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®enepanbHas pabodas mporpamma Mo ydeOHOMy mpeamery«MaTtemaTukay
(6a30BbIN ypoBeHb) (mpeameTHas obOsacth «Marematuka unHpopMaTuka») (maiee
COOTBETCTBEHHO —  IporpaMmMa TI0  MaTeMaTWuKe,MaTeMaThKa)  BKJIIOYACT
MOSICHUTENIbHYIO ~ 3allUCKY, CONEp)KaHWe OOyYeHHs,IUIAHUPYEMbIE  PEe3yJbTaThl
OCBOCGHUS MTPOTPAMMBI 110 MaTEMaTHKE.

[TOACHUTEJIbHAA 3AITNCKA

®enepanbHas paboyas mporpamMma IO MaTeMaTHKe s OOydaroIMXCsl C
3aJIepKKOM mcuxudeckoro pasputus (nanee — 3I11P) Ha ypoBHE OCHOBHOTO OOIIETO
oOpa3zoBaHusl NOArOTOBJIEHa Ha OcHOBe DenepalbHOrO0  TOCYAAPCTBEHHOIO
o0pa3oBaTeNbHOTO  CTaHJIapTa OCHOBHOro  oOmiero  oOpazoBanusi  (Ilpuxkas
Munnpocgemienus Poccun ot 31.05.2021 1. Ne 287) (mamee — dI'OC O0O0),
denepanbHO aIanTUPOBAHHOW O00pPa30BATEIBHON MPOTrPaMMBbl OCHOBHOTO OOILEro
oOpa3oBaHusl Ui OOYYaIOMIMXCS C OTPaAaHUYCHHBIMH BO3MOKHOCTSAMH 30POBbBS
(ITpukaz Munnpocsemienuss Poccun ot 24 Hos6ps 2022 . Ne 1025), denepanpHoit
paboueil mporpaMMbl OCHOBHOTO 0OIIEro 0Opa3oBaHUs MO YYEOHOMY MpPEIMETY
«Maremaruka», @enepanbHON NPOrpaMMbl BOCIIMTAHUS, C YYETOM PaCHpPEACICHHbBIX
Mo KjaccaM NpoBepsieMbIX TpeOoBaHWI K pesyiabraram ocBoeHus DenepasibHOU
aanTUPOBAHHON 00pa30BaTEIbHON MPOTpaMMbl OCHOBHOIO 00I1Ier0 00pa3oBaHUS
JUIsl 00ydJaroluxcsi ¢ 3aJEP>KKOM MCUXUYECKOTO pa3BuTus.B paboueld mporpamme
YUTEHBbI e U NoyiokeHus: KoHnenuu pa3BuTrus MareMaTH4ecKoro oopa3oBaHus B
Poccuiickon @enepanuu.

OO0mas xapakrepucTuka yueOHoro npeamera «MaTeMaTHKA

VYuebHbiii mnpeamer «MaTeMaTuka» BXOOUT B MPEIMETHYHO 00JacTh
«Marematuka u uHbopmaTHKa». OH CHOCOOCTBYET Pa3BUTHUIO BBIUYMCIUTEIBHON
KyJAbTYPbl M JIOTUYECKOTO MBIILIEHUS, (POPMUPOBAHUIO YMEHHS TIOJIb30BATHCA
QITOPUTMAMH, a TaKKe NPHOOPETEHHIO NMPAKTUYECKHUX HABBIKOB, HEOOXOAMMBIX B
MOBCEAHEBHOW ku3HM oOydwaronuxcst ¢ 3[IP. VYueOHbli npenMeTr pa3BUBACT
MBIIIIJIEHUE, MPOCTPAHCTBEHHOE BOOOpakeHHUE, (YHKIIMOHAIBHYIO TI'PaMOTHOCTb,
YMEHUS ~ BOCHOPUHMMAaTb M  KPUTUYECKH  aHAIM3UPOBaTh  MHGPOPMALHUIO,
IPEJCTABICHHYIO B PA3IUYHbBIX (popMax.

OOydeHnne mareMatuke AT BOZMOXKHOCTb pa3BuBaTh y oOyuatomuxcs ¢ 311P
TOYHYIO, PallMOHAJIBHYI0 W HUH(QOPMATHBHYIO peuYb, YMEHHE OTOMpaTh Haubolee
NOJIXOJAIIUE SI3bIKOBbIC, CUMBOJIMYECKHE, IpaQUUECKUE CPEICTBA MJsl BBIPAKEHUS
CYXJIEHUW U HAMIISIIHOTO UX MPEACTABICHUS.

Heo0xonmuMbIM KOMIIOHEHTOM OOIIEH KyJIbTypbl B COBPEMEHHOM TOJKOBaHUU
ABNsieTCS  OOIlee 3HAKOMCTBO C METOJAMHM TO3HAHUS  JEHCTBUTEIBHOCTH,
IPEICTABIECHUE O IPEIMETE U METOIaX MAaTEMATUKHU, UX OTIIMYUNA OT METOJOB APYTHX
€CTECTBEHHBIX U T'YMaHUTApHBIX HayK, 00 0COOEHHOCTSIX MPUMEHEHHUS MaTeMaTUKU
JUISL peIeHUs] HAYyYHBIX M TMPUKIATHBIX 3anad. Takum o0pa3oMm, MareMaTuyeckKoe
o0Opa3oBaHrE BHOCHUT CBOH BKJIaJ B (hopMupoBaHHEe 00IIEH KYITbTyphl YEIOBEKA.



N3yuenne MaTeMaTWKM TakKXe CHOCOOCTBYET ACTETUYECKOMY BOCHUTAHHIO
YeJIOBEKa, IMOHMMAHUI0 KpPacoTbl M M3SIIECTBA MATEMAaTUYECKUX PACCYKJICHHM,
BOCIIPUSTUIO TEOMETPUUECKHUX (DOPM, YCBOEHHUIO UJIEN CUMMETPUHU.

[TIporpamma oTpaxkaeT coaepxaHue oOyueHus npeamery «MaremaThkay ¢
y4eToM 0CcOOBIX 00pa3oBaTesbHBIX MOTpeOHOCTeM oOyuaromuxcs ¢ 3[1P.OBnanenue
yueOHbIM npeaMeToM «MareMaTrukay MpeACTaBISIET ONMPEACIEHHYIO CI0KHOCTh s
yaanuxcsi ¢ 3IIP. ¥V oOyuatomuxcs ¢ 3[1P nHambGosnee BbIpakeHBI OTCTaBaHUS B
Pa3BUTHH CJIOBECHO-JIOTUYECKUX (POPM MBINLICHUS, TMOITOMY aOCTpakTHbIE H
OTBJICUCHHBIE KATETOPUU MM TPYAHOJIOCTYNHBI. B TOKEe BpeMms Ipu cHenuagbHOM
oOydeHHH O0OydYaromuecs MOTyT BBINOJHATh 3aJaHus 1o anroputMmy. OHu
BOCIIPUMMUYHMBBI K IIOMOILM, MOTYT BBIIIOJHHUTH IEPEHOC HA AHAIOTMYHOE 3aJIaHHE
YCBOGHHOro crnocoba pemieHus. CHU)KEHHE pa3BUTHS MBICIUTENbHBIX OMEpaluil U
3aMEJICHHOE CTAHOBJIIEHUE JIOTMYECKUX JEHWCTBUM NPUBOIAT K HEIOCTATOYHOU
OCMBICJIEHHOCTH COBEPIIIAEMBIX yUEOHBIX ACHCTBUN. Y 0O0ydarommuxcs 3aTpyaHEHBI
CUETHBIE BBIUMCIICHHS, MPOU3BOJAMMBIE B yM€. B NHChbMEHHBIX BBIYMCICHUSAX OHH
MOTYT MPONYCKaTh OJWH M3 NPOMEXYTOUYHbIX maros. lIpu pabore ¢ yuciaoBBIMU
BBIPAKEHUSAMH, BBIYMCICHHEM HX 3HAYECHUS MOTYT HE YACPKMBATh IPABUIbHBIN
nopsiok nevctBuid. [lpu ympoiieHun, npeoOpa3oBaHUM BHIPAKEHUM ydalluecs C
3IIP He MOryT CcaMOCTOATENBHO NPHUHATH PEIIEHHE O MOCIEI0BATEIbHOCTH
BBIITOJTHEHUS JIEUCTBUM. KOHKPETHOCTh MBINUIEHUS OCJOKHAET YCBOCHUS HABBIKA
pelIeHusT YpPaBHEHHMM, HEPABEHCTB, CHUCTEMBbl YypaBHEeHHH. MM ManomoctynHo
COBepIleHNE 0OPATUMBIX ONIEPALIHIA.

Husknii  ypoBeHb  pa3BUTHSA  JIOTMYECKHX  OINEpalMi, HEAOCTATOYHAsA
O0OOIIEHHOCTh MBILIUICHUS 3aTPYAHSAIOT u3yueHue TeMbl «DyHKIuu»: Mnpu
onpeneneHny  (QYHKIMOHAIBHOM 3aBHUCUMOCTH, MpPU ONHUCAHUM Tpaduueckoi
CUTYallld, UCIIOJIb3ysd F€OMETPUUECKUM, alreOpandyeckuii, PyHKIMOHAIbHBINA S3bIKH.
Hepenko yuamuecs He BUIAT pa3sHUIIBI MEXTy O0JIaCThIO OmpeneneHnus pyHKIUU U
00J1aCThIO 3HAUCHUH.

Pemenne 3amady conpsikeHO € TPYAHOCTAMH OGOPMIICHHS KpPAaTKOW 3amucH,
IIPOBEJICHUS aHAJIW3a yCJIOBUS 3aJa4, BBIJEIECHUS CylecTBeHHOro. O0yvaronimecs ¢
3IIP 3arpynHsitoTcs crenaTh yMO3aKIIOYEHHE OT OOIIero K YacTHOMY, HEPEIKO
BBIOMPAIOT  HEpalMOHAJIbHBIE CHOCOOBI  PEIICHMs, HWHOIJAa OrpPaHUYMBAIOTCS
MaHUMYJSILHASAMUA C YUCTAMU.

[Ipyu wu3ydyeHuu reoMeTpuueckoro warepuaia oOyyarommecs ¢ 3IIP
CTAJIKMUBAIOTCS €  TPYAHOCTHbIO  JIeJIaTh  JIOTUYECKUE  BBIBOJBI,  CTPOUTH
IIOCJIEA0BATENbHBIE pACCY)KIeHUs. HenmpouHble 3HaHNSI OCHOBHBIX TEOPEM T€OMETPHUU
OPUBOJUT K OLIMOKaM B pPELIEHUWU reoMeTpuueckux 3anad. OOydarommecss MOTYT
HOJMEHUTH (HOPMYITY, HEIIPABUIIBHO IPUMEHUTH TeopeMy. K ceppe3HbIM omunlkaM B
pelleHnH  3aja4  INPUBOAAT  HENOCTATOYHO  PAa3BUTHIE  IIPOCTPAHCTBEHHBIC
npeAcTaBiaeHrs. M CHOKHO BBINOJHUATH YEPTEXK K YCIOBHUIO, B ITMCBMEHHBIX
paboTax OHU HE MOTYT IIPUBECTH OOBSICHEHUE K YEPTEXKY.

To4HOCTH 3alIOMUHAHUSI U BOCIPOU3BEACHUSI YYEOHOr0 MaTepuaia CHUKCHBI
[0 MPUYUHE CIA00CTH MHECTUYECKOM JESITEeNbHOCTU, CYKEHHUS 00beMa MaMsTH.
Oobyuatorumcst ¢ 3I1P TpeOyercsi OGombllie BpeMEHM Ha 3aKpeIieHHE MmaTepuara,
aKTyaJau3alus 3HaHWUW 110 ONIOPE MPU BOCIPOU3BEICHUH.



Jng  mpeonosieHuss  TPYAHOCTEH B M3y4EHUMM  y4yeOHOro IpejamMera
«MaremaTHkay HE0OX0AMMa aJanTanus o0beMa U XapakTepa yueOHOro MaTepuana K
MO3HABATEIbHBIM BO3MOXXHOCTAM ydamuxcsi ¢ 3IIP. Cnegyer yueOHbI MaTepHal
IPETNOAHOCUTh HEOOJBUIMMH TMOPLUUSIMHU, YCIOXKHSAS €ro IMOCTENEHHO, W3bICKUBAThH
CrocoObl  ajanTauuy TPYAHBIX  33JaHUN, HEKOTOpble TEMBbl JlaBaTh  Kak
O3HAKOMMTENBHBIE; UCKIIF0YaTh OTJIECJIbHBIE TPYIHBIE JI0Ka3aTeJIbCTBA;
TEOPETUYECKUM MATEpHAl PEKOMEHIYETCS H3ydaTb B IIPOLIECCE NPAKTHYECKON
NEATENBHOCTH M0 pemeHuto 3anad. OpraHnyeckoe €JUHCTBO NPAKTUYECKOW MU
YMCTBEHHON JEATENbHOCTH Y4YalllMXCAd Ha YpPOKaX MAaTeMAaTHKH CIHOCOOCTBYIOT
IPOYHOMY U CO3HATEIIBHOMY YCBOEHHIO Oa3MCHBIX MAaT€MAaTHYECKUX 3HAHMN U
YMEHUHU.

HeJII/I H 3a/1a91 U3YYCHUSA yqeﬁnoro npeamera «MaTemMaTHKa»

[TpropuTeTHBIMU LIETIIMU O0yUYEHUSI MaTeMaTUKe B 5—9 Kiaccax SBIISIOTCS:

" (GopmHpOBaHHE HEHTPATHHBIX MAaTEMATUYECKUX MOHATUN (YUCIO, BEIMYMHA,
reoMeTpHUYeCKast durypa, nepeMeHHas, BEPOSITHOCTb, byHKIHUA),
oOecreynBaroUX MPEEeMCTBEHHOCTh M MEPCIEKTUBHOCTh MaTeMaTUYECKOTO
oOpazoBanust ooyyatomuxcs ¢ 311P;

* nonBeneHue oOydaronuxcs ¢ 3[IP Ha poctymHOM Juisi HUX YpPOBHE K
OCO3HAHUIO B3aMMOCBS3M MaTeMAaTHUKU M OKPYXAIOIIEro MHUpa, MOHMMAaHHE
MaTeMaTHKHU KaK 4acTu OOLIe KyJAbTyphl YEIOBEUECTRA;

" pa3BUTHE WHTEIUICKTYyaJbHBIX U TBOPYECKUX CIIOCOOHOCTEH OOYYaromMXcCs C
3I1P, no3HaBaTeNbHOM AKTUBHOCTH, HCCIIEI0BATENIbCKUX YMEHUHN, KpUTUUHOCTH
MBIIIUICHHS, HHTEpeca K M3YYCHHUIO MaTEMATHKH,

" (GopmupoBaHHe (QYHKIMOHAIBHON MaTeMaTHUYEeCKOM T'PaMOTHOCTH: YMEHHS
pacmo3HaBaTh  TMPOSBICHUS  MAaTEeMAaTUUYECKUX  TMOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B pEATbHBIX >KU3HEHHBIX CHUTYalUAX M MPU H3YYCHHUH
JIPYTUX YYEOHBIX MPEAMETOB, MPOSIBICHUS 3aBUCUMOCTEN M 3aKOHOMEPHOCTEH,
dbopMynupoBaTh HUX Ha fA3BIKE MAaTEMaTHUKHd U CO3/1aBaTh MaTeMaTUYECKHE
MOJIEJIM, TPUMEHSATh OCBOCHHBIM MaTeMaTHUYeCKUM ammapar Ui pelieHHs
NPAaKTUKO-OPHEHTUPOBAHHBIX  3a/lad, HWHTEPIPETHPOBATh W  OIICHUBATH
MOJTyYEHHBIE PE3yNbTATHI.

JlocTixeHue 3THX Lesne 00ecredrBaeTcs peIeHUeM CIIeTyI0INX3a/1ay:

* ¢opmupoBarh y oOyvatouuxcsa ¢ 3[IP HaBbiku y4eOHO-IIO3HABATEIbLHON
NESTENbHOCTH: IJIJAHUPOBAHUE pa0OThI, IMOUCK pPAUUMOHAIBHBIX IyTEH ee
BBITIOJIHEHU S, OCYIIECTBIICHUS CAMOKOHTPOJIS;

" CHOCOOCTBOBaTh WHTEIIEKTYaIbHOMY pa3BUTHIO, (OPMHUpPOBATH KadyecTBa,
HEO0OXO/IMMBbIE YEJIOBEKY JUIsl TIOJHOLEHHOM KM3HU B COBPEMEHHOM OOUIECTBE,
CBOMCTBEHHBIE MaT€MaTHUECKOM JEATEIbHOCTU: SICHOCTU U TOUHOCTH MBICIIH,
WHTYUIIUH, IPOCTPAHCTBEHHBIX MPEACTABICHUH, CHOCOOHOCTH K MPEOI0JICHUIO
TPYAHOCTEM;

* (GopMHpOBaTh KIIOUEBbIE KOMIIETCHIIMM YYAIIUXCA B paMKaxX MPEeIMETHOU
obmactu «Matemarnka 1 HHPOPMATHKAY;

" pa3BUBATh MOHATUIHOE MbINUIeHUS oOyyatomuxcs ¢ 3I1P;



" OCYILECTBIATh KOPPEKLHMIO MO3HABATEIbHBIX MpolieccoB oOyuaromuxcs ¢ 3I1P,
HEOOXOIMMBIX [UIsi OCBOEHHMS NPOrpaMMHOIO Marepuaia Mo Y4eOHOMY
IIPEAMETY;

" [peaycMaTpuBaThb BO3MOXKHOCTh KOMIIEHCAIIMM 0Opa30oBaTeIbHBIX ACPHUIIMTOB
B OCBOEHHUH MPEIIIECTBYIONIETO MPOTPAMMHOI0 MaTepuala y 00ydaromuxcs C
3IIP 1 HETOCTATKOB B UX MATEMAaTUYECKOM Pa3BUTHUH;

* chopMHUPOBATh YCTONUMUBBIA HHTEPEC YUAITUXCS K IPEIMETY;

" BBISBJIATH M pa3BUBATh MAaTEMAaTUUECKUE M TBOPUYECKUE CIIOCOOHOCTH.
OcCHOBHBIE JINHUM COZEp’KaHMUS Kypca MaTeMartuku B 5—9 kinaccax: «Hucna n

BBIUMCIICHU», «AnreOpa» («AnreOpanyeckue BBIPAKEHUSD», «YpPAaBHEHHS W
HepaBeHCTBaY), «DyHkuum», «leomerpus» («[eomerpuyeckue GUTYpl U HX
CBOICTBaY, «3MepeHrne reoMeTpUYECKUX BEIMYUHY), «BeposTHOCTh U CTaTHUCTHKAY .
JlaHHBIE TUHUU Pa3BUBAIOTCS MAapaLIENbHO, KaX/1asd B COOTBETCTBUM ¢ COOCTBEHHOMU
JIOTUKOW, OIHAKO HE HE3aBUCHMO OJHA OT JpyroM, a B TECHOM KOHTAKTE W
B3aumojieiicTBuu. Kpome »3Toro, ux oOObEAMHSIET JOrMYecKas COCTaBJISIONIAs,
TPAJULIMOHHO NPUCYIIAsi MAaTEeMaTUKE W MPOHU3BIBAIOIIAS BCE MATEMATHUYECKHE
Kypcel W coxepxarenbHbie nuHHH. CdopmynupoBanHoe B DeaepasbHOM
rOCyAapCTBEHHOM 00pa30BaTEIbHOM CTaHJApT€ OCHOBHOTO OOIIEro oOpa3oBaHUs
TpeOOBaHUE «YMETh OMNEPUPOBATh IMOHATUSAMU: ONPEICICHHE, aKCHuoMa, Teopema,
JIOKA3aTeJIbCTBO; YMEHHE pACIO3HABATh HCTUHHBIE M JIOKHBIC BBICKA3bIBAHUSA,
MPUBOAUTh MPUMEPHI U KOHTPIPUMEPHI, CTPOUTHh BBICKA3BIBAHUS W OTPUIAHUS
BBICKa3bIBaHUI» OTHOCUTCA KO BCEM Kypcam, a (OpMHUPOBAHUE JIOTUUECKUX YMEHUMN
pacnpenensieTcs IO BCEM TIoAaM OOy4YeHUss Ha YpPOBHE OCHOBHOIO OOIIEro
00pa3oBaHMs.

Conepxanne o0Opa30BaHHsA, COOTBETCTBYIOIIEE NPEIMETHBIM pe3ylbTaram
ocBoeHus: DenepanbHOl pabouell MporpaMmbl, pacHpeeNéHHbIM [0 ToaaM
OOy4YeHHsI, CTPYKTYpUpPOBAaHO TakUM o0O0pa3oM, dYTOOBI KO BCEM OCHOBHBIM,
NPUHIIMIHAIBHBIM BOMIpocaM oOydyaroiuecs: oOpaiaiuch HEOJHOKPATHO, YTOOBI
OBJIAJICHNE MAaTEMATUYECKUMH TIOHATHSAMU W  HABBIKAMU  OCYILECTBISIIOCH
MIOCJIEIOBATEILHO U MOCTYIATENBHO, C COOIIOACHUEM IPUHIIMIIA IPEEMCTBEHHOCTH, a
HOBBIE€ 3HAHHS BKJIIOYAIHUCHh B OOIIYI0 CHCTEMY MaTeMaTHYECKHX MpeaCTaBICHUN
oOyuaromuxcs ¢ 3I1P, pacumpss u yryonsas e€, o0pasysi IpoYHble MHOKECTBEHHbIE
cBs3u. OOmMe 1enr u3ydeHus yuyeOHoro npeaMera «MaTtemarnkay NpeicTaBIeHbl B
denepanbHO pabodeit mporpaMMe OCHOBHOTO 00111ero o0pa3oBaHusI.

Oco0enHocTH 0TOOpPA M aJaNTAMH Y4eOHOI0 MATEePHAJIa II0 MAaTEeMaTHKe

OOydenue yuyeOHOMY TmpenMmeTy «MaTemarukay CTpPOUTCS Ha CO3AAHHUH
ONTUMAIbHBIX YCIOBUU I YCBOCHMS TPOTPAMMHOI0 MaTrepuaiia 00ydaroIuMHUCs C
3I1P. bonbiioe BHUMaHUE yueiaseTcs 0oTOopy yaeOHOTO Marepuania B COOTBETCTBHH C
NPUHIIUIIOM JOCTYIHOCTH TPU COXpaHEHUU OO0mIero 0a30BOrO YPOBHS, KOTOPBIH
JIOJIKEH T10 COJIEPKaHUI0 U 00beMy OBbITh aIalTUPOBAHHBIM 11 oOyuaromuxcs ¢ 3I1P
B COOTBETCTBUM C HX OCOOBIMH 0O0Opa3zoBaTelbHBIMU MOTpeOHOCTSIMU. CremyeT
oOJNeryuTh OBJIaJeHHe MaTtepuanom ooOydatonumucs ¢ 3I[IP mocpencTtBom ero
JETANbHOTO OOBSICHEHUSI C CUCTEMATHUYECKUM [TOBTOPOM, MHOTOKPATHON TPEHUPOBKHU



B MPUMEHEHWU 3HAHWI, WUCIONb3ys MPUEMBl aKTyajdu3aluu (BH3yalibHasi oOIopa,
rmamsTKa).

denepanbHas MporpaMma IpeayCMaTpruBaeT BHECEHNE HEKOTOPBIX U3MEHEHNN:
YMEHBIIICHHE 00beMa TEOPETHUECKUX CBEICHUM, BBIHECEHHE OTIIECIBHBIX TEM WIIH
HEJBIX Pa3/IeNIOB B MaTepUalbl Jjisi 0030pHOT0, 03HAKOMHUTEILHOTO U3YUYEHHUS.

HN3menenus: nporpamMmsbl B 5-9 kiaccax

MaremaTuka B S u 6 Ki1accax

B 03HaKOMHUTENBHOM ILJIAHE PEKOMEHIYETCA H3y4aTh CIEAYIOLIUE TEMBbI:
«Pumckast nymepanus», «PaBHble ¢uryps», «Humunap, konyc, mapy», «Kyow,
«IIpssmoyronsHbIN mapaymenenumnen», «llepememienne o KOOPAUHATHON MPSIMON»,
«Monyns uymcma», «HucnoBble NPOMEXKYTKH»; «Macmraby» (u3ydaeTcss B Kypce
«"eorpadus»); «M300pakeHne reoMmeTpudeckux GUryp Ha HEJIMHOBAHHOU Oymare ¢
WCMOJIb30BAHUEM  IUPKYJsA, JIMHEHWKHW, YrOJbHUKA, TpaHCHopTupa», «JlnuHa
OKpyKXHOCTWY, «lInomane kpyray», «llapamnensnsie npsameiey, «llepnenaukynspHeie
npsimeie», «OceBasg U IEHTpajbHas CUMMETPUN» (M3ydaeTcs B Kypce FeOMETpUH);
«beckoHeUHbIE TMEPUOJUYECKUE JECATUUYHBIE apoou. [lecsTuuHoe mNpuOIMKEHNE
OOBIKHOBEHHOM Ap0oOm» (M3ydaeTcst B Kypce anreOphl).

CnenyeT yMEHbLIUTh KOJMYECTBO YAacOB Ha cieayrolnue Tembl: «PemieHue
JOTMYECKUM 3amau», «JlnuHa otpeskay, «lllkamsl», «PacrpenenuTesbHbld 3aKOH
YMHOXKEHUS, «3aMnuch MPOU3BEICHHS C OYKBEHHBIMH MHOKHUTEIIMINY, «[locTpoeHune
KOH(pUTypanuii W3 4YacTed NPsIMOM, OKPYKHOCTH HA HEJIMHOBAHHOW M KIIETYATOU
oymarey», «/lenmutenu m kpatnble. [lpuzHaku nenumoctny», «HauOonbimuii oOmumii
JIENUTENh M HauMEHbIlee oluiee KpaTHoe. J[eTuMocTb CyMMBbI U HPOU3BEIACHUS.
«IIpuBenenne ApoOW K HOBOMY 3HamMeHaTeno», «Haxoxkmenue dactu 1enoro u
Hejaoro mo ero yactuy. «OKpyrJieHHe AECITHYHBIX Apobeit». «Pemienue 3amgau
nepedopoM BCceX BO3MOXHBIX BapuaHTOB». «CocTaBiieHHEe OYyKBEHHBIX BBIPAXKEHUN
0 YCIOBUIO 3anauu». BeicBOOOAMBIIMECS Yachl MOXKHO HCIIOIb30BaTh Ha
MOBTOpEHHUE (B Hauaje W KOHIIE yueOHOro roja), Ha U3ydyeHue Hauobosee TPYAHbIX U
3HAYMMBIX TeM: B V Kjlacce — Ha pelieHrue YpaBHEHUH, MpUBEACHUE IpoOU K HOBOMY
3HAMEHATEJI0, YMHOKEHHUE U JIEJIEHUE JECATUYHBIX JIpoOel, n3MepeHue yrios; B VI
KJIACCE — JICUCTBUS C IOJIOXKUTEIbHBIMA U OTPULATEIIbHBIMA YHCJIAaMH, PELICHUE
YpaBHEHHH, CJI0KEHHE U BbIUUTAHUE YHCEIl, COJAEPKAIIUX LETYyI0 U IPOOHYIO YacTh,
Ha YMHOXEHUE U JIeJIeHHE OOBIKHOBEHHBIX JAPOOEH.

Auredopa

B 03HaKOMHUTENBHOM IIJJAHE PEKOMEHIYETCA H3y4aTh CIEAYIOLIUE TEMBbI:
«ppaunoHanbHbie yncina. [leiicTBUTenbHbIe ynciay, «CpaBHEHUE NEHCTBUTEIIBHBIX
gucen, apuMeTHUecKre JCUCTBHUS C JACHCTBUTEIBHBIMH dHclaMny, «Haxoxmenne
npUOTMKEHHBIX 3HAYEHHM KBaJpaTHOro KopHs», «Teopema Bueray, «Pemenus
YPAaBHEHUH TPETbEN U YETBEPTOM CTEIICHEW PA3JIOKECHUEM HA MHOKUTEINY, «DyHKIUA

y =VX U ee rpapux», «IIOrpelHOCT, U TOYHOCTh TPHONIKEHU, «UeTHBIE M
HeueTHblEe QyHKIMW), «DyHKIHA y=x", « DyHKIHA y= ax’, ee rpadMK M CBOMCTBA.
I'paduxu Gynkumii y= ax? + n u y=a(x-m)?, «YpaBHeHHE ¢ JByMS NEPEMEHHBIMH U
ero rpadux», «I'papuueckuii cnoco® pelIeHHs CHUCTEMBbl  YpaBHEHHID,
«M300paxxeHne 4jaeHOB apu(PMETHUUECKOW U reOMETPUUECKOW MPOrpeccuil TOUKaMu



Ha KOOPJIMHATHOM IIJIOCKOCTH. JIMHEMHBIH M SKCIOHEHIUMAIbHBIN pocT. ClIoXKHBIC
IIPOLIEHTHD.

Cnenyer yMEHBIINTH KOJMYECTBO YacOB Ha H3ydYeHHE TeM: «DOopMyibD»,
«Jloka3aTenbCTBO TOXKAECTBY, «JIMHEMHOE ypaBHEHHME C JBYMS HEU3BECTHBIMMNY,
«I'paduk nuHENHHOrO ypaBHEHUs C ABYMs IEpeMEHHBIMW», «['paduueckoe perieHue
JIMHEWHBIX YPaBHEHNUW U CHCTEM JIMHEMHBIX YpaBHEHUI», « CBOMCTBA KBAIPATUYHOU
byHKITUN.

BricBoOouBIINECS 4Yachl PEKOMEHIYETCS HUCIOJb30BaTh: I JIydiled
npopaboTKu Haubornee BaxHBIX TeM Kypca: «Pemenue ypaBHeHuil», «Pemienue
CUCTEM ypaBHEHMI», « COBMECTHBIE AEUCTBUA ¢ ApoOImMu», «[IpuMeHeHne cBOMCTB
apu(MeTH4ecKoro KBaJpaTHOTO KOpHS»; Ha [OBTOpPEHHE, peUIeHHe 3ajad,
peoOpa3oBaHUE BBIPAXKEHUM, a TAK)KE HA 3aKPEIUICHNE U3YUYEHHOI0 MaTepuaa.

I'eomerpus

Crnengyer 0oCHOBHOE BHUMAaHUE YAEIUTH MPAKTHYECKOW HANPABIEHHOCTH Kypca,
UCKJIIOYMB U YIPOCTUB HauOoOJiee CIOXKHBIM [UIsl BOCHPUATUS TEOPETHUUECKUN
matepuasl. Ha ypokax reoMeTrpuu HEOOXOAMMO MAaKCHUMAabHO HCIOIb30BATh
HarJsiHBIE CpelncTBa OOydeHus, Oojbllle MPOBOAUTH NPAKTUYECKUX padoT ¢
y4yammmucs, pemarsd 3agaun. CTpoUTh perieHue 3a1a4 Ipyu NOCTOSIHHOM 00pallleHnu
K HATJISITHOCTU — PUCYHKaM U YEPTEKAM.

O3HakoMHUTENBHO JaThb TeMbl: «TeopeMbl M J10Ka3aTeNbCTBO. AKCHOMBI»,
«/lokazarenbcTBO OT TOpOTHBHOrO», «CylllecTBOBaHME U  E€IUHCTBEHHOCThb
NEPIEHIMKYJIIpa K OpsaMoi», «MeTon reoMeTpuyeckux mect», «MeTon yJaBOeHHUs
Menuanbey, «Teopema daneca u Teopema 0 NPOMOPLUOHAIBHBIX OTpeE3Kax», «LleHTp
Macc  TpeyrojbHuKa», «/3MeHeHHe TpUroOHOMETpUYeCKUX  (QyHKUMHA npu
BO3pacTaHuu yrina», «Dopmynabl I paanyCcoB BIMCAaHHBIX M OINHCAaHHBIX
OKPY)KHOCTEH  NIPaBWIBHBIX  MHOTOYTOJIBHUKOB»,  «YpPaBHEHUE  NPSIMOI»,
«JIBmxkeHuey», «CBoicTBa ABMKEHUA», «TeopeMa O MPOM3BEJACHUHM OTPE3KOB XOP/I,
TEOPEMBI O IIPOU3BEIEHNN OTPE3KOB CEKYIIUX, TEOpEMa O KBaJpaTe KacaTeJIbHON.

CrenyeT yMEHBIINTh KOJWYECTBO YAaCOB HA U3ydyeHUE TeM: « CUMMETpHUYHBIE
¢urypsl. OCHOBHBIE CBOMCTBa OCEBOM cuMMeTpumu», «lleHTpanbHas CHUMMETpUS,
«ITapamnensubiii  mepenocy, «IlloBopor», «IIpeoOpazoBanme mnomobusi. [lomodue
COOTBETCTBEHHBIX AJIEMEHTOB», «OCHOBHBIE 3a/Jlaud Ha IOCTPOCHHE C IOMOILBIO
LUPKYJIS W JIMHEUKW», «JleKkapTOBbl KOOPIMHATHI Ha IUIOCKOCTH», «Pemenne
TPEyroabHUKOBY, «[lomodue dhurypy.

BricBoOOiMBIIIMECS YaChl UCIIOIB30BAaTh HAa PELLIEHUE 3aa4 U [IOBTOPEHUE.

BeposATHOCTH M CTATUCTUKA

B cBsi3u ¢ Tem, 4TO JaHHBIA KypC BBI3bIBACT HAMOONBIINE CIOKHOCTH JIS
obyuatouuxca ¢ 3I[IP, cBd3aHHBIE CO CHIKEHHBIM YPOBHEM pa3BUTHsI CIOBECHO-
JIOTUYECKOTO MBIILIEHUS, €r0 U3Y4YeHHE JIOJDKHO CTPOUTHCA Ha 0a30BOM YPOBHE U
JOCTYIIHOM Ui YYEHUKOB Marepuane. OCHOBHOE BHUMAHME CIEAYET YACIIHTH
paszmeniaM, CBSI3aHHBIMU C IIOBTOPEHHEM IIPOWJIECHHOIO Marepuasna, YyBEIUYMTh
KOJIMYECTBO YNPAKHEHUW MU 3aJaHMM, CBS3aHHBIX C MPAKTUYECKOW NEATEIBHOCTBIO
oOy4Jaromuxcs.

HeoOxoaumo mepecMOTpeTh COAEp)KaHHE TEOPETUYECKOTO Marepuaia u
XAapaKTep €ro H3JI0KEHUsA: TEOPETUYECKUH MaTephall NPENOJHOCUTH B IpOLEcce



pelleHrs 3a7ad U BBINOJHEHUS 3aJJaHUM HarJIsJHO-TIPAKTHUYECKOIO XapakTepa; He
TpeOOBaTh BHIBOJIA W 3alIOMHHAHUS CIIOKHBIX (OPMYJ, PEIICHUS HECTaHAApTHHIX,
TPyAOEMKHUX 3a7aHuid. Ps Tem cnemyeT u3ydars B 03HAKOMHUTEIHLHOM IUTaHE.

®enepanpHas mporpaMma MpeAOCTaBIsIET aBTOpy pabodel MporpamMmbl
cBOOOY B pacrpeielieHu MaTepHraia o 4eTBepTsM (TpumecTtpam). Pacripenenenue
BPEMEHH Ha M3y4YCHHE TeM B T€UCHUE YUeOHOTO rojia CaMOCTOSTENBHO OMPEeIsaeTCs
00pa3oBaTeIbHON OpraHu3alueil U 3aBUCUT OT OCOOCHHOCTEH TPyMIbl 00yYarOIINXCs
¢ 3I1P u ux ocoObIX 00pa3oBaTENbHBIX MOTPEOHOCTEN.

IlpuMmepHbie Buabl JesATeJbHOCTH oOy4yawmmxesa ¢ 3IIP, o0yciaoBieHHbIe
0co0bIMM  00pa30BaTeJIbHBIMM  NOTPeOHOCTAMH W ol0ecneyMBaroIme
OCMBICJICHHOE  OCBOCHHE  COJAep:KaHMM  0o0pa3oBaHMs 1O  NpeaMeTy
«MaremaTuka»

Conepkanue BUIOB JAesTenbHOCTH oOydaromuxcsi ¢ 3I[IP ompepensiercss ux
0COOBIMH 00pa30BaTENbHBIMU MOTPEOHOCTSIMU. [IOMUMO MIMPOKO MCIOJIB3YEMBIX B
OAOII OO0 o6mux a1 BceX 00yJarommuXxcsl BUJIOB JISATEIIBHOCTH CIeAYeT YCUIIUTh
BUJIBI ICSITEIBHOCTH CIIeM(PUIHBIC IS JAHHOW KaTETOPUU JeTel, 00eCTIeunBarOIIIe
OCMBICJIEHHOE€ OCBOEHHE COJEpXKaHUs O0Opa3oBaHMsI TO TMPEAMETYy: YCUJICHUE
MPEIMETHO-TIPAKTUYECKON JIESITEIbHOCTH C aKTHBU3allMEW CEHCOPHBIX CHUCTEM;
4yepeJ0BaHUE BHJOB JCSATEILHOCTH, 3aJCHCTBYIOIIMX PAa3JIMYHbIE CEHCOPHBIC
CUCTEMBI, OCBOCHHE MaTepHalia C OMIOPOU Ha aJTOPUTM; IIOIIATOBOCTHY B MU3yUECHUU
MaTepualia; HCIOJb30BaHUE JOMOJIHUTEILHON BU3YalIbHOM OMOPHI  (CXEMBI,
mabJoHbl, OMOpPHBIE TaOJMIbI); PEYEeBOM OTYET O TMPOLecCe U pPe3ysbTare
NESITETHHOCTH;, BBITIOJHEHNUE CTCIMATBHBIX 33JIaHUN, 00CCTICUMBAIONIUX KOPPEKITUIO
peryisiuu  y4eOHO-TIO3HABATEILHON JEATEIPHOCTH M KOHTPOJb COOCTBEHHOTO
pe3ynbTara.

denepasibHasi TeMaTUyeckass MU TEPMHUHOJIOTHYECKAs JIEKCMKAa COOTBETCTBYET
OAOIT O0O0.

Hnst oOyuaromuxcsi ¢ 3I[IP cymiecTBeHHBIM SIBISIIOTCS TIPUEMBI PabOThI C
JIEKCUYECKUM MaTepuajioM 1o mpeametry. [lpoBoauTcsi cmeruanbHas padora Mo
BBEJICHUIO B aKTUBHBIN CJIIOBAph OOYYArONIUXCS COOTBETCTBYIOUIEH TEPMHUHOJIOTHH.
N3yyaemble TEpMUHBI BBOJSTCS Ha TOJUCEHCOPHOM OCHOBE, 00s3aTeNbHa
BU3yaJIbHAS TIOJICPIKKA, AITOPUTMBI Pa0OTHI C OMPEICICHUEM, ONTOPHBIE CXEMBI IS
aKTyaJIM3aIliy TEPMHUHOJIOTHH.

MecTto yueOHOro npeaMmera «MareMaTuka» B y4eOHOM IJIaHe

B cootBerctBUM ¢ ®DenepanbHBIM TOCYIApCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOr0 oOuIero oOpa3oBaHus y4eOHbIH mnpeamer «MaTemaTuka»
BXOJUT B MpeAMETHYI0 o0nacth «MartemaTuka U UWH(MOpPMATHUKa» U SIBISETCS
oOsi3aTeNnbHBIM JUIsi u3ydeHus. B 5-9 kmaccax ydeOnbiii mpenmer «MaTtemaTuka
TPaJAUIIMOHHO M3Y4YaeTcsi B paMKax CIEAYIONIMX Y4eOHBIX KypcOB: B 5-6 kiaccax —
Kypca «MatemaTuka», B 7-9 kjaccax — KypcoB «AureOpa» (BKIOYas 3JIEMEHTHI



CTaTUCTUKU U TeopuH BepositHocTer) u «['eomerpusi». HacTosmeit mporpammoit
BBOJIUTCS] CAMOCTOSTEIBHBIN YU4COHBINH KypC «BEepOSTHOCTh U CTATHCTHKA).

OO6111e€ YKCII0 YacoB, PEKOMEHIOBAHHBIX JJIsl U3YYCHUSI MaTeMATUKH (0a30BbIN
YpOBEHb) Ha ypOBHE OCHOBHOTO 0011ero oopazoBanus, — 952 vaca: B 5 kiacce — 170
gacoB (5 9acoB B HejelN0), B 6 kiacce — 170 yacoB (5 yacoB B HefleN0), B 7 Kilacce —
204 yaca (6 yacoB B Hejient0), B 8 kinacce — 204 vaca (6 4acoB B HeZIEN0), B 9 Kiacce
— 204 yaca (6 4acoB B HEZCIIIO).

Ili1anupyemblie pe3yjbTaThl OCBOCHUS YU4eOHOro npeamera «Maremarnka
HAa YPOBHE OCHOBHOI'0 00111ero 00pa3oBaHus

W3ydyenne wmareMaTHKM Ha YpPOBHE OCHOBHOTO OOIIETo 0O0pa3oBaHUS
HapaBJIEHO Ha AoCTKeHue obydarouumucs ¢ 3[1P au4HOCTHBIX, MeTanpeIMEeTHBIX
U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB OCBOCHUS YU€OHOIO MpeIMeTa.

JINYHOCTHBIE pe3yabTarbl OCBOCHUS MPOrpaMMbl IO  MaTEMaTUKE
XApaKTEPUIYIOTCS:

NATPUOTHYECKOE BOCIIUTAHUE:

MIPOSIBICHUEM MHTEPECA K MPOIUIOMY M HACTOSAIIEMY POCCUHUCKOW MaTEMAaTUKH,
LICHHOCTHBIM OTHOILLIEHUEM K JOCTHKEHUSIM POCCUUCKUX MATEMATUKOB U POCCUNCKOU
MAaTeMaTUYECKOW IIKOJIbI, K MCHOJb30BAHUIO 3TUX JOCTHKEHUM B JIPYTMX HAyKaxX U
NPUKIIATHBIX cepax;

rPaKAaHCKOE U 1YXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO OOS3aHHOCTEN TpaKJaHWHA U peallu3alliu ero
npaB, NPEJICTABICHUEM O MATEMATUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUUHBIX
CTPYKTYp, SIBJICHUH, MPOIEAYp TPaKJAHCKOTO OOIIecTBa (Hampumep, BHIOOPHI,
ONPOCKI), TOTOBHOCTBIO K OOCYXIECHHMIO JTHYECKUX MpoOieM, CBA3aHHBIX C
MPAKTUYECKUM TPUMEHECHUEM JOCTHKCHUW HAyKH, OCO3HAHUEM BaKHOCTHU
MOPaJIbHO-3THYECKUX IPUHIIUIIOB B ACATEIBHOCTHA YUYEHOTO;

TPYA0BO€ BOCIIUTAHUE:

YCTAaHOBKOM Ha AaKTHUBHOE YYacTHE B pPEIICHUHA MNPAKTUYECKUX 3a]1a4y
MaTeMaTUYECKOW HAIMPABICHHOCTH, OCO3HAHUEM BaXXHOCTM MAaTEMATHYECKOIO
oOpa3oBaHUsl Ha MPOTSHKEHUU BCEH JKU3HU JUIS YCHEIIHOW MpodecCHOHaTbHON
NESTENILHOCTH W Pa3BUTHEM HEOOXOIMMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM W
MOCTPOEHUEM HUHIAUBUIYAIIBHOW TPAeKTOPUM OOpa30BaHUSI U >KU3HEHHBIX TUIAHOB C
y4ETOM JIMIHBIX UHTEPECOB M OOIMIECTBEHHBIX MOTPEOHOCTEH;

3CTeTUYeCKOe BOCIIUTAHME:

CIIOCOOHOCTBIO K  OMOLMOHAJIBHOMY ©  3CTETHYECKOMY  BOCIPUSITHUIO
MaTEeMaTUYeCKUX OOBEKTOB, 3a/ay, PEUICHUM, pacCyKJIECHUM, YMEHHUIO BHJETbH
MaTeMaTUYECKNE 3aKOHOMEPHOCTH B UCKYCCTBE;

HEHHOCTH HAYYHOI'0 MO3HAHMS:

OpPHEHTAIlMEd B JCATEIIBHOCTH HAa COBPEMEHHYK) CHUCTEMY HAy4HBIX
Mpe/cTaBIeHut 00 OCHOBHBIX 3aKOHOMEPHOCTSAX pPA3BUTHS YEJIOBEKA, MPUPOIBI U
oO1iecTBa, MOHUMAHMEM MAaTeMaTUYeCKOW HayKd Kak c@epbl YelI0BEYeCKOU
JEATENBHOCTH, ATANoOB €€ Pa3sBUTHS W 3HAYMMOCTH ISl Pa3BUTHUS I[MBWIM3AIUU,
OBJIQJICHUEM SI3BIKOM MAT€MaTUKH M MaTEMATHUYECKOM KYyJbTYpPOM KaK CpEICTBOM



NO3HaHUS MHpa, OBJIAJECHUEM NPOCTEHIIMMHM HaBBIKAMU MCCIIEI0BATEIbCKON
NEeSITENbHOCTH;

¢pusuyeckoe BocnUTaHHe, (POpMUpPOBaAHHE KYJBTYPbI 310POBbS U
IMOLMOHAIBHOIO 0JIATONOIYyYHA:

TOTOBHOCTBbIO IIPUMEHATh MaTeMaTHYECKHE 3HAaHHWA B HHTEPECAaxX CBOErO
30pOBbSA,  BEIEHUS  370pOBOro  oOpa3a  KU3HU  (340pOBOE  IMHTAHHUE,
cOaaHCUPOBaHHBIA PEXKUM 3aHATUH M OTAbIXa, peryispHas (¢uznueckas
aKTUBHOCTb), C(POPMHUPOBAHHOCTHIO HaBbIKA pe(IeKCHH, IPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TAKOT'O e MpaBa JPyroro 4eJlioBeKa;

IKOJIOTHYECKOe BOCIINTAHUE:

OpUEHTAllMEe Ha MPUMEHEHHE MAaTEeMAaTUYECKUX 3HAHUU JUIs PEIIeHUs 3aJay B
00JIaCTU COXPAHHOCTHU OKPY)KAOILEH Cpeibl, IUIAaHUPOBAaHUS ITOCTYNKOB U OLEHKU UX
BO3MOJKHBIX TOCJEACTBUI JJIsl OKpYXAalolleld Cpenbl, OCO3HAHUEM IIIOOAIBHOIO
XapakTepa SKOJIOrHUeCKUX MPOoOeM U IMyTel X peleHus;

ajanTagusi K H3MEHAIIMMCH YCJIOBMSAM COLMAJBHON W INPHPOIHOM
cpenbl:

TOTOBHOCTBIO K JEWCTBUAM B YCJIOBHSIX HEOMPEICIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOE€M KOMIIETEHTHOCTH 4e€pe3 MPAKTUYECKYIO AEATEIbHOCTb, B TOM YHCIIE
YMEHHE YUUThCA Y IPYTUX JIONEH, TproOpeTaTh B COBMECTHON JIEATEIHHOCTH HOBBIC
3HaHUs1, HABBIKM M KOMIIETEHIIUH U3 OIbITa IPYTHX;

HEOOXOAMMOCTBIO B (OPMUPOBAHMU HOBBIX 3HAaHUH, B TOM YHCIE
(GopMyIIUpOBaTh UJEHU, MOHATHUS, TUIOTE3bl 00 O0BEKTaX M SABJICHUSAX, B TOM YHCIIE
paHee HE U3BECTHBIX, OCO3HaBaTb Je(UIMUTHI COOCTBEHHBIX 3HAHMM U
KOMIETEeHTHOCTEH, MJIaHUPOBAaTh CBOE PAa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTb  CTPECCOBYH0  CUTYalHlO, BOCIHPHUHHMMATH
CTPECCOBYIO CHUTYallMI0 KaK BbI30B, TpPEOYIOIHUA KOHTPMEDP, KOPPEKTUPOBATH
OpUHAMAaeMble peUIeHUs W JAeUCTBUSA, (HOpMYIHpPOBaTH U OLEHUBATb PUCKU U
HOCJIEACTBUS, (POPMUPOBATH OTIBIT.

MeranpeaMeTHbIe pe3yJIbTaThl:

B pe3ynbrare ocBOEHHMsS MPOrpaMMbl IO MaTEMAaTHKE HA YPOBHE OCHOBHOI'O
obmero oOpazoBanusi y oOywatomerocs ¢ 3[IP  Oymytr cdopmupoBaHbl
METaNpeAMETHbIE PE3YNbTaThl, XapaKTEPU3YIOIIUECS OBIAJCHUEM YHUBEPCAIbHBIMU

MMO3HaBaTEeIbHBIMU JICCTBUSIMU, YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU
JEUCTBUSIMU U YHHUBEPCAIbHBIMH PETYJISITUBHBIMU JICUCTBUSIMH.

OBJaanenue YHHBEPCAJIbHBIMHA Y4eOHBIMH NMo3HABaTeJbHbIMH
JeHCTBUSIMMU:

YCTaHABJIMBATh  NPUYUHHO-CIICICTBEHHBIE CBA3M B  XOJE  YCBOCHHS
MaTeMaTH4YeCKOro MaTepHana;

BBISIBJISITH IEPUIIMT JaHHBIX, HEOOXOJMMBIX I PEIICHUS IOCTaBJICHHOU
3a/1a4;

C TOMOIIBIO YYUTENS BBIOMpATh CHOCOO PEIICHHUS MaTeMaTUYECKOW 3aadu
(cpaBHMBaTh BO3MOKHBIE BAPUAHTHI PEILICHUSA);

NPUMEHSITh M TPeoOpa3oBbIBaTh 3HAKM M CHUMBOJIBI B XOJI€ pEIICHUs
MaTeMaTHYEeCKUX 3a/1a4;

YCTaHABIIMBAaTh UCKOMOE U IaHHOE MPU PEUICHUH MaTEMaTUYECKOU 3a1a4u;



NOHUMAaTh W WHTEPIPETUPOBATH MHGOPMAIMIO PA3IMYHBIX BHUIOB U (opm
NpeICTaBICHUSI;

WJUTIOCTPUPOBATH pelIaeMble 3a/1auu rpaduueCKuMU CXEMaMU;

3¢ (HEKTUBHO 3aITIOMUHATH U CUCTEMATU3UPOBATH HH(OpMAITHIO.

MOHUMAaTh U UCIOJIb30BaTh MaTEMAaTUYECKHE CPEJICTBA HATIIAIHOCTH (TpadukH,
qyarpamMMbl, TaOMWIBI, CXEMbl W Jp.) ISl WUIIOCTpAIluu, WHTEpIpeTaIuu,
apryMeHTaluu.

OBnaneHne  yHHBEpPCAJbHBIMM  Y4eOHBIMH  KOMMYHHMKATHBHBIMU
NeMCTBUAMU:

OpPraHU30BBIBATH YYEOHOE COTPYJHHUYECTBO M COBMECTHYIO JESITEIBHOCThH C
YUHUTEJIEM U CBEPCTHUKAMHU B MPOLIECCE PEIICHUS 3a/1a4;

B3aMMO/JICHCTBOBATh U HAXOJUTh 00IIIKME CIOCOOBI paboThl; paboTaTh B TPYIIIE:
HaxoJUTh OOllee pelIeHue U pa3peliaTh KOHQPIMKTHI HAa OCHOBE COIJIACOBAHUS
no3unuMié W yd4€Ta  HMHTEPECOB;  Ciymarh  maptHépa;  (OpMYIUpOBaThH,
apryMEHTHPOBATh U OTCTAUBATh CBOE MHEHUE;

MPOTHO3UPOBATh BO3HUKHOBEHUE KOH(JIMKTOB MPU HAJIUYMHU PA3HBIX TOUYEK
3peHHs] U pa3peliarbh KOH(PJIMKTHI HA OCHOBE Y4YETa HMHTEPECOB U IMO3UIMN BCEX
YYaCTHUKOB;

apryMEHTUPOBAaTh CBOIO TO3WIHUI0 M KOOPJWHHUPOBATH €€ C TMO3ULMIMU
NapTHEPOB B COTPYAHUYECTBE MPHU BBIPAOOTKE OOIIEro pPEIIeHUsT B COBMECTHOM
NeATENbHOCTH;

BBINIOJIHATh CBOIO YacTh pabOThHI, JOCTUTaTh KAYECTBEHHOTO pe3yjbTaTa H
KOOPAMHUPOBATH CBOU JICUCTBUS C APYTUMHU YJICHAMH KOMaH/IbI;

OIICHMBATh KaYECTBO CBOETO BKJIAJa B OOUTUI MTPOTYKT.

OBJaieHNe YHMBEPCAJIbHBIMH Y4e¢OHBIMH PeryJIATHBHBIMU JACHCTBUAIMM:

CTaBUTh II€JIM, BBHIOMPATh W CO3/aBaTh AJITOPUTMBI JUIsI PEIICHUS Y4eOHBIX
MaTeMaTUYECKUX IPOoOIIeM;

IJIAHUPOBAaTh U OCYLIECTBISATH JIEATEIIBHOCTh, HAMNPABICHHYI0 Ha pEILICHUE
3a/1a4 UCCIIEIOBATEIBCKOTO XapaKkTepa.

dbopmynupoBaTh W yAEpKUBATh Y4YEOHYIO 3ajJady, COCTaBJISITh IUIAH W
MOCJIEJOBATEIbHOCTD JCHCTBUM;

OCYHIECTBIISITH KOHTPOJIb MO 00pa3ily U BHOCUTh HEOOXOAUMbIE KOPPEKTUBHI;

KOHTPOJIMPOBATh  MPOIECC U  pe3yJdbTaT y4yeOHOM  MaTeMaTU4YeCKOM
JeATEeNIbHOCTH;

aJIecKBaTHO OIICHUBATh MPABWIBHOCTh MM OIIMOOYHOCTH  BBITIOJIHEHHUS
yueOHOM 3a/aud, €€ OOBEKTUBHYIO TPYJHOCTh M COOCTBEHHBIC BO3MOXKHOCTH €&
penieHus;

CIMYaTh CIOCOO NEWCTBUS U €ro Pe3yJbTaT C 3aJaHHBIM ATAJIOHOM C IEJIBIO
OOHapy>XeHUsI OTKJIOHEHU W OTJIUYUHN OT ITAJIOHA.

NpEeABUIETh TPYJHOCTH, KOTOPhIE MOTYT BO3HUKHYTh MPHU pEUICHUHU y4eOHOU
3a/1auy;

MOHUMAaTh MPUYUHBI, IO KOTOPBHIM HE ObUT JOCTUTHYT TpeOyeMblil pe3ynbTaT
NEATeNIbHOCTU, OMPEACNISTh MO3WTHUBHBIE M3MEHEHHUS U HaIMpaBIICHUS, TPeOyrolue
JTadbHEUIIICH paboTHI;

PEryanpoBaTh COCO0 BHIPAKEHUS IMOIIHIA.



[IpenMeTHBIE  pe3yapTaTbl  OCBOEHHMS  IPOrpaMMbl IO  MaTEMaTHKe
MPEJICTABIEHBI 10 TofaM OOYy4YeHHs B paMKax OTAEIbHBIX Y4€OHBIX KypCOB: B 5—6
KJjlaccax — Kypca «Marematuka», B 7-9 kiaccax — KypcoB «Anredpa», «l'eomerpus»,
«BeposATHOCTh U CTaTUCTHUKAY.



OEJIEPAJIBHAS PABOYAS ITPOT'PAMMA YUYEBHOI'O KYPCA
«MATEMATHUKA». 5-6 KITACCbI

esn u3yyeHus yaeOHOro Kypca

[TpuopureTHBIMU LIEISIMU O0YUYEHHSI MATEMAaTUKE B 5—6 Ki1accax sIBISIFOTCS:

" IpOAOJDKEHHE (POPMUPOBAHUS OCHOBHBIX MaTeMaTHMYECKUX MOHITHH (YHcIo,
BEJIMUMHA, TeoMeTpuueckas (Gurypa), o0ecrneunBaomux MpeeMCTBEHHOCTh U
NEPCIEKTUBHOCTh MAaTEMaTHUECKOT0 00pa3oBaHusl 00y4aroIInuXcs;

" pPa3BUTUE MHTEUICKTYaJIbHBIX U TBOPYECKUX CIOCOOHOCTEW OOYyYaroIIMXCs C
311P, no3HaBaTenbHONW AKTUBHOCTH, MCCIEAOBATEIBCKAX YMEHMM, HHTEpECA K
U3Y4YECHUIO MaTEMaTUKH;

* poaBeAeHue oOyvarouuxcs ¢ 3[IP Ha pgocTymHOM 171 HUX YpPOBHE K
OCO3HAaHMIO B3aMMOCBSI3M MaTEMAaTUKHA U OKPYKAIOIIET0 MUPA;

" (popmupoBaHHE (QYHKIMOHAIBHONH MaTeMaTHUeCKOM TI'pPaMOTHOCTU: YMEHHS
pacno3HaBaTh MaTeMaTHYECKHE OOBEKTHl B PEATbHBIX )KM3HEHHBIX CUTYaIUsX,
IIPUMEHSATh OCBOCHHBIE YMEHHS JUIS PELICHHS IPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATh IIOJYYEHHBIE pe3ylbTaTbl M OLCHMBATh MX Ha
COOTBETCTBUE ITPAKTUYECKON CUTyalUH.

OcCHOBHBIE JIMHUM COJAEpKAaHUS Kypca MaTeMaTuku B 5-6 Kiaccax -—
apumeTHUecKas U reoMeTpruecKasi, KOTOpbl€ pa3BUBAIOTCS NapaJlJIeNbHO, KaXaas B
COOTBETCTBUU C COOCTBEHHOM JIOTUKOM, OJTHAKO, HE HE3aBUCUMO OJIHA OT APYTOM, a B
TECHOM KOHTaKTE W B3aUMOJECHCTBHM. TaKkKe B Kypce€ MPOUCXOJUT 3HAKOMCTBO C
AIIEMEHTAMHM alreOphbl U ONMUCATEIbHON CTATUCTUKH.

N3ydeHnue apupMeTHiyeckoro marepuana HauMHAaeTCs CO CHUCTEeMaTH3aluu U
Pa3BUTHS 3HAHUM O HATYpPaJIbHBIX UYMCIAX, MOJYYEHHBIX B HayanbHOW mmikoise. Ilpu
TOM COBEPILICHCTBOBAHUE BBIYUCIUTEIBHON TEXHUKU M (POPMUPOBAHHE HOBBIX
TEOPETUYECKUX 3HAHUM COYETACTCS C Pa3BUTUEM BBIYMCIUTEIBHOM KYJBTYpHI, B
YAaCTHOCTU C OOY4YEHHMEM NPOCTEMIINM NMpuéMaM NPUKUIKA U OLEHKU pPe3ysbTaToOB
BbIUMCIIEHUN. V3ydeHWe HaTypalbHBIX YHCEI NPOJOJDKAeTcss B 6  Kiacce
3HAKOMCTBOM C HAYAJIbHBIMU NOHATHUSMHU TEOPUH JEITUMOCTH.

Jpyro#i KpynHbIi 070K B COJEPKaHUM apu(PMETHUECKONW JTUHUU — 3TO JPOOH.
Hauano n3yueHus 0ObIKHOBEHHBIX U JIECATUYHBIX APOOEH OTHECEHO K 5 Kiaccy. OTo
NEPBBIM ATall B OCBOCHHMM ApOOEil, KOorja MpOUCXOJIUT 3HAKOMCTBO C OCHOBHBIMU
UAesIMH, TOHATUSAMHU TeMbl. [Ipu 3TOM paccMOoTpeHue OOBIKHOBEHHBIX IpoOel B
HOJJHOM 00BbEME NPEIIECTBYET U3YUEHHUIO AECSITUUHBIX IPOOE, 4To 1esecoo0pa3Ho
C TOYKM 3PEHUS JOTUKU W3JIOKEHHUS YMCIOBOM JIMHUM, KOTJa IpaBUJia JEHCTBHM C
JECSITUYHBIMU APOOSMHU MOXHO OOOCHOBAaTh YK€ M3BECTHBIMU aJITOPUTMAMHU
BBITMIOJIHEHUSI JEHCTBUI C OOBIKHOBEHHBIMU APOOSIMHU. 3HAKOMCTBO C JI€CATUYHBIMU
OpOOSIMU PaCIIMPUT BO3MOKHOCTH JUIsl TOHUMAHUSL OOYYarOIMMHUCS TPHUKIAJTHOTO
IIPUMEHEHUS HOBOM 3alIMCH IIPU U3YYECHUU JPYTUX IPEAMETOB U MPH MPAKTUIECKOM
ucrnonb3oBanuu. K 6 kimaccy OTHeCEH BTOpOW d3Tam B HM3y4YCHHH ApOOeH, Te
IPOUCXOAUT COBEPLICHCTBOBAHWE HABBIKOB CPaBHEHHUS M NpPeoOpa3oBaHUs IpoOeEi,
OCBOCHME  HOBBIX  BBIUHMCIMTEIBHBIX  QJITOPUTMOB, OTTAYMBAHUE  TEXHUKU
BBIYHCIICHU, B TOM YHCJIE 3HAYCHUI BBIPAKEHUMN, COJCpKANTUX U OOBIKHOBEHHBIC, U



JIeCSITUUHBIE JpOOH, YCTaHOBJICHHME CBSI3€W MEXIYy HMMH, pPacCMOTPEHHE MPUEMOB
perieHus 3aja4 Ha apodu. B Havasie 6 kiiacca MpOUCXOAUT 3HAKOMCTBO C IMOHATHEM
IIPOLICHTA.

OCOOEHHOCTBIO U3YyUEHUS MOJIOKUTEIbHBIX U OTPULIATEIbHBIX YHCEN SBISETCS
TO, YTO OHHM TAK)K€ MOTYT pPacCMaTpHBaTbCid B HECKOJIBKO 3TanoB. B 6 kmacce B
Hayaje H3ydeHHs TeMbl «IloJ0KUTENbHBIE U OTPULIATENIBHBIE YUCIA» BBIIAEISETCS
noarema «llenple umcna», B pamMkax KOTOPOM 3HAKOMCTBO C OTPHULATEIBHBIMU
YUCJIIaMH W JEUCTBUSAMH C IIOJIOKUTENBHBIMA W OTPULIATEIBHBIMU YHCIAMHU
IIPOUCXOJUT HAa OCHOBE COAEPKATEIBHOIO MOAX0JA. JTO MO3BOJIIET HA JOCTYITHOM
YPOBHE NO3HAKOMHUTBH YYAIIMXCS NPAKTUYECKH CO BCEMH OCHOBHBIMHU IOHSATHSIMU
TEMbl, B TOM 4YHCJE M C MPaBWJIAMU 3HAKOB IPU BBHIIOJHEHUH apUPMETHUECKUX
neictBuid. 3yueHue palMOHAIBHBIX YUCE Ha 3TOM HE 3aKOHYMTCA, a Oyzaer
IPOJIOJIKEHO B Kypce aiureOpbl 7 Kiacca, YTO CTAHET CIEAYIOLIMM IMPOXOJOM BCEX
OPUHLMIKATBHBIX BOIMPOCOB, TEM CaMbIM pa3JelieHHe TPYAHOCTEH oberyaer
BOCIIPUSTUE MaTepHaja, a paclpeseiieHUe BO BPEMEHHU CIIOCOOCTBYET IPOYHOCTH
pUOOPETAEMBIX HABBIKOB.

[Ipu oOydeHHM pEelIeHHI0 TEKCTOBBIX 3a/lad B 5—6 Kjaccax HCHOJIb3YIOTCS
apudmernyeckue npuémsl pemieHus. TekcToBbIe 3a7auu, periaemMble Ipyu 0TpadboTKe
BBIYMCIIUTENBHBIX HABBIKOB B 5—6 Kiaccax, paCCMaTpUBAIOTCA 3aJa4yM CIEAYIOLIUX
BUJOB: 3a/Jayd Ha JBWKEHUWE, HA 4YacTH, Ha TIOKYNKH, Ha paboTy u
IIPOU3BOUTEIBHOCTh, HAa INPOLEHTHI, Ha OTHOLICHUSA M Hponopuuu. Kpome Toro,
oOyyarouiyecs: 3HaKOMSATCS ¢ NpUEMAMM PELICHUs 3a]ad [epeOopoM BO3MOKHBIX
BapUAHTOB, ydarca paboTaTh ¢ MH(pOpMALMEN, TpeacTaBIeHHoON B (opme Tadiuil
WU AUarpamm.

B ®enepanbHoit pabodeit mporpamMme IpeAyCMOTpeHO (HOpMUPOBaHHE
MPOIEIEBTUYECKUX aNreOpandyeckux npeacTaBieHui. bykBa kak CUMBOJI HEKOTOPOT'O
Yucjaa B 3aBUCUMOCTH OT MAaTEMAaTHYECKOTO KOHTEKCTAa BBOJWTCS IOCTEIEHHO.
BykBeHHass CUMBOJIMKA IIMPOKO MCIONb3YETCS MPEXKAE BCEro JUIsl 3alucH OOIIMX
YTBEPXKJIEHUH U MpeyioKeHud, (opmMys, B YACTHOCTH [JJIsi  BBIYMCIICHHS
T€OMETPUYECKHUX BEJINUMH, B KAYECTBE «3aMECTUTEIISD) YUCIIA.

B kypce «Martematuku» 5—6 KiacCOB MpeACTaBICHA HArJsiIHAs T'€OMETpUs,
HalpaBjieHHass Ha pPa3BUTHE OOpPAa3HOTO  MBILIUIEHUS, MPOCTPAHCTBEHHOI'O
BOOOpaXeHMs, H300pa3uUTEIbHBIX YMEHH. OTO BaXHBI 3Taml B H3y4YEHUU
F€OMETPUH, KOTOPBIM OCYLIECTBIACTCS HAa HAIVIAAHO-IPAKTUYECKOM  YPOBHE,
ONMpaeTcs Ha HariasgHO-00pa3HOe MbllIeHHe oOydaromuxcs. bomabmas poib
OTBOJIUTCSI NPAKTUYECKON HEATEIBHOCTH, ONBITY, SKCIEPUMEHTY, MOJACIHPOBAHUIO.
OOyuaromuecss 3HAKOMATCS C TEOMETPHUYECKHMMH (HUTrypaMyd Ha TUIOCKOCTH H B
IPOCTPAHCTBE, C UX MPOCTEHIIMMHM KOH(QUTYpalMsIMH, ydaTcsl M300paxaTb UX Ha
HEJIMHOBAHHOMW M KJieT4aToi Oymare, paccMaTpuBaIOT UX IpocTelliue cBorcTBa. B
IpoLecce U3YUYEHUsl HAIISIIHOM T€OMETPUU 3HAHMS, MOJyYEeHHbIE 00yYarouMMuUCs B
Ha4yaJIbHOM LIKOJIE, CACTEMAaTU3UPYIOTCA U PACILIUPSIOTCH.

MecTo yueOHOro Kypca B y4eOHOM IJIaHe



CormacHo y4yeOHOMY TUTaHy B 5—6 Kiaccax H3y4aeTCs HWHTCTPHUPOBAHHBIN
npeamer «MaTeMaTthka», KOTOPBIM BKIOYAET apU(METHUECKUA MaTepuan M
HarJISITHYI0 TEOMETPUI0, a TaKXke TMPOMNEAEeBTUUECKUE CBEJCHUS U3 aireOpsl,
DJIEMEHTHI JIOTHKH M Hadaja OIMCATEeIbHON CTaTUCTUKHU.

VYueOHbIl TUTaH Ha U3yYEeHHE MAaTeMaTUKH B 5—6 Kjaccax OTBOJUT HE MEHee 5
y4eOHBIX YaCOB B HEJIETIO B TEUCHHUE KaXKJIOTO roja oOydeHus, Bcero He MeHnee 340
y4eOHBIX YaCOB.

COJIEP)KAHUE YUEBHOI'O KYPCA «MATEMATUKA» (IO TOJAM
OBYUEHUS)

5 KUIACC

HarypajbHble 4ncia v HYJIb

Hatypansnoe uucno. Psg nHarypanbbix uucen. Yucno 0. M3oOpaxenue
HaTypaJIbHBIX YUCEJ TOUKAMU Ha KOOPJMHATHOU (YUCIIOBOI) MPSIMOIA.

[lo3unmonHass cucrteMa cyucieHus. *Pumckas Hymepanus Kak HOpUMED
HETO3HUI[HOHHON CHCTEMBI CUMciIeHus ™!, JlecsiTHIHAs CUCTEMa CUMCIIEHHUSI.

CpaBHEHUE HaATypajbHBIX YHCENl, CPABHEHUE HATYPAJIbHBIX YHUCEN C HYJIEM.
Crnoco0sb1 cpaBHeHUs. OKpYrieHUe HATYpalbHbBIX YHCEL.

CrnoxeHue HaTypallbHBIX YMCEII; CBOMCTBO HYJS MPH CI0KEHUU. Bbrumranue
KaK JIeHCTBHUE, OOpPaTHOE CIIOXKEHHUIO0. YMHO)XEHHE HaTypajbHbIX YHCEI; CBOMCTBA
HYJI U €JUHULBI IPU YMHOKEHHH. JleneHne Kak JeicTBHE, 00paTHOE YMHOXEHHUIO.
KomnoneHTsl  nelicTBHM, CBA3b  Mexay HuMmH. IIpoBepka  pesynbrara
apumeTnueckoro newcTBusa. llepemecTuTenbHOE M COYETaTENIbHOE CBOMCTBA
(3aKOHBI) CJIOKEHHMSI U YMHOXEHHS, *paclpelesiuTeIbHOe CBOMCTBO (3aKOH)
YMHOKEHUSA ™.

Hcnonb3oBanue OykB Juisi 0003HaYEHUsI HEM3BECTHOTO KOMIIOHEHTA U 3alKCH
CBOMCTB apu(PMeTUUECKUX TEUCTBUM.

*Jlenutenu U KpaTHbIE 4YKCIA™, pa3ioxkeHue Ha MHoxutenu. [IpocTeie u
coctaBHble uncia. *[Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9*. JleneHue ¢ ocTaTkoMm.

CreneHb ¢ HaTypaJbHBIM [OKa3aTelieM. 3alKuCh YWCIa B BHUJAE CYMMBbI
pa3psAIHBIX ClaraeMblX.

HucmoBoe BbIpakeHUE. BbIUMCIIEHWE 3HAYEHUM YMCIOBBIX BBIPAKECHUN,
NOPSIAOK  BBINIOJHEHUsT  AceicTBUil.  Mcmonb30oBaHME  MpU  BBIYHUCICHUSAX
NIEPEMECTUTENIBHOTO U COYETATEILHOIO CBOMCTB (3aKOHOB) CIIOKEHUS U YMHOKEHUS,
*pacrpeaenuTeIbHOro CBOMCTBAa YMHOKEHUA ™.

Jpodu

[IpencraBnenue o Jgpobu  Kak crocoOe 3amuMCh  YacTU  BEJIMYMHBI.
OObikHOBeHHBIE poOu. IlpaBuibHbIe U HempaBWiIbHbIE Apodu. CmemanHas Ipoob;
MpE/CTaBlICHHE CMENIaHHOW JpoOu B BHUJE HEMPABWIBHOW APOOM U BBIACICHUE
L0 YacTW 4ucia U3 HempaBwibHOW apodu. M3o0pakenue apobeil Toukamu Ha
yucaoBoil npsimoi. OcHOBHOE cBOMCTBO Apoou. *Cokpatienue apooeit. [Ipusenenue

13neck u ganee **0003HAUECHBI TEMEL, M3ydeHHe KOTOPBIX MIPOBOJUTCS B 0O3HAKOMHTENBHOM Iu1aHe. [lemaror
CaMOCTOSITEIILHO ONPEeaeIIeT 00bEM H3yIaeMOro MaTepHuara.



IpoOu K HOBOMY 3HameHaTeno™. CpaBHEHUE APOOEH.

CnoxxeHue U BbIUUTAHHUE JIpoOeil. YMHOXKEHHE U JAeJIeHUE JIpobOeil; B3auMHO-
oOpaTHbIe ApoOu. *Haxox1eHre YacTH 1eJI0r0 U IEJI0r0 MO0 €ro 4acTu™.

Hecstuynas 3amuck npoOeit. IlpencraBienHue necaTHYHOW ApoOW B BHUJC
OObIKHOBEHHOU. M300pakeHne AECATUYHBIX ApOoOE TOUYKaMu Ha YMCJIOBOU MPSMOM.
CpaBHeHUE JECATUYHBIX APOOEH.

ApudmMernueckne JCHUCTBUS C JNECATUYHBIMU JpoOsmu. *OkpyrieHue
JECATUYHBIX APOOCit™.

Pemienue TeKCTOBBIX 32124

Pemenne TekCTOBBIX 3amay  apuMETHUYECKHM crocoOoMm. *Pemienue
JOTMYECKUX 3a7ad. PemeHue 3amay mnepedOpoM BCeX BO3MOMKHBIX BapHaHTOB™.
Hcnonb3oBaHue npy pelieHU  3a1a4 TaOJIHI] U CXEM.

Pemenne 3amay, coaepKaluux 3aBUCUMOCTH, CBSI3BIBAIOIIME BEJIIUMYUHBI:
CKOPOCTb, BPEMs, PaCCTOSIHUE; LIEHA, KOJIMYECTBO, CTOMMOCTb. EJIMHULIBI U3MEPEHMS:
Macchl, 00bEMa, 1IEHBI; PACCTOSHUS, BPEMEHH, CKOPOCTH. CBs3b MEXy €IUHUIIAMU
U3MEPEHUS KaXKI0U BEJIMUUHBI.

Pemenrie oCHOBHBIX 3a/1a4 Ha JPOOU.

[IpencraBnenre TaHHBIX B BUJIE TAOJIHII, CTOIOYATHIX JUATPAMM.

HarusaHnas reomerpus

Harnmsmaeie mnpencrtaBiaeHuss o (Gurypax Ha IUIOCKOCTH: TOYKA, MpsMas,
OTPE30K, JIy4, yroJl, JIOMaHas, MHOTOYTOJIbHUK, OKPY>KHOCTb, Kpyr. Yroiu. [Ipsamoin,
OCTPBIH, TYIIOW U pa3BEPHYTHIE YIJIBL.

JlnnHa OoTpe3ka, METPUYECKUE €AMHMIbI JUIMHBL. J[JIMHA JOMaHOW, IEpUMETP
MHOT'OYTOJIbHUKA. MI3MepeHne 1 MOCTPOEHUE YIJIOB € TOMOIIBIO TPAHCIIOPTHUPA.

Harnsnuele mnpeacrtaBieHuss o Qurypax Ha IUIOCKOCTH: MHOTOYTOJbHUK;
NPsIMOYTOJIbHUK, KBaJIpaT; TPEYTOJIbHUK, *0 paBeHCTBE PUTyp™.

N3o0paxkenne ¢uryp, B ToM umcie Ha Kiertdatod Oymare. *Iloctpoenue
KOH(UTypanuii U3 Jacted MpsMON, OKPY)KHOCTH Ha HEJIMHOBAHHOM M KJIETYATOM
oymare*. cronb3oBaHre CBOMCTB CTOPOH U YIJIOB MPSMOYTOJIbHUKA, KBapaTa.

[[nomane MOPSAMOYTOJbHMKA W  MHOTOYTOJBHHMKOB, COCTABJICHHBIX U3
MPSIMOYTOJILHUKOB, B TOM 4YHCJE (Uryp, M300paKEHHBIX Ha KJIET4aTOM Oymare.
EnuHunbl u3mMepeHus miomaim.

*Harnsgaple IpeicTaBIeHUs O MPOCTPAHCTBEHHBIX (PUTypax: MPSAMOYTOIbHBIHI
napajuiesienunes, KyO, MHOT'OTPaHHUKHU. N3o6paxkenne MPOCTENIINX
MHOTOrpaHHUKOB. Pa3BépTku kyb6a wu mnapamenenunena. Coznanue Mojenen
MHOTOI'PaHHHUKOB (M3 OyMaru, MpoOBOJIOKH, IJIACTUIMHA U JIp.)™.

*O0BEM NPSAMOYTOJILHOIO Mapajuienenumena, kyoa. EauHunbl nM3MepeHus
o0BEMa*,

6 KJIACC

HarypaJjbHble ynciaa

Apudmernyeckue ACUCTBUS C MHOTO3HAYHBIMU HATypaJbHBIMU YHCIIAMH.
UucrioBbie BRIpAKEHUS, OPSIOK ACHCTBH, HCTIONB30BaHUE CKOOOK. Vconp30Banume
NP BBIYMCIICHUAX TEPEMECTUTEIILHOIO U COYETATEIILHOIO CBOMCTB CIIOXKEHUS U



YMHOXXEHUSA,  *pacnpelesIUTeIbHOr0  CBOMCTBA  yMHOXeHUs.*  OKpyrieHue
HATypaJbHBIX YHCEIL.

JenuTtenu u KpaTHbIe YMCIa; *HAMOONBIINNA OOIIUN JEIUTENh U HAUMEHBIIIEEe
ob1ree kpatHoe. [[eTuMocTs CyMMBI U IPOU3BeACHUA ™. JleneHne ¢ OCTaTKOM.

Apoou

OOBIKHOBEHHAsi JpoOb, OCHOBHOE CBOMCTBO JIpoOM, COKpalleHue IapoOeid.
CpaBHeHue U ynopsaouuBaHue apobOeil. Pemenne 3amau Ha HaxOXKIEHHE YacTU OT
[EeJI0oro M I1enoro mo ero 4actu. JIpoOHOe 4YHCIO Kak pe3yiabTaT JeNeHUs.
[IpencraBnenue OecATUUHON ApoOU B BHUJIE OOBIKHOBEHHOW IpOOU M BO3MOXKHOCTH
IpEJICTaBICHNs OOBIKHOBEHHOW IpoOHM B BUAE JeCATHYHOM. [lecsTmunble npobu u
MeTpHuueckasi cucreMa mMep. ApudpMeTudecKue JACHCTBUS U YUCIOBBIE BBIPAKEHUS C
OOBIKHOBEHHBIMU U JIECATUYHBIMU JAPOOSIMHU.

OtHoweHue. /[leneHue B JaHHOM OTHOIIEHUH. *Macmra®®, mpomnopius.
[IpruMeHeHne mponopuri NPy PEIIEHUH 3a]1a4.

[lonsiTue mpoueHTa. BeiunciieHne NpoLeHTa OT BEIUYUHBI U BEJIMYUHBI 10 €€
NpOLEHTY. BblpakeHne NPOLEHTOB AECATHUYHBIMU ApoOsimMu. Pemienue 3agad Ha
MPOLIEHTHI. BrIpakeHuE OTHOIIIEHUS BEIMYUH B MIPOIIEHTAX.

IHonoxuTeabHbIE M OTPULATEIbHbIE YHCIA

[TonoxuTensHble U OTpHLAaTeNbHble 4Yucna. Llempie uncna. *Moayns uwMcia,
reoMeTpuyecKas HMHTEpHperanmuss MoAyids uHucina*.M3o0pakeHne uucen Ha
KOOPAMHATHOU NpsiMOi. *YucI0BbIE TPOMEKYTKU ™.

CpaBHeHue uwMcen. ApudmeTuueckue JEUCTBUS C TOJOXKHUTEIbHBIMU U
OTPULATEIbHBIMHA YUCITAMH.

[IpsiMoyronbHasi cuctemMa KOOpAMHAT Ha IIocKocTh. KoopauHaTel TOYKHM Ha
II0cKocTH, abcuucca u opauHata. [loctpoenue Touek U Guryp Ha KOOpAMHATHOU
MJIOCKOCTH.

BykBeHHBbIE BbIpa:KeHUS

[TpumeHeHue OyKB 715l 3aITUCU MAaTEMAaTUYECKUX BBIPAKEHUHN U MPEUIOKEHUH.
CpoiicTBa apudmMeTnyeckux AeCTBUU. *ByKBEHHbIE BBIPAKEHHS M YHUCIOBbBIC
MOJICTAHOBKH.™ DByKBEHHBIE pPaBEHCTBA, HAXOXKIECHUE HEU3BECTHOIO KOMIIOHEHTA.
dopmynbl; HopMyIBl IEpUMETpPa U IIJIOMIAIA MPSIMOYTOJIbHUKA, KBaapara, *00béma
napasuiesienunea u kyoa*.

Pemienue TeKCTOBBIX 32124

Pemenne TekcTOBBIX 3amad  apudMETHYECKUM crocoboMm. *PereHue
JOTUYEeCKUX 3a7a4. Pemenne 3aaau nepebopoM BceX BOZMOKHBIX BAPUAHTOB. ™

Pemenne 3amay, coaepalmux 3aBUCUMOCTH, CBSA3BIBAIOIIMX BEJIIUYUHBI:
CKOPOCTb, BPEMs, pacCTOSTHUE; 1I€Ha, KOJIMYECTBO, CTOMMOCTb; IPOU3BOAUTEIBHOCTD,
Bpemsi, 00bEM paboThl. EavHMIBI M3MEpeHUs: MacChl, CTOMMOCTH; PACCTOSHHS,
BpEMEHH, CKOPOCTU. CBsI3b MEXKy €IMHULIAMH U3MEPEHUS KaXKI0M BEIIMYUHBI.

Pewenune 3a1a4, CBSI3aHHBIX C OTHOLIEHUEM, IIPOMOPLIMOHATIBHOCTBIO BEJIMYMH,
MPOLIEHTaMU; pEIIICHUE OCHOBHBIX 3a71a4 Ha JPOOH U MPOIICHTHI.

*O1eHKa 1 IPUKUIKA, OKPYTIIEHUE pe3yabTaTa™.

*CocTraBneHre OyKBEHHBIX BBIPAKEHHI 110 YCIOBUIO 3a/1a4n’™.

[IpencraBnenre AaHHBIX C TMOMOINIbIO Tabmui u guarpamm. CronOuatsie
JMarpaMMbl: YTEHUE U MTOCTPOCHUE. UTEHHE KPYTrOBBIX AHArPaMM.



Harasinnas reomerpust

Harnsnuele npencraBieHuss o ¢Gurypax Ha IUIOCKOCTH: TOYKa, MpsMas,
OTpPE30K, Jyd4, YroJ, JIOMaHas, MHOI'OYIOJIbHUK, YETBIPEXYTOJBHUK, TPEYTOJIbHUK,
OKPYHOCTb, KPYT.

*B3anMHOE pacIoioKEHUE JBYX TMPSMBIX Ha IUJIOCKOCTH, MapasielbHbIe
npsiMble, TEPIEeHIUKYIIpHbIE MpsMble™. M3MepeHue pacCTOSHUN: MEXIYy IBYMS
TOYKAMH, OT TOYKH JO MMPSIMOM; JITIMHA MapLIpyTa Ha KBAJAPATHOMN CETKE.

N3mepeHne W TMOCTPOEHUE YIVIOB C IIOMOUIIBIO TpaHCIOpTHpa. Buasl
TPEYTOJIbHUKOB: OCTPOYTOJIbHBIN, PSIMOYTOJILHBIN, TYHOYTOJIbHBIH;
paBHOOEIPEHHBII, PABHOCTOPOHHUM. YeThIpEXYTONBHUK, [IPUMEPBI
YEeThIPEXYTOJIBHUKOB. [IpsIMOYronbHUK, KBaJpaT: MCIOIb30BAHUE CBOWMCTB CTOPOH,
yriaoB, auaroHaned. *M3o0paxkeHue reoMeTpuyeckux (GUIryp Ha HEIMHOBAHHOM
OymMare C UCIOJIb30BAaHUEM LHPKYJs, JIMHEHKH, YroJbHUKA, TpaHCHIoOpTUpa™.
[TocTpoenus Ha KIeT4aToN Oymare.

[lepumerp MHoOroyronpHuka. IloHdarue miomaau QUIypbl;  €IUHUIBI
u3Mepenus miomaau. [Ipubnmxkénnoe naMepenue mwiomaan Guryp, B TOM 4ucie Ha
kBagpaTHO ceTke.*[IpubmmkéHHoe W3MEpPEHHE JUIMHBI OKPY)KHOCTH, TUIOIIAIN
Kpyra®*.

*CuMMeTpusi: LIEHTpaibHas, oceBasg M 3epKalbHas cummerpuu. lloctpoenue
CUMMETPHUYHBIX (puryp*.

*Harnsiaasie peACTaBICHUS 0 POCTPAHCTBEHHBIX durypax:
napajienenunesn, KyO, npu3ma, OUpaMHlia, KOHYC, LWJIMHApP, wWap u cdepa.
N3o0paxenue npocTpaHCTBeHHBIX (uryp. IIpumepsl pa3BEPTOK MHOTOIPAHHUKOB,
munHApa U koHyca. Co3jgaHue MoJieneil MpOCTpaHCTBEHHBIX (Guryp (u3 Oymaru,
MIPOBOJIOKH, MJIACTUIIMHA U JIp.).

[lonsiTue 0o0BEMA; emuHUIBI M3MEpeHUsT 00bémMa. OOBEM MPSAMOYTOJIBLHOTO
napasuienenunesaa, kyoa*.

IIJTAHUPYEMBIE ITPEMETHBIE PE3VJIbTATBI OCBOEHM A ITPOI'PAMMBI
YYUYEBHOI'O KYPCA «MATEMATHUKAY.

OcBoeHune yuyeObHOro Kypca «MaremaTtuka» B 5—6 Kjgaccax OCHOBHOM IIKOJIBI
JOJKHO O0ecTieunBaTh JTOCTIDKCHHE CIEAYIOIMMX MPEIMETHBIX 00pa3oBaTeIbHbIX
pEe3yIbTaTOB:

S KUIACC

Yuciia ¥ BBIYUCTICHU S

OpueHTUpOBaTbCSI B TMOHSATUSIX W ONEPUpPOBATH Ha ©0a30BOM YpPOBHE
TEPMUHAMU, CBSI3aHHBIMM C HATypaJbHBIMH YHCJIaMH, OOBIKHOBEHHBIMU U
JNECATUYHBIMU JIPOOSMHU.

CpaBHMBaTh M YHOPSAOYMBATHL HATypaJibHbIE UHCIA, CPAaBHUBATh B
MPOCTEUIIHX CITy4dasiX OOBIKHOBEHHBIC APOOH, IECATHYHBIC APOOH.

CoOTHOCUTH, ~ TOYKY HA  KOODAMHATHOM  (YHUCIIOBOM)  mpsIMOM  C
COOTBETCTBYIOIIUM €M YHCIOM M H300pa)xaTh HATypaJibHbIE YHKCIa TOYKAMU Ha
KOOPAMHATHOU (YHUCIIOBOM) IPSIMOM.



BeimonHaTh  apudmMeTHUecKue JCHCTBUS C HATYpPaJIbHBIMA YHUCJIAMH, C
OOBIKHOBEHHBIMU JAPOOSIMU B IPOCTEUIIUX CITydasiX.

BbINOMHATh NPOBEPKY, MPUKUIKY PE3YIbTATa BHIYUCICHUM.

OKpyrJIsSITh HATypaJIbHBIE YHCIIA.

Peiienue TeKCTOBBIX 3a7a4

Pemate TekcTOBBIE 3aMauM  apU(PMETUYECKHM CIOCOOOM U C MOMOIIBIO
OpPraHMU30BaHHOTO KOHEYHOTO Tepebopa BCEX BO3MOXKHBIX BapHaHTOB (IIpHU
HEOOXOIUMOCTH C HAIIPABJISIIOIIEH TOMOIIBIO).

Pemwate 3amauu, copaepxkamiye 3aBHCHUMOCTH, CBSI3bIBAIOIME BEJIIMYUHBI:
CKOpPOCTb, BPEMSI, PACCTOSIHUE; [I€Ha, KOTUIECTBO, CTOMMOCTH (TIpH HEOOXOIUMOCTH C
UCIOJIb30BAaHUEM CITPAaBOYHON WHGOPMAITIH).

Hcnonb30BaTh KpaTKUE 3alUCH, CXEMbl, Ta0IHUIbl, 0003HAYEHUS MPU PEIICHUU
3a11a4.

[Tonb30BaThC OCHOBHBIMU €AMHUIIAMU U3MEPEHUS: LIEHbI, MACChI;PACCTOSIHUS,
BPEMEHHU, CKOPOCTH; BBIpaXKaTb OJHM EIUHUIIBI BEIMYMHBI dYepe3 japyrue (mpu
HEOOXOJIMMOCTHU € OMOPON Ha CIPABOYHYIO HH(OPMALIHIO).

W3Bnekath wHGOpMAIMIO, TPEACTABICHHYIO B Ta0nwie, Ha CTOJIOYATOM
TUarpaMMe, MHTEpIIPETUPOBATh MPEICTABICHHbIE JAHHBIC, UCIOJIb30BaTh JTaHHBIC
IIPU pEUICHUU 3a]1a4.

Harasinnas reometrpust

[Tonb30BaThCS TEOMETPUUECKUMHU MOHATUAMU: TOYKA, IpsiMas, OTPE30K, JIyY,
yroJi, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoguTh mOpuMeEpbl OOBEKTOB OKPYKAIOLIET0 MHUpa, UMewIuX Gopmy
W3YYCHHBIX TEOMETPUIECKUX PUTyYp.

Hcnonb30BaTh TEPMHUHOJOTHIO, MPU HEOOXOJMMOCTH MO BU3YaJIbHOU oOIope,
CBSI3aHHYIO C yrjaMu: BEepIIMHA, CTOPOHA; C MHOIOYIOJbHUKAMU: YTOJ, BEpIIHHA,
CTOpPOHA, TUArOHaJIb; C OKPYKHOCTBIO: PaANYC, TUAMETP, LEHTP.

N300paxkath W3y4eHHBIE TeOMETpUYECKHe (QUIrypbl Ha HEJIMHOBAHHOW W
KJIeTYaTOM Oymare ¢ OMOLIBIO LIUPKYJIS U IMHEUKH (TIOCTIe COBMECTHOTO aHAIIN3a).

HaxoauTe AIWHBI OTPE3KOB HEMOCPEICTBEHHBIM H3MEPEHHEM C IMOMOIIBIO
JIMHEWKHU, CTPOUTh OTPE3KU 3aJJaHHOW JUIMHBI, CTPOUTH OKPYKHOCTh 3aJaHHOTO
paauyca.

Hcnonb30BaTh CBOKCTBA CTOPOH M YIJIOB MPSMOYIOJIbHHMKA, KBaJpaTa JUIsl UX
MOCTPOCHMUS, BEIYUCIICHUS IJIOMIAAN U IIEPUMETPA.

Bbruncnsate mepuMeTp W IUIONIAJb KBajpaTa, NPSIMOYTOJbHUKA, QUryp,
COCTaBJICHHBIX W3 MPSAMOYIOJBHHUKOB, B TOM 4HcCIe (GUTYp, H300paKEHHBIX Ha
KJIETYaTON Oymare.

[Tonb30BaTbCsi OCHOBHBIMU METPUUYECKUMHU E€IMHHUIIAMU W3MEPEHUS JJIMHBI,
TJIOIA/IN; BBIPAXKATh OJHU €AWHUIIBI BEJIMYUHBI yepe3 apyrue (mpu HeoOXOAMMOCTH
C OMOPOH Ha CIPABOYHYIO HHPOPMAIIHIO).

Pacnio3naBate  mapastenemnurieql, KyO, HCIOJIb30BaThb TEPMHHOJIOTHIO:
BEpIIMHA, peOpO TpaHb, U3MEPEHHUS; HAXOAUTh U3MEPEHUS NTapalliesienurnena, kyoa.

Beruncnsate 00b€M Ky0a, mapaiienenunena Mo 3aJaHHbIM H3MEpeHUsiM (C
OMOpON Ha aJIrOPUTM YYEOHBIX JEHUCTBHUM), MOJb30BATHCS €AMHUIAMH HU3MEPEHUS
o0BEMa.



PemaTe HeECnOXHBIE 3aJa4yd HA MU3MEPEHUE TI'E€OMETPUYECKUX BEJIMYMH B
MPAKTUYECKUX CUTYaIUAX (IpU HEOOXOIUMOCTH C BU3YaIbHOM OMOPOit).

6 KJIACC

Ymnciia v BBIYMCJIEHUS

OpueHTHpOBaThCA B TOHATHSIX U ONEPUPOBaTh Ha 0a30BOM YpOBHE
TEpPMUHAMH, CBS3aHHBIMU C PA3JIMYHBIMU BUJAMU YHCEN W CIIOCOOAMHU WX 3aIlHCH,
MEePEXOIUTh (€CIIM TO BOZMOKHO) OT OJJHOM (DOPMBI 3alKMCH YKCIIA K APYTOM.

CpaBHUBAaTh W YHOPSAIOYMBATH IICJIBIE YHCIIA, OOBIKHOBEHHBIC M JICCATUYHBIC
poOu, CpaBHUBATh YHCIIA OJTHOTO U PA3HBIX 3HAKOB.

Boinonusate apudmMeTuueckue IeUCTBUS C HATYPAJIbHBIMH U 1I€JIBIMUA YHUCIIAMH,
OOBIKHOBEHHBIMHU U JIECSITUYHBIMU APOOSMHU, MOJOKUTEIBHBIMUA U OTPUIIATEIbHBIMU
YHCIIAMHU.

BbluncnsaTh 3HaU€HUS! YUCIIOBBIX BBIPAKEHUHN, BHIMOIHATh IPUKUAKY U OLEHKY
pe3yibTaTa BBIUMCICHUM; BBITIOIMHATh MPEOOpa30BaHUS YHUCIOBBIX BBIPAKCHUN Ha
OCHOBE CBOWCTB apu(METUYECKUX JCHCTBUH.

COOTHOCUTH TOYKY Ha KOOPJAMHATHOM TMPSMOM C COOTBETCTBYIOUIUM €W
YUCJIOM U M300pa)kaTh 4YKClia TOYKAaMU Ha KOOPAMHATHOM NMPSIMOM, HAXOIUTh MOJIYJIb
qyucia.

COOTHOCUTH TOYKH B MPSIMOYTOJIbHOW CHUCTEME KOOpPJIMHAT C KOOpPJAWHATAMH
ATOU TOYKH.

OKpyriisiTh 1I€JIbIE YMClIa U JeCATUYHbIE JpoOu (mo oOpasily), HaxXxoJIuThb
NPUOTUKEHUS YHUCEIL.

YucsioBbIe 1 OYKBEHHbIE BHIPAKEHUSA

OpueHTUpOBaTbCSI B TMOHSTHSIX W ONEpPUpPOBAaTH Ha ©0a30BOM YpOBHE
TEPMUHAMU, CBSI3aHHBIMU C 3alHCHhIO0 CTETICEHW YHCIA, HAXOAUTh KBaJapaT U KyO
YKCJia, BBIYMCIATH 3HAUYEHHS NPOCTEHIINX YHUCIIOBBIX BBIPAXKEHUMN, COJEp KaIlInX
CTETEHHU.

[Tonb30BaThCs TpHU3HAKAMH JIETUMOCTH (IIPU HEOOXOJUMOCTH C OMOpPON Ha
JITOPUTM TIpaBUJiIa), PaCKIabIBaTh HATYpaJIbHBIE YMCIIA HA MPOCTHIE MHOKHUTEIH.

*Tlonbp30BaThCsl MacIITAOOM™, COCTABIISTh MIPOMOPLIMUA U OTHOILIECHUS.

Hcnonp3oBaTh OYKBBI J1s1 0003HAYCHUS YMCEI MPU 3aMMCH MAaTEeMaTHYECKUX
BBIDOKCHUM, HAXOAUTh 3HAYCHUS OYKBEHHBIX  BBIPAKEHUH, OCYIIECTBISA
HEO0OXO0/IMMbIE TOJICTAaHOBKM M MpeoOpa3oBaHus (C OMOPOM HAa aNrOpUTM y4eOHBIX
JEUCTBUMN ).

HaxonuTe HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.

Peiienue TeKCTOBBIX 3a7a4

Pemath MHOTOIIArOBBIE TEKCTOBBIE 3a7aud apu(PMETHUUYECKUM CIIOCOOOM C
ONOPO HA BOMPOCHBIN TUIaH.

Pematp npocTenime 3a/1a4H, CBsI3aHHBIC C OTHOIICHUEM,
MPOTIOPIIMOHATIBHOCTHIO BEJIWYMH, MPOIEHTAMHU; PelllaTh TPU OCHOBHBIC 3aJlayu Ha
JpOOU U MPOIEHTHI.

Pemare 3amauu, copjepikalivie 3aBUCUMOCTH, CBSI3bIBAIOIIAE BEIUYUHBI:
CKOPOCTb, BpeMS, paccTosiHUE, IEHa, KOJIMYECTBO, CTOMMOCTB;



MPOU3BOJUTEILHOCTh, BpeMsi, 00bEéMa pabOThl, HCHONB3YS apudMETUYECKUE
JNEUCTBUS,  OLIGHKY, MPUKHUIKY;  T[OJb30BAaThCA  €IUHULAMU  U3MEpEHUs
COOTBETCTBYIOLLUX BEJIHYHMH.

CocTtaBnsTh OYKBEHHBIE BBIPAKEHUS 10 YCIOBUIO 33Ja4H IIOCIE COBMECTHOTO
aHaIu3a.

W3Bnekats MHGOpMALMIO, NPEICTABICHHYIO B TaOIMIAX, HA JIMHEHHOW,
cTon04YaTol WM KPYroBOW JauarpaMmax, HHTEPIPETUPOBATH INPEICTaBICHHBIC
JTAHHBIE; UCTO0JIb30BaTh JIAHHBIC IIPY PEUICHUN 3a]a4.

[IpencraBnath MHGOPMAIMIO C MOMOILBIO TAOJIUILI, JIMHEMHONW U CTOJIO0YATON
JarpaMM.

HarasinHas reomerpust

[IpuBouTh mpUMEpPbl OOBEKTOB OKPYKAIOIIETO MHUpPa, HMEIUUX (opMy
U3YYEHHBIX TIE€OMETPUYECKUX IJIOCKUX U MPOCTPAHCTBEHHBIX (DUTYp, NPUMEPHI
PaBHBIX U1 CHMMETPHUUYHBIX QUTYD.

N300paxkath ¢ MOMOILBIO [UPKYJIS, TUHEHKH, TPAHCTIOPTUPA Ha HETMHOBAHHOM
W KiIeryatod Oymare H3y4eHHbIE IUJIOCKME TE€OMETpUYECKHe (QUrypsl u
KOH(MUTYpaIlui, CHMMETPUIHBIC (DUTYPHI.

HNmeTs mpeAcTaBieHHE O TEOMETPUUECKUX TOHSTHUIX: PABEHCTBO (QUTYD,
CUMMETpHSI, OCb CHMMETPHUH, LICHTP CUMMETPHUHU.

HaxoauTpe BEIMYMHBI YIJIOB U3MEPEHUEM C ITOMOILBIO TPAHCIIOPTHUPA, CTPOUTH
YIJIBL 33JIaHHOM BEJIMYUHBI, ITOJB30BAaThCA IIPU PELICHUH 3a4a4 IPagyCHOM MEpou
YIJIOB; PacIliO3HaBaTh HA YEPTEXKaX OCTPBIN, IPAMOU, pa3BEPHYTHIN U TYIION YIJIBIL.

BbluucisATh IIMHY JIOMaHOW, MEPUMETP MHOrOYTOJIbHHMKA, I0JIb30BaThCs
€AMHHUIIAMH U3MEPEHUS JUIMHBI, BBIPAKAaTh OJHM €IMHULIBI U3MEPEHUS JUIMHBI YEPE3
JIpyrue.

HaxoauTe, ucnonb3ys 4epTEKHbIE UHCTPYMEHTBI, PACCTOSIHUS: MEXKY JBYMS
TOYKaMH, OT TOYKH JI0 IPSIMOM, JUIMHY IIyTH Ha KBAaJPaTHOU CETKE.

Boruncnsate  miomanbk  Guryp, COCTaBICHHBIX U3  MPSMOYTOJILHUKOB,
UCIOJIb30BaTh pa3OMeHHe Ha MPSMOYTOJIbHUKU, Ha paBHbIE (DUTYpHI, JOCTpauBaHUE
70 MPSIMOYTOJIbHHUKA; MOJIb30BAaTHCS OCHOBHBIMHU €IMHHUIIAMHM HW3MEPEHMS IUIOIIAJIN;
BbIpaXKaTh OJHU €IMHHULIBI U3MEPEHUS IJIOLAAN Yepe3 Apyrue (mpu HeoOXOqUMOCTH
C OIOPOM Ha CIIPABOYHYIO HH(OPMAIIHIO).

Pacno3naBaTh Ha MOAENAX M H300pPAKEHHUSIX NUPaMHUAY, KOHYC, LMJIMHID,
UCIOJIb30BaTh TEPMUHOJIOTHIO: BEPILIMHA, peOpo, rpaHb, OCHOBAHUE, Pa3BEPTKA.

N300paxkath Ha KileT4aTol Oymare mpsiMOyroJIbHBIN Mapaieienunes.

Boruncisate 00bEM MPAMOYTOIBHOTO Mapajuienenunena, Kyoa, moiab30BaThCs
OCHOBHBIMHU €JIMHULIAMH M3MEpEHUs1 00bEMA; BBIPAXKaTh OJHHU €AUHHUIBI U3MEPEHUS
o0BEMa vepes Jipyrue (C ornopoi Ha CIIPaBOYHYIO HH(OpMAITHIO).

PemaTte HeciaoXHbIE 3aJaud HAa HAXO0XKJIEHHWE T'€OMETPUYECKUX BEJIMYHUH B
NPAaKTHYECKUX CUTYalHsX (Ipu HE0OXOMMOCTH C BU3YaJIbHOM OMOpPOii).

OEJIEPAJIBHAAPABOYASA TIPOI'PAMMA YYEBHOI'O KYPCA
«AJITEBPA». 7-9 KIIACCBHI
esun n3yyeHuss yaeOHOro Kypca



AnreOpa sBIsIeTCS OJHUM U3 OIMOPHBIX KYypCOB OCHOBHOM IIKOJIBI: OHA
o0OecrieunBaeT M3yUYCHHUE IPYTUX AUCIUIUIMH, KaK €CTECTBEHHOHAYYHOro, TaK H
TYMaHUTAPHOTO LUKJIOB, €€ OCBOCHUE HEOOXOIMMO ISl IPOJOJKEHUST 00pa30BaHUs
U B TIOBCEIHEBHOW >XW3HU. Pa3zButue y o0ydaromMXCs HAay4HBIX MPEICTaBICHUN O
MIPOUCXOKICHUH
U CYIIHOCTH alire0Opandeckux aOCTpakilvii, CrocoOe OTpaxKeHUsl MaTeMaTUYECKOU
HAyKOW SIBIEHUW M TIPOIECCOB B TPHUPOAEC M OOIIECTBE, PO MATEMAaTUYECKOTO
MOJIETTUPOBAHMS B HAYYHOM IMO3HAHUHU U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO
HAy4YHOTO MHUPOBO33PECHUSI U KAueCTB MBIILICHUS, HEOOXOAUMBIX JUIs ajanTallid B
coBpeMeHHOM mu(poBoM obmecTBe. M3ydenne anreOpbl €CTECTBEHHBIM 00pa3oM
o0OecrieynBaeT  pa3BUTHE  yMEHUs  HAOMOIaTh,  CpaBHUBAaTh,  HAXOJUTh
3aKOHOMEPHOCTH, Tpedyer KPUTUYHOCTU MBIIICHUS, CITIOCOOHOCTH
apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOM JICUCTBUSI W BBIBOJIbI, (POPMYIUPOBATH
yrBepkaeHusa. OcBoeHue Kypca aireOpbl OO0ECIEYMBAET Pa3BUTHE JIOTMUECKOTO
MBIIIJIEHUsT O0YYalolUMXCsi: OHM HCHOJIb3YIOT JCAYKTHBHbIE M HWHAYKTUBHbBIC
paccyxaeHus, o0OOIIeHWEe M KOHKpPETHU3allMio, aOCTparupoBaHUE W aHAJOTHIO.
OOyyenne anreOpe TmpeAmoiaracT 3HAYUTENBHBIM OOBEM  CaMOCTOSITEIIBHOU
NESTENBHOCTH  OOYYaloOIIMXCs, TIOATOMY CaMOCTOATEIBHOE pEIICHHE  3ajad
€CTECTBEHHBIM 00pa3oM SIBJISIETCS peau3alye JeATeIbHOCTHOTO MPUHIUIIA
oOy4eHusl.

B crpykType mporpammbl yueOHOTO Kypca «Airedpa» OCHOBHOM IIKOJIBI
OCHOBHOE€ MECTO 3aHMMAIOT COJIEPKATEIbHO-METOAUYECKHE JuHUM: «Yucna u
BBIYUCJICHUS»; «AJreOpandeckue BbIpaXKEHUs»; «YPaBHEHUSI U HEPABEHCTBaY;
«Dynkuny. Kaxmas u3 aTux coJiepkarelibHO-METOJUYECKUX JTUHUN pa3BUBACTCS HA
NPOTSHKEHUU TPEX JIET U3YUYEHHUs Kypca, €CTECTBEHHBIM 00pa3oM MeperuieTasch U
B3aUMOJICHCTBYS C JPYTUMU €0 JUHUSIMU. B xo/e u3ydeHus Kypca oOydarouamest
MPUXOJIUTCS JIOTUYECKH PacCyXJaTh, HUCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
S3bIK. B CBsI3U € 3TUM 11€71€C000pa3HO BKIIOUUTH B MPOrPaMMY HEKOTOPbIE OCHOBBI
JIOTUKH, TPOHU3BIBAIOIINE BCE OCHOBHBIC Pa3jieiibl MATEMAaTUUECKOTO 00pa30BaHus U
CIIOCOOCTBYIOIIIME  OBJAJICHUIO  OOYYAIOIIMMHCS ~ OCHOB  YHHBEPCAIBHOTO
MaTEMaTHYECKOTO  s3blKa. Takum  o0Opa3oM, MOXKHO  yTBEpXKJaTh, 4YTO
COJIep>KaTesIbHOM U CTPYKTYpPHOM OCOOEHHOCTBIO Kypca «Anredpay» SBISIETCS €ro
WHTETPUPOBAHHBIN XapaKTep.

Conepxxanue nuHUM «Yuciaa W BBIYUCICHUS» CIY)KUT OCHOBOW st
JTaNbHEHIIero M3y4yeHUs MaTEeMaTHUKH, CIIOCOOCTBYET PAa3BUTHIO Yy OOYUYaIOIIMXCS
JIOTUYECKOTO MBIIUICHHS, (POPMUPOBAHUIO YMEHUSI TOJIb30BAThCSl QJTOPUTMaMU, a
TaK)Ke TMPUOOPETEHUIO TPAKTUYCCKUX HABBIKOB, HEOOXOIUMBIX ISl TTOBCEIHEBHOU
KU3HU. Pa3BUTHE MOHATHS O YKCIIE B OCHOBHOM IIKOJIE CBSI3aHO C PAllMOHAJIIBHBIMU U
UppaIMoHaIbHBIMU YUCTIaMU, (OPMUPOBAHUEM TMPEACTABICHUN O JEHUCTBUTEIHHOM
yucjae. 3aBeplleHUE OCBOCHHUS YMCIOBOW JIMHUM OTHECEHO K CTapllieMy 3BEHY
oO1ero ooOpa3oBaHus.

CopepxaHue IBYX anreOpandecKux JUHUN — «AJreOpandeckue BbIpaKeHUS
U «YpaBHEHUS U HEPABEHCTBA» CHOCOOCTBYET (DOPMUPOBAHUIO y OOYYAIOIIMXCS
MaTEMaTUYECKOTO armapara, HEoOXOIMMOTO Jisi pEIICHHS 3a1ad MaTeMaTHKH,
CMEXHBIX TPEAMETOB U IMPAKTHUKO-OPUEHTUPOBAHHBIX 3aady. B OCHOBHOW MIKOJIE



yuyeOHbI MaTepuan TpyHNHpPYeTcs BOKPYI pPalMOHAJIBHBIX BbIpaXXEHUU. AnreOpa
JEMOHCTPUPYET 3HAUCHUE MATEMATUKHU KaK sI3bIKa JIJISl IOCTPOEHUS MaTeMaTHUYEeCKUX
MOJIeNIEH, OMKMCAaHMUs MPOLIECCOB M SIBJIEHUM peanbHOro mupa. B 3amaum oOydeHus
anreOpe BXOJAT TaKKe JajbHEilllee pa3BUTHE AITOPUTMUYECKOrO MBIIUICHUS,
HEOOXOUMOI0, B YaCTHOCTH, AJII OCBOEHHUS Kypca HMH()OPMATHKH, W OBJAJCHUE
HaBbIKAMHM JEAYKTHBHBIX paccyxkiaeHuil. IIpeoOpa3oBaHue CHMBOJIBHBIX (QOpM
BHOCUT CBOW crenu(puYecKuid BKJIAJl B Pa3BUTHE BOOOPAKEHHs, CIIOCOOHOCTEH K
MaTEMaTUYECKOMY TBOPYECTBY.

Copepxanue (yHKUMOHATBHO-TPAPUUECKON JIMHUM HALEJICHO Ha IMOJIyYeHHE
MIKOJIbHUKAMU 3HAHUHM 0 (QYHKIHMIX KaK BaKHEUIIEH MaTeMaTUYECKOW MOJENH st
ONKCAaHUsl U HCCIIEJOBAHUS Pa3HO-OOPa3HBIX IMPOLECCOB U SIBICHUN B MPUPOAE U
obuiectBe. M3yueHue 3Toro marepuana crnocoOCTBYET Pa3BUTHIO Y 00y4arolUXcs
YMEHHS UCIOJIb30BATh PA3JIMYHbIE BbIPA3UTEIbHBIE CPEJICTBA A3bIKA MATEMATUKH —
CIIOBECHbIE, CHMBOJMYECKHE, TIpaduyeckue, BHOCUT BKIaJ B (OPMUPOBaAHUE
IIPEICTABICHNUN O POJIM MATEMATUKHU B Pa3BUTUM LIMBUIM3ALUN U KYJIbTYpHI.

MecTo yueOHOro Kypca B y4eOHOM ILIaHe

CormacHo ywyeOHOMYy MUIaHy B 7-9 Kiaccax wu3ydaeTcsi y4eOHbI Kypce
«Anrebpa», KOTOPBIM BKJIIOYAET CIEAYIOIIME OCHOBHBIE pa3esbl COICpKaHUS:
«Ynucna ©  BBIUKCICHUS», «ANreOpandyecKkue BbIpOXKEHUS», «YpaBHEHUS U
HEpaBEHCTBa», « DYHKIUNY.

Y4eOHbIi MIaH Ha U3ydeHue ainreOpbl B 7-9 Kkimaccax OTBOAUT HE MeHee 3
y4eOHBIX YacOB B HEJEI0 B TEUEHHME KaXKIOro rojaa oOyuyeHHs, BCEro 3a TpU roja
oOydeHnus — He MeHee 306 yueOHBIX YacoB.

COAEPXXAHUME YUEBHOI'O KYPCA «AJITEBPA» (ITO TOAAM OBYUYEHN )
7 KIIACC

Yucsia v BBIYUCJICHUS

JlpoOu OOBIKHOBEHHBIE W JIECATUYHBIC, MEPEXO0Jl OT OMHON (OPMBI 3amuch
npoberi Kk apyroi. IloHATHe pamMOHAIBHOTO 4YHCJIA, 3allUCh, CpPaBHEHHE,
YVOOPSIOYMBAHUE  pallMOHAJBHBIX  4ucen. ApudMeTuueckue  JIEUCTBUS  C
palMOHAIBbHBIMU 4YKClaMU. PemeHue 3agady U3 peadbHOW MPAKTUKMA HAa 4YacTH, Ha
JpOOH.

CreneHb ¢ HaTypaJIbHBIM IIOKa3aTeNeM: OIpeJeiCHHe, MpeoOpa3oBaHue
BBIPKCHUI HA OCHOBE OMPEICTICHUS, 3aMKUCh OOJIBIIINUX YHCE]I.

[IporeHThI, 3aMMCch MPOILIEHTOB B BUJIE IPOOU U ApoOU B BHUJIEC MPOIEHTOB. Tpu
OCHOBHBI€ 3aJ1a4l Ha MPOIECHTHI, PEIICHUE 3a/1a4 U3 PEalIbHOM MPAKTHUKH.

[IpumMeHeHHE TNPU3HAKOB  JEIMMOCTH, PAa3J0KEHHE HAa  MHOXHUTEIU
HaTypaJbHbIX YHCEIL.

Peanpuble  3aBUCMMOCTH, B TOM  4HCiIe TpsiMas u  oOpaTHas
MPONOPIIMOHAIBHOCTH.

AJiredpauvecKue BbIPaKeHHU s

[IepemeHHbIE, YHUCIIOBOE 3HAYEHUE BBIPAXKEHUA C NEepeMeHHOM. JlomycTumeble



3Ha4YeHUsl nepeMeHHbIX. lIpencraBieHue 3aBUCUMOCTH MEXKy BEIUYMHAMHU B BHUJE
dbopmybl. Beruucnenus no gopmynam.

[IpeobOpazoBanrie OyKBEHHBIX BBIPAKEHUM, TOKIECTBEHHO PaBHBIE BBIPAKEHUS,
npaBwia MpeoOpa3oBaHHsi CYMM M TPOW3BEJCHUI, MpaBUia PACKPHITHS CKOOOK H
MPUBEICHUS MTOJOOHBIX ClIaraeMbIX.

CBoOIICTBa CTENEHU C HATYpPaJIbHBIM [TIOKA3aTEIIEM.

OpHounenbl U MHOrouwieHbl. CteneHb MHorousjieHa. Clo)KeHue, BbIUUTaHHE,
YMHOKE€HUE MHOTOWICHOB. DOpMYIIbl COKPAIEHHOTO YMHOXKEHHUS: KBaApAaT CYMMbI U
KBaApar pazHocth. Dopmysia pa3HOCTU KBaJpaToB. Pa3noskeHue MHOTOYJICHOB Ha
MHOXHUTEH.

YpaBHeHus

YpaBHeHHEe, KOPEHb YpaBHEHHS, IpaBWiIa MPeoOpa3oBaHUs YpaBHEHMUS,
PaBHOCUJIBHOCTh YPABHEHUM.

JluHenHOe ypaBHEHHWE C OJHOM IIEPEMEHHOM, YHUCIO KOPHEH JIMHEHMHOIO
YPaBHEHUSI, PELICHHUE JINHENHBIX ypaBHEHUIN. COCTaBICHUE YPABHEHHUI MO YCIOBUIO
3aiaud. Penenue TeKCTOBBIX 3a/1a4 ¢ MOMOIIBI0 YPaBHEHUH.

*JInHeliHOe ypaBHEHHE C JABYMs IEpEMEHHBIMU M €ro rpaduk 2. Cucrema AByX
JVHEWHBIX YpaBHEHUW C JByMs II€pEMEHHBIMHU. PelleHne cHucTeM YypaBHEHUI
criocoboM 1mojiIcTaHOBKHU. [IpuMephl perieHns TeKCTOBBIX 3a/lad ¢ MOMOIIBIO CUCTEM
YPAaBHEHHM.

DOyHKIMH

KoopaunaTta Touku Ha mpsiMoil. UnciioBele TPOMEXYTKU. PaccTosiHue Mexy
JIBYMSI TOYKAMH KOOPJAMHATHOMN MPSIMOM.

[TpsimoyromnpHast cuctema koopaunat, ocu Ox u Oy. AlGcmucca W opAuHATA
TOYKM Ha KOOpPJMHATHOW MIOCKOCTU. [IpumMepsl rpadukoB, 3alaHHBIX (opMyTamMu.
UYrenue rpaukoB peagbHbIX 3aBUCHMOCTEH.

[Moustue pynkum. ['paduk dbynkmmu. CroiictBa QpyHkiuii. Jlnaelinas QyHKIus,
e rpadpuk. I'paduk yuxkuun y = kx + b. *I'padudueckoe pemieHue JIMHEHHBIX
YPaBHEHHI U CUCTEM JIMHEHWHBIX YpaBHEHUN™.

8 KUIIACC

Yucsia v BbIYUCITIEHUS

KBanpatueiii kopenb u3 umucina. *llonstue 00 wuppanuoHAIBLHOM YHCITE.
JlecaTudyHbIe TPUOIMKEHUS WPPAMOHATBHBIX urcen™. CBoicTBa apuPMETHISCKUX
KBaJIpATHBIX KOPHEW M MX MPUMEHECHHE K PEeoOpa30BaAHUIO YUCIOBBIX BBIPAXKEHUN U
BBIUHCIICHUAM. *J|eMCTBUTEIbHbBIC YUCTa™,

CreneHb ¢ 1ETBIM MOKa3aTeseM 1 €€ cBoiicTBa. CTaHapTHas 3aluch YMca.

AJireOpauvecKue BbIPaKeHHU s

KBanpaTHbiil TpEXUiieH; pa3oKeHHE KBAPATHOTO TPEXUICHA HA MHOKHUTEIH.

AnreOpandeckass JpoOb. (OCHOBHOE CBOMCTBO aireOpanyeckoud JIpoowu.
CnoxeHue, BBIUMTAHHE, YMHOXXCHHE, JCJICHUE  alNreOpandeckux  JapoOer.
PammonansHbIe BRIpaXEHUS U UX MPEOOpa3OBaHMUE.

235ech u panee * * 0603HAYEHBI TEMBI, H3yYEHHE KOTOPIX HPOBOIUTCSA B 03HAKOMUTENLHOM IlaHe. Ilenaror
CaMOCTOSITEIILHO OTpeiessieT 00beM U3y4aeMoro Marepuaia.



YpaBHeHUS U HEPABEHCTBA

KBanpatHoeypaBHeHMe, popMyIaKOpHEHKBaJPATHOTOYPABHEHUSL. *Teopema
Buera*. Pelienue ypaBHeHUH, CBOISIIMXCS K JIMHEMHBIM U KBaApaTHbIM. [Ipocreiimme
JPOOHO-pallMOHAIbHbIE YPaBHEHUSL.

*T'padmyeckasuHTEepIIpETALIUSTYPABHCHUICABYMANIEPEMEHHBIMU U CHCTEM
JUHEWHBIX YypaBHEHUW C JByMs IMepeMeHHbIMU™. I[Ipumepnl pelieHus CUcTeM
HEJIMHEWHBIX YPABHEHUN C IByMS IEPEMEHHBIMU.

Pelienne TeKCTOBBIX 3a/1a4 alnredOpandyeckum CrocoOoM.

UucnoBble HEpABEHCTBA M MX CBoicTBa. HepaBeHCTBO ¢ OMHOW MEPEMEHHOM.
PaBHOCMNIBHOCTH HepaBeHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
Cuctembl JINHEMHBIX HEPABEHCTB C OAHON MEPEMEHHOM.

DOyHKIMHA

[Tonsitue pynkuu. O6nacCTh ONpeeeHUs] U MHOXECTBO 3HAUCHUN (PYyHKIIUH.
CriocoObI 3a1aHus (QYHKIIUA.

I'padux Pynkuun. Urtenue cBoiicTB (PyHkuum mno e€ rpaduxy. Ilpumeps
rpa@ukoB (QyHKIHA, OTPAKAIOMIMX PEATbHBIE MTPOLIECCHI.

@OyHKIMK, ONUCHIBAIONIME TMPSAMYI0 M OOpaTHYIO MPONOPLHOHAIbHBIE

k
sapucuMocTH, ux Tpaduku. Dynkmuum Yy = X%, Yy = X3, Y = 4/x, y = -

*T'paduyeckoe pelieHne ypaBHEHUM U CUCTEM YpaBHEHUN ™.

9 KJIIACC

Yuciia ¥ BBIYUCTICHUSA

PaunoHanbHble yncia, *UppalMOHAIbHBIE YUCIIA, KOHEYHbIE U OECKOHEUYHBIE
JeCSITUUHBIE 1poOM. MHOXKECTBO EHCTBUTENbHBIX YMUCEN; JEHCTBUTEIbHBIE YHUCIIA
KaK OEeCKOHEUHbIE JeCIATUYHbIE ApoOu. B3anMHO OHO3HAYHOE COOTBETCTBUE MEXKIY
MHOECTBOM JICUCTBUTEIBHBIX YUCEN U KOOPIANHATHOU MPSAMOM.

CpaBHeHHE  JEWCTBUTENBHBIX  YHCEN, apumeTuyeckue JeHCTBUS €
JNeMCTBUTEIbHBIMU YUCIIAMU ™.

Pa3mepbl OOBEKTOB OKPYXKAIOIIETO MUPA, JAJIUTENBHOCTh MPOLECCOB B
OKpPY’KaroleM MHUpeE.

[Tpubnux€HHOE 3HAUEHHE BEJIMYHMHBI, TOUHOCTh NpuOIMmxeHus. OKpyrieHue
yucen. [Ipukuaka v oueHka pe3yabTaTOB BRIYHCICHUN.

YpaBHeHUA U HEPABEHCTBA

JIunentHoe ypaBHeHue. PemieHne ypaBHeHUM, CBOAAIIMXCS K JIMHEUHBIM.

KBanpatHoe ypaBHeHME. PeleHue ypaBHEHHMH, CBOIALIUXCS K KBaJpPaTHBIM.
bukBanpatHoe ypaBHeHue. *[lpumepsl pelieHHs ypaBHEHHH TpeThbel W 4YeTBEPTOM
CTENIEHEW Pa3I0KEHUEM Ha MHOKHUTEIN ™.

Pemenue 1poOHO-palliOHAIBHBIX YpaBHEHUI.

Pelenne TeKCTOBBIX 3a/1a4 anredOpandyeckKum METOIOM.

VYpaBHeHHne ¢ JIByMs NepeMEHHBIMU M ero rpaduk. Pemenue cuctem AByx
JIMHEMHBIX YPAaBHEHUU C JIBYMsI IIEPEMEHHBIMU. PellieHue cucrem IByX ypaBHEHUU,
OJTHO M3 KOTOPBIX JHUHEHHOe, a Jpyroe — BTOpoOil creneHu. ['paduyeckas
MHTEPIIPETALNAS CUCTEMBI YPABHEHUN C IBYMSI IEPEMEHHBIMH.



Pemenue TekCTOBBIX 3a7au aIreOpandeckium crocoOoM.

HucnoBble HEPAaBEHCTBA U UX CBOMCTBA.

Pemienne IMHENHBIX HEPABEHCTB C OJHOW IEepeMEeHHOM. Pemenwne cucrem
JVHEMHBIX HEPABEHCTB C OJHOM IlepeMeHHOM. KBagpaTHble HEpPAaBEHCTBA.
I'padmueckass wuHTEpHpeTanysi HEPaBEHCTB U CHCTEM HEPABEHCTB C JIByMs
IIEPEMEHHBIMH.

DyHKUUMU

KBagpatnunas ¢ynkums, e€ rpagux u cpoiictBa. IlapabGona, koopauHaThI
BEPIIMHBI TAPadO0Ibl, 0Cb CAMMETPHUH MAPAOOJIBI.

['paduku byHKIH: y = kx, y = kx + Db, y = X
y = Jx, ¥ = Snnx CBOMCTBA.

YuciioBbIe MOCTE0BATEIBHOCTH H IPOTPECCHH

[ToHsiTie 4YUCIOBOM TMOCHEAOBATENLHOCTU. 3aJaHUE IOCJIeI0BATEIbHOCTH
pPEKYyppEHTHOM (popMyIoi u (opmyJoil N-ro wieHa.

Apudmernueckas u reomerpuueckas mnporpeccud. Dopmynbl N-ro 4ieHa
apru(MeTn4ecKol U TeOMETPUUYECKON MPOrpecCuii, CyMMBI NIEPBBIX N YJICHOB.

*N300paxkeHue YJIEHOB apU(PMETHUYECKONM M T'€OMETPUUYECKOM MpOrpeccHid
TOYKAMM Ha KOOPAWHATHOW IUIOCKOCTH. JIMHEWHBIH W SKCIOHEHIMAIbHBIA POCT.
CH0XHbIE€ TPOLEHTHI ™.

I[VDIAHUPYEMBIE IIPEIMETHBIE PE3YJIbTATBI OCBOEHUA
®EJIEPAJILHOM PABOYEN ITPOT'PAMMBI KYPCA «AJITEBPA»

OcBoenne yuyebHOro Kypca «Anrebpa» Ha YypOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus JIOJDKHO oOOecrneunBaTh JOCTHXKEHHME CIEAYIOMIMX MPEIMETHBIX
00pa30BaTeIbHBIX PE3YIbTATOB:

7 KIIACC

Yucia v BBIYMCICHUSA

BbinonHsATh, couerass yCTHbIE M THUCbMEHHBIE MPUEMBI, apU(PMETHUECKUE
JEUCTBUS C pAIllMOHATBHBIMU YUCIaAMHU.

HaxomuTh 3HauYeHUsT YHCIOBBIX BBIPAKECHUN; MPUMEHSATH Pa3HOOOpPa3HBIC
criocoObl M MPUEMBI BBIYMCIICHUS 3HAYEHHM JIPOOHBIX BBIPAKEHUM, COJEpIKAIINX
OOBIKHOBEHHBIE U JECITUYHBIC TPOOH.

[lepexomquths oT onmHOW (HOpPMBI 3amuMcH 4YWceNn K Jpyroil (mpeoOpa3oBHIBATH
JECSITUUHYIO poOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JECATUYHYIO, B YaCTHOCTH B OECKOHEUHYIO JECATHYHYIO ApoOb). CpaBHUBATH U
YIOPSII0YUBATh pallMOHATbHBIE YUCIIA.

OKpyrJITh YHCIa.

BbINOMHATh TPUKHUAKY M OLEHKY Pe3yjbTaTa BBIYMCICHUH, OIEHKY 3HAYCHUI
YUCJIOBBIX BBIPAKECHUM.

BhITIONHATE JEHCTBUSA CO CTENEHSMU C HATypaJbHBIMU TOKa3zaTensiMu (C
OTIOPOii Ha CIIPAaBOYHYIO0 HHPOPMALIUIO).

[IpuMeHsITh MPU3HAKKU ACTUMOCTH, PA3JIOKEHHE HA MHOXXHUTEIN HATypajJbHbBIX



quce.

Pemate mpocreiiiMe MpakTUKO-OPUEHTHUPOBAHHBIC 33J1a4d, CBSI3aHHBIE C
OTHOILLICHHEM  BEJIMYHH, MTPONOPLUMOHATILHOCTBIO BEJINYMH, MPOLICHTaAMU;
MHTEPIPETUPOBATh PE3YJIbTAThI PEHICHUS 3a7ad C YYETOM OTpaHUYECHUM, CBA3aHHBIX
CO CBOMCTBAMH PaCCMaTPUBAEMBIX OObEKTOB.

AJiredpanvecKkue BbIPaKeHHU s

OpueHTUpOBaTbCSI B TMOHATHSIX W ONEpPUpPOBAaTH Ha ©0a30BOM YpOBHE
anreOpanyecKor TEpPMHUHOJIOTHUEN U CHMBOJIUKOM.

Haxoauth 3HaueHuss OYKBEHHBIX BBIPOKCHUM TMpU 3aJaHHBIX 3HAUYCHUSIX
MIEPEMEHHBIX.

BrImonHSTh IpeoOpa3oBaHus 1EJI0T0 BBIPAXKEHUS B MHOTOYJICH MPUBEICHUEM
NOJI00HBIX CJIAra€MbIX, PACKPBITHEM CKOOOK.

BBINONHATE yMHOKEHME OJHOWIEHA HA MHOIOYWIEH M MHOIOWIEHa Ha
MHOTOYJICH, MPUMEHATH ()OPMYJIbI KBaJIpaTa CyMMBI M KBaJpaTa pa3HOCTH (C OMOpon
Ha CIPaBOYHYIO HH(POPMAITHIO).

OcCylIecTBIATh PA3I0KEHUE MHOTOWIEHOB HAa MHOMKHMTEIH C TMOMOIIBIO
BBIHECCHMSI 32 CKOOKHM OOIIETr0 MHOXKHTENSI, TPYNIUPOBKH CIAaraeMbIX, TPUMECHECHUS
bopMyI1 COKpAIIEHHOTO YMHOKEHHS (C OTIOPOH Ha CIIPABOYHYIO HH(OPMAIIHIO).

[TpumensaTh npeoOpa3oBaHus MHOTOWIECHOB ISl PEILICHUS Pa3IMYHbIX 3a7a4 U3
MaTeMaTHKH, CMEXKHBIX MIPEIMETOB, U3 PEAIbHON MPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHENM C HATypaJIbHBIMU IIOKA3aTEJSIMU IS
npeoOpa3oBaHus BRIPAXKEHUH (C OMOPOI HA CIIPaBOYHYIO MH(OpMAIIHIO).

YpaBHEeHUS U HEPABEHCTBA

PemaTe JsiMHEWHBIE YpaBHEHHs C OJHOW NEPEMEHHOM, IPUMEHSS ITpaBUIia
1epexoia OT UCXOJHOTO YPaBHEHHMS K paBHOCUIIbHOMY eMy. [IpoBepsTh, siBisieTcs u
YUCJIO0 KOPHEM YpaBHEHUSI.

HNmets mpencrtaBieHue O rpadUdecKUX METOAAX TMPU PEIICHUU JIMHEHHBIX
YPaBHEHUI U UX CUCTEM.

[logObupath mnpuMepsbl Map 4YUCEN, SBISIONIUXCS PEIICHUEM JUHEHHOIrO
YpaBHEHUS C IBYMS IEPEMEHHBIMHU.

Ctpouth B KOOPJIAUHATHOM IUIOCKOCTH rpaduK JUHEHHOTO YpaBHEHUS C JIBYMs
NEePEMEHHBIMU; TOJIB3YACh rpadMKOM, TPUBOJIUTH IPUMEPHI PEIICHUS YPaBHEHUS.

Pemath cuctemsl ByX JIMHEHHBIX YPAaBHEHUU C JABYMs MEPEMEHHBIMH, B TOM
yucie rpadudecku (C Omopoii Ha aITOPUTM YUEOHBIX JCUCTBHI).

CoctaBnaTh (Iocjie COBMECTHOTO aHaln3a) M pellaTh JUHEHHOE ypaBHEHUE
WM CHCTEMY JIMHEWHBIX YPAaBHEHUU MO YCIOBHUIO 3aJladyd, WUHTEPIPETUPOBATH B
COOTBETCTBUH C KOHTEKCTOM 3aJ1a4H IIOJIYYEHHBIA PE3YJIbTaT.

Koopaunarel u rpagpuku. @yHKkuumn

N300paxaTh Ha KOOPAMHATHOM MPSMON TOUYKH, COOTBETCTBYIOIIHME 3aJaHHBIM
KOOpJAWHATAM, JIy4Hd, OTPE3KH, HHTEPBAJIbI;, 3aMKMCHIBATh YHMCIOBBIE MTPOMEKYTKH Ha
are0panyecKoM S3bIKE.

OTrMeuyaTh B KOOPAMHATHOM IJIOCKOCTM TOYKH IO 3aJaHHBIM KOOpAMHATaM;
cTpouTh rpaduku TuHEHHBIX QyHKIMH. CTpouTh rpaduk Gyskum y = kx + Db.

OnuceiBaTh C TIOMOIIBI0 (PYHKIMH HW3BECTHBIE 3aBUCUMOCTH  MEXKITY
BEJIMYMHAMH ([0 aJITOPUTMY YYEOHBIX NEHCTBUIA): CKOPOCTb, BPEMS, PACCTOSHUE;



[IEHa, KOJIMYECTBO, CTOMMOCTh; IPOU3BOAUTEILHOCTD, BPEMsI, 00bEM pabOTHI.
HaxoauTh 3HaueHne QyHKIMH 110 3HAYEHUIO €€ apryMeHTa.
[Tonnmate rpadpuyeckuil cnocod MpeACTaBICHUS M aHaiau3a HHQPOPMALNH;
U3BJIEKaTh U MHTEPIPETUPOBATh HH(OPMALIKIO U3 Tpa(UKOB peajbHBIX MPOLECCOB U
3aBUCHUMOCTEM.

8 KUIIACC

Yuciia 1 BbIYUCTICHUSA

Hcnonp30BaTh Ha4aJIbHBIE IPEACTABICHHUS O MHOYKECTBE JEHCTBUTEIBHBIX
Yucesl JJIsi CPABHEHMsI, OKPYIJICHHMS] U BBIYMCIICHUHN; M300paxkaTh ICHCTBUTEIbHBIC
YKUCJla TOYKAMU Ha KOOPAUMHATHOU IPSIMOU.

[IpumMeHsATP NOHATHE apU(PMETHYECKOTrO KBAJIPAaTHOTO KOPHSA; HAXOAUTh
KBaJIpaTHbIE KOPHHU, HCHOJB3YySd MPH HEOOXOJUMOCTH KAJIbKYJISATOP; BBIMOIHATH
npocreiue mnpeoOpa3oBaHUsl BbIPAKEHUM, COAEpKalluX KBaJpaTHbIE KOPHH,
WCIIOJIb3Ys CBOMCTBA KOPHEW.

Hcnonp30BaTh 3amucu OOJBIIMX M MajbIX YHUCEN C MOMOIIBIO AECATUYHBIX
npoOeii u creneneit yucia 10.

AJire0panvecKue BbIPaKeHU s

[IppuMeHATP NOHATHE CTENEHW C  LEJbIM  IIOKa3aTesieM,  BBINOJIHATH
npeoOpa3oBaHusl BBIPAKEHUN, COJEP)KAIIMX CTENEHW C LEeJIbIM MoKazareneM (C
UCIOJIb30BAaHUEM CITPAaBOUYHOM MH(OPMALIIH).

BBINOTHATE HECNIOXKHBIE TOXAECTBEHHBIE MPEOoOpa30BaHMs PAlMOHATBHBIX
BBIPAKEHUI HAa OCHOBE IMPaBWJI JICUCTBUI HAJ MHOTOYJICHAMHU M anreOpandecKuMu
IpoOsMHU.

PacknanpiBaTh KBaIpaTHBIN TPEXUIEH HA MHOKUTEIIN.

[TpumenaTh npeoOpa3oBaHMs BRIPAXKEHHUM ISl PEILIEHUS pa3jIMyYHbIX 3a]ad U3
MaTE€MAaTHKH, CMEKHBIX MTPEIMETOB, U3 PEAIBHON MPAKTUKH.

YpaBHeHUsSI U HEPABEHCTBA

Pemiats nuHelHbIE, KBAaJIpaTHBIE YpaBHEHHS (C MCIOJIb30BAHUEM CIIPABOYHOM
uH(pOpMaIlMi) U palMOHAJIbHBIE YpPAaBHEHHUS, CBOJISIIMECS K HUM, CHUCTEMBI JBYX
YPaBHEHHUM C IByMs IEPEMEHHBIMH.

[IpoBOAMTE IPOCTEHIINE HCCIECIOBAHMS YPABHEHWW M CUCTEM YPAaBHEHUH, B
TOM YHCJIE€ C TPUMEHEHHEM IpaUUeCKUX MpeAcTaBIeHUH (YCTaHABINBATh, UMEET JIU
ypaBHEHHE WJIM CUCTEMa YPaBHEHUU pEIICHHs, €CIM UMEET, TO CKOJIbKO, U TMp.) C
OMOpOM Ha aITOPUTM YUEOHBIX JEHCTBUM.

[lepexoauTth OT cloBeCcHOW GOPMYITHPOBKU 3amadu K e€ anreObpandeckoit
MOJAEJIM C TIOMOIIbIO COCTaBJICHUS YpPABHEHUsS WM CUCTEMbl YpaBHEHHIA,
WHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33Ja4M MOJYYEHHBIN PE3YIbTAaT.

[IpuMeHsTh CBOMCTBA YMCIIOBBIX HEPABEHCTB Ui CPABHEHMS, OLICHKH; PEIIaTh
JIMHENHBIE HEPABEHCTBA C OJHOM MEPEMEHHON M MX CUCTEMbI; AaBaTh rpadUyecKyro
WJUTFOCTPALMI0 MHOYKECTBA PEIICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUNH

OmnepupoBath Ha 0a30BOM YpOBHE (YHKIMOHAJIbHBIE TOHATHS U S3bIK
(TEpMUHBI, CUMBOJIMYECKHE OOO3HAYEHUS); OMPENEATh 3HAUY€HHE (DYHKIHMH IO



3HAYEHHUIO apTyMEHTa; OMPEAeATh CBOMCTBA (PYHKINH 1O €€ TpaduKy.
Crpouts rpauKy IeMeHTapHBIX QyHKIM Buaa , Y = X5, Yy = X3,y = /x ,

k o o .
Y= =; ONHUCBHIBaTb CBOWCTBa 4YHUCIOBOM GyHKIHH 10 €€ rpaduky (mpH
X

HEO0OXOIMMOCTHU C HAMPABJISIONICH MOMOIIBIO).

9 KJIIACC

Yucsia 1 BBIYMCICHUSA

CpaBHMBATh U YIIOPSAOUUBATH PALlMOHAJIBHBIE U UPPALMOHATIbHBIE YHCIIA.

BrinonHsaTh apudmMeruyeckure JeHCTBUS C pallMOHAIBLHBIMU YHCIAMH, COYeTas
YCTHBICE U THUCHMEHHBIC MNPHUEMBI, BBINIOJHATH BBIYUCICHUS C WPpaAlMOHATbHBIMU
YUCJIAMH.

Haxonuts 3HaU€HUsI CTENEHEN C LEJIbIMU MOKA3aTeNAMHU U KOPHEN; BBIUUCIIATD
3HAYEHUS YUCIIOBBIX BBIPAXKCHUM.

OKpyriisiTh  I€MUCTBUTEIbHBIC YHUCJA, BBIMOJHITh MNPUKUJKY pPe3yibTaTa
BBIUMCIICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUMU.

YpaBHeHUs] 1 HEPABEHCTBA

Pemats TMHENHBIE M KBAJpaTHBIE YPABHEHHUSI, YPABHEHUS, CBOIAIINECS K HUM,
pocTeiIre qPOOHO-PAMOHAILHBIC YPABHEHMS.

Pemate mpocrevmye CHUCTEMBI JBYX JIMHEMHBIX YPaBHEHWM C JIBYMs
MEPEMEHHBIMU M CHUCTEMBI JBYX YpaBHEHUW, B KOTOPBIX OJHO YpPaBHECHHUE HE
ABJISIETCSL TMHEUHBIM (110 BU3yaJIbHOU omope).

Pemate mpocreiiliiue TEKCTOBBIE 3a/layd  alreOpanyeckuM CIocoOOM ¢
MOMOIIBKD COCTABJIEHUSI YPABHEHHS WM CHUCTEMBI JIBYX YPaBHEHHUU C JBYMS
MIEPEMEHHBIMU.

[IpoBOaUTH MPOCTEUIINE HUCCIENOBAHHUS YPABHEHHU M CUCTEM YpAaBHECHUU, B
TOM YHCIIE C TPUMEHEHUEM rpauyecKux MpeACTaBIeHUN (YCTaHABIUBATh, UMEET JIU
YpaBHEHUE WU CUCTEMA YPABHEHUM PEILICHUS, €CIIU UMEET, TO CKOJIBKO, U TIP.).

Pemates nuHEHBIE HEpPaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA;, H300pakaTh
pELIEHHE HEpPAaBEHCTB HAa YHCIIOBOW MPSMOM, 3alKChIBaTh PEIICHUE C IMOMOIUIBIO
CHMBOJIOB.

Pemate cuctembl TMHEMHBIX HEPABEHCTB, CHCTEMBI HEPABEHCTB, BKIIOYAIOIINAE
KBaJIpaTHOE HEPABEHCTBO; M300paKaTh PEIICHUE CUCTEMbl HEPABEHCTB HA YHCIOBOU
MPSMO, 3aMMCHIBATh PEIICHHUE C TTOMOIIBI0 CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPH PEIICHUH PA3JIUYHBIX 33/1a4.

DOyHKIMH

Pacno3naBaTh (QYHKIIMM U3y4yeHHBIX BUJIOB. [loka3biBaTh CXEMAaTHYECKH
pAcIIONIOKEHUE Ha KOOPAWHATHOHN IUIOCKOCTH TrpadukoB QyHKnmid Buma: y = KX,

k .
y=kx+b,,y=ax®+bx+c,y=x%y =+x,y = — B 3aBHCHMOCTH OT 3Ha4YeHUii

K02 (DUITMEHTOB; ONMUCHIBATH CBOMCTBA (DYHKITHIA.

Crpouth u u300paxaTh CXEMaTUYECKU TpauKy KBaIpPaTHUUHBIX (DYHKIIHM,
OIMMCHIBATh CBOMCTBA KBAJPATHUHBIX (PYHKITMH 10 UX Tpadukam.

Pacmo3naBath kBaapatnyHyr (QyHKOHIO MO (GopMyIie, MPUBOIUTH MPUMEPHI
KBaIPaTUYHBIX QYHKIUN U3 peaTbHOM KU3HU, PU3UKH, TEOMETPHUHU.



YucsoBble MOCT€I0BATEIBHOCTH U MPOTPECCHU

Pacmo3naBaTh apupMEeTHUECKYI0 U TEOMETPUICCKYIO TIPOTPECCHH TIPH Pa3HBIX
croco0ax 3aaHusl.

BBITIONIHATS  BBIYMCIIEHHST C  HWCIHOJIb30BaHWMEM QopMyln N-ro  4jieHa
apu(PMETUIECKON W TEOMETPHUYECCKON IMPOTpeccrid, CyMMBI TMEpPBBIX N WICHOB (C
OMOpOH Ha CIPABOYHYIO HHPOPMAITHIO).

Pemate 3amaum, CBsI3aHHBIE C YHCJIOBBIMU TIOCIIEOBATEIILHOCTSAMH, B TOM
quClie 3aJaud M3 PCAIbHON JKW3HM (C HCIOJIb30BAaHUEM KaJIbKYJISITOpa, IMH(PPOBBIX
TEXHOJIOTHUHA).

OEAEPAJIBHAAPABOYASA ITPOI'PAMMA YUEBHOI'O KYPCA
«'EOMETPUS». 7-9 KIIACCbBI
esun n3yyeHuss yaeOHOro Kypca

O6mue menu wuszydeHus ydeOHOro Kypca «['eomerpusi» mnpeacTaBieHbl B
I[TOOIT OOO. OnM 3aKIOYaOTCs, TPEXKIE BCETO B TOM, UTO Ha ypPOKax reoMeTpUu
oOydJaromuiicss y4UTCS TMPOBOJUTH JOKa3aTEIbHbIE PACCYXKICHUS, CTPOUTH
JIOTUYECKUE YMO3AKJIIOUYEHHS, [I0KAa3blBaTh HWCTUHHBIE YTBEPKICHUS WU CTPOUTH
KOHTPIIPUMEPHI K JIO)KHBIM, MPOBOJUTH PACCYXKIAEHUS «OT MPOTHUBHOIO», OTJIMYATH
CBOICTBa OT MpPHU3HAKOB, (HOPMYIUPOBATH OOpaTHBIE yTBEpKIAeHUsA. B 00yueHuun
YMEHHUIO paccykJaTh COCTOMT Ba)XXHOE€ BOCIUTATEIbHOE 3HAYCHHE HW3YUYCHUS
r€OMETPHH, MPUCYIIEE UMEHHO OT€UECTBEHHON MAaTeMAaTHYECKOM IIKOJIE.

Bropoii 1enpl0 u3ydeHuss TeOMETpUU SBJSIETCS MCMOJb30BaHUE €€ Kak
WHCTPYMEHTA TpHU PEIICHUHM KAaK MaTeMaTUYECKUX, TaK M MPAKTUYECKUX 3ajad,
BCTPEUAIOIIMXCS B  pEajJbHOM  JKU3HH. IJTOMY  COOTBETCTBYET  BTOpasd,
BBIYMCIIUTENbHAA JIMHUSA B M3yYEHUM TE€OMETpUU B MIKoye. J[JI1 ATOro y4YuTemto
pPEKOMEHAYeTCSI noaOupaTh 3a/1auun MPaKTUYECKOTO xapakrtepa IS
paccMaTpUBaeMbIX TE€M, YYHUTh OOYYalOMIUXCS CTPOUTh MATEMAaTHUYECKHUE MOJIENU
peanbHbIX JKU3HEHHBIX CHUTyallud, MPOBOAUTh BBIYKCICHHUS W  OLECHUBATh
aJICKBaTHOCTh TIOJIY4YEHHOT0 pe3yibrara. KpaliHe BakHO MNOJUYEPKUBATH CBS3U
TEOMETPUU C JAPYTHMMHU TpEeAMETaMHU, MOTHUBUPOBATh HCIIOJIb30BATh OINPECICHUS
r€OMETPUYECKUX (PUTYp U TOHATHH, JEMOHCTPUPOBATH NMPUMEHEHHE TMOTYyUYEHHBIX
yMeHUH B (pU3UKE U TEXHUKE. JTU CBA3U HauOoJee IpKo BUJIHBI B TeMaxX «BekTopbi»,
«Tpuronomerpuueckue cooTHomeHus», «Meron koopauHat» U «Teopema
[Tudaropax.

MecTo yueOHOro Kypca B y4eOHOM IIaHe

CornmacHo ywyeOHOMY IUTaHy B 7-9 Kilaccax wu3ydaercss YYeOHbIH Kypc
«I'eomeTpusi», KOTOpBIN BKIIIOYAET CIEAYIOIIME OCHOBHBIE pPa3Jesibl COACPKAHU:
«I'eometpuueckue Gurypbl M HX CBOHCTBa», «M3MepeHHe TreoMeTpUYeCKuX
BEJIMYMH», a Takke «JlekapToBbl -KOOpJAWHATHI Ha IJIOCKOCTH», «BeKTopbi»,
«JIBmxenus miockocti» U «IIpeodbpazoBanust mog00usD.

Y4eOHbIN MIIaH MpeaycMaTpuBaeT U3ydeHHE TeOMETpUr Ha 0a30BOM YpOBHE,
UCXOAsl U3 He MeHee 68 yueOHbIX 4acoB B y4yeOHOM TIoJly, BCETO 3a TpU roja



oOydeHus — He MeHee 204 Jacos.

COJIEP)KAHUE YUEBHOI'O KYPCA «'EOMETPUSI» (IO TOJAM
OBYUEHUS)

7 KIIACC

Hauanbnbie nonsatus reomerpun. Touka, mpsiMasi, OTpe30K, JIiyd. Yroa. Buasl
yrioB. BeprukanbHble H  CMEXHbIE yriael. buccekrpuca yrma. Jlomanas,
MHOT'OYTOJIbHUK. [lapaninenbHOCTh M NEPIEHANKYIIAPHOCTD MPSAMBIX.

*CumMeTpuunble  Gurypsl. OCHOBHBIE CBOMCTBA OCEBOH CHMMETPUH™S,
[IpruMepsl CUMMETPUU B OKPYKAIOLIEM MUDE.

*OCHOBHBIE ITOCTPOEHUS C TOMOIIBIO LIUPKYJIS U TUHEHKN™.

Tpeyronbauk.  Bwicota, = Meamana,  OuccekTpuca, WX  CBOWCTBA.
PaBHOOEIpEeHHBIN U PABHOCTOPOHHUN TPEYTOJIbHUKU. HepaBeHCTBO TpeyroibHUKA.

CBoiicTBa ¥ IpU3HAKK paBHOOEIPEHHOrO TpeyroyibHKUKa. [Ipu3Haku paBeHcTBa
TPEYTOJIbHUKOB.

CBolicTBa M NMPU3HAKU NapajuienbHbIX NpsAMbIX. CyMMa YIJIOB TPEyrOJbHUKA.
Bnenrnue yriel TpeyroyibHUKA.

[IpsmMoyronpHblid  TpeyroJbHUK. CBOWCTBO MeAMaHbl IPSAMOYTOJBHOIO
TPEYroJIbHUKA, NPOBEAEHHONW K rurnorenyse. [Ipn3Haku paBeHCTBAa IPSAMOYIOJBHBIX
TPEYroNabHUKOB. [IpAMOYTONIBHBIN TPEYTrONbHUK C yriaoMm B 30°.

HepaBeHnctBa B reomeTpuu: *HEpaBEHCTBO TPEYrOJbHUKA*, HEPABEHCTBO O
JUIMHE JIOMaHOM, Teopema O OoJyblIeM yriie W OOJNbIIEH CTOPOHE TPEYroJIbHUKA.
[leprieHIUKYIIAp U HAKIOHHAS.

*T'eomeTpuueckoe MecTo Touek.* buccekTpuca yria © CEepelIUHHBIN
NEPIEHINKYJISAP K OTPE3KY KaK TEOMETPUYECKHE MECTA TOUEK.

OKpyXHOCTh MW Kpyr, XopJa U JHaMeTp, HUX CBoilcTBa. B3ammHoe
pacIoyoKEeHUE OKPYKHOCTH U mpsiMor. KacarenbHas W cexymias K OKpPYKHOCTH.
OKpyXHOCTb, BIIMCaHHas B yroji. BrnucaHHas ©W ONHCAaHHAs OKPYKHOCTH
TPEYTOJIbHUKA.

8 KJIACC

Uertbipéxyronapuuku. [lapamienorpamMm, ero mpu3Hakd U cBoWcTBa. YacTHbie
Cllydad MapajuieorpaMmoB (IpsIMOYTOJIbHUK, pOMO, KBajpar), MX NpPHU3HAKH U
cBoiictBa. Tpameuus, paBHOOOKas Tpameuusi, €€ CBOMCTBA H NPHU3HAKH.
[IpssmoyronbpHas Tpanenus.

*Meton ynBoenus Meauansl. LlenTpanbHas cuMMeTpus.

Teopema dasieca u TeopeMa 0 MPONOPIUUOHAIBHBIX OTpe3Kkax. CpeHue TMHUU
TpEeyroJibHHUKA U Tpaneuuu. L{eHTp Macc TpeyrojapHuUKa.

[TogoOue TtpeyronbHUKOB, KOdhduimeHt mnomodus. I[IpusHakum moA00OUS
TpeyroibHUKOB™. [IpuMeHeHre noaoOus Mpu peleHny MPaKTUYECKUX 3a/1a4.

CpoiictBa momanei reomerpuueckux ¢uryp. Dopmynsl Ui IUIOLIAAH

3 3nech u ganee * * 0603HAUEHBI TEMBI, M3ydeHHe KOTOPHIX MPOBOIUTCSA B O3HAKOMHUTEIBHOM IuTaHe. [legaror
CaMOCTOSITEIILHO ONPEeaeIIeT 00bEM H3yIaeMOro MaTepHuara.



TpPEeyrojibHUKa, NapajienorpaMma, pomoda u Tpaneuur. OTHOIIEHUE IUIOMIAICH
no100HBIX GUryp.

Brruncnenne mimoniaaerd TPeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOMN
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopemnl Iludaropa mnpu pemeHun
MPAKTUYECKUX 3a7a4.

CHuHyC, KOCHMHYC, TaHT€HC OCTpPOTO yrja NpsIMOYTOJIbHOTO TpPEYroJIbHUKA.
OCHOBHO€ TPUTOHOMETPUUYECKOE TOXKIECTBO. TpuroHomerpuiyeckue GyHKIUU YTIOB
B 30°, 45° u 60°.

BrnimcanHbie U LIEHTpaJIbHBIE YIJIBI, YTOJI MEXIY KacaTeJIbHOM U XOPAOU. YTJIbl
MEXKJYy XOpJaMU M CEKyLIMMH. BIHCaHHBIE W ONHUCAHHBIE YETHIPEXYTOJIbHHUKH.
B3aumHoe pacnosnoxeHue AByX OKpyxkHocTed. Kacanue oxpyxkHocteit. OOmue
KAacaTeJIbHBIE K IBYM OKPYKHOCTSM.

9 KJIIACC

Cunyc, kocuHyc, TaHrenc yramoB ot 0° gmo 180°  OcHoBHOE
TPUTOHOMETPUUYECKOE TOK1eCTBO. DOPMYIIbI MPUBEACHUS.

Pemenune tpeyronpHuKoB. Teopema KOCHHYCOB M T€OpeMa CUHYCOB. PeleHnne
IPAKTUYECKUX 3a7a4 C UCIIO0JIb30BAHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CHHYCOB.

*TIpeoOpazoBanue mogoo6us. [logo0nue coOTBETCTBEHHBIX 2JIEMEHTOB.

Teopema 0 mpoU3BEAECHUN OTPE3KOB XOP/1, TEOPEMBI O TPOU3BEACHUU OTPE3KOB
CEKYILHX, TEOPEMA O KBaJpATE KacaTeIbHOW™.

Bekrtop, mimmHa  (MOAyJb)  BEKTOpa,  COHANpPaBJIEHHBIE  BEKTOPBHI,
MPOTUBOIOJIOAKHO HAMpPaBIIEHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, OIE€paluMy HAJ  BeKropamu. Pa3noxeHue BekTopa 1O JBYM
HEKOJUIMHEApHbIM BekTopaM. Koopaunatel BekTopa. CKalsipHOE MPOU3BEIECHUE
BEKTOPOB, IPUMEHEHUE ISl HAXO0KICHUS JUIMH U YTJIOB.

JlexapToBBI KOOPJAMHATHI HA MJIOCKOCTH. *YpaBHEHUS MPSAMON™ U OKPYKHOCTU
B KOOpAMHATaX, MEPECEYEHUE OKPYKHOCTEH M MPSAMBIX. METOJ KOOpIWHAT M €ro
MIPUMEHEHHUE.

IIpaBuiabHBIE MHOTOYIOJIBHUKU. JIMHA OKPY)KHOCTU. ['pagycHas U pagraHHas
Mepa yIVIa, BBIYMCIEHHE MJIMH Jyr OKpyxkHocreu. Ilmomans Kpyra, cekropa,
CErMEHTA.

*JIBUKEHUSI TUIOCKOCTH W BHYTPEHHHE CUMMETpUM Guryp (diemMeHTapHbIe
npenacrasnenus). [lapannensHsiil nepenoc. IloBopot™.

[IVDIAHUPYEMBIE I[IPEIMETHBIE PE3YJIbTATBI OCBOEHMA
®EJIEPAJILHOM PABOYEN ITPOI'PAMMBI KYPCA «'EOMETPHSI» (110
'OAAM OBYYEHUA)

OcBoenne ydeOHOro Kypca «l'eomMerpus» Ha ypOBHE OCHOBHOTO OOIIEro
oOpa3oBaHusl JIOJDKHO OOECIEYuBaTh JOCTHUKEHUE CICAYIOIMMX MPEeAMETHBIX
o0pa30BaTEeNbHBIX PE3YJIbTATOB:



7 KIIACC

Pacrio3HaBaTh n3yueHHbIE T€OMETPUUECKHE (PUTYpBI, ONPEIENSITh UX B3AUMHOE
pacroyioKeHue, M300pakaTb TeOMETpUYECKUE (QUIypbl; BBIIONHIATH YEPTEHKHU IO
YCIIOBUIO 3ajaud. V3MepsATe NuHEHHbIE W YIJIOBbIE BEIWYUHBL. Pemars 3agaun Ha
BBIYMCIICHHE JUIMH OTPE3KOB U BEJINYUH YIJIOB.

Henatb rpyOyr0 OLIEHKY JMHEHHBIX M YIJOBBIX BEJIMYUH NPEIMETOB B
peanbHOM JKU3HU, PA3MEPOB MPUPOJHBIX OOBEKTOB. Pa3znuuare pasmepbl 3THX
OOBEKTOB IO MOPSIAKY BETUUUHBI.

CTpouTh uepTekXuM K TEOMETPUUYECKMM 3aJadaM (C HUCIOJIb30BaHUEM
CMBICJIOBOM OIOPBI: HABOAIINE BOMPOCHI U/ WM aITOPUTMa YUEOHBIX TEUCTBUI).

[Tonp30BaThCs NMpPU3HAKAMU PABEHCTBA TPEYIOJbHHUKOB, HCIOJb30BaTh
IPU3HAKU ¥ CBOMCTBA paBHOOEIPEHHBIX TPEYTOJbHUKOB IIPU PEILICHUH 3a/au.

[TpoBOUTE AOKAa3aTENBCTBA HECIOKHBIX TEOMETPUUECKUX TEOPEM.

[Tonp30BaThCs MpU3HAKAMU PABEHCTBA MPSAMOYTOJIBHBIX TPEYrOJbHHUKOB,
CBOMCTBOM MEAMAHBI, IPOBEAEHHON K THIIOTEHY3€ IPSIMOYTOJIBHOIO TPEYTOJIbHHUKA, B
pELICHUN TE€OMETPUUYECKUX 3ahad (C HCIOJIb30BAHUEM 3pUTENBHOM HarJsJHOCTU
U/ BepOaIbHOM OMOPHI).

Onpenenars NapajuieNbHOCTh MPSIMBIX C MOMOIIBIO YTJIOB, KOTOPblE 00pazyeT
C HUMH ceKymas. OnpenensaTs NapajuleIbHOCTh INMPSMBIX C ITOMOIIBK) PABEHCTBA
PacCTOSHUM OT TOYEK OAHOU MPSIMOM A0 TOYEK IPYTrOM MPSMOM.

Pemats 3amaun Ha K1eT4aToit Oymare.

[TpoBOANTH BBIYMCIIEHUS U HAXOJUTh YUCIOBbIE U OyKBEHHBIE 3HAUECHHUS YIJIOB
B TN€OMETPUYECKHX 33Ja4aX C MCIOJb30BAHUEM CYMMBI YIJIOB TPEYTrOJIbHUKOB U
MHOTOYTOJIbHUKOB, CBOMCTB yIJIOB, OOpa30BaHHBIX TpU TMEPECEUCHUH JIBYX
napaJyIebHBIX NMPSAMBIX CeKylledl. Pemate npakTHdeckue 3aadyd Ha HAaXO0KJICHHE
YTJIOB.

HmeTp npeicTaBiieHHE O IOHSITHE T€OMETPUUECKOTO MECTA TOUEK.

dopMyIIMpOBaTh OMNPEIEICHUS OKPYKHOCTH M Kpyra, XOpAbl W JUaMETpa
OKPY>KHOCTH, IIOJIb30BaTbCS MX CBOMCTBAMH. YMETh IIPUMEHATH 3TH CBOMCTBA IIPU
pELIeHUH 3a]a4.

OpHEeHTHPOBATHCA B MOHATHAX: ONMKUCAHHASL OKOJIO TPEYTrOJIbHUKA OKPYKHOCTb,
LEHTP OMMCAHHON OKpYKHOCTH. OrnepupoBaTh Ha 0a30BOM YpPOBHE (PakTamMH O TOM,
YTO OMCCEKTPHUCHI YIIIOB TPEYTOJIbHUKA MEPECEKAIOTCS B OJHOM TOYKE, U O TOM, YTO
CEpEIMHHbIE NMEPHEHAUKYJSPbl K CTOPOHAM TPEYroOJIbHHKA NMEPECEKAIOTCs] B OJHOU
TOYKE.

OpureHTUpOBaTbCS B IOHATUAX U ONEpPUpPOBaTH Ha 0a30BOM YpOBHE:
KacarelpbHas K OKpPY)XHOCTH, TEOpeMa O NEPHEeHAMKYJISIPHOCTH KacaTelbHOW U
paauyca, IpOBEIEHHOIO K TOUKE KACAHMUS.

MMmeTp npencTaBieHUE O IPOCTEHINMX TIE€OMETPUYECKHX HEPABEHCTBAX, HX
MPAKTUYECKOM CMBICIIE.

[TpOoBOIUTE OCHOBHBIE T€OMETPUUECKUE MOCTPOCHHSI C MOMOIIBIO LIUPKYIS H
JIMHEUKHU.



8 KVIACC

Pacnio3HaBaTb OCHOBHBIE BHJBI  YETBIPEXYTOJIBHUKOB, HX  DJIEMEHTHI,
II0JIb30BATHCS X CBOMCTBAMM IIPU PELICHUH T€OMETPUUECKUX 3a/1a4.

OpHEHTHPOBATbCA B MOHATHH — TOYKHM IEPECEYEHUS MEIHAH TPEyrojbHUKA
(eHTpa Macc) B pellIeHuH 3aay.

Biianiete noHATHEM CPEIHEN JTMHUU TPEYTrOJbHUKA U TPAIlCLIMU, TPUMEHATDh UX
CBOMCTBA MPH PEUICHUH MMPOCTEUIINX T€OMETPUUECKHX 3a1a4d. FIMeThs npeacraBieHue
o teopeme dayeca U TeopeMe O MPONOPLUUOHAIBHBIX OTPE3KAX, MPUMEHATh UX IS
pelIeHNs] IPaKTUYECKUX 3a7a4 (C OOPON Ha 3pUTENbHYIO HAIJISAHOCTD).

[IpuMeHsAT, NpPU3HAKK TOAOOUS TPEYrOJbHUKOB B PEIIEHUU HECI0KHBIX
reOMETPUYECKUX 3a/1a4.

[Tonp3oBaTecst Teopemoin Iludaropa g pemieHHs TIeOMETPUYECKUX U
MIPAKTHYECKUX 3a/1a4.

Brmamerp mnoHATHMSAMM CHHYCA, KOCHMHYCa M TaHIE€HCA OCTPOrO  yIJia
IIPSAMOYTOJIBHOIO TpeyroyibHUKa. I10ib30BaThCAd ITUMU MOHATHUSAMM Ul PELICHUS
INPAaKTUYECKUX 3a4a4 (MpU HEOOXOAUMOCTH C OIIOPOM Ha alIrOpuUTM MpaBuia).

Boluncnare  (pa3nuuHbiMH - cioco0amu) (C OMOpOM Ha  CHPABOYHYIO
uHpOpMAIMIO) IUIOUIA[b TPEYrojJbHUKAa W IUJIOLWAJAM MHOTOYTOJBHBIX (Uryp
(monb3ysich, rae He0OXOAUMO, KalIbKyIATOpoM). [IpUMEHTh MONyYeHHbIE YMEHUS B
IIPAKTUYECKUX 3a/1a4ax.

Branerp NOHATHMAMM BIMCAHHOTO M LEHTPAIBHOTO YIVIA, WCIOJIb30BAThH
TEOPEMBI O BIIMCAHHBIX YIJIAaX, YIJIax MEXIY XOpJaMu (CEKYIIMMH) U YIJe MEXIy
KacaTeJIbHOM U XOPJIOU IPU PELICHUH NPOCTENIINX TEOMETPUUECKUX 3a1ay.

Bianerp MOHATHEM ONMCAHHOTO YETBIPEXYTOJIbHUKA, IPUMEHATH CBOMCTBA
OIMCAHHOI'0 YETHIPEXYTOJbHUKA IIPU PELICHUH IIPOCTEUIIINX 3a1ay.

[IpuMeHATh IONyYEHHBIE 3HAHUA HAa IPAKTUKE — CTPOUTH MATEMATUYECKUE
MOJEINIH IS 33]1a4 PEAIbHOM KU3HU U MPOBOAUTH COOTBETCTBYIOIIME BBIUUCIICHHUS C
OpUMEHEHHEM ToJ0o0Ms U TPUTOHOMETpUHM  (MOJIB3YACh, TZ€ HEO0OXOIUMO,
KJIBKYJISITOPOM).

9 KJIIACC

3HaTh TPUTOHOMETPUYECKHE (YHKIIMH OCTPHIX YIJIOB, HAXOIUTh C UX
MOMOIIFI0  PA3JIMYHBIE AJIEMEHTHl MPSMOYTOJBHOTO TPEYTrONbHUKA («pEIIeHUe
NPSIMOYTOJILHBIX TPEYTOJIBLHUKOBY). HaxomuTh (C TOMOIIBIO KaTbKYJISATOPA) [UTHHBI U
YTJIBI TSI HeTAaOJTUYIHBIX 3HAYCHUH.

[Tomb30BaThCs (opMymamMu TPUBEICHUS M OCHOBHBIM TPHUTOHOMETPHUUYECKHUM
TOXKJIECTBOM JJI1 HAXOXJCHUS COOTHOIICHUNH MEXKAY TPUTOHOMETPUYECKUMU
BEJIMYMHAMH (C OMOPOM Ha CIIPaBOYHYIO MH(OPMAIIHIO).

Hcrnonb30BaTh TEOPEMBbI CHHYCOB W KOCHHYCOB ISl HAXOXKJICHUS PA3TUIHBIX
DJIEMEHTOB TPEYrOJIbHUKA («pEelIeHne TPEYroJbHUKOB»), NPHUMEHSITh UX TMpHU
PEIICHNN IPOCTEUININX TE€OMETPUYECKHX 3a71ad.

Brnanets moHATHSAME NTpeoOpa3oBaHusl MOAO0MS, COOTBETCTBEHHBIX JIEMEHTOB
nonoOHbIx ¢uryp. Ilomp3oBaThcs CBOMCTBAMU TOMOOWSI TPOU3BOJBHBIX (QUTYD,



YMETb BBIUUCIATH JUIMHBI U HAXOAWTh YIJIbl y MOJOOHBIX GUryp (IO aJropuTmy
yueOHbIX aeicTBuil). IlpuMeHsTh cBoOMCTBa MOMOOMS B MPAKTHUYECKUX 3ajaydax.
YMeTh NpUBOAUTE IPUMEPHI MOAOOHBIX (PUTYP B OKPYKAIOIIEM MUPE.

[Tonp30BaThcst TEOpeMaMu (IO BU3YaJIIbHOM OIOpPE) O MPOU3BEICHUN OTPE3KOB
XOpA, O MPOU3BENCHUH OTPE3KOB CEKYIINX, O KBaJApaTe KacaTeIbHOM.

[Tonb30BaThCsl BEKTOpaMH, MOHUMATh HX T€OMETPUYECKUH U (PU3MUYECKHI
CMBICJ, TPUMEHATH HX B PEUICHHMH TEOMETPUYECKUX U (PU3MUEecCKHX 3ajaad.
[IpUMEHATH CKAIPHOE MPOU3BENCHUE BEKTOPOB ISl HAXO0XKICHHUS UTUH U YIJIOB.

[Tosb30BaTHCS METOAOM KOOPAMHAT HA MJIOCKOCTH, IPUMEHSThH €0 B PEIICHUU
F€OMETPUYECKUX U MPAKTUYECKUX 3a1ad.

Brnagets NMOHATUSAMH NPaBWJIBHOIO MHOTOYIOJIBHUKA, JJIMHBI OKPYKHOCTH,
JUIMHBI JYTH OKPYKHOCTH M PaJMaHHONM MEpbI yIria, YMEThb BBIYMCISTH IUIOUIA/b
Kpyra M €ero 4acrei (c omopodl Ha chpaBoyHyr uH(popmanuio). I[lpumeHsats
IIOJIyYEHHbBIE YMEHUS B IPAKTUUYECKUX 3aadax.

Haxoaute ocu (Wau LEHTPBI) CUMMETpPUHM (QUIYp, HPUMEHATH JBUKEHUS
IJIOCKOCTH B MPOCTENIINX CIIyYasiX.

[IpuMeHATh NOJIyYEHHbIE 3HAHUS HA NPAKTUKE — CTPOUTh MaTeMaTHYECKUE
MOJIENN IS 33]]a4 PEANbHOM KU3HHU U IPOBOJUTH COOTBETCTBYIOIIHME BBIYMCIICHHUS C
OPUMEHEHUEM TOJ00MsI UM TPUTOHOMETPUYECKUX (PYHKIMI (MOJB3YSCh, TIE
HEO0OX0IUMO, KaTbKYJISTOPOM).

OEJIEPAJIBHAS PABOYASA ITPOTPAMMAYYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» 7-9 KJIACCbI

Henu n3yyenust yaedOHOro Kypca

B coBpeMeHHOM IH(PPOBOM MHPE BEPOSATHOCTh M CTATUCTUKA MPHOOPETAIOT
BCE OOJBITYIO0 3HAYUMOCTh, KaK C TOYKU 3PEHUS MPAKTHUECKUX MPUIOKEHUN, TaK U
uX poin B oOpasoBaHuu. Kaxplii 4YeNOBEK MOCTOSHHO NMPUHUMAET pEIICHUS Ha
OCHOBE MMEIOIINXCS Y HETO JaHHBIX. A s 000CHOBAaHHOTO NMPHUHSATHS PEIICHUS B
YCIIOBUSAX HEIOCTATKa MM U30bITKAa MHPOPMAIMA HEOOXOUMO B TOM YHCIIC XOPOIIIO
chopMHUPOBAHHOE BEPOSITHOCTHOE U CTATUCTHYECKOE MbINUIeHUE. IMEHHO MO3TOMY
OCTPO BCTaJla HEOOXOAMMOCTh C(POPMUPOBATH y OOYYAIOIIUXCS, B TOM YHCIE
oOyuvatomuxca ¢ 3IIP, ¢yHKUMOHAIBHYIO I'PaMOTHOCTh, BKIIIOYAIOIIYI0O B ce0si B
KaueCcTBE HEOTHEMJIEMOW COCTABISIIONICH YMEHUE BOCIPUHUMATH M KPUTUUYECKU
aHANM3UPOBaTh MHGOPMALIMIO, TIPEACTABICHHYI0 B Pa3jiM4HbIX (opmax, MOHUMATh
BEPOSITHOCTHBIN ~ XapaKTep MHOTHX pEabHBIX IPOIECCOB M 3aBUCHUMOCTEH,
MPOU3BOUTH TMPOCTEHUININE BEPOSTHOCTHBIE PACUYETHl. 3HAKOMCTBO C OCHOBHBIMH
npUHIIMIaMu cOopa, aHaau3a U MPEJICTABIICHUS JaHHBIX U3 PA3IMYHBIX cep KU3HU
o0IIIecTBa ¥ rocyAapcTBa MpUOOIaeT 00yJaromuxcs K 00IeCTBEHHBIM HHTEPECaM.

B crpykType mporpammbl y4eOHOTO Kypca «BeposSTHOCTh M CTaTHCTHKA»
OCHOBHOM IIIKOJIbI BBIJICTICHBI CIEAYIONIUE COACPKATEIbHO-METOUYECKUE JINHUMU:
«IlpencraBieHre JaHHBIX M ONHUCATENbHAsh CTAaTUCTUKAY;, «BeposTHOCTHY;
«OneMeHThl KOMOMHATOPUKWNY; «BBeaeHne B Teoputo rpadoBy.

Conepxanue muann «[IpencraBnenrne JaHHBIX W ONMUCATEIbHAS CTATHCTHKA



CIIY>KHT OCHOBOM /17151 (HOPMHUPOBAHMS HABBIKOB paOOTHI ¢ MH(GOPMAIIUEH: OT YTEHUS U
UHTEpIpeTalud HHQOpMALMU, MPEACTAaBICHHOW B TalnuIlaXx, Ha auarpaMmax H
rpagukax 10 cOopa, NPEACTABICHHS M aHajdu3a [JAaHHBIX C MCIOJb30BaHUEM
CTaTUCTUYECKUX XapaKTEPUCTUK CPEJIHUX M paccenBaHus. Paboras ¢ JaHHBIMH,
obyuatouiecst ¢ 3[1P ydarcss cuMThIBaTH U MHTEPIPETUPOBATH JaHHBIC, BbIIBUTaTh,
apryMEHTHUPOBAaTh W KPUTUKOBaTh NPOCTEUIIME THUIOTE3bl, Pa3MbIIUIATh HaJl
¢dakTopaMu, BbBI3BIBAIOIIMMU HM3MEHUYMBOCTh, W OLIGHWBAaTh MX BIMSHHE Ha
paccMaTpuBaeMble BEJIMUNHBI U IPOLECCHI.

NHTYyUTUBHOE TPENCTABICHUE O CIY4aHOM W3MEHYMBOCTH, HCCIEIOBAHUE
3aKOHOMEPHOCTEN M TEHJICHIIMM CTAHOBUTCS MOTUBHPYIOIIEW OCHOBOM JUISI U3YUYEHUS
Teopuu BeposiTHOCTEH. bonbinoe 3Hauenue ais odyuaromuxcs ¢ 3I1P 3aech umeror
NPaKTUYECKUE 3aJIlaHUs, B YaCTHOCTU OMbITHI C KJIACCUYECKHUMH BEPOSTHOCTHBIMU
MOJEIISIMU.

[TonsaTre BEpOSITHOCTHM BBOAMUTCA Kak Mepa NpaBIONOJAO0US CIIy4ailHOTO
coobiTus. IIpu u3yuenun kypca obyqaromuecs ¢ 3[IP 3HakomsTCS ¢ mpocTermmuMu
METOAAaMU  BBIYMCIIEHUS  BEpPOSATHOCTEM B  CIy4alHbIX OKCIEPUMEHTax C
PaBHOBO3MOXXHBIMH ~ 3JIEMEHTAPHBIMM  MCXOJIaMH, BEPOSTHOCTHBIMH 3aKOHAMM,
NO3BOJIIIOIIMMYU CTaBUTh W pelaTh OoJjiee CIOXKHBbIE 3agaud. B Kypc BXomsT
HayaJIbHbIE MPEJCTABICHUS O CIYy4YallHbIX BEJIMYMHAX M UX  YHCIOBBIX
XapaKTepUCTHUKAX.

Takxe B paMKax 3TOro Kypca OCYLIECTBIISIETCSI 3HAKOMCTBO OOY4YarOIIUXCs C
3[IP ¢ MHOXeCTBAaMH U OCHOBHBIMH  OINEpalUsIMH  HaJl MHOXECTBAMH,
paccMaTpuBarOTCs NOPUMEPHl NPUMEHEHHMS JUIS  DPEIIEHUs 3a4a4, a TakkKe
UCIOJIb30BaHUs B IPYTrUX MaTeMaTHUYECKUX Kypcax U y4eOHBIX MpeaMeTax.

MecTo yueOHOro Kypca B yaeOHOM IIaHe

B 7-9 kmaccax m3ydaeTcs Kypc «BeposSTHOCTP WM CTaTHCTHKa», B KOTOPBIH
BXOmAT pasaensl: «lIpencrtaBmeHre MaHHBIX W ONMUCATEIbHAs CTATUCTHKAY;
«BeposaTHOCTBY; «DIIeMEeHThI KOMOMHATOPUKNY; « BBeneHre B Teoputo rpadony.

Ha u3ydeHune naHHOTO Kypca OTBOAMT | y4eOHBIM Yac B HEJECIIO B TCUCHHC
KaXxJ10ro roga o0ydenusi, Bcero 102 ydyeOHBIX Haca.

COHEPXAHUE YUEBHOI'O KYPCA «BEPOSATHOCTb U CTATUCTUKA (ITO
I'OJAM OBYYEHUA)

7 KIIACC

[IpencraBneHue NaHHBIX B BUE TaOmuI, Auarpamm, rpadukos. 3anoiaHEHUE
Ta0JINII, YTEHUE U TTOCTPOCHUE JUarpaMm (CTOIOUKOBBIX (CTOIOYATHIX)  KPYTOBBIX).
Urenne rpadukoB peaibHbIX MpolieccoB. M3Bneuenrne nupopmanuu u3 quarpamMm u
Ta0JIMII, UCTIOJIb30BAHUE U UHTEPIIPETAIIUS TAHHBIX.

OnwucarenbHas CTaTUCTHKA: CpefHee apu(MeTHYecKoe, MeIuaHa, pa3Max,
HauOOJNbIIICE W HAWMMEHbIIEe 3HAUYCHUS HAOOpa YHCIOBBIX JaHHBIX. [Ipumepsl
CJIy4aHOM MU3MEHYMBOCTH.

*Cny4ailHBI SKCTIEPUMEHT (OTBIT) W CiiydaiiHOe coObITHE. BeposTHOCTh H



yacTtoTa. Pojib MaloBEpOSITHBIX U MPAKTUYECKH JOCTOBEPHBIX COOBITHI B IPUPOJIE U
B 00mmecTBe. MoHETa U UTpanbHas KOCTh B TEOPHH BEPOSATHOCTEH ™4,

*Tpad, BepmmHa, pedbpo. Crenenp BepmuHbl. Yucio pédep u cymmapHas
creneHb BepmuH. [IpencraBienue o cBsizHocTu rpada. Llemu m nukmel. [lytu B
rpadax. O6xox rpada (ditnepos myTh). [Ipencrapienne 06 OpueHTUPOBAHHOM Tpade.
Pemenue 3aau ¢ momoribio rpados™.

8 KUIIACC

[IpencraBnenre JaHHBIX B BUJIE TAaOIHII, TUarpaMm, rpaHKoB.

MHOX€ECTBO, 3JEMEHT MHOXECTBa, MOAMHOXecTBO. Omnepanuu Haj
MHOXKECTBaMH: 00bEeIMHEHHE, TIepeceueHue, aonoiHenre. CBolcTBa onepauuidi Haja
MHOECTBAMMU: IIEPEMECTUTENIBHOE, COYETATENILHOE, pacIpeneauTeNbHOE,
BKJItoueHUs. Mcrnosb3oBaHue TrpaduyecKkoro MpeACTaBICHUS MHOXKECTB IS
ONMCAHUs PEAbHBIX IIPOLIECCOB U SIBJIICHUH, IPU PELICHNUHN 3aa4.

*13mepenue paccemBaHus AaHHBIX. JlUcnepcus U CTaHIAPTHOE OTKIOHEHHE
4YHCII0BBIX HA0OPOB. /lnarpamma pacceuBaHus™.

OnemeHTapHble  COObITHSI  ciaydaiiHoro onblta. CoydaiiHble  COOBITHS.
BepositHocT coObITUI. ONBITE ¢ PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMHU COOBITUSIMH.
Cayyaiiabiit BbIOOp. CBA3b MEXAY MaJOBEPOSTHBIMU U MPAKTUYECKU JIOCTOBEPHBIMU
COOBITUSIMU B IPUPO/IE, OOIIECTBE U HAYKE.

*JlepeBo. CBoiiCTBa J€pEBbEB: E€IMHCTBEHHOCTh IyTH, CYIIECTBOBAHUE
BUCAYEH BEpIIMHBI, CBA3b MEXIYy YHCIOM BEpIIMH W uHcioM pEdep. Ilpasumio
yMHOeHHMs. Pelienue 3a7a4 ¢ moMoupto rpados.

[IpotuBomnonoxueie  coObiTus. [uarpamma Oiinepa. OObeauHEHHE U
nepeceueHrne  coObiTui.  HecoBmectHble  coObiTus.  Popmyna  CIOKEHHUS
BEPOATHOCTEU. YCIOBHAsA BEpPOATHOCThb. lIpaBmiio ymHoxeHus. HeszaBucumele
coobiTus. IlpencraBneHue skcnepuMeHTa B BUAE JAepeBa. PemieHue 3agad Ha
HaxO0XXJIECHUE BEPOSTHOCTEM C IIOMOLIBIO JIepEBa CIIY4YalHOIO JKCIIEPUMEHTA,
auarpamm Ditiiepa™.

9 KIIACC

[IpencraBnenve  JaHHBIX B BUJE Tabnui, JaudarpamM, rpaduKoB,
UHTEpHpeTalurs JaHHbIX. UTeHre W mocTpoeHue Tabiaul, auarpaMm, rpaukoB IO
peabHBIM JAHHBIM.

[lepectanoBku u (aktopuan. CouyeTaHust ¥ YUCIO coueTaHui. *TpeyroabHUK
[Tackans™. Pemenue 3a1a4 ¢ UCIOJIb30BaHHEM KOMOUHATOPUKH.

*T'eomeTpruueckast BeposTHOCTb. CiydallHbI BBIOOp TOYKHM M3 (QUIYpbl Ha
IUIOCKOCTH, U3 OTPE3KA U U3 IyTH OKPY>KHOCTH™.

HcnbeiTanue. Ycnex u Heynada. Cepust HCOBITaHUM 10 iepBoro ycnexa. Cepust
ucnbeiTanuii bepuymm. BeposiTHocTH cOOBITHI B cepun ucnibITaHUui bepHyu.

CrnydaifHasi BelIMYMHA M paclpeelieHHe BeposiTHOCTEH. MaremaTudeckoe

4 3nech u manee * * 0003HAYEHBI TEMbI, U3y4€HHE KOTOPHIX MPOBOAUTCS B 03HAKOMUTEILHOM Mu1aHe. Ilegaror
CaMOCTOSITEIIHLHO OTpe/IessieT 00beM U3ydaeMOro MaTepHaa.



oXuzaHue U gucnepcus. [Ipumepbl  MareMaTU4YeCcKOro  OXUIAHUS — Kak
TEOPETUYECKOTO CPEJHEr0 3HAYEHUs BEIWYMHBL. MaTeMaThdecKoe OXUIAHUE |
JTUCIIEPCHS CIIy4allHOM BEJIMYMHBI «YHCIIO YCIIEXOB B CEPUU UCIIBITAHUN bepHyum.

[TonsiTe o 3akoHe OONBIIUX YHced. M3MepeHne BEPOSATHOCTEH C IMOMOIIBIO
4acToT. Ponb 1 3HaueHune 3akoHa OOJIBLIINX YUCEN B IPUPOE U OOLIECTBE.

IUIAHWPYEMBIE IIPEJIMETHBIE PE3YJIbTATBI OCBOEHUA
®EJIEPAJIbHOI PABOYEN ITPOI'PAMMBI KYPCA «BEPOSITHOCTbD U
CTATUCTUKA» (ITO TOJAM OBYYEHUA)

[IpenmeTHbIE pe3ysIbTaThl OCBOEHHUS Kypca «BeposTHOCTh U CTaTUCTUKA» B 7—
9 Knaccax XapakTepU3yIOTCs CIEAYIOIMMU YMEHUSIMMU.

7 KIIACC

Uurate wuHpOpMamuio, MpeACTaBISHHYIO B TaOJMIaX, HAa JIUarpaMMax;
NpeACTaBIsATh JIaHHBIE B BUJE TaOJMUIl, CTPOUTH JUarpaMMbl (CTOJIOMKOBBIC
(cTonbyaThie) U KPYroBbie) MO MacCHUBaM 3HAYEHUH (C UCTIOIB30BAHUEM 3PUTEIIBHOM
HaTJISTHOCTH W/WUJIN BepOabHON OTIOpHI).

OnuceiBaTh U UHTEPOPETUPOBATH  PEAbHBIE  YUCIOBBIE  JIAHHBIE,
npejCTaBJIEHHbIC B Ta0IUIAX, HA AUarpamMMmax, rpadukax.

OpueHTHPOBAThCA B TOHATHUAX W ONEPUPOBATh MMH Ha 0a30BOM YpOBHE:
cpeaHee apudMeTHIEeCKOe, MeIaHa, HanOoJIbIIlee U HAaUMEHbBIIIEe 3HAYCHUS, pa3Max.

NMeTh mipeacTaBiieHHE O CIy4ailHOM M3MEHUMBOCTH Ha NIpUMEpax IIeH,
(GU3NYECKNX BEJIWYHMH, AHTPOIIOMETPHUYECKUX JIaHHBIX; MUMETh MPEJCTABICHUE O
CTaTUCTUYECKON YCTOMYMBOCTH.

8 KUIIACC

W3BnekaTth M mpeoOpa3oBbIBaTh HH(OPMALUIO, MPEICTABICHHYIO B BUJE
TaOIUI, AMAarpaMm, rpauKoB; MPEACTABIATh JaHHbIE B BUAEC TAONMUI], AHATPAMM,
rpaduKos.

OnuchIBaTh MOCIIE COBMECTHOTO aHAJIN3a JAHHBIE C IOMOIIBI0 CTATUCTUYECKHUX
noKasarejiei: CpeJHUX 3HAYEHUHW W Mep pacceuBaHMs (pa3max, IUCIEepcus u
CTaHJAPTHOE OTKIIOHEHHE).

HaxoauTh 4acTOTHI YMCIOBBIX 3HAYEHHUI U YaCTOThI COOBITHIA, B TOM YHUCJIE IO
pe3yiabTaTaM M3MEpeHU W HaOmoJeHuN (C  HUCMHOJb30BAHUEM 3pUTEIBLHOU
HATJSITHOCTH W/HITH BepOaIbHON OTMOPHI).

HaxomuTh BEpOSTHOCTH CIydalHBIX COOBITHH B ONBITaX, 3Hasi BEPOSTHOCTH
AJIIEMEHTAPHBIX COOBITHI, B TOM 4YHCJI€ B OINbITaX C PaBHOBO3MOXXHBIMU
AJIEMEHTAPHBIMH COOBITUSIMHU (C MCTHOJIB30BaHUEM 3PUTEIBbHON HATSAHOCTH H/WIN
BepOaIbHOM OTIOPHI).

Nmers mnpencrtaBieHue o0 Tpa@UUEecKuX MOJENSAX: JEPEeBO  CIIy4ailHOTro
DKCIEPUMEHTA, AUArpaMMbl DUJIEPa, YACIOBAS IPsMas.

OnepupoBaTh MOHATHSIMH Ha 0a30BOM YPOBHE: MHOXKECTBO, IOJIMHOYXECTBO;
BBITIOJIHATD OTNEpallMy HaJl MHOXXECTBAMU: 00bEAMHEHHUE, TIEPECEUCHUE, IOTIOJHEHUE;



NEPEUYNCIATh  3JIEMEHTBl  MHOXECTB; IPUMEHATH CBOMCTBA MHOXECTB (C
UCIIOJIb30BAaHUEM BU3YaJIbHOM OIMOPHI).

HNmeTs npeacTtaBieHue O rpauyuecKoM MpPEICTAaBIEHUE MHOXECTB U CBS3EH
MEXAY HUMH JUISl OIIMCAHUS MTPOLIECCOB U SIBJICHUM, B TOM YHCJIIE ITPU PELICHUH 3a1a4
U3 JPYTUX Y4eOHBIX IPEIMETOB U KYPCOB.

9 KIIACC

W3BrekaTh U MpeoOpa3oBbIBATh MH(DOPMAIUIO, PEICTABICHHYIO B PA3JIMYHbIX
UCTOYHHMKAX B BHJAE TaONHUL, AMAarpamm, rpa(uKoB; MPEACTABIATh JaHHbIE B BHJIE
Ta0IMII, IUarpaMm, rpaduKoB.

Pewate mnpocreiiime 3aaud OpraHM30BAHHBIM IEPEOOPOM BApUAHTOB, a
TaK)K€ C UCIIOJIb30BAHNEM KOMOMHATOPHBIX IPABUII U METOJIOB.

HNmets mpencTaBieHHe 00 OMMCATEIbHBIX XapaKTEPUCTHKAX JJIsi MacCHUBOB
YHCJIOBBIX JAHHBIX, B TOM YUCJIE CPEJIHUE 3HAUYCHUSI U MEPbI paCCEUBAHUSI.

HaxoauTe 4acTOThl 3HaYEHUH M YaCTOTHI COOBITHS, B TOM YHUCJE MOJbB3YSCh
pe3ynbTaTamMy MPOBEAEHHBIX U3MEPEHUI U HAOIOACHUH (C OMOpOi Ha CIPAaBOYHYIO
uHpopMmaiuio).

HaxoauTe BEpOATHOCTH CIy4YalHbIX COOBITUM B M3YYEHHBIX OIbITaX, B TOM
Yyclie B OIBITAX C PABHOBO3MOXKHBIMHM 3JIEMEHTAPHBIMU COOBITUSAMH, B CEPUIX
UCIIBITAHU J10 IEPBOTO yCIEXa, B CEPUAX UCIBITAHUN bepHyIun.

HNMeTrp npencraBieHWE O CIOy4YalHOM BEIWYMHE M O paclpeleiIeHUU
BEPOATHOCTEMU.

HNmeTh mnpenacTtaBieHue O 3aKoHE OOJbIIMX YHCEN KaK O MPOSIBICHUU
3aKOHOMEPHOCTH B CIy4YalHON M3MEHYMBOCTH U O POJIM 3aKOHA OOJBIIMX YHUCEN B
IpUPOJE U OOILECTBE.



TEMATHUYECKOE INTAHNPOBAHUE

TemaTudeckoe IUTAHUPOBAHUE M KOJMYECTBE YacCOB, OTBOJUMBIX Ha OCBOEHHE KaXKJIOW TEeMbl Yy4eOHOro mpeaMera
«Marematukay» (denepaabHON aIanTUPOBAHHON OCHOBHOM 00pa3oBaTelbHONW MpPOrpaMMbl OCHOBHOT'O OOIIEro oOpa3oBaHUs
oOy4Jarommxcs ¢ 3aepKKON MCUXUYECKOTO Pa3BUTHs, B LIEJIOM COBHAJAIOT C COOTBETCTBYIOUIMM paziesioM ¢eaepalbHOn
paboueit mporpaMmMbl ydeOHOTro mpeamera «MaremaTuka» oOpa3oBaTeIbHON MPOTPAMMBI OCHOBHOTO OOIEr0 00pa3oBaHUS.
[Tpu s3ToM Opranuszaius BOpaBe cama BHOCUTh U3MEHEHHS B COJAEpKAHUE W paclpelielieHre Y4eOHOro MaTepualia rno rojam
oOy4eHMs, B TMOCJIEAOBATEIbHOCTh M3YyYEHHUS TEM U KOJUYECTBO YAaCOB HA OCBOEHUE KaXIOH TEMbI, OINpeJeTIeHHUe
OpraHu3aoHHbIX (opM oOyueHus U T.1. OOOCHOBAHHOCTh IaHHBIX U3MEHEHUH OIpeaeNsieTcsl BRBIOpaHHBIM 00pa30BaTeIbHON
opranuzanueit YMK, nnnuBuayanbHbIMU ICUXO(PU3NIECKUMUA OCOOCHHOCTAMH KOHKpETHBIX oOydaromuxcs ¢ 3[1P, ctenensro
YCBOCHHOCTM HMMHU YYEOHBIX TEM, PEKOMEHJALMSIMH [0 OTOOpY M ajanTtaluudd y4yeOHOro marepuana IO MaTeMaTHKe,
npeacTaBieHHbIMU B [[0SICHUTENBHOM 3aITUCKE.

5 kimace (e menee 170 u)

HasBanmune
pa3neJa (TemMbl)
OcHoBHOe coaep:kaHue OcHoBHBIE BU/bI 1eATEJIbHOCTH 00y4ar0IMXCcst
Kypca (4uciao
4acoB)

HatypanbHbie Hecatnynas cucrema cyucieHus. Pan HarypanbHbIX uucel. UuTaTh, 3anMcbiBaTh, CPABHUBATH HATypaJbHBIC YHCIIA;
yuciaa. Jleiicrusi ¢ |Hatypanenbiii psin. Uumcno 0. HarypanpHbele uMcna Ha|y4yacTBOBAaTh B OOCY:KI€HHMH CHOCOOOB YIOPSJOYMBAHUS
HATYPAJbHbIMH KOOp-IMHAaTHON MIPSIMOM. CpaBHenue, OKPYIJIEHUE YU CEIL.
YK CIAMUA HATYpPaJbHbIX YHUCEIL. N300paxkaTh KOOPAMHATHYIO IPsAMYK, OTMe4YaTb YHCIIA
(43 1) ApudMeTuueckue eicTBAS ¢ HATypalbHbIMH  unciamy. [[OUKaMH Ha KOOPJIMHATHON NPSIMOM, HAXOAUTH KOOPJAMHATHI

CBOWCTBA HyJIsi NpU CIOKEHHMM M -YMHOXKEHHH, CBoicrpa | O1KH:

eIMHMIBl  NPH  YMHOKEHWH.  IlepeMeCTHTENbHOE W HccaenoBath cBoiicTBa HaTypaiabHOro psaa, uncesn 0 u 1 npu

coYyeTaTeIbHOE  CBOMCTBA  CIOXKEHHMS M yMHOXeHus, [CTOKCHUM 1 yMHOXKCHHUH.
*DaCTIPEIEUTENHHOE CBOHCTRO yMHOKEHHS™ % Mcno.1530BaTh MPABUIO OKDYIJICHHS HATYPATBHEIX YHCEN NPH
HEOOXOJMMOCTH C ONOPOH Ha arOPUTM TIPABHIIA.




*Jlenurenn U KpaTHBIE®* UHWCNa, pA3JIOKEHHWE 4YHUCIAa Ha
MHOXUTeNM. Jlenenne ¢ ocratkoM. [IpocTbie W cocTaBHBIC
yucna. *IIpusnaku nenmumoctu Ha 2, 5, 10, 3, 9*.

CreneHb ¢ HaTypaJIbHBIM TTOKa3aTeleM.

YuciioBble BBIpAKEHNUS; MOPALOK ACUCTBUM.

Pemenre TeKCTOBBIX 3a/1a4 Ha Bce apuPMeTHIECKUE EHCTBUS,
HAa JIBIDKEHUE U TIOKYIIKH.

BoinosHAT, apudpMernyeckue aeicTBUS C HATypaIbHBIMU
YUCIaMH, BBIYHCJISATH 3HAYEHUS YHUCIOBBIX BBIPAKEHHUU CO
cKOOKaMu 1 6e3 CKOOOK.

3anuchIBaTh [IPOU3BEACHNUE B BUJIE CTEIICHU, YHTATh CTEIICHHU,
HCIO0JIb30BATh TEPMHHOJIOTHIO (OCHOBaHHUE, I10Ka3aTenb),
BBIYMCJIATh 3HAYEHUsl CTENEHEH Ipu HEOOXOIUMOCTH C
BU3yaJIbHON OIOPOIA.

BbINOJIHAT, NPUKHAKY M OLEHKY 3HAYEHUM YHCIOBBIX
BHIDKCHUH, MpeaiaraTb U NPUMEHSITh NMPUEMBI MPOBEPKH
BBIYMCIICHUI.

lcnonp30BaTh IIPU  BBIYMCIICHUSAX IlepeMecTUTeIbHOe U
coyeTaTe/JibHOE  CBOWCTBAa  CJOXKEHHS W  YMHOXKEHUs,
*pacnpenenTeIbHOE CBOICTBO YMHOMKeHUsT™; POpMYIHpOBATH
M IPUMEHATh  IIpaBWIa  NpPeoOpPa3oBaHMsl  YHUCJIOBBIX
BBIPA’KEHUI HA OCHOBE CBOMCTB apH(PMETHYECKHX JeHCTBUI
NP He0OXOAUMOCTH C HANIPABJISIIONIEH MOMOIIbIO.
@opmyanpoBaTh oOmpeneieHUsl JEIUTENss U KpaTHoro (c
OMOPOI HAa AITOPUTM MPaBUIIA), HA3BIBATH JEIUTEIN U KPaTHBIE
4lC/a;  PacmO3HABATBIIPOCTBIE M COCTAaBHBIE  4YMCIIA;
(opMyIMpoBaTH U MPUMEHSATHLIPU3HAKH JIEIUMOCTH Ha 2, 3,
5, 9, 10, (c omopoii Ha adropuT™M IpaBUJa); MPUMEHSITH
QJITOPUTM  PA3JIOKEHUS] 4YHUCIa HA [POCThIE MHOMKUTEINH;
HAXOJAMTHh OCTATKU OT JICJICHUS U HENOJIHOE YaCTHOE.
Pacno3HaBaTh UCTUHHBIE U JIOXKHBIE BBICKa3bIBaHUS O
HAaTypaJbHbIX YUCIIaX, IPUBOAMTH MPUMePbl U KOHTPIIPUMEDSL,
CTPOUTH BBICKA3bIBAHUS U OTPUIIAHUS BBICKa3bIBAaHUU O
CBOMCTBAaxX HATYpaJbHBIX YHUCEN C OMOPON Ha oOpaszell.

PemiaTth TEKCTOBBIC 3aJa4ll  apUPMETHUUYECKUM CIIOCOOOM,
HCIO0JIb30BATh 3aBHCHMOCTH MEXAYy BEIMYMHAMU (CKOPOCTH,
BpEMsI, pacCTOSTHHE; I[eHa, KOJIMYECTBO, CTOMMOCTh W Jp.) MpH
HEOOXOAMMOCTH C HCIIOJIb30BAHUEM CIIPAaBOYHOM HH(OpManuu:
AHAJM3UPOBATH TEKCT 337a4l, mepedopMyJTHPOBATH YCIOBUE,
U3BJIEKATH HEOOXOAUMBbIE JJAHHBIE, yCTAHABJIUBATH
3aBUCHMOCTH MEXKIy BEIMYMHAMH TP HEOOXOAMMOCTH C




HaIlPaBJIAIOIIEH TOMOIIBIO.

MoaeaupoBaTh XOJ pPEIIEHHs 3aJaud C IOMOIIBI0 PHCYHKA,
CXEMBbI, TAOJIUIIBL.

[IpuBoAuTHL, pa3dupaTh pa3IUYHbIE pEIIEHUs, 3alUCH
pEelIeHNi  TEeKCTOBBIX  3amad  (MpU  HEOOXOJUMOCTH  C
HaMpaBJISIONIEii TOMOILBIO).

C noMompbI0 meaarora OUEHHBATH IOIYYECHHBIH pE3yibTar,
OCYHIIECTBJISITb  CaMOKOHTpPOJIb,  MpOBEpsisl ~ OTBET  Ha
COOTBETCTBHUE YCIOBHIO, HAXOUTD OILINOKH.

*Pemars 3agaum ¢ nMoMolIbI0 Nepedopa BceX BO3MOKHBIX
BapUAHTOB™.

3HAKOMHUTBCH ¢ MCTOPHEH Pa3BUTHUS apU(PMETUKY.

Harassgnasa
reomerpus. JIunumn

Ha IMJIOCKOCTH
(12 u)

Touxka, npsimMas, OTpe30K, Jyd. Jlomanas. M3mepeHue IMHBI
OTpe3Ka, METPUYECKHE E€IUHULBI HU3MEPEHUS  JJIMHBI.
OKpY»XHOCTb U KpYT.

[TpakTrueckas pabota «IlocTpoenue y3opa u3 OKpyK HOCTEI».

VYron. Ilpsmoil, ocTpelif, TYNOH W pa3BEPHYTHIA YIJIbI.
N3mepenue yrios.

ITpakTrueckas padora «Iloctpoenue yriosy.

Pacno3HaBath Ha  4YepTEkKAX, PUCYHKAX, ONHCHIBATH,
WCIIOIb3Ysl TEPMHUHOJOTHIOM  H300paxaTh C  IIOMOILUBIO
YePTEXKHBIX ~ MHCTPYMEHTOB  (IpM  HEOOXOJMMOCTH IO
BU3YyaJlbHOM OIOpE): TOYKY, HPSAMYIO, OTpPE30K, JIyd, YrOJ,
JIOMaHy0, OKPYKHOCTb.

Pacno3HaBaTth, NMPHBOAUTH NPHMeEPbI OOBEKTOB PpEABLHOIO
MHUpa, UMEIOMUX (opMy H3YdeHHBIX (UTYpP, ONEHHBATh HUX
JIMHEWHBIE Pa3MEPBI.

Hcnonb30BaTh JIMHEHKY M TPAHCIIOPTUDP KaK MHCTPYMEHTBI IS
[IOCTPOCHHUS u U3MEPEHUSL: U3MepATH JUIUHY
OTPE3Ka,BEIMUNHYYTJIA;CTPOUTHOTPE30K3aJaHHOUUIMHBI,  YTOJI,
3a7]aHHOM BEJIMYMHBL, OTKJIAAbIBATH LIUPKYJIEM PaBHBIC OTPE3KH,
CTPOMTH OKPYKHOCTB 3aJaHHOI0 PaJuyca.

MN300paxkath KoH(Urypaluu TreOMETPpUYECKUX GQUryp us
OTPE3KOB, OKPYXKHOCTEW, HMX 4YacTell Ha HEIMHOBAHHOW U
K1eT4aToil Oymare; mpeasiaraTh, OMHCHIBATH W 00CYKIATh
CIoOCco0bI, AJrOPUTMbI TOCTPOCHMUS II0CIE COBMECTHOI'O
aHaIn3a.

Pacno3naBath U m300pakaTh Ha HEJIMHOBAHHOM M KJIETYATOH
Oymare mpsMOM, OCTpbI, TyHmoW, pa3BEPHYTHIA  YIJIbI;
CPAaBHHMBATh YIJIbI.




BbIYHCAATD JUIMHBI OTPE3KOB, JIOMAHBIX.

[lonnMaTh W  HCHOJB30BATH MPH  PpelIeHHMH  3a4a4
3aBUCHMOCTH MEX]y €IMHUIIAMH METPUYECKON CHCTEMBI MED;
3HAKOMHUTBCSI C HEMETPUYECKUMHU CUCTEMAMU MEpP; BBIPAKATH
[UIMHY B PA3JIMYHBIX €UHUIIAX U3MEPEHUS IPU HEOOXOAUMOCTH
C OMOPOI Ha CIIPaBOYHYIO MH(DOPMALIHIO.

HccaenoBath GUTypsl M KOHDUTYpAITUH, UCTIONB3YS ITUPPOBEIC

PECYpCHL

OO0LIKHOBEHHEIE
npoou
(48 1)

HpoOb. IlpaBuibHble M HempaBWIbHBIE JpoOu. OCHOBHOE
CBOMCTBO Apodu. CpaBHEHUE IpOoOEH.

CrnoxeHHe U BbIUUTaHHE OOBIKHOBEHHBIX JIpoOei. CMemanHas
IpoOb. YMHOXKEHHE | JIeJICHHE OOBIKHOBEHHBIX JIPOOCH;
B3aMMHO-00paTHBIEC TPOOH.

Pemenne TekcTOBBIX 3amad, comepkamux apoou. OCHOBHBIC
3aJa4u Ha APOOU.

[Tpumenenue OyKB 7S 3aMMCH MATEMATUYECKUX BBIPAKCHUN U
IIPEIOKECHUM.

MonenupoBats B Tpaduueckod, mnpeaMeTHoil Qopme, ¢
[MOMOIIIbI0 KOMIIBIOTE€pA IOHSTHSI M CBOMCTBA, CBS3aHHBIE C
OOBIKHOBEHHOU JPOOBIO.

YuTaTh M 3aNUCHIBATH, CPABHUBATH OOBIKHOBEHHBIE JPOOH,
nperiaraTb H 00CyKIaTh CMOCOOBI YIIOPSA0UNBaHUs ApoOeil.
MN3006pakaTh OOBIKHOBEHHBIE IPOOU TOYKaMU Ha KOOPAWHATHOM
[PSIMOM;  HMCHOJb30BaTh  KOOPAMHATHYKO  IPSAMYIO  JUIS
CpaBHEHUS JIpoOei.

®opmyIMpoBaTh, 3alUCHIBATH € MOMOILIbLI0 OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOM JApoOM C OIMOpOoil Ha MPaBUIIO;
HCIOJb30BaTh OCHOBHOE CBOWCTBO IpoOW JJsi *COKpalieHus
nmpoOeit ¥ mpuBEACHHS OpoOM K HOBOMY 3HAMEHATENI0 B
MPOCTEUIINX caydasx™.

[IpeacraBiasitb 10 OOpa3llyCMEIIaHHYIO JApoOb B BUE
HENpPAaBWJIBHOM W BBIIENSATH LEIYH0 YacTh 4WcCia U3
HENPaBUJIBHOM IpOOH.

BoinosnsaTs apudmernyeckne AeiicTBHS C OOBIKHOBEHHBIMU
MpoOsiMM B TPOCTBIX  CIy4yasiX; NPHUMEHATh CBOICTBA
apru(pMETHISCKUX ACUCTBUHN IS palliOHAIN3AIINN BHIYUCIICHHH.
BpInoIHAT, NPUKHMIKY W OLEHKY pPE3yIbTaTa BBIYUCIICHMII;
npeaiarath ¥ NPUMEHATH NPUEMBI IPOBEPKH BBIUHCICHUMN.
[IpoBoauTL HCCAETOBAaHUSI CBOMCTB apoOeil, omupasch Ha
YNMCJIOBBIE OKCIEPUMEHTHl (B TOM 4YHCIE€ C IIOMOILBIO
KOMITHIOTEPA).

Pacno3HaBaTh HCTHHHBIE U JIOXKHBIE BBICKa3bIBaHUS O JIPOOSX,




MPUBOAUTH IPUMepPbl ¥ KOHTPIIPUMEPEL.
Pemath NpoCTEHIINETEKCTOBBIE 3a/1a4H, COJEpKaIlue TPOOHbIE
aHHbIE, M 33]1a4d Ha *HaXOXKJAEHUE YacTH LEJIOro U IeJIoro Mo
€ro 4acT; BBIABJATH HX CXO/CTBA U Pa3Inyusa™.
MopaeaupoBaTh XOI PELICHHUS 3aJa4yd ¢ IOMOILBI PHUCYHKA,
CXEMBbI, TAOJIUIIBL.

[IpuBoauThL, pa3duparb, OLEHHMBATH pA3JIMYHBIC DPELICHUS,
3allUCH PELICHUH TEeKCTOBBIX 3aJad IpHU HEOOXOJUMOCTH C
HaIIPaBJAOLIEH [TOMOILBIO.

C noMowbI0 MeAarora OUEHUBATHb IIOJNIYYEHHBIM pE3yJbTar,
OCYLIECTBJIAAITh ~ CAMOKOHTDPO/Ib,  IIPOBEpsAs  OTBET  HA
COOTBETCTBUE YCIIOBHIO, HAXOAUThH OIINOKH.

3HAKOMHTBCS ¢ HCTOPHEH Pa3BUTUS apUDMETUKU.

Harasanan
reoMeTpus.
MHOTroyroJibHUKH
(10 4.)

MHoroyronsbHuk.  YeTbIpEXYroapHUK,  IPSIMOYTOJBHUK,
KBaJpar.

TpeyronbHUK.

[Inomane 1 nepuMerp NpsIMOYroJIbHUKA U MHOTI'OYTOJIbHUKOB,
COCTABJICHHBIX W3 IMPSIMOYTOJIBHUKOB, E€IMHHUIBI W3MEPEHHUS
momany. [lepumerp MHOrOyronbHUKA.

Pacno3snaBatb, WU300pa’kaTh C IOMOINBIO  YEPTEKHBIX
MHCTPYMEHTOB M OT pYyKH, MOJEIUpPOBaTh U3 Oymaru
MHOT'OYT'OJTbHUKH.

[IpuBoaMTHL NMpPHMePHI O0BEKTOB PEATHHOTO MHPA, MMEIOIINX
dbopMy  MHOrOYroJIbHUKa,  IpSAMOYrOJIbHUKA,  KBajpara,
TPEYTOJIbHUKA, OLeHUBATH UX JIMHEIHbIE pa3MepBbL.

BbIuHCasiT:  TEPUMETP TPEYTrONbHUKA, MNPSIMOYTOJIbHHKA,
MHOIOyrojbHMKA; IUIOIAAb NPSMOYTOJIbHUKA, KBajpara (Mpu
HEOOXOIMMOCTH C OIOPON Ha aJrOPUTM YU4EOHBIX ACHCTBUI).
N300paxaTh OCTpPOYTOJIBHBIE, MIPSIMOYT OJIbHBIE 51
TYIOYT OJIbHBIE TPEYT OJIbHUKH.

CTpouTh Ha KiIeT4aTroi Oymare KBaapaT U MPSIMOYTOJbHHK C
3aJJaHHBIMU JUTHHAMHU CTOPOH.

HccaenoBath CBOMCTBAa IIPAMOYIOJIBHUKA, KBajpara ITyTEM
HDKCIIEPUMEHTA, HAOJIOJCHUS, HM3MEpPEHHs, MOJEIMPOBAHUS;
CpaBHUBATh CBOICTBA KBaj[paTa U MPSIMOYT OJIbHUKA.
Pacno3HaBaTh MCTUHHBIE M JIOKHBIE BBICKAa3bIBaHUS O
MHOIOyrOJIbHUKAX, MPUBOAUTH NPUMeEPbl U KOHTPIIPUMEDPHI.
HceienoBaTh 3aBUCHMOCTD TUIOIMIAN KBapaTa OT JUIMHBI €ro
CTOPOHBI.




Hcnosib30BaTh CBOMCTBA KBAaJAPAaTHOW CETKU AJISI IIOCTPOCHMS
¢uryp;  pa3ouBaThb  IPAMOYIOJIBHUK  Ha  KBajpaTshl,
TPEYroJIbHUKH; COCTABJATHL (Urypbl U3 KBaAparoB W
[PSIMOYTOJIBHUKOB M HaXOAWUTh MX ILJIOLIA/lb, pa30MBaTh (PUIypsl
Ha PSIMOYTOJIBHUKH M KBaJpaThl U HAXOJUTh MX IJIOMAb (IIpH
HEOOXOIUMOCTH C HANPaBJISIOLIEH OMOILBIO).

BeipaxkaTh BEJIMYMHY IUIOMAAM B Pa3IMYHBIX €IUHUIAX
W3MEPEHUS] METPUYECKOM CUCTEMBI MEpP, MCHOJIb30BATh
3aBHCUMOCTH MEXJy METPUYECKMMM E€IMHHULIAMU H3MEPEHHUS
[UIOIIAM TP HEOOXOIUMOCTH C OINOpPOW Ha CIPABOYHYIO
nH(OopMaIuio.

3HAKOMHMTBCS C MpPUMepaMH MPUMEHEHHsl IUIOIAIUu H
repyuMeTpa B IMPAKTUUYECKUX CUTyauusax. PemaTh 3agaum U3
pealbHOM JKHU3HH, PU HEOOXOAUMOCTH C OIMOPOW Ha aJrOpPUTM
[paBuiia, 00CYKIATh Pa3jJIudHbIe CIIOCOOBI PELICHUS 3a1a4.

/lecaTHUHBIE
npoou
(38 u)

Hecsatuunas 3anuck Apodeit. CpaBHEHHUE IECATUIHBIX JPOOCH.

JeiictBus ¢ gecaTHIHBIMU ApoOsaMu. OKpyTiaeHUE TeCATUIHBIX
TPOOCiA.

Pemenne TeKCTOBBIX 3amad, comepkamux apoou. OCHOBHBIC
3a71a4M Ha ApOOH.

[IpeacTaBiasiTh JIECATHUYHYIO JpoOb B BHUAE OOBIKHOBEHHOH,
YUTATh M 3aNHCHIBATH, CPAaBHUBATH JIECATUYHBIE JpOOH,
npemiaratb M 00CYXKIaTh  CHOCOOBI  YIOPALOYMBAHUSA
IECSITHUHBIX APOOCH.

MN300pakaTh JeCATUYHbIE APOOM TOYKaMU Ha KOOPAMHATHOM
MPSMOM.

BbISIBASATH CXOACTBA W Pa3jd4Msl NPABWI apu(PMETHUECKHX
NEHCTBUI ¢ HATYPAIIBHBIMH YUCJIAMH U JACCATUYHBIMU JIPOOSIMHU,
[10CJIE COBMECTHOI'O aHAIN3A.

BoInoJHATL  apuPMETUYECKUE ACUCTBUS C JCCITHYHBIMH
Npo0sIMM; BBIMOJHATHL NPUKHIKY H OLEHKY pe3ylbrara
BBIYMCIICHHI.

[IpuMensith cBoOiicTBa apu(METUYECKHX JEUCTBUH Ui
parMoHAIN3aI[MN BHIYUCIICHH.

[IpuMeHSITH PABHJIO OKPYIJIEHHS JECSITHUYHBIX IpoOei, mpu
HEOOXOIUMOCTH C BU3YaJIbHOM OMOPOH.

[IpoBoANTHL WCCAEIOBAHUSL CBOMCTB JECATUYHBIX JIpoOeii,
ONMUPasiCh HA YHUCIOBbIE JKCHEPUMEHTHI (B TOM 4YHCIE C




MMOMOIIBIO KOMITBIOTEPA).

Pacno3HaBaTh UCTUHHBIE U JIOXKHBIE BBICKA3bIBaHUS O APOOSIX,
NPUBOINTH  NPUMEPbl U KOHTPOPUMEPHl,  CTPOUTH
BBICKA3bIBAHMS 1 OTPULIAHUS BbICKa3bIBaHUIA.

Pemath NpoCTEHIINETEKCTOBBIE 3a/1a4H, COJEpXKallue TPOOHbIE
TaHHbIe, U Ha *HaXOXJEHHE YacTH LEJIOro W ILEeJOoro Mo ero
JaCTH™; BBISIBJSATH UX CXO/CTBA U Pa3iu4usi.

MopeanpoBaTh XOJ PEIICHUs 3aJa4d C IIOMOIIBIO PHUCYHKa,
cxembl, TaOnuupl. Pa3doupats pasiuyHble pEIICHUs, 3alUCH
pELICHUI TEKCTOBBIX 3a]1a4.

OnepupoBaTh JpPOOHBIMH YHUCIAMH B PEAIbHBIX MXHU3HEHHBIX
CUTYyaLUsX.

C noMowbI0 NeAarora OUEHUBATHL IIOJNIYYECHHBIM pE3yJbTar,
OCYIIEeCTBJISAAITH ~ CAMOKOHTPOJb,  IPOBEpsii  OTBET  Ha
COOTBETCTBHUE YCIOBHIO, HAXOUTD OIINOKH.

3HAKOMHUTBLCH ¢ HCTOPHEN Pa3BUTHUS apU(PMETUKU

Harnsanas
reoMeTpHus.
Tena u purypst
B IPOCTPAHCTBE

(O )

*MHororpanHuku. M300pakeHre MHOrorpaHHukoB. Mopenu
IPOCTPAHCTBEHHBIX TEJI.

[IpsmoyronbHblil mapamnenenunen, kyo. Pa3Béprku kyba u
napajuieenuneaa.
O06bEM Ky0a, TPSAMOYTOJILHOTO Mapajuiesenuneaa™.

Pacno3HaBaTh Ha 4epTekKaX, PHCYHKaX, B OKPY:KaloleM
MHpe MPSMOYTOJIbHBIN Napasuienenurnes, Ky0, MHOTOIPaHHUKH,
OMUCHIBATH, HCHOJb3yS  TEPMHHOJIOTHI0, OIIEHUBATH
JIMHEWHBIE Pa3MEPBI.

[IpuBoaMTL MpPUMePbI O0BEKTOB PEAIbHOTO MHUPA, WMEIOIIUX
¢bopMy MHOTrOrpaHHHKA, MPSMOYTOJIBHOIO Mapaljelenumnesa,
KyOa.

M3006paskaTh Ky0 Ha KiIeTyaTol Oymare.

HccaenoBats cBoOiicTBa KyOa, MPSIMOYT OJIBHOTO
napajieNienune;a, MHOTOTPAHHUKOB, HCIIONB3YS MOJEIH TIpU
HEOO0XOJMMOCTH C HaIlPaBJISIFOIIEH TOMOUIBIO.

Pacno3HaBaTh  pa3BEéPTKM  Kybda M MapajlieNenuresa.
MoaeaupoBath Ky0 M napauienenunes U3 OymMaru M mpoyux
MaTepuaios, o 00pasiy.

Haxoauts HW3MEpEHUs, BBIMMCIASTH IUIOMIAAL ITOBEPXHOCTH;
00BEM KyOa, IPSMOYTOJIBHOT'O TMapajuieNieluena ¢ onopord Ha
QJITOPUTM Y4eOHbIX JEHUCTBUI; HMCC/IeA0BATh 3aBHCHMOCTH




00bEMa Kyba OT JUIMHEI ero pedpa.

HabGawonatb ¥ NpPOBOAMTL AHAJOIMM MEXKAY IOHATHUAMU
IO U 00bEMA, TIEpUMETpPa U TIJIOIIA 1 TOBEPXHOCTH.
PaCHO3HaBaTb NCTHUHHBICUJIOXKXHBICBBICKA3BIBAHHAO
MHOIOTPaHHUKAX, NPHBOAMTL NPUMePbl U KOHTPIPUMEPBHIL.
Pemath 3agaum 13 peaabHON KU3HU.

IloBTOpEHHE
u 00001IeHHe
(10 u.)

[ToBTOpEHHE OCHOBHBIX MOHATHIM U METOJIOB Kypca 5 Kiacca,
0000111eHNE 3HAHUH.

BbIuucasAaTh 3HaUYCHUs BBIPAKECHUM, COIEpKAIIMX HATYpAIbHBIE
uKciia, OOBIKHOBEHHbIE M JECATHYHBIE JIPOOH, BBIIOIHSITH
npeoOpa3oBaHUs 4YKCeN MpU HEOOXOAMMOCTH C HampaBIsAIOLIeH
[TOMOILBIO.

BbiOupar,  cmocod  CpaBHEHMSA  4YMCEll,
NMPUMEHATh CBOIiCTBa  apU(PMETHYECKUX
palMOHAIN3ALUY BBIYUCIICHUM.
OcCymecTBJIATh CAMOKOHTPOJb BBIIOJHAEMBIX JCUCTBUH U
CaMOITPOBEPKY Pe3y/IbTaTa BEIYACICHUM.

Pemiate mnpocreiilime 3agaum M3 pPEAJbHOM  JKM3HU,
MPUMEHAThL MaTeMaTHYeCKHe 3HAHMSA Ul pELICHHs 3a1a4 U3
PYruX y4yeOHBIX MPEIMETOB.

Pemate mnpocreiilune  3aJa4M
CPaBHMBATh  CIOCOOBI  DPEILICHUS
paLMOHAJILHBII CI10c00.

BEIYHCIICHUH,
OEUCTBUH I

Pa3HBIMH
3a/1a4m,

crnocodamu,
BbIOMpATH

6 xaacc (ne menee 170 u)

Ha3zBanue
pasnaena (TemMbl)
Kypca (4uciio
4acoB)

OcHoBHoOe coaepkaHHue

OcHOBHbBIE BU/BI J€ATCJIBHOCTH 06y‘laIOIIII/IXCH

HartypaabHbie

qucJjaa
(30 1)

Apudmernueckue JNEeNCTBUSA c MHOTI'O3HaYHbIMU
HaTYpaJbHBIMU 4HCJIaMU. UMCIIOBBIE BBIPAXECHMS, IOPALOK
JEHCTBUIM, UCTIONIb30BaHUE CKOOOK. OKpYyTiieHHE HATYypaJbHbIX

BoinoHsaTs apudMeTHUYeCKHe JIEHCTBUSA C MHOTO3HAYHBIMU
HATypaJbHBIMU YHUCIAMH, HAXOJMTh 3HAYEHHs] YMCIIOBBIX
BBIPXXEHHI CO CKOOKaMHU 1 6€3 CKOOOK; BLIYMCJIATH 3HAYEHHS




YHCEN.
JlenuTenu u KpaTHBIC YMCIIA; *HAUOONBIIUN OOIIUKA AETUTETh
Y HauMeHbIee olIIee KpaTHoe™.

PaznoxxeHue uymciaa Ha TPOCThIE MHOXKHUTEIU. JlenmMoCTh
CYMMBI U TPOU3BEAEHUS. [[eleHne C 0OCTaTKOM.
Pemenne TeKCTOBBIX 3a/1a4.

BBIPAXEHHH, COJIEPIKAIIINX CTEIEHHU.

BbINOJIHATL, NPUKUAKY W OLEHKY 3HAYE€HUN YHCIOBBIX
BBIPOKECHUH, NPUMEHATHb NPUEMBI IPOBEPKH PE3YJIbTaTa.
Hcnonp30BaTh NpHU  BBIYUCICHUSAX MepeMeCTUTENbHOE H
coyeraTeJIbHOE CBOMCTBA CJIOKEHHSI W YMHOKCHHUS,
*pacnpenejJuTeIbHOE CBOICTBO YMHOXKEHHS] OTHOCHTEIbHO
CJI0KeHUS™, CBOICTBA apu(MeTHYECKHX 1eHCTBH.
HccienoBath  YKMCIOBBIE  3aKOHOMEPHOCTH,  NPOBOJUTH
YHCIJIOBBIE IKCIIEPUMEHTHI.

@®opmyaMpoBaTh OmNpeneleHMs JEIMTEI M  KPaTHOIO,
HanOOJIBIIEr0 OOIIEro MOENuTeNII W HaWMEHBIIEro OOIIero
KpaTHOIr'0, IIPOCTOTO U COCTABHOI'O YHCEJ; HCIIOJIb30BAaTh 3TU
MOHSATHS MIPH PELICHNUH 3a]1a4 (IIpU HEOOXOIMMOCTH € ONOpPOI Ha
aJICOPUTM TIpaBUJIA).

[puMeHsITL aJTrOPUTMbI BBIYUCICHHUS HauOOJBIIEro OOIIEero
JEeTUTENs] ¥ HaWMEHBIIEro OOIIero KpaTHOTO JBYX YHCET,
AJICOPUTM Pa3I0KEHUs YHcia Ha IPOCThIE MHOKUTEIH.
HccienoBath cBoiicTBa AE€IMMOCTH CYMMBl U IIPOM3BEICHUS
YHCEJI C OIIOPOM Ha BOIPOCHBIN IUIAH.

IlpuBoauTL NpUMepPbI YUCET C 33JAHHBIMH CBOMCTBaMHU,
Pacnmo3HaBaThb BepHble M HEBEPHbIC YTBEPKICHHUA O
CBOMCTBAX YHCEJ, ONPOBEPraTb HEBEPHBIC YTBEPXKICHUSA C
MIOMOIIIbI0 KOHTPIIPUMEPOB.

KoncrpyupoBars  mMaTreMaTHYeCKHe  NPEMJIOKEHHS  C
TIOMOIIBIO CBSI30K «H», «UJIN», «ECIH. .., TO...» IO 00pasIly.
PemiaTh TEKCTOBBIE 33/]a4M, BKJIIOYAOIME OHATHUS I€TUMOCTH,
apuMeTHYeCKUM Ccroco0OM, HCIONb30BaTh Iepedop Bcex
BO3MOJKHBIX BApMAHTOB C ONOPOM HAa BOIIPOCHBIN IJIaH.
MopeaupoBaTh X0/ pELIEHUS 3aJadyd C IOMOIIbI PUCYHKAa,
CXEMBI, TAOJINLIBL.

[TpuBoauTh, pa3duparh, OICHUBATH PA3JIUYHBbIE PelIeHUs],
3anMcU  pelleHMil TEeKCTOBBIX 3aJa4 C HaIpaBIAIOIEH
ITOMOILIBIO.

Kpurruuecku OLEHUBaTh MOJYYEHHBIH pe3yabTaT, HAXOAUTh




OIIIl/IﬁKI/l, OCYHIECTBJIATL CAMOKOHTPOJIb, IPOBEPSAA OTBET
Ha COOTBCTCTBHC YCJI0BHIO.

Harasanas
reoMeTpus.
IIpsimble Ha
IJIOCKOCTH
(74)

*TlepnenaukynspHsie npsmseie. [lapamienbabie npsmbie™.

PaccrosiHue Mexay AByMs TOUYKaMH, OT TOYKHU JI0 MPSIMOIA,
JUIMHA ITYTH HA KBAJIPaTHOM CETKE.
*TIpuMepbl NPSIMBIX B IPOCTPAHCTBE™.

Pacnmo3naBath Ha uepTeXax, PHUCYHKax Ciaydyad B3aMMHOIO
pacIoIOKEHUS ABYX IIPAMBIX.

HN300paxatb ¢ MNOMOUIbI0 YEPTEKHBIX HHCTPYMEHTOB
KIeTdyaToi Oymare JBe TiepeceKalIuecs MpsiMble, IBE
HapajuleNIbHbIE MIPSIMBIE, CTPOUTDH IIPAMYIO, HEPIEHIUKYIAPHYIO
JAHHOM.

I[IpuBoauTh npuMepbl NapajieIbHOCTH u
MEPIEHIUKYIIPHOCTH IIPSAMBIX B IIPOCTPAHCTBE.

Pacno3naBatb B MHOIOYIOJIbHUKAaX HEPIEHANUKYISPHbIE U
napajuleJbHple  CTOpOHBL. M300pazkaTh MHOIOYTOJIBHMKH C
napaiebHbIMU, MEPIEeHINKYIIPHBIMUA CTOPOHAMH IO 00pasIly.
HaXOJII/lTl) PaCCTOAHUEC MCXKAY ABYMS TOYKaMH, OT TOYKHU 110
OpsIMOM, JUIMHY TYTH Ha KBAJApPaTHOM CeTKe, B TOM YHCIIE
HCITOJIB3YS ITU(POBBIC PECYPCHI.

Apodu
(32 9)

OObIKHOBEHHas1  Jpo0Ob, OCHOBHOE  CBOMCTBO  JApooOw,
cokpartienue qpooeii. CpaBHEHHUE U YIOPSAOUUBAHUE TPOOCH.
JlecsaTuunble APOOH U METPUUECKasi CHCTEMa Mep.

Apudmernueckue  ACUCTBUS € OOBIKHOBEHHBIMH U
JECATUIHBIMU JAPOOSMH.

OtHomenne. JleneHnne B JaHHOM OTHomieHMH. *Macmrald™,
HPOIIOPLIUS.

[lonsitue mponenTta. Brluucnenue npoueHTa OT BEJIWYUHBI U
BEJIMYMHBI 110 €€ MPOLIEHTY.

Pemenue TekcToBBIX 334a4, COAEPKAIIUX APOOU U IPOLIEHTHI.
[IpakTnueckas padbora «OTHOILIEHUE AJITUHBI OKPYXKHOCTH K €€
JUAMETPY».

CpaBHUBaThL W YNOPSIA0OYUBATH JPOOH, BHIOHPATH CHOCOD
CpaBHEHHUsI IPOOCiA.

IpeacraBiasite JAeCATHYHBIE JIpoOM B BHIE OOBIKHOBEHHBIX
npoOeit 1 OOBIKHOBEHHBIE B BHUJIE JIECATUYHBIX, HCHOJIb30BATh
IKBHBAJIEHTHBIE MpPeICTABJIEHUs] APOOHBIX 4YHMCET IPH HX
CpPaBHEHUM, TIpU BBIYUCICHUAX (IpU HEOOXOAUMOCTH C
HaIpPaBJIAIONIEH TOMOILBIO).

Hcnoab3oBaTh JleCATUYHbIE JApoOM IpH  IpeoOpa3oBaHUU
BEJIMYMH B METPUUECKON CUCTEME MEP.

BoinosnsaTh apudMeTnyecKue AeiicTBHS C OOBIKHOBEHHBIMH
U IECATUYHBIMU JAPOOSIMHU.

Boruucaste 3HAUEHUs BBIPAXCHUI, coZeprKaIlInuX
OOBIKHOBEHHBIE WM JECATUYHbIE  JpOOW,  BBINOIHATH
npeobpazoBaHus JApoOeil, BBLIOMPATH CMOCO0, NPUMEHSATH
cBoiicTBa apudMeTnyecKux AEUCTBHMA A palMOHATH3AIIN
BBIYMCIICHU.




CocTaBasiTh OTHOILEHHS] U IPOMOPLUH, HAXOAUTH OTHOIIECHUE
BEJIMYMH, JEUTh BEIMUMHY B JaHHOM OTHOLIEHUH.

HaxoauTh 3KCIEPMMEHTAJLHBIM NMYTEM OTHOIICHUE JIMHBI
OKpY)KHOCTM K €€ juamerpy (Ipu HEOOXOAWMOCTH C
HaIPaBJISIONICH TOMOIIBIO).

Haxonuth Macmrad miaHa, KapTbl U BBIYMCISATH PACCTOSHMS,
UCTIONB3Ys MacITad C OMOpOi Ha aTOPUTM y4eOHBIX IECHCTBHIA.
OOBSACHATH, YTO TAKOE MPOLEHT, YIOTPEOIsATh 000pOTHI peun
CO CJIOBOM «IIPOLIEHT». BbIpazkaTh NPOLEHTH B JpoOAX U
JpoOU B MPOLIEHTaX, OTHOILIEHHUE ABYX BEJIMUYUH B IPOLICHTAX.
Bb1uMcJISITH IPOLEHT OT YHCJIA U YUCIIO 110 €r0 IPOLIECHTY.
Okpyrasitb JpoOM U TPOLEHTHI, HAXOAUTh NPHOIMKEHUS
YHuceNn TpPU HEOOXOTUMOCTH C HCIONB30BAHUEM BH3YaIbHOU
OTIOPBI.

PemiaTte 3agayM Ha YacTH, IPOLEHTHI, MNPOMNOPLMH, Ha
HaXOXJEeHUE IpoOH (IIPOLIeHTa) OT BEIUYMHBI U BETUYMUHBI 11O €€
npobu (mporeHTy), apoOu (TPOIeHTa), KOTOPBIM COCTaBIISET
ogHa BenuuuHa or  apyrod. IlpmBoamTh, pa30dupars,
OIlEHUBATH PA3JIUYHBIE PELICHUS, 3alIUCU PELIEHUI TEKCTOBBIX
3aj1a4 pY HEOOXOAUMOCTH C HAIIPABJIAIOIIEH TIOMOLIBIO.
W3Bnekars wuHpopmamuw U3 TaONIMLl W AMarpamw,
MHTEPIIPETUPOBATD TaOJIMYHBIC JTaHHBIE, OIpENENATh
HauOoJblIee U HAUMEHbLIEE U3 NPEACTABICHHBIX JIaHHBIX.

Harassgnas
reoMeTpus.
CummMmerpus
(6 9)

*OceBas cumMmeTpus. LleHTpanbHas cuMMeTpus.

[TocTpoeHne CUMMETPUYHBIX QUTYD.
CummeTpus B IPOCTpaHCTBE™.

Pacno3naBaTh Ha yepTexax U M300paKEHUSIX, M300paxKaTh OT
PYKH, CTPOMTH C TOMOUIbI0 MHCTPYMEHTOB (GUTYpPY (OTpE30K,
JIOMaHyl0, TPEYroJbHUK, NPSIMOYTOJIBHUK, OKPYXHOCTB),
CHMMETPUYHYIO JAHHOM OTHOCUTEIBHO MPSIMON, TOYKH C
HaIIPaBJAOLIEH [TOMOILBIO.

Haxoauts npuMepbl CHMMETPUH BOKPYKAIOILLIEM MUPE.
MopesmpoBarh U3 OyMaru JBe (QUIyphl, CHMMETPUYHbIE
OTHOCUTEIILHO IIPSIMOM; KOHCTPYHPOBATh I'€OMETPUYECKUE
KOH(UT'ypalluH, UCIOJb3Ysl CBOMCTBO CUMMETPHUH, B TOM UHUCIIE
C TIOMOIIBIO HHU(POBBIX PECYpCOB C OMOPOW Ha AJITOPUTM




Y4YCOHBIX JEUCTBUH.

Boipaxkenus
¢ OykBamMu
(6 9)

[IpumeHenne OyKB JJIs 3aIMMCH MATEMATHIECKUX BBIPOKCHUN 1
npenioxeHuil. *ByKBeHHbIE BBIPQKEHHUS U YHCIIOBBIC
MOJICTAHOBKU ™.

bykBeHHbIC paBEHCTBa, HaXOXKJACHUE HEHU3BECTHOI'O
KOMMOHEHTa. DOpMYIIbL.

Hcnoab3oBaTh OYKBBI [UIsi 0003HAUEHMS] YMCET, MPH 3alKCH
MaTeMaTHYeCKUX  YTBEPXKJIEHHUH, COCTaBIsATh  OyKBEHHBIE
BBIPAKEHUS 10 YCIOBHIO 3a7a4H.

HccienoBaTh  HECIIOKHBIE  YHCIOBBIE  3aKOHOMEPHOCTH,
UCIOJIb30BaTh OYKBBI JJIS1 UX 3aIHCH.

BoruncasTe 4ncioBOe 3Hau€HUE OYKBEHHOTO BBIPAKEHUS INPHU
3aJIaHHBIX 3HAYCHHUSAX OYKB C OIMOPOM Ha aJITOPUTM Yy4eOHBIX
JIEACTBHMA.

3anuceiBaTh (popmyJinr: nepumeTpa 51 IJIOLIAAN
NpsIMOYTOJIbHUKA, KBaJpaTa; JUIMHBI OKPY)KHOCTH, IUIOIIAIH
KPYI'a; BHINOJHATH BHIYHCIEHHS 110 3TUM (popMyiam.
CocraBasath (GopMyJbl, BBIPAKAIOLUINE 3aBUCUMOCTUH MEXITY
BEJIMYUHAMU: CKOPOCTb, BPEMsI, PACCTOSIHUE; 1[€HA, KOJIUYECTBO,
CTOMMOCTb; TPOU3BOJUTENLHOCTh, BpeMs, O00BEM paboTHI;
BBINOJIHATH BBIYUCIICHUS 110 3TUM (POPMYIIaM.

HaxoauTh  HEU3BECTHBII  KOMIIOHEHT  apu(pMeTHYecKOro
IEUCTBUSL.

Harasanas
reoMeTpus.
Durypbl

HA IJIOCKOCTH
(14 4)

YeThIpEXYTrONIbHUK, [IPUMEPBHL YEeTBIPEX YT OJIbHUKOB.
[IpsmoyronbHUK, KBajgpaT: CBOWCTBAa  CTOPOH,  YIJIOB,
UaroHaJien.

N3mepenue yrinos. Buabl TpeyronbHUKOB.

[Tepumerp MHoroyrompHuka. Ilnomane ¢urypel. @opmysnbi
nepuMeTpa W IUIOMAAM MpsSMOyroipHUKa. [lpubmmkénHoe
W3MEpPEHHe Iomanu Guryp.

*TIpaktuyeckas padbora «[lmomanas kpyran™.

N300paxkaTh Ha HEIMHOBAHHOM U KieTyaTod Oymare c
WCTIOJIb30BaHIEM YepTEKHBIX WHCTPYMEHTOB
YeThIPEX YT OJIbHUKU C 3aJJaHHBIMU CBOWCTBaMHU: C
napauienbHbIMU, NEPIEHAUKYISIPHBIMUA, PaBHBIMH CTOPOHAMH,
OpsMBIMA ~ yIJlaMH W JIp., PaBHOOEAPEHHBIM TpPEyrojbHHK.
Ipennararsb U 00CyKIaTh CNOCO0OBI, AJITOPUTMBI [IOCTPOCHHUS.
HccenenoBath, uConb3ys HKCIIEPUMEHT, Habro1eHue,
MOJICIMPOBAaHUE, CBOMCTBA  IPSAMOYTOJbHHMKA,  KBaJpara,
pa3buBaTh Ha TPEYroJAbHUKH C OITOPON Ha BOIPOCHBIH IJIaH.
O00CHOBBIBATh, OMPOBEPraTh C IIOMOIIbIO KOHTPIPHUMEPOB
YTIBEPXKICHHUS O TPSMOYTOJIIbHUKE, KBaJIpare, pacno3HaBaTh
BEPHBIEC U HEBEPHBIE YTBEPKICHHSL.

W3MepsATh U CTPOUTH C TIOMOIIBIO TPAHCIOPTUPA YIIIBI, B TOM
4HCcI€ B MHOTOYrOJbHHMKE, CPABHHUBATH YIJIbI; PAaclO3HABATH




OCTpBIE, IPSIMBIE, TYIBIE, PA3BEPHYTHIC YIJIBL.

Pacno3naBars, U300paxkaTh OCTPOYTOJIbHBIM,
IIPSAMOYT OJIBHBIN, TYIIOYT'OJIbHBIM, paBHOOEIPEHHBIH,
PaBHOCTOPOHHHMI ~ TPEyrojbHUKH (IIpU HEOOXOJUMOCTH C
UCIIOJIb30BaHHEM BU3YalIbHON OIOpBI).

Beruncaars HIEPUMETP MHOTI'OYT'OJIbHUKA, IJI0IIA /b
MHOTI'OYT'OJIbHUKA pa30MeHHEM Ha MPSAMOYTOJIbHUKH, HA PaBHbIC
Gurypsl, HCIOIB30BaTh METPUUYECKHE E€JUHMULBI HU3MEPEHMS
JUIMHBI ¥ TIOLIAIN C OTIOPOM Ha aJlrOpPUTM Y4EOHBIX JeHCTBUH.
Hcnoab3oBaTs NpudINKEHHOE U3MEpPeHHe JIUH U IUIOIanen
Ha Kier4yarod Oymare, NpUONMKEHHOE HW3MEpPEHHE JUIMHBI
OKPY>KHOCTH, IIJIOLIAN KpyTa.

IMoaoxxurTenbHbBIE U

Llensie qucia. *Monynb quCclIa, reoMeTpuyecKast

I[IpuBoauTL NpPUMePHI HCIOIL30BAHUS B PEATbHON KU3HU

OTpHIATEebHbIE  |MHTEpHpEeTalus MOLy/s. UHCIOBbIE TIPOMEKYTKU™, TIOJNOKUTENBHBIX U OTPHIATEIbHBIX YHCEN.
qHcaa TlonoKkNTENbHEE W OTpULATeNbHble uncna. Cpapenne | I300PakaTL eIbic YHCIA, NOIOKUTEILHBIC W OTPHILATEIbHEIC
(40 4) TIOJIOKHUTENBHBIX M OTPHLATENBHBIX uKcel. Apupmerndeckue | HCId  TOIKaMH  Ha  HHCIOBOM  TPAMOM,  MCHOJB30BATH
JNIEHCTBHSA C TIONOKUTEILHBIMA M OTPHMIIATEIbHBIMY YHcIaMu, | TACTOBYIO MPAMYIO ZUTS CPABHCHIS THCC.
PelweHye TEKCTOBLIX 3a1a1. IlpuMeHsITL NMpaBWJIA CPABHEHUs, yNOPSAOYMBATL IIEIbIe
YKCIIa; *HAXOANTH MOJYJIb YUCIa™.
@®opMy.JIMpPOBATH NPABUJIA BHIYUCICHUS C TONOKHUTENLHBIMU U
OTPHMIATENLHBIMA YHCIIAMH, HAXOAUTH 3HAYEHHS YHCIOBBIX
BBIPAKECHU, coAepKalux JNEeUCTBUSA
C TONOXKUTEIBHBIMM U OTPULATENLHBIMU  YHCIAMU  ITIPH
HEOOXOJMMOCTH C OMOPOH Ha AITOPUTM IIPABHUJIA.
IIpumeHaTs CBOMCTBA CIOXEHUS U  YMHOXEHUA UL
MpeoOpa3oBaHUs CYMM U MPOU3BEICHHIA.
Mpencrabaenne  |[IpAMoyronbHas cuCTeMa  KOOPAMHAT Ha  IUIOCKOCTH. |OOBACHATHL M HJUIIOCTPHPOBATL MOHSTHE HPSIMOYTOJBLHOM
JAHHBIX KoopaMHaThl TOYKU Ha IIIOCKOCTH, abCIucca M OpAMHATA. CHUCTEMBI ~ KOOpPJMHAT  Ha  IUIOCKOCTH,  MCHOJIb30BaTh
(6 4) CTon6uaThie U KpPyroBbie HArPAMMEL TEPMUHOJIOTMIO; CTPOUTH HA KOOPMHATHOM IIOCKOCTH TOYKH U

[Ipaktuyeckas padora «IlocTpoeHue quarpamm.
Pemienne  TEKCTOBBIX — 3a7ad,  COJEP KAIIUX
npejcTaBlIeHHbIE B TA0JIMIAX U HA AUarpamMmax.

JTaHHbBIC,

Gurypsl Mo 3aJaHHBIM KOOpPJWHATaM, HAXOAMTh KOODJIMHATHI
TOYEK.
Yurars cron0uareie u KpPYrOBbIE JUarpaMMBbl;




HHTEePIPEeTHPOBATH JTAaHHBIE; CTPOUTH cTonOuaThIe
JarpamMmsl.

Hcnoan3oBaTh HH(POPMALMIO, TPEACTABICHHYIO B Ta0IuIaXx,
Ha auarpammax g peHICHHSA TCKCTOBBIX 3adad W 3adad U3
peaTbHOM KU3HU.

Harasanas
reoMeTpus.
Durypbl

B IPOCTPAHCTBE
99

*TIpssMOyTONBHBINA Tapaienenumnes, Kyo, mpu3ma, mupaMuia,
KOHyC,  UWiauHAp, 1map u  cdepa.  HM3o0paxkenue
MIPOCTPAHCTBEHHBIX buryp. [Tpumepsr pa3BEPTOK
MHOT'OTPaHHHUKOB, ITWJIMH]IPA U KOHYCA.

IIpakTrueckas pabora «Co3nanune Mozeen
IPOCTPAHCTBEHHBIX QUTYPY.

[Tonsitue oO0BEMa; emuHMIBI U3MepeHUs o00BEMa. OO0BEM
IPSIMOYTOJILHOT O Mapaenenumnena, kyoa, popmymnsl o0bEma™.

Pacmo3HaBaTp Ha  uepTeXkax, pHUCYHKaX, ONHCHIBATh
nUpaMuay, IpU3My, HAIHHIP, KOHYC, IIap, H300paxaTh UX OT
PYKH, MOJeJIUPOBATH U3 OyMaru, MjIacTUINHA, IPOBOJIOKH U JP.
¢ HampasJsifoiel nomousio. [IpuBoANTH MpUMEPbI 0OBEKTOB
OKpY>KaroIllero Mupa, UMeroImx GopMbl Ha3BaHHBIX TEJl.
Hcnoab30BaTh TEPMHMHOJIOTHIO: BEpIINMHA, pedpo, TIpaHb,
OCHOBAaHUE, BHICOTA, PaInyC U AUAMETP, pa3BEPTKA.

M3yuyaTh, UCNONB3YS HKCIEPUMEHT, HAOIIOACHUE, U3MEpEHHe,
MOJIEIUPOBaHUE, B TOM YHCIE KOMIIBIOTEPHOE, U OMHCHIBATH
CBOIICTBA HA3BAHHBIX TEJl, BBIABJIATH CXOJACTBA M Pa3IUUMS:
MEXIy MUPAMUION M TPU3MOI; MEXIY HHUIMHIPOM, KOHYCOM H
1apOM.

Pacno3naBath pa3BEPTKU Mapajuiesnenunesna, Kyba, MpU3MBI,
NMpaMU/JIbl, KOHYCa, LIMIMHIPA; KOHCTPYHMPOBATH JaHHbIC Tela
U3 Ppa3BEPTOK, CO37aBaTh WX MOJEIM C HalpaBJsoLeH
MTOMOIIIBIO.

Co31aBaTh MOJeJM TPOCTPAHCTBEHHBIX ¢GUryp (u3 Oymaru,
IIPOBOJIOKH, TJIACTUJIMHA U JIp.) C OMOPOM Ha aITOPUTM YU4EOHBIX
IEUCTBUI.

W3mepsaTh Ha Mojesix: UIMHBI pEOEp MHOrOrpaHHUKOB,
JTUaMeTp Iapa.

Beruncasare mo  ¢gopmysam: 00bEM  NPSAMOYTOJIBLHOTO
napajenenunena, Ky0a; HMCIONb30BaTh €AWHUIBI H3MEPEHUS
00bEMa; BBIYHCIAATH OOBEMBI TEN, COCTABJICHHBIX W3 KYyOOB,
napajulesIenue/oB; pemaTh 3a4a4i C PEaJbHBIMU JaHHBIMU C
OIOPOii Ha CIIPaBOYHYIO MH(OpMAIHIO.

IToBTOpEHHUE,

[ToBTOpEeHHE OCHOBHBIX TOHSTHI W METOIOB KypCOB 5 U 6

BorunciasaTs 3HAYCHUSA BBIPAXKEHHI, coaepKaux




00001IEHHE,
CHCTEMAaTH3AIUSA
(20 v)

KJ1acCOB, 00OOIIEHNE U CHCTEMAaTH3allis 3HAHUH.

HaTypajbHbIC, LIENbIC, TOJOXKUTEIbHBIE W OTPHUIATEIbHBIC
qucia, OOBIKHOBEHHBbIE M JECATUYHBIE JpPOOH, BBIMOIHATH
npeoOpa3oBaHusl YKUCEN W BBIPAKECHUU TPU HEOOXOJUMOCTH C
HaIIpaBJIAOIIEH TOMOIIBIO.

BpiOupaTs  cmoco®  CpaBHEHHsS ~ 4YMCEN,  BBIYHMCIICHH,
NPUMEHSITh  CBOWMCTBA  apu(PMETUUYECKUX JeHCTBUH I
parMoHaIN3aIlM1 BHIYUCIICHH.

Pemate mpocrteiilniue 3agayM U3 pEANbHOM  KU3HH,
NPUMEHATh MaTeMaTH4YeCKHe 3HAHMS Ul PEIICHUSA 3a1a4 U3
JIPYTUX MPEIMETOB.

PemaTs nmpocreiiinne 3a1a4m pa3HbIMHU CIIOCOOAMM.
OcyuiecTBJISATH CAMOKOHTPOJb BBINOJIHAEMBIX JACHCTBUH U
CaMONPOBEPKY PE3yJIbTaTa BHIYUCICHUN.

TEMATHUYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «AJITEBPA» (I1I0 'OJAM OBYUYEHMUS)

7 knacc (He menee 102 )

HazBanue
pa3aesia (TeMbl)
Kypca (4uciao

OcHoBHOE€ coiepikaHue

OcHOBHBbIE BUIbI A€ATEIbHOCTH oﬁyqamnmxm

4acoB)
Yucnan [TonsiTHE pallMOHATLHOIO YKCIIA. CucreMaTU3HpPOBaATh u odoramarb 3HAHMS 00
BbIYUC/JICHUA. ApI/I(i)MCTI/ILIGCKI/Ie I[CI\/’ICTBI/ISI C panvoHaJIbHbBIMU YHCJIIaMH. O6I)IKHOB€HHBIX U JCCATUYHBIX )Ip06$[X.
PanuonanbHbIe CpaBHeHuMe, YIOPSJOUMBAHUE PAIIMOHAIBHBIX YHCEIT. CpaBHHMBATh M YNOPAA0OYHBATH APOOH, TPEOOPa30BbIBAs MPHU
quciaa CreneHb ¢ HaTypaJIbHBIM TMOKa3aTeleM. HEOOXOJUMOCTH  JECATUYHBIE ApoOu B  OOBIKHOBEHHBIE,

(25 1)

Pemennie 0OCHOBHBIX 33/1a4 Ha ApoOH, MPOLEHTHI U3 peanbHON

MPAKTHKH.
[Ipu3Haku  [E€AMMOCTH,  Pa3JIOKEHUS
HaTypaJbHBIX YHUCCIL.
PeasibHbie 3aBUCUMOCTH. [Ipsmas
MPONOPLIMOHAIBHOCTH.

MHOXHWTCIIN

OOLIKHOBEHHBIE B JACCATUYHBIC, B YaCTHOCTH B 6GCKOH6‘~IHYIO
JECATUIHYIO APOOb.

Ilpumensite  pa3HooOpasHble  cnoco0bl W NPHEMBI
BbIYHMC/JICHUS 3HAYeHHMil JPOOHBIX BbIPasKeHMI, COAECpKALIUX
OOBIKHOBEHHbIE M  JIECATHYHBIE JpOOU: 3aMEHATh IpH
HEOOXOIUMOCTH  JIECATHUHYIO  JIpoOb  OOBIKHOBEHHOM H




OOBIKHOBCHHYIO JICCATHYHOM, MPUBOINUTH BBIpAKEHUE K Qopme,
HauOosiee ymOOHOW IS  BBIYHCICHHM, TPeoOpa3oOBLIBATH
JIpOOHBIE BHIpAKEHUS HA YMHOXXEHHUE U JICJICHHE JCCATUYHBIX
npobel K ACHCTBUAM C IENBIMH YUCIaMU (TIpU HEOOXOAMMOCTH
C HANPABJISIIONIEH TTOMOIIIBIO).

IIpuBoauTHL 4YHCIOBbIE U OYKBEHHbIEe NMPUMEPbI CTEIECHU C
HaTypaJbHBIM I10Ka3aTCJICM, O0BSACHSA 3HAYEHHUS OCHOBAHUSI
CTETIEHW W TIOKa3aTeNs CTENEeHH, HaXOIWTh 3HAUCHUS CTETICHEH

Braa a' (@ — 60e PaHOHATBHOE YHCIO0, N — HATYPATBHOS
YHCII0) C OMOPOI Ha CIIPaBOYHYIO UH(OPMAIIHIO.

[IoruMate cMbICa 3anmMcH OOJBIIMX YHCEJ € MOMOUIbIO
AeCITHYHBIX Apoleil U creneneii yncaa 10, IpUMEHATh UX B
peaJIbHbIX CUTYyallHSAX.

IIpuMeHsTH NPU3HAKYU JAETUMOCTH, PA3JI0KEHHUSI HA MHOXHUTEIU
HaTypaJIbHbIX YHCEII.

Pemiars mpocreifiime 3aJa4yM  HAa  4acTH, IIPOLEHTEHI,
MPOTIOPIINY, HA HAXOXKJIEHHE ApoOU (ITPOILIEHTA) OT BEJIMYUHBI U
BeMIMYUHBI 1O €€ napoOu (mporeHTy), apodbu (MpOIeHTa),
KOTOPBIM COCTaB/ISeT OfHA BeIUYMHA OT Apyroi. IpumBoanTsh,
pa30upaTh, OLEHUBATH PA3JIMYHbIC PELLIEHUS, 3aIIUCH PELLICHUIN
TEKCTOBBIX 3a/1a4.

Pacno3HaBatb M OOBSICHATH, ONMPAACH HA OIpPEACICHUs,
MpsMO TIPONOPIIMOHATBHBIE W OOpPaTHO MPOMOPIIHOHATBHBIE
3aBUCUMOCTH ME¥/ly BEJIMYMHAMH; MPUBOJAUTH MPUMEPHI dTUX
3aBUCHMOCTEH U3 peaJbHOr0 MHUpa, U3 JAPYTUX YueOHBIX
MPEAMETOB.

Pemate mpocreiimre mpakTHKO-OPHEHTHPOBAHHbIE 3a1a4H
Ha  1po0dW, TNPOLEHThI, NPAMYK® H  00paTHYIO
NPONOPUMOHAIBLHOCTH, IPONOPLMH.

Aaredpanuyeckue
BBIPaKeHUS
(27 v)

bykBennbie  BblpaxkeHus.  llepemennele.  [lomycrumsie
3Ha4YEHHUs nepeMeHHbIX. DopmyIIbL.
[TpeobpazoBanre OYKBEHHBIX BBIPAKECHUU, PACKPBITHE CKOOOK

OBaanerb Ha 0azoBoM YPOBHE anredpanydeckoit
TEPMUHOJIOTHEH W CHMBOJHMKOW, MPUMEHSATH €€ B IIpoliecce
OCBOEHHS y4eOHOT 0 MaTepuaia.




nu HpI/IBCI[eHI/IC HOIL06HI)IX cj1aracMabIX.

CBoiiCTBA CTENEHU C HATYPAIbHBIM ITOKA3aTEIIEM.
MHoOro4ieHsI. Crnoxenue, BLIYMTAHHUE, YMHOKEHHE
MHOTOWICHOB.  DOpMyJsbl  COKpPAIIEHHOTO  YMHOMKCHMUS.
Pa3nosxeHrne MHOTOWIEHOB HA MHOKUTEIH.

Haxoauth 3HaueHHs] OYKBEHHBIX BBIPRKEHUH IpPU 3aJaHHBIX
3HaYEHUSAX OYKB; BBIOIHATH BHIYUCICHUS 110 (GOPMYIIaM.
BoInoaHsTh Ipeodpa3oBaHus LEN0ro BRIPaKEHHsI B MHOT'OUJICH
MPUBEJICHUEM TOJ00HBIX CIIaraéMbIX, PACKPBITHEM CKOOOK.
BbINOTHAT, YMHOXKEHHE OJHOYJIEHa Ha MHOTOWIEH W
MHOT'O4JIeHa Ha MHOTO4YJIEeH, MPUMEHsITh (OpMyJbl KBajpara
CyMMBI H KBaJpaTa pa3HOCTH C ONOpPOH Ha CIPaBOYHYIO
nH(pOpMaIHIO.

OcyuiecTBJIsAITh PaA3I0KEHUE MHOTOWIEHOB HAa MHOXHUTEIU
yTéM BBIHECEHHS 32 CKOOKM OOIIEro MHOXKHUTENS, TPUMEHEHHS
(GbopMysIBl  pa3HOCTH  KBaApaToB, (OPMYIT  COKpPaIEHHOTO
YMHOKEHUS C OIOPO Ha CIIPaBOYHYIO MH(OPMAIHIO.
Ipumensitb TpeoOpa3oBaHHE MHOTOWICHOB ISl PEIICHHS
pa3NMYHBIX 3a/1a4 M3 MaTeMaTHKH, CMEXHBIX TPEIMETOB, W3
peabHOM MPaKTUKU.

3HAKOMHTBCS € MCTOPUEH Pa3BUTHS MATEMATHKU.

YpaBHeHus
U HepaBeHCTBa
(20 v)

VYpaBHeHue, IpaBHJIa npeodpazoBaHus YpaBHEHUS,
PaBHOCUJIBHOCTh YPABHEHHUH.

JInHeliHOe ypaBHEHHE C OHOU IIEPEMEHHON

IIEPEMEHHOW, pEIICHNE JIMHENHBIX ypaBHEHUN. Pemenne 3anau
C TIOMOILBIO YPaBHEHUH.

*JIuneiiHoe ypaBHEHHE C IBYMsI IEPEMEHHBIMU U €r0 Tpapux™.
Cucrema IByX JTMHEWHBIX YPAaBHEHUH C IBYMs EPEMEHHBIMHU.
Pemenne cucreM ypaBHEHUH cmocoOOM TOACTAaHOBKM U
CII0COOOM CIIOKECHUSI.

Pemath JIMHEHHOE ypaBHEHHE C OJHOM MEPEMEHHOM,
NpUMeHsisi MpaBHJAa NEpPeXoia OT HMCXOJHOTO YpPaBHEHHS K
paBHOCWIBHOMY €My Oonee mnpocroro Buja. IIpoBepsiTh,
SIBJISI€TCS JIM KOHKPETHOE YHCII0 KOPHEM YpaBHEHHSL.

IlogOupars npuMepbl Nap 4YHUCEN, SBISAIOIMXCA PEIICHUEM
JIMHEWHOI 0 YpPaBHEHUS C ABYMsI IEPEMEHHBIMU.

CTpouth B KOOpDJMHATHON IJIOCKOCTU TpapuK JHUHEHHOro
ypaBHEHUSI C JBYMsI TEpPEMEHHBIMH (IIPU HEOOXOAUMOCTH C
WCIONB30BAHUEM CMBICIOBOM OIOPHI); MONB3YICh TpaduKoM,
NPUBOAUTH NPUMePbI PEIICHNS YPAaBHEHUS.

HaxoauTh pelieHHe CHUCTEMBI JIBYX JIMHEWHBIX YPaBHEHUH C
IBYMsI TIEPEMEHHBIMH C OIOPOM Ha AalrOPUTM YUEOHBIX
JIEHCTBUU.

CocTaBJsiTh U peliaTh YPaBHEHUE WIN CUCTEMY YPAaBHEHUH 110
YCIOBUIO 3aJaud, WHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3ajjauyd TOJYYEHHBI pe3yJbTaT € ONOpoil Ha
BOIIPOCHBIH TJIaH.




Koopaunarsl
u rpapukm.
DyHKUUH
(24 v)

KoopamHara ToukuM Ha npsMod. YuCIOBBIE IPOMEXKYTKH.
PaccTosinue Mexay 1ByMsl TOUKaMU KOOPJIMHATHOW TPSIMOM
[TpsiMoyronbHas cucreMa KOOpAMHAT Ha TIOCKOCTH. [Ipumepsl
rpaduKoB, 3adaHHBIX Qopmymnamu. YTeHuwe TpaduUKOB
peaIbHbBIX 3aBUCHUMOCTEM.

[Tousitne dynxuuu. I'padux ynknuu. CpoiicTBa (hyHKUIMH.
Jlunerinas  ¢ynkmusa. I[loctpoenme rpaduka THHEHHOU
byukiuu. I'paduk pyakimu y = kx + b,

HN300paxkaTs Ha KOOPIUHATHOU MPAMOi TOYKH,
COOTBETCTBYIOIME 3aJaHHBIM KOOpAWHATaM, JIy4Hd, OTpPE3KH,
WHTEPBAJIbl; 3alIMCHIBATh UX Ha alredpanyeckoM si3bIKe.
OtMeuaTh B KOOPAMHATHOM IUIOCKOCTH TOYKH IO 3aJaHHBIM
KOOpJIMHATaM; CTPOMUTh I'paMKU HECIOXKHBIX 3aBHCHUMOCTEH,
3aJJaHHBIX (popMylaMH, B TOM YMCJIE C MOMOILIBIO IHU(PPOBHIX
nmaboparopui.

IIpumensiTe, M3y4aTh NPEHMMYILIECTBA, HHTEPIPETHPOBATH
rpaduuecKuii crocod MmpecTaBIeHUs U aHaIKU3a pa3sHO00pa3Hoi
KU3HEHHOU WH(pOpMAaLIUH.

OcBanBaTh Ha 0a30BOM YpOBHENOHATHE (YHKIIMHU, OBJIAJEBaTh
(yHKLIMOHATBHON TEPMUHOIOTHEH.

Pacno3naBath uHeiHy0 QyHKkuuio Y = kx + b, onmucwiBaTh
e€ CBOICTBA B 3aBHCUMOCTH OT 3HaueHHi ko3dduimentos K u b
(pu HEOOXOAUMOCTH C OMOPOM Ha alITOPUTM IPaBUIIA).
Crtpouts rpadpuku muHeiHON QyHkuuu, pyHkuuny = kx + b
HUcnoas3oBats nmudpoBble pecypcbl I IIOCTPOEHUS
rpaduKoB QYHKIMHI U U3ydeHUs UX CBOUCTB.

[IpuBOAUTE TPUMEPHI JIMHEMHBIX 3aBUCUMOCTEH B PpEaJbHBIX
IIpoLeccax U sIBJICHUSIX.

IToBTOpEHHE
U 00001IeHne
(69

[ToBTOpEHHE OCHOBHBIX MOHATHH M METOMOB Kypca 7 Kiacca,
0000111eHHUE 3HAHUH.

BpiOupaTrh, NpHUMeHATH CHOCOOBI  CPaBHEHHMSA  YHCEI,
BBIUMCIICHUH,  NpeoOpa3oBaHUN  BBIPAKCHUN,  pEIICHHS
ypaBHEHUH TTPU HEOOXOTUMOCTH C HAIIPABJISIFOIIEH TTOMOIIBIO.
OcCylmiecTBJISATh CAMOKOHTPOJIb BBINOIHAEMBIX JEHCTBUU H
CaMONPOBEPKY pe3ysibTaTa BBIYMCICHUH, NpeoOpa3oBaHUl,
IIOCTPOEHUM.

Pemiath mpocreiimiue 3aJa4d U3 PEAIbHOW  KU3HH,
NPUMEHATh MaTeMaTH4YeCKHue 3HAHUS JJI PELICHUs 3a/1a4 U3
JIPYTUX MPEAMETOB.

Pemats mpocreiilmue TeKCTOBbIE 3aJa4d, CPABHUBATh,
BBIOUPATH cNOCO0OBI PELICHH 3a1a4U.




8 knacc (He menee 102 u)

Ha3Banue
pasnena (TeMbl)
Kypca (4uciio

OcHoBHOE conep:kanue

OcHOBHBIE BH/IbI /1eATEIbHOCTH 00y4aI0IIUXCS

4acoB)
Yucna u KBazpatHbli  KOpeHb M3  4YHCIA. *lousitue 00 | DopMyJHpPOBATH ONpeaeaeHHe KBAIPaTHOTO KOPHS U3 YHUCIa,
BbIYHCJICHHS. UppalMoHaIbHOM  uyucie.  Jlecatuunple — mpuOIMKEHHUs | apUPMETHUECKOro KBAJAPATHOIO KOpPHS MPU HEOOXOAUMOCTH C
Keaapartnsie HUPPALMOHAIIBHBIX YUCEL. BU3yaJIbHON OIOpOM.
KOPHHU JeiictButenpuble uncna. CpaBHeHHE eHCTBUTENbHBIX uncen™. | [IpuMeHsiTh ONEpaliio M3BJICYEHUS KBAApPATHOTO KOPHS U3
(15 4) ApudmeTnueckuii KBaJpaTHBINA KOPEHb. qucia, HCMOJb3Ysl IPU HEOOXOIUMOCTH KAJbKYJISTOP.

VpaBHeHue BHaa X° = a.

CaoiicTBa apuhMETHICCKHIX KBaJIpaTHBIX KOpHEH.

[IpeoOpazoBaHne YHMCIOBBIX  BBIPAKEHUI,
KBaJIpaTHbBIE KOPHHU.

COJIePIKAIITIX

OIIeHI/IBaTb KBaApPAaTHBIC KOpHHU IEJIIbIMN qUCJIaMHU n
NEeCSITUYHBIMU JPOOSIMH.

CpaBHMBaTh M YNOPSAOYMBATL  PAllMOHAIBHBIE U
HppalOHAJIbHBIC YHCJIa, 3alIMCAHHBIC C ITIOMOIIBIO KBAaAPATHBIX
KOpHEH pr HEOOXOIUMOCTH C HAPABJISIFOIIEH TTOMOIIBIO.

HccaenoBath ypaBHEHHE x2 = d, HaxOIWTb TOYHBIE H
npubnnxéHHble KopHU pu a > 0.

HccnenoBath cBoiicTBa KBAaJpaTHBIX KOpHEH, IPOBOISA
YHCIIOBBIE DKCIEPUMEHTBI C HCIIOJIB30BAHUEM KAJBKYIATOpA
(xommbrOTEpA).

IlpuMeHsTH CcBOMCTBA apu(MeTHYECKHMX KOpHeH s
npeodpa3oBaHUsl BbIPAKEHUI.

BemosHAT, mnpocTelimine npeo0pa3’oBaHUsl BBLIPAKECHUH,
CoJiepKalllMX KBaJpaTHble KOpHU. BbIpakaTh nepeMeHHbIE U3
FeOMETPUUYECKUX B (pu3ndecKkux GopMyI Ipu HEOOXOAMMOCTH C
OIIOPOH Ha MPaBUIIO.

BouruncasiTe 3Ha4eHHs1 BBIPAXKECHUN, COJAEPIKAIIUX KBaJpaTHbIE
KOpHH, UCHOJb3Ys IPU HEOOXOIUMOCTH KaJIbKYJIATOP.
Hcnonb3oBaTh B XOI€ pEIIEHUS 3a7ad  DIIEMEHTapHbIE
MPEJCTaBJICHUS, CBSI3aHHBIE C MPUOMMKEHHBIMU 3HAUYCHUSMH
BEJIMYMH.

3HAKOMUTBCS C UCTOPHUEN Pa3BUTHSI MATEMATHKH.




Yuciaan
BBLIYHCJIEHHUS.
Crenenp

¢ HeJbIM
nokKasartejieM
(74)

Crenens ¢ menbsiM noka3aterneM. CTaHgapTHas 3aMUCh YHCTA.
Pa3mepsl 00BEKTOB OKpyKaromero Mupa (OT 3JIE€MEHTapHBIX
YaCTHUIl 10 KOCMUYECKHX O0OBEKTOB), [UTUTEIFHOCTH MPOIIECCOB
B OKPYKAIOIIEeM MHUPE.

CBOMCTBA CTEIIEHN C [EJILIM IIOKA3aTEIEM.

@opmyanpoBaTh onpe/ejieHle CTETIEHHU C IIeJIbIM [10Ka3aTeaeM
(pu HEOOXOAMMOCTH TIO BU3YaJIbHOM Omope).

MpencraBasite 3anmuch OONBIIMX M MajbIX YHCEN B
cTanzaptHoM Bujie. CpaBHMBaTh 4HMCIa U BEJIUYUHBI,
3alMCaHHbIE C UCIIOJIb30BaHUEM cTeneHu 10.

Hcnoab3oBaTh 3amHCch YWCEN B CTaHAAPTHOM BUOC IS
BBIPAKEHUS PAa3MEPOB OOBEKTOB, JIMTEIBHOCTU IPOLECCOB B
OKpY’KaroIlleM MHUpeE.

DopMyJIMPOBATh, 3AIUCHIBATL B CHMBOJIHYECKOH (popme U
WLTIOCTPUPOBATH NMPUMEPAMH CBOICTBA CTENEHU C IIEJIBIM
mokaszatenieM (MpU  HEOOXOAMMOCTH C  HCIIOJIh30BaHUEM
BHU3YyaJIbHOMN OIMOPBHI).

IIpumensith  cBolicTBa  CTeeHW Ui NpeoOpa3oBaHUS
BBIPAKEHUH, COJEpXKAIIUX CTENEHU C LEelbIM IOKa3aTeleM C
WCIONB30BAaHUEM  CIPAaBOYHOW HHpOpMAIMU. BBINOJIHATH
HeﬁCTBHﬂ C 4YucCjiaMu, 3allMCAHHBIMU B CTAHAAPTHOM BHJC
(YMHOXXEHUE, JIeNIeHIe, BO3BE/ICHUE B CTETICHB ).

Auredpanyeckue
BbIPaKeHMUSI.
KBaapatnbiii
TPEXUWIeH

(CR))

KBanparsbiii Tpéxunen. PasnoxkeHue KBagpaTHOro TpEXuieHa
Ha MHOXKUTEJIH.

Pacno3naBaTh  KBaJpaTHbBIA  TPEXWIEH,  yCTAHABJIMBATH
BO3MO>XHOCTB €0 Pa3I0KEeHUs HA MHOKHUTEIH.

PackjaapiBaTh HAa MHOMKHMTEJM KBAaJIPATHBIA TPEXWIECH C
HEOTPHUIATEIbHBIM JUCKPUMUHAHTOM TpPU HEOOXOIMMOCTH C
OIOpPOM Ha aJIrOPUTM MPABUJIA.

Auredpanyeckue
BbIpaKeHM .
Auredpanyeckasi
ApooOL

(154)

Anrebpanyeckas 1poOb. JlonmycTuMble 3HaU€HUSI IEPEMEHHBIX,
BXOAAIMX B  anreOpamdeckue BoIpaxkeHus. OCHOBHOE
CBOICTBO anredbpandeckoit Apoobu. CokpaiieHue Apooei.
Crnoxenue, BBIYHTAHHE, YMHOXCHUE  H JIeTICHHe
anreOpanueckux Apooeit. [IpeoOpazoBaHue  BBIpaKCHUH,
coJiepKalux anredpandyeckue ApooH.

3anuceIBaTh anreOpanyeckue BeIpakeHus. Haxoaurh 001acTh
OIpeIeTICHUS PallMOHATILHOTO BHIPAYKEHUSI.

BBINOJHATH YKCIOBBIE MOJCTAHOBKU U BBHIYHCIATH 3HAYCHUE
JpoOH, B TOM YHCIIE C ITOMOIIBI0 KAJIBKYJISTOpA.
@opMyIMpoBaTh OCHOBHOE CBOMCTBO airedpanyeckoil Ipodu
U MPUMEHSTH €ro ISl Ipeo0pazoBaHust Jpooei.

BoInoHsATL AeiicTBUA ¢ anreOpanyecKUMH JPOOSIMU  TIPH
HEOOXOAMMOCTH C HaNpaBJSIIONIEH MoMoImbo. [IpuMeHATh
npeoOpa3oBaHusl BBIPAXKEHUN JUIS pellieHus 3aaady. Beipakarth
nepeMennble w3 ¢dopmyn ((HU3NUECKUX, TEOMETPUUCCKUX,




OIMCHIBAIONINX OBITOBBIC CUTYyalluH) IMPU HEOOXOJUMOCTH C
HaMpaBJISIOMIEH TOMOIIIBIO.

YpaBHeHus1

U HepaBeHCTBA.
KBagparnbie
YPaBHeHMS

(15 49)

KBagpartnoe ypaBHeHue. HemonmHoe KBajpaTHOE ypaBHEHHE.
dopmyiia KopHel KBaApaTHOro ypaBHeHus. *Teopema Buera™.
Pemrenne YpaBHEHUH, CBOJISIIIUXCSA K KBaJIPATHBIM.
[IpocTeiinme qpoOHO-pallMOHATBHBIE YPaBHEHUSL.

Pemenne TEKCTOBBIX 3ajjady € TMOMOIIBIO  KBaJAPATHBIX
YpaBHEHUH.

Pacno3HaBaTh KBa/ipaTHbIC YpaBHEHHUSI.

3anuceiBaTh (opmMysay KOpHEH KBaJpaTHOIO YypPaBHEHUS;
peliaTh KBaJpaTHbIe YPaBHEHUs] — IIOJHBIC U HENOJIHBIE (C
WCIIONIb30BAaHUEM CIIPABOYHON HHPOPMAITHIH).

IIpoBoauTs,  mpocTeiilmiue  HCCAEAOBAHMA  KBaJIPaTHBIX
YpaBHEHUH.

Pemiath ypaBHeHUs1, CBOASIINECS K KBAJAPAaTHBIM, C TOMOIIIBIO
npeoOpa3oBaHUl ¥ 3aMEHOW TEPEeMEHHOM ¢ Omopod Ha
ITOPUTM IIPABUIIA.

HaOsrogath M aHAIM3MPOBATh CBA3b MEXIY KOPHAMU U
K03(ppunreHTaMn KBaJpaTHOTO YpaBHEHUSI.

*TIpumeHsTh TEOpEMY Buera TS pemeHns
3a1a4 (C UCTIONb30BaHUEM 00pasiia)™.

Pemath TekcTOBBIE 3aJa4yd  aNreOpanvyeckuM CrocoOoM:
MIEPEXO/IUTh OT CJIOBECHOM (hOPMYJIHMPOBKH YCIIOBUS 3aJaud K
anredbpanveckod MoJeIN MyTEM COCTaBJICHHS ypaBHEHHS (Tpu
HEOOXOIMMOCTH C  HANpaBJSIOMIEH  IOMOINBIO);  pelaTh
COCTaBJICHHOE YpaBHEHUE; HHTEPIIPETUPOBAThH PE3YJIbTaT.
3HAKOMHTBCS ¢ HCTOPHEH Pa3BUTHSI anTreOphl.

YpaBHeHust

U HepaBeHCTBA.
Cucremsl
YPaBHeHHH

(13 v)

JluHeliHOe ypaBHEHHE C JBYMs INE€pPEMEHHBIMH, €ro rpaduk,
IIPUMEpHI PEILICHUS] YPAaBHEHUH B LEJIbIX YHCIIAX.

Pemienne cucrem JByX JIMHEHHBIX YPAaBHEHHH C JIByMs
nepeMeHHbIMH. [Ipumepsl pelieHuss CUCTEM HEIMHEMHBIX
YpaBHEHUH C IBYMS IEPEMEHHBIMH.

*T'paduueckass  uHTeprpeTanuss  ypaBHEHHUS C  JBYMS
NEPEMEHHBIMU U CUCTEM YPaBHEHUH ¢ ABYMsI IEPEMEHHBIMU *.
Pemenne TeKCTOBBIX 3aa4 € IOMOIIBIO CUCTEM YPAaBHEHUM.

Pacno3HaBaTh JTMHEIHBIE yPaBHEHUS C IBYMS IEPEMEHHBIMH.
Crpouth rpaduKu JHWHEHHBIX YpaBHEHWI, B TOM YHCIIE
Ucnoab3ysi mudposbie pecypchl (IpU  HEOOXOIUMOCTH C
OIOpO¥ Ha aJrOPUTM Y4EOHBIX ACHCTBUI).

PazanuaTtes napauienbHble U MEPECEKAIOIINECS IPSMBIE 110 UX
YPaBHEHUSIM.

Pemiate cucTeéMBl [BYX JIMHEHMHBIX YpaBHEHUH C JByMs
IIEPEMEHHBIMU TI0JICTAHOBKOW U CII0KEHHEM.

PemaTh npocreime CUCTEMBI, B KOTOPBIX OJHO U3 YpaBHEHUH
HE SIBJIAETCS] TMHEWHBIM MPU HEOOXOJUMOCTH C HarpaBJISIOLIeH
ITOMOILBO.




*TIpuBoauTh rpagUyYecKyl0 HWHTEPNPETANMI0 PEIICHUs
YPaBHEHMsI C JABYMsSI NEPEMEHHBIMH M CUCTEM YpaBHEHHH ¢
JBYMS IEpEMEHHBIMU. *

Pemats TekcTOBBIE 32/1a4H AIreOpaMuECKUM CIIOCOOOM.

YpaBHeHus YucnoBble HEPABEHCTBA U UX CBOWCTBA. ®opmyIHpoBaTh cBoOiicTBa YHCIIOBBIX HEPABCHCTB,

H HEpaBeHCTBA. HepaBeHcTBO ¢ 01HOI ITepeMeHHOM. JINHENHbIE HEPABEHCTBA C | LIIIOCTPUPOBATH UX HA KOOPAMHATHOMN MPSIMOM.

HepaBencrBa OHOM mepeMeHHOM U uX pemeHue. Cuctembl JTHHEWHBIX | [IpUMeHATH CBOWCTBA HEPABEHCTB B XO/I€ PEIICHHS 33/1a4.

(12 v) HEPABEHCTB C OJIHOM NIEPEMEHHOM U UX PEIICHHUE. PemiaTh JIMHEHHBIE HEPABEHCTBA C OJHOW IEPEMEHHOM,

N300pakeHne pelieHns JMHEHHOro HepaBeHCTBA M UX CHCTEM | M300pakaTh pellleHue HEPABEHCTBA HA YUCIOBOW MPSIMOM.
Ha YMCIIOBOHM IIPSIMOA. PemaTth cricTeMbl JIMHEHHBIX HEPABEHCTB, N300paXKaTh pelIeHUEe

CUCTEMbl  HEpPAaBEHCTB  HAa  YHUCJIOBOM  OpsIMOM  MpH
HEOOXOJMMOCTH C BU3YaJIbHOM OMOPOA.

DOyHKIUM. [Tousitne ¢ynkuuu. OOnacte omnpeneneHuss W MHOXKeCTBO | Mcmosb3oBaTh  (QYHKIMOHAJBHYIO ~ TEPMHHOJIOTHIO W

OcHoOBHBbIE 3HaueHui QyHkIuu. CriocoOsl 3a1aHus (yHKIIHA. CHUMBOJIUKY.

MOHSTHS I'paduk Qynkuuu. CsolicTBa (pyHKUIMU, WX OTOOpakeHHE Ha | BuIYMCaATH 3HaYeHHs1 QYHKIUH, 3aJaHHBIX GopMylnaMu (TIpH

(Sv) rpaduke. HEOOXOJUMOCTH HCHONB30BaTh KAIBKYISATOP); COCTABJIATH
Ta0J MBI 3HAYeHUH (QYHKIHU.
CTponTh n0 TOYKaM rpaguku QyHKIUH.
OnucepiBaTh CBOICTBa (QYHKINU HAa OCHOBE €€ rpaduuecKoro
MpPE/ICTaBICHUsT TpU  HEOOXOAMMOCTHM C  HalpaBisioLIeit
MTOMOILBIO.
Hcnoab3oBaTh  (QYHKUMOHAIBHYIO  TEPMHHOJOTHI0O M
CHMBOJIMKY.
HcceaenoBates npuMmepbl I'padUKoB, OTPaXaroOIUX pealbHbIC
npoueccel U siBiaeHusA. IIpuBoauTh NMpHMepbl NPOLIECCOB U
SIBJICHUH C 33JJaHHBIMHM CBOWCTBaMH.
Hcnoab30BaTh KOMIBIOTEPHBIE MPOrPAMMBI [UIS IIOCTPOEHUS
rpaduKoB QYHKIMHA U U3y4EHUS UX CBOWCTB

DOyHKIMH. Urenne wu moctpoeHne rpadukoB ¢yHkuui. I[Ipumeps | HaxoauTh ¢ moMoubio rpadpuka QyHKINH 3HAYCHHE OJHOU U3

YucioBbie rpaduKoB (PYHKIMH, OTpaXKaroIUX PeaabHbIE IPOLECCHI. paccMaTpuBaEeMbIX BEJIMUMH 10 3HAYEHUIO IPYTrOil.

GyHKIMH OyHKINH, OITUCHIBAOIINE MPSAMYIO u oOpaTHyo | B HECOXKHBIX CllydasX BbIPa:KaTh (POPMYJIOH 3aBHCHMOCTH




9y MPOTIOPIIMOHATBHBIE 3aBUCUMOCTH, WX rpaduku. ['unepbona. | Mex1y BeTHUYNHAMH.
I'padux Gynxuun y = X2 OnuceiBaTh XapakTep HW3MEHEHHS OJHOM BEIMYUHBI B
Oy y = X%,y = x5y = Jx, ¥ =E; *rpadudeckoe 3aBUCUMOCTH OT U3MEHEHUS JPYrou
. o« PacnosnaBath Buabl u3ydaemblx ¢GyHkumid. Iloka3piBaTh
pelIeHre YPaBHEHHUI U CUCTEM YPAaBHEHUM. .
CXeMATHYeCKH IIOJIOKEHUE Ha KOOPAUHATHOW IUIOCKOCTH
rpauKoB byHKUMH BHJIA! y = X2, y = X3,
Y= Vx Y =5
Hcnonb3oBarh GQyHKIUOHAJIBHO-TPapHUECKH e
NpeaCcTaABJIEHNS Ul PELICHUS U UCCIIEN0BAHNS YPABHEHUN U
CUCTEM ypaBHEHMM.
I[pumensite muppoBbIe pecypebl Uil MOCTPOSHUs IpaduKOB
(b yHKIIHIA.
IloBTOpEHME IToBTOpEHNE OCHOBHBIX MOHATHUH U METOAOB KypcoB 7 U 8|IIpuMeHSITH CmOCOOBI CPaBHEHMsS] 4YMCE, BBIYMCIICHUH,

H 000011IeHHE
(69)

KJ1accoB, 0000IIeHNEe 3HAHUH.

npeoOpa3oBaHM BRIPAKEHUH, PEIICHUS YPaBHEHUH.
OcCyumiecTBJIATh CAMOKOHTPOJIb BBINOIHAEMBIX JIEHCTBUU H
CaMOIIPOBEPKY pe3ysbTaTa BBIYHCICHUH, TpeoOpa3oBaHUi,
MMOCTPOCHUH.

Pemare 3ajayd M3 peaJibHOM  KM3HH, NPHUMEHHATH
MAaTeMaTUUCCKUC 3HAaHUA i1 PCHICHUA 3aJad U3 JPpYrux
MIPEAMETOB.

Pemiath TekcTOBBIE 32/1a4M, CPABHUBAThH, BLIOUPATH CIOCOOBI
peLIeHus 3aJa4H.

9 knacc (He menee 102 )

Ha3Banue
pa3nea (TemMbl)
Kypca (4uciao
4acoB)

OcHoBHOe coaep:kaHue

OcHOBHbBIE BH/BI 1€ATCJIBHOCTHA oﬁyqammnxm

Yuciaa n

PamuonannHeie quciia, *I/IppaI_II/IOHaJ'IBHBIe 4quciia, KOHCYHBIC U

PasBuBathb npeacraBjaceHud O 4YHUCIax: OT MHOXCECTBA




BbIUMCJICHHSI.
JlelicTBUTEIbHDbIE
quciaa

O

OCCKOHEYHEIEC JIECATHIHBIC Jpoowu. MHO0XeCcTBO
JIEHUCTBUTEIIBPHBIX  YHCENl;, JCHCTBUTENLHBIE UHCIIA  Kak
OeCKOHEYHbIE JIeCATUYHBIE JpoOH. B3ammMHO oOmHO3HAYHOE
COOTBETCTBUE MEXKJIy MHOXXECTBOM JICHCTBUTEIBHBIX YHUCET U
MHOK€CTBOM TOYEK KOOPAMHATHOU MPSIMOIA.

CpaBHeHHE  JCHUCTBUTENBHBIX  YHCEN, apuUPMETHUECKUE
JEHCTBHSA ¢ AEHCTBUTENLHBIMA YUCIIAMA. *

[Tpubmmxénnoe 3HAYCHHE BEJIMYHMHEI, TOYHOCTH
IPUOIIHKEHHUS.

Oxkpyrnenue uyucen. Ilpukuaka W OIEHKA PE3yJIbTATOB
BBIYMCIICHHI.

HaTypaJbHBIX YUCEN 10 MHOXKECTBA ICUCTBUTEIILHBIX YHCEIL.
O3HaKOMUTHCH c BO3MOKHOCTBIO MIPEICTABIICHUS
JNEUCTBUTENHLHOrO YHCa KaK OSECKOHEUHOW AECATUYHOU IpooH,
NPUMEHSITh JICCATUYHBIC TNPHUOMIKEHHUS PpAlMOHAIBHBIX |
HUppPaAMOHATIBHBIX YUCET.

*3anuchIBaTh, CPaBHMBATH " YHOpPAI0YMBATH
JIICHUCTBUTEIBLHBIC YUCIa™,

BbInoiHATL, codeTas YCTHbIE W THUCbMEHHBIE MPUEMBI,
apumMeTHyecKue IeMCTBUS C PALMOHAIBHBIMU YUCIAMU;
HAXOJHUTh 3HAYCHHUS CTCICHCH C ICIBIMH IIOKA3aTeIsIMH U
KOpHEW; BBIYMCIATH 3HAYCHUST YUCITOBBIX BBIPAKEHUN.
IMosyunTh mnpeacTaBjieHHe O 3HAYMMOCTH JEHCTBUTEIBHBIX
YHUCEJ B MPAKTUYECKOM JIEATETbHOCTH YETIOBEKA.
AHAJIM3UPOBATHL U JeJaTh BbIBOAbI (IOCJE COBMECTHOIO
aHaJIM3a) O TOYHOCTU MPHUOIMKEHHS IEHCTBUTEIHHOIO YHCIa
MIpU PEIICHUH 3a/au.

OKpyrasTh JACUCTBUTEIbHBIE UYHCIA, BBHIMOJHATH NMPHKHIKY
pe3yiapTaTa  BBIYMCICHUH, OLEHKY 3HAQUYEHHUH  YHCJIOBBIX
BBIPAKCHUI.

3HAaKOMUTBCS C HICTOPUEH pa3BUTHS MAaTEeMATHKH.

YpaBHeHus

U HePpaBeHCTBA.
YpaBHeHus

C oxHOM
nepeMeHHol
(14 v)

JluneitHoe ypaBHeHue. PemnieHue ypaBHEHUM, CBOISIIMXCS K
JIMHEUHBIM.

KBanmpatHoe ypaBHeHue. PemieHue ypaBHEHUM, CBOIAIIMXCS
K KBaJpaTHbIM. bUKBaIpaTHbIE ypaBHEHUSI.

*TIpumepsl pelieHUs ypaBHEHMH TpeTbeld M uUeTBEPTOM
CTeneHen pa3jaoKeHUeM Ha MHOKHUTEIN. ™

Pemenne qpoOHO-paniioOHAIBHBIX YPAaBHEHHIA.

Pemmenrie TEKCTOBBIX 3a/1a4 areOPAaNIeCKIM METOIOM.

OcBanBaTh, 3aNOMHHATL M TPHMEHSATHL TIpaduyecKue
MeTOAbl TIPH PEUICHUH YpaBHEHUH, HEPABEHCTB U UX CHUCTEM
(mpu  HEOOXOOUMOCTH C OHOpPOM Ha alropuTM y4eOHBIX
NEHCTBU).

Pacno3HaBathb 11e/1bI€ U IPOOHBIC YPaBHEHUS.

Pemiath JuHeliHble W KBaJpaTHbIe YPaBHEHWs, YPaBHEHUS,
CBOISAIIMECS K HUM, TMPOCTEHIIHE JAPOOHO-palliOHAIBHBIC
ypaBHEHHUSI.

IIpensiarath BO3MOXKHBIE CIIOCOOBI PELIEHUS TEKCTOBBIX 3a/a4,
00Cy:X1aTh WX H pelaThb TEKCTOBbIE 3aJaud pPa3HbIMU
crocodamu.

3HAKOMHTBLCH C HCTOPHEH Pa3BUTHS MaTEMaTHKHU




YpaBHeHus JluneliHOe ypaBHEHUE C ABYMS IIEPEMEHHBIMU U €ro rpaduk. | OcBauBaTh M NMPUMEHATH MPHUEMBI PEIICHUS CHUCTEMBI JIBYX
U HEPABEHCTBA. Cucrema ByX JUHEHHBIX YPaBHEHHU C JBYMS IEPEMEHHBIMU |JIMHEHHBIX YPAaBHEHHUM C JBYMS MEPEMEHHBIMH U CUCTEMBI ABYX
Cucremsl n e€ peuieHue. Permenue cucreM ABYX ypaBHEHUM, OJHO W3 |ypaBHEHUH, B KOTOPBIX OJHO YPaBHEHHE HE ABIISIETCS JIMHEHHBIM
yYPaBHEHUi KOTOPBIX JINHEWHOE, a IPyroe — BTOPOM CTEIEHMU. (o Bu3yaJIbHOI o1ope).
(14 9) I'padmyeckass uHTEepHpeTanusi CUCTeMbl ypaBHeHHH ¢ AByMs | Mcmob3oBaTh (yHKIMOHAIBHO-TpadUueckue Mpe/ICTaBICHUS
MepEMEHHBIMHU. JUIS pellieHUs1 M UCCJIeI0OBAHUS YPABHECHUN U CUCTEM.
Pemenne TekCcTOBBIX 331a4 aJIreOpandecKiuM CII0COOOM. AHAJIM3MPOBATH TEKCTHI 3a/1a4, pemiaTh UX AIreOpandeckum
CHOCOOOM: MepPexXoANTHOT CIOBECHOH (DOPMYITHPOBKH YCIOBHS
3a/a4i K anreOpandeckoi MoJAeI MyTEM COCTABICHUSI CUCTEMBbI
YPaBHEHHUH; pelmaTh COCTAaBICHHYK) CHUCTEMY YpaBHEHUM;
HHTEPIPETHPOBATH PE3YJIBLTAT.
3HAKOMMTBCS ¢ HCTOPHEN Pa3BUTHUS MaTEMAaTUKU
YpaBHeHus UucioBble HEPABEHCTBA U UX CBOWCTBA. Yurars, 3alUChIBATD, MOHUMATh,
U HEPaBEHCTBA. JInHeliHbIE HEPAaBEHCTBA C OJJTHOM NIEPEMEHHON U UX PEIICHHE. |MHTEPNPEeTHPOBATHHEPABEHCTBA; HCIIOIB30BaTh CHMBOJIMKY M
HepagencrBa Cucrembl TMHEHHBIX HEPABEHCTB C OAHOW MEPEMEHHON M UX|TEPMHUHOJIOTHIO.
(16 v) peueHue. BoInosiHsTh Tpeo0pa3oBaHUs HEPABEHCTB, MCHOJIb30BATH VIS
KBanpaTHbie HEpaBEeHCTBA U UX PELICHUE. peoOpa3oBaHusl CBOWCTBA YMCIOBBIX HEPABEHCTB.
I'padmyeckass uHTepHpeTanus HEPaBEeHCTB U cucTeM | Pacmo3HaBaTh JIMHEWHbIC U KBaIpaTHbIC HEPABEHCTBRA.
HEPABEHCTB C ABYMsI IIEPEMEHHBIMU. Pemiath,  JMHEWHBIE  HEPABEHCTBA, CHCTEMBl  JIMHEWHBIX
HEPABEHCTB, CHCTEMBl HEPABEHCTB, BKIIFOYAKONIMX KBAaJIPATHOE
HEPABEHCTBO, U PEIIATh UX; 00CYKIAATh [TOJIYYECHHBIE PEIICHHUS.
N300pakaTh pelieHUEe HEPABEHCTBA M CUCTEMbI HEPABEHCTB Ha
YUCJIOBOM NPSIMOM, 3amUChIBATh PEIICHHE C IOMOLIBIO
CUMBOJIOB.
Pemath KBajpaTHBIC HEPABEHCTBA, WCIONB3Ys Tpaduyeckue
IIPEACTABIICHMUS.
OcBanBaTb W NPUMEHATh HEPABEHCTBA IIPU PELICHUHU
pa3IUYHBIX 33]]a4, B TOM YHCJI€ IPAKTUKO-OPUEHTUPOBAHHBIX.
DOyHkun KBangpatnunas ¢ynkums, e€ rpaduk u cBoiictBa. [lapaGona, | Pacmo3HaBaTh BB M3y4aeMbIX (PYHKIUH; WIIIOCTPHPOBATH
(16 9) KOOPAMHATHI BEPUINHBI apa0oJIbl, OCb CHMMETPHUHU Mapaldolibl. | cXeMaTHYeCKH, 00BSICHATH PACIOJIOKEHUE Ha KOOPAWHATHOM

CreneHHble QYHKIHUU C HATYpPaIbHBIMHU TOKa3aTelsIMH 2 U 3,
UX rpaduiKu ¥ CBOMCTBA.

iockoctu rpadukoB Qynkimii Buga: Y = kx, y = kx + b, , y
= ax?, y = ax,




Ipaduku Gyskumit: y = kx,y = kx + b, ,y = ax?, y = ax’,
y = Vxy =5

- _k o
Yy =4x Y = — B 3aBHCHMOCTH OT 3HAYCHH K03 (UIINEHTOB;

OIHKCHIBATh MX CBOICTBA.

Pacno3naBaTh KBaIpaTHUHYIO (QYHKIHIO IO (OpMYIIE.
IpuBoauT, NpPHMEPHI KBAJAPATUYHBIX 3aBUCUMOCTEH W3
peaNbHOM KU3HH, (PU3UKHU, TEOMETPHH.

BoisBasTh 1 000011aTh 0COOEHHOCTH TpaduKa KBaJIpaTUUHOM
Gyskmumm Y = ax? + bx + ¢ (upm  HEOOXOAMMOCTH ¢
HAIPaBJISIOIIEH TOMOIIBIO).

Ctpoutr ®W  u300paxaTh  cXeMaTH4eCcKHM  rpaduku
KBaJpaTHYHBIX (DYHKIM, 3aJaHHBIX (GOPMyIaMu BUmay = ax?, y
=ax*+q y=ax+p? y=at+bx+c (mpu
HEO0O0XOMMOCTH C BU3YAJILHOU OMOPOiA ).

AHAJM3MPOBATL M MNPHUMEHATHL CBOWCTBA  H3YYCHHBIX
GYHKOMI I8 MX TOCTPOCHHS, B TOM 4YHCIE C ITIOMOIIBIO
U(PPOBBIX PECYPCOB.

YuciaoBble
nocJie0BaTeJIbHOC
TH

(15 49)

[ToHATHE YMCIOBOI MOCIIEN0BATENBHOCTH.

3a/aHne TOCIIEIOBATEILHOCTH PEKYPPEHTHOW (OpPMYJIOH
dbopmynoii N-ro ujeHa.

Apudmernueckas U reoMeTpudeckas mporpeccuu. OopmyIsl
N-Tro WwieHa apu(PpMETHIECKON U TEOMETPUUECKON MPOTPECCUH,
CYMMBI [IEPBBIX N YWIEHOB.

*UN300pakeHre 4YWICHOB apru(PMETHUYECKOH U TeOMEeTPUICCKOU
MPOrpeccuii TOUKaMU Ha KOOPJIMHATHOM MJIOCKOCTH.
JIMHENHBIN U SKCIIOHEHIUAJIBHBIN POCT.

CrnoxHble TPOLEHTHL. ™

OcBauBaTh U NPUMEHSATHh WHACKCHBIE 0003HAYCHUS, CTPOMUTH
pedYeBble BBICKA3BIBAHUS C KCIIOIb30BAHUEM TEPMHUHOIOIHH,
CBSA3aHHOM C MOHSATUEM IOCJIEI0BATEIbHOCTH.

AHajau3upoBaTh (QOpMyly N-TO 4iI€Ha IOCIEeI0BATEIHHOCTH
WIA  PEKyppeHTHY0  (QOpMyly ¥  BBIYHCIAATH  WIEHBI
IIOCJIEIOBATEIBHOCTEN, 3aIaHHBIX ITUMU dbopmynamu.
YcranaBiauBathb 3aKOHOMEPHOCTh B IIOCTPOCHUU
MIOCJIEI0BATEIbHOCTH, €CJIM BBIMCAHBI IEPBBIE HECKOJIBKO €€
YJICHOB.

PacnosnaBath  apuMETHYECKYyI0O M T'€OMETPHYECKYIO
MIPOrPECCUU MPHU Pa3HBIX CrIOco0ax 3a/1aHusl.

Pemarts 3amaun ¢ wucnoiab3oBaHueM (¢GopMmMya N-ro wieHa
apu(METUYECKOH W TEOMETPUUYECKOW MPOTrPecCHid, CyMMBI
MEPBBIX N WIEHOB C ONMOPOI Ha CIPaBOYHYIO HH(POPMALIHIO.
*U300paxaTh WICHBl I10CJIEJOBATEIbHOCTH TOYKAMHU Ha
KOOPIMHATHOM TIJIOCKOCTH™.

PaccmarpuBath npuMepbl MPOLECCOB W SIBJCHUN U3




peanbHOM  KU3HHM,  WUTIOCTPUPYIOUIWE  HM3MEHEHHE B
apu(MeTHYecKoi Mporpeccuu, B FeOMETPUUYECKOM POrpeCcCHH;
*1300pakaTh COOTBETCTBYIOIIUE 3aBUCUMOCTHU TpaduuecKu™.
Pemats mnpocreiiluve 3aaayM, CBSA3aHHBIC C YHUCIOBBIMU
MOCJIEIOBATEIBHOCTSIMU, B TOM YHCJIE 33Ja4d W3 PEaJbHOU
KU3HA  C  HCIONb30BaHMEM  IU(GPOBBIX  TEXHOJIOTUI
(37IEeKTPOHHBIX TAOIHII, TPAQUIECKOTO KATBKYJIATOpPA U T.I1.).
*PemiaThb 337a4M Ha CIOKHBIE MPOLEHTHI, B TOM YHCIIE 3a/1a4U
U3 peallbHOM MPaKTUKHU (C UCIIONIb30BAHUEM KAIIbKYISTOpa).™
3HAKOMMTBCS ¢ HCTOPHUE Pa3BUTUS MAaTEMATUKH.

IToBTOpEHMUE,
0000mIeHne,
cHCTeMATH3AUSA
3HAHMH

(18 )

UYUucna u BbIYUMCIeHHs (3aIUCh, CpaBHEHHUE, JEHCTBUS C
JNEHUCTBUTENPHBIMA YHUCJIAMU, YHCIIOBas TMpsMas; MPOLEHTHI,
OTHOIICHHUS, TIPOIIOPIINH; OKPYIJICHHE, TPUOINKEHNE, OLIEHKA;
pelleHne TEKCTOBBIX 3a/1a4 apu(pMETHUYECKUM CITIOCOOOM).

Auredpanyeckue BbIPasKeHH A (mpeobpazoBanue
areOpanvyecKuX BbIPaXKEHUM, TOMYCTUMbIE 3HAUCHMUS).
@®dynkuuu (IOCTPOCHUE, CBOMCTBA HW3YYEHHBIX (YHKIUH;
rpaduuecKoe perieHne ypaBHEHUN 1 UX CUCTEM).

OnepupoBaTh MNOHATHAMHU: MHOXECTBO, IIOAMHOMXECTBO,
onepaluu HaJ MHOXKECTBAMHU; HCHOJB30BATH IpapuuecKoe
MIPEACTABIICHUE MHOECTB /Ul ONHCAHUS PEABbHBIX IIPOLIECCOB
U SBJICHWHA, 0pU PpEUICHUH 3aJad U3 JPYrux YyueOHBIX
IIPEIMETOB.

AKTyaJM3uMpoBaTh TEPMUHOJIOTHIO M OCHOBHbIE JelCTBHS,
CBSI3aHHBbIE € YHCJAMH: HATYpaJlbHOE 4YHUCIO, IIPOCTOE H
COCTAaBHOE YHCIIA, JEIMMOCTb HATypPaJbHBIX YHCEJ, MPU3HAKU
IETUMOCTH, II€JI0€ YHCIO0, MOXIYyJIb 4YHCIA, OOBIKHOBEHHAs U
JecsTUYHas ApoOu, CTaHJIAPTHBIN BUJ YucCia, apuPMETUYECKUI
KBaJIpaTHbIN KOPEHB.

BeINOIHATL JelCTBUSA, CPaBHUBAThL MW YHOPAAOYUBATHL
YUCIa, MPEJICTAaBIATh YHCIA HAa KOOPAMHATHOM IPSMOM,
OKPYIJIATh  4YHCIA; BBIMOJAHATH NPHUKHAKY M OLICHKY
pe3ysbrara BeIYUCICHUN.

Pemats TekcTOBBIE 32]a4M APU(PMETUIECKAM CITOCOOOM.
Pemiate mnpaxkTHYecKHe 3aJadd, COJEpXKAIIME IIPOLEHTEHI,
JOJIM, 4YacCTH, BbIpaXkalolue 3aBUCHUMOCTU: CKOPOCTb —
BpeMsI — pPacCTOSHME, I€HAa — KOJIHMYECTBO — CTOMMOCTb,
00bEM paboThl — BpeMs — IPOU3BOAUTEIIBHOCTD TPY/a.
Pa30oupartp peanbHble KU3HEHHBIE CUTYalllH, GOPMYJIUPOBATH
UX Ha S3bIKE MAaTEMATUKH, HAXOAUTH DCIICHUE, NPUMEHSA
MaTeMaTUYECKUH ammapaTr, HHTePNpPeTUPOBATh PE3yibTaT




OnepupoBaTh NMOHSATHUSIMU: CTENEHb C IEJBIM IOKa3aTeseM,
apupMeTHICCKUN KBaJIpaTHBII KOpEHb, MHOTOYJIEH,
anreOpanyeckas JpoOb, TOXIECTBO.

BbINOJIHATHL OCHOBHBIE NeliCTBMS: BBIIOJHATH PACUETHl IO
dbopmynam, mpeoOpa3oBBIBATH IIEJbIe, JPOOHO-pAIlMOHATIBHBIC
BBIPQKEHUS M BBIPAXEHHUS C KOPHSAMH, pPEaJU30BHIBAThH
pa3jokKeHUe MHOIOWIEHa Ha MHOXHUTEIH, B TOM YHCIE C
UCIONb30BaHUEM (OpPMYS Ppa3HOCTH KBaJpaTOB M KBajpaTa
CYMMBI U Pa3HOCTH (C OMOPOI Ha CIPaBOYHYIO WH(OPMAIHIO);
HaxOAWUTb AOOMYCTHMBIC 3HAYCHUA IMCPCMCHHBIX JJIA ,Z[pO6HO-
palMOHAJIBHBIX BBIPAXKEHUM, KOPHEH.

MoneaupoBaTh C MOMOIIBIO (OPMYJ pealbHble IPOLECCHl U
SIBJICHHUS.

OnepupoBaTh NOHATHAMM: QYHKIMS, IpaduK QYHKIUH, HYIU
(GyHKLIMH, TPOMEXKYTKH  3HAKOMOCTOSHCTBA, IPOMEXKYTKU
BO3pacTaHus, Y6BIBaHI/IH, HauOoJIbIlIee U HAaMMEHBIIIEE 3HAYCHUS
GyHKIHH.

AHAIU3UPOBATh, CPaBHMBAaTbh, O00CY:KIaThb  CBOMCTBA
GyHKIMHA, CTPOUTH UX rPadUKH.

OnepupoBaTh MNOHATHUSIMH: IIpAMas INPONOPLHOHAIBHOCTD,
oOpaTHas ~ HpPONOPLUOHATIBHOCTb,  JIMHEHHass  (QyHKUHMA,
KBaJpaTHuHas QyHKIus, napabdosa, rurnepooa.

HUcnoan3oBarh rpadukm Ui ONPEICIECHHUS  CBOMCTB,
IIPOLIECCOB M 3aBHCUMOCTEH, Ui peleHus 3a1ad H3 JIpyrux
y4eOHBIX TNPEJAMETOB U PEAITbHOM KXU3HH; MOAEIHPOBATH C
MTOMOIIBIO TPa(UKOB PEeATTbHBIE TPOIIECCHI U SIBJICHUS.
Bripaxkath dopMyaMu 3aBUCHMOCTH MEXY BEJIMUNHAMMU.

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «I'EOMETPUS» (I1IO 'TOJAM OBYYEHUA)

7 knacc (He MeHee 68 u)




Ha3zBanue
pasnena (TemMbl)
Kypca (4ucio

OcHoBHOE coaep:kaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00YYAKOIIMXCH

4acoB)
IIpocreiimmne [IpocTeiiine reomeTpuyeckue 00bEKThI: TOUKHU, IPSIMbIE, 1yud | DOPMYJIMPOBATH OCHOBHBIE MIOHATHS U ONPE/ICICHHUS.
reoMeTpuyeckue |H yrjibl, MHOTOYT OJIbHUK, IOMaHasl. Pacno3HaBaTh  U3Y4YCHHBIE  TE€OMETPUYECKHE  (PUTYDHI,
durypsi CMeXHbIE Y BEPTHKAIBHBIC YTIIBL. onmpefeJqiATh UX B3aUMHOE pAacClOJOXKEHUE, BBINOJHATH
M MX CBOMCTBA. Pabora ¢ npocTeimmmMu geprexamu. 4epTEéX MO YCIOBHIO 33/1auu (C HCIIOIB30BAHHEM CMBICIIOBOM
HN3mepenue W3mepeHne IHWHEHHBIX W YIJIOBBIX BEIWYUH, BBIYUCIICHUE |OMOPHI: HABOMSIIME BOIMPOCH W/WIM alroOpuTMa YUeOHBIX
reOMeTPUYEeCKUX |OTPE3KOB U YIJIOB. NEUCTBUI).
BeJINYHH [lepumerp u  miomaab  ¢uryp, cocraBieHHbIX U3 |[IpoBoaAMTH MpocTEiIe TOCTPOCHUS C TOMOUIbIO LIUPKYIIS U
(14 4) MPSIMOYT OJIbHUKOB. TUHEHKU.
N3MepsATh TUHENHBIE U YIIIOBBIE BEIMYHUHBI T€OMETPUUECKUX
U IPAKTHYECKUX OOBEKTOB.
Omnpenensitb «Ha TIJIa3» pa3Mepbl pealbHbIX OOBEKTOB,
NPOBOAUTH TPYOYIO OLIEHKY UX Pa3MepOB.
PemaTh 3a1a4i Ha BBIYMCICHWE JJIUH OTPE3KOB U BEIMYHH
YTJIOB.
PemaTh 3a/1a4u Ha B3aMMHOE PACIIOIOKEHUE T€OMETPUUECKIX
¢uryp.
IIpoBoauTh KiaccU(UKALUIO YIIIOB, BBIYHCIATH JIHHEHHbBIE U
YIJIOBBIE BEIMYMHBI, MPOBOJUTH HECJIO0:KHbI€ HEO0OXOAUMBIE
JTOKA3aTeIbHBIE PACCYXKICHHUS.
3HAKOMUTBCS C UCTOPUEH Pa3BUTHA I€OMETPHUH.
TpeyrojbHukn [lonsiTue O paBHBIX TPEYroJbHUKAX W  MepBUYHbIC | Pacmo3HaBaTh Mapbl paBHBIX TPEYrOJIbHUKOB Ha TOTOBBIX
(22 v) MPEJICTABICHUS. O paBHBIX (KOHTPYIHTHBIX) (urypax. Tpu|deprekax (C yka3zaHHEM MPHU3HAKOB) MPU HEOOXOJIUMOCTH C

MIPU3HAKA PABEHCTBA TPEYT OJbHUKOB.
[Ipu3Haku  paBeHCTBA  NPSAMOYTOJBHBIX  TPEYTrOJIBHUKOB.
CBOWCTBO MeMaHBI MPSAMOYTOJIBLHOTO TPEYTOJIbHUKA.
PaBHOOepeHHBIE ¥ PaBHOCTOPOHHHME  TPEYTOJIbHUKH.
[Tpu3Haku U CBOICTBA paBHOOEAPEHHOT'O TPEYTOJIBHUKA.
[TpotuB OoONBIICH CTOPOHBI TPEYTOJBHUKA JIKHUT OOIBINNN

BU3YaJIbHON OMOPOU.

BoiBoguTh  cieactBus  (PaBEHCTB  COOTBETCTBYIOLIMX
3JIEMEHTOB) U3 PABEHCTB TPEYrOJIbHUKOB.

®opmyHpoBaTH OIpeeNICHUS: OCTPOYTOJILHOT O,
TYHOYT OJILHOT O, IPSIMOYTOJIBHOT O, paBHOOEAPEHHOT O,
PaBHOCTOPOHHETO TPEYrOJIbHUKOB; OMCCEKTPHUCHI, BBICOTHI,




YT OJL.
[Ipocreliiue HepaBeHCTBA B T€OMETPHUH.

TpeyroiabHuKa. HepaBeHCTBO TOMaHOM ™.
[IpsMOYTOJIBHBIN TPEYroMbHUK ¢ yriioMm B 30°.
[TepBBIe MOHATHS O JOKA3aTEIHCTBAX B TEOMETPHHU.

*HepaBencTBo

MEIMaHbl TPEYroJbHUKA; CEPEIUHHOrO MEpPHEeHAUKYIsIpa
OTpe3Ka; MepUMeTpa TPEYroJbHUKAa MPU HEOOXOAMMOCTH C
OIOPOH Ha aJrOpUTM IpaBUIIA.

@opmyaMpoBaTh CBOWCTBA U IPU3HAKK PABHOOEIPEHHOIO
TPEyroJbHHUKA.

CTponThb 4epTEkKH, pemiaTh 3aa4M C IIOMOLIbIO HAXOXKICHUS
PaBHBIX TPEYTOJIbHUKOB.

IIpumensTs NPU3HAKM ~ pABEHCTBA  MPSIMOYTOJIBHBIX
TPEYroJbHUKOB B 3agauax (C MCIOJIb30BAHUEM CMBICIOBOM
OTOpBI: HABOJAIIME BOIPOCHl W/WIM aNroputMa y4eOHBIX
JEHCTBUN).

Hcnoaw3oBath  1udpoBHIE
CBOMCTB M3y4aeMbIX QUTYP.
3HAKOMMTBCS ¢ HCTOPHEH Pa3BUTHS T€OMETPHH.

PECYPCHIAIANCC/ICAOBAHNUSA

IMapaneabHblie [TapannensHble npsiMble, UX cBoicTBa. Hakpect nexamue, | @opMyJauMpoBaTh  MOHSATHE  IAPAUIEIbHBIX  MPAMBIX,
npsiMblie, CyMMa COOTBETCTBEHHBIE M OIHOCTOPOHHUE YTl (00pa30BaHHBIE NP | HAXOAUTH MPAKTHUECKUE IPUMEPHI.
yIJ10B MePECEUCHNH MapaJlIeNIbHBIX IPSIMBIX CEKYIIIEH). N3yuarh cBOIiCTBa yrioB, 00Opa3oBaHHBIX IpPU MEPECCUECHUU
TPeyroJibHuKa IIpu3zHak  nDapauIeIbHOCTH  NPSAMBIX  Y€pe3  PaBEHCTBO | apaJUICIbHBIX NPSAMBIX CEKYILEH
(14 v) PAcCTOSIHUM OT TOYEK OJHOM IPSIMOU 10 BTOPOU IPSMOM. IIpoBoauTh pokKazareabcTBa. POPMYJIHMPOBATL TEOpPEMY
CymMa yrioB TpeyrojibHUKa U MHOTOYTOJIbHHKA. MapajuleIbHOCTH  JABYX HPSMBIX C  IOMOIIBIO  YIJIOB,
BHemHue yrisl TpeyroiabHUKa 00pa30oBaHHBIX MPH MEPECEYEHUU HTUX MPSAMBIX TpEThen
IIPSIMOM.
BuruncasiTe CyMMY YIJIOB TPEYTOJIbHUKA M MHOTOYTOJIbHUKA.
Haxomuth 4uciaoBble U OyKBEHHbIE 3HAUY€HUs YIJOB B
IrEOMETPUUYECKUX 3a/ladax C UCIIOJIb30BAHUEM TEOPEM O CyMMeE
YIJI0B TPEYroJbHUKA U MHOT'OYT OJIbHHKA.
3HAKOMHUTBCS € MCTOPUEH Pa3BUTHS T€OMETPHH.
Oxpy:xHOCTD OKpyXHOCTb, XOpZIbl U AUAMETPHL, UX cBoiicTBa. KacarenbHas | @opMyJIMpOBaThL  ONpeejieHUsl.  OKPY)KHOCTH,  XOpZbI,
U KpYT. K OKpyXkHOCTU. OKpYXHOCTb, BlIUCaHHas B yroi. *IloHdTue o|anaMerpa W KacaTeJbHOW K OKpyXHOCcTH. W3ydaTth uX
I'eomerpuueckue |(I'MT, npumenenue B 3amadax. buccexkrtpuca u cepelMHHBIN | CBOMCTBA, IPU3HAKH, CTPOUTH YEPTEXKHU.
MOCTPOCHHUA NEePIEHINKYISP KaK FTeOMETPUYECKHUEe MecTa TOUeK™. HccaegoBath, B TOM YKCIIE€ HCHOJB3Ysl HH(POBbIE PeCypChI.

(14 v)

OKpyXHOCTb, OIKMCAHHAs OKOJIO TPEeyrojibHuKa. BriucanHas B

OKPY)KHOCTb, BIIMCAHHYI0 B YroOJI; LEHTP OKPYKXHOCTH,




TPEYrONBHUK OKPYKHOCTbD.
[IpocTreiimue 3a7a4n Ha TOCTPOCHUE.

BIIMCAaHHOW B YT'OJI; PABEHCTBO OTPE3KOB KAaCATEIbHBIX
*Ucnoab3oBath Metoa ['MT nns nokaszarenbcTBa TeopeM O
MepPeceYeHNH OMCCEKTPUC YIIIOB TPEYroJbHUKA U CePEAMHHBIX
MEePIEHIUKYIISIPOB K CTOPOHAM TPEYroJbHUKA C TOMOIIBIO
I'MT.*

OBinageBaTh MNOHATHSMH  BIIMCAaHHOU
OKPY)KHOCTEHl ~ TpeyroiibHHKa, HAaXOIUTh
OKPY>KHOCTEH C OMOPOM Ha aJiTOPUTM IpaBUIIA.
Pemiate OCHOBHBIE 3a/1a4M HAa MOCTPOEHHE: YIJia, PaBHOIO
JAHHOMY; CEpPEIMHHOrO TEpIEeHIUKYJsipa JTaHHOTO OTpPE3Ka;
NpAMOW,  MOPOXOAANIEed  yepe3  JaHHYHO  TOYKYy U
MEPIEeHIUKYIAPHON JaHHOW TPSIMOI; OMCCEKTPUCHI JAHHOTO
yria; TPEYroJbHUKOB IO PAa3IMYHBIM 3JIEMEHTaM MpHu
HEO0O0XOJMMOCTH C HAIIPaBJISIFOIIEH MTOMOLIBIO.

3HAKOMUTBCS € MCTOPHUEI Pa3BUTHS T€OMETPHH.

U OIMCaHHOU
LEHTPBl  3TUX

I[HoBTOpEHHE,
00001eHne
3HAHMH

(4 9)

[ToBTOpeHne u 0000IIEHNE OCHOBHBIX MOHSATHH W METOIOB
Kypca 7 kiacca.

Pemartn 3aJa4yM Ha HNOBTOPCHUC, WIUIIOCTPUPYIOIIHUEC CBA3U
MCKAY pa3iInYHBIMU YaCTAMHU Kypca.

8 kiacc (He meHee 68 4)

HasBanmue
pa3neJa (TemMbl)
Kypca (4uciio

OcHoBHoOe coaep:kaHHue

OcHOBHBIE BH/IbI /1€ATEIbHOCTH 00y4aI0IIUXCS

4acoB)
Yerpipéxyroasnuuk |[lapamuenorpamm, ero npusHaku u cpoiictBa. YacTHele ciaydau | A300paskaTh M HAXOAUTH HA YEPTEKaX UETBIPEXYTOIbHUKU
u napajjiesorpaMMoB  (IPSIMOYTOJIbHUK, PpOMO, KBajpaT), WX |pa3HbIX BUIOB U UX DJIIEMEHTHI.
(12 9) npu3Hakd 1 cBoiictBa.  Tpameuus.  PaBHOOOkas  u | @opMyJHpoOBATH omnpeaeJeHus: rapauiesorpaMma,

MPSIMOYTOJIbHASI TPANIELUH.
*V nBoeHue Menuansbl. LleHTpanbHas cuMmmeTpust™

psSMOYroJbHUKA, poMOa, KBaJpaTa, Tpareluy, paBHOOOKOMH
TpareLuuu, NpsIMOYTr OJIbHOM Tparenuu.




Hcnonb3oBaTh 1npM  pemieHMH  NPOCTEHIIMX  3ajadv
MIPU3HAKU U CBOWCTBA: Mapajuieorpamma, npsMOyroJbHUKA,
pom0Oa, KBajgpara, Tpamelud, pPaBHOOOKOW TparenuH,
IIPSIMOYT OJIBHOM TPAIECLUH.

I[IpuMeHATL MeTOX YIBOCHHS MEIHWAaHBl TPEYrOJIBHHKA C
OIOPOM Ha aNTrOPUTM MpaBUIIA.

Hcnoan3oBaTh 1HQPPOBBIE PECYpChl ISl HUCCIIEOBAHUS
CBOICTB M3y4aeMbIX puryp.

3HAKOMUTBCS C UCTOPUEH Pa3BUTHA T€OMETPHM.

Teopema PaJieca
U TeopeMa o
NPONOPUHOHANBH
bIX OTpe3Kax,
1noA00HbBIE
TPeyroJibHUKH
(1549)

*Teopema Daiieca u TeopeMa O MPOMOPIIUOHATBHBIX OTpe3Kax.™
CpenHsas nuHUS TpeyroiabHuKa. Tpanenus, e€ cpeHss TMHUS.
*TIponopuMOHaNbHBIE  OTPE3KH, TOCTPOSCHUE  YETBEPTOTO
IIPONOPLIMOHATILHOTO OTPE3Ka.

CBoiicTBa LIEHTpa Macc B TPEYTrOJIbHUKE.

[Tomobubie  TpeyrombHuku. Tpu  mpu3HaKa
TpeyroibHUKOB™. [IpakTuieckoe npuMeHeHHE.

nonoous

IIpoBOAMTHL MOCTPOEHHUSA C IIOMOLIBIO [IUPKYJIA U JIUHEUKH C
ucnonp3oBanue  teopembl  Pameca M TEOpEMBI O
IPONOPLMOHAIBHBIX ~ OTPE3KaX, CTPOMTH  YETBEPTHIN
MPONOPLIMOHANIBHBIA  OTPE30K € OINOPOM Ha 3pUTEIbHYIO
HarJIsJHOCTb.

HaxomuTb mog00HbIE TPEYTOIBHUKN HA TOTOBBIX YEPTEXKAX C
yKa3aHHMEM COOTBETCTBYIOIIMX IIPU3HAKOB TOJO00HS TIpU
HEOOXOAMMOCTH C BU3YAJIbHOW OTIOPO.

PemaTth 3agauym Ha MOAOOHBIE TPEYTOJIBHUKU C MOMOILBIO
CaMOCTOSITEJIbHOTO IIOCTPOCHUSI YEPTEKEH M HAXOXKACHUS
MONOOHBIX  TPEYroJbHUKOB  IMPU  HEOOXOAMMOCTH  C
HaIPAaBIIIOIEH TOMOILBIO.

IIpoBoaMTH 10KA3aTEIBCTBA C UCIIOIb30BAHUEM IIPU3HAKOB
MO00MsT HECIOXKHBIX TE€OMETPUUYECKUX 3a7ad C OMOpOod Ha
ITOPUTM YYCOHBIX TCHCTBUH.

IIpumeHsiTh  IOJNyYEHHbIE  3HAHMS  I[PU  PELICHUU
reOMETPUYECKUX U MPAKTUUECKHUX 3a]1a4 IPU HEOOXOAUMOCTH
C HaIpaBJISIOIIEH MOMOIIBIO.

3HAKOMHUTBCS € UCTOPHUEH PA3BUTHS TEOMETPUH.

IInomanm.
Haxo:xnenne
nJaomajaei
TPEYroJbHHKOB

[Tonsitue 06 001IEl TEOPUU TIOIIA/IH.

@opmynbl AnsS  IUIOMIAAM TPEYrojbHUKA, MapajienorpaMmma.
*OTHOIIICHHE TUIOMIA/Iel TPEYTOIbHUKOB C OOLIUM OCHOBAaHUEM
WJIU O0IIEH BHICOTOM.

OBjajeBaTh NMePBHYHBIMH NMpPeICTaBJIeHUIMH 00 oO0Imei
TEOpUM IUIomag (Mepsl), ¢opMyJaupoBaTh CBOWCTBA
TUTOINA/HN, BBICHATH UX HATJISHBIN CMBICIT.

[Ipumensats  dopMynsl  IJIOMIAAXM  MapajlieJorpamma,




U MHOTOYT'0JIbHBIX
¢uryp. llnomaan
NOo00HBIX (puUryp
(14 9)

Brruucnenne miomanei CioxkHbIX QUTyp uepes pazOueHue Ha
YaCTH M IOCTpOeHue. ™

[Tnomanu ¢uryp Ha KineTdaToi Oymare.

[Tnomanu mogoOHeIX Guryp. Beraucinenue miomasaeit. 3amadn ¢
NPAaKTUYECKUM Cofiep)kaHueM. *PereHue 3agad ¢ MOMOIIBIO
MeTO/Ia BCTIOMOTaTeIbHOM TUTOoIIaIu.*

TPEYrONbHUKA, TPANCIHA C ONOpPOH Ha CIPaBOYHYIO
HHpOpMAITHIO.
IpumeHAaTH bopmyIbt TUTOIIAIN BBIITYKIIOTO

YeThIPEXYTOJIbHUKA YEPEe3 JUAroHaId M yroi MeXIy HUMH C
OIIOpPOM Ha CIIPABOYHYIO MH(OpMAIHIO.

Haxomuth 1iomaau ¢uryp, n300paxEHHbIX Ha KIETYaTON
OyMmare, HCIOJIL30BATh Pa30MEHNE HA YaCTH U TOCTPOEHUE.
Pa3oupare npuMepbl HCIOIB30BaHUS BCIIOMOraTeIbHON
IJIOLIAU AJIS PELIEHUS TEOMETPUUYECKUX 3a1a4.

HaxomuTh momanu mOAOOHBIX (GUTYp C OHOpod Ha
CIIPaBOYHYIO HH(OPMAITHIO.

BoIuHCcasiTh IUIOMAAN PA3TUYHBIX MHOTOYT'OJIbHBIX (DUTYP.
Pemarth 3a1auu Ha IUIOIA/Ib C IPAKTUYECKUM COAECPKAHUEM
I10CJIE COBMECTHOI'O aHAJIN3A.

Teopema
Iudgaropa u
HayYyaja
TPUTOHOMETPHUH
(10 9)

Teopema Iludaropa, e€ moka3arensCTBO U MPHUMEHEHUE.
Oo6patnas Teopema ITugaropa.

OmnpeneneHrne TPUTOHOMETPUYECKUX (YHKIUNH OCTpOro yria,
TPUTOHOMETPUYECKUE  COOTHOIIEHHS B IPSIMOYTOJIBHOM
TpeyroinbHuKe. OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO.
CooTHomIeHUsT  MEXJAYy CTOPOHAMH B MPSMOYTOJIbHBIX
TpeyroiibHUKax ¢ yriamu B 45° u 45°; 30° u 60°.

®opmynupoBath Teopemy [ludaropa, mcmosib3oBaTh €€ B
MIPAKTUYECKUX BBIYMCIICHUSX.

Brnagerb  TOHATHSMH  TPUTOHOMETPUYCCKUX  (DYHKITHI
OCTPOTr0 yria, MPOBEePATh UX KOPPEKTHOCTD.

BbIBOAMTL  TPUTOHOMETPUYECKHME  COOTHOIICHUS B
MPSMOYTOJIBHOM TPEYTOJbHUKE C OIMOpPOM Ha CHPaBOYHYIO
uHpOopManmro.

HccnenoBaTh  COOTHOIICHHS  MEXIy  CTOpOHAMU B

MPSIMOYTOJIBHBIX TPEYTOJIbHUKAX C yriamu B 45° u 45°; 30° u
60° ¢ HanpaBJISIONIEH MTOMOIIBIO.

Hcnmoan3zoBath  (QopMynbl  mpuBeAeHUS U
TPUTOHOMETPUUYECKOE TOXKIECTBO JUIsI HAX OXKJCHUS
COOTHOLIEHUH MEXAy TPUTOHOMETPUYECKMMH (DYHKLIUAMU
pPa3IMYHBIX OCTPBIX YIJIOB C OINOpPOH Ha CIPaBOYHYIO
nHpopManuro.

IIpuMeHSAITH NOJYYCHHBIC 3HAHUS U YMEHHs IPU PELICHUU
MPAKTUYECKUX 3a7ad (IpU HEOOXOIUMOCTH C OINOpOH Ha
QJITOPUTM TIpaBUIIA).

3HAKOMMTBCS C HCTOPHUEHPA3BUTHS T€OMETPHH.

OCHOBHOC




Yrisbl B BrincanHble ¥ HEHTpaIbHBIC YIIIBI, YI'OJ MEXAY KacaTrelbHOH 1 |MopMyJHpPOBATHL OCHOBHBIC OIPEICIICHUS, CBS3aHHBIE C
OKPY>KHOCTH. XOpIOH. yriaMy B Kpyre (BIUCaHHBIN yrol, IEHTPAJIbHBII YTom).
Bnucannsbie VYTIBl MEXY XOpAaMHU U CEKYILIUMH. HaxoauTh BIUCaHHBIE YIJIBI, OMMUPAIOIIMECS HA OAHY AYTY,
U ONHCAHHDbIE Brincannbple ¥ ONMMCaHHBIE YETHIPEXYTONBHUKH, UX MPHU3HAKH ¥ | BBIMMCISATDH YTIIbI C TIOMOIIBIO TEOPEMBI O BIIMCAHHBIX YIJIaX,
YeThIPEXyroJbHUK |CBoWcTBa. IlpuMeHeHMe HTHX CBOWCTB TMpU  PEHICHUH |TEOPEMbl O BIHCAHHOM YETHIPEXYTOJIbHUKE, TEOPEMBI O
u. reOMETPUUYECKHX 3a/a4. LEHTPAJILHOM yIJIe IpU HEO0O0XOAWMOCTH C BHU3YalbHOM
KacareabHbie B3anmuoe pacnonoxkenue OByX —OKpyxkHocTed. Kacanwe | oropoil.
K OKPY>KHOCTH. OKPYKHOCTEH. HccnenoBath, B TOM 4YHCIE C MOMOUIBIO LHPPOBBIX
Kacanue pecypcoB, BIIMCAaHHbIE W OIMCAHHbBIE YEThIPEXYTOJILHUKHY,
OKPY’KHOCTeId BBIBOJIUTh HMX CBOICTBA M TPU3HAKU IIOCIE COBMECTHOTO
(13 v) aHaIMn3a.
Hcnoab3oBaTh 3TH CBOMCTBA M TNPHU3HAKU MpPU PEILICHUU
3a/1a4.
IMoBTOpeHue, [ToBTOpEHNE OCHOBHBIX TOHSATHH W METOIOB KypcoB 7 u 8 |Pemarh 3a1a4dM Ha MOBTOPEHHUE, WIUTIOCTPUPYIOIINE CBS3H
o0o0menue KJ1accoB, 000011IeHNe 3HAaHUH. MEX]Ty Pa3TUYHBIMH YaCTsIMH Kypca.
3HAHUM
(4 9)

9 kjacc (He meHee 68 u)

HazBanue
pasaena (TemMmbl)
Kypca (4uciio

OcHoBHOE coaepxaHue

OcHOBHBIE BUbI 1€ATEJILHOCTH 00y4al0IIMXCS

4acoB)

Tpuronomerpusi. |Omnpenenenne TPUrOHOMETpHUECKUX (yHKIMHA yriaoB or 0° no|dopMyaupoBaTh  omnpeaejaeHHsi  TPUTOHOMETPUYECKUX
Teopembl 180°. KocuHyc M CHHYC TpsIMOTO M Tynoro yria. Teopema |(QyHKIHI TYIbIX W HPSIMBIX YIJIOB C BU3YaJIbHOW OITOPOW.
KOCHHYCOB M kocuHycoB. (OO0o0OmEHHas) Teopema cHHYCOB (C pamuycoMm | DopMymupoBaTh TEOpEeMy KOCHUHYCOB U TEOPEMY CHHYCOB (C
CHHYCOB. ONMCAaHHOW OKpYyXHOCTH). HaxoxaeHue [UIMH CTOpPOH | |paJnyCcOM ONMCAHHOM OKPYKHOCTH).

Pemenue BEJINYUH YIJIOB TPEYT OJIbHUKOB. Pemiath TPEyroJbHUKA C ONOPOM HA AITOPUTM YYCOHBIX
TPeyroJIbHUKOB dopmyna MIoLAau TPEeYrojbHUKA Yepe3 JIBE CTOPOHBI U Yrod | IeUCTBHIl.

(16 1) Mexay HuMu. @opmyna mIomaan YeThIpEXyrojibHUKa yepes ero | Pemiate mpakTHYecKHe  3aJauM, CBOASAIIHEC K




JIMArOHAJIU U yroJl MeXKy HUMH.
[IpakTHyeckoe mpuMeHeHNe T0Ka3aHHbBIX TEOPEM.

HAXO0KACHUIO PAa3/IMYHBLIX 3JICMCHTOB TPCYTIOJbHUKA.

IIpeo6pasoBanmne | *[lonsTue o npeoOpazoBaHUM OJO0OUS. OcBauBathb TOHSITHE npeoOpa3oBaHus noo0usl.
noxoous. CoOTBETCTBEHHBIE 2JIEMEHTHI TOJOOHBIX QUTYD. HceienoBaTh OTHOIICHHE JTMHEHHBIX JIEMEHTOB (UTYp MPHU
Mertpuueckue Teopema 0 Tmpou3BENEHUU OTPE3KOB XOpA, Teopema o |mpeodpa3oBaHuu noaodus. HaxoamTs npumepsl mofolust B
COOTHOIIIEHUS B MPOU3BEICHUU OTPE3KOB CEKYIIHUX, TeopeMa O KBaJApaTe |OKpYKaloUlel NeiHCTBUTEILHOCTH.
OKPY:KHOCTH KacaTenbHOU. [IpuMeHeHWE B pEIICHHH T'e€OMETPHUYECKUX | *BBIBOAMTH METPUUECKHUE COOTHOIICHHS MEXIY OTpEe3KaMu
(10 9) 3ajmad.* XOpA, CEeKyIIMX M KacaTelbHBIX C MUCIOIb30BAHUEM
BIIMCAHHBIX YTTIOB M MOAOOHBIX TPEYTOILHUKOB.
Pemath reoMeTrpuyeckue 3aJaud U 3aJaud U3 PEajbHOM
YKU3HU C UCIIOJIb30BAHUEM MOJIOOHBIX TPEYT OJIbHUKOB. ™
BexTopsbl Omnpenenenrne BEKTOPOB, CIOKEHHE U Pa3HOCTh BEKTOPOB, | Mcmosb3oBaTh BEKTOpHl KaK HaNpaBlIEHHBIE OTPE3KH,
(12 v) YMHOXEHHE BEKTOpPA HA YUCJIO. HCCJIe0BATH reOMETPUYECKUI (mepemerieHue) "
OU3NYECKHUI U TEOMETPUYECKUM CMBICIT BEKTOPOB. ¢busmyeckuii (cmiia) CMBICTBI BEKTOPOB C OMOpOM Ha
PasznojkeHue BeKkTOpa MO JIBYM HEKOJUIMHEAPHBIM BEKTOpaM. | BOIPOCHBIN IIJIaH.
Koopaunate! BexTOpa. 3HaTh omnpegeleHHsi CYMMbl U pa3HOCTH BEKTOPOB,
CkansipHOE TIPOM3BEACHUE BEKTOPOB, €r0 TPUMEHEHUE JUIS | yMHOXKCHHS BEKTOpa Ha 4HCIIO, HCCJIe0BATH
HAXOXK/IEHUS JUTMH U YTJIOB. TEOMETPUUYECKUN U (PU3NYECKUI CMBICIIBI 3TUX OTNEPAIIHii.
Pemmenwe 3a1a4 ¢ TOMOIIBIO BEKTOPOB. Pemare reoMeTpuueckne 3aJadd ¢  HUCIOJIb30BAaHHEM
[IpuMeHEeHHEe BEKTOPOB I PEIICHUS 3a7ad KWHEMATHKH U | BEKTOPOB.
MEXaHUKH. PacknaapiBaTh BEKTOp IO JBYM  HEKOJJIMHEAPHBIM
BEKTOpPaM.
Hcnoab3oBaTh  CKAIIPHOS  TPOM3BEICHHUE  BEKTOPOB,
BBIBOJAMTH €0 OCHOBHBIE CBOMCTBA.
Buluncasith CyMMy, Pa3HOCTh U CKAISIPHOE TPOM3BEICHUE
BEKTOPOB B KOOPJMHATAX.
IpuMeHSITHL CKAIAPHOE TMPOU3BEIACHUE I HAXOXKICHUS
JUIMH U YTJIOB.
JlekapToBbI JlexapTOBBI KOOPIMHATHI TOYEK Ha TUIOCKOCTH. OcBauBaTh NMOHATHE NPSIMOYIOJIBHOW CHCTEMBI KOOPJIUHAT,
KOOPAUHATHI Ha | *YpaBHeHHE NPAMON.* YrioBol KOI(PPHUIIMEHT, TaHTEHC YrIiia |/IeKapTOBBIX KOOPIUHAT TOUKH.
MJIOCKOCTH HAKJIOHA, MapaielbHble U MEPIEHAUKYISPHBIE MPSMBIE. HccnenoBaTh ypaBHEHHE TPSIMOM M OKPY)XKHOCTH C OIOPO




Ow

VYpaBHeHHe OKpyXHOCTH. HaxoxaeHwe KOOpIWHAT TOYEK
MIEPECEUCHHUS OKPYKHOCTH U MPSMOM.

Meton KoOpAMHAT IIPU PELIEHUH T'€OMETPUYECKUX 3a/1a4.
Hcnonp3oBaHne METONA KOOPJIMHAT B MPAKTUYECKUX 3aa4ax

Ha BOIIPOCHBIN IIJIaH.

Haxoauts LeHTp U paanyc OKpy>KHOCTHU MO €€ ypaBHEHHUIO.
Pemath 3a1auMHa HAXO0KJICHUE TOYEK [IEPECEUEHUS MTPSIMBIX
Y OKPY’KHOCTEH C IOMOIIbIO METOAA KOOPAUHAT.
Hcnoab3oBaTh CBOMCTBA YriioBoro koddduinenta npsaMoit
IIpY PpEUIEHUM 3a7ad, M ONPEACNICHUS PaclOJIOXKCHUS
MIPSIMOA.

IIpuMeHsiTh KOOPJVHATHI NPU PELIEHUH F€OMETPUYECKUX U
MPAKTUYECKUX 3a/1ad, Ui MOCTPOCHHMSI MaTeMaTUYECKUX
MoJIeNIel peallbHbIX 3a7a4 («METO KOOpIUHATY).
IMoab30oBaThest I8 TOCTPOEHUS M MCCIEAOBaHUU
1U(POBBIMU PECYpPCaMHU.

3HAKOMMTBCS C MCTOPHEH Pa3BUTHA FEOMETPUN

IIpaBuiabHbIE
MHOI'0YI 0JIbHUKH.
Jlnuna
OKPY/KHOCTH H
IUIOINAAb Kpyra.

HpaBI/IJ'II)HI)Ie MHOI'OYT'OJIbHUKH, BBIYHUCICHHUC HX J3JICMCHTOB.
Yucno m u IMHA OKPYXHOCTU. J[MMHA AYrH OKPYKHOCTH.
Pannannasa mepa yrna.

[lmomans kpyra W €ro 3JIEMEHTOB (CEKTOpa W CETMEHTA).
Brruncnenue minomiaaen Guryp, BKIIOYAIOMUX SJIEMEHTHI KpyTa.

®DopMyJIMpPOBATH OIpEeICIICHUE
MHOI'Oyr'OJIbHUKOB, HAXOAUTh UX DJIEMECHTHI.
I[Hoab30BaThCSl MOHATHEM [UIMHBI OKPYKHOCTH, BBEIEHHBIM
C IOMOUIbIO TMPABUJIIBHBIX MHOIOYI'OJbHUKOB, OMNPeENeIsiTh
YHCIIO 7T, AJUHY 1yTU U paJluaHHYI0 Mepy yria o oopasiy.

IMpaBUJIBHBIX

Boruucienne IIpoBoauTHL Mepexoa OT paAMaHHON MEPHI yria K rpaJlyCHON
niomaaei 1 Ha00OpOT MO BU3YyaJIbHOW Omope.
8 4) OmnpeneasiTh IUI0MAAL KPYTa.
BoiBoauTh Gopmyibl (B rpaLyCHONW U paJuaHHON Mepe) UL
JUIMH AYT, IUIOMIAJEH CEKTOPOB M CETMEHTOB C OIMOPOM Ha
BOIIPOCHBIH IJIaH.
Burunciasite miomany (Guryp, BKIIOYAOIIMX SJIEMEHTHI
OKpY)KHOCTH  (Kpyra) C OHNOpOM Ha  CHPaBOYHYIO
uHpopManmio.
HaxoauTh Iomaay B 3aa4ax peajibHOM )KU3HHU.
JABuxeHust *TloHsiTHE O ABMKEHUHU IIJIOCKOCTH. Pa3zoupars  npuMepbl,  WUIIOCTPUPYIOIIME  IOHATHUSA
IJIOCKOCTH [TapannenbHbIi IepeHOC, MOBOPOT U cUMMETPHs. OCH M LEHTPHI | ABUKEHUS, IEHTPOB U OCEN CUMMETPHH.
(64) CUMMETPUHU. @opMyJIHPOBATH ONPEICIICHUS IApPAJUIEIBHOIO IIEPEHOCa,

[IpocTeiinye nmpuMeHEHNs B PEIICHUN 3a1a9™.

MMOBOPOTa U OCEBOM CHMMETPUM C BHU3YaJIbHOM OMNOPOM.




HaxoauTh HETIOJBUKHBIE TOYKH 11O 00pasiry.

HaxoauTh LEHTPHI U OCH CUMMETPHI IpOCTeUIINX QUryp Mo
o0pasiy.

*TIpuMeHATHh MapajuIeIbHBI MEPEHOC U CUMMETPHUIO IpPU
peIIeHUH TEOMETPUIECKUX 3a1a4 (pa3OupaTh IPUMEPHI).
Hcnoan30BaTh U1 NOCTPOCHUS U UCCIIEAOBAaHUM LIU(PPOBLIE
pecypcel.*

IToBTOpEHMUE,
0000mIeHMe,
cucTeMaTH3aus
3HAHMH

(74)

[ToBTOpeHHE OCHOBHBIX TOHATHM W METOIOB KypcoB 7—9

KJIacCOB, 00OOIIIEHHE U CHCTEMAaTH3aIMs 3HAHNH.

[Tpocreiimme reomerpuueckne (UTYpHl W HUX CBOWCTBA.
H3mepeHne reoMeTpu4eCcKuX BEIUYHH.

TpeyronbHUKHU.

[TapannenbHbIE U IEPIICHIUKYIISIPHBIE MPSIMBIE.
OKpyXHOCTh M Kpyr. ['eomeTpuueckue MOCTpPOEHHUs. YTIbI B

OKpY’)KHOCTH.  BmnmcaHHble ©  onucaHHblE  OKPY)KHOCTH
MHOT'OYT OJIbHUKOB.

[IpsiMast 1 OKpPYKHOCTb.

YeTbIpEXyroabHUKN. Bnucannsie " OIHCaHHBIE
YETBIPEX YT OJIBHUKHU.

Teopema ITudaropa u Hagasia TpuroHomMeTpuu. Pemennue oomux
TPEYTrOJIbHUKOB.
IIpaBUIIbHBIE MHOIOYT OJIBHUKHU.

[IpeoOpazoBanms TIJTIOCKOCTH. JIBoKeHwMsI. [TonoGwue.
Cummerpus.
IInomans. Brruucienue mmomane. Ilnomagn mogoOHBIX

¢uryp.
JlexapTOBBI KOOpIAMHATHI Ha INIOCKOCTH.
BekTopsb! Ha INIOCKOCTH.

OnepupoBaTh MOHATUSIMHU: (DUrypa, TOUKa, MpsMas, yroi,
MHOT'OYI'OJIbHUK, PaBHOOEIPEHHBIH W  PaBHOCTOPOHHUI
TPEYroJbHUKH, TPSMOYTOJIbHBIA TpPEyroJbHUK, MEHaHa,
OuccekTpruca ¥ BBICOTa TPEYrONbHUKA, MApAIIIEIOrPaMM,
poMO, TPSMOYrONBbHUK, KBaapar, Tpameuus; OKPYXHOCTb,
KacaTeNbHasl; paBEHCTBO M MoJ00ue (pUryp, TpeyroiabHUKOB;
MapajyieIbHOCTh W MEPIECHAUKYISAPHOCTh TPSMBIX, YroJl
MEXIy NPSMBIMH, CHMMETPHS OTHOCHTEIBHO TOYKUA H
NpsIMOi; JUIMHA, PAcCTOSHHUE, BEJIMYMHA YIJa, IUIOLIA/b,
epUMeETp.

Hcnoan3oBats  ¢opMmysbl: mepuMeTpa M IUIOLIAIH
MHOT'OYT'OJIbHUKOB, JUIMHBI OKPYXHOCTH M IUIOIIAJAH KpYra,
00BEMa PSMOYTOJIEHOTO TIap AJUIENICTTUTIE 1A,

OnepupoBaTh TNOHATHSMH: [PSAMOYrojbHasg cCHCTEMa
KOOPJMHAT, BEKTOpP; MCHOJb30BaTh OTU IOHATUSA JJS
MIPEJCTaBJICHUS JaHHBIX W PEIICHUs 33a71ad, B TOM YHCIE W3
JPYTUX YyU4eOHBIX MPEIMETOB.

Pemath 3a1ayM Ha I[IOBTOPEHHE OCHOBHBIX IIOHSATHUH,
WUTIOCTPAINIO CBS3€H MEXIy Pa3lMYHBIMH YacTSIMH Kypca.
BpiOupats MeTo IS peLIeHus 3a0a4H.

PemaTth 32124 U3 OBCEIHEBHON KU3HHU.

TEMATHUYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA»




IO TOOJAM OBYYEHUA)

7 kaacc (He meHee 34 1)

Ha3zBanue
pasnena (TemMbl)
(4HCJ10 YacoB)

OcHoBHOE coaepxaHue

XapakTepuCcTHKA 1eATeJbHOCTH 00y4ai0IMXCs

IIpeacraBiienue [IpencraBinenne fgaHHbIX B Tabmumax. Ilpaktnyeckue | OcBamBaTh  Ha  6a30BOM  ypOBHE  CIOCOOBI
JAAHHBIX BBIUUCIICHUSI TIO TaOJMYHBIM JaHHBIM. VI3BleYeHHE W | NPEICTABICHUS CTAaTHCTUYECKUX JAaHHBIX M YHCIOBBIX
(7 9) WHTEpIpeTanus TaOIUYHBIX JaHHBIX. [IpakThueckas pabora | MacCHBOB C TOMONIbIO TaOJWII ¥ JMarpaMm  C
«Tabauupby. UCIIOJIb30BaHMEM  aKTyaJIbHBIX M BaXHBIX JIAaHHBIX
['padguueckoe mpeAcTaBICHUWE MTAHHBIX B BHJE KpPYroBbIX, | (Iemorpaduueckue JTaHHBbIE, IIPOU3BOJICTBO
CTONOUKOBBIX  (cTONMOuYaThIX)  auarpamMM.  UTeHHMe U | NPOMBIIIJIEHHOW M CElNbCKOXO3SHCTBEHHOW NPOAYKIIHH,
noctpoeHue  guarpamm. llpumepsr  nemorpaduyeckux | OOILIECTBEHHBIE U IPUPOTHBIC SIBICHUS).
Jarpamm. M3yuyars wMeroabl paboThl ¢ TaONMYHBIMH |
[TpakTrueckas padora «J{narpamMmbiy. rpaduyecKuMu MPECTABICHUSIMU IaHHBIX C IOMOIIbIO
U(POBBIX PECYPCOB B XOJ€ MpakTUUYEeCKHX paboT (c
HaIlPaBJIAIOIIEH TOMOIIIBIO).
OnucarenbHast Yucnossie HaOOpbl. CpenHee apupMeTHIECKOE. OcBauBaTth, Ha 0a30BOM YpPOBHe INOHATHS: YUCIOBOU
CTATHCTUKA Menunana ynciaoBoro Habopa. Y cTOHYMBOCTh MEUAHBI. Habop, Mepa LIEHTPAIbHOM TEeHAECHIIUU (Mepa LEHTpa), B
8 ) [TpakTideckas pabota «CpeaHue 3HAUCHUS Y. TOM YHCIIe CpellHee apu(hMEeTHIECKOe, MEIUaHA.

HauOonpiiee 1 HauMeHbIIIEE 3HAYCHHUS YUCIOBOTO Habopa.
Pa3zmax.

OnucepIBaTh CTAaTUCTUYCCKHE JaHHBIE C TOMOIIBIO
cpenHero apupMeTH4ecKoro u Menuansl. Pemare 3amaun
(c wWcmonp30BaHWEM 3PUTENLHOM HATJSIIHOCTH W/WIHU
BepOAIbHOW OITOPHI)

H3yuaTh cBOiiCTBA CPEIHUX, B TOM YUCIIE C IOMOILIBIO
U(POBBIX PEeCypcoB, B XOA€ MPaKTUYECKUX padoT, (c
HaIpaBJISIOIIEH TOMOIIIBIO).

OcBauBaTh Ha 62a30BOM YPOBHE NMOHATHS: HAOOJbIIEE
Y HauMEHbIIIee 3HAYCHHS YUCIIOBOTO MAacCHBa, pa3Max.
PemaTh 3aga4un Ha BHIOOp crioco0a ONMMCaHUs JAaHHBIX B




COOTBETCTBUM C IPUPOAOM  JaHHBIX U
HCCIIEIOBAHMS C HAIIPABJIAIOIIEH ITOMOILBIO.

HeJIIMHA

Cayuyaiinas *CnyuaiiHas U3MEHYUBOCTH (MMpuMephl). YacTora 3HaueHnit B | *OcBamBaTh NOHSITHA: YacTOTa 3HAYCHHH B MAacCHUBE
W3MEHYUBOCTh MaccHBe JIaHHBIX. [ pynnupoBka. ['mcrorpammesi. JAHHBIX, TPYIIHPOBKA JAHHBIX, THCTOrpaMMa.
(64) [Tpaktuyeckas pabora «CinydaiiHas H3MEHUYUBOCTh». ™ CTpouTh TUCTOrpaMMBI 110 00pasily
OcBauBaTh TpadUIeCKUe NMPEICTABICHUS PAa3HBIX BHJIOB
CIIy4ailHOM M3MEHUYMBOCTH, B TOM YHCIE C IOMOIIBIO
U (POBBIX PECYPCOB, B XOJE MPAKTUIECKOU PabOTHI. ™
BBenenue B *T'pad, BepmuHa, pedpo. [IpencraBnenue 3agaun ¢ nomoiiplo | *OcBauBaTh NMOHATHA: Tpad, BepmmHA Tpada, pedpo

Teopuro rpagos
(44)

rpada. CreneHb (BaJIeHTHOCTh) BeplIMHBI. Yucio pébep u
cyMmapHas creneHb BepiinH. Llens u nukin. Ilyte B rpade.
[Tpencrasienue o cBsa3Hoctu rpada. O6xon rpada (sitnepon
nyth). [Ipencrasnenne o0 opueHTHPOBAHHBIX rpadax.™

rpada, crenenp (BaJe€HTHOCTb BEPIIMHBI), LEMb U IIUKII.
OcBanBaTh TOHATHS: NyThb B rpade, SHIEpPOB MYTh,
00xox rpada, OpUeHTUPOBAHHBIN Tpad.

OO0cy:xnaTh peumieHue 3aJa4d  Ha IIOMCK CYMMBI
cTeneHed BepmmH rpada, Ha MOMCK o0xoma rpada, Ha
MOUCK MyTed B  OPUEHTHPOBAHHBIX Trpadax ¢
HaIIpaBJISOIIECH TOMOILBIO.

OcBanBaTh cnoco0bl NPEACTaBIECHUS 3aJad M3 Kypca
anreOpbl, T€OMETPUM, TEOPUU BEPOATHOCTEH, IPYrUx
peIMeToB ¢ MoMoulblo TIpadoB (KapThl, CXEMBI,
JIEKTPUUYECKHE LENH, (YHKIUOHAIbHbIE COOTBETCTBUS)
Ha npumepax. *

BepositHOCTB M
4acToTa
CJIYy4aiiHOT 0
coObITHS

(4 1)

*CiyyaifHbIil ONBIT M ciiydaifHoe coObiTHe. BeposTHOCTh U
yactora COOBITHS. PoONb ManoBEpOSTHBIX W TPAKTUYECKU
JIOCTOBEPHBIX COOBITHH B mpupoje U B obmecTBe. MoHeTa u
UTpalibHasi KOCTh B TEOPHH BEPOSITHOCTEH.

[TpakTrueckas padora «HacTora BbIaieHus: opia».™

*OcBauBaTh NMOHSITHSI: CIyYaillHBIM ONBIT U CllydyaiiHOE
cOOBITHE, MaJIOBEPOSITHOE M NPAKTUYECKU JOCTOBEPHOE
coObITHE.

M3yyaTh 3HAYMMOCTb MAaJOBEPOSTHBIX COOBITUH B
npuposie U oO0IIecTBE Ha BaXKHBIX IpHUMepax (aBapuu,
HecyacTHbIE cllyyau, 3ammra HEepCOHAIBHON
nH(popMaLuy, repegada JaHHbIX).

H3yyath poib KIACCUYECKUX BEPOSTHOCTHBIX MOJENEH
(MOHeTa, urpasibHasi KOCTh) B TEOPUHU BEPOSITHOCTEH.
Ha6monath M m3y4yaTh 4acTOTY COOBITMH B IPOCTBIX




IKCIIEPUMEHTaX, B TOM YHCIIE C MOMOIIBIO MHU(POBHIX
PECYPCOB, B X0O/i€ PAKTHIECKOH pabOTHL. >

O000mEeHue,
KOHTPOJIb
(549)

[IpenacraBnenne  manHbiX.  OmnmcartenbHas  CTaTUCTHKA.
BeposaTHOCTh ciiydyaifHOrO COOBITHS.

IMoBTOpSATH W3y4eHHOE U BBICTPAMBATh CHCTEMY
3HAHUM.

Pemath 3aJaun Ha NPEICTABICHUE U ONMKCAHUE JAHHBIX
c MTOMOIIBIO W3Y4CHHBIX XapaKTEPUCTHK c
HalpaBJISIOLIEH TOMOILBIO.

O0cyxnaTn npuMepsbl CITy4aiiHbIX coOBITH,
MQJIOBEPOSITHBIX ~ M TPAaKTUYECKA  JOCTOBEPHBIX
CllydyaillHbIX COOBITUH, MX POJAM B NPUPOAE U IKU3ZHU
YeJIoBeKa

8 kiacc (He menee 34 4)

Ha3Banue
pa3neJa (TemMbl)
(4MCJI0 YacoB)

OcHoBHOE coaepkaHHne

XapaKkTepuCcTHKA NeATEeIbHOCTH 00y4aroIuXCs

IloBTOpEHME
Kypca 7 kiaacca
(44)

HpeZICTaBJIeHPle JaHHBIX. OnucarenpHas CTaTUCTHUKA.
Crnydaiinast ”3MeHUYHMBOCTh. CpeTHue YiCIIOBOTro Habopa.
CrnyuvaitHple  coObITHs.  BeposTHOCTH ¥ 4acTOTHL.
Kiaccuueckne Mojaenu TEOpUM BEpOSTHOCTEM: MOHETa H
UTpaJibHast KOCTb.

IloBTOPATH U3YYEHHOE U BBICTPAMBATH CHUCTEMY
3HAHUM.

Pemare 3amaum (mo BH3yaJdbHOH oOmope) Ha
MPEJICTaBICHUE U ONHCAHUWE JAHHBIX C IIOMOILBIO
M3Y4YEHHBIX XapaKTEPUCTHK.

Pemate 3agaum  (mo BH3yaJdbHOH omope) Ha
IIPEJICTaBICHUE TPYNIMPOBAHHBIX JAHHBIX U ONUCAHUE
CIy4ailHOM U3MEHYMBOCTH.

Pemare 3amaum (Mo BH3yaJdbHOH oOmope) Ha
olpeneiIcHue YaCTOTBI CIIy4alHBbIX COOBITHH,
00CyXKICHIE MIPUMEPOB CITy4alHBIX COOBITHH,
MQJIOBEPOATHBIX U IIPAKTHYECKU JIOCTOBEPHBIX
CIIy4allHBIX COOBITUH, WX POJIM B NPUPOAE U IKU3HU
YeJI0BEKa.




OnucarenbHast *Otknonenus. Jlucnepcust uncinoBoro Habopa. CranmaptHoe | *OcBaMBaTh NOHSATHA: JUCIIEPCHS U CTaHAApTHOE
CTATHUCTHKA. OTKJIOHEHHE YUCII0BOr0 Habopa. [luarpaMmmel paccenBaHus. ™ OTKJIOHEHHE, WCIOJIB30BaTh ATH XapPaKTEPUCTHUKU IS
PacceuBanue OIKCAHUs PACCEUBAHUS JAHHbIX.
AAHHBIX YuacTBoBaTh B 00CY:KI€HHU TUNOTE3bI 00 OTCYTCTBUU
4 4) WJIA HAUIMYUU CBA3U 110 AUArpaMMaM pacCEeUBaHMUS.
Ctpouth JAuarpaMMbl PAacCCEUBAHMANO HMMEIOLIUMCSA
JAHHBIM, B TOM YHUCJI€ C MOMOIIbI0O KOMIIbIOTEpa (IMocie
COBMECTHOT'O aHa/In3a).™
MHuo:kecTBa MHuoxecTBO, moAMHOXKeCTBO. Omnepanuu Haja MHOXecTBaMu: | OcBamBaTh MOHATHS: MHOXKECTBO, SJIEMEHT MHOXKECTBA,
(4 q) o0beMHEHUe,  mepecedeHue,  JomonHeHue.  CBoiicTBa | MOAMHOXKECTBO.
orepanui HaJ MHOKECTBAMU : NEePEMECTUTEIbHOE, | BBINOJIHATH onepaumnu HaJ MHOXXECTBAMU
coyeTaTeIbHOe, PACTIPEAETUTENbHOE, BKIIIOUEHUSI. o0beIMHEeHNnE, epeceueHune, 10noIHeHne (o oopasiy).
['padmyeckoe npeicTaBICHUE MHOXKECTB. Hcnoan3oBathb CBOMCTBA: MIEPEMECTUTENBHOE,
codeTaTeIbHOe, paclpeAeuTeNbHOe, BKIIOUEHUS (C
WCIIOJIb30BAaHUEM BU3YaJIbHOW OIOPHI).
Hcnoab3oBath rpaduueckoe MpecTaBIEHUE MHOMXKECTB
MpU OINKCAHUM PEATbHBIX MPOIECCOB U SIBJICHUW, MpPU
pelIeHNN 3a/1a4 U3 IpYyruX yu4eOHBIX MPEIMETOB U KYPCOB
(c UcIoNB30BaHUEM BU3YaIbHOM OIOPHI).
BepositHOCTH DJIeMEHTapHbIe COOBITHSL. Cnyuaiinbie coObiTug. | OcBamBaTh Ha  0a30BOM  YpOBHe  TOHSITHS:
CJIYYAHHOrO0 brnaronpusitcTByrormiue 3J€MEHTapHbIE COOBITHS. | DJEMEHTapHOE CcoObITHE, Cciay4ailHOe COOBITHE Kak
coObITHS BepositHoctt  coObiTui. OmNbITBI € PaBHOBO3MOXHBIMH | COBOKYIHOCTbh  OJAronpUATCTBYIOIIUX — AJIEMEHTapHBIX
(6 9) AJIEMEHTapHBIMHU COObITUSAMU. CiTydaifHbIN BBIOOP. COOBITUI, PABHOBO3MOKHBIE 3JIEMEHTAPHBIE COOBITHSI.

HpaKTI/I‘-ICCKaSI pa60Ta «OnbITHI C PaBHOBO3MOXKXHBIMU
SJICMCHTApPHBIMU COOBITHSIMI).

PemaTh 3a1aun Ha BbIYUCIICHHE BEPOSATHOCTEH COOBITUI
[0 BEPOSTHOCTSM 3JIEMEHTAPHBIX COOBITUH CIy4allHOro
onelta (C HCHOJIB30BAaHMEM 3PUTENBHON HAIJISIHOCTH
u/unu BepOabHON OMOPHI).

Pemiath 3a1a4mM Ha BBIYMCIICHHE BEPOSTHOCTEH COOBITHI
B ONBITaX C PaBHOBO3MOXXHBIMH  DJIEMEHTapHBIMHU
COOBITHSIMH, B TOM 4YHCJE C IOMOIIBIO KOMIbIOTEpa (C
WCTIONB30BAaHUEM  3PHUTENBHOM  HAIJISTHOCTH — W/WIK
BepOATbHON OTIOPHI).




IIpoBoauTHL M HM3Yy4YaThb ONBITHI C PaBHOBO3MOXXHBIMU
3JIEMEHTAPHBIMU COOBITUSMHU (C MCIIOIH30BAHHEM MOHET,
UTpaIbHBIX KOCTEH, OPYTUX MOJIEIICH )
B XOJ€ TMpPaKTHYEeCKOW paboThl (C MCHOIH30BAaHUEM
BU3YaJbHON OIMOPHI).

BBenenue
Teopuro rpagos
CRY)

*JlepeBo. CBoiicTBa JepeBa: €AMHCTBEHHOCTh  IIYTH,
CyLIECTBOBAHHME BMCSYEH BEPILUUHBI, CBSA3b MEXKAY YUCIOM
BepLINH U yncioM pébep. [IpaBuino ymHONKeHHS. ™

*OcBauBaTh NOHSTHA: JEepeBO Kak rpad Oe3 muKia,
BUCsYas BepIIMHA (JUCT), BETBb JepeBa, MyTh B JIEPEBE,
JTUaMeTp Jiepena.

HM3yuaTh cBoOMCTBa [epeBa: CYIIECTBOBAHHME BHCSIYEH
BEPILMHBI, EIWHCTBEHHOCTh MYTH MEXAYy ABYMS
BEpIIMHAMHU, CBS3b MEXKIY YHUCIOM BEPIIUH U YHUCIOM
pédep.

YuacTBoBaTh B O00CYKI€HHM PpPelIeHUs 3aJa4d Ha
MOMCK U TEPEYMCIICHUE MyTel B JEpEBE, OIpeeIeHUE
yyclia BepIIMH uiu pédep B aepeBe, 00xoJ] OMHAPHOrO
JIepeBa, B TOM 4HCIe C [PUMEHEHHEM IpaBuiia
YMHOXEHHS.*

Cayuaiinbie
coObITHS
(8 1)

*TIpoTUBOMONIOKHOE  COOBITHE. Huarpamma  Diinepa.
OObenuHeHNE U TiepecedeHre coObiThii. HecoBmecTHBIE
coobrTusi. dopmyna crnoxeHus BeposTHocTe. I[IpaBuio
YMHOXXEHHUSI ~ BEPOSITHOCTEM.  YCIOBHast  BEPOATHOCTb.
HesaBucumbie  coObitusi.  I[lpencraBneHue  ciaydaidlHOTO
SKCIIEPUMEHTA B BUJIE JIepeBa.™

*QOcBanBaTh TOHMATHSI: B3aMHO IPOTHUBOIOIOKHEIC
COOBITHS, OINepanuu HaJ COOBITHUSIMU, OOBETUHEHHE U
nepeceueHue CoOBITHH, auarpamma Oiiepa (Ditnepa—
Benna), coBMecTHbIE U HECOBMECTHBIE COOBITHSI.

N3yuyaTth TeopeMbl O BEPOATHOCTH OOBEAMHEHHUS ABYX
coOBbITHH ((OPMYITBI CITOKEHUS BEPOSTHOCTEH ).

YuyacTBoBaTh B 00CY:KI€HHHU pelIeHUs] 3a/Ja4l, B TOM
YKClie TEKCTOBBIE 3a7jaul Ha OIPE/IEICHUE BEPOSITHOCTEN
00BEMHEHUS W TIEPECEUCHUs] COOBITUH C TIOMOIIBIO

YUCIOBOM TpAMOM, auarpamm Dinepa, ¢GopMyInbl
CJIOKEHUS BEPOSITHOCTEH.

OcBauBartnb NOHATHS: IIPaBUJIO YMHOXCHUS
BEPOATHOCTEH, YCIIOBHAsT BEPOSATHOCTb, HE3aBUCUMBIC
COOBITHSI IEPEBO CIAYYalHOTO OIIBITA.

HN3yuare cBoiictBa  (OIpenelieHUs) HE3aBUCHUMBIX




COOBITHH.

YuacTtBoBaTh B 00CYKJIeHMH pellleHUs 3aJayM Ha
OTIpE/ICIICHUE W MCTIOJb30BAHNE HE3aBUCHUMBIX COOBITHH.
YuactBoBaTh B 00CY’JIeHMU pelIeHUs 3aJa4yM Ha
TOMCK BEPOSITHOCTEM, B TOM YHCJE YCJIOBHBIX, C
HCITOJIb30BAaHUEM JIEpEBa CIYIaifHOTO ONbITa.*

006001€eHHeE,
KOHTPOJIb
(4 9)

[IpencraBnenue ganHbix. OnucaTensHas cTatuctuka. ['padsl.
BeposatHocTh CIIy4aiiHOT O COOBITHSL. DJIEMEHTHI
KOMOWHATOPUKH.

IloBTOpPSITH U3Y4YEHHOE M BBICTPAUBATH CHUCTEMY
3HaHUM.

PemaTh 3aJa4u Ha NpPEJCTAaBICHUE U ONUCAHUE JaHHBIX
C  IOMOILBIO U3YYCHHBIX  XapaKTEepPHCTUK (c
HCIIOJIb30BaHNEM BU3YyaJIbHOU OIOPHI).

*YuyacTBoBaTh B OOCYKIEHHH pelIeHHA™ 3aJa4yu C
IpUMEHEeHHEM rpados.

Pemath 3amauym  Ha  HAaxXOXJIEHHE  BEPOATHOCTH
CIIy4aifHOTO COOBITHSI TIO0 BEPOSTHOCTSIM 3JIE€MEHTAPHBIX
COOBITHI, B TOM YHCII€ B OMNbITAX C PABHOBO3MOXHBIMHU
3JIEMEHTAPHBIMH COOBITUSMU (C BU3YalIbHOI OMOpPOIL).
*YuyacTBOBaTh B 00CY:KI€HHM PpelleHUusI™ 3aJauyM Ha
HaXO0XJEHUE BEPOSTHOCTENH 0OBbEANHEHHs U IIepeceueHust
COOBITHI, B TOM YHCJI€ HE3aBUCHMBIX, C HCIIOJIb30BAHUEM
rpadUUecKuX TPEACTABICHUI W JepeBa CIlydailHOTro
OIIBITA.

*Y4yacTBOBaTh B 00CY:KIEHHMH pelIeHHs™ 3aJa4dM Ha
nepevrcieHne KoMOUHAIMH (YKciia mepecTaHOBOK, YMCIa
COUETaHW), HA HAXOXKJICHHE BEPOSTHOCTEH COOBITHH C
OpUMEHEHHEeM KOMOMHATOPUKH, B TOM YHCIE C
WCIONB30BaHUEM TpeyroiabHuKa [lackans.

9 kaacc (He meHee 34 1)

HasBanue
pa3aena (TeMbl)

OcHoBHOE coaepkaHHue

XapaKkTepuCTHKA NeATEeIbHOCTH 00y4aroIIuXCs




(4HCJI0 YACOB)

IloBTOpEHME
Kypca 8 kiaacca
(44)

[IpenacraBnenne  nmanHbiX.  OnmcarenbHas  CTATUCTHKA.
Omnepanuu HaJl COOBITUSIMU. He3aBUCUMOCTh COOBITHIA.

IloBTOpPSITH U3YYEHHOE U BBICTPAUBATH CHCTEMY
3HAHUM.

PemaTh 3aaum Ha Npe/ICTaBICHUE U OMUCAHUE JAHHBIX.
Pematp 3agaum  Ha  HaXOXJICHHE BEPOSTHOCTEU
0o0beIMHEHUs W TepecedeHHs] COOBITHIL, B TOM YHUCIE
HE3aBHCHMBIX, C  HCIOJb30BaHUEM  TpaduuecKux
MPEJICTABIICHUI U JIEPEBA CAYYAHOIO OMNBITA.

PeiiaTh 3aga4uM Ha MepevrcIieHHne KOMOWHAIMKM (Jucia
MEePEeCTaHOBOK, YHCJIA COYETaHWM), Ha HaXOXKICHUE
BEPOATHOCTEN coOpITUI c [IPUMEHECHHUEM
KOMOMHATOPUKH, B TOM 4HCI€ C HCIOIb30BAaHUEM
TpeyronbHuka [lackans

DJIeMeHThI
KOMOUHATOPUKH
(4 1)

KomOunaropnoe mpaBwio yMHOXeHHs. [lepecTaHOBKH.
@axrtopuas. CoueTaHuss MU 4YUCIO codeTaHul. *TpeyroabHUK
[Tackams. ™ [TpakTrueckas pabota «Bpruucienne
BEPOATHOCTEN C MCHONb30BAaHUEM KOMOMHATOPHBIX (YHKLUI
AJICKTPOHHBIX TAOIHUILY.

OcBauBathb Ha  0a30BOM  ypOBHe  TOHATHSA:
KOMOMHATOPHOE TPABWIIO YMHOXCHHS, YIOPSAOYECHHAs
mapa, TpoWKa OOBEKTOB, TIEPECTAHOBKA, (haKTOpHaI
qucaa, COYETaHWE, YHUCIO COYeTaHWUH, *TPeyroyIbHUK
[Tackans.™

Pemats mnpocreiiime 3agauyM  Ha IIEPEUYUCIICHHUE
YIOPSIOYEHHBIX nap, TPOEK, nepevncIeHue
NEPECTaHOBOK M COYETAHHH DJIEMEHTOB Pa3IMYHBIX
MHOXXECTB (TI0 00pa3iry).

Pemats mpocreiimine 3agayM Ha IPUMEHEHHE 4UCIIA
codyeTaHuii B anredpe (COKpaméHHoe YMHOXKEHHUE, OUHOM
HeroToHa) (¢ HanpaBJIstoIe MOMOIIbIO).

Pemath, mnpuMeHsisi KOMOMHATOPUKY, 3aJayd Ha
BBIYUCIICHHE BEPOSTHOCTEH, B TOM YHCIE C IOMOIIBIO
9JIEKTPOHHBIX TaONHIl B XOJ€ MpPaKTHUECKOl paloTsl (C
BU3YaJIbHOH OIOpOii).

I'eomerpuueckast
BEPOATHOCTH

*Teomerpuueckas BeposiTHOCTh. CilydallHbII BEIOOp TOUKH U3
(burypsl Ha MIOCKOCTH, U3 OTPE3Ka, U3 IYTH OKPYNKHOCTH.™

*OcBauBaTh MOHATHE TEOMETPHUUECKON BEPOSATHOCTH.
YuyacTBoBaTth B 00CYKICHHMH PpelleHMsl 3a1a4yM Ha




CRY)

HaxO0XJICHUE BEPOSATHOCTEH B ONbBITAX, MPEACTABUMBIX
KaKk BBIOOp TOYEK W3 MHOTI'OYTIOJbHHKA, Kpyra, OTpe3Ka
WIH TyT'H OKPY>KHOCTH, YHCIOBOT'O TPOMEXKYTKa™

HcnoiTanus
Bepnyiiu
(6 9)

Ucneiranue. Ycnex u Heynmada. Cepusi HMCHOBITAaHWM 110
nepsoro ycnexa. Hcensitanus beprymm. BepostHOocTH
coObiTuii B cepun wucneiTanuil bepuymiu. IlpakTuueckas
pabota «Vcnbitanus bepHymim.

OcBauBaTh Ha 0230BOM YPOBHE NOHATHS: UCIBITAHUE,
3JIEMEHTAapHOE COOBITHE B UCTIBITAHUH (YCTIeX U Heyzaya),
cepusl MWCHOBITAHWM, HACTYIUIEHHE IIEpBOrO  ycrexa
(Heynaun), cepus UCnbITaHUN bepHymu.

Pemiars mpocreiimiue 3agauyd  Ha  HAXOXJIECHHUE
BEPOATHOCTEW COOBITHI B CEpUU UCHBITAHUH /10 MIEPBOTO
ycrexa, B TOM 4Hcie C IpUMEHEHHeM (OpMysibl CyMMBbI
F€OMETPUYECKON MPOrpeccuu (C OMopoi Ha CIPaBOUYHYIO
UH(POPMAITHIO).

Pemate mpocreiimime 3agauyM Ha  HaXOXJIEHHE
BEPOSITHOCTEH  DJIEMEHTApHbIX COOBITUH B  cepuu
WCIBITAaHUN bepHy/uIM, Ha HAaXO0XKICHHE BEPOSITHOCTH
OIPENEIEHHOIO YHCIIA YCIEXOB B CEPUHM MCIBITAHUI
Bepuymiu (¢ BU3yanbHO# oropoit).

H3yuath B X01e NpaKkTH4YecKOil padoThl, B TOM YHCIIE C
IIOMOLIBIO IIU(PPOBBIX PECYPCOB, CBOMCTBA BEPOATHOCTH B
cepuu ucnblTaHui beprymm

Cayuaitnas
BeJIMYMHA
(64)

CnyuaiiHas BenMYMHA W PacHpelelieHHE BEPOSTHOCTEH.
MaremaTtuyeckoe OXHJAHUE M JUCHEPCUs  CIy4alHOU
BenMuuHbL. [lpuMeppl MaTeMaTHyecKoro OXHAAHUS Kak
TEOPETUYECKOIO CPETHETO 3HAUECHHUSI BETUNUHHBI.

[Tonsitue o 3akoHe  OompmMx  uucen. VM3mepenue
BEPOSITHOCTEM € IOMONIBIO 4acToT. [IpuMeHeHue 3akoHa
OONBIINX YHCET.

OcBoutp Ha 0a30BOM YpPOBHe NOHATHSA: CilydyailHas
BEJIMYMHA, 3Ha4YCHUE CIIy4alHOMN BEJIMYUHBI,
pacripeielieHue BEpOTHOCTEH.

HN3yuatr u o00cyXKIaTh IPUMEPHl JUCKPETHBIX U
HENPEPBIBHBIX CIIYYallHbIX BEJIMYUH (POCT, BEC UEIOBEKa,
YHUCICHHOCTh  HACEJIEHUS, apyrue U3MEHYUBBIE
BEJIMYMHBI, pacCMaTpHUBaBIIMECS B Kypce CTAaTUCTHKH),
MOJICIbHBIX ~ CIIy4alHbIX  BEJIMYUH, CBSI3aHHBIX CO
CTy4allHBIMH ombITaMu (OpOCaHWE MOHETHI, WUTPaTHHOU
KOCTH, CO CIIy4ailHbIM BEIOOPOM U T. 11.).

OcBauBath Ha  0a30BOM  ypOBHe  TOHAITHUSA!
MaTEeMaTHUYECKOE OXKHUJAHHME CIIy4alilHOM BEIMYMHBI KaK




TEOPETUYECKOE cpenHee 3HAuYEHHUE, aucnepcus
CIy4aillHOW BEJIMYMHBI KaK aHAJIOT AUCIEPCHUH YUCIOBOTO
Habopa.

Pematp 3amaum Ha BBIUKCICHUE MAaTEMaTUYECKOIO
OKMJAHWS W  JIACIEPCUM  JIUCKPETHOM  CIy4ailHOU
BEJIMYMHBI 110 33JJaHHOMY PaclpeaesiCeHUI0, B TOM YHUCIIE
3aja4y, CBSI3aHHBIX CO CTPAaXxOBaHUEM WU JIOTepesiMH (C
HaIpaBJIIOIIEH TOMOIIIBIO).

3HAKOMHUTBCH C MAaTeMaTHYECKMM  OXHMJAHUEM U
JUCIIEPCUENl HEKOTOPBIX DPACIpPEAEICHUI, B TOM 4YHCIE
pacrpeneneHns CIy4aiiHON BEIUYMHBI «UUCIO YCIIEXOB»
B CepuM UcnbITaHui bepHysiu.

M3yuaTrh, 4yacTtoTy cOOBITHS B  TMOBTOPSAIOIIUXCS
CIIy4alHBIX ONBITAX KaK CIIY4alHYIO BEJIMYHHY.
3HaKOMHUTBCS C 3aKOHOM OoibImux uucen (B Qopme
bepuynnu): mpu OONBLIIOM YHCIE ONBITOB YacToTa
COOBITHSI OJIM3KA K €r0 BEPOSTHOCTH.

Pemath 3amaum  Ha H3MEPEHUE BEPOSITHOCTEH C
HOMOIIBIO YACTOT (C HANPABJIAIOLIEH MOMOIIBIO).
OOcyxk1aTh  poiib  3aKkoHa  OONBLIMX  4YHMCENT B
000CHOBaHUU YaCTOTHOT'O MeToAa A3MEPEHUS
BEPOSATHOCTEH.

OO0cy:k1aTh 3aKOH OOJBIIMX YHCEN KaK IPOsBICHUE
CTaTUCTUYECKON YCTOMYMBOCTH B M3MEHUYUBBIX SIBJICHUSX,
poJib 3aKOHAa OOJIBIIMX YHCET B NPUPOAE M B KHU3HU
YeJI0BEKa.

0O06o001enue,
KOHTPOJIb
(10 u)

[IpencraBienue  JaHHBIX.
BeposarHocTh CIIy4aifHOT O COOBITHS.
koMOuHaTopuku. CrydaifHble BETUYUHBI M paCpeIesICHHUS.

OmnucarenpHas  CTAaTUCTHKA.
DJIEMEHTEI

I[MoBTOPSITH H3y4EHHOE U BBICTPAMBATH CHCTEMY
3HAHHH.

Pemath 3a1a4m Ha NPEICTABICHUE U ONUCAHUE JAHHBIX.
Pemath, 3agauMm Ha  HaxXOXKJACHUE  BEPOATHOCTEU
COOBITHI, B TOM YHCJIE B OMBITaX C PaBHOBO3MOXKHBIMU
3JIEMEHTapHBIMU COOBITHSIMH, BEPOATHOCTEMN
00BbEIUHEHUS M IEePECCUYCHUS COOBITUM, BBIUMCIIATH




BEPOATHOCTH B  OMNbITAX C CEPUSAMH  CIy4aHHBIX
UCIILITAHUN

[Ipu paspabotke paboueld mnporpamMMmMbl B TEMAaTHYECKOM IUIAHUPOBAHUU JOJKHBI OBITh YUYTEHBl BO3MOXKHOCTH
UCIIOJIb30BAHUS AJICKTPOHHBIX (MHU(PPOBHIX) 00pa30BATEIBHBIX PECYPCOB, ABISIOMNXCS YI€OHO-METOMUYESCKIMHU MaTeprUaIaMu
(MyIbTUMEIUITHBIE TIPOTPAMMBI, JJIEKTPOHHBIE YYEOHUKM ¢ 3aJaYHUKH, OJJIEKTPOHHbIE OWOIMOTEKH, BUPTYaJIbHBIC
71a60paToOpUu, UTPOBBIE MPOTPAMMBI, KOJIJIEKIIUK HU(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB), UCIOIb3YEMBIMH JIJII O0y4YCHUS U
BOCIIUTAHUS PA3JIUYHBIX TPYII MOJIb30BaTENECH, MPEACTABICHHBIMU B AJIEKTPOHHOM (IIM(DPOBOM) BUZIE U PEATU3YIOIIUMHU
mumpaktudeckue BosmoxHoct KT, comepikanue KOTOPBIX COOTBETCTBYET 3aKOHOIATENIBCTBY 00 00pa3oBaHUMU.
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