHCTEMY
3HAHUU.




CR))

KOMOWHATOPUKHU.

Pemath 3aaun Ha IPEJCTaBICHUE U ONMCAHUE JAaHHBIX
C  TOMOIIbIO  H3YYEHHBIX  XapakTepUCTHK  (C
MCII0JIb30BaHUEM BU3YaJIbHOH OIOPHI).

*YyacTBOBaTh B O0CY:KI€HHUHM pelleHus™ 3agauM C
pUMEeHEeHHEeM TpadoB.

Pemath, 3agaum  Ha  HAXOXACHUE  BEPOSTHOCTU
CIIy4alHOrO COOBITHS IO BEPOATHOCTSIM 3JEMEHTAPHBIX
COOBITUH, B TOM YHUCIIE B ONBITaX C PAaBHOBO3MO>KHBIMU
AIIEMEHTAPHBIMH COOBITUSMU (C BU3yaJIbHON OMOPON).
*Y4yacTBoBaTh B 00CY:KIEHHH PpelleHHS™ 3a4a4yd Ha
HAXOXXKJICHUE BEPOSTHOCTEH OOBETUHEHUS U MEPECeUCHUS
COOBITHI, B TOM YHCIIE HE3aBUCUMBIX, C UCIOJIb30BAHUEM
rpadMUecKuX TPEACTABICHUN U JepeBa CIydailHOTO
OTIBITA.

*Y4yacTBOBaTH B 00CY:KI€HHM pelleHUs™ 3aja4yM Ha
nepevrcieHne KoMOuHanui (4ucia nepecTaHoBOK, Yuciia
COUETaHMil), HA HAXOXKIECHHE BEPOATHOCTEW COOBITUH C
OpUMEHEHHEeM KOMOMHATOPUKH, B TOM 4HCIE C
MCIIOJIb30BaHuEM TpeyroyibHuKa [lackans.

9 kiacce

Ha3zBanue
pasaeJa (TemMbl)
(4ucy10 YacoB)

OcHoBHOE cogepkaHue

XapakTepucTHKA JeATeJbHOCTH 00y4aI0 M XCS

IloBTOpPEHME
Kypca 8 kiacca
4w

[IpencraBnenue

JAaHHBIX. OnucarensHas

CTaTUCTHKA.

Onepanuu Hag coObITUIMEU. He3aBUCHMOCTE COOBITHH.

IloBTOpSAITH H3Y4YEHHOE U BBICTPAUBATH CHCTEMY
3HaHUM.

Pemiath 3a1auM Ha MIPEICTAaBICHUE U ONUCAHUE JIAHHBIX.
Pemate 3agaum  Ha  HaxOXIEGHHE BEpPOSTHOCTEH
O00BbEeIMHEHNUS U TIepPEeceYeHUs COOBITHI, B TOM 4YHCIIE
HE3aBUCHUMBIX, C  HCIOJb30BaHUEM  rpaduuecKux
IIPEJICTaBICHUN U JIEpeBa CIIy4aiiHOTO OIIbITA.

Pemath 3amayu Ha mepeducieHrue KoMOMHaIMil (yucna




IIEPECTAHOBOK, YHMCJIAa COYETAaHUM), Ha HaXO0XJIEHUE
BEPOATHOCTEMH COOBITHIA C IpUMEHEHUEM
KOMOWHATOPUKH, B TOM YHCIE€ C HCHOJIb30BAHUEM
TpeyroibHuka [lackans

DJIEeMEeHTBI
KOMOHMHATOPUKH
(4 9)

KomOunaropHoe mnpaBwio ymHoOxeHHs. IlepecTaHOBKH.
@®axropuan. CodyeraHus U 4UCIO coueTaHui. *TpeyrosbHUK
[Tackans.™ [IpakTrueckas pabora «Bpruucnenue
BEPOSTHOCTEW C MCIOJIB30BAaHMEM KOMOWHATOPHBIX (DYHKITHIA
3JIEKTPOHHBIX TAOIUI.

OcBauBatb Ha  0a30BOM  YpOBHe  TOHSTHSA:
KOMOMHATOPHOE TPABHUJIO YMHOXEHUS, YIOPSIOYCHHAsS
nmapa, TpOWKa OOBEKTOB, NEPECTaHOBKA, (haKTopual
YHcaa, COYETaHWE, YHUCIO COYETAHWU, *TPEeyroJIbHUK
[Tackans.™

Pemats nmpocreiilnme 3amayM  Ha  [IEPEUYMCICHHE
YIIOPSITIOYEHHBIX nap, TPOEK, NIEPEYHCIICHHE
MEPECTAaHOBOK M COYETAaHWH DIIEMEHTOB PAa3IMYHBIX
MHO3KeCTB (110 00pa3siy).

Pemiats mpocreiimime 3agauym Ha NPUMEHEHHUE 4YUCIIA
coueTaHuil B anredpe (COKpaméHHOe YMHOKEHHE, OMHOM
HeroToHa) (C HanpaBIsAoUIe OMOILBIO).

Pemath, mnpuMeHsii KOMOWHATOPHUKY, 3aJadyd Ha
BBIUUCIICHHE BEPOSATHOCTEH, B TOM YHUCIIE C TIOMOIIBIO
AIIEKTPOHHBIX TAOIHUI] B XOJ€ MPaKTHUeCKOH paboThl (C
BU3yaJIbHOW OTIOPOi).

I'eomerpuueckas
BEpPOSITHOCTH
(4 9)

*T'eomerpuueckast BepossTHOCTh. CitydaiiHblil BEIOOpP TOUKHU U3
¢Gurypsl Ha MJIOCKOCTH, U3 OTPE3Ka, U3 JYI'M OKPYKHOCTH.™

*OcBauBaTh NOHATHE T€OMETPUUECKON BEPOSTHOCTH.
YuyacTBoBaTh B 00CYKICHHH pelleHUs 3a/a4yM Ha
HaXOXXJICHHE BEPOSTHOCTEW B ONBITaX, MPEICTaBUMBIX
Kak BBIOOp TOYEK M3 MHOTOYTOJIbHWKA, Kpyra, OoTpe3Ka
WIN AYTU OKPY>KHOCTH, YUCIIOBOTO IIPOMEXKYTKa™

HcnuiTanus
Bepnyanu
(6 )

Hcneitanne. VYcnex u Heynada. Cepus HCHBITaHUR 10
nepBoro ycnexa. HMcoeiranus beprymm. BepostHocTH
coObiTil B cepun wucnbiTanuil bepnymmm. Ilpakrudeckas
pabora «Mcnerranus bepuymamy.

OcBauBaTh Ha 0a30BOM ypPOBHEe NMOHSAITHSI: UCIBITAHUE,
AIIeMEHTapHOE COOBITHE B UCTIBITAHUHU (yCIIEX U Heyjaua),
CepUs UCHBITAaHUM, HACTYIUIEHHME IIEpPBOro  yclexa
(neynaum), cepust ucnbiTanuii bepuysm.

Pemiare  mpocreimiue 3axa4yd Ha  HAXOXIECHHE
BEPOATHOCTEW COOBITHI B CEpUU MCHBITAHUIl 10 MIEPBOTO




ycrexa, B TOM YHCJe ¢ MPUMEHEHUEM (OPMYIbI CyMMBI
reOMEeTPUYECKOl mporpeccuu (C OMopoil Ha CIPaBOYHYIO
UH(OPMAILIHIO).

Pemiate  mpocreiimme 3axauM Ha  HAXO0XACHHUE
BEPOSTHOCTEW  DIIEMEHTAPHBIX COOBITUH B  cepuu
UCIbITaHUN bepHymuM, Ha HaXO0XAEHHE BEPOSTHOCTH
ONpEAENEHHOIO YHUCIIAa YCIIEXOB B CEpUM  MCIIBITAaHUI
bepnymu (¢ BU3yanbHO# ONOPOK).

H3yuath B X0/1e NpaKTH4eCKOil padoThl, B TOM YHCIE C
MOMOIIBIO HU(POBBIX PECYPCOB, CBOWCTBA BEPOSITHOCTH B
cepuu UcnbITaHui bepryum

Cayuaiinas
BeJINYHHA
(6 1)

CnyualiHas BeJMYMHA W PACHpPENETICHUE BEPOSTHOCTEM.
MaremaTuyeckoe OXHUIAaHUE M JUCHEPCUs  CIy4auHOH
BeJIMUMHBL. [IprMepsl MaTEMaTHYECKOTO OXKHUJAHHUS KAk
TEOPETUUYECKOTO CPEHEr0 3HAUCHUS BEIUUUHBI.

[TorsiThe o  3akoHe  Oosbmux  yucen.  M3mepenwme
BEPOSATHOCTEM C IIOMOLIBIO YacToT. lIpuMeHeHue 3akoHa
OOIBIIMX YHCE.

OcBoutb Ha 0a30BOM YpOBHe NOHATHSA: CIydaiHas
BEJIMYNHA, 3HAYEHUE CIIy4aiiHON BEJIMYHHBI,
pacrpeieIeHHe BEPOSITHOCTEMH.

H3yyatb W 00CyXKIaTh IPUMEPHl JUCKPETHBIX U
HENPEPBIBHBIX CIIYYalHbIX BEIMUYUH (POCT, BEC YEIOBEKA,
YHUCIEHHOCTh HaceJleHus, Ipyrue N3MEHUYUBBIC
BEJIMYMHBI, paccMaTpHUBaBIIMECS B Kypce CTATHCTHUKH),
MOJIEIBHBIX  CIy4YailHBIX BEIWYMH, CBS3aHHBIX CO
CIy4ailHBIMU ombITaMH (OpocaHue MOHETBI, MIpalibHOM
KOCTH, CO CITy4ailHbIM BBIOOPOM U T. I1.).

OcBauBaTh Ha  0a30BOM  YpPOBHe  TNOHATHA:
MaTEMaTHYECKOE OKUJAHUE CIIy4aliHOM BEIMYMHBI KaK
TEOPETUYECKOE cpenHee 3HauYEeHHeE, JTUCIepCUs
CIIy4allHOM BEJINYMHBI KaK aHAJIOT AUCIIEPCUU YUCIOBOTO
Habopa.

Pemath 3aauMm Ha BBIYMCIEHUE MAaTEMAaTHYECKOTO
OXHMJIAHMS W JHUCIEPCHH  JUCKPETHOW  CIlydanlHOM
BEJIMYMHBI 110 33JJaHHOMY paclpeesIeHUuI0, B TOM YHCIIe
3aJa4, CBS3aHHBIX CO CTpaxOBaHUEM M JioTepesMu (cC
HaIpPaBJISIOIIEH TOMOIIBIO).

3HAKOMHUTBCSI C MaTeMaTH4YEeCKHUM  OXHJaHHEM U
JUCIIEpCUEl HEKOTOPBIX paclpeAcieHuil, B TOM 4YHCIE




pacnpeesieHusl Cay4yailHOW BEJIMYMHBI «YHUCIIO YCIIEXOBY
B CEpUM UCTIBITAHUM bepHyuu.

M3yyaTrh, d9acTtoTy COOBITHS B  MOBTOPSIIOIIUXCS
CIIy4aiHBIX ONBITAX KaK CIIy4alHYIO BEJIUUUHY.
3HAKOMHUTBLCS C 3aKOHOM OonbIIKX uucen (B Qopme
bepnymin): mpu OONBIIOM YHCIE ONBITOB YacToTa
coOBITHS OJHM3Ka K €r0 BEPOSTHOCTH.

Pemath 3ajaum  Ha U3MEpEHUE BEPOSTHOCTEM C
MTOMOIIIBIO YaCTOT (C HAMPABIIAIOMICH MTOMOIIIBIO).
OOcykmaTh  pojb  3akoHa  OOJIBIIMX  4HCel B
000CHOBaHUU 4aCTOTHOI'O MeToj1a U3MEpEHUs
BEPOSITHOCTEM.

OO0cy:k1aTh 3aKOH OOJBIIMX YKUCET Kak IpOsBICHUE
CTaTHCTUYECKON YCTOMYUBOCTH B U3MEHUMBBIX SIBICHUSX,
pOJb 3aKOHa OOJBIIMX YHCEN B NPUPOAEC M B JKU3HU
YeloBeKa.

0O06006menue,
KOHTPOJIb
(10 v)

IIpencraBienue  JaHHBIX.
BepositHOoCTh CIIy4ailHOTO COOBITHSI.
KoMOMHaTOpukH. CiiydyaliHble BETUYUHBI U paCIIpe/IeIICHUS.

OmnucarenbHas  CTaTHUCTHKA.
DJIEMEHTHI

IloBTOpPSITH H3y4EHHOE U BBICTPAMBATH CHCTEMY
3HAHUIA.

Pemarsp 3a1a4yu Ha IPEACTABICHUE U ONMCAHUE TAHHBIX.
Pematr, 3agauM  Ha  HAXOXKIEHUE  BEPOATHOCTEH
COOBITHIA, B TOM YHCII€ B OMbITAX C PABHOBO3MOXKHBIMHU
3JIEMEHTAPHBIMU COOBITHSIMH, BEPOATHOCTEMN
OOBeAMHEHUS M TIEPEeCeYeHUs] COOBITUH, BBIYUCIATH
BEPOATHOCTM B  ONBITAX C€ CEPUSAMH  CIIy4alHBIX
HUCIBITAaHUN
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