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I[HOACHUTEJIbHAA 3AITNCKA

[IpumepHast paboyasi mporpamMma IO MaTeMaThke Uil OOydJaroluxcs ¢
3aJIep’KKOM Tcuxudeckoro pasputus (manee — 3I1P) Ha ypoBHE OCHOBHOTO OOIIEro
oOpa3oBaHusl MOJArOTOBIIEHa Ha OcHOBe DenepasbHOr0  roCyJIapCTBEHHOTO
o0pa3oBaTeNbHOIO  CTaHJapTa OCHOBHOro obmero oOpazoBanust (IIpukas
Munnpocsemenuss Poccun ot 31.05.2021 1. Ne 287, 3apeructpupoBaH
MunucrepctBoM toctuninu Poccuiickort @enepanuu 05.07.2021 r., per. Homep 64101)
(manee — ®I'OC O0O), [IpumepHOIl amanTUPOBAHHOW OCHOBHOM 0Opa3oBaTeIbHON
OporpaMMbl  OCHOBHOTO 0OIIero oOpa3oBaHHs OOy4alOUIMXCS C  3aJEP>KKOM
ncuxudeckoro pasputus (ogoOpennou pemenueM OYMO no obmemMy 0O6pa3oBaHUIO
(mpotokon ot 18 mapta 2022 . Ne 1/22)) (manee — ITAOOIT OOO 3I1P), [TpumepHoit
paboueil mporpaMMbl OCHOBHOT'O OOLIEro 00pa3oBaHus MO MpeaMeTy «Maremarukay,
[TpumepHOW TpOrpaMMbl BOCIUTAHHUSA, C YYETOM pACHpPEACIICHHBIX 10 Kiaccam
IIPOBEPSAEMBIX TPEOOBAaHUI K pe3yibTaraM OCBOCHHUS ATaNTHPOBAHHONW OCHOBHOM
o0Opa3oBaTebHOM TPOrpaMMbl OCHOBHOIO OOIIEro oOpa3oBaHUs OOYYarOIIMXCS C
3aJICPKKOM TICHXWYECKOTO pa3BUTHA. B paboueli mporpamMme YYTCHBI HJICH |
nojoxxeHus: KoHIenmuu pa3BUTHS MaTeMaTHYecKoro oOpas3oBaHus B Poccuiickoii
denepauuu.

O61mas xapakTepucTuka yuyeOHoro npeamera «Maremarnka

VY4eOHbiii mnpeamer «MaremMaTuka» BXOIUT B TMPEIMETHYIO 00JacTh
«Marematnka u uHbopMaruka». OH CHOCOOCTBYET Pa3BUTHIO BBIYMCIUTEIHHOM
KYyJABTYPbl U JIOTMYECKOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHHS TOJIb30BATHCS
aJIrOpUTMaMH, a TaKKe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX B
MOBCEHEBHOM >kM3HM oOyuatomuxcs ¢ 3[IP. VYueOHblii npemMer pa3BUBacT
MBIIIJIEHUE, TPOCTPAHCTBEHHOE BOOOpakeHHE, (PYHKIMOHATIBHYIO TPaMOTHOCTD,
YMEHHUS ~ BOCHPHHMMAaThb U  KPUTUYECKH  aHAJIM3UPOBAaTh  WH(QOpMaImio,
NPECTABICHHYIO B Pa3IMYHbBIX opMax.

OOydenne mareMatuke Ma€T BOZMOXKHOCTh pa3BUBaTh y oOydaromuxcs ¢ 3I1P
TOYHYI0, PAIMOHANIBHYI0O U HHPOPMATHBHYIO peub, YMEHHE OTOMparh Haunbosee
MOJXONAIINE S3BIKOBBIC, CUMBOJIIMYECKHE, TpadudecKue CPeCTBA MJIsi BBIPAKCHUS
CYXKIE€HUW U HANIATHOTO UX MPEICTaBICHUS.

Heo0xonmuMbpIM KOMIIOHEHTOM OOIIEH KYJIBTyphl B COBPEMEHHOM TOJKOBAHHH
ABISCTCS  OOIee 3HAKOMCTBO C METOAAMH  TIO3HAHUS  JE€HCTBUTEIHLHOCTH,
MpEeACTaBICHUE O MPEAMETE U METO/IaX MAaTEeMAaTUKH, UX OTIMYUN OT METOOB APYTUX
€CTECTBEHHBIX U TYMaHUTAPHBIX HAYK, 00 OCOOCHHOCTSAX MPUMEHEHUS MaTEeMaTHKU
JUIsl pEelIeHUs] HAyYHbIX W MPUKIAAHBIX 3a7a4. TakuM 00pa3oMm, MaTeMaTH4YeCKOe
oOpa3oBaHuEe BHOCHUT CBOM BKJIaJl B (hopMHpOBaHUE OOIIEH KyIbTyphl YeIOBEKA.

N3ydyeHne MareMaTHK{d TaKKe CIOCOOCTBYET 3CTETHUYECKOMY BOCIHUTAHHUIO
YeJIOBEeKa, MOHUMAaHUI0 KpPacoThl W HU3SIIECTBA MAaTEMATUYECKUX PaACCYXICHUMH,
BOCIIPUATHIO TEOMETPUUECKUX (POPM, YCBOCHUIO UEU CUMMETPUH.



[Iporpamma oTpaxkaeT conepkanue oOyueHus npeamery «Martemaruka c
Y4€TOM 0COOBIX 00pa3oBaTeNbHBIX MOTpeOHOCTEN oOyuaromuxcs ¢ 3IIP. Opnaagenue
y4eOHBIM IIpeIMeToM «MareMaTuka» MpencTaBIseT ONPENEICHHYIO CIOXKHOCTh JJIS
yuamuxcsa ¢ 3IIP. ¥V oOyuaromuxcst ¢ 3[IP nHanOonee BbIpa)keHbl OTCTaBaHUS B
Pa3BUTHHM CJIOBECHO-IOTMYECKUX (OPM MBIIUICHHS, MO3TOMY aOCTpAaKTHBIE U
OTBJICYCHHbIE KAaTErOPUU UM TPYAHONOCTYNHBI. B TOXe BpeMs Npu crenuaibHOM
oOyyeHun oOydarolmMecss MOTYT BBIIOJHATH 3aJaHusl 1O airoputMmy. OHH
BOCIIPUMMYMBBI K MOMOIIM, MOTYT BBIIOJHUTH MEPEHOC HA AHAJIOTMYHOE 3a/JaHHe
YCBOEGHHOTO crnocoba pemieHus. CHUKEHUE Pa3BUTHSI MBICIUTEIbHBIX ONEpauui u
3aMEJIEHHOE CTAaHOBJIEHHE JIOTUYECKUX JIEMCTBUUA TPUBOAAT K HENOCTATOYHOU
OCMBICJIEHHOCTH COBEPILIAEMbIX YUYEOHBIX NEHCTBUH. Y 00ydaromMXCsl 3aTpyIHEHBI
CUCTHBIC BBIYUCIICHUS, MPOU3BOJIMMbBICE B yMe. B MHCHhMEHHBIX BBIYUCIICHUSX OHU
MOTYT TNpPONycKaThb OAWMH M3 MPOMEXKYTOUHbIX MmiaroB. Ilpu pabore ¢ 4uCIOBBIMU
BBIPDOKCHUSIMU, BBIUYMCIICEHHEM WX 3HAYCHUsS MOTYT HE YIEep>KUBaTh MPABUILHBIN
nopsok aAeiicteuil. [lpu ynpomenun, npeodpasoBanuu Beipaxkenuit yyammuecs ¢ 311P
HE MOTYT CaMOCTOSITEJIbHO MPUHSTH PEUICHUE O MOCJIEN0BATEIbHOCTH BBINOIHEHUS
nerctBuii. KOHKPETHOCTh MBIIUICHUS OCJIOXKHSET YCBOCHHUS HABbIKa PEIICHHS
YpaBHEHUW, HEPaBEHCTB, CHCTEMbl ypaBHEHMIl. VIM MaJlOAOCTYNHO COBEpIIEHUE
o0paTuMbIX ornepaiui.

Huskuii  ypoBeHb pa3BUTUSL JIOTUYECKHX  OMNEpaluii, HemxocTaToyHas
00O0OIIIEHHOCTh MBILIUICHUS 3aTPYAHSIOT U3ydyeHue Tembl «DyHKIUW»: TpH
onpezeneHnd (YHKIIMOHAIBHOW 3aBUCHUMOCTH, TIPH OMNHCAaHUU TpapuUecKoi
CUTYaIli1, UCTIONB3YSl T€OMETPUUECKUH, anreOpanyeckuif, PyHKIIMOHATBHBIN SI3bIKU.
Hepenko yuamuecs He BUISAT pa3HUIIBI MEXAY OOJIACTHIO OINpeaesieHrs (YHKIUU U
00J1aCTbIO 3HAYECHH.

Pemenune 3amad CoOmpspKEHO C TPYAHOCTIMU O(DOPMIIGHHS KPAaTKOW 3alucH,
NIPOBEJICHUS aHAJIW3a YCIOBUS 3aJ]auM, BbIJIEJICHUS cymiecTBeHHOro. O0y4Jaromuecs ¢
3[IP 3arpynHSAIOTCS cheiarb yMO3aKJIIOUEHHE OT OOIEro K YacTHOMY, HEpPEIKO
BBIOMPAIOT HEpAIMOHANIBHBIE CHOCOOBI  PEIIEHUs, WHOTAA OTrPaHUYUBAIOTCS
MaHUMYJISIIUSMH C YHCIIAMMU.

[Ipy wW3yyeHWM TreEOMETpUUYECKOTO Marepuaia oOydarommuecss ¢ 3IIP
CTAJKWBAaIOTCSI €  TPYOAHOCTBIO  JEJIaTh  JIOTUYECKHE  BBIBOJABI,  CTPOUTH
IIOCJIEIOBATEIbHBIE paccykacHus. HenpouHble 3HaHUSI OCHOBHBIX TEOPEM F€OMETPUU
IOPUBOAUT K OLIMOKaM B PEIIEHUH TeoMeTpuyecKux 3aaad. OOyuarouiygecss MOryT
MOMEHUTH (POpMYITy, HEIPABWIBHO MPUMEHUTH TeopeMy. K cepbe3HbIM ommoKam B
pelmieHny  3aJad  [PUBOAST  HEJOCTATOYHO  PA3BUTHIE  IPOCTPAHCTBEHHBIE
npeacTaBieHus. MM Cl10KHO BBITTOIHUTE YEPTEK K YCIOBUIO, B MMChbMEHHBIX paboTax
OHHU HE MOTYT IIPUBECTU OOBSCHEHHUE K UEPTEKY.

ToyHOCTB 3aIIOMUHAHUS U BOCIIPOU3BEIEHUS yU€OHOT0 MaTepHaia CHUKEHBI 110
npuyuHe caaboCTH MHECTHYECKOH JeATeNbHOCTH, CY)XEHUs o0bema MaMATH.
Oo6yuarormumcst ¢ 3I[1P Tpebyercs Oomnbilie BpeMEHHM Ha 3aKpeIUICHHE Marepuala,
aKTyaJIM3alusl 3HaHUW 110 OMOpPE MPU BOCIIPOU3BEICHUU.

Jl1st mpeofonieHus TpyAHOCTEN B U3yUYEHUH Y4eOHOTO npenaMeTa «MaremaTrka
HeoOXxoauMa  ajanTauuss o0beMa M XapakTepa  y4eOHOro  Marepuana



MO3HABATENBHBIM BO3MOXHOCTSIM yuamuxcs ¢ 3IIP. Cnenyer yueOHbI Marepuan
MPENOAHOCUTh HEOONBIIMMHU HOPLUHUAMH, YCIOXKHSS €ro MOCTENEHHO, W3bICKHBATh
cnocoObl  ajanTaluu TPYAHBIX  3aJaHUM, HEKOTOpble TEMbl JaBaTh Kak
O3HAKOMMTEIBHBIE; UCKIII0YaTh OTAECIbHBIE TPYAHBIE JOKA3aTEIbCTBA; TECOPETUYECKUN
MaTepUal PEKOMEHAYETCS H3ydarb B IIPOLIECCE NPAKTUUYECKOM IEATEIBHOCTH II0
pemieHno  3amad.  OpraHudeckoe €IMHCTBO IPAKTHUYECKOM M YMCTBEHHOU
NESATENbHOCTH YYalIUXCSd Ha YpOKax MaTeMarhKd CIOCOOCTBYIOT MPOYHOMY H
CO3HATEIHLHOMY YCBOCHHIO 0a3MCHBIX MaTeMaTU4YE€CKUX 3HAHUN U YMEHUM.

Hesn 1 3a1a4u n3y4eHUus y4eOHOro npeamera «Maremarnka

[TpropuTeTHBIME Yyerimu 00ydYeHHsI MaTeMaThuke B 5—9 kaccax sBISIOTCS:

" (GopMUPOBaHHE IEHTPATBHBIX MATEMaTHYCCKUX IMMOHATHH (YHUCI0, BEITUYHMHA,
reoMeTpuIecKas durypa, nepeMeHHasl, BEPOSTHOCT, byHKITHS),
o0ecIeynBaroONUX MPEEMCTBEHHOCTh M IEPCIEKTUBHOCTh MaTEMaTHYECKOTO
obOpazoBanust ooyqaromuxcs ¢ 3I1P;

» noaBeneHue odydaromuxcs ¢ 3I1P Ha TOCTYIMHOM JJis HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3H MaTeMaTUKH U OKPYIKAIOIIEro MUpa, IOHMMaHUE MaTEMaTHKN KaK
YJacTH OOIIEH KYJIBTYphl UEJIOBCUSCTBA;

" pa3BUTHEC WHTEIUICKTYaJIbHBIX W TBOPUYECKUX CIOCOOHOCTEH OOydJaroImmXxcs ¢
311IP, mo3HaBaTreIbHOM aKTUBHOCTH, UCCIIEIOBATENILCKUX YMEHUN, KpUTUIHOCTH
MBIIIJIEHUS, THTEpeca K U3yUYeHUIO MaTeMaTHKH;

* (popmupoBanue (GYHKIIMOHAIBHOW MAaTEMaTHUYE€CKOW TI'PaMOTHOCTU: YMEHUS
pacmo3HaBaTh  MPOSIBJICHHS  MaTeMaTH4YeCKUX  IOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEHN B peaIbHBIX )KU3HEHHBIX CUTYAIUsIX U MIPU U3YUYEHUU APYTUX
y4eOHBIX TPEIMETOB, TPOSBICHUS 3aBHCHUMOCTEM U 3aKOHOMEPHOCTEH,
dbopMynupoBaTh MX Ha S3bIKE MATeMAaTUKH U CO3/1aBaTh MaTeMaTUYECKHE
MOJIEH, TMPUMEHSATh OCBOCHHBIM MaTeMaTHYECKUU ammapar Uisl penieHus
PAKTUKO-OPUEHTUPOBAHHBIX  3a/a4, HWHTEPIPETUPOBATH M  OIICHUBAThH
MOJTyYEHHBIE PE3yNIbTaTHI.

JlocTikeHre ATUX 1eeil 00ecreYnBaeTCsl PEIICHUEM CIEAYIONINX 3a0ay.

» dopmupoBare y oOyuaronuxcs ¢ 3[IP HaBbplku ydeOHO-ITO3HABATEIIHLHOM
JESTENBHOCTH: IUIAHUPOBaHWE pa0OTHI, TOUCK pallMOHAJIBHBIX WyTeH ee
BBITIOJTHEHUSI, OCYIIIECTBICHUSI CAMOKOHTPOJIS;

" CIOCOOCTBOBATh HMHTEIJIEKTyalIbHOMY Ppa3BUTHIO, (OPMUPOBATH KauecTBa,
HEOOXOIMMBIE YEJIOBEKY JUIsl TIOJTHOIEHHOW JKM3HU B COBPEMEHHOM OOIIECTBE,
CBOMCTBEHHBIC MAaTEeMAaTUYECKON NEATEIbHOCTH: SICHOCTH M TOYHOCTH MBICIIH,
WHTYHIIAH, IPOCTPAHCTBEHHBIX MPEACTABICHUH, CHOCOOHOCTH K MPEOOJICHUIO
TPYAHOCTEM;

* (GopMUpOBaTh KIIOYEBBIC KOMIIETCHIIMHM YYaAlIUXCS B paMKaxX MPEIMETHOU
obnactn «Maremaruka u HHPOpPMATHKAY,

. pa3BUBaTh MOHATUIHOE MbIILIEHUs o0yyatomuxcs ¢ 311P;



" OCYIIECTBIATH KOPPEKIIHIO MMO3HABATENbHBIX MporeccoB oOyuatommxcs ¢ 311P,
HEOOXOAMMBIX JUISI OCBOCHHSI TMPOTPAMMHOTO MarepHajia Mo ydeOHOMY
peaMeETYy;

" [pexycMaTpHUBaTh BO3MOKHOCTh KOMIIEHCALIMU 00pa30BaTeIbHBIX Ne(UIINTOB B
OCBOCHHUH MPEANIECTBYIONIETO MPOrPaMMHOTO Marepuaia y oOydarommxcs ¢
3IIP 1 HEnOCTAaTKOB B MX MAaTEMAaTUYECKOM PA3BUTHH;

. c(hopMUPOBATh YCTONYMBBIN HHTEPEC YUALIUXCS K TIPEAMETY;
. BBISIBIIATH U PA3BUBATh MAaTeMaTHYECKHE U TBOPUYECKHE CITIOCOOHOCTH.

OcCHOBHBIE JINHUU COAEPKAHUSA Kypca MareMmaruku B 5-9 kiaccax: «Hucma u
BbIUMCIICHUS», «Anredpa» («Anredpandeckue BBIPAXKEHUA», «YpPAaBHEHHS W
HepaBeHCTBa»), «DyHkmun», «leomerpus» («leomerpuueckne GUTYPHI U UX
CBOIiCTBay, «/3MepeHne reoOMeTpHIECKIX BeTUIHHY ), « BEpOsSTHOCTh M CTAaTUCTHKAY.
JlaHHbIC TUHUH Pa3BUBAIOTCS MapaJJICIbHO, KaKIasi B COOTBETCTBUU C COOCTBEHHOM
JIOTUKOM, OJHAaKO HE HE3aBHUCHMO OJHA OT JApPYrod, a B TECHOM KOHTaKTe H
B3auMojieiicTBUU. Kpome »3Toro, ux oOBEAMHSAET JIOTWYECKash COCTaBIISIONIAs,
TPaIUIIMOHHO MPUCYIIAsi MAaTEMaTHKE U MPOHMU3BIBAIOIIAS BCE MATEMATUIECKHUE KypPCHI
u conepxkarenbHbie TuHUN. ChopmynupoBanHoe B DenepanbHOM rocyaapCcTBEHHOM
00pa30BaTeIbHOM CTaHIapTe OCHOBHOTO 0OIIero oOpa3oBaHMs TpeOOBaAaHUE «yMETh
OTIePUPOBATh MOHITHIMHU: OIPE/IeICHIE, aKCHOMa, TEOpEMa, I0Ka3aTeIbCTBO;, YMCHHE
pacmo3HaBaTh WCTUHHBIE H JIOKHBIC BBICKa3bIBAHHS, IPUBOIUTH MPUMEPHI U
KOHTPIPUMEPDI, CTPOUTD BHICKA3bIBAHUS U OTPUIIAHUS BHICKa3bIBAHUIN» OTHOCHUTCS KO
BCEM KypcaM, a (popMUpOBaHUE JTOTUYECKUX YMEHUN pacipeiesieTcsl 0 BCEM TojlaM
oOy4yeHusi Ha YPOBHE OCHOBHOTO 00111eT0 00pa30BaHMUs.

Conepxanue 00pa3oBaHUsS, COOTBETCTBYIOIIEE IMPEAMETHBIM pe3ylibTaTaM
ocBoeHus [IpumepHoit paboueit mporpamMmsl, pactpeneaEHHbIM M0 TojlaM 00yuYeHus,
CTPYKTYpUPOBAaHO TakuM OOpa3oM, YTOOBI KO BCEM OCHOBHBIM, MPUHIIUITHAIBHBIM
BompocaM  oOydarornuecss  oOpamajuch  HEOJHOKPAaTHO, YTOOBI  OBJIAJCHUE
MaTeMaTUYECKUMH TOHSATUSMHU M HaBBIKAMHU OCYIIECTBIISIOCH TOCIEIOBATEIbHO U
MOCTYTIATENbHO, C COOJIIOJIEHUEM TPUHIIUIA MPEEeMCTBEHHOCTH, a HOBBIC 3HAHMS
BKJIIOYAJIMCh B OOIIYI0 CHCTEMY MAaTEeMaTHYECKUX TMPEICTaBICHUN O0y4arouuxcs ¢
3I1IP, pacmupsis u yryomsisi e€, oOpa3ys MpoYHbIe MHOKECTBEHHBIE CBsizu. OO1Ime
Lenu u3ydeHus yuyeOHoro mpeamera «MartemaTtuka» mnpencrasieHsl B IIpumepHoit
paboueii mporpaMMe OCHOBHOTO 001IIero oOpa3oBaHMs.

Oco0eHHOCTH 0TOOPA M ATANTALIUM Y4e0OHOT0 MAaTePUAJIa 10 MATEeMATHKe

OOyuenne yueOHOMY mpeameTy «MareMaThKa» CTPOUTCS Ha CO3JAHUU
ONTUMAJIbHBIX YCIIOBUM /JIsI YCBOCHUSI MPOTPAMMHOT0 MaTepuana oOydaroluMuUCs C
3I1IP. bonpiioe BHUMaHUE YAEIsSETCsS 0TOOpY y4eOHOTO Marepuana B COOTBETCTBHH C
MPUHIUIIOM JOCTYMHOCTH MpPH COXpPaHEHUHU OOIIero 0a30BOr0 YpOBHS, KOTOPBIN
JIOTHKEH TI0 COMIEPYKAHMIO U 00BEMY OBITh aanTUPOBAHHBIM JTsl oOydatomuxcs ¢ 311P
B COOTBETCTBUM C HX OCOOBIMU 00pa3oBaTelbHBIMU MOTpeOHOCTIMU. Cremyer
oOnerynTh OBNaJeHUe MarepuaioMm oOyuaromumuca ¢ 3IIP mocpeactBom ero
JNETAbHOTO  OOBACHEHUSI C  CHUCTEMaTHYeCKHMM  IOBTOPOM, MHOTOKPAaTHOMU



TPEHUPOBKUB NMPUMEHEHUU 3HAHUM, UCIIOJIB3YSI IPUEMBI aKTyalu3aluu (BU3yaibHas
ornopa, mamsTKa).

[IpumepHas nporpamMma MpeAyCMaTpPUBAET BHECEHUE HEKOTOPBIX W3MEHECHUU:
YMEHbIIIEHHE O0beMa TEOPETUUYECKUX CBEICHUN, BHIHECEHUE OTACIBbHBIX TEM WU
LEJbIX Pa3/IeJIOB B MaTe€pHabl i1 0030pHOT0, 03HAKOMHUTEIIBHOTO U3YUEHHUS.

N3menenus: nporpaMmmsbl B 5—9 kiaccax

Mamemamuxka ¢ S u 6 Kn1accax

B 03HaKOMUTENBbHOM IIJIAHE PEKOMEHIYETCS H3y4daTh CIICAYIOIIUE TEMBbI:
«Pumckass wymepanusi», «PaBubie ¢urypey, «{umunap, konyc, mapy», «Kyo»,
«IIpssmoyronpHbIl napaimnenenuneny, «llepemenienne o KOOPAMHATHON TPSMOI,
«Monynbs unciay, «YucioBble NpoMexyTKu»; «Macmtaby (uzyyaercss B Kypce
«l'eorpadus»); «M300paxenue reomeTpuueckux GUryp Ha HEJIMHOBAaHHOM Oymare c
UCIMOJIB30BAHUEM  LIUPKYJS, JIMHEWKHU, YTOJbHUKA, TpaHCHOpTUpa», «JlnuHa
okpyxHocTH», «IImomane kpyra», «Ilapannensueie npsiMbiey, «llepneHauKyIsIpHbIC
npsmbiey», «OceBas W IEHTpaldbHass CUMMETpUM» (M3y4daeTcs B Kypce T'€OMETpPUM);
«beckoHeuHbIe TEPUOAUUYECKUE JeCATHYHBbIE apoou. JlecarnuHoe mNpuOIIKEHHE
OOBIKHOBEHHOH JpoOu» (M3ydaeTcsi B Kypce ajareopsl).

Crenyer yMEHBIIUTh KOJIMYECTBO YACOB Ha CIEAylOIIUE TeMbl: «PerieHue
Joruueckuil 3amau», «JlnmHa orpeskay, «lllkanmb», «PacnpenenurenbHbId 3aKOH
YMHOXEHHUSI», «3aruch Tpou3BeIeHNs ¢ OyKBEHHBIMU MHOXUTEIIMUY, «[locTpoenue
KOHpUTYpallii U3 YacTedl IpsAMOH, OKPY)XHOCTH Ha HEJIMHOBAHHOW W KJIETYATOM
oymare», «Jllemutenu u kpartuble. [lpusnaku nenmumoctwy, «HanbGombimmit oOmimii
JeNUTeNh U HauMeHblee o0iee KparHoe. J[enMMocTh CyMMBI U TMPOU3BEICHUS.
«IIpuBenenue npodu K HOBOMY 3HaAMeHaTem0y, «HaxoxaeHne yacTu 1eJIoro U 1eJIoro
no ero yactw». «OKpyIJieHUE NeCATUYHBIX Npoleit». «Pemienue 3amad mnepedbopom
BCEX BO3MOKHBIX BapHaHTOB». «CocTaBieHHuEe OYKBEHHBIX BBIPRKECHHI MO YCIOBHIO
3aayr». BeIcBOOOAMBIIIMECS YaChl MOYKHO MCTOIB30BaTh HA MOBTOPEHHUE (B HaYalle U
KOHIIE y4eOHOr0 T0/1a), Ha M3y4YeHHne Hanbosee TPYIHbIX U 3HAYUMbIX TeM: B V Kiacce
— Ha pelIeHue ypaBHEHUH, IPUBEICHUE TPOOU K HOBOMY 3HAMEHATENI0, YMHOKEHUE U
JIeNIeHNe JEeCATUYHBIX npoOed, m3mepeHue ymioB;, B VI kmacce — IeHCTBUS C
MOJIOKUTENBHBIMU U OTPULATEIBHBIMU YHCIIAMH, PEIICHUE YPABHEHUM, CIIOKEHHE U
BBIYMTAHHUE YMCEI, COACPKATUX IETYI0 U JPOOHYIO YacTh, HA YMHOXKEHUE U JICIICHHUE
OOBIKHOBEHHBIX JIPOOCH.

Anzeopa

B 03HaKOMUTENBHOM IUJIAHE PEKOMEHAYETCS H3y4darh CIEAYIOIIUE TEMBI:
«ppaunonanbubie uncna. JlelicTBuTenbHble ynciay, «CpaBHEHUE JEHCTBUTEIbHBIX
yucelsl, apudmMeTudecKkue IEeUCTBUS C JCHCTBUTEIBHBIMU unciIaMuy», «HaxoxmaeHnue
MpUOTMKCHHBIX 3HAUYCHWA KBaJpaTHOTO KopHs», «Teopema Bueray, «Pemenus
YPAaBHEHUH TPETHEU U YETBEPTOM CTETIEHEN PA3IIOKEHUEM Ha MHOXHUTEINY, «DyHKIHS Yy
=vx u ee rpaduk», «llorpemtHoCTs W TOYHOCTh NPUOMIDKEHUS», «UeTHbIe W
HeueTHble QyHKIUNY, «DyHKIua y=Xx"», « DyHKIUSA y= ax’, ee rpadyuK U CBONCTBA.
Ipaduxu pyskuumii y= ax? + N u y=a(x-m)?, «YpaBHeHHUE C AByMs IEPEMEHHBIMHU U €TI0
rpauK», «I'paduueckuit crocoo6 pelIeHus CUCTEMBI YPaBHEHUI,
«300pakeHNeUSIEHOB apU(PMETUUECKON U TEOMETPUUECKON MPOrpeccuii ToOukaMu Ha



KOOPJIUHATHOM IIJIOCKOCTH. JIMHEWHBIM M SKCIOHEHIMAJIbHbIA pOCT. (CIOXKHbBIE
IIPOLICHTHI.

Crenyer yMEHBIINTH KOJIMYECTBO YacOB Ha H3ydyeHHEe TeM: «Dopmyns»,
«/lokazarenbCTBO TOXKIECTBY», «JIMHEWHOE ypaBHEHME C JABYMsI HEU3BECTHBIMUY,
«['paduk nuHEMHOrO ypaBHEHHUs C ABYMs NepeMeHHbIMUY», «[paduueckoe pemieHue
JMHEWHBIX YPABHEHUN U CHCTEM JIMHEMHBIX YpaBHEHUI», «CBONCTBA KBAaAPaTUYHOM
(GyHKIANY.

BricBoOOAMBIIMECS Yachl PEKOMEHJYETCS HMCIHOJb30BaTh: I JIydllel
npopaboTKH Haubosee BaXHBIX TeM Kypca: «PemieHue ypaBHeHui», «Pemienue
CUCTEM ypaBHeHUI», «CoBMeCTHBIE AEHCTBUA C JIpolsiMmu», «lIpuMeHeHune cBONCTB
apu(pMETUYECKOro KBaJpPaTHOTO KOPHSA»; Ha MOBTOPEHHUE, pEILIeHUE 3ajad,
npeoOpa3zoBaHe BhIPAXKEHUH, a TAaKkKe Ha 3aKPeIUIeHUe U3YYeHHOro0 MarepHuaia.

T'eomempusn

Crenyer OCHOBHOE BHUMAHME YIAEIUTH MPAKTUYECKON HAMPABICHHOCTH Kypca,
UCKJIIOYMB M YIOPOCTHB HauOoJee CIOXKHBIA [J BOCHPHUATHS TEOPETUUECKUM
marepuan. Ha ypokax reomMeTpuu HEOOXOAMMO MAaKCHMAJIbHO HCIIONb30BAaTh
HaIUSIIHBIE  CPEACTBA OOydeHHs, OoJbllie MPOBOAUTH MNPAKTHUECKUX padboT ¢
ydaniuMucs, pemarb 3aj1aui. CTpoUTh pelieHre 3a/1a4 MpHu MOCTOSIHHOM OOpallieHuu
K HaIJISITHOCTH — PUCYHKaM M YEpPTEHKaAM.

O3HakoMHUTENBHO N1aTh TeMbl: «TeopeMbl M J0Ka3arelbCTBO. AKCHOMBI»,
«/lokazaTenbCcTBO OT MpOTHBHOIO», «CylecTBOBaHME W  E€AUHCTBEHHOCTH
NEPIECHAUKYISIpa K OpsaMon», «MeToj reoMeTpudecKux mect», «MeTon ynBoeHus
Menuanel», «Teopema daneca u TeopeMa 0 NPONOPLUUOHATIBHBIX OTpe3Kax», «LleHTp
Macc TPEyToJibHUKa», «I3MeHeHne TPUroHOMeTpuYecKkuX (GyHKIUN MTPH BO3PACTaHUH
ymay, «DopMynbl U1 pagdyCcoOB BIIMCAHHBIX UM OIMCAHHBIX OKPYKHOCTEU
MPaBWIBHBIX MHOTOYTOJIbBHUKOBY», «YpaBHEHUE MHpsiMoil», «J[BuxeHue», «CBoicTBa
IBHKEHUsA», «Teopema 0 IPOU3BEACHUM OTPE3KOB XOPH, TEOPEMBI O IPOU3BEICHUN
OTPE3KOB CEKYILHX, TEOPEMA O KBAAPATE KACATEIBLHON.

Cnenyer yMEHBIINTHh KOJIMYECTBO YAaCOB Ha H3ydyeHHE TeM: «CUMMETpHUYHbIE
¢urypel. OCHOBHBIE CBOMCTBA OCEBOM CUMMETpUM», «L[eHTpasbHass CHMMETPHS»,
«ITapannenbubiit mepenoc», «lloBopor», «IIpeoOpazoBanue momobus. Ilomobue
COOTBETCTBEHHBIX IEMEHTOB», «OCHOBHBIE 3a/Ja4d Ha MOCTPOEHUE C IOMOLIBIO
LAPKYISl W JIHHEHMKW», «JleKapTOoBbl KOOpPAMHATBI HA IUIOCKOCTW», «Pemenune
TpeyroJbHUKOBY, «Ilomobue purypm.

BricBoOGoMBIIIMECS YaChl HCIIOIB30BaTh HA PELICHHUE 3a/1a4 U TIOBTOPEHHE.

Bepoamnocmo u cCmamucmuka



B cBsi3u ¢ TeMm, 4TO AaHHBIM KypC BBI3BIBAET HAMOOJIBIINE CIOXKHOCTU IS
oOyuaroruxcst ¢ 3IIP, cBsizaHHBIE CO CHM)XCHHBIM YPOBHEM pa3BUTHSI CIOBECHO-
JIOTUYECKOTO MBIIIJICHUSI, €r0 U3Y4YEHUE JIOJDKHO CTPOUTHCA Ha 0a30BOM YpOBHE U
JOCTYITHOM JUIsl YYEHHKOB Mmarepuaiie. OCHOBHOE BHHMAHHE CIEAYET YIEIHUTh
paszenaMm, CBA3aHHBIMM C TMOBTOPEHMEM MNPOUAECHHOTO MAaTepuallia, YBEJIUYUTH
KOJIMYECTBO YIPAXKHEHUN W 3aaHUN, CBS3aHHBIX C NMPAKTUYECKOM NEATEIBHOCTBIO
oOyuaroruxcs. Heo6xoqumMo nepecMoTpeTh CofiepKaHie TeOPETUYECKOTO Marepuaia
M XapakTeP €ro M3JI0KEHUS: TEOPETUYECKUN MaTepuas MPENOAHOCHUTh B MPOLECCE
pelIeHns 3aJa4 WU BBINOJHEHUS 3aJaHUM HAIAAHO-TIPAKTUYECKOTO XapakTepa; He
TpeOOBaTh BBIBOJA W 3allOMUHAHUS CIIOXKHBIX (OPMYI, PEIIeHUsS HECTaHIAPTHBIX,
TPYLOEMKUX 3aaHui. P TeM cienyer n3ydyarb B O3HAKOMUTEIBHOM IUIAHE.

[TpumepHas mporpaMMa IpeIoCTaBIsSET aBTOPY padodei mporpaMMbl CBOOOTY
B pacIipe/ieJieHny Marepuaia 1mo 4eTBepTsaM (TpumMectpaMm). Pacnipenenenrne BpeMeHn
Ha W3y4YeHHE TEeM B TeUeHHE YYeOHOTO Tofa CaMOCTOSTEIHLHO ONpEeAesaeTcs
00pa30BaTeNIbHON OpraHU3aIMeH U 3aBUCUT OT OCOOCHHOCTEH TPYIITBI 00yYarOIIHXCsI
¢ 3I1P u ux ocoObIx 0Opa3oBaTeIbHBIX TOTPEOHOCTEH.

IIpumepHbie BUABI AesATeabHOCTH o0yuarommxcs ¢ 3I1P, o0ycsioBiieHHbIC
0co0bIMH 00pa30BaTeJIbHBIMH MOTPEOHOCTSIMH U 00ecIieYuBaIOIIHe
OCMBICJICHHOE OCBOCHHE COepP:KaHUU 00pa30BaHMS 110 NPeaMeTy
«Maremaruka»

Conepxanue BUIIOB JesTesbHOCTH oOyuaromuxcsi ¢ 3[IP ompenensercs ux
0CcOoOBIMH 00pa3oBaTeIbHBIMU MOTPEOHOCTAMHU. [IOMUMO HIMPOKO HCIIOJIB3YEMBIX B
OOII OO0 ob6mux s BceX 00ydaroIIMXCsl BUJIOB JCSITEIHPHOCTH CIEAyeT YCHIUTh
BUJIbI IEATEIILHOCTH CIIeM(UYHBIC U1 TAaHHOW KaTerOpUH JIeTeH, 00eCTeunBaronne
OCMBICIICHHOE OCBOCHHME COJIEp)KaHHS O0O0pa3oBaHUS IO TIPEAMETY: YCHICHHE
MPEAMETHO-TIPAKTUYECKON JIESTEIbHOCTH C AaKTUBU3ALUEH CEHCOPHBIX CHUCTEM;
yepeqoBaHUE BHUIOB JACATEIBHOCTH, 3aJCHUCTBYIOIIUX Ppa3JIUYHbICE CEHCOPHBIC
CHCTEMBI; OCBOCHHME MaTepualia ¢ OMopor Ha ajJrOpPUTM; «IOIIArOBOCThY» B M3YUCHUHU
Marepuasa; UCT0JIb30BaHHUE JIOTIOTHUTEIBHON BU3yaJbHOU OMOPHI (CXEMBbI, 11a0JIOHHI,
OTIOpHBIC TAONHMIIBI); PEUYCBOM OTUET O TIPOILECCe U PE3YIbTare JeATCIbHOCTH;
BBITIOJIHCHUE CIICIIUATIBHBIX 3aJIaHUl, OOCCIICUYMBAIOIINX KOPPEKIIUI0 PETYISIIUN
y4eOHO-IT03HABATEILHOM ACATEILHOCTH U KOHTPOJIb COOCTBEHHOTO pe3yibTara.

[IpumepHas TeMarhueckass W TEPMHUHOJOTHYECKas JIEKCUKAa COOTBETCTBYET
OOII O0O0.

Jns oOywaromuxcst ¢ 3IIP cymiecTBeHHBIM SBISIOTCS MPHUEMBI pabOTHI ¢
JIGKCUYECKMM MarepuajaoM mo mnpeaMety. [IpoBoguTcs cneuumanbHas pabora o
BBEJCHUIO B AKTUBHBIM CJIOBaph OOYYAIOIMIMXCS COOTBETCTBYIOIIECH TEPMHHOJIOTHH.
N3ydaembie TepMHUHBI BBOJSTCS Ha MOJMCEHCOPHOM OCHOBE, 00si3aTe/ibHa BU3yabHAs
MO//ICPKKA, aITOPUTMBI PAOOTHI C OMPEICTICHUEM, OTTIOPHBIE CXEMBI JJIS1 aKTyaaIu3aliu
TEPMHHOJIOTHH.



Mecto yyeOHOro npeamera «MaremMaruka» B y4eOHOM IVIaHe

B coorBerctBuum ¢ denepanbHbIM TOCYAapCTBEHHBIM 00pa30BaTeIbHBIM
CTaHAApPTOM OCHOBHOIO 00I1ero ooOpa3oBaHMsl y4eOHbId mnpeameTr «MaremaThka
BXOIUT B NpeaMeTHyto oOmactb «MaTtematnka u HWHGPOPMATUKA» U SBISIETCS
oOsi3aTenbHBIM 17151 u3ydeHus. B 5-9 kiaccax yueOHbIil npenmer «MaTtemaTukay

TPaJMIIMOHHO M3YYaeTcsl B paMKax CIEAYIOMMX YYEOHBIX KypcoB: B 5-6 Kiaccax —
Kypca «Marematuka», B /-9 kjaccax — KypcoB «AureOpa» (BKJIOYAsl 3JIE€MEHTHI
CTaTUCTUKU M Teopuu BepoATHocTel) u «[eomerpusin. Hacrosimeir mporpammoit
BBOJIUTCSI CAMOCTOSITEIbHBIN yUeOHbIN Kypc «BeposSTHOCTh U CTaTUCTUKAY.

Hacrosieli mporpammoil npeycMarpuBaeTcsl BbliejieHHe B y4eOHOM IUTaHE Ha
U3y4YeHHE MaTEeMaTHKHU B 9—6 Kjaccax S yueOHbIX YacOB B HEJIEIO B TEUEHUE KAXK0TO
roga oOyueHusi, B 7-9 kiaccax 6 yueOHBIX 4acOB B HEJEII0 B TEUEHHE Ka)KIOro rojia
oOyueHusi, Bcero 952 yueOHBIX Yaca.

Conepxanue yueOHOoro mpeamera «MaremaTuka», TNpPEICTAaBICHHOE B
[Ipumepnoit paboueit mnporpamme, coorBeTrcTByer PI'OC OOO, Ilpumepnoi
OCHOBHOW  00pa3oBareibHONW MpOrpaMMe OCHOBHOrO 00IIero o0pa3oBaHws,
[IpumepHON amanTUpPOBAaHHOW OCHOBHOHM 00pa30BaTeIbHOI MporpamMMe OCHOBHOIO
oO1rero o0Opa3zoBaHusi 00y4YaIOIUXCS C 33JI€P>KKOM MCUXUYECKOTO Pa3BUTHS.

Temaruueckoe TMJIaHUpPOBAHME  YYEOHBIX KypCOB U PEKOMEHAYyeMOe
pacnpezeneHre yueOHOro BpeMEeHH Ui U3Yy4eHHs OTAENIbHBIX TeM, NPEAIOKEHHbIE B
HACTOSALIEH MTporpamMme, HaJl0 pacCMaTrpuBaTh KaKk IIPUMEPHbIE OPUEHTUPBI B IIOMOIIb
COCTAaBUTENIO aBTOPCKOM pabodeil MporpaMMbl M MpPEXIE BCEro Y4YMTET0. ABTOP
pabouell mporpamMmbl BIIPaBE€ YBEIMYUTH MPEAJIOKEHHOE YHUCIO Y4eOHBIX YacoB Ha
TeMbl, TpeOyommue Oojee IINTENbHOr0 u3yueHus oOywaromumucs c 3IIP, nmm
YMEHBIIUTh KOJIMYECTBO YAaCOB HA TEMBI, U3y4YaeMbI€ HA O3HAKOMUTEIBHOM YPOBHE.
JIOIyCTUMO TakXe JOKaJIbHOE IEpepaclperesiCHHe W INEPECTAHOBKA 3JIEMEHTOB
colepXaHMs BHYTPHM JaHHOTO Kjacca. KonuuyecTBO MpPOBEPOUYHBIX  paldoT
(TeMaTHuYeCKHl ¥ UTOTOBBIM KOHTPOJIb Kaue€CTBAa YCBOEHUS YUEOHOI0 Marepuana) u ux
TUN (CaMOCTOSITENIbHBIE U KOHTPOJIbHBIE Pa0OThI, TECTHI) OCTAIOTCA HA YCMOTPEHHE
yuutens. Takxke yduTesb BIIpaBe yBEIUYUTh WM YMEHBUIUTh YUCIO YUEOHBIX YacoB,
orBen€HHBIX B I[lpumepHoit paboueit mporpamMme Ha 0000IIeHHE, MOBTOPEHHE,
CUCTEMaTH3alMI0 3HaHWW oOydaromuxca. EIMHCTBEHHBIM, HO TNPUHIMIIHAAIBHO
BOXHBIM KPUTEPHUEM, SIBISETCA JOCTH)KEHHUE pEe3yJbTaToB OOyueHUs, yKa3aHHBIX B
HACTOSIIIEH TTpOorpaMme.

I[TPUMEPHAS PABOYAS [TPOI'PAMMA YUEBHOI'O KYPCA
«MATEMATUKA». 5-6 KIIACCBbI

Iesu u3y4yeHus yueOHOro Kypca

[TpuopuTeTHBIMU LEAIMHU O0YUEHHUSI MaTeMaTHKE B 5—6 Kjiaccax sIBISIOTCS:

" OpoaoKeHue (GOPMHUPOBAHMS OCHOBHBIX MATEMAaTHUYECKUX IMOHATHHN (YHUCIO,
BEJIMYMHA, TeoMeTpuuecKasi (urypa), o0eCrneuynBarOIMX MTPEeeMCTBEHHOCTh U
MEePCIEKTUBHOCTh MAaTeMaTH4eCcKOro o0pa3oBaHusi 00y4aroOUnuXcs;



" pa3BUTHE WHTEIUIEKTYaJbHBIX M TBOPUYECKUX CHOCOOHOCTEH OOyYaromMXCs C
3I1P, mo3HaBaTenbHOM AKTUBHOCTH, MCCIEAOBATEIbCKUX YMEHHUMN, MHTEpECa K
W3YUYCHUIO MAaTEMATUKU;

* noaseneHue oOydaromuxcs ¢ 311P Ha TOCTYHOM 711 HUX YPOBHE K OCO3HAHUIO
B3aUMOCBSI3M MAaTEMATUKU U OKPY’KAIOLIET0 MUPA;

* dopmupoBaHue (PyHKIIMOHATHLHONH MAaTeMarTM4yeCKO TPaMOTHOCTH: YMEHUS
pacrio3HaBaTh MaTeMaTHYECKUE OOBEKThI B peabHBIX KU3HEHHBIX CUTYaIUsAX,
MPUMEHATh OCBOCHHBIC YMEHHS I PEUICHUS] MPAKTUKO-OPUEHTUPOBAHHBIX
3a7a4, WHTEPIPETUPOBATh MOJYYEHHbIC PE3YIbTaThl W OILICHUBAaTh HMX Ha
COOTBETCTBHE MPAKTUUYECKON CUTYaAIINH.

OcCHOBHBIE JIMHUU COJEp)KaHHWS Kypca MareMaTuku B 5—6 Kijaccax —
apudMeTHIecKasi U TeoMeTpruUecKasi, KOTOpbIe Pa3BUBAIOTCS MapalIeIbHO, KaXaas B
COOTBETCTBUM C COOCTBEHHOU JIOTMKOW, OJTHAKO, HE HE3aBUCUMO OJIHA OT JPYTOW, a B
TECHOM KOHTaKT€ M B3aUMOJCUCTBUM. Takke B Kypce€ MPOUCXOAUT 3HAKOMCTBO C
AJIEMEHTaMH aiareOphl U ONMUCATeIbHON CTaTUCTUKH.

N3yuenue apudmernyeckoro marepvajia HadYMHAETCS CO CHCTeMaTH3alliu U
pa3BUTHSL 3HAHWN O HATypaJibHBIX YHMCJIAaX, MOJYYEHHBIX B HayalibHOW mikoje. [lpu
OTOM COBEPIICHCTBOBAHWE BBIYUCIUTEIBHOM TEXHUKH U (POPMUpPOBAHUE HOBBIX
TEOPETUUECKUX 3HAHUW COYETAETCS C PA3BUTHEM BBIYMCIUTEIBHON KYJIBTYPhI, B
YaCTHOCTH C OOy4YeHHEM MPOCTEUIIUM MpuEMaM MPUKHUIAKA U OIEHKH PE3YJIbTaTOB
BbIUKCIeHUN. M3ydueHne HaTypaabHBIX YUCEN MPOIoJKaeTcs B 6 Kilacce 3HAKOMCTBOM
C HAYAJIbHBIMU MOHATUSMU TEOPUU AETUMOCTH.

Jpyroii KpynHbIA OJOK B coAepKaHUU apuPpMeTHYecKor JTUHUU — 3TO JIPOOH.
Hauano u3yuyeHus: OObIKHOBEHHBIX U JIECATHUYHBIX Apo0eil OTHECEHO K 5 Kiaccy. JTo
NEPBBIA ATall B OCBOCHMM JpOOEH, KOrja NMPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMU
uAesIMHU, MOHATUAMH TeMbl. [Ipu sToM paccmoTpeHune OOBIKHOBEHHBIX IpoOeil B
IIOJTHOM O00BEME TPEAIICCTBYET U3YUYCHUIO JIECATUYHBIX ApoOei, 4To Iernecoo0pa3Ho
C TOYKHU 3pEHUs JIOTMKH H3JI0’KCHMUS YHCIIOBOM JIMHUH, KOTZA IPaBWJIa JIEMCTBUM C
JNECATUYHBIMA JIPOOSIMU  MOKHO OOOCHOBaTh YK€ M3BECTHBIMU aJTOPUTMaMU
BBITIOJTHEHUS! ACHUCTBUN C OOBIKHOBEHHBIMH JIPOOSAMH. 3HAKOMCTBO C JCCATUYHBIMH
JIpOOSIMU PACITUPUT BO3MOKHOCTH JIJISi TIOHMMaHUS OOydYaIOIMMHUCS TMPHUKIATHOTO
IIPUMEHEHHSI HOBOW 3aIlUCU NIPU M3YYEHUH JIPYTUX MPEIAMETOB U IIPU MPAKTUYECKOM
ucronb3oBannu. K 6 kimaccy OTHECEH BTOpOW ATam B HM3yYeHUW ApOOeH, Te
MIPOUCXOIUT COBEPIICHCTBOBAHNE HABBIKOB CpPaBHEHHUS M MpPeoOpa3oBaHUs IpoOeid,
OCBOCHHME HOBBIX BBIUNCIIUTENBHBIX aJITOPUTMOB, OTTAYNBAHNUE TEXHUKH BBIYUCIICHU,
B TOM YHWCJIC 3HAYCHHUI BBIPAXKCHUH, COACPKAIIUX U OOBIKHOBEHHBIC, U JECATUYHBIC
IpoOu, YCTAaHOBIICHUE CBSI3EH MEXTYy HUMH, PACCMOTPEHHUE IPUEMOB PEIICHUS 3a7a4
Ha ApoOu. B Hauane 6 kiacca mMpoOUCXOIUT 3HAKOMCTBO C IMOHSATHEM MPOIICHTA.

Oco0eHHOCTHIO U3YUCHHUSI MOJIOKUTEIBHBIX U OTPULATEILHBIX YUCEN SIBISIETCS
TO, YTO OHH TAaK€ MOTYT pacCCMaTpHUBAThCI B HECKOJBKO JTaroB. B 6 kinacce B Havase
n3ydeHUs: TeMbl «II0NOXKUTENbHBIE U OTPULIATEIBHBIE YKCIA» BBIICISIETCS MOATEMA



«llenble 4yncna», B paMKax KOTOpPOM 3HAKOMCTBO C OTPHMILATENbHBIMM YHUCIAMHU U
NEUCTBUSMU C IIOJIOKUTEIBHBIMU M OTPHULATEIBHBIMA YHUCJIAMU TNPOUCXOAUT HA
OCHOBE COAEPKATEJIBHOTO IOAXOAA. OJTO TO3BOJSAET HAa JOCTYIIHOM YPOBHE
ITIO3HAKOMHUTD YYAIIUXCS IPAKTUYECKU CO BCEMH OCHOBHBIMU ITOHATUAMH TEMBI, B TOM
quclie U C MpaBWIaMd 3HAKOB NPHU BBHINOIHEHUH apUPMETHUYECKUX ACHCTBUM.
N3ydyeHune palnroHalbHBIX YMCEN Ha 3TOM HE 3aKOHYMTCS, a OyJeT MpPOAOIKEHO B
Kypce anre0psl 7 Kjacca, 4To CTAHET CIEIYIOUIMM MPOXOA0M BCEX MPUHIMIHAIBHBIX
BOIIPOCOB, TEM CaMbIM pa3felIeHUE TPYAHOCTEH o0eryaeT BOCIpUITHE MaTepuaa, a
pacnpeereHlue BO BpEMEHH CITOCOOCTBYET MPOUYHOCTU MPUOOPETAEMBIX HABBIKOB.

[Ipu 0oOydeHHM peElIeHHIO TEKCTOBBIX 3ajlady B 5—6 Kilaccax HMCHONb3YHOTCS
apumeTndeckue npuémMbl pemeHus. TekcToBble 3a7auu, pelraemMbie Mpu OTpadoTKe
BBIYMCIIMTENIBHBIX HABBIKOB B 5—O06 Kjaccax, pacCMaTpUBAOTCA 33/1a4M CIEAYIOMIUX
BUJOB: 3aJladyd Ha JBWXKEHHE, Ha 4YacTH, Ha TIOKYNKH, Ha pabory W
IPOU3BOMTENBHOCTh, HAa MPOLEHTHI, Ha OTHOIIEHUS WU mnponopuuu. Kpome Toro,
oOyyaromuecsi 3HaKOMSTCS C NpUEMAMM pEIIeHUs 3ajady MepedopoM BO3MOXKHBIX
BapHAHTOB, y4arcsa paboTarh ¢ HH(OpMaIe, NpeacTaBIeHHONW B opMe TaOIHIl UK
Iarpamm.

B Ilpumepnoit pabGodueit mporpamMmme NpearycMOTpeHO (GOPMHUPOBAHHUE
NpONEAeBTHUECKUX ajredpandeckux npeacrapieHnid. bykBa kak cMMBOJ HEKOTOPOTO
yyciaa B 3aBUCHMOCTM OT MAaTEMAaTUYECKOIO KOHTEKCTa BBOAUTCA TMOCTEINEHHO.
bykBeHHasi CMMBOJIMKAa HIMPOKO HMCIOJB3YETCS MPEXKJEe BCEro [JIs 3alucu OOLIuX
YTBEP)KIECHUN U  MpeioKeHuil, ¢GopMya, B YAaCTHOCTH [JIi  BBIYMCIICHUS
FEOMETPUYECKUX BEJIMYUH, B KAYECTBE «3aMECTUTENS) YUCIIA.

B kypce «Maremarukn» 5—6 KJIaccOB IMpEACTaBIICHA HaIVIsAIHAsI TE€OMETpHUS,
HampaBlieHHAass Ha  pa3BUTHE OOpPA3HOTO  MBIIUICHUS, TMPOCTPAHCTBEHHOTO
BOOOpaKeHUS, U300pa3UTETbHBIX YMEHUI. JTO BaXKHBIN 3Tall B U3yYECHUU T€OMETPHH,
KOTOPBIM OCYLIECTBISECTCS HAa HAIISAJAHO-IIPAKTUYECKOM YPOBHE, ONMPACTCs Ha
HaDSIIHO-00pa3Hoe  MbIUIeHHe  oOydarommxcs. bonbimas  poiab  OTBOXUTCS
IPAKTUYECKOW  JIESITEIBbHOCTH,  ONBITY,  DKCIEPUMEHTY,  MOIECIMPOBAHUIO.
OOyuaromyecs: 3HAKOMSITCS C TEOMETPUUECKUMHU (PUTrypamMu Ha TUIOCKOCTH W B
MPOCTPAHCTBE, C MX MPOCTCUITUMU KOHPUTYpAIUsIMHU, ydarcs u3o0pakarb WX Ha
HEJIMHOBAHHOW M KJIeTYaTol Oymare, paccMaTpHBAIOT MX MpPOCTEUIInEe CBOWCTBA. B
MPOLECCE M3YUEHUsl HAIVISIAHOM Te€OMETPUN 3HAHHUSA, MOJyYeHHbIE 00yYalolUMUCs B
Ha4aJIbHOM IIKOJIE, CUCTEMATU3UPYIOTCS U PACIIUPSIOTC.



MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

CornacHo y4yeOHOMYy IUIaHy B 5—6 Kiaccax H3y4yaeTcs HWHTETPUPOBAaHHBIN
npenmer «Maremarunkay, KOTOpbI BKIOYaeT apu(pMETUUYECKUl MaTepuanl Hu
HaIVISIHYIO TEOMETPHIO, a TAK)KE MPONEAEBTUUECKUE CBEICHUSI U3 aJIr€Opbl, IIEMEHThI
JIOTHKH Y Ha4aJIa ONHCATENIbHON CTATUCTHKH.

VY4eOHbIN TUIaH Ha W3Y4YEHHE MAaTEeMaTHKU B 5—6 Kjlaccax OTBOJUT HE MeHee 5
y4eOHBIX YacOB B HEAENIO B TEUEHHE KaXJ0ro roga oOydeHus, Bcero He MmeHee 340
y4eOHBIX YacoB.

Conep:xkanue yueOHOro Kypca (1mo rogamM o0y4eHus )

5 KVIACC

Hamypanvusie yucna u uynop

Harypanbroe uwmcio. Pan nHarypaneHbix umcen. Yucmo 0. M3oGpaxkeHue
HaTypaJbHBIX YMCEN TOUKAMU Ha KOOPJUHATHOUN (UMCIIOBOM ) MPSAMOIL.

[To3uumoHHass cucrtema CUYUCICHUS. Pumckas Hymepayus Kak npumep
HeNO3UYUOHHOU cucmemvl cuucienus’. JlecaTUIHas CUCTEMA CUUCIIEHMUS.

CpaBHeHUE HaTypajlbHbIX YHCEJ, CPABHEHUE HAaTypaJbHBIX YHCEN C HYIEM.
Crnoco6sl cpaBHeHUs. OKpyIIIeHHE HATYPAIbHBIX YHCET.

CnoxxeHne HaTypajbHBIX YMCEI; CBOMCTBO HYNS IpPH CIOXKEHUU. Bblumtanue
Kak JIelicTBHE, OOpaTHOE CIIOKEHHI0. YMHOXEHHE HaTypaJibHbIX YHCEIN;, CBOWCTBA
HYJISI ¥ €UHUIBI TIpU YMHOXKeHUU. [leneHue kak aeiicTBue, oOpaTHOE YMHOXKEHHUIO.
KomnonenTsl  nmeucTBUM, CBA3b  MeXay HuMmu. [IpoBepka  pesynbrara
apupmMeTrdeckoro jaeicTBusg. llepemMecTUTEeTbHOE M COYETATEIIBHOE CBOMCTBA
(3aKOHBI) CIIOKEHHsI W YMHOXEHHS, pacnpedeiumenbHoe C80UCMB0  (3aKOH)
VMHOMNCEHUSL.

Hcnonb3oBanue OyKB /uisi 0003HAYCHUS HEU3BECTHOTO KOMIIOHEHTA U 3alHCH
CBOMCTB apu(PMETHUECKUX JCHCTBUM.

lenumenu u Kpammuvie uucia, pasziokeHue Ha MHoxutenu. IIpocteie u
cocTtaBHbIe uncna. [pusuaxu derumocmu na 2, 5, 10, 3, 9. Jlenenue ¢ ocrarkom.

Crenenb C HaTypalbHBIM I[IOKa3aTejeM. 3alliCh YHCIAa B BUIE CYMMBI
Pa3psAIHBIX CIaraeMbiX.

UucnoBoe BbIpakeHHE. BpIlUMCIIEHHE 3HAUYEHWN YHCIIOBBIX BBIPAXKCHUM;
MOPSAIOK  BBINOJIHEHWsS ~ JeucTBUM.  Vcmonp30BaHWE  OpU  BBIYMCIICHHAX
MEPEMECTUTEIHLHOTO U COYETATEIBLHOTO CBOMCTB (3aKOHOB) CIIOKEHHUSI U YMHOXKEHHUS,
pacnpedenumenbHo20 C8OUCMBA YMHONMCEHUSL.

JApodu

[IpencraBnenne o JapoOM Kak CrmocoOe 3aliCH  YacTH  BEIUYUHBI.
OO6bikHOBeHHbIE ApoOu. [IpaBuiibHBIE U HempaBuwiIbHBIE ApoOu. CMmeniaHHas ApoOb;

! 3,I[CCB " Jajiee KypCuBOM 0003HaYCHBI TEMBbI, U3YYCHUC KOTOPBIX MPOBOAUTCA B O3HAKOMHUTCIIbHOM ILIaHE. He,uaror
CaMOCTOATCIIBHO OIPCACIIACT o0beM U3y4acMoro mMarcpuajia.



MIpe/ICTaBJIEHUE CMEIAaHHOM 1poOU B BUJI€ HENIPABUIILHOM IpOOU U BBIJECICHHUE LIETOM
YacTH 4YKCIIa U3 HEMpaBUIbHOU podu. M3o0paxkeHue apolOeii ToukaMu Ha YUCIOBOM
npsiMoii. OcHOBHOE CBOMCTBO Apobu. CokpaweHnue Opobeu. [Ipusedenue opoou x
Hosomy 3Hamenamento. CpaBHEHHE JpOOeH.

CrnoxxeHnue M BblUMTaHUE ApoOeil. YMHOXKeHUE W JAelieHue ApoOeil; B3auMHO-
oOpatHbie a1podu. Haxodcoenue uacmu yeno2o u yeno2o no e2o 4acmu.

Hecsatuunas 3anuch apoOeit. [lpeactaBineHue aecsITUMHOW JapoOu B BHUIE
O0OBIKHOBEHHOU. M300paxeHue AecATUYHBIX poOel TOYKaMU Ha YUCIOBOM HPSIMOM.
CpaBHeHUE JECATUYHBIX APOOCH.

ApudmeTndyeckue JIEUCTBUA C  JIECATUYHBIMU  JIpoOsiMu.  Okpyenenue
oecsamuuHvlx Opooel.

Pemienue TekcTOBBIX 32124

Pemenune TeKCTOBBIX 3a71a4 apu(PMETHUECKUM CIOCOOOM. PeuteHue 1o02uieckux
3a0auy. Pewenue 3a0au nepebopom 6cex 603modicHbix sapuanmos. Vlcronb3oBaHue npu
pelieHny 3a7a4 TaOJIHI] U CXEM.

Pemenne 3amay, comepanux 3aBUCHMOCTH, CBS3BIBAIOIINE BEITUYUHBI:
CKOpPOCTb, BpPEMsI, PACCTOSTHUE; II€HA, KOJTUYECTBO, CTOUMOCTb. EMMHUIIBI U3MEpeHUs :
Macchl, 00bEMa, LEHBI; PACCTOSHHS, BPEMEHHU, CKOPOCTH. CBS3b MEKAY CAMHHUIIAMHU
U3MEPCHUS KaKJI0H BEJTMUUHBI.

Pemenne ocHOBHBIX 3a/1a4 Ha APOOH.

[IpencraBnenre JaHHBIX B BUJIE TAOJHII, CTOIOYATHIX JUATPAMM.

Harnsgnas reomerpust

Harnsaneie npeacrasinenus o Gpurypax Ha ImiIOCKOCTH: TOUKA, MpsAMasi, OTPE3OK,
Jyd, yroj, JIOMaHasi, MHOTOYTOJbHUK, OKPYKHOCTb, Kpyr. Yroi. [Ipsimoii, ocTpslii,
TYTION U pa3BEPHYTHIE YIIIbI.

JlnriHa oTpe3ka, METPUUYECKUE €IWHUIIBI JJIMHBL. [[JIMHA JIOMAaHOHW, MEPUMETP
MHOTOYTOJIbHUKA. VI3MepeHne u mocTpoeHUe yIiIoB C MOMOIIIbIO TPAHCTIOPTHPA.

Harnsanele mpencraBieHus o ¢urypax Ha IJIOCKOCTH: MHOTOYTOJBHUK;
NpSIMOYTOJIbHUK, KBAJPAT; TPEYTOIBHUK, O pageHcmee Queyp.

N3o0paxenune ¢uryp, B TOM uMclie Ha Kierdyaton Oymare. [locmpoenue
KOHGucypayuti uz uacmeil Npsmou, OKPYICHOCMU HA HEIUHOBAHHOU U K1emuamoll
bymace. Vicionb30BaHME CBOWCTB CTOPOH U YIJIOB MPSMOYTOJIbHUKA, KBAApaTa.

[Inomaar TOpPSIMOYrolbHWKA W  MHOTOYTOJBHUKOB, COCTABICHHBIX W3
MPSIMOYTOJIBHUKOB, B TOM uuciie (uryp, mM300pak€HHBIX Ha KieTdaToi Oymare.
Enunauim u3MepeHus miomaiu.

Haenaownsie npeocmasnenuss 0 npocmpaHcmeeHuvix ueypax: npsamoyeoibHbiil
napannenenuneo, Kyo, MHocoepannuku. M3o0opasxicenue npocmeniuux MHO202PAHHUKOS.
Pazeépmku kyba u napannenenuneda. Coszdanue mooenei MHO20CPAHHUKOS (U3
oymazu, npoBosIoKuU, NIACMUIUHA U OD.).

O0vém npsimoyeonvho20 napaiieienuneda, Kyoa. EOunuyvl usmepenus oovéma.

6 KJIACC

Hamypansnoie uucna



ApudmeTndyeckue IEHUCTBUST C MHOTO3HAYHBIMU HATYypaJIbHBIMU YHUCJIAMHU.
YucrioBble BBIpAKEHUS, TOPSAIOK JEHCTBUN, UCIIOIb30BaHUE CKOOOK. Mcnonb30Banue
MPU BBIYUCICHUAX MEPEMECTUTEIBHOTO U COYETATEIBHOIO CBOWMCTB CIIOXKECHUA U
YMHOXEHUS,  pacnpeoeiumensHoc0  CEOUCMEA  YMHOMCEHUs., Oxpyrnenue
HaTypajbHbIX YUCEIL.

JlenuTenu W KpaTHbIC YHCIA; HAUOOIbWUL 0OWuUll Oelumens U HauMeHbuiee
obwee kpamuoe. [lernumocms cymmsl u npouszsedeHus. JleneHue ¢ 0CTaTKOM.

Jlpoou

OObIKHOBEHHAsT JpoOb, OCHOBHOE CBOMCTBO JApOOH, COKpalleHue ApoOei.
CpaBHeHue u ynopsiiounBaHue JapoOeit. PemeHue 3amad Ha HAXOXKJICHHE YacTH OT
LEeJOro M LEeNoro mo ero yvactd. JpoOHoe dYHMCiIO Kak pe3ynbraT JeJICHHS.
[IpencraBnenue necsITUYHOM IpoOU B BUAE OOBIKHOBEHHOM IpoOH M BO3MOXKHOCTH
IpeICTaBICHUsI OOBIKHOBEHHOM JpOOM B BUJE NECITUYHOU. JlecsaTuuHbie apolOu u
MeTpuyeckas cucrema Mep. Apudmerndeckre JNEUCTBUS U YUCIIOBBIC BBIPAKECHHS C
OOBIKHOBEHHBIMU U JICCITUIHBIMH JIPOOSMHU.

OtHomienue. JleneHne B JaHHOM OTHOIICHWUH. Macwmab, TPOTOPIIUS.
[TIpumeHeHne nponopiuii Mpy peluIeHuH 3aaay.

[TonsTue npouieHTa. BeruuciaeHue mpoieHTa OT BEIWYUHbBI U BEJIMUYUHBI TIO €€
pOLIeHTY. BhIpakeHHe MPOIEHTOB IECITUYHBIMH JpoOsmu. Pemenue 3amad Ha
MPONEHTHI. BhIpakeHUE OTHONIECHUS BEJIMYUH B MPOLICHTAX.

Ilonosccumenvnvie u ompuyamenvHvle Yucia

[TonoxuTtenpHble W oTpUILaTeNbHble uucia. Llempie umcna. Mooyne uucna,
eeomempuyieckas uHmepnpemayus Mmooyia ducia. HV3o0pakeHue dyHucen Ha
KOOPAUHATHOM NpsiMon. Yucnosvie npomedscymiu.

CpaBHeHue umcen. Apu@meTudeckue JeHUCTBUA C TMOJOKUTEIbHBIMUA U
OTpHULIATENIbHBIMH YHUCIIAMH.

[IpssiMoyronibHast cucTeMa KOOpAMHAT HAa IUIOCKOCTU. KoopAauHAThl TOYKU Ha
IUIOCKOCTH, abcuucca u opauHara. [locTpoenue Touek W (GUryp Ha KOOPAMHATHOM
IJIOCKOCTH.

bykeennvie sviparxcenusn

[Ipumenenue OyKkB JUIsl 3alIUCH MAaTEMATUYECKUX BBIPAKEHHUIN U MPEAJIOKECHUM.
CpoiictBa apumeTHUecKuX ACUCTBUN. bDyKkeeHHble 6bipadiceHus U YUCLOBblE
noocmanogky. DByKBEHHbIE paBEHCTBA, HAXOXKJIECHHE HEWU3BECTHOIO KOMIIOHEHTA.
dopmynbl; GOpMYIBl IEPUMETPa M IUIOMAAN MPSIMOYTOJIbHUKA, KBaJpara, 00bémda
napannienenuneda u kyoa.

Pewenue mexcmoeguix 3aoau

Pemenmne TekcToBBIX 33724 apuPMETHIECKUM CIOCOOOM. PeuteHue oeuteckux
3adau. Pewenue 3a0au nepebopom 8cex 803MONCHIX 8APUAHIOS.

Pemienne 3amau, copepKamux 3aBUCUMOCTH, CBSI3BIBAIOIIMX BEJIMYHUHBI:
CKOPOCTb, BPEMSI, PACCTOSIHUE; LIEHA, KOJUYECTBO, CTOUMOCTb; IPOU3BOIUTEIILHOCT,
BpeMs, 00bEM paboThl. EnuHUIEI M3MepeHus: MacChl, CTOMMOCTH; PaCCTOSHUSI,
BpEMEHHU, CKOPOCTH. CBSI3b MEKY EANHULIAMHA U3MEPEHUS KaXK/I0M BETUYUHBI.

Pewmenue 3aa4, cBA3aHHBIX C OTHOLIEHUEM, NMPOMOPUUOHAIBHOCTHIO BEJINYHH,
MPOILICHTAMHU; PEIICHHE OCHOBHBIX 3a/1a4 Ha IPOOU U MPOLECHTHI.



Oyenka u npuKuoKa, oKpy2ieHue pe3yibmamd.

Cocmaenenue OYK8eHHbIX 8bIPANCEHUL NO YCI08UIO 3A0AYU.

[IpencraBnenne AaHHBIX € TOMOIIBIO Tabmui W amarpamMm. CronOuarsie
ArarpaMMbl: YT€HUE U TIOCTpOeHUE. UTEHNE KPYTrOBBIX IUATPaMM.

Haznaonan zeomempus

Harnsanueie npencraBienns o GuUrypax Ha MIOCKOCTH: TOYKA, MPsiMasi, OTPE30K,
Jyd4, yroi, JJoMaHasi, MHOTOYTOIbHUK, YEThIPEXYTOIbHUK, TPEYTOIIBHUK, OKPY>KHOCTD,
KpYT.

Bzaumnoe pacnonosicenue 08yx npamvix Ha NI0CKOCMU, napaienvhble npsamoie,
nepneHoukyisipuole npsamvie. VI3MepeHHE PACCTOSHUN: MEXIY IByMS TOYKAMH, OT
TOYKH JI0 TIPSIMOM; ITTMHA MapIIpyTa Ha KBAJPAaTHON CETKE.

M3mepeHne ¥ TIOCTpPOCHHE YIJIOB C TMOMOIIBIO TpaHCHOpTUpa. Bumis
TPEYTrOJHLHUKOB: OCTPOYTOJIBHBIH, PSIMOYTOJIbHBIH, TYTOYTOJIbHBIH;
paBHOOEPEHHBIH, PaBHOCTOPOHHUU. YeTbIpEXYTroJIbHUK, HIPUMEPBHI
YeThIPEXYTONBHUKOB. [IpsSMOYTONBbHUK, KBaapaT: UCIOIH30BAHHWE CBOWCTB CTOPOH,
YIJIOB, TUaroHanei. M3zoopasicenue eceomempuieckux pueyp Ha HeMUHOBAHHOU Oymaze
C UCNONb308AHUEM YUPKYIA, JUHEUKU, YeoabHUuKa, mparcnopmupa. IloctpoeHus Ha
KJIeT4aToi Oymare.

[lepumerp MHOTOyTONBHUKA. [lOHATHE TITOIATU PUTYPHI; SIUHHUIIBI H3MEPESHUS
wiomaau. [Ipubnmxéaroe n3Mepenue mwiomaan GUryp, B TOM 4Hcie Ha KBaJIpaTHOM
cetke. [lpubnusxcénnoe uzmeperue OnUHbl OKPYHCHOCMU, NIOUWAOU KpY2d.

Cummempus: YeHmpaivbHas, ocesas U 3epraivhas cummempuu. Ilocmpoenue
CUMMEMPUUHBIX Pueyp.

Haenaounsie npeocmasnenuss 0 npocmpancmeeHusix gueypax. napaiieienuneo,
Kyb, npusma, nupamudd, KOHYC, UYUIUHOp, wap u cegepa. Hzobpasxcenue
npocmpancmeeHuwvix ueyp. Ilpumepvl pazeépmox MHO202PAHHUKOS, YUIUHOPA U
koHyca. Coz0danue moodenell NPOCMPAHCMEEHHbIX ¢hueyp (u3 Oymaeu, NpoeosoKuU,
NAACMUIUHAa u op.).

Ilonamue o6véma; eounuywvl uzmepenuss 06véma. OObEM NPAMOY20IbHO2O
napannenenuneda, Kyoa.

[TPUMEPHAS PABOYAS TTPOI'PAMMA YUEBHOI'O KYPCA «AJITEBPA». 7-9
KJIACCBI

ean u3yvennsi yueOHOro Kypca

Anrebpa SBISETCS ONHMM U3 OIOPHBIX KypCOB OCHOBHOW IIIKOJBI: OHA
o0OecreynBaeT M3Y4YCHHE JAPYTUX IUCIUIINH, KaK €CTECTBEHHOHAYYHOTO, TaK H
T'YMaHUTapPHOTO IHUKJIOB, €€ 0CBOCHHE HEOOXOMMMO TSl TIPOIOJKEHUST 00pa30BaHUs U
B TNOBCEIHEBHOW Xu3HU. Pa3zBuThe y oOydaromIuxcs Hay4HbIX MPEICTaBICHHUI O
MIPOUCXOKICHUH
U CYIIHOCTH aireOpanyeckux aOCTpakiui, Ccroco0e OTPaKEHHs MaTeMaTU4YeCKou
HayKOM SIBIEHWM U MPOIECCOB B MPUPOJE U OOILIECTBE, POJIM MATEMAaTUYECKOIO
MOJICJIUPOBAHUSI B HAyYHOM MO3HAHUU U B MPAKTHKE CIIOCOOCTBYET (HOPMUPOBAHUIO
HAayYHOT'O MMPOBO33PEHUSI U KAYECTB MBIIUICHUS, HEOOXOMUMBIX ISl ajanTaldd B



COBpPEMEHHOM LH(poBoM oOmecTBe. M3ydeHue anreOpbl €CTECTBEHHBIM 00pa3oM
o0ecrieyMBaeT  pa3BUTHE  yYMEHUS  HaOmogarb,  CPaBHUBATh,  HAXOAMTh
3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIILJIEHUS, CIIOCOOHOCTH
apryMEHTHPOBAaHHO OOOCHOBBIBaTh CBOM JEHCTBUS M BBIBOABI, (HOPMYIHUPOBATH
yrBepxkaeHusi. OcBoeHue Kypca anreOpel oOecreurMBaeT pa3BUTHE JIOTUYECKOTO
MBIIJIEHUsE OOyYaloUUXCs: OHU HUCIONB3YIOT JEAYKTUBHBIE M HWHIYKTUBHBIE
paccyxJeHusi, o0OOIeHne U KOHKpETH3allMio, abCTparupoBaHWE U aHAJIOTHIO.
OOyuenue anreOpe MpeArnonaraeT 3HAYUTENbHBIA OO0BEM  CaMOCTOSTEIBHOM
NESATENbHOCTH  OOy4YaloIIMXCS, TMO3TOMY CaMOCTOATEIbHOE pelIeHue  3ajad
€CTECTBEHHBIM 00pa3oM SBISETCS peanu3aluuedl JesTeIbHOCTHOIO MpUHIMNA
oOy4deHus.

B crpykrype mnporpamMmbl y4eOHOro Kypca «AnreOpa» OCHOBHOW IIKOJIbBI
OCHOBHO€ MECTO 3aHUMAIOT CoJep)KarelbHO-MeTonuueckue auHuu: «Hucna wu
BBIUUCIICHUS»; «ANredpanyeckue BhIpaXeHUs»; « YPAaBHEHUS U HEPABEHCTBAY;
«Dynkuuny. Kaxxknas u3 3Tux cogepkaresibHO-METOJUYECKUX JTMHUN pa3BUBAETCS HA
OPOTSHKEHUHM TPEX JIET M3YYEHHsI Kypca, €CTECTBEHHBIM 00pa3oM MepervieTasch U
B3aMMOJCICTBYSl C IPYTMMH €ro JUHUSAMU. B Xome m3ydeHust Kypca oOydaronimmcs
OPUXOAUTCS JIOTHYECKU PACCYXKJaTh, HMCIOIB30BaTh TEOPETUKO-MHOKECTBEHHBIM
A3bIK. B CBSI3U € 3TUM 11e1€cO00pa3HO BKIIOYUTH B MPOTPaMMy HEKOTOPHIE OCHOBBI
JIOTUKH, TTPOHU3BIBAIOIINE BCE OCHOBHBIE Pa3/iesibl MATEMATHUYECKOTO 00pa3oBaHus U
CIIOCOOCTBYIOIIME  OBIAJEHUIO  OOYYalOUIUMHUCS  OCHOB  YHUBEPCAJIbHOTO
MaTeMaTU4YeCcKoro si3blka. TakuM 00pa3oM, MOKHO yTBEPKIaTh, UTO COAEPIKATEIHHOM
U CTPYKTYpHOH OCOOEHHOCTBIO Kypca «AJredpa» sIBISIETCS €ro MHTErPUPOBAHHBIN
Xapakrep.

Conepxanne nuHHM «Yucna W BBIYMCICHHS» CIY)KUT OCHOBOM s
JTadbHEHIIero M3y4yeHUsT MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO y OOYyYaIOUIUXCS
JIOTUYECKOTO MBIIUICHUS, (DOPMUPOBAHUIO YMEHHUS TOJIb30BAThCA AITOPUTMaMH, a
TaK)K€ MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOMMMBIX [JISi TMOBCEIHEBHOM
*KU3HU. Pa3BuTHE MOHATHA O YKCIIE B OCHOBHOM IIIKOJIE CBS3aHO C PAIMOHAJILHBIMU U
UppaloHaTbHBIMU YHCIIAMH, dbopmMupoBaHrEM Mpe/ICTaBICHUN 0
NEHCTBUTEIIBHOMYHCIE. 3aBEPIICHHE OCBOCHMS YHWCJIOBOM JIMHUHM OTHECEHO K
CTapuieMy 3BeHy 00111eroo0pa3oBaHus.

ConepxaHue IByX anreOpandeckux JUHUN — « Are0panvecKkre BEIPaKEHUS» U
«YpaBHEHMsI U HEPABEHCTBa» CIOCOOCTBYeT (OPMUPOBAHUIO Y OOyYaIOLIUXCS
MaTeMaTUYecKoTo ammapara, HeoOXOIMMOTo IS pelieHHs 3aJad MaTeMaTHKH,
CMEXHBIX TMPEAMETOB M TPAKTUKO-OPHUEHTHUPOBAHHBIX 3a7ad. B OCHOBHOW mIKOjE
y4eOHBIN Marepuan TPYNIUPYETCs BOKPYT palMOHATBHBIX BhIpaKeHUU. AnreOpa
JEMOHCTPUPYET 3HAYCHUE MATEeMAaTUKH KaK S3bIKa JJI TIOCTPOSHHUS MaTeMaTUYECKIX
MOJIeJiei, OMMCaHUs MPOIECCOB U SIBIEHUN peasbHOro mMupa. B 3agaun oOyueHus
anredpe BXOMST Takke JalbHEWIIee pPa3BUTHE AaJITOPUTMHUYECKOTO MBIIUICHHUS,
HEOOXOAMMOI0, B YaCTHOCTH, JJIi OCBOCHHUS Kypca HMH(GOPMATUKH, U OBIIAJCHHUE
HaBBIKaMU JIEAYKTHBHBIX paccyxaeHuil. [IpeoOdpa3oBanre cCMMBOIBHBIX (HOPM BHOCUT
CBOM cneuuduueckuii BKIAJ B Ppa3BUTHE BOOOPaXKEHMs, CIOCOOHOCTEH K
MaTeMaTu4eCKOMY TBOPUYECTRY.



Conepxanue (yHKIUOHAIBHO-TPA(QUUECKON JIMHUM HALEJIEHO HA IMOJIYy4YEeHUE
IIKOJIbHUKAMU 3HAHMM O (YHKUMSAX KaK Ba)KHEWIIEH MareMaTH4ecKou MOAeNu IS
ONMMCAHUS M HUCCJIENOBaHUS PAa3HO-OOpa3HbIX MPOLIECCOB U SIBIEHUN B MPUPOAE U
oOmectBe. M3ydeHne »Toro marepuana CroCOOCTBYET PA3BUTHIO Yy OOYYarOLIUXCS
YMEHUS UCIOJIB30BaTh PA3JINYHbIE BBIPA3UTEIBHBIE CPEACTBA SI3bIKA MAaTEMAaTUKU —
CIIOBECHbIE, CHMBOJIMYECKHE, TIpaduueckue, BHOCUT BKJIaJ B (POPMUPOBAHUE
MIPEACTABIECHUN O POJIM MAaTEMATUKH B Pa3BUTHH LIUBWIN3ALUU U KYJIBTYPBI.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

CornacHo yueOHOMY TulaHy B /-9 Kjaccax wu3ydaeTcss Y4eOHBIM Kypc
«Anrebpa», KOTOPBHIM BKIIOYACT CJEAYIOIIME OCHOBHBIC pa3felibl COACP)KAHUS:
«Ynucna W BBIYUCICHUS», «AJNTreOpanyeckue BBIPOKCHHS», «YpaBHGHUS W
HEepaBEeHCTBaY, «DyHKIIUNY.

VY4eOHbIN MJIaH Ha M3yuyeHUe anreOpbl B 7-9 Kjaccax OTBOAMT He MeHee 3
y4eOHBIX YacOB B HEJENI0 B TEUEHHE KaXKIOTo roga OoOydeHHs, BCETO 3a TPH Toja
oOyuenus — He MmeHee 306 ydeOHBIX YacoB.

Conep:xkanue yueOHOro Kypca (mo ronam o0y4eHus)

7 KUIIACC

Yucna u eviuucienusn

PanmnoHanbHbIe YnCIa

JIlpoOu OOBIKHOBEHHBIC M JCCATHYHBIC, TIEPEXOJ OT OMHOW (HOPMBI 3amUCH
npoberi Kk gpyroi. IloHsTHe pamMOHANBHOTO 4YHCIA, 3alKCh, CpPaBHECHHUE,
YIOPSJOYMBAHUE  PAIlMOHANBHBIX  4YHCeNl.  ApU(pMETHYECKHEe  JEUCTBHUS  C
palMoOHAbHBIMUA YHUCiaMu. PernieHue 3a1ad W3 peajbHOM MPAKTUKH HAa 4acTH, HA



JpoOHu.

CreneHbp C HaTypajbHBIM IIOKa3aTeJeM: ONpeleJeHUue, Npeodpa3oBaHue
BBIpa)KCHUN HA OCHOBE OIPEACIICHUS, 3aUCh OONBIINX YUCET.

[Ipo1ieHThI, 3aMKUCh MPOIIEHTOB B BUJIE APOOU U ApOOU B BUJE MPOIEHTOB. Tpu
OCHOBHBIE 33/1a4/ Ha MPOLIEHTHI, PEIICHUE 3a]1a4 U3 pEaTbHON MPAKTUKHU.

[IpumeHeHne  TPU3HAKOB  JIEIUMOCTH,  PA3J0KEHUE HAa  MHOXKUTEIH
HaTypajJbHbIX YUCEIL.

PeanbHbple  3aBUCMMOCTH, B TOM  4ucle TmpsMas U oOparHas
MPONOPIIMOHAIBHOCTH.

Anzeopauueckue 8vlparxcenus

[TepemeHHbIC, YMCIOBOE 3HAYECHHE BBIPAXKEHUS C MEpeMEHHOW. JlomycTuMmble
3HauYE€HUs NepeMeHHbIX. lIpencTaBieHne 3aBUCMMOCTH MEXAY BEJIMUYMHAMHU B BUJIC
dbopmyrnbl. Beraucienus mno ¢gpopmynnam.

[IpeobpazoBanre OyKBEHHBIX BBIPAKEHHM, TOXKIESCTBEHHO PaBHBIC BBIPAXKEHUS,
npaBuia TpeoOpa3oBaHUss CYMM W IIPOM3BEICHHM, MpaBUIa PACKPBITHS CKOOOK H
IPUBEICHUS MMOAO0HBIX ClIaraeMbIX.

CBolicTBa CTENEHU C HATypaIbHBIM ITOKA3aTEJIEM.

Onnowiensl 1 MHOTOwIeHbl. CreneHb MHoOrowieHa. ClioxeHue, BhIUMTAHUE,
YMHOXEHHE MHOTOWICHOB. DOpMyIibl COKpAIIEHHOTO YMHOXEHHUS: KBaApar CyMMbI U
KBagpaT pazHocTu. Dopmyna pasHOCTH KBAaAPaToB. PaziioxkeHHe MHOrOYJIECHOB Ha
MHOKHUTEIH.

Ypasenenua

VYpaBHeHUE, KOpPEeHb YpaBHEHHUsA, NpaBuja MpeoOpa3oBaHUs YpaBHEHUS,
PAaBHOCWJIBHOCTbH YPaBHEHHUIA.

JluHeliHOE ypaBHEHHUE C OJHOM IIEPEMEHHOW, YHCIIO KOPHEW JIMHEWHOTO
ypaBHEHUS, PEIICHUE JTUHEUHBIX ypaBHeHUN. COCTAaBICHUE YPAaBHEHUU IO YCIOBUIO
3aja4yu. PemeHne TeKCTOBBIX 3a/1a4 ¢ MOMOUIBIO YPABHECHUU.

Jlunetinoe ypasnenue ¢ 06ymsa nepemenuvimu u e2o 2pagux®. CucTeMa IByX
JIMHEWHBIX YPAaBHEHHH C JAByMsA IIEpEMEHHBIMHU. PemeHwe cucrem ypaBHEHUMU
Ccroco0OM TOJCTaHOBKHU. [IpuMepsl pelieHus TeKCTOBBIX 3a7a4d C MOMOIIBIO CUCTEM
YPaBHEHHUM.

Koopounameut u cpagpuxu. @ynxkyuu

Koopaunara touku Ha npsmoil. UucioBeie mpoMexyTku. PaccrosHue mexay
JIBYMSI TOUKAMH KOOPJAUHATHON IIPSMOM.

[IpsimoyronpHas cucrema koopaunat, ocu OX u Oy. Abcurcca u opAMHATA TOYKH
Ha KOOpPAWHATHOM TiockocTh. [Ipumepst rpadukoB, 3amanapix Gopmynamu. UteHue
rpaduKoOB peaTbHBIX 3aBUCUMOCTEH.

[Monstue pynkmmu. ['paduk dyakmnun. CoricTBa pyHkiuit. Jluneitnas GpyHkmms,
e€ rpaduk. ['paduk pyakuun y = KX + b. I paguueckoe pewenue nunetinwvix ypasnenuil
U cucmem JTUHEUHbIX YPAGHEHULL.

2 3,I[CCB " [ajie€ KypCuBOM 0003HAYEHBI TCEMBbI, U3YYCHUC KOTOPBIX MPOBOANUTCA B O3HAKOMUTCIIbHOM ILJIAHE. HCZ[EIFO]"
CaMOCTOATCIIBHO OIPCACIIACT o0beM U3y4acMoro mMarcpuajia.






8 KJIACC

Yucna u eviuucnenusn

KBagparuelii kopenb wu3 uucina. Illowamue 00 uppayuoHaibHOM yuciue.
Jecamuunvle npubaudxcenus uppayuoraivHulx uducen. CBOUCTBA apU(PMETHUYECKUX
KBa/IPATHBIX KOPHEN U MX MPUMEHEHHE K PEOOPA30BAHUIO YUCIOBBIX BBIPAKECHUHN U
BBIYUCIICHUSIM. /[elicmeumenvHble Yucua.

CreneHsb ¢ 1IebIM MTOKa3aTeneM U €€ cBoiicTBa. CTaHaapTHAs 3alyCh YHUCIa.

Anzeopauueckue 8viparxcenus

KBagparHblii TpEXuneH; pa3ioKeHHE KBAJAPATHOTO TPEXUIECHA HA MHOXKUTEIH.

Anrebpanueckasi 1poOb. OCHOBHOE CBOWCTBO aJreOpanyeckol ApooOHu.
CnoxeHue, BbIYUTAHHE, YMHOXXEHUE, JCJICHHE  alreOpanveckux  JpooOeil.
PanrionanbHbIe BBIpAXKEHUS U UX MPeoOpa3OBaHHUE.

Ypasnuenus u nepasencmea

KBanparnoe ypaBHenue, hopMmysia KOpHEH KBaJgpaTHOTO ypaBHEHUs. Teopema
Buema. Pemienne ypaBHEHNH, CBOJISIIMXCSA K JIMHEMHBIM U KBaJpaTHbIM. [Ipocrenmme
JTPOOHO-pAIIMOHABHBIE YPABHCHMUSI.

I'pagpuueckas unmepnpemayusi ypasHenuil ¢ 08yMs NEPEMEHHbIMU U CUCTNEM
JIUHEUHbIX  YPAGHeHull ¢ 08yMsa nepemenHvimu. IIpuMepbl pEIICHUS CHUCTEM
HEJIMHEMHBIX YPaBHEHUH C IByMs EPEMEHHBIMHU.

Perenmne TeKCTOBBIX 3a/1a4 anredOpandyeckum CriocOOOM.

YuciioBele HEpABEHCTBA U MX CBOMCTBA. HepaBEHCTBO C OHOM NMEPEMEHHOM.
PaBHOCHIIBHOCT, HeEpaBeHCTB. JIMHEHHBIE HEPABEHCTBA C OJHOM TIIEPEMEHHOM.
CucTembl JINHEMHBIX HEPABEHCTB C OTHOW MEPEMEHHOM.

Dynkyuu

[Tonsitue pynkmuu. O61acTh onpeeeHuss U MHOXKECTBO 3HAYCHUH (PYHKITHU.
CrniocoOn1 3a1anus QyHKITHA.

I'paduk dbyskumu. Urenue cBoicTB GyHKIMK 10 €€ Tpaduky. [Tpumeps
rpaduKoB YHKIHMH, OTpaXKaIOIMKUX PealbHbIC MPOIECCHI.

OyHKIMY, ONMHCHIBAIOIINE TNPSIMYI0 UM OOpaTHyl0 MPOIMOPIHMOHAIBHBIC

3aBUCUMOCTH, MX rpaduxu. @yHkuuny = X2,y = x5,y = Mﬁ, y = ﬁ. I paghuuecxoe

peuienue ypagHeHUul U cucmem ypasHeHuu.

9 KJIACC

Hucna u evtuucnenusn

JlelicTBUTE/IbHBIE YHCJIA

ParnmonanbHble 4HUCIA, UPPAYUOHANbHBIE YUCLA, KOHEUHble U OeCKOHeuHble
oecsimuunvle Opoou. Muoocecmso 0elicmeumenbHbIX yucesl, 0etcmeumenbHble Yucid
Kak beckoneunvle decsimuitvle 0poou. Bzaumno oOno3naunoe coomeememeaue mexncoy
MHOHCECMBOM OeUCMBUMENIbHBIX YUCEL U KOOPOUHAMHOU NPAMOU.

CpasHeHue  OelicmeumenvHvlX  uyucen, apugmemuveckue  Oelucmeus ¢
OeticmeumelbHbiMU YUCIAMU.

HN3mepenusi, npuOJINKEeHUS, OLIEHKHU



Pa3mepbl OOBEKTOB OKPYXKAIOLIErO0 MHpPA, JUIMTEIBHOCTH IMPOLIECCOB B
OKPY’KaroIlleM MHUpE.

[Tpubnux€HHOEe 3HAYEHUE BEIUMYMHBI, TOUHOCTH NpubIMxKeHus. OKpyrieHue
yucen. [Ipukuaka u oneHka pe3yibTaToB BEIYUCICHUH.

Ypasnuenus u nepasencmea

YpaBHeHUs C OJHOW NIepeMeHHOH

JIuneiinoe ypaBHeHuUe. PenieHne ypaBHEHU M, CBOAAILMXCS K JIMHEUHBIM.

KBagparHoe ypaBHeHue. PemnieHue ypaBHEHUM, CBOISAIIMXCS K KBaJIpaTHBIM.
bukBanparHoe ypaBHeHUe. [Ipumepsl pewienus ypasHeHun mpembvel U 4emeepmor
cmenemeu pasnodceHuem Ha MHONCUMENU.

Pemenne npoOHO-paliiOHAIBHBIX YPaBHEHUM.

Pemenune TeKCTOBBIX 3aa4 ajare0OpanyeckumM METOIOM.

Cucrembl ypaBHeHHM I

VYpaBHeHHE C JOBYyMs TepeMEHHBIMM U ero rpaduk. Pemienue cucrem aByx
JUHEWHBIX YpaBHCHUHN C JByMs NEPEMEHHBIMH. PerieHue cucteM ABYX YpaBHEHUH,
OJTHO W3 KOTOPHIX JIMHEWHOE, a Jpyroe — BTOpoi creneHu. [paduueckas
UHTEPIPETAIs CUCTEMbI YPABHEHUH C IByMS IEPEMEHHBIMHU.

Pemienne TeKCTOBBIX 3a/1a4 anreOpanyeckuM CrocoOoMm.

HepaBeHcrBa

UwucnoBble HEpaBEHCTBA U X CBOMCTBA.

Peuienue nMHENMHBIX HEPABEHCTB C OJHOM IepeMeHHOW. Pemenue cucrem
JUHEWHBIX HEPABEHCTB C OAHOW mnepeMeHHOM. KBanpaTHble HepaBEeHCTBA.
I'paduueckass uHTEpHperamysi HEPABEHCTB © CHUCTEM HEPABEHCTB C JIByMs
NEPEMEHHBIMU.

Dynkyuu

Ksagparnunas dynknums, e€ rpaduk u cBoricta. [lapaboma, KoopauHATHI
BEPIIUHBI TapadoIbl, 0Cb CHMMETPHUH TTapaOoJIb.

I'paduku QyHKIMIA: y = kx, y = kx + b, y = X2
y = yxy= k;I/I UX CBOWCTBA.

Yucnoevie nocneoosamenvHocmu

Omnpenenenne u cnoco0bl 3aJaHNS YNCJIOBBIX M0CJIE10BATEIbHOCTEN

[lonsiTHe 4YHMCIOBON MOCIENOBATEIbHOCTH. 3aJaHUE MOCIEA0BATEIIbHOCTH
pEKyppeHTHOU Gopmymoi u Gpopmynoi N-ro dieHa.

ApupmMeTHUecKas U reOMeTPHUUYECKas MPOrpeccuu

Apudmernyeckas u rTeomeTpuueckas mporpeccur. dopmynbl N-ro wieHa
apuPMETUIECKON U TEOMETPUIECKON MPOTPECCUIA, CyMMBI TIEPBBIX N YJICHOB.

H3zobpascenue unenos apugpmemudeckolu u 2eoMempuieckol npocpeccull
MOUKAMU HA KOOPOUHAMHOU NAOCKOCMU. JIUHElHblll U IKCNOHEHYUANbHBIL POCH.
CnoorcHble npoyeHmui.



[MPUMEPHAS PABOYAS ITPOTPAMMA YUYEBHOI'O KYPCA «I'EOMETPUS».
7-9 KIIACCBI

esin n3y4yenus yueOHOro Kypca

O61mue nenu uzydeHus: yueoHoro kypca «l'eomerpusi» npeacrasiersl B [IOOIT
OOO. Onu 3akmo4arTCs, MPEXKIAE BCErO B TOM, YTO HAa YpPOKAaX TIE€OMETPUHU
oOyyaroluics y4uTCAd MNPOBOAUTH JIOKA3aTENbHBIE  PACCYXKACHHS, CTPOUTH
JIOTUYECKHE YMO3AKJIIOUCHUS, JOKa3blBaThb HWCTUHHBIC YTBEPKACHUS U CTPOUTH
KOHTPIIPUMEPBI K JIOKHBIM, MPOBOAUTH PACCYKIEHUS «OT IPOTUBHOIO», OTINYATh
CBOICTBa OT MPHU3HAKOB, (QOPMYIUPOBaThH OOpaTHbIE YTBEpkKIeHUsA. B o00yueHuu
YMEHUIO PACCYKJIaTb COCTOMT BaXHOE BOCHUTATEIBHOE 3HAYEHUE M3Y4YCHUS
TE€OMETPUH, IPUCYIIIEE UMEHHO OTEUECTBEHHOW MareMaTu4eCKOM MIKOJIE.

BTopoil 1enpt0 u3ydeHUsT TE€OMETPUM SIBISETCS UCIIOIB30BAaHUE €€ Kak
MHCTPYMEHTA IpU PEUICHWH KaK MareMarTM4yeCKUX, TaK W MPaKTHUYECKUX 3ajad,
BCTpPEYAIOLIUXCS B pEabHOU KU3HU. ITOMY COOTBETCTBYET BTOpasi, BBIUUCIUTEIbHAS
JUHUS B U3YYEHUU TE€OMETpUM B IIKoje. JlJIsI 3TOro y4HMTENH0 PEKOMEHIYETCs
no0MpaTh 3aJa4d MPAKTUUYECKOIO XapakTepa Jii pacCMaTpUBAEMbIX TEM, YUHTh
00y4aloluXcsi CTPOUTh MareMaTUYeCKUe MOJEIN PealbHbIX KU3HEHHBIX CUTYallH,
OPOBOAUTH BBIUKMCICHUS M OIIEHUBATH AJEKBAaTHOCTh IOJIYYEHHOIO pE3yJbTaTa.
Kpaiine BaxHO MOAYEPKUBATH CBA3M TEOMETPUM C JIPYIUMHU IIPEIMETaMHu,
MOTUBUPOBaTh HCIOJIb30BaTh OIPEACICHUS TE€OMETPUUECKUX (UTyp U TMOHSATHM,
J€MOHCTPUPOBATh IPUMEHEHHE MOJTYyYEHHBIX YMEHUH B (PU3UKE U TEXHUKE. DTH CBA3H
HaunOosee spko BUJHBI B TeMax «Bekropbl», « Tpuronomerpuyeckue COOTHOLICHUS»,
«Meton koopaunat» u «Teopema ITudaropay.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

CornmacHo yueOHOMY TIutaHy B /-9 Kiaccax wH3ydaercss Y4eOHBIH Kypce
«['eomeTpus», KOTOPBIN BKIIOYAET CIEAYIOIIME OCHOBHBIE DPAa3/eNbl COACP>KAHUSA:

«['eomeTpuueckue GUrypsl u Ux cBoWcTBa», «/3MepeHne reoMeTpUIEeCKUX BEITMIUHY,
a Takke «J/lexkapToBpl -KOOpAMHATBI Ha IUIOCKOCTH», «Bektopb», «JlBrmkeHus
miockoctu» U «IIpeobpazoBanust mogoOus».

VY4eOHbIN MIIaH TpeaycMarpuBaeT M3y4eHHE TeOMEeTpUr Ha 0a30BOM YPOBHE,
UCXOJIS U3 HEe MeHee 68 yueOHbBIX YacoB B Y4EOHOM TOJTY, BCETO 3a TPH rofia 00ydeHUs
— He meHee 204 gacos.

Conep:xkanue yueOHOro Kypca (mo rogam oo0y4eHus )

7 KIIACC

HavaneHble nonsaTus reomerpun. Touka, npsmas, OTpe30K, Jyd. Yroia. Bupasl






yIoB. BeprukanpHble UM CMEXHBIE yDIbl. buccekrpuca ymia. JlomaHnas,
MHOTOYToJIbHUK. [TapannenbHoCTh U NepneHIuKYASIPHOCTh IPSIMBIX.

Cummempuunsie guzypol. Ocnoenwle céoticmea ocesoui cummempuu®. IIpumepsl
CUMMETPHUH B OKPY>KAIOIIIEM MUDE.

OcHogHble NOCMPOEeHUs C NOMOWBLIO YUPKYJIA U TUHEUKU.

TpeyronsHuk. Beicora, Mequana, OuccekTpuca, ux cBoiicTBa. PaBHOOeApeHHbIN
Y PaBHOCTOPOHHMM TpeyrojabHUKHU. HepaBeHCTBO TpeyroibHUKA.

CBolicTBa U NpU3HAKU PaBHOOEAPEHHOIO TpeyrojibHUKa. [[pu3Haku paBeHCTBA
TPEYTOJIbHUKOB.

CBolicTBa M NMPU3HAKU MapajuleNibHbIX NpsAMbIX. CymMMa yIiioB TPEYroiabHUKA.
BHelHue yribl TpeyrojibHHKA.

[IpsimoyronbHbIE  TpeyrodbHUK. CBOMCTBO  MeIMAHbl  MPSIMOYTOJBHOTO
TPEyroJibHUKa, TPOBEAEHHON K runoreHys3e. [Ipu3Haku paBeHCTBa MPSMOYTOIbHBIX
TpeyroibHUKOB. [IpsMOyTronbHbINA TpeyroabHUK ¢ yrom B 30°.

HepaBeHcTBa B TEOMETPUN: HEPABEHCMBO MPEY20NbHUKA, HEPABEHCTBO O JIJINHE
JIOMaHOM, TeopemMa O OoJbllleM YyIie M OOJbIIe CTOPOHE TpPEeYroJbHUKA.
[lepneHAUKYISIp ¥ HAKIOHHAS.

l'eomempuueckoe mecmo mouex. buccektpuca yma U CepeIUHHBIM
NEPIEHIUKYIISP K OTPE3KY KaKk FTeOMETPUUYECKHE MECTA TOUCK.

OKpy>KHOCTB U KPYT, XOpJia U AUaMeTp, UX CBoMcTBa. B3auMHoe pacnonoxenue
OKpyKHOCTH U TpsiMod. KacarenbHas M cekymas K OKpPYKHOCTH. OKpYKHOCTB,
BIIMCaHHAas B yroj. BrnircanHas U onrcaHHas OKPYKHOCTH TPEYTroJIbHUKA.

8 KJIACC

YerbipéxyronpHuku. [lapamnenorpaMm, €ro mpu3Hakd U CBOWCTBa. YacTHbIe
Clly4au MapajuieiorpaMMoB (TIPSIMOYTOJIBHUK, pOMO, KBaapar), UX MpPHU3HAKH U
cBoiictBa. Tpamemus, paBHOOOKas Tpamenusi, € CBOWCTBA M IPHU3HAKHU.
[IpsimoyTOonbHas Tpamnemus.

Memoo yosoenus meduanwl. Llenmpanvruas cummempust.

Teopema @aneca u meopema o nponopyuoHailbHsix ompeskax. Cpeguue TMHANA
TPEYroJIbHUKA U Tpaneuuu. Llenmp macc mpey2onvHuKa.

Ilooobue mpeyeonvhuxos, Kodghpuyuenm nooobus. Ilpuznaku noooodus
mpeyzonvrukos. IIpuMeHeHne nogo0us Mpu peleHny TPAKTUISCKUX 3a/1a4.

CpoiicTBa momaneii reoMeTrpudeckux ¢uryp. DopMynsl s TUIOMIATA
TpPEYroNibHUKA, TapajuieiorpamMma, pomOa u Tpaneruu. OTHOIICHHWE TUTONIAACH
MOMOOHBIX PUTYD.

Brruncnenue miomanend TPEYrojibHUKOB M MHOTOYTOJIBHUKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenme Teopembr Iludaropa mnpu pemeHun
MMPAKTUYECKUX 3a7a4.

CuHyC, KOCUHYC, TaHI€HC OCTPOro yIja NOpsIMOYTOJIBHOTO TPEYroJIbHUKA.

8 3,I[CCB " Jajiee KypCuBOM 0003HaYCHBI TEMBbI, U3YYCHUC KOTOPBIX MPOBOAUTCA B O3HAKOMHUTCIIbHOM ILIaHE. He,uaror
CaMOCTOATCIIBHO OIPCACIIACT o0beM n3ydacMoro mMarcpuajia.






OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO. TpuUroHomerpuyeckue (PyHKIUU YITIOB
B 30° 45° 1 60°.

Brnimcanuele 1 LeHTpaJdbHbBIE YITIBI, YTOJI MEXIY KacaTeIbHON U XOPAOU. YIJIb
MEXIY XOpJaMH U CEKyUMMH. BHOUCaHHBIE W ONHCAHHBIE YETHIPEXYTOIbHHUKH.
B3anmHoe pacnonoxkeHue AByX OKpykHocTei. Kacanue okpyxkHocteit. OOmue
KacaTeabHbIC K JBYM OKPY>KHOCTSM.

9 KJIACC

Cunyc, kocunyc, Taarerc yrios ot 0° 1o 180°. OcHOBHOE TPUTOHOMETPHUECKOE
TOXACCTBO. DOPMYITBI PUBEICHUS.

Pemenne TpeyronpHuKOB. Teopema KOCHHYCOB M TeOpeMa CHHYCOB. Pemienue
NPAKTUYECKUX 3a]1a4 C UCTIOJIb30BAaHUEM TEOPEMbI KOCHHYCOB U TEOPEMbI CHHYCOB.

lIpeobpazosarnue nooobus. [looobue coomeemcmeeHHbIX IEMEHMO8.

Teopema o npoussedenuy Ompe3Ko8 Xopo, meopemvl 0 NPOU3BEOEHUU OMPEIKO8
CeKywux, meopema o Keaopame KacamenbHoll.

Bektop, mnmmHa ~ (MOmyab) — BEKTOpA,  COHANpPABICHHBIC  BEKTOPHI,
IPOTUBOTIOJIOKHO HAaIPaBICHHBIC BEKTOPHI, KOJUIMHEAPHOCTH BEKTOPOB, PABCHCTBO
BEKTOPOB, OIlEpallid HaJ BEKTOpaMH. PasjokeHHWe BEKTOpa IO  JBYM
HEKOJUTMHEapHbIM BekTopaMm. KoopamHatel Bekropa. CKallipHOE TPOU3BEACHHE
BEKTOPOB, TPUMEHEHHUE I HAXOXICHUS JJTHH U YTJIOB.

JlexkapToBBl KOOPIWHATH Ha TUIOCKOCTH. YpasHeHus npsimoti U OKPY>KHOCTH B
KOOpAMHATAX, TEepPEeCEeUCHHe OKPY)KHOCTEH W MpsIMBIX. MeTox KOOpAMHAT W €ro
IpUMEHEHHE.

[IpaBuibHBIE MHOTOYTONBHHUKH. JlJTMHA OKpYXHOCTU. ['pamycHast U pajanaHHas
Mepa yIiia, BRIYHCIICHHE JUTHH AyT OKpykHOCTel. [omans kpyra, cekropa, CerMeHTa.

Heudicenusi niockocmu u 6HympenHue cummempuu ¢ueyp (21emeHmapHule
npeocmasnenust). Iapannenvuviii neperoc. Ilosopom.



I[TPUMEPHA PABOYAS ITTPOI'PAMMA YUYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTUKA» /-9 KIIACCBI

Iesin n3y4yenus yueOHOro Kypca

B coBpemenHoM 1upoBOM MUPE BEPOSITHOCTH U CTATUCTUKA MPUOOPETAIOT BCE
OOJBIITYI0 3HAYMMOCTb, KaK C TOYKH 3PEHUS MPAKTUYECKUX MPUIOKEHUM, TaK U UX
posii B 00pazoBaHuu. Kakplii 4eJI0BEK MOCTOSIHHO MPUHUMAET PEIICHHS Ha OCHOBE
MMEIOIIUXCS Y HETO JaHHBIX. A 171 000CHOBAHHOTO MIPUHSATHS PEUICHUS B YCIOBUSIX
HeJOCTaTKa WM U30bITKa HHPOPMAIMM HEOOXOAMMO B TOM YHCIE XOPOIIO
chopmupoBaHHOE BEPOATHOCTHOE U CTATUCTUYECKOE MbIIUIeHHE. IMEHHO MOATOMY
OCTpO BCTajla HEOOXOAMMOCTh C(OPMUPOBATH Yy OOYYAIOIIMXCS, B TOM YHUCIE
oOyyatomuxcst ¢ 3IIP, ¢yHKIIMOHAIBHYIO TPaMOTHOCTh, BKJIIOYAIOIIYIO B ceOsl B
Ka4eCTBE HEOTHEMJIEMOI COCTABISIONIEH YMEHHE BOCIPUHUMATh W KPUTHUYECKHU
aHaJM3UpOBaTh WH(OpPMAINIO, MPEJACTABICHHYIO B Pa3UYHBIX (popMax, MOHUMATH
BEPOSITHOCTHBIM  XapakKTep MHOTHX peajbHbIX TPOLECCOB M 3aBUCUMOCTEH,
MPOU3BOJIUTH TMPOCTEHIINE BEPOSTHOCTHBIE PACUETHI. 3HAKOMCTBO C OCHOBHBIMU
npUHIMIIaMHU cOopa, aHaIu3a U MPEACTABICHUs TaHHBIX U3 Pa3IUYHBIX cdep KU3HU
o0I1ecTBa U ToCyIapcTBa MproOIIaeT 00y4aroluXCcsa K OOIIECTBEHHBIM UHTEpECaM.

B cTpykType mnporpammbl y4eOHOro kypca «BepoSATHOCTh M CTaTHUCTHUKA»
OCHOBHOM IIKOJIBI BBIJICJICHBI CIECIYIOIINE COAECPKATETbHO-METOIUYECKNE JINHUU:
«IIpencraBieHre TaHHBIX U OMUCATENIbHAS CTATUCTUKAY»; «BeposITHOCTEY; « QNEMEHTHI
KOMOMHATOpUKNY»; «BBenenue B Teoputo rpadosy.

Conepxxanne nmuauM «lIpencraBieHue JaHHBIX M ONUCATENIbHAS CTaTUCTUKA»
CIIY’>KUT OCHOBOH Jisi (hOPMHUPOBAHUSI HABBIKOB PabOThI ¢ HH(pOpMAIIMEH: OT YTEHUS U
UHTEpIpeTalud HMHQOpMAIUU, TPEICTABICHHOW B TabmuIax, Ha JuarpaMMax u
rpadgukax g0 cOopa, MpEACTaBICHHMS M aHaIW3a JaHHBIX C HCIOJIb30BAHUEM
CTAaTUCTUYECKUX XapaKTEPUCTHK CPEIHUX W pacceuBaHus. Paboras ¢ JaHHBIMH,
oOyuatomuecs ¢ 3[1P yyarcs cuuThIBaTh M MHTEPIPETUPOBATH JTAHHBIC, BBIIBUTATD,
apryMEHTUpPOBAaTh M KPUTUKOBATh MPOCTEHUIIME THUIIOTE3bl, PA3MBIIUIATh HaJl
¢dakTopaMu, BBI3BIBAIOIIMMH HM3MEHYMBOCTh, W OICHUBaTh MX BIWSHHUE HA
paccMaTpuBaeMble BEJIMYMHBI U ITPOLECCHI.

NHTYUTHBHOE NpEACTABIEHUE O CIy4YalHOM W3MEHYMBOCTH, HCCIIEIOBAHUE
3aKOHOMEPHOCTEUN M TEHACHLMI CTAHOBUTCS MOTUBUPYIOIIEH OCHOBOU I U3YUYCHUS
Teopuu BeposiTHOCTeH. bonbiioe 3nauenue s obydaromuxcs ¢ 3I1P 3xecs nmeror
MMPAKTUYECKHUE 3aJJaHUSI, B YACTHOCTU OIBITHI C KJIACCUYECKMMH BEPOSTHOCTHBIMHU
MOZEISIMH.

[TorsiTHE BEPOSATHOCTH BBOJAUTCS KaK Mepa MPaBIOMOMOOUS CIIy9aiiHOTO
coobiTud. IIpu m3yuenun kypca obyuaromuecs ¢ 3I1P 3HakomsATCs ¢ mpocTermmnmu
METOAAMH  BBIYMCJIIEHHUS  BEPOATHOCTEM B  CIyYalHBIX  OJKCIIEPUMEHTAX C
PaBHOBO3MOKHBIMU ~ 3JIEMEHTAPHBIMM ~ HCXOJIAMHU, BEPOSITHOCTHBIMU  3aKOHAMH,
MO3BOJISIIOIIMMU  CTaBUTh W pelarh Oosiee CJIOXKHbIE 3afaud. B Kypc BXOmST
HayaJibHbIC MPEACTABICHUS O CIy4alHBIX BEJIMYMHAX H HX  YHCIOBBIX
XApAKTEPUCTUKAX.






Taxxke B paMKax 3TOro Kypca OCYLIECTBISETCS 3HAKOMCTBO OOy4YaroLUXcs C
3[IP ¢ MHOXECTBAaMM UM OCHOBHBIMM  OIIEpallMsIMA  HAJ  MHOXKECTBAMM,
paccMaTpuBarOTCS IPUMEPHl INPUMEHEHMS U1 pPEIIEHUS 3a7ad, a TakKke
MCIIOJIb30BAHUS B IPYTUX MaTeMAaTHYECKUX Kypcax U y4eOHBIX MpeAMeTax.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

B 7-9 kmaccax usydaercs Kypc «BeposSsTHOCTb M CTaTHCTHKa», B KOTOPBIH
BXOmAT pasaensl: «lIpencraBneHne MaHHBIX W OMHCATeNbHAs CTAaTUCTUKAY,
«BeposTHOCTBEY; «JneMeHTh KOMOMHATOPUKNY; «BBenenue B Teopuio rpadoBy».

Ha m3ydenme maHHOTO Kypca OTBOAMT 1 yueOHBIN Yac B HEIENIO B TCUCHHE
Kaxa0ro roga ooyuenusi, Bcero 102 yuebnsbIx vaca.

Conep:xkanue yueOHOro Kypca (mo rogam o0y4eHus)
7 KUIIACC

[IpencraBnenue NaHHBIX B BUAC TaOJHIl, quarpamm, rpadukoB. 3amojHCHHE
Ta0JIMI], YTEHUE W TTOCTPOCHUE TUarpaMM (CTOJOMKOBBIX (CTOIOUATHIX) U KPYTOBBIX).
Urenne rpadukoB peanbHbIX MporeccoB. M3Bneuenue nndopmanuu U3 ggarpaMmm u
TaOJINII, MCIIOJIb30BAHUE U MHTEPIPETALNS JaHHBIX.

OnucarenbHass CTaTUCTHKA: cpeiHee apudpMeTHdeckoe, MeAuaHa, pas3max,
HauOoJbIllee W HaWMMEHbIee 3HAYeHUs Habopa 4YHUCIOBBIX JaHHBIX. [Ipumepsl
CIIy4ailHOM M3MEHUYHMBOCTH.

Cnyyaunsiii 3KkcnepumeHm (onvlm) u ciayyainoe cobvimue. Beposmnocmo u
yacmoma. Ponv manoseposmmubix u npaxmuyecku 00CmMo8epHbiX coObIMuUli 8 npupooe
u 6 obwecmee. Monema u uzpanbhas KOCmb 6 MeopuL 6epPoOAMHOCmen®,

I'pag, eepwuna, pebpo. Cmenenv eepuwiunvli. Hucno pébep u cymmapuas
cmenenv eepuiur. Ilpedcmasnenue o ceéasnocmu epaga. Llenu u yuxkavl. Ilymu @
epaghax. O6x00 epagha (3tinepos nyms). I[Ipedcmasnenue 06 OpueHMUPOBAHHOM
epaghe. Pewenue 3aoau ¢ nomowwto epagos.

8 KJIACC

IIpencraBnenre TaHHBIX B BUJIC TaOIUIl, AUArpaMM, TpadHKOB.

MHOXECTBO, DJIEMEHT MHOXECTBa, MOAMHOXecTBo. Ormepanuu  HaJ
MHOKE€CTBaMH: 00bEIMHEHUE, MepeceueHue, aonoaHeHue. CBoHCTBa oneparuii Haja
MHOXXE€CTBaMU: MePEMECTUTEIBHOE, coueTarenabpHoOe, pacupeaeIuTebHOE,
BKJIOUEeHUS. Vcrmonb30BaHue rpaaecKoro mpeIcTaBICHUS MHOKECTB JIJIsl OITMCAHUS
peanbHBIX MPOLIECCOB U SIBJICHUM, ITPU PEIICHUM 3a/a4.

Hzmepenue pacceusanus oawmwvix. [ucnepcus u cmaunoapmuoe OMKIOHEHUE

4 3,I[CCB " Jajiee KypCuBOM 0003HaYCHBI TEMBbI, U3YYCHUC KOTOPBIX MPOBOAUTCA B O3HAKOMHUTCIIbHOM ILIaHE. He,uaror
CaMOCTOATCIIBHO OIPCACIIACT o0beM U3ydacMoro mMarcpuajia.






YuCI08blX HAOOPO8. [uacpamma pacceusanus.

DOneMeHTapHble COOBbITUSL  ciyyailHOro ombiTa. CiydaitHble  COOBITHS.
BepositHOcTH cOOBITHI. OTBITE ¢ PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMHA COOBITHUSIMU.
Crnydaiinbrii BBIOOp. CBS3b MEKIYy MaJOBEPOSTHBIMH U MPAKTHYECKHU JTOCTOBEPHBIMU
COOBITHSIMU B MIPUPOJIE, OOIIECTBE M HAYKE.

Hepeso. Ceolicmsa 0epesvbed: eOUHCMBEHHOCb NYMU, CYUWecmB8o8aHue ucaiell
BEPUIUHDL, CBA3b MEJNHCOY YUCIOM Bepuiur U yuciom pébep. Illpasuno ymuodcenus.
Pewenue 3a0au ¢ nomowwio epaghos.

IIpomusononoscuvie codvimus. [uaepamma  Diinepa. ObveduneHue u
nepeceuenue  coovimui.  Hecoemecmuvie — cobovimus.  @opmyna — ClLOdCEeHUs
geposmuocmet. Ycioguas eeposmuocms. Ilpasuno ymuooicenusn. Hezasucumvie
coovimus. Ilpeocmaenenue skcnepumenma 6 6uode Oepesa. Pewenue 3adau Ha
HAxXoxcoeHue B6eposimHOCIel ¢ NoMOwblo 0epesa CIY4auH020 IKCHnepumenmd,
ouazpamm Jinepa.

9 KJIACC

[IpencraBnenue JaHHBIX B BUE TaOUII, JUarpaMm, rpadKoB, UHTEPIIPETAIIUS
JTaHHBIX. UTeHUE ¥ OCTPOCHHUE TaOJIUII, TUarpamMm, rpauKoB MO peajibHbIM JaHHBIM.

[TepecranoBku u ¢akropuan. CoyeTaHuss U YHUCIO COUYETAHUU. TpeyeonbHux
Ilackans. Penienue 3a/1a4 ¢ UCMOJIb30BaHUEM KOMOUHATOPHKH.

l'eomempuueckas eeposmuocmo. CryuatiHvlil 66100p MOUKU U3 Queypsbl Ha
NJIOCKOCMU, U3 OMPe3Ka U U3 0y2u OKPYHCHOCMU.

Ucneitanne. Yenex u Heynaya. Cepust ucnpiTaHuM 10 nepBoro ycnexa. Cepus
ucnbiTanuii bepaymm. BeposTHOCTH cOOBITHI B CepUU UCTIBITAaHUK bepHysuim.

CnyuaiiHasi BeMYMHA M paclpelesieHHe BEpOsSTHOCTEH. Maremaruueckoe
okuJlanue u aucnepcusi. [I[puMeprsl MaTeEMaTHYECKOTO 0XKUIAHUS KaK TEOPETUUECKOTO
CPEIIHETO 3HAUYCHUS BEJIMYMHBL. MareMaTniecKkoe 0XKUJaHUuEe U JUCTIEPCHS CIIyYaliHOU
BEJIMYMHBI «YUCIIO YCIIEXOB B CEpUU UCTIBITAaHUN bepHymnm».

[TonsiTue o 3akoHe OonbIIMX uHcen. M3MepeHue BEpOSTHOCTEH C IOMOIIBIO
qgacToT. Posih ¥ 3HaUeHME 3aKOHA OOJBIINX YMCE B IPUPOJIE U OOIIECTBE.

IIpumMepHbIe KOHTPOJIBHO-U3MEPHUTEIbHbIE MATEPHAJIbI

[IpoBeneHne OLEHKM JOCTUKEHHM IUIAHUPYEMBIX PE3YJIBTaTOB OCBOCHMS
y4e0HOTO MpeaMeTa MPOBOAUTCS B (DOpME TEKYIIETo U pyOeKHOTO KOHTPOJIS B BUJIE:
KOHTPOJIbHBIE pabOThl, CaMOCTOSITENIbHBIC pPAa0OTHI, 3aueThl, MaTEeMaTUYECKHE
JTUKTAHTBI, TPAKTUYECKHe pPabOThl, THCHMEHHBIM OTBET 1O WHIWBUIAYAJIHHBIM
KapTOYKaM-3aJJaHUsIM, TECTUPOBAHUE.

st obyqarommxcst ¢ 3[1P Bo3aMokHO m3MeHeHe POpMYITHPOBKH 3aJaHUN Ha
«TIOILIArOBYIO», aanTalMIo0 MPEeAIaraeMoro 00y4aronieMycsi TECTOBOTO (KOHTPOJIBHO-
OLICHOYHOI'0) MaTepuaia: HCIOJIb30BAHUE YCTHBIX M MHUCHMEHHBIX HHCTPYKIIUH,
YIPOILEHHUE JIIUHHBIX CIOKHBIX (DOPMYTUPOBOK MHCTPYKILHUM, pEIIEHUE C OMOPOU Ha
ajaroputM, oOpasel, UCMOJIb30BAaHUE CIIPABOYHOM MH(OPMAIIUU.



Maremaruka

5 KJace

Konrtponbhas pabora Ne 1. Tema. HarypanbsHble uncna.

Kontponbhas padora Ne 2. Tema. JlelicTBUA ¢ HaTypalbHbIMUA YUCIAMH.

KonTponbhas pabora Ne 3. Tema. Mcnons3oBanue CBONCTB IEUCTBUI MpU
BBIYHCIICHUSAX.

KonTponbnas padora Ne 4. Tema. Yriibl U MHOTOYTOJTBHUKH.

Konrtponbnas padora Ne 5. Tema. [lenumocTs uncen.

Kontponbhas padora Ne 6. Tema. OObIKHOBEHHBIE APOOH.

Kontponbnas padora Ne 7. Tema. CioxeHue 1 BeIYUTaHUE APOOEii.

Kontponbhas padora Ne 8. Tema. YMHOXKEHUE U JieeHHE TpoOei.

Kontponbnas padora Ne 9. Tema. Jlecatuunsie 1poou. CpaBHEHUE IECITUUHBIX
TpoOeH.

Kontponbhas padora Nel0. JlefcTBuUS ¢ JEeCATUYHBIMU IPOOSMHU.

Kontponbnas pabora Ne 11. Tema. UtoroBast KoHTposibHas padora.
6 kiaace

Kontponbhas padora Nel. Tema. [lenuMoCTh HaTypalbHBIX YUCEN.

Kontponbnas padora No2. Tema. O6bikHOBEHHAs! 1poOb. OCHOBHOE CBOMCTBO
TpoOHu.

KonTponbnas padora Ne3. Tema. OtHomienue. [Iponopius.

KonTponbhas padorta Ne4. Tema. [IporieHT.

KonTtponbhast pabora Ne5. Tema. UerbipexyroabHUK. DOpMyIbl IEpUMETpa U
IUIOLIAIN PSMOYTOJIbHUKA.

Kontponbnas padora Ne6. Tema. IlonoxxutenbHble U OTpULIATENbHBIE YHCTA.
CpaBHEHUE NTOJIOKUTENBHBIX U OTPULATENBHBIX YUCEIL.

Kontponbnas padora Ne7. Tema. CiioxkeHre ¥ BBIUMTAHUE TTOJIOKUTETBHBIX U
OTPHULIATETIbHBIX YHCENI.

Kontponbhas padora Ne§. Tema. YMHOXKEHUE U JE€TIEHUE TOJOKHUTEIbHBIX U
OTPHULIATETIbHBIX YHCENI.

Kontponbaast pabora Ne9. Tema. IlpsmoyronpHas cucTeMa KOOpAWHAT.
JnarpaMmel.

Kontponbuas padora Nel0. Tema. toroast koHTponbHas paboTa.

Auredpa
[ Kiacc
Kontponpaast pabora Nel. Tema. Apudmerndeckue meHcTBUS €
palMOHAILHBIMU YHCIIAMH.
KonTponbnas padora Ne2. Tema. CteneHb ¢ HaTypaJibHbIM OKa3aTEJIEM.
Kontponbras padora Ne3. Tema. bykBeHHBIC BBIpAKCHHS.
Kontponbnas padora Ne4. Tema. MHOTOUTICHBI.
KonTponbhast padota Ne5. Tema. @opmyiibl COKpaIIEHHOTO YMHOKEHHS.
KonTponbHas padora Ne6. Tema. JInuneitHoe ypaBHEHHE C OJJHON IEPEMEHHOM.
KonTponbsnas padorta Ne7. Tema. CucteMbl JIMHEHHBIX YpaBHEHUH.






KonTponbnas padota Ne 8. Tema. Koopaunats! u rpaduku.
Konrtponbnas padora Ne 9. Tema. [lonstue ¢pynkuuu. Jlunerinas QpyHkums.
Kontponbnas padora Nel0. Tema. UToroBast KoHTposibHas padora.
8 kiacce
Konrtponbnas padora Nel. Tema. KBagparHsiii kopeHb. ApudmeTnueckui
KBaJpaTHbIN KOPEHb.
Konrponbnass pabora Ne2. Tema. CremeHb ¢ 1eNbIM OKa3aTEJEM.
CrangapTHbII BUJ YKcia.
Kontponbnast pabora Neo3. Tema. AnreOpaumueckas apoOb. CokpailieHue
TpoOeH.
Kontponbhas padora Ne4. Tema. JleiicTBus ¢ anredpanyeckuMu ApoOsIMH.
KonTponbnas padota NeS. Tema. KBagparusie ypaBHEeHHUS.
Kontponbhast pabora Ne6. Tema. YpaBHeHUs, CBOASAIIUECS K KBaJpPaTHBIM.
TekcToBble 3a71auu, CBOJAIIMECS K KBaIPaTHBIM.
Kontponbnas pabora Ne7. Tema. Cuctembl ypaBHEHHIA.
Kontponbhas padora Ne§. Tema. UncnoBbie HepaBEeHCTBA U UX CBOMCTBA.
Kontponbhas padora Ne9. Tema. Cuctembl HEPaBEHCTB C OHON MEPEMEHHOM.
Kontponbnas padora Ne 10. Tema. @ukuuu. yuciaoBbie GyHKIUH.
Kontponbhas padora Nell. Tema. Itorosasi KOHTposibHas paboTa.
9 knacc
KonTponbhas pabora Nel. Tema. Uucna u BEIYUCIICHUS.
KonTponbnas paborta Ne2. Tema. YpaBHeHUS ¢ OHON NTEPEMEHHOM.
KonTponbHas padota Ne3. Tema. JI[poOHO-paliioHanbHbIE YpaBHEHUS.
Kontponbhas padora Ned4. Tema. CuctemMbl ypaBHEHUM € IByMsI TIEPEMEHHBIMU.
KonTponwsnas padora Ne5. Tema. JInHeliHbIe HEpaBEHCTBA C OHOM MEPEMEHHOM.
Kontponbhas pabora Ne6. Tema. KBagparHbie HepaBeHCTBA.
Kontponbnas padora Ne 7. Tema. KBagparuunast GyHKIMS U €€ CBONCTBA.
Kontponbhas padora Ne 8. Tema. ApudmMeruueckasi mporpeccus.
Kontponbnas padora Ne 9. 'eomeTpuueckas mporpeccus.
Kontponbnas pa6ora NelQ. Tema. Utorosast koHTposipHas padoTa.

I'eomerpus
[ Kiacc
KonTponbnast pabGora Nel. Tema. OCHOBHBIE TE€OMETPHUYCCKHE CBOWMCTBA
mpocTelmux Guryp.
KonTponbnas padora Ne2. Tema. CMekHbIE U BEpTUKAJIbHbBIC YIJIBL.
KonTponbhas padora Ne3. Tema. [Ipu3Haku paBeHCTBA TPEYTOJIbHUKOB.
Kontponbnas padora Ne4. Tema. PaBHOOEIpEHHBIN TPEYTONBHUK.
KonTponbshas padota Ne5. Tema. [TapannensHbie npsiMbie.
KonTponbsHas padora Ne6. Tema. Cymma yrinoB TpeyrojabHUKA.
Kontponbras padora Ne 7. Tema. OKpyXKHOCTb U KPYT.
KonTponbnast pabota Ne6. Tema. iToroBast KoHTpoJibHast padoTa.
8 kiacc
KonTponbhas padota Nel. Tema. UeTbIpeXyTroibHUKH.






Kontponbnas padora Ne2. Tema. Cpennsist nuHus TpeyronbHuka. CpeaHss
JIUHUS TparenuH.
KonTponbnas padora Ne3. Tema. [Inomaas TpeyroabHuka, napamienorpaMmma.
KonTponbhas padorta Ne4. Tema. [Tnomans nogqoOHbIx duryp.
KonTponbHas padora Ne5. Tema. Teopema [Tudaropa.
Kontponbnas padora Ne6. Tema. Vbl B OKpYKHOCTH.
Konrtponbhas padora Ne7. Tema. UtoroBast KOHTpoJsibHas paboTa
9 kaace
Kontponbhas padora Nel. Tema. Pemienue TpeyroibHHUKOB.
Kontponbhas padbora No2. Tema. [Inomanu TpeyroabHUKa, YETHIPEXYTOIbHUKA.
KonTponbsHast padota Ne3. Tema. BexTopsr.
Kontponbhas padora Ne4. Tema. JlekapToBbl KOOPAMHATHI Ha TJIOCKOCTH.
Kontponbhas pabora Ne5. Tema. [IpaBuiibHble MHOTOYTOJIBHUKH.
Kontponbhas padora Ne6. Tema. [Tnomans kpyra u ero yacrtei.
Kontponbhas pabora Ne7. Tema. Utoroast KoHTpoiibHas paboTa.

BepossiTHOCTH U CTATHCTHKA
7 Kkaacc
KonTponbnas padora Nel. Tema. [IpeacraBienne 1aHHBIX.
Kontponbhas padora Ne2. Tema. OnucarenbHasi CTaTUCTHKA.
KonTponbhas padota Ne 3. Tema. CinyualiHas "3MEHYHBOCTb.
KonTtponbhas pabora Ne 4. Tema. BepossiTHOCTh M 4YacToTa CIIy4allHOTO
COOBITHSI.
8 kJace
KonTponbhas padora Ne 1. Tema. MHoOXecTBa.
Kontponbhas padora Ne2. Tema. BepoaTHOCTb Cly4yaitHOTO COOBITHS.
Kontponbnas pa6ora Ne 3. Tema. CnyqaitHbie cOOBITHS.
9 knacc
Kontponbhas padora Ne 1. Tema. DnemMeHTs! KOMOUHATOPUKH.
Kontponbhas pabora Ne 2. Tema. McnbiTanus.
Kontponbnas padora Ne 3. Tema. CiiydaiiHasi BeJIMYHHA.



IINTAHUPY EMBIE PE3VJIBTATBI OCBOEHMA YUEGHOI'O ITPEIMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHIMA

JIMUYHOCTHBIE PE3VYJIBTATBI:

MOTHBaIUsl K OOYYEHHIO MaTeMaTWKe M IIeJICHANpaBICHHON MO3HABATEIHHON
TeSITeNbHOCTH;

MOBBIIIICHHE  YPOBHS  CBOCH  KOMIETEHTHOCTH 4epe3  MPaKTHUECKYIO
JeSITeNFHOCTD, TPEOYIONIYI0 MaTeMaTHYEeCKIX 3HAHUH, B TOM YHCIIE YMEHHE YUUThCS
y APYIUX JIIOACH;

CIIOCOOHOCTh 0CO3HABATh CTPECCOBYIO CUTYaIlHIO, OBITH TOTOBBIM JICHCTBOBAThH
B OTCYTCTBHE TapaHTHH ycriexa;

cnocoOHOCTh oOyuaromuxcsi ¢ 3[IP k oco3HaHuiO CBOMX JE€PUIMUTOB H
IPOSIBIIEHUE CTPEMJICHHSI K HX TIPEOIOJICHUIO;

CIIOCOOHOCTH K CAMOPA3BUTHIO, YMEHHE CTABUTh JOCTHKUMBIE TICITH;

yMEHHE pa3inyarh y4eOHbIC CHUTYyallid, B KOTOPBIX MOXKHO JICWCTBOBAThH
CaMOCTOSITENIbHO, M CHTyallud, TA€ CIIEAYyeT BOCIIOJIB30BATHCS  CIIPABOYHOMN
UHpOpMAIIHEH WIH IPYTHMH BCIIOMOTAaTEIbHBIMU CPEJICTBAMY,

CIIOCOOHOCTH IMEPEHOCHUTD TMOTYICHHBIE B X0/I¢ 00yUCHUS 3HAHMSI B aKTYaJIbHYIO

cuTyanuro (Mpu pEHICHUN KUTCHCKHUX 3aj1ad, TPEOYIOIIMX MaTeMaTHUeCKIX 3HAaHUH);
CIIOCOOHOCTh OPUEHTHPOBATHCA B TPEOOBAHUSAX U IpaBWJIAX MPOBEACHUS
IPOMEKYTOUHOI U UTOrOBOM aTTecTaluy;
OBJIa/ICHHE OCHOBaMHU (PMHAHCOBOI I'PaMOTHOCTH.

METANPEIMETHBIE PE3VYJIBTATbI

Osnadenue yHugepcantbHbIMU yueOHbIMU NO3ZHAGAMETbHOIMU OCUCHBUAMU:

YCTaHABIUBATh  MPUYMHHO-CICACTBEHHBIE CBA3M B  XOJA€  YCBOCHHS
MaTeMaTU4YeCKoro Marepuania;

BBISIBIISITH NE(PUIIUT JAHHBIX, HEOOXOAUMBIX JJIS PEIICHUS MOCTABICHHOM
3a/1a4u;

C TIOMOIIIBIO YUUTENISI BEIOMPATH CIIOCO0 pEeIeHUs] MaTeMaTuyeCcKoi 3a1aqu
(cpaBHUBATHh BO3MOKHbBIE BAPUAHTHI PEUICHUSA );

NPUMEHSATh W TNpeoOpa3oBbIBaTh 3HAKM M CHUMBOJIBI B XOJE pEHICHUS
MaTeMaTH4eCKuX 3a/1a4;

YCTaHABIMBATh HCKOMOE M IAHHOE TIPH PEIICHUN MaTeMaTHIeCKOM 3a/1a4u;

MOHUMATh U WHTEPIPETUPOBATh MH(DOPMAIUIO PA3THUHBIX BHIIOB U (POpM
MIPEICTABICHUS;

WJUTIOCTPUPOBATH peliaeMble 3a7a9u TpahmuecKuMi CXeMaMu;

3¢ (HEeKTUBHO 3aIOMUHATH M CHCTEMATU3UPOBATh HH(POPMAITHIO.

MOHUMATh U MCIIOH30BaTh MAaTEMAaTHUECKUE CPECTBA HAISIAHOCTH (Tpadukw,
aUarpaMMbl, TaOMWIBI, CXEMbl H Jp.) IS WUTFOCTPAIMK, WHTEPIPETAIH,
apryMeHTAIIIH.



Osnaoenue YHUGepcaaIbHbIMU yueoHbIMU KOMMYHUKAMUGHbIMU
oelicmeuaAmu:

OpraHU30BBIBaTh Y4€OHOE COTPYIHUUECTBO U COBMECTHYIO JACSTEIBLHOCTH C
YYUTEIIEM U CBEPCTHUKAMHU B MIPOLECCE PELICHUS 3a/a4;

B3aMMOJICICTBOBATh U HAXOAUTH OOIIKE CIIOCOOBI paboThl; paboTaTh B IPYIIIE:
HaxoAuTh OOIee pelleHre U pa3peniarb KOH(MIUKTHI Ha OCHOBE COIVIACOBaHUS
MO3ULMHI U y4€Ta UHTEPECOB; CAYyILIaTh NapTHEPA; (HOPMYIUPOBAaTh, APIYMEHTUPOBATh
1 OTCTauBaTh CBOE¢ MHECHMUE;

MIPOTHO3UPOBATh BO3HHUKHOBEHUE KOH(DIMKTOB TMPU HAIMYUM PA3HBIX TOUEK
3peHHs] U pa3peliarb KOH(JIUKTHI HAa OCHOBE y4€Ta HMHTEPECOB W TMO3UIUMN BCEX
YYaCTHUKOB,;

apryMEHTUPOBATh CBOKO TO3MIMI0 W KOOPAMHUPOBATH €€ C MO3ULUSIMHU
napTHEPOB B COTPYAHUYECTBE NPH BBIPAOOTKE OOIIETO pEIICHHS B COBMECTHOM
NEATENbHOCTH;

BBITIOJIHSITh CBOKO YacTh PadOTHI, JOCTUTaTh KAYECTBEHHOTO pe3ylibrarta H
KOOPJAMHUPOBATH CBOM JICHCTBUS C APYTUMU WICHAMHU KOMaH/IbI,

OIICHUBATh KAaYECTBO CBOETO BKJIAJa B OOITUH MTPOAYKT.

Oesniadenue ynueepcaibHbiMu Y4eOHbIMU PeYIAMUCHBIMU OCUCH BUAMU:

CTaBHUTh 1I€JIM, BBIOMpPATh M CO3/1aBaTh AJTOPUTMBI IS pelIeHUs y4eOHBIX
MaTeMaTHYECKUX MPoOIIeM;

IUIAaHUPOBAaTh U OCYILIECTBISATH JI€SITEIBHOCTh, HANPABICHHYIO Ha pEIICHUE
3a/1a4 UCCJIEN0BATENbCKOTO XapaKkrepa.

dbopMynupoBaTh W yAEpKUBATH YYEOHYIO 3a/lady, COCTaBJIATh IUIAH W
MMOCJICIOBATEIbHOCTh JCHCTBUM;

OCYHIECTBJISATh KOHTPOJIb IO 00pa3ily M BHOCUTh HEOOXOIUMBIE KOPPEKTHBHI,

KOHTPOJIMPOBATH MPOIECC U Pe3yabTaT y4eOHOW MareMaTuyecKon
NEeATENbHOCTH;

aJIeKBaTHO OLIEHWBATH MPABUILHOCTh WM OIIMOOYHOCTH BBIMOTHEHHS yUeOHOM
3a/1a4yn, €€ 0OBEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BOBMOXHOCTH €€ PEIICHHUS;

CIMYaTh CHOCOO JEUCTBUS M €ro pe3yibTar C 3aJlaHHBIM ITAJOHOM C IIEJBIO
OoOHapy)XCHUS OTKJIOHCHUH W OTIWYUI OT 3TAJIOHA.

MpPEABUAETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh HPH PEUICHUU y4eOHOU
3a/1auu;

MOHUMATh MPUYUHBI, 10 KOTOPHIM HE OBLI JOCTUTHYT TPEOyeMBbI pe3yibrar
TESTENBHOCTH, ONPEEIATh MO3UTUBHBIE W3MEHEHMS] W HaIlpaBlIeHUs, TpeOyromue
JTadbHEHIIeH paboTHI;

PETYINPOBATh CITOCOO BBIPAKCHHS SMOITUH.

HNPEAMETHBIE PE3VYJ/IBTATbI

Pe3ynbrarel ocBoeHus yueOHOro mpenmera «Maremaruka (BKIroudas aireopy,
TEOMETPUI0, BEPOATHOCTh M CTAaTHCTHUKY)», paclpeeleHHble MO rogaM oOydeHwus,
bopMyYIHUPYIOTCS 10 TPUHIUITY J100aBIEHUS HOBBIX PE3yJAbTAaTOB OT rojia K roy, yxKe
Ha3BaHHBIE B MPEABIAYIIMX r0JIaX MO3UIMHU, KaK IPABUIIO, IOCTOBHO HE TOBTOPSIIOTCS,






HO YYUTHIBAIOTCA (pe3ylbTaTbl OYEPEAHOrO0 Troja MO YMOJYAHHIO BKIIOYAOT
pe3yabTaThl NPEIbIAYIIUX JIET).

[JIAHUPYEMBIE ITIPEAMETHBIE PE3VJILTATHI OCBOEHUS [IPUMEPHOI
PABOYE ITPOI'PAMMBI KYPCA «MATEMATHKA» (ITO TOIAM
OBYYEHMUS)

OcBoenne yueOHOTO Kypca «Maremaruka» B 5—6 KjaccaXx OCHOBHOM IIKOJIBI
JOJDKHO o0OecrneurBaTh JOCTUKEHUE CIEAYIONIUX MPEAMETHBIX 00pa3oBaTeIbHbBIX
PE3YJIBTaTOB:

5 KVIACC

Yucna u éviuucienus
OpueHTHpOBaTHCA B IOHATUAX U ONIEPUPOBATh HA 0230BOM YPOBHE TEPMUHAMH,
CBSI3aHHBIMU C HaTYpaJbHBIMU YUCJIaMHU, OOBIKHOBEHHBIMU U JIECATUYHBIMU JIPOOSMHU.

CpaBHUBATh M YIIOPSA0YMBATH HATypaJIbHBIC YHCIIa, CPABHUBATH B IPOCTEHIITUX
CiTy4asix OOBIKHOBEHHBIE IpOOH, AECATUUHBIC APOOH.

COOTHOCHUTH TOYKY Ha KOOPJIMHATHOM (YHCIIOBOM) IPSMON ¢ COOTBETCTBYIOIIUM
el YMCIIOM U N300pakaTh HaTypaJibHBIE YMCIIa TOUKAaMU Ha KOOPAMHATHOM (YUCIOBOM)
MIPSAMOM.

BeimonasaTe  apudMernueckue ASHCTBUS € HATypajdbHBIMH YHCIIAMH, C
OOBIKHOBEHHBIMU JIPOOSIMU B MPOCTEUIITUX CITydasX.

BBITTOTHATE TPOBEPKY, MPUKUAKY pe3yIbTaTa BRIUUCICHUM.

OKpyI/IsTh HaTypaJIbHBIC YHCIA.

Pewienue mexcmoeguix 3a0au

Pemare TekcTOBBIE 3amaun  apUYMETHUYECKHUM CIOCOOOM H € ITOMOIIBIO
OpraHW30BAaHHOTO KOHEYHOTO Iepedopa BCeX BO3MOXKHBIX BapHaHTOB (TIpH
HEOOXOMMOCTH ¢ HAIIPABJISIOIICH TTOMOIIBIO).

Pemiare 3amauu, cojaeplkallue 3aBUCUMOCTH, CBSI3BIBAIOIIME BEJIMYUHBI:
CKOpPOCTb, BPEMsI, PACCTOSIHHE; 1IeHA, KOJTMYECTBO, CTOMMOCTD (IIPHU HEOOXOIUMOCTH C
HCIIOIb30BaHUEM CITPAaBOYHON MH(POPMAITUH).

Hcrnonp30BaTh KpaTKue 3alliCH, CXEMbI, TaOIUIbI, 0003HAYCHUS TIPH PCIICHUH
3aj1ad.

[Tonp30BaThCS OCHOBHBIMH €IMHUIIAMHU U3MEPEHUS: IIEHbI, MACChl; PAaCCTOSHUS,
BPEMEHHU, CKOPOCTH; BBIpAKAaTh OJHU €AMHUIIBI BEJIMYUHBI dYepe3 napyrue (mpu
HEOOXOAMMOCTH C OIOPOI Ha CIPABOYHYIO HH(POPMAIIHIO).

W3Bnekare wHbOpMANNIO, MPEACTABICHHYI0 B Tabiuie, Ha CcTon04YaTon
JIarpaMMe, HHTEPIIPETUPOBATh MPEACTABICHHbBIC TAHHBIE, UCIIOIL30BaTh JJAHHBIC TIPHU
peIlIeHUH 3a/ad.

Haznaonan zeomempusn

[Tonp30BaThCS reOMETPUYECKUMH MOHSATHSAMH: TOUYKa, IpsSMasi, OTPE30K, JIyd,



yroJl, MHOTOYTOJIbHUK, OKPY>KHOCTB, KPYT.

[IpuBoauTh mpUMEpPHl OOBEKTOB OKPYXKAIOLIETO MHUPA, HMEIOMUX (GopMy
M3yYEHHBIX TEOMETPHUIECKUX (QUTYP.

Hcnonp30BaTh TEPMHUHOIOTHIO, MPH HEOOXOAMMOCTH IO BH3YaJbHOW OMOpE,
CBSI3aHHYIO C YIJIaMH: BEpIIMHA, CTOPOHA; C MHOTOYTOJbHHKAMH: yrojl, BepIINHA,
CTOpOHA, TMaroHajb; C OKPY>KHOCTBIO: paanuyc, IUaMeTp, IICHTP.

N300pakaTh W3ydeHHBIE Te€OMeTpudecKkue (Urypsl Ha HEITUHOBAHHON W
KJIeT4aToi OyMare ¢ MOMOIIBIO IIUPKYIIS ¥ TUHEHKH (ITOCIe COBMECTHOTO aHAIH3A).

HaxomuTe IIMHBI OTPE3KOB HETMOCPEICTBEHHBIM HM3MEPEHUEM C TIOMOIIBIO
JUHEWKH, CTPOUTH OTPE3KU 3aJaHHOW IJIUHBI, CTPOUTH OKPYKHOCTH 3a/JaHHOTO
panuyca.

Hcnonp30BaTh CBOWCTBAa CTOPOH M YIVIOB MPSIMOYTONBHHUKA, KBagpara IJs HX
MIOCTPOCHHUS, BEIYUCIICHHUS TUTOMIAAN U IEPUMETpa.

BbaucnsaTe mepuMerp W IIIOM@AAbL KBajpara, MpsIMOYTONbHHUKA, QUTYD,
COCTaBJICHHBIX W3 TMPSIMOYTOJIHHUKOB, B TOM uHcie (uryp, n300pakEHHBIX Ha
KJIeT4aroil Oymare.

[Tonmp30BaTbcsi OCHOBHBIMH METPUUYECKUMHU E€IMHULIAMU HW3MEPEHUS JJIUHBI,
TUTOIIA TU; BBIPAXKATh OJHH €UHUIIB BEJIMUMUHBI Yepe3 Apyrue (Mpu HEOOXOTUMOCTH C
OTIOpPOH Ha CIIPaBOYHYIO WH(OPMAIIHIO).

Pacnio3HaBarp mapasenenuries, Kyo, HCIIOIb30BaTh TEPMUHOJIOTHIO: BEPIIIMHA,
peOpo TpaHb, U3MEPEHHs; HAXOAUTh U3MEPEHUS Napajuiesenunena, Kyoa.

Beruucnare 00b€M Kyba, mapajuieienunena 1o 3aJaHHBIM H3MEpeHHUsM (C
OIOpOW Ha aJIrOpUTM y4eOHBIX NEHCTBHIA), MOJB30BATHCS EIMHULAMH H3MEPEHUs
o0BbEMa.

Pemare HeclOXHBIE 3alaud Ha H3MEpPEHHE T€OMETPHYECKUX BEIHYMH B
MPAKTUYECKUX CUTYAIUsIX (MPH HEOOXOAMMOCTH C BU3YaJIbHON OMOPOHA).

6 KJIACC

Yucna u evluucienusn

OpueHTHPOBATHCS B OHATHUSIX U ONIEPUPOBATH HA 0a30BOM YpOBHE TEPMHUHAMH,
CBSI3aHHBIMU C PA3IMYHBIMH BUJAMHU YHCENT M CIOCO0aAMU WX 3alUCH, MEPEXOIUTh
(ecm 3TO BO3MOXHO) OT OTHOM (hOPMBI 3aITMCH YHCIIAa K IPYTOM.

CpaBHUBATh W yHOPSIOYUBATH IIEJbIE YHCIIA, OOBIKHOBEHHBIC U JCCATUYHBIC
IpoOu, CpaBHUBATH YKCIIA OHOTO U PA3HBIX 3HAKOB.

BoinonHsaTe apudpMeTnueckue AEHCTBUS C HATYPAJIbHBIMU U 1IEJIBIMUA YHUCIIAMH,
OOBIKHOBEHHBIMHU U JECATUYHBIMH JPOOSMH, TIOJOXKUTEIHHBIMUA U OTPHUIATCITbHBIMHU
YUCIIaMHU.

BoluncnsaTh 3Ha4€HUSI YUCIOBBIX BBIPAKEHUH, BBIMOIHATD TPUKUJIKY U OLIEHKY
pe3yabTrara BBIUMCICHUHN; BBIMONHITH MPeoOpa30BaHUs UYWCIOBBIX BBIPAKCHHHM Ha
OCHOBE CBOMCTB apu(hMETUUECKUX ICHCTBUM.

COOTHOCUTH TOUKY Ha KOOPJUHATHOM MPAMOMN C COOTBETCTBYIOLIUM €1 YHUCIOM
1 n300pa)kaTh Ynciia TOUKAaMU Ha KOOPAMHATHOM MPsIMOM, HAXOAUThH MOJYJIb YUCJIA.

COOTHOCUTH TOYKH B MPSMOYTOJBHOW CUCTEME KOOPAHMHAT C KOOpAWHATAMHU






3TOM TOYKMU.

OkpyrisaTh 1eble YHuciia W JAeCATHYHbIe ApoOu (1Mo oOpasily), HaXOIWUTh
MPUOTMKEHHSI YHCEIT.

Yucnoevie u OykeeHnHble GHIPANCEHUSA

OpueHTUPOBAaTHCS B MOHITHUSAX U ONIEPUPOBATH Ha 0a30BOM YPOBHE TEPMUHAMH,
CBSI3aHHBIMU C 3aIUCHIO CTETICHU YMCIIa, HAXOIUTh KBaJpaT U KyO YMCla, BRIUUCIATH
3HAUYEHUS NPOCTEUIINX YUCIOBBIX BBIPAKCHUH, COAEPKAIIUX CTEIICHHU.

[Tonb3oBaThCs MpHU3HAKAMU JIETUMOCTH (TP HEOOXOAMMOCTH C ONOpOil Ha
aJTOPUTM IIpaBUjia), pacKiaJblBaTh HATYPAIbHBIC YHUCIIA HA MPOCTHIE MHOXKHUTEIH.

Ilonv306amuvcs macuimadom, COCTABIATh MPONOPLUU U OTHOILICHUS.

Ucnonws3zoBark OykBbI Jisi 0003HAUEHUSI YHUCEN MPU 3alUCH MaTEMaTHYECKUX
BBIDOKCHUHN, HAXOAUTh 3HAUYCHHS  OYKBEHHBIX  BBIPAXKCHUN,  OCYIIECTBIISSA
HEOOXOMMBIC TIOJICTAHOBKM W MpeoOpa3oBaHus (C OMOpOW Ha aJrOPUTM YUEOHBIX
TIEeUCTBUH).

HaxonuTh HEW3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pewenue mexcmogulx 3aoau

Pemares MHOrOmIaroBbie TEKCTOBBIC 3ajaydl apU(PMETHUYECKUM CIIOCOOOM C
OTOPOI Ha BOMIPOCHBIN TJIaH.

Pemiarp npocTeime 3a7a4H, CBSI3aHHBIC C OTHOIIICHUEM,
MPONOPLIMOHAJIBHOCTHIO BEJIMYMH, MPOIEHTAMU; PElIaTh TPU OCHOBHBIC 3a/1a4d Ha
JIpOoOU U MPOIEHTHI.

Pemare 3amaum, conepxaniue 3aBUCUMOCTH, CBSI3BIBAIOLINE BEJIWYUHBI:
CKOpPOCTb, BPEMSI, PACCTOSIHUE, 1I€HA, KOJIMYECTBO, CTOMMOCTb; IPOU3BOIUTEIBHOCTD,
BpeMmsi, 00b€Ma paboThI, UCTIONIB3YS apUPMETHUECKUE IEUCTBUSI, OLICHKY, IPUKUIIKY;
N0JIb30BaThCSl €AMHULIAMHU U3MEPEHHSI COOTBETCTBYIOIINX BEJINUNH.

CocrapnsiTh OyKBEHHBIE BBIPAKEHHUSA 10 YCIOBHUIO 33]a4d MOCIE COBMECTHOTO
aHaju3a.

N3Bnekars wHGOpMaIUIO, TPEICTABICHHYIO B Ta0OiuIax, Ha JWHEHHOM,
CTONOYaToO WM KpYyroBOM aMarpamMmax, HHTEPIPETHPOBATh NPEICTABICHHBIC
JAHHBIE; UCIIOJIB30BaTh JJAHHbBIE ITPU PEILICHUH 3a]1a4.

[IpencraBnaTe HHGOPMANHMIO C TTOMOIIBIO TAOJMI, TUHEHWHOW W CTOJI0YATOM
Iarpamm.

Haznaonan zeomempus

[IpuBoauTH, mpUMEpHl OOBEKTOB OKPYXKAIOIIETO MHUPA, HUMEIMUX GopMy
M3YYCHHBIX TEOMETPUYECKUX IUIOCKUX W MPOCTPAHCTBEHHBIX (UTYp, NPUMEPHI
PaBHBIX U CHMMETPUYIHBIX (QUTYD.

N300paxaTh ¢ MOMONIBIO LIUPKYJIS, TUHEUKH, TPAHCIIOPTHPA HA HETMHOBAHHOU
Y KJIeTYaToi Oymare u3y4eHHBIC IIJIOCKHUE TeOMETpHUECKre GUTYPBI U KOHPUTYpaIu,
CUMMETPHUYHBIE (DUTYPHI.

NMets mpeacTaBieHWEe O TEOMETPUUYECKUX TMOHATHUSIX: PABEHCTBO (uryp,
CUMMETpPHsI, OCb CHMMETPHUH, LIEHTP CUMMETPUHU.

Haxonuths BeMUYMHBI YIJIOB U3MEPEHUEM C MTOMOUIBIO TPAHCIIOPTHUPA, CTPOUTH
yITIbl 33JJaHHOM BEJIMYWHBI, IOJB30BaThCA MPHU PEIICHUH 3a7ad IpaJyCHOM Mepou
YITIOB; paclO3HABATh HA YEPTEkKAX OCTPbIN, IPAMOU, pa3BEPHYTHIN U TYIIOW YIJIBIL.






Beluncnare JMHY JIOMaHOM, IEPUMETP MHOIOYTOJIBHUKA, IIOJIb30BaThCs
€AVMHULIAMHA U3MEPEHHUsI JUIMHBI, BBIPAKATh OJHU €IWHHUIIBI U3MEPEHUS JUIMHBI Yyepes
IpyTHE.

Haxoaute, ucnonb3yst 4epTéXHbIE HHCTPYMEHTBI, PACCTOSHUS: MEXKAY JIBYMS
TOYKAaMH, OT TOYKH JI0 MPSMOM, JUIMHY ITyTH Ha KBAaJPAaTHOU CETKE.

Boruncnars  miomanb  QUIyp, COCTaBIEHHBIX M3 MPSIMOYTOJIBHHUKOB,
MCIIOJIb30BaTh pa30ueHue Ha MPSIMOYTOJIbHUKH, Ha paBHbIE (PUTYPbI, JOCTPAUBAHUE 10
MPSAMOYTOJIBHHUKA; TI0Jb30BaTbC OCHOBHBIMU €IMHULAMU HW3MEPEHMS IUIOLIAIN;
BBIPA)KaTh OJHU €IMHUIIBI U3MEPEHUS IJIOIAU Yepe3 Apyrue (Ipu HEOOXOAUMOCTH C
OIMOPOM Ha CIPaBOYHYIO HH(OPMALIHIO).

Pacrio3HaBarh Ha MOAENSIX U H300paKEHUSIX MHUPAMUIY, KOHYC, LMIUHID,
UCIIOJIb30BaTh TEPMUHOJIOTHIO: BEpIINHA, peOpo, I'paHb, OCHOBAHKE, pa3BEPTKA.

N306paxkats Ha Ki1eTyaTol Oymare nNpsiMOyroJibHBINA NMapasuieenunes.

Boruucnars 00bEM MpSMOYTOIBHOTO MapajuleNienumena, Kyoa, Mmoiab30BaThCs
OCHOBHBIMH E€AMHHUIIAMHU M3MEPEHHsSI 00bEMA; BBIPAXKATh OJHM €IUHUIBI M3MEPEHUs
o0BbEMa uepe3 Jipyrue (¢ onopoit Ha CIPaBOYHYIO HHPOPMAIIHUIO).

Pemate HecnoXHbIE 3aJaud Ha HAXOXKIEHUE TE€OMETPUYECKUX BEJIWYMH B
NPAKTUYECKUX CUTYyalUsX (P HEOOXOAMMOCTH C BU3yaJIbHOM OMOpPO).

IIJTAHVPYEMBIE TIPEJIMETHBIE PE3YJIETATBI OCBOEHM S IIPUMEPHO
PABOYEN ITPOT'PAMMEBI KYPCA «AJITEEPA» (ITO TOJIAM OBYUYEHUS)

OcBoenue yudeOHOTO Kypca «AnreOpa» Ha YpOBHE OCHOBHOTO OOIIETro
oOpa3oBaHusl JIOJDKHO oOOecneduBarTh JOCTIDKEHHE CIEAYIOMIMX MPEIMETHBIX
00pa30BaTeNbHBIX PE3YIIBTATOB:

7 KUIIACC

Yucna u evluucienusn

BreimonuATh, coderass yCTHbIE W THUCHMEHHBIE TNPUEMBI, apuPMETHUYECKUE
JNEUCTBHS C pAlIMOHATBHBIMHU YUCIAMU.

HaxonmuTh 3HaueHWs 4YHUCIOBBIX BBIPAKEHUN; MPUMEHSATH Pa3HOOOpa3HbBIE
CrocoObl W MPUEMBI BBIYUCICHUS 3HAYCHUH JIPOOHBIX BBIPAKECHHM, COICPKAITUX
OOBIKHOBEHHBIE U JIECATUYHBIEC POOH.

[lepexomuTts OT omHON (HOPMBI 3amUCH YHUCEN K Apyroil (mpeoOpa3oBHIBATH
JNECATUYHYIO IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYO
B JICCATUYHYIO, B YACTHOCTU B OECKOHEUHYIO NECATUYHYIO ApoOb). CpaBHUBATH U
YHOPSIA0YMBATh PallMOHATIbHBIE YHCIIA.

OKpyrsTh yucia.

BbINOAHATE NPUKUIKY U OLIEHKY PE3yJIbTaTa BHIYMCICHUM, OLEHKY 3HAUCHUI
YHUCJIOBBIX BBIPAXKEHUH.

BbINoONHATE 1EUCTBUS CO CTENEHSIMU C HATyPaJIbHBIMU MTOKa3aTeNsIMU (C OMIOPOit
Ha CIPaBOYHYIO HH(OpMALIHIO).

[IpuMeHsATh TPU3HAKU JIETUMOCTH, Pa3I0KEHUE HA MHOXKHUTEIIU HATYypaJIbHBIX






YHCEJL.

Pemare mnpocreifiirie MpPaKTUKO-OPUEHTUPOBAHHBIE 3aJauM, CBS3aHHBIE C
OTHOIIEHWEM  BEJIMYMH,  MPOMNOPLUHMOHATBHOCTBIO  BEJIMYMH,  IMPOIECHTAMH;
HMHTEPIPETUPOBATH PE3YJIBTAThl PEUICHUS 3a/1a4 ¢ YYETOM OTPAaHUUYEHUN, CBSI3aHHBIX CO
CBOMCTBaMU paccMaTpUBAEMbIX OOBEKTOB.

Anzedopauueckue 8vlparxcenus

OpueHTUpOBaThCSA B TMOHATHUSIX U OMNEpPUPOBaTH Ha 0a30BOM YpOBHE
anreOpanyeckor TEPMUHOJIOTHENH U CUMBOJIMKOH.

HaxoguTe 3HaueHusi OYKBEHHBIX BBIPAKCHUN TMIPU 3aJaHHBIX 3HAYCHUSIX
NEPEMEHHBIX.

BrinonHsaTe npeoOpa3oBaHus 11€JI0TO BBIPAKEHUSI B MHOTOUJICH MPUBEICHUEM
MOIOOHBIX CIAraeMbIX, PACKPBHITUEM CKOOOK.

BohIMOMHATE yMHOXKEHHE OJHOWJIEHAa Ha MHOTOWJIEH W MHOrowieHa Ha
MHOTOWIEH, TPUMEHATHh (POPMYIIbI KBaJipaTa CyMMBI M KBajJipaTa pasHOCTH (C OTIOpOi
Ha CIIPAaBOYHYIO HH(DOPMAIIUIO).

OcymiecTBasATh pa3ioKEHUE MHOTOWICHOB HAa MHOXHUTEIW C IOMOIIBIO
BBIHECEHUS 32 CKOOKH OOIIEro MHOXKUTENIS, TPYIITUPOBKU CIaraeMbIX, MPUMEHEHUSI
dbopmyI cOKpan€HHOro yMHOXKEHHUS (C OTIOPOH Ha CIIPaBOUHYIO HH(POPMAITHIO).

[TpumensTh IpeoOpa3oBaHusi MHOTOWICHOB JIJIsl PEIICHUS Pa3JIMUHbBIX 33]1a4 U3
MaTeMaTHUKH, CMEXHBIX MTPEAMETOB, U3 PEaIbHON MPAKTUKHU.

Hcnonbs30BaTh CBOICTBAa CTENEHEHM C HATypaJbHBIMM TOKa3aTelIMU IS
npeoOpa3oBaHus BeIpaXKEHUH (C OMOPO HA CIIPABOYHYIO HH(POPMAIIHUIO).

Ypasnuenus u nepasencmea

Pemate nuHelHBIE YpaBHEHUSI C OJHOM IEPEMEHHOW, NpPHUMEHSsS IpaBUiia
nepexojia 0T UCXOJAHOTO YpaBHEHHUS K paBHOCWIbHOMY eMy. [IpoBepsiTh, sBIsAETCS JId
YHUCJIO KOPHEM YPABHEHUS.

Nmets npencrapnenue o rpaduyeckux METoAax MPH PEIICHUH JTMHEHHBIX
YPaBHEHUHN U KX CUCTEM.

[lonGupare mnpuMepbl Map YHCEN, SBISIONUXCS PEIICHUEM JUHEHHOTO
YPaBHEHUS C IBYMS IEPEMEHHBIMHU.

Crtpouth B KOOPIAWHATHOM TIIOCKOCTU TpadUK JIMHEHHOTO YPaBHEHUS C JIByMsI
MEPEMEHHBIMHI; TIOIB3YSICh TPaUKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPaBHEHUS.

Pemate cuctembl ABYX JIMHEHMHBIX YPAaBHEHUN C ABYMsI IEPEMEHHBIMH, B TOM
grciie rpaduaecku (C Ormopoi Ha aJrOPUTM YIEOHBIX JEHCTBUN).

CocraBnsiaTh (1IOCJIE COBMECTHOTO aHAJIM3a) U PellaTh JUHEHHOE YpaBHEHUE WU
CUCTEMY JIMHEMHBIX YpaBHEHUW MO YCIOBHUIO 3aJa4H, HWHTEPIPETUPOBATH B
COOTBETCTBUH C KOHTEKCTOM 3a/1auy MOJYYEHHBIN PE3yJIbTaT.

Koopounameut u cpagpuxu. @ynkyuu

N300paxaTh HAa KOOPJMHATHOW MPSIMOM TOYKH, COOTBETCTBYIOLIME 3aJIaHHBIM
KOOpAMHATaM, Jy4d, OTPE3KH, MHTEPBAJIbI; 3aMKHChIBATh YMCIIOBBIE MPOMEXYTKU Ha
anreOpanyecKoM SI3bIKE.

OTMeuaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH IO 3aJaHHBIM KOOpIWHATaM;
CTPOUTH rpad UKy JIMHESHHBIX QyHKIHA. CTpouTh rpaduk GyHkmu y = KX + b.

OnuchiBaTh € TNOMOIIBIO (YHKUMA M3BECTHBIE 3aBUCUMOCTH  MEXKIY






BeJIMYMHAMH ([0 aJITOPUTMY Y4UEOHBIX JEHCTBUIA): CKOPOCTh, BPEMsl, PacCTOSHUE,
LI€Ha, KOJIMYECTBO, CTOUMOCTb; MPOU3BOAUTEIBHOCTD, BpeMs, 00bEM PabOTHI.
Haxonuth 3HaueHue (GyHKIUU MO 3HAUYCHUIO €€ apryMeHTa.
[lonumars rpadguueckuid cnocoO0 NpPEACTaBIEHUS W aHaJIM3a HHQOpMaALUY;
U3BJIEKATh U MHTEPIPETUPOBATH MH(OPMAIINIO U3 IPAPUKOB pealibHbIX MPOLECCOB U
3aBUCUMOCTEM.

8 KJIACC

Yucna u evluucienusn

Hcnonb3oBarh HayalbHBIE NPEACTABICHUS O MHOXKECTBE JI€HMCTBUTEIBHBIX
YuCeN IS CPaBHEHUS, OKPYIVICHUS W BBIYHMCICHHI; M300pakaTh JIEHCTBUTEIIHHBIC
YUCia TOYKaMH Ha KOOPJIUHATHOM MPSIMO.

[IpumensTe mnoHSATHE apUPMETHYECKOTO KBaJIpPaTHOTO KOPHS; HAXOAUTh
KBaJIpaTHbIE KOPHHU, WCIOJB3ysd TPU HEOOXOMMMOCTH KaJIbKYJISTOP; BBIOJHATH
npocTeilliue MpeoOpa3oBaHMsl BBIPAXKEHUN, COAEpKAIMX KBaJpaTHBIE KOPHH,
UCIIOJB3Ysl CBOMCTBA KOPHEM.

Hcnonw3oBarh 3anmucu OONBIIMX U MaJIBIX YKMCENI C TOMOIIBIO JIECATUYHBIX
npoOeii u crenenet uncina 10.

Anzedpauueckue eviparxcenus

[IpuMeHATP TOHATHE CTENEHM C LEJIbIM  [OKa3aTeJleM, BBIIOJIHIThH
npeoOpa3oBaHusl BBIPAXKEHUH, COAEpKAIIMX CTENEHU C LETbIM IoKa3areneM (cC
MCIIOJIb30BaHUEM CIIPABOYHOM MH(MOPMAIIIH).

BBIONMHATE HECHOXKHBIE TOXKJIECTBEHHBIE MPEOOpa3oBaHUs PalMOHAIBHBIX
BBIpQKEHUN Ha OCHOBE NPAaBWJI JEHCTBUI HaJl MHOTOWICHAMH U ajredpandyecKuMu
TPOOSIMH.

PacknanpiBars kBaJpaTHBIN TPEXUIEH HA MHOKHUTENH.

[TpumensTh MpeoOpa3oBaHus BHIPAKEHUN /I PEIICHUS PAa3IMYHBIX 3a7ad U3
MaTEeMaTUKH, CMEXHBIX TPEAMETOB, U3 PEATIbHON MPAKTUKHU.

Ypasnuenus u nepasencmea

Pemare nuHeiiHble, KBaJpaTHbIE YpaBHEHUS (C MCIOJb30BAaHUEM CIIPABOYHOM
uHMOpPMAINK) W palMOHAIFHBIE ypPaBHEHUS, CBONSAIIAECS K HHUM, CHUCTEMBI JBYX
YPaBHEHUU C ABYMS IEPEMEHHBIMHU.

[IpoBOAUTE NPOCTENIIINE UCCIIENOBAHUS YPABHEHUN U CUCTEM YPABHEHUH, B TOM
quclie ¢ NMPUMEHEHHEeM TpaduuecKux mpencTaBieHu (yCTaHABIMBATh, UMEET JIH
YpaBHEHHE WJIM CHUCTEMa YpaBHEHUM pPEIIeHUs, €CIM UMEET, TO CKOJIbKO, U Mp.) C
OTIOPOI Ha aJITOPUTM YI€OHBIX IEHCTBHM.

[lepexomuTs OT cioBecHOW (OPMYIUPOBKH 3aaun K €€ anre0pamdeckoi
MOJENM C TIOMOIIBK) COCTABJICHUS YPAaBHEHUS WM CHCTEMBI YPaBHEHH,
MHTEPNPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4M MOJYyYEHHBIN PE3ybTaT.

[IprMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB U1l CPABHEHHUS], OLICHKH; PEIIaTh
JIMHEHbIE HEPABEHCTBA C OJHOM MEPEMEHHOM M MX CHCTEMBI; JaBaTh rpauyecKkyto
WJUTIOCTPALI0 MHOKECTBA PEILICHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

Dynkuyuu






OnepupoBaTh Ha 0a30BOM YypOBHE (YHKIMOHAJIBHBIE TOHATUS WU SI3bIK
(TepMHHBI, CUMBOJUYECKUE OOO3HAYEHUA); OMPENENATh 3HaYeHUe (YHKIHUHU IO
3HAYEHUIO apryMEHTA; ONPEAENISITh CBOMCTBA (PYHKIIMH MO €€ rpaduKy.

Crpouts rpaduKy 3eMeHTapHbIX QyHKIMH BUuga , Y = X2,y =X3,y =+/x ,y =

k; onmuceiBaTh CBOMCTBA UMCIOBON (QyHKIMH 10 €€ TpaduKy (MIpu HEOOXOAMMOCTH C
X

HaIpPAaBIIAIONIEH TOMOILBIO).

9 KJIACC

Yucna u evluucienusn

CpaBHUBaTh ¥ yHOPSAA0UYUBATH PAlMOHAIBHBIE U UPPALIMOHATBHBIC YHCIIA.

BoinonasaTe apudmeTndyeckue NEMCTBUS ¢ pallMOHAIBLHBIMU YUCIaMU, coueTas
YCTHBIE W TMHUCBMEHHBIE MPUEMBI, BBIMOJHATh BBIYMCICHHUS C UPPAlUOHAIBHBIMU
YUCIIaMHU.

Haxonuth 3HaY€HMS CTENEHEH C LEeJIbIMU MOKA3aTeIsIMU U KOPHEW; BRIYUCIISTH
3HAUYEHUS YUCJIOBBIX BHIPAKCHUH.

OKpymJIaTh  JI€HUCTBUTEIbHBIC YHMCJA, BBIMOJHITH NPUKUAKY pe3yabTara
BBIYMCIICHUH, OIIEHKY YHCIIOBBIX BBIPAKEHUI.

Ypasnuenus u nepasencmea

Pemate nuHEHBIE U KBaJIpaTHbIE YPaBHEHUS, YPABHEHHUS, CBOJSILINECS K HUM,
npocreiiine 1poOHO-pallMOHaNIbHBIE YPABHEHUS.

Pemate mpocreimue CcucTeMbl JBYX JIMHEMHBIX YPAaBHEHUW C JBYyMSA
NEPEMEHHBIMU M CUCTEMBI JByX YPABHEHUH, B KOTOPBIX OJJHO YPABHEHUE HE SIBISECTCS
JIMHENHBIM (110 BU3YyaJbHOU OIope).

Pemars mnpocteiiirie TEKCTOBBIE 3ajaud  alreOpandeckuM CrocoooM ¢
IOMOILIbIO COCTAaBJICHUSI YPAaBHEHUS WM CHUCTEMBl JBYX YpPaBHEHUW C JABYMS
EPEMEHHBIMU.

[IpoBoaHUTE MPOCTEUIINE UCCIENOBAHUS YPABHEHUM U CUCTEM YPABHEHUI, B TOM
quclie ¢ NMPUMEHEHHEeM TpaduuecKux MpelncTaBieHui (ycTaHaBIMBaTh, UMEET JIH
ypaBHEHUE WM CUCTEMA YPAaBHEHUN PELIECHUS, €CIH UMEET, TO CKOJIBKO, H TIp.).

Pemate nuHeiHbIE HEpaBEHCTBA, KBaJpaTHble HEPABEHCTBA; H300pakaTh
pEILICHUE HEPAaBEHCTB HA YHUCJIOBOW MPAMOM, 3alMCBIBATH PELUICHUE C IMOMOLIBIO
CHUMBOJIOB.

Pemrars crucTeMbl TMHEWHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIFOUAIOIIHE
KBaJIpaTHOE HEPABEHCTBO; M300paKaTh PEIICHWE CUCTEMbl HEPABEHCTB HA YUCIOBOU
MPSIMOM, 3aMUCHIBATh PEIICHUE C IIOMOIIBK) CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NPU PELICHUN PA3JIMYHBIX 3a]1a4.

Dynkuyuu

PacriozHaBare (QyHKIMM WM3yYEeHHBIX BHIOB. l[loKa3piBaTh CXEMaTHYECKU
pacrookeHue Ha KOOPUHATHOH II1ocKoCcTH TpadukoB GyHKImMi Bua: Y = KX, y = kx

+b ,y=a +bx+c,y=xy= Vxy = ;"" B 3aBHCHMOCTH OT 3HAYCHHM

K03 (PUIIMEHTOB; OMUCHIBATH CBOMCTBA (PYHKIUH.



Crpoutb 1 n300paxarb CXEMaTHYECKU TpaUKU KBagpATUYHBIX (PYHKIIUH,



OMKCHIBATh CBOMCTBA KBAAPATUUHBIX (PYHKLUI O UX Tpadukam.

Pacnio3HaBarh KBaJpaTH4HYIO (QYHKUHMIO MO (opmyle, NPUBOAUTH HPUMEPHI
KBaJIpaTUYHbBIX (QYHKIMI U3 peanbHOU KU3HU, PU3UKH, TEOMETPUU.

Apugpmemuueckan u zeomempuyeckan npozpeccuu

Pacnio3HaBarh apu(pMETHUECKYI0 U TE€OMETPUUYECKYIO MPOTrPECCUU IPU Pa3HbIX
cnoco0ax 3aJaHusl.

BbInOMHATG  BBIYMCIEHUS C  HUCHOJAB30BaHHEM  (QopMya N-ro  4ieHa
apuMETHYECKOH M TEOMETPUYECCKON MPOrpeccuii, CyMMBbl TEpBBIX N wieHOB (C
OTOpOH Ha CIPABOYHYIO MH(OPMAIIUIO).

Pemarp 3a1aun, CBS3aHHbBIE C YHCIIOBBIMHU MTOCIEI0BATEILHOCTIMHU, B TOM YHUCIIE
3alayl M3 peajbHOW JKM3HM (C MCMOJIb30BAaHUEM KaJbKYyIsATOpa, LU(POBBIX
TEXHOJIOTHH).

IIJIAHUPYEMBIE TIPEJIMETHBIE PE3VJIbTAThI OCBOEHNS ITPUMEPHOM
PABOYEW ITPOT'PAMMBI KYPCA «'EOMETPUS» (ITO TOJAM OBYYEHNS)

OcBoenne yueOHOro Kypca «leomeTpusi» Ha YpOBHE OCHOBHOIO OOIIETO
oOpa3oBaHusl JOKHO OOCCIIEYMBATh JOCTHKCHUE CICAYIOIMHNX MPEAMETHBIX
00pa3oBaTeNbHBIX PE3YIBTATOR:

7 KUIIACC

Pacrio3HaBarh u3yueHHbIE TeOMETpUUECKUE PUTYPBI, OMPENEATh UX B3aUMHOE
PaCIoNIOKEHUE, H300pakaTh TEOMETPUYECKHE (UTYPBI; BBIMOIHATh YEPTEKH II0
yCIIOBHIO 3a1auu. V3MepsTh JNMHEWHBbIE W YIVIOBBIE BEJIMYMHBL. Pemarb 3agadud Ha
BBIYHCIICHUE JUIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jenars rpy0Oyr0 OLIEHKY JMHEHHBIX U YIIIOBBIX BETUYMH MPEIMETOB B peaIbHON
KU3HU, Pa3MEpoB NPUPOIHBIX OO0BEKTOB. Paznmuare pazMepsl 3TUX OOBEKTOB IO
HOPSIIKY BEJIMYHUHBI.

CTpouTh 4epTEKU K TEOMETPUUECKUM 3a1a4aM (C UCIIOJIb30BAHUEM CMBICIOBOM
OTIOPBHI: HABOJSIIIINE BOIIPOCHI U/UU aJTOPUTMA YI€OHBIX JEHCTBUN).

ITonp30BaTeCAd  NMpU3HAKAMH  PABEHCTBA  TPEYIOJbHUKOB,  MCIIOJIB30BaTh
MPU3HAKK U CBOMCTBA PaBHOOCIPEHHBIX TPEYTOJbHUKOB MIPH PEIICHUU 3a]1a4.

[IpoBOoguTH  [IOKAa3aTENbCTBA  HECJIOXKHBIX  TE€OMETPHUUYECKUX  TEOPEM.

[Tonp30BaThCA NMpU3HAKAMHU PABEHCTBA IPSMOYIOJIBHBIX TPEYTOJIBHUKOB,
CBOWCTBOM MEJMAaHbI, TPOBEAEHHON K TMIIOTEHY3€ NMPSAMOYTOJIBHOIO TPEYTrOJIbHUKA, B
PEIICHUH TEOMETPUYECKUX 33]1a4 (C MCTIOTB30BaHUEM 3PUTEIIBHON HATIISITHOCTH W/WITH
BepOaJIbHOM OIOPHI).

OnpenensaTe napayiebHOCTh MPAMBIX C IOMOIIBIO YIIIOB, KOTOPBIE 00pa3yeT C
HUMH cekymas. Onpenenarb MNapajyiedbHOCTh MPSMbBIX C TMOMOIIBIO PaBEHCTBA
PacCTOSHUM OT TOYEK OJHOW MPSIMOM JI0 TOUYEK IPYTrOoM MPSMOM.

Pemrars 3amaun Ha kineT4aToi Oymare.

[IpoBOIUTH BHIYMCICHUSI U HAXOAUThH YMCIOBbIE U OYKBEHHbIC 3HAYEHUS YIJIOB
B F€OMETPUUYECKUX 33/1a4aX C MUCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJIbHUKOB U






MHOTOYTOJIbHUKOB, CBOMCTB yIJIOB, OOpa30BaHHBIX MpPHU TMEPECECUCHUU JIBYX
MapasuieabHbIX NPSAMBIX CEKylled. Pemars mpakTuyeckue 3aJayd Ha HaXOKJICHUE
YIJIOB.

HNmers npeacrapiieHue 0 MOHATUE TEOMETPUUYECKOTO MECTA TOYEK.

DopMyIMpOBaTh ONPEAECICHUS OKPYKHOCTH WM Kpyra, XOpAbl U JHaMETpa
OKPYKHOCTH, IOJIb30BaTbCS UX CBOMCTBAMHU. YMETh NPUMEHSATH 3TU CBOWCTBA IPHU
peLIEHNUH 3aa4.

OpueHTUPOBATHCS B OHATUSX: OMKUCAHHASI OKOJIO TPEYroJIbHUKA OKPY>KHOCTb,
LIEHTP OMUCAHHOW OKpykHOCTH. OnepupoBaTh Ha 0a30BOM YpOBHE (paKTaMu O TOM,
YTO OHMCCEKTPHUCHI YIIIOB TPEYTOJIbHUKA MEPECEKAIOTCS B OJIHOM TOUYKE, U O TOM, UYTO
CEpEIMHHBIE TEPNECHAUKYISAPBI K CTOPOHAM TPEYTOJbHUKA MEPECEKAIOTCS B OAHOMU
TOYKE.

OpueHTUpOBaThCA B TOHATUSAX W ONEPUPOBATh Ha 0a30BOM YpPOBHE:
KacarelibHask K OKPY)KHOCTH, TeOpeMa O IEPHEHIUKYISIPHOCTH KACaTelIbHOM U
paauyca, IpOBEIEHHOIO K TOYKE KaCaHHUS.

Nmers mnpencraBieHue O MPOCTEUIINX TEOMETPUYECKUX HEPABEHCTB, WX
MIPAKTUYECKOM CMBICIIE.

[IpoBOIUTE OCHOBHBIE I'€OMETPUUECKUE MOCTPOCHHUS C MOMOIIBIO LUPKYIIS U
JIMHEHKHU.

8 KJIACC

Pacnio3HaBaTb OCHOBHBIE BHUIbl  YETBHIPEXYTOIBHUKOB, HX  DIIEMEHTHI,
N0JIB30BAaThCSl UX CBOMCTBAMU IIPH PELICHUU T€OMETPUUYECKUX 3a]1a4.

OpueHTUpOBaThCA B MOHATHUM — TOYKU INEPECEUEHUsS MEANaH TPEyroJbHUKA
(eHTpa Macc) B pelIeHUHN 3a]1a4.

Bnaners noHsitTeM cpeAaHEl JIMHUM TPEYTrOoJIbHUKA U TPaneluu, TPUMEHATh UX
CBOMCTBA IPH PELUICHUU MPOCTEUIINX TEOMETPUUYECKUX 3a1ad. imeTs nipencraBieHne
o Teopeme Pasneca U TEOpEME O MPOMOPUUOHATIBHBIX OTPE3KAX, MPUMEHATh UX AJIS
pelnieHns MPakTHIECKUX 3a/1a4 (C OMOPOM Ha 3pUTENIbHYIO HATTISIAHOCTB).

[IpumensaTs TpU3HAKU TOAOOUS TPEYTOIHHUKOB B PEIICHUU HECIOXKHBIX
reOMETPUUYECKHX 3a]1a4.

[Tonb3oBatbess Teopemoit [ludaropa s pemieHUs TEOMETPUYECKUX U
MMPAKTUYECKUX 3a7a4.

Bimagetp mnoHATHSMH < CHHYCA, KOCHMHYCa M TaHIE€HCAa OCTpPOro yIrja
MPSMOYTOJIBHOTO TpPEYrojibHUKa. [lonb30BaThCAd 3TUMU MOHATHUSIMU IS PEIICHUS
MPAKTUYECKUX 3a]1a4 (TPH HEOOXOAMMOCTH C OMTOPOM Ha aJTOPUTM TpaBUIIa).

Beraucnars  (paznuuHbIME - criocobamu)  (C OMOpOW HA  CHPABOYHYIO
uHOpPMAIMIO) TIUIOMIAMb TPEYTOJIbHUKA U TUIOMIAJM MHOTOYTOJNBHBIX  (puUryp
(monB3ysich, T HEOOXOAUMO, KaJIbKYyISITOpOM). [IpuMEHsTh MOTydYeHHbIE YMEHUSI B
MPAKTUYECKUX 3a7a4ax.

Bragetp mNOHATHSAMHM BIHCAaHHOTO W LEHTPAJIbHOIO YIVIA, MCIOIb30BaTh
TEOPEMbI O BIUCAHHBIX yIIaX, yIIax MEXAYy XopAaMmMu (CEeKyIIMMH) U YIJIE MEXKIY
KAaCcaTeIbHOU U XOPJIOW MPH PEIICHUU MPOCTEUIINX FEOMETPUUECKUX 3a]1a4.






Binagers noHATHEM ONMCAHHOTO YETBIPEXYTOJIBHUKA, IPUMEHATH CBOWCTBA
OIMCAHHOT'O YETHIPEXYTOJbHUKA IIPU PEILICHUU IIPOCTEHUIINX 3a1a4.

IIprMeHATh MONYy4YEHHBIC 3HAHUSA HA IPAKTUKE — CTPOUTH MareMaTU4YEeCKue
MOZENU U1 3a7a4 peallbHOM KU3HU U NPOBOAUTH COOTBETCTBYIOIIUE BBIUYNCICHUS C
NpUMEHEHUEM ToJo0Us U  TPUTOHOMETpUHM (MOAB3YSACh, TIN€ HEOOXOIUMO,
KaJIbKYJIATOPOM ).

9 KJIACC

3HaTh TPUTOHOMETPUUECKUE PYHKIIUU OCTPBIX YIJTIOB, HAXOJUTH C UX TTOMOIIbIO
pa3IUYHbIE AJIEMEHTHI MPSIMOYTOJBLHOTO TPEYTOJbHUKA («pEIICHUE MPSIMOYTOJIBHBIX
TPEYroJbHUKOBY). HaxomuTh (C TMOMOIIBIO KaJdbKYJIATOpa) JJIMHBI W YIJIBI IS
HETaOIMYHBIX 3HAYCHUH.

[Tonp3oBaTbes QopMysiaMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXKJIECTBOM JIJISI HAXOXKJEHUS COOTHOIICHUW MEXIYy TPUTOHOMETPUUYECKUMHU
BEJTMYMHAMH (C OTIOPOM Ha CIPABOYHYIO MH(POPMAIIHIO).

Hcnonb30BaTh TEOPEMBI CUHYCOB M KOCHHYCOB JJIsI HAXOXJICHUS Pa3IMUHBIX
AJIEMEHTOB TPEYTOJIbHUKA («PEIICHUE TPEYTOJIbHUKOBY), IPUMEHATh UX MIPU PEIICHUU
MPOCTEUIINX T€OMETPUYECKUX 3a/ad.

Bnaners monstTusiMu npeoOpa3zoBaHus MOA00Hs, COOTBETCTBEHHBIX DJIEMEHTOB
nofo0HbIX Guryp. [loap30BaThCsi CBOWCTBAMU MOAOOUS MPOU3BOJIBHBIX QUTYD, YMETh
BBIUUCTSATH JJIMHBI U HAXOMUTh YIIIbl Y MOAOOHBIX GUTYp (IO aJrOpUTMy y4eOHBIX
nevictBuil). IlpumeHATh CBOMCTBA TMMOMOOUS B MPAKTHYECKHX 3aadax. YMeEThb
OPUBOAUTH MPUMEPHI MOAOOHBIX (PUTYP B OKPYKAIOIIEM MHPE.

[Tonb3oBaTbca TeOpeMaMu (IO BU3YaJbHOW OIMOPE) O MPOU3BEAECHUU OTPE3KOB
XOpII, O IPOU3BECHUH OTPE3KOB CEKYIIUX, O KBAAPATE KaCATEIbHOM.

[Tonp30BaThCs BEKTOpaMH, MOHUMAaTh HMX T€OMETPUUECKUUA W (U3UICCKHUI
CMBICII, MPUMEHSITh UX B PEIICHUH T€OMETPUUYECKUX U pu3nueckux 3aaay. [[puMeHarTsb
CKaJIIPHOE MPOU3BEAECHUE BEKTOPOB JJIs1 HAX0XKICHUS JJIMH U YIJIOB.

[Tonb30BaTbCd METOAOM KOOPAMHAT HA IJIOCKOCTH, IPUMEHSTH €T0 B PEIICHUU
F€OMETPUUYECKHUX U MPAKTUYECKUX 3a/1a4.

Bianetp NOHATHUSMHM NPaBWIBHOTO MHOTOYIOJBHHMKA, JJIMHBI OKPYKHOCTH,
JUTMHBIL 1YTYU OKPYKHOCTH U PaIUaHHOM MEPHI yIiia, YMETh BBIUYMCIIATH IJIOMIAAb Kpyra
M ero dacred (c omopoi Ha cmpaBouHyio HMH(popmarmio). [I[puMeHATh monydeHHbIC
YMEHMS B IPAKTUYECKUX 3a/1a4ax.

Haxomute ocu (Mnu TEHTPHI) CHUMMETpuH (UTYp, TPUMEHSTH JIBIKCHHS
IJIOCKOCTH B MPOCTEUIINX CITyYasiX.

[IprMeHATh MOTYyYEHHBIE 3HAHUS HAa IMPAKTUKE — CTPOUTH MAareMaTHU4ECKue
MOZENM JUIS 3a7a4 PEAIbHOM KU3HU U MPOBOAUTH COOTBETCTBYIOIIME BBIYMCIICHUS C
MPUMEHEHUEM TONO0US Y TPUTOHOMETPHUYECKUX (YHKIUN (MOJB3YsACh, TIe
HE00XOTMMO, KaJTbKYISITOPOM).



IIJIAHUPYEMBIE IIPEJIMETHBIE PE3YJIBTATHI OCBOEHNS ITPUMEPHOI
PABOYEN ITPOTPAMMBI KYPCA «BEPOSITHOCTD Y1 CTATUCTUKA» (TIO
I'OAAM OBYYEHUA)

[IpenMeTHbIe pe3ynbTaThl OCBOCHMS Kypca «BeposTHOCTB U cTarucTuka B 7—9
KJIACCAX XapaKTEPU3YIOTCs CICAYIOIUMU YMEHUAMMU.

7 KJIACC

Uutare wuHbOpMaALUIO, NPEICTABICHHYIO B TabiuIax, Ha Jguarpammax;
NPEACTABIATh, JIaHHBIE B BHJE TaOJMIl, CTPOUTH JAHArpaMMmbl (CTOJOMKOBBIC
(cTonbuaThie) U KPYroBbI€) MO MacCHBaM 3HAYEHUM (C MCIOIB30BAHUEM 3PUTEIBHON
HADISIIHOCTU W/UITU BepOaJIbHON OTOPHI).

OnucplBaTb ¥ UHTEPIPETUPOBATH  peajbHbIE  YHUCJIOBBIE  JAHHEIE,
npeacTaBlIeHHbIE B Ta0IUIAX, HA AMarpaMMax, rpadukax.

OpueHTHpOBaThCS B MOHATHUSAX U OTNEPUPOBATh UMHU Ha 0A30BOM YpOBHE:
cpenHee apupMeTndeckoe, MeInana, HanooIbIlIee U HaUMEHbIIee 3HAYEHUS, pa3Max.

Nmers mpencraBieHre O CilIydyaHOW W3MEHUMBOCTH Ha MpUMeEpax IIeH,

(bu3MYECKNX BEJIWYMH, aHTPOTIOMETPUYECKUX JAHHBIX; UMETh TMPEACTaBICHUE O
CTAaTUCTUYECKOW YCTOMYHUBOCTH.

8 KJIACC

W3Bnekarb u mpeoOpa3oBbIBaTh WHGOPMAINIO, TPEACTABICHHYIO B BHJIE
Ta0JIMLl, AuarpamMM, rpaukoB; MPEACTABIATh JaHHbIE B BHUJAE TaONHII, AUArpamM,
rpaduKoOB.

OnuchIBaTh MOCJIE COBMECTHOTO aHAJIN3a JAHHBIE C MIOMOIIBIO CTATUCTUYECKUX
NoKazarejiel: CpeAHUX 3HAUYeHWl U Mep pacceuBaHus (pa3Max, OHCHEPCUS H
CTaHJIapPTHOE OTKJIOHCHHUE).

HaxonuTh 4acTOTHI YMCIOBBIX 3HAYEHUN U YACTOTHI COOBITUH, B TOM UYHKCIIE 1O
pe3yiaprataM HW3MEepeHud U HabOmoaeHud (C  HCMOIb30BaHHEM  3PUTEIBLHOMN
HaIJISTHOCTH W/WIIA BEpOAIIBHOM OIIOPHI).

HaxonuTh BEpOATHOCTU CIIy4allHBIX COOBITHIA B OIBITAX, 3HAS BEPOSTHOCTH
DIIEMEHTAPHBIX COOBITHI, B TOM UYHCJIE B OMbBITAX C PaBHOBO3MOXHBIMH
AIIEMEHTAPHBIMU COOBITUSAMH (C WCIOJIB30BAHUEM 3PUTEIBHON HATIATHOCTH W/WUIU
BepOaJIbHOM OIOPHI).

Nmers mnpencraBieHne o rpadUyecKUX MOACIAX: JEPEBO CIy4aHOTO
AKCIIEPUMEHTA, JUarpaMMbl Jujepa, YUCIoBas mpsimas.

OnepupoBaTh MOHATUSMU Ha 0a30BOM YpPOBHE: MHOXECTBO, MOJMHOMXECTBO;
BBITIONTHATD OTEPAIlMU HaJl MHOXKECTBAMU: 00BEANHEHHE, TIEPECEUCHUE, TOMOTHEHNUE;
MEePEUYUCISITh  AJIEMEHTHl  MHOXECTB; NPUMEHATh CBOWCTBA MHOXECTB  (C
MCIIOJIb30BaHUEM BU3YaJIbHOU OTIOPHI).

Nmets mpeactabieHue o rpadUyeckoM MPEICTABICHUE MHOXECTB U CBA3EH
MEK]ly HUMU JIJIs1 ONKUCAaHUS MPOLIECCOB U SIBJICHUM, B TOM YUCJIE MPU PEUICHUHN 3a]1a4
U3 IPyrux y4eOHbIX MPEAMETOB U KYPCOB.






9 KJIACC

W3Bnekars U nmpeoOpa3oBbIBaTh UHPOPMALIHIO, IPEACTABICHHYIO B PA3JIMYHbBIX
UCTOYHUKAX B BUJAE TaOJUL, Juarpamm, rpaukoB; MPEACTaBIATH JaHHBIE B BUJE
TabJIuL, AUarpaMmM, rpaduxos.

Pemars npocTeiiiive 3ajjaud OpraHu30BaHHBIM IEPe00pPOM BapHAHTOB, a TAKKE
C UCIOJIb30BaHUEM KOMOMHATOPHBIX MTPaBUJI U METOOB.

WNmetrs mpencraBieHue 00 ONUCATEIBHBIX XapaKTEPUCTHKAX [ MAacCHUBOB
YUCJIOBBIX JAHHBIX, B TOM YUCJIE CPEIHUE 3HAYEHUS U MEPBI PACCEUBAHUS.

Haxonuth 4acToThl 3HAQUEHUW M YACTOTHI COOBITHS, B TOM YHCIE MOJIb3YAChH
pe3yabpraraMy NpOBEAEHHBIX M3MEPEHUN U HAOMIONeHUH (C OMOpO Ha CIPaBOYHYIO
uH()OpMAIIHIO).

Haxonuth BepoATHOCTU Cily4allHBIX COOBITHI B W3YYEHHBIX ONBITaX, B TOM
YlClie B OMNBITaX C PAaBHOBO3MOXXHBIMHM JJIEMEHTAPHBIMH COOBITHSIMH, B CEpHUSX
UCIIBITAHUI 10 IEPBOTO yCNEXA, B CEPUAX UCIIBITAHUI bepHyIu.

NmeTrp mnpencraBieHre O CIy4alHOW BEJIWYMHE U O paclpeieieHUU
BEPOSTHOCTEN.

Nmers mnpencraBieHUE O 3aKOHE OOJBIIMX YHUCENT Kak O MPOSBICHUU
3aKOHOMEPHOCTH B CIIy4ailHOM M3MEHYMBOCTH M O POJIM 3aKOHA OOJBIIMX YHCEN B
npupozae U oOLIECTBE.



TEMATHUYECKOE INTAHUPOBAHUE

Temarnueckoe MIaHUPOBAHUE W KOJMYECTBE YAcCOB, OTBOJMMBIX HA OCBOCHHME KaXJOW TEMbl YYEOHOro MpeameTa
«Marematuka» [lpumepHOl ananTUPOBAHHOW OCHOBHOM 00pa3oBaTeNbHOW MPOrpamMMbl OCHOBHOIO 00ILEro oOpa3oBaHUs
00y4aromuxcst C 3aJEpKKON IMCUXMUYECKOTO Pa3BUTHA, B ILIEJIOM COBIAAAIOT C COOTBETCTBYIOIIMM paszzaenoMm llpumepHoit
paboueili mporpaMMsl yueOHoro npeamera «Maremarrkay o0pa3oBaTesIbHOM IPOrpaMMbl OCHOBHOTO 0011ero oopasosanus. [Ipu
sToM OpraHusainus BIpPaBe caMa BHOCUTb HU3MEHEHMs B COAEpXKAHME U paclpenesieHue yd4eOHOro marepuaja 1o rojaam
oOyyeHusi, B IMOCJEIOBAaTENIbHOCTh H3YYEHUSI TEM U KOJIMYECTBO YAacCOB HAa OCBOCHUE KaXJOW TEMbl, OIpeleseHue
opraHu3alroHHbIX popm oOyueHus u T.m. OOOCHOBAaHHOCTH JAHHBIX U3MEHEHUN ONpeessieTcs BRBIOpaHHBIM 00pa30oBaTeIbHON
opranuzanueid YMK, unAMBUAyanbHBIMU MCUXO(DU3UYECKUMU 0COOCHHOCTAMH KOHKpETHBIX oOyuatoiuxcs ¢ 3I1P, ctenensio
YCBOGHHOCTH MMM YYE€OHBIX TEM, pPEKOMEHJAIUsIMU MO OTOOpY MW ajantanud y4eOHOTro marepuaja MO MaTeMarTuKe,
IpeACTaBIeHHBIMU B [I0SCHUTENBHON 3aIICKeE.

5 kJjaacc (He menee 170 u)

Ha3Banmue
pasaena
(TeMbI)Kypca
(4ncy10 YacoB)

OcHOBHOe coaepxaHue OcHOBHBIE BU/IbI 1eSITEJIbHOCTH 00y4alouIuXCst

HarypanbHble JlecatnuHas cucrema cuucieHus. P HarypanbHbIX uucen. | YUMTarh, 3anMcbiBaTh, CPAaBHUBATH HATypaJbHbIE YHUCIA;

yucaa. [leiictBust Harypanbhnsbiii psa. Yucno 0. HarypanbHble 4rcia Ha KOOp- | y4acTBOBAaTb B OOCY:KIEHHH CHOCO00OB YIOPSAIOYMBAHMS

CHATYPAJIbHBIMH JUHATHOM mnpsiMoil. CpaBHEHUE, OKpYIVIEHUE HaTypalbHBIX | YHUCEN.

YyHuCIaAMU yuced. HN300pamxarh KOOPAMHATHYIO MPAMYIH, OTMeYaThb 4YHUCIA
. TOYKAaMU Ha KOOPAWHATHOW NPSIMON, HAXOAMTH KOOPIUHATHI

(43 u) Apudmernueckre JAEHCTBUA C HATypallbHBIMU YHCIIAMU. pA p ’ o pA

CBoiicTBa HYJI4 IIpU CJIIOKCHUU W -YMHOXXCHHH, CBOICTBa
CANMHMUIIBI Ipu YMHOKCHHHU. HepeMCCTI/ITCHBHOG u
COUYCTATCIbHOC CBOICTBa CJIOKCHHUA 151 YMHOXCHUA,
pacnpeéeﬂumeﬂbHoe CBOUCMBO YVYMHOIUCEHUAL.

TOYKH.
HccnegoBars cBOMCTBA HaTypaJbHOTO psna, uncen 0 u 1 npu
CJIOKEHNUU U YMHOKEHHH.

Hcnoab30BaTh NpaBuJIo OKPYIICHUS HAaTypabHBIX YHCET MIPH
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Henumenu u Kpamuble 4YWCHA, PA3JIOKECHUE YHUCIA HA
MHOXuTenu. [lenenne ¢ ocrarkom. [IpocTbie M cocTaBHBIC
gucna. [lpusnaxu oenumocmu na 2, 5, 10, 3, 9.

CreneHnb ¢ HaTypaJbHBIM OKa3aTEIeM.

YuciioBbie BEIPKCHUS; TTOPSIOK

JICACTBUU.

Pemienne TEKCTOBBIX 33124 Ha Bce apu(METHICCKUE
JICUCTBHS, HA IBV)KCHUE M TIOKYITKH.

HEOOXOMMOCTH C ONOPOI Ha aITOPUTM MpaBUIIa.

BeinosHaATe apudgmMernyeckue AEHCTBHSA C HATypaJlbHBIMHU
YUCJIaMH, BBIYUCJIATH 3HAYCHUs YHUCIIOBBIX BBIPAXKECHHUM CO
CKOOKaMU U 0e3 CKOOOK.

3anuceIBaTh MNpou3BCACHUC B BHUAC CTCIICHHU, YHUTATh
CTCIICHU, HCHO0JIb30BaTh TEPMHUHOJIOTHIO (O CHOBAHHC,
HOKa?;aTeJII)), BBIYUC/IATD SHAYCHUSA CTCIICHEH Ipu

HEOOXOAMMOCTH C BU3YAJIbHOU OTIOPOHA.

BbInosiHATH NPUKHMAKY MW OIEHKY 3HAYCHUN YHCIIOBBIX
BBIpOXCHH, NMpeaiaraTb 1 NPpUMEHSATh NPUEMBI MPOBEPKHU
BBIYHCIICHU M.

Hcnonp30BaTh TpHU BBEIYUCICHUSX IMepeMecTHTeIbHOe U
coyeTareibHOEe CBOICTBA CJOMKEHHA M YMHOMKEHMSs,
pacnpedenumensHoe ce0lCmE0 YMHOMCeHUA;, GOPMYINPOBAThH
U T[PUMEHITh TIpaBWjia MNPeodpPa3oBaHUA  YHMCJIOBBIX
BbIPa’KEHMII HAa OCHOBE CBOHCTB apH(pMeTHYECKHX
AeMCTBHINIPH HEOOXOAUMOCTH € HANMPABJISIONIEH TOMOLIbIO.
®opmyaupoBaTh oONpeneJieHUusl JEIUTENs W KpaTrHoro (c
OTNOpOM Ha QIrOpUTM TMpaBuja), HA3bIBATh JIEIUTETH U
KpaTHBIE YUCIIa; PACIO3HABATH MPOCTHIE U COCTABHBIC YHCIA;
(¢popMyIMpoOBaTH U NMPUMEHSTh NPHU3HAKH JICIUMOCTH Ha 2,
3,5, 9, 10, (c onmopoit Ha adrOpPUTM IpaBHUJa); MPUMEHITh
AJITOPUTM  PA3JIOKEHUS 4YHUCJIA Ha MPOCThIE MHOXHUTEIH;
HAXOAMTh OCTAaTKU OT JEJICHHS U HEMOIHOE YaCTHOE.
Pacno3HaBarp UCTHMHHBIE M JIOKHBIE BBICKA3bIBaHUSA O
HaTypaJIbHBIX YHUCIIAX, NPUBOAUTH npuMepbI u
KOHTPHPUMEPBI, CTPOUTH BBICKA3BIBAHUS U OTPULAHUSA
BBICKA3bIBaHUI O CBOWMCTBAaX HATypaJIbHbIX YHCEJ C ONOPOM Ha
oOpaserl.

Pemars TekcToBble 3amauMl  apu(METUUYECKUM CIIOCOO0M,
HCMOJIL30BATh 3aBHCHMOCTH MEXYy BETUYMHAMU (CKOPOCTD,
BpEMSI, pacCTOSIHUE; 1IeHa, KOIMYECTBO, CTOMMOCTh U JIp.) TIpH
HEOOXOIMMOCTH C UCTIOF30BaHUEM CIIPABOYHON MH(POPMAITUH:
aHAJIM3HUPOBATH TEKCT 3a/1a4i, nepedopMyJIMpPoOBaTh YCIOBHUE,




H3BJICEKATh HEOOXOAMMbIE  JIaHHBIE, YCTaHABJIMBATH
3aBUCUMOCTH MEXJy BEJIMYMHAMM IPU HEOOXOAUMOCTH C
HaIPaBJBIIONIEN TIOMOLIBIO.

MopenupoBarb X0J peUICHUS 3aJa4d C MOMOILIBIO PUCYHKA,
CXEMBI, TaOJIHUIIBI.

IIpuBoauTh, pa3dupars pazIuyHbIE pPELICHUS, 3alUCH
peleHn TEKCTOBBIX 3a/1a4.

C noMombI0 meAarora OLEHUBATH IOJYYEHHBIM pE3ybTar,
OCYLIECTBJIATL  CaMOKOHTPOJIb,  IIpOBEpsis  OTBET  Ha
COOTBETCTBHUE YCIOBHIO, HAXOAUTDH OLINOKH.

Pewams 3a0auu ¢ nomowipio nepebopa 6cex 603MONHCHBIX
6apuanmos.

3HAKOMUTBHCA ¢ HCTOPHE Pa3BUTHS ApUPMETHKY.

Harnsaauas
reoMeTrpus.
JIluaunna

INJIOCKOCTH
(12 4)

Touka, mpsmMasi, oTpe3okK, Jayd. Jlomanas. M3mepenue IMHBI
OTpEe3Ka, METPUYECKUE E€AUHUIIBI W3MEPEHUs  JUTMHBI.
OKpyXHOCTb U KPYT.

[Ipaktuueckas pabora «IlocTpoenne y3opa U3 OKpy>KHOCTEI».

VYron. Ilpsimoit, oOCTpbIN, Tynmol W Pa3BEPHYTHINA VYIIIBL.
N3mepenune yrios.

[Ipaktuueckas padota «IlocTpoenue yriosy.

Pacno3zHaBat, Ha ueprexax, pHUCYHKax, ONHMCHIBATD,
UCIONB3ySd TEPMUHOJIOTHIO, U HM300paxkaThb C TOMOIIBIO
4epTEKHBIX ~ WHCTPYMEHTOB  (IpU  HEOOXOOUMOCTH  TIO
BU3yalbHOM OIOpE): TOYKY, HpPSIMYI0, OTPE30K, JIyd, Yrod,
JIOMaHYI0, OKPY’KHOCTb.

Pacno3snaBarb, NPpUBOANTL NPUMeEPbI OOBEKTOB pPEaTbHOIO
MHUpa, UMEoUIMX (OpMy H3Yy4EHHBIX (QUIYp, ONEHHBATH WX
JIMHENHBIE Pa3MEpBI.

Hcnosb30BaTh TUHEHKY M TPAaHCHOPTHP KAK HMHCTPYMEHTHI
JUIA TIOCTPOEHUS W M3MEPEHUS: M3MEpPAThb [UIMHY OTpPE3Ka,
BEIMYMHY yITla; CTPOMTBH OTPE30K 3aJaHHOW [UIMHBI, YIOJI,
3aJaHHOW BEJIMYMHBI;, OTKJIAABIBATH LMPKYIEM paBHbIE
OTPE3KH, CTPOUTBOKPYKHOCTD 3aJaHHOIO paguyca.
HN3o00paxkars KOHQUIypallMd TeOMETPUYECKUX (Uryp us
OTPE3KOB, OKDPY)KHOCTEH, MX 4YacTei Ha HEIMHOBAaHHOW W
KJeTyarol Oymare; mpemiaratb, ONUCHIBATH W 00CY:KIaTh
CIoco0bl, AJrOPUTMBI TIOCTPOEHMSI IIOCIE€ COBMECTHOIO
aHaJIn3a.

PacnozHaBaTh M M300paaTh Ha HEJIMHOBAaHHOW M KJIETYaTON




Oymare 1psMOH, OCTpbIi, TynoH, pa3BEPHYTBIH  YIVIbI;
CPaBHUBATD YIJIbI.

BuI4uCaATh [UIMHBI OTPE3KOB, JIOMAaHbIX.

IloHumar, M HMCHONBL30BATHL IPH  pelIeHMH  3a1a4

3aBHCHMOCTH MEX/Y €IMHULIAMU METPUUECKOIN CHCTEMBI MED;
3HAKOMHUTBCA C  HEMETPUYECKMMH  CHCTEMaMu  Mep;
BbIPA’KaTh JUIMHY B Pa3JIMYHbIX €AMHULIAX H3MEPEHUs IpU
HEOOXOAMMOCTHC OTIOPO Ha CIIPABOYHYIO WH(OPMAITHIO.

HccnenoBars Gurypsl v KoHGUTypauu, UCIOIB3Ys HUPPOBbHIE

pECypCHI.

OOBLIKHOBEHHbIE
Apoou
(48 v)

Hpo6s. IlpaBunbHble u HempaBuibHble JIpoOH. OCHOBHOE
CBOMCTBO ApoOu. CpaBHEHHUE APOOECH.
CrnosxeHue U BbIYUTAHUE OOBIKHOBEHHBIX JIpoOeil. CMmenianHas
npoOb. YMHOXEHHWE U JIeleHHuE OOBIKHOBEHHBIX

Jpo0eii;
B3aMHO-00paTHBIEC IPOOH.
Pemenne TeKCTOBBIX 3amad, cojepkamux apoou. OCHOBHBIC
3a/1a4M Ha IpoOHu.
[Ipumenenue OyKB Ui 3aMUCH MaTEMaTHYECKUX BBHIPAKEHUH U
MPEIOKEHU .

MopeanpoBarb B rpaduyeckoi, npeaMmMeTHol dopme, ¢
MIOMOIIBI0 KOMITBIOTEpA TOHATUS M CBOWCTBA, CBA3aHHBIE C
0OBIKHOBEHHOM JIpOOBIO.

YurtaTh M 3alUCHIBATH, CPABHMBATH OOBIKHOBEHHBIE po0H,

npeaIaraTb U 00CyKI1aTh COCOObI YIOPSIA0UYNBAHUS IPOOCH.
N306paxarh OOBIKHOBEHHBIE ~ APOOM  TOYKAMU  Ha
KOOPJIIMHATHOM  MOpPSIMOM;  MCHOJb30BaTh  KOOPIWHATHYIO
MPSIMYIO JUTSI CpPaBHEHUS APOOCH.

®opMyJIHPOBATH, 3AMIMCHIBATH € MOMOIIbLI0 OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOW JpOOM C OMOpOM Ha MpaBuUIIo;
HCI0JIL30BAaTh OCHOBHOE CBOMCTBO ApoOU ISl cokpaujeHus
Opobeil u npusedeHuss Opodou K HOBOMY 3HAMEHAMEN0 8
NPOCMENUUUX CIy4asx.

IIpencraBasith 1mo o00pa3lly CMEHmIaHHYIO JApoOb B BUJE
HENpPAaBWJIBHOM M  BBIACNATH IENIYIO YacTh 4WCia U3
HENPaBUILHOU IpOOH.

BoinosnaTs apupmerudyeckne AeiicTBUS C OOBIKHOBEHHBIMU
IpoOsIMM B MPOCTBIX Cllydasx; MPUMEHSITh CBOMCTBa
apuMeTHYeCcKuX ACUCTBUIA 7S pallHOHATM3AI[IH BEIUMCICHUN.
BbINOHATL NPUKHIKY M OLEHKY pe3ylIbTaTa BBIYHCICHHI;
NpeaIaraTb U NPUMeHSTH NPUEMBI IPOBEPKH BHIYHCICHUI.




IIpoBoauTh HMCCIeI0BAHUA CBOUCTB JpoOei, omupasch Ha




YHUCJIOBBbIE JKCHEPUMEHTHI (B TOM 4YHUCIE C
MOMOIILIOKOMITBIOTEPA).

Pacno3naBaTh MCTUHHBIC U JIOKHBIE BHICKA3bIBAaHUS O IPOOSX,
NMPUBOAUTH NPUMEPHI U KOHTPIIPUMEPHI.

Pemarp npocrednine TEKCTOBBIE 3aJaud, COJEPIKAIIUE
JIpOOHBIE MaHHBIC, M 33Jla4d HA HAXO0MCOeHUe Yacmu yenio2o u
Yeno2o no e2o Yacmu, GblA6aAMb UX CX00CHEa U PA3TUYUAL.
MoaenupoBarhs X0 pEHICHHS 3a/laud C MOMOIIBI0 PHUCYHKA,
CXEMBI, TaOIHIIBI.

IIpuBoauTh, pa3déuparb, OLEHUBATH DPA3JIUYHBIEC PEIICHUS,
3aMUCH PEIICHUM TEKCTOBBIX 3a/lad IMPHU HEOOXOIUMOCTH C
HaIpaBJIAIONIEH MTOMOIIBIO.

C nomoubi0 meaarora ONMeHUBATh TIOTYYEHHBIN pE3ybTar,
OCYHIECTBJIATH  CAMOKOHTPOJIb,  TIPOBEpsT  OTBET  Ha
COOTBETCTBHE YCIOBUIO, HAXOAUTh OIIHOKH.

3HAKOMUTBHCA ¢ HCTOPHE Pa3BUTHS ApUPMETHKH.

Harnsgnas
reoMeTpusi.
MHOroyroJibHuK
u(10 u

MHOTrOyroJbHUKH. YeThIpEXYroNbHUK,

MPSIMOYTOJIbHUK, KBAAPaT.

TpeyronabHUK.

[Tnomans U nepuMeTp MpsIMOYroJIbHUKA ¥ MHOTOYTOJIbHUKOB,
COCTaBJICHHBIX U3 MPSIMOYTOJbHUKOB, EIMHMIIBI H3MEPEHUS
wiomaau. [lepumerp MHOrOyronbHHKA.

Pacno3naBarb, wu300paxkaTb C T[OMOLIBIO YEPTEKHBIX
UHCTPYMEHTOB M OT pPYKH, MOJAETUpOBaTh U3 Oymaru
MHOTOYTOJIbHUKU.

IIpuBoauTh NpUMeEpPbI 0OOBEKTOB PEATILHOTO MHpA, UMEIOIINUX
dbopMy  MHOTOYroJIbHHMKA,  MPSMOYrOJbHUKA,  KBaJpara,
TPEYrojbHHUKA, OleHUBATDb UX JINHEHHbBIE pPa3Mephl.
BoluncasaTh: TEpUMETp TPEYroJIbHHKA, MPSIMOYTOJIbHHKA,

MHOT'OYTOJIbHUKA; IUIOLAa/lb MPSIMOYTOJbHUKA, KBajaparta (mpu
HEOOXOIMMOCTH C ONOPOIl Ha aITOPUTM Y4EOHBIX AEHCTBHIA).
H3o06paxars OCTPOYTOJIbHBIE, IIPSIMOYTOJIbHBIE "
TYIIOYTOJIbHBIE TPEYTOJIbHUKH.

Crpontb Ha Kier4yatoil Oymare KBaapaT U HpPSIMOYTOJbHHK C
3aJJaHHBIMU JUINHAMU CTOPOH.

HccaenoBars cBOMCTBA INPAMOYIOJBbHHUKA, KBaJpara IyTEM
HKCIIEPUMEHTA, HAOMIONEHHsI, HM3MEpPEHMs, MOJEIHPOBAHUS;
CpPaBHUBATH CBOMCTBA KBaJpaTa U IMPSAMOYrOJIbHUKA.




PacnozHaBaTh UCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS O
MHOTOYTOJIbHUKAX, IPUBOAUTH NPUMePBI U KOHTPIIPUMEPHI.
HccnegoBars 3aBMCUMOCTD TUIOIIAIN KBaJgpaTa OT JUIMHbBI €r0
CTOPOHBI.

Hcnoab3oBaTh CBOMCTBA KBAaJIPATHOM CETKH VISl ITOCTPOECHUS
¢uryp;  pa3duBaThb  NpPSAMOYIOJBHUK  Ha  KBAaJparhl,
TPEYTOJIbHUKH; COCTABJATb (UIYpbl U3 KBaJgpaToB U
PSIMOYTOJIbHUKOB M HAXOJUTh WX IUIONIA/lb, pa30uBaTh (PUrypsl
Ha IPSAMOYTOJIBHUKH U KBaJIpaThl U HAXOAUTh UX IUIOMIaAb (IpH
HEOOXOMMOCTH C HaIIPaBJISIONIEH TOMOIIIBIO).

Bpipaxkarh BeNUUMHY IUJIOIIAAM B PaA3IUYHBIX €IMHHUIAX
U3MEpPEHUs] METPHUYECKOM CHCTeMBbl Mep, MCHoJIb30BaTh
3aBHMCHMOCTH MEXIy METPHUUYECKHUMH €IUHHUIIAMU HU3MEpPEHHs
WIoNIad TpU HEOOXOJAMMOCTH C OINOPOM Ha CIPaBOYHYIO
uH(pOpMaIHIO.

3HAKOMUTHCA ¢ TNpPUMepaMUd NPUMEHEHHs IUIOWAAU U
nepuMeTpa B NPAKTUYECKUX cUTyauusax. Pemars 3agaum w3
peaabHOM KU3HH, TP HEOOXOAMMOCTH C OTIOPON Ha aJTOPUTM
npaBuia, 00Cy:KIaTh Pa3JIMYHbIe CIIOCO0BI PEIICHUS 3a/ay.

JlecsaTuun
blepodu
(38 1)

Jlecaruunas 3anuch apooeii. CpaBHEHHE NECATHYHBIX IPOOCH.

JleficTBHS ¢ AECATUYHBIMU Apo0simu. Okpyenenue
oecamuyHbIXOpooell.

Pemienrie TEKCTOBBIX 3a/iad, COAEPKALIUX JIPOOH.
OcHoBHbI€3a/1a41 Ha APOOH.

IIpeacraBiasith JecATHYHYIO IpoOb B BUJE OOBIKHOBEHHOM,
YUTaTh W 3aNHMCHIBATH, CPABHUBATH JIECATHYHBIC JPOOH,
npeaiaratb M 00CYy:XKIaTb CHOCOOBbI  YIOPSIOYMBAHUS
JECATUYHBIX TPOOEH.

MN300paxkarh necITHYHBIC OPOOM TOYKAaMU Ha KOOPIWHATHOM
MIPSIMOM.

BoIAABASITH CXOACTBA M Pa3jJIM4uMs TIPaBUI apuPMETHUUSCKUX
JEUCTBUM C HATypaJbHBIMU YHUCIAMU M JECATUYHBIMU
JIPOOSMHU,ITOCIIE COBMECTHOTO aHAJIU3a.

Boeinonnsite apudmerndeckue JEHCTBHS C  JCCATHUYHBIMHU
Ipo0sIMH; BBINMOJIHATH NPUKUAKY M OLEHKY pe3ylbTara
BBIUMCIICHUH.

IIpuMeHsiTh cBoiicTBa apudmMeTHdeckux ASUCTBUN I




panMoHaNM3alUH BHIYUCICHUM.

Ilpumenamep npaguno oKpy2ieHusa OecamuyHvlx opobeu, pu
HEOOXOAMMOCTH C BU3YaJIbHOU OTIOPOA.

IIpoBoauTh HCCIEI0OBAHUSL CBOWMCTB JCCATUYHBIX IpOOEH,
ONUPAsICh HAa YHUCJIOBBIE OKCIEPUMEHTHI (B TOM YHCIE C
MOMOIIIbIO KOMITBIOTEPA).

Pacno3naBaTh UCTUHHBIE U JIOKHBIE BHICKA3BIBAHUS O APOOSX,
NPUBOIUTL TNPUMEPbI U  KOHTPIPUMEPHI, CTPOUTH
BbICKA3bIBAHMS Y OTPUIIAHHS BHICKA3bIBAHU.

Pemarp npocredne TEKCTOBBIE 3aJaud, COAEpIKAIIHe
JIpOOHBIE MaHHBIE, U HA HAXO0JMCOEHUe Yacmu Yenoco U Yenoco
noezo yacmu; BbISIBJISATH UX CXOJACTBA M Pa3JIMyMs.
MoaenupoBarh X0l PEIICHUS 3a/Ja4M C MOMOIIBIO PUCYHKA,
cxeMbl, TaOnuimpl. Pa30uparb pas3nudHble pelieHus, 3armuch
pELICHHI TEKCTOBBIX 3a/1a4.

OnepupoBarb JAPOOHBIMH YUCIAMH B PEATbHBIX JKHU3HEHHBIX
CUTYyaLHSIX.

C noMombI0 meaarora OUEHMBATb TOJTYYEHHBIA PE3YIbTaT,
OCYLIECTBJIATh  CaMOKOHTPOJIb,  NIPOBEpsis  OTBET  Ha
COOTBETCTBHUE YCIOBHIO, HAXOAUThH OLINOKH.

3HAKOMUTBCS € HCTOPHEH pa3BUTHS apUPMETUKH

Harnsanas
reoMeTpusi.
Temxan

¢urypbiB
NPOCTPaHCTBE

(9 9)

Mmnoeoepannuku. Hzobpasicenue mHocoeparnnukos. Mooenu
NpOCMPAHCMBEHHBIX Meil.

IIpsmoyeonvusiii napaninenenuneo, kyo. Pazeépmxu kyba u
napanienenuneod.
O6vém Kyba, npsamoy201bH020 napaiienenuneod.

PacnozHaBaTh Ha 4Yepreskax, PHCYHKaX, B OKpY:KallleM
MHupe IIPSIMOYT OJIbHBII napauleIeuIe, Ky0,
MHOTOTDAaHHMKH, ONMCBIBATH, HMCIOJb3Yys TEPMHHOJIOIHIO,
OLICHMBATh JIMHEWHbBIE Pa3MEpBbI.

IIpuBoauTH NMpUMepbl 0OBEKTOB PEaTbHOIO MUPA, UMEIOLINX
¢opMy MHOrOrpaHHMKa, HPSIMOYTOJIBHOTO MapaulesenuIesna,
KyOa.

H3o6paxkarp Ky0 Ha KIeTyaTol Oymare.

Hccaenosars CBOiCTBa Ky0a, [PSAMOYTOJIbHOTO
napajuleJenuIea, MHOTOTPAHHUKOB, MCIOJb3Yysl MOJEIH IpU
HEOOXOIMMOCTH C HalpaBIIAIONLIEH MTOMOIIBIO.




Pacno3snaBath pa3BEPTKM Kyda H  HapajUleNenuIeaa.
MoaenupoBarh Ky0 U mapajuiesenures u3 Oymaru U mpoumux
MaTepHuaioB, o0 00pasiLy.

Haxoauth u3MepeHus, BBIYHUCIATH IUIONMIAb [TOBEPXHOCTH;
00BEM KyOa, MPSIMOYTOJILHOTO TMapajuieNienuIiesia ¢ Oropo Ha
QITOPUTM y4YeOHBIX JEHUCTBUI; HMcCCIeI0BATH 3aBHCUMOCTH
00BbéMa Kyba OT JJIMHEI ero pedpa.

Habnronate ¥ npoBOAWTH AHAJTOTHH MEXIY MOHITUIMHU
IUIOIAAU U 00BEMA, IEpUMETpa U IUIOIIAAN TOBEPXHOCTH.
PacnozHaBaTh WCTUHHBIE U JIOKHBIE BBICKAa3bIBAaHUS O
MHOTOTpaHHHMKAX, NMPUBOAUTH NPHUMePbl U KOHTPIPUMEPHI.
Pemarb 3aga4m 13 peaabHOMN )KU3HU.

IHoBTOpEeHHU
eu
00001eHne
(104

[ToBTOpEHNE OCHOBHBIX TMOHITHH W METOJOB Kypca 5
K1acca,000011eHe 3HAHHIA,

Beruncaarn 3HAYCHUS BBIPAKECHHUI, COJZIEPKAIINAX
HaTypaJIbHbIC YMCa, OOBIKHOBEHHBIE W JIECSATHYHBIC APOOH,
BBITIOJTHITH TIPEOOpa30BaHUs YHCET TPU HEOOXOAUMOCTH C
HaIpaBJIAIONIECHA MTOMOIIBIO.

BpiOupars cmocod CpaBHEHUS  4MCEN, BBIUYHUCICHUMH,
NPUMEHSITh CBOWCTBA apU(PMETHYCCKUX JEUCTBUH IS
pauMoOHANN3alUH BBIYUCIICHUI.

OcymecTBJIATh CAMOKOHTPOJIb BBINOJHAEMBIX JCUCTBHI U
CaMOITPOBEPKY pe3ybTara BEIYMCICHUH.

Pemary mnpocreiimme 3aga4M U3 peaJbHOM  KU3HH,
NPUMEHATh MaTeMaTH4YeCKHe 3HAHMSA U PELICHUs 3aa4 U3
JIPYTrUX y4eOHBIX MIPEIMETOB.

Pemarp mnpocreiimime 3aja4yM  pa3sHbIMH  CIIOCO0AMHU,
CPaBHUBATh  CHOCOObI  pEIICHHUS  3aJaud, BbIOMPATh
PalMOHAJIBLHBIH CIOCO0.

6 kJace (He menee 170 1)




Ha3zpanue
pasnena
(TembI)Kypca
(4mnciI0 YacoR)

OcHoBHOe coep:xkaHue

OcHoBHBIE BHUAbI J€ATCJIbHOCTH Oﬁy‘lalOIIII/IXCH

HarypaabH
pIeYyHcIIa

(30 9)

Apudpmernueckue JNEUCTBUSA c MHOTI'O3HaYHBIMU
HaTypaJbHbIMHU 4YKcIaMH. YWCIOBBIE BBIPAXKEHUS, MOPSIAOK
NeNcTBUM, ucnoab30BaHue CKOOOK. OKpyIiieHne HaTypaJIbHbIX
YHCell.

JlenuTenu U KpaTHbIC YUCIIA; HAUOOILUUL 0OWULL Oerumens U
Haumenbulee oodujee KpamHoe.

Pa3znoxxenne uncna Ha TNPOCTbIE MHOXKHUTENU. JlemumMocTb

CyMMBI U TIpOU3BeCHUS. JlereHne ¢ 0CTaTKoOM.
Penrennie TeKCTOBLIX 3a7a4.

BoinosHaTs apudmernyeckue AedCTBUS C MHOTO3HAYHBIMU
HaTypaJIbHBIMM YHCJIAMH, HAXOAUTb 3HAYEHHS] UHCIOBBIX
BBIPXEHHI CO CKOOKaMM M 0€3 CKOOOK; BHIYUCIATH 3HAYEHUS
BBIPOXECHHH, COIEPKAIINX CTETICHHU.

BbInosiHAT, NPUKMAKY W OLEHKY 3HAU€HUW YHCIOBBIX
BBIPQXCHH, IPUMEHSITH NPUEMBI IPOBEPKU PE3yJIbTaTA.
Hcnonp30BaTh TpHU BBEIYUCICHHSIX MepeMecTUTe/IbHOe U
coyeTarejibHOEe CBOICTBA CJIOKEHMST W YMHOKeHWsl,
pacnpeoenumenvHoe CEOUCHEO YMHONCEHUA OMHOCUMENbHO
Cll0Jcenus, CBOMCTBA apudMeTHIeCKHUX AeCTBHI.

HccaenoBars  4YUCIOBBIE  3aKOHOMEPHOCTH,  MPOBOJUTH
YHUCIIOBbIE SKCIIEPUMEHTHI.
@®opmyaupoBaTh ONpededeHMsl JIEIUTENS] U KPaTHOTO,

HAWOOJBIIEr0 OOMIEro MOeauTeNI W HaWMEHBIIEro oOIero
KpPaTHOTO, MPOCTOI0 M COCTAaBHOTO YHCEN, WCIOJIb30BaTh 3TH
MOHATHUSA TIPH pEeIIeHUH 3a7ad (Tpu HEOOXOAMMOCTH C OTOpOi
HAAJITOPUTM IIPABHJIA).

IIpuMeHSITH AJITOPUTMBI BBIYMCIICHUS HaHWOOJBIIErO OOIIEro
JCIIATENS] ¥ HAMMEHbBIIEro OOIIEro KpaTHOro JBYX YHCE,
QITOPUTM PA3JIOKEHUS YMCIIa HA TIPOCThIC MHOKHUTEIIH.
HcciienoBaTh CBOICTBA JICTMMOCTH CYMMbBI U TPOHU3BEICHUS
YKCEeJI C ONOPOI Ha BOIIPOCHBIH IIIaH.

IIpuBoauTh NpHMEPHI 4YKCEI C 3aJaHHBIMH CBOWCTBaMH,
pPACIO3HABATHL BEpPHbIe W HEBEPHbIE YTBEPXKJICHUS O
CBOWCTBaX 4YKCEJ, ONPOBEPrarb HEBEPHBIC YTBEPXKICHUS C
MOMOIIBIO KOHTPIIPUMEPOB.

KoncrpyupoBar,  MaremMarudeckue  MpPeEIJOKEHUS  C
MIOMOIIBIO CBSI30K «W», «UJIH», «ECIH. .., TO...» 0 00pa3iILy.




Permiarb TEKCTOBBIE 3a/1a4, BKIFOYAIOIIKE IIOHATHS JEIUMOCTH,
apu(METHYECKUM CIIOCOOOM, HCIOJIB30Barh Tepedop Bcex
BO3MO>KHBIX BAPUAHTOB C OIIOPOM Ha BOIIPOCHBIN IUIAH.
MopenupoBarb XOJ pelIEeHUs 3a4a4d C IOMOLIbIO PUCYHKA,
CXEMBI, TaOJIHUIIBI.

[TpuBoauTh, pa3dbupaTh, OLIEHUWBATH PAa3JIH4YHbIe pelIeHM,
3allMCH  pelleHMH TEeKCTOBBIX 3aJ4a4 C Halpapisaolen
ITOMOILBIO.

Kputrnueckn oneHuBaTh MOJYYEHHBIH pe3ybTaT, HAXOAUTh
OIIMOKH, OCYIIECTBJIATH CAMOKOHTPO/Ib, NPOBepsisi OTBET
HACOOTBETCTBHE YCJIOBHUIO.

Harnsana Ilepnenouxynsapusie npamule. Ilapannenvhule npamole. Pacno3HaBaTrh, Ha dYepTexkax, PHUCYHKax ciydyal B3aUMHOTO

i PaccrosiHne mexny IBymMsl TOUKaMU, OT TOYKH 0 MPSIMOM, PACHONOKCHIA ABYX MPAMBIX. .

reoMeTpHu JUIMHA TIYTH Ha KBaJpaTHOH CeTKe. I/I306pa)KflTb C IOMOIIbLI0 YEPTEKHBIX MHCTPYMEHTOB

o1. TIpumepsl npameix & npocmparcmee. KJeT4yaTo Oymare [iBe IepeceKaroliuecss TMpsiMble, JBE

Ipsamble napajuiesibHble MPsIMbIE, CTPOUTH MPSAMYIO, MEPIEHIUKYISIPHYIO

Ha JTAHHOM.

IOCKOCT I[IpuBoauTH npuMepbl napayuieTbHOCTH

u (7 9) U TEepHeHAMKYISIPHOCTH  NPSIMBIX B
MIPOCTPAHCTBE.
Pacno3zHaBaTh B MHOTOYroJbHUKAX MEpPHEHAUKYISIPHbIE U
napajuiesibHpie  cTOpoHbl. M300paskaTh MHOTOYTOJBHHKU C
napauieIbHBIMU, MEPICHANKYISIPHBIMU CTOPOHAMH IO 00pas3ity.
Haxoauth paccTosiHue MEXIy IByMs TOYKaMHU, OT TOYKH JIO
OpsIMOM, JUIMHY TYTH Ha KBaJpaTHOW CETKe, B TOM YHCIE
HCIOJIB3Ys IU(POBBIE PECYPCHI.

lpo OObikHOBeHHass  JIpoOb,  OCHOBHOE  CBOWMCTBO CpaBHUBATHh U YNOPSA0YHUBATH JpOOH, BHIOUPATH CIOCOO

on npoOu,cokparieHue apodeii. CpaBHEHHUE U CpaBHEHHUS JIpoOeii.

(32 ynopsaourBanue 1pooeit. Jlecatuunsie Apoou u metpudeckass | IlpeacraBasite JecsaiTUuHble ApoOUM B BUAE OOBIKHOBEHHBIX

q) CHUCTEMA MEp. npo6eil 1 OOBIKHOBEHHbIE B BUJE JECSITUYHBIX, MCMOJIb30BATH

JIeNCTBUSA C OOBIKHOBEHHBIMU
UACCATUYHBIMHA )IpO6$IMI/I.

Apugpmernueckue

IKBUBAJICHTHBIC IIPECACTABJICHHUS I[pO6HBIX qucell Ipu HX
CpaBHCHHH, IIPHU BBITUCIICHUAX (HpI/I HCO6XOJ_'[I/IMOCTI/I C




OtHomenue. JleneHue B JaHHOM OTHOIIeHUH. Macumao,
MPOTOPIIHSL

[Tonarue mponenTa. BhrunciaeHue MmporeHTa OT BEIMYHHBI
HWBEJIMYUHEI 110 €€ ITPOLICHTY.

Pemennie TekCcTOBBIX 3a/1a4, COJAEPIKAIIUX IPOOU U MPOLIEHTHI.
[IpaxTnueckas padora «OTHOIIEHUE JAJIUHBI OKPY)KHOCTH K €€
TUAMETPY.

HaIMpaBJIsAONIEH TOMOLIBIO).

Hcnonb3oBaTh JeCATUYHBIE JpoOM TpU MpeoOpa3oBaHUU
BEJINYUH B METPUYECKOU CHCTEME MEP.

BoinoanaTs apugMernyeckue JecTBUSI C OOBIKHOBEHHBIMU
UJIECATUYHBIMU JPOOSIMHU.
Berunciaarno 3HAUYCHUS BBIPAKECHHUI, coAepKaIInX
OOBIKHOBEHHBIE =~ M JIECATHYHBIE  JpOOH,  BBINOJHATH
npeoOpazoBanusi JpoOeil, BbIOMPATh CMOCO0, NPUMEHATH
cBOlicTBa apuMETHUYECKUX NEUCTBUHM I pallMOHATU3AINN
BBIYHCIICHU .

CocTaBiasiTh OTHOIIEHUS M MPOTIOPIIMU, HAXOAUTH OTHOIIICHUE
BEJIMYMH, JICJIUTH BEJIMYUHY B TAHHOM OTHOIIICHUU.

Haxonuth 3KcnepUMEHTAJBLHBIM IYTEéM OTHOIICHHUE JJTUHBI
OKpYyKHOCTH K e€ auamerpy (mpu HEOOXOAUMOCTH C
HaIPABJISTFOIIEH TTOMOIIIBIO).

Haxoauth MacmTal TutaHa, KapThl W BBIYUCISTH PACCTOSHUSA,
UCIIONIB3ysl MacmTad ¢ ONopod Ha aJIroOpuT™M Y4eOHBIX
neiictBuil. OOBSICHATH, YTO TaKo€ TMPOICHT, YIMOTPEOIATh
000pPOTHI PEUYH CO CJIOBOM «IIPOILIEHT». BbIpakaTh MPOLIEHTHI B
Ipo0six ¥ poOM B MPOLIEHTAX, OTHOIICHHE JABYX BEIHYMH B
IIPOLICHTAX.

BBIYHCJIATH IPOLIEHT OT YUCJIa U YUCIIO 110 €70 IPOLEHTY.
OxpyrasiTe [IpoOM W MPOIEHTHI, HAXOIUTh MNPUOIMHKEHUS
YyHceNl NMPU HEOOXOJMMOCTH C HCHOJIb30BAaHHEM BU3YyaJbHOMN
OIIOPBI.

Pemars 3agaum Ha 4YacTH, MPOLEHTHI, NPOMNOPLHH, Ha
HaXOXJeHHE ApoOU (MPOLIEHTA) OT BEIMYUHBI M BEIUYUHBI IO
e€ 1pobu (mporieHty), Qpodu (MpoLeHTa), KOTOPBI COCTaBISET
onHa BenuunHa oT aApyrod. IlpuBoauTh, pa3dupars,
OLCHUBATH PA3JIMYHBIE PELICHUs, 3aIUCH PEUICHUN TEKCTOBBIX
3a/1a4 IpU He0OXOJUMOCTH C HAMPABJISIONIEH MOMOIIBIO.
HN3Baexkats wuHpopManuo w3 TabMMI U JUArpamM,
WHTEPIPETUPOBATH TaONUYHbIC JTaHHBIE, OTIPENENIATh
HauOoJIbIlIee M HAUMEHBIIIEe U3 MPEICTABICHHBIX TaHHBIX.




Harnaagna
a1
reoMeTpus

Cummerp
usi(6 u)

Ocesas cummempus. Llenmpanvuas

CUMMeEMPUSHL. HocmpoeHue CUMMEMPUUHbLX

Queyp.
Cummempust 6 npocmpancmee.

Pacno3naBaTh Ha YepTeKax U M300pPAKEHUIX, H300pPaXKATh OT
PYKH, CTPOMTBH C IOMOIIBI0O MHCTPYMEHTOB (urypy (0Tpesoxk,
JIOMaHyl0, TpPEYTOJIbHUK, IPSAMOYIOJbHUK, OKPYXHOCTb),
CUMMETPHUYHYIO JIAHHOW OTHOCHUTEJIBHO IIPSMOM, TOYKH C
HaIPaBJISIIOIEH TOMOIIBIO.
Haxoauth npuMepsl CUMMETPUN B OKPYKAIOLIEM MUDE.
MopeanpoBarb 13 Oymaru e (QuUrypsl,
CUMMETPUYHBIEOTHOCUTENIBHO TPSAMOIi;
KOHCTPYMPOBaTb  I'€OMETPUYECKUE
KOH(UTrypaIium, UCIoJIb3ysd CBOMCTBO CUMMETPUH, B TOM YHCJIIE C
MOMOIIbIO IUPPOBBIX PECYPCOB C OMOPOI Ha aITOPUTM
y4eOHBIXICHCTBUH.

Bripaxen
usic
OyKkBamMu
(6 1)

[Ipumenenne OyKB IJI 3alMCH MaTEMaTHYECKUX BBIPAKCHHI
U TpeyioKeHUN. bykeennvie Gulpadicenus U  YUCTOBblE
NOOCMAHOBKU.
BbykBeHHbIe paBEHCTRBA,
KOMITOHEHTa. DOPMYJIBI.

HaXO0XKACHUC HEU3BCCTHOT'O

Hcnonb3oBaTh OYKBBI JUIsi 0003HAUCHUS YHCEI, TIPH 3aITUCH
MaTeMaTHYECKUX  YTBEPXKACHHUH, COCTABJIATh  OYKBEHHBIC
BBIPKCHUS 110 YCIIOBHIO 3a]1a4H.
HccnenoBarb  HECJIOXKHBIE  YHCIIOBBIE
UCIIOJIb30BaTh OYKBBI JJIsl UX 3alHCH.
BhiuncasaTs 4ncioBoe 3HaYeHHE OYKBEHHOTO BBIPAKEHUS MPU
3aJIaHHBIX 3HAYEHUAX OYKB C OTMOpPOH Ha aJTOPUTM Y4EOHBIX
NEUCTBUI.

3anucpiBaTH hopmyJbI: nepuMerpa M IUIOLIAAU
NpsIMOYTOJIbHUKA, KBaJpaTa; AJUHBI OKPYKHOCTH, IUIOIIAIU
KpYra; BHINOJHATH BHIYHCJIEHHUS 110 3TUM (HOpMYIIaMm.
CocraBisith (opmyJibl, BbIpaXalONIHe 3aBUCUMOCTH MEXY
BEJIMYMHAMU: CKOPOCTh, BPEMSI, PACCTOSIHUE; IIeHa, KOJIMYECTBO,
CTOUMOCTB; TPOU3BOJUTEIBHOCTh, BpeMsA, O00BEM pPadOTHI;
BBITIOJTHATH BBIYMCIICHUS IO 3TUM QopMysam.

Haxonquth  HEW3BECTHBIH  KOMIIOHEHT  apU(PMETHUECKOTO
IEUCTBUSL.

3aKOHOMECPHOCTH,

Harasaan
as
reoMeTpu

YeTpIpEXYroybHUK, IIPUMEDPBHI YETBIPEXYTOJILHUKOB.
[IpsMOyronpHUK, KBaJgpar: CBOWCTBA  CTOPOH,  YIVIOB,
JaroHaJieH.

M300paxkaTth Ha HEIMHOBAHHON M Kier4yartod Oymare c
UCIIOJIb30BAaHUEM YEePTEKHBIX
UHCTPYMEHTOB YETBIPEXYTOJIBHUKU C




s,
Durypsl

33JJaHHBIMH CBOMCTBAMU: C




Ha
IJI0CKOCTH
(14 g)

N3mepenue ynioB. Buisl TpeyronbHUKOB.

[lepumerp MHoroyrompHuKa. I[lmomans ¢urypsr. Dopmymsi
nepuMeTpa M IUIOIIAAU HIpsiMoyrosibHuUKa. [IpuOnmxénHoe
M3MEpeHHe IIomaan Guryp.

Ipaxmuueckas paboma «Ilnowaods kpyeay.

napajuieIbHbIMU, NEPIEHAUKYISIPHBIMUA, PABHBIMU CTOPOHAMH,
OpSIMBIMU ~ yIJIaMU U JIp., PaBHOOEAPEHHBIH TPEYrOJbHUK.
Ipexnaratb u  00Cy:XkIaTh  CHOCOOBI,  AJTOPUTMbI
noctpoenus.  HccaenoBars, UCIIOJIB3YSl  DKCIEPUMEHT,
HaAOIIOIeHUE, MOJEIMPOBAaHUE, CBOWCTBA IPSAMOYrOJIbHUKA,
KBaJipaTa, pa30uBaTh Ha TPEYTOJILHUKH C OTIOPOH HA BOIIPOCHBIN
IUIaH.
O060CcHOBBIBaTb, ONMPOBEPraThb C TOMOIIBI0O KOHTPIPHUMEPOB
YTBEPXKJICHUSI O TIPSIMOYTOJIbHHKE, KBaJpaTe, Pacno3HaBaTh
BEpHBIE U HEBEPHBIE YTBEPIKICHUS.
HN3mepsaTh U CTPOUTH C TIOMOIIBIO TPAHCIIOPTHPA YITIBI, B TOM
YHUCJI€ B MHOTOYTOJIbHHKE, CPABHMBATh YIIIBI, PACNO3HABATH
OCTpBIC, IPSIMBIC, TYITbIC, PA3BEPHYTHIC YIIIHI.
Pacno3naBare, H300paaThb OCTPOYTOJIbHBIN, TPIMOYTOJIBHBIM,
TYIOYTOJIbHBIN, paBHOOEIPEHHBIH,

PaBHOCTOPOHHHUI TPEYrONbHUKHA  (TIPH
HEOOXOAMMOCTH C HCTOJb30BaHNEM BU3YaJIbHOW OTIOPHI).
BeruucasTe nepumMeTp MHOTOYTI'OJIbHUKA,

IUIOIIAIbMHOTOYTOJIbHUKA pa30UeHrneM Ha
PSIMOYTOJIbHUKY, Ha PaBHBIE(UTYpHI, NCIOIB30BAThH
METPUYECKHE €AMHUIIBI U3MEPEHUSITIMHBI U IUIOIIAU C OIOPOi
Ha aJrOpUTM Y4eOHBIX neficTBuil. Mcnmonb3oBaTh
NnpuOJIHKEHHOE U3MePeHHue JUTMH U IUIoIaJeiHa KJIeT4aTon
Oymare, TPUOTMKEHHOE U3MEPEHUE JIJTUHBI

OKPYXHOCTH, IJIOIIAN Kpyra.




IlonoxuTeIbHbIE
HOTpHULATEIbHbIE
qucaa
(40 g)

Lesnbie qyuca. Mooynw yucaa, 2ceomempudecKas
unmepnpemayus mooyns. Jucnosvie npomexncymxu.

[TonoxutenbHpie W oTpuLaTenbHbie uuciaa. CpaBHEHHE
TTOJIOKUTENIBHBIX U OTPULIATEIILHBIX YHcell. ApudMeTndeckue
JIEUCTBUSA C MOJOKUTEIIbHBIMU U OTPULIATEIIbHBIMU YUCIIAMHU.
Pemenne TeKCTOBBIX 3aJ1ad.

IIpuBoauTh NpHMepPbHI HUCIOJIb30BAaHUS B PEATBHOM KU3HU
MIOJIOKUTEJIBHBIX U OTPULIATEIbHBIX YUCEL.

H300paxkarth LeiIble YUCIa, MOJIOKUTEIbHBIE U OTPULIATENIbHbIE
YKclia TOYKAMU Ha YUCIIOBOM MPSMOM, HCNOIb30BATh YHCIOBYIO
HPSIMYIO JUIS CPAaBHEHUS YHUCETL.

IIpumeHsiTH NpaBWJa CPAaBHEHUS, YNOPSAJA0YMBATH IIEJIbIE
YHCIIA; HAX00UMb MOOYTb YUCTA.

®opMyJIMPOBATH MPABUJIA BEIYUCICHUS C TTOJIOKUTEIBHBIMU U
OTPULIATENILHBIMY YHCIaMH, HAXOAMTH 3HAYEHMS YHCIOBBIX




BBIPAKCHUM, coAepIKalux
JNEUCTBUSL C TOJIOKUTEIbHBIMU U
OTPULIATEJIbHBIMM YHUCIIAMU [IPU HEOOXOJUMOCTH C ONOPOH Ha
ITOPUTM MPABUIIA.
IIpuMeHATH CBOWCTBA  CIIOKECHUS U

npeoOpa3oBaHusi CYMM U TTPOU3BEIACHUM.

YMHOXCHHA JIISL

Ipeacrabien [IpAMOyronbHasi — CHCTeMa  KOODAMHAT  Ha OO0BLSACHATL M HJLIIOCTPUPOBATL IOHSATHE NPAMOYTOIBHOMN
HelaHHbIX wi0ckocTh. KoopAMHATEI TOUKH Ha CHCTEMBI ~ KOOPAMHAT  HAa  IUIOCKOCTH,  HCIIOJIb30BaTh
(6 ) IUIOCKOCTH, abCIMcca M OpMHATA. TEPMHUHOJIOTHIO; CTPOMTH Ha KOOPAUHATHOM MIIOCKOCTH TOUKH M
Cron6uarhie u KPYTOBHIE IHATPAMMBL. (GUrypsl 1Mo 3aJaHHBIM KOOPIAMHATAM, HAXOAMTL KOODIMHATHI
IIpaktudeckas padota «IlocTpoenue TOYCK.
JHarpaMm. Yurarh cron6uareie u KPYTOBBIE JMarpaMMBl;
PemeHue  TEKCTOBBIX  3ajad,  COMEPKAIIMX MHTEPNPETHPOBATh  JaHHBIE,  CTPOMTH  CTOJOYATHIE
JTAHHbIE, IPE/ICTABICHHbIE B TAGMATAX 1 Ha nuarpamMMel. Mcnosib30BaTh HHQOPMALMIO, IPEICTABICHHYIO B
JHATPAMMAX. TaONHMIAX, HA AMarpaMMax i PElIeHUs TEKCTOBBIX 3a1a4 M
3a1a4 U3 PEalbHOM KHU3HHU.
Harsian IIpsamoyzonvneiti naparierenuned, Kyo, npusma, nupamuda, | Pacmo3HaBaTh Ha YepTeKax, PUCYHKAX, OMUCHIBATEH TUPAMUILY,
ast Komyc,  yunumdp, wap —u  cepa.  HMzobpadicenue | TpusMy, UWIHHAP, KOHYC, IIap, H300pasKaTh HUX OT DPyKH,
reoMeTpH npocmpancmeennolx  Queyp.  Ilpumepor  pazeépmox | MOmeIMpPOBAThL W3 Oymaru, IUIACTUIMHA, TPOBOIOKM U Op. C
. MHO202PAHHUKOS, YUIUHOPA U KOHYCA. Hanpasisomeil nomompo. [IpHBOAMTL MpHMeEPbI 00LEKTOB
durypsl Ipaxmuseckas paboma «Cozdanue OKPY/KAIOIIEr0 MUPa, MMEKOMUX (POPMbI HA3BAHHBIX TEIL.
B J LT p— — Mcnonb308aTh  TEPMMHOJIOTHIO:  BEpIIMHA, DEOPO, IpaHb,
pocTpaHcTBe Ionsamue o6wéma; eOunuybl usmepenus o06véma. Obwéu | ©CHOBAHNE, BHICOTA, pallyC U AMaMETp, pasBeprka.
(9 ) HDAMOY20TbHO20 NapanTerenuneda, Ky6a, opmynsl oGvEMA. U3y4arh, MCIONBL3YS DKCIIEPUMEHT, HAOIIONCHHE, M3MEPEHHE,

MOJICJTMPOBAHUE, B TOM YHCJIE KOMIIBIOTEPHOE, U ONMUCHIBATH
CBOMiCTBA Ha3BaHHBIX TEJ, BBISIBJIATH CXOACTBA H PA3JIHYHS:
MEXI1y MUPaMHUION U MPU3MO; MEXIY HUIHMHIPOM, KOHYCOM U
1apOM.

Pacno3HaBaTh pa3BEPTKH MapajuieNenunena, Kyoa, MpHU3MBL,
MUPaMUJIBI, KOHYCA, IIMIIMHIPA; KOHCTPYHMPOBATh JaHHBIE Tela
M3 pa3BEPTOK, CO3/1aBaTb HUX MOJEIM C HampaBisSIFOLIEH
IMOMOIIIBIO.




Co31aBaTh MOJeJU TPOCTPAHCTBEHHBIX ¢Guryp (u3 Oymaru,
NOPOBOJIOKH, IUIACTHJIMHA W Jp.) C ONOpPOH Ha aIrOpUTM
Y4EOHBIXAEHCTBUH.

H3mepaTs Ha Mogensix: IHHBI pEOEP MHOTOTPAHHHKOB,
JaMeTp miapa.

Boiuucasate mno  ¢gopmyaam: o00bEM  IPAMOYrOJIBHOTO
napajienenunenaa, Kyoa;, HCIONb30BaTh SIUHHUIBI W3MEPEHUS
00bEMa; BBIYMCIATH OOBEMBI TEN, COCTABIECHHBIX W3 KyOOB,
napajieNIienuIe[oB; pelaTh 3aa4i ¢ PeaJbHBIMHA JaHHBIMHU C
OTIOPO Ha CIIPABOYHYIO MH(POMAITHIO.

IToBTOpPEHME,
00001I€HHE,

CUCTEMaTHU3alusa

(20 g)

[ToBTOpEHME OCHOBHBIX TMMOHATHH W METOJIOB KypcoB 5 m 6
KJIacCOB, 0000IIEHNEe U CUCTEMATHU3allHsl 3HAHMA.

BouruncjasiTh 3HaUCHUS BEIPAXKEHUH, COJIEPKAIUX HATYpAIbHBIE,

10(S) 15 (X [MOJIOKUTENLHBIE 5 OTpHIIATETbHBIC
qJHucIa,
OOBIKHOBEHHBIE Hu JeCITUYHEBIC npoOu,
BBITIOJIHATH

npeoOpa3oBaHMsl YUCET W BBIPAXKEHUN MPU HEOOXOAMMOCTH C
HaIpaBJIAIONIEH TOMOIIBIO.

Boi0upars cnocod cpaBHEHUS YU CEN, BHIYMCICHUN, IPUMEHATH
cBolicTBa apuMeTHUCCKUX ACHCTBUU IS paroHAIH3alNN
BBIYHCIICHUH.

Pemarpb npocreiimme 3aqa4u U3 peaibHON KU3HU, IPUMEHSATH
MaTeMaTH4yeckue 3HAHMSA JUIsI pElIeHHs 3aJad W3 JAPYTHX
MPEIMETOB.

Pemartpb npocreiinue 3a1a4ym pa3HbIMH CIIOCO0AMM.
Ocy1uecTBJISITh CAMOKOHTPOJIb BBITIONHSAEMBIX JEHCTBUI U
CaMOTMPOBEPKY pe3yIbTaTa BEIYUCICHHA.




TEMATHYECKOE IINTAHUPOBAHUE YYEBHOTI' O KYPCA «AJI'EBPA» (11O 'OJAM OBYYEHUSA)



kJaace (He menee 102 )

Ha3zpanue
pasnena
(TembI)Kypca
(4mciI0 YacoR)

OcHoBHOE CoAeprKaHue

OcHOBHBIE BU/BI 1eITEJIbHOCTH Oﬁy‘lalOIIII/IXCH

Yucaan
BBIYHCJICHHUS.
Panuonaabh
bleYHCJIa

(25 4)

[ToHATHE palMOHAIIBHOTO YKCIIA.

Apudmernueckre AEUCTBUS C pallMOHATbHBIMU YUCIIAMHU.

CpaBHeHue, ynopsJ0uMBaHUE pallMOHATbHBIX YUCEIL.

Crenenb ¢ HaTypaJIbHBIM [TOKA3aTEIIEM.

Pemenrie ocHOBHBIX 3a7a4 Ha JpoOU, MPOLEHTHI U3

peanbHONUIIPAKTHKH.

[lpu3Haku  neMMMOCTH,  pa3loKEHUS  Ha

MHOKUTEJIMHATYPaIbHBIX YHCEN.
3aBUCUMOCTH. [Ipsimas u
00paTHAsITPOTIOPIIMOHAIIEHO CTH.

PeanbHrie

CucremarusupoBarb " obdoramarb 3HAHMA 00
OOBIKHOBEHHBIXU JECATUYHBIX TPOOSX.

CpaBHUBATH U YNOPSII0YHUBATH APOOHU, NTpeoOpa3oBbIBas MPH
HEOOXOAMMOCTH  JIECATUYHBIE JIpoOM B  OOBIKHOBEHHBIE,
OOBIKHOBEHHBIE B JIECATUYHBIC, B YACTHOCTU B OECKOHEUHYIO
JNECATUYHYIO APOOb.

IlpumensaTs  pa3sHooOpa3Hbie CHOCOObI W NPHEMBI
BBIYHMCJICHHS 3HAYEHHUH APOOHBIX BBIPAKEHUH, COJEpKAIINX
OOBIKHOBEHHBIE M  JCCATUYHBIE JPOOW: 3aMEHATh MpHU
HEOOXOAMMOCTH  JECATUYHYIO JpoOb  OOBIKHOBEHHOW U
OOBIKHOBEHHYIO JIECATHYHOU, TPUBOJIUTH BBEIpaXKEHUE K (opMme,
HauOosee yIOOHOW IS BBIUMCICHUN, MPeoOpa3oBHIBAThH
IpOoOHBIE BBIPAKCHHSI HA YMHOXXEHUE W JIEJICHUE JCCATHYHBIX
npo0eit K IeUCTBUSAM C LETBIMU YrciaaMu (TIpH HEO0OXO0IUMOCTH
CHAITPaBJIAIONIEH TOMOIIBIO).

IIpuBoAUTH YHCI0BbIe U OyKBEeHHbIE NMPHUMEPHI CTCIICHH C
HaTypaJIbHBIM TIOKa3aTeieM, OOBSCHSS 3HAUCHUS OCHOBaHUS
CTENEHU M IOKa3aTenlsl CTENEHH, HaXOMWTh 3HAUEHHUs CTeleHEH

Brza al (a — mr000€ parroHAIBHOE YHUCIIO0, N — HATYpaIbHOEC
YHCII0) C OMOPOH Ha CIIPaBOYHYIO HH(GOPMAIIHIO.

I[TonuMaTte cMBICJ 3aMHCH O0OJLIIMX YHCEI ¢ IOMOIIbLIO
AeCATHYHBIX Apoleil u cTeneHei yncaa 10, npuMeHsATh UX B
peabHbIX CUTYalHsIX.

IlpumMeHATh  OpU3HAKU  JIETUMOCTH,
MHO>XHMTEJINHATYPATbHBIX YUCEN.

Pemars npocreiimme 3aqa4u Ha YaCTH, IPOLICHTHI, TPOTIOPIUH,

PA3JIOKCHUA Ha




Ha HAXOXJeHue ApoOu (MpOLEHTa) OT BEJIMYUHBI U BEIUYHHBI

nmo e npobu (mpoleHTy), apoOu (MpOIeHTa), KOTOPHIHA
coCTaBiIIeT OJHAa BeauM4MHa OT Jpyrod. IlpuBoauTs,
pa30uparb, OLEHHMBATb pa3JIMYHbIE pPEIICHUS, 3alUCU

peleHn TEKCTOBBIX 3a/1a4.

PacnozHaBaTh M OO0BSACHATH, ONUPAsICh HA OIpEICICHUS,
IOpsIMO MPONOPLUOHAIBHBIE W OOpaTHO MPONOPLHUOHAIbHbBIE
3aBUCUMOCTH MEXy BEIMYMHAMM; NPUBOAUTH MPUMeEPbI STHX
3aBUCUMOCTEH M3 pEaJbHOTO MHpa, U3 JPYTHMX Y4eOHBIX
IPEIMETOB.

Pemarp mpocreiiline NpakTHKO-OPHMEeHTHPOBAHHBIE 3aJa4H

HAa  Japo0HM, TMPOLEHThl, MNPAMYKW MU  00paTHYIO
NPONOPUHOHATBHOCTH, NPONOPLUMH.
AuredOpanveck bykBennbie BoipaxkeHus. [lepemennsie. JlonyctumMble 3HaueHust | OBiaagers HA 0a3oBoM YPOBHeE anreOpanyeckoi
HeBbIPAKEHUS nepeMeHHbIX. POPMYIIBI. TEPMHUHOJIOTMEH M CHMBOJHMKON, NMPUMEHATb €€ B Ipolecce
(27 a) IIpeo6pa3oBanue OyKBEHHBIX BBIPAKCHHH, PACKPLITHE CKOOOK | OCBOCHHUS y4eOHOTO MaTepHara.

Y TIPUBEICHUE TIOJIOOHBIX ClIaraeMbIX.

CBolicTBa CTENEHH C HATYPAJIbHBIM MTOKA3aTEJIEM.

MHoOro4neHsl. Crnoxenue, BBIYHTAHHE,
YMHOXE€HUEMHOTOUJICHOB. DopMyIIbI
COKpamniéHHOro yMHOXKeHUs1. PazinoxeHue

MHOTOYJICHOB Ha MHOYKHTEIIH.

Haxoauth 3HaueHWs OYKBEHHBIX BBIPOKCHHU TPH 3aJlaHHBIX
3HaueHMIX OYKB; BBITIOJHSTH BEIYUCIICHHS 110 (hopMyIiam.
BbINoJIHATH TIpeo0pa30BaHMs IETOTO BRIPAKCHUS B MHOTOYJICH
NPUBEACHUEM MTOIOOHBIX CIaraeMbIX, pACKPBITHEM CKOOOK.
BbINOJIHATL YMHOKEHHE OJHOWICHA HAa MHOTOWIEH H
MHOTOYWICHa Ha MHOTOYICH, MPHMEHSATHh (OpPMYJbl KBajpara
CyMMBI M KBaJIpaTa pa3HOCTH C OINOpPOM Ha CIPaBOYHYIO
uHpopmMaIuro.

OcyluecTBJIAAITh PA3JIOKEHHE MHOTOUJICHOB HA MHOKUTEIH
nyTEM BBIHECEHUS 32 CKOOKH OOIIEro MHOKHUTEIS, IPUMEHECHUS
GopMysbl  pa3HOCTH  KBaapaToB, (OpMYIT  COKPALIEHHOTO
YMHOKEHHSI C ONIOPOY Ha CIIPABOYHYIO MH(POPMAIIHUIO.
I[IpumensiTh TpeoOpa3oBaHHE MHOTOWICHOB JUIS PEIICHUS
pa3MYHBIX 3a/ad U3 MaTeMaTUKHU, CMEXHBIX MPEIMETOB, W3
peaNbHON TIPAKTUKH.

3HAKOMUTBHCH ¢ HCTOPHEl PAa3BUTHS MAaTEMATHUKH.




YpaBHeHus1 VYpaBHeHue, IpaBUiIa npeoOpazoBaHus ypaBHeHHs, | Pemiars JuMHElHHOE ypaBHEHHME C OJHOW TNEPEMEHHOM,
u PaBHOCWIBHOCTb YPAaBHEHUM. NPUMEHAs MPaBHJIA IIepexo/la OT HCXOJHOIO YpaBHEHUS K
HEpPaBeHCTBA JIuneliHO€ ypaBHEHHE C OJTHOM NIEPEMEHHOU paBHOCWIbHOMY eMy Ooisiee mpocroro Buja. IlpoBepsiTh,
(20 v) MEPEMEHHOM, pEIlIeHWe JMHEHHBIX ypaBHEHHU. Pemienue | SABJSACTCA JIM KOHKPETHOCYMCIIO KOPHEM ypaBHEHHUS.
3a/1a4C TIOMOLIbIO YPABHEHUM. ITonOupars npuMepsbl Map YKCEN, SBISIOLIUXCS PELICHUEM
Jluneiinoe ypasHnenue ¢ 08yMsi NEPEMEHHbIMU U €20 2PAPUK. JIMHEHHOTO YPAaBHEHUS C IBYMSI IEPEMEHHBIMH.
Cucrema IByX JUHEHHBIX YPAaBHEHHH C JIBYMS IE€PEMEHHBIMU. Crpourh B KOOPIAMHATHOM IUIOCKOCTH TIpaduK JMHEHHOIrO
Pemenne cucreM ypaBHEHUH crOcoOOM TIOACTAaHOBKM M | YPAaBHEHHA C JBYMS II€PEMEHHBIMU (pu  HEOOXOMMOCTH €
CIIOCOOOM CIIOKCHHS. MCIIOJIb30BAHUEM CMBICIIOBOI OIOpPHI); MOJIB3YIACh TpaduKoM,
NPUBOAUTH IPUMeEPbI PEIICHNUS YPaBHEHUS.
HaxonuTh pemieHue CUCTEMBI JBYX JIMHEMHBIX YPaBHEHHU C
JIBYMSl TEPEMEHHBIMM C OIOPOMl Ha aJroputM yueOHBIX
neiicteuil. CocTaBasATh M pellaThb yYpaBHEHUE WM CUCTEMY
YpPaBHEHUN 10 YCIOBHMIO 3a/a4M, WHTEPIPETUPOBATE B
COOTBETCTBUM C KOHTEKCTOM 3aJa4M IOJIYYECHHBI pe3yJIbTaT C
OIIOPOM HABOIIPOCHBIN IJIAH.
Koopaunar Koopaunara Touku Ha npssMoi. YUCIOBBIE TPOMEKYTKH. M300paxars Ha KOOPJIMHATHOM MpAMOi TOYKH,
bl PaccrosiHne Mexay 1ByMs TOUKaMU KOOPAWHATHOMN IPSIMOU COOTBETCTBYIOIIME 3aJaHHBIM KOOpAMHATaM, JIy4Yd, OTPE3KH,
rpagpuku. [psiMoyrosibHas cUCTEMa KOOPAMHAT Ha IIIOCKOCTH. IIprMepsl | MHTEPBAIBI; 3alIMCHIBAThL UX HA alreOpandecKoM S3bIKE.
D yHKUUHA rpaduKoB, 3aaHHBIX opMynaMu. UreHue rpadukoB peaibpix | OTMEYaTh B KOOPAMHATHOW IUIOCKOCTH TOYKHU I10 3aJaHHBIM
(24 v) 3aBUCHMOCTEH. KOOpIMHATaM; CTPOUTh TpadUKU HECIOKHBIX 3aBUCHUMOCTEH,

[Tonsarue dynknuu. I'paduk dyaknuu. CBoicTBa (PyHKIIMIA.
Jluneiinas  ¢ynknusa. Iloctpoenue rpaduka JTUHEHHOMN

byukiun. I'paduk Gyaknuun y = Kx + b.

3aJIaHHBIX (pOpMyIaMH, B TOM YHCJIE C MOMOIIBIO HU(PPOBBIX
n1abopaTopui.

IIpuMeHsATh, M3yYaTh NPEUMYINECTBA, MHTEPNPETHPOBATH
rpaduyeckuii  cnoco®  MpeACTaBICHUS M aHalu3a
Pa3HO00pPa3HOIKU3HEHHOM HH(OPMALIUH.

OcBanBarth Ha 6a30BOM YPOBHE MOHATHE (YHKIINHU, OBIICBATh
(YHKIIHOHATIBHON TEPMHHOIOTHEH.

Pacno3unaBath nuHeiHy0 QyHKimoo Y = kx + b, omucwiBaTh
e€ CBOMCTBA B 3aBUCHMOCTH OT 3HaueHuil koddpdurreHtos K u b
(Tp1 HEOOXOAMMOCTH € OTIOPOI Ha AITOPUTM IPaBHIIA).
Crpouts rpadpuku nuHeiHOH QyHKmn, GyHKuuun Yy = kx + b




Hcnoab3oBars nugpoBbie pecypebl U I0CTPOCHUS
rpaduKOB(QYHKINNA U U3y4EHUS MX CBOUCTB.

IIpuBOoAMTH MPUMEPHI JIMHEWHBIX 3aBUCUMOCTEN B PEABHBIX
Ipoleccax ! sBJICHUSIX.

(4McJI0 YacoB)

IToBTOpPEHME IToBTOpEHHE OCHOBHBIX NOHATHH M METONOB Kypca / Kinacca, | Bolomparb, NpPUMEHSTb CHOCOObI  CpaBHCHHS
qucell,
U 00001IeHNe 0000111eH1e 3HAaHUH. BBIUMCIICHUH,  MpeoOpa3oBaHUN  BBIPAKEHUII,
pelieHus

(6 u) ypaBHEHUH TTPU HEOOXOUMOCTH C HAIIPABJISIONIEH TTOMOIIIBIO.
OcymecTBJIsATh CAMOKOHTPOJIb BBINIOJIHAEMBIX JICUCTBUU H
CaMOIIPOBEPKY pe3yibTrara BBIYUCICHHUH, MpeoOpa3oBaHMUA,
MIOCTPOEHUH.
Pemars npocreiimue 3aga4m U3 peaabHON KU3HA, IPUMEHATH
MareMaTu4yeckue 3HAHMSA JUIsI pelIeHHs] 3agad M3 JPYrux
MPEIMETOB.
Pemars mnpocreiiliMe TEKCTOBbIE 3aJa4d, CPABHUBATbh,
BbBIOUPATH CMOCOOBI PEIICHUS 3aJa4H.

8 kJace (He meHee 102 )

HazBauue
pasjaena
OcHOBHOe coaepxxaHue OcHOBHBIE BU/BbI 1eSITEJILHOCTH 00YYAOLIUXCH
(TembI)Kypca




Yucaau
BbIYMCJIEHHA
1.
KBagparHbl
€KOPHU

KBanparublii kopenb u3 uncina. [lowsamue 06 uppayuonaibHoM
yucne. /lecamuunvie RPUOIUINCEHUS UPPAYUOHATLHBIX YUCEIL.
Heticmeumenvusie yucna. Cpagnenue 0elucmeumenbHuLx

yucen. ApupMeTHIecKuil KBaJpaTHbIN KOPEHb.

®opmyJHpoOBaTH onpeesieHne KBaJpaTHOTO KOPHs U3 4MCIIa,
apu(METHUECKOTO KBaJPAaTHOTO KOPHS NMPH HEOOXOAMMOCTH C
BHU3YyaJIbHOM ONOPOA.

IIpumeHsATH onepalyio M3BJICUEHUS KBAaJPAaTHOIO KOPHS U3




(15 9) VpaBHeHUe BHAA X2 = a. YKCIIa, MCTOJb3YH IPU HEOOXOAUMOCTH KAJIbKYJIATOP.
CaoiicTBa apupMeTHIECKUX KBaJIpaTHBIX KopHell. | OneHuBAaTh  KBAJpaTHbIE KOPHM LEJIBIMM  4YHCIAMU U
[MpeoOpa3zoBaHue  4YMCIOBBIX  BBIPAKCHUH, COIEPXKAIIMUX | JECATUYHBIMHU JAPOOSMHU.
KBaJIpaTHbIE KOPHHU. CpaBHuBaTL W  YNOPSIA0YMBATHL  palMOHAIbHBIE U
MppalMOHAIIbHBIE YKCIIA, 3alIMCAHHBIE C TOMOLIbIO KBaJIPaTHbBIX
KOpHEH npu HEOOXOAUMOCTH C HAIIPABJISAIONIEH TTOMOIIBIO.
HccaenoBars ypaBHEHUE x2 = d, HaxXoIuTb TOYHBIE U
npubmmkEéHHBIe KopHU ipu @ > 0.
HccaenoBars cBoiicTBa  KBaJpaTHBIX KOPHEM, IPOBOAS
YHCIIOBbIE SKCIEPUMEHTHI C HCIOJIb30BAaHUEM KaJbKYISTOpa
(KoMIIBIOTEDPA).
IlpumensaTs cBoiicTBa apu(pMeTHYEeCKMX KOpPHeill s
npeodpPa3oBaHNs BbIPAKEHHH.
BeinmosiHsATe mpocreiiiMe Mnpeodpa3oBaHHUA  BBIPAKEHUU,
coJiep’KaluX KBaJpaTHble KOpHHU. BbIpakarb nepeMeHHble W3
reoMeTpUUecKux U pusndeckux Gopmyn npu He0OXOIUMOCTH C
OIOPOI Ha MPABMUJIO.
BoruncasaTh 3Ha4e€HHs BBIPAXXCHUN, COACPIKAIUX KBaIpPaTHbIC
KOPHH, MCIIOJIb3Ys IIPU HEOOXOIMMOCTH KaJIbKYIATOP.
Hcnosb3oBaTeh B XOAC pEIICHHS 3a1ad  DJIEMEHTapHbIE
IPEACTABIEHUS, CBSI3aHHbIE C NPUOMMKEHHBIMU 3HAUYCHUSIMU
BEJIMYNH.
3HAKOMUTBCS C ICTOPUEN PA3BUTHA MaTeMaTHKH.
Yucna u Crenensb ¢ nenbiM nokazarenem. CranaapTHas 3alKuch YHCIIA. ®opMyJHPOBAThL  ONpeJeIeHHe  CTEEHW C  LEIbIM
BbIYMCJICHU Pa3meprl 00bEKTOB OKpYXKAIOIIEro MUpa (0T JIEMEHTapHBIX nokasaresneM(Ipu He0OOXOAMMOCTH 10 BU3yalbHOM OIOpE).
1. YaCTHI[ 10 KOCMUYECKHX OOBEKTOB), JJIUTECILHOCTh IIpeacraBasith 3amuch OONBIIMX M MajblX YHCET B
Crene IIPOLIECCOBB OKPY/KAOIEM MUPE. cragaaptHoM Buje. CpaBHHBATL uuCIa W BEJIWYMHBI,
HBC CBOIICTBA CTEIIEHHU C LIEJIBIM IIOKA3aTEJIEM. 3aliCaHHbIE C UCIIOIL30BaHueM creneHu 10.
HeJTbIM Hcnonb3oBarh 3anmMch Yucel B CTaHJAPTHOM BUAE UL
mokKazarteje BBIPQ)KEHUSI pa3MepoB OOBEKTOB, JJIMTEIBHOCTH HPOIECCOB B
M(7 1) OKPYKaIOILlIEM MUDE.

DopMy/IHPOBATh, 3allMCLIBATH B CHMBOJIHYECKOH (opme U




HWIIOCTPUPOBATL INMPUMEPpaMHU CBOMCTBa CTENCHH C OCJIbIM

nokasaresneM (Ipu  HEOOXOAMMOCTH C  HCIHOJB30BAaHUEM
BHU3YyaJIbHOM OIOPHI).
IIpumensiTe cBOMCTBAa CTENEHU JUIsI  IpeoOpa3oBaHUS

BBIPDQKCHUM, COIECPKAIUX CTEIEHU C LEIbIM II0Ka3aTeleM ¢
HCIOJIb30BAaHUEM  CIPAaBOYHOM HHPOpMauuu. BbINOIHATH
AEHCTBHUA C YKCIAMH, 3alHCAHHBIMA B CTaHAAPTHOM BHJE
(YMHOXEHUE, JeTeHUe, BO3BEICHHE B CTEIICHB).

Aaredpanyeck KBagpatHseiil TpéxwieH. PasznmokeHne kBagparHoro tpéxwieHa | Pacmo3HaBaTh — KBaJpaTHbIM — TPEXYIEH,  YCTaHABIMBATh

HeBbIPAKEHUS. Ha MHOXHTEIH. BO3MOYKHOCTb €TI0 Pa3jI0KEeHUsI Ha MHOXKUTEIH.

Keaaparusl PackiaapiBaTh Ha MHOXKHMTEJIM KBAaJPATHBIA TPEXWIEH C

HTPEXUIIeH HEOTPUIIATETIFHBIM JTUCKPUMHHAHTOM TPU HEOOXOAMMOCTH C

(54) OIOPOI HA AITOPUTM TTPaBUJIA.

AuredOpanveck Anrebpandeckas IpoOb. Honyctrnmsle 3HaueHus | 3amucbIBaTh anreOpandeckue BoipakeHus. HaxomuTs obnacte

HeBbIPAKEHUSI. MEPEeMEHHBIX, BXOAAIIMX B anredpanveckue BbIPaXEHHs. | ONPENCIIEHUs PAllMOHAIBLHOIO BBIPAXKEHHU.

AuredOpanveck OcHoBHOE CBOMCTBO aynreOpandeckoit apoou. CokpanicHue | BBINOJHATHL YMCIIOBBIE MOACTAHOBKH M BBIYHCJIATH 3HAYCHUE

asapodb npo0eii. IpoOu, B TOM YHCJIE C TOMOIIBIO KaIbKYIATOPA.

(15 g) Croxenue, BBIYUTAHUE, YMHOKCHHE u nenenne | ©@OpMyIHpPOBATH OCHOBHOE CBOMCTBO alre0pandeckoi Apoou u

anrebpanyeckux apoleii. IIpeoOpasoBaHue BbIPOKEHWH, | MPHMEHSITh €ro 1y MpeoOpasoBaHus JpoOei.
CoJIepIKaIMX aaredpandeckue ApooH. BbINoJIHATL JelcTBUA ¢ anreOpandecKMMH ApoOsSMH IpH

HEOOXOMMOCTH C Hampapistonied nomouisto. IlpumensaTs
npeoOpa3oBaHus BbIPAXXEHUH /1S pelieHus 3a1ad. Buipakath
nepeMeHnbie u3 Gopmyn (pusmyecknx, TEOMETPUUYECKHX,
ONMCBIBAIOLINX OBITOBBIE CHUTYyallMM) INPH HEOOXOAMMOCTH C
HalpaBJIAOLIeH TOMOIIBIO.

YpaBHeHust KBanmparnoe ypaBuenue. Hemonnoe kBajiparHoe ypaBHEHHUE. Pacno3naBaTh KBajipaTHbIe YpaBHEHMUSL.

u dopmyna KOpHEH KBaApaTHOTO ypaBHeHuUs1. Teopema Buema. 3anucbiBaTh GoOpMyJy KOpHEHl KBaJpaTHOIO YpaBHEHMS,

HepaBeHCTBA. Pemennie ypaBHEHUH, CBOJAIIMXCS K KBaJJPaTHBIM. pelIaTh KBajJpaTHble YPAaBHEHMs] — IIOJHbIC M HEMOJHbIE (C

KBaaparusbie [IpocreiimmenpoOHO-paliMOHANTBHBIE YPABHEHHUS. UCIIOJIb30BaHUEM CIPAaBOYHOM MH(OpMAILIUN).

YPaBHeHHUs Pemienue TEKCTOBBIX 337ad C  IOMOIIBIO IIpoBoguths mpocTeiiliMe  HMCCJIENOBAHHUS  KBAJIpaTHBIX

(15 ) KBaJ[paTHBIX




YPaBHECHUH.

YPaBHEHUM.

Pemiats ypaBHeHMs, CBOASILMECS K KBAaJIPATHBIM, C IOMOIIbIO
npeoOpa3oBaHUil M 3aMEHOM IIEPEMEHHOM C Omopod Ha
ITOPUTMITIPABUIIA.

Habnronate M aHaJIM3MpoBaTh CBSA3b MEXJIYy KOPHSIMHU U
K03 PUIIMEHTaMU KBaIPpaTHOTO YPaBHEHHUS.
Tpumensmeo meopemy Buema ons
3a0a4 (¢ UcnonbL308aHueM oopasya).

Pemars TekcTOBbIE 3aJa4uM anreOpandecKuM  CrocoOoM:
NEPEXOJAUTh OT CIOBECHON (DOPMYIMPOBKH YCIOBHS 3aJaud K
anredpanveckol MoJenu MyTéM COCTaBJICHUs YpaBHEHMs (Ipu
HEOOXOJUMOCTH C  HaNpaBisIOUIEH  MOMONIBIO);  pellaTh
COCTaBJICHHOE YpaBHEHHE; UHTEPIPETUPOBATH PE3yNbTaT.
3HAKOMUTBHCA ¢ HCTOPHel Pa3BUTHUS alreOpBbl.

PEULEHUA

YpaBHeHus JluneiitHoe ypaBHEHHE C JIBYMs TNEpPeMEHHBIMH, ero Trpaduk, | Pacmo3naBaTh JIMHEWHbIE ypPaBHEHUS C IBYMS TIEPEMEHHBIMH.
" MIPUMEpPBI PELICHUS] YPABHEHHM B LEJIBIX YHCIIAX. Crpoutb rpaQuku JHUHEHHBIX YpaBHEHHI, B TOM
HEpPaBeHCTBA. Pemenne cucrem JByX JMHEHHBIX YPaBHEHHM C JByMs YHUCICHCIONbL3Ys HH(POBLIE Ppecypehl (mpu
Cucrembl nepeMeHHbIMU. [Ipumepsl pemieHuss CHUCTEM HEIMHEWHBIX HEOOXOIMMOCTH COIIOPOM Ha aJITOPUTM
ypaBHeHHii YPaBHEHHUH ¢ IByMs IIEPEMEHHBIMH. y4EOHBIX EHCTBUH).
(13 q) Fpa¢uqec]<ag unmepnpemayusi  ypasHeHus c a@yM}Z Pazanuarn napajiIeJIbHBIC M IMEPCCCKAOIIUECa MpsIMBIC TI0
NnepemMeHHbIMU U CUCTNEM YPAGHEHUL C 08YMSL NePeMEHHbIMU. HXYpPaBHCHUSAM.
Perienue TeKCTOBBIX 3a/1a4 C MOMOIIBIKO CUCTEM YPaBHEHUI. Pemare cucteMbl JBYX JIMHCHHBIX }’PEUEH‘“JHI/IFI ¢
JIByMSIIIEPEMEHHBIMU MTOJACTAHOBKOW U CJIOKEHUEM.
Pemarb npocreiiiire cUCTEMbI, B KOTOPBIX OJIHO U3 YPAaBHEHUI
HE SIBJISIETCS TMHEHHBIM MPU HEOOXOTUMOCTH C HaIlpaBIISIOIIEH
MIOMOILBIO.
Ilpueooums  zpagpuueckyro  unmepnpemayuio  peuieHusl
VPasHeHUsl ¢ 08YMsL NePEeMEeHHbIMU U CUCIeEM YPAGHEHULL C 08YMsL
nepemenHbIMU.
PemiaTp TekcTOBBIE 3214 ANTeOpaNdecKiM CIIOCOO0M.
YpaBHeHus UucnoBble HEPaBEHCTBA U UX CBOMCTBA. DopMyIHPOBATH CBOliCTBa YHUCIIOBBIX

1 HEPaBEHCTBA.

HepaBeHcTBO ¢ 0HOM NIEpeMEHHON. JIMHENHbIE HEPABEHCTBA C

HEPaBEHCTB, UJUTFOCTPUPOBATH UX HA
KOOpPAVHATHOU IIPSIMOIA.




Hepagencr OJIHOW INepeMeHHON W uX pemieHue. CUCTEMbI JIMHEHHBIX IIpuMeHATH CBOMCTBA HEPABEHCTB B XOJE PEILICHUS 3aa4.
Ba(12 u) HEPABEHCTB C OJHOM IIEPEMEHHOMN U UX PEILICHHUE. Pemiarb JMHEHHBIE HEPABEHCTBA C OJHOU
N300paskeHne penieHus: JMHEHHOTO HEPABeHCTBA U X CUCTEM NEPEMEHHOM, N300pakaTh pelICHNE HEPAaBEHCTBA Ha
Ha YKCJIOBOM MPSIMOIA. YHCIIOBOM IPAMOM.
Pemars cucremMbl JIMHEMHBIX HEPAaBEHCTB, H300paxarb
peuieHrue CUCTEMbl HEPAaBEHCTB HA YHUCJIOBOW MNPSAMOW IIpH
HEOOXOAMMOCTHC BU3YAJIbHOUM OTIOPOH.
DyHKIH [Tonste ¢ynkuunu. Ob6r1acTh onpeneiaeHus: U MHOXECTBO Hcnonb3oBarb  QyHKIMOHAJIBHYIO  TEPMHHOJIOTHI0O M
U. 3HaueHu QyHKImu. CriocoObl 3a1aHust QyHKITUH. CHMBOJIHKY.
OcHoBH I'padux ¢ynkumu. CpoiicTBa (yHKUIMH, UX OTOOpakeHHE HAa | BbIYMCAATH 3HaAYeHHMs (QYHKINH, 3aaHHBIX (GopMynamu (TIpu
ble rpaguke. HEOOXOJMMOCTH  HCIOJIb30BaTh  KAJIBKYISATOP); COCTABJIATH
MOHATHSA Ta0IMIbI 3HAYEHUI PYHKIINU.
59) Crpoutb 1o Toukam rpa@puku QyHKIHI.
OnuceiBath cBoiicTBa (pyHKIIMM Ha OCHOBE €€ rpaduyeckoro
NpEICTaBI€HNUs TMpU HEOOXOJAMMOCTH C  HampabsIolIe
MOMOIIBIO.
Hcnonb3oBaTh  (QyHKIMOHAIBHYIO  TEPMHHOJIOTHI0O M
CHMBOJINKY.
HccaenoBarh mpuMepbl IpadMKOB, OTPAXKAIOIIUX pEalIbHbIE
npoueccel U sBieHusA. IlpuBOAMTL NpHMEPbI MPOLECCOB U
ABJICHUH C 3alaHHBIMH CBOMCTBaMH.
Hcnosib30BaTh KOMIIBIOTEPHBIE POrPAMMBI JIJIS [TOCTPOEHUS
rpa¢ukoB (YHKIUN U U3y4EHUS UX CBOICTB
DyHKUU Urtenne wu mocTpoeHue rpadukoB (YHKIUH. Haxoauthb ¢ nomouibio rpadguka GpyHKIMYM 3HaUEHUE OJHON U3
u. [TpumepbirpagukoB QyHKIHN, OTpaXxaromux paccMaTpUBacMBbIX BEJIMYMH 10 3HAYEHUIO APYTOM.
Yucnos peanbHbIe TIPOLECCHI. B HecnoxHBIX ciay4asx BbIpakaTb (opmyJioH 3aBHCHMOCTH
ble OyHKUIMH, ONMCBHIBAIOLIME  NPAMYIO U MEX1y BEIMYMHAMH.
pyHKkIHN 00paTHYIOIPONOPLHUOHAIIbHBIE 3aBUCUMOCTH, OnuceiBaTh XapakTep W3MEHEHUS OJHOW BEJIMYMHBI B
u (9 4) ux rpaduku. ['unepbona. - 3aBHCHMOCTHU OT U3MEHEHUS APYron

I'paduk pyHKIIH Y = X2,
Oynxmuu y = X%,y = x5,y = \/x_,y =k 2paguueckoe
X

peulerue YypasHeH Ut U cucmem ypasHeHuu.

PacnosnaBarh BuIbl H3ydaeMblx (¢yHkuui. IlokaspiBaTh
CXeMAaTH4YeCKH II0JIO)KEHHE Ha KOOPAMHATHOM IUIOCKOCTH
rpadukoB GyHKUUN BUIA: Y = X2, y = X3,




y= \/ X, y :k);

Hcnoab3oBars GyHKIHOHAIBHO-TPAaHUIECKHE
NPeaCTAaBJICHHU U PELICHUS U UCCIIEN0BAHNS YPAaBHEHHUM
HCHCTEM YPABHEHUM.

I[IpumensTh nMppPoBBIE pecypchl ISl MOCTPOCHUS TPAPHUKOB
(GYHKLNH.

IToBTOpEeHHE [ToBTOpEHE OCHOBHBIX TMOHSATHIA W METOJOB KypcoB 7 u 8

H 00001eHHEe KJ1aCCOB, 0000IIIeHNE 3HAHUI.

(6 1)

IIpumeHsTH CcHOCOOBI  CpaBHEHUS  YHCEll,
BBIYHCIICHUMH,

npeoOpa3oBaHuil BIpAXKEHUH, pEIlIeHNs ypaBHEHUI.
OcymecTBJIsATh CAMOKOHTPOJIb BBINIOJIIHAEMBIX JIEUCTBUH H
CaMOIIPOBEPKY pe3yibTara BBIYUCICHHUH, MPeoOpa3oOBaHMUA,
MIOCTPOEHUH.
Pemars 3agaum M3  peajbHOM  KHM3HH,

NPUMEHSTh
MaTeMaTU4YEeCKUEe 3HAHMS JUISl pelIeHus 3aJad U3 JpPYrux
MIPEIMETOB.
Pemarp TekcTOBBIE 32/1a4M, CPABHUBATH, BHIOUPATH CIOCOOBI
peLIeHUs 3a1auu.

9 kJace (He meHee 102 )

HazBauue
pasaena
(TembI)Kypca
(4McJI0 YacoB)

OcHOBHOe coaepxxaHue

OcHOBHBIE BU/BbI 1eSITEJILHOCTH 00YYAOLIUXCH




Yucaa n
BbIYMCJIEHH

sl
JlelicTBUTEIbH
blevucaa

PanmoHanbHbIe YHCHA, UPPAYUOHATIbHBIE YUCIA, KOHEYHble U
beckoneyHvle oecsamuumvie opobu. Mmnoorcecmso
0elicmeUmMenvHblX — yucel, OelcmeumelbHble YUCIA  KAK
beckoneunvle decsimuytnvle Opodu. Bzaumno 00HO3HAUHOe

Pa3BuBarhb npeacraBjgeHuss O 4YuCIax: OT

MHOXXCCTBAHATypPaJIbHBIX YHUCCII 1O MHOKCCTBA

I[GI‘/JICTBI/ITGJII)HLIX YUCCII.

O3HaKOMHUTBCA C BO3MOXHOCTBIO
HpGIICTﬁBJIGHHSIIIGfICTBI/ITeJII)HOFO qucia

KaKk OCCKOHEUHOW JECSITUYHOU ApooH,




(9w

COOMBEMCmMaUe MeHCOY MHONCECMBOM OellCEUMETbHBIX YUCeT
U MHOXNCECMBOM MOYeK KOOPOUHAMHOU NPSAMOU.

Cpasnenue  OelicmeumenbHblX — yucen,  apugpmemuyeckue
oelicmaus ¢ 0eticmeumebHbIMU YUCTIAMU.
[Tpubmmkénnoe 3HAYCHUE BCJINYHHEI, TOYHOCTH

npubmmwkenus. Okpyrnenne uyucen. llpukuaka W OLeHKa
pEe3yIabTaTOB BBIYHUCICHUN.

NPUMEHSATh JECATHUYHBIE MPUOIMKEHUS pPALMOHAIBHBIX U
UPPALMOHAIIBHBIX YHCEIL.

3anucwvieamy, cpasnueamo u ynopaoouuseamso
oeticmeumenbHvle YUCA.
BeInosiHsATL, couyeras YCTHbIE M IMCBbMEHHBIE IIPUEMBI,

apudgmMeTnyeckue JIeHCTBUS C palMOHAIBHBIMU YHUCIIAMU;
HAXOAMTh 3HAUCHUS CTENEHEW C UEIbIMU IOKA3aTeIsIMU U
KOPHEHN; BBIYUCIAATH 3HAUCHUS YUCIIOBBIX BBIPAKECHHIA.
I[osyunTh mnpeacTaBjieHne O 3HAYUMOCTH JCHCTBUTEIHHBIX
YUCeN B IPAKTUYECKOU IeITEILHOCTU YEJIOBEKa.
AHAIU3UPOBATHL U J1eJ1aThb BBIBOABLI (IOCJE€ COBMECTHOIO
aHa/M3a) O TOYHOCTHU MPUONMIKEHUS NEHCTBUTEIHLHOTO YHCIIA
MIPU PEIICHUHN 3a/1a4.

OKpymIsiTh JEHCTBUTEIBLHBIC YHUCIA, BBINOJHATH NPUKHAKY

pe3yabrara  BBIUMCICHUW, OIEHKY 3HAYEHUH  YHCIOBBIX
BBIPAKCHMUIL.
3HAKOMUTHCS C HICTOPHUEH PA3BUTHA MATEMATHKU.
YpaBHeHus1 JIuneliHoe ypaBHeHMe. Penienre ypaBHEHNH, CBOISIINXCS K OcBauBarb, 3aNOMMHATL W TNPHUMEHATH TIpaduYecKue
U HEPpaBeHCTBA. JIMHEWHBIM. MeTOAbl IIPU PEIICHUH YPAaBHEHMI, HEPABEHCTB U MX CHUCTEM
YpaBHeHun Ksanparnoe ypaBHenue. Pemienue ypaBHeHui, cBojgsummxcs | (P4 HEOOXOAMMOCTH C ONOPOM Ha auropurM  y4eOHBIX
s1 C OIHOM K KBaJpaTHbIM. bUKBapaTHbIE ypaBHEHUS. NEUCTBUA).
nepeMeHH Ilpumepvr  pewienusi ypasnenui mpemveln U Pacno3naBarh nenbie ¥ IPOOHBIE YPABHEHUS.
0ii(14 q) yemeepmoricmeneHell pazioxiceHuem Ha Pemarh JiMHeliHbIe U KBAaJApaTHble YPABHEHHUsI, YPaBHEHUS,
MHONCUMETU. CBOJALIMECS K HUM, MpocTeiiine ApoOHO-pallMOHANIbHbBIE
Pemennie qpoOHO-pallMOHABHBIX YPaBHEHUH. YPaBHCHUA.
PeleHye TEKCTOBBIX 3a/1a4 aITeOpandecKuM IIpenyaratb BO3MOXKHBIE CIIOCOOBI PEIIEHUs] TEKCTOBBIX 3a7ad,
METOJIOM. 0o0Cy:kIaTh HX M PpelaTrb TEKCTOBbIE 3aJa4d pa3HbIMU
crocobamu.
3HAKOMHUTBHCS € HCTOPHEH PAa3BUTHUS MAaTEMATUKU
YpaBHeHus JluneitHO€ ypaBHEHHE C IBYMS IEPEMEHHBIMH U €ro Tpaduk. OcBauBaThb U NPUMEHSATHb MPUEMBI PELLICHUS CUCTEMBI JIByX

1 HEPpaBEeHCTBA.

Cucrema ABYX JINHEMHBIX ypaBHeHI/Iﬁ C AByMs ICPEMCHHBIMU U

JIMHEHMHBIX ypaBHeHI/Iﬁ C ABYMS IIEPEMCHHBIMU U CUCTCMBI IBYX




CucreMbl

e€ peuleHue. PemeHne cucTteM AByX ypaBHEHUH, OIHO U3

ypaBHeHI/II;'I, B KOTOPBIX OJHO YpPaBHCHHUC HC SABJIACTCA

YPaBHEH KOTOPBIX JIMHENHOE, a JPYro€ — BTOPOM CTEIICHHU. JMHENHBIM (II0 BU3YaJIbHOM OIIOpE).
nii(14 ) I'padmueckas nHTEpIpETAIHS CUCTEMbI YPaBHEHHH C ABYMS Hcnonb3oBarh (PyHKIIMOHATBHO-TpaQUUECKUE MPEICTABICHUS
[IEPEMEHHbBIMHU. JUIS pellieHUsl U MCCIeJOBAHMS YPaBHEHUI U CUCTEM.
Pemienue TeKCTOBBIX 3a/1a4 alnredpandeckuM CrocoOoM. AHaJIM3MPOBATHh TEKCTHI 3aJa4, pemiaTb UX alIreopandyeckum
CHocoO0OM: MepPeXoaUuTh OT CIOBECHOH (OPMYITHPOBKU YCIOBHS
3aJa4yl K aureOpamdeckodl MOJENu IyTEM COCTaBJICHUS
CUCTEMBl YpaBHEHHUH; pelaTb COCTABIEHHYI0 CHCTEMY
YpaBHEHUI; HHTePIPEeTHPOBATH PE3YIbTaT.
3HAKOMUTBHCA C HCTOpPHe Pa3BUTHS MaTEMaTUKH
YpaBHeHus YucnoBble HEPAaBEHCTBA U UX CBOMCTBA. Yurarh, 3anucbiBaTb, MNOHUMAThb, WHTEPHPETHPOBATH
u JInHeViHBIE HEPABEHCTBA C OHOM NIEPEMEHHOM U MX PELICHHUE. | HEpaBEHCTBA; UCIIOJIb30BaTh CUMBOJIMKY U TEPMUHOJIOTHIO.
HepaBeHCTBA. Cuctembl TUHEHHBIX HEPABEHCTB C OJHOM NMEPEMEHHOU U BbInoaHATL peoOpa3oBaHusl HEPABEHCTB, MCMOJAb30BATh IS
HepagBencrBa UXpelIeHHE. npeoOpa3oBaHs CBOWCTBA YUCIOBBIX HEPABEHCTB.
(16 v) KBanparHble HepaBeHCTBa U UX PEIICHHUE. Pacno3HaBaTh JMHENHbIE U KBaJpaTHbIE HEPABEHCTBA.

I'paduueckas  uHTEepmpeTanmusi HEPABEHCTB H

CUCTCMHEPABCHCTB C ABYMs IICPEMCHHBIMHU.

Pemiatb  JMHEHHBIE  HEPABEHCTBA, CHUCTEMBI
JMHEHHBIXHEPABEHCTB, CUCTEMbl HEPABEHCTB,
BKJIIOYAIOIIMX KBAJPaTHOCHEPABEHCTBO, U PEUIaTh UX;
00cy:K1aTh NoJiyueHHbIe pemeHus. U300paxars peiieHue
HEPABEHCTBA U CUCTEMbl HEPABEHCTB HAUUCIIOBON  MPSMOH,
3alMChIBATh pPEIICHUE C TMOMOUIbIOCUMBOJIOB.
Pemarb KBajpaTHbie HEPABEHCTBA, HCIONb3Ys IpaduyecKue
MPEICTaBJICHUS.
OcBauBaTb W NPHUMEHATb HEPABEHCTBA IMPH
pEIICHUUPA3TNYHBIX 3324, B TOM YHCIIe
MPAKTUKO-OPHEHTHPOBAHHBIX.




DyHKI
nu(16 u)

KBagparnunas ¢ynxuus, e€ rpaduk u cpoiictBa. [lapaGona,
KOOPJMHATHI BEPIIMHBI TApa00IIbl, 0Ch CHUMMETPUH 1apaldoJIbl.
CreneHnble QYHKIIUU ¢ HATYPAIBHBIMU TIOKa3aTeIIMK 2 U 3, UX
rpaduKu 1 CBOMCTBA.
I'paduxu pysxumii: y =kx,y = kx + b,,y = ax?,y = ax?y
= \/ X, y = k.

X

Pacno3naBaTh BH/bI H3y4aeMbIX (QYHKIIHI; HIIHCTPHUPOBATH
CXeMATH4Y€eCKH, OObSICHATH PACIOJIOKCHUE Ha KOOPIMHATHOM
IUIOCKOCTHU TpadukoB GpyHKumit Buga: y = kX, y = kx + b, ,y
=ax?, y =
axd,

y =Xy = . B 3aBHCHMOCTH OT 3HAUYEHUH KOA(PPHUIIMEHTOB;

OIIMCHIBATh UX CBOMCTBA.




Pacno3naBaTh KBaipaTnyHyo QyHKIHIO IO opmyre.
IIpuBoauTh mNpUMepPBI KBAJIPATUYHBIX 3aBUCUMOCTEH U3
peanbHON KU3HU, PU3UKU, TEOMETPHUH.

BoisiBasiTh 1 0000maTh 0COOEHHOCTH TpaduKa KBaJAPATUIHOM
byskmum y = ax’ + bx + C (opu HeOOXOOMMOCTH ¢
HaMpaBJIsIONIed TOMOLIBIO).

CrpouTsh 1 H300paxkaTh cxeMaTH4eCKH rpaduKy KBapaTHUHBIX
(yHKIMiA, 3a1aHEEIX GopMynamMu Buga y = ax?, y = ax? + q,
y

= a(x + p)? y = ax? + bx + ¢ (upu HeOOXOAUMOCTH C
BHU3yaJIbHOMN OTOPOiN).

AHaIM3UPOBATL W MPHMEHATb CBOMCTBA H3yYEHHBIX
GyHKUMHA 178 WX IOCTPOEHHSA, B TOM YHCIE C IOMOIIBIO
1M (PPOBBIX PECYPCOB.

YucaoBble
nocJie0BaTeJbH
oCTH

(15 g)

TlousiTie YHUCIIOBOM MOCIIENOBATEILHOCTH.

3amaHue MOCeN0BaTeIbHOCTH PEKyppeHTHOU (opMynol u
dbopmyroit N-ro wieHa.

ApubdmMernueckas U reomeTpuueckas nporpeccur. Dopmyibl
N-TO YjeHa apu(PMETHIECKON U T€OMETPUUECKOMN MPOTPECCHH,
CYMMBI MEPBBIX N YJIECHOB.

H3obpasicenue unenos apu@memuyecKkol u 2eomMempuyecKoll
npozpecculi moyKamu Ha KOOPOUHAMHOL NIOCKOCMU.
Jlunetinwvlii U4 IKCNOHEHUUAIbHBIL

pocm. CrodcHvle npoyeHmul.

OcBauBaTh U NPUMEHSATh WHICKCHBIC 0003HAUCHUS, CTPOUThH
peudeBble BHICKA3bIBAHHUS C WCIIOIH30BAHUEM TEPMHHOJIOTHH,
CBSI3aHHOM C MOHSATHEM I0CJIeI0BATEILHOCTH.

AHaau3upoBarb GopMyTy N-TO YieHa MOCIEA0BaTEIbHOCTH WIIN

PEKYPPEHTHYIO bopmyny u BBIYHCJISATH YJICHBI
MOCJEOBATeNbHOCTEH,  3aJaHHBIX  3TUMU  (popmyaamu.
YcranaBauBarth 3aKOHOMEPHOCTH B MOCTPOEHUU

IIOCJIEZIOBATEIBHOCTH, €CIU BBIIUCAHBI IIEPBBIE HECKOJIBKO €€
YJICHOB.

PacnosnaBatb  apuMeTHUECKYl0 U
IPOTPECCUH IIPU PA3HBIX CIOCO0aX 3aaHus.
Pemiars 3amaun ¢ wucnonp3oBaHueM (opMmya N-ro  uieHa
apu(METHUECKOH M TeOMETPUYECKOH MpOrpeccuii, CyMMbl
HEPBbIX N YICHOB C ONOPOH HA CIPAaBOYHYIO MHPOPMALHUIO.
H3o0paricamy  unenvl  nocne0o8amenbHOCMU  MOYKAMU — HA
KOOPOUHAMHOTU NIOCKOCTU.

PaccmarpuBars npuMepbl INpPOLECCOB M ABJEHUN U3
pearpbHON  KW3HHM,  WUIIOCTPUPYIOIUIME  W3MEHEHHE B
apu(dMeTHUECKOi MPOrpeccuu, B FeOMETPUUYECKON MPOrpeccuy;
usobpasicams

reOMCTPUICCKYIO




coomeemcmesyloujue 3a8UcCUMOCmU 2pagduiecKu.

Pemars mnpocreiimme 3aaa4M, CBA3aHHBIE C YHCIOBBIMU
IOCJICIOBATEIBHOCTAMY, B TOM YHUCJIE 3aJa4d M3 PEaJbHOM
JKU3HM  C  HUCHOJb30BaHMEM  IUQPPOBBIX  TEXHOJOTUH
(21eKTpOHHBIX Ta0NHU1, rPadUYECKOro KaIbKYIATOpa U T.IL.).
Pewams 3a0auu na cnodicHvle npoyenmol, 6 Mom yucie 3a0aqu
U3 peanbHol NPAKMUKY (C UCNONb308AHUEM KATbKYIAMOPQ).
3HAKOMUTBHCA € HCTOpPHeEl Pa3BUTHS MAaTEMaTHUKH.

IMoBTOpEHMeE,
00001IEHHE,
CHCTEMAaTH3all

1

UASHAHUN

(18 u)

Yucaa W BbIYHCJIEHHMA (3aMCh, CpaBHEHHWE, NEHCTBUS C
JNCHUCTBUTEILHBIMA YHCJIAMH, YHCJIOBAs TIPSMasi, MPOIICHTEI,
OTHOIICHHS, TPOTIOPIINHU; OKPYIIICHHE, TIPUOIIKEHHE, OT[CHKA;
pereHne TeKCTOBBIX 3a1ad apu(METUIECKIM CITOCOO0M).
Aaredpanyeckue BbIPa:KeHU s
(nmpeoOpa3zoBanue
BBIPKECHUH, IOMyCTUMbIC 3HAYCHU ).
@dyHknun (TIOCTPOCHHUE, CBOWCTBA W3YYCHHBIX (DYHKITUH;
rpaduveckoe pereHne ypaBHECHHN U UX CUCTEM).

anredpandecKux

OnepupoBarb TNOHATHAMHU. MHOXECTBO,
MMOJAMHOXECTBO,0TICpaAllU HAJl MHOXKCCTBAMU,
HCNO0JIB30BATh TpaduueCcKoenpeCTaBICHIE MHOKECTB IS
OIIMCaHus pCAJIbHBIX IIPOIECCOB HSIBJ'ICHHfI, IIpu pCUICHUHN 3a1a4
U3 IpYrux y4eOHBIX IPEIMETOB. AKTYaIU3UPOBATH
TEPMUHOJIOIHIO U OCHOBHBIC [[CﬁCTBI/IH,CBSIZ}ﬁHHLIC C
YHCJIaMU: HaTypaJbHOE YMCII0, IPOCTOE UCOCTABHOE YHMCIIA,
JEIMMOCTh HaTypajbHBIX YHCEN, MPU3HAKUAEIUMOCTH, LEJI0e
YHCII0, MOJYIIb YUCIA, OOBIKHOBEHHAS! MIECATHYHAs ApOOH,
CTaHJAPTHBIA BHU]I YHMCIIA, apru(PMETHUECKIUINKBAAPATHBIN
KOpEHb.
BbinosHATL JAeiicTBHS, CPAaBHUBATHL H YNOPSIA0YMBATH
YyHclla, NPEACTaBIATh YWCIAa Ha KOOPAUHATHOM MPSIMOM,
OKpPYIJIATH ~ YHUCJIa; BbINOJHATH NPUKUAKY M  OLIEHKY
pe3ynbTaTa BbIUMCICHHH.
Pemars TekcTOBBIE 32/1a4U apUPMETHUECKUM CIIOCOO0OM.
Pemars npakTuyeckue 3a1a4m, CoJIep>Kalire IpoIeHTHI,
JIOJIN,YaCTH, BBIPAKAIOLIUE 3aBUCUMOCTU: CKOPOCTh —
BpeMsT —

paccTosiHue, I1eHa — KOJIMYECTBO — CTOMMOCTb,
paboThl — BpeMs — MPOU3BOJUTEIBHOCTD TPYAA.
Pa3ouparp peanbHble )KU3HEHHBIE CUTYallH, GOPMYJIHPOBATH
UX Ha $S3bIKE MAaTeMaTUK{, HAXOAUThb pEIICHHE, MPUMEHSS
MaTeMaTHYEeCKUH armapaT, HHTePNpPeTUPOBATh PE3yIIbTaT
OnepupoBarb NOHSATHSIMM. CTENEHb C LEJIBIM IOKa3aTelieM,

00BEM




apu(MeTHUECKU KBaJpaTHBI KOpPEHb, MHOTOUIEH,




anredbpaunydeckast 1po0b, TOXKJIECTBO.

BbINOJHATH OCHOBHBIE JAEHCTBHUS. BBINOJHATh PACUETHI IO
dbopmynam, mpeoOpa3oBBIBATH IIENble, JAPOOHO-pAIIMOHAIBHBIC
BBIDOKEHUSI M BBIPAKEHUS C KOPHSIMH, pealu30BbIBATH
pa3joKeHUe MHOIrOYJieHa Ha MHOXUTENIHM, B TOM YHCIE C
UCIOJIb30BaHUEM (OpPMYI pPa3HOCTH KBaJAparoB U KBajpara
CYMMBI U Pa3HOCTHU (C OMOPOM Ha CHPAaBOUYHYIO MH(POPMAIHIO);
HaXOJIUTh JIOMYCTHMbIE 3HAUY€HHUS MEPEMEHHBIX Uil JIPOOHO-
palMOHAIBHBIX BBIPAXKECHUM, KOPHEM.

MopneanpoBarb ¢ MoMOIIbI0 (OpMYNT peaibHble MPOLECCHl U
SBJICHUSL.

OnepupoBarp noHsATusIMU: QyHKUUA, Tpaduk GYHKINH, HYIU
GYHKINMH, TPOMEXYTKH 3HAKOMOCTOSIHCTBA, IPOMEXYTKU
BO3pacTaHusl, yObIBaHUs, HaOOJIbIIIee 1 HAaMEHbLIEEe 3HAUECHUs
byHKINU.

AHaJIM3MPOBATh, CPABHUBATD, 00CYKIATh CBOWCTBA (DYHKIIHIA,
CTPOUTH UX TpaUKH.

OnepupoBarbs NOHATUSIMU: TpsMas MPOMOPLUOHAIBHOCTD,
oOpaTHass  TPOMOPIIMOHATLHOCTh,  JUHEHHas  (QYHKIUA,
KBajpaTH4Has GyHKIMs, apadoa, runepooa.

HUcnoab3oBarh rpadukm 11 ONPENCICHUS  CBOMCTB,
MIPOLIECCOB U 3aBUCHUMOCTEH, Uil pEHICHUs 33aJa4 U3 JPYrux
yueOHBIX MPEAMETOB M pealbHON >KU3HU; MOAEJIUPOBATH C
MOMOIIbIO TPaUKOB peabHbIC MPOIECCHI U SIBICHUS.
Boipaxkats ¢opmysiaMu 3aBUCUMOCTH MEK/Ty BEIMYMHAMH.

7

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOT' O KYPCA «I'EOMETPUS» (I1O0 'OJAM OBYUYEHUA)

KJacc (He meHee 68 4)

Ha3zBanmne
pa3nena

OcHoBHOE conep:xanue

OcHOBHBIE BU/BI 1eSITEJIHOCTH 00YYAKOIIUXCS




(TembI)




Kypca

(uuciao
4acoB)
IIpocreiimme [Ipocreiimme reomeTpudeckne 00ObEKThI: TOYKH, IPSMBIC, JIydd | opMyJHPOBATh OCHOBHBIC IOHSATHS U ONPEICICHHS.
reoMeTpu4ecKue Y YIJIbI, MHOTOYTOJIbHUK, JIOMaHasl. Pacno3HaBaTh  HM3YYCHHBIE  TEOMETPUYECCKUE  (PHUTYpHI,
¢urypsi CMeXHBIC U BEPTUKAJIBHBIC YIIIBI. ompenesiTb HMX B3aMMHOE PACIOJIOKCHHE, BBINOJHATH
U UX CBOMCTBA. Pabota ¢ mpocTelmmmMu 4epTekamu. 4epTeX MO YCIOBHUIO 33/1a4M (C MCIOJIB30BAHHEM CMBICIOBOM
HN3mepenue N3mepenne NUHEHHBIX W YIVIOBBIX BEJIWYWH, BBIYMCICHHUE | OMOPBI: HABOIAIIME BOMPOCH W/WIM aNropuTMa y4eOHBIX
reoMeTpU4YeCKHX OTPE3KOB U YIVIOB. necTBuil).
BeJIMYMH [lepumerp wu  momans  ¢uryp, cocrtaBieHHbIXx w3 | [IpoBoauTh mpocTeiilive MOCTPOCHUS C MMOMOIIBIO IIUPKYIS U
(14 q) MPSIMOYTOJIbHUKOB. JIMHEUKH.
HN3mepaTh TMHEWHBIC U YITIOBBIE BEIIMUYMHBI TEOMETPUUECKHUX U
MPAKTUYECKUX OOBEKTOB.
Onpeneasitb  «Ha IWa3» pa3Mepbl pEAIbHBIX OOBEKTOB,
NPOBOAUTH I'PYOYIO OLIEHKY UX pa3MepOB.
Pemarb 3a7aun Ha BBIYMCICHHWE JJIUH OTPE3KOB M BEIMYHH
YIJIOB.
Pemarsb 3a1a4n Ha B3aMMHOE PACIIOIOKEHUE T€OMETPUUECKUX
buryp.
IIpoBoauTh KnaccuuKalrio yrioB, BBIYMCIAATH JIMHEHHbIE U
VIJIOBbIE BEIMYMHBI, NPOBOAUTH HECJI0KHbIE HEOOXOAUMBbIE
JI0Ka3aTEeIbHbIE PACCYXKICHUS.
3HAKOMHTBCS C UICTOPUEN Pa3BUTHSA reOMeTPHUH.
TpeyrojibHuUKH IlonsTiE O paBHBIX TPEYrOJIBHMKAX W  IepBUYHBIC | Pacmo3dHaBaTh mapbl PaBHBIX TPEYrOJbHUKOB HAa TOTOBBIX
(22 v) MPECTaBICHUS O PaBHBIX (KOHTPYSHTHBIX) ¢urypax. Tpu | deprexkax (C yka3aHMEeM MPHU3HAKOB) MPU HEOOXOTUMOCTH C

IIPU3HAKA PABEHCTBA TPEYTrOJIbHUKOB.
IIpu3Haku  paBeHCTBa  MPSAMOYIOJNBHBIX  TPEYrOJIbHHUKOB.
CBoiicTBO MeMaHbl IPSMOYTOJIBHOTO TPEYrOJIbHUKA.
PaBHOOeIpeHHbIE ¥ paBHOCTOPOHHME TPEYroidbHUKU. [Ipu3Haku
1 CBOMCTBA paBHOOEIPEHHOTO TPEYrOJIbHUKA.

[IpoTuB GonblIeH CTOPOHBI TPEYTOJbHHUKA JIEKHUT OOJBIINIMA

yrodL.

BHU3YyaJIbHOM OMOPO.

BbiBoauTh  ciencTBUA  (PaBEHCTB  COOTBETCTBYIOIIMX
3JIEMEHTOB) U3 PABEHCTB TPEYrOJIbHUKOB.

®opMyJIHpPOBATH ONIPEICIICHUS: OCTPOYTOJIBHOTO,
TYIOYTOJIBHOTO, IIPSIMOYTOJIBHOTO, paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYTrOJbHUKOB; OHCCEKTPHUCHI, BBICOTHI,
MEIHMaHbl TPEYroJIbHUKA; CEPEIUHHOIO  IEPHEHAUKYIIpa




IIpocreiiiine HepaBeHcTBA B reoMeTpuu. Hepasencmeo
mpeyzonvruka. Hepasencmeo nomanotl.
[psMOYTOJIBHBINA TPEYrOJBHUK C yriioM B 30°.

HCpBLIe IMOHATHA O JOKA3aTCJIbCTBAX B TCOMCTPHH.

OTpe3Ka; NEepUMETpa TPEYrojbHUKA IPU HEOOXOIUMOCTH C
OIIOPOM Ha AJITOPUTM IIpaBuUIIa.

®opmyJMpoBaTh CBOWCTBA M MPHU3HAKU DPABHOOEIPEHHOIO
TPEYroJIbHUKA.

Crpouth ueprexu, pemiaTb 3aJ4a4M C IOMOIIBIO HAXOXKIACHUS
PaBHBIX TPEYTOJbHUKOB.

I[IpumeHnsaTH IIpU3HAKU paBeHCTBa IPSIMOYTOJIbHBIX
TPEYrOJIbHUKOB B 3ajadax (C HCHOJIb30BAaHHEM CMBICIOBOM
OTIOpBI: HAaBOJSIIME BOMPOCHl W/WIM QITOPUTMa Y4EOHBIX
necTBuil).

Hcnonb3oBars 1UGPOBBIE pPECYPCHI
CBOICTB H3ydaeMbIX QUTYp.
3HAKOMMTBCS € HCTOPHEN PA3BUTHUS T€OMETPHH.

AJs1  HMCCJIeA0OBAHUSA

IMapaniaeabHbl [TapamneneHble mpsiMble, UX cBolcTBa. Hakpect nexamue, | dopmMyjaudpoBaTh NOHSATHE  TAPAJUICIBHBIX  MPSMBIX,
enpsmbie, COOTBETCTBEHHBIE M OJIHOCTOPOHHHUE YIIIbI (00pa30BaHHBIE IPH | HAXOAMTH NPAKTHYECKUE IIPUMEPBI.
CyMMAYyIJIOB NepeCeUYEeHUN MapalIeIbHbIX MPSIMBIX CEKYILEH ). M3yuars cBoiicTBa ymioB, 0Opa30BaHHBIX IPU MEPECEUCHUU
TPeYroJbHUKA [lpusHak TWapaIeIBPHOCTH  MPSAMBIX  4Yepe3  PaBEHCTBO | MapaUIENbHBIX MPSIMBIX CEKyLIEH
(14 g) PACCTOSIHUH OT TOYEK OJTHOM MPSIMOM 10 BTOPOM MPSMOIA. IIpoBoautrs pgokazareabcTBa. DoOpMyJIMPOBATHL TeopemMy
CymMa yIjIoB TPEYroJIbHUKa U MHOTOYTOJIbHUKA. NApaUIEIbPHOCTH  JBYX IIPSAMBIX € IOMOIIBK  YIVIOB,
Baeuraue YIJIBI TPEYTOJIbHUKA 06paSOBaHHBIX npu MNOepeCCUYCHUU OTUX MPAMBIX TpeTBefI
npAMOii.
BbIYHCASTE CyMMY YIVIOB TPEYrOJIbHUKA U MHOTOYTOJIbHUKA.
Haxonuth uucinoBble M OyKBEHHbIE 3HAUYEHUS YIVIOB B
reOMETPUUECKUX 3aJa4ax C MCIOJIb30BaHUEM TEOPEM O CyMMeE
YIJIOB TPEYTOJIbHUKA U MHOTOYTOJIbHUKA.
3HAKOMHUTBCH C HCTOPHEH Pa3BUTUS T€OMETPHHU.
OxpyskHOCT OKpyXHOCTb, XOpABbI U JUAMETPHI, UX cBOMCTBAa. KacarenpHast k | PopMy/MpOBaTh  ONpedeeHHsl:  OKPY)KHOCTH,  XOPIBbl,
bU KpYI. OKpy)KHOCTU. OKpY)KHOCTb, BIIUCaHHas B yroi. [lowamue o | nuaMerpa M KacaTelbHOW K OKpyxHOcTH. HW3ydarhb ux
I'eomerpuyecku I'MT, npumenenue 6 3adauax. buccexmpuca u cepeounnwviii | CBOWCTBA, MPU3HAKH, CTPOUTH YCPTEKH.
eNoCTPOCHUs NepneHOUKYIAp KaK 2eoMempuyeckue Mecma mouex. HccnegoBarb, B TOM 4KClIE HCIOJBL3YH HU(POBbIE pecypchl:

(14 )

OKPY)KHOCTI), ONMCaHHasA OKOJIO TPCYrOJIbHUKA. Bnucannas B

OKPY)XHOCTb, BIIMCAHHYIKO B YI'OJI; LICHTP OKPYKHOCTH,




TPEYTOJILHUK OKPY)KHOCTb.
Ilpocmetiwue 3a0auu Ha nocmpoeHue.

BIIMCAaHHOW B YT'OJI; PABEHCTBO OTPE3KOB KacaTeJIbHbBIX
Hcnonvzoeamov memoo I'MT ons 0okazamenbcmea meopem o
nepeceueHuu OUCCEKMPUC Y208 mpey201bHUKA U CEPeOUHHbIX
NEepneHOUKYIAPOE K CHMOPOHAM MPey20IbHUKA C HOMOUbIO
I'MT.

OBiageBaTh  NOHATHSIMM  BIMCAaHHOM M OIIMCAaHHOU
OKpPYKHOCTEH TpPEyroJIbHUKA, HaXOAMTh LEHTPHl 3THUX
OKPYXKHOCTEH € ONIOPOU HA aJITOPUTM IIPABHIIA.

Pemiatb OCHOBHBIE 3aJa4¥ HA NMOCTPOCHHUE: YIJIa, PABHOIO
JTAHHOMY; CEpEAMHHOTO IEpPIEHIUKYIIpa JaHHOTO OTpe3Ka;
NpsIMOM,  MIPOXOIAIIEH yepes  JAHHYK0O  TOYKYy U
NEePIEeHIUKYISIPHON JaHHON MpsAMOil; OMCCEKTPHUCHI JTaHHOTO
yIJIa; TPEYrOJbHUKOB 10 DPa3Ju4HbIM JJIEMEHTaM IpU
HE0OXOJMMOCTH C HAIPABIISAIONIEH TOMOIIBIO.

3HAKOMMTHCS € MCTOPHEN PAa3BUTHS T€OMETPHH.

IToBTOpPEHME,
00001IeHHE
3HAHMH
(49)

[ToBTOpeHne 1 0000IIEHNEe OCHOBHBIX IMOHATHHA M METOJIOB
Kypca 7 Kiacca.

Pemarp 3agauM Ha MOBTOpPEHHE, WJUIIOCTPUPYIOLIUE CBSI3U
MEX/1y pa3IU4HbIMHU YacTsIMH Kypca.

8 KJacce (He meHee 68 )

HazBauue
paszjiena
(TembI)Kypca
(4HCI10 YacoB)

OcHOBHOe coaepxaHue

OcHOBHBIC BU/bI 1eSITEJILHOCTH 00YYAOLIUXCH

YeTpIpEXyrojibHI
KH

[Tapannenorpamm, €ro mpuU3HaKu U cBOWcTBA. YacTHbIE ciydau
napaiesiorpaMmMoB  (IPSIMOYTOJIBHUK, POMO,

KBajpar), Hux

H300pakaTh M HAXOAUTH HA YEPTEXKAX YETHIPEXYTONbHUKU
pa3HbIX BUJOB U UX JIEMEHTHI.




(12 q)

MpU3HAKK U cBoiicTBa. Tpamenus. PaBHOOGOKast 1 IpsSIMOYTOIbHAS
Tpanenuu.
Yoeoenue meouanvl. [Jenmpanvras cummempus

®opmMyIHpPOBATH onpeneJeHus: napajJiesIorpaMma,
NpSMOYTOJbHHUKA, pomMOa, KBajpara, TpamelyH, paBHOOOKOM
Tpaneuu, NpsMOyrojibHOM Tparneuuu.

Hcnonb3oBar, mnpu  pelieHMH  NpoCTedIIMX  3aga4
IPU3HAKU M CBOMCTBA: mapajuiesorpamma, NpsMOYroJbHUKA,
pomOa, KBajapara, Tpamelud, paBHOOOKOW  Tpamenuw,
IIPSAMOYTOJIBHOM TpPaIleLHH.

I[IpumeHsTH MeTOA YIBOEHHS MEIUAaHbl TPEYroJbHUKA C
OIIOPOM Ha AIITOPUTM ITpaBuUIIa.
Hcnonb3oBars 1M(ppOBBIE PECYPCHI
CBOMCTB U3y4aeMbIX (UTYD.
3HAKOMHTHCS C UICTOPUEN PAa3BUTHSA FeOMETPHH.

1 UCCICOAOBaHUA

Teopema
danecan
TeopemMa 0
NPoNoPUHOHAJ
bHBIX OTpe3Kax,
NOJ00HLIE

TPeyroJabHHKH
(15 g)

Teopema Daneca u meopema o0 nPONOPYUOHATLHBIX OMPEIKAX .
Cpenssist TUHUS TpEYrojabHUKA. Tpamnenus, e€ cpemHsst JIUHUS.

Ilponopyuonanvuvie  ompes3ku, NOCMPOeHUe  4emeEPmozo
NPONOPYUOHATLHO20 OMPE3KA.

Csoticmea yenmpa macc 8 mpeyeoivbHuKe.

Ilo0obHbie  mpeyzonbHUKU. Tpu  npusnaka  nodobus

mpeyzonvhuxos. [Ipakrnueckoe npuMeHeHHe.

IIpoBoAUTH MOCTPOEHHUSI C TIOMOLIBIO IUPKYISI U JIMHEHKH C
ucronb3oBaHue  teopeMbl  Pajmeca M TEOpPEMBI O
IPOMOPLUUOHAIBHBIX ~ OTpe3KaX, CTPOUTh  YETBEPTHIN
MPONOPIIMOHATBHBIA OTPE30K C OMOPOM Ha 3PUTEIBHYIO
HaIVISJHOCTb.

Haxoauth nogo6HbIe TPEYTOJIBHUKHA HA TOTOBBIX YEpTEkax C
yKa3aHWEM COOTBETCTBYIOIIMX MPHU3HAKOB MOAOOUS MpH
HEOOXOAMMOCTH C BU3YyaJIbHOW OTIOPOA.

Pemars 3agaum Ha NOJOOHBIE TPEYTrOJBHUKU C IOMOUIBIO
CaMOCTOSITEIBHOTO TOCTPOEHUSI YEPTEXKEH U HaXOKICHUs
NOJOOHBIX  TPEYrOJbHUKOB  IMPH  HEOOXOIUMOCTH  C
HaIpaBJISIIOLIEH TOMOIIBIO.

IIpoBoauTh 10Ka3aTeNbCTBA C HUCIOJIB30BAHUEM MTPU3HAKOB
no00Ms HECIOXKHBIX T€OMETPUYECKUX 3a/lad C OMOpoi Ha
QITOPUTM y4EOHBIX JEHCTBUIA.

IlpuMeHATH  TOJYyYEHHbIE  3HAHUS  [PU  PELICHUH
FeOMETPUUYECKUX U MPAKTUYECKUX 3a]a4 IPU HEOOXOAUMOCTH
C HalpasJISIOIIEH TOMOUIBIO.

3HAKOMHUTBCH C HCTOPHEH Pa3BUTHUS T€OMETPHUH.




Inomans. [TonsiTue 06 oOriel Teopun IIIOLIAIN. OBiajgeBaTh NePBUYHBIMH MpeICTaBIeHUsIMH 00 oOImeit
Haxo:xnenue @opmynel  UIS  TUIOMIAAM TPEYrojdbHUKA, MMapajuieiorpaMMa. | TEOpUM IUomaau (Mepsl), (opmyJaupoBarb CBONCTBa
1o e OmHnowteHue niowaoell mpey2oibHUKO8 ¢ 00uWuM OCHO8anueMm | TUIOIAIH, BBIACHATH MX HAIVISHBIA CMBICIL.
TPEYroJibHUKO unu ooweti 8bLcOMOoll. [TpumensiTb  ¢QopMynabl  IUIOIIAAM  Mapajiesorpamma,
B Boviuucnenue niowadeil cnoxcnvix gueyp uepes pasduenue na | TPEYTOJbHHKA, TpaleHMd C ONOPOM Ha  CIPaBOYHYIO
" yacmu u 0ocmpoenue. UH(POPMAIHIO.
MHOT'OYT'0JIHBIX [Tnomamyn uryp Ha KiIeTyaroii Oymare. IIpumensiTH Gopmysibl riomanu BBIITYKJIOTO
¢uryp. [Tmomraau moao0HbIX (uryp. Berumcienue miomaaei. 3agaun ¢ | YCTHIPEXYroJbHUKA YePe3 THArOHAIN M YroJl MEXIy HUMH C
Inomaamn NPaKTUYECKUM COJepiKaHueM. Pewenue 3aday ¢ nomoupio | OTNOPO¥ Ha CIIPABOYHYIO HH(POPMALHIO.
MOT00HEIX Memooa 8CnomMo2amenvHol N1OUAoU. Haxoaurh mmomam Quryp, n300pakXEHHBIX Ha KIETYATON
duryp (14 v) Oymare, MCIIOJIB30BATh Pa30MEHNE Ha YaCTH U JOCTPOECHHE.
Pa30upars npuMepbl UCIIOJIB30BAHUS BCIIOMOTATEIbHOM
IUIOLIA/IN [T PEelIEHUs] TeOMETPUYECKUX 3a/1au.
Haxomuth miomanu momoO0HBIX (UTYP C ONOpoM Ha
CIIPaBOYHYIO WH(POPMAITHIO.
BoiuncasTh monaay pa3inuHbIX MHOTOYTOJIBHBIX QUTYD.
Pemarp 3anaum Ha MIOIMIAAL C IPAKTUYECKUM COMEPKAHUEM
MOCJIE COBMECTHOTO aHAJU3a.
Teopema Teopema Iludaropa, e€ pgokazarenbctBo u npuMmeHenue. | DopmynupoBats Teopemy [ludaropa, mcmosib3oBarh €€ B
IMudgaropa n Ooparnas teopema [Iucgaropa. [IPAKTUYECKUX BBIYUCICHUAX.
HayaJja Omnpenenenne TPUTOHOMETPUUECKUX (YHKIHMHA OCTpOro yrjia, | BraneTs MOHATHAMHU TPUTOHOMETPUYECKHX (QYHKIMM OCTpOro
TPUTOHOMETPHU TPUTOHOMETPUYECKUE  COOTHOLIEGHUS B  MPSIMOYrOJIbHOM | YIVIa, HPOBEPATH UX KOPPEKTHOCTE.
u(10 v) TpeyrojibHuke. OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. BbIBOAMTL ~ TPUIOHOMETPHYECKHE COOTHOIICHUS B
COOTHOIIEHHS! ~ MEXJIy CTOPOHAMH B  IIPAMOYTOJNBHBIX | NPAMOYTOJBLHOM TPEYTOJbHMKE C ONMOPOM Ha CIPaBOYHYHO
TpeyrojibHUKax ¢ yriamu B 45° u 45° 30° u 60°. HHpOpMALHIO.
HccnenoBath  COOTHOIIGHHUS ~ MEXKIYy  CTOpOHAMH B

MPSIMOYTOJIBHBIX TPEYroJibHUKaX ¢ yriiaMu B 45° u 45°; 30° u
60° ¢ HarnpaBJIsAIOIEH TOMOIIBIO.

Hcnoab3oBath  GopMydabl  NpPUBEAECHUS U
TPUTOHOMETPHUUYECKOE TOKIECTBO VIl HAXOKICHUS
COOTHOIIEHUH MeX1y TPUTOHOMETPUUYECKUMHU (QYHKIUSAMU
pa3IMYHBIX OCTPHIX YIVIOB C ONOPOM Ha CIPAaBOYHYIO

OCHOBHOC€




UHPOPMAILHIO.

IIpuMeHSITH NOTY4YEHHBIE 3HAHUSA U YMEHHUs NpPU PELICHUU
IPAKTUYECKUX 3aiad (IIpu HEOOXOJUMOCTH C OINOpOH Ha
QITOPUTM MPABUJIA).

3HAKOMUTBHCH C HCTOpPHeEl Pa3BUTHS T€OMETPUH.

(4HCI10 YacoB)

Yrasl B BnucanHble U LIEHTpaJIbHBIE YIVIBI, YTOJI MEXAY KacaTesJbHON U | MDOpMYyJMpPOBATh OCHOBHBIC OIPEACICHUS, CBS3aHHBIC C
OKPYKHOCTH. XOpAOH. yIJIaMH B Kpyre (BIUCAHHBIN YToJI, IEHTPATBHBINA YTOJ).
Bnucannble VYIel MEXKy XOPIaMH U CEKYLLIUMH. HaxonuTh BIMCaHHBIE YIVIBI, ONMMPAIOIIMECS HA OAHY JYTY,
U OINIMCAHHBbIC Brmcannrle U onmucaHHbIe LIGTI)Ipéxyl"OJ'ILHI/IKI/I, HX MMPU3HAKH U BBIYMCJIATH YIUIbI C IOMOIIBIO TCOPEMBI O BIIMCAHHBIX YyITIaX,
YeThIPeXyroabHMK | cBoiicTBa. [IpuMeHeHMe STHUX CBOWCTB NpU  PEIIEHUU | TEOPEMBI O BIIMCAHHOM YETHIPEXYTOJbHUKE, TEOPEMBI O
u. reoMeTpUUYECKUX 3aad. LHEHTPAJbHOM YIVIE MpU HEOOXOJUMOCTH C BH3YaJIbHOM
KacareabHbie B3anmHOe pacrnonoxkeHwe IByX OKpyxHocrte. Kacanuwe | omopoi.
K OKPY:KHOCTH. OKPY>KHOCTEH. HccnenoBarsb, B TOM YKCIIe C TOMOIIBIO HIU(PPOBBIX PECYPCOB,
Kacanue BIIMCAHHBIC U OITMCAHHBIC '—ICTLIpéxyFOJ'II)HI/IKI/I, BBIBOAUTH UX
OKpY:KHOCTeil CBOIICTBa U MPU3HAKH MTOCIIE COBMECTHOTO aHAJIN3A.
(13 9) Hcnoab30BaTh 5TH CBOWCTBA M TMPU3HAKUA TPH PEIICHUH
3ajay.
IloBTOpEHUE, IloBTOpEHNEe OCHOBHBIX MOHATUH M METOJOB KypcoB 7 u 8 | PemaThb 3agaum Ha MOBTOPEHUE, WILTIOCTPUPYIOIIHE CBS3H
00001mIeHne KJIacCOB, 0000IIICHIE 3HAHUM. MEXKY pa3IUYHbIMU YaCTAMM Kypca.
3HAHMH
(4 9)
9 KkJIace (He MeHee 68 )
HazBauue
paszaena
OcHoBHOE coep:xanne OcHoOBHBIC BHBI 1EATEJIBHOCTH 00y4al0IMXCH
(TeMBI)Kypca




Tpuronomerpu Omnpenenenue TpUroHOMeTpu4eckux GyHKIUH yroB oT 0° no | DopMy/aIMpOBaTh  ONpeleJeHHsl  TPUTOHOMETPUYECKHX
s1. Teopembl 180°. KocuHyc M cuHyC OpsSMOro u Tymoro ymia. Teopema | (QYHKIHMHA TyNbIX ¥ NPSAMBIX YIIOB C BU3YaJIbHOH OIOPOH.
KOCHHYCOB H kocuHycoB. (O0o0O6ImEnHas) TeopeMa cuHycoB (¢ paguycom | PopMymupoBaTh TEOpEeMy KOCHMHYCOB M TEOPEMY CHHYCOB (C
CHHYCOB. OTNIMCAaHHOM OKPY)XKHOCTH). HaxoxeHue AJIMH CTOPOH Y BETMYUH | PaluyCcoM OIMCAHHOM OKPYKHOCTH).
Pemenne YIJIOB TPEYrOJbLHUKOB. Pemars TpeyrosbHUKM C ONOpPOM Ha AITOPUTM Y4eOHBIX
TPEYroJbHUKO @opMyna IO TPEYrOJIbHUKA YEpe3 JBE CTOPOHBI M YIoj JICHCTBHN.
B(16 u) Mex 1y Humu. PopMmyna MIIomany YeThIPEXYroapHUKA Yepes ero | Pelars  MpakTHYeCKHe  3a4a4d,  CBOAsIIMEC K
JUArOHaJIu U yrojl MeXAy HUMU. HAXO/K/ICHUIO Pa3IHYHBbIX 3J1IeMEHTOB TPeYTroJbHUKA.
[IpakTHueckoe npuMeHeHNe JOKa3aHHBIX TEOPEM.
IIpeodpa3oBan llonamue o  npeobpazosanuu  nOOOOUsL. OcBauBarb MOHSITHE npeoOpazoBaHus noj1o0usl.
uenoaoous. Coomeemcmeenmvie 2nemeHmbl NOOOOHBIX Pu2yp. HccnenoBars OTHOLICHHE JMHEHHBIX 3JEMEHTOB (UTYp TpU
Metpuyeckue Teopema o npoussedenuu ompeskoé xopo, meopema o | NpeoOpazoBaHuu nojoo6us. HaxoaurTs mpuMepsl mogodus B
COOTHOIIICHUS npouszge0eHUuU Ompe3Ko8 CeKywux, meopema o Keaopame OKPYXKarOIEH IEHCTBUTENBHOCTH.
BOKPY:KHOCTH KacamenvHou. IIpumenenue 6 peuleHuy 2eoMempuieckux 3a0ay. Bvie6ooums mempuueckue coomnouienuss mexicoy ompesKamu
(10 v) XOpO, CEeKYWUX U KacameibHblX C UCHONb308AHUEM BRUCAHHBIX
V208 U NOOOOHBIX MPeyeOoNbHUKOS.
Pewamv 2eomempuueckue 3aoauu u 3a0aqyu U3 peanrbHOU
JHICUZHU C UCNONB30B8AHUEM NOOOOHBIX MPEY20IbHUKOS.
BekTop Omnpenenenne BEKTOPOB, CIOKEHUE U PA3HOCTh BEKTOPOB, Hcnosb3oBaTh BEKTOPBI KaK  HANpPAaBICHHBIE OTPE3KH,
pI(12 u) YMHOKEHHE BEKTOpa Ha YUCIIO. HCCJIe10BATh reOMETPUYECKUN (mepemernenue) u

DU3NYECKUN U TEOMETPUYECKUI CMBICIT BEKTOPOB.
Pa3znoxenue BekTopa Mo JByM HEKOJUIMHEAPHBIM BEKTOPaM.
Koopaunatsl BekTopa.

CkasipHOE TIPOM3BEICHHE BEKTOPOB, €r0 MPUMEHECHHE IS
HAXOKJCHUS JJIUH U YIIIOB.

Pemenue 3a1a4 ¢ moMoIIbIO BEKTOPOB.

[IpuMeHeHre BEKTOPOB JUIsl PEHICHUS 3a1a4 KMHEMaTHKA U
MEXaHUKHU.

busndeckuii  (Cuima) CMBICIBI C omopod Ha
BOTIPOCHBIH ITJIaH.

3HaTh ompegeeHHsi CYMMBbI W Pa3HOCTH BEKTOPOB,
YMHOKEHHSI BEKTOpa Ha YHCIIO, HCCJIe0BATH
TEOMETPUYCCKUN U (PU3HUYCCKUI CMBICIIBI 3TUX OTICPAIIHH.
Pemiath reoMeTpuYecKHe 3agadd  C  HMCIIOJIb30BaHHEM
BEKTOPOB.

PackiagpIBaTh BEKTOP 10 IBYM HEKOJUIMHEAPHBIM BEKTOPAM.
Hcnonb3oBaTh  CKalApHOE  MPOU3BENEHUE  BEKTOPOB,
BBIBOJIMTH €I0 OCHOBHBIE CBOICTBA.

Borunciasarsb CYMMY, Pa3sHOCTb U CKaJIPHOC ITPOU3BCACHUC

BEKTOPOB




BEKTOPOB B KOOPJIMHATAX.
I[IpuMeHATH CKasIpHOE MPOU3BEICHUE I HAXOXJCHUS
JUTMH 1 YTJIOB.

JexapToBbl JlekapToBBI KOOPAMHATHI TOYEK HA TIOCKOCTH. OcBauBaThb NMOHATHE TIPSIMOYTOJIBHOW CHCTEMbl KOOPAMHAT,
KOOPAUHATHI Vpasnenue npsmoti. YrinoBoil Kod(QQOUIIUEHT, TaHTCHC yIjia JIEKAPTOBBIX KOOPJAUHAT TOUKH.
IUIOCKOCTH HaKJIOHA, TapaJlJIeIbHBIC U IEPIICHANKYIISPHBIE TIPSIMBIE. HccaenoBarsb ypaBHEHHE IPSIMOI M OKPY)KHOCTH C OTIOPOi Ha
(CR)) VYpaBHeHue OKpyKHOCTH. HaxoxkneHue KOOpAMHAT TOYEK | BOIPOCHBIN IJIAH.
TepecedeHust OKPYKHOCTHU U MPSIMOM. HaxoauTs 11eHTp U pagnyc OKPYKHOCTH T0 €€ YpaBHEHHUIO.
MeTo1 KOOpAUHAT IPU PEIICHUH TEOMETPUUECKUX 3a/1a4. Pemats 3a1a4um Ha HaX0XKICHHE TOUEK TIEPECEUCHUS TIPSIMBIX
Hcnons3oBanne MeTo1a KOOPAWHAT B MPAKTHYECKUX 3a7adax 1 OKPY)KHOCTEH ¢ TIOMOIIIBIO METO/1a KOOP/IMHAT.
Hcnonb3oBaTh CBOWCTBA YIIOBOTO KOA(PHUIIMEHTA MPSIMON
MpU pelIeHUuW 3a/ad, JJs OMNpPENeTCHUs PACIIONOKCHUS
PSIMOM.
IIpuMeHATh KOOPAMHATHI MPU PEIICHUH TE€OMETPHUYECKUX U
MPAKTUYECKUX 3aJad, JUId MOCTPOEHUS MaTeMaTHUYeCKHX
MoJIeTIel peasbHBIX 3a7a4 («MeTO KOOpAMHAT).
Ionb3oBaTbest  AJIsI  MNOCTPOEHUST W HUCCIEAOBaHUM
M (ppoBEIMU pecypcamu.
3HAKOMMTBHCS ¢ HICTOPHEN Pa3BUTUSA FEOMETPUHN
I[IpaBuiabHbIe [IpaBusibHBIE MHOTIOYIOJIBHUKHM, BBIYMCIIEHHE HX 3JI€MEHTOB. | MDopmyaupoBaTh ompezesieHue MIPaBUJIbHBIX
MHOIOYT'O0JIbHUK Uucno m W JuiMHA OKPYKHOCTU. JlIMHA Jyr'M OKPYXHOCTH. | MHOTOYIOJBHUKOB, HAXOAUTH MX DJIEMEHTBHI.
u./launa Panuannas mepa yria. IHosb30BaTHCA NOHATUEM JJIMHBI OKPYKHOCTH, BBEIEHHBIM C
OKPY’KHOCTH U [Inomanas Kkpyra M €ro SIEMEHTOB (CEKTOpa U CErMeHTa). MOMOILbI0 MPAaBWIbHBIX MHOTOYTOJIbHUKOB, OHPeeIsiTh
II0IA1b Brrauciienue miomanei Guryp, BKIFOYAOIUX 3JIEMEHTHI Kpyra. | YHCIO 7T, JUIMHY AYTH U PaJUaHHYI0 Mepy yriia o oopasiy.
Kpyra. IIpoBoauTh NMepexoa OT paJuaHHON MephI yIiia K IpagyCcHOM
Boruncienne ¥ Ha00OpOT IO BU3YyaJIbHOH OTope.
IJIoIAael
(8 4) OnpenesasiTh MIoOMaabs Kpyra.

BbiBoauTh (hopmyJibl (B rpaJycHON U paJuaHHON Mepe) Ui
JUIMH JyT, IUIOLIAAEH CEKTOPOB U CErMEHTOB C OIOpOM Ha
BOIIPOCHBIH IIJIaH.




BorluncasaTs twomanu (uryp, BKIOYAOIINAX 3JICMEHTHI




OKPY)KHOCTH (Kpyra) ¢ OTIOpoii Ha CIIPaBOYHYIO HHPOPMAITHIO.
HaxoauTp muiomany B 3aja4ax peajbHON KU3HU.

JABukeH Tlonsamue o dsudicenuu n10cKoCmu. Pa3oupars  mpumepbl,  WUIIOCTPUPYIOIINE  TOHATHS
us Iapannenvnoviii nepenoc, nosopom u cummempusi. Ocu u yenmpsl | JIBHKEHHUS, IIEHTPOB U 0CEH CUMMETPHUU.
IJIOCKOCT cumMMempuu. ®opmyJHpoBaTh OIpPENEICHUs NapalieIbHOIO IEepeHoca,
u(6 1) IIpocmetiwue npumenenus 6 pewieHuu 3a0ay. [IOBOPOTa W OCEBOM CHUMMETPUM C BHU3yaJIbHOH OIOPOM.
HaxoauTth HENoOABMKHBIE TOUKU IO 00pa3LLy.
Haxoauthb 1EHTpPHI U OCU CUMMETPHI pocTeHuX (puryp mno
o0pasiry.
Ilpumenamp napannenvHvlli NEPEHOC U CUMMEMPUIO NpU
peuleHuU 2eomempuyeckux 3a0a4 (pazoupams npumepul).
Hcnonvzoeams 0ns nocmpoenus u ucciedosanull yugposule
pecypcul.
IoBTOpEHUE, [ToBTOpEeHWE OCHOBHBIX MOHITHH M METOJOB KypcoB 7—9 | OmepupoBarh MOHSATHAMM: (QHUrypa, TOYKa, MMPsMas, Yroi,
00001IeHME, KJIacCOB, 0000IIICHNE U CUCTEMATHU3AITS 3HAHHH. MHOTOYTOJIbHUK, PAaBHOOCIPEHHBIM W  PAaBHOCTOPOHHUM
CHCTEMATHU3ALUA [Ipocreiimue reomerpudyeckue (UIYppl W HX CBOWCTBA. | TPEYrOJbHUKH, MPSMOYTOJIbHBIN TpPEyrojbHUK, MeauaHa,
3HAHM N3mepenne reoMeTpuuecKiuX BEJIMYUH. OucceKkTpruca U BBICOTA TPEYrOJIbHHKA, IapajjIesiorpaMm,
1712(7 1) TpeyroabHUKH. poMO, MPSMOYTOJILHUK, KBaJpaT, Tpareuus; OKpPYKHOCTb,

[TapannenbHble U NEPIEHIUKYISAPHBIC IPSIMBIE.

OkpyXHOCTh U Kpyr. ['eoMeTpuuecKkue MOCTPOEHHUS. YIIbl B
OKpPY)KHOCTH. DBnucanHble M ONMCAaHHBIE  OKPYKHOCTH
MHOTOYT'OJIbHUKOB.
[Ipsimast ¥ OKPYKHOCTB.
YeThIpEXYTrONbHUKMU.
YETBIPEXYTOJIbHUKH.
Teopema [Iudaropa u Hauana TpuronomeTpuu. Penienne o0mux
TPEYTOJIbHUKOB.

IIpaBubHBIE MHOTOYTOJIBHUKH.

IIpeob6pazoBanus mnockocty. JABnxenus. [logobue. Cummerpus.
[Tnomans. Beruncnenue miomaneit. Ilnomaam nogo6HbIX GUTYp.
JlexapToBBI KOOPAMHATHI Ha INIOCKOCTH.

Bnucannsie nu OIIMCAaHHBIC

KacarejbHas, paBeHCTBO M Tojio0ne Quryp, TpeyroJbHUKOB;
NapajuIeIbHOCTh W MEPHCHIUKYISIPHOCTh MPSIMBIX, YTOJ
MEXIy MpPSIMBIMH, CHMMETPUS OTHOCHTEIBHO TOYKH U
NpsSIMO¥; JTMHA, PACCTOSHHUE, BEIMYMHA YIvIa, IUIONIA]Ib,
nepuMeTp.

Hcnoab3oBaTth  ¢GopmyJibl: TiepuMeTpa M IUIOLIAJIU
MHOTOYTOJIbHUKOB, JIJTMHBI OKPY)KHOCTH M TUIOIIAJN Kpyra,
00bEMa MPSIMOYTOJILHOTO TTapalICIICITUIIC/IA.

OnepupoBarb NOHATHAMH: TMPSAMOYrojbHas  CHUCTEMa
KOODJMHAT, BEKTOpP; MCMOJb30BaTh OJTHU TMOHATUSA IS
MPEICTAaBICHUs JAHHBIX U pEIIeHUs 3a7ad, B TOM YHUCIE U3
JIPYTUX y4eOHBIX IPEIMETOB.

Pemars 3agauMm Ha TIOBTOPEHHWE OCHOBHBIX MOHSITHIA,




BekTopsl Ha IIOCKOCTH.

WJUTIOCTPALIMIO CBS3EM MEXIY Pa3JIMYHBIMU YaCTIMH Kypca.
BriOupars MeTo /1715 pelieHus 3a1a4H.
Pemiath 3324 13 NOBCEIHEBHOM KU3HU.

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOT' O KYPCA «BEPOATHOCTDb U CTATUCTHUKA»

(ITO T'OAAM OBYUYEHMS)
7 Kjaacc (He MeHee 34 4)

HasBanmue

pasnena OcHOBHOe coaepxaHue XapakTepucTHKA JeITeJIbHOCTH 00y4alouXcst
(TeMBbl)(YHCJI0

4acoB)
IIpeacrasiienu [IpencraBnenne ganHbiX B Tabnunax. [Ipaktuueckue OcBauBarthb HA 0azoBoM YpPOBHE CIocoObI
e/IaHHBbIX BBIUMCJIEHUS 10 TaONM4YHBIM JaHHbBIM. M3BiedeHue wu MPEICTABICHUS CTAaTUCTHUUYECKUX JaHHBIX M YHCIOBBIX
(7 9) uHTepnpeTranus TaOnu4HbIX JaHHbIX. [Ipaktuueckas pabota MacCMBOB C IIOMONIbIO Tabmull W JHarpaMMm C

«Taomuuey.

I'padmueckoe TmpencTaBiIcHUE IaHHBIX B BHIE KPYTrOBBIX,
CTOJIOMKOBBIX (CTOJIOUATHIX) AuarpamMM. UTeHHe U MOCTPOECHUE
nuarpamm. [Ipumeps! qemMorpaguyecKkux quarpamm.
[Ipaktudeckas padota «JuarpaMmmbny.

UCTIOI30BaHUEM  aKTyalbHBIX W  B&XXHBIX JJAHHBIX
(memorpacduieckue JTAHHEIE, MIPOU3BOICTBO
NPOMBIIIICHHON W CEeJIbCKOXO3SHCTBEHHOW TIPOJIYKIIUH,
0OIIECTBEHHBIC W TPUPOHBIC SBJICHU).

H3yyarp  MeToapl paboThl ¢ TAONUYHBIMH |
rpaU4ecCKUMHU TPEICTABICHUSIMH JaHHBIX C IOMOIIBIO
U(GPOBBIX PECYPCOB B XOJE MpaKTHYECKHX pador (c
HaMpaBJISAIONIeH MOMOIIBIO).




OnucareabHa
ACTATHCTHKA

(8 1)

Yucnossie Habopel. CpenHee apudMeTHUECKOE.

MenuaHna yncioBoro Habopa. YCTOMUMBOCTh METUAHBI.
[Ipaktuueckas padota «CpenHue 3HaYCHUS.
Haubonpiiee n HanMeHbIee 3HaYCHUS YUCIOBOTO HAbOPA.
Pasmax.

OcBauBartb Ha 0a30BOM YpPOBHe NOHSTHS. YHCIIOBOMU
Habop, Mepa LEHTpaIbHOW TeHJeHUUHU (Mepa LEHTpa), B
TOM YHCJIE CpeAiHEE apu(PMETUUECKOE, MEAaHA.
OnuceiBaTh CTAaTUCTUYECKUE JIAHHBIE C I[OMOILBIO
cpeiHero apupMeTuyeckoro U MenuaHsl. Pemars 3amaun
(c HWCHONB30BAHUEM 3PUTEIHHOW HATISIHOCTH W/WIIH
BepOaIbHOM ONOpHI)

HN3yuyars cBOiicTBa CpeAHUX, B TOM YHCJIE C MOMOIIBIO
M(POBBIX PECypcoB, B XOJe MPaKTHYECKUX PabdoT, (c
HaMpapJIsIONIe TOMOIIBIO).

OcBauBatb Ha 60a30BOM ypOBHe IOHATHUSA: HANOOJIbILIEEH
HauMEHbIIIee 3HaY€HNs YHCIOBOIO MaccHBa, pa3Max.
Pemars 3ama4u Ha BBIOOP criocoba ONMMCcaHUs JaHHBIX B
COOTBETCTBUM C MPHUPOJOM  JaHHBIX U  LEJISIMH
WCCJIEZIOBAHUS C HAIPABJISIONIEH MOMOUIBIO.

Cayuaiinas
U3MEHYHBOCT
b(6 u)

Cnyuaunas usmenyugocmo (npumepsvt). Yacmoma 3uauenutl 6
Mmaccuge oannvix. I pynnupoexa. I'ucmozpammul.
Ipaxmuueckas paboma « Cnyuatinas usmeH4usocms».

Oceausamv NOHAMUA. YACMOMA 3HAYEHUN 6 MACCUBE
OAQHHbBIX, 2PYINUPOBKA OAHHBIX, SUCOZPAMMAL.

Cmpoumb cucmozpammvl no 0o6pasyy

Oceausamsv cpaghuueckue npedcmasieHusi pa3HbviX U008
CYHAUHOU USMEHYUBOCIIU, 8 MOM HUCLe C NOMOUBIO
Yughposwix pecypcos, 8 xooe NpaKmuyecKkol pabomol.

BBenenue B
TEOPHUI0
rpacdos(4 u)

I'pagh, sepwuna, pebpo. I[Ipeocmasnienue 3a0auu ¢ NOMOWbIO
epagha. Cmenenv (s8anenmunocms) eepuiunvi. Hucno pébep u
cymmapras cmenets eepuiut. Llenv u yuka. Ilymo 6 epage.
Ilpeocmasnenue o ceéasnocmu epagha. OQb6x00 epagha (dtinepos
nyms). [Ipedcmasnenue 06 opueHmupo8aHHwvix 2paghax.

Ocsausamb nonamusn. zpag, eepwuna epaga, pebpo
epagha, cmenens (8a1eHMHOCb BEPUIUHBL), Yenb U YUKIL.
Ocsaueams nonamusa:. nymo 6 cpage, 3i1epos nyms,00x00
epagha, opuenmuposanubwlii cpag.

Oobcyscoamsp pewtenue 3a0a4u Ha NOUCK CYMMbLCINENeHeu
eepuiun epaga, Ha nouck obxooa epagha, Ha nouck nymetu
8 OPUEHMUPOBAHHBIX 2paAdax ¢ HaNpPasIAULell NOMOUbIO.
Oceausams cnocodvl npeocmasieHus 3a0ay u3 Kypca
aneebpwl, ceomempuil, meopuu 8eposiIMHOcmel, Opy2ux




npeomemog ¢ nomowplo epagos  (Kapmel, cxembvl,
aNleKmpudeckue yenu, QYHKYUOHALbHbIE COOMBEnCmausl)
HA npumepax.

BepositHOCTB M

Cnyuaunvii onolm u ciuyuaiHoe cobvimue. Beposmnocmov u

Ocseausamb nOHAMUA. CIVYAUHLIN ONbIM U CAYYAUHOE

4acToTa yacmoma cobvimus. Ponv manogeeposmuvix u npaxmuyecku cobvimue, Mano8eposimHoe U NPAKMUYECKU O0CHOBEPHOE

CJIy4YaiHOro 00CcmogepHbIX cobbimuil 8 npupoode u 8 oowecmae. Monema u cobvimue.

coObITHA USPANIbHASL KOCMb 8 MeOPUU BEPOSMHOCHIEIL. H3yuamv 3nauumocmsv  Mano8eposmMHbIX COOLIMULL 8

(49 Ilpakmuueckas paboma « Hacmoma evinadeHnus opiar. npupooe u obwjecmee Ha BANCHLIX npumepax (aseapuu,
Hecuacmmule cayuau, 3awuma NepCoHANbHOU
uHgopmayuu, nepedaia OaHHuIX).
H3yuams ponv kiaccuueckux 8eposimHOCMHbLIX Mooenetl
(MoHema, uspanvbHas KOCMy) 8 meopuu 6epOSIMHOCHEN.
Haénwoams u uzyvams yacmomy coobimuii 8 NpOCMuvlIX
9KCHEePUMEHMAx, 8 MoM Yucie ¢ NOMOWbI0 YUPpPOsbix
pecypcos, 8 Xxo0e Npakmuyeckou pabomal.

O6o0menue, [IpencraBnenue  gaHHbIX.  OnucaTenbHas cratucTuka. | I[loBTOpSITh W3y4YeHHOE ¥ BBICTPAMBATH CHUCTEMY

KOHTPOJIb BeposiTHOCTB ciy4aitHOTO COOBITHS. 3HAHUM.

59) Pemars 3axa4u Ha peICTaBICHNUE U ONMCAHNE TaHHBIX C

MOMOIIbIO M3YUYEHHBIX XapaKTEPUCTUK C HaIpaBIIsIOLIEH
MIOMOMIBIO.

Oobcyxkaarb npuMepbI CIy4aiiHBIX COOBITHH,
MaJIOBEPOSATHBIX M IPAKTUYECKHU TOCTOBEPHBIX CIIyUalHbBIX
COOBITHIL, UX POJIM B MPUPOJIE U KU3HU YeJOBEKa

Kjace (He MeHee 34 4)

Ha3zBanmne
pa3nena

OcHoBHOe conep:xanue

XapakTepucTHKA 1eATeJbHOCTH 00y4aI0IHUXCSH




(TembI)




(4HCI10 YaCcoB)

IToBTOpEeHHe
Kypca /
KJj1acca

(4 1)

[IpencraBnenne  gaHHbIX.  OnucarenpHas — CTaTHCTHKA.
CrnyuaiiHast ”3BMEHUMBOCTh. CpeaHue 4ucioBOro Habopa.
Canyuaiiabsle coObiTus. BepositHocTu 1 yacToThl. Kitaccuueckue
MO/JIEIM TEOPUN BEPOSTHOCTEN: MOHETA U UTPaIbHASI KOCTb.

IToBTOPATHL N3y4yEeHHOE U BBICTPAMBATh CUCTEMY3HAHUI.
Pemiary 3amaum (Mo BuU3yaJbHOM oOmope) Ha
IpEICTaBICHUE U ONHMCAHWE JIAaHHBIX C IIOMOILBIO
M3YUYEHHBIX XapaKTEPUCTHK.

Pemiary 3amaum (Mo BuU3yaJbHOM oOmope) Ha
NpEICTaBICHUE TPYNNHUPOBAHHBIX JAHHBIX W OIMCaHHE
CIy4ailHON U3MEHYMBOCTH.

Pemarp 3aga4u (110 BU3yaJbHOM 0MOpe) HAOIPEIEICHUE
YaCTOTHI CIIY4alHBIX COOBITHH, OOCYXJCHHE MPUMEPOB
CIIy4allHbIX COOBITHM, MaJOBEpOSITHBIX U TNPAKTHUYECKH
JOCTOBEPHBIX CITy4allHBIX COOBITUH, UX POJIH B MPHUPOJIE U
JKU3HU YeJIOBEKa.

OnucarejbHa
SICTATHCTHKA.
PaccenBann
eJaHHBIX

(4 1)

Omgxnonenus. /ucnepcusi yucnosoeo nabopa. CmanoapmHoe
OMKJIOHEHUe YUCI08020 Habopa. /uazpammul pacceusanus.

Ocsaueamv nouamua: oOucnepcus U CMAHOAPMHOE
OMKIIOHEHUe, UCNONIb308aAMb MU XAPAKMEPUCTUKU  OJisL
ONUCAHUA PACCEUBANHUSL OAHHDIX.

Yuacmeoeams ¢ oocyscoenuu zunomeszot ob6omcymemesuu
UNU HATUYUU CBA3U NO OUASPAMMAM PACCEUBAHUSL.
Cmpoums Ouazpammvl pacceu8anus no UMeUUMCS
OaHHbLIM, 8 MOM YUCIe C NOMOWbI0 KOMNblomepa (nocie
COBMECMHO20 AHANU3A).

MHoxkecTB
a(4 q)

MHoxecTBO, NOAMHOXKECTBO. Omnepanuu HaJl MHOXKECTBAMU:
oObeMHEHHE, epeceyeHue, aonoaHenne. CpoiicTBaonepanuii
HaJl MHOXECTBAMHU: MEPEMECTUTEIbHOE, COUYeTaTeIbHOE,
pacrpenenuTeNbHOE, BKIIOUCHMSL.

I'pamueckoe npeacTaBIeHUEe MHOKECTB.

OcBauBaTb NMOHATHS. MHOKCCTBO, 2JICMCHT MHOXXCCTBA,
IHOAMHOXKECTBO.

BbINoJIHATD onepanuu HaJl MHOKECTBAMH:
o0benMHeHue, nepecedeHue, JonoaHeHue (mo oopasiy).
Hcnonb3oBaTh CBOIICTBa: MEePEMECTUTENBHOE,

COUCTATCIIbHOC, PaCIpPCACIIMTCIBHOC, BKIIKOYCHUA (C
HCITIOJIb30BAHUEM BI/I3yaJIBHOI>'I OHOpBI).
Hcnoab3oBaTh rpa(bﬂqecxoe npeaACTaBJIICHUC MHOKCCTB




IIPU ONMCAHUU PEAIbHBIX IIPOLIECCOB M SBICHUH, IIPU
peLIeHUH 3334 U3 JIPYyruX Y4eOHBIX IPEAMETOB U KypCOB
(c CroJIb30BaHUEM BU3YaIbHOU OTIOPHI).

BeposiTHOCTB
CJIy4ailHOT 0
coObITHUS

(6 1)

DneMeHTapHbIe COOBITHSL. Cnyuaiinble
bnaronpusrcryromniue aneMeHTapHbie coObITHs. BeposTHOCTH
coObITHil. ONBITEI C PABHOBO3MOXHBIMU 3JI€MEHTAPHBIMU
coObITusiMU. CirydaiiHbIi BBIOOD.

[IpakTrueckast pabota «OMBITH ¢ PABHOBO3MOKHBIMU
3NIEMEHTAPHBIMU COOBITUAMI.

COOBITHS.

OcBauBatb Ha  0a30BOM  YpPOBHe  INOHATHA:
ANIEMEHTAapHOE COObITHE, Cly4dailHO€ CcOObITHE Kak
COBOKYIHOCTb  OJIarONpUSITCTBYIOIIUX  3JIEMEHTApHBIX
COOBITHI, PABHOBO3MOKHBIE AJIEMEHTAPHbIE COOBITHSI.
Pemarp 3a1a4n Ha BBIUMCIIEHUE BEPOSITHOCTEN COOBITHI
[0 BEPOSTHOCTAM 3JIE€MEHTApPHBIX COOBITHI CIIydailHOTOo
omnbITa (C HUCHOJIb30BAHUEM 3PUTEIBHONW HAIVISIIHOCTH
U/WiIK BepOaIbHOM OTIOPHI).

Pemarp 3a1a4u Ha BBIUKCIIEHUE BEPOSITHOCTEN COOBITHI
B ONBITAX C PaBHOBO3MOXHBIMU  3JIEMEHTAapPHBIMU
COOBITHSIMHM, B TOM YHCJIE C MOMOUIBIO KOMIbIOTEpa (C
UCIIOJIb30BAaHUEM  3PUTEIBHOM  HADISHOCTH  W/MIU
BEpOAIIBHOM OTIOPHI).

IIpoBoauTh U HM3y4YaTb OMBITHI C PAaBHOBO3MOXXHBIMU
NIEMEHTAPHBIMU COOBITHSIMU (C UCIOIB30BaHHEM MOHET,
WUTpaTbHbBIX KOCTEH, JIPYruxX MojIeTiei)
B XO/J€ TMpakTUYECKOW paboThl (C HCIOIB30BaHUEM
BU3YyalbHOM OIOPBHI).

BBenenue
Teopuio rpagos
(4 9)

B

llepeso.  Cesoticmsea  Oepesa: €OUHCMBEHHOCMb — NYmiu,
Cyuwiecmeosanue SUcadell BepuluHbl, C683b MeHCOy UUCTIOM
sepuiun u yuciom péodep. Ilpasuno ymHooceHus.

Ocsausamb nouamusa. Oepedo Kak epagh 6e3 yukia,
sucsa4asn eepuunHa (1ucm), 6emev depesa, nymov 6 oepese,
ouamemp oepesa.

H3yuams ceoiicmea oepesa: cyujecmeoganue eucsaet
8epuiUnbl, EOUHCMBEHHOCb  NYMU — MeHcoy  08YMsl
BEPUIUHAMU, CBA3b MEHCOY YUCIOM BEPUUH U YUCTIOM
pébep.

Yuacmeosamy 6 oocyscoenuu pewenua 3adauu na noucx
U nepeuucieHue nymeil 6 oOepege, onpeoeleHue Hucid
sepuiun unu péoep 8 depege, 06x00 bUHAPHO20 Oepesa, 8




mom quciie ¢ NpUMeHerHuem npasuia YMHONCEHUA.

CayuaiiHbie
COOBLITHSA

(8 1)

Ilpomusononoxcnoe  codbvimue.  JQuacpamma  Dilnepa.
Obvedunenue u nepeceuenue codovimuti. Hecoemecmmuobie
coovimusi. Dopmyna crogicenusi eepossmuocmei. Ilpasuino
VMHOJICEHUs.  eeposimHocmell.  Ycnosnas — eeposmHocmb.
Heszasucumvle  coovimus.  [Ipeocmasnenue  ciyuaiHo2o
9KCHnepumMerma 8 gude oepesa.

Ocsaueamv RNOHAMUA. 63AUMHO NPOMUBONONONCHBIE
cobvimusl, onepayuy HAao CcoObLIMUAMY, 00beOUHeHUe U
nepeceuenue coovimu, ouazpamma Junepa (Direpa—
Benna), coemecmnule u necoemecmmuvie cobbimus.
H3yuams meopemul o eposmuocmu 00beOUHEHUsT 08YX
cobbimuil (hopmynvl CLodHCeHUs BePOSMHOCIEL).
Yuacmeoeams ¢ oocyrscoenuu pewrenun 3adauu, 6 mom
yucie mekcmogule 3a0ayu Ha onpeoeseHue 8eposimHocmen
00veouneHusi U nepeceyeHusi CoObIMULL € NOMOUbIO
YyucnoBol  mpAMou,  ouazpamm  Junepa,  opmynsi
CILOJHCEHUSL 8EPOSAMHOCMELL.

Ocsaueamo noHAmMUA' npasuno VMHOXCEHUS
8eposimHOCmell, YCI108HAsL 8ePOSMHOCMb, He3A8UCUMbLE
cobbimus 0epeso Cy4atiHo20 Onvlmd.

H3yuams  ceolicmea  (onpedeneHus)  He3ABUCUMbBIX
cobvbimui.

Yuacmeosamv ¢ oocysycoenuu pewenus 3adauu Ha
onpeodeeHue U UCNOIb308aHUE HE3ABUCUMbBIX COOLIMUII.
Yuacmeosamv ¢ oocysycoenuu pewenusn 3adauu Ha
HOUCK 8eposAmMHOCMel, 6 MOM HYUcCle YCILOBHbIX, C
UCNnoIb308anUeM 0epesa CIyYAlH020 ONnbimd.

O000mEeHME,
KOHTPOJIb
(49)

[IpencraBnenue ganubix. OnucarenbHas cratucTuka. ['padsor.
BepositHOCTB CIIy4alHOTO COOBITHSI. DNIeMEHTBI
KOMOHMHATOPHKH.

I[loBTOpATL W3YYCHHOE U BBICTPAMBATh CHCTEMY
3HAHUM.

Pemarsb 3a1aum Ha IpeICTaBIICHUE U ONTMCAHNE JTAHHBIX C
IIOMOIIILIO M3YUEHHBIX XapaKTePUCTUK (c
MCIIOJIb30BAaHUEM BH3YaJIbHOMN OIIOPHI).

Yuacmeoeamv 6 obcyrcoenuu pewienus 3agaum c
npuMeHeHneM rpados.

Pemars 3agmaum  Ha  HAXOXKAEHUE  BEPOSTHOCTH
CIIy4aiflHOTO COOBITHSI 1O BEPOSITHOCTSM 3JIEMEHTAPHBIX




COOBITHIl, B TOM YHUCJIE B ONbITaX C PABHOBO3MOYKHBIMU
AJIEMEHTAPHBIMU COOBITUAMU (C BU3YaJIbHOM OIIOPOI).
Yuacmeoeamv ¢ ob6cysycoenuu pewenusn 3agaum Ha
HAX0XKJICHHE BEPOSTHOCTEH OOBEIMHEHUS W MEpecedeHUst
COOBITHI, B TOM YHUCIJIE€ HE3aBUCUMBIX, C UCIOJIb30BAaHUEM
rpaduueckux MpeacTaBIeHUM U JepeBa Cily4yaillHOro
OTIbITA.

Yuacmeoeamv ¢ ob6cysycoenuu pewenusn 3apaum Ha
nepeurciaeHne KOMOMHAIMH (Yrciia epecTaHOBOK, YHCIIa
COYETAaHMI), HA HAXOXKICHHE BEPOSITHOCTEH COOBITHI ¢
NpUMEHEHUEM KOMOMHATOpUKH, B TOM 4YHCIE C
UCIIOJIb30BaHUEM TpeyrosbHuka [lackans.

kjaacc (He MeHee 34 4)

HasBanmue
pa3nena OcHOBHOe coaepxaHue XapakTepucTHKA JeITeJIbHOCTH 00y4alouuXcst
(TeMbl)(YHCJI0

4acoB)
IloBTOpPEHME IIpencraBnenne  gaHHbIX.  OnucarenpHas — CTaTHCTHKA. [loBTOPATL U3yYeHHOE U BBICTPAUBATH CHCTEMY
Kypca 8 Onepanun Hazx coObITusAMH. He3aBUCUMOCTB COOBITHIA. 3HaHUIL.
KJjacca Pemarp 3agaum Ha mpeAcTaBIeHUE U ONMUCAHUE JAHHBIX.
(49) Pemars 3agauMm  Ha  HaxOoXKJIEHHE  BEPOSITHOCTEU

O6’be,I[I/IHeHI/I${ U IICPCCCUCHUA CO6BITHI>1, B TOM 4YHCIC
HC3aBHCHMBIX, C HCIIOJIb30BaHUEM rpa(bnqecm/lx
Hpe,I[CTaBHeHI/Iﬁ H ICpCBa CHy‘I&ﬁHOFO OIIbITA.

Pemats 3amaum Ha MNEpCUNCICHUC KOM6I/IHaI_II/II\/’I (LII/ICJ'Ia
MEpeCTAaHOBOK, YHCIA CO‘-IeTaHI/II\/’I), Ha HaxOoXJICHHUC
BepOHTHOCTCﬁ COOBITHI C MMPUMCHCHUCM KOM6I/IH3.T0pI/IKI/I,




B TOM 4UCJIC C UCIIOJIb30BAHUECM TPCYIOJIbHUKA ITackans

DJIeMeHTbI
KOMOMHATOPUK
u(4 q)

KomOunatopHoe mpaBmwio  yMHOXeHHsA. llepecTaHOBKH.
@®akropuan. CoueTaHusi W YUCIO COUYETAHUU. TpeyeonvHuk
Iackans. llpaktuueckas pabota «Bpraucienue BeposTHOCTEH
C HCHOJb30BaHUEM KOMOWHATOPHBIX (PYHKIUH 3JIEKTPOHHBIX
TaOIHII.

OcBauBarthb Ha  0a30BOM  ypOBHe  TOHSATHS:
KOMOMHATOPHOE TIPAaBUJIO YMHOXXCHHS, YIIOPSIOYCHHAS
napa, Tpoiika 0ObEKTOB, IEPECTAHOBKA, (haKTOpHUAJ YUCTIA,
COYETaHue, YHCII0 COUCTaHHH, mpey2onbHuk Ilackans.
Pemiate mpocreiilume 3aJayM  Ha  [EpPEUYHCIICHUE
YIOPSAOYECHHBIX T1ap, TPOEK, IePEUUCIICHIE ITePECTaHOBOK
U COUYCTAHWH DJIIEMEHTOB pa3IMYHBIX MHOXECTB (TIO
o0pasiy).

Pemiath mnpocreiiliue 3aJayd Ha TPUMEHEHHWE 4YHCIa
codeTaHuii B anredpe (COKpamEHHOE YMHOXEHUE, OMHOM
HrproTtoHa) (C HampaBIIAIOMIEH MOMOIIIBIO).

Pemiatb, mnpuMeHsis KOMOWHATOpWKY, 3aJa4d  Ha
BBIUMCIICHUE BEPOSTHOCTEH, B TOM YHCJIE C TMOMOIIBIO
ANIEKTPOHHBIX TaONUIl B XOJ€ MpPAaKTUYECKOW paboThl (C
BHU3yaJbHOMN OTOPOiN).

I'eomeTpuuecka
SIBEPOSITHOCTD
(4 9)

T'eomempuueckasn eéeposmnocmo. Cnyuatinwiii 66100p MOUKU U3
@uypel Ha nrockocmu, U3 OmMpesKa, uz 0yeu OKPYHCHOCHU.

Oceaueamp nonamue 2eomempuyecKol 8eposmHOCMU.
Yuacmeosamv 6 obcysycoenuu pewenusn zadauu na
Haxoxcoenue 8eposmuHocmeti 8 ONbIMAX, NPeOCMaBUMbIX
KAK 68b100p Mo4eK U3 MHO20Y20llbHUKA, Kpy2d, Ompe3Ka Uil
0y2u OKPYICHOCHU, YUCTO0B020 NPOMENCYMKA

HUcnpiTann
|
bepuynm
(6 9)

UcneiTanue. Yenex u Heynada. Cepusi UCTIBITAaHUHM 10 TIEPBOTO
ycnexa. Mcnbitanus bepHymum. BepostTHocTH coObITHH B
cepun ucnbiTanuii bepuymnu. I[lpaktuueckas pabora
«Hcnprranus bepnymnn».

OcBauBaTh Ha 0a30BOM YPOBHE MOHSITHSI: WCIBITAHHE,
2JIEMEHTapHOE COOBITHE B HUCIBITAHUU (YCIIEX W Heynaya),
cepusi WCIBITaHWH, HACTYIUICHHE [EPBOrO  ycrexa
(Heymauu), cepus UCTIbITaHUN bepHym.

Pemiatp  mpocreiiime 3agaYyd  HAa  HaXOXKICHHUE
BEPOSTHOCTEH COOBITHI B CEPUU UCIBITAHUN JIO MEPBOTO
ycrexa, B TOM 4YHCIie C MpUMEHEHUEM (OPMYIBI CyMMBI
TeOMEeTPUUECKOM Tporpeccuu (C Omopoil Ha CIPaBOYHYIO
UH(POPMALIHIO).

Pemiare mpocreiimme 3aga4d Ha  HAXOXKJICHUE




BEPOSTHOCTEH  DIEMEHTAapHBIX COOBITMH B  CepHUHU
UCIBITAaHUN bepHymIn, Ha HAaXOXICHUE BEPOSTHOCTU
OIPEACIEHHOTO YHUCIA YCIEXOB B CEPUM HCIIBITAHHUI
bepnymiu (¢ BU3yasibHOI 0NIOPO).

H3yuars B X0e NpaKTH4YeCKOH padoThl, B TOM YHCJIIE C
MOMOIIBI0 IIU(PPOBBIX PECYpPCOB, CBOMCTBA BEPOATHOCTH B
CepuM UCIbITaHUN bepHyiu

Cayuaiinas
BeJIHYMHA

(6 1)

CnyyaiiHas BeJIMYMHA W pPACIpENENeHUE BEpPOSITHOCTEH.
MaremaTndyeckoe OXHJIAHHE W JHCIEpCUs  CIy4ailHOMN
BenuuMHbI. [Ipumepbl MaremMaTHyeckoro OXHAaHUS Kak
TEOPETUYECKOTO CPETHEr0 3HAUEHUS BEJTMUNHBI.

[TonsiTie o 3akoHe 6onbIIKX yucen. M3mepenue BeposiTHOCTEN
C MOMOIIBIO YacTOT. [IpuMeHeHne 3akoHa OOJIBIINX YHCET.

OcBouTh Ha 0a30BOM YPOBHE NOHSITUS. CiIydaiHas
BEJINYMHA, 3Ha4YECHUE CIy4anHON BEJINYMHBI,
pacnpeneneHue BEpOSITHOCTEN.

HM3yuyarpr u o00cyxknarb nOpuMepbl JUCKPETHBIX U
HEIPEPHIBHBIX CIy4alHBIX BETUYUH (POCT, BEC YEIIOBEKA,
YUCJICHHOCTH HACEJICHHUS, IPYTHE U3MEHUYUBBIC BETUIHHBI,
paccMaTpHuBaBIIMeCsS B Kypce CTAaTHCTHKH), MOJIEThHBIX
CIyJallHBIX BEJHMYMH, CBSI3aHHBIX CO CIIY9allHBIMH
ombITaMu (OpocaHue MOHETBI, HWIPATLHONW KOCTH, CO
CITy4ailHBIM BBIOOPOM U T. I1.).

OcBauBarb Ha  0a30BOM  ypPOBHe  TOHSTHA:
MaTeMaTH4YECKOE OKUJIAHWE CIy4YalHOW BEJIMYMHBI KaK
TEOPETUYECKOE CpeIHEE 3HAUCHUE, TUCTIEPCHUS CITy4YallHON
BEJIMYMHBI KaK aHaJIOT AUCIIEPCUH YUCIOBOTO HAbopa.
Pemars 3amauM Ha BBIUYKUCIECHHE MaTEeMaTH4YE€CKOIO
OKHMIAHUA U JUCIEPCUM  JIUCKPETHOW  CIy4ailHOU
BEJIMYUHBI 110 33JJaHHOMY pacCIpEeAesICHUI0, B TOM 4YHCIIE
3aJa4, CBA3aHHBIX CO CTPaxOBaHUEM M JOoTepesMHu (C
HaMpaBJISIONIeH MOMOIIBIO).

3HAKOMHUTBCA C MAaT€MaTUYECKUM  OXHUJIAHUEM WU
JUCIIEpCUEN HEKOTOPBIX PACIPEACIICHU, B TOM YHCIIE
pacupeeneHus Cay4aiiHOM BETUYMHBI «UUCIIO YCIIEXOB» B
cepuu ucnbeiTaHui bepnymnm.

HM3yuyarp 4acToTy COOBITHUS B  TOBTOPSIOUIUXCS
CIIy4ailHBIX ONBITaX KaK CIy4allHYIO BEJIMYUHY.




3HAKOMUTBCA C 3aKOHOM Oonbmiux yucen (B Qopme
bepnynnu): npu OOJBIIOM YHUCIIE ONBITOB YacToTa
cOOBITHS OMH3KA K €r0 BEPOSTHOCTH.

Pemathb 3aa4n Ha U3MEpEHNE BEPOSTHOCTEH C TOMOIIBIO
4acTOT (C HAMPABIIAIOMICH TOMOTIBIO).

OO0cy:xnaTh poib 3aK0HA OOJIBIINX YUCET B 000CHOBAHUU
YaCTOTHOTO METOJIa U3MEPEHUS BEPOSITHO CTEH.
OOcyxnarh 3akoH OOJIBIIMX YHCEN Kak IHpPOsBICHHE
CTaTUCTHYECKON YCTOHYMBOCTH B U3MEHUMBBIX SIBJICHHSX,
pONb 3aKkoHa OOJBIIMX YHCEN B TMPHUPOAEC W B KH3HU
YeoBeKa.

0O0001mIeHN
€,KOHTPOJIb

(10 g)

[IpencraBnenue TAaHHBIX. OnucarenbHas CTaTHUCTHKA.
DJIEMEHTHI

BepositHOCTB CIIy4ailHOTO COOBITHS.
komOuHaTOpuKU. CiydaliHbIe BETMYUHBI U PACTIPEICIICHHUS.

I[HoBTOpPSITH H3y4eHHOE MW BBICTPAUBATH CHCTEMY
3HAHUI.

Pemarp 3apa4mM Ha NpeCTaBICHUE W OMMCAHUE JAHHBIX.
Pemath 3a1aum Ha HaxX0XKJACHUE BEPOSTHOCTEH COOBITHHA,
B TOM 4YHCI€ B OIbITaX C PAaBHOBO3MOKHBIMHU
3JIEMEHTapHBIMU COOBITHSAMH, BEPOSITHOCTEM
00beIMHEHUSI W TIEpeCeUYeHHs] COOBITHUH, BBIYHCIATH
BEPOSITHOCTH B OMBITaX C CEPUSIMU CITYYaHHBIX UCTIBITAHUIA

[Ipu pazpaboTke paboueil mporpaMMbl B TEMAaTUYECKOM IUTAHUPOBAHUU JOJDKHBI OBITh YYTEHBI BO3MOKHOCTH
MCIION30BaHUA AIEKTPOHHBIX (LIU(PPOBBIX) 00pa30BaTENbHBIX PECYPCOB, SABISIOMIMXCS Y4EOHO-METONUUECKUMHU MaTepuaIaMu

(MynbTUMEAUITHBIE TPOTPaAMMBI,

AJIIEKTPOHHBIE YYEOHUKM ¥ 33JaYHUKH, OJJICKTPOHHBIE OWOIMOTEKH, BUPTyalbHBIC

naboparopuu, UTPOBBIC MPOTPAMMBI, KOJUIEKITMU MU(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB), UCTIOIB3YEMBIMH JJII OOyYEHUS U
BOCIIUTAHUS PA3UYHBIX TPYNN IMOJIH30BATENICH, MPEICTABICHHBIMU B AIIEKTPOHHOM (IU(PPOBOM) BHUAEC U PeaTUIYIONINMHU
munaktuaeckue BosMokHoct KT, comepxanue KOTOPBIX COOTBETCTBYET 3aKOHOJATENLCTBY 00 00pa30BaHUMU.
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