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[TOACHUTEJIBHASA 3AIINCKA

PabGouas mporpaMma 1Mo MareMaTuke Il OOydalomuXcs C  3aJepiKKOU
ncuxudeckoro passutug (manee — 3[IP) Ha ypoBHE OCHOBHOrO OOUIETrO
oOpa3oBaHMsI TOATOTOBJIEHAa Ha oOCHOBe @enepalibHOTO TOCYIapCTBEHHOTO
o0pa30BaTeNbHOTO CTaHJapTa OCHOBHOro obmiero ooOpaszoBanus (ITpukas
Munnpocsemienuss Poccum ot 31.05.2021 r. Ne 287, 3apeructpupoBaH
MunucrepctBoMm rocturun  Poccuiickon  ®enepamuun 05.07.2021 r., per.
HOMEP 64101) (manee — DI'OC 0OO0O0), aJalITUPOBAaHHOW OCHOBHOM
00pa30BaTeNbHON MPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHus 00yUYaOIIUXCs C
3anmep kKol meuxudeckoro passutus (mainee — [TAOOIT OOO 3IIP), paboueit
porpaMmMbl  OCHOBHOTO 0011ero oOpa3oBaHus Mo mpeameTry «MareMarukay,
IPOrpamMMbl BOCIIUTaHUA, C YYETOM PaCHpeeICHHBIX MO KJIaccaM IMPOBEPSIEMBIX
TpeOOBaHMI K  pe3ylibTaraM  OCBOCHHMS  AJIaITUPOBAHHOM  OCHOBHOM
o0pa3zoBaTeILHON MPOrpPaMMbl OCHOBHOTO OOIIEero oOpa3oBaHus OOyYaromuxcs C
3aJIepKKOM TCHUXWYECKOro pa3Butud. B paboueil mporpaMMe ydTeHbl HJIEU U
noJyiokeHus: Konnenuuu pa3Butus MaTemMaTHueckoro odpasoBanust B Poccuiickoit
denepanu.

OO0mas xapakrepucTuKa y4eOHOro npeamera « MareMaTuka

VY4eOnbli npeamer «MaTeMaTruka) BXOJIUT B MIPEAMETHYIO 00s1acTh «MaTtemaTuka
u uHpopMaTuka». OH CIOCOOCTBYET Pa3BUTHIO BBIYMCIUTEIBHON KYJIBTYpbl U
JIOTUYECKOTO MBIIIIEHUS, JOPMUPOBAHUIO YMEHHUS MOJIb30BATHCA alrOpUTMaMHU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOJIUMBIX B MOBCEIHEBHOU
*u3Hu oOyuaromuxcsi ¢ 3I[IP. VYueOHbIli mnpenMeTr pa3BHBAeT MBIIUICHHE,
MPOCTPAHCTBEHHOE BOOOpakeHUEe, (YHKIIMOHAILHYIO T'PaMOTHOCTh, YMEHUS
BOCIIPUHUMATh U KPUTHUUYECKU aHAIM3UPOBATH MH(OpPMAIUIO, MPEICTABICHHYIO B
pa3IUYHbIX (POpMax.

OOyueHue mMaTeMaTuke TAET BO3MOXKHOCTHh pa3BuBaTh y oOywaromuxcs ¢ 3IIP
TOYHYIO, pallMOHAJIBHYI0 U WH()OPMATUBHYIO peyb, yMEHHE OTOMpaTh Hauboiee
MOAXO/SIINE SI3bIKOBBIE, CHMBOJIUYECKUE, rpaduUeCcKrue CpeCTBa sl BIPAKEHUS
CYKJIEHUI U HATJIAIHOTO UX MPEACTaBICHUS.

HeoOxoaumMbiM KOMIIOHEHTOM OOIIEH KyJbTYphl B COBPEMEHHOM TOJIKOBAaHUHU
ABJIEeTCSl OO0Ilee 3HAKOMCTBO C METOAaMU TIO3HAHUS JEHCTBUTEIBHOCTH,
IIPEICTABICHUE O IMPEAMETE W METOJAaX MATEMAaTHKH, MX OTIUYHA OT METOJOB
JIPYTUX €CTECTBEHHBIX U T'yMaHUTApHBIX HAyK, 00 OCOOEHHOCTAX MPUMEHEHUS
MaTEeMaTUKH JJIs PEIICHUS HAy4YHBIX M TMPUKIATHBIX 3amad. Takum oOpazom,
MaTeMaTH4YecKoe o0pa3oBaHWE BHOCHUT CBOM BKiIaa B (opmupoBaHue oOmien
KYJbTYpPhI YEJIOBEKA.

W3ydyeHne MaTeMaTWKH TakXe CIOCOOCTBYET 3CTETUYECKOMY BOCIUTAHUIO
4yeJioBeKa, MOHMMAHHUIO KpPacoOThl U M3SIECTBA MAaTEMAaTUYECKUX PaCCYKICHUMH,
BOCHIPUSATHIO TEOMETPUUECKUX (POPM, YCBOCHHIO HJIEN CUMMETPUH.



[Iporpamma oTpaxkaer cojep:kanue o0ydeHus npeamery «MaTeMaTruka» ¢ yueTom
0Cco0BIX OOpa3zoBaTenbHBIX MOTpeOHOCTEH oOyuatommxcs ¢ 3[IP. Omnamenwue
y4eOHbIM mpeaMeroM «MareMaTrkay MPeACTaBIsIeT ONPENEICHHYIO CI0XHOCTb
st yaaruxcst ¢ 3[1P. YV o6yuarommxcs ¢ 3[1P manbonee BrIpa)keHbI OTCTaBaHUS B
Pa3BUTHHU CIIOBECHO-JIOTMYECKUX (OPM MBIIIUICHHS, MO3TOMY aOCTpakTHBIE H
OTBJICYEHHBIE KaTETOPUU UM TPYJIHOIAOCTYIHBIL. B TOE Bpems IMpHU CIEHHAIBHOM
oOyueHuu OOyd4arouecss MOTYT BBIMNOJHATH 3aJaHud MO anroputMmy. OHH
BOCIIPUHAMYHBBI K TTOMOIIY, MOTYT BBIIIOJHUTH MEPEHOC HA aHAJIOTMYHOE 3aJaHUE
YCBOEHHOr0 croco6a pemeHns. CHIKEHHE Pa3BUTHSI MBICIUTENIBHBIX ONEpALUi 1
3aMEJUIEHHOE CTAaHOBJICHHE JIOTUYECKUX JEUCTBUM NPUBOASAT K HEAOCTATOYHOU
OCMBICJIEHHOCTH COBEPIIAEMBIX YUE€OHBIX JEHCTBUNA. Y 00ydaronuxcs 3aTpyIHEHBI
CUYETHBIC BBIYUCIICHUS, MPOU3BOJUMBIC B yME. B MUCbMEHHBIX BBIYUCIICHUSX OHU
MOTYT MPOMYCKaTh OAWH W3 MPOMEXKYTOUHBIX maroB. [Ipu pabore ¢ 4MCIOBBIMU
BBIPAKEHUSIMU, BBIYMCICHUEM HUX 3HAYCHUS MOTYT HE YJEpPKUBATh NMPaBUIIbHBIN
nopsok aevicteuil. [lpu ynpouieHun, npeoOpa3oBaHUK BBIPAKEHUN ydalllUecs C
3IIP He MOryT CaMOCTOSITENIBHO IPUHATH PEIICHHE O MOCIEA0BATEIIBHOCTH
BBINIOJIHEHUS J1eUCTBUI. KOHKPETHOCTh MBILIEHUS! OCJIOKHSIET YCBOCHHSI HaBbIKA
pElLICHUs] ypaBHEHUW, HEPABEHCTB, CUCTEMbl ypaBHEHHU. M ManogocTymHO
COBEpIICHHE 00paTUMBIX OIIEpallUii.

Hu3skuii ypoBeHb pa3BUTHUS JOTUYECKUX ONEpalnid, HEAOCTATOYHAs! 000OIIEHHOCTh
MBIIUICHUSI 3aTPYAHSAIOT H3ydeHUEe TeMbl «DyHKIUMW»: TpU  ONPEACICHUU
(YyHKUMOHAIBHOM 3aBUCHUMOCTH, TIpU ONUCAaHUU Tpaduueckoll cUTyaluw,
UCIIOJIb3Ysl TEOMETPUYECKHM, anreOpandeckuii, (QYHKIIMOHAIBHBINA  SI3BIKU.
Hepenko yuamuecs He BUAAT pa3HULBI MEXAY 00JacThbiO onpeneiaeHus GpyHKIuu
1 00JIaCThIO 3HAUCHH.

Pemenne 3amauy compsikeHO € TPYAHOCTAMU O(QOPMIICHHS KpaTKOM 3aIlucH,
NPOBEIACHUs  aHalIM3a  YCJIOBHS  3aJayd,  BBIACIEHUS  CYIIECTBEHHOTO.
Oo6yuaronuecss ¢ 3IIP 3arpyanstoTcst caenaTh yMO3aKJIHOYEHHE OT OOIIero K
YaCTHOMY, HEPEIKO BBIOMPAIOT HEpalMOHAJbHBIE CIIOCOOBI PEIIeHHs, HWHOTIA
OTrpaHUYMBAIOTCA MAHUITYJISIUSMU C YUCITAMH.

[Ipu m3ydyeHuu reomeTpudeckoro Marepuaiia odydaromuecs ¢ 3I1P cramkuBaroTcs
C TPYIHOCTBIO J€NaTh JOTHYECKUE BBIBOJABI, CTPOUTH IOCJIEA0BATEIbHbIC
paccyxnenus. HenpouHble 3HaHUS OCHOBHBIX TEOPEM T'€OMETPUU TMPUBOIUT K
olMOKaM B PELIEHUH reoMeTpuueckux 3anad. OOydarommecs MOTYT HOJIMEHUTh
dbopmyiy, HEPaBUIILHO MPUMEHUTH Teopemy. K cepbe3HbIM OlIMOKaM B pEIICHUH
3a/1a4 OPUBOAAT HEIOCTATOYHO Pa3BUThIE MPOCTPAHCTBEHHbIC MpeacTaBiieHus. M
CJIOKHO BBITIOJIHUTHh YEPTEXK K YCJIOBHUIO, B MHUCHbMEHHBIX pa00OTaX OHU HE MOTYT
MIPUBECTH OOBICHEHUE K YEPTEKY.

To4YHOCTH 3alOMUHAHUS ¥ BOCIPOM3BENCHUS Y4€OHOTO MaTepHalia CHUKEHBI TI0
NpUYMHE CIAa00CTH MHECTUYECKOM JESTENbHOCTH, CYXKEHHUsS o0bemMa MaMsTH.
O6yuaromumcest ¢ 3I1P TpeOyetcst Oosbilie BpeMEHN Ha 3aKperUieHne maTepuarna,
aKTyaJn3alus 3HaHUI M0 ONOpe IPHU BOCIPOU3BEICHUH.



Jlig mpeofosieHust TPYJIHOCTEW B M3y4E€HHUH yueOHOro mpeamera «MaTemaTuka
HeoOXoauMa ajanTaius o0beMa U XapakTepa ydeOHOro Marepuana K
NO03HABaTEJIbHBIM BO3MOKHOCTIM ydamuxcst ¢ 3[1P. Cnenyet yueOHbIil MaTepuai
MPETNOAHOCUTH HEOONBIIUMHU MOPIUSIMH, YCIOXKHSIS €ro MOCTENeHHO, N3bICKUBATh
CocoObl  ajanTallud TPYAHBIX 3aJaHUi, HEKOTOphIE TEMBbl JaBaThb Kak
O3HAKOMMTEJIbHBIEC;  HMCKJIIOYAaTh  OTACJIbHbIE  TPYAHBIE  JIOKA3aTEIbCTBA;
TEOPETUYECKHI MaTepuand PEeKOMEHIyeTCS H3ydaTh B IMPOLIECCe MPaKTUYECKOU
JESATENIBHOCTH 10 pelieHno 3afady. OpraHuyecKkoe €AMHCTBO IMPAaKTUYECKOW U
YMCTBEHHON JEATEIbHOCTH YYAIllUXCS HAa ypOKaX MaTeMaTHKU CHOCOOCTBYIOT
IPOYHOMY M CO3HATEIbHOMY YCBOCHHMIO Oa3MCHBIX MaT€MaTHYECKHX 3HAHUHA U
YMEHUM.

Hean u 3axa4n u3y4enus yueOHoro npeamera «MaremaTuka

[IpuopureTHbIMU Yyenamu 00ydeHUs: MaTeMaTuke B 5—9 Kkiaccax sBIISIOTCS:

* (opMUpOBaHHE IEHTPAIBHBIX MAaTEMAaTUYECKUX MOHATUN (YUCIIO, BEJIMYUHA,
reoMeTpuIecKast durypa, NepeMeHHas, BEPOSATHOCTb, byHKIIHS),
o0ecrneunBalONIMX MPEEMCTBEHHOCTh M TEPCIEKTUBHOCTh MAaTEMAaTHYECKOIO
oOpazoBanus ooyuatomuxcs ¢ 311P;

* pojnBeneHue oOyvaromuxcs ¢ 3[IP Ha goctymHOM i HUX YpPOBHE K
OCO3HAHUIO B3aUMOCBSI3M MaTEMAaTUKU U OKPYXKAIOLIEr0 MHUpa, MOHHUMAaHUE
MaTEeMaTHUKH KaK YacTu OOIIEeH KyJIbTyphl YEJIOBEUECTBA;

" pPa3BUTUE MHTEUICKTYyaJbHbIX W TBOPUYECKUX CHOCOOHOCTEH OOYYarOIIMXCS C
311P, no3HaBaTebHOW AKTUBHOCTH, UCCIIEA0BATENBCKUX YMEHUMN, KPUTUUHOCTH
MBIIUIEHUS, UHTEPECa K U3YYEHUIO MAaTEMATHKY;

* (¢opmupoBaHre (PYHKIIMOHATHLHON MaTEMaTHUUYECKONW TpPaMOTHOCTH: YMEHUS
pacmo3HaBaTh  MPOSIBJICHUS ~ MAaTEMaTHYECKUX  TOHATHNH, OOBEKTOB U
3aKOHOMEPHOCTEH B pEAIbHBIX >KU3HEHHBIX CHUTyallUsSX WU MpPU HU3YYECHUU
JIPYTUX Y4EOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEM,
dbopMyIMpoBaTh MX Ha S3BIKE MAaTEMaTUKH W CO3/1aBaTh MaTEMaTUYECKUE
MOJIEIM, TPUMEHSATh OCBOCHHBIM MaTEMaTUUECKUW ammapar Jjs perieHus
MPAaKTUKO-OPUEHTUPOBAHHBIX ~ 3a/Ja4, MWHTEPIPETUPOBATH M  OLICHUBATH
MOJTyYEHHBIE PE3YJIbTATHI.

JlocTuxeHue dTUX 1eel 00ecreuynBaeTCs pelIeHUEM CIEIYIONINX 3a0ay.

* ¢opmupoBath y oOyuatomuxcs ¢ 3[IP HaBeikM yueOHO-TIO3HABATEILHOU
NEATEeIbHOCTH: TIJIAHUPOBaHUE pPaOOTHI, TOWCK palMOHAJIBHBIX TyTeH ee
BBITIOJTHEH U, OCYIIIECTBIECHUSI CAMOKOHTPOJIS;

" CHOCOOCTBOBAaTh MHTEIUICKTyAIbHOMY pPa3BUTHIO, (OpMUPOBATH KauecTsa,
HEO0OXOIMMbIC YEIOBEKY JJIsl TOJHOIIEHHON KWU3HU B COBPEMEHHOM OOIIECTBE,
CBOMCTBEHHBIE MAaTEMATHUYECKON NESATEIbHOCTU: SICHOCTU U TOYHOCTH MBICIIH,
WHTYHUIIUU, TIPOCTPAHCTBEHHBIX MPEACTABICHUN, CIOCOOHOCTH K MPEO0JICHUIO
TPYIHOCTEW;



* (QopmupoBaTh KIIOUEBbIE KOMIETEHLIMM Y4YAllMXCsl B paMKax IpeIMETHOU
obnactu «MareMaTuka U ”HPOPMATHKAY;

" pa3BHUBaTh MOHATUITHOE MbINUIEHUS 00ydatomuxcs ¢ 3I1P;

"  OCYILIECTBJISTh KOPPEKIIMIO MMO3HABATENbHBIX TporieccoB oOydaromuxcs ¢ 3I1P,
HEOOXOJUMBIX JiJII OCBOEHHMS MPOTPaMMHOIO Marepuajga Mo ydyeOHOMY
IIPEIMETY;

" [peaycMaTpUBAaTh BOZMOXXHOCTh KOMIIEHCAIUK 00pa30BaTeNIbHBIX ACPHUIIMTOB B
OCBOEHHUU IMPENLIECTBYIOIIEIO MNPOrPpaMMHOI0 MaTepuana y oOydaroluxcs C
3I1P u HEAOCTAaTKOB B KX MaTeMaTHYECKOM Pa3BUTHH;

* copMHUpPOBATH YCTOMUMBEIN HHTEPEC YUAIIUXCS K MPEAMETY;

" BBIABJISATH U Pa3BUBAaTh MATEMATUYECKUE U TBOPUECKHE CITIOCOOHOCTH.

OCHOBHBIE JINHUM COJACP/KAaHUS Kypca mMaTeMatuku B 5-9 kmaccax: «Yucna um

BbIUKCICHUS», «Auredpa» («Anredpandyeckue BbIpaXEHUs», «YpaBHEHUS U

HepaBeHCTBa»), «DyHkmum», «l'eomerpus» («I'eomerpuueckue (UIypbl U HX

CBOMCTBa», «VI3MepeHne TreoMeTpUYEeCKUX BEIMYHUHY»), «BeposSTHOCTh U

CTaTUCTHKa». J[aHHBIC TMHUU PA3BUBAIOTCS NapAJIJIEIbHO, KaX/1asd B COOTBETCTBUU

C COOCTBEHHOW JIOTMKOW, OJHAKO HE HE3aBUCUMO OJIHA OT APYIrOi, a B TECHOM

KOHTaKkTe H B3aumozeiictBuu. Kpome 53TOro, ux OObEIUHSET JIOTHYecKas

COCTABJISIIOLIAsl, TPAJAMIMOHHO IPUCYINAsi MAaTeMAaTHKE W IIPOHU3BIBAIOLIAs BCE

MaTE€MaTUYeCKHe KypChl W conaepxkaTeibHble JHHHH. CQPOopMylIHpOBaHHOE B

denepaibHOM TOCYJapCTBEHHOM 00pa30BaTeIbHOM CTaHapTe€ OCHOBHOT'O OOLIETO

oOpa3oBaHusl TpeOOBaHUE «YMEThb OINEPUPOBATH TMOHATHSAMHU: ONpENEIEHUE,
aKCHOMa, TEOpEMa, JT0Ka3aTeIbCTBO; YMEHHE PACIIO3HABATh UCTUHHBIE U JIOXKHBIE

BBICKA3bIBaHUS, IPUBOJUTH IPUMEPBI M1 KOHTPIIPUMEPHI, CTPOUTH BBICKa3bIBAHUS U

OTPULIAHUSA BBICKA3bIBAHMI» OTHOCHTCS KO BCEM Kypcam, a (opmMupoBaHHe

JOTHYECKUX YMEHHUH pachpenensercs IO BCeM rojaM oOO0y4eHHs] Ha YpOBHE

OCHOBHOTO 00111eT0 00pa30oBaHUs.

CopepxaHue 00pa3oBaHMsS, COOTBETCTBYIOIIEE MPEAMETHBIM  pe3yJbTaTaM

OCBOEHHUSl paboyeil mporpamMmbl, pacHpeleNéHHbBIM 10 ToAaM o0y4yeHwus,

CTPYKTYPHUPOBAHO TaKUM 00pa3zoM, YTOObI KO BCEM OCHOBHBIM, MPUHIUITUATBHBIM

BOIlpocaM oOydaroruecs oOpalaiuch HEOTHOKpPATHO, dYTOOBI OBJIAJECHUC

MaTEMaTUYECKUMH MOHATUSMU U HaBBIKAMU OCYILECTBIISIOCH MOCIEI0BATENBHO U

MOCTYIATEIbHO, C COOJIIOJICHUEM MPUHIMIIA PEEMCTBEHHOCTH, & HOBBIC 3HAHUS

BKJIFOYAJIMCh B OOIIYI0 CUCTEMY MaTeMaTHYECKUX MPEACTABICHUN 00y4yaronxcs ¢

3I1P, paciupsia u yriryousss e€, o0pa3ys IpoYHble MHOKECTBEHHbIE CBsi3U. OO1mMe

HeNMu M3ydeHus ydeOHoro mpenmera «MaTemaTHKa» TpeacTaBieHbl B paboueit

IIpOTrpaMMe OCHOBHOTO 001ero o0pa3oBaHus.

Oco0enHocTH 0TOOpPA M aJaANTAMN Y4eOHOr0 MaTepuasa o MaTeMaTHuKe

OOyuenue yueOHOMy mpeaMmery «MaremaTtuka» CTpPOMTCS Ha  CO3JaHUM
ONTUMAJbHBIX YCIOBHM AJI1 YCBOCHUS MPOTPAMMHOTO MaTepuaia 00y4JaronuMHCs
c 3IIP. bonbmoe BHUMaHHE yaenseTcs oTOOpy YydyeOHOro maTepuana B



COOTBETCTBUM C MPHUHLMIIOM JOCTYIHOCTH IPU COXPAaHEHUU 00I1iero 06a3oBOro
YPOBHSI, KOTOPBIH JTOJDKEH MO COJIEPKaHUIO0 B 00BEMY OBbITh a1allTUPOBAHHBIM IS
obyuatomuxca ¢ 3[IP B cooTBercTBUM ¢ HX 0COOBIMH 00pa30BaTEIbHBIMU
notpebHocTsiMU. CriemyeT 00JIerYnuTh OBIAJICHUE MATEPHATIOM OOYYarOIIMMUCA C
3IIP mocpencTBOM €ro JETalbHOTO OOBSICHEHHS ¢ CUCTEMATHUYECKUM ITOBTOPOM,
MHOTOKPAaTHOM TPEHMPOBKM B IIPUMEHEHUM 3HAHWM, MWCIIOJIB3YyS IPUEMBI
aKTyaln3aluuu (BU3yaiabHas onopa, HamsTKa).

Pabouas mnporpamma mnpeaycMaTpUBaeT BHECEHHE HEKOTOPBIX HW3MEHEHUIL:
yMEHBbIIEHUE 00bEMA TEOPETUUECKUX CBEIACHUI, BEBIHECEHUE OTIEIbHBIX TEM HIIH
LEJBIX Pa3AesioB B MaTepUabl AJI1 0030pHOI0, 03HAKOMHUTEIBHOTO U3YUECHHUSI.
N3MeHenns nporpamMmbl B 5-9 kiiaccax

Mamemamuxka é 5 u 6 Knaccax

B 03HAKOMHUTENBHOM IIJJAaHE PEKOMEHAYETCS HW3y4yaThb CIEAYIOIIUE TEMBI:
«Pumckas nymepauus», «PaBubie Quryps», «umunap, konyc, mapy», «Kyo»,
«IIpssmoyroneHbpll  mapamtenenuneny, «llepememenne 10 KOOpAMHATHOM
npsiMoit», «Moayne uncnay, «HucnoBeie NpoMeKyTKI»; «Macitad» (M3ydaercs B
kypce «leorpadusi»); «M300paxkeHne reoMmeTpuiyeckux (GUryp Ha HEJIMHOBAHHOMN
Oymare ¢ HCIOJIb30BAHUEM LHUPKYJISA, JHMHEWKH, YTOJbHUKA, TPAHCIOPTUPAY,
«/Immra  okpyxHoctn», «llnomans kpyra», «llapamiensHble npsMbIE»,
«IleprieHauKyIsIpHBIE MIPSAMBIEY, «OceBast U LIEHTpalbHAsg CHMMETPUN» (M3ydaeTcs
B Kypce reomerpun); «beckoHeuHble NEPUOAMYECKUE JAECATUYHBIE JApPOOU.
JlecsaTuuHOoE MpUOIMKEHNE OOBIKHOBEHHOW JpOo0OM» (M3ydaeTcs B Kypce anreopsl).
Cneagyer yMEHBIIMTH KOJIMYECTBO YacOB Ha CleAyrouIMe TeMmbl: «PemieHue
JIOTUYECKUH 3amau», «JlimHa otpeskay, «lllkansy, «PacnpenenuTenbHbli 3aKOH
YMHOXXEHHS», «3aluch MPOU3BENCHHUS C OYKBEHHBIMU  MHOXHUTEISMMI,
«ITocTtpoenne KOHPUTYpaIUil U3 YacTel MPSIMON, OKPYKHOCTH HA HETMHOBAHHOM
u Kkijetdyatrod Oymaren, «Jlemurenn wu kpaTtHble. I[lpu3Haku geammMocTy,
«Haubonpmmii o0 aenuteslb U HauMEHbIee oOlee KpaTtHoe. JlennumocTh
CyMMbl U mnpousBeaeHus». «llpuBenenue napodM K HOBOMY 3HAaMEHATENIOM,
«HaxoxneHre 4acTi UeJoro U Uenoro mo ero yactuw». « OKpyriieHue AeCATUUHBIX
npobeit». «PemieHne 3agad  mepeOOPOM  BCEX BO3MOMKHBIX — BapHUaHTOBY.
«CocraBiieHre OYKBEHHBIX BBIP@KEHUH IO YCIOBHIO 3a7aun». BeicBOOOAUBIIIHECS
4achkl MOXKHO MCIIOJIb30BaTh Ha TOBTOPEHUE (B Hauajie U KOHIE yueOHOro roja), Ha
u3ydyeHue HauOosiee TPYOHBIX M 3HAUMMBIX TeM: B V KJacce — Ha peUIeHHE
ypaBHEHUH, MpUBEAEHUE APOOM K HOBOMY 3HAMEHATENI0, YMHOKEHHE U JCJICHUE
JNECATUYHBIX JpoOel, wu3Mmepenue yrioB; B VI kmacce — JAeHCTBUA C
MOJIOKUTEIBHBIMUA U OTPULIATEIbHBIMUA YHCIIAMH, PEIIEHUE YPABHEHUM, CIIOKEHNE
Y BBIYMTAHHE YHWCEJI, COJACPXKAIIMX IIENYyI0 U IPOOHYIO 4YacTh, HA YMHOXEHHUE U
JeJIeHne OOBIKHOBEHHBIX APO0EH.

Anzeopa

B O03HAKOMHUTENBHOM IIJJAHE PEKOMEHAYETCS HW3y4yaThb CIEAYIOIIUE TEMBI:
«MppaunroHanbHbIe yycia. JlericTBUTENbHBIE quciay, «CpaBHeHUE



JNEUCTBUTENBHBIX 4HuCeN, apumeTHdyeckue JeHUCTBUA C JIEUCTBUTEIbHBIMU
yucnamu», «HaxoxxaeHue NTPUONMKEHHBIX 3HAYEHUW KBAJIPATHOTO KOPHS»,
«Teopema Buera», «Pemienuss ypaBHEHUHM TPETbEM M YETBEPTOU CTEIEHEHN

Pa3IOKEHNEM Ha MHOXKHUTEN», « DyHKIMS y =VX U ee rpadmk», «IlorpemHocts
¥ TOYHOCTh HPHUOJIMKEHHSN», «UeTHBIE M HEYEeTHbIC QYHKIUM», «DYyHKIUS y=X ",
«DyHKIHS y= ax’, ee rpaduK u cBoiicTsa. I'paduku GyHKumil y= ax’ + n u y=a(x-
m), «YpaBHEHHE C ABYMs NIEPEMEHHBIMH U €ro rpaguk», «I paduueckuii cnocod
pelieHusi CUCTeMbl ypaBHeHUI», «l300pakeHne 4JIEHOB apuPMETHUYECKON U
F€OMETPUYECKON MPOTrPECCUM TOYKAMH Ha KOOPJIMHATHOW IUIOCKOCTH. JIMHEHWHBIN
Y KCIIOHEHIMAIBHBIA pocT. CII0KHBIE POLIEHTHI».

CrnenyeT yMEHBIIMTh KOJMWYECTBO 4YacoB Ha wu3ydeHue TeMm: «DopMynby,
«Jloka3aTenbCTBO TOXKIECTB», «JIMHEHOE ypaBHEHUE C JABYMsI HEU3BECTHBIMUY,
«I'paduk nMHEHHOTO YypaBHEHUS C JByMs TNiepeMeHHbIMU», «['paduueckoe
pPEIICHUE JIMHEWHBIX YPABHEHHM M CHUCTEM JIMHEWHBIX ypaBHEHUI», «CBOMCTBa
KBaJpaTUIHON (QyHKIIN.

BricBoOoIMBIIMECST  Yachl  PEKOMEHAYETCS  HMCIOJb30BaTh: JUIS  JIydlnei
npopabOTKU HauOosiee BaXXHBIX TeM Kypca: «Pemienue ypaBHeHuit», «Pemenue
cucteM ypaBHeHUN», «CoBMeCTHbIE JEHCTBUA C ApoOsimu», «llpumenenue
CBOMCTB apu(METUYECKOTO KBAJPATHOTO KOPHS»; HA TOBTOPEHHUE, PEIICHUE 3a/1a4,
npeoOpa3oBaHuEe BBIPAKEHUI, a TAK)KE HA 3aKPEIIEHUE U3YYEHHOT0 MaTepHala.
TI'eomempusn

CrenyeT OCHOBHOE BHHMMAaHUE YAEIUTH IMPAKTUUYECKOM HAINPABICHHOCTH Kypca,
UCKIIIOUMB M YIPOCTHB HAWMOOJIee CJIOXKHBIM I BOCIPHUATHS TEOPETUUCCKUN
matepuan. Ha ypokax reomeTpun HEOOXOJUMO MAaKCHUMAJIbHO HCIOJIb30BaTh
HarJIsiAHBIE CpelcTBa OOydeHMs, OOJbllle TPOBOAUTH MPAKTUYECKUX PabOT C
yyalmumucs, pemarbs 3agaud. CTpoUTh pelIeHWE 3aJad IpU  MOCTOSSHHOM
oOpalleH’H K HarJJHOCTH — PUCYHKaM U YepTexaMm.

O3HaKOMHUTENBHO JaTh TeMbI: «TeopeMbl M JOKa3aTeIbCTBO. AKCHOMBI»,
«Jloka3zarenbcTBO OT MPOTUBHOrO», «CyIIECTBOBAHUE U EIUHCTBEHHOCTH
MEPIECHINKYJIAPA K IPAMON», «MeToa reOMETpUYECKUX MeCT», «MeToa ynBoeHus
MenuaHel», «Teopema daneca u TeopemMa O NPONOPLUMOHAIBHBIX OTpPE3KaX»,
«Ilentp macc TpeyronbHUKa», «/3MEHEHHE TPUTOHOMETPUUECKUX (YHKIUNA TIPH
BO3pacTaHun yrina», «DopMynsl g paanMyCcOB BIHCAHHBIX M OINHCAHHBIX
OKPY’KHOCTEM  NPaBWIbHBIX  MHOTOYTOJBHHUKOB», «YPaBHEHHE  IPSAMOW»,
«/IBmxenune», «CBoiCcTBa IBMXKEHUD», «Teopema 0 mpon3BENEHUN OTPE3KOB XOP/I,
TEOPEMBI O IPOU3BEAECHNUN OTPE3KOB CEKYIIHX, TEOpEMa O KBaIpaTe KacaTeIbHONY.
CnenyeT yMEHBIIUTh KOJIMYECTBO 4YacOoB Ha H3yueHHe TeM: «CHUMMETpUYHbIE
¢urypsl. OCHOBHBIE CBOWMCTBA OCEBOWM CUMMETpUN», «LleHTpaabHas CUMMETpUY,
«ITapannensubiii epeHocy», «IloBopor», «lIpeobpazoBanue momodus. [lomobue
COOTBETCTBEHHBIX AJIEMEHTOB», « OCHOBHBIE 3a/1a4M HA MOCTPOECHHUE C MOMOILBIO



HUPKYJIST U JUHEUKN», «JlekapTOBbl KOOpJIMHATHI HA ILIOCKOCTH», «PemieHue
TPEYTOJBHUKOBY, «[lomobue dhurypy.

BricBoOOIMBIIIMECS Yachl HCTIOIB30BATh HA pEllIeHUE 3a7a4 U TTOBTOPECHHE.
Bepoamnocmo u cmamucmuka

B cBs3u ¢ TeM, 4YTO JaHHBIA KypC BBI3BIBAET HAMOOJBIINE CIIOKHOCTH JIJIs
obOyuaromuxcst ¢ 3IIP, cBs3aHHBIE CO CHUKEHHBIM YPOBHEM Pa3BUTHUSI CIOBECHO-
JIOTUYECKOTO MBIIUICHHS], €70 U3yUYECHHUE JIOJXKHO CTPOUTHCSA HAa 0a30BOM YpOBHE U
JIOCTYITHOM JJIsi YY€HUKOB MaTepuaiie. OCHOBHOE BHHUMAaHHUE CIEAYET YACIUTH
paszenaM, CBSA3aHHBIMU C MOBTOPEHHEM MPOWJICHHOTO MaTE€pUANId, YBEIUYUTH
KOJIMYECTBO YNPAKHEHUN U 3aJaHUN, CBSI3AHHBIX C MIPAKTUYECKOM JIESITETbHOCTHIO
oOydJarommxcs.

Heo6xonumo nepecMoTpeTh cofepkaHue TEOPETUUECKOI0 MaTepraia U XapakTep
€ro H3JI0KECHUA: TCOPETUUECCKUN MaTepHasl MPENOJHOCUTh B MPOILECCE PELICHUS
3a/1a4 ¥ BBIMOJIHEHUS 3aJJaHU HATJISTHO-TTPAKTUYECKOI0 XapakTepa; He TpeOoBaTh
BBIBOJIa M 3allOMUHAHMS CIOXKHBIX (OpPMYJ, PpEIICHUS HECTaHJAapPTHBIX,
TPYIOEMKUX 3aJlaHui. P11 TeM ciieqyeT n3yyaTrh B 03HAKOMUTEIIBHOM IJIAHE.

Pabouass mporpamma mnpeaocTaBisieT aBTOpy paboueill mporpammbl cBOOOAY B
pacmpeneneHnd Marepuaja 1o 4eTBepTsM  (TpuMmectpam). Pacmpenenenue
BPpEMEHM Ha H3yYE€HHE TEM B TEYEHHE YYEOHOro ToJa CaMOCTOATEIbHO
OIpeseNnsieTcs: 00pa30BaTEIbHOM OpraHu3alUel U 3aBUCUT OT OCOOEHHOCTEH
rpynnsl o0yyatomuxcs ¢ 3I1IP 1 ux ocoOpix 00pa3oBaTeNbHbIX MOTPEOHOCTEN.

IIpumepHble BuABbI aeATedbHOCTH oOy4dawomuxcs ¢ 3IIP, o0yc/ioBieHHbIE
0cO0bLIMU  00pa3oBaTeJIbHBIMH  TNOTPEeOHOCTSIMHM W olecneynBaKoIINe
OCMBICJICHHOE€  OCBOCHHE  COJepPKAaHMH  00pa3oBaHMsl MO  MpPeAMeTy
«MaTemMaTHKa»

Conepxkanue BHUIOB JesTeNbHOCTH oOyuaromuxcs ¢ 3[IP omnpenensercs ux
0COOBIMH 00pa30BATEIBHBIMU MOTPEOHOCTAMU. [IOMUMO MIUPOKO UCTIOIB3YEMBIX B
OOIT OOO o6mux mag Bcex OOydYaromMXCs BHUIOB JEATEIBHOCTU CIIETYET
YCWINTh BBl JCATEIBHOCTU CIEUU(PHUUHBIE I JAHHOW KaTEroOpuu JETeH,
o0ecrieunBalOIIME OCMBICIICHHOE OCBOCHHME COJIepKaHus oOpa3oBaHUsI IO
npeaMeTy: yCWICHUE MPEeAMETHO-TIPAKTUUECKON JEeSATEIbHOCTH C aKTUBHU3aIuen
CEHCOPHBIX CHCTEM; YEpEIOBAHUE BHUIOB JACATEIbHOCTH, 3aJICMCTBYIOIINX
pa3IMYHbIC CEHCOPHBIE CUCTEMBI; OCBOCHUE MaTepualia C OMOPOM Ha aJropuTM;
«TOIIAroBOCTh» B HW3YYEHHM MAaTepualia; UCIOJIb30BaHUE JIOMOJTHUTEIBHOMN
BU3YaJIbHOM OMOpPBI (CXEMBI, MAOJIOHBI, OMOPHBIE TAOJUIIBI); PEUYEBOM OTYET O
mporiecce W pe3yibTaTe ACATEeIbHOCTU; BBIMOJHEHHUE CHEIUAIbHBIX 3a7aHHM,
00eCIIeYnBAIOIINX KOPPEKIIUIO PETYIISINN y4eOHO-TI03HABATEILHOU NS TEIIbHOCTH
U KOHTPOJIb COOCTBEHHOT'O pe3yJIbTara.

[IpumepHast Tematuueckass U TepMHHOJIOTHMYecKas Jiekcuka coorBeTcTByer OOII
000.



s oOyuaronmuxcst ¢ 3IIP  cymiecTBEHHBIM SIBISIIOTCSL TPHEMBbI  pabOTHI €
JEKCUYECKUM MaTepuajoM 1o mnpeamery. lIpoBoautcs cnenumanbHass paboTa mo
BBEJICHUIO B aKTUBHBIN CIIOBaph O0YYAIOMIMXCS COOTBETCTBYIOLIEH TEPMUHOIOTUU.
M3yyaembple TEpMHHBI BBOJSTCS Ha IIOJMCEHCOPHOM OCHOBE, 00s3aTeiabHa
BU3yalibHAs TMOJJIEPKKA, aJTOPUTMbI PabOTHI C OMpPE/ICICHUEM, OTIOPHBIE CXEMBbI
JUTSL aKTyallu3allii TEPMUHOJIOTUU.

MecTto yueOHOTro npeamera «MareMaTuka» B y4eOHOM ILIaHE

B coorBerctBuM ¢ ®enepaibHbIM T'OCYJApCTBEHHBIM  00pa30BaTEIIbHBIM
CTaHJIaPTOM OCHOBHOTO 0011ero oopazoBanusi yueOHBIN npeameT «MareMmaThka
BXOJIUT B TMpEAMETHYIO o0nacth «Marematuka W HMHQOpPMATUKa» U SBISETCA
oOs3aTeNnbHBIM 111 U3ydeHus. B 5-9 knaccax yueOHbIM npenmer «MaremaThka
TPaJULMOHHO U3Y4aeTCs B paMKax CIEAYIOIUX Y4eOHbIX KypcoB: B 5-6 Kiaccax —
Kypca «MartemaTuka», B 7-9 kiaccax — KypcoB «AnreOpa» (BKIIIOYasl 3J1€MEHTHI
CTaTUCTUKU U TEOpUH BeposTHOCcTeN) u «I'eomerpusi». HacToseir mporpammoit
BBOJMTCSI CAMOCTOSITENbHBIN Y4eOHbII Kypc « BeposITHOCTh M CTaTUCTHKA.
Hacrosimeil nmporpaMmoil npeaycMaTpyuBaeTCsl BbIACIICHHE B y4eOHOM IUIaHE Ha
U3y4eHHE MaTeMaTuku B 5—6 kiaccax 5 y4eOHBIX 4acoOB B HENENIO B TEUECHUE
Ka)XJ0ro roja oodydenus, B 7-9 kiaccax 6 yueOHBIX 4acOB B HEJAEIIO B TEUCHHUE
KaXXJ10ro roja oOy4eHus, Bcero 952 yuyeOHbIX yaca.

Conepxxanue ydeOHoOro mpeamera «Marematuka», IpeICcTaBIeHHOE B paboueit
nporpamme, cootBeTcTByeT @PI'OC OO0, 0CHOBHOI 00pa30BaTENbHON MPOrpaMMe
OCHOBHOTO 00111er0 oOpa3oBaHus, aJallTHPOBAHHOW OCHOBHOHM 00pa3oBaTeNbHOM
porpaMMe OCHOBHOTO o00mero oOpa3oBaHus OOYYalIIMXCS C  3aIepKKOU
MICUXUYECKOTO Pa3BUTHSL.

Temarnueckoe MmiIaHUPOBaHUE YUEOHBIX KYPCOB U PEKOMEHIYyEMOE paclpeziesieHue
y4eOHOI0 BPEMEHHM JJIsi U3YyUEHHUS OTIENbHBIX TEM, MPEJIOKEHHbIE B HACTOSILEH
nporpaMme, HaJ0 paccMaTpuBaTh Kak MPUMEPHbIE OPUEHTUPHl B TMOMOIUIb
COCTaBUTENIO aBTOPCKOM pabouell MporpaMMbl U MPEXkAE BCETO YUUTEN0. ABTOP
pabouyeil mporpaMMsbl BIIpaBe YBEIUYUTh MPEATI0KEHHOE YHUCIIO YUYEOHBIX YaCOB Ha
TeMbI, TpeOyromue Oosee JUIMTENbHOro u3ydenus odywatromumucsa c¢ 3I1P, wnun
YMEHBIIUTh KOJMYECTBO YacOB HA TEMbI, HM3ydyaeMble Ha O3HAKOMHTEIbHOM
ypoBHe. JlomycTUMO TakXke JIOKaJIbHOE IIepepacipesielieHie W TepecTaHOBKa
AJIIEMEHTOB COJIEpKaHUsl BHYTPM JaHHOro kiacca. KoJnyecTBO NpPOBEPOUYHBIX
paboT (TeMaTUYEeCKUd W UTOTOBBI KOHTPOJb KAayecTBAa YCBOCHMSI Y4YEOHOIO
MaTepuaia) U HMX THUI (CaMOCTOSITEIbHBIE W KOHTPOJIbHBIE pPabOThI, TECTHI)
OCTAIOTCSI HAa YCMOTPEHHE Y4MTeNd. TakKe Yy4YuTedb BIPABE YBEIUYUTh WM
YMEHBIIIUTh YHCJIO YYEOHBIX dYacoB, OTBeAEHHbIX B [IpumepHoii paboueit
nmporpamMme Ha 00001eHre, TOBTOPEHNE, CUCTEMATU3AINIO 3HAHUM 00y4YaIOIIUXCSl.
EAMHCTBEHHBIM, HO MPUHIHUIIMAIBLHO BaXXHBIM KPUTEPUEM, SBIISIETCS JOCTUKEHUE
pe3yabTaTOB 00YUYEeHHMsI, YKa3aHHBIX B HACTOALIEH MporpamMmme.



PaGouast mporpamma
y4eOHOTro Kypca «MaremaThka». 5—6 Ki1acchl

Ienu n3yyeHusi yueOHOro Kypca

[TproputeTHBIMH LIETIMU O0yUEHHUS] MaTEMaTUKE B 5—6 Kiaccax sIBJISIOTCA:

" npoxonKeHHEe (POpPMHUPOBAHHS OCHOBHBIX MAaTEeMAaTHYECKUX MOHATHH (WHCIO,
BEJIMYMHA, FeoMeTpuueckas (urypa), o0ecleuynBaoIMX MPEEMCTBEHHOCTh U
NEPCHEKTUBHOCTh MaTEMAaTUYECKOI0 00pa30BaHus OOYyHArOIINXCS;

" pa3BUTHE HMHTEJUICKTYAJIbHBIX U TBOPUYECKHUX CIMOCOOHOCTEH OOyYaroImUXCs ¢
31IP, no3HaBaTeIbHOW aKTUBHOCTH, UCCIEAOBATEIICKUX YMEHUH, MHTEpeca K
U3YYEHUIO0 MAaTEMATHUKH;

* mnozaseaeHue oOyuaromuxcd ¢ 3[IP Ha pocTtymHOM Uit HHUX YpOBHE K
OCO3HAHUIO B3aMMOCBSI3H MATEMATUKU U OKPYXKAIOIIEr0 MUPA;

* (opmHpoBaHHE (PYHKIMOHAIBHOW MATEMaTHYECKON TIPaMOTHOCTH: YMEHUS
pacrno3HaBaTh MAaTEMaTUYECKUE OOBEKTHI B PEAIbHBIX KU3HEHHBIX CUTYaIUsX,
IPUMEHATH OCBOCHHBIE YMEHHUsS Ul PEIICHUS] MPAKTHKO-OPUEHTUPOBAHHBIX
3a/1a4, WHTEPHPETUPOBATh IIOJYYEHHBIE pE3yJbTaThl M OLIEHMBaTh HX Ha
COOTBETCTBHE NMPAKTUYECKON CUTyal1H.

OCHOBHBIE JIMHHUM COJEpKaHUsA Kypca MaremMaTuku B S5—6 Kiaccax —

apudmeTrrnyeckass U Te€OMETpUYECKas, KOTOpbI€ pa3BUBAIOTCS MapajlieibHo,

Ka)KJ1asl B COOTBETCTBUU C COOCTBEHHOM JIOTUKOM, OJIHAKO, HE HE3aBUCHUMO OJIHA OT

JIpPyTrOM, a B TECHOM KOHTAaKT€ W B3aUMOJECUCTBUM. Takke B Kypce HPOUCXOIUT

3HaKOMCTBO C 3JIEMEHTaMU airedpbl U ONUCATEIbHONW CTATUCTUKH.

N3yyenue apudMeTnyeckoro marepuala HauMHAETCS CO CUCTEMaTU3alMH |

pa3BUTHS 3HAHUI O HATYpaJIbHBIX YHCIAX, MOJYYECHHBIX B HadajabHOU 1ikose. [pn

TOM COBEPIICHCTBOBAHUE BBIYUCIUTEIBHOM TEXHUKU W (OPMHPOBAHHUE HOBBIX

TEOPETUUECKUX 3HAHUI COYETAETCS C Pa3BUTHUEM BBIYMCIUTEIBHON KYJIbTYpbI, B

YACTHOCTH C O0yYEHUEM IPOCTEHIINM MpUEMaM NPUKHUIKH U OLIEHKH Pe3yJbTaTOB

BbIUMCIEHNNA. [3ydeHne HaTypalmbHBIX 4YuCeNl TMpoAoJpKaeTcss B 6  Kiacce

3HAKOMCTBOM C HA4aJbHBIMU MOHATHIMHU TEOPUU ACIMMOCTH.

Jpyroil KpynHbIii OJOK B cOAEp)KaHUU apUPMETUYECKOM JIMHUM — ITO APOOH.

Hayano u3ydeHusi 0OObIKHOBEHHBIX U JECATHUYHBIX OpOOEH OTHECEHO K 5 Kiaccy.

OTO mepBbIi 3Tall B OCBOGHMM [Jpo0e€il, Korjga NPOUCXOIUT 3HAKOMCTBO C

OCHOBHBIMHU HJI€SIMH, MTOHATUSAMHU TeMBI. [Ipu 3TOM paccMoTpeHrne 0ObIKHOBEHHBIX

npoOelt B MOJTHOM OO0BEME MPEAIIECTBYET M3YYCHUIO JCCATHYHBIX APOOEH, 4To

[eJIecCO00pa3HO C TOYKM 3PEHMsI JOTHKU M3JI0KEHUS] YHCIOBOW JIMHUM, KOT/a

npaBuia JACHUCTBUM € JIECATHUYHBIMU JpOOSIMA MOXKHO OOOCHOBATh YyKe

U3BECTHBIMH QJITOPUTMaMH BBIMOJIHEHUS JEUCTBUN ¢ OOBIKHOBEHHBIMH JAPOOSMHU.

3HAKOMCTBO C JIECATUYHBIMHU JPOOSMU PACIIUPUT BO3ZMOXKHOCTH JJII TOHMUMAaHUS

00y4aroLUMUCS MPUKIAJTHOTO IPUMEHEHUSI HOBOM 3alIUCH MPH U3YYEHHUH JPYTUX

NPEIMETOB U NpPU MPAKTUYECKOM HCIoib3oBaHuU. K 6 Kiaccy OTHECEH BTOpOM



Tal B U3Y4YEHUM JApoOeil, rie NPOUCXOIUT COBEPIICHCTBOBAHHE HABBIKOB
CpaBHEHUSI W INpeoOpa3oBaHus JpoOe€H, OCBOCHHE HOBBIX BBIYMCIUTEIBHBIX
aNrOPUTMOB, OTTAYMBAHUE TEXHHKHA BBIYMCICHUN, B TOM YHUCJIE 3HAYEHUU
BBIPXEHH, COIepKAIUX U OOBIKHOBEHHBIE, U IECATUYHBIE P00, YCTAHOBJICHUE
CBSI3€H MEXIy HUMHU, paCCMOTpPEHHUE MPUEMOB pellieHU 3a1a4 Ha qpobu. B Havane
6 K1acca MpoOUCXOIUT 3HAKOMCTBO C MOHSITUEM MPOLEHTA.

Oco0eHHOCThIO U3YUEHHUS TOJOKUTEIBHBIX U OTPUIATEIBHBIX YUCEIN SIBISIETCS TO,
YTO OHM TaK»K€ MOTYT pacCMaTpPUBATBCS B HECKOJIBKO 3TanoB. B 6 kiiacce B Hauane
u3ydeHus: Tembl <«llojoKUTENbHBIE M OTPHUILATENIbHBIE YHCIa» BBIAEISAETCS
noarema «llenple ymncna», B paMKax KOTOPOW 3HAKOMCTBO C OTPHULATEIbHBIMU
yucjaaMd M JCHUCTBUSIMUA C TIOJOKHUTEIIBHBIMU W OTPULATEIbHBIMU YHUCIAMU
IIPOMCXOJUT HA OCHOBE COJIEPKATEIBHOIO MOIX0a. ITO MO3BOJSAET HA TOCTYITHOM
YPOBHE NO3HAKOMUThH YYAIIUXCS NMPAKTHYECKU CO BCEMU OCHOBHBIMU IOHATUSAMU
TE€MbI, B TOM YHCJI€ U C MPAaBWJIAMU 3HAKOB MPU BBITOJIHEHUH apU(PMETHUECKUX
nedctBuid. M3yueHue panuoOHAIbHBIX YMCENl HA 3TOM HE 3aKOHYHUTCH, a OyJner
IPOAOHKEHO B Kypce ajireOpsl 7 Kiacca, YTO CTaHET CIEAYIOIIUM MPOXOA0M BCEX
NPUHIMIUAIBHBIX BOIMPOCOB, TEM CAMBIM pa3/ieJIieHue TPYIHOCTEH oO0eryaer
BOCHPUATHE MaTepuaia, a paclpe/esieHne BO BPEMEHH CIIOCOOCTBYET MPOYHOCTU
IpUOOpPETAEMBbIX HABBIKOB.

[Ipy 00yyeHUM peHIeHUuI0 TEKCTOBBIX 3aJad B 5—6 Kiaccax HCIONb3YKOTCS
apumernyeckue mNpUEMBI pelieHus. TeKCTOBble 3ajauM, peulaemble IpH
OTpabOTKE BBIYUCIUTENIBHBIX HaBBIKOB B 5—6 Kilaccax, pacCMaTpPUBAIOTCS 3a/1a4u
CIIEIYIOIIMX BHUJOB: 3aJ]auld Ha JIBW)KEHUE, HAa YacTH, HAa MOKYNKH, Ha padoTy U
IIPOU3BOAMTENILHOCTh, HAa MPOLEHTHI, HA OTHOLIEHUs W Iponopuuu. Kpome toro,
oOy4aroniyecs: 3HaKOMSTCS ¢ MpUEMaMH PEIlIeHUs 3a7a4d nepeOopoM BO3MOKHBIX
BapUAHTOB, y4yaTcsi paboTaTh ¢ uHpopmalmen, mpeacTaBieHHon B popme Tabnuil
WM IAarpamm.

B paboueit mnporpamMme mnpeaycMOTpeHO (POPMHUPOBAHHME MPOMEAESBTHUECCKUX
anreOpanvyeckux NpeAcTaBleHUN. bBykBa Kak CHUMBOJI HEKOTOpPOro 4Hcia B
3aBUCUMOCTH OT MAaT€MAaTHYE€CKOT0 KOHTEKCTa BBOJUTCA MOCTENEHHO. bykBeHHas
CUMBOJIMKA IIMPOKO HCIOJIb3YeTCSl MpeXae BCEro s 3alucd  OOIIMX
YTBEPXKICHUM U TpeaiokKeHud, (opMys, B YaCTHOCTU JJii BBIYUCICHUSA
r€OMETPUYECKHUX BEJINUMH, B KAYECTBE «3aMECTUTEIISH YUCIA.

B kypce «Marematukn» 5—6 KIacCOB MpeJCTaBI€HA HArjsHas TE€OMETpUs,
HalpaBjeHHass Ha pa3BUTHE OOpPA3HOrO0 MBIIUICHUS, MPOCTPAHCTBEHHOTO
BOOOpa)KE€HUS, H300pa3UTENbHBIX YMEHHMH. ODTO BaXKHBIM B3Tanm B HM3yYEHUU
r€OMETPUH, KOTOPBI OCYLIECTBISETCS HA HaIJISIIHO-IIPAKTUYECKOM YpPOBHE,
ONMMpAETCA Ha HArISAHO-00pa3HOE MbIIUICHHE oOydarmuxcsa. bonbmas posib
OTBOJUTCS IPAKTUYECKON NEeSATENbHOCTH, OMBITY, JKCIIEPUMEHTY,
MozenrpoBaHuio. OOydaronecss 3HaKOMATCSI ¢ TE€OMETPUUECKUMU (pUrypamu Ha
IUIOCKOCTH M B MPOCTPAHCTBE, C MX MPOCTEHIIMMU KOH(PUTypalusiMH, y4daTcs
u300paxkaTb MX HAa HEJIMHOBAHHOM M KIeT4aTtoil Oymare, paccMaTpHBAIOT HX



MPOCTEUIIINE CBOWCTBA. B mpouecce M3ydeHHs HArJsAIHOM T€OMETPUM 3HAHWS,
MOJYyYEHHbIE OOyYarolMMHCS B HAyalbHOM IIIKOJIE, CUCTEMATU3UPYIOTCS U
pacCIIAPSAIOTCA.

MecTo yueOHOro Kypca B y4eOHOM ILIaHe

CornacHo yueOHOMY IJIaHy B 5—6 Kjaccax M3y4aeTcs UHTETPUPOBAHHBIN MIPEIMET
«MaTtemaTHKay», KOTOPBIA BKIIOYaeT apu(METHUYECKH MaTepual M HarJsaIHYIo
IE€OMETPHUIO, a TAKXKE MPOINEIEBTUUECKUE CBEACHUS U3 alNreOphl, JIEMEHTHI JTOTUKU
Y HayaJla OIUCATENIbHONW CTaTUCTUKH.

Y4eOHblil MIaH Ha M3y4yeHUE MaTeMaTHKH B 5—6 Kiaccax OTBOJIUT HE MeHee 5
y4€OHBIX 4acOB B HEJIEIIO B TEUEHUE KAXKA0I0 roja o0yueHus1, Bcero He MeHee 340
y4eOHBIX YacCOB.

Conepxxanue yueOHOro Kypca (mo rogam oOydeHus)

5 KIIACC

Hamypanvnwie uucna u Hyno

Hartypansnoe wumcno. Psa HartypanpHbix uwucen. Yucno 0. HM3obOpaxenue
HaTypaJIbHBIX YMCEN TOUKAMU Ha KOOPJMHATHOU (YMCIIOBOM) MPSIMOIA.
[losuunonHass cucreMa cuucienud. Pumckaa Hymepayusa Kax  npumep
HeNO3UYUOHHOU CUCmeMbl cuucienus’. JlecITHIHAs CHCTeMa CUHCIICHHIS.
CpaBHeHUE HaTypallbHBIX 4YHUCEJ, CPAaBHEHUE HATYpPaJIbHBIX YHCEI C HYJIEM.
Crnioco6b1 cpaBHeHus1. OKpyTieHNE HATYPaTbHBIX YUCE.

Clio’)keHue HaTypaJIbHBIX YMCEII, CBOMCTBO HYJIS MPHU CIOXECHUU. BhlunTaHue Kak
JeHCTBUE, 00pATHOE CIIOKEHUIO. Y MHOKEHHE HATYPaIbHBIX YHCEIT; CBOWCTBA HYJIS
W eIUHUIIBI TIpU yYMHOXXEHUU. JleneHue Kak AeicTBHE, 0OpaTHOE YMHOXKEHHIO.
KommionenTsl  neiicTBuiM, CBs3b  Mexay Humu. IIpoBepka  pesymnbpTara
apu(METHIECKOTO JeUCTBUA. llepeMecTUTEeNlbHOE M COYeTaTeIbHOE CBOWCTBA
(3aKOHBI) CIIOXKEHHSI M YMHOXEHHS, pacnpeoeiumenbHoe C80Ucmeo (3aKow)
VMHOMCEHUA.

Ncnonb3oBanue OYkB Juisi 0003HAUYCHHS HEU3BECTHOIO KOMIIOHEHTa M 3alucH
CBOMCTB apu(hMETUUECKUX JCHCTBUM.

Lenumenu u kxpammuovle yucna, pa3noKeHue Ha MHOKUTENU. 1IpocTeie U cocTaBHBIE
yucna. Ilpusnaxku denumocmu na 2, 5, 10, 3, 9. Jlenenue ¢ ocTaTkom.

CreneHb ¢ HaTypaldbHBIM MOKa3aTeleM. 3alliCh YHCIIA B BUJIE CYMMBbI Pa3psiAHBIX
CJIaracMbIX.

YucnoBoe BolpakeHUE. BplunciaeHne 3HAYEHUN YUCIIOBBIX BBIPAXKECHUU; IOPSALOK
BBINOJIHEHUS AEUCTBUU. VICIIOIb30BaHUE MPH BBIYUCICHUSAX EPEMECTUTEIBHOTO U

! 3H€CI) " Jajgee KypCuBOM 0003HaYEHBI TEMbI, U3YUCHHUE KOTOPLIX NIPOBOAUTCA B O3HAKOMUTCIIBHOM IJIAHC.
He,uaror CaMOCTOATECJIbHO OIPCACIIACT 00BeEM n3y4aceMoro mMmarepuaja.



COUYETATEIBHOTO CBOMCTB (3aKOHOB) CJIOXKEHUS u YMHO>KEHUS,
DpacnpeoenrumenbHo20 C8OUCMBA YMHONCEHUS.

Apoou

[IpencraBnenne o npodu Kak crmocode 3amucy 4acTu BemndruHbl. OOBIKHOBEHHBIC
npo6u. [IpaBunbHbIe 1 HENMpaBUiIbHBIE Apodu. CMemanHas 1poOb; MpeICTaBICHUE
CMEIIaHHOW IpoOu B BUJI€ HEMPABUIILHON JPpOOU U BbIICIICHUE LIETION YacTy yucia
W3 HEMpaBWIbHOW apodu. M300paxkeHnue npodeit TOUKaMu HAa YUCIOBOM MPSIMOM.
OcHoBHOE cBoMcTBO npodu. Cokpawenue opobei. [lpusedenue opoou Kk HOBOMY
snamenamento. CpaBHEeHHE APOOEH.

Crnoxenue W BbIYUTaHHME ApoOed. YMHOXKEHHE W JeNieHHuEe apoOeil; B3auMHO-
oOpatHblie apodu. Haxoowcoenue uacmu yeno2o u yeaio2o no e20 4acmi.
Hecaruunas 3anuck japoOeit. IlpencraBieHue JecATUYHOM JpoOM B  BHJE
OObIKHOBEHHOH. M300pakeHne ACCATUYHBIX JApoOei TOYKaMU Ha YHUCIOBOU
npsiMoil. CpaBHEHUE AECATUUHBIX IPOOEH.

Apudmernueckue IEUCTBUSL C JACCATUUYHBIMU Ppo0sMU. Okpyanenue 0ecamuutbix
opobeli.

Pemenne TeKCTOBBIX 32124

Pemenne TeKCTOBBIX 3a7a4 apuPMETHUECKUM CIIOCOOOM. Pewienue nocuueckux
3a0au. Pewenue 3a0au nepebopom 6cex 603modicHvlx eapuarnmos. Vicnonb3oBaHue
MIPU PEIICHUU 3a/1a4 TaOJIUIl U CXEM.

Pemenue 3ama4, coaepkaiyx 3aBUCUMOCTH, CBSI3bIBAIOIINE BEIMUYUHBI: CKOPOCTD,
BpeMsl, PaCCTOSIHUE; 1I€HA, KOJIMYECTBO, CTOMMOCTh. EIMHUIIBI U3MEPEHUS: MACChI,
o0BéMa, TIIEHBI, PACCTOSIHUS, BPEMEHH, CKOpPOCTH. CBS3b MEXIY €IUHUIIAMH
U3MEPEHUS KaXKI0W BEJTUYHHBI.

Pelienrie OCHOBHBIX 3a/1a4 Ha JIpOOH.

[IpencraBienne NaHHBIX B BUIE€ TaOJIHII, CTOJIOYATHIX AHATPAMM.

Harasinnas reomerpust

Harnsaueie npeactaBieHus o ¢urypax Ha IUIOCKOCTH: TOYKa, MpsiMasi, OTPE30K,
Jy4, yroJ, JOMaHasi, MHOIOYTOJIbHUK, OKPY>KHOCTb, KpyT. YTOJI. [IpsSMoi, OCTpbIi,
TYTOW U Pa3BEPHYTHIC YTJIbI.

JlnmiHa oTpe3ka, METPUYECKUE E€IUHUIBI JUINHBI. J[JIMHA JIOMaHOW, NEPUMETP
MHOTOYTroJibHUKa. MI3MepeHne 1 moCTpOeHHE YIJIOB C TOMOIIBIO TPAHCIIOPTHUPA.
Harnsguele mnpencraBieHuss o (¢Gurypax Ha IUIOCKOCTH: MHOTOYTOJbHUK;
MPSIMOYTOJILHUK, KBAJIpaT; TPEYTOJIBHUK, O paseHcmae uayp.

N3o0paxxenne ¢uryp, B TOM 4YHCle Ha Kierdyatoil Oymare. [locmpoenue
KOH@ueypayuti uz yacmeti npsimMou, OKPYHCHOCMU HA HETUHOBAHHOU U Klem4amou
bymaee. Vicmonp30BaHKe CBOWCTB CTOPOH U YTIIOB MPSIMOYTOJIbHUKA, KBApaTa.
[[nomans  OpSIMOYrojJbHWKA W MHOTOYTOJBHUKOB,  COCTABJICHHBIX W3
MPSMOYTOJILHUKOB, B TOM YHCJEe (QUTYp, N300paKEHHBIX HA KJIET4aTOH Oymare.
EnvnHuiel n3Mepenus 1I01maim.

Haenaonvie npedcmaenenus o npocmpaHCmeeHHuIX @ueypax: NpsamMoy20abHbIl
napanenenuneo, Ky0,  MHoz2ocpamHuKku.  HM300pasicenue  npocmeuuiux



MHo2oepaHHukos. Pazeépmru xyba u napannenenuneoa. Cozoanue moodeneti
MHO202PAHHUKO8 (U3 OyMazu, NPOBONOKU, NAACMUIUHA U OP.).
O6vém npsmoy201bHo20 napaiieienunedd, Kyoa. Eounuyv uzmepenus o6véma.

6 KJIIACC

Hamypanovnwie uucna

ApudmMernueckre ACHUCTBUS ¢ MHOTO3HAYHBIMH HATYPaIbHBIMH YHCIIAMHU.
UucnoBble  BBIpOKEHUS, TMOPSAOK  JEUCTBUIM,  HCHOJB30BAaHHE  CKOOOK.
Hcnonb3oBaHrWe MOpH BBIYUCICHUSAX MEPEMECTUTEIRHOIO M COYETATEIbHOTO
CBOICTB CJIOXKEHUS U YMHOXEHUS, paAcnpeoerumenbHo20 C80UCMEa YMHONCEHUS.
OxkpyriieHuEe HaTypaJIbHBIX YUCET.

JenuTenu u KpaTHbIC YUCIIA; HAUOOILUWIUL 00WULL Oelumellb U HauMeHbulee odujee
KpamHoe. /lenumocms cymMmbl U npouzsedenusi. Jlenenue ¢ ocTaTkoM.

Jlpoou

OObIKHOBEHHas1 JApoOb, OCHOBHOE CBOWMCTBO JpoOU, COKpalieHue ApoOeH.
CpaBHeHue U yrnopsigourBaHue apooei. Pemenue 3aa4 Ha HaXOXK/IEHUE YaCTH OT
LEeJI0r0o M LEeNoro mo ero yactd. [[poOHoe 4Yuciao Kak pe3yibTaT JIeJCHUS.
[IpencraBnenue necITUUHON JpOOU B BUIE OOBIKHOBEHHOM APOOU U BO3MOXKHOCTh
MPE/ICTaBICHUs] OOBIKHOBEHHOU APOOU B BHUJIE ACCATUUHOMU. JlecaTuunbie 1podu u
MeTpuueckasi cuctema mep. ApudMeTHuecKrue JeUCTBUS U YUCIOBBIE BBIPAKCHUS
C OOBIKHOBEHHBIMU U JIECSITUUHBIMU JAPOOSIMHU.

OtHomienue. Jlenenue B JaHHOM  OTHOUIEHUU. Macwma6b, TOPONOPIUSL.
[IprumeHenune mponopurii Npyu pEeLIEHUH 3a1a4.

[lonarue npoueHta. BpiunciieHre NpOLEHTa OT BEJIMYMHBI U BEIUYHUHBI MO €€
MPOIIEHTY. BbIpakeHne MPOLEHTOB ACCATUYHBIMU JpoOsimu. Pemenue 3agad Ha
MPOIIEHTHI. BbIpakeHNE OTHOIIEHUS BEJIMYUH B MPOLIEHTAX.

Ilonoscumenvnvie u ompuyamenvhvle yucaa

[lonoxuTenbHble W OTpULaTeNbHble 4yHciaa. Llenpie uucna. Moodyas uucna,
eeomempuieckas uHmepnpemayusi Mooyia uucia. VI3oOpaxkeHue uyucesnl Ha
KOOpJUHATHOM NpAMOu. Hucnosvle npomedxcymru.

CpaBHeHue uwncen. ApudmeTnueckue JEHCTBUA C  TOJIOKHUTEIBHBIMU |
OTPULIATEIHHBIMU YHCIIAMHU.

[IpsiMoyrosibHast cHCTeMa KOOpJAMHAT Ha IIOCKOCTH. KoopauHaThl TOYKH Ha
mIockocTH, abcnucca u opauHarta. [loctpoenue Todyek u Guryp Ha KOOPJAUHATHON
MJIOCKOCTH.

bykeennvie evipasicenus

[Ipumenenne OyKB NSl 3allMCH MaTEMaTUYECKUX BBIPAKEHUN M TMPEIOKEHUH.
CpoiicTBa apu(pMETUUYECKUX ICHUCTBUN. bByKeeHHble 6blpadCceHusi U YUCI08ble
noocmanoséky. ByKBEHHbIE PABEHCTBA, HAXOXKJICHHUE HEU3BECTHOTO KOMIIOHEHTA.
dopmyibl; GopMyIbl IEpUMETPa U TUIOMIATU MPSIMOYTOJIbHUKA, KBaApaTa, 00béma
napasinenenuneod u Kyoa.

Pewienue mexcmoguvix 3a0au



Permenne TeKCTOBBIX 3amad apu(PMETHUYECKHM CIIOCO0OM. Peuwenue nocuyeckux
3a0ay. Pewenue 3a0au nepebopom ecex 603MOACHLIX 6APUAHMOS.

Pemenwne 3ama4, comepikamux 3aBUCUMOCTH, CBSI3BIBAIOIINX BETUYHHBI: CKOPOCTH,
BpPEMsI, PACCTOSIHUE; 1IeHA, KOJIMYECTBO, CTOMMOCTD; MTPOU3BOAUTEIILHOCTh, BPEMS,
00BEM paboThl. ENUHUIIEI U3MEpEHUs: MacChl, CTOMMOCTH; PACCTOSHIUS, BpEMEHH,
ckopocTH. CBSI3b MEXIy €IMHUAIIAMH U3MEPCHHSI KKIOW BETHIHHBI.

Pemenue 3amad, CBA3aHHBIX C OTHOIIEHWUEM, IMPOMOPIIMOHAIBLHOCTHIO BEJIMYHH,
MPOIEHTaMH;, PEIICHHE OCHOBHBIX 33/1a4 Ha APOOH U TIPOIICHTEHI.

Oyenxa u npukuoxa, okpyaienue pe3yibmamad.

Cocmasnenue 6YK8EHHBIX 8bIPANCEHULL NO YCILOBUIO 3A0aYU.

[IpencraBieHne MaHHBIX C TMOMOIIbI0 Tabmuir W amarpamm. CronOyaTeie
JUarpamMMbl: YTCHHE U TIocTpoeHue. UTeHHe KPyroBbIX JHAarpaMM.

Haznaonasa zeomempus

Harmsimaple mpencraBieHns o GuUTrypax Ha IUIOCKOCTH: TOYKA, MPsSMasi, OTPE3OK,
Jqyd, yroy, JoMaHas, MHOTOYTOJbHHUK, YETBIPEXYTOJBHHUK, TpPEYTOJbHUK,
OKpPY)KHOCTB, KPYT.

Bzaumnoe pacnonoogicenue 08yxX nNpamvlXx HA NIOCKOCMU, NApAlielbHble npsamble,
nepneHouKyiapHvle npsmvie. VI3aMepeHne paccTOSTHUN: MEXKIY ABYMS TOYKAMH, OT
TOYKH JI0 TIPSIMOI; JUTHHA MapIIpyTa Ha KBAJAPATHOU CETKe.

H3meperre © TIOCTPOSHWE VIJOB C TIOMOIIBIO TPAHCTIOPTHpPA. Buabl
TPEYTOJIHHUKOB: OCTPOYTOJIbHBIH, MPSIMOYTOJIBHBIH, TYIOYTOJIbHBIN;
paBHOOEIPEHHBIH, PABHOCTOPOHHUM. YeThIpEXYTONIBHUK, IIPUMEPBI
4eTHIPEXYTOJILHUKOB. [IpSIMOYTONBHIK, KBaIpaT: UCIOIh30BAaHUE CBOMCTB CTOPOH,
yIJ0B, AuaroHaneil. Mzobpaosicenue ceomempuyeckux @ueyp Ha HEIUHOBAHHOU
bymaze ¢ UCNONBL30BAHUEM YUPKYIA, JUHEUKU, V2ONbHUKA, MPAHCNOPMUpa.
[TocTpoenus Ha kieT4aTon Oymare.

[Tepumerp MHOrOyrojbHUKa. [ToHsATHE MIoOmAAX (UTYPHI; SAUHHIBI W3MEPEHUS
mwiowaan. IlpubmmkénHoe wusMepeHue Iomwaan ¢Guryp, B TOM YHCIE Ha
KBaJIpaTHOM ceTke. [lpubausicénnoe usmepeHue OAUHbL OKPYIHCHOCMU, NIOUAOU
Kpyea.

Cummempus: yenmpanvHasa, ocesas u 3epkanvhas cummempuu. I[locmpoenue
CUMMEMPUYHBIX Puyp.

Haenaonvie npedcmasnenus 0 npocCmpaHcmeeHHulx ¢hueypax. napaiieienuneo,
Ky0, npuzma, nupamuoda, KOHyC, Yuaunop, wap u cgepa. Hzobpadicenue
npocmpancmeeHuvix gueyp. llpumepvi pazeépmox MHO202PAHHUKOS, YUIUHOPA U
konyca. Co3z0anue mooenel npocCmpaHcmeeHHblx uayp (U3 oymazu, npoosoKuU,
nAACMUIUHA U Op.).

llonamue o6véma, eounuyvl usmepenusi o06véma. OOBEM NPAMOY20bHOSO
napainenenuneoa, Kyoa.

PaGouas mporpamma



y4eOHOro Kypca «Anredpay. 7-9 kimacchbl

Hesu n3yyeHusi yueOHOTo Kypca

Anrebpa SBISIETCS OJHUM U3 OMNOPHBIX KYpPCOB OCHOBHOM IIKOJBI: OHA
obecrieurBaeT M3y4YEHUE APYTUX IUCLUUIUIMH, KaK €CTeCTBEHHOHAYYHOrO, TaK U
I'YMaHUTAPHOTO IIMKJIOB, €€ OCBOGHHME HEOOXOJMMO Il  IPOJIOJDKCHUS
oOpa3oBaHHsS W B TOBCEIHEBHOW XW3HMU. Pa3BuTHE y 00Yy4aromuXcsi HAay4IHBIX
MPEJACTABICHUM O MPOMCXOXKISHUM W CYIIHOCTH are0pandeckux aOCTpakIIHi,
criocobe OTpaKeHUs MaTeMaTHUYECKOW HAyKOH SIBIICHUI U MPOLIECCOB B MPUPOJE U
OOIIeCTBe, POJIM MATEeMAaTHYECKOTO MOJICTMPOBAHMS B HAYYHOM TO3HAHWUU W B
MPaKTUKE CHOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHMPOBO33PEHUS] UM KadyeCTB
MBIIIUICHUSI, HEOOXOAUMBIX ISl alafTallid B COBPEMEHHOM IIU(PpOBOM OOIIIECTBE.
N3ydenne anreOpbl €CTECTBEHHBIM 00pa30M O0O0ECIIeUHMBACT pa3BUTHE YMCHUS
Ha0II0/1aTh, CpPaBHUBATh, HAXOJAUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTUUYHOCTHU
MBIIIUICHUS, CIIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBATH CBOU JEUCTBUS U
BBIBO/IBI, (pOpMyupoBaTh yTBepkaeHHA. OCBOCHHE Kypca anreOpsl obecrieunBaeT
Pa3BUTHE JJOTUUECKOTO MBIIIUICHUSI 00YUYaIOIINXCS: OHU UCIIOIB3YIOT I€TYKTUBHbBIC
U UHIYKTHUBHBIC PAcCYXIeHHUs, 0000IICHHE U KOHKPETH3allUI0, a0CTparupoBaHue
u aHamoruto. OOydeHue anrebpe MpearnojaracT 3HAYUTEIBHBIM  O00BEM
CaMOCTOSITEJIbHOM  JIEATEIbHOCTH OO0YYalolMuXcsi, IMOATOMY CaMOCTOSTEIbHOE
pelIeHne 3a7a4 eCTECTBEHHBIM 00pa30M SIBJISICTCS peaiu3alueil e TeIbHOCTHOTO
NpUHIUIA OOYYEHHUS.

B crpykrype mnporpammel ydeOHOro Kypca «Amnredpa» OCHOBHOM IITKOJIBI
OCHOBHOE€ MECTO 3aHMMAIOT COJIep)KATEIbHO-METOAMYECKUE JUHUU: «Yucna u
BBIYUCIICHUSY; «ANTeOpanuyecKrue BBIPAXKEHUS», «YPABHEHUS U HEPABEHCTBAY;
«OyHKIum». Kaxnaas u3 3TUX COJEPKATEIbHO-METOUYECKUX JIMHUN PAa3BUBACTCS
Ha MPOTSHKEHUU TPEX JIET U3YYEHUs Kypca, €CTECTBEHHBIM 00pa30M MepeIieTasiCh
U B3aUMOJICUCTBYS C JAPYrMMU ero JuUHUSMU. B Xojae wu3yudeHHs Kypca
0oOydJarommuMcsl TPUXOAUTCS JIOTMUECKH PacCykaaTh, HCIIOJIb30BaTh TEOPETHUKO-
MHOKECTBEHHBIN f3bIK. B CBSI3U C 3TUM I1€71€CO00pPa3HO BKIIKOYUTH B MPOTpaMMy
HEKOTOPbIE OCHOBBI JIOTMKH, IIPOHU3BIBAIOIIME BCE OCHOBHBIE pa3ieibl
MaTeMaTHYECKOro o0pa3oBaHus U CHOCOOCTBYIOIIME OBJIAJCHUIO 00YUYaAIOITUMUCS
OCHOB YHHUBEPCAJIBHOTO MATEMaTHYECKOro s3bIKa. Takum 00pa3oM, MOXKHO
YTBEPXKJaTh, YTO COJACPKATETLHOM W CTPYKTYPHOW OCOOCHHOCTBIO Kypca
«Anre0Opay SBIISETCS €ro UHTETPUPOBAHHBIN XapaKTep.

Conepxanue nuHUU «YHClIa U BBIYUCICHUS CIY>KUT OCHOBOM Ui JTalIbHEHIIIEro
W3YYCHUS MATEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYAIOIIUXCS JTOTHYECKOTO
MBIIIUICHUS, (OPMUPOBAHUIO YMEHHUS IOJH30BaThCA AJITOPUTMAMHU, a TaKKe
MPUOOPETCHUIO TPAKTUYCCKUX HABBIKOB, HEOOXOAUMBIX [JII ITOBCEIHEBHOMN
KWU3HU. Pa3BuTHe MOHATHUS O YKCJIE B OCHOBHOM IIKOJIE CBSI3aHO C PAllMOHAJIBHBIMU
U HppallMOHAJbHBIMH  YHCIIaMH, (OPMHUPOBAHHEM  IIPEACTABICHHH O



JEWCTBUTEIPHOM YHCIIC. 3aBEPIICHUE OCBOCHUS YHCIIOBOW JIMHUM OTHECEHO K
CTaplieMy 3BeHY OOIIero 0Opa3oBaHusl.

CopepkaHue JIBYyX alreOpanyecKkux JTUHUN — «Asredpanueckue BBIPAKEHUS» U
«YpaBHEHHUSI U HEPABEHCTBA» CHOCOOCTBYET (HOPMHUPOBAHHIO y OOYUYAIOIIUXCS
MaTEeMaTUYeCKOro arrmapara, HeoOXOAMMOTrO MJii pEelIeHUs 3aJad MaTeMaTHKH,
CMEXKHBIX MPEAMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/7a4. B OCHOBHOI MIKOJE
y4eOHBII MaTepuai IrpylnIupyercs BOKPYT PallMOHAIbHBIX BhIpaXKEHUH. AnreOpa
JEMOHCTPUPYET 3HAYEHUE MAaTeMaTUKM KaK  fA3bIKa [JJIs  [OCTPOEHUS
MAaTEMATHYECKUX MOJICIICH, ONMCAHUS MIPOLECCOB U SIBIICHUM pealbHOro Mupa. B
3amaun  oOyyeHus  anreOpe  BXOAST  Takke  JalibHeillee  pa3BUTHE
QITOPUTMHUYECKOTO MBIIIUICHHS, HEOOXOJUMOTO, B YACTHOCTH, JIJIs1 OCBOEHUS Kypca
MH)OpPMATUKHA, M  OBJIAJCHHE HABbIKAMU  JIEIYKTUBHBIX  PACCYKICHUU.
[TpeoOpa3oBaHrue CHMBOJIBHBIX ()OPM BHOCUT CBOM cCHEHU(PUYECKH BKIaa B
pa3BUTHE BOOOPAKEHHUS, CIIOCOOHOCTEN K MATEMAaTUYECKOMY TBOPUYECTBY.
Conepxanue (QyHKIMOHAIBHO-TpAQUUECKON JMHUM HAIEJIECHO Ha TIOJIydeHUE
MIKOJIbHUKAaMU 3HAaHUHM O PYHKIUSAX KaK BaXKHEHIIIeH MaTeMaTHUYeCKOM MOJIEIH JIJIs
OMMCAHMS W UCCIEAOBAHUS Pa3HO-O00pa3HbIX MPOLECCOB U SIBJICHUN B MPUPOJE U
obmectse. M3yuenune 3Toro marepuaia cnocoOCTBYET Pa3BUTHIO y 00y4YarOIIUXCsl
YMEHHSI HCIOJIb30BaTh PAa3JINYHbIE BBIPA3UTEIIbHBIE CPEICTBA S3bIKA MAaTEMAaTHKH
— CJIOBECHBIE, CUMBOJIMYECKUE, rpauyecKue, BHOCUT BKJIaJ B (HOPMHUPOBAHUE
MPEACTABICHUM O POJIM MATEMATHUKHU B PA3BUTUN LIMBUIU3ALNU U KYJIbTYPBHI.

MecTo yueOHOr0o Kypca B yueOHOM ILIaHe

CornacHo yuyeOHOMY TuTaHy B 7—9 Kiaccax mM3y4aeTcs y4eOHBIN Kypce «Anredpay,
KOTOPBIM BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3fienbl coaepxkaHus: «Yucina u
BBIYHCIICHUS», «AJreOpandeckre BBIPAKCHUS», «YPaBHEHUS W HEPaBEHCTBAY,
«DyHKIAWY.

VY4eOHbI TUIAaH Ha U3y4YeHue ainredpbl B 7-9 Kiaccax OTBOJUT HE MeHee 3
y4eOHBIX YacOB B HE/EJI0 B TEUEHUE KaXKJOT0 rojia 00y4eHusi, BCEro 3a Tpu rojaa
oOyueHnus — He MeHee 306 yueOHBIX 4acoB.

Conepxxanue yueObHoOro kypca (mo rogam oO0ydeHus )

7 Kkiace

Yucna u éviuucnenun

PanuonajabHbIE YncIa

JIlpoOu OOBIKHOBEHHBIC U JCCSATHUYHBIE, IEPEX0]T OT OJTHON (POPMBI 3aITUCH APOOEit
K aApyro#. I[loHsTHE pallMOHATBHOTO YMCIA, 3alMCh, CPABHEHUE, YIIOPSAI0UYMBAHNE
paIMOHANIBHBIX YHCeNl. ApuMeTHdecKue IeHCTBUS C PAIMOHAIBHBIMUA YHUCIIAMHU.
Pemienue 3anau U3 peaabHON MPAKTUKUA HA YaCTH, HA IPOOH.

CrerneHb C HaTypajdbHBIM TIOKa3aTelieM: OMpeJesieHue, TMpeoOpa3oBaHue
BBIPKECHUI Ha OCHOBE OTPEICIICHHUSI, 3aITUCh OOJBIITNX YUCEN.



[IpolieHThl, 3anmuch MPOILIEHTOB B BHUJE ApoOM U ApoOU B BHUJE MPOLIEHTOB. Tpu
OCHOBHBIE 33J1a4M Ha IIPOLIEHTHI, PEIICHHE 3a7a4 U3 PEaTbHON IPAKTHKHU.
[IpuMeHEHNE TIPU3HAKOB JEJIMMOCTH, PA3JIOKEHHE HAa MHOXHUTEIU HATYpaJIbHbIX
qucel.

PeanpHble 3aBUCUMOCTH, B TOM YHKCIIE TpsiMasi U oOpaTHasi IpONOPIUOHATBHOCTH.
Anzebpauueckue gviparcenus

[lepemeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAXKEHUSA C IEpeMEeHHOU. JlomycTtumblie
3HA4YECHUS NepeMeHHbIX. [IpencraBienne 3aBUCUMOCTH MEK/1y BEJIMUMHAMU B BUJIE
dbopmynel. Beraucnenus no gopmynam.

[IpeoOpa3oBanne OYKBEHHBIX BBIPAKECHUI, TOKICCTBEHHO PaBHBIC BBIPAXKEHUS,
npaBuia IpeoOpa3oBaHusl CyMM U MPOMU3BENICHUI, MPAaBUIa PACKPBITHS CKOOOK U
MPUBEACHUS TTOJI0OHBIX CIIAraeMbIX.

CBoJiCTBa CTENEHH C HATypaJIbHBIM [IOKA3aTEJIEM.

Opnowriensl u MHoOrouwieHol. CrteneHb MHoOrowieHa. CIOKEHHE, BBIYMTAHUE,
YMHOXXEHHE MHOTOWICHOB. MDOpMylbl COKpPAIIEHHOIO YMHOXKEHHS: KBaApar
CyMMBI M KBaapar pasHocTH. Popmyna pa3sHOCTH KBaApaToB. PasioxeHue
MHOT'OYJIEHOB Had MHOKHUTEIIH.

Ypaenenusa

VYpaBHeHHE, KOpEHb YpaBHEHHs, IIpaBWa MpeoOpa3oBaHUsl YypaBHEHUS,
PABHOCHJIBHOCTh YPAaBHEHUM.

JluHeniHOe ypaBHEHME C OJHOM IIEPEMEHHOM, YHUCIO KOPHEW JIMHEHHOIO
YPaBHEHMS, pEIICHHE JIMHEWHBIX YypaBHeHHU. COCTaBIEHHWE YpPABHEHHU 110
YCIJIOBHIO 3a7a4yu. PelieHne TeKCTOBBIX 3a/1a4 ¢ IOMOILbIO YPaBHEHUH.

Jluneiinoe ypasnenue ¢ 0syms nepemennvimu u e2o epagux’. Cuctema IBYX
JMHEWHBIX YPAaBHEHHU C JBYMs INEPEMEHHBIMU. PelieHue cucrem ypaBHEHUU
cnocoOboM MoAcCTaHOBKU. llpuMepsl perieHus TEKCTOBBIX 3a/lad € IOMOIIbBIO
CUCTEM YPaBHECHUI.

Koopounamot u cpagpuxu. @ynkyuu

Koopaunara Toyku Ha mnpsAmoun. UuCHOBbIE NPOMEXYTKH. PaccrosiHue mexny
JIBYMsI TOUKaMU KOOPAUHATHON NIPSIMOM.

[TpsimoyronbHas cucrema koopauHat, ocu OX u Oy. Abciucca u opauHaTa TOYKA
Ha KOOPAMHATHOM TmJIOCKOCTH. Ilpumepbl rpadukoB, 3amaHHbIX (opMysIamu.
Yrenue rpadmKoB peanbHbIX 3aBUCUMOCTEM.

[Tonsitue dynkuuu. I'paduk dynkmun. CoiictBa pynkumii. Jluneiinas QyHkius,
e¢ rpadpuk. I'padux dynknum y = kx + b. I'paguueckoe pewenue numnetinvix
VPABHEeHUL U CUCIeM JTUHElHbIX YPABHEHULI.

8 KUIACC
Yucna u eviuucnenusn

2 3H€CI) " Jajgee KypCuBOM 0003HaYEHBI TEMbI, U3YUCHHNE KOTOPLIX IPOBOJAUTCA B O3HAKOMHUTECIILHOM I1JIaHE.
He,uaror CaMOCTOATECJIbHO OIPCACIIACT 00BeEM n3y4aceMoro mMmarepuaja.



KBagpatueiii kopeHb u3 uucna. [llowamue 06 uppayuoHaibHOM yucie.
Hecamuunvie npubnudicenus uppayuoHanbHulx yucen. CBOWCTBA apu(METHIECKUX
KBa/IPAaTHBIX KOPHEW U MX NMPUMEHEHHE K TPeoOpa30BaHUIO YUCIOBBIX BhIPAKEHUIN
Y BBIYUCIIEHUAM. /[eticmeumenbHble YUcad.

Crenens ¢ UenpIM IoKas3aTeneM U €€ ceorictBa. CTaHIapTHAS 3alKCh YKCIIA.
Anzebpauueckue eviparxceHus

KBaapaTHbIil TpEXWIEH; pa30KeHUE KBAAPATHOIO TPEXUIEHA HA MHOXKHUTEH.
AnrebOpanyeckas Apoos. OCHOBHOE CBOWCTBO alireOpanyeckon apoodu. CrnoxxeHue,
BEIYMTAHNE, YMHOXCHHE, JeJIeHne anreOpandeckux apooOeit. ParmonanbHbIe
BBIpAKEHUS U UX MIPE0Opa30BaHUE.

Ypasenenusa u nepasencmea

KBagpatHoe ypaBHeHue, (opmysia KOpHEW KBaJpaTHOIO ypaBHEHUs. Teopema
Buema. Pemenue ypaBHEHHMM, CBOISIIMXCA K JIMHEWHBIM W KBAaJPATHBIM.
[Ipocreiimme qpoOHO-paMOHAIbHBIE YPABHEHHUS.

I'paguueckas unmepnpemayusi ypaeneHuti ¢ 08YMs NEPEMEHHLIMU U CUCHEM
JIUHELHbIX YpasHeHuu ¢ 08ymsa nepemeHuvimu. lIpuMepsl perieHus: CUCTEM
HEJIMHEWHBIX YPABHEHUN C IBYMs IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3aj1a4 alredpandeckum crnocooom.

HucoBele HEpAaBEHCTBA M MX CBOMCTBA. HepaBEeHCTBO C OJHOM NEPEMEHHOM.
PaBHOCMIBHOCTP HEpPAaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OJAHOM NEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJJHOM IEPEMEHHOM.

Dynkyuu

[Tonsitue ¢dynkumuu. OOGIacTh ompeneneHus: U MHOXKECTBO 3HAYCHHH (YHKIIWU.
CrniocoObI 3aanus QyHKIIHIA.

I'padux pynkumu. Urenue cBoilcTB pyHkumu no e€ rpadguky. Ilpumeps rpadrkos
GyHKINNA, OTPaXKAIOIIUX PEeATbHBIE MPOIECCHI.

OyHKIMM, OMUCHIBAIONIME TPSIMYH0 U OOpaTHYH  MOPONOPIMOHATILHBIE

k
3aBucuMocTH, uX Tpaduku. Oymkmmm Yy = X, Yy = X, Yy =+X% Yy = =

I'paguueckoe pewenue ypagnenuii u cucmem ypagHeHull.

9 KJIACC

Yucna u eévtuucnenusn

JlecTBUTEIbHBIE YHCJIA

PanronanpHBIC YHCIIA, UPPAYUOHATbHBIE HYUCAA, KOHeuHble U OeCcKOHeuHbvle
oecsamuynvie Opodou. MHooxcecmeo OeticmeumenvHulx wucel, OelucmeumesbHbvle
yucia Kak — OeckOHeyHvle Oecsimuunvle Opobu. BzaumHo  00HO3HAUHOE
coomeemcmaue mMeHcoy MHONCECMBOM OCUCMBUMENbHbIX YlUcel U KOOPOUHAMHOU
NPSMOU.

Cpasnenue  OelicmeumenbhblX  uyucen,  apugpmemuyeckue  Oelucmeuss ¢
oelicmeumenbHblMu YUCIAMU.

H3mepeHusi, NPUOJIMKEHHS, OIEHKH



Pa3smepbl OOBEKTOB  OKPYXKAIOIIET0 MHpA, JJIMTEIBHOCTh MPOILIECCOB B
OKPY’KaIOIIEM MHUpE.

[Tpubnm>kéHHOE 3HAYEHHE BEJIWYUHBI, TOYHOCTh NpUOIKeHUs. OKpyriieHue
yucen. [[puknuaka u orieHka pe3yJIbTaTOB BEIYMCIICHU M.

Ypasenenusa u nepasencmea

YpaBHeHHUs ¢ OHOM NTepeMEeHHO

JIunelinoe ypaBHEeHME. PenieHne ypaBHEHUM, CBOASAIIMXCS K IMHEUHBIM.
KBagpatHoe ypaBHeHue. PellieHHe ypaBHEHH, CBOISALIMXCS K KBaJIPATHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pewienus ypasuenuu mpemvel u 4emeepmou
cmenenell pasnodiceHuem Ha MHOICUMENU.

Pemenue aqpoOHO-paliMOHANIbHBIX YPaBHEHUH.

Pemenue TekCTOBBIX 3a/1a4 aareOpanyeckuM METOI0M.

Cucrembl ypaBHeHUH

VYpaBHeHue c JByMs NepeMeHHbIMH U ero rpaduk. Pemenwe cucreM ABYyX
JIMHEWHBIX YPABHEHUM C IBYyMS IIEPEMEHHBIMU. Pellienne cucTteM 1ByX ypaBHEHHUM,
OJJHO W3 KOTOpBIX JIMHEHHOE, a Jpyroe — BTopoil creneHu. ['paduyeckas
WHTEPIIPETALNs CUCTEMBI YPABHEHHUN C IBYMsI IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3aj1a4 alredpandeckum crocoooMm.

HepaBencrBa

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

PemieHne mnMHEWHBIX HEPABEHCTB C OJHOM mepeMeHHOM. PemieHune cucrem
JVHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOW. KBaapaTHble HEpaBEHCTBA.
['padmueckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMH.

Dynkyuu

KBagpatuunass Qyukius, e€ rpaduxk u cBoiictBa. I[lapabGomna, KoopaAMHATHI
BEPUIMHBI 1apadOoJIbl, 0Cb CAMMETPHUH MMAPAOOJIBI.

['paduku (byHKITHIA: y = kX, y = kx + D, y = X,
y =x,y = SI/II/IX CBOICTBA.

Yucnoewvie nociedoeamenbHoCmu

OnpenesieHue M cnoco0bl 3aaHUs YMCJIOBBIX NMOC/Ie10BaTEIbHOCTEMH

[ToHsaTne YMCIOBOM  MOCIEAOBATEILHOCTH. 3aJaHUe  II0CJIENOBATEILHOCTH
peKyppeHTHO# dhopmMynoii u Hopmysoi N-ro YieHa.

ApudmeTHdeckasi U reOMeTpPUIECKasi MPOTPeCcCH

Apudmernueckas © TeoMeTpudeckas mporpeccur. DopMynbl N-ro  WieHa
apu(PpMETUIECKON ¥ TeOMETPUUECKOU MPOTPECCUI, CYMMBI TIEPBBIX N YJICHOB.
H3z00padsicenue uneHos apugmemuueckou U 2eOMempudeckol Npopeccull
MOYKAMU HA KOOPOUHAMHOU NaocKocmu. JIuHeuHblll U 3KCNOHEHYUAbHBIU POCHI.
CroosicHble npoyenmoi.



Pabouas nporpamma
yuebHoro kypca «I['eomeTtpus». 7-9 kimaccel

Hean uzyuyenus yae0HOro Kypca

O6mue uenu uzydenus: yuyeoHoro kypca «I'eomerpusi» npeacrasiensl B [1OOII
OOQO. Onm 3aKknrOy4aroTcs, MPEXKJEC BCEr0 B TOM, YTO HA YypOKax IE€OMETPUU
OOYYarOIIMIICS YYUTCS TPOBOJUTH JOKA3aTEIbHBIC PACCYXKICHHS, CTPOUTH
JIOTUYECKUE YMO3AKIIOUEHUS, JTOKa3blBaTh WCTHHHBIE YTBEPKIACHUA U CTPOUTH
KOHTPIIPUMEPHI K JIOKHBIM, IPOBOJIUTH PACCYKICHUSI «OT MPOTUBHOT'0», OTINYAThH
CBOMCTBa OT MPHU3HAKOB, (hOPMYyIHUpOBATH OOpaTHBIC yTBEpXKIAeHUSA. B oOydeHHM
YMEHHUIO pacCyk IaTh COCTOUT BA)XHOE BOCHUTATEIBHOE 3HAYEHUE H3YUYCHUS
FeOMETPHUH, IPUCYIIEE UMEHHO OTEYECTBEHHOM MaTEMAaTUYECKOM IIKOJIE.

Btopoii 1nenbt0 U3ydeHUsT TEOMETPHUM SIBISIETCS MCIOJIB30BAHME €€ Kak
WHCTPYMEHTA NpPHU PEIICHUU KaK MaTeMaTUYeCKUX, TaK U TMPAKTUYECKHUX 3ajiad,
BCTPEUAIONIMXCS B  peallbHOW  KU3HU. ODTOMY COOTBETCTBYET  BTOpasd,
BBIYUCIIUTEIbHAS JIMHUS B U3YYEHUHU T€OMETPUM B WIKOJE. IS 3TOrO y4uTemnto
pEeKOMEHAyeTCcsl  MOoAOMpaTh  3aJaud  MOPAKTUYECKOTO  XapakTtepa s
paccMaTpuBaeMbIX TE€M, YYUTh OOyYaIOIIMXCS CTPOUTh MAaTEMaTUYECKHE MOJENU
pealbHbIX KWU3HEHHBIX CUTyalldid, MPOBOAUTH BBIYHUCICHUS U OLICHUBATH
aJIcKBaTHOCTh TMOJYYEHHOro pe3yibraTa. KpailiHe BaXHO NOAYEPKUBATH CBS3U
r€OMETPUMU C APYTUMHU MPEIMETaMH, MOTUBUPOBATh HCMOJIb30BATh OINPEACICHUS
reOMETPUYECKUX (DUTYp U MOHSITHH, IEMOHCTPUPOBATH MPUMEHEHUE MOTYyUYCHHBIX
yMeHUN B (U3MKE M TEXHHKE. ODTH CBS3M Hambolsiee SIPKO BUIHBI B TeMax
«Bekrope», «TpUrOHOMETPUYECKHE COOTHOLIEHUS», «Meron KoopAuHAT» U
«Teopema Iludaropar.

MecTo yueOHOro Kypca B y4eOHOM ILIaHe

CornacHo yueOHOMy TUIaHy B 7-9 Kiaccax wu3ydaeTcs Y4eOHBbIM Kypce
«I'eomeTpus», KOTOPBIA BKJIKOYAET CIEIYIOUIME OCHOBHBIE Pa3Jeiibl COJICPKAHMS:
«l"'eometrprueckue GuUrypsl M HX CBOWCTBa», «l3MepeHue TreoMETPUUYECKUX
BEJIMUMH», a Takxke «JleKkapToBbl -KOOPAWMHATHI Ha IJIOCKOCTWY», «BekTophi»,
«JIBmxkenus miockoctn» U «IIpeodpazoBanust mo100us».

VYyeOHblll TJIaH NpeaycMaTpUBaeT M3y4YeHHE TeOMEeTpHM Ha 0a30BOM YpPOBHE,
UCXOJs M3 He MeHee 68 y4yeOHBIX 4acoB B yueOHOM TOAY, BCErO 3a TpU roja
oOyueHus — He MeHee 204 Jyacos.

Conepxanue yueObHoOro kypca (mo rogam oOydeHus )

7 Kkjaace



Havanenbie noHaTHs reomerpuu. Touka, mpsiMasi, OTPE30K, Jyd. YTOJ. Bumbl
yrioB. BeprtukanbHble ©  cMexHBIE yIubl. buccekrtpuca yria. Jlomanas,
MHOTOYTOJIbHUK. [lapajiensHOCTh U EPIEHANKYISIPHOCTD IPSIMBIX.
Cummempuunvie Gueypbi. Ocnosnvie ceoiicmea ocesoli cuvmempuu®. TIpumepst
CUMMETPHUH B OKPYXKAIOILIEM MHUpE.

OcHosHble noCmpoeHUst ¢ NOMOWbIO YUPKYIA U TUHEUKU.

TpeyronsHuk. BricoTa, Mennana, OuccekTpuca, ux cBoiicTBa. PaBHOOeIpeHHBIN U
PABHOCTOPOHHUM TpeyroJpHUKU. HepaBeHCTBO TpEyrobHUKA.

CBoiicTBa M TpHU3HAKH PABHOOEAPEHHOro TpeyroibHuka. lIpu3Haku paBeHCTBa
TPEYTOJILHUKOB.

CBoiicTBa M NPU3HAKU MNapauleabHBIX OpsMbIX. CymMma YIVIOB TpEyroJbHHUKA.
BrenrHue yriel TpeyroyJbHUKA.

[IpsmoyrosbHbIE  TpeyronbHUK.  CBOHCTBO ~ MEIHMAaHBl  NPSAMOYTOJBHOTO
TPEYTrOJbHHUKA,  NPOBEAEHHOM K  rumoreHyse. Ilpu3Haku  paBeHCTBa
IPSMOYTOJILHBIX TPEYTOIBHUKOB. [IpSIMOYTOIBHBIN TPEYTONBHUK ¢ yriioMm B 30°.
HepaBeHCTBa B IT€OMETPUU: HEPABEHCMEO MPeEY20abHUKA, HEPABEHCTBO O JUIMHE
JIOMaHOW, TeopemMa O OoJplIeM yrie U OOJbIIE CTOPOHE TPEYroJbHUKA.
[lepnenaAuKyIIsIp ¥ HAKIIOHHAS.

l'eomempuueckoe mecmo  mouek. buccekTpuca yria UM CEpEAVHHBIN
MEPIIEHINKYJIAP K OTPE3KY KAK TEOMETPUUECKHE MECTA TOUEK.

OKpy>KHOCTb M KpYT, XOpJla U AUaMETpP, UX CBOMCTBA. B3auMHOE pacnoioKeHHUe
OKpYKHOCTH M mpsiMon. KacarenmpHas m cekymas K OKpYKHOCTH. OKpyKHOCTB,
BIIMCaHHAasA B yroJl. BnimcanHas 1 onucaHHasi OKPY>KHOCTH TPEYTOJIbHUKA.

8 kinace

YereipéxyronpHauku. IlapamenorpamMmm, €ro npu3Haku W CBOMCTBA. YacTHbIE
Cillyyau MapajjiesiorpaMMoB (MPSMOYTOJIbHUK, poMO, KBajpar), UX MPU3HAKU U
cBoiictBa. Tpameuus, paBHOOOKas Tpameuusi, €€ CBOWCTBA U MPHU3HAKHU.
[IpssmoyronbHas Tparenus.

Memoo yosoenus meduansl. llenmpanvuas cummempust.

Teopema Paneca u meopema o nponopyuoHatvHvix ompeskax. CpeaHue JTHUHUU
TPEYTOJBHUKA U Tpaneuuu. [lenmp macc mpey2oibHuxa.

Ilooobue mpeyzonvHuxo8, Koaghpuyuenm nooobus. Ilpusnaku noooodUs
mpeyzonbHukos. llpuMmeHenmne mogo0ust mpu perieHny MPaKTUIECKUX 3a/1ad.
CpoiicTBa 1momaaei reomerpuueckux ¢uryp. DopMynbl s IUIOMIAIA
TPEYroJIbHHKA, Tapajienorpamma, pomba u Tpaneruu. OTHOIICHHUE IUIONIAIeH
NMoI00HBIX GUTYP.

Beruuciienne miomaned TPEYroJbHUKOB W MHOTOYTOJIBHUKOB Ha KJIIETYATOM
Oymare.

3 3H€CI) " Jajee KypCuBOM 0003HaYEHBI TEMbI, U3YUYCHHUE KOTOPLIX IPOBOJAUTCA B O3HAKOMUTECJIILHOM I1JIaHE.
He,uaror CaMOCTOATECJIbHO OIPCACIIACT 00BeEM n3y4aceMoro mMmarepuaja.



Teopema IIudaropa. Ilpumenenune Teopemsl Iludaropa npu pemnieHun
MPAKTUYECKUX 3a7a4.

CuHyCc, KOCHHYC, TaHI€HC OCTpPOrO yIJIa MPSMOYTOJBbHOIO TPEYTrOJIbHUKA.
OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO. [pUTOHOMETpHUECKUE (DYHKITUN
yrioB B 30°, 45° u 60°.

BrnucaHHble M LEHTpaJbHBIE YIJIbI, YTOJ MEXIY KacaTEIbHOM M XOpJOMl. YTIbl
MEXAY XOpJaMH W CEKylIMMH. BIMCAaHHBIE W ONMUCAHHBIE YETBIPEXYTOJbHUKH.
B3auMHoe pacnonoxeHue AByX OKpyxkHocTell. Kacanue oxpyxuocteil. OOuue
KAacCaTeJIbHBIE K JIBYM OKPYKHOCTSIM.

9 kiacc

Cunyc, Kocunyc, TanreHc yrioB oT 0° 1o 180°. OcHOBHOE TPHTOHOMETPUIECKOE
TOXAECTBO. POPMYIIbI IPUBEACHUS.

Pemenne TpeyronpHukoB. TeopeMa KOCMHYCOB M TEOpeMa CHHYCOB. PemeHue
MIPAKTUYECKUX 33/1a4 C UCIIOJIb30BAaHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CHUHYCOB.
Ilpeobpaszosanue nooobus. Ilooobue coomeemcmeenHvix 21eMeHMO8.

Teopema o npoussedenuu ompesko8 Xopo, meopemvl 0 NPOU3EEOeHUU OMPE3KO8
CceKywux, meopema o Keaopame KacameibHou.

Bekrop, nnuHa (MOAyJb) BEKTOpA, COHAIPABICHHBIE BEKTOPHI, IPOTUBOIIOIOKHO
HAIIpABJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB, PABEHCTBO BEKTOPOB,
olepanyy HaJ BEKTOpaMH. PasnokeHne BEKTOpa IO JBYM HEKOJUIMHEAPHBIM
BekTopamM. KoopnanHatel BekTOopa. CKalsipHOE NPOM3BENECHUE  BEKTOPOB,
IIPUMEHEHUE U1 HAXO0KICHUS JUIUH U YTJIOB.

JlexapToBBl KOOpPAMHATBI HA IUIOCKOCTH. YpasHeHus npamoti W OKPYKHOCTH B
KOOPAMHATAaX, MEPECEUECHUE OKPYKHOCTEM M MpsIMBIX. MeTon KoopauHAT U €ro
IIPUMEHEHUE.

[IpaBriibHBIE MHOTOYTOJNIBHUKH. [[nmHa oxpyxkHOcTH. ['panycHas m pannaHHas
Mepa yria, BBIUMCIEHHUE JJIMH Oy OKpyXHOcTeu. [lnmomans kpyra, cekropa,
CErMEHTa.

Heudwcenuss niaockocmu u 6HympeHHue cummempuu ueyp (Iremenmapmbie
npeocmasnenus). Ilapannenvuwiii nepernoc. Ilosopom.

PaGouast mporpamma
y4eOHOTO Kypca « BeposSTHOCTh M CTATHCTHKAY
7-9 xaccol

Lenn n3yyeHus1 yueOHOro Kypca

B coBpemMeHHOM HU(PPOBOM MHUPE BEPOSITHOCTh M CTATHUCTHKA MPHUOOPETAOT BCE
OO0JIBIIIYI0 3HAYUMOCTh, KaK C TOYKU 3pEHUS MPAKTUUECKUX MPUIOKEHUHN, TaK U UX
ponu B oOpazoBaHuM. Kaxnplii 4enoBeK MOCTOSHHO MPUHUMAET pEIICHUS Ha



OCHOBE MMEIOLUXCS Y HEro TaHHBIX. A i1 000OCHOBAHHOTO MPUHATHUS PELICHUS B
YCIOBUSIX HEJOCTaTKa WM M30bITKa WHGOPMAIMM HEOOXOAMMO B TOM YHUCIIE
XOpouIo ¢(hOpMHUPOBAHHOE BEPOSTHOCTHOE U CTATUCTHUECKOE MblLIUIeHUE. MIMEeHHO
M03TOMY OCTpPO BCTaja HEOOXOAUMOCTh CPOPMHUPOBATH y OOYYAIOIIUXCS, B TOM
yucne oOydaromuxcst ¢ 3IIP, ¢pyHKIMOHANBHYIO IPaMOTHOCTb, BKJIIOYAIOILIYIO B
ce0s B KayeCTBE HEOTHEMJIEMOW COCTABISIOUIEH yMEHHE BOCHPUHHUMATH U
KPUTHYECKH aHAIM3UPOBATh HH(OpPMAIMIO, MPEACTABICHHYI0O B Pa3IMYHBIX
(¢opMax, MOHUMATh BEPOATHOCTHBIN XapaKTep MHOIMX PEAJIbHBIX IMPOLIECCOB U
3aBUCUMOCTEM, MPOU3BOIUTH MPOCTEHIINE BEPOSATHOCTHBIE PACUETHI. 3HAKOMCTBO
C OCHOBHBIMM NpUHIMIAMU cOOpa, aHaJIM3a W NPEJICTABICHUS [JAHHBIX U3
pas3nMuHbIX cdep KU3HU OOIIEeCTBA M rocyJapcTBa MpHOOIIaeT oOydaromuxces K
OOLIECTBEHHBIM UHTEPECAM.

B crpykType mnporpaMMbel yuyeOHOro Kkypca «BeposTHOCTb M CTaTHCTUKA»
OCHOBHOM HIKOJIBI BBIJICJICHBI CIEAYIOIINE COAEPKATEIbHO-METOANYECKUE JIMHUU:
«IIpencraBneHne MAaHHBIX M ONMCATENBHAS CTATHCTHKA»; «BeposSTHOCTHY;
«DneMeHThl KOMOMHATOPUKNY; «BBeneHue B Teoputo rpadosy.

Conepxanue nuHum «lIpencraBieHue MaHHBIX W ONMCATENbHAs CTATUCTHKA»
CIIy’)KUT OCHOBOH 1751 (OpPMHPOBAHUS HABBIKOB PA0OTHI C HMH(OpMAaLME: OT
YTeHUs W MHTEepHpeTauuud HH(pOpMaluM, NpeICTaBICHHONM B TabiMuax, Ha
auarpaMMmax M rpagukax 110 cOopa, NpEeACTaBICHHsS M aHalW3a JaHHBIX C
UCIIOJIb30BAaHUEM CTAaTUCTHUYECKUX XAapaKTEPUCTUK CPEAHUX U PACCEUBAHMA.
PabGotass ¢ npanHHbiMH, oOyuwatomuecs ¢ 3[IP  ywarcs cuumThIBaTh U
UHTEPIIPETUPOBATh JAHHBIC, BBIIBUIaTb, AapryMEHTUPOBATb U KPUTHUKOBATH
OpOoCTEeHIlIMe THUIOTE3bl, Pa3MbILUIATH HaA  (AKTOpaMM, BBI3BIBAIOIIUMU
W3MEHYMBOCTh, W OIIEHMBATh MX BIIMSIHUE HA PACCMATPUBAEMBIE BEIMYHMHBI U
IIPOLIECCHI.

NHTYyUTHBHOE TPEACTABICHUE O CIy4YallHOM W3MEHYMBOCTH, MCCIEA0BAHUE
3aKOHOMEPHOCTEW M TEHACHUHUN CTAHOBUTCS MOTUBHUPYIOIIEH OCHOBOM JIA
W3Y4YeHHS] TCOpHH BeposTHOCTEH. Bosbioe 3HaueHune mjisa oOydaronmuxcs ¢ 3I1P
31€Ch MMEIOT INPAKTHUYECKHWE 3aJaHMS, B YACTHOCTH ONBITHI C KJIACCUYECKUMU
BEPOSTHOCTHBIMHA MOJEIISIMH.

[ToHsiTHE BEPOSATHOCTH BBOJUTCS KaK Mepa MpaBAONOA00Us CIIy4ailHOTO COOBITHS.
[Ipu wu3yuenun kypca oOyuatomuecs ¢ 3IIP 3HakOMSATCS € TPOCTEUILIMMU
METOJAaMU BBIYMCJICHUS BEPOSATHOCTEH B  CIIYYaWHBIX OKCIIEpUMEHTaxX C
PaBHOBO3MOYKHBIMH JJIEMEHTAPHBIMU HMCXOJIaMH, BEPOATHOCTHBIMH 3aKOHAMH,
MO3BOJIIOIIMMHU CTaBUTh W pelIaTh Oosee CloXHBbIE 33dadud. B kypc Bxonsr
HayajgbHbIE IIPEACTABICHHUS O CIY4YaWHBIX BEJIMYMHAX W HX YHUCIOBBIX
XapaKTepUCTUKAX.

Taxxke B paMKax 3TOro Kypca OCYyIIECTBISETCS 3HAKOMCTBO oOydaromuxcs ¢ 311P
C MHOKECTBaMHU M OCHOBHBIMH OIE€pPALMSIMU HAJl MHOKECTBAMHU, PACCMATPUBAIOTCS
IIPUMEpBI IIPUMEHEHUS Ul PELICHUs 3aJad, a TaKXKe HCIIOJIb30BaHUA B JIPYTHUX
MaTEeMaTHYECKUX Kypcax U yueOHBIX MpeaMeTax.



MecTo yueOHOTro Kypca B y4eOHOM ILIaHe

B 7-9 knaccax usyuaercs Kypc «BepoSATHOCTh U CTaTUCTHKA», B KOTOPBII BXOJAT
paznensl:  «lIpencraBieHne — JaHHBIX M ONKCATEIbHAs  CTATUCTUKAY;
«BeposTHOCTEY; «DeMeHThl KOMOMHATOPUKIY; «BBeaeHue B Teopuio rpagosy.
Ha u3ydeHue naHHOro Kypca OTBOIMT | y4eOHBI 4ac B HEAENIO B TEUCHUE
Ka)X70ro roja ooy4yenus, Bcero 102 yuyeOHbIX yaca.

Copeprkanre yaeOHOTO Kypca (1o TogamM o0ydeHHs])

7 KRiacc

[IpencraBnenne AaHHBIX B BUJE TaOIMUI], AuarpamMm, rpadukoB. 3arojHEHUE
TaOJuUIl, YTEHHWE W TOCTPOCHHUE JUarpamMM (CTOJOMKOBBIX (CTOJIOYATHIX) U
KpPYTOBbIX). UTeHHE rpauKOB peasibHbIX NpoueccoB. M3pneuenue nndpopmaum u3
JUarpaMM U TaOJIHIL, UCTIOIb30BaHUE U UHTEPIPETALIUS TAHHBIX.

OnucarenbHasi CTAaTUCTUKA: CpeAHEe apuU(PpMETUUYECKOe, MeEeauaHa, pa3max,
HaumOoJIbIIIee M HAUMEHbIIIEE 3HAUYCHUS HaOOpa YHCIOBBIX JaHHBIX. [Ipumepbl
CIIy4allHOM U3MEHYUBOCTH.

Cnyuatinwlii. 9xcnepumenm (onvim) u cuyyatiHoe cobvimue. Beposmnocms u
yacmoma. Ponb manoseposmmuvix u npaxmuuecku 00CMOBEPHBIX COObLIMULL 8
npupode u 6 obujecmee. Monema u uZpanbHAs KOCMb 8 Meopull 8ePOSMHOCME .
I'pagh, eepwuna, pebpo. Cmenensv eepuiunvl. Qucno péoep u cymmapuas cmeneHs
eéepwun. Ilpeocmaesnenue o ceazsnocmu epaga. Llenu u yuxnel. [lymu 6 epagax.
06x00 epagha (atinepose nyms). Ilpeocmasnenue 06 opuenmuposanHom epage.
Pewenue 3a0au ¢ nomowwio epaghos.

8 kinace

[IpencraBienue qaHHBIX B BUIE TAOIUL, TUarpaMm, rpauKoB.

MHOX€eCTBO, 3JIEMEHT MHOYKECTBA, IMMOAMHOXKECTBO. Oniepanuy HaJ MHOKECTBAMMU:
oObeIMHEHUE, TepecedeHue, gomnojHeHwe. CBolcTBa  omeparuii  Ham
MHOXKECTBAMU:  IEPEMECTUTEIBHOE,  COYETATENIbHOE,  PaCHpEAEIUTENBHOE,
BKIIO4YeHUs. Vcnonb3oBaHWe TpadUyecKoro NpPe/CTaBICHUsS MHOXKECTB s
ONMCAaHUs PEAIbHBIX IPOLIECCOB U SABJIICHUM, IPU PELICHNHN 3aa4.

H3zmepenue pacceusanus oanuwix. [ucnepcusi u cmanoapmuoe OmMKIOHEHUe
YuCn06bIX HAbopos. [uazpamma pacceuganus.

DneMeHTapHble COOBITUS ciyyaitHoro omnbiTa. CiaydaitHble coObITHS. BeposiTHOCTH
coObITil. OnBITBI € PaBHOBO3MOXKHBIMU  3JIEMEHTApPHBIMH  COOBITHSIMHU.

4 3H€CI) " Jajgee KypCuBOM 0003HaYEHBI TEMbI, U3YUCHHNE KOTOPLIX IPOBOJAUTCA B O3HAKOMHUTECIILHOM I1JIaHE.
He,uaror CaMOCTOATECIIbHO OIIPEALIIACT 00BeEM n3y4acMoro mMmarepuaja.



Cnyuaiinbiii  BeIOOp. CBSi3b  MEXKIYy MaJOBEPOATHBIMU M MPAKTHYECKH
JIOCTOBEPHBIMU COOBITHSIMU B IPUPOE, OOIIECTBE U HAYKE.

epeso. Ceoiicmea Oepegves: eOUHCMBEHHOCMb NYMU, CYWeCMB08aHUe GUCAYEll
BEPUIUHDL, CB8A3b MedHCOY YUCIOM GEPUIUN U YUCTIOM pébep. [Ipasuno ymHodMceHus.
Pewenue 3a0au ¢ nomowwro epaghos.

IIpomusononosicrnvle coovimus. [uaepamma unepa. Obveounenue u nepecevenue
coovimuii. Hecoemecmuvie cobovimus. Dopmyna crodxicenuss B8eposmuHocmell.
Ycnosnasa eepoamunocms. Ilpasuno ymmuoowcenus. Hezasucumvlie codvimus.
llpeocmasnenue sxcnepumenma 8 euode oepesa. Pewenue 3a0au na naxoorcoenue
geposmHocmell ¢ NOMOWbIO 0epesa CAYYAUHO20 OKCHEePUMEHmA, Ouazpamm
Diirepa.

9 kiacce

[IpencraBnenre AaHHBIX B BUAE TaOMUL, AUArpaMM, rpaukoB, UHTEpPIpPETALUS
JaHHBIX. UTEeHHME M MOCTPOCHHME TaONMIl, JUarpaMmM, IpauKoB MO pealbHBIM
JTAHHBIM.

[lepectanoBku u ¢akropuan. CoyeTaHuss W YHCIO cOYETaHUU. Tpey2onbHUK
Ilackans. Pemienue 3a1a4 ¢ UCMOJIb30BAHUEM KOMOMHATOPUKH.

l'eomempuueckas eeposmuocmo. CryuatiHvili 8b100p MOYKU U3 Queypbl Ha
NIIOCKOCMU, U3 OMPe3Ka U U3z 0y2u OKPYHCHOCHIU.

Hcnertanue. Ycenex u Heypada. Cepus ucnbITaHuM 10 nepsBoro ycmnexa. Cepus
ucnbeiTanuii bepHyiu. BeposatHocTu coObITHII B cepun UcnibITaHui bepHyim.
CnydailHasg BeJMYMHA W paclOpelielieHHe BeposATHOCTEW. MaremaTuueckoe
oxumanue U gucnepcus. I[Ipumepbsl  MaTeMaTM4ecKOro  OXKHUAAHUSA KAk
TEOPETUYECKOTO CPEIHEr0 3HAYEHUs BEJIIMYMHBL. MaTeMaTHudecKoe OXKWIAHWE U
JUACTIEPCUSA  CIy4alHOW BEJIMYMHBI «YHCIIO YCIEXOB B CEPUHU HCHBITAHUU
bepnrynmny.

[lonarue o 3akoHe OodbIIUX 4YHceld. M3mepeHue BEpOsITHOCTEH € TOMOIIbIO
4yacToT. Poib 1 3HaueHune 3aKkoHa OOJIBIINX YHMCEN B IPUPOJIE U OOIIECTBE.

KoHTpo/IbHO-U3MepuTeIbHbIE MATEPHAJIBI

[IpoBeneHre OLEHKM JOCTHXKEHUW IUJIAHUPYEMBIX pe3yJbTaTOB  OCBOCHHS
y4eOHOro mnpeaMeTa MPOBOAUTCS B (popMe TEKyIIero M pyOexHOro KOHTPOJsS B
BUJIC: KOHTPOJIbHBIE PAOOTHI, CAMOCTOSTEIHHBIC PA0OTHI, 3aU€ThI, MATEMATHUYCCKUE
JUKTaHTBI, MPaKTUYECKHE pPa0dOThl, MUCHMEHHBIM OTBET IO WHIWBHUAYaJbHBIM
KapTOYKaM-3aJIaHUsIM, TECTUPOBAHHUE.

st obOyuarommxcs ¢ 3[1P Bo3mokHO u3MeHeHHE (OPMYIUPOBKH 3aJaHUN Ha
«TOUIATOBYIO»,  aJanTalyio  MpeajaraeMoro  oOydaromiemMycss  TECTOBOTO
(KOHTPOJIBHO-OLIEHOYHOT0) MaTepualia: HCHOJIb30BAHUE YCTHBIX U MHUCHhMEHHBIX
WHCTPYKIIMM, YIOPOIIEHUE JUTMHHBIX CIOXHBIX (OPMYJIMPOBOK HMHCTPYKIUH,
pelieHne C OMmopoll Ha ajaroput™, oOpasel, HCIOIb30BAHUE CIIPABOYHOU
uHbOpMaInu.



INDIAHUPYEMBIE PE3VJIBTATBI OCBOEHMA VYYEBHOI'O IIPEJIMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE Pe3yJbTAThI:

MOTHBAIMsl K OOYYEHHMIO MaTE€MaTHKE W IIeJIC€HANpPaBICHHOW IO3HABaTEIbHON
JIeSITEbHOCTH;

MOBBIIIIEHUE YPOBHSI CBOECW KOMIIETEHTHOCTU Y€pe3 MPAKTUUYECKYIO JESITEIbHOCTD,
TPeOYIONIYI0 MAaTEMAaTUYECKUX 3HAHWM, B TOM UYHCJIE YMEHHE YUUTHCS Yy APYTHUX
JIIOJIEH;

CIIOCOOHOCTh OCO3HABATh CTPECCOBYIO CUTYyallMI0, ObITh TOTOBBIM JICHCTBOBATH B
OTCYTCTBHE TapaHTUM ycrexa;

cnocobHocTh o0yuaromuxcs ¢ 3I1P k oco3HaHnio CBOMX Je(ULIUTOB U MPOSIBICHUE
CTpPEMJICHUS K UX MPEOI0JICHUIO;

CIIOCOOHOCTh K CAMOPa3BUTHIO, YMEHUE CTABUTh JOCTHKHMBIC IICIIH;

YyMEHHUE pa3auyaTh Y4YeOHBbIE CHUTyalldd, B KOTOPBIX MOKHO JE€HWCTBOBATh
CaMOCTOSITEJIbHO, W CHUTYalluu, TJAE€ CJIEAYEeT BOCIOJb30BAThCA CIPaBOYHOM
nH(popManue uim ApyruMy BCIIOMOTaTelIbHBIMUA CPEJICTBAMU;

CIIOCOOHOCTh MEPEHOCUTH MOJYUYEHHBIE B XOA€ OOy4YEeHUsSI 3HAHUS B aKTYaJIbHYIO
CUTyaluio (MpyU pPEHICHUH KUTEHCKUX 3ajad, TPeOyIoIUX MaTeMaTHYeCKUX
3HAHUM);

CIIOCOOHOCTh OPHUEHTHPOBATHCS B TPEOOBAaHMSIX HM MpaBWIaX IPOBEICHUS
MIPOMEXKYTOYHOU U UTOTOBOM aTTECTAINH;

OBJIaJICHUE OCHOBAMU (PUHAHCOBOW IPaMOTHOCTH.

MeranpeaMeTHbie pe3yJbTaThl

Ognaodenue ynueepcaipvHvlmu yueOHbIMU NOZHACAMETIbHBIMU OCUCHBUAMU:
yCTaHaBIMBAaTh  IPUYMHHO-CJIEACTBEHHBIE  CBSI3M B XOAE€  YCBOECHUSA
MaTEMaTHYECKOr0 MaTepraa,

BBISBJIATH 1e(ULUT JaHHBIX, HEOOXOAUMBIX JUIsl pEIICHUs TOCTABIEHHOM 3a/1auH;

C TIOMOILIBIO YYUTEIS BBIOMPATh CHOCOO pEIICHHS MaTeMaTUYeCKOW 3aaauu
(cpaBHMBATh BO3MOXHBIE BAPUAHTHI PEILICHNUS);

OPUMEHATh M Mpeo0pa3oBbIBaTh 3HAKM M CHUMBOJIBI B XOJAE pELICHUS
MaTEeMaTUYeCKHX 3a/1ay;

yCTaHaBJIMBATh HCKOMOE U IAHHOE IIPU PELIEHUU MaTEMaTUYECKOH 3a1a4H;
NOHMMAaTh W UHTEPIPETUPOBATh HH(OPMALMIO PA3TUYHBIX BHIOB U (OpM
MPE/ICTABIICHHUS;

WLTIOCTPUPOBATH pelaeMble 3a7auu rpa)udecKuMu CXeMaMu;

3¢ (HEeKTUBHO 3aIIOMUHATH U CUCTEMATU3UPOBATH UH(OPMAIIHIO.



MOHMMATh M UCIIOJIh30BaTh MaTeMaTHYECKHE CPEICTBAa HArJISIAHOCTH (Tpaduku,
TUarpaMMbl, TaOJMIBI, CXEMBl W Jp.) Uil WUIIOCTPAllMH, WHTEPIpETAIliH,
apryMeHTaIluH.

Osnaoenue yHuGepCaIbHbIMU YUEOHBIMU KOMMYHUKAMUBHBIMU OCUCM BUAMU:
OpraHHU30BBIBATh YYEOHOE COTPYAHHUYECTBO W COBMECTHYIO JEATEIIBHOCTh C
YYHUTEJIEM U CBEPCTHUKAMHM B IIPOIIECCE PEIICHUS 3a/1a4;

B3aMMOJICCTBOBATh U HAXOJWUTHh OOIIUE CIOCOOBI PabOThI, paboTaTh B TpyIIIE:
HaxOoJUTh O0Iee pellIeHHe U pa3peniaTb KOH(IMKTHI Ha OCHOBE COTIJIACOBaHUS
NO3UIMH W ydé€Ta UHTEPECOB; ClyllaTh mHapTHEpa;  (QOpMyIUpOBaTh,
apryMEHTUPOBaTh U OTCTAaUBATh CBOE MHEHHE;

MIPOTHO3UPOBATh BOSHUKHOBEHNE KOH(IMKTOB MPU HATMYUH PA3HBIX TOYCK 3PCHUS
W paspemarb KOH(IMKTBI Ha OCHOBE Yyu€Ta HWHTEPECOB M TO3UIIMH BCeX
YYaCTHHUKOB;

apryMEHTHPOBATh CBOIO MO3UIIUIO U KOOPAUHUPOBATH €€ ¢ MO3ULIMSIMU TapTHEPOB
B COTPYJAHUYECTBE TMpU BBIPAOOTKE OOIIEr0 pEIIeHUsT B COBMECTHOMU
JEATEIIbHOCTH;

BBITIOJIHATH CBOIO YacTh pabOThl, JOCTUraTh KAuye€CTBEHHOI'O pe3yibTaTa U
KOOPJIMHUPOBATH CBOM JICUCTBUS C IPYTUMHU YICHAMH KOMaH/IbL;

OILICHMBATh Kau€CTBO CBOETO BKJIaJa B OOIIUI TTPOTYKT.

Osn1adenue yHugepCAIbHBIMU YUEOHBIMU PeCYIAMUCHBIMU OCUCH BUAMU:
CTaBUTH I1I€JIM, BBHIOMPATh W CO3JaBaTh AJTOPUTMBI IS PEIICHUS Y4eOHBIX
MaTeMaTUYeCKHUX MpooIem;

TJIAHUPOBATHh M OCYIIECTBISThH JIEATEILHOCTh, HANIPABJICHHYIO HA pEIICHUE 3a/1a4y
HCCIIEI0BATENbCKOTO XapaKTepa.

dbopmMynupoBaTh U yAEpXKUBaTh YYEOHYHO 3ajJady, COCTaBJATh IUIAaH U
MOCJIEA0BATEIILHOCTD JICHCTBUM;

OCYILECTBIISITh KOHTPOJIb IO 00pa3ily U BHOCUTh HEOOXOIUMbIE KOPPEKTUBHI;
KOHTPOJIMPOBATH MPOIIECC U PE3YIbTaT yUeOHOU MAaTEMAaTUUECKOU JIeSITEIHbHOCTH;
aJICKBaTHO OLICHUBATh MPABWIBHOCTh WJIM OIMIMOOYHOCTH BBIMOJHEHUS y4eOHOM
3a/1auu, €€ 0OBEKTUBHYIO TPYAHOCTh U COOCTBEHHBIE BO3MOXKHOCTH €€ PEIICHHUS;
CIMYaTh CMOCO0 ACHCTBUS M €ro pe3yjbTaT C 3aJaHHBIM JITAJIOHOM C IIEJBIO
OOHapy>KEeHHUsI OTKJIIOHEHUH U OTIMYHUMA OT 3TAJIOHA.

NpEeABUICTh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTh NpPH PEIICHUH Yy4eOHOMU
3a/1a4u;

MOHUMATh MPUYHUHBI, MO KOTOPHIM HE OBUT JIOCTUTHYT TpeOyeMbIHd pe3yiabTaT
NeSATEeTLHOCTH, ONPEICTISATh TO3UTUBHBIC N3MEHEHHS M HaIMpaBJieHUs, TpeOyronme
JadbHEHIIIeH paboThI,

peryJMpoBaTh COCOO BBIPAYKESHUS IMOIIHIA.

HPEAMETHBIE PE3YJIBTATDBI
Pe3synbratel ocBoeHust yueOHOro mnpeamera «Marematuka (BKJIO4as anreopy,
T€OMETPHIO, BEPOSITHOCTh U CTATHUCTUKY)», PACTIPEACIICEHHBIE IO ToJaM 00y4YeHHUs,



bopMyIMpPYIOTCS MO MPUHIUITY 100aBJICHUS HOBBIX PE3YJIbTaTOB OT Tojia K rojy,
y>K€ Ha3BaHHBIE B MPEIBIAYIIMX TroAax MO3UIIMH, KaK MPaBUIIO, JOCIOBHO HE
MOBTOPSAIOTCSI, HO YUYUTHIBAIOTCS (pe3yJbTaThl OYEPEAHOrO Tofa MO YMOJIYAHHUIO
BKJIIOYAIOT PE3yJIbTaThl MPEIBIAYIINX JIET).

wianupyemble [IpeameTHble  pe3ynbTaThl  ocBoeHHs I[IpumepHoit  paboueii
MIPOTPaMMBI Kypca «MaTeMaTHKa»

(o rogam oOy4eHuUs )

OcBoenne yueOHOrOo Kypca «MaremMatnka» B 5—6 KilaccaX OCHOBHOM IIKOJIBI
JOJDKHO 00€CTIeunBaTh JOCTIKEHUE CIICTYIONINX MPEIMETHBIX 00pa30BaTelIbHBIX
PE3yJIbTaTOB:

5 KUIACC

Yucna u éviuucnenusn

OpueHTUpPOBATHCS B MOHATUSIX U ONEPUPOBATH HAa 0A30BOM YPOBHE TEPMUHAMH,
CBS3aHHBIMH C HaTypaJIbHBIMH YHCJIAMH, OOBIKHOBEHHBIMU M JECATUYHBIMU
JIPOOSIMHU.

CpaBHUBaTh M YIOPSIOYMBATH HATypajbHbIC YKCIIA, CPABHUBATH B MPOCTEHIIMX
ClIy4asix OOBIKHOBEHHBIE IPOOH, IECATUYHbBIC APOOH.

CoOTHOCUTH TOYKY Ha KOOPJAMHATHOUN (YMCIOBOM) MPSIMOM C COOTBETCTBYIOIIMM
el 4YuciIoM M U300pakaTh HATypajbHbIE YHWCIA TOYKAMU Ha KOOPJIUHATHOU
(4MCIIOBOM) TIPSIMOM.

BoeimonHaTh  apudmeTHdeckue JACHCTBUS € HATypalbHBIMH — YHUCJIAMH, C
OOBIKHOBEHHBIMU APOOSIMU B IPOCTEUIITUX CITydasiX.

BrINOMHATH NPOBEPKY, MPUKUIKY PE3YIbTaTa BIUUCICHUM.

OxpyrasTh HATypaJbHbIC YKCTIA.

Pewenue mexcmoguix 3a0au

PemaTte TekcTOBbIE 3aJaud  apu(PMETHUECKUM CHOCOOOM M €  IOMOIIbIO
OpPraHM30BaHHOTO KOHEYHOTO TIepedopa BCEX BO3MOXKHBIX BapUaHTOB (IIPU
HEO0OXOJIMMOCTH C HAMPABJISAIONIECH MTOMOIIBIO).

Pewiats 3a1aum, cojiepxaniue 3aBUCUMOCTH, CBSI3bIBAIOIINME BEIIMUYUHBI: CKOPOCTb,
BpeMs, PACCTOSIHME; I[€HA, KOJMYECTBO, CTOMMOCTh (MpU HEOOXOJUMOCTH C
UCIIOJIb30BAHUEM CIIPAaBOYHON MH(MOPMAIUN).

Hcnonp30BaTh KpaTKUE 3alUCH, CXEMBbI, TaOIHIlbl, 0003HAYEHUS TPHU PEIICHUU
3azay.

[Tonp30BaThC OCHOBHBIMU E€IWHHUIIAMU H3MEPEHUS: IIEHBI, MAacChl; pPacCTOSHMUS,
BPEMEHHU, CKOPOCTU; BBIPAXKATh OJIHU €IWHUWIIBI BEJIMYHMHBI 4epe3 Apyrue (mpu
HEO0OXOMMOCTH € OTMIOPOM HA CIIPABOUYHYIO HH(POPMALIUIO).

W3Bnekats wHGOpPMAIMIO, TPEACTABICHHYIO B Tabiuile, Ha CTOJIOYATOMN
JyarpaMmMme, UHTepIpeTUPOBaTh MPEACTaBICHHbIC JJaHHbIC, UCIIOIb30BaTh JIaHHbBIC
IIPY pEIIeHUN 3a71a4.

Haznaonaa zeomempusn



[Tonb30BaTHCA r€OMETPUUECKUMH OHATUSAMU: TOUKA, MIPsMasi, OTPE30K, JIyd, YroJ,
MHOTOYTOJIBHUK, OKPY>KHOCTH, KPYT.

[IpuBoauTh TNpUMEPHI OOBEKTOB OKPYXKAIOWIETO MHpA, HUMEIOMUX (opMy
M3YYCHHBIX TEOMETPUICCKUX PUTYP.

Hcnonb3oBaTh TEPMUHOJIOTHIO, TPU HEOOXOJUMOCTH MO BH3yallbHOM OIIOpE,
CBSI3aHHYIO C yIJIaMU: BEpIIMHA, CTOPOHA; C MHOTOYTOJIbHUKAMU: YTOJ, BEPIIUHA,
CTOpPOHA, TMAarOHAJIb; C OKPYKHOCTBIO: paAnycC, AUaMETp, LEHTP.

N300paxkath U3yuyeHHbIE TeOMETpUYECKUE (PUTYphl HA HETUHOBAHHOM M KJIETYATON
OyMare ¢ MOMOUIBIO HUPKYJISL M IMHEWKH (ITOCJIE COBMECTHOIO aHAIN3A).
HaxonuTh MJIWHBI OTPE3KOB HEMOCPEICTBEHHBIM HM3MEPEHHEM C ITOMOIIBIO
JMHENKHU, CTPOUTH OTPE3KH 3aJaHHOW JJIMHBI; CTPOUTH OKPY>KHOCTb 3aJJaHHOTO
paauyca.

Hcnonb30BaTh CBOMCTBA CTOPOH M YIJIOB MPSIMOYTOJIbHMKA, KBajapara IJsi HX
MTOCTPOCHUS, BEIYUCIICHUS TIOMIAIN U TIEPUMETPA.

BeraucisTe mepuMeTp W IUIOMIAAh  KBaApara, MPSMOYTOJbHHKA, QUTYD,
COCTABJICHHBIX M3 MPSMOYTOJILHUKOB, B TOM 4Hcle (HUTYp, M300paKEHHBIX Ha
KJIeT4aTon Oymare.

[Tonb30BaThCSd OCHOBHBIMH METPUYECKUMHU €IUHUIIAMU HM3MEPEHUS JUIMHBI,
IUIOMIAAN; BBIPAXKATh OJHU E€AUHUIBI BEJIMYMHBI 4Yepe3 japyrue (mpu
HEO0OXOJIMMOCTH C OMOPOM Ha CIPABOYHYIO MH(DOPMAILIHIO).

Pacno3naBath mapaiienenunen, KyO, HCIONb30BAaTh TEPMHUHOJIOTHIO: BEpIINHA,
pedpo TpaHb, U3MEPEHUS;, HAXOIUTh U3MEPECHUS NapaJljIe/IeuIe1a, Kyoa.
Boeruncisats 00b€M Ky0Oa, mapasuienenumnesa no 3aAaHHbIM U3MEPEeHUsIM (C Ormopoi
Ha aJIrOPUTM YYEOHBIX IEUCTBHI), TOJIH30BATHCS SIUHUILIAMU U3MEPEHHS 00BEMA.
Pemate HeCIOXHBIC 3a7a4ll Ha W3MEPEHHUE T'E€OMETPUYECKHX BEIMYMH B
MPAKTUYECKUX CUTYaHsIX (IPU HEOOXOUMOCTH C BU3YaIbHOM OTIOPOiN).

6 KIIACC

Yucna u éviuucnenus

OpHEeHTUPOBATHCS B MOHATUAX M ONEPUPOBATH HA 0A30BOM YpPOBHE TEPMHHAMM,
CBSI3aHHBIMH C Pa3JIMYHBIMU BUJAMHU YHCENl M CIIOCOOAMH MX 3aIlCH, TIEPEXOIUTh
(ecu 3TO BO3MOXKHO) OT OJTHOM (POPMBI 3aMUCH YKUCIa K JPYToi.

CpaBHUBaTh W yHOPAIOYMBATH LEJbI€ YKCIA, OOBIKHOBEHHBIE U JIECATUYHBIC
JIpoOu, CpaBHUBATH YKCJIa OJHOTO U Pa3HBIX 3HAKOB.

Breinmonuate apudmernueckue ACUCTBUS ¢ HATypaJbHBIMU M IIEJIBIMA YHUCIAMU,
OOBIKHOBEHHBIMH W JECATUYHBIMH  JPOOSMHU,  TIOJOKUTEIBbHBIMU |
OTPHULIATEIHLHBIMU YHCIIAMHU.

Beruncnarh 3HaYeHUsS YUCIOBBIX BBIPAYKEHUM, BBINOJHATH MPUKUIKY U OILICHKY
pe3ysbTaTa BBIYMCICHUH; BBITIOJHATH MPEOOpa30BaHUs YHCIOBBIX BBIPAKCHUN Ha
OCHOBE CBOWCTB apu(hMETHUECKUX JEHCTBUM.

CoOTHOCUTH TOYKY Ha KOOPJMHATHOW MPSMOUN C COOTBETCTBYIOLIUM €U YHCIIOM U
n300paxkaTh YMCJIa TOYKaMU Ha KOOPAUHATHOM MPSIMON, HAXOAUTh MOJYJIb YHCIIA.



COOTHOCUTH TOYKH B MPSIMOYTOJILHOM CHCTEME KOOPAMHAT C KOOPAMHATAMU 3TOU
TOYKH.

OkpyrasiTh 1eJble 4Yucia M JeCATUYHbIe JpoOu (1Mo o0pasiy), HAXOAWTh
NPUOJIMKEHUS YHUCEIL.

Yucnoewvie u OyKeeHHblE BLIPAIICCHUSA

OpHEeHTHPOBATHCS B MOHATUAX M ONEPUPOBATH Ha 0A30BOM YpPOBHE TEPMHHAMH,
CBSI3aHHBIMM C 3alMChIO CTENEHU YHWCIA, HAXOAUTh KBajgpaT W KyO 4wucIia,
BBIYHCIIATH 3HAYEHUS POCTEHIITNX YUCIOBBIX BBIPAXKEHUHN, COJIEPKAIIUX CTEIICHH.
[Tonp30BaThCAd NpPU3HAKAMH JACIUMOCTH (IIpU HEOOXOAMMOCTH C OINOpPOMl Ha
aJIrOpPUTM IIPaBUIIA), PACKJIAJIbIBATh HATYPAJIbHbIC YMCIIA HA IPOCThIC MHOKUTEIIH.
Tlonv3o6amuvca macuimabom, COCTABISITh MPONOPLUUUA U OTHOILLIECHUS.
Hcnonb3oBaTh OYyKBBI 1Ji1 OOO3HAUEHMS 4YHMCEI NPU 3aMMCH MaTeMaTHYECKUX
BBIDOKEHUM, HAXOJAUTh 3HAuYeHUs OYKBEHHBIX BBIPAKECHHUH, OCYIIECTBIISSA
HE0OXOIMMbIE TIOJICTAHOBKH U MPeoOpa3oBaHus (C OMOPOW Ha aJrOPUTM YUEOHBIX
NEeUCTBU).

HaxoauTe HEN3BECTHBI KOMIIOHEHT PABEHCTBA.

Pewenue mexcmoguix 3a0au

PemmaTe MHOTOIIIArOBBIE TEKCTOBBIC 3a/1a4l apU(METUYECKUM CIIOCOOOM C OMOpOi
Ha BOIIPOCHBI TUIaH.

Pemiats npocreiiiive 3aaa4u, CBI3aHHBIE C OTHOIIEHUEM, MPOTOPIIMOHAIBHOCTHIO
BEJIMYMH, MPOIICHTAMU; PEIIaTh TPU OCHOBHBIE 337]a41 Ha TPOOU U MPOLICHTHI.
Pemiats 3amaum, coqepxaiiue 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIMUUHBI: CKOPOCTb,
BpEMs, pacCTOSIHUE, 1I€HA, KOJIUYECTBO, CTOUMMOCTD; MTPOU3BOIUTEIIBHOCTD, BPEMS,
o0BéMa palOThl, HCHONB3Ys apuU(PpMETHUYECKHUE JACUCTBUS, OIEHKY, NPUKHUJKY;
MOJIb30BAThCS SIMHULIAMU U3MEPEHUS COOTBETCTBYIOIIUX BETUYHH.

CocraBnsiTe OyKBEHHBIC BBIPKEHHS MO YCJIOBHUIO 3aa4d IOCJIE€ COBMECTHOTO
aHaIu3a.

W3Bnekats wuHOpManMio, NPEACTaBIEHHYIO B TaOiuilaXx, Ha JUHEWHOH,
CTOJIOYATOM WU KpPYroBOM JuarpamMmax, HHTEPIPETHUPOBATH MPE/ICTABICHHBIC
JIaHHBIE; UCTIOJIb30BATh JJAHHBIC MPU PEIICHUH 3a/a4.

[IpencraBnsaTh MHPOPMAIIMIO C TOMOIIBIO TaONHI], JUHEHHOM W CTOIOYATOMN
JarpamM.

Haznaonan ceomempus

[IpuBoauTh mNpUMEPHI OOBEKTOB OKPYXAIOIIETO MHpa, HUMEIMUX GopMmy
M3YYEHHBIX T€OMETPUUYECKUX IIJIOCKUX M TMPOCTPAHCTBEHHBIX (PUTYp, MPUMEPHI
PaBHBIX U CHMMETPUYHBIX (UTYP.

N300pakath ¢ MOMOIIBIO ITUPKYJISL, TUHEHKH, TPAHCTIOPTHPA HA HEJIMHOBAHHOW U
KJIeTYaTol Oymare U3y4eHHbIC IUUJIOCKUE TeoMEeTpUYeckue (Qurypesl u
KOH(UTypanuu, CHMMETPUIHBIC (DUTYPHI.

NmMeTs mipeAcTaBlieHHME O TEOMETPUYECKUX TIOHSATUSIX: PABEHCTBO UTYp,
CUMMETPHSI, OCb CAMMETPHUHU, LICHTP CUMMETPUHU.



HaxoauTe BENIMYHUHBI YIJIOB MU3MEPEHUEM C MOMOLIBIO TPAHCIOPTHPA, CTPOUTH
YTJIBI 33IaHHOM BEJIMYMHBI, MOJIb30BATHCS IIPU PEIICHUH 3a1a4 I'PaJgyCHOW MEpOou
YIJIOB; pacliO3HAaBATh HA YEPTE)KAX OCTPBIU, MPSIMON, pa3BEPHYTHIN U TYIION YIJIbI.
Beuucnare  QMHY  JIOMaHOM, IIEPUMETP MHOIOYIOJIBHUKA, IOJIb30BATHCS
€AUHULAMU HU3MEPEHHUS [UIMHBI, BBIPAXKaThb OJHU EIWUHULBI U3MEPEHHS IJIMHBI
4yepes3 Apyrue.

Haxoautp, mcnonp3ys 4epTERKHBIE WHCTPYMEHTBI, PACCTOSIHUSA: MEXIY ABYMS
TOYKaMH, OT TOUYKHU JI0 OPSIMOM, IJIMHY ITyTH HA KBAAPATHOU CETKE.

Boerancnsate miuomaab GUryp, COCTaBIEHHBIX U3 MPSMOYTOJIbHUKOB, UCTIOIb30BaTh
pa3OueHne Ha TMNPSAMOYTOJbHUKM, Ha paBHbIE (UTYpBI, JOCTpaMBaHUE IO
MPSIMOYTOJIbHUKA; TOJIb30BATHCS OCHOBHBIMU E€AWHULIAMH HW3MEPEHHUS IUIOLIAIN;
BBIPDAKATh OJHU E€AUHUIBI HM3MEpPEeHUs IUIOAguM 4Yepe3 JApyrue (mpu
HEOOXOJMMOCTH C OIOPOM Ha CIPaBOYHYIO HH(OPMALIHIO).

Pacrio3HaBaTh Ha MOJAENAX W U300PAKEHUSX MNUPAMUIY, KOHYC, LWJIMHIP,
UCITI0JIb30BaTh TEPMHUHOJIOTHIO: BEPILIUHA, peOpO, FPaHb, OCHOBAHUE, Pa3BEPTKA.
N300paxaTh Ha KJIeT4aTOi Oymare nNpsMOYTOJIbHBIN Mapajieenumnes.

Boruncisate 00bEM  MPSAMOYTONBHOIO MapajuieNenumena, KyOa, I0JIb30BaThCs
OCHOBHBIMHU €IMHUIAMH HU3MEpeHUs: 00bEMa; BbIpaKaTh OJHU EIUHULIBI
u3MepeHus 00bEMa yepes apyrue (C ornopoil Ha CupaBOYHYIO HH()OPMALIHIO).
Pemrare HecoOKHBIE 3aJauM HAa HAxXOXKJICHUE TIE€OMETPUYECKUX BEJIIMYWH B
IPAKTUYECKUX CUTYyalusX (IpU HEOOXOUMOCTHU C BU3YaJIbHOM OIOpPOii).

mwianupyemeie  IIpenMerHbie pe3ynbrathl  ocBoeHusi lIpumepHoit  paboueit
MPOrpaMMBbI Kypca «ajredopar»

(mo rogaM o0y4eHus)

OcBoenue ydeOHOTO Kypca «AnreOpa» Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus JOHKHO OO0€CleuYrBaTh JOCTHIKEHHUE CIICAYIOMMNX MPEeIMETHBIX
00pa30oBaTeIbHBIX PE3YJIHTATOB:
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Yucna u éviuucnenus

BrInonHaTh, coueTast yCTHbIE U MUChbMEHHbBIEC PUEMBI, apUPMETUUECKUE TCUCTBUS
C pallMOHAIBHBIMU YHCIIAMM.

HaxonuTth 3Ha4eHUST YUCIOBBIX BBHIPAKECHUI, TPUMEHSITH Pa3HOOOpa3HBIE CIIOCOOBI
U TOpUEMBI  BBIYMCICHUS 3HAUYEHUM JPOOHBIX BBIPAXKEHUH, COJEpKAIINUX
OOBIKHOBEHHBIE U IECATUYHBIC IPOOH.

[lepexoauts OT omHON (OPMBI 3amWCH YWCeNn K Apyrod (mpeoOpa3oBBIBATh
JECSITUYHYIO poOb B OOBIKHOBEHHYIO, O0OBIKHOBEHHYO
B JICCATUYHYIO, B YACTHOCTH B OECKOHEYHYIO JIECATUYHYIO ApoOh). CpaBHUBATH U
YIOPSAI0YMBaTh PAllMOHAIBHBIC YHCIIA.

OKpyrasTe yKcIIa.



BBINONHATh NPUKUAKY M OLEHKY pE3yJbTaTa BBIYMCICHUW, OLEHKY 3HAYEHUU
YUCTIOBBIX BBIPAKECHUIA.

BbINIONHATE JEHCTBUSA CO CTENEHSIMU C HATypajJbHBIMU IMMOKA3aTESIMU (C OMOpOM
Ha CIPaBOYHYIO0 UH(OPMAIIHUIO).

[IpyMEHATh TpPU3HAKH JEJIUMOCTH, PAa3JOKEHHE Ha MHOXUTEIN HaTypaJbHBIX
quced.

Pemiate mpocTeiilime MpakTUKO-OPUEHTUPOBAHHBIC 3aJlayd, CBS3aHHBIE C
OTHOILIEHHEM  BEJIWYMH, MPONOPUUOHATBHOCTBIO  BEIWYHMH, IPOLECHTAMM;
MHTEPIPETUPOBATh PE3YyJbTAaThl pEUICHUS 3a7ady C y4ETOM OrpaHUYCHHUM,
CBSI3aHHBIX CO CBOMCTBAMHU pPacCMaTPUBAEMbBIX OOBEKTOB.

Anzebpauueckue gviparcenus

OpueHTUpOBaTHCS B TMOHATUSAX U ONEpUpOBaTh Ha 0a30BOM  YpOBHE
anre0panyecKkoil TEPMUHOJIOTHEN U CUMBOJIMKOM.

Haxoauth 3HaueHusT OYKBEHHBIX BBIPAXKEHUM TIPU 3aJaHHBIX 3HAYCHUSAX
MEPEMEHHBIX.

BoInonHATh mpeoOpa3oBaHuUs I1IEJIOT0 BBHIPAKEHHS B MHOTOUWJIEH MPHUBEIACHUEM
MOJI00HBIX CJIAraeMbIX, PACKPBITHEM CKOOOK.

BBINOTHATh YMHOXKEHHUE OJHOUYJIEHA HA MHOTOWIEH U MHOTOYJIEHA HA MHOTOYJIEH,
IpUMEHATh (OPMYJIBI KBajpaTa CyMMbl M KBajpaTa pa3HOCTH (C OMOpod Ha
CIIPaBOYHYIO MH(POPMAIIHIO).

Ocy1iecTBIATh pa3I0KeHUE MHOTOYJIEHOB HA MHOXUTEIU C IIOMOIIBIO BHIHECEHHUS
3a CKOOKHM OOIleT0 MHOKMTEJISI, TPYNIHUPOBKU ClaraeéMbIX, TpUMeHEeHUsT hopmyJ
COKpAIIEHHOTO YMHOXKEHHUSI (C OTIOPOil Ha CIIPaBOYHYIO HH(GOPMAIIHIO).
[IpumensaTh mpeoOpa3oBaHusT MHOTOWICHOB IS PEIICHUS Pa3IUYHBIX 3a7a4 M3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEATHbHOU MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEW C HATypaJbHBIMU ITOKA3aTEISIMU IS
npeoOpa3zoBaHus BbIPAXKEHU (C OMOPOIl Ha CIPABOYHYIO MH(POPMALIHIO).
Ypasnenua u nepasencmea

Pemate nuHENHBIE YypaBHEHHS C OJHOW IIEPEMEHHOM, MPUMEHSS NpaBHIIa
nepexoaa OT UCXOJHOIO YPAaBHEHHsS K paBHOCWIBHOMY eMy. [IpoBepsTsh, sBisieTcs
JIM YUCJIO0 KOPHEM YpaBHEHHUS.

Nmets mpeactaBieHue o rpadyUyecKuX METoJaX IMPU PEHIeHUH JIMHEHHBIX
YPaBHEHUU U UX CUCTEM.

[ToxOupaTe mpuUMepHI Map YKUCE, SIBISIOMUXCS PEIICHUEM JTHHEHHOTO YpaBHEHUS
C IBYMSI TIEPEMECHHBIMHU.

CtpouTh B KOOPJAMHATHOW TJIOCKOCTU TpauK JMHEHMHOTO ypaBHEHUS C JBYMS
MePEMEHHBIMH; TIOJB3YSACh TPAPUKOM, TPUBOIUTH MPUMEPHI PEIICHUS YPAaBHECHHUS.
Pemiath cucteMbl IBYX JIMHEHHBIX YpaBHEHUW C JIByMs NEPEMEHHBIMH, B TOM
yucie rpadudecku (C Onmopor Ha aIrOPUTM YICOHBIX TCUCTBHIN).

CocTaBnsTh (MOCIE COBMECTHOTO aHalu3a) M peuiaTh JIMHEWHOE YpaBHEHUE WM
CUCTEMY JIMHEHHBIX YpaBHEHWI MO YCIOBHIO 3aJlauyd, HUHTEPIPETUPOBATH B
COOTBETCTBHH C KOHTEKCTOM 3aJ/1ay MOJTYYEHHbIN PE3yJIbTaT.



Koopounamowt u cpagpuxu. @ynkyuu

N300pakath Ha KOOPAWMHATHOW TMPSMON TOYKH, COOTBETCTBYIOIIWE 3aJaHHBIM
KOOpAMHATaM, JTy4H, OTPE3KU, UHTEPBAJIbL; 3aMIHCHIBATh YUCIOBBIE IPOMEXKYTKHU Ha
anreOpanyecKoM si3bIKe.

OTMeuarb B KOOpPAWHATHOW IUIOCKOCTH TOYKM IO 3aJaHHBIM KOOpIWHATAaM;
CTpouTh rpaduku uHEHHBIX GyHKIUNA. CTpouTh rpaduk dyHkuuu y =kx + b.
OnuchiBaTh ¢ MOMOIIbIO (PYHKIIMI U3BECTHBIC 3aBUCUMOCTH MEXIY BEIMUYMHAMU
(mo anroputMy Yy4eOHBIX JCHCTBUM): CKOPOCTb, BpEMS, pacCTOSHUE; IIEHa,
KOJIMYECTBO, CTOMMOCTb; IPOU3BOUTENBHOCTD, BpeMs, 00bEM padOTHI.

Haxoauts 3HaueHue GyHKIIMH 10 3HAYCHUIO €€ apryMeHTa.

[lonumate rpaduyeckuid cnocod TMpeAcTaBlieHUs U aHamu3a WHGOpMaIHY;
U3BJIEKATh U UHTEPIPETUPOBATh UHGOPMAIIKIO U3 TPadUKOB peabHbBIX MPOIECCOB
Y 3aBUCUMOCTEM.
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Yucna u éviuucnenus

Hcnonp30BaTh HayalbHBIE MTPEACTABICHHUS O MHOKECTBE JIEMCTBUTEIBHBIX UYHCEI
JUTSI CPABHEHMSI, OKPYTJICHUSI U BBIUYMCIICHUHN; N300pakaTh JICUCTBUTEIIbHBIC YHCIIA
TOYKaMHU Ha KOOPAUHATHOM IIPSMOM.

[IpuMeHsaTh mOHSATHE apU(PMETHUUECKOTO KBAAPATHOTO KOPHS; HAXOIUTh
KBaJIpaTHbIE KOPHM, UCIIOJIb3Ysl MPU HEOOXOAUMOCTH KaJIbKYJATODP; BBIMOJIHSATH
npocTeiiue MnpeoOpa3oBaHUs BBIPAKEHUH, COAEpPKAIIMX KBaJApPAaTHbIE KOPHH,
VICIIOJIb3YSl CBOMCTBA KOPHEM.

Hcrnonb30BaTh 3aUCH OOJIBIITUX U MAJIBIX YHCEJ C MOMOIIBIO JECATUYHBIX IpoOeit
u creneHei uncna 10.

Anzebpauueckue evblparcenus

[IpuMeHSTh MOHATHE CTENEHU C LEbIM [T0KA3aTENEeM, BHIIOIHATh IPEOOpPa30BaHUs
BBIPOKEHMI, COJIEpKAIIUX CTENEHH C LENbIM IOKa3zareleM (C UCIOJIb30BaHUEM
CIIPaBOYHOM MH(POPMAIIHH).

BBIMIONHATE  HECTOKHBIE  TOXJAECTBEHHBIE MPEOOpa3oBaHUs  PALMOHAIBHBIX
BBIPOKEHUI HA OCHOBE MPABWII ICUCTBUI HAJ MHOTOWICHAMH U ajreOpanyecKuMu
JTPOOSIMHU.

PacxiianpiBaTh KBaApaTHBIN TPEXWIEH HA MHOKUTEU.

[IpumensaTe mpeoOpa3oBaHUs BBIPAKECHUM JUIsI PEIICHHUS Pa3IMYHBIX 337ad W3
MAaTEMATHKH, CMEKHBIX MPEJIMETOB, U3 PEATbHON MPAKTUKH.

Ypaeunenua u nepagencmea

Pewiats nuHENHbIE, KBaJpaTHbIE YpaBHEHUS (C HCHOJIb30BAHHEM CIIPABOYHOMN
nH(popMaIuu) U pallMOHAJIbHBIC YPAaBHEHUSI, CBOMSIIMECS K HUM, CUCTEMBI JIBYX
YPaBHEHUM C ABYMsI IEPEMEHHBIMH.

IIpoBoauTh mMpoOCTENIIME UCCIENOBAHNS YPABHEHUNW U CUCTEM YPAaBHEHUH, B TOM
YHUCJIe ¢ MPUMEHEHHEM TpauuecKux MpeacTaBieHuid (yCTaHABIUBATh, UMEET JIA



ypaBHEHUE WM CUCTEMAa YPaBHEHUU PEIICHHMS], €CIIM UMEET, TO CKOJIbKO, U TIp.) C
OTIOPO Ha aTOPUTM YUEOHBIX ACHCTBUH.

[lepexoauTh OT cIOBECHOW POPMYIUPOBKH 3a7a4u K €€ anredpanyeckoi Moaeu ¢
MOMOII[BIO COCTABJICHUS! YPABHEHUS WM CUCTEMbl YPaBHEHUMN, HHTEPIPETUPOBATH
B COOTBETCTBUU C KOHTEKCTOM 3a/1a4d MOJTYyUYECHHBIN pe3yJIbTar.

[IpyMEHATh CBOWMCTBAa YHUCJIOBBIX HEPABEHCTB MJI CPAaBHEHUSA, OLICHKHU; pElIaTh
JVMHEMHBIE HEPAaBEHCTBA C OJHOM MEPEMEHHOM W MX CHCTEMBI; J1aBaTh
rpauyuecKky0 WUTIOCTPALIMI0 MHOMKECTBA PELICHUH HEpaBEHCTBA, CHCTEMbI
HEPABEHCTB.

Dynkyuu

OnepupoBath Ha 0a30BOM YpOBHE (PYHKIIMOHAJIbHBIC TIOHATHUS U S3bIK (TEPMUHBI,
CUMBOJIMUECKUE OOO3HAUCHMS); OMNPENEsATh 3HAUYCHUE (PYHKIMH IO 3HAYCHUIO
apryMeHTa; ONpeeNsaTh CBOMCTBA QYHKIHUHU 110 €€ TpaduKy.

. k
CtpouTh rpaduKy dMeMeHTapHbIX QyHKIWMI Buga , Y = X5, y =X,y =vx ,y= -
OIKCHIBaTh CBOMCTBA YMUCIOBOM (YHKIMH 10 €€ rpaduky (Ipu HEOOXOAMMOCTH
HaIPaBJISIOIEH TOMOIIBIO).
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CpaBHUBATH U YIIOPSAAOYNBATH PALIMOHAIIBHBIEC U UPPALIMOHAIBHBIE YHCIIA.
BoimonsaTh apudMeTuyeckue JCHCTBUS C PAlMOHAIBHBIMUA YHUCIAMHU, COYETas
YCTHBIE M THCHbMEHHBIE MPUEMBI, BBINOJHITh BBIYMCIEHUS C UPPAlMOHATBHBIMU
YU CIIaMU.

Haxonuths 3HaueHUsI CTENEHEW C LENbIMU MOKA3ATEISIMA U KOPHEW; BBIYUCIATH
3HAYEHHUS YUCIIOBBIX BBIPAKCHUM.

OKpyrJisiTh  JEWCTBUTEIBHBIE  YHWCIA, BBINOJHATh NPUKUIKY  pe3ysbTaTa
BBIYHCIICHUI, OLICHKY YUCIIOBBIX BBIPAKCHUMU.

Ypasenenusn u nepasencmea

Pemate nuHeliHbIE U KBaJpAaTHBIE YPABHEHUS, YPABHEHHUS, CBOASIIMUECS K HUM,
npocTenime APOOHO-pAllMOHATIbHBIE YPABHEHHUS.

Pemate nmpocrenmme CUCTEMBI [JBYX JIMHEMHBIX YPAaBHEHUUW C JABYyMs
MEPEMEHHBIMU M CHUCTEMbI JIByX YpaBHEHUW, B KOTOPBIX OJIHO YpPaBHEHUE HE
ABJISIETCA IMHEUHBIM (110 BU3yaJIbHOU omope).

PemaTe mpocreiiiiiie TEKCTOBBIE 33/1a4d anreOpandeckuM CrocoOOM € MOMOIIbIO
COCTAaBJICHUS YPABHEHMUS UJIM CUCTEMBI JIBYX YPAaBHEHUM C ABYMSI TIEPEMEHHBIMU.
[IpoBOAUTE MPOCTEUIINE UCCIECAOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B TOM
qyucje ¢ MpUMEHEHUEM Tpaduyeckux mpejacTaBieHuid (ycTaHaBIWBaTh, UMEET JIU
YpaBHEHHE WM CUCTEMA YPABHEHUI PEIICHUS, €CIIM UMEET, TO CKOJIBKO, U TIp.).
PemaTe nuHeliHbIe HEPABEHCTBA, KBAJPATHHIC HEPABEHCTBA; N300paKaTh PEIICHUE
HEPABEHCTB HA YMCJIOBOM NPSAMOM, 3alUCHIBATh PELIEHUE C IOMOIIBIO CHMBOJIOB.



Pemare cucTeMbl JTMHEMHBIX HEPABEHCTB, CUCTEMbBlI HEPABEHCTB, BKJIKOYAIOIIUE
KBaJIpaTHOE HEPABEHCTBO; M300pa)kaTh pEUICHHE CUCTEMbl HEPABEHCTB Ha
YUCIIOBOM IPSIMOM, 3aIIMCBIBATh PELIEHUE C TIOMOIIBIO CHUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPU PELIEHUH PA3JIMYHBIX 3a1a4.

Dyukyuu

Pacno3sHaBaTh (QyHKIMM H3y4eHHbIX BHJOB. [loka3bpIBaTh CXEMAaTUYECKU
pAacIoNIo’KEHNEe HAa KOOPJMHATHOW TUIOCKOCTH rpadukoB QyHKIud Buma: Y = KX,

k .
y=kx+b,,y=ac¢+bx+c,y=xy = Vx,y= ~ B 3aBHCHMOCTH OT 3HAYCHUH

K03 UITUEHTOB; OMUCHIBATH CBOMCTBA (PYHKIIMIA.

Crpoutb u wuzo0paxkaTb CXeMaTHYeCKM TpaduKu KBaJAPATUYHBIX (PYHKIUH,
OTKCHIBaTh CBOMCTBA KBAIPATUYHBIX (DYHKIIHH 1O UX TpaduKaM.

Pacno3naBate kBampaTuuHyio GYHKIUIO MO0 ¢GopMylie, TPUBOIUTH MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PUUKU, TEOMETPUU.
Apugpmemuueckan u zeomempuueckan npozpeccuu

Pacnio3HaBaTh apu(pMETHUECKYI0O M T'€OMETPUYECKYIO0 IMPOTPECCUU IMPHU Pa3HbIX
crocobax 3aAaHusl.

BbImonmHAT,  BBIUMCIACHUS C  HUCHOJIB30BaHWEM  (opMmyna N-ro  4jeHa
apu(MeTHyecKol U reoMeTpU4YecKol NMpOorpeccuid, CyMMbl MEPBBIX N 4jieHOB (C
OMOpOH Ha CIPABOYHYIO0 UHPOPMAIIHUIO).

Pemarp 3amaun, CBsI3aHHBIE C YHMCIIOBBIMU IMOCJIEIOBATEIBHOCTSIMU, B TOM YHCIIE
3aJaud W3 peajbHOM KHU3HU (C MCIIOJIB30BAHUEM KaJIbKYJISATOpa, LU(PPOBBIX
TEXHOJIOTHUHA).

mwianupyemole  IIpenMerHele pe3ynbrarthl  ocBoeHust lIpumepHoit  paboueit
IIPOrpaMMBbl Kypca «r€OMETPHSI

(o rogaM oOy4eHus)

OcBoenue yueOHOro kypca «l'eoMeTpusi» Ha YpOBHE OCHOBHOTO OOIIEro
oOpa3oBaHMsl [JOJKHO oOecneuuBaTh JOCTHKEHHE CIEAYIOUIMX MpPeIMETHbIX
00pa30BaTENIbHBIX PE3YIHTATOB:

7 KIIACC

Pacno3HaBaTh M3y4eHHbIE I€OMETPUYECKUE (PUTYpPBI, ONMPENENSITh UX B3aUMHOE
pacnosoxeHne, U300pakaTh reoMeTpUYecKue (PUTYphI; BBITOIHATH YEPTEXKH IO
YCIIOBUIO 3a71aud. MI3MepsTh JIMHEWHBIEC U YIJIOBbIE BEJIMYMHBI. Pemare 3amaun Ha
BBIYMCJIEHUE JIJIUH OTPE3KOB U BEJIUYUH YTJIOB.

Jenate rpyOyt0 OLIEHKY JIMHEHHBIX U YIJIOBBIX BEJIMYMH MPEIMETOB B peaibHON
KU3HH, pa3MEPOB MPUPOAHBIX 00BEKTOB. PaznuyaTe pazMepbl 3TUX OOBEKTOB IO
MOPSIAKY BEITUYUHBI.

CtpouTh 4epTek U K F€OMETPUYECKHM 3ajadyaM (C MCHOJIb30BAHHEM CMBICIIOBOM
OTOPBI: HABOSALIME BOMPOCHI /W aIrOpUTMa YYEOHBIX AEUCTBUN).



[Tonb30BaThCS MPU3HAKAMH PABEHCTBA TPEYTOJBHUKOB, UCIIOJIB30BATh IIPU3HAKU U
CBOMCTBA paBHOOEAPEHHBIX TPEYTOJILHUKOB MPH PEIICHUHN 33/1ad.

IIpoBOINTE NOKA3aTENBCTBA HECIOKHBIX T€OMETPUUECKUX TEOPEM.

[lonp30BaTbCAd  MpU3HAKAMU  PABEHCTBA  NPSIMOYTOJBHBIX  TPEYTIOJBHHUKOB,
CBOMCTBOM  MEIMaHbl, IPOBEACHHOW K  THUIIOTEHY3€  MPSAMOYTOJIBHOIO
TPEYroJbHUKA, B PpEUIEHMH TEOMETPUUYECKUX 3adad (C HCIIOJIb30BAHUEM
3PUTENILHOM HATJISIIHOCTH W/WJIH BEepOAIbHOM OTMOPHI).

Omnpenenars napaiebHOCTh NMPSAMBIX C MOMOIIBIO YIJIOB, KOTOPbIE 00pa3yeT C
HUMHU cekymas. OnpenensTe NapauieIbHOCTh MPSMBIX C MOMOINBIO PAaBEHCTBA
PACCTOSIHUM OT TOYEK OAHOU MPSIMOM 10 TOYEK APYTrOM MPSMOM.

Pemars 3aaun Ha kieT4aroil Oymare.

[IpoBOIUTH BBIYMCIEHUS U HAXOAHWTHh YHUCIOBbIE U OYKBEHHbIEC 3HAUEHUS YIJIOB B
IF€OMETPUYECKUX 3aJayax C MCIIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJIBHUKOB U
MHOTOYTOJIBHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IpU MEPECECYCHUH JABYX
MapaJuIeNIbHBIX MPSAMBIX CEKyllel. Pemars npakTnyeckue 3a1adyn Ha HaXO0XKIEHUE
YTJIOB.

HMmMeTs npeacTaBiIeHrue 0 NOHATHE T€OMETPUYECKOTO MECTA TOUEK.
DopMyJIMpOBaTh OINPEACICHUS OKPYXHOCTH W Kpyra, XOpAbl M Juamerpa
OKPY’KHOCTH, I10JIb30BAaThCSI UX CBOMCTBAMHU. ¥ METh IIPUMEHSATH OTH CBOMCTBA IIPU
peneHnuy 3aaa4.

OpHueHTHPOBAaTbCS B IMOHATUAX: ONMCAHHAs OKOJIO TPEYrOJIbHHKA OKPY’KHOCTD,
LEHTP ONUCAaHHOW OKpykHOCTH. OnepupoBaTh Ha 0a30BOM YpOBHE (paKkTamH O
TOM, 4TO OMCCEKTPHUCHI YIJIOB TPEYrOJbHUKA MEPECEKAIOTCS B OJHOW TOYKE, U O
TOM, YTO CEPEAUHHBIE NIEPIIEHAUKYJIISPBI K CTOPOHAM TPEYIOJIbHUKA IIEPECEKAOTCS
B OJJHOM TOYKE.

OpuHeHTUPOBATHCS B MOHATUSAX U ONEPUPOBATh Ha 0A30BOM ypOBHE: KacaTeslbHas K
OKPYKHOCTH, TE€OpeMa O MNEPHEHAUKYIIPHOCTH KacaTeIbHOM W paauyca,
MIPOBEAEHHOTO K TOUKE KACAHUSI.

MMers nmpencraBieHUE O IPOCTEHINMX TIEOMETPUYECKUX HEPaBEHCTB, HX
MIPAKTUYECKOM CMBICIIE.

[IpoBOAUTE OCHOBHBIE T'€OMETPUUYECKUE IIOCTPOCHUSA C IIOMOLIBIO LUPKYJIS U
JIMHENKHU.

8 KIIACC

Pacnio3zHaBaTh OCHOBHBIE€ BUbI YETHIPEXYTOJBHUKOB, UX 3JIEMEHTHI, IMOJIb30BATHCS
MX CBOMCTBAaMU IPU PEIICHUU F'€OMETPUUECKUX 3a]1a4.

OpueHTUpOBaThCS B TMOHATUM — TOYKU IEPECEUCHHs] MEIUaH TPEyTroJbHUKA
(eHTpa mMacc) B pelieHuy 3a1ad.

Brnagete nmoHATHEM CpeOHEW JWMHHUM TPEYrOJIbHUKA W TPANEUHUH, NMPUMEHATh HX
CBOMCTBA IMPU PEUICHUH MPOCTEUINIMX TEOMETPUUECKUX 3amay. lmers
npeacrasiaceHue o teopeme daneca U TeOpeMe O NPONOPLUOHAIBHBIX OTpPE3Kax,



NPUMEHATh WX U1l PEIICHMs] MPaKTUYEeCKUX 3a7ad (C OMopoil Ha 3pUTETHHYIO
HarJsIHOCTh).

[IpuMeHsATh TpPU3HAKKM TOJ0OMS TPEYrOJbHUKOB B PEIICHUH HECIIOXHBIX
F€OMETPUYECKUX 3a/aY.

[lonb3oBaThess Teopemoit Iludaropa mjis pemieHUss TE€OMETPUUYECKUX U
MPaKTUYECKUX 3a]1a4.

Brnanerp mNOHATHSIMH  CHHyCa, KOCHMHyCa W TaHI€HCA OCTPOro  yria
IPSIMOYTOJILHOTO TpeyroibHUKa. [1ob30BaThCsl STUMU MOHSITUSIMU JUJIST PEIICHUS
MPaKTUYECKUX 3a/1a4 (IpU HEOOXOUMOCTHU C ONTOPOM HA AJITOPUTM MPABUIIA).
Berauciste (paznuyabsiMu criocobaMmu) (C Ommopoi Ha CHpaBOYHYIO WHHOPMAIIHIO)
IJIOWIAAh TPEYTOJIbHUKA M IUIOMIATM MHOTOYTOJIBHBIX (QUryp (MONb3YSCh, TIe
HEO0OXO0IMMO, KaIbKyJIATOPOM). [IpUMEHSITh OTy4YE€HHBIC YMEHUS B IPAKTHUYECKUX
3a/1adax.

Bnanets NOHATUAMHU BIMCAHHOTO U IIEHTPAIBHOTO YTIJIa, UCIOJIb30BATh TEOPEMBI O
BIIMCAHHBIX yriax, yriax MeXay XopaamMu (CEeKyIIMMH) W YIJIE MEeXIy
KacaTeJIbHON U XOPAOU NpH PEIICHUH NPOCTEUIINX TEOMETPUUECKUX 3a/1a4.
Brnanerb TmOHATHEM ONUCAHHOTO YETHIPEXYTOJIbHUKA, TPUMEHATh CBOMCTBA
OMMCAHHOTO YEThIPEXYTOJIbHUKA MPU PEMICHUN MPOCTEUIINX 3a/1a4.

[IpyMEHATh MOJYyYEHHBIE 3HAHUA HA IPAKTUKE — CTPOUTh MAaTEMATHYECKUE
MOJIEIH IS 3a/1a4 pEeAIbHOM KM3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYMCIICHUS
C TpPUMEHEHUEM TOJ00US W TPUTOHOMETPHUM (MOJB3YSACh, TJ€ HEOOXOIUMO,
KAJIbKYJISITOPOM).

9 KIIACC
3HaTh TPUTOHOMETPUYECKUE (PYHKIUHU OCTPBIX YIJIOB, HAXOAUTh C UX MOMOIIBIO
pasyInyHbIE DIIEMEHTHI IIPSIMOYTOJILHOTO TPEYroJabHUKA («perieHue

IPSIMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaxoauTh (C MOMOIIBIO KATBKYISTOPA) ITHHBI
Y YTJIBI JIJ1s1 HeTaOIMYHBIX 3HAYCHHA.

[Tonp3oBatbes (opMysnaMu MPHUBEACHHS W OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKJIECTBOM JJIl HAXOXJICHUS COOTHOIICHUH MEXAY TPUTOHOMETPUUYECKIUMHU
BEJIMYMHAMH (C OTIOPOM Ha CIIPaBOYHYIO MH(OPMAIIHIO).

Hcnonp30BaTh TEOpEMBbl CHHYCOB W KOCHMHYCOB JUISI HAXOXKICHHUS Pa3TMUHBIX
DIIEMEHTOB TPEYrOJIbHUKA («pEIICHHE TPEeYroJbHUKOBY), TPUMEHATh WX TpHU
pelIeHNH IPOCTEUIINX TE€OMETPUUECKHX 3a/1au.

Bnagerp moHATHSIMH TpeoOpa3oBaHUS TOA00HMS, COOTBETCTBEHHBIX D3JIEMEHTOB
nonoOHbIX ¢uryp. Ilomb3oBaThCsi CBOWCTBaMH MOA00WS MPOU3BOIBHBIX (UTYD,
YMETh BBIUUCISATH IJIWHBI U HAaXOJUTh YTIIBI Y MOJ00HBIX (uryp (Mo anroputrmy
yueOHbIX AeicTBuit). [IpuMeHaTh cBOMCTBA MOAOOMS B MPAKTHMUECKUX 3ajayax.
YMeTh NpUBOAUTH MIPUMEPHI TOJAOOHBIX (PUTYP B OKPYKAIOIIEM MUPE.
[Tonp30BaThcss TeopeMaMu (IO BHU3YallbHOW OIMOpE) O MPOM3BEACHUHM OTPE3KOB
XOpJ, 0 IPOU3BEACHUN OTPE3KOB CEKYIIHNX, O KBaJipaTe KacaTeJIbHOM.



ITonb30BaThCs BEKTOpaMM, NOHUMATh UX F€OMETPUYECKUN U (PU3MUECKUI CMBICI,
NPUMEHATh UX B PEHICHHHM T€OMETPUYECKUX W (Pu3mueckux 3amad. [IpumeHsATH
CKaJISIPHOE MPOU3BEACHUE BEKTOPOB ISl HAXOXKACHUSI JUIMH U YTJIOB.
[Tonb30BaThCA METOJOM KOOPAMHAT Ha IJIOCKOCTH, MPUMEHSTh €ro B pPEUICHUH
reOMETPUUYECKUX U MIPAKTUUECKUX 3ajad.

Bnaners NOHATHUSAMYU NPAaBUIBHOTO MHOTOYTI'OJIbHUKA, JIMHBI OKPYKHOCTH, JITMHbI
YT OKPY>KHOCTH M PaJMaHHON MEpHI yIiia, yMETh BBIYHMCIIATH IIOIIAb Kpyra u
ero yacteil (c omnopoil Ha crnpaBouHyrO HH(popmannio). [IpuMEHATh MOIy4YEeHHbIE
YMEHUS B MPAKTUYECKHX 3a/1a4ax.

Haxoguth ocu (MM LEHTPBI) CUMMETpUU (GUTYp, NPUMEHSITH JBHXKEHUS
IUIOCKOCTH B MPOCTEUIINX CIydasiX.

[IpuMeHATh MOJYyYEHHbIE 3HAHHWS HA MPAKTHUKE — CTPOUTh MaTEMaTUYECKUE
MOJEIIN JUIS 3a/1a4 PEAIbHOW JKU3HU U NTPOBOJIUTH COOTBETCTBYIOIINE BBIUMCICHUS
C NPUMEHEHHEM MOJ00HS M TPUTOHOMETPUYECKUX (PYHKUUU (TOJIb3YSCh, TI€
HEO0OXO0IMMO, KAJIbKYJISITOPOM).

wianupyemble [IpeameTHble pe3yibTaThl OCBOEHHUS paboueil mporpamMmbl Kypca
«BEPOSATHOCTH U CTATHCTHKA (TI0 roJIaM 00y4YeHUS)

[TpenMeTHbIe pe3ynbTaThl OCBOCHUS Kypca «BeposTHOCTh M craTucTHKa» B 7-9
KJIACCaX XapaKTEepU3YIOTCs CICAYIOIMMHU YMEHHUSIMMU.

7 Knace

Yurarb wuHOpPMALMIO, MNPEACTAaBIECHHYI0 B Ta0nulax, Ha JUarpaMmax;
MPEACTABIATh JAaHHBIE B BHUJE TaOJHIl, CTPOUTH JUArpaMMbl (CTOJIOMKOBBIE
(cronbuatbie) W KPYroBble) MO MacCHBaM 3HAYE€HHH (C HCIOJIb30BAHHEM
3pUTEIBHON HASAHOCTH W/ UM BEpOAIbHOM OMOPHI).

OnuceiBaTh ¥ UHTEPIPETUPOBATH PEATBHBIE YHCIOBBIE JTaHHBIE, MPEACTABICHHBIC
B TaOJMIIaX, HA AMarpammax, rpapukax.

OpHeHTHPOBATHCS B MOHATUAX U ONEPUPOBATh UMHU Ha 0a30BOM ypOBHE: CpeAHeEe
apumMeTrnyeckoe, MeAraHa, HauOoIbIlIee U HAUMEHbIIEe 3HAaUCHUs, pa3Max.
NmMers mnpeacTaBieHWEe O CIy4YalHOM M3MEHUYMBOCTM Ha IIpUMEpax IEH,
(bu3nyeCKuX BETUYMH, AHTPOIIOMETPUYECKUX IaHHBIX; UMETh INPEACTABICHUE O
CTaTUCTUYECKON YCTOMYNUBOCTHU.

8 kiacc

N3BnekaTh u mpeoOpa3oBbIBaTh WH(POPMALIHIO, MPEICTABICHHYIO B BUJE TaOJIMII,
auarpaMM, TpauKoOB; TPEACTABIATh JAaHHBIE B BHUJAC TaONHI], JUArpaMM,
rpaduKoB.

OnuceiBaTh MOCJHE COBMECTHOTO aHAM3a JAHHBIE C MOMOIIBIO CTATUCTHYECKUX
MOKa3aTeNiel: CpPeJHUX 3HAYEHUH M Mep pacceuBaHus (pa3Max, AUCHEPCUS U
CTaHJapTHOE OTKJIOHEHUE).



HaxonuTh 4acTOTHl YMCIOBBIX 3HAYEHUH W YACTOThI COOBITUH, B TOM YHCIIE IO
pe3yapTaraM U3MEpeHud U HaOMoAeHUM (C HCMOJb30BAHUEM 3pPUTEIBLHON
HarJISAHOCTH W/WUK BepOaabHON OTIOPHI).

HaxonuTh BEpOSTHOCTH CIydalHbIX COOBITHI B OIBITaX, 3Has BEPOATHOCTH
AJIIEMEHTApHBIX COOBITUI, B TOM WYHCJI€ B ONBITAX C PaBHOBO3MOXXHBIMU
AJIIEMEHTAPHBIMU COOBITUAMHU (C UCIIOJI30BAHUEM 3PUTEIBHON HATJISAITHOCTH W/WUITU
BEpOAIILHON OMOPBI).

Nmers mpencrtaBieHue o Trpad@UuecKuX MOJENSIX: JIEPEBO  CIYy4alHOTO
AKCIIEPUMEHTA, AUarpaMMbl DUJIepa, YUCIOBAs MPAMasl.

OnepupoBaTh MOHATUSMH Ha 0a30BOM YpOBHE: MHOYKECTBO, MOJIMHOKECTBO;
BBINIOJIHATh ~ OMEpAllMM  HAJ] MHOXECTBaMH: OOBEIMHEHHE, TepeceueHue,
JOTIOJTHEHUE; TIEPEUUCIATH 3JIEMEHTHI MHOXECTB; IPUMEHSITh CBOMCTBA MHOYKECTB
(c MCIOJIB30BaHUEM BU3YaAJILHOM OIOPHI).

Nmerp mpeacraBieHue O rpauyeckoM MpPEJCTABICHUE MHOXECTB M CBS3Ed
MEXIy HUMU JJI1 ONHMCAHUS MPOLECCOB W SBJICHUI, B TOM YHUCIE MPU PEUICHUU
3a]a4 U3 Ipyrux y4yeOHbIX IPEAMETOB U KYypPCOB.

9 kiacce

W3BnekaTe U mpeoOpa3oBbIBaTh MHGOPMAIIUIO, MPEACTABICHHYIO B Pa3IMYHBIX
MCTOYHHUKAX B BUJE TaOIHI, TUarpaMm, rpauKoB; MPEICTaBIATh JaHHBIE B BUJIE
Ta0JIHII, TUarpaMm, rpauKoB.

Pewmate npocreiimme 3aaui OpraHu30BaHHBIM [1EPEOOPOM BapUAHTOB, a TAKKE C
HCITIOJIb30BAaHUEM KOMOWHATOPHBIX MPABUII U METOJIOB.

Nmeths mnpencraBieHne 00 OMHUCATENBbHBIX XapaKTEPUCTUKAX JJIi MacCHBOB
YHUCJIOBBIX TaHHBIX, B TOM YHUCII€ CPEAHUE 3HAUEHUS U MEPHI PACCEHBAHUSI.
Haxonuth 9acTOThl 3HAYEHUW M YAaCTOTHI COOBITHSA, B TOM YHCIE TOJIb3YSCh
pe3ynbTaTaMu TPOBENEHHBIX M3MEpPEHUHM U HaOmoAeHW (¢ omopod Ha
CIIPaBOYHYIO HH(POPMAIIHIO).

HaxonuTtb BepOSITHOCTU CITy4alHBIX COOBITHUI B M3yUYEHHBIX OMBITaX, B TOM YHCIIE
B OIBITAX C PABHOBO3MOXXHBIMU 3JIEMEHTAPHBIMH COOBITHSIMH, B CEpUAX
VCTIBITAaHUU 10 TIEPBOTr0 yCIIEXA, B CEPUAX UCIIBITAHUN bepHyIu.

HNmets nipencraBieHUe O CIy4YalHOM BEJIMUUHE U O PACTIPENICIIEHUN BEPOSITHOCTEN.
Nmerp mpenacraBieHue O 3aKOoHE OOJBIIMX 4YHUCEI KAk O MPOSBICHUU
3aKOHOMEPHOCTH B CITy4yallHOM M3MEHYMBOCTU U O POJIM 3aKOHA OOJIBIINX YHCEI B
IpUpoAe U OOIIECTBE.
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