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[TOACHUTEJIBHAA 3AIINCKA

ApnantupoBaHHas paboyas mporpamMma Mo MaTeMaTUKe JJIsl 0Oy4aroIIuXxcs ¢
OTrpaHUYEHHBIMU BO3MOXKHOCTSIMH 3710p0Bbs (Hasnee — OB3) Ha ypoBHE OCHOBHOIO
o0miero oOpa3oBaHMs MOArOTOBJIEHA Ha 0cHOBE DefepaabHOro rocy1lapcTBEHHOIO
00pa30BaTENbHOIO CTaHAapTa OCHOBHOIO 0OIIero o0pa3oBaHUS. [Tpuxa3
Munnpocsemienuss Poccun ot 31.05.2021 . Ne 287, 3apeructpupoBaH
MunucrepctBoM roctuuu Poccuiickoit ®@enepannu 05.07.2021 r., nanee — ®I'OC
OOO. Paboueit mporpamMmbl OCHOBHOTO OOIIET0 0Opa3oBaHMs IO MPEAMETY
«Maremarukay, [IporpamMmmel BOCOUTaHUs, C YIETOM paCIpEAeSIEHHbIX MO Kilaccam
pOBEPSIEMBIX TPEOOBaHUU K pe3yibTraTaM OCBOCHHUSA ATAaNTHPOBAHHON OCHOBHOM
o0Opa3oBaTeIbHON MPOTPaMMbl OCHOBHOTO OOIET0 00pa30BaHMs OOYyJAIOIIMXCS C
3aJIEp)KKOM TICUXUYECKOro pa3BuTHs. B pabouell mporpamMme y4YTeHBl HIEU M
nojoxenus: KoHuenuuu pa3Butus mMareMarnueckoro oodpasosanus B Poccuiickoit
Oenepaunu.

OO0mas xapakTepucTUKa y4e0HOro npeamera «MareMaTuka

VY4eOHblit IIpeaAMET «MaremaTuka» CIOCOOCTBYET Pa3BUTHIO
BBIUMCIUTEIbHON KYIBTYphl U JIOTHYECKOTO MBIIUIEHUS, (POPMUPOBAHUIO YMEHUS
NOJIb30BaThCsl AJNTOPUTMAaMHU, a TAKXKE HPUOOPETEHHIO MPAKTUYECKUX HaBBIKOB,
HEOOXOJMMBIX B TTOBCEIHEBHON ku3HU oOydaromuxcsa ¢ OB3. YueOHblll npeaMer
pa3BUBAET MBINUIEHUE, NPOCTPAHCTBEHHOE BOOOpakeHHE, (PYHKIIMOHAIBHYIO
rPAMOTHOCTh, ~ yYMEHHUS  BOCIPUHUMATh W  KPUTUYECKH  aHAJIM3UPOBATH
uH(pOpMaLHIO, IPEICTABICHHYIO B Pa3IMYHbIX (POpMax.

OOyuenue maremaruke JAET BO3MOXXHOCTh PAa3BUBATh y OOydaromuxcs ¢
OB3 TOYHYI, palMOHAIbHYIO W HMH(GOPMATUBHYIO peYb, YMEHHUE OTOUpATh
HauOosee MOIXONAIIUE S3bIKOBbIE, CUMBOJIMYECKUE, TpapuuecKue CpeicTBa AJs
BBIPAKEHUS CY)KJICHUW W HAITITHOTO UX NPEICTaBICHUS.

Heo0xoaumbIM KOMIIOHEHTOM 00I1IEN KyJIbTYpbl B COBPEMEHHOM TOJIKOBAaHUU
ABIsieTCS oOIlee 3HAKOMCTBO C METOAAMM IIO3HaHUS JACHCTBUTEIBHOCTH,
IIPEICTABICHUE O MPEAMETE M METOAAX MAaTeMaTHKH, MX OTIMYUI OT METOJO0B
JPYTUX €CTECTBEHHBIX M T'YMAaHUTApHBIX HayK, 00 OCOOEHHOCTAX NPUMEHEHUs
MaTeMaTHKU JUIsl PEUIeHUs HAy4YHbIX M TPUKIATHBIX 3amad. Takum o0Opazom,
MaTemMaruueckoe oOpa3oBaHME BHOCUT CBOM BKJIaJ B (opmupoBanue oOmen
KYJBTYPBI YEIOBEKA.

N3yyeHne MareMaTHKU TaKXe CHOCOOCTBYET 3CTETHUECKOMY BOCIUTAHUIO
YeJIOBEeKa, NMOHMMAHHUIO KPACOThl M U3SIIECTBA MAaTeMaTHUYECKUX PACCYKICHUM,
BOCIIPUSITUIO TEOMETPUYECKUX (DOPM, YCBOEHUIO UJIEU CUMMETPUH.

[Iporpamma oTpaxaer coaep:kanue oOyuyeHusi npeamery «MaremaTtuka» c
y4eTOM OCOOBIX 0Opa3oBaTeNbHBIX TNOTpeOHOCTEeW oOywatonuxcs ¢ OB3.
OBnanenue yuyeOHBIM mpeameToM «MaremaTruka» MpeAcTaBiseT ONpEeAesICHHYIO
coXHOCTh N5 yuanuxcst ¢ OB3. VYV obyuatonuxcs ¢ OB3 Haunbomnee BbIpaKeHBI
OTCTaBaHUS B PAa3BUTHUH CJIOBECHO-JIOTMYECKHUX (OPM MBIIUICHUS, MO3TOMY
abCTpaKkTHbIEC U OTBIICUEHHbBIE KATETOPUHM UM TPYJHOJIOCTYIHBI. B Toxke BpeMs mpu
CHELMATIbLHOM 00Y4YeHHH 00yJarorecss MOTYT BBIIOJHSTH 3a/1aHUS [0 aJITOPUTMY.



OHM BOCHPUMMYMBBEI K MOMOILIM, MOTYT BBIINOJHUTH NMEPEHOC HA AHATOTHYHOE
3aJlaHi€ YCBOEGHHOro croco0a pemieHus. CHUKEHUE Pa3BUTUS MBICIUTEIbHBIX
omnepanuidé W 3aMEJICHHOE CTaHOBJICHHE JIOTMYECKUX JEUCTBUI MPUBOAAT K
HEJIOCTATOYHOM  OCMBICIICHHOCTH  COBEpIIAaeMbIX  y4eOHbIX JedcTBuid. Y
oOy4Jaronmxcs 3aTpyJHEHbl CYETHbIC BBIUMCICHUS, MPOU3BOAMMBIE B yme. B
MMCbMEHHBIX BBIUMCICHUSX OHU MOTYT MPOIMYCKAaTh OJUH U3 MPOMEKYTOUHBIX
maroB. [Ipu pabore ¢ YUCIOBBIMU BBIPAKEHUSIMH, BBIYMCICHHEM HX 3HAYCHUS
MOT'YT HE€ YJIEp)KHBaThb NPAaBUJIBHBIA NOPSIAOK naeucTBud. llpm ynpomenun,
npeoOpa3zoBannn BeIpaxkeHuid ydamuecs ¢ OB3 He Moryr camMoCTOSTEIBHO
IPUHATH PELIEHUE O MOCIEA0BATEIIbHOCTH BBIOIHEHUS J1elcTBHI. KOHKpETHOCTh
MBIIUIEHUS OCJIOKHSET YCBOCHHUS HaBbIKA PELICHUS YpPaBHEHHI, HEPaBEHCTB,
CUCTEMBI ypaBHEHUH. MM ManogoCTyIIHO coBEpIIEHHE 0OPATUMBIX ONIEPALIHIA.

Huskuil ypoBeHb pasBUTUS JIOTUYECKUX OIEpaldi, HEIOCTATOYHAs
00O0OIIIEHHOCTh MBIIUICHHUST 3aTPYIHAIOT HU3ydeHUue TeMbl «DyHKIUU»: mpH
ONpeieNeHN (PYHKIMOHAIBHON 3aBUCUMOCTH, IpPH ONUCAHUM TIpapuuecKon
CUTyalldud, HCIOJb3ysl T'€OMETPUUECKUM, anreOpanueckuid, (pyHKIIMOHAIbHBIHI
sa3blkd. Hepenko ydaimiuecss He BUIAT pa3HUIBI MEXAY OOJACThIO ONPEICIICHUs
byHKIMHA U 00J1aCThIO 3HAYCHUH.

Pemenue 3aau conpsikeHO ¢ TPYAHOCTAMU OQOPMIIEHHSI KPaTKOM 3aIlucH,
IIPOBEICHHUSI ~ AaHAJM3a  YCJIOBMS  3aJa4d, BBIACICHHS  CYLIECTBEHHOIO.
Oo6yuaronuecs ¢ OB3 3aTpynHsioTcsl clieflaTh YMO3AKJIIOUEHHE OT OOIero K
YaCTHOMY, HEPEIKO BBIOMPAIOT HEpalMOHAIbHBIE CIIOCOOBI PEIICHUs, WHOTIa
OTrpaHUYMBAIOTCA MAHUITYJISIUSMU C YUCITAMH.

[Ipy wu3yyeHuM TreoMeTpuyYecKoro matepuana ooOyvaromuecs c¢ OB3
CTAIKUBAIOTCS € TPYAHOCTBIO  JIeNIaTh  JIOTHYECKUE  BBIBOABL, CTPOUTH
nocyeIoBaTeNbHbIE paccykaeHus. HenpouHble 3HaHHWA OCHOBHBIX TEOPEM
reOMETpUM TPHUBOJUT K OMMOKaM B PEIIEHUH TEOMETPUYECKUX 3ajad.
OOyuaromuecs MOTYT MOAMEHUTH (POPMYITy, HEIPABUILHO MPUMEHUTH TeopeMy. K
Cepbe3HbIM OLIMOKaM B pEIIeHWH 3ajad NPUBOAST HEJOCTATOUYHO pa3BUTHIC
IIPOCTPAHCTBEHHBIE NPEICTaBICHUsA. VIM CI0KHO BBINIOJHUTE YEPTEK K YCIOBHIO,
B IUCHbMEHHBIX pabOTaX OHU HE MOTYT MPUBECTH OOBSICHEHUE K YEPTEXKY.

TouyHocTh 3amoOMHHAHMS W BOCIPOM3BEICHHUS Yy4eOHOro Marepuala
CHIJKEHBI MO MPHUYMHE c1a00CTH MHECTUYECKOM NeATEIbHOCTH, CYKEHHUs o0bema
namsatu. OOyuyatomumcsi ¢ OB3 tpeOyercs Oombliie BpeMEHH Ha 3aKperieHue
MaTepHaa, akTyaau3alus 3HaHUM 10 ONope MPHU BOCIPOU3BEACHHH.

JUist  mpeojiosieHHsT TPYOHOCTE B  HW3YYEHUHM Y4YEOHOro IMpeaMmeTa
«Marematuka» HeoOxoAuMa ajanTanus oObeMa M XapakTepa y4eOHOTro
Marepuaga K TMO3HaBaTEeJIbHBIM BO3MOXHOCTSIM ydammxcsi ¢ OB3. Cnenyer
y4eOHbI MaTepuan MPEnoJAHOCUTh HEOOJIbIIMMHU MOPLUSAMHU, YCIOXKHSAS €ro
MOCTENIEHHO, M3bICKUBATh CIOCOOBI aJanTaldyd TPYAHBIX 3aJaHUI, HEKOTOpHIE
TEMbl [J1aBaThb KAaK O3HAKOMUTENbHBIC; MCKJIIOYaTh OTHEJIbHBIE TPYAHBIC
JI0Ka3aTesIbCTBA; TEOPETUUECKUI MaTepuall PEKOMEHIYETCsl U3y4aTh B IPOLIECCE
IPaKTUYECKON JEATEIbHOCTH IO pEIIeHHIo 3aaad. OpraHu4eckoe €IUHCTBO
IIPAaKTUYECKOM M YMCTBEHHOW JEATEIbHOCTH y4YalllMXCsl Ha ypOKax MaTeMaTHK{



CIIOCOOCTBYIOT MIPOYHOMY u CO3HATEIIbHOMY YCBOECHUIO Oa3UCHBIX
MaTEMaTUYECKUX 3HAHUWA U YMEHUU.

Heau n 3axaun u3ydenust yaeoOHoro npeamera «MareMaTuka
[IpuopureTHbIMU yenamu 00ydeHUs MaTeMaThKe B 5—9 Kiaccax SIBISIIOTCS:

= ¢dopMUpOBaHUE IIEHTPATBHBIX MAaTEMATHUECKUX TMOHATUH (YUCII0, BEJIMUMHA,
reoMerpuyeckas  Qgurypa, TIMepeMeHHas, BEpPOSATHOCTb,  (PYHKIIHS),
00ecreynBaroIiX NPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MaTEMaTHYECKOTO
oOpazoBanus ooyyaromumxcsa ¢ OB3;

* poaseAeHue oOydarommxcss ¢ OB3 Ha OOCTymHOM [l HMX YpPOBHE K
OCO3HAHUIO B3aMMOCBSI3M MAaT€MaTHUKHA U OKPYXKAIOIIEro MUpa, IOHUMaHUE
MaTeMaTUKU KaK YacCTH OOIEel KyIbTyphl YEIIOBEUECTBA;

" pa3BUTHE MHTEJUIEKTYaJbHBIX U TBOPYECKHX CIIOCOOHOCTEN 00yUaromuxcs ¢
OB3, mno3HaBaTelnbHOM  AKTUBHOCTH, MCCJIEAOBATEIIbCKUX  YMEHUU,
KPUTUYHOCTH MBILLUJICHUS, HHTEpECca K U3yUYCHHUIO MaTeMaTHKH;

* (QopmupoBaHue (YHKIMOHAIBHON MaTeMaTH4YE€CKONM I'pPaMOTHOCTH: YMEHHUS
pacrno3HaBaTh MpPOSBICHHUS MaTeMaTMYeCKUX IOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEAJIBHBIX >KM3HEHHBIX CHUTyalUsX W IPHU HU3yYECHUH
Apyrux  y4ueOHBIX  MPEIMETOB,  NPOSBICHHUS  3aBUCUMOCTEH U
3aKOHOMEpHOCTEH, (POPMYTUpPOBaTh UX Ha SI3bIKE MAaTEMaTHUKU U CO3/1aBaTh
MaTeMaTH4eCKUEe MOJIEIH, MPUMEHITh OCBOCHHBIA MaTeMaTUYECKUI arrapar
JUISL PELIEHUs MPAKTUKO-OPUEHTHUPOBAHHBIX 3a/Jad, WHTEPIPETUPOBATH U
OLICHUBATh MOJTYYEHHBIE PE3YJIbTaTHI.

JlocTrkeHne 3TuX 1enei 00ecreuynBaeTcs peuIeHUEM CIEeYIOIUX 3a0ay.:

= ¢opmupoBarh y oOydaronuxcsi ¢ OB3 HaBbiku y4eOHO-IO3HABATEIHLHOM
NEeSATEAbHOCTH: IIAaHUPOBaHUE palOThl, MOUCK palMOHAIBHBIX NyTEeH ee
BBINIOJIHEHUSI, OCYLIECTBIECHUS CAMOKOHTPOJIS;

" CcrnocoOCTBOBaTh HMHTEJUIEKTYaJIbHOMY pa3BUTHIO, (OPMHUPOBATh KadecTBa,
HEOOXOAMMBbIE YEJIOBEKY JJIsi MOJHOLIEHHON JKM3HM B COBPEMEHHOM
oOlIecTBe, CBONCTBEHHbIE MAaTEMaTHMYECKOW JESTeIbHOCTH: SCHOCTH H
TOYHOCTH  MBICIIH, WHTYULUH, IPOCTPAHCTBEHHBIX IPEICTABICHUN,
CHOCOOHOCTH K MTPEOI0JIEHUIO TPYIHOCTEH;

* (QopmMHpOBaTh KJIHOUEBbIE KOMIIETEHIIMM YyYallUXCsl B paMKax MpeIMeTHOU
obnactu «Maremaruka U HHGOPMaATHKAY;

" pa3BUBATH MOHATUIHOE MbILIEHHE o0yyatouxcs ¢ OB3;

" OCYUIECTBJISATh KOPPEKLHIO MO3HABATENIbHBIX IMPOILECCOB, O0y4arouuxcs ¢
OB3, HeoOXOANMBIX ISl OCBOEHHUS MPOrPaMMHOI0 Marepuaia 1o yueOHoOMy
npeIMeTy;

" [peaycMaTpuBaTh ~ BO3MOXKHOCTH  KOMIIGHCAllMM  0Opa30BaTeIbHBIX
1e(UIMTOB B OCBOCHUHU MPEANIESCTBYIOIIETO MPOrPaMMHOIO Marepuana y
oOyuatomuxcsi ¢ OB3 1 HemoCcTaTKOB B MX MaTeMaTUYE€CKOM Pa3BUTHH,

= chopMHUPOBATH YCTOMUUBBIA UHTEPEC yUATUXCS K TIPEIMETY;

" BBIABISATH U PAa3BUBATh MaTEMAaTUYECKUE U TBOPUECKHUE CITIOCOOHOCTH.
OCHOBHBIE JINHUH COAEPKAaHUS Kypca MaTeMaTHKU B 5—9 kiaccax: «Hucna u

BBIYHCIICHUS», «AnreOpa» («AnreOpandeckue BBIpOXKECHUS», «YpaBHEHUS U



HEpaBeHCTBa»), «Dynkium», «leomerpus» («l'eomerpuyeckue QUIypbl U HX
cBolicTBa», «M3MepeHue TeoMETpUYECKUX BEIMUYUH»), «BeposTHOCTh WU
CTaTHCTHKa». JJaHHbBIE JTMHUYU Pa3BUBAIOTCS MMAPAJUICIIBHO, KAKIasl B COOTBETCTBUH
C COOCTBEHHOW JIOTUKOM, OJIHAKO HE HE3aBUCHUMO OJHAa OT JPYroil, a B TECHOM
KOHTakTe U B3auMonelcTBuu. Kpome »3Toro, ux oOObEIUHSET JIOTHYECKas
COCTABJIAIOIIAs, TPAJULUOHHO IPUCYLIas MaTeMaTHKe W IPOHU3BIBAIOIIAS BCE
MaTeMaTU4eCKUEe Kypchl U cojepxarenbHble JUHUM. CPopMylIupoBaHHOE B
denepaabHOM rOCyIapCTBEHHOM 00pa30BaTEIbHOM CTaHAAPTE OCHOBHOTO OOLIETO
oOpa3oBaHus TpeOOBaHHE. YMETb OIEPUPOBATH TOHATUSMHU: OMpPEICIICHNUE,
aKCuoMa, TeopeMa, T0Ka3aTreIbCTBO; YMEHUE PACIIO3HABATH UCTHUHHBIE U JIOKHBIE
BBICKa3bIBAHMSI, [IPUBOIUTH PUMEPHI U KOHTP MPUMEPHI, CTPOUTH BbICKA3bIBAHUSA U
OTPHUIIAHUS BBICKA3bIBAHUI» OTHOCUTCS KO BCEM KypcaMm, a (QOpMHpOBaHHE
JOTHYECKUX YMEHUU pacIpenensieTcss Mo BCeM TrojaM OOy4YeHHs Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHMUs.

Conepxanue 00pa3oBaHUs, COOTBETCTBYIOLIEE IPEAMETHBIM pe3ylbTaTam
OCBOCHHUSI aJalTUPOBAHHOW paboueill MporpaMMbl, pPacHpeies€HHbIM IO Tojam
oOydyenust. CTpPyKTypUpPOBaHO TakKMM 00pa3oM, 4YTOObBI KO BCEM OCHOBHBIM,
IPUHLKIIMAIBHBIM BOMpOcaM oOydaroIuecs: o0palaliuch HEOJHOKPATHO, YTOObI
OBJIAJICHUE MAaTEeMaTMYECKUMH TOHATUSMHU M HaBBIKAMU OCYLIECTBISIOCH
IIOCJIEIOBAaTEIBHO U IOCTYIATEJIBHO, C COOJIIOZICHHEM  NpUHLUIA
IPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKIIOYAJIUCh B OOLIYIO CHCTEMY
MaTeMaTU4YeCKUX MpeAcTaBieHuil oOyuaroniuxcs ¢ OB3, pacumpsis u yryomsis e€,
oOpa3ysd NpOYHbIE MHOXXECTBEHHbIE CBsi3H. OOLIME LETu H3y4eHHUs y4eOHOTro
npenMera «Martemarukay MpeACTaBICHbl B aJalTHPOBAHHON pabouell mporpamme
OCHOBHOTO 00111er0 00pa3oBaHus.

Oco0enHocT oTO0Opa ¥ aJanTanuM Y4e0HOro Marepuasga 1o
MaTeMaTHKe

OOyuenune ydeOHOMY mpeaMery «MaremaTrhka» CTPOUTCS Ha CO3JMaHUHU
ONTUMAJILHBIX YCIOBUM IS YCBOSHHUSI MMPOTPAMMHOTO MaTrepuaia 00yqaronuMHCs
c OB3. bonbimoe BHUMaHuE yaedseTcs OTOOPY Y4YeOHOro marepuana B
COOTBETCTBHHM C TPHUHIUIIOM JIOCTYITHOCTH TPH COXpaHEHHWHU OOIIero 0a30BOTO
YPOBHSI, KOTOPBIA JOJIKEH 10 CONEPIKAHHUIO M 00beMY OBITh aJIanTUPOBAHHBIM JIJIsI
oOyuaronuxcsi ¢ OB3 B COOTBETCTBMM € HMX OCOOBIMH 00pa3oBaTEIbLHBIMU
notpedbHocTsMuU. CrenyeT OOJErYuTh OBJIAJICHUE MATepUATIOM OOYYalOIIMMUCS C
OB3 nocpencTBoM €ro AeTaibHOTO OOBSCHEHHUS C CHUCTEMAaTHUYECKUM ITOBTOPOM,
MHOTOKPAaTHOW TPEHUPOBKH B TPUMEHCHWW 3HAHWUH, WCIIONB3Ys IPUEMBI
aKTyallu3aluu (BU3yalibHas ONopa, MaMaTkKa).

AJlariTUpOBaHHAs TMporpaMma IMpeaycMaTpuBaeT BHECEHHE HEKOTOPBIX
W3MCHECHHI: YMEHBIICHHE O00beMa TEOPETHUUYECKUX CBEACHHUM, BBIHECEHUE
OTHSABHBIX TEM WIM IEIbIX paslei]oB B Marepuaibl IS  0030pHOTO,
03HAKOMUTEJIBHOTO U3YUYECHHS.

N3menenus nporpammsl B 5-9 kiaccax

Mamemamuka ¢ 5 u 6 knaccax



B 03HaKOMUTENBHOM IUIAHE PEKOMEHAYETCS HM3y4aTh CICAYIOIIUE TEMBI:
«PuMckas nymepanus», «PaBubie urype», «umuanp, xkonyc, map», «KyoOy,
«ITpsAMOYrOoNbHBIA  TApAIICTCIUIIETY. «ITepemenieHne 10 KOOPAMHATHOU
npsMoi», «Moayiab uuciay, «YucioBbie MpoMeXyTKHy; «Macmrady (n3ydaeTcs B
kypce «['eorpadus»). «M300pakenrne reoMeTpuueckux (GpUryp Ha HEJIMHOBAHHOMU
Oymare C HCIOJb30BaHUEM IIUPKYJS, JUHEHKHU, YroJIbHUKA, TPAHCIOPTHPAY.
«Jlnmmaa  okpyxHoctw», «Ilnomaas kpyra», «llapannenpHble  TpsSMBIEY,
«Ilepnengukynsipupie  npsmbie», «OceBas U ILEHTpaJIbHasi CUMMETPUNY.
(u3ydaeTcs B Kypce reoMerpuu); «beckoHEeUHble NEPUOJMYECKUE IECATUYHBIC
npobu. [ecstuunoe mpuOImxkeHne OOBIKHOBEHHOW IpoOM» (M3ydaercs B Kypce
anreOpsl).

CrnenyeT yMEHBIIUTh KOJMYECTBO YacOB Ha cieayroliue Tembl: «Pemienue
JOTUYECKUU 3anau», «JlimHa orpeskay, «llkaney, «PacnpenenurenbHbld 3aKOH
YMHOXEHUS», «3amuch MPOU3BEICHHUS C OYKBEHHBIMH  MHOXXUTEIISIMUY,
«Iloctpoenne KOHPUTYypaIuili U3 4acTel NMpsAMON, OKPYKHOCTH HAa HETMHOBAHHOM
U Kjetdatod Oymare», «Jlemutenn wu  kpatHbie. [lpusHaku geamumocTy,
«Haubonpmmii o0 genuTeNlb U HauMeEHbIee oOlee KpaTtHoe. JlenmmMocThb
CyMMbl W TmpowusBeneHus». «llpuBenenue npoObu K HOBOMY 3HAMEHATEIIOY,
«Haxox1eHre 4yacTu 1EeI0ro U Lesioro mo ero yactm». «OKpyriieHHe JeCATUYHBIX
npobei». «Pemenue 3agad  mepebOPOM  BCEX BO3MOXKHBIX — BapHUaHTOBY.
«CocTraBieHre OYKBEHHBIX BBIPAKEHUI MO YCIOBHIO 3a7aur». BricBoOOAMBIIMECS
4yachl MOKHO MCIIOJIB30BaTh HA MOBTOpPEHUE (B HaYaJIe U KOHIIE Y4eOHOTro rojia), Ha
n3yueHue Haubojee TPYAHBIX W 3HAUYUMBIX TeM: B V Kjacce — Ha pelieHue
ypaBHEHU, IPUBEJICHUE APOOM K HOBOMY 3HAMEHATEII0, YMHOXKEHHUE U JICJICHUE
JNECATUYHBIX JIpoOeil, u3mepeHue yrioB; B VI kiacce — JEUCTBUA C
MOJIOKUTEIbHBIMU U OTPUIATEIIbHBIMU YUCIAMH, PEIICHUE YPABHEHUH, CI0KEHNE
Y BBIYMTAHHE YWCEJ, COJACPXKAIIMX IEIYI0 U IPOOHYIO YacTh, HA YMHOXCHHUE U
JeJieHne OOBIKHOBEHHBIX ApO0ei.

Anzeopa
B 03HaKOMUTENIBHOM IUIAHE PEKOMEHAYETCS HM3y4aTb CIEAYIOLIUE TEMBI:
«ppaunoHaibHbIE YHCIA. JlelicTBUTEBHBIE qyuciiay, «CpaBHEeHUE

JEUCTBUTENLHBIX YHUCEeN, apuMeTHdYecKue JeHUCTBUA C JICUCTBUTEIHHBIMU
yucnamu», «HaxoxnaeHue mNpUOMMKEHHBIX 3HAYEHUM KBaJApaTHOIO KOPHSD,
«Teopema Buera», «Pemenuss ypaBHEHHWH TpETbEW M YETBEPTOM CTENECHEU
pa3NoKEHUEM Ha MHOXKUTENN», « DYHKIUSA Y =VX U ee rpapuk», «I[lorpemHocts u
TOYHOCTh NPUOMKEHUD», «UeTHble M HeueTHblE QYHKIMU», «DyHKIUI y=X"»,
«DyHKImsT y= ax’, ee rpaduk u coiictBa. ['paduxu GyHkumil y= ax” + n u y=a(x-
m)?, «YpaBHEHHE ¢ ABYMs IEPEMEHHBIMU U ero rpadui», «pabudeckuii crocod
pelieHusl CUCTeMbl ypaBHeHUI», «l300pakeHne 4JIEHOB apuUPMETHUYECKON U
T€OMETPUUECKON MPOrPECCU TOYKAMHU HA KOOPJIAMHATHOM IUIOCKOCTH. JIMHEWHBIN
Y DKCHOHEHUMAJIBHBINA pOCT. CI0KHBIE IPOLEHTHD.

Crnenyer yMEHBIIMTh KOJMYECTBO YacOB Ha M3ydeHHE TeM: «DopMyliby,
«/loka3arenbCcTBO TOXKIECTBY, «JIMHEWHOE ypaBHEHHME C JABYMs HEU3BECTHBIMUNY,
«I'paduk nWHEHHOTO YypaBHEHUS C JByMs TNepeMeHHbIMH», «['paduueckoe



pElIeHNE JMHEHHBIX YpPaBHEHUI M CHUCTEM JIMHEMHBIX YypaBHEHHID», «CBOICTBa
KBaJIpaTUYHOU (PyHKLIUNY.

BricBoOOAMBIIMECS Yachl PEKOMEHAYETCSl MCIIOJIb30BaTh: Ui JIydIled
npopaOOTKU Hambojee BaXKHBIX TeM Kypca: «PelieHue ypaBHeHMiD», «PemieHue
CUCTEM YypaBHEHMiD», «CoBMeCTHbIE JeHCTBUS C Apodsimu», «lIpumeHenue
CBOMCTB apu(pMETUUECKOIO KBaIpaTHOI'O KOPHs»; HAa IOBTOPEHUE, PELLICHUE 3aad,
peoOpa3oBaHuE BBIPAKEHUI, a TAKXKe Ha 3aKpEIJICHHE N3YYEHHOI0 MaTepuaa.

T'eomempus

CrenyeT OCHOBHOE BHUMAHHUE YACIHUTh IPAKTUYECKOW HAIPABICHHOCTH
Kypca, HWCKJIIOYMB U YNPOCTUB HAuOOJee CIOXKHBIM JII8  BOCHPUSITHS
TeopeTnueckuii martepuan. Ha ypokax reoMerpuu HE0OXOJUMO MaKCHUMAaIbHO
WCITOJIB30BATh HATJISIAHBIC CPECTBA OOyUYEeHUS, OOJIbIIE MPOBOAUTH MPAKTUUECKHUX
paboT c ydamumucs, pemath 3agaud. CTpouTh penieHue 3a1ad mpu MOCTOSTHHOM
oOpallleHUH K HarJISITHOCTH — PUCYHKaM U YepTeKam.

O3HaKOMHUTENBHO JaTh TEMBI: «Teopembl M T0KA3aTENbCTBO. AKCHOMBDY,
«Jloka3aTrenbCcTBO OT MNPOTHUBHOrO», «CylIEeCTBOBAHME W EAUHCTBEHHOCTH
MEPIIEHINKYJIAPA K IPAMOM». «MeTox reoOMEeTpUYECKUX MeCT», «MeTon yIBOCHUs
MenuaHel», «Teopema ®Daneca M TeopeMa O NPONOPLHMOHAIBHBIX OTPE3KAX»,
«Illentp macc tpeyronbHUKa». «I3MeHEeHNE TPUTOHOMETPUUECKUX (DYHKIMI Mpu
BO3pacTaHuu yria», «DopMynsl s paAnyCOB BIHCAHHBIX UM OINKUCAHHBIX
OKPY’KHOCTEM  NPaBWIbHBIX  MHOIOYIOJBHHUKOB», «YPaBHEHHUE  IPSAMOI»,
«/IBmxeHune», «CBoiicTBa IBMKEHUD», « Teopema 0 mpou3BEIEHUN OTPE3KOB XOP/I,
TEOPEMBI O NPOU3BEICHUN OTPE3KOB CEKYIIUX, TEOPEMA O KBAJIPaTe KacaTEIbHOW.

Crenyer yMEHBIIUTh KOJUYECTBO YACOB Ha M3ydyeHUe TeM: « CHMMETPpUYHBIC
¢urypsl. OCHOBHBIE CBOWCTBA OCEBOWM CUMMETpUN», «LleHTpaabHas CUMMETpUY,
«ITapannensubiii mepenocy», «lloBopor», «IIpeodpazoBanue momobus. Ilomodue
COOTBETCTBEHHBIX 3JIEMEHTOB», «OCHOBHBIE 33Jla4d HA MOCTPOCHUE C MOMOIIBIO
HUPKYJIST U JUHEUKN», «JleKapTOBbl KOOpJIMHATHI HA IUIOCKOCTH», «Pemenune
TpEyroabHUKOBY, «Ilomobue dpurypy.

BricBoOOIMBIIIMECS YaChl HCTIOJIB30BATh HA PEILICHHE 3a]1a4 U TTIOBTOPECHHUE.

Bepoamnocms u cmamucmuka

JlanHbIl Kypc BBI3BIBACT HAWOOJBIIME CIOXKHOCTH misi aereir ¢ OB3.
CBsi3aHHBIE CO CHW)XEHHBIM YPOBHEM  DPa3BUTUSA  CIOBECHO-JIOTMYECKOIO
MBIIICHUS, €T0 U3YYEHHUE JOJKHO CTPOUTHCA Ha 0A30BOM YPOBHE M JOCTYITHOM
JUIsl yYeHUKOB Matepuane. OCHOBHOE BHMMAaHUE CIEAYET YIENUTh pa3fenam, C
IIOBTOPEHUEM ITPOMJACHHOTO MAaTE€pUANIA, YBEIUYNUTH KOJIMYECTBO YIPAKHEHUH U
3aJIaHUH, CBA3aHHBIX C MPAKTUYECKOU NESITEIHbHOCTHIO O0yJarOITUXCS.

HeoOxonumo mepecMOTpeTh cCojJepKaHue TEOPEeTUUECKOro marepuana u
XapakTep €ro M3JIOKECHUS: TEOPETUUYECKUN MaTepuall MPENOJHOCUTh B MPOIECCE
pelieHus 3a/1ad U BBIOJIHEHUS 3aJlaHUi HAIJISIIHO-TIPAKTUYECKOr0 XapakTepa; He
TpeOOBaTh BBIBOJIa U 3aTIOMUHAHUSI CJIIOKHBIX (POPMYJI, pEIICHHUS] HECTaHIAPTHBIX,
TPYIOEMKUX 3ajaHuM. P TeM ciienyeT n3ydyaTb B 03HAKOMUTEIIBHOM IJIAHE.



Buabl nesarensHoctu odydyawimuxcsa ¢ OB3, o0ycioBiieHHbIEe 0CO0BIMU
00pa3oBaTeJIbHBIMH NOTPEOHOCTAMH M 00eclneYHBAKIINE OCMbICJIECHHOE
OCBOEHHE cOJIep:KaHuM 00pa3oBaHus Mo npeamery «MaTtemaTuka»

Conepsxanue BUIOB JiesaTenbHOCTH oOyuaromuxcs ¢ OB3 omnpeaensercst ux
0COOBIMH 00pa30BaTENbHBIMU MOTPEOHOCTAMU. [IOMUMO MIHUPOKO UCTOIB3YEMBIX B

OOII OO0 o6mux a1 Bcex 00y4arolmuxcsi BUJIOB JACATEILHOCTH CIIEIyeT
YCWINTh BUJIBI JEATEIBHOCTH, cHeluUYHbIe i1 JAaHHOW KaTeropuu JETew,
00eCIIeYnBAOIINE OCMBICIICHHOE OCBOEHHE COJEp)KaHUS O0pa3oBaHUSA TIO
NpeaMETy: yCWICHUE MPEAMETHO-TIPAKTUUECKON AESATEIbHOCTU C aKTHUBU3AIUuen
CEHCOPHBIX CHCTEM; YEpEIOBAaHUE BHUJOB JCATEIbHOCTH, 3aJICHCTBYIOIINX
pa3JIMuHbIE CEHCOPHBIE CHUCTEMbI, OCBOCHHE Marepuaja ¢ OMOpOWd Ha aJrOpPUTM;
«TOIIAroBOCTh» B HW3YYEHHHM MAaTepualia;, UCIOIb30BaHUE JOMOJIHUTEIBHON
BU3YaJIbHOM OMOpPBI (CXEMBI, IA0JIOHBI, OMOPHBIE TAOJIMLBI); PEYEBOM OTYET O
npoliecce M pe3ysbTare ACsTENbHOCTH; BBINOJHEHUE CIHENUaIbHBIX 3aJJaHuM,
00€eCIeYnBAIOIINX KOPPEKIUIO PETYIISAINN y4eOHO-TI03HABATEILHOM €SI TEIIbHOCTH
U KOHTPOJIb COOCTBEHHOTO pe3yibTaTa.

Tematuueckas u TepMHUHOJIOTHYECKas Jiekcuka cooTBeTcTByeT AOOIT OOO0.

st obyvaronuxcsi ¢ OB3 CyIIeCTBEHHBIM SIBISIIOTCA TPUEMBbI pabOThI C
JIEKCUYECKUM MarepuajioM mno mnpeaMmery. IIpoBomutcs crnernuanbHas padborta 1o
BBEJICHUIO B aKTUBHBIN CIIOBAPh O0YUAIOIINXCS COOTBETCTBYIOIIEH TEPMUHOIOTHH.
N3yuaemble TEpMHUHBI BBOASTCA Ha TMOJUCEHCOPHON OCHOBE, o00s3aTeIbHA
BU3yaJlbHasl MOJJEPKKA, aJrOPUTMbI PAOOTHI C OMpEACICHUEM, OMOPHBIC CXEMBbI
JUISL aKTyalli3aliid TEPMUHOJIOTHH.

Mecto yuyeOHOro npeamera «MareMaTuka» B y4eOHOM ILJIaHe

B cootBerctBUM ¢ DenepaibHbIM TOCYAapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOTO 001Iero oOpa3oBaHus yueOHBIM mpenaMer «MaremaTukay
BXOJIUT B TIPEAMETHYIO o0Onacth «MartemaTtuka u uHOpPMATHKa» U SIBISETCS
oOs3aTeNbHBIM 1T u3ydeHus. B 5-9 knaccax yueOHbIN mpeamer «MaTtemaThka»
TPaJAMIIMOHHO M3Y4YaeTCsl B paMKax CIEAYIOIMNX YYeOHBIX KypCcOB: B 5-6 Kilaccax —
Kypca «Martematuka», B 7-9 kimaccax — KypcoB «AnreOpa» u «I'eomeTrpusi».
Hacrosmeir mporpamMMoii  BBOAMTCS ~ CaMOCTOSTENIBHBIM  Y4eOHBIH  Kypce
«BeposITHOCTh U CTATUCTUKAY.

Hacrosiieit nporpamMmoii npegycMaTpuBaeTcsl BbIACIICHUE B y4€OHOM IJIaHE
Ha M3y4YEHUE MaTeMaTuKu B 5—6 Kiaccax 6 ydyeOHBIX YacOB B HEJNEIIO B TEUCHUE
KaXJI0ro rojia oOydeHus, B 7-9 kiiaccax 6 yuyeOHBIX YacOB B HEJEIIO B TCUCHUE
KaXJ0To roga o0yuenus, Bcero 1020 yueOHbIX yaca.

Conepxxanue ywyeOHoro mnpenmera «Maremarukay, NpPEICTAaBICHHOE B
aganTUpoBaHHON paboueil mporpamme, cooTBeTcTByeT PI'OC OO0, ocHOBHOI
o0pa3oBaTenpHON MPOTpaMMe OCHOBHOTO OOIIIETr0 00pa3oBaHUs, alallTUPOBAHHOM
OCHOBHOHM 00pa3oBaTeIbHONH IPOTpaMME OCHOBHOTO OOINEro 0Opa3oBaHHS
OOYYarOIINXCS C 3aIEPKKON TICUXHUUECKOTO PAa3BUTHSL.

PABOYAA ITPOTPAMMA
YYEBHOI'O KYPCA «MATEMATHUKA». 5-6 KIIACCBI



Heaun n3yyenusi yueOHOro Kypca

[IpuopureTHbIMU LENSIMU OOYUYEHUSI MaTeMaTHKe B 5—6 Kilaccax sIBISIOTCS:

" [pOAOKEHHUE (POPMUPOBAHUSI OCHOBHBIX MAaT€MAaTUYECKUX MOHATUN (YUCIIO,
BEJIMYKMHA, TeOMETpUYecKas Gurypa), o0ecrneunBaronMX MPeeMCTBEHHOCTD
U TIEPCTIEKTUBHOCTh MaTEMaTHUECKOro 00pa3oBaHus 00y4arOIINXCS;

" pa3BUTHE MHTEIUICKTYaJbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH 00yUaromuxcs ¢
OB3, mo3HaBaTeNbHON aKTUBHOCTH, HCCIENOBATEIbCKUX YMEHUM, HHTEpeca
K U3Y4YCHHUIO MaTEMaTHKH;

* poaseAeHue oOydarommxcs ¢ OB3 Ha OOCTYMHOM [JIsi HUX YpPOBHE K
OCO3HAHMIO B3aUMOCBSI3M MaT€MaTHUKU U OKPYXKAIOIIEr0 MUPa;

* (QopmupoBanue (yHKIIMOHATHHON MaTeMaTHYE€CKON I'PaMOTHOCTH: yMEHHUS
pacrmo3HaBaTh MaTeMaTUYeCKue OOBEKThl B PEANbHBIX >KU3HEHHBIX
CUTyallUiX, NPUMEHSATh OCBOCHHBIE YMEHHUS [JIsl PEIICHUS MPAKTUKO-
OPUEHTHUPOBAHHBIX 3aJia4, UHTEPIPETUPOBATH TMOJYYCHHBIC PE3YAbTaThl U
OLICHMBAaTh UX Ha COOTBETCTBUE MPAKTHUECKOMN CUTYyallUN.

OcHOBHBIE JIMHUM COJIEPKaHMUSI Kypca MaTreMaTHKd B 5—6 Kiaccax —
apumMeTrnyeckass U Te€OMETpUYECKas, KOTOpbI€ pa3BUBAIOTCS MapajuIEIbHO,
Ka)k7asi B COOTBETCTBUH C COOCTBEHHOM JIOTMKOMW, OJIHAKO, HE HE3aBUCUMO OJHA OT
JIpyroM, a B TECHOM KOHTaKTe€ W B3auMojecTBuU. Takke B Kypce MPOUCXOAUT
3HaKOMCTBO C 3JIEMEHTaMH anreOpbl U OMUCATETbHONU CTATUCTUKH.

Nzydenne apudmeTnyecKoro Mareprana HAUMHAETCS CO CUCTEMaTH3aIluu U
pa3BUTHS 3HAHWI O HATypaJIbHBIX YHCIAX, MOTYYCHHBIX B HaYaIbHOU mmiKome. [Ipu
TOM COBEPIICHCTBOBAHNE BBIYUCIUTEIHHOW TEXHUKH U (POPMHUPOBAHUE HOBBIX
TEOPETUYECKUX 3HAHUN COYETACTCA C Pa3BUTHEM BBIYMCIUTEIHLHON KYIbTYPHI, B
YaCTHOCTH C 0O0yUeHHEM MPOCTEHIIINM MpruéMaM MPUKUAKU U OIICHKH PE3yIbTaTOB
BblunciIeHu. M3ydeHue HaTypajbHBIX YHCEN TMpOJOJDKaeTcss B 6  Kiacce
3HaKOMCTBOM C Ha4aJIbHbIMH MOHATUSAMHU TEOPUHU JEITUMOCTH.

Hpyroii KpynHbIi OJOK B COJAEpKaHUM apU(PMETUUECKOW JHHUM — OTO
npobu. Hauano u3ydeHuss OOBIKHOBEHHBIX W JCCATHYHBIX JIpoOel OTHECEHO K 5
KJ1accy. DTO MEPBBIM 3Tanm B OCBOEHUM JIpOo0eil, Korja MpoucCXOoJUT 3HAKOMCTBO C
OCHOBHBIMU HJI€SIMU, MOHATUSAMU TeMbl. [Ipu 3TOM paccmMoTpeHre 0ObIKHOBEHHBIX
npobelt B MOJHOM OOBEME MPEAIIECTBYET M3YYEHUIO JCCSATHUHBIX IpOoOeH, 4To
1eJIeCO00pa3HO C TOYKH 3PEHHs JOTHMKW H3JI0KEHHS YHMCIOBOW JIMHUH, KOTna
npaBWia JCHCTBHA C JIECATUYHBIMH JAPOOSIMH MOXHO OOOCHOBATh YXKe
W3BECTHBIMH QJITOPUTMAMH BBITIOJTHEHHS JICUCTBUN ¢ OOBIKHOBEHHBIMH APOOSIMHU.
3HAKOMCTBO C JIECATHYHBIMHU APOOSMH PACIIMPUT BO3MOKHOCTH JISI TIOHUMAHUS
00yJaIOIUMHUCS MPUKIIATHOTO TPUMEHEHHUS HOBOM 3alMCH TIPU U3YYCHUU APYTUX
MPEAMETOB U MPHU MPAKTUYECKOM HCIOIb30BaHuU. K 6 Kiaccy OTHECEH BTOpOM
3Tall B HW3Y4YEHHM JpoOeil, Ine MNPOUCXOAUT COBEPIICHCTBOBAHHE HABHIKOB
CpaBHEHHA U TpeoOpa3zoBaHusi ApoOed, OCBOCHHE HOBBIX BBIYMCIUTEIBHBIX
QITOPUTMOB, OTTAYMBAaHUE TEXHUKWA BBIYUCICHUN, B TOM WYHCIIC 3HAYCHHM
BBIPXEHU, CoepKaluX U OOBIKHOBEHHBIE, U IECATUYHBIE P00, YCTAaHOBIICHUE
CBSI3€M MEXIy HUMH, pACCMOTpPEHHE MPUEMOB pelIeHUs 3a/1a4 Ha Ipoou. B Hauane
6 KJ1acca MPOUCXOIUT 3HAKOMCTBO C MOHSITHEM IPOLIEHTA.



Oco0eHHOCTBIO U3YUYEHHUS TTOJOKHUTEBHBIX U OTPULIATEIBHBIX YHCE
ABJIIETCS TO, YTO OHM TAK)KE€ MOT'YT PaCCMaTPUBATHCS B HECKOJIBKO ATaroB. B 6
KJIacce B Hayase u3ydeHus TeMbl «I10J0KUTenpHbIe U OTPULIATEIBHBIE YACIIAY

BeIACIsIETCS IO TeMa «Llernple uncia», B paMKax KOTOPOH 3HAKOMCTBO C
OTPULIATEIIbHBIMU YHCIAMU U IEUCTBUAMU C TIOJIOKUTEIIBHBIMU U
OTPULIATEIbHBIMH YHCIAMU IIPOUCXOINUT HA OCHOBE COAEPIKATEIBHOTO OIX0/1A.
DTO MO3BOJISIET HA JOCTYITHOM YPOBHE ITO3HAKOMUTH YYaIIMXCs MPAKTHYECKHU CO
BCEMU OCHOBHBIMU MOHATHUAMU TE€MBI, B TOM YHUCJIE U C IPABWJIAMH 3HAKOB IIPU
BBITIOJTHEHUH apU(PMETHUECKUX AeUCTBUHN. V3yueHue palimoHaIbHbIX YUCes Ha
ATOM HE 3aKOHYHTCS, a Oy/IeT MPOJOHKEHO B Kypce areOpsl 7 Kiacca, 4TO CTaHeT

CIEAYIOIIUM ITPOXOJ0M BCEX IMPUHLIUINAIBHBIX BOIIPOCOB, TEM CaAMbIM
pazzieneHne TpyAHOCTENH 00JIeryaeT BOCIPUATUE MaTEpHUalIa, a paclpeeICHHE BO

BPEMEHH CIIOCOOCTBYET MPOYHOCTU MPUOOPETAEMBIX HABBIKOB.

IIpu 00y4yeHHM pElIeHNI0 TEKCTOBBIX 3a7ad B 5—6 Kilaccax MCIHOJIb3YIOTCA
apumernyeckue mNpUEMBI perieHus. TeKCTOBble 3ajauM, peulaemble IpH
0TpabOTKE BHIYMCIIUTENBHBIX HABBIKOB B 5—6 Kjlaccax, pacCMaTpUBAIOTCS 3a1a4u
CIIEIYIOIMX BHUJOB: 3aJ]aud Ha JIBUJKEHUE, HAa YacTH, HA MOKYINKH, Ha paboTy U
IIPOU3BOMTEIIBHOCTD, HAa MPOLEHTHI, HA OTHOLIEHUs W Iponopuuu. Kpome Ttoro,
oOyuJaroluecs: 3HaKOMATCS ¢ MpUEMaMH PELIEHUs 3a]a4 NepedopoM BO3MOKHBIX
BapHaHTOB, yyaTcs padoTaTh ¢ MHPOpMAIMEH, peIcTaBIeHHON B (hopMe TadIuIL
WU JUarpaMM.

B amantupoBanHOl pabGoueill mporpamMme MNpenycMOTpeHO (OpMHUPOBaHUE
MPOIEIEBTUUECKUX alnreOpanyeckux mpeacraBieHuil. bBykBa Kak CHMBOI
HEKOTOPOTO 4YHCJIAa B 3aBUCUMOCTHM OT MAaT€MaTH4YECKOTr0 KOHTEKCTa BBOIUTCS
IIOCTEIIEHHO. DyKBEHHAas CUMBOJIMKA IIAPOKO HCIIOIB3YETCA IPEkKIE BCETO IS
3anmucy OOLIMX YTBEPKIAECHUH U MNpeIoxKEeHUuH, (opmys, B YACTHOCTU IS
BBIYMCJICHUS T€OMETPUYECKUX BEIIMYMH, B KAUECTBE «3aMECTUTEIS YNCIIA.

B kypce «Martematukun» 5—6 KIaccoB MpeICTaBICHA HATJIAIHAs T€OMETPHs,
HanpaBJieHHass Ha pa3BUTHE OOpPa3HOrO MBIIUICHUS, IPOCTPAHCTBEHHOTO
BOOOpa)KEHUS, H300pa3UTENIbHBIX YMEHHMH. OJTO BaXKHBI B3Talm B HM3yYEHUU
Ir€OMETPUH, KOTOPBIM OCYIIECTBISIETCS HAa HAIBIAHO-IIPAKTUYECKOM YpPOBHE,
ONMpaeTcsi Ha HaryisigHO-00pa3Hoe MblluieHne oOyuaromuxcs. bosbiias posb
OTBOJMTCS IIPAaKTUYECKON NEATEIIbHOCTH, OIIBITY, JKCIIEPUMEHTY,
MozenupoBaHuio. OOydaronecss 3HaKOMATCSI ¢ TE€OMETPUUECKUMU (pUrypamu Ha
IJIOCKOCTH M B MPOCTPAHCTBE, C MX MPOCTEUIIMMU KOH(PUTYpaUUsSIMHU, ydaTcs
M300pakaTh MX Ha HEJIMHOBAaHHOM M KieT4yaTOM Oymare, paccMaTpuBaIOT HX
IIPOCTENIINE CBOWCTBA. B mponecce W3ydeHUs HArJSIIHOW T€OMETPUM 3HAHMS,
MOJIyYeHHbIE OO0Yy4YalolUMHUCS B HAyaJbHOM IIKOJIE, CHUCTEMATU3UPYIOTCS U
pacCIIAPSAIOTCA.

MecTo y4eOHOro Kypca B y4eOHOM IIaHe

CormacHo y4eOHOMY TIaHy B 5—6 Kjaccax M3y4aeTcsl WHTETPUPOBAHHBIN
npeamer «MareMatrka», KOTOPBIA BKIIOYAeT apu(PMETHUEeCKuil MaTepual u
HATJISIHYI0O TEOMETPHUIO, a TakKe MPOIEIEeBTUYECKHE CBEICHUS U3 aireOpsl,
AJIEMEHTHI JIOTUKHU U Hayaya ONUCcaTeIbHON CTATUCTUKH.



VY4eOHblil MJIaH HA U3YYEHUE MAaTEMATUKHU B 5—06 Kilaccax OTBOAUT HE MEHeEE
6 yueOHBIX YacOB B HEJENIO B TEUEHHE KAKJIOTo roja oOydeHus, BCETO HE MEHEe
408 y4eOHBIX 4acoB.

Tembl, KOTOpPBIE OYAYT N3Yy4YaThCH B 03HAKOMHUTEIHLHOM MOPSI/IKE, BbIIEJIeHbI
Kypcugeom. Bpemsi, 0TBeIéHHOE HA 3aKpellIeHHe TAKOI0 MaTepuaJa ,
HCIOJIb3YeTCH ISl 0OTPA00TKH 0a30BBIX YMEHHH, TeKylllee NIOBTOPEHME.

COHEPXXAHUE YYEBHOI'O KYPCA (I10 TOAAM OBYUYEHNM )

5 KIIACC

Hamypanvnsie yucna u nyo

Harypansnoe wucno. Psn Harypanbabix yucen. Yucino 0. M3oOpaxenue
HaTypaJIbHBIX YUCET TOUKAMH Ha KOOPJAWHATHOU (YMCIIOBOM) MPSIMOIA.

[To3unmonHas cucrema CuUuCleHHs. Pumckas Hymepayus Kak npumep
HeNnO3UYUOHHOU cucmembl cuucienus. JlecAiThIHas CUCTEMA CYUCIIEHUS.

CpaBHeHUE HaTypaJbHBIX YHUCEJ, CPABHEHUE HATYpPaJbHBIX YUCEI C HYJIEM.
Cnoco0n1 cpaBHeHust. OKpyTieHHe HAaTypadbHbBIX YUCEI.

CrnoxeHre HaTypajabHbIX YHUCEIT; CBOMCTBO HYJIS MPH ClIOXeHUU. Briuntanue
KaK JeicTBUE, OOpaTHOE CIOKEHUIO. Y MHOKEHHUE HAaTypaJIbHBIX YMCEN; CBOMCTBA
HYJsI W €IUHMUIBI TNpU yMHOXKeHUHU. JleneHue Kak JeicTBue, oOpaTHOE
YMHOKEHUIO. KOMIIOHEHTBI NEUCTBUM, CBA3b MExXAy HUMH. [IpoBepka pesynbrara
apudmerndyeckoro gaeiictusa. l[lepeMecTuTenbHOoe M CcouyeTaTeIbHOE CBOMCTBA
(3aKOHBI) CIIOXKEHHSI M YMHOXCHHS, pacnpeoeiumeibHoe C80UCmeo (3aKoH)
VMHOIACEHUS.

Ucnons3zoBanne OykB jis OOO3HAYEHUsST HEM3BECTHOTO KOMIIOHEHTA H
3aMKiCH CBOMCTB apu(PMETHUECKUX JIEHCTBHM.

Jenumenu u kpamwuvle uyucia, pasliokeHUEe Ha MHOXUTENU. [IpocTteie u
cocTaBHble uucna. Ilpusnaxu denumocmu Ha 2, 5, 10, 3, 9. JleneHue ¢ ocTaTkom.

Crenenb ¢ HaTypaJIbHBIM IIOKa3aTeNieM. 3alKCh YUCIa B BHUJAE CYMMBI
Pa3psIHBIX ClaraeMbix.

UucnoBoe BbIpAKEHUE. BpIUMCIEHNME 3HAYEHUM YHUCIOBBIX BBIPAXKEHHUI;
MOPSAIOK  BBIMIOJHEHUsT  JelcTBUiM.  Mcmonb3oBaHWE  NPU  BBIYHUCIEHUAX
MEPEMECTUTEILHOTO M  COYETATeJIbHOTO CBOMCTB (3aKOHOB) CIIOXKEHUS U
YMHOKEHHUS, pACHPEOeUmenbHO20 CEOUCMBA YMHONCEHUSL.

Apodu

IIpencraBierne o Jpobm Kak crmoco0e 3amuch  YacTH  BEIIMYHMHBI.
OObikHOBeHHBIE ApoOu. I[lpaBunbHBIE W HempaBuibHBIE ApoOH. CmenraHHas
Ipo0b; TPEACTABICHUE CMEIIAHHOW NapoOW B BHJE HENPAaBUIBLHON apodu u
BBIJICJICHUE 1IEJI0M YaCTH YMCIIa U3 HeMpaBWIbHON Japobu. M3o0paxeHnue apoodei
TOYKaMH Ha YHUCIIOBOM mpsiMoii. OcHOBHOE CBOKMCTBO npoou. Coxkpawenue opobeil.
Ilpuseoenue Opobu xk nosomy 3namenamento. CpaBHEeHUE TPOOECH.

CrnoxeHue 1 BeIYMTaHUE IpoOeid. Y MHOXKEHUE U JiejieHne Ipo0eil; B3auMHO-



oOpatHble pobu. Haxoorcoenue uacmu yenoz2o u yeno2o no e2o 4acmu.

Jlecatuunas 3amuch aApooOei. IlpeacrtaBieHue OecSITUYHOM poOW B BUIE
OObIKHOBEHHOH. M300paxkeHne AECATUYHBIX JApoOei TOYKaMU Ha YHUCIOBOU
npsimoil. CpaBHEHUE NECITUUHBIX TPOOEH.

ApudmMernueckre JEUCTBUS C JCCITHUYHBIMU Jpo0siMu. OkpyeneHue
decsamuyHbix Opooell.

Penienue TeKCTOBBIX 3aa4

Pemenne TekCcTOBBIX 3adady apu(METHUYECKHUM CrocoOoM. Peuwenue
Jloeudeckux 3adau. Pewenue 3a0au nepebopom 6cex 603MOJCHBIX BAPUAHMOS.
Vcrionp30oBanne Py pEIICHUH 3a71a4 TaOIHI] H CXEM.

Pemenne 3amav, comepiKalMx 3aBUCHUMOCTH, CBSI3BIBAIOIINE BEITUYHHBL:
CKOPOCTb, BpEMs, pPACCTOSHHE, II€Ha, KOJWYECTBO, CTOMMOCTh. EIWHUIIBI
U3MEPCHUs: MacChl, 00bEMa, IICHBI, PACCTOSHHS, BPEMEHHU, CKOpOCTH. CBs3h
MEXIy €IUHUIIAMUA U3MEPEHUS KaXI0W BETMYUHBI.

Petienne ocCHOBHBIX 3a71a4 Ha IPOOH.

[IpeacTaBienuie NaHHBIX B BUIE TaOIHI], CTOJIOYATHIX JUATPAMM.

Harasignas reomerpust

Harnsanele mpeacraBieHuss o Qurypax Ha IUIOCKOCTH: TOYKa, MpsMasi,
OTpE30K, JIy4, yroJ, JOMaHasi, MHOTOYTOJIbHUK, OKPYKHOCTb, KpyT. Yroi1. [Ipsimoi,
OCTPBIH, TYNOM U pa3BEPHYTHIC YTIIbI.

JlnnHa oTpe3ka, METpUUECKHUE SAMHUIIBI ITMHBL. [[TiMHa JTOMaHOH, IEpUMETp
MHOTOYTOJIbHUKA. VI3MepeHne U MOCTPOSHNE YTIIOB C IIOMOIIBIO TPAHCTIOPTHUPA.

Harmsinaple mpencraBieHus o (Urypax Ha IUIOCKOCTH: MHOTOYTOJBHUK;
PSIMOYTOJIEHUK, KBaJIpaT; TPEYTOIBHUK, O paseHcmae ueyp.

N3o00paxxenne ¢guryp, B TOM 4ucie Ha KieryaToi Oymare. I[locmpoenue
KOH@ueypayuii u3 yacmeti npsmMou, OKPY*CHOCMU HA HETUHOBAHHOU U K1emyamou
bymaee. Vcnonp30BaHUe CBOWCTB CTOPOH U YIIIOB MPSIMOYTOJIbHUKA, KBaJpaTa.

[lnomans mOPSAMOYTrOJIbHUKA W MHOTOYTOJIBHUKOB, COCTaBJICHHBIX U3
MPSIMOYTOJIHUKOB, B TOM 4YHCJIEe (QUTYpP, H300paKEHHBIX Ha KieTdyaTod Oymare.
EnuHuIe n3MepeHus miomiaiu.

Haensionvle  npeocmasnenus 0 NPOCMPAHCMBEHHbIX — Queypax:
NPAMOY2OTIbHBIL  NaAp  NPOCMetuux MHO202panHuKos. Pazeépmku xyoa u
napannenenuneoa. Cozoanue mooeneti MHO20PAHHUKOS8 (U3 Oymacu, NpoBoJIOKU,
NAACMUIUHA U Op.).

O6vém  npsamoyeonvHoeo napaiienenuneda, kyoa. Eounuyvl uzmeperus
0b6véma.

6 KIIACC

Hamypanvnwie uucna

Apudmernueckne ICHCTBUS C MHOTO3HAYHBIMUA HATYpPaTbHBIMH YHCIIAMH.
UucnoBble  BBIPOKEHUS, TOPSAOK  JCHCTBUM,  HCIOJB30BAHHE  CKOOOK.
Hcnonb30oBaHWe MOpH BBIYUCICHUSAX [EPEMECTUTEIBHOIO M COYETATEIBLHOTO
CBOMCTB CJIOXKEHUS U YMHOXEHUS, paACnpeoerumenbHo20 C80UCMEa YMHONCEHUS.
OxkpyriieHue HaTypaJIbHBIX YUCET.

Jlenutenu u KpaTHBIE YUCTA; HAUOOIbWUL 00WULL Oelumellb U HauMeHbllee



obwee kpamuoe. [lenumocmos cymmol u npouzsederus. JleneHmne ¢ 0CTaTKOM.

Jlpoou

OOGbIKHOBEHHasE JpOO0b, OCHOBHOE CBOMCTBO APOOH, COKpalleHue aApooei.
CpaBHeHue U yrnopsiiourBaHue Apooeil. Pemenue 3a1au Ha HAXOXKACHUE YaCTH OT
EeJI0ro M IeNoro mo ero yactu. [[poOHoe 4Yuciao Kak pe3yibTaT JIeJICHUS.
[IpencraBnenue necITUUHON JpOOU B BUI€ OOBIKHOBEHHOM APOOU U BO3MOKHOCTh
MpeICTaBIICHUs] OOBIKHOBEHHOU APOOU B BHJIE ACCATUUHOMU. JlecaTuunbie 1podu u
METpHUYEcKasi cucteMa Mep. ApudmeTudeckue ASHUCTBUS U YUCIOBBIC BBIPAXKCHUS
C OOBIKHOBEHHBIMHU U JIECSITUYHBIMU APOOSIMH.

OtHomienue. JleneHue B JaHHOM OTHOIIEHWUU. Macwima6b, TpoOMOpLHUS.
[IprMeHenne MpOnOpLUM PH PEIICHUH 3a1a4.

[Tonsatue mporieHTa. Briunciienre mpoieHTa OT BEJIMYUHBI U BEJIUYUHBI 110
e€ mporeHTy. BripakeHne mpoLeHTOB NeCATUYHBIMEU Apo0siMu. Pemenue 3a1a4 Ha
MPOLIEHTHI. BhIpakeHNE OTHOLIEHUS BEJIMYUH B MPOLICHTAX.

IHonoxcumenvuvie u ompuyamenvHvie YUc1a

[TonmoxxutensHble U OTpuUllaTeibHble uncia. Llenbie uucma. Mooyre uucaa,
eeomempuieckas uHmepnpemayus mooyia uucia. VIzoOpakeHue uucen Ha
KOOpPJIUHATHOM NpAMON. Hucnosvle npomedxcymxu.

CpaBHenne uymcen. ApudMeTHdecKue ACHCTBUS C TOJOKUTEIBHBIMU U
OTPULIATENBHBIMU YHCIAMHU.

[IpssmoyroJibHas cucTeMa KOOPJMHAT Ha MIOCKOCTH. KoopAauHaThl TOUKH Ha
IJI0CKOCTH, abcuucca u opauHara. [loctpoenue Touek u (puryp Ha KOOpJIMHATHON
MJIOCKOCTH.

bykeennvie evipasricenus

[Ipumenenue OykB Il 3alMCHM  MAaTEMATHYECKUX  BBIPAKCHUN U
npeioxkenuit. CBoiicTBa apuMETHUECKUX NEUCTBUN. ByKeeHHble @vipadicenus u
yuciovle NOOCMAaHO6KU. ByKBEHHBIE DPABEHCTBA, HAXOXKJICHHE HEU3BECTHOTO
KoMITOHEeHTa. DopMyibl; (GOpMyJSbI TIEpUMETpa U IUIONMIANA TMPSMOYTOJIbHUKA,
KBajapaTa, 06véma napaiieienuneoa u Kyoa.

Pewenue mexcmoegwix 3a0au

Pemenne TekcTOBBIX 3adad  apu(METUYECKUM CIocoboM. Peuwenue
Jlocuyeckux 3aoad. Peuwenue 3a0au nepebopom 6cex 03MONCHBIX 8APUAHNOS.

Pemienne 3agay, coaepKaliuX 3aBUCUMOCTH, CBSA3BIBAIOMINX BEJIWYWHBIL:
CKOPOCTb, BpeMsl, pacCTOsIHUE; 1IeHa, KOJIMYECTBO, CTOMMOCTB;
MPOU3BOJIUTEIIBHOCTh, BpeMs, 00BEM paboThl. EauHUIBI H3MEpEHHs: MacChl,
CTOMMOCTH; pACCTOSHUSI, BpPEMEHH, CKOpOoCcTH. CBsA3b MEXKIYy €IUHHUIIAMU
U3MEPEHUS KaXKI0U BEJTMUUHBI.

Pemienne 3amad, CBSI3aHHBIX C OTHOILICHHEM, MPOMOPIHOHAIBHOCTHIO
BEJIMYMH, MPOIIEHTAMH; PEIICHUE OCHOBHBIX 3a/1a4 Ha IPOOU U MPOLICHTHI.

Oyenka u npukuoKa, OKpyaierue pe3yibmamd.

Cocmaenenue OYK8eHHbIX 8bIPANCEHUU NO YCIA08UIO 3A0AYU.

[IpeacraBneHre MaHHBIX C TMOMOIIBI0 Tabnui u auarpamMm. CronbuaTsie
JarpaMMbl: YTEHUE U MOCTpOeHUEe. UTeHNE KPYTrOBBIX JUarpamm.

Haznaonasn zeomempus

Harmsinaele mpeacraBienuss o Qurypax Ha IUIOCKOCTH: TOYKa, MpsMas,



OTPE30K, JIy4, YroJl, JOMaHasi, MHOTOYTOJIbHUK, YEThIPEXYTONBHUK, TPEYTOJIbHHK,
OKPYXHOCTb, KPYT.

Bzaummnoe pacnonosxcenue 08yx npsamMbIX HA HWIOCKOCMU, NAPAJLlElbHbIE
npsmvie, NepneHOuKyisapHvle npsamvle. VI3MepeHue pacCTOSHUIA: MEXITY IBYMS
TOYKaMH, OT TOUKH JI0 IPSIMOM; IJTMHA MapIIpyTa Ha KBAJPATHON CETKE.

N3mepeHre U TMOCTpOEHUE YIJIOB C IMOMOINBIO TpaHCHOpTUpa. Bumisl
TPEYTOJIbHUKOB: OCTpPOYTOJIbHBIH, MPSIMOYTOJIbHBIH, TYNOYTOJIbHBIN;
paBHOOEIPEHHBI, PAaBHOCTOPOHHUM. YeTpIpEXYTONBHUK, IIPUMEPBI
YeThIPEXYTONbHUKOB. [IpSIMOYTOIBHUK, KBaIpaT: UCIOJIH30BaHUE CBOMCTB CTOPOH,
yIJI0B, AuaroHaneil. M3zobpaosicenue ceomempuyeckux @ueyp Ha HeIUHOBAHHOU
Oymaze ¢ UCNONL30BAHUEM YUPKYJSA, JUHEUKU, Y2OJbHUKA, MPAHCNOpmupa.
[Toctpoenus Ha kneTuaToi Oymare.

[Tepumerp wHOTOyrONbHUKA. [loHATHE TUIOMAAM (QUTYPHI, EIUHUIIBI
u3Mepenus miomaau. [IpubmkéHHoe n3Mepenue miomaad Guryp, B TOM 4ucie
Ha KBaJI[paTHOU ceTKe. [lpubnudicénnoe uzmepenue ONUHbL OKPYIHCHOCIU, NAOWAOU
Kpyea.

Cummempus.  yewmpanivHas, oce8asi U  3epPKAIbHAS  CUMMEMpPUU.
Ilocmpoenue cummempuyHvix ueyp.

Haensionvle  npeocmaenenus 0 NpOCMPAHCMBEHHBIX  ueypax:
napannenrenuneo, Kyo, npuzma, RUpamuod, KOHYC, YUIUHOp, wap u cgepa.
H3o06padicenue NPOCMPAHCMBEHHBIX duayp. Ipumepul PAa3eépmox
MHO202PAHHUKO08, yuiunopa u xouyca. Cozoanue mooeneu npocmpancmeeHHbIX
Queyp (uz bymazu, npoeoIOKU, NAACMUTUHA U OP.).

llouamue ob6véma, eounuywvl uzmeperus oovéma. O6vLEM NPAMOY2OJILHO2O
napannenenuneoa, Kyoa.

PABOYAS ITPOTPAMMA
YYEBHOI'O KYPCA «AJITEBPA». 7-9 KIIACCBI

enun u3ydyeHus: yueGHOro Kypca

Anrebpa sBIS€TCS OJHHMM M3 OIMOPHBIX KYpCOB OCHOBHOM IIKOJBI: OHA
o0ecrieunBaeT M3y4yeHUE APYTUX AMCLUIUIMH, KaK €CTECTBEHHOHAYYHOIO, TaK U
TYMaHUTapPHOTO IIMKIOB, €€ OCBOGHHWE HEOOXOIWMO I  TMPOJOJDKEHUS
oOpa3oBaHMsI W B TIOBCETHEBHOW >XM3HM. Pa3BuTHE y 00yYarommxcsi Hay4YHBIX
MPECTaBICHUNA O MPOUCXOXKACHWU W CYIIHOCTH anreOpandecKkux aOCTpakKIny,
croco0e OTpaKeHUs MAaTEMATUYECKON HayKOH SBJICHHUM U MPOLIECCOB B MPUPOJIE U
o0IIecTBe, POJIM MaTEeMaTHYECKOTO MOJICIHPOBAHUS B HAYYHOM TO3HAHWU U B
MPAaKTUKE CHOCOOCTBYeT (POPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHSI M KAdeCTB
MBILUICHUSI, HEOOXOAUMBIX I aalTalud B COBPEMEHHOM IU(POBOM OOIIECTBE.
N3yuenue anreOphl €CTECTBEHHBIM 00pa3oM OO0eCreYrMBaeT pa3BUTHE YMEHUS
HaO0JI01aTh, CpPaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH, TpeOyeT KpUTUYHOCTHU
MBIIUIEHUSI, CIOCOOHOCTH apryMEHTHUPOBAaHHO OOOCHOBBIBATH CBOU JIECUCTBUS U
BBIBO/IBI, POPMYIIUPOBATH YTBEepkAeHUS. OCBOCHHE Kypca ainreOpsl o0ecreynBaeT
pa3BUTHE JIOTHYECKOTO MBIIUIEHUSI 00YyYalOIUXCsl: OHU UCTIOIb3YIOT 1€ TyKTUBHBIC



U UHAYKTUBHBIE PACCyKJIEHUs, 0000IIEHHE U KOHKPETU3AlNI0, a0CTparupoBaHuE
u an”anoruto. OOyuyeHue anredpe mpeArnojaraeT 3HAYUTEIbHBIH O00BEM
CaMOCTOATENLHON  JCSITENIbBHOCTH 00YyYaloluuxcsi, MO3TOMY CaMOCTOSTEIbHOE
pelieHue 3a7a4 eCTECTBEHHBIM 00pa3oM SIBIISIETCS] pealiu3aluei 1esTeIbHOCTHOTO
MpUHIMIA O0yYEHHUS.

B cTpykType mporpammbl yueOHOro Kypca «Airedpa» OCHOBHOM IIKOJIBI
OCHOBHOE MECTO 3aHUMAIOT COAEPIKATEIbHO-METONNYECKNE NMHUM: «Yucna u
BBIYUCIICHUSY;, «ANTeOpanuecKrue BBIPAKEHUS», «YPABHCHUS U HEPABEHCTBAY;
«Dynkuum». Kaxaas u3 3Tux copepkaTeabHO-METOANYECKUX JIMHUN pa3BUBACTCS
Ha MPOTSHKEHUH TPEX JeT U3yUeHUsl Kypca, eCTECTBEHHBIM 00pa30M MeperuieTasch
U B3aUMOJIEHMCTBYS C JAPYI'MMH €ro JIMHUAMH. B Xoxe wu3ydeHus Kypca
00y4aroUMCsl TIPUXOIUTCS JIOTUYECKU PACCYXKJaTh, HCIOIb30BaTh TEOPETUKO-
MHO>KECTBEHHBIN S3bIK. B CBsI3U ¢ 3TUM 1ies1ec000pa3HO BKIKOYUTH B MPOTPAMMY
HEKOTOPBIE OCHOBBI JIOTMKHM, [POHU3BIBAIOIINE BCE OCHOBHBIE PA3IEibI
MaTEeMaTHYECKOro o0Opa30oBaHMs U CIIOCOOCTBYIOIIME OBJIAJICHUIO O0yYalOIIUMUCS
OCHOB YHUBEPCAJIBHOTO MAaTEMaTHYeCKOro s3bika. TakuM 00pa3oM, MOXKHO
yTBEpXKAaTh, UTO COJEP)KATEIbHOM U CTPYKTYPHOH OCOOEHHOCTBIO Kypca
«Anrebpay SBISETCS €ro UHTETPUPOBAHHBIN XapakTep.

Conepxanve iuHUM «YHClIa W BBIUKACICHUS» CIYKAT OCHOBOM ISt
JaTbHENIIero U3y4eHus MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYyYarOIIUXCS
JIOTUYECKOTO MBIIIIEHUS, POPMUPOBAHUIO YMEHHUS MOJIb30BATHCS aJITOPUTMaMHU, a
TaK)Xe IPUOOPETEHHIO MPAKTUUECKUX HABBIKOB, HEOOXOAMMBIX JIJISl IOBCETHEBHOM
XKU3HU. Pa3zBUTHE MOHATHSA O YHCIIE B OCHOBHOM IIKOJIE CBA3aHO C PAallMOHAIbHBIMU
U UppalMOHAIBHBIMH  4HUCIaMH, (OPMHUPOBAHMEM  MPEACTABICHHM O
JICVCTBUTEIILHOM YHUCJIC. 3aBEPIICHUE OCBOCHHS YHCJIOBOM JIMHUM OTHECEHO K
cTapliemMy 3BeHy 00111ero 00pa3oBaHusl.

ConepxaHue JByX  anreOpanyeckux JUHUA —  «Ausrebpanyeckue
BBIPOKEHUS» U «YPAaBHEHHS M HEPABEHCTBA» CIOCOOCTBYET (OPMHPOBAHUIO Y
OOy4JaromMxcss MaTeMaTHYEeCKOro ammnapara, HeOOXOAMMOTro i pEelIeHHs 3aaad
MaTeMaTUKH, CMEXHBIX MPEIMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3a/ad. B
OCHOBHOW WIKOJIE YYEOHBIA MaTepuan TPYNIUPYETCS BOKPYT pPalMOHAIBHBIX
BbIpOKEHM. AnreOpa NEMOHCTPUPYET 3HAYEHHWE MATEMAaTUKU KakK s3bIKa JJIst
MOCTPOCHUSI MaTEMaTUYECKUX MOJIEIEH, OINUCAHUS TMPOLUECCOB U  SBJICHUU
peanpHOro Mupa. B 3amaum oOydeHuss anreOpe BXOMIT TakkKe JalibHeiIiee
pa3BUTHE AJITOPUTMHUYECKOTO MBILUICHUS, HEOOXOIMMOI0, B YAaCTHOCTH, MJIs
OCBOCHHUS Kypca HWHPOpMATUKU, ¢ OBJAJCHUE HABBIKAMH JCAYKTHBHBIX
paccyxaeHuit. [Ipeobpa3zoBanre CUMBOJIbHBIX (DOPM BHOCHUT CBOM crieliupuuecKuit
BKJIAJl B pa3BUTHE BOOOPAKEHHUS, CIIOCOOHOCTEN K MaTeMaTUYECKOMY TBOPYECTBY.

Conepxxanue  (QyHKIMOHAIbHO-TpaUUYECKOM  JIMHMM  HALEJIEHO  Ha
MOJTy4YEHHUE IKOJIbHUKAMH 3HAaHUN O (PYHKIMIX KaK BaKHEWIEH MaTeMaTH4eCKON
MOJICNIN JIJII OTMIMCAHUS M MCCIIEAOBAHUS Pa3HO-00pPa3HBIX MPOIIECCOB U SBJICHUHN B
npuposie U obmiectBe. M3yueHue 3TOro marepuana CrHocoOCTBYET Pa3BUTHIO Y
OOyJaroIIMXCcsi YMEHUS UCTIOIb30BaTh PA3IMYHBIC BHIPA3UTEIBHBIE CPEICTBA SA3bIKA
MaT€MaTUKH — CJIOBECHbIE, CHMBOJMYECKHE, TIpauueckue, BHOCUT BKJIaa B
dbopMupoBaHUEe MPEACTABICHUI O POJIM MATEMAaTHUKW B Pa3BUTUU IUBHIN3AIUU U



KYJIBTYPBI.

MecTo yueOHOro Kypca B yueOHOM IJIaHE

CornacHo yweOHOMY MaHy B 7-9 KiaccaX H3y4yaeTcsi y4deOHBIH Kypc
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felibl COACpPKAHUS:
«Yucna W BBIUUCIEHHUSA», «ANreOpanyeckue BBIPAXKCHUS», «YpaBHEHUS U
HEPAaBEHCTBA», « DYHKIINI.

VY4eOHbIi mIaH Ha U3yueHue anredpel B 7-9 kjaccax OTBOJIUT HE MeHee 3
y4eOHBIX YacOB B HEJEII0 B TEUCHHUE KAXKIOTO roja oOy4eHus, BCEro 3a TpU roja
oOyueHusi — He MeHee 306 yueOHBIX YacoB.

COHEPXXAHUE YYEBHOI'O KYPCA (I10 TOAAM OBYUYEHNM )

7 KIIACC

Yucna u evluucnenusn

PanuonajabHbIe YHCIa

Jpobu OOBIKHOBEHHBIE U ACCATUYHBIC, MEPEXO0] OT OAHOU (HOPMBI 3aMKCH
npobeit k gapyroi. [loHATHe palMOHANBHOTO YHCIA, 3aluCh, CpPaBHEHUE,
YHOPSAIOYUBAHUE  PAlMOHAIBHBIX  4uceld. ApudmMerndeckue JeHCTBUS C
palMoHalIbHBIMU YKcliaMU. Pelllenne 3aiad U3 peaibHOM NMPakTUKW HAa 4acTH, Ha
JpoOu.

Crenenb ¢ HaTypaJdbHBIM IIOKa3aTeJeM: OIpeAesieHre, NpeoOdpa3oBaHue
BBIPXKCHHI HAa OCHOBE OTPE/IEICHUS, 3aITUCh OOJIBIITUX YHCET.

[IponeHThI, 3anUCh MPOLIEHTOB B BHUJIE APOOU U ApOOU B BHUJE MPOIEHTOB.
Tpu OCHOBHBIE 3a]]a4u Ha MPOIEHTHI, PEIICHUE 3a]]a4 U3 PeaTbHON MPAKTHUKHU.

[IpumeHeHne TPU3HAKOB JEIUMOCTH, Pa30KEHUE Ha MHOXKUTEIU
HaTypaJbHBIX YUCET.

Peanbubie  3aBUCMMOCTH, B TOM 4HCle TIpsMas U oOparHas
MPONOPLUOHAIBHOCTH.

Anzebpauueckue eviparxcenus

[IepemeHnHBIE, YHCIIOBOE 3HAYEHUE BBIPAXKEHUSI C MIEPEMEHHOM. JlonmycTuMBIE
3Ha4YeHUs nepeMeHHbIX. [IpeacraBienne 3aBUCUMOCTH MEXY BEJIMUMHAMHU B BUJIC
dbopmynsl. Berauciaenus no popmynam.

[IpeoOpazoBanne  OyKBEHHBIX  BBIpAKEHUH, TOXKIECTBEHHO  pPaBHBIC
BBIpa)XECHMU S, MPAaBWIIA MPE0Opa30BaHUsl CyMM U TIPOU3BEIICHUM, TIpaBUiIa PaCKPHITUS
CKOOOK ¥ MPUBEACHHUSI MOJJOOHBIX CJIaraeMbIX.

CBoiicTBa CTENEHU C HATyPAIbHBIM MOKA3aTeJIeM.

OnnowieHsl 1 MHOTOWICHBI. CTeneHs MHOrowieHa. ClioxkeHne, BEIUUTaHuE,
YMHOXEHUE MHOTOWICHOB. DOpMyIsbl COKpAIIEHHOTO YMHOXEHHS: KBaApar
CyMMBbl W KBaapaT pa3HocTu. Popmyna pa3sHOCTH KBaApaToB. PaznoxeHue
MHOT'OYJICHOB Ha MHOKHUTEJIH.

Ypasnenusa

VYpaBHeHue, KOpeHb YpaBHEHHs, MpaBuiia NpeoOpa3oBaHMs YpPaBHEHWS,
PAaBHOCHJIBHOCTh YPABHEHUH.



JIuHelHOe ypaBHEHHE C OJHOM IEPEMEHHOM, YMCIO KOPHEH JIMHEMHOTO
ypaBHEHUS, pelIeHUE JIMHEWHbIX ypaBHeHUH. CocTaBieHHE YpaBHEHUH IO
YCIIOBUIO 3a71a4M. Pellienre TeKCTOBBIX 3a/1a4 C MOMOIIbIO YPABHEHHI.

Jluneiinoe ypagnenue ¢ 08ymsa nepemeHHbiMu U e2o epagux. CucrteMa AByX
JUHENUHBIX ypaBHEHUW C ABYyMs TNepeMeHHbIMH. PeleHue cucrem ypaBHEHUU
CIIOCOOOM TMOACTaHOBKHU. [Ipumepbl pelieHusi TEKCTOBBIX 3a/lad C IMOMOIIbIO
CUCTEM yYpaBHEHHM.

Koopounamut u cpaguxu. @Pynkyuu

Koopaunara Toukm Ha mnpsmon. YwucmoBble npoMexyTku. PaccrosiHue
MEXKy ABYMS TOUKAMH KOOPJIAWHATHOU IPSMOM.

[IpsimoyronpHasi cucrema koopauHat, ocu OX u Oy. Abcuucca U opauHaTa
TOYKH Ha KOOPAMHATHOU TutockocTu. [IprmMeps! rpadukoB, 3aaHHBIX (HOPMYTaMH.
Yrenue rpadMkoB peanbHbIX 3aBUCHMOCTEH.

[Tonsite ¢ynkmmu. I'paduk  Gynkmuu. CporictBa GyHKIMM. JluHeitHas
¢byuknus, e€ rpapuk. I'padux dynkimum y = kx + b. I'paguueckoe pewenue
JIUHEUHBIX YPABHEHUL U CUCMEM JIUHEUHbIX YPABHEHUIL.

8 KIIACC

Yucna u éviuucnenusn

KBagpatueiit kopeHb u3 uucna. [lowamue 00 uUppayuoHAIbHOM UUCe.
Hecamuunvie npubnudcenus uppayuonanbHulx yucen. CBOWCTBa apu(PMETHUECKUX
KBaJpaTHBIX KOPHEN U UX MPUMEHEHHUE K MPEe0Opa30BAHUIO YNCIOBBIX BhIpaKECHUMN
Y BBIUMCJIEHUSM. [lelicmeumenbHble Yucia.

CrerneHsb ¢ 1eNbIM MoKa3zaTesieM U €€ cpoicTBa. CTaHgapTHas 3aMUCh YHCIA.

Anzebpauueckue eviparxccenus

KBampaTHbpiii  TpE€XuineH; pasloKEHUE KBAApaTHOTO TPEXUYJIEHA HAa
MHOKHUTEIIH.

AnreOpandeckas apoOb. OCHOBHOE CBOWCTBO alireOpanyeckor Apoow.
CnoxeHve, BBIYUTAHHE, YMHOXXEHHE, JEJIeHHE alreOpandecKkux ApoOei.
annenenuneo, Kyo, mHoeoeparuuxu. Mzobpasxcenue PanioHanbHbIe BBIpQXXCHHUS U
uX nmpeodpazoBaHUe.

Ypasenenua u nepasencmea

KBanparhnoe ypaBHeHue, popmyra KOpHEH KBaJpaTHOTO ypaBHEHUs. Teopema
Buema. Peienue ypaBHEHUMN, CBOMASIIUXCS K JIMHEHHBIM M KBaJpaTHBIM.
[IpocTeiime qpoOHO-palIMOHAIEHBIE YPAaBHEHHSL.

I'paguueckas unmepnpemayus ypasHeHuu ¢ 08yMs NEPEMEHHbIMU U CUCTNEM
JIUHEUHbIX YpasHeHuu ¢ O08ymMsa nepemeHuvimu. llpuMepsl pemeHus: CUCTEM
HEJIMHEWHBIX YPABHEHUM C IByMs IEPEMEHHBIMH.

Perienne TeKCTOBBIX 3a/1a4 aNreOpandecKuM CrIocoooM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEHCTBO ¢ OJTHON NEPEMEHHOM.
PaBHOCWIIBHOCTh HEpaBeHCTB. JIMHEMHBIE HEPABEHCTBA C OJAHOM IEPEMEHHOM.
CucTeMbl JINHEHHBIX HEPABEHCTB C OJJHON EPEMEHHOM.

Dynukyuu

[Tonsitue ¢ynkuun. OOMaCTh OMpEAENCHUS W MHOXKECTBO 3HAYCHHM
dbynakuun. CiocoOb! 3a1anust PyHKITUH.



I'paduk ¢ynxmuu. Ytenue cBoilctB ¢yHKuuu no e€ rpaduxy. I[Ipumepst
rpaduKoB (PyHKIUI, OTpasKaAIOUINX peabHbIE MPOIECCHI.

OYHKIMY, OIUCHIBAIOIINE TMPSMYI0 M OOpaTHYIO MPONOPLIHUOHAIbHBIC

K
3aBUCHMOCTH, HX rpapukn. DyHkimmu Y = X5, Yy = X, Y =+, Y = -

I'paguueckoe pewenue ypagnenuii u cucmem ypagHeHull.

9 KJIACC

Yucna u evluucnenusn

JleicTBUTEIbHBbIE YHCJIA

PaunoHanbpHble YuCHa, UppayuoHanIbHble YUCId, KOHeuHble U OecKoHeuHble
Odecamuunvlie Opoou. MHuooxcecmeo OelicmeumenvHulx Yucel, OetucmeumelbHbvle
yucna Kkaxk — Oeckoueunvle  Oecamuumvie Opoou. Bzaummo  00HO3HAYHOE
coomeemcmaue MexHcoy MHOMCECMBOM OeUCMBUMENbHbIX YUcel U KOOPOUHAMHOU
NPSAMOU.

Cpasnenue OelicmeumenvHblX yucen, apugmemudeckue Oelucmsus ¢
oelcmeumenbHblMU YUCIAMU.

N3mepenusi, npulJIMKeHNsI, OLEHKH

Pa3mepbl OOBEKTOB OKpYKAIOIIErO0 MHpA, AJIUTEIBHOCTh IPOLECCOB B
OKPY’KaIOIIEM MHpE.

[TpubnnxE€HHOE 3HaYEHUE BETMYMHBI, TOYHOCTh MpUOIMKeHus1. OKpyrieHue
ymcell. [Ipukuaka u olieHKa pe3yinbTaToB BEIYUCICHU.

Ypasénenua u nepasencmea

YpaBHeHus ¢ OJHOM NIepeMEeHHOMI

JIuneriHOe ypaBHEHME. Penmenne ypaBHEHNM, CBOISIIMXCS K JIUHEUHBIM.

KBagpatHoe ypaBHeHue. Penienne ypaBHEHH, CBOASAIIMXCA K KBaIPATHBIM.
bukBaapatHoe ypaBHeHUE. [Ipumepsl peuleHus ypagHenul mpemvei u 4emeeépmot
cmeneneu pasioNCeHuem Ha MHONCUTNETU.

Pemenne qpoOHO-panimoHAIbHBIX YPaBHEHUH.

Pemennie TEKCTOBBIX 3aj1a4 alreOpandeckuM METOIOM.

Cucrembl ypaBHeHUI

VYpaBHeHHE ¢ ABYMs NEpPEMEHHBIMHM U ero rpaduk. Pemenue cucrem aByx
JIMHEWHBIX YPABHEHHU C IBYMS NIEPEMEHHBIMU. PellieHne cucteM IByX ypaBHEHH,
OJIHO W3 KOTOpbIX JIMHEHHOE, a Apyroe — BTOpoil crenenu. ['paduueckas
MHTEPHPETALIUsI CHCTEMbl YPABHEHU C IByMs IEPEMEHHBIMHU.

Perienne TeKCTOBBIX 3a/1a4 aNreOpandeckuM CrocoOoM.

HepasencrBa

UucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemenne nuHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOM. PemeHue cucrem
JMHEMHBIX HEPABEHCTB C OJHOM IiepeMeHHOW. KBanpatHeie HepaBeHCTBa.
['padmyeckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
NIEPEMEHHBIMH.

Dynukyuu

KBagpatnunas Qynkius, e€ rpaduk u cBoiictBa. [lapabosna, KOOpauHATHI
BEPIIMHBI TapabOJIbl, 0Ch CAMMETPHUH MTAPaAOOJIBI.



['paduku (bYyHKITHIA: y = kX, y = kx + b, y = X,
y = x, ¥ = SI/II/IX CBOICTBA.

Yucnoewvie nocnedosamenvnocmu

OmnpenesieHue u cnoco0bl 3aJaHUS YMCIOBBIX MOCTAECA0BATEIbHOCTEH

[ToHATHE YKCIIOBOM NOCIENOBATENBHOCTH. 3aJaHHUE IMOCIEAOBATEIbHOCTU
PEKyppEeHTHOH (popMyIoit u HopMyIoit N-To diieHa.

ApudmMeTnyeckas 1 reoMeTPpUIECKas MPOrPeccuu

ApudmeTrnueckas U reomeTpudeckas mporpeccur. Popmyasl N-TO 4ieHa
apu(MeTHYeCKON U TEOMETPUUYECKOM MPOTrpecCcrii, CyMMbI TIEPBBIX N UJICHOB.

Hzobpadicenue unenos apupmemuueckol u 2eomempuieckol npozpeccull
MOYKAMU HA KOOPOUHAMHOU NAOCKOCmU. JIuHelnvlil u 5KCNOHeHYUAIbHbIt POCM.
Cnootcnvie npoyeHmol.

PABOYAS ITPOTPAMMA
YYEBHOI'O KYPCA «I'EOMETPUA». 7-9 KITACCbI

Henn n3y4yeHust yueOHOro Kypca

O6mume nenu u3ydeHus ydeOHoOro kypca «l'eoMeTpusi» NHpeacTaBlIEHBI B
AOOII OOO. OHu 3aKITI0YAIOTCS, MIPEKIAE BCETO B TOM, YTO HA YPOKAX T'€OMETPUHU
OOy4YaroOIMiiCsl YYUTCA MPOBOJUTH JOKA3aTEIbHbIE PpPACCYXKACHHS, CTPOUTH
JIOTUYECKUE YMO3AKIIOYEHUS, JOKA3blBATh MCTUHHBIE YTBEPKICHUS M CTPOUTH
KOHTPIPHUMEPHI K JIOKHBIM, IPOBOAUTH PACCYKACHUSI «OT IPOTUBHOIO», OTIINYATh
CBOICTBa OT MPU3HAKOB, (hOpMyIMpOBaTh OOpaTHbIE yTBEpKIAeHUsA. B oOyueHuu
YMEHUIO pacCyXJaTb COCTOMT Ba)KHO€ BOCIUTATEIbHOE 3HAYEHUE W3YUYEHUS
reOMETPUH, IPUCYLIEE UMEHHO OTEYECTBEHHON MaTEMaTHUYECKOM IIKOJIE.

Btopoil 1enbro0 M3y4eHuss T€OMETPUH SIBISIETCS HCIIOJIB30BAaHUE €€ Kak
WHCTPYMEHTA NPU PEIICHUM KaK MAaTEMaTHYECKUX, TaK M NPAKTUYECKUX 3a/]ad,
BCTPEYAOUIMXCSI B pEaJbHOM  KU3HH. OJTOMY COOTBETCTBYET  BTOpad,
BBIYMCIINTEbHAS JIMHUS B MU3YYCHUM T'€OMETPUM B IIKOJE. [l 3TOro yduremto
peKOMEHJyeTcsl  MoaAOupaTh  3aJaud  IPAKTHUECKOro  Xapakrepa  JJid
paccMaTpUBAEMbIX TEM, YUUTh OOyUYaIOIIMXCA CTPOUTh MAaTEMaTUYECKHE MOJENU
peanbHbIX JKU3HEHHBIX CHUTyallUid, MPOBOJUTH BBIYUCIEHUS W OLICHUBATH
aJICKBaTHOCTh TOJIyYEHHOTO pe3yibTaTa. KpailHe BaxxHO MOAYEPKHUBATH CBA3U
Tr€OMETPUHU C JAPYTUMH MPEAMETaMU, MOTUBUPOBATH KCIIOIb30BATh OMPEIEICHUS
r€OMETPUUYECKUX (PUTYP U MOHATUM, I€MOHCTPUPOBATH PUMEHEHUE TOJTYYEHHBIX
yMeHUM B (PU3MKE M TEXHHKE. OTH CBA3M HauOoliee SIPKO BUIHBI B TeMax
«Bektopel», «TpUroHOMETpUYECKHE COOTHOMICHUS», «MeToj KOoOpAMHAT» W
«Teopema [Tudaropay.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

CornacHo yweOHOMY MmiaHy B 7-9 Kiaccax H3y4yaeTcsi ydeOHBIH Kypc
«I"'eomeTpus», KOTOPBIM BKIKOYAET CIEIYIOLIIME OCHOBHBIE Pa3/ieiibl COAEPKAHMS:
«I'eomeTpuueckre QGUTYypsl W UX CBOWCTBay, «VI3MepeHne TreoMeTPUUYECKUX



BEIIMUMHY», a Takxke «JlekapToBbl -KOOpPJAMHATHI Ha IJIOCKOCTWU», «BekTophi»,
«JIBmxenus miockoctn» U «IIpeodpazoBanus mo100us».

YueOHbIll IJIaH TpeaycMaTpuBaeT H3ydeHHE TEeOMETpUM Ha 0a30BOM
YpOBHE, UCXO/s M3 HE MeHee 68 ydeOHBIX 4acOB B y4eOHOM TOJly, BCETO 3a TpH
rojia ooyueHus: — He meHee 204 Jacos.

COHEPXXAHUE YYEBHOI'O KYPCA (110 TOAAM OBYUYEHNM )

7 KUIIACC

Hauvanbuble monstus reomerpun. Touka, mpsiMasi, OTPE30K, Jyd. YTOIL
Buasl yrioB. BeprukanbsHble M CMEXHbIE yIUIbl. buccekrpuca yria. Jlomanas,
MHOTI'OYroyibHUK. [lapaninenpsHOCTh U EPIEHIUKYIISIPHOCTD NPSIMBIX.

Cummempuunvie gueypvl. OcHo8HblE CBOUCMBA 0CEBOU CUMMEMPUU.
IIpuMepbl CUMMETPHUM B OKPYKAIOILEM MUPE.

OcHogHble NOCMPOEHUsT ¢ NOMOWBIO YUPKYJISL U TUHEUKU.

Tpeyronbuuk.  Beicota, MenmaHa, OHCCeKTpuca, HMX  CBOWCTBA.
PaBHOOEpEHHBIN u PaBHOCTOPOHHUM TPEYTOJIbHUKHU. Hepasenctso
TPEYTrOJbHHUKA.

CBoiicTBa W TPU3HAKK PAaBHOOEIPEHHOIO TpeyroibHUKa. [Ipu3Haku
PABEHCTBA TPEYTOJIbHUKOB.

CBoncTBA W MNpPHU3HAKKM NapaJUieapHbIX IpsAMbIX. Cymma  yrioB
TPEYTOJbHUKA. BHEIIHUE YTIIbI TPEYTOJIBHUKA.

[IpsmoyrosbHbIM  TPEYroabHUK. (CBOMCTBO MEIWAHBl MPSIMOYTOJIBHOTO
TPEYTrOJbHHUKA,  TNPOBEAEHHOM K  rumoreHyse. Ilpu3Haku  paBeHCTBa
IPSAMOYTOJILHBIX TPEYTOJBHUKOB. [IpAMOYTOIBHBIN TPEYTOJIBHKK ¢ yriioM B 30°.

HepaBencTBa B reOMETpUM: HEpaseHCmeo mpey20/bHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema o OoJsibllieM yriie U OOoJblIel CTOPOHE TPEyroJibHUKA.
IleprieHIUKYJIAp U HAKIIOHHAS.

I'eomempuueckoe mecmo mouek. buCCEKTpUCAa yIlla W CEPEAUHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KaK FEOMETPUYECKUE MECTA TOUEK.

OKpyXHOCTb M Kpyr, XOpJa M JHaMeTp, HMX CBoOMcTBAa. B3aumHoe
pacCIIOJIOKEHUE OKPYKHOCTH M mpsiMoi. KacarenpHas M cexylias K OKPY»KHOCTH.
OKpyXHOCTb, BIHMCaHHas B Yroj. BnucaHHas W oOnMcaHHas OKPYKHOCTH
TPEYTOJIbHHUKA.

8 KJIACC

YeteipéxyronpHuku. [lapamnenorpamm, ero npu3Haku u cBoicTsa. YacTHbie
clly4ad MapajuiesiorpaMMOB (IIPSIMOYTOJIbHUK, pOMO, KBaApar), UX MPU3HAKU U
cBoiictBa. Tpamenusi, paBHOOOKasi Tpamenusi, €€ CBOWCTBA U TPHU3HAKHU.
[IpssmoyronbHas Tparenus.

Memoo yosoenus meduansl. llenmpanvruas cummempust.

Teopema @aneca u meopema o nponopyuonaivHvlx ompeskax. Cpennue
JIMHUM TPEYTOJIbHUKA U Tpaneuuu. [lenmp macc mpey2onvHuKa.

Ilooobue mpeyeonvrukos, kos3g@uyuenm nooodbus. Ilpusnaku nodoobus



mpeyeonvhuxos. IlpumeneHne nogo0us npu pemeHNH MPaKTUIECKUX 3a1a4.

CaoiicTBa mioniaae reomerpuueckux ¢uryp. PopMmynbl i IUIOHIAAU
TpPEYroJibHUKa, Napajienorpamma, pom6a u Tpanenuu. OTHOIIEHHUE IUIONIAIeh
oA0OHBIX GUTYP.

Brrunciienne miomaneil TpeyroJbHUKOB 1 MHOTOYTOJIbHUKOB HA KIJIETYATOU
oymare.

Teopema IIudaropa. Ilpumenenune teopemsl Iludaropa npu pemeHUN
PaKTUYECKUX 3a/a4.

CHHYyC, KOCHHYC, TaHT'€HC OCTPOIO YIJIa IPSIMOYTOJIBHOI'O TPEYTrOJbHUKA.
OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO. TpUTOHOMETpUYECKHe (YHKIUU
yriaoB B 30°, 45° u 60°.

BrnmcanHble M LEHTpalbHBIE YIVIBL, YTOJd MEXAY KAacaTeIbHOM U XOPIOU.
VYrimel  MexIy XopJaMu M CEeKyU[MMU. BrnucaHHele W ONHCAaHHbBIE
YETBIPEXYTOJBbHUKU. B3auMHOe pacnonoxkeHue AByX OKpykHoctei. Kacanue
OKpy>kHOCTel. O01IMe KacaTelabHbIe K ABYM OKPYKHOCTSIM.

9 KIIACC

Cunyc, KocuHyc, Tanrenc yriaoB or 0° go 180°. OcnHoBHOe
TPUTOHOMETPHUUYECKOE TOXKECTBO. DOPMYIIBI IPUBEACHUS.

Pemenne TtpeyronpHukoB. TeopemMa KOCHMHYCOB M TEOpEMa CHHYCOB.
Pemenne mnpakTUYeCKHX 3aJad C HUCIOJb30BAHUEM TEOPEMbl KOCHHYCOB U
TEOPEMBI CUHYCOB.

lIpeobpaszosanue nooodbus. Ilooobue coomeemcmeeHHbIX I1eMEHMO8.

Teopema o npoussedenuu OmpesKo8 Xopo, Mmeopemvbl O NpPouU3ee0eHul
OmMpe3K08 Cexyuwjux, meopema o Keaopame KacameabHOl.

Bektop, ammHa  (MOAYJdb)  BEKTOpa, COHANpaBJICHHBIE  BEKTOPHI,
MPOTUBOIOJIOKHO  HAMpPaBJIECHHBIE  BEKTOPHI, KOJUIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, OINEpallid HaJ BeKTopaMu. Pa3nokeHue BEKTOpa MO JBYM
HEKOJIJIMHEAapHbIM BekTopaMm. KoopanHaTel BekTopa. CKajlsipHOE MPOU3BEIACHUE
BEKTOPOB, MPUMEHEHUE JIJIS1 HAXO0XKICHUS JJIMH U YIJIOB.

JlekapTOBbI KOOPJAMHATHI HA IJIOCKOCTH. YpasHeHus npsamou U OKPYKHOCTH
B KOOpJIMHATAX, MEPECEUCHUE OKPYKHOCTEN U MpAMBIX. METOJ KOOPAUHAT U €0
MIPUMEHEHHUE.

[IpaBunbHbIE MHOrOyroJibHUKM. JlimHa OKpykHOCTH. ['pagycHas wu
paaviaHHas Mepa yria, BbIYMCIEHHE JJIMH Iyr okKpyxHocTeil. [lnmomans kpyra,
CEKTOpa, CErMEHTA.

Jeudicenus niockocmu u @HympeHHue cummempuu gueyp (21emeHmapHvle
npedcmaenenus). Illapannenvrolii nepernoc. Ilosopom.

PABOYAA ITPOTPAMMA
YYEBHOI'O KYPCA «BEPOATHOCTb U CTATUCTUKA»
7-9 KJTACCBI

Henn n3yyeHust yueOHOro Kypca



B coBpemennom nmdpoBoM MHUpe BEPOSITHOCTD U CTATUCTUKA MPUOOPETAIOT
BCE OOJIBIIYIO 3HAYUMOCTh, KaK C TOUKH 3PEHHS MPAKTUUYECKUX MPHUIIOKEHUMN, TaK
U UX poJiu B 00pazoBaHuu. Kaxkplil yenoBeK MOCTOSHHO MPUHUMAET PEILICHUs Ha
OCHOBE MMEIOIIUXCS Y HEro JIaHHbIX. A Uit 000CHOBAaHHOT'O MPUHATHUS PEIICHUS B
YCIIOBUSIX HEJOCTAaTKa WIJIM W30bITKa WHGOpPMAIMM HEOOXOJUMO B TOM YHCIIE
Xopo1o chOpMUPOBAHHOE BEPOSITHOCTHOE M CTATUCTUYECKOE MbllieHne. UMeHHo
MO3TOMY OCTPO BCTaJla HEOOXOAUMOCTH C(POPMUPOBATH y OOYUYaAIOIIUXCS, B TOM
gucie obydarommxcs ¢ OB3, QyHKIIMOHANTBHYIO TPAMOTHOCTh, BKJIIOYAIONIYIO B
ceOs1 B KayecTBE HEOTHhEMJIEMOM COCTaBIAIOIIEH YMEHHE BOCHPUHUMATh U
KPUTUYECKA aHATU3UPOBaTh WHGOPMAIMIO, TPEICTABICHHYIO B Pa3IUYHBIX
dbopmax, TOHMMATh BEPOSTHOCTHBIM XapaKTEP MHOTHX PEATbHBIX MPOIECCOB H
3aBUCHUMOCTEH, MPOU3BOJUTHh MPOCTEUIIINE BEPOSTHOCTHBIE PACUETHI. 3HAKOMCTBO
C OCHOBHBIMM TMpUHIMIAMU CcOOpa, aHadu3a W NPEACTABICHUS JaHHBIX U3
pa3nuyHbIX cdep KU3HU OOLIECTBA M TOCYJapCTBa MPHUOOIIAET O0Yy4YalomuXcs K
OOIIECTBEHHBIM UHTEPECAM.

B cTpyktype mporpammbl yueOHOTO Kypca «BeposSTHOCTh M CTaTHCTHKa»
BBIJICJICHBI CIEAYIOLIUE COAEpKaTelbHO-MeToanueckue tuHuu: «lIpeacrasieHue
JAHHBIX W  OIKcCAaTelIbHasi  CTAaTUCTHKa»;  «BeposaTHOCTBY;  «DIEMEHTHI
KOMOMHATOpUKNY; «BBegeHune B Teoputo rpadosy.

Conepxanune gnmHun  «lIpencraBieHue  JaHHBIX W OMNHKCATENIbHAs
CTATUCTUKA» CIYKUT OCHOBOM Juisi (OPMHUpPOBAHHMS HABBIKOB pPabOThI C
uHpopMalent: OT YTeHHS W MHTEpHpeTanuu WH(QOpMAaIMH, MPEICTaBICHHON B
Tabnauiax, Ha auarpamMmax W rpadukax 10 cOopa, MpeACTaBICHUS W aHAIU3a
JAaHHBIX C HCHOJIb30BAHUEM CTAaTUCTHUYECKUX XAPAKTEPUCTUK CPEIHUX U
pacceuBanud. Paboras ¢ manHbiMu, oOywatrommecs ¢ OB3 yudarcd cuumThIBaTh U
WHTEPIIPETUPOBATh JaHHbBIE, BBIJIBUTaTh, apryMEHTUPOBATh W KPUTHUKOBATH
MPOCTEUININE TUIOTE3bl, PA3MBIIIIATE HaJ  (PaKTOpamH, BBI3BIBAIOLIIUMU
W3MEHYUBOCTb, U OIICHMBATh MX BIIMSHUE HA PACCMATPUBAEMbBIC BEJIMYHUHBI U
IIPOLIECCHI.

NHTYynTHBHOE NpEACTABICHUE O CIIYYaWHOW MU3MEHYMBOCTH, UCCIIENOBAHUE
3aKOHOMEPHOCTEW M TEHACHUUM CTAHOBUTCS MOTUBHUPYIOLIEH OCHOBOM JUJIA
U3Y4YeHUs] TEOpUHU BepoATHOCTeH. boinbioe 3Hauenue s oOyuaromuxcs ¢ OB3
31eCh UMEIOT MPAaKTHYECKUE 3aaHMsl, B YACTHOCTH ONBITHI C KIACCHUYECKUMH
BEPOSITHOCTHBIMU MOJEIISIMU.

[ToHsTHE BEPOATHOCTH BBOJUTCS Kak Mepa MpaBAONOJ00MS CIy4ailHOTO
coobiTus. Ilpm wm3ydenun kypca oOyuvatomuecss ¢ OB3  3HakomsiTcs €
MPOCTEUIIMMUA  METOJIaMU  BBIYMCJIICHHS  BEPOSITHOCTEM B CIIyYaWHBIX
AKCIIEPUMEHTAX c PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU HCXO0J/IaMH,
BEPOSTHOCTHBIMU 3aKOHAMU, MO3BOJISIIOIIUMH CTaBUTh U peliaTh 0ojiee CI0XKHbBIC
3amaun. B Kypc BXOJSAT HadyalIbHbIE IPEACTABICHUS O CIyYalHBIX BEJIMYMHAX U UX
YUCITIOBBIX XapaKTePUCTUKAX.

Taxoke B paMKax 3TOTO Kypca OCYIIECTBIISIETCS] 3HAKOMCTBO O0YUYarOIIUXCS C
OB3 ¢ MHOXECTBaMM M OCHOBHBIMU OINEpalusIMU HAJ MHOXECTBaMH,
paccMaTpUBAIOTCSl TMPUMEPbl MNPUMEHEHUs] [JIsl pEelIeHHs 3a7ady, a Takke
WCITOJIb30BAHUS B IPYTMX MAaTEeMATHUYECKUX Kypcax U YUeOHBIX MpeMeTax.



MecTo yueOHOro Kypca B yueOHOM IJIaHe

B 7-9 xnaccax msydaetrcs Kypc «BepoSATHOCTh W CTaTUCTHKA», B KOTOPBIN
BXOAAT pazaensl: «lIpeacTaBieHre MaHHBIX W ONKCATeNbHAs CTAaTHCTUKAY;
«BeposTHOCTEY; «DJIeMEeHThl KOMOMHATOPUKNY; «BBeeHre B Teopuro rpadoBy.

Ha usydenune manHoro xKypca oTBoauT 1 yuyeOHBIN Yac B HEACHIIO B TCUCHHUE
KaXkJ10ro roja o0ydeHnus, Bcero 102 yaeOHbBIX Jaca.

COHEPXXAHUE YYEBHOI'O KYPCA (I10 TOAAM OBYUYEHNM )

7 KIIACC

[IpeacraBnenre JaHHBIX B BUJE TAOIHII, TUarpamMM, rpadukoB. 3amoIHEHHE
TaOJUIl, YTCHHWE W TIOCTPOCHHUE JuarpamMM (CTOJOMKOBBIX (CTOJIOYATHIX) U
KpYTOBbIX). UTeHHE rpauKoB peabHBIX TpolieccoB. M3Bneuenue nudopmaiuu us3
JMarpaMM U TaOJIMIL, UCTIONb30BaHUE U UHTEPIPETALUS TAHHBIX.

OnucarenpHasi CTaTHCTHKA: CpellHEe apu(PMETHUYECKOEe, MeIuaHa, pa3max,
HaumOoOJIblIIee M HAUMEHbINEE 3HAUYCHUS HaOOpa YHCIOBBIX JaHHBIX. [Ipumepbl
CIIy4allHOM U3MEHYUBOCTH.

Cnyuatinolil 9Kcnepumenm (onvim) u ciayuatiHoe coovimue. BepoamHuocmo u
yacmoma. Ponv manoseposammuvix u npaxkmuuecku O00CMOBEPHLIX COOLIMULL 8
npupode u 8 ooujecmse. Monema u uepanvbHas KOCMsb 8 MeOPUU 8ePOSIMHOCHEL.

I'pag, eepwuna, peopo. Cmenensv epuunvl. Hucno pédep u cymmapuas
cmenenv eepuiut. Ilpedcmaesnenue o ceasnocmu epaga. Llenu u yuxner. [lymu 6
epaghax. Ob6x00 epagha (dtinepos nyms). lIpedcmasnenue 06 opueHmupo8aHHOM
epaghe. Pewenue 3a0au c nomowvbto 2pagos.

8 KUIACC

[IpeacraBnenue naHHBIX B BUE TaOJIUII, 1UarpamMmm, rpauKoB.

MHOXECTBO, JJEMEHT MHOXECTBa, MOAMHOXecTBO. Ormepanuu Haj
MHOXECTBaMU: OO0BEAMHEHHE, TepeceueHue, nomnoiHeHue. CBONCTBA oreparuit
HAJl MHOXKECTBAMH: TIEPEMECTHTEIIbHOE, COYETaTeIbHOE, pPacHpeeIUuTebHOE,
BKUIIOUeHUs. Vcmonb3oBaHue TpaduUyecKOro TNPENCTaBICHUS MHOXKECTB IS
OTMCAaHMSI PEATTLHBIX MTPOIIECCOB U SBJICHUM, TIPH PEIICHUH 3a]1a4.

Hsmepenue pacceusanus oanuvix. [ucnepcusi u cmaHoapmuoe OmkIOHeHue
yucno6vlx Habopos. /luazpamma pacceusanusi.

DneMeHTapHble COOBITUSL ciaydailHoro ombiTa. CiydaiiHble COOBITHS.
BepositHocTrt  coObITHii.  OnBITBI ¢ PaBHOBO3MOXKHBIMH  3JICMEHTapHBIMU
coObITrsaMu. CaydaliHblii BBIOOpP. CBSI3b MEXKIY MaJOBEPOSTHBIMU M MPAKTHUCCKH
JIOCTOBEPHBIMU COOBITHSIMU B TIPUPOJIE, OOIIECTBE U HAYKE.

Hepeso. Ceoiicmea Oepesved: eOUHCMEEHHOCMb NYMU, CYWECmBO8aAHUe
sucAuel GEePUIUHbL, CBA3b MeNHCOY YUCIOM 6epuuH U quciom pébep. llpasuno
YMHoXceHus. Pewenue 3a0au ¢ nomowwio epaghos.

IIpomusononoocuvie cobvimua. [luacpamma Oinepa. Obveounenue u
nepeceuenue cobvimuu. Hecoemecmuvle cobvimus. ©Dopmyna  crodiceHus



seposimnocmell. Ycnosnas eeposimnocmo. Ilpasuno ymnoowcenusn. Hesagucumvie
cobvimus. Ilpeocmasnenue skcnepumenma 6 eude Oepesa. Pewenue 3adau Ha
HAXo0JicOeHUe BepOSIMHOCMEl ¢ NOMOWbIO 0epeda CAYYAlH020 IKChepuMeHmd,
ouazpamm Jiinepa.

9 KIIACC

[IpeacraBnenrie JaHHBIX B BUAE TaOmuI, JuarpamMm, rpaduKoB,
UHTEpIIpeTalus JaHHbIX. YTEeHHe W MOCTpOeHUE Tadull, IuarpaMM, rpaukoB 1o
peaTbHbIM JJAHHBIM.

[lepecranoBku u Qaxtopuan. CoueTaHuss U YUCIO coUeTaHUM. TpeyeonbHuK
llackans. Peuienne 3a1a4 ¢ UCHOJb30BAHUEM KOMOMHATOPUKH.

I'eomempuueckas eeposimnocmo. Cnyuatinblii 8b100p MoKy u3 ueypvl Ha
NIIOCKOCMU, U3 OMPe3Ka U U3z 0y2u OKPYHCHOCHU.

UcnbiTanne. Ycnex m Heygada. Cepusi MCOBITAHWM JO NEPBOTO yCIEXa.
Cepust ucnbiTanuii bepHymim. BeposTHOCTH COOBITUHA B CEpPUM  HUCIBITAHUIM
bepnyun.

CnydaiiHasg BeNIMYMHA U PaCIpelesieHUuE BepOsiTHOCTEW. MareMarndeckoe
oxumanue u gucnepcus. l[lpumepbl MaTeMaTHYECKOrO  OXHAAHUS — Kak
TEOPETUYECKOI0 CPEJHEr0 3HAYCHUs BEJIMYMHBL. MareMaTnudeckoe OXUIAaHUE U
JUCIIEpCUS]  CIyYalHOM BEJIIMYMHBI «YUCJIO YCIEXOB B CEPUU HCHBITAaHUU
bepnymnmy.

[Tonsatue o 3akoHe OonbIIUX uKcell. M3mMepeHue BeposiTHOCTEN C MOMOIIbIO
yacToT. Poib 1 3HaueHne 3aKk0Ha OOJIBIIMX YMCET B IPUPOE U OOIIECTBE.

KoHTpo/ibHO-U3MepUTeIbHbIE MATEPHAJIBI

[IpoBencHNE OICHKMA MOCTHIKCHHUH IJIAHUPYEMBIX pPE3yJbTaTOB OCBOCHUS
y4eOHOro TpeaMeTa MPOBOAUTCS B (OpME TEKYIIET0 M PyOSKHOTO KOHTPOJS B
BUJIC: KOHTPOJIbHBIE PAaOOThI, CAMOCTOSTEIbHBIE PA0OTHI, 3a4€Thl, MATEMATHYECKHE
JTUKTAHTBI, TMPaKTUYECKHe paboThl, MUCHMEHHBIH OTBET MO WHIAMBUIYaTbHBIM
KapTOYKaM-3aJJaHUsIM, TECTUPOBAHHE.

st oOydaromuxces ¢ OB3 Bo3MOKHO M3MeHeHHE (HOPMYITUPOBKHU 3aIaHUMA
Ha «MOUIATOBYIO», aJaNTalfi0 TMpeajaraeMoro o0ydJarwleMycs TeCTOBOTO
(KOHTPOJIBHO-OIIEHOYHOT0) MaTepHuasia: MCIOJIb30BAHUE YCTHBIX U MHUCHMEHHBIX
WHCTPYKIMH, YMPOIICHUE JUIMHHBIX CJIOXKHBIX (OPMYIUPOBOK HWHCTPYKITUH,
pelieHre C ONOpod Ha anropuT™M, oOpasel, HWCIOIb30BaHUE CIPABOYHOU
uH(popManuu.

[INTAHAPYEMBIE PE3VIJIbTATBI OCBOEHHMA YUEBHOI'O IIPEJIMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATDI:
MOTHBalUg K  OOy4YeHHI0O  MaTeMaTUKE U IIeJICHANPaBJICHHOM
IT03HABATEIbHOU JIESITEIbHOCTH;



MOBBIIIEHHE YPOBHS CBOEH KOMIIETEHTHOCTM 4YE€pe3 MPaKTUYECKYIO
NeSATEIbHOCTh, TPEOYIOLIYI0 MaTeMaTHYeCKUX 3HAHUM, B TOM YHUCJIE YMEHHE
YUUTBCA Y APYTUX JIFOAEH;

CIIOCOOHOCTh ~ OCO3HaBaTh CTPECCOBYIO CHUTYalldl0, OBbITh TOTOBBIM
JIECTBOBATh B OTCYTCTBHUE TAPAHTHI YCIIEXA;

crocoOHOCTh oOywaromuxcsi ¢ OB3 k oco3HaHuio cBOMX ACPUIUTOB U
MIPOSIBJICHUE CTPEMJICHHS K UX IIPEOIOJICHUIO;

CIIOCOOHOCTB K CAMOPA3BUTHIO, YMEHUE CTABUTh JOCTHKUMBbIE LIENIH;

YMEHHE pa3iuyaTh ydyeOHbIe CUTYyallud, B KOTOPBIX MOXHO JEHCTBOBATH
CaMOCTOATENIbHO, W CHUTyalllUH, TJ€ CJIEAyeT BOCIOJb30BAaThCA CIPABOYHOMN
uHbOpMaIel Wi APYTUMHU BCIIOMOTaTeIbHBIMU CPEICTBAMU;

CHOCOOHOCTh TEPEHOCHTh IMOJIyYEHHbIE B X0J€ OOyYeHHs 3HaHUS B
aKTyalpbHYI0 CHUTyaluio (MpuU pEIIeHUH JKUTEHCKUX 3a4ad, TpeOyromux
MaTEeMaTUYECKUX 3HAHUM);

CHOCOOHOCTh OPHUEHTHUPOBATHCS B TPEOOBAHUAX M IMpaBUJIaX MPOBEICHUS
IIPOMEKYTOUYHON M UTOINOBOW aTTECTallUN;

OBJIaJICHHE OCHOBAMHU (DHHAHCOBOW IPaMOTHOCTH.

METANPEAMETHBIE PE3YJIBTATDBI

Osnadenue YHUBEPCANbHbBIMU yueoHvIMu no3HagamenbHbIMU
oelicmeuamu:

YCTaHABIMBAaTh NPUYMHHO-CICICTBEHHBIE CBSI3M B  XOJ€ YCBOCHUSA
MaTEMaTUYECKOro Marepuana;

BBISIBJIATH JEUIUT JAaHHBIX, HEOOXOJUMBIX ISl PEIICHUS MOCTaBICHHON
3a/1aui;

C TIOMOILBIO YYUTENS BBIOMPATh CIOCOO pelIEHUsI MATEMATHUECKOW 3a7adu
(cpaBHMBATh BO3MOXHBIC BAPUAHTHI PEIICHUS);

OPUMEHATh W NpPeoOpa3oBbIBaTh 3HAKM U CHUMBOJIBI B XOJE pELICHMS
MaTeMaTHUYeCKUX 3a/ay;

yCTaHaBIMBATh UICKOMOE U JIaHHOE P PEIICHUH MaTeMaTHUYEeCKON 3a]1auu;

HNOHMMAaTh U MHTEPIPETUPOBATh MH(OPMALIMIO PA3IUYHBIX BUJIOB U (popm
IpECTaBICHNUS;

WLTIOCTPUPOBATH pelIaeMble 3a7aun rpadudecKuMU CXeMaMu;

3¢ (PEeKTUBHO 3aIOMUHATH U CUCTEMATU3UPOBATH MH(DOPMAIHIO.

MOHMMATh M WCIOJIb30BaTh MaTeMAaTHYECKWE CpEACTBA HATJISTHOCTH
(rpadukun, pauarpammbl, TaOMMIBL, CXE€Mbl W JAp.) I WLIIOCTPAalUHU,
WHTEPIIPEeTAlNN, apTYMEHTAIIH.

Osnadenue  yHugepcanvbHoiMu  y4eOHbIMU  KOMMYHUKAMUGHBIMU
oelicmeuamu:

OpPraHMU30BbIBATh yUeOHOE COTPYIHUYECTBO U COBMECTHYIO JEATEIBHOCTH C
YUUTEJIEM U CBEPCTHUKAMH B MPOIIECCE PEILICHUs 3a/1a4;

B3aMMOJICMCTBOBaTh M HAXOJUTh OOIIME CHOCOOBl padoThl; paboTaTh B
rpymnrne: HaxoAuTh o0Illee pelleHue M paspemarh KOHQIMKTBI Ha OCHOBE
COTJIACOBAHUS MO3ULMHN U YUETa UHTEPECOB; CIOylIaTh NapTHEPA; POPMYIUPOBATH,
apryMEeHTUPOBATh U OTCTaUBaTh CBOE MHEHHUE;



MIPOTHO3WPOBATh BOZHUKHOBEHUE KOH(IMKTOB MPY HAJTUYHH PA3HBIX TOUEK
3peHus U paspeniatb KOH(QIMKTHI HAa OCHOBE y4€Ta MHTEPECOB U TMO3UIUN BCEX
YYaCTHUKOB;

apryMEHTHUPOBaTh CBOKO TO3WLHI0 W KOOPAUHUPOBATH €€ C MO3ULUAMHU
napTHEPOB B COTPYIHUUYECTBE MPHU BBIPAOOTKE OOIIEro pelieHus] B COBMECTHOM
JEATEIIbHOCTH;

BBITIOJIHATH CBOIO 4acTh palOTHI, JOCTUraTh KaueCTBEHHOTO pe3yJjbTaTa U
KOOPAMHUPOBATH CBOU JICUCTBUSA C IPYTUMH WICHAMHU KOMAaH]IbL;

OIIEHMBATh Kaue€CTBO CBOETO BKJIaJa B OOIIMI MPOTYKT.

Osnadenue yHuGepCcanbHbIMU YUEOHIMU Pe2YIAMUCHBIMU OCUCH GUAMU:

CTaBUTH IIEJIM, BHIOMPATh U CO37aBaTh AJITOPUTMBI JJIS PEIICHUS y9eOHBIX
MaTeMaTHYECKUX MpoOem;

IJIAHUPOBATh U OCYILECTBIATH ACSATEILHOCTh, HANPABICHHYIO HAa PEUICHUE
3a/1a4 UCCIIEIOBATENIbCKOTO XapaKkTepa.

dbopMynupoBaTh W yIEpKUBATh y4yeOHYIO 3ajady, COCTABJISTH IUIAaH U
IIOCJIEI0OBATENBHOCTD JCHCTBUN;

OCYUIIECTBJISITh  KOHTPOJIb 1O 00pa3ily HW BHOCUTH HEOOXOJIUMBIC
KOPPEKTUBBI;

KOHTPOJUPOBATh TMpOIECC W  pe3yJbTaT Yy4yeOHOM MaTreMaTHu4ecKou
JEATEIIbHOCTH;

aJIeKBaTHO OIICHMBATh MPABWIBHOCTh WM OIIMOOYHOCTH BBIMOJIHEHUS
yueOHOM 3amauu, €€ 0OObEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BO3MOXKHOCTH €€
pelieHus;

CAM4aTh CoCcO0 JEUCTBUS U €ro pPe3yybTaT C 3aJaHHBIM 3TAJIOHOM C LIEJIbIO
OOHapy>KE€HHUsI OTKJIIOHEHUI U OTIMYHIA OT 3TAJIOHA.

NpPEABUNIETh TPYAHOCTH, KOTOpPbIE€ MOTYT BO3HHUKHYTh IIPU PEIICHUU
y4eOHOM 3a1a4H;

MOHUMATh MIPUYUHBI, IO KOTOPHIM HE OBLT IOCTUTHYT TPEOYEMBbIN pe3ysbTat
NeSATeILHOCTH, ONPEIEISATh TO3UTUBHBIE N3MEHEHUSI M HalpaBJieHus, TpeOyronme
JadbHEUIIeH paboThI;

PEryJIMpOBaTh CIIOCOO BHIPAKEHUS IMOIIUIA.

HNPEAMETHBIE PE3YJIBTATHI

PesynbraThl ocBoeHusi ywyeOHoro mnpeamera «Martematuka (BKIIIOUYas
anredpy, reoMeTpHUIo, BEPOSITHOCTh U CTATUCTHKY)», pacHpeleleHHbIe M0 roaam
oOyueHus, HOPMYIUPYIOTCS MO MPUHIMNY JO0OABJIEHUS HOBBIX PE3yJbTaTOB OT
roja K roJy, Y€ Ha3BaHHblE B MPEIBIIYIIMX TOAaX MO3UIHMH, KaK MPaBUIIO,
JIOCJIOBHO HE TOBTOPSIOTCS, HO YUYHMTBIBAIOTCS (pe3yibTaThl OUYEPEAHOrO roja 1o
YMOJIYaHUIO BKJIIOYAIOT PE3YJIbTAThI MPEAbIAYIIUX JIET).

[IPEJIMETHBIE PE3VJIbTATHI OCBOEHUSI PABOYEN ITPOI' PAMMBI

KYPCA «MATEMATUKA» (ITO TOAAM OBYUYEHU )

OcBoenue yaeOHOTO Kypca «MaremaTuka» B 5—6 Kj1accax OCHOBHOM IIKOJIBI
JIOJDKHO 00€CTeunBaTh JOCTIKEHUE CIICTYIONIMX MPEIMETHBIX 00pa30BaTeIbHbBIX
pE3yJIbTaTOB:



5 KUIACC

Yucna u eéviuucnenus

OpueHTHpOBaTbCSI B TMOHATUSX M ONEpUpoBaTh Ha 0a30BOM YpPOBHE
TEpPMUHAMU, CBS3aHHBIMH C HaTypaJdbHBIMH YHCIaMH, OOBIKHOBEHHBIMU U
JECATUYHBIMU JIPOOSIMH.

CpaBHMBaTh M yHOPSIOYMBATH HaTypalbHbIE 4YHCIA, CpaBHUBATh B
MIPOCTEUIITNX CITydasix OOBIKHOBEHHBIC JPOOH, IECATHYHBIC TPOOH.

CoOTHOCUTh TOYKY Ha  KOODJAWHATHOW  (YMCIIOBOM) TpsIMOM  C
COOTBETCTBYIOIIMM €W YKMCIOM M M300pa)kaTh HATypaJibHbIE YMCJIa TOYKAMU Ha
KOOPAMHATHOM (YMCIIOBOM) MPSMOM.

BreimonasaTe  apudMeTnyeckne NEUCTBUS C HATypPAJbHBIMH YHCIAMH, C
OOBIKHOBEHHBIMH JIPOOSMHU B IPOCTEHIIINX CITydasix.

BoInonHsATh NpoBEpKY, NPUKUAKY pe3yIbTaTa BEIYUCICHUN.

OKpyTsTh HATypaJbHBIC YHCTA.

Pewienue mexcmoewix 3a0au

Pemate TekcTOBBIE 3a7auM apu(OMETHUUECKHUM CIOCOOOM U C TOMOIIBIO
OpraHM30BaHHOTO KOHEYHOIro TMepedopa BCEX BO3MOXKHBIX BapUaHTOB (IIpH
HEO0OXOMMOCTH C HAIIPABJISIIONIEH MTOMOIIBIO).

Pemate 3amaum, cojepikaiiue 3aBUCUMOCTH, CBSI3bIBAIOIIAE BEIUYMHBI:
CKOPOCTh, BpEMSs, pacCTOSHHME; I1I€Ha, KOJWYECTBO, CTOUMOCTh (TIpHU
HEO0OXOIMMOCTH € UCIIOJIb30BAaHUEM CIIPABOYHON MH(POPMAIUN).

Ucnonb3oBaTh KpaTKHE 3alUCH, CXEMBbI, TaOJMIbl, OOO3HAYECHUS MpHU
pELIeHUH 3aa4.

[Tonp30BaTbCsl OCHOBHBIMHM ~ €AWMHUIIAMH  W3MEPEHUS: II€HBI, MacChl;
paccTosIHUSI, BPEMEHU, CKOPOCTH; BbIpaXaThb OJIHM €IWHMIIBI BEJIMYUHBI Uepe3
npyrue (mpy HeoOXOAMMOCTH C OTIOPOM Ha CIIPABOYHYIO HH(POPMAIIHIO).

W3Bnekate uH(OpMaIMio, MpeACTaBICHHYI0 B TaOiMile, Ha CTOJI0YATOM
JTuarpaMMe, UHTEPIPETUPOBATh MPECTABICHHBIC TaHHbBIC, UCIIOJIb30BaTh JaHHBIC
IIPU pEIICHUU 3a/1a4.

Haznaonasa zeomempus

[Tonb30BaThCA rEOMETPUUECKUMHE MOHATUSIMH: TOUYKA, MPsiMast, OTPE30K, JIyd,
yT0J1, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTh TpUMEpPHl OOBEKTOB OKPYKAIOIIETO MHUpaA, UMEIOUUX (hopMy
M3YUYEHHBIX TEOMETPUUECKUX (QUTYD.

Hcnonb30BaTh TEPMUHOJIOTHIO, IPU HEOOXOIUMOCTHU MO BU3YaJIbHOM omope,
CBSI3aHHYIO C yIJIaMU: BEpIIMHA, CTOPOHA; C MHOTOYTOJIbHUKAMHU: YTOJI, BEPIINHA,
CTOpPOHA, IMAarOHAJIb; C OKPY>KHOCTBIO: Paanyc, AMaMeTp, LEHTP.

N3o0paxkath H3ydYeHHBIE T€OMETpUUECKHMe (PUTYphl Ha HEJIMHOBAHHOW U
KieTyaToi Oymare ¢ TOMOIIBIO MHUPKYJIS W JIMHEWKH (IOCJIE€ COBMECTHOTO
aHaJIn3a).

HaxoauTh AnuHBI OTPE3KOB HEMOCPEACTBEHHBIM HU3MEPEHUEM C MOMOIIBIO
JUHENKHU, CTPOUTh OTPE3KH 3aJaHHOW JJIMHBI; CTPOUTH OKPYKHOCTH 3aJJaHHOTO
paauyca.

Hcrnonp30BaTh CBOMCTBAa CTOPOH W YIJIOB MPSMOYTOJBHUKA, KBaApaTa s



YX MTIOCTPOECHHS, BBIYMCIICHUS TUIOIAINA U IEPUMETPA.

Boluucnsate mepumeTp W IUIOIMIAAL KBajpara, MNpSMOYTroJbHUKA, (QUryp,
COCTABJICHHBIX M3 MPSIMOYTOJIbHUKOB, B TOM 4Hclie (UTYp, M300paKEHHBIX Ha
KJIeTyaTon Oymare.

[Tonp30BaThCA OCHOBHBIMH METPUYECKHUMHU E€IMHUIAMUA U3MEPEHUS JJIUHBI,
IUIOWIAAM; BBIPAXKAaTb OJHU €AUHUIBI BEJIMYMHBI 4Yepe3 japyrue (mpu
HEO0OXOMMOCTH C OTIOPOM Ha CIIPABOYHYIO HH(POPMAIIHIO).

Pacno3naBaTe mapauienenunen, KyO, HMCHOJIb30BaTh TEPMHHOJIOTHIO:
BEpIIIMHA, peOpO TrpaHb, U3MEPEHHUS; HAXOAUTh HU3MEPEHUs MapajiiesienuIea,
KyoOa.

Breraucnate 006€M Ky0Oa, mapasuienenuiiesia mo 3aJaHHbIM U3MEPEHHUSIM (C
OMOpOM Ha arOPUTM YUYEOHBIX JCHCTBHUIL), MOJIB30BATHCS €AUHULIAMU U3MEPEHUS
o0BEMa.

Pemiare HeciiokHbIE 3aa4M HAa U3MEPEHUE T€OMETPUUYECKUX BEIIMYMH B
MPAKTUYECKUX CUTYaUsIX (IIPU HEOOXOUMOCTH C BU3YaJIbHOM OTIOPOiN).

6 KIIACC

Yucna u éviuucnenusn

OpueHTUpOBaTbCA B TOHATHUAX U ONEPUPOBATh Ha 0a30BOM YpPOBHE
TEPMHUHAMH, CBSI3aHHBIMH C PA3JIMYHBIMHU BHJIAMHU YUCEN U CIIOCOOAMU UX 3allMCH,
NEepPEXOAUTH (€CIIM ATO BO3MOKHO) OT OJHOM (hOPMBI 3aIHCH YUCia K APYTOu.

CpaBHHBaTh U yHOPSAI0YUBATH LENbIE YUCIA, OOBIKHOBEHHBIE U JECATUUHbBIC
JIpo0u, CpaBHUBATH YKCIIa OJHOTO U Pa3HBIX 3HAKOB.

BeinonHATe apumeTnyeckue JEHCTBUS C HATYPAIbHBIMA W LEJIBIMU
yuciaamMu, OOBIKHOBEHHBIMH W JIECSITHUYHBIMU JPOOSMH, TMOJOKUTEIbHBIMU U
OTpULATEIbHBIMU YHCIAMHU.

BbIUuCHATE 3HAUYEHMS] YUCIIOBBIX BBIPAXKECHUI, BBIIOJIHATh NPUKHUIKY H
OLIEHKY pe3yJbTaTa BBIYUCIICHUN; BBINOJHATh NPEeoOpa3OBaHUS YHUCIOBBIX
BBIPKEHUI Ha OCHOBE CBOMCTB apu(PMETUUECKUX JIEHCTBHM.

COOTHOCUTh TOYKY Ha KOOPJAWHATHOW MPSAMOW C COOTBETCTBYIOIIMM €i
YHCIOM M H300pa)kaThb 4YKCla TOYKAMH Ha KOOPJUHATHOM MpPSMOW, HAaXOIUTh
MOAYJIb YHCIIA.

COOTHOCHTH TOUYKH B NPSMOYTOJIBHOM CUCTEME KOOPAMHAT C KOOPAMHATAMMU
ATOM TOYKH.

OxkpyrasTh Ueible Yucia U AECATUYHbIE ApoOM (1o oOpaslly), HaXOIUTh
MPUOIMKEHUS YK CEIL.

Yucnoevie u OyKeeHHbIE GbIPAICCHUA

OpueHTHpOBaTbCSI B TMOHATUSIX M ONEpUpoBaTh Ha 0a30BOM YpPOBHE
TEPMUHAMU, CBSI3aHHBIMHU C 3alKMChIO0 CTENEHHU YUCIa, HAXOAUTh KBaJpaT U KyO
YHUCJa, BBIYUCIATh 3HAYEHUS MPOCTEMIIMX YHMCIIOBBIX BBIPAXKEHUH, COJIEpKAIIUX
CTEIICHH.

[Tonb30BaThbcs MpU3HAKAMH JIETUMOCTH (MpU HEOOXOJUMOCTH C OMOPON Ha
QJITOPUTM IPABUJIA), PACKJIABIBATh HATYpaIbHbIE YUCIA HA IPOCTHIE MHOKHUTEIIH.

Tlonvzoeamvcsa macuimabom, COCTABIATH MPOTIOPLUN U OTHOILICHHUSL.

Hcnonb30BaTh OYKBBI 111 0003HAYSHHS YUCEI MTPH 3alMCH MaTeMaTHYECKUX



BBHIDOKCHHUM, HAXOAWTh 3HAYCHUS OYKBEHHBIX BBIPAKCHHH, OCYIIECTBIISSA
HE0OXOMMbIE TIOJICTAHOBKH U MPeoOpa3oBaHus (C OMOPOW Ha aJrOPUTM YUEOHBIX
JEeUCTBU).

HaxonuTth Hen3BeCTHBIN KOMIIOHEHT PABEHCTBA.

Pewenue mexkcmoegwix 3a0au

PemaTe MHOTOIIArOBBIE TEKCTOBBIE 33]1a4l apU(PMETHIECKUM CITOCOOOM C
OITIOPOM Ha BOIPOCHBIN TIJIAH.

Pemiath MpoCTeUnImne 3aJ1a4u, CBSI3aHHBIC C OTHOIIICHUEM,
MPONOPIIMOHAIBHOCTHIO BEJIMYMH, MPOLIEHTAMU; pellaTh TPU OCHOBHBIC 3aJa4
Ha JApOOH ¥ MPOIICHTHI.

Pemats 3amaum, conepxaiiue 3aBUCUMOCTH, CBSI3bIBAIOIIME BEIIUYUHBIL:
CKOPOCTb, BpeMs, paccTosiHue, LICHA, KOJIMYECTBO, CTOUMOCTB;
MIPOU3BOJUTEIILHOCTh, BpeMs, 00bEMa paldOTHI, HCIONB3Yd apUPMETHUECKHE
NEUCTBUA, OLIEHKY, NPHUKUIKY; TOJb30BAThCS  €IMHUIIAMH  WU3MEPEHHUS
COOTBETCTBYIOIINX BEIUYHH.

CocraBnsiTb OYKBEHHBIE BBIPQXKEHHUS IO YCJIOBHIO 3aJaydl  IOCJe
COBMECTHOT'O aHaJIN3a.

N3Bnekats uH(pOpMaIuio, MpeACTaBICHHYIO B TaOiIWIax, Ha JIMHEWHOMH,
CTOJIOYATOM WM KPYrOBOM JuarpaMmax, MHTEPIPETUPOBATH IMPEACTaBICHHBIC
JAHHBIE; UCIIOJI30BaTh JAHHbIE MTPU PEIICHUU 33/1a4.

[IpencraBisite UHPOPMAIMIO C TMOMOIIBIO TaONUI, JIMHEHHON U
CTOJIOUATON AUATPAMM.

Haznaonaa ceomempus

[IpuBoauTh TpUMEpPHl OOBEKTOB OKPYKAIOIIETO MHUpa, UMEIOUUX (hopMy
M3YUYEHHBIX T€OMETPUUYECKUX IUJIOCKUX M TMPOCTPAHCTBEHHBIX (PUTYP, MPUMEPHI
PaBHBIX U CUMMETPHUYHBIX (DUTYD.

N300paxkaTth ¢ TMOMONIBIO IUPKYJA, JUHEHKH, TpaHCIOpPTUpa Ha
HEJIMHOBAaHHOM M KJIETYAaTOW Oymare W3y4YeHHbIE IUIOCKHE TE€OMETPUYECKUE
burypsl 1 KOHQUTYpaIUU, CAMMETPUYHbIE (PUTYPHI.

Nmeth mpencraBieHne O T€OMETPUYECKUX TMOHSATHUSAX: PaBEHCTBO (uryp,
CUMMETPHUSI, OCb CAMMETPHUU, LIEHTP CUMMETPHH.

HaxoguTh BenWYMHBI YIJIOB H3MEPEHUEM C TMOMOIIBI TPAHCIOPTHPA,
CTPOUTH YTJIbl 33JJaHHON BEJIMUUHBI, ITOJIb30BATHCS MPU PEUICHUH 3a7a4 IPayCHOM
MEpOH YTJIOB; paclo3HaBATh HA YEPTEKAX OCTPBIN, IPAMOM, Pa3BEPHYTHINA U TYIIOU
YTJIBL.

Beruucnars IiuHY JIOMaHOW, MEPUMETP MHOTOYTOJIbBHUKA, TMOJIh30BaThCs
CAUHULIAMU W3MEPEHHUs JUJTMHBI, BBIpAXKaTh OJHU CAUHUIIBI U3MEPEHUS JIJTUHBI
yepes Apyrue.

Haxoguth, ucnonb3yss 4YepTEXHBIE HWHCTPYMEHTBI, PACCTOSHUSA: MEXIY
JBYMsI TOUKaMH, OT TOUKH /10 PSMOU, JUTMHY MMYyTH Ha KBaJAPATHOU CETKE.

Beruucnate  mmomans  Quryp, COCTaBIEHHBIX U3 MPSIMOYTOJIBHUKOB,
WCIIOJIb30BaTh  pa30MeHWe Ha TMPsSMOYTrOJIbHUKHA, Ha paBHbIC  (QUTYDHI,
JIOCTPauBaHWE [0 MPSIMOYTOJIbHUKA; TMOJb30BATHCSI OCHOBHBIMHM E€IIMHHUIIAMU
M3MEPEHUS IUIONAAN; BBIPAXaTh OJHU EIMHUIBI MU3MEPEHUS IUIOMAAU Yepe3
npyrue (mpy HeoOXOAMMOCTH C OTIOPOM Ha CIIPABOYHYIO HH(POPMAIIUIO).



Pacrio3naBaTe Ha MOJENAX M M300PAKEHUAX MHUPAMUAY, KOHYC, LIHIUHAP,
UCIIOJIb30BaTh TEPMUHOJIOTHIO: BEPIINHA, peOpO, FPpaHb, OCHOBAHUE, PAa3BEPTKA.
N300paxaTh Ha KJIeT4aTON Oymare npsIMOYTOJIbHBIN NapajuieenuIe.
Boruncnsate 00bEM NpAMOYToJIbHOTO NapaieNenunena, Kyoa, ojab30BaThCs
OCHOBHBIMHU €IMHUIAMH HU3MEpeHUs 00bEMa; BbIpAXKaTh OJHHU €IUHULIBI
u3MepeHus 00bEMa yepes apyrue (C Oropoil Ha CIpaBOYHYIO HH(OPMALIHIO).
Pemarp HeclioKHbIE 3aJ]aud Ha HAXOXKJICHHE I'€OMETPUUYECKUX BEIMYUH B
MPAKTUYECKUX CUTYaMIX (TP HEOOXOJUMOCTH C BU3yaIbHOU ONIOPOiA).

[TPEJIMETHBIE PE3VJILTATEI OCBOEHU S PABOYEM

[TPOI'PAMMBI KYPCA «AJITEBPAy (ITO TOJJAM OBYUYEHN )

OcBoenne y4yeOHOTO Kypca «Anredpa» Ha ypOBHE OCHOBHOTO OOIIETO
oOpa3oBaHMsl JOKHO oOOecreynBaTh JOCTIKEHUE CHEAYIOIUX MPEeIMETHBIX
00pa3oBaTeNbHBIX PE3YIbTATOB:

7 KIIACC

Yucna u éviuucnenusn

BbinonHsATe, coyeTas yCTHbIE U NMUCBbMEHHBbIE MPHUEMBI, apupmeTuyeckue
JEUCTBUS C PallMOHATIbHBIMU YUCIIAMU.

HaxoauTh 3Ha4YeHMs] YMCIOBBIX BBIPAXKEHMH; MPUMEHATh Pa3HOOOpa3HbIE
CHOCOOBI ¥ MPUEMBI BBIYMCIICHHS] 3HAUEHHI TPOOHBIX BBIPAXKEHUMN, COAEPMAIINX
OOBIKHOBEHHBIE U JACCITUYHBIC APOOH.

[lepexoautb oT ojHOM (OpMBI 3amKMCH YKMCEN K Apyrod (ImpeoOpa3oBhIBATH
JECATUYHYIO IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JIECATUYHYIO, B YACTHOCTU B OECKOHEUHYIO JECATHUYHYIO IpoOb). CpaBHUBATH U
YHOPSAI0YHUBAThH PAllMOHATIBHBIC YUCIIA.

OKpyrJsTh yncna.

BpINOMHAT MNPUKUAKY UM OLEHKY pE3yJbTaTa BbIYUCICHUM, OIEHKY
3HAYEHUU YUCIIOBBIX BBIPAXKECHUM.

BbinonHATe AEWCTBUSA CO CTENEHSIMU C HaTypajbHBIMU IOKa3aTeslsIMH (C
OIIOPOH Ha CIIPaBOYHYIO HH(POPMALHIO).

[IpuMeHATh  NpPU3HAKKM  JENMMOCTH, Pa3jOKEHWE Ha  MHOXUTEIH
HaTypaJbHBIX YUCET.

Pemarp mnpocreiiiiie NpakTHUKO-OPUEHTHPOBAHHBIE 33/7a4Yd, CBSI3aHHBIE C
OTHOILIEHUEM  BEJIMYMH, MPONOPLHOHAIBHOCTHIO  BEJIMYMH,  MPOLCHTAMU;
MHTEPIIPETUPOBATH PE3YJIbTATHI PELICHUS 33/1a4 C YUYETOM OTPaHUYEHUH, CBA3aHHBIX
CO CBOWCTBaMH pPacCMaTPUBAEMBIX OOBEKTOB.

Ancebpauueckue gviparicenus

OpueHTHpOBaTbCSI B TMOHATUSIX M ONEpUpoBaTh Ha 0a30BOM YpPOBHE
anredpandecKoil TEPMUHOJIOTHEN ¥ CUMBOJIUKOM.

Haxonuth 3HaueHus OYKBEHHBIX BBIPAKCHHM TPHU 3aJaHHBIX 3HAYCHUSX
NIEPEMEHHBIX.

BoimonusaTe  mpeoOpazoBaHUs  IEJIOTO  BBIPAXEHHST B~ MHOTOWIEH
MIPUBEJCHUEM TTOJIOOHBIX CIATa€MbIX, PACKPBITHEM CKOOOK.

BBINIONHATE YMHOXEHUE OJHOYJIEHA HAa MHOTOYJIEH M MHOIO4YJI€Ha Ha



MHOTOYJIEH, NMPUMEHATh (OpMyJbl KBajapaTa CyMMbl M KBajpaTra pa3HOCTH (C
OIIOPOH Ha CIIPaBOUYHYIO MH(POPMALHIO).

OcCy1ecTBIATh Pa3I0KEHUE MHOTOWICHOB HA MHOXXHTEIN C ITOMOIIBIO
BBIHECEHUS 32 CKOOKH OOIIEr0 MHOXKUTEIISA, TPYNIIUPOBKY CIIaraéMbIX, IPUMEHEHUS
(opMys1 COKpAILIEHHOTO YMHOXEHHUSI (C OMOPOH Ha CIIPaBOYHYIO MH(POPMALIHIO).

[IpumensTh IPE0Opa30BaHUsl MHOTOWIECHOB ISl PEILIEHUS Pa3IMYHbIX 3a7a4
13 MAaTEMAaTHKH, CMEXHBIX IIPEIMETOB, U3 PEaIbHOU TPAKTUKHU.

Hcnonp30BaTh CBOWCTBA CTENEHEW C HATypPaJIbHBIMU ITOKA3aTEISAMM IS
npeoOpa3oBaHus BBIPAXKEHUH (C OOPOH Ha CIIPaBOYHYIO HHPOPMAIIHIO).

Ypaeunenusa u nepagencmea

Pemars nuHElHBIE YpaBHEHUS C OJHOW INEPEMEHHOW, NMPUMEHSS IIPaBHIIA
nepexoaa OT UCXOIHOIO YPAaBHEHHs K paBHOCWIBHOMY eMy. [IpoBepsTsh, sBiseTcs
JIM YUCIIO KOPHEM YPABHEHUS.

Hmetr nmpencraBieHue o rpaduuyecKuX METOJaxX IMpPH PEIICHUHU JIMHEHHBIX
YPaBHEHUH U UX CUCTEM.

[lonbGupats mpuMepsl Hap 4YHCEN, SBSIOMIMXCSA PELICHUEM JUHEHHOro
YPaBHEHUS C ABYMsI IEPEMEHHBIMU.

CrpouTh B KOOPJIMHATHOW IUIOCKOCTH TpauK JIMHEHHOTO YpaBHEHHUS C
JBYMsI TIEPEMEHHBIMH; IMOJIb3YyACh TpaUKOM, MPUBOJIUTH IMPUMEPHI PEIICHUS
YpaBHEHHUS.

Pemars cucrempl AByX JMHEWHBIX YPAaBHEHHMM C JBYMSI NEPEMEHHBIMU, B
TOM 4Hciie Tpaduuecku (¢ ONopoil Ha AITOPUTM yUEOHBIX JEHCTBUI).

CocraiaTh (TI0Ciie COBMECTHOIO aHaJIW3a) U PEIIaTh JUHEHHOE yYpaBHEHUE
WIM CUCTEMY JIMHEWHBIX YPAaBHEHHI MO YCJIOBHIO 33Ja4d, UHTEPIPETHPOBATH B
COOTBETCTBHH C KOHTEKCTOM 3aJa4d MOJTYYEHHBIA pe3ynbTar.

Koopounamut u cpagpuxu. @Pynkyuu

N300paxkaTh Ha KOOPAWHATHOM MPSAMOW TOYKH, COOTBETCTBYIOIINE
3aJlaHHBIM KOOpAMHATAM, JIy4d, OTPE3KH, HHTEpBAJIbI; 3alMChIBATH YHCIIOBBIE
IPOMEXYTKH Ha aJIreOpandeckoM si3bIKeE.

OtMeyaTh B KOOPAMHATHOM IIJIOCKOCTH TOYKH I10 33JIaHHBIM KOOPJAWHATaM;
CTPOUTH TpadUKH TUHEHHBIX QyHKIKH. CTpouTh rpaduk GyHkimu Y = kx + b,

OnucelBaTh € TOMOIIBIO (YHKIMHA HW3BECTHBIE 3aBUCUMOCTU MEXIY
BEJIMUYMHAMU (110 alropuTMy y4e€OHBIX AEHCTBHIA): CKOPOCTh, BPEMS, PACCTOSHUE;
1I€Ha, KOJIMYECTBO, CTOUMOCTD; MPOU3BOAUTEILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxonuthb 3HaueHune PyHKIMU 1O 3HAYEHHIO €€ apryMeHTa.

[Tonumate rpaduyeckuii cnocod NpencTaBIeHUs U aHaIM3a UHQOpMaALUU;
U3BJIEKATh U UHTEPIPETUPOBATH HH(OPMAIUIO U3 TPaUKOB peabHBIX POILIECCOB
U 3aBUCUMOCTEN.

8 KIIACC

Yucna u évluucnenusn

Hcnonb30BaTh HayajabHBIE NPEACTABICHUS O MHOMXECTBE JIE€MCTBUTEIBHBIX
YuCeN JIsl CPAaBHEHMsI, OKPYTJICHUSI ¥ BBIUMCIICHUH; N300paXkaTh JACHUCTBUTEIHHBIC
YHCJIAa TOYKaMH HA KOOPAWHATHOM MPSAMOM.

[IpumeHaTh TOHATHE apU(METHUUECKOTO KBAJAPATHOTO KOPHS; HAXOIWTH



KBaJpaTHbIE KOPHHU, UCIOJIb3YSl MPU HEOOXOJMMOCTH KaJIbKYJSITOP; BBIMOJHSTH
npocTeiinue Mnpeodpa3oBaHUs BBIPAKEHUH, COAEpKAIIMX KBaJApaTHbIE KOPHH,
HCTIOJIB3YSl CBOMCTBA KOPHEM.

Hcnonb3oBath 3anmucu OOJIBIIMX M MAJIbIX YHUCEN C MOMONIBIO JI€CITUYHBIX
npo0Oeit u creneneit uucia 10.

Ancebpauueckue gviparccenus

[IprMeHATh TOHATHE CTENEHH C LENbIM [OKAa3aTelieM, BBIITOIHATh
npeoOpa3oBaHus BBIPAKCHHM, COACPIKAIIUX CTEICHU C IEbIM IoKaszaTeleM (C
WCITOJIb30BAHUEM CITPABOYHON WH(OOPMAITUN).

BBITIOMHATE HECTIOKHBIE TOXKIECTBEHHBIC MPEOOpa30OBaHUS PAIlMOHATIBHBIX
BBIPQXEHUI Ha OCHOBE MPABUJI JCHCTBUI HaJl MHOTOWIEHAMH U alre0pandecKuMu
JTPOOSIMHU.

PackiianpiBaTh KBaApaTHBIN TPEXWIEH HA MHOKUTEH.

[IpumeHnsaTh npeoOpa3oBaHUs BBIPAKEHUH JIJISl PEIICHUs Pa3IUYHbIX 3a]a4
Y3 MAaTEeMaTUKH, CMEXKHBIX IIPEAMETOB, U3 PEATIbHOU IPAKTUKH.

Ypasenenua u nepasencmea

Pemate  nuHeWHBIE, KBaJpaTHbIE YypaBHEHUS (C  HCIOJIb30BAHHEM
CIIpaBOYHOM HH(OpPMAIMK) U paldOHAIbHBIE YPAaBHEHMUsI, CBOMSIIMECS K HUM,
CUCTEMBI JBYX YPABHEHUH C IByMS IEPEMEHHBIMU.

[IpoBoaUTE IPOCTEUIIINE UCCIIENOBAHNS YPABHEHUM U CUCTEM YPaBHEHUM, B
TOM YHCJI€ C IPUMEHEHUEM T'paPUUECKUX MpeACTaBICHUM (yCTaHABIUBATh, UMEET
JI1 ypaBHEHHUE WJIM CUCTEMAa YPaBHEHUN PEIICHUS, €CJIM UMEET, TO CKOJIBKO, U TIP.)
C OMOpPOH Ha aITOPUTM YUEOHBIX JEHCTBUI.

[TepexoauTh OT cliOBECHOW (DOPMYIMPOBKU 3a/aud K €€ anredpandeckou
MOJIEIA C TIOMOIIBIKD COCTABJICHUS YPAaBHECHHUSI WM CHUCTEMBl YpaBHEHUM,
MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ]a4H MOJYYEHHbBIA PE3yJIbTAaT.

[IprmMeHITP CBOMCTBAa YHMCIOBBIX HEPABEHCTB I CPABHEHUS, OLICHKH;
peliarh JMHEWHBbIE HEPABEHCTBA C OJHOW IEPEMEHHOM M HMX CHUCTEMBI; JaBaTh
rpauyuecKyr0 WUTIOCTPAIIMI0 MHOXKECTBA PEIIEHWHA HEPaBEHCTBA, CHCTEMBbI
HEPABEHCTB.

Dynkuyuu

OnepupoBarh Ha 0a30BOM YpOBHE (DYHKIIMOHANBHBIC TOHATUS W S3BIK
(TepMHHBI, CUMBOJIMYECKHE 0003HAUCHHUS); OMPEACNATh 3HAUCHUE (YHKIIUU TI0
3HAYEHUIO apTyMEHTA; ONpeeisTh CBOMCTBA (DYHKIUU 110 €€ rpaduky.

Ctpouts rpaduKu deMeHTapHbIX GyHKIMiA Buga , Y = X5, Y =X, Y =/x

k o o .
Yy = =, ONHUCHIBaThb CBOWCTBa YHUCIOBON (QyHKIMU 10 e€ rpaduky (mpu
X

HEOOXOJIMMOCTH C HAPABJISIONICH MOMOIIIBIO).

9 KJIACC

Yucna u eévtuucnenusn

CpaBHUBATH U yNOPAIOYMBATH PALIMOHAIBHBIE U HPPALIMOHAJIbHBIE YUCIIA.

Boinonuate  apudmMernyeckre ACHCTBUS C pPAlMOHAJIBHBIMU YHUCIIaMH,
coYeTass YCTHbIE M I[MCBMEHHBIE IPUEMBI, BBIIOJHATH BBIYMCIECHUS C
UppaLMOHAIbHBIMU YUCIIAMU.



HaxomuTe 3HaueHMs1 cCTeneHerm € LENbIMM II0KAa3aTeIMU U KOPHEW;
BBIYMCIIATH 3HAYCHUS YACIOBBIX BBIPAKCHHI.

OKpyTrisTh JEUCTBUTEIIBHBIC YHWCIA, BBINOJHATH NPUKUAKY pPE3yJIbTara
BBIYMCIICHUN, OLICHKY YHCIJIOBBIX BBIPAKCHUIA.

Ypasenenua u nepasencmea

Pemare nuHENHBIE W KBaJpaTHBIC YPAaBHEHUS, YPaBHEHHS, CBOIALIMECS K
HUM, IPOCTENIINE JPOOHO-pAlIMOHAJIbHBIE YPaBHEHHUS.

Pemare mpocreimme cHUCTEMBl JBYX JIMHEWHBIX YpPaBHEHUW C JABYMS
IIEPEMEHHBIMU WU CHUCTEMBI JBYX YPAaBHEHHMHM, B KOTOPBIX OJHO YpPaBHEHHE HE
ABJISIETCA IMHEUHBIM (I10 BU3yaJIbHOU omope).

Pematp mpocreiine TEKCTOBBIE 3afauyd alreOpaunvdeckuM CIoco0oM ¢
IIOMOLIBI0 COCTABJIEHUSA YPABHEHUS WA CHUCTEMBI JBYX YPaBHEHHU C JABYMS
IIEPEMEHHBIMHU.

IIpoBOANTE IPOCTEHIINE UCCIENOBAHNS YPABHEHUM U CUCTEM YPaBHEHUM, B
TOM YHCJI€ C IPUMEHEHHUEM IrpapUuecKuX MpeACTaBlIeHUH (yCTaHaBIMBATh, UMEET
J1 ypaBHEHHE WM CUCTEMA YpaBHEHUI pEIIeHUs], €CIIM UMEET, TO CKOJIBKO, U IIp.).

Pemarp nuHeliHblE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA; HU300pa’kaTh
pELIECHUE HEPABEHCTB Ha YHUCJIOBOM IIPSAMOM, 3alIMCHIBATH PELICHHUE C IIOMOIIBIO
CHUMBOIJIOB.

Pemlare  cucTeMBI  JMHEHWHBIX  HEPABEHCTB, CHUCTEMBl  HEPABEHCTB,
BKJIIOYAIONIME KBAJpPaTHOE HEPABEHCTBO; HM300pa)kaTh PEIICHHE CHCTEMbI
HEPABEHCTB HA YMCJIOBOM NPSMOM, 3alIMCHIBATh PELIEHUE C IIOMOIIBI0 CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPY PEUIEHUHN PA3JIMYHBIX 331a4.

Dynkyuu

Pacno3naBaTe (pyHKIIMM W3y4yeHHBIX BUAOB. lloKa3pIBaTh CXEeMAaTHYECKH
pAacIoNIo’KEHNEe Ha KOOPJMHATHOW TUIOCKOCTH rpadukoB GyHKnud Buma: Y = KX,

k .
y=kx+b,,y=ac¢+bx+c,y=x}y = Vx,y= ~ B 3aBHCHMOCTH OT 3HA4CHHIi

K02((PHUITMEHTOB; ONMUCHIBATH CBOWCTBA (DYHKITUH.

CtpouTh U M300pakaTh CXeMaTHYECKU rpaduKu KBAIPATUUHBIX (HYHKIIHA,
OIMKCHIBATh CBOWCTBA KBAJPATHUHBIX (PYHKIUH 10 UX Tpaduxam.

Pacnio3naBaTh KBaJpaTHUHYO (PYHKIHIO IO (OopMyJie, TPUBOIUTE IPUMEPHI
KBaJPaTUYHBIX (DYHKLMIA U3 peabHOM )KU3HU, PUBHKHU, TEOMETPHH.

Apugpmemuueckan u ceomempuueckan npozpeccuu

Pacno3naBaTh apu(pMETUUYECKYI0O W TE€OMETPUYECKYIO MPOTPECCUU MpH
pa3HBIX CrIocoOax 3aJaHusl.

BBINONHATS  BBIUMCIEHUS C HCHONb30BaHWEeM (opmyn N-ro yieHa
apu(pMETUYECKON U T€OMETPUUYECKOM MPOrpeccuil, CyMMbl MEPBBIX N WIEHOB (C
OTOPOH Ha CIPaABOUYHYIO0 HHGOPMAIIUIO).

Pemate 3amauu, CBA3aHHBIE C YMCIOBBIMHM MOCIEAOBATEIBHOCTIMH, B TOM
quclie 33a4d U3 PealbHOM JKU3HU (C MCIOJIb30BAaHUEM KaJIbKyJATOpa, HU(POBBIX
TEXHOJIOTHUH).

[TPEJIMETHBIE PE3YJIbTATHI OCBOEHHWS PABOYEN
[TPOI'PAMMBI KYPCA «I'EOMETPUS» (11O TOAAM OBYUYEHNMA)



OcBoenne yuebHOro xypca «I'eomerpus» Ha ypoOBHE OCHOBHOTO OOIIETO
o0pa3oBaHMs JOJDKHO 0OecneunmBaTh JOCTH)KEHUE CIEAYIOIIUX MPEeIMETHBIX
00pa3oBaTeNbHBIX PE3YIbTATOB:

7 KIIACC

Pacnio3HaBaTh HW3y4YeHHBIE T€OMETpPUUYECKUE (UTYpBI, ONPENENATh HX
B3aMMHOE pAacCIOJIOKEHUE, H300pa)kaTh TI'€OMETPUUECKHE (UTYpBI; BBIITOJIHATH
YEepTEXkKU MO YCIOBUIO 3anadd. M3mMepsATh JMHEHWHBIE W YIVIOBBIE BEJIMYHHBI.
Pemats 3a1a4n Ha BEIYMCIIEHUE JUIMH OTPE3KOB M BEJIMYMH YIJIOB.

Jlenate TpyOyr0 OLIEHKY JIMHEWHBIX U YTJIOBBIX BEJIMYMH MPEIMETOB B
peallbHOM KHU3HU, Pa3MEpPOB MPUPOIHBIX OOBEKTOB. PazmuuaTh pasmepsl 3TUX
OOBEKTOB MO MOPSAKY BETUUHHBI.

CtpouTh YepTeX M K TEOMETPUYECKHM 3ajJadyaM (C HCIIOJIb30BAHUEM
CMBICJIOBOM OIOPBI: HABOAIINE BOIIPOCHI U/UIIN aJITOPUTMA YUE€OHBIX 1EHCTBU).

Ilonp30BaTbCAd IIpU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, HCIIOJIb30BATh
IPU3HAKU U CBOWCTBA PABHOOEAPEHHBIX TPEYTOJbHUKOB IIPU PEILICHUH 3ajau.

IIpoBOAUTE NOKA3aTENBCTBA HECIOKHBIX TEOMETPUUECKUX TEOPEM.

ITonb30BaTbCd NPU3HAKAMM PABEHCTBA MPSIMOYIOJIBHBIX TpPEYIrOJbHUKOB,
CBOMCTBOM  MEJMWaHbl, IPOBEAEHHOW K  THUIIOTEHY3€  IPAMOYIOJIBHOTO
TPEYrojbHUKa, B PpEUIEHMH TEOMETPUUECKUX 3a7ad (C HCIOJIb30BAaHUEM
3pUTEIBHON HAMSAHOCTH W/UIW BEpOAIbHOM OMOPBI).

OnpenensaTe MNapajuleIbHOCTh MNPSIMBIX € IOMOLIBIO  YIJVIOB, KOTOpPBIE
oOpa3yeT ¢ HUMHU cekymad. OnpenensTe NapalieIbHOCTh MNPAMBIX C MOMOILBIO
PABEHCTBA PACCTOSHUM OT TOYEK OJHOM NMPSIMOM O TOYEK IPYTOU MPSIMOU.

Pewate 3a1aun Ha KjeT4aTol Oymare.

[IpoBONUTh BBIYMCIEHHUS M HAXOAUTh YUCIOBbIE M OyKBEHHBIC 3HAUYCHHUS
YyIJIOB B TIEOMETPUYECKMX 3aJadax C MCIIOJIb30BAHUEM CYMMBI  YIJIOB
TPEYrOJbHUKOB M MHOI'OYTOJIBHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MpH
IIEPECEUCHNH JBYX IAPAJUIEIBHBIX MpPsAMBIX CEKylled. Pemares mnpakTudeckue
3a/1a4M Ha HAXOXKJEHUE YIJIOB.

NmeTs npeacTaBieHue 0 MOHATHE NT€OMETPUYECKOTO MECTa TOYEK.

@opMyIMpPOBaTh OINPEACIICHUS OKPYKHOCTH M Kpyra, XOpAbl U JHAMETPA
OKPY’KHOCTH, I10JIb30BAThCSI UX CBOMCTBAMU. Y METh IIPUMEHATH 3TU CBOWCTBA IIPU
peneHny 3aaad.

OpueHTHpOBAaTBCS B TOHATUSAX: OINMCAaHHAS OKOJIO  TPEYTrOJIbHUKA
OKPYXHOCTb, IEHTP OMUCAHHOW OKpY>KHOCTH. OnepupoBaTh Ha 0a30BOM YpOBHE
dakTamMu 0 TOM, YTO OMCCEKTPHUCHI YIJOB TPEYrOJIbHUKA MEPECEKAIOTCS B OJTHOU
TOYKE, U O TOM, YTO CEPEIWHHBIE MEPHEHAUKYISAPbI K CTOPOHAM TPEYrOJIbHUKA
MEPECEKAIOTCS B OJTHOM TOYKE.

OpueHTUpOBaTbCA B TMOHATUAX M ONEpUPOBATh Ha ©0a30BOM YpOBHE:
KacaTeiabHas K OKPYKHOCTH, T€OpeMa O IEpIEeHIUKYJSIPHOCTH KAacaTeIbHOM WU
paguyca, IpOBEAEHHOTO K TOYKE KaCAHUS.

NmMeTp npencraBieHue O IPOCTEMIIMX TI'E€OMETPUYECKHX HEPABEHCTB, HX
IIPAKTUYECKOM CMBICIIE.

IIpoBOAUTE OCHOBHBIE T€OMETPUYECKUE ITIOCTPOCHUS € ITIOMOLIBIO LIUPKYJIS U



JINHEUKMU.

8 KUIACC

Pacnio3HaBaTh OCHOBHBIE BHJbl YETBIPEXYTOJBHUKOB, HX O3JEMEHTHI,
MOJIb30BATHCS UX CBOMCTBAMU IPU PEIICHUH T€OMETPUUECKUX 3a1au.

OpueHTUPOBATHCS B MOHATUU — TOYKH MEPECEUeHUs] MeANaH TPEyroibHUKa
(meHTpa Macc) B pelieHrr 3a1a4.

Brangets monsTHEM CpeHEl TMHUU TPEYTOJbHUKA W TPANeIuH, IPUMEHSTh
UX CBOMCTBA IIPU PpEIICHUWM NPOCTEUIIMX TIeOMETpUYECKUX 3anmad. Mmerts
npencTaBieHue o teopeme daneca U TeopeMe O MPOMOPIIMOHATBHBIX OTpPE3Kax,
NPUMEHATh WX IS PEIICHUS TPAKTHYECKHX 3aaad (C Omopod Ha 3PHUTEIBHYIO
HarJsiTHOCTD).

[IpuMeHATh TpU3HAKKA TOAO0OUS TPEYTOJBLHUKOB B PEIICHUH HECIOKHBIX
reOMETPUYECKUX 3a/1a4.

[Tonb3oBatbes Teopemoit [ludaropa mnms pemieHuss reoMETPUUECKUX |
MPAKTUYECKUX 3a]1a4.

Brnagets mnoHATHAMH CHHYCAa, KOCHMHYyCa M TaHT€HCa OCTPOTO yIJia
MPSIMOYTOJILHOTO TPeyroibHUKA. [101b30BaThCsl STUMU MOHSITUIMU JIJIST PEIICHUS
MPaKTUYECKUX 3314 (IIPU HEOOXOIUMOCTH C ONOPON Ha aJITOPUTM MPABUIIA).

Boruucnsate  (pasnuyHbIMM - ciocobamu) (C  OMOpo Ha CHPaBOYHYIO
uHGOpPMAIIMIO) TUIONIAAb TPEYroJbHUKA W TUIOMIAAd MHOTOYTOJBHBIX (UTYD
(OAB3YsICh, TJI€ HEOOXOIUMO, KaTbKyIATOPOM). [IpUMEHSATh MOTy4YeHHbIE YMEHHUS
B MIPAKTUYECKHX 3a/1a4dax.

Brnagerp MOHATHUSMHU BIMCAHHOTO WM IIEHTPAIBHOTO YIJIa, HWCIOJIB30BaTh
TEOpPEMBI O BIMCAHHBIX yriaX, yriax MEXIy XOpAaMH (CEKYITUMH) U YIIIe MEXIy
KacaTeJIbHOM U XOPJAOW MPH PEIIEHUH NPOCTEHIINX TE€OMETPUUECKHUX 3a]1a4.

Braners moHATHEM ONMUCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSTh CBOWCTBA
OMKMCAHHOTO YETHIPEXYTOJIBLHUKA TTPU PEIICHUU IPOCTEUIITUX 3a1a4.

[IpuMeHATh MOTy4YeHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTeMaTUYECKHE
MOJICNIU JIJIS 3a/1a4 PeaIbHON JKU3HU U MPOBOJIUTH COOTBETCTBYIOIINE BHIYUCICHUS
C TpPUMEHEHUEM TOJ00US W TPUTOHOMETPHUH (MOJB3YSACh, TA€ HEOOXOIUMO,
KaJIbKYJATOPOM).

9 KJIACC

3HaTh TPUTOHOMETpUUECKHUE (YHKIMU OCTPBIX VYIJIOB, HAXOAUTh C HUX
MOMOII[LI0 PA3JIMYHBIC DJIEMEHTHI MPSAMOYTOJBHOTO TPEYroJIbHUKA («pelieHue
MPSIMOYTOJIHBIX TPEYTOJILHUKOBY ). HaxoauTh (¢ MOMOIIBIO KaTbKYJIATOPA) AJIUHBI
U yTJIbI 1J11 HETAaOJIMYHBIX 3HAYCHUM.

[Tons3oBaThes hopmysiaMH IPUBEICHHUS U OCHOBHBIM TPUTOHOMETPHUUYECKUM
TOXJECTBOM JIJISI HAXOXJICHUS COOTHOIIEHUN MEXAYy TPUTOHOMETPUUYECKUMU
BEITMYMHAMU (C OMOPOH Ha CIIPABOYHYIO HH(OPMAITHIO).

Hcnonb30BaTh TEOPEMBI CHHYCOB U KOCUHYCOB JIJISI HAXOXK/ICHUS Pa3IUYHbIX
AJIEMEHTOB TPEYTrOJIbHUKA («PEUIEHUE TPEYroJbHUKOBY»), MPUMEHITh HUX MpHU
pELIEHUH MPOCTEUIINX TEOMETPUUECKUX 3a/1au.

Brnagers monHsTHSMH —nipeoOpa3oBaHMs  MOM00MS, COOTBETCTBEHHBIX



AJIeMEeHTOB Mo 00HbBIX Guryp. [lomp30BaThCs CBOMCTBaMHU OO0 MPOU3BOIHHBIX
buryp, ymMeTh BBIYHCIATH JUIMHBI U HAXOIUTh YIJbl Yy TMOMOOHBIX ¢uryp (Imo
ITOPUTMY yUeOHBIX JaelcTBUil). [[puMeHsITh CBOMCTBA MOAOOMS B MPAKTHYECKUX
3a/layax. YMeTh MPUBOAUTH MPUMEPHI MOJOOHBIX (PUTYP B OKPYKAIOIIEM MHUPE.

[Tonb30BaThbess Teopemamu (IO BH3YyaldbHOW OIOpE) O MPOU3BEICHUHU
OTPE3KOB XOPJI, O MPOU3BEACHUN OTPE3KOB CEKYIIHX, O KBaJIpaTe KacaTeIbHOM.

[Tonb30BaThCs BEKTOpaMH, MMOHMMATh MX T'€OMETPUYCCKHA W (PU3HUECKUN
CMBICII, TIPUMEHSATh WX B PEHICHUU TCOMETPUUYCCKUX W (DHU3NISCKUX 3ajad.
[TpuMeHSTh CKaIIpHOE MPOU3BEICHUE BEKTOPOB JUTsl HAXOXKICHUSI ITTUH U YTJIOB.

[Tonp30BaThCI METOOM KOOpPJIWHAT Ha IUIOCKOCTH, NPHUMEHSTh €ro B
PEIICHUH TeOMETPUUSCKUX U TPAKTUYECKUX 3a71a4.

Brnagets moHATHSMU TIPaBUILHOTO MHOTOYTOJIBHHUKA, JUTMHBI OKPYKHOCTH,
JUTMHBI TyTU OKPYKHOCTH M PaJMaHHOW MEphI yIiia, YMETh BBIYHCISTH IUIONIA b
Kpyra m ero dactei (C omopoil Ha crhpaBodHylo HH(popManuio). lIpuMeHsaTh
MOJIyYCHHBIC YMEHUS B MIPAKTUUECKUX 3aJlayax.

Haxonuth ocu (WM LEHTPHI) CUMMETpUU (UTYp, TPUMEHSTH JIBUKEHUS
MJIOCKOCTH B MPOCTEUIINUX CITydasix.

[IpuMeHATh MOTy4YeHHBbIE 3HAHMS HA MPAKTUKE — CTPOUTh MAaTeMaTUYECKHE
MOJICNIU JIJIS 3a/1a4 PeaibHOM KMU3HU U MPOBOJAUTH COOTBETCTBYIOIINE BHIUUCICHUS
C TNPUMEHEHHEM TMOJ00Ms M TPUTOHOMETPUYECKUX (PYHKIUN (TOJB3YACH, Te
HEO0OXO0IMMO, KAJIBKYJISITOPOM).

ITPEJIMETHBIE PE3VJIBTATEI OCBOEHU S PABOYEM

I[MPOI'PAMMBI KYPCA «BEPOATHOCTD 1 CTATUCTHUKA (I10

I'OAAM OBYYEHUA)

[IpenMeTHbIE pe3ysbTaThl OCBOCHUS Kypca «BepoATHOCTh M CTaTUCTHKA» B
7-9 kilaccax XapaKTepU3yIOTCs CIEAYIOIUMU YMEHUSIMU.

7 KIIACC

Yutate uHPOpMaIMIO, TPEACTABICHHYIO B Ta0nWIax, Ha Jadarpammax;
MPEACTABIATh JaHHBIE B BHUJE TaOJHIl, CTPOUTH JUArpaMMbl (CTOJIOMKOBBIE
(cronbuarbie) W KPYroBble) MO MacCHBaM 3HAY€HHH (C HCIOJIb30BaAHHEM
3pUTEIHLHON HATTISAHOCTU /UK BepOAIbHOM OTIOPHI).

OnuceiBaTh W HMHTEPIPETHPOBATH  pPEATbHBIE  YWCJIOBBIC  JaHHBIC,
MIPE/ICTABIICHHBIC B TAOJIMIIAX, HA TUarpaMMax, rpadukax.

OpueHTUPOBATHCSI B MOHATHIX M ONEPUPOBATH MMM Ha 0a30BOM YpPOBHE:
cpenHee apudMeTHUECKoe, MeIuaHa, HauOoyblliee W HaWMEHbIEe 3HAYCHUS,
pa3Max.

HNmers mnpencraBiieHHWE O Clyd4aHOM HM3MEHYMBOCTH Ha IIPUMEpPAX ILIEH,
(bU3MYEeCKUX BEIWYWH, aHTPOTIOMETPUYECKUX JIaHHBIX; UMETh IMPEACTABICHHUE O
CTaTUCTUYECKOU YCTOWYNUBOCTH.

8 KUVIACC
W3Bnekate u mpeoOpa3oBbIBaTh MH(POPMAIIMIO, MPEACTABICHHYIO B BUJC
Tabnuil, quarpamMm, rpaduKoB; MPEACTABIATh JaHHBIE B BUAC TAOIUIl, AHArpamM,



rpadukos.

OnuceiBaTh  IOCJIE  COBMECTHOI'O — aHajiW3a JAHHBIE C  IOMOUIBIO
CTAaTUCTUYECKUX IOKAa3aTeJeil: CpeAHMX 3HAYEHUM U Mep paccenBaHus (pa3max,
JUCTIEPCUs U CTAHJAPTHOE OTKJIOHEHUE).

HaxoauTs 4acTOTBI YMCIOBBIX 3HAYEHUN M YaCTOTHI COOBITHIA, B TOM UYHCIE
0 pe3yJpTaTaM HM3MEpPeHUH U HaOMIOACHWHM (C HCIONb30BAHUEM 3pUTEIbHON
HarJISAHOCTH W/WUU BepOaabHOM OTIOPHI).

Haxonutb BEpOSTHOCTH CIy4alHBIX COOBITHI B ONBITAX, 3HAs BEPOSTHOCTH
AJIEMEHTApHBIX COOBITHI, B TOM 4YHCIE B OMNBITaX C PaBHOBO3MOXHBIMHU
AJIEMEHTAPHBIMU COOBITUSAMH (C MCIIOIb30BAHUEM 3PUTEIBHON HATJISITHOCTUA U/ WU
BEpOAIILHON OMOPBI).

HNmets mpencraBieHHEe O TpaQUUECKUX MOJETSIX: JAEPEBO CIy4alHOTO
IKCIIEPUMEHTA, AUarpaMMbl DUJiepa, YUCIOBAsI MPAMasl.

OmnepupoBaTh NOHATUAMHU Ha 0a30BOM YpOBHE: MHOKECTBO, IIOJJMHOKECTBO;
BBIMOJIHATh  ONEpalMd  HaJ  MHOXKECTBAaMHU: OObEIUHEHHE, IEepeceUeHue,
JOTIOJTHEHUE; TIEPEUUCIIATD dJIEMEHTHI MHOXKECTB; IPUMEHATh CBOMCTBA MHOYKECTB
(c MCTOJIB30BAHNEM BU3YaJIbHOM OIOPBHI).

Hmets npeacTaBiieHUEe 0 rpaguuecKkoM MpeACTaBIEHUE MHOXKECTB U CBsI3eH
MEXIy HUMU JUI1 ONMCAHUS MPOLECCOB W SBJICHHUN, B TOM YHUCIIE IPU PEUICHUHU
3a]a4 U3 Ipyrux y4yeOHbIX IPEAMETOB U KYypPCOB.

9 KNIACC

W3Bnekate © npeoOpa3oBbIBATH HH(POPMALMIO, MPEACTABICHHYIO B
pa3NMYHBIX MCTOYHMKAaX B BHJE TaOJMUL, IuUarpamm, IpauKoB; NpPE/ICTaBIATH
JaHHBIE B BUJE TaOIUL, 1Uarpamm, rpa)ukosB.

Pewate mpocreiiime 3aJayd OpraHU30BaHHBIM MEepedOpoM BapUaHTOB, a
TaK>Ke€ C UCIOJIb30BaHUEM KOMOMHATOPHBIX MTPaBUJI U METOJIOB.

Hmetp mpeactaBieHue 00 ONMUCATENbHBIX XapaKTEPUCTHUKAX JIJISI MacCUBOB
YUCJIOBBIX JJAHHBIX, B TOM YHCJIE CPEHUE 3HAUECHMS U MEPBI paCCEUBaHUS.

HaxoauTs 4acTOThl 3HaYEHUI U 4aCTOTHI COOBITHS, B TOM YHCJIE MOJb3YSCh
pe3yibTaTaMu TPOBENEHHBIX HM3MEpPEHUN U HaOmoAeHW (¢ omopod Ha
CIIPaBOYHYIO HH(OPMAITHIO).

Haxonutb BEpOSTHOCTH CIIy4allHBIX COOBITHI B M3YYEHHBIX OMBITAX, B TOM
YHUCJIE B OMbBITaX C PAaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITHUSMH, B CEPUSIX
WCIIBITAHUN J10 IEPBOTO YCIIEXa, B CEPUAX UCIIBITAHUN bepHyIun.

NmeTp mnpencraBiieHHE O CIy4YalHOM BEJIMYMHE W O PaCIpElIeIICHUH
BEPOSATHOCTEM.

NMeth mnpeAcTaBieHHE O 3aKOHE OOJBIIMX YHUCENT KaK O MPOSBICHHUU
3aKOHOMEPHOCTH B CIIy4allHOM M3MEHYMBOCTH M O POJIM 3aKOHA OOJIBIIMX YHCEN B
IpPUPOIE U OOIIECTRBE.

KounTposbHbie padoThl COBNAIAIOT ¢ BADUAHTAMH PA0OT IS
00111€00pa30BaTEJIbHOI0 KJacca (MepBbIX TPH 3aJaHUS)

Oco0eHHOCTH OLICHUBAHUS.
[Tocne u3yueHus TeMbl WIH pasjieia OPraHU3yITCS KOHTPOJIbHBIE paOOTHI.



KoHTponbHble pabOThl BBINOIHSIOTCS TOJIBKO NHCbMEHHO. B paboty
BKJIFOYEHBl  3a/laHHsl PENPONYKTUBHOIO XapakTepa, B KOTOPBIX YyYallMMCS
OpeiaraeTcsi BBINOJIHUTH TPU 3aJaHUsl, NPUMEHUB aITOPUTM JCHCTBUS B
3HAKOMOM CHUTyaluu (Ha OLUEHKY «3»); 3aJaHusl YaCTHYHO-TIOMCKOBOTO XapaKTepa
(IPOYyKTUBHOTO), MPU PEIIEHUU KOTOPBIX JETH AOHKHBI IPUMEHUTh CBOU 3HAHMS
B HOBOM CHUTyallUM WJIHM HCIOJb30BaTh HECKOJIBKO aJIrOPUTMOB B 3HAKOMOM
cuTyalluu (Ha OLEHKY «4»); 3aJaHus TBOPYECKOrO XapakTepa, TpeOyromue
CO3/1aHHUsI HOBBIX aJITOPUTMOB U HOBBIX METOJ/IOB pPEIICHMS 3ajau (Ha OLIEHKY «5»).
[Tociie KOHTPOJIBHOM PabOThI 00sA3aTeNIbHA Pad0Ta 110 KOPPEKIMU 3HAHUNA, YMEHHUI
¥ HaBbIKOB yyanuxcs. IloxBaja u moompenue - 3To Toxke 00JIbIIAS ABUKY A
CHJIa B 00y4YeHUU JeTell JaHHO# KaTeropun. BaxHo, 4To0bl pe0eHOK NMoBepuJI
B CBOM CWJIbI, HCIIBITAJI PAJOCTh OT yCIIeXa B YYCHUH.

®dopMma 3au€Ta MOXKET OBITh CaMOW CBOOOJIHOM, T.€. OJJHU y4alluecs MOTYT
OTBEYaTh YCTHO MO CIHENHUaIbHBIM OujieTaM, a JIPyTHe BBINOJIHATH 3aJaHUSI B
MACbMEHHOM BHJIE.

Takum oOpa3oM, dYeTkass IOCTAaHOBKAa 1€MW W 3aj7ad, OIpEAeTICHUE
CTPYKTYpPbl U IPEEMCTBEHHOCTH 3TaIlOB, TIIATEIbHBII OTOOP METOIOB U NPHUEMOB
C ONOPOM Ha HECKOJIBKO AHAIU3aTOPOB U ONPEACIIEHUE HUX PalUOHAIBHOU
KOMOMHALIUY,  OpraHM3ylollas poJib  IeJarora, Co3gaHue  arMocgepbl
IICUXOJIOTUYECKOr0  KoMdopTa — HeoOxoaumble ycnoBUsA 3()PEKTUBHOIO
IUIAaHUPOBAHUS U MPOBEACHUS ypoka MateMatuku VI Bua.

XapaktepHbIMH ocoOeHHOCTAMH yuamuxcs VII Buaa siBisitores:

- HEJOCTATOYHO Pa3BUTOE MPOU3BOJIBHOE BHHMAaHUE, OCOOCHHO TAaKOE €ro
CBOMCTBO, KaK YCTOMYMBOCTb, IIO3TOMY BO BpEMs YpOKa YYalIHMeCs YacTo
OTBJIEKAIOTCS OT BBIMIOJIHAEMOM pabOThI MM BOOOIIE HE BKIIOUAIOTCA B HEE;

- CHWKEHHBIH 00BEM CITyXOpEeUeBOro 3allOMUHAHUS, T.€. JE€TH 3aTPyAHIIOTCS
3aIlIOMHUHATh MaTepual Ha CIIyX;

- cabo pa3BUTOE MBILUIEHUE, B pPE3yJbTaTe 4YEro yualluecss He MOTYT
BBINIOJIHUTh MHOTHE MBICIUTENIbHBIE ONEpaLlUK;

- MEJIEHHBIN TEMIT pa0dOThl, TOBBIILIEHHAs YTOMIISIEMOCTh, Ha ()OHE KOTOPOI
y HUX MOTYT BO3HHMKaTh JMOO OTKa3 OT AESATENbHOCTH, JUOO JBHUrareiabHas
PacTOPMOKEHHOCTb;

- HEyMEHUE CaMOCTOSTENIbHO pEryJIMpoBaTh CBOIO JEATEIbHOCTh H
noBeAeHue (HE0OX0 UM BHEIIHUN KOHTPOJIb CO CTOPOHBI).

OdeBUOHO, YTO BCE H3TO CJHEAYET YYWTHIBaTh IIPU OpraHU3alUd U

IIPOBEJICHUU YPOKOB.

I'nasnas yenv yuumens — afanTupoBaTh JeTell K yueOHOMY Ipoleccy, AaTh
UM BO3MOXXHOCTh MOBEPUTH B CBOU CUJIBI U HE 3aTEpPATHCSA Cpelu 0OIIel Macchl
YYALHAXCS.



Kaxmoe chopmupoBaHHOE y IIKOTHPHUKOB YMEHHE CIEAYeT NOBOAUTH IO
HaBbIKAa, MOOYXkJas MX K BBIIOJHEHUIO padOT pa3IMYHOrO Xapakrepa:
MaTEMaTUYECKUX JTUKTAHTOB, MPAKTHUYECKHX, CAMOCTOSITEIbHBIX, KOHTPOIbHBIX
pabor, 3aué€roB. YacTh 3TUX pabOT MOKHO MPOBOAUTH B TaK HA3bIBAEMOU MOy
yCTHOM (hopme, Korja Ha OJHM BOIPOCHI ydalllMecs OTBEYalOT MUCHbMEHHO, a Ha
JpYTUE YCTHO, MOJHSB PYKY U JOXKIAABUIMCH, KOT/IAa YYUTEIh CMOXKET MOJOUTH U
BBICITYIIATh OTBET.

B nmpomecce wu3ydeHMS KaXKIBIA TEMBl PEKOMEHIYETCS  MPOBOIUTH
CaMOCTOATEIbHBIE pab0Thl 00yJaromero xapakrepa. CaMocTosTenbHbIE pa0OTHI IO
anredpe COCTOAT W3 00S3aTeTbHON M JOMOJHUTEIBHOW YacTH. BBITONTHEHHE
3aJIaHAN JOTIOTHUTEIBHON YacTH HE sBJseTCs 00s3aTenbHBIM. HO B cuity TOTO, 9TO
ydamuyecss TPOJBUTAIOTCS B y4€0e pasHBIMH TEMIAMH, UM TPEIOCTaBIISCTCS
BO3MOKHOCTh JIOCTHYh 00JIE€ BBICOKOTO YPOBHSI M, COOTBETCTBEHHO, IMOIYYUTh
Oonee BBICOKYIO OLIEHKY. B Hauane camocrosiTenbHble padoThl HEOOXOIUMO
MPOBOJUTH MO O0pa3ily, alrOpuTMy, BIOCIEJACTBUU TOCTOSHHO YCIIOXKHSIS
MaTepuai: J00aBIATh 3aJaHUs TMPOJYKTUBHOIO XapakTepa, a [JIsi KOro-to u
TBOPYECKOTO.

YYEBHO-METO/JMYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA

[MNPPOBBIE ObPA3OBATEJIbHBIE PECYPCBI U PECYPCBI CETHU
NMHTEPHET

1. MunucrtepctBo oopazoBanus PD: http://www.infonnika.ru/;
http://www.ed.gov.ru/; http://www.edu.ru/.

TectupoBanue online: 5-11 kmaccer: http://www.kokch.kts.ru/cdo/ .

2. Ilegarornyeckas mMacrepckas, ypoku B IHTEpHET U MHOTOE APYroe€:
http://teacher.fio.ru.;

http://www.fcior.edu.ru;http://www.schoolcollection.edu.ru/
3. HoBsie TexHonoruu B oOpazoBanuu: http://edu.secna.ru/main/.

4. ITyreBoguTens «B Mupe HAYKW» I IIKOJIBHUKOB:
http://www.uic.ssu.samara.rul-nauka/.

5. Merasunukioneaus Kupumia u Medonus: http://mega.km.ru.

6. Caiitel «Mup sHIMKIOIEAMY, http://www.rubricon.rul ;
http://www.encyclopedia.rul.



http://mega.km.ru/
http://www.encyclopedia.ru1/

7. DHIUKJIONEIUS 10 MATEMATHKE
http://www.krugosvet.ru/enc/nauka_i_tehnika/matematika/ MATEMATIKA.html

8. CHpaBOLIHI/IK IO MaTeMaTUKE IJId HKOJbHUKOB
http://www.resolventa.ru/demo/demomath.htm

9. Marematuka oH-1aiH http://uchit.rastu.ru
10. ITencoBet, maTemaTuka http://pedsovet.su/load/135
11. Yuurensckuit mopras. Marematuka http://www.uchportal.ru/load/28

12. Ypoku. Her. Jly1 yuutens MaTeMaTHKH, aJIreOpbl, FeOMETPHUH
http://www.uroki.net/docmat.htm

13. Caiit unrepreT-noaaepxkku Y MK «Cdepor» : www.spheres.ru

14. 51 uny Ha ypok MaTeMaTUKu (METOIUYECKue pa3paboTku).- Pexxum pocrymna:
www.festival.1lseptember.ru

15. Enqunas xoyuekius o0pa3oBaTelibHbIX PECypcoB. - Pexxum nocrtymna:
http://school-collection.edu.ru/
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