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[TOACHUTEJIbHASA 3AIINCKA

Paboyass mporpamMMa Mo MaremMaThke A OOydaromuXcs C 3aJIepiKKOM
ncuxuyeckoro pazsutus (nanee — 311P) Ha ypoBHE 0CHOBHOTO 00111€T0 00pa30BaHUs
noarorosieHa MBOY 1. Mypmancka COILl Ne2l na ocHoBe denepanbHOro
rOCyIapCTBEHHOTO 00pa30BaTeIbHOTO CTaHIapTa OCHOBHOTO OOIIETO 00pa3oBaHus
(ITpuka3z Munnpocemnienuss Poccun ot 31.05.2021 1. Ne 287, 3apeructpupoBan
MunuctepctBoM toctuiuu  Poccuiickoir  @enepaunu  05.07.2021 1, per
Homep 64101) (manee — ®I'OC O0O), [IpumepHoIt aganTUPOBAHHOM OCHOBHOM
o0pazoBaTeIbHOW MPOrpaMMbl OCHOBHOTO OOIIEro 0O0pa3oBaHUs OOYy4arOIIUXCS C
3amepxkkoil mecuxudeckoro passutus (nanee — [TAOOIT OOO 3IIP), [IpumepHoi
paboyeil mporpaMMbl OCHOBHOTO  OOmIero oOpa3oBaHUsi 1O  MPEIMETY
«Marematukay, [IpumepHOi porpaMMbl BOCIIUTAHUS, C YYETOM PACTIPEACICHHbBIX
0 KJ1accaM MpOBepsieMbIX TPEOOBAHUI K pe3yJibTaTaM OCBOCHUST AJanTHPOBAHHOM
OCHOBHOW 00pa30BaTeibHOM MpPOrpaMMbl OCHOBHOTO 0OIIEro oOpa3oBaHUs
oOyJarmuxcsi ¢ 3aJepKKON TCHUXWYECKOTO pasBUTHSA. B paboueld mporpamme
YYTEHBI HJIeH ¥ TTOJIOKeHNss KoHIenmuy pa3BUTH MaTEMaTHIECKOTO 00pa30oBaHUs
B Poccuiickoit @enepannu.

O01mas xapakTepucTUKa y4e0HOro npeamera «MareMaTuka

VYyeOunii mnpeamer «MareMaTtuka» BXOJUT B TPEAMETHYIO 00JacTh
«Marematuka u uapopmaruka». OH CIIOCOOCTBYET Pa3BUTHIO BBIUYMCIUTEIHHOU
KYyJABTYpPhl M JIOTHUECKOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHUS IOJIb30BATHCS
TOPUTMaMHU, a TaKXKe MPUOOPETEHUIO MPAKTUUECKUX HABBIKOB, HEOOXOIUMBIX B
NMOBCeAHEBHOM >ku3HU oOydaronuxcst ¢ 3[IP. YyeOnblii mpenmer pas3BuBaer
MBIIIJIEHUE, TPOCTPAHCTBEHHOE BOOOpa)xeHHe, (PYHKIIMOHAIBHYIO T'PAMOTHOCTD,
YyMEHHUSI  BOCIPUHMMATh M  KPUTUYECKH  aHAJU3MpOBaTh  HWH(MOpMaImio,
MPEACTaBICHHYIO B pa3IUYHbIX (PopMax.

OOyueHune MareMaTuke 1a€T BOZMOXKHOCTh pa3BUBaTh y ooydaromumxcs ¢ 3[1P
TOYHYI0, PAllMOHAIbHYI0O U MH(POPMATUBHYIO pedb, YMEHHE OTOMpaTh HauOosiee
MOJXOJIAIINE S3bIKOBbIC, CHMBOJIMYECKHE, TpapUUeCcKUe CPpeICTBA JJIsl BhIpaKEHUS
CYXKJICHUI M HAIJISIHOTO UX MPECTABICHMUS.

Heo6xonuMbIM KOMIIOHEHTOM OOI1I€H KYJIbTYPhl B COBPEMEHHOM TOJIKOBAHUHU
ABIIIETCST  OOIlee 3HAKOMCTBO C METOJaMU TIO3HAHUA JIeWCTBUTEIBHOCTH,
MpEACTABICHUE O TMPEAMETe W METOAaX MaTeMaThKd, WX OTIWYUN OT METOJIOB
JIPYTUX €CTECTBEHHBIX M TYMaHUTApHBIX HayK, 00 OCOOCHHOCTSX MPUMEHEHUS
MaTeMaTHKU JUIsl PEUIeHWs HAyYHbIX M TMPUKIATHBIX 3a7ad. Takum o00paszom,
MaTeMaTH4ecKoe 00pa30oBaHHWE BHOCHT CBOM BKJIaJg B (OpPMHpPOBAHHE OOIIeH
KYJIBTYpbl YEJIOBEKA.

N3ydyeHne MaTeMaTHKU TaKkKe CHOCOOCTBYET 3CTETHUUYECKOMY BOCIHUTAHHUIO
YeJ0BeKa, MOHUMAHUIO KPAacOThl U M3SIIECTBA MATEeMaTHYECKUX PACCYXKICHUM,
BOCTIPUSITUIO TEOMETPUIECKUX (POPM, YCBOCHUIO UJIEH CHUMMETPHH.

[Iporpamma oTpaxkaer cojepkaHue oOydeHus npeametry «MatemaTukay ¢
y4€TOM OCOOBIX oOOpa3oBaTelIbHBIX MOTpeOHOCTel oOyuaronuxcs ¢ 3IIP.
OBnazenue ydeOHbIM mpeamMeToM «MaremaTthka» MpeACTaBISIEeT ONPECICHHYIO
cioxkHocTh s yuamuxcs ¢ 3I1P. ¥V oGyuaronuxcs ¢ 311P Hanbosnee BbIpaKeHbI



OTCTaBaHHS B PAa3BUTUU CIIOBECHO-JOTMYECKHX (OPM MBILUIEHHUS, MO3TOMY
abCTpaKkTHBIC U OTBIICYCHHBIEC KATETOPUH UM TPYIHOIOCTYIHBL. B Toxke BpeMs mipu
CHEIHMATIbHOM 00yYEHUH 00yYaronIfecss MOTYT BBIIOJHSITH 3a/1aHUA [0 aJITOPUTMY.
OHM BOCHPUMMYMBBEI K TOMOILIM, MOTYT BBIINOJHUTH NEPEHOC HAa aHATOTMYHOE
3aJJaHUEe YCBOGHHOTO crocoba pemieHusa. CHU)KEHHE Pa3BUTHUSI MBICTUTEIbHBIX
omepauuMyd M 3aMEIJICHHOE CTAHOBJICHUE JIOTMYECKUX JEHCTBUM IPUBOIAT K
HEJIOCTATOYHOM  OCMBICIIEHHOCTH  COBEpIIAeMbIX y4eOHBIX  JeHCTBUUA. Y
oOy4aromuxcsi 3aTpyAHEHbl CUYETHBIC BBIUMCIEHMS, NPOU3BOAMMBIE B yme. B
IIMCBMEHHBIX BBIUMCICHUSAX OHH MOTYT IPONYCKaTh OJHMH M3 IPOMEKYTOUYHBIX
miaroB. [Ipu paGoTe ¢ YUCIOBBIMM BBIPAKECHUSIMH, BBIYUCICHHUEM HUX 3HAYCHMUS
MOTYT HE YJIEpXKUBaTh NPABWIBHBIA NOPANOK neWctBuil. Ilpm ympoineHuw,
npeoOpazoBaHuy BeIpakeHUH yuamuecs ¢ 3[IP He MOryT caMOCTOATEIbHO NPUHSATH
peuieHue O  IOCJIENO0BATENIBHOCTH  BBINOJHEHUA JedcTBuid. KoOHKpeTHOCTH
MBIIUIEHUS OCJIOKHSAET YCBOCHHs HABbIKA DPEIICHUS YpPaBHEHHM, HEPABEHCTB,
CUCTEMBbI ypaBHEHUN. IM MajioI0CTyITHO COBEPILIEHHE OOPATUMBIX OIEepaluil.

Huskuit  ypoBeHb pa3sBUTHS JIOTUYECKUX OIEpalldid, HEIOCTATOYHAs
0000IIEHHOCTh MBIIUICHUS 3aTPYAHSIOT H3y4dyeHue TeMbl «DYyHKUIUWU»: MpHU
onpeneneHu (yHKUUOHAIBHOW 3aBUCHMOCTH, NpPH OIKUCAHUU TIpapUuUecKoi
CUTYyallMM, HCIOJb3ysl TE€OMETPUYECKHH, anredpandeckuii, (QyHKIIMOHAIbHBII
a3bIku. Hepenko ywaniuecs He BUAST Pa3HULIBI MEXAY OOJAacTbiO ONpeNesCHUs
byHKIMU U 00J1aCThIO 3HAYCHUM.

Pemenue 3a1au conpsiKeHO ¢ TPYAHOCTAMU O(POPMIICHUS KPATKOM 3aIlUCH,
IPOBEJCHUS aHaIM3a yCIIOBUS 3ajauu, BbICNIECHUS cyliecTBeHHOro. O0yJaromuecs
c 3IIP 3arpynHstoTCs clenarb yMO3aKIOYEHHE OT OOIIEro K 4aCTHOMY, HEPEIKO
BbIOMPAIOT HEpallMOHAJIbHBIE CHOCOObI pEIEHUs, HWHOTAA OrPaHUYMBAIOTCS
MAaHUITYJIALUAMHA C YUCITAMH.

[Ipu wu3yueHunm reomeTpuueckoro wmarepuana oOydarommecs ¢ 3I1P
CTAJKMBAIOTCA C TPYAHOCTBIO  JENaThb JIOTUYECKHE  BBIBOJBI, CTPOMUTH
MIOCJENOBATENBHBIE pacCyXAcHusA. HenpouHble 3HaHHMS OCHOBHBIX TEOPEM
F€OMETPUM MPUBOJUT K OIIMOKaAM B pELUIEHWHM TIEeOMETPUYECKHX 3ajad.
OOyyaroiuecs MOTyT OJAMEHUTH (POPMYITY, HEPaBUILHO MMPUMEHUTH Teopemy. K
CEpPbE3HBIM OIIMOKAM B pEUICHWH 3a7ad MPUBOAST HEAOCTATOYHO pPA3BUTHIE
IIPOCTPAHCTBEHHBIE MPEACTABICHUS. VM CI0KHO BBITIOIHUTD YEPTEXK K YCIOBHIO, B
NUCHhMEHHBIX pab0TaX OHU HE MOTYT MPUBECTH OOBSICHEHUE K YEPTEKY.

TouyHOCTB 3aIOMHHAHKS ¥ BOCIIPOU3BEIEHUS YUEOHOTO MaTepralia CHIKEHBI
[0 MPUYHUHE CIa00CTH MHECTUYECKOM NEeSTENBHOCTH, CY>)KEHHS 00beMa MaMsTH.
Oo6yuaromumces ¢ 3I1P TpeOyeTcst Gosbllie BpeMEHM Ha 3aKperjieHue MaTepuarna,
aKTyaJau3auus 3HaHUU 110 ONIOPE IPU BOCIIPOU3BEICHUH.

Jlis  mpeonosieHus TPYIHOCTEW B HW3YYEHMHM Y4YeOHOro IpenmMera
«MartemaTuka» MperycMOTpeHaajanTaluss oO0beMa M Xxapakrepa Y4eOHOTO
MaTepHaa K o3HaBaTelIbHbIM BO3MOKHOCTAM yuatuxcs ¢ 3[1P. Ciaexyer yueOHbIi
MaTepuan MPENnoJHOCUTh HEOOJBIIMMHU MOPUUSMHU, YCIOXKHSS €ro MOCTENEHHO,
U3bICKMBATh CIIOCOOBI aJanTalluy TPYIHBIX 33JJaHUi, HEKOTOPbIE TEMBI J1aBaTh KaK
O3HAKOMUTEJIbHBIE;  HCKJIIOYaTh  OTIAEIbHBIE  TPYAHbIE  JTOKA3aTEJbCTBA;
TEOPETHUUYECKUM MaTepual PEKOMEHAYETCS u3ydaTb B IIPOLECCE ITPAKTHYECKOU
NEATEIbHOCTH IO PEIIEeHUI0 3anad. OpraHudeckoe €IMHCTBO IPAKTUYECKOM M



YMCTBEHHON JEATENIBHOCTU Y4YaIUMXCS HAa YPOKAaX MAaTeMaTHKH CHOCOOCTBYIOT
IPOYHOMY M CO3HATEIbHOMY YCBOEHHMIO Oa3MCHBIX MaTe€MaTU4YeCKHX 3HAaHUM U
YMECHUM.

Heau u 3a1a4u u3ydenusi yueoOHoro npeamera «MarteMaTuka
[TpuoputeTHbIMH yenamu 00ydeHHs] MaTeMaTuke B 5—9 Kiaccax siBISIOTCS:

" (GopMUpOBaHHUE IIEHTPATHHBIX MATEMATHUECKUX TOHITHH (YMCII0, BEIMYMHA,
reoMeTpuueckas  ¢urypa, TEpeMEHHas, BEpPOSITHOCTb,  (PYHKIHA),
o0ecreurBaromMX MPEEMCTBEHHOCTh U MEPCIIEKTUBHOCTh MaTEMaTHUIECKOTO
oOpazoBanus odyuaromuxcs ¢ 311P;

* moaBeneHue oOydarommxcs ¢ 3[IP Ha gocTymHOM It HMX YpPOBHE K
OCO3HAHHUIO B3aUMOCBS3M MAaTEMAaTHKW W OKPYXKAIOIIEero Mupa, MOHUMaHHUE
MaTeMaTHUKH KaK 4acTH OOIIel KyJIbTypbl YEJIOBEUECTBA;

" pa3BUTHUE UHTEJUICKTYaJIbHBIX U TBOPYECKHUX CIIOCOOHOCTEH 00yUaromuxcs ¢
3IIP, mno3HaBaTelbHOM  AKTHUBHOCTH,  MCCIEAOBAaTEIbCKUX  YMEHHH,
KPUTUYHOCTH MBIIIJICHUS, HHTEpeca K U3yYCHUIO MaTeMaTHKH;

* ¢opmupoBaHue (PYHKIHOHAIBLHOW MaTeMaTU4YeCKON IpaMOTHOCTH: YMEHHS
pacrio3HaBaTh MPOSIBIICHUS MATEMATUYECKUX TOHSTHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PEATBHBIX >KH3HEHHBIX CHTYAIlUSAX W TPH H3yYCHUU
IpYrux  y4eOHBIX  TPEAMETOB,  TNPOSABICHUS  3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (POopMyIHpoBaTh MX Ha S3BIKE MaTeMaTHUKU W CO37aBaTh
MaTeMaTH4YeCKHUe MOJICIIH, IPUMEHSITh OCBOCHHBIM MaTeMaTHYCCKHUH armapar
JUISL pelieHus] IPaKTUKO-OPHEHTUPOBAHHBIX 3aJlad, HWHTEPIPETHPOBATh U
OIICHUBATH IMOJYUYCHHBIC PE3YIIBTATHI.

JlocTikeHre 3Tux 1enei 00ecrneuynBaeTcs perieHueM CIeIyonuX 3a0ay.

» dopmupoBarh y oOydaromuxcsi ¢ 3[IP HaBbIkHM ydeOHO-IO3HABATEIHLHOMN
NEATCIIbHOCTH: ITUIaHUPOBaHWE palOTHI, MOMCK PAlMOHAIBHBIX ITyTeH ee
BBITIOJTHEHUSI, OCYIIIECTBICHUSI CAMOKOHTPOJIS;

" CrIoCOOCTBOBaTh MHTEJUICKTYaJbHOMY pa3BUTHIO, (POPMUpOBATH KauecTBa,
HEOOXOJMMbIC YEJIOBEKY JUIsl TOJHOIIEHHOW JKM3HU B COBPEMEHHOM
00111eCTBE, CBOWCTBEHHbIE MAaTEMAaTUUYECKOW JEATCIIbHOCTH: SICHOCTU U
TOYHOCTH  MBICIH, WHTYHUIIMH, TPOCTPAHCTBECHHBIX  IPEACTABICHHMA,
CIOCOOHOCTH K MPEOAOJCHUIO TPYIHOCTEM;

* GhopMHUPOBATh KIIFOUECBBIC KOMIICTCHIIMH YYaIIUXCs B paMKaxX IPEIMETHOM
obnactu «MaremaTrka 1 HHPOPMaTHKaY;

" pa3BUBATh NOHATHITHOE MbITIUICHHS o0ydatomtuxcs ¢ 3I1P;

" OCYHICCTBIISITH KOPPEKIMIO IMO3HABATENBHBIX MPOIECCOB OOYYAIOIIUXCS C
311P, HeoOXomUMBIX I OCBOCHHS MPOTPAMMHOTO Marepuala mo yaeOHOMY
MpeaMETy;

" mpeAycMarpuBaTh ~ BO3MOXKHOCTH  KOMIIEHCAIMM  00pa3oBaTEIbHBIX
ne(UIMTOB B OCBOGHHUM MPEIIIECTBYIONIETO MPOrPAMMHOIO Marepuana y
oOyuarontuxcs ¢ 3I1P 1 HeroCcTaTKOB B MX MaTeMaTUUE€CKOM Pa3BUTHUH,

" chopMHUPOBATh YCTOWUYMBBIA HHTEPEC YUAITUXCS K MPEAMETY;

" BBISBJIATH M Pa3BUBATh MATEMaTUYECKUE U TBOPUECKUE CIIOCOOHOCTH.
OcHOBHBIE JIMHUH COJIEpXKaHUs Kypca MaTeMaTuku B 5—9 kiaccax: «Yucna u

BBIYUCIICHUS», «Anredpa» («AnreOpanyeckue BbIpaXEHUS», «YpaBHEHUS U



HepaBeHCTBa»), «Dynkiumny, «leomerpus» («l'eomerpuueckue GUrypsl U HX
CBOMCTBa», «V3MepeHue reoMeTpuyecKuX BeIUYMH»), «BeposTHOoCTh U
CTaTUCTUKay. JlaHHbIE JINHUU Pa3BUBAIOTCA MApaJUIEIbHO, KaXKAasi B COOTBETCTBUU
c cOOCTBEHHOM JIOTWKOM, OHAKO HE HE3aBHCHMO OJIHA OT JAPYrod, a B TECHOM
KOHTaKTe U B3aumoneucTBuu. Kpome »53Toro, ux OObEAMHSET JIOTHYECKas
COCTABIIAIONIAs, TPAAUIIMOHHO MPUCYIIAs MaTEMaTHKE U TMPOHU3BIBAIONIAS BCE
MaTeMaTH4eCcKhue Kypchl W coepxarenbHble JuHHA. CPopMymupoBaHHOE B
denepaabHOM TOCYyIapCTBEHHOM 00pa30BaTEIbHOM CTaHAApTe OCHOBHOIO OOIIETO
oOpazoBaHus TpeOOBaHUE «yMETh OMNEPUPOBATh MOHATHUSMU: OIpEeTICHuE,
aKcuoma, TeopeMa, J10Ka3aTeIbCTBO; YMEHUE PACIlO3HABATh UCTUHHBIC U JIOKHBIC
BBICKa3bIBAHMSI, TPUBOJUTH MPUMEPHI U KOHTPIIPUMEPHI, CTPOUTH BHICKA3bIBAHUS U
OTpUIIAaHUS BBICKA3bIBAHMI» OTHOCUTCA KO BCEM KypcaM, a ¢GOpMHUpOBaHUE
JIOTUYECKUX YMEHHMH pacrmpenensierca Mo BCeM rojaM oOydeHHsS Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHUsI.

Conepxanue 00pa3oBaHUS, COOTBETCTBYIOIIEE MPEAMETHBIM pe3ylbTaTam
OCBOEHHMs1 paboueld TporpamMmbl, paclpeAeNéHHbIM 10 TrojaMm oOy4eHwus,
CTPYKTYPHUPOBAHO TaKUM 00pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIUIHAIEHBIM
BOIlpocaM oOydaroniuecss oOpalaiuch HEOJHOKPATHO, YTOOBI OBJIaJCHUE
MaTeMaTHYeCKUMH MOHITHIMHI U HaBBIKAMU OCYIIECTBISUIOCH TOCIEI0BAaTEIbHO U
MOCTYNaTeIbHO, C COOMIOCHNEM MPUHIMIA MPEEMCTBEHHOCTH, @ HOBBIC 3HAHHUS
BKJIFOYAJIUCh B OOILYIO CUCTEMY MaTeMAaTUYECKUX MPEACTABICHUIN 00yJaroMXCs C
3IIP, pactmpsis u yryoinss e€, oOpa3ysl IpoYyHble MHOKECTBEHHBIE CBsA3H. OO1ue
LEeJIM U3ydeHus: yueOHoro npenMera «Marematuka» npezacrasieHsl B [IpumepHoit
paboueii mporpaMmmMe 0CHOBHOTO 00IIero 00pa3oBaHUsI.

Oco0enHocT oTO0Opa ¥ aJanTanuM Y4e0HOro MarTepuasga 1o
MaTeMaTHKe

OOyuenue ydeOHOMY mpeaMery «Maremaruka» CTPOUTCA HAa CO3JAAHHUH
ONTUMAaJIbHBIX YCJIOBHM ISl YCBOEHUS! MPOTPAMMHOIO Marepuaia o0y4arouuMucs
¢ 3I1P. bonbiioe BHUMaHuUE yAensieTcs: 0TOOpy yueOHOro MaTrepuaia B COOTBETCTBUU
C NPUHIIMIIOM JOCTYIHOCTH MPU COXPAHEHUH OOIIEro 0a30BOr0 YpPOBHS, KOTOPHI
JOJKEH TIO0 COAEPKaHUI0 U 00beMY OBITh aJalTUPOBAHHBIM ISl OOYYaIOLIUXCS C
3I1P B COOTBETCTBUM C MX 0COOBIMU 00pa3zoBaTeIbLHBIMU MOTpeOHOCTIMU. CrenyeT
obnerunTh oOBIaNeHWe Martepuaniom oOyuaromumucs ¢ 3IIP mocpenctBom ero
JNETAIBHOTO OOBSACHEHUS C CUCTEMAaTHYeCKUM IOBTOPOM, MHOTOKpPAaTHOU
TPEHUPOBKM B TPUMEHEHUU 3HAHUM, WCHOJIb3yd TMPUEMbl aKTyalu3aluu
(BU3yasnbHas ornopa, naMsTKa).

PaGouass mporpamma mpenycMaTpuBaeT BHECEHHE HEKOTOPBIX M3MEHEHUH:
YMEHbIIIEHHE 00beMa TEOPETUUECKUX CBEICHUH, BEBIHECEHHE OTIEIbHBIX TEM HIIU
LEJBIX Pa3AesioB B MaTEPHUAIIbI ISl 0030pPHOT0, 03HAKOMHUTEIIBHOTO U3YUECHHUS.

N3menenus nporpammsl B 5-9 kiaccax

Mamemamuka 6 5 u 6 knaccax

B o03HakoMUTENBHOM IUIAHE 3aIJITAHUPOBAHO H3Yy4yaTh CJICAYIOIIHUE TEMBbIL:
«Pumckas nymepauus», «PaBubie Quryps», «Uununaap, konyc, mapy», «Kyoy,
«IIpsaMOyronpHbIN Mapauienenuieny, «llepeMenienre no KOOpAMHATHON MPSIMOI»,
«Mopaynb uucnay, «Hucnosble npomMexyTkuy; «Macmrad» (M3ydaercsi B Kypce



«I"eorpadusy); «M3o00pakeHne reoMeTpuueckux (GUryp Ha HEIMHOBAaHHOMN Oymare
C MHCIOJIb30BaHUEM LMPKYJsS, JIMHEWKH, YTrOJbHUKA, TpaHCOOpTHpay, «JlauHa
OKPYKHOCTH, «ITnomanp KpyTay, «ITapannenbHble PSIMBIEY,
«IleprieHauKyIspHBIE IPSAMBIEY, «OceBas U LIEHTpalbHAas CHMMETPUN» (M3ydaeTcs
B Kypce reoMerpuM); «beckoHeuHble NEPUOIUYECKHE JECATUYHBIE JpOOH.
Hecsatruunoe npubamkenne oObIKHOBEHHON ApoOm» (M3ydaeTcs B Kypce aareopsl).

B mporpamme yMEHBIIEHO KOJMYECTBO 4YacOB HA CIEAYIOIIUE TEMBI:
«Pemienue JIOTUYECKU U 3azau», «JlnHa OTPE3KA», «IIxanb,
«PacnipenenuTeNnbHbIN 3aKOH YMHOXEHUS», «3aUCh IPOU3BEACHUS ¢ OYKBEHHBIMU
MHOXUTEISIMI», «[locTpoeHune KoHpurypanuii u3 yacteil NpsMoi, OKpy>KHOCTH Ha
HEJIMHOBAaHHOW M KieTryaTod Oymare», «Jlenmutenun u kpatHbele. llpusHaku
nenuMocTn», «HaunbOonbmuii oOmMN NeauTenb U HauMMEHbIIEe OOIee KpaTHOE.
HenuMoctb cymMMmbl u npousBeAeHus». «llpuBeneHue npobu K HOBOMY
3HameHaTeno», «HaxoxxaeHue dYacTM LEenoro M LeJIoro IO €ro  4acTHy.
«Okpyrienve JecATUYHBIX JpoOei». «Pemenue 3agad nepebopoM  Bcex
BO3MOXHBIX BapHaHTOB». «CocTaBieHUE OYKBEHHBIX BBIPAKEHUU IO YCIOBHIO
3a1aun». BeICBOOOIMBIIIMECS YaChl 3aNIAHUPOBAHO MCIIOJIB30BAaTh HA MIOBTOPEHUE
(B Hayasie M KOHLIE Y4EOHOr0 rojia), Ha U3y4eHHe HanboJee TPYIHbIX U 3HAUNMBbIX
TeM: B V Kiacce — Ha pELIEHUE YpPaBHEHWM, MPUBEAEHUE APOOH K HOBOMY
3HAMEHATEII0, YMHOKEHUE U JEJICHHE AECITUUHBIX pOo0eil, u3MepeHue yrios; B VI
KJIacce — JACUCTBUSA C NOJIOKHUTEIBHBIMA M OTPULIATENIBHBIMU YHCIAMH, PELICHUE
YPaBHEHUH, CJI0KEHUE U BBIYUTAHUE YUCEII, COAEPIKALUX 1IEJIYI0 U IPOOHYIO YacTh,
Ha YMHOKEHUE U JIeJICHHE OOBIKHOBEHHBIX pOOEH.

Anzeopa
B o3HakoMuTEnpHOM  IUIaHE V3Y4YarOTCsl  CIEAYIOIIUE  TEMBI:
«ppaunonanpHbIe YHCIA. JlelicTBUTENBHBIE qyyciay, «CpaBHeHue

JEUCTBUTENFHBIX YWCEN, apu(PMETHYeCKue JeHUCTBUS C JICUCTBUTEIHHBIMU
yucinamuy, «HaxoxaeHue nNpUOMMKEHHBIX 3HAYEHUN KBAJPATHOTO KOPHS,
«Teopema Buera», «Pemenuss ypaBHEHHWH TpEeTbed M YETBEPTOU CTENECHEU
pa3NoKeHNeM Ha MHOKHTENM», «DyHKImS y =VX u ee rpaduk», «[lorpemHocTs 1
TOYHOCTh NPUOMIDKEHUs», «YeTHble W HedeTHble (QYyHKIUN», «DyHKIus y=x"»,
«DyHKIMs y= ax?, ee rpaduK U cBolicTBa. ['paduku QyHkumii y= ax? + n u y=a(x-
M)?, «YpaBHEHHE C ABYMs IEPEMEHHBIMU M €T0 rpaduk», «'padudeckuii crocod
pelieHusl CUCTeMbl ypaBHEHMiI», «/300paxkeHue ujieHOB apupmeTHdecKorl u
r€OMETPUUECKOU MPOTPECCUM TOUKAMU HAa KOOPAUHATHOM MJIOCKOCTH. JINHEWHBIN 1
HKCIIOHEHIUAIBHBIA poCT. CII0KHBIE TPOLIEHTHD.

YMEHBIIEHO KOJIMYECTBO YAacOB Ha u3ydeHue TeM: «DPopmylibl»,
«/loka3arenbCcTBO TOXKIECTBY», «JIMHEWHOE ypaBHEHHE C JBYMs HEU3BECTHBIMN,
«I"paduk TMHEWHOTO YpaBHEHHUS C IBYMS IEPEMEHHBIMIY, «I padudeckoe perieHme
JUHENHBIX YPAaBHEHM W CHCTEM JIMHEHHBIX YypaBHEHHMiD», «CBoMcTBa
KBaJIPAaTUIHON (PYHKITUNY.

BricBoOoiMBIIMECST Yachl 3alJIaHUPOBAHO MCIOJIB30BaTh  JJISl JIyYIlIeH
npopaboTKK Haubosiee BaXXHBIX TeM Kypca: «Peiienue ypaBHeHuit», «Pemenue
CUCTEM ypaBHEHHMI», « COBMECTHBIE IEUCTBUS ¢ ApoOsiMny, «[Ipumenenue cBocTB
apu(MeTHYecKoro KBaJpaTHOTO KOpPHS»; Ha IIOBTOPEHME, pElIeHHE 3ajad,
npeoOpa3oBaHue BBIPAXKEHMM, a TAKXKE Ha 3aKpEIVIEHHE U3YYEHHOT0 MaTepuaa.



T'eomempus

Cnegyer OCHOBHOE BHUMAaHUE YIEIHWTh IPAKTUYECKOW HANpPaBICHHOCTH
Kypca, UCKIIIOUMB U yIPOCTUB HAauOO0JIe€ CI0XKHBIHN JJIsl BOCIPUATHS TEOPETUUECKUI
matepuan. Ha ypokax reomerpum HEOOXOAMMO MaKCHMalIbHO HCMHOJIb30BaTh
HaTJSAHBIE CpEeACTBa OOy4deHUs, OOJNbIIE MPOBOAUTH MPAKTUYECKUX PAOOT C
ydalmuMucs, pemarb 3agadd. CTpouTh pemeHue 3aaad I[pu  HNOCTOSHHOM
oOpallleHuH K HarJsAHOCTH — PUCYHKAM U YePTEXKAM.

O3HakOMHTENBHO NaTh TeMbl: «TeopeMbl UM JOKA3aTEIbCTBO. AKCHOMBIY,
«Jloka3zatenbcTBO OT MPOTUBHOrO», «CyIIECTBOBAHHME W E€IUHCTBEHHOCTh
NEPIEHINKYJIApA K OpsIMOiy», «MeToa TeOMETpUIECKUX MECT», «MeTol1 yIBOCHUS
Menuanbl», «Teopema daseca U TeopemMa O NPONOPLUUOHAIBHBIX OTpPE3KaX)»,
«lentp macc TpeyronbHUKa», «/3MeHeHHEe TPpUTOHOMETpUUECKUX (YHKUUNA TpH
BO3pacTaHuu yria», «DopMynbl i paagnyCcOB BIMCAHHBIX M ONUCAHHBIX
OKPYKHOCTEH  IPaBUJIBHBIX  MHOTOYI'OJIBHHKOBY», «YPaBHEHHE  NPSIMOI»,
«JIBrxenue», «CBOMCTBA IBUKECHUS», « TeopeMa 0 MpOU3BEICHUN OTPE3KOB XOP/,
TEOPEMBI O MPOU3BEAECHNUN OTPE3KOB CEKYIIIHNX, TEOpPEMA O KBAIpaTe KacaTEeIbHON.

YMEHBIIIEHO KOJMYECTBO YACOB Ha U3yuyeHue TeM: «CUMMeTpUYHbIe (PUTYPHI.
OCHOBHBIE CBOWCTBA OCEBOM CHUMMETpuUm», «lleHTpanbHas CcHMMETPUI»,
«ITapannensubiii neperocy», «IloBopor», «IIpeobpazoBanue nomodbus. IlomoOue
COOTBETCTBEHHBIX 3JIEMEHTOB», «OCHOBHBIC 3a/1a4d HA MOCTPOECHUE C MOMOIIBIO
HUPKYJSL W JUHEHKW», «JleKkapToBbl KOOpPAMHATHI Ha IUIOCKOCTH», «PemeHue
TPEYroJabHUKOBY, «Ilogobue gpuryp».

BricBoOoauBIIMECs 4Yachkl OyAyT HCIOJIb30BaHbl Ha pELIEHHE 3a4ad U
IIOBTOPEHUE.

Bepoamnocms u cmamucmuka

B cBsi3u ¢ Tem, 4TO AaHHBIN Kypc BBI3bIBAET HAWOOJBIINE CIOKHOCTH JIJIS
oOyuatomuxcst ¢ 3I1P, cBsA3aHHbIE CO CHM)KEHHBIM YPOBHEM Pa3BUTHUSI CIIOBECHO-
JIOTUYECKOTO MBIIUIEHHS, €r0 H3y4YEHHE CTpoUTCAd Ha 0a30BOM YypOBHE H
JOCTYITHOM JUIsl YYEHUKOB Marepuasie. OCHOBHOE BHUMAHHME CIEAYET YJIEIUTH
pa3zaenaM, CBA3AHHBIMH C MOBTOPEHHEM IPOMAECHHOTO MATEPHUANIA, YBEIWYUTH
KOJINYECTBO YNPAXKHEHUN U 33IaHUM, CBSI3AHHBIX C MPAKTUYECKOUN JIEITEIbHOCTHIO
00yUarommMxcs.

HeoOxoaumo mnepecMOTpeTh COAEpKAaHUE TEOPETHUECKOro MaTephalia H
XapakTep €ro WU3J0KEHUSA: TEOPETUYECKUN MaTepuall MPENoAHOCUTDH B IIPOLECCe
pElIeHNs 3aa4 U BBIIOJIHEHUS 3aJaHUM HaIJIAIHO-IIPAKTUYECKOTO XapaKTepa; He
TpeOOBaTh BHIBOAA W 3aIIOMHHAHUS CIOXKHBIX (POPMYII, pelieHus HeCTaHJapTHBIX,
TPYAOEMKHX 3aJlaHui. P TeM n3ydaeTcsi B O3HAKOMHUTEIBLHOM ILJIaHE.

[Iporpamma mpegocTaBisieT aBTOpy pabouell mporpaMMbl CBOOOIY B
pacrpezielieHuu MaTepuaa o 4eTBeptsaM (Tpumectpam). Pacnpenenenue BpeMeHu
Ha W3yYeHHWE TEM B TEUCHHWE Yy4eOHOro ToJla CaMOCTOSITENILHO OIpeaemseTCs
o0pa3oBaTeNbHON OpraHM3anuMed ¢ 3aBUCUT OT OCOOEHHOCTEH TIpYIIbI
obyuatomuxcs ¢ 3IIP u ux ocoObIX 00pa30BaTEIbHBIX MOTPEOHOCTEI.



Bunbl gesareabHocTH odyuyarommuxcs ¢ 3IIP, o0yciioBieHHbIEe 0CO0OBIMH
o0pa3oBaTe/IbHBIMM TNOTPEOHOCTAMH M O0ecHeYNBAKIINE OCMBICJIEHHOE
OCBOCHHE COJep:KaHuM 00pa3oBaHus N0 npeamery «MaTtemaTuka»

Copepxxanue BUIOB AesiTenbHOCTH oOydarommxcsi ¢ 3I1P onpenensercs ux
0Cco0BIMU 00pa30BaTENbHBIMU MOTPEOHOCTAMU. [[OMUMO HIMPOKO UCTIOIB3YEMBIX B
OOIT OOO o6mmx 17151 BceX 00yJaromMXcsi BUAOB AEATEILHOCTH 3aIllIaHUPOBAHO
YCUJIUTh BUJBl JEATEIBHOCTH cHeuu(puuHble IS JaHHOW KaTeropuu JeTeid,
o0OecrieynBaroINe OCMBICIIEGHHOE OCBOEHHE CcojAepkKaHMs 00Opa3oBaHHUS IO
OpeaIMeTy: YCUJIEHUE IMPEAMETHO-IPAKTUYECKON IEATEIbHOCTH € aKTUBU3ALMEH
CCHCOPHBIX CHCTEM; 4YEpEJOBaHME BUAOB JEATEIbHOCTH, 3aJCHCTBYIOIINX
pa3IMyYHbIE CEHCOPHBIE CHCTEMBI; OCBOCHHME MaTepHalla ¢ OIOpOH Ha alrOpHUTM;
«IIOIIArOBOCTh» B HM3YyYEHUU MaTepuaia; HCIOIb30BaHUE JIONOJHUTEIBHOM
BU3YaJIbHOM OMOPBI (CXeMBbl, IIa0JOHBI, ONOPHBIE TAOJMUIBI); PEUYEBOM OTYET O
IIpoLlecCE M Ppe3yJbTare JACSITEIBHOCTH; BBIIOJHEHHUE CIELUUAIbHBIX 3aJaHuM,
00€eCcTeunBaOIINX KOPPEKIHIO PETYIISIUN Y4eOHO-TI03HABATEIbHOMN AESTENbHOCTH
Y KOHTPOJIb COOCTBEHHOT'O pe3yibTaTa.

Temarnueckas U TEpMHUHOJIOrHYECKast Jiekcuka coorBeTcTByeT OOIT OOO0.

Jist oOyuaromuxcst ¢ 3I1P cyiiecTBeHHBIM SIBJISIFOTCSL MPUEMBI palOTHI C
JIEKCUYECKHM MarepuaioM mno mnpeaMery. IIpoBonutcs cnenumanbHas pabdota 1o
BBEJICHUIO B aKTUBHBIN CJI0Baph 00yUYaIOIIMUXCS COOTBETCTBYIOLIEH TEPMUHOIOTUU.
N3ydyaemble TEpMUHBI BBOJIATCS Ha IOJUCEHCOPHOW OCHOBE, 0OOs3aTelibHa
BU3YyaJlbHAsl IOJIEPAKKA, AITOPUTMBI paOOTHI C ONIPEAETICHUEM, OITIOPHBIE CXEMBI J1JIs
aKTyaJu3ally TEPMUHOJIOTHUH.

Mecto yueOHOro npeamera «MareMaTHKa» B y4eOHOM IJIaHe

B cootBerctBun ¢ denepanbHbIM TOCYAapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOTO 0011ero o0pa3oBaHus y4eOHBIN mpeamer «MartemaThka
BXOJUT B TMpEAMETHYIO o0mactb «MartemaTuka U MH(OpPMATHKa» M SIBISETCS
o0s3aTenbHbIM 1 u3ydeHus. B 5-9 knmaccax ydeOHbI npeamer «MaTeMaTukay
TPaJAMIIMOHHO M3YYaeTCsl B paMKax CJIEAYIOLUX y4eOHBbIX KypCcoB: B 5-6 Kjaccax —
Kypca «Matematukay, B 7-9 kiiaccax — KypcoB «Anredpa» (BKJItOYasi SJIEMEHTbI
CTaTUCTUKU U Teopuu BeposTHocTel) u «l'eomerpusi». Hacrosmel nporpammont
BBOJIUTCSI CAMOCTOSTENbHBIN YU4eOHBI Kypc «BeposSTHOCTh U CTATUCTHKAY.

Hacroseit mporpamMmoii npeaycMaTpuBaeTcs BhIJICIICHUE B yUeOHOM TUTaHE
Ha M3yuyeHUEe MaTeMaTHKu B 5—6 Kkjaccax 5 y4eOHBIX 4acOB B HEJENIO B TECUECHHE
Ka)XJ0ro rojga ooydenus, B 7-9 kiaccax 6 yueOHBIX 4acOB B HEJAEIIO B TEUCHHUE
KaXJI0TO Toj1a 00yueHus, Bcero 952 y4eOHbIX yaca.

Conepxanue ydeOHOro mpenmera «Maremartukay, NPEICTABICHHOE B
paboueit mporpamme, cootBerctByer DI'OC OOO, IlpumepHOii OCHOBHOU
o0pa3oBarenbHON MporpaMMe OCHOBHOTO o0Omiero oOpaszoBanwusi, [Ipumepnoi
aJanTAPOBAHHONW OCHOBHOM 0Opa3oBaTeIbHON MpPOrpaMMe OCHOBHOTO OOIIETro
00pa3oBaHus OOYJAIOIIUXCSA C 3aJCPIKKON TICUXUYECKOTO Pa3BUTHSL.

TemaTuueckoe MIaHUPOBAaHUE YUEOHBIX KYpPCOB U pacmlpeiesieHue yueOHOTro
BPEMEHHU JIJIsl U3y4YEHUs OTIAEIBHBIX TEM, MpeIoKeHHbIe B [ [puMepHol mporpamme,
HaJ0 paccMaTrpuBaTh KakK IIPUMEPHBIE OPUEHTHUPHI B IOMOIIb COCTABUTENIO
aBTOPCKOM pabouell mporpamMMbl M MPEXAE BCEro ydurTento. ABTOp paboueit



POrpamMMbl BIIPABE YBEJIMUYUTH MPEAJIOKEHHOE YHCIIO YYEOHBIX YAaCOB Ha TEMBI,
Tpebytromue 0osee IUTEIHHOTO n3ydeHus: ooyqatomumucs ¢ 311P, wim yMeHbpIUThH
KOJINYECTBO YaCOB HA TEMbI, U3y4aeMbI€ HA O3HAKOMUTEIBLHOM YPOBHE. JlomycTUMO
TaKXXe JIOKAJbHOE IEpepaclpeneeHue U MEPECTaHOBKA JJIEMEHTOB COJEpKaHUs
BHYTPH JIaHHOTO Kjacca. KommuecTBO TpPOBEPOYHBIX PadbOT (TEMaTHYECKUH U
UTOTOBBIM KOHTPOJIb KadecTBa YCBOCHMSI Y4YE€OHOro MaTepualia) U HUX THUI
(camocTOsITeIbHBIE W KOHTPOJIBHBIE PAOOTHI, TECTHI) OCTAIOTCS HA YCMOTpPCHHE
yuutens. Takxke yduTenb BOpPAaBE YBEIUYUTh WM YMEHBIIUTh YUCIO y4eOHBIX
yacoB, OTBeACHHBIX B [IpumepHoil paboueil mnporpamme Ha 0000IICHHE,
MOBTOPEHUE, CUCTEMAaTH3alMI0 3HaHUM oOydaronuxcs. EIWHCTBEHHBIM, HO
NPUHLHNHAIBHO BaXHBIM KPUTEPUEM, SBISIETCA JOCTHXKECHUE PE3YJIbTAaTOB
00y4eHMs1, yKa3aHHbIX B HACTOSAIIEH IPOrpaMMme.

PABOYAA ITPOI PAMMA
YUYEBHOI'O KYPCA «MATEMATHKA». 5-6 KIIACCBI

eau n3yueHust yueOHOro Kypca

[IpuopureTHbIMU LENSIMU OOYYEHHSI MaTEMATHKE B 5—6 Kilaccax SIBISIOTCS:

" MponOJKEHHE (POPMUPOBAHUS OCHOBHBIX MAaT€MATUYECKUX MOHATUN (YUCIIO,
BEJIMUMHA, FeoMeTpuuecKas (urypa), 00ecrnedrnBaonuX NpeeMCTBEHHOCTh U
HEPCIEKTUBHOCTh MaTreMaTHuECKOro 00pa3oBaHus 00yJaroINXCs;

" pa3BUTHE UHTEIUIEKTYaJbHBIX U TBOPUYECKUX CIOCOOHOCTEH 00yUaronuxcs ¢
311P, no3HaBarenbHON aKTUBHOCTH, UCCIIEA0BATENbCKUX YMEHU, HHTEpECa K
VU3YUYCHUIO MAaTEMATHKU;

* noaBeaeHue oOydarommxcsi ¢ 3[IP Ha moctymHOM JJis HUX YpOBHE K
OCO3HAHMIO B3aMMOCBA3M MAaTEMaTUKU U OKPYXKAIOILETO MUPa;

* (popmupoBanue (HyHKIHOHATBHOM MaTeMaTHYeCKOM I'paMOTHOCTH: YMEHHS
pacno3HaBaTh Mar€MaTUYECKHEe OOBEKTbl B  PEANbHBIX KU3HEHHBIX
CUTyallUsIX, NPUMEHATb OCBOCHHBICE YMEHHMS ISl PELUICHHUS IPAKTHKO-
OPUEHTUPOBAHHBIX 337a4, UHTEPIPETUPOBATH MOJNYYEHHBIE PE3YJIBTAaThl U
OLIEHMBATh UX HA COOTBETCTBUE MPAKTUYECKON CUTYalUU.

OCHOBHBIE JIMHUM COAEPKAHUSA Kypca MaTeMAaTMKH B S5—6 Kiaccax —
apuMeTHIecKas u TeOMETPUIECKasi, KOTOPhIE Pa3BUBAIOTCS MapauIeIbHO, KaXaast
B COOTBETCTBUU C COOCTBEHHOMU JIOTHKOM, OJTHAKO, HE HE3aBUCUMO OJHA OT JAPYTOH,
a B TECHOM KOHTAKT€ M B3aUMOJEUCTBUU. TaKkkKe B Kypce IPOUCXOIUT 3HAKOMCTBO
C DJIEMEHTAMH aJreOpbl U ONMUCATETLHON CTATUCTUKH.

N3ydenne apudmeTnyeckoro Marepuaina HaYMHAETCsS CO CUCTEeMAaTU3allud U
pPa3BUTHS 3HAHUHN O HATYpaJbHBIX YUCIaX, MOJYYEHHBIX B HauaabHOU 1IKoJie. [Ipu
TOM COBEPIICHCTBOBAHUE BBIUUCIUTEIBHOW TEXHUKA M (POPMUPOBAHUE HOBBIX
TEOPETUYECKUX 3HAHUKM COYETAETCS C PA3BUTHEM BBIYMCIUTEIBHON KYJIbTYpHI, B
YaCTHOCTH C OOYYEHHEM MPOCTEUIIUM MPUEMaM MPUKUIKU U OLEHKH PE3yJIbTaTOB
BbIUMCIEHUNA. [3ydueHne HaTypallbHBIX 4YHCENl MpoJoJDKaercss B 6  Kiacce
3HAKOMCTBOM C Ha4aJIbHbIMU MTOHATHUSIMU TEOPHUH JIEIIUMOCTH.

Jlpyroit KpymHbIi 010K B cOJiepKaHUU apu(hMETHIECKON JIMHUU — 3TO IPOOH.
Hayano u3yuenus oObIKHOBEHHBIX U IECITUUHBIX APOOE OTHECEHO K 5 Kiaccy. ITo



NEPBBIM 3Tam B OCBOCHUM APOOEH, KOT/Ia MPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMU
uAesIMH, MOHATHSIMH TeMbl. [Ipu 3TOM paccMoTpeHue OOBIKHOBEHHBIX IpoOeil B
noJHOM 00BEME  MPEAIIECTBYET HM3YyUYEHHUIO JAECATUYHBIX  JOpoOeil, dTo
EJIeCO00Pa3HO C TOYKH 3PEHHs JOTHKM M3JI0KEHHUS YHMCIOBOW JIMHUH, KOTIa
npaBuia JEMCTBUN C AECITUYHBIMU APOOSIMU MOKHO OOOCHOBATh YK€ U3BECTHBIMU
aJITOPUTMAaMH BBITIOJTHEHUS IEHCTBUIN ¢ OOBIKHOBEHHBIMU JPOOSIMHU. 3HAKOMCTBO C
JECATUYHBIMH IPOOSMHU PACIIUPUT BO3MOKHOCTH ISl MIOHUMAHUS 00y4arOIIUMHUCS
MPUKIIATHOTO PUMEHEHNSI HOBOM 3alUCH MPU U3YYEHUU APYTUX IPEAMETOB U MPHU
MPAaKTUYECKOM HCIOJIb30BaHUU. K 6 Kiaccy OTHECEH BTOPOM ATall B U3yYEHUU
npoOel, TIe MPOMCXOAUT COBEPIICHCTBOBAHWE HABBIKOB CpPaBHEHUS U
npeoOpa3oBaHus JIpoOel, OCBOCHUE HOBBIX BBIYMCIHUTEIBHBIX aJITOPUTMOB,
OTTAYMBAHHE TEXHUKU BBIUYMCICHHI, B TOM 4YHCIE 3HAYECHHUI BBIPAKECHHU,
colepkKalMX U OOBIKHOBEHHBIC, W JACCATHUYHBIE JAPOOU, YCTAHOBIIEHUE CBS3EH
MEX1y HUMH, pacCMOTpEHUE NPUEMOB peIlIeHNUs 3a/1a4 Ha Apoou. B Hauaze 6 kinacca
IIPOUCXOJNUT 3HAKOMCTBO C MOHSITHUEM IPOLEHTA.

OCOOEHHOCTBPIO M3YYEHHSI TIOJIOKUTEJIbHBIX M OTPHUIATENbHBIX YHCE
ABJISIETCA TO, YTO OHU TAK)KE€ MOTYT PACCMATPUBATHCA B HECKOJIBKO JTAamoB. B 6
KJlacce B Hadaje u3zydeHus TeMbl «lloJoKUTEnbHbIE W OTPULATEIBHBIE YHCIIA»)
BbIIIEsAeTCA mnoarema «llemple uymcna», B pamkax KOTOpPOM 3HAKOMCTBO C
OTPULATEIBHBIMY YUCIIAMH U JEUCTBUAMU C ITOJIOKUTENBHBIMU U OTPULIATEIbHBIMU
YUCJIIAMHM IIPOUCXOJUT HAa OCHOBE COJEPKATEIBHOIO MOJAX01a. DTO MO3BOJISIET HA
JOCTYITHOM YpOBHE IO3HAKOMUTh yYaIUXCs MPAKTUYECKA CO BCEMHU OCHOBHBIMU
MOHATUSIMU TEMbI, B TOM YHCJI€ WU C MpPaBUJIAMH 3HAKOB IPU BBIIIOJIHEHUU
apupMeTHYeCKux JAeucTBuil. l3ydeHuwe panuMoHaNbHBIX YHCEI Ha OSTOM He
3aKOHYHUTCS, a OyAeT MPOJOJDKEHO B Kypce anredpbl 7 Kiacca, 4TO CTAaHET
CIEAYIOLIUM IIPOXOJ0M BCEX IIPUHLUIIAAIBHBIX BOIIPOCOB, TEM CAMBIM pa3JeIeHue
TpyAHOCTEH oOJieryaeT BOCHpUSATHE MaTepuana, a paclpeleieHHe BO BPEMEHHU
CIOCOOCTBYET MPOYHOCTH MPUOOPETAEMBIX HaBBIKOB.

[Ipu oOydeHHH peneHuIo TEKCTOBBIX 3a7ad B 5—O6 Kilaccax MCIOJIb3YIOTCS
apupmeTnieckue npuéMsl perieHus. TeKCToBbIE 3ajaut, pelaeMble IPH 0OTPadOTKe
BBIYMCIIMTEIBHBIX HABBIKOB B 5—06 Ki1accax, pacCMaTPUBAIOTCS 3a1a4H CIICTYIOIINX
BUJIOB: 3aJlayd Ha [JBW)KEGHHME, Ha 4YacTH, Ha TMOKYIKH, Ha paboTy H
IIPOU3BOJIUTENIBHOCTh, HA MPOLEHTHI, HA OTHOIIEHUS W Nponopunu. Kpome Toro,
oOyJaroluecs: 3HaKOMATCS ¢ MpUEMaMu pelleHus 3a/1a4 nepedopoM BO3MOKHBIX
BapUAHTOB, y4aTcsi paboTaTh ¢ uHMOpMaIel, mpeacTaBIeHHON B hopMe TaOIuIy
WU AUarpamm.

B TIlpumepnoii paboueld mnporpamMme MNpeaycMOTPEeHO (OPMHUPOBAHUE
MPOTEIEBTUUECKUX anreOpandeckux TMpeacTaBieHuil. bykBa Kak CHMBOJ
HEKOTOPOTO 4YMCJIAa B 3aBUCHUMOCTH OT MAaTeMaTH4eCKOr0 KOHTEKCTa BBOIMTCS
IIOCTEIIEHHO. byKBEHHAasi CMMBOJIMKA IIAPOKO HCIIOJIB3YETCA IPEXKIAE BCEro I
3anucy OOIIMX YTBEPKIECHUHW M MPEJIoKEeHUH, (PopMyl, B YACTHOCTU ISt
BBIYMCJIEHUS T€OMETPUYECKUX BEJIMYHH, B KAUECTBE «3aMECTUTEISD YNCIIA.

B kypce «Marematukm» 5—6 KJIaCCOB MPEACTABJIEHA HArJIsIHASI TEOMETPHS,
HampaBJeHHass Ha pa3BUTHE OOpPA3HOIO  MBIILIIEHUS, MPOCTPAHCTBEHHOTO
BOOOpaXeHUs, M300pa3UTENIbHBIX YMEHHU. DTO BaXKHBIM 3Tal B HU3YYCHUH
Tr€OMETPUHM, KOTOPBIM OCYLIECTBISIETCS HA HAIJIAIHO-IIPAKTUYECKOM YPOBHE,



OMMpAETCsl Ha HaIJIAIHO-O0Opa3HOE MbIIUIEHHE oOydaromuxcs. bonbpmas posb
OTBOJIUTCA MPAKTUYECKOM I€ATEIBHOCTH, ONBITY, SKCIEPUMEHTY, MOJIETUPOBAHMIO.
OOyuaromuecss 3HaKOMATCS C T€OMETPHUYECKMMH (UTypamMH Ha TUIOCKOCTH U B
MPOCTPAHCTBE, C UX MPOCTEUITUMH KOHPHUTYpalUsIMHU, y4aTcsl U300paxaTh UX Ha
HEJIMHOBAHHOW U KJIETYaTOW Oymare, pacCMaTpPHUBAIOT UX MPOCTEHIINE CBOMCTBA. B
IpoLecCe U3YUEHUS HATJSAHOW T€OMETPUU 3HAHUSA, MOJyYEHHbBIE 00yUYarOIIMMHUCS
B HAYAJIbHOU IIKOJIE, CUCTEMATU3UPYIOTCS U PACILIUPSIIOTCS.

MecTo yueOHOro Kypca B y4eOHOM IJIaHE

CornacHo yyeOHOMY IUIaHy B 5—6 Kjaccax M3y4aeTcsl MHTErPUPOBAHHBIM
npeamer «MareMatrukay, KOTOpPbIM BKIIOYAEeT apu(METHUECKUl MaTepuan u
HaIJISJIHYI0O T€OMETPHUIO, a TakKKe MPOIENEeBTUYECKHE CBEIICHUS U3 aireopsl,
AJIEMEHTHI JJOTUKU U Hayayla ONMUCATEIbHOW CTaTUCTUKH.

VY4eOHbIN MJIaH HA U3YYCHHE MAaTEMaTUKHU B 5—06 Kj1accax OTBOAUT HE MEHee
5 y4eOHBIX YacOB B HEJAECINIO B TEUEHUE KAXKJIOTO Tojja 0OOy4eHHUs], BCETO HE MEHee
340 y4yeOHBIX 4acoB.

COHEPXXAHUE YYEBHOI'O KYPCA (I10 TOAAM OBYUYEHNM )

5 KIIACC

Hamypanvusie yucna u nyno

Harypansnoe wucno. Psn Hatypanbabix ymucen. Yucno 0. M3oOpaxenue
HATypaJbHBIX YUCET TOYKAMU Ha KOOPJIMHATHOM (YMCIIOBOM) TIPSIMOIA.

[TosunmnonHas cucrema cuuciaeHus. Pumckasa Hymepayus Kak npumep
HENO3UYUOHHOU cucmembl cuucienusn®. JlecATnuHas CuCTeMa CYUCIIEHHS.

CpaBHeHHE HATypaJbHBIX YHUCEN, CPABHEHUE HATYpPaJbHBIX YUCEN C HYJIEM.
CniocoOs1 cpaBHeHust. OKpyTIIeHHE HATYypaTbHBIX YHCEI.

Cio)xeHue HaTypaJIbHBIX YHCEN; CBOMCTBO HYJIS MPH CIOKEHUU. Beruntanue
KaK JeiicTBUE, OOpPaTHOE CIOKEHUIO. Y MHOKEHUE HAaTypaJIbHbIX YMCEN; CBOMCTBA
HYJISI U €IUHUIIBI P YMHOXKEHUU. JefieHne Kak JeiicTBue, 00paTHOE YMHOKEHHUIO.
KommioneHTsl  neiicTBUM, CBsI3b Mexay Humu. [IpoBepka  pesynbTara
apupmMeTrdeckoro naeuctBus. llepemecturenbHoe M codeTaTeIbHOE CBOWMCTBA
(3aKOHBI) CIIOKEHHMSI M YMHOXKEHHS, pacnpeoeiumeibHoe C80UCmeo (3aKoH)
VMHOMICEHUA.

Hcnonp3oBanne OyKB Jisi 0003HAUYCHHSI HEU3BECTHOTO KOMITOHEHTA M 3aITHCH
CBOMCTB apu(METUUECKHUX JCHCTBUH.

Lenumenu u xpamuvle yucaa, pasiiokeHHe Ha MHoOxutTenu. [Ipocteie u
coctaBHble unchna. Ilpusnaxu oenumocmu va 2, 5, 10, 3, 9. JleneHue ¢ oCTaTKOM.

CreneHb C HaTypaJbHBIM [IOKAa3aTeNieM. 3alKCh YUCIAa B BHJIE CYMMBI
pa3psAIHBIX CIAracMbIX.

HucmoBoe BbIpakeHHE. BbIuMCiIeHWE 3HAYEHWU YUCIOBBIX BBIPAXKCHUU;
MOPSAOK  BBINOJHEHUS  JACUCTBUM.  Vcmosib30BaHME  TIpU  BBIYMCIICHUSX
MEePEMECTUTEIHHOTO M  COYETATeJIbHOTO CBOMCTB (3aKOHOB) CJIOXKEHUS U

1 35ech u nanee KypcMBOM 0603HAYEHBI TEMBI, H3Y4EHHE KOTOPBIX IIPOBOJUTCS B 03HAKOMHUTEJILHOM ILIaHE.
Ilegaror caMoCTOSTENBEHO OMPEASIIeT 00bEM H3y4aeMOro MaTepHuara.



YMHOKEHHUS, pACHPeOeumeIbHO20 CEOUCMBA YMHONCEHUSL.

J{poon

[IpencraBnenne o Apobu Kak crocobe 3amucH YacTH BEIMYUHBL
OObikHOBeHHBIE Apodu. [IpaBuibHbIe U HeMpaBUIbHBIE Apodu. CMeraHHas Ipoob;
MPEICTABIICHUE CMENIAHHOW NpoOW B BHJE HEMPABWIBHON IPOOM W BBIJCIICHUEC
LEJI0M YacTH YMCIIa U3 HENpPaBWIbHOU apoOu. M300pakeHne apoOell ToukamMu Ha
yucnoBoi mpsiMoi. OcHOBHOE CBOMCTBO Apodu. Coxpawenue opobeii. lIpusedenue
0pobu Kk Hogomy 3namenamento. CpaBHEHHE JIPOOEH.

CrnoxeHue U BIUMTaHUE Opo0ei. YMHOKEHHE U JIeTIeHUue ApooOeil; B3auMHO-
obpartHbie 1pobu. Haxooicoenue wacmu yeno2o u yenoeo no e2o Yacmu.

Jlecatuunas 3anuchk aApoOei. IlpeacraBieHue NecSITUYHOW IpoOM B BHUJIE
OObIKHOBEHHOU. M300pa’keHue JecATUYHBIX JApoOe ToYkaMu Ha YHCIIOBOM
npsimoil. CpaBHEHUE AECATUYHBIX IPOOEH.

ApudmMernueckre JEUCTBUS C JIECITHUYHBIMU Jpo0siMu. OkpyeneHue
decamuyHblx Opooell.

PelieHne TeKCTOBBIX 3a/1a4

Pemienne TekCTOBBIX 3adad apu(PMETUUYECKHM CIocoOoM. Peuwenue
noeuyeckux 3aday. Pewenue 3a0au nepeOOpom 6cex 603MONCHLIX SAPUAHINOS.
Hcnonp3oBanue Npy pelieHN  3a1a4 TaOJHI] U CXEM.

Pemenne 3amau, comepikKalMx 3aBUCHUMOCTH, CBS3BIBAIOIINE BEITUYHHBL:
CKOpPOCTb, BpEMs, pACCTOSIHUE; II€HA, KOJMYECTBO, CTOUMOCTh. EauHUIIBI
U3MEPEHUs: MacChl, 00bEMA, 1IEHBI; PACCTOSHUSA, BpEMEHHU, CKOPOCTU. CBA3b MEXKITY
SAMHUIIAMU U3MEPEHUS KaKI0M BEJIMYMHBI.

Petienre 0CHOBHBIX 3a71a4 Ha IPOOH.

[IpencTaBienuie NaHHBIX B BUE TaOIHI], CTOJIOYATHIX JUATPAMM.

Harasimnas reomerpust

Harnsinaele mpeacraBienuss o (urypax Ha IJIOCKOCTH: TOYKa, MpsMasd,
OTPE30K, JIy4, YToJl, JOMaHasi, MHOTOYTOJIbHUK, OKPYKHOCTb, KpyT. Yrou. [Ipsmon,
OCTpBIN, TYNION U pa3BEPHYTHIE YTJIbI.

JlnnHa oTpe3ka, METPUUECKUE SANHUIIBI ITMHBL. [[TMHa TOMaHOH, IEpuMeETp
MHOTOYTOJIbHUKA. I3MepeHne n mocTpoeHue yIriioB ¢ TOMOIIBIO TPAaHCTIOPTHPA.

Harmsimaele mpencraBieHus o (UTypax Ha IUIOCKOCTH: MHOTOYTOJBHUK;
IPSIMOYTOJIBHUK, KBAIpaT; TPEYTOJILHUK, O pageHcmeae guayp.

N3o0paxkenne ¢uryp, B TOM 4HCiIe Ha Kierdatou Oymare. Ilocmpoenue
KOH@ueypayuti uz yacmeti npsimMou, OKPYHCHOCMU HA HEIUHOBAHHOU U KIemyamoi
bymaee. Vicmonp30BaHKe CBOWCTB CTOPOH U YTJIOB MPSIMOYTOJIbHUKA, KBapaTa.

[lnomans mTPSAMOYTrOJIbHUKA W MHOTOYTOJIBHUKOB, COCTAaBJICHHBIX U3
MPSIMOYTOJILHUKOB, B TOM 4YHCIIE (QUTYpP, U300paKEHHBIX HA KJIETYATON Oymare.
EnuHUIBI H3MEpeHus TUIOIIa/IH.

Haenaonvie  mpeocmasnenusi 0 NpOCMpPAHCMEEHHLIX — Queypax:
NPAMOY2ONbHbIL — napaiierenuned,  Ky0O,  MHo2ocpawHuku.  M3o6padsiceHue
npocmeuux MHo2oepanHukos. Pazeépmku kyba u napannenenuneoa. Coszoanue
Mooenell MHO202PAHHUKO8 (U3 bymaau, npoeoaoKu, NAACMUIUHA U OD.).

O0vém  npsamoyeonvHo2o napanieinenuneoa, kyoa. Eounuyvl uzmepenus
006véma.



6 KJIACC

Hamypanvnvle uucna

Apudmernueckne IEHCTBUS C MHOTO3HAYHBIMA HATypPaIbHBIMH YHCIIAMH.
YucnoBble  BBIPRXEHHSA, TOPSAIOK  JEHCTBUI, HCIOJB30BAaHHE  CKOOOK.
Hcnonb30BaHue Npy BEIYUCICHUSAX IEPEMECTUTEIBLHOTO U COUETATEIHHOTO CBOMCTB
CIOXKEHUS M YMHOXEHUS, PACApeOeumenbHo20 CEOUCMBA  YMHONCEHUS.
OxkpyriieHUEe HATypaJIbHBIX YUCEI.

JlenuTenn v KpaTHbIC YUCTIA; HAUOOIbUWUL 00WUll Oeumeb U HauMeHbuiee
obwee kpamuoe. [lenumocmos cymmol u npouzgederus. JleneHne ¢ 0CTaTKOM.

Jlpoou

OOGbIKHOBEeHHAsE ApOOb, OCHOBHOE CBOMCTBO JpOOH, COKpalleHHE IpoOei.
CpaBHeHue U ynopsijounBanue ApooOeil. Perenue 3a1ay Ha HaXOXKACHUE YacTH OT
1EeJI0ro M IeJIoro Mo ero 4yactu. JIpoOHoe 4YHCIO Kak pe3yjbTaT JeJCHUS.
[IpencraBienue necaTUUHOMN APOOU B BUI€ OOBIKHOBEHHOM APOOH U BOZMOXKHOCTD
MpeACTaBICHUs] OOBIKHOBEHHOM JIpoOU B BUAE JeCITUUHON. [lecaTuunbie qpodu u
MeTpuuecKasi cuctema Mep. Apudmerruueckue ASHCTBUS U YUCIIOBBIC BEIPAKEHUS C
OOBIKHOBEHHBIMU U JIECITUYHBIMU APOOSIMH.

OtHouieHnue. JleneHue B JAaHHOM OTHOIICHUU. Macwima6b, TPONOPIUSL.
[IpuMeHneHne nponopunil NP PEMICHNHN 3a4a4.

[TonsTue nponeHTa. Beiuncnenue nporeHTa OT BEJIMYUHBI U BETUYUHBI 10 €€
MPOLIEHTY. BhIpakeHne MpOIEHTOB JCCATUYHBIMU ApoOsiMu. PerieHue 3amay Ha
MPOIIEHTHI. BbIlpakeHNUE OTHOILIEHUS BEJIMYMH B MPOLICHTAX.

IHonoxcumenvuvie u ompuyamenvHvie YUCIA

[TonmoxxutensHbie W OTpulateibHble uncna. Llensie uucna. Mooyaw uucaa,
eeomempuieckas uHmepnpemayus mooyia uucia. V300pakeHue uucenl Ha
KOOpPJAWHATHOM NpAMON. Hucnosvle npomedcymxu.

CpaBHenne uymcen. ApudMeTHdecKue ACHCTBUS C TOJOXKUTEIBHBIMU U
OTpUIIATEILHBIMU YUCIIAMHU.

[IpssmoyroJibHast cucTeMa KOOPJMHAT Ha MIOCKOCTH. KoopAnMHATEI TOUKU Ha
IJI0CKOCTH, abcuucca U opauHara. [loctpoenue Todyek U GUryp Ha KOOpJAUHATHOM
MJIOCKOCTH.

bykeennvie evipasricenus

[Ipumenenne OykB I 3alUCH  MaTeMaTHYECKUX  BBIPAKEHUN U
npemyoxxkennii. CBoMicTBa apuPMETHUECKUX ACUCTBUN. bykeenHvle vlpadceHus u
yuciovle NOOCMAaHo6Kku. ByKBEHHBIE DPABEHCTBA, HAXOXKJICHHE HEU3BECTHOTO
KoMIioHeHTa. DopMyiibl; (GOpMysbI TIEpUMETpa U IUIONMIANA MPSMOYTOJIBHHKA,
KBaJIpata, 00véma napaiieienunedd u Kyoa.

Pewenue mexcmoesuix 3a0au

Pemenne TekcTOBBIX 3amgad  apudMETHUYECKUM CrocoboM. Peuwenue
Jloeudeckux saoay. Pewenue 3a0au nepebopom écex 603MONCHBIX 6APUAHMOS.

Pemenne 3amad, coaepkamuMX 3aBUCUMOCTH, CBS3BIBAIOIIMX BEJIWYWHBI:
CKOPOCTb, BpeMsl, pPacCTOSIHHUE; 1IeHa, KOJIMYECTBO, CTOMMOCTB;
MPOU3BOJIUTEIIBHOCTh, BpeMs, 00BEM paboThl. EnuHUIBI HU3MEpEeHHUs: Macchl,
CTOMMOCTH; PaCCTOSIHUS, BpeMEHH, CKOpOCTU. CBSI3b MEXKy €AMHUIIAMU U3MEPEHUS
KaKJI0M BEJIMYUHBI.

Pemienue 3amad, CBA3aHHBIX C OTHOILIEHHUEM, MPOMOPIHUOHAIBHOCTHIO



BEJIMYMH, MPOIIEHTaMU; PeIlIeHHe OCHOBHBIX 3aJ1a4 Ha IpOOU U MPOLICHTHI.

Oyenka u npukuoKa, okpy2ieHue pe3yibmama.

Cocmasnenue 6yK8eHHbIX 8bIPANCEHUL NO YCIOBUIO 3A0AYU.

[IpeacraBneHre MaHHBIX C TOMOIIBI0 Tabmui u auarpamMm. CrtonbuaTsie
JTUarpaMMbl: YTEHUE U TIOCTPOCHHE. UTCHHE KPYTOBBIX JHATPAMM.

Haznaonasn zeomempus

Harmsinaple mpeactaBiennst o (gurypax Ha IIOCKOCTH: TOYKa, MpsMasd,
OTpE30K, JIy4, yroJ, JJoMaHasi, MHOTOYTOJIbHUK, YEThIPEXYTONIbHUK, TPEYTOJIbHHUK,
OKPY>KHOCTb, KPYT.

Bzaummnoe pacnonoowcenue 08yx npAmMbIX HA HWIOCKOCMU, NAPAJIENbHblE
npsmvie, NepneHOuKyIsapHvle npsamvle. VI3MepeHue pacCTOSHUN: MEXIy ABYMS
TOYKaMH, OT TOYKH /10 IPSIMOM; IJTMHA MapIIpyTa HAa KBAJAPATHON CETKE.

N3mepenne M TMOCTpOEHUE YIJIOB C IMOMOIIBIO TpaHCHopTupa. Bumsl
TPEYTOJIbHUKOB: OCTPOYTOJIbHBIH, MPSIMOYTOJIbHBIH, TYHOYTOJIbHBIN;
pPaBHOOEAPEHHBIN, PaBHOCTOPOHHUM. YeTpIpEXyTOIBHUK, IIPUMEPBI
YETBIPEXYTOJLHUKOB. [IpIMOYTOIBHUK, KBapaT: UCIIOJIL30BAHUE CBOMCTB CTOPOH,
yIJI0B, AuaroHaneil. Mzobpasicenue ceomempuueckux Gueyp Ha HeIUuHOBAHHOU
bymaze ¢ UCNONL30BAHUEM YUPKYISA, JUHEUKU, V2OAbHUKA, MPAHCHOPMUpa.
[TocTpoenus Ha kieTyaToi Oymare.

[Tepumerp w™HOTOyTrONMBHUKA. [loHATHE TUIOMAAM (QUTYPHI, EIUHUIIBI
u3Mepenus mwiomaan. [Ipubnmxénnoe n3mepenue wiomaan Guryp, B TOM YUCie Ha
KBaJIpaTHON ceTKe. [IpubnusicénHoe usmepeHue ONUHbL OKPYHCHOCMU, NAOWAOU
Kpyea.

Cummempus. yeHmpanohas, ocesas u 3epKkanbHas cummempuu. [locmpoenue
CUMMEMPUYHBIX Puyp.

Haenaonvie  npeocmasnenusi 0 NpOCMPAHCMEEHHLIX — Queypax:
napanienrenuneo, Kyb, npuzma, nupamuod, KOHYC, YUauHop, wap u cgepa.
Hzobpascenue NPOCMPAHCMBEHHBIX pueyp. Ipumepur Pazeépmox
MHO202paHHUK08, Yununopa u konyca. Cozoanue mooeneti npocmpaHCmeeHHbIX
Queyp (us bymazu, nposoIOKU, NAACMUIUHA U OP.).

llonamue obwvéma, eouruywvl uzmepenus oovéma. O6vLEM NPAMOY20LHO2O
napannenenuneoa, Kyoa.

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

Henu n3yyeHust yueOHOro Kypca

Anrebpa sBISE€TCS OJHUM M3 OIMOPHBIX KYpCOB OCHOBHOM IIKOJBI: OHA
oOecrieunBaeT M3yyeHUe APYTUX AUCLMIUINH, KaK €CTECTBEHHOHAYYHOTrO, TaK U
I'YMaHHUTAPHOTO LKKIIOB, €€ OCBOEHHE HEOOXOUMO I MPOAOIIKEHUSI 00pa30BaHUs
U B MMOBCEIHEBHOM XU3HU. PazBuTHe y 00y4aronuxcsi HAy4HbIX MPEACTaBICHUH O
IPOUCXOXKJIEHUN U CYHIHOCTH ayireOpandeckux aOCTpakuui, croco0e OTpakeHHs
MaTeMaTHYECKOW HAyKOW SIBIEHUM W MPOLIECCOB B MPHUPOJIC M OOIIECTBE, POJIHU
MAaTeMaTUYeCKOro MOJEIUPOBAHUS B HAYyYHOM IIO3HAHUM U B IIPAKTHUKE
croco0cTByeT (hOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUSI U KAUE€CTB MBILUICHUS,



HEOOXOAMMBIX ISl aJalTallikd B COBPEMEHHOM LM(poBoM oOuiecTBe. M3yuenue
anreOppl €CTECTBEHHBIM 00pa3oM oOecredrBaeT pa3BUTHE YMEHHUs HaAOII0JaTh,
CpaBHUBATh, HAXOJIUTh 3aKOHOMEPHOCTH, TPEOyeT KPUTHYHOCTHA MBIILICHUS,
CIIOCOOHOCTH apTyMEHTHUPOBAHHO OOOCHOBBIBATH CBOM JICWCTBHSI W BBIBOJPI,
dbopmynupoBath yrBepxkAcHUA. OCBOEHUE Kypca alreOpbl 00eCIIeYnBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUS OOYyYalOIMUXCsA: OHU HCIOJB3YIOT JNCIYKTUBHBIC U
WHIYKTUBHBIE PacCyXIeHUs, 0000IIeHNEe W KOHKPETU3AINIO, a0CTparupoBaHue u
aHanoruto. OOydeHue  anreOpe  MpeanoyiaracT  3HAYUTENBHBIE  00BEM
CaMOCTOSITEJIbHOM ~ JESATENBHOCTH OOYYalOIIUXCS, MO3TOMY CaMOCTOSITEIbHOE
pelieHune 3a7a4 eCTECTBEHHBIM 00pa3oM SIBIISIETCS pealiu3aluei JesTeIbHOCTHOTO
NpUHIUIA O0YyYEHHUS.

B cTpykType mporpammbl yueOHOro Kypca «Airedpa» OCHOBHOM IIKOJIBI
OCHOBHOE MECTO 3aHMMAIOT COAEPXKATEIbHO-METOANYECKHE JIMHUM: «Yucina u
BBIYHCIICHUSY; «AJreOpanueckue BBIPAKECHUS»; «YPAaBHEHUS W HEPABEHCTBAY;
«Dynkuun». Kaxaas u3 3Tux coaepKaTeabHO-METOANYECKHUX JIMHUN pa3BUBACTCS
Ha MPOTSHKEHUU TPEX JIET U3YUYEHUs Kypca, €CTECTBEHHBIM 00pa30M IMEPEeIieTasICh
U B3aUMOJICHUCTBYSI C JAPYrMMH ero JuHUsSMA. B Xojae wu3ydeHHs Kypca
00yYaroMMMCsl MPUXOAUTCS JIOTMUYECKU PacCykJaTh, MCIOJIb30BaTh TEOPETUKO-
MHOKECTBEHHBIN s3bIK. B CBSI3U C 3TUM 11€1€CO00pa3HO BKIIIOYUThH B MPOTPaMMy
HEKOTOpPhIE OCHOBBI JIOTUKH, IIPOHU3BIBAIOIINE BCE OCHOBHBIE pa3/eiibl
MaTEMaTUYECKOro 00pa30BaHUsl U CIIOCOOCTBYIOIIUE OBJIAJICHUIO O0yYarOIIMMUCS
OCHOB YHHMBEPCAJIIBHOTO MAaTeMaTH4eCKoro s3blka. TakuM 00pa3oM, MOXKHO
YTBEPKJIaTh, YTO COAECP)KATEILHOM W CTPYKTYPHOM OCOOEHHOCTBIO Kypca
«Anrebpay SBISETCA €r0 MHTETPUPOBAHHBIN XapaKTep.

Conepxanve mnuHUM «YHcCIa W BBIUKCICHHS» CIYKUT OCHOBOM JIst
JATbHEHIIer0 U3y4YeHUs] MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYaIOIIUXCS
JIOTUYECKOTO MBINIICHUS, (OPMUPOBAHUIO YMEHHUS MOJIH30BaThCS aJITOPUTMaMU, a
TaKke MPUOOPETEHUIO TPAKTUUYECKUX HABBIKOB, HEOOXOIUMBIX ISl TOBCEHEBHOM
KU3HU. Pa3BuTHE MOHATHUS O YKCJIE B OCHOBHOM IIKOJIE CBSI3aHO C PallMOHAIbLHBIMU
W UppalMOHAIbHBIMU  4uciIaMHM, (OPMUPOBAHUEM  MPEACTABICHUNA O
JCVCTBUTEIILHOM YHUCJIE. 3aBEPIICHUE OCBOCHHS UYHCJIOBOM JIMHUU OTHECEHO K
cTapiieMy 3BeHy 00I11ero oopa3oBaHusl.

Conepxanue JByX  alnreOpandyeckKux JIMHUH —  «AJjredOpandeckue
BBIDOKEHUS» U «YPABHEHHS M HEPABEHCTBA» CIOCOOCTBYET (OPMHUPOBAHUIO Y
o0ydJaronmxcsi MaTEMaTHYECKOTO armapara, HeOOXOIUMOTO IS pelIeHusT 3a/1a4y
MaTeMaTUKH, CMEXHBIX MPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3ajay. B
OCHOBHOW IITKOJIE€ Y4YEOHBIM Marepuan TPYNIUPYETCS BOKPYT paliOHATBHBIX
BBIpOKECHMA. AJnreOpa JEMOHCTPUPYET 3HAYCHHWE MATEMAaTUKU KaK S3bIKa JJIS
MOCTPOCHUSI MaTEMaTUYECKUX MOJEIEH, ONUCAaHMUS TMPOLECCOB U  SBJICHUUN
peanbpHOTO MUpa. B 3a1aun oOydenus anredpe BXOAIT TaKKe JajdbHEHIIee pa3BUTHE
AITOPUTMUYECKOTO MBIIIUICHUS, HEOOXOIMMOT0, B YaCTHOCTH, JIJISI OCBOCHHS Kypca
uHPOpMATHKKU, ¥  OBJAJCHUE HABbIKAMHU  JICIYKTHUBHBIX  PaCCYXICHUHU.
[IpeobpazoBanre CHUMBOJIBHBIX ()OPM BHOCUT CBOM cHenMpUUECKUd BKJIAa B
pa3BUTHE BOOOpaXKEHHUS, CIIOCOOHOCTEN K MaTEMaTHYE€CKOMY TBOPUYECTBY.

Coneprxanue GyHKIHOHATBHO-TpadUYeCKON TMHUHU HALICJIEHO HA TIOJTyYeHHE
HIKOJIbHUKAaMHU 3HaHUHM 0 PYHKIMAX KaK BaKHEHIIel MaTeMaTH4eCKOW MOJIENH JIJIs



OITMCAHUsl ¥ MCCIIEOBAaHMS Pa3HO-00pa3HbIX MPOIECCOB M SBICHUN B NPUPOIE U
oOmrectBe. M3ydueHne 3Toro mMarepuana CocoOCTBYET Pa3BUTHUIO Y 00YYArOIIUXCS
YMEHWUSI KCIIOJIb30BATh PA3JIMYHBIE BBIPA3UTEIbHBIC CPECTBA 3bIKa MATEMATUKU —
CIIOBECHBIE, CHUMBOJMYECKHE, Trpaduyeckre, BHOCHT BKIaa B (OPMUPOBAHHE
NPECTAaBICHUN O PO MATEMATUKU B Pa3BUTUU IUBUIN3AIMH U KYJIbTYPHI.

MecTo y4eOHOTro Kypca B y4eOHOM ILJIaHe

CornacHo ydyeOHOMY IUIaHy B 7-9 Kiaccax u3y4aeTcsi y4eOHbIH Kypce
«Anrebpa», KOTOPBIM BKIIOYAET CJEAYIOIIME OCHOBHBIE Pa3/ieNbl COJCPIKAHMUS:
«Uucna # BBIUMCICHUS», «ANTeOpanyecKue BBIPAKEHUS», «YPaBHEHUS U
HEPaBEHCTBA», « DYHKIIHM.

VY4eOHbIN MIaH HA U3y4yeHUe anreOpsl B 7-9 Kiiaccax OTBOJAMT HE MeHee 3
y4eOHBIX YacOB B HEJIEIIO B TEUCHUE KAXKJOTO roja o0ydeHus, BCEro 3a TpU roja
o0yuenus: — He MeHee 306 yueOHBIX YacoB.

COHEPXXAHUE YYEBHOI'O KYPCA (I10 TOAAM OBYUYEHNM )

7 KIIACC

Yucna u éviuucnenusn

PanuonajabHbIe YHCIA

Hpobu OOBIKHOBEHHBIE U JCCATHUYHBIC, MEPEX0]l OT OJHON (OPMBI 3aIlUCU
npobeit k apyroi. [loHsAThe pallMOHANBHOTO YHCIA, 3alucCh, CpaBHEHUE,
YOOPSIOYUBAHUE  PAlMOHANBHBIX  4uced. ApudmMerndeckue JeHCTBUS C
palMOHAIBHBIMKA YMCIIamMu. PellieHne 3ajad U3 peaibHOW MPAaKTUKW HA 4acTH, Ha
JTpoOH.

CremeHb ¢ HaTypaJIbHBIM T[IOKa3aTelieM: OmpeeieHne, mnpeoOpa3oBaHue
BBIPXXCHUI Ha OCHOBE OMPE/ICICHUS, 3aMUCh OOJIBIINX YHUCE]T.

[TporneHThI, 3auCh MPOIIEHTOB B BUE IpOOU U APOOHU B BUJIE TPOIIEHTOB. Tpu
OCHOBHBIE 33/1a4d Ha MPOIEHTHI, PEIICHUE 3a/]1a4 U3 peabHON MPAKTUKHU.

[IpuMmeHeHne TPUZHAKOB JEIUMOCTH, Ppa3loXeHHUE Ha MHOXHUTEIU
HaTypaJIbHBIX YUCET.

PeanbHbie  3aBucMMOCTM, B TOM 4HCJI€ TpsiMas W oOpaTHas
MPONOPLUHUOHAIBHOCTH.

Anzebpauueckue eviparxccenus

[IepemenHBIE, UNCIIOBOE 3HAYEHUE BBIPAXKEHUS C NMEPEMEHHOM. JlomycTuMBbIe
3Ha4YeHUs1 nepeMeHHbIX. [IpencraBpienHne 3aBUCUMOCTH MEXY BEIMYMHAMU B BUJIE
dbopmyibl. Beraucienus o gpopmymam.

[IpeoOpazoBanrie  OYKBEHHBIX  BBIPAKCHHH, TOXKICCTBEHHO  pPaBHBIE
BBIpKEHUS, MPaBUJIa MPEeoOPa30BaHUs CYMM U MPOU3BEICHUM, TTpaBUiIa PACKPBITHS
CKOOOK ¥ TIPUBEACHUS TOI00HBIX ClIaraeMbIX.

CBoiicTBa CTENEHU C HATYPAIbHBIM MOKA3aTEJIEM.

OnnowieHsl 1 MHOTOWIEeHBI. CTeneHb MHOrowieHa. CrioxeHue, BEIUMTaHue,
YMHOXEHHUE MHOTOUJIEHOB. DOPMYJTbI COKPAIIEHHOTO YMHOXKEHUS: KBaJpaT CyMMBbI
U KBaJipaT pazHoctu. opmyna pa3HOCTH KBapaToB. PaznokeHrne MHOTOWIEHOB Ha
MHOKHTEJIH.



Ypaenenusa

VYpaBHeHHE, KOPEHb YypaBHEHHSA, MpaBWIa IpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUJIBHOCTb YPABHEHUH.

JInHelHOe ypaBHEHHE C OJHOM IEPEMEHHOM, YMCIO KOPHEH JIMHEWHOTO
yYpaBHEHUS, pELICHUE JTUHENHBIX ypaBHEHUH. COCTaBIIEHHE YPAaBHEHU MO YCIOBUIO
3a/1auu. Pernienre TeKCTOBBIX 33]1a4 C IOMOIIBIO YPAaBHEHUIA.

Jlunetinoe ypaenenue ¢ 06ymsa nepemennvimu u e2o 2pagux’. CucreMa IByx
JMHENHBIX ypaBHEHUM C JABYMsS NEpEeMEHHBbIMH. PellleHne cucreM ypaBHEHUM
croco60oM noAcTaHoBKU. [IpruMepsl pereHns TEKCTOBBIX 33/1a4 ¢ IOMOIIBIO CUCTEM
YPaBHCHUU.

Koopounameot u epagpuxu. @ynukuyuu

KoopanHara Touku Ha npsMoil. YuciioBble MpoMexXyTKH. PaccTosHne Mexay
JBYMS TOUKaMHU KOOPAUHATHOU MPSIMOM.

[IpsimoyronpHast cucreMa koopauHat, ocu OX u Oy. AbGcmucca U OpauHaTa
TOYKH Ha KOOPAMHATHOM TUIOCKOCTH. [IpriMepsl rpadukoB, 3a1aHHbBIX (HOPMYITaAMH.
Yrenue rpaMKOB peasibHbIX 3aBUCUMOCTEH.

[lonarue ¢ynkumu. ['paduk ¢yskuun. CpoiictBa ¢GyHkumi. JluHelHas
¢ynkuus, e€ rpapuk. 'padux dynkmum y = kx + b. I'paguueckoe pewenue
JIUHEUHBIX YPABHEeHUU U CUCTEM JTUHEeUHbIX YPAGHEHU.

8 KIIACC

Yucna u eviuucnenus

KBagpatueiii kopenb u3 uucna. [lowamue 00 uppayuoHaibHOM 4uciue.
Hecamuunvie npubnudxicenus uppayuoHaibHulx yucen. CBOMCTBa apuPMETHIECKUX
KBaJIPAaTHBIX KOPHEW U MX MPUMEHEHHE K TPEoOPa30BaHUIO YUCIOBBIX BHIPAKCHHIM
Y BBIYUCJICHUAM. /[eticmeumenbtble YUcad.

Crenenb ¢ LenbIM NTOKa3aTenaeM U e€ cpoiicTBa. CTaHaapTHas 3aMUCh YUCIa.

Anzebpauueckue svipariceHus

KBampaTHpiil  TpE€XuneH; pasioKEHUE KBAApaTHOTO TPEXUIECHA Ha
MHOHUTEJH.

AnreOpaunveckass ApoOb. OCHOBHOE CBOMCTBO alreOpanyeckor Apoou.
CnoxeHue, BBIYUTAHUE, YMHOXEHUE, JeJCHUE aireOpandeckux aApoOei.
PannonasibHbIe BRIpAKEHUS U UX MPeoOpa3oOBaHUE.

Ypasenenua u nepasencmea

KBanparhnoe ypaBHenue, popmyrna KOpHEl KBaJpaTHOTO ypaBHEHUs. Teopema
Buema. Pelienne ypaBHeHUH, CBOASIIMXCS K IMHEMHBIM U KBagpaTHbIM. [ Ipocrenimme
JPOOHO-paIMOHAILHBIC YPaBHEHHUS.

I'paghuueckas unmepnpemayus ypagueHui ¢ 08ymMs nepemMeHHbIMU U CUCmeM
JIUHEUHbIX YPABHEeHUli ¢ 08yMs nepemeHHuviMuy. I1IpuMepbl peuieHus CHUCTEM
HEJIMHEWHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Perienne TeKCTOBBIX 3a/1a4 aNreOpandecKuM CIocoooM.

YHucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEeHCTBO C OJTHOM NTEPEMEHHOM.
PaBHOCWJIBHOCTH HEPABEHCTB. JIMHEWHBICE HEPABEHCTBA C OJHOM TIIEPEMEHHOM.
Cucrembl JIMHEWHBIX HEPABEHCTB C OJHOW MEPEMEHHOM.

2 351ech U anee KypcHBOM 0003HAYEHBI TEMBbI, H3YdEHHE KOTOPBIX IIPOBOJUTCS B 03HAKOMHUTEJILHOM IIaHE.
[legaror caMoCTOSTENBEHO OIPeASsIeT 00bEM H3y4aeMOoro MaTepuara.



Dynkyuu

[lonstne ¢ynkuuu. OO6macTp oONpeAeNneHUus W MHOXKECTBO 3HAUCHUH
¢ynkiun. CnocoObl 3a1anus QyHKIUHN.

I'paduk dynxmuu. Ytenue cBoilctB ¢yHKIuU 1mo e€ rpaduxy. [Ipumepst
rpadukoB PyHKINN, OTpaKaIOIIUX PEAbHBIE MPOIIECCHI.

@OYHKIMY, OINHCHIBAOIINE MPSAMYI0 U OOpaTHYH MPONOPUUOHAIbHBIE

k
3aBUCMMOCTH, ux rpaduku. Dymkimumm y = X5, y = X3, y = x, Yy = =

I'paguueckoe pewenue ypagnenuii u cucmem ypagHeHull.

9 KIIACC

Yucna u éviuucnenus

JleicTBUTEIBbHbIE YHCJIA

PaunoHanbpHble YuCHa, UppayUOHATbHbIE YUCTA, KOHeUHble U DecKOHeuHble
decamuunvlie Opoou. Muooxcecmso OeticmeumenvHulx Yucesl, OetucmeumenbHbvle
yucia Kak — OeckoHeuHvle  Oecsimuynvle Opobu. B3zaumno — 00HO3HAUHOE
coomeemcmeaue MexHcoy MHOMCECMBOM OeUCMEUMENbHbIX YUCeN U KOOPOUHAMHOU
NPAMOU.

Cpasnenue Oeucmeumenvuvlx uyucen, apugmemuueckue Oeucmeus ¢
oelcmeumenbHbiMu YUCIAMU.

N3mepenusi, npulJIMKeHNsI, OLEHKH

Pa3mepbl OOBEKTOB OKpYXKAIOIIEr0 MHpA, AJIUTEIBHOCTh IPOLECCOB B
OKpPY’KaroIEM MHUpE.

[TpuOnmxE€HHOE 3HaUEHNE BETUYHUHBI, TOYHOCTh NpuOmxeHus. OKpyrieHue
yucell. [ Ipukuaka u oleHka pe3yiabTaToB BIUUCICHUM.

Ypasenenua u nepasencmea

YpaBHeHus ¢ OJHOM NepeMEeHHO

JIuneliHOE ypaBHEHME. Penenne ypaBHEHHM, CBOSIIMXCS K IUHEUHBIM.

KBagpatHoe ypaBHeHue. Pelienne ypaBHEHHM, CBOASIIMXCA K KBaIPATHBIM.
bukBanpatHoe ypaBHeHUE. [Ipumepnvl peuieHusi ypagHeHu mpemveu u 4emeepmou
cmeneneu pasnodiceHuemM Ha MHONCUMENU.

Peenne qpoOHO-palMoOHAIBHBIX YPaBHEHU.

Pelenne TeKCTOBBIX 3a7a4 anreOpandeckuM METOI0M.

Cucrembl ypaBHeHUMH

VYpaBHeHHe ¢ ABYyMs NEpEeMEHHBIMH M ero rpaduk. Pemenue cucrem aAByx
JIMHEWHBIX YPAaBHEHUM C IByMs IIEpEMEHHBIMU. Pellienre cucrteM IByX ypaBHEHHH,
OJTHO M3 KOTOPBIX JIMHEWHOE, a Jpyroe — BTOpod creneHu. ['paduyeckas
WHTEPHPETALNsI CHCTEMbl YPABHEHUI C IBYMs IEPEMEHHBIMHU.

Pemennie TeKCTOBBIX 3a/1a4 ajareOpanyeckuM CrocoooM.

HepaBencrBa

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemenne nuHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOM. PemieHue cucrem
JMHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOW. KBaapaTHble HEpaBEHCTBA.
I'padrueckass wHTEprnperanys HEPABEHCTB M CUCTEM HEPABEHCTB C JIBYMS
MIEPEMEHHBIMHU.

Dynkuyuu

KBanpatnunas ¢ynkuus, e€ rpapuk u cpoiictBa. [lapabona, koopauHaThI



BEPIUMHBI IapaboIIbl, 0Ch CHMMETPUH MApaboJIbL.
I'paduku byHKImii: y = kx, y = kx + b, y = X2,
k .
y = +x,y = — M X CBOJCTBA.

Yucnoewvie nociedosamenvHocmu

Onpenesnenue U croco0bI 3aJaHUS YMCJIOBBIX MOCJIEI0BATEIbHOCTEN

[loHsiTHE YMCITIOBOM MOCIENOBATEIBLHOCTH. 3aJaHHME IOCIEI0BATEIbHOCTH
peKkyppeHTHO popMyoit u popmysioit N-ro wieHa.

ApudmMeTnyecKas 1 reOMeTPUYECKAA NMPOTPECCHH

Apudmernueckass U reomeTpuueckas nporpeccuu. @opmyinbel N-ro uieHa
apu(PpMETUIECKON U TeOMETPUUECKON MPOTrPeCCUil, CyMMbI IEPBBIX N YJICHOB.

Hszobpadicenue unenos apugpmemuyeckou u 2eomempuyeckol npocpeccuti
MOYKAMU HA KOOPOUHAMHOU naocKocmu. JIuHelnvill u IKCNOHEeHYUAIbHbIL POCH.
Crnoorcnvie npoyenmeol.

PABOYAA ITPOIT PAMMA
YYEBHOI'O KYPCA «I'EOMETPUA». 7-9 KITACCbI

esu ndyuyeHust yueOHOro Kypca

OOmue nenu u3ydeHus ydeOHOro kypca «l'eomMeTpusi» NpeACTaBIICHbI B
[TOOIT OOO. OHu 3aKknr0YarTCs, MPEXKAE BCETO B TOM, UTO HAa YPOKaX Fr€OMETPUU
oOyyJaronuiicss yduTcs TMPOBOJUTH JIOKA3aTeNIbHbIE PACCYXICHUS, CTPOUTH
JIOTUYECKUE YMO3AKIIOYEHUS, JOKa3bIBaTh MCTUHHBIE YTBEPXKICHUS U CTPOUTH
KOHTPHPUMEPHI K JIOKHBIM, IIPOBOJAUTH PACCYKACHUS «OT MPOTUBHOTO», OTINYAThH
CBOMCTBa OT MPU3HAKOB, (POPMYyIUpPOBATH OOpaTHBIC yTBEpKIeHUA. B 00ydeHun
YMEHHIO PAaCCyXJaTh COCTOMT Ba)XHOE BOCIHTATEIHHOE 3HAUCHUE W3YyUCHUS
TeOMETPHH, TIPUCYIIIEC UMEHHO OTEUEeCTBEHHOW MaTeMaTHIECKON IIKOJIE.

BTopoii nenpr0 H3ydeHUS T€OMETPUHU SIBISETCS HCIOIb30BaHUE €€ Kak
WHCTPYMEHTA TIPU PEIICHUH KaK MaTEMaTHYCCKWX, TaK M TMPAKTUYCCKUX 3ajad,
BCTPEUAIONIUXCSA B  pPEaTbHOM JKM3HU. OJTOMY COOTBETCTBYET  BTOpas,
BBIUMCIIUTENbHAS JIMHAS B M3YyYEHUH TEOMETPUHU B MIKoJe. [ 3TOro yuuTenro
pEeKOMEHAyeTCsl ~ MoAOWpaTh  3aJayd  MPAKTHYECKOro  XapakTepa s
paccMaTpuBaeMbIX TEM, YYUTh OOyYaIOIIMXCS CTPOUTHh MAaTEMaTUYECKUE MOJCIU
peaNbHBIX JKM3HEHHBIX CHTYalluid, TPOBOJIUTH BBIUYMCICHUS W OIICHUBATH
aJICKBaTHOCTh TIOJIYYCHHOTO pe3ynbTarta. KpaifHe BakKHO MOAUEPKUBATH CBSI3H
TEOMETPUU C APYTUMH MPEaMETaMy, MOTHBUPOBAThH HMCIOIL30BATh OMPEACICHUS
T€OMETPUUYECKUX (UTYP U MOHATUN, JEMOHCTPUPOBATH MPUMEHEHHUE MOTYYCHHBIX
yMeHUW B (U3MKE W TEXHHUKE. OTH CBA3M HauOoyiee SPKO BUIHBI B TeMax
«BexTtoper»y, «TpuronHomerpudeckre COOTHOMIEHUS», «MeEToa KOOpIuHAT» W
«Teopema Iludaropa.

MecTo yueOHOro Kypca B yueOHOM IJIaHe

CornacHo ydyebHOMy IuIaHy B 7-9 Kilaccax wu3y4aercs y4eOHBIM Kypce
«"eomeTpus», KOTOPHIM BKJIIOYAET CJIEAYIOLIME OCHOBHBIE pa3/ieibl COJACPIKAHMUS:
«l'eomeTtpuueckre Qurypsl U uX CBOHCTBa», «/3MepeHHE TIeoMEeTPUYECKUX
BEJIMUMHY», a Takke «JlekapToBbl -KOOPAMHATHI Ha IUIOCKOCTH», «BEKTOphD»,



«JIBmxenus mnockoctu» U «lIpeodpazoBanus nogo0us».

VY4eOHBIi MJ1aH MpeaycMaTpuBaeT U3yueHrue TeoMeTprr Ha 0a30BOM YPOBHE,
UCXOMAs M3 He MeHee 68 y4yeOHBIX 4acoB B yueOHOM TOAY, BCETO 3a TPU roja
o0ydeHust — He MeHee 204 gacos.

COHEPXXAHUE YYEBHOI'O KYPCA (I10 TOAAM OBYUYEHNM )

7 KIIACC

HauanbHuble nouaTus reomerpun. Touka, psimasi, OTpE30K, JIyd. Yroi. Buabl
yrioB. BepTukanbHble U CMEXHbIE yIUbl. buccekrpuca yria. JlomaHas,
MHOTrOyroyibHUK. [lapanneabHOCTh 1 MEPIEHIUKYIISIPHOCTD NPSIMBIX.

Cummempuunvie @ueypvl. OcHoéHbIE CE0LICMBA 0CE60L  CUMMEMpUL®.
IIpuMepbl CUMMETPHUM B OKPYKAIOLLEM MUPE.

OcHogHble NOCMPOEHUsI C NOMOWBLIO YUPKYJIA U TUHEUKU.

TpeyronpHuk.  Bwicota, MeawaHa, OuccekTpuca, HMX  CBOMCTBA.
PaBHOOEApEHHBIN U pABHOCTOPOHHUI TPEYroJbHUKU. HepaBeHCTBO TPEYTroJIbHUKA.

CBoiicTBa W TPHU3HAKK PABHOOEAPEHHOro TpeyroiabHuka. llpusHaku
PaBEHCTBA TPEYTOJIBHHUKOB.

CBOMCTBA M IPU3HAKY NApAJUIEIBbHBIX NPsIMbIX. CyMMa yIJIOB TPEYTOJIbHHKA.
Bnemnue yrisl TpeyroiabHuKa.

[IpssmMoyrosibHbIN  TpeyroiabHUK. CBONHCTBO MEIMAHbI MPSAMOYTOJIBHOIO
TPEYTrOJbHUKA, IPOBEAEHHOM K TUIIOTEeHY3€e. [Ipu3Haku paBeHCTBa IPSMOYTOJIBHBIX
TPEYTOJIbHUKOB. [IpAMOYTONBHBIN TPEYTOIBHUK C YyTioM B 30°.

HepaBeHncTBa B reOMeTpUM: HEpageHCcmeo mpey20/bHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema O OousbllIeM yriie M OOJIbLIEH CTOpPOHE TPEYroJbHUKA.
[leprieHIUKYJISp ¥ HAKIIOHHAS.

l'eomempuueckoe mecmo mouek. buccekTpuca yriia W CEpEeOUHHBIN
NEPIEHINKYJIAP K OTPE3KY KAK TEOMETPUUYECKHE MECTA TOYEK.

OKpyXHOCTb M KpyI, XOpJla M JHAMETP, HUX CBOMCTBA. B3aummHoe
pacoJIOKEHUE OKPY>KHOCTU M mpsiMor. KacaTenbHast M cexylias K OKpY>KHOCTH.
OKpyHOCTb, BIHMCaHHasT B Yyroj. BnucaHHas W oOnucaHHass OKPYKHOCTH
TPEYTOJIbHHUKA.

8 KUVIACC

UYereipéxyronpHuku. [lapamnenorpamm, ero npu3Haku U cBoMcTBa. YacTHbIe
CIly4ad TapajuiesiorpaMMoB (TIPSIMOYTOJIEHUK, POMO, KBaapaT), UX MPH3HAKUA |
cBoiictBa. Tpamenwsi, paBHOOOKass Tpamenusi, €€ CBOWCTBA W MPU3HAKH.
[IpssmoyronbHas Tpanenus.

Memoo yosoeHnus meduansl. llenmpanvruas cummempust.

Teopema @aneca u meopema 0 NPONOpYUOHAILHLIX ompeskax. CpeaHue
JUHUY TPEYTOJIbHUKA U Tpanenuu. [Jenmp macc mpey2oibHuKa.

Ilooobue mpeyzonvhuxos, kodppuyuenm nooodus. Illpuznaku nooodus
mpeyzonvHuxos. lIpuMeHeHne moo0usl Mpy PEIICHUH MPAKTHYECKUX 3a/1a4.

3 351ech U manee KypcHBOM 0003HAYEHBI TEMBbI, H3YdEHHE KOTOPBIX IIPOBOJUTCS B 03HAKOMUTEJILHOM IIaHE.
Ilegaror caMoCTOSTENBEHO OMPEASIIeT 00bEM H3y4aeMOro MaTepHuara.



CgoiicTBa miomageii reomerpudeckux Quryp. @opmynsl i TUIOHIATU
TPEYroJIbHHKA, TapajienorpaMma, pomba u Tpaneruu. OTHOIICHHUE IUIONIaIeH
no1I00HBIX (Uryp.

Brruucnenue miomaaei TpeyroJibHUKOB U MHOTOYTOJIbHUKOB HA KJIETYaTON
Oymare.

Teopema Iludaropa. Ilpumenenue Teopembl Iludaropa mnpu pemieHUH
MMPAKTUYECKUX 3a7a4.

CuHyc, KOCHMHYC, TaHT'€HC OCTPOTO yIJIa MPSIMOYTOJBbHOTO TPEYTOJIbHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpuroHoMmerpuueckue GyHKIIMU
yriioB B 30°, 45° u 60°.

BrniucanHble W LEHTpalbHBIE YTJIBI, YTOJ MEXKIY KacaTelIbHONW W XOpJIOH.
Yrael  Mexay XopAaMd M CEKyIIMMHU. BrMcaHHble U ONMCaHHBIC
YETHIPEXYTOJbHUKU. B3aMMHOE pacnojiokeHne JByX OKpyxHocteil. Kacanue
OKpykHOCTeH. OOIIHe KacaTelbHbIE K ABYM OKPYKHOCTSIM.

9 KIIACC

Cunyc, kocunyc, TaHrenc ymioB or 0° pmo 180°. OcHoBHOE
TPUTOHOMETPHUUECKOE TOXKAECTBO. DOPMYIIBI IPUBEAEHUS.

Pemienne tpeyrosbHukoB. Teopema KOCMHYCOB M TEOpEMa CHHYCOB.
Pemenne npakTrnyeckux 3aad ¢ KCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI
CHUHYCOB.

IIpeobpaszosanue nooodbus. Ilooobue coomsemcmeeHHbIX I1eMEHNO8.

Teopema o npoussedeHuu ompesKo8 Xopo, meopembl 0 NPOU3BEOeHUU
OMpe3K08 CeKywux, meopema o Keaopame KacameibHOU.

Bektop, imHa (MOAyJdb)  BEKTOpa, COHAIIPaBJIEHHbIE  BEKTOPBHI,
IIPOTUBOIIOJIOKHO HAIIPABIICHHBIE BEKTOPBI, KOJUJIMHEAPHOCTH BEKTOPOB, PABEHCTBO
BEKTOPOB, OI€paluMy HaJ BEKTOopaMu. PasjiokeHWe BeKTopa 10 JABYM
HEKOJUIMHEAapHbIM BekTopaM. KoopauHaTel BekTopa. CKansipHOE NMPOU3BEACHUE
BEKTOPOB, IPUMEHEHUE JIJIS1 HAXO0KICHUS JJIMH U YIJIOB.

JlekapTOBBI KOOPAMHATHI HA TUIOCKOCTH. YpagHenus npsamoiu 1 OKPYKHOCTH B
KOOPAMHATAaX, MEPECEYEHNE OKPYKHOCTEW M MPAMBIX. METON KOOpAWHAT U €ro
IIPUMEHEHHUE.

[IpaBunbHBIE MHOTOYTrOJIbHUKU. JlnmuHa oOkpyxkHOCTH. ['pagycHas wu
paauaHHas mepa yriia, BbIUMCIEHUE [UIMH Oyr OKpyxxHocrteu. [lmomans kpyra,
CEKTOpa, CETMEHTA.

Heuodicenus niockocmu u @HympeHHue cummempuu guayp (nemeHmapmbvie
npeocmasnenus). Ilapannenvusviii nepenoc. Illosopom.

KoHTpOoJIbHO-U3MepHUTe/IbHbIE MAaTePUAJIbI

[IpoBeneHne OLEHKH IOCTMIKEHUM IUIAHUPYEMBIX PE3YJIbTATOB OCBOCHHS
y4eOHOro mpeaMera MpoBOAUTCA B (hOpMEe TEKYIIero W pyOeKHOro KOHTPOJS B
BUJIC: KOHTPOJIbHBIE pabOThI, CAMOCTOSITEIbHBIE PA0OTHI, 3a4€Thl, MATEMATUYECKHUE
JUKTAHTBI, MPAaKTUYECKUE pPaOOThl, MUCBMEHHBIM OTBET IO WHIWBUIYyaTIbHBIM
KapTOYKaM-3aJIaHUsIM, TECTUPOBAHUE.

Jlns o6yuaroruxcst ¢ 3[1P Bo3amMoxHO n3MeHeHre GopMyJIUPOBKY 3aJJaHUN Ha
«TOUIATOBYIO»,  aJanTalyio  MOpeajaraeMoro  oOydaromiemMycss — TECTOBOTO



(KOHTpPOJIbHO-OIICHOYHOT'0) MaTepHajia: HCIIOJIb30BaHHE YCTHBIX M NMHUCHhMEHHBIX
UHCTPYKIUH, YNPOLIEHUE [UIMHHBIX CJOXKHBIX (DOPMYIHPOBOK HWHCTPYKLHUH,
peleHre ¢ OHopod Ha alIropuTrM, oOpasel, HCIOJb30BaHUE CIPABOYHOU
uHbOpMaInu.

[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUWA YUEBHOTI'O IIPE/IMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHN A

JINYHOCTHBIE PE3YJIbTATDI:

MOTHBAIUS K 00YYEHUIO MaTEMATHUKE U 1IeJICHANIPABICHHON MO3HABATEIbHON
NEATEIIbHOCTH;

NOBBIIIEHUE YPOBHA CBOEH KOMIIETEHTHOCTH 4YE€PE3 MPAKTUYECKYIO
JEeSTEIbHOCTh, TPEOYIOLIYI0 MaTeMaTH4YeCKUX 3HAHUM, B TOM YHCJIE yMEHHE
YUUTBCS Y APYTUX JIFOAEH;

CIIOCOOHOCTh ~ OCO3HABaTh CTPECCOBYID CHUTyallMl0, OBITb TOTOBBIM
JEWCTBOBATh B OTCYTCTBUE TAPAHTHUM YCIIEXA,

criocobHocTh oOydaronuxcsi ¢ 3IIP k oco3Hanuio cBoux AeUIIMTOB M
MPOSIBIICHHE CTPEMIIEHUS K UX MPEOAO0IEHUIO;

CIIOCOOHOCTh K CAMOPA3BUTHIO, YMEHUE CTABUTh TOCTH>KUMBIE LIETIH;

yMEHHUE pa3inyarh y4eOHbIE CUTYyallH, B KOTOPHIX MOHO J€HCTBOBATbH
CaMOCTOSITEJIBHO, W CHUTYyallUHM, TIJ€ CIEIyeT BOCIIOJIb30BaTbCA CIPABOYHOMN
uHdOpMaIuel Wik IPYTUMHU BCIIOMOTATEILHBIMU CPE/ICTBAMU;

CHOCOOHOCTh NEPEHOCUTHh TOJY4YEHHbIE B XOJA€ OOYy4YeHHUs 3HaHUS B
aKTyaJIbHYI0 CHUTyanuio (TpU pelIeHWH IKUTEHCKUX 3a/ay, TpeOyrommx
MaTEeMaTUYECKUX 3HAHUMN);

CIIOCOOHOCTh OPHEHTHUPOBATHCS B TPEOOBAaHUSAX M TpaBUIIAX HPOBEIACHUS
MPOMEKYTOUYHOW U UTOTOBOM aTTECTAllUH;

OBJIaJICHUE OCHOBaMU (PMHAHCOBOM TPAMOTHOCTH.

METAINIPEAMETHBIE PE3YJIBTATDBI

Osnaodenue YHUBepCanbHbIMU yueoHvimu no3HagamebHbIMU
oelicmeuamu:

YCTaHABIIMBaTh IPUYUHHO-CICICTBEHHBIE CBSI3W B  XOJI€ YCBOCHMS
MaTeMaTU4YECKOro MaTepuana;

BBISIBIISATE JACPUIIUT IAHHBIX, HEOOXOJMMBIX IJISi PEIICHUS TMOCTABICHHOU
3a/1a4u;

C TIOMOIIIBIO YYUTENSI BHIOMPATH CIIOCO0 PEIICHUsS MaTeMaTHYEeCKOW 3aaqn
(cpaBHUBaTh BO3MOKHbBIE BAPUAHTHI PELICHUS);

MPUMEHSATh U TMPEeoOpa3oBBHIBATh 3HAKM M CUMBOJBI B XOJE PEIICHUS
MaTeMaTHYECKHX 3ajay;

yCTaHABJIMBATh HCKOMOE M IAHHOE MPU PELICHUH MaTEMaTUUECKOM 3a/1auu;

MOHUMATh M MHTEPIPETUPOBATH MH(POPMAITUIO PA3TUYHBIX BUAOB U (HopMm
MpeCTaBIICHHUS;

WUTIOCTPUPOBATH pelllaeMble 3a]ja4u rpaduueCKUMU CXEMaMU;

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



NOHUMATh M HCHOJIb30BaTh MAaTEMAaTUYECKUE CPEACTBA HATJSAHOCTH
(rpadvikn, mUarpaMmbl, TaOJMIBI, CXEMbI H Jp.) IS  WUIIOCTPAIUH,
VHTEPOPETALNY, APTYMEHTALINH.

Osnadenue  yHugepcanvbHvimMu  y4eOHbIMU KOMMYHUKAMUGHBIMU
oelicmeuamu:

OpraHU30BHIBATh YY€OHOE COTPYAHHUYECTBO U COBMECTHYIO NESATECIBHOCTh C
YUYUTEIIEM U CBEPCTHUKAMHU B MPOLIECCE PELICHHUS 3a/1a4;

B3aMMOJIEWCTBOBATh M HAXOJIUTh OOIIME CIocoObl paboThl; paboTaTh B
rpynmne: HaxoJIuTh oOIlee pelieHre M paspemarbh KOH(IMKTHI HAa OCHOBE
COTJIaCOBAHUS MO3UIMHN U yu€Ta UHTEPECOB; CIylIaTh MapTHEPa; GopMyIUpOBaTh,
apryMEHTHPOBAaTh U OTCTAaUBATh CBOE MHEHHE;

IPOTrHO3UPOBATh BO3HUKHOBEHHE KOH(MIMKTOB MPU HAIUYUU PA3HBIX TOYEK
3peHusl U paspeniaTh KOH(MIUKTHI HA OCHOBE y4€Ta MHTEPECOB M TO3UIUN BCEX
YYaCTHHUKOB;

apryMEHTHPOBATh CBOKO MO3UIMIO M KOOPJAUHUPOBATH €€ C MO3ULUSMH
NapTHEPOB B COTPYAHUYECTBE MPHU BHIPAOOTKE OOIIEro pelieHUusi B COBMECTHOM
JESTENbHOCTH;

BBINIOJIHATh CBOIO YacTh PabOThHI, JOCTUTaTh KAa4€CTBEHHOrO pe3ysbTaTa U
KOOPJIWHUPOBATH CBOU JICUCTBHUS C APYTUMH YWICHAMHU KOMaH/bI;

OIICHMBATh Kaue€CTBO CBOETO BKJIaja B OOIIMI MPOTYKT.

Osnadenue yHuGepCcanbHbIMU Y4eOHbIMU PEZYIAMUGHHIMU OCUCH GUAMU:

CTaBUTbH 1EJH, BHIOMPATh U CO37aBaTh JITOPUTMBI JJI PEIICHUs] Y4eOHBIX
MaTEeMaTUYECKUX TIPOoOIIeM;

IJITAHUPOBATh U OCYLIECTBIISITH AEATEIbHOCTD, HANPABICHHYI) HA PELICHUE
3a71a4 UCCIIEI0BATEIIbCKOIO XapaKTepa.

dbopMynupoBaTh W yIEpKUBaTh y4yeOHYIO 3ajady, COCTABJSATH IUIaH U
MOCJIEA0BATEIILHOCTD JICHCTBUM;

OCYILECTBIISITH KOHTPOJIb MO 00pa3ily 1 BHOCUTHh HEOOXOIUMbIE KOPPEKTHUBHI;

KOHTPOJMPOBATh TMPOLECC M  pe3yJbTaT Y4eOHOH MaTeMaTH4ecKOu
JESITENbHOCTH;

aJIeKBaTHO OIIEHMBATh MPABWIBHOCTh WM OIIMOOYHOCTH BBIMOJHEHUS
yueOHOM 3amauu, €€ OObEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BO3MOXKHOCTU €€
pelieHus;

CJIMYaTh CIOCO0 EUCTBUS U €r0 Pe3yibTaT ¢ 3aJJaHHBIM TAJIOHOM C IEJIbI0
0OHapyKEeHHsI OTKIIOHEHUH M OTIMYHM OT dTAJIOHA.

MPEABUACTH TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTD MIPHU PEIICHUHN YIEOHOM
3a7a4u;

MOHUMATh MPUYHUHBI, 10 KOTOPHIM HE ObUT IOCTUTHYT TPEOYyEeMBbIi pe3ybTaT
NeSATEeTLHOCTH, OTPEICISATh TO3UTUBHBIC N3MEHEHUSI M HaIpaBJIeHUs, TpeOyromme
JadbHEHIIIeH pabOThI,

peryJupoBaTh COCOO BBIPAXKEHUS IMOLIMM.

NPEAMETHBIE PE3YJIBTATHI

PesynbraThl ocBoeHusi yuyeOHoro mpeamera «Marematuka (BKIIIOUYas
anredpy, reoMeTpHUIo, BEPOSITHOCTh U CTATUCTHUKY)», paclpelleJIeHHbIE M0 Tojam
o0ydeHus1, GOpMyIUPYIOTCS MO IPUHIIUIY 100aBIECHUS HOBBIX pe3yJIbTaTOB OT Ioja



K FOJly, YK€ Ha3BaHHBIE B IIPEABIAYIINMX [O1aX MO3ULIHUH, KaK IIPABUIIO, JOCIOBHO HE
NOBTOPSAIOTCS,, HO YYUTBIBAKOTCS (pE3yJbTaThl OYEPENTHOIO rojia MO YMOJIYAHHUIO
BKJIFOYAIOT PE3YyJIbTaThl NPEIbITYLINX JIET).

IJDIAHWUPYEMBIE ITPEAMETHBIE PE3YJIBTATBI OCBOEHUA

PABOYEM ITPOI' PAMMBI KYPCA «MATEMATHUKA»

(ITOTOJAM OBYYEHUA)

OcBoenue yueOHOro Kypca «MaremaTtuka» B 5—6 Kjiaccax OCHOBHOM IIKOJIbI
JOJDKHO 00€CTeurBaTh JOCTHKEHUE CIEAYIOMIMX MPEeIMETHBIX 00pa30BaTeIbHbIX
pe3ybTaTOB:

5 KIIACC

Yucna u eéviuucnenusn

OpueHTHpOBaTbCSI B TMOHATUSX M ONEpUpOBaTh Ha 0a30BOM YpPOBHE
TEpPMUHAMH, CBSI3aHHBIMH C HATypaJlbHbIMU 4YHCIaMHU, OOBIKHOBEHHBIMU U
JNECATUYHBIMU IPOOSIMHU.

CpaBHUBaTh ¥ YHNOPSIOYMBATH HATypajbHbIE 4YHCJA, CpPaBHUBATH B
NPOCTEUIINX CITy4asix OOBIKHOBEHHBIE JPOOU, TECITUYHBIE IPOOH.

CoOTHOCUTh TOYKY Ha  KOOpPJAMHATHOW  (YMCIIOBOM) TpsIMOM  C
COOTBETCTBYIOIIMM €M YHCIOM U HM300pa)kaTh HATypaJbHbIC YHMCJIa TOYKAMHU Ha
KOOPJIMHATHOM (YMCIIOBOM) TIPSIMOM.

Boinonaate apudMeTnyeckue EUCTBUS C HATypadbHBIMH YHCIAMH, C
OOBIKHOBEHHBIMHU JPOOSIMU B MPOCTEUIIINX CITydasiX.

BrINomHATE NPOBEPKY, NPUKUKY PE3YIbTATA BEIYUCICHUIA.

OKpyIJIsTh HaTypaJibHbIE YHCIIA.

Pewienue mexcmogwix 3a0au

Pemate TekcToBhIE 3amaur apuOMETHUECKHUM CIOCOOOM U C TOMOIIBIO
OpraHU30BaHHOTO KOHEYHOro IMepedopa BCEX BO3MOXKHBIX BapUaHTOB (Mpu
HEO0OXOJIMMOCTH C HAMPABJISAIONIEH MOMOIIBIO).

Pemare 3amauu, cojepikaimide 3aBUCUMOCTH, CBSI3bIBAIOIIUE BEJIWYWHBI:
CKOPOCTb, BpEMsl, paCCTOSIHUE; IIEHa, KOJIMYE€CTBO, CTOMMOCTb (IMpU HEOOXOUMOCTH
C UCIOJIb30BAaHUEM CIPABOYHOI HH(POPMALIUH).

Ucnonb3oBaTh KpaTKHE 3alUCH, CXEMbI, TaOJMIbl, OOO3HAYECHUS MpHU
pelIeHNH 3a1a4.

[Tonb30BaTbC OCHOBHBIMH ~ €AVMHUIAMHU  HU3MEPEHUS: IIEHbI, MAaCChl;
pacCcTOsIHUS, BpEMEHHU, CKOPOCTH; BEIPAXKATH OJTHU €IMHULIBI BEIMYUHBI YEPE3 IPYTHE
(mpu HEOOXOAMMOCTH C OTIOPOM Ha CTIPABOYHYIO HH(GOPMAITHIO).

W3Bnekate mH(OpMaIuio, MpeACTaBICHHYI0 B TaOiWile, Ha CTOJI0YATOM
JyarpaMmMme, HHTepIpEeTUPOBaTh MPEACTABICHHbBIC JIaHHbIC, UCMOJIb30BATh JIAHHBIC
MIpU PEIICHUU 33/1a4.

Haznaonasa ceomempus

[Tonp30BaThCS r€OMETPUYECKUMU MOHATUAMU: TOUYKA, MPsSMasi, OTPE30K, Ty,
YTOJI, MHOTOYTOJIbHUK, OKPYKHOCTb, KPYT.

[IpuBoauTh TpUMEphl OOBEKTOB OKPYKAIOIIET0 MHUpa, UMEIOUUX (hopmy
U3YYEHHBIX TEOMETPUUECKUX PUTYD.

Hcnonb30BaTh TEPMUHOJIOTHIO, TP HEOOXOAUMOCTHU 110 BU3YaJIbHON OIOpE,



CBSI3aHHYIO C YIJIaMH: BEpILIMHA, CTOPOHA; C MHOTOYTOJIbHUKAMHU: YTOJI, BEPILIHUHA,
CTOpPOHA, IMaroHalIb; ¢ OKPYKHOCTBIO: pauycC, AUaMETP, LEHTP.

N300paxaTh HU3y4EHHBIE TE€OMETPUYECKUE (PUTYypbl Ha HEIMHOBAHHOW U
KJIETYaTOW OyMare ¢ MOMOILBIO IUPKYJIS U TMHEHKH (MI0CTI€ COBMECTHOIO aHAJIN3a).

Haxonuth JUIMHBI OTPE3KOB HEMOCPEACTBEHHBIM HU3MEPEHUEM C MOMOILBIO
JMHENKH, CTPOUTh OTPE3KH 3aJaHHOW JUIMHBI; CTPOUTH OKPYKHOCTH 3aJaHHOTO
paauyca.

Hcrnonb30BaTh CBOMCTBA CTOPOH U YIJIOB MPSIMOYTOJIBHUKA, KBaJipaTa JJis UX
MOCTPOECHUS, BEIUUCIICHHUS IJIOIIAU U TIEPUMETPA.

Boluucnsate mepumeTp W IUIOMIAAL KBajpara, MNPSAMOYTOJIbHUKA, (QUTYD,
COCTaBJICHHBIX U3 MPSMOYTOJILHUKOB, B TOM 4YHcCie (Quryp, n3oOpaxEHHBIX Ha
KJIeTyaTon Oymare.

[Tonb30BaThCd OCHOBHBIMU METPUYECKUMH €AUHUIIAMU MU3MEPEHUS JIJTUHBI,
IUIOIIA]IM; BBIPAYKATh OJITHU €MHUIIBI BETMUMHBI Uepe3 Apyrue (Ipu He0OX0AUMOCTH
C OTIOPOM Ha CIPABOYHYIO HH(POPMAITHUIO).

Pacno3naBaTe mapauienenunen, KyO, HMCHOJIb30BaTh TEPMHUHOJOTHUIO:
BEpIIMHA, peOpO IpaHb, U3MEPEHUS; HAXOIUTh U3MEPEHUS MMapajuiesenumea, Kyoa.

Boruucnate 00bEM Ky0Oa, mapasuienenuiena no 3aJaHHbIM HU3MEPEHHIM (C
OTIOPOM Ha AJITOPUTM YUEOHBIX JACHCTBUI), MOJB30BATHCI €AUHULIAMH U3MEPECHUS
00BEMa.

Pemate HecllOKHBIE 3a7a4d HAa W3MEPEHHE T'€OMETPUYECKUX BEJIWYUH B
IPAKTUYECKUX CUTyalUsX (IpU HEOOXOJUMOCTHU C BU3YaJIbHOM OIOpOii).

6 KJIACC

Yucna u éviuucnenusn

OpueHTUpOBaTbCA B TOHATHUAX UM ONEpUPOBAaTh Ha 0a30BOM YpOBHE
TEPMHHAMH, CBSI3aHHBIMH C PA3IUYHBIMHU BUJAMU YHUCEN U CIIOCOOaMH UX 3aIlUCH,
NepPeXOAUTh (€CIIM ATO BO3MOKHO) OT OJHOM (hOPMBI 3aMHCH YUCia K APYTOM.

CpaBHHBaTh U yHOPSAI0YMUBATH LENbIE YUCIA, OOBIKHOBEHHBIE U AECATUYHbBIE
JIpo0u, CpaBHUBATH YKCIIa OHOTO U Pa3HbBIX 3HAKOB.

BoinonHaTe apumeTnyeckue JeHCTBUS C HATypaJIbHBIMU W LEJIBIMH
YuCciaMHu, OOBIKHOBEHHBIMHU U JIE€CATHYHBIMU JpOOSMH, TMOJOKUTEIBHBIMU U
OTPULIATETLHBIMU YHCIIAMHU.

BBIUUCHATE 3HAUYEHMS] YMUCIOBBIX BBIPAXKECHHI, BBIIOJIHATh NPUKUIKY H
OLICHKY pe3yJibTaTa BBIUYMCICHUN; BBIIOJHATH NPEOOpPa3OBaHUS YHCIOBBIX
BBIPKECHUI Ha OCHOBE CBOMCTB apu(PMETUUECCKUX JICHCTBHIA.

COOTHOCUTh TOYKY Ha KOOPJWHATHOW MPSMOW C COOTBETCTBYIOIIMM €Il
YUCIIOM W H300pa)kaThb YHClIa TOYKAMH Ha KOOPAWHATHOW MPSAMOM, HAXOAWUTh
MOAYJIb YHCIIA.

COOTHOCHTH TOYKH B MPSMOYTOJIBHOM CUCTEME KOOPAHHAT C KOOPIAWHATAMU
JTOM TOYKH.

OxkpyrisTh 1enble Yuclia W ACCATHYHbIE Apodu (1o oOpasiyy), HaXOIUTh
IPUOINKEHUS YHCEIL.

Yucnoevie u OyKeeHHbIE GbIPAIHCCHUSA

OpueHTUpOBaTbCA B TMOHATHUAX U ONEpUPOBATh Ha 0a30BOM YpPOBHE
TEPMHHAMHU, CBA3aHHBIMU C 3allUChIO CTENEHU 4YMCIIA, HAXOIUTh KBaJIpaT U KyO



YUCJa, BBIYUCIATh 3HAYEHUS MPOCTEUIINX YUCIOBBIX BBIPAKEHUH, COAEPIKAIIAX
CTEICHH.

[Tonp30BaThCA MPU3HAKAMH JIETUMOCTH (MPU HEOOXOAMMOCTH C OMOPOW Ha
aJITOPUTM IIPaBUIIA), PACKJIAJIbIBATh HATYPAJIbHbIC YMCIIa HA IPOCThIC MHOKUTEIIH.

llonvzo6amuvcs macuumabom, COCTaBISITh NPOMOPIIMKA U OTHOIIICHUS.

Ncnonb3oBaTh OyKBBI 7151 0003HAYEHUS YMCEIT TIPU 3aMUCU MATEMATUYECKUX
BBIDQKEHUW, HAXOJUTh 3HA4YCHUSI OYKBEHHBIX BBIPAKECHHU, OCYILECTBIISSA
HE0OXOIMMbIE TIOJICTAHOBKH U MpeoOpa3oBaHus (C OMOPON Ha aJrOPUTM YUEOHBIX
JEeUCTBU).

HaxoauTe Hen3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pewenue mexkcmoegwix 3a0au

PemaTe MHOTOIIArOBbIE TEKCTOBBIE 33J1a4M apUPMETHYECKUM CIIOCOOOM C
OIIOPOM Ha BONPOCHBIH IJIaH.

Pemlate  mpocreiimine  3agayd, — CBS3aHHBIE  C  OTHOILICHHEM,
MPONOPIIMOHAIBHOCTHIO BEJIMYMH, TPOIICHTAMU; PElIaTh TPU OCHOBHBIC 3a/1a4M Ha
JpOOU U MPOIEHTHI.

Pemats 3amaum, coneprkaiiue 3aBUCUMOCTH, CBSI3BIBAIOIINE BEJIMYUHBL:
CKOPOCTb, BpeMs, paccrosiHue, 1[CHA, KOJIMYECTBO, CTOUMOCTB;
MIPOU3BOJAUTENIBHOCTh, BpeMs, O0OBEMaA pabOThI, HCHONB3YS apUPMETUUYECKUE
NEUCTBUS, OILICHKY, NPUKUIKY; TOJb30BaThCS  CAMHUIAMU  HU3MEPEHHUS
COOTBETCTBYIOIINX BEJIUYHH.

CocraBnsiTb OYKBEHHBIE BBIPAXKEHHUS IO YCJIOBHIO 3aJaydl  I0OCJe
COBMECTHOT'O aHaJIN3A.

N3BnekaTs mHpOpMaIuio, MpEACTaBICHHYI0 B TaOIWIAX, HAa JTUHCHHOM,
CTOJIOYATOM WM KPYroBOW JauarpaMMax, WHTEPIPETUPOBATH MPEIACTABICHHbBIC
JAHHBIE; UCIIOJB30BaTh JAHHbBIC MTPU PEIICHUU 33/1a4.

[IpeacTaBisaTs HHGOPMALIUIO C TIOMOIIBIO TAOIUII, TMHEWHON U CTOI0UYATOM
JMarpamM.

Haznaonaa ceomempus

[IpuBoauTh TpUMEphl OOBEKTOB OKPYKAIOIIETO MHUpa, UMEOUUX (hopmy
M3YUYEHHBIX T€OMETPUYECKUX IIJIOCKUX M TMPOCTPAHCTBEHHBIX (PUTYp, MPUMEPHI
PaBHBIX U CUMMETPUYHBIX PUTyp.

N3o0paxkath C TOMOIIBIO UUPKYJs, JHUHEWKHA, TpaHCIOpTUpa Ha
HEJTMHOBAHHOM U KJIETYaTOi Oymare u3y4eHHbI€ III0CKUE TeOMETpUIECKre (GUTyphbl
¥ KOH(UTypanuu, CHMMETPUIHBIC (DUTYPHI.

Nmeth mpencraBieHne O TEOMETPUUYECKUX MOHSTHUSX: PABEHCTBO (uryp,
CUMMETPHUSI, OCb CHMMETPUH, LICHTP CUMMETPUH.

HaxoauTh BenWYMHBI YIJIOB HU3MEPEHHUEM C TMOMOIIBI TPAHCHIOPTHPA,
CTPOUTH YTJIbl 33JJTAaHHOW BEJIMYMHBI, TOJIB30BaThCA MPU PELICHUH 33]1a4 TPalyCHOMN
MEpOU YIJIOB; pACIIO3HABATH HA UEPTE)KaX OCTPIN, IPSIMOU, pa3BEPHYTHIN U TYIIOU
YTJIBI.

Beruucnare IuHY JIOMaHOM, MEPUMETP MHOTOYTOJIbBHUKA, TOJIh30BaThCs
eAUHUIIAMU U3MEPEHUS JUTMHBI, BBIpAXKaTh OJIHU €IUHULIBI U3BMEPEHUS IJTMHBI Uepe3
JpyTue.

Haxoautk, ncnosib3yst 4epTEKHBIE UTHCTPYMEHTHI, PACCTOSIHUS: MEXKY IBYMSI
TOYKaMH, OT TOYKHU JI0 IPSIMOM, JIMHY ITyTH HA KBaJPaTHOM CETKE.



Berumcnate miomank  QuUryp, COCTAaBIEHHBIX U3 TMPSMOYTOJHHUKOB,
WCIT0JIB30BATh pa30MEeHNE HA MPSMOYTOJIBHUKH, HA paBHBIC (DUTYPHI, TOCTPAUBAHHE
710 IPSIMOYTOJIBHUKA; TIOJIb30BATHCS OCHOBHBIMU €MHUIIAMHU U3MEPEHUS IO IH;
BBIPAKATh OJTHU SIUHUIIBI M3MEPEHUS IUIONIAINA Yepe3 Apyrue (MIpu He0OXOAMMOCTH
C OTIOPO¥ Ha CIIPAaBOYHYIO HH(POPMAITHIO).

Pacmo3naBaTh Ha MOIENAX M M300paKEHUSX MUPAMHUIY, KOHYC, IAIUHID,
UCIIOJIb30BaTh TEPMUHOJIOTHIO: BEPIINHA, peOpo, TpaHb, OCHOBAHUE, Pa3BEPTKA.

N300paxkaTh Ha KJIETYaTON Oymare mpsiMOYTOJIbHBIN MapajieeuIie].

Breraucnsate 00bEM MpSIMOYTOJILHOTO MapalieNienune/a, Kyoa, oab30BaThCs
OCHOBHBIMH EAMHHUIIAMU U3MEPEHHsI 00bEMA; BBIPAXKATH OJTHU €IUHUIIBI U3MEPEHHUS
00bEMa uepe3 Apyrue (C onopoit Ha CIPaBOYHYIO0 HH(POPMAITHIO).

Pematp HecloXHBIE 3a7jaud Ha HAaXOXKICHHE T€OMETPUUYCCKUX BEIMYUH B
MPAKTHYECKUX CUTYaIUsX (Ipu HE0OXOUMOCTH C BU3YAIBHOM OMOPOHA).

[INIAHVUPYEMBIE ITPEJJMETHBIE PE3VJIbTATBI OCBOEHU

PABOYEN ITPOI' PAMMBI KYPCA «AJITEBEPA»

(ITO TOOAAM OBYUYEHUA)

OcBoenue yueOHOro Kypca «AnreOpa» Ha ypOBHE OCHOBHOIO OOLIETro
00pa3oBaHusl JOJKHO OOECHEeYMBaTh JOCTIKCHHUE CIEAYIOIIUX MPEIMETHBIX
00pa3oBaTENbHBIX PE3YIIHTATOB:

7 KIIACC

Yucna u éviuucnenus

BoinonusATe, coyeTass yCTHbIE U NMUCBbMEHHBbIE MPHUEMBI, apudmernyeckue
JEUCTBHUS C PAallMOHAIBHBIMU YUCIIAMH.

HaxoauTh 3Ha4eHMs] YMCIIOBBIX BBIPAXKEHUN; NMPUMEHSATh Pa3HOOOpa3HbIE
CrocoObl ¥ MPUEMBI BBIYUCIICHUS 3HAYEHUN JPOOHBIX BBIPAKEHHM, COAEp KaluX
OOBIKHOBEHHBIE U IECATUYHBIE APOOH.

[lepexoauth OT 0AHON (HOPMBI 3amUCH YMcen K Apyrod (mpeoOpa3oBbIBATH
JNECATUYHYIO apo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JIECATUYHYIO, B YACTHOCTU B OECKOHEUHYIO JECITHUYHYIO po0Ob). CpaBHUBATH U
yHOPSA0YHUBATh PAlMOHATIBHBIC YUCIIA.

OKpyrJsTh yncna.

BpInonHATh NPUKHUIKY U OLIEHKY PE3YJIbTaTa BBIYMCIICHUH, OLIEHKY 3HAaYCHUHN
YHCJIOBBIX BBIPAXKEHUU.

BBINIONHATE AEUCTBUS CO CTENEHSIMH C HATypaJbHBIMU ITOKA3aTENSIMHU (C
OIOPOM Ha CTIPAaBOYHYIO HH(POPMALIHUIO).

[IpuMeHATh  NpU3HAKKM  JENMMOCTH, pPA3jOKEHWE Ha  MHOXHUTENIH
HaTypaJbHBIX YUCEIL.

Pemarp mnpocreiliiie NpakTHKO-OPUEHTHPOBAHHBIE 33/a4, CBSI3aHHBIE C
OTHOIIIEHWEM  BEJIMYMH,  MPONOPLHOHAIBHOCTHIO  BEJIMYMH,  MPOICHTAMU;
MHTEPIIPETUPOBATH PE3YIbTATHI PEIIECHUS 331a4 C YUYETOM OTpaHMYEHUM, CBSI3aHHBIX
CO CBOMCTBaMU paccMaTpUBAEMbIX OOBEKTOB.

Anzcebpauueckue gviparcenus

OpueHTUpOBaTbCA B TMOHATHUAX U ONEpUPOBATh Ha 0a30BOM YpPOBHE
anreOpanyecKor TepMHUHOJIOTHEN U CHMBOJIUKOM.



Haxonuth 3HaueHus OYKBEHHBIX BBIPOXKEHHUM MpHU 3aJaHHBIX 3HAYEHUSX
MIEPEMEHHBIX.

BoeimonHsaTe  mpeoOpa3oBaHUs  IIEJIOTO  BBIPAKEHHWS] B MHOTOYJICH
IPUBEACHUEM TTOIOOHBIX CJIATa€MbIX, PACKPBITHEM CKOOOK.

BBITONMHATE YMHOXKEHHE OJHOYJICHA HAa MHOTOYICH M MHOTOWICHA Ha
MHOTOWICH, NPUMEHATh (OPMYJIBI KBajapaTa CyMMBI M KBajapara pa3sHOCTH (C
OTIOPOM Ha CTIPABOYHYIO HH(POPMALIHUIO).

OcyiecTBIATh Pa3l0KEHUE MHOTOWJIEHOB HA MHOXXHUTEIHW C IOMOIIBIO
BbIHECEHHMSI 32 CKOOKU OOIIETr0 MHOYKUTEIIS, TPYIITUPOBKH CIIaraeMbIX, IPUMEHEHHUS
(bopMyI1 COKPAILIEHHOTO YMHOKEHUS (C OMOpO Ha CIIPABOUYHYIO HH(OPMAIIHIO).

[IpumeHnsaTh peoOpa3zoBaHusi MHOTOUJICHOB JIJISl PELICHUS PAa3JIMYHBIX 3324
U3 MaTeMaTHKHU, CMEKHBIX IIPEIMETOB, U3 PEATbHOU MPAKTUKHU.

Hcnonb3oBaTh CBOMCTBA CTENEHEH C HATypaJlbHBIMU TOKA3aTENsIMHU JUIs
npeo0pa3zoBaHus BEIPAXKEHHH (C OMOPOI HAa CIPABOYHYIO HH(POPMAIIHIO).

Ypasnenus u nepasencmea

Pemare nuHElHBIE ypaBHEHUS C OJHOW NEPEMEHHOW, NMPUMEHSA IPaBUJIA
nepexoaa OT UCXOIHOTO YPaBHEHHsI K PaBHOCWIIBHOMY eMy. [IpoBepsTh, sSBisieTCS
JI 9UCII0O KOPHEM YpaBHEHHUS.

Nmeth mipeacTaBicHUEe O Tpad@UuecKuX METOAaX MPH PENICHUH JIMHCWHBIX
YPaBHEHUM U UX CUCTEM.

[TogOupate mTpuUMepbl Tap 4YUCEN, SBISIONMXCS PEIICHUEM JHHEHHOTro
ypaBHEHUS C IBYMsI IEPEMEHHbBIMU.

CTpouTh B KOOPJAMHATHOM INTIOCKOCTH T'paUK TUHEHHOTO ypaBHEHUS C IBYMS
NePEMEHHBIMH; TIOJB3YSACh TPAPUKOM, TPUBOIUTH IPUMEPHI PEIICHUS YPAaBHECHUS.

PemaTe cucteMbl IByX JTUHEWHBIX YpaBHEHUH C IByMS ITE€PEMEHHBIMU, B TOM
yucie rpadudecku (C ornopor Ha aNrOpUTM YUEOHBIX IEHCTBH).

CocraBmnsath (TI0CIe COBMECTHOTO aHAJIM3a) U PEllaTh JUHEHHOE YpaBHEHUE
WM CUCTEMY JIMHCWHBIX YPAaBHCHHWM MO YCJIOBHIO 3aJa4d, MHTECPIPETHPOBATH B
COOTBETCTBUH C KOHTEKCTOM 3aJ[a4H IMOJTYUYEHHBIN pe3yibTarT.

Koopounamut u cpaguxu. @Pynkyuu

N300pakaTh Ha KOOPIUHATHOM MPSIMOI TOUKH, COOTBETCTBYIOIIHE 33 JaHHBIM
KOOpJIMHATaM, JTyYH, OTPE3KH, HHTEPBAJIBI; 3alMChIBATh YHCIOBbIC TIPOMEXYTKH Ha
anreOpanyecKoMm si3bIKe.

OtMmeyaTh B KOOPJAUHATHOMN TIJIOCKOCTH TOYKH IO 33JJaHHBIM KOOpIUHATaM;
CTPOMTH TpapKH TUHEHHBIX (yHKIKH. CTponuTsh rpaduk GyHkimu Y = kx + b,

OnuceiBaTh € TIOMOIIBIO (YHKIIUHA HW3BECTHBIE 3aBUCUMOCTH MEKIY
BeTMYMHAMU (TI0 aNTOPUTMY YUYEOHBIX JEUCTBUIT): CKOPOCTh, BPEMS, PACCTOSHUE;
1[eHa, KOJIMYECTBO, CTOUMOCTD; MPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxonuthb 3HaueHne PyHKITUU 110 3HAYCHHIO €€ apTryMeHTa.

[Tonumats rpaduueckuii crocod MpencTaBlIeHUus U aHaIM3a WHPOPMAIIUH;
W3BJICKATh U MHTEPIIPETUPOBATH HH(OPMAITHIO M3 TPadUKOB peabHBIX MPOIIECCOB
Y 3aBUCUMOCTEM.

8 KUIACC
Yucna u eéviuucnenusn
Hcrnons30BaTh HayalbHbIE NPEACTABICHUS O MHOYKECTBE JIEUCTBUTEIIBHBIX



YuCeJ JJIsl CPAaBHEHUS, OKPYIJICHUS U BBIYMCIICHHUM; U300paxaTh JEeHCTBUTENbHbIE
YHUCI1a TOYKaMH Ha KOOPJAWHATHOU MPSMOM.

[IpumensTh TOHATHE apU(METUUYECKOTO KBAAPATHOTO KOPHS; HAXOAUTh
KBaJIpAaTHbIE KOPHH, UCIOJIb3Yys NMPU HEOOXOJUMOCTH KaJIbKYJSTOP; BBITOJHSITH
pocTelIIne MpeoOpa3oBaHUsl BBIPAKEHUM, COAEpPKAIIMX KBAJAPAaTHBIE KOPHH,
UCIIOJIb3Ysl CBOMCTBA KOPHEW.

Hcnonp30BaTh 3amucu OOJNBIIUX M MaJbIX YUCEN C TIOMOIIBIO AECITUYHBIX
npoOeit u creneHeit yucia 10.

Ancebpauueckue gviparxcenus

[IprMeHATh TOHATHE CTENEHH C 1ENbIM I[I0KAa3aTelieM, BBIIOJIHATh
npeo0pa3oBaHus BBIPAKEHUM, COAEpKAIIUX CTENEHU C IIeJIbIM ToKaszareneM (cC
UCII0JIb30BAaHUEM CITPAaBOYHON MH(MOPMAITUN).

BBINONMHATE HECTIOKHBIE TOXKJIECTBEHHbIE MPE0Opa30BaHUs paIllMOHAIBHBIX
BBIPQXEHUI Ha OCHOBE IPaBUJI JCHCTBUI Ha/l MHOTOWIEHAMH U alreOpandecKuMu
IpOOSMHU.

PacknanpiBaTh KBapaTHBIN TPEXUIIEH HA MHOKUTEIIH.

[IpuMeHsATh TpeoOpa3z0BaHus BEIPAKEHUN AJI PEIICHUS] PA3IMYHbIX 3a7a4 U3
MaTE€MaTUKH, CMEKHBIX ITPEIMETOB, U3 PEATBHON MPAKTUKH.

Ypasenenua u nepasencmea

Pemate vHeliHbIE, KBAAPATHBIE YPABHEHUS (C UCIIOJIB30BAHUEM CIIPABOYHOM
uHGOpMaIlMU) U pallMOHAIIbHBIE YPAaBHEHUS, CBOISAIIMECS K HUM, CUCTEMBI JIBYX
YPAaBHEHUM C IBYyMS IIEPEMEHHBIMU.

IIpoBOAUTE MPOCTENUILINE UCCIEAOBAHNS YPABHEHUM U CUCTEM YPaBHEHUM, B
TOM YHCJI€ C TPUMEHEHHUEM IpaUuecKUX MpPeCTaBIeHUH (yCTaHABINBATh, UMEET
JY ypaBHEHUE WM CUCTEMa YpaBHEHUH pPEIlIeHNs, €CIIU UMEET, TO CKOJIBKO, U TIp.) €
OTIOPO Ha aNTOPUTM YUEOHBIX ACHCTBUM.

[lepexoauTh OT cinoBecHOW (HOPMYTUPOBKHM 3afadud K €€ anredpanveckoit
MOJENM C TIOMONIBIO COCTABJICHUS YPaBHEHUS WM CHCTEMBl YpPaBHEHUH,
WHTEPIIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3324 NOJYYEHHBIN PE3YIbTAT.

[IprMeHATH CBOWCTBAa YHCJIOBBIX HEPABEHCTB I CPAaBHEHUS, OLECHKH;
pelarh JMHEWHBIE HEPABEHCTBA C OJHOM IEPEMEHHOW M MX CHUCTEMBI; JAaBaTh
rpauUecKyr0 WUIIOCTPALMI0 MHOKECTBA PEIICHUA HEpPaBEHCTBA, CHCTEMbI
HEPABEHCTB.

Dynkuyuu

OnepupoBath Ha 0a30BOM YpOBHE (PYHKIMOHAJIbHBIC MOHSATHS U S3bIK
(TepMUHBI, CUMBOJIMYECKHE O0O3HAUCHHUS); OMPEICNATh 3HaUeHUE (YHKIUH 1O
3HAYEHUIO apTyMEHTa; ONPEAeNATh CBOMCTBA (PyHKINHU 1O €€ rpaduKy.

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

k o o .
Yy = =, ONHCHIBaTh CBOWCTBAa YHUCIOBON (QyHKIMU 10 €€ rpaduky (mpu
X

HEOOXOMMOCTHU C HAIIPABJISIONIEH TTOMOIIBIO).

9 KVIACC
Yucna u évtuucienusn
CpaBHI/IBaTI) " YIIOPAJOYUBATh PAalMOHAJIBHLIC U UPPAIOHAIbHBIC YU CJIIA.
BreinoanasaTe apI/I(bMGTI/I‘{CCKI/IC I[CI\/’ICTBI/ISI C palHuOHAJIBHBIMU 4YHUCJIAMH,



coyeTass YCTHbIE W TIMCbMEHHBIE TPUEMBI, BBIIOIHATH BBIYUCIEHUSA C
VPppalHOHAIBHBIMH YHCJIAMH.

Haxonute 3HaueHus cCrTeneHed C NEIbIMHA IOKA3aTeNsIMH U KOPHEM;
BBIYHCIISITh 3HAYEHHS] YUCIIOBBIX BBIPAKECHUMU.

OKpyIJisITh IEMCTBUTENIbHBIC YMCIIA, BBINOJHATh TMPUKUIKY pe3yJsibTara
BBIUHCIICHUH, OLICHKY YMCIIOBBIX BBIPAKECHUMU.

Ypasnenusa u nepasencmea

Pemiate iMHEHBIE M KBaAPATHBIE YPABHEHUS, YPABHEHHSI, CBOISIINECS K HUM,
npocreiiime JpoOHO-pallMOHAIbHBIE YPABHEHHUS.

Pemate mpocreine CcUCTEMBI JABYX JIMHEHMHBIX YPaBHEHUU C JBYMs
MIEPEMEHHBIMM U CUCTEMbl JBYX YpPAaBHEHHI, B KOTOPBIX OJHO YpaBHEHUE HE
SIBJISICTCSI JINHEWHBIM (110 BU3yaJIbHOM OTOpE).

Pemate mnpocreiiliiue TEKCTOBbIE 3aJaud ajireOpanvyeckuM CIocoOOM ¢
IIOMOILIBI0 COCTABJICHUSI YPAaBHEHHUS WJIM CUCTEMBI JBYX YPaBHEHHUU C JBYMs
MIEPEMEHHBIMM.

[IpoBOoaUTE MpOCTENUIINE UCCIEAOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUN, B
TOM YHCJI€ C TPUMEHEHUEM TpaUUeCKUX MpeACTaBIeHUM (yCTaHABIUBATh, UMEET
JIM ypaBHEHUE WA CUCTEMA YPABHEHUM PEILICHMUS], €CJIM UMEET, TO CKOJIBKO, U TIp.).

Pemats nuHelHbIE HEPABEHCTBA, KBaJpaTHbICE HEPABEHCTBA; M300paxaTb
pellIeHuE HEPABEHCTB HA YHUCIIOBOW NPSMOM, 3aMMCHIBATH PEUICHUE C MOMOIIBIO
CHMBOJIOB.

Pemate cucTteMbl JIMHEMHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOYAIONIME KBAJIpaTHOE HEPABEHCTBO, M300pa)KaTh pEIICHHE CHCTEMbI
HEPABEHCTB HA YHUCJIIOBOM NPSMOM, 3alIUChIBATh PELIEHHUE C TIOMOIIBIO CUMBOJIOB.

Hcnonbs30BaTh HEPAaBEHCTBA IPU PELIEHUU PA3JIMYHBIX 3a7a4.

Dynkuyuu

Pacnio3naBate (PyHKIIMM W3y4eHHBIX BHAOB. [loKa3biBaTh CXeMaTUYECKH
pacIoyioKeHUEe Ha KOOPIUHATHOW TUIOCKOCTH TpadukoB (yHKIMA Buaa: Y = KX,

k y
y=kx+b,,y=ax’*+bx +c,y =x3y = \/x, Y = = B 3aBUCUMOCTH OT 3HAYECHUI
X

K03((PHUIIMEHTOB; ONUCHIBATh CBOMCTBA (PYHKITUH.

Ctpouth U M300pakaTh CXeMaTHYECKU rpauKu KBaAPATUYHBIX (HYHKLIHA,
ONKCHIBATh CBOMCTBA KBAJIPATUUHBIX (PYHKIUN MO UX IpaduKam.

Pacnio3naBaTh KBaJpaTHUHYO (PYHKIMIO IO (hopMyJie, TPUBOIUTE IPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

Apugmemuueckan u zeomempuueckan npozpeccuu

Pacnio3naBaTh apu(MeTHYECKyl0 M T'€OMETPHUYECKYI0 MpPOrpecCHuu IMpHU
pa3HBIX CIOCO0aX 3a/IaHMUs.

BbInONMHATE  BBIYMCIEHUST C HUCHOJb30BaHHMEM (QOpMya N-TO uiieHa
apu(PpMETUYECKON U T€OMETPUUYECKON MPOrpeccuii, CyMMbl MEPBBIX N YJIEHOB (C
OTIOPOM Ha CIPABOYHYIO0 UHGOPMAIIHIO).

Pemate 3amauu, CBS3aHHBIE C YMCIOBBIMHM MOCIEAOBATEIBHOCTMH, B TOM
YHCIIe 3a/1a4l U3 PeasIbHOM >KM3HU (C UCIIOJIb30BAHUEM KaJbKYJISATOpa, HU(POBBIX
TEXHOJIOTHUHA).

HJIAHWPYEMBIE ITIPEJIMETHBIE PE3YJIbTATbI OCBOEHIA
PABOYEU [TPOI'PAMMEI KYPCA «I'EOMETPUS»



(ITO TOJAM OBYUYEHHNA)

OcBoenne yuebHoro xypca «l'eomerpus» Ha ypoBHE OCHOBHOTIO OOIIETO
o0Opa3oBaHMsl JIOJDKHO OO€creynBaTh JOCTHXKEHUE CIEAYIOIUX MPEeIMETHBIX
00pa30BaTeNbHBIX PE3YyIbTATOB:

7 KIIACC

Pacmo3HaBaTh W3y4YeHHBIE TEOMETpUYECKHE (UTYPHI, ONPEACNIIATh UX
B3aMMHOE pAacIoJIOKeHHE, H300pakaTh TI'eOMETPUYECKHE (UTYPBI; BBHIOJIHATH
YEPTEXkKU I10 YCIOBUIO 3aauu. I3MepsITh TUHEMHBIE U YIIIOBBIE BEJIMUMHBI. Permath
3a71a4M Ha BBIYMCJICHHUE JJIMH OTPE3KOB U BEJIUYKH YIJIOB.

JHenate rpyOyr0 OLIGHKY JMHEWHBIX W YTJOBBIX BEJIWYUH IMPEIMETOB B
pealbHOM KU3HHM, Pa3MEPOB MPUPOAHBIX OOBEKTOB. Pasznmuuarh pasmepnl ITHX
00BEKTOB I10 TOPSIAKY BETUYUHBI.

CtpouTh YepTekKHM K TCOMETPHUYECKMM 3aJadyaM (C HCIOJh30BaHHUEM
CMBICJIOBOM OIOPBI: HABOSALIME BOMPOCHI /WK aJrOpUTMa YYEOHBIX AEUCTBUI).

[Tomp30oBaThCS MpPHU3HAKAMU PABEHCTBA TPEYTOJIBHHUKOB, HWCHOJIb30BaTh
MPU3HAKU U CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJbHUKOB MPU PEIICHUH 3a/1a4.

[TIpoBoaMTE NOKA3aTENBCTBA HECIOKHBIX TEOMETPUUECKUX TEOPEM.

[Tonmp30BaThCA MpPHU3HAKAMU PABEHCTBA MPSAMOYTOJIBHBIX TPEYTOJbHUKOB,
CBOMCTBOM MEMAaHbI, TPOBEIAEHHOMN K THIIOTEHY3€ MPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
B PEIICHUU T€OMETPUUYECKHUX 3a/1a4 (C MCIOJb30BAaHUEM 3PUTEIbHON HATJISIAHOCTH
1/uny BepOabHON OTIOPHI).

OrnpenensaTh napauieIbHOCTh IPSIMBIX C IIOMOIIBIO YTII0B, KOTOPHIE 00pa3yeT
¢ HUMHM cekyias. OnpeaensiTh napauieIbHOCTh MPSMBIX C TTOMOIIBIO PaBEHCTBA
PACCTOSIHUAM OT TOYEK OJHOU MPSIMOM IO TOYEK APYTOM MPSIMOU.

Pemrats 3amaun Ha KiteTyaroi Oymare.

[IpoBOaUTH BBIUMCICHUS M HAXOJWUTh YHMCIIOBBIC MU OYKBEHHBIC 3HAYCHUS
YIJIOB B TEOMETPUUECKHX 3a/1a4ax C UCIOIb30BAHUEM CYMMBI YIJI0B TPEYTOJIbHUKOB
U MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX IpPHU TMEPECEUECHUU NBYX
MapaJyIeIbHBIX MPAMBIX CEKYIIEHW. Pemars mpakTuyecKkue 3aauyv Ha HAXOXKICHHE
VTJIOB.

Nmetps npencTaBiieHUE 0 MOHATUE TEOMETPUUECKOTO MECTA TOUEK.

DopMynUpOBATH OMNPEIEICHUSI OKPYKHOCTH W Kpyra, XOpAbl U JUaMeTpa
OKPY)KHOCTH, IMOJIb30BATHCA UX CBOMCTBAMH. ¥ METh IPUMEHATH 3THU CBOWCTBA MPHU
pEIIEHUH 3a7a4.

OpueHTUpOBAaTHCS B  MOHATHUSX: OMNMCAHHAs OKOJIO TPEYTrOJbHUKA
OKPY>KHOCTh, IIEHTP OMUCAHHON OKpYy>kHOCTH. OmepupoBaTh Ha 0A30BOM YPOBHE
dbakTamMu 0 TOM, YTO OMCCEKTPHUCHI YTJIOB TPEYTOJIbHUKA MEPECEKAIOTCS B OJHOU
TOYKE, U O TOM, UYTO CEpPE/IMHHbIC MEPHEHAUKYISAPHl K CTOPOHAM TPEYTrOJbHHKA
MIEPECEKAOTCS B OJJHOU TOUKE.

OpueHTUpPOBAThCS B TMOHATHUSAX W ONEPUPOBaTH Ha 0a30BOM ypOBHE:
KacaTelibHasg K OKPYXXHOCTH, T€OpeMa O MEPHEHIUKYISIPHOCTH KacaTelIbHON WU
paanyca, IpOBEIEHHOTO K TOUKE KaCaHUSI.

Nmetes mipencraBieHWE O MPOCTEUIIMX T€OMETPUYECKUX HEPABEHCTB, HX
MPAKTUYECKOM CMBICIIE.

[TpoBOANTH OCHOBHBIE TEOMETPUUECKHUE TTIOCTPOCHHUS C TIOMOIIBIO IIUPKYJIS U



JIMHEUKHU.

8 KUIACC

Pacno3HaBaTh OCHOBHBIE BHJABl YETBIPEXYTOJBHUKOB, HMX 3JEMEHTHI,
M0JIb30BATHCS UX CBOMCTBAMU NPH PELIEHUH T'€OMETPUUECKUX 3a/1a4.

OpueHTHPOBATHCS B MOHATUHA — TOYKH MEPECECUEHUS] MEANAH TPEYTOJIbHUKA
(eHTpa Macc) B pelieHUH 3a1ad.

Brnaners nmoHsATHEM CpeIHEN JIMHUM TPEYTOJIbHUKA U Tpaneluruu, TPUMEHSITh
UX CBOMCTBAa MNpPH PpELIICHHWH NOPOCTEUIINX TIeOMETpUYECKHX 3anad. Merpb
npeacraBieHue o teopeMe daieca U TEOpEME O MPOMOPLMOHAIBHBIX OTPE3Kax,
OPUMEHSTh UX JJs PElIeHHUs MPaKTHUYECKUX 3aaad (C Omopoil Ha 3PUTEIbHYIO
HaIJISITHOCTb ).

[IpuMeHATh mpU3HAKU MOJO00USI TPEYrOJbHUKOB B PEHICHUU HECIOKHBIX
reOMETPUYECKUX 3a]ay.

[lonb3oBaTbea Teopemoil Iludaropa ams pemeHuss reoMETpPUYECKUX H
NPaKTUYECKUX 3a]1a4.

Brnagere mNOHATHAMHM CHUHYCAa, KOCHMHYyCa M TaHI€HCa OCTPOro YyIJa
IPSIMOYTOJIBHOTO TPEyroiabHUKA. [10J1630BaThCSl STUMH MOHSTHIMU ISl PELICHUS
MPaKTUYECKUX 3a/1a4 (Ipu HEOOXOJUMOCTHU C ONIOPOM HA AJITOPUTM MPaABUIIA).

Beruucnars  (pa3nuuHbIMM - crioco0aMmu) (C OMOpPOM Ha CHPaBOYHYIO
uH(OpPMAIMIO) IUIOMIA b TPEYroJbHUKA M IUJIOMIAJd MHOTOYTOJBHBIX (UTYD
(mMonB3ysich, rAe HEOOXOIUMO, KaIbKYIATOPOM). IIpUMEHATh MOIy4eHHbIE YMEHHUS
B [IPAKTUYECKUX 3a/1a4aXx.

Biagete MOHATHMSMHM BIMCAaHHOTO W LEHTPAJIBHOIO YIJIA, HCIOJIB30BATH
TEOpPEMBI O BIIMCAHHBIX yriaX, yrjlax MeXay XOopAaMH (CEKYLIUMHU) U YIIIe MEXKIY
KacaTeJIbHOM U XOPJIOU MPU PEIIEHUH NPOCTEUIINX TEOMETPUUECKHUX 3a/1a4.

BiiageTs NOHATHEM ONMCAHHOTO YETBIPEXYTOJIBHUKA, IPUMEHATHh CBOMCTBA
OMMCAHHOTO YEThIPEXYTOJbHUKA MTPU PELIEHUU IPOCTEUIINX 3aau.

[IpuMeHATh MOJTyYEHHbIE 3HAHMS HA MPAKTUKE — CTPOUTh MAaTEMATHYECKHE
MOJIeNIN JIJIS 3a/1a4 PeabHOW JKU3HU U MPOBOJUTH COOTBETCTBYIOIIME BBIYUCICHUS
C TNpUMEHEHUEM MOoAOOUS MU TPUTOHOMETPUM (MOJB3YACh, A€ HEO0OXOIHUMO,
KAJIbKYJISITOPOM).

9 KUIACC

3HaTh TPUTOHOMETPUYECKUE (PYHKIMU OCTPBIX YIJIOB, HAaXOIUTh C UX
NOMOIIBIO Pa3IMYHbIE DJIEMEHTHl MPSAMOYTOJBHOTO TPEYroJbHUKA («pelIeHne
IPSIMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaxoauTh (C MOMOIIBIO KAJIBKYJISTOPA) THHBI
Y YTJIbI JIJ1s1 HETaOJIMYHBIX 3HAYSHUH.

[Tonb30BaTbes GpopMyIamMu IPUBEIECHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXKJIECTBOM JUJISl HAXOXKJEHUS COOTHOIIEHUH MEXAY TPUTOHOMETPHUUYECKUMU
BEJIMYMHAMU (C ONOPOM Ha CIPABOYHYIO HH(OPMAIIHIO).

Hcnonb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JIJIsl HAXO0XKICHUS Pa3TMUHBIX
DJIEMEHTOB TPEYTOJIbHUKA («pEIICHHe TPEYTOJIbHUKOBY), TMPUMEHSATh WX IMPH
PEIICHUN POCTEUIIINX TEOMETPUIECKHX 3a71ad.

Bnaners moHsTHAMHU — mpeoOpazoBaHHMs  MOJOOMS, COOTBETCTBEHHBIX
3JIEMEHTOB NOA00HBIX (uryp. [lonp30BaThCs CBOMCTBaAMU TOJO0MS TPOU3BOIBHBIX



¢uryp, ymMeTb BBIYMCIATH JUIMHBI UM HAXOAUTh YIUIbI y NOJMOOHBIX ¢uryp (1o
AITOPUTMY y4eOHBIX JeicTBHiA). [IpuMeHsITh CBOMCTBA MOA00MS B MPAKTHICCKUX
3aa4ax. Y MeTh MPUBOJUTH MPUMEPHI MOJOOHBIX GUTYP B OKPYKAIOLIEM MHpE.

[Tonb3oBaTbca TeopeMaMH (IO BU3YaJbHOM ONOpPE) O MPOU3BEACHHUU
OTPE3KOB XOPJ, O IPOU3BEACHUH OTPE3KOB CEKYILNX, O KBaJApaTe KacaTeJIbHOM.

[Tonb30BaThbcs BEKTOpaMH, MOHMMATh MX T€OMETPHUYECKHM M (U3MUECKUI
CMBICI, TPUMEHSATh MX B PEHICHHMH TEOMETPHUUECKHX U (U3MYECKUX 3a/]ad.
[IpuMEHATH CKAIPHOE MPOU3BENCHUE BEKTOPOB JUIsl HAXO0KICHHUS IIMH U YIJIOB.

Ilonb30BaTbCsd METOAOM KOOPAMHAT Ha IIOCKOCTH, NPHUMEHATH €r0 B
pELICHUN T€OMETPUYECKUX U TPAKTHYECKUX 3a]1a4.

BiageTs NOHATUAMHU IIPaBUIBHOTO MHOTOYT'OJIBHMKA, JUIMHBI OKPYKHOCTH,
JUIMHBI JIyTH OKPYKHOCTH M PaJMAHHON MEphI yria, YMEThb BBIYMCIIATH ILIOIIAb
Kpyra M ero 4vacreil (c omopoid Ha crnpaBouHyr HHpopmanuio). [IpumeHsTH
IIOJIyYCHHBIC YMEHUS B IPAKTUYECKUX 3a]1a4ax.

Haxonute ocu (WM LEHTPBI) CUMMETPUU (PUTYpP, NMPUMEHATH JBHIKECHHS
IJJOCKOCTHU B MPOCTEUIINX CITydasiX.

[IpuMeHATh MOJTyYEHHbIE 3HAHHS HA MPAKTUKE — CTPOUTh MAaTEMATHYECKHE
MOJIEIIN JIJIS 3a/1a4 PeabHOW JKU3HU U MPOBOJUTH COOTBETCTBYIOIIME BBIYMCICHUS
C IPUMEHEHUEM NOJ00MS M TPUTOHOMETPUYECKUX (YHKIMHU (MONB3YSCh, TIE
HEO0O0XO0IMMO, KAJIbKYJISITOPOM).

Pacnpenenenue yacoB nmo reMam 5-9 kiaccol

Conepxaren | Pa3gensl kypca KonunyectBo yacon
bHBIC ITo ITo paboueii mporpamme
KOMITOHEHTBI IPUM. 5 6 7 8 9 | uro
Iporpam | Kjia | Kjia | Kjia | Kja | KjJa | TO
Me cc | cc | cc | cc | cc
Apubdmerrka 250
HarypanbHbie 20 | 33 8 - - 61
qyucia 50 9 4 - - 63
Hpobu 9 34 | 5 9 10 | 67
PanimonanbHbie - 3 - 6 3 12
qucia 10 | 13 5 - - 28
JlercTBUTENBHBI 15 4 - - - 19
¢ uncia
TekcToBbIE
3a/1auu
N3smepenus,
MPUOJIIKEHNS,
OIICHKHU
HUTOTO 1041 96 | 22 | 15 | 13 | 250




Anrebpa 270
Anrebpanyecku 7 14 | 33 | 28 2 84
€ BBIPQKCHHUS 5 10 | 20 | 36 | 22 | 93
VYpaBHeHus u - - - - 16 | 16
HEpaBEHCTBA - - 13 | 15 | 22 | 50
Yucnosie 2 21 4 - - 27
MOCJIeIOBATENb
HOCTH
Hucnosslie
byHKIIIH
Koopannatel
UTOTO 14 | 45 | 70 | 79 | 62 | 270
reOMeTpUs 220
HauanbHbie 18 4 21 4 1 48
MTOHATHS U 4 - 21 | 25 8 58
TEOPEMBI T€0. 2 2 - 10 - 14
TpeyronbHuKN - 1 - 1 1 3
YeThIpE€XyTOoabH - 2 6 14 5 27
UKH 8 3 2 9 8 30
MHOroyroiasHu - - - - 19 | 19
KU - 5 6 3 7 21
OKpy>XHOCTb U
KpyT
N3mepenns
TCOMETPUUICCKU
X BEJIMYMH
Bexkrtopsl
['eomerpuuecku
e
peoOpa3oBaHu
s
Uroro 32 | 17 | 56 | 66 | 49 | 220
DJIEMEHTHI 45
JIOTHKH, Jloka3aTenbCcTB - 1 - - 2 3
KOMOUHATOp | O 7 - 3 - 6 16
HKH, MmuoxecTBa u 5 - 3 - 1 9
CTaTUCTUKU U | KOMOMHATOpHUKA 2 7 = 2 6 17
TEOpUU CraTtuctuyecku
BEPOSTHOCTH | € JJAHHBIC
BepostHOoCcTh
HUTOTO 14 8 6 - 15 | 45
Pesepn 90 6 4 16 8 31 | 65
875 170 | 170 | 170 | 170 | 170 | 170




KaﬂeHuapHO-TeMaTuquRoe IVIAHUPOBAHME 110 KYPCY «A.ﬂreﬁpa» 9 kaacce

ABtop yuebHuka: A. I'. Mopakosuu (3 yaca B Heenmto, Bcero 102 gaca)

Conepxa- OcHOBHOE JIMakTU4ECKHE €TMHULIBI Ne ypoka | OrnmaBienue
TEJILHBIE COJIEpKaHUE y4eOHUKa
KOMITOHEHTBI
ITOBTOPEHUE (4)
Anrebpa AnreOpanyeckue | Anredpanyeckue Ipoou. 1
poou. AnreOpandeckue ornepanuu HaJ
anreOpandecKuMu ApoosiMu
Anrebpandeckue | DopmyJibl COKPAIEHHOTO 1
Ipo0u. YMHOKEHHUSI
Apudwm. HenictBurensubie | CBOMCTBA KBaJAPATHOTO KOPHS 1
qucia
AnreOpa Yucnossie KBagparnunas QyHkims 1
byHKIIMN
I'maBa 1. HEPABEHCTBA 11 CUCTEMbI HEPABEHCTB. (16) |
Anrebpa YpaBHeHus u JIuHeliHbIe HEPABEHCTBA, 1 §1. JIuneitnp
HEpaBEHCTBA CBOMCTBA JIMHEHHBIX HEPABEHCTB KBaJpaTHBIE
KBagpartHbie HEpaBeHCTBA HEpaBEHCTBA
PaBHOCHIIbHBIE HEPABEHCTBA, 2
METOJI UHTEPBAJIOB |
Apudm. PannonanbHabie PanmonanbHbIe HEPAaBEHCTBA, 1 §2. Partnonaj
Anrebpa yuclia METOJI UHTEPBAJIOB, KpUBas 1 HEPABEHCTBA
YpaBHeHUs u 3HAKOB
HEPaBEHCTBA Crtporue u HecTporue 3
HEPaBEHCTBA |
DJIEMEHTHI MmnuoxecTBa u [TonATHE MHOXECTB, 3a/1aHUE 1 §3. MHOX)ec
JIOTHUKH, KOMOMHATOpUKA MHO>KECTBA, TOJIMHOKECTBO orepaluuy Ha
KOMOUMHaTOpU [lepeceuenue u oObeTMHEHNE 2
KH, MHOJKECTB, IMarpamMMBbl Jditepa.
CTaTUCTUKU U
TEOpUHU
BEPOSITHOCTE

[

u




Apudm. PanunonanbHeie Cucrembl TMHENHBIX 1 §4. Cucremsl
Anrebpa 4yucIia HEpPABEHCTB, YACTHOE U 0011Iee 1 palMOHaJIbHE
VYpaBHeHus u pELIeHNE CUCTEMbI HEPABEHCTB. HEPaBEHCTB.
HEPaBEHCTBA rpaduyeckas UHTEpIpeTauus
HEPABEHCTB C JIBYyMS
NEPEMEHHBIMHU U UX CUCTEM 2
K.pNel «Pemenne HepaBeHCTB»
1
I'maBa 2. CUCTEMBI YPABHEHUI. (15) |
Apudwm. PannonanbHbie PaunonansHOE ypaBHEHUE C 1 §5. OCHOBHB!
Anrebpa qucia JIBYMS IEPEMEHHBIMH, MOHSITUS
VYpaBHeHus u PaBHOCHUJIBHBIE YPABHEHUS C
HEPaBEHCTBA IBYMsI IEPEMEHHBIMU, IPUMEPDI
pEILIeHUs] ypaBHEHUH B IIEJIbIX
YHCIIax. 1
PaBHOCUIIBHBIE TpeoOpa3oBaHus,
rpaduk ypaBHEHHS C IBYMsI
nepeMeHHbIMH, Y=IXI 2
Cucrema ypaBHEHUM, PEIICHUE
CHUCTEM YPaBHEHUM |
Apudm. PanmonaneHbie MeTtoa noacTaHOBKH, anroput™ | 1 §6. Metozsl
Anrebpa qucia Meton anredbpandeckoro 2 PELICHUS CUC
YpaBHeHus u CJIOKEHHUS YpaBHEHUI
HEpPaBCHCTBA 1
Mertoa BBEJEHUS HOBBIX
IIEPEMEHHBIX 1
PaBHOCHJIbHBIE CUCTEMBI |
Apud. PanmonanbHbie CocraBnenue matematudyeckon | 1 §7. Cucremni
Anrebpa qucia MOJIEH ypaBHEHUH K
VYpaBHenus u Cucrema 1ByX HEJTMHEHHBIX 1 MaTeMaTHYec
HEpaBEHCTBA ypaBHEHUH, MOJIEIIU pea
PaboTa c cocTaBneHHOi 1 COOBITHI
MOJIENIBIO 2
[IpumeHeHune Bcex METOI0B
pelIeHUs] CUCTEMBI YpaBHEHUH,
rpaduyueckasi UHTEpIpeTaus
YPaBHEHHU C IBYMS 1
NEPEMEHHBIMU U UX CUCTEM
K.p.Ne2 «Cucrembl ypaBHEHHID
I'nasa 3. YACJIOBBIE ®YHKINWHW. 25)
Anrebpa Yucnossie DyHKIMS, 3aBUCUMAS U 1 §8. Ompenen
byHKUIUN HEe3aBUCUMas NIepeMeHHas, 4YUCIOBOH (Y
OO6nacTp onpeeIeHus 1 Oo6macTb




OTpEeICIICHHUS

MHo>xecTBO 3HaUeHUN QYHKIIUU
Kycouno-3anannas ¢QyHkius o0JacTh 3Hav
QynKumm.
Apudwm. PanmonanbHbie CrniocoObl 3a1anus PyHKINY: §9. CniocoOml
Anrebpa qucia I'paduk pyHkIm 3a1aHus QyH
YHucnoselie AHaUTHYEeCKU, rpaduuecKui,
byHKIUU TaOJIUYHBIN, CIIOBECHBIM. |
Anrebpa Yucnossie Bo3spacraroniast u yosiBaromias §10. Croiicri
byHKIIUN Ha MHO>XECTBE, MOHOTOHHAS byHKIUH
byHKITHSA,
Hccnenosanue Ha
MOHOTOHHOCTb, OTpaHUYEHHAs
CHHU3Y U CBEpPXY Ha MHOXKECTBE,
orpaHu4eHHasi QyHKIIUA,
Apudm. HauOoJbllIee U HAUMEHbLIEE
PannonansHbie 3HaY€HUE Ha MHOYKECTBE,
qucia HEIpepbIBHAS, BBITTyKJIasi BBEPX
WJIM BHU3, DJICMEHTApPHBIC
byHKIIIU
Anrebpa YHuciosble YétHble 1 HEUETHBIC QYHKIIHS, §11. UéTHbIE
byHKUIUN CUMMETPUYHOE MHOXKECTBO, HE4ETHBIE (Y
rpaduk 4ETHOU U HEYETHOM
byHKIII
Apudwm.
PanmonanbHbie IHosyroaoBasi KOHTPOJIbLHASA
qucia padora
AJNTOPUTM UCCIIEIOBAHUS HA
YETHOCTH
K.p.Ne3 «CpoticTBa GhyHKIUI |
Apudwm. PanmonanbHbie CBoiicTBa CTENIEHHOM (PYHKITUU C §12. OyHKIW
Anrebpa yucna HaTypaJIbHBIM MOKA3aTEJIEM. X" (n € N), i
YHuciosbie [Tpumeps! rpaduaeckoit CBOWCTBA U T
byHKIIUN 3aBUCUMOCTH, OTPAKAIOIIHNX

peanbHbIE MPOLIECCHI:
KoneOaHue, MoKa3aTelIbHBII
pOCT, YUCIIOBbIE (DYHKIIHH,
OMKCBIBAIOIINE 3TU MPOLIECCHI.
I'paduk c 4ETHBIM 1 HEUETHBIM
nokasarelyieM, Kyoudeckas
napaboJia,

Pemenune ypaBHenui
rpaduuecku




Yucnossle CaoiicTBa cTeneHHoi pyHkuuu ¢ | 1 §13. OyHKW
byHKIIIN OTPULIATEIbHBIM LIEJIBIM " (n € N), ux
[I0Ka3aTeJIeM, CBOMCTBA U T
I'paduk ¢ 4€THBIM 1 HEUETHBIM | 1
MoKa3aTelieM,
Pemenune ypaBHeHUn 1
rpaguuecku
Yucosble Caoiictea pynkuum y=1/x,y = |2 §14. Dynxur
yHKIHH Vx , Tpaduku GyHKIHIA. Vx , eé cBoii
Peurenue ypaBHeHui 1 rpadux
rpaduuecKu 1
K.p.Ned «Hucnoseie hyHKITMN
I'naBa 4. [IPOI'PECCHU (16) |
Anrebpa YHuciosble Uucnosas 1Mociaea0BaTeIbHOCTh, | 3 §15. Hucnos
NOCJIEI0BATEIBHOC | CLIOCOOBI 3aJaHMUS: MOCJIEeA0BaTe
TH AHAJIMTUYECKOE, CIIOBECHOE, U
PEKYPPEHTHOE.
CBoIICTBA YHCIIOBBIX 1
MOCJICOBATEIILHOCTEH,
MOHOTOHHAas, BO3pacTaromas u
yObIBaroIas
MIOCJIEIOBATEIbHOCTD
Anrebpa Yucnossie Apudmernueckas nporpeccus, |1 §15.
NOCJIEOBATENBHOC | PA3HOCTh, BO3pacTarouias, Apudmetnuc
TH KOHEYHas 1 Mporpeccus
®opwmyna N-To wieHa 1
dopmysia CyMMBbI 2
Cpennee apudmerndeckoe,
XapaKTEPUCTHUUECKOE CBOMCTBO
Yucnosble ['eomerpuueckas mporpeccus, 2 §16.
NOCJIEIOBATENBHOC | 3HAMEHATENb, BO3PACTAIOIIAs, ['eomeTpuyec
™ KOHEYHast IIPOrpeccust
dopmyia N-ToO wieHa 1
@opMysia CyMMbI KOHEYHOU 2
r€OMETPUYECKON TPOrPECCHH,
XapaKTepUCTUUECKOE CBOMCTRO,
CJIOKHBIE MTPOIEHTHI.
K.p.NeS «IIporpeccuny 1
AHaJIn3 K.p. 1 |
I'nasa 5. OJIEMEHTBI KOMBUMHATOPUKHU, CTATUCTUKH Y TEOPUH BEPC
DJIEMEHTHI MHoxecTBa 1 Meron nepebopa BapuaHTOB 1 §18.
JIOTHKH, KOMOWHATOpUKA JlepeBo BO3MOKHBIX BapuaHToB | 1 KomOunarop
KOMOWHATOpU [TpaBuyio yMHOXKEHUS 1 3a1a4n




KH, Cratuctuueckue ['pynnupoBka unpopmanuu
CTaTUCTHKU U | TaHHbBIE TabnuuHoe npeacTaBieHue
TEOPHUH uHbOopMaIuu
BEpPOSITHOCTE ['padmyeckoe mpencraBieHHE
i uHpopMaru
YuclioBble XapaKTePUCTUKH
JTAHHBIX U3MepeHus (Moja,
pazmax, o0bEM, cpeiHee) |
BEPOSATHOCTD Kitaccuueckas BeposiTHOCTHAA §20. IIpocrel
cxema BEPOSITHOCTH
Kitaccnueckoe onpenenenue 3a/1auu
BEPOSITHOCTU
[IpoTuBOIIONOXKHBIE,
HECOBMECTHUMBbIC COOBITHS
DJIEMEHTBI BEPOSITHOCTD MeTtoabl CTaTUCTUUECKOU §21.
JIOTHKH, 00pabOTKH pe3ynbTaToOB DKcnepuMeH
KOMOMHATOpU U3MEPEHUN, € JaHHbIE U
KH, BapuanTs! psia naHHbIX, €€ BEPOSITHOCTH
CTaTUCTUKHU U KpaTHOCTbh, 4aCTOTA, MPOLEHTHAs COOBITHH.
TEOPHH 4acToTa
BEPOSITHOCTE K.p.Ne6 «3JIEMEHTDI
i KOMBHUHATOPHUKM,
CTATUCTUKU U TEOPUN
BEPOSITHOCTE»

NTOI'OBOE ITOBTOPEHUME U K.P. (14)

JlelicTBHS ¢ palluOHAIBHBIMHU
qucIaMu

OOGbIkHOBEHHAS JIPOOBb,
OCHOBHO€ CBOMCTBO ApooOH,
CpaBHEHHE IpooOei

Jlecatuanas 1poob,
apupMeTnIecKue JeHCTBUS C
Ipo0sMu

CranpapTHblid BUJ YKCTIA.
CreneHb ¢ LebIM MTOKa3aTeNeM,
[Iponientsl. Haxoxnenue yactu
OT YKCJIa U YKCIIa TI0 €r0 YacTu
TexkcToBBIC 3a/1aU HA
COCTaBJICHUE JINHEWUHBIX
YpPaBHEHUM

YpaBHEHUS U CUCTEMBI
YpPaBHEHUM

JIvHenHbIe HEpaBEHCTBA
KBangpaTHbie HEpaBeHCTBA




JIuneiinas pynkuus, e€ rpaduxk,
F€OMETPUYECKUN CMBICIT

K03 (UIIUEHTOB
HroroBasi KOHTpOJIbLHAS
pab6ora Ne 7
[IpeacraBienue 1aHHBIX B BUJIE
Ta0IuIl, AMarpamMm, rpaduKoB
PaBHOBO3MOXKHBIE COOBITHUS U
MOJICYET UX BEPOSTHOCTH

Y4eOHO-TeMaTHYECKOE IVIaHUPOBaHKe 10 Kypey «'eomerpus» 9 kiaace

Astop yueOnuka: JI. C. Atanacsu (2 yaca B HeIeII0, BCero 68 4acoB)

Conepxa- Junaktuuecku | No | OrnmaBinenu | Konnye | Jlata
TEJIbHbBIC € eJUHUIIBI ypo |e§ CTBO 110101
KOMIIOHEHTBI Ka | yueOHMKAa | YPOKOB | €HUS
OcHoOBHOE
cofepKaHue
BEKTOPEL(13)

FE€OMET | BEKTOPHI [TonsTne 1 §1. 1
pust BEKTOpA, [Tonsatue

PaBEHCTBO BEKTOpA.

BEKTOPOB,




OTKJIaAbIBAHHUEC

BEKTOpa OT
JTAHHOM TOYKH.

T€OMET | BEKTOPBI Cymma aByx |2 §2.

pus BEKTOPOB, CnoxeHnue
3aKOHBI U
CJIOKEHMUS, BBIYUTAHUE
IIPaBUIIO BEKTOPOB.
napasienorpa | 3
MMa, CyMMa
HECKOJIbKUX
BEKTOPOB,
BBIYUTAHUE
BEKTOPOB
3aKITFOUHTEND
HBIN YPOK IO
TEME
«BeKTopbI»

F€OMET | BEKTOPHI [Ipoussenenue | 4 §3.

pus BEKTOpa Ha YMHOXEHH
YUCJIO, € BEKTOpa
MpUMEHEHUEe |5 Ha YKCIIO.
BEKTOPOB K [Iprnmenen
pEeLIEHUI0 ue
3aaa4 BEKTOPOB K
Cpennsisa PEIIEHUIO
JUHUA 3ajad.
Tparneuuu

re€OMET | BEKTOPBI Paznoxxenne | 6 §l.

pust BEKTOpA 110 Koopaunar
JIBYM bl BEKTOpA
HEKOJUJIMHEAPH
BIM BEKTOpaM
Koopaunatet
BEKTOpa

T€OMET | BEKTOPBI Cesizp MeXIy |7 §2.

pust KOOpAUHATaM [Ipocrenm
U BEKTOpa U ue 3a/71a4M B
KoopauHaTaM | 8 KOOpJIUHAT
u ero Hayasia | 9 ax.
Y KOHIIA
[Ipocreimmue
3a7a4M B
KOOpAMHATaX

(muHa




BEKTOpA,
KOOPAUHATHI
CepeaHbI,
paccTostHUe
MEXKy ABYyMSI
TOYKAMH )

rE€OMET | BEKTOPHI YpaBHeHUE 10 | §3. 4
pus JVMHUY Ha VYpaBuenus
MIJIOCKOCTH, 11, | okpyXHOCT
YpaBHeHUE 12 | u u npsMoit
OKPY>XKHOCTH H
npsiMOi 13
K.p.Nel
«Pemenue
3aaq
METOI0M
KOOPJIMHAT

I'maBa 11. COOTHOLIEHMWA MEXAY CTOPOHAMMU U YI'JIAMUA
TPEYI'OJIBHUKA.
CKAJIAPHOE ITPOU3BEJIEHHUE BEKTOPOB (16)

reomer | Tpeyronbau | CuHyc, 14 | §1. Cunyc, |3
pus K KOCHHYC, 15 | kocuHyc,
TaHT€HC yTIJIa TaHT€HC
OcHoBHOE 16 |yrna
TPUTOHOMETPH
YECKOe
TOXKJIECTBO.
DopMyIsl
IPUBEACHUS
DopmyJIbl 11
BBIYKCIICHUS
KOOpPJMHAT
TOYKH

reomer | U3mepenue | Teopema o 17, |§2. 7
pus reOMETpUYeC | IIIOMIAIN 18 | CooTHotie
KHX BEJIMYMH | TPEYTOJIbHUKA HUS MEXKIY
Tpeyronsuu | Teopema 19 | ctopoHamu
K CHUHYCOB 20 | u yrmamu
Teopema 21 | TpeyronbHH
KOCUHYCOB 22, |Ka
Pemenue 23
TPEYTOJIBLHUKO
B
N3mepurenbH
bI€ pabOTHI




reOMeET
pus

BekTopsl

Yron mexnay
BEKTOpaMH
CkansipHoe
MPOU3BEICHUE
BEKTOPOB
CkansipHoe
MIPOU3BE/ICHUE
B
KOOpJMHAaTax
CBoiicTBa
CKaJISIPHOTO
MIPOU3BEICHUS
BEKTOPOB
CucremaTu3zail
U U
0000mmeHune
3HAHUHU
K.p.Ne2
«Co0THOIIIEH
e MeXIy
CTOPOHAMM H
yriamu
TPEeYroJbHUK
a. CkasnsipHoe
NPOU3BeIeHU
€ BEKTOPOB)»

24
25

26

27

28

29

§3.

CkansipHoe
IPOU3BENE
HUE
BEKTOPOB

I'masa 12. JIJIMHA OKPYXXHOCTHU 1

TIJIOIIAJIb KPYTA. (1

2)

reoMeT
pus

MHoroyroJib
HUKHU

[IpaBunBHBIN
MHOT'OYTOJIbHU
K

30

§1.
[IpaBuBHBI
e

OKpY>XHOCTb
U Kpyr

OKpyX HOCTb,
OTMCaHHasl
OKOJIO
MPaBUJILHOTO
MHOTOYTOJIbHU
Ka
OKpyXHOCTb,
BIIMICaHHAs B
MPABUJIbHBIN
MHOTOYTOJIbHU
K

DopMyIIbl 11
BBIYUCIICHUS
IJI0ILA TN
IIPAaBUJIBHOTO
MHOTOYT'OJIbHU

31
32

33,
34

35

MHOTOYTOJI
bHUKHU

6




Ka, ero
CTOPOHBI U
panuyca
BIIMCAHHOUN
OKPYKHOCTH
[TocTtpoenue
IPaBUIIbHBIX
MHOTOYTOJIbHU
KOB

reoMeT
pus

N3mepenune
reoMeTpru4eC
KUX BEJINYMH

JlnmHa
OKPYHOCTH
[Inomane
Kpyra
IInomanne
KPYTrOBOT'O
CEeKTOpa
Pemienne
3aJ1a4 110 TEME
«JlmHa
OKPYKHOCTH U
IJIOIAIb
Kpyray»
K.p.Ne3
«Jlmuna
OKPYXHOCTH U
IJIOIIA b
Kpyra»

36
37,
38

39,
40

41

§2. dnuna
OKPY>KHOCT
1797}
IJI0IA/Tb

Kpyra

Tnasa 13. ABVDKEHS(7)

reoMeT
pus

['eomeTpuuec
KHE
npeodpazoBa
HUS

OrobpakeHue
TJTIOCKOCTH Ha
ce0s1, MoHATHE
JBHOKCHUS
LlenTpanbHas
U OoceBast
CUMMETPUS

42

43

§l.
Ilousatue
JIBYDKEHUS

reoMeT
pus

['eomeTpuuec
KHue
npeobpazona
HUS

[TapamienbHbI
1 TIEpEHOC
IToBopoTt
Pemenne
3a7a4 10 TEME
«J1BrmxKeHue»
K.p.Ne4
«JIBrKEHUD)

44
45
46,
47

48

§2.
[Tapamnens
HBIN
IIEPEHOC U
IIOBOPOT

[Tpunoxenus.

D

reoOMeT
pus

Havannurie
HOHATHA U

AKCHUOMBI
TJIAHUMETPUU

49

1.06

daKCuomMax




TEOPEMBI
T€OMETPUHU

IJIAHUMETP
401

3

AKJIIOYUTCIIBHOC

ITIOBTO

enue (19)

reoMeT
pus

TpeyronpHu
K

Onpenenenue
TPEYTOJbHHUKA
U €TO
AJICMEHTOB

50

reOMeT
pus

Tpeyronbau
K

Onpenenenue
TPEYroJIbHUKA
U €ro
3JIEMEHTOB

51

reoOMeT
pus

TpeyronpHu
K

CaoiicTBa
paBHOOEAPEHH
oro
TPEYTOJIbHHKA.
[Ipu3nak
paBHOOEIpEHH
oro
TPEYTOJIbH.

52

I'eomer
pus

Tpeyrosbau
K

CaoiicTBa
paBHOOEIPEHH
oro
TPEYTOJIbHHKA.
[Ipn3sHak
paBHOOEIpEHH
oro
TPEYTOJIbHUKA

53

I'eomer
pus

Tpeyronbau
K

Cpennsisa
JIUHUS
TPEyroJIbHUKA.
Teopema
®daiteca.

54

I'eomer
pus

TpeyronpHu
K

Teopema
[Tudaropa.
Pemenne
IPsIMOYTOJIbH
BIX
TPEYroJIbHUKO
B.

55

T'eomer
pus

TpeyronpHu
K

[Ipu3naku
1og00us
TPEYTOJIBHUKO
B.

56

I'eomer
pust

TpeyrosbHu
K

Teopema
CHUHYCOB U
KOCHUHYCOB

57




I'eomer | U3mepenue | @opmyiibl 58
pus TreOMEeTpHUUEC | IITOIAIH
KHX BEJIWYNH | TPEYTOJIbHUKA
I'eomer | wetnipéxyron | [lapamnenorpa | 59
pus BHUKH MM. [IpusHaku
Y CBOMCTBA
napaJiesnorpa
MMa.
I'eomer | uernipéxyron | [IpssmoyronsH | 60
pus BHUKH UK, poMO,
KBaJIpar.
I'eomer | uersipéxyron | Tpaneuus. 61
pus BHUKU Cpennsis
JTUHUS
Tparnenuy.
I'eomer | U3mepenne | [nomans 62
pust Tr€OMETPUYEC | YETHIPEXYTOIIb
KHX BEJIMYMH | HUKA.
I'eomer | OxpyxkHocTh | OKpy>KHOCTH | 63
pust U Kpyr u e€
AIIEMEHTHI.
I'eomer | OkpyXHOCTH | YTJIbI, 64
pus U KpyT BITHCAHHBIE B
OKpPY>KHOCTb.
[lenTpanbHbIii
yTOJl ¥ €T0
Mepa.
I'eomer | U3mepenue | JnuHa nyru 65
pus reOMETPUYEC | OKPY>KHOCTH.
KHUX BEJTUYHH
I'eomer | Usmepenne | Kpyr. 66
pus reomerpuyec | [lnomans
KHX BEJIMYUH | Kpyra u
KpyroBOTO
CeKTOopa.
['eomer | OkpyxHOCTh | Briucannsie u | 67
pus U KpyT OTIFICAaHHbBIC
MHOTOYTOJIbHU
KH.
['eomer Pemenue 68
pus 3ama4y
MTOBBIIICHHON

CJIOKHOCTH.
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