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[TOACHUTEJIBHAS 3AIINCKA

PabGoyas mporpamma mo MaTemaTuke A OOyYaromMXCs C 3aJepiKKOU
nicuxudeckoro pa3Butus (nanee — 3[1P) Ha ypoBHE 0CHOBHOTO 00111€TO 00pa30BaHUs
MOATOTOBNIEHa Ha ocHOBe denepanbHOrO rocyaapCTBEHHOTO 00pa30BaTEIbHOTO
CTaHapTa OCHOBHOTO o01iero oopasosanus (IIpukas Munnpocsemenus Poccun ot
31.05.2021 . Ne 287, 3apeructpupoBan MUHHUCTEPCTBOM IocTUIlMU Poccuiickoit
®enepanuu 05.07.2021 1, per. Homep 64101) (manee — PI'OC OOO), [Tpumepnoit
aJlanTUPOBAHHON OCHOBHOM 00Opa30BaTeIbHOW MPOrpaMMbl OCHOBHOTO OOIIEro
oOpa3oBaHusl OOYyYalOIIUXCS C 3aJePKKOM TMCHUXUYECKOTO pa3BUTHUS (Jajee —
I[TAOOIT OOO 3IIP), IIpumepHoii pabouell HporpaMMbl OCHOBHOTO OOIIETO
oOpa3oBanus 1o npenmery «Martemaruka», [IpuMmepHo# mporpaMMbl BOCIUTaHUS,
C YY4ETOM pacHpeesIEeHHBIX M0 KJIaccaM MPOBEPSEMbIX TPEOOBaHUH K pe3ysbTaram
OCBOEHUS AJIalITUPOBAHHOW OCHOBHOW 0Opa30BaTeNIbHOM MPOTPaMMbI OCHOBHOTO
oOmero o0pa3zoBaHUs OOYyYAlOIIMXCS C 3aJEPKKOM IMCUXUYECKOro pa3BuTus. B
paboueii mporpaMme yuTEHbl HJAE€M U TOJOXKeHHs KOHIeNnuu pa3BUTHS
MaTemarnueckoro oopaszoBanus B Poccuiickoit @enepanuu.

O01mas xapakTepucTUKa y4e0HOro npeamera «MareMmaTuka

VYueOubiii mpeamer «MaremaTuka» BXOJUT B NPEAMETHYIO 00JacThb
«Maremaruka u uHpopmatuka». OH CrOCOOCTBYET Pa3BUTHIO BBIYUCIUTEIILHON
KYyJABTYPhl M JIOTMYECKOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHHUS IOJIH30BATHCS
ITOPUTMaMHU, a TaKke MPUOOPETEHUIO MPAKTUUECKUX HABBIKOB, HEOOXOIUMBIX B
MOBCeAHEBHOM >ku3HU oOydatonuxcst ¢ 3I[IP. YueOHblli mpeamer pa3BuUBaeT
MBIIIJIEHUE, TPOCTPAHCTBEHHOE BOOOpaxeHue, (PyHKIIMOHAIBHYIO TPaMOTHOCTD,
YMEHUSI  BOCHPUHMMATh M  KPUTUYECKH  aHAIM3UPOBaTh  HUHQOpMAIHIO,
MPEACTaBICHHYIO B Pa3IUYHBIX (PopMax.

OOyueHune MareMaThKe 1a€T BO3MOXKHOCTb pa3BUBaTh y ooydaromuxcs ¢ 3[1P
TOYHYIO, PAallMOHATIbHYI0 U MH(POPMATUBHYIO peyb, YMEHUE OTOMpaTh Hauboiee
MOAXOJIAIINE S3BIKOBBIC, CHMBOJIMUECKHE, TpaQUUYECKUE CPENICTBA JIJIsi BhIpAKEHUS
CY>KJICHUM W HATJISITHOTO UX MPEACTABICHUS.

Heo0xonuMbIM KOMIIOHEHTOM OOIIIEH KyJAbTYphl B COBPEMEHHOM TOJIKOBAHUU
ABJISIETCA  OOIee 3HAKOMCTBO C METOJAaMHM TIO3HAHUS JIEUCTBUTEIBLHOCTH,
MpEACTABICHUE O MPEAMETE M METOAAaX MATeMaTHK{, WX OTIMYUN OT METOJ0B
JPYTUX €CTECTBEHHBIX M TYMaHUTApPHBIX HAyK, 00 OCOOCHHOCTSX MPUMEHEHUS
MaTeMaTHKU JUIsl PEUIEHUs HAyYHBIX M TPUKIATHBIX 3amad. Takum o0Opasom,
MaTeMaTH4eCcKoe 0O0pa30oBaHHE BHOCHUT CBOM BKIaa B (GOpMHUpOBaHHE OOIIeH
KYJIETYpbl YEJIOBEKA.

N3yyeHne MaTreMaTHKU TaKkKe CIHOCOOCTBYET ICTETHUECKOMY BOCIHUTAHHUIO
YeJioBeKa, MOHMMAHUI0 KPAacOThl M M3AIIECTBA MATeMAaTHUYECKUX PACCYXICHUH,
BOCIIPUSITUIO TE€OMETPUUECKUX (POPM, YCBOCHUIO UJIEH CHUMMETPHH.

[Iporpamma oTpaxkaer cojepkaHue oOyueHusl mpeameTy «MaremaTukay ¢
y4eTOM O0COOBbIX oOOpa3oBaTedbHbIX mMoTpeOHOCcTel oOydaronuxcs ¢ 3IIP.
Osnanenue y4eOHbIM TpeamMeToM «MartemaTukay MpeACTaBIIsIeT OMpPEACICHHYIO
cinoxkHocth aia yuanuxcs ¢ 3[1P. ¥V oOyuarontuxcst ¢ 3[1P Hanbosee BbIpaKeHbI



OTCTaBaHUSl B PA3BUTUM CIOBECHO-JIOIMUYECKUX (POPM MBILUIEHUS, IO3TOMY
aOCTpaKTHBIE U OTBJIEUYECHHBIE KATETOPUHA UM TPYAHOJOCTYIIHBI. B Toxxe Bpems npu
CHEMATEHOM 00YYEHHH 00YyYarorecs MOTYT BBIIIOJHATD 3a/1aHUs TIO allTOPUTMY .
OHM BOCHPUMMYMBBEI K TIOMOILIM, MOTYT BBIIOJHUTH NEPEHOC HA AHAIOTHYHOE
3aJJaHUEe YCBOCHHOTO crocoba pemieHus. CHIDKEHHE Pa3BUTHUS MBICTUTEIbHBIX
omepanui M 3aMEIJICHHOE CTAHOBJIICHUE JIOTMYECKMX JEHUCTBUM IPUBOIAT K
HEJIOCTATOYHOM  OCMBICIICHHOCTH  COBEPIIAEMBIX  YYEOHBIX  JIEUCTBUU. Y
oOyyarolmuxcs 3aTPyAHEHbl CUETHbIE BBIUMCICHHUSA, IMPOU3BOAMMBIE B yMme. B
IIMCBMEHHBIX BBIYMCICHUSAX OHH MOTYT IIPOIYCKaThb OJWH M3 IPOMEXYTOYHBIX
miaroB. [Ipu pa®oTe ¢ YMCIOBBIMHM BBIPAKEHUSIMHU, BBIYMCICHUEM HX 3HAYCHUS
MOTYT HE YJIEpXKHUBaTh INPABWIbHBIA NOPANOK neWcTBuil. Ilpu ynpomenuw,
npeoOpa3oBaHuu BeIpakeHUH yuamuecs ¢ 3[IP He MoryT caMoCTOSITENIbHO IPUHSATH
peuieHue O IOCJENOBATEIBHOCTH  BBINOJHEHUs JedcTBHiA. KOHKpeTHOCTH
MBIIUIEHUS OCJIOXHSET YCBOCHHUS HaBbIKAa PEUICHUS YPAaBHEHUW, HEPABEHCTB,
CUCTEMBI ypaBHEHUH. MM Manog0CTyIHO coBepIlIeHne 00paTUMBIX ONIEPALIHIA.

Hwuskuii  ypoBeHb pa3sBUTHS JIOTUYECKUX OIEpalldid, HEIOCTAaTOYHAs
O00OOILIEHHOCTh MBIIUICHHUS 3aTPYIHAIOT U3yyeHue TeMbl «DyHKIuW»: mnpH
onpefeneHn (PYyHKIMOHAIBHOW 3aBUCUMOCTH, NPHU ONUCAHUU TpaUuecKout
CUTYallUM, HCIHOJIb3Ysl TE€OMETPUYECKUM, airedpandeckuii, (yHKIHMOHAIbHBIN
a3blku. Hepenko ywaniuecss He BUAST Pa3HULBI MEXAY OOJACThIO ONpeNeNeHUs
byHKIMK U 00J1aCThIO 3HAYCHUM.

Pemenue 3a1au conpsikeHO ¢ TPYAHOCTAMU OQOPMIICHHS KPaTKOM 3aIlucH,
IIPOBEJICHUS aHaJIN3a yCIOBUSA 3aJ]aui, BbICIECHUS CylecTBeHHOro. O0yyaromuecs
c 3IIP 3arpynHsaTCS caenarb yMO3aKJIOUeHHE OT OOIIEro K 4aCTHOMY, HEPEIKO
BbIOMPAIOT HEpallMOHAJIbHbIE CHOCOOBI pELIEHUs, HWHOI/a OrPAHUYUBAIOTCS
MaHUITYJSIUSAMU C YACIAMHU.

[Ipu wu3yueHuum reomeTpuueckoro wMarepuana oOyuvarouecs c¢ 3IIP
CTaJKHUBAIOTCS C TPYAHOCTBIO  JIE€NIaThb  JIOTHYECKHUE  BBIBOABI, CTPOUTH
MIOCJIEAOBATENBHBIE pacCyXkAcHusA. HenmpouHble 3HAaHUS OCHOBHBIX TEOPEM
r€OMETPUM TPUBOAUT K OIIMOKaM B pEHIEHMHM T'€OMETPUYECKUX 3aJad.
OOyuaroiuecs MOTYT NOAMEHUTH (OPMYITY, HENTPABUIILHO NPUMEHHUTH Teopemy. K
CEpbE3HbIM OIIMOKaM B pEHIeHUH 3a7ad MPUBOASIT HEIOCTATOYHO pPa3BUTHIC
IPOCTPAHCTBEHHBIE NpeCTaBIeHUs. MM CII0KHO BBITIOJIHUTH YEPTEK K YCIOBHIO, B
NUCBMEHHBIX pab0TaX OHU HE MOTYT NPUBECTH OOBSICHEHUE K YEPTEKY.

TouyHOCTh 3aIOMMHAHNS ¥ BOCIIPOU3BEIEHUSI YUEOHOTO MaTepralla CHUKEHBI
0 MPUYMHE CIa00CTH MHECTUYECKOM NEeATEIBHOCTH, CYy)KEHHS O0beMa MaMsTH.
Oo6yuatomumces ¢ 3I1P TpeOyetcst Oosbilie BpeMEHH Ha 3aKperieHue maTepuarna,
aKTyalqu3alus 3HaHUI 0 ONope IPH BOCIIPOU3BEICHUH.

Jis  mpeonosieHuss TPYIHOCTEW B UW3YYeHHH Y4eOHOro mpeaMera
«Marematuka» HeoOXoauMa ajanTtaius oObeMa U XxapakTepa yueOHoro marepuania
K [T03HABATEIbHBIM BO3MOKHOCTAM yuamuxcs ¢ 3[1P. Cnenyet yueOHbIi MmaTepua
MPENOTHOCUTh HEOOJIBIIMMHU NMOPLUUAMHU, YCIOKHSAS €r0 MOCTENEHHO, U3bICKUBAThH
CrocoObl  aganTalMu TPYAHBIX 3aJaHHil, HEKOTOpble TEeMbl JaBaTh Kak
O3HAKOMUTEJBHBIE;  HCKJIIOYaTh  OTAEIbHBIE  TPYAHbIE  JTOKA3aTEJIbCTBA;
TEOPETUYECKUN MaTepual PEKOMEHAYETCS HM3ydaTb B MPOLECCE MPAKTUYECKOU



JEATEIIBHOCTH TI0 pElICHHI0 3afad. OpraHu4YecKoe €IMHCTBO IPAKTUYECKOU H
YMCTBEHHOW JEATENbHOCTH Y4YallluXCsi Ha ypoKaxX MaTeMaTHKH CIOCOOCTBYIOT
IPOYHOMY M CO3HATEIbHOMY YCBOEHHIO Oa3MCHBIX MaTeMaTHMYECKUX 3HAHUM U
YMEHUM.

Hesan u 3axa4yu n3y4ennst yueOHoro npeamera «MareMaTuka
[TpuoputeTHbIME yenamu 00ydeHHs] MaTeMaTUkKe B 5—9 Kiaccax sIBISIOTCS:

= (dopMHUpPOBAHUE LIEHTPATbHBIX MATEMATHUECKUX TOHITHH (YHUCII0, BEJIMYMHA,
reomerpuyeckas  Qgurypa, TIepeMeHHas, BEpPOSTHOCTb,  (PYHKIIHS),
o0ecreynBarouX NPEeeMCTBEHHOCTh U MEPCIEKTUBHOCTh MaTEMaTHUYECKOTO
oOpa3oBanus odyuaromuxcs ¢ 311P;

* noaseAeHue ooOydarommxcs ¢ 3[IP Ha goctymHOM [Jis HUX YpOBHE K
OCO3HAHUIO B3aMMOCBSI3M MATEMAaTHKU U OKPYXAOIIETO MHUpPA, TOHUMAHUE
MaTEeMaTUKHU KaK 4acTH OOIlel KyIbTyphl UeJIOBEYECTBRA;

" pa3BUTHE MHTEJUIEKTYaAJIbHBIX U TBOPYECKHUX CIIOCOOHOCTEN 00yUaromuxcs ¢
3IIP, mno3HaBaTelbHOM  AKTHUBHOCTH, MCCJIEHOBAaTEIbCKUX  YMEHHH,
KPUTUYHOCTH MBIIUICHHS, THTEPECA K U3YUCHUIO MAaTEeMaTHUKU;

= (¢opmupoBaHue (PYHKIIMOHAIBHOW MaTEeMaTUYECKON IpaMOTHOCTH: YMEHHS
pacrio3HaBaTh MPOSIBIICHUS MAaTEMAaTUYECKUX TMOHSTHH, OOBEKTOB U
3aKOHOMEPHOCTEM B PEANIbHBIX JKU3HEHHBIX CUTYyallUsX U MPU HU3YYCHUU
IpyruxX  y4eOHbIX  TPEAMETOB,  NPOSBICHUS  3aBUCUMOCTEH  H
3aKOHOMEpPHOCTEN, GOPMYIUPOBATh WX HAa SI3bIKE MAaTEeMAaTUKU U CO37aBaTh
MaTEMaTU4YECKUE MOJICIIH, IPUMEHSATh OCBOEHHBIN MaTEMaTUYECKUI armapar
JUISL PEUICHUs] MPaKTUKO-OPHUEHTUPOBAHHBIX 3a/1a4, WHTEPIPETUPOBATh U
OIICHUBATH MOJTYYECHHBIEC PE3YJIbTATHI.

JlocTikeHure 3Tux 1enei 00ecrneuynBaeTcs perieHueM CIeIyIomuX 3a0ay.

= ¢opmupoBarh y oOyuaromuxcsi ¢ 3IIP HaBbikM ydyeOHO-MO3HABATEIHLHOU
NEATEIbHOCTH: TUIAaHUPOBaHUE pabOThI, MOWCK pallMOHAJILHBIX NyTel ee
BBITTOJTHEHU S, OCYIIECTBICHUS] CAMOKOHTPOJIS;

" CIOCOOCTBOBAaTh HMHTEJUICKTYAJIbHOMY Pa3BUTHIO, (POPMHUPOBATH KaueCTBa,
HEOOXOJMMBbIC YEJIOBEKY JIsl TOJHOIIEHHOMW JKM3HU B COBPEMEHHOM
00111eCTBE, CBOWCTBEHHBIE MAaTEMaTUYECKOW JEATEIIbHOCTH: SICHOCTH U
TOYHOCTH  MBICIIM, HHTYUIIMH, MPOCTPAHCTBEHHBIX  MPEACTaBICHUH,
CIIOCOOHOCTH K MPEOI0JICHUIO TPYIHOCTEH;

* ¢dhopMHUPOBATH KIIFOYEBHIE KOMIIETEHIIMU YYAIIUXCS B pamMKax MPEIMETHOU
obnactu «MaremaTrka 1 H”HGOPMaTUKaY;

" pa3BUBATH MOHATUIHOE MbILICHUS oOyuatomuxcs ¢ 3I1P;

" OCYHIECTBIISITh KOPPEKIUIO TO3HABATEIBHBIX IMPOIIECCOB OOYUYAIOIIMXCS C
311P, HeoOXomUMBIX I OCBOCHHS MPOTPAMMHOTO Mareprala Mo y4eOHOMY
peaMeTy;

" [peaycMaTpuBaTh ~ BO3MOXXHOCTH  KOMIIGHCAllUM  0Opa3oBaTeNIbHBIX
ne(UIMTOB B OCBOGHMM MPEIIIECCTBYIONIETO MPOrPAaMMHOI0 Marepuana y
obyuatomuxcs ¢ 311P 1 HenroCcTaTKOB B MX MaTeMaTUuE€CKOM Pa3BUTHUU,

= chopMUpOBaTh YCTOMUUBBIN HHTEPEC YHAIIMXCS K TTPEAMETY;

" BBISBJISITH M Pa3BUBaTh MaTEMaTUUYECKUE U TBOPUECKUE CIIOCOOHOCTH.



OCHOBHBIE JINHUM COACPKAHUA Kypca MaTeMaTUKU B 5-9 kiaccax: «Hucna u
BBIUUCIICHUS, «Anrebpay («Anredpandeckue BBIPpOKEHUS», «YpaBHEHHS U
HepaBeHCTBa»), «DyHkuum», «leomerpus» («l'eomerpuueckue Qurypsl u Hx
CBOICTBa», «lI3MepeHHMEe TeOMETPUYECKHX BEJIMYMHY»), «BepodaTHOCT U
CTaTHCTHKa». J|aHHbIE JTMHUU Pa3BUBAIOTCS MApaUIeNIbHO, KaK1ask B COOTBETCTBHH
C COOCTBEHHOMW JIOTMKOM, OHAKO HE HE3aBUCHMO OJHAa OT JIPYroil, a B TECHOM
KOHTaKTe W B3auMoneucTBuu. Kpome »53Toro, ux OObEOUHSET JOTHYecKas
COCTABJIAIOIIAs, TPAJULUOHHO IIPUCYIIAs MaTeMAaTHKE M IIPOHMU3BIBAIOLIAs BCE
MaTeMaTU4eCKUEe Kypchl U cojeparenbHble JUHUM. CPopMylnnpoBaHHOE B
®denepaibHOM IOCYIapCTBEHHOM 00pa30BaTEIbHOM CTaHAAPTE OCHOBHOI'O OOIIETo
oOpa3oBaHus TpeOOBaHUE «YMETh OIEPUPOBATh IOHATUSAMU: ONPEIEIICHUE,
aKCuoMa, TEOpeMa, T0Ka3aTejIbCTBO; YMEHUE PAClIO3HABATh UCTUHHBIE U JIOKHBIC
BBICKA3bIBAHMSI, IPUBOJUTE IPUMEPBI U KOHTPIIPUMEPBI, CTPOUTH BBICKA3bIBAHUS U
OTPULIAHUSA BBICKA3bIBAHUI» OTHOCUTCS KO BCEM KypcaMm, a (QOopMUpOBaHHE
JIOTUYECKUX YMEHHMI paclpenensercs Mo BCeM TronaM OOydeHHsT Ha YpOBHE
OCHOBHOTI'O 00111eT0 00pa30BaHUsI.

Conepxanue 00pa30BaHMs, COOTBETCTBYIOLIEE MPEAMETHBIM pE3yIbTaram
ocBoeHus: IlpumepHoil paboueil mpoOrpaMmbl, pacHpeneNEHHbBIM IO TOAaM
oOy4eHUs, CTPYKTypUPOBAHO TaKUM oOOpa3oM, 4YTOObI KO BCEM OCHOBHBIM,
NPUHIMIHAIBHBIM BOIpOcaM oOydarompecss oOpanjainuch HEOAHOKPATHO, YTOOBI
OBJIAJICHUE MAaTEMAaTMYECKUMU TOHATHSMU M HAaBBIKAMU OCYLIECTBISIOCH
MOCJIEZI0BATENIBHO U MOCTYIATENbHO, C COOMIOIEHUEM ITPUHIINIIA IPEEMCTBEHHOCTH,
a HOBbIE 3HAHUS BKJIIOYAJINCh B OOIIYI0 CUCTEMY MaTeMAaTUYECKUX MPEACTABICHUN
oOyuatomuxcs ¢ 311P, pacumpsist u yrryossis e€, 00pas3yst MpOYHbIE MHOKECTBEHHBIC
csizu. OOuIMe 1eny u3ydeHus yueoHoro npeamera « MaTemMaTikay IpecTaBIeHb
B [IpumepHoii paboyeil mporpaMMe OCHOBHOTO OOIIET0 00Opa3oBaHUsl.

Oco0enHocTH 0TOOpPA ¥ aJaNTALIMU Y4eOHOT0 MATEPHAJIa 10 MATEMATHKE

OOyueHnue ydeOHOMYy mnpenMery «Maremarukay CTPOUTCS Ha CO3IaHUU
ONTUMAJIBHBIX YCJIOBUW JJI1 YCBOCHHS IPOrPAMMHOTO MaTepHaia 00y4yaromuMHUCs
c 311P. bonbuioe BHUMaHUE yAensieTcsi 0TO0py yueOHOro Marepualia B COOTBETCTBUU
C MPUHLKIOM JOCTYIHOCTH MPU COXPAHEHUH OO0IIEro 6a30BOro ypoBHs, KOTOPHIN
JOJKEH IO COAEPKaHUI0O U 00beMy ObITh aJaiTUPOBAHHBIM ISl 00YYarOIIUXCS C
311P B COOTBETCTBUU C UX 0COOBIMH 00pa3oBaTebHBIMU TOTpeOHOCTIMU. CliemyeT
o0neryuTh oOBIaJeHue Martepuaniom oOydatonumucs ¢ 3IIP mocpemcTtBom ero
JETAIBHOTO OOBSCHEHUS C CHUCTEMAarWYeCKUM IOBTOPOM, MHOTOKpPATHOU
TPEHUPOBKM B TPUMCHEHHHM 3HAHUM, WCIOJIB3ys MPUEMBbl aKTyaJIu3alluu
(BU3yalibHAsI OMOpa, NaMSITKA).

IIpumepHas nporpamma npeaycMaTpuBaeT BHECEHNE HEKOTOPBIX U3MEHEHHN:
yMEHbIIEHNE 00beMa TEOPETUUECKUX CBEICHHM, BRIHECEHUE OTNEIbHBIX TEM HIIU
LEJBIX Pa3/IesIoOB B MaTepualibl 111 0030pHOT0, 03HAKOMUTEIBHOIO N3YUYECHHUS.

HN3menenus nporpammsl B 5-9 kiaccax

Mamemamuka 6 5 u 6 k1accax

B 03HaKOMUTEIBHOM IUIAHE PEKOMEHIYETCS M3y4yaTh CIEAYIOIIUE TEMBbI:
«Pumckas nymepauus», «PaBubie Quryps», «Uumunaap, konyc, mapy», «Kyo»,



«IIpstMOyTOIBHBIN apasuienenumeny, «llepemenienre no KOOpAMHATHON MPSAMOI»,
«Mopnyne uncna», «HucnoBble NpoMexXyTKW»; «Macmrad» (u3ydaercss B Kypce
«I'eorpadus»); «M3o00paskenne reoMeTpudeckux GUryp Ha HETUHOBAHHON OyMmare
C UCIIOJIb30BAHUEM IUPKYJIA, JIMHEWKHU, YTOJNbHUKA, TPaHCHOpTHpa», «/lmuHa
OKPYKHOCTUY, «IInomanp Kpyray, «ITapamensHbie HPSMBIEY,
«IlepnenaukymnspHbie psiMbiey», «OceBasi U LIEHTPaJbHAsI CAMMETPUI (U3ydaeTCs
B Kypce TreoMmeTrpun); «becKoHEUHble MEPUOTUUYECKHUE JECATUYHBIE APOOH.
Jecatruanoe npubamKeHne 0ObIKHOBEHHOM JIpoOm» (M3ydaeTcsl B Kypce alnreopsl).

CrenyeT yMEHBIINTh KOJMYECTBO YacOB Ha cCleayronme Temsbl: «Pemenue
JOTUYECKUN 3amauy», «JlnmHa orpeska», «llkansy, «PactpenenurenbHpiil 3aKOH
YMHOXEHUS», «3aluch MPOU3BEICHUS C OYKBEHHBIMU  MHOXHUTEISAMI,
«ITocTpoenne koHGUTYpaLMil U3 YaCTEeH MPSIMOM, OKPY>KHOCTH Ha HEJIMHOBAHHOU 1
Kieryato Oymarey, «Jlenurenun wu  kpartHele. [lpusHakum  genumocTny,
«Haubonpmmii o0 nenuteslb U HauMEHblee oOllee KpatHoe. JlennumocThb
CyMMBbl U TmpousBeAcHUs». «llpuBegeHue ApoOM K HOBOMY 3HAMEHATEIION,
«HaxoxaeHne 4acTu 1eoro M Hejaoro mo ero 4yactm». «OKpyrieHue AeCATUYHBIX
npobei». «PemeHue 3agad  mepeObOpPOM  BCEX BO3MOXKHBIX  BapUaHTOBY.
«CocraBiieHre OYKBEHHBIX BBIPaXXEHUH MO YCIOBHIO 3a7aun». BricBOOO UBIIINECS
4yachl MOKHO MCIIOJIB30BaTh HA MOBTOpPEHUE (B HaYaJIe U KOHIIE Y4E€OHOTr0 rojia), Ha
M3yueHue Haubojee TPYJAHBIX M 3HAUUMBIX TeM: B V KJacce — Ha pelieHue
ypaBHEHUH, MpUBEJCHUE APOOU K HOBOMY 3HAMEHATENI0, YMHOKEHHUE U JICJICHUE
JNECATUYHBIX Jpo0el, wu3Mmepenue yrioB; B VI kimacce — JelcTBUA C
MOJIOKUTEIIBHBIMU U OTPHUIATEIbHBIMU YHCIIAMU, PEIICHUE YPAaBHEHHI, CII0KEHUE
¥ BBIYMTAHHUE YWCEN, COJAEPXKAIIUX IENyl0 W JPOOHYI0 4acTh, HA YMHOXXEHUE U
JeJieHne OOBIKHOBEHHBIX JApO0ei.

Anzeopa
B o3HakoMUTETHRHOM TUTAHE PEKOMEHIYETCS M3y4daTh CIACAYIOIINE TEMBbI:
«MpparmmoHayibHbIE quca. JleficTBUTETLHBIC qHCIIay, «CpaBHeHue

JNEUCTBUTENBHBIX 4HUCE, apuMeTHdyecKkue JeUCTBUA C JIEMCTBUTEIbHBIMU
yucinammuy, «HaxoxzaeHue NpUONMKEHHBIX 3HAYEHUM KBAJPATHOTO KOPHS,
«Teopema Bwuera», «Pemennuss ypaBHEHHWH TpETbeW M YETBEPTOM CTENECHEU
pa3ioKeHUEM Ha MHOXKUTENNY, « DyHKIUSA y =VX U ee rpapuk», «[lorpemnocts u
TOYHOCTh TpUOMDKEHUs», «YeTHble U HeueTHble (QyHKIHN», «DyHKIuga y=x"»,
«DyHkuMs y= ax?, ee rpaQuK U cBolicTBa. I'paduku QyHkumii y= ax? + n u y=a(x-
m)?, «YpaBHeHHeE ¢ AByMS IEPEMEHHBIMU U ero rpadux», «I'padudeckuii crocod
pEIIeHUs] CHCTeMbl ypaBHEHHI», «/300pakeHue dIeHOB apuPMETHUIECKON U
r€OMETPUYECKOU MPOrPECCUI TOUKAMH HA KOOPIMHATHOU TNIOCKOCTH. JINHEWHBIN U
HKCIIOHEHUUAJIBHBIN pOoCT. CI0XKHBIE POLIEHTHD.

Crnenyer yMEHBIIMTh KOJMYECTBO 4YacOB Ha u3ydeHHE TeM: «Dopmyibn,
«JloKa3aTenbCTBO TOXKIECTBY», «JIMHEWNHOE ypaBHEHUE C JBYMsI HEU3BECTHBIMUY,
«I"paduk TMHEWHOTO YpaBHEHHUS C IByMS IEPEMEHHBIMIY, «I paduyeckoe pernieHme
JUHEWHBIX YpPaBHEHUWW W CHUCTEM JIMHEWHBIX ypaBHEHWi», «CBolcTBa
KBaJPaTUYHON PYHKIIUNY.

BricBoOOMBIIMECS] Yachl PEKOMEHJIYETCS HCIOJb30BaTh: MJsl JIy4lleu
npopaboTKK Haubosiee BaXKHBIX TeM Kypca: «Peiienue ypaBHeHuit», «Pemenue



CUCTEM ypaBHEHUI», « COBMECTHBIE JEHCTBUSA ¢ ApoOsiMuy, «IIpuMeHeHne cBOMCTB
apu(MeTHyecKoro KBaJpaTHOTO KOpPHSA»; Ha TOBTOPEHHE, pEIIeHHEe 3ajad,
npeoOpa3oBaHre BRIPAKECHHM, a TAKXKe Ha 3aKpEIJICHHE W3YYeHHOTO MaTepuaa.

T'eomempus

Cnegyer OCHOBHOE BHUMAaHUE YIEIUTh IPAKTUYECKOW HANPaBICHHOCTH
Kypca, UCKIIFOUHB U YIIPOCTHB HaUOO0JIEE CIOXKHBIN ISl BOCIIPUATHS TEOPETUUECKUI
Marepuas. Ha ypokax reoMerpud HEOOXOAMMO MAKCUMAJIbHO HCIOJb30BaTh
HarJISJIHbIE CpeACTBAa OOydYeHHUs, OOJbIIE MPOBOAUTH NPAKTUYECKUX pPadOT C
yyammmucsa, pemarb 3agaud. CTpOUTh pEIICHWE 3a4ad IPU  OCTOSSHHOM
oOpaIIeH!H K HaTJIJHOCTH — PUCYHKaM U YepTexaM.

O3HaKOMHTENBHO N1aTh TeMbL: «TeopeMbl M J10KA3aTeNbCTBO. AKCHOMBIY,
«Jloka3zaTrenbcTBO OT MPOTUBHOrO», «CyIIECTBOBAHME M E€AUHCTBEHHOCTh
MEPIIEHAUKYJISIpA K MPSIMO», « MeTox reoMeTpudeckux Mect», «MeTo yIBoeHus
Menunanb», «Teopema aeca m TeopemMa O NPONOPUUOHAIBHBIX OTPE3KAX),
«Ilentp macc TpeyronbHUKa», «/3MeHEHHEe TPUTOHOMETPUUECKUX (YHKLIMA MPH
BO3pacTaHun yrna», «DopMynsl I paanycoOB BIHMCAHHBIX M OIMCAHHBIX
OKPY’KHOCTEM  IPAaBWIBHBIX  MHOTIOYTOJIBHUKOB», «YPAaBHEHHE  IPSMOW»,
«JIBrxxeHuey», «CBOMCTBA IBUKECHUS», « TeopeMa 0 MpOU3BEACHUN OTPE3KOB XOP/,
TEOPEMBI O MPOU3BEAECHUN OTPE3KOB CEKYIIIHNX, TEOpPEMA O KBAIpaTe KaCaTECIbHOW.

Crenyer yMEHBIINTD KOJMYECTBO YaCOB Ha U3ydeHUe TeM: « CHMMETpUYHBIC
¢burypsl. OCHOBHBIE CBOWCTBA OCEBOW CUMMETpUn», «LleHTpaibHas cUMMETpUs»,
«ITapannensubiii eperocy», «IloBopor», «IIpeobpazoBanue momodbus. Ilomodue
COOTBETCTBEHHBIX 3JIEMEHTOBY», «OCHOBHBIE 3aJa4l HA MOCTPOEHUE C ITOMOIIBIO
LUPKYJSl W JUMHEUKW», «JleKkapTOBbl KOOpAMHATBI HA IUIOCKOCTH», «Pemienue
TPEYTOJLHUKOBY, «[lomo0ue dhurypy.

BricBoOoAMBIIIMECS YAaChl UCTIONB30BATh HA PEILICHUE 337a4 U TOBTOPEHUE.

Bepoamnocmb u cmamucmuka

B cBs3u ¢ Tem, 4TO JaHHBII KypC BbI3BIBAET HAUOOJBIINE CIOKHOCTH IS
oOyuaronuxcs ¢ 3P, cBsi3aHHBIE CO CHM)KEHHBIM YPOBHEM pPa3BUTHUSL CIIOBECHO-
JIOTUYECKOTO MBIIIJIEHUS, €r0 U3YUYEHUE JIOJDKHO CTPOUTHCS Ha 0a30BOM YPOBHE U
JOCTYITHOM JUIsl YYEHUKOB Marepuaiie. OCHOBHOE BHUMAHHE CIEAYET YIEIUTH
pasznenaM, CBSI3aHHBIMU C IIOBTOPEHHEM NPOWIEHHOTO MAaTepUalla, yBEIUYUTH
KOJINYECTBO YNPAKHEHUIN U 3aJJaHUM, CBSI3AHHBIX C MTPAKTUYECKOM JIESITETbHOCTHIO
oOy4Jarommxcs.

HeoOxoaumo mnepecMOTpeTh CoAep’KaHUE TEOPEeTHUECKOro MaTrepuaia u
XapakTep €ro M3J0KEHUSA: TEOPETUYECKUN MaTepuall IPENOAHOCUTH B IPOLECCE
pELICHUs 3a7a4 Y BBINOJHEHUS 33IaHUM HATJISIAHO-TIPAKTUYECKOTO XapaKTepa; He
TpebOBaTh BHIBOJIA M 3aTIOMUHAHUS CIIOXKHBIX (DOPMYJ, pEIICHUs HEeCTaHIAPTHHIX,
TPYAOEMKUX 3aAaHui. P Tem crnegyer u3ydars B 03HAKOMUTEIIBHOM ILJIAHE.

[IpumepHas mnporpamMma MpeaOCTaBIsSE€T aBTopy paboueld MporpaMMbl
CBOOOMY B  paclpeleleHud MmaTepuanga I0 4YeTBEPTIM  (TpUMecTpam).
Pacnpenenenre BpeMeHM Ha H3y4YeHHME TEM B TEUYEHHE Y4YeOHOro Troja
CaMOCTOATENLHO ONpeaeNseTcss 00pa30BaTeIbHOM OpraHu3aledl M 3aBUCUT OT



ocoOeHHocTer Tpynmbl obyuarmuxcs ¢ 3[IP u ux ocoObix 00pa3oBaTebHBIX
NOTPEOHOCTEM.

IIpumepHbIe BUBI AesiTeJbHOCTH o0yuaromuxcs ¢ 3I1P, 00yciioBi1eHHbIE
0co0bIMH  00pa30BaTEJbHBIMU  IOTPEOHOCTAMHM M OlecrmeYMBaKOLIUe
OCMBICJICHHO€  OCBOEHHE  CoJepkKaHuu o0pa3oBaHMsl MO0  MPeAMeTy
«MaremMaTHKa»

Conepxanue BUIOB JeaTesibHOCTH oOyyaromuxcs ¢ 3I1P onpenensercs ux
0COOBIMU 00pa30BaTEIbHBIMKU MOTPEOHOCTAMH. [IOMUMO IIMPOKO KCTIOJIB3YEMBIX B
OOII OO0 ob6mux 111 BceX 00y4aromMUXCs BUAOB ICITEIBHOCTH CJIEAYyET YCUITUTh
BUJIBI  JCATEIBHOCTH  clienrduYHbIE IS  JAHHOW  KaTeropuu  JeTew,
o0ecrieunBaIOIIMEe OCMBICIICHHOE OCBOCHHME COJIepKaHusl oOpa3oBaHUS IO
MPEIMETY: YCUJIEHHUE MNPEAMETHO-IPAKTUYECKON NESATEIbHOCTH C aKTHBHU3aIMEH
CEHCOPHBIX CHCTEM; YEpEIOBAaHUE BHUJOB JACSATEIbHOCTH, 3aJICUCTBYIOIINX
pa3lInuHbIe CEHCOPHBIE CHUCTEMbI, OCBOCHHE MaTepualia ¢ OMOPOil Ha aJropuTM;
«TOIIArOoBOCTh» B HW3YUYEHHHM MAaTepualia;, UCIOJIb30BaHUE JIOMOJTHUTEIBHOMN
BU3YAJIbHOM OMOpPBI (CXEMBI, IIAOJIOHBI, OMOPHBIE TAOJIMILIBI); PEYEBOM OTYET O
mpolecce U pe3yibTaTe ACSTEIbHOCTH; BBIINOJHEHUE CIEIHANBHBIX 3aJaHuM,
o0ecreunBaIOIINX KOPPEKIHUIO PETYJISAINN Y4eOHO-TI03HABATEILHON AESATEIbHOCTH
Y KOHTPOJIb COOCTBEHHOI'O pe3yJibTara.

[IpumepHast TemaTuyeckass U TEPMHUHOJIOTHYECKAsl JICKCUKA COOTBETCTBYET
OOII O0O0.

Jlns oOyvaromuxcs ¢ 3[1P cymmecTBeHHBIM SBISIOTCS MPUEMbI PabOTHI C
JEKCUYECKUM MaTepuayioM 1o mpeaMmery. [IpoBoautes crienmanbpHas padora 1mo
BBCJICHUIO B aKTUBHBIN CJI0BAph 00YUYAIOIIMXCS COOTBETCTBYIOIICH TEPMHUHOJIOTHH.
N3ydaemble TEpPMHUHBI BBOASATCA Ha IIOJMCEHCOPHOM OCHOBE, 00s3aTelbHA
BU3yaJlbHas MOJIEPAKKA, AITOPUTMBI PaOOTHI € ONPEIeTICHUEM, OTIOPHBIE CXEMBI JIJIsI
aKTyaJM3alii TEPMUHOJIOTHUH.

Mecto yuyeOHOro npeamera «MareMaTuka» B y4eOHOM IJIaHe

B cootBerctBun ¢ ®enepanbHbM TOCYAAPCTBEHHBIM 00pa3oBaTEIbHBIM
CTaHJapTOM OCHOBHOI'O 0OIIEro oOpa3oBaHUsl yueOHBIN npeaMer «MaTeMaTuka
BXOJUT B TMpEAMETHYIO o0nactb «MaTemaTuka U MH(OOpPMATHKa» M SBISETCS
oOs3aTeNbHBIM 1T M3ydeHus. B 5-9 knaccax yudeOHbI mpeamer «MaTemaTukay
TPaJAMIIMOHHO M3Y4YaeTCsl B paMKax CJIEAYIOMUX y4eOHBIX KypCOB: B 5-6 Kiaccax —
Kypca «Matematuka», B 7-9 kimaccax — KypcoB «Anrebpay (BKIIIOYasi JIEMEHTHI
CTaTUCTUKU U Teopuu BeposaTHocTeil) u «l'eometpusi». Hacrosieit nporpammoit
BBOJMTCSI CAMOCTOSITENIbHBIN YUeOHbII Kypc «BeposSTHOCTh U CTaTUCTUKAY.

Hacroseit mporpamMmoii mpeaycMaTpuBaeTCs BBIICICHUE B yUeOHOM TUTaHE
Ha U3y4YCHUE MATEeMaTUKH B 5—6 Kjlaccax 5 y4eOHBIX 4acOB B HEJEII0 B TEUEHHUE
KaXJ0T0 rojia o0yuenus, B 7-9 kinaccax 6 y4yeOHbIX 4acOB B HENENIO B TEUEHUE
Ka)XJI0ro roja o0y4eHus, Bcero 952 ydueOHbIX Haca.

Conepxxanue yueOHoro mnpenmera «Maremarukay, NpPEICTAaBIEHHOE B
[IpumepHoii paboueit mporpamme, coorBeTcTByeT DPI'OC OOO, IlpumepHoit
OCHOBHOM 00pa30BaTEIbHOM TMporpaMMe OCHOBHOIO 00IIero o0pa3oBaHus,



[IpuMepHO# aanTUPOBaAaHHON OCHOBHOM 00pa30BaTEIbHOM TPOrpaMMe OCHOBHOTO
o011ero 06pazoBaHus 00yUYaIOIIUXCS C 3aAEP>KKON TICUXUYECKOTO Pa3BUTHS.

TemaTuueckoe IUIAHMPOBAaHUE YYEOHBIX KYypCOB U PEKOMEHIYEMOE
pacnpeneneHue y4eOHOro BpeMEHH ISl U3y4YEHHsI OTAEIbHBIX TEM, TPEIJIOKECHHbBIE
B HACTOSIIEW IMporpamme, HaJlI0 paccMaTpuBaTh KAaK MPUMEPHBIE OPHEHTHPHI B
MIOMOIIIb COCTABUTENIO aBTOPCKOM paboueil mporpaMMBbl U MPEXJIE BCETO YUUTEITIO.
ABTOp pabouell mporpaMMbl BIpPaBe yBEIUYHUTH MPEATOKEHHOE YHUCIIO YYEOHBIX
4acoB Ha TEMBI, TpeOyrolue Oosee JIUTebHOro n3ydeHus ooydaromummucs ¢ 311P,
WM YMEHBIINTHh KOJIMYECTBO YAaCOB HA TEMBI, U3y4acMbI€ HA O3HAKOMUTEILHOM
ypoBHE. JIOMyCTHUMO TakX e JOKaJbHOE IIepepaclpeleieHue U IEePECTAHOBKA
AJIIEMEHTOB COJIEpKaHUsl BHYTPH JIaHHOTO Kjacca. KonudyecTBo mpoBepovHbIX padboT
(TeMaTHUYeCKUi U UTOTOBBIA KOHTPOJIb KaueCTBAa YCBOEHUSI y4eOHOTO MaTepHalia) u
UX THUI (CaMOCTOSITENIbHbIE W KOHTPOJbHBIE pabOThl, TECThI) OCTAIOTCS Ha
YCMOTpEHUE yuuTels. Takke yuyuTenab BIPaBe YBEIMYUTh WM YMEHBIIUTH YUCIIO
y4eOHBIX 4acoB, OTBEeIEHHBIX B [IpuMepHoil pabouel mporpamme Ha 0000IIEHUE,
NOBTOPEHUE, CUCTEMATH3alMI0 3HaHUM oOydvaroumxcs. EIWHCTBEHHBIM, HO
NPUHIUIUAIBHO BaXXHbIM KPHUTEPUEM, SBJISETCA JOCTUKEHUE PpEe3yJbTaTOB
oOy4eHHMs], yKa3aHHBIX B HACTOSLIEH NpOorpaMMme.

[TPUMEPHA PABOYAS [TPOIPAMMA
YYEBHOI'O KYPCA «MATEMATHUKAY». 5-6 KJIACCBI

Henn n3yyeHust yueOHOro Kypca

[TpropuTeTHBIMH LIETSIMU O0yUEHUSI MaTeMaTHUKe B 5—6 Kilaccax sIBISIOTCA:

" MpoaoKeHHe (POPMUPOBAHUS OCHOBHBIX MATEMaTHYECKUX MOHATUN (UHCIIO,
BEJIMUMHA, TEOMETpHUUECKasi purypa), o0ecrieunBaromux NpeeMCTBEHHOCTh 1
MEePCHEKTUBHOCTh MATEMAaTUYECKOTO 00pa30BaHus 00yUarOIUXCs;

" pa3BUTUE MHTEJUICKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00yUYaroIIMXCs ¢
311P, mo3HaBarenbHON aKTUBHOCTH, UCCIIEAOBATENBCKUX YMEHUN, HHTEpECA K
M3YYEHUIO0 MaTEMaTHKU;

* noaseAeHue ooOydarommxcs c¢ 3IIP Ha poctymHOM [JiE HUX YpOBHE K
OCO3HAHUIO B3aMMOCBSI3M MaTEMAaTUKU U OKPY>KAIOIIET0 MUPA;

* (QopmupoBaHue (yHKIMOHAIBHON MaTeMaTH4YE€CKONM I'pPaMOTHOCTH: YMEHUS
pacrno3HaBaTh MaTeMaTUYeCKhe OOBEKTbl B pPEANbHBIX >KU3HEHHBIX
CUTyallUsX, NPHUMEHATh OCBOEHHBIE YMEHHUS JUIsl PELIEHUs IPaKTUKO-
OpUEHTHPOBAHHBIX 3a/1a4, WHTEPIPETUPOBATH IOJYYEHHBIE PE3YJbTaThl U
OLICHMBATh MX HA COOTBETCTBUE IMPAKTHYECKON CUTYaLlUU.

OcHOBHbBIE JIMHUU COAEPKaHUSI Kypca MaTeMaTuku B S5—6 Kiaccax —
apuMeTnyecKas u TeOMEeTpUIecKas, KOTOpbIE pa3BUBAIOTCS MapauIeNIbHO, Kaxaas
B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM, OJTHAKO, HE HE3aBUCUMO OJ[HA OT JIPYTOM,
a B TECHOM KOHTAaKT€ W B3aUMOJEHCTBUU. TaKkKe B Kypce NPOUCXOIUT 3HAKOMCTBO
C 3JIEMEHTaMHU anreOpbl U OMUCATENbHOM CTATUCTUKH.

N3yuenue apudmeTnyeckoro MaTepuana HAUMHAETCA CO CUCTEMATHU3aluu U
Pa3BUTHS 3HAHUUM O HATYpPaJIbHBIX YHCIAX, OJYYEHHbIX B Ha4albHOU 1ikose. [lpu



TOM COBEPIICHCTBOBAHUE BBIYUCIUTEIBHOW TEXHUKU U (OPMHUPOBAHUE HOBBIX
TEOPETUYECKUX 3HAHUW COYETACTCS C PAa3sBUTHEM BBIYMCIMTEIBHOU KyJIbTYPHI, B
YaCTHOCTH C 0O0yYEHHEM MPOCTEHIINM MpuéMaM MPUKUAKH U OLIEHKH Pe3yIbTaTOB
BbIUMCIICHUNA. VI3ydeHHe HaTypalbHBIX YHCEN MpoAOobKaeTcss B 6 Kiacce
3HAKOMCTBOM C HAYaJIbHBIMU NOHATHUSMU TEOPHUH JIEIIUMOCTH.

Jpyroii KpymHbI# 0JI0K B COAEpKaHUHU apUPMETHIECKON TUHUH — 3TO APOOH.
Hauano n3yuenust 0ObIKHOBEHHBIX U JECATHUHBIX IPOOeil OTHECEHO K 5 Kaccy. ITo
HEPBBIM ATall B OCBOEHUU ApoOeH, KOrja MPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMU
UACSIMH, MOHATUAMHU TeMbl. [Ipu 3TOM paccMOTpeHHE OOBIKHOBEHHBIX ApoOel B
NOJHOM OOBEME  MPEALIECTBYET M3YyUEHHUIO JECATUYHBIX JpoOei, d4To
1eJIeco00pa3sHO C TOYKHM 3pPEHMsI JOTMKM W3JI0KEHHsS YMCIOBOW JIMHUM, KOrna
IpaBUJIa IEUCTBUIN C JECATUUHBIMU JPOOSIMU MOKHO OOOCHOBATh YKE U3BECTHBIMU
aJITOPUTMaMH BBITOJHEHUS IEHCTBUI ¢ OOBIKHOBEHHBIMU JIPOOSIMU. 3HAKOMCTBO C
JNECATUYHBIMU IPOOSIMH PACIIMPUT BO3MOKHOCTH JJI1 MOHUMaHUsI 00y4darouuMucs
IIPUKJIATHOTO IPUMEHEHNSI HOBOM 3aIMCHU IIPU U3YYEHUN APYTUX IPEAMETOB U MPU
IIPAKTUYECKOM MCIONIBb30BaHUU. K 6 KiacCy OTHECEH BTOPOM ATall B U3Y4YEHUU
npo0el, TIe MPOUCXOAUT COBEPLICHCTBOBAHME HABBIKOB CpPABHEHUS U
npeoOpa3oBaHus JIpoOel, OCBOEHHE HOBBIX BBIYMCIHUTEIBHBIX aJITOPUTMOB,
OTTAYMBAHWE TEXHUKH BBIYMCICHWW, B TOM YHUCJIE 3HAYCHUU BBIPAKECHUM,
coJlepKallluX M OOBIKHOBEHHBIE, W NECATHYHBIE JIPpOOU, YCTAHOBJIEHUE CBS3EU
MEX/1y HUMH, pacCMOTpEHUE NpUEMOB pellleHus 3a/1a4 Ha Apodu. B Hauane 6 kitacca
IIPOUCXOJUT 3HAKOMCTBO C IIOHATUEM IIPOLIEHTA.

OCOOEHHOCTBIO H3Y4YEHHs] TOJOXKHUTEIbHBIX M OTPHULATEIbHBIX YHUCEN
ABJIAETCS. TO, YTO OHM TAK)KE€ MOTYT PacCMaTpUBAaThCA B HECKOJIBKO 3TaroB. B 6
Kjlacce B Hadane usydeHus TeMbl «llojloKuTenbHbIE W OTPULATEIbHBIE YHCIIA»
BbIIesieTCa noarema «llemple uyucna», B pamMKax KOTOPOM 3HAKOMCTBO C
OTPULIATENBHBIMH YHACIAMU U IEMCTBUSIMU C MOJIOKUTEIBHBIMU U OTPULIATETBHBIMU
YUCIIAMHA TTPOUCXOAUT HAa OCHOBE COJEPIKATEIBHOIO MOAX0Ja. JTO IMO3BOJISIET HA
JOCTYITHOM YPOBHE MO3HAKOMHTh yYAIMXCSl MMPAKTUYECKA CO BCEMH OCHOBHBIMU
MOHATHUSIMU TEMBI, B TOM YHCJIE€ W C NpPaBWJIAMH 3HAKOB IIPU BBIIIOJIHEHUN
apupmeTnyecKkux AeucTBuil. l3ydeHuwe pauuMOHANbHBIX YHCEI Ha J3TOM HE
3aKOHUUTCS, a OyJeT NpOJOJDKEHO B Kypce anreOpel 7 Kiacca, 4TO CTaHET
CJIEAYIOIIUM IIPOXOJOM BCEX MPUHIUITHAIBHBIX BOIIPOCOB, TEM CAMBIM PA3IECICHUE
TpyAHOCTEH o0JieryaeT BOCHPUSATHE MaTepuana, a paclpelielieHHe BO BPEMEHU
CHOCOOCTBYET MPOYHOCTH MPUOOPETAEMBIX HABBIKOB.

[Ipu 00ydyeHHH pelieHno TeKCTOBBIX 3a7ad B 5—6 Kilaccax MCHOJIb3YIOTCA
apumeTrnyeckue npuémsl perieHus. TeKkcToBbIe 3a/1a4H, pelIaeMble IPU OTPAOOTKe
BBIYMCIINTEIBHBIX HABBIKOB B 5—6 KJIaccax, pacCCMaTPUBAIOTCS 33/1a4U CIEAYFOIINX
BUJIOB: 3aJayd Ha JBW)KCHHME, Ha 4YacTH, Ha TMOKYyIKd, Ha paboTty u
IIPOU3BOJIUTENIBHOCTh, HA MPOLEHTHI, HA OTHOLIEHUS W nponopuuu. Kpome Toro,
oOydJaroniyecs: 3HaKOMSTCS ¢ MpUEMAMH PEIlIeHUs 3a7a4d nepeObopoM BO3MOKHBIX
BApUAHTOB, yuyaTcs paboTaTh ¢ uHpopmaluen, npeacTaBieHHoi B hopme Tadauiy
WJIU JUarpaMm.

B [Ilpumepnoii pabGoueii mnporpamme MOpeaycMOTpeHO (GopMHUpoBaHUE
MPOMEEBTUUECKUX anreOpanyeckux mpeacTraBieHuidl. bykBa Kak CHUMBOJ



HEKOTOPOTO 4YHCJIa B 3aBUCUMOCTHM OT MAaT€MaTHYECKOTO KOHTEKCTa BBOIUTCS
IIOCTEIIEHHO. byKBEHHAsi CMMBOJIMKA LIMPOKO HCIIOJIB3YETCs IPEkKIE BCErO I
3aliCH  OOIIMX YTBEPXKIACHUM M TpeiokeHuid, (Gopmyda, B HYaCTHOCTH IS
BBIYMCJIEHUS T€OMETPUYECKUX BEIUYMH, B KAYECTBE «3aMECTUTEN» YUCIIA.

B kypce «MaTtematukm» 5—6 KJIacCOB MpeCTaBIEHA HATJsAAHAs T€OMETPHS,
HalpaBJ€HHass Ha pa3BUTHE OOpPA3HOrO MBIIUIEHUS, [POCTPAHCTBEHHOTO
BOOOpa)KeHUs, H300pa3UTENbHBIX YMEHHH. OJTO BaXKHBIM O3Tanm B HM3yYECHUU
r€OMETPUHM, KOTOPBIM OCYIIECTBIISIETCS HA HArJISAHO-IIPAKTUYECKOM YPOBHE,
ONMMpAETCS Ha HArISAHO-00pa3HOE MbIIUICHHE oOydaromuxcsa. bomnbimas posib
OTBOJUTCS IPAKTUUYECKOM IESITENBHOCTH, OIBITY, SKCIEPUMEHTY, MOJICJINPOBAHHUIO.
OOyuaroiyecs 3HAKOMSITCS C T€OMETPUUYECKMMHU (UrypaMyd Ha TUIOCKOCTH U B
MPOCTPAHCTBE, C UX MPOCTEUIIUMU KOHPUTYpaIUsIMU, ydaTcsl U300pakaTh UX Ha
HEJIMHOBAHHOM U KJIETYaTOM Oymare, pacCMaTpHUBAIOT WX MPOCTEHIINE CBOMCTBA. B
IpoLIeCCe U3YUYEHUS HATSAHOW T€OMETPUHU 3HAHUSA, TIOJyYEHHbIE O0yYarOIIMMUCS
B HAYAJIbHOU IIKOJIE, CUCTEMATU3UPYIOTCS U PACIIUPSIIOTCS.

MecTo yueOHOro Kypca B yueOHOM ILIaHE

CormacHo yyeOHOMy IUlaHy B 5—6 Kjaccax M3y4aeTcsl MHTErPUPOBAHHBIN
npeaMmer «MareMatuka», KOTOpPBIM BKIIOYAET apu(PMETHUECKU MaTepual u
HaIJIIHYI0O T€OMETPHUIO, a TaKKe NPOIEAEBTUYECKHE CBEICHUS U3 aireopsl,
AJIEMEHTHI JIOTUKH U HayaJla ONMCATENbHOW CTaTUCTUKH.

VY4eOHbIH 1aH Ha U3yYyeHHEe MaTEMaTUKU B 5—6 Kjaccax OTBOJIUT HE MEHEe
5 y4eOHBIX YacoB B HEJEINIO B TEUEHHE KAXKIOro roja 0Oy4yeHHs, BCETO HE MEHeEe
340 y4eOHBIX YacoB.

COHEPXXAHUE YYEBEHOI'O KYPCA (I1O TOAAM OBYUEHI A1)

5 KUIACC

Hamypanvhule uucna u Hyab

Harypansnoe uucno. Pan nHatypanbHbix uucen. Yucno 0. M3oOpaxenue
HATypPaJIbHBIX YUCEN TOYKAMU HA KOOPJIMHATHOMN (YMCIOBOM) MPSIMOA.

[lo3unmonHas cucrema cuucieHus. Pumckas Hymepayus Kak npumep
HeNno3UYUOHHOU cucmembl cuucienusn®. JlecATHuHas CucTeMa CYUCIIEHHS.

CpaBHeHHE HATypaJbHBIX YUCEN, CPABHEHUE HATYPAJIbHBIX YUCEN C HYJIEM.
Crioco6s1 cpaBHeHMsI. OKpyTIEeHHE HaTypalbHBIX YUCEIL.

CrnoxeHre HaTypaJIbHbIX YHCEIT; CBOMCTBO HYJIS ITPH CIIOKEHUU. Briuntanue
KaK JCHCTBUE, OOpPaTHOE CIOKECHUIO. Y MHOXKEHHE HATypalbHBIX YUCEN; CBOMCTBA
HYJIS U €UHUIIBI TP YMHOXKEHUU. [{eneHne kak feiictBue, 00paTHOE YMHOKEHHUIO.
KommioneHTsl  neiicTBuiM, CBsI3b Mexay Humu. [IpoBepka  pesynbrata
apumernyeckoro naeiictBusa. IlepeMecTuTenbHOe M COYETaTENbHOE CBOMCTBA
(3aKOHBI) CIIOKEHUS U YMHOXCHHS, pacnpedeiumenbHoe C80UCmEe0 (3aKoH)

1 3IICCB " Jajnee KypCuBOM 0003HaYEHBI TEMbI, H3Y4YCHNUE KOTOPBIX MPOBOJAUTCA B O3HAKOMUTECIILHOM IIJIaHE.
He,uaror CaMOCTOATEJIbHO OIPEALIIACT 00BeEM n3y4aeMoro mMmarepuaja.



VMHOMCEHUSL.

Hcnonp3oBanue OykB JJ1s1 0003HaYCHHS] HEU3BECTHOTO KOMITOHEHTA U 3aITUCH
CBOMCTB apu(METUICCKUX JTCHUCTBHUH.

Lenumenu u xpamuwvle yucia, paslokeHWEe Ha MHOXuUTenu. [Ipocteie u
cocTaBHble uucna. I lpusnaxu denumocmu Ha 2, 5, 10, 3, 9. JleneHue ¢ ocTaTkoMm.

CreneHb C HaTypajJbHBIM IIOKa3aTelieM. 3alucCh YUCIa B BUAE CYMMBI
pa3psAaHBIX ClaraeMbIX.

UucnoBoe BBIpAKEHUE. BpruncieHne 3HAYEHUN YHCIOBBIX BBIPAKEHUN;
MOPSIAOK  BBIMIOJMHEHUA  JeWCTBUU.  Mcmonp30BaHME  TPU  BBIYMCIICHUAX
NEPEMECTUTENIBHOTO W COYETAaTEIbHOTO CBOWCTB (3aKOHOB) CJIOXEHUS U
YMHOXEHUS, pACNPeOeumeIbHO020 CEOUCMBA YMHONCEHUSL.

JApodu

[IpencraBnenne o Apobu Kak cHocode 3amucu YacTH  BEJIUYUHBL
OObIKHOBEHHBIE poOu. [IpaBuiibHBIE U HEMpPAaBUIbHBIE ApoOu. CMenianHas ApoOb;
NPEICTABICHUE CMEIIAHHOW JpoOU B BHJI€ HENMPABHIBHOM IpOOM U BBIIEICHUE
LEJI0M YacTH YKCIIa U3 HENpaBWIbHOU Ipodu. M3o00pakeHue npolell TOUKkaMHu Ha
yucaoBoi mpsiMoi. OcHOBHOE CBOMCTBO Apodu. Coxpawenue opobeii. IIpusedenue
0pobu k Hosomy 3Hamenameno. CpaBHEHHUE APOOEH.

CnoxeHue 1 BeIYMTaHUE Apo0Oeid. Y MHOXKEHUE U JieJieHne Ipo0eil; B3auMHO-
oOpaTHbIe Ipodu. Haxooxcoenue yacmu yeno2o u yeno2o no e2o yacmu.

Hecstuunas 3anuch ApooOeit. [lpencraBineHue AeCSITUUHONM ApoOH B BHJE
OOBIKHOBEHHOH. M300pa’keHue JecATUYHBIX JpoOeld TOYKaMHU Ha YHUCIOBOM
npsimoii. CpaBHEHHE JECATUUHBIX APOOEH.

Apudpmernueckue AEHCTBUS € JCCATHUUYHBIMH JpoOsimMu. Oxpyenenue
oecamuunbix Opooell.

Penrenue TeKCTOBBIX 3a/1a4

Pemienne TekCTOBBIX 3adad  apU(METUUYECKUM CrocoboM. Peuwenue
noeuyeckux 3aoay. Pewenue 3a0au nepeOOpom 6cex B603MONCHLIX 6APUAHMOS.
Hcnonb3oBaHue MpHU pelIEHUH 3324 TaOJUI] U CXEM.

Pemenue 3amau, coxepkamMX 3aBHUCHMOCTH, CBS3bIBAIOIIME BEITUYUHBI:
CKOPOCTb, BpE€Ms, pPACCTOSHME;, I1I€HA, KOJUYECTBO, CTOMMOCTb. EIUHUIIBI
U3MEPEHHUs: MacChl, 00bEMA, LIEHBI; PACCTOSHUSA, BPEMEHHU, CKOPOCTU. CBA3b MEXKIY
eAMHUIIAMU U3MEPEHUS KKI0M BEIUYMHBI.

Pemenrie 0CHOBHBIX 3aJ1a4 Ha JPOOH.

[IpencTaBienue NaHHBIX B BUE TaOIHI], CTOJIOYATHIX JUATPAMM.

Harasignas reomerpus

Harnsnaele mpeacraBienust o Qurypax Ha IDJIOCKOCTH: TOYKa, MpsMas,
OTPE30K, JIyd, yroJl, JIOMaHasi, MHOTOYTOJIbHUK, OKPYHOCTb, KpyT. YToiL. [Ipsimon,
OCTPBIN, TYIIOU U pa3BEPHYTHIE YIJIbI.

JlnnHa oTpe3ka, MeTpUYeCKUe €AUHUIIBI ITMHBL. [[1uHa JoMaHoH, nepumeTp
MHOTOYTOJbHUKA. 3MepeHne U MOCTpOeHUE yIioB C MOMOIIbIO TPAHCIOPTHUPA.

Harnsnnele npencraBieHuss o (urypax Ha IUIOCKOCTH: MHOTOYTOJbHUK;
NPsIMOYTOJIbHUK, KBAJIpaT; TPEYTOJIbHUK, O pageHcmee uzyp.

N3o0paxxenne guryp, B TOM 4ucie Ha Kieryatoil Oymare. Ilocmpoenue
KOH@ueypayuii u3 uacmeti npsmMol, OKPYICHOCMU HA HETUHOBAHHOU U KI1emyamou



bymaee. Vicnonb30BaHNE CBOWCTB CTOPOH U YIJIOB IPSIMOYTOJIBHUKA, KBaIpaTa.

[lnomans TPSAMOYTOJIBHMKA W MHOTOYTOJBHUKOB, COCTaBJICHHBIX U3
IPSIMOYTOJIBHUKOB, B TOM 4YHclie (Uryp, n300pak€HHBIX Ha KJIET4aToil Oymare.
EnvHube n13MepeHns mionaau.

Haenaonvie  mpedcmasnenusi 0 NPOCMPAHCMBEHHLIX — (DUSYPAX:
NPAMOY20NbHbIL  napaiieienuned,  Kyo,  MHoz2oepaumHuku.  M3o6padicenue
npocmenwux MHo2oepanHukos. Pazeépmku kyba u napannenenuneoa. CozoaHue
Mooeell MHO202PAHHUKO (U3 Oymacu, npo8oaoKU, NAACMUIUHA U OP.).

O6vém  npsamoyeonvHo2o napaiieienuneod, kyoa. Eounuyvl uzmepenus
00véma.

6 KIIACC

Hamypansnwie uucna

Apudmernyeckue NEUCTBUS C MHOTO3HAYHBIMU HATypPaJbHBIMH YHWCIIAMH.
YucioBble  BBIpAXKEHUS, MOPSJOK  JIEWCTBHM,  HCIOJIB30BaHUE  CKOOOK.
Hcnonb30BaHre Npy BEIYUCICHUSIX MEPEMECTUTEIBLHOTO U COYETATEILHOTO CBOMCTB
CIOKEHHUSI U YMHOXCHUS, pacnpeoeiumesnbHoc0  C80UCMBA  YMHONCEHUS.
OkpyryieHHE HATypaJIbHBIX YUCET.

JlenuTenu v KpaTHBIC YUCTIA; HAUOOIbUWUL 00wull 0elumeb U HauMeHbllee
obwee kpammoe. [lenumocms cymmul u npouszgedenus. JleneHne ¢ 0CTaTKOM.

Jlpoou

OObIKHOBEHHasl ApOOb, OCHOBHOE CBOMCTBO JAPOOH, COKpalleHHEe JpoOei.
CpaBHeHUe U ynopsiiourBaHue ApooOeil. Perenue 3a1au Ha HaXOXKACHUE YaCTH OT
[EJ0r0 W IeJoro Mo ero 4vactu. [[poOHoe 4YHuciao Kak pe3yibTaT JIeJCHUS.
[IpencraBnenue aecITHUHON qpOOU B BUAE OOBIKHOBEHHOM JpOOU U BO3MOXKHOCTD
MPEICTaBIICHUS] OOBIKHOBEHHOU APOOU B BHUJIEC ACCATUYHOMU. JlecaTuunbie 1podu u
MeTpuuecKasi cuctemMa Mep. ApupmMerudeckue ASHCTBUS U YUCIIOBBIEC BHIPAKEHUS C
OOBIKHOBEHHBIMU U JIECATUUYHBIMU IPOOSIMHU.

OtHouienue. JleneHue B JaHHOM OTHOIIEHWUU. Macwima6b, TPOMOPIHUS.
[IprMeHeHne MpONOpLUHN PHU PELIEHNHN 3a1a4.

[TonsTue nponeHTa. Beruncnenue nporeHTa OT BEJIMUUHBI U BETUYUHBI 10 €€
MPOIIEHTY. BbIpakeHHne MPOILIEHTOB ACCATUYHBIMU JIpoOsimu. PemieHue 3agad Ha
MPOIIECHTHI. BhIpakeHUEe OTHOIICHUS BEJIMYUH B MPOIIEHTAX.

Ilonoscumenvnovie u ompuyamenvuvle YUCIa

[TonoxutensHble W OoTpHUIATeNbHBIC uncia. Llemsie ducima. Mooyrs uucaa,
eeomempuieckas uHmepnpemayusi mMooyis uyucia. VI3oOpaxkeHue yucel Ha
KOOpPJIUHATHOM NpsAMOu. Hucnosvle npomedxcymxu.

CpaBHenne uymcen. ApudMeThdeckue ACHCTBUS C TOJOKUTEIBHBIMH U
OTPHULIATEIHHBIMU YHCIIAMHU.

[IpssmoyroJibHast cucTeMa KOOPJMHAT Ha TIOCKOCTH. KoopauHaThl TOUKH Ha
MJIOCKOCTH, abciucca u opauHaTa. [loctpoeHue Touek U PUryp Ha KOOpAUHATHOM
MJIOCKOCTH.

bykeennuie evipasicenus

[Ipumenenne OykB I 3allMCHM  MaTEMAaTHYECKUX  BBIPAKCHUN U
npemsioxxennii. CBolicTBa apupMeTHYecKux ACHUCTBUN. bykeenHvle vipadiceHus u



yucnogvle NOOCMaHo6ku. DByKBEHHbIE pPABEHCTBA, HAXOXKJICHHE HEU3BECTHOTO
KoMIToHeHTa. DopMyibl; (GOpMyINIBI TIEpUMETpa W IUIOMIAINA TMPSMOYTOJIHHUKA,
KBaJpaTa, 00véma napaiienrenuneoa u Kyoa.

Pewienue mexcmoguwix 3a0au

Pemenne TekcTOBBIX 3adady apu(METHYECKHUM CcrocoOoM. Peuenue
Jloeudeckux saoay. Pewenue 3a0au nepebopom ecex 603MONCHBIX 8APUAHMOS.

Pemienne 3agay, coaepKaluxX 3aBUCUMOCTH, CBSA3BIBAIOMINX BEJIWYMHBIL:
CKOPOCTb, BpeMms, PacCTOSIHUE; 1IEHa, KOJIMYECTBO, CTOUMOCTB;
MPOU3BOAUTENILHOCTh, BpeMsi, O00BEM paboThl. EQuHUIEI M3MEpEeHUus: Macchl,
CTOMMOCTH; PACCTOSTHUS, BpEMEHU, CKOPOCTH. CBSI3b MEXy IUHUIIAMU U3MEPEHUS
KQKJI0M BEJTMYUHBI.

Pemenue 3amad, CBA3aHHBIX C OTHOILIEGHHUEM, MPOMOPIUOHAIBHOCTHIO
BEJIMYMH, MPOIICHTAMU; PEIIEHHE OCHOBHBIX 3aJ1a4 Ha IPOOU U MPOLICHTHI.

Oyenka u npukuoKa, oKpy2ieHue pe3yiomamd.

Cocmaenenue OYK8eHHbIX 8bIPANCEHUL NO YCA08UIO 3A0AYU.

[IpencraBienne AaHHBIX C MOMOIbIO Ta0auil U auarpamm. Cronduarbie
TUarpaMMbl: YTEHUE U IOCTPOCHHE. UTeHHE KPYTOBBIX HArpamMM.

Haznaonaa zeomempus

Harnsgaele mpeacraBieHnss o Qurypax Ha IDIOCKOCTH: TOYKa, IMpsMas,
OTpE30K, JIy4, YroJI, JOMaHas, MHOTOYTOJIbHUK, YETHIPEXYTONBHHUK, TPEYTOJBHHUK,
OKPY>KHOCTb, KPYT.

Bzaummnoe pacnonoosxcenue 08yx npamMbIX Ha HNIOCKOCMU, NAPAJLENIbHbLE
npsmvie, NepneHouKyiapHvle npsamvle. VI3MepeHue pacCTOSHUIA: MEXITY IBYMS
TOYKaMH, OT TOYKH /IO TIPSIMOM; IJTMHA MapIIpyTa Ha KBAJAPATHON CETKE.

N3mepenre U TOCTpOEHHE YIJIOB C IMOMOINBIO TpaHCHIOpTUpA. Bumisl
TPEYTOJIbHUKOB: OCTPOYTOJIbHBIM, MPSAMOYTOJIbHBIN, TYIOYTOJIbHBIN;
paBHOOEIPEHHBIH, PABHOCTOPOHHUM. YeThIpEXYTONBHUK, IIPUMEPBI
YETBIPEXYTOJBHUKOB. [IpSIMOYTOIEHUK, KBaJApaT: UCIIOJIL30BAHUE CBOMCTB CTOPOH,
YIJIOB, JUaroHaieu. Mzobpaoicenue eeomempuueckux @ueyp HA HEIUHOBAHHOU
Oymaze ¢ UCNONL308AHUEM YUPKYIA, JAUHEUKU, V2OTIbHUKA, MPAHCHOPpmMuUpa.
[TocTpoenus Ha kieTyaToi Oymare.

[Tepumerp ™HOTOyTONMBHUKA. [loHATHE TUIOMAAM (QUTYPBI, EIUHUIIBI
u3Mepenus mwiomanu. [lpubnmkénHoe usmepeHue miomaau Guryp, B TOM 4UCIie Ha
KBaJIpaTHOM ceTke. [lpubausicénnoe usmepeHue OAUHbL OKPYIHCHOCMU, NIOUAOU
Kpyea.

Cummempusi: yeHmpanvHas, ocesas u 3epkaivbHas cummempuu. Illocmpoenue
CUMMEMPUYHBIX PUYp.

Haenaonvie  npedcmasnenus 0 NPOCMPAHCMBEHHbIX  hueypax:
napainenenuned, Ky0, npusma, RUpPAmMuod, KOHYC, YUIUHOp, wap u cgepa.
H306pasicenue NpoOCMpaHCmeeHHbIX Quayp. Ilpumepoi Pa38epmox
MHO202PAHHUKO08, yunuHopa u xouyca. Cozoanue mooenei NnpocmpancmeeHHbIX
Queyp (uz bymaeu, nposoIoOKU, NAACMUTUHA U OP.).

llouamue ob6wvéma, eouruywvl uzmeperus oovéma. O6vEM NPAMOY2ObHOCO
napannenenuneoa, Kyoa.



[TPUMEPHA PABOYAS [TPOIPAMMA
YYEBHOI'O KYPCA «AJIT'EBPA». 7-9 KJIIACCBI

Ieaun n3yuyeHus yuedHOro Kypca

Anre0Opa sIBISETCS OJHUM M3 OMOPHBIX KYpPCOB OCHOBHOW IIKOJBI: OHA
oOecrieuynBaeT M3y4YCHHE APYTHX IUCHIUILINH, KaK €CTECTBEHHOHAYYHOTO, TaK H
T'YMaHHTAPHOTO IUKJIOB, €€ OCBOCHHUE HEOOXOIUMO IS ITPOJAOJIKCHUS 00pa30BaHUs
U B ITIOBCEIHECBHOM XM3HU. Pa3zBuTHE y 00yJaroNMXcsl HAyYHBIX MPEACTABICHHUHA O
IIPOUCXOXKICHUN
U CYIIHOCTH aJreOpandecKux aOCTPaKIUi, CIIOCO0e OTPaKCHUSI MaTEMaTHYCCKON
HAyKOH SBJICHUH W TIPOIECCOB B MPHUPOAC M OOIICCTBE, POJH MATEMaTHYECCKOTO
MOJICIMPOBAHUS B HAYYHOM IMO3HAHUH U B ITPAKTUKE CIIOCOOCTBYET (HOPMUPOBAHUIO
HAyYHOT'O MHUPOBO33PECHHS U KAYECTB MBIIIUICHUSI, HEOOXOIUMBIX IS aIalTaliy B
COBPEMEHHOM LU(PPOBOM obmiecTBe. M3ydeHue anreOpsl eCTECTBEHHBIM 00pa3om
oOecrieunBaeT  pa3BUTHE YMEHHS  HaOmOmaTh, CpaBHUBAaTh, HAXOJWTH
3aKOHOMEPHOCTH, Tpebyer KPUTUIHOCTH MBIIIICHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATH CBOM JICHCTBHUS M BBIBOJBI, (DOPMYIHPOBATH
yTBepkaeHns. OcBoeHHe Kypca anreOphl 00ecIeurnBaeT pPa3BUTHE JIOTHYECKOTO
MBIIIICHNAS OOYYalOIIUXCSA: OHU HCIONB3YIOT EAyKTUBHBIE W WHIYyKTHBHBIC
paccyxzieHus, o0OOIleHHe W KOHKPETH3allUI0, a0CTparupoBaHUE U aHAJIOTHIO.
OOyuenue anreOpe MpeanoiaraeT 3HAYUTEIBHBIM O0BEM CaMOCTOATEILHOMN
NESATEIbHOCTH  OOYyYalolUXCs, MO3TOMY CaMOCTOATENIbHOE peIlIeHue 3aaad
€CTECTBEHHBIM 00pa30M SIBIIACTCS pealu3aluell NesaTeIbHOCTHOTO MPUHIUIA
oOyueHus.

B cTpykType mporpammbl y4eOHOTO Kypca «Anredpa» OCHOBHOM IIKOJIBI
OCHOBHOE MECTO 3aHHMAIOT COJIEpPKAaTeIbHO-METOMNYECKHe TuHUU: «Yucma u
BEIYHCIICHUSY; «ANTreOpanuecKre BBIPAXKCHUSN»; «YPaBHCHHUS W HEPABEHCTBAY;
«Dyukmumy. Kaxnas u3 aTuX comepKaTeIbHO-METOANYCCKUX JTMHUN Pa3BHUBACTCS
Ha MPOTSHKCHUH TPEX JIET U3YUYCHHS Kypca, €CTECTBEHHBIM 00pa3oM IeperieTasich
U B3aWMOJICHCTBYS C JAPYIMMH €ro JWHHSAMH. B Xoxe wW3ydeHHs Kypca
OOyJaronMMcsl TTPUXOIUTCS JIOTHYECKH PACCYXKIaTh, MCIOJIb30BATh TEOPETHKO-
MHO>KECTBEHHBIN S3BIK. B CBsI3M ¢ 3TUM 1ie51ec000pa3HO BKJIIOYUTH B MPOTPAMMY
HEKOTOpPbIE OCHOBBI JIOTMKH, TPOHU3BIBAIOIINE BCE OCHOBHBIE pa3feiibl
MaTeMaTHIECKOro 0Opa3oBaHUs U CIIOCOOCTBYIOIIUE OBJAJCHUIO 00YyYarOIIMMUCS
OCHOB YHHBEPCAJILHOTO MAaTEMaTHYeCKOro s3bIka. TakuM 00pa3oM, MOXKHO
yTBEPXKJIaTh, YTO COACP)KATEIbHOM W CTPYKTYPHOM OCOOEHHOCTBHIO Kypca
«Anrebpay SBISETCS €ro HHTETPUPOBAHHBIN XapakTep.

Conepxanue nmHUU «Yucia ¢ BBIUMCICHUS» CIYXXUT OCHOBOM st
TATbHEHIIETO M3yYCHHUs] MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYaFOIIUXCS
JIOTUYECKOTO MBIIIJICHUS, (OPMUPOBAHUIO YMECHHS ITOJIH30BaThCS arOPUTMaMHU, a
TaK)Xe PHOOPETCHHIO MPAKTHUYCCKUX HABBIKOB, HEOOXOAMUMBIX JIJISl TIOBCETHEBHOM
KU3HH. Pa3BUTHE MOHATHS O YHCIIC B OCHOBHOM IIIKOJIE CBSA3aHO C PAIlMOHAITBHBIMU
W UppalMOHAIBHBIMH  YWCIaMH, (OPMHpPOBAHWEM  MPEACTABICHHA O
JEHCTBUTEIILHOM 4YHCJIEC. 3aBEpIIECHUE OCBOCHUS YHCIOBOW JIMHUM OTHECEHO K



CTapIieMy 3BeHY 00111ero 00pa3oBaHusl.

ConepxaHne JAByX  anreOpanyecKwx JIMHUA —  «AjreOpanmdeckue
BEIPOKCHUS» W «YPAaBHEHHS M HEPABEHCTBA» CIOCOOCTBYET (OPMHPOBAHUIO Y
oOydJaronuxcss MaTeMaTHYECKOTO amnmnapara, HeoOXOAMMOTro I PEIICHUsS 3a1ad
MaTeMaTUKH, CMEXKHBIX MPEIMETOB U MPAKTUKO-OPUEHTHPOBAHHBIX 3ajady. B
OCHOBHOW IITKOJIE YYEOHBIH MaTepuan TPYNIMHPYETCS BOKPYT palliOHATBHBIX
BBIpaKEHUN. AJreOpa JIEMOHCTPUPYET 3HAUYEHUE MATEMATHKU Kak S3bIKa st
MOCTPOCHUSI MAaTeMAaTHYEeCKUX MOJIEei, OMHUCAaHWs TPOLECCOB U SIBJICHUU
peansHOro Mupa. B 3amaun o0ydeHus anreOpe BXOAAT TakKe JlajdbHENIee pa3BUTHE
QITOPUTMHYECKOTO MBIIUICHHS, HEOOXOIMMOTO, B YACTHOCTH, ISl OCBOEHHUS Kypca
uHQOpMATUKHA, ¥  OBJIAJICHUE HaBbIKAMU  JIEIYKTUBHBIX  PACCYKJCHUHU.
[IpeoOpa3zoBaHue CUMBOJIBHBIX (OPM BHOCHUT CBOM crenuduueckuii BkiIaa B
pa3BUTHE BOOOPaKEHHUsI, CTIOCOOHOCTEN K MaTeMaTUUYE€CKOMY TBOPUYECTBY.

Conepxanue GyHKIIMOHATBLHO-TpapUUIeCKON JIMHUHU HAIEJICHO Ha MOJIyYEHUE
IIKOJbHUKAMU 3HAHUM O PYHKIUSIX KaK BaKHEUIIEH MaTEMaTUUECKON MOACIH JIJIst
OMHUCAHUS U UCCIICIOBAHUS Pa3HO-O0pa3HBIX MPOIECCOB U SBJICHUN B MPUPOJIE U
oOmecTBe. M3yduenne 3Toro matepuana CoCOOCTBYET Pa3BUTHIO Y 00YYaOIIUXCS
YMEHHS UCTIONIb30BATh PAa3IMYHBIC BEIPA3UTEIIbHBIC CPEACTBA SI3bIKa MATEMATUKN —
CJIOBECHBIE, CHUMBOJIMUECKHE, Trpaduueckue, BHOCUT BKjIaa B (QopmupoBaHue
MPEACTABICHUM O POJIM MAaTEMATHUKHU B PA3BUTUU LIMBUIIU3AIMU U KYJIbTYPBHI.

MecTo yueOHOro Kypca B yueOHOM ILJIaHe

CornacHo y4yeOHOMYy MmiIaHy B 7-9 Kiaccax H3ydaercsi y4eOHBIH Kypc
«Anre0pa», KOTOPbIA BKIIIOYAET CIEAYIOLIME OCHOBHBIE pa3felibl COICpKaHUS:
«Yucna u BBIUKCICHUSN», «ANTEOpandecKue BBIPAKEHUS», «YPaBHCHUS W
HEpPaBEHCTBa», « DyHKIIUW.

VY4eOHblll MJ1aH HA U3yuyeHue anreOpel B 7—9 Kiiaccax OTBOAMT HE MeHee 3
y4eOHBIX YacOB B HEJEII0 B TEUCHHUE KAXKIOTO roja o0y4yeHus, BCEro 3a Tpu roja
oOyuenus — He MeHee 306 yueOHbIX 4acoB.

COHEPXXAHUE YYEBEHOI'O KYPCA (I1O TOAAM OBYUEHI A1)

7 KIIACC

Yucna u éviuucnenusn

PanuoHnajabHbIe YHCIa

Jpobu OOBIKHOBEHHBIE U JACCATUYHBIC, TIEPEXO] OT OAHOU (HOPMBI 3aMKCH
npobet k gapyroi. [loHAaTHe panuMOHANBHOTO YHCIA, 3aluCh, CpaBHEHUE,
YHOOPSAIOYMBAHUE  PAlMOHANBHBIX  4uceld. ApudmMmerndeckue JeHCTBUS C
palMOHAIBHBIMKM YHCamMu. PerieHue 3aa4 u3 peajibHOM MPaKTHUKUA Ha YacTH, Ha
JpoOu.

Crenenp ¢ HaTypaJdbHBIM IIOKa3aTeJeM: OIpeAesieHre, peoOdpa3oBaHue
BBIPKCHHI Ha OCHOBE OIPE/IEIICHUS, 3aITUCh OOJIBIITUX YHCETI.

[IporieHThI, 3anuCh MPOLIEHTOB B BUE IpoOU U JpoOU B BUE MPOIIEHTOB. Tpu
OCHOBHBIE 3aJla4d Ha MPOIIECHTHI, PEIICHUE 3a7a4 U3 peaTbHON MTPAKTUKHU.



IIpuMeHeHne TPU3HAKOB JEIMMOCTH, pAa3JIOKEHUE Ha MHOXHUTEIH
HATypaJIbHBIX YUCEL.

PeanbHble  3aBUCMMOCTH, B TOM 4HClI€ TpsMas U oOparTHas
IIPONIOPLIUOHAIBHOCTH.

Anzebpauueckue evipasrcenun

IlepeMeHHBIE, YNCTIOBOE 3HAYEHHUE BBIPAXKEHUS C MIEPEMEHHOU. JlomycTrmMble
3HAaYeHUA NepeMeHHbIX. [IpeacTaBieHre 3aBUCUMOCTH MEKIAY BEIMYMHAMU B BUJIE
(dopmyabl. Beruncnenus o gpopmynam.

[IpeoOpa3zoBanne  OyKBEHHBIX  BBIPQKEHUH, TOXKAECTBEHHO  paBHBIE
BBIpAKECHUS, IPAaBUIIa IPE0Opa30BaHNs CyMM U IPOU3BEICHUN, IPABUIIa PACKPBITHS
CKOOOK M IIPUBEICHMS TOJOOHBIX CIIaraeMbIX.

CBolicTBa CTENEHU C HATYPAJIBHBIM IIOKA3aTEIIEM.

OpnHounensl 1 MHOTOWIEHBI. CTeneHs MHOrouieHa. CiiokeHue, BBIYUTaHHE,
YMHOKE€HHE MHOTOWIEHOB. POPMYJIbl COKPAIEHHOIO YMHOKEHUS: KBAaAPAT CyMMBbI
Y KBaApar pa3HocTh. Popmyiia pa3HOCTH KBaIpaToOB. Pa3iioxeHne MHOTOWICHOB Ha
MHOKHUTEIIH.

Ypaenenusa

VYpaBHEeHUE, KOpPEHb YpaBHEHHMs, MpaBwia MpeoOpa3oBaHUs YpaBHEHUS,
PAaBHOCWJIBHOCTh YPAaBHEHUM.

JIuHelHOE ypaBHEHHE C OJHOM IEPEMEHHOM, YHMCIO KOPHEH JIMHEMHOTO
YPaBHEHUS, PELICHNUE JIMHENHBIX ypaBHEHUI. COCTaBIIEHNE YPABHEHHM 110 YCIOBUIO
3a/1auu. Penienne TeKCTOBBIX 33/1a4 C IOMOIIBI YPaBHEHUIA.

Jluneiinoe ypaenenue c 06ymsa nepemennvimu u e2o 2pagux’. CucremMa JByx
JVMHEMHBIX ypPaBHEHUW C JBYMs IEpeMEHHbIMU. PemieHune cucrem ypaBHEHUU
crioco0oM noAcTaHoBKU. [IpuMepsl perieHnst TEKCTOBBIX 3a/1a4 ¢ TOMOIIBIO CUCTEM
YPaBHEHUM.

Koopounamut u cpagpuxu. @ynkyuu

Koopaunara Toukn Ha npsaMoi. YucnoBble NpOMEXKYTKH. PaccTosiHne Mex 1y
JIBYMsI TOUKaMU KOOPAUHATHON IIPSIMOM.

[IpsimoyronpHast cucrema koopauHat, ocu OX m Oy. Alcimcca u opavHaTa
TOYKH Ha KOOPJAMHATHOM TUIOCKOCTH. [Iprmepsl rpagukoB, 3a1aHHbIX (hopMyIamHu.
Yrenue rpaMKoOB peasibHbIX 3aBUCUMOCTEH.

[lonarne ¢yukumu. ['paduk ¢dynxiuu. CpoiictBa ¢GyHkumi. JluHeiiHas
¢byukuus, e€ rpapuk. I'padux dynkiuu y = kx + b. I'paguueckoe pewenue
JIUHEUHBIX YPABHEHUL U CUCTEM JIUHEUHbIX YPAGHEHUI.

8 KIIACC

Yucna u éviuucnenusn

KBanpaTtuelii kopeHb u3 uucna. [lowamue 06 uppayuoHaibHoM uucie.
Hecamuunvie npubnudsxicenus uppayuoHanbHulx yucen. CBoOWCTBa apuPMeTHUECKUX
KBa/IPAaTHBIX KOPHEW U MX NMPUMEHEHHE K TPeoOpa30BaHUIO YUCIOBBIX BhIPAXKEHUIN
Y BBIYUCIIEHUAM. /[eticmeumenbHble YUcad.

2 3IICCB " Jajaec KypCuBOM 0003HaYEHBI TEMBI, U3YUCHHUEC KOTOPBIX IPOBOJUTCA B OBHAKOMUTEIILHOM ILIAHE.
He,uaror CaMOCTOATEJIbHO OIPEALIIACT 00BeEM n3y4aeMoro mMmarepuaja.



Crenenb ¢ 1enpIM nokaszareneM u e€ cpoiicTBa. CTaHaapTHas 3aMuCh YUCa.

Ancebpauueckue gviparcenus

KBampaTHpii  TpEXuieH; pasioKEHUE KBAApPaTHOTO TPEXUYIEHAa Ha
MHOHUTEIIH.

Anrebpanyeckass npoOb. OCHOBHOE CBOMCTBO anrebpandeckoi apoOwu.
CnoxxeHne, BBIUMTAHHE, YMHOXKEHHE, JIEJICHHE anreOpandeckux JpoOei.
ParmonansHbie BEIpaXEHUS U UX MpeoOpa3zoBaHUeE.

Ypasnenua u nepasencmea

KBanparHnoe ypaBHeHue, popmyrna KOpHEH KBapaTHOTO ypaBHEHUs. Teopema
Buema. Perienne ypaBHEHUM, CBOISIIMXCS K IMHEUHBIM U KBagpaTHbIM. [Ipocreiime
JPpOOHO-paIOHANIbHBIC YPaBHEHHUS.

I'paguueckas unmepnpemayus ypasHeHuu ¢ 08yMs nepeMeHHbIMU U CUCEM
JIUHELHbIX YpasHeHuu ¢ 08ymsa nepemeHuvimu. l[IpuMepsl pelieHusi CUCTEM
HEJIMHEUHBIX YPABHEHUM C IByMs IEPEMEHHBIMH.

Petienne TEKCTOBBIX 3a/1a4 aNreOpandeckuM CriocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HEpaBEHCTBO ¢ OJIHOM NEPEMEHHOM.
PaBHOCHIIBHOCTh HEpaBEHCTB. JIMHENHBIE HEPABEHCTBA C OAHOM IEPEMEHHOM.
Cucremsl JIMHEWHBIX HEPABEHCTB C OJHOW MEPEMEHHOM.

Dynxyuu

[Tonstue ¢ynkauu. OO6macTh OMNpPEACTICHUS W MHOXECTBO 3HAYCHUU
bynkuun. CrocoObl 3a1aHust PyHKITUH.

I'padux pynxnuu. Urenue cBoiictB ¢yHkuuu no e€ rpaduky. I[Ipumeps
rpadukoB GyHKINMA, OTPaXKAIOIIUX PeabHbIE MPOIECCHI.

@DYHKIMK, OINHUCHIBAIOIINE TPSMYI0 U OOpaTHYI MPONOPIHUOHAIHHBIC

k
3aBUCMMOCTH, ux Tpapuku. Pymkmmm y = X%, y = X3, y = +x, Yy = ~.

I'paguueckoe pewenue ypagnenuii u cucmem ypagHeHul.

9 KJIACC

Yucna u eévluucienus

JlecTBUTEIBbHDBIE YHCJIA

PanmonansHbIe YWCTA, UPPAYUOHATbHBIE YUCIA, KOHEUHble U DecKOoHeuHble
oecsimuunvie Opodou. MHooicecmeo OeticmeumenvHblx wuces, OelcmeumenbHole
yucia  Kak — Oeckomeunvie  Oecsimuunble Opobu. Bzaumno  00Ho3HAUHOE
coomeemcmeue mMexcoy MHONCeCMBOM OCUCBUMENbHbIX YUCeN U KOOPOUHAMHOU
NPSMOU.

CpasHenue OelicmeumenvbHblX 4Yucel, apu@memudeckue Oelucmeuss ¢
OeticmeumenbHuIMU YUCIAMU.

H3mepenus, NpuoInKeHnsl, OLEHKH

Pasmepbl OOBEKTOB OKpY)KAIOIIEr0 MHpa, JIUTSIBHOCTH IPOIECCOB B
OKpY>KaroIleM MUpE.

[TpubamkEéHHOE 3HAYCHNE BEJTMYHUHBI, TOYHOCTh MPUOSIMKCeHNs. OKpyTIICHHE
yrcen. [IpukuIka u orieHKa pe3yJIbTaTOB BEIYUCIICHUIA.

Ypasuenus u nepasencmea

YpaBHeHUs ¢ OHOM NepeMeHHOH



JluneriHOE ypaBHEHME. PellieHne ypaBHEHUM, CBOISIIIMXCS K JIMHEUHBIM.

KBagpatHoe ypaBHeHue. PelieHne ypaBHEHH, CBOASIIMXCSA K KBAaIPATHBIM.
bukBanpatnoe ypaBHeHUe. [Ipumepnvi peuienus ypagHenuu mpemveu u 4emeepmou
cmeneHeu pasznodiceHuem Ha MHONICUMEU.

Pemenne qpoOHO-paMoHAIBHBIX YPAaBHEHUN.

Pelenne TeKCTOBBIX 3a7a4 anreOpanueckuM METOI0M.

Cucrembl ypaBHeHUH

VYpaBHeHue ¢ AByMsl MEpEeMEHHbIMU U ero Trpaduk. PemeHue cuctem aByX
JIMHEWHBIX YPABHEHUI C IBYyMS IEPEMEHHBIMU. PellleHne CUCTEM JBYX YPaBHEHUN,
OJIHO M3 KOTOpBIX JIMHEHHOe, a Jpyroe — BTopoil crenenu. ['paduueckas
MHTEPIIPETALNs CUCTEMBI YPABHEHU C IByMs IEPEMEHHBIMH.

Pelienre TeKCTOBBIX 3a7a4 anreOpandeckuM CriocoOoM.

HepaBencrBa

UucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM IEpeMEHHOW. Pemenwne cucrem
JMHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOW. KBaapaTHble HEpPaBEHCTBA.
['padpriueckas wHTEpHpeTanyss HEPABEHCTB W CHUCTEM HEPABEHCTB C JABYMS
NEPEMEHHBIMH.

Dynxyuu

KBagparnunas Qynkuus, e€ rpadux m cBoiictsa. [lapabona, KoopauHATHI
BEPILMHBI 1apadoJibl, OCb CAMMETPUH NapadOJIbl.

I'paduxu yHKIHI: y = kx, y = kx + b, y = X4
Yy = +x,y = SI/II/IX CBOICTBA.

Yucnoewvle nociedosamenvbHocmu

OmnpenesieHue ¥ crioco0bl 321aHUSI YU CJIOBBIX MOCIEA0BATEIbLHOCTEN

[ToHsiTUE YMCIIOBOWM MOCIENOBATEIBLHOCTH. 3aJaHKE MOCIEI0BATEIbHOCTH
pEKYppEeHTHOH (opmMyon U HhopmyJioil N-ro uiieHa.

Apudmernyeckasi U reOMeTPHUYECKasA MPOrPecCHu

Apudmernueckass U reomerpuyeckas nporpeccuu. @opmyibsl N-ro yieHa
apu(PpMETUIECKON U reOMETPUUECKON MPOrpecCuii, CyMMbI IEPBBIX N YJICHOB.

H300padsicenue uneno8 apu@memuyeckolr U 2eoMempuidecKoi npozpeccull
MOYKAMU HA KOOPOUHAMHOU NAOCKOCmU. JIuHeltiHbll U IKCNOHEHYUAIbHBLL POCM.
Cnooichvie npoyenmoi.

[TPUMEPHA PABOYAS ITPOI'PAMMA
YYEBHOI'O KYPCA «I'EOMETPUS». 7-9 KITACCBI

Lenu u3yveHusi yaeGHOro Kypca

OO6mue nenu u3ydeHuss ydeOHOTro Kypca «l'eoMeTpus» MNpeacTaBiICeHbl B
[TOOIT OOO. OHu 3aKIH0YAIOTCS, ITPEKIE BCETO B TOM, UTO HA YPOKAX T'€OMETPUU
OOyJalomuiicss yYHUTCS TMPOBOAWTH JOKA3aTENbHBIE PACCYKACHHS, CTPOUTH
JIOTHYECKHE YMO3aKIIOUEHUS, JOKa3bIBaTh HMCTUHHBIC YTBEPXKIEHUS U CTPOUTH
KOHTPIIPUMEPHI K JIOKHBIM, IPOBOUTH PACCYKICHUS «OT MPOTUBHOTO», OTIMYAThH



CBOMCTBAa OT MPU3HAKOB, (POPMyIMpPOBaTH OOpaTHBIE YTBEpXKAEHUA. B 00yueHuu
YMEHHIO pacCyXIaTh COCTOWUT BAXHOE BOCHUTATEIBHOE 3HAYEHUE W3YUYCHUS
reOMETPHUH, IPUCYILEE UMEHHO OTEYECTBEHHOW MATEMATUYECKOM LIKOJIE.

BTopo#i nenbr0 HM3ydeHUS T€OMETPUHU SIBISETCS HCIOIb30BaHUE €€ Kak
WHCTPYMEHTA IPU PEUICHUN KAaK MATEMaTUYECKUX, TaK M INPAKTUYECKHUX 3a]1ad,
BCTPEYAIOUIMXCSI B  pEaJbHOM  KU3HU. OJTOMY COOTBETCTBYET  BTOpa,
BBIYMCIIUTEIbHAS JIMHUSA B U3YYEHUH T€OMETPUH B IIKOJE. st 3TOrO y4uTelto
pekoMeHayeTcsl  moaduparh  3aJaud  IPAKTUYECKOro  Xapakrepa  JJid
paccMaTpuBaEeMbIX TEM, YUYUTh OOYyYaroIIMXCS CTPOUTH MAaTEMaTHUYECKHUE MOJEIH
peanbHBIX JKU3HEHHBIX CHUTyallMid, IPOBOJWUTH BBIYMCICHUS W OLICHUBATh
aJICKBaTHOCTb IIOJIy4EHHOro pesyipTaTa. KpailHe BaXHO NOAYEPKUBATH CBS3U
IrE€OMETPUU C JAPYTHUMH INPEAMETAMU, MOTHUBUPOBATH HCIIOIB30BATh ONPEICICHUS
re€OMETPUUYECKUX (PUTYp U MOHATHM, AEMOHCTPUPOBATh MPUMEHEHUE TOTYyUEHHBIX
yMeHUM B (PU3MKE M TEXHHKE. OTH CBA3M HauOoliee SPKO BUIHBI B TeMax
«BekTopb», «TpUTrOHOMETpHUYECKHE COOTHOWICHHS», «MeTron KoopauHAT» U
«Teopema Iludaropar.

MecTo yueOHOro Kypca B y4eOHOM IJIaHe

CornacHo yyebHOMY IIaHy B 7-9 Kiaccax u3yuyaercs y4eOHBIM Kypce
«I"eoMeTpus», KOTOPBIM BKJIIOYAET CIEIYIONINE OCHOBHBIC PA3Jeibl COJNCPIKAHUS:
«I'eomeTpuueckre QUIrypsl W UX CBOWCTBa», «V3MepeHue TreoMeTpUYECKUX
BEJIMUMH», a Takxke «JlekapTOBbl -KOOpAWHATHI Ha ILIOCKOCTW», «BekTopbl»,
«JIBmxxenus mnockoctu» U «lIpeobpazoBanus mogo0ous».

VY4eOHbI T1aH MpeycMaTpUBaeT U3yueHHUE TEOMETPUU Ha 6a30BOM YPOBHE,
UCXOJI1 M3 HE MeHee 68 yueOHBIX 4acoB B Y4e€OHOM TOJy, BCErO 3a TPH roja
oOyuenus — He MeHee 204 Jacos.

COHEPXXAHUE YYEBEHOI'O KYPCA (IT1O TOAAM OBYUEHI A1)

7 KIIACC

HauanbeHble nonsTHs reoMerpun. Touka, mpsiMas, OTPE30K, Jyd. Yo Buasl
yriioB. BepTukanbHble M CMeXHbIE yIuIbl. buccektpuca yrima. Jlomanas,
MHOT'OYTOJIbHUK. 1apannenbHOCTh U EepIEeHAUKYISIPHOCTD MPSIMBbIX.

Cummempuunvie ¢ueypoli. OcCHOBHbIE CBOLICMBA 0CEB0U  CUMMEMPUL®,
[Ipumepsl CUMMETPUHN B OKPYKAIOIIEM MUDPE.

OcHogHble NOCMpPoeHUst C NOMOWBIO YUPKYJISL U TUHEUKU.

Tpeyronsuuk.  BwicoTra, wMeamana, Ouccekrpuca, HMX  CBOWCTBA.
PaBHOOEIpEHHBIN U pABHOCTOPOHHUN TPEYToJbHUKU. HepaBeHCTBO TPEYToJIbHHKA.

CBoiicTBa W TMpU3HAKK PaBHOOEAPEHHOTO TpeyrojbHuka. [IpusHaku
PaBEHCTBA TPEYTOJILHUKOB.

CBolicTBa ¥ MPU3HAKY NapasuIeIbHbIX NpsAMbIX. CyMMa yTJIOB TPEYTOJIbHUKA.

8 3IICCB " Jajnee KypCuBOM 0003HaYEHBI TEMbI, H3Y4YCHNUE KOTOPBIX MPOBOJAUTCA B O3HAKOMUTECIILHOM IIJIaHE.
He,uaror CaMOCTOATEJIbHO OIPEALIIACT 00BeEM n3y4aeMoro mMmarepuaja.



BHeuHue yribl TpeyronbHUKa.

[IpssmMoyronbHblid  TpeyroiabHUK. CBOHCTBO MEIWAHbl MPSAMOYTOJBHOIO
TPEYTOJbHUKA, IPOBEAEHHOMN K TUIOTEHY3€. [[pu3Haky paBeHCTBA NPSIMOYTOIBHBIX
TPEYTOJIBHUKOB. [ IpSAMOYTONIBHBIN TPEYTOIBHUK C YyriaoMm B 30°.

HepaBeHCTBa B I€OMETPUM: HEPABEHCMBO Mpey2oibHUKA, HEPABEHCTBO O
JUIMHE JIOMAHOM, TeopeMa O OOJbIIEM yIJie U OOJIbIIEH CTOPOHE TPEYTOJIbHUKA.
[leprieHIUKYIISIp ¥ HAKJIOHHAS.

T'eomempuueckoe mecmo mouek. buCCEeKTpuca yrila ¥ CEpEAUHHBIN
NEPIEHANKYJIAP K OTPE3KY KaK T€OMETPUYECKUE MECTA TOYEK.

OKkpyXHOCTb M Kpyr, XOpJa M JHaMeTp, HUX CBoWcTBa. B3ammuoe
pacIoJIOKEHUE OKPYKHOCTH U npsMoi. KacartenbHas u cekymas K OKpy>KHOCTH.
Okpy>XHOCTb, BIIMCaHHAs B Yroi. BrnucanHas W onMcaHHas OKPYKHOCTH
TPEYTOJIbHUKA.

8 KUIACC

UYetpipéxyronpauku. [lapamnenorpamm, ero npu3Haku U CBOMCTBa. YacTHbIE
cillydyad MapajijiesorpaMMoB (MPSAMOYTOJIbHUK, poMO, KBajapar), UX MNPU3HAKU U
cBoiictBa. Tpameuus, paBHOOOKas Tpameuus, €€ CBOWCTBA W MPHU3HAKHU.
[IpssMmoyroJibHas Tpaneuus.

Memoo yosoenus meduansi. llenmpanvuas cummempusl.

Teopema @aneca u meopema o nponopyuoHaibHulx ompeskax. CpeaHue
JIMHUAU TPEYTOJIbHUKA U Tpaneuuu. Llenmp macc mpey2oibHuKa.

Ilooobue mpeyzonvhurxos, kodppuyuenm nooodus. Illpuznaku nooodus
mpeyeonvhuxos. [IpumeHeHue noao0us Npu peuieHnH MPaKTHIECKUX 3a/1ad.

CpoiicTBa miomniaaei reomeTpudeckux duryp. @opMmynibl Ui TUIOMIAIA
TPEYroJIbHHUKA, Tapajienorpamma, pom6a u Tpaneruu. OTHOIICHHUE IUIONIaIeH
NoJ00HBIX (Uryp.

Brruncienne muomanei TpeyroJbHUKOB U MHOTOYTOJIbHUKOB HA KJIETYAaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa npu pemeHun
MIPAKTUYECKUX 3a/1a4.

CuHyC, KOCHMHYC, TAaHT€HC OCTPOro yrIJjia MPSMOYTOJBHOIO TPEYTOJIbHUKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. TpUrOHOMETpUUYECKHE (DYHKIIUU
yriioB B 30°, 45° u 60°,

BrincanHble M UEHTpaJbHBIEC YTIIBI, YTOJ MEXKIY KacaTellbHOM U XOpIOH.
VYrael  Mexay XopaaMd M CeKyllMMH. BrnucaHHble W ONUCaHHbBIC
YETBIPEXYTOJIbHUKU. B3auMHOE pacnosio)keHue HIByX OKpyxkHocTed. KacaHue
oKpy>xHOcTel. O01IMe KacaTeabHbIe K ABYM OKPYKHOCTSIM.

9 KJTACC

Cunyc, kocuHyc, TaHrenc yrioB or 0° pmo 180°. OcHoBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO. DOPMYJIbI IPUBEACHUS.

Pemienne tpeyronpHukoB. Teopema KOCHMHYCOB W TEOpeMa CHUHYCOB.
Pemienne npakTM4ecKux 3a7ad ¢ UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI
CUHYCOB.



lIpeobpaszosanue nooodbus. Ilooobue coomsemcmeeHHbIX I1eMEHMO8.

Teopema o npoussedenuu ompesKo8 Xopo, Mmeopemvbl O NpPoU3ee0eHUU
OMpEe3K08 CeKyujux, meopema o Keaopame KacameibHOLL.

Bektop, mimmHa (MOAyJb)  BEKTOpa, COHAIpaBJICHHBIE  BEKTOPHI,
IPOTHUBOIIOJIOXKHO HAMPABIEHHBIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOpPOB, ONEpallMM HaJ BeKTOopaMu. Pa3joxxkeHne BeKTopa IO JBYM
HEKOJUIMHEAapHbIM BekTopaM. KoopauHaTtel BekTopa. CKalgpHOE MPOU3BEACHUE
BEKTOPOB, MPUMEHEHHE JIJIS1 HAXOXKJACHUS JIMH U YTJIOB.

JlexapTOBBI KOOPJIMHATHI HA TNIOCKOCTU. YpagHeHus npsamoti 1 OKPY>KHOCTH B
KOOpJIMHATAX, NIEPECEUCHUE OKPYXKHOCTEH M MpsAMBIX. MeToa KOOpJAWHAT U €ro
pUMEHEHUE.

[IpaBunbHbIlE MHOTOYroJibHUKW. JliMHa OKpykHOCTU. ['pagycHas w
paavaHHas Mepa yria, BBIUMCICHHE JJIMH AYr oKpyxkHocteil. Ilimomans kpyra,
CEKTOpa, CErMEHTA.

Jleudsicenusn niockocmu u @HympeHHue cummempuu gueyp (21emeHmapHvle
npeocmasenenus). Ilapannenvroiii nepernoc. Ilogopom.

[TPUMEPHAA PABOYAS ITPOTPAMMA
YYEBHOI'O KYPCA «BEPOATHOCTD U CTATUCTUKA»
7-9 KIIACCBI

Hesu n3yyenust yueOHOro Kypca

B coBpemenHoM 1udpoBoM MHUpE BEPOSITHOCTh U CTATUCTUKA MPUOOPETAIOT
BCE OOJIBIITYIO 3HAYUMOCTD, KaK C TOUKH 3PEHHS MPAKTUUYECKUX MPUIIOKEHUMN, TaK U
uxX poiin B oOpa3zoBaHud. Kax7plii 4eIOBEK MOCTOSHHO MPUHUMAET PEIIeHUs Ha
OCHOBE MMEIOIIUXCS Y HEro JaHHBIX. A JyIsi 000OCHOBAHHOTO MPUHSTHS PELICHUS B
YCJIOBUSX HEAOCTaTKa WM H30bITKAa WHGOpPMalUK HEOOXOAMMO B TOM YHCIIE
XOpoIIO c(hOPMUPOBAHHOE BEPOSITHOCTHOE U CTATUCTHUECKOE MbllIeHHe. IMEHHO
MO3TOMY OCTPO BCTaJla HEOOXOAMMOCTh C(POPMUPOBATH y OOYYaAIOIIHUXCSA, B TOM
yucie oOyuvarommxcs ¢ 3IIP, (GyHKIMOHANBHYIO TPaMOTHOCTh, BKJIIOYAIOUIYIO B
ceOs1 B KayecTBE HEOThEMJIEMON COCTaBISAIONIEH yMEHHWE BOCHPUHUMATh M
KPUTHYECKH aHAJIM3UPOBATh HHQPOPMAIUIO, TMPEICTABICHHYI0 B Pa3IMYHBIX
dbopmax, TOHMMATh BEPOSATHOCTHBIM XapaKTEP MHOTHX PEAJbHBIX MPOIECCOB H
3aBUCHUMOCTEM, MPOU3BOAUTH NPOCTEUIIINE BEPOATHOCTHBIE PACUETHL. 3HAKOMCTBO C
OCHOBHBIMH NIPUHIIMTIIAMH cOOpa, aHAIN3a U TIPEACTABICHUS TaHHBIX U3 PA3TUIHBIX
cdep KU3HU O0IIECTBA U TOCYIaPCTBA MTPUOOIITAET 00YHIAIONTUXCs K OOIIECTBEHHBIM
UHTEpEecaM.

B cTpykType mporpammbl yueOHOTO Kypca «BeposTHOCTH M cTaTHCTHUKA
OCHOBHOM HIKOJIbI BBIJICJICHBI CIEAYIOIINE COACPKATEIBbHO-METOAUYECKUE JTUHUU:
«IIpencraBneHue JaHHBIX M ONHCATENbHAs CTATHCTHKAY»; «BeposSTHOCTHY;
«2neMeHTbl KOMOMHATOPUKNY; « BBeieHne B Teoputo rpadony.

Conepxxanue muHuM «IIpeacraBieHune NaHHBIX U ONKUCATENIbHASI CTATUCTHUKA
CIIY>KUT OCHOBOM 11711 ((OPMUPOBAHUS HABBIKOB Pa0b0THI C UHGOPMAIIUEH: OT UYTCHUS
U UMHTEpIpeTanuu nHGOpMaILUM, MPEJICTAaBICHHON B Ta0auIax, Ha JUarpaMmax u



rpadukax A0 cOopa, MPEICTABICHUS M aHalu3a JAaHHBIX C HCIOJIb30BaHUEM
CTATUCTUYECKUX XapaKTEPUCTUK CPEIHUX U paccenBaHus. PaboTasi ¢ HaHHBIMU,
oOyuaroruecs ¢ 3I1P yuarcs cauThIBaTh 1 MHTEPIPETUPOBATH IAHHBIE, BHIJIBUTATH,
apryMEHTHPOBaTh M KPUTHUKOBATH MPOCTEUIINE THUMOTE3bI, PA3MBILLUIATh HaJ
dbakTopamMu, BBI3BIBAIOIIUMH HW3MEHUYHMBOCTh, W OIICHWBATh WX BIMSHHEC Ha
paccMaTprUBaEMbI€ BEJIMYMHBI U MPOLIECCHI.

NHTYyHTHBHOE NPEICTABICHUE O CIIyYalHOM M3MEHYMBOCTH, MCCIIEIOBAHUE
3aKOHOMEPHOCTEW M TEHJACHUMUN CTAaHOBUTCS MOTHBHUPYIOIIEH OCHOBOM [IJid
W3YUYCHHS] TCOPUM BeposITHOCTEH. bosbioe 3HaueHue s oOydaroniuxcs ¢ 3I1P
31Ch UMEIOT MPAKTUYECKHUE 3aJaHMsl, B YaCTHOCTH OIBITHl C KJIACCUYECKUMH
BEPOSITHOCTHBIMU MOJIEIISIMM.

[ToHsTHE BEPOATHOCTH BBOJMUTCS KakK Mepa MPaBAONOI00UsS CIy4alHOTO
coobiTus. [Ipn n3ydenun kypca ooydaroruecs ¢ 3I1P 3HakoMaTCs ¢ mpocTermmmu
METOJIAMU  BBIYHCIICHUST BEPOSITHOCTEM B  CIIyYallHbIX JOKCIEPUMEHTaX ¢
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU HMCXOJAMHU, BEPOATHOCTHBIMH 3aKOHAMH,
MO3BOJIAIONIMMH CTaBUTh U pelIaTh Oojiee CIOXKHBIE 3a/aud. B Kypc BXOIAT
HAYaJIbHBIE TIPEJICTABICHUS O CIy4YalHbIX BEJIMYMHAX M WX YHCIOBBIX
XapaKTEPUCTUKAX.

Takxe B paMKax 3TOro Kypca OCYyIIECTBISIETCS 3HAKOMCTBO 00YUYarOIIUXCs €
3[IP ¢ MHOXeCTBaMM H OCHOBHBIMU OINEpalMsIMU HAJ MHOXXECTBaMH,
paccMaTpUBAIOTCS TPUMEPHI TNPUMEHEHUS JUIsd PEIICHUS 3a7ad, a TaKkKe
HCIIOJIB30BaHUS B IPYTHX MaTEMaTUYECKUX KypcaX U YUYECOHBIX MpeaIMeTax.

MecTo yueOHOro Kypca B yueOHOM IJIaHE

B 7-9 xnaccax uzyyaercsa Kypc «BepoATHOCTh W CTaTUCTHKA», B KOTOPBIU
BXOIAT paszgensl: «lIpeacraBineHve JaHHBIX M ONUCATENbHAsl CTAaTUCTUKAY;
«BepoaTtHocTby; «DneMeHTbl KOMOMHATOPUKNY; « BBeeHue B Teoputo rpadosy.

Ha u3ydenue manHoro xKypca oTBoaUT 1 yuyeOHBIN Yac B HEACNIIO B TEUCHUE
KakJ10ro roga o0ydenus, Bcero 102 yueOHbIX Haca.

COHEPXXAHUE YYEBEHOI'O KYPCA (I1O TOAAM OBYUEHI A1)

7 KIIACC

[IpeacraBnenrie JaHHBIX B BUJE TAOJHII, AUarpamMM, rpa@uKoB. 3anoIHEHHE
Ta0NHIl, YTEHWE U TOCTPOEHUE JuarpamMm (CTOJOMKOBBIX (CTONOYATHIX) U
KpYyTOBBIX). UTeHHE rpaMKOB peasibHBIX MpoIieccoB. M3pneuenue nndopmarm u3
JMarpaMM U TaOJIHII, UCTIOIh30BaHUE U MHTEPIPETALINS TAHHBIX.

OmnucarenpHasi CTaTHCTHKA: CpellHEe apu(PMETHYECKOE, MeIuaHa, pa3max,
HauOoJbIlIeE WM HaWMEHbIIIEE 3HAueHUs Habopa 4YHMCIOBBIX JaHHBIX. [Ipumepsl
CIIy4YalHOM U3MEHYUBOCTH.

Cryuaiinslil 9xcnepumenm (onvim) u caydaiinoe coovimue. Beposmuocms u
yacmoma. Ponv manoseposmuvlx u npakmuuecku O0O0CHOBEPHLIX COOLIMUL 8



npupode u 6 obwecmee. Monema u uzpanbhas KOCMb 6 MEoPUU 6EPOSMHOCIE”,

I'pag, eepwuna, peopo. Cmenenv eepuunvl. Hucno pébep u cymmapmnas
cmeneHb gepuiun. Ilpeocmaesnenue o ceéaznocmu epagpa. Llenu u yuxnol. [lymu 6
epaghax. Obx00 epaga (dtinepos nyms). [Ipeocmasienue 06 opueHmMupo8aHHOM
epaghe. Pewenue 3a0au ¢ nomowvio epaghos.

8 KVIACC

[IpencraBieHue JaHHBIX B BUIE TAOJIUL, UarpaMM, rpauKoB.

MHOXECTBO, 3JEMEHT MHOXECTBa, IOAMHOXECTBO. Onepanuu Haj
MHO’KECTBaMU: 00bEIMHEHNUE, IEpeceueHue, fonoaHeHue. CBolcTBa onepannii Ha
MHOXXECTBAMHU:  NEPEMECTUTEIIBHOE,  COYETATEIBbHOE,  PACHPEIEIUTENBHOE,
BKJItoueHus. Mcnonb3oBaHue Trpauyeckoro IMpeICTaBICHUsT MHOXECTB IS
OIMCAHMSI PEATBHBIX IIPOLIECCOB U SIBJIICHUMN, IPU PELICHUY 3a/1a4.

Hsmepenue pacceusanus dannvix. [Jucnepcus u cmanoapmuoe omxjioOHeHue
YuCn06bxX Habopos. /luazpamma pacceusanus.

DOneMeHTapHble COOBITUSL chaydaiiHoro ombiTa. CiydailHble COOBITHS.
BepositHocTr  coObITHil. OnNBITBI ¢ PAaBHOBO3MOXKHBIMH  DJIEMEHTAPHBIMU
coObITusIMU. CiryualiHblil BBIOOp. CBSI3b MEXIAY MajJOBEPOATHBIMU M MPAKTHYECKH
JIOCTOBEPHBIMU COOBITHSIMU B IPUPOJE, OOIIECTBE U HAYKE.

Lepeso. Ceoiicmea Oepesveg: eOUHCMEEHHOCMb NYMU, CYWECMEOBaAHUe
sucAYell BEepPUIUHbL, CBA3b MENHCOY YUCIOM BepuwiuH U uduciom péodep. Ilpasuno
ymHoxcenust. Pewenue 3a0au ¢ nomowwio epaghos.

IIpomusononoocuvie cobvimusa. [uacpamma Oiinepa. Obveounenue u
nepeceuenue cobvimuu. Hecoemecmnvle cobvimus. ©Dopmyna  crodceHus
sepoamuocmel. Ycnoeunasa eepoamuocmo. Illpasuno ymmoorcenus. Hezasucumvie
coovimus. Ilpeocmaesnenue sxcnepumenma 6 eude Oepesa. Peuwienue 3adau Ha
HAX0JiCOeHUe BepOSIMHOCMeEl C NOMOWbIO 0epea CAYYAUHO020 IKCnepumenHmd,
ouazpamm Diinepa.

9 KIIACC

[IpencraBienne JaHHBIX B  BHAE TaOdMI, Jguarpamm, rpadukos,
WHTEpIIpeTanus 1aHHbIX. YTeHue U mocTpoeHue Tabiuil, Juarpamm, rpadukos mno
pEaAIbHBIM JAHHBIM.

[TepectanoBku u dakropuan. CoyeTaHusi U YUCIO COUYECTAHUN. 1peyeonbHuUK
Ilackana. Pemienue 3a1a4u ¢ UCIOJIb30BaHUEM KOMOMHATOPUKH.

I'eomempuueckas eeposimnocmos. Cnyuatinvli blO0p MoyKu u3 ueypvl Ha
NJIOCKOCMU, U3 OMPe3Ka U U3 0y2u OKPYHCHOCMU.

UcnbiTanue. Ycnex u Heynaya. Cepust UCIBITaHU 0 iepBoro ycnexa. Cepust
ucneiTanuii bepaym. BeposatHocTu coObITHIT B cepun ucnibiTaHuil bepuyu.

CiyyaiiHas BeJIMYMHA WU PACIPENCIICHUE BEPOSITHOCTEW. MaTemaTuueckoe
OoXugaHue u aucnepcus. llpumepbl MaTEMAaTHYECKOTO  OXKHUIAHUS — Kak
TEOPETUYECKOTO CPEAHEr0 3HAYCHUS BEJIMYMHBI. MaremaTudeckoe OXUIAAHUE U

4 3IICCB " Jajnee KypCuBOM 0003HaYEHBI TEMbI, H3Y4YCHNUE KOTOPBIX MPOBOJAUTCA B O3HAKOMUTECIILHOM IIJIaHE.
He,uaror CaMOCTOATEJIbHO OIPEALIIACT 00BeEM n3y4aeMoro mMmarepuaja.



JUCIIEPCUSl  CIYyYalHOM BEIWYMHBI «YHUCJIO YCIEXOB B CEPUU HCIIBITAHUMN
beprymm».

[Tonatue o 3akoHe GoJbIINX YKceNl. M3MepeHre BepOsSTHOCTEW C MOMOILBIO
4yacToT. Posb 1 3HaueHue 3akoHa OOJIBIINX YHUCEII B IPUPOJIE U OOILECTBE.

IIpMepHBbIe KOHTPOJIbHO-U3MEPHUTEIbHbIC MATEPHAJIBI

[IpoBeneHne OLEHKH AOCTMKEHUW IUJIAHUPYEMBIX PE3YJIBTAaTOB OCBOCHMS
y4eOHOro MpeaMeTa MpOBOAUTCS B (opMe TEKYIIEro U pyOeKHOTO KOHTPOJS B
BUJIC: KOHTPOJIbHBIE PA0O0ThI, CAMOCTOSTEIbHBIE pA0OThI, 3a4€Thl, MATEMATHUYECKUE
JUKTAHTBI, MPaKTUYECKHe paboThl, MUCHMEHHBIH OTBET MO WHIUBUIYAIbHBIM
KapTOYKaM-3aJIaHHsIM, TECTUPOBAHHUE.

Jist obyuatonuxcs ¢ 3[1P Bo3aMokHO n3MeHeHue popMyIUPOBKU 3aJaHUN HA
«TIOIIATOBYIO»,  aJanTalMio  MpeajaraeMoro  oOydaromieMycss  TECTOBOTO
(KOHTPOJIBHO-OIIEHOYHOTO) MaTepualia: HCIOJIb30BAHUE YCTHBIX U MHUCHMEHHBIX
WHCTPYKIIMM, YIOPOIIEHUE JJIMHHBIX CIOXKHBIX (OPMYJIUPOBOK HMHCTPYKIUH,
pelIeHre C ONOpOM Ha alNropuT™M, oOpasel, HCIOIb30BaHUE CIPABOYHOU
uH(popManuu.

[IJTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHMA YUEGHOI'O IIPEJMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHNM A

JINYHOCTHBIE PE3YJIbTATDI:

MOTHBAIMS K 00YYEHUI0 MaTEeMAaTHKE U IIeJICHANPaBIEHHOM MO3HABATEIHLHON
JEATEIIbHOCTH;

NOBBIIIEHUE YPOBHA CBOEH KOMIIETEHTHOCTH 4Y€pe3 MPAKTUUYECKYIO
JIeATEIIbHOCTh, TPEOYIOUIYI0 MaTeMaTHYeCKUX 3HAaHUM, B TOM 4YHCIE YMEHHUE
YUYUTHCA Y APYTUX JIIOACH;

CIIOCOOHOCTh ~ OCO3HABaTh CTPECCOBYIO CHUTYyallUl0, OBITh TOTOBBIM
JICCTBOBATh B OTCYTCTBHE TapaHTUHN yCIIEXa;

criocobHocTh oOyuarontuxcs ¢ 3IIP k oco3Hanuto cBoux JeUIIMTOB U
MPOSIBJICHUE CTPEMJICHHS K UX TTPEOJI0JICHUIO;

CITOCOOHOCTH K CAMOPa3BUTUIO, YMEHUE CTABUTh JOCTHXKUMBIE 11€J1H;

yMEHUE pa3inyarh y4eOHbIE CUTYyallMd, B KOTOPBIX MOXHO JI€CTBOBATH
CaMOCTOSITENIbHO, M CHUTYallMd, TJE€ CJEAyeT BOCIOJIb30BaThCA CIPABOYHOMN
uHpOpMaIuel Wik IPYTUMHU BCIIOMOTATEIILHBIMU CPE/ICTBAMH;

CIIOCOOHOCTh TIEPEHOCHUTHh TIOJYYCHHBIE B XOJ¢ OOydYeHHs 3HAaHUA B
aKTyalbHYIO0 CHUTyanuio (Tpu pemieHWH IKUTEHCKUX 3ajmad, TpeOyronmx
MaTeMaTUYECKNX 3HAHUN);

CITIOCOOHOCTh OPUEHTHPOBATHCA B TPEOOBAHUSAX W MpaBUiIaxX MPOBEICHUS
MPOMEKYTOUYHOU U UTOTOBOM aTTECTALNH;

OBJIaJICHUE OCHOBAMH (PUHAHCOBOM IrPaMOTHOCTH.

METAINPEAMETHBIE PE3YJIBTATDI



Osnadenue YHUBEPCATbHBIMU yueonvimu nOo3HAGaAMmMeNbHbIMU
oelicmeuamu:

YCTaHABIMBATh IPUYMHHO-CIEACTBEHHbIE CBSA3M B XOJE€ YCBOCHHS
MaTEMaTUYECKOro MaTepuana;

BBISBJIATH JEUIUT JAaHHBIX, HEOOXOJUMBIX JUIsl PEIICHUS MOCTaBICHHOMN
3aJ1a4u;

C TIOMOIIBIO YYHUTEIs BHIOMPATh CIOCOO pEIICHHsS MAaTeMaTH4YEeCKOW 3a/1adyu
(cpaBHMBATh BO3MOXHBIE BAPUAHTHI PEILICHUS);

OPUMEHSATh W MpeoOpa3oBbIBATh 3HAKM M CHMBOJIBI B XOJI€ pEIICHUs
MaTeMaTUYeCKHX 3a/1ay;

yCTaHaBJIMBATh UCKOMOE M IaHHOE NIPU PElICHUU MaTEMaTUYEeCKOM 3a/1auH;

NOHUMAaTh U MHTEPIPETUPOBATh UHPOPMAILIMIO PA3TMYHBIX BUAOB U (Popm
IIPE/ICTABIICHHUS;

WJUTIOCTPUPOBATH PEIIaeMble 33/1a4 TpauueCKUMHU CXEMAMH;

3¢ (PEeKTUBHO 3aIOMUHATH U CUCTEMATU3UPOBATH HH(DOPMALHIO.

MOHUMAaTh M HCIOJIb30BaTh MAaTEMATHUYECKHE CPEACTBA HArJsJHOCTH
(rpadukmn, pauarpamMmbl, TaOMMIBL, CXEeMbl MW JAp.) AIA  WUIOCTpaluH,
MHTEPIpPETalN, apryMEHTAUU.

Osnadenue  YHUGEPCATbHLIMU  YUEOHBIMU  KOMMYHUKAMUGHBIMU
oelicmeuamu:

OpPraHMU30BbIBATh yU€OHOE COTPYIHUYECTBO U COBMECTHYIO JEATEIBHOCTH C
YUHTEJIEM U CBEPCTHUKAMMU B IPOLIECCE PEIICHUS 3a1a4;

B3aMMOJEMCTBOBATh M HAXOAUTh O0IIKE crnocoObl paboThl; paboTaTh B
rpynne: HaxoAuTh OOIllee pelleHue M paspemarh KOH(QIMKTHI Ha OCHOBE
COTJIACOBAHUS MO3ULUHN U yU€Ta UHTEPECOB; CIyLIaTh NapTHEPA; GOPMYIUPOBATH,
apryMEHTUPOBATh U OTCTAaUBATh CBOE MHEHUE;

MIPOTHO3UPOBATh BOZHUKHOBEHUE KOH(MIMKTOB MPU HATUYHUU PA3HBIX TOYEK
3peHus U paspeniarb KOH(QIMKTHI HAa OCHOBE y4€Ta MHTEPECOB M MO3ULUH BCEX
YYaCTHHUKOB;

apryMEHTUPOBAaTh CBOIO MO3UIUI0O U KOOPAUHHUPOBATH €€ C MO3ULUSAMU
NapTHEPOB B COTPYJHHUYECTBE MPU BBIPAOOTKE OOLIEro pEIIeHHs] B COBMECTHOM
NesATEIbHOCTH;

BBIMIOJIHATH CBOK YacTh PaOOThI, TOCTUIAaTh KAYECTBEHHOTO pe3yibTaTa W
KOOPJAMHUPOBATh CBOM JIEUCTBUS C IPYTHUMH YICHAMH KOMaHbL;

OLICHMBATh KAY€CTBO CBOETO BKJIaJa B OOIIMI MPOAYKT.

Osnadenue yHuGEpCANbHbIMU YUEOHBIMU PE2YTAMUCHBIMU OCUCHBUAMU:

CTaBUTh LIEJH, BHIOWpATh U CO3/1aBaTh AJITOPUTMBI JJISl PEUICHUs y4eOHBIX
MaTEeMaTUYECKHUX MPOoOIeMm;

IJIAHUPOBATH U OCYLIECTBIIATH JEATEIBHOCTh, HAIPABIECHHYIO Ha PEIICHUE
3aJlay UCCIIEeI0BATEIbCKOrO XapaKTepa.

dopMyIMpoBaTh W yAEpPKUBATH Yy4yeOHYIO 3ajady, COCTABJISATH IUIAH U
MOCJEI0BATEIILHOCTD JCHCTBUM;

OCYLIECTBISITH KOHTPOJIb MO 00pa3ily U BHOCUTh HEOOXOIMMbIE KOPPEKTHUBBI;

KOHTPOJUPOBAaTh IMpOLlECC W pe3ysibTaT y4yeOHOM MareMaTHu4ecKou
NEeSATEIbHOCTH;



aJIeKBaTHO OILICHMBAaTh IPaBUJIBHOCTh WJIM OIIMOOYHOCTH BBIIOJHEHMS
y4eOHOI 3amaun, €€ OObEKTUBHYIO TPYJIHOCTh U COOCTBEHHBIE BO3MOXKHOCTH €€
peleHns;

CIMYaTh CIOCO0 JACHCTBUS U €0 Pe3yJbTaT C 3aJaHHBIM ATATIOHOM C IIEJIBIO
OOHapyKeHHsI OTKJIOHEHUH M OTJIMYMI OT 3TaJOHA.

MPEABUAETh TPYIHOCTH, KOTOPBIE MOTYT BOZHUKHYTb [IPU PEIIEHUN YU4EOHOM
3a/1a4y;

IIOHUMATh [IPUYMHBI, 10 KOTOPBIM HE ObLI JOCTUTHYT TPeOyeMbIi pe3yJIbTaT
JESATEIIbHOCTH, ONPEAEIATh O3UTUBHBIE U3MEHEHUS U HaIlpaBJICHUs, TpeOyolue
JajgbHEenIe padoThl;

PEryJIUpOBaTh CIIOCOO BBIPAKEHUSI SMOLIMH.

HHPEAMETHBIE PE3YJIBTATDBI

Pesynbrarel ocBoeHusi yuyeOHoro mnpeamera «Marematuka (BKIIIOUYas
anredpy, r€OMETPHUIO, BEPOSITHOCTh U CTATUCTHKY)», PACIPEICICHHbIE IO T0JaM
oOyuenusi, GOpMyITUPYIOTCS IO IPUHIIUITY 100aBIEHHUS HOBBIX PE3YJbTAaTOB OT IOJa
K FOJly, YK€ Ha3BaHHBIE B IPEABIAYIINX I'OJaX NO3ULNH, KAK IPABUJIO, TOCIOBHO HE
MOBTOPSAIOTCS,, HO YUYUTBHIBAIOTCS (pE3yJbTaThl OYEPEAHOrO roAa MO YMOJTYAHHIO
BKJIFOYAIOT PE3yJIbTATHI NPEIbITYLIUX JIET).

IIJTAHUPYEMBIE ITPEIMETHBIE PE3VJIBTATBI OCBOEHUA

[IPUMEPHOI PABOYEM ITPOTPAMMBI KYPCA «MATEMATHKA»

(ITO TOJAM OBYYEHUA)

OcBoenue yueOHOTO Kypca «Marematukay B 5—6 Ki1accax OCHOBHOM IIKOJIbI
JIOJDKHO 00€CTeunBaTh JOCTHKEHUE CIETYIONIMX MPEeIMETHBIX 00pa30BaTeIbHbIX
pEe3yJIbTaTOB:

5 KUIIACC

Yucna u eviuucnenusn

OpueHTHpOBAaTBbCSI B TOHATHSAX H ONEpUpOBaTh Ha 0a30BOM YpOBHE
TEpPMUHAMH, CBS3aHHBIMH C HaTypajJbHBIMH YHCIaMH, OOBIKHOBCHHBIMH U
JECATUYHBIMH IPOOSMH.

CpaBHHBaTh W YIOPSIOYMBATH HaTypaJdbHbIC 4YHCIIA, CPaBHUBATh B
MPOCTEUIINX CITydasix OOBIKHOBEHHBIE POOH, IECITUYHBIC TPOOH.

CooTHOCUTh TOYKY Ha  KOOPJIWHATHOM  (YUCIIOBOM) TpsSIMOM ¢
COOTBETCTBYIOIIMM € YHCIOM U H300pa)kaTh HaTypaJbHbIE YHCJIAa TOYKAMH Ha
KOOPANHATHOM (YMCIIOBOM) MIPSMOM.

BoeimonasaTe  apudmMeTndeckue NEWCTBHS C HATypadbHBIMH YHCIIAMH, C
OOBIKHOBEHHBIMU APOOSIMU B IPOCTEUIITUX CITydasiX.

BEITTOTHATE IPOBEPKY, IPUKUAKY pe3yJIbTaTa BEIYHCICHUN.

OKpyTIIATh HaTypaJbHBIC YHCIA.

Pewenue mexcmoswix 3aoau

Pemate TekcTOBBIE 3amaurM apu(METHUYECKHUM CIIOCOOOM W C ITOMOIIBIO
OpPraHU30BaHHOTO KOHEYHOTO Iepedopa BCEX BO3MOXKHBIX BapuUaHTOB (TIpH
HEOOXOJIMMOCTH C HAMPABJISIOIICH MOMOIIIBIO).



Pemate 3amaum, cojepikaiiue 3aBUCUMOCTH, CBSI3bIBAIOIIME BEIWYUHBI:
CKOpPOCTb, BPEMsI, PACCTOSIHHE; [IEHa, KOJTMIECTBO, CTOMMOCTH (IIPU HEOOXOAUMOCTH
C MCTIOJIb30BAaHUEM CIIPaBOYHOU MH(OpMALINN).

Hcnonp30BaTh KpaTKWE 3allCH, CXEMBI, TaOIWIbl, 00O3HAYCHHS TPHU
pELIeHUH 3aa4.

[lonb30BaTbcsi OCHOBHBIMHM ~ €IMHULAMU  W3MEPEHUS: LEHbI, MaccChl;
paccTosIHUSA, BpEMEHH, CKOPOCTH; BBIPAXKATh OJHH €IMHHULIbI BEJIMYMHBI UepE3 APYTHE
(pu HEOOXOAMMOCTH C OTIOPOM Ha CIPABOUYHYIO HHGOPMAIIUIO).

W3Bnekats uH(OpMaIuio, NMpeACTaBICHHYI0 B TaOiMile, Ha CTOJI0YATOM
JMarpaMMme, UHTEpPIPETUPOBATh MPECTABICHHBIC TaHHbIE, UCIIOJIb30BaTh JaHHbIC
P pelICHUU 3a/1a4.

Haznaonasn zeomempus

[Tonp30BaThCA r€OMETPUYECKUMU MTOHATUSIMU: TOUYKA, PAMasi, OTPE30K, Ty,
yT0JI, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTs TpUMEpPHI OOBEKTOB OKPYKAIOUIErO0 MHpa, UMEKMUX (opmy
W3YUYEHHBIX TEOMETPUUECKUX PUTYP.

Hcnonb30BaTh TEPMUHOJIOTHIO, IPU HEOOXOAUMOCTH MO BU3YalIbHOW OIOpE,
CBS3aHHYIO C yIJIaMH: BEpUIMHA, CTOPOHA; C MHOTOYTOJIbHUKAMHU: yYTOJ, BEPIINHA,
CTOpPOHA, TMAarOHAJIb; C OKPY>KHOCTBIO: PaNyC, TUaMeTp, LEHTP.

N300paxaTb HM3y4eHHbIE T€OMETpUYecKue (Urypbl HAa HEIMHOBAHHON H
KJIETYaTOM OymMare ¢ MOMOIIBIO LUPKYJIS U TMHEUKH (IIOCIIE COBMECTHOTO aHAIIN3A).

HaxoanuTs JUIMHBI OTPE3KOB HEMOCPEICTBEHHBIM M3MEPEHUEM C MOMOUIBIO
JUHEWKHU, CTPOUTHh OTPE3KU 3aJaHHOW JUIMHBI, CTPOUTH OKPYKHOCTH 3aJaHHOIO
paauyca.

Hcnonb30BaTh CBOWCTBA CTOPOH U YTJIOB MPSMOYTOJIbHUKA, KBaJapaTa JJisd UX
MOCTPOCHMSI, BEBIYMCIIECHUS ILTOMIAAN U IEPUMETPA.

Boluucnsate nepuMmeTp M IUIOIAAL KBaApara, MNPSAMOYTOJIbHUKA, (QUTYD,
COCTABJICHHBIX M3 MPSMOYTOJIbBHUKOB, B TOM 4Hclie (UTYp, M300paKEHHBIX Ha
KJIeT4aTon Oymare.

[Tonb30BaTbCd OCHOBHBIMU METPUYECKHUMH €IUHULAMUA MU3MEPEHUs IIIUHBI,
TUJIOLLAM; BEIPAXKATh OJTHU €IMHULIbI BETUYUHBI Yepe3 Apyrue (mpu He0OX0JMMOCTH
C OTOpOH Ha CIIPABOYHYIO0 UH(POPMAITHIO).

Pacno3naBate mapasuienenumnen, KyO, HCHOJIb30BaTh TEPMHUHOJOTHIO:
BEpILIMHA, peOpO I'paHb, U3MEPEHUS; HAXOIUTh U3MEPEHUS Napalienenumnesaa, Kyoa.

Boruucnsate 00bEM Ky0Oa, mapasuienenuriea mo 3aJaHHbIM U3MEPEHHSIM (C
OTIOPOI HA aNTOPUTM yUEOHBIX JNEHCTBHUIA), TIOJH30BATHCS EAMHUIIAMU U3MEPCHUS
o0BEMa.

PemaTte HeclioKHBIE 3a7a4¥ HAa HW3MEPEHHE T'€OMETPUUYECKHUX BEJIIMYUH B
MPAKTUIECKUX CUTyausiX (IpH HEOOXOUMOCTH C BU3YyaIbHOM OTIOPOiN).

6 KJIACC

Yucna u evluucnenus

OpueHTHpOBaTbCSI B TMOHATUSIX M ONEpUpoBaTh Ha 0a30BOM YpPOBHE
TEPMUHAMU, CBSI3aHHBIMU C PA3JIMYHBIMHU BUJAAMH YUCEN U CIOCOOAMU MX 3aIlUCH,
NePeXOAUTh (€CIIM ATO BO3MOKHO) OT OJHOHM (hOPMBI 3aMHMCH YUCia K APYTOu.



CpaBHMBaTh U yHOPSAI0YUBATH LEJIbIC YUCIA, OOBIKHOBEHHBIE U JECATUUHbBIC
JIpoOu, CpaBHUBATH YKCJIa OJHOTO U Pa3HBIX 3HAKOB.

BreimonasaTe  apudmeTHdyeckne IEHCTBUS C HATypPAIbHBIMH U IEIBIMH
YuciaaMu, OOBIKHOBEHHBIMH W JECSITHYHBIMU JPOOSMH, TOJOXKUTCILHBIMU U
OTPULIATEILHBIMU YHCIIAMHU.

Bbruucnars 3HAYEHUS YHUCIOBBIX BBIPAKEHUMN, BBINOJHITh MNPUKUIKY U
OIICHKY pe3yJibTaTa BBIYUCICHUI; BBITIOJHATh TMPEOOPA30BAHUS UHUCIOBBIX
BBIpaKEHUN Ha OCHOBE CBOMCTB apu(PMETHUECKUX JICHCTBUH.

COoOTHOCUTh TOYKY Ha KOOPAWHATHOW MPSMOW C COOTBETCTBYIOIIMM €i
YUCJIOM M HM300pakaTh 4YKClIa TOYKAMH Ha KOOPAMHATHOW MPSIMOM, HAXOIUTh
MOJYJIb YHCIIA.

COOTHOCUTH TOUKH B MPSMOYTOJIBHOW CUCTEME KOOPAUHAT C KOOPJAUHATAMU
3TOM TOYKH.

OKpyrisaTh Leble Yuclia U AECATUYHbIE ApoOH (1o oOpaslly), HaXxOJIUTh
MPUOJIMKEHUS YHCEIL.

Yucnoevie u 0yKeeHHbIE GbIPAICEHUA

OpueHTUpPOBATHCST B TMOHATUSX U OMNEPUPOBaTh Ha 0a30BOM ypPOBHE
TEpPMUHAMU, CBSI3AHHBIMHU C 3aIMChIO0 CTETNIEHU YHUCJIA, HaXOAWTh KBajpaT U KyO
YHUCJIa, BBIYUCIIATh 3HAYEHUSI MPOCTEUIINX YUCIIOBBIX BBIpaKEHUMU, COAEp KAIINX
CTEIIEHHU.

[Tonb30BaThCs MpPU3HAKAMHU JIETUMOCTH (TMPU HEOOXOAMMOCTH C OMOPON Ha
QITOPUTM TMPABUJIIA), PACKIIAIBIBATH HATYpaTbHBIC YUCIIA HA MPOCTHIE MHOKHUTEIH.

Tlonv306amucsa macuimabom, COCTABIATH MPOTOPIIUU U OTHOIICHHUS.

Hcnonp3oBaTh OYKBHI 1711 0003HAUCHUS YUCEN MPHU 3aMUCH MAaTEMaTHUYECKUX
BBIDOKECHUM, HAXOAWTh 3HAuYeHUs OYKBEHHBIX BBIPAKECHHUH, OCYIIECTBIIASA
HE0OXOMMbIE TIOJICTAHOBKH U MPeoOpa3oBaHus (C OMOPOi HA aJTOPUTM YUEOHBIX
NENUCTBUI).

Haxonute Hen3BECTHBI KOMIIOHEHT PABEHCTBA.

Pewienue mexcmoegwix 3a0au

Pemats MHOTOIIIArOBBIE TEKCTOBBIC 3aJ]a4u apU(PMETHIECKUM CITIOCOOOM ¢
OTIOPOM Ha BOIIPOCHBIN IUIaH.

Pemath MpocTeunme 3aJ1a4uu, CBSI3aHHBIC C OTHOIIICHUEM,
MPONOPIIMOHAIBHOCTHIO BEJIMUKH, TIPOIICHTAMHU; PEIaTh TP OCHOBHBIC 3a7a4 HA
JPOOH U MPOIIECHTHI.

Pemars 3amaum, conepxamue 3aBUCUMOCTH, CBSI3bIBAIOIIME BEIIUYUHBIL:
CKOPOCTb, BpeMs, paccTosiHue, LICHA, KOJINYECTBO, CTOMMOCTB;
MIPOU3BOAUTEIILHOCTh, BpeMs, O00hEMa pabOThI, HCHOIB3YS apuUPMETHUUECKUE
NEUCTBUS, OILICHKY, MPHUKUJIKY; T[OJb30BaThbCS  €IUHHUIIAMU  HU3MEPEHUs
COOTBETCTBYIOIINX BEIUYMH.

CocrtaBisaTh OyKBEHHBIE BBIP@KEHHUS II0 YCJIOBUIO 3aJadyd TOCJe
COBMECTHOTO aHaJIN3a.

N3BnekaTs uMHQpOpMaIuio, MPEACTaBICHHYIO B TabiMIlaX, Ha JMHEHHOM,
CcTOJIOUATON WM KPYTrOBOM JHarpaMmax, MUHTEPIPETUPOBATH MPEACTaBICHHbBIC
JTAaHHBIE; UCTIOIB30BaTh JaHHbIE MIPU PEIICHUH 3a]1a4.

[IpeacTaBisTh HHPOPMALIUIO C TOMOIIIbIO TAOIUI, IMHEWHON U CTOI0YATOM



IarpamMm.

Haznaonasa zeomempus

[TpuBoauTh TIpUMEpPHl OOBEKTOB OKPYKAIOIIETO MHpa, UMEIOMUX (Hopmy
WU3YYCHHBIX TEOMETPUUYECKHX TUIOCKHX W TPOCTPAHCTBEHHBIX (GUTYpP, TMPHUMEPHI
PaBHBIX U CHMMETPUYIHBIX QUTYP.

N300paxkaTh C TOMOIIBIO UHUPKYJS, JUHEWKH, TpaHCIOpTUpa Ha
HEJTMHOBAHHOM W KJIETYATOM Oymare n3y4eHHBIC TIIOCKUE Te€OMETPpUUIECKIE (DUTYPBI
U KOH(UTYpallui, CHMMETPUYHBIE (DUTYPBI.

NmeTh mpencraBieHue O T€OMETPUUYECKUX MOHSTHUSX: PaBEHCTBO (uryp,
CUMMETPHUSI, OCb CAMMETPHUH, LIEHTP CUMMETPHHU.

HaxoguTe BenWYMHBI YIVIOB H3MEPEHHWEM C TMOMOIIBI TPAHCHIOPTHPA,
CTPOUTH YTJIbl 33JJAHHON BEJIMUMHBI, ITOJIb30BATHCS MPU PELIEHUU 3aJa4 IPagyCHOM
MEpOU YIJIOB; pACIIO3HABATH HA UYEpPTE)KaX OCTPBIN, IPAMOU, pa3BEPHYTHIN U TYIIOU
YIJIBL.

Beruucnars IiuHy JIOMaHOW, MEPUMETP MHOTIOYTOJIbHUKA, MOJIb30BaThCs
€AUHULIAMHU U3MEPEHUS JTUHBI, BBIPAXKATh OJTHU €TUHULIBI U3MEPEHUS JJIUHBI Yepe3
Jpyrue.

HaxoauTk, ucnosib3ys 4epTEKHBIE UHCTPYMEHTBI, PACCTOSHUS: MEXKIY ABYMS
TOYKaMH, OT TOYKHU JI0 IPSIMOH, JIUHY ITyTH Ha KBAJpaTHOM CETKE.

Beruucnars  miomaas  QuUryp, COCTaBICHHBIX U3 MPSMOYTOJBHUKOB,
UCITI0JIb30BaTh pa30MEeHNE Ha MPSMOYTOJILHUKHY, HA paBHBIC (DUTYPBI, IOCTpaUBaHUE
JI0 IPSIMOYTOJIbHUKA; MOJIb30BAThCSI OCHOBHBIMH €IMHUIIAMHA U3MEPEHHUS TLIOIIAIN;
BBIPAKATh OJTHU €TUHUIIBI U3MEPEHUS IIOIIAIU Yepe3 ipyrue (MIpu He0OXO0AUMOCTH
C OMOPOY Ha CIIPABOYHYIO0 HHPOPMAITHIO).

Pacnio3naBaTh Ha MOJENAX M M300paKEHUAX NMUPAMUAY, KOHYC, IHJIAHID,
HCITI0JIb30BaTh TEPMHUHOJIOTHIO: BEPIIIUHA, PeOpO, rpaHb, OCHOBAaHUE, pa3BEPTKA.

N3o0paxkath Ha KjaeT4aToM OyMare MpsiMOYTOJIbHBIN Mapasjieenune].

Brruucnars 00bEM NpsIMOYTOIBHOTO Mapajuiesienunesia, Kyoa, moiab30BaThCs
OCHOBHBIMU €AUHUIIAMH U3MEPEHUS 00BEMA; BBIPAXKATh OJHU €AMHUIIBI U3MEPECHUS
o0béMa uepes aApyrue (C ornopoit Ha CIpaBOYHYIO MH(POPMAIIHIO).

Pemats HecnoxHbIE 3a7aud HA HAXOXKICHUE T€OMETPUUECKUX BEJIIMUYUH B
MPAKTUYECKUX CUTYalUsIX (TPU HEOOXOJUMOCTH C BU3yaIbHOM OMOPOHt).

I[INTAHUPYEMBIE INIPEJIMETHBIE PE3VJIBTATHI OCBOEHUA

[IPUMEPHOI PABOYEN ITPOI' PAMMBI KYPCA «AJITEBPA»

(ITOTOOAM OBYUEHUA)

OcBoenune ydeOHOTO Kypca «AnreOpa» Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHUs JTOJDKHO OOECIEYMBATh JOCTIDKCHHE CIEAYIOIMMX MPEAMETHBIX
o0pa3oBaTeIbHBIX PE3YIHTATOB:

7 KUIIACC

Yucna u evtuucnenus

BBIHOJ'IHSITI::, coueTrasd YCTHBIC M IIMCbMCHHBIC HpI/IéMBI, apI/I(l)MeTI/I‘IGCKI/IC
)IeﬁCTBHﬂ C pallMOHAJIbHBIMH YU CJIaMHU.

HaXOI[I/ITB 3HAa4YCHUA YUCIIOBBIX Bblpa)KCHI/If/'I; IMPUMCHATD p33H006p8,3HBI€



CroCcOObl U MPUEMBI BHIYMCIICHUS] 3HAYEHHUI TPOOHBIX BBIPAXKEHUM, COAEPIKAIINX
OOBIKHOBEHHBIE U JICCATUYHBIE TPOOH.

[lepexomauTth OT omHOW (POPMBI 3amucH YMceNl K ApYyroi (mpeodpa3oBHIBATH
JECATUYHYIO IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JICCATUYHYIO, B YaCTHOCTU B OECKOHEUHYIO JECATUYHYIO JIpoOb). CpaBHUBATH U
yHOPSAI0YHMBATh PallUOHATIBHBIE YUCIIA.

OKpyTJsTh yucna.

BBINOMHATE NPUKUIKY U OLIEHKY pe3yJibTaTa BBIYUCICHH, OIEHKY 3HAUEHUN
YUCJIOBBIX BBIPAKECHU.

BbINONHATE AEUCTBUS CO CTENEHSIMH C HATypaJbHBIMU IOKA3aTENSIMU (C
OTOPOI Ha CIIPABOYHYIO HH(POPMAIIHIO).

[IpyuMeHsATh NOpHU3HAKKM  JEIUMOCTH,  PA3JIOKEHHE HAa  MHOXKUTEIU
HaTypaJbHbIX YHCEIL.

Pemarp mnpocreiiliie NpakTHUKO-OPUEHTHPOBAHHBIE 337a4, CBSI3aHHBIE C
OTHOIIEHUEM  BEJIMYUH, MPONOPLHOHAIBHOCTHIO  BEIMYMH,  MPOICHTAMU;
MHTEPIIPETUPOBATH PE3YJIBTAThI PEIIEHUS 33/1a4 C YYETOM OTPAHUYEHUH, CBA3aHHBIX
CO CBOWMCTBaMH pPacCMaTPUBAEMBIX OOBEKTOB.

Anzebpauueckue eviparxcenus

OpueHTHpOBaTbCSI B MOHATUSAX M ONEpUpPOBaTh Ha 0a30BOM YpPOBHE
anreOpanyeckor TepMUHOJIOTUEN U CUMBOJIUKOM.

Haxonuth 3HaueHus OYKBEHHBIX BBIPOKECHHM MPHU 3aJaHHBIX 3HAYCHUSX
IIEPEMEHHBIX.

BoinonHATe  mpeoOpazoBaHUs  IEJIOTO  BBIPAXKEHHST B~ MHOTOWIEH
MIPUBEJCHUEM TIOJIOOHBIX CJIAra€MbIX, PACKPBITUEM CKOOOK.

BBITIONHATE YMHOXEHHE OJHOYJIEHA Ha MHOIOYIEH M MHOIO4WIEHa Ha
MHOT'OYJIEH, NPUMEHATh (OpMyJbl KBajapaTa CyMMbl M KBajJpaTra pa3HOCTH (C
OMOpOH Ha CIPABOYHYIO0 UHPOPMAIIHUIO).

Ocy1iecTBIATh Pa3joKE€HWE MHOTOYJIEHOB HA MHOXHTEINW C MOMOIIBIO
BBIHECEHHMSI 32 CKOOKU OOIEr0 MHOXHUTEJISA, TPYNITUPOBKY ClIaraéMbIX, IPUMEHEHUS
(bhopMyJ1 COKpaIIEHHOTO0 YMHOXKEHHUS (C OMOPOM Ha CIIPaBOYHYIO HH(POPMAIIHIO).

[IpuMeHATh IpeoOpa3zoBaHUsT MHOTOWIECHOB JIJISl PELIEHUS pa3JInYHbIX 33]a4
U3 MAaTEeMaTHKH, CMEXHBIX IIPEIMETOB, U3 PEAbHOU MPAKTHUKHU.

Hcnonb3oBaTh CBOMCTBA CTENEHEHM C HATypaJlbHBIMU TMOKa3aTelsiMU JIs
npeo0pa3oBaHus BBIPAXKEHUH (C OMOPOl Ha CIPABOYHYIO HH(POPMAIIHIO).

Ypasunenus u nepagencmea

PemaTe nuHeliHbIE ypaBHEHHUsI C OJHOUW IMEPEMEHHOW, NMPUMEHSS IMpaBUia
nepexoaa OT UCXOIHOIO YPAaBHEHHS K PaBHOCWIBHOMY eMy. IIpoBepsTh, ABisieTcs
JI YUCIIO KOPHEM YPABHEHUS.

Hmets mpezacraBienue o rpaduiyecKux METoJaxX MPH PEIICHUHU JIMHEHHBIX
YPaBHEHUU U UX CUCTEM.

[TogOupaTe mTpuMepbl Hap 4YHUCEN, SBISIONIMXCS PEUICHUEM JIMHEHMHOIro
YpaBHEHUS C ABYMsI IEPEMEHHBIMHU.

CTpouTh B KOOPAUHATHOM IJTIOCKOCTH I'papvK TUHEHHOTO ypaBHEHUS C IBYMS
NEePEMEHHBIMU; TIOJIB3YACh IPaUKOM, TPUBOIUTH IPUMEPHI PEIICHUS] YPABHEHUS.

PemaTh cucteMsbl IByX JIMHEWHBIX YPaBHEHUH C IBYMsI IEPEMEHHBIMU, B TOM



qucie rpagudecku (¢ omopor Ha aJirOPUTM YUEOHBIX ICUCTBUN).

CocraiAaTh (1IOCIe COBMECTHOIO aHAJIW3a) U PEIIATh JUHEHHOE YpaBHEHUE
WIA CUCTEMY JIMHEHHBIX ypaBHEHUUW IO YCJIOBUIO 33Ja4yd, UHTEPIPETUPOBATH B
COOTBETCTBUH C KOHTEKCTOM 33/1a4¥ MOJTYUYCHHBIN pPe3yIbTarT.

Koopounamot u epagpuxu. @ynukuyuu

N306paxaTh Ha KOOPAMHATHOM MPSIMOM TOUKH, COOTBETCTBYIOIIHUE 3 JaHHBIM
KOOpAMHATAM, JTy4H, OTPE3KH, HHTEPBaJIbl; 3aUCHIBATh YUCIOBBIE IPOMEXKYTKU Ha
anre0panyecKoM s3bIKe.

OTMeuaTh B KOOPAMHATHOM TJIOCKOCTH TOYKHU IO 33JIaHHBIM KOOpJWHATAM;
CTPOUTH TPaUKK TUHEHHBIX PyHKIUH. CTpouTh rpaduk GyHkimu y = kx + b,

OnuceiBaTh € TOMOIIBIO (PYHKIUNA HW3BECTHBIE 3aBUCHUMOCTU MEXKIY
BeTMYMHAMU (TI0 alNTOPUTMY YUYEOHBIX JEMCTBUI): CKOPOCTh, BPEMS, PACCTOSIHUE,
LI€Ha, KOJIMYECTBO, CTOMMOCTh; IPOU3BOAUTEIBLHOCTD, BpEMsl, 00bEM paOOTHI.

Haxonuthb 3HaueHne PyHKIUU 1O 3HAYECHHIO €€ apryMeHTa.

[Tonumate rpaduueckuii crnoco0 NpencTaBICHUS U aHaIW3a UHQOpPMaLUU;
U3BJIEKATh U HHTEPIPETUPOBATH MHPOPMAIIHIO U3 TPAPUKOB PEATbHBIX MPOIIECCOB
Y 3aBUCHMOCTEM.

8 KUIACC

Yucna u éviuucnenusn

Hcnonp30BaTh HavalbHBIE NPEICTABICHUSA O MHOXECTBE JCHCTBUTEIIBHBIX
YKCeN JIJIsl CPaBHEHUS], OKPYTJICHUS U BBIYMCIIEHUHN; U300pakaTh JA€UCTBUTEIbHbBIC
4yCila TOYKaMU Ha KOOPAUHATHOM IIPSMOM.

[IpumeHsTh TOHATHE apU(METUUYECKOTO KBAJIPATHOIO KOPHS; HAXOJIUTh
KBaJIpaTHbIE KOPHH, HCIOJIb3Ys MpPU HEOOXOTUMOCTU KaJbKYJATOP; BBIIOJIHATH
npocTeiiiue npeoOpa3oBaHMs BbIPAXXEHHUM, COJAEpKaIlMX KBaJpaTHbIE KOPHH,
WCIIOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonb30BaTh 3aMcu OOJIBIIMX M MAJIBIX YKCEN C MOMOUIBIO JI€CATHYHBIX
npoOeit u creneneit yucia 10.

Anzebpauueckue eviparxcenus

[IprMeHsATh TOHATHE CTENEHW C LENbIM II0KAa3aTelIeM, BBIITOIHATH
npeoOpa3oBaHus BBIPAXKEHHM, COAEpKAUIMX CTEIEHU C LENbIM IMoKa3aTeleM (C
UCITIOJIb30BAaHUEM CIIPAaBOYHON MH(OPMAIUN).

BbINONMHATE HECIOXKHBIE TOKIECTBEHHBIE MPEOOPA30BAHUS PALMOHATIBHBIX
BBIPOKEHUI HA OCHOBE MPABWII ICUCTBUI HAJ MHOTOWICHAMU U are0pandecKuMu
TPOOSIMHU.

PacknanpiBaTh KBapaTHBIM TPEXWICH HA MHOKUTEIIH.

[TpumensTh mpeoOpa3oBaHus BRIPAXKESHUN AJIs1 pELICHUs] Pa3IMYHBIX 3a/1a4 U3
MaTEeMaTUKH, CMEXHBIX ITPEIMETOB, U3 PEATBHON MPAKTUKH.

Ypaeuenua u nepagencmea

Pemate vHeliHbIE, KBAAPATHBIE YPaBHEHUS (C UCIIOJI30BAHUEM CIIPABOYHOM
uH(poOpMaIMU) U pallMOHAJIbHBIE YPaBHEHUS, CBOASIIMECS K HUM, CUCTEMBI JIBYX
YPaBHEHUH C ABYMS IEPEMEHHBIMHU.

IIpoBoauTe MpOCTENIIINE UCCIIENOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHUCJIE C TPUMEHEHUEM IpadUuecKuX Npe/ICTaBIeHU (YCTaHABIMBATh, UMEET



JIM ypaBHEHHE WM CUCTEMa YPABHEHUM PEIIeHUs, €CITU UMEET, TO CKOJIBKO, U TIp.) €
OMOPOM Ha aITOPUTM YUEOHBIX JEHCTBUM.

[TepexoauTh OT clOBeCHOW (HOPMYJIUPOBKH 3adadd K €€ anreOpanveckoit
MOJIEIA C TIOMOIIBK) COCTABJICHUS YPAaBHECHUSI WM CHUCTEMBl YPaBHEHUM,
WHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33]1a4U MMOJyYEHHBIA PE3yJIbTaT.

[IpuMeHSITh CBOMCTBAa YHMCIOBBIX HEPABEHCTB [JII CPABHECHUS, OLICHKH;
pelIaTh JMHEWHBIE HEPABEHCTBA C OJHOM IMEPEMEHHOM M WX CHUCTEMBI; J1aBaTh
rpauyuecKyr0 WUIIOCTPALIMI0 MHOMKECTBA PpEIICHUH HEpPaBEHCTBA, CHUCTEMBbI
HEPABEHCTB.

Dyukyuu

OnepupoBath Ha 0a30BOM YpOBHE (DYHKIIMOHANIbHBIE TOHATHUS U S3BIK
(TepMHHBI, CUMBOJIMYECKUE 0003HAUEHHUS); ONpPEACNATh 3HAUeHUE (YHKIHUU T10
3HAUYEHUIO apTyMEHTa; ONPEACNIATh CBOMCTBA PYHKIUU 10 €€ rpaduKy.

Crpouts rpadMKy dIeMEHTapHBIX QyHKIMM Buaa , Y = X%,y = X3,y =4/x ,

k o o "
Y= =, ONHUChIBaTb CBOMCTBAa YHUCIOBOM (yHKIMM 10 €€ Trpaduky (mpu
X

H€O6XOI[I/IMOCTI/I C HaHpaBHHIOIHGﬁ HOMOH_[LI-O).

9 KITACC

Yucna u évluucnenusn

CpaBHUBATH U YNIOPSAIOYMBATH PALHOHAIBHBIE U HPPALMOHATIBHBIE YUCIIA.

BeinonaaTe apudMeTnyeckre JACHCTBUS C PALMOHAIBHBIMU YHUCJIAaMH,
couetas YCTHbIE W TUCbMEHHbBIE TMPUEMBI, BBINOJHATH BBIYUCICHUS C
UppalMOHATbHBIMU YUCIAMU.

Haxonute 3HaueHuss creneHerd C LEAbIMUA TOKA3aTesIMA W KOPHEW;
BBIYUCIISITh 3HAYEHUS YHCIIOBBIX BBIPAKECHUI.

OKpyrisTh [E€UCTBUTENbHBIE YHCIIA, BBINOJHATh TMPUKUIKY pe3ysbTaTa
BBIUHCIICHUH, OLICHKY YMCJIOBBIX BBIPAKECHUMU.

Ypasénenua u nepasencmea

Pemiate TMHEMHBIE M KBaAPATHBIC YPABHEHUSI, YDABHEHUS, CBOJSIIUECS K HUM,
npocTeime JpoOHO-pallMOHAIbHBIE YPABHEHHMS.

Pemare mpocreimme cuCTeEMBl IBYX JIMHEWHBIX YPAaBHEHUW C JABYyMS
IIEPEMEHHBIMU W CHUCTEMBI JBYX YPaBHEHHMH, B KOTOPBIX OJHO YpPAaBHEHHE HE
SBJISIETCS IMHEUHBIM (I10 BU3yaIbHOU orope).

Pemate mpocteifiie TEKCTOBBIC 3aJaud alreOpaundeckuMm CrocoOoM ¢
MIOMOIIBI0 COCTABJIEHUSA YPABHEHUS WA CHCTEMBI JBYX YPaBHEHUW C JABYMS
IIEPEMEHHBIMHU.

IIpoBOAUTE MpOCTENUIINE UCCIECAOBAHNS YPABHEHUM U CUCTEM YPaBHEHUN, B
TOM YHCJI€ C TPUMEHEHHEM IrpapuuecKuX MpeACTaBlIeHUH (yCTaHaBIMBaTh, UMEET
JIM YPAaBHEHHE WJIM CUCTEMA YPABHEHHI PEIIEHUS, €CIIM UMEET, TO CKOJIBKO, U TIp.).

Pemate nuHelHbIE HEPAaBEHCTBA, KBAaJpPAaTHHIE HEPABEHCTBA; M300pakaTh
pelIeHre HEpPaBEHCTB Ha YMCIOBOM NPSIMOM, 3aIIMCHIBATH PELICHHE C IOMOILBIO
CHUMBOIJIOB.

Pemlate  cuCTEMBI JTMHEWHBIX HEPABEHCTB, CHCTEMBI  HEPABEHCTB,
BKJIIOYAIONIME KBAJpaTHOE HEPABEHCTBO, M300pa)xkaTh pEIIEHHUE CHUCTEMBbI



HEPaBEHCTB Ha YMCJIOBOM IPSIMOM, 3aIIMCBIBATH PELIEHUE C IIOMOLIBIO CHMBOJIOB.
Hcnonp30BaTh HEPABEHCTBA MPY PELICHUN PA3JIMYHBIX 33/1a4.
Dynkuyuu
Pacrio3naBate (yHKIMH H3y4eHHBIX BHUAOB. [lOKa3bIBaTh CXEMAaTUYECKU
pAacIoNIo’KEHNEe HAa KOOPJMHATHOW TUIOCKOCTH rpadukoB QyHKIud Buma: Y = KX,

k N
y=kx+b,,y=ax®+bx+c,y=x3y = x,y= ~ B 3aBHCHMOCTH OT 3HAYCHHIi

K03 hHUIIMEHTOB; ONUCHIBATh CBOMCTBA (PYHKIIUMA.

CtpouTh U U300pakaTh CXxeMaTHUYEeCKU rpaduKu KBAAPATUUHBIX (DYHKIIHM,
ONMKCHIBATH CBOMCTBA KBAJPATUUHBIX (PYHKIUHI 1O UX Tpadukam.

Pacnio3naBaTh kBagpaTruHyo GyHKIUIO 1O (popmysie, MPUBOIUTH MPUMEPHI
KBaIpaTUYHBIX (DYHKIMIA U3 peanbHOM KU3HU, PUBUKHU, TEOMETPHH.

Apugmemuueckan u ceomempuyeckasn npozpeccuu

Pacno3HaBaTh apu(pMETHUYECKYI0O U T€OMETPUYECKYIO MPOTPECCUU MpH
pa3HBIX CrlocoOax 3aaHusl.

BBINONHATS  BBIYMCIEHUS C HCHOJNb30BaHWEM (opmysl N-ro 4ieHa
apu(pMETUYECKON U T€OMETPUUYECKOM MPOrpeccuil, CyMMbl MEPBBIX N WIEHOB (C
OTOPOH Ha CIPABOYHYIO0 HHPOPMAIIHUIO).

Pemate 3amauu, CBS3aHHBIE C YHUCIOBBIMHM IOCIEAOBATEIBHOCTIMH, B TOM
qucIe 3a/1a4l U3 PealbHOM JKU3HU (C MCIOJB30BAaHUEM KaJIbKYJISATOpa, HUPPOBBIX
TEXHOJIOTU).

[INIAHUPYEMBIE ITPEJIMETHBIE PE3YJIBTATBI OCBOEHU A

[TPUMEPHOI PABOYEM ITPOTPAMMGBI KYPCA «I'EOMETPU S»

(ITO TOAAM OBYUYEHUA)

OcBoenne yuebHOro kypca «I'eomerpusi» Ha ypoBHE OCHOBHOIO OOIIETO
oOpa3oBaHUs JIOJDKHO OOECIeYuBaTh JOCTHIKEHHE CIEAYIOIIHMX MPEIMETHBIX
00pa30oBaTENIbHBIX PE3YIbTATOB:

7 KUIIACC

Pacno3HaBaTh W3y4Y€HHbBIE T€OMETPUYECKUE (PUTYPBI, OINPEAENATh HX
B3aMMHOE pPAacCIOJIOKEHHE, H300pakaTb T'€OMETPUYECKHUE (UTYpBI; BBIMOIHATH
YEPTEXKHU M0 YCIOBUIO 3a7auu. MI3MepsaTh TMHENHHbIE U YTIIOBbIE BEIMYMHBI. PemaTth
3a/1a4M HA BBIYUCIICHHUE JJIMH OTPE3KOB U BEJIMYUH YIJIOB.

Henats rpyOyi0 OIIEHKY JMHEHHBIX W YTJIOBBIX BEIUYHH MPEIMETOB B
peaslbHOM KHU3HU, Pa3MEPOB MPUPOAHBIX O0BEKTOB. Paznuyarh pasmepbl 3THX
OOBEKTOB 10 MOPSAKY BETNUHHBI.

CtrpouTh 4epTekd K TEOMETPUYECKHM 3aJadyaM (C HUCHOJIb30BAHUEM
CMBICIIOBOM OIOPHI: HABOSIIUE BOTIPOCHI U/WIIN aJTOPUTMa YUEOHBIX TCUCTBUIN).

[Tonp30BaThCAd NpPU3HAKAMM PABEHCTBA TPEYTOJBHUKOB, HCIOJIb30BaTh
MPU3HAKU U CBOMCTBA paBHOOEAPEHHBIX TPEYTOJILHUKOB MIPU PEILICHUH 3a]1ay.

[IpoBOaUTE NOKA3aTENBCTBA HECIOKHBIX TEOMETPUUECKUX TEOPEM.

[Tonb30BaThCAd NpPHU3HAKAMH PABEHCTBA MPSIMOYTOJBHBIX TPEYTrOJbHUKOB,
CBOMCTBOM M€JIMaHbl, TPOBEAEHHON K TUIIOTEHY3€ MPSAMOYTOJIBHOTO TPEYTOJIbHUKA,
B PEILIEHUH T€OMETPUUECKUX 3a/1au (C UCIOIb30BAHUEM 3PUTEIBHON HATJISIHOCTH



u/unv BepOaJbHON OMOPHI).

Onpenenars NapamieIbHOCTh MPSMBIX C TOMOIIBIO YTIIOB, KOTOPHIE 00pa3yeT
Cc HUMH cekyuas. OnpenensaTh napauieJIbHOCTh MPSAMBIX C IMOMOIIBIO PaBEHCTBA
PACCTOSIHUM OT TOYEK OAHOU MPSIMOM 10 TOYEK APYTOM MPSMOMU.

Pemats 3a1aun Ha KiieT4aToi Oymare.

[IpoBONTH BBIYMCIEHHUS M HAXOAUTh YHUCIOBbIE M OyKBEHHBIE 3HAYCHHUS
YTJIOB B TEOMETPUYECKHUX 3a/1a4aX C UCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJIbHUKOB
U MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX IPU IMEPECEUYECHUU ABYX
NapaJuIeNbHBIX NPSIMBIX CEeKyllel. Pemars npakTuueckue 3aauu Ha HaXO0XKJICHHE
YTJIOB.

HMeTs npeacTaBieHUE O MOHATHE TEOMETPUYECKOTO MECTA TOYEK.

@opMyIHMpOBaTh ONPEACICHUS OKPYKHOCTH M Kpyra, XOpAbl MU JAHAMETPA
OKPY>HOCTH, MOJIb30BAThCSI UX CBOMCTBAMH. Y METh IPUMEHSATH 3T CBOWCTBA IIPH
pELICHUH 3aa4.

OpueHTHpOBaTbCSI B MOHATHUSAX: ONHMCAaHHAs OKOJIO  TPEyroJbHUKA
OKPYHOCTb, IEHTP OMUCAHHOW OKpY>KHOCTH. OnepupoBaTh Ha 0A30BOM YpOBHE
(dakTamMu 0 TOM, YTO OMCCEKTPHUCHI YIJOB TPEYTOJIbHUKA MEPECEKAIOTCS B OJHOU
TOYKE, U O TOM, YTO CEPEIUHHBbIE MEPIEHIUKYJSAPbl K CTOPOHAM TPEYTrOJIbHUKA
MEPECEKAIOTCS B OJTHOM TOYKE.

OpueHTHpOBaTbCSI B TOHATHSX M ONEPUPOBATh Ha 0a30BOM YpOBHE:
KacaTejibHasg K OKPY>XKHOCTH, T€OpeMa O NEPIEHAMUKYJSIPHOCTH KacaTeIbHOM M
paauyca, IpOBEAEHHOIO K TOYKE KacaHHsl.

VMeThs mpencraBlieHHE O NPOCTEHIIMX TI'€OMETPUYECKHX HEPABEHCTB, HX
IIPaKTUYECKOM CMBICIIE.

IIpoBONTH OCHOBHBIE T€OMETPUUECKUE TOCTPOEHUS € MTOMOIIBIO UPKYJIS U
JIMHEUKHU.

8 KUIACC

Pacno3HaBaTh OCHOBHBIE BHJBl YETBIPEXYTOJBHUKOB, HMX 3JEMEHTHI,
M0JIb30BATHCS UX CBOMCTBAMU NPH PEUIEHUH T€OMETPUUECKUX 3aau.

OpueHTUpPOBATHCS B MOHATUH — TOUKU MEPECEUCHUS MEUaH TPEYTrOJbHUKA
(eHTpa mMacc) B pelieHur 3a1ad.

Branetrs moHsiTueM cpeHEl JIMHUU TPEYroJIbHUKA U Tpaneluu, MPUMEHSITh
MX CBOMCTBAa IIPM PELUICHUWM MPOCTEUMIIMX TIeOMETpUUECKHX 3anad. lmMers
npexacrasieHue o teopeme daneca M TeopeMe O MPONOPLUUOHAIBHBIX OTpE3Kax,
NPUMEHATh UX JJISI PEIICHHs] MPaKTHYECKUX 3ajady (C Omopod Ha 3pUTEIbHYIO
HarJsiTHOCTD).

[IpumMeHaATh TpU3HAKU TOAO00USI TPEYTOJHLHUKOB B PEIICHUH HECIOKHBIX
r€OMETPUYECKUX 3a]ay.

[Tonb3oBaTbesa Teopemoil Iludaropa nans pemieHuss reoMeTpUYECKUX MU
MPaKTUYECKUX 3a]1a4.

Brnagers mMoHATHAMHM CHHYCAa, KOCHMHYCa M TaHI€HCa OCTPOro yIJia
NPSIMOYTOJIBHOTO TPeyrojbHUKA. [101b30BaThCsl STUMU MOHSTUSIMU ISl PELICHUS
MPaKTUYECKUX 33724 (IIPU HEOOXOIUMOCTH C ONOPON Ha aITOPUTM MPABUIIA).

Beruucnare  (pa3auuHbiIME - criocobamu) (C OMOpPOM HaA CHPaBOYHYIO



uH(pOpMAIMIO) IUIOUIa[b TPEYroJbHUKA M IUIOIIAJM MHOTOYIOJbHBIX (UTYD
(MoAB3ysICh, TJI€ HEOOXOUMO, KaTbKyIATOPOM). [IpUMEHSATh MOTydYeHHbIE YMEHHUS
B IIPAKTUYECKHX 3a1a4aX.

Brnaners NMOHATHSMM BIMCAaHHOTO W LEHTPAIBHOIO YIJA, HCIOJIb30BaTh
TEOPEMBI O BIIMCAHHBIX yIriax, yriiaX MEXIy XOpJaMHU (CEKYIIHMH) U yIiIe MEXIY
KAacaTeIbHOM U XOPAOU MPH PEIICHUH NMPOCTEUIINX TEOMETPUUECKUX 3a/1a4.

Bianers MOHATHEM ONMCAHHOTO YETBIPEXYTOJBHUKA, IPUMEHATH CBOWCTBA
ONMCAHHOTO YETHIPEXYTOIBHUKA IIPU PELICHUH NPOCTEHIINX 3a4a4.

IIpuMeEHATh MOJY4YEHHBIE 3HAHMS Ha IIPAKTUKE — CTPOUTH MAaTEMAaTHYECKHE
MOJEIIN JUIS 3a/1a4 PEAIbHON JKU3HU U NIPOBOJUTH COOTBETCTBYIOIINE BBIUMCICHUS
C NPUMEHEHUEM MOJ00Us U TPUTOHOMETpUHU (TOJB3YSICh, TIE HEOOXOAMMO,
KJIBKYJISITOPOM).

9 KITACC

3HaTh TPUTOHOMETPUYECKHE (YHKIMH OCTPBIX YIJIOB, HAXOJIUTh C HX
MOMOILBIO PA3JIMYHBIE 3JIEMEHTHI MPSMOYTOJBHOTO TPEYroibHUKA («pelmeHue
IPSIMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaxoauTh (¢ MOMOIIBIO KadbKyJISATOPa) JJIUHBI
Y YTJIbl ISl HETAOJUYHBIX 3HAYEHU .

[Tonb3oBaTbea popMynaMu IPUBEACHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJIECTBOM JIJII HAXOXKJIECHHSI COOTHOIICHUH MEXAY TPUTOHOMETPUUYECKUMU
BEJIMYMHAMU (C OIIOPOH Ha CIPAaBOYHYIO HH(OPMALIHUIO).

Hcrons30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB ISl HAXOXKACHUS PA3IMYHbIX
3JIEMEHTOB TPEYroJIbHUKA («PELIEHHE TPEYyroJbHUKOBY), NPUMEHATh HUX IpHU
PELIEHUH MPOCTEMIINX TEOMETPUYECKUX 3a1a4.

Brnagerp moHsTHsAMH  npeoOpa3oBaHMs  MMOAOOMS, COOTBETCTBEHHBIX
3JIEMEHTOB MOAO0HBIX Guryp. [lonb3oBarbest cBOWCTBaMU 10100MS TPOU3BOJIBHBIX
buryp, ymMeTb BBIYUCIATH JJIMHBI M HAXOJUTh YIVIbl Yy MOAOOHBIX ¢uryp (1o
aNropuT™My y4eOHbIX AedcTBUil). [IpuMeHaTh CBOMCTBA MOI00US B MPAKTUYECKUX
3a/layax. YMeTb NPUBOAUTH MPUMEPHI NOJOOHBIX (PUTYP B OKPYkKAIOIEM MHUPE.

[Tonb3oBaTbca TeopeMaMH (MO BU3YaJIBHOM ONOpPE) O MPOU3BEACHHUU
OTPE3KOB XOPJI, O MPOU3BEACHUH OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeJbHOM.

[Tonb30BaThCAd BEKTOpaMH, MOHUMATh MX TF€OMETPUUECKUI W (PU3NYECKH
CMBICII, MPUMEHATh WX B PEUICHUU TEOMETPUUYECKUX U (DU3MYECKUX 3aj]ad.
[IpuMEHSATh CKAIAPHOE MPOU3BENCHUE BEKTOPOB ISl HAXO0XKICHMS IJIUH U YTJIOB.

[Tonp30BaTbCd METOAOM KOOPAMHAT HA INIOCKOCTH, NPHUMEHSTh €ro B
PELIEHNH F'€OMETPUUYECKUX U TPAKTUYECKUX 3a]a4.

Bragete NOHATHUSAMU NPaBUIBHOTO MHOTOYTOJIBHHMKA, JUIMHBI OKPYXHOCTH,
JUIMHBI JTyTH OKPYKHOCTH M PaJMAHHON MEphI yIila, YMETh BBIYMCIIATH IUIOIIA/Ib
Kpyra M ero yacrteil (c omopoil Ha cmpaBouHyro uHGpopmaruio). [IpumeHsTh
MOJIyYeHHbIE YMEHUS B MIPAKTUYECKUX 3a/1ayax.

Haxonuth ocu (WM LEHTPBI) CUMMETPUU (UTYp, TPUMEHSATH IBUKEHUS
MJIOCKOCTH B MPOCTEHUIINX CITydasix.

[IpuMeHATh MOJyYEHHbIE 3HAHMS HA MPAKTUKE — CTPOUTh MAaTeMaTUYECKHE
MOJIeNIU JIJIS 3a/1a4 PeabHOW JKU3HU U MPOBOJIUTH COOTBETCTBYIOIINE BBIYUCICHUS
C NPUMEHEHHEM MNOoJ00MsI W TPUTOHOMETPUUECKUX (YHKIUN (MOJB3YsACh, T/



HE0O0XO0IMMO, KAJIBKYJISITOPOM).

IJIAHUPYEMBIE ITPEJIMETHBIE PE3VJIbTATBI OCBOEHHMA

[IPUMEPHOM PABOYEN ITPOI' PAMMBI KYPCA «BEPOITHOCTH U

CTATUCTUKA (ITO TOAAM OBYUEHUA)

[IpenmeTHbIE pe3ynbTaThl OCBOEHUS Kypca « BeposATHOCTh U CTaTUCTUKA» B
7-9 xaccax xapakTepu3yrTCs CIETYIOIUMHA YMEHUSIMH.

7 KJIIACC

Yutare uHPOpMalMIO, TPEACTABICHHYIO B Ta0nuIax, Ha Jdarpammax;
NPEACTaBIATh JAaHHbIE B BUAE TaOJMIl, CTPOUTH JUArpaMMbl (CTOJIOMKOBBIE
(ctonmbyaTeie) W KPYroBble) II0 MAacCHMBaM 3HA4YeHUH (C HCIOJIB30BAHHEM
3pUTEIBLHON HATJISAHOCTU W/UITM BepOAIbHOM OTIOPHI).

OmuceiBaTh W HWHTEPIPETHPOBATH  pEAbHBIE  YWCJOBBIC  JaHHBIC,
MIPE/ICTABIICHHBIC B TAOJIMIIAX, HA TUarpaMMax, rpadukax.

OpueHTHPOBATHCSI B TMOHATHIX M ONEPUPOBATH MMH Ha 0a30BOM YpOBHE:
cpenHee apuMeTHUECKOoe, MeIuaHa, HauOosblliee W HaWMEHbIee 3HAYCHUS,
pa3mMax.

NmeTp mpencrtaBieHrne O CIy4yalHOM W3MEHYMBOCTH HA IPUMEPAX ILIEH,
(GU3UYECKUX BEIWYWH, aHTPOTIOMETPUUYCCKUX JTaHHBIX; UMETh IPEACTABICHHUE O
CTaTUCTUYECKON YCTOMYNUBOCTH.

8 KUIACC

N3Bnekate u mpeoOpa3oBbIBaTh MH(POPMAIIUIO, MPEACTABICHHYIO B BUJC
Tabnuil, TuarpamMm, rpaduKoB; MPEACTABIATh JaHHBIC B BUAC TaONUIl, AUArpamM,
rpaduKoB.

OnuceiBaTh MOCJIE€ COBMECTHOI'O  aHajiu3a JIaHHbIE C  MOMOUIBIO
CTaTUCTUYECKUX MOKa3aTeeil: CpelHUX 3HAUYEHU U Mep pacceuBaHus (pa3max,
JUCIIEPCHS M CTAHIAPTHOE OTKJIOHEHUE).

HaxoauTh 4acTOTHI YMCIOBBIX 3HAYEHUN U YACTOTHI COOBITUM, B TOM YHUCIIE
Mo pe3yjabTaTaM HM3MEPEHHM M HaOMIOJeHUN (C HCMOJb30BAHUEM 3PUTEILHON
HaIJISIHOCTH W/WIHM BepOaIbHOU OMOpHI).

Haxonutb BEpOSITHOCTH CIy4alHBIX COOBITUM B ONBITAX, 3HAs BEPOSITHOCTH
AJIEMEHTApHBIX COOBITUI, B TOM UYHCIE B OMBITaX C PaBHOBO3MO>KHBIMHU
AJIEMEHTAPHBIMU COOBITUAMH (C UCTIOJIH30BAaHUEM 3PUTEITHLHON HATJISTHOCTH W/WITU
BepOaIbLHOM OTIOPHI).

Nmets mpencraBieHrne o rpadUyecKUX MOJEISIX: JEPEBO CIyYalHOTO
AKCHEPUMEHTA, JUarpamMMbl DiJiepa, YUCIoBas mpsiMas.

OmnepupoBath MOHATUSIMHU Ha 0230BOM YPOBHE: MHOKECTBO, MTOJAMHOKECTBO;
BBITIOJIHATHL ~ ONEpalid HaJl MHOXECTBaMHU: OObEIUHEHHUE, TepeceUyeHue,
JIOTIOJITHEHUE; TIEPEUHCIISITh JIEMEHThI MHOXKECTB; MPUMEHSATh CBOMCTBA MHOKECTB
(C MCTIOJIB30BAHUEM BU3YaIbHOU OMOPHI).

Nwmeth nipecTaBieHne o rpapuueckoM MpeCTaBICHUE MHOXKECTB U CBA3EH
MEXIy HUMU JJIsI ONUCAHUSI TPOIIECCOB M SIBJICHUM, B TOM YHCJI€ MPU PEIICHUU
3a/1a4 U3 APYruX Y4eOHBIX MPEIMETOB U KyPCOB.



9 KITACC

W3Bnekatb © mpeoOpa3oBbIBaTh HHPOPMAIMIO, MPEACTABICHHYIO B
pa3IMyYHBIX MCTOYHHMKAX B BHUAE TaONuUI, guarpamm, rpadukoB; MpPECTaBIATH
JaHHBIE B BUJE TAOJHUII, AUarpaMm, rpaduKoB.

Pemartp mpocreiiiue 3amadu OpraHU30BaHHBIM NEpeOOpOM BApUAHTOB, a
TaK)K€ C UCIIOJIb30BAHNEM KOMOMHATOPHBIX PABHII U METOJIOB.

HmeTp npeacTaBieHue 00 ONMUCATENBbHBIX XapaKTEPUCTUKAX ISl MaCCUBOB
YKCJIOBBIX JAHHBIX, B TOM YHCJIE CPEHUE 3HAUCHMS U MEPBI paCCEUBaHUS.

HaxoauTs 4acTOThI 3HaYEHUI U 4aCTOTHI COOBITUS, B TOM YHCIIE MOJb3YSICh
pe3ysbTaTaMu MPOBEIEHHBIX U3MEPEHUI U HaOII0IEHUH (C OIIOPOM Ha CIIPABOYHYIO
nH(popMaruio).

HaxoauTbs BEpOsATHOCTH CIIy4alHBIX COOBITHM B M3YYEHHBIX OIBITaX, B TOM
YHUCJIE B OMNbBITaX C PAaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMH COOBITUSMH, B CEPUSIX
WCIIBITAHUM JI0 IEPBOTO YCIIEXa, B CEPUAX UCIIBITAHUNM bepHyun.

NmeTp mnpencraBiieHWE O CIIyYalHOW BEIMYMHE W O PaACHpENCICHUN
BEPOSATHOCTEM.

NmMerh mnpeAcTaBi€HHE O 3aKOHE OOJBIIMX YHCEN KaK O MPOSBICHHUU
3aKOHOMEPHOCTH B CIIyYallHOM M3MEHYMBOCTH M O POJIM 3aKOHA OOJBIIMX YHCEN B
IPUPOAE U OOIIECTBE.



