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[TOACHUTEJIBHAA 3AIINCKA

Pabouas mporpamMma mo mareMartuke i1 OOYYaroIIMXCsl € 3aJ€pPrKKOM ICHXMYECKOrO
pa3Butus (nanee — 3[1P) Ha ypoBHE OCHOBHOTrO 00I1IIEr0 00pa3oBaHuUs MOATOTOBIEHA HA OCHOBE
@denepaibHOTO  TOCYIAPCTBEHHOTO  00pa3oBaTENbHOTO  CTaHJapTa OCHOBHOTO  OOIIEro
obpazoBanms (maee — DIOC 0OO0O0O), DenepanbHON aTanTUPOBAHHOW OCHOBHOMU
0o0pa3oBareinbHON MPOrpaMMbl OCHOBHOTO 00Iero oOpa3oBaHHUs OOYYarOIIUXCS C 3aJEp’KKOU
ncuxudeckoro paspurtus (nanee — ®AOIT O00), AOOIT OO0 MBOY Illkoaa Ne 59 r.0.Camapa.

O0mas xapakTepucTuka yueOHOro npeamera «MaremaTuka

VYuebublii npenMer «MaremaTtuka» BXOIUT B IMPEIMETHYIO o0nacTb «Marematuka u
uHpopmatuka». OH CHOCOOCTBYET pa3BUTHUIO BBIYMCIUTEIBHON KYIBTYPbl M JIOTHYECKOTO
MBIIUICHHS, (OPMUPOBAHUIO YMEHHS MOJb30BATHCS AITOPUTMAMU, a TAKXKE HPUOOPETEHUIO
MPAKTUYECKUX HAaBBIKOB, HEOOXOJMMBIX B IOBCEIHEBHOH u3HM oOyuatomuxcs ¢ 3IIP.
VY4eOHbIN IpeaMeT pa3BUBAET MBIIUICHHE, TPOCTPAHCTBEHHOE BOOOpaKeHHE, ()YHKIIMOHATIHHYIO
rPaMOTHOCTb, YMEHHS BOCIPUHUMATh U KPUTUYECKH AaHAIU3UPOBATh HH(OPMAIUIO,
NPEACTaBICHHYIO B Pa3IMYHBIX (hOpMax.

OOyueHnue Maremaruke JaéT BO3MOXKHOCThH pa3BuBarh y obOyuaromuxcsa ¢ 3[IP Tounyto,
palMoHaNbHYI0 U MHPOPMATHBHYIO pe4b, YMEHUE OTOMpaTh Hanbojee MOAXOASIINE S3BIKOBEIC,
CUMBOJIMYECKUE, TrpadUUecKue CpeACTBa I BBIPAXKEHHS CYXIECHUH U HADISAIHOTO HX
IIPEICTABIICHHUS.

HeoOxomumMbpiM KOMIIOHEHTOM O0IIEH KyJIbTYpbl B COBPEMEHHOM TOJKOBAaHUU SIBISICTCS
oOuiee 3HAKOMCTBO C METOAAMM I1O3HAHUS JAEMCTBUTEIBHOCTH, IPEICTABICHUE O IMPEIMETe U
METOAaX MaTeMaTHKH, UX OTIIMYUI OT METO/IOB APYTUX €CTECTBEHHBIX U TYMAaHUTAPHBIX HAyK, 00
OCOOCHHOCTSAX NPUMEHEHUSI MAaTeMAaTUKU JUIsl PELIEHMs] HAyYHbIX U MPUKIAJHbIX 3a4a4. Takum
o0pa3om, MaTeMaTHyeckoe 00pa3oBaHNe BHOCUT CBOM BKJIaJ B (POPMHUPOBAaHUE OOILEH KyIbTYpbl
YeJ0BeKa.

N3yueHne MaTeMaTHKH TakKXe CIIOCOOCTBYET ICTETUYECKOMY BOCIHUTAHHIO 4YEJIOBEKa,
IIOHUMAHUI0  KpacoTbl M  H3SALIECTBA MATEMATUYECKUX  PACCYXACHUH, BOCIPHATHIO
reoMeTpHUECKUX (POpM, YCBOCHUIO UJIed CHMMETPHUH.

[IporpamMmMa oTpakaeT cojaepkaHue oOy4yeHHus mpeaMmery «MaremaTuka» ¢ Y4eToM
0coObIX o0Opa3oBaTenbHbIX MOTpeOHOCTel oOyuatomuxcst ¢ 3[IP. Osnagenue y4yeOHBIM
npeaMeToM «MaTeMaThuKay MPEACTABISIET ONMPEACICHHYIO CIOKHOCTh Jiis yuaruxcs ¢ 3[1P. ¥V
oOyuyatomuxcst ¢ 3IIP Hanbomnee BBIpaXKEHBI OTCTaBaHHUSA B PA3BUTHUHM CIOBECHO-JOIMUYECKUX
(GbopM MBIILIEHUS, TO3TOMY a0CTPAaKTHBIE U OTBJIEYEHHBbIE KaTErOPHUH UM TPYAHOJOCTYNHBI. B
TOXX€ BpeMs IpH CIELUATbHOM OOY4YeHHH OOy4aromuecss MOTYT BBINOJHATH 3aJaHus 10
anroputMy. OHM BOCIPUUMYMBBI K INOMOIIM, MOTYT BBIIOJHUTH MEPEHOC HA AHAJIOTMYHOE
3aJjaHle YCBOEHHOro crocoba pemeHus. CHUKEHHE DPAa3BUTHUS MBICIUTEIBHBIX OMNepanuid u
3aMEJJIEHHOE CTAaHOBJICHHE JIOTHYECKUX JAEHCTBUI MPUBOAAT K HEJOCTATOYHOW OCMBICIEHHOCTH
COBEpILIAEMBIX YUYEOHBIX JACUCTBUM. Y 0Oydarommxcsi 3aTpyIHEHbl CYETHbIE BBIYMCICHHUS,
NPOU3BOJUMBIE B yMe. B NHCBMEHHBIX BBIYUCIEHUSX OHU MOTYT HpPONyCKaTb OAMH U3
IPOMEXYTOUHBIX I1aroB. [Ipu pabote ¢ YMCTOBBIMH BBIPAKEHUSIMU, BHIUMCIIEHUEM MX 3HAYECHUS
MOTYT HE YAEpXHUBaTh NMpaBWIbHBIA MOpsAoK AeictBuil. Ilpu ympoimenun, nmpeodpa3oBaHuu
BbIpakeHU ywammeca ¢ 3[I[P He MOryr caMOCTOATENBbHO MPHUHATH pPELIEHUE O
IIOCJIEIOBATEIbHOCTH BBINIOJHEHNS N€UCTBUI. KOHKPETHOCTh MBIIIJIEHUST OCIOXKHSAET YCBOCHUS
HaBbIKA pEUICHMs] YpaBHEHMH, HEPAaBEHCTB, CHCTEMbl YypaBHeHMH. MM ManomocTynHo
COBEPIIICHHE 0OPATUMBIX OTIEPAITHA.

Huzkuii ypoBeHb pa3BUTHs JIOTMUYECKHX OIEpaluii, HexoctaToyHas OO0O0OIIEHHOCTh
MBILUIEHUST 3aTPYAHSIIOT M3ydeHue TeMbl «DyHKUUU»: MPU ONpeleNeHUH (PYHKIMOHAIBHON
3aBHCUMOCTH, TIpH OINHUCAaHUU TpadUUYeCKONl CHUTyallud, HCIOIb3ysS TIE€OMETPUUYECKHIA,



anreOpanyeckuif, (PyHKIMOHANBHBIN sM3bIKH. Hepeako ywamumecss HE BHUIAT pa3HUIBI MEXKIY
00J1acThIO oTpeesieHrs] PYHKITUU U 00JIaCThIO 3HAYCHH.

Pemienue 3aa4 CONnpsipKeHO € TPYTHOCTAMH O(GOPMIICHHS KPAaTKOW 3allUCH, POBEICHUS
aHajlu3a ycJOBUs 3aJlaud, BblIesneHus cyuiecrBeHHoro. OOyuwaromuecs c¢ 3IIP 3arpyassrorcs
clenaTh YMO3AKJIIOUEHHE OT OOLIero K YacTHOMY, HEPEOKO BBIOMPAIOT HepalroHaIbHBIC
crocoObl PelIeHUs, HHOTJa OTPAaHUYMBAIOTCA MAaHUITYJIALUSAMU C YACIIaAMHU.

[Ipu m3yueHun reomeTpuveckoro marepuana odOydatommmecs ¢ 3IIP cramkuaioTcs c
TPYOHOCTBIO [I€NaTh JIOTHYECKHE BBIBOJABI, CTPOMUTH IIOCIENOBATEIBHBIE PACCYKICHUS.
Henpounsle 3HaHHMSA OCHOBHBIX TEOpPEM TE€OMETPUU TPHUBOJUT K OMIMOKaM B pPELICHUU
reomeTpudeckux 3agad. OOyuaromuecss MOTyT MOJAMEHHUTh (POpMYIy, HEIIPABUIBLHO IPUMEHHUTh
teopemy. K cepbe3HbIM OmuOKaM B pPEIICHUM 33/4a4 MPHUBOAST HEJOCTATOYHO pPAa3BHUTHIC
IIPOCTPAHCTBEHHBIE INPEIACTaBJICHUA. [IM CIIOXKHO BBINOJIHUTH YEPTEK K YCIOBUIO, B
NUCHMEHHBIX pab0Tax OHU HE MOTYT IIPUBECTH OOBICHEHHE K YEPTEKY.

TouyHOCTh 3anOMHMHAHMA M BOCHPOM3BEAEHUS YYEOHOrO MaTepuaja CHMXKEHBI 110
pUYrHE C1a00CTH MHECTHYECKOW JEATEeIBbHOCTH, Cy)KeHUsT o0beMa namMsatu. OO0yJarommmes C
3IIP Tpebyercs Gosblile BpeMEHHU Ha 3aKpeIIeHne MaTepualla, akTyalu3alus 3HaHuil 1o ornope
IIPU BOCIIPOU3BE/ICHUU.

Jis mpeojoneHus TpPyAHOCTEH B M3yd4eHUMM YydeOHoro mpeamera «MaremaTuka»
HeoOXxonuMa ajanTanus oObeMa M Xapakrepa Y4eOHOro MaTepualia K II03HaBaTeNbHBIM
BO3MOXkHOCTSAM yuauuxcsi ¢ 3I1P. Cnexyer y4ueOHbI MaTepuall MpernojHOCUTh HEOOJIBIINMU
HOPIHSIMA, YCIOXKHSS €0 MOCTENEHHO, M3BICKUBATh CIIOCOOBI aJalTallid TPYAHBIX 3aJaHHA,
HEKOTOpBbIE TEMBbl J1aBaTb Kak O3HAKOMHUTENbHBIC; MCKIIOYATh OTAEIbHBIE TPYIHBIC
JI0Ka3aTeNNbCTBA; TEOPETUUECKUM MaTepual peKOMEHAYETCsl U3ydaTh B MPOILECCE MPAKTUUECKON
JEATEIIBHOCTH 10 pEelIeHHI0 3afady. OpraHnyecKkoe €IMHCTBO IPAKTUYECKOM U YMCTBEHHOMU
NEeSITEIbHOCTH YYalINXCsl HA YPOKaX MaTEeMaTHKH CIIOCOOCTBYIOT MPOYHOMY U CO3HATEIHLHOMY
YCBOEHHIO 0a3MCHBIX MAaTEMAaTUYECKUX 3HAHUN U YMEHUH.

Henn u 3aga4n u3ydyeHusi yaeOHoro npeamera «MaremaTuka»
[IpuoputeTHbIME Yyeramu 00ydeHHUs] MaTeMaTuKe B 5—9 Kkiaccax sIBISIFOTCS:

* (opMHpOBaHHE LEHTPAIbHBIX MaTeMaTH4ecKUX TMOHATUH  (YMCIO, BEIMYUHA,
reoMerpudeckas (urypa, mnepeMeHHas, BEPOATHOCTb, (QYHKIIHSA), OOECIEYHBAOIINX
IIPEEMCTBEHHOCTb M MEPCIEKTUBHOCTh MareMaTnyeckoro oopa3zoBaHusi 00ydaroLIUXCs C
3I1P;

* pozaseneHue oOydwaromuxcs ¢ 3[IP Ha mocTymHOM s HMX YpPOBHE K OCO3HAaHUIO
B3aMMOCBSI3M Mar€MaTHKU U OKPYXKAIOUIero MHUpa, MOHMMaHUE MAaTEeMaTWKH Kak 4acTu
o0111€elt KYJIBTYpbl YeJIOBEYECTBA;

" pa3BUTHE HUHTEIIEKTYalbHBIX M TBOPYECKUX crocoOHocTel oOydaromuxcst ¢ 3IIP,
[I03HABATEJIbHON AKTUBHOCTH, MCCIIEOBATEIILCKUX YMEHUN, KPUTUYHOCTU MBILIUIEHUS,
MHTEpeca K U3y4eHHIO MaTeMaTHKH,

* (opmupoBaHue (HYHKIMOHAIBHON MaTeMaTH4eCKOW rPaMOTHOCTH: YMEHUS PACIO3HABATh
MIPOSIBJICHUS] MaTEeMaTUYeCKUX TOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B peajbHBIX
KU3HEHHBIX CUTYalUsAX M TPU U3YYECHUM JPYTUX YUYEOHBIX MPEAMETOB, IMPOSBICHUS
3aBUCHUMOCTEH UM 3aKOHOMEpPHOCTEH, (OpMYIUpOBaTh HMX Ha S3bIKE MAaTEMaTWKH H
CO3/1aBaTh MaTeMAaTU4YECKUE MOJEIHN, IPUMEHATh OCBOEHHBIM MareMaTHYeCKUH amnmapar
JUIS PELIeHUs] TMPaKTUKO-OPUEHTHUPOBAHHBIX 3a]ad, WHTEPIPETUPOBaTb U OICHUBATh
IIOJIy4YEHHBIE PE3YIBTATHI.

JlocTukeHue 3TUX 1enel odecrneynBaeTcs pelieHneM ClIeIyIOMNX 3a0ay.:

* (opmupoBars y obyuatouuxcst ¢ 3[IP HaBbIkM yuyeOHO-1T03HABATEIBHON EATENBHOCTH:
IUTaHUPOBaHKUE PAa0bOThI, OUCK pAaIlOHATIbHBIX MyTEW €€ BBHINOJIHEHHSI, OCYIIECTBICHUS
CaMOKOHTPOJIS;



" CcrocoOCTBOBATh MHTEIIEKTYaJIbHOMY Pa3BUTHIO, (OPMUPOBATH KAueCTBa, HEOOXOIUMBIE
YeJIOBEKYy [UlIl TIOJHOLEHHOM JKM3HM B COBPEMEHHOM OOIIECTBE, CBOWCTBEHHbIE
MaTeMaTU4YeCKOM  JEATEIbHOCTU:  SCHOCTM U  TOYHOCTH  MBICIM, WHTYMIIHH,
IIPOCTPAHCTBEHHBIX MPEICTaBIECHUH, CIOCOOHOCTH K IPEOJOTIECHUIO TPYIHOCTEH;

* (opMHpOBATh KIIOUEBBIC KOMIIETCHIIMM YYaIIMXCSd B paMKax MPEeIMETHOW obiacTu
«Maremaruka 1 UH()OPMaTHKa;

" pa3BHUBATh NOHATUHHOE MBIILIEHUS oO0y4aromuxcs ¢ 311P;

" OCYIIECTBIATH KOPPEKLHIO IO3HABATENBHBIX MpoueccoB oOyuatromuxca ¢ 3IIP,
HEOOXOIMMBIX JUII OCBOEHUS MPOTPaMMHOI0 MaTepHasa 1o yaeOHOMY IpeaMETY;

" [IpedycMaTpuBaThb BO3MOXHOCTh KOMIIEHCAllMM OOpa30BaTelbHbIX JAe(PUIUTOB B
OCBOCHUHU MPEAIIECTBYIOIIET0 MpOrpaMMHOro Mmarepuaina y oOywarouiuxcs c¢ 3IIP u
HEJIOCTATKOB B X MareMaTu4ecKOM Pa3BUTUU;

* c(hOopMHPOBATH YCTONUMBBIA HHTEPEC YUALIUXCS K IPEIMETY;

" BBIIBIIATH M Pa3BUBATh MATEMATHUECKHUE U TBOPUYECKHE CIOCOOHOCTH.

OcHOBHbIE JIMHUM COJEpXaHUs Kypca wmareMarTuku B 5-9 kiaccax: «Yucna u
BBIUUCIICHUS», «Anredpa» («Anredpandeckue BbIpaKeHHs», «YpaBHEHHUS M HEPAaBEHCTBA»),
«Dynkuuny», «l'eomerpus» («l'eomerpuyeckue ¢Gurypsl U HMX cBoiicTBay, «M3mepeHue
IEeOMETPUUECKUX BEJIUYUH»), «BeposTHOCTh M craTtucTUKa». [laHHblE JMHUM pPa3BUBAOTCS
napajuleNIbHO, Ka)KJ1asi B COOTBETCTBUU ¢ COOCTBEHHOMH JIOTMKOM, OJHAKO HE HE3aBUCHMO OJ[HA OT
Jpyroi, a B TECHOM KOHTaKkTe W B3aumopeucTBuu. Kpome 3TOro, ux oObeAMHSAET JIOTHUECKas
COCTaBJIAOILAsA, TPAAULIMOHHO MPUCYIAasi MaTEMATUKE U IIPOHU3BIBAIOIASl BCE MAaTEMaTUYeCKue
Kypcsl M conepxarenbHble JuHUM. ChopmynupoBanHoe B PenepasbHOM TOCYIapCTBEHHOM
o0Opa3oBarelbHOM CTaHAApTE OCHOBHOro o0miero oOpa3oBaHMsl TpeOOBaHHE  «YMETh
ONEepUpOBaTh IMOHATHSMU: OINpENEICHUue, AaKCUOMa, TeopeMa, [O0Ka3arelIbCTBO; YMEHHE
pacno3HaBaTh MCTUHHBIE U JIOXKHBIE BBICKAa3bIBaHHUS, NPUBOIUTH MPUMEPHI U KOHTPIPUMEPHI,
CTPOUTH BBICKA3bIBAHMWSA W OTPHUIAHMS BBICKA3bIBAHUI» OTHOCUTCS KO BCEM KypcaMm, a
(dbopMupOBaHUE JIOTUYECKUX YMEHUHM paclpeneisieTcss Mo BCeM rojaM OOydeHHusi Ha YpPOBHE
OCHOBHOT'0O 00111ero 00pa3oBaHusl.

Conepxanne 0oO0Opa30BaHHs, COOTBETCTBYIOIIEE IPEIMETHBIM pE3YyJIbTaTaM OCBOCHHS
[TpumepHoOil pabouelt mporpaMmbl, paclpeneNéHHbIM MO TofaM OOydeHUs, CTPYKTYpHUpPOBaHO
TakuM 00pa3oM, 4TOObI KO BCEM OCHOBHBIM, NPUHIUIHAIBHBIM BONpOcaM OOy4arouIuecs
oOpalianuch HEOJHOKPAaTHO, YTOOBI OBJAJIEHUE MaTeMaTHMYECKUMH MOHATHSIMHU U HaBBIKAMHU
OCYILECTBIISIIOCh ~ IOCIENOBATEIbBHO W IMOCTYNAarelbHO, C  COOIMIOACHHEM  IIPUHIIMIA
IPEEMCTBEHHOCTH, a HOBBIE 3HAaHUS BKJIIOYAJIUCh B OOIIYI0 CHUCTEMY MaTeMaTH4eCKHX
npenactaBieHuid  oOywatouuxcss ¢ 3[IP, pacmmpsas u  ymiyOnsist e€, oOpasys INpoyHbIe
MHOXKECTBEHHblE cBs3M. OOmme nenu wusydeHuss ydeOHoro mnpenmera «MaremMaTukar»
npencTanieHsl B [IpumepHoit paboueil mporpaMme 0CHOBHOTO 0OIIEro 0Opa3oBaHusl.

Oco0enHocTH 0TOOpPa M aANTANUM Y4eOHOI0 MaTepHuaJsia 0 MaTeMaTUKe

OOyuenue ydueOHOMY TpeaMeTy «MareMaTHkay CTPOHWTCS Ha CO3/IaHWU ONTHMAabHBIX
YCJIOBHH JIJIs YCBOCHMSI MPpOTpaMMHOT0 Marepuaina oOydatomumucs ¢ 3[1P. bonemoe BHUManue
yaensiercs oTOOpy ydeOHOro Mmarepuana B COOTBETCTBUM C TNPHUHIMIIOM JIOCTYMHOCTH MpHU
COXpaHEHUHU 00IIero 0a30BOTO ypPOBHS, KOTOPBIM JODKEH IO COMAEPKAHUI0 U 00beMy OBITh
aJanTUPOBAHHBIM 1Jis oOyuatonuxcs ¢ 3[1P B cooTBEeTCTBUU ¢ UX 0COOBIMH 00Pa30BaTEILHBIMU
notpedbHocTsamMu. Crnenyer oO0MeryuTh OBNAJeHHE MarepuajoM oOydaromumucs ¢ 3[1P
MIOCPEJICTBOM €ro JIeTaJIbHOTO OOBSICHEHUS C CHCTEMAaTHYE€CKMM ITOBTOPOM, MHOTOKpAaTHOM
TPEHUPOBKU B NPUMEHEHUHM 3HAHUN, HCIIONB3YSl MPUEMbl aKTyalu3aluu (BU3yajbHas OIopa,
namMsTKa).

[IpumepHass nporpamMma MpeAycCMarpuBaeT BHECEHHUE  HEKOTOPBIX  HM3MEHEHMM:
yMEHbIIIEHHE 00bEMa TEOPETHUECKUX CBEICHHUM, BBIHECEHHE OTACIBHBIX TEM WM LENbIX
pa3fenoB B MaTepUalbl sl 0030pHOTO, 03HAKOMUTEIILHOTO U3YUECHHUS.



N3menennss nporpammel B 5-9 kiaccax

Mamemamuka 6 5 u 6 knaccax

B o03HakoMuUTENBbHOM IIJIaHE H3YYaroTCsl cleayrolue TeMbl: «PuUMcKas Hymepanus»,
«PaBHble ¢uryps», «lunmunap, konyc, mapy», «Kyo», «IIpsMoyroybHblii napaiienenumnen,
«IlepemelieHre 1O KOOPAMHATHOM IpsaMoi», «Moaynbs yucia», «HuciaoBble IPOMEKYTKNY;
«Macmrad» (u3yuaercs B kypce «l'eorpadus»); «3o0pakeHre reoMeTpUYecKux (GUryp Ha
HEJIMHOBAHHOW Oymare ¢ HCIOJIb30BAaHUEM LUPKYJS, JUHEWKH, YrojJbHHKA, TPAHCIOPTHPAY,
«/Inuna okxpyxHocTu», «lInomane xpyray», «llapamnensHeie npsmsie», «llepnennuxynspHbie
npsimble», «OceBas U ILEHTpalbHAas CUMMETpUM» (HM3ydaeTcd B Kypce TE€OMETpPHUN);
«beckoHeuHble epuoAnYecKre JecITUYHbIE ApoOu. JlecsaTuuHoe npubimxeHne oObIKHOBEHHON
Ipodm» (M3yyaercs B Kypce aaredpsl).

YMEHBIIEHO KOJIMYECTBO YacOB HA CIENylOIIMe TeMbl: «PelleHne JIOrndeckuil 3amady,
«dmuna orpeska», «llxanb», «PacnpenenurenbHplii  3aKOH  YMHOXKEHHUS», «3alucCh
IpOM3BEACHUST C OYKBEHHBIMH MHOXUTensIMu», «lloctpoenne koHdurypanuii u3 wacrei
IOpsIMOM, OKPYKHOCTH Ha HEJIMHOBAaHHOM M KieTdyaroil Oymare», «JlenuTtenn U KpaTHbIE.
[Tpuznaku penumoctu», «Hambonpmmii oOmmi nenuTens M HauMeEHblIee o0lee KpaTHoe.
JenuMoctb cymmbl M npousBeneHus». «lIpuBenenune napoOM K HOBOMY 3HAMEHATENIO»,
«Haxox/eHre yacTu LeNoro M LEJIoro mo ero yactu». «OKpyrieHHne AECATUYHBIX ApoOeii».
«Pemenne 3amay mepedOpOM BCeX BO3MOXKHBIX BapuaHTOB». «CocTaBieHHE OYKBEHHBIX
BBIPA)KEHUI [0 YCIOBUIO 33/1a4u». BrICBOOOIUBIINECS Yachl UCIOIb3YIOTCA Ha IMOBTOpPEHUE (B
Hayase U KOHIIE y4eOHOTO ro/1a), Ha N3ydeHre Hauboee TPy IHBIX M 3HAYUMBIX TeM: B V Kiacce
— Ha pellieHHe YpaBHEHUH, NpuBeAeHue JpoOu K HOBOMY 3HAMEHATEN0, YMHOKEHHUE U JIeJIEHUE
JNECSATUUHBIX ApoOel, usmepenue yrioB; B VI kjacce — JEHCTBUS C IOJOKUTENbHBIMU U
OTPULATEIIBHBIMY YHCIIaMH, PELICHUE YPAaBHEHU, CII0)KEHNUE U BBIYMTAHUE YUCEI, COACPKAILINUX
LETYI0 U IPOOHYIO YacTh, HA YMHOXXEHUE U JICJICHHE OOBIKHOBEHHBIX JPOOEH.

Anzeopa

B 03HakOMHTENBHOM IUIAHE M3YYAKOTCS CleAyroIHe TeMbl: «lppalroHanpHbIE YHCIIA.
JeiicTBuTenbHble yncnay, «CpaBHEHHE AEHCTBUTEIBHBIX YUCell, apudmMeTndeckue IelcTBus ¢
JNEHCTBUTENBHBIMU YHcIamMuy, «Haxoxaenne npuOIuKEeHHbIX 3HAUEHUH KBaJpaTHOTO KOPHS,
«Teopema Buera», «PemnieHus ypaBHEHMM TPETbed U YETBEPTOM CTENEHEUW pPAa3lIOKEHUEM Ha

MHOKHTETHY, «DyHKIHA y =VX 1 ee rpaduk», «[1orpenrHocTs U TOYHOCTH TIPHONMKEHHS,
«YeTHbIe ¥ HeYeTHBIE QYHKIMIY, «DyHKIHA y=X », «DYyHKIHA y= ax’, ee rpaduK U CBOWCTBA.
I'paduku QpyHkumit y= ax’ + nu Fa(x-m)z, «YpaBHEHHE C JBYMs IEPEMEHHBIMM U €TO
rpapuky», «I'padpuyeckuii cnoco® pelleHHs CUCTEMBbl ypaBHEHMI», «l300pakeHHe 4YJICHOB
apuQMeTHUYeCKOil M TeOMEeTpPUYECKOM Nporpeccuil TOYKaMH Ha KOOPIMHATHOW IJIOCKOCTH.
JIMHENHBIN ¥ DKCIIOHEHIMANIBHBIN pocT. CI0XKHBIE IPOLEHTBD».

YMEHBIIEHO KOJIMYECTBO YacOB Ha u3ydeHHe TeM: «DopMyinbl», «Jloka3aTeabCcTBO
TOXAECTBY», «JIMHelHOe ypaBHEHHE C IBYMS HEU3BECTHBIMIY, «I'paduk TUHEHHOr0 ypaBHEHHS C
JIByMsI TiepeMeHHbIMUY, «['paduueckoe perieHre JTUHEHHBIX YPaBHEHMHM U CHCTEM JIMHEHWHBIX
ypaBHEHMIT», «CBOWCTBA KBAAPATUYHON (QYHKIIUNY.

BricBoOoaMBIIMECS Yachl MCTIONB3YIOTCS: ISl Jydlled mpopaboTku Hanboliee Ba)KHBIX
TeM Kypca: «Pemnienue ypaBHeHui», «Pemenue cucreM ypaBHEHUi», «COBMECTHBIE NEUCTBUS C
npobsimuy, «lIpuMeHeHne cBONCTB apU(pMETHUYECKOro KBaJpPaTHOTO KOPHS»; Ha MOBTOPEHUE,
peleHue 3ajay, npeodpazoBaHKe BEIPAXKEHUI, a TAK)Ke HA 3aKperieHHe N3y4eHHOr0 MaTepHara.

T'eomempus

Crnenyer OCHOBHOE BHUMAaHHUE YACIUTh NIPAKTUUECKONW HAIPABIEHHOCTH Kypca, UCKIIFOUHB
U YIOPOCTHB HauWOOJIEe CIIOXKHBIM JUIsl BOCHPHUSATHSA TeopeTudeckuid matepuan. Ha ypokax
reoMeTpur HeoOXO0MMO MAaKCHUMAIbHO HMCIIOJIb30BaTh HAIJIAHBIE CPEe/ICTBA O0y4YeHus, Ooblie
MIPOBOAMTH MPAKTUYECKUX paboT ¢ ydamuMmucs, pemars 3agaund. CTpouTh pelieHue 3ajaad Mnpu
MOCTOSTHHOM OOpaIleHUH K HArJISITHOCTH — PUCYHKaM M YepTeKaM.

O3HaKOMHTENBHO AATh TeMBL: «TeopeMbl U T0Ka3aTenbCTBO. AKCHOMBIY, «Jl0Ka3aTeIbCTBO



OT IPOTUBHOTO», «CyIECTBOBAaHNE M €IUHCTBEHHOCTh NEPNEHAUKYJApa K NpsaMoil», «Metox
reoOMETpUYEcKuXx MecT», «Meton yaBoeHuss Meauanbl», «Teopema @Daneca u Teopema o
IIPONOPLUUOHAIBHBIX OTpE3KaAX», «dentp Mmacc TPEYTOJIbHUKAY, «3MeHeHne
TPUTOHOMETPHUUYECKUX (DYHKIMH NPH BO3pacTaHuu yriay, «DopMyiisl Uisl painyCOB BIIMCAHHbBIX
U OIMCAaHHBIX OKPYKHOCTEH IIPaBUIIBHBIX MHOIOYTOJIBHUKOBY», «YPaBHEHHE IPSIMOW»,
«/IBmxenune», «CBOMCTBa ABWKEHUA», «TeopeMa 0 IPOU3BENEHUN OTPE3KOB XOPJ, TEOPEMBI O
IIPOU3BEICHUN OTPE3KOB CEKYIIUX, TEOPEMaA O KBaJIpaTe KacaTeIbHOW.

VYMEHBIIEHO KOJUYECTBO 4acOoB HA M3ydeHue TeM: «CummerpuyHbsle Gurypsl. OCHOBHBIE
CBOMCTBAa OCEBOM cummerpumn», «lleHTpanbHas cummMmerpus», «llapamienbHblli TEpeHOC),
«[ToBopot», «IIpeoOpa3oBanue noxodus. [lonoOue cOOTBETCTBEHHBIX AJIEMEHTOBY, «OCHOBHBIE
33/1a4d Ha IIOCTPOCHHUE C IOMOIUBK LUPKYJId WU JIMHEUKW», «JleKapTOBbl KOOpPAMHATBHI Ha
IUIOCKOCTHY, «Perienue TpeyroibHuKoBy, «Iloro0ue Gurypm».

BricBoOOAMBIIINECS YaChl UCTIONB3YIOTCS HA PELLIEHUE 3a]ad U IIOBTOPEHHUE.

Bepoamnocms u cmamucmuka

B cBs31 ¢ TeM, UTO AaHHBII KypC BBI3BIBACT HAUOOJIBIINE CIOKHOCTH JIJIsl 00YJarOIUXCsl
¢ 3IIP, cBsi3aHHBIE CO CHMIKEHHBIM YPOBHEM Pa3BUTHs CIOBECHO-JIOTMYECKOIO MBILICHHUS, €r0
U3YYEHUE JOJKHO CTPOUTHCA Ha 0a30BOM YpOBHE M JOCTYIIHOM JJIsi YYEHMKOB MaTrepuale.
OcCHOBHOE BHUMAaHME CIENYET YyACIUTh pa3fellaM, CBS3aHHBIMU C IIOBTOPEHHEM IPONJEHHOIO
MaTepuala, YBEIWYUTh KOJIUYECTBO YIPAKHEHUM W 3aJaHHUM, CBS3AHHBIX C IIPAKTUYECKON
JeSITeIbHOCTBIO 00YYaOLIUXCS.

Heo0xonuMo mepecMOTpeTh conep)kaHhe TEOPETHUECKOro MaTephalla M XapakTep ero
U3JIOKEHUSA: TEOPETUYECKUM MaTepual IpPENoAHOCUTh B IPOLECCE pEIIEHUs 3ajad U
BBIMIOJIHEHUST 3a/laHui  HAIJSIIHO-TIPAaKTUYECKOro XapakTepa; He TpeOoBaTh BbIBOAA U
3allOMUHAHMSI CIIOKHBIX (DOpMYJI, PELIeHHs HECTaHJIAPTHBIX, TPYAOEMKHMX 3agaHuid. Psn tem
ClenyeT u3y4aTb B O3HAKOMHUTEIIBHOM IUIaHE.

Buabsl  pesitenbHocTH  oOyvyarommxess ¢ 3IIP, o0yciaoBiaeHHble  0cOO0BIMH
o0pa3oBaTeIbHBIMH NOTPEOHOCTAMHM M 00ecleYHBAKOINHME OCMBICICHHOE OCBOCHHE
coJep;kaHuN 00pa3oBaHus 1o npeamMery «MaremaTuka»

Conepxxanue BUIOB JAedTenbHOCTH oOydaromuxcs ¢ 3IIP ompenensiercs ux 0coObIMH
oOpa3oBaTenbHbIMU NOTpeOHOCTIMU. [ToMumo mupoko ucnonszyembix B OOIT OO0 obuux s
BCEX 00YYAIOIIMXCS BUAOB AEATEIbHOCTU CIEAYET YCUIUTh BUJIbI JESATENHOCTH CHEeU(pUUHbIE
JUIs JaHHOM KaTeropuu JeTei, oOecredynBarollie OCMBICIEHHOE OCBOCHHME COJepKaHUs
00pa3oBaHUs MO MPEIMETY: YCHIIEHNE IPEIMETHO-ITPAKTUUYECKON AESITEIbHOCTH C aKTUBU3ALNEN
CCHCOPHBIX CHUCTEM; 4YEpPEJOBAaHME BUIOB JACATEIBHOCTH, 3aJCHCTBYIOIIMX pa3JINYHbIE
CEHCOPHBIE CUCTEMBI; OCBOCHHE MaTepHaja C OIOpoil Ha aJirOPUTM; «IIOIIArOBOCThY» B U3yUYEHUU
MaTepHala; UCIOJIb30BaHKE JIOTIOJHUTEILHONW BU3YaJbHON OMOpPHI (CXEeMBbI, 1a0JIOHbI, OTIOPHBIE
TaOJIMILIBI); PEYEBOM OTUET O MPOLIecCe U Pe3yabTaTe ACSITEIbHOCTH; BHIMOIHEHHE CHEIHaTbHBIX
3aJjaHMii, 00eCIeUNBAIOLINX KOPPEKLUIO PEryyialun y4eOHO-TIO3HABATEIbHON AEATENbHOCTH U
KOHTPOJIb COOCTBEHHOI'O pe3yJIbTara.

Temarnueckas u TepMuHoOIOrnyeckas jekcuka coorsercTsyer OOIT OOO.

g oOyuatomuxcs ¢ 3P cyiiecTBeHHBIM SIBISIFOTCSI TPUEMBI pa0OThI € JIEKCUYECKUM
marepuajoM no npeamery. IIpoBomutcs cnernuanbHass paboTa MO BBEACHUIO B aKTHUBHBIN
CJIOBaph OOyYaloIUXCsl COOTBETCTBYIOLIEH TepMUHONOrUU. M3ydaemble TepMUHBI BBOJSTCS Ha
MOJIMCEHCOPHON OCHOBe, 00s3aTelbHa BHU3yalbHas MOJAEP)KKA, aITOPUTMbI pabOTHl €
OTpezieNIieHuEM, OIIOPHBIE CXEMBbI JJIsl aKTyallu3allui TEPMUHOJIOTHH.

MecTto yyeOHOro npeamera «MaremaTuka» B y4eOHOM IIaHe
B cootBerctBuM ¢ Denepa’dbHBIM TOCYJapCTBEHHBIM 00pa30BaTEIbHBIM CTAaHAAPTOM
OCHOBHOIo 00mero oOpa3oBaHusi yd4eOHbIN mpenmer «MaTemaTuka» BXOIAUT B NPEIMETHYIO



obmacte «MaremaTnka ¥ HMH(OpMaTHKa» M SIBIAETCS 00s3aTeIbHBIM I u3ydeHus. B 5-9
KJjaccax ydeOHbIM mpeamer «MaTemaTuka» TPaJULMOHHO HM3y4aeTcss B paMKaxX CIEAYIOIIUX
yueOHBIX KypcoB: B 5-6 kinaccax — Kypca «MaremaTuka», B 7-9 kiaccax — KypcoB «AureOpa»
(BKJItOUasi 3JIEMEHTBl CTATUCTUKM U TeopuM BeposiTHocTel) u «l'eomerpusi». Hacrosueit
IPOTPaMMOil BBOAUTCS CAMOCTOSITENbHBIN YUeOHBINH Kypc «BeposTHOCT U CTATUCTHKAY.

Hacrosimelt nporpamMMoil mpeaycMmarpuBaeTcsi BblIelIieHME B y4eOHOM IIJJaHE Ha
U3ydeHUE MAaTeMaTUKu B 5—6 Kiaccax 5 yd4eOHBIX YacoB B HEJEII0 B TEUCHUE KaXJOro roja
o0yuenus, B 7-9 kiaccax 6 ydeOHBIX 4aCOB B HEJIENIO B TE€YEHUE KaXKJOI0 Ioia 00y4eHusi, BCEro
952 y4yeOHBIX yaca.

Conepxxanne ywyeOHoro mpeamera «MaremaTukay, MpeacTaBlIeHHOe B paboueit
nporpamme, coorBerctByeT PI'OC OO0, @enepanpbHOl aJanTUPOBAHHOW OCHOBHOM
0o0pa3oBaTeNbHONW MpPOrpaMMe OCHOBHOI'O O0LIEro oOpa3oBaHUs OOYyYaIOLIUXCSA C 3aAEPIKKOM
IICUXUYECKOTO Pa3BUTHSL.

PABOYAS ITPOTPAMMA
YYEBHOI'O KYPCA «MATEMATUKA». 5-6 KITACCBHI

Hean nzyvyenust yaeGHOro Kypca
[TpuopuTeTHBIMU LIENIIMU 00YYEHUSI MaTeMaTHKe B 5—6 Kilaccax sIBJISIOTCA:

" [poxonKeHHE (POPMUPOBAHUS OCHOBHBIX MATEMaTHUECKUX MOHSATHHA (YHCIIO, BEIMYHHA,
reoMerpuyeckas (urypa), o0OecnedMBalOLIMX I[PEEMCTBEHHOCTh M MEPCHEKTUBHOCTh
MaTeMaTH4eCKOro o0pa3oBaHus 00y4yarouxcs;

" pa3BUTHE HHTEUIEKTYaJIbHBIX M TBOpPUECKUX crocoOHocTel oOydatomuxcs ¢ 3IIP,
[I03HABATEJIbHOM AaKTMBHOCTH, HCCIIEJOBATEIbCKUX YMEHUN, HHTEpeca K HU3YyYEHUIO
MaTeMaTuKy;

* noxaseneHue oOydaromuxcst ¢ 3[IP Ha nocTymHOM [ HUX YpPOBHE K OCO3HAHHIO
B3aMMOCBSI3U MaTEeMaTHKH U OKPYXKAOIEr0 MUPA;

* (popmupoBaHHe PYHKIIMOHAIBHON MaTeMaTH4eCKON I'paMOTHOCTH: YMEHUS paclo3HaBarh
MareMaTuyeckrue OOBEKTHl B PEaJbHBIX KU3HEHHBIX CUTYallUAX, IPUMEHITh OCBOECHHBIE
YMEHMsSI IS pEUIeHHs] IpPaKTUKO-OPUEHTUPOBAHHBIX 3ajad, HHTEPIPETUPOBAThH
IIOJIy4YEHHBIE PE3YNIBTAThl U OLIEHUBATh UX HA COOTBETCTBUE NPAKTUYECKON CUTYaLUH.
OcHOBHbIE JINHUU COJEPKaHUS Kypca MaTeMaTUKH B 5—6 Kiaccax — apupmeTHdeckas u

reoMeTpHYecKasi, KOTOpble pa3BUBAIOTCS MapajlieNbHO, KaX/1as B COOTBETCTBUU C COOCTBEHHOM
JIOTUKOM, OJTHAKO, HE HE3aBUCHMO OJIHAa OT JPYroi, a B TECHOM KOHTaKT€ U B3aWMOJIEHWCTBUU.
Taxoke B Kypce MPOUCXOAUT 3HAKOMCTBO C 3JIEMEHTaMH aIreOpbl U OMUCATENbHOM CTaTUCTHKY.
N3ydenue apupmernyeckoro marepuana HauYMHAETCS CO CHCTEMAaTH3allud U Pa3BUTHUSA
3HaHUH O HaTypaJbHBIX YHCJIAX, [OJYYEHHbIX B HayaupHOW 1mkoje. [lpu 3ToM
COBEpUICHCTBOBAHNWE BBIYMCIUTEIBHON TEXHUKH M (POPMUPOBAHUE HOBBIX TEOPETHUECKUX
3HaHUM COYETAETCS C PA3BUTHUEM BBIYHUCIUTENBHOM KyJIbTYphl, B YAaCTHOCTH C OOyueHHEM
IpoCTeHIIUM MpUéMaM MPUKUIKU U OLIEHKH Pe3y/IbTaTOB BblUKCIeHHUH. V3yueHne HaTypanbHbIX
qrcell MPOJ0JIKAETCs B 6 KJIacCe 3HAKOMCTBOM C HadyaJlbHBIMU NOHSTUSMH TEOPUU JEITUMOCTH.
Hpyroil kpynHbIi OJ0K B coaep>KaHUU apu(pMETHYEeCKON JIMHUU — 3TO Ipobu. Havamo
U3y4eHHs] OOBIKHOBEHHBIX M JECATHUYHBIX JIpOoOel OTHECeHO K 5 Kiaccy. DTO MepBBIA 3Tal B
OCBOEHHUU ApoOei, Korja MPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMH WJI€SIMU, TOHATUSMU TEMBI.
[Tpu 3TOM paccMoTpeHHe OOBIKHOBEHHBIX JIpoOel B MOJHOM 00bEME MPEAIIECTBYET U3YUYEHUIO
JECSTUUHBIX JIpo0eil, uTo 11e71eco00pa3HO C TOUKU 3PEHHUS JIOTUKH U3JI0KEHUS YNCIOBOM JTMHUH,
KOTJa TpaBuia JEHCTBUH € JECATUYHBIMH JIPOOSIMH MOXXHO OOOCHOBATH YK€ H3BECTHBIMHU
QITOPUTMAMHU  BBIMOJTHEHUS JIEHCTBUH C OOBIKHOBEHHBIMH JpOOSMH. 3HAKOMCTBO C
JNECATUYHBIMH ~ IpOOSMH  PACIIMPUT BO3MOXKHOCTH  JUISI MOHMMAaHUS  OOYYaroUIMMHCS
IOPUKJIAJHOTO NPUMEHEHHs HOBOM 3alUCH NpU M3Y4YEHUU JpPYTUX MPEeIMETOB U IpHU



MPAKTUYECKOM HCIoNIb3oBaHuu. K 6 Kiaccy OTHECEH BTOpPOW 3Tam B M3Yy4EHUU IpoOei, rae
MIPOUCXOJUT COBEPIIEHCTBOBAHUE HABBIKOB CPAaBHEHHUS U NpeoOpa3oBaHUs APoOEi, OCBOECHUE
HOBBIX BBIYHCIUTEILHBIX aJNTOPUTMOB, OTTAYMBAHUE TEXHHUKH BBIYHUCICHHUN, B TOM YHCIIE
3HAYEHUI BBIPAKEHUH, COAepkAIIUX U OOBIKHOBEHHBIC, M JIECATUYHbBIC JPOOHU, YCTAaHOBIICHUE
CBSI3eH MEXIy HUMH, PacCMOTpeHHEe NMpUEMOB pelIeHHs 3ahad Ha apobu. B navane 6 xmacca
MPOUCXOUT 3HAKOMCTBO C IOHSTUEM MPOIICHTA.

OCOOCHHOCTBIO M3YyYCHHS TOJOKHUTEIBHBIX M OTPULATENLHBIX YHCEN SBJSIETCA TO, YTO
OHM TaKXe MOTYT pacCMaTpPUBAThHCS B HECKOJIbKO 3TanoB. B 6 kiacce B Havale U3y4eHUs] TEMBI
«IlonoxutenpHble U OTPULIATENbHBIE YMCIIa» BblAeNseTcs noareMa «llenble uncna», B paMkax
KOTOpPOM 3HAKOMCTBO C OTPHUILIATEIbHBIMU YHUCIAMH U JCHCTBUSMH C MOJIOXKUTEIBHBIMU U
OTPULATENILHBIMY YHCIIAMU [IPOUCXOJUT HA OCHOBE COJEPKATEIBHOIO MOAX0AA. ITO MO3BOJISAET
Ha JIOCTYITHOM YpOBHE MMO3HAKOMUTH yYAIIUXCS MPAKTUUYECKH CO BCEMU OCHOBHBIMH MOHSATUSMU
TEMBbl, B TOM YHUCJIE M C TMPaBWJIAMH 3HAKOB INPH BBHIMOJIHEHUH apU()METHUECKUX JCHCTBHIA.
H3ydeHue paluMOHAIbHBIX YMCEI HAa 3TOM HE 3aKOHYMTCA, a OyIeT MPOJOJDKEHO B Kypce
anreOpbl 7 Kilacca, YTO CTaHET CIEAYIOIIMM MPOXOJ0M BCEX HMPUHIMITAAIBHBIX BOIPOCOB, TEM
caMbIM pazJielieHue TPYyJHOCTEeH oOJieryaeT BOCHpUATHE MaTepHalia, a paclpeieieHHe BO
BPEMEHH CIIOCOOCTBYET MPOYHOCTH MPUOOPETAEMBIX HABBIKOB.

I[Ipn oOyyeHMM pelIeHHI0 TEeKCTOBBIX 3aJad B 5—6 KiaccaXx HCIONb3YyIOTCA
apumernyeckue npuEMbl pemeHus. TeKCToBble 3aJauyu, peulaeMble HOpU  OTpaboTKe
BBIUMCIIUTENBHBIX HABBIKOB B 5—6 KIlaccaX, pacCMaTpHUBAIOTCS 3aJauyd CIEAYIOUINX BHJIOB:
3a/la4y Ha JBMIKEHME, HA YacTH, HA MMOKYIKHU, Ha pabdoTy ¥ MPOU3BOJUTEIILHOCTD, HA IPOLIEHTHI,
Ha OTHOULIeHHs U nponopuuu. Kpome Toro, oOyuaronuecss 3HaKOMITCA C MPUEMAMU PELICHUS
3aa4 nepedopoM BO3ZMOXKHBIX BapUAHTOB, Y4aTcsi padoTaTh ¢ HH(OpMaIueid, mpeacTaBIeHHON B
dbopme TaOIUI] WIIH THAarPaMM.

B paboueit mporpamme TpeIyCMOTPEHO  (OPMHPOBAHHWE  IPOIIEIECBTUUCCKUX
anreOpandeckux TMpeacTaBieHuil. bykBa Kak CHMBOJ HEKOTOPOTO YHCIa B 3aBUCUMOCTH OT
MaTeMaTUYeCKOr0 KOHTEKCTa BBOJWUTCA IOCTENEHHO. DbBykBeHHass CHMBOJMKA IIUPOKO
UCTIONIBb3YyeTCs MPEeXJIe BCEro JUIsl 3alMCH OOLIMX YTBEP)KIACHUN W IpeiokeHHui, gopmyn, B
YaCTHOCTH JUJIsl BBIYMCIIEHNS TEOMETPUUECKUX BEJIMYMH, B KAUECTBE «3aMECTUTENS) YHCTIA.

B kypce «Marematuku» 5-60 KiIaccoB TpeACTaBleHA HAIJSIIHAS —TE€OMETpUs,
HalpaBJieHHass Ha pa3BUTHE OOpa3HOrO MBIIICHUS, TMPOCTPAHCTBEHHOIO BOOOpaKEHUS,
M300pa3uTeIbHBIX yMEHUH. OTO BaXHBIM d3Tal B H3YYCHHH TEOMETPHH, KOTOPBII
OCYIIECTBIISIETCS Ha HArJISAHO-TIPAKTUYECKOM YpPOBHE, ONMPAETCSl Ha HarJsAHO-00pa3Hoe
MBIIUIEHHE OOydaromuxcs. bosblnas poiab OTBOAMTCS MPAKTUYECKOW AESITETbHOCTH, OIBITY,
AKCIEPUMEHTY, MozenupoBaHuio. OOyuaronecss 3HaKOMATCS C T€OMETPUUYECKUMHU (hUrypamu
Ha TUIOCKOCTH M B MIPOCTPAHCTBE, C UX MPOCTEUITUMU KOHPUTYPALUSIMH, y4aTcs U300pakaTh UX
Ha HEJTMHOBAHHOM W KJIETYaTOW OyMmare, paccMaTpHUBAIOT UX MPOCTeHIMe cBoicTBa. B mporecce
M3YYCHUS HATJISTHOW Te€OMETPUM 3HAHUS, TONydyeHHbIe OOyUYalOIMMUCS B HAYalIbHOW IIKOJIE,
CUCTEMATU3UPYIOTCS U PACIIUPSAIOTCA.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

CornacHo yueOHOMY TUIaHy B 5—6 Kiaccax HW3y4aeTcs WHTETPUPOBAHHBIA IMpeaMeT
«MareMaTuKa», KOTOpPBI BKIIFOUaeT apu(pMETHUECKU MaTepuan W HarjsAHYI0 T'€OMETpHIOo, a
Tak)Ke MPOMEJACBTUUECKUE CBEACHUS U3 anreOpbl, dJIEMEHTHI JIOTUKU M Hadalla OMHUCcaTeTbHON
CTAaTUCTUKMU.

VY4eOHbIif MJIaH HAa U3yYEeHUE MAaTEeMaTUKH B 5—06 KilaccaX OTBOJIUT HE MEHee 5 y4eOHBIX
YacOB B HEJIENIO B TEUCHHUE KAXKOTO roja o0ydeHus, Bcero He MmeHee 340 ydeOHBIX 4acoB.

COHEPXAHMUE YUEBHOI'O KYPCA (IIO TOJAM OBYYEHU )



5 KUIACC

Hamypanvusie uucna u nynsp

Hatypanbnoe uncno. Psan HarypansHbix uncen. Uucno 0. M300pakeHne HaTypallbHBIX
Yyycesl TOYKaMH Ha KOOPAMHATHOM (YMCIIOBOM) TIPSIMOA.

[lo3unmonHas cucrema cuucieHus. Pumckas wymepayusi Kak npumep Heno3uUyuoHHOU
cucmenmvl cuucienus®. JlecsSTHYHAS CHCTEMa CUHCIICHUSL.

CpaBHeHHE HaTypallbHbIX YHCEJ, CPAaBHEHUE HaTypalbHbIX uucell ¢ HylIéM. CrocoOsbl
cpaBHeHUs. OKpyTJIeHHE HAaTypalbHbBIX YUCEIL.

CrnoxeHue HaTypaJbHBIX YHMCEJ; CBOICTBO HYyJS INpU CIOKEHHUU. BplunmTaHue Kak
neiicTBre, 00paTHOE CIOXKEHHIO. Y MHOKEHHE HATypPaJIbHBIX YHUCEIl; CBOMCTBA HYIS U €IUHUIIBI
npu yMHOXXeHHH. JleleHue Kak JeiicTBue, oOpaTHOe yMHOKeHHIO. KOMIOHEHTHI AeHCTBHIA,
cBs3b Mexxay HuMHU. [IpoBepka pesynbrata apudmernyeckoro nerictBus. [lepemecturenbHoe u
COUYeTaTeIbHOE CBOMCTBA (3aKOHBI) CJIOKEHUSI U YMHOXEHUS, PACHPeOeumenbHoe CEOUCHBO
(3aKOH) YMHOMCEHUS.

Hcnonp3oBanne OykB s 0003HAYEHHS HEM3BECTHOTO KOMIIOHEHTA M 3aIllUCH CBOWCTB
apuMeTUYECKUX IeHCTBUM.

Jenumenu u xpamuule yucna, pa3ioxeHue Ha MHOKUTENU. [IpocTeie U cocTaBHbIE YMCTIa.
Ipusznaxu oenumocmu na 2, 5, 10, 3, 9. Jlenenue ¢ 0OCTaTKOM.

CreneHp ¢ HaTypaJIbHbIM IIOKa3aTeleM. 3alKCh YWClIa B BHUJE CYMMbl pa3psIHbBIX
ClIaraeMbIX.

UucnoBoe BplpakeHUE. BpIUKMCIEHHE 3HAYEHWM YMCIIOBBIX BBIPAKECHUH; IOPAIOK
BBIMIOJHEHUsT  AeiicTBuil. lcmosnp3oBaHMEe TpU  BBIUMCICHHUSIX I[EPEMECTUTEIBLHOTO U
COYETaTEILHOTO CBOMCTB (3aKOHOB) CJIOKEHUS M YMHOXXEHHUSI, PACHPEOeUmenbH020 C8OUCMEa
VMHOMCEHUSL.

JApoon

IIpencraBnenue o qpodu Kak crnocoOe 3armucu 4acTu BeMUYUHbI. OOBIKHOBEHHBIE POOU.
[TpaBuiibHBIE M HeMpaBUIIbHBIE IpoOH. CMelIanHas IpoOb; MpeCTaBIeHUe CMEIaHHON 1poou B
BUJIC HENpPaBUJIBHON JIpoOM M BbIIENEHHE IEeJOW YacTH YWClIa U3 HEMpPaBWIBHOM JpoOu.
N3o0pakenue apobdeit ToukamMu Ha YnucaoBou nmpssmMoid. OcHOBHOE CBOMCTBO aApoou. Cokpawerue
opobeii. Ilpusedenue opobu k nogomy 3namenamento. CpaBHEHUE IpOOEH.

Cnoxxenue u BplYUTaHHE ApoOel. YMHOKEHHE U JelieHue Ipo0eil; B3auMHO-00paTHBIE
npobu. Haxoowcoenue uacmu yenozo u yeio2o no e20 4acmu.

Hecstuunas 3anuck apoodeit. [IpeacraBnenue AecATUYHON IpoOu B BUIe OOBIKHOBEHHOM.
N300paxkeHre OeCITUYHBIX IpoOel ToukaMu Ha 4YHCiIoBOH mpsmMoil. CpaBHEHUE AECATHYHBIX
JpoOeH.

Apudmernueckue JeHCTBUA C JIECATHUYHBIMU JpoOsMU. Okpyenenue OecamuiHblx
opobeil.

Pelenue TekcTOBLIX 33124

Pemenne TekcTOBBIX 3a/1ay apuMETHYECKUM CHOCOOOM. Peuienue no2uuecKux 3a0au.
Pewenue 3a0au nepebopom ecex 603modicHbIX apuanmos. VIcnonab30BaHue MPU peIIeHUH 3314
TaOJIUI ¥ CXEM.

Pemenne 3amad, conaep)KallMX 3aBUCHMOCTH, CBSI3bIBAIOIIME BEJIIMYMHBI: CKOPOCTbD,
BpEMsl, pacCTOSIHHME; II€HA, KOJMYECTBO, CTOMMOCTb. ENMHHIBI HM3MepeHus: Macchl, 00bEMa,
LIEHBl; PACCTOSIHMS, BPEMEHH, CKOpocTU. CBfA3b MEXIy €AMHHUIIAMHU W3MEPEHHUS KaXI0u
BEJIMYMHBI.

Perienne 0CHOBHBIX 3a/1a4 Ha IPOOH.

[IpencraBienue qaHHBIX B BUJIE€ TAOIUL, CTOJIOYATHIX JUArpaMM.

Harusanas reomerpust

! 3}160]) " fajgee KypCuBOM 0003HaYEHBI TEMbI, U3YyUYCHNUEC KOTOPLIX IPOBOAUTCA B O3HAKOMUTECIILHOM I1JIaHE.
He,uaror CaMOCTOATCIILHO OIPCALCIIACT 00BeEM HU3y4aceMoro marepuajia.



Harnsoaeie npeacraBneHuss o (Gurypax Ha IUIOCKOCTH: TOYKA, MpsMasi, OTPE30K, JIyd,
yroJj, JIOMaHasi, MHOTOYTOJbHHK, OKPYKHOCTb, Kpyr. Yroi. IIpsmMo#, ocTpeiii, Tymod u
pa3BEPHYTHIC YIVIBL.

JliiHa oTpe3Kka, MeETpUYECKHEe eAMHMIBI JUIMHBL. J[TuHA JOMaHOH, mepumMerp
MHOTOYTOJIbHUKA. VI3MepeHne u MoCTpOSHHE YIIIOB C MOMOIIBIO TPAHCIOPTHPA.

Harnsoaeie npencrasienus o Gpurypax Ha INIOCKOCTH: MHOTOYTOJIBHUK; MPSIMOYTOJIbHUK,
KBaJ[paT; TPEYTOJIbHUK, O paseHcmeae Quayp.

N3o6paxenue ¢uryp, B ToM uucie Ha kieryaToil Oymare. [locmpoenue koughuzypayutl
u3 yacmeu NpAMOU, OKPYHCHOCMU HA HETUHOBAHHOU U Kiemuamoti Oymaee. Vcrionb3oBaHue
CBOICTB CTOPOH U YIJIOB MPSMOYTOJIbHUKA, KBaIpaTa.

[Tnomaak NpAMOYTONBHUKA M MHOTOYTOJILHUKOB, COCTABIICHHBIX M3 MIPSIMOYTOJILHUKOB, B
TOM uucie Guryp, u300pakEHHBIX Ha KieTyaTon Oymare. EnnHUIIBI H3MEpEeHUs TIOUIaIH.

Hazenaouvie npeocmasnenuss o0 NpoOCMpAHCMBEHHbIX — QUYpax:  NpPAMOY20TbHbIL
napannenenuned, Kyb, MHO202paHHuKu. HM3o6padicenue npocmeumux —MHO20SPAHHUKOS.
Pazeépmrku xyboa u napannenenuneoa. Cozdanue mooeneu MHO20CPAHHUKO8 (u3 Oymaecu,
NPOBOJIOKU, NIACIUTUHA U OP.).

O6vém npsamoy2ovho2o napaiieienuneda, Kyoa. Eounuyvl usmepenus 00véma.

6 KJIACC

Hamypanvusle uucna

Apudmernueckue AEUCTBUS C MHOTO3HAYHBIMU HATYPaJbHBIMH YHCIaMHU. YHUCIOBBIE
BBIpQXECHHS, TOPSAOK JIEHCTBUHM, UCHOIb30BaHUE CKOOOK. Vcronb30BaHWE MPH BBIYUCICHUAX
[IEPEMECTUTEIIBHOTO U COUETATENIbHOTO CBOMCTB CII0KEHUS U YMHOXKEHUS, paAcnpedenumenbHoco
ceoticmea ymHodcerus. OKpyriaeHUe HaTypalbHbIX YUCEIL.

Jlenutenu W KpaTHBIE YHUCIA;, HaAuboIbwiuil obwuti Oeiumens U HauMeHbuiee obujee
KpamHoe. Jlenumocms cymMmul u npousgeoenus. JleneHue ¢ OCTaTKOM.

/poou

OObIKHOBEHHAs 1poOb, OCHOBHOE CBOMCTBO ApoOH, cokpaleHue apobeit. CpaBHeHUE U
yrnopsiaourBaHue Apoodel. Pemienue 3a1ad Ha HaXO0XJIEHUWE YAaCTH OT LIEJIOTO U LEJNOro IO €ro
yactu. [[poOHoe umucio kak pesynbTar AeneHus. [IperncraBieHue necsiTUUHOW JpoOu B BHJE
OOBIKHOBEHHOH JIpOOM ¥ BO3MOXKHOCTh IPEJCTaBICHHUS] OOBIKHOBEHHOM JpoOu B BHJE
necaTuyHol. JlecsTuuHble 1poOM M MeTpuuecKkas cucremMa mep. ApupMeTHuecKue AEeHCTBUS U
YHCIIOBBIE BBIPAKEHHUSI C OOBIKHOBEHHBIMHU M JIECSITHYHBIMH JIPOOSIMH.

OtHomienue. [lenenne B JaHHOM OTHOIIEHMH. Macwma6, nponopuus. Ilpumenenue
IIPONOPLMI IIPU PELICHUU 3a]1a4.

ITonatue nporeHTta. BeruncneHune npoueHTa OT BEIMUYMHBI U BETUYUHBI 110 €€ MPOLIEHTY.
BolpakeHue mpoLEeHTOB JAECATUYHBIMU Ipo0siMu. PemieHue 3amau Ha mpoueHThl. BripaxkeHue
OTHOILICHHSI BEJIMYUH B MIPOLICHTAX.

Ilonosrcumenvusvie u ompuyamenvhsle yucia

IonoxurensHble U OTpHLIATENbHBIE uKcna. Lensle uncna. Mooyne uucna, ceomempuyeckas
unmepnpemayusi Mooyas uucia. V300pakeHue 4yucen Ha KOOPJAWHATHOW mpsmou. Yucnoswie
NPOMEINCYMKU.

CpaBHenue uncen. Apudmernyeckue JeMCTBUS C MOJOKUTEIbHBIMU U OTPULIATEIbHBIMU
YHCIaMU.

[IpsimoyronbHasi cuctemMa KOOpAMHAT Ha TUIOCKOCTH. KoopHaThl TOUKM Ha MIOCKOCTH,
abcuucca u opauHara. [loctpoenune Touek u GUryp Ha KOOpAMHATHOMN MIIOCKOCTH.

Bykeennvie evipasricenusn

[Tpumenenne OyKB I 3alUCH MaTeMaTHYECKUX BbIpaXXKeHUH U npenoxeHnil. CBoiicTBa
apu@MeTHuecKux NeHcTBUM. BykeenHbvle 6bipadceHus u uuciogvle nodcmanosku. bykBeHHbIE
pPaBEHCTBA, HAXOXJIEHHUE HEHU3BECTHOrO KOMIOHEeHTa. Dopmyinsl; (GOpMylbl NepuUMeTpa u
TJIOIIAIU TPSIMOYTOJILHUKA, KBaJIpaTa, 00béma napaiieienunedda u Kyoa.



Pewienue mexcmoguix 3aoau

Pemenne TekcToBBIX 3a1ad apu(PMETHUECKUM CIOCOOOM. Peuienue no2uieckux 3a0ad.
Pewenue 3a0au nepebopom ecex 603MONHCHBIX BAPUAHTNOS.

Pemenue 3amay, coxepkaliux 3aBUCHUMOCTH, CBSI3bIBAIOLIMX BEIMYUHBI: CKOPOCTH,
BpEeMs, pACCTOSHHE; I€Ha, KOJWYECTBO, CTOMMOCTB; IPOU3BOJUTEIBHOCTb, BpEeMs, OO0BEM
paboTbl. ENUHMIIBI M3MEPEHUs: Macchl, CTOUMOCTH; PAcCTOSIHUS, BpEMEHH, CKOpocTH. CBs3b
MEXy €AUMHUIIAMH U3MEPEHUS KQKI0W BEITUYHHBI.

Pemenne 3ajmad, CBSI3aHHBIX C OTHOILEHHEM, IPONOPIHOHAIBHOCTBIO BEJIMYHUH,
NPOIIEHTAaMH; pEIIeHHEe OCHOBHBIX 3a/1a4 Ha IPOOU U MPOLIEHTHI.

Oyenka u npukuoKa, oKpy2nreHue pe3ynvmama.

Cocmasnenue 6yK8eHHbIX 8bIPAACEHUL NO YCIIOBUIO 3A0AYU.

IIpencraBnenue NaHHBIX € MOMOIIBIO Tabuul U auarpamMm. CrtonOyarble JuarpamMsl:
YTEHUE U NOCTpoeHHe. UTeHue KpyroBuIX JHarpaMm.

Haznaonan ceomempus

Harnsimaeie nmpencraBieHust o Gurypax Ha IUIOCKOCTH: TOYKa, MpsiMasi, OTPE30K, JIyd,
yToJ1, IOMaHasi, MHOTOYT OJIbHUK, YETBIPEXYTOIbHUK, TPEYTOJIbHUK, OKPY>KHOCTb, KPYT.

Bzaumnoe pacnonooicenue 06yx npamblX HA NIOCKOCMU, NAPALLENbHbIE NPAMbLE,
nepneHouKyiapHvie npsamvle. VI3mMepeHue paccTOSHUI: MEXAy IByMs TOYKaMH, OT TOYKH JO
NpSMOIi; JUIMHA MapIIpyTa Ha KBAaJAPATHOH CETKe.

M3MepeHue M MOCTPOEHHUE YIJIOB € MOMOIIbI TpaHCHOpPTHpa. Buasl TpeyroibHUKOB:
OCTpPOYTOJIbHBIN, TPSAMOYTOJIbHBIM, TYNOYrOJIbHBIN; pPaBHOOEIPEHHBIH, PaBHOCTOPOHHHUU.
YeTpIpEXyroabHUK, PUMEPBl YEThIPEXYTOJbHUKOB. [IpsAMOYroabHUK, KBaApaT: MCIOJIb30BaHHUE
CBOWCTB CTOpOH, YIJIOB, AMaroHaleil. M300padicenue ceomempuueckux ueyp Ha HeruHO8aHHOU
bymaze ¢ ucnonv3o8aHuem YupKyis, JUHelKu, yeoavHuxa, mpancnopmupa. IloctpoeHus Ha
KJIeT4yaTou Oymare.

Ilepumerp wmHoroyronpHuka. [loHsTne muomanu GUIrypsl; €AMHULBI W3MEPEHUs
wiomann. [TpubmmxéHaHoe M3MepeHne IIomaal GUryp, B TOM 4YHCIIEe Ha KBaJpaTHOW CETKe.
Tpubnudxcénnoe usmepenue ONUHbL OKPYHCHOCU, NIOWAOU KPY2d.

Cummempus: yeumpanvHas, ocesas U 3epkanvhas cummempuu. ITlocmpoenue
CUMMEMPUUHBIX Pueyp.

Haensaonvie npeocmasnenus o npocmpanHcmeeHuvlx @ueypax: napaiienenuneo, Kyo,
npusMa, RUPamMuod, KOHyc, YUIUHOp, wap u cghepa. Hzobpasxicenue npocmpaHcmeeHHbix Queyp.
Ilpumepvr  paszeépmox  mHoeocpanHukos, yurunopa u  konyca. Cozdanue mooenetl
NPOCMPAHCMBEHHbIX hucyp (U3 6ymazu, npo8osOKU, NIACMUIUHA U OD.).

Ilouamue o06véma; eounuyvlt uzmepenuss o00véma. OOBVEM  NPAMOY20NbLHOLO
napannenenuneoa, Kyoa.

PABOYAS [TPOITPAMMA
YYEBHOTI'O KYPCA «AJIT'EBPA». 7-9 KIIACCbI

Lenu u3ydyeHusi yueGHOro Kypca

Anrebpa sBIIIETCS OJHHM W3 OIMOPHBIX KYPCOB OCHOBHOW INKOJBI: OHa OOECIeYnBaeT
W3YYEeHUE JPYTUX AUCIMILTNH, KaK €CTeCTBEHHOHAYYHOTO, TaK U TYMaHUTAPHOTO IMKJIOB, €&
OCBOCHHE HEOOXOIMMO JIJIS POJIOJDKEHUST 00pa30BaHUS U B IMOBCEAHCBHOW XHM3HU. Pa3BuTHe y
o0OyJarmuxcs Hay4YHBIX MIpeICTaBICHUM 0 MIPOUCXOXKICHUN
U CYIIHOCTH anreOpandeckux aOCTpakimid, croco0e OTpakKeHHS MaTeMaTHYEeCKOW HayKou
SBIIGHUH W TIPOIECCOB B MPHUPOJE U OOIIECTBE, POIU MATEMATHUYECKOTO MOJICITMPOBAHUS B
HAayYHOM IO3HAHUU U B MPAKTHKE CHOCOOCTBYET (POPMUPOBAHHMIO HAYYHOTO MHPOBO33PEHUS U
KaueCTB MBINUICHHS, HEOOXOIUMBIX MJIs aJanTalii B COBPEMEHHOM LHU(pPOBOM OOIIECTBE.
N3yuenne anreOpbl ecTeCTBEHHBIM 00pa3oM oOecreuynBaeT pa3BUTHE YMEHHS HaOII0IaTh,



CpaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIJICHUS, CHOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATH CBOM JEHCTBHUS U BBIBOJIBI, (OPMYIUPOBATH YTBEPHKICHUS.
OcBoenue Kypca areOpsl 00ecreqnBaeT pa3BUTHE JIOTHYECKOTO MBIIUICHUS! 00YYalOIUXCs: OHU
UCIONB3YIOT JACIYKTUBHBIE W HWHAYKTUBHBIE PACCYKICHHs, 0000IIeHHEe W KOHKPETHU3AlHIo,
abctparupoBanre u aHamoruto. OOydeHue anreOpe mNpeArnoyaraeT 3HAYUTEIBHBIN 00BEM
CaMOCTOSITENIbHOM J1eATeIbHOCTH OOYy4YaIoUIMXCcs, MO3TOMY CaMOCTOATEIbHOE pelleHue 3ajay
€CTECTBEHHBIM 00pa3oM SIBIISICTCS pealn3alneil 1esTeIbHOCTHOTO MPUHITUIIA O0yYCHHUS.

B crpykType mporpammbl yueOHOro Kypca «AmnreOpa» OCHOBHOW IIKOJBI OCHOBHOE
MECTO 3aHUMAIOT  COJEPXKATEIbHO-METOAMYECKUE JIMHUU: «Yucaa U BBIUUCICHUN;
«AnreOpanyeckue BBIpAXKECHHs»; «YpaBHEHUs W HepaBeHCTBay; «DyHkuuny. Kaxnas u3 stux
COJIEpKaTENbHO-METOUYECKHUX JIMHUN Pa3BUBAETCS HA MPOTSIKEHUM TPEX JIET U3y4EHUs Kypca,
€CTECTBEHHbIM 00pa3oM IMepervieTasch U B3auMOJICHCTBYSI C JAPYTMMHU €ro JuHUsSMU. B xone
U3yUYEHHsI Kypca 00y4atomuMcst IPUXOIUTCS JIOTHIECKU PACCyKAATh, UCIIOJIb30BaTh TEOPETHKO-
MHO>KECTBEHHBIN f3bIK. B CBsI3U ¢ 3TUM 1enecoo0pa3HO BKIIOUUTH B MPOrpaMMy HEKOTOpHIE
OCHOBBI JIOTUKH, IIPOHU3BIBAIOIIME BCE OCHOBHBIE Pa3zefibl MaTeMaTH4YECKOro 0Opa3oBaHUs U
CIOCOOCTBYIOIIME OBJAJACHUIO OOYYArOIIMMHCS OCHOB YHHUBEPCAIBHOIO MaTeMaTHYECKOTO
a3pika. Takum 00pa3oM, MOXXHO YTBEp)KIaTh, 4YTO COAEPXKATEIbHOM U CTPYKTYpPHOM
0COOCHHOCTBIO Kypca «AnreOpay sSBISETCS €ro MHTETPUPOBAHHBIN XapakTep.

Conepxxanne auHUM «Yucia W BBIYUCICHHS» CIYXKUT OCHOBOM [JIsi JalbHEUIIETro
W3YYEHUS MaTEeMaTHKH, CIIOCOOCTBYET PAa3BUTHIO y OOYYAIOIIMXCS JIOTMYECKOTO MBIIICHUS,
(GOpMHpPOBAHNIO YMEHHSI TOJIB30BAThCS ANTOPUTMAMHM, & TAK)Ke MPUOOPETECHHIO MPAKTUYECKUX
HABBIKOB, HEOOXOJMMBIX JJI MOBCEIHEBHOM KM3HU. Pa3BUTHE MOHATHUS O YUCIIE B OCHOBHOM
IIKOJI€ CBSI3aHO C PpAlUMOHAIBHBIMH M HMPPALMOHAIBHBIMH YHCIaMH, (HOPMUPOBAHHEM
MIPEACTABJICHUIN O JEHCTBUTEIBLHOM YHUCIE. 3aBEPIICHUE OCBOCHHS YUCIOBOM JIMHUUA OTHECEHO K
CTapIieMy 3BeHYy 00IIero o0pa3oBaHuUs.

Conepxanue JByX anreOpamdeckux JIMHUM — «Adredpanyeckue BBIPAKCHHUS» U
«YpaBHEHHUSI M  HEpPaBEHCTBa»  CHOCOOCTBYeT  (QOPMHUpPOBaHUIO y  OOydaroIIUXCS
MaTeMaTHYeCKOro ammnapaTra, HEOOXOIUMOIo js pelleHHs 3aJad MaTeMaTHKH, CMEKHBIX
MPEAMETOB U TMPAKTHUKO-OPUEHTUPOBAHHBIX 3a7a4y. B OCHOBHOM MIKoJie Y4eOHBI MaTepual
IPYNIUPYETCs BOKPYT pAalMOHAIbHBIX BBIpaKEHHH. Auredpa JAeMOHCTPUpPYET 3HAueHHE
MaTeMaTUKH KakK s3bIKa JJI [MOCTPOCHMSI MATEMaTUYECKUX MOJEJNeHd, ONMUCaHUsl MPOLECCOB U
SBJICHUH peanbHOro Mupa. B 3amaun oOyueHus anreOpe BXOIAT TakXkKe JalbHEHIee pa3BUTHE
QITOPUTMUYECKOTO MBIIUIEHHUS, HEOOXOJUMOro, B YaCTHOCTH, JJs OCBOGHHMS Kypca
UHPOPMATUKH, M OBJIAJCHME HaBbIKAMU JEJYKTUBHBIX paccyxjaeHuil. [IpeobpasoBanue
CUMBOJIBHBIX (OpM BHOCUT CBOH crenuuyeckuil BKJIaJ B pa3BUTHE BOOOpaKeHUS,
CHOCOOHOCTEHM K MaTeMaTHYECKOMY TBOPUECTBY.

Conepxxkanne  (QyHKIHOHATBHO-TpahUUECKOW JIMHUM  HAllEJIEHO Ha  TOJy4eHHUE
MIKOJbHUKAMHU 3HAHUN O QYHKIMAX KaK BaKHEUIIeH MaTeMaTH4eCKOH MOJENH /sl ONUCAHUS U
HCCJIEIOBaHMSI pa3HO-00pa3HBIX MPOLECCOB U SBJICHUM B IpHupoie u obmecte. M3ydenue sToro
MaTepHuaja CIIOCOOCTBYET pa3BUTHIO y OOYYaIOUIMXCS YMEHHs HCIIONb30BaTh pa3IMyHbIe
BBIPAa3UTEIbHBIE CPEACTBA SI3bIKA MAaTEeMAaTUKH — CJIOBECHbIE, CUMBOJUYECKHE, Trpaduueckue,
BHOCHUT BKJIaJ] B )OPMHUPOBAHUE MPEICTABICHUNA O POJIM MAaTEeMaTHKU B Pa3BUTUU LIUBUIM3ALUU
U KYJBTYpBI.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

CornacHo yuebHOMY IulaHy B 7-9 Kiaccax wu3ydaercss y4eOHBIH Kypc «Anredpay,
KOTOpBIM BKJIIOYAET CJEAYIOLIHME OCHOBHBIE pa3fenbl coiepxaHus: «Yuciaa U BBIUUCICHUSY,
«AnredpanyuecKue BHIPAKEHUS», «Y paBHEHUS U HEPABEHCTBAY, «DYHKIIUN.

VY4eOHbIil miIaH Ha W3ydyeHHe anreOpbl B 7-9 kilaccax OTBOAMT HE MeHee 3 y4eOHbIX
YacoB B HEAEJIO B TEUCHUE KAXJOro roga oOydeHHs], BCETO 3a TpH rofa oOyueHHs] — He MeHee
306 yueOHBIX 4acoB.



COLEPXAHUE YUEBHOI'O KYPCA (IIO TOJAM OBYYEHU )

7 KUIIACC

Yucna u eviuucnenusn

PanumonanbHble yucia

JlpoOu OOBIKHOBEHHBIE U JECATHUYHBIC, NEpeXxoi OT OAHON (opMbl 3amucu Apodei K
npyroi. IloHsTHE palMOHAIBLHOTO YMCIIA, 3allMCh, CPABHEHUE, YIIOPSAIOUYMBAHNE PALOHAJIBHBIX
yucen. Apudmernueckue IEHCTBUS ¢ PallMOHAIbHBIMU YKMcIaMU. Pemienue 3a1ad u3 peaabHON
NPaKTUKU Ha YacTH, Ha APOOH.

Crenenb ¢ HaTypalbHBIM IIOKa3aTeNeM: ONpeJelieHHe, IpeoOpa3oBaHUe BbIPAKEHUH Ha
OCHOBE OIpEIEICHHUS, 3aI1Ch OOJIBIINX YHUCEIL.

IIponeHTsl, 3a1UCh NPOLIEHTOB B BUJE IpoOU U ApoOH B BUJE NPOLEHTOB. TpU OCHOBHBIE
3a/1a4y Ha IIPOLIEHTHI, PELICHHE 3a/1a4 U3 pealbHON MPAKTUKH.

[IpumeHeHne MPU3HAKOB AE€IMMOCTH, Pa3JI0KEHNE HA MHOXKUTEIN HATypaIbHbIX YHCEIL.

PeasbHbIC 3aBUCUMOCTH, B TOM YHKCIIE TIpsiMasi 1 00paTHas MPOMOPIIMOHAIBHOCTH.

Anzebpauueckue evipasriceHusn

[IepeMeHHbIE, YMCIOBOE 3HAYEHHUE BBIPAKEHHS C NEPEMEHHOU. JlomycTHUMBbIE 3HAYEHHS
nepeMeHHbIX. [IpencraBienne 3aBUCUMOCTH MEXy BeIMYMHAMU B BUJE GopMyIbl. Berancienus
o Gopmymnam.

[IpeoOpa3zoBanue OYKBEHHBIX BBIPRKEHHM, TOKAECTBEHHO PaBHbIC BBIPa)KEHMS, [IpaBUIIA
peoOpa3oBaHusl CyMM U MPOU3BEIECHUMN, IPaBUIa PacKpPbITHs CKOOOK M MPUBEICHUS MOJ0OHBIX
CJIaraeMblX.

CBolicTBa CTENEHU C HATYPAJIbHBIM [10KA3aTEJIEM.

OpnHowieHsl 1 MHOTrowiIeHbl. CTeneHb MHOrouieHa. ClloKeHHe, BBIMUTAHUE, YMHOKEHUE
MHOTouJIeHOB. DOopMynbl COKpaIIEHHOTO YMHOKEHUS: KBaJpaT CyMMBbl M KBajJpaT pa3HOCTH.
@dopmysa pa3HOCTH KBaJpaToB. Pa3noxkeHre MHOTO4JIEHOB HA MHOKUTEIH.

Ypasnenua

VYpaBHeHHe, KOPEHb ypaBHEHHUs, NpaBUiia MPeoOpa3oBaHMsl ypaBHEHUs, pAaBHOCHIBHOCTh
YpaBHEHUM.

JInneliHOE ypaBHEHHME C OIHOW IEPEMEHHOW, YUCIO KOPHEM JIMHEWHOIO ypaBHEHWS,
pelieHre JMHEWHbIX ypaBHeHuM. CocTaBieHHE YpaBHEHHUH MO YCIOBUIO 3agaud. PemieHue
TEKCTOBBIX 3aJ]a4 C TIOMOILBIO YPABHEHUM.

Jluneiinoe ypasnenue ¢ 08yMs nepemeHnviMi i €20 2paguk®. CUcTeMa IBYX THHEHHBIX
yYpaBHEHMH ¢ JByMs NepeMeHHbIMH. PelieHune cucreM ypaBHEHHMH CIOCOOOM IOACTAHOBKH.
[Tpumepsl pelieHns: TEKCTOBBIX 3a7jayd ¢ IIOMOIIBIO CUCTEM ypaBHEHUI.

Koopounamut u cpagpuxu. @ynkyuu

Koopaunara toukn Ha npsmoin. UucioBble mpoMexXyTKH. PaccrosHue Mexay AByms
TOYKaMU KOOPAMHATHOU IIPSIMOM.

[pssmoyronpHast cucrema koopamHat, ocu OX m Oy. AOcrmcca M opauHaTa TOYKH Ha
KOOpAuHaTHOM mockocTH. Ilpumepsl rpadukoB, 3amaHHbBIX (QopMmyiaamu. YUteHue rpadukoB
peaNbHBIX 3aBUCUMOCTEH.

Ionsitue ¢ynkiuu. I'paduk dynkumu. CpoiictBa (ynkumii. Jlunelinas ¢yHkuus, eé
rpaduk. ['paduk dynkuuun y = kx + b. Ipaguueckoe pewenue nuneiinvlx ypagrnenuii u cucmem
JIUHEIHBIX YPABHEHULL.

8 KJIACC

2 3}160]) " fajgee KypCuBOM 0003HaYEHBI TEMbI, U3YyUYCHNUEC KOTOPLIX IPOBOAUTCA B O3HAKOMUTECIILHOM I1JIaHE.
He,uaror CaMOCTOATCIILHO OIPCALCIIACT 00BeEM n3y4aceMoro mMmarepuaja.



Yucna u gvluucnenus

KBagparuelii koperb w3 uucna. [lonamue o6 uppayuounanvHom uucie. JlecamuuHvle
npubIUdICeHUs UppayuoHanrbHuix yucen. CBocTBa apu(PMETHUECKUX KBAJPATHBIX KOPHEH M MX
NPUMEHEHHE K NMpeoOpa3oBaHHUIO YUCIIOBBIX BBIPRKEHUNW U BBIYMCICHUSAM. /lelicmeumenbHovlie
yucaa.

Crenens C LesbIM TIOKa3areneM U e€ cBoiicTBa. CTaHapTHas 3alKiCh YUCTA.

Anzedbpauueckue evipasrcenus

KBagparHblii TpEXUIIEH; pa3iokKEeHNE KBAAPATHOTO TPEXUIEHA HA MHOKUTENH.

Anrebpanueckas apoOb. OCHOBHOE CBOWMCTBO anreOpamveckoil apobu. CroxkeHue,
BbIUMTAHUE, YMHOXKEHHE, AeNieHUue aiaredpanyeckux apoOeil. PanuoHanbHble BBIPRXKEHUS U UX
peoOpazoBaHueE.

Ypasnenus u nepasencmea

KBaznparHoe ypaBHenue, (opmyna KOpHEH KBaJgpaTHOTO ypaBHEHUs. Teopema Buema.
Pemenne ypaBHEHMH, CBOASIIMXCS K JMHEWHBIM M KBaapaTtHeM. [Ipocrteiimme apoOHO-
palroHaNIbHbIE YPaBHEHHUS.

I'paghuueckas unmepnpemayusn ypasHenuti ¢ 08yMsa NEPEMEHHbIMU U CUCTEM JIUHEUHbIX
ypasHenuti ¢ 08yms nepemennviMu. llpuMepbl pelleHus CUCTEM HEJIMHEWHBIX YpaBHEHUH C
JBYMsI [IEPEMEHHBIMU.

Pemrenue TeKCTOBBIX 3324 aNreOpandeckuM CrIoCOOOM.

HucnoBble HepaBeHCTBA M HX CBoMcTBAa. HepaBeHCTBO ¢  OJHOW IEPEMEHHOM.
PaBHOCunbHOCT, HepaBeHCTB. JIuHeiiHble HepaBeHCTBa C OAHOM mnepeMeHHOW. Cucremsl
JMHENUHBIX HEPABEHCTB C OJHOM MEPEMEHHOM.

Dyukyuu

[Tonstue ¢pynkuu. O6nacTh OnpeneneHus 1 MHOXKEeCTBO 3HaueHui QpyHkunu. Crocoobl
3amanus QyHKIUH.

I'papux ¢ynkuun. Yrtenue cpoiicTB ¢yHkuuu no e€ rpaduky. [Ipumeps! rpadukos
(GyHKIMH, OTpa)aroluX peaabHble TPOLECCHI.

DyHKIUM, OMUCHIBAIOIINE MPSAMYI0 U OOpaTHYIO MPOMOPLHOHAIbHBIE 3aBUCUMOCTH, UX

rpapuku. OyHKIUH Y = X2, y = X, Yy =+x Y= S I'paguueckoe pewenue ypasnenuii u

cucmem ypasHeHui.

9 KJIACC

Yucna u eviuucnenun

JeiicTBUTEIbHBIE YMCJIA

PanmonansHble YnCna, UppayuoHaivbHble YUCIA, KOHeUHble U DeCKOHeYHble 0ecamuuinble
opobu. Mmuoowcecmeo OelicmeumenvHulX yucel, Oeucmeumenvhbvle 4Ucia Kak OecKoHeuHvle
decamuunvle Opobu. B3zaumHOo 00HO3HAYHOe coomeemcmeue Mexncoy MHOHNCECMEoM
OelicmeumenbHbulIX yucesl U KOOPOUHAMHOU NPAMOU.

CpasHenue OelicmeumenvbHbiX yucen, apugmemuyeckue 0elcmeus ¢ OeticmeumenbHbIMu
yucIamu.

HN3mepenus, npudInKeHusl, OLEeHKHU

Pa3mepbl OOBEKTOB OKPYKAIOMIETO MHUpPA, ATUTEIBHOCTh MPOIIECCOB B OKPYKAKOIIEM
MUpE.

[TpubnmxE€HHOE 3HAYCHHWE BEIWYMHBI, TOYHOCTh NpUOIMkKeHus. OKpyriaeHHe 4YHcedn.
ITpukuaka v OleHKa pe3yIbTaTOB BEIYUCICHUI.

Ypaeuenus u nepasencmea

YpaBHeHusI ¢ 0JHOI NepeMeHHOMH

JInneniHoe ypaBHeHuUe. PelieHne ypaBHEHUH, CBOASILUXCS K JINHEWHBIM.

KBagparnoe ypaBHenue. Pemienne ypaBHEHMH, CBOAAIIMXCS K  KBJAPATHBIM.
bukBanpatHoe ypaBHeHue. [lpumepwi pewienus ypasHueHuu mpemveli U 4emeeépmon cmeneHell



PAasNodiceHuem Ha MHOMCUMENU.

Pemenue npoOHO-panoHaIbHBIX YpaBHEHUH.

Pemrenue TeKCTOBBIX 33aa4 aNreOpandeckuM METOAO0M.

CucreMbl ypaBHeHHM

VYpaBHeHHE ¢ JABYMS NMEPEMEHHBIMU U ero rpaduk. PemeHue cucreM ABYX JTHMHEHHBIX
YPaBHEHHH € ABYMs IIEpEMEHHBIMU. PelleHne cucTeM IByX YpaBHEHMM, OJAHO U3 KOTOPBIX
JMHEWHOe, a Apyroe — BTOPOH creneHu. I'paduueckas MHTEPIIPETAUs CUCTEMbI YpaBHEHHUH C
JBYMsI IEPEMEHHBIMHU.

Pemenne TeKCTOBBIX 33724 alNreOpandecKum Crocooom.

HepaBencrBa

YucoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nuHEWHBIX HEPABEHCTB C OJHOM MEpeMEHHOW. PellleHue CUcTeM JMHEMHBIX
HEpaBEHCTB C OJHOW mepeMeHHoW. KBaapartnele HepaBeHcTBa. ['padmueckas MHTEpIpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMS IICPEMEHHBIMH.

Dyukyuu

KBagpatuunas ¢ynkuus, e€ rpaduk u cpoictBa. [lapaboia, KOOpAMHATBHI BEPLIMHbI
napaboJibl, 0Ch CAMMETPHUH TapaldoIbL.

I'paduku GbyHKIHIA: y = kX, y = kx + b, y = X,
y = Vx,y = SI/II/IX CBO¥iCTBA.

Yucnoswie nocredosamenbHocmu

Onpenesienne U cNocoObI 3aIaHUS YN CJIOBBIX MOCIe0BATEILHOCTEN

[TonsiTHe YKMCIIOBOM MOCIEAOBATEILHOCTH. 3aJaHUE MOCIEA0BATEIIbBHOCTA PEKYPPEHTHOM
dbopmynoit u hopmynoit N-ro dieHa.

ApudmMernyeckasi U reoMeTpuYecKasi MPOrpeccun

Apudmernueckas ©u  reomeTpuyeckas mporpeccuu. QDopmynsl  N-ro  uJeHa
apu(pMeTUYECKO U FeOMETPUUECKON MPOTPECCHii, CyMMBbI MIEPBHIX N YJICHOB.

Hszobpasicenue unenos apugpmemuueckou u 2eoMempuieckol npospeccuti moukamu Ha
KOOpOuHammuou niockocmu. JIlunetinsii u s3xcnoneHyuanvhoii pocm. CiodicHvie npoyeHmai.

PABOYAS [TPOTPAMMA
YYEBHOI'O KYPCA «'EOMETPU . 7-9 KIIACCbI

Lenu u3ydyeHusi yueGHOro Kypca

O6mmwme nenu u3ydeHust yueOHoro kypca «l'eomerpus» npeacrtasieHsl B AOOIT OOO.
OHu 3aKII0YaroTCs, MPEeXIe BCEr0 B TOM, UYTO HAa YPOKAaX T'€OMETPHH OOYYAIOMIMICS YUUTCS
MMPOBOAUTL AO0KA3aTCIbHBIC PACCYXKIACHUA, CTPOUTH JIOTMYECKUEC YMO3AKIIOYCHUSA, NOKA3bIBATH
VCTUHHBIC YTBEPKIACHHS U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, MPOBOJUTH PACCYXKACHUS «OT
MPOTUBHOTO», OTJIMYAaTh CBOMCTBA OT MPHU3HAKOB, (hOpMyIHpOBaTh OOpaTHBIE yTBEepXkaAeHud. B
OOy4eHHH YMEHHIO pacCyXJaTh COCTOUT BaXKHOE BOCHHUTATENIbHOE 3HAYCHHE W3yUYCHHS
TEOMETPHH, TIPUCYIIIEe UMEHHO OTEUeCTBEHHOM MaTeMaTHIeCKOH IIKOJIE.

Bropoii nensro u3ydeHnst TeOMETPUU SIBIISIETCS HCIIOIb30BAHNE €€ KAK HHCTPYMEHTA IIPH
pEIIeHNH KaK MaTeMaTU4YeCKUX, TaK M MPAKTHUECKUX 3a/1ad, BCTPEUAIOIIUXCS B pealbHOU
JKU3HU. 3TOMy COOTBETCTBYET BTOpas, BBIYUCIIUTCIbHAA JIMHUA B HU3YyYCHHUU TI'COMCTPUU B
mikone. [[st 3Toro yuurenro pekoMeHAyeTcsl Moa0upaTh 3aauu MPAaKTHUECKOTO XapakTepa AJis
paccMaTpuBaCMBIX TEM, YUUTH 06yqa}01m/1xc;{ CTPOUTH MATEMAaTHYCCKHUEC MOJCIIN pPCaIbHBIX
JKU3HEHHBIX CHUTYallud, MPOBOJUTH BBIYHMCICHHUS M OILIGHWBATh aJCKBATHOCTH TOJYYEHHOTO
pesynbrata. KpailHe BaXXHO IOAYEPKMBATH CBS3M TE€OMETPUHM C JPYTHMH TNPEIMETaMH,
MOTHBHPOBATh  HWCIONB30BaTh  ONPEICICHUS TIEeOMETPUYECKHX (QUryp U  TOHSATHUH,
JEMOHCTPUPOBATh MPUMEHEHUE MOJYyYSHHbIX YMEHUH B (U3HKe U TEXHHUKE. DTH CBSI3U Haubouee
SPKO BUIHBI B TeMaX «BeKTopbl», « TpUroHOMETpUYECKHE COOTHOMICHU», «METO KOOpIuHAT



u «Teopema IIudaropay.

MecTto y4eOHOr0o Kypca B y4eOHOM IJIaHe

CormacHo yueOHOMY IIaHy B 7-9 Kiaccax m3ydaeTcsi yuyeOHbIM Kypce «l'eomerpus»,
KOTOPBII BKJIIOYAET CIICAYIOIINE OCHOBHBIC pa3/ieibl coaepxanus: «I eomerpudeckue Gpurypsl u
UX CBOMCTBay», «M3MepeHne reoMeTpuYecKiX BEIMYMHY, a Takke «JleKapToBbl -KOOpMHATHI Ha
TUIOCKOCTHY, «BekTops», «JIBrkeHus miockoctu» u «[IpeodpasoBanus mogo0us».

VY4eOHblIii MaH MpeaycMaTpuBaeT U3yuyeHUE reOMETPUN Ha 0a30BOM ypOBHE, UCXOS U3
He MeHee 68 y4ueOHBIX 4acoB B y4eOHOM Trojay, BCEro 3a TpH roja oOydeHus — He MmeHee 204
YacoB.

COHEPXAHMUE YUEBHOI'O KYPCA (IIO TOJAM OBYYEHU )

7 KUIIACC

Havanpnbeie nonarus reomerpun. Touka, mpsmas, OTpe3oK, Jdyd. Yroin. Buael yrios.
BeprukansHple UM CMexXHBIE yribl. buccektpuca yria. JlomaHas, MHOTIOYTOJIbHUK.
[TapaymienpHOCTD U NEPIEHAUKYIIPHOCTD IPSMBIX.

Cummempuunvie ueypol. Ocnosuvie ceoticmeéa ocegoii  cummempuu®. TIpumepst
CUMMETPHUHU B OKPYKAIOIIEM MUPE.

OcHognble nocmpoenus ¢ NOMOWBIO YUPKYJISL U TUHEUKU.

Tpeyronsauk. Beicota, menmana, OuccekTpuca, MX CBOHCTBAa. PaBHOOeIpeHHBIH U
PaBHOCTOPOHHUI TPEYroJbHUKU. HepaBeHCTBO TPEYTOJIbHUKA.

CpoiicTBa M TpHU3HAKM paBHOOEIPEHHOro TpeyrojbHUKa. Ilpu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CpolicTBa M NPU3HAKU MApaJIENbHBIX NpsAMBIX. CyMMa yIioB TpeyrojpHuKa. BHemHue
YTJIbI TPEYTOJIBHUKA.

[IpssmoyronbHblil TpeyroiapbHUK. CBOMCTBO MeIMaHbl MPSMOYTOJBHOTO TPEYroOJIbHHKA,
NPOBEAEHHOW K TrunoreHyse. [Ipu3sHaku paBeHCTBA IPSMOYTOJIBHBIX —TPEYrOJBHHUKOB.
[IpsiIMOYTOBHBIN TPEYTONBHUK € YTIIoM B 30°.

HepaBeHcTBa B reomMeTpuu: HepaseHcmeo mpey2oibHUKa, HEPaBEHCTBO O JUIMHE
JIOMaHoOM, TeopeMa o OoJiblieM yrie W OoJblIel CTOpOHE TpeyrojpHuka. llepneHaukynsp u
HAaKJIOHHASI.

I'eomempuueckoe mecmo mouexk. buccexrpuca yria U CepeAVHHBIM NEPIEHIUKYIAP K
OTPE3KY KaK F€OMETPUYECKUE MECTA TOYEK.

OkpyXHOCTb W Kpyr, XOpJa M AMAMETp, UX CBOWcTBa. B3aumMHOE pacrnoiokeHue
OKpyXHOCTH M npsiMoil. KacarenbHast u cekymasi K OKpy>KHOCTU. OKpY>KHOCTb, BIIMCAHHAs B
yroi. BrimcanHas U onucaHHas OKpY:KHOCTU TPEYTOJIbHUKA.

8 KJIACC

UYersipéxyronpauku. [lapamrenorpamm, €ro mpu3Haku U CBOWCTBA. YacTHeIE cirydan
napajuieIorpaMMoB (MIPSMOYTOJIBHUK, POMO, KBaJpar), UX MPHU3HAKKW U CBOMCTBA. Tpamenws,
paBHOOOKas Tpanenwus, €€ CBOWCTBA U MpU3HaKH. [IpsMoyronbHas Tpanemus.

Memoo yosoenuss meouansi. Llenmpanvuas cummempus.

Teopema @aneca u meopema o0 NPONOPYUOHATLHBLIX ompeskax. CpenHue IJNHUH
TPEYroJibHUKA U Tpaneluu. Llenmp macc mpey2onvHuKa.

Ilooobue mpeyzonvruxos, ko3gduyuenm nooodbus. I[Ipusnaxku noo0odus mpeyeoibHUKoSs.
[TpumeneHne mo1o0ust IPH PEIICHUH MTPAKTUYECKUX 3a7ad.

3 3}160]) " fajgee KypCuBOM 0003HaYEHBI TEMbI, U3YUYCHNUEC KOTOPLIX IPOBOAUTCA B O3HAKOMUTECIILHOM IJIAHC.
He,uaror CaMOCTOATCIILHO OIPCALCIIACT 00BeEM n3y4aceMoro mMmarepuaja.



CaoiicTBa miomianeii reomerpuueckux ¢uryp. @opmynsl Ui MJIOLIAN TPEYroJbHUKA,
napajuiesorpamma, pom6a u Tpanenun. OTHOIIEHUE TUTOIAAeH MO J00HBIX GUTyp.

Brruucnienue miomanei TpeyroibHIKOB 1 MHOTOYT'OJIbHUKOB Ha KJIET4aTON Oymare.

Teopema IIudaropa. Ilpumenenue Teopembl Iludaropa npu pemieHHH MPaKTHYSCKUX
3a/1a4.

CuHyC, KOCHHYC, TaHI€HC OCTpPOrO yria IMpsSMOYTOJIbHOTO TpeyroibHUKa. OCHOBHOE
TPUTOHOMETPUIECKOE TOXKAeCTBO. TpuroHomerpudeckue Gynkiuu yriaos B 30°, 45° u 60°.

Bnucanuble U LIEHTpaJIbHBIE YIUIBI, YIOJl MEXIY KacaTelIbHOM M XOPAOWU. YTIbI MEXKIY
XOpAaMu UM CEKylUlMMHU. BrnucaHHble MW  ONMCAaHHBIE YETHIPEXYTOJBHUKU. B3anmHoe
pacnoioxeHue JByX OKpyxHocred. Kacanwe okpyxkHoctei. OOmue KacaTelbHblE K ABYM
OKPYXHOCTSIM.

9 KUIACC

Cunyc, kocuuyc, Tanrenc yriaoB or 0° mo 180°. OCHOBHOE TPHUIOHOMETPHUECKOE
TOX1eCTBO. DOPMYIIBbI IPUBEICHUS.

Pemenne TtpeyronpHukoB. TeopemMa KOCMHYCOB U TeopeMa CHHYCOB. Pemienue
MPaKTUYECKHX 3aJ1a4 C UCIOJb30BaHUEM TEOPEMbl KOCHHYCOB M TEOPEMBI CHHYCOB.

IIpeobpazosanue nooobus. Ilooobue coomseemcmeeHHbIX 1EMEHMO8.

Teopema o npoussedenuu Ompe3Ko8 XOopo, meopembl O HPOU3BEOEHUU OMPEe3K08
ceKyuux, meopema o Keaopame KacamenbHou.

Bekrop, nnmunHa (MOAyJNb) BEKTOpa, COHAIPAaBICHHBIE BEKTOPHI, ITPOTHUBOIOJIOKHO
HaIlpaBJIEHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpalldy HaJ
BekTOpaMu. Pa3noxkeHue BEKTOpa Mo JIBYM HEKOJUIMHEapHbIM BekTopaMm. KoopaumHaTel BeKTOpa.
CkansipHO€ MPOU3BE/ICHUE BEKTOPOB, IPUMEHEHUE ISl HAXO0XKACHUS JJIMH U YTJIOB.

JlexkapToBbl KOOpJAMHATBl Ha IUIOCKOCTH. YpasHnenus npsamou W OKPYKHOCTH B
KOOPJIMHATAX, IEPECEUECHUE OKPYKHOCTEN U MPSAMBIX. MeTo1 KOOpAMHAT U €ro IPUMEHEHHUE.

[IpaBuibHBIE MHOTOYTOJIbHUKH. [[nWHa OKpy:XKHOCTH. ['pagycHas u paauaHHas Mepa
yriia, BBIYUCIECHUE JUIMH 1yT OKpykHOcTel. [1momane kpyra, cektopa, CEerMeHTa.

Heuoicenus  naockocmu U 6HympenHue — cummempuu  Queyp  (InemeHmapHvle
npeocmasnenus). Ilapannenvusiii nepenoc. Illogopom.

PABOYAS ITPOTPAMMA
YYEBHOTI'O KYPCA «BEPOATHOCTD U CTATUCTUKA»
7-9 KJIIACCBI

Ienn u3ydyenusi yaeOHOro Kypca

B coBpemeHHOM 1M(PPOBOM MHUpPE BEPOATHOCTh M CTATUCTUKA NPUOOPETAIOT BCE
OOJBIIYI0 3HAYUMOCTH, KaK C TOYKH 3pEHUS MPAKTUYECKUX MPUIOKEHHM, TaK U UX POIHU B
oOpazoBanuu. Kaxaplii 4enoBeK MOCTOSIHHO NMPUHUMAET pPEUIeHHs Ha OCHOBE HMMEIOIIUXCS Y
HEro JaHHBIX. A JUIsi 000CHOBAHHOTO MPHUHSITHS PEUICHHS B YCIOBUAX HEIOCTAaTKa WM U30BITKA
uHpopManui HEOOXOAUMO B TOM YHCIE XOpOmo C(HOPMHUPOBAHHOE BEPOSITHOCTHOE U
CTaTUCTHUYECKOE MbIIJIeHne. IMEHHO MO3TOMY OCTpPO BCTajla HE0OXOAUMOCTh CPOPMUPOBATH Y
oOydaromuxcsi, B ToM uHcie oOyyatoumxes ¢ 3I[IP, ¢yHKUMOHANBHYIO T'PaMOTHOCTb,
BKJIIOYAIOIYI0O B ce0sl B KayecTBe HEOTHEMJIEMOH COCTaBISIONICH yMEHHE BOCHPUHUMATh U
KPUTHYECKH aHAIU3UPOBaTh MHPOPMAIUIO, MPEACTABIEHHYIO B Pa3IUYHbIX (popmax, MOHUMATh
BEPOSITHOCTHBIA XapaKTep MHOTUX pealbHBIX MPOLECCOB M 3aBUCUMOCTEH, MPOU3BOJIUTH
MpoCTeiIre BEpOSITHOCTHBIE pacuéThl. 3HAKOMCTBO C OCHOBHBIMU NMPUHIMIIAMH cOOpa, aHaIHu3a
U TPEJCTABJICHUS JAaHHBIX M3 PA3IUYHBIX cep KU3HU OOIIecTBa U rocyAapcTBa MPUOOIIAET
00ydJaronuxcst K 001eCTBeHHBIM HHTEpPECaM.

B crpykType mporpammbl y4eOHOTO Kypca «BeposSTHOCTh M CTaTHCTHKa» OCHOBHOM
IIKOJIBI  BBIZGNIEHBI CJEAYIOUIME cojaepkKaTelbHO-MeToanueckue suHuu: «lIpencraBienue



JAHHBIX M OIHUCaTelbHAas CTAaTUCTHKa»; «BeposSTHOCTB»; «DIeMEHTHl KOMOMHATOPHKHY;
«BBenenue B Teopuio rpadon».

Copepxanune nuHuu «llpencraBieHue JaHHBIX U ONUCATENIbHAs CTAaTUCTUKA» CIYKUT
OCHOBOH 1 (hOPMUPOBAHMS HABBIKOB PabOThl ¢ MHPOPMALKMEH: OT YTEHUS U UHTEPIpEeTaLuu
uH(poOpMaIlMK, TPEACTAaBICHHOW B Ta0iuiax, Ha JuarpaMmax © rpadukax g0 cOopa,
IIPEJICTaBJICHNS U aHAJIN3a JaHHBIX C UCIIOIb30BAaHUEM CTaTUCTUYECKHUX XaPAKTEPUCTUK CPEIHUX
U pacceuBaHus. Pabotas c¢ pganHbiMH, oOydatommecs c¢ 3[IP  ywarcs cuuThIBaTh U
MHTEPIIPETUPOBATh JAHHBIC, BBIIBUraTb, APIYMEHTUPOBATH M KPUTHKOBATH IPOCTEHUIINE
TUIOTE3bl, Pa3MBIIUIATh HaJ (PAaKTOPaMH, BBI3BIBAIOIIMMH W3MEHYHMBOCThb, M OLIGHUBATh X
BIIMSIHUE HA PACCMATPUBACMbIE BEJIMUNHBI U ITPOLIECCHI.

NHTynTHBHOE  IIpeACTAaBIEHME O  CIy4alHOM  W3MEHYMBOCTH,  HCCIICIOBAHME
3aKOHOMEPHOCTEW M TEHACHLUUN CTAHOBUTCS MOTHUBHMPYIOILIEH OCHOBOH ISl M3YyYEHUS TEOPHUU
BeposATHOCTEH. bomnbinoe 3HaueHwe mns obOydwarommxcs ¢ 3IIP 3mech MMEIOT MpakTUYecKue
3a[JaHusl, B YACTHOCTH OIIBITHI C KIIACCUYECKUMU BEPOSATHOCTHBIMHU MOJCIISIMH.

[ToHsATHE BEPOSTHOCTH BBOAMTCS KaKk Mepa MpaBIONoOAoOus ciydaitHoro coOwrtus. Ilpu
u3ydyeHun kKypca oOydaromuecs ¢ 3IIP 3HakomsaTCs ¢ DPOCTEHIIMMU METOAAMHU BBIYMCIIEHUS
BEPOATHOCTEN B CIIy4allHbIX IKCIEPUMEHTaX ¢ PAaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU MCXO/aMU,
BEPOSITHOCTHBIMM 3aKOHAMH, MO3BOJISIOIIMMHU CTaBUTh M pellaTh Oosiee ClIoXHble 3amaud. B
KypC BXOJAST HayaJbHbIE MPEACTABICHUS O CIy4yallHbIX BEJIMYMHAX M MX YHCIOBBIX
XapaKTepUCTHKAX.

Taxxe B paMkax 3TOro Kypca OCYyILECTBIseTcsl 3HaKoMcTBO oOyuaromuxcs ¢ 3IIP ¢
MHOKECTBAMU W OCHOBHBIMH OIIEpallMsIMM HaJ MHOXECTBAMH, PACCMaTPUBAIOTCS INPUMEPHI
IPUMEHEHHUS JUIs PELEHUs 3a/]1a4, a TAaK)Ke UCIOJIb30BAHUS B IPYTUX MaTeMaTUYECKUX Kypcax U
y4eOHBIX IIPeMEeTax.

MecTto y4eOHOro Kypca B y4e0HOM ILJIaHE

B 7-9 knaccax wusywaetrcsi Kypc «BepoATHOCTh M CTAaTUCTHKA», B KOTOPBIM BXOJST
pazneinsl: «[IpencraBnenne qaHHBIX U ONUCATENbHAs CTATUCTHKAY; «BeposTHOCTEY; «QneMEHTBI
KOMOWHATOpUKNY; «BBenenue B Teopuro rpadoy.

Ha u3ydeHune nanHoro Kypca oTBOIUT 1 yueOHBIN yac B HEJENIO B TEUEHHE KaXK0ro To/1a
oOyueHus, Bcero 102 yueGHBIX yaca.

COHAEPXAHUE YYEBHOI'O KYPCA (ITO TOJAM OBYYEHU)

7 KJIIACC

[IpencraBieHre AaHHBIX B BUAC TaONWI, auarpamm, rpadukoB. 3aroIHEHUE TaOJIHII,
YTEHHUE U MOCTPOCHHUE AMArpaMM (CTOIOUKOBBIX (CTONOYATHIX) M KPYroBhIX). UTeHne rpadukoB
pealbHBIX TMporieccoB. M3BieueHne WHGOPMAIMU W3 JAWAarpaMM M TaOJUIl, UCIOJIb30BaHUE U
WHTEPIIPETANS JTaHHBIX.

OmnwmcarenpHasi CTATUCTHKA: cpellHee apuPpMeTHIecKoe, MeIUaHa, pa3Max, HanOoJIbIlee 1
HauMeHbIIIee 3HaYeHU Ha0opa YHCIOBBIX NaHHBIX. [I[puMepsl ciy4aifHON N3MEHYMBOCTH.

Cryuaiinwiii sxcnepumenm (onvim) u ciyyauinoe cobvimue. Beposmnocmv u uacmoma.
Ponv manoseposamuvix u npakmuyecku O00CMOBEPHLIX COObIMUL 6 npupode u 8 obujecmae.
Monema u uepanbras Kocmb 6 meopuu 6eposmnocmeli’.

I'pag, sepwuna, pebpo. Cmenenv eepuunvl. Hucio pébep u cymmapHas cmeneHdv
eéepuiun. Ilpedocmasnenue o ceaznocmu epagpa. Lenu u yuxnvl. Ilymu 6 epagax. Ob6x00 epagha
(atlnepos nyms). IIpeocmasnenue 06 opuenmuposannom epage. Pewenue 3adau ¢ nomowwio

4 3}160]) " fajgee KypCuBOM 0003HaYEHBI TEMbI, U3YyUYCHNUEC KOTOPLIX IPOBOAUTCA B O3HAKOMUTECIILHOM I1JIaHE.
He,uaror CaMOCTOATCIILHO OIPCALCIIACT 00BeEM n3y4aceMoro mMmarepuaja.



epagos.

8 KUIACC

[IpencraBienue qaHHBIX B BUJE TAaOIUI, 1UarpaMM, rpapuKoB.

MHOXECTBO, 3JEMEHT MHOXECTBa, MOAMHOXeCTBO. Omepamuu HaJ MHOXECTBAMU:
o0beauHEHUE, TepecedyeHue, gononHeHue. CBoiicTBa omepanuil  HaJl  MHOXKECTBaMHU:
NEPEMECTUTENIHOE, COYETATENbHOE, paclpeleluTeNbHoe, BKIIOUEHHs. Vcnoib3oBaHue
rpaduueckoro npeicTaBlieHUss MHOKECTB JJIs ONMKMCAaHUs PEabHBIX MPOIECCOB U SIBICHUMU, TpU
pelLIeHnH 3a7ay.

Usmepenue pacceusanus Oauuvix. /{ucnepcusi u cmanoapmuoe OMKIOHEHUe YUCLIOBbIX
Habopos. /luazpamma pacceusanus.

DneMeHTapHble COOBITHS cilydaiiHoro ombiTa. CiydaiiHble coObITHS. BeposTHOCTH
coObITHii. OTBITEI C PAaBHOBO3MOXKHBIMH JJIEMEHTApHBIMU COOBITHSAMHU. CrydallHbId BBIOOP.
CBsi3pb MEXIy MaJOBEPOSTHBIMU M MPAKTHUECKU JOCTOBEPHBIMH COOBITUSIMH B MPUPOJIE,
00111eCTBE U HAYKE.

lepeso. Ceolicmea Oepesbes. eOUHCMBEHHOCMb NYMU, CYWECMBO8aHUe BUCAYell
BEPUIUHDL, C653b MEJHCOY HUCIOM 6epuiun U yuciom pébep. Ilpasuno ymmuooswcenus. Pewenue
3a0a4 ¢ NOMOwbI0 2pagpos.

Ilpomusononooscnvie cobvimusa. [uacpamma Oiinepa. ObveduneHue u nepeceueHue
coovimuti. Hecoemecmuvle cobvimusa. @opmynra clooxcenus eposmuocmen. YcioeHas
seposamuocms. Ilpasuno ymuosxcenus. Hezagucumoie coovimus. [Ipedcmasnenue sxcnepumenma
6 8ude oepesa. Peulenue 3a0au Ha HaxXodicoeHuUe epoamHOCmell ¢ NOMOWbIO 0epesa CYUAliHO20
9KCnepumenma, ouazpamm Jinepa.

9 KJIACC

IIpencraBnenue JaHHBIX B BUJAE TaOJIUL, AUarpamm, rpadukoB, HHTEpHpeTalys JaHHbIX.
Urenue u noctpoeHue TabauL, 1uarpamm, rpauKoB MO peaabHbIM JaHHBIM.

IlepectanoBku u ¢akropuan. CoyeTaHuss U 4UCiIO codeTaHui. Tpeyeonvnux [lackans.
Pemenue 3a1a4 ¢ ucnosib30BaHNEM KOMOMHATOPHUKH.

I'eomempuueckasn éeposmuocmo. Cnyuaiinsiti 6b100p MOUKU U3 PuU2ypbl HA NIOCKOCMU,
U3 ompe3sKa u u3 0yeu OKpyICHOCHU.

Hcneiranne. Ycenex u Heynmaua. Cepust ucnbITaHMd a0 mnepBoro ycmexa. Cepus
ucnelTanuii bepuynnu. BepositHocTu coObITHIi B cepun uctibiTanuit bepHysun.

CrnyuaiiHas BeIMYMHA M PAcCHpElENICHHE BEPOSATHOCTEH. MaTreMaTH4ecKoe OXKUAAHUE U
nucrepcus. [IpumMepsl MaTeMaTH4ECKOTO O0KMIAHMS KAK TEOPETHYECKOrO0 CPEJHEro 3HAa4eHUs
BEJIMYMHBI. MaTeMaTndeckoe OKUAAaHUE U JUCIEPCUS CIydYallHOW BEIMYMHBI «YUCIIO YCIIEXOB B
CEpHUH UCIBITAHUN bepHym».

ITonsaTue o 3akoHe OoNbIINX yuces. M3MepeHne BeposSTHOCTEN ¢ TOMOIIBIO 4acTOT. Pojb
Y 3HAYCHHE 3aKOHA OOJIBIINX YUCEN B TIPUPOJIE U OOIIECTBE.

IIpuMepHBbIe KOHTPOJIBHO-U3MEPHUTEIbHbIE MATEPHAJIbI

IIpoBeeHne OLIEHKHM JOCTMKEHUH IUIAHUPYEMBIX Ppe3yJbTaToOB OCBOEHHUS Y4eOHOTro
npeaMeTa MpoBOAMTCA B (OpMe TEKylero M pyOekHOro KOHTPOJI B BUJE: KOHTPOJIbHbBIE
paboThbl, caMOCTOATENbHbIE pabOThI, 3aueThl, MaTeMaTHUYeCKHE JUKTAHTbI, MPAKTUYECKHE
paboThl, TUCHbMEHHBIN OTBET MO MHAUBUAYAIBHBIM KapTOUKaM-3aJaHUsIM, TECTUPOBAHUE.

Hns  obyuatommxcss ¢ 3[IP BO3MOXHO u3MeHeHHe (GOPMYIMPOBKH 33JaHUN Ha
«TIOIIATOBYIO»,  aJaNTalyi0 IpeJUlaraéMoro oOydaromeMycss TeCTOBOro  (KOHTPOJIBHO-
OLIEHOYHOI'0) MaTepuaia: HCIOJIb30BAHHWE YCTHBIX W MHCbMEHHBIX HMHCTPYKIMH, YIpOIIEeHUe
JUIMHHBIX CJIOXHBIX (OPMYIMPOBOK MHCTPYKIUI, pellleHne C OMOpoil Ha alropuT™, odpasell,
UCTIOJIb30BaHUE CIIPABOYHON HH(pOpMALINK.



ITNIAHUPYEMBIE PE3VIJIbTATBI OCBOEHMS YYEBHOI O ITPE/IMETA
«MATEMATUKA» HA YPOBHE OCHOBHOI'O OBIIEI'O OFPA3OBAHUA

JUYHOCTHBIE PE3YJIBTATHI:
MOTHBallMsI K OOYYeHHI0O MaTeMaTUKE W IICJICHANPABICHHONW TO3HABaTEIbHOMN
JIeSTCIIEHOCTH;

C(l)OpMPIpOBaHHOCTB MOTHUBAIlMKM K Ka4YCCTBCHHOMY 06p8,30BaHHIO )41

HeHeHaHpaBHCHHOﬁ IMO3HaBaTEJILHOM ACATCIIBHOCTHU

MOBBIIICHUE YPOBHS CBOEM KOMIIETEHTHOCTH 4Ye€pe3 MPAKTUYECKYIO JEeATEIbHOCTD,
TpeOyIOIIYI0 MaTEMAaTUUECKUX 3HAHUH, B TOM YHCJIE YMEHUE YUUThCS Y IPYIUX JTHOAEH;

CIIOCOOHOCTh OCO3HaBaTh CTPECCOBYIO CHUTYallulO, OBbITh T'OTOBBIM JEHCTBOBAaTh B
OTCYTCTBHE rapaHTHH yCIIeXa;

crocobHocTs oOyuatomuxcst ¢ 3[IP k oco3HaHuI0 CBOMX AEPHUIMTOB U MPOSBIICHUE
CTPEMIICHHMS K UX IPEOJOJICHHUIO;

CHOCOOHOCTH K CAaMOPa3BUTHUIO, YMEHUE CTABUTH IOCTHKUMBIE 11ETIH;

YMEHHE pa3iuyarb ydeOHble CHUTyallMM, B KOTOPBIX MOXHO JIEHCTBOBATb
CaMOCTOSITENIbHO, U CUTYyallUuH, TJE CJIEIyeT BOCIOJIb30BAaThCS CIIPABOYHON MH(pOpMalMed Uiu
JIPYTMMU BCIIOMOT'aTeIbHBIMU CPEACTBAMU;

CIIOCOOHOCTh TEPEHOCUTHh IIONyYeHHbIE B XOA€ OOy4YeHHS 3HAHUS B aKTyaJbHYIO
cUTyanuio (Ipy PEHICHNH KUTEHCKHX 3a/1a4, TPEOYIOIIMX MaTeMaTHYeCKIX 3HAHHUMN );

CIIOCOOHOCTh ~ OPUEHTHUPOBAaThCA B  TpeOOBaHUSX W  MpaBWIaX  [POBEICHUS
MIPOMEXKYTOUYHOU U UTOTOBOM aTTECTAllUU;

OBJIaJIeHHE OCHOBaMH (PMHAHCOBOM rPaMOTHOCTH

c(hOpPMHUPOBAHHOCTH COIMAIBHO 3HAYUMBIX JIMUHOCTHBIX KAY€CTB, BKITIOUAsI
IIEHHOCTHO-CMBICJIOBBIE YCTAHOBKH, OTpPaXKAIOUIME TpaxAaHCKUE TO3UIUU C
y4ETOM MOPAIbHO-HPABCTBEHHBIX HOPM U MPABUIT;

IPaBOCO3HAHWE, BKIIOYas TOTOBHOCTh K  COONIOJICHUIO TIpaB U
obs13aHHOCTEH rpaxkaannHa Poccuiickoit denepanuu;

COLlMAJIbHBIE KOMIIETEHIIMH, BKJIIOYasi, CIOCOOHOCTh K OCO3HAHHUIO
POCCUMCKOM  HMAEHTUYHOCTH B  IMOJUKYJIBTYPHOM  COILIUYME, 3HAYMMOCTH
pacIIMpEeHUs] COUMATbHBIX KOHTAKTOB, Pa3BUTHUS MEXKIUYHOCTHBIX OTHOIICHUM
IpU  COONIOJIGHUM COIMAJIBHBIX HOPM, IIpaBUJI TIOBEACHHUS, poyiei U ¢opm
B3aMMO/ICUCTBUS B COLINYME;

OCBOEHHE COLMAIBHBIX HOPM, TMpPaBUI TOBEIAEHUS, pojed u Qopm
COIlMAJBbHOM J>KM3HM B Tpynmax M CcooOIIecTBaX, BKIIOYAs B3pOCIbIE U
COIMaJIbHBIC COOOIECTBA;

CIIOCOOHOCTh  MOBBIIIATH  YPOBEHb CBOEM KOMIIETEHTHOCTH  dYepe3
MPAKTUUECKYIO JIEATEIbHOCTh, B TOM YHCJIE YMEHHE YUYUTHCS Y IPYTUX JIIOJICH;

dbopMupoBaHrE YMEHUI MPOAYKTHBHON KOMMYHHUKAITUU CO CBEPCTHUKAMM,
JETbMH CTapIIero M MIIAJIIET0 BO3pacTa, B3POCILIMU B X0J¢ 00pa30BaTEIbHOM,
OOIIIECTBEHHO TOJIE3HON, Y4eOHO-HUCCIEN0BATEIbCKOM, TBOPUECKOW W JPYTUX
BUJIOB JESITEIbHOCTH;

CITOCOOHOCTh 0CO3HaBaTh CTPECCOBYIO CUTYaIUIo, OILICHUBATH
MPOUCXOJISIIINE W3MEHEHUS U MX MOCHIENCTBHs; (HOPMYIUPOBATh M OILICHUBATh
pucku, GOpMHUPOBATh OMBIT, YMETh HAXOJUTh IO3UTHUBHOE B MPOU3OLISIIICH



CUTYyaluu; ObITh TOTOBBIM JIEHCTBOBATh B OTCYTCTBUE TApAaHTHH ycriexa;

crocoOHOCTh oOyuatommxcs ¢ 3[IP k oco3nHanuio cBoux aepuiuToB (B
pEYeBOM, JIBUTATEIbHOM, KOMMYHHUKATUBHOM, BOJIEBOM Pa3BUTHH) U MPOSIBICHUE
CTPEMJICHHSI K X TIPEOI0JICHHUIO;

CIIOCOOHOCTh K CaMOPa3BUTHIO W JIMYHOCTHOMY CaMOOTMPEICIICHUIO,
YMEHHE CTaBUTh JOCTHKUMBIE IIEJIM M CTPOUTD PEeasIbHBIC )KU3HEHHBIC TIIaHBbI.

3HAUMMBIM JIMYHOCTHBIM pe3ysibTatoM ocBoeHuss DPAOII OO0 mid
oOyuatomuxcst ¢ 3[IP, oTpaxarommm pe3yabTaTbl OCBOEHHUS KOPPEKLHOHHBIX
KypcoB u Ilporpammel BocnuTaHus, SBISETCA CHOPMHUPOBAHHOCTH COLIMATIBHBIX
(KM3HEHHBIX) KOMIIETEHIUH, HEOOXOJUMBIX JUIsl  PELIEHUS  MPAKTUKO-
OPUEHTHPOBAHHBIX 337ady M OO0ECIEUMBAIOIIMX CTAHOBJIEHUE COLMAJIBHBIX
oTHomIeHUN oOyyatromuxcs ¢ 3[IP B pasnuuHbIX cpenax, 0OECHeurBarOIIUX
ananrauuio oOydaromerocs ¢ 3[1P k m3MeHsromuyMes ycnoBUsIM COLUANBbHON U
MIPUPOTHOU CPENBI.

METAIIPEJMETHBIE PE3YJ/IbTATBI

Ognadenue ynugepcanbHbIMU yueOHbIMU NO3HAGAM ENbHBIMU OCIICINEGUAMU:

yCTaHaBJIMBaTh IMPUYUHHO-CIIEICTBEHHbIE CBA3M B XOJI€¢ YCBOEHHUS MaTEeMaTH4YECKOIo
MaTepuana;

BBISIBJIATh 1€(DUIIUT JAaHHBIX, HEOOXOAMMBIX JJISl peIlIeHUs TOCTAaBICHHOM 3a1auu;

C MOMOIIBIO YUUTENSI BEIOMPATH CIIOCO0 PEIIeHHs] MaTeMaTH4eCKO 3a1aun (CpaBHUBATh
BO3MOYKHBIE BAPUAHTHI PEILICHHS);

IIPUMEHSTh U MPEOOPa30BbIBATh 3HAKHM U CHMBOJIBI B XOJI€ PELICHHUS MaTeMaTHYECKHX
3az1ay;

YCTaHABIIMBATh HCKOMOE U JAHHOE MPHU PELICHUH MaTeMaTHUYEeCKON 3a/1auH;

NOHMMaThb W  UHTEPNPETHPOBATH HMH(MOPMALMIO Ppa3IMYHBIX BHJIOB U  (HopM
IpEJICTaBJICHNUS;

WTIOCTPUPOBATh pellaeMble 3a/1auu TpapuuecKUMH CXeMaMH;

3¢ (HeKTUBHO 3alIOMUHATh U CUCTEMATU3UPOBATh HH(POPMALIHIO.

NOHMMaThb M HCHOJb30BAaTh MaTEMAaTUYECKHE CpEACTBA HArJSAHOCTH (rpaduku,
JarpamMmbl, TaOJIUIIbI, CXEMBI U Jp.) A7 WIIOCTPALUU, HHTEPIPETALuU, apryMEHTaI1H.

Osnaodenue ynusepcanbHolMu YUeOHbIMU KOMMYHUKAMUGHBIMU OCUCHEUAMU:

OpPraHMU30BbIBATh y4E€OHOE COTPYJHUYECTBO U COBMECTHYIO JI€ATEIbHOCTh C YUUTEIEM U
CBEPCTHHUKAaMH B MIPOLIECCE PELLIEHUS 3aay;

B3aMMO/JICIICTBOBATh U HAXOIUTh OOIIME CIIOCOOBI pabOThI; paboTaTh B IPYIIE: HAXOIUTh
olmiee pemieHue W paspemiaTb KOH(UIMKTBI Ha OCHOBE COIJIACOBAHUS TMO3MIUN W yuéra
MHTEPECOB; CIyIIaTh NapTHEPA; POPMYIUPOBAThH, APIYMEHTUPOBATH U OTCTAUBATh CBOE MHEHHE;

MIPOrHO3UPOBATh BO3HUKHOBEHHE KOH(JIMKTOB IMPHU HAJMYUHU PA3HBIX TOUEK 3PEHUS U
pazpemaTh KOHQIUKTHI HA OCHOBE y4€Ta UHTEPECOB U MO3ULIUN BCEX YUaCTHUKOB;

apryMEHTHPOBATh CBOK IMO3MIMIO U KOOPAMHUPOBATH €€ C IMO3ULUSAMHU NApTHEPOB B
COTPYJIHUYECTBE MPU BHIPAOOTKE OOIIETO PEIICHHS B COBMECTHOM AESITEIbHOCTH;

BBIMOJIHAT CBOIO 4acTh pPabOThl, JOCTHraThb Kaue€CTBEHHOTO pe3yjbTara U
KOOPJMHUPOBATh CBOU JACUCTBUS C APYTUMHU YIEHAMH KOMAaH/IbI;

OLIEHUBATh KAYECTBO CBOETO BKJIaJa B OO IPOIYKT.

Ognadenue ynugepcanbHbIMu yueOHbIMU PEYIAMUEHBIMU OCUICGUAMU:

CTaBUTh LI€JHM, BBHIOMpPaTh M CO3/JaBaTh aJTOPUTMBI JUIS PpELICHUS Y4eOHBIX
MaTeMaTHYeCKUX Mpodiiem;



IUIaHUPOBATh MU OCYIICCTBJIATL ACATCIIBHOCTb, HANPABJICHHYIO Ha PCIICHUC 3aday
HCCIICO0BATCIIbLCKOIr'0 XapaKTepa.

dbopMynmupoBaTh W yIOep)KMBaTh  y4eOHYI0  3ajady, COCTaBlsATh IUIAH U
IMOCJICIOBATENLHOCTE JCUCTBUM;

OCYIIECTBISTH KOHTPOJIb TI0 00pa3ily ¥ BHOCUTh HEOOXOIUMbIC KOPPEKTHBEI;

KOHTPOJIMPOBATH MPOLIECC U PE3YNIbTAT YICOHONW MaTeMaTUYECKON JIeATEeIbHOCTH;

aJICKBATHO OIICHUBATh MPABUIBLHOCTH MU OIMIMOOYHOCTH BBHITIOJHEHHS Y4eOHOU 3amadu,
€€ 00BEKTHBHYIO TPYJIHOCTh M COOCTBEHHBIE BOBMOXXHOCTH €€ PEIICHUS;

ClIM4YaTh CHOCO0 MEHCTBUS M €ro pe3yibTaT C 3aJaHHBIM JTAaJOHOM C [ENbI0
0OHapy>XeHHS OTKJIOHCHUM U OTJIMYUN OT 3TAJIOHA.

MPEIBUJICTh TPYIHOCTH, KOTOPHIE MOTYT BOSHHKHYTh IIPH PEIICHUN y4eOHOH 3a1a4u;

MMOHUMATh TPHUYMUHBI, IO KOTOPHIM HE OBUI JOCTUTHYT TpeOyeMbIii pe3ynbTaT
JESTEIIbHOCTH, ONPEIENISATh MO3UTUBHBIC U3MCHCHUS W HAINPABIICHUs, TPEOYIOIUE AanbHEeHIIen
paboTHI;

PEeryaupoBaTh Coco0 BRIPAXKEHUS IMOIUI

[Tnanupyemble pe3ynbTaThl JOMOIHEHHI pe3ynbratamu ocBoeHus [1KP:

CaMOCTOSITEJIbHBIM MOTHUBUPOBAHHBIM OMPEICICHUEM eI 00pa3oBaHUs,
3a/1a4 COOCTBEHHOU yueOHOM U MO3HABATEIbHON JEATEeIbHOCTH;

IJJAHUPOBAHMEM  TyTEed  JIOCTW)KEHMs  1eneil, BbeiOopa  Haubosee
3¢ (PEeKTUBHBIX CIIOCOOOB PEIICHUs YUEOHBIX, TO3HABATEIBHBIX U 33]a4, a TaKkKe
3a71a4 COIMAIBHON TTPAKTUKH;

CaMOCTOSATEIbHBIM COOTHECEHUEM COOCTBEHHBIX JICCTBUI C
IJIAHUPYEMBIMU PE3YJIbTaTAMH, OCYIIECTBICHUEM CAMOKOHTPOJIS U CaMOOLECHKHU
COOCTBEHHOMW JIESITEILHOCTU U JIEATEIHOCTH JPYrUX OOydaroIIuXcs B MpoIlecce
JOCTIDKEHUSI  pe3yJibTaTa, ONpeNeJeHUEM CIOCO00B JEHWCTBHM B pamMKax
MPENJIOKEHHBIX YCIOBUM U TPeOOBaHUM; MPUHATUEM PEIICHUM U OCYIIIECTBICHHUS
OCO3HaHHOTO BbIOOpa B y4eOHOW ¥  TO3HABATEILHON  JEATEIHHOCTH;
KOPPEKTHPOBAHUEM COOCTBEHHBIX JICHCTBUI C YUETOM M3MEHSIOMICHCS CUTYalIHH;
OIICHMBAHUEM TMPABWIHHOCTH BBHITIOJIHEHUS Y4YeOHOM 3amayu, COOCTBEHHBIX
BO3MOKHOCTEN €€ pEILICHHUS;

IJITAHUPOBAHUEM U PETYJISIIIUENH COOCTBEHHOM €S TEILHOCTH; YMEHUEM
HCIIOJIL30BaTh CMBICTIOBOE UTCHUE JJ1s1 U3BJICUCHUS, 0000IICHUS U
cUcTeMaTH3aluu HH(OOPMaIMKU U3 OJHOTO MJIM HECKOJBKUX UCTOYHUKOB C YYETOM
MOCTABJICHHBIX 1IEJIeH, JJIsl pEeIICHUS] yUeOHbIX U TT0O3HABATEIbHBIX 3a/1a4;

YMEHUEM OMNpPENeIsATh IMOHATUS, CO3/1aBaTh OOOOIICHUS, yCTaHABJIMBATH
aHAJIOTUH, KJIACCU(PUIIUPOBATh, CAMOCTOSTEILHO BBIOMpATh OCHOBAaHUS W
KpUTEPUU Il KJIacCU(UKAINK, YCTaHABINBATh MPUUWHHO-CIICICTBEHHBIC CBSI3H,
OCYILIECTBIISITh JIOTUYECKOE paccyxieHue, JIeNaTh YMO3AKITIOUCHHUS
(MHIYKTUBHBIC, NEAYKTUBHBIC U 110 aHAJIOTHH ), JOPMYIUPOBATH BHIBOJIBL;

CO37aHNeM, TPUMEHEHHEM U TPeoOpa3oBaHMEM 3HAKOB W CHUMBOJIOB,
MOJIEJIeH M CXEeM JJIsl pellieHUs] Y4eOHBIX M M03HABAaTEIbHBIX 3a/a4;

opraHu3alye y4eOHOTO COTPYJIHUYECTBA U COBMECTHOM NESITEIHLHOCTH C
NeJarornyeckuM paOOTHUKOM U CBEPCTHUKAMHU, OCYIIIECTBICHUEM Yy4eOHOU H
BHEYPOUHOM JIEITEIHLHOCTH UHANBUIYATIBHO U B TPYIIIIE;

cOOJIIOICHUEM PEUEBOr0 ATHUKETa, B TOM YMCJIE pean3alus TpeOoBaHUN K



KyJlIbType OOIleHuss ¢ Yy4€TOM KOMMYHUKATHBHON CHTyallud M PEUYEBBIX
IIapTHEPOB;

WCIIOJB30BAaHUEM DPEYEBBIX CPEACTB B  COOTBETCTBHMM C  3aJa4deu
KOMMYHHKAIIH JIJIs1 BBIPAXKEHUS CBOMX UYBCTB, MBICIICH U MMOTPEOHOCTEH;

aKTUBHBIM y4YacTHEM B JHajiore (IOJWJIOre) NpH HHULMHPOBAHUU
COOCTBEHHBIX BBICKA3bIBaHHUM, apryMEHTAllMH U JO0Ka3aTeIbCTBE COOCTBEHHOTO
MHEHHS,;

CaMOCTOSITEJIbHBIM pa3pelleHMeM KOH(UIMKTHBIX CUTyalldd Ha OCHOBE
COTJIACOBAHUS MO3HULMN U yu€Ta UHTEPECOB; (POPMYJIMPOBAHUEM, apryMEHTAIUEH
U OTCTauBAaHUEM COOCTBEHHOI'O MHEHHUS;

pacro3HaBaHUEM  HEBEPOAJIbHBIX  CPEICTB  OOLIEHMS,  YMEHHEM
IPOrHO3UPOBATh BO3MOXKHbBIE KOHPIUKTHBIE CUTYaI[UH, CMAT4ast KOH(IUKTHI,

BJIAJICHUEM YCTHOM M NHCBMEHHOW PEYbI0, MOHOJIOTMYECKON KOHTEKCTHOM
peublo; HCIIOJIb30BAHUEM HH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTHI;
HKOJIOTUYECKUM MBIIICHUEM, €0 IPUMEHEHUEM B [TO3HABATEIIBHOM, .

HNPEIMETHBIE PE3YJBTATbBI
PeBy.TIBTaTBI OCBOCHHA yqe6Hor0 npeamMceTa «MaremaTuka (BKJ'IIO‘laSI anre6py, T'COMCTpPHUIO,
BCPOATHOCTL U CTaTI/ICTI/IKY)», pacpeaciICHHbBIC 110 ToJdaM O6y‘leHI/Iﬂ, (l)OpMy.]'II/Ip}IIOTCSI 10
MIPpUHIHUITY ,Z[O6aBJ'IeHI/I${ HOBBIX PE3YJIbTATOB OT IoJda K IroAy, YK€ HAa3BAHHBIC B IPCAbIAYIIUX
rogax IO3WLUH, KaK IIPaBUJIO, AOCJIIOBHO HC ITOBTOPAIOTCA, HO YYHUTBIBAKOTCA (pe?;y.HI)TaTI)I
OYEPETHOrO TO/IA [0 YMOJTYAaHUIO BKIIKOYAIOT PE3yJbTaThl Hpeabiayux jet). JJOCTHKeHUsIMU
IUIAHUPYEMBIX ~ MPEIMETHBIX  pe3yJbTaTOB  OOpa3oBaHMs M  PE3YJIbTATOB
KOPPEKIMOHHO-Pa3BUBAIOIIUX KypcoB 1o [IporpaMmme KOppeKIMOHHOM padoThI, B
TOM YHCIIE:

OCBOECHHMEM B XOJI€ U3yUEHHUsI YUEOHBIX MIPEIMETOB YMEHUH, CIELIUPUUECKUX
JUISL TaHHOM IpeIMeTHOW 00J1acTH, BUJOB AESITENBHOCTH IO MOJIYYEHHUIO HOBOIO
3HaHUS B paMKax y4eOHOro NnpeaMeTa, ero npeoOpa3oBaHUIO U NPUMEHEHUIO B
y4€OHBIX, Y4€OHOMPOEKTHBIX U COLUAIIBHO-TIPOEKTHBIX CUTYAIHUIX;

GbopMUpPOBaHHEM U Ppa3BUTHEM HAyYHOTO THUIA MBIIUJICHUS, HAyYHBIX
IIPEACTABICHUN O KIIFOUEBBIX TEOpUSAX, THUIAX M BUAAX OTHOILIECHWM, BIIAJCHUE
Hay4YHOH TEPMHUHOJIOTUEN, KIIFOUEBBIMU MTOHATUSAMHU, METOIAMH U TPUEMAMU;

NPUMEHEHUEM PA3JIMYHBIX CIIOCOOOB MOUCKA (B CIIPABOYHBIX UCTOYHUKAX U
B cetu UHTepHeT), 00paboTkM W mepenayd MHGOPMAIMM B COOTBETCTBUM C
KOMMYHUKATUBHBIMM W TIO3HABaTEJIbHBIMU 3ajjadyaMd, B TOM 4YHCIE MpHU
MOATOTOBKE MPE3EHTALMMI JJIsl YCTHBIX OTBETOB (HANpPUMEp, BBICTYIUIICHUH ).

TIJIAHUPYEMBIE ITPEJIMETHBIE PE3YJILTATHI OCBOEHMS ITPUMEPHOM

PABOYEN ITPOIPAMMEBI KYPCA «MATEMATHUKA»

(ITO TOAAM OBYUYEHUA)

OcBoenne yueOHOro Kypca «MaremaTnka» B 5—6 Kilaccax OCHOBHOHM IIKOJIBI JIOJKHO
o0ecnieunBaTh JOCTHKEHHUE CIAEAYIOUINX MTPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTATOB:

S KVIACC



Yucna u gpluucnenus

OpueHTHpOBaTbCS B MOHATHUAX M ONEpUPOBaTh Ha 0a30BOM YpOBHE TEPMHHAMU,
CBSI3aHHBIMU C HATYPaJbHBIMHU YHCIAMH, OOBIKHOBEHHBIMH U JAECATUYHBIMU JAPOOSMH.

CpaBHMBATh U yNOPAAOYMBATH HATypaJIbHbIE YMCIIA, CPABHUBATH B IIPOCTEHIIMX CIIydasx
OOBIKHOBEHHBIE JPOOH, IECATUIHBIC JPOOH.

COOTHOCHTh TOYKY Ha KOOPAMHATHOW (YHMCIIOBOM) MPSMON C COOTBETCTBYIOIIMM €M
YHCIIOM M U300pakaTh HaTypalbHbIEC YMCIIA TOUKAMHU Ha KOOPIMHATHOM (UHCIIOBOIA) MPSMOH.

BeinonuaATe apupmeTnyeckue NeMcTBUsA C HaTypaJlbHBIMU YHCIIaMH, ¢ OOBIKHOBEHHBIMU
IpoOsSMHU B IPOCTEHIINX CITydasx.

BbInonHATE NpoBepKy, IPUKUIKY PE3YyIbTaTa BBIYMCICHUH.

OxpyrisTh HaTypalbHbIC YHUCIIA.

Pewenue mexcmoguix 3adau

Pemrate TeKCTOBBIC 3371aUu apU(METHUYECKIM CITIOCOOOM H € TOMOIIBIO OPraHU30BAaHHOTO
KOHEYHOIro Iepedopa BCeX BO3MOXKHBIX BApUAHTOB (IIPU HEOOXOAMMOCTH C HAIPABISAIOLICH
MTOMOIIIBIO).

Pemiate 3agaun, coneprkaliye 3aBUCUMOCTH, CBSI3bIBAIOIIUE BETMUUHBL: CKOPOCTb, BpEMH,
paccTosiHue; 1I€Ha, KOJIMYECTBO, CTOMMOCTb (IIpM HEOOXOJUMOCTH C HCIIOJIIb30BAHUEM
CIpaBOYHOM WH(OpMaIum).

Hcnonb30BaTh KpaTKUE 3alIMCH, CXEMBI, TaOJUIbI, 0003HAYEHMSI IPH PELICHUH 3a/1a4.

ITonb30BaThcss OCHOBHBIMHM €AMHUIIAMU M3MEPEHUSI: LIEHbI, MACChl; PACCTOSIHUSA, BPEMEHH,
CKOPOCTH; BBIPAXKATh OJJHU €IMHHIIBI BEIMYMHBI Yyepe3 Apyrue (Ipu HeoOXO0IUMOCTH C OTIOPOi Ha
CIPAaBOYHYIO HH(OPMALIUIO).

W3BnekaTh MHPOpPMALWIO, MPEICTABICHHYIO B TaOnWIle, Ha CTOJIOYATOW Iuarpamme,
UHTEPIPETUPOBATH IPEACTABICHHBIE JaHHBIE, UCII0JIb30BaTh JAHHbIE IIPU PELICHUH 3a/1a4.

Haznaonan ceomempus

Ilosnb30BaTbcsd TEOMETPUYECKMMHM NOHATHUSAMU: TOYKA, NpsMas, OTPE3OK, JIyd, YroJl,
MHOTOYT'OJIbHUK, OKPY>KHOCTb, KPYT.

[TpuBoAUTE TpUMEpPHI OOBEKTOB OKPYKAIOLIET0 MHpa, UMEIOIUX (OpMYy H3YHdEHHBIX
F€OMETPUUECKUX QUryp.

Hcnonb30BaTh TEPMUHOIOTHIO, TP HEOOXOAUMOCTH 110 BU3YaJIbHOW OIOpE, CBA3aHHYIO
C yrjlaMu: BepUIMHA, CTOPOHA; C MHOTOYIOJbHUKAMU: Yrojl, BEPIIMHA, CTOPOHA, JUAroHalb; C
OKPYXHOCTBIO: painyC, TUaMETP, LEHTP.

N300paxaTh M3ydyeHHbIE T€OMETPUYECKHE (QUIYpbl Ha HEJIMHOBAHHOM M KJETYaTOU
Oymare c MOMOIIBIO UPKYIIS U JIMHEHKH (ITOCTIe COBMECTHOTO aHAIN3a).

HaxoauTh AMuHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHHEM C IOMOILBIO JIMHEHKH,
CTPOUTH OTPE3KU 3aJaHHOMU JUIMHBI; CTPOUTH OKPYXHOCTB 33JaHHOTO pajnyca.

Hcnonb30BaTh CBOMCTBA CTOPOH M YIJIOB NPSIMOYroJIbHMKA, KBajapaTa JUIsl HX
IIOCTPOEHHS, BBIUNCIICHUS IIJIOLAAN U IEPUMETpA.

Boruncnsate nepuMeTp M IIomaas KBajapara, IpsiMOyrojibHUKa, (PUryp, COCTaBICHHBIX U3
OpSMOYTOJIbHUKOB, B TOM 4Hciie GpUryp, n300pak€HHBIX Ha KJIeT4aToi Oymare.

[Tonb30BaTbcsi OCHOBHBIMM METPUUYECKHMHU €IMHUILIAMU H3MEPEHHUs JUIMHBI, TUIOLIAIN;
BbIp@)KaTh OJHM E€IMHHUIBI BEIUYMHBI uepe3 Jjapyrue (IpU HEOOXOJUMOCTH C OIOpOH Ha
CIIPaBOYHYI0 HH(POPMAIIHIO).

Pacrnio3naBath mapaienenune]i, Ky0, UCIOJIb30BaTh TEPMUHOJOTHIO: BEpIIMHA, peOpo
rpaHb, U3MEPEHUSI; HAXOIUTh U3MEPEHUS NapajuieNenunena, Kyoa.

Beruucnate 00bEM Ky0Oa, mapasienenunesna Mo 3aJaHHbIM M3MEpeHHUsM (C Oomopol Ha
QITOPUTM Y4EOHBIX NEHCTBHIT), OJIB30BaTHCS €AUHULIAMU U3MEPEHUSI 00BbEMA.

Pemarp HecnoXHbIE 331aUd Ha U3MEPEHHUE T'€OMETPUUYECKUX BEIMYUH B MPAKTUYECKUX
cUTyalusx (Mpu HEOOXOIMMOCTH C BU3YaJIbHOM OIMOpPOH).

6 KJIACC



Yucna u evluucnenun

OpueHTHpOBaTbCSd B TMOHATHSAX M ONEpPUPOBaTh Ha 0a30BOM YpOBHE TEPMHHAMU,
CBSI3aHHBIMHU C PA3IMYHBIMH BHJAMH YHCET M CIOCOOAMU MX 3alUCH, MEPEeXOAUTH (€CIH 3TO
BO3MOXKHO) OT OJJHOU (hOpMBI 3aIIMCH YUCIIA K JPYTOH.

CpaBHMBAaTh M YHOPSIOYMBATH IEJbIE YMCIA, OOBIKHOBEHHbIE W AECATHYHBIE ApoOwH,
CpPaBHUBATh YKCJIA OJTHOTO U Pa3HbIX 3HAKOB.

BeimonHATe  apudmernueckue JEHCTBUA C HATYpaJIbHBIMH UM LEJIBIMH YHCIAMH,
OOBIKHOBEHHBIMU U JIECATUYHBIMU JAPOOSIMHU, TIOJIOKUTEIBHBIMU U OTPULIATEIbHBIMU YUCIIAMHU.

BblucnsaTe 3HAau€HMsS YHMCIOBBIX BBIPRKEHUN, BBINOIHATH MPUKUAKY U OLEHKY
pe3ysibTaTa BBIYMCICHUMN; BBINOJHATH MPEOOpa3OBaHUsl YMCIOBBIX BBIPAKEHUH HAa OCHOBE
CBOMCTB apu(METUICCKUX JICHCTBHIA.

CoOoTHOCHTh TOYKY Ha KOOPJAMHATHOW MPSMOM C COOTBETCTBYIOUIMM €H YHCIOM U
n300paxkaTh YUCJIa TOUKAMU HAa KOOPAMHATHOM NMPSAMOM, HAXOJUTh MOAYJb YUCIIA.

COOTHOCHUTH TOUYKHU B MPSMOYTOJIbHOW CUCTEME KOOPAMHAT C KOOpAUHATAMU ITOU TOUKHU.

OKpyrasTh IeTble YHucaa M JACCATHYHBIE 1podu (1o oOpasily), HaXOIUTh MPUOIMKEHUS
YHCEll.

Yucnoevle u 0yKeeHHbIE bIPAINCCHUA

OpueHTHpOBaTbCI B TMOHATHSAX M ONEPUPOBaTh Ha 0a30BOM YpOBHE TEPMHHAMHU,
CBSI3aHHBIMU C 3aIIMChIO CTEIIEHH YMCJIA, HAXOJUTh KBAJpaT U KyO 4uclia, BBIYUCIATD 3HAYCHUS
MIPOCTEUIINX YHCIIOBBIX BBIPAXKEHUH, COAEPKALLNUX CTEIEHHU.

[lonp30BaTbesd MpU3HAKaAMM JAEITUMOCTH (IPU HEOOXOAMMOCTH C ONOPOM Ha ajIrOpUTM
IpaBHJia), pacKia/lbIBaTh HATypajbHbIC YKCIIA HAa IPOCThIE MHOKUTEIIH.

Tlonvzoeamuvcsa macuimabom, COCTaBIATH IPONOPLIMH U OTHOLIEHHUS.

Ucnonb3oBath OykBel 11 OOO3HAYEHHMS 4YHCEN TMpPH 3alUCH MaTeMaTHYeCKHX
BBIPQXCHUM, HAXOAUTh 3HAUEHUS OYKBEHHBIX BBIPAKEHHUH, OCYILECTBISAS HEOOXOAUMbIE
MOJICTAHOBKH U ITpeoOpa3oBaHus (C OMOPO Ha aJrOpUTM yUeOHBIX AEHCTBUI).

Haxonuth HEM3BECTHBI KOMIIOHEHT PABEHCTBA.

Pewenue mexcmoswvix 3adau

Pemars MHOromaroBble TEKCTOBBIE 33/1a4dl apUPMETHUECKUM CIIOCOOOM C OMOpOH Ha
BOIIPOCHBIH IIJIaH.

Pemarp mnpocteiliive 3amayM, CBA3aHHBIE C OTHOLIEHUEM, IPONOPLIUOHATIBHOCTBHIO
BEJIMYMH, IPOLIEHTaMH; peliaTh TPY OCHOBHBIE 33/1a4M Ha IpOOU U MPOLIEHTHI.

Pemarp 3ajmaum, cojeprkaiiye 3aBUCHMOCTH, CBSI3bIBAIOLIME BEIMYMHBI: CKOPOCTH,
BpeMs, PacCTOSIHME, IIeHa, KOJIWYECTBO, CTOMMOCTb; MPOU3BOAMTEIBHOCTb, BpeMs, 00BbEMa
paboThl, UCHONB3YS apumeThyecKkue JAEUCTBUS, OLEHKY, NPUKUAKY; I[0JIb30BaThCA
€IMHULIAMU U3MEPEHMS COOTBETCTBYIOIIMX BEIMYNH.

CocraBnsaTh OyKBEHHBIEC BHIPAXKECHHS 110 YCIIOBHIO 3314 TIOCJIE COBMECTHOTO aHAJIN3a.

W3BnekaTh MHPOpPMALMIO, MPEJCTABICHHYIO B Ta0JIWIaX, Ha JIMHEHHOH, cTonOYaTon
WIM KPYroBOM Juarpammax, HUHTEPHpPETUPOBATH IPEACTaBICHHbIE NaHHBIE; MCIIOIb30BATh
JaHHBIE TIPY PELLIEHUH 33/a4.

[IpeacrasnsaTe nHGOPMAITHIO C TOMOIIBIO TAOJINII, TUHEHHON U CTOIOUATON TUarpamm.

Hacnaonan ceomempusn

[IpuBomuTe mpHUMEpPHl OOBEKTOB OKPYXKAIOMIETO MHpa, UMEIOMMX (HOPMY H3yUEHHBIX
TFeOMETPUYECKUX IJIOCKUX U MPOCTPAHCTBEHHBIX (DUTYp, MPUMEPHI PABHBIX U CUMMETPUYHBIX
duryp.

N300pakaTh ¢ MOMOINBIO IMPKYJS, JMHEHKH, TPAaHCIOPTHpPa Ha HEIMHOBAHHOM U
KJieT4aToil Oymare wu3y4deHHbIe IUIOCKHE TeoMeTpuueckue GuUrypsl M KOHQUrypanuw,
CUMMETPUYHBIE (PUTYPBHI.

Nwmets npencTaBieHne 0 TEOMETPUUYECKUX MOHATUSAX: PAaBEHCTBO QUTYDP, CUMMETPHS, OCh
CUMMETPUH, LIEHTP CUMMETPHH.

Haxonuth BenMYMHBI YII0B U3MEPEHHEM C MOMOUIBIO TPAHCIOPTHPA, CTPOUTH YIJIbI



3aJIaHHOM  BEJIMYMHBI, II0Jb30BaTbCsl IIPU PELICHUM 3a4ad TIpPaJyCHOM MEpOH  YIJIOB;
pacro3HaBaTh Ha YEPTEXKaxX OCTPIM, IPSAMOM, Pa3BEPHYTHIN U TYIOW YIJIbI.

BbruncnsaTe JUIMHY JIOMaHOM, NMEPUMETP MHOIOYrOJIbHUKA, IOJIb30BaThCS EAMHMUIIAMU
W3MEPEHHUS IJIMHBI, BbIpaXKaTh OJIHUA €IUHULIBI U3MEPEHUS JUIMHBI YEPE3 APYTHE.

Haxoauts, ucnonb3ys 4epTEKHbIE MHCTPYMEHTBI, PACCTOSHUSA: MEXIY JBYMS TOUKAMH,
OT TOYKH JI0 NPSAMOM, JJINHY IIyTU HAa KBAJAPATHOM CETKE.

Bbruucnare miomans ¢GUryp, COCTaBIEHHBIX U3 MPSIMOYTOJIBHHUKOB, HCIOJIb30BATh
pa3OueHre Ha NPSMOYTOJIbHUKH, Ha paBHble (UTYpHI, JIOCTpAaUBaHUE 10 MPSMOYTOJIbHHKA;
[I0JIb30BAThCS OCHOBHBIMU €IMHULIAMU M3MEPEHHUs IUIOIIAAU; BBIpaXKaTh OJHU EIUHUIIbI
U3MEpEHHs IUIOMIAM dYepe3 Jpyrue (Mpu HEoOXOJUMOCTH C ONOpOM Ha CIPaBOYHYIO
uH(OPMAILIHIO).

Pacrio3naBath Ha MOJIENSIX M U300paKEHUSAX MUPAMUIY, KOHYC, HIUIHH/P, UCIOIb30BaTh
TEPMUHOJIOTHIO: BEpIIMHA, peOpo, IpaHb, OCHOBAHHE, Pa3BEPTKA.

N3006paxaTs Ha KJleT4aToi Oymare IpsiMOYTOJIbHBIN Mapajieenumne].

Borauciate 00bEM MPsIMOYTOJIBHOTO Mapajliesienunenia, Kyoa, mojib30BaThCsi OCHOBHBIMU
eAMHUIIAMU U3MEPEeHUs 00bEMa; BhIpaXaTh OJTHU €IUHUIIBI U3MEPEHUs 00bEMa uepe3 apyrue (c
OTOPOY Ha CIPABOYHYIO HHPOPMAITHIO).

Pemiate HecnoHbIE 3a7a4d HA HAXOXKIECHUE T'€OMETPUUYECKUX BEJIIMYMH B MPAKTUYECKUX
cuTyarusax (mpu He0OXOAMMOCTH C BU3YaJIbHOW OTIOPOHA).

IIJITAHMPYEMBIE ITPEJIMETHBIE PE3YJIbTAThI OCBOEHHS ITPUMEPHOI

PABOYEN ITPOTPAMMGBI KYPCA «AJITEBPA»

(ITO TOAAM OBYYEHNA)

OcBoenne ydeOHOro Kypca «Anredbpa» Ha ypOBHE OCHOBHOIO oOIIero oOpa3oBaHUs
JOJDKHO 00eCrieunBaTh JOCTI)KEHUE CIIETYIONUX MPEIMETHBIX 00pa30BaTeIbHBIX PE3YIbTATOB:

7 KUIIACC

Yucna u evluucnenun

BoeinonHATe, coderas yCTHble W NUChbMEHHBbIE NPUEMBI, apuPMeTHYeCKue NEUCTBUS C
paloHaIbHBIMU YHCIAMHU.

HaxoauTh 3Ha4eHMsI UMCIOBBIX BBIPAKEHUH; NPUMEHATH pa3HOOOpa3HbIE CHOCOOBI U
npuéMbl  BBIYMCICHUS 3HAYEHMH JPOOHBIX BBIPAKEHUM, COJEp)KAIUX OOBIKHOBEHHBIE H
JIECSITUYHBIE TPOOH.

IlepexoauTb OT OIHOM (opMbI 3amucu 4ucen K Apyrod (MpeoOpa3oBBIBaTH JECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JIECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO AECATUYHYIO Ipo0b). CpaBHUBATE U YIOPSAI0YMBATH
panuoHaIbHbIE YHCTIA.

OxpyryisTh unca.

BBINONMHATE NPUKHUIIKY U OLIEHKY pe3yJbTaTa BHIYMCICHUH, OIIEHKY 3HaYeHHUI YMCIIOBBIX
BBIPAKCHU.

BoinonHATe A€MCTBUSI CO CTENEHSAMU C HaTypallbHBIMHM IIOKa3aTelsiMu (C Omopoil Ha
CIPaBOYHYIO HH(POPMALIHIO).

[IpuMeHsTh NPU3HAKU JEIMMOCTH, Pa3JI0KEeHHE Ha MHOKUTENIN HAaTypaJIbHbIX YHCEI.

Pemare mnpocrelinme NpakTUKO-OPUEHTHPOBAHHBIE 33Jaud, CBA3aHHBIE C OTHOLIEHUEM
BEJIMYMH, TPOMOPIMOHATBHOCTHIO BEIMYMH, MPOLEHTAMH; WHTEPIPETUPOBATh PE3YIbTATHI
pelieHus 3afad ¢ y4€TOM OrpaHUYEHHUH, CBS3aHHBIX CO CBOMCTBAaMM paccMaTpUBAEMBIX
00BEKTOB.

Anzedbpauueckue evipasrcenus

OpueHTHpOBaTbCS B TMOHATUSX U OMNEpUPOBATH Ha 0a30BOM ypoOBHE alreOpanyeckoi
TEPMUHOJIOTUEN U CUMBOJIMKOM.

HaxonnTs 3HaueHMst OyKBEHHBIX BBIPaKEHUH MTPU 3aJJaHHBIX 3HAUEHUSIX IIEPEMEHHBIX.



BrImonHATE peoOpa3oBaHust LENOro BEIPAKEHNUS B MHOTOUJICH MTPUBEICHHEM MOT00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbINONMHATE YyMHOXEHHE OJHOWIEHa HAa MHOTOWIEH M MHOrOYjeHa Ha MHOIOWIEH,
OpUMEHATh (OpPMYNbl KBaJpaTra CyMMbl M KBaJpara pa3sHOCTH (C ONOpOH Ha CIPaBOYHYIO
uH(OPMAIIHIO).

Ocy1mecTBIATh pa3iokeHUe MHOIOWIEHOB HAa MHOKUTENIU C HMOMOILBIO BBIHECEHUS 3a
CKOOKHM 0OILIero MHOXKUTENS, TPYINIUPOBKH ClIaraeMbIX, MPUMEHEHUsT (OPMYIl COKPALIEHHOTO
YMHOKEHHS (C OIOpOi Ha CIPABOYHYIO HH(POPMALIHUIO).

[TpumensaTs npeoOpa3oBaHUS MHOTOWIEHOB JJIS PEIICHHWS pa3IUYHBIX 3a1ad W3
MaTEMaTHKH, CMEXHBIX IIPEJMETOB, U3 PEAIbHOM TPAKTUKH.

Vcnonp30BaTh CBOWCTBA CTENIEHEH ¢ HATYPaJIbHBIMH ITOKA3aTENIAMU JJIsl IPpeoOpa3oBaHuUs
BBIPOKEHHH (C OTIOPOI Ha CIIPaBOYHYIO HH(POPMAIIHIO).

Ypaenenusn u nepasencmea

Pemare nuHelHble ypaBHEHUS C OJHOM MEPEMEHHOMN, MPUMEHsA MpaBuia Mepexoia OT
HCXOJHOTO YPaBHEHUS K paBHOCWIBHOMY eMmy. lIpoBepsiTh, SIBISIETCA JIM YHUCIO KOPHEM
YpaBHEHHMS.

Wwmets npencraBinenne o rpadUuecKux METOJax MpU PeHICeHUH JTMHEWHBIX YpaBHEHUH U
UX CUCTEM.

[TonGupare mpuMepsl Map YHCEN, SBISIOMIMXCS pEIIeHUeM IJMHEWHOTO YPaBHEHUS C
JBYMs1 IEPEMEHHBIMH.

CtpouTh B KOOPAMHATHOW IIIOCKOCTH TpaduK JHHEWHOTO YpaBHEHHUS C JBYMS
HEPEMEHHBIMHU; M0JIB3YSICh IPauKOM, IPUBOAUTH IPUMEPHI PELICHUS YPaBHEHMUS.

Pemate cucteMbl ABYX JIMHEHHBIX YpaBHEHUH C IBYyMs TEPEMEHHBIMH, B TOM YHCIE
rpaduuecku (c onopoii Ha aAIrOPUTM Y4eOHBIX JEHCTBHI).

CocraBndth (I10cjie COBMECTHOI'O aHAIM3a) U pelIaTh JIMHEHHOE YpaBHEHUE WU CUCTEMY
JUHEWHBIX YpaBHEHUH MO YCIOBUIO 337ay, MHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM
3a/1a4M MTOJIYYEHHBIN pe3yibTarT.

Koopounamut u cpagpuxu. @ynxyuu

N300paxxaTh Ha KOOPAMHATHOW TMPSAMOH TOYKH, COOTBETCTBYIOIIME 3aJlaHHBIM
KOOpJMHATaM, JIy4d, OTPE3KH, WHTEpBalbl; 3allChIBaTh YHUCIOBBIE TPOMEXYTKH Ha
anreOpanvdeckoM si3bIKE.

OTMmeyaTh B KOOPAMHATHOM IUIOCKOCTH TOYKM MO 3aJaHHBIM KOOpPJHMHATaM; CTPOHUThH
rpaduku uHeHHbIX QyHKIUH. CTpouts rpaduk Gyakmu y = kKX + b.

OnuceiBaTh ¢ MOMOIIBIO (DYHKIMI H3BECTHbIE 3aBUCUMOCTH MEXAY BEIMYUHAMHU (IO
ITOPUTMY YU€OHBIX JIEHCTBUI): CKOPOCTh, BPEMs, PAaCCTOSIHUE; LI€HA, KOJIMYECTBO, CTOUMOCTH;
POM3BOIUTENBEHOCTh, BpeMsl, 00bEM PabOTHI.

HaxoauTs 3HaueHne GyHKIUH 110 3HAYEHUIO €€ apryMeHTa.

[Tonumats rpaduyeckuii cnoco® mpeacTaBiIeHUs U aHaU3a UHPOPMALMHU; U3BJIEKATh U
MHTEPIPETUPOBATh HH(POPMALINIO U3 TPapUKOB peaIbHBIX MPOIECCOB U 3aBUCUMOCTEH.

8 KJIACC

Yucna u evivucienus

Hcnonp3oBaTh HavabHBIC TPEICTABICHUS] O MHOXKECTBE JCHCTBUTEIBHBIX YHCEN IS
CpPaBHEHHMsSI, OKPYTJICHUS M BBIYHCICHUN; H300pakaTh AEHUCTBUTENbHBIE YHCIA TOYKAMU Ha
KOOPJIMHATHOW IIPSIMOM.

[IpuMeHsITh MOHATHE apU(PMETHUYECKOTO KBAJPAaTHOTO KOPHS; HAXOJIUTh KBaJpaTHBIC
KOpHH, HCIOJIB3yS TPH  HEOOXOJUMOCTH  KaJbKYJISATOpP;,  BBINOJHATH  MPOCTEHUINNE
npeoOpa3oBaHus BEIPAXKEHUH, COEPIKAIUX KBaApaTHbIe KOPHU, UCTIONB3YS CBOWCTBA KOPHEH.

Hcnonw3oBarh 3amucu OONBIIMX M MaJbIX YUCENT C MOMOIIBIO NECATUYHBIX APoOei u
creneHei uucia 10.

Anzedopauueckue eviparxcenus



[IpuMeHATh TMOHATHE CTENEHH C LENbIM I0Ka3aTeleM, BBIMOIHATH NpeoOpa3oBaHUs
BBIP@)KEHUH, COAEpXKalIMX CTENEHHM C LENbIM IOoKa3areneM (C MCIOJb30BaHMEM CIIPABOYHOMN
uHpOpMAaLINN).

BbINONHATE HECTIOXKHBIE TOXKJIECTBEHHBbIE IPEe0OPa30BaHUs pPaAllMOHAIBHBIX BBIPAXKEHUN
Ha OCHOBE MPaBWJI ACUCTBUI HaJ MHOTOWICHAMH U aJIr€0panvdecKUMH APOOSMH.

PackiagpiBaTh KBaspaTHbIN TPEXUICH HA MHOKUTEIH.

[TpumensaTs mnpeoOpa3oBaHUsl BBIPAKEHUN JUISI PEUICHHS Ppa3IMYHBIX 3a1ad M3
MaTEMaTHKH, CMEXHBIX IIPEIMETOB, U3 PEAILHOU MTPAKTUKH.

Ypasnuenus u nepasencmea

Pemate nmHelHble, KBaJpaTHbIE YypaBHEHHs (C HCHOJIb30BAaHMEM CIIPABOYHOMN
uHpOpPMaLMK) U PALMOHANBHBIC YPABHEHUS, CBOJSIINECS K HUM, CUCTEMbI JBYX YpaBHEHUH C
JBYMsI IEPEMEHHBIMHU.

[IpoBOoaNTH IpOCTENIINE UCCIEAOBAHUS YPABHEHUN U CUCTEM YPaBHEHUH, B TOM YHUCIIE C
OpUMEHeHHeM TIpadUuecKuX MpeACTaBIeHU (ycTaHaBIMBaTh, MMEET JM YpaBHEHHE WU
CUCTEMA YpaBHEHHI peLIeHUs], €CIIU UMEET, TO CKOJIBbKO, U IIp.) C ONIOPOM Ha alIrOPUTM y4EOHBIX
IEUCTBUIA.

[lepexonuth OT ciioBeCHOW (OPMYIMPOBKU 3adauu K €€ ainredpanyeckoil Mojenu c
IIOMOLIBI0 COCTABJICHUS YPAaBHEHMsI WJIM CHCTEMbl YypaBHEHMH, HMHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 33J1a4y IIOJyYCHHBIN PE3YJIbTAT.

IIpuMeHsTh CBONCTBA YHCIIOBBIX HEPABEHCTB AJIs CPABHEHHUS, OLICHKH; PelIaTh JIMHEIHBIC
HEpaBEHCTBA C OJHOM TEPEeMEHHOW M WX CHCTEMBI; JaBaTh TIpadUYecKyl0 HILTIOCTPAIUIO
MHO’KECTBA PELICHUI HEPAaBEHCTBA, CUCTEMbI HEPABEHCTB.

Dyukyuu

OnepupoBarb Ha 0a30BOM ypOBHE (YHKIMOHAJIbHBIC IMOHATHA M A3BIK (T€PMUHBI,
CHMBOJIMYECKHE 0003HAUEHUs); OMPEACIATh 3HAaYeHHWE (YHKIMU 1O 3HAYCHUIO apryMEHTa;
OIIpeIeNIATh CBOMCTBA (PyHKIUH 110 €€ rpaduky.

N k
Ctpouts rpaduKn d1eMeHTapHbIX QyHKIMA Buga , Y = X5, Y = X5, Yy = +/x , Y= =

OMHCHIBATh CBOWCTBAa 4YHUCIOBOM (QyHKIMKU 10 €€ rpaduky (mpu HEOOXOAUMOCTH
HaMpaBJIsIONIEH TOMOUIBIO).

9 KUIACC

Yucna u éviuucnenus

CpaBHUBaTh U YNOPSAJOYMBATh PALIMOHAIIBHBIE U UPPALMOHAIILHBIEC YHCIIA.

BoimonuATe apupMeTnueckre AeMCTBUS ¢ palMOHaIbHBIMU YHCIAMM, COYETasl yCTHBIE U
MACBMEHHBIE TPUEMBI, BBITTOIHATH BEIYUCICHUS C UPPALMOHAIBHBIMU YUCIIAMU.

Haxonute 3HaueHus CTENeHeN ¢ UenbIMHA NTOKA3aTeNIIMU M KOPHEH; BBIUUCIIATh 3HAYECHMS
YHCJIOBBIX BBIPAXKEHUM.

OKpyrisaTh ACUCTBUTENBHBIE 4YHCIIA, BBINOJIHATH NPUKUAKY PE3yibTaTa BBIYMCIICHHI,
OLICHKY YHCIIOBBIX BBIPAKCHUM.

Ypasnuenus u nepasencmea

Pemare snmHENHBIE W KBaJpaTHBIE YpPaBHEHUS, YPABHEHMs, CBOJSIIMECS K HUM,
npocTeiire IpoOHO-pallMOHANIEHBIE YPAaBHEHUSL.

Pemate mpocreiimme cucteMsl JBYX JIMHEWHBIX YPAaBHEHHMU C JIByMsI MEPEMEHHBIMH U
CHCTEMBI JIBYX YPaBHEHHI, B KOTOPBIX OJTHO YpaBHEHHE HE SIBIISCTCS JTMHEHHBIM (110 BU3yaIbHON
orope).

Pemate mpocreiiline TEKCTOBBIE 3aJaud alreOpanyeckuM CIIOCOOOM C TOMOIIbIO
COCTABJICHUS YPABHEHMS WIIM CUCTEMBI JBYX YPaBHEHUH C IBYMsI IEPEMEHHBIMH.

[IpoBoaNTH IPOCTENIIINE UCCIEAOBAHNS YPABHEHUN U CUCTEM YPaBHEHMI, B TOM YHUCIIE C
IpUMEHEHHEM TpaQUuecKux IMpeAcTaBiIeHU (yCTaHABIMBAaTh, HMMEET JIM YpaBHEHUE WIIU
CUCTEMA YPaBHEHUH PEILIEHUs, €CIIU UMEET, TO CKOJIBKO, U IIp.).



Pemiate nMHeiHbIE HEpaBEHCTBA, KBaJApaTHBIC HEPABEHCTBA; W300pa)kaTh peEIICHUE
HEPaBEHCTB Ha YHCIIOBOW TPSIMOA, 3aITMCHIBATh PEILICHUE C TOMOIIBI0 CHMBOJIOB.

Pemath cHCTeMbI JIMHEWHBIX HEPABEHCTB, CHUCTEMBbI HEPABEHCTB, BKIIOYAIOIINE
KBAJIpaTHOEC HEPABEHCTBO; MU300pa)kaTh PEIICHHE CHCTEMbl HEPABEHCTB HA YHMCIOBOM MPSAMOIi,
3aIUChIBATH PEIICHUE C TOMOIIBIO CUMBOJIOB.

Hcrosnp30BaTh HEPABEHCTBA [IPU PELICHUH PA3JINYHbIX 3a/1a4.

Dyukyuu

Pacnio3HaBath QyHKUMHM W3ydeHHBIX BUIOB. [10Ka3bIBaTh CXEMATHYECKH PACIIONOKEHUE
Ha KOOPAMHATHOM MmI0ckocTH rpadukoB Gynkuuit Buga: y = kx, y =kx + b, , y = ax? + bx +¢, y =

k N . .
XXy = Vx.y= ~ B 3aBUCHMOCTH OT 3HAUCHHH K03 UIIMEHTOB; ONUCHIBATh CBOMCTBA (DYHKLIUH.

Crpoutb 1 n300paXkaTb CXEMaTHUECKU Ipa(UKHU KBaJpaTUYHbIX (YHKLMH, ONUCHIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIMNA MO UX TpaduKaMm.

Pacnio3HaBath  KBajpaTH4Hyr0 (QYHKUIMIO 10 QopMmysie, MNPUBOJUTH IPUMEPHI
KBaJPAaTUYHBIX QYHKIUI U3 peabHON JKU3HU, (PU3UKH, TEOMETPHH.

Apugmemuueckan u ceomempuyeckan npozpeccuu

Pacrnio3naBathe apuMeTHIECKYIO U TEOMETPUIECKYIO MPOTPECCHH TPU Pa3HBIX Crocodax
3aJlaHus.

BbINONMHATE BBIYMCIEHUS C UCIOJIb30BaHHEM (opMyn N-ro ujieHa apudMernyeckol u
IreOMETPUYECKOM Mporpeccuii, cymMmbl HEpBbBIX N wieHOB (C OHOpPOH Ha CHPaBOYHYIO
nH(popMaIuIo).

Pemiate 3aaum, CBA3aHHBIE C YUCIOBBIMH I1OCIEA0BATEILHOCTAMH, B TOM YHCIIE 3a/1a4l
U3 peasTbHOM KHU3HH (C HCIIOIH30BAHHEM KAIBKYIIATOPA, IH(PPOBBIX TEXHOJIOTHIA).

IIJITAHUPYEMBIE ITPEJIMETHBIE PE3YJIbTAThI OCBOEHHS ITPUMEPHOI

PABOYEN ITPOTPAMMEBI KYPCA «TEOMETPH SI»

(ITO TOAAM OBYYEHNA)

OcBoenne yuebHOro kypca «l'eomMeTpus» Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHUs
JOJKHO o0ecreunBaTh JOCTUKEHHUE CIASAYIOUINX MTPEIMETHBIX 00pa30BaTeIbHbIX PE3yIbTaTOB:

7 KJIACC

Pacrio3HaBaTh M3ydeHHBIE TeoMeTpuYeckue (QUrypsl, ONpeAesITbh HUX B3aUMHOE
pacrnojiokeHue, u300paxarb T€OMETpUYEeCKHE (UTYpHI; BBINOJHITH YEPTEKH IO YCIOBHUIO
3anaun. V3MepsATh JIMHEHHBIE W YITIOBBIE BEIMYMHBL. Pemarh 3a1auv Ha BBIYMCIICHUE JJIUH
OTPE3KOB U BEJIMYHH YIJIOB.

Jlenatb TpyOyI0 OLIEHKY JMHEHHBIX U YIJIOBBIX BEJMYMH MPEIMETOB B pealbHON JKU3HHU,
pa3MepoB NMPUPOAHBIX 0OBEKTOB. Paznuyarh pa3mMepbl 3TUX 0OBEKTOB 110 MOPSAKY BETUUYHUHBI.

CTpouTh 4epTeKu K reOMETPUYECKUM 3ajjauyaM (C MCIIOJIb30BAaHHEM CMBICIIOBOW OIOPHI:
HABOJAIIME BOMPOCH! H/WIIN alIropuT™Ma Y4eOHBIX AeHCTBHIA).

Ilonp30BaTbcd TNpU3HAKAMU paBEHCTBA TPEYTOJIBHUKOB, HCIIOJIB30BAaTh IPU3HAKUA U
CBOWCTBA paBHOOEIPEHHBIX TPEYTOJILHUKOB IIPU PEIICHUH 3a/1a4.

[IpoBoaNTH TOKA3aTENbCTBA HECIOKHBIX T€OMETPUUECKUX TEOPEM.

Ilonp30BaTbed NpHU3HAKaAMHM PABEHCTBA NPSIMOYTOJIBHBIX TPEYTOJIBHUKOB, CBOWCTBOM
MeAMaHbl, NPOBEAEHHOM K TUIOTEHY3€ MpPSMOYIOJbHOTO TPEYrojiibHUKAa, B pPELIEHUU
reOMETPUYECKUX 3a7ad (C HCIHOJIb30BAaHUEM 3pUTENbHONW HArJSAHOCTH H/MIM BepOalbHOM
OTIOPBHI).

OmnpenensaTs MapamieIbHOCTh MPSMBIX C MOMOIIBIO YITIOB, KOTOpble 00pa3yeT ¢ HUMH
cekymas. OnpenensTh NapayuieIbHOCTh MPSMBIX C TIOMOIIbIO PABEHCTBA PACCTOSHUN OT TOYEK
OJIHOU IIPSIMOM 10 TOYEK JAPYroy IpsiMOiA.

Pemrate 3a1aun Ha kier4aToi Oymare.

[IpoBOIUTH BBIYMCICHHS M HAXOJUTh YHUCIOBBbIE M OYKBEHHBIC 3HA4YCHHUS YIJIOB B



FEOMETPUUYECKUX  3aJayax C  HCIOJIb30BAaHMEM CYMMBl  YIJIOB  TPEYrOJbHUKOB U
MHOTOYT'OJIbHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX IMpH IEPECEUECHUU MABYX NapalieIbHbIX
IpsIMBIX ceKyllel. PemaTs npakTuyeckue 3a1aun Ha HAXOKJECHUE YTJIOB.

NwmeTts npencrabiieHne o MOHSITHE FEOMETPUUECKOIO MECTA TOUEK.

DopMyIMpOBaTh ONPEIEIIEHNS OKPYKHOCTH M Kpyra, XOpJbl U JUaMeTpa OKPYKHOCTH,
MOJIb30BATHCS UX CBOMCTBAMH. ¥ METh IPUMEHATH 3TH CBOMCTBA MPHU PEIICHUH 3a/1au.

OpueHTHpOBaTbCA B MOHATHUSAX: ONMCAHHAs OKOJO TPEYTrOJIbHMKA OKPYXXHOCTb, LIEHTP
OMMCAaHHOIN OKpyx)HOCTU. OnepupoBaTh Ha 0a30BOM ypOBHE (paKTaMU O TOM, YTO OMCCEKTPHUCHI
YIJI0B TPEYTOJbHUKA [IEPECEKAOTCS B OJJHOM TOUKE, U O TOM, YTO CEPEANHHBIE IEPIEHAUKYISPbI
K CTOpPOHAM TPEYrojbHUKA NEPECEKalOTCs B OAHON TOUKE.

OpueHTHpOBaTbCA B NOHATHUSIX U ONEpUpOBaTb Ha 0a30BOM YpOBHE: KacaTelbHas K
OKPYKHOCTH, TeOpeMa O MEePIEHANKYIIPHOCTH KacaTeIbHOU U pajuyca, MPOBEAEHHOTO K TOUKE
KacaHusl.

Nwmets mpencTaBieHre O MPOCTEHIINX MEOMETPUYECKUX HEPABEHCTB, UX MPAKTUYECKOM
CMBICIIE.

[IpoBOANTH OCHOBHBIE T€OMETPUYECKHIE MTOCTPOCHHS C TOMOIIBIO IUPKYIS U TNHEHKU.

8 KUIACC

Pacrio3naBaTh OCHOBHBIC BHJIBI YETHIPEXYTOJBHUKOB, MX 3JIEMCHTHI, MOJB30BAThCS HMX
CBOWCTBaMH IPH PEIICHUH T€OMETPHUECKUX 33]1au.

OpHeHTHPOBATBCS B IOHSATUM — TOYKH TEPECCUYCHUS MEIUaH TPEYrojibHUKa (IEHTpa
Macc) B pEIICHUH 3a]1a4.

Brnagers moHsATHEM CpeHEW JTMHUU TPEYTOJIBHUKA U TPAICIHU, IPUMECHITh X CBOWCTBA
IPU PEIICHUH MPOCTSHINNX TeOMETPHUUSCKUX 3a1au. MiMeTh npencrabieHue o Teopeme daieca u
TEOpeMe O MPOMOPITMOHATBHBIX OTPE3Kax, MPUMEHSTh WX JIJIS PEHICHHUS MPAKTHYECKUX 3a1a4 (¢
OTIOPO¥ Ha 3pPUTENBHYIO HATJISTHOCTH).

[MpuMmeHsITh  TpU3HAKH  TOMOOWS  TPEYTOJIBHHKOB B PEIICHWH  HECIOKHBIX
TEOMETPHUECKUX 3aJ1ad.

[Tone3oBatbest Teopemoit [ludaropa s pemeHuss TEOMETPUUSCKUX M MPAKTHICCKUX
3a/ad.

Brnagerp TOHATHSAMH CHHYCa, KOCHHYCAa M TaHTEHCAa OCTPOTO yIiia MPSMOYTOJILHOTO
TpeyroiabHuKa. [lonap30BaThCsl STUMHU TMOHSATUSMHU AN PEUICHHs] MPaKTUYEeCKUX 3amad (mpu
HEOOXOAMMOCTH C OTIOPOI Ha aJITOPUTM TIPABUJIIA).

Boruncnsate (paznuyHbIME criocobamu) (C Omopoil Ha CHpaBOYHYIO HMH(DOPMAIIHIO)
IUIONIA/Ib TPEYTOJbHUKA W TUIOMIAJd MHOTOYTOJBHBIX (UTYp (MOJB3YSICh, T€ HEOOXOIHMO,
KanbKynaTopoM). [I[puMeHsITh MOTydeHHbIE YMEHHUS B TPAKTUYECKHX 3a]auax.

Bragers MOHATHSMH BIIMCAHHOTO W IEHTPAJIBHOTO YIJIa, WCIOJIB30BAaTh TEOPEMBI O
BIIMCAHHBIX YIJIAX, yIJIax MEXIY XOpJaMu (CeKyIIMMHU) U YIiie MeXIy KacaTelIbHON U XOpaoi
MIPH PEIICHUH POCTSHIINX TeOMETPUICCKHX 3a]1ad.

Brnagers moHsATHEM OMHMCAHHOTO YETHIPEXYTOJbHUKA, TPUMEHSTHh CBOWCTBA OMHCAHHOTO
YeTBHIPEXYTOJIbHUKA TP PEIICHUH MTPOCTEHIINX 3a/1a4.

[IpuMeHsITh MONTYYeHHBIE 3HAHUSI HAa MPAKTUKE — CTPOUTh MAaTEMaTHYECKUE MOJIENU IS
3aJ1a4 peajbHOW JKU3HH M TIPOBOJIUTH COOTBETCTBYIONINE BBIUMNCIICHHUS C IPUMEHEHUEM ITOI00MS
U TPUTOHOMETPUH (TIOTB3YSICh, T/Ie HEOOXOUMO, KaTbKYIATOPOM).

9 KUIACC

3HaTh TPUTOHOMETPUYECKHE (YHKIIUU OCTPBIX YIJIOB, HAaXOJUTh C HUX IOMOIIBIO
pa3jIMyYHbIE  DJIEMEHTHl  NPSMOYIOJBHOTO  TPEYTOJIbHHKA  (PEIIEHHE MPSIMOYrOJIbHBIX
TPEeYroJabHUKOBY»). HaxoauTh (¢ MOMOIIBI0 KaJIbKYJISATOpa) IIMHBI U YIJIbl JUIsl HETaOIMYHBIX
3HA4YCHUMN.

Ilonp30oBaTbecs  opMysiaMHd  HpPHUBEJEHHSA M OCHOBHBIM  TPUTOHOMETPUYECKUM



TOKIAECTBOM JUISI HAXOXKACHUS COOTHOIICHUIH MEXIYy TPUTOHOMETPUYECKUMH BETUYMHAMH (C
OTIOpPO¥ Ha CIIPABOYHYIO HH(POPMAITHIO).

Vcnonp30BaTh TEOPEMBl CHHYCOB U KOCUHYCOB ISl HAXOXKACHUS Pa3IMYHBIX AJIEMEHTOB
TPEYrojbHUKA («pELIEHUE TPEYTrOoJbHUKOBY), MNPUMEHATh HX IPU PELIEHUH MPOCTEHIINX
TreOMETPUYECKUX 3a/1aU.

Bnaners noHATHAMH 1peoOpa3oBaHUs  1000US, COOTBETCTBEHHBIX AIIEMEHTOB
nogo0ubIX ¢uryp. Ilonp3oBarbesi CBOMCTBaAMHM TOJAOOHMS MPOU3BOJIBHBIX (QUTYp, YMETh
BBIUUCIIATh JUIMHBI U HAXOAUTh YIJIbl y MOJOOHBIX GUIyp (110 aIropuTMy y4eOHBIX AEHCTBUI).
[IpuMeHsTH CBOWCTBAa MOAOOMS B TPAKTUYECKUX 3a7adax. YMETh NPUBOAUTH IPUMEPHI
MOJ00HBIX (PUTYp B OKPYKAIOIIIEM MHUE.

[Tonp30oBaTbess TeopeMamu (IO BU3YAJILHOM OIMOpE) O MPOM3BEACHUH OTPE3KOB XOpJ, O
IIPOM3BEACHUH OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeabHOM.

[Tonp30BaTbcs BEKTOpAaMH, IMOHMMATh HMX TEOMETPUYECKMA W (U3NYECKUN CMBICI,
IOPUMEHATh MX B PELICHUM TIeOMETpUYecKUX M ¢u3ndeckux 3anad. [IpuMeHsTs ckanspHoe
NPOM3BEACHNE BEKTOPOB /ISl HAXOXKICHUS JUTHH U YTJIOB.

ITonp30BaTbcs METOAOM KOOPJAMHAT Ha IUIOCKOCTH, IPHUMEHATh €ro B PELICHUU
reOMETPUYECKUX U MPAKTUIECKUX 3a/1a4.

Brnaners NOHATUSAMM MPaBUIIBHOTO MHOI'OYTOJIBHUKA, UIMHBI OKPY)KHOCTH, JUIMHBI JYTU
OKPYXXHOCTH M PaJMaHHON Mephl yrila, yMETh BBIYHMCIATH IUIOMIAJh Kpyra W ero vacred (c
ONOpoil Ha crnpaBouyHy HHpOpMauuio). [IpUMeHSATh MoJydyeHHbIE YMEHHMS B HPAKTUYECKHX
3a/1ayax.

HaxoauTte ocu (WM LEHTPbI) CUMMETPUU (QUIYp, MPUMEHATh JBHKEHUS IUIOCKOCTH B
IIPOCTEUIINX CIIyqasiX.

[IpuMeHATH MOJyuyeHHbIE 3HAHUS Ha MPAKTHKE — CTPOUTh MaTeMaTUYeCKUe MOJENH IS
3aJa4 peaqbHON KU3HU M TPOBOJUTH COOTBETCTBYIOIINE BHIYMCIICHUS C TPUMEHEHHEM 010015
U TPUTOHOMETPHUECKUX (PYHKIMH (TIONIB3YSCh, I'71e HEOOX0IUMO, KAIBKYITOPOM).

IIJTAHUPYEMBIE ITPEJMETHBIE PE3YJIbTATHI OCBOEHW S ITPUMEPHOI

PABOYEN ITPOI'PAMMEI KYPCA «BEPOSITHOCTh I CTATUCTUKA (TTO

I'OAAM OBYYEHUA)

[IpenMeTHbIe pe3yabTaThl OCBOEHHS Kypca «BeposTHOCTh U cTaTUCTHKa» B 7—9 Kilaccax
XapaKTEpU3YIOTCS CIEAYIOINUMU YMEHUSMH.

7 KUIIACC

Uwurate wHGOPMAIUIO, TPEJACTABICHHYIO B Ta0JIMIIAX, HA JHAarpaMMax; MPEICTaBIISITh
JaHHBbIE B BUJE TaONUIl, CTPOUTH AUArpaMMbl (CTOJIOMKOBBIE (CTOJIOYATHIE) M KPYTrOBBIE) IO
MaccHBaM 3Ha4eHUH (C UCTIOIb30BaHUEM 3PUTEIHLHON HATJISTHOCTH U/ WA BEpOATILHOM OTOPHI).

OnuceiBaTh W HHTEPIPETUPOBATH pPEATbHBIC YHCIOBBIC JAHHBIC, IMPEICTABICHHBIC B
Ta0JINIaX, HA JUarpaMMax, rpaukax.

OpueHTHpOBaTbCS B TMOHSATHUSX WM ONEPUPOBATH MMU Ha 0a30BOM YpOBHE: CpeIHee
apudmeTHyecKoe, MeraHa, HanOoJIbIIee U HAaNMEHbIIIee 3HAYCHHUS, Pa3Max.

NMeTs mpencTaBieHue O CIydailHOM HM3MEHYMBOCTH Ha MpUMEpax IeH, (pU3udecKux
BCJIMYMH, AaHTPOIIOMETPHUYSCKHUX JIAHHBIX; HWMETh TNPEJCTABICHHE O CTaTUCTHYCCKOH
YCTOMYUBOCTH.

8 KIIACC

N3Bnexkatp u mpeoOpa3oBbBaTh HHGOPMAIHMIO, TPEACTABICHHYI0 B BHAC TaOHII,
quarpamm, rpaduKoB; MPeACTaBIATh JaHHBIE B BUE TAONUII, AUarpaMMm, TpaduKoB.

OnuceiBaTh TOCJIE COBMECTHOTO aHaIHW3a JJaHHBIE C IOMOMIBI0 CTAaTUCTHYECKUX
MoKa3aTeNei: CpeHUX 3HAYEeHUW M Mep pacceuBaHMs (pa3Max, JUCIEPCUS U CTaHIAapTHOE
OTKJIOHCHHE).



HaxomuTh 4YacTOTHI YMCIOBBIX 3HAUEHUH M YACTOThI COOBITUH, B TOM YHCIE IO
pe3ysbTaTaM W3MEpEeHUH W HAOMIOJCHUN (C MCTIOIB30BAHUEM 3PUTEIFHON HATJISAHOCTH H/HITH
BepOAJIbHOM OTIOPHI).

HaxomuTe BEpOSTHOCTM CIy4allHBIX COOBITHI B  OIBITaX, 3HAs BEPOSTHOCTH
DJIEMEHTAPHBIX COOBITUH, B TOM YHCJIE B ONBITAX C PAaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMH
COOBITUSAMH (C UCITOJIB30BAHUEM 3PUTEILHON HATJISTHOCTH W/WIH BEpOaIbHON OTIOPHI).

Hwmets mpezacraBieHrne 0 rpadUuecKux MOJENAX: JACPEBO CIYyYaHOTO SKCHEPUMEHTA,
JarpaMMBbl Disiepa, YMcIoBas psMast.

OnepupoBarh MOHATHSIMH Ha 0230BOM YPOBHE: MHOXECTBO, MTOJMHOKECTBO; BHITIOTHSTh
olepanvy HaJ MHOXECTBAMH: OOBEAMHEHHUE, IePECEYCHUE, JIOTIOJIHEHUE; TMEePEeYHCIISITh
AJIEMEHTHI MHOXKECTB; IPUMEHSITh CBOMCTBA MHOYKECTB (C UCIIOJIB30BAHNEM BU3YAIBHOMN OIOPHI).

Wwmets npencrapieHune o rpa@uyeckoM MpeICTaBICHUE MHOXKECTB M CBSI3ei MEXIy HUMHU
JUTSL OTIMCAHUS TIPOIIECCOB U SIBIICHUH, B TOM YHCJIE MPH PEIICHUH 3a/1ad U3 JAPYTUX YIeOHBIX
NPEMETOB H KYPCOB.

9 KUIACC

W3pnekath © TpeoOpa3oBbIBaTh HHPOPMALHUIO, TPEACTABICHHYI0 B Pa3IUYHBIX
UCTOYHUKAX B BHJE TaOJIML, IuarpamMM, IpaukoB; MpPeJICTaBIATh JaHHbIE B BUAE TaOJMIL,
ararpaMm, rpadukos.

Pemate mpocteiinmue 3ajaud OpraHU30BaHHBIM IE€peOOPOM BapHAHTOB, a TaKXKe C
MCII0JIb30BaHNEM KOMOMHATOPHBIX IIPABUII U METO/OB.

Hwmers mpezacraBieHue 00 ONMCATENbHBIX XapaKTEPUCTHKAX JUI MACCHUBOB YHCIIOBBIX
JTAHHBIX, B TOM YHCJIE CPEJHUE 3HAYECHUS U MEPBI PACCEUBAHUA.

HaxoauTe 4acTOThl 3HA4€HUH M YacTOThl COOBITHS, B TOM YHUCIE IOJIb3YAChH
pe3yibTataMu TPOBEAEHHBIX W3MEPCHHW HW HaOMIOJCHUH (C ONMOpOH Ha CIPaBOYHYIO
UH(OpMAILIHIO).

HaxoauTh BEpOSITHOCTH Cly4yallHBIX COOBITHII B M3YYEHHBIX OIBITaX, B TOM 4YHCIE B
OTBITaX C PAaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMHU COOBITHUSMH, B CEpUSIX UCIBITAHUNA IO MEPBOTO
ycrexa, B Cepusax UCIbITaHUN bepHyium.

NMeTs npeacTaBiaeHue o ClydallHON BEJIMYUHE U O PACIIPEIEICHUN BEPOSITHOCTEN.

Nwmets npezacraBiieHne 0 3aKoHEe OOJIBIINX YHCEN KaK O MPOSIBIEHUU 3aKOHOMEPHOCTHU B
CJlydyaifHON M3MEHUMBOCTH M O POJIM 3aKOHA OOJIBIINX YKMCEN B IPUPOJIE U OOIIECTBE.






TEMATHUYECKOE IINTAHUPOBAHUE MATEMATHUKA

5 KJIIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne i/ P Konrpoubnbie IIpakTHyeckue (1upp )
NMPorpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
1 Harypanbublie uncna. JleiicTBus ¢ 43 1 bubnuoreka [{OK
HaTypaJIbHBIMU YUCIIAMU https://m.edsoo.ru/7f4131ce
5 Harnsinnas reomerpus. JInnuu Ha 12 9 bubnunoreka LIOK
MIJIOCKOCTH https://m.edsoo.ru/7f4131ce
bubnunoreka LIOK
3 OOkIkHOBeHHBIC ApOOH 48 . https://m.edsoo.ru/7f4131ce
bubnunoreka LIOK
4 Harnsignas reomerpusi. MHOTOYTrOJIBHUKH 10 1 https://m.edsoo.ru/7fA131ce
bubnmorexa LIOK
> JlecaTurrbIe Apodn 38 . https://m.edsoo.ru/7f4131ce
6 Harnsonas reomerpusi. Tena u purypsi B 9 1 bubmuoreka [IOK
IIPOCTPAHCTBE https://m.edsoo.ru/7f4131ce
bu6mmoteka IIOK
! HosToperne n 0dodmerHe 10 . https://m.edsoo.ru/7f4131ce
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170 4 4
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6 KIACC MATEMATHKA

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaunMeHoBaHue pa3aesioB H TEM nuppoBbIe
Ne n/m P Konrpoubusie IIpakTuueckue (pp )
NMPorpamMmbl Bceero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
bub6numoreka [IOK
! Harypaibubie wncia 30 ! https://m.edsoo.ru/7f414736
5 Harnsgnas reomerpus. [Ipsimbie Ha 7 bubnnorexa [JOK
IUIOCKOCTH https://m.edsoo.ru/7f414736
bubnuoreka [{OK
3 Jpobu 32 ! ! https://m.edsoo.ru/7f414736
bubmuoreka [{OK
4 Harnsannas reomerpusi. Cummerpust 6 1 https:/m.edsoo.ru/7f414736
bubnmorexa LIOK
> Bripaxcermst ¢ Oyksamu 6 https://m.edsoo.ru/7f414736
5 Harnsanas reomerpusi. @urypsi Ha 14 1 1 bubnmorexa LIOK
IUIOCKOCTH https://m.edsoo.ru/7f414736
bu6nmorexa LIOK
7 [TonoxuTenbHbIe U OTPULIATENIbHBIEC YUCIIA 40 1 https://m.edsoo.ru/7f414736
bu6nmorexa LIOK
8 IpesicTaBNeHne IaHHbIX 6 ! https://m.edsoo0.ru/7f414736
9 Harnsanas reomerpusi. @urypsl B 9 1 bubnunorexa LIOK
MPOCTPAHCTBE https://m.eds00.ru/7f414736
10 [ToBTOpeHnue, 06001IeHNE, 20 1 bubmunoreka [JOK
cucTeMaTu3anus https://m.edsoo.ru/7f414736
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 5 5
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TEMATHYECKOE IINTAHUPOBAHUE AJI'EBPA

7 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudposbie
Ne n/m P Konrpoubnbie IIpakTHyeckue (1ubp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
1 Yucia u BeIYKCIICHU. PalinoHalibHbIE 95 1 bubmuoreka [JOK
yucia https://m.edso0o.ru/7f415b90
bubmuorexa [JOK
2 AJrCOPanteCKNe BEIPAKCHHA 27 ! https://m.edso0o.ru/7f415b90
bubmuorexa [JOK
3 Y PaBHCHHI H HCPABCHCTBA 20 ! https://m.edso00.ru/7f415b90
bu6mmoreka [IOK
4 Koopanwatst u rpaguici. Gyniiuin 24 1 https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
> Tosroperne i 060buieHe 6 ! https://m.edso00.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 0



https://m.edsoo.ru/7f415b90
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8 KIIACC AJITEBPA

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
bu6mmoreka [IOK
1 4 .Ks 1
ucia v BeruuciaeHus. KBajpaTHbeie KOpHU 5 https://m.edsoo.ru/7f417af8
5 Uucna u Beruncienus. CTeneHsp ¢ 1ebiM 7 bubmuorexa [JOK
[I0Ka3aTeeM https://m.edsoo.ru/7f417af8
AnrebpanyecKue BhIPAKECHHUS. bubnuorexa [JOK
3 . 5 1
KBanpatubiii TpéxuiieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. 15 1 bubnnorexa [HOK
Anrebpaunyeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagparHbie 15 1 bubnmnoreka [JOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 13 bubnuoteka [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7fA17af8
bu6mmoreka [IOK
8 DyHKIH. OCHOBHBIE [IOHATHS > https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
o DyrKumn. Hucsnossie GyHKumn o https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
10 TosToperme 1 0bobmene 6 1 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 0
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9 KIIACC AJITEBPA

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
1 Yucna u BerunciieHus. JleiicTBUTENbHEIC 9 bubnuoreka [JOK
yucia https://m.edso00.ru/7f419d08
5 YpaBHEHUs 1 HEPABEHCTBA. Y PaBHEHUS C 14 1 bubmmoreka [JOK
OJHOU MepeMEeHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnnoreka [JOK
ypaBHEHUI https://m.edso0o.ru/7f419d08
bubnuoreka [{OK
4 VYpaBHeHus u HepaBeHcTBa. HepaBencTBa 16 1 https:/m.edsoo.ru/7f419d08
bu6mmoteka [IOK
) 1 1
> YHKHHH 6 https://m.edso00.ru/7f419d08
bubmmoreka IIOK
q 1 1
6 HCJIOBEIE IIOCIIEIOBATEILHOCTH 5 https://m.edso0.ru/7f419d08
7 [ToBTOpenue, 0600IIEHNE, CUCTEMATHU3AIIHS 18 1 bu6nmmoteka LIOK
3HAHUM https://m.edso00.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6 0 Hepens
Heaens

Heaens
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TEMATHYECKOE IINTAHUPOBAHUE 'EOMETPUS

7 KIIACC
KoJsnyecTBO 4acoB JIeKTPOHHbIE
HanmeHoBaHMe pa3ae/ioB U TeM uudposbie
Ne i/ P Konrpoubnble IIpakTHyeckue (1ubp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
[Ipocreiimne reomeTpuueckue GUrypsl u
1 I/If cBorictBa. M3me epHHe reOMi I/I}‘IIIZECKI/IX 14 bubmmorexa [JOK
' P P https://m.edsoo.ru/7f415e2e
BEJIMYUH
bubmuorexa [JOK
2 TpeyrombHiin 22 1 https://m.edsoo.ru/7f415e2e
3 [TapannensHble IpsAMBIE, CYyMMa YIJI0B 14 1 bubnnoreka [JOK
TpEeyroJbHUKA https://m.edsoo.ru/7f415e2e
4 OxpyxHocTb U Kpyr. ['eomerpuueckue 14 1 bubnnoreka [JOK
IIOCTPOEHUS https://m.edsoo.ru/7f415e2e
. bubnuoteka [JOK
IT 4 1
> OBTOpeHHE, 06obIeHHe SHaHHi https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 0
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8 KIACC I'EOMETPUA

KounyecTBO yacoB JIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
N bu6mmoreka [IOK
1 q 12 1
CTRIPEXYTONBRARA https://m.edsoo.ru/7f417e18
Teopema dasneca u Teopema o
2 MPOMOPIIMOHAIBHBIX OTPE3KaX, MOJOOHbIE 15 1 bubmmorexa [JOK
poTopH P - 1A https://m.edsoo.ru/7f417e18
TPEYTOJIbHUKHU
[Inomans. Haxoxaenue miomanei
3 Tpe IHOJ?BHI/IKOB u i[/[Horo O;IHI[LIX ¢bur 14 1 bubmorexa HOK
peyr yr P https://m.edsoo.ru/7f417e18
[Tnomanu nonobHbIX puryp
4 Teopema [Iudaropa u Hauana 10 1 bubnnoreka [JOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vsl B OKpykHOCTU. Brincannsie n
5 ONMCAHHBIE YEThIPEX YT OJIbHUKH. 13 1 bubnnoreka [JOK
Kacarenbnbie k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYXHOCTEN
. bubnuotexa [JOK
IT 4 1
6 OBTOpeHHE, 060bueHHe SHanHil https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6 0
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9 KIACC 'EOMETPUA

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHnoBaHue pa3/jesioB U TeM uu@ppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (ipp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 Tpuronomerpusi. Teopembl KOCHHYCOB U 16 1 bubnmnoreka HOK
CUHYyCOB. PellieHne TpeyroibHUKOB https://m.edsoo.ru/7f41al2c
[IpeobOpaszoBanue mogodus. Merpuueckue Bbu6mmoreka [JOK
2 10 1
COOTHOUIEHUS B OKPYKHOCTHU https://m.edsoo.ru/7f41al2c
bubnunoreka LIOK
B 12 1
3 CITOPH! https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPIMHATHI HAa TIOCKOCTH 9 1 bubmorexa OK
p PA https://m.edsoo.ru/7f4lal2c
[IpaBunbHBIE MHOTOYTOJIBHUKH. [[TMHA
5 OKPY’KHOCTH M IUIOIIa/lb Kpyra 8 brbmmorexa LTOK
Py B Hv pyra. https://m.edsoo.ru/7f41al2c
Brruncnenue miomaeit
bubmmoteka IIOK
6 JlBIDKCHHS IIOCKOCTH 6 https://m.edsoo.ru/7f41al2c
7 [ToBTOpeHnue, 06061IeHNE, cCUCTEeMaTH3alus 7 9 bubmmnoreka HOK
3HaHUHI https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 0
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TEMATHYECKOE IINTAHUPOBAHUE CTATUCTHUKA

7 KIIACC
KouunyecTBO yacoB JIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM unpposbIie
Ne i/ P Konrpoubnble IIpakTHyeckue (1ubp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
bubmuorexa [JOK
L HpezcTasieRue JaHHRX ! 2 https://m.edsoo.ru/7f415fdc
bu6mmorexa [IOK
2 Omncaterbhas cTatheThica 8 1 https://m.edsoo.ru/7f415fdc
. bubnuorexa [JOK
3 Citysaiiias H3MCH'HBOCTE 0 1 https://m.edsoo.ru/7f415fdc
bu6mmoreka [IOK
4 Beenenne B Teopuio rpagos 4 https://m.edsoo.ru/7f415fdc
5 BeposTHOCTB U yacToTa CIly4aitHOro 4 1 bubnnorexka [JOK
COOBITHS https://m.edsoo.ru/7f415fdc
. bubnuoteka [JOK
2
6 O0001menne, cucreMaTH3aIus 3SHAHUH 5 https://m.edsoo.ru/7f415fdc
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 5
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8 KIIACC CTATUCTHKA

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
bu6mmoreka [IOK
! Hosropere kypea 7 acca 4 https://m.edso0.ru/7f417fb2
5 OmnucarenpHas craTucTuka. PaccenBanue 4 bubmuorexa [JOK
JAHHBIX https://m.edsoo.ru/7f417fb2
bubmuorexa [JOK
3 Muoxectsa 4 https://m.edso0.ru/7f417fb2
. bubmuorexa [JOK
4 BeposiTHOCTB ciy4aifHOTO COOBITHS 6 1 https://m.edsoo.ru/7f417fb2
bu6mmoreka [JOK
> Brejierme B TeopHio rpagos 4 https://m.edsoo.ru/7f417fb2
. bubnuoteka [JOK
6 Caysafiseie coObITHA 8 https://m.edsoo.ru/7f417fb2
. bubnuoteka [JOK
7 4 2
O0006111eH1E, CUCTEMATH3AlIUS 3HAHUI https://m.edsoo.ru/7f417f62
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 1
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9 KIIACC CTATUCTHKA

N HaumenoBan KoumnuecTBo yacon DJIeKTPOHHbBIE
© | He pa3aesioB (uudposbie)
n/ Bcer  Konrtpoabn  Ilpakruueck
H TeM oOpa3oBaTe/ibHbIE
I 0 ble padoThbI ue padboThbl
NMPorpamMmbl pecypchl
IToBTOpEeHne bubnmoreka [JOK
Kypca 8 4 https://m.edsoo.ru/7f41a
KJjiacca 302
DJIeMEHTHI bubmuorexa [JOK
KOMOUHATOpH 4 1 https://m.edsoo.ru/7f41a
KH 302
I'eomerpuueck bubnmnoreka HOK
as 4 https://m.edsoo.ru/7f41a
BEPOSATHOCTD 302
bubmuorexa [JOK
HcnbiTanus
6 1 https://m.edsoo.ru/7f41a
bepnynnu 302
Corvaaiiias bubmuorexa [JOK
i 6 https://m.edsoo.ru/7f41a
BCIIMYHHA 302
bubnnoreka IIOK
0606 ,
ODIIEHHe 10 1 https://m.edsoo.ru/7f41a
KOHTPOJTb 302
OBIIEE
KOJIMYECTBO
4 1 2
YACOBIIO 3
I[MTPOTPAMME
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