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denepanpHas paboyas mporpamma Mo ydeOHOMY mpeamery «MareMmaTukar
(6a3oBeIi ypoBeHB) (IpemMeTHas oOiiacTh «MaTemarnka U MH(popMaTuka») (mairee
COOTBETCTBEHHO — TIIporpaMMa II0 MaTeMarTuke, MareMaThKa) BKIIIOYaeT
MOSICHATEIBHYIO  3allUCKy, COJCp)KaHUE OOydYeHHUs, IUIAHUPYEMbIE pEe3YIbTaThI
OCBOCHHS MTPOTPAMMEI 10 MaTeMaTHKE.

[HOACHUTEJIBHAA 3AIIMCKA

®denepanbHas pabodasi mporpaMma IO MareMaTuke i OOydaromuxcs ¢
3anepKKol mecuxudeckoro passutus (nanee — 3[1P) Ha ypoBHE OCHOBHOTO 0OOIIEro
oOpa3oBaHHs MOArOTOBIEHa Ha ocHoBe DenepasbHOrO  TroCygapCTBEHHOTO
o0pa30BaTeIbHOIO  CTAaHJAAapTa OCHOBHOTO  oOmero oOpaszoBanus  ([Ipukas
Munnpocsemenuss Poccun ot 31.05.2021 . Ne 287) (manee — ®I'OC 00O0),
®denepanbHOl aJaNTUPOBAHHOM 00pa30BaTeNbHON MPOTPaMMbI OCHOBHOI'O OOIIEro
oOpa3zoBaHus Uil OOyYarolUMXCSl C OrPAaHUYEHHBIMM BO3MOXXHOCTSIMU 310POBbSI
(ITpuka3z Munmnpocsemienuss Poccun ot 24 Hosi0pst 2022 1. Ne 1025), denepanbHOi
pabouell mporpaMMbl OCHOBHOTO OOIIEro o0pa3oBaHus MO y4eOHOMY MpPEAMETY
«Maremaruka», OenepasbHON IPOrpaMMBbl BOCIIUTAHMS, C YUETOM PaCIIPENEICHHBIX
o KjaccaM HpOBepsieMbIX TpeOOBaHMN K pe3ynbraram ocBoeHust denepanbHoit
a/JIalITHPOBAaHHOM 00pa30BaTeIbHON MPOrPaMMbl OCHOBHOTO 0011Er0 00pa3oBaHUs IS
00y4aroImxcs C 3aJIeP>KKON TICUXUYECKOTO pa3BUTHs. B paboueit mporpamMme yuTEHBI
uaen u mnojoxeHus KoHuenmuu pa3BUTHS MaTreMaTHYecKoro oOpa3oBaHUs B
Poccniickoit denepannu.

OO0was xapakTepucTHKA y4eOHOro npeamera «Maremaruka»

VYuebnsiii mnpeamer «MareMmaTtuka» BXOAUT B MPEIMETHYIO 00JacTh
«Marematuka u uHpopMaTHKa». OH CHOCOOCTBYET Ppa3BUTHIO BBIUMCIUTEIHLHOU
KyJbTYpbl M JIOTHYECKOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHHUS IMOJIb30BATHCS
QIrOPUTMAaMHM, a TaK)Ke MPUOOPETEHUI0 MPAKTHUYECKUX HABBIKOB, HEOOXOIWMBIX B
MOBCEIHEBHON >ku3HM oOydaronuxcs ¢ 3I[IP. VY4yeOHblii mnpeamer pa3BUBaeT
MBIIUIEHUE, TPOCTPAHCTBEHHOE BOOOpa)xeHHe, (PYHKIMOHAIBHYIO TI'PaMOTHOCTH,
YMEHUS  BOCIHPUHUMATh M KPUTHUYECKHM  aHAJIM3UPOBATh  MH(MOpMAIUIO,
MPEICTABICHHYIO B Pa3JIMYHBIX (hOpMaXx.

OOyueHue mareMaTHke AaéT BO3MOXKHOCTh pa3BHUBaTh y oOydarommuxcs ¢ 3I1P
TOYHYIO, pallMOHaJbHYI0 M HMH(OPMATUBHYIO pe€4b, YMEHHE OTOMparh Haubosee
MOJIXOAIINE S3BIKOBbIC, CUMBOJIMYECKUE, IpaUuecKre CpeacTBa JUIsl BbIPAKCHUS
CY’KJIE€HUI U HAJITHOTO UX MPEACTABICHMUS.

HeoOxoqumbIM KOMITOHEHTOM OOIEH KyJIbTyphl B COBPEMEHHOM TOJIKOBaHUU
ABIIIETCS  o0llee 3HAKOMCTBO C METOJaMM TMO3HAHUS  JIeWCTBUTEIBHOCTH,
IIPEICTABIICHHUE O MPEAMETE U METOAAX MAaTeMAaTUKH, UX OTIIMYUU OT METOAOB JIPYTUX
€CTECTBEHHBIX U TYMAaHUTAPHBIX HAayK, 00 OCOOCHHOCTSIX MPUMEHEHUSI MaTeMaTUKU
JUISL pellIeHUs] HAay4YHbIX WU TMPUKIAIHBIX 3aaad. Takum oOpa3oM, MareMaTruyeckoe
oOpa3zoBaHH€ BHOCUT CBOM BKJIaJl B (hopMupoBaHUe 0011IeH KyJbTYphl YEJIOBEKA.



W3yyeHne MareMaTUKU TakKe CIIOCOOCTBYET 3CTETHYECKOMY BOCIUTAHHIO
YeJIOBEKa, MOHMMAHMIO KpPAacoOThl M M3AIIECTBA MAaT€MAaTUYECKUX paCCyKICHUH,
BOCHPUSTHUIO TECOMETPUUECKHUX (OPM, YCBOCHHUIO UIEH CUMMETPHH.

[Iporpamma otpaxaeTr coaep:kaHue oOydeHHs npeamery «MaremaTuka» ¢
y4eTOM 0COOBIX 00pa3oBaTeNbHbIX MOTpeOHOCTEN oOyyaromuxcsa ¢ 311P. OBnanenue
y4eOHBIM TIpeaMeToM «MaTemMaThka» IMpeCTaBIsIeT OMPEICICHHYIO CII0KHOCTh IS
yuamuxcs ¢ 3IIP. V oOyuarommxcs ¢ 3[IP mambonee BhIpakeHBI OTCTaBAaHUS B
Pa3BUTUH CJIOBECHO-IOTUYECKUX (OPM MBIILIICHUS, TMOTOMY aOCTpaKTHbIE U
OTBJICYEHHBIE KAaTErOPUM UM TPYIHOAOCTYIHBI. B TOXe BpeMs IpHU CIEIUaTIbHOM
oOy4yeHMH oOydaromuecss MOTYT BBIIOJNHATH 3aJaHus 1o anroputMmy. OHH
BOCIIPUUMYHKBBI K MOMOIIM, MOTYT BBIIIOJIHUTH IEPEHOC HAa AHAJIOTUYHOE 3aJaHUE
YCBOEGHHOTO crnocoba pemieHus. CHIDKEHHE Pa3BUTHS MBICIUTENbHBIX OIEpauil u
3aMEJICHHOE CTaHOBJICHHE JIOTMYECKUX JCHCTBUWA IPUBOIAT K HEIOCTaTOYHOM
OCMBICJIEHHOCTH COBEpIIAEMbIX yYE€OHBIX NEHCTBHM. Y 0Oydaroniuxcsl 3aTpyIHEHBI
CUETHBIC BBIYMCIICHUS, MPOU3BOJUMBIE B yMe€. B MHCHbMEHHBIX BBIYHCIICHHUSX OHH
MOTYT MpPOIyCKaTh OJMH W3 MPOMEXKYTOUHbIX MaroB. IIpm pabore ¢ uynMCIOBBIMU
BBIPDOKCHUSIMH, BBIYMCICHHEM HX 3HAYEHUS MOTYT HE YAEp)KUBAaTh IMPAaBUJIbHBIN
nopsiiok aercteuid. [1pu ynpoienuu, npeodpa3zoBaHuu BelpakeHuid yyanuecs ¢ 3[1P
HE MOTYT CaMOCTOSITEJIbHO MPUHSTh PEIICHHE O IMOCJIEI0BATEIbHOCTH BBIIIOJHEHHS
nercTBuil. KOHKPETHOCTh MBIIIJICHHUS OCJHOXKHSET YCBOCHHS HABBIKA PEIICHUA
YPaBHEHUM, HEPaBEHCTB, CHCTEMBbl ypaBHEHHWA. MM MajoJOCTYNHO COBEpILICHUE
00paTUMBIX OTIEpaITUH.

Huzkuii  ypoBeHb pa3BUTHs  JIOTHYECKUX  ONEpaluid, HEAOCTATOYHAs
00OOILIEHHOCTh MBIIUICHUS 3aTPYAHSIOT H3yuyeHue TeMbl «DyHKIUM»: TpU
ornpeaeneHud (YHKIUOHAIBHOW 3aBUCUMOCTH, MPU ONUCAHUM Tpaduyeckon
CUTYAIlNH, UCTIONIB3YSI T€OMETPUUECKUH, anredpandeckuii, (yHKIIMOHATIBHBIN S3BIKH.
Hepeako yuaniuecss He BUIAT pa3HUIBI MEXKIY O0NACTbIO OomnpenenaeHuss QyHKIMU U
00JIaCThIO 3HAUYCHUH.

Pemenue 3amay cOnpsiKEeHO € TPYIHOCTSIMHU O(OpMIIEHUS KpPaTKOM 3allvCH,
MIPOBEICHUS aHAJIM3a YCIOBUS 3a[1a4M, BbIIECIEHUS cylnlecTBEeHHOTo0. O0yuaromuecs ¢
3IIP 3arpynHAIOTCS clenaTh YMO3AKIOYEHHE OT OOIIero K YacTHOMY, HEPEAKO
BBHIOMPAIOT HEpalMOHAIbHBIE CHOCOOBI  PEIICHHs, HWHOT/AA OTrPAaHUUYMBAIOTCS
MaHUIYJISIUSAMHU C YUCIIAMHU.

[Ipu wu3yueHun reomeTpuueckoro wmartepuana oOyuaromuecss ¢ 3[1P
CTJIKMBAIOTCA €  TPYAHOCTBIO  JIE€JIaTh  JIOTHYECKUE  BBIBOABI,  CTPOUTH
IIOCJIEIOBATEIbHBIE paccyk1eHHs. HenpouHble 3HaHUSI OCHOBHBIX TEOPEM I'€OMETPHH
OPUBOIUT K OIIMOKAaM B PEIIEHUH IeOMETpHUYecKHux 3aaad. OOyuarouiyecsi MOTyT
MOJIMEHUTH (POPMYJTy, HEPABUILHO MPUMEHUTH TeopeMy. K cepbe3HbiM omnbKkam B
pelmieHuy  3aJad  OPUBOMAT  HEJAOCTATOYHO  Pa3BUThIE  IPOCTPAHCTBEHHBIE
npeactaBieHus. UM C0KHO BBIIOJHUTB YEPTEXK K YCIOBUIO, B MUCbMEHHBIX paboTax
OHM HE MOTYT ITPUBECTU OOBICHEHHUE K YEPTEKY.

To4YHOCTB 3alIOMHHAHUS U BOCIIPOU3BEICHUS YUeOHOT0 MaTepHraia CHUYKEHbI 110
OpUYMHE CJa00CTHU MHECTUYECKOM JIESTeNIbHOCTH, CYXKEHUS O0ObeMa MaMsTH.
Oo6yuaromumest ¢ 3IIP tpebyercst Oosbliie BpEMEHU Ha 3aKpeIuieHHE Marepuarna,
aKTyaJln3alys 3HaHWW 110 ONOPE MPU BOCHPOU3BEICHHH.



Jl1s ipeoioneHyst TpyAHOCTEN B U3yUEHUH yueOHOro npeamera «MaremaTuka»
HeoOXxoaMMa — ajanrtanus. o0beMa U XapakTepa ydeOHOro MaTepuasia K
MO3HABATENbHBIM BO3MOXHOCTAM ywamuxcsi ¢ 3[IP. Cremyer ydeOHbI MaTepuan
MIPENOIHOCUTh HEOOJbIIMMHU HOPLUUAMH, YCIOXKHSASA €ro MOCTENEHHO, M3bICKUBATH
cnocoObl  ajanTalMi TPYIOHBIX  3aJaHUil, HEKOTOpblE TEMbl JaBaTh Kak
03HAKOMMUTEIIbHBIE; UCKIIFOYAaTh OTAEIbHBIE TPYAHBIE JOKA3aTEIbCTBA; TEOPETUYECKUI
MaTepUAl PEKOMEHJYETCA M3y4daTh B IIPOLECCE NPAKTHYECKOM IEATENIBHOCTH I10
pemieHuio  3agad.  OpraHudeckoe €AUMHCTBO IIPAKTHUYECKOM M YMCTBEHHOM
JESTEIbHOCTH y4YallluXcs Ha YpOKaX MAaTeMaTUKU CHOCOOCTBYIOT IPOYHOMY H
CO3HATEJIbHOMY YCBOCHHUIO 0a3MCHBIX MAaTEMATUYECKUX 3HAHUM U YMEHUH.

Hesan 1 3axa4u n3y4yenusi yueOHoro npeamera «MareMmaTuka»

[IpuopuTeTHBIMU 1EJISIMU O0yUEHHSI MaTeMaTHKe B 5—9 Kilaccax sBISIOTCS

* (hopMuUpOBaHHE IEHTPAIBHBIX MAaTeMATHYCCKUX IMOHATHN (YHMCII0, BEJIMUYUHA,
reomeTpuueckas  (urypa, nepeMeHHas, BEPOSITHOCT, byHKIHA),
00€eCIeynBaIOIIUX MPEEeMCTBEHHOCTh W TEPCHEKTUBHOCTh MAaTeMaTU4eCKOTO
obOpazoBanus ody4daromuxcs ¢ 3I1P;

* noaseaeHue ooydaronuxcs ¢ 3[1P Ha mroctynmHOM 1711 HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMaTUKU U OKPYKAIOIIIET0 MUPA, MIOHUMAaHUE MaTEMaTHUKHU KaK
4acTu 00IIeH KyJabTyphl YEJIOBEUECTRA,

" pa3BUTUE HUHTEIUICKTYaJbHBIX U TBOPYECKUX CIIOCOOHOCTEW OOYydYaronIuxcs C
311P, no3HaBarenbHON AKTUBHOCTH, UCCIEN0BATENBCKUX YMEHHUM, KPUTUIHOCTH
MBIIIUICHUS, UHTEpEca K U3YYEHUIO0 MaTEeMaTUKH,

* ¢opmupoBaHue (PYHKIHOHAIBHOW MaTeMaTU4YeCKONM TIPaMOTHOCTH. YMEHHS
pacmo3HaBaTh  TMPOSIBJICHUS  MAaT€MaTHYECKUX  IOHATHM, OOBEKTOB U
3aKOHOMEPHOCTEN B pealIbHbIX )KU3HEHHBIX CUTYallUsAX U MPU U3YUYECHHUH IPYTHUX
y4eOHBIX TMPEAMETOB, TPOSBICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH,
dbopMynupoBaTh WX Ha S3bIKE MAaTEMaTHMKU M CO3/1aBaTh MaTeMaTHYeCKue
MOJI€JIH, TPUMEHSITh OCBOEHHBIM MaTEeMaTUYECKUN amnmapar Uisl pEeLICHHS
MPAKTUKO-OPUEHTUPOBAHHBIX ~ 3aJad, MHTEPHPETUPOBATH U  OLIEHUBATh
MOJIYYEHHBIE PE3YJIBTATHI.

JlocTrxeHue dTUX 1ejeid 00ecrneuynBaeTCs pelieHueM CAeayOIuX 3a/1au:

» ¢opmupoBarh y oOydatomuxcsi ¢ 3[IP HaBbiku ydeOHO-TIO3HABATEIBLHOM
JEATEIbHOCTU: TUIAHUPOBAHUE palOThl, TMOUCK pAIMOHAIBHBIX TyTEH ee
BBITIOJTHEHUSI, OCYIIECTBIICHUS] CAMOKOHTPOJIS;

" CrOCOOCTBOBATh MHTEIUICKTYaJIbHOMY pa3BUTHIO, (OpMUpOBaTH KauecTBa,
HEOOXOIMMBIE YEJIOBEKY JIJIsl TIOJIHOIEHHOW KU3HU B COBPEMEHHOM OOIIECTRBE,
CBOMCTBEHHBIE MAT€MAaTUYECKOU JAESATEIbHOCTH. SICHOCTU M TOYHOCTH MBICIIH,
WHTYHIINH, IPOCTPAHCTBEHHBIX MPEJCTaBICHUHN, CHOCOOHOCTH K MPEOI0TICHUIO
TPYAHOCTEMN;

" (opMUpOBaTh KITIOYEBHIC KOMIIETCHIIMHM YYaIlIUXCS B paMKax MPEIMETHOM
obmnactu «Martemarrka u HHPOpMaTHKaY;

" pa3BUBATh MOHATUIHOE MbIlLUIEHHS oOydaronuxcs ¢ 311P;



" OCYUIECTBIISITh KOPPEKIHUIO MMO3HABATEIbHBIX IpolieccoB oOyuarommxcs ¢ 3I1P,
HEOOXOAMMBIX JUIsl OCBOCHHSI MPOTPAMMHOIO Marepuaja 1o Y4eOHOMY
IpEIMETY;

" [peaycMarpuBaTh BO3MOKHOCTH KOMIICHCAIIMH 00pa30BaTeIbHbIX 1e()UIIUTOB B
OCBOEHHUM MPEALIECTBYIOIIETO MPOrPAMMHOIO Marepuana y OOy4arolluxcsl C
3I1P u HEnOCTAaTKOB B UX MATEMAaTUYECKOM Pa3BUTHH,

" copmMupoBaTh YCTONYMBBIA HHTEPEC YUAITUXCS K IPEIMETY;

" BBISABJIATH U Pa3BUBATH MAaTeMaTUYECKUE U TBOPUECKHE CITIOCOOHOCTH.
OcHOBHBIC JTMHUU CONEpKaHUS Kypca MareMaTuku B 5-9 knaccax: «YHucna u

BBIUMCIICHHS», «AjreOpa» («AnreOpanueckre BBIPOKCHHUS», «YpaBHCHHUS W
HepaBeHCTBa»), «DyHkium», «leomerpus» («[comerpuueckue GUIYPHI M HUX
CBOMCTBa», «/3MepeHne reoOMeTpUIECKUX BETHUUH»), K BepOsSTHOCTD U CTaTHCTUKAY.
JlaHHbBIE IMHUYU Pa3BUBAIOTCS MapaJljIesIbHO, KaKJasi B COOTBETCTBUU C COOCTBEHHOM
JIOTUKOHM, OAHAKO HE HE3aBUCUMO OJHA OT JPYroid, a B TECHOM KOHTAaKTE U
B3auMojielicTBul. Kpome »3Toro, ux OOBEAMHSET JIOTMUECKAas COCTaBJISIOLIAS,
TPaJUIIMOHHO IPHUCYIIAas MATEMaTUKE U TPOHU3BIBAIOIIAS] BCE MATEMAaTUYECKUE Ky PChI
u copaepxarenbHble TuHUU. ChopMynupoBaHHoe B DefepaibHOM rOCyJapCTBEHHOM
00pa3oBaTeIbHOM CTaHAAPTE OCHOBHOTO 00IIEro o0pa3oBaHUs TPEOOBAHHE «YMETh
ONepUpOBATh MOHATUAMH: ONPEACIICHUE, aKCHOMa, TEOpEMa, I0Ka3aTeIbCTBO; YMEHHE
pacno3HaBaTh MCTHHHBIE M JIOXKHBIE BBICKA3bIBAHMS, NPUBOAUTH IPUMEPHl U
KOHTPIIPUMEPBI, CTPOUTH BBICKA3bIBAHUS U OTPULIAHUS BBICKa3bIBAHUI» OTHOCUTCS KO
BCEM Kypcam, a (popMHpOBaHHE JJIOTUYECKUX YMEHUMN paclpenesnseTcs o BCeM rogam
oOyudeHHUs Ha YPOBHE OCHOBHOTO OOIIET0 00pa30oBaHUsI.

Conepxanue oOpa3oBaHMsl, COOTBETCTBYIOIIEE IMPEIMETHBIM pe3yJabTaTaM
ocBoeHus1 denepanbHOM pabodeit mporpamMmsbl, pacipeaeaIEHHBIM M0 ToaM 00y4eHHS,
CTPYKTYPHUpPOBAaHO TakKUM 0Opa3oM, 4TOObI KO BCEM OCHOBHBIM, HMPHUHLHUIHAILHBIM
BollpocaM  oOydyaromuecss oOpamiaauch HEOJHOKPATHO, 4TOObl  OBJAJCHUE
MaTeMaTU4YeCKUMU MOHATHSIMU U HaBbIKAMU OCYIIECTBISJIIOCH MOCIEI0BATENbHO U
MOCTYMATEIbHO, C COOJIIOJIEHUEM MPUHIIMIA MPEEMCTBEHHOCTH, a HOBBIE 3HAHMS
BKJIFOUAJIUCh B OOIIYI0 CUCTEMY Mar€MaTUYECKUX MPEICTaBICHUN OOy4YarOMIMXCS C
3I1P, pacumpsist u ynnyosnss e€, oOpasysl MpOYHbIE MHOXKECTBEHHbIE CBsizH. OO0miue
LeJM U3y4YeHus yuyeOHoro npeamera «Martemaruka» npeacTaBieHbl B DenepanbHOM
paboueii mporpaMmme OCHOBHOTO 00IIIero o0pa3oBaHus.

Oco0enHocTH 0TOOPA M aJanTANMU Y4eOHOr0 MaTepuasa o MaTeMaTuKe

OOyuenue yueOHOMYy mpeaMeTry «MaremaTtuka» CTPOUTCS Ha CO3IaHUU
ONITUMAJIFHBIX YCIOBHIA TSI YCBOCHHSI MMPOTPAMMHOTO Marepuaia o0ydJarolniMucs ¢
3I1P. Bonpiioe BHUMaHHUE yAeseTcss 0TOOPY yueOHOro mMarepuajia B COOTBETCTBUU C
MNPUHILIMIIOM JOCTYIHOCTH IPHU COXpPaHEHUH 00Iero 0a30BOTr0 YpOBHS, KOTOPBIi
JOJDKEH IO COAEPKaHUI0 U 00beMy OBITh alalTUPOBAHHBIM Uit oOydatomuxcs ¢ 3[1P
B COOTBETCTBMHM C HMX OCOOBIMH 0Opa3oBarelbHbIMU TOTpeOHOCTIMU. Cremyer
oOnerynTh OBNaJeHHE MarepuanoMm oOydarommmucs c 3[IP mocpencTtBom ero
JETAIbHOTO OOBSICHEHHSI C CUCTEMAaTHYECKUM ITOBTOPOM, MHOTOKPAaTHOM TPEHUPOBKH



B TPUMEHCHHMM 3HAHWM, HWCIONB3ys NPUEMbl aKTyalu3aluu (BU3yalbHas OIopa,
aMsTKa).

denepanbHas mporpaMmma MpeyCMaTpuBaeT BHECEHUE HEKOTOPBIX U3MEHECHUI!
YMEHBbIIIEHUE O00bE€Ma TEOPETUUYECKUX CBEIACHUM, BHIHECEHHE OTACJIBbHBIX TEM WIIH
LEJIbIX Pa3/iesIOB B MaTepUaibl JJisi 0030pHOTO, 03HAKOMUTEIIBHOTO U3y4YECHUSI.

HN3menenust nporpammsl B 5-9 kiiaccax

MaremaTtuka B 5 u 6 kiaccax

B 03HaKOMUTENBbHOM IUIAHE PEKOMEHAYETCS H3y4yaThb CIEIYIOIINE TEMBI:
«Pumckas Hymepanus», «PaBHble ¢urype», «Humungp, konyc, map», «KyoO»,
«ITpssMoyronpHBIN mapauienenumnen», «Ilepemerienue Mo KOOPAUHATHOU MPSMOIM»,
«Moayap uunciaa», «UucioBble MPOMEXYTKH», «Macmrad» (M3ydaeTcss B Kypce
«["eorpadus»); «M300pakeHre reoMeTpruecKuX GUTyp Ha HEIMHOBAHHOW Oymare ¢
WCIIOJb30BAHUEM LHMPKYJsl, JIMHEWKH, YrOJbHUKA, TpaHcHopTupa», «J/[nuHa
OKpykHOCTH», «IInomane kpyra», «Ilapamiensasle npsameie», «llepnenauKyIsapHbIe
npsmbie», «OceBas W IEHTpajIbHasd CHMMETpUu» (HM3ydaeTcs B Kypce IeOMETpPHUH);
«becKkOHEYHbIE MEePUOIUYECKUE ACCATUYHBIE ApoOu. JlecsTuuHoe NPUOIMKEHUE
OOBIKHOBEHHOU JpoOM» (M3ydaercs B Kypce anreOpsi).

Crnenyer yMEHBIINTH KOJIMYECTBO YacCOB Ha CIEAYIOIIME TEMBI: «PelnieHue
Joruyecku 3amau», «JlnuHa otrpeska», «llIkane», «PacnpenenuTtenbHbld 3aKOH
YMHOXEHHUS», «3aluch IPOU3BEICHUS ¢ OyKBEHHBIMU MHOXKUTENIIMU», «[locTpoeHue
KOH(Urypamnuii U3 dacte NnpsMoi, OKpYKHOCTH Ha HEJIMHOBAHHOM M KIJIETYATOM
Oymare», «Jlemutenn u kpaTtHble. [IpusHaku aenumoctn», «HamOonpimmii oOuit
JICUTENIb U HauMeHbIlee odiee KpaTHoe. J[eTMMOCTh CyMMBI M TPOHM3BEIICHUS.
«IIpuBenenue ApodbM kK HOBOMY 3HAMEHaTeN0», « HaxoxaeHne 4acTH 1e0ro U 1eJI0ro
nmo ero vactu». «OKpyrieHue AECSITHUHBIX Jpobeii». «Pemenne 3amad mepedbopom
BCEX BO3MOXKHBIX BapuaHTOB». «CocTaBieHHe OyKBEHHBIX BBIPAKEHUN IO YCIOBUIO
3ajaur». BrICBOOOIUBIIIMECS YaChl MOKHO MCITOJIB30BAaTh HA TOBTOPECHHE (B HaYaje U
KOHIIE y4eOHOTro rojia), Ha M3y4YeHHe HauOoJiee TPYAHBIX M 3HAUMMBIX TeM: B V Kjacce
— Ha pellIeHUEe ypaBHEHU, IpUBEACHUE IPOOU K HOBOMY 3HAMEHATEII0, YMHOKEHUE U
JieJIeHUEe JEeCATUYHBIX JpoOei, m3mepenue yrioB, B VI kimacce — naeiicTtBus ¢
MOJIOKUTEIIbHBIMU U OTPULIATEIbHBIMU YUCIAMU, PEIICHUE YPABHEHUH, CI0KEHUE U
BBIYMTAHHE YHUCEJI, COACPKAIINX LEYIO0 U IPOOHYIO YacTh, HA YMHOXKEHUE U JIeJICHUE
OOBIKHOBEHHBIX JIPOOEH.

Aunredpa

B 03HaKOMUTEIIBHOM IUIAHE PEKOMEHAYETCS H3y4yaTh CICAYIOIIUE TEMBI.
«ppannoHanpHble uncia. JleiicTBuTenbHble yncia», « CpaBHEHHE ACHCTBUTEIIBHBIX
quces, apu@METHIYECKHE JCHCTBHS C JIEHCTBUTEIBHBIMU ynclaMu», «HaxoxnaeHue
MpUOJIMKEHHBIX 3HAYCHUN KBaJApaTHOTO KOpHsA», «Teopema Buera», «Pemenus
YPaBHEHHU TPETHEU U UETBEPTOM CTEIICHEN PA3I0KEHUEM HA MHOKUTENN», « DyHKIUS Y
=VX U ee rpadux», «IIorperrHOCTh M TOYHOCTh NPUOIMKEHHUs», «UeTHblE M
HeueTHble QyHKIUM», «DyHKIMA y=x"», «DyHKIMA y= ax?, ee rpadMK U CBOICTBA.
I'paduku Gynkuumii y= ax? + nu y=a(x-m)?, «YpaBHEHHUE ¢ ABYyMS IEPEMEHHBIMH H €0
rpaduk», «I'padudeckuii cnocod pemieHus CUCTEMbl ypaBHEHHI», «300paxkeHue
YJICHOB apu(METUYECKON U T€OMETPUUECKON MPOrpeccuii TOUKaMu Ha KOOPIMHATHOM
MJIOCKOCTH. JIMHEWHBIN U SKCITOHEHITUANIbHBIN pOCT. CII0KHbBIEC MPOLIEHTHI».



Cnenyer yMEHBIINTh KOJMYECTBO 4YacoB Ha u3yudeHue TeM: «DopmyisD»,
«JloKa3aTenbCTBO TOXKAECTB», «JIMHEWHOE ypaBHEHHE C JBYMs HEU3BECTHBIMU»,
«I'paduk MUHEWHOTO ypaBHEHHs C AByMs MepeMeHHbIMI», «['paduueckoe perenue
JMHENHBIX YPaBHEHUN U CHCTEM JIMHEWHBIX ypaBHEHUI», «CBOMCTBA KBaJIpaTUUHON
GyHKIAI.

BricBOOOIMBIIMECS Yachl PEKOMEHAYETCS MCHOJb30BaTh. JJIA  JIydIlel
npopaboTku Hambosee BaXKHBIX TeM Kypca: «Pemenue ypaBHeHwmit», «Pemenue
CHUCTEeM ypaBHEHMIT», «COBMECTHBIE ACHCTBUS ¢ ApoOsmu», «IIprumMeHeHne CBOMCTB
apu(pMETHYCCKOTO KBAJPaTHOTO KOPHS», Ha IIOBTOPCHHE, pCIICHHE 3ajad,
npeoOpa3oBaHue BBIPAXKEHM, a TAK)KE HA 3aKpEIVIEHUE U3YUEHHOTO MaTepuaia.

I'eomeTpus

Crnenyer OCHOBHOE BHHMAHME YIEIUTh MPAKTUYECKON HAIPABICHHOCTU KypcCa,
UCKJIIIOYMB M YNPOCTUB HAMOOJEE CIOXKHBIA JJii BOCIPHUATHS TEOPETUUECKHI
Marepuan. Ha ypokax reomeTpun HEOOXOAUMO MAaKCHMAJIBbHO HCIOJb30BaTh
HarJsiiHble cpeicTBa OOyueHus, OOJIbllIe MNPOBOJUTH MPAKTHUYECKUX pPaboT C
yYalluMHKCs, pemath 3a1aud. CTpOUTh pellieHre 3a1a4 Py MOCTOSHHOM 00OpalleHuu
K HarJBITHOCTH — PUCYHKAM U YEPTEKAM.

O3HaKOMHUTENBHO JaThb TeMbL: «TeopemMbl W JI0Ka3aTEIbCTBO. AKCHOMBDY,
«JlokazarenbCTBO  OT  MNPOTUBHOrO», «CynIeCTBOBAaHME W E€IUHCTBEHHOCTH
MIEPIICHINKYJISIpA K NpAMOW», «Meros reoMeTpudecKkux Mecr», «Meros yIBOeHUs
Menuansl», «Teopema Paneca U TeopeMa O IPONOPLHUOHAIBHBIX OTpe3Kax», «LleHtp
Macc TpeyrojbHUKa», «/3MeHeHNe TPUrOHOMETPUUYECKUX (DYHKLINN PU BO3paCTaHUU
yria», «®opMynbsl IS paguyCcoB BIMCAaHHBIX M OIMCAaHHBIX OKPYXKHOCTEU
MPaBUJIBHBIX MHOTOYT'OJIBHUKOB», «YpaBHEHUE NpsAMOi», «JIBukenue», «CBoilcTBa
IBIKEHUA», «Teopema 0 IpoOU3BEACHUN OTPE3KOB XOPJ, TEOPEMBI O NPOU3BEACHUN
OTPE3KOB CEKYIIUX, TEOPEMA O KBaJpaTe KacaTeJIbHOW.

Crenyer yMEHBIINTh KOJIMYECTBO YacOB HAa M3ydeHHE TeM: «CHMMETpUYHBIE
¢urypsl. OCHOBHBIE CBOWCTBA OCEBOM CUMMETpUn», «LleHTpanbHass CUMMETpHUS»,
«ITapannenbusiii nepenoc», «IloBopor», «lIpeoOpa3zoBanue noaodus. IlomoOue
COOTBETCTBEHHBIX JJIEMEHTOB», «OCHOBHBIE 33Ja4M HA MOCTPOCHHE C TMOMOILIBIO
HUAPKYJIA W JIMHEHMKW», <«JleKapTOBBl KOOPAMHATBI Ha IUIOCKOCTW», «Pemenue
TpEYroJbHUKOBY, «[logobue dpuryp».

BricBOOOIMBIIIMECS YaChl HCTIOIB30BATh HA PEIICHHE 3aa4 U TIOBTOPEHHUE.

BeposiTHOCTB M CTATUCTHKA

B cBsizu ¢ TeMm, 4TO JaHHBIA KypC BBI3BIBAET HAMOOJBIINE CIOKHOCTH MJIS
oOyuatomuxcst ¢ 3[IP, cBs3aHHBIE CO CHUXEHHBIM YPOBHEM pPa3BUTHS CIOBECHO-
JIOTUYECKOTO MBIIIJICHHS], €r0 M3yYeHHUe JTOJDKHO CTPOUTHCS Ha 0a30BOM ypOBHE M
JNOCTYITHOM I Y4YE€HHKOB MaTtepuasie. OCHOBHOE BHUMAHHUE CIEIYET YIEIHTh
paszmenaM, CBSA3AaHHBIMH C IIOBTOPEHMEM IIPOMAEHHOTO MATEPHUANA, YBEIWYUTH
KOJIMYECTBO YIPAKHEHUM U 3aJaHUM, CBSI3aHHBIX C IIPAKTUYECKOM IESITEIBHOCTBIO
o0yyJarommxcs.

Heobxoaumo mnepecMoTpeTh COAEpKaHHE TEOPETUYECKOro MaTepuaia |
XapaKTEP €ro M3JI0KECHMs. TEOPETHYECKHM Marepuan IPENoJHOCUTh B IPOLECCE
pelieHus 3a7a4 M BBINOJIHEHUS 3aJaHU HaIJISAHO-IIPAKTUYECKOIO XapakTepa, He



TpeOOBaTh BBIBOJA M 3AIIOMHHAHMS CIIOKHBIX (POPMYJI, PEIICHUS HECTAHIApTHBIX,
TPYIOEMKHX 3a/laHuil. Psi1 TeM ciaeayer uzydaTh B 03HAKOMUTEIBHOM ILIAHE.

®denepanpHas MporpaMMa MPEJOCTaBISIET aBTOPY padouyeld MporpaMMbl
CBOOOMY B pacrmpeiefiecHNH MaTepuaia 1o 4eTBepTsaM (Tpumectpam). Pacnipenenenue
BPEMEHH Ha U3yYEHHE TEM B T€UCHHE YUEOHOTO Tojla CAMOCTOSITEIFHO OIpeaeseTCs
o0pa30BaTeNbHON OpraHu3anrei 1 3aBUCUT OT OCOOCHHOCTEH TPYMIBI 00yUYaOIXCs
¢ 3P u ux ocoObIx 00pa30BaTEIHHBIX MOTPEOHOCTEH.

Ilpumepubie BuabI JeaTedabHOCTH oOy4daromuxcs ¢ 3IIP, oOyciioBieHHbIE
0co0bLIMH  0o0pa3oBaTeIbHBIMH  NOTPeOHOCTAMHM W o0ecrmeyMBaKIe
OCMBICJIEHHOE OCBOEHHE COIeP:KaAaHNU 00Pa30BaHus 1O npeaMeTy «MartemaTuka»

Conepxanve BUAOB JesTenbHOCTH oOywaromumxcst ¢ 3IIP ompenensercss ux
0COOBIMU 00pa30BaTEIbHBIMU MOTPEOHOCTAMU. [IoMUMO MIMPOKO HUCHOJIb3YEMBIX B
OAOIT OO0 obmux 15 BceX 00y4arouXxcs BUAOB ACATEIBHOCTU CIEIYET YCUIUTh
BUJIBI JICSITEILHOCTH ClieliM(UYHbIE SISl TAHHOW KaTeropuu JAeTel, 0OecreurnBarome
OCMBICJIEHHOE OCBOCHHE COJEp)KaHUS O0pa3oBaHUA [0 NPEIMETY. YCUICHHE
MPEAMETHO-TIPAKTUYECKON JEATEIbHOCTH C AKTUBU3ALMEH CEHCOPHBIX CHCTEM,;
YepeAOBaHUE BHUJOB JEATEIIBHOCTH, 3aJICUCTBYIOIIUX pPA3JIMYHbIE CEHCOPHBIC
CHUCTEMBbI; OCBOEHHUE MaTepuaja ¢ ONOpPOM Ha aJrOPUTM; «IIOIIATOBOCTh» B U3yUEHUU
MaTepHalia; HCII0JIb30BaHUE JOMOJHUTEIBHON BU3YyaIbHOM OTIOPHI (CXEMBI, I1a0JIOHBI,
OINOpPHBIC TAOJIMIIBI); PEUEBOM OTYET O MPOIECCe M Pe3ysbTaTe ACSTEIbHOCTH,
BBITIOJIHEHHUE CICIMAIBLHBIX 3aJaHUi, 00ECIEUHBAIOIINX KOPPEKIMIO PETYIISIUHA
y4eOHO-TI03HABATENLHOM JIESITEIIBHOCTH U KOHTPOJIb COOCTBEHHOTO PE3yibTaTa.

denepaibHas TEeMaTUYECKass U TEPMUHOJOTHYECKAs JIEKCHMKA COOTBETCTBYET
OAOIT O0O0.

Jns oOyuvaromuxcst ¢ 3IIP cyliecTBeHHbIM SIBISIOTCS MPUEMBI padOThI €
JIEKCUYECKUM MaTepuajioM Mo mnpeaMery. [lpoBoauTcs cnenuanbHas padoTa Mo
BBEJICHUIO B AKTUBHBIMA CJIOBaph OOYYAIONIMXCS COOTBETCTBYIOIIEH TEPMUHOJIOTHUHU.
N3ydaemblie TEpMUHBI BBOASTCS Ha MOJIUCEHCOPHON OCHOBE, 00s13aTe/ibHA BU3yaJIbHAS
MOJIJIEPKKA, aITOPUTMBI pa0OTHI C OTNIPEICTICHUEM, OTTIOPHBIE CXEMBI JIJISl aKTYyalTu3aIuu
TEPMHHOJIOTUH.

Mecto yueOHOro npeamera «MareMaTHKa» B y4eOHOM ILJIaHe

B cootBerctBUuM ¢ denmepanbHBIM TOCYIApCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJApPTOM OCHOBHOTO 001mIero oOpa3oBaHMs ydeOHBIN mpeaMmeT «MaremaTuka»
BXOJUT B TIpeAMETHYIO oOnacth «MartemaTtnka u WHGOpPMATHKa» U SBISCTCS
oOsi3aTenbHBIM Uil u3ydeHus. B 5-9 kmaccax ydeGHbI mpenmer «MaremaTuka»
TPaJAUIIMOHHO M3y4YaeTcs B paMKaxX CJIEIyIONUX y4eOHBIX KypcoB: B 5-6 kiaccax —
Kypca «Marematuka», B 7-9 Kiaccax — KypcoB «Aurebpa» (BKJIrOYas 3JEMCHTHI
CTaTUCTHKH M TEOpUH BeposTHocTe#) m «I'eomerpus». Hacrosieit mporpamMmoit
BBOJIUTCSI CAMOCTOSITEIIbHBIN YU4eOHBIN Kypc «BeposITHOCTh U CTaTUCTUKAY.

OO11ee YUCIIO YacoB, PEKOMEHIOBAHHBIX JIJIS M3yUYCHHsI MaTeMaTuku (Oa30BbIit
ypOBEHb) Ha YPOBHE OCHOBHOI'O 0011ero oopasosanus, — 952 yaca: B 5 kiacce — 170



yacoB (5 yacoB B Heziento), B 6 kiacce — 170 gacos (5 yacoB B Heneo), B 7 Kiacce —
204 gaca (6 gacoB B Henemo), B 8 kimacce — 204 yaca (6 yacoB B Hezeno), B 9 Kimacce
— 204 gaca (6 yacoB B HEJCIIO).

IInanupyembie pe3yibTaThl 0CBOEHHS Y4eOHOro npeamera «Maremaruka»
HAa YPOBHE OCHOBHOI'0 00111ero 00pa30BaHus

W3ydyeHne wmareMaTMKd Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHHA
HaMpaBJCHO Ha JOCTHWXKEeHHE oOydarommmMucs ¢ 311P TMYHOCTHBIX, METanpeIMETHBIX
U MIPEAMETHBIX 00pa30BaTeIbHbIX PE3YJAbTaTOB OCBOEHUS YUEOHOTO MPEAMETA.

JInyHOCTHBIE pe3yabTarbl OCBOCHUS IIPOrpamMMbl  II0  MaTeMaTHKe
XapaKTEPU3YIOTCS:

NATPHOTHYECKOE BOCTIMTAHME:

IIPOSIBIIECHUEM MHTEPECA K MPOLIJIOMY Y HACTOAIIEMY POCCUMCKON MATEMaTHKH,
LIEHHOCTHBIM OTHOLLIEHUEM K JTOCTHKCHUSAM POCCHUMCKMX MATEMATHKOB U POCCUKCKON
MaTeMaTHYeCKOM IIKOJIbI, K MCIIOJb30BAHUIO 3THX JOCTUKEHUM B JPYrUX HayKax H
MPUKIAIHBIX cepax;

rpaxAaHCKOe U JYXOBHO-HPABCTBEHHOE BOCIIMTAHME

TOTOBHOCTBIO K BBIIIOJIHEHUIO O0S3aHHOCTEW IpakJIaHWHA U pealn3alud €ro
MpaB, MPEACTABICHUEM O MAaTEMaTHUYECKUX OCHOBAX ()yHKIMOHUPOBAHMS PA3TUUHBIX
CTPYKTYp, SIBIICHHW, MPOUENYyp TPaXKITAHCKOTO oOmecTBa (Hampumep, BBIOOPHI,
OIPOCHI), TOTOBHOCTBIO K OOCYXICHHIO O3THYECKHX MpoOJIeM, CBSA3aHHBIX C
IIPAKTUYECKUM IIPUMEHEHHEM JOCTHKEHUI HayKH, OCO3HAHUEM BaKHOCTH MOPAJIBHO-
ATUYECKHUX IPUHIIUIIOB B IESITEIIBHOCTH YUYEHOTO;

TPY10BO€ BOCIIUTAHHUE!

YCTAaHOBKOW Ha AakKkTMBHOE Y4YacTHE€ B PEIICHHH NPaKTUYECKHX 3a]ad
MaTeMaTU4eCKON HalpaBI€HHOCTH, OCO3HAHUEM Ba)XHOCTH MaTeMaTH4eCKOIo
oOpa3oBaHUsd Ha MPOTSHKEHUHM BCEW JKU3HU [JIs YCHEIIHOM MpoQeccroHanbHOM
NESATENbHOCTH W PAa3BUTHEM HEOOXOIHUMBIX YMEHHH, OCO3HaHHBIM BBIOOPOM H
MOCTPOCHUEM HHIMBUAYATbHOW TPACKTOPUM OOpPAa30BAHMS U KUZHEHHBIX IJIAHOB C
Y4ETOM JIMYHBIX HUHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTEH;

3CTETHYECKOE BOCIIUTAHME:

CIOCOOHOCTBIO K  AMOIMOHAIBHOMY M  3CTETHUYECKOMY  BOCHPHUSTHIO
MaTeMaTH4ecKuXx OOBEKTOB, 3a/Jay, pELIEHUH, pacCyXIACHUH, YMEHUIO BHUACTbH
MaTeMaTH4ECKNE 3aKOHOMEPHOCTH B UCKYCCTBE;

LHEHHOCTH HAYYHOI'0 NMO3HAHMA:

OpUEHTaUMed B JCATENIBHOCTH HAa COBPEMEHHYKD CHUCTEMY HAay4HbBIX
NpeICTaBiICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHs YEJIOBEKa, MPUPOABI U
oOmiecTBa, MOHMMAHHWEM MaTeMaTHYeCKOM HaykKu Kak c¢epbl 4eIOBeYeCKOU
NEeSATENbHOCTH, 3TAlOB €€ pa3BUTHS W 3HAUMMOCTH Ui Pa3BUTHUS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MaTeMarHMKd M MaTeMaruyecKod KyJIbTypod KakK CpeICTBOM
MO3HAHMUSI MHUpPA, OBJAJECHUEM TNPOCTEUIIMMHU HaBbIKAMU HCCIEAOBATEIbCKOM
NEATEIbHOCTH;

¢pusnyeckoe BocnuTaHue, (POPMHPOBAHUE KYJIBTYPbI 310POBbA M
IMOLMOHAJILHOIO 0JIArONMOIY YU



TOTOBHOCTBHIO MPUMEHSATh MaTeMaTMuyeCKUe 3HaHMUS B MHTEpPECAaxX CBOETrO
370POBBS, BEACHHS 3I0pPOBOT0 00pa3a )U3HH (30pOBOE MUTAaHNE, COATAHCHPOBAHHBIH
pSKMM  3aHATHH W OTHObIXa, peryaspHas  (Qu3uveckas  aKTHBHOCTH),
c(hOpPMHPOBAHHOCTHIO HABBIKA PEQIICKCHH, MPU3HAHUEM CBOETO TpaBa Ha OITHOKY H
TaKOTO K€ MpaBa APyroro 4eI0BeKa,

IKOJIOTHYECKOe BOCTIUTAHUE:

OpHEHTAallUeH Ha MPUMEHEHUE MaTeMaTHICCKUX 3HAHWM TSI PEIICHUS 3a7ad B
00J1aCTH COXPAHHOCTH OKPYKAIOILIEH Cpebl, IJITAHUPOBAHUS MTOCTYIIKOB U OIEHKH MX
BO3MOXKHBIX TOCIEACTBUN JIsI OKPY’)KAIOIIEW Ccpeibl, OCO3HAaHUEM TII00aIbHOTO
XapakTepa HKOJOTUYECKUX MPOOIEM U MyTel UX peleHus;

ajanTanus K M3MeHSIOIUMCS YCJI0BUSIM COIIUAIBHOI U PUPOIHOI Cpe/bl:

TOTOBHOCTBHIO K JCHCTBUSM B YCJIOBHSIX HEOIPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JeATEIHbHOCTh, B TOM YHUCIE
YMEHHUE YUUTHCS y APYTHX JIIOACH, TPHOOPETaTh B COBMECTHOU JIEATEILHOCTH HOBBIE
3HAHWS, HABBIKWA U KOMIIETEHIIUN U3 OMbITa IPYTHX,

HEOOXOMMMOCThIO B  (OPMHUPOBAaHWUU HOBBIX 3HAaHWHW, B TOM YHCIE
dbopMyIUpOBaTh WJIEH, MOHATHS, THIOTE3bI 00 00BEKTAaX W SBICHUSAX, B TOM YHUCIIC
paHee HE W3BECTHBIX, OCO3HaBaTh JACGUIMTHI COOCTBEHHBIX 3HAHUU U
KOMIICTCHTHOCTEH, IMJIAaHUPOBATh CBOE PA3BHUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYyallUi0, BOCIPUHUMATh
CTPECCOBYIO CHUTyallUlI0 KaK BBI30B, TpeOyIOUUd KOHTPMEp, KOPPEKTUPOBAThH
MpUHUMAEMbIE pEIICHUs] W JACUCTBUSA, (DOPMYIHpPOBAaThH W OIEHUBATH PHUCKU H
MOCJeNCTBUS, OPMUPOBATH OTIBIT.

MertanpeaMeTHbIe pe3yJIbTaThl:

B pesynsrate ocBOeHHSI MpOrpaMMbl MO MaTeMaTHKE Ha YPOBHE OCHOBHOTO
obOmero obOpasoBanusi 'y oOyuatomerocs ¢ 3[IP  OyayT cdopmupoBaHbI
MeTaIpeaMETHBIC PE3yIbTaThl, XapaKTePU3YIOIMNECs OBJIAJCHHEM YHUBEPCATbHBIMU
MMO3HABATEILHBIMU JICUCTBUSAMH, YHUBEPCATLHBIMU KOMMYHHUKATUBHBIMH JEHCTBUSMH
1 YHUBEPCAIBHBIMU PETYIATUBHBIMH JICHCTBUSIMH.

OBnanenue YHHBEPCATbHBIMHU y4eOHBIMU NMO3HABATEJIbLHBIMH
NefiCTBUSMH

yCTaHaBJIWBATh  MPUYUHHO-CICJICTBEHHBIE CBSI3M B XOJI¢  YCBOCHUSA
MaTeMaTHYeCKOTo MaTepuara,

BBISIBIIATH JACQUIIMT JTaHHBIX, HEOOXOJAMMBIX [JIsi PENICHUS TMOCTaBICHHON
3a/auu;

C TIOMOIIBIO YUUTENSl BBIOMpATH CIOCOO pEeIIeHWs MaTeMaTUYeCKOW 3ajlauu
(cpaBHHMBATh BO3MOYHBIC BAPUAHTHI PCILICHHS);

OPUMEHSATh W TNPeoOpa3oBhIBATh 3HAKM M CUMBOJBI B XOJE pPEIICHUS
MaTeMaTUYeCKUX 3a/1ad;

yCTaHABJIWBATh HCKOMOE W JTAHHOE TP PEIICHUN MaTeMaTHISCKOM 3a/1auH,

MOHUMAaTh M WHTEPIPETHPOBATh WH(GOPMAIMIO PA3IMYHBIX BHIOB W (opm
MIPEICTABIICHHUS,

WLTIOCTPUPOBATH PelllaeMble 3a/1auu TpaduueCKUMH CXeMaMH;

3¢ (HEeKTUBHO 3alIOMUHATH U CUCTEMATU3UPOBATH HH(OPMAIIHIO.



MIOHUMAaTh U UCTIOJIB30BaTh MATEMATUYCCKHE CPEIICTBA HAIATHOCTH (rpaduKy,
JAMarpaMMbl, TaOJMIBI, CXEMBl W Jp.) IS WUTIOCTPAllMM, WHTEPIPETAIINH,
apryMEHTalH.

OBjaieHne  yHMBEPCAJIbBHBIMH  yY4eOHbBIMM  KOMMYHUKATHBHBIMHU
AeCTBUSIMM:

OpraHU30BbIBATh Y4YEOHOE COTPYAHUYECTBO U COBMECTHYIO NIE€ATEIBHOCTH C
YUYUTEIEM U CBEPCTHUKAMM B IIPOLIECCE PEIICHUS 3a1a4;

B3aUMOJICMCTBOBATh U HAXOJIUTh OOIINE CIIOCOOBI pabOThHI; paboTaTh B TPyIIIE:
HaXOJuTh OOIllee pelIeHHe U pa3peniaTh KOH(GIUMKTHI HAa OCHOBE COTIJIACOBAaHUS
NO3UIMI U yUETa UHTEPECOB,; CIylIaTh MapTHEPA; POPMYIUPOBAThH, APTyMEHTUPOBATD
U OTCTauBaTh CBOE MHEHMUE;

MPOTHO3UPOBATh BO3HUKHOBEHUE KOH(MIUKTOB TMPU HAIMYMUU PA3HBIX TOYEK
3peHusl U pas3peuiaTb KOH(DJIUKTBI Ha OCHOBE Y4Y€Ta MHTEPECOB U IMO3ULMUH BCeEX
YYaCTHHKOB,

apryMEHTHUPOBAaTh CBOK ITO3HMIMI0O W KOOPAMHUPOBATH €€ C MO3ULUAMH
NapTHEPOB B COTPYIHHUYECTBE NPHU BbIPAOOTKE OOIIEro pElIeHHUs B COBMECTHOM
NEATEIbHOCTH;

BBIIIOJIHATh CBOIO 4acThb palOThl, JAOCTUraTh KAaYECTBEHHOI'O pe3yJibTara u
KOOPAMHUPOBATH CBOM JIEUCTBHUS C IPYTUMU WICHAMU KOMaHbI;

OLICHMBATh KaY€CTBO CBOETO BKJIaJa B OOIIUI TPOIYKT.

OBJaieHne YHMBEPCAJIbHBIMYU YUeOHBIMH PEryJIATUBHBIMHU ACHCTBUSIMH

CTaBUTbH 1I€NM, BHIOMPATh U CO3/1aBaTh QJITOPUTMBI JUISI PEIICHUS YYEOHBIX
MaTeMaTHYECKUX MpooIIeM,

IJIAHUPOBATh M OCYIUECTBIISITh JI€SITENIbHOCTh, HANPABICHHYIO HA PEIICHUE
3a/1a4 UCCIIEI0BATENIbCKOIO XapakTepa.

dbopMmynupoBaTh W yAEpKUBATh Yy4EeOHYIO 3ajady, COCTaBISTh IUIAH W
MMOCIEA0BAaTEIbHOCTD JICUCTBUIA,

OCYUIECTBJISATH KOHTPOJIb IO 00pa3iy U BHOCUTh HEOOXOUMbIE KOPPEKTHUBHI;

KOHTPOJMPOBaTh MPOLECC MW  pe3ysibraT y4yeOHOH  MaTeMaTUYecKOH
NEATEIbHOCTH;

aJIeKBATHO OLICHUBATh MPABUJIBHOCTD UJIM OLUMOOYHOCTH BBIMOJHEHUS yUeOHOM
3a/1auu, €€ 0ObEKTUBHYIO TPYAHOCTb U COOCTBEHHBIE BO3MOKHOCTH €€ pelleHUS;

CIMYaTh CHOCOO JNEUCTBUS M €ro Pe3yibTaT C 3aJlaHHBIM 3TAJIOHOM C IIEJIbIO
OoOHapyXEHHs OTKJIOHEHUN U OTJIMYUH OT 3TAJIOHA.

NpEeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH MPHU PELICHUU yueOHOU
3aja4H;

MOHUMATh MPUYUHBI, IO KOTOPBIM HE ObUT JOCTUTHYT TPEOYeMbI pe3yibTaT
JESITeIbHOCTH, ONpPEAEATh MO3UTUBHBbIC M3MEHEHHsS W HamlpaBlieHUs, TpeOyrolue
JTadbHEUIIIeH paboThI;

peryiaupoBaTh Coco0 BBIPAXKEHUSI YMOIIUH.

[IpenmeTHbIe pe3yabTaThl OCBOCHUS MPOrPAMMBI 10 MATEMATUKE MTPEACTABICHBI
o rogaM oOydeHHsI B paMKaxX OTAENbHBIX y4eOHBIX KypcOB: B 9—6 Kiaccax — Kypca
«MaremaTtuka», B /-9 kiaccax — KypcoB «Ainreopa», «['eomerpus», «BeposTHOCTh U
CTaTUCTUKA».



OEJIEPAJIBHAA PABOYA ITPOTPAMMA YVUHEBHOI'O KYPCA
«MATEMATUKA». 5-6 KJIACCHI

Henau n3yyeHusi yueOHOro Kypca

[IpropuTETHBIMU LIETIMH OOYUYEHUS MaTeMaTHUKe B 5—06 Kitaccax sIBJISFOTCS:

" Mpojo/KeHHe (POPMHPOBAHMS OCHOBHBIX MaTeMaTHUYECKHMX IMOHSATHH (4YHCIIO,
BEJIMYMHA, TeOMeTpuuecKas ¢Gurypa), o0eCIeUHBAIOIINX MPEEMCTBEHHOCTh U
MEePCIIEKTUBHOCTh MaTeMaTHYECKOTO 00pa30BaHus 00yUYarOIINXCS;

" pa3BUTHE HMHTEIUICKTYaJbHBIX W TBOPYECKUX CIIOCOOHOCTEH OOydaronuxcs C
3I1P, mo3HaBareIbHONM aKTMBHOCTHU, MCCIIEIOBATEILCKUX YMEHUM, UHTEpeca K
M3YUYEHUIO MaTEMaTUKH,

* nonBeneHue odyyaromuxcs ¢ 3[1P Ha 1ocTynmHOM AJ1s1 HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMaTUKHU U OKPYXKaIOIIIEro MUpa,

* ¢opmupoBaHue (PYHKIHOHAIBHOW MareMarH4ecKoil T'PaMOTHOCTH. YMEHHS
pacrio3HaBaTh MaTeMaTUYECKUe OOBEKThI B PEaJIbHBIX KU3HEHHBIX CUTYaIUSIX,
MPUMEHAITh OCBOCHHBIE YMEHUS JJIsI PEIICHUS MPAKTUKO-OPUEHTHUPOBAHHBIX
3a7a4, WHTEPIPETUPOBATh MOJYYEHHBIE PE3yJNbTaThl W OILICHHWBAaTb WX Ha
COOTBETCTBUE MPAKTUYECKONU CUTYaIlUHU.

OcHOBHBIC JUHUM COACPKAHUS Kypca MaTeMaTuku B 5-6 kimaccax -—
apudMeTHIECKas U reoMeTpruuecKas, KOTOpble pa3BUBAIOTCS MapajuIeNIbHO, KaKaas B
COOTBETCTBHH C COOCTBEHHOM JIOTUKOM, OJTHAKO, HE HE3aBUCHUMO OJHa OT JIPYroH, a B
TECHOM KOHTAaKTE€ W B3aMMOJEHCTBUHU. Takke B Kypce€ IMPOUCXOJIUT 3HAKOMCTBO C
AJIEMEHTAMU anreOphl U ONMUCATEIPHON CTaTUCTUKH.

N3ydenne apudmernueckoro marepuaia HauMHAETCA CO CHCTEMaTH3allud U
pPa3BUTHUS 3HAHUW O HATYpaJbHBIX UYHMCIIAX, MOJYYEHHBIX B HayaiabHOM Imikose. [Ipu
TOM COBEPIICHCTBOBAHUE BBIYUCIUTEIBLHON TEXHUKU W (HOPMUPOBAHHE HOBBIX
TEOPETUYECKUX 3HAHWUU COYETAETCS C Pa3BUTUEM BBIUUCIUTEIBHOW KYJIbTYpPHI, B
YaCTHOCTU C OOyYEHUEM MPOCTEHIIUM MPUEMAM MPUKUJKU U OLEHKU PE3yIbTAaTOB
BBIYHMCIICHHN. V3ydeHne HaTypatbHBIX YHCEeT MPOI0IIKACTCS B 6 KiTacce 3HAKOMCTBOM
C HayaJIbHBIMU MOHSTUAMHU TEOPUH JICTTMMOCTH.

Jpyroii KpymHbIil 00K B COlEepKaHUU apUPMETHIECKON TUHUU — ITO JIPOOH.
Hauano u3ydennsi 0OBIKHOBEHHBIX U JIECITHYHBIX APOOEH OTHECEHO K 5 Kiaccy. ITo
IIEPBBIA 3Tall B OCBOCHHH JpoOeH, Korjaa MpOHUCXOJUT 3HAKOMCTBO C OCHOBHBIMHU
UJeSIMH, TOHATHSAMH TeMbl. [Ipm 3TOM paccMOTpeHHE OOBIKHOBEHHBIX ApoOeh B
MOJIHOM 00BEME MPEIIECTBYET U3YUEHHUIO JECATUUHBIX Ipo0eH, uTo 1eiaecoo0pa3Ho
C TOYKHU 3PEHMS JOTUKU W3JI0KECHUS YHMCIOBOW JIMHWM, KOrJa MpaBuja JCUCTBUU C
JNECATUYHBIMU JIPOOSIMU  MOXXHO OOOCHOBAaTh YK€ H3BECTHBIMH aJITOPUTMaMHU
BBITIOJTHEHUSI IGUCTBUN C OOBIKHOBEHHBIMU APOOSMH. 3HAKOMCTBO C JIECATUYHBIMU
IpOOSIMU PACHIUPUT BO3MOXKHOCTH JIJIs TIOHUMaHUS OOYYalOIUMUCS MPUKIATHOTO
MIPUMEHEHUS HOBOM 3alKCH MPU U3YUYCHUH JPYTUX MPEAMETOB U MPU MPAKTUIECKOM
ucnojs3oBaHud. K 6 kimaccy OTHeCEH BTOpOM H3Tam B M3y4YeHUH JpoOeH, rie
IMPOUCXOJIUT COBEPIIEHCTBOBAHUE HABBIKOB CPAaBHEHHUS U MpeoOpa3oBaHUs APoOeH,
OCBOEHHE HOBBIX BHIYUCIUTEIbHBIX aJITOPUTMOB, OTTAYMBAHUE TEXHUKU BHIYUCIICHUH,
B TOM YHCJIC 3HAUYCHUW BBIPAKEHUM, COMECPKAIIMNX U OOBIKHOBEHHBIE, M IECATUYHBIC



ApoOH, YCTAHOBJIEHUE CBA3EH MEXI1y HUMH, PACCMOTPEHUE IPUEMOB PELLIEHUS 3a]1a4
Ha poOu. B Hauane 6 kjacca MpoUCXOIUT 3HAKOMCTBO C TIOHSTHEM MPOLIEHTA.

Oco0eHHOCTHIO U3YUEHHUS MOJTOKUTEIBHBIX U OTPUIATEIBHBIX YHCEIT SIBIIACTCA
TO, YTO OHU TAK)KE€ MOTYT PacCMaTPUBATHCS B HECKOJIBKO ATarnoB. B 6 kiacce B Hauase
n3y4eHUs TeMbl «Il10JI0KUTENbHBIE U OTPULIATENBHBIE YUCIIA» BBIAEIACTCS MOATEMA
«llenpie ymcna», B paMKax KOTOPOW 3HAKOMCTBO C OTPHULATEIBHBIMU YHUCIAMU H
JNEUCTBUSAMU C TOJIOKUTEIBHBIMA W OTPUUATEIBHBIMM YHCIAMH IPOUCXOIUT Ha
OCHOBE COJEPKATEIBHOTO INOAXO0JA. OJTO IO3BOJSET Ha JOCTYIHOM YPOBHE
[IO3HAKOMHTH yYAIUXCS PAKTUYECKU CO BCEMH OCHOBHBIMM ITOHATUSIMU TEMBI, B TOM
qycie M C NpaBWJIaMU 3HAKOB IPU BBINOJIHEHUHM apUPMETUUYECKUX JEHCTBUM.
N3ydyeHne paloOHalIbHBIX YUCEJ HA 3TOM HE 3aKOHUYUTCS, a OyJeT MpOJOJIKEHO B
Kypce anreOpsl / Kj1acca, 4To CTaHeT CIAEAYIOLUM MPOXO0JA0M BCEX NPUHLUINATBHBIX
BOIIPOCOB, TEM CaMbIM pa3/ieJIeHUE TPYAHOCTEHN 00ieryaeT BOCIpUATHE MaTepUana, a
pacrnpeesieHre BO BpEMEHU CIIOCOOCTBYET MPOYHOCTH MPUOOPETAEMBIX HABBIKOB.

[Tpu oOyueHuu pemIeHUI0 TEKCTOBBIX 3a/ad B 5—O6 Kjaccax MCHOIB3YIOTCSA
aprupMeTnyeckue MpuémMbl perieHus. TeKcToBble 3a7auu, peliaemMblie P OTpadoTKe
BBIYHMCIUTENLHBIX HABBIKOB B 5—O6 Kilaccax, pacCMaTpUBAIOTCS 3aJa4ll CIEAYIOIINX
BHUJIOB. 3aJauyd Ha [JBWKEHHWE, Ha YacTH, Ha TOKYNKH, Ha paboTy W
ITPOM3BOJIMTENBHOCTh, HA NPOLIEHTHl, HA OTHOLIEHWA WU mpornopuuu. Kpome Toro,
oOyyJaroniuecss 3HaKOMSTCS C NpUEMAMHM pelIeHUs 3aaad 1epeOopoM BO3MOKHBIX
BapHaHTOB, y4yaTcsl paboTaTh ¢ UH(pOpMaILHel, IpeICTaBICHHON B opMe TaOIHILL WU
JUarpaMM.

B ®enepanbHoit paboueit mporpamMme MpeaycMoTpeHo (popMupoBaHue
MPOINEAEBTUUYECKUX areOpandeckux mpeacraBieHuil. bykBa kak CHMBOJI HEKOTOPOTO
4yuciaa B 3aBUCUMOCTH OT MAaTE€MaTH4YECKOIO0 KOHTEKCTa BBOAMUTCSA ITOCTEIIEHHO.
BykBeHHasi CUMBOJIMKA IIMPOKO HUCIOJB3YETCS MPEKIE BCEro AJIs 3alUCU OOLIuX
YTBEPXKACHUM M  NOpeJIoKeHH, (opMys, B YaCTHOCTH MJId BBIUYUCICHUS
r€OMETPUYECKUX BEJIMYMH, B KAUYECTBE «3aMECTUTEIIS» YUCIIA.

B kypce «Marematuku» 5—6 KiIaccoB MpelcTaBieHa HATJSIIHAS TEOMETPUS,
HalpaBj€HHas Ha pa3BUTHE OOpPAa3HOr0  MBIIUICHHS, MPOCTPAHCTBEHHOTO
BOOOpaxeHus1, N300pa3UTENbHBIX YMEHUN. JTO BaXKHBIN 3Tall B U3yYEHUU T€OMETPUH,
KOTOPBI OCYIIECTBISECTCS Ha HAIVISIAHO-TIPAKTUYECKOM YpPOBHE, ONUpAaeTcs Ha
HarISIAHO-00pa3Hoe  MbllieHne oOydvarouiuxcsi. bounbliags pojib  OTBOAMUTCS
IIPAKTUYECKOM  JESATEIBbHOCTH,  OMNBITY,  OJKCIEPUMEHTY,  MOJEIHPOBAHUIO.
OOyuaromiuecst 3HAKOMSITCS C TEOMETpUYECKUMHU (UTypaMH Ha IUIOCKOCTH U B
MIPOCTPAHCTBE, C UX MPOCTEUIIMMU KOH(UTypanusiMu, ydarcs u3oOpakaTb MX Ha
HEJIMHOBAHHOM W KJIETYaTOW Oymare, pacCMaTpUBAIOT MX MPOCTEHINE CBOMCTBA. B
Ipolecce U3yYeHUsl HarsAHOW T€OMETPUH 3HAHMS, MOJyYeHHbIE 00yJaromMMHCs B
Ha4yaJbHOMU LIKOJIE, CUCTEMATU3UPYIOTCS U PACILIUPSIIOTCS.

MecTo y4eOHOro Kypca B y4eOHOM ILJIaHE

CornacHo yueOHOMYy IUIaHy B 5—6 KjaccaXx H3y4aeTcs WHTETPUPOBAHHBIN
npenmer «MaTtemaThKa», KOTOPBIA BKIIOYaeT apuPMETHUYECKU MaTepuan Hu



HarJIsAHY0 T€OMETPHIO, a TAK)KE IPOIEIEBTUYECKUE CBEICHUS U3 alareOpbl, JIIEMEHTHI
JIOTUKU U Hayaaa OMUCATeNbHOM CTaTUCTHKHU.

Y4eOHBIi TUTaH Ha W3y4YeHHE MaTEMaTHKU B 5—6 Kilaccax OTBOJUT HE MEHee O
y4eOHBIX YacOB B HENEJI0 B TEUCHUE KAXIOro roga odydenus, Bcero He meHee 340
y4eOHBIX YaCOB.

COJIEPYKAHUE YUEBHOT'O KYPCA «MATEMATHKA» (ITO TOJIAM
OBYYEHUS)

5 KJIACC

HarypajbHble 4nciia v HYJIb

Hatypanbnoe umcino. Psg nHarypampHbix uucen. Yucno 0. M3obpaxenue
HATYpaJIbHBIX YUCEJI TOYKAMH HA KOOPJIMHATHOM (YMCIIOBOM) IIPSIMOM.

[lozunnoHnHas cuctemMa CcYHUCICHHS. *PuMmckas Hymepamnus Kak TMpuUMep
HENO3UIUOHHOM CUCTEMBI cunciaeHus™.. JlecaTuuHas CHCTEMA CUMCIICHUS,

CpaBHEHHE HATypaJbHBIX YHUCEJ, CPABHEHHE HATYpPaJbHBIX YHUCENl C HYJIEM.
Cnioco6bl cpaBHeHusi. OKpyTiIeHHE HAaTypalbHbBIX YUCEN.

CnoxeHre HaTypalbHBIX YUCEJ, CBOMCTBO HYJIS MPHU CIOKEHHH. BrrunTanue
KaK JIeMCTBUE, OOpaTHOE CIOXKEHHIO. YMHOXEHUE HATypalbHBIX UYHCEN, CBOMCTBA
HYJISI U €IMHULIBI IPY YMHOKEHUU. JleneHue Kak necTBue, o0paTHOEe YMHOXKEHHUIO.
KommionenTsl  pgeiicTBui, CBsA3b  Mexay HuMmu. [IpoBepka  pe3ymnbrara
apupmeTndyeckoro gedctBus. llepemecTuTenbHOE U COUYETATENIbHOE CBOMCTBA
(3aKOHBI) CIIOKCHHS M YMHOXCHHS, *paclpeie/uTeIIbBHOS CBOWCTBO (3aKOH)
YMHOKEHUS ™.

Hcnonb3oBanue OyKkB Jyisi 0003HAYEHUSI HEU3BECTHOIO KOMIIOHEHTA M 3alUCH
CBOMCTB apU(pMETUUYECKUX JACHUCTBUH.

*JlenuTen W KpaTHbIE 4YHCIAa*, pas3liokeHue Ha MHOxuTenu. [Ipocteie u
coctaBHbIe unciaa. *IIpu3naku ngeaumoctu Ha 2, 5, 10, 3, 9*. Jlenenue ¢ octaTkoM.

CreneHb C HaTypaJbHBIM MOKa3aTeleM. 3aluCh YHUCIa B BHUIAE CYMMBI
Pa3psIIHBIX CIAracMbiX.

YucnoBoe BbIpakEHHUE. BbIUNCICHHWE 3HAYEHUN YHUCIOBBIX BBIPAXKCHUN;
MOPSAIOK  BBINOJHEHUS  JeucTBUM.  Mcronp30BaHME  Opu  BBIYMCIICHHSX
MEPEMECTUTEIBHOTO M COYCTATEILHOTO CBOMCTB (3aKOHOB) CIIOKCHHS M YMHOMCHHUS,
*pacupeeIuTeIbHOTO CBOMCTBA YMHOKECHUS ™.

Jpodu

[IpencraBienne o JpoOM Kak CHocoOe 3amucu  4YacTH  BEJIUYUHBIL.
OObikHOBEHHBIE ApoOu. [IpaBunbHble W HenpaBWibHbIE JIpoOu. CMemaHnHas apoOb;
MpEeJICTAaBJICHUE CMEIIaHHON ApOoOH B BUJIE HEMPABUWIBHON IPOOU U BBIJIEICHUE LIEJION
YacTH YUCla U3 HEMpaBuWiIbHOU Apoou. M300pakenue apodeit ToukaMu Ha YUCIOBOM
npsimoii. OcHOBHOE cBOMCTBO npoou. *Cokparienue apobeit. [IpuBenenne apodu K
HOBOMY 3HameHateno*. CpaBHeHUE ApOOEi.

CrnoxxeHue U BbIYMTAHHUE poOed. YMHOXKEHUE U JeeHHe Ipo0ei; B3auMHO-

1 3nech u ganee * *0603HaYEHBI TEMBI, H3YUEHHE KOTOPBIX IPOBOIUTCS B 03HAKOMHUTENbHOM IuTane. [lenaror
CaMOCTOSTEIILHO ONpPENeNsieT 00beM H3y4aeMOro MaTepraa.



oOpatHbie 1podu. *HaxokaeHne 4acTH 1eJI0T0 U I[EJIOTO 0 €ro YacTu™.

Hecaruunas 3anuchk apobeil. [lpencraBienue aecITUYHOM ApoOU B BHUJIE
OOBIKHOBEHHOU. M300paskeHne NeCATUYHBIX OpOo0eil ToOUKaMHu Ha YHUCIOBOW MPSMOM.
CpaBHeHUE TECATUYHBIX APOOEH.

ApudpmeTnueckue JAEUCTBUA C JCCATHUHBIMH ApoOsmu. *OKpyrieHue
JECATUIHBIX APOOCiT™.

Penienye TeKCTOBBIX 327124

Pemenne TekcTOBBIX 3adady  apu(METHYECKHM crmocoOoM. *Perenue
JOTUYECKUX 3ajad. Pemienwe 3amad nepebOpoM BceX BO3MOXKHBIX BapHAHTOB™.
Hcnonb3oBaHue Mpy pelieHnu 3a/1a4 TabJIUIl U CXEM.

Pemienne 3amad, coaep)KallMX 3aBUCHUMOCTH, CBS3BIBAIOIINE BEIUYUHBI
CKOPOCTb, BpEMsI, PACCTOSIHUE,; 1I€HA, KOJIMYECTBO, CTOUMOCTh. EMHUIIBI H3MEPEHMUS:
Macchl, 00bEMA, 1IEHbI, PACCTOSIHUS, BPEMEHHU, CKOPOCTH. CBA3b MEXKIY €IMHHUIIAMU
M3MEPEHUS KaXI0W BETUUUHBI.

Peliienrie OCHOBHBIX 3a/1a4 Ha IpOOU.

[IpencrapiieHre TaHHBIX B BUJIE TAOJIUI], CTOJIO0YATHIX JUATrPaAMM.

Harnsinnas reomerpus

Harnsiagueie npencrasieHus o purypax Ha miIOCKOCTH: TOUKa, MpsAMasi, OTPE30K,
Jy4, yTOJI, JIOMaHasi, MHOTOYTOJbHUK, OKPY’KHOCTb, Kpyr. Yrou. IIpsamoii, oCcTpsIi,
TYIION U Pa3BEPHYTHIC YTIIbL.

JnuHa oTpe3ka, METPUYECKUE €IMHUIbI IIUHBL JJIMHA JIOMAaHOW, MEPUMETP
MHOTr'OYroJibHUKA. MI3MepeHune u nocTpoeHHe YrioB ¢ TOMOIIbIO TPAHCIIOPTHPA.

Harnsinuele mnpencrtaBieHuss o (¢urypax Ha IUIOCKOCTH. MHOTOYTOJIbHUK;
MPSIMOYTOJIbHUK, KBaJIpaT; TPEYTOJIbHUK, *0 paBeHCTBE GUTYP™.

N3o0paxkenne ¢uryp, B ToM 4Yucie Ha kierdator Oymare. *Iloctpoenue
KOH(HUryparnuii U3 dactel NpsMoH, OKPYKHOCTH Ha HEJIMHOBAHHOM M KJIETYATOM
Ooymare™. Mcnonb30BaHue CBOMCTB CTOPOH U YIJIOB MPSIMOYTOJIbHUKA, KBaJIpaTa.

[lmomaas MpPSAMOYroJIbHUKA W MHOTOYTOJIBHUKOB, COCTaBJIEHHBIX U3
MPSMOYTOJIBHUKOB, B TOM 4HucJIe (QUryp, M300paKEHHBIX Ha KJeT4arod Oymare.
Enunuiisl u3mepeHust mionaau.

*Harnsaabie peACTaBICHHS O MPOCTPAHCTBEHHBIX (PUTYpax: MPsIMOYTOIbHBIN
rnapa’suiesenuIies, KyO, MHOT'OTPaHHUKM. N3obpaxkenue MPOCTEUILINX
MHOTOTpaHHUKOB. Pa3BépTku kyba u mnapamienenunena. Co3gaHue Mojenen
MHOTOIPpaHHUKOB (M3 Oymaru, MPOBOJIOKH, IJIACTUIMHA U JIp.)*.

*O0béM MPSMOYTOIBHOTO TMapajuienenurnena, Kyoa. EnuHuiiel w3mepeHus
o0BéMa*,

6 KJIACC

HartypaabHblie yucia

ApudpmeTnueckre AEHCTBUS ¢ MHOTO3HAYHBIMU HATYypaJbHBIMU YHCIIAMHU.
YucrioBbie BEIPAKEHMS], TOPSIAO0K ACHUCTBUH, UCTIOJIb30BaHUE CKOOOK. VMcnonb3oBanue
IIPU BBIYUCIIEHUSAX NEPEMECTUTENBHOIO M COYETATENBHOIO CBOMCTB CIIOXKEHUS H
YMHOXXEHHS,  *paclpeleiuTeNIbHOrO  CBOMCTBA  yMHOXEHUS.*  OkpyrieHue
HaTypaJbHbIX YUCEIL.



Jlenurenu U KpaTHbIE 4MCIIa;, *HAaUOOJBIINI OOIIMKA JENNUTENb U HAUMEHBIIIEE
oO1iiee kpaTHoe. J[emMMOoCTh CYMMBI M IPOU3BEICHUS ™. [eleHrne ¢ 0CTaTKOM.

J{podu

OObIKHOBEHHasi IpoOb, OCHOBHOE CBOMCTBO JpOOH, COKpalleHHe ApoOei.
CpaBHeHME U ynopsiAouyuMBaHue ApoOeil. PemieHne 3amay Ha HAXOXKIEHUE YaCTU OT
[EJIOr0 M LEeJoro mo ero dactu. J[poOHoe uMcio Kak pe3ynbTar AeTeHUs.
[IpencraBneHue necATUYHOW OPOOM B BHUAEC OOBIKHOBEHHOW APOOM M BO3MOXHOCTH
IpEeICTaBICHNUs OOBIKHOBEHHOM IpoOM B BUJIE NeCATUYHOU. JlecaTnyHble Apodu U
METpUYECKasl cuctemMa mMep. ApupMeTHUECKHE IEUCTBUS U YUCIIOBBIE BBIPAXKEHUS C
OOBIKHOBEHHBIMH U JIECATUYHBIMH IPOOSMU.

OtHomienue. JleneHne B AaHHOM OTHOUIEHMM. *Macmrad™, npomnopuusl.
IIpuMeHeHne IpONOPLU IPH PELICHUH 3aad.

[TonsiTue npoueHTa. Beraucienye nponeHTa OT BEJIMYMHBI U BEJIMYUHBI 110 €€
MPOLIEHTY. BbIpakeHHe MNPOLIEHTOB JECATUYHBIMU JpoOsimu. Pemienune 3amgad Ha
MPOLIEHTHI. BhIpa’keHre OTHOLLIEHNS BEJIMYUH B MTPOLICHTAX.

ITos0skMTENBHBIC M OTPULATEIBHbIC YHCIA

[TonoxutensHble W oTpuIaTeNbHble yucha. llenpie uncna. *Monaynb yucna,
reoMeTpuYecKas UMHTepnperauus wmonayis uuciaa™. WM3oOpaxeHue yucen Ha
KOOPJUHATHOM NpsiIMOil. *YHCITOBBIE MPOMEXKYTKHU™.

CpaBHeHne uucen. ApUPMETHYECKHE JEUCTBUS C TMOJIOKUTEIbHBIMH U
OTPULIATEIbHBIMH YHCIAMU.

[IpssMoyrosibHast cucTEMa KOOPJAMHAT Ha IUIOCKOCTH. KoopAauHAaTel TOYKM Ha
IUIOCKOCTH, abcuucca U opauHara. [loctpoeHne Touek U GuUryp Ha KOOPAMHATHOM
IIJIOCKOCTH.

BykBeHHBbIE BbIpaKeHUS

[Ipumenenre OyKB Jis 3aITUCH MAaTEMAaTUUECKUX BBIPAKEHUHN U MPEJIOKEHUH.
CpoiicTBa apudmeTHuecKux JeUCTBHM. *ByKBEHHBIE BBIPAXKEHUS M UHCIOBBIC
MO/ICTAHOBKU.* ByKBEHHbIE PaBEHCTBA, HAXOXKJECHHWE HEU3BECTHOTO KOMIIOHEHTA.
@opMyIibl; GopMyIIBI IEPUMETPA U TUIOLIAAN MPSAMOYTOJIbHUKA, KBajapaTa, *00béMa
napauienenunena u kyoa*.

Penienne TekcTOBBIX 33124

Pemenne TekcTOBBIX 3adady  apu(METUYECKHMM crnocoOoM. *Pemienue
JIOTUYECKHX 3a/1a4. Penienue 3a1a4d nepedbopom BCceX BO3MOKHBIX BAPUAHTOB. ™

Pemenue 3amad, coaepKalux 3aBUCUMOCTH, CBSI3bIBAIOIIMX BEJIMYHHBIL
CKOPOCTb, BPEMSI, PACCTOSIHHE; LIEHA, KOJMYECTBO, CTOUMOCTD; IPOU3BOIUTEIBHOCTD,
Bpems, 00BbEM paboTbl. EQuHUIBI HM3MepeHus: Macchl, CTOMMOCTH;, PAaCCTOSHUS,
BPEMEHH, CKOPOCTH. CBA3b MEXKy €AMHUIIAMHU U3MEPEHUS KaXKI0M BETUYHHBI.

Pemenue 3a1a4, CBSI3aHHBIX C OTHOLIEHUEM, IPOIIOPLIMOHAIIBHOCTBIO BEJIMYNH,
MPOLEHTaMH; pelIeHre OCHOBHBIX 3a/1a4 Ha APOOU U MPOLEHTHI.

*OueHka U MpUKUJIKa, OKPYTIEHUE pe3yibTaTta™.

*CocraBieHne OyKBEHHBIX BBIPXKEHUI 110 YCIOBHUIO 3aaun’™.

[IpeacraBneHre JaHHBIX C MOMONIbI0 Tabmuu W jauarpamm. CronOuyarbie
JUarpaMMbl. YTEHHE U IOCTPOCHKE. UTEHHE KPYTOBBIX AHArpaMM.

Harasignas reomerpust

Harnsgaele npeacrasienns o Gpurypax Ha jI0CKOCTU: TOUKA, IpsiMasi, OTPE30K,



Jy4, yroJl, JIOMaHasi, MHOIOYT'OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTB,
KpYT.

*B3auMHOE pacroioKE€HHE [BYX NPSIMBIX Ha IUIOCKOCTH, MapaijieibHbIE
NpsIMblE, MEPIEHIUKYISpHbIE NpsAMble™. M3MepeHue pacCTOSHUI: MEXIy ABYMs
TOYKaMH, OT TOYKH J0 MPSMOM; AJIMHA MaplIpyTa Ha KBapaTHOU CETKeE.

W3mepeHre W TMOCTPOECHHWE YIVIOB C TMOMOIMIBIO TpaHcnopTupa. Buasl
TPEYrOJIbLHUKOB: OCTPOYTOJIBHBIH, IIPSIMOYTOJIBHBIN, TYIIOYTOJIbHBIN;
paBHOOEIPEHHBIH, PaBHOCTOPOHHHUM. YeThIpEXYTOJIbHUK, IIPUMEPHI
YEThIPEXYTOJIBHUKOB. [IpAMOYTrONbHUK, KBaApaT: MCHOJBb30BAHUE CBOWMCTB CTOPOH,
yIioB, auaroHaned. *M3o0OpaxeHue reomeTpuueckux GUIyp Ha HEITUHOBAHHOM
Oymare ¢ HCIOJb30BAaHUEM LMPKYJS, JUHEHKH, YTrOJbHUKA, TpaHCIOpTUpa™.
[TocTpoenus Ha kieTyaToi Oymare.

[TepumeTp MHOTOYTONBHUKA. [lOHSTHE TUIOMAMM DUTYPBI; € TUHULIBI U3MEPEHUS
oy, [Tpubnnxénnoe n3MepeHre mwiomaad Guryp, B TOM 4UCI€ Ha KBaJpaTHOU
cetke.™ [IpubnmxEnHoe U3MEepeHne NITMHBI OKPY>KHOCTH, TUIOLIAAN Kpyra*.

*CuMMeTpusi: LeHTpalibHas, OceBasl U 3epKanbHas cumMmerpuu. Iloctpoenue
CUMMETPUYHBIX PUTYP™.

*HarusaaHple MpeACTaBICHMS O IPOCTPAHCTBEHHBIX (PUTypax: mapajieenune,
Ky0, mpu3Mma, nUpaMHaa, KOHYC, MWIMHApP, map u chepa. WM300paxeHue
MPOCTPAaHCTBEHHBIX (uryp. [lpumepsl pa3BEPTOK MHOTOIPAHHHUKOB, LWJIWHIpA H
koHyca. Co3maHue MoJeneil MpOCTpaHCTBEHHBIX ¢Guryp (M3 Oymaru, MPOBOJIOKH,
IUTACTHIIMHA | JIP.).

[Tonarue oObéMa; eauHULBI U3MEpeHUs 00bEMa. OOBEM MPSIMOYTOIHHOTO
napajuienenumesna, kyoa*.

[INTTAHUPYEMBIE TTPEJAMETHBIE PE3VYJIbTATBI OCBOEHU S [TPOT'PAMMBI
VYYEBHOI'O KYPCA «MATEMATHKA».

OcBoenune y4yebHOro kypca «MaTemaTuka» B 5—6 Kjlaccax OCHOBHOM IIKOJIbI
JIOJKHO 00ecTeunBaTh JOCTHXKEHHE CIEAYIONMX MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTATOB:

5 KJIACC

Yucjia ¥ BBIYUCICHUSA

OpueHTHPOBATHCA B MOHATHUAX U ONEPUPOBATH HA OA30BOM YPOBHE TEPMHUHAMH,
CBSI3aHHBIMU C HATYPaJIbHBIMU YUCIAMH, OOBIKHOBEHHBIMH U JECTUUHBIMU APOOSIMH.

CpaBHHBaTh U yHOPAI0YMBATh HATYPAJIbHBIEC YHCIIA, CDABHUBATH B IPOCTEHIIINX
CiTydastx OObIKHOBEHHBIE APOOH, AECITUUHBIE JPOOH.

COOTHOCUTH TOUKY Ha KOOPJIMHATHOM (YMCIIOBO) MPSAMOM C COOTBETCTBYIOIIUM
i YMCIIOM U N300pakaTh HATYPATbHBIC YHCIIa TOYKAMH Ha KOOPIUHATHOU (YMCIIOBO¥)
MIPSAMO.

BemonuaTe apudmernyeckue AEUCTBUS € HATypalbHBIMU 4YMCIAMH, C
OOBIKHOBEHHBIMH JAPOOSAMHU B IMIPOCTEHIINX CITydasX.

BbINOIHATE NPOBEPKY, NPUKUAKY PE3YJIBTATA BBIYACICHHUM.

OKpyTJsTh HaTypAJIBHBIE YHCIIA.



Penienune TekcToBBIX 32124

Pemate TekcTOBBIC 3amaun apuMETUYECKHM CIIOCOOOM U C TTOMOIIBIO
OpPraHM30BAaHHOTO KOHEYHOTrO Iiepebopa BceX BO3MOXKHBIX BapuaHTOB (IpH
HEOOXOIUMOCTH C HAIPABJISIONIEH TOMOIIBIO).

Pemate 3amaum, coaepxampe 3aBHCUMOCTH, CBSI3BIBAIOIIAE BEJIMYHUHBI
CKOPOCTbH, BpeMsI, paCCTOSHHE; [IEHA, KOJIMYECTBO, CTOMMOCTH (ITPH HEOOXOUMOCTH C
HCII0JIb30BaHNEM CIIPABOYHON MH(OPMAITHH).

Hcnonb30BaTh KpaTKUE 3alIMCH, CXEMbI, TaOJIUIIbI, 0003HAUYCHUS MPU PEIICHUU
3ajad4.

[Tosp30BaThCS OCHOBHBIMM €IUHHUIIAMH U3MEPEHHUS: LICHBI, MACChI; PACCTOSIHUS,
BPEMEHH, CKOPOCTH; BBbIpakaTh OJHH CIAWHHUIIBI BEJIMYUMHBI depe3 apyrue (mpu
HEOOXOJUMOCTH C OITOPOH Ha CIIPABOYHYIO HHPOPMAIIHIO).

N3Bnekats uH(OpMaIuioo, MpeACTaBICHHYI0 B TaOiMIe, Ha CTOJOYaTOM
IyarpaMme, HHTEPIPETUPOBATH TPECTABICHHBIE JAHHBIE, UCIIOJIb30BATh TAHHBIC IPU
peIIeHUN 3a7a4.

Harnsinnas reomerpus

[Tonp30BaThCS T€OMETPUUYECKMMH MOHATUSIMHU. TOYKA, MpsiMasi, OTPE30K, JIyd,
yYroJ1, MHOTOYTOJIbHHUK, OKPY>KHOCTh, KPYT.

[IpuBouTh TpUMEPHl OOBEKTOB OKPYXKAIOIIETO MHpA, HUMEIOIUX (popmy
M3YUYECHHBIX TEOMETPUUECKUX (DUTYD.

Hcmonb30BaTh TEPMHUHOJIOTHIO, MPH HEOOXOIUMOCTH MO BU3YaJIbHOM OIIOpE,
CBSI3aHHYIO C YTIJIAMHU. BEPIIWHA, CTOPOHA; C MHOTOYTOJIbHHUKAMH. YTOJI, BEpIIUHA,
CTOpPOHA, JUArOHAJIb; C OKPY>KHOCTBIO: paauycC, THAMETP, LEHTP.

N3o0pakaTh M3y4YeHHBIE TEOMETpUUECKHE (HUTYyphl HAa HEJIMHOBAHHOW U
KJIETYaTOM Oymare ¢ IMOMOIIBIO IUPKYJIS U JIMHEHKH (ITOCIIE COBMECTHOI'O aHAIn3a).

HaxoguTh AMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHHUEM C MOMOIIBIO
JIMHENKHU, CTPOUTH OTPE3KU 3aJaHHOW JJIMHBI; CTPOUTH OKPYNKHOCTh 3aJaHHOTO
paauyca.

Hcnonb30BaTh CBOMCTBA CTOPOH M YIJIOB NMPSIMOYTOJIBHUKA, KBaJpaTa sl UX
MOCTPOCHMS, BBIYMCIICHUS TUIOMIAN U IEPUMETPA.

Beiuucnare mepuMeTrp M IUIONMIAAb KBajpaTa, MNPsSMOYTOJbHUKA, (uryp,
COCTAaBJICHHBIX M3 MPSIMOYTOJIBLHUKOB, B TOM 4HCiIEe (PuUryp, M300pakEHHBIX Ha
KJIeTyaToit Oymare.

[Tosib30BaThCSI OCHOBHBIMM METPUYECKUMH E€IUHUIIAMA W3MEPEHUS JJIVHBI,
TUTOIIA M BBIPAXaTh OJHH CAUHHUIBI BEIMYUHBI Yepe3 apyrue (Mpu HeoOXOAUMOCTH C
OIOPO# Ha CIPABOYHYIO HHPOPMAILIHIO).

Pacnio3naBaTs mapasnienenurne, Ky0, UCIIOIh30BaTh TEPMUHOJIOTHIO. BEPIIINHA,
pedpo TpaHb, U3MEPEHHUSI; HAXOAUTh U3MEPEHUS Napaljieenunena, Kyoa.

Bbruncnare 00béM Ky0Oa, mapajuienenuieaa Mo 3aJaHHbIM H3MEpeHusM (c
OMOPOM Ha AJTrOPUTM YYeOHBIX JEHCTBHI), MOJIb30BAThCS CAMHHUIIAMUA H3MEPCHHS
00BEMa.

PemiaTe HecnoXHBIE 3aJadyd Ha HM3MEPEHUE TEOMETPUUYECKHUX BEIWYHUH B
HNPAaKTHYECKHUX CUTyalusaX (Ipu He0OXOIMMOCTH C BU3YaIbHOM OIOpOii).



6 KJIACC

Yucaa v BBIYUCTCHUSA

OpueHTUPOBATHCS B MOHATUAX U OTIEPUPOBATH HA 0A30BOM YPOBHE TEPMHUHAMH,
CBSA3aHHBIMHU C PA3JIMYHBIMU BUJAMU YHUCEJI U CIOCOOAMHM HMX 3aliCH, MEePEeXOJUTh
(ecyu 3TO BO3MOXKHO) OT OJTHOM (hOPMBI 3aITUCH YHUCIIA K IPYTOH.

CpaBHUBaTh M YIHOPSIOYMBATH II€JIbIe YKCIIa, OOBIKHOBEHHBIC U JIECSTHUHbIC
IpoOu, CpaBHUBATH YKCIIa OJHOTO U Pa3HbBIX 3HAKOB.

BoinonssaTh aprudMeTnyeckue 1eUCTBHS C HATypalbHBIMU U LEIbIMU YHCIIAMH,
OOBIKHOBEHHBIMU U JECATUYHBIMU JIPOOSIMH, TMOJIOKUTEILHBIMU U OTPULIATEIBHBIMU
YUCIIAMU.

BpIuucisTh 3HaUEHHS YUCIOBBIX BBIPAXKEHUM, BBIMOJHATh IPUKUAKY U OLCHKY
pe3yJibTata BBIYUCIICHUH, BBINOJHATH MPeoOpa3oBaHUs YUCIOBBIX BBIPAKCHUN Ha
OCHOBE CBOMCTB apu(PMETUUECKUX JEHCTBUM.

COOTHOCUTB TOUYKY HAa KOOPAVMHATHOM IPSIMOM C COOTBETCTBYIOIIUM €1 YUCIIOM
1 n300pakaTh YyKcliia TOYKaMHU Ha KOOPAMHATHOUN NpsIMOM, HAXOUTh MOJIYJIb YHCIIA.

COOTHOCUTH TOYKM B MPSIMOYTOJIBHOW CUCTEME KOOPJHMHAT C KOOpAMHATAMU
3TOU TOYKHU.

OKpyrJisaTh IEJble 4YKcia U JCCATUYHBIC JIpoOH (1o oOpasily), HaxOoIUTh
MPUOJIMYKEHUS YU CEIL.

YucnoBble 1 0yKBeHHbIE BbIPAKEHUSA

OpHUEeHTUPOBATHCS B MOHATHUSAX U ONIEPUPOBATH HA 0a30BOM ypOBHE TEPMUHAMH,
CBSI3aHHBIMH C 3aIMCBIO CTETICHHU YKCJIa, HAXOAUTh KBaIpaT U KyO 4uciia, BEIYUCIIATh
3HAYEHMS MTPOCTEUIIINX YUCIOBBIX BBIPAXKECHUH, COACPKAIIUX CTCTIEHHU.

[Tonb30BaThCs TpH3HAKAMU JEIMMOCTH (TP HEOOXOJMMOCTH C OIOPOH Ha
aJITOPUTM MPaBHJIA), PACKIIAIBIBATh HATYpaIbHBIC YHCIIA HAa MTPOCTHIC MHOKHTEIIH.

*Tlonp30BaThCs MacIITAOOM™, COCTABIIATH MPOMOPLUUN U OTHOILICHUSI.

Hcnonb3oBaTh OYKBBI 111 0003HAYEHUSI YUCEN MPU 3aMUCH MATEMAaTHUYECKUX
BBIPQXXEHUM, HAXOAUTh 3HAUYCHUS] OYKBEHHBIX  BBIPOXKEHUM, OCYILECTBIISS
HEO0OXOIUMBIC TOJICTAHOBKH M MpeoOpa3oBaHus (C OMOPOM Ha aJrOPUTM YUYCOHBIX
JICHCTBUH).

HaxoanTe Hen3BECTHBI KOMIIOHEHT PABEHCTBA.

Penienne TeKCTOBBIX 3aa4

PemaTte MHOTOIIIArOBBIE TEKCTOBBIC 3a7a4d apu(YMETUUECKHM CIIOCOOOM C
ONOPOW Ha BOIIPOCHBIN IIAH.

Pematp pocTenmme 3a71a4H, CBSI3aHHBIE Cc OTHOLLIEHUEM,
MPONMOPIUUOHAIBHOCTBIO BEJIMYUH, MPOLIEHTAMHU; PELIaTh TPU OCHOBHBIE 3aJaud Ha
JIpOOU U TPOLEHTHI.

Pemate 3amaum, copaepkamye 3aBUCHUMOCTH, CBA3BIBAIOIINE BEJIMYUHBIL
CKOpPOCTb, BpeMs, paCCTOSAHUE, [IEHA, KOJIUYECTBO, CTOUMOCTb; POU3BOIUTEIHLHOCTD,
BpeMsi, 00bEMa pabOThI, UCTIONB3YS apuU(PMETHUECKUE ISUCTBUS, OIIEHKY, IPUKUIKY;
MOJIb30BATHCA CAUHUIIAMU WU3MEPEHUS COOTBETCTBYIOIINX BEJIUYHMH.

CocTaBnsiTh OyKBEHHbBIE BHIPAXKEHUS MO YCIOBHUIO 337a4M MOCIE COBMECTHOTO
aHaJIN3a.

W3Bnekats wH(pOpMalMIO, TPEACTaBICHHYI0 B TaOJHMIaX, HAa JUHEHHOMH,



CTOJ0YaTOW MM KpPYroBOM JAMarpaMmax, HHTEPIPETHPOBATh IMPEICTABICHHBIE
JTAHHBIC; HUCTOJIb30BATh JJaHHBIC IIPY PELICHUHN 3a4a4.

[IpeacraBnsaTe MHPOPMALMIO C MTOMOIIBIO TAOIHIL], JUHEHHOW M CTOJIOYATOU
JUarpaMM.

Harasignas reomerpus

[TpuBoauTh mpUMepsl OOBEKTOB OKPYKAIOIIETO MHPA, HUMEIOIMUX (QopMmy
M3YYCHHBIX TE€OMETPHUYECKHX IUIOCKHMX W MPOCTPAHCTBEHHBIX (UIYp, MPHUMEPHI
paBHBIX M1 CHMMETPUYHBIX (pUryp.

N300paxaTs ¢ MOMOUIbIO LIUPKYJIS, IUHEHKH, TPAHCIIOPTUPA HA HEIMHOBAaHHOU
U KJIETYaTON OyMare n3y4eHHbIE IUI0CKHE TeOMETpUYecKue (pUrypsl M KOH(UTYpaIuy,
CUMMETPUYHBIE QUTYPBI.

HMmeTp npenacTaBieHHE O TE€OMETPUYECKUX MOHATHUSAX. PABEHCTBO (QUTYD,
CUMMETpPHUS, OCb CHMMETPHH, LEHTP CUMMETPHH.

HaxonuTh BeTWYHMHBI YIJIOB U3BMEPEHHEM C MIOMOIIBIO TPAHCIIOPTHPA, CTPOUTh
yIUIBl 33JJaHHOM BEJIMYMHBI, IMOJIB30BaThCA IPU PELICHHUM 3a1a4 TPagyCHOM MeEpOU
YIJIOB; PACIIO3HABATh HA YEPTEXKAX OCTPBIM, IPSIMOM, pa3BEPHYTHIN U TYIIOU YIJIBL.

BblUuCHAT OMHY JIOMAHOM, TNEPUMETP MHOTOYTOJIbHUKA, TMOJb30BaThCs
€AMHUIAMU U3MEPEHHUS JUTMHBI, BbIpAXXaTh OJJHU €IUHULBI U3MEPEHUS JJIUHBI Yepes3
IpyrHe.

Haxonuth, UCTOIB3ysl YEPTEKHBIE HHCTPYMEHTBI, PACCTOSIHUS: MEXKIY ABYMS
TOYKaMH, OT TOYKH A0 MPSAMOH, ITIMHY ITyTH Ha KBaJPaTHOM CETKE.

Bbruncnate muomaab  (QUIyp, COCTAaBIEHHBIX W3  MPSIMOYTOJIbHHUKOB,
HCIIOJIb30BaTh pa30MeHue Ha MPSMOYTOJIbHUKH, Ha paBHbIE (DUTYpPHI, TOCTPAUBaHUE JI0
IIPSAMOYTOJIBHHUKA; IOJIb30BAaThCSA OCHOBHBIMM E€IMHULIAMM H3MEPEHUS IUIOLIAIH;
BBIPAKATh OJIHH CIUHHIIBI K3MEPCHUS IIOMIAIH Yepe3 Apyrue (pu HeoOXOAUMOCTH C
OIOPOH Ha CTIPABOYHYIO HH(POPMAITHIO).

Pacrno3naBaTe Ha MOZENSIX M H300paKEHUSX MUPAMUIY, KOHYC, UMJIUHAD,
HCIIOJIb30BaTh TEPMHUHOJIOTHIO: BEPIIMHA, PeOpO, rpaHb, OCHOBAaHUE, Pa3BEPTKA.

N300paxkars Ha KiieT4yaTol Oymare npsMOyTOJIbHBIN Mapaienenunes.

Boruucnsate 00bEM NpSMOYTOJIBHOTO Mapajiesenunena, Kyoa, Mmojab30BaThCs
OCHOBHBIMH €IMHMIIAMHU M3MEpPEHUsSI 00BbEMA; BBIPAXKaTh OJHU €IUHULBI U3MEPEHUS
00bEMa uepe3 apyrue (¢ onopoii Ha CIIPaBOYHYIO HH(OPMAILIHIO).

Pewmate HecnokHBIE 3aJa4M HA HAXO0XKICHUE TE€OMETPUYECKHX BEJIMYHMH B
NPAKTUYECKUX CUTYaIUsX (IpH HEOOXOMMOCTH C BU3YaJIbHOM OMOPOii).

OEJTEPAJIBHASA PABOYASA ITPOTPAMMA YUYEBHOTI'O KYPCA
«AJITEBPA». 7-9 KJIACCBI
esun n3yyeHust yueOHOTo Kypca

AnreOpa SIBISIETCS OJHUM M3 OIOPHBIX KYPCOB OCHOBHOM IIKOJIBI. OHA
obecrieynBaeT M3y4deHUE JPYTUX IUCIUIUIMH, KaK €CTECTBEHHOHAay4YHOTO, TaK M
T'YMaHUTAPHOTIO IIUKJIOB, €€ OCBOEHHUE HEOOXO0IMMO ISl MPOOJKEHHS 00pa3oBaHUs U
B IOBCEIHEBHOW >XM3HU. Pa3BuTue y 0OydaromMxcs HAy4YHBIX MPEACTaBICHHUN O
MIPOUCXOXKICHUU
M CYIIHOCTH aJre0panmdecKux aOCTPaKIUi, CIOco0e OTpPaKCHHS MaTeMaTHYECKOU



HAyKOM SIBIEHUM M TIPOIIECCOB B MPHUPOJEC U OOIIECTBE, POJIM MaTeMaTHYECKOTrO
MOJICIIUPOBAHUS B HAYYHOM TO3HAHUU U B TIPAKTUKE CIIOCOOCTBYET (hOPMHUPOBAHHIO
HAay4YHOTO MHUPOBO33PEHUS U KA4ECTB MBIIUICHUS, HEOOXOIUMBIX MJI aJanTaiuu B
coBpeMeHHOM 1M poBoM obOmiecTBe. M3ydeHue anreOpsl €CTeCTBEHHBIM 00pa3oM
obecrieyMBaeT  pa3BUTHE  yMEHHUS  HaOJII0/aTh, CpaBHUBATH, HaXOJNUTh
3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIIJICHUS], CIIOCOOHOCTH
apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JICUCTBHS W BBIBOJIBI, (HOPMYIUPOBATH
yTBepxKaeHus. OcBoeHHE Kypca aireOphl 0OECIeYHMBaeT pPa3BUTHE JIOTHUECKOIO
MBIIIUICHUSI OOYYaroIIUXCS: OHM MCIOJB3YIOT JICAYKTUBHBIE M HWHIYKTUBHBIC
paccyxaeHus, 000O0IIeHHe W KOHKPETH3aIHuio, aOCTparMpoBaHUE M aHAJIOTHIO.
OOydenue anreOpe TmpeanonaracT 3HAYUTEIBHBIM O00BEM  CaMOCTOSTEIBLHOMN
NEATCIbHOCTH  OOYYaroIIMXCs, IOTOMY CaMOCTOSTEIbHOE pelIeHHe 3ajaad
€CTeCTBEHHBIM 00pa30M SBIISICTCS peaju3amued AesATeIbHOCTHOIO IPUHITUIIA
oOyueHus.

B cTpykType mporpamMmbl y4eOHOTO Kypca «AnreOpa» OCHOBHOM IIIKOJIbI
OCHOBHOE MECTO 3aHUMAIOT COJEPKATEIbHO-METOANYECKUE IUHUU: «Yucima wu
BBIYUCIICHUS»; «AJIreOpandeckue BbIpAXKEHUS»; «YPaBHEHUS U HEPaBEHCTBA»,
«Dynkuum». Kaxaas u3 3Tux coaepxaresibHO-METOAUYECKNX JJMHUN PAa3BUBACTCS Ha
MPOTSKEHUU TPEX JIET U3YUYEHHUs Kypca, €CTECTBEHHBIM 00pa3oM INepervieTasch U
B3aMMOJICUCTBYS C JIPYTUMHU €ro JUHUIMHU. B Xolie u3ydeHus Kypca o0ydarommmcs
MPUXOJUTCS JIOTMYECKU PacCy’kKJaTh, HCMHOJIb30BaTh TEOPETUKO-MHOXKECTBECHHBIN
s3bIK. B CBSI3M ¢ 3TUM 11e71ec000pa3HO BKIIOYHTH B IPOTPpaMMy HEKOTOPHIE OCHOBBI
JIOTHKH, TIPOHMU3BIBAIOIINE BCE OCHOBHBIC Pa3/eibl MAaTEMAaTHICCKOT0 00pa30BaHUs U
CITOCOOCTBYIOIIINE OBJIaICHUIO 00yYarOIIMMHUCS OCHOB YHUBEPCAIBHOTO
MaTeMaTHYeCKOro si3bika. TakuM 00pa3oM, MOYKHO YTBEP)KIaTh, YTO COJIEPKATEILHON
U CTPYKTYPHOM OCOOCHHOCTBIO Kypca «AnreOpa» SBISIETCS €ro MHTETPUPOBAHHBIN
Xapakrep.

Conepxxanue nmHUM «Yucima ¢ BBIUHACICHUS» CIYKUT OCHOBOW ISt
JTATbHEUIIIET0 W3Y4YEHUsS MATeMaTHUKH, CHOCOOCTBYET Pa3BUTHUIO Y OOYYArOUIUXCS
JIOTUYECKOT0 MBIIUICHUS, (POPMUPOBAHUIO YMEHHUS TMOJb30BaThCA aJTOPUTMAMH, a
TaKXe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX JJIsi MOBCEAHEBHOMU
KU3HU. PazBuTHE MOHATHS O YKCJIE B OCHOBHOM IIKOJIE CBSI3aHO C paIllMOHATBHBIMU U
MppalMoHaJIbHBIMUA YUCIaMH, (POPMHUPOBAHUEM TPEJACTABICHUN O JEHCTBUTEILHOM
guciie. 3aBepIIeHre OCBOSHUS YHCIIOBOM JIMHUHA OTHECEHO K CTapIIeMy 3BE€HY OOIIIETro
o0Opa3oBaHHs.

CopeprkaHue AByX anredpandeckux JUHUN — « AreOpanyecKue BEIPAKCHUS» U
«YpaBHEHUSI W HEPaBEHCTBa» CMOCOOCTBYET (OPMHUPOBAHUIO Yy OO0YyYarOUIMXCs
MaTeMaTHYeCKOro arapara, HEoOXOAUMOTO IS peIICHHMS 3aJad MaTEeMAaTHKH,
CMEXHBIX TPEIMETOB U IMPAKTHUKO-OPUEHTUPOBAHHBIX 3a7ady. B OCHOBHOM IIKOJIE
y4eOHBIN MaTepuall TPYNIUPYETCS BOKPYT pallMOHAJIBHBIX BbIpakeHUU. AnreOpa
JEMOHCTPUPYET 3HAUCHUE MAaTEMATUKHU KaK SI3bIKa JJIsl IOCTPOSHUS MaTeMAaTHUYECKUX
MoOJIesIel, OMMCaHus MPOIECCOB M SIBJICHUHN peadbHOro mupa. B 3amaun oOydeHus
anreOpe BXOMIT TakKe JajbHEWIlee pa3BUTHE aJTOPUTMHUYECKOTO MBIIUICHUS,
HEO0OXO0MMOr0, B YaCTHOCTH, JJISI OCBOEHHUsSI Kypca MHGOPMATHUKH, W OBJIAJICHHUE
HaBBIKaMU JIEYKTUBHBIX paccyxaeHul. [I[peoOpaszoBanue CUMBOJIBHBIX ()OPM BHOCHUT



CBOM crnenu@uueckuii BKJIaJ B PA3BUTUE BOOOpaKEHUS, CHOCOOHOCTEH K
MaTeMaTH4YE€CKOMY TBOPUYECTBY.

Conepxanne (HyHKIMOHAIBHO-TPAQUUECKON JTUHUU HALEJICHO Ha TMOJyYCHHE
IIKOJIbHUKAMH 3HAaHUN 0 QYHKIUAX KaK BaKHEHIIeld MaTeMaTHUYeCKOW MOJIENU s
OMMCAHUS M UCCJIEJOBAHUS Pa3HO-00pa3HBIX IMPOLECCOB U SIBJICHUN B IMPUPOJE U
oOmecTtBe. M3ydyeHne 3TOro marepuajia CrocoOCTBYET PAa3BUTHIO Yy OOyYarOUIUXCS
YMEHUS WCIOIb30BATh PA3JIMYHbIE BBIPA3UTEIBHBIE CPEJICTBA A3bIKA MAaTEMATUKU —
CIIOBECHBIE, CHUMBOJIMYECKHE, Tpauueckue, BHOCUT BKIal B (OpPMUPOBAHME
IIPEICTABICHUN O POJIM MATEMATUKU B PA3BUTUM LIUBUIN3ALMN U KYJIbTYPHI.

MecTo yueOHOro Kypca B yueOHOM IJIaHe

CormacHo yuyeOHOMY IIaHy B /-9 Kilaccax wu3ydaeTcs YYeOHBIH Kypce
«Anrebpa», KOTOpBIN BKIIOYAET CJCAYIOIIME OCHOBHBIE pa3lieNbl COJCPIKAHUS:
«Yucna ¥ BBIUMCICHUS», «ANTeOpanyecKue BBIPAKCHUS», «YpaBHEHUS U
HepaBeHCTBa», « DyHKITUU».

VYyeOHbIN MJIaH HAa W3ydeHHe anreOpbl B /-9 Kjaccax OTBOJUT HE MEHee 3
y4eOHBIX YacOB B HEJENIO B TEUEHHE KaXJO0ro rojaa oOydeHHs, BCEro 3a TpU roja
oOydenust — He MeHee 306 yueOHBIX YacoB.

COAEPXAHUE YUEBHOI'O KYPCA «AJITEBPA» (ITO TOJAAM OBYUEHI )
7 KJIIACC

Yucaa v BBIYUCTCHUS

JlpoOu OOBIKHOBEHHBIE U JIECATUYHBIC, MEPEX0] OT OJHOW (OpMBI 3amucu
npobeit k gpyrou. IloHsTMe palMoOHAIBLHOTO 4YHCIIA, 3alkCh, CpaBHEHUE,
VIOOPSAIOYMBAHUE  PAIMOHANBHBIX  4uceld.  ApudmeTndeckue  JEUCTBUS  C
palMOHAIBHBIMA YHUCIaMU. PellleHne 3a7ady W3 peajlbHOW NMPaKTHKA Ha 4YacTH, Ha
apoou.

CreneHb ¢ HaTypaJlbHbIM T[IOKa3aTEleM. OIpeJeieHre, MpeoOpa3oBaHue
BBIpaOXXCHUI Ha OCHOBE OMPE/IEICHUS, 3aMUCh OOJIBIIINX YUCEIL.

[IporneHThI, 3aUCh MPOLICHTOB B BUJIE APOOU U ApOOU B BUJIE MPOLIEHTOB. Tpu
OCHOBHBIE 33J1a4d Ha MPOIEHTHI, PEIICHHUE 3a]1a4 U3 peaJTbHON MPAKTUKH.

[IpuMeHeHne  MPU3HAKOB  JEIMMOCTH, pPa3JIOKEHHE Ha  MHOXHUTEIU
HaTypaJbHBIX YHCEII.

PeanbHbpie  3aBUCMMOCTH, B TOM  4uCle TipsMas W oOparHas
MPONOPLIMOHAIIBHOCTH.

AuredpanvecKue BbIPpAKEHUA

[IepeMeHHBIE, YHCIIOBOE 3HAYEHUE BBIPAXKEHHS C MEPEMEHHOM. JlomycTumsble
3Ha4YeHUsl MnepeMeHHbIX. [IpencraBieHrne 3aBUCUMOCTH MEXKIY BEIMYMHAMHU B BUJIC
dbopmybl. Beraucienus mo gopmymnam.

[IpeoOpazoBanre OYKBEHHBIX BBIPAKCHU, TOXKICCTBEHHO PAaBHBIE BHIPAKCHUS,
npaBwia MpeoOpa3oBaHMsl CYMM M MPOU3BEJEHUM, MpaBUjia PACKPHITUS CKOOOK H
NpUBEICHUS TOIOOHBIX CIAraeMbIX.

CBOIICTBA CTENEHU C HATYPAIbHBIM MOKA3aTENIEM.



OpHowiensl 1 MHOrowjieHbl. CreneHb MHOrowieHa. CioKeHue, BbIUMTAHUE,
YMHOXE€HHE MHOTOUYIEHOB. POPMYJIbI COKPAIIEHHOTO YMHOKEHUS: KBaIpaT CyMMBI U
KBagpaT pasHoctu. dDopMmyna pa3HOCTH KBaapaTOB. PasiiokeHne MHOIOYIEHOB Ha
MHOKHTEJIH.

YpaBuenus

VYpaBHEeHHE, KOpPEHb YpaBHEHHUS, NpaBHJIa MpeoOpa3oBaHUA YpaBHEHHS,
PABHOCWIBHOCTb YPAaBHEHUH.

JIuHelHOe YypaBHEHHE C OJHOW NEPEMEHHOM, YMCIO KOPHEH JIMHEWHOTO
YPaBHEHMUS, PEIICHUE JIMHENHBIX YpaBHEHUN. COCTaBICHUE YPAaBHEHUN IO YCIOBUIO
3a1aun. Pemenne TeKCTOBBIX 3a7a4 C MOMOIIBI0 YPaBHEHUM.

*JluHeliHOE ypaBHEHHUE C ABYMs IIEPeMEHHBIME M ero rpaduk 2. CucreMa JByX
JVHEWHBIX YpaBHEHUW C JByMs IIEpEMEHHBIMU. PelleHHe CHUCTEM YpaBHEHUU
CHIocoO0M 1OJICTaHOBKU. [IprMepsl peleHus: TEKCTOBBIX 3a7au C IMOMOIIbIO CUCTEM
YpPaBHEHUI.

DOyHKUNHA

Koopaunara Touku Ha npsaMor. Uucnosele mpomexyTku. PaccTosHue Mexay
IBYMsI TOUKAMU KOOPAUHATHON IPSMOM.

[IpsimoyronbHas cucrema koopauHat, ocu OX u Oy. AGciuicca 1 opIuHaTa TOUKH
Ha KOOpJAMHATHOW TuiockocTH. [Tpumepsl rpadukos, 3agaHHbIX (hopmyiaamu. UreHue
rpaUKOB pealibHbIX 3aBUCUMOCTE.

[Tonsarue gynkumu. ['paduk dynkipum. CoiictBa hyHkimid. JInneitnast pyHKus,
e¢ rpaduk. I'padpuk ¢ynkmum y = kx + b. *T'paduyeckoe penieHue TMHEHHBIX
YpaBHEHUHN U CUCTEM JIMHEWHBIX YpaBHECHUN™.

8 KJIACC

Yucaa v BIYUCTCHUS

KBagpatueiii kopenb u3 uucia. *[lonstue 00 uppanvoOHAIHLHOM YHCIIE.
JlecsiTuuHbie TTPUOIMIKEHNS UPPALMOHATBHBIX uncen™. CBONCTBA apu(PMETHUECKUX
KBaPAaTHBIX KOPHEHN U MX MPUMEHEHHE K IPEoOPa30BaHUIO YHCIIOBBIX BBIPAKEHUN U
BBIYMCIICHUSIM. * J|eficTBUTEIbHBIC YnCIa™.

Crenens ¢ 1enbIM oKazaTesaeM U e€ cBoiicTBa. CTaHmapTHAS 3aMKCh YHUCIA.

AsredpanvecKkue BbIPpaKeHUA

KBanparHsiil TpEXWICH; Pa3IOKEHUE KBAIPATHOTO TPEXUIEHA HA MHOXKUTEIIH.

AnreOpanyeckas JpoOb. (OCHOBHOE CBOMCTBO aireOpamveckoil apoou.
CrnoxeHue, BbIUMTAHUE, YMHOXKEHHE, [IeJIieHHe aireOpandyeckux JApoOei.
PanmonanbpHbIe BRIpKEHUS U UX TIpeoOpa3oBaHue.

YpaBHeHUS U HEPABEHCTBA

KBagparHnoe ypaBHeHHe, (popMmyrna KOpHEH KBaapaTHOTo ypaBHeHHs. *Teopema
Buera*. Pemenne ypaBHEeHUM, CBOISAIIMXCS K TMHEHHBIM U KBaJpaTHbIM. [IpocTeitiiue
TPOOHO-paIMOHANIEHBIC YPaBHEHHSI.

*T'paduueckast HHTEpIIpETAIls YPAaBHEHUN C BYMS IMEPEMEHHBIMUA U CHUCTEM
JUHEHHBIX ypaBHEHUN C JByMs NepeMeHHbIMH™. Ilpumepsl pemeHus cucteM

2 3nech 1 manee * * 0603HAYEHB! TEMBI, H3yUEHHE KOTOPBIX MPOBOAMTCS B 03HAKOMHTEILHOM Tinane. Ilegaror
CaMOCTOSTEIILHO ONpPENeNsieT 00beM H3y4aeMOro MaTepraa.



HEJINHENWHBIX YPAaBHEHUH C IByMS IEPEMEHHBIMH.

Perennie TeKCTOBBIX 3a71a4 alreOpandeckum crocoooMm.

YucnoBele HEPABEHCTBA M MX CBOWCTBA. HepaBeHCTBO ¢ OHON NEPEMEHHOM.
PaBHOCHMIIBHOCTE HEpaBEHCTB. JIMHEMHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM.
CucteMbl TMHENHBIX HEPABEHCTB C OJTHOW IEPEMEHHOIA.

DyHKIMHA

[Tonsitre ¢pynkiuu. O6MacTh ONMpeneaeHs] U MHOXKECTBO 3HAUCHHUN (YHKITUH.
CnocoOsI 3a1anust GyHKITUH.

I'paduk ¢ynkmuu. Yrenue cBoiicTB GyHKIMH 1o e€ rpaduky. I[Ipumepsl
rpaduKkoB (pyHKLNH, OTPaXKAIOIIUX PEAIbHBIE MPOLIECCHI.

OyHKIMY, OMNHUCHIBAIONIME TPSIMYyI0 U OOpaTHYIO MpPOMOPIMOHAIIbHbBIE

k
3aBUCHMOCTH, ux rpaduxn. Oynkuuuny = X2y = X3,y = /X, Y =~ *T'paguueckoe

pelIeHrne ypaBHEHUI U CUCTEM YPaBHEHUIT™.

9 KJIACC

Yuciia ¥ BIYMCICHUS

PannoHnanpHble yncaa, *MppalMOHaIbHbBIE YUCIA, KOHEUYHbIE U OECKOHEUHbIE
JEeCATUYHBIE 1poOH. MHOXKECTBO IEHCTBUTEIBHBIX UACE; IEHCTBUTEIIbHBIE YUCIIA KaK
OECKOHEYHbIE JECATUYHBIE IpoOU. B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXKIY
MHOKECTBOM JICMCTBUTEIIBHBIX YUCEI U KOOPIUHATHOU MPSIMOM.

CpaBHEHHME  JCHCTBUTEIBHBIX  4HcCeN, apupMeTUYeCKHe JACHCTBUS C
JNEHCTBUTEIBLHBIMU YHCIAMU™.

Pa3mepsl OOBEKTOB OKPYKAIOIIETO MHpPA, JUIMTEIBHOCTh IPOLIECCOB B
OKpY’KarolleM MHpE.

[TpuOnmx€HHOE 3HAYEHHE BEJIWYMHBI, TOUHOCTh MpuoOImxeHus. OKpyrieHue
yucen. [Ipuknika u oneHka pe3ynbTaToB BEIYUCICHUN.

YpaBHeHMs U HEPABEHCTBA

JIunenHoe ypaBHeHue. PellieHne ypaBHEHUN, CBOASIIMXCS K IMHEHHBIM.

KBanparHoe ypaBHeHue. PemieHue ypaBHEHHH, CBOASIIMXCS K KBAJAPATHBIM.
bukBanpatHoe ypaBHeHue. *Ilpumepbl perieHus ypaBHEHU TpeTbed U 4eTBEPTOM
CTENEeHEeH pa3oKeHUEM Ha MHOXKUTETU™.

Pemenue qpoOHO-palMOHAIBHBIX YPAaBHEHU.

Pelenne TeKCTOBBIX 3a/1a4 aareOpanyeckuM METOI0M.

VYpaBHeHUE ¢ JABYMs NEpEeMEHHbIMU U ero rpaduk. Pemienue cucteM AByX
JIMHENHBIX YPAaBHEHUHN C IBYMs NEpeMEHHbIMU. PemieHue cucreM AByX ypaBHEHUH,
OJIHO U3 KOTOpBIX JMHEHHOe, a Jpyroe — BTOpoill creneHu. ['paduueckas
MHTEPIIPETaLNs CUCTEMBI YPABHEHHUM C IBYMS IIEPEMEHHBIMM.

Pemenne TeKCTOBBIX 3a/1a4 anreOpanaecKuM CIiocoOOM.

HucioBble HEPABEHCTBA U UX CBOMCTBA.

PemieHne JMHEHHBIX HEPABEHCTB C OJHOM IEpEeMEHHOU. Pemenue cucrem
JUHEWHBIX HEPAaBEHCTB C OJHOW niepeMeHHOW. KBagparHele HepaBeHCTBA.
['padmyeckass uHTEpHpeTanusi HEPABEHCTB M CHUCTEM HEPABEHCTB C JABYMS
[IEPEMEHHBIMU.



DyHKIUN
KBanpatnunas ¢yskius, e€ rpaguk u cpoiictBa. [lapabGona, koopauHaThI
BEPUIMHBI [1apadO0JIbl, 0Ch CAMMETPHH MapadoJIbI.
['paduku byHKIHIL: y = Kkx, y = kx + b, y = X%
K .
y =x,y = — M X CBOJCTBA.

YucoBble M0CJIe10BATEILHOCTH U NIPOTPECCUH

[loHATHE 4YMCIOBOM MOCIEIOBATEIBHOCTH. 3aJaHuE IOCJIEA0BATENbHOCTH
peKyppeHTHOH hopMyIioi u popMyJIoi N-ro dieHa.

Apudmernueckas U reomerpuueckas mnporpeccuud. dopmynbl N-ro 4viieHa
apu(pMETUYECKON U T€OMETPUUECKOMN MPOTrpeccCuid, CyMMBbI MEPBbIX N YJICHOB.

*Nzo0paxkeHrne 4YICHOB apU(DMETHYECKOM W T'eOMETPHUYCCKOM MpOorpeccuit
TOYKAaMH HAa KOOPJAWHATHOW IUIOCKOCTU. JIMHEWHBIM M 3KCHOHEHLMAIbHBIA POCT.
Cno>xHbl€ TPOLIEHTHI™.

[JIAHUPYEMBIE I[TPEJMETHBIE PE3VJIbTATHI OCBOEHN S
®EJIEPAJIBHOM PABOYEN [TPOT'PAMMBI KYPCA «AJITEBPA»

OcBoenne yudeOHOro Kkypca «AmreOpa» Ha YpPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHMs JODKHO OO0EecneyrBaTh JOCTHXKEHHE CIEAYIOIUX MpPEeIMETHBIX
00pa3oBaTeNbHBIX PE3YyIbTATOB:

7 KJIIACC

Yucaa v BIYUCTCHUS

BreinonHaTh, coueTras yCTHbIE M THUCbMEHHBIE MNPUEMBI, apudmeTnyecKkue
JEUCTBUS C pallMOHAIbLHBIMU YUCTIAMH.

HaxonuTh 3HAau€HUS YHCIOBBIX BBIPAXEHHUH;, MPUMEHATh pPa3HOOOpa3HbIC
CroCOObl W TMPUEMBI BBIYUCIICHUS 3HAYCHHUM IPOOHBIX BBIPAKECHUM, COAEpKAIIUX
OOBIKHOBEHHBIC U JIECATUYHBIC IPOOH.

[lepexoauth OT OAHOW (OPMBI 3alKMCH YKceNl K Apyroit (mpeoOpa3oBHIBATH
JECATUYHYIO poOb B OOBIKHOBEHHY IO, OOBIKHOBEHHYIO
B JICCATUYHYIO, B YaCTHOCTH B OCCKOHEUHYIO ACCATHYHYIO ApoOb). CpaBHUBATH M
YIOPSIOYMBAThH PAIIMOHATBLHBIC YHCIIA.

OKpyraaTh yuca.

BBINMOMHATS TPUKHUAKY U OLIEHKY pe3yJbTaTa BHIYMCICHUHN, OIEHKY 3HAYCHUH
YUCJIOBBIX BBIPAYKCHUM.

BBINOJHATE ACHCTBUS CO CTEIICHSIMHU C HATYPAJIbHBIMH MOKa3aTeIAMU (C OTIOPOi
Ha CIIPABOYHYIO HHPOPMAILIHIO).

[IpuMeHATh MPU3HAKKU JACITUMOCTH, Pa3I0KEHUE Ha MHOXKHUTEJIM HATypaJIbHBIX
quces.

Pemate mpocreiillive MNpPakTUKO-OPUEHTUPOBAHHBIC 33Jaud, CBSI3aHHBIE C
OTHOLIEHWEM  BEJIIMYMH,  NPONOPUMOHAIBHOCTHIO  BEIUYHMH,  MPOLEHTaMH,
HMHTEPIPETUPOBATh PE3YJIbTAThl PEIICHUS 33]1a4 C YUETOM OTPAHUYECHUH, CBS3aHHBIX CO
CBOMCTBAMH PacCMaTPUBAEMBIX OOBEKTOB.

AnredOpanveckue BbIpaKeHMsI



OpueHTUpOBaTbCd B TMOHATHSIX U ONEpUPOBaTh Ha 0a30BOM YpOBHE
anredpanvdeckor TEPMUHOIOTHEH U CUMBOJIUKOM.

Haxoauth 3HaueHUs OYKBEHHBIX BBIPAKEHUN TMPH 3aJaHHBIX 3HAYCHUSX
MIEPEMEHHBIX.

BrImonHsATe mpeoOpazoBaHusl LENOT0 BhIPaXEHUSI B MHOTOWICH MPUBEACHUEM
MOJIOOHBIX ClaraeMbIX, paCKpPhITHEM CKOOOK.

BBINIONHATE yMHOXKEHHE OJHOWICHAa Ha MHOIOWIEH W MHOrodYjeHa Ha
MHOTOWWICH, IPUMEHSATH (OPMYIIBI KBaJ[paTa CyMMBI M KBaJIpaTa pasHocTH (C omopoit
Ha CIPAaBOYHYIO HH(OPMAIIHUIO).

OCyIIecTBIATh PA3J0KEHNE MHOIOYJICHOB HAa MHOMXHTEIU C IIOMOIIBIO
BBIHECEHMSI 3a CKOOKHM OOILEro MHOXHTENs, TPYNIUPOBKU CIaraeéMblX, TPUMEHEHUS
(bopMyIT COKpaIEHHOTO YMHOXKEHUS (C OTIOPOi Ha CIIPaBOYHYIO HH(OpMAIIHIO).

[TpumensTh mpeoOpa3zoBaHUsl MHOTOUYICHOB ISl PELICHUS pa3IMUHbIX 3a/1a4 U3
MaTE€MAaTHKHU, CMEKHBIX MIPEIMETOB, U3 PEAIbHOW MPAKTUKH.

Hcnonp30BaTh CBOWCTBA CTENEHEW C HATypPaJIbHBIMM IOKA3aTEISAMH U1
npeoOpa3oBaHus BRIPAKECHUH (C OMOPOIi Ha CITPABOYHYIO HH(DOPMAIIHIO).

YpaBHeHUS U HEPABEHCTBA

Pemate JMHENHBIE YpaBHEHHs C OJHOM IEPEMEHHOM, NPUMEHSA NpaBUia
nepexoa OT UCXOAHOTO YPaBHEHHUS K paBHOCWIBHOMY eMy. [IpoBepAaTs, ABisieTcs u
YHUCJIO KOPHEM YPaBHEHHSI.

HmeTp mpencraBieHue O rpauuyecKUX METOAAX IMPU PEIICHUU JUHEHHBIX
YPAaBHEHHM U UX CHUCTEM.

[TonbGupate mnpuMepsl map 4YHUCEN, SBISIOIUXCS pPEIIEHUEM JUHEHHOro
YPaBHEHUS C ABYMS [IEPEMEHHBIMH.

CTtpouTh B KOOPIMHATHON TUIOCKOCTH I'paUK JIMHEHMHOTO ypaBHEHUS C JABYMs
NIEPEMEHHBIMU; MOJIb3YSICh IPAPUKOM, IPUBOAUTH IPUMEPHI PELLICHUSI YPaBHEHUS.

Pemate cucteMbl ABYX JTUHEHWHBIX YPaBHEHUU C JBYMs IEPEMEHHBIMHU, B TOM
yrcie rpadgudecku (C ONOpo Ha adropuTM yUeOHBIX JICHCTBUI).

CocraBnaTh (OCiie COBMECTHOTO aHAJIN3a) U PENIaTh TUHCHHOE YPAaBHCHHUE HITU
CUCTEMY JIMHEMHBIX YpPAaBHEHH MO YCJIOBHUIO 3aJaud, WHTEPIPETHUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 33J]a4M MOJTYYEHHBIN pe3ybTarT.

Koopaunarel u rpadpuxku. @yHKIUU

N300paxkath Ha KOOPJAMHATHON MPSIMOM TOYKH, COOTBETCTBYIOIIUE 3aJIaHHBIM
KOOpJIHWHATAM, JIy4d, OTPE3KH, MHTEPBAJbI; 3alKMChIBATh YUCIOBBIE POMEKYTKHA Ha
anreOpandecKoM S3bIKE.

OTtMeyaTh B KOOPAMHATHOW IJIOCKOCTH TOYKHM IO 3aJlaHHBIM KOOpAMHATaM;
CTPOUTH TpapUKH TUHEHHBIX QyHKIKHA. CTpouTh rpaduk GyHkimu Y = kx + b,

OnuceiBaTh C TMOMOLIBIO (YHKUMNA M3BECTHBIE 3aBHUCUMOCTH  MEXIY
BeJIMYMHAMH ([I0 AJITOPUTMY Y4YEOHBIX JEWUCTBHIA): CKOPOCTh, BPEMs, PACCTOSIHUE;
1IeHa, KOJIMYECTBO, CTOUMOCTh; TPOU3BOIUTEILHOCTD, BpeMsl, 00bEM paOOTHI.

Haxonuth 3HaueHne PyHKIUU N0 3HAUEHUIO €€ apryMeHTa.

[Tonumate rpaduueckuii crnocoO MpeacTaBiIeHUs M aHalu3a WHGOpMauy,
U3BJIEKAaTh U MHTEPIPETUPOBATh MH(OPMALINIO U3 TPa(UKOB peabHbIX MPOLECCOB U
3aBUCUMOCTEN.



8 KJIACC

Yucaa v BIYUCTCHUSA

Hcnonp30BaTh HadyalbHBIE IPEACTABICHUS O MHOXKECTBE JIEMCTBUTEIIBHBIX
qucesl JUIsl CPaBHEHHUs, OKPYIJIEHHS M BBIUMCIEHMN; M300pakaTh NEHCTBUTEIIbHBIE
YKCJIa TOYKAMH HA KOOPIMHATHOM IPSIMOM.

[TpuMmeHsTh TOHATHE apUPMETHUECKOrO KBaJPATHOTO KOpHS, HaXOAMTH
KBaJI[paTHbIE KOpPHH, HUCHOJB3Yys IPU HEOOXOAUMOCTH KaJIbKYJSATOP; BBINOIHSTH
npocTeiliine npeoOpa3oBaHUsl BBIPAXKEHUN, COJEpKAIIMX KBAJpaTHbIE KOPHH,
VCTIOJIb3YSl CBOMCTBA KOPHEM.

Hcnonp30BaTh 3amucu OONBIIUX M MAaJbIX YHCET C TMOMOIIBIO JECATUYHBIX
npoOeit u crenedeidt ancina 10.

AJiredpanyeckue BbIPaKEeHUs

[IpuMeHATP NOHATHME CTENEHM C LEJbIM  IIOKAa3aTeleM, BBIIOJIHATH
npeoOpa3oBaHUs BBIPAKCHHUN, COJCPXKAIIUX CTENEHH C IEeNbIM IMoKa3ateneMm (c
UCTIOJIh30BAHUEM CIIPABOYHON MH(OPMAIIUH).

BBITIONHATE HECIOXKHBIE TOXKIECTBEHHbIE NpPeoOpa3oBaHUs paldOHATbHBIX
BBIPQKEHUI HAa OCHOBE IMpaBWJ JACHCTBUI HaJ MHOTOYJIEHaAMHU U anreOpandyecKUMHU
TpOoOSIMHU.

PackiiaipIBaTh KBaJpaTHBIN TPEXWIECH HA MHOKHUTEIIH.

[TpumensTh npeoOpa3zoBaHUs BbIPAXKEHUM IJIs PEIEHUs pa3iNyYHbIX 3a/1a4 U3
MAaTE€MAaTHKH, CMEKHBIX IPEIMETOB, U3 PEAIBHON ITPAKTUKH.

YpaBHeHMs U HEPABEHCTBA

Penrate nuHEWHBIC, KBapaTHBIC YpaBHEHUS (C MCIIOJIBL30BAaHUEM CIIPABOYHON
UHPOpPMAIIMK) W pallMOHAILHBIC YpPaBHEHHS, CBOJISIIMECS K HUM, CHUCTEMBI JIBYX
YPaBHEHUH C ABYMS [IEPEMEHHBIMHU.

[IpoBOAUTE MPOCTEUIIINE UCCIEA0OBAHUS YPABHEHUN U CUCTEM YPABHEHUH, B TOM
YHcle ¢ MPUMEHEHHEeM Tpadudeckux TmpeacraBicHuld (yCTaHABIMBATh, UMEET JIH
ypaBHEHHUE WM CUCTEMa YpPaBHCHHU PEUICHUs, €CIIU MMEET, TO CKOJBKO, M Tp.) C
OMOPOM HA aNTOPUTM YUEOHBIX ACUCTBUH.

[lepexomuTh OT cioBecHON (HOPMYITUPOBKM 3alauud K €€ anredpanyeckon
MOJEIN C TIIOMOIIBIK) COCTABJICHUS YPAaBHEHUS WJIM CHUCTEMBl YpPaBHEHUH,
MHTEPIIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJ1a4M ITOJTyYECHHBIA PE3yJIbTar.

[IprMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB ISl CPABHEHUS, OLICHKH; pelIaTh
JTUHEHHbIE HEPABEHCTBA C OJHOM MEPEMEHHON U MX CHUCTEMBbI; AaBaTh TpadruecKyro
WJUTIOCTPALIMIO MHOKECTBA PEIICHUM HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKIUH

OnepupoBarb Ha 0a30BOM ypoOBHE (YHKIMOHAIbHBIE TOHITHS U SI3bIK
(TepMUHBI, CHMBOJHMYECKHE OOO3HAYCHUS); OMPEACIATh 3HAYeHHE (YHKIMH T10
3HAYEHUIO apTYMEHTa; ONpPeAeIsITh CBOMCTBA PYHKIMU 1O €€ rpaduKy.

Ctpouts rpaduKy 2I1eMEHTapHBIX QyHKIUH Buaa , Y = X%, y=x3y =/x ,y=

k o o .
—; OMKCHIBATh CBOMCTBA YMCIOBOM (pyHKIMH 110 e€ rpaduKy (MIpr HEOOXOTUMOCTH C
X

HaIPaBJISFOIIEH TOMOIIIBIO).



9 KJIACC

Yucaa v BIYUCTCHUSA

CpaBHHBAaTh M YIIOPSA0YMBATH PAlMOHAIBHBIE U UPPALMOHATIbHBIEC YUCIIA.

BoinonsaTs apudmeTrueckue 1eUCTBUS ¢ pallMOHALHBIMU YKCIaMU, cOYeTast
YCTHBIE W MHUCHBMEHHBIE MPUEMBI, BBIIIOJHATH BBIYUCIEHUS C WPPalUOHAJIbHBIMU
YU CIIaMHU.

HaxonuTek 3HaueHUs CTEMEHEN C LEJbIMU MOKA3aTENSIMUA U KOPHEW; BBIYUCIATh
3HAYEHUS YUCIIOBBIX BBIPAKCHUI.

OKpyrisTh JACUCTBUTENBHBIC YKCIIA, BBINOJIHATE NPUKUAKY pe3yjbTaTa
BBIYMCIICHUW, OLICHKY YHCJIOBBIX BBIPAKECHUM.

YpaBHeHMs U HEPABEHCTBA

Pemate nuHENHBIE U KBaJpaTHbIE YPABHEHUS, YPABHEHUS, CBOIAIINAECS K HUM,
MpoCTeHIIne JPOOHO-pAllMOHATBHBIC YPABHEHUSI.

Pemate mpocTtedimme CHCTEMBI JBYX JIMHEHWHBIX YPaBHEHUH C JBYMS
IIEPEMEHHBIMU U CUCTEMBI ABYX YPABHEHUH, B KOTOPBIX OAHO YPABHEHUE HE SBIISIETCS
JUHEHHBIM (110 BU3yaJIbHOH OITope).

Pemars mnpocTeiiline TEKCTOBbIE 3aJayd  ainreOpanyeckuM crocobom ¢
IIOMOIIBIO COCTaBJICHUS YPABHEHUS WM CHUCTEMBl JBYX YpPaBHEHHUW C JByM:A
[IEPEMEHHBIMU.

[IpoBOAUTE IPOCTEUILINE UCCIIEA0OBAHUS YPABHEHUN U CUCTEM YPABHEHUN, B TOM
YHCIIe ¢ MPUMEHEHHWEM rpaduvecKux NpejcTaBiieHuid (ycTaHaBIUBaTh, MMEET JIH
ypaBHCHHUE WM CUCTEMA YPAaBHCHUH PEIICHUS, €CIIM UIMEET, TO CKOJIBKO, H TIp.).

PemaTte nMHEHbIE HEpPaBEHCTBA, KBaJApaTHbIE HEPABEHCTBA, H300pa’kaTh
pELICHNE HEPAaBEHCTB HAa YHCIOBOW NPSIMOM, 3aIlMCHIBATh PEIICHHE C IMOMOIIBIO
CHUMBOJIOB.

Pewmats cuctemsbl IMHENHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIOYAIOIINE
KBaJpaTHOE HEPABEHCTBO; M300paxkaTh PELICHUE CUCTEMbl HEPABEHCTB HA YHMCIIOBOM
MIPSIMOM, 3aIIMChIBATh PEIICHHUE C IIOMOIIBI0 CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPY PEMIEHNUH PA3JIMYHBIX 3a]1a4.

DOyHKIUN

Pacno3naBaTh (yHKIMHM H3yuyeHHBIX BHJIOB. Iloka3bIBaTh CXeMaTUUYECKU
pAacIooXKEeHNE Ha KOOPAWHATHOU TIOCKOCTH rpadukoB yHkimil Bua: y = KX, y = kx

k o
+b ,y=ad+bx+c,y=x3y=4x, y= — B 33BHCHMOCTH OT 3HaYeHHH

K02((PHUITMEHTOB; ONMUCHIBATH CBOMCTBA (PYHKITUH.

CtpouTh U M300paXkaTh CXEMATHUECKH Tpa@UKA KBaJAPATUUYHBIX (PYHKIUH,
OMKCHIBATH CBOMCTBA KBAIPATUUHBIX PYHKIUN MO UX rpaduKam.

Pacno3naBaTh KBagpaTHuHyl0 (QYHKIHIO 1O (opmysie, TPUBOAUTH MPUMEPDI
KBaJAPaTUYHBIX (QYHKIMI U3 peaibHON KU3HU, (PU3UKU, TEOMETPHUHU.

Yucii0BbIe MOCTEA0BATEIBLHOCTH M IPOrPecCHH

Pacno3naBaTh apuMeTHUECKYI0 U TE€OMETPUUYECKYIO MTPOTPECCUU TPU PA3HBIX
crioco0ax 3aaHusl.

BbIMONMHATE  BBIYMCIEHUS C  HCMONb30BaHMEM GopMysn N-TO  4ieHa
apu(METHUECKO M TEOMETPHUYECKOW MpPOTrpecchid, CyMMbI TEpBBIX N wieHOB (C
OIIOPO¥ Ha CIIPABOYHYIO HHPOPMAIIHIO).



Pernrate 3a1aun, CBsI3aHHBIC C YMCIOBBIMH TIOCIICIOBATEILHOCTSIMH, B TOM YHCIIE
3aJjaud U3 PEATbHOM JKM3HM (C HCIONB30BAaHUEM KaJIbKyJIATOpa, ITU(POBBIX
TEXHOJIOTHH).

OEJAEPAJIBHASA PABOYASA ITPOT'PAMMA YYEBHOI'O KYPCA
«C’EOMETPUS». 7-9 KJIACCBI
Henan n3yyeHus: yueOHOro Kypca

O6mue nenu u3ydenus yueoHoro kypca «I'eomerpus» npeactasiensl B [IOOI1T
OOO. OnHu 3akiarOyaroTCs, MPEXKIE BCErO B TOM, YTO HAa YpPOKax TI€OMETPUU
oOy4Jarouuiicss y4uTCsl TIPOBOJUTH JOKAa3aTeNbHbIE PACCYXKIEHUS, CTPOUTH
JIOTUYECKHE YMO3AKIIOYEHUS, JOKa3blBaThb HCTUHHBIE YTBEPKIEHUS U CTPOUTH
KOHTPIPHUMEPBI K JIOKHBIM, MPOBOJUTH PACCYXKACHUS «OT MPOTUBHOrO», OTINYATh
CBOMCTBa OT MPHU3HAKOB, (POpMyIHpoBaTh OOpaTHbIE yTBepKAeHHS. B oOyueHuu
YMEHUIO pacCykJaTb COCTOUT BaXKHOE BOCIUTATEIbHOE 3HAYEHUE U3YUYECHUS
reOMETpUH, IPUCYLIEE UMEHHO OT€YECTBEHHON MaTEMAaTUYECKOH IIKOJIE.

BTtopoii 1enp0 M3y4eHHs TE€OMETPHUM SBJISETCS HCIOJIB30BAHHE €€ Kak
MHCTPYMEHTA IPU PEIICHHH KAaK MaTEMaTUYECKHX, TaK M IPAKTHYECKUX 3a/ad,
BCTPEYAKOLIUXCS B PEATIbHOM )KU3HU. DTOMY COOTBETCTBYET BTOPAsl, BBIYUCIUTEIIbHAS
JUHUS B M3Y4YCHMM TE€OMETPUM B IIKOJeE. [l 3TOro y4YWTENnr0 PEKOMEHIYEeTCs
noa0upaTh 3aJaud MPAaKTHUECKOrO XapakTepa AJil pacCMaTpUBaeMbIX TEM, YUHUTb
00y4aroluxcsi CTPOUTh MaTeMaTHUYECKHE MOJENIN PEaNIbHBIX KU3HEHHBIX CUTYaluH,
IIPOBOJIUTH BBIYMCIICHHS W OLIEHUBATh aJCKBATHOCTH ITOJIYYEHHOTO pe3yJIbTaTa.
KpaiiHe BaxXHO NOMYEPKUBATH CBSI3W TE€OMETPUM C JPYTHUMH IIPEAMETaMH,
MOTHUBUPOBATh HCIOJIb30BaTh OMNPEAEICHUSI T'€OMETPUUYECKUX (UTYyp U TOHSTHUH,
JE€MOHCTPUPOBATH MPUMEHEHHE NOJIYYEeHHBIX YMEHU B (PU3MKE U TEXHUKE. DTH CBA3U
HauOoJiee sIpKo BUIHBI B TeMax «Bektops», « TpuronHoMerpuiyeckrue COOTHOIIECHUS,
«Metoa koopauHaT» u «Teopema [Tudaropa».

MecTo yueOHOro Kypca B yueOHOM IJIaHe

CormacHo yuyeOHOMY IIaHy B /-9 Kilaccax wu3ydaeTcs Y4YeOHBIH Kypce
«['eomeTpus», KOTOPBIM BKIIOYAET CIEIYIONIME OCHOBHBIE pa3/eibl COACPIKaHUS:
«I"eomeTpudeckue GUTYpHI U KX CBOHCTBAY, «3MepeHne TeOMETPHUECKUX BETUIHHY,
a Takke «JleKapTOBBI -KOOpAWHATHI Ha TUIOCKOCTH», «BekTopwr», «JIBUkKeHHS
iockoctu» U «IIpeoOpazoBanus mog00uUs».

VY4eOHbIil TIaH npeaycMaTpUBaeT U3y4eHHE FeOMETpUU Ha 0a30BOM ypOBHE,
UCXOJs U3 HE MeHee 68 yueOHBIX 4acoB B y4ueOHOM rojly, BCETrO 3a TpU rojia 00ydeHHUsI
— He meHee 204 yacos.

COJIEPYKAHUE YUEBHOT'O KYPCA «TEOMETPHSI» (ITO TOJIAM
OBYYEHUS)

7 KIIACC

HavanpHble noHsaTusa reomerpun. Todka, npsmas, OTPE30K, JTyd. Yros. Buubl
yriioB. BeprukanbHble M CMexHBIE yrubl.  buccektpuca yrma. Jlomanas,



MHOTOYTOJIbHUK. [lapajuienbHOCTh U EPIEHAUKYISIPHOCTD IIPSIMBIX.

*CummMerpudnbie  Gurypsl. OCHOBHBIE CBOMCTBA OCEBOM CHMMETPHU™S,
IIprMepsl CHMMETPHUH B OKPYKAIOIIEM MHDE.

*OCHOBHBIE TIOCTPOEHHUS C MOMOILBIO [IUPKYJIS U JTUHEHKH™.

Tpeyronbauk. Beicota, Menuana, buccekTpuca, ux cBoiicTBa. PaBHOOEApeHHBIIH
Y PAaBHOCTOPOHHUM TPEYTOJIbHUKHU. HEpaBEeHCTBO TPEYrONbHUKA.

CBoiicTBa U NPU3HAKK PAaBHOOEAPEHHOIO TpeyroibHuKa. [Ipu3Haku paBeHCTBa
TPEYTOJIBHUKOB.

CBolicTBa M NPU3HAKU NapaJUIeibHBIX NMPAMBIX. CymMMa yIiIOB TPEYTOJIbHUKA.
BHemHue yriisl TpeyroiabHUKA.

[IpsMoyrosnbHblii  TpeyronbHUK. (CBOMCTBO MeQUaHbl NPSIMOYIOJIBHOTO
TPEYTOJIbHUKA, MPOBEAEHHON K runorenyse. [Ipu3Haku paBeHCTBa MPSAMOYTOJIBHBIX
TPEYroJbHUKOB. [IpAMOYTroNbHBINA TPEYroabHUK ¢ yriioM B 30°.

HepaBeHcTBa B reoMeTpuu:. *HEpPaBEHCTBO TPEYrOJbHUKA™, HEPaBEHCTBO O
JUIMHE JIOMaHO#, TeopeMa O OousiblieM yrie M OOJIbLIEH CTOPOHE TPEyrOJIbHMKA.
[leprieHIMKYISAp ¥ HAKIIOHHAS.

*T'eomeTprueckoe MeECTO TO4YeK.* buccekTpuca yria © CEpeIUHHBIN
MIEPIICHIUKYJISIP K OTPE3KY KaK T€OMETPUYECKUE MECTA TOYEK.

OKpy»XKHOCTb U KpPYT, XOpJa U IUaMeTp, UX CBOMCTBA. B3anmMHoe pacronoxeHue
OKpPY>KHOCTH M TmpsMou. KacarenpHasd M cekymas K OKpPYXHOCTH. OKpyKHOCTb,
BIIMCAHHAs B YroJl. BicaHHas ¥ ONHCaHHAs OKPYKHOCTH TPEYTOJIbHUKA.

8 KJIACC

YetpipéxyronpHuku. [lapamnenorpaMm, ero mpu3Hakv M CBOMCTBA. YacTHbIE
cllydad mapasiesorpaMmoB (IpSMOYTOJNBHUK, pOMO, KBaapaT), WX NPU3HAKH H
cBoiictBa. Tpamenus, paBHOOOKas Tpamenusi, €€ CBOMCTBA M MPU3HAKHU.
[IpssmoyrosibHast Tpaneuus.

*Meton ynBoeHus Menuansl. LleHTpanbHas cuMMeTpus.

Teopema daieca 1 TeopeMa 0 NMPONOPLUUMOHAIBHBIX OTpe3kax. CpeaHue TuHuN
TPEyTroJibHUKA U Tpaneuuu. LIeHTp Macc TpeyroiabHUKa.

[Togobue TpeyronbHUKOB, KodpdunueHnt mnomaodus. [lpuzHaku mnomoOus
TpeyroibHUKOB™. [IpuMeHenue noqo0ust Mpy peiieHny MpakTUYeCKUX 3a/1a4.

CpoiictBa miomaaed reomerpuyeckux ¢uryp. Dopmynbl A  TUIOLIATU
TpEyroyibHUKa, mNapawienorpamMma, pomba u Tpanenuu. OTHOILIEHHUE IIOIAIeH
MoA00HBIX (uUryp.

Boluucnenue miomaneil TpeyroJlbHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYATOM
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa npu pemenun
MPAKTUYECKUX 3a/1au.

CHHyC, KOCHHYC, TaHI€HC OCTpPOro yrIja MpsSMOYTOJIbHOTO TPEYTOJIbHUKA.

OCHOBHOE TPUTOHOMETPUIECKOE TOXKICCTBO. TpUrOHOMETpUYECKHE (DYHKIIMH YTIIOB
B 30°, 45° u 60°.

3 3nech 1 manee * * 0603HAYEHB] TEMBI, H3YUEHHE KOTOPBIX IPOBOAMTCA B 03HAKOMHTENIbHOM Iltane. Ilegaror
CaMOCTOSTEIILHO ONpPENeNsieT 00beM H3y4aeMOro MaTepraa.



BrnucaHHbIe M HEHTPAJIbHBIE YTJIbl, YTOJ MEXKAY KacaTeJIbHOW U XOPAOU. YTIIbI
MEXAY XOpAaMH M CEKYyIIHMMHU. BIUCaHHBIE W ONUCAHHBIE YETHIPEXYTOJBHUKH.
B3anMHoe pacmonokenne AByX OKpykHocTeid. Kacanme okpyxHocteit. OOrmme
KacaTeJIbHbIE K JIBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocuHyc, TaHreHc yrioB oT 0° 70 180°. OCHOBHOE TPUTOHOMETPUIECKOE
TOX/1eCTBO. POPMYIIbI TPUBEACHUS.

Pemenne tpeyronbHUKoB. TeopeMa KOCMHYCOB M TeopeMa CHUHYCOB. Pemenue
IIPAKTUYECKUX 3a/1a4 C UCIIOJIBb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.

*TIpeobOpazoBanue noaoous. [TogoOue cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 IpoOU3BENECHUN OTPE3KOB XOP, TEOPEMBI O TPOU3BEACHUN OTPE3KOB
CEeKYILMX, TEOpEMa O KBaJipaTe KacaTeJIbHOW™.

Bektop, mmmHa  (MOmyNb) — BEKTOpa,  COHANpABJICHHBIE  BEKTOPHI,
IIPOTHUBOIIOJIOKHO HaIPaBJICHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOpPOB, ONEpallid HaJX BeKTopaMu. Pa3jnoxkeHue BeKTOopa 10  JIBYM
HEKOJUIMHEeapHbIM BekTtopaMm. Koopaunarel Bekropa. CkalspHOE NPOU3BEICHUE
BEKTOPOB, IPUMEHEHUE JIJIs1 HAXOKACHUS JUIMH U YTJIOB.

JlexapToBbI KOOPJIMHATHI HA INIOCKOCTH. *YpaBHEHUS MPAMON™ U OKPY>KHOCTHU
B KOOPAMHATAaX, MEPECEUCHUE OKPYKHOCTEM M MPSAMBIX. METOI KOOpAMHAT U €r0
MIPUMEHEHUE.

[IpaBriIbHBIE MHOTOYTOIBHUKY. [{IMHA OKpYyKXHOCTH. ['pagycHas u paanaHHas
Mepa yria, BBIYUCIECHNE JJIMH AyT OKpYKHOCTeW. [Inomans kpyra, CeKTopa, CErMeHTa.

*]JIBMKCHUST TUIOCKOCTH W BHYTPEHHHE CHMMETpHH (QUryp (dJieMeHTapHbIC
npeacrasneHus). [TapamiensHbiii meperoc. [ToBopot™.

IIJIAHWUPYEMBIE ITPEJIMETHBIE PE3YJIbTATBI OCBOEHHM A
®EJIEPAJIBHON PABOYEN ITPOT'PAMMBI KYPCA «'EOMETPUSI» (ITO
'OJAM OBYUYEHUA)

OcBoenne ydeOHOro Kypca «l'eomMeTpus» Ha ypOBHE OCHOBHOTO OOIIETO
oOpa3oBaHMsl JOJDKHO OOECMeuMBaTh JIOCTIDKCHHE CIEAYIOMUX MPEIMETHBIX
00pa3oBaTeNbHBIX PE3yIbTaTOB:

7 KJIIACC

Pacnio3naBaTh u3y4eHHbIE T€OMETPUUECKUE PUTYPBI, ONIPEACIISITh X B3aUMHOE
pacrnoioKeHue, M300pakaTb T€OMETPUYECKHE (QUTYPBI; BBIMOJIHATH YEPTEKU 110
YCIOBUIO 3a1aud. M3MepsATh JNMHENWHbIE W YIJIOBBIE BEJIWYMHBI. Pemiath 3amaun Ha
BBIYMCIICHHE JIJIMH OTPE3KOB U BEJIMYUH YTJIOB.

Jlenath rpyOyto OLIEHKY JMHEHHBIX U YTJIOBBIX BEJIMYUH MTPEIMETOB B PEAIbHOM
’KU3HU, pa3MepoB MPHUPOAHBIX O0BEKTOB. PasnmuuaTh pazMepsl 3THX OOBEKTOB IO
MOPSIAKY BEJIUYMHBI.

CTpouTh 4epPTEIKU K TEOMETPUIESCKHUM 3a/1a49aM (C UCIIOIb30BaHUEM CMBICIOBOI



OIIOPBI: HABOJIAIIKME BOPOCHI U/WJIH aIrOPpUTMAa YUEOHBIX JICHCTBHH).

[Tonp30BaThCs MpPHU3HAKAMU PABEHCTBA TPEYTOJBHUKOB, HCIIOJb30BaTh
MIPU3HAKU U CBOMCTBA paBHOOEAPEHHBIX TPEYTOJIBHUKOB IIPU PEIICHUU 33]1a4.

[IpoBOANTE NOKA3ATEIBCTBA HECTOKHBIX TEOMETPUUECKUX TEOPEM.

[Tonp30BaThCs MNpPHU3HAKAMU PABEHCTBA MPAMOYTOJBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM MEJIMAHbI, IPOBEAEHHON K THIIOTEHY3€ MPSAMOYTOJIBHOIO TPEYTOJIbHUKA, B
pEIICHNY TEOMETPHUSCKHX 3314 (C MCITOJIb30BAaHUEM 3PHUTEIBLHOM HATISTHOCTH W/ HIT!
BepOAILHOM OMOPHI).

Onpenensars napawiedIbHOCTh MPSAMBIX C IOMOIIBIO YTJI0B, KOTOPbIE 00pa3yeT C
HUMH cekymas. Onpenenars MapajuieIbHOCTh MNPSIMBIX C TOMOINBIO PAaBEHCTBA
PACCTOSIHAM OT TOYEK OJHOU MPSAMOM O TOYEK APYTOM MPSIMOU.

Pemate 3a1aun Ha KjeT4aTon Oymare.

[IpoBOIUTH BRIUMCICHUS U HAXOAUThH YUCIIOBbIE U OyKBEHHBIC 3HAUCHUS YTIIOB
B T€OMETPUYECKUX 3a7ayax C HCMOJIb30BAHMEM CYMMBI YIJIOB TPEYTOJbHUKOB WU
MHOTOYTOJIbHUKOB, CBOWCTB YTJIOB, OOpa30BaHHBIX TMPU MEPECECYCHUU [BYX
MApAJUICIIBHBIX TPAMBIX CEKyllel. Pemare mpakTuueckue 3agayd Ha HAXOXKICHUE
YIJIOB.

HNmeTh npeacTaBieHUE O TOHATUE TEOMETPUUECKOTO MECTA TOYEK.

DopMyIUpOBATH OMPEACICHHUSI OKPYKHOCTM W Kpyra, XOpAbl W AuUaMeTpa
OKPYXHOCTH, MOJIb30BaThCSI UX CBOMCTBAMH. Y METh NPUMEHSTH 3TH CBOWCTBA IPHU
pelLIeHUN 3a1ay.

OpueHTUPOBATHCS B MOHATHUSAX. ONMKUCAHHASL OKOJIO TPEYTOJIbHUKA OKPYKHOCTD,
IIEHTP OMHUCAHHOU OKPYXHOCTU. OmnepupoBaTh Ha 0a30BOM YpOBHE (paKTaMH O TOM,
YTO OMCCEKTPUCHI YTJIOB TPEYTroJbHUKA MEPECeKatoTCs B OJHON TOYKE, U O TOM, YTO
CEepEIMHHBIE MEPIEHAUKYJISIPbl K CTOPOHAM TPEYTOJIbHUKA NEPECEKATCA B OJHOU
TOYKE.

OpueHTUpOBaTHCS B TMOHATUAX U ONEPUPOBATH Ha 0a30BOM YpOBHE:
KacarelibHasg K OKPY>XHOCTH, TE€OpeMa O IMEpPNEHAUKYJISIPHOCTA KacaTelbHOM H
pannyca, IpOBEIEHHOTO K TOUKE KAaCAHUH.

NmeThp mpencTaBieHUME O MNPOCTEHIINX TE€OMETPUUECKMX HEPABEHCTBAX, HX
MPAKTUYECKOM CMBICJIE.

[IpoBOANTHL OCHOBHBIE T€OMETPUUECKUE MOCTPOCHUS C MOMOIIBIO LHUPKYIS U
JIMHEWKH.

8 KJIACC

PacniozHaBaTh OCHOBHBIE BHJIIBI  YETHIPEXYTOJBHUKOB, HX DJIEMEHTHI,
MOJIb30BATHCA UX CBOMCTBAMH MIPU PEUICHUU T€OMETPUUECKUX 3aa4.

OpueHTUpPOBATHCS B MOHSITUU — TOUKU MEPECEUCHUS] MEIUAH TPEYroJbHUKA
(eHTpa Macc) B peIIeHnH 3a/ad.

Brnaaete noHsATHEM CpeHEN JIMHUU TPEYTOJbHUKA U TPANELUHUH, TPUMEHATDH UX
CBOWCTBA IIPU PEUICHUH MPOCTEUIINX T'€OMETPUUECKUX 3aAad. VIMeTh npesicTaBieHue
o teopeme Dasieca u TeopeMe 0 MPONOPLMOHAIBHBIX OTPE3KAX, NPUMEHAITh UX I
peIIeHUs MPAaKTUIESCKUX 3a1a4 (C ONopol Ha 3pUTEBHYIO HATJISITHOCTD).

[IpumeHsATh mpu3HAKKA MOAOOUSI TPEYrOJLHUKOB B PEIICHHH HECIOXKHBIX



reOMETPUYECKUX 3a/1ad.

[Tonb3oBaTbes Teopemoit I[ludaropa st permieHHss TeOMETPUYECKUX U
NPaKTHYECKHX 3a/1a4.

Bnamets mMOHSATHAMH CHHYCa, KOCHHYCa H TaHIEHCAa OCTPOro yria
OPSIMOYTOJILHOTO TPEYToJbHUKA. [107h30BaThCS ATHMH TMOHSITUSMHU JJIS PEIICHHUS
NPaKTHYECKUX 3a1a4 (Ipu HEOOXOAUMOCTH C ONIOPOW Ha aJTOPUTM IPABHIIA).

Bbramcnate  (pa3nuuHbiME - criocoOamu) (¢ ONMOpOH Ha  CIPABOYHYIO
HH(QOpMAIMIO) TIUIONIAJh TPEYTrOJbHHKA W IUIOMIAJHM MHOTOYTOJBHBIX (QHTYD
(momB3ysch, TIe HE0OXO0AUMO, KalbKyISTOpoM). [IpUMEHSTh MOTyuYeHHbIE YMEHHS B
HNpPaKTUYECKHX 3a7a4ax.

Bnaners MOHATHSAMU BIUCAHHOTO U IIEHTPAJIBHOTO YIja, HCIONb30BaTh
TEOPEMbI O BIIMCAHHBIX YIJaX, YriaX MEXIy XOpAaMHu (CEKYIIMMH) M YTIIe MEXIY
KacaTeJIbHOW ¥ XOPAOH MPH PEIIEHUH MPOCTEHITNX TEOMETPUIECKUX 3a/1ad.

BrnaneTs MOHSITHEM OMUCAHHOTO YETHIPEXYTOJbHUKA, TPUMEHITh CBOWCTBA
OIMMCAHHOTO YETHIPEXYTOJIBHIKA MPH PEIICHUH MMPOCTEHIITNX 3a/a4.

[TpuMeHsATh TONyYeHHBIE 3HAHUS HA NPAKTUKE — CTPOUTHh MaTEMaTHUECKUE
MOJIEIIH JIUIS 33]1a4 PEATbHOM )KU3HH M IPOBOJIUTH COOTBETCTBYIOIINE BBIYMCICHHS C
NpUMEHEHHEeM Toao0usi © TpuroHomerpuu (MONB3ysCch, TAe HEOOXOIMMO,
KaJbKYJISTOPOM).

9 KJIACC

3HaTh TPUTOHOMETPHUUECKHUE (DYHKIIMHU OCTPHIX YTII0B, HAXOJIUTh C UX MOMOILbIO
pa3IMYHbBIE DJIEMEHTHI MPSIMOYTOJIBHOTO TPEYTOJbHUKA («PEHlICHHE MPSIMOYTOIbHBIX
TPEYTOJILHUKOB»). HaxomuTh (C MOMOIIBIO KAJBKYJISATOPA) JJIMHBI W YIIIBI JUIS
HETaOJIMYHBIX 3HAUCHU.

[Tonb30BaTbesa (opMysiaMu MPUBEACHHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXKJIECTBOM JUISI HAxXOXJEHHS COOTHOLIEHMM MEXIYy TPUTOHOMETPUUYECKUMU
BeMurMHaMH (C OTIOPOI Ha CIIPaBOYHYIO HH(DOPMAITHIO).

Hcrnonb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JUISl HAXOXACHHS Pa3IMYHBIX
AIIEMEHTOB TPEYTOJIbHUKA («PEIICHUE TPEYTOJIbHUKOBY), TPUMEHSTh UX TIPU PEIICHUH
MIPOCTEUIINX T€OMETPUUECKUX 3aad.

Bnangets noHatusiMu npeodpazoBaHus Mogo0Usl, COOTBETCTBEHHBIX 3JIEMEHTOB
noa00HbIX ¢uryp. [lonb30BaThCsi CBOMCTBAMU MO100MS MPOU3BOJIBHBIX (DUTYP, YMETh
BBIUUCIIATH JUIMHBI U HAXOJUTh YIJIbI Y MOMOOHBIX (UTYp (IO aNroputMy y4eOHBIX
nevictBuii). IIpuMeHATH CBOWMCTBA MOMOOMS B TMPAKTHUSCKHX 3aaadax. YMETh
MPUBOAUTH MPUMEPHI MOAOOHBIX PUTYP B OKPYXkAIOIEM MHUPE.

[Tonwp3oBaTbes TeopeMaMu (IO BU3YAIBHOM OIOpPE) O MPOU3BEICHUH OTPE3KOB
XOpJA, O IPOU3BEAEHUHU OTPE3KOB CEKYIIMX, O KBaIpaTe KacaTeIbHOM.

[Tonp30oBaThCA BEKTOpPaMH, TMOHUMATh WX TEOMETPUUYCCKUM W (U3HUECCKUIN
CMBICTI, TPUMEHSTh UX B PELICHUH T€OMETPUUECKUX U pu3ndeckux 3aaad. [[pumMenars
CKJISIPHOE MPOU3BEICHUE BEKTOPOB ISl HAXOKJIEHUS JIJIMH U YIJIOB.

[Tonbp30BaThCA METOOM KOOPJMHAT HA MJIOCKOCTH, IPUMEHSThH €r0 B PELIEHUU
r€OMETPUYECKHUX U MPAKTUYECKUX 3aad.

Brnanete MNOHATHAMHM NPaBHWIBHOIO MHOTOYTOJIBHHMKA, UIMHBI OKPY>KHOCTH,



JUIMHBI TyTH OKPY>KHOCTH Y paJIMAHHOM MEPBI yIJIa, YMETh BBIYUCIIATH IUIOLAAb Kpyra
U ero yacteil (c omopoi Ha crpaBouHyr HHPOpManuio). [IpuMeHsTh MOTyYeHHBIE
YMEHHMS B IIPAKTUYECKUX 3a7a4ax.

Haxomute ocu (WM IIEHTPHI) CUMMETPHH (QUTYp, MPHUMEHSTH IBMKCHUS
IJIOCKOCTH B IPOCTEUIINX CITydasix.

[IprMeHATh IONy4YEHHBIE 3HAHWUS HA NPAKTUKE — CTPOUTH MATEMATHYECKHUE
MOJENM I 3a/1a4 PEANIbHOM KU3HU U MPOBOJNUTH COOTBETCTBYIOIIME BBIYMCIIEHUS C
NPUMECHEHHEM TMOJO0MSI W TPUTOHOMETPUYECKHX (QYHKIUH (MONMB3ysch, TIe
HEOOXOMMO, KAIBKYJIITOPOM).

OEJAEPAJIBHASA PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA
«BEPOSATHOCTBb U CTATUCTUKA» 7-9 KJIACCBI

Hean u3yyeHus y4e0HOro Kypca

B coBpemenHOM 1IM(pOBOM MUpPE BEPOATHOCTH U CTATUCTUKA TPUOOPETAIOT BCE
OOJBITYI0 3HAYMMOCTh, KaK ¢ TOYKH 3PEHUS MPAKTHYCCKUX MPWIOKCHUH, TaK U UX
posii B oOpa3zoBanuu. Kaxapiii 4eI0BeK MOCTOSIHHO MTPUHUMAET PEIICHUS] Ha OCHOBE
MMEIOIINXCA Y HETO JaHHBIX. A i1 0O0OCHOBAHHOTO MIPUHSTHUS PEIICHUS B YCIOBUSIX
HEJ0CTaTKa WM U30bITKa WHGOpMAIMM HEOOXOJAMMO B TOM YHCJIE XOPOIIO
c(OpPMUPOBAHHOE BEPOSITHOCTHOE U CTATUCTHUYECKOE MbIlIeHHE. VIMEHHO mo3ToMy
OCTPO BCTajda HEOOXOAUMOCTh CGHOPMHUPOBATH y OOYYAIONIMXCS, B TOM YHCIE
oOyyvaroruxcst ¢ 3[IP, dbyHKIMOHATBHYIO TPaMOTHOCTh, BKIIIOYAIONIYIO B ceOsi B
KaueCcTBe HEOThEMJIEMON COCTAaBISIONMIEH YMEHHE BOCHPUHHMATh U KPUTHUYECKHU
aHAJIM3UPOBATh MH(POPMAIUIO, TPEICTABICHHYIO B Pa3IUYHBIX (popmax, MOHMMATH
BEPOSATHOCTHBIA XapaKTep MHOTHUX pEaTbHBIX MPOLECCOB U 3aBUCHUMOCTEH,
MPOU3BOJIUTH TMPOCTEUIITNE BEPOSITHOCTHBIE PACUETHL. 3HAKOMCTBO C OCHOBHBIMH
NpUHIMIIAMUA cOOpa, aHalIM3a W MPEACTABICHUS JaHHBIX U3 PAa3INYHBIX cep KU3HU
o0111ecTBa U TOCYJapCTBA MPUOOIIAET 00YUAIOIINXCS K OOIIIECTBEHHBIM HHTEPECAM.

B crpykrype mporpammbl yueOHOTO Kypca «BepoSTHOCTP M CTATUCTHKA»
OCHOBHOM IIIKOJIbI BBIJICJICHBI CJEAYIOIINE COJEPKATEIIbHO-METOIUUECKUE JIMHUU:
«IIpencraBnenre qJaHHBIX U ONKUCATENbHAS CTATUCTUKAY; « BEpOATHOCTEY; «DJIEMEHTHI
KoMOuHaTopuku»; «Brenenue B Teopuro rpadoB».

Conepxanne nmuauM «[IpeacraBieHne JaHHBIX U ONMUCATENbHAS CTATUCTUKA»
CIIY>KUT OCHOBOH 151 hOpMUPOBaHUS HABBIKOB PabOTHI ¢ MHPOPMAIIUEH: OT YTCHUS U
WHTEpIpeTanuy WHPOPMAIMH, TPEACTaBICHHOW B TaOMWIlaX, Ha aUarpaMMmax M
rpadukax 1m0 cOopa, TpEACTaBICHUS M aHadu3a JaHHBIX C HCIOJIb30BAHUEM
CTAaTHUCTUYECKUX XapaKTePUCTHK CPEOHUX W paccewBaHus. PaboTas ¢ JaHHBIMH,
oOyuaroruecst ¢ 3I1P y4arcs cumThiBaTh M MHTEPIIPETUPOBATH JTaHHBIC, BBIIBUTATH,
apryMEHTHPOBAaTh M KPUTHUKOBATH MPOCTCHINNE THIOTE3bl, Pa3MBIIUIATh HaJ
(dakTOpaMH, BBI3BIBAIONIMMHA HW3MCHYHMBOCTh, W OIICHMBATh MX BIIMSHHEC Ha
paccMaTpruBaeMble BETUYHHBI M POIIECCHI.

NHTYyUTUBHOE MpEACTaBIECHUE O CIy4yalHOW H3MEHYMBOCTH, HCCIEIOBaHUE
3aKOHOMEPHOCTEN U TEHACHUMN CTAHOBUTCS MOTUBUPYIOIIEW OCHOBOU [T U3y4YEHUS
Teopuu BeposTHOCcTel. bonbiioe 3nauenue nns oOyuaromuxcs ¢ 3[1P 3gecy umerot



NPaKTUYECKUE 3aJaHusl, B YACTHOCTHU ONBITHI C KJIIACCUYECKUMH BEPOSITHOCTHBIMU
MO/ICIISIMU.

[TonsiTHe BEpPOSATHOCTH BBOIAUTCS KaK Mepa MPaBIONOI00WS CIIy4alHOTO
coObrtus. [Ipu m3yuenun kypca odyuatomuecs ¢ 3[1P 3HakoMsTCS ¢ mpocTermmmMu
METOJAMU  BBIUYKMCJICHUS  BEPOSITHOCTEM B  CIyYaWHBIX OJKCIEPUMEHTAX C
PaBHOBO3MOKHBIMHM  3JIEMEHTAPHBIMU MCXOJAMH, BEPOSITHOCTHBIMU 3aKOHAMH,
MO3BOJISIIOIIMMHM  CTaBUTh M peIlIaTh OoJiee CIOXKHBIE 3anaud. B Kypc BXOOST
HayaJbHbIE MPEACTABICHUS O CIy4YalHbIX BEJIMYMHAX M HUX  YHUCJIOBBIX
XapaKTepUCTUKAX.

Takxke B paMKax 3TOro Kypca OCYIIECTBISECTCS 3HAKOMCTBO O0OydYaromuxcs ¢
3[IP ¢ MHOXecTBaMH W OCHOBHBIMH OII€palUsIMU  HAJ MHOXECTBaMH,
paccMaTpUBAKOTCS NPUMEPbl NPUMEHEHHS [UId PEIIEHUs 3a7ad, a TakxKe
UCIIOJIb30BAHUA B IPYTUX MaTEMaTHUYECKUX Kypcax U YUYEOHBIX MPEIMETaXx.

MecTo yueOHOro Kypca B yueOHOM IJIaHe

B 7-9 knaccax u3ydaercs Kypc «BeposTHOCTP M CTaTHCTHKa», B KOTOPBIH
BXomAT paszgensl. «[IpeacraBieHune MAaHHBIX M ONUCATeNbHAs CTATUCTHKAY;
«BeposTHOCTE»; «DIeMeHThl KOMOMHATOPUKU»; «BBeieHue B T€OpUIo rpados».

Ha u3yuenue nanHoro kypca oTBOAUT 1 y4yeOHBIN yac B HENENIO B TCUCHHE
KaXk70ro roja o0yuenus, Bcero 102 yueOHbIX yaca.

COAEPXXAHUE YYEBHOI'O KYPCA «BEPOSATHOCTH U CTATUCTUKA (ITO
'OJAM OBYUYEHUA)

7 KJIACC

[IpencraBiienrie AaHHBIX B BHUJE TaOJull, auarpamm, rpadukoB. 3amoJIHCHUE
TaO0JINII, YTCHUE U TTOCTPOCHUE qUarpaMm (CTOJIOMKOBBIX (CTOJOYATHIX) M KPYTOBBIX).
Urtenue rpadukoB peaibHBIX MpolreccoB. M3Bneuenrne nHdpopmManuu U3 guarpamm u
TaOJIUII, UCTIOJIL30BaHUE U UHTEPIIPETALIUS] TaHHBIX.

OnucarenbHas CTAaTUCTHKA: cpeaHee apudMeTHUecKoe, MeJuaHa, pa3Max,
HauOoJbIllee M HaWMEHbIIee 3HAUYeHHS HaOopa 4YHCIOBBIX JaHHBIX. [Ipumepsl
CIIy4allHOW U3MEHYUBOCTH.

*CiydaiiHbplii 9KCIIEpUMEHT (OTBIT) W clydyaiiHoe coObiTHe. BeposTHOCTh U
gacToTa. PoJib MaOBEPOSTHBIX U TPAKTUYECKH JOCTOBEPHBIX COOBITHH B PUPOJIC U B
oOmecTBe. MOHETA M HTPaNIbHAS KOCTH B TEOPHHU BEPOSATHOCTEH™*?,

*T'pad, BepmmHa, pebpo. Cremenp BepmuHbL. Yucno pébep m cymmapHas
creneHb BepiuH. [Ipeacrasienue o csa3HoctH rpada. Llenu u nukiet. [Tyt B rpadax.
Oo6xox rpada (atinepos myTh). [IpeacraBieHue 06 oprueHTUpOBaHHOM Ipade. Perenne
3aj1a4 ¢ MOMOIIbI0 rpadoB™.

4 3ech 1 manee * * 0603HAYEHB! TEMBI, H3yUEHHE KOTOPBIX MPOBOAMTCS B 03HAKOMHTEILHOM Tiane. Ilegaror
CaMOCTOSTEIILHO ONpPENeNsieT 00beM H3y4aeMOro MaTepraa.



8 KJIACC

[IpencraBneHne qaHHBIX B BUAE TAOIUI, TUarpaMM, rpaduKoB.

MHOXeCTBO, 3JE€MEHT MHOXECTBA, NOJAMHOXecTBO. Onepanuu  Hajg
MHOXKECTBaMU: 00bEAMHEHHUE, TIepeceueHue, nononHenre. CBolcTBa onepanuii Haj
MHOXECTBAMU: MIEPEMECTUTENBHOE, COYETATEIBHOE, pacnpeeuTeIbHOE,
BKJIIOUeHM. Mcrionb3oBanue rpaduuecKkoro mpeacTaBiIeHUsI MHOXKECTB JIJIsl ONUCAHUS
peanbHBIX NPOLIECCOB U SIBJICHUM, P PELICHUH 3a/a4.

*3mepenue pacceMBaHus AaHHBIX. Jlucnepcus U CTaHIApPTHOE OTKIOHEHUE
YHCIOBBIX HA00POB. /lnarpamMma paccenBaHus™.

DOneMeHTapHble COObITUSI  ciaydailHoro omnbiTa. Ciy4aliHble  COOBITHSI.
BepositHocTu co6biTHiI. ONBITEI ¢ PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMHU.
Crny4aiiablii BBIOOpP. CBSI3b MEXK]1y MAJIOBEPOSITHBIMU M TPAKTUYECKH JTOCTOBEPHBIMU
COOBITUSIMU B MPUPOJIE, OOLIECTBE U HAYKE.

*JlepeBo. CBOICTBA I€pEBbEB. €AMHCTBEHHOCTh MMYTH, CYILIECTBOBAHUE BUCAUYEH
BEpUIMHBI, CBSA3b MEXAY YUCIOM BEpPUIMH M 4yuciaoM pédep. [IpaBuno yMHOXEHUS.
Pemenue 3aau ¢ momoibio rpados.

[TpotuBononoxuele coObiTust. Juarpamma Oitnepa. OObenuHeHuEe H
nepecedeHure coobituii. HecoBmecTHbie coObITHS. DOpMyIia CIIOKEHHUS BEPOATHOCTEH.
VYcnoBHas  BepostHOCTb. IlpaBuno  ymHoxenus. HezaBucumble — coObITHS.
[IpeacraBineHre SKCIIEpUMEHTAa B BHJE JepeBa. PenieHue 3amad Ha HaXOXICHUE
BEPOATHOCTEN ¢ MOMOUIBIO IEpEBA CIIy4allHOTO SKCIEPUMEHTA, TuarpaMm Disepa™.

9 KJIACC

[IpencraBneHue JaHHBIX B BUJIE€ TAOJIHII, AMArpaMM, TpaduKoB, UHTEPIIPETAITUS
JTaHHBIX. UTEHUE U MOCTPOCHHE TAOJHII, TUarpaMm, TpaprKOB MO PeaTbHbIM JaHHBIM.

[lepectanoBku u ¢akropuayn. CoueTaHuss U 4YUCIO codeTaHuil. *TpeyroabHUK
[Tackans™. Permenue 3a1a4 ¢ UCTIOIb30BAHUEM KOMOMHATOPHUKH.

*T'eomeTrpuueckasi BeposATHOCTh. CilydailHblid BBIOOp TOYKM U3 (UTYphl Ha
MJIOCKOCTH, U3 OTpPe3Ka U U3 AYTU OKPYKHOCTH™.

HcnbiTanne. Yenex u Heynada. Cepus UCIIBITaHUN 10 niepBoro ycnexa. Cepus
ucneiTaHuil bepHyu. BepostHocTr coObITHI B cepun ucnbiTaHuid bepHyu.

CnyvaiiHas BEIWYMHA W pacOpeicsieHue BEpOATHOCTEW. MaremaTuyeckoe
oXxuaanue u gucnepcus. [[pumepsl MaTeMaTHYECKOTO 0KUIaHUS KaK TEOPETUUECKOTO
CpPEIHEr0 3HAaYEHUsI BEIMYMHBbL. MaTeEMAaTUYECKOE OKUIAHNE U JUCTIEPCUS CITyYaWHOU
BEJIMYMHBI KYUCJIO YCIIEXOB B CEPUU UCTIIBITAHUN bepHyIm».

[Tonarue o 3akoHe OONbIIMX YHncell. M3MepeHne BEpOSTHOCTEH C IMOMOIIBIO
gacToT. POtk ¥ 3HaYeHHE 3aKOHA OOJIBIITUX YHCEN B IPHPO/IE U 0OIIIECTRE.

IIJTAHWUPYEMBIE ITPEJIMETHBIE PE3YJIbTATBI OCBOEHHM A
®EJIEPAJIBHOM PABOYEM ITPOTPAMMEBI KYPCA «BEPOSITHOCTH U
CTATUCTHUKA» (ITO TOAAM OBYUYEHU )

[IpeameTHBIC pe3ynbTaThl OCBOCHHS Kypca «BeposTHOCTh M cTaTUCTHKa» B 7—9
KJIacCax XapakTepU3yIOTCs CAEAYIOMMMI YMEHUSIMU.



7 KJIACC

Yurate uHPOpMAIMIO, MPEACTABICHHYIO B TallMIaX, Ha JuUarpaMmax;
MPE/ICTABIATh JaHHbIE B BHIC TaONWI, CTPOUTH JAHMArPaMMBI (CTOJIOWMKOBBIC
(cTonb4aThie) U KPyroBbIe) M0 MacCUBaM 3HAYCHHH (C MCTIONIB30BaHUEM 3PUTEIBHOM
HATJSTHOCTH W/ BepOATbHOW OTIOPHI).

OnuceiBaTh W UHTEPHPETUPOBATH  PEATBHBIE  YHCIOBBIE  JIAHHBIE,
npe/cTaBiICHHbIE B TaOIUIaX, HA [uarpaMmmax, rpadukax.

OpueHTUpOBaTbCA B TOHATHUAX M OMNEPUPOBATh UMU HAa 0a30BOM ypOBHE!
cpenHee apupMeTuIecKoe, MeIana, HauOoJbIIee U HaMMEHbIIIee 3HAUCHHUs, pa3Max.

NmMeTp mnpenacraBieHUE O CIIy4YalHOW W3MEHYMBOCTM Ha IMPUMEpPAX IIEH,
(U3MYECKUX BEJIWYUH, AHTPONOMETPUYECKUX JIaHHBIX; HMMETh NPEACTABICHHUE O
CTaTUCTUYECKON YCTOWYHUBOCTH.

8 KJIACC

W3Bnekatp M NpeoOpa3oBbIBaTh MH(OpPMALMIO, MPEICTAaBICHHYIO B BHUJE
TabnuL, auarpamm, rpauKoB; NPEACTaBIATh JaHHbIE B BHJE TaONMII, JUArpaMM,
rpaduKoB.

OnuceIBaTh NOCIIE COBMECTHOTO aHAJIN3a JAHHBIE C IIOMOLIBIO0 CTATUCTUYECKUX
NOKa3aTeliell: CpeqHUX 3HAYCHWH M Mep paccenBaHus (pa3Max, IUCTIEpPCHS |
CTaHJapTHOE OTKJIOHCHHE).

HaxoauTb 4acTOThl YUCIOBBIX 3HAUEHUH U YAaCTOThI COOBITHI, B TOM YHUCJIE IO
pe3ylnbraTaM HM3MEpeHHH W HabmofeHui (C  HMCIIONIB30BAHHEM  3PUTEIIBHOM
HATJSTHOCTH W/WITH BepOATbHOW OIIOPHI).

HaxonuThe BEpOATHOCTH CIIy4ailHbIX COOBITUHA B ONBITaX, 3Has BEPOATHOCTH
AJIEMEHTAPHBIX COOBITHI,, B TOM 4YHCJIE B ONbITaX C PaBHOBO3MOXHBIMU
DIIEMEHTAPHBIMU COOBITUSAMH (C WCIIONB30BAHUEM 3PHUTEIBHON HATJISTHOCTH W/
BepOaIbHOM OTOPHI).

NMetp mnpenacraBieHue O TrpapUUecKux MOMAENSX: JIE€PEBO CIYy4YalHOTO
JKCIIEPUMEHTA, AUarpaMMbl DUJepa, YUCIoBas mpsmasi.

OmnepupoBaTh MOHATHSAMHU Ha 0a30BOM YpOBHE. MHOXECTBO, MOJMHOKECTBO;
BBITIOJHSATH ONEpallii HaJl MHOXECTBAMH. 00BbEAMHEHNE, TIEPECEUEHUE, TONOTHEHUE;
NEePEUUCIIATh  DJIEMEHTBl MHOXECTB; IPHMEHSITh CBOHCTBA MHOXECTB  (C
UCII0JIb30BaHUEM BH3YaJIbHOW OTIOPBI).

Hmets mpencraBieHne O rpauueckoM IpeCTaBICHUE MHOXECTB M CBS3EH
MEXIy HUMU JJI ONTMCAHUS MPOIIECCOB U SIBJICHUHM, B TOM YHUCJIE NPU PEIICHUH 33124
U3 JIpYyTUX Y4eOHBIX MPEIMETOB U KYPCOB.

9 KJIACC

N3Bnexkath u mpeoOpa3oBeIBaTh HHPOPMAIIHIO, TIPEICTABICHHYIO B PA3TUIHBIX
WUCTOYHHUKAX B BHJE TAOJIMI, JUarpamm, rpaduKoB; MPEICTaBIATh JIaHHBIC B BHJIC
TaOJIuII, JUarpamm, rpauKoB.



PemaTte npocTeiiime 3a1a4u opraHu30BaHHBIM NIEPe0OPOM BAPUAHTOB, a TAKKE
C UCIOJIb30BaHUEM KOMOMHATOPHBIX MPABUI U METOJIOB.

NmeTs mpencraBieHue 00 ONHMCATENbHBIX XapaKTEPUCTUKAX [JIi MACCHUBOB
YHUCJIOBBIX JJAHHBIX, B TOM YHUCJIE CPETHUE 3HAYEHUSI U MEPBI PACCEUBAHMUSL.

Haxonuth 4acTOTHl 3HAYCHWNW W YACTOTHI COOBITHS, B TOM YHCIIE TOJIb3YSCh
pe3yJibTaTaMu MPOBEAEHHBIX U3MEPEHUIN W HAOJI0IeHUH (C OIMOpol Ha CIPaBOYHYIO
UHPOPMAIIHIO).

HaxonuTh BEpOSTHOCTH CIy4aHBbIX COOBITUM B M3YUYEHHBIX OIbITaxX, B TOM
YHUCJIE€ B OMNbITaX C PABHOBO3MOKHBIMHU JJIEMEHTAPHBIMU COOBITHUSIMH, B CEpHUSIX
UCIIBITAHUM JI0 IEPBOTO YCIIEXA, B CEPUSIX UCTIBITAHUI bepHyIuin.

NMeTer mnpeAcTaBIE€HHE O CIyYalHOW BEJIMYMHE KW O PacHpeiesieHUun
BEPOSATHOCTEM.

NMerp mnpencraBieHue O 3aKOHE OOJNBIIMX YHUCEN Kak O MPOSBICHUU
3aKOHOMEPHOCTH B CIIyYailHOW M3MEHYMBOCTH U O POJIM 3aKOHA OOJBIIUX YUCEN B
MIPUPOJIC U OOIIECTRE.



TEMATHUYECKOE INTAHMPOBAHUE

Temarnueckoe MIAHUPOBAHWE U KOJMYECTBE YacOB, OTBOAMMBIX HA OCBOCHHE KaXKJIOM TeMbl Y4eOHOTro mpeaMera
«Matematuka» (enepaibHONl aJanTUPOBAHHOW OCHOBHOW 00pa30BaTENbHOM NMpOrpaMMbl OCHOBHOI'O OOIIEro oOpa3oBaHUsSA
00yyYaroIuxcsl ¢ 3aep’KKOM MCUXMUYECKOro pa3BUTHS, B LIEJIOM COBMAJAIOT C COOTBETCTBYIOLIUM pazlesioM (enepanbHON
paboueii mporpamMmsl yueOHOT0 peameTa « MaTemaTiKa» 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO 00111er0o 00pa3oBanus. [1pu
aToM OpraHuzanys BIpaBe caMa BHOCUTh M3MEHEHMsI B COJIEP)KaHHME M pacHpeleleHHe Y4eOHOro marepuana Mo rojaam
oOy4eHHs, B TMOCJIEAOBATEIIBHOCTh M3YyYEHHUS TEM W KOJMYECTBO YacOB HAa OCBOCHHE KaXJOW TEMbl, ONpENesICHUuE
OpraHu3alMOHHBIX (popM 00OyueHus U T.11. OOOCHOBAaHHOCTH JAHHBIX U3MEHEHUH ONpeIesieTcss BBIOpaHHBIM 00pa30BaTEIbHON
opranuzanueit YMK, unnuBuryanbHbIMU ICUXO(PU3NYECKUMU OCOOEHHOCTMU KOHKpETHBIX oOydaromuxcs ¢ 31IP, crenenbto
YCBOGHHOCTH HUMHU Y4Y€OHBIX TEM, PEKOMEHJalUWsSMU IO OTOOpY M ajanTalud ydyeOHOro marepuana M0 MaTeMaTuKe,
npeacTaBieHHbIMU B [I0SCHUTENBHOM 3aIIHCKe.

5 kaacce (He menee 170 1)

Ha3Banmue
pa3nesia (Tembl)
OcHoBHoOE conepxaHue OcHoBHbBIE BH/IBI 1eSITeJILHOCTH 00y4aI0UXCs
Kypca (4uciao
4acoB)

HarypanbHbie Hecartnynas cucrema cuucieHus. Psan HaTypanbHbIX 4yucell |UuTarh, 3anMcbiBaTh, CPABHUBATH HATypaJbHbIC 4YHUCIA;
uucaa. JleiicrBust ¢ |Hatypamsnberit psn. Yucmo 0. HartypanmpHble 4Ymciaa Ha|y4yacTBOBAThH B OOCY:KAEHHH CIOCO0OB YIIOPSIOYHBAHUS
HATYPaJbHBIMHU KOOp-AMHATHOM npsMoil. CpaBHEHHE, OKPYTJIICHUE HATYPAIbHBIX | YUCEI.
Y CJIAMM qHUCeTl. N300paxaTh KOOPAMHATHYIO MPSAMYI, OTMeYaThb 4HCIIA
(43 u) ApudMeTnueckue JeiicTBUA ¢ HATYpalbHBIMH uuciiamu. | TOUKaMH Ha KOOPAMHATHOU IIPSAMOM, HAXOAMTH KOOPIHMHATHI

CBoiicTBa HyNS NPHM CIOKEHAM W -yMHOXEHHH, cBoicTsa|TOTKHI-

eIMHMLBI  TpU  YMHOKEHWH.  IlepeMeCTHTENbHOE W HccnenoBath cBoiicTBa HaTypansHOrO psiaa, unucen 0 u 1 mpu

coueTaTeNbHOE  CBOMCTBA  CJIOKEHHMS M yMHOXeHws, | STO7KCHUN M yMHOMXCHHH.
x4 M cnoab30BaTh PABUIIO OKPYTIIEHUS HATYPATBHBIX YHCEN TP

*pacnpenenauTenbHOe CBOMCTBO YMHOXKEHHUA™ ©. g
HEO0OXOIUMOCTH C OMOPOI Ha aJIrOPUTM IIPaBHIIA.




*JlenuTenn W KpaTHbIE™ 4YHMCa, pa3JOKEHUE 4YHUCIIa Ha
MHoOuTenu. Jlenmenue ¢ ocrtarkoM. IIpocTeie m cocraBHBIE
yrcna. *[Ipusnaku nenumoctr Ha 2, 5, 10, 3, 9*.

CreneHb ¢ HATYpaJIbHBIM [TOKA3aTEIEM.

HucnoBble BEIPAKEHUS; IOPAIOK JECHCTBUM.

Pemienue TeKCTOBBIX 3a/1a4 Ha Bce apu(MeTHUECKUe AeHCTBUS,
Ha JIBUJKEHUE U MOKYIIKH.

BopinoaHaTs, apudmernyeckue AeMCTBUSA C HATYPAIbHBIMU
YUCJIAMH, BBIYHCJIATH 3HAYCHUS YHUCJIOBBIX BBIPAKEHHUH CO
CKoOKaMH U 0e3 CKOOOK.

3anuchIBaTh IPOU3BEICHUE B BUJE CTEIICHH, YUTATh CTEIICHH,
HCI0Jb30BATh TEPMHHOJIOrHI0 (OCHOBaHME, IIOKA3aTelb),
BBIUHC/ISATh 3HAYEHHs] CTCMEHEH TpH HEOOXOAMMOCTH C
BHU3yaJIbHOW OMOPOM.

BbInoiHATH, TNPUKUAKY M OLEHKY 3HAYCHUN YHCIOBBIX
BBIP)XCHUI, MpeaaraTb U NPUMEHATh NPUEMbI MPOBEPKHU
BBIUHCIICHHH.

Hcnonbs3oBaTh MNpHU BBIUMCICHUSAX TepeMeCTHTebHOe |
coyeTaTrejibHOEe CBOMCTBA CJIOKEHHSI W YMHOKEHUs,
*pacnpeneauTebHOe CBOHCTBO YMHOKEHUs™;
dopMyIMpoBaTh U MPUMEHITH IpaBWIa MNPeodpa3oBaAHUSA
YHMCJIOBBIX BHIPA’KEHU HA OCHOBE CBOMCTB apu(P)MeTHIECKHX
AelcTBUI MPU HEOOXOAUMOCTH C HANPABJIAIOLIEH MOMOIIBIO.
@®opMyJHPOBATH OMNpeIeJIeHHsT JACIUTEIs W KpaTtHoro (c
OIIOPOii Ha AITOPUTM IIPABHJIA), HA3LIBATH JICJIUTEIIN U KPATHBIC
4lCclla, Pacmo3HaBaThb IIPOCTBIE U  COCTaBHBIE 4YHCIIA,
(¢opMyIMpoBaTh M NPUMEHATH MPU3HAKHK JICTMMOCTH Ha 2, 3,
5 9, 10, (c omopoii Ha aXrOpuT™M MpaBHIa); MPHUMEHSATH
AJITOPUTM  PA3JIOKEHUS] YMCIAa Ha TPOCTbIE MHOXKHUTEIH,
HAXOJIMTh OCTAaTKH OT ACJICHUS 1 HEIIOJIHOE YacTHOE.
Pacnmo3HaBaTh MHCTHHHEIE U JIOXKHBIE BBICKA3bIBAHHS O
HATypaJIbHBIX YHUCIIAX, MPUBOAUTH MPUMeEPbI U KOHTPIIPUMEDHI,
CTPOUTH BBICKA3bIBAHUSI M OTPHUIAHMS BBICKA3bIBAHUN O
CBOICTBaX HaTYpaJIbHBIX YHCEI C OMOPOI Ha oOpasell.

Pemath TEKCTOBBIE 3aJaud  apU(PMETHUYECKUM CIIOCOOOM,
HCIO0JIb30BaTh 3aBHCHMOCTH MEXIy BEIMYMHAMHU (CKOPOCTH,
BpeMsI, PacCTOSTHKE, IIeHa, KOJUYECTBO, CTOMMOCTb M Jp.) TPH
HEOOXOAMMOCTH C MCIOJIB30BAaHUEM CIIPABOYHON MH(OpPMALIUK:
AHAJIM3MPOBATH TEKCT 3a/1a4M, nepedopMyIUpPOBATH YCIOBHE,
H3BJIEKATH HEO0OXOUMBIC JIaHHBIC, YCTAHABJIHMBATH
3aBHCHUMOCTH MEXIy BEIMYMHAMH TPH HEOOXOAMMOCTH C




HAIPABJISIOIICH TTOMOIIIBIO.

MojaeaupoBaTh X0/ PCIICHUS 33/1a4d C TOMOIIBI0 PHCYHKA,
CXEMBblI, TaOJIHUIIBI.

I[puBoauTs, pa3doupaTh pa3IUyHbIC
pelIeHUil  TeKCTOBBIX 3amad  (mpu
HATPaBJISIOIIEH TOMOIIIBIO).

C noMouIbI0 meaarora OUEeHUBATDH ITOJYYCHHBIH peE3yJbTaT,
OCYIIEeCTBJATH  CAMOKOHTpOJb,  TPOBEpsis  OTBET  Ha
COOTBETCTBHUE YCIIOBUIO, HAXOAUTH OLTHOKH.

*Pemats 3a7aum ¢ MOMONMILIO Mepedopa BceX BO3MOKHBIX
BAPHAHTOB™.

3HAKOMUTLCS C HCTOPHEl Pa3BUTHS apHPMETHUKH.

pelIeHUs, 3aIuCH
HEOOXOOUMOCTA  C

Harasanan
reomerpus. JJunuu

HA IIOCKOCTH
(12 q)

Touka, mpsimasi, oTpe3ok, ay4. Jlomanas. M3MmepeHue ATUHBI
OTpe3Ka, METPUYECKHE EAUHUIBI  U3MEPEHHs]  JUIMHBIL.
OKpY>KHOCTb U KPYT.

[TpakTuueckas pabota «[locTpoeHue y3opa u3 OKpy>KHOCTEH».

VYron. Ilpsamon,
W3mepenue yrios.

OCTpBbIM, TYyHOW W pPa3BEPHYTHIA YIJIBL

[TpakTnueckas pabora «IlocTpoeHue yrios».

Pacno3naBarb Ha  4eprexax,
UCIOJB3Yysl TEPMHHOJIOTMIO, M M300paskaTh C IIOMOIIBIO
4epTEKHBIX ~ MHCTPYMEHTOB  (pM  HEOOXOIUMOCTH O
BU3YaJbHOW ONOpE). TOYKY, MPSIMYIO, OTPE30K, Jy4, Yrol,
JIOMaHYI0, OKPY>KHOCTb.

Pacno3naBath, NpUBOAMTH NMPUMePBI OOBEKTOB PEATBHOTO
MHUpa, UMEIUMX (OopMy H3YyYEHHBIX (UTYDP, ONEHUBATH WX
JIMHENHBIE pa3MEpBL.

Hcnoab30BaTh JIMHEHKY U TPAHCIIOPTUP KaK WHCTPYMEHTBI UL
IIOCTPOEHUS M U3MEPEHUS: M3MEPSATh JIMHY OTPE3Ka, BEIINUYUHY
yIja; CTPOMTBH OTPE30K 3aJaHHOM JUIMHBI, YIOJI, 3aJaHHOMI
BEJIMUYMHBI, 0TKJIABIBATH LIUPKYJIEM PABHBIE OTPE3KH, CTPOUTH
OKPY’KHOCTb 33JJaHHOT'O paJnyca.

N300paxkaTs KOH(Urypaluu TreoMeTpUYecKuX Quryp us
OTPE3KOB, OKPYKHOCTEH, HMX 4YacTe Ha HEJIMHOBAaHHOM U
KJIeTyaToil Oymare; mpeaJiarath, ONMCHIBATH M 00CYKIATh
Croco0bl, AJrOpUTMbI IIOCTPOCHMS IIOCIE COBMECTHOTO
aHaIu3a.

Pacno3naBatb u n300paxkaTh Ha HEJIMHOBAaHHOM U KIIETYaTOU
Oymare mpsMOH, OCTpbIA, TymoW, pa3BEPHYTHIM YIUIbI,
CPABHUBATBH YTJIbL.

pUCYHKax, OIIMCBHIBATD,




BbryucasTh JJIMHBI OTPE3KOB, TIOMAHBIX.

IonumMaTh M HMCHOOJB30BATh MNPH pelleHUH 33724
3aBHCMMOCTH MEXIy €IMHUIIAMU METPUUYECKON CHCTEMBI Mep;
3HAKOMMTBCS C HEMETPHUECKUMH CHCTEMaMH MEp; BbIPAKATh
JUITMHY B Pa3JIMYHBIX SIUHULIAX U3MEPEHUS IIPH HEOOXOIUMOCTH
C OIOPOH Ha CIIPABOYHYIO HH(POPMAITHIO.

HccnenoBarh Gurypsl u KOHQUrypauuu, UCTIONb3Ys HUGPOBHIE

PecypceHl.

OOLIKHOBEHHBIE
npoou
(48 u)

HpoOb. IlpaBuibpHBIE W HempaBwiIbHBIE ApoOH. (OCHOBHOE
CBOICTBO pobu. CpaBHEHHE TpOOEH.

CrokeHue W BBIYMTaHUE OOBIKHOBEHHBIX ApoOeii. CMmenranHas
IpoOb. YMHOXXEHUE U JeJICHHE OOBIKHOBEHHBIX JIPOOCH;
B3aUMHO-00paTHBIC IPOOH.

Pemenne TekcTOBBIX 3amad, coiepkammx apoou. OCHOBHBIE
3aJ1ayd Ha ApoOH.

[TpumeneHne OYKB AJIs 3aIIMCA MaTEMATHICCKUX BBIPAKECHUHN U
NPEIOKEHUH.

MoneaupoBarh B TIpaduueckoi, npeaMmeTHoH ¢opme, cC
MIOMOUIbI0 KOMIIBIOTEPA IOHATHUSI M CBOWCTBA, CBSI3aHHBIE C
OOBIKHOBEHHOM JIpOOBIO.

YuTaTh M 3aNHCHIBATH, CPABHUBATH OOBIKHOBEHHBIE JPOOH,
MpeIaraTh U 00CYKIaTh CIOCOOBI YIIOPA0YMBaHUS ApoOeit.
N300paxkats  OObIKHOBEHHBbIE  JpoOM  TOYKaMU  Ha
KOOpJMHATHOM  IpSMOM;  HCHOJIB30BATH  KOOPJMHATHYIO
IPSIMYIO JUIsl CpaBHEHUS 1po0eit.

®opMyIHPOBATh, 3ANUCHIBATH € MOMOIIbI0 OYKB OCHOBHOE
CBOICTBO OOBIKHOBEHHOH JpoOM ¢ Omopoid Ha MpaBHIIO;
MCNOJIb30BaTh OCHOBHOE CBOICTBO JpoOM Ui *COKpaleHHs
IpoOell W mpuBEACHHUS ApOOM K HOBOMY 3HAMEHATEIO B
MNPOCTEHIINX CIydasx™.

IpencraBasate 10 oO0Opa3ly CMENIIaHHYIO JApoOb B BUIE
HENPAaBWJIBHOM M  BBIACHATH ILEIYyK0 4YacTh 4HCIAa U3
HENPaBUJIBHOU IpoOH.

BoInonaTs apudmeTnyeckne AeiicTBUA ¢ OOBIKHOBEHHBIMU
Ipo0sIMM B MPOCTBIX CIIy4asX; MNPUMEHSATh CBOMCTBa
apu(pMeTHYECKUX JEeHCTBUN JUTs pallMOHAINM3ALIMU BEIYNCIICHUH.
BbINOJHATH NPUKUAKY M OLEHKY pPe3ylbTaTa BBIYMCICHUM,
NpeaIaraTtb ¥ NPUMEHATh NPUEMbI IPOBEPKH BHIYMCIEHUMN.

IIpoBoauTh MCCAETOBAHUSI CBOWCTB ApobOeif, omupasch Ha
YHCIIOBBIE OKCIEPUMEHTHl (B TOM 4YHCIE€ C IOMOIIBIO
KOMITBIOTEPA).

Pacno3naBaTh UCTUHHBIE U JIOXKHbIE BBICKAa3bIBAaHUS O JIPOOSIX,




NPUBOIUTH MPUMEPbI U KOHTPIIPUMEDBL.
PemaTh, mnpocreiiive TEKCTOBBIE —3aJayd, COAEpKallue
JIpoOHBIE JaHHBIC, W 3aJa4¥ Ha *HAXOKJICHHE YacTH IICJIOT0 U
LIEJIOT0 TI0 €r0 YaCcTH; BISABJSTH UX CXOJCTBA U Pa3IH4us™.
MoaeaupoBaTh XOJ PELICHUS 3aJayd C IIOMOLIBIO PUCYHKAa,
CXEMBI, TAOIUIIBI.

[MpuBoauTh, pa3duparb, OUEHMBATH PA3IUYHBIC PEILICHMUS,
3aliCH PENICHUH TEKCTOBBIX 3a7ad IMPH HEOOXOIMMOCTH C
HaIPAaBJISAIONICH TOMOIIIBIO.

C noMolbl0 meaarora ONMEeHUBAThb IMOJYYEHHBIM pe3yJIbTarT,

OCYIIEeCTBJISATh  CAMOKOHTpPOJb,  TPOBEpss  OTBET  Ha
COOTBETCTBHUE YCIIOBHUIO, HAXOAUTH OUTHOKH.
3HAKOMUTHCS ¢ HCTOPHEI Pa3BUTHS apUPMETUKH.

Harasanas MHOrOyronpHUKA.  YeThIpEXYrONBbHUK,  NPSAMOYTOJBHUK, | Pacmo3HaBaTh, wu300paxaTrh C  TIOMOIIBIO  YEPTEKHBIX

reoMeTpus. KBaJpar. UHCTPYMEHTOB M OT pYyKH, MOJACIUPOBaTh u3 Oymaru

MHOTroyroJbHUKH TpeyroNbHHUK. MHOTOYTOJIbHUKH.

(10 u.) T110MAb U TIEpUMETp IPAMOYTOIbHHKA H MHOTOYTOJIBHUKOB, IIpuBoauTh MpUMepbI 00BEKTOB PEATBHOTO MHpPA, WMEIOIINX
COCTABIEHHBIX M3 TPAMOYTONBHUKOB, €IMHHMIGI m3Meperus | POPMY — MHOrOyronbHUKa, NpAMOYTOIbHIKA,  KBalpara,
rutomaH. [TepuMeTp MHOTOYTOBHHKA. TPEYroJIbHUKA, OLIEHUBATH UX JINHEHHbIE pa3Mephl.

BoIuuciaaTh. TEPUMETP TPEYTrONbHUKA, TMPSAMOYTOJIBHUKA,

MHOTOYTOJIbHHKA; IUIOMIAAb NPSMOYTOJbHUKA, KBaapara (IpH
HEOOXOMMOCTH C OTIOPO¥l Ha aJITOPUTM YUEOHBIX ICHCTBUIA).
H3o0paxars OCTPOYTOJIbHBIE, IIPSIMOYTOJIBHBIE u
TYIIOYT'OJbHBIE TPEYTOJIbHUKU.

CrpouTh Ha KieT4aTod Oymare KBaJgpaT U MPSMOYTOJBHUK C
3aaHHbIMU JJIMHAMU CTOPOH.

HccnenoBarp cBoiicTBa IPAMOYIOJbHHMKA, KBaapaTa IIyTEM
OKCIIEPUMEHTA, HAONIOZCHUS, HW3MEpPEHUs, MOJCIUPOBAHUS;
CpaBHUBATh CBOMCTBA KBaJpaTa U NPSIMOYIOJIbHHKA.
Pacno3dnaBarh UCTHHHBIE U JIOXKHBIE BBICKQ3BIBAHHUS O
MHOI'OYTOJbHUKAX, MPUBOAUTH NPUMeEPbI U KOHTPIIPUMEDEI.
HccnenoBath 3aBUCMMOCTD IIIOIAAN KBAApaTa OT JUIMHBI €70
CTOPOHBI.




Hcnonb30BaTh CBoOiicTBA KBAJIpPaTHOM CETKU IJI MOCTPOCHUS
¢uryp;  pa3domBaTh  TPAMOYIOJIBHUK  HA  KBaJparhl,
TPEYrOJbHUKH; COCTABJATH (QUIYphl M3 KBaApaTOB U
MPSIMOYTOJIBHUKOB U HAXOJIUTh UX IJIOIA b, pa30UBaTh GUTYPHI
Ha MPAMOYTOJILHUKY M KBaJAPaThl K HAXOANUTh MX IUIOManb (Ipu
HEOOXOIMMOCTH C HAIPABJISIOIICH TOMOIIIBIO).

Beipakath BenMUYMHY IUIONQAM B PA3JIMYHBIX EIUHHIAX
U3MEPEHHUS] METPUYECKOM CHCTEMBbl Me€p, HMCHOJIb30BaATh
3aBHCHMOCTH MEXJy METPUYECKUMH E€IUHULAMU H3MEpPEHUs
IJIOMIAM TP HEOOXOJUMOCTH C OINOpPOM Ha CIPaBOYHYIO
nHpopmaIuro.

3HAKOMHUTBLCSI ¢ TpPUMepPaMH TPUMEHEHHMs IUIONIAAN H
nepuMeTpa B IPAKTUYECKUX CUTyauusx. Pemarh 3agadyu u3
peaJIbHOM KU3HHU, IPU HEOOXOAUMOCTH C ONOPOM Ha aIrOPUTM
MPaBUJIA, 00CY:KAATH Pa3JIMYHbIe CIIOCOOBI PEIICHUS 3a/1a4.

J/lecaTuuHbIE
npoou
(38 u)

Hecarnunas 3anuch qpodeid. CpaBHEHHE JECATUIHBIX APOOECH.

JeiicTBus ¢ necaTUUHBIMU ApoOsiMU. OKpYTIIEHUE 1eCATUUHBIX
npobeil.

Pemenne TeKCTOBBIX 3ajay, cojep:kamux ApoOu. OCHOBHBIE
3a/1a4M Ha JpooH.

IIpencraBiasiTh JECATUYHYIO JpoOb B BUJE OOBIKHOBEHHOH,
YHUTATh W 3aNUChIBATh, CPaBHUBATH JIECATHYHBIE JpoOH,
npemiaratb M 00CY:KIaTh CHOCOOBI  YIOPSAOYUBAHUS
JECSTUYHBIX ApoOeil.

N300paxkarh necaTuyHble ApoOU TOYKAMHU HAa KOOPAMHATHOMN
IPSIMOM.

BbIAIBAATH CXOACTBA M PA3JIMYUs IPAaBUI apU(PMETHUUECKUX
JeMcTBUI ¢ HATYPaJIbHBIMH YHCIAMU U IECITUYHBIMH JpOoOsSIMH,
IIOCJIE COBMECTHOI'O aHAJIN3A.

BoinmoHATh apupMeTndyeckue JEHCTBHS C  JECITUYHBIMU
Ipo0sSMH; BBINOJHATH TPHKUAKY H OIEHKY pe3yJbTara
BBIYUCIICHUM.

IIpumeHsiTh cBoOiicTBA apudMeTHyecKux ACUCTBUHA  JJs
palMoOHaIN3au1 BIUYMCIICHUN.

[IpuMeHsATH NPAaBUJIO OKPYIJIEHUsI JECSITUYHBIX Apo0ei, mpu
HEOO0XOIMMOCTH C BU3YaJIbHOM OMOPOii.

IIpoBoauTL WCCAEAOBAHUSL CBOWMCTB JECATUYHBIX JApo0eH,
ONMUpAsiCh Ha YHUCIIOBBIE DJKCIEPUMEHTHl (B TOM 4YHCIE C




MIOMOIIbIO KOMITBIOTEPA).
Pacno3HaBaTh UCTHHHBIE U JIO)KHBIC BBICKA3bIBAaHUS O APOOSIX,

NPUBOAUTL  TNPUMEPbI U  KOHTPIPUMEPHl, CTPOUTH
BBICKA3bIBaHHUs Y OTPHUIIAHUS BBHICKA3bIBAHUH.
Pematp mpocTeHIIMEe TEKCTOBBIC 3ajlayd, COJEpIKaIlue

JpoOHbIE TaHHBIE, U Ha *HAX0K/IEHHUE YaCTH 1IeJIOT0 U L[EJI0ro Mo
€ro 4acTU™; BBISIBJISITH MX CXOACTBA M PA3JIHYHSI.
MoaenupoBaTh XOJ PELIEHUS 33Jaud C IOMOILBIO PUCYHKA,
cxeMmbl, Tabnuipl. Pa3ouparh pa3iuuHble pEUICHUs, 3alllCh
PELIECHHI TEKCTOBBIX 3a7ay.

OnepupoBaTh IpOOHBIMU YHCIAMU B pealbHBIX >KM3HEHHBIX
CUTYyaIUsX.

C noMombI0 meaarora OUMEeHUBAThb IOJYYEHHBIM pe3yJibTart,
OCYLIECTBJATH  CaMOKOHTPOJIb,  IPOBEpPsisl  OTBET  Ha
COOTBETCTBHUE YCJIOBHIO, HAXOHTh OLTHOKH.

3HAKOMHTBCS ¢ HCTOPHEi pa3BUTHS apU(YMETUKA

Harasanan
reoMeTpus.
Tena u purypni
B IIPOCTPAHCTBE
(9 w)

*Muororpannuku. M300pakeHue MHOTOTpaHHUKOB. Mojenu
IIPOCTPAHCTBEHHBIX TEJl.

[TpstmoyronbHbll mapamienenunes, ky0. Pa3Béprku kyba u
napaelenunea.
O06BéM Ky0Oa, IpAMOYTOJIBHOTO Mapajuleenuneaa™.

Pacno3snaBate Ha 4epreskax, PHCYHKaX, B OKPYKaKOIeM
MHpe IpSMOYTOJIbHBIN Napasuienenumnes, Kyo, MHOrOTpaHHUKHY,
ONUCBHIBATH, HCHOJBL3YS  TEPMHHOJIOTHMIO, OLEHMBAThH
JIMHENHBIE pa3MEPBL.

I[MpuBoanTH MpUMeEpPHI 0OBEKTOB PEATBHOTO MHUPA, UMEIOIINX
¢bopMy MHOTOTpaHHHKA, MPSIMOYTOJBHOIO Mapajielenurnesa,

KyOa.
M306paxkats Ky0 Ha KiIeTyaToi Oymare.
HccnenoBarp CBOlicTBa KyOa, PSIMOYTOJIBHOTO

napaiesienure[a, MHOTOTPAaHHUKOB, UCTIONB3Ys MOJCTH TIpU
HEOOXOIMMOCTH C HaNPaBJISIONIEH TOMOIIBIO.

PacnosHaBarh  pa3BEPTKM  Kyba W THapajUiesenunesaa.
MoneaupoBarh Ky0 U mapaiienenune] u3 OymMaru u mpouux
MaTepUasos, Mo oopasily.

Haxoauth W3MEpeHMs], BBIYMCJASATH IJIOLAAb IOBEPXHOCTH,
00bEM Ky0a, MPSAMOYTOIBLHOTO MapajuieNienuIieia ¢ Omopoi Ha
TOPUTM YYEOHBIX JIEHCTBHI; WCCI€I0BATH 3aBHCHMOCTH




00béma Kyba OT IJTMHEI ero pedpa.

Habawaath W NPOBOAUTH AHAJOTHM MEXKIY IOHATHSIMU
IUIOLIAAM U 00bEMa, IepUMeTpa U IJIOUIA N TOBEPXHOCTH.
Pacno3HaBaTh WCTHHHBIE ¥ JIOXKHBIC BBICKA3bIBAaHUS O
MHOTOTPaHHUKAX, NMPHBOAUTHL NMPHMEPbI U KOHTPIPUMEPHI.
PemaTp 3a1a4u U3 peaabHON KU3HU.

IloBTOpEHUE
M 00001IeHHE
(10 u.)

[ToBTOpEHHE OCHOBHBIX IMOHATHI M METOJOB Kypca 5 Kiacca,
000011IeH1E 3HAHU.

Bo1uucjasaTh 3Ha4€HUs BBIPAKEHUM, COJIepKalNX HATypalbHbIe
qyclia, OOBIKHOBEHHBIC U JIECATUYHBIE JPOOH, BBHITIOTHATH
npeoOpa3oBaHus Yuces MPU HEOOXOJUMOCTH C HaIPaBISIOLIEH
MIOMOUIBIO.

BpiOupats cmoco® CcpaBHEHUs ~ YHMCEJl,  BBIYHCIICHUH,
NPUMEHSATh CBOWCcTBA apuMeTHUecKux JeHCTBUH  JUIs
paluMoHaNN3aluy BHIYUCICHUH.

OcyuiecTBJAATh CAMOKOHTPOJIb BBINOJIHAEMBIX JEHCTBUA U
CaMONIIPOBEPKY pe3ysbTaTa BEIYUCICHUN.

Pematy nmpocreiilime 3ajauM U3 PEAIbHOW  KU3HH,
NPUMEHATh MAaTeMAaTHYeCKUe 3HAHUA Ul PELICHMS 3a1a4 U3
JIPYTUX YUYEOHBIX MTPEIMETOB.
Pemiars mnpocreiimme 3agaum
CPAaBHUBATH  CHOCOOBI  PCIICHUS
PalMOHAJIBLHBIH CIOCO0.

crocodamu,
BbIOMpPaATh

Pa3HBIMH
3aaum,

6 kacc (He menee 170 1)

HasBanmue
pa3nena (Tembl)
Kypca (4uciao

OcHoBHOE conep:kanne

OcHoBHBIE BU/BI AeSITEJILHOCTH 00y4al0IINXCS

4acoB)
HatypaabHbie Apudmerndeckue IeiCTBUS ¢ MHOTO3HAYHBIMH HATYPAIbHBIMU | BLINOJHATL apuMeTHYECKHe AeHCTBHS C MHOTO3HAYHBIMU
qucja qucJiaMH. YucioBele BBIPpAXKXCHUA, MOPAI0K }IeﬁCTBHﬁ, HaTypaJbHBIMHU 4YHUCJIaMH, HAXO0AUTh 3HAYCHHHA UYHCIOBBIX
(30 v) UCIIOJIb30BaHue CKOOOK. OKpyTiIeHHe HATYpaTbHBIX YHCEI. BBIPOKCHUH CO CKOOKaMH U 0€3 CKOOOK; BHIYHCIATH 3HAYEHUS




JlenuTenu v KpaTHbBIC YHCIIA; *HANOOIBIINN OOIIHI 1eTUTENb 1
HauMeHbIIee obIee KpaTHoe™.

Pa3noxenue uucia Ha NOPOCTbIE MHOXWTENU. JlenuMocTh
CYMMBI U NIPOU3BEJEHHUS. J[eIeHrE C OCTaTKOM.
Pelenne TekCcTOBBIX 3a7a4.

BBIPAXKEHUM, COJIEPIKALIUX CTEIICHH.

BbInoTHAT, TNPUKUAKY M OLEHKY 3HAYCHHH YHUCIIOBBIX
BBIPAYKEHUH, MPUMEHSITH MPUEMBI TPOBEPKH PE3YJIbTATA.
Hcnonp30BaTh IpU  BBIYMCICHUSAX MepeMeCTUTEeNbHOE H
coyerareJibHOE CBOWMCTBA CJIO0KEHUS M  YMHOKEHHUS,
*pacnpeneiuTejibHOEe CBOWCTBO YMHOK€HHUSI OTHOCUTEJIBHO
CJI0KEeHHsT™, CBOICTBA apu(MeTHUYECKHX JAeiCTBHIA.
HccaenoBarb  YKCIOBBIE  3aKOHOMEPHOCTH,  MPOBOIUTH
YHUCJIOBBIE HKCTIEPUMEHTHI.

@opmyMpoBaTh ONpeleJieHHs JCIUTENs W KPaTHOro,
HAuOO/IBIIEr0 OOIIEro MOeNUTels KM HauMEHBIIETO OOIIEro
KpaTHOTO, MPOCTOTO M COCTABHOIO YHUCEJ; HMCIOJIb30BAaTh 3THU
MOHSATHS TP pelIeHu  3a1a4 (IIpu HEOOXOJUMOCTH C OITOPOi Ha
AJITOPUTM TIPABUIIA).

IIpuMeHSATHL AJNTOPUTMBI BBIYHCICHUS HAWOOIBIIET0 OOIIEro
JIEJUTENIsT W HAaWMMEHBIIEro OOIIEero KpaTHOTO JBYX YHCET,
AJTOPUTM Pa3JI0KEHUS YUCIIa HA TPOCTHIE MHOMKHUTEIIH.
HccaenoBaTrh cBoOiicTBa JCIMMOCTA CyMMBI U TPOU3BEIICHUS
YHUCeN ¢ ONOPOIl Ha BOMPOCHBIH TUIAH.

IIpuBoauTHL NpUMePbLI 4YHUCEN C 33JaHHBIMM CBOMCTBAMH,
Pacno3HABaTh BepPHbIe M HEBePHbIE YTBEPKICHUS O CBOMCTBAX
qlcesl, ONMPOBEPraTb HEBEPHbIE YTBEPKIEHUS C IOMOIIbIO
KOHTPIPUMEPOB.

KoncrpyupoBarr  MaTeMaTH4yecKHe  NpeNJIOKEeHHUSA  C
MTOMOIIIBIO CBSA30K «U», KUIUY», KECIH..., TO...» 10 00pasILy.
PemiaTh TEKCTOBBIC 3a7a4YH, BKIIIOYAIOIINE MOHATHS JCITMMOCTH,
apumeTnyeckuM CcrnocodboM, UCIHOIB30BaTh TMepedop Bcex
BO3MOJKHBIX BAPUAHTOB C ONIOPOM Ha BOIPOCHBIH ILIAH.
MoaenupoBaTh XOJ pEIICHHS 3aJadd C MOMOLIBIO PHUCYHKA,
CXEMBI, TAOJINIIBI.

[TpuBoaNTH, pa3bupaTh, OLEHHBATH PA3JIHYHbIE PelIeHUs,
3allUCH  PellleHUil TeKCTOBBIX 3aJay C HalpaBISAOLIEH
IIOMOIIIBIO.

KpuTtndecku oreHuBaTh MOJyYeHHBIH pe3yJbTaT, HAXOAUTh




OIIMOKH, OCYLIECTBJIATH CAMOKOHTPOJIb, IPOBEPSisi OTBET HA
COOTBETCTBHE YCIOBHIO.

Harasanas
reoMeTpus.
IIpsamMblie Ha
IJIOCKOCTH

(74)

*Tlepnenauxynsipuble npsambie. [lapannenbHbie npsMbie™.

PaccrosiHue Mexay IByMs TOYKaMH, OT TOYKH 1O IPSIMOIA,
JUIMHA ITyTH Ha KBapaTHOM ceTke.
*TIpuMepsl IPSAMBIX B IPOCTPAHCTBE™.

Pacno3HaBarh Ha ueprexax, PHUCYHKax CIy4al B3aWUMHOIO
PACIIOJIOKEHUS IBYX MPSMBbIX.

HN300paxkatb ¢ NOMOMIbI0 YEPTEKHBIX HHCTPYMEHTOB
KIeT4aTol Oymare JBe TepeceKarolmuecs MpsMble, JBE
NapajuieJIbHbIe TPSIMBbIE, CTPOUTH HNPSIMYIO, NEPIEHAUKYISPHYIO
JIaHHOM.

IIpuBoanTh npuMepsbl MapajieJIbHOCTH u
MEePHEHANKYIISIPHOCTH TIPSIMBIX B POCTPAHCTBE.

Pacno3HaBaTth B MHOIOYIOJbHUKAaX NEPHEHAUKYISPHbIE H
napajuiejabHble  CTOpOHBbL. WM300pa:kaTh MHOIOYIOJIBHUKU C
napajuieNbHBIMU, IEPICHIUKYISIPHBIME CTOPOHAMH 110 00pasILy.
HaxoauTh paccTOsSTHUE MEXIy IBYMsS TOUKaMH, OT TOYKH [0
OpsIMOM, JUIMHY IyTH Ha KBAJpaTHOM CETKE, B TOM YHUCIE
UCTIOJIB3YS U POBHIC PECYPCHI.

JApoonu
(32 4)

OObIkHOBEeHHass  poOb,  OCHOBHOE  CBOWMCTBO  JIpo0w,
cokpaienue ipodeil. CpaBHEHHE U YIIOPsIOUUBaHUE APOOEH.
Hecartuunble qpoOu U MeTpUYecKasi CUCTEMa Mep.

Apudmernueckne  gecTBUS ¢ OOBIKHOBEHHBIMH U
JECATUYHBIMU JPOOSIMHU.

OtHomenue. JlelmeHue B JaHHOM OTHOIIEHHH. *MacmTad™,
TIPOTTOPIIHSL.

[TonsiTme mporieHTa. BBIUMCiieHUe MPOIEHTa OT BEJIMYUHBI H
BEJIMYUHEI 110 €€ MPOIICHTY.

Pemenne TeKCTOBBIX 3a7a4, COACPIKANTUX TPOOU U MPOIICHTHI.
[TpakTudeckast pabora «OTHOIIEHHUE JUTUHBI OKPYKHOCTH K €€
TUAMETPY».

CpaBHMBaThL M YNOPSIIOYHMBATH JpoOU, BHIOHPATH CHOCOO
CpaBHEHMsI IpoOeil.

IpencraBiasith JeCATUYHBIE APOOM B BHUJAE OOBIKHOBEHHBIX
npoOeli M OOBIKHOBEHHBIE B BUJIEC JIECSITHYHBIX, HCIOJIb30BaTh
IKBHBAJEHTHbIE TPEICTABJEHHSI APOOHBIX YHCEN NIpU HX
CpPaBHCHWH, TP BBIYHCICHUSX (IpU  HEOOXOIMMOCTH C
HAITPABJISIOIICH TOMOIIBIO).

Hcnoab3oBaTh JeCATHYHBIE ApoOM MpH Npeodpa3oBaHUU
BEJIMYMH B METPUUECKOHN CHUCTEME MED.

BoinoaHATH apudMeTnyecKue 1eidcTBHS C OOBIKHOBEHHBIMU U
JECSITUYHBIMH JPOOSIMHU.

BeruucasrTs 3HAYECHUS BBIpAXKEHUH, coaepKalux
OOBIKHOBEHHBIE M JIECATHYHBIE  JIpOOH, BBITIOJIHATh
npeoOpazoBaHus JApoOel, BBIOMPATH CHOCOO, NMPUMEHATH
cBoiicTBa apudMeTHYecKUX IEHCTBUM A palMOHaTH3aIuU
BBIYHCIICHU.




CocTaBiasiTh OTHOIIECHHS U MPOMOPLUH, HAXOAMTh OTHOIICHUE
BEJIMYMH, JICTTUTh BETMYUHY B JAHHOM OTHOIIICHHH.

HaxonuTh 3KCNEePUMEHTAJBHBIM IYTEM OTHOLICHUE JJIMHbI
OKpy)XHOCTH K ¢€ guamerpy (mpu HEOOXOAMMOCTH C
HAIpPaBJISIOINICH TOMOIIBIO).

Haxoauth Macmrad TuiaHa, KapThl U BBIYUCIATH PACCTOSHUSA,
MCIOJIB3YS MacIITad ¢ OMOpPON Ha ATOPUTM Y4eOHBIX ACHCTBUM.
OOBACHATH, YTO TAKOE MPOILCHT, YHOTPEOIATH 000POTHI peuu CO
CJIOBOM «IIPOIEHT». BhIpaskaTh MPOLEHTHI B IpO0SX U JpodH B
MPOIIEHTAaX, OTHOIIICHUE JIBYX BEJIMYUH B MPOIICHTAX.
BbIYHcasiTh IPOIEHT OT YKCIIA M YUCIIO MO €r0 MPOLICHTY.
OxpyrasTh ApodU U IPOUEHTHI, HAXOAUTh IPUOIMKEHUS YU CET
IpU HEOOXOAUMOCTH C UCTIOIB30BAHUEM BU3YAIBHOM OMOPHI.
Pemiate 3agayM  Ha 4YacTH, MPOICHTHI, NPOMOPIUHU, Ha
HaxoXxeHue Apoou (MPOICHTA) OT BEIHYUHBI U BEITUUUHBI 110 €
npodbu (mporeHty), Apobu (mpoIlieHTa), KOTOPBI COCTaBiIsIeT
olHa BenuunHa OT Jpyroil. I[lpuBoauTh, pa3dupars,
OLIEHNBATDH PA3IMYHBIC PEIICHHUS, 3aIIMCH PEIICHUI TEKCTOBBIX
3a/1a4 MpH HEOOXOAMMOCTH C HAMPABJIAIOIIEH TOMOIIBIO.
H3Baekars wuHpopManmio ©3 TAONMHI W JUArpamMM,
UHTEPIPETHPOBATH TaOJINYIHbBIE JTaHHbIE, OTIpeIeIsATh
HauOOJIbIIIee U HAMMEHBIIIEE U3 TIPEJICTABIICHHBIX JAHHBIX.

Harasanas
reoMeTpus.
Cummerpus

(6 1)

*QOceBas cumMmMeTpus. LleHTpanbHast cuMMeETpHsL.

[TocTpoeHre cCUMMETPUYHBIX (UTYP.
CummeTpus B IPOCTpaHCTBE™.

Pacno3naBaTth Ha yepTekax M M300pakeHUIX, H300pakaTh OT
PYKH, CTPOMTH C TOMOIIBI0 MHCTPYMEHTOB (GHrypy (OTpe3okK,
JOMaHyI0, TpPEyroJbHHK, MOPSMOYTOJbHUK, OKPYKHOCTB),
CUMMETPUYHYK) JAHHOM OTHOCHUTEIBHO NPSIMOM, TOYKH C
HaIIPaBJIAOLIEH TOMOILBIO.

Haxoauth npuMepbl CAMMETPHUH B OKPYIKAOILIEM MHUpE.
MopneaupoBarb U3 Oymaru JBe (UTYpbl, CHMMETPUYHBIE
OTHOCHUTEIIBHO INPSIMOW; KOHCTPYHPOBATb TI'€OMETPUUYECKHE
KOH(UTypalyu, UCIIONb3Ys CBOMCTBO CHMMETPHUH, B TOM YHUCIIE C
MOMOIUIbIO IIU(PPOBBIX PECYPCOB C OMOPON HA AITOPUTM YUEOHBIX
JIEUCTBUM.




Boipaxkenust
¢ OykBamMu
(6 1)

[TpumeHeHue OyKB JUIsl 3alIMCH MaTeMaTUYECKUX BbIPAKEHUH U
npeyiokeHuil. *bykBeHHbIE  BBIp@XKEHHS U YHUCIOBBIE
[IOACTAaHOBKI™.

bykBeHHBIE paBEHCTBA, HAX0XKICHUE HEU3BECTHOIO KOMIIOHEHTA.
DopMyJIbIL.

Hcnoab3oBaTh OYKBBI 175 0003HAYEHUS] YHUCEIN, MPH 3alHCH
MaTEMaTHYECKUX  YTBEPXKICHHM, COCTaBISATh OYKBCHHBIE
BBIPAYKEHHUS 110 YCIIOBHIO 3a7a4H.

HccaenoBaTh  HECIOXHBIE  YHCIOBBIE  3aKOHOMEPHOCTH,
HCITOJIH30BaTh OYKBBI JJISI UX 3aITHCH.

BbIunc/IATh YKCIOBOE 3HAUYCHHE OYKBEHHOTO BBIPAKEHUS MPHU
3aJIaHHBIX 3HAYEHUSAX OYKB C OMOPOM Ha aJrOPUTM Y4EeOHBIX
JCUCTBHI.

3anuceIBaTh dopmyJibi: nepumMeTpa H TUIOIIA N
MpSIMOYTOJIbHUKA, KBajpaTa; UIMHBI OKPYXHOCTH, TUIOMIAJH
KpYTa; BHIMOJIHSITH BRIYHCJIEHHS 110 3TUM (HOopMyIaMm.
CocraBiasath ¢GopMyJibl, BBIPAXKAIOLIIUE 3aBUCUMOCTH MEXKIY
BEJIMUMHAMU: CKOPOCTh, BPEMS, PACCTOSIHUE,; 1I€Ha, KOJIUYECTBO,
CTOMMOCTh; TPOU3BOJAUTEIBHOCTh, BpeMs, O0BEM pabdOTHI;
BBITIOJHATH BBIYUCIICHUS IO STUM (OopMyIiaM.

Haxoauth  HEWU3BECTHBIH  KOMIIOHEHT  apU(pMETHUYECKOIO
IEUCTBUA.

Harasgnas
reoMeTpus.
Durypsl

HA IVIOCKOCTH
(14 )

YeThIpEXYToNbHUK, MIPUMEPHI YETBIPEXYTOIBLHUKOB.
IIpsMoyronsHuK, KBajapar. CBOWCTBA CTOPOH,  YIJIOB,
JIUaroHaleH.

N3mepenue yrios. Buabsl TpeyrojJbHHUKOB.

[Tepumerp mHoroyrompHuka. Ilmomane ¢urypsl. dopmyssi
nepuMeTpa M IUIOWAAM MpsiMoyroibHuKa. [Ipubmmkénnoe
U3MepeHue miomanu Guryp.

*TIpaktuueckas pabdora «Ilnomans kpyra»™.

N300pakaTh Ha HEIMHOBAaHHOW U KJeTdyaroil Oymare c
HCIIOJIb30BaHNEM YEPTEKHBIX MHCTPYMEHTOB
YeThIPEXYTOJIbHUKH c 3aJJaHHBIMU CBOMCTBaMHU: c
NapajuIeIbHBIMY, TEPIEHIUKYJISIPHbIMHA, PAaBHBIMH CTOPOHAMH,
OpsIMBIMUA ~ yIJIaMM U Jp., PaBHOOEIPEHHBI TPEYroJbHUK.
IIpensarate u 00CyK1aTh CNIOCOOBI, AATOPUTMBbI IIOCTPOEHUS.
HccnenoBarh,  UCHOJBb3YysS  OKCIEPUMEHT,  HaOIIOACHMUE,
MOJIEIMPOBAaHUE, CBOMCTBA  MpPSAMOYIOJbHUKA,  KBaJpara,
pa3OuBaTh Ha TPEYTOJIBLHUKH C OMTOPOM HA BOMPOCHBIN TUIaH.
O060CcHOBBIBATH, ONPOBEPraTh C MOMOLIBI0 KOHTPIPUMEPOB
YTBEPKICHUSI O TMPSMOYTOJbHUKE, KBaJpare, Paclo3HaBaTh
BEPHBIE U HEBEPHBIE YTBEPKIACHUS.

N3MepsiThL U CTPOUTH C MOMOIIBIO TPAHCIOPTUPA YIJIBI, B TOM
YHUCJIE B MHOTOYI'OJILHMKE, CPaBHUBAThH YIJIbI, Paclo3HABATH
OCTpBbI€, IPSMBIE, TYIIbIE, pa3BEPHYTHIE YIJIBL.

Pacno3naBarh, H300pakaTh OCTPOYTOJIbHBIN, TPSAMOYTOJIbHBINH,




TYHOYTOJIbHBIH, paBHOOEIPEHHBIH, PaBHOCTOPOHHHUIA
TpeyroiibHuKd (MpU  HEOOXOTUMOCTH C  HCIOJb30BaHHEM
BU3YaJIbHOM OTOPHI).

Boruucasarts repuMeTp MHOT'OYT'OJIbHHKA, IJI01LA]Th
MHOTOYT'OJIbHUKA pa30ueHNeM Ha MPSMOYTOJbHUKU, HA PaBHbIC
GuUryphl, HUCHOIB30BaTh METPUUYECKUE EIUHHIBI H3MEpPEHUs
JUTMHBI U IJIOLAAH C OTIOPON Ha aJiTOPUTM Y4E€OHBIX JIeHCTBUM.
Hcnoan3oBath NpudIMKEHHOE U3MePeHHe JUIMH U IUIOIIAIEH
Ha KJIeT4aTtoil Oymare, NpUOMMKEHHOE H3MEPEHHUE JITMHBI
OKPY>KHOCTH, TUIOIIAJN KPyTa.

IHoaoxkuTeabHBIE U

]_[eJ'ILIe quciia. *MOI[y.HB quciia, ICOMCTpHUUICCKaA

IIpuBoaAMTH, NMpPHMEPHI HCIOIB30BAHUS B PEATBHON KU3ZHU

OTpHNATE/IbHBIE  |MHTEpHpEeTalys MOIyIs. YMCI0BbIe HPOMEKYTKH™, T0JIOKMTENBHBIX U OTPULATENbHBIX YUCEIL.
qmcena TonokuTenbibie 1 OTpuuaTenshbie  wmcna.  Cpapmerne | 1300PakaTh UCIbIC YNCHA, NONOKHTEILHBIC 1 OTPULATEIBHEIC
(40 u) HOMOKHTETHHBIX M OTPHLATENbHBIX uncer. Apudmernueckue | 1HCIa TOUKAMH HA YHCIOBOH IIPAMOM, HCTIOIB30BATE YHC/IOBYIO
NeiCTBUS C TIOT0KUTEILHBIMU U OTPULIATENLHBIMY ukciamy, | IPAMYIO UL CPABHCHHIA HHCCTL.
PeleHne TEKCTOBBIX 3a/1a4. IpuMeHSTL NpPAaBMJIA CPABHEHHUS, YHNOPSAOYMBATHL ILENIbIE
qucia; *HaxoauTh MOJyJIb yuciia™.
@®opMyIMPOBATH NPABUIA BEUUCICHHUS C TIOJIOKUTEILHEIMU U
OTPULIATENBHBIMA YUCJIAMHM, HAXOAHTH 3HAYEHHSI YHMCIIOBBIX
BBIPaKCHUH, coaepKaIux JIEUCTBHS
C TOJOXHUTEILHBIMH M  OTPHIATENbHBIMH YHCIAMH IpH
HEOOXOMMOCTH C OIIOPOii Ha AJITOPUTM HpaBUIIA.
IpuMeHsITh  CBOMCTBA CJIOKEHHS ¥ YMHOXEHMS IS
npeoOpa3oBaHMs CYMM U MPOU3BEICHHIM.
Ipeacrapaenue | [IpAMOyronbHas  cUCTEMAa  KOOPAMHAT Ha  IUIOCKOCTH. | OOBACHATL M HJUIIOCTPHPOBATL MOHSATHE IPAMOYTOJLHOM
JIAHHBIX KOOpaMHATHI TOUKM Ha IIIOCKOCTH, abciucca 1 OpMHAaTa. CHCTEMBI  KOOpAMHAT  HAa  IUIOCKOCTH,  HCIIONb30BaTh
(6 4) CronGuaThie M KPYroBble TUArPAMMbL. TEPMUHOJIOTHIO; CTPOMTh Ha KOOPJAWHATHOM IIIOCKOCTH TOUKH H

[TpakTuueckas pabota «[locTpoeHue quarpamm».
Pemenne  TEKCTOBBIX  3a4ay,  COAEpPIKAIIMX
IpeJICTaBJICHHbIE B TA0IHIIAX U HAa JUarpammax.

JaHHBIC,

¢Gurypsl Mo 3aJaHHBIM KOOPJAWHATAM, HAXOAUTH KOOPIHMHATHI
TOYEK.

Yurarb cTonbuaThie 5 KPYTOBBIE JarpaMMBel,
WHTEPNPETHPOBATH JIAHHBIE, CTPOUTH CTOJI0YATHIE TUATPAMMBI.
Hcnoan3oBarh WHGOPMAIUIO, TIPEACTABICHHYIO B TaOIUIAX,




Ha JuarpamMmax JJid pPelIeHHs TEKCTOBBIX 3a/Jad MU 3aJad U3
peanbHON KU3HHU.

Harasanas
reoMeTpus.
Durypsi

B IIPOCTPAHCTBE
(94)

*[IpssMOyTOJIBHBII TTapauiesienume, Ky0, npu3Ma, mupamMua,
KOHyc, muimuHaAp, 1map u  chepa.  HM3oOpaxeHwue
POCTPAHCTBEHHBIX duryp. [Tpumepst pa3BEéPTOK
MHOTI'OI'paHHUKOB, UJIMHAPA U KOHYCA.

[TpakTuaeckas paborta «Co3nanue MoOJIeTIei
POCTPAHCTBEHHBIX (pUTyp».

[Tonsitue oOBEMA; eauHUIBI U3MepeHus o0béMa. OO0BEM
MPSIMOYTOJIBHOTO Tapajuielienumena, kyoa, popmysl oobEMa™.

Pacno3naBaTth Ha 4epTekax, pUCYHKaX, ONMCHIBATH [TUPaMUY,
npu3My, LWIMHAP, KOHYC, IIap, M300paskaTb UX OT PYKH,
MOJeJUPOBaTh U3 OyMmaru, IUIaCTWINMHA, IPOBOJOKH U Jp. C
Hanpasisomeil nomoupo. IlpuBoAMTL NMpUMepbl OOBEKTOB
OKPY’KaIOLIEro MUpa, UMEIOLNX (GOpMbl HA3BaHHbIX Tell.
Hcnoab30BaTh TEPMHMHOJIOTHIO. BEpPLIMHA, peOpo, TIpaHb,
OCHOBaHME, BBICOTA, PaInyC U IUaAMETP, pa3BEPTKA.

H3yyaTh, UCTIONB3Yys SKCIEPUMEHT, HAONIOJICHHUE, W3MEpEHHUE,
MOJICJIMPOBAaHUE, B TOM 4YHCJIE KOMIBIOTEPHOE, U OMHCHIBATH
CBOJCTBA HAa3BaHHBIX TEJ, BBIABJIATH CXOACTBA M Pa3IUyMA:
MEXy MUPaMHUJION M MPU3MOH; MEXy LIMIMHAPOM, KOHYCOM U
IAPOM.

Pacno3naBath pPa3BEPTKU Mapajuienenunena, Ky0a, MpHU3MBI,
UpaMU/ibl, KOHyCa, HWINHAPA, KOHCTPYMPOBATh JAHHBIEC Tella
U3 pa3BEPTOK, CO3/1aBaTh HUX MOJEIM C HaNpaBisIOIEH
MTOMOIIIBIO.

Co31aBaTh MOJEIH IPOCTPAHCTBEHHBIX ¢(uryp (u3 Oymarwy,
MPOBOJIOKH, TUTACTHJIMHA | JIP.) C OMOPOM Ha aITOPUTM YYEOHBIX
JIEUCTBUM.

H3mepsiTh Ha MoOAEJNSIX: [UIMHBI pEOEP MHOTOTPAHHUKOB,
JMaMeTp Liapa.

Boruucasats mno  ¢opmynaam: 00bEM  IPAMOYTOJBHOTO
napajiesnenunena, Kyoa; HCIOJIb30BaTh €JUHULBI HU3MEPEHUs
00b€Ma; BBIYHCJAATL OOBEMBI TEJ, COCTABJICHHBIX U3 KyOOB,
napajulesIenuIe0B; pemaTh 3aJa41 C PEaIbHBIMU JAHHBIMU C
OMOpPO¥ Ha CIPAaBOYHYIO HH(OPMALIHIO.

IMoBTOpEHUE,
00001IeHne,

cucTeMaTH3anust
(20 u)

[ToBTOpEeHHE OCHOBHBIX TMOHSATHUH U METOJOB KypcoB 5 u 6
KJIACCOB, 0000IIEHNE U CUCTEMATH3alU 3HAHNI.

BoruunciasaTs 3Ha4€HUs BBIPAXXEHUHN, COEPKALLUX HATYpaIbHBIE,
Lenble, MOJIOKUTENbHBIE W OTPULATENbHBIE  YHCIIA,
OOBIKHOBEHHBIE M JIECATHYHBIE  JIpOOH, BBIIIOJIHATH
peoOpa3oBaHus YMCEN W BBIPAKEHUNW MpU HEOOXOAMMOCTH C




HAaIMPAaBJISAIONICH TOMOIIBIO.

Br10upaTh criocod CpaBHEHUS YHUCEIl, BBIYUCICHUN, IPUMEHSATH
cBOiicTBAa apuMeTHyecKux ICHCTBUIM A palMOHaIN3alUuu
BBIUMCJICHHH.

PemaTthb npocreiimme 3aa4u U3 peajabHOU KU3HU, MPUMEHSTH
MaTeMaTH4ecKHe 3HAHUS JUIS pEIICHHs 3a7a4 H3 APYyrux
MPEIMETOB.

Pemath npocreiimue 3a1a4u pa3HbIMH CIIOCO0aAMM.
OcyuiecTBJIASTh CAMOKOHTPOJIb BBINOJIHAEMBIX JIEUCTBUI H
CaMOIIPOBEPKY pe3yibTaTa BEIUUCICHUH.

TEMATUYECKOE INTIAHUPOBAHUE YYEBHOI'O KYPCA «AJITEBPA» (ITIO TOJAM OBYUYEHMUS)

7 xaacce (ue menee 102 v)

Ha3zBanmue

pa3nena (Tembl)
Kypca (4uciao

OcHoBHOE CoIECpPKaHUEC

OcHOBHBIE BHADBI 1eSITeJIbHOCTH oﬁyqamumxcﬂ

4acoB)
Yucaa u [ToHsTHE pallMOHATBHOTO YHCIIA. CucreMaTH3MpPOBATh U 000ralIaTh 3HAHUST 00 OOBIKHOBEHHBIX
BbIYMCJICHUS. ApudpmeTnueckre JEHCTBUS C palMOHAIbHBIMU YHCIAMU. |U AECATUYHBIX IPOOSX.
PannonajibHbIe CpaBHeHHMe, YIOPSAI0YNBAHUE PAIIMOHATBHBIX YHCET. CpaBHUBATH U YNOPSA0YMBATH APOOH, IPeOOPa30OBbIBaAs MPH
qyucjia CTCHCHB C HATypaJIbHBIM ITOKAa3aTCJICM. HeO6XOI[I/IMOCTI/I JCCATUYHBIC }lpO6I/I B O6BIKHOB€HHI)I€,

(25 )

Perienne oCcHOBHBIX 3aday Ha I[pO6I/I, IPOLCHTHI U3 peaﬂLHOﬁ

MPAKTUKH.
[Ipu3Haku  AENMMOCTH,  Pa3JIOKECHUS
HaTypaJbHbBIX YHCE.
PeanbHbie 3aBUCHUMOCTH. [Ipsamas
MPONOPIIMOHATIBHOCTH.

MHOXHUTCIIN

OOBIKHOBEHHBIE B JIECSATHUYHBIC, B YACTHOCTU B OECKOHEUHYIO
JECATUYHYIO APOOb.

IIpumensiTe  pasHooOpasHble  cHOCOOBI M NPHEMBI
BbIYNMCJICHUS] 3HAYEHHU JTPOOHBIX BBIPA’XKEHUM, COIEPKALIUX
OOBIKHOBEHHBIE H  JECATHYHBIE JApoOU: 3aMEHATh Tpu
HEOOXOAMMOCTH  JIECATUYHYIO JApOoOh  OOBIKHOBEHHOH W
OOBIKHOBEHHYIO JI€CATUYHON, TPUBOJUTH BhIpaXKEeHHE K (hopme,
HauOosiee ymoOOHOW JyIsi  BBIYUCIICHHH, MpPeoOpa3oBHIBATH
JIpOOHBIE BBIPAKEHUS HA YMHOXXCHHE W JCNIEHUE IECATUYHBIX




Jpo0ei K IeHCTBHSAM C LEeNBIME YicIaMu (IpU HEOOXOAUMOCTH €
HAIpPaBJISIONIEH TOMOLIBIO).

IIpuBoauTH YMC/IOBbIE M OYKBEHHbIE MPUMeEPHI CTEICHU C
HATypaJIbHBIM TOKa3aTesieM, OOBSICHSS 3HAYCHUS OCHOBAHUSI
CTEICHHU W IOKa3aTels CTCICHU, HaXOIUTh 3HAYCHUS CTEICHEH

Buna a" (@ — moboe panroHATBHOE YHCI0, N — HATYPAIbHOE
YHCII0) C OTIOPOM HA CIIPABOYHYIO HH(POPMAIIUIO.

[loHuMaTh CcMBICJA 3aMHCH OOJILIIHX YHCEJT € MOMOIIbIO

AeCATHYHBIX Apodeii u creneHeii uncaa 10, IpUMEHATh X B

peajbHBIX CHTYAIHSX.

IpuMeHsATH MPU3HAKK ACTUMOCTH, PA3JI0KEHHS Ha MHOKHUTEIN
HATYpaJbHBIX YHCEL.

Pemats npocreiinime 3a1a4u Ha YaCTH, IPOLEHTHI, POMOPIIUH,
Ha HaxoskjaeHue qpoou (MpoLeHTa) OT BEJIMYNHbI U BEIMYUHBI 10
e€ npobu (mporeHty), apodu (IpoIieHTa), KOTOPBIA COCTABIIACT
oaHa BenuuuMHa OT apyroid. IlpuBoaMTh, Ppa3dHpaTh,
OLEHNBATH PAa3JIMYHBIC PEIICHMUS, 3aMHCH PEIICHUN TEKCTOBBIX
3a/1a4.

Pacno3sHaBaThb U 00bACHATD, OITHPASCH HA OTPEICTICHHS, IPIMO
NpPOMOPIMOHATIBHBIE ~ H 00paTHO POMOPIIMOHATIBHBIC
3aBHCHMOCTH MEXy BEJIMINHAMH, NPUBOAUTHL MPUMEPHI 3THX
3aBUCHMOCTEH W3 peaJbHOro MHpa, W3 JPYTHX YYeOHBIX
IIPEAMETOB.

Pemate mpocreiinye nmpakTHKO-OPHEHTHPOBAHHBIE 3aJ1a4H

HA  JIpo0M, MNPOUEHTHI, MNPAMYI® H  00paTHYIO

MPONOPIHOHATILHOCTH, MPOTOPIUH.

Auredpanyeckue
BBIPaKeHUA

(27 q)

byxBenHsble BoipaxeHnus. [lepemennsie. /fonycTuMble 3HaYEHUS
nepeMeHHbIX. POpMYyIIBL.

[Tpeobpa3oBaHre OYKBEHHBIX BBIPAKEHHH, pACKPBITHE CKOOOK
Y TIPUBEJICHUE TTOI0OHBIX CIaraeMbIX.

CBoiicTBa CTENEHU C HATYpaIbHBIM MOKA3aTENIEM.
MHOTOYIEeHEI. Cioxxenne, BBIUMTAHUE, YMHOKEHHE

Osaagern HA 0azoBom YpPOBHeE anreOpanyeckoi
TEPMUHOJIOTHEN M CHMBOJIMKOW, NMPUMEHSITh €€ B IIpolecce
OCBOCHMS y4eOHOT0 MaTepuaia.

Haxoauth 3HaueHHs OYKBEHHBIX BBIPAXKEHHHM MpH 3aaHHBIX
3HAYEHUAX OYKB; BBIIIOJHITH BEIYUCIECHUS 11O (hopMyiam.
BbInoHATHL IPe0Opa30oBaHUs LENOT0 BIPAXKEHUSI B MHOTOWIEH




MHOI'O4JICHOB. (DOpMYJ'IBI COKpaHIéHHOFO YMHOKCHUSI.
PaznoxxeHne MHOTOYICHOB HA MHOXKHTEIIH.

MPUBEJICHUEM TIOJ00HBIX CJIaraeMbIX, PACKPBITHEM CKOOOK.
BbINOJHATH YMHOXKEHHE OJHOYICHa HAa MHOTOWIEH W
MHOIOWJI€Ha Ha MHOIOYICH, MPUMEHsITh (HOpMyJbl KBajpaTa
CyMMBI M KBaJpaTa pa3HOCTH C OINOPOM Ha CHPaBOYHYIO
nHpopmaIuto.

OcyuiecTBJIATh PaA3I0KEHUE MHOTOYICHOB HAa MHOXHTEIH
myTEM BBIHECEHUS 32 CKOOKH OOIIEr0 MHOXKUTEIIS, IPUMEHEHHSI
dopMyaBl  pasHOCTH KBaapaToB, (OpMyl  COKpamEHHOTO
YMHOXXEHHSI C OTIOPOH Ha CIIPAaBOYHYIO HH(POPMAIIHIO.
Ipumensitb TpeoOpa3oBaHUE MHOTOWIECHOB /ISl PEIICHHS
pa3IMYHBIX 3a/a4 M3 MaTeMAaTHKH, CMEKHBIX NPEIMETOB, W3
peanbHON MPAKTUKH.

3HAKOMUTBCS C HCTOPHEI Pa3BUTHSI MAaTEMATUKH.

YpaBHeHus

M HEPaBEHCTBA
(20 v)

VYpaBHeHue, IIpaBuia npeoOpazoBaHus ypaBHEHU,
PaBHOCUJIBHOCTb YPABHEHHMI.

JInHeitHOe ypaBHEHHE C OJTHOM MTEPEMEHHOM

[IEPEMEHHOM, PELICHNE JIMHENHBIX YpaBHEHUN. Pelenne 3anau
C IOMOIIBIO YPAaBHEHHM.

*JIuneitHoe ypaBHEHHE C ABYMsI IEPEMEHHBIMU U €T0 TpaduK™.
Cucrtema JIByX JIMHEHHBIX YPAaBHEHHU C IByMs MEPEMEHHBIMHU.
Pemenne cucreM ypaBHEHHHl cIOCOOOM TMOJCTAHOBKU U
CIIOCOOOM CIIOKEHHS.

Pemath n1uHEHHOE YpaBHEHHE C OJJTHOM IEPEMEHHOM, IPUMeEHSIs
NMpaBUJIa NIEPEX0/A OT UCXOAHOIO YPABHEHMS K PABHOCHIIBHOMY
eMy Oozee npoctoro Buja. [IpoBepsATh, ABIAECTCS JIM KOHKPETHOE
YHCJI0 KOPHEM YPaBHEHHUS.

[oadupars mpumMepbl Nap YHCEN, SBISIOMIMXCA PEIICHUEM
JUHENHOIO ypPaBHEHUS C IBYMs IEPEMEHHBIMH.

CTpouth B KOOPJUHATHOM IUIOCKOCTH TpaduK JHMHEWHOTO
ypaBHEHUSI C JABYyMsl IEPEMEHHbIMU (IIPU HEOOXOAUMOCTH C
UCIIOJIb30BAHUEM CMBICIIOBOI OIIOPBI); TMOJB3YSCh TpadUKOM,
NPUBOJAUTH NIPUMeEPbI PEIICHNUS YPABHEHHMS.

HaxoauTth pelieHue CHUCTEMBI JIBYX JIMHEHMHBIX YPAaBHEHMM C
JIBYMsI IEPEMEHHBIMU C OTIOPOI Ha aJITOPUTM YUEOHBIX 1eHCTBHIH.
CocTaBJiSITh U peliaTh YPAaBHEHUE WIM CUCTEMY YPABHEHHMH 11O
YCIIOBUIO 33Jaud, HWHTEPIPETHUPOBaTH B COOTBETCTBUU C
KOHTEKCTOM 3a/1aud TOJYYEHHBIH pe3yJIbTaT C ONOpPOM Ha
BOIIPOCHBIN IIJIaH.

Koopaunarsi
U rpaduku.
DOYyHKIMU

Koopnnaara Ttoukm Ha mnpsmou. YHCIOBBIE NPOMEKYTKH.
Paccrosdnue Mex 1y IByMs TOUKAMHU KOOPAUHATHOM MPAMOU
IIpssMoyronbHas cucTeMa KOOpAWHAT Ha IUNIOCKOCTH. [Ipumepbl

HN3o00paxars Ha KOOPJMHATHOM NpAMOi TOYKH,
COOTBETCTBYIOUIUE 33JaHHBIM KOOpJAMHATaM, JIy4Hd, OTpPE3KH,
I/IHTepBaJ'IBI; 3aIlIUChIBATh UX HA anre6pa1/1quK0M SI3BIKE.




(24 )

rpaduKoB, 331aHHBIX (hopMyaamu. YTeHHe rpa MKOB pealbHBIX
3aBUCUMOCTEH.

[Tonsitne Qynkmuu. I'padux dyakauu. CBoicTBa (PYyHKIUH.
Jluneiinass  ¢ynkuums. IlocTpoenue Tpaduka JTUHEHHOM
byuknuu. I'paduk pyakmun y = kX + b.

OtrMeuaTh B KOOPAMHATHOM IUIOCKOCTH TOYKH IO 3aJaHHBIM
KOOpJAWHATaM; CTPOUTHh TI'pa(UKHA HECIIOKHBIX 3aBUCHMOCTEH,
3aJJaHHBIX (QOpMyJIaMH, B TOM 4YHCJIE C MOMOUIbI LU(POBBIX
nabopaToOpHid.

IIpuMeHsiTh, HM3y4aTh NPeMMYLIECTBA, HHTEPNPETHPOBATH
rpaduuecKuii criocod MpeacTaBIeHUs U aHAIN3a pa3HooOpa3HOi
’KM3HEHHOW MH(pOpMaLUH.

OcBanBaTh Ha 0a30BOM YpPOBHE MOHATHE (YHKIIMH, OBJIA/IEBATH
(YHKIIMOHATILHON TEPMHUHOJIOTHEH.

PacnosHaBaTth JUHEHHYIO QyHKIUO Y = KX + b, onuceiBaTh
e€ CBOICTBa B 3aBUCHMOCTH OT 3HaYCHUI K03 duuueHToB K u b
(mpu HEOOXOAMMOCTH C OTIOPOIA Ha AITOPUTM MIPABUIIA).
Crpours rpaduku juHeHON QyHKIMH, QyHKIMUA Y = KX + b
Hcnonb3oBaTh G poBbIe pecypchl Ul IOCTPOCHUS IpapuKoB
(GYHKUMH ¥ U3yYEHUS UX CBOMCTB.

IIpuBOoAUTE NpPUMEPHI JIMHEWHBIX 3aBHCUMOCTEM B peajbHBIX
npoleccax u sIBICHUSX.

IToBTOpEHUE

H 00001IeHHe
(6 )

[ToBTOpEeHHE OCHOBHBIX MOHATHH M METOJOB Kypca / Kjacca,
00001IeHNE 3HAHAI.

BbiOupaTh, mNpPUMeEHATH CHOCOOBI  CPaBHEHUS  YHUCEl,
BBIUHCIICHUM,  MpeoOpa3oBaHUNl  BBIpAXKEHWH,  pellleHus
ypaBHEHUH MPU HEOOXOAUMOCTH C HAIIPABJISIONICH TOMOIIIBIO.
OcyumiecTBIAAATh CAMOKOHTPOJIb BBINOJIHAEMBIX JEUCTBUM H
CaMONIPOBEPKY pe3yJibTaTa BBIYUCICHHM, MpeoOpa3oBaHH,
IIOCTPOEHUH.

Pemath npocreiimne 3aa4u U3 peaabHON )XU3HU, IPUMEHSATH
MaTeMaTH4YeCKHe 3HAaHUsl U1 pPEIIeHus 3a7ad U3 Jpyrux
IIPEMETOB.

Pemiars mnpocreiiiiMe TEKCTOBbIE 32424, CPABHMBATD,
BbIOMPATh CIIOCOOBI PEIIEHNUS 3a1a4H.

8 kiacce (ue menee 102 v)




Ha3Banmue
pasaena (Tembl)
Kypca (umucio
4acoB)

OcHoBHoOe coaep:kaHne

OcHoOBHbBIE BHUABI 1€ATCJIBHOCTH Oﬁy‘lalOIIII/IXCH

Yucaan
BBIYHCJICHHUS].
KBaaparnbie
KOPHH

(15 9)

KBaapartnelii kopeHb u3 uucna. *Ilonstue 06 npparoHaaIbHOM
yucie. JlecaTuuHble NPUOIMKEHHS UPPAlMOHATBHBIX YHCEIL.
JetictBurenbHble yrciia. CpaBHEHHUE TCHCTBUTEIBHBIX YHCEIT™.
Apudmernueckuil KBaJpaTHBII KOPECHb.

YpaBHeHUE BUIA X = a.

CaoiicTBa apupMeTUIECKUX KBaJpPaTHBIX KOpHEH.
[IpeoOpazoBaHre  YHCIOBBIX  BBIPAKEHUH,  COACPIKAIIUX
KBaJpaTHBIE KOPHHU.

®opMyJIMpOBATH OMNpe/iejieHHe KBaJIPaTHOIO KOPHS U3 YHUCIIA,
apu(METHYECKOTO KBAJPATHOTO KOPHS MPU HEOOXOIUMOCTH C
BHU3yaJIbHOW OIOPOM.

I[IpuMeHSITHL OIEpalMI0 U3BJICUYEHMSI KBAaJPATHOTO KOPHS U3
qHCiIa, HCMOJb3YH [IPU HE00XO0AUMOCTH KAJBKYJISITOP.
OueHuBaTh KB3JpaTHblE KOPHU ILEJIBIMH  YHUCIAMU U
JECSITUYHBIMU JPOOSIMHU.

CpaBHUBATL M  YNOPSA0YMBATH  PALMOHAIBHBIE U
UppalMoOHAJIbHbIE YUCIIA, 3alIUCAHHBIE C IOMOILBIO KBAJIPATHBIX
KOpHEH Ipu HEOOXOAMMOCTH C HAIPABJISAIOLIEH TOMOIIBIO.

UccnenoBary ypaBHEHHE X2 = d, HaxXoAWTb TOYHBIE H
npubnmxEHHbIe KopHU ipu & > 0.

HccnenoBarh cBOiCTBAa KBaJApaTHBIX KOpPHEH, IPOBOIA
YUCJIOBBIE AKCIIEPUMEHTHI C MCIOIb30BAaHUEM KaJbKyJIATOpPA
(kommbroTEpA).

IlpumensaTs cBOMCTBA apu(MeTHYECKHMX KOpHel 14
npeodpa3oBaHNs BbIPAKECHUH.

BbinosHATL mnpocTeiilmue 1npeo0pa3oBaHUsl  BBIPAXKCHMI,
coJlepKalluX KBaJpaTHbIE KOPHU. BplpakaTb NepeMEHHbIE W3
reOMEeTpUUYECKUX U pu3ndeckux GopMyll Ipyu HEOOXOAUMOCTH C
OIIOpPOH Ha MPABUIIO.

BoruncasaTh 3HaYeHHs BBIPAXXECHUMN, COJIEpIKalINX KBaJpaTHbIE
KOpPHH, UCTIOJIb3YsI TPH HEOOXOAUMOCTH KAJIBKYJIATOP.
HUcnoan3oBath B XOA€ pelIeHHsA 3a7ad  DJIEMEHTapHBIE
NPE/JCTAaBICHNS, CBA3aHHbIE C MPUOTMKEHHBIMU 3HAYECHUSMHU
BEJIMYMH.

3HAaKOMUTHCS C UCTOPUEHN pa3BUTHS MaTEMATHKH.

Yucaa un

CreneHs C IENIBIM ITOKa3aTeIIeM. CTaH)IapTHaH 3aIlIMCh YHuCia.

DopMyIMpPOBaTh ONpeaeJieHHe CTCTICHH C IETTBIM ToKa3aTeeM




BBIYHCJICHHS. Pa3mepbl 0OBEKTOB OKpy’Karomiero Mupa (0T 3JIeMEHTApHBIX | (K HEOOXOIUMOCTH MO BU3yaJIbHOU OIOpeE).

Crenenn YACTHI[ O KOCMUYECKUX O0BEKTOB), IUTUTEIBLHOCTD MporieccoB | [IpeacTaBasaTh 3amuch OOJIBIINX M MAJIBIX YACEI B CTAHAAPTHOM

C IeJIBIM B OKpY’KaloIleM MHpe. Buze. CpaBHMBATh UHCJIa W BEJIWYMHBI, 3alMCaHHBIE C

noKa3sarteJjieM CBoiicTBa CTETIEHU C LEJIBIM MTOKA3aTeIEeM. ucnonb3oBanueM crenenu 10.

(7 9) Hcnoab30BaTh 3amMch 4YUCEI B CTAaHJAPTHOM BHJE UL
BBIPQKEHUS Pa3MEpPOB OOBEKTOB, JIMTEIBHOCTH MPOIIECCOB B
OKpY’KalolleM MUpE.
®@opMyHpoBaTh, 3alUCHIBATH B CHMBOJIMYECKOi ¢opme U
WIIOCTPHPOBATHL NMPHMePaMH CBOICTBAa CTENEHHM C LEJBIM
nokazatenem  (pu  HEOOXOIUMOCTH C  HCHOJIb30BaHHEM
BU3YaJIbHOM OIOPBI).
I[IpumeHsiTh  cBoOlicTBA CTENEHUW i1 IpeoOpa3oBaHuUs
BBIP@)XEHUI, COAEp)KAIMX CTENEHH C ILEJbIM I0Ka3aTeleM C
UCTIOJIb30BAaHUEM  CIIPAaBOYHOM WHPOpPMANWU. BbINOJHATH
JAefiCTBHSI C 4YMCIaMM, 3alMCaHHBIMU B CTaHJIApPTHOM BHJE
(yMHOXeEHUE, JICTICHUE, BO3BE/ICHHUE B CTCIICHB).

Anreopanuyeckue |KBanpaTHbiil TpéxuieH. PasnokeHue kBajpaTHoOro tpéxuieHa|Pacmo3HaBaTh  KBaJpaTHbI  TpEXwieH,  yCTaHABIMBAThb

BBIpaKeHUS. Ha MHOKUTEITH. BO3MOYKHOCTH €T0 Pa3JIOKEHHSI HA MHOXKUTEIH.

KBaapaTubiii PackiiagbpiBaTh Ha MHOMKHTEIHM KBAJpPaTHBIM TPEXWIEH C

TpéXuIeH HEOTPULIATEITFHBIM JUCKPUMUHAHTOM TIPH HEOOXOIUMOCTH C

(54) OIIOpOH Ha alITOPUTM TIpaBHJIA.

Aareopanuyeckne | Anredpandeckast ApoOb. JlonmycTuMble 3HaUeHUS IEPEMEHHBIX, | 3anMCchIBaThL airedpandeckue BoipakeHus. HaxoauTsb o0iacThb

BBIPpAKeHUS. BXOJSIIUX B anredpandeckue BolpakeHus. OCHOBHOE CBOMCTBO | ONPEAETICHHS PALlMOHAIBHOTO BBIPAKEHHUS.

Adredpandeckas | anreOpanyeckoit npoou. Cokpamienne apooeii. BbINOJIHATH YUCIIOBBIE MOJCTAHOBKU M BBIYMCJSITH 3HAUCHUE

Apoodb CrnoxeHnue, BBIUNTAHHUE, YMHOXXEHUE u JiefieHHe | IpoOHu, B TOM YHCIIE C TOMOILBIO KaJIbKYJIsATOPA.

(15 4) anreOpanyeckux napoOeit. IlpeoOpazoBanue BbIpaxkeHUil, | @oOpMyJIHMPOBATH OCHOBHOE CBOWCTBO alireOpandeckoi apodu u

COJACPpKalIUX anre6panqec1<ﬂe ,Z[pO6I/I.

NPUMEHSITH €r0 Ul IpeoOpa3oBaHus IpoOei.

BbInoaHATs JelicTBUHsI C anreOpanvyeckuMu JApoOsMHU Tpu
HEOOXOMMOCTH C Hampasisiiomedl mnomouibio. [IpuMeHsTh
peoOpa3oBaHus BhIpAXEHUM Ui pelieHus 3aaad. BeipaxkaTb
nepeMeHHble U3 Qopmyn (Pu3MUECKUX, TEOMETPHUYECKHX,
OIMMCHIBAIOIINX OBITOBBIC CHTyallMU) MPH HEOOXOIUMOCTH C




HaHpaBJ’IﬂIOH_Ieﬁ IIOMOIIBIO.

YpaBHeHus

1 HEPABEHCTBA.

KBaaparubie

ypaBHEHUs
(154)

KBagparHoe ypaBHeHue. HenosiHoe KBaapaTHOE ypaBHEHHE.
dopMya KOpHEH KBaJpaTHOTO ypaBHeHUs. *Teopema Buera™.
Pemenue ypaBHeHMi, CBOAAIIMXCA K KBaapaTHIM. [IpocTeiimne
JpOoOHO-pallMOHANIbHBIC YPABHEHUS.

Pemenne TEKCTOBBIX 3aJad  C IOMOIIbIO  KBaJApaTHBIX
YpaBHEHUH.

Pacno3HaBaTh KBaJipaTHbIC YPaBHEHHUS.

3anuceiBaTh (OpMYJy KOpPHEH KBaJIpaTHOIO YypaBHEHUS;
pemiaTh KBaJApaTHbie YpaBHEHHsI — TOJHBIC W HEMOJHBIC (C
UCIIOJIb30BAHUEM CIPABOYHOM HH(OpMAIIHK).

IIpoBoauTs  mpocTeiilime  HCCAEJOBAHMS  KBaJPAaTHBIX
YpaBHEHUH.

Pemiath ypaBHeHUsl, CBOASIINECS K KBAJAPAaTHBIM, C IOMOLIbIO
npeoOpa3oBaHUi ¥ 3aMEHOM EPEMEHHOI € OMOPOil Ha aITOPUTM
IIpaBuUJIa.

Halaonats M aHAJIM3MPOBATH CBSA3b MEKIY KODHSAMU U
KO3 UITMEHTAMH KBAJPAaTHOTO YPABHCHHSI.

*TIpuMeHsTh TeopemMy Buera TUIS peleHus
3a1a4 (C UCIIOJIb30BaHUEM 00pasia)™.

Pemarts TekcTOBBIE 3aayd  anreOpanvyeckuM CIOCOOOM:
NEPEXO/IUTh OT CJIOBECHOH (DOPMYIMPOBKU YCJIOBMS 3aJaud K
anreOpanyeckoil MoJeu MyTéM COCTaBJICHHs ypaBHEHHs (MpH
HEOOXOJAMMOCTH C  HANpaBJSIONICH TIOMOIIBIO);  PeIIaTh
COCTaBJIEHHOE YpPaBHEHUE; UHTEPIIPETUPOBATh PE3yJIbTaT.
3HAKOMHTBCS € HCTOPHEH Pa3BUTHS alNreOphl.

YpaBHeHust

U HEPABCHCTBA.

Cucremsl
YPaBHEHUIl
(13 u)

JluHeliHOe ypaBHEHHE C ABYMs NEPEMEHHBIMHU, €ro rpaduk,
IPUMEpPHI PEIICHUs] YPAaBHEHUH B IIEJIbIX YHCIIaX.

Pemenne cucreM [AByX JMHEMHBIX YpaBHEHUH C JABYyMs
nepeMeHHbIMHU. [IpuMepbl pelieHus CUCTEM HEIMHEHHBIX
YPaBHEHHUH C IBYMs IEPEMEHHBIMH.

*T'paduueckass  UHTepHpeTanuss ypaBHEHUS C  JABYMs
NEPEMEHHBIMU U CHCTEM YPaBHEHUH ¢ ABYMS IIEpEMEHHBIMU ™.
Pemenne TEKCTOBBIX 3374 C TIOMOIIBK CUCTEM YPAaBHEHUM.

Pacno3naBaTth JIMHEIHBIE YPABHEHUS C IBYMsI IEPEMEHHBIMH.
Crtpouthb rpaQuKy JIMHEHHBIX YpaBHEHHH, B TOM 4MHCIE
ucnoyib3yss nupposbie pecypenl (IpH  HEOOXOJUMOCTH €
OIOPOY Ha AITOPUTM yUeOHBIX JCHCTBUH).

PazimuaTe napajuieIbHbIE U NEPECEKAIOIIUECS MPSAMBIE 110 UX
YPaBHEHUSM.

Pemiatp cuCTEMBI [BYX JIMHEHHBIX YPaBHEHUH C JBYyMsd
MIEPEMEHHBIMU TIOJICTAHOBKOW U CII0KEHHUEM.

Pematp mpocreiine CUCTEMBI, B KOTOPBIX OJHO U3 YPaBHEHUMU
HE SIBJIACTCS JIMHCWHBIM MPU HEOOXOJAMMOCTH C HAIPaBIISAIONICH
MIOMOLLBIO.

*TIpuBoauTh rpapuyYecKyl0 HMHTEPHPETANUI0 PEIleHUs




YpaBHEHHUS C IBYMSI IEPEMEHHBIMU M CUCTEM YPAaBHEHUH C ABYMS
nepeMeHHbIMU. >
PemaTts TeKcTOBBIE 32/1a4H AIreOpanuecKuM CIIocoOoM.

YpaBHeHus

1 HEPaBEHCTBA.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.
HepaBeHcTBo ¢ 0HOM nepeMeHHOM. JIMHEeliHbIe HEpaBEHCTBA C

dopmyaupoBaTh CBOJliCTBa YHUCJIOBBIX HEPaBEHCTB,
WUTIOCTPUPOBATH UX HA KOOPAMHATHOM MPSAMOIi.

HepaBencrBa OlHOI mepemMeHHOW M ux peumieHue. Cucrembl IUHEHHBIX | [IpUMEHATH CBOMCTBA HEPABEHCTB B XO/I€ PELICHUS 33/1a4.
(12 u) HEPaBEHCTB C OJHOW IIEPEMEHHOM U UX pELICHUE. Pematp JMHEIHBIE HEPAaBEHCTBA C OJHOM NEPEMEHHOM,
N300pakeHre penieHus JHHEHHOT0 HEPaBEHCTBA U UX CHUCTEM | U300pakaTh pelIeHNne HEPABEHCTBA HA YUCIOBOU MPSIMOIA.
Ha YHCJIOBOM NPSAMOM. Pematp cucTeMbl TMHEHHBIX HEPABEHCTB, H300paXkaTh pelIeHUE

CHCTEMBI HEPAaBEHCTB Ha YHCIIOBOW MPSAMOM MPH HEOOXOIUMOCTH
C BU3YaJIbHOM OIIOPOM.

DOyHKuum. [Tonstne ¢ynkuuu. OOmacTe onpeAeneHUs W MHOXECTBO | Mcmonb3oBaTh  QYHKIMOHAIBHYIO ~ TEPMHHOJIOTHIO  H

OcHoBHBIE 3HaueHu# QyHkuuu. CriocoObl 3a1aHust PyHKIUI. CHMBOJIMKY.

MOHATHSA I'paduk ¢dynkumu. CpoiicTBa QyHKIMH, UX OTOOpaKeHHE HA|BbIYMCAATH 3HAYeHMs QYHKIMH, 3a7aHHBIX (hopmynamu (Ipu

(54) rpaguxe. HEOOXOIMMOCTH HCIIOJIb30BaTh KaJbKYISITOP); COCTABJIATH
TA0JMIbI 3HAYEHUH )YHKITHH.
Ctpouts no Toukam rpaguku QyHKIU.
OnuceiBaTh cBOlicTBa (QYHKIMU HAa OCHOBE €€ rpaduueckoro
NpPEJCTaBICHU MNpPU  HEOOXOIMMOCTH C  HampaBsroIei
MTOMOIIBIO.
Hcnoab3oBaTh  (QYHKIHOHAJIBHYIO  TEPMHHOJOTHIO  H
CHMBOJINKY.
HccaenoBars npuMepbl IpadUKOB, OTPAXKAIOIIUX peajbHbIE
npoueccsl U sBineHUs. IlpuBoAMTHL NMpHMepbl IPOLECCOB U
SBJICHUH C 3aJJaHHBIMHU CBOWCTBaMHU.
Hcnonb3oBaTh KOMNBIOTEPHbIE MPOTPAMMBI [UIS TIOCTPOEHUS
rpaduKoB QyHKIUI 1 U3y4yeHHS UX CBOICTB

DYyHKUMH. Yrenne wu moctpoeHue rpapukoB ¢yHkuuid. Ilpumeps | Haxoauts ¢ momombio rpaduka QyHKIMN 3HAYCHHE OHOM U3

YuciioBbie rpaduKoB QYHKIMIA, OTpaXKAIOIINUX pealbHbIE MPOIECCHI. paccMaTpuBaeMbIX BEJIMYHH 110 3HAYECHUIO APYTON.

pynxun DyHKINH, ONMCBIBAIOLINE MIPSAMYIO 51 o0paTHy10 | B HecloXHBIX cilydasix BbIpaxkaTh (GOpPMYJIOH 3aBHCHMOCTH

(9 u) IIPONOPLMOHANIbHBIE 3aBUCUMOCTH, UX Tpaduku. ['unepbona. |Mex1Ty BETUUMHAMU.




I'paduk dyHKIIIH Y = X2

Dyukuuny = X2,y

pellieHre ypaBHEHUH U CUCTEM ypaBHEHUI. >

k
X3y = Vx Y == *rpaduyeckoe

OnuchiBaTh XapakTep W3MEHEHHMS OJHOW BEJIMYHUHBI B
3aBHCHMOCTH OT U3MEHEHUS APYTOi

PacnosnaBate Buabl u3ydaeMblx (QyHKiuid. Iloka3piBaTh
CXeMATHYeCKH IIOJIOKEHHE Ha KOOPIUHATHOM IUIOCKOCTH
rpadukoB byHKIMI BU/JIA! y = X2, y =X,
y =V =T

HUcnonb3oBaTh QyHKIHOHAIBHO-TPadUIECKHE
NpeACTaBJeHHs U PELICHNS U UCCIIEIOBAHUS YPAaBHEHUH U
CUCTEM YPaBHCHUH.

I[pumensite mu¢poBbIie pecypchl Ui MOCTPOSHUS IpaduKoB
(GyHKIHA.

IloBTOpEHUE

M 000011IeHHE
(6 1)

[ToBTOpEHNE OCHOBHBIX IMOHSATUH W METOIOB KypcoB 7 u 8
KJIACCOB, 0000IIEHNE 3HAHUM.

IIpuMeHATH, cHMOCOOBI CPABHEHUS YWCEJ, BBIYMCIICHM,
npeoOpa3oBaHUil BBIPAKEHUH, pellIeHUs] ypaBHEHUH.
OcyuiecTBJAATh CAMOKOHTPOJIb BBINOJIHAECMBIX JIEHCTBUM H
CaMOIIPOBEPKY pe3ysibTaTa BBIYUCIECHUH, MpPeoOpa3oBaHMIA,
MIOCTPOEHUU.

Pemiate 3agaum W3 peajbHOM KM3HH, TNPHUMEHSATH
MAaTeMaTUYECKUE 3HAHUSA JUIs PEIICHUS 3aJad U3 JIPyTHuX
MIPEAMETOB.

Pemath TeKkcTOBBIE 32/1a4M, CPABHUBATh, BLIOUPATH CIIOCOOBI
pELIEHUS 3a1auH.

9 kaacc (He menee 102 1)

HasBanmue
pasaena (TeMbl)
Kypca (uncyio

OcHoBHOE conep:kaHne

OcHoBHbBIE BU/BI JeSITeJILHOCTH 00y4al0INXCS

4acoB)
Yucaa u PannonanbHbIe YHciIa, *UppalMoOHaIbHBIC YKCIa, KOHCUHbIC U | PasBUBAaTL mpeacTaBjeHdst O YHCIaX: OT MHOXKECTBa
BBIYUCJICHUSA. 6eCKOHe‘IHBIe JCCATUYHBIC ,HpO6I/I. MHOXeCTBO HaTypaJIbHBIX YUCEJI JO MHOXKECTBA ﬂeﬁCTBHTeHBHLIX qUCCJI.




JlelicTBUTE/IbLHDbIE
qucaa
(94)

JEUCTBUTEIBHBIX  YHCEN;  JCHCTBUTEIBHBIE YHCIA KAk
OeCKOHEUHbIE JAecATUYHBbIE ApoOu. B3auMHO oJHO3HAuUHOE
COOTBETCTBUE MEXJY MHOXECTBOM JECHCTBUTEIBHBIX YHCEI U
MHO>KECTBOM TOYEK KOOPAUHATHOU IPSIMOH.

CpaBHeHUE  [EHCTBUTEIbHBIX  4YuCeN,  apU(pMETHUYECKHE
JIEUCTBUS C IEUCTBUTEIILHBIMU YUCTIAMU. ™

[TpubnnxEHHOE 3HAaYEHUE BETMYUHBI, TOUHOCTh MPUOIIMIKEHHSL.
Oxpyrinenue uucen. Ilpukuaxka u  oOnEHKAa pPe3yJbTaTOB
BBIYMCIICHUM.

O3HakoMHUTBCH c BO3MO>KHOCTBIO MIpEeACTaBICHUS
JNEUCTBUTEIILHOTO YUCIIa KaK OCCKOHEYHOW NECATUYHON JIpoodH,
NPUMEHSATHh JIECATUYHbIE MNPUOIMKEHHUsSI palMOHAIBHBIX MU
UPPALMOHATILHBIX YHUCEI.

*3anuchbIBaTh, CPaBHUBATH " yHOPAI04YHMBATH
JIeNCTBUTENIbHBIE YUCIIa™,

BbInoyHATbL, couyeTass YCTHBIE W IUCBMEHHBIE IPUEMBI,
apudgMeTHYeCcKHe JelCTBUA C PAlMOHAIBHBIMU YHCIaMU,
HAXO[UTh 3HAYCHMS CTENEHEH C LENbIMU I0KA3aTeIsIMU U
KOPHEH; BBIYMCJIATH 3HAUCHHS YNCIIOBBIX BBIPAXKECHUI.
Honyuyuts mnpeacTraBjieHHe O 3HAYUMOCTU [JEHCTBUTEIBHBIX
YHCEJI B IPAKTUYECKOM IESITEIBHOCTH YEIOBEKA.
AHAJIM3HPOBAaTh H [JeJIaTh BBIBOABI (IOCJIEe COBMECTHOIO
aHajM3a) O TOYHOCTH NPHUOIIMKEHUsS JACUCTBUTEIBHOTO YHCIIA
IIPY PELICHUN 3a]ay.

OKpyrisiTh JEHUCTBUTEIBHBIE YHCIA, BBINOJIHATH NPUKUAKY
pe3ysbTaTa  BBIYMCIICHUH, OLEHKY 3HAYE€HUH  YHCJIOBBIX
BBIPaKCHUM.

3HAaKOMUTBCS C HICTOPUEH Pa3BUTHA MATEMATHKH.

YpaBHeHus

1 HEPaBEHCTBA.
YpaBHeHus

¢ OJIHOM
nepeMeHHOMn
(14 ¥)

JIuneiinoe ypaBHeHue. PelieHune ypaBHEHUH, CBOISAIIMXCS K
JIMHEHHBIM.

KBagpatHoe ypaBHeHue. PemeHue ypaBHEHM, CBOIALIMXCS
K KBaJIpaTHBIM. bUKBaipaTHbIE YpaBHEHUS.

*Tlpumepsl pelieHus ypaBHEHUH TpeTbed M 4eTBEPTOM
CTeTeHel pa3nokeHueM Ha MHOXKHUTEIH. ™

Pemenue npoOGHO-paliiOHaNbHBIX YPABHEHU.

Penrenne TeKCTOBBIX 33au aJIreOpandeckKiuM METOOM.

OcBauBaTh, 3alOMMHATL M MPUMEHATH TrpaduyecKue
MeTObl NIPU PEIICHUH YPAaBHEHUN, HEPABEHCTB M UX CHUCTEM
(mpu  HEOOXOAMMOCTH C OIMOpPOW Ha aJIrOPUTM yYEeOHBIX
JICHCTBHIA).

Pacno3HaBathb LieJbie U IpOOHBIE YpPaBHEHUS.

Pemiate JiMHeiiHbIe W KBAa/JPpaTHbIE YPABHEHUS, YPaBHEHUS,
CBOJSIIIIMECST K HUM, TMPOCTEHIIHE JIpOOHO-parMOHAIbHBIC
YpaBHEHHS.

IIpennaraTs BO3MOXKHbIE CIIOCOOBI PEIIeHUs] TEKCTOBBIX 3ajad,
o0Ccy:kI1aTh HMX M PpelaTh TEKCTOBBIE 3aJaud PpPa3HbBIMU
crnoco0amu.

3HAKOMHTBCSI ¢ HCTOPHEl Pa3BUTHUS MaTEMATUKHU

YpaBHeHust

JluneiiHoe ypaBHEHHUE C IBYMsI IEPEMEHHBIMU U €T0 rpaduK.

OcBauBath Hu NPUMECHATDH HpI/IéMBI pe€i€Hrud CHUCTEMBI IBYX




1 HEPABEHCTBA.

Cucrema IByX JTUHEHHBIX YpaBHEHHI C ABYMS MIEPEMEHHBIMU U

JIMHEMHBIX ypaBHeHI/Iﬁ C ABYMs IICPCMCHHBIMU U CUCTCMBI JIBYX

Cucrembl e€ pemenue. Pemenue cucreM ABYX YpaBHEHHUM, OJHO H3|YypaBHEHHI, B KOTOPHIX OJHO YPaBHEHUE HE SBIIAETCS JIMHEWHBIM
YpPaBHeHMii KOTOPBIX JINHEHHOE, a IPYyroe — BTOPOM CTEIICHHU. (mo BH3yasbHOH omope).
(14 q) ['padmyeckas wHTEpHpeTaIus CUCTEMbl ypaBHeHUH ¢ aBywms | Mcmosib3oBaTh (QYHKIMOHAIBHO-TpAQUUECKHE IMPEICTABICHUS

IIEPEMEHHBIMH. JUIsl pellleHHUs1 M MCCJIeIOBAHUS YPABHEHUN U CUCTEM.

Pemienne TeKCTOBBIX 3324 areOpanyecKiuM CrocoOoMm. AHAJIM3UPOBATh TEKCTHI 33/1a4, peliaTh UX alredpanyeckum
crocoOOM: MepPexXoauTh OT CIOBECHON (HOPMYJIUPOBKU YCIOBUS
3aJa4y K anredpandeckoi MoAeau MyTEM COCTABIIEHUS! CUCTEMBI
YPaBHEHHH; pellaTh COCTaBICHHYI0 CHCTEMY YpPaBHEHUU;
HHTEPNPETHPOBATH PE3YJIbTAT.
3HAKOMHTBCS C HICTOPHEN Pa3BUTHA MAaTEMAaTUKHU

YpaBHenus UucnoBble HEPABEHCTBA U UX CBOMCTBA. Yurarh, 3anucbiBaTh, MOHHUMATbh, WHTEPHPETHPOBATH
U HepPaBeHCTBA. JIuHeliHble HEpAaBEHCTBA C OJHON IEPEMEHHOMN U UX PELICHHE. |HEPaBEHCTBA; MCIIOJIb30BAaTh CUMBOJIMKY U TEPMUHOJIOTHIO.
HepasencTBa CucrteMbl TUHEWHBIX HEPABEHCTB C OJHOW MEPEMEHHON M UX | BBINOJHATHL MpeoOpa3oBaHMsi HEPABEHCTB, MCHOJIbL30BATh UL
(16 4) peleHue. npeoOpa30BaHuUs CBOWCTBA YHUCIIOBBIX HEPABEHCTB.

KBanpaTHble HEpaBEHCTBA U UX PELLEHUE. Pacno3HaBaTh JUHEIHbIE U KBAaJpAaTHbIE HEPABEHCTBA.

I'paguueckass  uHTEpHnpeTanusi HEpaBEHCTB U  cUCTeM |Pemiarp  JIMHEHHBIE HEPaBEHCTBA, CHUCTEMbl  JIMHEHHBIX

HEPABEHCTB C ABYMs IEPEMEHHBIMHU. HEPAaBEHCTB, CUCTEMbl HEPAaBEHCTB, BKJIOYAIOIIMX KBaJpaTHOE
HEPaBEHCTBO, U PELIATh UX; 00CYKAATh IIOJIyYCHHBIEC PELICHUS.
N300paxkaTh pelIcHNe HEPABEHCTBA U CUCTEMBl HEPABEHCTB HA
YHMCIOBOM TPAMOM, 3amMCBIBATH PEIICHHE C  IOMOIIBIO
CHUMBOJIOB.

Pemarts KBajpaTHblE HEPABEHCTBA, MCIONB3YS TpaduuecKue

IIpe/ICTaBICHMUS.

OcBauBaTh W NPHUMEHSITb HEPABEHCTBA IIPU PEILICHUU

pa3IMYHbIX 33]1a4, B TOM YUCJI€ TPAKTUKO-OPUEHTHPOBAHHBIX.
DyHKUUH KBagpatnunas ¢ysnknus, e€ rpaduk u cpoiictBa. [lapabona, | Pacmo3HaBaTh BBl H3y4aeMbIX (QYHKUIHH, WIJIIOCTPHPOBATH
(16 4) KOOPJIMHAThI BEPIIMHBI IapadoIIbl, 0Cb CHMMETPHH Napadoibl. |CXeMaTHYeCKH, O0BSICHATH PAaCIONI0KEHUE HAa KOOPAMHATHOM

CrenenHble (YHKINU ¢ HATYpAJIbHBIMU MOKA3aTENAMU 2 U 3, UX
rpaduKu U CBOMCTBA.
Ipaduxnu pynxmmiti:y = kx,y = kx + b,,y = ax®,y = ay

TUIOCKOCTH rpaduKoB GyHKIMA Buma:y = kx,y = kx + b,,y =

ax?, y = axd,
k .

Y = v/X, Y = = B 3aBUCHMOCTH OT 3Ha4€HHH KO3 HUIIMEHTOB;
X




OMMCHIBATh UX CBOMCTBA.

Pacno3HaBaTh KBaApaTUIHYIO (DYHKIIHIO IO GOopMyIIE.
I[IpuBoauTs, mNpUMepHbl KBAJPATUUHBIX 3aBUCUMOCTEH U3
peanbHOH JKU3HHU, (PU3HKH, TEOMETPHUH.

BoisiBasite 1 000011aTh 0COOEHHOCTH TpaduKa KBaApaTUIHON
Gynkuuu  y = ax®> + bx + ¢ (opu  HEOOXOAUMOCTH  C
HAIPAaBJISIOINICH TOMOIIBIO).

CtponTb 1 H300pakaTh cXeMaTH4YeCKH rpa(uKy KBaIpaTUIHBIX
(yHKumit, 3a1aHHEIX GopMynamMu Bumay = ax’,y = ax? + q, Y
=ax +p)? y=ax’ +bx +c (upu HeOOXOAUMOCTH C
BU3YyaJIbHOW OMOPOH).

AHAJIM3UPOBATH U MPUMEHSATDH CBOICTBA U3YUYEHHBIX (PyHKINI
JUIST UX TOCTPOCHHS, B TOM YHCIE C TMOMOIIBIO IU(POBBIX

pecypcoB.

YucaoBbie
0CJIEI0BATEIBLHOC
™

(154)

[ToHsITHE YMCIIOBOM NTOCIIENOBATEIBHOCTH.

3aaHue TOCIEN0BATEIbHOCTH PEKYPPEHTHON (opMysoll u
bopmyI0#i N-ro wieHa.

Apudmernueckas u reoMmerpuueckas nporpeccun. ®opmysl N-
ro 4jeHa apu(MeTHuecKo M TreoMeTpHUYecKOW Hporpeccui,
CYMMBI IIEPBBIX N YWICHOB.

*MN300paxkeHne 4IEHOB apU(PMETHUYECKOH M IeOMEeTpHUECKON
MPOTPECCUI TOUKAMH Ha KOOPJANMHATHOM MJIOCKOCTH.
JInHENHBbIN U SKCITOHEHIIMAIBHBIN POCT.

Crno’xHble MPOLIEHTHL. ™

OcBauBaTh M MPUMEHATH WHICKCHbIE 0003HAUCHUS, CTPOHUThH
peueBble BBICKA3BIBAHUSI C HCIIOJIb30BAHUEM TEPMHUHOJIOTHH,
CBSI3aHHOM C MOHATHEM MOCIEI0BATEILHOCTH.

AHaJIu3upoBaTh GopMyJTy N-TO YIEHA OCIEI0BATEIbHOCTH WIH

PEKYPPEHTHYIO bopmymy " BBIYHMCJIATH YJIEHBI
IIOCJIEZIOBATEIBHOCTEH, 3a/IaHHBIX TUMU bopMmynamu.
YcranaBanBarb 3aKOHOMEPHOCTh B IIOCTPOECHUN

IIOCJIEIOBATEIILHOCTH, €CJIM BBIMCAHBI IIEPBBIE HECKOJBKO €€
YJICHOB.

PacnosHaBarp  apudMETHUYECKYI0 M T€OMETPUUYECKYIO
IPOTPECCUU MPH Pa3HBIX CIIOCOOAX 3alaHUs.

Pemath 3ajaun ¢ ucnonb3oBaHueM ¢GopMyl N-TO 4ieHa
apu(pMETUYeCKOH U TEOMETPHUUECKOW IPOrpeccHid, CYMMBI
MEPBBIX N YJICHOB C OMOPOil Ha CIIPaBOYHYIO HHPOPMALIHIO.
*H300paxkaTh WICHBl IIOCIEAOBATEIbHOCTH TOYKAaMHU Ha
KOOPJMHATHOM TIIIOCKOCTH ™.

PaccmaTpuBaTh NpuMepbl NPOLECCOB M SIBJICHUI U3 PEaIbHOU
KU3HU, WUIIOCTPUPYIOLIUE H3MEHEHHE B apupMeTHUYeCKOn
IpoTrpeccuy, B T'€OMETPUYECKOM Mporpeccud; *n3o0pakaTh




COOTBETCTBYIOIINE 3aBUCUMOCTH rpaduiecku’™.

Pemate mnpocreiiine 3aJa4u, CBA3AaHHBIE C YUCJIOBBIMU
MOCNE0BATEIBHOCTAMH, B TOM YHCIE 3aJayd U3 peaibHOU
KU3HK  C  HCIONB30BaHMEM  IHU(POBBIX  TEXHOJIOTHH
(3yexTpOHHBIX TabJIHIl, rpadHUECKOro KaabKyIsaTopa u T.11.).
*PemiaTh 3aJ1a41 Ha CJI0XHbBIE IPOLICHTHI, B TOM UHUCIIE 3a7a4l U3
peanbHON NpakTHKH (C UCIIOIB30BAHHEM KAJIbKYJIATOpA).*
3HAKOMHTBCS ¢ HCTOPHEN Pa3BUTUS MAaTEMAaTUKH.

IToBTOpEHHE,
00001EHME,
crucTeMaTH3alus
3HAHUHA

(18 u)

Yucoa M BbIYMCJIEeHMs (3allMCh, CpPaBHEHHE, ICHCTBUA C
JIEMCTBUTEILHBIMU YHUCJIAMU, YHCIIOBas MpsAMasi, MPOICHTHI,
OTHOINICHHUSI, IPONOPIIUH; OKPYIJICHHUE, IPUOIHNKEHHE, OLIEHKA;
pellieHre TEKCTOBBIX 3a1a4 apU(PMETHICCKUM CIIOCOO0M).

Auredpanyeckue BbIPAKEHUS (mpeobpazoBanue
anreOpandecKux BbIPAKECHHH, IOMyCTUMbIC 3HAYCHHS).
®yukuuu (IOCTPOCHUE, CBOWCTBA HW3YyYCHHBIX (YHKIUIA;
rpaduueckoe perieHre YpaBHEHHI U UX CUCTEM).

OnepupoBaTh MNOHATHAMH. MHOXECTBO, IIOJMHOXKECTBO,
olepanyy HaJ MHOXECTBAMM, MCIOJb30BaTh TIpaduuecKoe
IIPEJICTaBICHUE MHOXKECTB Ul OIIUCAHUS PEalIbHbIX IIPOLIECCOB U
SBJICHUH, IPU PELLIEHUH 3a/1a4 U3 APYTUX YUEOHBIX IPEIMETOB.
AKTya/IN3MpOBaTh TEPMHHOJIOTHIO M OCHOBHBIC [CHCTBHA,
CBSI3aHHbIE € 4YHMCJIAMHU. HATYpaJIbHOE 4YHCIO, IPOCTOE U
COCTAaBHOE YHUCIA, ACIMMOCTb HATYpPajbHBIX YHCEN, IPU3HAKU
JEIMMOCTH, LIEJI0O€ YHUCIIO, MOJYJb 4YHCJa, OOBIKHOBEHHAs U
JecsITU4YHas ApoOu, CTaHAAPTHBIM BUJ yucia, apumMeTnyeckui
KBaJPaTHBIN KOPEHb.

BbInoHATSH JeificTBUSA, CPABHUBATDL U YIIOPAA0YUBATH YNUCIIA,
MIPEACTABIIATh YHCIA Ha KOOPAMHATHOM IPSAMOM, OKpYIJIATH
YHCIIa; BBINOJHATH NPHUKHAKY M OLEHKY pesyibTaTra
BBIYMCIICHHIA.

PemaTth TeKkcTOBBIE 3a1a4H APUPMETHIECKUM CIIOCOOOM.
Pemiate npakTH4yeckue 3aJa4u, COJAEpIKaIIKe IPOLIEHTHI, JT0JIH,

YacTH, BbIpaXXaroUIMe 3aBUCHUMOCTU: CKOPOCTb — BpeMs —
paccTosiHue, IeHa — KOJIMYECTBO — CTOUMOCTb, OOBEM
paboTel — BpeMsi — MPOU3BOAUTEIHLHOCTh TPYAA.

Pa30oupaTh peabHbIe KU3HEHHBIE CUTYalllH, (JOPMYJIHPOBATH
UX Ha A3bIKE MATEMATHKH, HAXOAUTh pELICHUE, NPUMEHSSA
MaTeMaTHYECKUH anmnapar, MHTepnpeTHpPoBaTh PE3yJIbTaT
OmnepupoBaTh NMOHATHSIMHM. CTEIECHb C LEJIbIM IOKa3aTeleM,
apudmeTnyeckuit KBaJPATHBIN KOPEHB, MHOTOWIEH,
anreOpandeckast JpoOb, TOXKIIECTBO.




BbINOJIHATL OCHOBHBIE JEHCTBUS. BBIIOJHATH PACUYETHI IO
dbopMynaM, TpeoOpa3oOBHIBAThH IIEJNbIC, JIPOOHO-pPAIIOHATHHBIC
BBIDOKEHUSI U  BBIPAXEHUS C KOPHSIMH, pealu30BbIBATH
pa3oXeHHe MHOTOYJICHa Ha MHOXHTEIH, B TOM YHCIE C
UCIONIb30BaHUWEM (OpMyJT Pa3HOCTH KBAApaTOB M KBajpara
CYMMBI ¥ Pa3HOCTH (C OMOPOH Ha CIPaBOYHYIO MH(OpPMAIIHIO);
HAXOJUTh JOIMYCTUMbIE 3HAYCHUS IMEPEMEHHBIX IS IPOOHO-
palMOHAIBHBIX BBIPAKEHUH, KOPHEN.

MoneaupoBath ¢ IOMOILBIO (OPMYN pealbHble IPOLECCHl U
SIBJICHHUSL.

OnepupoBaTh moHATHAME. QYHKIMS, TpadUK QYHKUUHU, HYIH
(GYHKIMH, TPOMEXYTKH  3HAKOMOCTOSIHCTBA,  MPOMEXKYTKH
BO3pacTaHus, yObIBaHMsI, HAHOOJIbIIIEE U HAUMEHBIIIEE 3HAYCHUS
GyHKIHH.

AHATU3MPOBATH, CPABHUBATH, 00CYKIAaTh CBOWCTBA (DyHKIIHI,
CTPOMTDH MX TPAPUKH.

OmnepupoBaTh MOHATHSIMHU. I[psMas [POHNOPLHMOHAIBHOCTS,
oOpaTHasi ~ TPOMOPIHOHANBHOCTh,  JIMHEWHas  (QyHKIWA,
KBaJpaTU4Has pyHKUUsA, mapabona, runepooa.

Hcnoab30BaTh rpaduKu TSI ONIPEIEIICHUS CBOWCTB, TIPOIIECCOB
U 3aBUCUMOCTEH, Ui pelIeHHs 3ajad U3 JIPYrux Yy4eOHBIX
NPEMETOB M pEAbHOW KHM3HH; MOJAEJHMPOBATH C TOMOIIBIO
rpauKOB peasbHble MPOLECCHl U SABICHMUSL.

BobipaxaTth GopmyiaMu 3aBUCUMOCTH MEXKAY BETUUYNHAMH.

TEMATUYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA «I'EOMETPUSI» (ITO TOJAM OBYUYEHUSA)

7 knacc (He menee 68 u)

Ha3Banmue
pasnesia (TemMbl) OcHOBHOE COIepKaAHNe
Kypca (umncjio

OcHoOBHBbIE BH/bI 1€eITEJILHOCTH 00y4aK0IIMXCS




4acoB)

IIpocreiimmue [Ipocreiimme reoMeTpruuecKue 0ObEKThI: TOUKH, IPSAMBIC, Ty4d | DOpMYJIHPOBATH OCHOBHBIC TIOHATHS U ONIPEICICHUS.
reoMeTpu4yecKkne |1 yriibl, MHOTOYT'OJIbHUK, JIOMAHAs. Pacno3HaBath  M3y4YeHHbIE  TeOMETpUYEeCKUe  (QUrypsl,
durypsi CMexxHbIC U BEpTUKAIIBHBIC YTJIBI. onmpeeNATh UX B3aUMHOE pACIOJOKEHUE, BBINOJHATH
U UX CBOMCTBA. Pabora ¢ npocTelmMu yepTexamu. 4epTéX M0 YCIOBHUIO 3a1aud (C MCIOJIb30BAHUEM CMBICIOBOM
HN3mepenue W3mepeHue JMHEHHBIX W YIJIOBBIX BEJIMYMH, BBIYUCICHHE |OMOPBI. HABOMSIIMEC BOIMPOCHI W/WIM alroput™Ma Y4eOHBIX
reOMeTPUYeCKUX |OTPE3KOB U YIJIOB. JCHCTBUN).
BeJIMYMH [lepumerp u  miomans  ¢uryp, cocraBieHHbIX 13 |[IpoBoaMTh NpocCTEHINE MOCTPOCHUS C MOMOIIBIO IUPKYJIS U
(14 ) PSAMOYTOJIBHUKOB. JTHHENKH.
M3MepsATH JIMHEHHBIE U YTII0BbIE BETMYMHBI TEOMETPUUECKUX U
MPAKTUYECKUX 0OBEKTOB.
OmnpenensiTb «Ha TJIa3» pa3Mepbl pEAIbHbIX OOBEKTOB,
NMPOBOIMUTH TPYOYyIO OLIEHKY UX Pa3MepOB.
Pemath 3a7aun Ha BBIYUCIICHHE JUIMH OTPE3KOB M BEIIMYWH
YTJIOB.
Pemath 3a/1a4 Ha B3aMMHOE PacClOJIO0KEHUE T€OMETPUUECKUX
uryp.
IIpoBoauTk KiIaccu(UKaLMIO YIII0B, BBIYHCIATH JTUHEHHbBIE 1
YIJIOBbIE BEJIMYMHBI, MPOBOAUTH HECJ0KHbIE HEOOXOIMMBbIE
JIOKa3aTeJIbHBIC PACCYKICHHUS.
3HAaKOMUTHCS C UCTOPUEN Pa3BUTHS T€OMETPHH.
TpeyrojbHuku [lonsiTue ©0  paBHBIX TPEYroJbHUKAX W  IepBUYHbIC | Pacmo3HaBaTh Mapbl pPaBHBIX TPEYTOJIHHUKOB Ha TOTOBBIX
(22 u) NPEJICTaBICHUS O paBHBIX (KOHIPYIHTHBIX) ¢urypax. Tpu|depTerkax (C yKa3aHHEM MPHU3HAKOB) MPU HEOOXOJMMOCTH C

IIpU3HAKa PaBEHCTBA TPEYTOJIbHUKOB.
[Ipu3sHakn paBeHCTBA  NPSMOYTOJIBHBIX  TPEYrOJIbHUKOB.
CBoOWCTBO MeIMaHbl MPSIMOYTOJIBHOIO TPEYTOJIbHHUKA.
PaBHOOeApeHHBIE 1 paBHOCTOPOHHUE TPEYTOIbHUKH. [Ipr3HaKu
U CBOMCTBA paBHOOEAPEHHOTO TPEYroJIbHUKA.

[TpotuB GonbIIEH CTOPOHBI TPEYTOJbHUKA JIEKUT OONBIIMIA
yrodi.

IIpocreiile HepaBeHCTBA B TIE€OMETPHUM.
TpeyroibHuKa. HepaBeHCTBO TOMaHOW™.

*HepaBeHcTBO

BHU3yaJIbHOW OIIOPOX.

BeiBoauth  cneactBusi  (PaBEHCTB  COOTBETCTBYHOLIMX
3JIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.

®opmyJIMpOBaTH OIpEEIICHUS! OCTpPOYT'OJIBHOTO,
TYHOYTOJIBHOTO, MPSIMOYTOJIBHOTO, paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYIOJIbHUKOB; OMCCEKTPHUCHI, BBICOTHI,
MEIUaHbl TPEYrOJbHHKA, CEPEAMHHOIO MEPIEeHINKYJIsIpa

OTpe3Ka, MepuMeTpa TPEYrojbHUKA MPH HEOOXOJUMOCTH C
OIOPOM Ha AJITOPUTM IPABHJIA.




[TpssMOyTONBHBIN TpeyrobHUK ¢ yriaoM B 30°.
[lepBble MOHATHS O TOKA3aTEIbCTBAX B TEOMETPHUHU.

@®@opmyanpoBaTh CBOMCTBA U NPU3HAKU PaBHOOEIPEHHOIO
TPEYroJbHUKA.

CTpouTh 4EpTEKHU, pemiaTh 3aJa4M C IIOMOIIbIO HAXO0XKICHUS
PaBHBIX TPEYTOJIHHUKOB.

I[IpumeHATH IIPU3HAKU paBeHCTBa MPSIMOYTOJIBHBIX
TPEYroJbHUKOB B 337a4ax (C HCIOJIB30BAaHUEM CMBICIOBOI
OIMOPBI: HABOJSIIUE BOMPOCHI H/WIM AITOPUTMA y4eOHBIX
JCHCTBUR).

Hcnoab3oBaTh 1UPPOBBIE PECYPCHI
CBOICTB M3y4YaeMbIX QUILYP.
3HAKOMUTBCS C HCTOPUE Pa3BUTUS TEOMETPUHU.

IJIS1  MCCJIeTOBAHUSA

ITapajuieabHbIe [TapamnensHpie npsMble, uX cBoucTBa. Hakpect nexamue, | @opMyJMpoBaTh  NOHATHE  IAPAUICIAbHBIX  IPAMBIX,
npsiMble, CyMMa COOTBETCTBEHHBIC M OJJTHOCTOPOHHHUE YIIibl (0Opa30BaHHBIC IPH | HAXOAUTH PAKTUYCCKHE PUMEPBHI.
yIJI0B HePECEUCHUH MapAILICIBHBIX MPSIMBIX CEKYIICH). M3yyaTh CBOICTBa YIJIOB, 00pa30BaHHBIX NPH IEPECEUCHUU
TPeyroJibHuKa IIpu3Hak  mapaJjuleIbHOCTH  NPAMBIX  YE€pe3  PABEHCTBO |[IapajUICIbHBIX NPSAMBIX CEKYILEH
(14 4) pacCTOSHUN OT TOYEK OJHOU MPSAMOM O BTOPOU MPSMOM. IIpoBoauTs pokazarenbcrBa. POpMyaIHMPOBATH TeEopemMy
CyMMa yIIIoB TpeyroJbHHKa U MHOTOYTOJIbHHKA. [ApAJUIEIBHOCTH  IByX IPSIMBIX C  IIOMOIIBIO  YIJIOB,
BremHue yrisl TpeyroyibHUKa 00pa30oBaHHBIX NPHU MEPECEUECHUU OTUX MPSAMBIX TPEThel
IPSIMOM.
Bb14ucjasaTs CyMMy YIVIOB TPEYTOJIbHUKA U MHOTOYT'OJIBHHKA.
Haxomuth uucinoBble U OyKBEHHbIE 3HA4YE€HUs YIJIOB B
TE€OMETPUYECKUX 3a/1a4aX C MCIIOIb30BAaHUEM TEOPEM O CyMME
YIJIOB TPEYTOJIbHUKA U MHOTOYTOJIbHUKA.
3HAKOMMTBCS € MCTOPHEH Pa3BUTHS T€OMETPHUHU.
OxkpyxHOCTH OKpy>KHOCTB, XOpZbI U TUAMETPBI, UX CBOMCTBA. KacarenbHas k | @OpMYJMPOBaTh  ONpe/ieJIeHUsI.  OKPY>KHOCTH,  XOP/BbI,
U KpYT. oKpyx’HOcTU. OKpYXHOCTb, BIHCaHHas B yroi. *[loHsTHe o|anaMerpa W KacaTelbHOM K OKpyKHocTH. M3ydaTh uX
I'eomerpnueckune |I'MT, npumeneHnue B 3anayax. buccekrpuca um cepeAvHHBIN | CBOMCTBA, IPU3HAKH, CTPOMTH YEPTEKHU.
MOCTPOCHHUA NEPIEHIUKYIISIP KaK T€OMETPUUECKHE MECTa TOUEK™. HccaenoBarb, B TOM 4KCIIE HCNOJIB3YS HU(POBbIE PeCypPChI:
(14 4) OKpy>KHOCTB, ONHMCAaHHAs OKOJO TPEyroJIbHWKA. BrncaHHas B|OKpYXHOCTb, BIIMCAaHHYIO B YroJI; LEHTP OKPY>XHOCTH,

TPEYTOJbHUK OKPYXKHOCTD.
HpOCTCﬁH.IPIC 3a1a4i Ha IMOCTPOCHUC.

BIIMCAHHOW B YTOJI; PAaBEHCTBO OTPE3KOB KacaTeIIbHBIX
*Ucnoab3oBath Metoa ['MT nna nokasatenbcTBa TEOpEM O
nepeceYeHr OUCCEKTPHC YTIIOB TPEYTOJbHUKA U CEPEAMHHBIX




MEPIECHANKYISIPOB K CTOPOHAM TPEYTroJbHUKA C TOMOIIBIO
I'MT.*

OpianeBaTh NOHATHAMHM  BIMCAaHHOW W ONMCaHHOM
OKPY>KHOCTEH  TpEyrojbHUKA, HaXOAMTh ILEHTPbl ATUX
OKPYXHOCTEH C OMOPOM Ha aJIrOPUTM IpaBuia.

Pemath OCHOBHBIE 3a/la4uM HA MOCTPOEHHE. YIJIA, PABHOIO
JIAaHHOMY; CEPEAMHHOIO MEepPNeHANKYJsApa JaHHOIO OTPE3Ka;
IpsAMOM,  NPOXOIAIIEH  d4epe3  JaHHYK  TOYKYy U
MEePIEHANKYISIPHON JAaHHOW NPSIMOM; OMCCEKTPHUCHI JAaHHOTO
yriia; TPEyroJabHUKOB [0 Pa3IUYHBIM d3JIEMEHTaM IpHU
HEOOXOAMMOCTH C HAIMPABJISIOIICH TOMOIIIBIO.

3HAKOMHUTBCS C HCTOPUEH Pa3BUTHUS TEOMETPUHU.

IToBTOpEHHE,
00001EeHNe
3HAHMHA

(4 1)

[ToBTOpeHne u 0000IIEHNE OCHOBHBIX IOHSATHH W METO/OB
Kypca 7 Kiacca.

Pemiate 3agaum Ha INOBTOPEHME, WIUIIOCTPUPYIOLIUE CBSA3U
MEXKY pa3IMYHbIMU YaCTIMH Kypca.

8 kmacc (He MeHee 68 u)

Ha3Banue
pa3nesa (Tembl)
Kypca (uucjio

OcHoBHOE cogep:kanue

OcHoOBHBIE BU/IbI 1eSITEIbHOCTH 00y4al0IMXCH

4acoB)
YerpipéxyroabHuk |Ilapamnenorpamm, ero npusHaku u cBorcrtsa. YactHsle ciaydau | M300paxkaTh U HAaXOAUTh HA YEPTEKAX YETBIPEXYTOIbHUKU
u napayuieiorpaMMoB  (IPSIMOYTOJIBHUK, pOMO, KBajpar), WX |pa3HbIX BUIOB U MX DJIEMEHTHI.
(12 4) IpU3HaKU U cBoicTBa. Tpaneuus. PaBHoOOKast 1 mpsiMoyroJibHast | @opMyJIMpPoBaTh onpeaeeHus: napajuiesorpaMma,

Tpareuuy.
*¥Y nBoenue Menuansl. LlenTpanbHas cuMMeTpus™

NpsSMOYTOJIbHUKA, poMOa, KBaJpaTa, Tpareluy, paBHOOOKOMH
Tpaneuuu, IpsiMOYroJIbHOW Tpaneuuu.

Hcnosb3oBarh MNpPH  pelIeHHMH NPOCTEHINMX  3a1a4
MPU3HAKU U CBOMCTBA: MapajijiejorpaMmma, mpsMOyroJibHUKa,
poM0Oa, KBajpaTa, Tpamelud, pPaBHOOOKOH Tpamenuw,




PSIMOYTOJIBHOM Tpameruu.

IlpumeHsITH MeTOJ YABOEHUS MEIUaHbl TPEYTOJbHUKA C
OMOPOH Ha aJITOPUTM IPaBUIIA.

Hcnoap3oBarh 1H(POBBIE pECypchl ISl  HCCIECIOBAHUS
CBOMCTB U3y4aeMbIX QUTYP.

3HaAKOMUTBHCS C UCTOPHUEH pa3BUTHS FTeOMETPHH.

Teopema Paseca

*Teopema Qaiieca U Teopema O MPOMOPIIMOHATBHBIX OTpE3Kax.™

IIpoBOAMTH MOCTPOEHHUS C IIOMOUIBIO HUPKYJIS U JINHEUKH C

U TeopeMa o Cpenssist TuHUA TpeyroibHUKa. Tpaneuus, e€ cpeHss IMHNA.  |UCIloNib30BaHWEe  TeopeMbl  danmeca U TeopeMbl O
nponopuuoHaabH | *IIponopuuoHanbHble  OTPE3KH, IMOCTPOCHUE  YETBEPTOrO |IPONMOPLUUOHANBHBIX  OTpPE3KaX, CTPOUTH  YETBEPTBHIi
bIX OTpe3Kax, IIPONOPLMOHAIILHOTO OTPE3Ka. IPONOPLUOHAIIBHBIM OTPE30K C ONOpPOW Ha 3PUTENIbHYIO
no100HbIE CBolicTBa LIEHTpa Macc B TPEYTOJIbHUKE. HaIJISIIHOCTb.
TPeyroJlbHUKH [TomoGHble  TpeyroiapHMKH. Tpu  mpusHaka  nonoOus | HaxoauTh MOZOOHBIE TPEYTOIBHUKHA HA TOTOBBIX Y€PTEkKax C
(15 4) TPeyroJibHUKOB™. [IpakTHueckoe mpUuMeHEeHHE. yKa3aHHEM COOTBETCTBYIOUIMX HPU3HAKOB MOJ00US mpHU
HEOOXOUMOCTH C BU3yaJIbHOM OIOpOil.
Pemath 3agaum Ha NOAOOHbBIE TPEYrOJIBHUKH C IOMOILIbIO
CaMOCTOSITEJILHOTO TIOCTPOCHHSI YEepTEeXEeH U HaXOXKICHUS
HOJOOHBIX ~ TPEYrOJIbHUKOB NP HEOOXOAMMOCTH  C
HaIIpaBJSAOIIEH TOMOIIBIO.
IIpoBoauTH 10KA3ATENHCTBA C UCIIOJIb30BAaHUEM IIPU3HAKOB
0/100MsI HECJIOXKHBIX I'€OMETPUUECKHUX 3a/ad C ONOpoill Ha
QJITOPUTM YUEOHBIX JIEHCTBUH.
IlpumeHsiTh  TOJNy4YEHHbIE  3HAHMSI  [pPU  PEIICHUU
TreOMETPUUECKUX U MPAKTUYECKUX 33/1a4 IPH He0OXOAUMOCTH
C HaIpaBJISIIOLIEH TOMOIIBIO.
3HAKOMHUTBCS ¢ HCTOPHEN PA3BUTHS T€OMETPHUHU.
Ilnomaae. [TonsiTne 06 00IIEH TEOPHH TUIOIIA/IH. OBiajgeBaTh NMePBUYHBIMH NMpeACTaBJIeHHsAMH 00 001ei
Haxo:xaenune @dopmysbl s TUIOMIATM  TPEYTOJNIbHUKA, MapajuiesorpaMMa. |Teopud Iiomaan  (Mepbl), ¢opMmyJupoBaTh CBOICTBa
nJiomajei *OTHoLIeHHE TUIoUIaied TPEYroJIbHUKOB C OOIIMM OCHOBAHHUEM |IJIOLIAAH, BBISICHATh UX HATJISAHBINA CMBICI.
TPeyroJbHNUKOB WK 00IIeH BBICOTOM. [Ipumensts  ¢opMynsl  miomaaud  napajuieraorpamma,
U MHOTOYTOJBHBIX |Briuucinenve miomaneil cnoxxHbiX GuUryp uepes pa3OuMeHue Ha|TpeyrojibHHWKa, Tpaleuud C OMNOpOoMl Ha CHPaBOYHYIO
¢uryp. [laomanum |4acT u J0CTpoeHUE.™ UH(pOPMALIHUIO.
noao0ubIxX ¢puryp |Ilmomanu puryp Ha kneruaroit Oymare. IIpumenaTs (hopMyJTBI TUTOIIAAN BBIITYKJIOTO




(14 v)

[Tnomanu momoOHbIX Guryp. BerauciaeHnue miomraneid. 3amauu ¢
MPaKTUYECKUM cojJiepKaHueM. *PenieHue 3agad ¢ MOMOIUIBIO
METO/1a BCIOMOTraTeIbHON IIomann. *

YeThIPEXYTOJbHUKA Yepe3 AUaroHalu U Yrojl MEXIY HUMHU C
OTIOPOi Ha CTIPABOYHYIO HH(POPMAITHIO.

Haxomputh 1wiomanu Guryp, u300pak€HHBIX Ha KJIETYaTON
OyMmare, HCIOJIb30BaTh Pa30MEHUE HA YAaCTU U JOCTPOCHUE.
Pa3ouparh npuMepbl HCIOJIB30BAHMS BCIIOMOIATEIbHON
IUIOLIA/IN JUI PELIEHUsI TEOMETPUYECKUX 3a/1ad.

Haxoaurh momanu nogoOHbIX (uUryp ¢ Omopod Ha
CIPaBOYHYIO HH(POPMALIHUIO.

BbIYHMCIATH IUIONIAIA PA3IMYHBIX MHOTOYTOJIBHBIX (QUTYD.
Pemath 3a1aum Ha IUIOLIA/Ib C IPAKTUYECKUM COJIEPIKaHUEM
MOCJIE COBMECTHOTO aHAIU3a.

Teopema
IMudaropa n
HaYaja
TPUTOHOMETPUH

(10 u)

Teopema Iludaropa, e€ moka3aTeNbCTBO © NPUMCHCHHE.
O6patHas Teopema [Tudaropa.

OnpezneneHre TPUTOHOMETPUYECKHUX (DYHKIMI OCTpPOro yria,
TPUTOHOMETPUYECKHE  COOTHONICHHWS B MPSIMOYTOJHHOM
TpeyroipHuKe. OCHOBHOE TPUTOHOMETPHUECKOE TOMKIECTBO.
COOTHOUIICHUSI ~ MEXIY CTOPOHAMH B  TPSMOYTOJIBHBIX
TpeyToJibHuKax ¢ yriamu B 45° u 45°; 30° u 60°.

dopmynupoBath TeopeMy lludaropa, mcmoab3oBaTrh € B
NPAaKTUYECKUX BBIYMCICHUSAX.

BrnaseTs MOHATHAMHU TPUTOHOMETPHUYECKUX (PYHKIUH OCTPOTO
yIiia, MPOBEPSITh UX KOPPEKTHOCTD.

BbIBOAUTL  TPUTOHOMETPHUYECKHME  COOTHOUICHHS B
HOPSMOYTOJIBHOM TPEYrojJbHUKE C OINOpPOH Ha CIPABOYHYIO
nH(pOpMaILIHIO.

HccaenoBaTth  COOTHOLIEHHS ~ MEXIY  CTOPOHAMHU B
MPSIMOYTOJIBHBIX TPEYTOJNIbHUKAX ¢ yriaamu B 45° u 45°; 30° u
60° ¢ HanpaBJIsArOIIEH TOMOLIBIO.

Hcnoab3oBarb  GOpMYJIbl  TNPUBEICHUS U
TPUTOHOMETPUYECKOE TOXKJIECTBO JUIsl HAXO0XKJICHHS
COOTHOIICHWH MEXIy TPUTOHOMETPUYCCKHUMH (PYHKIUSIMU
pa3IMYHBIX OCTPHIX YIJIOB C ONOPOHl Ha CIPAaBOYHYIO
nH(pOpMAILIHIO.

IpuMeHsiTH TOJNyYEeHHBIE 3HAHUS U YMEHHUS NPU PELICHUU
NpakTHYeCKuX 3amad (mpu HEOOXOJMMOCTH C OIMOPOH Ha
AJITOPUTM NIPABUIIA).

3HAKOMHUTBLCH C UCTOPHUEH PA3BUTUA T€OMETPUH.

OCHOBHOC

Yriael B
OKPYKHOCTH.

BriucaHHbIE ¥ EHTPAJIBHBIE YIJIbI, YTOJ MEXAY KacaTeJIbHOU U
XOpI0H.

@®opMyJMPOBATH OCHOBHBIC OIIPEACIICHUs], CBA3aHHBIE C
yrJiaMu B Kpyre (BIUCAHHBIN yToJl, IEHTPATIbHBINA YToI).




Bnucannble VYTibl MeXAY XOpIaMU U CEKYIUMHU. HaxoauTh BOHCAHHBIE YTJIbl, ONMUpPAIONIMECS HA OJHY AYTY,

U ONMCAHHbIE Bnucannble n onucaHHbIE YETHIPEXYTOJIBHUKHN, UX MPU3HAKU U | BBIYMCISATH YTJIbl C TOMOILIBIO TEOPEMBI O BOMCAHHBIX YIJIaX,

YeThIPEeXyroJbHUK |CBoiicTBa. IIpuMeHeHHe ATHX CBOICTB MNpU  PELICHUH |TEOPEMbl O BIHCAHHOM YETBIPEXYTOIBHUKE, TEOPEMBI O

. F€OMETPUYECKHX 3a7au. LHEHTPAJILHOM yTIJie TpH HEOOXOAMMOCTH C BU3YaJbHOMN

KacarteabHble B3auMHOe pacnosiokeHue JABYX OKpykHocTed. Kacanwue |onopoil.

K OKPY’KHOCTH. OKPYHOCTEH. HccsienoBarhb, B TOM YUCIIE C TOMOMIBIO TU(PPOBBIX PECYPCOB,

Kacanmue BIIMCAHHBIC U ONKMCAHHBIE YETHIPEXYTOIBHUKH, BHIBOAUTH UX

OKpY:KHOCTe CBOMCTBA U IPU3HAKHU IIOCIIE COBMECTHOI'O aHAJIU3A.

(13 1) HUcnoab30BaTh 3TH CBOMCTBA M NPU3HAKU IPU PELICHUU
3ajad.

IloBTOpEHHUeE, [ToBTOpEHHE OCHOBHBIX MOHATHII U METONOB KypcoB 7 u 8|Pemarh 3aJaydm Ha MOBTOPEHUE, WIUIIOCTPUPYIOLINE CBS3H

00o0menue KJIacCOB, 0000IICHNE 3HAHHIA. MEX/ly pa3IMYHbIMU YaCTAMHU Kypca.

3HAHMH

(4 1)

9 knacc (He MeHee 68 u)

Ha3Banue
pa3nesa (Tembl)
Kypca (uucjio

OcHoBHOE cogep:kanue

OcHoOBHBIE BU/IBI 1eSITEILHOCTH 00y4ar0IMXCH

4acoB)

Tpuronomerpusi. |OmnpeneneHne TpUroHoMeTpudeckux ¢GyHKImH yrios ot 0° no|dopmyaupoBars  ompenejeHHsi  TPUTOHOMETPHUECKHUX
Teopembl 180°. KocuHyc M cuUHYC NpsIMOrO M Tymoro yria. Teopema|(QyHKUMH TymbIX U NPSMBIX YIJIOB C BHU3YalbHOH OMOpOIi.
KOCHHYCOB M kocuHycoB. (O06o0mEHHast) Teopema cuHycoB (¢ pamamycom |DopmynHpoBaTh TeOpeMy KOCHHYCOB M TEOpPEMY CHHYCOB (C
CHHYCOB. OIMCAaHHOW OKPYXHOCTH). Haxos/1eHre IJIMH CTOPOH M BEJIMYKH | paJNyCOM OITMCAHHON OKPYKHOCTH).

Pemienne YIJIOB TPEYTOJIbHUKOB. Pemiath TpPEYrojbHUKH C ONOPOM Ha alropuUTM Yy4eOHBIX
TPEYroJibHUKOB dopMyra IIOIAAA TPEYTrOJIbHUKA YEPE3 JBE CTOPOHBI U YIOJI | ACUCTBUM.

(16 1) Mexny HuMH. QopMyna IUIoImaay YeThIPEXYTOJIBHAKA Yepes ero | Pemates  mpakTudeckue — 3aJauyM,  CcBOAsIIMecs K

AWaroHaljivu U yroj MCXKJ1y HUMHU.
HpaKTI/I‘—IeCKOG IMPUMEHCHUC TOKA3aAHHBIX TCOPEM.

HaX0XKJICHHUIO PA3JINMYHBIX 3JIEMCHTOB TPEYIroJIbHUKA.




IIpeoOpa3oBanue

MOA00MA.

MeTpuueckue
COOTHOIIIEHUA B

*TlonsiTe 0 Mpeodpa3oBaHUM MOO00MS.

CoOTBETCTBEHHBIE AJIEMEHTHI MOI00HBIX QUTYP.

TeopemMa 0 TIPOM3BEJCHUH OTPE3KOB XOpI, TeopemMa o
NPOM3BEACHNU OTPE3KOB CEKYIIMX, TeopeMa O KBajpaTe

OcBauBath MOHSITHE npeodpazoBaHus noo0usl.
HccsenoBaTh OTHOIIEHUE JTHHEWHBIX 3JIEMEHTOB (QUTYp TpU
npeodpazoBanuu nogodus. HaxoamTs npumMepsl mogo0ust B
OKPY’KaIOIlleH 1eHCTBUTEILHOCTH.

OKPYKHOCTH KacaTenbHOM. [IprMeHeHue B peleHuy reOMeTpUYecKUX 3a1a4.™ | *BbIBOAUTHL METPUUECKUE COOTHOIIEHUS MEXIY OTpe3KaMu
(10 ) XOpJA, CEeKyIUX © KacaTelIbHBIX C HUCIOJb30BaHUEM
BIIMCAHHBIX YIJIOB U MOJOOHBIX TPEYTOJIbHUKOB.
PemiaTe reomerpudeckue 3aladyd MU 3aJa4d U3 PEATBHOU
YKU3HU C UCIIOJIb30BAaHUEM MOI00HBIX TPEYTOIbHUKOB. ™
BekTopsl OnpeneneHue BEKTOPOB, CIOKEHHE U PA3HOCTh BEKTOPOB, | Mcmosb30BaTh BEKTOPbl Kak HaIlpaBJICHHBIE OTPE3KH,
(12 ) YMHOKEHHE BEKTOPA HA YUCIIO. HCCJIeI0BATH FeOMETPUYECKUN (mepemerienme) "
Pu3NYEeCKUN U TEOMETPUYECKUI CMBICII BEKTOPOB. ¢usnueckuii  (cuia) CMBICTBI BEKTOPOB C OMOPOH Ha
Pa3znoxenue BekTOpa HO JABYM HEKOJUIMHEAPHBIM BEKTOpPAaM.|BOIPOCHBIHN IUIAH.
KoopauHate! BekTOpa. 3HaTh omnpeaejeHHsi CYMMbl U DPAa3HOCTU BEKTOPOB,
CkanspHoe NPOU3BEACHUE BEKTOPOB, €ro IMPUMEHEHUE ISl |yMHOKEHUS BEKTOpa Ha 4HCJIO, HCCJIe10BATH
HaXOKJCHUs JUIVH U YIJIOB. reOMETPUUECKUN U (PU3NYECKUI CMBICIIBI 3TUX OIEparuii.
Pelenue 3a1a4u ¢ HOMOIIBIO BEKTOPOB. Pematp reomMeTrpuueckue 3aJadyd €  HUCIHOJIb30BAaHUEM
IIppuMeHeHre BEKTOPOB [UIsl PEUICHUs 3aJad KWUHEMAaTHUKH | |BEKTOPOB.
MEXAHUKH. PackaaapiBaTh BEKTOD M0 IBYM HEKOJUIMHEAPHBIM BEKTOPAM.
Hcnoab3oBaTh  CKaJISPHOE  NPOU3BEIAECHUE  BEKTOPOB,
BbIBOJIMTH €I'0 OCHOBHBIE CBOMCTBA.
BpIyucaaTs CymMMy, Pa3HOCTb U CKAIPHOE ITPOU3BEIICHUE
BEKTOPOB B KOOPJMHATAX.
I[IpuMeHATH CKAIIPHOE IPOU3BEACHUE JUISI HAXOXKICHUS
JUTVH U YTJIOB.
JexapToBbI JlexapToBbI KOOpAMHATHI TOYEK HA MIIOCKOCTH. OcBanBaTh NOHSITHE NMPIMOYTOJBHON CHCTEMBI KOOPJMHAT,
KOOPAUHATHI Ha|*YpaBHeHUe NPAMON.* YrioBol Ko3((HUIMEHT, TAHI€HC YyTJa|leKapTOBBIX KOOPJUHAT TOUKH.
IVIOCKOCTH HAaKJIOHA, NapaJUIeNIbHbIE U IEPIEHANKYIISIPHBIE TIPSIMBIE. HccnenoBath ypaBHEHHE IPSIMOM M OKPYKHOCTH C OITOPOM HA
(99) VYpaBHeHHE OKpY>KHOCTH. HaxoskaeHue KOOpAMHAT TOYEK |BOIPOCHBIN IIJIaH.

NepecevyeHms] OKPYKHOCTH U IPSIMOM.
Meroa KOOpAUHAT IPU PELICHUU T€OMETPUYECKUX 3a1ad.
Hcnons3oBaHne METOZa KOOPAUHAT B TPAKTUYECKHX 3a/1a4ax

Haxonuts eHTp 1 paanyc OKpYKHOCTH IO €€ YPABHEHUIO.
PemaTh 3a7aum Ha HAXOK/EHUE TOUYEK IIEPECECUEHUS IIPSIMBIX
1 OKPY>KHOCTEH € TOMOIIBIO METOJ1a KOOPINHAT.




Hcnoap3oBaTh CBONCTBA YIVIOBOTrO Kod(dduirenta npsmoin
IpU PpELIEHUM 3a4ad, AJs ONPENENIECHUS PpaCHOIOKEHUS
MIPSIMOM.

IpuMeHsiTH KOOPIMHATHI IPU PEIICHUHA T'€OMETPUYECKUX U
OPaKTHYECKUX 3ajay, JUIsi TOCTPOEHHUS MaTeMaTHUeCKUX
MoJIeNIel pealbHBIX 3a/1a4 (KMETOJI KOOPIUHATY).
IMoan3oBaThest  [UIsI TOCTPOEHUS U HCCIEIOBaHUMN
IU(GPOBBIMU PECYPCAMH.

3HAKOMHTBCS € UCTOPHEI Pa3BUTHSI T€OMETPUU

IIpaBuabHbBIE

MHOTOYI'OJIbHUKMH.

Jdouuna
OKPY:KHOCTH H
IJI0IIA/Ib KPYTa.

[IpaBuiibHbIE MHOTOYTOJIBHUKH, BBIYUCICHHE HX 3JIEMEHTOB.
Yucino m ¥ JUIMHA OKPYXHOCTH. JlIMHA YT OKPY’KHOCTH.
Pangunannas mepa yria.

[Tnomane Kpyra M ero 3JIeMeHTOB (CeKTopa M CErMeHTa).
Beruucnenue miomaneit Gpuryp, BKIOYAIOMUX JIEMEHThI KpyTa.

dopmyaupoBaTh oInpeaeIeHue MPaBUIIbHBIX
MHOTOYTOJIbHUKOB, HAXOJAUThb UX 3JIEMEHTHI.

IMoab30BaTHCA IOHATHEM JITTUHBI OKPYKHOCTH, BBEAEHHBIM C
MOMOILbIO NPABWJIBHBIX MHOI'OYTOJBHUKOB, ONpeaeJsATh
YUCJIO 7T, JUIMHY AYTH U paJIdaHHYIO0 MEpY yIJia 1o o0pasiry.

Bbruuciienune IIpoBoauTh Mepexoja OT paJlaHHON MEpHI yria K IpalyCHOU

iomaaen ¥ HA00OpOT IO BU3yaJIbHOW OMOpE.

(8 u) OnpeaeasiThb IIOLIAb KPyTa.
BeiBoauth GopmyJibl (B TpaayCHON U pagraHHO Mepe) At
JUIMH JyT, IUIOIIAJEA CEKTOPOB M CETMEHTOB C ONOPOM Ha
BOIIPOCHBIN IIJIaH.
BuruucaaTs 1wiomanu  QuUryp, BKIIOYAIONMIUX AJIEMEHTHI
OKpYXHOCTH (KpyTra) ¢ ONOpoii Ha CIIPaBOYHYIO HHPOPMAIIHIO.
HaxoauTp 1UI0IIAIH B 3a/1a4aX peaIbHOM KU3HHU.

JABukenust *TloHsiTHE O TBUXKEHUU TIIOCKOCTH. Pa3oupartnb MIPUMEPHI, WUIFOCTPUPYIOIINE  TOHATHSA

IUIOCKOCTH [TapannenpHbIil nEpeHOC, MOBOPOT U cUMMETpUs. OCH U LEHTPHI | ABUKEHUS, IEHTPOB U OCEH CUMMETPHHU.

(6 1) CUMMETPHH. @opMyaupoBaTh OIPEIEICHNS TapaJUIeIbHOTO TIEPEHOCa,

[Tpocreiinme npuMeHEeHUs B PEIISHUH 3a/1a4™.

MOBOPOTAa M OCEBOM CHMMETPHH C BH3yaJlbHOW OIOPOH.
HaxoauTh HEMOBIKHBIE TOYKH 1O 00pasiry.

HaxoauTh EHTPHI U OCH CHMMETPHI TIPOCTEHIHNX (PUTYp 1O
obpasiy.

*TIpuMeHsAITh TapaUICIbHBI TIEPEHOC W CHMMETPHUIO TIPH
PEILICHUU TeOMETPUIECKUX 3a1a4 (pa3ouparh MpUMEpHI).




Hcnoan30BaTh 1715 NOCTPOCHUS U UCCIIEI0BAHUN HU(DPOBBIE
pecypcesL.™

IToBTOpEHUE,
00001IEeHME,
CHCTEMATH3 AU
3HAHUH

(74)

[ToBTOpEHHE OCHOBHBIX TOHATUH MU METOJOB KypcoB [—9

KJIacCOB, 0000IIEHNE U CUCTEMATH3ALINS 3HAHNIA.

[Ipocreitmue reomerpuyeckne (GUTYpsl W HMX CBOWCTBA.
N3mepenne reoMeTpuuecKux BEIUUHH.

TpeyroabHUKH.

[TapajutenpHbIe U IEPIIEHAUKYIISIPHBIC NIPSIMBIE.

OxkpyXHOCTb M Kpyr. l'eomerpuueckue NOCTPOEHUs. YTIIbl B
OKpPY’)KHOCTH.  BnmcanHble ¥ ONMCaHHBIE  OKPYKHOCTH
MHOT'OYTI'OJIbHUKOB.
IIpsiMast 1 OKpY>KHOCTb.
YeThIpEXYTrOJIbHUKH.
YETBIPEXYTOJIbHUKH.
Teopema Iludaropa u Hayana TpuroHomeTpuu. Pemenne o0mmx
TPEYTOJIbHUKOB.

ITpaBrIIbHBIE MHOTOYTOJIBHUKH.

[IpeoOpazoBanus mockocTu. Jsmwxkenus. [lonooue. CummeTpus.
[Tnomans. Berancnenue minomaneit. [Tnomaau nogo6HbIX GUryp.
JlexapToBBI KOOPAMHATHI HA INIOCKOCTH.

BekTopbl Ha IIOCKOCTH.

Bnucannsie n OINMCaHHBIC

OnepupoBaTh MOHATHSAMH. (QUIypa, TOUKa, IpsMas, Yrol,
MHOTOYTOJIbHUK, pPaBHOOCAPEHHBII W  PaBHOCTOPOHHUI
TPEYrOJIbHUKH, IPSIMOYTOJIbHBIA TPEYrOJIbHHUK, MEIUAHA,
OuccekTpuca M BbBICOTa TPEYrOJbHUKA, IapajjieIorpaMM,
poMO, NPSMOYIOJNIBHUK, KBajapar, Tpameuus; OKPYXKHOCTb,
KacaTelbHasi; paBEHCTBO U MOJA00He (QUTyp, TPEYTOJIbHUKOB,
NapajuIeJIbHOCTh M NEPHEHIUKYISIPHOCTh IPSIMBIX, YIOJl
MEXAY MNpPAMBIMH, CHMMETPHUS OTHOCHTEIBHO TOYKH U
OpsMOM; JUIMHA, PAcCTOSHME, BEIWYMHA YIJIA, IUIOLIAb,
HepUMeETp.

HUcnonb3oBare  ¢opmyabsl: 1nepumerpa M IUIOWIAIU
MHOT'OYTOJIbHUKOB, JJIMHBI OKPY’KHOCTH M IUIOIIAJHA KpYTra,
00bEMa IPSMOYTOJIBHOTO Mapajuiesenunesa.

OnepupoBaTh NOHATHAMM. IPSAMOYIOJbHAs  CHCTEMA
KOOPJIMHAT, BEKTOP, MCHOJb30BAaTh OTH IIOHATUA A
NIPEACTABICHUS JAHHBIX M pELICHUS 3aJad, B TOM YHCIIE U3
JPYTUX y4eOHbIX MPEIMETOB.

Pemiats 3agaum Ha TIOBTOPEHHE OCHOBHBIX ITOHSATHH,
WUTIOCTPALIMIO CBA3EH MEXAY Pa3iIu4yHbIMM 4YacTsIMH Kypca.
Bbi0upaTs MeToa U PEIICHUS 3aJa4H.

PemaTe 3agqaum 13 NOBCEIHEBHOU KU3HH.

TEMATHYECKOE INIAHUPOBAHUE YYEBHOT'O KYPCA «BEPOSITHOCTDb M CTATUCTHKA»
(IT0 TOJAM OBYYEHUSI)

7 kaacc (He MmeHee 34 u)

Ha3Banmue
pa3nena (Tembl)

OcHoBHOE coaepkanue

XapakTepucTHKA JeSITeJIbHOCTH 00y4al0IMXCs




(umcs10 yacoB)

IIpeacraBiieHue IIpencraBnenne naHHbIX B Tabmunax. [Ipaktuueckue | OcBamBaTh  Ha  6a30BOM  YpPOBHE  CIOCOOBI
JaHHBIX BBIUMCIICHUSI 1O TaOJMYHBIM JaHHBIM. VI3BledeHWe ¢ | MPEICTABICHHUA CTATUCTUYECKHX ITaHHBIX W YHCIOBBIX
(7 v) UHTepHpeTanus TaONM4HbIX AaHHbIX. IlpakTnyeckas paboTa | MaccMBOB € IOMOUIbKO TabMUIl W JUarpamMm ¢
«TabmupI». UCIIOJb30BAHUEM  aKTyaJbHBIX UM  BAaXHBIX JIAHHBIX
['padmueckoe mpeacTaBICHUE IaHHBIX B BHJIE KPYroBbIX, | (memorpaduueckue JJaHHBbIE, IIPOU3BOJCTBO
CTOJIOMKOBBIX (CTOJ0YATHIX) TUarpaMm. UTEHHE U MOCTPOCHUE | TPOMBIIIICHHOW M CEJIBCKOXO3SHCTBEHHOM MPOIYKIIUH,
nuarpamm. [IpumMeps! neMorpaduyeckux auarpamm. OOIIECTBEHHBIC M IPUPO/IHBIC SIBJICHUS).
[IpakTuueckas pabora «/{uarpammbi». M3yuyars wMeroabl paboTel C  TaOIMYHBIMH |
rpadMUecKUMH TPEICTaBICHUSMH JaHHBIX C MOMOILBIO
(POBBIX PECYpCOB B XOJI€ MPAKTUYECKUX pPadboT (c
HAIPABJISIOIICH OMOIIBIO).
OnucaresbHas Yucnossle Habopel. CpenHee apupmeTndeckoe. OcBauBaTh Ha 0a30BOM YPOBHe NOHSITMS. YUCIOBOMI
CTATHCTHKA MennaHa 4iCcI0BOTO Habopa. Y CTOHYMBOCTD MEIUAHBI. Ha0bop, Mepa LEHTPaIbHON TeHACHIMK (Mepa IICHTpa), B
(8 u) [IpakTuyeckas pabora «CpeaHue 3HaueHUs». TOM 4YHCJIe CpeliHee apu(pMeTHiyecKoe, MeiuaHa.
HauOosnbiiee u HanMeHblllee 3HAYEHMs] 4YUCIOBOro Habopa. | OmmcbIBaTh CTATHCTUYECKHE JIaHHBIE C  IIOMOIIBIO
Pa3max. cpeaHero apupMeTHYECKoro U MeJuaHel. PemaTs 3agaun
(c wWCTmoNB30BaHMEM 3pPHUTENBHOW HATJSIIHOCTH H/HIH
BepOabHOIT OMOPHI)
HN3yyarh cBOMCTBA CPEIHUX, B TOM YHUCIE C IOMOIIBIO
(POBBIX PECYpCcOB, B XOJ€ MpPaKTUYECKHX paboT, (c
HAIpPaBJISIONIEH TOMOIIBIO).
OcBauBaTh Ha 62a30BOM ypPOBHe MOHSITHS: HAaUOOJIbILIEE
Y HaMEHbIlIee 3HaYeHMsI YUCIOBOTO MACCHBA, pa3Max.
Pemats 3agaum Ha BeIOOp crioco0a OMMCAHUS JTaHHBIX B
COOTBETCTBUU C MPHUPOJNON  JaHHBIX M  LEIIMHU
MCCJIEIOBaHMsI C HAIIPABJIAIOIIEH TOMOIIBIO.
Cayuaiinas *CrnyyvaiiHasi n13MeHUMBOCTH (puMepsbl). YacToTa 3HaueHnid B | *OcBamBaTh MOHATHS. YacTOTa 3HAYCHUH B MacCHUBE
U3MEHYHBOCTh MaccuBe JaHHbIX. [ pynnupoBka. ['uctorpaMmsl. JAHHBIX, TPYNIUPOBKA JaHHBIX, TUCTOIPaMMa.
(6 1) [IpakTuyeckas pabora «CiyyaiiHast ©3MEHYUBOCTH».* CTpouTh TUCTOrPAaMMBI 110 00pasIly




OcBanBaTh rpaduuecKue NpeICTaBICHNUs Pa3HBIX BUIOB
CIy4YallHOM W3MEHYMBOCTH, B TOM YHUCJIE C IOMOULIBIO
U (POBBIX PECYpPCOB, B X0JI¢ MTPAKTUYECKON pabOThL.*

BBenenue B
TeopHuIo rpagos
(4 u)

*T'pad, Bepmuna, pedpo. [IpeacraBinenue 3aaa4u ¢ MOMOIIBIO
rpada. Crenenb (BaJieHTHOCTb) BepuiuHbl. Yucio péoep u
cymMmapHasi creneHb BepmunH. Llens u nuki. [lyte B rpade.
IIpencraBnenue o ces3HOcTH Tpada. OOxox rpada (3iiaepos
nyTh). [IpencraBieHre 00 OpHEHTUPOBAHHBIX Ipadax.*

*OcBanBaTh NMOHATHsA. Tpad, BepumuHa rpada, pedpo
rpada, crerneHs (BaJIeHTHOCTh BEPIIUHBI), IIETb U IIHKII.
OcBauBaTh NOHATHA. NyTb B rpade, SHIEpOB MYTh,
00xox rpada, OpueHTUPOBAHHBIN Tpad.

OO6cyxkaaTh pellieHHe 32241 HAa TIOUCK CYMMBI CTETICHEN
BepwuH rpada, Ha morck o0xoxa rpada, Ha MOUCK MyTeH
B OPUEHTHPOBAHHBIX Ipadax ¢ HAMPaBIAIOUIEH MOMOLIBIO.
OcBauBaTh €nocoObI IPEJCTABICHUS 3aad U3 Kypca
anreOppl, TEOMETPUHU, TEOPUU BEPOATHOCTEH, APYTUX
Ope/IMETOB ¢ MoMompbio rpadgoB  (KapThl, CXEMBbI,
JIICKTPUYECKHE LEeNH, (YHKIHOHATbHBIE COOTBETCTBHU)
Ha npuMepax. *

BeposiTHOCTD 1

*CiydaiiHblil ONIBIT W clOy4aiiHOe coObITHE. BeposTHOCTh U

*OcBauBaTh NOHSTHS. CIY4alHBII OIBIT U CIly4ailiHOE

4acroTa gacTtota COOBITUS. Ponb MajoBEepOSATHBIX M MPAKTHYECKH | COOBITHE, MAIIOBEPOSITHOE W TPAKTHYECKH JIOCTOBEPHOE

CJIy4aiHOI 0 JOCTOBEPHBIX COOBITUI B mpUpojie U B oOmecTBe. MoHeTa U | COOBITHE.

coObITHUS WrpajbHAasi KOCTh B TEOPUH BEPOSTHOCTEM. M3yuyaTh 3HAaYUMOCTb MAaJIOBEPOSITHBIX COOBITHH B

(4 9) [IpakTuueckas pabora «HacTtoTa BbIAACHHS Opia».™ npupojie M OOIIECTBE Ha BAaXHBIX HpuMepax (aBapuw,
HECYaCTHBIE ciyyau, 3amuTa MIEpCOHAIIBHON
uH(opMaIuH, nepeaada JaHHbIX).
H3yuyath poOib KIACCUYECKHUX BEPOSTHOCTHBIX MOJEIEH
(MoHeTa, urpaibHast KOCTh) B TECOPUH BEPOSTHOCTEH.
Habawaate W M3y4yaTh 4acTOTy COOBITHH B IMPOCTBIX
HKCIIEPUMEHTaX, B TOM YHUCJIe C TOMOIIBIO HU(GPOBBIX
PECYPCOB, B XOJI€ MPAKTUIECKON PaObOTHL ™

O06o00menue, [IpencraBnenne  manHbIXx.  OmnucartenbHas — cTaTUCTHKA. | [IOBTOpPSITH M3y4eHHOE W BBICTPAaMBAaTh CUCTEMY

KOHTPOJIb BeposITHOCTB ClTy4aiiHOTO COOBITHSI. 3HAHU.

(54) PemaTtp 3a1auu Ha IpEICTaBIICHUE U ONMCAHNUE JAHHBIX C

NMOMOIIBIO HM3YYCHHBIX XapPAKTCPUCTUK C HaHpaBJI}IIOH_[Cﬁ




HIOMOMIBIO.
O0cy:xxnaTh npuMepsbl CIly4aiHbIX COOBITHH,
MaJIOBEPOSITHBIX M MPAKTUYECKHU JOCTOBEPHBIX CITyJaHBIX
COOBITHH, UX POJH B IPUPOJE U KU3HU YEJIOBEKa

8 knacc (He menee 34 )

Ha3zBanue
pasaesa (TeMbl)
(umcs10 yacoB)

OcHoBHOe coiep:KaHue

XapakTepucTHKa IesITeJIbHOCTH 00yUaloIuXxcst

IloBTOpPEHHE
Kypca 7/ Kkjacca
(4 4)

[IpencraBnenne  paHHbiX.  OmnucarenbHass  CTATHUCTHKA.
Cayuvaiinas usMeHuuBOCTh. CpeiHHe YnCI0BOro Habopa.
Canyuaiinble coobiTus. BepositHocTH 1 wactoTsl. Kitaccuueckue
MOJIENIY TEOPUH BEPOSITHOCTEN: MOHETA U UIPajIbHasi KOCTh.

I[loBTOPSITH M3Yy4EHHOE U BBICTPAMBATL CUCTEMY
3HAHWUM.

Pemarp 3amaum (Mo BuU3yaJbHOWi  omope) Ha
MPEACTABICHUE M ONHMCAHWE JAHHBIX C IOMOILBIO
M3YUYEHHBIX XapaKTEPUCTHK.

Pemath 3amaum (M0 BH3YaJIbHOW  omope) Ha
MPEJCTABICHUE TPYNIIUPOBAHHBIX JAHHBIX M ONUCAHUE
CIIy4ailHOM U3MEHYUBOCTH.

Pemarr 3amauu (Mo BuU3yaJbHOWi  omope) Ha
OTIpe/ieNieHNe YaCTOThI CTy4aifHBIX COOBITHI, 00CYXKIeHUE
MPUMEPOB  CIYYaWHBIX COOBITHI, MAaJOBEPOATHBIX U
MPAKTUYECKH JTOCTOBEPHBIX CITYYaHBIX COOBITUH, UX POIIU
B IPUPOJIE U KU3HU YEJIOBEKA.

OnmucareabHast
CTATHCTHKA.
PaccenBanue
JAAHHbIX

(4 u)

*Ortknonenus. Jucnepcust yuciioBoro Habopa. CraHmapTHOe
OTKJIOHEHHE YUCJIOBOr0 Habopa. JluarpaMmel paccenBaHus.™

*QcBauBaTh MOHSITHSI. JMCIEPCHS M CTaHAAPTHOE
OTKJIOHCHHEC, HCIIOJb30BATh O3TU XAPAKTCPUCTUKH JJId
OIUCaHHS PACCEHBAHMS TAHHBIX.

YuacTBoBaTh B 00CY’K/I€HUH THNOTE3bI 00 OTCYTCTBHU
WM HAJTMYHMA CBSI3U 10 AUArpaMMaM PacCEUBaHWUSL.
CTpOl/lTb JuarpaMMbl  paCC€UBAaHHA 110 HMCIOINIUMCS
JIaHHBIM, B TOM YHCIIC C TIOMOIIBI0 KOMIbIOTEpa (mocie
COBMECTHOI'O aHaAJIN3a).*




Mpuo:xecTBa
(4 4)

MHoecTBO, MOAMHOXKeCTBO. Onepanuu Haj MHOXKECTBaMHU:
o0ObeMHEHUE,  TiepeceueHue,  pomonHeHwe.  CBoiicTBa
oreparuii Hajl MHO>KECTBaMHU: MEePEMECTUTENBHOE,
COUeTaTeIbHOE, PACIPEICTUTEIbHOE, BKIIFOUCHHUS.
I'padmyeckoe mpencraBaeHEe MHOKECTB.

OcBauBaTh MOHSATHS. MHOXECTBO, JJICMECHT MHOECTBA,
ITOMHOECTBO.

BBINOJHATH onepamnuu HaJl MHOKECTBaMU.
00beIMHEHHE, TIEPECeUCHHE, TOToIHEHHE (110 00pasily).
Hcnoan3oBath CBOMCTBA. MePEMECTUTEILHOE,
COYCTATENIbHOE, paclpeAeauTeIbHOe, BKIOYeHUS (C
HCIIOIb30BAHUEM BH3YaJIbHOM OIOPEHI).

Hcnoab3oBath rpaduueckoe MpeacTaBIeHUE MHOXKECTB
MIPU ONHUCAHWHM PEATbHBIX TMPOIECCOB W SBJICHUH, INPHU
pEIIeHUH 3a/1a4 U3 APYTUX YYEOHBIX MPEIMETOB U KypPCOB
(c ucrmonb30BaHNEM BH3YaILHOM OMOPEI).

BeposiTHOCTH
CJIy4aiiHOT 0
coObITHS

(6 u)

OnemMeHTapHbIE COOBITHS. Cnyuaiinble COOBITHSL.
bnaronpusitcTBytoiue 3neMeHTapHble coObITHS. BeposiTHOCTH
coObITHI. OmNBITBI € PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU
coObITuAMHU. CiryyaliHbIi BHIOOD.

IIpakTryeckas pabota «ONBITH ¢ pPABHOBO3MOXKHBIMU
3JIEMEHTAPHBIMU COOBITUAMUY.

OcBauBath Ha  0a30BOM  YpPOBHE¢  IOHATHA:
JJIEMEHTApHOE COOBITHE, CIlydallHOe COOBITHE Kak
COBOKYMHOCTb ~ OJIarONpHUATCTBYIOIIUX  3JIEMEHTAPHBIX
COOBITHI, PABHOBO3MOXHBIE IJIEMEHTAPHBIE COOBITHS.
PemaTts 3a7aum Ha BBIUMCIIEHUE BEPOSTHOCTEH COOBITHI
M0 BEPOSITHOCTSAM 3JIEMEHTApHBIX COOBITHH CITydaifHOTO
ombiTa (C WCIOJB30BAHUEM 3PUTENBHON HATJISAHOCTH
u/vu BepOabHOM OTOPHI).

PemaTts 3a7a4m Ha BBIUMCIIEHUE BEPOSTHOCTEH COOBITHI
B OIBITaX C PABHOBO3MOXXHBIMH  DJIEMEHTAPHBIMHU
COOBITHSIMH, B TOM YHCJIE C TOMOIIbIO KoMIbioTepa (¢
UCIIOJIb30BAHUEM  3PUTEIBHOW  HATJSITHOCTH — W/WIK
BepOabHOIT OMOPBI).

IIpoBoanTs M M3y4aThb ONBITHI C PABHOBO3MOXXHBIMU
3IIEMEHTaPHBIMU COOBITHAMH (C UCIIOJIB30BAHUEM MOHET,
UTpaTbHbBIX KOCTEH, JIPYTUX MoJIeTIei)
B XOA€ MpaKTU4ecKoi padoTel (C HCIONB30BaHUEM
BU3YaJIbHOM OTOPHI).

BBenenue
Teopuio rpagos
(4 1)

B

*JlepeBo.  CBoiicTBa  jepeBa. €IMHCTBEHHOCTb  MYTH,
CYILLIECTBOBaHHE BHCAYEH BEPIIMHBI, CBA3b MEXIY YHCIOM
BepLIUH U ynciaoM péodep. [IpaBuno ymMHOKeHHS. ™

*OcBanBaTh NOHATHSA. JIEPeBO Kak rpad Oe3 mMKIa,
BUCsYas BepiinHa (JIMCT), BETBb JepeBa, MyTh B JIEPEBE,
JMaMeTp JiepeRna.




M3yuaTh cBoiiCTBa [€peBa. CyIIECTBOBAaHUE BUCSYEH
BEPIIMHBI, CIUHCTBEHHOCTh TYTH MEXAY JBYyMS
BEpIIMHAMH, CBS3b MEX]y UYHCIOM BEPIIMH U YHUCIOM
pEodep.

Y4yacTBOoBaTh B 00CY:K/I€HNH pelleHus 3a1a41 Ha [IOUCK
U TEepeUHCIICHHE MyTel B JIepeBe, ONpeleNieHue Yucia
BEpIIMH WK péOep B AepeBe, 00X0 1 OMHAPHOTO JIepeBa, B
TOM YHUCJIC C IPUMEHEHUEM TPaBHUIIa YMHOKEHUS. *

Cayuaiinbie
coObITHS

(8 u)

*TIporuBomnonoxknoe  coOweiThe.  [uarpamma  Diinepa.
OObenuHenne u mnepecedeHue coObiTHl. HecoBmecTHble
coObiTua. ®opmyna crnoxenus BeposTHocTe. IlpaBuio
YMHOXEHHUS ~ BEPOATHOCTEH.  YCIIOBHasi  BEPOSITHOCTD.
HezaBucumble  coOwiTusa.  [lpeacraBnenue — ciydailHOro
HKCIIEpUMEHTA B BUJIE iepeBa.™

*OcBanBaThb TMOHATHSA. B3aMMHO MPOTHUBOIOJIOKHBIE
COOBITHS, ONEpalvy Haa COOBITHSIMH, OOBEAMHEHUE U
nepeceueHue coObITHi, auarpamma Diinepa (Ditnmepa—
Benna), COBMECTHBIE K HECOBMECTHBIE COOBITHS.
H3yyaTh TeopeMbl O BEpOSTHOCTH OOBEIWHEHHS JBYX
coObITHi ((GOPMYITBI CITOKEHHSI BEPOSITHOCTEHH).
YuyacTBoBaThH B 00CYK/1€HHH pellieHUs] 3a71a4u, B TOM
YHUCJIe TEKCTOBBIE 3a/1a4l Ha ONpPEACICHUE BEPOSITHOCTEN
00BbEIMHEHUSI U TIEPECEUYCHHS] COOBITHI C MOMOIIBIO
YUCIOBOM  mpsAMO#, auarpamm  Oiinepa, (GopMyJbl
CJIO’KEHHUSI BEPOATHOCTEN.

OcBauBartb MOHATHS: MIPaBUIIO YMHOKEHUS
BEpPOSITHOCTEH, YCJIOBHAasi BEPOSITHOCTb, HE3aBUCHUMBIE
COOBITHSI IEPEBO CIIYYAHHOTO OTIBITA.
M3yuyarr cBoiicTBa  (OIpeseicHus)
COOBITHIA.

YuyacTBoBaTHL B OOCY:KIEHUM pelIeHHs 3aJa4M Ha
oTpejieNieHue U UCTIOIb30BAaHUE HE3aBUCUMBIX COOBITHIA.
YuyacTBoBaTh B OOCY:KIEHUM pelIeHHs 3aJa4d Ha
MOMCK BEpPOSITHOCTEH, B TOM UHCJIE YCJIOBHBIX, C
WCIIOJIb30BAHUEM JIepEBa CIIyYalHOTO OTBITa. ™

HE3aBUCHUMBbIX

0O0001IeHNE,
KOHTPOJIb

(4 4)

[IpencraBnenne naHHbIX. OnucaTenbHas craTUCTHKA. ['padsbr.
BepositHoCTh CIIy4aitHOTO COOBITHSI. DJIEMEHTBI
KOMOHMHATOPHKH.

IoBTOPSITH H3yYEHHOE U BBICTPAMBATH CHCTEMY
3HAHUN.
PemaTp 3agaum Ha NPEICTaBICHNUE U ONIMCAHKUE TAHHBIX C




MIOMOIIbIO M3YYEHHBIX XapaKTePUCTHK (c
UCIIOJIb30BAHUEM BU3YaJIbHOM OIOPHI).

*YyacTBOBaTh B OOCY:KIE€HHUM pelleHuss™ 3agaum C
pUMEHEHHEM TpadoB.

Pematp 3agaum  Ha  HAXOXKACHUE  BEPOATHOCTHU
CIIy4aifHOTO COOBITHS MO BEPOSTHOCTSIM 3IJIEMEHTAPHBIX
cOOBITHIA, B TOM YHCII€ B ONbITAX C PaBHOBO3MO>KHBIMU
DJIEMEHTAPHBIMH COOBITUAMU (C BU3yaJIbHON OIOPOIA).
*Y4yacTBOBaTh B 00CYK/JAE€HMH PellIeHUsA™ 3aJauM Ha
HaXO0X/IEHUE BEPOSTHOCTEN OOBEIUHEHUSI U NIEPECEUCHU S
COOBITHIA, B TOM YHCII€ HE3aBHUCUMBIX, C UCIIOJIb30BAHUEM
rpa@uYecKux TMpEeJCTaBICHUNW U JIepeBa CIIy4ailHOroO
OTIBITA.

*YuyacTBOBaTH B 00CY:KIE€HMHM pelIeHUsI™ 3aJa4yM Ha
nepeyrcicHre KOMOMHAIMK (YUciia epecTaHOBOK, YnCiia
COYCTaHUil), HA HAXOXKICHHUE BEPOSATHOCTEH COOBITHH ¢
NPUMEHEHHEM KOMOMHATOPHKH, B TOM 4HCIEe C
HCIIOJIb30BaHUEM TpeyrosbHuKa [lackais.

9 kiacc (He menee 34 u)

Ha3zBanue
pa3nesa (Tembl)
(umcs10 yacoB)

OcHoBHOE coaepkanue

XapakTepucTHKA JesITeJIbHOCTH 00y4al0IMXCs

IloBTOpEHUe [IpencraBnenne  nanHbix.  OmnmcaTelnbHas  CTaTHCTHKA.
Kypca 8 kiacca Omnepanmu Haja coObITUsIMU. He3aBUCMMOCTD COOBITHH.
(4 1)

IMoBTOpPSITH U3y4YEHHOE U BBICTPAUBATH CHCTEMY
3HAHUH.

Pemath 3agaum Ha IPE/ICTABIICHUE U ONTMCAHUE JJAHHBIX.
Pematp 3agauM  Ha  HaXOXICHUE  BEPOSATHOCTEH
00bEeIMHEHNUST W TIEPECEUEHUs COOBITHI, B TOM YHCIE
HE3aBHCHUMBIX, C  HUCHOJb30BaHHWEM  TrpaUuecKux
MIPEICTABJICHUH U IepeBa CIIy4YalHOTO OTIBITA.

Pemats 3agaum Ha TepevMcIIeHUe KOMOMHAIMK (dnciia




HEPECTAHOBOK, 4YHCJIA COYETAHWI), Ha HAXOXKICHUC
BEPOSTHOCTEH COOBITHI C MPUMEHEHUEM KOMOMHATOPHKH,
B TOM YHCJIE C UCNOIb30BaHUEM TpeyroybHuKa [lackans

DJIEeMEeHTBI
KOMOUHATOPUKH
(4 u)

KomOunatopHoe mnpaBuwio yMmHOXeHus. IlepectaHoBkw.
@axrtopuan. CodyeTaHus U 4UCIO coueTaHUi. *TpeyrosbHUK
[Tackams. ™ [IpakTrueckas pabora «Bpruncienue
BEPOSTHOCTEH C MCIOJIB30BAaHUEM KOMOMHATOPHBIX (DyHKIUI
JIEKTPOHHBIX TAOIULY.

OcBauBaTb Ha  0a30BOM  yYpPOBHEe  TOHSITHA:
KOMOWHATOpPHOE MPAaBHJIO YMHOXEHUS, YIOPSI0YCHHAs
napa, Tpoiika 0ObeKTOB, IEpECTaHOBKA, (hakTopUai Yucia,
coueTaHue, YUCIIO coueTaHui, *TpeyroinpHuk [lackans.™
Pemars, npocreiimue 3agayd  Ha  [IEPEUYMCIICHUE
YHOPSAA0YEHHBIX AP, TPOEK, IEPEUNCIEHHUE IEPECTAHOBOK
U COYCTAHHWH 3JEMEHTOB pPa3UYHBIX MHOXECTB (IO
o0pasiry).

Pemiath mpocreiimmne 3aauM Ha NPUMEHEHHUE 4YHCIIA
couetanuit B aredpe (CokpaniéHHOe YMHOKEHHE, ONHOM
HeroToHna) (¢ HampaBsIOIIEl TOMOIIBIO).

Pemiath, mnpuMeHsii KOMOMHATOPHMKY, 3aJaud Ha
BBIYMCIICHHE BEPOSITHOCTEW, B TOM YHUCJIE C MOMOILBIO
ANICKTPOHHBIX TAOJHIl B XOJE MPAKTHYECKOH pabdoThl (C
BU3YaJIbHOM OIOPOii).

FQOMeTpI/IquKaﬂ

BEPOSITHOCTH
(4 1)

*T'eomerpuueckas BepoATHOCTb. CiayyailHbIil BBIOOP TOUKU U3
(burypsl Ha IIIOCKOCTH, U3 OTPE3KA, U3 JYT'H OKPYKHOCTH. ™

*OcBanBaTh NOHSITHE T€OMETPUIECKON BEPOATHOCTH.
YuacrBoBaTh B O0CY:KICHMH pELICHHs 3aJa4¥ Ha
HaXO0X/IEHUE BEPOSATHOCTEN B OMBITAX, MPEACTABUMBIX KaK
BbIOOp TOYEK W3 MHOTOYrOJbHMKA, Kpyra, OTpe3Ka WM
JyTU OKPY’KHOCTH, YUCJIOBOTO MPOMEKYTKA™

HUcnbiTanus
bepnyiu
(6 u)

Ucnpitanue. Yenex u Heynadya. Cepust HCTIBITAaHUM J10 IEPBOTO
ycnexa. Hcneitanust bepnymnu. BepositHocTH coObiTuii B
cepun  ucneltaHudl  bepHymnu. Ilpaktuueckas pabota
«Hcneiranus bepryim».

OcBauBaTh Ha 6a30BOM ypPOBHe NMOHSTHS. UCIIBITAHUE,
3IIEMEHTapHOE COOBITHE B UCTIBITAHUH (YCIIEX U HEyaaua),
cepus UCHBITAaHWM, HACTYIUIEHWE [IEepBOro  ycrexa
(neynaum), cepus ucnbITanuii bepHymm.

Pemate npocreiilime 3aja4M  Ha  HaXO0XKIEHHE
BEPOSITHOCTEN COOBITHI B CepUU UCHBITAHUHN /10 TEPBOTO
ycrexa, B TOM YHCJe ¢ MPUMEHEHHEM (OPMYIIBI CyMMBbI
reOMEeTPUYECKON Tporpeccuu (C Omopoii Ha CIPaBOYHYIO




UHGOPMAILIHIO).

Pemare mpocreiimme 3agauM Ha  HAXOXKIEHUE
BEPOATHOCTEH  SJEMEHTAPHBIX COOBITHMI B  CEpUU
UCIBITAaHUN bepHyiuM, Ha HaXO0XACHUE BEPOATHOCTH
ONpPENENEHHOIO YHMCIA YCHEXOB B CEPUM HCIIBITAHUN
bepryu (¢ BU3yabHON OMOpoii).

HN3yyaThb B X0/1€e MPAKTHYECKOH PadOTHI, B TOM YHCIIE C
MIOMOIIBIO HU(POBBIX PECYPCOB, CBOWCTBA BEPOSITHOCTU B
cepuu ucneiTanui bepnyiu

Cayuaiinas
BeJIMYUHA
(6 u)

CnyualiHas BeJIMYMHA U PACHPENEICHUE BEPOSTHOCTEM.
MareMatnueckoe OXHMJIAHHE W JHUCHEPCHs  CIy4YalHOH
BenUYMHBL. [IpuMepbl MaTeMaTHYECKOrO OXHUAAHMS —Kak
TEOPETUYECKOT0 CPETHEr0 3HAUCHUS BEJINYMHBI.

ITonsaTue o 3akoHe OomnbiuX yKcen. M3mepenue BeposTHOCTEH
C MOMOILIBIO YacToT. [IpruMeHeHune 3akoHa O0JIbIINX YUCEIL.

OcBoutb Ha 0a30BOM YpOBHe MOHSITHS. ClydailHas
BEJINYMHA, 3HAYCHUE CIy4arHON BEJIMYMHBI,
pacnpeeseHue BEPOSTHOCTEN.

HN3yuyatpb u o0cy:xkaaTb IPUMEPBI JIUCKPETHBIX U
HETIPEPBIBHBIX CITyYaiHbIX BEIUYUH (POCT, BEC YEIOBEKa,
YUCJICHHOCTh HACEJICHNUs, APYTe U3MEHUYUBBIE BEJIMYHHBI,
paccMaTpHBaBIIUECS B Kypce CTATHCTHKH), MOJCIBHBIX
CIy4YalHBIX BEJIMYMH, CBSA3aHHBIX CO CIIy4YalHBIMHU
ombiTamMi  (OpOocaHWe MOHETBI, WIPaJbHOW KOCTH, CO
CJIy4aiHbIM BHIOOPOM H T. II.).

OcBauBath Ha  0a30BOM  YPOBHE¢  IOHSATHA:
MaTE€MaTUYECKOE OKHUJAHUE CIIy4allHOM BEJIIMYUHBI KaK
TEOPETUUECKOE CPEAHEE 3HAUCHUE, IUCIIEPCHS CIIy4YallHON
BEJIMYMHBI KaK aHAJIOT JUCIIEPCUN YUCIIOBOrO Habopa.
Pemiath 3aauM Ha BBIYUCIEHHE MaTEMaTHYECKOIO
OXHMJIAHWS W  JAWCHEPCHUM JUCKPETHOM  CIydalHOH
BEJIMYUHBI 110 3aJaHHOMY PACIPEIECICHUIO, B TOM YHUCIIE
3aj1a4, CBSI3aHHBIX CO CTPaxOBaHWEM WU JioTepesMu (c
HAaIpaBJISIONIEH TOMOLIBIO).

3HAKOMHUTBCSI C MaTeMaTHYECKUM  OXHUIAAHUEM U
JIUCIIEpCUEH HEKOTOPBIX PpAaCHpECIICHUM, B TOM YHCIE
pacrnpeiesieHns CIy4allHOM BEJTMYMHBI KYHCIIO YCIIEXO0B» B
CepuH UCIbITaHUM bepHyium.

M3yyarh 49acToTy COOBITUS B  TOBTOPSIFOIIMXCS




CITy4JaifHBIX OTIBITAX KaK CIyYaiHyIO BEIHYHHY.
3HaAKOMHTBCA C 3aKOHOM Oousbimx uyucen (B Qopme
bepHymm): 1npu OONBIIOM YHCIE OIBITOB YacTOTa
coOBITHS OJM3Ka K €r0 BEPOSTHOCTH.

Pemath 3a1a4n Ha U3MEPEHHE BEPOSITHOCTEN C TOMOIIBIO
4acToT (C HAMPaBJISOIICH TOMOIIIBIO).

O6cy:K1aTh POJIb 3aKOHA OOJIBIINX YHCEN B 000CHOBAHUH
YAaCTOTHOTO METO/1a M3MEPEHUsI BEPOSITHOCTEH.
O6cy:x1aTh 3aKOH OOJBIIMX YHCET Kak IPOSBICHUE
CTaTUCTUYECKOW YCTOMYMBOCTH B U3MEHUUBBIX SBJICHUSIX,
pOJIb 3aKOHA OOJIBIIMX YHUCET B MPUPOAE U B KU3HU
YeJI0BeKa.

O0001IeHHE,
KOHTPO.JIb
(10 u)

IIpencraBnenue  1aHHBIX.
BepositTHOCTB CJIy4aitHOTro COOBITHSL.
KomOuHaTopuku. CiydaiiHble BETMYMHBI H PACIIPEICIICHHS.

OnucarenpHasg  CTAaTUCTHKA.
OJIEMEHTHI

IloBTOPSITH H3y4YEHHOE W BBICTPAMBATH CHCTEMY
3HAHUU.

PemaTp 3a1a4yu HA IPEJICTABICHNUE U ONMCAHUE JIAHHBIX.
PemaTth 3aqaum Ha HAXO0XJACHUE BEPOSITHOCTEH COOBITHH,
B TOM 4YHUCI€ B ONBITaX C PaBHOBO3MOKHBIMHU
AJIEMEHTAPHBIMU COOBITHSIMH, BEPOSATHOCTEMN
00beIMHEHUSI W TePeceUeHus: COOBITHI, BBIYUCIITH
BEPOSATHOCTH B OIIBITAX C CEPUSAMM CIyYANHBIX UCIIBITAHUI

IIpu pa3paboTke paboueil mporpaMMbl B TEMATHYECKOM IUIAHUPOBAHUM JOJDKHBI OBITh YUYTE€HBI BO3MOXHOCTH
UCTIOJIB30BAHUS DJICKTPOHHBIX (IU(POBBIX) 00pa30BATEIBHBIX PECYPCOB, SBISIFOIINXCS YIeOHO-METOAMYSCKUME MaTepHUaIaMu
ANEKTPOHHbIE YYEOHMKM W 3aJaYHUKH, DJIEKTPOHHbIE OHOIMOTEKH, BHPTyalbHbIC
1a00paTOpHH, UTPOBBIC IPOTPAMMBbI, KOJUIEKIIUU U(POBBIX 00pa30BaATENBHBIX PECYPCOB), HUCMOIB3YEMBIMH ISl OOyUCHUS U
BOCIIUTAHMS PA3JIMYHBIX TPYIII IOJIb30BATENICH, MPEJCTABICHHBIMU B 3JCKTPOHHOM (IIU(PPOBOM) BHIE U PEATU3YIONIMMHU

(MynbTUMEIMAHBIE TIPOTPAMME,

nunaktrudeckue Bosmoxknoct KT, comepxanne KOTOPBIX COOTBETCTBYET 3aKOHOIATEILCTBY 00 00pa3oBaHUU.
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