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HOACHUTEJIBHAA 3AIIMCKA

®enepanbHas paboyas MporpaMma IO MaTeMaTHKe i OOy4arollUXcsl C
3a/Iep>KKOM Tcuxudeckoro pasputus (nanee — 311P) Ha ypoBHE OCHOBHOrO OOIIEro
oOpa3oBaHusi TOATOTOBIIeHa Ha ocHoBe DenepalbHOrO  TOCYIapCTBEHHOTO
o0pa3oBaTeNbHOrO0  CTaHAapTa OCHOBHOro oobmero oOpazoBanus (IIpuxas
Munnpocsemienust Poccun ot 31.05.2021 . Ne 287) (manee — ®IOC 0OO0O0),
®denepanbHON aganTUPOBAHHON 00pa30BATEIBLHON MPOrpaMMbl OCHOBHOT'O OOIIIErO
oOpa3oBaHusi Ay OOYYarOMIMXCS C OTPAaHMYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBBS
(ITpuka3z Munnpocsemenus Poccun ot 24 HosiOpsa 2022 1. Ne 1025), denepanbHoit
paboueil mporpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUs MO YYEOHOMY HpeaMETy
Maremarukay, OenepajbHON MPOrpPaMMbl BOCIIUTAHUSA, C YUETOM PACIPEAEIECHHbBIX
Mo Kjaccam NpoOBepsieMbIX TpeOoBaHUN K pesynabraram ocBoeHus DenepanbHoi
aJIalITUPOBAHHON 00pa30BaTENbHON MPOrpaMMbl OCHOBHOTO OOIIEr0 0Opa30BaHUs
JUTst 00yYaroIUXCsl C 3aJIePKKOM TICUXUUYECcKoro pa3Butus. B paboueit mporpamme
YUTEHbI Ujeu U noioxkenus KoHuenuuu pazBUTHs MaTeMaTH4ecKoro oOpa3oBaHUs B
Poccuiickort denepanumu.

O0mas xapakrepucTiKa y4e0HOro npeamera «MareMaTuka

VYuebnpiii mpenmer «MaTemMaTuka» BXOAWT B TNPEIMETHYIO 00JacTh
«Marematuka u uHpopmaTtuka». OH CHOCOOCTBYET pPAa3BUTHUIO BBIUHUCIUTEIBHOU
KYJABTYpPbl M JIOTHYECKOI'O MBIIUIEHUS, (OPMUPOBAHUIO YMEHHS IOJIb30BaTHCSA
aJIrOpuTMaMHU, a TaKKe MPUOOPETECHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX B
MOBCEHEBHOM ku3HU oOyuaromuxcs ¢ 3I[IP. VYueOHblli mnpeamer pa3BUBaeT
MBIIIJIEHUE, TPOCTPAHCTBEHHOE BOOOpakeHHE, (DPYHKIIMOHATIBHYIO TPaMOTHOCT,
YMEHUS  BOCHPUHMMATh M KPUTHYECKH  aHAJIMU3UPOBATh  WHOOpMAIIHUIO,
MPEICTABIEHHYIO B Pa3JIMYHbIX (POpMax.

OOyuenune mareMaTuke JaéT BOBMOXKHOCTh pa3BuBaTh y oOyuaromuxcs ¢ 3I1P
TOYHYIO, PAllMOHAJbHYI0O U HMH(POPMATUBHYIO peYb, yYMEHUE OTOMparh Haubonee
MOJIXOIAIINE SI3BIKOBBIC, CUMBOJIMYECKHE, TpapUUeCKUe CPEACTBa JJI BBIPAKEHUS
CYXACHUHN U HAJIATHOTO UX MPEICTABICHHUS.

Heo0xoqnmbpIM KOMITOHEHTOM OOIIEH KYIBTyphl B COBPEMEHHOM TOJIKOBAHUU
ABIsieTCS  OOIlee 3HAKOMCTBO C METOJAaMHU IO3HAaHUSA JEHCTBUTEIBHOCTH,
MPE/ICTABIIEHUE O MIPEIMETE U METOAAX MaTeMaTUKHU, UX OTIMYUMA OT METOJOB APYTHX
€CTECTBEHHBIX M T'YMAaHUTAPHBIX HAyK, 00 OCOOEHHOCTAX NMPUMEHEHHSI MaTeMaThKu
JUISL pelIeHUs HAay4YHBIX M MPUKIAIHBIX 3aaa4. Takum oOpa3oMm, mMareMaTH4ecKoe
oOpa3oBaHME BHOCUT CBOM BKJIaJ B (hOpMHpOBaHUE OOIIEH KyIbTYPhl YEIOBEKA.

W3yueHne MaTeMaTUKHU TaKXKe CIOCOOCTBYET 3CTETUYECKOMY BOCHUTAHHIO
YeJlOBEeKa, MOHMMAHUIO KpacoTbl M M3SUIECTBA MATEMaTHYECKUX PaCCYXKICHHH,
BOCHPHUATHIO TEOMETPUUYECKUX (POPM, YCBOCHUIO UI€U CUMMETPHH.

[Iporpamma oTpakaer cojaepxaHue oOydeHHs mnpeameTry «MaremaTuka» c
Y4ETOM OCOOBIX 00pa3oBaTeNbHBIX MOTpeOHOCTEN oOyuaronuxcs ¢ 3I11P. OBnanenue
y4eOHBIM TpeMeToM «MateMaTukay MpeACTaBIseT ONPEACTICHHYIO CI0KHOCTh IS
yuamuxcst ¢ 3[IP. ¥V oOyuaronuxcs ¢ 3[IP Hanbosnee BbIpakeHbI OTCTaBaHUS B



Pa3BUTHH CIIOBECHO-JIOTMYECKMX (OPM MBIIUICHUS, TMOATOMY aOCTpaKkTHbIE H
OTBJICYEHHBIE KATETOPUU UM TPYAHOLOCTYNHBI. B TOXE BpeMs INpu CnenuagibHOM
oOydyeHHH O0Oydyarolmgecs MOTYT BBINOJHATh 3aJaHusd 1o anroputmy. OHu
BOCIIPUAMYHBBI K ITOMOIIM, MOTYT BBIIOJHHUTH IEPEHOC HA AHAJOTMYHOE 3aJIaHHE
YCBOGHHOro crocoba perieHus. CHIDKEHUE Pa3BUTHUS MBICIUTENBHBIX ONEpaluid U
3aMEJIEHHOE CTAHOBJIEHUE JIOTMYECKUX JIEMCTBUU TPUBOIAT K HEAOCTATOYHOM
OCMBICIIEHHOCTH COBEPUIAEMBIX YYEOHBIX ACUCTBUN. Y O00YYarOMIMXCS 3aTPYIHEHbBI
CUYETHBIE BBIYMCIICHHUS], NPOU3BOAUMBIE B yME. B NUCHbMEHHBIX BBIYMCIEHUSX OHHU
MOT'YyT MNpPONYyCKaTh OJWH M3 MPOMEXKYTOUYHBIX miaroB. IIpu pabore ¢ yucnoBbIMU
BBIPDAKCHHUSIMM, BBIYMCIEHHEM WX 3HAYEHMSI MOT'YT HE YAEpPKUBATH IPABUIIbHBIN
nopsanok nevctBuid. [lpm ymnpomieHuu, npeodpa3oBaHUU BBIPAKEHUN Yydalluecs C
3[IP He MOryr CcaMOCTOATEIbHO NPHUHATH PEIIEHHE O MOCIE€N0BaTEIbHOCTH
BBINIOJIHEHUSL JeMCTBUI. KOHKPETHOCTh MBIIUIEHUSI OCJIOKHSIET YCBOEHUS HABBIKA
pelieHus ypaBHEHUM, HEPAaBEHCTB, CHCTEMBbI YypaBHeHMM. MM ManomocTymHo
COBepIlIeHnEe 00paTUMBIX OTEpaIluil.

Huszknii  ypoBeHb pa3BUTHSA  JIOTMYECKHX  OINEpalMi, HEIOCTAaTOYHAs
O0OOILIEHHOCTh MBIIUICHUA 3aTPyJHSAIOT U3ydeHUue TeMbl «DyHKIUW»: MpHU
ornpeAeneHny  (QYHKIMOHAIBHOM 3aBUCUMOCTH, TIpU ONHUCAHUM Tpaduueckoi
CUTYalllH, UCIIOJIb3YysI TEOMETPUUYECKH, anredpandyeckuii, QyHKIIMOHATbHBIA S3BIKH.
Hepenko yuamuecs He BUIAT pasHULIBI MEXy 00JIaCTbIO OnpeneneHus pyHKIUN U
00J1aCThIO 3HAUECHHUI.

Pemenne 3amad compsiKeHO C TPYIHOCTAMH O(POPMIICHHS KpPATKOM 3amucH,
MIPOBEICHUS aHAJIM3a YCIIOBUA 3aJ]a4M, BhIIEICHUS cyliecTBeHHOro. O0yyaroiuecs ¢
3IIP 3aTpynHsArOTCA caenaTh yMO3aKJIIOYEHUE OT OOIIEro K YacTHOMY, HEPENKO
BbIOMPAIOT HEpallMOHAIbHbIE CIIOCOOBI  PELIEHUs, HWHOTJAa OrpaHUYMBAIOTCA
MaHUNYJSILUAMHA C YUCTAMU.

[Ipy wu3ydeHMM TEOMETpUYECKOro Marepuana oOydaromuecss ¢ 3IIP
CTAJKHUBAKOTCI C  TPYAHOCTBIO  JI€NIaThb  JIOTUYECKUE  BBIBOABL,  CTPOUTH
IIOCJIEN0BATENBHBIE pacCyKAeHHs. HenmpouHble 3HaHNUs OCHOBHBIX TEOPEM T'€OMETPUU
OPUBOJUT K OIIMOKaM B pELIEHUM reoMeTpuyeckux 3agad. OOydaromuecs MOryT
MOJIMEHUTH (POPMYITy, HENIPABUIILHO NMPUMEHUTH TeopeMy. K cepbe3HbiM omubOkam B
pelmeHnyr  3ajad IPUBOJAT  HEJOCTATOYHO  pa3BUTBIE  IPOCTPAHCTBEHHBIE
npeAcTaBiieHus. MM CI0KHO BBINOJHUATH YEpPTEK K YCIOBHUIO, B IHCbMEHHBIX
paboTax OHM HE MOTYT IPUBECTH OOBACHEHUE K UEPTEKY.

ToyHOCTh 3aIOMHUHAHUS M BOCHPOMU3BENEHUS Yy4eOHOrO MaTepuaja CHUKEHbI
M0 MPUYUHE CJIA00CTH MHECTUYECKOW MAESTENbHOCTU, CYKEHUsS O0O0beMa IMaMsITH.
Oo6yuaromumcs ¢ 3I[1P tpebyercss Oombiie BpeMEHH Ha 3aKpeIieHWe MaTepuaia,
aKTyaJau3alus 3HaHUM 110 OTIOPE MPU BOCIIPOU3BEAECHUH.

Jns  mpeonosieHHs  TPYOHOCTEM B M3YYEHMHM  y4eOHOro mpeamera
«Maremartuka» He00X0IMMa ajanTtanus o0beMa U XapakTepa yueOHOro MaTepraia K
MO3HABATEIbHBIM BO3MOXKHOCTAM yuamuxcs ¢ 3IIP. Cnenyer yueOHbI MaTepual
MPENOJAHOCUTh HEOONBLIIMMHU MOPLUMSIMH, YCIOXHSAS €ro IMOCTENEHHO, M3BICKUBATh
CrocoObl  aJanTalMi  TPYAHBIX 3aJaHUi, HEKOTOpble TEMBbI JaBaTh Kak
O3HAKOMMUTEIbHBIE,; UCKIIIOYaTh OTJIEJIbHBIE TPYIHbIE JIOKA3aTEeIbCTBA;
TEOPETUYECKUM MAaTepuall PEKOMEHAYETCs H3ydaTb B IPOLECCE IPAKTHUYECKON



NEATEIIBHOCTH IO peIleHUt0 3anad. OpraHudyeckoe €AUMHCTBO IPAKTUYECKOW H
YMCTBEHHOH JI€ATEIHOCTU YYalIMXCS Ha YpOKaX MAaTeMaTHKU CIOCOOCTBYIOT
IPOYHOMY U CO3HATEIbHOMY YCBOEHHMIO Oa3UCHBIX MAaTE€MaTHMYECKUX 3HAHUU H
YMEHUMU.

Hean u 3anaun u3yyeHus yuyeOHoro npeamera «MaremaTuka»

[TpuopuTeTHBIMU LIETAMH 00yYEHUS MaTEMAaTUKE B 5—9 Kilaccax sIBISIIOTCA:

* (popmupoBaHHME LEHTPAIbHBIX MATEMaTHUYECKUX MOHATUH (UHCIIO, BEJIWYHHA,
reomerpuueckas  ¢urypa, IIEpEMEHHAA, BEPOATHOCTB, byHK1IUA),
o0ecreynBarolMX MPEEMCTBEHHOCTh U NEPCIEKTUBHOCTh MaTeMaTUYECKOro
obOpazoBanus ooyqaromuxcs ¢ 3I1P;

* noxaBeneHue oOydarommxcs ¢ 3[IP Ha gocTymHOM I HHMX YpOBHE K
OCO3HAHUIO B3aUMOCBSI3M MaTEMaTUKW M OKPYXAIOLIEr0 MHUpPA, NOHMMAaHHE
MaTeMaTUKHU KaK YacTH OoOIIel KyJIbTYphl YEIIOBEUECTBA;

" pa3BHUTHE WHTEIJICKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH OOYyYaromIMXcs C
311P, no3HaBarenbHOW aKTUBHOCTH, UCCIIEIOBATENBCKUX YMEHUI, KpUTUYHOCTH
MBIIIJIEHUS, UHTEpECa K U3YUEHUIO0 MAaTEMAaTHUKHU;

* (popmupoBaHue (PYHKIMOHAIBHOM MaTeMaTHYeCKOW TI'PaMOTHOCTU: YMEHHUS
pacno3HaBaTh  MPOSIBJICHUS] MaTeMaTUYEeCKHUX  IOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pPEAJbHBIX JKMU3HEHHBIX CUTYallUSIX W TOpPH H3YYEHUU
JIPYTUX Y4EOHBIX MPEIMETOB, MPOSIBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH,
dopMynupoBaTh MX Ha $3bIKE MaTeMAaTWUKHM M CO3/1aBaTh MaTeMaTUYECKHE
MOJEIH, INMPUMEHATH OCBOCHHBIM MAaTEMAaTHYECKUI ammapar JUisl peLIeHHs
PAKTUKO-OPUEHTUPOBAHHBIX  3aJ]a4, HWHTEPHPETUPOBaTh U  OLCHUBAThH
NIOJTyYEHHBIE PE3YIbTATHI.

JlocTikeHre ATuX 1enel o0ecrneynBaeTcs perieHueM CIeyonuX 3a1ay:

* ¢opmupoBare y oOydarouuxcsi ¢ 3[IP HaBbiku yuyeOHO-TIO3HABATEIHHOU
JESTeNbHOCTH: IUJIaHUpOBaHHE paOOThl, MOMCK palMOHAIBHBIX IyTell ee
BBINIOJTHEHUSI, OCYIIIECTBIIEHUS CAMOKOHTPOJIS;

" CIOCOOCTBOBATh MHTEIJIEKTYyaJIbHOMY Ppa3BUTHIO, (OPMHPOBATH KadecTBa,
HE0OXOIMMBbIE YEJIOBEKY JUIs MOJHOLEHHOHN JKU3HU B COBPEMEHHOM OOIIIECTBE,
CBOICTBEHHBIE MAaTEMaTHUYECKON JEATEIbHOCTHU: SICHOCTH U TOYHOCTH MBICIIH,
UHTYULUH, IPOCTPAHCTBEHHBIX MPEICTABICHUM, CIOCOOHOCTH K IPEOI0JIECHUIO
TPYAHOCTEMN;

* (popmupoBaTH KIIOYEBBIE KOMIETCHIIMU YYAIIUXCA B pPaMKaxX MPEIMETHOU
obmactu «Maremaruka 1 HHPOpMaTHKay;

" pa3BUBaTh NOHATHITHOE MbIILIEHUs oOydatonuxcs ¢ 311P;

" OCYILIECTBJIATh KOPPEKIHUIO MO3HABATENbHBIX IpoleccoB ooydaromuxcs ¢ 3I1P,
HEOOXOIMMBIX [JIsi OCBOEHHMS MPOrpaMMHOIO MaTepuaja Mo Yy4eOHOMY
IpeaIMeETy;

" MpeaycMaTpuBaTh BO3MOXKHOCTh KOMIIEHCAIIMU O0pa3oBaTeNbHbIX Ie(pUIMTOB
B OCBOEHUU NPEIUIECTBYIOIIEr0 MPOrpaMMHOI0 Marepuaia y oOydaroImxcs C
3I1P 1 HEnOCTAaTKOB B NX MaTEMAaTUYECKOM Pa3BUTHUH;

" chopMHUPOBATh YCTOMUYMBBINA UHTEPEC YUAIIUXCS K MPEAMETY;



" BBISIBJISITH M PA3BUBATh MAaTeMAaTUYECKHE U TBOPYECKUE CIIOCOOHOCTH.

OcHOBHbIE JIMHUU COAEPKAHUSI Kypca MareMartuku B 5-9 kiaccax: «Hucna u
BBIUMCIICHUS», «Anredpa» («AnreOpanueckue BBIPAKEHUA», «YpaBHEHHUS W
HepaBeHCTBa»), «Dynkuun», «l'eomerpus» («leomerpuyueckne GUIypbl H UX
CBOMCTBa», «3MepeHne reoMeTpUUECKUX BEIHUUYUHY), «BEpoATHOCTh U CTaTUCTUKAY.
JlaHHbIe TMHUM Pa3BUBAIOTCS MapajuIeIbHO, KaX/asgs B COOTBETCTBUM C COOCTBEHHOU
JIOTUKOM, OJHAKO HE HE3aBUCUMO OJHA OT JpYyroil, a B TECHOM KOHTaKTe€ H
B3aumozeiicTBuu. Kpome »3Toro, ux oOBEIUHSET JIOTHYEeCKas COCTaBJISIOIAs,
TPAAUIIMOHHO TPUCYIIAash MaTeMaTUKEe W TMPOHU3BIBAIONIASl BCE MATEMaTUYECKHE
Kypchl U comepxareinbHbie JmHuH. CdopmynupoBaHHoe B DenepaibHOM
rOCYJIlapCTBEHHOM 00pa30BaTeIbHOM CTaHAApTe OCHOBHOTO OO0IIero oO0pa3oBaHUs
TpeOoBaHHE «yMETh ONEPUPOBATH TOHATUSMU: OIpENETIeHHEe, aKkchuoMma, Teopema,
JI0Ka3aTelIbCTBO, YMEHHUE paCllO3HABaTh HCTUHHBIE U JIOXKHBIE BBICKA3bIBAHUS,
MPUBOAUTL TPUMEPhl U KOHTPIPUMEPHI, CTPOUTH BBHICKA3bIBAHUS M OTPHULIAHUS
BBICKa3bIBAHMIN» OTHOCUTCSI KO BCEM Kypcam, a (hOPMHUpPOBAHUE JIOTHYECKUX YMEHUN
pacnpenensiercss MO BCEM TroiaM OOy4eHUsl Ha YpPOBHE OCHOBHOIO OOIIEro
o0pa3oBaHus.

Conepxanue 00pa3oBaHUsA, COOTBETCTBYIOIIEE MNPEAMETHBIM pe3yjbTaram
ocBoeHus: dDenepanbHOM paboyell NpOrpaMmbl, pacHpefeNéHHbIM 10 ToaaM
oOy4yeHusi, CTPYKTYpUPOBAaHO TaKuM o00pa3oM, YTOObI KO BCEM OCHOBHBIM,
NPUHIMIHAIBHBIM BOMpOcaM oOyvaroluecss oOpalaiuch HEOJHOKPATHO, YTOOBI
OBJIAJICHUE MATEMATUYECKUMM TOHSATUAMU U  HABBIKAMU  OCYUIECTBISLIOCH
MOCJIEIOBATENIbHO U MOCTYIATEIbHO, C COOMIOACHIEM PUHIIUIIA TPEEMCTBEHHOCTH, a
HOBBIE 3HAHUS BKJIIOYAJIUCh B OOLIYI0 CUCTEMY MATEMaTUYECKHUX IpPEICTABICHUN
oOyuatomuxcst ¢ 3P, pacumpsist u yry6unsst e€, 00pas3ysi MpOUYHbIE MHOKECTBEHHbBIE
cBs3u. OOume 1enu u3ydeHus: yueoHoro npenMera «Maremarukay MpeAcTaBiIeHbl B
denepanbHOM pabodeit mporpaMMe OCHOBHOTO OOIIEro o0pa3oBaHusI.

Oco0enHOoCTH 0TOOpa M aJaANITALINM Y4eOHOT0 MaTepuaJia 0 MaTeMAaTHKe

OOyuenue ydeOHOMY mpeameTy «MaremaTuka» CTPOHWTCS Ha CO3JaHUU
ONTUMAJILHBIX YCIIOBUM JJII YCBOCHHS MPOTPAMMHOTO MaTepuaia o0ydaroIIuMUCS C
3I1P. bonbiioe BHUMaHue yiensierca oT0opy yueOHOro marepuaina B COOTBETCTBUM C
MPUHIIAIIOM JOCTYITHOCTH IIPH COXpaHEHHWH OOIIero 0a30BOTO YpPOBHS, KOTOPHIN
JIOJI’KEH TI0 COAIEPKAHUIO U 00BeMY OBITh aJalTUPOBAHHBIM J1Ji oOyyatomuxcs ¢ 3[1P
B COOTBETCTBHM C HX OCOOBIMH oOOpa3zoBaTenbHBIMH mMOTpeOHOCTAMH. Clremyer
o0JIeryuTh OBJIaJieHHe MarepuajaoMm oOydarommmucs c¢ 3[IP mocpenctBoMm ero
JIETabHOTO OOBSICHEHHS C CUCTEMATUUYE€CKUM MTOBTOPOM, MHOTOKPATHON TPEHUPOBKU
B IPUMEHEHUM 3HAHWUM, HCIOJB3Yys MPUEMbl aKTyalu3aluu (BU3yajbHasi oOIopa,
rmamsTKa).

denepanibHas MporpaMMa MpelyCMaTpuBaeT BHECEHNE HEKOTOPHIX U3MEHEHU:
yYMEHBIIIEHHE O0beMa TEOPETHUYECKHX CBEICHHUM, BBHIHECEHUE OTIEIbHBIX TEM WU
LEIBIX Pa3/iesoB B MaTepyalibl JJjisi 0030pHOT0, 03HAKOMUTEIBHOIO U3yUCHHUS.

HN3menenus: nporpammsl B 5-9 Kiaccax

MartemaTuka B 5 u 6 kiaccax



B o0O3HakoMUTENBbHOM IUIAHE PEKOMEHAYETCS HW3y4yaThb CIEAYIOLIUE TEMBI:
«Pumckas wymepamus», «PaBubie Quryps», «{umuaap, xonyc, map», «Kyo»,
«[IpsamoyronsHbIi napaiuienienunen», «llepemenienue no KOOPAUHATHOU TPSMOM,
«Mopaynpe yucnay, «HucnoBble NpoMexyTkny; «Macmrad» (u3ydaercss B Kypce
«[eorpadusy); «M300paxkenne reomeTpuyeckux GUryp Ha HETUHOBAHHOUW Oymare ¢
WCIIONb30BAaHUEM LHPKYJsA, JIMHEWKH, YrOJIbHUKA, TpaHcnopTupay», «JlimHa
oKpyxHOCTHY, «lInomane kpyra», «llapamnensHeie psMbiey, «llepneHauKyIsipHbIE
npsimbie», «OceBasi U LEHTpaJbHAsl CUMMETPUN» (M3y4yaeTcsi B Kypce I'€OMETpHUH);
«beckoHeuHbIE MEPUOIUYECKUE JECITUUYHBIE NpoOu. JlecsiTuuHOE NPUOTUKEHUE
OOBIKHOBEHHOU ApoOm» (M3ydaercs B Kypce anreOpsl).

Cnenyer yMEHBIIUTHh KOJHMYECTBO YacOB Ha cieayrolue Tembl: «PemieHue
Jormueckun 3amauy, «JlimHa otpeskay, «llIkanb», «PacmpenenuTenbHbId 3aKOH
YMHOKEHHUA», «3aIuch MPOU3BE/ICHUs ¢ OYKBEHHBIMH MHOKUTEIIMIY, «[locTpoeHue
KOHGUTYypalmii U3 YacTei MpsIMOW, OKPYKHOCTH Ha HEJIMHOBAaHHOW W KJIETYaTOU
Oymarey», «Jlemutenn u kpartseie. [IpusHaku aenmumoctuy, «Hambonbmmii oOuit
JeIUTENh M HauMeHblliee oluiee KpaTHoe. J[eTuMocTb CyMMbI U TPOU3BEACHUS».
«[IpuBenenue npoOM K HOBOMY 3HaMeHarenwo», «HaxokaeHue 4YacTu LEIoro u
1EeIoro mo ero yactuy». «OKpyriieHHe AECSITHYHBIX Apobeity. «Pemenue 3amad
nepedbopoM BCEX BO3MOXKHBIX BapuaHTOB». «CocTaBiieHHE OYKBEHHBIX BBIPAKEHUM
M0 YCJIOBHMIO 3ajauym». BbBICBOOOAMBIIIMECS dYachl MOMKHO HCIOJB30BaTh Ha
MOBTOpEeHUE (B Ha4YaJie U KOHIIE Y4eOHOro roja), Ha u3ydeHue HauboJiee TPYIHBIX U
3HAYMMBIX TeM: B V KJlacce — Ha PeIlIeHNne YPaBHEHUH, TPUBEIACHUE JPOOH K HOBOMY
3HAMEHATEII0, YMHOKEHUE U JIeJIEHHUE ACCATUYHBIX po0eH, u3MepeHue yrios; B VI
KJIaCCE€ — JICWCTBHS C TOJOXKUTEIBHBIMA M OTPULATEIBHBIMA YHUCIAMH, PEIIECHUE
ypaBHEHUH, CIOKEHHE U BHIUUTAHUE YHCEII, COJIEPKAIIUX IENYI0 U IPOOHYIO YacTh,
Ha YMHOXKEHUE U JieJIeHne OOBIKHOBEHHBIX JIPOOEH.

Aare0pa

B o03HakoMUTENBPHOM IUIAHE PEKOMEHIYETCS H3y4yaTb CIEAYIOLIUE TEMBI:
«ppauuoHanbHbie yncina. [elcTBuTenbHbIe ynciay, «CpaBHEHUE TEMCTBUTEIbHBIX
qucen, apuhMEeTHUIECKUE JEUCTBUSA C JCHCTBUTEIBHBIMU YHuCIaMuy, «HaxoxneHue
NpUOMMKEHHBIX 3HAYEHW KBaJgpaTHOro KopHs», «Teopema Bueray, «Pemenus
YPAaBHEHUH TPEThEW U YETBEPTOM CTEIIEHEW PA3JI0KEHUEM HA MHOXUTENN», «DyHKINS
y =VX u ee rpaduk», «IlorpemHOCTs ¥ TOYHOCTh MPUOIMKEHHS», «UeTHbIe U
HeueTHble QyHKIMU», «DyHkuus y=x"», «DyHKIMs y= ax?, ee rpadMK U CBOMCTBA.
I'padukn GyHkumit y= ax? + n u y=a(x-m)?, «YpaBHeHHE C IBYMS EPEMEHHBIMH U
ero Trtpaduk», «['paduueckuii  crmocod pemeHus CHCTEMbl  YPaBHCHHI,
«300paxenune 4jieHOB apu(PMETHUYECKON U T€OMETPUUECKON MPOrpeccuil TouKaMu
Ha KOOPJMHATHOW IUIOCKOCTU. JIMHEHHBIH M SKCIOHEHIHUAIBHBIN pOCT. CIOXKHbBIE
IIPOLIEHTHI.

Crenyer yMEHBIIMTh KOJHWYECTBO YACOB Ha H3ydeHHE TeM: «DOopMysbI»,
«/lokazaTtenbCcTBO TOXKIECTBY», «JIMHEHHOE ypaBHEHHE C ABYMSI HEH3BECTHBIMU),
«'paduk nuHENHHOrO ypaBHEHHs C ABYMsI epeMEeHHbIMIY, «['paduueckoe pemenue
JUHEWHBIX YPAaBHEHUW U CUCTEM JIMHEHHBIX ypaBHEHHIT», «CBONCTBA KBAaIpaTUYHON
GyHKIUN.



BoicBoOOMBIIIMECS Yachl PEKOMEHAYETCS MCIOJIb30BaTh: JJIsl  JIydlleil
npopaboTku Haubosiee BaXXKHBIX TeM Kypca: «Pemienue ypaBHeHui», «Pemienue
CUCTEM ypaBHeHUI», «COBMECTHBIE ACHCTBUS ¢ ApoOsmu», «[IpuMeHeHne cBOMCTB
apu(QMETUYECKOro KBaJApaTHOrO KOpHS»;, Ha IIOBTOPEHHUE, pelieHue 3ajad,
npeoOpa3oBaHue BRIPAXKEHU, a TAK)XKE HA 3aKPEIUICHUE U3YYEHHOT 0 MaTepuaia.

I'eomerpus

Crneagyer OCHOBHOE BHUMAHHUE YAEIUTh MPAKTHYECKOW HAIPABIEHHOCTH Kypca,
UCKJIIOYUB W YNPOCTUB HauOOIEe CIOXKHBIA I BOCHPUITHS TEOPETUUECKUMN
Matepuas. Ha ypokax reoMmerpum HEOOXOIMMO MAaKCUMaJIbHO HCIOIb30BATh
HATJIAJIHbIE CpelncTBa OOy4eHMs, OOJbIlle NPOBOJAUTH MPAKTUYECKUX pPadoT C
y4YaluMucs, pemats 3agaud. CTpoUTh pelieHue 3a/1a4 Mpy MOCTOSTHHOM OOpaIieHuu
K HaIJIATHOCTH — PUCYHKAM U YEPTEKaAM.

O3HakOMHTENBHO JaThb TeMbl: «TeopeMbl W JOKa3aTENbCTBO. AKCHOMBI»,
«/lokazarenbcTBO  OT IPOTUBHOIO», «CyIIEeCTBOBAHWE MW  €IWHCTBEHHOCTH
MEPIEHAUKYJISIpA K OpsAMon», «MeTox reoMeTpuyeckux MecT», «Meroa yaBoeHus
MenuansDy, «Teopema daneca n TeopemMa O NPOMOPUUOHAIBHBIX OTpe3Kax», «LleHTp
Macc  TpeyroibHUKa», «/3MeHeHHe TPUTOHOMETpPHUYECKUX  (PyHKUMHA Tpu
BO3pacTaHuu yriaa», «DopMynsl g pagdyCcoB BIHCAHHBIX M OMNHCAHHBIX
OKPY)KHOCTEM  IPABWIBHBIX  MHOTOYT'OJBHHUKOB»,  «YPaBHEHUE  NPSIMON»,
«/IBmxenue», «CBolicTBa ABMKEHUs», «TeopeMa 0 MPOU3BENEHUU OTPE3KOB XOP/I,
TEOPEMBI O NMPOU3BEAECHUN OTPEZKOB CEKYILNX, TEOPEMA O KBaJIpaTe KacaTeIbHOM».

Crneagyer yMEHBIINTHh KOJIMYECTBO YacOB Ha M3ydeHue TeM: «CHMMETpHUYHBIE
¢urypel. OCHOBHbIE CBOMCTBA OCEBOM CUMMETpUN», «lleHTpaibHas CUMMETpPUsI,
«[TapannensHbiii nepeHocy, «lloBopor», «lIpeodpa3oBanue mnonobus. IlogoOue
COOTBETCTBEHHBIX 3JIEMEHTOBY», «OCHOBHBIE 3a/Jaud HAa IOCTPOEHHUE C IOMOILBIO
LUPKYJIS W JIMHEUKN», <«/[exkapToBbl KOOpAMHATBI HA IUIOCKOCTH», «Pemienue
TPEYroJbHUKOBY, «[lomobue Gurypm.

BricBoOOIMBIIIMECS YaChl UCTIOIB30BATh HA PEIICHHE 3a/1a4 U TIOBTOPEHUE.

BeposiTHOCTH U CTATHCTHKA

B cBsi3u ¢ Tem, 4TO JaHHBIA KypC BBI3BIBAE€T HAUOOJBIINE CIOKHOCTH MAJIS
oOyuaromuxca ¢ 3[IP, cBs3aHHBIE CO CHMKEHHBIM YPOBHEM pAa3BUTHUSA CIOBECHO-
JIOTUYECKOI'0 MBILUICHUS, €r0 MU3y4yeHHUE JOJIKHO CTPOUTHCS Ha 0a30BOM ypOBHE U
NOCTYIIHOM i1 YYEHUKOB Marepuane. OCHOBHOE BHUMAHHE CIIENYET YACIUTH
paszmenaM, CBSI3aHHBIMM C IIOBTOPEHMEM IPOMIAECHHOIO MaTepuayd, YBEJIWYUTH
KOJINYECTBO YIIPAXXHEHUW W 3aJaHUM, CBSI3aHHBIX C IPAKTUYECKON IEATEIbHOCTHIO
00y4Yarommxcs.

HeoOxomumo mepecMOTpeTh CoAep)KaHHE TEOPETUYECKOro MaTepuaia u
XapakTep €ro M3JI0KEHUS: TEOPETUUYECKUM MaTepuall MPENOJHOCUTh B IMPOLECCE
pemeHns 3a7a4 M BBITOJIHEHUS 3aJaHUM HATJAIHO-IIPAKTUYECKOIO XapakTepa; He
TpeOOBaTh BHIBOJA W 3alIOMHHAHMS CIOXKHBIX (DOpPMYJ, PEIICHHs] HECTaHIAPTHHIX,
TPpyAOEMKUX 3a1aHui. Psaa TeM cienyer u3ydyarb B O3HAKOMUTEIBHOM IUIaHE.

denepanpHas MporpaMMa IpeNOCTaBIsieT aBTOpY pabodeld MporpamMmbl
cBOOO/Yy B paclpeieieHH MaTepuaia o 4eTBepTsaM (Tpumectpam). Pacripenenenue
BPEMEHU Ha U3yYEHHE TEM B T€UEHUE Y4EOHOr0 roJia CaMOCTOSITENIbHO ONpeIeseTcs



00pa3oBaTeIbHON OpraHU3aIMe M 3aBUCUT OT OCOOCHHOCTEH TPYMIBI 00yJarOIUXCs
¢ 3ITP 1 ux 0ocoObIx 00pa3oBaTEILHBIX MOTPEOHOCTEH.

IlpumepHble BHABI JeATeJbHOCTH oOy4yawmmuxcsas ¢ 3IIP, o0yciaoBiieHHbIE
0co0bIMH  00pa3oBaTeJIbHHIMH  NOTPEOHOCTAMH MW oOecnevyuBaIONIUe
OCMBICJICHHOE  OCBO€HHE  COJAep:KAaHUM  O00pa3oBaHHA MO  NpeaMeTy
«MaTremMaTuKa»

Conepxxanue BUIOB jesTenbHOCTH oOydvaromuxcst ¢ 3P ompenensiercs ux
0COOBIMH 00pa30BaTENbHBIMUA MOTPEOHOCTAMHU. [IOMHMO TIMPOKO HCITOJIB3YEMBIX B
DAOIT OO0 obmux 17151 BceX 00yJarouXcs BUAOB IEATEIbHOCTH CIEAYeT YCHINUTD
BU/IBI ACSITCIILHOCTH CIIeNU(PUYHbBIE IS JaHHOW KaTerOpuH JeTel, 00eCIIeunBaroOIIme
OCMBICTICHHOE€ OCBOCHHE COJEpX)aHUs O0Opa3oBaHHWS TIO TPEAMETYy: YCHIICHUE
NPEIMETHO-TIPAKTHYECKON JIEATENHbHOCTH C AaKTHBHU3AIMEH CEHCOPHBIX CHCTEM;
yepeOBaHUE BHJIOB JEATEIHHOCTH, 3aJCHCTBYIOIIMX pa3JIMYHBIC CEHCOPHBIC
CUCTEMBI; OCBOCHHE MaTepHalia C OTIOPOM Ha alTOPUTM; «IIOIIATOBOCTHY» B U3yUEHUU
MaTepuana, HWCIOIb30BaHWE JIOTIOMHUTEIHLHOW BHU3YaIbHOH OMOPHI  (CXEMBI,
mabJIOHBI, OMOpPHBIE TAOJMIBI); PEUYEeBOM OTYET O TMPOIECCe U PE3yNbTare
JIESITENbHOCTH; BBITIOJTHEHUE CIECIMAIIBHBIX 33JlaHnui, 00ECTICUMBAIONIUX KOPPEKIUIO
pEeryisuu  y9eOHO-TIO3HABATEIHLHON JICSITEIIBHOCTA M KOHTPOJIh COOCTBEHHOTO
pe3ynbTara.

denepanpHas TEMaTHYECKass M TEPMHUHOJIOTHYECKAs JIGKCHKA COOTBETCTBYET
DAOIT O0O0.

Jns obyuaromuxcss ¢ 3I[IP cymiecTBeHHbIM SIBISIIOTCS TIPUEMBI pabOTHI €
JICKCHYECKHM MaTepuajioM 1o mpeamety. [IpoBomurtes crnemuanpHas paboTta TIo
BBEJICHUIO B aKTHUBHBINA CJIOBaph OOYYAIOIIUXCS COOTBETCTBYIOIIECH TEPMUHOJIOTHH.
N3yyaembie TEpMHUHBI BBOJATCS HA TOJUCEHCOPHOM OCHOBE, 00s3aTeiabHa
BHU3yaJbHAS TOJICPIKKA, AITOPUTMBI pabOTHI C ONpE/IeTICHUEM, OTTIOPHBIE CXEMBI IS
aKTyaJIn3aluu TEPMUHOJIOTUH.

Mecto yueOHOro npeamera «MareMaTuKa» B y4eOHOM IJIaHE

B cootBerctBum ¢ ®DenepalibHbIM TOCYAApCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJAapTOM OCHOBHOro oOmIero oOpa3oBaHus y4yeOHbIH npeamer «MaTemaTuka
BXOJIUT B TPEIMETHYI0 o0nacTh «Marematnka u HWHPOPMATHKA» U SBIAETCA
oOsi3aTeNbHBIM ISl M3ydeHus. B 5-9 knaccax yueOHblii mpenmer «MaTemaTuKa
TPAJAULIMOHHO M3y4YaeTcs B paMKax CIEAYIOIIMX Y4eOHBIX KypcoB: B 5-6 Kiaccax —
Kypca «Marematukay, B 7-9 kiaccax — KypcoB «Anredopay (BKItOuYas 3JIEMEHTHI
CTaTUCTUKU M Teopuu BepositHocTeil) u «l'eomerpusi». Hactosiueir nporpammoit
BBOJIUTCSI CAMOCTOSITENIbHBIN yueOHBIN Kypc «BeposITHOCTh U CTaTUCTUKAY.

OO6miee 4yKCI0 YacoB, PEKOMEHJOBAHHBIX JIJISl U3yYEHUs! MaTeMaTUKH (0a30BBIil
YPOBEHbB) Ha YPOBHE OCHOBHOTO 00I1IeT0 0Opa3oBanus, — 952 vaca: B 5 kiacce — 170
yacoB (5 yacoB B Hezelnw), B 6 kinacce — 170 yacoB (5 yacoB B Hezento), B 7 Kiacce —
204 ygaca (6 yacoB B Hefeno), B 8 kinacce — 204 gaca (6 yacoB B Heleni0), B 9 Kiacce
— 204 yaca (6 4acoB B HEJIEIIO).



IlnannpyemMblie pe3yabTaTbl OCBOCHUSI YUeOHOro npeamera «Maremaruka»
HAa YPOBHE OCHOBHOI'0 00111ero 00pa3oBaHus

N3yuenne ™aremMarMkd Ha YpPOBHE OCHOBHOTO o0OIIero o0pa3oBaHUs
HaNpaBJieHO Ha JAOCTHkKeHHue odydaromuMucs ¢ 3[1P IMYHOCTHBIX, MeTanpeaMeTHBIX
Y IPEIMETHBIX 00pa30BaTEIbHBIX PE3YIBTATOB OCBOCHUS y4€OHOTO MpEeAMETa.

JIn4HOCTHBIE  pe3yJbTarbl OCBOCHHS IIPOrpaMMbl [0  MAaT€MaTHKe
XapaKTEPU3YIOTCS:

NATPUOTHYECKOE BOCIIMTAHUE:

IIPOSIBJIEHUEM MHTEpECA K NPOLUIOMY M HACTOSLIEMY POCCUICKON MaTeMaTHKH,
LIEHHOCTHBIM OTHOIIEHUEM K JIOCTUKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUNCKOMN
MaTeMaTHYECKOM IIKOJbI, K HUCIIOJIb30BAHUIO 3THX JOCTHKEHUN B IPYIrUX HayKax H
NPUKIAIHBIX cdepax;

rPa’KIaHCKOe M 1yXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO O0S3aHHOCTEH TpakJaHWHA M peaiu3aluu ero
MpaB, MPEICTABICHUEM O MAaTEMATUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3JIMYHBIX
CTPYKTYp, SBJIEHUH, MNPOLENYyp TIPakJAHCKOro ooOmecTBa (HampuMmep, BBIOOPHI,
ONPOCHI), TOTOBHOCTBIO K OOCYXKICHHIO JTHYECKUX MpoOIeM, CBA3aHHBIX C
IIPAKTUYECKAM IPUMEHEHHEM JOCTMIKEHUW HAyKH, OCO3HAaHHEM BaXKHOCTH
MOPAJIbHO-3TUYECKHUX MPUHIIMIIOB B JEATEIbHOCTH YUYEHOTO;

TPYAOBOE BOCIIUTAHME:

YCTAaHOBKOW HA AaKTUBHOE YYacTU€ B PpELICHUWM NPAKTUYECKUX 3a7ad
MaTe€MaTU4YeCKOM HAMpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTU MAaT€MAaTHUYECKOrO
o0pa3oBaHUsl Ha MPOTSHKEHUU BCEH JKU3HU I YCHEIIHOW mpodeccunoHaIbHON
JESITETbHOCTH M Ppa3BUTHEM HEOOXOOUMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM U
MOCTPOCHUEM WHIMBHUYaJIbHOW TPAEKTOpUU OOpa30BaHUSA M >KM3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX TOTPEOHOCTEI;

3CTEeTHYECKOEe BOCTIMTAHUE:

CIIOCOOHOCTBIO K  AMOLMOHAIbHOMY M  3CTETUYECKOMY  BOCHPHUATHIO
MaTeMaTHYeCKUX OOBEKTOB, 3aJad, pEUICHWH, pacCyKIEeHUH, YMEHHUIO BUJAETH
MaTeMaTU4YeCKUue 3aKOHOMEPHOCTH B UCKYCCTBE;

LHEHHOCTH HAYYHOI'0 MO3HAHMS:

OpUEHTAlUMEl B [JEATEIIBHOCTH HAa COBPEMEHHYK) CHCTEMY HAyYHBIX
IIPEICTABICHN 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHs YEIOBEKA, NPHUPOIABI U
obmiecTBa, IOHMMaHUEM MaTeMaTHMYecKOW HayKh Kak c@epbl UelOBEYEeCKON
NEATENBbHOCTH, JTANlOB €€ Pa3BUTUSA M 3HAYUMOCTH ISl Pa3BUTHS LMBWIN3ALINM,
OBJIAJICHUEM SI3BIKOM MATEMAaTHUKA W MareMaTu4eCKOM KYJIBTYpPOM KaK CpPEICTBOM
MO3HAHUS MUpPa, OBJAJCHHUEM MPOCTEUIIMMU HaBBIKAMH HCCIIEIOBATENbCKON
NEATEIBbHOCTH;

(puznyeckoe BocnuTaHUE, (OPMHPOBAHME KYJIBTYPbI 310POBbA H
3MOLMOHAIBHOI0 0JIArONOyYHs:

TOTOBHOCTBIO IIPUMEHATh MAaTE€MaTU4YECKHME 3HAHUA B HHTEPECax CBOETO
3MI0pOBbS,  BENEHUS  3JI0pOBOr0  oOpa3a  KU3HM  (30pOBOE  MHTAHHE,
cOAlaHCUPOBAaHHBIA PEXKUM 3aHATUH M OTAbIXa, peErymspHas (uznyeckas



aKTUBHOCTb), C(POPMUPOBAHHOCTHIO HaBBIKA peQUieKCUM, TIPU3HAHUEM CBOErO MpaBa
Ha OIIMOKY M TaKOro K€ MpaBa APYroro 4YeI0BeKa;

IK0JIOTHYeCKOe BOCIIUTAHUE:

OpUEHTAallMel HA PUMEHEHHE MAaTeMaTUYeCKUX 3HAHUU JJI PELICHUs 3a1a4 B
00JIaCTU COXPAHHOCTHU OKPY>KAIOIEH Cpelibl, IUIAaHUPOBAHUS MMOCTYNKOB U OLEHKU UX
BO3MO)KHBIX TMOCIEACTBUM IS OKPYXKaIOLIEeW Cpenbl, OCO3HAaHUEM INOOAIBHOIO
XapakTepa IKOIOTMYECKUX MPOOJIEM U IyTEH UX PELICHMUS;

ajanTanusi K HW3MEHAIUMCH YCJIOBUSM COLMAJBHONH W NPHPOAHOM
cpensbl:

TOTOBHOCTBKO K JCHCTBUSM B YCIOBHSAX HEONPENEIEHHOCTH, IOBBILICHUIO
YPOBHSI CBOEM KOMIIETEHTHOCTH 4Yepe3 MPAKTUYECKYIO JeSTE€IbHOCTh, B TOM YHCIIE
YMEHHE YUUThCS y IPYTHX JIOEH, IpUoOpeTaTh B COBMECTHON JIEATEILHOCTH HOBBIE
3HaHUs, HABBIKK U KOMIIETEHIIMHU U3 OIBITA JIPYTHUX;

HEOOXOAMMOCTHIO B (OPMUPOBAHMU HOBBIX 3HAHUH, B TOM YHUCIIE
bopMynupoBaTh HJIEH, MOHATHUS, TUIOTE3bl 00 00BEKTaX U SBJICHUSIX, B TOM YHCIIE
paHee HE U3BECTHBIX, OCO3HaBaThb JCQUIUTHI COOCTBEHHBIX 3HAHMM W
KOMIIETEHTHOCTEM, IUIAaHUPOBATh CBOE PAa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaThb  CTPECCOBYK)  CUTYalMIO,  BOCIHPHUHHMMATh
CTPECCOBYIO CHUTYallMI0O KakK BbI30B, TpEOYIOIIMI KOHTpMEp, KOPPEKTUPOBATH
NpPUHUMAaeMble pelIeHus M JeHCTBUSA, (OpMYIMpOBaTb M OLEHUBATb PUCKU U
MOCJENCTBUS, POPMUPOBATH OMBIT.

MeTanpeaMeTHbIe pe3y/bTaThl:

B pesynerare ocBoeHHUs MpOrpaMMbl [0 MaTeéMaTHKE HAa YPOBHE OCHOBHOIO
obulero oOpasoBanuss 'y oOyuwatomerocas ¢ 3[IP  Oynyr cdopMupoBaHbl
METaINpeIMETHBIE PE3YJIBTaThl, XapaKTEPU3YIOLIUECS OBJIAICHUEM YHUBEPCAIbHBIMU

MMO3HaBaTCIbLHBIMA JIEHCTBUSIMU, YHUBEPCAIbHBIMU KOMMYHHKaTUBHBIMU
JNEUCTBUSIMU U YHUBEPCAIBHBIMU PETYIISITUBHBIMU JIEMCTBUSIMH.

OsJ1ageHue YHUBEPCAJIbHBIMU y4eOHbIMH NMOo3HABaTEeJbHBIMH
JeHCTBUSIMM

yCTaHABJIMBATh  MPUYUHHO-CIEACTBEHHbIE CBS3M B  XOJ€  YCBOCHHS
MaTEeMaTHYECKOTO MaTepuaa;

BBISBIISITh JACPUITUT JAHHBIX, HEOOXOIMMBIX JUIsl PEIICHHs] IOCTaBICHHOM
3aJ1auH;

C TIOMOIIBIO YYWUTENST BHIOWPATH CIOCOO pEIICHWsS MaTeMaTUYeCKOW 3aadu
(cpaBHHMBATh BO3MOXHBIE BAPUAHTHI PEIICHUS );

NPUMEHATh M TPEoOpa3oBBIBATh 3HAKM W CUMBOJBI B XOJAC PCIICHHS
MaTeMaTUYECKHX 3a]1ay;

yCTaHABIMBATh UCKOMOE U IaHHOE MPH PEIICHUH MaTeMaTHUECKOH 3a1a4u;

MOHWMAaTh W WHTEPIPETUPOBATH WH(POPMAIHMIO PA3IWYHBIX BUIAOB U (HOpM
MIPEICTaBICHNUS;

WLTIOCTPUPOBATH PeliaeMble 3a1a4u rpaduIeCKUMH CXEMaMU;

3¢ (HEKTUBHO 3aITOMUHATH U CUCTEMATU3UPOBATh HH(HOPMAIIHIO.

MOHMMATh W UCTIOJB30BaTh MATEMATHUECKHE CPENICTBA HATIISITHOCTH (TpaduKy,
aUarpaMMbl, TaOJUIBI, CXEMbl W Jp.) Ui WOUIOCTPAIlid, WHTEPIPETAIINH,
apryMeHTaI1u.



OBilaieHHe  yHUBEPCAJbHBIMH  Y4eOHBIMH KOMMYHHKATHUBHBIMHU
NeUCTBUSIMHU:

OpraHU30BBIBATh y4E€OHOE COTPYIHHYECTBO M COBMECTHYIO AEATEIBHOCTH C
YUYUTEIIEM U CBEPCTHUKAMH B MPOLIECCE PEIICHUS 3a/1a4;

B3aMMOJICHCTBOBATh M HAXOJUTh 00IIHE CIOCOOBI PaboOTHI; paboTaTh B TPYIIIIE:
HaxoJWTh OOIllee pelIeHHe M pa3peliaTtbh KOHQIMKTHI HA OCHOBE COIJIACOBAHUS
no3uiuMi W yd4€ra  HWHTEPECOB;  CiymaTh  mnaptaépa;  (HOpMyIupOBaTh,
apryMEHTHUPOBATh U OTCTAaUBAaTh CBOE MHEHUE;

MPOTHO3UPOBATh BO3ZHUKHOBEHHWE KOH(JIUKTOB MPU HAJIMYMHM PA3HBIX TOUYEK
3peHuss U paspeniaTh KOH(DIMKTHI Ha OCHOBE y4€Ta MHTEPECOB W TMO3UIIUNA BCEX
YYaCTHUKOB;

apryMEHTHPOBAaTh CBOK IMO3ULUHUKD W KOOPAMHHUPOBATH €€ C MO3ULMSIMHU
napTHEPOB B COTPYAHUYECTBE IPU BBIPAOOTKE OOIIEro pEIICHUS B COBMECTHOMU
NEATENBHOCTH;

BBITIOJIHATH CBOIO 4acTh Pa0OOTHI, JOCTUTaTh KAaYECTBEHHOTO pe3yjbTara u
KOOPJAMHUPOBATh CBOM JICUCTBUS C APYTUMU YIE€HAMHU KOMaH/IbI;

OIICHUBATh KaUYECTBO CBOETO BKJIAJa B OOIINI TIPOIYKT.

OBJ1aieHMe YHUBEPCAJIbHBIMHU Y4eOHBIMU PeryJATUBHBIMM JeHCTBUAMHU:

CTaBUTh 1I€JM, BBIOMpATh M CO3/laBaTh aJTOPUTMbI IIJII PEUICHUS Y4EeOHBIX
MaTEeMaTUYECKUX MPoOIIeM;

IJIAHUPOBATh W OCYIIECTBISATh AEATEIBHOCTh, HAINPABJICHHYIO Ha PEIICHUE
3a71a4 UCCIIEI0BATENBCKOIO XapaKTepa.

dbopMynIupoBaTh U yAEPKMBATh Y4eOHYIO 3aJady, COCTABIATh IUIAH H
MOC/IEI0BATEIbHOCTD JICMCTBUH;

OCYIIECTBIATH KOHTPOJIb IO 00pa3Ily U BHOCUTh HEOOXOAMMbIE KOPPEKTHUBHI;

KOHTPOJIMPOBATh  MPOIECC U  pe3yidbTarT ydyeOHOH  MaTeMaTU4YeCKOu
NEATENBHOCTH;

aJIcKBaTHO OIIEHHMBATh NPABUIBHOCTh WM OIIMOOYHOCTH  BBITIOJTHEHUS
y4ueOHOM 3amaun, €€ OOBEKTUBHYIO TPYAHOCTh M COOCTBEHHBIE BO3MOXXHOCTH €€
peLIeHUS;

CIMYaTh CHOCOO JACHCTBHSI M €0 Pe3yJbTaT C 3aJaHHBIM ITAJIOHOM C IENbIO
oOHapyXeHHs OTKJIOHCHUH M OTIMYHH OT dTaJOHA.

NpeABUIETh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTH IIPH PEIICHUM y4eOHOMU
3a7a4u;

MOHUMATh MPUYUHBI, IO KOTOPHIM HE ObUI JOCTUTHYT TpeOyeMbIil pe3yibTaT
NeSTeTLHOCTH, OMNPENeNiaTh MO3WTUBHBIE M3MEHEHHUS W HaIpaBlICHUs, TpeOyrolue
JanbHeuIen padoThl,

peryJupoBaTh Coco0 BhIPAKEHUS SMOLIUM.

[IpenmeTHbie  pe3ynbTaThl  OCBOCHMSI  NPOrpaMMbl MO  MaTeMaTHKeE
MpeACTaBIeHbl MO TolaM OOyYeHHMS B paMKaX OTJEIbHBIX Y4EOHBIX KypCOB: B 5—06
KJlaccax — Kypca «MaremaTtukay, B 7-9 kinaccax — KypcoB «Auredopay, «l'eomerpusi»,
«BeposATHOCTh U CTATUCTHUKAY.



OEJIEPAJIBHAA PABOYAS I[TPOTPAMMA YUEBHOI'O KYPCA
«MATEMATHUKA». 5-6 KIIACCBI

Henau u3yyenusi yuedOHOro Kypca

[TpuopureTHpIMH LIETIMHU 00YUYEHHs] MaTeMaTUKe B 5—6 Kiaccax sSBISIOTCS:

" MpoIOJKEHHWE (POPMHUPOBAHMSI OCHOBHBIX MAaT€MaTHYECKHMX IMOHATUN (YUCIO,
BEJIMYMHA, reoMeTpuueckasi (urypa), o0ecrnedynBamuX MPEEeMCTBEHHOCTh U
NEePCIEKTUBHOCTh MaTeMaTHUECKOro 00pa3oBaHus O0y4aroIInuXcs;

" pa3BUTUE WHTEIEKTYaldbHBIX U TBOPUECKHUX CHOCOOHOCTEH OOy4arouIuxcs C
3I1P, no3HaBaTenbHONM aKTUBHOCTH, UCCIENOBATEIIbCKUX YMEHUM, MHTEpPEca K
U3YYEHUIO MaTeMaTHKU;

* noxaBeneHue oOydarommxcs ¢ 3[IP Ha gocTymHOM I HHMX YpPOBHE K
OCO3HAaHMIO B3aUMOCBSI3M MAaTEMATUKHU U OKPYXkKAIOIIEro MUpa;

" (opmupoBanue (GYHKIMOHAIBHOW MaTeMaTUYeCKOM TI'PaMOTHOCTU: YMEHHUS
pacrno3HaBaTh MareMaTHuecKre OOBbEKThl B PEAIbHBIX KU3HEHHBIX CHUTYaIUsX,
IIPUMEHATh OCBOCHHBIE YMEHUS I PELICHHS] NMPAKTHKO-OPUEHTHUPOBAHHBIX
3a7a4, HHTEPIPETUPOBATh IIONYYEHHBIE pE3yIbTaTbl M OLICHUBAaTh HMX Ha
COOTBETCTBHE NPAKTUUYECKON CUTYaLlUH.

OCHOBHBIE JMHUM COJAEpP)KAaHUS Kypca MareMaThuku B 5-6 kiaccax —
apudmMeTnyeckas U reOMeTpUUecKasi, KOTOpbIe Pa3BUBAIOTCSA MapaljIeNIbHO, KaX/aas B
COOTBETCTBHH C COOCTBEHHOM JIOTMKOM, OJTHAKO, HE HE3aBUCUMO OJIHA OT JIPYTroii, a B
TECHOM KOHTaKT€ M B3aUMOIECHCTBUHM. TakKe B Kypce NMPOUCXOAMUT 3HAKOMCTBO C
3JIEMEHTaMU alnreOpbl U OMUCATENIbHON CTaTUCTUKU.

N3ydyenne apupMeTnyeckoro mMaTepuana HaAuMHAETCS CO CHCTEMATH3aluu U
Pa3BUTHUS 3HAHWKM O HATYpaJbHBIX YMCJAX, NMOJYYCHHBIX B HadaiubHOM MIKoie. [Ipu
TOM COBEPILIEHCTBOBAHUE BBIYUCIUTEILHOW TEXHUKU M (POPMUPOBAHUE HOBBIX
TEOPETUYECKUX 3HAHUM COYETAETCS C PA3BUTHEM BBIYMCIUTEIBHON KYJIBTYpHI, B
YACTHOCTH C OOy4YEHHEM MpPOCTEHIIUM NpuéMaM NPUKHUIKU U OLEHKU pPe3ybTaToOB
BbIUMCIIEHUN. M3ydeHMe HaTypaJbHBIX 4YHUCEN NpoNOKaeTrcs B 6  Kiacce
3HAKOMCTBOM C Ha4aJbHBIMU MOHATHSIMHU TEOPUU JEIUMOCTH.

Hpyroit KpynHbIii 0JIOK B CoJiepKaHUU apu(PMETHIECKOM JTUHUM — 3TO APOOH.
Havano u3yuenus: OOBIKHOBEHHBIX U JECATUYHBIX AP0oOel OTHECEHO K 5 Kiaccy. DTO
NEepBbIA 3Tall B OCBOEHUM APOOEH, KOrja MPOMCXOIUT 3HAKOMCTBO C OCHOBHBIMHU
UAesIMU, TMOHATUAMH TeMbl. [Ipm 3TOM paccMoTpeHue OOBIKHOBEHHBIX ApoOeil B
MOJTHOM 00BEME MPEIIECTBYET U3YUCHUIO AECATUYHBIX APOOei, 4TO 1eIecoo0pa3Ho
C TOYKM 3PEHUS JIOTUKU HU3JI0KEHUS YUCIOBOM JIMHWM, KOrJa IpaBuja JEHCTBHUU C
JNECITUYHBIMUA JAPOOSIMU  MOKHO OOOCHOBAaTh YK€ H3BECTHBIMU aJIrOPUTMaMU
BBITIOJTHEHUSI ACUCTBUN C OOBIKHOBEHHBIMH JIPOOSIMU. 3HAKOMCTBO C JIECSITHUYHBIMU
ApOoOSIMU PACHIMPUT BO3MOKHOCTH JUJISl MMOHUMAaHUSl OOYYalOIUMHUCS TPHUKIAJTHOIO
IIPUMEHEHUS HOBOW 3aIMCH NIPU U3YUYEHUU JIPYTUX MPEAMETOB U IIPU NMPAKTHYECKOM
ucnonb3oBanuu. K 6 kmaccy oTHec€H BTOpOM d3Tanm B HM3y4ye€HUU ApoOei, Te
MIPOUCXOJIUT COBEPILICHCTBOBAHME HABBIKOB CPABHEHUS U MpPeoOpa3oBaHUs APOOEi,
OCBOCHHE  HOBBIX  BBIYMCIIUTEIBHBIX  QJITOPUTMOB, OTTAYMBAaHUE  TEXHUKU
BBIYKCIICHU, B TOM YHCJI€ 3HAUEHUI BBIPAKEHUMN, COAEpKaUX U OObIKHOBEHHBIE, U



JECATUYHbIE NPOOU, YCTAHOBJIEHHUE CBSI3€W MEXIY HMMH, PaCCMOTpPEHUE NMPUEMOB
penieHus 3aaa4 Ha apodu. B Hauane 6 kiiacca NpOUCXOIUT 3HAKOMCTBO C MOHATHEM
MIPOLICHTA.

OCc00EHHOCTBIO U3YUYEHUS MOJOKUTENBHBIX U OTPULATEIbHBIX YHCEN SBIISIETCA
TO, YTO OHHU TaKXe€ MOTYyT paccMaTpUBaThCS B HECKOJIBKO A3TanoB. B 6 kiacce B
Hayaje n3ydeHus: Tembl «[lOJIOkKUTENbHbIE U OTPULIATENBHBIE YUCIIA» BBIACIACTCS
noarema «llemple uymcna», B pamMkax KOTOPOM 3HAKOMCTBO C OTPULATEIBHBIMU
yuclaMd W JEUCTBUSIMH C TIOJIOKUTEIBHBIMU M OTPUUATEIbHBIMH YHUCIAMU
IIPOMCXOJUT HAa OCHOBE COJEPIKATEIBHOrO MOAXO0JAa. JTO MO3BOJISIET HA JOCTYITHOM
YPOBHE MO3HAKOMUTH YYalIMXCA NPAKTUYECKH CO BCEMU OCHOBHBIMHM MOHSATHUSIMHU
TeMbl, B TOM YHCJI€ U C MPaBWIAMH 3HAKOB TMPH BBITOJHEHUH apU(PMETHUECKUX
neiictBuil. M3yueHue palMOHAIBHBIX YHCENT Ha OTOM HE 3aKOHYHUTCS, a Oynuer
NPOAOJIKEHO B Kypce anredpbl 7 Kjacca, YTO CTAHET CIEAYIOIIMM MPOXOIOM BCEX
NPUHIMIHAIBHBIX BONPOCOB, TEM CaMbIM pa3[elIeHHE TPYIHOCTEH oOJeryaer
BOCTIpUSITUE MaTepHualia, a pachlpeiiefieHue BO BPEMEHHM CHOCOOCTBYET MPOUYHOCTU
MpUOOpETaeMbIX HABBIKOB.

[Ipn 00y4yeHMHM pEIIEHHIO0 TEKCTOBBIX 3aJad B 5—6 Kilaccax HCIOJIb3YHOTCS
apudmeTndeckue nNpuémbl perieHus. TeKCToBbIe 3a/1auu, pelaeMble Ipu 0TpaboTKe
BBIYHCIIUTENBHBIX HABBIKOB B 5—O06 KJIaccax, paCCMaTPUBAIOTCA 331a4M CIEAYIOIINX
BUJIOB: 3aJlayd Ha JBWKCHUE, HA YacTH, Ha TOKYIKH, Ha paboTy u
IIPOU3BOJIUTEIBHOCTh, HA MPOLEHTHI, Ha OTHOWIEHWS W mIponopuun. Kpome Ttoro,
oOyuaroniuecs: 3HaKOMSTCS C NMpUEMAaMM pEIIeHUsl 3a1ad 1epedopoM BO3MOMKHBIX
BapUaHTOB, ydarcs padoTaTh ¢ MH(pOpMalUel, MpejcTaBiIeHHON B ¢dopMe TabiuIl
WU JUArPaMM.

B ®enepanbnHoii pabouelt mporpamMme MpeaycMOTpeHO (OpMUPOBAHUE
MPOIEIEBTUYECKUX alredpandyeckux npeacTaBieHuil. bykBa kak CHMBOJI HEKOTOPOIO
YuCja B 3aBUCHUMOCTHM OT MAaTEMAaTHYECKOr0 KOHTEKCTa BBOJIMTCS IIOCTETIEHHO.
bykBeHHasi CUMBOJIMKA IIMPOKO HCIONB3YETCS MPEXKAE BCEro I 3alMuch OOIIMX
VTBEPXKIECHUA U MNpeMIoKEeHUuH, (opMya, B YaCTHOCTH [JIi  BBIYMCIICHUS
F€OMETPUYECKHUX BEINYMH, B KAUECTBE «3aMECTUTEIIS» YUCIIA.

B kypce «Marematukn» 5—6 KiIaccoB NPEACTaBJICHA HAIJIsHAs T€OMETpHs,
HampaBJIieHHass Ha  pa3BUTHE OOPA3HOrO0  MBINUICHUS, MPOCTPAHCTBEHHOTO
BOOOpaXEeHUs, H300pa3UTEIbHBIX YMEHWH. DTO BaXxHBIM dTam B HU3yYCHUHU
IF€OMETPUHM, KOTOPBIM OCYIIECTBIAECTCS HA HAIVBIAHO-IPAKTHUYECKOM  YPOBHE,
ONMMPAETCS Ha HaAIIHO-00pa3HOe MbIIUIeHHe oOydJaronuxcs. bounbiias poib
OTBOJMTCSI NMPAKTUYECKON JEATEIBbHOCTH, OIBITY, SKCIIEPUMEHTY, MOJEIUPOBAHHUIO.
OOyuaromuecss 3HAKOMATCS C TEOMETPUYECKUMU (PUTrypamMu Ha IJIOCKOCTH W B
MPOCTPAHCTBE, C WX MPOCTEUIIMMH KOH(UTypalMsIMH, ydarcs HU300pakaTb HUX Ha
HEJIMHOBAHHOW M KJleT4aTol Oymare, pacCMaTpHUBalOT UX IMpocTeiine cBoiicTBa. B
MPOLIECCe U3YUYEHUsl HAIJISIIHOW T€OMETPUU 3HAHUS, TOJyUYeHHbIE 00YyJaroIIUMUCS B
HayaJIbHOM LIKOJIE, CACTEMAaTU3UPYIOTCS U PACILIUPSIOTCS.

MecTo yueOHOro Kypca B y4eOHOM ILIaHe



CornacHo yyeOHOMY IUIaHy B 5—6 Kiaccax HW3y4aercs HHTETPUPOBAHHBIN
npenmer «MaTemaTukay, KOTOPBIM BKIIOYaeT apu(PMETUYSCKUNA MaTepual u
HATJIAIHYI0O TEOMETPHIO, a TakKe TMPONEACBTUUECKUE CBEICHUS U3 alreOpsl,
AJIEMEHTHI JIOTUKHU M HA4aJIa ONHACATEIBHON CTATUCTUKHU.

VYu4eOHbI TIaH HA U3YUYCHHE MAaTEMaTUKH B 5—6 Kilaccax OTBOAWT HE MEHee 5
y4eOHBIX YacOB B HE/AEINI0 B TEUEHHE KaXKJIOro roga o0ydeHus, Bcero He meHee 340
y4eOHBIX YacOB.

COJEP)XAHUE YUEBHOI'O KYPCA «MATEMATUKA» (II0 TOJJAM
OBYYEHUS)

S KUIIACC

HarypajbHble 4nc/ia v HYJIb

Hartypanbnoe uumcno. Psg nHatrypanpabix uucen. Yucino 0. M3ob0paxenue
HATypaJbHBIX YUCEN TOYKAMHU HA KOOPJMHATHOMN (YMCIOBOI) IPSIMOIA.

[lozunnoHHas cucremMa CcUUCIEeHHs. *PuMckas Hymepamnuss Kak HpuMep
HETO3UIUOHHON CHCTEMBI CUMCIIeHUa™ . JlecATHYHAs CUCTEMa CUMCIICHHS.

CpaBHEHUE HATypaJIbHBIX YHUCEN, CPABHEHUE HATYPAJIbHBIX YHUCEI C HYJIEM.
Crioco6s! cpaBHeHHs. OKpYTICHNE HATypalIbHBIX YUCEIL.

CnoxxeHue HaTypalibHbIX YMCEI; CBOMCTBO HYJIS HPU CIOKEHUU. Brrunrtanue
KaK JelcTBHe, O0OpaTHOE CJIOKEHHIO. YMHO)XEHHE HAaTypaJbHBIX YHUCEN; CBOMCTBA
HYJIS W €UHUIIBI TIPU YMHOXKCHHH. JleJeHne Kak JeicTBre, 00paTHOE YMHOXKEHHIO.
Kommnonentsl  neiicTBui, CBsi3b  MeXay Humu. IIpoBepka  pe3ynbTara
apugmernueckoro aerctBud. llepemecTuTenbHOE M COYETATENBHOE CBOICTBA
(3aKOHBI) CJIOXKEHUST M YMHOXEHHS, *paclpeieuTeIbHOe CBOMCTBO (3aKOH)
YMHOKEHUA™.

Hcnonb3oBanue OYKB Juisi 0003HAYEHUSI HEU3BECTHOTO KOMIIOHEHTA W 3aIHCH
CBOMCTB apu(PMETUUECKUX JTCHUCTBUIM.

*Jlenutenu WU KpaTHbIE 4MCIa™, pa3nokeHUe Ha MHOxuTenu. IlpocTeie u
coctaBHble yucia. *IIpusnaku genumoctu Ha 2, 5, 10, 3, 9*. Jlenenue ¢ ocTraTkoM.

Crenenb C HaTypajJbHbIM IIOKAa3aTelIEM. 3alldCh YWCIA B BHUJAE CYMMBI
Pa3psIHBIX CIaraeMbiX.

HucnoBoe BbIpakeHUE. DBpluncieHne 3HAYEHUM YUCIOBBIX BBIPAXKCHUM;
MOPSAOK  BBINOJIHEHUA  JelcTBUi.  Mcmonb3oBaHWE  MpPU  BBIYHCICHUSAX
MEPEMECTUTEIIBHOT'O U COYETATENIbHOI'O CBOMCTB (3aKOHOB) CIIOXKEHUS M YMHOXKEHUS,
*pacrpeaenuTeabHOro CBOMCTBA YMHOKEHUSA ™.

Apoou

[IpencraBinenne o nApoOu Kak croco0e 3aluch YacTH  BEJIMYUHBI.
OObikHOBEHHBIE ApoOu. [IpaBuibHBIE W HempaBWiIbHEIE MpoOu. CMmemaHHas IpoOsb;
MPEICTABICHUE CMEUIAaHHOW NpoOW B BUJE HEMPAaBWILHOW JAPOOM U BbIACIICHUE
LEJIOM YacTU 4ucia U3 HempaBWIbHOW NpoOu. M300paxeHue ApoOeil ToukaMu Ha
qucioBoi mpsiMon. OcHOBHOE cBOMCTBO poou. *Cokpamienue apodeit. [IpuBenenne

1 35ech u nanee * *0603HAUEHE! TEMBI, H3ydeHHE KOTOPBIX IIPOBOJUTCA B 03HAKOMMTEILHOM IiaHe. [legaror
CaMOCTOSITENTFHO OTPeIe/sIeT 00bEeM H3yJaeMoro MaTepHaa.



IpoOu K HOBOMY 3HameHareno™. CpaBHEHHE APOOEH.

CrnoxxeHrne M BBIYMTAHUE JIpoOei. YMHOXKEHUE W JCIIeHne ApoOei; B3auMHO-
oOpatHbIe Apobu. *Haxok1eHre 4acTH IeJI0r0 U IEJI0ro MO0 €ro 4acTu™.

Hecsatuunast 3anuch apoOei. IlpeacrtaBneHue aecATUYHOM ApoOU B BHUIE
OOBIKHOBEHHOU. M300pakeHne NeCITUYHBIX Ipo0ei TOYKaMH Ha YUCIOBOU MPSIMOM.
CpaBHEHUE JECATUYHBIX APOOEil.

ApubdmMernueckne JEHUCTBUS C JAECATHUYHBIMU npobsmu. *OxpyrieHue
JECATUYHBIX ApOoOeh™.

Pemenne TeKCTOBBIX 33124

Pemenne TekcTOBBIX 3amad  apudMeTHYeCKHMM crmocoboM. *Perenue
JIOTMYECKUX 3adad. Pemienuwe 3amay nepedOpoM BCeX BO3MOXKHBIX BapHUAHTOB™.
Hcrnonb3oBaHue IPU PELIEHUU 33124 TaOJIUI U CXEM.

Pemenue 3amau, copepKamux 3aBUCMMOCTH, CBSI3BIBAIOIINE BEJIMYUHBI:
CKOpPOCTb, BPEMsI, PACCTOSHUE; 1I€HA, KOJIMYECTBO, CTOMMOCTb. EAMHUIIBI U3MEPEHUS:
Macchl, 00bEMa, IIeHbI; PACCTOSIHUS, BPEMEHH, CKOpPOCTH. CBSI3b MEXIly €IMHULIAMU
W3MEpPEHHUS KaX/10M BETUYUHBI.

Pemenne ocHOBHBIX 3a7a4 Ha IpoOu.

[IpencraBnenuie NaHHBIX B BUE TaOIMI], CTOIOYATHIX JUATPAMM.

Harasinnasi reomerpus

Harnsanele npencraBinenuss o (urypax Ha TIUIOCKOCTH: TOYKa, MpsiMas,
OTPE30K, Jy4, YroJjl, JIOMaHas, MHOTOYT'OJIbHUK, OKPY>XHOCTb, Kpyr. Yroiu. IIpsmon,
OCTPBIH, TYIIOU U pa3BEPHYTHIE YIJIbI.

JlnvHa oTpe3ka, METPUYECKUEe eIMHMIIBI JJIUHBL. J[TuHA JIoMaHO#, mepuMerp
MHOTOyroJibHuKa. 3MepeHne U MoCTPOEHUE YII0oB C MOMOIIbIO TPAHCIIOPTHUPA.

Harnsanele npeacrtaBieHuss o (¢urypax Ha IUIOCKOCTH: MHOTOYTOJBHUK;
MPsIMOYTOJIbHUK, KBAJIpaT; TPEYTOJIbHUK, *0 paBeHCTBE PUTYyp™.

N3o6paxxkenne ¢uryp, B TOM umciie Ha Kierdarod Oymare. *Tloctpoenue
KOH(pUrypanuii U3 4Yacted MpsiMOil, OKPY>KHOCTM Ha HEJIMHOBAHHOW M KIIETYATOU
Oymare*. Mcnonb30BaHrue CBOWCTB CTOPOH U YIJIOB MPSMOYTOJIbHUKA, KBAAPATA.

[Tnomaae MPSAMOYTrONIbHHUKA U MHOTOYTOJIBHHKOB, COCTaBJIEHHBIX W3
MPSIMOYTOJIbHUKOB, B TOM u4ucie (Guryp, m300pak€HHbIX Ha KJeT4arod Oymare.
EnuHuie n3mMepeHust mioliaiu.

*Harnsanele npeicTaBlieHrs O MPOCTPAHCTBEHHBIX PUTypax: MPSIMOYTOJIbHBIHI
napajuienenunesn, KyO, MHOTOI'PaHHHUKH. N306paxeHne IPOCTENIINX
MHOrorpaHHukoB. Pa3BépTtku kyba u mnapamnenenunena. Cozganue Mopenen
MHOT'OI'PaHHHUKOB (M3 OyMaru, MpOBOJIOKH, IJIACTUIIMHA U JIp.)™.

*O0bEéM MPSMOYTOJIBHOTO TMapaienenumnena, kyoa. EguHummsr usmepeHwms
o0BEMa*.

6 KIIACC

HarypajbHble ynciia

Apudmernyeckue ACHCTBUS C MHOTO3HAYHBIMU HATypaJIbHBIMU YHUCJIaMHU.
YucnoBbie BRIpAXKEHUS, TTOPSIOK ICHCTBHIA, UCTIONB30BaHUE CKOOOK. Vcnonp30BaHme
IIPU BBIYKCIICHUSAX TEPEMECTUTEIBHOIO M COUYETATEIBHOTO CBOMCTB CIOKEHHUS M



YMHOXKEHHUSA,  *pacnpeieNuTeNbHOro  CBOMCTBa  yMHOXeEHUs.™  OKpyrieHue
HaTypaJIbHBIX YUCEI.

Jlenurenu u KpaTHbIE YMCa; *HAUOOJBIINI OOUIUI JAEeNUTENh U HAaUMEHbIIee
oburee kpaTHoe. JlenMMocTh CyMMBbI M IPOU3BENEHUS ™. JlelieHne ¢ OCTaTKOM.

Apodu

OObIkHOBEHHAs1 ApOOb, OCHOBHOE CBOMCTBO JpOOM, COKpallleHHe JIpoOeil.
CpaBHeHHE U ynopsiiouuBaHue ApoOeil. Pemenne 3amay Ha HAXOXAEHUE YACTU OT
[EJIOr0 W I1ENOoro Mo ero 4actu. JIpoOHOe dYHMCIIO Kak pe3yiabTaT AesICHHS.
[IpencraBienue necATUYHOW TpoOU B BUAE OOBIKHOBEHHOM IpOOU W BO3MOXKHOCTH
MPECTABICHUS OOBIKHOBEHHON ApOoOHW B BHJE NECATUYHOW. JlecaTuuHbie Apodu u
MeTpHuuYecKasi cucreMa Mep. ApudMeTuuecKkue JAeHCTBUS U YUCIOBBIE BBIPAXKEHUS C
OOBIKHOBEHHBIMU U JIECATUYHBIMU APOOSIMHU.

OtHomienue. Jlenenue B AaHHOM OTHOUIeHWW. *MacmTab™, npomopius.
IIprMenenune nponopunii Npyu pelICHUH 3a1a4.

[TonsiTue npoueHTa. BeruncieHne MpoueHTa OT BEIUYHUHBI U BEIUYHMHBI 10 €€
MPOLIEHTY. Bpipa’keHne NpOLIEHTOB JECATUYHBIMU Apo0siMu. PemeHue 3amady Ha
IIPOLIEHTHI. BripakeHne OTHOLIEHUS BETUYMH B IIPOLEHTaX.

IoJ10:kMTEIbHBIC U OTPULIATEIbHbIE YHCJIA

[lomoxxutenpHble M oTpuULaTenbHble yMcna. Llenbie ywcna. *Mopynp yucia,
reoMeTpuYecKas HHTepIpeTanus Moaylas uucna*. H3o0pakenue uucen Ha
KOOPJMHATHOHN NpAMon. *YucI0BbIE TPOMEKYTKH™.

CpaBHenue uwucen. Apumernyeckue JEHCTBUS C TMOJOKHUTEIbHBIMU U
OTPHUIIATENIbHBIMUA YUCITAMH.

[IpssMoyronbHasi cucTeMa KOOpAMHAT Ha IUI0cKocTH. KoopauHaTel TOYKM Ha
IUIOCKOCTH, abciucca u opauHaTa. [locTpoeHune Touek u GuUryp Ha KOOPIAWHATHOM
MJIOCKOCTH.

bykBeHHbIE BbIPAKEeHUA

[TpumeneHnue OykB JJIsl 3alIMCU MAaTEMAaTUYECKHUX BBIPAXKEHUHN U MPEIOKEHUH.
CpolicTBa apudmeTnueckux JeHUCTBUA. *ByKBEHHbIE BBIPDRKEHHUS M YHCIOBBIE
IIOJICTAaHOBKHU.* DByKBEHHBIE DPABEHCTBA, HAXOXKIECHUE HEU3BECTHOIO KOMIIOHEHTA.
®opmyiibl; GopMyIbl IEpUMETpa U IUIOIIAIN MPSMOYTOJIbHHUKA, KBajapara, *o0béMa
napajijienenurnena u Kkyoa*.

Pemienune TekcToBbBIX 3a1a4

Pemennie TekcTOBBIX 3amay  apudMeTHdyeckuMm  crmocoOoMm. *Pemienue
JOTMYecKHX 3ajad. Pernenue 3agau nepeObopom BceX BOZMOXKHBIX BApUAHTOB. *

Pemenue 3agau, conepKallMX 3aBUCUMOCTH, CBSI3bIBAIOLIMX BEJIMYUHBI:
CKOpPOCTb, BPEMsI, PACCTOSIHUE; 1I€HA, KOJTUYECTBO, CTOMMOCTD; IPOU3BOJUTENBHOCTD,
Bpemsi, 00bE€M paboThl. EquHuUIBI M3MepeHusi: Macchbl, CTOMMOCTH; PAaCCTOSHUSA,
BpEMEHH, CKOpOCTU. CBA3b MEXKY €IMHULIAMH U3MEPEHUS KaXKI0W BEIIUYMHBI.

Pemenue 3aia4, cBsI3aHHBIX C OTHOIICHHEM, TIPOMOPIIMOHATBEHOCTHIO BEJIMYHH,
MPOLIEHTaMHU; PELIEHUE OCHOBHBIX 3a71a4 Ha JPOOU U MPOLEHTHI.

*OueHKa U IPUKUJIKA, OKPYTJIIEHUE pe3ybTara™.

*CocraBiieHre OyKBEHHBIX BBIPAKEHUI 110 YCIOBUIO 3a7aun’™.

[IpeacraBneHre JaHHBIX C MNOMONIbIO TaOiui W auarpamm. CrtonOyarbie
JUarpaMMbl: YTEHHE U ITOCTPOEHNE. UTEHNE KPYTOBBIX TUAarPAMM.



Harasinnasi reomerpust

Harnspgaele mpencraBimeHus o (Qurypax Ha IUIOCKOCTH: TOYKa, MpsiMas,
OTpPE30K, JIyd, Yroi, JIOMaHas, MHOI'OYI'OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK,
OKPY>KHOCTb, KPYT.

*B3auMHO€ pacmnojioKEHUE JIByX MPSIMBbIX Ha IUIOCKOCTH, MapaJlieibHbIE
npsiMble, TEPICHIUKYJISPHbIE MpsMbie™. V3MmepeHue paccTOSHUN: MEXAY JBYMS
TOYKaMH, OT TOYKHU JI0 NPSIMOM; JJIMHA MapIIpyTa Ha KBaJPaTHOMN CETKE.

N3MepeHne u 1OCTpOEHHE VYIJIOB C MOMOLIBIO TpaHcnopTupa. Bunbl
TPEYrOJIbHUKOB: OCTPOYTOJIbHBIH, PSIMOYT OJIbHBIH, TYINOYT OJIbHBIN;
paBHOOEIPEHHBIMH, PaBHOCTOPOHHUU. YeThIpEXYrOJIbHUK, MIPpUMEPBHI
YeThIPEXYTOoIbHUKOB. [IpsAMOYronbHUK, KBaJpaT: HUCIOJNb30BAaHUE CBOMCTB CTOPOH,
yrioB, nuaronanei. *M3o0pakeHue reomerpuueckux GUTYp HA HEITMHOBAHHOM
Oymare ¢ HCIOJb30BAaHUEM LHUPKYJS, JMHEHKHU, YrOJbHUKA, TpaHCIOpTUpa™.
[TocTpoeHus Ha kiaeT4yaroi Oymare.

[lepumerp mHOroyronmpHuka. lloHarue mIomanu QUrypbl;  €IUHUIIBI
u3Mepenusd miowmaau. [pubmmkénHoe namMepenue mwiomaan GUryp, B TOM 4ucie Ha
KBaJpaTHON ceTke.* [lpubmmk€HHOE W3MEpeHWe JIMHBI OKPYXHOCTH, IUIOIIAIH
Kpyra*.

*CuMMeTpusi: LIeHTpajbHas, oceBasg M 3epKaibHas cummerpuu. Iloctpoenue
CUMMETPHUYHBIX QUTyp™*.

*Harnsansie MIpEe/ICTaBIICHUS 0 MIPOCTPAHCTBEHHBIX burypax:
napajienenunen, Ky0, npu3Mma, NUpaMuaa, KOHYC, IIWIMHAp, mmap u cdepa.
N300pakenne mpocTpaHCTBEHHBIX (Guryp. [Ipumepsl pazBEPTOK MHOTOrpaHHUKOB,
nunHApa M KoHyca. Co3naHue Mojeneill MpocTpaHCTBEHHbIX Quryp (u3 Oymarw,
MIPOBOJIOKH, TUTACTUJIMHA U Ap.).

[Tonsitue o0BEMA; enuHUIBI H3MepeHus o00béma. OOBEM MPSAMOYTOJIBLHOIO
napajienenumnena, kyoa*.

IJIAHUPYEMBIE TTIPEIMETHBIE PE3VJIbTATBI OCBOEHUWA ITPOI'PAMMBI
YYEBHOI'O KYPCA «MATEMATHUKAV.

OcBoenne yuebHOro kypca «MaremaTuka» B 5—6 Kiaccax OCHOBHOM IIKOJIBI
JOJKHO 00€cTeunBaTh JOCTIKEHHE CIEAYIOIMUX MPEIMETHBIX 00pa3oBaTeNbHbIX
pE3yJIbTATOB:

5 KUIACC

Ymucsia v BBIYMCTIEHUSA

OpueHTUpOBaTHCS B TOHSATUAX M ONEpUPOBATh Ha 0a30BOM YpPOBHE
TEPMUHAMH, CBA3aHHBIMM C HATYpaJbHBIMU YHCIIaMH, OOBIKHOBEHHBIMH U
JECATUYHBIMU TPOOSIMHU.

CpaBHuBaTh M YHNOPSAOYMBATh HATypaJbHBIE YHCIIA, CpPaBHUBATh B
MPOCTEUIINX CITydasix OOBIKHOBEHHbIE JPOOH, IECATUYHBIE APOOH.

CooTHOCUTH, ~ TOYKY Ha  KOOpPAMHATHOM  (YMCIOBOM)  mOpsiMOl ¢
COOTBETCTBYIOIIUM €M YHCIOM M M300pakaThb HATypalbHbIE 4YHCIAa TOYKAMH Ha
KOOPJAMHATHOM (YMCIIOBOM) MPSIMOM.



Boimonuate  apudmeTndeckue JEHWCTBUS C HATypalbHBIMM UYHCIAMHU, C
OOBIKHOBEHHBIMU JAPOOSIMU B MIPOCTEUIINX CITyJasiX.

BrINonHATH NpOBEPKY, MPUKUIKY PE3YIbTATA BHIUUCICHUM.

OKpyrsaTh HaTypaJbHBIE YNACIIA.

Pemenne TekcToBBIX 3a/1a4

PemaTte TekcToBbIE 3a7auM apU(PMETUYECKUM CIHOCOOOM U C MOMOIIBIO
OpPraHM30BaHHOI'O KOHEYHOIo Iepedopa BCEX BO3MOXHBIX BapuUaHTOB (mpu
HEOOXOJIMMOCTH C HaNPABJISIONIEH TOMOIIBIO).

Pemate 3amauu, copepxkalive 3aBHCHUMOCTH, CBSI3bIBAIOIINE BEJIMYUHBI:
CKOpPOCTb, BpEMSI, pAaCCTOSIHUE; LI€Ha, KOJIMYECTBO, CTOUMOCTH (TIpU HEOOXOJUMOCTH C
MCIOJIb30BAaHUEM CITPABOYHOM UH(OPMAIIH).

Hcnonp30BaTh KpaTKHUE 3alHCH, CXEMBbI, TaOIHIIbI, 0003HAUYCHUS MPU PEIICHUN
3a/1ad.

[Tonb30BaTbcs OCHOBHBIMM €UHULIAMU MU3MEPEHUS: LIEHbI, MACChI; PACCTOSIHMS,
BPEMEHM, CKOPOCTH; BbIpaXaTb OJHHM E€IUHULBI BEIMYMHBI 4Yepe3 Japyrue (mpu
HEOOXOJMMOCTH C OMOPOM Ha CIIPABOUYHYIO HH(OPMAILIHIO).

W3Bnekats wuH(pOpManuio, MpeACTaBICHHYIO B Talbnuile, Ha CTOI04YaTON
auarpaMMme, UHTEPIPETUPOBATH IPEACTABICHHBIE IAHHBIE, HCIOJIb30BaTh JIaHHBIC
IIPU pELICHUU 3a/a4.

Harusanas reomerpus

[Tonb30BaThCS TEOMETPUUECKUMHU TMOHATUSAMU: TOYKA, NpsiMasi, OTPE30K, JyY,
YT 0J1, MHOI'OYT'OJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTh mNpuUMeEpbl OOBEKTOB OKPYKAIOIIErO0 MHpa, UMEmuX GopMy
U3YYEHHBIX T€OMETPUUECKUX PUTYP.

Hcnonp30BaTh TEPMUHOJIOTHIO, TIPU HEOOXOAMMOCTH MO BHU3YaJIbHOM oOIOpE,
CBSA3aHHYIO C yrjaMu: BEpIIMHA, CTOPOHA; C MHOIOYI'OJbHUKAMU: YTOJ, BEPIIHMHA,
CTOpPOHA, TUAroHaJIb; C OKPYKHOCTBIO: PaANYC, AUAMETP, LEHTP.

N300pakaTb W3y4deHHbIE T'E€OMETpUYEcKHe (Urypbl Ha HEJIMHOBAHHOM W
KJIETYaTOM Oymare ¢ MOMOILBIO LIUPKYJIS U JIMHENKH (TI0CIIe COBMECTHOTO aHAIIN3a).

HaxonuTe JUIMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHHEM C ITOMOILBIO
JUHENKHU, CTPOUTH OTPE3KM 3aJaHHOM [JIMHBI, CTPOUTH OKPY>KHOCTb 3aJaHHOTO
paauyca.

Hcnonp30BaTh CBOMCTBA CTOPOH M YIJIOB MPAMOYTOJIbHUKA, KBaApara ISl UX
MOCTPOEHUS, BBIYUCIEHUS TUIOIIAAU U IEPUMETPA.

Boruncnate mepumerp ¥ IIIOMIAAb KBajapaTa, MNPsIMOYToOJbHUKA, QUTYD,
COCTaBJICHHBIX W3 NPSIMOYI'OJbHUKOB, B TOM 4Hcie (QUryp, H300paKEHHBIX Ha
KJIeTYaToOn Oymare.

[Tonb30BaThCs OCHOBHBIMH METPUYECKUMH EIWHHUIAMU W3MEPEHUS [JIUHBI,
TUIOLIA/IN; BBIpAXaTh OJHU €IMHULIBI BEJIMYMHBI Yyepe3 Apyrue (mpu HeoOXOAUMOCTH
C OIOPOM Ha CIPABOYHYIO UH(OPMAIIHIO).

PacnioznaBarh  mapawienenunesn, KyO, HCIOJIb30BaTh  TEPMHUHOJIOTHUIO:
BEpILIMHA, peOpo rpaHb, U3MEPEHUS; HAXOAUTh U3MEPEHU MapalieNnenumnena, Kyoa.

Boruncnates 00b€M KyOa, mapasuienenunena Mo 3aJaHHbIM U3MEpeHUsM (C
OTOPOM HAa AITOPUTM YYEOHBIX JCHCTBHUI), MONH30BATHCS CAMHUIIAMU H3MEPEHUS
00bEMa.



Pemate HecnoxHble 3a7auyd Ha HM3MEPEHUE TEOMETPUYECKUX BEIIMYMH B
MPAKTUIECKUX CUTYyausiX (TIpu HEOOXOJUMOCTH C BU3YAJIbHOU OTIOPOA).

6 KIIACC

Yucia 1 BBIYMCICHUA

OpueHTHpOBaTbCSI B TOHATHSX M ONEpPUPOBaTh Ha 0a30BOM YPOBHE
TEPMUHAMU, CBA3AHHBIMHU C PA3IMYHBIMM BUJAMH YHCET M CHOCOOAMU MX 3allucH,
MEePEXOAUTH (€CIU ITO BO3MOXKHO) OT OJTHOM (hOPMBI 3aIMCH YUCIIA K APYTOM.

CpaBHUBAaTh M YNOPSAJIOUMBATH II€JIbIE YKCIA, OOBIKHOBEHHBIE M JIECATUYHBIC
IpoOH, CpPaBHUBATh YHUCJIA OJJHOTO U PA3HBIX 3HAKOB.

BoinonssaTs apudpmerniyeckre 1eHCTBUS C HATypalbHBIMU U IIEJIBIMU YKCIIaMHU,
OOBIKHOBEHHBIMHU U JECATUYHBIMU TPOOSMHU, MOJOKUTEIbHBIMA U OTPULATEIbHBIMU
YHCIIAMH.

Brruncnarh 3Ha4€HUS YMCTIOBBIX BBIPAKEHUM, BBINOJIHATh IPUKHUIKY U OLEHKY
pe3ynbTaTa BBIYUCIICHUH; BBIMONHATH MPEOOPA30BAHMS YHUCIOBBIX BBIPAKEHHI Ha
OCHOBE CBOWCTB apu(PMETUUECKUX JIEHCTBUM.

COOTHOCUTP TOYKY Ha KOOPAWMHATHOW MNPSIMOM € COOTBETCTBYIOLIMM €U
YHCIIOM M U300pakaTh YMClia TOUKAMH Ha KOOPJIWHATHOW MPSAMO, HAXOIUTh MOJYJIb
qyyucIa.

COOTHOCUTH TOYKHM B MPSIMOYIOJIbHOM CHUCTEME KOOPJIHWHAT C KOOPIWHATAMH
3TOH TOYKH.

OKpyrisaTh Lenble 4YKciia U JeCATHYHbIE Apodu (mo oOpaslly), HaXOAWTh
MPUOTUKEHUS YHCEIL.

YuciaoBbie 1 OyKBeHHbIE BbIPAsKEHUsI

OpueHTupOBaTbCA B TMOHATHAX U ONEpUpPOBaTh Ha 0a30BOM YpOBHE
TEPMUHAMU, CBSI3aHHBIMU C 3alUChIO0 CTENEHU YMCIA, HAXOJIWUTh KBaapaT U KyO
YKCJia, BBIYMCIATH 3HAYEHUS NPOCTEHIIUX YHUCIOBBIX BBIPAKEHUM, COAEpKalIuX
CTEIEHM.

[Tonb3oBaThCsl MpHU3HAKAMH JIETUMOCTH (IIPU HEOOXOJUMOCTH C OMOpPOH Ha
QITOPUTM IPABUJIA), PACKJIAbIBATh HATYpaIbHbIE YUCIIA HA MIPOCTHIE MHOXKHUTEIH.

*Tlonb3oBaThCst MacIITAOOM™, COCTABIIATH MPOIOPLIMU U OTHOILIECHUS.

Hcnonb3oBaTh OyKBbI 1Ji1 0003HAYEHUS! YMCEN MPHU 3aMUCU MaTeMaTH4YECKUX
BBIPQXKECHUM, HAaXOAUTh 3HAUEHUS OYKBEHHBIX  BBIPAXKEHUI, OCYILECTBIASA
HE0OXOMMbI€ TMOJACTAHOBKU U NpeoOpa3oBaHusi (C OMOPOM Ha aNropuTM y4eOHBIX
JENUCTBUI).

HaxoauTpe Hen3BeCTHBI KOMIIOHEHT PAaBEHCTBA.

Pemienue TeKCTOBBIX 33124

Pemare MHOromaroBble TEKCTOBBIE 3aJaud apU(PMETHUYECKUM CIOCOOOM C
OIIOPOW Ha BOIPOCHBIN IUIAH.

Pemrars IIPOCTEMNIINE 3a7a4u, CBsI3aHHBIE c OTHOLLICHUEM,
MIPONOPLUHUOHAILHOCTBIO BEIMYMH, MTPOLIEHTAMHU; PEIIATh TPU OCHOBHBIE 3a/1a4yd Ha
IpOoOH U MPOLIEHTHI.

Pemarte 3amaun, conep)kalive 3aBUCHMOCTH, CBSA3BIBAIOLIME BEIUYMHBIL:
CKOpPOCTb, BpeMms, paccTosHue, IEHa, KOJIUYECTBO, CTOUMOCTb;



MIPOU3BOJIUTENBHOCTh, BpeMsi, 00bEMa pabOThl, HCIOJIB3Yd apUPpMETHUYECKHUE
NEUCTBHS,  OLEHKY, IPUKUAKY;  IOJIb30BaThCA  C€AMHULUAMH  U3MEPECHMS
COOTBETCTBYIOIIUX BEJINYMH.

CocTaBisaTh OyKBEHHBIE BBIPAKEHHSI IO YCIOBHIO 33Ja4d IOCJIE COBMECTHOIO
aHanu3sa.

N3Bnekars uHOpMalMIO, TPEACTABICHHYIO B TaliuIax, Ha JIMHEHHOM,
cTonOyaTol WM KPYroBOW JuarpaMMax, HHTEPIPETUPOBATH MPEACTABICHHBIC
JAHHBIE; UCIIOJIb30BaTh JAHHBIC IIPU PELICHUHU 3a]1a4.

[IpencraBnsath MHGOPMALMIO C TOMOIIBIO TAOJINILI, JIMHEWHON M CTOI0YATON
IarpaMm.

Harnasinnasi reomerpust

[IpuBoauTh mpUMEpPbl OOBEKTOB OKPYKAIOLIEr0 MHUpPA, HUMEUMX (Gopmy
U3YYCHHBIX T'€OMETPUYECKUX IUIOCKUX M MPOCTPAHCTBEHHBIX (UTYp, TPUMEPHI
PaBHBIX U CHMMETPUYHBIX UTYD.

N300pakaTh ¢ MOMOIIBIO IIUPKYJIS, TUHEHKH, TPAHCTIOPTUPA HA HEJTMHOBAHHOM
M KiIeTyaTod Oymare M3y4eHHble IUIOCKUE Te€OMETpUYECKHe (QUrypsl u
KOHUTYpaLMU, CAMMETPUYHBIE (PUTYPBHI.

Nmers mnpencraBieHue O TEOMETPUUYECKUX IOHATHUSX: PABEHCTBO (uUryp,
CUMMETPHsI, OCb CAMMETPHUH, LIEHTP CUMMETPHUHU.

HaxoauTpe BeIMYUHBI yIVIOB U3MEPEHUEM C IIOMOILBI TPAHCIIOPTUPA, CTPOUTH
yIUIbl 3aJJaHHOW BEJIMYMHBI, I10Jb30BATHCSA IIPU PELICHUM 3a7ay TPaJLyCHOU MEpOU
YIJIOB; PACIO3HABATh HAa YEPTEXKAX OCTPBIN, NPSIMOU, pa3BEPHYTHIA U TYION YTJIbI.

Bpruncnate JIMHY JIOMAaHOW, NEPUMETP MHOIOYTOJIBHUKA, IT0Jb30BaThCS
€AMHULAMHU U3MEPEHUS JUIMHBI, BBIPAKATh OJHHA €IWHUIBI U3MEPEHHUS JUIMHBI Yepes3
IpYyTHE.

Haxonute, HCIONB3ys 4EpTEKHBIE UHCTPYMEHTBI, PACCTOSIHUSA: MEXAY ABYMS
TOYKaMHM, OT TOYKHU 10 NPSAMOM, JUIMHY IIyTH HA KBAIPATHOU CETKE.

Boruncnats  miomans  (Guryp, COCTaBIEHHBIX U3 MPSIMOYTOJIbHUKOB,
UCIOJIb30BaTh pa3OMeHrEe Ha MPSMOYTOJIbHUKHM, Ha paBHbIE (UTYpHI, JOCTpauBaHUE
10 NPSMOYI'OJIBHUKA; IOJIb30BaThCS OCHOBHBIMM E€IMHMIAMU WU3MEPEHUS IUIOLIAJIH,
BBIPA)KaTh OJHU €AUMHUIBI U3MEPEHHUS IJIOAAU Yyepe3 Apyrue (mpu HeoOXOAUMOCTH
C ONOpPOIi Ha CIIPaBOYHYIO HH(OPMAILIHIO).

PacnioznaBaTh Ha MoAenax W M300paKEHUSIX NUpaMUAy, KOHYC, UUIMHID,
UCTIOJIb30BaTh TEPMUHOJIOTHIO: BEPIINHA, PeOPO, TpaHb, OCHOBAHUE, Pa3BEPTKA.

N300pakaTh Ha KiIeT4aTOl Oymare npsiMOYyrOJIbHBIN TTapajuieenune.

Bbruncnars 00bEM MpSAMOYTOIBHOrO Napajienenunena, Kyda, moib30BaThCs
OCHOBHBIMU €JIMHULIAMHM U3MEpPEHUs 00BbEMA; BhIpAXKaThb OJHHU €AWMHHULBI U3MEPEHUS
0o0BbéMa uepe3 Apyrue (¢ Ornopoi Ha CIPaBOYHYIO HH(OPMAIIHIO).

Pemrate HecnokHbIE 3aa4M HAa HAXOXKJIECHUE T€OMETPUYECKUX BEJIWYMH B
MPAKTUYECKUX CUTYaIUsIX (IPU HEOOXOUMOCTH C BU3YaJIbHOU OMOPOiA).

OEJEPAJIBHASA PABOYAS NIPOIT'PAMMA YYEBHOI'O KYPCA
«AJITEBPAY». 7-9 KIIACCBbI
Henn u3yyeHus1 y4eOHOro Kypca



Anrebpa sBJISIETCS OJHHMM U3 OMNOPHBIX KYPCOB OCHOBHOHM IIKOJIBI: OHA
oOecrieynBaeT W3y4YeHUE APYIHX JUCIUIUINH, KaK E€CTECTBEHHOHAYYHOTO, TaK M
T'YMaHUTAPHOTO IIUKJIOB, €€ OCBOEHHUE HEOOXOAUMO JUIsl MPOAOHKEHHST 00pa30BaHuUs
U B NOBCEIHEBHOM XW3HU. Pa3zBurHe y oOydaromMXCs HAay4YHBIX MPEICTABICHUH O
MIPOUCXOKIECHUU
U CYIIHOCTH aJlreOpandyecKkux aOCTpakiuii, croco0e OTpakKeHUs MaTeMaTUYECKOM
HAayKOW SIBIGHUM W MPOIECCOB B MPUPOAE U OOIIECTBE, POJIM MaTEMaTUYECKOIrO
MOJIETTUPOBAHMS B HAYYHOM MO3HAHUM U B MPAKTHKE CIOCOOCTBYET (POPMUPOBAHUIO
Hay4YHOTO MHUPOBO33PEHHUSI U KAUE€CTB MBIIUICHHS, HEOOXOAUMBIX JJIsl aJanTallid B
COBpPEMEHHOM IHM(ppoBOM obmiecTBe. M3ydeHue anreOpbl €CTECTBEHHBIM 00pa3oM
o0ecrnieurBaeT  pa3BUTUE  yMEHUS  HaOMIOJaTh,  CpaBHHUBAaTh,  HAXOJUTh
3aKOHOMEPHOCTH, TpebyeT KPUTUYHOCTH MBIIUIEHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATH CBOM JEHCTBUS W BBIBOJIBI, (POPMYIHPOBATH
yrBepxaeHus. OcBoeHHe Kypca anreOpbl 00ecreyrMBaeT pa3BUTHE JIOTUYECKOTO
MBIIIJICHUS OOYyYaIOIUXCS: OHU HCIOJB3YIOT JCNYKTUBHBIE W HWHIYKTUBHBIC
paccyxaeHusi, o0OOIIeHWe W KOHKpETH3allhio, aOCTparupoBaHWE W aHAJIOTHUIO.
OOyuenue anreOpe TmpeAmosiaracT 3HAYUTENBHBIA OO0BEM  CaMOCTOSITEIBHON
NESATENbHOCTH  OOYYaIOIIUXCS, TOATOMY CaMOCTOSITEIbHOE peIlIeHHe 3ajad
€CTECTBEHHBIM O0Opa3oM SIBJISICTCS pealu3alieid JeSITeIbHOCTHOTO MPHUHIUIA
00yJeHHUs.

B crpykType mnporpaMmbl ydueOHOTO Kypca «AJredpa» OCHOBHOM IIKOJIBI
OCHOBHOE MECTO 3aHUMAIOT COJIepKATEIbHO-METOIMYECKue JuHuu: «Yucna u
BBIUUCIICHUS»; «AJreOpandyeckue BBIPAKEHUS»; «YpaBHEHUS U HEPaBEHCTBAY;
«Dynkuum». Kaxnas u3 3Tux coaepKaTeabHO-METOANYECKUX JJUHUN Pa3BUBAETCS HA
MPOTSHKEHUU TPEX JIET M3YyUEHHUs Kypca, €CTECTBEHHBIM 00pa3oM IMeperuieTasch u
B3aMMOJICHUCTBYSI C JIPYTUMH €ro JMHUSAMU. B xo/1e u3ydeHus Kypca oOydarouiumcst
MPUXOJIUTCSL JIOTUYECKU PacCyXlaTh, HCIOIb30BATh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B cBsI3U ¢ 3TUM 11e71ec000pa3HO BKIIOYUTH B MPOrpaMMy HEKOTOPBHIE OCHOBBI
JIOTUKH, MPOHU3BIBAIOIINE BCE OCHOBHBIE Pa3fieiibl MATEMAaTHUECKOTO0 00pa3oBaHus U
CIIOCOOCTBYIOIIIME  OBJIQJIEHUIO  OOYYaIOIMIUMHCS ~ OCHOB  YHHBEPCAJIBHOIO
MaTeMaTU4ecKoro  si3bika. TakuM  oOpa3oM, MOXKHO  yTBEpXkJaTh, UTO
COZlep)KaTeNIbHOW M CTPYKTYPHOW OCOOEHHOCTBIO Kypca «Anrebpay SBISETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

Conepxxanue nuHUU «Yuclia W BBIYUCICHUS» CIYKUT OCHOBOM JJid
JaNbHENIIIEr0o M3y4yeHUsT MaTEeMaTHUKH, CIIOCOOCTBYET PAa3BUTHIO Yy OOyYarOIIHUXCA
JIOTUYECKOTO MBINLICHUs, (POPMUPOBAHUIO YMEHHUS TOJIb30BAThCS AJITOPUTMaMH, a
TaK)kKe MPUOOPETCHUIO MPAKTUIECKUX HABBIKOB, HEOOXOMUMBIX JJISI TTOBCETHEBHOM
KU3HU. Pa3BUTHE NOHATHA O YKCIIE B OCHOBHOM LIKOJIE CBA3aHO C PALIMOHAIIBHBIMU U
UppalMOHATBHBIMU YUCIaMHU, (OPMUPOBAHUEM MPEACTABICHUNA O JAEHCTBUTEIHHOM
yucie. 3aBEepIICHHE OCBOCHMSI YHCIOBOM JIMHUM OTHECEHO K CTaplieMy 3BEHY
oO1ero oopazoBaHusl.

Conepxanue AByX anreOpandecKux JUHUN — «ANTeOpandecKue BBIPAKCHUS
U «YpaBHEHUS M HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO Yy OOYHYAIOIIHMXCA
MaTeMaTUYECKOro armapara, HEOOXOAMMOro [Jisi pelIeHUs 3a/lad MaTeMaTUKH,
CMEXKHBIX MPEIMETOB U IMPAKTUKO-OPHUEHTUPOBAHHBIX 3aJa4. B OCHOBHOM MIKOJIE



y4eOHBbIN MaTepuana TPYHNIUPYETCS BOKPYT pallMOHAJIBHBIX BBhIpaKeHUU. Anredpa
JEMOHCTPUPYET 3HAUCHUE MAaTEeMaTUKH KaK SI3bIKa ISl IOCTPOCHUSI MAaTEMATUYECKUX
Mojiefiel, OMUCaHusl MPOIIECCOB M SIBIICHUU peanbHOro mupa. B 3amaunm oOyuyeHus
anreOpe BXOJAT TakXe JajdbHEHIlee pPa3BUTHE aJTOPUTMHUYECKOTO MBIILUICHHUS,
HE0OXOIMMOro, B YaCTHOCTH, JIJII OCBOEHUS Kypca HMH()OPMATHUKH, M OBJIAJICHUE
HaBBIKAMHU JIEYKTUBHBIX paccyxiaeHui. IIpeoOpa3oBaHue CHUMBOIBHBIX (HOpM
BHOCUT CBOM cHenMpUIECKUdl BKJIAJ B Pa3BUTHE BOOOPAKEHHsI, CIIOCOOHOCTEH K
MaTEMaTHYECKOMY TBOPUYECTBY.

Conepxanue (yHKIIMOHATBHO-TpAPUUECKONW JTUHUU HAIICJICHO Ha IMOJIy4YeHHE
ITKOJIbHUKAMU 3HAHUN O (QYHKIMSAX KaK BaKHEHUIIIEH MaTeMaTHYCCKOW MOJEIH IS
ONMHUCAHUsA W HUCCIEAOBaHUSA Pa3HO-OOpa3HBIX MPOIECCOB W SIBICHUM B MPUPOJAE U
obmecTBe. M3yueHne 3Toro marepuaina CIOCOOCTBYET Pa3BUTHIO Y OOYUaIOIIHMXCS
YMEHHUS MCIOJIb30BaTh PA3JIMYHbIE BBIPA3UTEIIbHBIE CPEACTBA SI3bIKA MATEMATHUKH —
CIIOBECHBIC, CHUMBOJHMYECKHE, Tpaduyeckue, BHOCHT BKJIaaA B (GOPMHpPOBAHUE
MPEACTABICHUI O POJIM MATEMATHUKHU B PA3BUTHUH LIMBUIU3AIMU U KYJIbTYPBHI.

MecTo yueOHOro Kypca B y4eOHOM IIaHe

CormacHo yuyeOHOMY MUIaHy B 7-9 Kiaccax wu3ydaercsi Y4eOHBIM Kypc
«AnreOpa», KOTOPBIA BKJIIOYAET CIEAYIOUIME OCHOBHBIE PA3JENbl COJEPKAHUS:
«Yucina ©  BBIUUCHEHUS», «ANreOpandyecKkue BBIPAKEHUS», «YPaBHEHUS U
HEPaBEHCTBa», «DyHKIUNY.

VYyeOHbIN MJIaH Ha HU3y4yeHUe anreOpbl B 7-9 kiaccax OTBOAUT HE MeHee 3
y4eOHBIX YacOB B HENETI0 B TEUCHHE KaXKAOro roja oOydeHus, BCETO 3a TPU Toja
oOyudenust — He MeHee 306 yyeOHbIX 4acoB.

COHEP)KXAHUE YUYEBEHOI'O KYPCA «AJIT'EBPA» (IIO 'OJAM OBYYEHUA)
7 KIIACC

Yuciia v BBIYMCTICHUA

JpoOu OOBIKHOBEHHBIE U JECSATHUYHBIC, MEpPexXoa OT OAHOW (HOpMBI 3amucu
apobeir k gpyroil. [loHsTHE panMOHANBHOIO 4MCIa, 3allCh, CPaBHEHHUE,
VOOPSAJOYMBAHUE  pALMOHANBHBIX  4Hucel.  ApudMernyeckue  JIEHUCTBUS  C
palMOHAIBbHBIMUA YMCiIaMu. PenieHue 3amad w3 peayibHOM INPAKTUKU HA 4acTH, Ha
TpoOHu.

CreneHb C HaTypaldbHBIM IIOKAa3aTENeM: ONpEAENIeHne, NpeoOpa3oBaHuE
BBIPa)KEHUI Ha OCHOBE ONPEIEICHHUS, 3a1IUCh OOJIBIINX YUCET.

[IpoueHTsl, 3anMCh MPOLIEHTOB B BUE APOOH U IpOOU B BUIE MPOLEHTOB. Tpu
OCHOBHBIE 3aJ1a4¥ Ha IIPOLICHTHI, PELICHNE 3a7a4 U3 PEaIbHON IIPAKTUKH.

IIpumMeHeHne NPU3HAKOB  JEIMMOCTH, PA3l0KEHUE HA  MHOXUTEIU
HaTypajabHBIX YHUCEIL.

PeanbHble  3aBuCMMOCTH, B TOM  4HciIe IpsiMas U oOparTHas
MIPOIIOPLUOHAIIBHOCTH.

AuredpanvecKkue BbIPaKeHUs!

IlepeMeHHBIE, YNCIIOBOE 3HAYEHUE BBIPAXKEHUS C NEPEeMEHHOW. [lomycTtumeie



3HaueHus nepeMeHHbIX. [IpencraBieHre 3aBUCUMOCTH MEXIY BEJIMUMHAMHU B BHJIE
dbopmyibl. Beraucnenus mo Gpopmymnam.

[IpeoOpazoBaHre OYKBEHHBIX BBIPAKCHU, TOXKIECTBEHHO PaBHbBIC BBIPAKEHMS,
NpaBWjia MpPeoOpa3oBaHMsl CYMM M NPOMU3BEIACHHM, MpaBHUia PACKPBITHS CKOOOK H
NPUBEICHUS TOJOOHBIX CIIAraeMbIX.

CBoJCTBa CTENEHU C HATYpPaJIbHBIM MIOKA3aTEJIEM.

OnHounensl 1 MHOrowieHsl. CreneHb MHOrowieHa. Cio)K€Hue, BbIYUTAHUE,
YMHOKE€HHE MHOTOWIEHOB. DOpMYyJIbl COKPAIIEHHOTO YMHOKEHHUS: KBaJ{paT CyMMBI U
KBaapar pasHocTd. Dopmyna pa3sHOCTH KBaapaToB. Pa3noxkeHue MHOrOYJIE€HOB Ha
MHOXKHUTEJIH.

YpaBHeHus

VYpaBHeHHE, KOpPEHb YypaBHEHHs, NpaBWja MpeoOpa3oBaHUs YypaBHEHHUS,
PaBHOCWIBHOCTb YPABHEHUM.

JIuneliHOE ypaBHEHME C OJHOW IIEPEMEHHOW, YHCIO KOPHEW JIMHEMHOrO
YpaBHEHMUSI, PEIICHUE JIMHEHHBIX ypaBHEeHUN. CoCTaBJIE€HUE YPaBHEHHUI MO YCIOBUIO
3aauu. PenieHre TeKCTOBBIX 3a/1a4 C MOMOILbIO YPABHEHUIA.

*JIuHeliHOe ypaBHEHHE C JBYMs IEPEMEHHBIME | ero rpaduk 2. CucreMa AByX
JUHENHBIX YpPaBHEHMM C JABYMsl IIEpEMEHHBIMU. PelleHue cucrteM ypaBHEHMM
crnoco0oM moacTaHoOBKU. [IpuMepsl perieHusl TEKCTOBBIX 3a7ad C MOMOIIBIO CUCTEM
YPaBHEHHU.

DOyHKIUH

Koopaunara Touku Ha npsmon. UucnoBble TPOMEXYTKU. PaccTosHne Mexay
JABYMS TOUKAMHU KOOPAMHATHOU MPSMOM.

[IpsimoyronpHast cucrema koopauHat, ocu OX m Oy. Abcumcca W opauHara
TOYKA Ha KOOPJAMHATHOW MIOCKOCTH. [Ipumepnl rpadukoB, 3aiaHHBIX (hopMyiamu.
Yrenue rpadMKoOB peaibHbIX 3aBUCUMOCTE.

[Monstue Gpynkun. ['paduk dbynkumu. CoiictBa GyHkimil. Jlnaelinas QyHkims,
e rpaduk. I'paduk pynxkumm y = kx + b. *I'padudueckoe pemieHrne JTHMHEHHBIX
YpaBHEHUH U CUCTEM JINHEWHBIX YPaBHEHUN™.

8 KUIIACC

Yucia 1 BBIYMCICHUSA

KBagparueiii kopenb u3 uucia. *llonstue 00 uppanvoHAIBHOM YHCIIE.
JlecsiTuuHbIe TPUOIMKEHUST UPpAIMOHAIBHBIX yucen™. CBoicTBa apuMETHUECKUX
KBa/IPAaTHBIX KOPHEW U WX MPUMEHEHHE K MPEeoOpa30BAHUIO YHCIOBBIX BBIPAKEHUN 1
BBIYHCIICHUSAM. *J[eficTBUTENbHBIC YHCTIa™.

CreneHb ¢ 1enbpIM Moka3areneM u e€ cBorcTBa. CTaHAapTHAS 3aMKUCh YUCTA.

AnredOpanyvecKkue BbIPaKeHUS

KBazpaTHbIil TpEXUIIEH; Pa3i0KEHUE KBAAPATHOTO TPEXUIJIEHA HA MHOKUTEIIH.

AnreOpandeckass JpoOb. (OCHOBHOE CBOKMCTBO anreOpamdeckoi apoOwu.
CnoxxeHue, BbIYMTaHUE, YMHOXEHHWE, JIeJIeHHE  airedpandeckux  JapoOei.
PanonanbHbie BhIpaXXEHHS U UX TPeoOpa3oBaHuUE.

2 35ech u nanee * * 0603HAYEHBI TEMBI, H3yUEHKE KOTOPHIX IPOBOAUTCS B 03HAKOMUTENLHOM IIaHe. Ilegaror
CaMOCTOSITENTFHO OTPeIe/sIeT 00bEeM H3yJaeMoro MaTepHaa.



YpaBHeHUS U HEPABEHCTBA

KBanparnoe ypaBHeHue, popmyna KOpHEH KBaIpaTHOro ypaBHeHHs. *Teopema
Buera*. Pemenue ypaBHeHUH, CBOISIIMXCS K JUHEHHBIM M KBajpaTHbIM. [IpocTeiinue
IpOoOHO-PALIMOHATIbHBIE YPABHEHUSI.

*T'padmyeckas WHTEpIPETAIUS YPABHEHUN C JIByMs MEPEMEHHBIMU U CUCTEM
JUHEHHBIX YpaBHEHM C JABYyMs TNiepeMeHHbIMU™. IlpumMepbl pemeHus CcucTeMm
HEJIMHEWHBIX YPAaBHEHUHN C IBYMsI IEPEMEHHBIMU.

Pemenue TekCcTOBBIX 3a/1a4 aareOpanyeckum CrocoOoM.

YuciioBble HEPABEHCTBA M MX CBOMCTBA. HepaBEeHCTBO C OJHOM NEpEMEHHOM.
PaBHOCWIBHOCTE HEpaBEeHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOU IEPEMEHHOM.
CucreMbl TUHENHBIX HEPABEHCTB C OJTHOM MTEPEMEHHOM.

DyHKUUHA

[Tonsitue gynkuu. O61aCTh ONpEACTIeHUsS U MHOKECTBO 3HAYCHUN (PYHKIUU.
Crioco0Obl 3aanus QyHKITHI.

I'padbux ¢ynknuu. Yrtenue cBOWCTB (GyHKIUU 1o €€ rpaduky. [Ipumeps
rpadukoB GyHKUIHNA, OTPAXKAIOLIUX PEaTbHbIE MPOLECCHI.

@DyHKIMK, ONHCHIBAIOIIME MPAMYHO M OOpaTHYH NPOINOPLHOHAIbHBIE

K
3aBUCUMOCTH, uX rpapuku. Dymkuuu y = X2, y = X3, y = v/, y =

*T'paduueckoe penieHne ypaBHEHU U CUCTEM YpaBHEHUN ™.

9 KUIIACC

Yucia v BBIYUCICHUS

PannonanbHble yucna, *MppalnvoHaIbHbIE YUCIA, KOHEUHbIE U OECKOHEUHbIE
AecATUYHbIE TPoOM. MHOXECTBO NEHUCTBUTENBHBIX UYHUCEIN; JAEWCTBUTEIbHBIE YHCIIA
Kak OECKOHEUYHbIE JIeCATUYHBIE TpoOu. B3auMHO 0/IHO3HAYHOE COOTBETCTBUE MEXKIY
MHOKECTBOM JIEMCTBUTEIBHBIX YUCEIl U KOOPJIMHATHOU MPSIMOMU.

CpaBHeHHME  JEWCTBUTENbHBIX  4MCel, apudmerndyeckue JEHCTBUS €
JNEHUCTBUTENbHBIMHA YUCTAMU ™.

Pa3meppl OOBEKTOB OKpYXKAIOLIEIO0 MHpA, JJIUTEIBHOCTH IPOILIECCOB B
OKPY’KaIOIIEM MHpE.

[TpuOnmkEéHHOe 3HAYCHHE BEIWYUHBI, TOYHOCTH MpuoOIMmxkenus. OKpyriaeHue
yucell. [Ipuknaka v oneHka pe3yiabTaToOB BEIYUCICHUN.

YpaBHeHUs U HEPAaBEHCTBA

JIunentnoe ypaBHeHue. PenieHne ypaBHEHUM, CBOJSIIUXCS K IMHEUHBIM.

KBagpaTHoe ypaBHeHue. PelieHne ypaBHEHHMI, CBOISAIIMXCSA K KBaJPATHBIM.
bukBaapatHoe ypaBHeHue. *IIpumepsl pelieHus: ypaBHEHUN TpPEThEed M YETBEPTOU
CTETEeHEN Pa3IoKEHUEM Ha MHOKUTEITN™.

Pemenue apoOHO-paliMOHAIBHBIX YPAaBHEHUM.

Pemiennie TeKCTOBBIX 3aj1a4 aIredpandeckiuM METOI0M.

VYpaBHeHue ¢ IByMs IMEpEMEHHbIMU M ero rpaduk. Pemenue cucrem IByX
JIMHEWHBIX YPaBHEHUM C JIBYMs IIEpEMEHHbIMM. PelieHue cucrem IByX ypaBHEHUH,
OJTHO U3 KOTOPBIX JIMHEHHOe, a Jpyroe — BTOpPOM creneHu. ['paduyeckas
MHTEPIIPETAlNs] CUCTEMBI YPABHEHUN C IBYMsI IIEPEMEHHBIMHU.



Perienne TeKCTOBBIX 3a/1a4 alireOpandeckuM CrocoOOM.

HucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemenne nMHEWHBIX HEPABEHCTB C OJHOW NEepeMEeHHOM. Pemienue cucrem
JUHEWHBIX HEPABEHCTB C OJHOM mnepemMeHHOM. KBaaparHele HepaBeHCTBaA.
I'paduyeckas wmHTEpHpEeTallds HEPABEHCTB M CHCTEM HEPABEHCTB C JIBYMS
MIEpPEMEHHBIMHU.

DyHKUUHA

KBanpatnunas ¢yskuus, e€ rpaduk u cpoiictBa. I[lapabGoma, KoOpauHATHI
BEpUIMHBI TapadoJibl, 0Cb CHMMETPUHU MapadoIbl.

I'paduxu GyHKIWiA: y = kx, y = kx + b, y = X2,
y = x, ¥y = %I/II/IX CBOMCTBA.

Yucii0BbIEe MOCIEA0BATEIHLHOCTH U IIPOIPECcCUm

[ToHsiTHE 4YHMCIIOBOM MOCIEAOBATENBHOCTH. 3aJaHUE IOCIIEI0BATEIbHOCTH
peKkyppeHTHOI dhopmyion u popMyIIoif N-To YjeHa.

Apudpmernueckass U reoMmerpudeckas mnporpeccuu. dopmynbl N-ro 4vieHa
apuPMETUIECKON 1 TE€OMETPUUECKON MTPOrPECCH, CYMMBI MIEPBBIX N UJICHOB.

*N300paxkeHue YJIEHOB apU(PMETUUYECKONM M TeOMETPUYECKOW MpOorpeccuit
TOYKaMU HAa KOOPAWHATHOW IUIOCKOCTH. JIMHEWHBIA W SKCHOHEHIMAIBHBIA POCT.
Cno’xHbI€ TPOLIEHTHI™.

IJIAHWUPYEMBIE ITPEIMETHBIE PE3VYJIbTATBI OCBOEHHM A
®EJIEPAJIBHON PABOYEN ITPOI'PAMMEBI KYPCA «AJITEBPA»

OcBoenue yueOHOro Kypca «Auredpa» Ha YpPOBHE OCHOBHOIO OOIIEro
o0pa3oBaHus JODKHO oOOecneuynBaTh JOCTHXKEHHUE CIEAYIOMMX MPEIMETHBIX
00pa30BaTEIbHBIX PE3YIbTATOB:

7 KIIACC

Yucia 1 BBIYMCIECHUA

BbeImonHATh, codeTras yCTHBIE W TUCHBMEHHBIE TPHEMBI, apu(METHUCCKHE
JCUCTBUS C PAlOHATILHBIMH YHCTIaAMHU.

Haxonuth 3HaueHHs YHUCIIOBBIX BBIPAKEHHM; MPUMEHATh pPa3HOOOpa3HbIE
CIIOCOOBI M TPUEMBI BBIYHCICHUS 3HAYEHWUH MPOOHBIX BBIPAKEHUH, COMEPIKAIIUX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH.

[lepexoguts OoT omHOW (opMbI 3ammcu 4Yucen K Jpyroil (mpeoOpa3oBbIBATh
JECATUYHYIO apoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JICCATUYHYIO, B YaCTHOCTH B OECKOHEUHYIO JECATHUYHYIO ApoOh). CpaBHUBATH U
YIOPSI0YNUBATH PAIMOHATBHBIC YUCIIA.

OKpyrisTh yucha.

BEITIOTHATh MPHUKUAKY W OIEHKY pe3yibTaTa BBIYMCICHUN, OIEHKY 3HAYCHHM
YHCIIOBBIX BBIPAKCHUI.

BoImonHATh EHCTBUA CO CTEMEHAMHM C HATYpaJbHBIMU TOKazaTensMu (C
OIOpPOH Ha CIIPaBOYHYIO HH(POPMAITHIO).

[TpumeHsITh IPU3HAKU JACTUMOCTH, PA3I0KEHUE HA MHOXKUTEIN HATYPATbHBIX



YUCEeN.

Pemare mnpocreiilvie NpakTUKO-OPUEHTUPOBAHHBIE 3a/ladyM, CBSI3aHHBIE C
OTHOIICHUEM  BEIUYHH, MPOMOPLIMOHATBHOCTBIO  BEJIMYMH, MIPOLIEHTaAMU;
MHTEPIIPETUPOBATh PE3YJIbTAThl PELIEHUS 33ad ¢ YYETOM OrpaHUYECHH, CBSI3aHHBIX
CO CBOICTBaMH paccMaTpUBaeMbIX OOBEKTOB.

AJiredpanyeckune BbIpaKeHUs

OpueHTUpOBAaThCST B TMOHSTUSAX U ONEpUPOBATH Ha 0a30BOM ypOBHE
anreOpanyecKkor TepMUHOJIOTUEH U CUMBOJIUKOM.

Haxonute 3HaueHusi OYKBEHHBIX BBIPAKEHUH MpPU 3aJaHHBIX 3HAYEHUSX
IIEPEMEHHBIX.

BeimonHaTh npeodpa3oBaHus LENOr0 BbIPAKEHUSI B MHOT'OUJIEH MPUBEACHUEM
MOJIOOHBIX CJIAra€MbIX, PACKPHITHEM CKOOOK.

BbINONHAT yMHOXKEHHE OJHOWIEHA HAa MHOIOWIEH W MHOTOWIEHa Ha
MHOT'OWIEH, IPUMEHATH (DOPMYJIbl KBaJIpaTa CyMMbl U KBaJpaTa pa3HOCTH (C OMOpon
Ha CIIPaBOYHYIO MH(OPMAITHUIO).

OcyllecTBIATh PA3JI0KEHUE MHOIOYIECHOB HA MHOMUTEIU C MOMOIIbIO
BBIHECEHHS 3a CKOOKHM OOILEr0 MHOXKHUTENS, TPYINIIMPOBKHU CIIAraeMbIX, TPUMEHEHHUS
(bopMyI1 COKPAIIEHHOTO YMHOKEHUS (C OMOpO Ha CIPABOUYHYIO HH(OPMAIIHIO).

[IpumensaTh npeoOpa3oBaHKsl MHOTOWICHOB ISl PEIICHUS Pa3IMYHbIX 3a7a4 U3
MaTEeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonp30BaTh CBOMCTBA CTEIIEHEHM C HATypalbHBIMU IIOKa3aTENsAMM IS
npeoOpa3oBaHus BEIPAXKEHHH (C OMOPOIl Ha CIIPaBOYHYIO HH(POPMAIIHIO).

YpaBHeHUs U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHsS C OJHOM IEPEMEHHOW, NPUMEHSAA NpaBUIIA
nepexoaa OT UCXOIHOIO YPaBHEHUS K PaBHOCWIBHOMY emy. [IpoBepsTs, ABisgercs iu
YHCIIO KOPHEM YpPaBHEHHUSI.

Wmers mpenctaBieHne O rpauueckux METOJax NpHU PEHICHUH JIMHEHHBIX
YpaBHEHUI U UX CUCTEM.

[TonOupaTe mnpHUMepbl Map YHCEN, SBISAIOMIUXCA PELICHUEM JHHEHHOro
YpaBHEHUS C ABYMsI IEPEMEHHBIMU.

Crtpouth B KOOPJIMHATHOM IIOCKOCTH rpaduK JUHEHHOTO ypaBHEHUS C ABYMs
MepPEMEHHBIMHU; MOJIb3YSICh IPAPUKOM, IPUBOJUTH PUMEPHI PELICHHS YPaBHEHHUSL.

Pemaths cucteMsl BYX JMHEWHBIX YPABHEHUH C IBYMS NEPEMEHHBIMU, B TOM
yrcie rpaduuecku (C Oropoi Ha aarOpUTM yueOHBIX TEHCTBUI).

CocTaBisTh (IOCIE COBMECTHOI'O aHajiv3a) W pellaTh JIMHEWHOE ypaBHEHUE
WIN CHUCTEMY JIMHEWHBIX YPAaBHEHUM MO YCIOBUIO 3a/aud, UHTEPIPETUPOBATH B
COOTBETCTBHH C KOHTEKCTOM 33Ja4H IMOJTYYEHHBIN pe3ysbTarT.

Koopaunarsl u rpaduku. PyHkuuun

N300paxkath HA KOOPAMHATHON MPSAMONM TOYKH, COOTBETCTBYIOIINE 3aIaHHBIM
KOOpAWHATaM, Jy4d, OTPE3KH, MHTEPBAJIbI; 3alUChIBATh YUCIOBBIE MPOMEKYTKH HA
anreOpanyecKkoMm si3bIKe.

OTrMeyaTh B KOOPJAMHATHOW IUIOCKOCTHM TOYKHM IO 33JaHHBIM KOOpPJHMHATAM;
CTpOMTH rpaduku TuHEHHBIX QyHKIMA. CTponuts rpaduk Gyukuun Yy = kx + b.

OnuceiBaTh ¢ NOMONIBI0 (QYHKIMHA WM3BECTHBIE 3aBUCHMOCTH  MEXIY
BEIMYMHAMU ([0 ITOPUTMY YYEOHBIX JEHCTBUM): CKOPOCTh, BPEMS, PAaCCTOSHUE;



1IeHa, KOJIMYECTBO, CTOUMOCTD; MPOU3BOAUTEIILHOCTh, BpeMsl, 00BEM paOOThI.
Haxonute 3HaueHne QyHKIMM MO 3HAYCHUIO €€ apryMEeHTA.
[Tonumats rpaduueckuid crocod MpeacTaBICHUS M aHaIW3a WHOOpPMAaINH;
W3BJIEKATh U UHTEPIPETUPOBATH HHPOPMAIIUIO U3 IpadUKOB pEeAIbHBIX MPOILIECCOB U
3aBHCHMOCTECH.

8 KVIACC

Yucia 1 BBIYUCICHUSA

Hcnonp30BaTh HavaJIbHBIE IPEACTABICHUS O MHOMKECTBE JEHCTBUTENBHBIX
YuCeNl JJIs CPAaBHEHMsI, OKPYIJVIEHHS] M BBIYUCIIEHHWI; M300pakaTh ACHCTBUTEIIbHBIC
Yyycia TOYKaMU Ha KOOPAUHATHOM MPSIMOM.

[TpumeHsATs TOHATHE apU(PMETHYECKOro KBAJIPATHOTO KOPHS; HAXOAUTh
KBaJIpaTHbIE KOPHHU, HCIOJB3Yys IpU HEOOXOAMMOCTH KaJIbKYJSTOp; BBINOJHATD
MpocTellue NpeoOpa3oBaHUsl BBIPAKEHUM, COAEpX AIIMX KBaApPaTHBIE KOPHH,
UCIIONb3Ysl CBOMCTBA KOPHEM.

Hcnonp30BaTh 3amucu OOJMBUIMX M MaJIbIX YHUCENT C MOMOILBIO JECATHUYHBIX
npo0eii u crenexeit uncia 10.

AnredpanvecKkue BbIpPaKeHUS

[IpyMEHATP MOHATHE CTENEHM C LEIbIM  [OKAa3aTelIeM, BBIIOJHATH
npeoOpa3oBaHusl BBIPAKEHUHN, CONEP)KALIMX CTEMNEeHHW C LETbIM ToKa3aTeleM (C
MCIOJIb30BAaHUEM CITPABOYHON UH(MOPMAIIN).

BBINOMHATG HECIIOKHBIE TOXAECTBEHHbIE NPEOOPa30BaHUsl pPalMOHAIBHBIX
BBIPOKEHUI HA OCHOBE TMPaBWJ JIEUCTBUI HAJ MHOTOUIECHAMHU M anreOpandecKUMH
IpoOsiMHU.

PacknanpiBaTh KBaIpaTHBIA TPEXWICH HA MHOKUTEIIH.

[IpumensTe npeodbpa3oBaHus BHIPAKEHHUM ISl PEIICHUST PAa3IMYHBIX 3a7a4 U3
MAaTEMATUKH, CMEXKHBIX ITPEAMETOB, U3 PEAIBHON ITPAKTUKH.

YpaBHeHUs] 1 HEPABEHCTBA

Pemaths nuHeliHble, KBaJpaTHbIE YpaBHEHMs (C MCIIOIB30BAaHUEM CIPABOYHOM
uH(pOpMalMi) U pPALMOHAJIBHBIE YpaBHEHMs, CBOJASAILIMECS K HUM, CHCTEMBI JBYX
YPaBHEHHI C IByMsI IEPEMEHHBIMH.

[IpoBOAUTE MPOCTEMIINE WCCIECAOBAHNS YPABHEHHW M CUCTEM YPAaBHEHUH, B
TOM YHCII€ C MPUMEHEHHEM TpauuecKkux npecTaBieHuil (ycTaHaBIUBaTh, UMEET JIH
ypaBHEHUE WJIM CHCTEMa YPaBHEHUW PELICHMS, €ClId UMEET, TO CKOJIbKO, W Mp.) C
OMOPOM Ha aITOPUTM YUEOHBIX JEUCTBUMH.

[TepexomuTth OT ciioBecHON GOPMYIMPOBKU 3alauu K e€ anreOpandeckoi
MOJENM C TIIOMOLIBIO COCTABJIICHUS YPABHEHHMS WJIM CHCTEMBI YpPaBHEHMH,
MHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJ]a4M IO y4EHHBIN pPE3yJIbTaT.

[IprMEHSTh CBOMCTBA YMCIIOBBIX HEPABEHCTB JJI1 CPABHEHMSI, OLICHKH; PEIIATh
JTUHEHHBIC HEPABEHCTBA C OJHOW MEPEMEHHON M MX CHUCTEMBI; JaBaTh Tpaduueckyro
WJUTFOCTPALIMIO MHOKECTBA PELICHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DyHKIUU

OnepupoBarb Ha 0a30BOM ypoBHE (YHKIMOHAJIbHBIE MOHATHS U SA3BIK
(TepMUHBI, CUMBOJIMYECKHE OOO3HAYEHUS); OMPENEIATh 3HaueHHWE (DYHKIMH IO



3HAYEHUIO apPryMEeHTa; ONpeieaTh CBOMCTBA (PyHKIMH 10 €& rpaduKy.
CtpouTh rpaduKy 3eMEHTapHBIX QYHKLIMH Buaa , Y = X2, ¥ = X3,y =+/x ,

K . . .
y= —; ONHMChIBATH CBOWCTBA YMCJIOBOM byskuuu no e€ rpaduky (mpu

HEO0OXOIMMOCTH C HATIPABJISIFOIICH TTOMOIIIBIO).

9 KUIIACC

Yucia 1 BBIYMCICHUA

CpaBHUBATh U YIOPSAOUYNBATh PAllMOHAJIBLHBIE U UPPALlMOHATIbHBIE YUCIA.

Boinonssats apudmernueckue IeMCTBHS ¢ PallMOHATIBHBIMU YMCIaMU, COYeTast
YCTHbIE M MHCHbMEHHBIE MPUEMBI, BBIMIOJHATH BBIYUCIEHUS C UPPALUOHAIbHBIMU
YUCIIaAMHU.

HaxonuTe 3HaueHus cTENeHeN C HEIbIMU IT0KA3aTeNsIMU U KOPHEN; BBIYNACIATD
3HAYEHUS] YUCIOBBIX BBIPAKECHHUIA.

OKpyrnsaTe JEUCTBUTENIBHBIE YHCIIA, BBIIOJHATH NPUKHUIKY pe3yJibTara
BBIYHCIICHUH, OLICHKY YMCJIOBBIX BBIPAKECHUMU.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHeliHbIEe U KBaJpaTHbIC YpaBHEHUS, YPABHEHUS, CBOSIINECS K HUM,
npocTeiime ApoOHO-pallMOHAILHBIE YPABHEHHUSL.

Pemare mpoctedimme CcHCTEMBI JBYX JIMHEHWHBIX YPAaBHEHHM C JIBYMs
MEPEMEHHBIMU M CHUCTEMbI JIByX YPaBHEHHI, B KOTOPBIX OJIHO YpaBHEHHE HE
ABJISIETCS IMHEUHBIM (110 BU3YaJIbHOM OTOpE).

PemaTtep mnpocTeimme TEKCTOBBIE 3alauyd alreOpanyeckuM CIoco0OM C
MIOMOIIBIO COCTABJICHHSI YPaBHEHUS WJIM CHCTEMBI [BYX YPAaBHEHUH C JBYMs
IIEPEMEHHBIMU.

[IpoBOIUTH MPOCTEUIINE HUCCIEAOBAHUS YPABHEHUM M CUCTEM YpPAaBHEHUH, B
TOM 4YHCII€ C IPUMEHEHHEM T'pauueckux npeacTaBieHuil (ycTaHaBIuBaTh, UMEET JIU
YpaBHEHUE WIHA CUCTEMA YPABHEHUM PEILLIECHUS, €CIIU UMEET, TO CKOJIBKO, U TIp.).

Pemarte nuHelHbIE HEpPAaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300paxaTh
pelIeHne HEPAaBEHCTB HA YHCIOBOM NPSIMOM, 3alMCHIBATh PEUIEHHWE C MOMOLIBIO
CHUMBOIJIOB.

Pemate cucTeMbl IMHEWMHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIFOYAIOIIHE
KBaJJpaTHOE HEPABEHCTBO; N300pakaTh PELICHUE CUCTEMbl HEPABEHCTB HA YHCIOBOM
MIPSIMOM, 3aIMCHIBATh PEUIEHUE C IOMOIIBI0 CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPU PELIEHUH PA3JIMYHBIX 3a]1a4.

DyHKUUHA

Pacnio3naBaTh (QyHKIMM M3y4eHHBIX BHUAOB. lloka3piBaTh CXxeMaTHYECKU
pacroioXeHNe Ha KOOPJIWHATHOW IIOCKOCTH TpadukoB (yHKIud BHma: Y = KX,

k y
y=kx+b ,y=a +bx+c,y=x%y =+x,y= ~ B 3aBHCHMOCTH OT 3HaYeHMH

K02()PUIIMEHTOB; OMMCHIBATh CBOMCTBA (PYHKITHH.

Crpoutrb M M300pa)kaTh CXEMaTUYECKH T'paQUKM KBAJPATUUHBIX (PYHKIUH,
OIKCHIBATh CBOMCTBA KBAJIPATHUHBIX (DYHKIIHMH 10 UX TpaduKam.

Pacrio3naBaTe kBajpaTHuHyIO (QyHKIHUIO TI0 QopMyse, TPUBOAUTH MPUMEPHI
KBaJIpaTHUHBIX QYHKINI U3 peanbHOMN KU3HH, (PU3UKHU, TEOMETPHUH.



YucJi0BbIE MOC/I€10BATEIHLHOCTH U IPOrPecCcUn

PacnioznaBaTh apumMeTruecKkyro U TeOMETPUIECKYIO TIPOTPECCHH TIPH PA3HBIX
crocobax 3aJaHusl.

BrInmonHATh  BBIUMCIEHHS C  HUCHOJb30BaHWeM (GopMyl N-ro  4jeHa
apuPMETUIECKON U TEOMETPUYECKON MpPOTrpeccuid, CyMMbI TEpPBBIX N WiIeHOB (C
OIOPOH Ha CIIPaBOYHYIO UH(POPMAITHIO).

Pemiate 3amauu, CBA3aHHBIE C YKMCIOBBIMHU IOCJIEAOBATEILHOCTAMHU, B TOM
quclie 33/1a4d U3 PEAIbHOM KU3HU (C MCIOJb30BAHUEM KAJIbKYJISTOPA, HUPPOBBIX
TEXHOJIOTHI1).

OEJNEPAJIBHASA PABOYAS ITPOTPAMMA YUYEBHOI'O KYPCA
«'EOMETPUS». 7-9 KJIACCBI
Henu n3yyenust yueOHOro Kypca

O6mwme uenu wu3ydeHust ydeOHoro kypca «l'eomerpusi» mnpeacTaBieHbl B
ITOOIT OOO. Onu 3akar0yYarOTCs, MPEXKAE BCETO B TOM, YTO Ha YpPOKaxX I€OMETPHUHU
OOy4YarIIuiicss y4uTCd TMPOBOAUTH JOKA3aTEIbHBIE PACCYXKICHUS, CTPOUTH
JIOTUYECKHE YMO3AKJIIOUYEHHS, JOKa3blBaThb HMCTHUHHBIE YTBEPXKACHUS U CTPOUTH
KOHTPIIPUMEPHI K JIOKHBIM, IIPOBOJIUTH PACCYKIEHUSI «OT MPOTHUBHOIOY», OTJIMYATh
CBOMCTBa OT MpPHU3HAKOB, (hOpMyIUpoBaTh OOpaTHBIE YTBEpkKIAeHUA. B oOyueHuun
YMEHHUIO pacCyXIaTb COCTOMT Ba)XHOE BOCIHUTATEIBHOE 3HAYECHHE H3YyYEHUS
T€OMETPHH, IPUCYIIIEE UMEHHO OTE€UYECTBEHHON MAaTEMATUYECKON LIKOJIE.

Bropoil 1nenp0 wW3ydeHHs TEOMETPHUM SIBIISIETCA MCIIOJIb30BaHUE €€ Kak
WHCTPYMEHTa IIPU PELICHUWM KaK MaTeMaTH4YEeCKUX, TaK M IPaKTUYECKHX 3aj]ad,
BCTPEUAIOIIMXCS B peajbHOM  KU3HU. ODTOMY  COOTBETCTBYET  BTOpasd,
BBIYMCIINTEIbHAS JIMHUA B M3YYEHHH T€OMETPUM B MIKoyie. /(s 3Toro ydmremnro
PEKOMEHyeTCs noxouparh 3a/1ayu PAKTUYECKOT O Xxapakrepa IS
paccMaTpUBAEMBbIX TEM, YUYHTh OOYYalOLIUMXCS CTPOUTh MATEMATHYECKUE MOEIH
peanbHbIX O KU3HEHHBIX CHUTYyalMi, MPOBOAUTh BBIYUCIEHUA M  OLICHUBATh
aJIeKBaTHOCTh TIOJy4Y€HHOro pe3yinbTata. KpailHe BaxkHO NOMYEPKUBATH CBSI3U
Ir€OMETPUU C JPYrUMHU HOpEeIMETaMH, MOTHUBHPOBATh MCIOJB30BATH ONpPENEICHUS
reOMETPUYECKUX (PUTYp U TOHITUH, IEMOHCTPUPOBATH MPUMEHEHHE MOTYYEHHBIX
yMEHHH B (U3MKE U TEXHUKE. DTH CBSI3U Haubosee IpKo BUAHBI B TeMax «BeKTopbiy,
«Tpuronomerpuueckne CoOOTHOWIEHUs», «Merong koopauHat» U «Teopema
[Tudaropar.

MecTo yueOHOro Kypca B yueOHOM ILIaHe

CornacHo ywyeOHOMY IuUlaHy B 7-9 Kiaccax wu3ydaercss Y4YeOHbI Kypc
«["eoMeTpus», KOTOPHIA BKIIIOYAET CIIEAYIOIIUE OCHOBHBIE Pa3felibl COACPKAHMS:
«eomerpuueckue ¢urypsl U HX CcBOiicTBa», «/3MepeHHE TIeOMEeTPUYECKHX
BEIMUMHY», a Takxke «JleKapTOBbl -KOOPAMHATHI HA IIOCKOCTH», «BeKTOpbI»,
«JIBmxenus mnockoctu» u «lIpeodpazoBanus mogo0us».

VY4eOHbIi TIIaH MpeaycMaTpUBaeT M3ydeHUE TeOMETpHH Ha 0a30BOM YpOBHE,
UCXOAs U3 He MeHee 68 yueOHBIX YacOoB B y4ye€OHOM ToJly, BCEro 3a TpuU roja



oOydenusi — He MeHee 204 Jacos.

COJIEPYKAHUE YUEBHOI'O KYPCA «'EOMETPUSI» (II0 FOJAM
OBYUEHUS)

7 KIIACC

Hauanpnsle nmonaTus reomerpun. Touka, npsimasi, OTPE30K, Jdyd. YTos. Buabl
yrioB. BeprukambHble W CMexHblEe yrubl. buccektpuca yrna. Jlomanas,
MHOTOYTroJIbHUK. [[apajisienbHOCTh 1 MEPIIEHAUKYIISIPHOCTD NPSIMBIX.

*Cummerpuunble  (urypsl. OCHOBHBIE CBOMCTBA OCEBOH CHMMETpHU™,
IIpumepsl CUMMETPUHU B OKPYXKAFOIIEM MUPE.

*OCHOBHBIE ITOCTPOEHUS C TOMOLIBIO LIUPKYJIS U JIMHEUKU™.

TpeyronpHUK. Bricora, MeIraHa, OuccekTpuca, 150:¢ CBOICTBA.
PaBHOOEApEHHBIN U paBHOCTOPOHHUN TPEYroJIbHUKU. HepaBeHCTBO TpeyroinbHUKA.

CBolicTBa M MPU3HAKU PAaBHOOEIPEHHOr0 TpeyrojibHUKa. [Ipu3Haku paBeHcTBa
TPEYrOJIbHUKOB.

CBOICTBa U NMPU3HAKHU MAPAUICIBHBIX MPsAMBIX. CyMMa YIJIOB TPEYrOJIbHHUKA.
Buemrnue yriel TpeyrojbHUKA.

[IpsmoyronpHblld  TpeyroibHUK. (CBOWCTBO MENHMAaHBl MPSAMOYTOJIBHOIO
TPEyrojabHUKA, NPOBEAEHHON K TWNOTEHY3€e. [Ipu3Haku paBeHCTBa MPAMOYIOJIBHBIX
TPEYroiabHUKOB. [IpsAMOYTONIBHBIN TPEYTOIBHUK C yrioMm B 30°.

HepaBeHncTBa B reomerpuu: *HEpaBEHCTBO TPEYrOJbHHKA™, HEPAaBEHCTBO O
JUIMHE JIOMaHOW, Teopema o OomplIeM yriie W OOJbllIeld CTOPOHE TPEYroJbHUKA.
[leprieHIUKYIISIp U HAKJIOHHAS.

*T'eomeTpuueckoe MeCTO ToueK.™ buccekTpuca yria ©  CEpeIUHHBIN
MEPIIEHAUKYJISP K OTPE3KY KaK F€OMETPUYECKUE MECTA TOYEK.

OKpyXHOCTP MW Kpyr, XOpAa H JAuaMeTp, HX CBOMCTBAa. B3anmuoe
paCIIONIO)KEHUE OKPYKHOCTH U IpsAMou. KacarenpHas M cekylias K OKPYKHOCTH.
OKpyXHOCTh, BIHCAaHHas B yrojl. BnucaHHas u oOnuMcaHHas OKPYKHOCTH
TpPEyroJbHUKA.

8 KUIIACC

YersipéxyronsHuku. Ilapamnenorpamm, ero npusHakd M cBoucTBa. YacTHbie
Cllydau TMapajuieorpaMMoB (MIPSIMOYTOJIbHUK, pOMO, KBajapaT), WX MPU3HAKH U
cBoiictBa. Tpameuusi, paBHOOOKas Tpamneuus, €€ CBOicTBA M  IPU3HAKHU.
IIpssmMoyrosbHas Tpanenus.

*Meron ynBoeHus MmenuaHsl. LleHTpanbHas cuMMeTpusl.

Teopema @aneca u TeopemMa 0 TPONOPLMOHATBHBIX OTpe3Kax. CpeaHre TMHUN
TPEYroJIbHUKA U Tparenuu. L{eHTp Macc TpeyronbHuKa.

[Tonobue TpeyroabHUKOB, Ko3(QduuueHt nonodbus. IlpuzHaku mnogoOus
TpeyroinbHUKOB™. [IprMeHenne noqo0us npu peleHny NpakTHYECKUX 3a1au.

CpoiicTBa miom@aae reoMerpuueckux ¢uryp. Dopmynisl A IUIOMIATU

% 3neck u nanee * * 0603HAYEHBI TEMBI, H3yUEHKE KOTOPHIX IPOBOAUTCS B 03HAKOMUTENLHOM IIaHe. Ilenaror
CaMOCTOSITENTFHO OTPeIe/sIeT 00bEM H3ydaeMoro MaTepHaa.



TpEyrojbHUKa, Napajienorpamma, pomba u Tpaneuuu. OTHOILIEHUE IUIOLAAeH
MoI00HBIX GUTyp.

Briuncnenue momaneil TpeyroabHUKOB M MHOTOYTOJIBHUKOB Ha KIIETYATON
Oymare.

Teopema Iludaropa. Ilpumenenme Tteopembr Iludaropa mnpu pemeHun
MPAKTUYECKUX 3a7a4.

CuHyC, KOCHHYC, TaHT'€HC OCTpPOro yrjia MOpsIMOYTOJIBHOTO TPEYroJbHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpUroHoMmerpuyeckue (PyHKIMHU YTIIOB
B 30°, 45° u 60°.

BrnincanHble ¥ LIEHTpaIbHBIE YIUIBL, YTOJ MEXAY KacaTeIbHOM U XOPAOH. YTIIbI
MEXIY XOpJaMHd W CEKyUIMMHU. BNuCaHHbIE W ONMCAHHBIE YETHIPEXYTOJIBHUKHU.
B3aumHoe pacnonoxkeHue AByX OKpyxkHocTed. Kacanue oxpyxkHocteil. OOiiue
KacaTeJIbHbIE K JIBYM OKPYKHOCTSIM.

9 KUIIACC

Cunyc, kocuHyc, TaHreic yraoB ot 0° mo 180°.  OcHoBHOE
TPUTOHOMETPHUUYECKOE TOXK1ECTBO. DOPMYJIIbI IPUBEICHHUS.

Pemenne tpeyronsHukoB. Teopema KOCUHYCOB U TeOpeMa CUHYCOB. PemieHne
MPAKTUYECKUX 33]1a4 C UCTOIb30BAHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CUHYCOB.

*TIpeoOpa3zoBanue noaodus. [logob6me cOOTBETCTBEHHBIX JIEMEHTOB.

Teopema o0 npoU3BEEHUH OTPE3KOB XOP, TEOPEMBI O IPOU3BEICHUHN OTPE3KOB
CEKYIIHX, TEOpEMa O KBajJipaTe KacaTelbHOU™.

Bekrop, nnmHa  (MOAyNb)  BEKTOpa,  COHAIpaBICHHBIE  BEKTOPHI,
MIPOTHUBOIIOJIOAKHO HAMpPaBIIEHHbIE BEKTOPHI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOpPOB, OIEpallMd HAJ  BeKTopaMu. PasioxeHue Bekropa 10 JIBYM
HEKOJUIMHEeapHbIM BekTopaMm. Koopauuatel Bektopa. CkansipHOE MNPOU3BEACHUE
BEKTOPOB, NPUMEHEHUE JIJI1 HAXOXKAEHUS JJIUH U YTJIO0B.

JlekapTOBbI KOOPJIMHATHI HA IUIOCKOCTH. *YpaBHEHHUS MPAMOU™ U OKPYKHOCTH
B KOOpAMHATaX, NEPEeCceYeHUEe OKPYKHOCTEW M MpsAMbIX. MeToJ KOOpAMHAT U €ro
IPUMEHEHUE.

[IpaBunbHBIE MHOTOYTONBHUKH. J[JIMHA OKpYXHOCTH. ['pagycHas u paauaHHas
Mepa yIJia, BBIUMCIEHUE [JMH AyTI OKpyxXHocted. llnmomaas kpyra, cekropa,
CErMeHTa.

*JIB>KEHHSI TJIOCKOCTM M BHYTPEHHHE CHUMMETpUM (uryp (dJIeMeHTapHbIe
npeactasnenus). [Tapannensueiit nepenoc. [loBopot™.

IINTAHUPYEMBIE IIPEJMETHBIE PE3YJIbTATBI OCBOEHN A
®EJIEPAJIBHON PABOYEN ITPOI'PAMMBI KYPCA (' EOMETPHS» (TIO
I'OJAM OBYYEHU )

OcBoenue yueOHOro kypca «l'eomerpus» Ha YpPOBHE OCHOBHOIO OOIIEro
0o0pa3oBaHMs JIOJDKHO 0OecreyuBaTh JOCTHXKEHHUE CIEIYIOMMX IPEeIMETHBIX
00pa3oBaTEIbHBIX PE3YJIHTATOB:



7 KIIACC

PacmoznaBaTh n3ydeHHBIE TeOMETpHUECKIE QUTYPHI, ONPEACIIATh UX B3aUMHOE
pacrnojiokeHue, u300paxaTb TeOMETpUYecKrue (PUTypbl; BBIIONHITH YEPTEHKHU IO
YCIOBHIO 3a/aud. M3MepsATh JMHEWHBIE W YIJIOBbIC BEIWYMHBL. Pemars 3agaum Ha
BBIYMCJIEHUE JUIMH OTPE3KOB U BEJIMYUH YTJIOB.

Henate TpyOyrO OLIEHKY JMHEWHBIX U YIVIOBBIX BEJIWYUH MPEIMETOB B
peaIbHON J>KW3HHW, DPAa3MEpPOB TPUPOIHBIX OO0BEKTOB. Pa3nmuarh pasmepbl ATUX
O00BEKTOB IO MOPSIKY BETUUHUHBI.

CtpouTh uYepTeXM K TEeOMETpUYECKMM 3ajadyamM (C  HUCIOJIb30BAaHUEM
CMBICIIOBO OIOPBI: HABOASIIINE BOMPOCHI U/WIIW aIrOPUTMa YUEOHBIX TEUCTBUI).

[Tonp30BaThCsi MpPU3HAKAMH PABEHCTBA TPEYTOJbHUKOB, HCIIOJIb30BATh
MPU3HAKHU ¥ CBOMCTBA paBHOOEAPEHHBIX TPEYTOJIbHUKOB TP PEIICHUH 3a]1a4.

[IpoBOIUTH AOKA3aTEIbCTBA HECIOKHBIX T€OMETPUUECKUX TEOPEM.

[Tonp30BaThCsi NpPU3HAKAMH PABEHCTBA MPSAMOYTOJbHBIX TPEYTrOJIbHUKOB,
CBOMCTBOM MEAMAaHbI, TPOBEAEHHON K TMIIOTEHY3€ NPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B
pelIeHnd TeOMETPUYECKUX 3ajiad (C HCIMOJIb30BAaHUEM 3PUTEIBHON HarIsTHOCTH
1/Unu BepOaJIbHON OIOPHI).

Ornpenensite MapamiedbHOCTh NPSIMBIX C TIOMOIIBIO YTIIOB, KOTOpPhIE 00pa3yer
C HUMH cekymas. OnpenensiTe MapayielbHOCTh MPSIMBIX C MOMOIIBIO PaBEHCTBA
PacCTOSIHUNA OT TOYEK OJHOM IPSAMOU 10 TOYEK APYroM MPSMOM.

Pemate 3a1aun Ha KileTyaTol Oymare.

[TpoBOIUTH BHIYUCIICHUS U HAXOAUTh YHCIOBbIC M OYKBEHHBIC 3HAYCHHUSI YTIIOB
B TE€OMETPUUYECKUX 3a/layaX C MCIOJIb30BAHUEM CYMMBbI YTJIOB TPEYrOJIbHUKOB U
MHOT'OYT'OJIbHUKOB, CBOMCTB yIJIOB, OOpa30BaHHBIX MpPU TEPECEYECHUU JIBYX
MapajuieNIbHbIX MNPSIMBIX CEKyllel. Pemare mpakTUueckue 3aJadyd Ha HaXOXKJCHUE
YTJIOB.

HNmeTtp npeacraBieHue 0 NOHATHE T€OMETPUYECKOTO MECTA TOYEK.

@opMyaupoOBaTh ONPEACIEHUS OKPYXKHOCTH W Kpyra, XOplbl W JUaMeTpa
OKPYKHOCTH, IOJIb30BATHCS MX CBOMCTBAMH. Y ME€Th MNPUMEHSTH 3TU CBOMCTBA IIPU
peLIeHUH 3a1a4.

OpHeHTHUPOBATHCA B MOHATHUSAX: OMMCAHHAS OKOJIO TPEYrOJIbHUKA OKPYKHOCTb,
IIEHTP OMKCAHHOW OKpY>KHOCTH. OmnepupoBaTh Ha 0a30BOM ypOBHE (pakTamMu O TOM,
YTO OMCCEKTPHUCHI YIJIOB TPEYTroJbHUKA MEPECEKAIOTCsl B OHOM TOUYKE, U O TOM, UTO
CEpEAVHHBIE MEPIEHAUKYJISAPbI K CTOPOHAM TPEYIrOJIbHUKA MEPECEKAIOTCA B OJHOU
TOYKE.

OpueHTUpOBaThCS B TIOHATUSAX UM ONEPUPOBATh Ha 0a30BOM YPOBHE:
KacarelibHass K OKPYXKHOCTH, TE€OpEeMa O NEPIECHAMKYISAPHOCTH KacaTelIbHOM U
paauyca, IpOBEAEHHOTO K TOYKE KACAHMUS.

HNmerp mpencraBiieHME O NPOCTEMIINX TE€OMETPUUYECKUX HEPABEHCTBAX, MX
MPAKTUYECKOM CMBICJIE.

[IpoBOINTE OCHOBHBIE T€OMETPUUECKUE MOCTPOEHUS C TMOMONIBIO LUPKYJIS U
JINHEWKH.



8 KUIACC

PacniosHaBaTh OCHOBHBIE BHJBl  YETHIPEXYTOJIBHUKOB, WX  JJIEMEHTHI,
MIOJIb30BATHCS UX CBOMCTBAMU IIPU PEIIEHUU TEOMETPUUECKUX 3a/1a4.

OpueHTUpPOBATHCSl B MOHSTUU — TOUKU MEPECEUCHUs] MEIUaH TPEYroibHUKA
(meHTpa mMacc) B pelieHuy 3a1a4.

Bnaners moHsTHEM CpEeIHEN JTMHUU TPEYroJIbHUKA U Tpaneluu, IPUMEHSITh UX
CBOWCTBA IIPU PELICHUU NMPOCTEUIINX N'€OMETPUUECKHUX 3aaad. VIMeTp npeacraBieHue
o teopeme Dasieca U TeopemMe O MPONOPIUOHANBHBIX OTPE3KaX, MPUMEHSITh UX IJIS
pelIeHus MPaKTUUECKUX 3a1a4 (C OMOpOoil Ha 3pUTETBLHYIO HATJISTHOCTD ).

[IpumeHsT, MPU3HAKK TOAO0OUS TPEYrOJbHUKOB B PEIICHUU HECIOXKHBIX
Tr€OMETPUYECKUX 3a/1a4.

[Tonb3oBaThest Teopemoirt [ludaropa st pemieHUs TEOMETPUUECKUX U
MPaKTUYECKUX 3a/1ad.

Brmanerp noHATHMAMHM CHHYCa, KOCHMHYyCa MW TaHIE€HCA OCTPOro yrjia
MPSIMOYTOJILHOTO TpeyroyiibHUKa. [1oap30BaThCAd ITUMU TOHSATUSAMM JJI PELICHUS
MPaKTUYECKUX 3a7a4 (TP HEOOXOIUMOCTH C OMOPOW Ha aJrOpUTM MpPaBUIIa).

Boraucnsate  (paznuyHbiMH - crioco0amMu) (C OMOpOM  Ha  CIIPABOYHYIO
uH(pOpMAIUIO) IUJIOMIAb TPEYroJdbHUKA M IUIOMAAM MHOTOYTOJBHBIX (QUryp
(monB3ysICh, TAE HEOOXOAUMO, KATbKYyIATOpOM). [IpruMeHATh NOTyYeHHbIE YMEHUS B
MPAKTUYECKUX 33/1a4ax.

Brnanerp MNOHATHUSMHM BIHCAHHOTO M IIEHTPAJIBHOTO yIJIa, KCIOJIb30BATh
TEOPEMBI O BIMCAHHBIX YIJIaX, yriax MEXIy XopAaMu (CEeKYIIUMH) U yIiie MEXIy
KacaTeJIbHON M XOPA0U MPU PEIISHUH MPOCTEUIINX TEOMETPUUECKUX 3a/1au.

Brnanerp moOHSATHEM ONUCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHATH CBOMCTBA
OMMCAHHOI'0 YEThIPEXYTOJIbHUKA MPU PEUIEHUN MPOCTEUIINX 3a/1a4.

[IpuMeHsITh TONydYEHHbIC 3HAHUS HAa TMPAKTUKE — CTPOUTh MaTeMaTUYECKHUE
MOZENH IS 33/1a4 PEAIbHOM KU3HU U NIPOBOJUTH COOTBETCTBYIOIIUE BHIYUCIEHUS C
NpUMEHEHUEM T0J00UsST U TPUTOHOMETPUH (TONB3YysACh, TJiI€ HEOOXOAUMO,
KAJIBKYJISITOPOM).

9 KUIIACC

3HaTh TPUTOHOMETPUYECKHE (YHKIIMH OCTPHIX VIJIOB, HAXOAUTh C WX
MOMOIIBIO  PA3JIMYHBIE JJIEMEHTHl MPSMOYTOJIBHOTO TPEYroibHUKA («pelieHne
MPSMOYTOJIHBIX TPEYTOJLHUKOBY). HaxomuTh (¢ TOMOIIBIO KaIbKYISITOPA) JUTHHBI U
YTIIBI 17151 HETAOJIMYHBIX 3HAYCHUN.

[Tonb3oBaThCcst opMyNamMHu MPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKJIECTBOM JUISS HAXOXICHUS COOTHONMICHHA MEXAY TPUTOHOMETPUUCCKUMH
BEJIMYMHAMM (C OIOPOM Ha CIIPaBOYHYIO HH(POPMAIIHIO).

Vcronb30BaTh TEOPEMBI CHHYCOB M KOCHUHYCOB JJISl HAXOXKJICHUS Pa3TMYHBIX
AJIEMEHTOB TPEYroNIbHUKA («pEUIeHue TPEYrOJbHUKOBY»), MPUMEHSATh WX TIPH
PEIIeHUH MPOCTEHIINX T€OMETPUUECKUX 3a]1aY.

Bnanets moHsTHSAMEU TpeoOpa3oBaHMs MOA00MS, COOTBETCTBEHHBIX JIEMEHTOB
nono6HbIx ¢uryp. Ilomb3oBaThCcsi CBOMCTBAMU TOM0OUS TIPOU3BOJBHBIX (QUTYD,



YMEThb BBIYUCIATH JJIMHBI M HAXOAWTh YIUIBI y MOAOOHBIX (Uryp (MO aJIropuTMy
y4eOHbIX neiicTBuil). [IpuMeHsTh CBOWCTBAa MOAO0MS B MPAKTUYECKHUX 3ajJadax.
YMeTh NpUBOAUTE IPUMEPHI TOT0OHBIX (PUTYp B OKPYKAIOIIEM MHUPE.

[Tonb3oBaThCs TeOpeMaMHu (IO BU3YyalbHOW OMOPE) O MPOU3BEAECHUU OTPE3KOB
XOpA, O MPOU3BEIAECHUN OTPE3KOB CEKYILHNX, O KBaJIpaTe KacaTeIbHOM.

[Tonb30BaThCsl BEKTOpaMM, MOHUMATh UX T€OMETPUUECKUH U (PU3NYECKU
CMBIC]I, NPHUMEHATh HX B PEUHICHUH TEOMETPUYECKHX U (PU3NYECKHX 3a]ad.
IIpuMeHATh CKAIIPHOE MPOU3BEIECHUE BEKTOPOB JUIsl HAX0XKICHHS JIJIMH U YIJIOB.

[Tonb30BaThCS METONOM KOOPJIMHAT HA IUNIOCKOCTH, IPUMEHATH €r0 B PEIICHUH
F€OMETPUYECKUX U IIPAKTUUECKUX 3a/1a4.

Bragerp NOHATUAMM MPAaBWIBHOTO MHOTOYTOJbHUKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI JYTH OKPYKHOCTH M PaJWaHHOM MeEphl YIVIA, YMETh BBIYMCIATH IUIOLIAIb
Kpyra M ero uacreil (c omopoil Ha chnpaBouHyr HHpopmanuio). IlpumensTs
IIOJIyYEHHBIE YMEHHUSI B IIPAKTUYECKUX 3a/1a49aX.

Haxoguts ocu (Miau LIEHTPBI) CUMMETpUM (UTYP, HPUMEHSATH JBHXKEHUS
IJIOCKOCTH B MPOCTEUIIUX CIydasiX.

[IprMeHATh IONy4YEHHBIE 3HaHUSA HAa NPAKTUKE — CTPOUTH MATEMATHYECKUE
MOJIENU IS 33]1a4 peajlbHOU KU3HHU U IPOBOAUTH COOTBETCTBYIOLINE BBIUYMCIICHUS C
NPUMEHEHUEM TIOJ00MS M TPUTOHOMETPUYECKMX (PYHKIUU (MMONB3YSACh, TJE
HE00XO0IUMO, KAJIbKYJISITOPOM ).

OENEPAJIBHASA PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» 7-9 KJIACCbI

Hesn u3yyeHus yueOHOro Kypca

B coBpemeHHOM 1M(POBOM MHUpE BEPOSTHOCTh U CTATUCTHKA MPHOOPETAIOT
BCE OOJBITYIO 3HAYMMOCTH, KaK C TOYKH 3PCHUS MPAKTUUYCCKUX MPUIOKCHUN, TaK H
uX poiu B 0OpazoBaHuU. Kakaplii yenoBEK MOCTOSHHO MPUHUMAET PEIICHUs] Ha
OCHOBE MMEIOIIUXCS y HEr0 JAaHHBIX. A ii 00OCHOBAaHHOTO TPUHSATHS PEIICHUS B
YCIIOBHSIX HEIOCTaTKa WU M30bITKA HHPOPMAIIUKA HEOOXOIUMO B TOM YHCIIE XOPOIIIO
chOpMUPOBAHHOE BEPOSTHOCTHOE M CTATUCTHUYECKOE MbINUICHHE. IMEHHO TOATOMY
OCTpPO BCTaja HEOOXOAUMOCTh C(POpPMHpPOBATH Yy OOYYAIOIIUXCS, B TOM YHUCIE
oOyuaromuxca ¢ 3P, GyHKIMOHATBHYIO T'PaMOTHOCTH, BKIIIOUAIONIYI0 B ceOsl B
KayecTBE HEOTHEMJIEMON COCTABISIONIEH YMEHHE BOCIPUHHMATH M KPUTHUECKU
aHATM3UPOBATh MH(GOPMAIINIO, TPEACTABICHHYIO B Pa3IUYHBIX (opMax, MOHUMATh
BEPOSITHOCTHBIM XapakTep MHOTHUX pEaTbHBIX TPOIECCOB M  3aBHCUMOCTEM,
MPOU3BOJUTH TMPOCTEHIINE BEPOSTHOCTHBIE PACUYETHI. 3HAKOMCTBO C OCHOBHBIMU
npUHIOKIAMU cOopa, aHau3a U MPEACTABICHUS TaHHBIX M3 Pa3IUYHBIX chep KU3HU
o0lIIecTBa U TOCyAapCTBa MPUOOIIAET O0yJarOIUXCs K O0IIECTBEHHBIM HHTEPECaM.

B crpykrype mporpammbl yueOHOTO Kypca «BeposSTHOCT W CTaTHUCTHKA»
OCHOBHOW IIIKOJBI BBIICIEHBI CIEAYIONIUE COJEPKATEIbHO-METOIUICCKUE JIMHUM:
«[IpencraBneHue JaHHBIX W  ONHUCATeNbHAS CTATHCTHKA», «BeposSTHOCTHY;
«QIIeMEeHThl KOMOMHATOPUKNY; «BBenaeHue B Teoputo rpadoBy.

Conepxanue nmuuuu «lIpencraBieHre JaHHBIX U ONMUCATENbHAS CTATUCTHUKA



CITY’KUT OCHOBOM JIs1 (HOPMUPOBAHUSI HABBIKOB paOOThI C UHPOPMAIIMEH: OT YTEHUS U
WHTEpHIpeTannn WHPOpPMALUK, TMPEACTABICHHOW B TaOMWIlax, Ha aUarpaMmax H
rpadukax 10 cOopa, MNpENCTaBlICHHUS W aHajdu3a JaHHBIX C HCIOJIb30BAHUEM
CTATUCTUYECKUX XapPaKTEPUCTUK CPEIHUX U pacceuBaHusa. Paboras ¢ maHHBIMH,
oOyuaromuecs: ¢ 3I1P ydarcs cuuThiBaTh U MHTEPIPETUPOBATH JIAHHBIE, BHIIBUTATD,
apryMEHTUpPOBaTh M KPUTHUKOBATH IMPOCTEUIINE THUIOTE3bl, Pa3MBIIUISATh HaJ
dakTopamMu, BBI3BIBAIOIIMMUA HW3MEHUYMBOCTh, W OIICHWBATh WX BIHUSHHE Ha
paccMaTpUBaeMbl€ BETMYMHBI U TIPOLIECCHI.

NHTYUTUBHOE NPEACTABIEHUE O CIYYaWHOM W3MEHYMBOCTH, HCCIIEAOBAHHE
3aKOHOMEPHOCTEN U TEHJICHIMKM CTAHOBUTCS MOTUBUPYIOIIEW OCHOBOU ISl U3YyUECHUS
TEOpUHU BeposTHOCTEH. bonbinoe 3HaueHue s ooydaromniuxcst ¢ 3[1P 3aech umeror
MMPAKTUYECKUE 33JlaHMs, B YACTHOCTU ONBITHI C KIIACCUYECKUMH BEPOSTHOCTHBIMU
MOJIEJISIMHU.

[TonaTrie BEpOSATHOCTH BBOJUTCS KakK Mepa MpaBaoNoAoOUs CIy4alHOrO
coObrtus. [Ipu uzyduennn kypca obOyuaromuecs ¢ 3P 3nakomsaTcst ¢ mpocredmmumu
METOJIaMU  BBIYMCIICHUSI  BEPOSITHOCTEM B  CIyYallHBIX  JKCIEPUMEHTaX C
PaBHOBO3MOXHBIMH  3JIEMEHTAPHBIMU  HMCXOJAMHU, BEPOATHOCTHBIMH 3aKOHAMH,
MO3BOJISIIOIIMMU CTaBUTh M peliaTh Oosee CclIoXHbIe 3anadu. B Kypc BXOIST
HayaJIbHbIE NPEACTABJIEHUS O CIyYalHBIX BEIMYMHAX M HMX  YHCIOBBIX
XapaKTEPUCTUKAX.

Taxke B paMKax ATOr0 Kypca OCYIIECTBISETCS 3HAKOMCTBO OOYYaOIIMXCS C
3IIP ¢ MHOXecCTBaMH W OCHOBHBIMHM  OIEpalMsIMU  HAJl MHOXECTBAMH,
paccMaTpuUBarOTCS MPUMEpPbl TMPUMEHEHUS I pElIeHHs 3aJad, a TakKke
WCIIOIb30BaHUs B IPYTUX MAaTEMaTUUECKUX KypcaX U YUYEOHBIX MpeaMeTax.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

B 7-9 knaccax usydaercs Kypc «BepOsSTHOCTP M CTaTUCTHKa», B KOTOPBIM
BxoasaT pazzaensl: «lIperncraBieHue JaHHBIX M ONHKCATENIbHAsT CTAaTUCTUKAY;
«BeposaTHOCTEY; «DIeMEeHThl KOMOMHATOPUKNY; «BBeaeHne B Teoputo rpadony.

Ha u3ydenune manHoro kypca oTBOAUT 1 ydeOHBIA 4yac B HENEII0 B TEUCHHE
Ka)kJ10ro roaa o0ydenus, Bcero 102 yueOHBIX daca.

COAEPXAHUE YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTUKA (ITO
I'OJAM OBYYEHN )

7 KIIACC

[IpencraBienurie naHHBIX B BUJE TaOJUIl, auarpamm, rpadukoB. 3anoJHEHHUE
Ta0JINII, YTEHUE U MTOCTPOEHUE JUarpaMm (CTOJIOMKOBBIX (CTOJIOYATHIX) U KPYT'OBBIX).
Urenue rpauKoB pealibHBIX MpoleccoB. M3Bineuenne uHpopmaluu U3 guarpamm u
Ta0JIHII, UCTIONH30BAHUE U MHTEPIPETALIUS TAHHBIX.

OnucarenbHasi CTaTUCTUKA: cpeaHee apudmeTudeckoe, MeIHaHa, pa3Max,
HauOoJsbIlleE W HAWMEHbIIEE 3HA4YeHUsT HaO0opa YHCIOBBIX MaHHBIX. [IpuMepsl
CIIy4allHOM U3MEHUYUBOCTH.

*CnydailHbll SKCIIEpUMEHT (OMBIT) U chydaiiHoe coObiTue. BeposTHOCTh U



gacTtoTa. Posib MajgoBepOSATHBIX M MPAKTUYECKH JOCTOBEPHBIX COOBITHI B IPUPOJE U
B oOuiecTBe. MOHeTa M UTpalibHast KOCTh B TEOPHU BEPOATHOCTEH**,

*T'pad, BepmmHa, pebpo. Crenenp BepmmHbl. Yucio pébep u cymmapHas
creneHb BepiinH. IIpencraBmenue o cBasHoctu rpada. Lenm u mmknsl. [lytun B
rpadax. O6xox rpada (siinepoB myts). [IpencraBnenue o0 opueHTUPOBAHHOM Tpade.

Pemenue 3a1au ¢ nomorbio rpados™.

8 KUIACC

[IpencraBiienne JaHHBIX B BHUJIE€ TAOJIHII, JUArpaMM, FPapuKoOB.

MHOXeCTBO, 3JE€MEHT MHOXKECTBA, IOAMHOXKecTBO. Omnepauuu  Hajg
MHOXECTBaMU: 00BbEAMHEHME, MepeceueHue, aomnoiHeHue. CBolicTBa onepanuil HaJ
MHOXKECTBaMHU: NEPEMECTUTENBHOE, COuYeTaTeIbHOE, pacnpeenuTelbHOE,
BKJItOueHUs. Vcnonb3oBaHue rpadUyecKkoro MpEACTABIEHUS MHOXKECTB  AJis
OIMCAHUs peajbHbIX MPOIIECCOB U SIBJICHUM, IPU PEILIEHUY 3a/au.

*M3mepenue paccemBaHus JaHHbIX. Jlucnepcus M CTaHAAPTHOE OTKIOHEHHE
YHICIIOBBIX HA00pOB. JlnarpamMma paccenBanus ™.

DnieMeHTapHble  COOBITHUA  ciiydailHOro omnbiTa. ChydaiiHele  COOBITHSL.
Beposaraoctu coObituii. ONbITE C pABHOBO3MOXHBIMU 3JIEMEHTAPHBIMHU COOBITUSMH.
Cnyuaiinblii BbI0OOp. CBA3b MEXKIY MAJOBEPOSATHBIMU U MPAKTUUYECKU TOCTOBEPHBIMU
COOBITHSIMU B TIPUPOJIE, OOIIECTBE U HAYKE.

*JlepeBo. CBoiicTBa J€pEBbEB: EIMHCTBEHHOCTb IIyTH, CYILECTBOBAaHUE
BUCSYEH BEpIIMHBI, CBSI3b MEXIY YKCIOM BEpIIMH U yucioM péodep. [lpaBuio
yMHOXeHHs. Pemenue 3a1au ¢ momoisio rpados.

[IporuBomnonoxHueie  coObiTus. Juarpamma Oiinepa. OObeAuHEHHE U
nepecedenne  coObiTui.  HecoBmectnole  coObitua.  ®dopmyna  crioxeHus
BEpOSITHOCTEH. YcioBHas BeposTHOCTh. [lpaBuno ymHoxenus. HeszaBucumblie
coObiTus. IlpencraBieHue skcnepuMeHTa B BHUAE JepeBa. Pemienue 3amay Ha
HAXOXJEHUE BEPOATHOCTEH C TOMOIIBI JEpeBa CIy4allHOIO 3KCIEPHUMEHTA,
auarpaMm Ditniepa™.

9 KUIIACC

[IpencraBnenne JaHHBIX B BHJE Ta0nul, JAuarpamM, TIpaduKoB,
MHTEpIIpeTanns JaHHBIX. YTeHHe U MOoCTpoeHHe Tabnull, Auarpamm, rpadukoB IO
peaJbHbIM JaHHBIM.

[lepectanoBku u ¢aktopuan. CouyeTaHuss U YUCIO cOoueTaHUi. *TpeyroiabHUK
[Tackans™. Pemenue 3a1a4 ¢ MCIIOJIb30BaHUEM KOMOMHATOPUKH.

*T'eomerpuueckasi BeposTHOCTh. CiydalHbI BBIOOp TOYKHM M3 (PUTYpHl Ha
IJIOCKOCTH, U3 OTPE3KA U U3 IYTH OKPYKHOCTU™.

UcnsiTanue. Ycenex u Heygaya. Cepust ucnpiTaHui 10 nepBoro ycnexa. Cepus
ucneiTanuil bepuysiu. BepostHocTu coObITHI B cepun ucnibiTaHuil bepryiu.

CnydaitHasi BelIMYMHA M paclpelesieHHe BeposiTHOCTEH. MaremaTudeckoe

4 3ech u ganee * * 0603HAUEHB! TEMBI, H3YdeHHE KOTOPBIX IPOBOUTCS B 03HAKOMMTEILHOM IiaHe. [legaror
CaMOCTOSITENTFHO OTPeIe/sIeT 00bEeM H3yJaeMoro MaTepHaa.



oXujanue U aucrepcusa. [Ipumepbl  MaTeMaTHUeCKOro  OXKHWJAHUS — Kak
TEOPETUYECKOTO CPEJHEr0 3HAYEHUs BEIWYMHBI. MaTeMaTHyecKoe OXUJaHuE U
JIUCTIEPCHS CITyYalfHOW BETMYMHBI «YHMCIIO YCTIEXOB B CEPUM HCTIbITAHUN bepHymm.

[Tonsarue o 3akoHe OonblIux yuces. M3MepeHre BEpoSITHOCTEH € MOMOIIbIO
gacToT. Posib 1 3HaUYeHnEe 3aK0Ha OOJIBIINX YUCEN B PUPOJIE U OOIIECTRE.

IINTAHUPYEMBIE ITPEJIMETHBIE PE3VYJIbTATBI OCBOEHN A
®EJIEPAJIBHON PABOYEN ITPOI'PAMMBI KYPCA «BEPOSTHOCTD U
CTATUCTUKA» (11O TOAAM OBYUEHU )

[IpenmeTHbIE pe3yabTaThl OCBOEHUS Kypca «BepOosATHOCTh U CTaTUCTUKA» B 7—
9 Kiaccax xapakTepU3yrTCs CIEIYIOIUMU YMEHUSIMU.

7 KJIACC

Yurate wuH(OpMAIUIO, TPENCTABICHHYIO B Ta0IWIax, Ha JgUarpaMmax;
MPEACTaBIATh JIaHHbIE B BHUJAE TaONHUI, CTPOUTH JUArpaMMbl (CTOJIOUKOBBIE
(cTonbyaThie) U KPYroBbl€) MO MacCUBaM 3HAYEHUH (C UCIOIL30BAHUEM 3PUTEIIbHON
HarJISAHOCTH W/WIU BepOaIbHOM OTIOPHI).

OmnuceiBaTh U HMHTEPOPETHPOBATH  peajbHbIE  YHUCJIOBBIE  JaHHBIE,
MpeACTaBJICHHbIE B TA0IHUIIAX, HA JUarpamMMmax, rpadukax.

OpueHTHpoBaTbCS B TOHATHUAX W ONEpUpPOBaTh MMU Ha 0a30BOM YpPOBHE:
cpenHee apupMeTUIECKOe, MeuaHa, HauOoIbIIee U HAUMEHbIIIee 3HAUCHUS, pa3Max.

Nmerp mpencraBieHHE O CIIydaliHOM W3MEHYMBOCTM Ha NIPUMEpPAX LEH,
(U3UYECKUX BEJIUYMH, AHTPOMOMETPUYECKUX JAHHBIX; HUMETh IPEJCTABICHUE O
CTaTUCTHUYECKON yCTOWYNBOCTH.

8 KUIIACC

N3Bnekate u mpeoOpa3oBbIBaTh WH(GOPMAIUIO, TMPEACTABICHHYIO B BHUIE
Tabnui, auarpamMm, rpaduKoB; TPEJCTaBIATh JaHHBIC B BHUIE TaOJUIl, THUArpamm,
rpaduKoB.

OnuchIBaTh MOCJIE COBMECTHOI'O aHAIN3a JIAHHBIE C IOMOIIBI0 CTATUCTHYECKUX
nokasareyiei: CpeJHUX 3HAYEHUH U Mep pacceuBaHus (pa3max, [UCIEepCUsl U
CTaHJAPTHOE OTKJIOHEHUE).

Haxonuth 4acToThl YMCIOBBIX 3HAYEHUN U YaCTOThI COOBITHI, B TOM YUCIIE 110
pe3yiabTataM U3MEpeHUuN U HaOmoJAeHWN (C  HUCIMOJb30BAaHUEM 3PUTEIBHOMN
HaIrJISAHOCTH W/WIU BepOaIbHON OTIOPHI).

Haxonute BepOATHOCTH CIy4ailHBbIX COOBITUH B ONBITAX, 3HAs BEPOSTHOCTH
DJIEMEHTAPHBIX COOBITHI, B TOM 4YHCJI€ B OIBITAX C PABHOBO3MOXXHBIMU
AJIIEMEHTAPHBIMU COOBITUSMU (C MCIOIB30BAHUEM 3PUTEIBHONW HATISAHOCTH W/WIA
BEepOAILHON OTIOPHI).

Nmers mnpencTaBieHue O TpaduUecKUX MOJENAX: JEpPEeBO CIYYaHOTO
AKCIIEPUMEHTA, TUarpaMMbl Difiepa, YUciIoBas mpsmas.

OnepupoBaTh MOHIATUSMH Ha 0a30BOM YpPOBHE: MHOXECTBO, MOJMHOKECTBO;
BBITIONHSATH OIEpaIuy HaJl MHO)KECTBAMU: 00bEIMHEHHE, TIEpECeUeHUE, TOTOTHEHHE;



MEePEUUCIIATh  DJIEMEHThl MHOXXECTB; TNPHUMEHSATh CBOMCTBA  MHOXECTB  (C
HCIIO0JIb30BaHUEM BU3YaJbHOU OMOPHI).

Nwmers mpencraBieHue o rpa@uyueckoM Npe/ICTaBIEHHEe MHOXECTB M CBA3EH
MEXK1y HUMH JIJISI ONTMCAHUS MPOLIECCOB U SIBJIEHU, B TOM YHCJIE MIPU PEIICHUH 3a]1a4
U3 JIPYyruX y4eOHBIX MPEIMETOB U KYPCOB.

9 KJIACC

W3Bnekath 1 mpeoOpa3oBbIBaTh HHPOPMAIIUIO, TPEACTABICHHYIO B PA3IMYHBIX
MCTOYHMKAX B BUJE TaONMII, JUarpamMm, rpadukoB; MPEICTaBIsATh JAHHBIE B BHJIE
Ta0IuLl, TUarpamMmm, rpauKoB.

Pemate mnpocreiiime 3agaud OpraHW30BaHHBIM IEepeOOPOM BApHUAHTOB, a
TaK)Xe C UCIOJIb30BAaHUEM KOMOMHATOPHBIX MPABUII U METOJIOB.

Wmers mpencraBieHHe 00 OMMCATEIbHBIX XapaKTEPUCTUKAX JJisi MacCHUBOB
YUCJIOBBIX JAHHBIX, B TOM YHCJIE CPEHUE 3HAYEHUS U MEPHI PACCEUBAHUSL.

HaxonuTte 4acTOThl 3HAYEHUU W YacCTOTHI COOBITHS, B TOM YHCIE MOJIBb3YSCh
pe3ysbTaTaMu MPOBEAEHHBIX U3MEPEHUN U HAOMIOACHHH (C OMOPOIl HAa CIPABOYHYIO
uHpopMaiuio).

Haxonuthe BepOSATHOCTH CIy4ailHBIX COOBITUH B HM3YYEHHBIX OIBITaX, B TOM
YlCclie B OMNbITaX C PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITHSIMU, B CEpHSIX
WCIIBITAHUM 10 IEPBOTO YCIIEXa, B CEPUAX UCIIBITAHUN bepHymum.

Nmers mnpencraBieHue O CIydyalHOM BEJIWYMHE W O paclpeiesIeHUH
BEPOSATHOCTEM.

Wmers mnpencTaBieHWe O 3aKoHE OOJBIIMX YHCET KaK O MPOSIBICHUU
3aKOHOMEPHOCTH B CIy4yaHOW M3MEHYMBOCTH M O POJIM 3aKOHA OOJBIIMX YHUCEN B
MPUPOJIE U OOIIECTRBE.



TEMATHUYECKOE ITNITAHMPOBAHUE

TemaTtndeckoe TMIIaHUPOBAHUE W KOJUYECTBE YacOB, OTBOJAMMBIX Ha OCBOCHHE KaXKIOM TeMbl Y4eOHOro mpeaMera
«Marematuka» (denepaabHONW aIanTUPOBAHHON OCHOBHOM 00pa30BaTENIbHONW MPOrpaMMbl OCHOBHOI'O OOIIEro oOpa3oBaHUs
o0yJaromuxcs C 3a7epKKOM TMCUXUYECKOT0 Pa3BUTHS, B IEJIOM COBMAJAIOT C COOTBETCTBYIOIIMM pasleioM ¢eaepanbHOi
paboueii mporpaMMbl y4eOHOTO mpeamera «MaremaTrka» 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO 001Iero 00pa3oBaHUs..

5 kmacc (e menee 170 u)

Ha3Banue
pa3zaeJia (TemMbl)
Kypca (4uciao

OcHoBHoOe cofepkaHue

OcHoBHbBIE BU/BI 1€ATCJIBHOCTH oﬁyqamnmxca

4acoB)
HarypaabHble HecsatuuHas cucreMa cuucieHus. Pan HaTypasibHbIX uucel. |YUdTaTh, 3alMUChIBATh, CPABHUBATH HATypaJbHbIE YHUCIA;
yucha. leiicreusi ¢ |Hatypaneubiii psa. Uucno 0. HarypanpHble uucna Ha|y4yacTBOBaTh B 00CYKJAE€HMH CIOCO0OB YIOPSIOYMBAHUS
HATYPAJIbHBIMH KOOp-/IMHATHOU IIPSIMOH. CpaBHenue, OKpYTJICHUE | YU CEeTI.
yHucJIaMu HaTypaJbHbBIX YHCEIN. N300paxxkath KOOPAMHATHYIO NPSIMYyH0, OTMeYaTh YHCIIA

(43 1)

Apudmernueckue ACHCTBHS C HATypalbHBIMH UYHUCIAMH.
CBoiicTBa HyJsl NpPU CIOXKEHUU M -yMHOXKEHHH, CBONCTBa
eauHulbl  1pu  yMHOXeHuu. llepemecturensHoe — H
COYETAaTEIbHOE  CBOMCTBA  CJIOXKEHUS U YMHOMKCHMS,
*pacnpeieIUTeIbHOE CBOHCTBO YMHOKEHHUA™* 4,

*Jlenutenu W KpaTHBIE* dHCIa, pPa3IOKEHHWE 4YHCIIa Ha
MHOXxHuTenn. [lenenue c¢ ocratkom. [IpocThle W cocTaBHBIC
yncna. *[Ipusnaku genumocts Ha 2, 5, 10, 3, 9*.

CreneHs ¢ HATYpaJIbHBIM MTOKa3aTEIeM.

HucnoBble BBIPAXKEHHUS; TOPSIOK JEUCTBUM.

Perrenne TeKCTOBBIX 3a/1a4 Ha BCe apuU(PMETUIECKUE JICUCTBHS,
Ha JBW)KEHUE U MOKYIKHU.

TOYKAaMU Ha KOOPJWHATHOM MPSMON, HAXOAMTH KOOPIUHATHI
TOYKH.

HccaenoBaTh cBoiicTBa HaTypajabHOTO psana, uucen 0 u 1 npu
CIIOKEHUU U YMHOKECHHH.

Hcnoab3oBaTh NpPaBUIO OKPYIVIEHHMsS HATYPAIBHBIX YHCEI
MIpU HEOOXOTMMOCTH C OTIOPOH Ha aJITOPUTM TTpaBuJIa.
BpinoyHATs apuMeTHyecKHe ACHCTBUS C HATypaJIbHBIMU
YUCJIAMHM, BBIYHCJISTH 3HAYEHUS YUCIOBBIX BBIPAXKEHUU CO
CKOOKaMHM U 0e3 CKOOOK.

3anuchIBaTh NPOU3BEICHUE B BUJE CTEIICHU, YUTATh CTEIICHU,
HCMOJIb30BATh TEPMHUHOJIOTHIO (OCHOBaHUE, IIOKa3aTellb),
BBIYHMCJATh 3HAYeHUsl CTENeHed Npu HEeOOXOIUMOCTH C
BHU3yaJIbHOM OMOpPOiA.




BpInoIHAT, NPUKUAKY W ONEHKY 3HAYEHUN YHCIIOBBIX
BBIDAKCHHM, MpeaiaraTb U NPUMEHATH NPUEMBI MPOBEPKH
BBIUKCIICHUI.

Hcronb30oBaTh MpU  BBIYMCICHUSAX TMepeMecTUTeJbHOEe |
coYeTarejibHOe CBOMCTBA  CJOKCHUS M YMHOMKEHMS,

*pacnpeneuTeIbHOE CBOWCTBO YMHOKEHUsT™;
dopMynupoBaTh M TPHUMEHATH MPaBWIA MPeodpPa3oBaAHMS
YHCJIOBBIX BBIPAKEeHUH Ha OCHOBe CBOWiCTB

apuMeTHYEeCKHX JeHCTBMH NPH  HEOOXOAMMOCTH €
HAIPABJISIIOLIEH IOMOIIBIO.

@opmyIMpoBaTh oOMNpedeeHUusl JEIUTeNd M KpaTHOro (c
OMOpOl Ha aNropuT™M IMpaBUia), HA3BIBATH JEIUTEIN U
KpaTHBIEC YHUCJIA; PACcMO3HABATDH IIPOCTHIC U COCTABHBIC YMCIIA;
(opmyHpoBaTH M IPUMEHSTH NPU3HAKH IETUMOCTH Ha 2, 3,
5, 9, 10, (c omopoii Ha anrOpUTM IpaBHUa); NMPUMEHSAATH
QJITOPUTM  PA3JIOKEHUsI 4YHUCIA HAa TPOCTbIE MHOXWTENH;
HAXOJMTH OCTaTKH OT JIEJICHUS] U HEIIOJIHOE YaCTHOE.
Pacno3HaBaTh UCTHHHBIE U JIOXKHBIE BBICKAa3bIBaHUA O
HaTypaJIbHbIX YyHClax, NPUBOIAUTH npuMepbI u
KOHTPIIPUMEPBI, CTPOMTH BBICKAa3bIBAHMS U OTPULAHUSA
BBICKA3bIBAaHUI O CBOMCTBAaxX HaTypaJbHBIX YUCEN C ONOPOW Ha
oOpaszerr.

Pemiath TEKCTOBBIE 3a/aydl apu(PMETUYECKUM CIOCOOOM,
HCNOIb30BATh 3aBUCHMOCTH MEX]y BEJIMYMHAMU (CKOPOCTh,
BpeMsl, PAacCTOSIHUE; LieHa, KOJIMYECTBO, CTOMMOCTb U JIp.) MpHU
HEOOXOAMMOCTH C HMCIOJIb30BAaHUEM CIPaBOYHOM MH(pOpPMALUU:
AHAJM3MPOBATH TEKCT 33]1a4H, nepeGopMyJHMpoBaTh YCIOBHE,
H3BJICKATH HEOOXOMMBbIe JTaHHBIE, YCTAHABJIUBATH
3aBUCUMOCTH MEXIYy BEJIMYMHAMHU MPU HEOOXOAUMOCTH C
HAIPaBJIIOLIEH ITIOMOLIBIO.

MopeanpoBaTrh XOJ PELICHHS 33Ja4d C IOMOIIBK) PUCYHKA,
CXEMBI, TAOJIUIIBL.

IlpuBoauTh, pa3dupaTh pa3IUYHbIE pEUICHUS, 3alUCH
pelieHuil  TEeKCTOBBIX 3ada4  (Ipu  HEOOXOAMMOCTH  C




HaIpPAaBJIAIOIIEH TOMOLIBIO).

C noMomb0 MeJarora OUEHUBATH IOJIYYCHHBIH pe3yibTar,
OCYLIEeCTBJISATHL  CAMOKOHTPOJb, IPOBEPSAsl  OTBET  Ha
COOTBETCTBUE YCIOBUIO, HAXOAUTH OLTHOKH.

*Pemate 3a7a4d ¢ MOMOIIbI0 Nepedopa BceX BO3MOKHBIX
BapMaHTOB™.

3HAKOMHUTBCS ¢ HCTOPUEH Pa3BUTHS apU(PMETUKY.

Harasignas
reomerpus. JIlunuu

HA MJIOCKOCTH
(12 )

Touka, mpsmasi, oTpe3ok, ayd. Jlomanas. M3Mepenue AjnHBI
OTpe3Ka, METPHUYECKHE E€IUHUIBl H3MEpPEHUs  JJIUHBI.
OKpy’>KHOCTb U KpYT.

[IpaxTrueckas pabora «IlocTpoeHue y3opa U3 OKpyKHOCTE.

VYron. Ilpsamon,
M3mepenue yrios.

OCTpBIM, TYyHOW U pPa3BEPHYTBIM YIJIBL

[IpaxTrueckas pabora «IlocTtpoenue yriosy.

Pacno3dnaBarp Ha 4Yeprexax, pPHUCYHKAaX, ONHCHIBATH,
UCIOJB3Ysl TEPMHHOJIOTHIO, M HM300paxaTb C IOMOUIBIO
YepTEKHBIX ~ MHCTPYMEHTOB  (IpU  HEOOXOJUMOCTH IO
BU3YaJIbHOM OIOpE): TOUKY, NPSAMYIO, OTPE30K, Jyd, YIol,
JIOMaHYI0, OKPY>KHOCTb.

Pacno3naBaTh, NPUBOAUTH NMPUMEPbl O0BEKTOB PEAIbHOTO
MHUpa, UMEIOIMX (OpMYy H3yYCHHBIX (UTYp, ONEHUBATH HX
JINHEWHBIE pa3MeEpBI.

Hcnonb3oBaTh JUHENHKY U TPAHCIIOPTHP KaK MHCTPYMEHTHI /IS
IIOCTPOCHUS U U3MEPEHUS: U3MEPATD JUIMHY OTPE3Ka, BEIIMUUHY
yIia; CTPOMTH OTPE30K 3aJaHHOM JJIMHBL, YIOJI, 3aJaHHOU
BEJINYMHBL;, OTKJIAJABIBATH LUPKYJIEM PaBHBIC OTPE3KU, CTPOMTH
OKPY>KHOCTb 33JJaHHOT'O paJinyca.

N300pakath KOHQUIypallud TeOMETpUYecCKUX Guryp us
OTPE3KOB, OKPYKHOCTEH, HMX YacT€d Ha HEJIMHOBAHHOU H
KJeT4aToil Oymare; mpejararb, ONHCHIBATH M 00CYKIaTh
crnoco0bl, AaJrOpuTMbl IOCTPOCHUS IIOCJIE COBMECTHOIO
aHaJIn3a.

Pacno3HaBath M M300pakaTh HA HEJIMHOBAHHOM M KJIETYATON
Oymare TpsMOM, OCTpbI, Tymoi, pa3BEPHYTHIH  YIJIbI;
CPaBHUBATD YIJIBL.

BbryucasaTe JIMHBI OTPE3KOB, IOMaHbIX.

ITonnMaTp M HMCHOJB30BATHL NPH pPelIeHHH  3ajadv
3aBHCHMOCTH MEXIY €IMHULIAMU METPUYECKON CUCTEMBI MED;
3HAKOMHUTbCS C HEMETPUYECKUMH CUCTEMAMU MEP; BbIPAXKATh
JUIMHY B pa3IM4HbIX  €JUHHUIAX  U3MEpPEHUs  Ipu




HE00XOIMMOCTH € OTOPOil Ha CIPaBOYHYIO HH(POPMAILHIO.
HccnenoBary  ¢Gurypsl ©  KOH(QUrypamuu, HCIONb3YS
U POBHIE PECYPCHI.

OO0LIKHOBEHHEBIE
mpodu
(48 u)

Hpo6s. IlpaBunpHble W HempaBwibHbIe Apodu. OCHOBHOE
CBOMCTBO ApoOu. CpaBHEHHE TPOOEH.

CrnosxeHue U BhIYUTaHHE OOBIKHOBEHHBIX Apobeii. CMmenranHas
Ipo0b. YMHOXXEHHE U JeJieHHE OOBIKHOBEHHBIX JIpOOeii;
B3aMMHO-00paTHbIE IPOOH.

Pemenne TexcTOBBIX 3amay, coaepx)ammx ApoOou. OCHOBHBIE
3aJa4uu Ha JpOOH.

[Ipumenenue OyKB JJIsl 3aITUCH MAaTEMAaTUYECKUX BBIPAKCHUH U
MPEIIOKEHUHN.

MoneaupoBate B Trpaduueckoil, npeameTrHol ¢opme, C
MIOMOIIIFI0 KOMITBIOTEpA TIOHSATHS W CBOWCTBA, CBS3aHHBIC C
OOBIKHOBEHHOH APOOBIO.

YuTaTh M 3aNMCHIBATh, CPABHMBATH OOBIKHOBEHHBIE IPOOH,
NMpelIaraTh H 00CyKIaTh COCOOBI YIIOPSAI0YMBAHUS APOOECH.
N300paxarp  OOBIKHOBEHHBbIE  JpoOM  TOYKAaMU  Ha
KOOpJMHATHOM  IpsIMOM; MCHOJIB30BATH  KOOPJMHATHYIO
MPSIMYIO TSI CpaBHEHUS APOOEii.

@®opMyIHpOBaTh, 3aNUCHIBATH € MOMOUIbI0 OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOW JpoOM C ONOpod Ha TIPaBHIO;
HCIOJIb30BaTh OCHOBHOE CBOMCTBO JApOOHM ISl *COKpalleHUs
npoOeil W mpuBEeACHHS ApOOM K HOBOMY 3HAMEHATEIO B
IIPOCTEHIINX Caydasx™.

IpencraBasith 1m0 o00pa3lly CMeEIIaHHYIO JApoOb B BHIE
HEMpPAaBWIBHOW ¥ BBIIENATH IENyH0 4YacTh 4YHCIa W3
HENPaBWILHOUN TpoOH.

BoInoaHaTs apudpmernyeckne aAeiicTBUsI C OOBIKHOBEHHBIMU
Ipo0sMH B TPOCTHIX CIy4asx; TPHMEHSTh CBOlicTBa
apumeTHIecKux JIEVCTBUI JIsIE: panoHaAIN3aAUN
BBIYHCIICHUM.

BbINOHATL NPUKHIKY W OIEHKY pe3ylbTaTa BbIYMCICHUM;
NpeAIaraTb ¥ NPUMEHSITh NPUEMBI IPOBEPKHU BHIYMCICHUI.

IIpoBoauTh MCCJIeAOBAHMS CBOWCTB JpoOei, omupasch Ha
YHUCIOBbIE O3KCIEPUMEHTHl (B TOM UHCIE€ C IOMOUIBIO
KOMITHIOTEPA).

Pacno3HaBaTh UCTUHHBIE U JIOXKHbIE BBICKA3bIBAHUSA O JPOOSX,
NPUBOJAUTH MPUMeEPHI U KOHTPIPUMEDBI.

Pemats, mnpocTedinue TEKCTOBBIE 3aJaud, COJAEpIKaILUe
JIpoOHBIE JaHHBIC, W 3aJja4l Ha *HAXOXJICHHE YacCTH IIEJIOT0 U
LIEJIOTO IO €r0 YaCTH; BHISIBJASTH UX CXOACTBA M Pa3IUYNA™.




MopnenaupoBaTth X0 PELIECHUS 33Ja4d C MOMOIUBIO PUCYHKA,
CXEMBI, TAOJIHIIEL.

I[IpuBoauTH, pa3dupaTh, OLEHMBATH pPA3JIUYHBIE PEILICHUS,
3aMUCH PEIICHUH TEKCTOBBIX 3a7ad TpPU HEOOXOIUMOCTH C
HaIIPaBJAOIIEH TOMOILBIO.

C noMombi0 meaarora OUeHUWBATh MOJYYEHHBIN pEe3yJbTar,

OCYLIEeCTBJSATHL  CAaMOKOHTPOJb, IpOBEPSAs  OTBET  Ha
COOTBETCTBUE YCIOBUIO, HAXOAUTH OLTHOKH.
3HAKOMHUTBCS ¢ UCTOPUEH Pa3BUTUS apU(PMETUKY.

Harasanas MHOroyrojabHUKH. YeThIpEXYroJIbHUK, IIPSMOYIOJIBHUK, | Pacmo3HaBaTh, M300pazxkaTb C IIOMOIUBIO  YEPTEKHBIX

reoMeTpus. KBaJpar. MHCTPYMEHTOB M OT pYyKH, MOJAEIUpOBaTh U3 Oymaru

MHOroyroJbHUKH TpeyronbHUK. MHOT'OYTI'OJIbHUKHU.

(10 u.) [Inomane U nmepuMeTp MPSAMOYTOJBHUKA U MHOTOYTOJIbHUKOB, I[puBoaUTH MpUMEPbI OOBEKTOB PEAIBHOIO MMpPA, MMEIOIINX
COCTABNCHHBIX M3 TPAMOYTONBHUKOB, CAMHWIE m3Meperus| POPMY — MHOTOYTOJNBHHKA, IpAMOYTOJIbHIKA,  KBaApaT4,
rwiowa . TlepuMeTp MHOTOYTOJIbHHKA. TPEYrOJbHUKA, OLIEeHUBATh UX JITHEHHBIC Pa3MEPBI.

Bbrumnciasite: INEpPUMETP TPEYrojbHUKA, IPSMOYIOJIbHUKA,

MHOI'OYTOJIbHHKA; IUIOIAAb MPSAMOYTOJbHUKA, KBajpaTa (IpH
HEOO0XOIMMOCTH C OTIOPOil HA ATOPUTM YUEOHBIX JEHCTBUA).
HN300paxars OCTPOYTOJIbHBIE, IPSIMOYT OJIbHBIE u
TYIOYT'OJIbHBIE TPEYTOJIbHUKH.

CrpouTh Ha KieT4aToi Oymare KBaJgpaT U MPSIMOYTOJBHHK C
3a/IaHHBIMHU JUIMHAMU CTOPOH.

HccaenoBats cBoiicTBa INPAMOYTOJIbHUKA, KBajpara IIyTEM
OKCIEpUMEHTa, HAOIIOACHUS, W3MEPEHHUs, MOJCIUPOBAHMUS,
CpaBHMBATh CBOMCTBA KBaJApaTa U NPSMOYTOJIBHUKA.
Pacno3HaBatb WCTHHHBIE M JIOKHBIE BBICKa3bIBaHUA O
MHOT'OYTOJIbHUKAX, IPUBOAUTH NPUMepPbl U KOHTPIIPUMEDHI.
HccnenoBarh 3aBUCHMOCTD ILIOIIAAN KBAApaTa OT JUIMHBI €T0O
CTOPOHBI.

Hcnoab30BaTh cBOICTBA KBAJPATHON CETKU JUIsl TOCTPOEHUS
¢uryp;  pa3duBaTh  TPAMOYTOJILHUK  Ha  KBaJpaThl,
TPEYTrOJIbHUKH; COCTABJAATH (UIYpBl U3  KBaAparoB U
OpSAMOYTOJIBHUKOB M HAaxXOJUTh HX IUIOWIalb, pa30uBaTh




¢burypsl Ha TPSIMOYTOJBHUKH M KBaApaThl M HAXOAUTh HUX
Iomaas (Ipu HEOOXOIUMOCTH C HAPABIISIOICH TTOMOIIIBIO).
BbipakaTh BEIMUMHY IUIOLAAM B PA3IMYHBIX E€AMHHLIAX
U3MEPEHUS METPHUUYECKOW CHCTEMBI Mep, HCIO0JIb30BaTh
3aBUCHUMOCTH MCXKAY MCTPUUYCCKUMH CIUHULAMH HU3MCPCHUA
IUIOHIAM TpU HEOOXOAUMOCTH C ONOPOH Ha CHPABOYHYIO
UH(POPMAIIHIO.

3HAKOMHUTBLCSI € TpPUMepaMM TPUMEHEHUsl IUIOUAAN W
nepuMeTpa B MPaKTUYECKUX CUTyalusax. Pemars 3agadyd u3
peaTbHOM KU3HH, TP HEOOXOIUMOCTH C OTOPOM Ha aJITOPUTM
IIpaBUja, 00CYKIATh Pa3MYHbIe CIIOCO0bI PEIICHMS 3a1a4.

JlecaTuaHbIC
mpodu
(38 u)

Hecatnunas 3anuch qpodeii. CpaBHEHHE AECATUYHBIX IPOOCH.

JleiicTBus ¢ necATHUYHBIMU 1po0siMu. OKpyTiieHHE JeCATHYHBIX
TpoOeH.

Pemenune TexkcToBBIX 3aad, coiepxaiiux Apoou. OCHOBHbIE
3a/1a4¥ Ha JpoOH.

IpeacraBiasith AECATUUHYIO JpoOb B BHUJE OOBIKHOBEHHOH,
YUTATh W 3aNMChIBaTh, CPaBHUBATHL [JCCATHYHBIE ApoOw,
npepjaratb M 00Cy:KIaThb CHOCOOBI  YIOPSAZAOYMBaHUSA
JeCATUYHBIX APOOeH.

N300pakarh necsiTHYHBIC JPOOM TOYKaMHU Ha KOOPIWHATHOM
MPSMOM.

BbISIBAATH CXOACTBA M Pa3INYUsi NPaBHI apHU(PMETHUECKUX
JEUCTBUM C HATypalbHbIMM YHCIAMH M JIECATUYHBIMU
JIpo0siMU, 1OCJIE COBMECTHOI'O aHAJIN3A.

BoInosHATL apupMeTHyecKue JAEHCTBHS C  JECSITUYHBIMU
Opo0sMHU; BBINOJIHATH HNPUKHAKY W OLEHKY pe3yibTaTa
BBIYHCIICHUM.

I[IpuMeHsTH cBoOlMCTBA apU(PMETUUYECKUX JAEUCTBUNA IS
palMoOHaNN3alUN BIYUCICHUI.

I[puMeHATH MPaBUJIO OKPYIJIEHUs JECATHYHBIX Ipo0el, mpu
HE00XOAMMOCTHU C BU3YaJIbHOW OMOPOH.

IIpoBoauTL HCCIEAOBAHUSL CBOWCTB JECATUYHBIX JApOOEH,
ONMHUpasChb Ha YHMCIOBbIE OHKCIEPUMEHTHl (B TOM 4YHCIE C
MTOMOIIIBIO KOMITBIOTEPA).

Pacno3HaBaTh UCTUHHBIE U JIOXKHbIE BBICKA3bIBAHUS O JPOOSX,
NPUBOAUTH, MNPUMEPbI U  KOHTPIPUMEPHI, CTPOUTH
BBICKA3bIBAHMS Y OTPULIAHUS BBICKA3bIBAHUI.




Pematp mnpocTediMe TEKCTOBBIE 3aJlaud, COJAEpIKalllue
JIpoOHBIE JaHHBIC, U HA *HAXOXXJEHUE YaCTH IEJIOT0 U IEJI0T0
0 €r0 YaCTH™; BBISABJISATH UX CXOACTBA U PA3JIHYHS.
MoaeaupoBaTh XOJ PELIEHUS 3aJladd C MOMOIIBIO PUCYHKA,
CXeMbl, Tabuuipl. Pa3oupaTh pasiauyHble PELIeHHs, 3alUCU
pEIIEeHNI TEKCTOBBIX 3a]a4.

OmnepupoBath JAPOOHBIMU YHCIAMU B PEANbHBIX >KU3HEHHBIX
CUTYaITUSX.

C noMombi0 megarora OEHWBAThb MOJYYECHHBIN PE3yJbTar,
OCYIIECTBJSATh  CaMOKOHTPOJb, IPOBEpPssi  OTBET  Ha
COOTBETCTBHUE YCIOBUIO, HAXOJAUTD OIINOKU.

3HAKOMHTHCS ¢ HCTOPHEH Pa3BUTHS apUPMETHKU

Harasanas
reoMeTpHus.
Tena u purypsi
B IIPOCTPAHCTBE
(9 9)

*MHororpaHHuku. M300pakeHre MHOTOTpaHHHKOB. Mojenu
IIPOCTPAHCTBEHHBIX TEIL.

[IpsmMoyronbHbIi napamienenunen, kyd. Pa3séprku kyba u
napajuleJICuIe1a.
O0BEM KyOa, IPAMOYTOJILHOTO Tapajuiesenunena™.

PacnozHaBaTh Ha 4YepTexax, PHCYHKAX, B OKPY:KalolleM
MHpe [IPSIMOYTOJIbHBIN NMapasuiesenumes], Kyd, MHOTOrpaHHHUKH,
ONMNCHIBAThb, HMCHOJB3Yysl TEPMHHOJOTHIO, OIEHUBATH
JIMHEHHBIE Pa3MEpHI.

IMpuBoauThH MpUMepPHI 0OHEKTOB PEATHHOIO MUPA, UMEIOIINUX
dbopMy MHOTOTpPaHHHKA, MPSIMOYTOJBHOTO IapauieeuIe/a,
KyoOa.

N306pazkarh KyO Ha KJIeTyaToil Oymare.

HUccaenoBatb CBOMCTBA KyOa, MIPSAMOYT'OJIBHOTO
napajiesienune1a, MHOTOTPAHHUKOB, UCIIONIB3YSl MOJIENH TIPH
HEO0OXOIUMOCTH C HAMPABJISIOLIEH TOMOIIBIO.

Pacnmo3HaBarp  pa3BépTkM Kyba U mapajiesienunenaa.
MopenupoBath Ky0 U mapajuienenunesn u3 Oymaru u npoyux
MaTepHuasoB, Mo oopasiry.

Haxonuth u3MepeHUus, BBIYUCISATH IUJIOIIAb TOBEPXHOCTH;
00bEM Ky0a, MPSAMOYTOJIBHOTO TMapasuieNienuIiea ¢ Onopol Ha
AJITOPUTM YYeOHBIX JEeHCTBUH; HMCCIeI0BATH 3aBHCHMOCTH
00b€Ma Ky0a OT IJTMHBI ero pedpa.

Ha0aonats W NpoBOAMTH AHAJOTMH MEXIY IOHATHAMU
TUTONIAIM ¥ 00BbEMA, TIEpUMETpa U TUTOIIA A TIOBEPXHOCTH.
Pacno3HaBaTh WCTHHHBIE U JIOXKHBIE BBICKA3bIBAHUS O




MHOTOI'DaHHUKAX, NPHUBOIAMTH NMPHUMepPbl U KOHTPIPUMEDSI.
Pemath 3aaum 13 peaabHON KU3HU.

IloBTOpPEHHE
M 00001IeHHE
(10 u.)

[loBTOpEeHNE OCHOBHBIX MOHATHM M METOAOB Kypca 5 Kiacca,
00o011eHre 3HAHUH.

Beryucaare 3HAYECHUs BBIPAKCHU, coaepKammx
HaTypaJbHbIE 4YHCIA, OOBIKHOBEHHBIE M JECATUYHBIE IpOOH,
BBIMOJHATh MPEOOpa3oBaHUs 4YHMCEN TMPU HEOOXOIUMOCTH C
HaIIPaBJIAIOLIECH TOMOILBIO.

BoiOupats  cmoco®  CpaBHEHUST  YHCEJ,  BBIYHCICHUH,
NPpUMEHSATh CBOiicTBa apu(MeTHUeCKux JeHcTBUM  JUId
palMOHAIN3AINN BEIYUCIICHUMN.

OcyumiecTBISITh CAMOKOHTPOJIb BBIIIOJIHAEMBIX JEHUCTBUU U
CaMOIIPOBEPKY Pe3yJIbTaTa BEIYUCICHUM.

Pemate mnpocreiflume 3amauM U3 PEAIbHOM  KU3HHU,
NPUMEHATH MaTeMaTHYecKHe 3HAHUS Ul PEIICHUA 3a1a4 U3
JIPYruX y4eOHBIX MPEAMETOB.
Pemiate mpocreiiiiue 3agavu
CPaBHHBATh  CIOCOOBI  PEIICHUA
PALMOHAJIBLHBIN CIIOCO0.

Pa3HbIMH
3aJa4u,

crocodamm,
BBIOUPATH

6 xkaacc (ue menee 170 u)

Ha3Banue
pa3aeJia (TemMbl)
Kypca (4uciao
4acoB)

OcHOBHOe coep:kaHue

OcHOBHBIE BH/IbI 1€SITEJILHOCTH 00yYAKOIIMXCS

HarypanbHble
yucia
(30 )

Apudmernueckue JIEUCTBUS c MHOTO3HAYHBIMHU
HAaTypaJbHbBIMA YHCJIaAMHU. YucnaoBbie BBIPpAXXCHUA, TOPANOK
JIEWCTBHI, UCTIOJIb30BaHNE CKOOOK. OKPYIJICHUE HATYPaJIbHBIX
YHCEIl.

Jenutenn u KpaTHBIC YMCIIa; *HaUOONBIINNA OOIIHMI JCIUTEIH
U HanMEHbIIIee 00IIee KpaTHOe™.

BoinoaHATL apudmeTHyeckne AelcTBUS ¢ MHOTO3HAYHBIMU
HaTypaJbHbIMU YHCJIAMHU, HAXOAUTh 3HAYCHHMHA UYUCIIOBBIX
BBIpaXXEHHI cO ckoOKaMu U 0e3 CKOOOK; BBIYMCJISITH 3HAYEHH S
BBIPa)KEHUH, COIEpKAIUX CTETICHU.

BbINOJHATL NPUKUAKY M OHEHKY 3HAUCHUH YHCJIOBBIX
BBIPA)KEHUH, IPUMEHATH NPHEMbI IPOBEPKH PE3YIILTATA.
Hcnonb30BaTh MNpH  BBIYUCICHUAX IMepPeMeCTUTEIbHOe H




PaznoxkeHnne uncna Ha TpPOCTble MHOXHUTENTU. JlennMocTb
CYMMBI U ITpou3BeAeHUsl. [leneHne ¢ 0CTaTKOM.
Pemenne TekCTOBBIX 3a1a4.

coueraTejbHOe CBOWCTBA CJOXKEHHMA W  YMHOKEHMS,
*pacnpeaejiMTeJIbHOe CBOWCTBO YMHOKEHHMS] OTHOCHUTEJIbHO
CJI0KeHUs™, cBolicTBa apupMeTHYeCKHUX /AeiicTBHIA.
HccnenoBath  YHCIOBBIE  3aKOHOMEPHOCTH,  IPOBOJIUTH
YHCIIOBBIE SKCIICPUMEHTHI.

@®opmyaupoBaTh OMNpeAesieHUs] JIEIUTENsT U KpaTHOro,
HauOOINBIIero OOIIEero JeNuTeNs W HAUMEHBIIETro OOIIEero
KpPaTHOT0, MPOCTOr0 M COCTAaBHOTO YHCEJ; MCIOJIb30BaTh 3TH
MIOHSATHS NPH PEIIeHUH 3a]1a4 (TP HEOOXOIMMOCTH C OIOPON Ha
aNTOPHUTM TIPABUIIA).

I[IpuMeHSITH AJITOPUTMBI BBIYUCIICHUS HAaMOOJBIIETO OO0IIETO
JenuTeNss W HauMEHbIIEro oOOIIero KpaTHOro JBYX 4YHCE,
JITOPUTM PA3JIOKEHHS YKCIa HA TIPOCTHIE MHOKHUTEIIH.
HccienoBars cBoOiicTBAa JI€IMMOCTH CYMMbBI U NPOU3BEICHMUS
YHCEINl C OITIOPOM Ha BOIPOCHBIM IUIAH.

I[IpuBoauTh mNpHMEPHI YHUCENI C 3aJaHHBIMM CBOMICTBaMH,
pacmo3HaBaTh BepHble W HeBepHble YTBEPXKIEHUS O
CBOWCTBaX YHCEN, ONMPOBEPraTh HEBEPHBbIC YTBEPXKACHUS C
MTOMOIIIBI0 KOHTPIIPUMEPOB.

KoncrpyupoBare  MaTeMaTH4ecKHMe  IpelJIOKEHUS]  C
MIOMOUIBIO CBSA30K «H», «UIH», KECIH. .., TO...» [I0 00pas3iy.
Pematp TeKCTOBbIE 33/1a4H, BKIIOYAIOIINE TOHATHS JEIUMOCTH,
apuMeTHyecKuM CIocoOOM, HCIOJb30BaTh IHepedop Bcex
BO3MOYKHBIX BAPHAHTOB C ONOPOW Ha BOIPOCHBIH IJIaH.
MoaenupoBaTth X0/ pELICHHS 3a/ladyd C MOMOUIbIO PUCYHKA,
CXEMBI, TA0JIULIBL.

[lpuBonuTh, pa3duparh, OLECHUBATH pa3HYHbIE pelIeHUs],
3alMCH  pelleHHil TEeKCTOBBIX 3aJad C HalpaBIIAIOLIEH
HIOMOILBIO.

Kputrndecku OLICHUBAaTh MOJYYEHHBIH pe3y/bTaT, HAXOIAMTh
OIMOKH, OCYHIECTBJIATH CAMOKOHTPOJIb, NMPOBEPsisi OTBET
Ha COOTBETCTBHE YCJI0BHIO.

Harasipnas

*TlepnienaukynsipHble npsiMble. [lapaniensHble npsmMbie™.

Pacno3naBathr Ha YCPTEkKaxX, PHCYHKAX CJlIydau B3aWUMHOI'O




reoMeTpus.
IIpsimble HA
IUIOCKOCTH
(74)

Paccrositnue mexay AByMsl TOYKaMHU, OT TOYKHM JO TNPSMO,
JUIMHA ITyTH Ha KBAJPAaTHOM CETKE.
*TIpumepbl NPSMBIX B IPOCTPAHCTBE™.

PacTONOKEHUS ABYX MPSIMBIX.
N300paxaTth ¢ TNOMOIIbIK YePTEKHBIX HHCTPYMEHTOB
KIeT4aToil Oymare JBe TepeceKaromuecs TMpsMble, JBE
napauIeNIbHbIC MPSMBbIC, CTPOUTH MPSIMYIO, MTEPICHIUKYISIPHYIO
JTAaHHOM.

IpuBoauTH npuMepbl napaieabHOCTH "
MEPICHIUKYIIPHOCTH MPSIMBIX B IPOCTPAHCTBE.

Pacno3HaBaTh B MHOTOYIOJIbHUKAX TEPHEHAUKYISIPHBIE U
napajuiesibHble  CTOpOHbL. HM300pa:kaTh MHOTOYTOJIBHHUKH C
napajuieIbHBIMU, TIEPIICHIUKYISIPHBIMU CTOPOHAMH TI0 00pas3ILy.
HaxoauTh paccTosHuE MEXAY IBYMS TOYKaMH, OT TOYKH IO
OpsIMOM, JUIMHY IIyTH Ha KBaJpPAaTHOH CETKe, B TOM YHCIC
UCTIOJIB3YS ITUPPOBEIC PECYPCHI.

JApodu
(32 v)

OObikHOBEeHHast  ApoOb, OCHOBHOE  CBOWCTBO  JIpoOH,
cokparnieHue apodeit. CpaBHEHHUE U YITOPSIIOYMBAHUE IPOOEH.
Hecarnunbie [poOu 1 METpUYecKas CUCTeMa Mep.

Apudpmernueckue  ACUCTBUS € OOBIKHOBEHHBIMH U
JECATUYHBIMU APOOSMHU.

Otnomenne. JleneHue B JaHHOM OTHOIICHWH. *Macmrab™,
MPOTIOPIIUSL.

[Tonsitue mponenrta. BriuuciaeHue nporeHTa OT BEIUYUHBI U
BEJIMUMHBI 110 €€ MPOLICHTY.

Pemenne TekcTOBBIX 33724, COJIEPXKALIUX APOOU U IPOLIEHTHI.
[Ipaktuyeckast pabota «OTHOLIEHUE ATUHBI OKPYKHOCTH K €€
JUaAMETPY».

CpaBHHBaTh H YNOPSIOYUBATH JpoOU, BHIOMPATH CHOCOO
CpaBHEHHUS JIPOOEH.

IpeacraBiasith JecATUYHbIE APOOM B BHJE OOBIKHOBEHHBIX
npobeil u OOBIKHOBEHHBIE B BHJIC JIECATUYHBIX, MCIOJIb30BATh
IKBHBAJEHTHBIE TPEICTABIEHHsA APOOHBIX YHCENT MpPU HX
CpPaBHEHMH, TIPU BBIUUCICHUSAX (IpU HEOOXOJUMOCTH C
HaIPaBJIAIOIIEH TOMOLIBIO).

Hcnoab3oBaTh JECATHYHBIE JpoOM MpH HpeoOpa3oBaHUU
BEJINYUH B METPUYECKON CUCTEME MEP.

BoinoanaTs apudmerndeckne aelicTBUsI ¢ OOBIKHOBEHHBIMU
U 1ECATUYHBIMU JAPOOSIMHU.

Bbruncasars 3HAYCHUS BBIPaKCHUIA, coJleprKalux
OOBIKHOBEHHbIE M JECATUYHbIE  JOpOoOM,  BBITOJIHATH
npeoOpa3oBanus JApoOel, BBIOMPATH CMOCO0, NPHMEHATH
cBoOiicTBa apudMETUUYECKHX JEUCTBUU I pallMOHATH3AIUN
BBIYMCIICHUM.

CocTaBJsiTh OTHOIIEHHS U IPOMNOPLUH, HAXOAUTH OTHOIICHHE
BEJINYMH, JCJIUTh BEJIMUUHY B JAHHOM OTHOIIECHUH.

HaxoauTh 3KCNEepUMEHTATbHBIM NMYTEM OTHOLICHHUE JJIMHBI
OKpY)KHOCTH K €€ JuaMmerpy (IpH HEOOXOTUMOCTH C




HaTpaBJISIOIIEH TTOMOLIBIO).

Haxoauth Macimtald Iu1aHa, KapThl W BBIYUCIATH PACCTOSHUS,
UCTOJIB3Ys MaciTald ¢ ONOopol Ha aNrOpUTM y4eOHBIX 1eHCTBHIA.
OO0BSACHATH, YTO TAKOE MPOIICHT, YIMOTPEOISITH 00OPOTHI peuH
CO CJIOBOM «IIpPOLIEHT». BbIpaskaTh NPOLEHTH B APOOSX H
IpoOu B MPOIIEHTAX, OTHOIICHUE JIBYX BEJIMYHH B MPOIIEHTAX.
BbIuucasATh NPOLIEHT OT YMCIIA U YUCIIO TIO €r0 TPOLIEHTY.
Oxpyrisitb ApoOM W TIPOLEHTHI, HAXOJWUTH TNPHOIMKEHHUS
qucea NpU HEOOXOIWMOCTH C HCIOJB30BAaHUEM BH3YyaIbHOM
OTIOPBI.

Pematp, 3amaum Ha YacTH, TMPOLEHTHI, NPOMOPLUH, Ha
HaXOXJCHHE APoOU (IIPOICHTA) OT BETMYUHBI M BEJTMYUHBI 110 ¢
apobu (TpoIeHTy), Apodu (MPOIEHTa), KOTOPBIA COCTaBIsET
oAHa BenmuuuHa OT Apyroi. IlpuBoauTh, pa3duparh,
OLIEHNBATh PA3IMYHBIC PEIICHHS, 3aMUCH PEIICHUIH TEKCTOBBIX
3aJa4 Py HEOOXOTUMOCTH C HAMPABJISIOUICH MTOMOIIIBIO.
N3Baexkats uHpOpManMw U3 TaOMMI, W JUArpaMmm,
HUHTEPIPETHPOBATH TaOJINYHBIC JIaHHBIE, OTIpeNIeIATh
HanOoJIbIIIee U HAUMEHBIIIEE U3 MPEICTABICHHBIX JaHHBIX.

Harasignas

reoMeTpHsi.

Cummerpus
(6 9)

*OceBast cummMmeTpus. LleHTpanbHas cuMMeTpus.

[ocTpoeHne cUMMETPUYHBIX (UTYD.
CumMeTpHs B MPOCTPAHCTBE™.

Pacno3naBaTh Ha 4epTexax M M300pakeHHsIX, H300pakaTh OT
PYKH, CTPOMTH C TOMOIIBI0O MHCTPYMEHTOB (UTYpPYy (OTpPE3OK,
JIOMaHYI0, TPEYrOJbHUK, MpPSIMOYTOJBHUK, OKPYKHOCTb),
CUMMETPUYHYIO JaHHOW OTHOCUTENIbHO TPSAMOH, TOYKH C
HaIIpaBJSOIIEH TOMOIIIBIO.

Haxoauth npuMepbl CHMMETPUH B OKPY>KAIOILIEM MUDE.
MopneaupoBath u3 Oymaru 1Be (UIYpBl, CHMMETPUYHBIC
OTHOCHUTEIIBHO TPSMOH; KOHCTPYHPOBATH TI'€OMETPUUYECKUE
KOH(UTypalyu, UCIOJb3Yysl CBONCTBO CUMMETPUH, B TOM YHCIIE
C TOMOIIBI0 IU(PPOBBIX PECYPCOB C ONOPOH Ha aJIrOPUTM
y4eOHBIX JIEUCTBHIM.

Beipakenus
¢ OyKBaMu

[Ipumenenue OykB AJIs 3alMCH MAaTEMaTHUYECKUX BBIPAKEHUH U
YHCJIOBBIE

npenaoKeHuil. *BbyKBEHHbIE  BBIPAKECHUS

Hcnoan3oBaTh OYKBBI JUIsI 0003HAYCHUS YHUCEI, NIPU 3aIHUCH
MaTeMaTUYECKUX  YTBEPXKIEHHUH, COCTaBIATh  OyKBEHHBIE




6)

[IOACTAHOBKU™.
BykBeHHBIC paBEHCTRBA, HAXO0XJICHUE HEU3BECTHOT'O
KOMITOHEHTa. DOPMYITBL.

BBIPAYKEHUS 110 YCIOBHIO 3aJa4H.
HccnenoBath  HECIOXHBIE  YHUCIOBbIE  3aKOHOMEPHOCTH,
MCIOJIb30BaTh OYKBBI JUIs1 UX 3aITUCH.

Borunciasite 4KcioBoe 3HaU€HHE OYKBEHHOTO BBIPAKEHUS NPU
3a/JaHHBIX 3HAYEHMUSX OYKB C ONOPOH Ha aJrOPUTM Y4eOHBIX
JIEUCTBUI.

3anuceiBaTh (opmyJibi: nepuMeTpa M IUIOIIAJIU
IPSIMOYTOJIBHHAKA, KBAaApaTa; [UIMHBI OKPYKHOCTH, ILIOIIAIU
KPYTa; BBIMOJHATH BEIYHCJIEHHS 110 3TUM (hOopMyIiaMm.
CocTaBasitb (pOpMyJibl, BBIPAKAIOIIHAE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BPEMSI, PACCTOSIHUE; 1IEHA, KOJIUYECTBO,
CTOMMOCTb; IPOU3BOJIUTENBHOCTb, BpeMs, O00BEM pPabOTHI;
BBITOJIHATH BBIYUCICHUS IO ATUM (POPMYIIaM.

HaxonuTh  HEU3BECTHBII  KOMIIOHEHT  apU(PMETHUEeCKOro
NEUCTBHUS.

Harasignas
reoMeTpusi.
Durypsi

HA IJIOCKOCTH
(14 9)

YeThIpEXYroIbHUK, IIPUMEPBHI YETBIPEXYTOJILHUKOB.
[IpAMOyroNbHUK,  KBajpar: CBOMCTBA  CTOPOH,  YIJIOB,
IyaroHaicu.

HSMepCHI/IC YI'JIOB. Buast TPCYTrOJIbHUKOB.

[lepumerp MHoOroyrompHuka. Ilmomane ¢urypel. dopmysasi
nepuMeTpa W IUIOM@AW NpsAMoyroibHUKa. [lpubmmkénHoe
U3MEpEeHHe Iomanu Guryp.

*TIpakTdeckas padora «Ilnomaas kpyran™.

N300pakaTh HAa HEIMHOBAHHOW W KIJIETYATOW Oymare cC
HCII0JIb30BAaHUEM YEePTEKHBIX UHCTPYMEHTOB
YETBIPEXYTOJIBHUKU c 3aJJaHHBIMU CBOMCTBAaMH: c
MapajuieJIbHbIMU, MEPIEHIUKYISIPHBIMUA, PABHBIMH CTOPOHAMH,
OpsIMBIMU ~ yIJIaMM U Ap., PaBHOOEIPEHHBIM TPEYrOJbHUK.
Ipennarars u 00Cy:KIaTh CMOCOOBI, AJATOPUTMBbI ITIOCTPOCHUS.
HccaenoBarh,  UCHONB3YSd  OKCHEPUMEHT,  HAOIIOZEHUE,
MOJICIUPOBAaHUE, CBOMCTBa  IPSAMOYIOJbHHMKA, KBaJpara,
pa3OuBaTh Ha TPEYTrOJIBLHUKU C OMIOPOI Ha BOMPOCHBIH TUIaH.
O00cHOBBIBATBH, ONPOBEPrarb C IMOMOIIBIO KOHTPIPUMEPOB
YTBEPKACHUSI O MPSMOYTOJbHHMKE, KBaJpare, pacmo3HaBaTh
BEPHBIE U HEBEPHBIE YTBEPKICHUS.

H3MepsATH U CTPOMTH C MOMOIIBIO TPAHCIIOPTUPA YIJIBI, B TOM
YHUCJIE B MHOI'OYI'OJIBHUKE, CPABHUBATH YIJIbl, PACIIO3HABATH
OCTpBbI€, IPSIMBbIE, TYIIbIE, pA3BEPHYTHIE YTJIbL

Pacno3naBarsb, H300paxkaTh OCTPOYI'OJIbHBIN,
MIPSAIMOYTOJIBHBIN, TYIIOYTOJIbHBIN, paBHOOEIPEHHBIH,
PaBHOCTOPOHHHMI  TpPEYroJbHUKH (NP  HEOOXOAMMOCTH C




MCTIOJIb30BAaHUEM BU3YaJIbHOW OTIOPHI).

Boruncasars epUMETP MHOI'OYT OJIbHUKA, IJI0IAIb
MHOT'OYTOJIbHUKA pa30MeHHeM Ha MPSMOYTOJbHUKH, HAa PaBHbIC
¢burypsl, HCHOJIB30BaTh METPUYECKUE EAUHMIIBI H3MEpEHUs
JUTMHBI ¥ TJIOMIATU C OTIOPOH Ha allTOPUTM Y4EOHBIX ACHCTBUI.
Hcnonb3oBaTh NpudanKEHHOE H3MepPeHue UIMH U IUIomanen
Ha KIETYaTol Oymare, NpUOIMKEHHOE W3MEPECHUE JIMHBI
OKPY>KHOCTH, IJIOLIaJH Kpyra.

IHoxoKkuTEIBLHBIE U

Lenpie  uyucia. *Moaynb  4uciaa, — reomMeTpudeckas

I[IpuBoAMTHL NPUMepPHI KCIOJIB30BaHUS B PEATbHON JKU3HU

oTpuIaTe/]bHbIe  |MHTEpIpEeTanus MOay/s. UUCIOBbIE TIPOMEKYTKH™. MOJOKUTEIBHBIX U OTPULATEIBHBIX YHCEIL.
qucJaa IlONOKUTENbHBIE M OTpUUATENbHBE wucia. CpaBHEHHe H306paxaTh 1enbie yncra, TOJIOKHTEIBHBIC H OTPHLATEIBHBIC
(40 1) TIOJIOYKHUTEIBHBIX M OTPULATENbHBIX uKcel. ApupmMernueckue | MG  TOIKaMH  Ha  9HCJIOBOM  MPAMOM,  HCIOIL30BATDH
NEHCTBHS C HOJIOKHUTENBHBIMU ¥ OTPHMIIATEIbHBIMY YnciaMy, | ACTOBYIO HPAMYIO JULS CPAaBHCHNS THCCL.
PelIcHIE TeKCTOBBIX 3a/1a4. IMpuMeHsiTh npaBUja CPaBHEHHSA, YHOPSI0YMBATH IICIIbIC
9yHuCiIa; *HAX0AUTh MOJYJIb Yhcia™.
@opMyJIHPOBATH MPABHUJIA BEIYUCICHUS C TIOJIOKUTEIBHBIMU
OTPUIATEIEHBIMA YHCIAMH, HAXOAMTh 3HAYEHHS] YHCIOBBIX
BBIPAYKEHHIA, COoIepKaIIUX JIEeUCTBUSA
C TOJOXUTEIbHBIMH W  OTPULATEIBHBIMH YHUCIAMH  TIPH
HEOOXOAMMOCTH C OTMIOPOI Ha AITOPUTM IpaBHUIIA.
I[IpuMeHsiTh  cBOWCTBA CIOKEHHS W  YMHOXCHHS  JUIS
peoOpa3oBaHMs CyMM U TPOU3BEICHU.
IIpencraBienne IlpsmoyronbpHast  cucTeMa  KOOpAMHAT HAa  IUIOCKOCTHU. |OOBSICHATH, M MILIIOCTPHPOBATH MOHATHE IPSIMOYTOJIbHON
JTaHHBIX KoopauHaTe! TOYKHM Ha MIIOCKOCTH, a0CIICca U OpIUHATA. CHCTEeMbl ~ KOOpAWHAT  HA  IUIOCKOCTH,  HCHOJB30BaTh
(6 49) CTonGYATIC U KPYTOBbIC AHArPAMMEL. TEPMHUHOJIOTHIO; CTPOMTh Ha KOOPJMHATHOM INIOCKOCTH TOYKH U

[IpaxTrueckas pabora «IlocTpoenue quarpammy».
Pemenne  TEKCTOBBIX  3adad,  COJEpPIKAIIMX
MMpEaACTAaBJICHHEBIC B Ta6n1/1uax M Ha JuarpamMmax.

JaHHBIC,

(bI/Il"ypBI II0 3aJlaHHBIM KOOpAWHATaM, HAaXOAUTb KOOPIAHWHATLI
TOYCK.

Yurarth cTosI0YaThIe u KpPYTOBbIE JMarpaMMBbl;
HHTEePHPeTHPOBATH JTAaHHbIE; CTPOMTH cTosIOuaThle
JMarpaMMBbl.

Hcnonb3oBaTh MHGOPMALMIO, [IPEICTABICHHYIO B TaOIunax,
Ha JuarpamMmax Uil PELIeHUs TEKCTOBBIX 3aJady M 3a7ad H3




peanbHOM KU3HU.

Harassnnas
reoMeTpus.
Durypsl

B IIPOCTPAHCTBeE
(9 4)

*TIpsimoyTronbHBIN Napasienenunen, Kyo, mpusma, nupaMusa,
KOHyC, UuimuHAp, I1map u  chepa.  H3o0pakeHue
MIPOCTPAHCTBEHHBIX dburyp. [Tpumepsr pa3BEPTOK
MHOI'OIrpaHHUKOB, MUWIMHAPA 1 KOHYCA.

[IpaxTueckas paboTta «Co3znanue Mojienen
OPOCTPAHCTBEHHBIX (QUTYDY.

[lonsitue o00bEMa; eauHHUIBI H3MepeHUs o00bEMa. O0bEM
IpSIMOYTOJIBHOTO Mapajuiesenumena, Kyoa, Gopmyssl 00béMa™.

PacnosnaBarp Ha  4YepTekKax, pPHUCYHKax, OINHMCBHIBATH
nMpamMuay, Npu3My, HWIMHAP, KOHYC, IIap, M300paxKkaTh UX OT
PYKH, MOEJHPOBATH U3 OyMaru, MiIacTUINHA, IIPOBOJIOKU H JP.
¢ HampasJsitoniel nomoiupo. IIpuBoAMTH NMpUMepbI 0OBEKTOB
OKpY’KaloIIero MUpa, UMEIOLINX (OPMbI HA3BAHHBIX TEJ.
Hcnoab30BaTh TEPMHMHOJIOTHIO: BEpIIMHA, pedpo, TIpaHs,
OCHOBAHHE, BBICOTA, PAJUYC U TUAMETP, Pa3BEPTKA.

N3yuyaTh, UCHONB3YSl SKCIEPUMEHT, HAOIIOJCHUE, U3MEPEHHE,
MOJIEJIUPOBAaHUE, B TOM YHUCIIE KOMIIBIOTEPHOE, U OMHUCHIBATH
CBOICTBA HA3BAHHBIX TEJ, BBISIBJIATH CXOACTBA M Pa3JIMYUA:
MEXIy UPaMUION U IIPU3MOM; MEXNY LIWJIMHIPOM, KOHYCOM U
1IapOM.

Pacno3naBath pa3BEPTKU Mapaiienenunena, Kybda, MpHU3MBI,
IIMPAMUJIBI, KOHYCA, WINHIPA; KOHCTPYHPOBATH JAaHHBIC TEla
U3 pPasBEPTOK, CO3[aBaTb MX MOJCIM C HaAIPaBIAIOLIEH
ITOMOUIBIO.

Co3naBaTh MoOAeJM TPOCTPAHCTBEHHBIX (uryp (w3 Oymarw,
IIPOBOJIOKH, IUIACTHIIMHA U JIP.) C OIIOPOM Ha aJIrOPUTM y4eOHBIX
JNEUCTBHMN.

N3mepaTh, Ha MomeJsix: JUIMHBI péOep MHOTIOIpaHHMKOB,
JUaMeTp 1apa.

Bbruncasate mno  ¢opmynam: 00bEM  NPSIMOYTOJIBHOTO
napajuieNienunena, Kyda; HCIONb30BaTh E€IMHUIBI H3MEPEHHS
00bEMa; BBIYHCAATH OOBEMBI TEJ, COCTaBIEHHBIX M3 KYyOOB,
NapajIeJICNUICI0B; peliaTh 3a4a4i C PEAIbHBIMUA JaHHBIMU C
OIOPOH Ha CIIPaBOYHYIO MH(OPMALHIO.

IToBTOpEHME,
00001IEHHE,
cHCTeMATH3alUs
(20 u)

[loBTOpEHHE OCHOBHBIX MOHSTUM M METOJIOB KYpcOoB 5 U 6
KJIacCOB, 0000IIeHNE U CHCTEMATH3aIlAs 3HAHUMN.

Bbruncasarts 3HAYCHUS BBbIpa)KEHUH, coJIeprKalux
HaTypaJIbHbIE, LENbIE, IOJIOXKUTEIbHBIE U OTPULIATENIbHbBIE
qucaa, OOBIKHOBEHHBIE M JIECATHYHBIE JApPOOHM, BBIOJIHATH
npeoOpa3oBaHusl YMCEN W BBIPAXKEHUIH MpPHU HEOOXOJUMOCTH C
HaMpaBJISIOIIEH TOMOLIBIO.




BeiOupars  cmoco®  CpaBHEHHs  4YHCEIl,  BBIYMCIICHMUIA,
NpUMEHATh CBOMCTBA apudmMeTnyeckux JEHCTBUM IS
palMOoHANN3alUY BIYUCIICHUI.

Pemarps nmpocreiilime 3amauM U3 pEATbHOM  JKU3HH,
NPUMEHATh MaTeMaTH4YeCKHe 3HAHMSA Ul PEIICHMs 3a1ay U3
JIPYTUX MIPEIMETOB.

PemaTs npocreiimue 3aga4u pasHbIMH CIIOCO0AMH.
OcyuiecTBASITH CAMOKOHTPOJIb BBINOJHSAEMBIX JIEUCTBUM H
CaMOIIPOBEPKY Pe3yJIbTaTa BHIYUCICHUH.

TEMATHYECKOE INTAHUPOBAHUE YYEBHOTI'O KYPCA «AJITEBPA» (1O I'OAAM OBYYEHMUS)

7 kaacc (ae menee 102 )

Ha3zBanue

pazaesa (TeMbl)
Kypca (4uci1o

OcHoBHOe cofepkaHue

OcHoOBHBIE BU/IbI 1eATEJIbHOCTH 00y4aI0 M XCH

4acoB)
Yucaaun [loHsiTHE pAlIMOHATIBHOTO YHUCIIA. CucreMaTu3upoBaTh U obdoramarh 3HAHUSA 00
BbIYMCJICHUS. ApubmMeTnueckne JEHCTBUA C PAIMOHAIBHBIMU YHUCJIaMU. | OOBIKHOBEHHBIX U ACCATUYHBIX APOOSX.
PanuonanbHbie CpaBHeHue, ynops04YMBaHUE PALlMOHAIBHBIX YHCEN. CpaBHHBATHh H YNOPSIA0YMBATH APo0OH, IpeoOpa3oBbIBas MPU
quciaa CreneHb ¢ HATYpaJIbHBIM MTOKa3aTEIEM. HEOOXOAUMOCTH  JIECSATHYHBIE JApoOM B  OOBIKHOBEHHBIC,

(25 u)

Pemienre OCHOBHBIX 3aday Ha I[pO6I/I, IMPOLCHTHI U3 peanLHoﬁ

MIPAKTHUKHU.
IIpu3Haku  OE€IUMOCTH,  Pa3ilOKECHMS
HaTypaJIbHBIX YHUCEIL
PeanbHbIe 3aBUCUMOCTHU. IIpsamas
IIPONOPLUUOHAIBHOCTH.

MHOXHUTCIIN

OOBIKHOBEHHBIE B JECSATHYHBIC, B YACTHOCTU B OECKOHEUHYIO
JECATUYHYIO APOOb.

IIpumensiTb  pa3HooOpa3Hble  CHOCOOBI W NPUEMBI
BBIYHCJIEHUSI 3HAYEHHIT POOHBIX BBIPAKEHHH, COAEepKAIINUX
OOBIKHOBEHHBIE H  JCCATHYHBIC JApOOU: 3aMEHSITh  IPHU
HEOOXOAUMOCTH  JIECATUYHYIO  JIpoOb  OOBIKHOBEHHOM W
OOBIKHOBEHHYIO JECATUYHOM, MPUBOAMTH BhIpa)keHUE K (opme,
HauOosiee ymoOHOW IS  BBIYKMCICHHH, MPeoOpa3oBHIBATH
JIpOOHBIC BBIPAKEHUS HA YMHOXKCHHUE W JCNICHUE JECATHYHBIX
JIpo0eii K IEHCTBUSM C LEIbIMH YHCIaMU (TIPU HEOOXOIUMOCTH




C HaNpaBJIAOLIEN TOMOILBIO).

IIpuBoauTh 4ucI0OBble M OyKBeHHble NPHUMepPbI CTEIICHHU C
HaTypaJbHbIM IOKa3aTeleM, OOBSICHSAS 3HAUYEHUS OCHOBAHHS
CTENeHH M MoKa3aTessl CTENEeHH, HAXOJIUTh 3HAUEHUS CTeneHel

Brza a' (a — mr000€ parroHaAIbHOE YKCII0, N — HATypabHOE
YHCII0) C OTOPOM Ha CIIPaBOYHYIO0 UH(OPMAIIHIO.

[lonumate cMbICaA 3anMCH OOJBIIMX YHCEJT € MOMOLIbIO

AeCATHYHBIX Apo0eil U creneHei yucaa 10, IpuMEHATh UX B

peajibHbIX CUTyalMsX.

IIpuMeHSATH TPU3HAKH JAEIUMOCTH, PA3JI0KEHHUSI HA MHOKHUTEIIN
HaTypaJbHBIX YUCET.

Pemate nmpocreiimue 3agauyM Ha  4acTH, IIPOLICHTBHI,
IIPONOPLIMY, HA HAXOXKJIEHUE IpoOu (IIPOLEHTa) OT BEIUUMUHBI U
BEIMYMHBI 10 €€ apobu (mpoleHTy), ApoOu (IpoleHTa),
KOTOPBIM COCTABJISIET OJHA BeaW4MHA OT Apyroil. IlpmBoauTs,
pa3douparThb, OLleHUBATDH PA3JIMYHBIC PELICHNUS, 3alIUCH PELICHUN
TEKCTOBBIX 3aj1a4.

Pacno3HaBath M OOBSICHAAITH, ONUPASCh Ha OIpPEACICHUS,
MpsIMO  TIPOMOPIIMOHATIBHEIE W O0paTHO MPOMOPIHUOHATBHBIC
3aBHCHUMOCTH MEXAY BEJIMYMHAMH; MPUBOIAUTH NMPUMEPHI 3TUX
3aBHUCHUMOCTEH M3 peallbHOT0 MHpa, U3 JAPYruX YyueOHBIX

IIPEIMETOB.
Pemare mpocreiinye NmpakTHKO-OPUHEHTHPOBAHHBbIE 3adadu
Ha  JapodM, TNPOUEHTbI, MNpPAMYKW H  00paTHYIO

IMPOMOPUMOHAJTBHOCTH, IPOMMOPIINHA.

Auredpanyeckue
BBIPAKEHHU S
(27 4)

bykBeHHbIE BBIPAXKEHUS.
3HAYEHUs IEPEMEHHBIX. DOPMYIIbI.

[IpeoOpa3zoBaHre OYKBEHHBIX BBIPAXKEHUH, PACKPHITHE CKOOOK
Y TIPUBEJICHUE TIOJJOOHBIX CIIaracMbIX.

CBoiicTBa CTENEHH C HATYpaJbHBIM IMOKA3aTEIIEM.
MHOT0YJICHBI.

MHOI'O4YJICHOB.

[Tepemennbie.  JlomycTtumbie

CrnoxxeHue,
DopmyJibl

BBEIUMTAHHE,
COKPaIIEHHOTO

YMHOXXEHHE
YMHOKEHHUS.

OBaazern HA 0a3oBOM YPOBHe anreOpanyecKon
TEPMUHOJIOTHEN M CHMBOJIMKOW, NMPHUMEHAITH €€ B IpoOIEeCcCce
OCBOCHMsI yUeOHOT0 MaTepuaa.

Haxonuth 3HaueHUs OyKBEHHBIX BBIPAKEHHH TPH 3aJaHHBIX
3HA4YEeHUAX OYKB; BHINOIHATH BBIYMCICHHS 110 hopMyIam.
BbInoHATH IPeo0pa30BaHus 1IEJI0T0 BHIPAXKEHHUSI B MHOTOWICH
NPUBEJCHUEM NOJOO0HBIX CJIaraeMbIX, pACKPhITHEM CKOOOK.




PaznoxxeHre MHOTOYICHOB HA MHOXKUTEIIH.

BbINOTHATH YMHOXKEHHE OJHOWIEHA HAa MHOTOWIEH W
MHOIOWJIEHa Ha MHOTOYICH, MPUMEHATH (POpMysbl KBajpaTa
CyMMBI M KBaJpaTa pa3HOCTH C OINOpPOH Ha CIPAaBOYHYIO
nH(pOpMaLHIO.

OcyuiecTBAATh PA3IOKEHUE MHOTOWICHOB HAa MHOMKHUTEIH
yTEM BBIHECEHUS 32 CKOOKM OOIEro MHOXXUTENS, IPUMEHEHHUSI
dopMynbl  pPasHOCTH KBaApaToB, (OPMYT COKpAIIEHHOTO
YMHOKEHUS C OIOPOH Ha CIIPAaBOYHYIO UH(POPMALIHUIO.
[Ipumensite 1peoOpa3oBaHHE MHOTOWICHOB MJISI PELICHUS
pa3NMYHBIX 3a/7a4 U3 MaTeMAaTUKH, CMEXKHBIX NPEJAMETOB, W3
peaabHON NPAKTHUKHU.

3HAKOMHUTBCS ¢ UCTOPHEH Pa3BUTUS MATEMATHKH.

YpaBHeHus
1 HEPaBEHCTBA
(20 v)

YpaBHeHue, IIpaBUJIa npeoOpa3oBaHus YPaBHEHUH,
PaBHOCUIILHOCTb YPaBHEHUM.

JIuHeitHOe ypaBHEHUE C OJHON IEPEMEHHOI

IIEPEMEHHOM, PEIICHUE JIMHENHBIX ypaBHeHU. Pemenne 3anay
C TIOMOILBIO YPAaBHEHHH.

*Jluneiinoe ypaBHEHHE C IBYMsI IEPEMEHHBIMU U €T0 TpaduK™.
Cucrema 1ByX JMHEWHBIX YPAaBHEHUH C JBYMs IIEPEMEHHBIMHU.
Pemenue cucrem ypaBHEHHH CHOCOOOM TOJICTAHOBKH H
CHOCOOOM CIIOXKEHHUS.

Pemarp JuHEHHOE ypaBHEHHME C OJHOM IE€PEMEHHOM,
npuMeHsisi NMpaBHJa IEPEXoJa OT HCXOJHOIO YpaBHEHUS K
paBHOCWJIBHOMY €My Oonee mpocroro Buzaa. IIpoBepsiTh,
SIBJISIETCSL JIU KOHKPETHOE YHCIIO KOPHEM YpaBHEHHUSI.

I[MoaOdupatry npuMepbl Map YUCEN, SBIAIOMIMXCS PEIICHUEM
JUHEWHOTO YPaBHEHUS C ABYMsI IIEPEMEHHBIMH.

CTpouth B KOOPJIMHATHOM IUIOCKOCTH TpaduK JIHHEHHOTO
YpaBHEHUSI C JABYMsI TNEPEMEHHBIMH (TP HEOOXOAMUMOCTH C
HCIIOJIb30BAaHUEM CMBICIIOBOM OMOpPHBI); MONB3YSICH TpaduKoOM,
NMPUBOAUTH NPUMeEPHI PEILICHUS YPABHEHUS.

HaxonuTh penieHue CHUCTEMBI JBYX JIMHEWHBIX YPaBHEHUU C
JIBYMsI TIEPEMEHHBIMH C OIOPOW Ha aJrOpuUTM Y4eOHBIX
IEUCTBUI.

CocTaBJsiTh U pemiaTh YpaBHEHHE UM CUCTEMY YPaBHEHHUH 11O
YCIOBHIO 3aJaud, MHTEPIPETUPOBaTh B COOTBETCTBUU C
KOHTEKCTOM 3a/laud TIOJNyYeHHBIN pe3yJabTaT ¢ OMOpoil Ha
BOIIPOCHBIN TIJIaH.

Koopaunartsi
U rpadguku.
DOyHKIUA

Koopaunata Touku Ha mnpssMOW. YHMCIOBBIE NPOMEKYTKH.
Paccrosnue Mexny 1ByMs TOYKaMHU KOOPAUHATHOW NPSMON
[IpsimoyronbHas cucTeMa KOOpAMHAT Ha I1ocKocTy. [Ipumepst

HN3o00paxkath Ha KOOPJIMHATHOU MpAMOi TOYKH,
COOTBETCTBYIOIIME 3aJaHHBIM KOOpAMHATaM, JIy4Hd, OTPE3KH,
WHTEPBAJIbL; 3aMUCHIBATh UX Ha alreOpanveckoM si3bIKe.




(24 1)

rpa¢pukoB, 3agaHHbIX (opmynamu. YteHue TpaduKoB
pEAbHBIX 3aBUCUMOCTEM.

Ionstne Qynkuuu. I'padux ¢ynakiuu. CBolcTBa (QYHKIHMA.
Jluneitnass  ¢yukums. IlocTtpoenume rpaduka JHHENHHOM
¢ynkyn. ['paduk Gyrkumm y = kX + b,

OTMeyaTh B KOOPAMHATHOM IMJIOCKOCTH TOUYKH I10 3a/laHHBIM
KOOpJAWHATAM; CTPOUTHh T'padUKHA HECIOXKHBIX 3aBHCHMOCTEH,
3aJJaHHBIX (opMylTaMH, B TOM YHCJIE C MOMOIIBIO IHM(PPOBHIX
1abopaToOpHiA.

I[IpuMeHsAITH, M3y4YaTh NPEeUMYIECTBA, MHTEPNPETHPOBATH
rpadguvecKkuii criocod MpeACcTaBICHUs U aHAIN3a pa3HOOOPa3HOM
KU3HEHHOH MH(pOpMAIIHH.

OcBauBaTh Ha 0a30BOM ypOBHE MOHATHE (DYHKIIUH, OBIIaZeBaTh
(GyHKIMOHATBHON TEPMUHOIOTHEH.

PacnosHaBath JmHelHy0 QyHKIHIO Y = kX + b, onuchiBaTh
e€ CBOICTBA B 3aBHCUMOCTH OT 3Ha4eHUI ko3 duimenTos K u b
(Tp1 HEOOXOUMOCTH C OTIOPOH Ha AJTOPUTM IPABHIIA).
Crtpouts rpaduku JuHeHON QyHKIMU, QyHKIM Y = kx + b
Hcnonb3oBats uudpoBble pecypcbl Uil [IOCTPOEHUS
rpaduKoB QyHKIHIA U U3yUEHUSI UX CBOUCTB.

[TpuBoaUTH MpPUMEpPHI JTUHEHHBIX 3aBUCUMOCTEH B peaTbHBIX
npoIieccax 1 sIBICHUSX.

IloBTOpEHME
U 0000111eHuE
(6)

[loBTOpEeHNE OCHOBHBIX MOHATHM M METOAOB Kypca 7 Kiacca,
000011IeH1E 3HAHUHA.

BbiOnparb, npUMeHATHL CHOCOObI  CPAaBHEHUSA  YHUCEIL,
BBIYHCIICHHM,  MpeoOpa3oBaHWN  BBIPAKCHHH,  peIICHUS
ypaBHEHUH NP HEOOXOIUMOCTH C HATPABIISIOMIEH TTOMOIIIBIO.
OcyuiecTBASITH CAMOKOHTPOJIb BBINOJHSAEMBIX JIEUCTBUM U
CaMOIIPOBEPKY pe3yJibTaTa BBIYHCICHHUM, MpeoOpa3oBaHU,
MMOCTPOECHUM.

Pematry nmpocreiilume 3agauM U3 pEANbHOM  JKU3HH,
NPUMEHAThL MaTeMaTH4YeCKHe 3HAHMS IS PEIICHMs 3a/1a4 U3
JIPYTUX MPEeIMETOB.

Pemat, mpocreiiliMe TEKCTOBbIEe 3a/a4HU, CPABHUBATD,
BbIOMPATh COCOOBI PELICHUS 3a/1a4H.

8 kiacc (ae menee 102 )




HazBanue
pasaesa (TeMbl)
Kypca (4uciio
4acoB)

OcHoBHOe coaep:xaHue

OcHoOBHBIE BH/bI 1€ITEJIbHOCTH 00yYAK0IIMXCH

Yucaau
BBIYHCJICHUS.
KBaaparnsie
KOPHH

(154)

KBagpatueiiti  kopeHb w3 uucna.  *[londarue 00
UppalMoOHAIbHOM  4Hclie.  JlecATU4Hble  MPUOTMKECHUS
HPPalUOHAIBHBIX YUCE.

JeiictButenpHbie yncna. CpaBHEHHE NEHCTBUTENBHBIX YUCET™ .
ApudmeTnueckuil KBaJpaTHbI KOPEHb.

YpaBHeHue BUaa X2 = a.

CaoiicTBa aprupMeTUIECKIX KBaJIpaTHBIX KOpHEi.
[IpeoOpa3oBaHre  YHUCIOBBIX  BBIPAXCHHUH,  COACpPIKAIIUX
KBaJpaTHbIE KOPHHU.

®opMyJIMpOBATH ONpeJe/ieHre KBaJIPaTHOrO KOPHS W3 YHUCIA,
apu(pMETHYECKOT0 KBaJPaTHOTO KOPHS NMPU HEOOXOIUMOCTH C
BHU3yaJIbHOM OMOPOiA.

IIpumeHATH ONEPALMIO W3BICYCHHUS KBAAPATHOIO KOPHS U3
YHCIIa, HCMOJIB3Ysl IPU HEOOXOIUMOCTH KAJBKYJISATOP.
OueHuBaTh KBaJpaTHbIE KOPHM LEIbIMM YHUCIAMH U
JECSTUIHBIMU APOOSIMHU.

CpaBHMBaTL M  YNOPAA0YMBATHL  PAlMOHAILHBIE U
UPpaLMOHAIILHBIEC YHCIIA, 3aIIMCaHHBIE C IIOMOIIBIO KBaJpPaTHBIX
KOpHEH Npu HeOOXOAMMOCTH C HANPABIISAIOMIEH TTOMOIIBIO.

HccaenoBats ypaBHEHHUE X2 = d, HAXOIWUTb TOYHBIE U
npuOmkEHHBIe KOpHU pu a > 0.

HUccaenoBath cBoOiicTBA KBAaJpPaTHBIX KOpPHEH, MPOBOIA
YHUCIJIOBBIE OSKCIIEPUMEHTBHl C HCIOJIB30BAaHUEM KaJbKyJsTOpa
(xommbIOTEPA).

IlpumensaTs cBOlicTBAa apH(MeTHYECKHMX KOpPHeH Isd
npeodpa3oBaHNs BbIPAKECHUIA.

BbinosiHATL mpocTelimie npeodpa3oBaHUsl  BBIPAXKCHUI,
COZIepKaIlMX KBaJpaTHbIE KOPHU. BplpaxkaTb NEpeMEHHbBIE W3
rEOMETPUUYECKUX U (Pu3nuecKkux GOpMyI P HEOOXOIUMOCTH C
OIIOpPOH Ha MPABUIIO.

BbrunciasiTe 3Ha4eHHUs BBIPA)KCHUM, CONEPKALIMX KBaJIpaTHbBIC
KOPHHU, UCIIOJIB3Ysl IPU HEOOXOUMOCTHU KaJbKYJIATOP.
Hcnonb3oBaTh B XOA€ PpEIICHHA 3aJad  JJIEMEHTApHbIC
IIPEJICTABICHUSI, CBSI3aHHBIE C NPUOMKEHHBIMU 3HAUYEHUSMU
BEJIMYHMH.

3HAaKOMUTHCS C HICTOPUEH pa3BUTHSA MaTeMATHKH.

Yucaan

Crenens c 1enbM okaszateneM. CTaHaapTHas 3aUCh YUCIA.

®opMyJIMPOBATH ONpeAeaeHHe CTCIICHHU C LIEJIBIM [T0KA3aTeIeM




BbIYHMCJICHUSI. Pa3mepbl 0OBEKTOB OKpYXKAromiero Mupa (OT 3IEMEHTapHBIX | (TP HEOOXOJUMOCTHU IO BU3YATBHOMN OMOPE).

Crenenb YacTHIL 10 KOCMUYECKUX OOBEKTOB), NIUTENBbHOCTH NporieccoB | [IpeacraBiasiTh 3amuch OONBIIMX M MajblX 4YHCEN B

¢ HeJIbIM B OKpYXarolleM MUpE. ctaHiaaptHoM Buzae. CpaBHMBaTh 4YHCla U BEJIWYUHBI,

noKa3sareJieMm CBolicTBa CTENIEHHU C LEJIBIM ITOKa3aTeNEM. 3amMCcaHHbIe C UCTIOIb30BaHueM cTerneHu 10.

(7 9) Hcnoab3oBaTh 3amuch 4YHUCEI B CTAaHIAPTHOM BHJE JIA
BBIpQXXEHHUSI pa3MepoB OOBEKTOB, IIUTEILHOCTU MPOLECCOB B
OKPY’KaIOIIeM MHpE.
®opmyMpoBaTh, 3aNNCHIBATL B CHMBOJIMUYECKOii ¢opme u
WITIOCTPUPOBATH NPUMEPAMH CBOWCTBA CTENEHHU C LEJIBIM
nmokaszateneM (MpU  HEOOXOJUMOCTH C  HCIIOJIb30BAaHUEM
BU3YaJIbHOM OIOPBHI).
IIpuMeHsITL  CBOIiCTBA CTENEHM s IpeoOpazoBaHUs
BBIPOKEHHM, COIEpX AIIMX CTENEHU C IIEJIBIM TOKa3aTelieM C
UCIIOJIb30BAaHUEM  CNPaBOYHON uHGOpManuu. BbIMOJHATH
AeHCTBUSl C YHUCIAMM, 3aMUCAHHBIMM B CTaHJIAPTHOM BHJIC
(YMHOXCHUE, JICIICHNE, BO3BEJCHHUE B CTCIICHBD).

Auareopandeckue |KBanpaTtHeiii TpéxuieH. Pasnoxkenue kBagpaTHoro tpéxwieHa|PacmosnaBaTh  KBaJgpaTHbId  TPEXWIECH,  yCTAHABIMBATh

BBIPaKeHHS. Ha MHOKUTEJIN. BO3MO>KHOCTh €T0 Pa3JI0KEeHHsI HA MHOKUTEIH.

KBagpatnbiid PackiaabiBaTh Ha MHOXKHMTEJIHM KBAJpPAaTHBIM TPEXWIEH C

TPéX4ieH HEOTPUIIATENILHBIM JUCKPUMUHAHTOM TIPU HEOOXOIUMOCTH C

(S v) OMOpOIl Ha AITOPUTM IPABUJIA.

Aareopanmdyeckne | AnreOpaundeckas ApoOb. JlomycTuMble 3HaUCHHs IEPEMEHHBIX, | 3anuCchIBaThL anredpandyeckue BoipakeHus. HaxoauTh o0iacThb

BBbIPaKeHH . BXOIAIMX B anreOpamueckue BbIpaxeHus. (OCHOBHOE | OTIpEACIICHUS PAIMOHAIBHOTO BBIPAKECHUS.

Adaredpamyeckasi | CBOWCTBO anredpanueckoit Apodu. CokpaieHue 1pooeit. BbINOJIHATHL YKCIOBBIE MOJACTAHOBKUA M BBIYHCJIATH 3HAUCHHE

Apodb Cnoxenue, BBIYUTAHHUE, YMHOKEHUE u JIeJIeHHE | ApoOH, B TOM YHCIIE C IIOMOIIBIO KAbKYISATOPA.

(15 49) anreOpanyeckux npobOeil. IlpeoOpazoBanue BbIpaxeHHi, | POpPMyJIMPOBATH OCHOBHOE CBOMCTBO anredOpandeckoil apodou

COZIepIKaIIUX alredpandecKue Ipoou.

U PUMEHSATD €r0 JUIsl IpeoOpa3oBaHus Ipo0eii.

BbINOTHATH JAeHCTBHSI C anreOpandeckuMHu JIpoOsSMHU TIpH
HEOOXOJMMOCTH C Hampapisiiomeld momouipio.  [IpuMeHsTH
npeoOpa3oBaHus BRIPAKCHUH Ui pemieHus 3amad. Beipaxkarhb
nepeMenHble 13 Qopmyn (PUINUECKUX, TECOMETPUUYECKHX,
OIKCHIBAIONINX OBITOBBIC CHUTYallMHd) TPH HEOOXOJUMOCTH C




HaIIPaBJIAIOIIECH TOMOILIBIO.

YpaBHenust

U HEPaBEeHCTBA.
KBaaparnbie
YPaBHEHUS

(15 49)

KBagpatHoe ypaBHenue. HemosHoe KBaapaTHOE ypaBHEHHE.
®dopMyna KopHel KBaJpaTHOTo ypaBHeHUs. *Teopema Buera™.
Pemenne  ypaBHeHHH,  cBOAALIMXCA K  KBaJpaTHBIM.
[IpocTetinme ApoOHO-paLlMOHATILHBIE YPaBHEHHUS.

Pemenne TEKCTOBBIX 3aJad C IOMOIUBIO  KBaJpaTHBIX
YpaBHEHUM.

Pacno3naBaTh KBaJgpaTHbIE YPaBHEHUS.

3anuceiBaTh (opMysy KOpHEH KBaJpaTHOTO ypaBHEHMUS;
peliaTh KBaJpaTHbIe YPaBHEHHsI — IIOJHbIC U HEIMOJHBIE (C
MCIOJIb30BaHUEM CIPABOYHON MH(POPMAIIUN).

IIpoBoauTs,  mpocTeiilliue  HCCJAEAOBAHMS  KBAJpPaTHBIX
YPaBHEHUM.

Pemiats ypaBHeHUsl, CBOASIINECA K KBAaJAPAaTHBIM, C IOMOIIbIO
npeoOpa3oBaHUil W 3aMEHOM MepeMeHHOW ¢ Omopoil Ha
aJITOPUTM IIpaBUJIA.

Habaronats M aHaAJIM3MPOBATBL CBSA3b MEXAY KOPHAMHM U
K03 puLIMEeHTaMU KBaJPaTHOT'O YPaBHEHUS.

*TIpuMeHsTh TeopeMy Buera JUIS peLIeHUs
3a/1a4 (C UCIOJIB30BAaHUEM 00pasIia)™.

Pemate TekcTOBBIE 3aJa4yd  anreOpandeckuM CIOCOOOM:
NEPEXOANTh OT CIIOBECHOH (hOPMYIHMPOBKH YCIOBHS 3aJaud K
anreOpanyeckol MOZEIu MyTEM COCTAaBJICHUS ypaBHEHHs (Ipu
HEOOXOJMMOCTH C  HaNpaBISIOMICH IOMOINBIO);  pemaTh
COCTAaBJICHHOE YPaBHEHUE; HHTEPIIPETUPOBATH PE3YJIbTAT.
3HAKOMHUTBCS ¢ UCTOPUEH Pa3BUTHUS aIreOpsbl.

YpaBHeHus

U HepaBeHCTRBA.
Cucrembl
YPaBHeHUi

(13 9)

JIuHeliHOe ypaBHEHHE C JBYMs MEPEMEHHBIMH, €ro rpadux,
IIPUMEPBHI PEIICHNS YPABHEHUH B LICJIBIX YUCIIAX.

Pemenne cucreM [AByX JIMHEWHBIX YPaBHEHHHW C JBYMs
nepeMeHHbIMU. [IpuMepbl  pemieHus CHUCTEM HEIMHEHHBIX
YPaBHEHUH C IBYMsI [IEPEMEHHBIMH.

*T'pajuueckas  uHTEpHpeTalus  ypaBHEHUS C  JByMs
NEPEMEHHBIMH U CUCTEM YPABHEHUH C IBYMS IEPEMEHHBIMU *.
Pemenne TeKCTOBBIX 3aJa4 ¢ IOMOIIBIO CUCTEM YPaBHEHUI.

Pacno3HaBaTh JIMHENHHBIE yPaBHEHUS C IBYMS] IEPEMEHHBIMU.
Ctpouth rpaduKky JIMHEHHBIX YpaBHEHHH, B TOM 4HCIE
HCNOJIB3YyA NH(ppPoBbIe pecypebl (IpH HEOOXOIUMOCTU C
OTIOPO Ha AJITOPUTM YIEOHBIX ICUCTBHIA).

Pa3auyarh napajuiesibHbIE U NIEPECEKAIOLIMECS MPSIMbIE MO MX
YPABHEHUSIM.

Pematp cucrteMbl JAByX JIMHEMHBIX YpaBHEHUH C JByMs
MIEPEMEHHBIMU NOJICTAHOBKOM U CII0KEHHUEM.

Pemartp npocreiime CUCTEMBI, B KOTOPBIX OJTHO U3 YPaBHEHUN
HE SBJSETCS IMHEHHBIM MPH HEOOXOIMMOCTH C HAIPABISIOLIEH
MIOMOUIBIO.

*TIpuBoauTh rpaUUecKyl) HHTEPNPETAUMI)  PEIICHUS




YpaBHEHUS C [BYMs IIEPEMEHHBIMU U CHCTEM YPaBHEHUU C
JBYMsI IEpEMEHHBIMU. *
PemiaTh TekcTOBBIE 32124 AITeOpaNueCcKUM CIIOCOOOM.

YpaBHeHnust UYucnoBble HEPABEHCTBA U UX CBOMCTBA. ®opMyIMpPOBATH cBoOlicTBa YHCJIOBBIX HEPABEHCTB,

U HepaBeHCTBA. HepaBeHcTBO ¢ 0/1HOM nepeMeHHOM. JIMHEelHbIE HEpaBEHCTBA C | KIUTIOCTPUPOBATH UX HA KOOPJIAWHATHOM IPSIMOM.

HepaBencrBa OHOM mnepemeHHOW M uX peweHue. Cuctemsl JHHEHHBIX | [IpuMeHATDH cBOWCTBAa HEPABEHCTB B XO/€ PEIICHUS 3aa4.

(12 v) HEPABEHCTB C OJTHOM MEPEMEHHON U UX PEIICHUE. Pematp, JMHENHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM,

N300pakeHue penieHus JIMHEHHOTO HEPaBEHCTBA U UX CUCTEM | M300paXkaTh pelieHne HepaBeHCTBA Ha YMCIOBOM MPSIMOH.
Ha YUCJIOBOM IIPSIMOM. PemiaTh cucTeMbl JINHEHHBIX HEPABEHCTB, N300paxaTh pelieHue

CHCTEMbl  HEpPAaBEHCTB  HA  YUCJIOBOM  MNPAMOW  IIpH
HEOOXOIUMOCTH C BU3YaJIbHON OTIOPOIA.

DOyHKIHH. [lonsitue ¢ynknuu. OOnacTe omnpeneneHus U MHoOXecTBO | Mcmosib30BaTh  (QYHKIMOHAJIBHYIO  TEPMHHOJOTHI) M

OcHOBHBIE 3HaueHui ¢pyHkuuu. CrocoOsl 3a1anus GyHKIUH. CHMBOJIMKY.

MOHATHSA I'padux pynkumu. CpoiicTBa QyHKIMH, X OTOOpa)keHHE Ha|BbluMcasTh 3HaYeHHst QYHKUIUH, 3aJaHHBIX GopMmynaMu (IIpu

(5v) rpaduke. HEOOXO/JMMOCTH MCIIONB30BaTh KaJbKYJISATOpP); COCTABJIATH
Ta0JIMIbI 3HAYeHUH QyHKINN.
CtpouTth mo Toukam rpaguku GyHKIUH.
OnuceiBaTh cBOiicTBa (QYHKIIMM Ha OCHOBE €€ rpaduyeckoro
NpPEJCTaBICHUA TNpPH  HEOOXOIUMOCTH C  HalpaBIAIONIEH
MTOMOMUIBIO.
Hcnoab3oBaTh  QYHKIMOHAIBHYIO  TEPMHHOJOTHIO  H
CHMBOJIMKY.
HccaenoBaty npuMepbl TpadUKOB, OTPAXKAIOMIUX peajbHbIC
npoueccel U sBiaeHUs. IlpuBoAMTH NpUMepbI NPOLECCOB U
SIBJICHUU C 3aJJaHHLIMU CBOMCTBAMH.
Hcnoab30BaTh KOMIBIOTEPHBIE MPOrPAMMBI [ TIOCTPOEHHUS
rpaduKoB YHKIHIA U H3y4eHHS UX CBOMCTB

DyHKUUH. Urenne wu moctpoeHue rpadukoB ¢yakuuid. IIpumepsi | Haxoauth ¢ moMounbio rpaduka GyHKIUN 3HAUCHHE OJHOM U3

YucioBble rpauKoB (PYHKIHH, OTpa’KarOIINX peabHbIE MPOLIECCHI. paccMaTpUBaEeMbIX BEJIMYUH 10 3HAYEHUIO IPYroi.

GyHkuun OyHKIUHY, OIIMCBHIBAIOLINE PSAMYIO u o0paTHyI0 | B HECIOXHBIX Cilydasx BbIpakaTh (POPMYJIOH 3aBHCHMOCTH

Yy IPONOPLUOHAIbHbIE 3aBUCUMOCTH, UX rpaduku. ['unepbona. | Mexny BeITMUUHAMU.




X2

I'padux Gpynkuum y
dyakupn y = X2,y

pelIeHrne ypaBHEHUH U CUCTEM ypaBHEHHI. ™

k
Xy = Vx Y =~ *rpaducckoe

OnuceiBaTh XapakTep U3MEHEHHUS OJIHOH
3aBUCUMOCTH OT U3MEHEHHUs IpYyrou
Pacno3naBatrs Buibsl usydaeMbelx ¢yHkuuil. Iloka3biBaTh
CXeMATH4YeCKH II0J0KEHHE Ha KOOPAWHATHOM IUIOCKOCTH
rpaduKoB byHKITI BUJA! y = x4, y = x4,
y= VX Yy =<

Hcnoab3oBaTh (PyHKIUHOHAJIBHO-TPapHYECKHE
NPEACTABJICHHS I PELIECHUS U UCCIIEI0BAHUs YDABHEHUN U
CHCTEM ypaBHEHHI.

I[Mpumensite nudpoBbIe pecypebl Ul IOCTPOSHHUsS I'papUKOB

BCINYHNHBI B

G yHKIIUH.
IoBTOpEeHue [loBTOpeHNE OCHOBHBIX MOHATHI M METOAOB KypcoB 7 u 8 |IIpuMeHSITb CmOCOOBI CPaBHEHHs YHCEN, BBIYMCICHUM,
u 0000menune KJIaCCOB, 0000IIIEHNE 3HAHHA. npeoOpa30oBaHUil BHIPAKEHUHN, PEIICHUS YPAaBHEHUI.
(6 4) OcywmecTBISTh CAMOKOHTPOJIb BBINOJIHACMBIX ACUCTBHHA U

CaMOTIPOBEPKY pe3y/bTaTra BBIYUCICHUN, MPEoOpa30OBAHMIA,
MOCTPOCHU.
Pemiare 3agayd M3 peaJibHOM  KU3HHM, NPUMEHATH

MaTeMaTHYeCKHe 3HaHUS JMJid peuleHus 3a7ad M3 JAPYrux
IIPEIMETOB.

Pemathb TekcTOBBIE 32/1a4H, CPABHUBAThH, BLIOUPATH CIOCOOBI
pelIeHus 3aJa4H.

9 kjaacc (ae menee 102 )

Ha3Banue
pa3zaeJia (Tembl)

OcHoBHoOe cofepkaHue
Kypca (4uciao

OcHoOBHBIE BU/IbI 1eATEJIbHOCTH 00Y4AKOIIUXCS

4acoB)
Yucaau PanmonaneHbie yncna, *uppalnroHaNbHbIE YKcia, KOHEYHbIEe U | Pa3BuBaThL mpeacTaBJeHUsl O 4YHCIaX: OT MHOXECTBa
BbBIYUCJICHUA. OeCKOHEYHEIE JOCCATUYHBIC )IpO6I/I. MHO0keCTBO HaTypaJbHBIX YHUCECJI JO MHOXKCCTBA }IeﬁCTBHTeHBHBIX YUCCII.




JlelicTBUTEIbHDbIE
yuncaa
O w

JNEUCTBUTENbHBIX ~ YHUCEN; JICUCTBUTENIbHBIE YHCIAa  KaK
OecKOHEUHbIe JeciITU4YHble ApoOu. BzauMHO oaHO3HAYHOE
COOTBETCTBUE MEXK]y MHOXECTBOM JIEUCTBUTENIbHBIX YUCET U
MHOECTBOM TOUYEK KOOPANHATHOM MPSMOM.

CpaBHeHUE  JCUCTBUTENBHBIX  YHUCEN, apUPMETHUECKHE
IEUCTBUSA C NEHCTBUTEIbHBIMA YHUCIaMUA. >

[Tpubmmxénnoe 3HAYECHUE BEJIUYNHBI, TOYHOCTH
MIPUOJIMKESHHUS.

Oxpyrnenne wuucen. [lpukuaka u  oOLEHKa pPE3yJIbTATOB
BBIYMCIICHUI.

O3HaKOMHUTBCHA c BO3MOYKHOCTBIO MPEICTABICHUS
JIEWCTBUTEIILHOTO YHCJIa KaK OCCKOHEYHOW JECATHYHOU IpOOH,
NPUMEHSITh JICCATUYHbIE TNPUOIIDKEHUS] PAlUOHAIBHBIX U
HMppalOHaJIbHBIX YHCEN.

*3anuchbIBaTh, CPaBHHMBATH " YHOPSIA0YUBATH
JefiCTBUTENIbHEIE Yncia™,

BbInogHATL, codeTas YCTHbIE W IHCbMEHHbBIE IPUEMBI,
apupmeTrnyeckre [IeiicTBUS C PALMOHAIBHBIMU YHUCIAMU;
HAXOJAUTh 3HAUCHHUS CTEIEeHE! ¢ IeNbIMUA MOKa3aTeIsIMU U
KOpPHEW; BBIYMCJASTh 3HAUCHUSI YUCTIOBBIX BBIPAKEHUH.
[ony4yutrs mnpeacTaBjieHHe O 3HAYUMOCTH JEHCTBUTEIIBHBIX
YHUCell B MPAKTUYECKOU eI TEILHOCTH YeIOBEKa.
AHATU3MPOBATH M [1eJIaThb BBIBOABI (IOCJIE COBMECTHOIO
aHaJIM3a) O TOYHOCTH NPHOIMKEHUS NEHCTBUTEIBHOTO YHCIIA
MpY PELIEHUH 33]1a4.

OKpyrJiasite JEUCTBUTEIIBHBIE YUCIIA, BBINOJHATH NPUKHIAKY
pe3ynbTaTa  BBIYMCICHUH, OIEHKY 3HAYCHUHM  4YHCIIOBBIX
BBIPAYKCHUM.

3HAKOMUTBHCS C UCTOPUEN pa3BUTHA MATEeMATHKH.

YpaBHeHus

U HepaBeHCTBA.
YpaBHeHust

¢ oxHoOM
nepeMeHHOU
(14 9)

JIuneiiHoe ypaBHeHHe. PelieHue ypaBHEHUH, CBOASIIMXCA K
JIMHENHBIM.

KBanpatHoe ypaBHeHue. PemieHue ypaBHEHUH, CBOISILUXCA
K KBaJIpaTHBbIM. bUKBaIpaTHbIC YpaBHEHHUS.

*TIpumepbl pelieHus ypaBHEHUN TpeTbel U 4eTBEPTOM
CTeTeHel pa3nokKeHueM Ha MHOXKHUTENN. ™

Pemenne npoOGHO-paIOHAIEHBIX YPAaBHEHUH.

Pernienue TeKCTOBBIX 3a7a4 are0pandeckuM METOOM.

OcBauBaTh, 3aNOMHHATHL W MNPUMEHATH Tpaduyeckue
METOIbI TIPH PEIICHUH YpaBHEHUH, HEPABEHCTB M UX CHUCTEM
(mpu  HEOOXOIMMOCTH C OINOPOM Ha aIrOPUTM Y4eOHBIX
JICUCTBHIN).

Pacno3HaBathb 11eJbie U IPOOHBIC YPAaBHECHHUS.

Pemartp JuHeiiHble U KBaJpaTHble YPaBHEHMWsI, YPAaBHEHUS,
CBOJSIIIMECS K HHAM, TMPOCTEUIIHNE JPOOHO-paIlOHATHHBIE
ypaBHEHHUS.

IIpensarath BO3MOXKHBIE CIIOCOOBI pEIIeHNs TEKCTOBBIX 3ajay,
o0CcyaaTh HMX MW pelmaTrb TEKCTOBBbIE 3aJayd pa3HbIMU
crocodamu.

3HAKOMHTBCSI ¢ HCTOPHEi Pa3BUTHS MaTEMATUKHU

YpaBHenust

JluneitHOe ypaBHEHHE C ABYMS MEPEMEHHBIMU U €T0 rpaduK.

OcBauBaTth Hu MNPUMCHATD HpI/IéMH peuicHuss CUCTEMbI OBYX




U HepaBeHCTBA.
CucremMbl
YPaBHeHHUIl

(14 v)

CucreMa OBYX JHHEWHBIX YpaBHEHHUH C ABYMs MEePEMEHHBIMU
n e€ pemieHue. PenieHue cucTeM ABYX YpPaBHEHHH, OJHO H3
KOTOPBIX JINHEWHOE, a APYroe — BTOPOU CTETICHH.
I'paduueckas uHTEpHpeTanysi CUCTEMBbI YPABHEHHH C JIBYMS
MepEMEHHBIMU.

Pemrenne TeKCTOBBIX 3a71a4 aIreOpandyecKuM CIIOCOOOM.

JMHENUHBIX YpaBHEHUH C IByMs MEPEMEHHBIMU U CHUCTEMBI JIBYX
ypaBHEHUH, B KOTOPHIX OJTHO YPAaBHCHHE HE SIBJISETCS TUHEHHBIM
(Mo BU3yalIbHOM omope).

Hcnoab3oBath (QyHKIMOHATBHO-TpadUUECKUE TPEICTABICHUS
JUIS. pellieHUsl M UCCJIeJOBAHMS YPABHECHUN U CUCTEM.
AHAJIM3UPOBATH TEKCTHI 32124, peliaTh UX alreOpandyecKum
CrocoOOM: MepPeXoaUuTh OT CIOBECHOH (HOPMYIHUPOBKHU YCIOBHS
3a/1a4yM K aredpandecko MoeNnu MyTEM COCTAaBIEHUS! CUCTEMbI
YpaBHEHUN; pelIaTh COCTaBICHHYI0 CHCTEMY YypaBHEHUM;
HHTEPNPETHPOBATH PE3YJbTAT.

3HAKOMHTBCS ¢ HICTOPUEH Pa3BUTUSA MAaTEMAaTUKHU

YpaBHeHus

U HepaBeHCTBA.
HepaBencrBa
(16 u)

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

JIuHeiiHbIe HEpaBEHCTBA C OJHOM MEPEMEHHOM U X PEILICHHE.
CucreMbl JTUHENHBIX HEPABEHCTB C OAHOM NEPEMEHHOM U UX
pelIeHHuE.

KBagpaTHble HEpaBEHCTBA U UX PEILLICHHUE.

I'padmueckass  uHTEpHpeTalnuss HEPaBEHCTB U CHUCTEM
HEPABEHCTB C JIBYMsI IIEPEMEHHBIMU.

YuraTh, 3anucbiBaTh, MNOHUMATb, WHTEPHPETUPOBATH
HEpPaBEHCTBA; UCMOJIb30BATH CUMBOJIMKY U TEPMUHOJIOTHIO.
BbInoJiHsATh 11peo0pa3oBaHusl HEPABEHCTB, MCMOJb30BATh IS
npeoOpa30BaHus CBONCTBA YHCIOBBIX HEPABEHCTB.
Pacno3HaBaTh ITMHEHHBIC U KBaJpaTHBIC HEPABEHCTBRA.

Pemiath  NuHEHHBIE  HEPAaBEHCTBA, CHUCTEMbl JIMHEHHBIX
HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIOYAIOLIMX KBaJIpaTHOE
HEPABEHCTBO, U PEIIATh UX; 00CYKAATH ITOJYYCHHBIC PEIICHUS.
N300paxaTh peliecHre HEPABEHCTBA U CUCTEMbl HEPABEHCTB Ha
YHUCIOBOW MpsSMOH, 3aNMChIBATH PEUICHHE C IOMOUIBIO
CHUMBOJIOB.

PemaTh KBaJpaTHbIE HEPaBEHCTBA, HUCMOJIB3Ys Tpaduyeckue
IIPEJICTaBICHMUS.

OcBauBaTh W NPUMEHSITH HEPABEHCTBA IIPU PELICHUU
pa3IMYHBIX 33]a4, B TOM YHCJI€ IPAKTUKO-OPUEHTUPOBAHHBIX.

DyHKIUHA
(16 4)

KBanpartuunas ¢ynknusa, e€ rpaduk u cpoiictBa. [lapaGona,
KOOPJMHATHI BEPIINHBI TapadoIIbl, 0Cb CHMMETPHH apadoJIbl.
CreneHHble (YHKIUHM C HATYpaJbHBIMH TMOKa3aTeNnsiMu 2 U 3,
UX rpaMKu U CBONCTBA.

I'paduxu pysxumii: y = kx,y = kx + b, ,y = ax?, y = axé,

Pacno3HaBaTh BU/bI U3y4aeMbIX (YHKIHIA; HILTHOCTPHPOBATH
CXeMaTHY€eCKH, O0BSICHATh DACIIOJIOKEHNE Ha KOOPIHMHATHOM
IUIOCKOCTH TpadukoB GyHKImiA Bupa: Y = kx, y = kx + b, , y
= ax?, y = axd,

- _k o
y = x, Y = — B 3aBHCHMOCTH OT 3HAYEHHMH K03 (HULINEHTOB;




OIUCHIBATh X CBOMCTBA.

Pacno3HaBaTh KBaipaTHIHYIO QYHKIHIO IO (hopmyie.
[puBoauTh mNPHUMEPBI KBAJPATHUUHBIX 3aBUCHUMOCTEH U3
pearbHOM JKU3HU, (PU3UKH, TEOMETPHUH.

BoisiBisiTh 1 000011aTh 0COOEHHOCTH TpaduKa KBaIpaTUUHOM
Gy Yy = ax> + bx + ¢ (Ipu  HEoOXOAMMOCTH  C
HaIpPaBJIAIOIEH TOMOIIBIO).

Crpourr W  u300pazkaTh  cXeMaTH4YeCKH  Ipauku
KBaJIpaTHUHBIX (QYHKIMH, 331aHHBIX GOpMyTaMu BUAay = ax2,y
=ax?+q y=ax+p? y=al+bx+c (upu
HEOOXOIMMOCTH C BU3YAILHOU OMOPOiA).

AHATU3MPOBATh W NPUMEHSATHh CBOWCTBA  M3YYEHHBIX
GyHKUME 11 UX TOCTPOEHHs, B TOM YHUCIIE C IOMOIIBIO
UPPOBBIX PECYPCOB.

YucJioBbIe
MOCJIEeI0BATEILHOC
™

(15 )

TlonaTHe YHUCIOBOM OCIIEIOBATEILHOCTH.

3amaHue TMOCIIeAOBAaTEIFHOCTH PEKYPPEHTHOMH (GopMynnoil u
(dhopMyIoii N-ro useHa.

Apudmernueckas u reomeTpudeckas mnporpeccun. Oopmysl
N-ro 4jaeHa apupMETHUESCKON M TE€OMETPHUCCKON MPOTPECCHI,
CYMMBI [IEPBBIX N YJICHOB.

*M3o0pakeHne 4iIeHOB apu(METHYECKOW U T€OMETPUUECKOM
IIPOrPECCUM TOUKAMH Ha KOOPAUHATHOU IIJIOCKOCTH.
JIMHEHBIN ¥ YKCTIOHEHIIUAIBHBINA POCT.

Cno’xHbI€ MPOLIEHTHL. ™

OcBauBaTh M NMPUMEHSATHh UHJIEKCHbIE 0003HAUYEHUS, CTPOUThH
peueBble BBICKA3bIBAHUSI C HCIOJIb30BAaHUEM TEPMUHOJIOTHH,
CBSI3aHHOM C TOHSATHEM TOCJIEI0BATEILHOCTH.

AHanu3upoBath (GOpMyITy N-TO 4iI€HAa IOCIEA0BATEILHOCTH
WIA  PEeKYppeHTHYyI0  (GOpMyly W  BBIYHCIAATH  WICHBI
II0CJIEI0BATEIbHOCTEN, 3aJJaHHBIX ~ 3TUMU bopmynamu.
YcranaBiamBarth 3aKOHOMEPHOCTH B MIOCTPOEHUHU
MOCJIEIOBATENILHOCTH, €CJIM BBIMUCAHBI MEPBbIE HECKOJBKO €&
YJICHOB.

Pacno3HaBarh  apu(METHYECKYyI0O U  TEOMETPHUYECKYIO
MIPOTPECCUU TIPU Pa3HBIX coco0ax 3aJ1aHus.

Pemath 3amauum ¢ HCNONBb30BaHMEM (opMya N-To 4jieHa
apuMeTHyecKoil M TEOMETPUUYECKON MpOrpeccuil, CyMMBI
MEPBBIX N YJIEHOB C OMOPOI Ha CITPABOYHYIO HHPOPMAITHIO.
*H300pakaTh WICHBl [OCJIEI0BATEILHOCTH TOYKAMHU Ha
KOOPJIMHATHOM TIIIOCKOCTH™.

PaccmaTrpuBarth mnpuMepbl MPOLECCOB MW SIBJICHUH U3
peaTbHOM  JKM3HHM,  WUIIOCTPHPYIONIME  W3MEHEHHE B
apu(MeTHYeCcCKoil POrpeccuu, B TEOMETPUIECKON MPOTPECCHH;




*1300pakaTh COOTBETCTBYIOIIUE 3aBUCUMOCTH Tpadruecku™.
Pemiare mnpocrteiimme 3agavM, CBSA3AHHBIE C YUCIOBBIMU
MOCJIEIOBATENIBHOCTSAMUA, B TOM YHCIIE 33Ja4d U3 peaabHOU
KU3HM  C  HUCIIOJB30BaHWEM  IUPPOBBIX  TEXHOJOTHMA
(9MEKTPOHHBIX TaOIUII, TPaQUUECKOTO KATBKYIITOpA U T.I1.).
*PemiaTh 3aJa4M Ha CJIOXKHBIE IIPOLEHTHI, B TOM YHCIIE 3a7a4d
U3 peajbHOM MPAKTUKHU (C UCIIOJIB30BAHUEM KaJIbKYJIATOpaA).™
3HAKOMHUTBCS ¢ HCTOPHUEI Pa3BUTHSI MATEMATUKH.

I[HoBTOpEHME,
00001IEeHME,
cCHCTEeMAaTH3AIUs
3HAHMH

(18 )

Yucaa W BbIYUCIeHUs (3aIHCh, CPaBHEHHE, ACHUCTBHSA C
JCHCTBUTENIFHBIMU YWCJIAMHU, YHWCIIOBasl MpsMasi; MPOLECHTBHI,
OTHOIICHHS, TPOIOPLIUH; OKPYIJIICHNE, TPUOIIKEHUE, OI[CHKA;
peleHre TEKCTOBBIX 3a7a4 apU(PMETUIECKUM CIIOCOOOM).

Auaredpanvyeckune BbIpaKeHHU S (mpeobpazoBaHue
areOpanyecKuX BbIPAKEHUM, JOIMYCTUMbIE 3HAUCHMS).
@yuknuu (MOCTpOEHHE, CBOMCTBA M3YYEHHBIX (DYHKINH;
rpauyeckoe pelieHnue ypaBHEHUH U UX CUCTEM).

OnepupoBath MNOHATHSIMH: MHOXECTBO, IIOJIMHOKECTBO,
olepalyy HaJ MHOXXECTBAaMH;, HCHOJb30BaTh TIpaduieckoe
[Ipe/ICTaBJICHIUE MHOXECTB JJIsi OMHCAHUS PEAbHBIX MPOIIECCOB
U SIBICHWUN, TNpU pEIIeHHH 3a]ad U3 JAPYruX yueOHBIX
MPEeIMETOB.

AKTyaJIn3MpoBaTh TEPMUHOJIOTHI0O U OCHOBHbIE JelCTBUSL,
CBSI3aHHBbIE € YHCJAMH: HATypaJlbHOE YHCJIO, NPOCTOE U
COCTaBHOE YHCJA, JACIUMOCTb HATypaJbHBIX YHCEJ, MPU3HAKU
JNETUMOCTH, IIeJI0€ YHUCIIO, MOJYJIb 4YHclia, OOBIKHOBEHHAs H
JecsITU4YHasg ApoOu, CTaHAAPTHBIA BUJA 4Hcla, apudMeTHIecKuit
KBaJIpaTHBIN KOPEHb.

BbInosiHATL JeiicTBUSI, CPaBHUBATHL W YNOPSI0YMBATH
yucia, TNPEJCTaBIsATh YHWCIAa Ha KOOPAUHATHOW TMPSIMOH,
OKpYIJIATh  YMCJIA; BBINOJHATH TPUKHIAKY M OLIEHKY
pe3ynbTaTa BHIYHCICHUH.

Pemath TeKcTOBBIE 3a1a4N ApUPMETHIECKIM CTIOCOOOM.
Pemats mnpakTHyeckHue 3aJauM, COJAEP)KAIUE MPOLEHTHL,
JI0JIM, YacTH, BBIPAKAIOIIME 3aBUCHUMOCTH: CKOPOCTb —
BpeMsl — pacCTOsIHME, IIeHa — KOJIMYeCTBO — CTOMMOCTb,
00BEM paboThl — BpeMsi — MPOU3BOJUTENILHOCTD TPYAQ.
Pa30uparh peasbHbIC )KU3HEHHBIE CUTYallMH, (DOPMYJIHPOBATH
UX Ha S3bIK€ MAaTeMaTUKH, HAXOAUTH pEIICHHE, NPUMEHSS
MaTEMaTUYECKHUH anmnapar, MHTePNpPeTUPOBATh PE3yibTaT
OnepupoBaTh MOHSITHSIMH: CTEIIEHb C LEJbIM IOKa3aTeleM,
apudmeTnueckuit KBaIpaTHBIN KOPEHbD, MHOTOYJIEH,




anrebpanyeckas 1poOb, TOKIECTBO.

BbINOIHATL OCHOBHBIE efiCTBHMA: BBINOIHATH PAcUETHI I10
dopmynamM, npeoOpa3oBHIBaTh Lenble, APOOHO-pALMOHATIBHbIE
BBIPQXEHUSI M BBIPAXKEHHS C KOPHSAMH, pEaln30BbIBATh
pa3joKEHUE MHOIOWIeHa Ha MHOXHUTEIW, B TOM YHCIE C
UCTOJb30BaHUEM (OpPMyS Ppa3HOCTH KBagpaToB M KBajpara
CYMMBI U Pa3HOCTH (C OMOPOH Ha CIPaBOYHYIO HMH(OPMAIIHIO);
HaXOJUTh [JONYCTUMBIC 3HAUEHHsI MEPEMEHHBIX A JPOOHO-
palMOHAIBHBIX BBIPAKEHUN, KOPHEN.

MopaeaupoBaTh ¢ NMOMOIIBIO (OPMYN peajbHbIE MPOLECCH U
SBJICHUS.

OnepupoBath NOHATHAMHU: QYHKIMS, TpaduK QYHKIUH, HYIH
(GYyHKIMH, TPOMEKYTKH  3HAKOINOCTOSIHCTBA, MPOMEXKYTKU
BO3pacTaHusl, yObIBaHMA, HanOOJbllIee U HAMMEHBIIIEE 3HAUCHMUSI
byHKIUH.

AHaIM3UpoOBaTh, CPaBHUBATb, O0CYXJIaThb  CBOMCTBA
GYHKIMH, CTPONTH UX TPadUKH.

OnepupoBaTh TOHSATUSIMU: TpsIMas MPONOPLHOHAIBHOCTD,
oOpaTHast ~ NPONOPLMOHANBHOCTh,  JIMHEHHas  (pyHKIuS,
KBaJpaTHuHas (QyHKIM, mapadoia, runepoona.

Hcnoab3oBaTh rpadukm I ONpPEACICHHUS  CBOMWCTSB,
IIPOLIECCOB M 3aBUCUMOCTEW, I pEIICHUs 3alad U3 APYrux
y4eOHBIX NPEIMETOB U pPEAbHOM >KU3HU;, MOAEJIHPOBATH C
MOMOIIBIO TPa(UKOB peabHbIE MPOLIECCHI U SBICHMUS.
Bripaxars popmyiaMu 3aBUCUMOCTH MEXKY BEJIMYNHAMMU.




TEMATHYECKOE INTAHUPOBAHUE YYEBHOTI'O KYPCA «'EOMETPUSA» (I10 'OJAM OBYUYEHUA)

7 kaacc (He MeHee 68 )

Ha3Banue
pa3aeJia (TemMbl)
Kypca (4uciao

OcHoBHOE COoICpPKaHUEC

OcHoBHBIE BHIbI J€ATEILHOCTH oﬁyqamumxca

4acoB)
IIpocTreiimmue [pocreiinme reomeTpuueckrue 0OBEKTHI: TOUKH, IPSMBIC, JTy4d | POpMYJIMPOBATH OCHOBHBIC TOHATHUS U OTIPE/ICITICHUS.
reoMeTpu4eckue |1 yribl, MHOTOYTOJIbHUK, JOMaHasl. Pacno3HaBaTh  M3y4YCHHBIE  TIE€OMETpUYECKHE  (QUTYpHI,
durypsi CMexxHbIE U BEPTUKAJIBHBIC YIIIBL. onmpeesisiTb UX B3aUMHOE pAaCIOJOKEHUE, BBINOJHATH
U UX CBOMCTBA. Pabora ¢ mpocTeimmuMu yepTexamu. 4epTéX MO YCIOBHUIO 3aa4yM (C MCIONb30BAHUEM CMBICIOBOU
HN3mepenue N3Mmepenne NMHEWHBIX W YTJIOBBIX BEJIWYWH, BBIYMCIICHHE |OMOPHI: HABOJISIIME BOMPOCHl W/WIM aJrOpHTMa Y4eOHBIX
reOMeTPUYeCKUX |OTPE3KOB U YIJIOB. JICUCTBHIA).
BeJIMYMH Ilepumerp w  tomaap  ¢uryp, coctaBieHHbIX  u3|IIpoBoaMTH MpocTeiine MOCTPOSHHUS C TIOMOIIBIO IUPKYIS U
(14 4) IPSIMOYTOJILHUKOB. JTUHEHKY.
N3mepaATh TUHENHBIE U YIIIOBBIE BEIMUYHUHBI T€OMETPUUYECKUX
U TIPAKTUYECKUX OOBHEKTOB.
OnpenensiTb «Ha TJIa3» pa3Mepbl pealbHbIX OOBEKTOB,
MPOBOIUTH TPYOYIO OLIEHKY UX Pa3MepoB.
Pemath 3a7aun Ha BBIYHMCICHHE JJIMH OTPE3KOB M BEITUYMH
YTJIOB.
PemaTh 3a/1aun Ha B3aMMHOE PACTIONOKEHUE T€OMETPUICCKUX
¢buryp.
IIpoBoauTh KiIaccupUKaIMIO YIIIOB, BBIYHCAATH JUHEHHbBIE U
YIJIOBBIE BEJIMYMHBI, MPOBOIUTH HECJO0KHBbIE HEOOXOIUMbIE
JTOKa3aTeJIbHbBIC PACCYXKIACHHUS.
3HAKOMUTBHCA C UCTOPUEHN pa3BUTHS reOMeTPHH.
TpeyrojbHUKH [lonsiTue O paBHBIX TpPEyrojabHUKaX W  IepBUYHBIC | Pacmo3HaBaTh mNapbl PAaBHBIX TPEYTOJIBHUKOB Ha TOTOBBIX
(22 9) MPEACTaBICHUSI O PaBHBIX (KOHTPYIHTHBIX) ¢urypax. Tpu|uepTekax (C ykazaHHEM MPHU3HAKOB) MPU HEOOXOJAMMOCTU C

Ipru3HaKa paBCHCTBA TPCYT'OJIbHUKOB.

BHU3YyaJIbHOM OIOPOH.




IIpu3Hakn paBeHCTBa  NIPSIMOYTOJIBHBIX — TPEYTOJIBHUKOB.
CBOMCTBO MeIMAaHBI IPSIMOYTOJIBHOTO TPEYTOJIBHUKA.
PaBHOOepeHHBIE M PaBHOCTOPOHHHME  TPEYrOJbHHKH.
[Ipu3Haku u CBOMCTBA paBHOOEAPEHHOTO TPEYTOJIbHUKA.
[IpotuB GonblLIeH CTOPOHBI TPEYrOJbHHKA JIEKUT OOJBIIHIA
YTOIL

[Ipocreliine HepaBeHCTBA B TE€OMETPHUMU.
TpeyroyibHUKa. HepaBeHCTBO TOMaHOW™.
[IpssiMOyTONBHBINA TPEYTOJNBHUK ¢ yriioM B 30°.
IlepBbIe NOHATHSA O NOKA3aTEILCTBAX B FTEOMETPHH.

*HepaBeHCTBO

BoIBoIuTH  CleACTBUSL  (PAaBEHCTB  COOTBETCTBYIOIUX
3JIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.

®opmy.IHpOBaTH OIIpEEeIICHHUS: OCTPOYTOJIBHOTO,
TYIOYTOJIBHOTO, IPSMOYTOJIBHOTO, paBHOOEAPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJILHUKOB; OMCCEKTPHUCHI, BBICOTHI,
MeIuaHbl TPEYrOJbHHKA; CEPEIMHHOrO MNEepHEeHIUKYIsIpa

OTpe3Ka; MepuMeTpa TPEYroJbHUKA TMPH HEOOXOTUMOCTH C
OMOPOI Ha AITOPUTM TpaBUIIA.

®opmyaupoBaTh CBOWCTBA W NPU3HAKA PABHOOEIPEHHOTO
TpEyroJbHHUKA.

CTpouTs 4epTEXKH, pelmiaTh 32Ja4M C TIOMOILBI0 HAXO0XKICHUS
PaBHBIX TPEYTOJIbHUKOB.

IIpumeHaTH NPU3HAKH ~ PAaBEHCTBA  NPSMOYTOJBHBIX
TPEYroJbHUKOB B 3a/Jadyax (C HCIOJIB30BAHUEM CMBICIOBOM
OTIOpPBI: HABOSIIME BOMPOCH W/MIM AIrOpUTMa Y4eOHBIX
JICUCTBHIA).

Hcnoab3oBaTh IHQPPOBBIE PECYPCH ISl MCCJIeIOBAHUS
CBOMCTB U3y4aeMbIX QUTYP.

3HAKOMHUTBCS C HCTOPUEH Pa3BUTHS FEOMETPUH.

IHapajneabHble
npsiMblie, CyMMa
YIJIOB
TPEYroJbHHKA
(14 9)

[TapannensHble mpsiMble, HX CBoKcTBAa. HakpecT nexainue,
COOTBETCTBEHHbIE M OJIHOCTOPOHHHUE YIIIbl (00pa30BaHHBIE IPU
NEPECEUEHUH NapaJIJIENbHBIX MIPSIMBIX CEKYIIEH).

[Ipu3Hak  napauIeIbHOCTH  OPSAMBIX — 4YE€pe3  PaBEHCTBO
pPacCTOSHUN OT TOYEK OJAHOW MPSIMOM 10 BTOPOU ITPSIMOM.
CymMa yriioB TpeyroJbHAKa 1 MHOTOYTOJIbHUKA.

BuewHue yribl TpeyrojabHUKa

®opmyMpoBaTh  NOHATHE  NAPAJLIEIBHBIX
HAXOJAUThb IIPAKTUYECKHUE IIPUMEDHI.

M3yyaTh CBOICTBAa YIioB, 0Opa30BAHHBIX IpPU IMEPECEUCHUU
NapajuIeNIbHBIX IPAMBIX CEKyILEen

IIpoBoauTts pokasareabcTBa. POpMYyTHPOBATH TeopeMy
[apaJUICIbBHOCTH  BYX INPAMBIX C  IIOMOIIBIO  YIJIOB,
00pa30BaHHBIX NPU TEPECEUYEHHUU OTUX TMPSAMBIX TpPETbel
IPSIMOM.

Bb1yucasTs cymMMy YIUVIOB TPEYTrOJIbHUKA U MHOTOYTOJIbHUKA.
Haxonutp uyucinoBble U OyKBEHHble 3HA4YEHHS YIJIOB B
r€OMETPUYECKHX 3a7a4ax ¢ UCIOIb30BAHUEM TEOPEM O CyMME
YIJIOB TPEYTOJIBHUKA U MHOTOYT'OJIbHUKA.

3HAKOMHTBCS C HCTOPHEH Pa3BUTHS FEOMETPUH.

IIPSIMBIX,




Oxkpy:xHOCTH

U KPYT.
I'eomerpuueckue
MOCTPOCHUSA

(14 9)

OKpy’KHOCTb, XOpZbl U JUAMETPHI, UX cBoMcTBa. KacaTtenpHas
K OKpykHOCTU. OKpY>KHOCTb, BMcaHHas B yroi. *Ilonsrue o
I'MT, npumenenue B 3ajgadax. buccexkrpuca v cepeIUHHBII
MEePIEeHIUKYIIAP KaK T€OMETPUUECKHE MEeCTa TOUEeK™.
OKpy’KHOCTb, OIIMCAHHAs OKOJIO TPEYrojpHUKa. BrmcaHHas B
TPEYTOJIbHUK OKPYKHOCTb.

[Ipocreiiue 3a1a4n Ha MOCTPOEHHUE.

®opMyJIMPOBATL  ONPEeICHHUS
JuaMeTpa M KacaTelbHOW K OKPY>KHOCTH.
CBOICTBa, IPU3HAKH, CTPOUTH UYEPTEKHU.
HccaenoBatb, B TOM YHCIIE HCHOJIB3YS HU(PPOBbIE PeCypPCHI.
OKPYXHOCTb, BIMCaHHYIO B yrojl; LEHTP OKPYKHOCTH,
BIINCAHHOW B YI'OJI; PABEHCTBO OTPE3KOB KaCaTEJIBHBIX
*Ucnoab3oBath Metona ['MT nns nokaszarenbcTBa TEOPEM O
nepecevyeHNu OMCCEKTPUC YTIIOB TPEYrONbHUKA M CEPEIUHHBIX
NEPIEHIUKYIAPOB K CTOPOHAM TPEYTOJIbHUKA C ITOMOILBIO
I'MT.*

OBinaneBaTb MOHATHSAMHU  BIHCAaHHOM M ONKMCAHHOU
OKPYXXKHOCTEH TpEYTrOJIbHMKA, HAXOAUTh ILEHTPHl 3THUX
OKPY’KHOCTEH C OIIOPOU Ha aJIrOpUTM IIPaBUIIA.

PemiaTts OCHOBHBIE 3a/1aUyM Ha TNOCTPOEHHE: YIJIA, PABHOIO
JTAHHOMY; CEpPEAMHHOIO NEpPINEHAMKYIsIpa JaHHOI'O OTPE3Ka;
OpsIMOW,  MPOXOASAIEH  4Yepe3  JaHHYl0  TOYKy U
NEPNEeHIUKYIIPHON JaHHOW NpAMOM; OMCCEKTPUCHI JAHHOTO
yrjaa; TPEYrojJbHUKOB IO Pa3jIMYHBIM DJJEMEHTaM IpH
HEO0OXOJUMOCTH C HANPAaBJISAIOLIEHN TOMOIIBIO.

3HAKOMUTBCS € HCTOPHEH Pa3BUTHS T€OMETPHH.

OKPY)KHOCTH,  XOPJBI,
H3yuatrp ux

IoBTOpEHME,
00001IeHNE
3HAHUHA

4 9)

[ToBTOpenne u 0000IIeHHE OCHOBHBIX MOHSATHH W METO/OB
Kypca 7 kJacca.

Pemarnb 3aJjavyd Ha IOBTOPCHUC, WIIIIOCTPUPYIOINIHUC CBA3H
MCXKAY pa3IMYHbIMU 4aCTIAMHU Kypca.

8 kiacc (He MeHee 68 u)

Ha3Banue
pa3zaeJia (TemMbl)
Kypca (4uciao
4acoB)

OcHoBHoOe cofepkaHue

OcHoBHbBIE BU/BI 1€ATCJIBHOCTH oﬁyqamnmxca




YeTbIpEéXyroJbHUK
"
(12 9)

[lapannenorpamm, €ro nmpu3Haku U cBOMCTBA. YacTHbIE ciyyau
napajjiesiorpaMmMoB  (IpSMOYrojdbHUK, poMO, KBaapaT), HX
npu3HakM U cBoiictBa.  Tpamenus.  PaBHOOOkas  u
MIPSIMOYTOJIbHAS TPATICIINH.

*¥Y nBoenue menuansl. LleHTpanbHas cuMMETpHs™

M300paxaTh U HAXOAUTH HAa YEPTEKAX UETBIPEXYTOJIBHUKHU
pa3HbIX BUAOB U UX JIE€MEHTHI.

®opMyIHPOBATH omnpe/eeHus: napasuieIorpaMma,
NpsSIMOYTOJIbHHUKA, pomOa, KBajapara, Tparneuuu, paBHOOOKOM
Tparneuuu, NpSMOYTroJIbHOM Tpanenuu.

HUcnonb3oBaTh mnpM  pelmieHHMH NPOCTEHINUX  3ajadv
IIPU3HAKM U CBOMCTBA: Napajulejorpamma, npsMoOyroibHHKA,
pomba, KBajapaTra, Tpamneluu, paBHOOOKOW Tpareluu,
IIPSIMOYT'OJIBHOM TPAIEIUH.

I[IpuMeHAT, MeTOH YIBOCHHUS MEIUAHbl TPEYrOJIbHUKA C
OINOPO HA AIITOPUTM IPaBUIIA.
Hcnoab3oBaTh I1UQPOBBIE PECYPCH
CBOWCTB M3y4aeMbIX UTYP.
3HAKOMMTBCS C UCTOPUEHN pa3BUTHS reOMeTPHUH.

I UCCIACAO0BAHUA

Teopema Paseca
U TeopeMa o0
NMPONOPIHOHAILH
BIX OTpe3Kax,
noxo0HbIE
TPEeyroJbHUKH
(154)

*Teopema daneca u Teopema 0 IPONOPLIUOHATIBHBIX OTpe3Kax.™
Cpenusisa nunus TpeyrojibHuka. Tpamneuus, €€ cpeaHsis TUHUsL.

*IIponopyoHaibHble  OTPE3KH, IOCTPOCHHE  YETBEPTOrO
IIPONIOPLUOHAIBEHOIO OTPE3KA.

CBolicTBa LICHTpa Macc B TPEYrOJIbHUKE.

[lonoGuble  TpeyronbHMKH. Tpu  mpu3Haka  TOJOOUS

TpeyroiabHUKOB™. [IpakTHueckoe mpuMeHeHue.

IIpoBoaMTH MOCTPOEHHUS C TOMOLIBIO LIUPKYJISA U JIMHEUKH C
ucnoiap3oBaHue  Teopempl  daneca U TEOpeMBl O
IIPONOPLUOHAIBHBIX ~ OTpe3KaX, CTPOMTH  YETBEPTHIA
IIPONOPLMOHAIIBHBIA OTPE30K C ONOPOM Ha 3PUTEIBHYIO
HarJsHOCTb.

Haxonuth 0100HBIE TPEYTOJILHUKN Ha TOTOBBIX YEPTEXKAX C
yKa3aHHUEM COOTBETCTBYIOIIMX IIPU3HAKOB TMOAOOMS TNpHU
HEO0OXOIUMOCTH C BU3YyaJIbHOM OIIOPOH.

Pematp 3agaum Ha NOJOOHBIE TPEYrOJIbHUKHU C MOMOLIBIO
CaMOCTOSITEJIBHOTO TIOCTPOEHUSI YepTEeXEe U HaXO0XKICHUS
HOJOOHBIX ~ TPEYrOJbHUKOB  INPH  HEOOXOJUMOCTH  C
HaIIPaBJAOIIEH IOMOIIBIO.

IIpoBoauTH 10KAa3aTEJBCTBA C UCIIOJB30BAHUEM NTPU3HAKOB
M0/I00MsI HECJIOXKHBIX T'€OMETPUUYECKHUX 3aJad C OMopoil Ha
aJITOPUTM YUEeOHBIX JeHCTBU.

IIpuMeHSITL  TOJIyYEHHbIE  3HAHHWA  OPU  PELIEHUU
reOMETPUUECKUX U MPAKTUUECKUX 3a]1a4 MPU HEOOXOIUMOCTH
C HaIIPaBJIAOLIEH TOMOIIBIO.

3HAKOMHUTBCSA C UCTOPUEN Pa3BUTUS TEOMETPHUMU.




ITnomann.
Haxoxxknenue
IJIomaae
TPeyroJbHUKOB

U MHOTOYT'OJIbHBIX
¢uryp. Ilnomanu
NMOJ00OHBIX (PUTYP
(14 9)

[onsitue 06 001IEH TEeOpHUH TIIOIAIH.

®opMynbl IS TJIOMIAA  TPEYTOJbHUKA, TapajuiesiorpaMma.
*OTHOIICHUE TUIOMIA/IeN TPEYTrOJILHUKOB C OOIUM OCHOBAaHUEM
WU 00IIeH BBICOTOM.

Brruncnenue miomazaeil cioHeIX GUryp depe3 pazOueHue Ha
YacTH M IOCTPOCHHE. ™

[Tnomaau ¢uryp Ha kiIeTdaToi dymare.

[Tnomann momo6HBIX Guryp. Berauciaenue miomanei. 3amauu ¢
MPaKTUYECKUM CcoJiepKaHueM. *PereHue 3agady C MOMOIIBIO
MeETO/1a BCIIOMOTaTeNIbHOM Mmiomaan.™

OnjaneBaTh NMEPBHYHBIMH TPeICTaBJIeHUSIMU 00 0O0mIEi

Teopun Iom@aau (Mepel), ¢oOpMyJIHPOBATH CBONCTBA
TUTOINAH, BBIACHATH UX HAIJISIHBIN CMBICI.

[MpumensTe  GopMynbl  IUIOMIAAM  MapajuieiorpaMma,
TPEeyrojibHUKa, Tpameluu C OMNOpOil Ha CIPaBOYHYIO
nHbOopMaIuio.

IIpumensTh bopmyIbI TUTOLIA T BBIITYKJIOTO

YeThIPEXYTOJIbHUKA Yepe3 JUaroHadd U Yrojl MeXIy HUMH C
OTOPOY Ha CTIPABOYHYIO HHPOPMAIHIO.

Haxoguth 1wiomaan Quryp, n300pak€HHBIX Ha KJIETYaTON
Oymare, HCIOJIb30BaTh Pa30MEHIE HA YaCTH U IOCTPOCHHE.
Pa30oupatrh npuMepbl HCIOIb30BAHMS BCIIOMOIATEJIbHOU
TUTOMIA/IH JUTS PEIICHUS TEOMETPUUISCKUX 3a/1a4.

Haxoguth 1uiomanu mnonoOHbIX Quryp ¢ omopod Ha
CIIPaBOYHYIO WH(OPMAIIHIO.

BoruncasiTe I0MaA1 Pa3inuyHbIX MHOTOYTOJIBHBIX (UTYP.
Pematp 3a1aum Ha IJIOMIAh C PAKTHYECKUM COJCPIKAHUEM
MOCJie COBMECTHOTO aHAU3a.

Teopema
ITudgaropa u
HaYyaja
TPUTOHOMETPHH
(10 9)

Teopema Iludaropa, e€ moka3aTenbCTBO U IPUMCHCHHE.
Oo6patnHas Teopema [Tudaropa.

OmnpenencHue TPUTOHOMETPUYECKUX (YHKIIMHA OCTPOTO yIJia,
TPUTOHOMETPHUYECKHE  COOTHOIICHUSI B  MPSIMOYTOJIEHOM
TpeyroibHUKe. OCHOBHOE TPUTOHOMETPHUYECKOE TOMKIECTBO.
CooTHONICHUST ~ MEXAYy CTOPOHAMH B  MPSMOYTOJIBHBIX
TpPEyroJIbHUKax ¢ yriiamu B 45° u 45°; 30° u 60°.

®opmynupoBaTh Teopemy Iludaropa, mcmoan3oBath €€ B
MPAKTUYECKUX BHIYMCICHUSIX.

Brametp  TOHATHSMH — TPUTOHOMETPUYECKHUX  (YHKIUH
OCTPOTO yIiia, MPOBEPSATh NX KOPPEKTHOCTb.

BbIBOAMTH  TPUTOHOMETPUYECKHE  COOTHOILIEHUS B
MPSIMOYTOJIBHOM TPEYTOJIBHUKE C OMOPOH Ha CIPaBOYHYIO
nHDOopMaIuio.

HccnemoBaTh  COOTHOIICHHS ~ MEXIYy  CTOPOHAMH B

IIPSIMOYTOJIBHBIX TPEYrOJIbHUKAX ¢ yriaMmu B 45° u 45°; 30° u
60° ¢ HampaBIIAIOIEH TOMOIIIBIO.

Hcnoan3oBaTh  (QOpMYNIBI  NPUBEACHUS U
TPUTOHOMETPHUUECKOE TOMKAECTBO JJISI HAXO0XKIECHUS
COOTHOILICHUH MEXAY TPUTOHOMETPUYECKUMHU (DYHKLUSAMU
pPa3IMYHBIX OCTPBIX YIJOB C ONOPOH Ha CIPaBOYHYIO
UH(OPMALHIO.

OCHOBHOC




IIpuMeHSAITHh TOTYYEHHBIE 3HAHUS U YMEHMS IPU PEIICHUU
MPAKTUYECKUX 3a1ad (MpH HEOOXOAMMOCTH C ONOpOH Ha
aNTOPUTM IIPABUIIA).

3HAKOMHTBCS C HCTOPHEH Pa3BUTHS FEOMETPUH.

Yrasl B BrivcanHble U LEHTpaJbHBIE YIJIbl, YTOJI MEXAY KacaTelabHON U | POpMYyJIHPOBATHL OCHOBHBIE ONPENEIICHUS, CBSI3aHHBIE C
OKPY:KHOCTH. XOpAOH. yrJ1amMu B Kpyre (BIMCaHHBIN YToJI, IEHTPaJbHBIN YToI).
Bnucannsbie VYribl MEXAY XOpJlaMU U CEKYIIUMHU. HaxoauTh BHMCAHHBIE YIJIbl, ONUpPAIOIIMECS HA OJHY HYTY,
U ONUCAHHbIE BrincanHble M ONMCaHHbBIE YETBIPEXYTOJBHUKH, UX MPU3HAKH U | BBIYMCJSITH YTJIbl C TOMOLIBIO0 TEOPEMBI O BIIMCAHHBIX YIJIaX,
YeThIPeXyrojJbHUK |CBoWcTBa. [lprMeHeHume HTUX CBOMCTB TMpU  PEUICHHH | TEOPEMBI O BIHMCAHHOM YETBIPEXYTOJNBHUKE, TEOPEMBI O
u. reOMETPUYECKUX 3a1a4. HEHTPAJILHOM yIJIe MpU HEOOXOAMMOCTH C BHU3YyaJIbHOM
KacaresbHble B3anMHOe pacnosoxkeHue JByX OKpyxHocTed. Kacanwue | onopoit.
K OKPY’KHOCTH. OKPY>KHOCTEH. HccrenoBatb, B TOM YHCIE C TOMOIIBIO IUPPOBBIX
Kacanue pECypcoB, BIMCAHHBIE W OIHMCAHHBIE YETHIPEXYTOJIbHUKH,
OKPYKHOCTeH BBIBOJIMTH MX CBOWCTBA M INPU3HAKU II0CIE€ COBMECTHOI'O
(13 v) aHaln3a.
Hcnonb3oBaTh 3TU CBOWCTBA M INPU3HAKU IIPU PELICHUU
3a/1a4.
IToBTOpEHME, [loBTOpEHNE OCHOBHBIX MOHATHM W METONOB KypcoB 7 u §|Pemarh 3agaum Ha MOBTOPEHHE, WLIIOCTPUPYIOUIME CBS3H
00001meHne KJIaCCOB, 0000IIIEHNE 3HAHU. MEXKy pa3JIMYHBIMU Y4aCTAMU Kypca.
3HAHMH
(44)

9 kiaacc (He MeHee 68 u)

Ha3Banue
pa3zaeJia (TemMbl)
Kypca (4uciao
4acoB)

OcHoBHOe cofepkaHue

OcHOBHBbIE BU/IbI 1eATEJIbHOCTH 00Y4AKOIIUXCS

Tpuronomerpus.
Teopembl

OnpeneneHure TPUTOHOMETpUYECKUX (GYHKUUI yriaoB ot 0° 1o
180°. KocuHyc ®m CHHYC TpsSMOTO M Tymoro yria. Teopema

@®opmyaupoBaTh  ompeeeHHs]  TPUTOHOMETPUYECKHX
GYHKIMM TyNbIX M HOPSIMBIX YIJIOB C BU3YaJbHOM OMOpPOIA.




KOCHHYCOB H

kocuHycoB. (OOo00mEHHas1) TeopemMa CHHYCOB (C paguycom

®opMynupoBaTh TEOpEMY KOCHHYCOB M TEOPEMY CHHYCOB (C

CHHYCOB. OTMIMCAaHHOW OKPYXXHOCTH). HaxoxaeHue JIMH CTOPOH U |pPaJHMyCOM OIHMCAHHOW OKPY>KHOCTH).
Pemenne BEJIMYHH YIJIOB TPEYTOJIbHUKOB. Pematp TpeyrojibHUKM C OMOPOH HA aIrOpuTM y4eOHBIX
TPeyroJibHUKOB ®opmyna Mmaomaal TPeyrojbHUKA Yepe3 JBE CTOPOHBI U Yrodi | 1eHCTBUH.
(16 u) Mexay HUMu. PopMyria IUIOMAaU YETBIPEXYrOJIbHUKA Yepes ero | Pemats  mpakTu4yeckue  3agauM, CBOAfIIIMecS K
JUarOHAJIM U yrojl MEXy HUMHU. HAXO0KIEHHUIO PA3JTUYHBIX 3JIEMEHTOB TPEeyroJIbHUKA.
[IpakTHyeckoe NpUMEHEHNE JOKa3aHHBIX TEOPEM.
IIpeoopazoBanue |*[loHsATue o mpeoOpa3oBaHUM OIOOUS. OcBanBaTh NOHSATHE npeoOpa3oBaHus noo0usi.
noxoous. CoOTBETCTBEHHBIE 3IEMEHTHI MOJOOHBIX QUTYD. HccnenoBaTh OTHOLIECHUE JTUHEHHBIX 371€MEHTOB (UTYp MPU
Mertpuyeckue Teopema o0 TpoM3BEACHUH OTPE3KOB XOpJ, Teopema o|mnpeoOpa3oBanuu noaodus. Haxomurs npuMepsl moaodus B
COOTHOLIICHUS B IIPOU3BEICHUNA OTPE3KOB CEKYIIMX, TEOpeMa O KBaJpaTe | OKPYKaIOLIEH NeHCTBUTEIbHOCTH.
OKPY’KHOCTH kacarenpHOW. IlprMeHeHne B pelleHMM TIeOMETPUYECKUX | *BhIBOIMTH METPUYECKUE COOTHOILIECHUS MEXIY OTPE3KAMHU
(10 u) 3amay.* XOpA, CEKyIIMX M KacaTeJbHBIX C HCIOJIB30BaHUEM
BITMCAHHBIX YIJIOB U OAOOHBIX TPEYTOJIbHUKOB.
Pemars reomerpuueckue 3aJaud M 3aJa4d U3 peanbHOU
YKU3HU C UCIIOJIb30BAaHUEM MOAOOHBIX TPEYTOJbHUKOB. ™
BekTopbl OnpeneneHre BEKTOPOB, CIOXKEHHE M PA3HOCTh BEKTOPOB, | Mcmob30BaTh BEKTOPHl KaK HalpaBIEHHBIE OTPE3KH,
(12 v) YMHOKE€HHE BEKTOPA HA YUCJIO. HCCJIe10BaTh r€OMETPUYECKUI (mepemernieHue) u

DU3NYECKUN U TEOMETPUUECKUI CMBICIT BEKTOPOB.

PaznoxeHnrne BeKkTOpa MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopaunats! BekTopa.

CxangapHoe TpOU3BEACHUE BEKTOPOB, €ro MPUMEHEHHE IS
HAaXOXIEHUS JUIMH U YIJIOB.

Pemenue 3aga4 ¢ moOMOIIbIO BEKTOPOB.

[IpyumeHeHne BEKTOPOB Ui PELIEHUA 3aJa4 KUHEMATHUKH U
MEXaHUKH.

busznueckuil  (cuiaa) CMBICTBI
BOITPOCHBIN IIJIaH.

BEKTOpPOB C OIIOpOM Ha

3HaTh omnpeaeNeHUsi CYMMbl U Pa3HOCTU BEKTOPOB,
YMHOXECHUS BEKTOpa Ha YUCII0, HCCIeA0BATH
reOMETPUYECKUN U (PU3UUECKHIA CMBICIIBI THX ONEPaLUii.
Pemiate TreoMeTpHYeCKHME 3aJadyd € MCIOJb30BAHUEM
BEKTOPOB.

PackiagbiBaTh  BEKTOp 10 JIBYM  HEKOJUIMHEAPHBIM
BEKTOpaM.

HUcnoab3oBaTh  CKalaspHOE  IPOU3BEIACHUE  BEKTOPOB,

BbIBOAUTH €TI0 OCHOBHBIC CBOICTBA.

Borunciaars CYMMY, Pa3HOCTb W CKaJLIPHOC IPOU3BCACHUC
BCKTOPOB B KOOpJMHATAX.

HpI/IMeHﬂTb CKAJIPpHOC IIPOU3BCACHHUC JIA HAXOXICHUA




JJIVMH U YTJIOB.

JexapToBbI JlexapTOBBI KOOPANHATHI TOUEK HA TUIOCKOCTH. OcBauBaTh NMOHSITHE TPIMOYIOJIBHOW CHCTEMBI KOOPIMHAT,
KOOpIMHATBI  Ha|*YpaBHeHHE NpsAMON.* YTrimoBol kK03(pQHIMEHT, TaHTEHC yIiia|IeKapTOBBIX KOOPIMHAT TOUKH.
IIOCKOCTH HAaKJIOHA, TapaJUIEIbHbIE U TIEPIEHANKYIISPHBIE TIPSIMBIE. HccnenoBarh ypaBHEHHE NPSMON U OKPYKHOCTH C OIOpPOH
9 y) VYpaBHeHue OKpykHOCTH. HaxoxneHue KOOpJuHAT TOYEK |Ha BOIPOCHBIN IUIAH.
IIEpECEUEHUS OKPYKHOCTH U IIPSMOM. HaxoauTts LeHTp U pagnyc OKPYKHOCTHU IO €€ ypaBHEHHUIO.
MeTto KOOpAUHAT MPH PEIICHUN T€OMETPUUYECKUX 3aa4. Pemarp 3agauMm Ha HaxOXICHHE TOYEK II€PECEUCHUs
Hcnonp3oBanne MeTOa KOOPAMHAT B IPAKTHYECKUX 3a7a4ax IPSIMBIX U OKPYKHOCTEHN C IIOMOILBIO METO/1a KOOPJUHAT.
Hcnonb30BaTh CBOMCTBA YIJIOBOrO Kod(@uireHta npsmMon
IpU pEUIeHMM 3ajad, AJs ONPEIENICHUS pacIOJIOKEHUs
MPSMOM.
IIpuMeHSITH KOOPAMHATHI IIPU PELIEHUH I'€OMETPUUECKUX U
IIPAKTUYECKUX 3a1a4, I IIOCTPOCHHSA MAaTeMaTHYECKHX
MOJeJIel peanbHbIX 3a/1a4 («METOJI KOOPAUHATY).
IMoab3oBaThest U1 IOCTPOCHHA M HCCIENOBAaHUU
U(PPOBBIMU PECYPCAMHU.
3HAKOMMTBCS ¢ HCTOPUEH Pa3BUTHSI T€OMETPUU
IIpaBunbHbIE [IpaBunbpHBIE MHOTOYTOJIBHMKH, BBIYHMCIEHHE HMX 3JIEMEHTOB.| DopmMyJIMpoBaTh onpeJiesIeHNe MPaBUJIbHBIX
MHOIOYIrOJbHUKH. (Uucio m W UIMHA OKPYXKHOCTH. J[IMHA AYrM OKPYKHOCTHU.| MHOTOYIOJIBHMKOB, HAXOAUTH MX DJIEMEHTHI.
JimHa Pannannas mepa yria. IMonb30BaTbCA NOHATUEM JUIMHBI OKPY>KHOCTH, BBEIEHHBIM

OKPYKHOCTH U
IIomaab Kpyra.
Boruucienue
nJioiaaei

84)

[Inomane kpyra M €ro 3JIEMEHTOB (CEKTOpa M CETMEHTA).
Brruncnenue miomazeil Guryp, BKIOYAOMIMX 3JIEMEHTHI Kpyra.

C TIOMOILBIO IPAaBWIBHBIX MHOI'OYTOJIBHUKOB, ONpeaesiTh
YUCJIO 7T, JJIMHY AYTH ¥ paJdaHHyI0 Mepy yIJia 1mo oopasiry.
IIpoBoauTHL Mepexoa OT paJguaHHON MEphI yriia K rpagyCHON
¥ Ha000POT 10 BU3YaJIbHOU OTIOpe.

OnpenensaTs Ioniaab Kpyra.

BoiBoauTh dopmyabl (B rpagycHON U paJluaHHON Mepe) AJs
JUIMH YT, IUIOLIAAECH CEKTOPOB M CErMEHTOB C ONOpPOM Ha
BOITPOCHBIN IUIaH.

Boruucasite miuomanyd  (GuUryp, BKIIOYAIOIIUX 3JIEMEHTHI
OKpPYXHOCTH  (Kpyra) C OHNOpOM Ha  CHPaBOYHYIO
MH(pOPMALIHIO.

HaxoauTh miomaay B 3ajiadyax peajabHON KU3HHU.




JBuskeHUst *TlonaTHe O ABUKEHUHU TUIOCKOCTH. Pa3oupary  npumepsl,  WUIIOCTPUPYIOUIME  IMOHATHS
IJIOCKOCTH [lapannenbHblil mepeHoc, MOBOPOT U cuMMeTpusa. OCH U LIEHTPHI | ABHKEHUS, [IEHTPOB U OCEl CUMMETPHH.
(6 4) CUMMETPHH. @opMyJHPOBATh ONPEICIICHUS MapajuIEIbHOIO IIEPEHOCA,
[IpocTeiimye npuMeHEeHNs B PEIIEHNH 3a1a4™. IIOBOPOTA M OCEBOM CHMMETPUU C BHU3YaJIbHOM OIOPOM.
HaxoauTh HETOIBHKHbBIE TOUKHU 10 00pa3Ly.
HaxoauThb LIEHTPHI U OCH CUMMETPUI NPOCTEHIINX GUTyp 1O
o0pasiry.
*TIpuMeHATH TNapAJJICNbHBIA MEPEHOC U CUMMETPHUIO IpHU
pelIeHNH T€OMETPUUECKUX 3a/1a4 (pa3oupaTh MPUMEPBI).
Hcnoab30BaTh 17151 NOCTPOEHUS M MCCIEOBAHUN UPPOBBIE
pecypebL.™
IToBTOpEHHE, [loBTOpEeHHe OCHOBHBIX MOHATHH W METOAOB KypcoB 7—9|OmnepupoBaTh MOHATHSIMHU: QUTypa, TOUKA, MpsMasi, Yo,
00001IeHNe, KJ1accoB, 00001IeHNEe U CUCTeMAaTU3alsl 3HAHUH. MHOTOYTOJIbHUK, pPaBHOOCIPEHHBII W  PAaBHOCTOPOHHUU
cucremaTu3amust | [Ipocreifme reomerpuueckue (GUIYpl M HMX  CBOMCTBA. | TPEYrOJIBHUKH, HPSMOYTOJIBHBI TPEYTrOJIbHUK, MeauaHa,
3HAHUM N3Mepenune reoMeTpu4eCKUX BEIUYHH. OuccexTpuca M BBICOTA TPEYroJbHHKA, MapaJlIeIorpaMMm,
(7 9) TpeyrojabHuKH. poMO, TPSMOYTOJNIBHHUK, KBaJpaT, Tpameuusi; OKPYKHOCTb,

[TapanyienpHble ¥ EPIEHIUKYISPHBIE NIPSMBIE.
OKkpyXHOCTb M Kpyr. l'eomMeTpuueckue MOCTpPOCHUs. YTJIbl B

OKPY’KHOCTH.  BnmcaHHblE M ONHCaHHBIE  OKDPY)KHOCTH
MHOI'OYT'OJIbHUKOB.

[Ipsimast 1 OKPY>KHOCTB.

YeThIpEXYroJIbHUKMY. Bncannsie u OIMCAaHHBIC
YETBIPEX YT OJIbHUKH.

Teopema Iudaropa u Hayana TpuroHoMerpun. Permenne oommx
TPEYTrOJIbHUKOB.
HpaBI/IJIBHbIG MHOT'OYT'OJIbHUKH.

[IpeoOpaszoBanus IJIOCKOCTH. JIBrxeHus. [Tonobwue.
Cummerpust.
[Mnomane. Beruncnenue mmomaneit. [lnomaan mogoOHBIX

(uryp.
JlekapToBbI KOOPAUHATEI HA IJIOCKOCTH.
BekTopsl Ha TUIOCKOCTH.

KacaTellbHasl; paBEHCTBO U MOJ00He (GUryp, TPEeyrojJbHUKOB;
[apajuIeIbHOCTh M MEPHEHIUKYISPHOCTh NPSIMBIX, YIroOJ
MEXNY TNPAMBIMH, CHMMETPUS OTHOCUTEIBHO TOYKH U
IOpsIMOM; JUIMHA, PAcCTOSHME, BEJIWYMHA YyIrja, IUIOIIA[b,
HEPUMETP.

HUcnonb3oBars  ¢GopMyabl: [epumerpa U IJIOLIAAU
MHOT'OYI'OJIbHUKOB, JJINHBI OKPY>KHOCTH M IUIOIIAU Kpyra,
00BEMa IPSIMOYTOJILHOTO MapajieenuIea.

OnepupoBatb NOHATHAMM: MPSAMOYIOJbHAas CHCTEMA
KOOpAUHAT, BEKTOP; HCNOJAb30BaTh OJTH IOHATHA IS
IIPEJICTAaBICHUs JaHHBIX UM PELIEHUS 3aJad, B TOM YHCIE U3
JIpYTUX y4eOHBIX IPEIMETOB.

PemiaTth 3agaum Ha TIOBTOPEHHE OCHOBHBIX IIOHSTHUH,
WUTIOCTPALIMIO CBSA3€H MEXIy pa3IM4HbIMU YacTAIMU Kypca.
Bei0upaths MeTOx U1 PEIICHUS 3aJa4H.

PemiaTth 3a1auM 13 OBCETHEBHOM KU3HU.







TEMATHYECKOE IIAHUPOBAHUE YYEBHOT'O KYPCA «BEPOSITHOCTH M CTATUCTHUKA»
(IO TOJIAM OB YYEHUSI)

7 kaacc (He meHee 34 4)

Ha3zBpanue
pazaesa (TeMbl)
(4ucy10 4acoB)

OcHOBHOe coep:kaHue

XapakTepuCcTHKA 1eATeJIbHOCTH 00y4Yal0UXCs

IIpeacrasiienne [lpencraBnenre naHHbIXx B Tabmuuax. Ilpaktnueckue | OcBamBaTh  Ha  0a30BOM  YPOBHE  CIOCOOBI
AAHHBIX BBIUMCJICHHUS] 1O TaONWYHBIM JaHHBIM. VI3BieueHWe U | MPEACTABICHUS CTATUCTHUECKUX JAHHBIX U YHCIIOBBIX
(7 9) WHTepnpeTanus TaOnu4yHbIX NaHHBIX. [IpakTHueckas paboTa | MacCMBOB C TOMONIBIO TaOJHMII M JgUarpamm C
«Tabmuupy. UCTIONIb30BAHUEM  aKTYalbHBIX M BaXXHBIX JaHHBIX
I'paduueckoe mnpencraBieHUE NAaHHBIX B BHJE KPYroBbIX, | (IemMorpaduueckue JTaHHBIE, IIPOU3BOJICTBO
CTONOMKOBBIX  (CTONMOYATHIX)  AMarpaMM.  UTeHHWE © | MPOMBIIUICHHOW M CeIhCKOXO3SWCTBEHHOW MPOAYKIIUH,
nocrpoenne  auarpamMM. Ilpumepsl  aemorpaduyeckux | 0OOIIECTBEHHBIE U IPUPOJIHBIC SABIICHUS).
Jyarpamm. H3yuyars Metoabl paboTbl C  TaONUYHBIMH |
[TpaxkTueckas padbota «/lnarpaMmmbi». rpauueckuMy MPEICTaBICHUSIMH JAaHHBIX C MOMOUIbIO
IUPPOBBIX PECYPCOB B XOJ€ MNPAKTUYECKHX paboT (c
HaIpPaBJISIONIEH TTOMOIIIBIO).
OnucareabHast Yucnossie Habopbl. CpenHee apuMeTHIecKoe. OcBanBaTh Ha 0a30BOM YPOBHE NMOHSATHS: YUCIOBOU
CTAaTHCTHKA Menauana ynciioBoro Habopa. Y cToiuuBOCTh MEIUAHBI. Habop, Mepa IEHTPaIbHOU TEHACHIIMU (Mepa IICHTpa), B
84) [MpakTrdaeckas pabora «CpeaHre 3HAaYCHUS. TOM YHCIIe CpellHee apu(MeTHIeCKOe, MEIUaHa.

HaubGonbmiee u HaumMeHbIIEe 3HAYEHWS YHUCIOBOrO Habopa.
Pazmax.

OnucpiBaTh CTAaTUCTUYECKHE JIaHHBIE C TIOMOIIBIO
cpeaHero apu(pMETHYECKOro U MeAMaHbl. Pemats 3aqaun
(c WCTONBb30BaHUEM 3PUTEITBHON HATIISTHOCTH W/WIN
BepOaIbHOI OMOPHI)

H3yuars cBoiicTBa CpPEeIHMX, B TOM YUCIIE C IOMOIIBIO
U(POBBIX PECYpCOB, B XOAE NPAKTHUECKUX PaboT, (C
HaTPaBJISIOIIEH ITOMONIBIO).

OcBauBaTh Ha 0230BOM yYpOBHe MOHSATHSA: HaOOJIbILIEE




W HAUMCHBIICC 3HAYCHUS YUCIIOBOI0 MaCCHBa, pa3Max.
Pemathb 3aJavM Ha BBI60p crocoba onucaHus JaHHBIX B
COOTBCTCTBHUHU C HpHpOHOfI JaHHBIX u OCJIIMHA
HUCCJICAOBAaHUs C HaHpaBJ’IHIOH_Ieﬁ IIOMOIIBIO.

Cayuaiinast
U3MEHYNBOCTH
(69

*CinyuyaiiHas U3MEH4YMBOCTb (mpuMepsl). YacToTa 3HaUeHUH B
MaccHBe JaHHbIX. [ pynnuposka. ['uctorpammel.
[Tpaktuueckas padora «CiaydaiiHas H3MEHUUBOCTb». ™

*OcBauBaTh MOHSITHS: YacTOTa 3HAYCHUI B MAacCHUBE
JAHHBIX, TPYIITUPOBKA JaHHBIX, THCTOIPaMMa.

CTpouTh THCTOTPaMMBI IO 00pasily

OcBauBaTh rpaduyuecKkue MpeACTaBICHUS Pa3HBIX BHJIOB
CIIy4aiilHON M3MEHYMBOCTH, B TOM 4YHCIIE€ C MOMOIIBIO
U(POBBIX PECYPCOB, B X0OJI€ MPAKTUYECKONU pabOThI.*

BBeaenne B
Teopuio rpagos
4 )

*T'pad, BepunHa, pedpo. [IpencraBienue 3agaun ¢ MOMOIIBIO
rpada. Crenenp (BaJe€HTHOCTh) BeplIUHBL Yucio pédep u
cymmapsasi crenenb BepmuH. llens u muki. [lyts B rpade.
[TpencraBnenue o cBa3HocTH Tpada. O6xoxn rpada (sitnepos
nyTh). [IpeacraBienne o0 opueHTHPOBAHHBIX rpadax.™

*QOcBanBaTh NMOHATHA: Tpad, BepmmHa rpada, pedpo
rpada, cteneHb (BaJCHTHOCTh BEPIINHBI), LIETIb U UK.
OcBanBaTh NOHSTHSI: MYTh B Tpade, JMICPOB MyTh,
00xox rpada, OpueHTUPOBaHHBIN rpad.

OO0cy:knaTh pelieHHe 3aJa4yd  Ha IOUCK CYMMBI
cTerneHeil BepmuH rpada, Ha MoUcKk obxona rpada, Ha
MOWCK TyTed B  OPHUEHTHPOBAHHBIX Tpadax ¢
HaIIpaBIAIOIIECH IOMOILIBIO.

OcBauBaTh €HOCOObI TPEACTABICHUS 3aJa4 M3 Kypca
anreOpbl, TE€OMETPHH, TEOPUU BEPOATHOCTEH, APYrUx
MpeAMETOB € ToMomplo TpadoB  (KapThl, CXEMHI,
AJIEKTPUUYECKUE IIeTIH, (YHKUIMOHAIBHBIE COOTBETCTBHS)
Ha mpuMepax. *

BeposiTHoCTB M
4acToTa
CJIy4aiiHOr 0
co0bITHUS

49

*CnydallHBI ONBIT W CciydailHOe coObITHE. BeposTHOCTh
gacToTa coObITHS. Poib MajoBEpOATHBIX U MPAKTHUUYECKH
JIOCTOBEPHBIX COOBITUI B MpHUpojAe U B oOiiecTBe. MoHeTa u
UTpaJibHast KOCTh B TEOPUU BEPOSITHOCTEH.

[TpakTrueckas paborta «HacToTa BhIMaACHUS Opiay.™

*OcBanBaTh MOHATHS: CIyYalHBI ONBIT U CIy4yallHOE
coOBITHE, MAJOBEPOSITHOE M TMPAKTHUYECKH JIOCTOBEPHOE
coObITHE.

N3yuyaTh 3HAUUMOCTb MAaJIOBEPOSITHBIX COOBITHI B
MpHUpo/ie M OOIIeCTBE Ha BaXKHBIX MpHUMepax (aBapuu,
HECUYACTHBIC ciydJau, 3aImuTa MePCOHAIIBHON
uH(popMalny, nepeaada JaHHbBIX).

N3yuyaTh poiib KJIACCUYECKUX BEPOSTHOCTHBIX MOJesen




(MoHeTa, UrpajibHasi KOCTh) B TEOPUHU BEPOSITHOCTEM.
Haoaronates W M3y4aTh 4acTOTY COOBITUH B HPOCTBIX
IKCIIEPUMEHTAX, B TOM YHCIIE C TIOMOIIBIO HUPPOBBIX
pecypcoB, B X0/ie MPaKTUYeCKON paboThL.™

O0o0menue,
KOHTPOJIb
S u)

IIpencraBnenne  panHbix. OnucaTenbHas  CTaTUCTHKA.
BeposiTHOCTB CitydaitHOTO COOBITHSI.

IToBTOPATH U3YyYEHHOE U BBICTPAUBATH CHUCTEMY
3HAHWM.
Pemath 3ajaum Ha NpeACTaBICHUE W OMMCAHUE JTAHHBIX

C MIOMOTIIBIO U3yYEHHBIX XapaKTePUCTHK C
HAIpPaBIISIOIIEH TOMOIIBIO.
O0cyxnaTh npuMepbl CITy4aifHbIX COOBITUH,

MaJIOBEPOATHBIX u MPaKTUYECKU  JOCTOBEPHBIX
CIIy4alHbIX COOBITUH, UX pOJM B MNPUPOAE M KU3ZHU
YEJI0BEKa

8 ki1acc (ne menee 34 4)

HazBanue
pasaesia (TeMbl)
(4ucy10 4acoB)

OcHoBHOe coaep:kaHue

XapakTepuCcTHKA 1eATeJIbHOCTH 00y4al0IUXCs

IToBTOpEHME
Kypca 7 kJjacca
(44)

[IpencraBnenne  gaHHbiX. OmnucarenbHass — CTaTUCTHKA.
Crnyuvaiinas u3MeHUUBOCTh. CpeiHHEe YHUCIIOBOrO HAabopa.
CnyualiHple  COOBITHSL. BeposTHocTH M 4acTOTHI.
Knaccuueckue Monenu TeOpUHM BEpPOSTHOCTEH: MOHETa U
urpajibHasi KOCTb.

IloBTOpPSITH HM3y4CHHOE M BBICTPAUBATH CHUCTEMY
3HaHUM.

Pemats 3agaum  (mo BH3yaJbHOW omope) Ha
IIPEICTABIEHUE M ONMCAHME JAaHHBIX C IOMOUIBIO
W3YYEHHBIX XapaKTEPUCTHK.

Pemats 3agaum (Mo BH3yaJbHOHW omope) Ha
IIPEICTABICHUE TPYINIUPOBAHHBIX [AHHBIX M OIUCAaHUE
CIIy4allHOM U3MEHUYUBOCTHU.

Pemiare 3agauym (M0 BH3YyaJbHOl  omope) Ha
ompeaeIeHue 4aCTOThI CIIy4aiHBIX coOBITHIA,
o0cyxaeHue MIPUMEPOB CITy4JaitHBIX COOBITHH,
MaJIOBEPOSITHBIX u IPAKTUYECKH  JTOCTOBEPHBIX




CIIy4yallHBIX COOBITHH, WX POJM B TPUPOAEC M >KUIHU
4eIJI0BEKA.

OnucarejibHas *Orxionenus. ucnepcus uncinoBoro Habopa. CranmaptHoe | *OcBauBaTh NOHATHS: JHCIEPCUS U CTaHAApTHOE
CTATHCTHKA. OTKJIOHEHHE YUCIIOBOT0 Habopa. JluarpaMMbl pacceuBaHus. ™ OTKJIOHCHHE, HCIIOJIb30BaTh 3T XapaKTCPUCTUKU IS
PacceuBanue OIMCaHUs PACCEUBAHUS JaHHBIX.
JAAHHBIX YuyacTBOBaTh B 00CYKI€HUHM TMNOTE3bl 00 OTCYTCTBUU
4 4) WM HAaJIMYUU CBS3M 110 IUarpaMMaM PacCEeUBaHUS.
Crpouth AWarpaMMbl pPACcCEUBAHHA 10 HMMEIOUIMMCS
JaHHBIM, B TOM YHCJIE C TIOMOIIBIO KOMIIbIOTEpa (mocie
COBMECTHOTO aHaIu3a).™
MHo:xecTBa MHokecTBO, TOAMHOKECTBO. Onepanuu Haj MHOXecTBamu: | OcBamBaTh MOHSATHSI: MHOXKECTBO, SJIEMEHT MHOXKECTBA,
(4 v) o0benuHeHHe,  mepeceueHue,  gomnonHeHue. CBoiicTBa | MOAMHOMXECTBO.
orepanui HaJl MHOECTBAMHU: NEPEMECTUTENbHOE, | BBLIMOTHATH onepanuu HaJl MHOECTBAMHU:
coueTaTeNbHOE, pacTpeeIUTENbHOE, BKITFOUCHHUS. o0BeAMHEHNE, TIepeceYeHHe, TOMOIHEHUE (10 00pasiry).
['paduueckoe mpencTaBIeHHe MHOXKECTB. Hcnonb3oBaTh CBOWCTBA: MEPEMECTHTEBHOE,
coueTaTellbHOE, paclpeAeuTeNbHOe, BKIIOUEHUs (C
WCTIOJIH30BAaHUEM BH3YaIBHOU OTIOPHI).
Hcnoan3oBaTh rpaduueckoe MpeacTaBIeHHEe MHOXKECTB
IIPH ONHMCAHWW PEeabHBIX IPOIECCOB W SIBIICHUH, IMPHU
pElIeHn! 3a/1a4 U3 APYruX YIeOHBIX MPEIMETOB U KypCOB
(c ucTIOJIb30BaHUEM BU3YaTIBHOM OIOPHI).
BepositHoCTH DnemMeHTapHbIe COOBITHSL. Cnygaiinble coOpitus. | OcBauBaTth Ha  0a30BOM  YPOBHe  TOHSITHS:
CJIy4aifHOr o bnaronpusitcTByromnme 3JIEMEHTapHbIE COOBITHS. | JJIEMEHTapHOE COOBITHE, CIydailHOe COOBITHE Kak
COOBITHA BepostHocti  coObiTui. OmNBITEI ¢ PAaBHOBO3MOXKHBIMHU | COBOKYIHOCTH — OJarompHsTCTBYIOIIMX — 3JIEMEHTapHBIX
(6 9) AJIEMEHTAPHBIMU COOBITUSIMH. CITydaifHbIN BHIOOD. COOBITUH, pABHOBO3MOXKHBIE AJIEMEHTAPHBIE COOBITHSI.

HpaKTI/I‘leCKaH pa60Ta «OMBITHI € PaBHOBO3MOKHBIMU
SJICMCHTApPHBIMU COOBITHAMI.

PemaTh 3a7a4un Ha BBIUUCICHUE BEPOSITHOCTEH COOBITHIH
[0 BEPOATHOCTSIM 3JIEMEHTAPHBIX COOBITHM CiydallHOTO
onelTa (C HCIOJB30BAaHUEM 3PUTEIBHON HArIsIIHOCTH
1/nunu BepOasibHOM ONOpHI).

PemaTh 3a7a4un Ha BBIUUCICHUE BEPOSITHOCTEH COOBITHIH
B OIBITAX C PaBHOBO3MOXXHBIMH  3JIEMEHTAPHBIMHU




COOBITUAMM, B TOM 4YHCJIE C IOMOILIBIO KOMIIbIOTEpA (C
WCIIOJIb30BAHUEM  3PUTENBHOM  HATJISAHOCTH — W/WIIHU
BepOaIbHOI OMOPEI).

IIpoBoauTHL M W3y4YaThb OMBITHI C PaBHOBO3MOXXHBIMU
3JIEMEHTApHBIMU COOBITUSIMU (C MCIIOJIB30BAaHUEM MOHET,
UTPaTIbHBIX KOCTeii, Opyrux Mojienieil)
B XOJI€ TMPaKTHUUYECKOM paboThl (C HCIOIB30BAHHEM
BU3YaJIbHOMN OIOPBHI).

Beenenue
TeopHIo rpagos
(44)

*JlepeBo. CBoiicTBa JepeBa: €AMHCTBEHHOCTb  IYTH,
CYIIIECTBOBAaHUE BUCSYEH BEPIIMHBI, CBSI3b MEXIY YHUCIOM
BepIIUH U uncioM péoep. [IpaBuno ymHOKeHHS. >

*OcBauBaTh MOHATHS: JEepeBO Kak rpad 0Oe3 IuKIia,
BHCAYAs BEpUIMHA (JIUCT), BETBb JEPEBa, MyTh B JIEPEBE,
TUaMETp JIepeBa.

HN3yuatrh cBoOlicTBa 1epeBa: CYyIIECTBOBAaHUE BUCSYEH

BEPIIUHBI, CIUHCTBEHHOCTh TIYTH MEXKAY JABYMS
BCpIIMHAMH, CBA3b MCKAY YHCIIOM BCPIIMH W YHUCIIOM
pedep.

YyacTBOBaTh B 00CY:KIeHHH pellleHHs 3aAa4yd Ha
MIOUCK U TIEpEeyHUClieHHe MyTeil B JepeBe, ONpejeieHne
yuclia BepIIMH uiu pédep B JepeBe, 00xoJ OWHApPHOIO
JepeBa, B TOM UYHCJIE€ C TNPUMEHEHHEM IpaBuIIa
YMHOKEHUs. >

Cayuaiinble
COOBITHS
84)

*TIpotuBomnonioxxHoe  coOwbiTre.  Jlmarpamma  Diinepa.
OObenuHeHne u mepecedeHue coObITUH. HecoBMecTHBIC
coobiTus. Dopmyna cioxeHus BeposTHocTel. I[lpaBuio
YMHOXKECHHMSI ~ BEPOSATHOCTEH.  YCJIOBHAs  BEPOATHOCTE.
HezaBucumbie  coOwiTusa.  IlpemcraBieHune — CIIydailHOTO
SKCIEpUMEHTA B BUE JiepeBa.™

*OcBauBaTh MOHSATHS: B3aUMHO MPOTHBOIIOJIOKHbBIE
COOBITHS, OTEpalui HaJl COOBITUSAMH, OOBEAMHECHHE U
nepeceyeHrue CcoOBITHH, auarpamma Ounepa (Dinepa—
BenHa), coBMeCTHBIC U HECOBMECTHBIE COOBITHSI.

N3yuyaTh TeopeMbl O BEPOSTHOCTU OOBEIUHEHHS IBYX
cOOBITHH ((hOPMYITBI CIIOKEHUS BEPOSTHOCTEH).

Y4yacTBOBaTh B 00CYK/JI€HUM PelIeHUs 3aJa4u, B TOM
YHCIIe TEKCTOBBIC 33J]a4H HAa OINpPEICIICHUE BEPOSTHOCTEH
OOBCIMHCHHSI M TICPECCUCHHS] COOBITHHA C TIOMOIIBIO

YHUCIIOBOM TpAMOH, aumarpamm Diinepa, (HopMyIbl
CJIOKECHHMSI BEPOSITHOCTEN.
OcBauBartp NOHATHSA IIPABUIIO YMHOKEHHUS




BEPOSITHOCTEH, YCIOBHAasE BEPOSTHOCTh, HE3aBHCHMBIC
COOBITHS IEPEBO CIYYaliHOTO OTIBITA.

N3yuarh cBoiictBa  (OIpeneieHUs)) HE3aBUCUMBIX
COOBITHH.

YuacTBOBaTh B OO0CY:KJA€HMHM pelleHHsl 3aJa4yd Ha
OIpEJICIICHUE U UCTIOIb30BaHUE HE3aBUCUMBIX COOBITHIA.
YuacTBOBaTh B OOCY:KJI€HHMHM pellleHHsl 3aJa4yd Ha
MOUCK BEPOSITHOCTEH, B TOM YHCJIE YCIOBHBIX, C
HCIIOJIb30BaHUEM JICpEBa CIIY