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[TOACHUTEJIBHAA 3AIIMCKA

PabGouass mnporpaMmma 1o Maremartuke i OOydaloIIuXcsi C 3aJep>KKOM
ncuxuueckoro pazputus (ganee — 3I1P) Ha ypoBHE OCHOBHOTO 00IIET0 0Opa30BaHUS
MOJITOTOBJIEHa Ha oOcHOBe denepanbHOr0 TOCYJapCTBEHHOIO 00pa30BaATEIBLHOIO
CTaHaapTa OCHOBHOro obmiero oopasosanus (IIpuxaz Munnpocsemenus Poccuu ot
31.05.2021 . Ne 287) (mamee — PI'OC OOO), PenepanbHOil aganTUPOBAHHOU
o0pazoBaTeIbHON MPOTPAMMBI OCHOBHOTO OOIIET0 00pa30BaHUs JJIsi OOYJAFOIINXCS C
OrpaHUYEHHBIMA BO3MOXKHOCTAMU 3710poBbs (IIprka3 Munnpocsemenus Poccun ot
24 nosi6pst 2022 . Ne 1025), denepanbpHOM paboueit mporpaMMbl OCHOBHOTO OOIIIETO
oOpazoBanusa 1o ydeOHOMY mnpeametry «Martemarukay, denepalbHON MPOTrpaMMBI
BOCHHUTAHMS, C YUETOM pacHpelesIeHHBIX MO KJIaccaM MpPOBEPSEMBIX TPeOOBaHUN K
pesynbrataMm  ocBoeHus ~ DexepanbHONM  aAaTUPOBAaHHOM  0Opa30BaTENbHOM
OporpaMMbl OCHOBHOTO OOWIEro oOpa3oBaHus Il OOy4yaroOUIMXCS C 3aIepiKKOU
ICUXUYECKOTO pa3BuTUs. B pabouell mporpamme Y4TEHbl HJE€U U TOJOXKEHUS
Konuenuuu pa3sutus maremarnyeckoro oopazoBanust B Poccuiickoit @enepanuu.

OO0mas xapakTepucTUKa y4e0HOro npeamera «MareMaTuka

VY4eOnbiii mnpenmer «MaTemMaTHKa» BXOAUT B MPEAMETHYIO 001acTb
«Marematuka u uHpopmaTuka». OH CHOCOOCTBYET PAa3BUTHUIO BBIYUCIUTEIHHOU
KyJABTYPbl M JIOTUYECKOTO MBINUICHUS, (HOPMUPOBAHUIO YMEHHUS TIOJIH30BATHCSA
aNTOPUTMAMH, a TaKXKe MPHOOPETEHUIO MPAKTHMYECKUX HABBIKOB, HEOOXOTUMBIX B
MOBCEIHEBHON ku3HU oOydaronuxcss ¢ 3[IP. VYueOHbIi mnpeamer pa3BUBaeT
MBINIJICHHE, TPOCTPAHCTBEHHOE BOOOpakeHHe, (QPYHKIMOHAIBHYIO TPaMOTHOCTD,
YMEHHsI ~ BOCHOPHHHMATh W  KPUTUYECKH  AQHAIM3HPOBATh  HHQPOPMAIHIO,
MPECTABICHHYIO B PA3IMYHBIX (hopMax.

OOyueHune mMaremMartuke Ja€T BOBMOXKHOCTb pa3BuBaTh y oOyvatouuxcs ¢ 3I1P
TOYHYIO, PAIlMOHAIBHYI0 W WH()OPMATHBHYIO pe4Yb, YMEHHE OTOMpaTh Hauboiee
HOJXOSIINE SI3bIKOBbIE, CUMBOJIMYECKHUE, IpaduyecKkue CpeAcTBa AJisl BbIPaXKECHUs
CYXICHUHN U HATJISITHOTO MX MPEICTABICHHUS.

HeoO0XxoqumbIM KOMIIOHEHTOM OOILEH KYJIbTYphl B COBPEMEHHOM TOJKOBAaHUU
ABNISieTCS  OOIIee 3HAKOMCTBO C METOJaMU IO3HAHMsS  JIEHCTBUTEIBHOCTH,
MpECTaBICHUE O TPEAMETE U METOJIaX MAaTEMAaTUKH, UX OTIIMYUI OT METOAOB JIPYTHX
€CTECTBEHHBIX W TYMaHHUTAPHBIX HAyK, 00 OCOOCHHOCTSAX MPUMEHEHHUS MaTeMaTHKU
JUIA pElIeHWs] HAyYHBIX W TPHUKIAIHBIX 3a7ad. TakuMm 00pa3oM, MaTeMaThudeckKoe
oOpa3oBaHre BHOCUT CBOM BKJIaJ B (hopMHpOBaHUE OOLIEH KyJIbTYphl YEIOBEKA.

M3yueHne MaTeMaTWKH TaKKe CIMOCOOCTBYET ASCTETHUYECKOMY BOCIHUTAHUIO
YelOBeKa, TOHMMAHUIO KpPacoThl M M3SIIECTBA MAaTEMAaTHYECKHUX PACCYKICHHM,
BOCTIIPUATHIO TEOMETPUIECKUX (POPM, YCBOCHHIO HJIEH CUMMETPHH.

[IporpamMma oTpakaeT coaepxaHue oOydeHus mpeameTy «MaremaTHKa» ¢
y4eTOM 0COOBIX 00pa3oBaTeIbHBIX MOTpeOHOCTEN oOyuaromuxcs ¢ 3[1P. OBnanenue
y4eOHBIM MpenMeToM «MatemaTtukay NpeaCcTaBisieT ONpPEeAeNIEHHYIO CIOKHOCTD IS
yaamuxcsa ¢ 3IIP. ¥V oGyuarommxcs ¢ 3[IP nambornee BbpakeHBI OTCTaBaHUS B
pPa3BUTUU CJIOBECHO-JIOTMYECKUX (OPM MBILIUICHUS, IO3TOMY aOCTpakTHBIE W



OTBJICYEHHBIE KATETOPUH MM TPYIHOAOCTYNHBL. B TOXe Bpems Npu ClelHalIbHOM
oOyueHuu oOydJaromuecss MOTYT BBINOJHATH 3aJaHust 1o anropurMmy. OHu
BOCIIPMMMYHMBBI K IIOMOIIM, MOTYT BBINOJHUTH NEPEHOC HA AHAJIOTMYHOE 3a/laHHE
YCBOEHHOT0 crocoba pemieHus. CHIKEHUE Pa3BUTUSL MBICIUTENBHBIX OINEpaluid U
3aMEIJICHHOE CTaHOBJICHHE JIOTMYECKMX JCHCTBUW IPUBOAAT K HEIOCTATOYHOU
OCMBICJIECHHOCTH COBEPIIAEMBIX YUEOHBIX ACUCTBUHA. Y 00yYaromuxcs 3aTpyqHEHbI
CUYCTHBIC BBIYMCIICHUS, MPOU3BOJAMMBIE B yMe. B NHMCbMEHHBIX BBIYHMCICHUAX OHU
MOTYT TPOIyCKaTh OAMH U3 MPOMEXKYTOUHBIX mIaroB. llpu paboTe ¢ YHCIOBBIMU
BBIPDQKCHHUSIMH, BBIYMCICHHEM HX 3HAYEHHs MOTYT HE YAEpXKUBATh NpPaBUIbHBIN
nopsiiok aercteuid. [lpu ynpomenuu, npeodpa3zoBaHuu BelpaxeHui yyaniuecs ¢ 311P
HE MOTYT CaMOCTOSITEJIbHO MPUHATH PEIICHHE O MOCJIEI0BATEIbHOCTA BBINOJHEHUS
nercTBuil. KOHKPETHOCTh MBIIUICHHSI OCJIOKHSAET YCBOCHHsS HAaBbIKA PELICHUS
YpPaBHEHUH, HEPABEHCTB, CUCTEMBl YypaBHEHUM. M MalogOCTYymHO COBepHIEHUE
oOpaTUMBIX ONepaluii.

Husknii  ypoBeHb  pa3BUTUS JIOTUYECKHX  ONEpalnid, HEJOCTaTOYHAas
00OOILIEHHOCTh MBILUICHUSI 3aTPYAHSIIOT u3ydeHue Tembl «DyHKuun»: npu
onpeaeneHu (YHKIUOHAJIBHOW 3aBUCHUMOCTH, IPU ONHCAHUM TrpapuuecKon
CUTYalluH, UCIIOJIb3Ysl T€OMETPUUYECKUH, anredpandeckuil, QyHKINOHAIBHBIN S3bIKU.
Hepenko yuamiuecst He BUIAT pa3HULBI MEXAy 00JacTbiO ONpeneaeHus] PYyHKIUHU U
00J1acThIO 3HAUECHUH.

Pemenue 3amad conmpsikeHO € TPYAHOCTAMH O(DOPMIIEHMSI KPaTKOM 3amucw,
MIPOBE/ICHMSI aHAIM3a YCJIOBUA 3aJ]a4M, BIJIEJIEHUS CcyllecTBeHHOro. O0yyaromuecs ¢
3I1IP 3atpyaHsArOTCS cienaTh YMO3aKJIIYEHHUE OT OOIIEro K YacTHOMY, HEPEIKO
BBIOMPAIOT HEpPALMOHAIBHBIE CHOCOOBI  PEIIECHHS, WHOrJa OrpPaHUYUBAIOTCS
MaHUIYJSIUSAMU C YUCIIaAMH.

[Ipy wu3yyeHuum reoMeTpuyeckoro marepuana oOyvatroumecs c¢  3IIP
CTJIKUBAOTCS €  TPYJHOCTBIO  JI€JIaTh  JIOTUYECKHE  BBIBOJABI,  CTPOUTH
[IOCJIEOBATENbHBIE PacCyKAeHUs. HerpouHble 3HaHNs OCHOBHBIX TEOPEM F€OMETPUN
OPUBOJAUT K OLIMOKaM B peUIeHUHM TreoMeTpuyeckux 3agad. OOydaromuecs MOryT
HOAMEHUTH (pOopMyITy, HEMTPaBUIIBLHO MPUMEHUTH TeopeMy. K cepbe3HbIM ommbkaM B
pelIeHMM  3aJad  NPUBOJAT  HENOCTATOYHO  Pa3BUTBIE  IPOCTPAHCTBEHHBIC
npeacTaBieHus. IM ClI0’KHO BBINOJIHUTB YEPTEX K YCIOBUIO, B MUCbMEHHBIX paboTax
OHU HE MOTYT IPUBECTU OOBICHEHUE K UEPTEKY.

To4YHOCTB 3alIOMMHAHMS U BOCIIPOU3BEICHUSI Y4EOHOI0 MaTepHalia CHUKEHBI 10
OpUYMHE CcJa00CTH MHECTUYECKOM JESTENIbHOCTH, CYXKEHUS O00beMa MaMsTH.
O6yuaronumest ¢ 3IIP TpeOyercs Oosibllle BpeMEHH Ha 3akKkpeIieHue marepuana,
aKTyanu3alus 3HaHUH 10 0Nope MPH BOCIPOU3BEICHHH.

Jlnst mpeo1osieHust TPYAHOCTEN B U3y4eHUH y4eOHOro rpeameTa «MaTemaTuka»
HeoOxonuMa  ajganTanmuss oObeMa M xapakTepa ydeOHOro Marepuayia K
MO3HABaTENbHBIM BO3MOXHOCTAM ywamuxcs ¢ 3[IP. Crenyer yueOHBIH Matepuain
MPENOAHOCUTh HEOOJBIIUMHU MOPLUSIMH, YCIOXHSSI €ro MOCTENEHHO, M3bICKUBAThH
CHOCOOBI  aJanTalMy TPYAHBIX 33JaHUN, HEKOTOpble TEMbl J1aBaTh Kak
03HAKOMHUTEJIbHBIE; HCKIIFOYATh OT/IEJIbHBIE TPYAHBIE JOKA3aTEIbCTBA; TEOPETUY ECKUI
Marepuanl PEeKOMEHAYETCS HM3y4aTb B MPOLECCE MNPAKTUUYECKOW AESATENBHOCTH IO
pemieHnto  3agady. OpraHuyeckoe €IMHCTBO NPAKTUYECKOM W YMCTBEHHOM



ACATCIIbBHOCTU YYalIUXCs Ha YPOKaxX MAaTCMATHUKU CHOCO6CTBYIOT IIPOYHOMY U
CO3HATCJIbHOMY YCBOCHHUIO 0a3MCHBIX MaTEMAaTUUECKUX 3HAHUN U YMCHI/IfI

IIeJIl/I " 3a/1a91 U3YYCHUA yqeﬁﬂoro npeamerTra «MaTemMaTHKa»

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

" (popmupoBaHHE LEHTPAJIbHBIX MAaTEMATUYECKUX MOHATUN (YHUCIIO, BEIMYUHA,
reomMeTpuyeckas  Qurypa,  ImepeMeHHas,  BEpPOATHOCTb,  (YHKIIUSA),
o0ecneunBarouX MPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MaTEMaTU4eCKOro
oOpazoBanus odydaromuxcs ¢ 311P;

* noxaseneHue oOyuaromuxcs ¢ 3[IP Ha 1oCTyTHOM U1 HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaT€éMaTUKHU U OKPYXKAIOIIEro MAPa, IOHUMAaHUE MaTEMaTUKN KaK
4yacTy oOLIEeH KYJIBTYphl YEJIOBEUECTBA;

" pa3BUTUE WHTEJUIEKTYaJIbHBIX MU TBOPYECKHUX CIIOCOOHOCTEW OOydaromuxcs C
311P, mo3HaBaTebHOW AKTUBHOCTH, UCCIEN0BATEIIbCKUX YMEHUM, KDUTHYHOCTH
MBIIIEHUS, UHTEPECA K U3YUEHUIO MaTEMATHKU;

* (popmupoBaHue (YHKIMOHAIBHOM MAaTEMaTUYECKOM TIpaMOTHOCTHU: YMEHUS
pacno3HaBaTh  MPOSIBICHHUS  MaTeMaTHYECKUX  MOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEAJIbHBIX KU3HEHHBIX CUTYAIUSAX U ITPU U3YUEHUU IPYTUX
y4€OHBIX MPEIMETOB, NPOSBICHUS 3aBUCUMOCTEH H 3aKOHOMEPHOCTEH,
dopMynupoBaTh HMX Ha SA3bIKE MAaTEMaTWKUM M CO3/1aBaTh MaTEMaTUYECKUE
MOJIENIM, IMPUMEHATH OCBOCHHBIM MaTeMAaTHYECKUH ammapar il PEIICHHs
IIPaKTUKO-OPUEHTUPOBAHHBIX  3aJa4, WHTEPOPETHPOBaTb U  OLEHUBATh
IIOJIyYE€HHBIE PE3YIBTATHI.

JlocTrxeHue 3TUX Lenei ooecreynBaeTcsi pelieHUeM CIeIyIOIMNX 3a1a4:

» ¢opmupoBarh y oOydaromuxcsi ¢ 3[IP HaBwiku yueOHO-IO3HABATEILHOMN
NeATEIbHOCTH: TUIAaHUPOBAaHUE palOThl, IMOUCK pAUOHAIBHBIX IyTEH ee
BBINIOJIHEHHU S, OCYILECTBIICHUS CAMOKOHTPOJIS;

" CHOCOOCTBOBaTh HWHTEIUIEKTYaIbHOMY pa3BUTHIO, (OPMHpPOBATH KadyecTBa,
HE0O0XOIMMBbIE YEJIOBEKY ISl MOTHOLIEHHOM JKM3HU B COBPEMEHHOM OOIIECTRBE,
CBOMCTBEHHbIE MaTEMaTHUYECKON JEATETbHOCTH: SICHOCTH U TOYHOCTH MBICIIH,
WHTYULIMH, IPOCTPAHCTBEHHBIX MPEACTABICHHM, CIIOCOOHOCTH K MPEO0JICHUIO
TPYAHOCTEH;

* (QopmupoBaTh KIIOYEBbIE KOMIETEHIIMHM YYallUXCAd B paMKaX IPEIMETHOM
obmnactn «MaremaTrka 1 HHGOPMaTHKaY;

" pa3BUBATh MOHATUITHOE MBINUICHUS oOy4atomuxcs ¢ 3I1P;

" OCYLIECTBJIATh KOPPEKIUIO TO3HABATEIbHBIX MpoLeccoB obyudaromuxcs ¢ 3I1P,
HEOOXOAMMBIX JUIsI OCBOGHMSI MMPOTrPaMMHOIO Marepuaja Mo Yy4eOHOMY
peIMeTy;

" [peaycMaTpuBaTh BO3MOXKHOCTh KOMIIEHCAIIUU 00pa30BaTesibHbIX J1e(UIIMTOB B
OCBOEHHUH MPEALIECTBYIOLIETO MPOTPAMMHOI0 MaTepuayia y oOydarouuxcs C
311P 1 HETOCTATKOB B NX MATEMATHUYECKOM Pa3BUTHH;

* chopMHUpPOBaATh YCTOMUMBBIA HHTEPEC yUALTUXCS K IPEIMETY;

" BBIABJATH U PA3BUBATh MATEMAaTUUYECKUE U TBOPUYECKHUE CIIOCOOHOCTH.



OcHOBHBIE JJMHUM COAEPKaHMUA Kypca MaTeMaTtuku B 5—9 kiaccax: «Yucna u
BBIUMCIICHUS», «AunreOpa» («AnreOpandeckue BbIPOKEHUS», «YpaBHEHHS W
HepaBeHCTBaY), «Dynkuun», «leomerpus» («[eomerpuyeckue GuUrypsl U ux
CBOMCTBaY, «3MepeHne reoMeTpuYeCKUX BeJIMUUHY), « BeposSTHOCTh M CTAaTUCTHKAY.
JlaHHBIC TUHUU Pa3BUBAIOTCS MapaJUIeNIbHO, KaX/1asi B COOTBETCTBUU C COOCTBEHHOM
JIOTUKOM, OJHAKO HE HE3aBUCMMO OJHA OT JPYrod, a B TECHOM KOHTaKTe H
B3aumojieiicTBud. Kpome »3Toro, ux oOObEIMHSIET JIOTHYECKas COCTaBJISIOIIAs,
TPaJULIMOHHO MPUCYIIAs MaTEMAaTUKE M TPOHU3BIBAIOIIAs BCE MATEMaTHUECKHIE KypPChI
u conepkarenbubie uHuU. ChopmynupoBanHoe B dDenepanbHOM rocyapCTBEHHOM
o0pa30BaTeIbHOM CTaHJIApTE OCHOBHOTO 0OIIero oOpa3oBaHHUs TpeOOBaHHE «yMETb
OTIepUPOBATh MOHATHAMU: OIMpeIeIeHNEe, aKCHOMa, TEOPEMA, J1I0Ka3aTeIbCTBO; YMEHUE
pacrlo3HaBaTh WCTUHHBIE W JIOKHBIE BBICKA3bIBAHUSA, TPUBOIUTH MPUMEPHl H
KOHTPIPHUMEPHI, CTPOUTH BHICKa3bIBAHUS U OTPHUIIAHUS BHICKA3bIBAHUI» OTHOCUTCS KO
BCEM KypcaM, a ((OpMHUPOBAHUE JOTMUECKUX YMEHUN pacpeelisieTcs 0 BCEM TojlaM
0o0y4eHusI Ha YPOBHE OCHOBHOTO 00IIET0 00pa3oBaHUsI.

Conepxanue oOpa30BaHMs, COOTBETCTBYIOIIEE IMPEIMETHBIM pe3yabTaTaM
OCBOGHHA paboyeil mporpaMMbl, paclpelneia€HHbIM [0 TojaM  OOy4eHHs,
CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4yTOObl KO BCEM OCHOBHBIM, MPUHIUIHUAIBHBIM
BompocaM  oOyyaroniyecss oOpallajduchb HEOJAHOKPaTHO, YTOObI  OBJAJECHUE
MaTeMaTHYEeCKUMHU MOHSATUSIMHM M HaBbIKAMH OCYIIECTBIISJIOCH MOCIENOBATENbHO U
MOCTYNaTreabHO, C COONIOACHHEM MPUHIIMIIA MPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS
BKJIIOYQJIUCH B OOIIYI0 CHCTEMY MaTeMaTHYE€CKUX MPEICTaBICHUN OOYyYaroIIuXCs C
3I1P, pacmmpsas u yriyonsisi e€, o0pa3ys MpOYHbIE MHOXKECTBEHHBIE CBsi3U. OO1IMe
e u3ydeHus yaeOHoro npeamera «MaTtemaruka» npeacTaBieHbl B DenepanbHoi
paboueii mporpaMme 0CHOBHOTO 00IIIET0 00pa3oBaHUsI.

Oco0enHocTH 0TOOpa M aaniTALMM Y4eOHOI0 MaTepHUaJIa 10 MATeMAaTHKe

OOyuenue yueOHOMYy mpeamery «MaremaTtuka» CTPOUTCS Ha CO3IaHUU
ONTUMAJIHLHBIX YCIOBUU JII YCBOCHUS MPOTPAMMHOTO MaTepuaia OOyJarolIuMUCS C
3I1P. bonbiioe BHUMaHuE yrensercsa oT0opy yueOHOro marepuasia B COOTBETCTBUU C
MPUHIUIIOM JOCTYIHOCTH NIpPH COXpaHEHUH OO0IIero 0a30BOr0 YpOBHS, KOTOPBIN
JOJKEH IO COJIEPKaHUI0 U 00beMy OBITh alaTUPOBAHHBIM Ui oOyuatomuxcs ¢ 311P
B COOTBETCTBHM C HX OCOOBIMH oOOpa3zoBaTelbHBIMU MOTpeOHOCTsIMU. Cremyer
oOnerynTh OBJajAeHUE MarepuaioM oOydaromumuca ¢ 3[IP mocpeactBom ero
JETAIbHOTO OOBSICHEHUS C CUCTEMAaTHUYECKUM MTOBTOPOM, MHOTOKPAaTHON TPEHUPOBKU
B NPUMEHEHUU 3HAHWUW, UCHOJb3ysd MpHEMbl aKTyajdu3aluu (BU3yajbHas OIOpa,
MaMsITKa).

HN3menenus: nporpammsbl B 5-9 kiaccax

MaremaTnka B S 1 6 Ki1accax

B 03HakOMUTENHHOM TUTAaHE PEKOMEHIYeTCS HW3y4aTh CICAYIOUINE TEMBbI:
«Pumckass Hymepauus», «PaBubie ¢uryps», «umuaap, konyc, mapy, «Kyow,
«IIpssmoyroneHbIl napayuienenunen», «llepemerienue 1Mo KOOpAUHATHOM IIPSIMOWN»,
«Moaynp uucna», «HucinoBble mpoMexyTkn»; «MacmTad» (M3y4yaeTcsi B Kypce
«I"eorpadus»); «M300paxkeHne reoMeTpuueckux (GUryp Ha HEJITMHOBAHHOW Oymare ¢



WCIIOJB30BAHUEM LHPKYJA, JMHEWKH, YrOJbHUKA, TpaHcnoprupay, «JlimHa
OKpyxHOCTHY, «Ilmomans kpyra», «llapamnensHsie npsmeiey», «llepneHaukynspHbie
npsimeie», «OceBasi U LIEHTpajIbHAsi CUMMETPUN» (M3y4daeTcs B Kypce TeOMETPHH);
«beckoHeuHbIe TEpUOIUYECKHE IECATUUYHBIE ApoOu. [lecsaTnuHoe mpubIMKeHne
0OBIKHOBEHHOM JpoOu» (M3ydyaeTcs B Kypce anreOpsl).

CrnenyeT yMEHBIIWTh KOJIMYECTBO YacOB Ha cileAyroume Tembl: «Pemienue
Joruyeckun 3amau», «JlimHa orpeskay, «lllkanspy, «PacnpenemurenbHbll 3aKOH
YMHOXKEHHUS», «3alUCh IPOU3BEAECHUS ¢ OYKBEHHBIMU MHOXUTEIAMIY, «llocTpoeHue
KOH(UTYpaluii U3 yacTe MpsIMOW, OKPY>KHOCTH Ha HEJIMHOBAHHOW W KJIETYaTOU
Ooymare», «Jlenmutenu u kpartsele. [lpusnaku aenumoctny», «Haubonpmumii oOmmi
JIENUTENIb U HauMEHblllee ollee KpaTHoe. J[eTMMOCTh CyMMBI M IPOU3BEACHUS».
«IIpuBenenne 1podbu K HOBOMY 3HaMeHaTeNo», «HaxoxkneHne 4acTu 1e10ro v LEeN0ro
no ero 4yactmw». «OKpyIrJeHHe NeCATHYHBIX IpoOei». «Pemienne 3amgad mepedopom
BCEX BO3MOXHBIX BapuaHTOB». «CocTaBiieHue OYKBEHHBIX BBIPAKEHUH MO yCIOBHUIO
3aau». BeicBOOOIMBIINECS Yachl MOKHO MCIIOJIb30BaTh Ha IOBTOPEHUE (B HaYaje U
KOHIIE yueOHOr0 rojia), Ha U3y4yeHue HauboJsiee TPy IHBIX U 3HAYMMBbIX TEM: B V Kiacce
— Ha pelIeHre ypaBHEHUH, IPUBEACHUE IPOOU K HOBOMY 3HaMEHATEI0, YMHOKEHUE U
JeJIEHue JECATHYHBIX JpoOeil, u3MepeHue yrioB; B VI kiacce — aeicTBus C
IIOJIOXKUTEJIBHBIMA U OTPULIATEIILHBIMU YHCIIAMU, PELICHUE YPAaBHEHUH, CIIOKEHUE U
BBIUMTAHUE YUCEJ, COJIEPIKALINX LEIYIO U IPOOHYIO YacTh, HA YMHOKEHHUE U JICTICHHUE
O0OBIKHOBEHHBIX APOOEH.

Auareopa

B 03HaKOMUTENBHOM IUIAaHE PEKOMEHIYETCS H3y4aTh CIEAYIOUIME TEMBI:
«ppaunonanbsHbeie yucia. [JeicTBUTENbHBIEC YnCiiay, « CpaBHEHUE NEMCTBUTEIBHBIX
yucen, apupMeTHIecKre NEUCTBUS C JAEHCTBUTEIbHBIMU unciaMuy, «Haxoxnenue
MpUOJIMKEHHBIX 3HAYEHHW KBaJapaTHOro KopHs», «Teopema Bueray, «Pemenus
YPaBHEHUM TPETHEU U YETBEPTOU CTENEHEN PA3JIOKEHUEM HA MHOKUTENN», « DYHKIIMSA y
=VX  u ee Tpadux», «IlorpemrHOCTs ¥ TOYHOCTH TPHOMIDKEHHS», «UeTHBIE U
HeueTHble QyHKIMU», «DyHKIMS y=x"», «DyHKIMS y= ax’, ee rpadMK U CBOKCTBA.
I'paduku Gynkumii y= ax? +n u y=a(x-m)?, «Y paBHEHHUE ¢ ABYyMs IEPEMEHHBIMH H €10
rpaduky», «I'paduyeckuii cmocod pelieHus CUCTEMBbI ypaBHeHMiD», «l300pakeHue
YJICHOB apu(METUYECKON U T€OMETPUUECKON MTPOTrPECCH TOUKAaMU Ha KOOPAMHATHOM
MJI0CKOCTU. JIMHEWHBIN U SKCIOHEHIUATIbHBIA POCT. CII0KHBIE MPOLIEHTHD».

Cneagyer yMEHBIINTh KOJMYECTBO 4YAacOB Ha HU3ydeHHE TeM: «DopMyIibl»,
«JlokazaTenbCTBO TOXKIECTBY, «JIMHEMHOE YpPAaBHEHHUE C JBYMS HEU3BECTHBIMI,
«I"paduk TUHEWHOTO ypaBHEHUS C ABYMs NEpeMeHHbIMUY, «I'paduueckoe perieHue
JIMHEWHBIX YPAaBHEHUN U CHCTEM JIMHEMHBIX YpaBHEHUIN», «CBOMCTBA KBaJPATUUYHON
(GyHKIII.

BricBoOOIMBIIIMECST Yachl PEKOMEHAYETCS MCIOJIb30BaTh: MJIs  Jydlleil
npopaboTKM Haubojee BaXXHbIX TeM Kypca: «Pemienue ypaBHeHui», «Perienue
cuUcTeM ypaBHEHUI», «CoBMeCTHbIE NEUCTBUS C Apo0sMm», «lIprumeHeHue CBONCTB
apu(MeTHUYeCKOro KBaJpaTHOIO KOPHS»; Ha IOBTOPEHHUE, peLIeHHe 3ajad,
npeoOpa3oBaHue BhIPAKEHHI, a TAKXKe Ha 3aKpEIJICHHE N3YYeHHOT0 MaTepuara.

I'eomerpus



Crnenyer OCHOBHOE BHUMAaHHE YACIUTH MPAKTUYECKON HANPABICHHOCTU Kypca,
UCKJIIIOUMB W YNPOCTUB HAWOOJEe CIOXKHBIA ISl BOCHPHUSTUS TEOPETUUYECKUN
matepuasn. Ha ypokax reoMeTpun HEOOXOAMMO MAaKCUMaIbHO HCIOIb30BATh
HarJIAJIHbIE CpelcTBa OOydYeHHs, OOJbIlle MPOBOAUTH MPAKTUYECKUX pPabOT ¢
yydaluMucs, pemats 3a1add. CTpouTh pelieHne 3aj1ad mpu MOCTOSTHHOM OoOpaIieHUH
K HATJIITHOCTU — PUCYHKaM U YEpPTEkKaM.

O3HakOMHUTENBHO naTh TeMbL: «TeopeMbl W J0OKAa3aTEIbCTBO. AKCHOMBI»,
«/lokazaTenbcTBO OT MHPOTHBHOrO», «CyIIEeCTBOBAaHWE ©  EIMHCTBEHHOCTH
MEPIEHAUKYIISIpa K OpsAMOi», «MeToa reoMeTpudecKkux mecr», «Meton yJIBoeHUs
MennansDy, « Teopema Paneca u Teopema O IPOMOPLUUOHAIBHBIX OTpe3Kax», «LleHTp
Macc TpeyrojabHuKay, «I3MeHeHHe TPUTOHOMETPUYECKUX (DYHKITUI TPH BO3PACTaAHUU
yria», «®opMynsl I PaauycOB BIMCAaHHBIX W ONMCAHHBIX OKPYKHOCTEN
IIPABUJIBHBIX MHOTOYTOJIBHUKOB)», «YpaBHEHUE NpsMoi», «/Brxkenue», «CBoncTBa
IBIKEHUA», «TeopeMa 0 MpOU3BEIEHUHU OTPE3KOB XOPZ, TEOPEMBI O MPOU3BEICHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBaApaTe KacaTeJIbHON.

Crnenyer yMEHBIINTH KOJIMYECTBO YAacOB Ha HM3ydeHHE TeM: «CHMMETpUYHBIE
¢urypsl. OCHOBHBIE CBONCTBAa OCEBOM CHUMMETpumn», «lleHTpaiabHasi CUMMETpUS»,
«ITapannenbubii mepenocy, «lloBopor», «IIpeobpazoBanue mnomodusa. IlogoOue
COOTBETCTBEHHBIX 3JEMEHTOBY», «OCHOBHBIE 33Ja4d Ha ITOCTPOEHUE C IOMOLIBIO
LUAPKYJISI W JIMHEHMKW», «JleKapToBbl KOOpPAMHATBI Ha IUIOCKOCTW», «PelieHue
TPEYroJabLHUKOBY, «[logodue durypy.

BricBOOOIMBIIIKECS YaChl HCTIOIB30BATh HA PEIICHHE 33/1a4 U TOBTOPEHUE.

BeposiITHOCTH U CTATHCTUKA

B cBA3u ¢ TeMm, 4TO AaHHBIA KypC BbI3bIBAET HAMOOJBIIME CIOXHOCTH IS
oOyuaroruxcst ¢ 3P, cBA3aHHbIE CO CHUXEHHBIM YPOBHEM pPAa3BUTHS CIOBECHO-
JIOTUYECKOTO MBIIUIEHHUSA, €r0 U3YYeHUE NOHKHO CTPOUTHCA Ha 0A30BOM YPOBHE W
JOCTYIIHOM Il y4E€HHKOB Matepuane. OCHOBHOE BHHMMAaHHE CIEAYET YACINTb
paszmenaM, CBS3aHHBIMHU C IIOBTOPEHHEM IMIPOWIECHHOIO MaTrepuasa, YBEIUYUThb
KOJINYECTBO YIIPAXKHEHUW W 33aaHUM, CBA3AHHBIX C IMPAKTUYECKON IEATEIBbHOCTHIO
00yJarommxcs.

HeoOxomumo miepecMOTpeTh COJAEp)KaHHE TEOPETUYECKOro MaTepuaia u
XapakTep €ro M3JI0KEHUA: TEOPETUYECKUM MaTepuasl IPEernogHOCUTh B IIPOLIECCE
pelIeHusl 3a7a4 W BBINOJHEHUS 3aJaHUM HAIJISJHO-TPAKTUYECKOrO0 XapakTepa; He
TpeOOBaTh BHIBOJA M 3alIOMUHAHMS CJOXKHBIX (OPMYJ, PEIICHHUS HECTaHJIAPTHBIX,
TPYAOEMKUX 3aaHui. P Tem ciienyeT u3ydarb B 03HAKOMUTEIIBHOM ILIAHE.

®denepanbHas MporpaMMa MPEJOCTABISIET aBTOpy paboyell mporpammsl
CBOOOJy B pacnpeeleHu MaTepuaia o 4eTBepTsaM (Tpumectpam). Pacnipenenenue
BPEMEHU Ha U3y4YEHUE TEM B T€UEHHUE yU4eOHOTO ro/la CaMOCTOSITENIbHO ONpeAesieTcs
o0pa3oBaTenbHON OpraHu3alren U 3aBUCUT OT OCOOCHHOCTEN TPyNIIbl 00yUYarOIIUXCs
¢ 3IIP u ux 0coObIXx 00pa3oBaTENbHBIX MTOTPEOHOCTEH.

IIpumepubie BuabI aesaTeqabHOCTH oOy4damomuxcss ¢ 3IIP, oOyciioBieHHbIE
0COOBLIMH o0pa3oBaTeIbHBIMH NMOTPeOHOCTAMM " odecreynBaroIue
OCMBICJIEHHOE OCBOEHHE COAeP:KAHNU 00Pa30BaHus 10 NpeaMeTy «MaTeMaTuka



ConepxaHue BUIOB aesiTenbHOCTH oOyuaromuxcsi ¢ 3IIP ompenensiercss ux
0coObIMU 00pa30BaTEIbHBIMU NOTPEOHOCTAMHU. [IOMUMO HMIMPOKO HCIOJIB3YEMBIX B
DOAOIT OO0 obmux 1715 BceX 00yJaronuXcsl BUIAOB JACITEILHOCTH CIAEAYET YCUIIUTh
BUJIbI JEATEIBHOCTH CIELU(PHUUHBIE 111 JAHHON KaTeropuu JeTei, o0ecneunBaroime
OCMBICJIICHHOE OCBOEHHME COJEp)KaHHUS O0Opa3oBaHUS IO MPEIMETYy: YCHIICHUE
IPEIMETHO-IIPAKTUYECKON JIEATEIbHOCTH C AaKTUBU3ALMEH CEHCOPHBIX CHCTEM;
YepeOBAaHUE BUJOB JIEATEIbHOCTH, 3aJCUCTBYIOIIMX pPAa3IUYHbIE CEHCOpHBIE
CUCTEMBI; OCBOEHHE MaTepHuaia ¢ OOpPOil Ha alITOPUTM; «IIOIIATOBOCTHY B U3yYEHUU
MaTrepuaa; UCIOJIb30BaHNUE JOMOIHUTEIBHON BU3YaJIbHOM OMOPHI (CXEMBI, IIA0JIOHBI,
OMNOpHBIE TaOJIUIIBI); PEYEBOM OTYET O MPOLECCE M PE3YJIbTAaTe ACSITENbHOCTU;
BBITIOJTHEHUE CIIEIUANBHBIX 3aJlaHui, 00€CIeYMBAIOUINX KOPPEKIUIO PETYIALNN
y4eOHO-TI03HABATEIBHOM I€ATEIbHOCTH U KOHTPOJIb COOCTBEHHOT'O PE3YJIbTATA.

denepanbHas TeMaTUYECKas U TEPMHUHOJIOTMYECKas JEKCHKa COOTBETCTBYET
DAOII O0O0.

Ja obyuaromuxcsi ¢ 3I[IP cyliecTBeHHBIM SBISIIOTCS HpUEMbl pabOTHI ¢
JEKCUYECKUM MaTepuanoM mo mpeamery. IlpoBoautcs cneuuanbHass pabora 1O
BBEJICHUIO B aKTUBHBIM CJIOBAaph OOYYaIOUIMXCS COOTBETCTBYIOIIEH TEPMHUHOJIOTHH.
N3y4yaemble TEpMUHBI BBOAATCS Ha TIOJMCEHCOPHOM OCHOBE, 00s13aTeNIbHA BU3YyallbHAs
HOJJEPAKKa, AITOPUTMBI padOTHI C ONPEAETICHUEM, OITIOPHBIE CXEMBI JIJIS aKTyalIn3alun
TEPMHUHOJIOTHH.

Mecto yueOHOro npeamera «MareMaTuKa» B y4eOHOM IJIaHE

B cootBerctBUM ¢ DenepasbHbIM TOCYAAPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJApTOM OCHOBHOTO 001Iero oOpa3oBaHusl y4ueOHBINM mpeamer «MaremaThka
BXOAUT B TNpeAMEeTHYI oOnacTth «Martematuka U MHOOpPMATUKa» U SBISETCS
o0si3aTeNbHBIM 11 u3ydeHus. B 5-9 kiaccax ydeOHBIM mpenmeT «MaTemaTuka
TPaJAMLIMOHHO M3Y4YaeTcs B paMKax CIEAYIOIIMX Y4eOHBIX KypcoB: B 5-6 Kiaccax —
Kypca «MaremaTtuka», B 7-9 kiaccax — KypcoB «AnreOpa» (BKJIOYasi AJEMEHTHI
CTaTUCTUKU M TeOopuu BeposTHocTeil) u «['eomerpusi». Hactosimieit mporpammoit
BBOJIUTCSI CAMOCTOSTENbHBIN Y4eOHBIH Kypc «BeposTHOCTh U CTATUCTUKAY.

OO6m1ee yucao 4acoB, PEKOMEHI0BAHHBIX JIJIsi U3YUYCHUSI MaTeMaTUKH (0a30BbIi
YpOBEHb) Ha YPOBHE OCHOBHOTO 00111er0 00pa3zoBanust MAQOY «Cpennsis mkoia NeSy,
— 952 ygaca: B 5 knacce — 170 yacoB (5 yacoB B Hejento), B 6 kinacce — 170 gacoB (5
4acoB B HeJeno0), B 7 kinacce — 204 yaca (6 yacoB B Hefeno), B 8 kiacce — 204 yaca (6
4acoB B HeJel0), B 9 kinacce — 204 vaca (6 4acoB B HEZIEIIIO).

I[Inanupyembie pe3yabTaTbl 0CBOEHUS Y4eOHOro nmpeamMera «MaremaTuka»
HA YPOBHE OCHOBHOI'0 00111er0 00pa3oBaHus

N3yuenue wmaremMaTMkd Ha ypOBHE OCHOBHOTO o00IIero o0Opa3oBaHMs
HaNpPaBIICHO Ha JAOCTIKeHHEe oOydaromumucs ¢ 3[1P TMuHOCTHBIX, METanpeIMEeTHBIX
U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIBTaTOB OCBOCHUS YUEOHOTO MpEaMETA.

JINYHOCTHBIE Ppe3yJabTaTbhl OCBOCHHS TIPOTPaMMBI IO  MaTeMaTHKE
XapaKTepU3yIOTCS:

NATPUOTHYECKOE BOCIITUTAHME:



MPOSIBJIEHUEM MHTEpPECA K MPOILJIOMY U HACTOSIIIEMY POCCHUICKON MaTeMaTUKH,
[IEHHOCTHBIM OTHOIIEHUEM K JJOCTHKEHHSIM POCCUMCKUX MaT€MaTUKOB U POCCHICKON
MaTeMaTHUYeCKOM IIKOJIbI, K UCIOJIb30BAHUIO 3TUX JIOCTUKEHUH B JAPYrMX HayKax U
NPUKJIAJHBIX cepax;

rpaxaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO OOS3aHHOCTEW TpakJaHWHA U peai3alluu €ro
npaB, MPEACTABICHUEM O MaTeMAaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3JIMYHBIX
CTPYKTYp, SIBJICHUH, MPOIEAYyp TPaKIAHCKOTO O0OImecTBa (HampuMmep, BHIOOPHI,
OTPOCHI), TOTOBHOCTHIO K OOCYXICHUIO OSTUYECKUX MPOOJEM, CBS3aHHBIX C
MPaAKTUYECKUM MPUMEHEHUEM JOCTUKEHUIM HAyKH, 0CO3HAHUEM BaKHOCTH MOPAJIHHO-
ATUYECKUX TPUHIUIIOB B ICSITEIBHOCTU YUEHOTO;

TPY10BO€ BOCIIUTAHME:

YCTAHOBKOM Ha aKTUBHOE Yy4YacTU€ B PEHICHUU MPAKTHUYECKUX 3ajad
MaTeMaTUYeCKOM HANpPaBICHHOCTH, OCO3HAHUEM BAXXHOCTH MAaTeMaTUYECKOTO
oOpa3oBaHus Ha TMPOTHKEHUU BCEW JKU3HU IS YCIEIHON mNpodecCroHaIbHOM
NESTEIPHOCTH W Pa3BUTHEM HEOOXOIMMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM WHIUBUIYAIbHONW TPACKTOPUU OOpa30BaHUSl U JKU3HEHHBIX TUIAHOB C
y4€TOM JINYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTENH;

3CTeTHYeCKOe BOCTIMTAHME:

CIIOCOOHOCTBIO K  AMOIIMOHAIILHOMY M  JCTETUYECKOMY  BOCIPHUATHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aj]ad, PEIICHHUM, pPacCyKICHUM, YMEHUIO BHJIEThH
MaTeMaTU4eCKrue 3aKOHOMEPHOCTH B UCKYCCTBE;

HEHHOCTH HAYYHOI0 MO3HAHMS:

OpUCHTAaIMe B JIEATCIIbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
MpeACTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX DPa3BUTHUSI YEJIOBEKa, MPUPOIBI U
oO1iecTBa, MOHUMAaHMEM MaTEeMaTHYECKOM Hayku Kak cdepbl dYeIoBEUeCKOU
NESITeTbHOCTH, JTAoOB €€ Pa3BUTHUs W 3HAYUMOCTH JJISl Pa3BUTHS IIMBHIM3AIINH,
OBJIaJICHUEM S3bIKOM MaT€MaTUKH W MaTeMaTU4YeCKOW KyJIbTYpOWl KaK CpeICTBOM
MO3HAHUS MHUpPA, OBJAJCHUEM TMPOCTEHIITMMU HaBBIKAMH HCCJIEI0BATEIHCKON
NEeATEIbHOCTH;

¢pusnueckoe BocnutaHue, ¢GopMHUpPOBAHHE KYJILTYPbl 310POBb U
3MOIMOHAJBLHOIO 0JIArONMOTyYHs:

TOTOBHOCTBHIO TIPUMEHSTh MaTeMaTU4YeCKHE 3HAHUS B HWHTEPECax CBOETO
3JI0pOBbsI, BEACHUS 3I0POBOT0 00pa3a ’KU3HHU (310pOBOE MUTAHKE, COATTAHCUPOBAHHBIH
peXKUM  3aHATHA W OTHBIXa, peryiaspHas  (u3uveckas  aKTHBHOCTB),
c(hopMHUPOBAHHOCTHIO HaBBIKA pedaeKcuu, MPU3HAHUEM CBOETO IMpaBa Ha OIMIMOKY U
TaKOTO K€ IIpaBa JPYyroro 4eaoBeKa;

IKOJI0THYeCcKOe BOCIIUTAHHE:

OpUEHTAIlMeH Ha MPUMEHEHUE MaTeMaTUYECKUX 3HAHUU JUIS PEIICHHS 3aJ1a4 B
001aCTH COXPAHHOCTH OKPYKAIOIIEH CpeIbl, IJIAHUPOBAHUSI TTIOCTYIIKOB M OIICHKU MX
BO3MOXKHBIX TOCIEACTBUN JJIS OKPYXKAIOMIEH Cpenbl, OCO3HAaHUEM TII00ATHHOTO
XapakTepa HKOJOTUYECKHUX MPOOJIeM U IMyTeH UX peIeHUs;

aJanTanus K M3MeHSIOIUMCS YCIOBUSM COIUAIBLHOM ¥ PUPOTHOM Cpebl:

TOTOBHOCTBHIO K JIEUCTBUSAM B YCIOBHUSIX HEONPEACIEHHOCTH, IOBBIIICHUIO
YPOBHSI CBO€l KOMIETEHTHOCTH 4Y€pe3 MPAKTHUECKYIO NIEeSITEIbHOCTh, B TOM YHUCIE



YMEHHE YUUThCS Y IPYTHX JIOEH, MPHOOpeTaTh B COBMECTHOM IEATEIbHOCTH HOBBIE
3HAHUS, HABBIKM U KOMIIETEHIIUU U3 OIbITa IPYTUX;

HEOOXOIUMOCThIO B  (POPMUPOBAHMM HOBBIX 3HAHUH, B TOM YHUCIE
dbopMynupoBaTh UACH, MOHATHUS, TUIIOTE3bI 00 OOBEKTaX U SIBICHUSX, B TOM UHCIE
paHee He HU3BECTHBIX, OCO3HaBaTh Je(PUIUTHI COOCTBEHHBIX 3HAHUU W
KOMITIETEHTHOCTEM, MJIaHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTyalldl0, BOCIHPUHUMATH
CTPECCOBYIO CHUTYyallMI0 Kak BBI30B, TpeOYIOUUl KOHTPMEp, KOPPEKTUPOBATH
MpPUHUMAEMbIe pEIICHUs W JAeUCTBUA, (HOPMYIHpPOBaTh M OLEHUBaTb PUCKU U
MOCJIEACTBUS, POPMHUPOBATH OTIBIT.

MeTtanpeaMeTHbIe Pe3yJIbTaThI:

B pe3ynbrare O0CBOECHHS MPOrpamMMbl IO MareéMaTHKe Ha YPOBHE OCHOBHOTO
oOmero obOpazoBanusi y oOyyatomerocs ¢ 3IIP  Oynyr cdopmupoBansl
METaNpeIMETHBIE PE3YJIbTaThl, XapaKTEPU3YIOIIUECS OBJIAJICHUEM YHHBEPCAIBHBIMU
MO03HABATEIHLHBIMU JIEHCTBUSMH, YHUBEPCATLHBIMU KOMMYHUKATUBHBIMU JACHCTBUSMU
U YHUBEPCAIbHBIMU PETYASTUBHBIMU JIEHCTBUSIMH.

OBaanenue YHUBEPCATbHBIMHA Y4eOHbIMU MO3HABATEIbLHBIMH
JAeHCTBUSIMU:

YCTaHAaBIMBAaTh  I[PUYUHHO-CICIACTBEHHbIE CBA3M B  XOJE  YCBOCHMS
MaTEMaTUYECKOr0 MaTepuaa;

BBISIBIIATh JAC(PUUUT JTaHHBIX, HEOOXOAMMBIX [JIsl PEUIEHUS MOCTaBJICHHON
3a/1auu;

C MOMONIbIO y4YUTENS BbIOMpATh CHOCOO pEelIeHUsT MAaTEMaTUYECKOM 3aauu
(cpaBHMBATh BO3MOYKHBIE BAPUAHTHI PEILICHUS );

OPUMEHATh M MpeoOpa3oBbIBaTh 3HAKM W CUMBOJBI B XOJAE PEIICHUS
MaTeMaTUYECKHX 3a]1ay;

YCTaHaBJIMBATh HCKOMOE U JAHHOE IPU PEIICHUN MAaTEMATUYECKOM 3a/1a4H;

MOHUMAaTh M WHTEPHPETUPOBATH MHGOPMAIMIO PA3JIUYHBIX BUIOB U (HOpM
[PEICTaBIICHNUS,

WJUTIOCTPUPOBATH PelllaeMble 3a/1a4i rpaduIeCKUMH CXEMaMU;

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

MOHUMATh U UCIOJIb30BAaTh MaTEMAaTUUECKHE CPEICTBA HATIISIAHOCTHU (Tpadukwy,
IUarpaMMbl, TaOJUIBI, CXEMbl W Jp.) Uil WUIIOCTpaIlid, WHTEPIPETAIHH,
aprymMeHTaluu.

OBiageHue  yHUBEPCAJIbHBIMH  Y4eOHbIMH  KOMMYHUKATHBHBIMH
AeHCTBUAMM:

OpraHU30BbIBaTh y4eOHOE COTPYAHMYECTBO W COBMECTHYIO IEATEIbHOCTH C
YUUTENIEM U CBEPCTHUKAMHU B MPOLECCE PEILICHUS 3aa4;

B3aMMO/ICHCTBOBATh U HAXOJIUTh OOIIIUE CIIOCOOBI paboThI; paboTaTh B TPYIIIE:
HaXOAUTh OOIlee peuieHre M pa3pemaTb KOH(IMKTHI Ha OCHOBE COTJIaCOBaHUS
MO3UIININ U Y4ETa HHTEPECOB; CIIyIIaTh MapTHEPA; (OPMYITHPOBATH, APTYMEHTUPOBATH
U OTCTanBaTh CBOE MHCHUE;

IPOrHO3UPOBATh BO3HMKHOBEHHE KOH(JIMKTOB MPU HATUYMHM PA3HBIX TOYEK
3peHus U paspeniatb KOH(IUKTHI Ha OCHOBE y4€Ta WHTEPECOB M TO3MUIMI BCeX
YYaCTHUKOB;



apryMEHTHPOBATh CBOK IMO3ULIHAK W KOOPAWHHUPOBATH €€ C MO3ULHUSIMHU
napTHEPOB B COTPYJHUYECTBE NPHU BHIPAOOTKE OOIIErO pelIeHUss B COBMECTHOMU
NEATEIIbHOCTH;

BBITNIOJIHATh CBOIO 4acTh palOThI, JOCTUTaTh KAaYeCTBEHHOTO pe3yjbTaTa H
KOOPAVUHUPOBATH CBOU JIEUCTBUS C IPYTUMH YJIEHAMH KOMAaH/IbI;

OILICHMBATh KauyeCTBO CBOETO BKJIaJa B OOLIUI TTPOTYKT.

OBJageHne YHUBEPCAIbHBIMYU YUeOHBIMH PeryJSTUBHBIMHU ACHCTBUAMM:

CTaBUThH IIETH, BHIOMpATh W CO3/1aBaTh QJITOPUTMBI IS PEUICHUS YIEOHBIX
MaTeMaTUYECKHUX MPOOIeM;

IJJAHUPOBAaTh M OCYLIECTBILATH JEATENBHOCTb, HANPABICHHYI0 HA PEIICHHE
3a/1a4 UCCIIEIOBATENIBCKOIO XapaKkTepa.

bopMyIMpOBaTh W YAEPKUBATH Yy4EeOHYIO 3a7ady, COCTaBIATh IUIAH H
MOCJIeI0BATEIbHOCTD JICHCTBUI;

OCYHIECTBJISATH KOHTPOJIb TI0 00pa3Ily U BHOCUTh HEOOXOIMMBbIE KOPPEKTUBBI;

KOHTPOJUPOBAaTh TMPOIECC W  pe3yJbTaT ydyeOHOM  MaTeMaTH4YeCKOM
NEATEIBbHOCTH,

aJICKBaTHO OIICHUBATh MPABWIHLHOCTD WJIM OUTMOOYHOCTH BBIMOJHEHUS Y4eOHOH
3a/1a4ut, €€ OOBEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BOBMOKHOCTH €€ PEIICHUS;

CIMYaTh CHOCOO NEWCTBHUS M €ro Pe3ysbTaT C 3aJaHHBIM JTAJOHOM C IIEJIbIO
0oOHapy>KEeHHsI OTKIIOHEHUH U OTIUYHM OT ITAJIOHA.

NPEABUIETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTH MPU PELICHUH Y4eOHOI
3a/1a4y;

MMOHMMATh MPUYUHBI, IO KOTOPHIM HE ObUT JOCTUTHYT TPEOyEeMbIil pe3ysbTat
NEATEeIbHOCTU, OMPEACNISITh MO3UTUBHBIE M3MEHEHUS W HaIpaBJICHUs, TpeOyrolue
nanbHeue padoThl;

PEryIrpoBaTh CIIOCOO BHIPAXKEHMS SIMOLIUK.

[IpenmeTHbIE pe3yJIBTATHI OCBOEHUS IPOrPaMMBbI [10 MATEMATUKE MPEICTABICHbI
1o rojjamM oOy4YeHHUsl B paMKax OTIENIbHBIX YU4EOHBIX KypCOB: B 5—6 Kiaccax — Kypca
«Maremaruka», B 7-9 kinaccax — KypcoB «Anreopa», «[eomerpusy», «BeposSTHOCTD U
CTaTUCTUKAY.



PABOYAA [TPOTPAMMA YUYEBHOI'O KYPCA «cMATEMATUKA». 5-6
KJIACCBI

Hean n3yyenusi yuedOHOro Kypca

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

" MNpPONOJKEHHE (POPMUPOBAHHUS OCHOBHBIX MAareéMaTWUYECKUX MOHATHH (YHCIIO,
BEJIMUMHA, TeOMeTpuUeckas ¢urypa), o0ecrneunBaronuX MPEeMCTBEHHOCTh U
NEPCIIEKTUBHOCTh MaTeMaTHUECKOTO 00pa30BaHus 00y4aroINXCs;

" pa3BUTHE WHTEJUIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEH O00ydarommxcs ¢
3I1P, no3HaBaTeabHOM aKTUBHOCTH, WCCIEN0BATENbCKAX YMEHUN, UHTEpeca K
W3Y4YECHUIO0 MaTEMAaTHKH;

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

* (popmupoBaHue (QYHKIMOHAIBHON MaTreMaTHyecKO TI'paMOTHOCTU: YMEHHUS
pacrno3HaBaTh MareMaTHUYe€CKHUE OOBEKThI B PEAJIbHBIX )KU3HEHHBIX CUTYyallUsX,
IIPUMEHATb OCBOCHHBIE YMEHUS Ul PELICHMs IPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, WHTEPIPETUPOBATh ITONYYEHHBIC pE3YNbTaThl W OLIEHUWBAaTh HMX Ha
COOTBETCTBHE MPAKTUYECKON CUTYAIUU.

OCHOBHBIE JIMHUH COJAEpPKAHUS Kypca MareMaTuku B S5—6 Kiaccax -—
apupMeTnyecKas U TeOMETpUUECKas, KOTOPbIE pa3BUBAIOTCS MapajlIEIbHO, KaX/aas B
COOTBETCTBUM C COOCTBEHHOM JIOTHKOM, OJJHAKO, HE HE3aBUCHUMO OJ[HA OT JIPYroH, a B
TECHOM KOHTaKT€ M B3aUMOAECHCTBHM. Takke B Kypce MPOUCXOIUT 3HAKOMCTBO C
AJIeMEHTaMU aireOpbl U ONMHUCATENbHON CTATUCTHKHU.

N3ydenue apudmernyeckoro marepuajga HAUMHAETCS CO CHUCTEMaTH3alluu U
Pa3BUTHS 3HAHUM O HATYpaJbHBIX YMCIAX, MOJYYEHHBIX B HavaiabHOW mikose. Ilpu
TOM COBEpIICHCTBOBAHUE BBIYMCIUTEIBHON TEXHUKH U (POPMUPOBAHUE HOBBIX
TEOPETUYECKUX 3HAHUN COYETACTCS C Pa3BUTUEM BBIYMCIUTEIBHON KYJBTYPHI, B
YACTHOCTH € OOy4YEHHEM MPOCTEHIIMM NpuéMaM MPUKHIKH U OLEHKU Pe3ylIbTaTOB
BBIYMCIICHN. MI3ydueHne HaTypalIbHbIX YUCEN ITPOI0JIKAETCA B 6 Kilacce 3HaKOMCTBOM
C HAYaJIbHBIMU MTOHATHUSIMHU TEOPHUU IEITUMOCTH.

Jpyroii KpynHblil OJ0K B cOAepKaHUH apu(PMETUUECKOU JTUHUU — 3TO JIPOOU.
Hayano u3ydenusi 0OObIKHOBEHHBIX U JIECATUYHBIX Ap0oOEi OTHECEHO K 5 kiaccy. DTo
NEPBBIM 3Tall B OCBOCHHMM APOOEH, KOrma MpOUCXOJUT 3HAKOMCTBO C OCHOBHBIMU
UAesIMHU, MOHATUAMU TeMbl. [Ipu 3TOM paccMoTpeHue OOBIKHOBEHHBIX ApoOei B
MOJIHOM 00BbEME MPEAIIECTBYET U3YUEHHUIO AECATUUYHBIX IPOOEH, YTo 11e1eco00pa3Ho
C TOYKM 3PEHUA JIOTUKU M3JIOKEHUS YUCIOBOM JIMHUM, KOTJa NpaBWia JEUCTBUU C
JIECATUUYHBIMU APOOSIMH MOKHO OOOCHOBAaTh YXE€ W3BECTHBIMU aJITOPUTMAMHU
BBIMOJIHEHUS ACHCTBUI C OOBIKHOBEHHBIMU APOOSIMU. 3HAKOMCTBO C JI€CATUYHBIMU
ApOOSIMH PacHIMPUT BO3MOXKHOCTH JJISi TOHMMAHUSA OOYYarolMMHCS MPUKIATHOTO
IIPUMEHEHUS HOBOM 3aIIMCH NPU U3YYEHUH APYTUX MIPEAMETOB U IPU IIPAKTUYECKOM
ucnonb3oBanuu. K 6 kimaccy OTHeC€H BTOpOM d3Tall B HM3yYCHUH ApOOeH, TIe
MIPOUCXOUT COBEPIICHCTBOBAHME HABBIKOB CPAaBHEHHUS M MpeoOpa3oBaHHs IpoOeid,
OCBOCHME HOBBIX BBIYHACIUTEIBHBIX AJITOPUTMOB, OTTAYMBAHNE TEXHUKHU BBIYUCIICHU,
B TOM 4YMCJI€ 3HAUEHUU BBIPAXKEHUM, COEPIKALMX U OOBIKHOBEHHBIE, U I€CATUYHbBIC



IpoOu, yCTAaHOBJICHUE CBA3EH MEXIy HUMH, paCCMOTPEHHUE MPUEMOB pElIeHUs 3a7a4
Ha Apoou. B Hauvane 6 ki1acca MPOUCXOAUT 3HAKOMCTBO C TIOHSITHEM MPOIEHTA.

Oc0OEHHOCTBIO U3YUYEHUS MOJOKUTEIBHBIX U OTPUIATEIBHBIX YUCEIT SIBIISIETCS
TO, YTO OHH TAaKKE€ MOTYT pacCMaTPUBATHCS B HECKOJIBKO ATaroB. B 6 kinacce B Hauasne
u3yuyeHust TeMbl «[10J0KUTENBHBIE U OTPULIATENIBHBIC YKCIIA» BBIACISIETCS MOATEMA
«llenple yucna», B paMKax KOTOPOW 3HAKOMCTBO C OTPHIATENBHBIMU YHCIAMHU H
JNEUCTBUSIMA C TOJIO)KUTEIBHBIMA W OTPUUATEIBbHBIMA YHCJIAMH MPOUCXOAUT Ha
OCHOBE COJEpP)KATEIBbHOTO TMOJAX0Ja. JTO TO3BOJSIET HAa JIOCTYIIHOM YpPOBHE
MTO3HAKOMHTb YYAIUXCS MPAKTUYECKH CO BCEMH OCHOBHBIMH MTOHATUSIMU TEMBI, B TOM
Yyuclie M C TpaBUJIaMU 3HAKOB TPHU BBINOJIHEHUU apu(PMETUYECKUX JEHCTBHIA.
N3yyeHue palOHaIbHBIX YUCENI HA 3TOM HE 3aKOHYMUTCSH, a OyAeT MPOAODKEHO B
Kypce anreopsl 7 Kjacca, 4To CTaHET CIEAYIOIUM MPOXOAOM BCEX MPUHLIHUITHATIBHBIX
BOITPOCOB, TEM CAMBIM pa3/ieJIEHuE TPYJHOCTEN 00JeryaeT BOCIpUsATUE MaTepraa, a
pacnpeziesieHue BO BpEMEHHU CIOCOOCTBYET MPOUYHOCTH MTPUOOPETAEMBIX HABBIKOB.

[Tpu oOyueHUM pElICHUI0 TEKCTOBBIX 3a/ad B 5—6 Kiaccax HCIOJIb3YIOTCS
apudmernueckue NpuéMsl perieHus. TekcToBble 3a7auu, peulaeMble Ipyu 0TpadboTKe
BBIYMCIINTEIBHBIX HAaBBIKOB B 5—6 KjaccaxX, pacCMaTpUBAIOTCS 3aJa4M CIIECTYHOLIUX
BUJOB: 33/Jayd Ha [JBIKEHME, HA YacTW, Ha I[OKyNKd, Ha paboTy WU
IPOU3BOJMUTEIBHOCTh, HA IPOLEHTHI, HA OTHOLIEHWS W nponopuuu. Kpome toro,
oOyuaronuecsi 3HaKOMSATCS C NMpUEMaMH pelIeHHs 3ajad 1epedbopoM BO3MOKHBIX
BApUAHTOB, yuaTcs paboTaTh ¢ HHPoOpMalei, npeacTaBIeHHON B popMe TadIuIl Uiu
JTUarpaMM.

B paboueii mporpamme mpeaycMOTpeHO (popMHupoBaHUE MPONEACBTUUECCKUX
anreOpanyeckux NpeacTaBlIeHUd. bykBa Kak CHMBOJI HEKOTOPOTO 4YHUCia B
3aBUCUMOCTH OT MAaT€MaTHYECKOTO0 KOHTEKCTa BBOJUTCS MOCTENeHHO. BykBeHHas
CUMBOJIMKA IIUPOKO UCIOJIb3YETCS MPEkKIE BCEro JUIsl 3alIMCH OOLIUX YTBEPKACHHUMN U
npeioKeHU, GopMyJl, B YaCTHOCTH JUIsl BBIYUCIICHUS] TEOMETPUUECKHUX BEJIIMYMH, B
KayeCTBE «3aMECTUTENIS» YNCIA.

B kypce «Marematukn» 5—6 KiIacCOB IpEACTaBIIEHA HArJIAIHAsI TE€OMETpPHUS,
HampaBjieHHass Ha pa3BUTHE OOpa3HOTO  MBILUICHUS, IMPOCTPAHCTBEHHOIO
BOOOpaKEHUs1, U300pa3UTENbHBIX YMEHUN. DTO BaXKHBIN 3Tall B U3yYEHUH [€OMETPHH,
KOTOPBI OCYIIECTBISIETCS Ha HAIIAIHO-IPAKTUYECKOM YpPOBHE, OIMPAETCs Ha
HarmsgHo-o0pa3Hoe  MbIIUIeHHe oOydaromuxcs. bomnbimias poiab  OTBOAMUTCS
NPAKTUYECKONM  JEATENbHOCTH,  OMNBITY,  OKCHEPUMEHTY,  MOICIUPOBAHUIO.
OOyuaromuecss 3HAKOMSTCS C T€OMETPUYECKUMH (UTypaMu Ha IUIOCKOCTH U B
IPOCTPAHCTBE, C UX MPOCTEUIIMMU KOH(MUTYpalUSIMH, ydaTcsd H300pakaTb UX Ha
HEJIMHOBAaHHOW M KJieT4aTol Oymare, pacCMaTpUBaIOT MX MpocTeilne cBoicTBa. B
npolecce U3yyeHus HarIsiIHOW FeOMETPUU 3HAHMS, MOJYyUYEHHbIE O0OYYAIOIIMMUCS B
HaYaJIbHOM IIKOJIe, CUCTEMATU3UPYIOTCA U PACIIUPSIOTCS.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

CornacHo yueOHOMYy MiaHy B 5—0 Kjaccax HM3ydaeTcsi MHTETPUPOBAHHBIN
npeamer «MaTtemaTtukay, KOTOPbIM BKJIHOYAET apU(PMETHUYECKHM MaTepuan H



HaTJISITHYIO TEOMETPHIO, a TAKKE ITPOTIEIEBTHUECKIE CBEJCHUS U3 aNreOphl, 3JIEMEHTHI
JIOTUKY ¥ Haydajga OMUCcaTebHOW CTATUCTHKH.

Y4eOHbIN TIaH Ha W3YYCHHE MAaTEMAaTHKHU B 5—0 Kilaccax OTBOJUT HE MEHEE S5
y4eOHBIX YaCOB B HEJENIO B TEUCHHE KAKJOTo rojaa oOydeHus, Bcero He MeHee 340
y4eOHBIX YacCOB.

COJEP)XAHUE YYEBHOI'O KYPCA «MATEMATUKA» (II0 TOJIAM
OBYUEHUST)

S KJIACC

HarypaJjbHble 4nciia 1 HYJIb

Hatypansnoe uwncno. Psg narypanbnbix uucen. Yucno 0. UzoOpaxenue
HATypaJbHBIX YUCEJ TOYKAMU Ha KOOPJIUHATHOM (YMCIIOBOM) MPSMOMA.

[lo3urmonHass cucrema cuucieHus. *Pumckas Hymepanus Kak IpuMep
HEMO3UIIMOHHON CUCTEMEBI cunciaenus™®!. JlecaTuunas cucTeMa CUUCIIEHHS.

CpaBHeHUE HATypaJbHBIX YHUCEJ, CPABHEHHUE HATYPAJIbHBIX YHCEN C HYJIEM.
Cnoco0bl cpaBHeHUs1. OKpyTII€HNE HATyPaTbHbBIX YUCEN.

CnoxeHre HaTypaJIbHBIX YKMCEN; CBOMCTBO HYJSl MPHU CIOXKEHUU. Bbruutanue
Kak JEeHCTBHE, 0OpaTHOE CIOKEHUIO. YMHOKEHHE HATypajbHBIX UHCEJ; CBOMCTBA
HYJISI U €IMHULIBI TIPU YMHOXKEHUU. JleneHue kak JeicTBue, 00OpaTHOE YMHOXKEHUIO.
KomnonenTsl  nelicTBuii, CBA3b  Mexnay Humu. [IpoBepka  pesynbTaTa
apudmeTrdeckoro gedcTBus. llepemecTuTenbHOE MW couyeTaTeIbHOE CBOHCTBA
(3aKOHBI) CJIOXKEHUS ¢ YMHOXXEHHUsS, *paclpeiesIuTeIbHOe CBONCTBO (3aKOH)
YMHOKEHHUST*.

Hcnonb3oBanue OykB Jyisi 0003HAYEHUS HEU3BECTHOTO KOMIIOHEHTA U 3aIHCH
CBOMCTB apu(METUUYECKUX JACHUCTBUH.

*lenutenn W KpaTHble yucia™®, pa3jokeHHe Ha MHoxurtenu. lIpocteie u
coctaBHble yncina. *IIpusnaku genumoctu Ha 2, 5, 10, 3, 9*. Jlenenue ¢ oCTaTKOM.

CreneHb C HaTypaJbHBIM IIOKa3aTelieM. 3aluCh 4YHWCIa B BHJE CYMMBbI
Pa3psIIHBIX CaracMbiX.

YucnoBoe BbIpaKeHUE. DBbplUKCIIEHHE 3HAYEHUN YHUCIOBBIX BBIPAKECHUM;
MOPANOK  BBINOJHEHUS  JOeucTBUM.  Mcmonb30BaHWME  NMpU  BBIYUCIEHUSAX
MIEPEMECTUTEIBHOTO U COYETATEIbHOIO CBOMCTB (3aKOHOB) CIIOXKEHUSI U YMHOXKECHMUS,
*pacmpeIeTuTeIHHOTO CBOMCTBA YMHOXKEHUS ™.

Jpodu

[IpencraBienne o Japobm Kak cmocoOe 3aliCH  YacTH  BEJIWYUHEL.
OObikHOBEHHBIE ApoOu. [IpaBuibHBIE W HenpaBuUibHbIE ApoOu. CMmenranHas Jpoob;
MIPEICTABJIICHUE CMEIIIAHHOM IpoOH B BHJI€ HETIPABUIILHOM IpOOU 1 BBIICIICHUE 1IETOM
YaCTH YUCJIa U3 HEMpaBWIbHOU npobu. M300paxkenne npobei TOukaMu Ha YHCIOBOU
npsiMmoii. OcHOBHOE cBOMCTBO apodu. *Cokpaienue apoOei. [Ipueaenue npodu k
HOBOMY 3HaMeHaTesto *. CpaBHeHUE TpoOeii.

CrnoxeHre M BbIUUTAHHUE JpoOeil. YMHOXKEHHUE U JIeJICHHE IpoOeii; B3auMHO-

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



oOpatHbIe npobdu. *HaxokIeHne 4acTu IeI0ro | MeJI0To Mo €ro 9acTu *,

Hecarnunas 3anuch apoOeit. IlpeacraBieHune aecATHYHOM JpoOU B BHUIE
00bIKHOBEHHOU. M300pakeHne NeCATHYHBIX ApOoOeH TOUKaMMU Ha YUCJIOBOUM MPSIMOIA.
CpaBHeHHE JECATUYHBIX APOOEH.

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

Penienne TeKCTOBBIX 3a7a4

Pemenne TekcTOBBIX 3amay  apudmMeTudyeckuMm crmocobom.  *Perienue
Joru4eckux 3aaad. Pemenue 3amgau mepeOOpOM BCEX BO3MOXKHBIX BapHAHTOB ™.
Hcrnonbs3oBaHue MPU pELIEHUU 33124 TAOJIUI U CXEM.

Pemenue 3amay, conep)kalux 3aBUCHMOCTH, CBS3BIBAIOIINE BEJIMYMHBIL:
CKOPOCTb, BpEMSI, pACCTOSIHUE; 1I€HA, KOJTUYECTBO, CTOUMOCTh. EMHUIIBI U3MEpPEHUS:
Macchl, 00BEMA, 1IEHBI, PACCTOSIHUSA, BpEMEHU, CKOPOCTU. CBSA3b MEKIY €AUHULIAMHU
U3MEPEHUS KaXK10W BEJIMYUHBI.

Pemenne oCHOBHBIX 3aj1a4 Ha pOOH.

[IpencraBienne TaHHBIX B BUJIE€ TaOJHII, CTOJIOYATHIX AHATPAMM.

Harasignas reomerpust

Harnsinaele npencraBienus o Gurypax Ha miIoCKOCTH: TOUYKa, IpsiMasi, OTPE30K,
Jy4, yroj, JJOMaHasi, MHOTOYTOJIbHUK, OKPYKHOCTb, Kpyr. Yroi. [IpsmMoi, ocTpsli,
TYHOU U pa3BEPHYTHIE YTJIbI.

JlnuHa oTpe3ka, METPUYECKUE €IUHMIIBI IIUHBL. J[JInHAa JTOMaHOM, mepuMeTp
MHOTOyTOJIbHUKA. 3MepeHre 1 MOCTPOECHUE YIIIOB C TOMOIIBIO TPAHCIIOPTHPA.

Harnsigueie mnpencraBieHuss o (Qurypax Ha TIJIOCKOCTH: MHOTOYTOJIbHUK;
MPSMOYTOJIbHUK, KBAJIpaT; TPEYTOJbHUK, *0 paBeHCTBE PUryp *.

N3o0paxxenue ¢uryp, B TOM uuclie Ha kieTdatoi Oymare. *[loctpoenue
KOH(Urypanuii U3 4dacted MpsMOil, OKPY>KHOCTH Ha HEJIMHOBAHHOW M KIIETYATOM
O6ymare®. Mcnonp30BaHKe CBOWCTB CTOPOH U YTJIOB MPSIMOYTOJIbHUKA, KBapaTa.

[Inomaas NOpPAMOYroJIbHUKA W MHOTOYTOJBHHUKOB, COCTABJIEHHBIX U3
IPSIMOYTOJILHUKOB, B TOM 4ucie (uryp, m300pakEHHBIX Ha KJeTdyaTol Oymare.
Enunuiibl n3mepeHus mioniaiau.

*Harnsansie mpeactaBiaeHus: O MPOCTPAHCTBEHHBIX (PUTypax: MPSIMOYTOIbHBIN
napajuiesienunes, KyO, MHOTOTPaHHHKHU. N3o6pakenue POCTENIINX
MHOTOTpaHHUKOB. Pa3BépTku kyOa u mapamienenumnena. Co3maHue MoJenen
MHOTOI'PaHHUKOB (M3 OyMaru, NpOBOJIOKH, IJIACTUIIMHA U JIp.)*.

*OO0bEM TPAMOYTOJIBHOIO Mapajienenumnena, kyba. EnuHuiel u3MepeHus
o0BbéMa *.

6 KIIACC

HarypaabHblie yucia

Apudmernueckre IEUCTBHSI C MHOTO3HAYHBIMU HATypalbHBIMU YHCIIAMHU.
YuciioBble BRIpAKEHUS, MOPSAOK ACUCTBUI, UCIOJIb30BaHUe CKOOOK. Mcnonb30Banue
IIPU BBIYKUCIICHUAX IEPEMECTUTEIBHOIO U COYETATENIBHOIO CBOMCTB CIIOXKEHUSA U
YMHOXEHHS,  *paclpelesuTeNbHOIO  CBOMCTBA  yMHOXEHM.™  OKpyrieHue
HATypAJIbHBIX YUCEIL.



Jlenutenu v KpaTHbIE Ynclia; *HAUOOMBITNI OOITUI AENIUTETh U HAaUMEHBIIIEe
oO1ee kpaTHoe. [lenruMocTh cyMMBI U pou3BeneHus *. Jlenenue ¢ OCTaTKOM.

Jpodu

OObIKHOBEHHAs1 JApOOb, OCHOBHOE CBOMCTBO JpOOM, COKpaIleHHE IpOOCH.
CpaBHeHMe U yrnopsiiouuBaHue ApooOeil. Pemenue 3amay Ha HaXOXJACHUE YACTH OT
[EeJIoro M I1eJIoro mo ero 4actu. JlpoOHOoe 4YHuCIO Kak pe3yibTaT JeNICHUs.
[IpeacraBienue necATUYHON OpoOU B BHUJE OOBIKHOBEHHOW APOOM U BO3MOMXKHOCTD
npecTaBiIeHUs] OOBIKHOBEHHOM NpoOu B BUAE AecATUYHOU. JlecaTuuHbie apodu u
MeTpuuecKas cucrema mep. ApupMeTHUecKre NeUCTBUS U YUCIIOBBIE BBIPAXKECHUS C
OOBIKHOBEHHBIMU U JAECCATUYHBIMU JPOOSMHU.

OtHomenue. J[leneHne B JaHHOM OTHOIIEHHMU. *Macmrad™, MOpomopuus.
[IprMmeHnenre mponopuyii py PEeIICHUH 3a1a4.

[lonsiTue npoueHTta. BeruuciieHne npoueHTa OT BETUYUHBI U BETUYUHBI 110 €€
OpOLEHTY. BrlpaxkeHne NpPOLEHTOB AECATHUUHBIMM ApodOsimu. Permenue 3amau Ha
IPOLIEHTHI. BripaXkeHne OTHOIEHUS BEIMYHH B IIPOLEHTAX.

ITos10:kMTENBHBIEC M OTPHIATEIBHbIC YHCJIA

[TonoxurensHble U OTpuLarenbHble yucna. Llenable uncna. *Mopyne uucna,
reoMeTpuyeckas HHTeprnpeTanus Moxayis uyucna*. HM3o0paxeHue uucen Ha
KOOPJIMHATHOM NpsiMO. *UnCI0BBIE TPOMEKYTKH *,

CpaBHeHue uMcen. Apu@MmeTHyecKue JEHCTBUS C TOJOKUTEIbHBIMU U
OTPULIATETLHBIMU YHCIIAMHU.

[IpssMoyroJibHAs cucTeMa KOOpPAMHAT Ha IUIOCKOCTH. KoopawHatel TOYKHM Ha
IJIOCKOCTH, adciucca u opauHarta. Iloctpoenue Touek U Guryp Ha KOOpPAMHATHOM
IJIOCKOCTH.

BykBeHHbIEe BbIpaKEeHUS

[IpumeHeHue OyKB sl 3alIUCU MAaTEMATUYECKUX BBIPAKEHUHN U MPEIIIOKEHUH.
CpoiictBa apudmeTnueckux nedcTBUid. *BykBeHHBIE BBIpAKEHUS W UYHCIOBBIC
NOJICTAHOBKHU.* ByKBEHHbIE pPaBEHCTBA, HAXO0XKJIEHUE HEU3BECTHOTO KOMIIOHEHTA.
dopMmyibl; GopMyIbl IEPUMETPA U TUIONIAIN MPSAMOYTOJIbHHUKA, KBaaparTa, *00béma
napajijiesienunena u kyoa®*.

PemieHne TeKCTOBBIX 33124

Pemenue TekcTOBBIX 3amady  apudMeTHYECKUM crocoboM. *Perenue
JOTHYecKHX 3ajad. Perenue 3aa4 nepedopoM BceX BO3MOMXKHBIX BApPUAHTOB. *

Pemienne 3amau, conepKamux 3aBUCUMOCTH, CBSI3bIBAIOIIMX BEJIUYHMHBI:
CKOpOCTb, BPEMSI, PACCTOSIHUE; LIEHA, KOJUYECTBO, CTOUMOCTb; ITPOU3BOIUTEIBHOCTD,
BpeMsi, 00b€M paboThl. EQuHUIBI M3MepeHus: Macchbl, CTOMMOCTH; PaCCTOSHUA,
BpEMEHH, CKOPOCTU. CB3b MEXKy €IMHULIAMHA U3MEPEHUS KaXK0i BEJIMYUHBI.

Pewienne 3amay, CBA3aHHBIX C OTHOLIEHUEM, TPONOPLUHOHAIIBHOCTBIO BEJIMYHH,
POLIEHTaMU; PEIIEHUE OCHOBHBIX 337a4 Ha JPOOU U MPOLEHTHI.

*O11eHKa ¥ TIPUKUKA, OKPYTJICHHE pe3yibTaTa ™,

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

[IpencraBienre AaHHBIX C TMOMOLIbI0 Tabnuu W auarpamm. CronOuaTbie
JUarpaMMbl: YTEHUE U MIOCTPOECHHE. UTEHHE KPYTOBBIX IHAarpamM.

Harasgnas reomerpus

Harnsigasie npeacrasienus o Gurypax Ha IMI0CKOCTH: TOUKa, MpsiMasi, OTPE30K,



7y, yroJ, JOMaHas, MHOTOYTOJIbHUK, YEeThIPEXYTOJIbHHUK, TPEYTOJIbHUK, OKPY>KHOCTD,
KpYT.

*B3zauMHOE pacrnojoKeHUE [BYX MPSAMBIX Ha IUIOCKOCTH, IapaljiesIbHbIE
npsMble, MEPHNEHAUKYJSpHbIE NpsMble™. M3MepeHue pacCTOSHMUNA: MEXAYy ABYMs
TOYKAaMHM, OT TOUKH JI0 NIPSIMOM; JUIMHA MapIIpyTa Ha KBaJpaTHOU CETKE.

W3mepeHne U TNOCTPOEHHE YIJIOB C MOMOULIbIO TpaHcrmopTupa. Bumsl
TPEYTOJIbHUKOB: OCTPOYTOJIbHBIM, IPSIMOYTOJIbHBIH, TYIOYTOJIbHBIH;
paBHOOCIPEHHBIH, PABHOCTOPOHHUM. YeTpIpEXyTONBHUK, IIPUMEPBHI
YeThIPEXYTONbHUKOB. [IpSAMOYTONbHUK, KBaJpaT: HCIOIb30BAaHHE CBOMCTB CTOPOH,
yriaoB, auaronaneil. *M3o0paxeHune reomeTpuiyeckux GUTYp Ha HEIMHOBAHHOM
Oymare ¢ WCIOJIb30BAaHUEM IUPKYJS, JIMHEHKH, YroJbHUKA, TpaHCIOpTUpa ™.
[locTpoeHus Ha kiieTyaTon Oymare.

[Tepumerp MHOTOYTONMBHUKA. [TOHATHE TIIOIAAN (PUTYPBI; €AUHHUIIB HU3MEPEHUS
wiomaau. [Tpubmxkénnoe usmepenue mioniaau Guryp, B TOM 4ucie Ha KBaJpaTHON
cetke. * [IpuOmmk€HHOE U3MEpEHNE AITMHBI OKPYKHOCTH, IUIOIAAN Kpyra ™.

*CUMMeTpusi: LEHTpajbHas, OceBas M 3epkanbHas cuMmmerpuu. IloctpoeHue
CUMMETPUYHBIX PUTYD *.

*Harnsanele npeacTaBieHns 0 MPOCTPAHCTBEHHBIX (pUrypax: napasuieienune],
KyO, npusma, NUpaMH]a, KOHYC, UWIMHIAp, wwap u cdepa. HM3o0paxeHue
OPOCTPaHCTBEHHBIX (Quryp. Ilpumepsl pa3BEPTOK MHOTOTPaHHUKOB, IWJIMHAPA U
koHyca. Co3znaHue Mojeseil mpOCTPaHCTBEHHBIX (Guryp (u3 Oymaru, HpOBOJIOKH,
MJIACTUIIMHA U JIP.).

[Tonarue oO0BEMa; eauHUIBI U3MEpeHUs: 00bémMa. OO0BEM MPAMOYTOJBHOTO
napauienenuneaa, kyoa*.

IUNTAHUPYEMBIE TTPEJIMETHBIE PE3VYJIbTATBI OCBOEHU A [TPOI'PAMMBI
YUYEBHOI'O KYPCA «MATEMATHUKAY.

OcBoenne yyebHOTO Kypca «Marematuka» B 5—6 Kiaccax OCHOBHOM IIKOJIBI
JOJDKHO o0ecrneynBaTh JOCTHKEHUE CIEAYIONIUX MPEIMETHBIX 00pa30BaTebHBIX
pPE3yNbTATOB:

5 KUIIACC

Yuc/ia ¥ BBIYUCICHUSA

OpueHTUpPOBATHCS B MOHATHUAX U ONEPUPOBATH HA 0A30BOM YPOBHE TEPMHUHAMH,
CBSI3aHHBIMH C HaTypaJIbHBIMHU YU CIaMU, OOBIKHOBEHHBIMU U JECATUYHBIMU JPOOSIMHU.

CpaBHUBATH U YIOPSIA0UYUBATH HATYpAJIbHBIC YUCIIA, CPABHUBATH B MPOCTEUIIINX
ClTy4asix OOBIKHOBEHHBIE JPOOH, JECATUUHBIE TPOOH.

CoOTHOCUTH TOUKY Ha KOOPJIMHATHOMW (UUCIIOBOM ) MPSIMOU ¢ COOTBETCTBYIOLIUM
el YUCJIOM M U300pakaTh HATYpaIbHBIC YHCIIa TOYKAMU Ha KOOPIMHATHOM (UM CIIOBOIN)
PAMOM.

BeimonHATh  apudMeTHUECKUE JEHCTBUS C HATYPAIbHBIMA YHUCIAMH, C
OOBIKHOBEHHBIMHU JIPOOSIMU B MPOCTEUIIINX CITyUasX.

BBINONHATH NPOBEPKY, MPUKUIKY PE3YIIBTATA BHIUNCICHHN.

OKpyIJISITh HATypaJIbHBIE YHUCIIA.



PemeHne TekCcTOBBIX 32124

Pemate TekcToBBIE 3amauM apu(METUYECKUM CIOCOOOM U C MOMOIIBIO
OpraHM30BaHHOTO KOHEYHOIro Iepedopa BCEX BO3MOXHBIX BapHaHTOB (Mpu
HEO0OXOIUMOCTH C HAPABJISIFOIIECH MTOMOIIBIO).

Pemate 3amauu, cojaepxkamiye 3aBHCHUMOCTH, CBS3bIBAIOIINE BEJIMYMHBIL:
CKOPOCTb, BpEMs, PaCCTOSIHUE; 1IeHa, KOJIMYECTBO, CTOUMOCTH (TIPU HEOOXOIMMOCTH C
UCIOJIb30BAHUEM CITPABOYHON MH(MOPMAITIN).

Hcrnonb30BaTh KpaTKUE 3alMCH, CXEMbI, TaOIUIbI, 0003HAYEHUS [IPU PELICHUU
3az1ay.

[Tonb30BaTHCS OCHOBHBIMM €IMHULIAMH W3MEPEHUS: 1IEHbI, MACChl; PACCTOSHUSA,
BPEMEHH, CKOPOCTH; BBIpa)KaTh OJHHM €IUHUIIBI BEJIMYUHBI 4Yepe3 apyrue (mpu
HEOOXOJIMMOCTH C ONIOPOM Ha CIIPABOYHYIO MH(OPMAILIHIO).

N3Bnekats uH(OpMaIMIO, MPEJICTABICHHYI0 B Tabiuile, Ha CTOJIOYaTOM
auarpamme, HHTEPIPETUPOBATh MPEICTABICHHBIE JaHHBIE, UCTIOIb30BaTh JAHHBIE TPU
pelIeHnH 3aa4.

Harasignas reomerpust

[Tonp30BaThCA F€OMETPUUYECKUMU MOHATHUSAMU: TOYKA, MpsAMasi, OTPE30K, JIyY,
yTOJI, MHOTOYTOJIBHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTh NpUMEpPHl OOBEKTOB OKPYKAIOIIETO MHUpa, HMEIONUX (QopMy
U3YYCHHBIX TEOMETPUIECKUX PUTYD.

Hcnonb30BaTh TEPMUHOJIOTHIO, TP HEOOXOIMMOCTU IO BHU3YaJbHOM OINOpE,
CBSI3aHHYIO C yIJIaMH: BEpIIHMHA, CTOPOHA; C MHOTOYTOJIbHUKAMU: YroJl, BEpIlHHA,
CTOpPOHA, TUaroHajb; C OKPY>KHOCTBIO: pauycC, TUaMeTp, LICHTP.

N3o0paxkath M3ydeHHBIE TreoMeTpuueckue (Urypbl Ha HEJTWHOBAHHOW W
KJIETYaTOM Oymare ¢ MOMOIIbIO UPKYJIS U IUHEUKHU (ITOCIE COBMECTHOTO aHAIN3a).

HaxoauTh AJMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHUEM C IMOMOIIbIO
JUHEWKU, CTPOUTh OTPE3KU 3aJaHHOW [JIMHBI; CTPOUTHh OKPYKHOCTh 33JIaHHOTO
panuyca.

Hcnonb30BaTh CBOMCTBA CTOPOH M YIJIOB MPAMOYTOJIbHUKA, KBaJpaTa sl UX
MOCTPOCHMUS], BEBIYUCIICHUS TJIOIIAIN U IEPUMETPA.

Beruucnsates mepuMmeTp H  IUIONIAAb KBajapaTa, MNPsIMOYTOJIbHUKA, (QUTyp,
COCTABJICHHBIX W3 MPSIMOYTOJbHUKOB, B TOM 4YHcCIEe (GUTYp, HU300paKEHHBIX Ha
KJIeT4aToi Oymare.

[Tonp30BaThC OCHOBHBIMU METPUUECKUMH €IUHHUIIAMU W3MEPEHUS JJIUHBI,
TJIOIA TN, BRIPAXKATh OJHU €AMHUIIBI BETMYMHBI yepe3 Apyrue (Ipu HEOOX0IUMOCTH C
OTIOPOM Ha CIPaABOYHYIO0 HH(POPMAITHUIO).

Pacno3naBath napauienenumne, Ky0, UCIIOJIb30BaTh TEPMHUHOJIOTHIO: BEPIIIUHA,
pedpo rpaHb, U3MEPEHUS;, HAXOIUTh U3MEPEHUS Mapalljieenumnena, Kyoa.

Breruncnare 00bEM KybOa, Mmapaijesnenurena mo 3aJaHHbIM H3MEPEeHHUSIM (C
OTIOPOM Ha AJITOPUTM Yy4YEOHBIX ACHCTBUI), MOJH30BATHCA EAMHUIIAMU H3MEPEHUS
o0BEMma.

Pemiath HecOXXHBIE 3aJa4yd Ha HM3MEPEHHE TE€OMETPUYECKUX BEJIWYUH B
MPAKTUUYECKUX CUTyalusxX (Ipu HEOOXOIUMOCTHU C BU3YAJIBLHOH OIOPOii).



6 KIIACC

Yucaa v BIYMCICHUA

OpueHTHPOBATHCS B MOHATHUSAX U ONIEPUPOBATH HA 0230BOM YPOBHE TEPMHUHAMH,
CBSI3aHHBIMHM C PA3TUYHBIMU BHJIAMHM YHCEJI M CIOCOOAMM WX 3aMKCH, NEPEXOIUTh
(ecnu 3TO BO3MOKHO) OT OJAHOM (POPMBI 3aMHMCH YHCIIA K APYTOil.

CpaBHUBATh U YHNOPSJOYMBATH 1IEJIbIE YKCIIA, OOBIKHOBEHHBIC U JIECSITUYHBIC
IpoOu, CpaBHUBATH YHCJIa OJTHOTO U Pa3HBIX 3HAKOB.

BrimoHITh apudMeTHIecKre IeHCTBHS C HATypaIbHBIMH U IIEJIBIMUA YHCIIAMH,
OOBIKHOBEHHBIMHU U JCCATUIHBIMU JIPOOSMH, TTOTOKUTEITHHBIMA U OTPHUIATEIBHBIMA
YUCIIaMH.

BbIYuCIISITh 3HaU€HUS YUCTOBBIX BHIPAXKEHUH, BBITIOIHATD MPUKUAKY U OILICHKY
pe3yibTaTa BBIUYMCICHUMN; BBITIOJHATH MPEOOpa30OBaHUs YHCIOBBIX BBIPAKEHUN Ha
OCHOBE CBOMCTB apu(PMETHUECKUX JICHCTBUM.

CoOTHOCUTH TOUYKY Ha KOOPAMHATHOM MPSIMOM C COOTBETCTBYIOIINM €l YHCIOM
U N300pakaTh YKCJIa TOYKAMU Ha KOOPJUHATHOM MPSIMOMN, HAXOUTh MOTYJb YHCTIA.

COOTHOCUTH TOYKH B IPSMOYTOJBHOM CHUCTEME KOOPAHMHAT C KOOpAMHATaAMU
3TOW TOYKH.

OKpyrJisITh LI€JIbIE 4Yuclia U JAECATUYHBIE JpoOu (Mo oOpasily), HaXOIuThb
MPUOJIMKEHUS YUCEI.

YucsoBble 1 OyKBEeHHbIE BHIPAKEHUSA

OpueHTUpPOBATHCS B MOHATHUSAX U ONIEPUPOBATH HA 0A30BOM YPOBHE TEPMUHAMH,
CBSI3aHHBIMH C 3aIMChIO CTETICHU YMCIia, HAXOAUTh KBAJIpaT U KyO YuCia, BBIYUCIATD
3HAYEHUS MPOCTEHUIINX YUCIIOBBIX BBIPAXKEHUHN, COIEPKAILUX CTEIICHH.

[Tonb3oBaThCA MpHU3HAKAMHU JIETUMOCTH (IIPU HEOOXOJUMOCTH C OMOpPON Ha
ITOPUTM TMPABUJIA), PACKIIAILIBATh HATYpAIbHBIC YHCIIA HA MPOCTHIC MHOKHUTEIIH.

*[Tonb3oBaTbcst MacITaboM *, COCTABIISATH IPOMOPITAU M OTHOIIIECHUSI.

Hcnonb3oBaTh OyKBBI JJi1 0003HAYEHUS YMCEI MPU 3alKUCA MATEMATUYECKUX
BBIPDOKCHUN, HAXOAUTh 3HAYCHHS OYKBEHHBIX  BBIPOXKECHHM,  OCYIIECTBIISS
HE0OXOIUMbIE TIOJICTAHOBKH M TPeoOpa3oBaHus (C OMOPOM HAa aNrOpUTM y4eOHBIX
NEeNUCTBUIN).

Haxonuts HEen3BECTHBI KOMIIOHEHT PABEHCTBA.

Penienne TeKCTOBBIX 3a7a4

Pemiath MHOTOIIArOBBIE TEKCTOBBIC 3a7a4y apuU(PMETUUECKHUM CIIOCOOOM C
OIIOPO¥ Ha BOIPOCHBIN IUIAH.

Pemats MIPOCTENIINE 3a7a4u, CBSI3aHHBIC C OTHOILICHUEM,
MPONOPLHHUOHAIBHOCTHIO BEJIMYMH, MPOIEHTAMH; PENIaTh TPU OCHOBHBIE 33/1aud Ha
JPOOH ¥ TIPOIEHTHI.

Pemlats 3amauu, cojepKallle 3aBUCHMOCTH, CBS3BIBAIOIINE BEIUYUHBIL:
CKOPOCTb, BpEMsl, paCCTOSIHUE, 1I€HA, KOJTUYECTBO, CTOUMOCTh; IPOU3BOAUTEIBHOCTD,
BpeMs, 00bEMa pabOThI, UCTIOIBL3YS apUPMETHIECKUE JEHCTBUS, OIICHKY, PUKHUJKY;
MOJIb30BAaThCS €UHUIIAMU U3MEPEHUS COOTBETCTBYIOIIUX BETUYHUH.

CocTaBnsiTh OyKBEHHBIE BHIPAXKECHHS TI0 YCJIOBHIO 33/1a4U MOCJIE COBMECTHOTO
aHanu3a.

W3BnekaTs uHGOpMAIUIO, TPEACTABICHHYI0 B Ta0iMIaX, Ha JIMHEWHOM,



CTOJIOYATOM WJIM KPYroBOM JuarpaMmax, HHTEPHPETUPOBATH MPE/ICTABICHHBIC
JIAHHBIEC; UCIIOJIb30BaTh JAHHBIC ITPU PEIICHUU 33/1a4.

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

Harasgnas reomerpus

[IpuBoauTh NpUMEpPHl OOBEKTOB OKPYKAIOIIETO MHUpPA, HMEIUX GopMy
U3YYCHHBIX TC€OMETPUYECKHUX IUJIOCKUX U MPOCTPAHCTBEHHBIX (UTYp, MPUMEPHI
PaBHBIX U CHMMETPUYHBIX (DUTYP.

N300pakath ¢ MOMOIIBIO ITUPKYJIS, TMHEHKH, TPAHCTIOPTUPA HA HETMHOBAHHOMN
Y KJIETYaTOM Oymare n3y4eHHbIC TUIOCKHE T€OMETPUIeCKre GUTYPHI M KOHPUTYpaIuH,
CUMMETPUYHBIC (DUTYPHI.

NMeTh mpencTaBlieHHE O TEOMETPUYECKUX IMOHATHUSX: PaBEHCTBO (uryp,
CUMMETPUSI, OCb CAMMETPHUHU, LIEHTP CUMMETPUH.

HaxoauTe BETUYMHBI YTJIOB U3MEPEHUEM C OMOIIBIO TPAHCIIOPTHUPA, CTPOUTD
YIJIbl 33JaHHOM BEJIMYMHBI, MOJB30BATHCSA MPH PEIICHUU 3a]ay TpadyCHON Mepou
YTJIOB; Paclo3HaBaTh HA YEPTEKAX OCTPBINA, MPAMOM, pa3BEPHYTHIN U TYIION YTJIBIL.

Bbluncnare MIMHY JOMaHOM, MNEPUMETP MHOTOYTOJIbHUKA, MOJIb30BaThCs
€IUHULIAMU U3MEPEHUS JUIMHBI, BBIPAXKATh OJIHA €IUHUIBI U3MEPEHHUS JJIMHBI YEPE3
Ipyrue.

HaxoauTp, UCTONb3ysl YEPTEKHBIE NHCTPYMEHTHI, PACCTOSIHUS: MEXKIY JIBYMSI
TOYKaMH, OT TOUYKHU JI0 MPsIMOH, IJIMHY MTyTH HA KBAJIPaTHOM CETKeE.

Beruucnares  miomanas  (GUryp, COCTAaBJICHHBIX U3  MPSIMOYTOJIBHUKOB,
HCIIOJIb30BaTh pa30MeHNEe Ha MPSIMOYTOJIbHUKY, HAa PaBHbIE (PUTYPHI, TOCTPAaUBAHUE JI0
MPSIMOYTOJIbHUKA; TOJIb30BAThCSI OCHOBHBIMU E€MHUIIAMU HW3MEPEHUs TUIONIAIH;
BBIpakaTh OJIHU €IMHUIIBI U3MEPEHUS IO uepe3 apyrue (Ipu HeoOXOAUMOCTH C
OTIOPOM Ha CIPABOYHYIO0 HUH(POPMAITHUIO).

Pacro3naBaTh Ha MOJAENAX M M300pPKEHUSIX TUPAMHUAY, KOHYC, MMJIMHID,
UCIIOJIb30BaTh TEPMHUHOJIOTHIO: BEPIIIMHA, peOpo, TpaHb, OCHOBAHUE, pa3BEPTKA.

N3006pakath Ha KJIeT4aTOM Oymare MpsMOYTOJIbHBIN MapajuieIenuneI.

Boraucisate 00b€M MpSIMOYTOJIBHOTO TMapajuieienuneaa, Kyoa, mojlb30BaThCs
OCHOBHBIMU €IMHUIIAMH U3MEPEHUS 00BhEMA; BBIpAXKATh OAHHU €IWHUIII N3MEPEHUS
o0BbéMa yepe3 apyrue (C ormopoil Ha CIIPaBOYHYI0 HH(POPMAIIHIO).

Pemiath HecHOXHbBIE 3a7aull Ha HAXOXKJICHHE T'€OMETPUUYECKUX BEIUYUH B
NPaKTUYECKUX CUTyalUsiX (Ip1 HEOOXOAUMOCTH C BU3yaJIbHOW OTIOPOHA).

PABOYAS ITPOTPAMMA YUEBHOI'O KYPCA «AJITEBPA». 7-9
KJIACCBbI
Hesu n3yyeHust yueOHOTo Kypca

Anrebpa sABIsS€TCS OJHHUM U3 OINOPHBIX KypCOB OCHOBHOM IIKOJBI: OHA
o0ecrieunBaeT H3Y4YCHHE IPYTHX AMCLUUIUIMH, KaK €CTECTBEHHOHAYYHOTO, TaK M
TYMaHUTApHOTO IUKJIOB, €€ OCBOEHUE HEOOXO0IMMO ISl TPOJOJHKEHUSI 00pa30BaHUs U
B TOBCEAHEBHOW XM3HU. Pa3zButue y 0O0y4aroluxcs Hay4dHbIX MPEICTaBICHUN O
IIPOUCXOKICHUN
U CYIIHOCTH ajnreOpanyeckux aOCTpaKIMi, cocode OTpa)XKeHHsT MaTeMaTU4eCKOU



HAyKOW SIBJICHUH W TPOLECCOB B MNPUPOJE U OOLIECTBE, PO MATEMATHUECKOTO
MOJIEJIMPOBAHUSI B HAYYHOM MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO
HAyYHOTO MHUPOBO33PEHUS U KAYECTB MBIILJICHUS, HEOOXOAUMBIX JIJISl aalTalliyd B
coBpeMeHHOM IH(poBoM obmiecTBe. M3ydeHne anreOpbl €CTECTBEHHBIM 00pa3oM
o0OecrieunBaeT  pa3BUTUE  yMEHUA  HaOm0AaTh,  CpaBHMBATh,  HAXOJUTh
3aKOHOMEPHOCTH, TpedyeT KPUTUYHOCTH MBIIILJICHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATH CBOM JIEUCTBHS U BBIBOABI, (HOPMYIUPOBATH
yrBepxkaeHus. OcBoeHHE Kypca anreOpbl 0oOecleyuBaeT pa3BUTHE JIOTHYECKOTO
MBIIUICHUSI OOYYarOUIMXCS: OHM MCIOJIB3YIOT JICAYKTUBHBIE U HWHIYKTHUBHBIC
paccyxeHus, o0OOIIeHHEe W KOHKPETH3allMio, aOCTparupoBaHHE U aAHAJIOTHIO.
OOyuenne anreOpe mpeArnojaraeT 3HAYUTEIBHBIM O0BEM CaMOCTOATEIHHOU
NEATENbHOCTH  OOYy4YaloIIMXCA, [O3TOMY CAMOCTOSTEIBHOE pEIICHHE 3ajad
€CTECTBEHHBIM 00pa3oM SBISETCA pealu3alell AedaTeIbHOCTHOrO IMPUHIINIA
00yueHus.

B crpykrype mnporpamMmbl yd4eOHOTO Kypca «Airedpa» OCHOBHOM IIKOJIBI
OCHOBHOE MECTO 3aHUMAIOT COJEPKATEIbHO-METOANYECKUE nuHuu: «YUucna u
BBIUHCIICHUSY; «ANreOpandyeckue BBIPAKECHUS»; «YpaBHEHUS U HEPABEHCTBAY;
«Dynkum». Kaxaas u3 aTux cogepkarelbHO-METOANYECKAX JTMHUN Pa3BUBACTCS Ha
NPOTSHKEHUU TPEX JIET M3YyUYEHHUS Kypca, €CTECTBEHHBIM 00pa3oM MepervieTasch U
B3aMMOJICUCTBYS C JPYTUMH €ro JUHUSMU. B Xoje m3ydeHus kypca oOydaroumumes
MIPUXOJUTCS JIOTUUECKU paccykaaTh, HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHbBIN
A3bIK. B CBSI3M € 3TUM LI€1ec000pa3HO BKIIOUYHUTH B IPOrpaMMy HEKOTOPBIE OCHOBBI
JIOTUKH, TPOHU3BIBAIOIINE BCE OCHOBHBIE Pa3/ieNibl MATEMAaTUYECKOTO 00pa30BaHus U
CHOCOOCTBYIOLIME  OBJAJICHUIO  OOY4YalIIUMHCS  OCHOB  YHHBEPCAJIBHOIO
MaTeMaTUYEeCKOro si3blka. TakuM 00pa3oM, MOKHO YTBEPKIATh, UTO COAEPKATEIBHOM
U CTPYKTYPHOM OCOOEHHOCTBIO Kypca «Aisre0pay» sBISETCS €ro MHTETPUPOBAHHBIN
Xapaxrep.

Conepxanue nuHUM «Yucna W BBIYUCIEHUS» CIYKUT OCHOBOW st
JaNbHEHUIIEr0 M3y4yeHUs MaTEeMaTHUKH, CIIOCOOCTBYET PAa3BUTHIO Y OOyUYarOIIHUXCS
JIOTUYECKOTO MBINUICHUS, (POPMUPOBAHUIO YMEHHUS TOJIb30BATHCS AJITOPUTMAMHU, a
TaK)Ke TMPUOOPETCHUIO MPAKTUYECKUX HABBIKOB, HEOOXOMUMBIX ISl TTOBCEAHEBHOM
AKU3HU. Pa3BUTHE MOHATHS O YHUCIIE B OCHOBHOM IIKOJIE CBSI3aHO C PAllMOHAJIbHBIMU U
HUppAMOHATFHBIMU YKCIIaMi, (OPMHUPOBAHUEM TPEACTABICHUN O JCHUCTBUTEIHHOM
yuclie. 3aBepIilieHre OCBOCHUS YHCIOBOM JIMHUM OTHECEHO K CTapIlieMy 3BeHY 0OIIero
o0pa3oBaHUs.

Conepxxanue ABYX anreOpandecKux JIMHUN — « AreOpandeckue BEIpaKEHUsD U
«YpaBHEHHsI W HEPABEHCTBA» CHOCOOCTBYET (OPMUPOBAHUIO Yy OOyYaIOIIUXCA
MaTEMaTUYECKOro armapara, HeOoOXOIMMOIO [JIsi pEIIeHHs] 3aJad MaTeMaTUKH,
CMEXHBIX TIPEAMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3aJ1ady. B OCHOBHOW IIKOJIE
y4eOHBI MaTepuana TPYNIUPYeTCs BOKPYT pallMOHAIBHBIX BBIpaXEeHHH. Anredpa
JEMOHCTPUPYET 3HAUCHUE MATEMATUKH KakK sI3bIKa ISl IOCTPOCHUSI MAaTEMAaTUUECKUX
MOJIeJIC, OMUCAHUs MPOIECCOB U SIBIICHUW peadbHOTro Mupa. B 3amaunm oOyueHus
anreOpe BXOIAT TaKXKe JaTbHEHUINIEe pa3BUTHE aNTOPUTMUYECKOTO MBIIUICHUS,
HEO0OXOAMMOTr0, B YaCTHOCTH, IIJII OCBOCHHUS Kypca MH(POPMATHUKH, W OBJIAJICHUC
HaBBIKAMH JISTyKTUBHBIX paccykaeHuil. [[peoOpasoBaHne CMMBOJIBHBIX (DOPM BHOCHT



CBOM cmeuu(puUecKuii BKJIaJ B PpPa3BUTHE BOOOPAKEHHUS, CHOCOOHOCTEH K
MaTeMaTH4eCKOMY TBOPYECTRBY.

Conepxxanue (yHKIMOHAIBHO-TpapUUECKOl JTUHUM HALEIEHO Ha IMOJyuyeHUe
IIKOJbHUKAMHU 3HAHUN O (YHKIMAX KaK BaKHEHIIEH MaTeMaTHYecKOW MoJenu s
ONMCAHMS M WUCCIEN0BAaHMS Pa3HO-00pa3HBIX IMPOIECCOB U SIBICHUN B MPHPOJIE U
obmiecTBe. V3ydyeHne 3TOro Marepuana CIOCOOCTBYET Pa3BUTHIO y OOyYaromuxcs
YMEHHSI HCIIOIb30BaTh PA3IUYHbBIC BBIPA3UTEIbHBIC CPEJCTBA SI3bIKA MATEMATHUKH —
CIIOBECHBIC, CHUMBOJIMYECKHE, Tpaduueckue, BHOCHT BKJIag B (OpMHUPOBaAHUE
MPE/ICTAaBICHUI O POJIM MAaTEMATUKH B PA3BUTUU [TUBUIM3AIMHI U KYJIbTYPBI.

MecTo yueOHOro Kypca B y4eOHOM IJIaHE

CornacHo yuyeOHOMY IUIaHy B 7-9 Kiaccax u3ydaercs Y4yeOHbBIH Kypce
«Auredpa», KOTOpBIM BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3leibl COACPHKAHUS:
«Uucna ¥ BBIUMCIHEHUS», «ANTeOpaudyecKkue BbIPAKEHHS», «YpaBHEHUS U
HEPABECHCTBA», «ODYHKIIUN.

VY4eOHbIN IJIaH Ha HU3y4deHue anreOpel B 7-9 kinaccax OTBOAUT HE MeHee 3
y4eOHBIX YacOB B HEJEII0 B TEUECHHUE KaXKJOro rojaa oOy4yeHHs, BCEro 3a TpU roaa
00yueHust — He MeHee 306 yueOHBIX YacoB.

COAEPXAHUE YUEBHOI'O KYPCA «AJIT'EBPA» (I10 TOAAM OBYUEHNM )
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Jpobu OOBIKHOBEHHbIE W JECATUYHBIC, MEPEXOo] OT OIHON (OPMBI 3amUCU
npobeit k gpyro. IloHaTwe pallMOHANIBHOTO 4YHCJA, 3aluCh, CpPaBHEHHE,
YIOOpPAIOYMBAHUE  PALMOHAIBHBIX  YHCel.  ApudMeTHYecKHe  JIEUCTBUS  C
paluMoOHAIbHBIMU 4YHCIIaMU. PernieHue 3amad u3 peajbHOM MPakTUKM Ha YacTH, Ha
JpoOu.

CreneHb C HaTypaJbHBIM IIOKa3aTeJeM: OIpelesieHue, MpeodpazoBaHKe
BBIPAQ)KEHUH Ha OCHOBE ONPEIENICHHs], 3alIUCh OOJIBIINX YUCEIL.

[TpoueHThl, 3anKUch NPOLIEHTOB B BUAE APOOU U IpoOU B BUJE MpoLEHTOB. Tpu
OCHOBHBIE 33/1a4¥ Ha MPOLEHTHI, PEIICHHE 3a7a4 U3 PEaIbHON MPAKTUKH.

[IpumeHeHne TPU3HAKOB  JIETUMOCTH, pAa3JIOKEHUE HAa  MHOYKUTEIU
HaTypaJIbHbIX YUCEN.

PeanbHble  3aBUCMMOCTH, B TOM  4Mciae T@psiMas U oOparHas
IPONOPLUHUOHAIIBHOCTH.

AuredpanvyecKue BbIPpAKEHUA

IlepeMeHHbIE, YKUCIIOBOE 3HAYEHUE BBIPAXKEHUs C INEpEeMEHHOH. JlomycTumeble
3HauYeHUs MepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXKIYy BEIUYMHAMU B BUJIE
(dopMmyiibl. Beruncnenus no popmymnam.

[IpeoOpazoBanre OYKBEHHBIX BBIPAKEHUN, TOXKJAECTBEHHO PAaBHbIE BHIPAXKEHUS,
npaBuja MpeoOpa3oBaHUS CyMM W NPOU3BEACHUMN, MpaBUiIa PACKPBITHS CKOOOK H
MIPUBEICHUS MTOTOOHBIX CIaraeMbiX.

CBoNiCTBa CTENEHH C HATYPaJIbHBIM [OKA3aTEJIEM.



OpHouneHsl 1 MHOrowieHbl. CreneHb MHOrowieHa. CloXeHue, BhIYMTaHUE,
YMHOKE€HHE MHOTO04JIeHOB. DOpMyJIbl COKPAIIEHHOTO YMHOKEHHUS: KBapaT CyMMBI U
KBaapar pasHoctu. dDopmyina pasHOCTH KBaJapaToB. Pa3iiokeHHME MHOIOYJIECHOB HA
MHOKHUTEIIN.

YpaBuenus

VYpaBHeHHE, KOpPEHb YpaBHEHUS, IpaBUja NpeoOpa3oBaHUsl ypaBHEHHS,
PAaBHOCUJIBHOCTh YPaBHEHUM.

JIuHeliHOE ypaBHEHHME C OJHOM NIEPEMEHHOW, YHCIO KOPHEH JIMHEWHOTO
YpaBHEHUS, PEIICHUE JUHEHHBIX ypaBHEHUI. CoCTaBlIeHUE YPAaBHEHU O YCIOBHUIO
3amaun. Pemenune TeKCTOBBIX 3a/1a4 ¢ MOMOLIBIO YPABHEHUM.

*JIuHeliHOE ypaBHEHHE C IBYMs IIEPEMEHHBIMU U €ro rpaduk ~. CucreMa aByx
JUHEWHBIX YpPaBHEHUW C JAByMs IIEpEMEHHBIMH. PemeHue cucreM ypaBHEHUH
coco0OM TOJICTaHOBKH. [IprMephl peleHus: TEKCTOBBIX 3a7a4 ¢ MOMOIIbI0 CUCTEM
YPaBHEHHUM.

DOyHKUUHA

KoopnrHara Toukn Ha npsiMoil. UuCIOBbIE MPOMEXYTKH. PaccTosiHue MexIy
JBYMSI TOUKaMHU KOOPAUHATHOW MPSMOM.

[TpsimoyromnbHas cucrema KoopAuHaTt, ocu Ox u Oy. Abcuucca v OpIuHaTa TOUKH
Ha KOOpAMHATHOM IMockocTU. [Ipumepsl rpadukos, 3aiaHHbIX (GopMmynamu. UteHue
rpauKOB peaJIbHbIX 3aBUCUMOCTEH.

[Honarue Gpynkuuu. ['paduk pynkumu. CpoiictBa pyHKuni. JInneliHas pyHKuus,
e€¢ rpaduk. I'papuk ¢ynkmuum y = kx + b. *I'paduueckoe penieHue TUHEHHBIX
YpaBHEHUH U CUCTEM JIMHEUHBIX YPaBHEHUN ™.
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KBagpatubeiii kopeHb u3 uyucina. *llonstue 00 uUppalMOHAIBHOM YHCIIE.
Hecsatuunble TpUOIMKEHUST UppalMOHANBHBIX uncen®. CBoilcTBa apupmeTHiecKux
KBaJpPAaTHBIX KOPHEN M MX MPUMEHEHHE K MPeoOpa30BaHUIO YUCIOBBIX BBIPAXKEHUHN U
BBIUHCIICHUAM. * J[eICTBUTEIbHBIC YUCIa ™,

CreneHb C UENbIM MoKaszaTeseM U €€ cpoiicTBa. CTaHgapTHAs 3aMUCh YHCIA.

AsredpanyecKue BbIPAKEHUA

KBagpaTHbIil TpEXUieH; pa3ioKeHUe KBaPaTHOTO TPEXUIICHA HA MHOKHUTEIH.

AnreOpandeckas npoOb. (OCHOBHOE CBOWCTBO anreOpanmdecko JpoOwu.
CnoxxeHue, BbIUMTAHHWE, YMHOXKEHHE, JIeJIeHHE aireOpandeckux  JIpoOeil.
PanmonanbsHbie BRIpaXKEHUS U UX TPE0Opa3OBaHHKE.

YpaBHeHMs U HEPABEHCTBA

KBagparHoe ypaBHeHue, (popMmyna KOpHEH KBaJIpaTHOro ypaBHeHHs. *Teopema
Buera*. Pemenue ypaBHeHUH, CBOJISAIIMXCS K JIMHEHHBIM U KBaApaTHbIM. [IpocTeiiime
TPOOHO-PAIIMOHAILHBIE YPABHEHHS.

*I'paduueckas uHTEpIpETALMs YPABHEHUIN C ABYMsI IEPEMEHHBIMH U CHCTEM
JUHENHBIX YpaBHEHHM ¢ JAByMs mnepeMeHHbIMU ™. Ilpumepbl pernieHus cucrtem

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



HEJIMHEWHBIX YPaBHEHUH C ABYMS IEPEMEHHBIMU.

Pelienre TEKCTOBBIX 3aj1a4 aaredpandyeckuM CrocoooM.

YucnoBble HEPABEHCTBA U MX CBOMCTBA. HepaBEHCTBO ¢ OJHOW NMEPEMEHHOM.
PaBHOCWIIBHOCT, HEpaBEHCTB. JIMHEMHBICE HEPABEHCTBA C OJHOW IIEPEMEHHOM.
Cucrembl JIMHEWHBIX HEPABEHCTB C OJTHOM MMEPEMEHHOI.

DyHKUIMHA

[Tonsarue pynkuun. O671aCTh ONpEICICHUS] U MHOXKECTBO 3HAYCHUN (yHKIIUH.
Crioco0Osl 3a1anust GyHKITHIA.

I'paduk ¢dynkumu. YUYtenune cBoicTB ¢yHkmuu mo e€ rpaduky. [Ipumeps
rpadukoB QpyHKUINN, OTpaKAIOIIUX PEAIbHBIE MTPOIIECCHI.

OyHKIMY, ONUCHIBAIOIIME TMPSMYI0 U OOpaTHYI0 MNPONOPLHOHAIbHBIC

k
3aBHCUMOCTH, ux rpaduku. @yaxnuny = x4,y = x>,y = +/x, y =~ *I'paduueckoe

pelieHre YpaBHEHUM U CUCTEM YpaBHEHUM .
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PanmonaneHple 4Kcna, *MppalnOHATbHBIE YHMCIIa, KOHEUHbIE U OECKOHEUYHBIE
JecsITUUHbIE 1poOu. MHOKECTBO AEHCTBUTENBHBIX YHCEN; JEHCTBUTEIbHBIC YNCIIA KAaK
OecKOHEUHbIE JAecATUYHbIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXKIY
MHOYECTBOM JIEUCTBUTEIIBHBIX YUCEI U KOOPAUHATHOU IPSAMOM.

CpaBHeHMe  JCWCTBUTEIBHBIX  4YMCEN, apudmernyeckue JEHCTBUS €
JIeHCTBUTENBbHBIMU YU CIIAMU *.

Pasmeppl OOBEKTOB OKpYKAIOLIEro MHUpPA, UIMTEIbHOCTh IPOLIECCOB B
OKPY’KAIOIEM MUPE.

[Tpubnnk€HHOE 3HAYEHUE BEJIMYMHBI, TOYHOCTh NpuOImkeHus. OKpyrieHue
yucen. [Ipuknaka v OleHKa pe3yJabTaTOB BEIYUCICHUN.

YpaBHeHHS U HEPABEHCTBA

JIuneiinoe ypaBHEHME. PemieHne ypaBHEHUM, CBOASIINXCS K IMHEUHBIM.

KBagpatHoe ypaBHeHue. Pemienue ypaBHEHMH, CBOIAIIMXCS K KBaApaTHBIM.
buxBanpatHoe ypaBHenwue. *[Ipumepsl pelieHus ypaBHEHHM TpeThel W 4eTBEPTOM
CTeTeHel pa3ioKeHUeM Ha MHOKUTEIH *,

Pemenue qpoOHO-parmOHAIBHBIX YPaBHEHUH.

Pemenne TeKCTOBBIX 3aa4 alreOpandeckuM METOIOM.

VYpaBHeHHe ¢ IByMsi MepeMEHHbIMU U ero rpaduk. Pemenue cuctem aByX
JIMHEWHBIX YPAaBHEHUM C JABYMs IIEpEeMEHHBIMU. PelieHue cucrem IByX ypaBHEHUH,
OTHO U3 KOTOPBIX JHHEHHOE, a Jpyroe — BTOpoi cremeHu. [padudeckas
MHTEPIIPETAlNs CUCTEMBI YPAaBHEHUM C IBYMsI IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3aj1au anredpandyeckuM CrocoooMm.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHue JIMHEHHBIX HEPABEHCTB C OJHOM nepeMeHHOM. Pemenue cucrem
JUHEWHBIX HEPABEHCTB C OJHOW nepeMeHHOW. KBaapaTHble HEpaBEHCTBA.
I'paduyeckas uHTEpHpeTanusi HEPABEHCTB M CUCTEM HEPABEHCTB C JIBYMs
[IEPEMEHHBIMH.



DyHKIUU
Ksagparuunas ¢yunkuus, eé rpadpuk u cBoiicrsa. IlapabGosa, KOOPIMHATHI
BEPIIMHBI 1apaboJIbl, 0Ch CHMMETPHHU MapaboIbL.
I'padukn (G yHKIWIA: y = kx, y = kx + b, y = X2
k .
Yy =Axy = — M X CBOJCTBA.

YuciioBble MOCAECA0BATEIBLHOCTH H IPOrPeCCHH

[loHsiTHE YMCIOBOW MOCIEAOBATENBHOCTU. 3aJaHUE IOCIEN0BATEIbHOCTH
pPEKyppeHTHOH (hopMyIioi u popmysToit n-ro djieHa.

Apudmernueckass U reomerpuueckas mnporpeccurd. Dopmynbl n-ro UiIeHa
apu(pMeTUYECKON U TeOMETPUUECKON MPOTrPECCHiA, CyMMBI TIEPBBIX 71 YJICHOB.

*N300pakeHne YICHOB apu(METHYECKOW U TEeOMETPUYECKOW MPOTrpecCHii
TOYKAMM HA KOOPAMHATHOM IUIOCKOCTH. JIMHEWHBIM M DKCIOHEHIMAJIBHBIA POCT.
Cno>xHbI€ TTPOLIEHTHI *,

IIJTAHUPYEMBIE ITPEJIMETHBIE PE3VJIbTATHI OCBOEHUS PABOUYEN
I[TPOI'PAMMBI KYPCA «AJIT'EBPA»

OcBoenue yueOHOTO Kypca «AnreOpa» Ha YpPOBHE OCHOBHOIO OOIIIETO
oOpa3oBaHMsl JIOJDKHO OOecreurBaTh JOCTIKEHHUE CIEAYIONUX MPEeIMETHBIX
00pa3oBaTeNbHBIX PE3YJIHTATOB:
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BbimonHsATh, coderas yCTHbIE U NHCbMEHHbBIE NPUEMBI, apUPMETHUECKUE
NEUCTBUA C PAllMOHAILHBIMU YUCIIAMH.

HaxonuTh 3HAaY€HUs YMCIOBBIX BBIPAXKEHHM; MPUMEHATH pPa3HOOOpa3HbIE
CocoObl M TMPUEMBI BBIYMCICHHUS 3HAYEHH APOOHBIX BBIPAKEHUN, COAEpIKAILIUX
OOBIKHOBEHHBIE U IECATUYHBIE TPOOU.

[lepexomuth OT omHOM (OpMBbI 3amucu 4Hcend K Jpyroil (IpeoOpa3oBbIBATH
JNECATUYHYIO IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JECATUYHYIO, B YaCTHOCTH B OECKOHEUHYIO NECATHUYHYIO NpoOb). CpaBHUBATH U
yHOPSI0YUBATh pallOHATIBHBIEC YUCIIA.

OKpyrasTh YKcIIa.

BBINONHATS IPUKUAKY U OLIEHKY PE3yJbTaTa BBIYMCIICHUM, OLEHKY 3HAYCHUHN
YU CJIOBBIX BBIPAKECHUMU.

BoINonHATH AEHCTBUS CO CTENEHSIMU C HATYPaIbHBIMU MOKA3aTENSIMU (C OMIOPOI
Ha CIIPaBOYHYIO WH(OpMAITHIO).

[IpuMeHsATh NMPU3HAKU JEIUMOCTH, Pa3j0KEHUE HA MHOMXUTEIN HATYpaJIbHBIX
YHCel.

Pemars mnpocreiiime NpakTUKO-OPUEHTUPOBAHHBIE 3a/layd, CBS3aHHbIE C
OTHOIIIEHUEM  BEJIMYUH,  MPOMOPLUUOHAIBLHOCTHIO  BEJIIMYMH,  MPOLEHTAMU;
UHTEPIPETUPOBATH PE3YJIbTATHI PEILICHUS 33/1a4 C YYETOM OTPaHUYEHUMN, CBA3aHHBIX CO
CBOMCTBaMM pacCMaTpUBAEMBbIX OOBEKTOB.

AnredOpanveckue BbIPaKEHUS



OpueHTHpOBaTbCI B TOHATHSIX M ONEpPUpPOBaTH Ha ©0a30BOM YpPOBHE
anreOpanyecKkor TEpPMUHOJIOTHEH U CUMBOJIMKOM.

Haxonuth 3HaueHuss OYKBEHHBIX BBIPAKEHUW TMpPU 3aJaHHBIX 3HAYCHUSX
NIEPEMEHHBIX.

BoInonHATh peoOpa3oBaHusl LEJIOr0 BhIPAXKEHUS B MHOTOYJICH MPHUBEICHUEM
M0JIOOHBIX CJIAraeMbIX, PACKPHITUEM CKOOOK.

BBINONHAT yMHOXKEHHE OJHOYJIEHA HAa MHOTOWIEH W MHOTOWIEHAa Ha
MHOTOYJICH, TPUMEHATH (POPMyIIBI KBaJpaTa CyMMbI U KBaJpaTa pa3HOCTHU (C OMOpOn
Ha CIIPaBOYHYIO WH(OPMAITHIO).

OCyIIECTBIIATh PA3JIOKEHUE MHOIOYIEHOB HA MHOXHUTEIM C IOMOIIBIO
BBIHECEHUS 3a CKOOKM OOIIEr0 MHOXHUTENS, TPYNIUPOBKH CIAraeMbIX, MPUMEHEHHS
(bopMyIT COKpAIIEHHOTO YMHOKEHHUS (C OMOPOM Ha CIPABOYHYIO MH(OPMALIHIO).

[IpumensTh npeoOpazoBaHKsI MHOTOWIECHOB JUIsl PEILICHUS Pa3JIMYHBIX 3a/1a4 U3
MaTeMaTUKH, CMEXXHBIX ITPEAMETOB, U3 PEAIbHOW MPAKTUKH.

Hcnonb30BaTh CBOWCTBA CTENEHEW C HATypAJIbHBIMM MOKA3aTEISIMU IS
peoOpazoBaHus BEIpAXKEHUI (C OMOPOH HA CIIPaBOYHYIO HH(POPMAIIHIO).

YpaBHeHUS U HEPABEHCTBA

Pemiate JHMHENHBIE YpaBHEHUS C OJHOM IEPEMEHHOW, MPUMEHsA NpaBuia
nepexoaa OT HCXOJHOIO YPaBHEHUS K paBHOCWIBHOMY emy. [IpoBepsTs, sABiseTcs u
YHUCJIO KOPHEM YPAaBHEHHS.

Nmetp mpencraBieHue O rpaUyeckux METOJaxX HpPH PEIICHUH JIMHEHHBIX
YPAaBHEHHM U UX CHUCTEM.

[lonOupaTe mnpuMepbl Map YHCEN, SBISIOMIMUXCA PEIICHUEM JHUHEHHOro
YpaBHEHUS C ABYMSI IEPEMEHHBIMHU.

CtpouTh B KOOPJIMHATHOM TUIOCKOCTH rpadvK JUHEHHOTO YPaBHEHUS C IBYMS
MEPEMEHHBIMU; TIOJIb3YSACh PaUKOM, TPUBOJAUTH MPUMEPHI PEIICHUS] YPABHEHHS.

Pemiate cucteMsl JByX JUHEHWHBIX YPABHEHUN C ABYMS EPEMEHHBIMHU, B TOM
yucie rpapudecku (C Ormopor Ha aIrOPUTM YUCOHBIX TEUCTBHIN).

CocTaBndTh (1MOCJIE COBMECTHOTO aHAJIN3a) U peliaTh JMHEWHOE ypaBHEHUE WU
CUCTEMY JIMHEMHBIX YpPaBHEHUW 10 YCIOBUIO 3aJauyd, HWHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJ]a4M ITOJYyYEHHBIN pe3ynbTar.

Koopaunarel u rpadpuxu. @yHKUUU

N300pakath HA KOOPAUHATHOW MPSIMOM TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KH, UHTEPBAJIbI; 3aMMChIBATh YHUCIOBBIE MPOMEXKYTKH Ha
anreOpanyecKkoMm si3bIKe.

OtmeyaTh B KOOPAMHATHOW IUJIOCKOCTH TOYKHM IO 3aJaHHBIM KOOPAHMHATAM;
CTpouTh rpaduku TMHEHHbIX GyHKIMA. CTpouTh rpaduk pyHkunn y = kx + b.

OnuceiBaTh € TOMOUIBIO (PYHKIMII HM3BECTHBIE 3aBUCUMOCTH  MEXIY
BEIMYMHAMU ([0 AJITOPUTMY Y4EOHBIX NIEWCTBHI): CKOPOCTb, BPEMs, PACCTOSHUE;
1[€Ha, KOJIMYE€CTBO, CTOMMOCTD; TPOU3BOJUTEILHOCTD, BpeMSsl, 00bEM pabOTHI.

Haxoauts 3HaueHue GyHKIUMH 110 3HAYCHUIO €€ apryMeHTa.

[Tonnmate rpaduyeckuii crnoco0 MpeacTaBiICHUS W aHajdu3a WHGOPMAINH,
U3BIIEKATh U MHTEPIPETUPOBATH HH(OPMALINIO U3 TPAdUKOB peajbHBIX MPOLECCOB U
3aBUCHUMOCTEMN.
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Hcnonb30BaTh HavYalIbHBIE IPEACTABICHUS O MHOYKECTBE JIEMCTBUTEIBHBIX
qyceN JUisi CPaBHEHHUs, OKPYIJICHUS M BBIYUCIICHUN; M300pa)kaTh JCHCTBUTEIbHBIC
YU CJIa TOYKaMHA Ha KOOPJAWHATHOU MPSMOU.

[IpuMeHsATh TOHATHE apU(PMETUYECKOTO KBAJAPATHOTO KOPHS; HaXOIUTh
KBaJpaTHbIE KOPHH, HCIOJIb3ysd IPU HEOOXOIMMOCTH KaJIbKYJSITOP; BBIIOJHSITH
npocTeiiire TpeoOpa3oBaHUsl BBIPAKEHUN, COJACpPXKAIIMX KBaJpaTHBIE KOPHH,
HCIIOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonb3oBaTh 3amucu OOJBIIMX U MaJbIX YHMCEN C MOMOUIBIO JCCATUYHBIX
npoOeii u creneHeit uucna 10.

AJredOpanyeckue BbIpaKeHUs

[IpyMeHATE MOHATHE CTENEHM C  LEJIbIM  I[I0Ka3aTeleM, BBIIOJIHATh
npeoOpa3oBaHusl BBIPAKEHUHN, COJIEPXKALIUX CTENEHU C LENbIM IoKa3aTesneM (¢
UCIOJIb30BaHUEM CIIPABOYHON HHPOPMAIIIH).

BBINONMHATE HECIIOXKHBIE TOXAECTBEHHbIE NpeoOpa3oBaHUs PpPalMOHAIBHBIX
BBIPO)KCHHI Ha OCHOBE MpaBWJI JEWCTBUM HAJ MHOTOYJIEHAMHU M anreOpanyecKUMH
IPOOSMHU.

PacknanpiBaTh KBagpaTHBIN TPEXUIIEH HA MHOKUTEIIN.

[IpumeHsTh nMpeoOpa3oBaHUs BBIPAKEHUM JI pELIEHUS Pa3IMYHBIX 3a/1ad U3
MAaTEMaTUKH, CMEXKHBIX IPEIMETOB, U3 PEATBHON IMPAKTUKH.

YpaBHeHHS U HEPABEHCTBA

Pewiats nuHelHbIe, KBaIpaTHbIE YPAaBHEHUS (C MCIIOJIb30BAaHUEM CIIPABOYHOMN
UHpOpMalMU) U palMOHAJbHbIE YPAaBHEHUS, CBOJASAILIMECS K HUM, CHUCTEMbI ABYX
YPAaBHEHUMU C IBYMS IIEPEMEHHBIMHU.

[IpoBOANTE MPOCTENIINE UCCIEAOBAHUS YPABHEHUIN U CUCTEM YPABHEHUM, B TOM
qyclie ¢ NPUMEHEHUEM TIpaduyecKux MpeAcTaBieHUIl (yCTaHABIMBAThb, UMEET JIU
YPaBHEHUE WJIM CHCTEMA YPaBHEHUMN DPEIICHMsI, €CIM UMEET, TO CKOJIbKO, U IIp.) C
OTIOPOM Ha aNTOPUTM YUEOHBIX ACHCTBUM.

[lepexoguTh OT ciOBECHON (OPMYIMPOBKM 3alauyud K €€ anreOpandyeckoi
MOJEIN C TOMOIIBIO COCTABJIEHUA YPABHEHUS WIM CHCTEMBI YpPaBHEHUH,
WUHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4H MOJIYYEHHBIN PE3yNbTarT.

[IpuMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB [IJIsI CPABHEHMS], OLICHKH; PEIIATh
JIMHEWHBIC HEPABEHCTBA C OJTHOM NMEPEMEHHON U UX CHUCTEMBbI; laBaTh TPaPpUUIECKYIO
WJUTFOCTPALMIO MHOKECTBA PELIEHN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKIUU

OmnepupoBath Ha 0a30BOM YypoBHE (YHKIMOHAJIbHBIE MOHITHS M S3bIK
(TepMUHBI, CUMBOJIMYECKHE OOO3HAuUEHUs); OINpeNessTh 3HaueHHe (YHKIUU IO
3HAYEHUIO apTyMEHTA; ONPeAeNsATh CBOMCTBA (DYHKIUU MO €€ rpauKy.

CrpouTth rpaduKy 31eMEeHTapHbIX QYHKIMA BUIA , Y =x%, Yy =X,y =+/x ,y =

K . . ,
~; OTHCHIBATH CBOHCTBA YMCIIOBOM bynkuun no e€ rpaduky (Mpu HEOOXOAUMOCTH C

HaITPaBJISIOLIEH TOMOIIBIO).



9 KUIIACC

Yucaa v BIYMCICHUA

CpaBHUBATH U YIIOPSAAOYNBATH PALIMOHAIIBHBIEC U UPPALIMOHAIBHBIE YHCIIA.

BemonuaTe apupMeTnieckue AeCTBHS ¢ pallMOHAIBHBIME YUCIAMU, COUeTast
YCTHBIE W THUCHbMEHHBIE MPUEMBI, BBIIOJIHATH BBIYUCICHHUS C WPPALHOHAIbHBIMU
YU CIIAMH.

HaxoauTe 3HaYeHUs CTENEHEN C LEIbIMU MT0KA3aTEIIMU U KOPHEN; BBIYNUCIIATD
3HAYEHHUS YUCIOBBIX BBIPAKEHUN.

OKpyrasiTe JAEUCTBUTENbHBIE YHCIA, BBINOJHATh MPUKHUAKY pe3yJbTaTa
BBIYMCJIEHUI, OLIEHKY YMCIIOBBIX BBIPAKECHUIA.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHEHBIE U KBaJpaTHbIE YPABHEHUS, YPABHEHUS, CBOISIINECS K HUM,
npocTennre ApoOHO-pALlMOHATIBHBIC YPABHEHUSI.

Pemate mnpocTedire CHUCTEMBI JBYX JIMHEMHBIX YPaBHEHUU C JByMs
NIEPEMEHHBIMU U CHCTEMBI IByX YPAaBHEHMI, B KOTOPBIX OJJTHO YPaBHEHUE HE SBISAETCS
JMHENHBIM (110 BU3yaJIbHOH omope).

Pemate mnpocTedime TEKCTOBBIE 3a/Jayd alreOpanyeckuMm CrocodooM ¢
IIOMOIIBIO COCTABJICHUS YPABHEHUS WJIM CHCTEMBI [BYX YPAaBHEHUH C JBYMs
IIEPEMEHHBIMH.

[IpoBOANTE MPOCTENIIINE UCCIIENOBAHUS YPABHEHUN U CUCTEM YPABHEHUM, B TOM
Yyluclie C NPUMEHEHHEM TIpadHuuecKuX MpeAcTaBiIeHUi (yCTaHaBIMBaTh, UMEET JIH
YpaBHEHUE WM CUCTEMA YPABHEHUMN PEILICHHUS, €CITU UMEET, TO CKOJIBKO, U TIp.).

Pemare nuHEHBIE HEpPABEHCTBA, KBaJpaTHbIE HEPABEHCTBA; H300paxaTh
pelIeHNEe HEPAaBEHCTB HAa YHCIOBOM INPSIMOM, 3alMCHIBATH PELIEHHE C IOMOILBIO
CHUMBOJIOB.

PemaTe cucTeMbl TMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIKOYAOLINE
KBaJI[paTHOE HEPABEHCTBO; N300paXkaTh PEIIEHNE CUCTEMbl HEPABEHCTB Ha YHUCIOBOM
IPSIMOM, 3aIIMCBHIBATh PELICHUE C IIOMOLIBI0O CUMBOJIOB.

Hcronb30BaTh HEPABEHCTBA MTPU PEILICHNUN Pa3IUYHbIX 3aa4.

DOyHKIUU

Pacnio3naBaTe (QyHKIMM H3y4yeHHBIX BHUJIOB. IlOKa3pIBaTh CXEMATHUYECKU
PacIoIOKEHUE Ha KOOPIUHATHOM MIIOCKOCTH rpadukoB PyHKIUN BUAA: y = kx, y = kx

K .
+b,,y=ax* + bx tc,y =X,y =x,y = ~ B 3aBUCHMOCTH OT 3Ha4YCHHH

K03((PUIIMEHTOB; ONKCHIBATH CBOMCTBA (PYHKITUH.

Ctpouth W m300paxaTh CXEMaTUYECKH TpauKy KBaIpaTUUHBIX (DYHKITHH,
OTHCHIBATH CBOMCTBA KBAJIPATUYHBIX (PYHKITUN MO UX Tpadukam.

Pacnio3naBaTh kBagpatuuHyro (QYyHKIHIO 10 (GopMysie, TPUBOAUTH MPUMEPHI
KBaJPaTUYHBIX (DYHKIMHN U3 peaTbHOM XU3HU, (DU3UKH, TEOMETPHUH.

YuciioBble MOCI€10BATEILHOCTH H IPOrPeccum

Pacno3naBaTh apu(pMETHUECKYI0 U T€OMETPUUECKYIO MTPOrPECCUU MPHU PA3HBIX
croco0ax 3aJaHusl.

BbIMIONHATE  BBIYUCIEHUS C  HUCHOJIb30BaHMEM (GOpMyJd n-TO  4YJIeHa
apu(pMETUYECKO M TE€OMETPUUYECKON MPOTrpeccuid, CyMMbl MEPBBIX 7 UIECHOB (C
OMOpPOi Ha CIIPAaBOYHYIO HH(POPMALIUIO).



PemaTe 3aaun, CBSI3aHHBIEC C YUCIIOBBIMH TIOCIIEIOBATEIHHOCTSIMH, B TOM YHCIIE
3aa4d U3 peaTbHOM JKM3HM (C MCIOJB30BaHUEM KaJbKyJIATOpa, HHU(POBBIX
TEXHOJIOTUH).

PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «I'EOMETPUS». 7-9
KJIACCBI
Henn n3yvyeHust yueOHOro Kypca

OO01ume nenn uzydeHus yueOHoro kypcea «I'eomerpusi» npeacrasiensl B [IOOI1
OOO. OnHu 3aKknOYaroTCs, NPEXIe BCEr0O B TOM, YTO HAa YpOKax IE€OMETpUU
OoOy4Jaronuiicss y4HUTCS TOPOBOAUTH JOKA3aTEIbHBIE PACCYXKACHHUS, CTPOUTH
JIOTUYECKHE YMO3AKIIOUEHUs, JI0Ka3blBaTh HCTUHHBIC YTBEPKIACHHUS M CTPOUTH
KOHTPIIPUMEPHI K JIOKHBIM, MPOBOAUTH PACCYXKACHUSI «OT IMPOTUBHOIO», OTIMYATH
CBOMCTBa OT MPHU3HAKOB, (popMyiIHpoBaTh OOpaTHbIE yTBepXkAcHUS. B oOydeHun
YMEHHUIO paCCyXJIaTb COCTOMT Ba)XHOE BOCIIMTATEIIBHOE 3HAYCHHE W3yYCHHUS
r€OMETPHUH, IPUCYLIEE UMEHHO OTEYECTBEHHON MaTEMaTHYECKOM IIKOJIE.

Bropoii wnenpr0 H3ydeHUsT T€OMETPUU SBISETCA HCIIONB30BAaHHE €€ Kak
MHCTPYMEHTA MPU PEIIEHWH KaK MaTeMaTHYEeCKUX, TaK M MPaKTUYECKHX 3ajad,
BCTPEYAIOLIUXCS B pEaJIbHOM KU3HU. DTOMY COOTBETCTBYET BTOPAsl, BBIYUCIUTEIIbHAS
JUHUS B M3YYEHHHM TE€OMETpPHM B LIKose. [ 3TOro yuyurento peKoOMEeHIyeTcs
noaOUpaTh 3aJadyd MPAKTHYECKOTO XapakTepa ISl pacCMaTpUBAEMbIX TEM, YUUTh
0o0y4aronMxcsi CTPOUTh MaTEMAaTUYECKUE MOJENH PEaJbHBbIX KU3HEHHBIX CUTYaIIHM,
MPOBOJIUTh BBIYKMCIICHUS W OIIEHUBATh aJEKBATHOCTh IOJYYEHHOTO pe3ysbTara.
KpaiiHe BaxXHO NOMYEPKUBATH CBSI3M TEOMETPUU C JIPYTUMHU TpeJAMETaMH,
MOTHUBHPOBATh MCIIOJIB30BATh ONPEJEICHUS TCOMETPUUECKUX (GUTYp WU MOHITHM,
J€MOHCTPUPOBATh NIPUMEHEHHUE MOTYYEHHbIX YMEHUHN B (PU3HKE U TEXHUKE. DTH CBA3U
Haubosee sIpKo BUIHBI B TeMax «Bekropb», « TpuroHomeTpuyeckue COOTHOLLICHUS,
«Meton koopaunat» u «Teopema [Tudaropar.

MecTo yueOHOro Kypca B yueOHOM ILJIaHE

CornacHo yuyeOHOMY TIuTaHy B 7-9 Kiaccax wu3ydaercss Y4YeOHBIH Kypc
«l'eomeTpuss», KOTOPBIM BKIOYAET CIECAYIOIIME OCHOBHBIE PA3JECIbl COIACPIKAHUS:
«I"eomeTpuueckue GUTYpHI U KX CBOMCTBAY, «3MepeHne reOMeTPUIECKUX BEIIUUUHY,
a Takxke «JlekapToBbl -KOOPAMHATBI Ha IUIOCKOCTH», «BekTope», «/IBMkeHUs
miockocTi» U «IIpeobpazoBanust mog00uUs.

VYyeOHbIl TUIaH TperlycMaTpUBAET MU3yUYE€HHUE T€OMETpUU Ha 0a30BOM ypOBHE,
UCXO/Is U3 HE MeHee 68 yueOHBIX 4acoB B yueOHOM IOy, BCEro 3a TpH roga o0yyeHus
— He MeHee 204 Jacos.

COJIEP’KAHUE YUEBHOI'O KYPCA «'EOMETPUSI» (II0 TOJAM
OBYYEHUST)

7 KIIACC

Hauanenbie nonsAaTus reomerpun. Touka, npsimMasi, OTpE30K, Jyd. Yroia. Bumasl
yriaoB. BeprukanpHble M CMEXHbIE yribl. buccekrpuca yria. Jlomanas,



MHOT'OYTOJIbHUK. [lapamienbHOCTh U NEPIEHANKYIIAPHOCTD NPSIMBIX.

*Cummerpuunble  Qurypbl. OCHOBHBIE CBOMCTBA OCEBOM CHMMETPUH *,
IIpuMepsl CHMMETPUU B OKPYIKAOIIEM MUPE.

*OCHOBHBIE IOCTPOEHHUS C TIOMOIIBIO LIUPKYJIS U JTMHEUKH *.

Tpeyronsuuk. BeicoTa, Mmeauana, buccekTpurca, ux cBoicTBa. PaBHOOEIpeHHBII
Y pPaBHOCTOPOHHHU TPEYroJIbHUKU. HEepaBeHCTBO TpeyroiabHuKa.

CBolicTBa U NMPU3HAKU PaBHOOEIPEHHOIO TpeyrojabHuKa. [Ipu3Haku paBeHCTBa
TPEYTOJIBHUKOB.

CBoiicTBa ¥ NMPU3HAKU NapajUieNbHbIX MpsAMbIX. CymMMa yrjoB TPEYroJIbHHUKA.
Breninue yribel TpeyroibHuKa.

[IpssMoyrosibHbI ~ TpeyroJbHUK. CBOWCTBO MeAHAaHbl MPSIMOYTOJIBHOTO
TPEYTOJIbHUKA, MPOBEIEHHONW K ruroreHys3e. [Ipu3Haku paBeHCTBa NPSMOYTOJIbHBIX
TPEYTOJIBHUKOB. [ [pAMOYTOIBHBIN TPEYTONBHUK C yriaom B 30°.

HepaBencTBa B reoMerpuu: *HEpaBEHCTBO TPEYroJbHHUKA™, HEPAaBEHCTBO O
JUIMHE JIOMaHOM, TeopeMa O OoJibLIEM YIJie W OOJbIIEH CTOPOHE TPEYroJIbHUKA.
IleprieHIMKYJISAp ¥ HAKJIOHHAS.

*eomerpuueckoe MecTo TOYeK.* bBuccektpuca yria © CEepeaUHHbIN
NEPIEHIUKYJIIAP K OTPE3KY KaK FEOMETPUYECKUE MECTA TOUEK.

OKpy>KHOCTB ¥ KpYyT, XOp/ia U TUaMETP, X CBOKCTBA. B3auMHOE pacnoioxkeHue
OKpPYXHOCTM M mpsmou. KacarenpHas M ceKymas K OKPYXHOCTH. OKpy»XHOCTb,
BIIMCaHHAas B yroJy. BrincanHas u onucaHHasi OKPYKHOCTH TPEYTOJIbHUKA.

8 KUIACC

YereipéxyronpHuku. [lapamienorpamMm, €ero npu3Haku UM cBoucTBa. YacTHbIe
Cllyyad TapauiesiorpaMMoOB (MpsIMOYTOJIbHUK, POMO, KBaapaT), WX MPU3HAKU U
cBoiictBa. Tpameuus, paBHOOOKas Tpameuusi, €€ CBOWCTBA M MNPHU3HAKHU.
[IpssmoyrosibHas Tpaneuus.

*Meron yaBoeHust Meauansbl. LleHTpanbHas cuMMeTpusl.

Teopema @arneca u TeopeMa 0 MPONOPIUOHAIBHBIX OTpe3kax. CpeaHrue TMHUN
TPEYTrOJbHUKA U Tpaneuuu. LleHTp macc TpeyroyibHUKA.

[logobue TpeyrodbHUKOB, KO3(PduuueHT mnoaodus. Ilpusznaku noxoous
TpeyroibHUKOB*. [I[puMeHeHne mogo0us mpyu penieHuy MPaKTUISCKUX 3a]1ad.

CpoiictBa mmiomianelr reoMmerpudeckux ¢uryp. Dopmynsl muas  TUIOMIAAH
TPEYroJIbHUKA, NapajuieiorpaMma, pomba u Tpamenuu. OTHOIICHHWE TUIONIAIeH
MO00HBIX (HUTyYP.

Brruncnenne mmomaned TPEyroJbHUKOB U MHOTOYIOJIBHUKOB Ha KIIETYATOU
Oymare.

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

CuHyC, KOCHHYC, TaHI'€HC OCTPOTO yria MNpsIMOYTOJIBHOTO TPEYrOJIbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. TpUroHOMeTpuyeckne (PyHKIIMU YIIIOB
B 30°, 45° u 60°.

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



BrmcanHbIe ¥ EHTPAIIBHBIE YIVIBI, YTOJI MEKIY KaCaTE€IbHOU U XOPAOU. YTIIbI
MEXAY XOpPAAMHM M CEKyIIMMH. BrucaHHble M ONHMCAHHBIE YETHIPEXYTOJBHUKH.
B3aumHoe pacrnonoxkeHue aByX OkpyxHoctel. Kacanume oxpyxHocTedt. OO6mume
KacaTeJIbHBIE K ABYM OKPY>KHOCTSIM.

9 KUIACC

Cunyc, kocuHyc, Tanresc yrioB ot 0° 7o 180°. OCHOBHOE TPUTOHOMETPHUUYECKOE
TOXJ1eCTBO. DOPMYIIbI IPUBEACHHUS.

Pemenue TpeyronsHukoB. TeopemMa KOCUHYCOB M TeOpemMa CUHYCOB. Perienue
MPAKTUYECKUX 3a]1a4 C UCTIOIb30BaHUEM T€OPEMbI KOCUHYCOB M TEOPEMBI CHHYCOB.

*[IpeobpazoBanue nmogodus. [logo6ue cOOTBETCTBEHHBIX IJIEMEHTOB.

TeopeMa o0 IpoU3BEACHUU OTPE3KOB XOPA, TEOPEMBI O IIPOU3BENCHUH OTPE3KOB
CEKYLINX, TEOpEMa O KBaJIpaTe KacaTeIbHOM *.

Bektop, nmMHa  (MOIyJib)  BEKTOpa,  COHAIpPaBJIECHHBIE  BEKTOPBI,
MIPOTHUBOIIOJIOKHO HAIPABJICHHBIE BEKTOPHI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, ONEpalMd HaJd BeKTopaMu. Pa3nokeHue BekTopa IO JABYM
HEKOJUIMHEapHbIM BekTopaMm. KoopnauHatel BekTopa. CKalsipHOE NPOU3BEICHUE
BEKTOPOB, MPUMEHEHHUE JIJIs1 HAXO0XKACHUS JJIMH U YTJIOB.

JlexapTOBBI KOOPAUHATHI HA MJIOCKOCTH. *YpaBHEHHS MPSAMOM * U OKPY>KHOCTH
B KOOpJHMHATaX, NEPECEYEHUE OKPYKHOCTEW M MNpsIMbIX. MeToJ KOOpAMHAT U €ro
IPUMEHEHHUE.

[IpaBunbHBIE MHOTOYTOJIBHUKU. JlTMHA OKpy)HOCTH. ['pagycHas u paguaHHas
Mepa yriia, BBIYUCIEHUE IJIMH AYT OKpy»)HOocTel. [nomanes kpyra, cekropa, CerMeHTa.

*J|BU>KEHUS TIJIOCKOCTM W BHYTPEHHHE CHUMMETpUU GUryp (dIeMeHTapHbIC
npencrapienus). [lapamnensusiii nepenoc. [ToBopot ™.

IIJIAHUPYEMBIE ITPEAMETHBIE PE3YJIbTATHI OCBOEHMS PABOUYEN
[MPOI'PAMMBI KYPCA «I'EOMETPU A (ITO TOJAM OBYYEHUA)

OcBoenune yueOHOTO Kypca «['eomeTpus» Ha YpOBHE OCHOBHOTO OOIIETO
oOpa3oBaHusl JOJDKHO OOecCleunBaTh JIOCTMIXKEHHE CIEAYIOIUX TMPEIMETHBIX
00pa3oBaTeNbHbIX PE3YJIHTATOB:

7 KIIACC

Pacno3naBaTh n3yueHHbIC reOMeTprUUYecKre (PUTYPBI, OMIPEALIATh UX B3aUMHOE
pacIiojioKeHue, u300paxaTh reoMeTpuyecKue (UTYPhI;, BBIMOJHATH YEPTEKH 10
YCIOBUIO 3amaud. V3MepATh JIMHEWHBIE W YIJIOBBIC BEJIMYMHBI. Pemare 3amadynd Ha
BBIUMCJICHUE UIMH OTPE3KOB U BEJIUYUH YIJIOB.

Jlenath TpyOyI0 OIEHKY JIMTHEWHBIX U YTIIOBBIX BEJIMYMUH IPEIMETOB B peaTbHOMN
KU3HHU, pa3MEpPOB IPHUPOJHBIX OOBEKTOB. Paszmuuarh pasmepsl 3THX OOBEKTOB IIO
MOPSIAKY BEJIUYUHBL.

CTpouTh 4epTEKH K TeOMETPUUECKUM 3a/1a4aM (C UCIIOIb30BAaHUEM CMBICIOBOI
OTIOPBI: HABOIAIIME BOTIPOCHI H/WJIA aNTOPUTMa YIEOHBIX JTCUCTBUI).



[lonp30BaTbCd NpPU3HAKAMM PABEHCTBA TPEYIOJBbHUKOB, MCIIOJIb30BATh
IpU3HAKU U CBOMCTBA paBHOOEIPEHHBIX TPEYTOJbHUKOB IIPU PELLICHUH 33/1a4.

IIpoBOINTE NOKA3aTEIBCTBA HECIOKHBIX TE€OMETPHUUECKUX TEOPEM.

[lonp30BaTbCAd NpPHU3HAKAMHM PABEHCTBA IPSMOYTOJIBHBIX TPEYTOJIBHUKOB,
CBOMCTBOM MEUaHbI, IPOBEAEHHON K THIIOTEHY3€ IIPSIMOYTOJIBHOIO TPEYTOJIBHUKA, B
pELIEHNN FEOMETPUUECKUX 3a/1a4 (C MCIOJIb30BAHNEM 3pUTENbHOM HATJIAHOCTH U/WIH
BepOaIbLHON OMOPHI).

Onpenensats NapauieabHOCTh NMPSMBIX C TIOMOILBIO YIJIOB, KOTOPbIE 00pa3yeT C
HUMHU cekylas. Onpeaenarb NapauielbHOCTh NPSIMBIX C IHMOMOIIBIO PaBEHCTBA
PACCTOSHUM OT TOYEK OJHOM NPSIMOM 1O TOYEK IAPYTOU MPSAMOM.

Pemate 3a/1aun Ha KJeT4aTol Oymare.

[IpoBOIUTH BBIYMCIEHUS U HAXOAUTh YHCIOBbIE U OYKBEHHbIEC 3HAUECHMSI YTJIOB
B TEOMETPUYECKHX 3aJadax C HCHOJIb30BAHHEM CYMMBI YIJIOB TPEYTOJBHHUKOB H
MHOTOYT'OJIbHUKOB, CBOWCTB yIJIOB, OOpa3oBaHHBIX IpU IEPECEUCHUU JABYX
NapaJyIeNIbHBIX TNPSAMBIX CeKylled. Pemate mpakTHdeckue 3aayd Ha HAXO0XKJICHHE
YTIIOB.

MMeTs npeacTaBieHue 0 IOHATHE T€OMETPUYECKOTO MECTa TOYEK.

@opMyIupOBaTh OINpPEAEICHUs OKPYKHOCTH M Kpyra, XOpAbl U JIHaMeETpa
OKPY’KHOCTH, II0JIb30BaTbCA UX CBOMCTBAMU. YMETh IPUMEHATH 3TU CBOMCTBA IPU
pelLIeHnH 3a1a4.

OpueHTHpPOBATHCS B MOHATHIX: ONMCAHHAS OKOJIO TPEYTOJBbHHUKA OKPYKHOCTB,
LEHTP ONMHUCAHHOM OKPY>KHOCTH. OneprpoBaTh Ha 0a30BOM ypOBHE (pakTaMu O TOM,
YTO OMCCEKTPUCHI YTJIOB TPEYTroJbHUKA MEPECEKAOTCS B OJTHOM TOYKE, U O TOM, YTO
CEpPEANHHBIE NEPIEHANKYJSAPBI K CTOPOHAM TPEYTrOJIbBHUKA MEPECEKAIOTCA B OJHOU
TOYKE.

OpueHTHpOBaTbCSI B TOHATHSX W ONEpUpPOBaTh Ha 0Oa30BOM YpPOBHE:
KacaTenbHas K OKPYKHOCTH, TEOpEeMa O IEpPHEHIUKYJISIPHOCTH KacaTelIbHOW W
panuyca, IpoBEAEHHOTO K TOUKE KaCaHUS.

HMMers mpencraBiaeHue O MNPOCTEHIIMX TEOMETPUYECKUX HEPABEHCTBAX, HX
IIPAKTUYECKOM CMBICIIE.

[IpoBOAUTE OCHOBHBIE T€OMETPUUECKUE ITOCTPOCHUSA C IMOMOIIBIO LUPKYIS U
JIMHEUKHU.

8 KUIACC

PacniosHaBaTth OCHOBHBIE BHMJBI  YETBIPEXYTOJIBHUKOB, HX  JJIEMEHTHI,
II0JIb30BATHCS UX CBOMCTBAMU IIPU PELICHUN FEOMETPUYECKUX 3a1ad.

OpHEeHTHPOBATHCS B MOHSATHM — TOYKHM IEPECEYEHUS MEIHWAH TPEYroJbHUKa
(11eHTpa Macc) B pelieHuu 3a1ad.

Biianets noHATHEM CpPENHEN JTUHUU TPEYTOJIbHUKA U TPaNelUnd, IPUMEHATh UX
CBOWCTBA IIPU PELICHUU MPOCTENIINX N'eOMETPUYECKUX 3a1ad. FIMETh IpencraBieHue
o teopeme Dasieca U TeopeMe O NPONOPLMOHAIBHBIX OTPE3KaX, IPUMEHATh UX IS
pelIeHus NPAaKTUYECKUX 3a]a4 (C OOPON Ha 3pUTENbHYIO HATJISAHOCTD).

[TpuMeHATh TNpU3HAKM MOAOOUS TPEYTOJbHUKOB B PELIEHUM HECIOKHBIX
reOMETPUYECKUX 3a/1au.



[Tone3oBatbess Teopemoit [ludaropa s pemieHuss TEOMETPUUYECKUX U
NPaKTUYECKUX 3a]1a4.

Brnanets TOHATHSIMH CHHYCa, KOCHHYCa UM TaHI€HCAa OCTPOTro yrjia
NPsIMOYTOJILHOTO TpeyroibHuKa. [loab30BaThbCcsi ATUMHU TMOHATUAMH ISl PEIICHUS
PaKTUYECKUX 3aJ1a4 (IIPU HEOOXOIMMOCTH C ONOPON Ha aJITOPUTM MPABUIIA).

Beraucnare  (pa3nuuHbIMH - cioco0amMu) (C OMOpOM Ha  CIPABOYHYIO
uH(pOpMAIMIO) IO TPEYroJbHUKA M IUIONIAJAM MHOTOYTOJBHBIX (Uryp
(MoB3ysICh, TI€ HEOOXOAUMO, KaTbKyIATOpOM). [IpUMEHATH MONTy4YeHHbIE YMEHUS B
MPAKTUUECKHX 3ajauax.

Bnagerp MOHATHSAMH BIHCAHHOTO M IIEHTPAJIBHOTO YIJIa, HCIOJIB30BaTh
TEOPEMBbI O BIHCAHHBIX YIJIAX, yIiIaxX MEXIY XOpAaMu (CEKYUIUMH) U YIJe MEXIY
KacaTeJIbHOM M XOPJOM NPU PEIICHUH NPOCTEUIINX TEOMETPUIECKHX 3a/1a4.

Bnagers MOHSATHEM OMHMCAHHOTO YETHIPEXYTONbHHUKA, MPUMEHITh CBOMCTBA
OMHCAaHHOTO YETHIPEXYTONBHUKA MPU PELICHUH NMPOCTEUIINX 3a/au.

[TpuMeHsATh MOJyuYEHHBbIE 3HAHUSA Ha MPAKTUKE — CTPOUTHh MaTeMaTHUECKUE
MOJIENH I 3a]a4 peajabHON >KU3HU U NMPOBOJUTH COOTBETCTBYIOIINE BBIUUCICHUS C
OpUMEHEHUEM ToJ0o0us W TPUTOHOMETpUM (HOJB3YSCh, TJA€ HEOOXOAMMO,
KAJIBKYJISITOPOM).

9 KJIACC

3HaTh TPUTOHOMETPpUUYECKHUE (DYHKIIMHU OCTPHIX YTIOB, HAXOUTh C UX MTOMOIIIBIO
Pa3IUYHBIC DJIEMEHTHI MPSMOYTOJIBHOTO TPEYTrOJbHUKA («PEeIIeHNE MPSMOYTOJIbHBIX
TPEYTrOJIbHUKOBY»). HaxoauTh (C NOMOIIBIO KaJdbKyJIATOpPA) IJIWUHBI U YTJbl IS
HETaOJIMYHBIX 3HAYCHUH.

[Tonw3oBaThes (hopMysiaMu NPUBEJAEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJACCTBOM JUIsl HAXOXIEHUS COOTHOIICHUN MEXIAy TPUTOHOMETPUUECKUMHU
BEJIMYMHAMH (C OTIOPOM Ha CIIPABOYHYIO MH(OPMALIHIO).

Hcnonb30BaTh TEOpPEMbl CUHYCOB M KOCUHYCOB JUISl HAXOXKJIEHUS Pa3IMUHbBIX
AJIEMEHTOB TPEYTOJIbHUKA («PEIICHUE TPEYTOJbHUKOBY ), MIPUMEHSTh UX MPU PEIICHUN
MPOCTEUIITNX TEOMETPUUECKUX 3a]1ay.

Bnanetrs noustusiMu npeoOpa3oBaHusl MOI00MsI, COOTBETCTBEHHBIX 3JIEMEHTOB
mogo0HbIX Guryp. [loms30BaThCs CBOMCTBAMU MOI00MS MPOU3BOIBHBIX QUTYP, YMETh
BBIYHCIIATH JUIMHBI U HAXOJWUTh YTl Y MOJO0OHBIX (Uryp (10 aaroputMy y4eOHBIX
nevicteuit). IlpuMmeHATh cBoOMCTBa MOMOOMS B MPAKTHYSCKHX 3adavax. YMETh
MIPUBONUTH MPUMEPHI MOJOOHBIX (PUTYP B OKPYKAIOIIIEM MUDE.

[Tonp30BaThCsa TeopeMaMH (10 BU3YaJIbHOUM OMOPE) O MPOU3BEACHUU OTPE3KOB
XOp/l, 0 NPOU3BEICHUH OTPE3KOB CEKYIIHNX, O KBaAPATE KaCaTEIbHOM.

[Tonb3oBaThCA BEKTOpaMH, MOHMMAaTh UX T€OMETPUUYECKUNH U (PU3MUECKUI
CMBICJI, MPUMEHSTh UX B PEIICHUN TEOMETPUYECKUX U (PU3UYECKUX 3a11ad. [[pumMeHaTsh
CKJISIPHOE MPOU3BECHNE BEKTOPOB JJIsl HAXOXKIEHUS IJTUH U YTJIOB.

[Tonp30BaThCA METOJAOM KOOPJAMHAT HA MJIOCKOCTH, TPUMEHSTh €r0 B PEIICHUH
r€OMETPUYECKHUX U MPAKTUYECKUX 3a7ad.

Branerp NMOHATUSMU MNPAaBUIBHOTO MHOTOYTOJBHUKA, IJIUHBI OKPY>KHOCTH,
JUIMHBI YT OKPYKHOCTH M paJluaHHON MEPHI yIiia, YMETh BBIUUCIIATH TUIOIIAIb Kpyra



U ero yacteu (C omopoi Ha crnpaBouHylo MHQopMmaiuio). [IpuMeHaTs noaydeHHbIE
YMEHUS B MPAKTUYECKUX 3a/1auax.

HaxonuTe ocu (WM LEHTPHI) CHUMMETpUU (UTYp, TPUMEHSTh ABHKECHUS
TUIOCKOCTH B MMPOCTEHIINX CITydasix.

[IprMeHATh MONyYCHHBIC 3HAHUS HA TMPAKTUKE — CTPOUTH MaTeMaTHYeCKHe
MOJIENU JUTS 3ajlad peabHON JKU3HU U MPOBOAUTH COOTBETCTBYIOLINE BBIUMCICHUS C
NpUMEHEHHEM TMoa00us M TPUTOHOMETpUYECKHX (YHKIUA (MONb3ysCh, TIe
HEO0XO0JIUMO, KATBKYJISITOPOM).

PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «BEPOATHOCTBb U
CTATUCTHUKA» 7-9 KJIIACCBI

Hesan u3yuyeHus y4e0HOro Kypca

B coBpemeHHOM IU(PPOBOM MUPE BEPOSITHOCTH U CTATUCTUKA TPUOOPETAIOT BCE
OOJIBIITYI0 3HAYUMOCTh, KaK C TOYKH 3PEHUS MPAKTHUYECKUX MPUIIOKEHUH, TaK U UX
poiii B oOpazoBanuu. Kaxaplii 4enoBek MOCTOSHHO MPUHUMAET PEIICHUs] Ha OCHOBE
HMMEIOIIUXCS Y HETO TaHHBIX. A 1151 000CHOBAaHHOTO MPUHSTHUS PEILICHUS B YCIOBUIX
HEJOCTaTKa WM U30bITKa HWHGpOpPMAIMM HEOOXOJMMO B TOM YHCIE XOPOUIO
c(hOpMHUPOBAHHOE BEPOSTHOCTHOE U CTATUCTUUECKOE MblIeHUE. IMEHHO MO3TOMY
OCTpO BCTaja HEOOXOAUMOCTH CPOPMHUpPOBATh y OOYYalOIIUXCA, B TOM YHCIE
obOyuatomuxcst ¢ 3I1P, ¢pyHKIMOHANIBHYIO TPaMOTHOCTh, BKJIIOUYAIONIYI0 B ceOsl B
Ka4eCTBE HEOTHEMJIEMOM COCTABILIIOIIECH YMEHUE BOCHPUHUMATh U KPUTUYECKH
aHaJIM3UPOBaTh MH(pOpPMAIUIO, MPEACTABICHHYIO B Pa3IMUHbIX (hopMax, MOHUMATH
BEPOSITHOCTHBIA  XapakTE€p MHOTHUX pEANbHBIX MPOLECCOB U 3aBUCUMOCTEM,
POU3BOJIUTh TMPOCTEUIIINE BEPOATHOCTHBIE PACUETHI. 3HAKOMCTBO C OCHOBHBIMU
npUHIIMIaMu cOopa, aHau3a U MPEJCTaBICHUS JAaHHBIX U3 PA3IMYHbIX chep KU3HU
o011ecTBa M TOCyJapcTBa MPUOOIAET 00YJaIOIMXCs K 00IIECTBEHHBIM HHTEPECaM.

B crpykrype mporpammbl yueOHOro Kypca «BeposTHOCT M CTaTHCTHKa»
OCHOBHOHM IIIKOJIBI BBIJIEJIEHBI CIIEIYIOIIUE COAEPKATEIbHO-METOINYECKUE JIMHUU:
«IIpencraBneHre TaHHBIX U OMKCATEIbHAS CTATUCTUKAY; «BEpOATHOCTHY; « DTEMEHTHI
KOMOMHATOpUKNY; «BBeaeHue B Teoputo rpadony.

Conepxanue nuHuu «lIpencraBieHue JaHHBIX U OMHUCATENbHAs] CTATUCTUKA
CITY’)KUT OCHOBOM 17151 (HOPMUPOBAHUS HABBIKOB paOOThI ¢ HH(GOPMAIIUEH: OT YTSHUS U
uHTeprpeTanuu uHGOpMaIlMU, MPEICTaBICHHOM B TabiMilax, Ha AuarpaMmax |
rpadukax 10 cOopa, TpEeACTaBICHUS M aHAIW3a JaHHBIX C HCIOJb30BAHUEM
CTaTUCTUYECKUX XapaKTEPUCTUK CPEIHMX U pacceuBaHusa. Paboras ¢ JaHHBIMH,
oOyuaroruecst ¢ 3[1P ydarcst cauThiBaTh U MHTEPIIPETUPOBATH JTAHHBIC, BHIIBUTATD,
apryMEHTUPOBaTh W KPUTHUKOBATh MPOCTEHIINE THUIMNOTE3bl, Pa3MbIILIATh Ha
¢dakTopamu, BBI3BIBAIONIUMH W3MEHUMBOCTh, W OIICHMBaTh WX BIUSHHUE Ha
paccMaTpUBaeMble BEIMUUHBI U MTPOIECCHI.

NHTYUTUBHOE NPEACTABIECHUE O CIYYaWHOW W3MEHYMBOCTH, HCCIICIOBAHUE
3aKOHOMEPHOCTEN U TEHACHIMN CTAHOBUTCS MOTUBUPYIOLIEH OCHOBOM ISl U3yYEHUS
TEOpPUHU BepoATHOCTEH. bombioe 3HaueHue s odoyyaromuxcs ¢ 3I1P 3nech umerot
NPAaKTUYECKNE 3aJaHUS, B YAaCTHOCTU OMBITHI C KJIACCHUYECKUMHU BEPOATHOCTHBIMU



MOJEIISIMH.

[loHsiTHE BEpPOSTHOCTH BBOAMUTCS KAk Mepa MpaBIoNoao0usi CIy4aitHOTro
coObrTus. [Ipu uzyyenuun kypca odyuvatouruecs ¢ 3[1P 3HakomsTCs ¢ mpocTediuMu
METOJIaMH  BBIYMCIEHUS BEPOATHOCTEH B  CIy4YallHBIX OKCHEPUMEHTaX C
PAaBHOBO3MOXHBIMH ~ JJIEMEHTAPHBIMU  HCXOJIaMH, BEPOATHOCTHBIMH 3aKOHAMH,
MO3BOJISIIONIMMU CTaBUTh U pemiath Oosee CloXHbIe 3aaadd. B Kypc Bxonsr
HayaJIbHbIE TMPEJCTaBICHUS O CIyYalHBIX BEJIMYMHAX W HMX  YHUCIOBBIX
XapaKTEPUCTHKAX.

Takke B paMKax 3TOro Kypca OCYLIECTBISETCS 3HAKOMCTBO OOYYarOIIMXCS C
3[IP ¢ MHOXECTBAaMH W OCHOBHBIMU OI€pallisIMH HAJ  MHOYKECTBAMH,
paccMaTpUBAalOTCSl NPUMEpPbl NPUMEHEHHsS U1 pEHIeHWs 3aJady, a TaKxke
MCIIOJIb30BaHUS B IPYTMX MATEMAaTHUYECKUX Kypcax U y4eOHBIX MpeaIMeTax.

MecTo yueOHOro Kypca B yueOHOM ILJIaHE

B 7-9 wmaccax usywaercs Kypc «BeposSITHOCTH M CTaTUCTHKA», B KOTOPBII
BXOo#sAT pazgensl: «lIpeactaBneHue MAaHHBIX U ONUCATENIbHAsT CTaTUCTUKAY,
«BeposTHOCTEY; «DJIeMEHThl KOMOMHATOPUKWY; «BBeneHue B Teopuio rpadoy.

Ha u3ydenue naHHOro xKypca OTBOAMT | y4eOHBI 4Yac B HENEIIO B TEUCHHE
KaXxJ10ro roga o0ydeHus, Bcero 102 yaeOHbBIX Jaca.

COLEPKAHUE YUYEBHOI'O KYPCA «BEPOATHOCTD 1 CTATUCTUKA (I10
I'OIAM OBYYEHUA)

7 KIIACC

[IpencraBnenne NaHHBIX B BUE TaOMuUIl, Auarpamm, rpaduxoB. 3amnoiaHeHHE
Ta0JINII, YTEHUE U TTOCTPOEHUE JUarpaMM (CTOJOUKOBBIX (CTOMOYATHIX) U KPYTOBBIX).
UYrenue rpaukoB peanbHbIX HpoleccoB. M3pneuenne nupopmanuu U3 guarpamm u
TaOJINII, MCTIOH30BAHNE U UHTEPIPETAIINS JAHHBIX.

OmnwucarenpHasi CTaTUCTUKA: CpenHee apudmMeTrhdyeckoe, MeAuaHa, pa3Mmax,
HaumOOJbIIIeE W HaWMEHbIIEe 3HAUYeHUS HaOopa 4YHCIOBBIX JaHHBIX. [Ipumeps
CIIy4allHOM U3MEHYUBOCTH.

*Ciy4ailHblil SKCHEpUMEHT (OMbIT) M CllydailHoe coObITue. BeposTHOCTh U
yacToTa. PoJib MaoBEpOATHBIX U IPAKTUYECKU JOCTOBEPHBIX COOBITHI B MPUPO/JIE U B
oOmiectBe. MOHETa U UTPaANIbHAS KOCTh B TEOPUM BEPOSTHOCTEN*4,

*I'pad, Bepmmna, pedpo. CreneHb BepuiuHbl. Yuciao pédep u cymmapHas
crernenb BepiuH. [Ipencrasienue o cesizHocTH rpada. Llenu u rukibl. [TyTu B rpadax.
O6xoxa rpada (disiepoB nyTh). [IpeacraBnenue o0 opueHTHpOBaHHOM Tpade. Peiienne
3a/1a49 ¢ IIOMOIIBIO TpadoB™.

4 3).'(601: u gajiec * * 0003HAYECHBI TEMbI, U3YUCHHC KOTOPLIX NPOBOJAUTCA B O3HAKOMUTCIILHOM IIJIaHE. Heaaror
CaMOCTOATECJIbHO OIPCALCIIACT 00BeEM n3y4acMoro mMmarepuaja.



8 KUIIACC

[IpencraBienuie NaHHBIX B BUE TaOIMI], 1MarpamMmm, rpaduKoB.

MHOX€ECTBO, 3JEMEHT MHOXKECTBA, NOAMHOXecTBO. Omnepamuu  Haj
MHOXECTBaMU: OOBEAMHEHHUE, TIEpeceueHne, aononHeHne. CBoiicTBa onepauuii Haj
MHO>ECTBaMHU: NEPEMECTUTEIIBHOE, COYETaTEIbHOE, pacnpenenuTenbHOE,
BKIItOUeHUs. Mcronb30Banne rpauueckoro NpeCTaBICHUs MHOXKECTB JJIsl OTIMCAHUS
peanbHBIX IPOLECCOB U SIBJICHUI, IPU PELIEHUU 3a]1a4.

*U3mepenue paccerBaHus NaHHBIX. JlMcmepcus U CTaHAAPTHOE OTKIOHEHUE
YUCJIOBBIX HA00OPOB. JlnarpamMma paccenBanus *.

OneMeHTapHble COOBITHS  ciay4ailHoro omnbiTa. CiydailHble — COOBITHS.
BepositHocT coObITH. ONBITH ¢ PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMH.
Cnyyaitnbiii BIOOp. CBsI3b MEXKAY MaJIOBEPOSITHBIMU U MPAKTUYECKU TOCTOBEPHBIMU
COOBITUSIMU B MIPUPO/IE, OOIIIECTBE U HAYKE.

*JlepeBo. CBolicTBa 1€pEBBEB: €IMHCTBEHHOCTD IIYTH, CYILIECTBOBAHUE BUCSIUEH
BEPILUHBI, CBA3b MEXKIY YMCIOM BEpIIMH W uuciaoM pédep. [IpaBuio yMHOKeHUS.
Pemenue 3anay ¢ momolsko rpagos.

[IpotuBomnonoxkueie coObiTHs. [uarpamma Oiinepa. OObeauHEeHUE U
nepecevyeHre coobiTuii. HecoBmecTHbie coObITHS. POpMyIa CI0KEHHS BEPOSTHOCTEM.
VYcnoBHast  BepositTHOCTh.  [IpaBuio  ymHOkeHusi. He3aBucumbie  COOBITHS.
[IpeacraBnenne sKcliepuMEHTa B BHJIe JiepeBa. PelieHune 3agad Ha HaXO0XKIECHUE
BEPOSATHOCTEH C MOMOIIBIO AEpeBa CIYUYaHOTO IKCIIEPUMEHTA, AUarpaMm Ditsiepa *.

9 KJIACC

[IpencraBiienrie TaHHBIX B BUJI€ TaOIUII, AMArpaMm, rpaduKoB, HUHTEPIPETALIUS
naHHbIX. UTeHne 1 mocTpoeHue Tabull, JuarpaMM, TpauKoB MO peaabHbIM JaHHBIM.

[lepectanoBku u daktopuas. CodyeTaHusi U YUCIO codyeTaHuu. *TpeyroabHUK
[Tackans™. Pemenue 3aa4 ¢ UCMOJIb30BaHUEM KOMOUHATOPHKH.

*['eomeTpuueckast BeposTHOCTh. Ciy4dallHbIM BBIOOpP TOYKM U3 (UTYpHI Ha
TUIOCKOCTH, U3 OTPE3Ka U U3 IyTU OKPYKHOCTH *,

HcnbiTanue. Ycnex u Heygaya. Cepust UCIibITaHUM 10 niepBoro ycnexa. Cepus
ucneiTanuii bepaymimn. BepostHocTy coObITHIT B cepun ucTibiTaHui bepHym.

CnydailHasg BeIMYMHA W pacHpeiesieHUuEe BeposTHOCTeW. MaremaTuueckoe
oxujanue u qucnepcusd. [[pumepsl MaTeMaTHYECKOTO 0KUJAHUS KaK TEOPETUYECKOTO
CpPEHET0 3HAYEHUS BEJIMYMHBI. MaTeMaTHYeCKOe O)KUAAHUE U JUCTIEPCUS CITyYalHOU
BEJIMYMHBI «YHCJIO YCIIEXOB B CEPUU UCTIBITAHUN bepHym.

[Tonsitue o 3akoHe OousblMX uKces. M3MepeHne BEpOSTHOCTEH C MOMOIIbIO
4acTOT. PoJib ¥ 3HaueHHE 3aKOHA OOJIBIITUX YHUCEI B MPUPOJIE U OOIIECTRE.

TJIAHUPYEMBIE [TPEMETHBIE PE3YJIbTATBHI OCBOEHUS PABOYEI
[IPOTPAMMBI KYPCA «BEPOSITHOCTb U CTATUCTUKA» (II0 TOJIAM
OBYYEHUST)

[IpeameTHBIE PE3YIIBTATHI OCBOCHHS Kypca «BeposiTHOCTh U CTaTUCTUKA» B 7—9
KJIACCaX XapaKTEPU3yIOTCs CIECAYIOIUMHU YMEHUAMM.



7 KIIACC

Yurate wuHQOpMALMIO, TPEICTAaBICHHYI0O B TaOiWlax, Ha Jguarpammax;
MPEACTABIATh JIaHHbIE B BUAE TaOMUL, CTPOUTh AWArpaMMbl (CTOJOHWKOBBIE
(cTosi0uaThie) U KPYyTroBBI€) IO MAaCCUBAM 3HAYEHUH (C UCTOJIBb30BAHUEM 3PUTEIIHLHOM
HaIJISIAHOCTH W/WJIH BepOaIbHON OTIOPHI).

OnuceiBaTh ¥ MHTEPIPETUPOBATH  peajbHbIE  YUCIOBBIE  JIAHHBIE,
Ipe/icTaBlIeHHbIE B Ta0JIMIIAaX, HA IUarpaMmax, rpaukax.

OpueHTHpPOBAaTbCS B MOHATUAX M ONEPUPOBATH MMM Ha 0a30BOM YpOBHE:
cpenHee apupMeTuyecKoe, MeArnaHa, HauOoblllee 1 HaMMEHbIIIee 3HAUCHU s, pa3Max.

NMeTs mnpeacraBieHUE O CIy4allHOM M3MEHUYHMBOCTHM Ha IIpUMEpax ILIEH,
GU3NUEeCKUX BETUYHUH, AHTPOIIOMETPUYECKUX JAaHHBIX; UMETh MPEJCTABICHUE O
CTaTUCTHUYECKON YyCTOMYHUBOCTH.

8 KUIACC

W3Bnekatb U mnpeoOpa3oBbIBaTh HH(OpPMAIMIO, NPEJICTABIECHHYIO B BHJE
Ta0JHL, AUarpamMm, rpauKoB; NPEICTaBIATh JaHHbIE B BHUJAE TaOJUL, IUarpam,
rpauKoB.

OnuceIBaTh MOCJIE COBMECTHOTO aHAJIU3a JAHHBIE C IOMOIIBIO CTATUCTUYECKUX
MOoKa3aTelleld: CpeJHUX 3HAYEHUH WU Mep pacceuBaHus (pa3max, IUCIEpcus u
CTaHAApTHOE OTKJIOHEHUE).

HaxonuTh 4acTOThl YUCIOBBIX 3HAYEHUI U YACTOTBI COOBITHIA, B TOM YHUCJE MO
pe3yjbTataM U3MEpeHud U HaOmoAeHuN (C HCMOJb30BaHUEM 3pUTEIbHOU
HaTJISAHOCTH W/WUJIH BepOaIbHON OTIOPHI).

Haxonuth BEpOSTHOCTH CIIy4alHBIX COOBITUH B OMNBITaX, 3Has BEPOATHOCTH
AJIEMEHTApHbIX COOBITUH, B TOM UHCJIE€ B OMNbITaX C PaBHOBO3MOXKHBIMU
AJIEMEHTApPHBIMU COOBITUSMH (C HCIOJIb30BAHUEM 3PUTENBHON HArMSAHOCTH W/WIH
BepOaIbHOM OTOPHI).

HNmets mnpencraBieHue O TrpadUUYecKuX MOJCNAX: JEpeBO CIIy4ailHOTro
AKCIEPUMEHTA, JUarpaMMbl DWiiepa, YuciaoBas mpsmasl.

OnepupoBarh MOHATUAMH Ha 0A30BOM YPOBHE: MHOXECTBO, MOJIMHOKECTBO;
BBINIOJIHATH ONEpalMy HaJl MHOXECTBAMU: O0OBEAMHEHHUE, TIEPECEUCHUE, IOTIOJTHEHHUE;
NEPEUUCsATh  3JIEMEHThl MHOXECTB; IPUMEHATh CBOMCTBA MHOXECTB (C
UCIIOJIb30BAaHUEM BU3YaJIbHOM OIMOPHI).

WNwmetp mpencraBieHue o rpa@uyueckoM MpeCTaBIEHHEe MHOXKECTB M CBA3EH
MEXXIy HUMHU JIJIL ONIMCAHUS MIPOLIECCOB U SIBJIEHUM, B TOM YHCJIE IIPU PEILICHUH 3a7a4
U3 JPYTUX Y4EOHBIX MPEIMETOB U KYpPCOB.

9 KJIACC

N3BnekaTh 1 mpeoOpa3oBbIBaTh MHYOPMAIUIO, IPEACTABICHHYIO B Pa3IMYHbBIX
WMCTOYHUKAX B BUAE TaONHII, JUarpamm, rpaukoB; NPEICTaBISATh JTaHHBIE B BHUJE
TabIuL, TuarpaMM, rpauKoB.



Pemate npocreiimme 3aaa4u OpraHu30BaHHBIM 1IEPE00POM BAPUAHTOB, & TAKKE
C MCIIOJIb30BaHUEM KOMOMHATOPHBIX MPABUI U METOJIOB.

HNmeTs mpencraBieHue 00 OMMCATENBHBIX XapaKTEPUCTHKAX JJIsi MacCHUBOB
YHUCJIOBBIX IaHHBIX, B TOM YHUCJIE CPEAHUE 3HAUCHUS U MEPBI PACCEUBAHUS.

HaxoauTs 4acTOThl 3HAUYE€HUN U 4YaCTOTHI COOBITUS, B TOM YHCIIE IOJB3YAChH
pe3ysibTaTaMy MPOBEAEHHBIX U3MEPEHUIM W HAOIIOJEHUM (C OMOPOIl Ha CIPaBOYHYIO
uH}opMaIuio).

HaxoauTs BepOATHOCTH CIydyaWHBIX COOBITHI B HM3YYCHHBIX OIBITaX, B TOM
YyClie B OMbBITaX C PAaBHOBO3MOXKHBIMH 3JEMEHTAPHBIMU COOBITHSIMH, B CEPHSIX
WCTIBITAHHUM J10 TIEPBOI0O YCIIEXa, B CEPUAX UCTBITAHUN bepHyIuIn.

NmMers mnpencraBieHWe O CIy4YalHOM BEJIMYMHE M O PACHPENCIICHUH
BEPOSATHOCTEM.

NMeTp mnpenactaBieHUE O 3aKOHE OOJBIIMX YHCET KAaK O MPOSIBICHUU
3aKOHOMEPHOCTH B CIIy4allHON M3MEHUYMBOCTH U O POJIM 3aKOHA OOJIBIIMX YHCEN B
pUPOJIC U OOIIECTBE.



TEMATHUYECKOE IINTAHUPOBAHUE

Temarnueckoe MJIAHUPOBAHUE M KOJIMYECTBE YACOB, OTBOJAMMBIX Ha OCBOECHHE KaXKIOW TeMbl y4eOHOro IMpeameTa
«MaremaTHKa» aganTHPOBAHHON OCHOBHOM 00pa30BaTENIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa30BaHusl 00y4arouxcs ¢
3aJIep’)KKOM TICUXUYECKOTO0 pPa3BUTHA, B IIEJIOM COBNAJAIOT C COOTBETCTBYIOUIMM pa3/ieloM pabodel MporpaMMbl y4eOHOTo
npeamera «MareMaThKka» 00pa30BaTEeIbHONW MPOTrpaMMbl OCHOBHOTO oOuiero oopasosanus. [Ipu stom Opranusanus Bopase
camMa BHOCUTb U3MEHEHUsI B COJIEpKAHME U paclipesie]ieHue y4eOHOro Marepuaia mo rogaMm o0ydeHusi, B OCIEI0BaTEIbHOCTD
U3YyYEHUs TEM U KOJIMYECTBO YaCOB HAa OCBOCHUE KAXKIOW TEMbI, ONpEAENICHUE OpPraHU3allMOHHBIX (opM OOydYeHHUS U T.I.
OOOCHOBaHHOCTH JIAHHBIX U3MEHEHUN ONpEeIeTcs BHIOpaHHBIM 00pa3oBaTenbHOM opranuszamnuet Y MK, uHauBHIyanbHbIMU
NCUXO(PU3NYECKUMH OCOOEHHOCTSIMU KOHKpETHbIX oOyuarommxca ¢ 3[IP, cTeneHpl0 YCBOEHHOCTH UMHU YYEOHBIX TEM,
pEKOMEHJAUsIMUA 0 OTOOpY M ajanTaldd y4eOHOro Marepuana Mo MaTeMaTuKe, NpeacTaBieHHbIMA B lloscHHUTENnbHOMI

3aIIUCKCE.

5 kaace (He menee 170 u)

Ha3zBanue
pa3nena (Tembl)
Kypca (4uciao

OcHoBHOE cogepkaHue

OcHoOBHBIE BUBI AeSITeIbHOCTH 00y4al0IIMXCH

4acoB)
HartypanbHbie Hecatnunas cucrema cuucieHus. Psap HaTypanpHbIX uMcel. |Uurarhb, 3anucbiBaTh, CPABHUBATH HATYPAJIbHBIC 4YHUCIA,
uyucaa. JleiicrBus ¢ |Hartypanbnbeiii psaa. Yucino 0. HarypanbHble 4ncila Ha|y4acTBOBATb B OOCY:KI€HMH CHOCO0OB YIIOPSIOYMBAHUSA
HATYPAJIbHBIMU KOOp-AUHATHOW NpsiMoid. CpaBHEHHE, OKPYTJICHHE HATYpPaAJIbHbIX | YU CEN.
YK CJIaMH YHCElL. HN300paxaTh KOOPAMHATHYIO IPIMYHI0, OTMeYaThb 4KCIIA

(43 u)

ApudmeTrnueckre JEHCTBUS C HaTypalbHBIMU YHCIAMH.
CaoiicTBa HyJs NpU CIOKEHUM U -YMHOXXEHUH, CBOMCTBa
CANHUIIbI npu YMHOKCHHU. HepeMeCTHTeHBHOG n
COUeTaTeIbHOE  CBOMCTBAa  CJIOXKEHHUS U  YMHOXEHHS,
*pacIpeIeUTEILHOE CBOMCTBO YMHOKEHHS * 4,

TOYKaMU Ha KOOPAMHATHOW MPSAMOW, HAXOAUTH KOOPIUHATHI
TOYKH.

HccnenoBarh cBoiicTBa HaTypaibHOrO psiga, uncen 0 u 1 npu
CJIOKEHUU U YMHOXEHHUH.

Hcnoab30BaTh NpPaBUJIO0 OKPYIJIEHHS HATYPAJIBHBIX YHACEI IIPH
HEO0OXOIUMOCTH C OMOPOI HA aNTOPUTM TIPABHIIA.




*JlemuTend ¥ KpaTHble® uucna, pas3lioKEHHE 4Yuclia Ha
MHOxuTenu. [enenne ¢ ocratkoM. [Ipoctbie u cocTtaBHBIE
yucna. *[Ipusznaku genumoctu Ha 2, 5, 10, 3, 9*

CrerneHb ¢ HaTypaJbHBIM [10KA3aTEIIEM.

UucnoBble BhIpaKeHUS; TOPSIAOK JECHCTBUH.

Pemienne TeKCTOBBIX 33124 Ha Bce apu(MeTHIecKre AeHCTBUS,
Ha JBMKEHUE U TIOKYIIKH.

BeinonHATs apudmerudeckue AeHCTBHA C HATypabHBIMU
YUCJIAMH, BBIYHUCJIATH 3HAYCHUS YUCIOBBIX BBIPAKEHUU CO
ckoOkaMu 1 6e3 CKOOOK.

3anuchIBaTh IPOU3BEJCHUE B BUJIE CTEIICHH, YUTATH CTEIICHH,
HCNOJIB30BATh TEPMHHOJIOTHI0 (OCHOBaHUE, I10Ka3aTellb),
BBIYHC/ISITh 3HAYEHUsl CTENeHell npu HEOOXOAUMOCTH C
BU3yaJIbHOW OIIOPOM.

BuINoTHATL, TNPUKUAKY M OIEHKY 3HAaYCHUM YHCIOBBIX
BBIPDAKCHHI, MpeAIaratb U NPUMEHATh NPUEMBI MPOBEPKH
BBIYUCIICHUM.

Hcnonp3oBaTh 0OpU BBHIYMCICHUSX MepPeMeCTUTEIbHOE H
coyeTarejbHOEe CBOMCTBA CJOKEHHSI W  YMHOKEHHS,
*pacnpeneauTeibHOe CBOICTBO YMHOKEeHUs *;
dbopmynHpoBaTh U MPUMEHSTH TMpaBHIa MPeodpa3oOBaAHUA
YHCJI0BBIX BHIPAKEHUI HA OCHOBE CBOMCTB apu(h)MeTHYeCKUX
AeHCTBUA MPU HEOOXOAMMOCTH C HANIPABJISIIONIEH OMOIIBIO.
@opMyJIMPOBATh ONpeIeJeHUsl JIEIUTENss U KpaTHOro (c
OTOPOY HA aNITOPUTM MPaBUIIA), HA3BIBATH JACITUTENIN U KPaTHBIE
qlclia; pacmo3HaBaTh IPOCTbIE U COCTaBHBIE YHCIIA;
(¢hopMyIMPOBATH U MPUMEHSATH NPU3HAKH JIEIUMOCTH Ha 2, 3,
5,9, 10, (c omopoil Ha anropuT™M IMpaBuUiia); MPUMEHATH
AJITOPUTM  PA3JIOKEHWS] YHCIA HAa IPOCThIE MHOXXHUTEINH;
HAXOJHUTh OCTAaTKH OT JICJICHUS U HEMOJIHOE YaCTHOE.
Pacno3HaBaTh WCTUHHBIE U JIOKHBIE BBICKA3bIBAaHUS O
HaTypaJIbHBIX YHCIIAX, IPUBOAUTH MPUMeEPbI U KOHTPIIPUMEPHI,
CTPOUTH BBICKA3bIBAHUS W OTPHUIAHMS BBICKA3bIBAaHUI O
CBOMCTBAX HaTypaJbHBIX YHCEN C OMOPOM Ha oOpasell.

Pemiarp TEKCTOBBIC 3aMaud  apU(PMETHUYECKHM CIIOCOOO0M,
HCNO0JIb30BAaTh 3aBHCHMOCTH MEXIYy BEIMYMHAMH (CKOPOCTb,
BpeMsl, PacCTOSHUE; II€Ha, KOJIUYECTBO, CTOMMOCTh U JIp.) MPHU
HEO0OXOJIMMOCTH C MCIOJB30BaHUEM CIIPABOYHON WMH(MOpMAaIIH:
AHAJIM3MPOBATH TEKCT 33/1a4k, nepeGopMyJIHPOBATH YCIOBUE,
U3BJIEKATH HE00X0TMMbIE JTAaHHBIC, YCTAaHABJIMBATH
3aBUCUMOCTH MEXJy BEIMYMHAMHU TMPU HEOOXOIUMOCTH C




HaIIPABJIAIOLIEH ITOMOLIBIO.

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

IMpuBoaurs, pa3duparb pasIUYHBIC
pemieHuil  TEeKCTOBBIX 3adad  (mpu

HAIPAaBJIAIONIEH TOMOIIIBIO).

C nomMombI0 MeJarora OUEHUBATH IOJYYCHHBIM pE3yJIbTar,
OCYHIECTBJISATh  CAMOKOHTPOJb,  IIPOBEpsii  OTBET  Ha
COOTBETCTBUE YCIOBUIO, HAXOAUTDH OLUIMOKH.

*Pemiate 3agaum ¢ mMOMoOIbI0 Mepedopa BcexX BO3MOMKHBIX
BapHAHTOB *.

3HAKOMUTHCS C HCTOPHEH Pa3BUTHs apU(PMETUKH.

pCIICHMsI, 3alucu
HEOOXOIUMOCTH €

Harasinnast
reomerpus. Jluanu

HA MJIOCKOCTH
(12 )

Touka, npsimMas, oTpe30K, Jyd. Jlomanas. M3mMepeHue IIMHbBI
OTpe3Ka, METPUYECKHE EAMHULbLl  M3MEpPEHUs  JJIMHBIL.
OKpy’>KHOCTb U KpYT.

[TpakTrueckas pabota «Iloctpoenue y3opa U3 OKpyKHOCTEI».

VYron. Ilpsmon,
N3mepenue yrios.

OCTpBIM, TYNOM M pa3BEPHYTHIA YIJIBL

[Tpaktuyeckas padora «IlocTpoeHue yriosy.

Pacno3naBarb Ha 4eprekax, pPHUCYHKaX, ONHUCHIBATD,
UCIIOJIb3YSl TEPMUHOJIOTHIO, M HM300paskaTb C IIOMOIIbIO
YepTEXKHBIX ~ MHCTPYMEHTOB  (IIpM  HEOOXOJUMOCTU IO
BU3YaJIbHOW OIOpE): TOUYKY, HPSMYIO, OTPE30K, Jy4, Yrodi,
JIOMaHY!0, OKPYKHOCTb.

Pacno3naBath, NMpUBOAMTHL NMPHMeEPHI OOBEKTOB PEATBLHOIO
MHUpa, UMEoLUX (OpMy H3YYEHHBIX (UTYp, OlEeHHBATH WX
JIMHENHBIE Pa3MEpHI.

Hcnoab3oBaTh JUHEHKY U TPAHCIIOPTUP KaK MHCTPYMEHTHI IS
IIOCTPOEHHS U U3MEPEHMS: M3MEPATD JIIMHY OTPE3Ka, BEIMUMHY
yria;, CTPOMTH OTPE30K 3aJaHHOM JUIMHBI, YIOJI, 3aJaHHOU
BEJINYMHBL; OTKJIAABIBATH LUPKYJIEM PaBHBIE OTPE3KH, CTPOUTH
OKPYKHOCTB 33/IaHHOT'O pajuyca.

N300pakarh KOHQUIypallud TeOMETPUYECKUX GUryp us
OTPE3KOB, OKPYKHOCTE€H, HMX 4YacTed Ha HEJIMHOBAHHOH U
KjeT4yaToil Oymare; mpeaJaraTtb, ONMMCHIBATH M 00CYKIATh
cnoco0bl, AJrOPUTMbI IOCTPOCHHS IIOCIE COBMECTHOTO
aHaiu3a.

Pacno3naBatb u M300paxkaTh Ha HEJIMHOBAHHOM U KJIETYATON
Oymare mTpsMOW, OCTpbI, Tymo#l, pa3BEPHYTHIN  YIJIbI;
CPAaBHUBATDH YIJIBL.




BuIuucasiTh JJIMHBI OTPE3KOB, JIOMAHbIX.

IMonuMaTh W HCOOJB30BATH MNPH PpelIeHHH  3a7a4
3aBHCUMOCTH MEX]Y €IMHUIIAMUA METPUUYECKON CHCTEMBI Mep;
3HAKOMHTBCSl C HEMETPHUUECKUMH CUCTEMAMU MEP; BbIPAKATH
JUIMHY B PA3JIMYHBIX €MHUALIAX U3MEPEHUS ITPH HEOOXOAUMOCTH
C OTIOPOIi Ha CPABOYHYIO HH(OPMALHIO.

HccaenoBarh GUTypbl U KOHQUTYpAILTUH, UCTIONB3YS LU(POBLIE

peCypChl.

OOLIKHOBEHHEIE
npoou
(48 u)

Hpo6s. IlpaBunpHble M HenpaBwibHble ApoOu. OCHOBHOE
cBoiicTBO Apodu. CpaBHeHUE IpoOeit.

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

Pemenue TeKCTOBBIX 3aiay, coiepkammx Jpodu. OCHOBHBIE
3a/1auu Ha Jpoowu.

[TpumeHeHue OyKB IS 3alIUCH MaTEMaTUYECKUX BhIPAKEHUH U
IIPEIIOKEHUH.

MopaeaupoBath B TpapHuyUecKoi, NpeaMETHOH ¢opme, C
MIOMOILIbI0 KOMIIBIOTEpA MOHSATUS U CBOMCTBA, CBSI3AHHBIE C
OOBIKHOBEHHOM JAPOOBIO.

YuTaTh U 3aNUCHIBATH, CPABHUBATH OOBIKHOBEHHBIE Jpo0H,
Nnpeaarath U 00Cy:KIaTh COCOOBI YIIOPSIOUUBAHUS IpOOEH.
M300paxkarp  OOBIKHOBEHHblE  ApoOM  TOYKAMU  Ha
KOOpJMHATHOM  IIPSAMOW; HMCHOJIB30BAaTh  KOOPAMHATHYIO
IPSIMYIO JUIsl CPaBHEHUS IpOOeii.

®opMyJIMpPOBaTh, 3aNIUCHIBATH € MOMOUILI0 OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOM JpoOW C Omopoi Ha IpaBHIIO;
HCNO0JIb30BaTh OCHOBHOE CBOMCTBO APOOM M *COKparieHus
npobeit M mpuBeneHHs IpoOM K HOBOMY 3HAaMEHATENI0 B
MPOCTEHIINX CITydasx®.

IpencraBasary 10 00pa3lly cCMelmaHHY JApoOb B BHJE
HENpPaBWJIBHOM W  BBIIEHATH LENyH 4YacThb YHCIa U3
HENpaBUIbHOM podu.

BoinoaHATL apudgMeTnyecKue J1eicTBUs C OOBIKHOBEHHBIMU
IpoOsSMU B TPOCTHIX CIyYasx; TPHMEHSTh CBOHCTBA
apudmeTnyeckux AeMCTBUMA sl pallMOHATN3AUU BEIYUCICHH.
BbINOJHATL NPUKUAKY M OLEHKY DPE3y/lbTaTa BBIYMCICHUM;
npeaarath ¥ NPUMEHATh NPUEMBI IPOBEPKH BBIYMCICHUMN.

IMpoBoauTh HCc/eROBaHUS CBOWCTB Jpo0Oeid, omupasch Ha
YHUCIIOBbIE JKCHEPUMEHTHl (B TOM 4HCIE€ C TOMOIIbIO
KOMITbIOTEPA).

Pacno3HaBaTh UCTHHHBIE U JIOKHBIE BbICKa3bIBaHUS O APOOSX,




NPUBOAUTH NPUMEPBI U KOHTPIPUMEPBHI.
Pemath mpocTEHIIME TEKCTOBBIE 3a/Jadud, COJEpKallue
IpoOHBIC JaHHBIC, M 337a4d HA *HAXOXKIEHUE YacTH IENOTO U
L[EJIOTO IO €r0 YacTH; BBISBJSITh HX CXOACTBA M Pa3IHIus *.
MoaeaupoBaTh XOJ PELICHHS 3a/la4d C MOMOIINBIO PHCYHKA,
CXEMBI, TAOIUIIBI.

I[IpuBoaNTHL, pa3déupaTh, OIEHHBATH pPA3JIMYHBIE DPELICHUS,
3alUCH PEIICHUH TEKCTOBBIX 3aa4 IMPH HEOOXOIMMOCTH C
HaIIpaBJIAOIIEH TOMOILBIO.

C nmoMombI0 MeAarora OMeHWBATh TOJTYYCHHBINH pe3yibTarT,

OCYIICCTBJISATHL  CAMOKOHTPONIb,  IIPOBEpsAs  OTBET  HAa
COOTBETCTBHE YCJIOBHIO, HAXOAUTH OIIHOKH.
3HAKOMUTHCS C HCTOPHEH Pa3BUTHS apU(PMETUKY.

Harasauas MHOroyrofabHUKH.  UeTHIPEXYrONBHUK,  IPAMOYTOJBHUK, | PacmosnaBaTh, H300paxaTh C I[OMOINBIO  YEPTEKHBIX

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

MHOTOYTOMBHUKH | Tpovrompuik., MHOTOYTOJIbHHKH.

(10 4.) TTIOMab U TTEpUMETp MPSMOYTOTBHHKA H MHOTOYTONLHIKOB, | IPHBOIUMTE MPUMEPEI O0HEKTOB PEaTbHOro MUpa, HMEIOMIHX
COCTABNIEHHBIX W3 TPAMOYTOIBHHKOB, eAMHULB! H3Mepemus|POPMY — MHOTOYTONBHHK, NpAMOYTOJIbHUKA,  KBaApatd,
nomay. TlepHMeTp MHOTOYTOTHHHKA. TPEYTOJILHUKA, OEHHBATH UX JIMHEIHBIE PA3MEPBL

BoluMcATh: TNEPUMETP TPEYrOJbHHUKA, IPAMOYTOJBHHKA,

MHOTOYTI'OJIbHUKA; IUIOIAAb MPSIMOYroJIbHHKA, KBajpara (IpH
HEO0XO0/IMMOCTH C ONOPOI Ha alITOPUTM YUE€OHBIX JEHCTBUI).
N300pakarh OCTpPOYTOJIbHBIE, IIPSAMOYTOJIbHBIE 51
TYIOYT'OJIBHBIE TPEYTOJIbHUKHU.

Ctpouthb Ha KjeryaToi Oymare KBajaparT U MPSIMOYTOJIBHHK C
3alaHHBIMHU JJIMHAMU CTOPOH.

HccaenoBath cBoiicTBa NpPSAMOYTOJIbHUKA, KBaJpaTa ITyTEM
HKCIIEpUMEHTa, HaOIIOACHUS, W3MEPEHUs, MOJCIUPOBAHMS;
CpaBHUBATh CBOMCTBA KBAJIpaTa U NPSIMOYTOJIbHHUKA.
Pacno3HaBaTb HCTHHHBIE U JIOXKHBIE BBICKAa3bIBaHUSA O
MHOI'OYT'OJIbHUKAX, MPUBOAUTH MPUMeEPbI U KOHTPIIPUMEDEI.
HccaenoBath 3aBHCHUMOCTSD IIJIOIIAAN KBAAPATA OT JJIUHBI €r0
CTOPOHBI.




Hcnoab3oBaTh cBOMCTBA KBAJIPAaTHOM CETKU UL IOCTPOEHUS
¢buryp;  pa3douBaThb  IPSAMOYIOJIBHUK  Ha  KBaJparsl,
TPEYrOJIbHUKU; COCTaBJATH (GUIYypbl M3 KBaJIpaToB U
IPSMOYTOJIBHUKOB U HAXOJUTh UX IJIOLIA/Ib, Pa30UBaTh (GUTYpHI
Ha IPSMOYTOJbHUKH U KBaJIpaThl U HAXOAUTh UX IUIOIIAb (TIpH
HEO0XOIMMOCTH C HAIPaBJISIONIEH TOMOLIBIO).

Beipa:xkaTh BeIMYMHY IUIOIAAM B PaA3JIMYHBIX EIMHULAX
U3MEpPEHUsI METPUYECKONM CHCTEMBI Me€p, MCHO0JIb30BaTh
3aBMCHUMOCTH MEXKJy METPUYECKHMH E€AVMHULAMU H3MEpPEHUs
IUIOINAAM TpU HEOOXOAMMOCTH C OINOpPOM Ha CIPaBOYHYIO
nH(pOpMaLHIO.

3HaKOMHTBCA C NpUMepaMH NPHUMEHEHUsl IUIONAId |
IepuMeTpa B IPAKTUYECKHX CUTyauusx. Pemarh 3agadyu u3
peanbHOM JKU3HU, IPU HEOOXOIUMOCTH C OIOPOM Ha aJrOpUTM
IIPAaBUIIA, 00CYKAATh Pa3jIM4YHble CIIOCO0BI PEIICHUS 3a1a.

JlecaTuanbie
npoou
(38 u)

Hecsatuunas 3anmuch apodeit. CpaBHEHUE ACCITUYHBIX APOOCH.

JeiicTBus ¢ necATHUYHBIMEU Apo0siMu. OKpyTIIEHUE IECITUIHBIX
Ipobeii.

Pemenune TexcToBBIX 3amad, coaepxamux Apoou. OCHOBHBIE
3aJa4u Ha Jpoou.

IIpencraBasATh IECATUUHYIO OpoOb B BHUAEC OOBIKHOBEHHOM,
YUTATh M 3alUCHIBATh, CPABHHUBAThH JCCATHYHBIE ApoOH,
npeniaratb M 00CY:KAaTh CHOCOOBI  YIOPSAAOYMBAHUSA
JECSTUYHBIX JPOOEH.

N300pakarh JIecsITUYHBIE TpOOM TOYKAMH Ha KOOPJIMHATHOM
IPSAMOM.

BoISIBIATH CXOACTBA M Pa3jM4usi IPaBUI apU(PMETHUECKUX
JIEWCTBUM C HATYPATbHBIMU YHCIIAMU U JECATUIHBIMH IPOOSIMH,
MOCJIE COBMECTHOI'O aHAJN3A.

BoeimoanaTs apudMeTHuecKkre JEeUCTBHS C JIECATUYHBIMU
Ipo0sSMHU; BBIMOJHATH, NPHKUAKY W OIEHKY pe3yjbTara
BBIYUCIICHUM.

I[pumensiTh cBoiicTBa apupMeTHYECKUX JCUCTBUM s
paInMoHaTN3aIluY BBIYUCIICHH.

[IpuMeHsTH MPABUJIO OKPYIJIEHUS JECATUYHBIX IpOoOeid, mpu
HEOOXOMMOCTH C BU3YaJIbHOU OMTOPOH.

IMpoBoauTh HCCJIEAOBAHUSI CBOMCTB JECATUYHBIX JpoOeH,
OMUpasiCh Ha YHCIOBBIE SKCHEPUMEHTHI (B TOM YHCIE C




MOMOIIIbIO0 KOMITBIOTEPA).
Pacno3HaBaTh UCTHHHBIC U JIOKHBIE BbICKa3bIBaHUS O APOOSIX,

NPUBOAMTH  NPHMEPbl U KOHTPIPUMEPHI, CTPOUTH
BbICKA3BIBAHUA U OTPUIIAHUS BHICKa3bIBAHMIA.
Pemars npocreimmne TEKCTOBBIE 3aJayd, COAEpKalUe

JpoOHBIE TaHHbIE, U HA *HAXO0XKJCHUE YacTH LEJIOT0 U L[EJIOro 110
€ro 4acTH *; BbISIBJSATH UX CXOJCTBA M Pa3IuYusl.
MopenupoBaTrh X0 PEIICHUS 33aJa4d C IOMOILBIO PUCYHKa,
cxeMmbl, Tabnuupl. Pa3douparh pa3iauuHble PELICHUs, 3allUCU
peLIeHUH TeKCTOBBIX 3a/1a4.

OnepupoBath IpOOHBIMU YHCIAMHU B pPEAlbHBIX >KM3HEHHBIX

CUTyalusIx.
C NMIOMOIIBIO IIeJarora OIMCHUBAThb HOqueHHBIfI pe3yiibTar,
OCyeCTBJIATDH CAMOKOHTPOIJIb, IMpOBEPAA OTBECT Ha

COOTBETCTBUE YCIOBUIO, HAXOAUTH OLUIMOKH.
3HAKOMMTBCSI ¢ HCTOPHEl pa3BUTHs apUMETUKU

Harasinnast
reoMeTpus.
Tena u purypsi
B IIPOCTPAHCTBE
(9w

*MuororpanHuku. M3o00pakeHne MHOrorpaHHukoB. Mopenu
IIPOCTPAHCTBEHHBIX TEIL.

[TpstmoyronbHbIN mapamenenumnesn, kyo. Pa3Béprku kyba u
napasenenunesa.
O0béM KybOa, MPSIMOYTOJIBHOTO Mapajuienenuneaa’™.

PacnozHaBaTh Ha 4epTeikax, PHCYHKaX, B OKpY:KallleM
MHpe IIPSIMOYTOJIbHBIN Mapauienenumnes, Kyo, MHOTOIpaHHHKH,
ONHUCHIBATb, MCHOJIB3YSl TEPMHMHOJIOTHI0, OIEHHBATH
JIMHENHBIE Pa3MEpHI.

I[MpuBoauTH MPUMePbI 0OOBEKTOB PEANBHOI0 MUpPa, UMEIOIINX
¢bopMy MHOTOrpaHHHUKA, MPSIMOYTOJIBHOTO MapalieNenumnesa,
KyOa.

M300pazkarh KyO Ha KiIeT4aToil Oymare.

HccaenoBarb CBOMCTBA KyOa, MPSAMOYTOJIbBHOTO
napajuleJIenunea, MHOTOTPAaHHUKOB, UCIOJB3Ysl MOJAEIU IpU
HEO0OXOIMMOCTH C HAMpPaBJISAIOUIeH TOMOIIBIO.

Pacno3snaBath  pa3BEPTKM Kyba M mapajliesenunena.
MoaenupoBath Ky0 U napajuieienunesn u3 Oymaru u npodux
MaTepuasoB, Mo 0Opasiy.

Haxoauth u3MepeHMs, BBIYMCAATH IUIOINAAb IOBEPXHOCTH;
00BEM Ky0a, MPSIMOYTOJIBHOTO NapajieNenunesa ¢ onopoi Ha
QITOPUTM YYEOHBIX JIEHCTBUH; WCCAEA0BATH 3aBHCHMOCTh




00Bnéma Kyba oT JUTUHEI ero pedpa.

Ha6s101aTh M NPOBOAUTH AHAJOTHM MEXIY MOHIATHUAMU
UIOMIAIU U 00bEMA, TIEPUMETPA U TUIOIIA TN TOBEPXHOCTH.
Pacno3naBarh, UCTUHHBIE U JIOKHBIC BBICKA3bIBaHUS O
MHOTI'OI'PaHHUKAX, MPHUBOJAUTH NMPUMEPbI U KOHTPIPUMEPSI.
Pemarsp 3amauun U3 peaabHON KU3HHU.

IloBTOpPEHME
M 00001IeHHE
(10 4.)

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

BoruucasaTs 3Ha4eHUs BBIPAKEHUN, COEPKAILNUX HATYPAJIbHbBIC
qrclia, OOBIKHOBEHHBIE U JIECATUYHBIE JPOOH, BBHIMOIHATH
npeoOpa3oBaHMs YKCEN MPU HEOOXOIMMOCTH C HaIpaBJISIONIEH
MTOMOIIBIO.

BeiOupars  cmocod  CpaBHEHMs  4YMCEJ,  BBIYHCICHUH,
NpPpUMEHATHh CBOiicTBa apudmMeTrHdeckux JedcTBuUil  Juid
paloHaIN3alUuu BEIYUCICHUH.

OcyecTBJIATh CAMOKOHTPOJIb BBIIIOJIHAEMBIX ACHCTBUA M
CaMOIIPOBEPKY pe3yibTaTa BEIYUCICHUM.

Pemath mpocreiilime 3agauM U3 pEAJbHOW  KU3HU,
NPUMEHATh MaTeMaTHYecKHe 3HAHUsl IS PEIICHU 3a1a4 U3
JpYruX yu4eOHBIX IPEAMETOB.
Pemiate mpocreiiiuue 3agaymu
CPABHHBATBL  CIIOCOOBI  PEILEHUs
panMoHAJbLHBIN €c10C00.

pPa3HbIMU
3a/a4H,

crnocodamm,
BbIOMpPATH

6 xaacc (He menee 170 u)

Ha3Banue
pasaesa (TemMbl)
Kypca (4uciao

OcHoBHOE coaep:xaHue

OcHOBHBIE BHUABI 1€ATCJIBHOCTHU oﬁyqalomnxm

4acoB)
HarypasibHbie Apudmernueckue AeMCTBUSI ¢ MHOTO3HAYHBIMU HATYPaJbHBIMU | BBIMOJHATL apudMeTHYeCKHE TEHCTBHA C MHOTO3HAYHBIMU
ymciaa yrcnaMd. YWCIOBBIE  BBIPOKEHUS, TOPSAIOK JEHCTBUIA, |HATYpPATbHBIMM YHUCJIAMU, HAXOAUTh 3HAYEHHS] YHCIIOBBIX
(30 ) MCIIOJTh30BaHNEe CKOOOK. OKpyTiieHne HATypabHBIX YHCeT. BBIPOKEHHI CO CKOOKaMH U 0€3 CKOOOK; BBIYMCIATH 3HAYEHHSA




Jlenurenu v KpaTHbBIE YMCIa; *HANOONBIINN OOIIUN ASTUTENb U
HaMMeEHbIIIee 001Iee KpaTHoe *,

PaznoxeHnune 4wncia Ha MpPOCTBIE MHOXKHUTENIH. JlenuMocTb
CYMMBbI U NPOU3BeeHUs. JleIeHre ¢ OCTaTKOM.
Pemienue TEKCTOBBIX 3a/1a4.

BBIPAXEHUI, COIEPIKALLUX CTEIICHHU.

BbINOJHATL NPUKUAKY W OLEHKY 3HAYECHUN YHUCIIOBBIX
BBIPA)KCHUH, IPUMEHSITh PUEMBI IPOBEPKH PE3yJIbTaTa.
Hcnonp30BaTh IIpY  BBIYMCICHUAX MepeMecTUTelbHOe W
coyeTarej]bHOE CBOWMCTBAa CJOKEHHSI M  YMHOKEHHS,
*pacnpenejuTebHOe CBOIICTBO YMHOKEHUSI OTHOCUTEIbHO
CJ10:KeHus ¥, cBolicTBa apuMeTHYeCKNX AelCTBHI.
HccnenoBarh  4YHUCIIOBBIE  3aKOHOMEPHOCTH,  IPOBOJUTH
YHCIIOBBIE IKCIIEPUMEHTBI.

@®opMyJIMpOBATh OMNpeAedeHUs JICIUTENI W KpaTHOro,
HauOOJbIIEro OOIIEro JAeIUTeNs M HAUMEHbBLIEro O0OIIero
KpaTHOIO, MPOCTOI0 M COCTABHOI'O YHCEN; HCIIOIb30BATH 3TH
MOHSTHS TIPU PELIEHUH 3a]1a4 (TP HEOOXOAUMOCTH € ONIOPO Ha
QJITOPUTM TIPABUJIA).

I[IpuMeHsITL AJITOPUTMBI BBIYUCICHHUST HAaHOOJBIIEro OOIIETOo
JIENUTeNs] W HauMEHBIIEro OOIIero KpaTHOrO JBYX YHCEI,
QJITOPUTM Pa3JIOKEHUS YHUCIIa HAa IPOCThIE MHOKUTEIH.
HccnenoBarb cBoiicTBa JEIMMOCTH CYMMBI U IPOU3BEIEHUS
YHUCel ¢ ONOPOM Ha BOMPOCHBIN MIIAH.

I[IpuBoauTHL NpUMePbI 4YHCEN C 3aJaHHBIMH CBOWMCTBAMH,
pacno3HaBaTh BepHble M HeBepPHbIe YTBEPKICHUSA O CBOMCTBAX
4lcell, ONMPOBEPraTb HEBEPHBIE YTBEPKIEHUS C IIOMOIIBIO
KOHTPIIPUMEPOB.

KoncrpyupoBars  MaTeMaTH4YeCKHE  NpPEMJIOKEHHUs  C
MOMOMUIBIO CBSA30K «H», KUIN», «ECHH..., TO...» 10 00pasiy.
Pemiath TEKCTOBBIE 3a/1a4M, BKIKOYAIOIINAE TOHATHS AEITUMOCTH,
apudmeTnyeckuM CcrnocoboM, UCHOIB30BaTh Mepedop Bcex
BO3MO>KHBIX BAPUAHTOB C ONOPOM Ha BOIIPOCHBIN IJIaH.
MopaenupoBarh XOJ pelIeHHs 3aJadd ¢ MOMOUIbI0 PHUCYHKA,
CXEMBI, TaOJIHIIBI.

[IpuBoauTh, pazOuparh, OLIEHHWBATH Pa3JINYHbIE PeIIeHUSs],
3allUCH PpelleHNi TEeKCTOBBIX 3aJa4 C HalpaBIIOLIEH
MTOMOMUIBIO.

Kpurrnyecku OLICHUBaTh MOJIyYeHHBIH pe3y/abTaT, HAXOAMTh




OIIII/IGK]/I, OCYHIECTBJATH CAMOKOHTPOJIb, IPOBEPHAA OTBET HA
COOTBETCTBHEC YCJIOBHIO.

Harasnnas
reoMeTpus.
IIpsimble HA
IJIOCKOCTH
(79)

*[lepnienaukynsapHsle npsimbie. [lapamiensHblie mpsiMble *,

PaccrossHue Mexay AByMsS TOYKaMH, OT TOUYKH JIO TPSMOH,
JUIMHA ITyTU HA KBAJIPATHOU CETKE.
*[IpuMepsl MPSAMBIX B TPOCTPAHCTBE *,

Pacno3naBarp Ha ueprexkax, PUCYHKax CIlydad B3aUMHOIO
PacIoIO0KEHUs ABYX NPSAMBIX.

M300paxkarh ¢ NOMOIIBI YePTEKHBIX HHCTPYMEHTOB
KjIeTyaToll Oymare JBe Iepecekaroluecs MpsMble, JBeE
[apaJuleIbHbIE PSMBIE, CTPOUTH IPIMYIO, IEPICHAUKYIIAPHYIO
JaHHOM.

IIpuBoauTh NpuMepbl IapaJuIeIbHOCTH u
NEPIEHIUKYJIIPHOCTH MPSIMBIX B IIPOCTPAHCTBE.

Pacno3HaBath B MHOIOYIOJBHUKAaX NEPHEHAUKYJSPHBIE H
napajuiejabHble  CTOpOHBL. WM300pakaTh MHOIOYI'OJIBHHUKU C
napajuieIbHbIMU, MIEPIICHINKYISIPHBIMUA CTOPOHAMH IO 00pas3Iry.
Haxomutp paccTrossHue MEXIy ABYMs TOYKaMH, OT TOYKH 0
IpsAMOM, JUIMHY IIyTH Ha KBaJpaTHOW CETKEe, B TOM YHCIIE
UCIOJIb3Ys LIU(PPOBBIE PECYPCHI.

JApoou
(32 4)

OObIKHOBEHHass ~ Ipo0Ob, OCHOBHOE  CBOMCTBO  JApoOw,
cokpaienue n1pooeit. CpaBHEHHE U YIIOPAI0UYHMBaHUE APOOESH.
Hecstnunbie TpoOU U METPUYECKask CUCTEMa Mep.

Apudmernueckue  neicTBUS ¢ OOBIKHOBEHHBIMH U
JECSTUUHBIMH IPOOSMHU.

OtHomieHue. JleneHwe B JaHHOM OTHOIICHHMH. *Macmra0 ™,
MPOTOPLIHSL.

[TonsiTe mporeHTa. BhIYmciIeHUue TPOIEHTA OT BEJIMYUHBI H
BEJIMYMHBI 110 €€ MPOIICHTY.

Pemenne TekCTOBBIX 3aj1ay, COAEPKAIIUX APOOU U MPOIIEHTHI.
[TpakTnueckast pabora «OTHOIIEHNE JJIMHBI OKPYXHOCTH K €€
JUAMETPY».

CpaBHMBATHL M YNOPS/0YMBATH JpoOU, BHIOHPATH CHOCOD
CpaBHEHMs Ipobei.

IIpencraBasaTh JeCATUYHbIE JIPpOOM B BHUJE OOBIKHOBEHHBIX
npobeit 1 OOBIKHOBEHHBIE B BUE JECATHUHBIX, HCMOJIb30BATH
IKBUBAJIEHTHBbIE MpeICTABJIeHUs] APOOHBIX 4YHCEN MPH HX
CpPaBHEHHMM, TIpU BBIYUCICHUAX (IpU HEOOXOAMMOCTH C
HaIPaBJISIONICH TOMOIIBIO).

Hcnoab3oBaTh JeCATHYHBIE JpoOUW TpH  IpeoOpa3oBaHUU
BEJIMYUH B METPUYECKOM CUCTEME MED.

BbInoJHsATh apupMeTnyecKkne 1elcTBHS C OOBIKHOBEHHBIMH U
JECTUYHBIMU JIPOOSMHU.

Boruncasars 3HAYEHUS BBIPAXKECHU, COJIEpIKAIINX
OObIKHOBEHHBIE U JIeCATHUYHbIE  JApoOU,  BBINOJHATH
npeoOpa3oBanusi pobOei, BBHIOHPATH CHOCOO, NPUMEHATH
cBoiicTBa apudMETUUYECKHX JCUCTBUU JIs palldOHATH3AIUN
BBIYMCIICHUM.




CocTaBJsiTh OTHOILEHHS U IPOMNOPLUM, HAXOAUTH OTHOLICHUE
BEJINYMH, JIEJIUTh BEIMUYMHY B JAHHOM OTHOLLIEHUM.

HaxoauTh 3KCHePUMEHTAJIBHBIM IYTEM OTHOLICHUE JJIMHBI
OKpy)XHOCTH K €€ JuaMmerpy (IpH HEOOXOIUMOCTH C
HAIPAaBJIAIOIIEH IOMOIIBIO).

Haxonuth MacmTal IulaHa, KapThl U BBIUUCIATH PACCTOSHUSA,
UCTONB3Ys MacTal ¢ OMOPOi Ha AITOPUTM y4eOHBIX IEHCTBHIA.
OOBACHATH, YTO TAKOE IIPOLIEHT, YIIOTPEOIATH 000POTHI PEUH CO
CJIOBOM «IIPOLIEHT». BhIpazkaTh IPOLEHTHI B APOOSIX U APOOH B
IPOLIEHTaX, OTHOILIEHHE IBYX BEJIMYHUH B ITPOLIECHTAX.
BbIYHCASITH IPOLEHT OT YKCIIA U YUCIIO IO €r0 MPOLIEHTY.
Oxpyrasite ApoOu U MPOLEHTHI, HAXOIUTh MPUOIHKEHHS YU CET
P HEOOXOIMMOCTH C UCTIOIb30BAaHUEM BU3YaJIbHOW OTIOPHI.
Pemiath 3agauM Ha 4acTd, IPOLEHTHI, NPONOPLUH, HA
Hax0X/AeHue ApoOu (IPOLEHTa) OT BETUYMHBI U BETMYUHBI 10 €€
Ipobu (MpOLEHTY), IpoOu (MPOLIeHTa), KOTOPBIM COCTaBIISAET
onHa BenuuuHa OT apyrod. IlpuBoauTh, pa3dupars,
OLIEHUBATH PA3JIMYHBIC PELIEHUS, 3allUCU PEIIEHUN TEKCTOBBIX
3aJa4 [pH HEOOXOAUMOCTH C HAIIPABJIAIOIIEH TOMOIIIBIO.
H3Baekarp wuHpopMamuow U3 TaOIMIl W JUarpamm,
MHTEPIPETUPOBATH TaOJINYHbIE JTaHHBIE, OTIpeesATh
HauOoJIbIIIee M HAMMEHbIIIEE U3 MPECTaBICHHbIX JaHHBIX.

Harasanas
reoMeTpus.
Cummerpus
(6w

*OceBas cummertpus. LlenTpanbHas cuMMeTpusl.

[TocTpoeHne cuMMETpUYHBIX (PUTYD.
CumMeTpHs B IPOCTPAHCTBE™.

Pacno3HaBaTh Ha uepTekax U M300paKEHUSIX, H300PakKaTh OT
PYKH, CTPOUTH C MOMOIIBI0O WHCTPYMEHTOB (Urypy (OTpe3oxK,
JIOMaHyl0, TPEYrOJbHUK, MPSIMOYTOJbHUK, OKPYXHOCTH),
CUMMETPUYHYIO JaHHOM OTHOCHUTEIBHO NPSIMOM, TOYKH C
HaITpaBJISOIIEH TOMOIIIBIO.

Haxoauth npuMepbl CUMMETPUH B OKPYKaIOILIEM MUPE.
MopenupoBarh 13 Oymaru JABe (UIypbl, CHMMETPUYHBIE
OTHOCHUTEJIBHO IIPSIMOM; KOHCTPYHPOBATH TI'€OMETPUUYECKUE
KOH(HUTYpaIiK, UCTIOIB3YSI CBOHCTBO CUMMETPHH, B TOM YHCIIE C
MOMOIIBIO ITU(PPOBBIX PECYPCOB C OMOPOIA HA ANTOPUTM YIEOHBIX
IEUCTBHH.




Bripakenus
¢ OykBaMu
69)

[TpumeneHue OYKB s 3aMMUCH MATEMATHYECKUX BBIPAKCHUN U
npeiokKeHU.  *ByKBEHHBIC  BBIPAKEHUS U YHCJIOBBIC
MOJICTAHOBKHU *.

BykBeHHBIE paBEeHCTBA, HAX0K/ICHUE HEU3BECTHOIO KOMITIOHEHTA.
DopMyIIBL.

Hcnoab30BaTh OYKBBI Ui 0003HAYECHUS YHUCEN, TPU 3aMUCH
MaTeMaTHYECKUX  YTBEPXKIEHHUH, COCTaBIsATh  OyKBEHHBIC
BBIPAXEHUS 110 YCIOBHIO 3a7auu.

HccnenoBath  HECIOXKHBIE  YHCIOBBIE  3aKOHOMEPHOCTH,
UCTIOJIb30BaTh OYKBBI JJIs1 UX 3aITUCH.

BbIuucasTh 4MCIIOBOE 3HaUYCHHE OYKBEHHOI'O BBIPAXKEHUS IPU
3aJJaHHBIX 3HAUYEHHUSIX OyKB C OMOPOl Ha aNroOpuUTM Y4eOHBIX
IECUCTBHUH.

3anuceiBaTh (¢popmy.ibi: nepumerpa u IJI0IIA U
OpSMOYTOJIbHUKA, KBaJpaTa; JJIMHBI OKPYXHOCTH, IUIOIIAIH
KPYTa; BBINMOJHATH BHIYHCIEHHUSI TI0 3TUM (hopMyIIam.
CocraBiasiTb (OpPMYJibl, BBIPAKAIOIIUE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BPEMsI, PACCTOSIHUE; 1I€HA, KOJIUYECTBO,
CTOMMOCTb; IPOU3BOJAUTENILHOCTh, BpeMs, O00BEM pPaboTHI;
BBITOJIHATH BBIYUCIICHUS TI0 ATUM (POPMYIIaM.

HaxonuTh  HEU3BECTHBI  KOMIIOHEHT  apH(PMETHYEeCKOro
JICHCTBHSL.

Harasanas
reoMeTpus.
Durypsi

HA IJIOCKOCTH
(14 9)

YeTbIpEXYroIbHUK, IIPUMEDPBHI YETBIPEXYTOJIbHUKOB.
IIpsMoyronbHUK, KBagpaT: CBOWCTBA  CTOPOH,  YIJIOB,
JyaroHaiei.

N3mepenue yriioB. Busibl TpeyrojapHHUKOB.

[Tepumerp MHoroyrompHuka. Ilmomane ¢urypsr. dopmyssi
nepuMeTpa W IUIOIIAAM HpsMoyrojibHuka. IlpubnmxénHoe
WU3MEpEHHe Iomaau puryp.

*[Ipaktuueckas padora «Ilnomans kpyra»*.

N300pakaTh Ha HEIWHOBAHHOW U KieT4aTod Oymare c
HCIIOJIb30BAHUEM YEPTEKHBIX HHCTPYMEHTOB
YETBIPEXYTOJBbHUKH c 3a/laHHBIMU CBOICTBaMH: C
napajijiCJIbHbIMH, TCPHCHAWKYIISIPHBIMHA, pPaBHBIMHU CTOpPOHAaMH,
OpSMBIMM  yIJIaMH U JIp., PaBHOOEAPEHHBIM TpPeyrojJbHUK.
IIpennaraTs u 00CyXK1aTh CII0CO0BI, AJITOPUTMbI IIOCTPOEHUS.
HccaenoBarb,  HUCHONB3YyS  OKCIEPUMEHT,  HaOJIOJCHUE,
MOJICJIUPOBAaHUE, CBOWMCTBA  IPSMOYTOJIbHUKA, KBaJpara,
pa3duBaTh Ha TPEYTOJBHUKH C OTIOPOIl Ha BOIIPOCHBIH IJIaH.
O00CHOBBIBATh, ONMPOBEPraTh C IMOMOIIBIO KOHTPIPHUMEPOB
YTBEPKACHUS O MpPSAMOYIOJIbHUKE, KBAJpaTe, Paclo3HABATh
BEPHBIE U HEBEPHBIE YTBEPIKICHHUS.

H3mepsTh M CTPOUTH C IOMOILBIO TPAHCIIOPTUPA YIJbl, B TOM
YuCJI€ B MHOI'OYTOJIbHHUKE, CpaBHHBATH YIJIbl; pacno3HaBaThb
OCTpBbIE, IPSMBIE, TYIbIE, PA3BEPHYTHIE YITIBL.

Pacno3naBartb, n300paxkaTh OCTPOYIOJIbHBIN, IPSIMOYTOJIbHBIM,




TYIIOYTI'OJIBHBIH, paBHOOEIPEHHBIH, PaBHOCTOPOHHUI
TPEYroJbHUKU (IIpY HEOOXOAMMOCTH C  HCIOJIb30BAaHUEM
BU3YyaJIbHOW ONOPHI).

BeruucasTe [IEPUMETDP MHOI'OYTOJIbHUKA, IJI01A b
MHOTOYTOJIbHUKA pa30MeHHeM Ha MPSMOYTOJbHUKHU, Ha PaBHbIC
burypbl, HUCHOJIB30BAaTh METPUYECKUE EAUHUIIBI HU3MEPEHUS
JUTHHBI ¥ TIOMIAH C OTIOPO Ha allTOPUTM Y4EeOHBIX JCHCTBUH.
Hcnoab3oBath NpudIMKEHHOE U3MePeHHe JJIMH U IUIoNa1en
Ha KIETYaTOl Oymare, NpUOIMKEHHOE W3MEPEHUE JTHHBI
OKPYKHOCTH, TUIOLIAAN Kpyra.

IHoao:xxurTeabHLIC U

Ilenple  uwmcia. *Monynp  yucia,  reoMeTpuyecKas

I[IpuBoANTL NpPUMePHI HCIOIB30BAaHUS B PEAIbHON KU3HU

oTpHUAaTe/bHbIE UHTEpIIpeTalus MOy YUCIOBbIE MPOMEKYTKH *. MOJIOKUTEIBHBIX U OTPULATEIbHBIX YUCEL.
qucaa TToNOKUTENbHBIE U OTpUL@TENbHble uncia. CpaBHEHHE N306paxartsb 1enbe HHCIIA, TOJNOXKHUTENbHELE 1 OTPHLATEIbHbIE
(40 9) MOJIOKUTENBHBIX U OTPULATENBHBIX uncen. ApudmeTnueckue | TACA TOUKAMH Ha THCIOBOH NPSAMOH, HCIOJIL30BATH 1HCIIOBYIO
JeHCTBHUS C TI0I0KUTENLHBIMU U OTPULIATEILHBIMY Uicamy, | [PAMYIO JULT CPABHCHUS TUCCIL.
PelleHNe TeKCTOBBIX 3a/1a4. IlpuMeHATH, mNpaBWjIa CPABHEHUSA, YNOPSAAOYMBATH LEIbIC
quciia; *HaX0AUTh MOYJIb Yucia ™,
®opMyJIMPOBATH MPABUJIA BEIYHUCICHUS C TIOJOKUTEIBHBIMU U
OTPHULIATEIIBHBIMU YHCJIAMH, HAXOAUTh 3HAYEHHUS] YHCIIOBBIX
BBIPAXKEHH, coJiepKaIInx JeNCTBUSA
C TIOJIOKUTEIBHBIMH ¥  OTPUILIATENIBHBIMU  YHCIAMH  TIPU
HEO0OXOIUMOCTH C OMOPOIl Ha aNTOPUTM TIPABHJIA.
IIpumeHaTs CBOMCTBA CIOXKEHUA U yYMHOXEHHS  JUIA
peoOpa3oBaHUs CyMM U MTPOU3BEACHUN.
IIpencrasienue [IpsmoyronbHass cHCTeMa  KOOPAMHAT HA  IUIOCKOCTH. | O0BSICHATh M WIJIOCTPUPOBATH MOHSATHE IPIMOYTOIbHON
AAHHBIX KoopamHatel TOYKH Ha MJIOCKOCTH, abCIUCcca U OpIMHATA. CUCTEMBbl  KOOpJMHAT  HAa  IUIOCKOCTH,  HCIOJIb30BATh
(64) CronbuaThie 1 KPYroBbIE THarpaMMBL. TEPMHUHOJIOTHIO; CTPOUTh Ha KOOPAWHATHOMN IJIOCKOCTH TOYKH U

[Tpaktuyeckas padora «IlocTpoenue quarpaMm.
Pemenne  TeKCTOBBIX  3aj1ay,  CoOAepIKallUX
IpeJICTaBJIeHHbIE B TAOIHIIaX U HA JUarpaMmax.

JIaHHBIE,

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

Yurarh cTonbuarsle u KpYyrOBbIE JarpamMmBbl;
WHTEPNPETHPOBATH JIaHHBIE; CTPOUTH CTOJI0YATHIE TUArPaMMBI.
Hcnoab3oBaTh HH(pOPMALUIO, NPEICTABICHHYIO B Ta0iIuIax,




Ha JuMarpaMmax i pelIeHUs] TEKCTOBBIX 3aJady W 3a7ad u3
peanbHON KU3HU.

Harasnnas
reoMeTpus.
Durypsi

B POCTPAHCTBE
9 9)

*[IpssMOYTOIBHBIN Mapayuiesienumes], Kyd, mpusMa, nmupamuia,
KOHYC, HWIAHJP, map Hu chepa. N3o0paxkeHune
[IPOCTPAHCTBEHHBIX ¢buryp. IIpumepsl pa3BEPTOK
MHOTOTPaHHUKOB, LIWJIMHApPA U KOHYyCA.

[TpakTrueckas pabora «Co3nanue Moenein
NPOCTPAHCTBEHHBIX (DUTYPY.

[Tonstne o0O0BEMa; eaMHUIBI W3MepeHHs o0bEMa. OO0BEM
IPsIMOYTOJIBHOTO Tapajuiesyienunena, Kyoa, popmyisl 0obéma *.

Pacno3naBaTthb Ha 4yepTeKax, pUCYHKAX, ONMUCHIBATH [IUPAMULLY,
IpU3My, LMIMHAD, KOHYC, IAp, HM300paxaTb HUX OT DPYKH,
MOJeJMPOBaTh W3 Oymaru, IUIACTHIIMHA, MPOBOJOKH U JIp. C
Hanpasisomeil nomoupo. [IpuBoANTH NMpHMeEPHI O0OBEKTOB
OKPY’KaIOIIEr0 MUPa, UMEIOLINX (POPMBI HA3BAaHHBIX Tell.
Hcnoab30BaTh TEPMHHOJIOTHIO: BEpUIMHA, pedpo, TIpaHb,
OCHOBaHUE, BBICOTA, PATUYC U IUAMETP, Pa3BEPTKA.

M3y4yaTh, UCHOJIb3Yys SKCIEPUMEHT, HAONIOJIEHUE, U3MEPEHUE,
MOJICJINPOBAHUE, B TOM YHUCJIE KOMIIBIOTEPHOE, U ONMUCHIBATH
CBOICTBA Ha3BaHHBIX TECJI, BBISIBJATH CXOJACTBA U Pa3JIN4Ms:
MEXIy NUPaMUI0U U IPU3MOM; MEXYy LIHJINHIPOM, KOHYCOM U
1apoMm.

Pacno3naBatrh pa3BEPTKM MapajuieNienuiena, Kyoa, MpU3MBI,
IIMPaMMJIbl, KOHYCA, WINHIPA; KOHCTPYHPOBAThH JJAaHHBIC TElla
W3 pa3BEPTOK, CO3JaBaTb MX MOJACIM C HaNpaBJsAIOLIEH
MTOMOLLBO.

Co3naBaTh MoOJeJM TPOCTPAHCTBEHHBIX ¢Guryp (u3 Oymary,
IIPOBOJIOKH, TUTACTHIIMHA U JIP.) C OIIOPOM Ha aJrOpUTM Y4eOHBIX
JIEUCTBUU.

H3mepsiTh Ha Mojessix: JUIMHBI pEOEp MHOTIOIPaHHMKOB,
JIaMeTp Iapa.

Boruncasite mo  ¢gopmyaam: 00bEM  IPSIMOYTOJIBHOIO
napajuiesienunena, Ky0a; HCHOJIb30BaTh €IWHUIBI HU3MEPEHUS
00bEMa; BBIYUCAATH OOBEMBI TEJ, COCTABICHHBIX U3 KYyOOB,
MnapajuieJICIUIICJ0B; peluaTb 3ada4i ¢ PCAJIbHBIMU JaHHBIMU C
OIIOPOi1 Ha CIIPaBOYHYIO MH(POPMAILIHUIO.

IoBTOpEHME,
00001IEHME,
CHCTEeMATH3 AU

(20 u)

[ToBTOpEHHE OCHOBHBIX TOHATHII W METOJIOB KypcOB 5 U 6
KJIaccoB, 0000IIEHNE U CHCTEMATH3AIIAS 3HAHUH.

BoruuciasaTs 3Ha4eHMS BBIPAXKEHUH, COAEPKAIINX HATYPAJIbHBIE,
Leable,  MOJIOXKUTEIBHBIE W OTPULIATEIIBHBIE  YUCIA,
OObIKHOBEHHBIE U JIeCATHUYHbIE  JApoOU,  BBINOJHATH
npeoOpa3oBaHusl 4YKMcCed U BBIPAKEHUH MpPHU HEOOXOJUMOCTH C




HaIIpaBJIAOIIEH TOMOILBIO.

Bbi0upaTh c10cod CpaBHEHUSI YK CEIl, BHIYUCICHUM, IPUMEHATH
CBOIiCTBA apU(PMETHUSCKUX ICHCTBUHA I pallMOHATU3AIUU
BBIYMCIICHHI.

Pemiath mpocreiinme 3a1aum U3 peajbHOMN )KU3HU, IPUMEHSATH
MaTeMaTH4YeCcKHe 3HaHWsl U1 DPELIEHUs 3a7ad U3 APYrux
IIPEIMETOB.

Pemars npocreiime 3a1a4m pasHbIMHU CIIOCO0OAMHU.
OcyuiecTBJASATh CAMOKOHTPOJIb BBIIOJHAEMBIX JIEUCTBUM H
CaMOIIPOBEPKY Pe3yJIbTaTa BHIYMCICHUH.

TEMATHUYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA «AJITEBPA» (I10 'OJAM OBYUYEHMUA)

7 kaacc (He menee 102 )

Ha3zpanue
pa3nea (Tembl)
Kypca (4uciao

OcHoBHOE cogepkaHue

OcHoOBHBIE BUBI AeSITeIbHOCTH 00y4al0IMXCS

4acoB)
Yucna u [ToHsATHE paIMOHATEHOTO YHCIA. CucTeMaTH3HPOBATH M 000TaIIATH 3HAHUS 00 OOBIKHOBEHHBIX
BbIYHCJICHHS. ApudmeTndeckre JEHCTBUS C PALMOHAIBHBIMU YHCIAMH. | U IECATUYHBIX IPOOSX.
PanmoHanbHbIE CpaBHeHUe, YIOPSA0YMBAHUE PAITHOHABLHBIX YHACE. CpaBHUBATH M yNOPSIA0YUBATHL APOOU, TpeoOpa3oBbIBas MPU
yucia CreneHb ¢ HATypaJIbHBIM MTOKA3aTEIICM. HEOOXOIUMOCTH  JECSITUYHBIE JpoOM B  OOBIKHOBEHHBIE,

(25 u)

Pemenne ocHOBHBIX 3aja4 Ha JApoOU, MPOLIEHTHI U3 PEaTbHOU

IIPaKTUKHU.

[Ipu3Hakm  ETUMOCTH,  PA3JI0KEHUS
HaTypaJIbHBIX YHCEIL.

PeanbHbIe 3aBUCUMOCTH. [Ipsmas
IIPONOPLUOHAIBHOCTH.

MHOXHUTEIN

OOBIKHOBEHHBIE B JIECTHYHbIE, B YAaCTHOCTU B OECKOHEUHYIO
JECATHUYHYIO IPOOb.

IlpumensaTs  pa3HooOpa3Hble  CHOCOOBI M NPHEMBI
BBIYHMCJICHUS 3HAa4YeHHIl APOOHBIX BbIPasKeHMM, COAEpKAILUX
OObIKHOBEHHBIE M  JECATUYHBIE JpOOW: 3aMEHSITh IpHU
HEOOXOJUMOCTH  JECATHYHYIO  JIpoOb  OOBIKHOBEHHOH H
OOBIKHOBEHHYIO JI€CATUYHOMN, IPUBOJUTH BhIpaXKeHUE K (opMe,
HauOonee yNOOHOM i  BBIYUCIEHHH, MpeoOpa3oBBIBATH
JIpOOHBIE BBIPAKEHUS HA YMHOXKEHHE M JIeJICHHE JECSITUYHBIX




nIpoOeit K IeHCTBUSM C LeNTBIMU YuciiaMy (IIPU HEOOXOTUMOCTH C
HaMpaBJISIONIEH TOMOULIBIO).

IIpuBoauTh uyMCIOBBIe U OyKBeHHbIe NPHUMeEpPbl CTCICHHU C
HaTypaJbHbIM IOKa3aTeleM, OOBACHAA 3HAUEHHs OCHOBAHMS
CTEIIEHU M II0KA3aTelsl CTEIEHU, HAXOAUTh 3HAYCHMS CTEIICHEU

Buja a” (a — moboe paMOHATBHOE YKCIIO, 71 — HATYPAIbHOE
YHCII0) C OMOPOH Ha CIIPABOYHYIO HH(OPMAIIHIO.

[ToHumaTe cMBbICA 3anHCH OOJIBIIMX YHCEJ C IOMOULILIO
AecATHYHBIX Apoleil U creneHel ynciaa 10, TpUMEHATH UX B
peajbHbIX CUTyalusiX.

[IpuMeHsTH NPU3HAKY JETUMOCTH, PA3JIOKEHHUS HA MHOXKHUTEIH
HaTypaJIbHbIX YHCEIL.

Pemiath npocreiinmme 3aa4u Ha 4aCTH, IPOLIEHTBI, IPOTIOPLIMH,
Ha HaXOXJIeHHe ApoOH (IIPOIEHTA) OT BETMYUHBI U BEJIMYHHEI 110
e npoOu (TpoIeHTY), IpoOu (MPOIIEHTa), KOTOPBIA COCTABISET
onHa BenuuuHa OT aApyrod. IlpuBoauTh, pa3dupars,
OIIEHNBATH PA3JIMYHbIC PELICHHUs, 3alIUCH PEIIEHUI TEKCTOBBIX
3ajad.

Pacnio3zHaBaTh U 00BSICHATH, OIIUPAsCh HA ONIPEAETICHUS, IPSIMO
MPONOPLIUOHANIbHBIE u o0OpaTHO IPONOPIUOHATIbHBIE
3aBUCUMOCTH MEX]y BEJIMYMHAMHU; MPUBOIUTH MPHMeEPbI dTHX
3aBHUCHUMOCTEH W3 peaJpHOr0 MHpa, U3 JAPYruX Y4eOHBIX
IIPEIMETOB.

Pemare npocreiiniye nmpakTHKO-OPHEHTHPOBAHHBbIE 3aJauM
Ha  Ipo0M, TNPOLEHTHI, TNPAMYKW H  00paTHYIO
NPONOPUHOHAJIBHOCTH, IPONOPLHH.

AJredOpanyeckue
BBIPasKeHU S
(27 9)

bykBeHnHbIe BelpaxeHnus. [lepemennsie. /[onycTrnmsle 3Ha4€HUS
nepeMeHHbIX. DOpMYIIBI.

[TpeobpazoBanre OYKBEHHBIX BBIPAKEHHM, PaCKpbITHE CKOOOK
U TIPUBE/ICHUE MTOT0OHBIX CIIaraeMbIX.

CBolicTBa CTENEHU C HATYpaJIbHBIM ITOKa3aTeeM.
MHoOrouseHs!. Crnoxenue, BBIUNTAHUE, YMHOXEHHE

OBaanern HA 0azoBoM YPOBHeE anredpanveckon
TEPMUHOJIOTHEH M CHMBOJIMKOH, NMPHMEHSITh €€ B IIpolecce
OCBOEHHS yueOHOro MaTepHarna.

Haxonuth 3HaueHUs OYKBEHHBIX BBIPOKEHHH NPH 3aJaHHBIX
3HAYCHUSIX OYKB; BBITTOJHATH BEIYMCICHUS 110 (hOpMyIaMm.
BoInoHATH TpeoOpa3oBaHus LEIOTr0 BhIPAKEHHsSI B MHOTOWJICH




MHOTOWICHOB.  DOpMyJIbI  COKPAIIEHHOIO  YMHOKCHHS.
Pa3nosxeHne MHOrO4JI€HOB HA MHOYKHUTEIIH.

MPUBEICHUEM TIOJIOOHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK.
BbINOIHATH yMHOXXEHHE OJHOYJIEHa HAa MHOTOWIEH H
MHOTOWIEHa Ha MHOTOWICH, MPUMEHSITh (OPMYJbl KBaJpara
CyMMBI W KBaJpaTa pa3HOCTH C OINOPOH Ha CIPaBOYHYIO
UH(OPMALIHUIO.

OcyuiecTBJIATh PA3JI0KEHUE MHOIOYICHOB HA MHOMXHUTEIH
myTéM BBIHECEHUS 32 CKOOKM OOIEro MHOXKHUTENS, TPUMEHEHHS
GopMynBl  pa3sHOCTH  KBaJApaToB, (OPMYNI  COKPAIIEHHOTO
YMHOXXEHUSI C OTIOPOI Ha CIIPaBOYHYIO HH(POPMALIHUIO.
I[pumensitb 1peoOpa3oBaHUE MHOIOWIEHOB JJISI PELICHMS
Pa3JIMUHBIX 3aaa4 M3 MaTCMaTUuKH, CMCKHBIX IMPEAMCTOB, U3
peanbHON PAKTHKH.

3HAKOMUTBCS € HCTOPHEH Pa3BUTHS MaTEMATUKU.

YpaBHenust
U HepaBeHCTBa
(20 v)

VYpaBHeHue, IIpaBuJIa npeoOpa3oBaHus YPaBHEHUS,
PaBHOCHUIIBHOCTh YPAaBHEHU.

JIuneiiHOe ypaBHEHHE C OJTHOM IEPEMEHHON

IIEPEMEHHOM, PEIICHNE JINHEWHBIX ypaBHEHUN. Pemenne 3anau
C TIOMOIIBIO YPaBHEHUN.

*JIuHeiiHOe ypaBHEHHE C IByMs IEPEMEHHBIMU U €ro rpaduk *.
CucremMa 1ByX JTUHEHHBIX YPaBHEHHMH C IByMsl IIEPEMEHHBIMHU.
Pemienne cucrem ypaBHEHUN CIOCOOOM TIOJCTAHOBKH U
CIIOCOOOM CIIOKEHHSI.

Pemiath IMHENHOE ypaBHEHUE C OJJHOM IEPEMEHHOM, MPUMeH SIS
NMpaBuJIa I1epexoia OT UCXOIHOIO YPABHEHUS K PAaBHOCHIBHOMY
eMy OoJsee npoctoro Buja. [IpoBepsTh, ABISAETCS JIM KOHKPETHOE
YHCIIO KOPHEM YPaBHEHMUS.

Hoa0upars mpumepsnl Map YUCEI, SBIAIOIIUXCS PELICHUEM
JIMHEWHOTO YPAaBHEHUS C IBYMsI [IEPEMEHHBIMH.

CTponTh B KOOPJMHATHON IUIOCKOCTH TIpaduK JUHEHHOro
YpaBHEHUS C JIByMS INEPEMEHHBIMH (TpU HEOOXOIUMOCTU C
UCIOJIb30BAHUEM CMBICIIOBOI OMOpPHI); MONB3YACH TpaduKoM,
NPUBOAUTH NIPUMeEPHI PELICHUS YPABHEHUS.

Haxonuth pemieHme CHUCTEMBI IBYX JIMHEMHBIX YpaBHEHWM C
JIBYMsI IEPEMEHHBIMU C OTIOPOM Ha aIrOPUTM YUE€OHBIX JEHCTBUIMA.
CocTaBasiTh M pelIaTh YPAaBHEHUE WIM CUCTEMY YPaBHEHUH 110
YCIOBHIO 33Ja4M, HWHTEPIPETUPOBAaTH B COOTBETCTBUU C
KOHTEKCTOM 3a/lauyd IIOJyYEHHBIH pe3yJabTaT C OIOpOM Ha
BOITPOCHBIN IIJIaH.

Koopaunarsl
U rpaQuKH.
DyHKIUH

Koopaunara Touku Ha mpsMoi. YHUCIOBbIE NPOMEXYTKH.
PaccrosiHne Mexay 1ByMsl TOUKaMH KOOPAUHATHOW MPSMOMN
IIpssMoyrosibHas cucTeMa KOOPAMHAT Ha IUIOCKOCTU. [IpumMepsl

H3o0paxatb Ha KOOpJAMHATHON pSAMOi TOYKH,
COOTBETCTBYIOILIME 3aJaHHBIM KOOpIHMHATaM, JIy4d, OTPE3KH,
MHTEPBAJIbI; 3alIUCHIBATH UX Ha alreOpanyeckoM si3bIKE.




(24 1)

rpaduKoB, 331aHHBIX (hopMynaMu. UTeHne rpadukoB peaabHbIX
3aBUCUMOCTEM.

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

OTMeyaTh B KOOPAMHATHON MUIOCKOCTH TOYKH I10 33JaHHBIM
KOOpJIMHATaM; CTPOMTh IpaUKU HECIIOKHBIX 3aBUCHUMOCTEH,
3aJJaHHBIX (OopMyllaMH, B TOM YHCJE C MOMOIIBIO IU(PPOBBIX
J1abopaTOpUid.

I[IpuMeHsiTh, U3y4YaTh NPeMMYIIECTBA, UHTEPNPETHPOBATH
rpapuueckuii crocod npeacTaBieHUs U aHAIM3a Pa3HOOO0pa3HOM
KU3HEHHOH HH(OpMAIHH.

OcBanBaTh Ha 6a30BOM YpPOBHE IOHATUE (YHKLIMH, OBJIAIE€BATh
(YHKIIMOHAJIbHOW TEPMHUHOJIOTHEH.

Pacno3HaBarthp JvHelHy0 QyHKIUIO y = kx + b, omHCHIBATH
e€ CBOIMCTBA B 3aBUCHMOCTH OT 3Ha4YeHUH K03()hHUITUEHTOB k U b
(mpu HE0OXOAMMOCTH C OIIOPOM Ha ANTOPUTM IIPaBUIIA).
Crpoutsh rpadukm TUHEHHOW QyHKIMH, yHKIMU y = kx + b
Hcnoab3oBaTh HuppoBbIE pecypesl Ui IOCTPOEHUS IpauKOB
(GYHKIUHI U U3Y4EHUSI UX CBOWCTB.

[TpuBOANTE NpHUMEpHl JMHEHHBIX 3aBUCHUMOCTEH B peabHBIX
nporeccax v SIBICHUSX.

IloBTOpEHME
H 00001IIeHNEe
(6 9)

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

BbiOnpars, mNpPUMEHATH CHOCOOBI  CPAaBHEHUs  YHCEll,
BBIUMCJICHUM,  MpeoOpa3oBaHMN  BBIpAXKEHUM,  pelieHus
YpaBHEHHH PU HEOOXOIMMOCTH € HANPaBIIIONIEH TOMOIIBIO.
OcyuiecTBASTh CAMOKOHTPOJb BBINOJHAEMBIX JICUCTBUM H
CaMONIPOBEPKY pe3yjibTaTa BBIYMCIEHHUH, MpeoOpa3oBaHui,
ITOCTPOEHHUH.

PemaTes nmpocreiimme 3a1a4u U3 peajabHON KU3HU, MPUMEHATH
MaTeMaTH4eCKHe 3HaHWs U1 DPEIICHUS 3a7ad U3 APYTrux
IIPEAMETOB.

Pemiats mnpocrteiiline TeKCTOBbIe 3a1a4d, CPABHUBATD,
BBIOUPATH CIOCOOBI PELICHM 3a1a4U.

8 kiacc (e menee 102 u)




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

OcHOBHOE co/lep:KaHue

OcHOBHBIE BU/IbI 1eITEJILHOCTH 00y4a0IIMXCH

Yucaa n
BBIYHCJICHHUS.
KBagparusbie
KOPHH

(15 9)

KBanpathslit kopenb u3 uncna. *[lorsarue 06 upparoHaIbHOM
yucie. JlecaTuuHble TpUOINKEHNs UPPALUOHATIBHBIX YHCEIL.
JeiictButensHble uncia. CpaBHEHHE JEHCTBUTEILHBIX YUCET *.
Apudmernueckuil KBaJpaTHbII KOPEHb.

VpaBHeHUE BUa X° = a.

CaolicTBa apupMeTHIeCKuX KBaJIpaTHbIX KOPHEH.
[IpeoOpazoBaHne  4YMCIOBBIX  BBIPAKEHUH,  COJEpIKAIIMX
KBaJIpaTHbIEC KOPHHU.

@opmMyaHpoBaThH onpeeaeHHe KBaJIpaTHOTO KOPHs U3 4HCIa,
apu(METUYECKOr0 KBaJPATHOTO KOPHS NPU HEOOXOIUMOCTH C
BHU3yaJIbHOW OIIOPOM.

IIpumeHsITH OIlEpalMIO HU3BJICYECHMs] KBAaJPAaTHOTO KOPHS W3
YKCIIa, HCMOJb3YS IIPU HEOOXOUMOCTU KAJIbKYJISITOP.
OuenuBaTrh KB3JpaTHbIE KOPHHU LEJIBIMH YUCIAMH U
JACCATUYHBIMU IlpO6$IMI/I.

CpaBHuBaTL M YNOPSAOYMBATHL  PAllMOHAJIBHBIE U
HppaluOHAJIbHBIC YHCJIa, 3allMCAHHBIC C ITOMOIIBIO KBAaAPATHBIX
KOpHEH Npy He0OXOAMMOCTH C HAIIPABIISAIOLIEH TOMOIIBIO.

HccaenoBarb ypaBHEHUE X2 = a, HaXOIHUThb TOYHBIE U

npubinKEHHbBIE KOpHU pu a > 0.

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

IlpuMenaTs CcBOMCTBA apU(MeTHYECKHMX KOpHEH 1Jd
npeodpa3oBaHusi BbIPAKEHUI.

BbinmosHATL mpocreiimme npeodpa3’oBaHWs  BBIPAXKEHHUU,
COZIepXKaIIMX KBaJgpaTHbIE KOpPHU. BbIpakaTe IepeMeHHbIE U3
reoMeTpHUecKuX M (pu3ndeckux (GopMys npu HEOOXOJUMOCTH C
OIOPO Ha MPABHUJIO.

BohruucjasaTs 3HAYEHUs BBIPAKEHUN, COACPKAILIUX KBaIpaTHBIC
KOPHH, UCIIOJIB3YS IPU HEOOXOUMOCTH KaJIbKYJIATOP.
HUcnoan3oBath B XOA€ pelleHUs 3a7ad  dJEMEHTapHbIC
MIPEJICTABICHUSI, CBSI3aHHBIE C MPUOIMKEHHBIMU 3HAYCHUSIMU
BEIINYMH.

3HaKOMUTbBCA C UICTOPUEH pa3BUTHS MATEeMATHKH.

Yuciaa n

Cremnens ¢ OCJIBIM ITIOKAa3aTCIICM. CTaH,Z[apTHa}I 3aIlluCh 4YucCja.

®opMyJIMPOBaTH ONpeeIeHHe CTEIIEHN C LIEIbIM I10Ka3aTeIeM




BBIYHCJICHHUS.
Crenenn

¢ IEeJBIM
nokasarejiemM
(74)

Pasmepsl 00BEKTOB OKpYysKaroUmiero Mupa (OT 3JIEMEHTApPHBIX
YacTUI] 0 KOCMUYECKUX OOBEKTOB), JUIUTEIBHOCTD IPOLIECCOB
B OKPY’KaloIlleM MUDE.

CBoIiCcTBa CTENEHU C LEJIBIM [TOKA3aTeIeM.

(mpu HEOOXOUMOCTH 1O BU3YaJIbHOM Omope).

IIpencraBasaTh 3anuch OOIBIINX U MAJIBIX YHCEN B CTAHIAPTHOM
Bujge. CpaBHHUBATH UHCIA M BEJIMYMHBI, 3alMCAHHBIE C
KCIOJIb30BaHueM crerneHu 10.

Hcnoab3oBaTh 3amMch 4YHCEI B CTAaHAAPTHOM BHAC JIA
BBIPQXEHHUS pa3MepoB OOBEKTOB, NJIUTEIBHOCTH IPOLIECCOB B
OKPY’KaOIIEeM MHUDPE.

@®opMyIHPOBATH, 3ANMUCHLIBATHL B CUMBOJIMYECKOH (hopme U
WLTIOCTPUPOBATHL NMPUMEPAMHU CBOMCTBA CTEIEHH C ILEJIBIM
nokasareineMm (Ipu  HEOOXOIMMOCTHM C  HUCHOJIb30BAaHUEM
BU3YaJIbHOW OTIOPHI).

IIpumeHsiTh  cBoOiicTBA CTENEHU N IpeoOpazoBaHUs
BBIPOKEHHM, COJEpKaIlMX CTENEHH C IEJIbIM IOoKa3aTejIeM ¢
UCIIOJIb30BaHUEM  CIIpaBOYHOW uHpopManuu. BbIMOJHATH
JAeHCTBHS C YHCIaMH, 3alMCAHHBIMU B CTAaHJIAPTHOM BHJIEC
(YMHOXEHUE, JIeJIeHHe, BO3BEICHUE B CTEIICHB ).

Aaredpanyeckue
BBbIpa/KeHUS.
KBaaparubii
TPéXwiIeH

(S4)

KBagparHblii TpéxwieH. Pa3znoxkeHue KBagpaTHOro TpEXuieHa
Ha MHOXHTEIIH.

Pacno3naBath,  KBaJpaTHbIA  TPEXWIEH,  YCTAHABIMBAaTh
BO3MO>XHOCTB €T0 Pa3JIOKEHUS Ha MHOXKHUTEIH.

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

Auaredpanyeckue
BbIPasKeHM .
Auare0dpanveckas
ApoOb

(1549)

Anrebpanueckas ApoOb. JlonmycTUMble 3HaYeHUs IEPEMEHHBIX,
BXOJIALINX B aireOpandeckue BbipaxkeHusi. OCHOBHOE CBOMCTBO
anreOpanyeckoit 1poou. CokpaieHue Apooeil.

CnoxeHue, BbIUHTAHUE, YMHOXEHHE u JieJIeHne
anreOpanyeckux ApoOeil. IIpeoOpasoBanue  BBIpaKeHHIH,
coJiepXaniux aaredpandeckue apoowu.

3anuceIBaTh anreOpanueckue BeipaxkeHus. Haxoaurb o0nacts
OTpeIeTICHUs PAIMOHAIIBHOTO BBIPAKECHUSI.

BbInogHATH YKCIOBBIE MOJCTAHOBKH U BBIYHCJISATH 3HAUCHUE
JpoOH, B TOM YHCIIE C TTOMOIIBIO0 KATBKYJISITOPA.
®opmMyanpoBaTh OCHOBHOE CBOMCTBO airedpanyueckoi ApoOu u
NPUMEHSTH €ro JJIs IpeodpazoBaHus ApoOeH.

BoInoJHATL JeicTBUsSI ¢ anreOpandeckuMu JApoOsSMH TIpU
HEOOXOAMMOCTH C HampaBsIomed momMoripio. [IpumMeHsaTsh
npeoOpa30BaHus BBIPAXKEHUN JUIs pelieHus 3a1ad. BeIpamkaTth
nepeMeHHnble 13 Gopmyn (PpU3MUECKHX, TE€OMETPUUECKHUX,
OMHCHIBAIOIIUX OBITOBBIE CUTYallMH) MPU HEOOXOAUMOCTH C




HaIIpaBJIAOIIEH TOMOILBIO.

YpaBHeHust

U HepaBeHCTBA.
KBaaparubie
YPaBHEHUS

(15 9)

KBanpatHoe ypaBHeHue. HemosiHoe KBajgpaTHOE ypaBHEHHE.
dopmyia KopHe# kBagpaTtHoro ypaBHenus. *Teopema Buera™.
Pelienue ypaBHeHuUM, CBOASIIMXCA K KBaapaTHbIM. [Ipocreiiiime
JIpOOHO-pallOHATIbHBIE YPABHEHUSI.

Pemenne TEKCTOBBIX 3agad € TIOMONIBIO  KBAAPATHBIX
YpaBHEHUM.

Pacno3naBaTh KBaJpaTHbIC yPaBHEHUS.

3anuceiBaTh (opmysy KOpHEH KBaJpaTHOIO YypaBHEHUS;
peliaTh KBaJpaTHbIEe YPaBHEHHs] — IIOJHBIE U HENOJHbIE (C
UCTIOJIb30BAaHUEM CIIPABOYHON MHPOPMALINN).

IIpoBoauTs  mpocTeiliMe  HMCCJAEJOBAHMA  KBAJpPaTHBIX
YpaBHEHUM.

Pemiath ypaBHeHuUsi, CBOASIINECS K KBAaAPAaTHBIM, C IOMOLIBIO
npeoOpa30BaHMii U 3aMEHOM NMEPEMEHHON C OMOPOIl Ha AITOPUTM
npaBuja.

Habnronate M aHaJIM3MpoOBATh CBSI3b MEXKAY KOPHAMHU U
Kod(duIMeHTaMH KBaJAPaTHOTO YPABHEHHUS.

*[IpumeHsTH TEOpeMY Buera JUIs peLieHus
3a/1a4 (C UCIOIB30BaHUEM o0Opa3ia)™.

Pemats TekcTOBBIE 3aaylM  aIreOpandeckuM CIOCOOOM:
MEPEXO/IUTh OT CJIOBECHOH (HOPMYIHPOBKU YCIOBUS 3aJadd K
anreOpanveckodl MoJEIN MyTEM COCTaBJICHHS ypaBHEHHs (IIpU
HEOOXO/JMMOCTH €  HaNpaBisAIOIIEed  [MOMOINBIO);  pelaTh
COCTaBJIEHHOE YpaBHEHUE; HHTEPIIPETUPOBATH PE3YJIbTAT.
3HAKOMHUTBCS ¢ HCTOPHEH Pa3BUTHUS aareOpsbl.

YpaBHeHus

U HEPaBeHCTBA.
Cucrembl
yYpaBHeHH

(13 v)

JluneitHoe ypaBHEHHE C ABYMs IEPEMEHHBIMH, €ro rpaduk,
IIPUMEPBI PELLICHUS] YPAaBHEHUH B LIEIIBIX YHUCIIAX.

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

*I'paduueckas  MHTEpHIpeTalUss  ypaBHEHHs C  JABYyMs
MEPEMEHHBIMH U CUCTEM YPABHEHMH C ABYMS NIEPEMEHHBIMHU *.
Pemenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIBIO CUCTEM YPaBHEHHUH.

Pacno3HaBaTh JTUHEIHbIE YPAaBHEHUS C IBYMS IEPEMEHHBIMH.
Crpouth rpaduku JMHEHHBIX YpaBHEHWH, B TOM 4HCIe
ucnoab3ysi uudposbie pecypcsl (Ipy HEOOXOAUMOCTH C
OIIOPOil Ha arOPUTM Y4eOHBIX JeHCTBUIA).

PazaunuaTh napajuiebHbIE U NEPECEKAOIINECS MPSMBIE 110 UX
YPaBHEHUSIM.

Pemath cCuCTEMBI J[BYX JMHEHHBIX YPAaBHEHUH C JByMs
IIEPEMEHHBIMU MTOJCTAHOBKOM U CIIOKEHUEM.

Pematpb npocTeiire CUCTEMbI, B KOTOPBIX OJHO U3 YpaBHEHHUU
HE SIBJIICTCS] TMHEWHBIM IPU HEOOXOIUMOCTH C HarlpaBJIsIOLIeH
MTOMOUIBIO.

*IIpuBoauTh TrpapuuecKyl0 HHTEpPHpPeTAlMI0  PEIICHUs




YpaBHEHHUS C IBYMsI IEPEMEHHBIMU U CHCTEM YPaBHEHUH C IBYMS
MepEMEHHBIMHU. *
PemaTthb TeKCTOBBIE 3a1a4l AITEOPAMYECKUM CITIOCOOOM.

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

U HepaBeHCTBaA. HepaBeHcTBO ¢ 01HOM NepeMEHHON. JIMHElHbIE HEPaBEHCTBA C | WIUIIOCTPUPOBATh UX Ha KOOPIAUHATHOU IIPSIMOIA.

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

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

H3o0paxeHne pemieHus: TMHEHHOr0 HEPaBeHCTBA U MX CHUCTEM | M300pakaTh pellleHue HepaBEeHCTBA Ha YUCIIOBOM MPsSMOii.
Ha 4YMCIIOBOM IIPSIMOM. Pemiath cUCTEMbI JIMHEHHBIX HEPABEHCTB, U300pakaTh pellIeHue

CHUCTEMbI HEPaBEHCTB Ha YHCIOBOM NMPSIMOM MpU HEOOXOIMMOCTH
C BU3YaJIbHOM OIOPOM.

DOyHKUHUH. [Tonstue ¢yukuu. OOnacth ompeneneHuss U MHOXecTBO | Mcmosb3oBaTh  (QYHKIUMOHATBHYIO  TEPMHHOJOTHI) M

OcHoOBHBIE 3HaueHu# QyHkmun. CriocoOsl 3a1anus QyHKITUH. CHUMBOJIUKY.

MOHATHS I'paduk ¢ynkuuu. CpoiicTBa QyHKIMU, UX OTOOpakeHHE Ha |BbIYHCIATH 3HAYeHHs QYHKIUH, 3a7aHHBIX dopMynaMu (pu

(S v) rpaduke. HEOOXOJUMOCTH HCIOJB30BaTh KaJbKYyJSATOp); COCTABJIATH
TAGJIMIbI 3HAYEHNH ()YHKIUH.
CTtpouthb no Toukam rpagpuku QyHKINH.
OnuceiBaTh cBOMcTBa (QYHKIIMU Ha OCHOBE €€ rpaduyueckoro
NpEJCTaBICHUsT MpU  HEOOXOJUMOCTH C  HalpaBIsOLIEH
MTOMOLLBO.
Hcnonb3oBath  QYHKIMOHAIBHYIO  TEPMHUHOJIOTHIO  H
CHMBOJIHKY.
HccaenoBarh npuMepbl TrpaduKoB, OTPAKAIOIIMX peaTbHBIC
npoueccsl U sAsieHus. [lpuBoauTh NpHMepbI IIPOLIECCOB H
SIBJIEHU C 3aJJaHHBIMH CBONCTBAMHU.
Hcnoab30BaTh KOMNBIOTEPHBbIE POTPAMMBI [UIS IOCTPOCHHUS
rpadukoB QyHKIMI 1 H3yUYEeHUS KX CBOWCTB

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

YucsoBbie rpadukoB QyHKIIHIA, OTPAKAIOIIUX PEATbHBIE MPOIIECCHI. paccMaTpUBaEMbIX BEJIMYUH 110 3HAYEHUIO IPYTOM.

byHkumnn DyHKINH, OIMCHIBAIOIINE PSMYIO u oOpaTHyto | B HeclnoXHBIX ciayyasx BbIpa:kaTh (OpPMYJIOi 3aBHCHMOCTH

99 MPOMOPILMOHANILHBIE 3aBUCHIMOCTH, UX Tpaduku. ['unepbona. |MexTy BETUIMHAMU.




x2.

I'padux GyHKINH ¥
K

dyskun y = X%,y = X,y = \x,y = — *rpaguyeckoe

peleHne ypaBHEHUH U CUCTEM ypaBHEHUH. *

OnuchiBaTh XapakTep W3MEHEHMsS OJHOM BEIWYMHBI B
3aBUCUMOCTH OT U3MEHEHUs IPYrou

Pacno3HaBarh BuIbl u3ydaemblx (yHknmii. Iloka3biBaTh
CXeMaTH4YeCKH TII0JIO)KEHHWE Ha KOOPAMHATHOM IIJIOCKOCTH
rpauKoB byHKIni BUJA! y = x4 y =X,
y=xy ==t

Hcnoab3oBath PyHKIHOHAJBHO-TPA(HYECKUE
npeAcTABJEHHS IS PEIICHUS U UCCIIEI0OBAaHUS YPABHEHUH U
CHUCTEM YpaBHEHUM.

I[Ipumensite nudpoBbie pecypcbl Ui INOCTPOEHUs T'Pa(QUKOB

GyHKIMIA.

IToBTOpEHUE
H 00001IeHNEe
(6 9)

[ToBTOpEHHE OCHOBHBIX MOHATHH W METOJOB KypcoB 7 U 8
KJIacCOB, 0000IIEeHE 3HAHUH.

IlpuMeHATH C€MOCOOBI  CPABHEHUSI YMCEJ, BBIYMCIICHHI,
peoOpa3oBaHUil BBIPAXKEHUH, pEIIEHNs YPaBHEHUH.
OcyumecTBIAATh CAMOKOHTPOJIb BBIIIOJIHAEMBIX ACUCTBUA U
CaMOIIPOBEPKY pe3y/ibTaTa BBIYUCICHUN, MPEOOpa3OBAHMUIA,
MOCTPOCHUH.

Pematy 3agauM W3 peaJibHOW  KU3HM, TPUMEHSATH
MaTeMaTUYeCKUe 3HaHUs [UIsS pelieHus 3aJad U3  JApYyrux
MIPEMETOB.

Pemiath TekcTOBBIE 32/1a4H, CPABHUBATH, BLIOMPATH CIIOCOOBI
peIIeHus 3a1a4u.

9 kjacc (ae meHee 102 )

Ha3Banmue
pasnena (Tembl)
Kypca (4uciao

OcHoBHOE coaep:xaHue

OcHOBHBIE BHUABI 1€ATCJIBHOCTHU oﬁyqalomnxm

4acoB)
Yucna u PamnmonaneHblie uncia, *UppanoHabHBIC YHCTa, KOHCYHBIE U | Pa3BUBaTh MNpeacTaBjJeHUsl O 9YHCIaxX: OT MHOXECTBa
BbIYHCJICHHS. OeCKOHEUHBIE JECSITUIHBIE Ipoowu. MHOK€eCTBO | HATypaJIbHBIX YHCEI IO MHOKECTBA ICHCTBUTEIHHBIX YUCEIL.




JeiicTBUTEIbHBIE
qucaa
O w

JIEHCTBUTENILHBIX  YHCEN;, JEUCTBUTEIBHBIE YHCIA  Kak
OCCKOHEUHBIC JeCATUYHBIC JpoOu. B3auMHO ogHO3HAYHOE
COOTBETCTBUE MEXK]ly MHOKECTBOM JICMCTBUTEIBHBIX YHUCEN U
MHOKECTBOM TOUYEK KOOPAMHATHOM MPSMOH.

CpaBHeHUE  JCUCTBUTENBHBIX  YHCEN,  apUPMETHUCCKUE
IIEUCTBUSA C NEHCTBUTENHHBIMY YUCIAMU. *

[TpubmmkEHHOE 3HAUCHUE BEIMIMHBI, TOYHOCTh MPUOITNKCHHSL.
Okpyrnenne uwmcen. [Ipukuaka ©  OLEHKAa PE3yJIbTaTOB
BBIYHCIICHHH.

O3HaKOMUTBCA c BO3MOXKHOCTBIO MPEACTaBICHUS
JIEHCTBUTEIILHOTO YHCJIa KaK OSCKOHEYHOM JECATUYHON IpoOH,
NPUMEHSATHh JICCATUYHbIE TNPHUOIMKEHUS PAlMOHAIBHBIX |
HMppalyoOHaJbHbIX YUCE.

*3anmuchbIBaTh, CPaBHMBAThH " YHOpPSi10YMBATh
JIeMCTBUTENIbHEIE Ynciia*,

BbInoaHATL, codeTas YCTHbIE W IHCbMEHHBIE ITPUEMBI,
apudmernyeckue JIeiicTBUS C PALMOHAIBHBIMU YHCIIAMU;
HAXOJAUTh 3HAUYCHHUS CTCICHEH C IEIBIMH MOKa3aTCIsIMH H
KOPHEH; BBIYUCJIATH 3HAUCHUS YUCIOBBIX BBIPAKCHUH.
[onyyuts mnpeacTraBjieHHe O 3HAYUMOCTH JEHCTBUTEIBHBIX
YHuCces B MPAKTUYECKOU IeSITEIbHOCTH YeI0BEKa.
AHaJIM3UPOBATHL M [1eJaTh BBIBOABLI (IOCJIE€ COBMECTHOIO
aHAJIM3a) O TOYHOCTH NPUOIMKCHHUS JIEHCTBUTEIBHOIO YHCIIA
P PEILICHUH 3a/1a4.

OxkpyriasiTh ICUCTBUTEIBbHBIE YNCIA, BBINOJHATH NMPUKHUAKY
pe3ynbTaTa  BBIYMCICHUN, OLEHKY 3HAYEHUH  YHUCIIOBBIX
BBIPAKCHU.

3HAKOMUTBHCS C UCTOPHEN pa3BUTHS MATeMATHKH.

YpaBHeHust

U HepaBeHCTBA.
YpaBHeHust

¢ OIHOM
nepeMeHHOn
(14 v)

JIuneiiHoe ypaBHeHue. PelleHune ypaBHEHUM, CBOAAILIMXCS K
JIMHEVHBIM.

KBanpatHoe ypaBHeHMe. Pemienue ypaBHEHMH, CBOISALIMXCS
K KBaJpaTHbIM. bUKBaspaTHbIE YpaBHEHHSI.

*[Ipumepbl pelieHUss YpaBHEHUH TpeTbed U 4eTBEPTOM
CTENeHEH pa3IoKEeHUEM Ha MHOXKUTEIH. *

Pemienne npoOGHO-paliMOHAIBHBIX YpaBHEHUI.

Pemennie TeKCTOBBIX 3aj1au aNredpandeckuM METOIOM.

OcBauBaTh, 3alOMHHATL M MNPUMEHATH Trpaduyeckue
METO/IbI TIPH pEIICHUN YpPaBHEHWH, HEPAaBEHCTB M MX CHUCTEM
(mpy  HEOOXOOUMOCTH C ONOPOH Ha aJIropuT™M Y4eOHBIX
JEeNCTBUI).

Pacno3naBath 11eJ1bI€ U IPOOHBIC YPAaBHEHHUS.

Pemiats JMHeliHble W KBajJpaTHble YPaBHEHHs, YPaBHEHUS,
CBOJMIIMECS K HHUM, MpOCTeHIINe JpOoOHO-pallMOHATIBHBIE
YpaBHEHWS.

IpenaaraTs BO3MOXHBIE CIIOCOOBI pelIEHHs] TEKCTOBBIX 3ajad,
o0Cy:KIaTh HX M pelarb TEKCTOBBIC 3a/a4d Pa3HBIMU
croco6ami.

3HAKOMUTHCS € HCTOPHEH Pa3BUTHS MaTEMATUKU

YpaBHeHust

JluHeliHOE ypaBHEHUE C ABYMS IEPEMEHHBIMU U €r0 TpaduK.

OcBauBatb u NPpUMCHATDH HpI/IéMBI pemiceHusd CUCTEMbI ABYX




U HEpaBeHCTBA.
Cucrembl
yYPaBHEHUI

(14 4)

Cucrema 1ByX JUHEHHBIX YPaBHEHUH C IBYMSI IEPEMEHHBIMU U
e¢ pemenue. Pemenue cucrteM ABYX YpaBHEHUH, OHO U3
KOTOPBIX JINHEHHOE, a IPyroe — BTOPOH CTEIIEHHU.
['padmyeckass uHTEpHpeTAlUsl CHUCTEMbl YPaBHEHHH C JBYMS
IIEPEMEHHBIMH.

Pemennie TeKCTOBBIX 3aj1a4u aNredpandeckum crocoOom.

JIMHEHHBIX YPABHEHUM C IBYMs IIEPEMEHHBIMU U CUCTEMBI JBYX
YpaBHEHU, B KOTOPBIX OJJHO YPAaBHEHHUE HE SIBIISCTCS JIMHEHHBIM
(o BU3yaJIbHOM omope).

Hcnoab3oBaTh (QYyHKIMOHAIBHO-TpAQUUECKUE IPECTABICHHUS
JUI pellieHHs] U UCCJIeI0BAHNS YPABHEHUI U CUCTEM.
AHAJIM3UPOBATh TEKCTHI 33/1a4, peliaTh UX anredpandeckum
CHOCOOOM: MEPeXOAUTh OT CIOBECHOH (HOPMYITHPOBKU YCIOBHS
3a71a4M K anreOpandecKoil MOAEIH MyTEM COCTABIICHUS CHCTEMBI
YPAaBHEHUI; pemaTh COCTABICHHYIO CHUCTEMY YpaBHEHUN;
HHTEPNPETHPOBATH PE3Y/IbTaT.

3HAKOMUTBCS € HCTOPHEl Pa3BUTHS MaTEMATUKU

YpaBHeHust

U HepaBeHCTBA.
HepagencrBa
(16 u)

YuciioBble HEPABEHCTBA U UX CBOMCTBA.

JInHeiHbIe HEPaBEHCTBA C OAHON NEPEMEHHOM M UX PEILLICHHE.
Cucrtembl TUHEHHBIX HEPABEHCTB C OJAHOW MEPEMEHHOM U HUX
pelenue.

KBaapaTHble HEPABEHCTBA U UX PEILLIEHUE.

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

Yurarb, 3anMchbiBaTh, INOHHMAaThb, HHTEPIPETHPOBATH
HEpPaBEHCTBA; UCIIOJIb30BATH CUMBOJIMKY U TEPMUHOJIOTHIO.
BoinosnsaTh 1peoOpa3oBaHusi HEPABEHCTB, MCMOJIb30BATh IS
1peoOpa3oBaHus CBONCTBA YMCIOBBIX HEPABEHCTB.
Pacno3zHaBaTh JUHEIHbBIE U KBaJPaTHbIC HEPABEHCTBA.

Pemiath,  JIMHEHHBIE  HEPABEHCTBA, CHCTEMbBl  JIMHEWHBIX
HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIIOYAIOIIMX KBaJpPAaTHOE
HEPaBEHCTBO, U PELIATh UX; 00CYKAaTh IIOJYYCHHBIC PEIICHMUS.
N300paxkaTh pelieHUe HEPABEHCTBA U CUCTEMBI HEPABEHCTB Ha
YHCIOBOW IPAMOH, 3amMChIBATH PEHICHHME C IOMOUIBIO
CHUMBOJIOB.

Pemiath KBajpaTHbIE HEPABEHCTBA, MCMOJIb3Ys TIpaduyecKkue
IIPEJICTaBIICHHUS.

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

DOyHKIUHT
(16 9)

KBanpatuunas Qynkuus, e€ rpapuk u cpoiicta. [lapabo:a,
KOOPJIMHATHI BEpIIMHBI MapaboIIbl, 0Cb CAMMETPHH MapadoIIbl.
Crenennble GyHKIMY C HATYpaIbHBIMU IMOKa3aTeNs MU 2 U 3, UX
rpaduKu 1 CBOMCTBA.

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

Pacno3naBaTh BUIBI U3y4aeMbIX (DYHKIHIA;, HILTIOCTPHPOBATH
CXeMaTH4YeCKH, 00BSCHATh PACIOJOXKEHUE HAa KOOPAUHATHOM
IJIOCKOCTH rpadukoB pyHKuui Buga: y = kx,y = kx + b,,y =
ax? y = ax’,

-

_ _k . _
y=4xy = — B 3aBUCHMOCTH OT 3HAYCHHH K03 pULMEeHTOB;
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OIIMCBIBATh UX CBOWCTBA.

Pacno3naBaTh KBaJpaTHUHYO QYHKIHIO 110 GopMyJe.
I[IpuBoauTh mNpUMepPbl KBAJPATHUYHBIX 3aBUCUMOCTEH W3
peanbHOW )KNU3HU, (QUIUKH, TEOMETPHUH.

BoisiBasiTh 1 00001aTh 0COOEHHOCTH TpaduKa KBaJIpaTUIHOM
Qynkuuu  y = ax’> + bx + ¢ (upy  HEOOXOAUMOCTH  C
HAIPAaBJIAIOIIEH TOMOIIBIO).

CtpouTh 1 1300pakaTh cXeMaTH4eCKH rpadMKN KBaPaTHUHBIX
(yHKUMIA, 3a0aHHBIX GOPMYyJIaMH BHAA Y = ax’, y = ax* + ¢,y
= a(x + p)’, y=ax> + bx + ¢ (upu HeOOXOOUMOCTH C
BU3YaJbHOU OMOPOIA).

AHAJTU3MPOBATH H IPUMEHSITH CBOHCTBA N3YUYEHHBIX (YHKLIUH
JUIA WX TOCTPOEHHS, B TOM YHCJIE C IMOMOIIBIO HU(POBBIX

pPeCypCOB.

YucjioBble
MOCJIeA0BATEIBHOC
TH

(15 9)

ITonsiTHE YMCIIOBOM ITOCIIEIOBATEIBHOCTH.

3amaHue MOCIeq0BaTeNIbHOCTH PEKYpPpeHTHOU GdopMynoil u
dbopmMyII0ii 17-TO YJIeHa.

Apudmerndeckas u reoMmeTpudeckas nporpeccu. opmyssl n-
ro wieHa apu(pMeTHyecKoil M TeoMeTpHUYECKOM Mporpeccui,
CYMMBI TIEPBBIX 71 YJICHOB.

*N3o0paxeHnue 4jaeHOB apu(METUUECKOW M T€OMETPUUYECKON
IIPOrpecCUil TOYKaMHU Ha KOOPIMHATHON INIOCKOCTH.
JIMHENHBIN ¥ YKCIOHEHIUAIBHBIN POCT.

CrnoxHble MPOLEHTBHL. *

OcBauBath n NPpUMEHATb WHJACKCHBIC 0603Ha‘-ICHI/I$[, CTPOMTH
pe4eBbi€ BbICKA3bIBAHUA C HCIIOJIb3OBAHHUEM TCPMHUHOJIOTHH,
CBSI3aHHOM C MOHATHUEM II0C/IEIOBATCILHOCTH.

AHaJ'lI/I3I/IpOBaTI> CI)OpMYJ'Iy n-ro 4JCHa 1nocjica0BaTCJIbHOCTH UJIN

PEKYPPEHTHYIO bopmyy U BBIYHCJISATH YJICHBI
MOCJIEA0BATEIBHOCTEH, 3aJJaHHBIX  JTHUMH bopmynamu.
YcranaBiauBathb 3aKOHOMEPHOCTH B MMOCTPOCHUU

IIOCJIEZI0BATENbHOCTH, €CIU BBINMCAHBI TIEPBBIE HECKOJBKO €€
YJICHOB.

Pacno3snaBath  apuMETHUYECKYIO M T'€OMETPHUYECKYIO
IIPOTrPECCUU NIPU Pa3HBIX COCO0AX 3aJaHMs.

Pemats 3amauM ¢ wHcCHoigb30BaHMEM (OpMyn n-ro  uieHa
apudmeTnyeckoil M TEeOMETpPUYECKON Mporpeccuii, CyMMBbI
NEPBBIX /1 YWICHOB C ONMOPOH Ha CIPaBOYHYIO HHPOPMALIHIO.
*N300paskaTh WICHBl IIOCJIEIOBAaTEIbHOCTH TOYKaMU Ha
KOOPJAMHATHOH MJIOCKOCTH *.

PaccmaTpuBaTh NnpuMepbl IPOLECCOB M SIBJIEHUH U3 pealbHON
KHU3HU, WUIIOCTPUPYIOLME H3MEHEHHE B apU(pMEeTHYEeCKOH
MPOrPeccUud, B TEOMETPUYECKOW Mporpeccuu; *u3o0pakaTh




COOTBETCTBYIOIINE 3aBUCUMOCTHU TpapuuecKu™.

Pemiate mpocreiimme 3aja4u, CBS3aHHbIE C YHCIOBBIMH
HOCJIEAOBATEIBHOCTSIMYA, B TOM YHCJIE 33Ja4d W3 peabHOM
KM3HM € WCIONB30BaHMEM  LUQPOBBIX  TEXHOJOTUH
(97EKTPOHHBIX TaONUI, TPahUIECKOTO KAIBKYIATOpA U T.IL.).
*PemaTh 331241 Ha CIIO’KHBIE IPOLIEHTHI, B TOM YHCJIE 33a4H U3
peaabHON MPAKTUKH (C UCIIOJIb30BAaHUEM KaJIbKYIATOPa). ™
3HAKOMHUTBCS ¢ HCTOPHEH Pa3BUTUS MATEMATHKH.

[MoBTOpEHME,
00001meHMeE,
cHCTeMATH3aIus
3HAHHH

(18 u)

UYucna u BbIYMCIeHHs (3aIUCh, CpaBHEHHUE, JEHCTBUS C
JIEMCTBUTEIIbHBIMU YUCJIAMH, YMCIOBas MpsAMasi; IMPOLICHTHI,
OTHOLIECHHUSI, IPOIOPLIMH; OKPYIJIEHUE, TPUOIMKEHNE, OLIEHKA;
pelleHne TeKCTOBBIX 33/1a4 apu(METHIECKUM CIIOCOO0M).

Auredpanyeckue BbIpaKeHUsI (mpeoOpazoBaHue
anreOpandecKuX BBIPAKEHHM, JOIYCTUMbIC 3HAYCHHUS).
@OyHknuu (IOCTPOEHHE, CBOMCTBAa H3YYEHHBIX (DYHKIMH;
rpaduueckoe penieHne ypaBHEHUN U UX CUCTEM).

OnepupoBaTb TNOHATHAMM: MHOXECTBO, ITOAMHOKECTBO,
Omepaly HaJl MHOXKECTBAMH; MCIO0JIb30BaTh Tpaduueckoe
MPECTAaBICHUE MHOKECTB ISl ONIUCAHUS PEAIBHBIX ITPOLECCOB U
SBIICHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB.
AKTyaJIM3MpoOBaTh TEPMHUHOJIOTHI0O U OCHOBHbIE JeHCTBUS,
CBSI3aHHbIE C YHCJIAMH. HATYpPaJbHOE 4YHUCIO, HIPOCTOEC U
COCTAaBHO€ YMHCIIA, JIEJIUMOCTh HATypaJbHbIX YHUCEN, MPU3HAKU
JIEIUMOCTH, 1LIEJI0€ YHUCIIO0, MOAYJbh 4Yucia, OOBIKHOBEHHAs U
JecATUYHAsE JpOOH, CTAaHAAPTHBIN BUJ YKCIia, apU(PMETHUECKUMA
KBaJIpaTHbI KOPEHb.

BbInoJHATH 1€l CTBUS, CPABHUBATH U YIIOPAA0YMBATH YUCIIA,
MPEJACTAaBISITh YUCIAa HAa KOOPAMHATHOM IIPSMOW, OKPYIJIATH
YlUCa; BBINOJHATH TPUKHAKY M OLEHKY pe3yibTara
BBIUMCIICHHUH.

PemaTh TekcToBBIE 32424 apU(PMETUUECKAM CITOCOOOM.
Pemars npakTuyeckue 3axaqu, CoAaepKallue MpoLeHThl, JOJIH,

YaCcTH, BBIPAXKAIOLIME 3aBUCHMOCTH: CKOPOCTb — BpeMs —
paccTosHUe, IIeHa — KOJIMYECTBO — CTOMMOCTb, OOBEM
paboThl — BpeMs — MPOU3BOAUTEIBHOCTD TPYAA.

Pa3ouparh peanbHble KU3HEHHbIE CUTyallud, GOpMYJIMPOBATH
X Ha A3BIKE MaTEMAaTHUKH, HAXOAUTb peIHeHI/Ie, HpI/IMeHSISI
MaTeMaTUYECKUN anmnapar, HHTePIPeTHPOBATH PE3yIbTaT
OnepupoBaTh NMOHATHAMM: CTCIIEHb C IEJNBIM ITOKa3aTeleM,
apudmeTnyeckuit KBaJIpaTHBII KOPEHb, MHOTI'OYJIEH,
anrebdpandeckast ApoOb, TOKIECTBO.




BbINOJHATL OCHOBHBIEC AefCTBHMS: BBIIOIHATH PACUETHI I10
dopmynaM, npeoOpa3oBbIBATH IElble, APOOHO-PALMOHAIbHbIC
BBIPQXEHUSI U BBIPAXEHUS C KOPHSMHM, pEa30BbIBATh
pas3ioKEHUE MHOIOYJIEHa Ha MHOXHTEIH, B TOM YHUCIE C
UCTOJIBb30BaHUEM (OpMyN pa3HOCTH KBaJpaTOB W KBajapara
CYMMBI U pa3HOCTH (C ONOPOH Ha CHPaBOYHYIO MH(OpMAIUIO);
HAXOJUTh JIONYCTUMBbIE 3HAYEHUS IMEPEMEHHBIX I JAPOOHO-
palMOHAIBHBIX BBIPAKEHHM, KOPHEH.

MoaeaupoBaTh ¢ MOMOIIBIO (OPMYNT pealbHbIE HPOIECCH U
SIBJICHUS.

OnepupoBath noHATHAME: QYHKIMS, TpaduK QYHKIUH, HYITH
(GyHKLIMH, T[POMEXYTKHM 3HAKOIOCTOSIHCTBA, IPOMEXKYTKH
BO3pacTaHus, YObIBaHHS, HANOOJIbIIEE U HAMMEHBIIIEE 3HAUCHHS
GbyHKIIH.

AHAJIN3UPOBATh, CPABHUBATh, 00CYKIaTh CBOMCTBA (YHKIIHIA,
CTPOUTH UX TpadUKU.

OnepupoBaTh NOHATHSIMH: ITpPsSIMas MPONOPLIUOHATIBHOCTD,
oOpaTtHass  MPONOPLUUOHAIBHOCTh,  JUHEWHas  (QyHKLuS,
KBajipaTHuHas QyHKIus, napadoia, runepooa.

Hcnoab3oBath rpagukm U OIIPEIEICHUS CBOWCTB, IIPOLIECCOB
U 3aBUCHUMOCTEH, s pelleHus 3aaad H3 JPYyrux ydeOHBIX
IIPEIMETOB M PEalbHON XU3HU; MOAEIHPOBATH C IOMOUIBIO
rpauKoB pealibHbIE MPOLIECCH] U SBICHUS.

Boipaxath ¢opMyJiaMu 3aBUCUMOCTH MEXAY BEIMUNHAMM.

TEMATHUYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA «I'EOMETPHUS» (IIO TOJAM OBYYEHUA)

7 knace (He MeHee 68 4)

Ha3zBanmue
pa3nena (TemMbl)
Kypca (4ucio

OcHoBHOe coaepkaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4AKIIHUXCS




4ac0B)

IIpocTreiimmue [Ipocreiimue reoMmeTpuueckue 0ObEKThI: TOUKU, IPSIMbIE, JIyud | POPpMYJIMPOBATH OCHOBHBIC MIOHATHUS U OIPEICICHHUS.
reoMeTpuyeckne U yribl, MHOTOYTOJIbHUK, JIOMaHasl. Pacno3HaBaTh  M3y4YCHHBIE  TE€OMETPUYECKUE  (QUTYpHI,
urypsbi CMexHbIE U BEpTUKAJIBHBIE YTJIbL. onpeneJsiTh HUX B3aUMHOE PAaCIOJIOKEHUE, BbINOJHATH
U UX CBOMCTBA. Pabora ¢ npocTeiiimmMu 4yepTexamu. 4epTEX MO YCIOBHIO 33/1auu (C HUCIOJIH30BAHHEM CMBICIOBOM
HN3mepenue W3mepenune JMHEHHBIX W YIJIOBBIX BEJIMYUH, BBIYUCIICHUE |OMOPHI: HABOSAIIME BOIPOCHI W/WJIM aIropuTMa YyueOHBIX
reOMeTPUYECKUX |OTPE3KOB U YIJIOB. JIeUCTBHI).
BeJIMYMH [lepumerp u  mnowmaar  ¢uryp, cocraBieHHbIX  u3|IIpoBoaMTH MpocTeilie MOCTPOCHUS C TOMOUIBIO UPKYIS U
(14 4) IIPSIMOYTOJIBHUKOB. JIMHEUKH.
N3mepsiTh JIMHEWHBIE U YTIIOBbIE BEIMYUHBI FTEOMETPUUECKHUX U
NPAaKTUIECKUX OOBEKTOB.
Onpenensitb «Ha TJa3» pa3Mepbl peallbHbIX OOBEKTOB,
MPOBOIUTH IPYOYI0 OLIEHKY UX Pa3MEPOB.
Pemath 3a7aun Ha BBIYMCIICHHE JJIMH OTPE3KOB M BEIUYUH
YTJIOB.
PemaTp 3a/1auu Ha B3aMMHOE PACIIOIOKEHUE T€OMETPUUECKUX
duryp.
IMpoBoauTh KIaCCU(PUKALHUIO YTIIOB, BBIYMCJIATD JIUHEHHbIE U
YIJIOBbIE BEJIMYHHBI, MPOBOAUTH HECJOKHBbIE HEOOXOAUMbIE
JIOKa3aTeJbHbIE PACCyKICHHUS.
3HAKOMUTHCS C UCTOPUEH pa3BUTHS TeOMETPHH.
TpeyrojbHukH [lonsiTMe O paBHBIX TpPEyroJbHUKaX W  MepBUYHbIE | Pacmo3HaBaTh Mapbl pPaBHBIX TPEYTrOJbHUKOB Ha TOTOBBIX
(22 v) MPEJACTABJICHUSI O pPaBHBIX (KOHTPYIHTHBIX) Qurypax. Tpu |ueprexkax (C yKazaHHEM NPHU3HAKOB) MPU HEOOXOJUMOCTH C

IIPU3HAKa PABEHCTBA TPEYT OJIbHUKOB.
[Ipu3Haku  paBeHCTBA  NPSIMOYTOJBHBIX  TPEYrOJIbHUKOB.
CBOIiCTBO MeIMaHBI IPSIMOYTOJIBHOTO TPEYT OJIbHUKA.
PaBHOOEIpeHHbIE U PABHOCTOPOHHME TPEYroabHUKU. [Ipu3Haku
U CBOMCTBA PaBHOOEIPEHHOIO TPEYrOJIbHHKA.

[IpoTtuB OousblIel CTOPOHBI TPEYTOJbHUKA JIEKHUT OOJIBIIMNA
YT OJL

[Ipocreiimine HepaBeHCTBA B TIE€OMETPHM.
TpeyroabHuKa. HepaBeHcTBO J0MaHOR*.

*HepaBeHCTBO

BU3YyaJIbHOU OIIOPOM.

BouiBoguth  cienctBusi  (PaBEHCTB  COOTBETCTBYIOLIUX
AJIEMEHTOB) U3 PABEHCTB TPEYTOJILHUKOB.

DopMyIMPOBATH OTIPEICIICHUS: OCTPOYTOJIBHOTO,
TYIIOYTOJILHOTO, MPSAMOYTOJIBHOTO, paBHOOEIPEHHOTO,
PAaBHOCTOPOHHETO TPEYTOJbHUKOB; OWCCEKTPHUCHI, BBICOTHI,
MEIHaHbl TPEYTrOJbHUKA;, CEPEAMHHOIO MEPHEHIUKYIApA

OTpe3Ka; NepuMeTpa TpPEeyrojbHUKA IMPU HEOOXOJUMOCTU C
ONOpOI Ha aJITOPUTM IpaBUJIA.




[TpstMOyToNBbHBIN TPEYroJIbHUK ¢ yriioM B 30°.
[lepBble MOHATHS O JOKA3aTEIBCTBAX B TEOMETPHH.

@®opmMyaupoBaTh CBOWCTBA M TNPU3HAKA PABHOOEIPEHHOTO
TPEyroJIbHUKA.

CTpouTh 4epTeKHU, peliaTh 3aJa4M C IIOMOIIbIO HAXOKICHHUS
PaBHBIX TPEYTOJbHUKOB.

IIpumensTs MIpU3HAKU paBeHCTBa IPSIMOYTOJIBHBIX
TPEYroJbHUKOB B 3ajadax (C MCIIOJb30BAaHHEM CMBICIOBOH
OTOpBI: HABOJIIME BOMPOCH H/MIM QITOPHUTMAa y4eOHBIX
JIEHCTBHI).

Hcnoab3oBaTh IUQPPOBBIE PECYPCHl AJS  MCCJAETOBAHUS
CBOWCTB M3y4aeMbIX QUryp.

3HAKOMMTBCS € HCTOPHEl Pa3BUTHS T€OMETPHUHU.

IMapaieabHble [TapamiensHple npsiMble, uX cBolcTBa. Hakpect nexamue, | @opMyJupoBaTh  NMOHATHE  MAPAUIEIbHBIX  NPSAMBIX,
npsiMble, CyMMa COOTBETCTBEHHbBIE U OJIHOCTOPOHHUE YIJIbl (0Opa3oBaHHbIE IPU | HAXOAUTH IPAKTUUYECKHUE TPUMEPHI.
yIJ10B nepeceyeH! MapaiiebHbIX MPSAMBIX CEKYILEH). M3yyaTh CBOICTBa YIJOB, 0Opa30BaHHBIX NPH IEPECEUCHUU
TPeyroJbHUKA [Tpu3sHak  napauIeTbHOCTH  NPSAMBIX  YE€pe3  PaBEHCTBO |MapajUIeIbHBIX MPSAMBIX CEKYIIEH
(14 v) paccTOsTHUM OT TOYEK OJHOM NMPSAMOU 1O BTOPOM MPSMOI. IIpoBoauTs pokazarenbcTBa. POpMyJIHPOBATH TeopeMy
CymMmMa yriioB TpeyroJibHUKa 1 MHOTOYTOJIbHUKA. NapajuIeIbHOCTU  JIBYX HpPSIMBIX C  TOMOIIBIO  YIJIOB,
BHeninue yriel TpeyrojapHUKa 00pa30BaHHBIX MpPH MEPECEUCHUU OTUX TNPSAMBIX TpETber
IPSAMOM.
BbiunciasaTs CyMMY YIJIOB TPEYTOJIbHUKA M MHOTOYTOJIBHUKA.
Haxoauth uucioBble U OYKBEHHbIE 3HAUYE€HHsS YIJOB B
rEOMETPUUYECKUX 3a/ladaX C MCIIOJIb30BAaHUEM TEOPEM O CyMMeE
YIJI0B TPEYrOJbHUKA U MHOTOYTOJIbHUKA.
3HAKOMHTBCS € HCTOPHEH Pa3BUTHS T€OMETPHUHU.
OxkpyKHOCTH OKpyKHOCTb, XOpZbI U TUAMETPBI, UX CBOWcTBa. KacarenbHas k | @opMyJMpoBaTh  ONpeesieHdsi.  OKPY)KHOCTH,  XOP/Bbl,
U KpYT. okpykHOCTH. OKpY)XHOCTb, BNHCaHHass B yroi. *IloHsTHe o|aumamerpa M KacaTeIbHOM K OKpykHOCTH. HM3ydaTh HX
I'eomerpuueckue |I'MT, npumeHenue B 3amadax. buccekTpuca M CepelVHHBIN | CBOMCTBA, IPU3HAKH, CTPOUTH YEPTEKU.
MOCTPOCHUA NEePIEHINKYIISAP KaK T€OMETPUIECKHE MecTa TOUEK *. HccnenoBathb, B TOM YKCIIE€ HCMOJB3YS HH(PPOBbIE PEeCYPChI:
(14 4) OKpy»XHOCTb, OIIMCaHHAsl OKOJIO TPEYroJIbHUKA. BrMcaHHas B|OKpPYKHOCTb, BIIMCAaHHYK0 B yroJI; LEHTP OKPYKHOCTH,

TPEYTOJIbBHUK OKPY’KHOCTb.
[Ipocreiimne 3a1a4n Ha TOCTPOEHUE.

BIIMCAHHOM B YTOJI; PAaBEHCTBO OTPE3KOB KacaTeJIbHbIX
*Ucnoan3zoBath MeToa ['MT s mokasarenbcTBa TEOPEM O
nepecedyeHn OUCCEKTPUC YTIIOB TPEYTrOJIbHUKA U CEPEAMHHBIX




NEPIEHAUKYJIIPOB K CTOPOHAM TPEYrOJIbBHUKA C IIOMOILBIO
I'MT.*

OBianeBaTtb NOHATHSAMU  BIHCAHHOM M OIMCAaHHOU
OKPYXKHOCTEH  TPEYrOJIbHUKA, HAXOAUTH LEHTPBl OTHUX
OKPYKHOCTEH C OIIOPOM HA allrOpUTM IIpaBuUIa.

Pemiate OCHOBHBIC 3aJa4M HA NMOCTPOEHHE: YIJIa, PABHOI'O
JJAHHOMY; CEpEIUHHOIO IEPHEHAMKYJApa AAHHOTO OTPE3Ka;
OpsAMOM,  MNpPOXOJALIEH  4Yepe3  JaHHYH0  TOYKYy U
NEPIEHANKYISIPHON JTaHHOW NPSMON; OUCCEKTPUCHI JaHHOTO
yrja; TPEyroJbHUKOB [0 pPa3jJu4HbIM 3JEMEHTaM MpHU
HE0OXOIMMOCTH C HAaNPaBJISAIOUIEH TOMOIIBIO.

3HAKOMHUTBCA C HCTOPHUEN PA3BUTHUS FEOMETPUU.

[MoBTOpEHME,
00001IeHne
3HAHMH

(4 4)

[ToBTOpeHne u 00001IEHNE OCHOBHBIX MOHSATUN U METO/OB
Kypca 7 kiacca.

Pemiath 3aga4yd Ha INOBTOPEHHUE, WLIIOCTPUPYIOIIME CBS3U
MEXy pa3InYHBIMU YaCTAMHU Kypca.

8 ki1acc (He menee 68 4)

Ha3Baumue
paszaesia (TeMbl)
Kypca (4HMcJ10

OcHoBHOE CoAEpKaHuE

OcHoBHbIE BUbI JIeITEJIbHOCTH 06yqa101unxcn

4acoB)
Yerpipéxyroabnuk |Ilapamienorpamm, ero npusHaku u cBoiictBa. YacTHsle ciaydau | A300paxaTh U HAXOAUTh HAa YEPTEKAX YETBIPEXYTOIbHUKU
" napajuieJIorpaMMoB  (TMIPSAMOYTOJIBHUK, pPOMO, KBaJApaT), HX |pa3HbIX BUJOB U UX DJIEMEHTHI.
(12 9) NpU3HaKU U cBoiicTBa. Tpamnernus. PaBHoOokast u npsimoyroibHast | @opMyJaupoBaTh onpeeeHus: napajuiesiorpaMmma,

Tparneuuy.
*Y nBoenue meauansl. LleHTpanbHas cummeTpus *

MpsIMOYTOJIbHUKA, poMOa, KBajpaTa, Tpameluu, paBHOOOKON
TpaIenuy, IpSIMOYTrOJIbHOM Tpareuu.

Hcnosb30BaTh 1NpH  pelieHHMH NPOCTeHIIMX  3a1ay
MIPU3HAKK U CBOMCTBA: MapajuleIorpaMma, MpsiMOYIrOJIbHHKA,
pomOa, KBajgpara, Tpameuuud, paBHOOOKOW Tpameuuu,




IIPSIMOYTOJIBHOM TpaIeLuu.

I[IpuMeHATHL MeTOA YIBOCHHS MEAMAHBI TPEYTrOJbHHKA C
OIIOpPOM Ha AIITOPUTM IIpaBUIIA.
Hcnoan3oBaTh 1IUPPOBBIE PECYPCHI
CBOWCTB M3y4aeMbIX (UTYP.
3HAKOMHUTBCA ¢ UCTOPUEH pa3BUTHS reOMeTPHH.

1 UCCIACA0BAaHUA

Teopema ®aJieca

*Teopema daneca u TeopeMa 0 MPOMOPIUOHAIBHBIX OTPE3Kax. ™

IIpoBoaUTH MOCTPOEHHUS C TIOMOIIBIO HUPKYIIA U JIMHEHKHU C

U TeopeMa 0 Cpenusis 1uHUs TpeyroyibHuka. Tpanenus, e€ cpeanss IMHUA.  |Uclonb3oBaHMe  Teopembl  (ameca U TeopeMbl 0
nponopunoHaabH | *[IponopunoHanbHble  OTPE3KH, I[OCTPOEHHE  UYETBEPTOIO |IPONOPLHUOHAIBHBIX  OTPE3KAX, CTPOMTh  YETBEPTHIH
bIX OTpe3Kax, IIPONOPLUOHAIIBHOTO OTPE3Ka. IPOMOPILUOHANIBHBI OTPE30K C OMNOPON Ha 3PUTEIHHYIO
nojao0HbIE CBoiicTBa IIEeHTpa Macc B TPEYTOJIbHUKE. HarJIsiJHOCTb.
TPeYroJbHUKH [TonoGuble  TpeyronbHMkM.  Tpu  npuszHaka  nojgo6us | HaxoauTh MOA0OHbBIE TPEYTOJBHUKN Ha TOTOBBIX YEPTEXKAX C
(15 9) TpeyrobHUKOB *. [IpakTudyeckoe mpuMeHeHHE. yKa3aHUEM COOTBETCTBYIOIIUX TMPU3HAKOB TOJ0OHMS TIpH
HEOOXOMMOCTH C BU3YaJIbHOM OMOPOIA.
Pemath 3agaum Ha TOAOOHBIE TPEYTOJIBHHUKH C TOMOIIBIO
CaMOCTOSITENILHOTO TOCTPOCHHSI YEepTeX e W HaAXOXKICHHS
MOJOOHBIX  TPEYroJbHUKOB  IpPU  HEOOXOAUMOCTH  C
HaIPaBJIAOLIEH TOMOILBIO.
IIpoBoauTh 10Ka3aTEIBCTBA C UCIOJIB30BAHUEM ITPU3HAKOB
oJJ00MsT HECIOKHBIX T'€OMETPUUYECKHX 3a/ad C ONopoil Ha
QITOPUTM Y4EOHBIX JEHCTBUM.
IlpumeHsiTh  TOJYYEHHBIE  3HaHWS [P PEIICHUU
reOMETPUUECKUX U MPAKTUYECKUX 3a/1a4 IpU HEOOXOJUMMOCTHU
C HaIpaBJISAIOUIEH TOMOIIBIO.
3HAKOMMTBCS € MCTOPUEH Pa3BUTHS TEOMETPHH.
Ilnomans. [TonsiTue 06 001IeH TEOPUHN TUIOLIA/IH. OBjageBaTh NMEPBHYHBIMH NMPeEACTABJEHUSIMH 00 0OuIei
Haxo:xnenue @opmynbsl AN IUIOMIAAM TPEYrojbHUKA, MapajiielorpaMMa. [TeOpur Iomaan (Mepbl), ¢(OpMyJHPOBATHL CBOWCTBA
JIomaei *OTHOIIEHUE TIJIoUIaIell TPEYTOIbHUKOB C OOLMM OCHOBAaHHMEM | IJIOLIA U, BBISICHATD UX HATJISIIHBIA CMBICIL.
TPeyrojbHUKOB WM 00111el BBICOTOM. [lpumensats  Qopmysnsl  IUIOMIAAM  Mapajlienorpamma,
¥ MHOTOYTOJIbHBIX |Bbluncinenue miuomaneit cnoXHbelx Guryp depe3 pazOMeHHE Ha|TpPEYroJIbHUMKA, Tpameudd ¢ ONOpod Ha  CIPaBOYHYIO
¢uryp. [lnomaau |4acTH U JOCTPOEHUE. * nH(pOpMaIIHIO.
nono0HbIX puryp |Ilnomanu ¢uryp Ha kiaeryatoit Oymare. IIpumensTs bopmyIbI IUIOLAIN BBIITYKJIOTO




(14 1)

[Tnomaau nogo6HbIX Guryp. Beruucienue miomaaen. 3anaun ¢
NpaKTHYECKUM CcojepkaHueM. *PemeHue 3amad ¢ MOMOIIBIO
METO/1a BCIOMOTaTeIbHON IIOMaIn. *

YeTBIPEXYTOJIbHUKA Yepe3 JAUaroHald M YroJl MEXAy HUMHU C
OIIOPO¥ Ha CIIPABOYHYIO HH(POPMAITHUIO.

Haxoauth miomaau ¢Guryp, u300pakE€HHBIX Ha KJIETYaATOU
Oymare, HCIOJIL30BaTh Pa30MEHUE HAa YaCTH U JOCTPOEHHUE.
Pa3oumparh npuMepbl UCIOIB30BAHUS BCIIOMOTATEIbHOMN
TUTOINAIH JUIsl PEIICHUSI TEOMETPUUYECKHX 3a/1ad.

HaxoauTh 1womaan nOA00HBIX (UTyp C OmoOpoil Ha
CIPaBOYHYIO HH(POPMAIIHUIO.

BbIuucasiTh TUIOMIAHN Pa3InYHBIX MHOTOYTOJIBHBIX (DUTYD.
PemaTtsh 3aaun Ha [UI0IIA/b C IPAKTUUECKUM COZEpPKaHUEM
1I0CJIE COBMECTHOTO aHAJIM3a.

Teopema
ITugaropa u
HavyaJja
TPUTOHOMETPUH
(10 v)

Teopema Ilucdaropa, e€ noka3aTenbCTBO M IPUMEHEHHUE.
Oo6patnHas Teopema [udaropa.

OnpeneneHue TPUTOHOMETPUYECKUX (YHKIMI ocTporo yria,
TPUTOHOMETPUYECKHE  COOTHOIICHHS B  HPSIMOYTOJBHOM
TpeyrojipHuKe. OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO.
CooTHOIIEHNST ~ MEXIY CTOPOHAMH B  TIPSMOYTOJIBHBIX
TpeyrojabHUKax ¢ yrinamu B 45° u 45°; 30° u 60°.

®opmynupoBath Teopemy Iludaropa, mcnmoab3zoBaTh €€ B
NPAaKTUYECKUX BBIYUCICHUSX.

Brnaners NOHATUSAMEU TPUTOHOMETPUUYECKUX (PYHKIUI OCTpOro
yIJ1a, IPOBEPSTh UX KOPPEKTHOCTD.

BbIBOAUTH  TPUTOHOMETPUYECKHME  COOTHOUIEHHS B
MPSIMOYTOJIBHOM TPEYIOJBHUKE C ONOPOM Ha CIPaBOUYHYIO
UH(pOPMALIHIO.

HccnenoBaTth  COOTHOLIEHUS  MEXIy  CTOPOHAaMU B
IPSIMOYTOJIBHBIX TPEYTOJBbHUKAX C yrylaMu B 45° u 45°; 30° u
60° ¢ HampaBJIAIONICH TTOMOIIIBIO.

Hcnoan3oBarh  GopMynbl  TOpUBEACHUS U
TPUTOHOMETPHUECKOE TOXKIAECTBO JJIs1 HAX0XKJICHUS
COOTHOILICHUI MEXAy TPUTOHOMETPUYECKUMHU (QYHKLIUAMU
pPa3IUYHBIX OCTPBIX YIVIOB C ONOpPOM Ha CHPaBOYHYIO
HH(pOpMaIIHIO.

IpuMeHsiTh TONYYCHHBIC 3HAHUS W YMEHUS TPU PEIICHUU
MPAaKTUYECKHX 3a7ay (MpH HEOOXOAMMOCTH C ONOpOH Ha
QITOPUTM MPABUJTIA).

3HAKOMHTBCH C HCTOPUEH PA3BUTHS FEOMETPHH.

OCHOBHOC

Yriabl B
OKPY’KHOCTH.

BnucanHble M LIEHTpaJIbHBIE YIUIBI, YTOJ MEXAY KAacaTeJbHON U
XOPJOH.

@opMyJIMPOBAaTh OCHOBHBIE OIIPE/ICICHUS], CBSI3aHHBIE C
yriaamu B Kpyre (BIIMCAaHHBIN yroJl, HEHTPalIbHbIN Yrom).




Bnucannsbie Vbl MeXAy XOpJiaMy U CEKYIIHMHU. HaxoauTh BIOUCAHHBIE YIJIbI, ONMUPAIOLIMECS HA OJHY AYTY,

U ONMCAHHbIE BnucanHble U ONKCaHHBIE YETHIPEXYTOJIbHUKH, UX MPU3HAKU U |BBIYMCJISTD YIJIbI C IOMOILBI TEOPEMBI O BIMCAHHBIX YIJIaX,

YeThIPEXYroJbHUK |CBOWcTBAa. IIpuMeHeHHe JTHX CBOMCTB MNpU  PELICHUM |TEOPEMBI O BIHMCAHHOM YETBIPEXYTOJIBHUKE, TEOPEMBI O

U. F€OMETPUUYECKHX 3a/au. HEHTPaJIbHOM YIJ€ NpU HEOOXOAWMOCTH C BHU3YaJbHOM

KacartenbHble BzaumHoe pacnonoxkeHue AByX ~OKpykHoctei. Kacanue |onopowu.

K OKPY’KHOCTH. OKPYXHOCTEH. HccnenoBarhb, B TOM YUCIIE C TOMOIIbIO HU(PPOBBIX PECYPCOB,

Kacanmue BINHUCAHHBIC U OMUCAHHBIC YETHIPEXYTOJILHUKH, BBIBOAUTH HX

OKpY:KHOCTeH CBOMCTBA U IIPU3HAKH IOCIIE COBMECTHOTO aHAJIM3a.

(13 v) Hcnoab3oBaTh 3TH CBOMCTBA M NPU3HAKU INPU PELICHUU
3a/1au.

IoBTOpEHUE, [ToBTOpEHHE OCHOBHBIX MOHSATHM W METOJOB KypcoB 7 u §|PemaTh 3agayd Ha MOBTOPEHUE, WIUIIOCTPUPYIOIIME CBS3U

00001IeHNe KJ1acCoB, 000011IeHNE 3HAHUT. MEX]ly pa3TUYHBIMU YacCTAMHU Kypca.

3HAHUM

(4 9)

9 kJjacc (He meHee 68 4)

Ha3Baumue
pasaesia (TeMbl)
Kypca (4McJ10

OcHoBHOE CoAEpKaHue

OcHoBHbIE BUbI J1eITEJIbHOCTH 06yqa1011mxc51

4acoB)

Tpuronomerpusi. |OmnpeneneHre TPUrOHOMETpUUECKUX (QYHKIMHA yriaoB oT 0° no|dopmynaupoBaTh  ompelejeHHsi  TPUTOHOMETPHUECKHX
Teopembl 180°. KocuHyc u cuHyc mpsiMoro u Tymoro yria. Teopema|(QyHKUMH TymbIX M OpSMBIX YIJIOB C BHU3YyaJbHOW OMOPOH.
KOCHHYCOB H KocuHycoB. (OO0o0méHHas) Teopema CUHYCOB (¢ paauycoM |DopMyIupoBaTh TEOPEMY KOCHUHYCOB M TEOPEMY CHHYCOB (C
CHHYCOB. ONMCAaHHOM OKpyX)HOCTH). HaxoxeHue JUIMH CTOPOH U BEIMYUH | paJInyCOM OMMCAHHON OKPY>KHOCTH).

Pemenne YIJI0B TPEYTOJIbHUKOB. Pemath TPEYroJbHUKH C ONOPOH Ha ANrOPUTM Yy4eOHBIX
TPeyrojbHUKOB ®opmyna MmIomagl TPEYrojJbHUKa Yepe3 JABE CTOPOHBI U YIoJ | IeHCTBUH.

(16 9) Mexay HuMu. @opmyna miomany 4eTbIpEXyrojJbHUKaA uepe3 ero |Pemate mpakTudeckue — 3aaayd, CBOAfAIIUECS] K

JAUuarodHajliv U Yroj MCXAy HUMHU.
HpaKTI/ILIeCKOC NMPUMCHCHUC NOKA3aHHBIX TCOPCM.

HAXO0KACHUI0O Pa3/IMYHbIX 3JIEMEHTOB TPECYIroJbHHUKA.




IIpeo6paszoBanne | *[lonsiTue o mpeoOpa3oBaHUM MOIOOUS. OcBauBarth MOHSATHE npeoOpazoBaHus nooous.
noxoousi. CoOOTBETCTBEHHBIE 3JIEMEHTHI TOJOOHBIX GUTYD. HccnenoBarh OTHOIIGHUE JIMHEHHBIX 3JIEMEHTOB (DUTYp MpHU
MeTtpuyeckue Teopema 0 TPOU3BEACHUU OTPE3KOB XOpJ, Teopema o |mpeodpasoBanuu nonodus. HaxoauTs mpuMepsl mono0us B
COOTHOIIIEHUS B MPOU3BEICHUN OTPE3KOB CEKYIIHUX, TeopeMa O KBaJApaTe |OKpYXKarome NeiCTBUTEIbHOCTH.
OKPY:KHOCTH KacaTeNbHOU. [I[puMeHeHNe B pellieHuH TeOMETPUIECKIX 3a/1a4. * | *“BbIBOAUTh METPUYECKHE COOTHOIICHHS MEXIY OTPEe3KaMu
(10 9) XOpJZ, CEKYIIMX W KacaTelbHbIX C HWCHOJb30BAHUEM
BIIMCAHHBIX YIJIOB U MOJOOHBIX TPEYTOJILHUKOB.
Pemarp reomeTpuyeckue 3ajaud W 3aJaud U3 peallbHOMN
YKU3HU C MCIIOIH30BAHUEM ITOJI00HBIX TPEYTOJIHHUKOB. *
BekTopsbI Omnpenenenne BEKTOPOB, CIOKEHHE M Pa3HOCTh BEKTOPOB, | Mcmob30BaTh BEKTOPbl KaK HaMpPaBJIEHHBIE OTPE3KH,
(12 v) YMHOKE€HHE BEKTOPA Ha YHCIIO. HCCJIe0BATH reOMETPUYECKUI (mepemerenue) u
Ou3nYecKuil 1 reOMETPUUECKUN CMBICT BEKTOPOB. ¢usnueckuil (cuia) CMBICIBI BEKTOPOB C OMOpPOMl Ha
PazyioxkeHre BekTOpa MO JIBYM HEKOJUIMHEAPHBIM BEKTOPAM. | BOIPOCHBIN ILJIaH.
Koopaunatsl BekTopa. 3HaTh omnpeaeJeHHsi CYMMbl U Pa3HOCTH BEKTOPOB,
CKaJiipHOE TIPOW3BEJCHHE BEKTOPOB, €r0 MPUMECHCHHE JUIS | YMHOXKCHUS BEKTOpa Ha 4HCIIO, HcceJie10BaTh
HAXO0XJICHUS JUIMH U YTJIOB. reOMEeTPUUYECKUN U (PU3UYECKUIN CMBICIIBI ATUX OTEPAIIHA.
Pemenue 3a1au ¢ MOMOIIBIO BEKTOPOB. Pemiath TreoMeTpUYECKHE 3aJa4ydl  C  HWCIOJIh30BAaHUEM
[IpumeHeHre BEKTOPOB MJIsi pEIIeHUs 3a7ad KUHEMAaTUKH U |BEeKTOPOB.
MEXaHHKH. PackiaapIBaTh BEKTOP 10 IBYM HEKOJUTMHEAPHBIM BEKTOPAM.
Hcnoab3oBaTh  CKaJlspHOE  MPOU3BEIECHHUE  BEKTOPOB,
BBIBOJIMTH €TO OCHOBHBIE CBOICTBA.
BoruncasTe CyMMy, pa3HOCTh M CKaJspHOE MPOU3BEICHUE
BEKTOPOB B KOOpIMHATAX.
IpuMeHsiTh CKaJIApHOE TNPOU3BEIEHUE ISl HAXOMKACHUS
JUTHH U yTIIOB.
JexkapToBbI JlexapTOBbI KOOPIMHATHI TOUEK Ha TUIOCKOCTH. OcBanBaTh NMOHSITHE NPSIMOYTOJBHON CUCTEMbI KOOPJIMHAT,
KOOpAMHATBHI  Ha| *YpaBHeHue npsAMoil.* YriioBoill Ko3(pGUIUEHT, TaHITEHC YIJIa|JAeKapTOBBIX KOOPAUHAT TOUYKH.
IUIOCKOCTH HAKJIOHA, TapaJuieJIbHbIC U MePIEHANKYISPHBIE MPSMBIE. HccnenoBarh ypaBHEHUE MPSMOM U OKPYKHOCTH C OTIOPOH Ha
9 v) VYpaBHeHHue OKpyKHOCTH. HaxokIeHue KOOpJWHAT TOYEK |BONMPOCHBIMN IJIaH.

NEPECEUEHMS OKPYKHOCTH U IIPSIMOM.
MeTto KOOpAMHAT IPU PEILIEHUU T€OMETPUUYECKUX 3a/1a4.
Hcnonp30BaHne METOJA KOOPAUHAT B IPAKTHUECKUX 3aa4ax

HaxoauTe HeHTp U paanyc OKpYKHOCTH 110 €€ YpaBHEHHUIO.
PemaTs 3a1a4mn Ha HAXOXKAECHUE TOUEK EPECEUCHUS IPIMBIX
U OKPY>KHOCTEH € MOMOIIBIO METOIa KOOPAHUHAT.




Hcnoab30BaTh CBOWCTBA YIIOBOro Kod(hQUIMEHTa MpsIMOi
OpU peLIeHUH 3a7ad, JUIsl ONpPEIENICHHUs] PpacloyIOKEHUs
HPSIMOM.

IpuMeHsATHL KOOPIUHATHI MPU PELICHUH F€OMETPUYECKUX U
MPAaKTUYECKUX 334ay, JUIA MOCTPOCHHS MaTeMaTHYEeCKUX
MoJienell peabHbIX 3a/1a4 («MEeTO KOOPAMHATY).
IMMoab3oBaTbest AN TOCTPOCHHUS W HMCCIEIOBAHUIN
HU(PPOBBIMU pECypcaMHu.

3HAKOMUTBCA ¢ HCTOPUEH Pa3BUTHS FEOMETPUU

IIpaBuabHbBIE
MHOTI'OYT0OJIbHUKH.
JlanHa
OKPYKHOCTH U
IVIOIIAIb KPYra.

ITpaBuiIbHBIE MHOTOYTOJIBHUKH, BBIYHUCICHHE HX 3JIEMEHTOB.
Yucio m U anuHa OKPY)KHOCTU. JUIMHA Iyr'M OKpPYKHOCTH.
Paagnannas mepa yrna.

[Inomanp Kpyra M €ro 3JI€MEHTOB (CEKTOpa M CETrMEHTa).
Brraucnenue miomianeit puryp, BKIIOYAOMUX HIEMEHTHI KpyTa.

®opMyJIHpPOBATH ornpezeneHue
MHOTOYT'OJIbHUKOB, HAXOAUTh UX JIEMEHTHI.
IMoab30BaTHCA NOHATHEM JITTMHBI OKPYKHOCTH, BBEAEHHBIM C
INOMOIIbIO IPaBWJIbHBIX MHOI'OYTOJIbBHUKOB, ONpenesiTh
YHCIIO 77, JUTMHY JyTU ¥ PAJAHNAHHYIO MEpPY yIJia 1o o0pasiry.

IIpaBUJIbHBIX

Beruuciaenue IIpoBoanTh mepexoa OT paJllaHHON MEPHI yria K IpagyCHOU

IIoaaei ¥ Ha00OPOT 10 BU3YAIBHOM OIOpE.

84) OmnpeneasaTs MI0IIALb KPyTa.
BoiBoauTh dopmyasl (B rpagyCHON U paguaHHON Mepe) s
JUIMH JyT, IJIOIIAJEHd CEKTOPOB U CETMEHTOB C OIOpOM Ha
BOIIPOCHBI IIJIaH.
Boruucasite miuomanu  ¢Guryp, BKIIOYAOLIMX 3JIEMEHTHI
OKPY’KHOCTH (Kpyra) ¢ OIIOpOi Ha CIIPaBOYHYIO HH(POPMAIHIO.
HaxoauTth muomany B 3aa4ax peajJbHOMN KU3HH.

JBHKeHns *[ToHATHE O IBUKEHUHU TIIOCKOCTH. Pa3ouparp  npumepbl,  WUIIOCTPUPYIOUIME  MOHATHS

IVIOCKOCTH [TapaienpHbIi TEPEHOC, MOBOPOT U CUMMETPHUsA. OCH M HEHTPHI | ABUKEHUS, IEHTPOB U OCEH CUMMETPHH.

(64) CUMMETpPUHU. @opMyJMPOBATH ONPEICIECHUS MMAPAJUIETBHOIO IEPEHOCa,

[Tpocreiimye npuMeHEHNs B pellIeHUH 3aja4 *.

MOBOPOTA MU OCEBOM CHUMMETPUU C BHU3YaJbHOW OINOPOIl.
HaxoanTh HEMOABUKHBIE TOUKU IO 00pas3iLy.

HaxoauTh HEHTPBI U OCH CUMMETPUIN MpocTeHIuX GuUryp mno
oOpa3iry.

*[IpuMeHATh NapaAJUICNIbHBIA MEPEHOC U CUMMETPHIO IIpHU
pelLIeHNH TeOMETPUUECKUX 3a/1au (pa3douparb MpUMEpHI).




Hcnoab30BaTh 1151 IOCTPOCHUS U UCCIIEIOBAaHUIN IIU(PPOBBIE
pecypcehl. *

[MoBTOpEHME,
00001IeHME,
CHCTEeMATH3AIUS
3HAHMH

(74)

[ToBTOpEHHE OCHOBHBIX MOHATUH W METONOB KypcoB 7—9

KJIacCOB, 0000I1IEHUE U CUCTEMAaTH3alMs] 3HAHUH.

[Ipocreiimme reomerpuueckue (UIYpHl W UX CBOWCTBA.
H3MmepeHne reoMeTpu4eCcKuX BEJIUYHH.

TpeyroybHUKA.

[TapannenbHble U IEPIIEHUKYIISIPHBIE TPSIMBIE.

OKpyXHOCTh U Kpyr. I'eomeTpuyeckue MOCTPOCHUS. YTIIBI B
OKPY)KHOCTU. BrucaHHble U  ONHMCaHHBIE  OKPY>KHOCTHU
MHOT'OYT'OJIbHUKOB.
[IpsimMast 1 OKpPYKHOCTb.
HeThIpEXYroJIbHUKY.
YEeTBIPEXYTOJIbHUKHU.
Teopema [Tudaropa u Hayana TpuroHoMetpun. Permenne oommx
TPEYTrOJIbHUKOB.

[TpaBuIIbHBIE MHOTOYTOJIBHUKH.

[TpeoOpa3zoBanus miockoctu. JApmwxkenus. [lonobue. Cummerpus.
[Tnomane. Beruucnenue minomaneit. [lnomanu nogo6HsIx uryp.
JlexapToBbI KOOPAMHATEI HA TUIOCKOCTH.

BekTopsl Ha IIIOCKOCTH.

Bnucannsie n OIITMCaHHBbIC

OnepupoBaTh NMOHATHSAMH: (QUIypa, TOUKa, IpsMas, yrou,
MHOT'OYTOJIbHUK, paBHOOEIPEHHBIH U  PaBHOCTOPOHHUI
TPEYTOJIbHUKH, NPSIMOYTOJIbHBII TpPEyroJbHUK, MEINaHa,
OucceKkTpuca W BBICOTa TPEYTOJIbHUKA, Iapajljiesiorpam,
poMO, TPSAMOYTOJIBHUK, KBaJapaTr, Tpameuusi; OKPYKHOCTb,
KacaTejbHast; paBEHCTBO U M0J00Ke (GUryp, TpeyroibHUKOB;
NapajuleIbHOCTh M MEPIEHIUKYISIPHOCTh NPSMBIX, YIroOJ
MEXIY HpSAMbIMHU, CHMMETPUS OTHOCHUTEIBHO TOYKU U
OpsIMOM; JUIMHA, pAcCTOSHUE, BEJIMYMHA Yyrja, IUIOIA/b,
HepuMerp.

Hcnonb3oBars  ¢opmyabl: 1nepuMmMerpa M IUIOLAIU
MHOT'OYTOJIbHUKOB, JUIMHBI OKPYXKHOCTH M IUIOIAAM KpYTa,
00bEMa IPSMOYTOJIBHOTO HapajllesIenuIe N 1a.

OnepupoBaTb MNOHATHAMHU: IPAMOYrojbHAas  CHCTEMaA
KOOpJIWHAT, BEKTOP; MCNOJb30BaTh JOTH IOHATHS A
IPEJCTaBICHNs JaHHBIX U PEUICHMs 3a/1ad, B TOM YHCIE U3
JIPYTUX y4EOHBIX MPEIMETOB.

Pemiatp 3agaum Ha TOBTOPEHHE OCHOBHBIX IIOHATHUH,
WUTIOCTPAINIO CBSI3eH MEXIy pa3IU4HbIMHU YacTsAMHU Kypca.
Bbi0upaTs MeTOA I PELICHUA 3aa4u.

Pemathb 3a1a4u 13 MOBCEAHEBHON KU3HU.

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

7 kaacc (He meHee 34 4)

Ha3Baunmue
paszaesia (TeMbl)

OcHoBHOE conepxaHue

XapakTepucTHKA 1eITeJIbHOCTH 00y4a0 M XCS




(4uCy10 YacoB)

IIpeacrasiienune [IpencraBnenne nmaHHBIX B Tabmunax. [Ipaktuyeckne | OcBamBaTh  Ha  0a30BOM  YpPOBHE  CIOCOOBI
JaHHBIX BBIUMCICHHUS 1O TaONWYHBIM JaHHBIM. VI3BlIedyeHue U | MpEACTaBICHUS CTATUCTHMYECKUX JaHHBIX U YHCIIOBBIX
(7 v) MHTEepHpeTanus TaONWYHBIX AaHHBIX. lIpakTHueckas pabora | MacCMBOB € IOMOMIbIO TaOMMIl W  JHarpamMMm ¢
«Tabmuusi». UCIIOJIb30BAHUEM  aKTYalbHBbIX UM BaXHBIX JaHHBIX
I'paduueckoe mpeacTaBiIeHHE NAaHHBIX B BHUAE KPYTOBBIX, | (memorpadudeckue JaHHBIE, MIPOU3BOJICTBO
CTOJIOMKOBBIX (CTOJIOUYATHIX) qUarpamMm. UTeHre v MOCTPOCHUE | MPOMBIIIJICHHOW M CEIbCKOXO3SHCTBEHHONW MPOIYKIUH,
muarpamm. [IpumMeps! neMorpadudeckux auarpamm. 0OIIECTBEHHBIE U IPUPOIHBIC SBICHHS).
[IpakTuueckas pabota «/luarpammsiy. M3yuyats Metoabl pabOTbl ¢  TaOJUMYHBIMH U
rpadMUecKUMH TPEICTABICHUSIMA JaHHBIX C MOMOIIBIO
U(POBBIX PECYpCOB B XOJ€ MPAKTUUYECKUX padoT (c
HaIPAaBJIAIOIIEH TOMOIIIBIO).
OnucarenbHas Yucnoseie Habopbl. CpenHee aprudmeTnieckoe. OcBauBaTh Ha 0a30BOM YPOBHe MOHSITHA: YUCIOBOMH
CTATHCTHKA Menauana 4icinoBoro Habopa. Y cTOIYUBOCTh MEIUAHBI. HaOOp, Mepa IEeHTPAIbHON TEHJCHIMH (Mepa LIEeHTpa), B
(8 4) [TpakTrueckas padota «CpenHre 3HAUCHUS». TOM YHCJIE CpeHee apuPMeTHIecKoe, MeIMaHa.
HauOonpiiee u HauMeHblllee 3HAU€HHs] YUCIOBOro Habopa. | OmmchbIBaTh CTAaTHCTUYECKHE JIAaHHBIE C  IOMOIIBIO
Pasmax. cpenHero apudmMerndyeckoro U Meauansl. PemaTs 3agaun
(c ucmonb30BaHUEM 3pUTEIBHOM HAIMAIHOCTH W/WIN
BepOaIbHON OMOpPHI)
HN3yyarps cBOMCTBAa CPEIHHUX, B TOM YHCIIE C ITOMOIIBIO
U(POBBIX PECYpPCOB, B XO0JI€ MPAKTHYECKUX PadOT, (C
HaMpaBJIsIoONIEi TOMOUIBIO).
OcBauBaTh Ha 06230BOM yYpOBHe MOHATHA: HauOOJIbIlIEE
Y HauMeHbIlIee 3HaUeHHsI YMCIOBOI0 MacCUBa, pa3Max.
Pemath 3agaum Ha BHIOOp crioco0a OMHMCAHUS TaHHBIX B
COOTBETCTBUM C MPHUPOJONH  JAHHBIX M  LEJIAMHU
WCCIIC/IOBAHMSI C HAMPABIISIONIEH TOMOIIBIO.
Cayuaiinas *CnyuaitHasi U3MEHYUBOCTH (mMpuMephl). YacTtoTa 3HaueHuid B | *OcBauBaTh NOHSITHSI: YaCTOTa 3HAUYCHUA B MAaCCHUBE
U3MEHYHBOCTh MaccuBe AaHHBIX. [ pynnupoBka. ['ucrorpaMmel. JAHHBIX, TPYIIIUPOBKA JAaHHBIX, THCTOrPaMMa.
(6 9) [IpakTrueckas padota «CiydaitHasi U3SMEHYUBOCTH ». * CTpouTh TUCTOTpaMMbl IO 00pa3iy




OcBauBaTh rpaduyeckue NpeCTaBICHUS pPa3HbIX BHJOB
CIly4allHOH HM3MEHYMBOCTH, B TOM 4YHCJIE C ITOMOIIBIO
U(POBBIX PECYPCOB, B XOZI€ MPAKTUYECKON pabOTHI. *

BBenenue B
Teopuio rpagos
49

*['pad, BepmmHa, pedpo. IlpeacraBnenue 3a1aqu ¢ TOMOIIBIO
rpada. CreneHp (BaJeHTHOCTh) BepiMHBL Ywucio pédep u
cymmapHas crenesb BepiiuH. Llems u nuki. Ilyte B rpade.
[IpencraBnenune o csizHocTH Tpada. O6xon rpada (dimepos
nyTh). [IpencraBnenne 00 OpHeHTUPOBAHHBIX Tpadax. *

*OQcBanBaTh NOHATHsS: Tpad, BepmuHa rpada, pedpo
rpada, cTerneHp (BaJIGHTHOCTh BEPIITUHBI), IIETb U ITUKIL.
OcBauBaTh NOHSTHA: NyTb B rpade, SHIEPOB MYTh,
00xox rpada, OpueHTUPOBAHHBIN rpad.

OO0CykIaTh pelieHne 3a1a4| Ha TOUCK CYMMBI CTETICHEH
BepIKH rpada, Ha mouck obxoa rpada, Ha MOUCK MyTei
B OPUEHTHPOBAHHBIX Ipaax ¢ HaNpaBISIOLIEH TOMOUIBIO.
OcBauBaTh CHOCOOBI TIPEICTABICHUSA 3aJad M3 Kypca
areOpel, TEOMETPUU, TEOPHH BEPOSTHOCTCH, APYTrUX
NpEeIMETOB ¢ TOoMOmbl0 rpadoB  (KapThl, CXEMBI,
AIEKTPUYCCKUE I1eNH, (YHKIIMOHAIHHBIE COOTBETCTBHS)
Ha mpumepax. *

BepositHOCTB M

*CiydallHbIl ONBIT M cilydaiiHoe coObITHE. BeposTHOCTh U

*OcBauBaTh MOHATHS: CIyYalHBIN OIBIT U CIy4ailHOE

4acToTa qacToTa COOBITUS. Ponb MajoBEepOSATHBIX M MPAKTUYECKH | COOBITHE, MAJIOBEPOSTHOE M TMPAKTUUYECKU JIOCTOBEPHOE

CJIy4aiiHOT 0 JIOCTOBEPHBIX COOBITHI B MpUpoje U B oOmiecTBe. MoHeTa U | COOBITHE.

coOBITHA urpajabHasi KOCTb B TEOPUHU BEPOSTHOCTEH. M3yyaTh 3HAYMMOCTb MAaJOBEPOSTHBIX COOBITUH B

4 4) [IpakTnueckas padbora «Yacrora BeInageHus opiaay.* npupose W oOIIecTBE Ha BaXKHBIX IpHUMepax (aBapuw,
HECYaCTHBIE ciry4au, 3amuTa NIEPCOHAILHON
nH(popMaluu, nepeaada JaHHbIX).
M3yuaTrh poib KIIACCUYECKHX BEPOSTHOCTHBIX MOZAENEH
(MOHeTa, UrpajgbHasi KOCTh) B TEOPUHU BEPOSTHOCTEH.
Ha6monaTth W u3y4yaTh 4acTOTY COOBITHH B IPOCTBHIX
AKCIIEPUMEHTax, B TOM 4YHCJE C MOMOIIBIO HUPPOBBIX
pecypcoB, B X0/1€ MPAKTUYeCKON paboThI. *

O06o00menue, IIpencraBnenne  paHHbIX.  OmnwmcarenpHas — craTUCTHKA. | [IoBTOPATH M3YUYEHHOE U BBICTPAMBATh CUCTEMY

KOHTPOJIb BeposiTHOCTB CitydaitHOTO COOBITHSI. 3HAHUU.

Sy Pemath 3a1a4u Ha IPEICTABICHUE U OIIMCAHHUE JAHHBIX C

ITOMOIIBI0 M3YYEHHBIX XapaKTEPUCTUK C HAMPABIIAIOLICH




IIOMOUIBIO.

Obcyxnarb NnpUuMepbI CIIy4alHbIX COOBITHH,
MaJIOBEPOSATHBIX U MPAKTUUECKH JOCTOBEPHBIX CITyUYalHbBIX
COOBITHIA, UX POJIU B MPUPOJIE U KUZHU YETIOBEKa

8 ki1acc (He menee 34 4)

HazBaumue
paszaesia (TeMbl)
(4MCJI0 YacoB)

OcHoBHOE coacpiKaHue

XapaKTepnchca HEATCJIbHOCTH Oﬁy‘lalOIIH/IXCﬂ

IToBTOpEHHE
Kypca 7 kiacca
(4 9)

[IpencraBnenne  manHbix. OmnmcarenbHas  CTATUCTHKA.
Crnydaiinast u”3MeH4YnBOCTh. CpeiHue YiCIIOBOTO Habopa.
Cayuaiinbie coObiThs. BepositHocTH M yacToThl. Kiaccuveckue
MOJICTT TCOPHH BEPOSITHOCTEH: MOHETA M UTPaJIbHAS KOCTh.

IloBTOpSAITH H3Yy4YECHHOE U BBICTPAUBATH CHCTEMY
3HaHUH.

Pemiate 3agaum (M0 BH3YyaJbHOHl  omope) Ha
IPEJICTaBICHUE U ONMCAHHWE JAaHHBIX C IOMOUIbIO
M3YYEHHBIX XapaKTEPUCTHK.

Pemiate 3agauu (0 BH3YyaJbHOHl  omope) Ha
IIPEJICTaBICHUE TPYNIHUPOBAHHBIX JAHHBIX M OIHCAaHUE
CIy4ailHON U3MEHYUBOCTH.

Pemare 3agaum (Mo BH3yaJdbHOHW omope) Ha
OTIpeJIeTICHUE YaCTOTHI CITy4YalHBIX COOBITHIM, 00CYKICHHE
OPUMEPOB CIIyyallHBIX COOBITUH, MaJOBEPOSATHBIX U
MIPAKTUYECKH IOCTOBEPHBIX CIIY4allHbIX COOBITHH, UX POJIU
B IIPUPOJIE U )KU3HU YEJIOBEKA.

OnucarejbHas
CTAaTHCTHKA.
PaccenBanue
JaHHBIX

(CR))

*Otknonenus. Jucnepcust uncioBoro Habopa. CtanaapTHoe
OTKJIOHEHHE YHCII0BOT0 Habopa. Jluarpammel paccenBanusl. *

*OQcBauBaTh TOHATHS: JHNCIEPCHS W CTaHIAPTHOE
OTKJIOHEHHWE, WCIOIb30BaTh JTH XaPAKTEPUCTUKU IS
OIMHMCaHUA PaCCCUBaHWA TaHHBIX.

YuacTBOBaTh B 00CY:KI€HUH T'HIOTE3bI 00 OTCYTCTBUU
WJIM HAJTMYWU CBSI3H I10 TarpaMMaM pacCeuBaHUS.
CTpouTh auMarpaMMbl pacCeMBaHUS IO HMEIOIIUMCS
JTAaHHBIM, B TOM YHCJIE C TIOMOIIBIO KOMITbIOTEepa (Tocie
COBMECTHOTO aHalu3a).*




Mmuo:kecTBa
(4 9)

MHoOecTBO, MOJMHOKeCTBO. Ornepanuu HaJl MHOXKECTBAMHU:
oObenaMHEHME, mepecedeHue,  jpomonHeHue.  CBolicTBa
omepanMid  Hal ~ MHOXXECTBAMH: HePEMECTHTEIIBHOE,
COYETATENBHOE, PACIIPEACTUTENBHOE, BKIIIOYCHHS.
I'padmueckoe nmpeacTaBICHIE MHOXKECTB.

OcBauBaTh NOHSATHS: MHOXXECTBO, SJICMEHT MHOXECTBA,
MIOJTMHOECTBO.

BoInogansaTs onepanumn Ha/JT MHOKECTBaMHU:
00beIMHEeHNE, TIepECeUCHHE, ToToJIHEeHHE (110 00pasity).
Hcnoan3oBarh CBOMCTBA:! MEPEMECTUTEIBHOE,
COYETATEIIFHOE, pacClpeAenTeIbHOe, BKIOYCHUS (C
MCIIOJIb30BAaHUEM BU3YAIILHOH OIOPHI).

Hcnoab3oBaTh rpaguueckoe MpeicTaBlIeHUE MHOXKECTB
IPH ONHMCAHWUU PEAThHBIX IPOILECCOB W SIBICHHUM, NPU
pCILICHUH 3a]1a4 U3 JPYTUX YUYCOHBIX MPEIMETOB U KyPCOB
(c UCTIOJIb30BaHUEM BU3YaITbHOU OIOPHI).

BeposiTHOCTB
CJIYYAHHOr 0
coObITUS

(6 1)

DnemMeHTapHbIe COOBITHSL. Cnyyaiinble COOBITHSL.
bnaronpustcTByromue aneMeHTapHble coObITUs. BeposTHOCTH
coObITHI. OMBITEI C PAaBHOBO3MOXXKHBIMH 3JIEMEHTapHBIMU
coObITHsAMH. Ciry4aliHbIi BBIOOP.

[IpakTuueckas padota «ONbITE C PABHOBO3MOKHBIMU
3JIEMEHTAPHBIMHU COOBITUSIMM.

OcBauBath Ha  0a30BOM  yYpOBHe  IOHAATHSA:
JJIEMEHTApHOE COObITHE, CilydailHOe COOBITHE Kak
COBOKYITHOCTb ~ OJIarONpHUATCTBYIOIIUX  AIIEMEHTAPHBIX
COOBITU, PABHOBO3MOXHBIE 3JIEMEHTAPHBIE COOBITHS.
PemaTh 3a1a4M Ha BBIUKMCICHUE BEPOSITHOCTEH COOBITUI
[0 BEPOSITHOCTSAM 3JIEMEHTApHBIX COOBITHH cilyyailHOro
onbiTa (C HMCHOJIb30BAaHUEM 3PUTENIBHON HArsSAHOCTH
U/Wn BepOabHON OIOpHI).

PemaTh 3a7a4M Ha BBIUKUCIEHUE BEPOATHOCTEN COOBITHIT
B ONBITaX C PaBHOBO3MOXHBIMU  DJIEMEHTapHBIMHU
COOBITUSIMM, B TOM YHCIIE C IIOMOIIbIO KOMIIbIOTEpa (C
UCMOJIb30BAHUEM  3PHUTENbHOM  HAISIIHOCTH — W/WIN
BepOATBLHOM OTIOPHI).

IIpoBoauThs M M3y4YaThb ONBITHI C PaBHOBO3MO>KHBIMU
AIIEMEHTApPHBIMU COOBITUAMHU (C MUCHOJIB30BAHUEM MOHET,
UTPAJIbHBIX KOCTEH, JIpYTrux MOJIETIEH)
B XOJ€ TMpakTU4YecKod paboThl (C MCHOIb30BAaHUEM
BHU3YyaJbHOW ONOPBHI).

BBenenue
TeopuIo rpagos
(44)

B

*IlepeBo. CBolicTBa JepeBa: €IMHCTBEHHOCTh  IIYTH,
CYLIECTBOBAHME BUCAYEH BEPILIMHBI, CBSA3b MEXKAY YHCIOM
BepIIMH U ynciaoM peédep. [IpaBuno ymHOXeHuUs. *

*OcBauBaTh NOHATHA: JIEpEeBO Kak rpad Oe3 IuKIia,
BUCsYas BEpIIMHA (JTUCT), BETBb JepeBa, MyTh B JEpEBE,
JaMeTp JepeBa.




HN3yuath cBoicTBa JepeBa: CyLIECTBOBAHUE BHUCSYEH
BEpUIMHBI, E€AMHCTBEHHOCTb IIYTH MEXIY JIBYMs
BEpPILIMHAMU, CBSI3b MEXAY YHUCIOM BEPUIMH U YHUCIOM
peodep.

YuacTBOBaTH B 00CYK/I€HUU PeLLIEHNUs] 321a4M HA TIOUCK
U TEpPEYMCIICHHE IMyTEH B JIepeBe, ONpPEAENICHUE 4ucia
BepIINH UK pédep B aepeBe, 00x01 OMHAPHOTO JIepeBa, B
TOM YHUCJIE C IPUMEHEHUEM IpaBUiia YMHOXKEHHUS. *

Cayuaiinbie
co0bITHA
8 1)

*[IpotuBomnonoxxnoe  coObiTre.  Juarpamma  Diinepa.
OObenuHeHNe © TepecedeHue coObITH. HecoBMmecTHBIC
coOpiTua. @Dopmyna crnoxenus BeposTHocTel. [IpaBuio
YMHOXXEHHMSI ~ BEPOSATHOCTEH.  YCIOBHasi  BEPOATHOCTb.
HezaBucumbie  coOwiTusa.  IlpencraBienuwe — cmydyaitHOro
SKCIIEpUMEHTa B BUJIE IepeBa. *

*OcBauBaTh TMOHSITHS: B3aUMHO IPOTHUBOIOJIOKHBIE
COOBITHS, OMEpalMN HaJ COOBITUAMH, OOBEAMHEHHE H
nepeceyeHre coObITUH, Auarpamma OJinepa (Dinepa—
Benna), coBMecTHbBIE 1 HECOBMECTHBIE COOBITHUS.
H3yuaTh TeopeMbl O BEPOSTHOCTH OOBEIUHEHHUS JBYX
coObITHIA ((hOPMYIIBI CIIOKEHUS BEPOSATHOCTEH).
YuyacTBOBaTh B 00CYK/I€HUM pellleHHsl 32Ja4H, B TOM
quclie TEKCTOBBIE 3aJjaul Ha OIpE/eICHUE BEPOSTHOCTEMN
O0OBeAMHEHUS W TEpPECceueHusi COOBITUH C TOMOIIBIO
YUCIOBOW MpsMOW, AuarpamMm Oiinepa, (OpMyJIbl
CJIO’KEHHUSI BEPOATHOCTEN.

OcBauBathb MOHSTHSA: MIPaBUIIO YMHOXKEHHS
BEpPOSITHOCTEM, YCIOBHAasi BEPOATHOCTh, HE3aBUCUMBIE
COOBITHSI IEPEBO CIIYHaHOI'O OTIbITA.
M3yuaTh cBoiicTBa  (OmpejerneHus)
COOBITHH.

YuyacTrBoBaTh B O0CY/KICHMH PeELICHUs] 3aJa4M Ha
orpezieNieHue U UCTI0Ib30BAHUE HE3aBUCUMBIX COOBITHIA.
YuyacTrBoBaTh B O0CY:KICHMH PpPeLIeHUs 3aJa4M Ha
MMOUCK BEPOSTHOCTEH, B TOM UYHCJIE YCJIOBHBIX, C
UCIIOJIb30BaHUEM JIepEBA CIIy4aifHOTO OMbITa. *

HC3aBUCHMBbIX

O000menue,
KOHTPO.JIb
4 )

[IpencraBnenue manapix. OnucaTenbHas cTaTUCTHKA. ['padswl.
BepositHoCTh CIIy4aiiHOTO COOBITHS. DJIEMEHTHI
KOMOWHATOPHKHU.

IloBTOpPSITH W3y4eHHOE W BBICTPAMBATh CHCTEMY
3HAHUU.
PemaTp 3agaum Ha IPEICTaBICHNUE U OITMCAHHUE TAHHBIX C




IIOMOUIbIO M3YYEHHBIX XapaKTePUCTUK (c
MCIIOJIb30BaHUEM BU3YaAJILHOH OIMOPHI).

*Y4yacTBoBaTh B O00CYXK/JICHHM peLICHUs™ 3aJa4M C
puUMeHeHneM rpados.

Pemath 3agauM  Ha  HAXOXJAECHUE  BEPOSITHOCTHU
CIIy4aifHOrO COOBITHS MO BEPOATHOCTSIM 3JIEMEHTAPHBIX
COOBITHI, B TOM YHCIIE B OMNBITaX C PaBHOBO3MOKHBIMU
AJIEMEHTApPHBIMUA COOBITUSIMH (C BU3YAJIbHOU OIIOPOH).
*Y4yacTBoBaTh B 00CY:KICHMH pelIeHUsi™ 3aJ4a4yM Ha
HAXO0XJICHHUE BEPOSTHOCTEH O0ObEIUHEHHS U MTepeceueHus
COOBITHI, B TOM YHCJIE€ HE3aBUCUMBIX, C UCIIOJIb30BAHUEM
rpadUyecKkux TMPEICTaBICHUM U JepeBa CIIy4allHOTO
OTIBITA.

*Y4yacTBoBaTh B 00CY:KI€HHH pellleHHsA* 3agauyM Ha
MepevrciieHne KOMOMHAIUH (YKclia MepecTaHOBOK, Yyucia
COUCTaHMIl), HA HAXOXICHHE BEPOATHOCTEH COOBITHI C
IPUMEHEHUEM KOMOMHATOPUKM, B TOM 4YHCIE C
UCMOJIb30BaHUEM TpeyroyibHuKa [lackans.

9 kinacc (He MeHee 34 4)

Ha3Baumue
paszaesia (TeMbl)
(4ucy10 YacoB)

OcHoBHOE coaepiKkaHue

XapaKTepncTnKa HEATCJIbHOCTH Oﬁy‘lalOIlll/IXCﬂ

IToBTOpEHHE IIpencraBnenne  maHHbIX.  OmnmcarenpHas  CTaTUCTHKA.
Kypca 8 kiacca Onepanuu Haa coObITUsIME. He3aBUCUMOCTE COOBITH.
4w

IloBTOPATH M3Yy4CHHOE M BBLICTPAMBATH CHCTEMY
3HaHUM.

Pemiath 3a1auM Ha MIPEICTABICHUE U ONUCAHUE JIAHHBIX.
Pemath 3agaum  Ha  HaxOXICHHE BEPOSTHOCTEH
00BbEeIMHEHNS U TIePEeceYeHUsi COOBITHH, B TOM 4YHCIE
HE3aBUCHUMBIX, C HUCIIOJIB30BaHUEM rpa(bnquKHx
IIPEJICTaBICHUN U JiepeBa CIIy4aiiHOTO OIIbITA.

Pemath 3amayu Ha mepeducieHue KoMOMHaIMil (yucia




IIEPECTAHOBOK, YHMCJIAa COYETAaHUM), Ha HaXO0XJEHUE
BEPOATHOCTEH COOBITHI ¢ MpUMEHEHHEM KOMOUHATOPUKH,
B TOM YHCJIE C HCIIOJIb30BaHUEM TpeyroiabHuka [lackamns

9J1eMEeHTHI
KOMOMHATOPUKH
4 4)

KomOunatopHoe mpaBwio yMmHOXeHHs. [lepecTaHOBKH.
®dakropuan. CoueTaHus W YUCIO codeTaHHi. *TpeyrosbHHUK
[Mackans.* [TpakTuueckas pabota «Bbruncnenue
BEPOATHOCTEH C UCMOJIH30BAaHUEM KOMOMHATOPHBIX (DYHKIIHIA
AJIEKTPOHHBIX TaOIUII.

OcBauBaTh Ha  0a30BOM  YpPOBHe  TOHATHSA:
KOMOWHATOPHOE MPABHJIO YMHOXEHHS, YIMOPSIOYCHHAS
napa, Tpoiika 00bEKTOB, IepeCTaHOBKA, (PaKTOpHUAT YHUCIIA,
coYeTaHue, YUCII0 COYeTaHuH, *Tpeyroiapauk [lackams.*
Pemats nmpocreiilnme 3ajayd  Ha  [IEPEUYMCICHHE
YIIOPSITIOYSHHBIX I1ap, TPOCK, IEPEUNCIICHUE TIEPECTAHOBOK
M COYCTAaHWH DIIEMEHTOB pa3IMYHBIX MHOXECTB (TI0
o0pa3siy).

Pemats mpocreiilume 3agauM Ha NPUMEHEHHE 4HUCIIA
coueTaHuil B anredpe (COKpaméHHOe YMHOKEeHHE, OMHOM
HrloToHa) (¢ HanpaBiIsAIOUIe TOMOIIBIO).

Pemath, mnpuMeHsisi KOMOWHATOPHUKY, 3aJauyd Ha
BBIUUCIICHHE BEPOSATHOCTEH, B TOM YHCIIE C TIOMOIIBIO
AIIEKTPOHHBIX TAOIHUI] B XOJ€ MpaKTHUYeCKOH paboThl (C
BU3yaJIbHOW OTIOPOi).

I'eomerpuueckas
BEpPOSITHOCTH
(4 9)

*['eomerprueckas BeposiTHOCTh. CitydaiiHblil BBIOOp TOUKHU U3
(Gurypsl Ha MJIOCKOCTH, U3 OTPE3Ka, U3 Tyrd OKPY>KHOCTH. *

*OcBauBaTh NOHATHE TEOMETPUUECKON BEPOSTHOCTH.
YuyacTBoBaTh B 00CYKICHHH pelleHUs 3a/a4yM Ha
HaXO0XJICHUE BEPOSITHOCTEN B OMBITaX, IPEICTABUMbIX KaK
BbIOOP TOYEK M3 MHOTOYI'OJBHUKA, Kpyra, OTpe3Ka WU
IYTH OKPY>KHOCTH, UUCIIOBOT'O IPOMEXKYTKa *

HcnuiTanus
Bepnyanu
(6 )

Hcneiranne. Yenex u Heynada. Cepust HCTIBITaHUM 10 IEPBOTO
ycnexa. Wcnbitanus bepnymiu. BepostHocTu coObiTul B
cepun ucnbiTauuii  bepuymmu.  IIpaktuueckas  pabota
«Hcnprtanus bepHymim».

OcBauBaTh Ha 0a30BOM ypPOBHEe MOHSATHS: UCIBLITAHUE,
AIIeMEHTapHOE COOBITHE B UCTIBITAHUHU (YCIIEX U Heyjaua),
CepUsl HUCHBITAaHWUM, HACTYIUIEHHME IIEPBOro  yclexa
(neynaum), cepust ucnbiTanuii beprysm.

Pemiare  mpocreiimiue 3axa4yd Ha  HAXOXICHHE
BEPOATHOCTEN COOBITHI B CEpUU UCHBITAHUI /10 TIEPBOTO
ycrexa, B TOM YHCJe C MpUMEHEHHEM (OpMYIIbl CyMMBI
reoMeTpUYECKOil mporpeccuu (C OMopoil Ha CIPaBOYHYIO




WH(OPMAILIHIO).

Pemiate mpocreiimme 3axauM HAa  HAXO0XACHHUE
BEPOSITHOCTEH  DJIEMEHTAPHBIX  COOBITUH B cepuH
UCIBITaHUN bBepHyuM, Ha HAaX0XJAEHHE BEpPOSTHOCTH
ONpEAENEHHOIO YHUCIIAa YCIIEXOB B CEPUM  MCIIBITAaHUN
beprymnu (¢ BU3yanbHOM ONOPOH).

H3yuath B X01e NpaKTH4eCKoil padoThl, B TOM 4HCIIE C
MOMOIIBIO HU(POBBIX PECYPCOB, CBOWCTBA BEPOSITHOCTH B
cepuu ucnbITaHni beprymum

Cayuaiinas
BeJINYHHA
(6 1)

CnyuaiiHast BeNMYMHA W PaCHpelielIeHHE BEPOATHOCTEH.
MaremaTnueckoe OXHMIaHME W JUCHEpCHs  CIy4dailHOM
BCIINYHNHEI. HpI/IMepLI MAaTE€MaTU4dYCCKOIo OXHUJIaHUuA KakK
TEOPETUYECKOI'0 CPEAHEr0 3HAUECHUS BEJIMYHUHBI.

[TonsTue o 3akoHe 6oabpIINX yncen. M3mepenue BeposiTHOCTER
C NMOMOI1IbI0 YacToT. [IpuMeHeHne 3akoHa GOIbIINX YHCEIL.

OcBoutb Ha 0a30BOM YpOBHe NOHATHSA: CIydalHas
BEJIMYNHA, 3HAYEHUE CIIy4aiiHON BEJIMYHHBI,
pacrpeeneHue BEPOSITHOCTEN.

HN3yyarp u oO0cyxaaTb IpUMEPBl TUCKPETHBIX U
HEIPEPBIBHBIX CIIYYalHbIX BEIMUYUH (POCT, BEC YEJIOBEKA,
YHMCJIEHHOCTb HACEJICHUS, IPYTrUe U3MEHUNBbIE BEINYUHBI,
paccMaTpuBaBIIMECS] B KypC€ CTATUCTHKH), MOJAEIBHBIX
CIIy4alHbIX BEJIMYMH, CBA3aHHBIX CO CIIy4alHBIMU
onbiTaMu (OpocaHHE€ MOHETHI, WUTPAIBHOW KOCTH, CO
CJlydaifHbIM BBIOOPOM H T. II.).

OcBauBath Ha  0a30BOM  yYpOBHe  NOHAITHSA:
MaTEMaTHUYECKOE OKUJAHUE CIIy4alHOM BEIMYMHBI KaK
TEOPETHUYECKOE CPEAHEE 3HAUEHUE, TUCTIEPCUs CIIydalHON
BEJIMYMHBI KaK aHaJIOT TUCIIEPCUU YHCIOBOr0 Habopa.
Pemath 3amauMm Ha BBIYUCIEHUE MaTEMaTHUYECKOTO
OXKMIAaHWS U JUCIEPCUU  JUCKPETHOM  CIly4alHOU
BEJIMYUHBI 110 33JJAHHOMY PAaCIpPEACIICHUIO, B TOM YHUCIE
3ajjay, CBSI3aHHBIX CO CTPAaxOBaHUEM M JOTepesMH (C
HaIPaBJISIONICH TOMOIIIBIO).

3HAKOMHUTBCSI C MaTeMaTU4YECKUM OXHIAHUEM U
JIICIIEPCUEN HEKOTOPBIX paCHpEeNesIeHHd, B TOM YHUCIE
pacnpeeneHus cy4yaiiHOM BETMUNHBI «UUCIIO YCIIEXOBY B
CepuH UCIBITaHUN bepHym.

M3yyaTrh, dYacTtoTy COOBITHS B  MOBTOPSIOIIUXCS




CIIy4alHBIX OIIBITaX KaK CIy4alHYIO BEJIUYUHY.
3HaKOMHMTBCSI C 3aKOHOM Oonbiiux uucen (B Qopme
bepuymnu): mpu OONBIIOM YHCJIE ONBITOB YacToTa
coObITUS OJIM3KA K €r0 BEPOATHOCTH.

Pematsp 3a1aum Ha U3MEpEHNE BEPOSITHOCTEH C TOMOIIBIO
4acToT (C HAIPABJISIOLIEH TTOMOIIBIO).

OO0cy)kIaTh poJib 3aKOHA OOJIBIINX YHCEN B 000CHOBAHUHT
4aCTOTHOTO METO/A U3MEPEHUS BEPOSITHOCTEH.
OOcyknaTh 3aKOH OOJBIIMX YHCENT KaK IPOSBICHUE
CTaTUCTHYECKONW YCTOMUMBOCTU B U3MEHUUBBIX SIBICHUSAX,
pOJb 3aKOHA OOJBIIMX YHUCEN B MPHUPOJAE W B KHU3HH
4eJI0BEKa.

0O6006menue,
KOHTPOJIb
(10 v)

[IpencraBnenue  NaHHBIX.
BepositHoCTh CIIy4aitHOTO COOBITHS.
koMOuHaTopuku. CiydaiiHble BETUYMHBI U PACIPEICICHHUS.

OrmucarenpHas  CTaTHUCTHKA.
DJIEMEHTHI

IloBTOpAAITH M3YYEHHOE U BBICTPAUBATH CHCTEMY
3HAHUIA.

Pemarsp 3amauu Ha IPEACTaBICHUE U ONKMCAHUE JTAHHBIX.
PemaTh 3a1aum Ha HAXOXKJACHUE BEPOSTHOCTEH COOBITHH,
B TOM 4YHCJI€ B ONbITaX C PaBHOBO3MOXHBIMU
3JIeMEHTapHBIMU COOBITHUSIMH, BEpOSITHOCTEH
O0OBeAMHEHUS M TIEPEeCeYeHUs] COOBITUH, BBIYUCIATH
BEPOSITHOCTH B OTIBITAX C CEPUAMH CIy4alHBIX UCTIBITAHUN




