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[HOACHUTEJIbHAA 3AIINCKA

Pabouass mporpamma mo MareMmaruke st OOy4arommxcsl ¢ 3aJepiKKON
ncuxuyeckoro pazsutus (nanee — 311P) Ha ypoBHE 0CHOBHOIO 00111eT0 00pa30oBaHuUs
noaroroieHa MBOY 1. Mypmancka COIIl Ne20 na ocHoBe ®enepaiibHOro
rOCYJIapCTBEHHOTO 00pa30BaTEILHOTO CTaHAapTa OCHOBHOI'O OOIIET0 00pa3oBaHUs
(ITpuka3z Munnpocseuienus Poccun ot 21.07.2023 . Ne 556) (manee — ®I'OC
00O0O), apanTupoBaHHOM OCHOBHOW 00pa30BaTENIbHOW MPOrpaMMbl OCHOBHOTO
o011iero 006pa3oBaHusl OOYUYAIOIINXCA C 3aJCPIKKON MICUXUYECKOTO pa3BUTHUSA (asee
— ITAOOIT OOOQO 3I1P), paboueit mporpaMMbl OCHOBHOTO OO0II[ero o0pa3oBaHus MO
npeamety «MareMaTuka, IporpaMMbl BOCITUTAHMUSI, C YIETOM paclpeaeieHHBIX 10
KJaccaMm TpOBEPSIEMBIX TPEOOBaHUI K pe3yabraraM OCBOCHHS AJaNTHPOBAHHON
OCHOBHOH 00pa30BaTeNIbHONH MPOrpaMMBbl OCHOBHOTO 00IIero o0pa3oBaHHS
oOydJarommxcst ¢ 3aJep)KKOW TICHXWYECKOro pa3BuTHs. B paboueil mporpamme
YUTSHBI HJICH U TIOJOKeHUsT KoHIeniy pa3BUTHsI MaTeMaTHIECKOTO 00pa30BaHMsI
B Poccuiickoit @enepanuu.

O6mas xapakrepucTuka yueOHoro npeamera «MareMmaTuka

VYueOnwiii mpeamer «MaTeMaTuka» BXOJUT B TPEAMETHYIO 00JacThb
«Matematuka 1 u"popmatukay. OH CIOCOOCTBYET Pa3BUTHUIO BBIYHCIUTEIBLHOU
KYyJABTYPbl U JIOTUYECKOTO MBIILIEHUS, (POPMUPOBAHUIO YMEHHS IMOJIb30BATHCS
aJIrOpUTMaMHM, a TaKKe MPUOOPETEHHIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX B
noBceIHEeBHOM >km3HM oOydaronuxcss ¢ 3[IP. VdyeOHplli mpenmeT pa3BUBaET
MBIIIJIEHUE, TPOCTPAHCTBEHHOE BOOOpakeHHe, (PyHKIMOHAJIBHYIO TPaMOTHOCTD,
YMEHHUS  BOCIPUHUMATh M  KPUTUYECKH  aHAJIM3UPOBaTh  MHGOPMAIIUIO,
NPEICTABIICHHYIO B PA3IMYHBIX (pOpMax.

OOydenne MaTemMaTHKe 1aéT BO3MOKHOCTh pa3BUBaTh y oOyuatomuxcs ¢ 3[1P
TOYHYIO, PaIlMOHAIBHYI0O M MH(POPMATHUBHYIO Peub, YMEHHE OTOMpaTh Hambojee
MOJXOJIAIIME SI3bIKOBBIC, CUMBOJIMUECKHE, TpadudecKue CpecTBa isl BIpaXKCHUS
CYKJIEHUW U HAJISIAHOTO UX MPEACTABICHUS.

Heo06xonuMpiM KOMITOHEHTOM OOIIEH KyIbTypbl B COBPEMEHHOM TOJIKOBAHUU
ABIISIETCS  OOIlllee 3HAKOMCTBO C METOJAMHU I[IO3HAHUSl JIEWCTBUTEIBHOCTH,
MpEACTaBICHUE O MpEAMETE W METOJAaX MAaTeMaTWKH, UX OTIMYUIl OT METOAOB
JPYTUX €CTECTBEHHBIX M TYMAHHUTAPHBIX HAyK, 00 OCOOCHHOCTSIX MPUMEHEHHUS
MaTeMaTuKu JJIS PEIIeHUs HAyYHbIX M TMPUKIATHBIX 3amad. Takum o00paszom,
MaTreMaTH4ecKkoe oO0pa3oBaHHE€ BHOCHUT CBOM BKkiadg B (OpMHUpOBaHHE OOIIEH
KYJIBTYpbI YEJIOBEKa.

N3ydyeHne mMareMaTuKu TaKKe CIIOCOOCTBYET ICTETUYECKOMY BOCIHTAHHIO
YeJIOBEeKa, MOHUMAaHUI0 KPAacOThl M M3AIIECTBA MaTEMATUUYECKUX PACCYKICHUH,
BOCITPHUSTHIO TEOMETPUIECKUX (POPM, YCBOCHHUIO UJIEH CUMMETPHUH.

[Iporpamma otpaxkaet coiep:kaHue oOydeHUs npeaMery «MaTeMaTuka» C
y4eTOM O0cCOObIX OOpa3oBaTelbHBIX MOTpeOHOCTEN oOyuaromuxcss ¢ 3IIP.
OsnajgeHue ydyeOHbIM mpeamMeToM «MaremaThuka» NpeiCTaBISIET ONPEICICHHYIO
cioxkHocth aisa yuyamuxcst ¢ 3[1P. V oOyuaromuxcs ¢ 31IP nHaubonee BbIpakeHbI
OTCTaBaHUSI B PA3BUTHUU CIOBECHO-IOTMYECKUX (POPM MBIIIICHUS, TO3TOMY



a0CTpaKTHBIE U OTBJICYEHHBIE KATETOPUU UM TPYJIHOAOCTYMHBI. B Toxke BpeMs npu
CHeUanbHOM 00yYEeHUHU 00yYarolIMecss MOTYT BBIOJHATD 3aAaHUs MO0 aJITOPUTMY.
OHM BOCHPUMMYHMBBEI K MOMOIIM, MOTYT BBINOJHUTH NEPEHOC HA AHAIOTMYHOE
3aJlaHi€ YCBOEHHOIo crnocoba penieHusi. CHU)KEHHE Pa3BUTHSI MBICIUTEIbHBIX
onepaldii M 3aMEIUICHHOE CTAaHOBJICHUE JIOTMYECKUX JEUCTBUM IPUBOAAT K
HEJIOCTATOYHOW  OCMBICIICGHHOCTH  COBEPINAEMBIX  Y4YEOHBIX  JEUCTBUH. VY
oOydaromuxcs 3aTpyJHEHbl CUYETHbIE BBIYMCIEHUS, MPOU3BOAUMMBIE B yMme. B
MUCHbMEHHBIX BBIYUCICHUSIX OHHM MOTYT NPOMYCKAaTh OAWH W3 MPOMEXKYTOUHBIX
maroB. [Ipu paboTe ¢ YUCIOBBIMH BBIPAKCHHUSIMU, BBHIYMCICHUEM WX 3HAYCHUS
MOTYT HE YJEpXHMBaTh MPABUJIbHBIN MOPSA0K JaeilcTBuil. I[lpu ynpoienuwu,
npeoOpazoBaHuy BeipakeHul yuamuecs ¢ 3[IP He MoryT caMOCTOSTENIbHO MPUHSATD
peuieHne O IOCIEJ0BAaTEIbHOCTA  BBIMOJHEHHMS JelcTBU. KOHKpPETHOCTH
MBIIJIEHUS] OCJIOXKHSIET YCBOCHMS HAaBbIKA PELICHUS ypaBHEHWH, HEPABEHCTB,
CUCTEeMBbI ypaBHeHUH. MM ManogocTynHo coBeplieHue 00paTUMBbIX OTEepallUi.

Huszkuii ypoBeHb pa3BUTHSL JIOTMYECKUX OMEpaluid, HEJ0CTATOYHAs
00O0OIIIEHHOCTh MBIIUICHUS 3aTPYIHSAIOT HU3ydeHue TeMbl «DyHKIuu»: mnpu
onpefeNeHn (YyHKIMOHAIBHOW 3aBUCMMOCTH, TpPH OIKCAHUU TpapuiecKoi
CUTYyallud, UCHOJIb3yd T'€OMETPUYECKUN, anredpandeckuil, (yHKIHOHATbHBIN
a3pIkd. Hepenko ywaniuecss He BUAST Pa3HULBI MEXAY O00JACThIO OMpeeTeHUs
(GyHKIIMU U 00JaCTHIO 3HAYECHU.

Pemenue 3amau conpspkeHoO ¢ TPYIHOCTAMU O(OPMIIEHHUS KPaTKOM 3ammcH,
NIPOBEJICHHUS aHAIN3a YCIOBUS 3aJ]a4H, BhIACICHUS cylecTBeHHOoro. O0yuaronuecs
¢ 3IIP 3aTpynHAIOTCS CAeNaTh YMO3aKIIOUeHHE OT OOIIero K YaCTHOMY, HEPEAKO
BBIOMpAIOT HEpAIMOHAJIBHBIE CIOCOOBI PEIIeHHs, HWHOTAAa OTrPaHUYUBAIOTCS
MaHUMYJSILIUSIMU C YUCITAMHU.

[Ipu wu3yueHuum reomeTpuyecKkoro wmartepuana oOyuatonuecs ¢ 3[1P
CTaJKMUBAIOTCS C TPYIHOCTBIO  JI€NIaTh  JIOTUYECKUE  BBIBOJBI, CTPOUTH
NOCJIEIOBATENIbHBIE  paccyxaeHus. HempouHble 3HaHUA OCHOBHBIX TEOPEM
r€OMETPUU TPUBOAUT K OMMUOKaM B pEHICHUH T'E€OMETPUYECKUX 3ajad.
OOyuaromuecs MOTYT TOJIMEHUTH (POPMYITY, HEIPABUILHO MPUMEHUTDH TeopeMy. K
CEephE3HBIM OIIMOKaM B pEIICHUHM 33734 HIPUBOASIT HEJOCTATOUYHO pPa3BUTHIC
MIPOCTPAHCTBEHHBIE MTPEACTABIECHU. VM CII0KHO BBIITOJIHUTH YEPTEXK K YCIOBUIO, B
MUCBMEHHBIX pab0Tax OHM HE MOT'YT MIPUBECTU OOBICHEHUE K YEPTEKY.

ToyHOCTH 3aTOMUHAHUS ¥ BOCIIPOU3BEICHUS yUeOHOTO MaTeprasa CHIKEHbI
[0 MPUYUHE CJIa0OCTU MHECTHYECKOM NEATENIbHOCTH, CYKEHHSI 00beMa MaMSITH.
Oo6yuatomumces ¢ 3P TpeGyetcst Gonpliie BpeMEeHH Ha 3aKpervieHHe Marepuaa,
aKTyaJIM3alus 3HaHUH IO ONIOPE IPU BOCIIPOU3BEACHUH.

JUis  mpeononeHuss TPYOHOCTEH B M3y4YeHUH Yy4eOHOro mpeameTa
«Marematuka» mpeAycMOTpeHaajanTamus o0beMa U Xapakrepa Y4eOHOro
MaTepualia K mo3HaBaTeIbHBIM BO3MOKHOCTIM yuamuxcs ¢ 3[1P. Cnenyet yaeOHbIi
Marepuall MPEnoJAHOCUTh HEOOJBIIMMH MOPUUSIMHU, YCIOXKHSSI €ro MOCTENEHHO,
M3BICKMBATH CIIOCOOBI aJanTallud TPYIHBIX 3aJlaHUM, HEKOTOPbIE TEMbI 1aBaTh KaK
O3HAKOMHTEJIBHBIE;  MCKJIIOYAaTh  OTACIbHBICE  TPYJIHBIE  JOKA3aTEJIbCTBA;
TEOPETUYECKHI MaTepuall PEKOMEHIYETCS H3ydaThb B IPOLECCE MNPAKTHYECKOU
NEATENIBHOCTA N0 PEUICHUI0 3afad. OpraHnyeckoe €IMHCTBO IMPAKTUYECKOW U



YMCTBEHHON JAEATEIbHOCTH YYallUXCSl HA YPOKaX MAaTeMaTHKU CIOCOOCTBYIOT
IIPOYHOMY M CO3HATEIBHOMY YCBOCHMIO Oa3UCHBIX MAaTE€MaTUYECKUX 3HAHUNA H
YMEHHUM.

Hean u 3apa4n u3yyeHus ydeOHoro npeamera «MaremaTuka»
[IproputeTHBIMU Yyensmu 00ydeHUs MaTeMaTuke B 5—9 Kiaccax SBIISIIOTCS:

* (opMupoBaHUE EHTPATHHBIX MATEMaTHUYE€CKUX MOHATUHN (YUCII0, BEIUYNHA,
reomerpuueckas  (¢urypa, IepeMeHHas,  BEpPOSATHOCTb,  (PyHKIHS),
o0ecrneynBaroluX NPeeMCTBEHHOCTh U MEPCIEKTUBHOCTh MaTeMaTHY€CKOTro
obOpazoBanust ooyuaromuxcs ¢ 311P;

* noaseaeHue ooOydaromuxcs ¢ 3[IP Ha pmoctymHOM ajis HUX YpPOBHE K
OCO3HAHUIO B3aMMOCBSI3M MaTeMaTHKU M OKPY>KaIOIEro Mupa, MOHUMaHUE
MaTeMaTUKH KaK YacTH OOIIeil KyIbTypbl 4YeJIOBEUECTBA;

" pa3BUTUE UHTEJUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH 00yUaroIuUXCs C
3I1P, mno3HaBaTE€NbHOM  AKTUBHOCTH,  MCCIEAOBAaTEIbCKUX  YMEHHU,
KPUTUYHOCTU MBIIIJICHUS, UHTEpECca K U3yUYCHUIO MaTeMAaTHKHU;

* ¢dopmupoBaHue (HyHKIMOHATHLHOM MareMaTUYeCKON I'PaMOTHOCTH: YMEHUS
pacrio3HaBaTh TMPOSBICHUS MaTEMaTHYECKUX TOHSATUM, OOBEKTOB U
3aKOHOMEPHOCTEH B pEaJIbHBIX JKU3HEHHBIX CUTYallUSX W TMPU H3YYCHUHU
IPYruX  y4eOHBIX  TIPEIMETOB,  TPOSBICHHS  3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (OPMYIMPOBATh MX HA SI3bIKE MAaTeMaTHKWA M CO3[aBaTh
MaTeMaTUYECKUE MOJIENIN, IPUMEHSATh OCBOCHHBIN MaTeEMaTUUYECKHUI anmapaT
IUIsl pELIEHUs] MPaKTUKO-OPUEHTHUPOBAHHBIX 3a]a4, WHTEPIPETUPOBATH U
OLICHUBATh OJIyYEHHBIE PE3YIBTATHI.

JlocTkeHue 3TUX 1esieil 00ecreynBaeTcs pEIeHHEeM CIIEYIOIINX 3a0ay.:

* ¢opmupoBarh y oOyuatonuxcs ¢ 3[IP HaBbikM y4eOHO-TIO3HABaTENbHOU
JESTENBHOCTH: IJIAHUPOBAHHE pPaOOTHI, MOWCK paAlMOHANIBHBIX MyTEH ee
BBINIOJIHEHUS], OCYILIECTBIEHUS CAMOKOHTPOJIS;

" CHIOCOOCTBOBATh WHTEIUIEKTYaJIbHOMY pPa3BUTHIO, (POPMHUpPOBATH KayecTBa,
HEOOXOUMbIE YEJIOBEKY [Jisi TOJHOLIGHHOW J>KU3HH B COBPEMEHHOM
oOIIeCTBEe, CBOICTBEHHbIE MaTEeMaTUYECKOW JAESITEIbHOCTU: SICHOCTH U
TOYHOCTA  MBICIHM, HWHTYULUH, MPOCTPAHCTBEHHBIX MPEACTABICHUH,
CIOCOOHOCTH K IIPEOIOJICHUIO TPYAHOCTEH;

* ¢dopMUpOBaTh KIIOYEBHIE KOMIIETCHIIMHM YYaIlllUXCA B paMKaxX MpPeaIMETHOMN
obnactu «Maremaruka ¥ HHPOpPMaTHKAY;

" pa3BUBaTh NOHATUWHOE MbIlLIEHUS oOyyatomuxcs ¢ 3I1P;

" OCYLIECTBIISTh KOPPEKLMIO IMO3HABATEJIBHBIX MPOLECCOB OOYYaIOUXCSA C
3T1P, HeoOXOMUMBIX ISl OCBOCHHSI MPOTPAMMHOTO Marepuaia 1mo yueoOHoMy
peIMeTy;

" QpeaycMaTpuBaTh  BO3MOXKHOCTH  KOMIIEHCAllMM  00pa3oBaTEbHBIX
ne(UIUTOB B OCBOEHUM MPEAIIECTBYIONIETO MPOrPaMMHOTO MaTepuana y
oOyuaromuxcst ¢ 31IP u HeoCTaTKOB B KX MaTeMaTUYECKOM Pa3BUTHH;

* copMUpOBaTh YCTOWUMBBIM HHTEPEC YUAIIUXCS K MPEIMETY;

" BBISIBISATH M Pa3BUBATh MAaTEMaTH4YECKUE U TBOPUECKUE CIIOCOOHOCTH.



OcCHOBHBIE JIMHUM COAEPKaHUA Kypca MaTeMaTuku B 5-9 knaccax: «HUucna n
BBIUMCIIEHUA», «Anredpa» («AnreOpandeckue BBIPAKEHUA», «YpPaBHEHHUS U
HepaBeHCTBa»), «Dynkuun», «l'eomerpus» («l'eomerpuueckue QUrypsl U HX
cBOiicTBa», «J/I3MepeHHe TeOMETPUYECKHX BEJIMYMHY»), «BepodarHocTh U
CTaTUCTUKA». J[aHHBIE TMHUYU Pa3BUBAIOTCA MAPaAJUIENIBbHO, KaXkAas B COOTBETCTBUU
C COOCTBEHHOW JIOTMKOM, OJIHAKO HE HE3aBHCHMO OAHA OT APYroi, a B TECHOM
KOHTaKTe M B3auMmojeucTBuU. Kpome »3TOro, ux oObEeIUHAET JOruyecKas
COCTaBJSIOIIAsA, TPAAULMOHHO MpHUCyLIas MaTeMaTUKE WM IPOHU3BIBAIOIIAs BCE
MaTeMaTuyecKue Kypchbl U colepkareiabHble JUHUUA. CHOpMYyIUpPOBAHHOE B
denepaabHOM rOCYAApPCTBEHHOM 00pa30BaTelIbHOM CTaHIApTe OCHOBHOTO OOIIETro
oOpa3zoBaHusi TpeOOBaHUE «yMETh OINEPUPOBATH MOHATUSIMH: ONpEIEICHHE,
aKkCHOMa, TEOpeMa, JOKa3arejlbCTBO; YMEHHUE PAClO3HAaBaTb UCTUHHBIE U JIOKHBIE
BBICKA3bIBaHUs, IPUBOIUTH IPUMEPHI U KOHTPIIPUMEPHI, CTPOUTH BBICKA3bIBAHUS U
OTPULIAHUSl BBICKA3bIBAHWUN» OTHOCHTCS KO BCeM KypcaMm, a (GOopMHUpOBaHHE
JIOTUYECKUX YMEHMM pachpenesieTcss Mo BceM rogaM oOOy4YeHUsI Ha YpPOBHE
OCHOBHOTO 00111€eT0 00pa30BaHMUS.

Conepxanue 00pa30BaHMs, COOTBETCTBYIOIIEE IMPEAMETHBIM pe3yJibTaTaM
OCBOCHHMSI paboyell MporpaMMbl, paclpeAesi€HHBIM 10 TrojaM OOy4eHHs,
CTPYKTYpPUPOBAHO TaKUM 00pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIUITHAIHHBIM
BOMpocaM oOyyaroniuecs OOpamlaiuch HEOJHOKPATHO, YTOOBI OBJaJCHHE
MaTeMaTHn4eCKUMH MOHATUSMH U HABBIKAMU OCYILECTBIISUIOCH IIOCIIEIOBATEIBHO U
IOCTYNAaTeNbHO, C COOJIONEHUEM MPUHIMIA PEEMCTBEHHOCTH, a HOBBbIE 3HAHUS
BKJIIOYAJIUCh B OOILYI0 CUCTEMY MaTeMaTU4YECKUX MPEACTAaBICHUIN 00ydaromuxcs ¢
3I1P, pacmupsis u yryomnss e€, oOpa3ysl IpoYHble MHOXKECTBEHHbIE CBsA3H. O01mue
LeJd u3ydeHus ydeOHoro mpeamera «MaremaTruka» MpeacTaBleHbl B paloueil
porpaMMe OCHOBHOTO 00IIIero 0Opa30BaHMUsI.

OcoOenHocT oT0oOpa M aganTauuM y4yeOHOro Marepuajga 1o
MaTeMaTHKe

OOyuenne ydeOHOMY mnpeameTy «MaremaTuka» CTPOHUTCS Ha CO3JaHUU
ONITUMAJIBHBIX YCIIOBUM JIJII YCBOCHHSI IPOTPAMMHOTO Marepuaia 00ydaromuMucs
c 3I1P. bonbiioe BHUMaHME ynenseTcss 0T00py yaeOHOTO MaTepualia B COOTBETCTBUH
C TPUHIIAIIOM JOCTYIMHOCTH MPHU COXPAHEHUH OOIIero 0a30BOr0 ypOBHS, KOTOPHIi
JIOJDKEH TI0 COEPXKAHUIO M 00BEMY OBITh aJaNTHPOBAHHBIM [IJIsI OOYYAIOIIUXCS C
3I1P B COOTBETCTBUU C MX 0COOBIMHU 00pa30BaTeIbHBIMK NOTpeOHOCTIMHU. ClieyeT
o0ieruyuTh OBNaZeHUE MarepuaioMm oOydarorumucs ¢ 3IIP mocpeacTBom ero
JETATbHOTO OOBSICHEHHS C CHCTEMAaTHYECKAM IMOBTOPOM, MHOTOKPATHOM
TPCHUPOBKM B TNPUMEHCHHHM 3HAHWM, WCIONB3yd MPUEMbl aKTyalH3alluu
(Bu3yasbHas ornopa, naMsTKa).

PaGouass mporpamma mpemycMaTpuBaeT BHECEHHE HEKOTOPHIX M3MEHEHHI:
YMEHBIIICHHE 00BheMa TEOPETUYECKUX CBEIICHUN, BHIHECCHHE OTACIBHBIX TEM WITH
IIEJIBIX Pa3/IeNIOB B MaTepUalIbl I 0030pHOTO, 03HAKOMHUTEIIBHOTO U3YICHUSI.

HN3menenns: mporpamMmmsbl B 5-9 kiiaccax

Mamemamuxka é 5 u 6 knaccax



B 03HaKOMUTENBHOM IUIaHE 3aIJIAHUPOBAHO H3Yy4aTh CIEAYIOIINE TEMBbI:
«Pumckas nymepauusi», «PaBubie durypw», «umunap, konyc, map», «Kyo»,
«IIpssMoyronpHbIN napauienenuieny, «llepemenienne o KOOpAMHATHOU IIPAMOI»,
«Monynb uucna», «HucioBble TPOMEXYTKN»; «Macmrad» (U3ydaeTcsi B Kypce
«["eorpadus»); «M300paxenue reomeTpuyeckux (Gpuryp Ha HEIMHOBAHHOW Oymare
C HCMOJIb30BAHUEM IUPKYJsSA, JIMHEHKH, YrOJbHHMKA, TpaHcHmopTupay», «JlimnHa
OKPYKHOCTHY, «IInomanp Kpyray, «ITapannenvHbie MPSIMBIEY,
«Ilepnenaukymnsipabie mpsiMbiey», «OceBas U IEHTpadbHas CUMMETPUN (M3ydaeTcs
B Kypce reoMerpun); «beckoHeuHble MEPUOTUYECKHE JAECATUYHBIE APOOH.
JecsaTuunoe npubanxeHrne 0ObIKHOBEHHOH ApoOn» (M3ydaeTcst B Kypce anreOpsl).

B nporpaMme yMEHBIIEHO KOJHWYECTBO 4YacOB Ha CIEAYIOUIUE TEMBI:
«Pemenue JIOTUYCCKUM 3ajau, «JlnuHa OTpE3Kay, «Ixanb»,
«PacrnipeieTuTeNbHBIN 3aKOH YMHOXEHUSY, «3aMUCh TPOU3BEICHHS C OYKBEHHBIMHU
MHOXUTEIIMUY, «IlocTpoeHne koHdUrypaluii u3 4acTeil mpsiMoi, OKPY>KHOCTH Ha
HEJIMHOBAHHOW U KjeT4aTol Oymarey, «Jlemutenu wu kpatHble. [lpusHaku
nenumMocTn», «HanOombmuii o0t AenuTeNlh U HauMEHbIIee oO0Iee KpaTHOE.
JlenumocTh cyMMmbl W Tnpou3BeAeHUs». «lIpuBeneHue 1apobu K HOBOMY
3HaMeHaTeno», «HaxokJIeHue dacTh IIeJIor0 M IEJIOTO II0 €ro  YacTH.
«OxpyrieHue JecITUYHBIX JapooOei». «Pemenue 3amau  mepebopom  Bceex
BO3MOKHBIX BapuaHTOB». «CocCTaBlieHHME OYKBEHHBIX BBIPAKCHHI 10 YCIOBHUIO
3a1aun». BrIcBOOOAMBIIIECS Yachl 3alJTAHMPOBAHO MCIIOJIL30BaTh HA TTOBTOPEHHUE
(B Hauaje 1 KOHIIe y4eOHOI0 T0J1a), Ha 3yueHne HauboJiee TPYIHBIX U 3HAUUMBIX
TeM: B V KJacce — Ha pCIICHHE YypaBHCHHUH, NpPHUBEICHHE APOOUM K HOBOMY
3HaMEHATeII0, YMHOXEHUE U JIeJIEHHUE JECATUIHBIX ApoOeH, n3MepeHue yrios; B VI
KJIacC€ — JIEUCTBUS C MOJIOKUTEIIBHBIMU U OTPULATEIbHBIMU YUCIIAMH, PEIICHUE
ypaBHEHUM, CIIOKEHHE U BEBIYUTAHUE YHCEI, COJICPKAITUX IIETYI0 U APOOHYIO YaCTh,
Ha YMHOXKCHHE U JieJIeHUE OOBIKHOBEHHBIX JIPOOEH.

Anzeopa
B  o3HakOMHTENBHOM IUIaHE U3Y4YalOTCsl  CIEAYIOIIUE  TEMBI:
«HppanmoHaibHbIE YyuCa. JlercTBUTENIbHBIC qucay, «CpaBHeHHE

JICHCTBUTENBHBIX YHCEN, apu(METUYECKHE JCUCTBUS C JEeHCTBUTEIHHBIMHU
guciamu», «HaxokneHue NpUOMIKEHHBIX 3HAYCHUH KBaJIpaTHOTO KOPHS,
«Teopema Buera», «PemeHuss ypaBHEHMH TpPETbE W YETBEPTOM CTEIECHEU
paz3iokeHueM Ha MHOKUTENY, «DyHKus y =vx u ee rpadux», «[lorpemHocts u
TOYHOCTh MPHUOJIMKCHHS», «HeTHbIe W HeueTHble QyHKIum», «DyHKIUA y=x"»,
«DyHkus y= ax?, ee rpaduk u cBoiicta. ['paguku QpyHkumii y= ax? + n u y=a(x-
m)?, «YpaBHEHME C JBYMs IePEMEHHBIMU U ero rpadux», «'paduueckuii cocob
pEIICHHs] CHCTeMBbl ypaBHEHHWiD», «l300paxkeHue UiIeHOB apuMETHUECKOW U
F€OMETPUUYECKON MPOTrPECCUl TOUKAMHU Ha KOOPAWHATHOW MIIOCKOCTH. JINHEWHBIN 1
AKCHOHEHIUANBHBIN pocT. CIOKHBIE TPOLICHTHI.

YMEHBIIEHO KOJIMYECTBO YacOB Ha wu3yudeHue TteM: «Dopmyib,
«JloKazaTenbCTBO TOXKAECTBY, «JIMHEMHOE ypaBHEHHE C JBYMSI HEU3BECTHBIMUN,
«I"paduk TMHEMHOTO ypaBHEHHUS C ABYMS IEPEMEHHBIMIY, «I paduyeckoe pelieHue
JMHEMHBIX ypAaBHEHUHM W CHUCTEM JIMHEHWHBIX ypaBHEHU», «CBOWCTBA
KBaJpaTUYHOU PYyHKIIHK.



BricBoOoMBIIMECS Yachl 3aIUIAHMPOBAHO MCIOJAB30BAaTh ISl JIydIlel
npopaboTKH HamboJiee BaXHBIX TeM Kypca: «Pemenue ypaBHeHui», «Pemienue
CUCTEM ypaBHEHU», «COBMECTHBIE ACHCTBUS C 1po0sIMu», «lIpumMeHeHne cBOUCTB
apu(pMETUYECKOro KBaJpaTHOIO KOpHSA»; Ha IOBTOPEHHE, pEIICHHE 3ajaad,
npeoOpa3zoBaHUE BBIPAKEHUM, & TAKXKE HA 3aKpEIUIEHUE U3YYEHHOr0 MaTepuara.

I'eomempus

CrenyeT OCHOBHOE€ BHHMMAaHHUE YACIUTh MPAKTUYECKOW HAIMPABICHHOCTH
Kypca, UCKJIFOUMB U YIIPOCTUB HauO0JIee CIOXKHBIN 11 BOCIPUITHS TEOPETUUECKUI
Marepuas. Ha ypokax reomerpuu HEOOXOAMMO MAaKCHUMAaJbHO MCIOJb30BATh
HarJisiIHble cpeAcTBa 00y4yeHus, Oobllie NPOBOAUTH MPAKTUYECKUX paldoT ¢
ydaluMucs, pemarts 3aaadd. CTpPOUTh pELIEHWE 3ajJad IpU  NOCTOSIHHOM
oOpalieH!H K HarJIsTHOCTH — PUCYHKaM U YepTeKaMm.

O3HakoMHUTENBHO JaTh TeMbl: «TeopeMbl M [10Ka3aTeIbCTBO. AKCHUOMBIY,
«/lokazatenbcTBO OT MNPOTUBHOrO», «CyIIEeCTBOBAaHWE W EIMHCTBEHHOCTH
NEPHEHAUKYJISpa K NpaMoii», «MeToJl reoMeTpuuecKux MecT», «MeToJ yABOEHHUs
menuanb», «Teopema @aneca W TeopemMa O NPOMOPLHUOHAIBHBIX OTPE3KAXY,
«llentp macc tpeyronbHHKa», «3MeHEeHHE TPUTOHOMETPUUYECKUX (YHKUUN TpH
BO3pacTaHuu yria», «®Popmyibl [Js paJnyCcOB BIIMCAHHBIX M ONMCAHHBIX
OKPY/KHOCTEM  MPAaBWIBHBIX  MHOTOYIOJIbBHUKOB», «YpaBHEHUE  NPSAMON»,
«/IBmxenue», «CBoiicTBa IBMXKEHUD», «Teopema 0 MpOU3BEIEHUHN OTPE3KOB XOP/,
TEOPEMBI O ITPOU3BEICHUN OTPE3KOB CEKYIIHX, TEOPEMA O KBAAPATE KACATEIBHOW.

YMeHBIIEHO KOJIMYECTBO YacOB Ha u3ydyeHue teM: «CuMMeTpudHbIe (GUTYPHI.
OCHOBHBIE CBOWMCTBA OCEBOM CHUMMETpUN», «lleHTpalibHast CHUMMETPUSY,
«ITapannensubiii nepenocy», «lloBopor», «IIpeodpazoBanue nomodus. Ilogodue
COOTBETCTBEHHBIX 3JIEMEHTOBY», «OCHOBHBIE 33/1aud HA MOCTPOCHHE C IMOMOUIBIO
HAPKYJISL W JIMHEHMKW», «/lekapTOBbI KOOPAMHATHI HA IUIOCKOCTH», «Pelienue
TPEyroabHUKOBY, «[logobue dhurypy.

BricBoOonuBIIMEeCS Yachkl OyayT HCHOJIB30BaHBI HA pEIICHHE 3a7a4y |
IIOBTOPEHHUE.

Bepoamnocmo u cmamucmuka

B cBs3u ¢ Tem, 4TO AaHHBIM Kypc BBI3BIBAET HAUOOJBIINE CIOXKHOCTHU IS
obyuatoumuxcs ¢ 3IIP, cBsizaHHbIE CO CHM)KEHHBIM YPOBHEM Pa3BUTHUS CIOBECHO-
JIOTUYECKOTO MBIIIJIEHUs, €ro HU3y4YeHHue CTpOUTCSI Ha 0a30BOM YpOBHE U
JOCTYIIHOM I YYEHUKOB Mmarepuaine. OCHOBHOE BHUMAaHUE CIEAYET YACIUTH
pasznenaM, CBA3aHHBIMH C IIOBTOPEHHEM IIPOMIEHHOIO Marepuasa, yBEIUYUThb
KOJIMYECTBO YIPAXKHEHUMN U 3aIaHUMN, CBA3AHHBIX C MIPAKTUYECKOU AEATEIBbHOCTHIO
00yJaromuXxcs.

HeoOxoammo mepecMoTpeTh COAep)KaHHE TEOPETHYECKOro MaTepuana |
XapaKTep €ro M3JIOKEHMs: TEOPETUYECKUM MaTepuasl MPENOJHOCUTH B MpOLEcce
pelIeHUs 3a7a4 Y BBINOJHEHUS 3aJJaHU HATJSIHO-TIPAKTUYECKOrO XapaKTepa; He
TpeOOBaTh BBHIBOJIa U 3aIIOMUHAHUSI CIOXKHBIX (DOPMYII, pellleHus] HECTAHAAPTHBIX,
TPYROEMKHUX 3a1aHui. P TeM n3ydaercs B O3HAKOMMUTEIBHOM IUIAHE.

[Iporpamma mnpenocTaBisieT aBTOpy paboueil mporpaMmbl CcBOOOAY B
pacrpeieJieHuy MaTtepuana 1o 4eTBepTsaM (TpumectpaM). Pacnipenenenue BpemeHu



Ha W3yYeHHWE TeM B TEUCHHE Y4eOHOrOo Trojia CaMOCTOSTEIBHO OMpEeeNsaeTCs
o0pa3oBaTelbHOM OpraHu3aleil M 3aBUCUT OT OCOOEHHOCTEW TIpyIIbI
oOyuaromuxcs ¢ 3I1P u ux ocobsix 00pa3zoBaTEIbHBIX TOTPEOHOCTEH.

Buabl gesirenbHocTu odydyawmuxcsa ¢ 3IIP, o0ycioBiieHHbIe 0c00BIMU
o0pa3oBaTeJIbHBIMH MOTPEOHOCTSIMH W 00ecleYuBaIOIIMe OCMBICJIEHHOE
O0CBOEHHME CoJiep:KaHNU 00pa30BaHusA Mo npeamety «MaremaTuka»

Conepxanue BUAOB JeaTesbHOCTU oOyuaromuxcs ¢ 3I1P onpenensiercs ux
0COOBIMU 00pa30BaTEIbHBIMU MOTPEOHOCTAMHU. [[OMUMO MIMPOKO HUCTIOIB3yEMBIX B
OOII OOO o0mux a1 Bcex 00ydaromuxcsi BUAOB JIESITEIHHOCTH 3aIlJIaHUPOBAHO
YCWINTh BHJIBI JEATEILHOCTH CIHeUU(pUUYHbIE ISl JaHHOW KaTeropuu JeTeH,
o0ecrneurBalOIINe OCMBICIGHHOE OCBOEHHME COJIepXKaHusg OO0pa3oBaHUS TIO
npeaMETYy: YCUJIGHHE MNPEIMETHO-TIPAKTUYECKON NESITEIHbHOCTH C aKTHBHU3alMEH
CEHCOPHBIX CHCTEM; YepelOBAaHUE BHUJIOB JCATEIBHOCTH, 3aJCHCTBYIOIIUX
pa3lInuHbIE CEHCOPHBIE CHUCTEMBI; OCBOCHHE MaTepuajia C ONMOpOd Ha aJITOPHUTM;
«TOIIAaroBOCTh» B UW3YUYEHUM Marepuala; HCIOJIb30BaHUE JOTOJHUTEIBHOM
BU3YAJIbHOM OMOPBI (CXEMbI, 11a0J0HBI, OMOPHBIC TAOJHUIIBI); PEYECBOM OTYET O
mpolecce M Ppe3yJbTaTe JESITEIBHOCTH; BBITIOJTHEHUE CICIHAIBHBIX 3aJaHUH,
o0ecTieurBaIOINX KOPPEKIIUIO PETYIISAIINK yueOHO-TT03HABATEILHON IESTEIHHOCTH
¥ KOHTPOJIb COOCTBEHHOTO pPe3yJIbTara.

TemaTtudeckasi U TepMuHOIOTMYecKas jJekcruka cootseTctByetr OOIT OOO.

Hnst obywaroruxcst ¢ 3[1P cymiecTBEHHBIM SBISIOTCS TPUEMBbI pabOTHI C
JIEKCUYECKUM MaTepuaioM 1o npeamety. IlpoBoautcs cneumanbHas paboTa 1o
BBEJICHUIO B aKTUBHBIN CIOBapb 00YYaIOIUXCSl COOTBETCTBYIONIEH TEPMUHOIOTHH.
N3yyaemble TEepMHHBI BBOJATCA Ha TOJMCEHCOPHOM OCHOBE, 0O0s3aTeiabHa
BU3YaJbHAas MOJAEPKKA, AITOPUTMBI PaOOTHI C OIIPEIeICHUEM, OTIOPHBIE CXEMBI IS
aKTyaJln3aluy TEPMUHOJIOTUH.

Mecto yueOHOro npeamera «MaremaTnka» B y4eOHOM ILIaHe

B coorBerctBuM ¢ DenepanbHBIM TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOTO 00miero oOpa3oBaHus y4ueOHBIM mpenMer «MareMmaTuka
BXOJIUT B TIPEAMETHYIO o0macth «MaTtemaTtuka W WHGOPMATHKA» W SBISCTCS
oOs3aTeNbHBIM 711 3ydeHus. B 5-9 kmaccax yueOHBIN mpenmer «MaremaTtuka
TPaAUIMOHHO M3y4YaeTcs B paMKax CIEIyIOIIUX YYeOHBIX KypcOB: B 5-6 Kiaccax —
Kypca «MatemaTuka», B 7-9 xiaccax — KypcoB «AnreOpa» (BKIItoUYas 3JIEMEHTHI
CTaTUCTUKU U TEOpUHU BeposiTHOcTel) U «l'eomerpus». Hacrosield mporpaMmoit
BBOJIUTCSI CAMOCTOSTEIbHBIN yu4eOHBINA Kypc «BeposSTHOCTh M CTATHCTHKAY.

Hacrosmieit nmporpaMMoii mpegycMaTpruBaeTCs BhIICTICHUE B YICOHOM ILIaHE
Ha U3y4YEHHE MaTeMaTHKH B 5—6 KjaccaxX 5 ydyeOHbIX 4acOB B HEJEIIO B TEUCHUE
KaXJ0To rojia o0ydeHus, B 7-9 kiaccax 6 y4yeOHBIX YacOB B HEACIIO B TEUCHUE
Ka)k70To roga ooydeHusi, Bcero 952 yuyeOHBIX yaca.

Conepxanue yueOHoro mnpeamera «MaremaTuka», TMpPECTaBICHHOE B
paboueii mporpamme, coorBeTcTByeT ®I'OC OOO, ocHOBHOW 00pa3oBaTelbHOM
MporpaMMe OCHOBHOTO 0OIIero oOpa3oBaHUs, AaJalNTUPOBAHHON OCHOBHOM



0o0pa3zoBaTeIbHON MporpaMMe OCHOBHOI'O OOIIEro 0Opa3oBaHUsS OOYYAIOIIUXCS C
3aJ€PKKOU IICUXUYECKOTO Pa3BUTHA.

TemaTnueckoe IIaHUPOBaHUE YUEOHBIX KYpPCOB M paclpeeieHue yueOHoro
BPEMEHHU Il M3YYEHHs OTIEIbHBIX TEM, MPEMJIOKEHHbIE B IMporpamMme, HaJo
paccMaTpuBaTh Kak IMPUMEPHbIE OPUEHTHPHI B MOMOILb COCTABUTENI0 aBTOPCKOM
paboueil mporpamMMmbl U TpEXJAE BCEro yuurento. ABTOop pabouell mporpaMMbl
BIIPaBE YBEJIIMYUThH MPEIJIOKEHHOE YUCIO Y4eOHBIX YacOB Ha TEMbI, TpeOyrolue
0oJiee IUTENbHOTO N3ydeHus o0ydaromumucs ¢ 311P, uiu yMeHbIIUTE KOJIMYECTBO
YacoB Ha TEMbl, M3y4yaeMble Ha O3HAKOMUTEIBHOM ypoBHE. JlOMyCTUMO Takxke
JIOKaJNbHOE MepepacipesiesieHue U MepecTaHOBKA 3JIEMEHTOB COJAECPKAHUS BHYTPHU
naHHoro kijacca. KonuuectBo mpoBEpOYHBIX padOT (TEMaTUYECKUUA U UTOTOBBIN
KOHTPOJIb KaUeCTBa YCBOEHUS yUeOHOr0 Marepuaia) U X TUI (CaMOCTOSITENIbHbIE U
KOHTPOJIbHBIE pa0OThI, TECTHI) OCTAIOTCA HAa YCMOTpPEHUE yuuTess. Takke yduTelb
BIIPABE YBEJIMYUTH WU YMEHBIIUTD YHCIIO YUCOHBIX YaCOB, OTBEIEHHBIX B paboyeii
nporpaMmme Ha 00001eHre, TOBTOPEHUE, CUCTEMATH3alMI0 3HAHUN 00yYaroIIXCs.
EnvHCTBEHHBIM, HO MPUHIIMITHAILHO BaXKHBIM KPUTEPUEM, SIBISICTCS TOCTHKCHHE
pE3yNbTaTOB 00YUYEHUsI, YKa3aHHBIX B HACTOSILIEH MTpOorpamMmme.

PABOYAA ITPOI'PAMMA
YYEBHOI'O KYPCA «AJIT'EBPA».

Hean usyyeHus y4e0HOro Kypca

Anrebpa sBISIETCSI OJHUM U3 OINOPHBIX KYpCOB OCHOBHOM IIIKOJIBI: OHA
oOecreuynBaeT M3y4yeHUE APYTUX TUCIUILINH, KaK €CTECTBEHHOHAy4YHOIO, TaK U
T'YMaHUTapHOTO ITUKIIOB, €€ OCBOEHHE HEOOXOAUMO JIJIsl MPOAOHKEHHS 00pa30BaHUs
U B IMOBCEHEBHOM XU3HH. Pa3BuTHE y 00yJaromuXxcsi HAYYHBIX MPECTABICHUHN O
IIPOUCXOKACHUN M CYIIHOCTH ajireOpandeckux aOCTpaKIMid, crioco0e OTpaKeHHUs
MaTEeMaTHYEeCKON HAyKOW SBICHUN M IPOIECCOB B MPHUPOAC M OOIIECTBE, POJIH
MAaTE€MAaTHYECKOTO MOJEIUPOBAaHUS B HAyYHOM T[O3HAHUM W B IPAKTHKE
crocoOCTBYeT (OPMHPOBAHUIO HAYYHOIO MUPOBO33PEHUS M KaueCTB MBIIUICHHS,
HEOOXOMUMBIX JIJISl afamnTalli B COBpEMEHHOM mudpoBoM obmectBe. M3ydenne
anreOpbl €CTECTBEHHBIM 00pa3oM 00ecrednBacT pa3BUTHE yYMEHHS HAOJIONATh,
CpaBHMBATh, HAXOAUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTHUYHOCTH MBIIUICHHS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU JIEUCTBHUSI M BBIBOJIBI,
dbopmynupoBath yTBepkaeHus. OCBoeHHE Kypca anreOpbl 00ecreynBaeT pa3BUTHE
JIOTUYECKOTO MBIIUIEHUSI OOYYaIOUIMXCS: OHU MCHOJIB3YIOT JI€NYKTHUBHBIE U
WHIYKTUBHBIE PAcCYXIACHUs, 0000IeHNe U KOHKPETU3AINI0, a0CTparupoBaHue u
anajoruto. OOyueHue  anreOpe  MOpeAnojaraeT  3HAYUTEIbHBIA  00BEM
CaMOCTOSTETILHON JIESITEIbHOCTH  OOYyYaloONUXCs, TOITOMY CaMOCTOSTEIHHOE
pEIICHHE 3a/1a4 €CTECTBEHHBIM 00pa30M SIBIISICTCS peasin3aIiieil 1eaTeaIbHOCTHOTO
MPUHIIKIA 00 y4eHUSI.

B cTtpykType mporpammbl yueOHOTo Kypca «Anredpa» OCHOBHOW IIKOJIBI
OCHOBHOE€ MECTO 3aHUMAIOT COJepKaTelbHO-METonueckue auHuu: «Yucna u
BBIYUCIICHUAY; «AJreOpanuecKue BBIPAKEHUS»;, «YPAaBHEHUSI U HEPABEHCTBAY;
«Dynkuum». Kaxknas u3 3TUX COIEPKATENbHO-METOANYECKUX JIUHUN PAa3BUBACTCS



Ha TPOTSHKEHUM TPEX JIET U3YUYEHUs Kypca, €CTECTBEHHBIM 00pa30oM MepervieTasch
U B3aUMOJICUCTBYS C JApyrMMU ero JuHHsSMU. B Xoje wusyueHus Kypca
o0ydJaromumMcsi MPUXOJUTCS JOTUYECKH PacCyKJaTh, HCIOJIb30BATh TEOPETUKO-
MHOECTBEHHBIN s13bIK. B CBSI3U C 3TUM 11€1€CO00pa3HO BKIIOUUTH B MPOrpPaMMy
HEKOTOpPhIE OCHOBBI  JIOTMKH, TPOHU3BIBAIOIIME BCE OCHOBHBIC pa3Jielibl
MaTeMaTU4eCKOro 00pa3oBaHUsl U CHOCOOCTBYIOIIME OBJIAJICHUIO O0YYarOIIUMUCS
OCHOB YHHUBEPCAJIBHOIO MAaTEeMaTUYECKOTO f3bIKa. Takum 00pa3oM, MOXKHO
yTBEpKAaTh, UYTO COJIEPKATEIbHOH U CTPYKTYpHOH OCOOCHHOCTBHIO Kypca
«Anrebpay sIBISETCA €r0 HHTETPUPOBAHHBIN XapaKTep.

Conepxanune JIuHUM «Yuclia W BBIYKCICHUS CIY)KUT OCHOBOM JjIst
JaTbHEUIIIEr0 U3YYeHUS] MAaTeMAaTHKH, CIIOCOOCTBYET PA3BUTHIO Y OOYyYarOIIUXCS
JIOTUYECKOTO MBIILICHUS, (POPMUPOBAHUIO YMEHUS TOJIH30BATHCS AITOPUTMAMH, a
TaK)Ke MPUOOPETEHUIO MTPAKTUUECKUX HABBIKOB, HEOOXOAUMBIX JIJISI IOBCETHEBHOM
XKU3HU. Pa3BUTHE MOHATHS O YHUCIIE B OCHOBHOM IIIKOJIE CBS3aHO C PAIIMOHAIBHBIMU
U UppAlMOHAIBHBIMH  YHUCJIaMH, (QopMHpOBaHHEM  MPEJACTABICHHH O
JIEWCTBUTEIILHOM 4YHUCJIE. 3aBEpIICHHE OCBOSHUS YHUCJIOBOM JMHUM OTHECEHO K
cTapiieMy 3BeHy 00IIero 00pa3oBaHus.

Conepxanue JBYyX anreOpavueckux JIMHUH —  «AnreOpanueckue
BBIPOKCHUS» U «YPaBHEHUsS] M HEPABEHCTBA» CIOCOOCTBYET (DOPMUPOBAHHIO Y
00ydJaromuxcs MaTeMaTUUECKOTO armapara, HeoOXOAUMOro ISl pelieHus 3aaad
MaTEMaTUKH, CMEXHBIX NPEIMETOB U MPaKTUKO-OPUEHTHPOBAHHBIX 3ajady. B
OCHOBHOM MIKOJE€ Y4YEOHBIH MaTepuan TPYNIMUPYETCS BOKPYT PallMOHAIBHBIX
BhIpaXEHUU. AnreOpa IEeMOHCTPUPYET 3HAUCHHE MATeMAaTHKU KakK S3bIKa s
MOCTPOCHHSI MAaTEMaTUYECKUX MOJENe, OINUCAaHUA TPOIECCOB U  SBJICHUM
peanbHOTro MUpa. B 3a1aun oOydenus anredpe BXOIAT TaKxKe JalbHeIee pa3BUTHE
ANTOPUTMUYECKOTO MBIIIICHUS, HEOOXOAMMOT0, B YaCTHOCTH, I OCBOCHUS Kypca
UHPOPMATUKK, U  OBJIAJICHUE  HABBIKAMHU  JIEAYKTUBHBIX  PACCYXICHHI.
IIpeobpazoBaHre CHUMBOJIBHBIX (OPM BHOCHUT CBOW crenupuYecKuil BKJIAT B
pa3BHUTHE BOOOPAKEHHUS, CIIOCOOHOCTEN K MaTEMaTUYECKOMY TBOPUYECTBY.

Coneprxanne GyHKIIMOHAIBHO-TpauecKoi TMHIUHM HALIETICHO Ha MOJTy4YeHUe
ITKOJIbHUKAMHU 3HAaHUH 0 (DYHKITUAX KaK BaXKHEHIIIEH MaTeMaTHISCKOM MOJIETH IS
OTMCAHMs U WCCIEAOBAHMS Pa3HO-00PA3HBIX MPOIECCOB U SBJICHHUA B MPUPOJE U
obmrectBe. M3ydeHne 3Toro Marepuasia CrmocoOCTBYET Pa3BUTHIO Y OO YYarOIIHXCS
YMEHUS UCTIOIB30BaTh PA3JIMUHbIC BEIPA3UTEIbHBIE CPEJICTBA A3bIKA MATEMATHKU —
CJIOBECHBIE, CHUMBOJIMUECKHE, Tpaduueckue, BHOCUT BKIaaA B (OPMHpPOBAHUE
MPEICTABICHUN O POJIM MATEMATHKHU B PA3BUTHH [UBUIN3AIUN U KYJIBTYPHI.

MecTo yueOHOro Kypca B yueOHOM IJIaHe

CornacHo ydeOHOMY IuUlaHy B 7-9 kiaccax wu3ywaercs y4deOHbIH Kypc
«Anrebpay», KOTOpPBIM BKJIIOYAET CIIEIYIOIIME OCHOBHBIE pa3esibl COJAEpKaHUS:
«Yucna u BBIUMCICHUS», «ANreOpandeckue BbIpAXKEHUA», «YPaBHEHUS W
HEPABEHCTBA», «DYyHKIUNY.

VYueOHbIN M1aH HAa U3ydeHue anredpsl B 7-9 Kiaccax OTBOAUT HE MeHee 3
y4eOHBIX YacOB B HEJENI0 B TEUEHUE KaXKJO0ro roja oOydeHHUsi, BCEro 3a TpU roja
o0yueHus — He MeHee 306 yueOHBIX Y4acoB.



COLAEPXAHUE YYEBHOI'O KYPCA

9 KITIACC

Yucna u eviuucnenusn

JeucTBUTEIbHBIC YHCTA

PanonanpHbBIC YUCIA, UPPAYUOHATbHBIE YUCIA, KOHEUHble U OecKOHeuHble
oecsimuunvle 0pobu. Muoocecmeo OelcmeumenbHblX yuceil, OeucmeumeibHble
yucia Kak — bOeckoneuHvle  OecamuuHvle Opoou. Bzaumno  00HO3HAUHOE
COOMBEMCmeue Meicoy MHONCECEOM OeliCMEUMENbHbIX YuUcel U KOOPOUHAMHOLU
NPAMOI.

Cpasnenue OeilicmeumenvHblX uucel, apugmemuueckue Oelcmeus ¢
oelicmeumenbHbIMU YUCIAMU.

N3mepenust, npudIMKeHH I, OLIEHKH

Pa3Mepbl 00BEKTOB OKpYKArolIEro MUpa, JUIUTEIBHOCTH IPOIIECCOB B
OKPYKaIoIIEM MUDPE.

[TpubnmxEnHOE 3HAYCHNE BETUYNHBI, TOYHOCTh pHOIKeHus. OKpyTiIeHHEe
yucen. [[pukuaka u onieHka pe3yJibTaTOB BEIYMCICHUM.

Ypaseuenua u nepasencmea

YpaBHeHUd ¢ OJHOH NepeMEeHHOM

JIuneitHoe ypaBHeHuUe. PernieHue ypaBHEHUM, CBOASIIIUXCS K TUHEUHBIM.

KBangpatHoe ypaBHeHue. Penienre ypaBHEHUH, CBOASIINXCA K KBAIPATHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepst peuienus ypaguenui mpemveu U 4emeepmou
cmeneHell pa3lodCeHuem Ha MHONCUMENU.

Pemenue apoOHO-paliMOHaNbHBIX YPaBHEHUN.

Pemenue TeKCTOBBIX 3a/1a4 anredpaniyeckKiuM METOJIOM.

Cucrembl ypaBHeHHH

VYpaBHeHue ¢ AByMs MepeMEHHBIMH U ero rpaduk. Pemenue cucrem AByX
JIMHEWHBIX YPABHEHHUH C ABYMS IEPEMEHHBIMU. Pelienue cucteM IByX ypaBHEHHH,
OIHO M3 KOTOPBIX JIMHEHHOE, a Japyroe — BTOpoi cremeHu. ['paduueckas
UHTEpIpETALUsl CHCTEMbl YPABHEHUH C ABYMS IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anredpandecKuM CrocoOoM.

HepaBencrBa

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenne nMHENHBIX HEPABEHCTB C OJHOM NEpeMeHHOU. Pemienue cucrem
JIMHEMHBIX HEPABEHCTB C OJHOM IiepeMeHHOW. KBajnpaTtHbele HepaBeHCTBA.
I'paduueckass wHTEpmpeTans HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMs
MIEPEMEHHBIMMU.

Dynkuyuu

KBagpartnunas ¢bynkmms, e€ rpaduk u coiictBa. IlapaGoma, koopauHATHI
BEPIINHBI TapaboIbl, 0Ch CAMMETPHUH MTapaOOIThI.

I'papukn QYHKIHIA: y = kx, y = kx + b, y = X%
y = +x,y = SI/I UX CBOMCTBA.

Yucnoewvle nocieoosamenbHocmu
Onpenesienne M cNOCOOBbI 3aJaHUA YUCJIOBBIX MOCJI€10BATEIBLHOCTEM



[lonsiTHE YUCIOBOM MOCIIENOBATEIBHOCTU. 3aJaHHUE IIOCIEAOBATEIBHOCTU
PEKYppPEHTHOI popMynoi u Gopmysoi N-ro yieHa.

ApudmMeTrnyeckasi ¥ reoMeTpUYecKasi IPOrpeccum

Apudmernyeckas U reomerpuyeckas mnporpeccuu. @opmynsl N-ro wieHa
apu(pMETHIYECKON U FE€OMETPUUYECKON IPOrPECCH, CYMMBI MEPBBIX N YJIEHOB.

H3zobpadicenue unenos apugmemuyeckou u 2eomempuyeckou npozpeccuil
MOYKAMU HA KOOPOUHAMHOU NAOCKOCMU. JIuHetuHblll U SIKCHOHEHYUATbHBIU POCI.
CnooicHvle npoyenmul.

PABOYAA ITPOIPAMMA
YYEBHOI'O KYPCA «'EOMETPHUS».

esu n3yyeHust yueOHOro Kypca

OO6mume menu uzydeHus: ydeOHoOro kypca «l'eomeTpusi» MpeacTaBiIeHbl B
ITOOIT OOO. OHu 3aknr0YaroTCs, MPEKAE BCETO B TOM, UTO HA YPOKaX Fr€OMETPUU
OoOy4Jaromuiicss Y4YUTCS TMPOBOJUTH JOKAa3aTelIbHbIE PACCYXKICHUS, CTPOUTH
JIOTUYECKUE YMO3AKIIOUYEHUS, 10Ka3blBaTh HWCTHUHHBIE YTBEPKIAECHUS U CTPOUTH
KOHTPIIPUMEPHI K JIOKHBIM, IPOBOJUTH PACCYXKAEHUS «OT NPOTUBHOT0», OTJINYATh
CBOICTBa OT MpPHU3HAKOB, (popMynupoBaTh OOpaTHBIE yTBEepxKAcHUS. B oOyueHuu
YMEHUIO PACCYXIaThb COCTOMT Ba)XHOE BOCIUTATEIIBHOE 3HAYCHHE H3Y4YCHUS
T€OMETPHH, IPHUCYIIIEE UMEHHO OT€YECTBEHHON MaTeMaTHYECKOM IIKOJIE.

Bropoil uenpt0 H3ydyeHHs] TEOMETPUU SABISETCA HCIOJIB30BAHUE €€ Kak
MHCTPYMEHTA NPH PEIIEHUM KAaK MATEeMaTUYECKHX, TaK M IMPAKTUUYECKHUX 3aj]ad,
BCTPEYAIOIIUXCA B  PEaJbHOM JKU3HU. OTOMY COOTBETCTBYET  BTOpas,
BBIUHMCIIMTENIbHAS JIMHUAS B U3YYEHUU T'€OMETPUM B LIKOJIE. {11 3TOro y4uTemto
pEeKOMEHIyeTcsl  MOoA0MpaTh  3aJauyd  MPAKTUYECKOro  Xapakrepa s
paccMaTpUBAEMBIX TEM, YUUTh OOYYAIOUIUXCS CTPOUTh MATEeMAaTHYECKUE MOJEIH
peanbHbIX JKU3HEHHBIX CHUTyallMi, MPOBOAUTH BBIUYMCIEHUS W OLICHUBATH
aJIeKBaTHOCTh MOJIYYEHHOIro pe3yibrara. KpailiHe BaXXHO NOAYEPKHUBATH CBS3H
FEOMETPUM C APYTMMHU IPEAMETAaMU, MOTHUBUPOBATH UCIIOJIB30BATH OIPEICICHHUS
T€OMETPUYECKUX (PUTYP U MOHATUHN, JEMOHCTPUPOBATH MPUMEHEHUE MOIYYCHHBIX
yMEHUM B (U3MKE U TEXHHUKEe. OTH CBSA3M Hauboiee SPKO BHUJIHBI B TeMmax
«Bekrope», «TpUrOHOMETpUYECKUE COOTHOLIEHUs», «METon KOOpAWHAT» U
«Teopema [Tudaropar.

MecTo yueOHOro Kypca B yueOHOM IJIaHe

CornacHo ydeOHOMY IuUlaHy B 7-9 kiaccax wu3ywaercs y4deOHbIH Kypc
«"'eomeTpus», KOTOPBIM BKIIOYAET CIEAYIOLIME OCHOBHBIE pa3Jieibl COAEPKAHUS:
«['eometrpuueckne ¢Qurypsl m uX CcBoHCTBay, «/3MEpeHHE TEOMETPHUECKHUX
BEJIMYMHY», a Takke «JlekapToBbl -KOOpPJAMHATHI Ha IUIOCKOCTH», «BeKTophi»,
«/IBmxenus mnockoctu» u «IIpeodpazoBanust mogo0Ous».

VYueOHbIi MIaH npeaycMaTpuBaeT U3y4eHue reoMeTpuu Ha 0a30BOM YpPOBHE,
ucxXolsl U3 He MeHee 68 yueOHbIX 4acoB B y4eOHOM Tojly, BCEro 3a TpU Troja
o0yueHus — He MmeHee 204 gacos.



COIAEPXAHUE YYEBHOI'O KYPCA

9 KJIACC

Cunyc, kocuHyc, TaHrenc ymioB or 0° pmo 180°. OcHoBHOe
TPUTOHOMETPUIECKOE TOKIAECTBO. DOPMYITBI IPUBEACHHS.

Pemenne TtpeyronbHukoB. TeopemMa KOCHHYCOB M TEOpeMa CHHYCOB.
Permenne mpakTHueCKuX 3a7a4 ¢ UCIOIb30BAHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI
CHUHYCOB.

IIpeobpazosanue nooodus. Ilooobue coomeemcmeeHHbIX INEMEHMO8.

Teopema o npoussedenuu ompesKo8 Xopo, meopemvl O HPOU3EeOeHUU
OMPe3K08 CeKywux, meopema o Keaopame KacameibHOU.

Bektop, mmmHa  (MOAyNb)  BEKTOpa, COHAINpPAaBICHHBIE  BEKTOPHI,
MPOTHBOIIOJIOKHO HAMPaBICHHBIE BEKTOPHI, KOJUTHHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, OIEpaliil HaJ BEKTOpamMHu. PasnokeHWe BEKTOpa MO0 ABYM
HEKOJUTMHEapHbIM BekTopaM. KoopawHatel BekTopa. CKalsipHOE TPOU3BEICHHE
BEKTOPOB, MPUMEHEHHE JIJIsl HAXOXKICHHSI ITTMH U yTJIOB.

JlekapTOBBI KOOPJWHATHI HA TUNIOCKOCTH. YpaeHeHus npsamoti i OKPYKHOCTH B
KOOpJHMHATAX, TEepPECeUYeHrne OKPYXKHOCTEH M TPSMBIX. MeETOoJ KOOpAMHAT M €ro
pUMEHEHUE.

[IpaBunbHBIE MHOTOYrOJNbHUKH. JlmMHA OKpyXHOCTH. ['pamycHas W
pajguaHHas Mepa yriia, BBIYHCIEHHE UIMH AYyT OKpyxkHocTei. [lnomane kpyra,
CEKTOpa, CETMEHTA.

Heudicenus naockocmu u @HympenHue cummempuu ueyp (21emenmapHule
npeocmasnenust). Ilapannenvuwiti neperoc. Ilosopom.

KonTpoabHo-u3MepuTebHbIE MATEPUAJBI

[IpoBeneHne OLIEHKU TOCTHXKEHHMM TUIAHHUPYEMBIX PE3yJIbTaTOB OCBOCHUS
y4e0HOTO TpeaMeTa MPOBOAUTCS B (OpME TEKYIIEro u pyOeKHOTO KOHTPOJS B
BUJIC: KOHTPOJIbHBIE PAOOTHI, CAMOCTOSTENbHBIE PA0OTHI, 3aYEThI, MATEMATHUUECKHE
JUKTAHTBI, TPAKTUYECKHe paOOThl, MHUCHbMEHHBIM OTBET IO WHIWBUAYAIbHBIM
KapTOYKaM-3aJJaHUSIM, TECTUPOBAHUE.

st obyqarormuxcs ¢ 3I1P Bo3MoxHO n3MeHenne GopMyIMpOBKY 3aaHUi Ha
«TOLIAroByO»,  aJanTalyi0  MpeajJaraeMoro  oOydYarolemycss  TEeCTOBOTO
(KOHTPOJIBHO-OLIEHOYHOT0) MaTepuaja: HMCIOJIb30BAHHE YCTHBIX U MHCHbMEHHBIX
WHCTPYKIIMH, YOPOIICHWE JUIMHHBIX CJIOXHBIX (OPMYIUPOBOK HWHCTPYKITUH,
pelIeHre C OMOpOoW Ha alNropuTM, oO0pa3ell, WCIOJIh30BAaHUE CIPABOYHOMN
uHbOpMAaITIH.

IIJTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHMSA YUYEBHOI'O ITPEIMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIIEI'O ObPA3OBAHNA



JIMYHOCTHBIE PE3YJIBTATBI:

MOTHBALMS K O0yYEHUIO MaTEMAaTUKE U LIeJIEHAITPaBICHHON MO3HABATEIbHON
NeSATENbHOCTH;

MOBBILLIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 MPAKTUUYECKYIO
JEeSATENbHOCTh, TPEOYIOMIYI0 MaTeMaTHMYeCKUX 3HaHWW, B TOM YHCIE YyMEHHE
YUUTHCS Y IPYIUX JIFOJEH;

CIIOCOOHOCTb ~ OCO3HaBaTb CTPECCOBYIO CHUTyallMl0, OBITb T'OTOBBIM
JNEUCTBOBAThH B OTCYTCTBUE IAPAHTUH YCIIEXA;

cnocobHocTh oOywatouiuxcsi ¢ 3IIP k oco3HaHuio cBoux Je(ULUTOB U
NPOSIBIIEHUE CTPEMIICHHSI K UX MPEOI0TCHUIO;

CIIOCOOHOCTH K CAMOPA3BUTHIO, YMEHHE CTABUTH JOCTUKUMBIE 11€JIH;

YMEHHE pa3iinyaTh y4yeOHble CUTYyallMd, B KOTOPBIX MOXHO JEHCTBOBATh
CaMOCTOSITEJIbHO, M CUTyalluu, I/I€ CIEAYeT BOCIOJIb30BaThCS CIIPABOYHOM
uH(oOpMaIe Win ApyruMu BCIIOMOTAaTEIbHBIMU CPEICTBAMU;

CIIOCOOHOCTh TEPEHOCUTh TIOJNyYEHHbIE B XOJie OOydYeHHs 3HaHHUS B
aKTyaJIbHYI0 CHUTyallui0 (MpU pelIeHUH IKUTEHCKUX 3aj1ad, TpeOyrommx
MaTEMaTUYECKUX 3HAHUN);

CIIOCOOHOCTh OPUEHTHPOBATHCS B TPEOOBAHMSIX W TpaBUiIaxX MPOBEACHUS
IPOMEXKYTOYHOM U UTOTOBOM aTTECTAIUH;

OBJIaZICHHE OCHOBaMHU (PMHAHCOBON I'PaMOTHOCTH.

METANPEIAMETHBIE PE3YJIBTATBI

Osnaodenue YHUBEPCANbHBIMU yueoHbBIMU no3HAGAMENbHBIMU
delicmeuamu:

yCTaHABIMBATh NPUYUHHO-CJIEICTBEHHBIE CBSI3M B  XOJI€ YCBOEHUS
MaTEMaTUYECKOTO MaTepuana;

BBISBJIATh N€PUIIUT NAaHHBIX, HEOOXOIUMBIX ISl PEHICHUS MOCTaBICHHON
3a/1auu;

C TIOMOIIBI0 YYUTENS BIOUPATh CIIOCOO pElICHUs] MaTeMaTUYeCKOl 3a1a4uu
(cpaBHMBATh BO3MOXHBIEC BApUAHTHI PEIICHUS);

NPUMEHSITh W TpeoOpa3oBbIBaTh 3HAKM M CHMBOJIBI B XOJI€ pEIICHUS
MaTeMaTUYEeCKUX 3a71aY;

yCTaHABJIMBATH UICKOMOE H JIAaHHOE TIPU PEIICHUH MaTeMaTHUeCKOM 3a/1a4u;

NOHUMATh M MHTEPIPETUPOBATh HHPOPMAILIUIO PANTMYHBIX BUAOB U (Popm
MPEICTaBICHNUS;

WLUTIOCTPUPOBATH pelliaeMble 3a71a4u rpadIeCKUMU CXeMaMu;

3¢ (HEeKTUBHO 3aTTOMUHATH U CUCTEMATU3UPOBATH MH(HOPMAIIHIO.

NOHMMATh W HWCIONH30BaTh MAaTEMaTHYECKHE CpPEICTBa HATJISITHOCTH
(rpadwkmn, muarpamMmbl, TaOMUIBI, CXEeMbl MW JAp.) IS WLIIOCTPAIUH,
WHTEPIPETAINN, apTyMEHTAINH.

Osnadenue  yHuGepcaibHLIMU  Y4EeOHbLIMU KOMMYHUKAMUBHBIMU
oelicmeuaAmu:

OpraHU30BBIBATh YUYEOHOE COTPYJHUYECTBO U COBMECTHYIO JAESTEIBLHOCTD C
YUUTEJIEM U CBEPCTHUKAMU B MPOLIECCE PEIICHUS 3a/1a4;



B3aMMOJICHCTBOBAaTh M HAXOAUTH OOLIME CIOCOObI padoThl; paboTaTh B
rpynne: HaxoIuTh OOllee pelieHue W pa3peliaTb KOH(MIMKTBL Ha OCHOBE
COIJIaCOBAaHMS MO3ULMKM U y4€Ta UHTEPECOB; CIAYIIATh NapTHEPA; (OPMYIUPOBATD,
apryMeHTHUpPOBATh U OTCTAUBATh CBOE MHEHUE;

IPOrHO3UPOBATH BO3HUKHOBEHHE KOH(IMKTOB MPHU HAIUYUU PA3HBIX TOYEK
3peHus U paspeuiaTb KOH(QIMKTHI Ha OCHOBE yu€Ta MHTEPECOB M MO3MIMI BCeX
YYaCTHUKOB;

apryMEeHTHUpPOBATh CBOIO MO3MIMI0 UM KOOPJIUHUPOBATH €€ C MO3ULUSAMU
NapTHEPOB B COTPYIHUYECTBE INMPHU BbIPAOOTKE OOIIEr0 pelieHHs B COBMECTHOM
NesITEebHOCTH;

BBITMIOJHATH CBOIO YacTh palOOThl, JOCTHIaTh KaueCTBEHHOrO pe3yJibTaTa U
KOOPJMHUPOBATH CBOU JEUCTBUS C IPYTUMU WICHAMH KOMAaH/IbI;

OLICHMBATh KaYECTBO CBOETO BKJIAJa B OOLIUN MPOTYKT.

Osn1adenue yHugepcanbHbIMU YUEOHBIMU PE2YIAMUBCHBIMU OCUCMBUAMU:

CTaBUTH II€JIU, BHIOMPATh U CO3/1aBaTh aJTOPUTMBI JJisi PEIICHUS Y4eOHBIX
MaTEMaTUYECKUX MPoOIieM;

IUTAHUPOBATh M OCYIIECTBISATh JACSITEIILHOCTh, HANPABICHHYIO Ha pELICHUE
3aJlay UCCIIEI0BATEIbCKOTO XapaKTepa.

dopMynupoBaTh W yIEpKHBaTh Yy4yeOHYIO 3ajady, COCTaBISATH IUIAH H
MOCJICIOBATEIBLHOCTh JCHCTBUM;

OCYIIECTBIISITH KOHTPOJIb 110 00pa3ily 1 BHOCUTh HEOOXOUMbIE KOPPEKTUBBIL;

KOHTPOJUPOBATh IMpOLIECC U pe3ylbTaT Yy4yeOHOW MaTeMaTh4ecKon
NEeATEIbHOCTH;

aJIeKBaTHO OIICHMBATh MPaBUJIBHOCTh MJIM OIIMOOYHOCTH BBIMOTHEHUS
yueOHOU 3amaun, €€ 0OBEKTHBHYIO TPYAHOCTh U COOCTBEHHBIE BO3MOXKHOCTH €€
peuieHus;

CIMYaTh CIOCO0 MEHCTBUS M €ro Pe3ysbTaT C 3aJaHHBIM 3TAJIOHOM C LIETbIO
oOHapy»XeHUs OTKJIOHCHHUH M OTJIUYUN OT ATaJIOHA.

NPEBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPU PEIICHUH YI€OHON
3a/1a4H;

MOHUMATh MIPUYMHBI, IO KOTOPBIM HE OBUT JOCTUTHYT TPEOYEeMbIil pe3yabTatT
JesITeIbHOCTH, OIpPENENsATh MO3UTHBHBIE U3MEHEHHSI U HaIpaBlIEeHUs, TPEOyIoIIHe
najabHenIen padoThl;

PeryIupoBaTh Crocod BHIPAXKEHUST YMOLIUH.

HNPEAMETHBIE PE3YJIbTATDBI

PesynbTaThl OCBOEHHsI yuyeOHOro mpeamera «Martematuka (BKIOYast
anreOpy, reoOMeTpHUI0, BEPOATHOCTh U CTATUCTUKY)», PACHpPENCIICHHbIE MO T0JiaM
oOydenws, HOPMYITUPYIOTCS TIO TIPUHIIAITY T0OABICHHS HOBBIX PE3YJIHTATOB OT TOfla
K FOZly, Y?KE€ Ha3BaHHBIE B IPEABITYIINX TOJ1aX MO3ULMH, KaK IPABUJIO, I0CIIOBHO HE
MOBTOPSIIOTCS,, HO YYUTHIBAIOTCS (PEe3yibTaThl OYEPEIHOr0 Tojla MO YMOJYaHUIO
BKJIIOYAIOT PE3yJIbTAThl MPEbIAYIIUX JIET).

IJTAHUPYEMBIE IPEJIMETHBIE PE3VJIBTATBI OCBOEHNA1
PABOYEN [TPOI' PAMMDI KYPCA «AJII'EBPA»



OcBoenue yueOHOro Kypca «AireOpa» Ha ypOBHE OCHOBHOIO OOLIEro
o0pa3oBaHus JOJDKHO OO0ecnedYrBaTh JOCTHKEHUE CIENYIOUUX MNPEeIMETHBIX
00pa3oBaTeIbHBIX PE3YJIHTATOB:

9 KITIACC

Yucna u éviuucnenusn

CpaBHUBATH U YIIOPSAAOUYMBATH PALMOHAJIBHBIE U HPPALMOHAIBHBIE YHCIIA.

BoeinmonHaTh  apupMeTndyeckue JAEUCTBHS C PpalMOHANbHBIMU YHCIIAMH,
coueTass YCTHbBIE W TMCbMEHHBIE MPUEMBI, BBIIOJHATH BBIUHMCICHUS C
UPPALMOHAIBHBIMY YHCIIAMH.

HaxonuTe 3HaueHus CTENEHEW C LEJbIMH TOKa3aTeNsIMA M KOpHEW;
BBIYHCJISIT 3HAYEHUS YUCIIOBBIX BBIPAKEHUM.

OKpyrJisiTh JI€MCTBUTEIBHBIE YHWCIIA, BBINOJHATh TNPUKUAKY pe3ysbTaTa
BBIYMCIICHUH, OLIEHKY YMCJIOBBIX BBIPAXKEHHUIA.

Ypaenenua u nepasencmea

Pemiate nvHeHbIE M KBaAPATHBIE YPABHEHHUS, YPABHEHHUS, CBOASIINECS K HUM,
npocTeiiime ApoOHO-pallMOHAIbHBIE YPaBHEHHUS.

Pemate npocreimmne cucTeMbl IBYX JIMHEHMHBIX YPaBHEHUH C JByMs
NEPEMEHHBIMU W CUCTEMBI JBYX YPAaBHEHHI, B KOTOPBIX OJHO YpaBHEHHUE HE
SIBJISIETCSI TUHEWHBIM (110 BU3YaJIbHOU Oorope).

Pemarpe mnpocteiliine TEKCTOBbIE 3ajayd anreOpanyeckuM Ccrocodom ¢
IIOMOILbI0 COCTABJICHUSI YPABHEHMsI WM CHUCTEMBI JBYX YPaBHEHHH C [BYyMs
[IEPEMEHHBIMU.

IIpoBOAUTE MPOCTENIIINE UCCIENOBAHNS YPABHEHUM U CUCTEM ypaBHEHUU, B
TOM YMCJIE C IPUMEHEHUEM Ipa@UuecKux MpeacTaBIeHU (ycTaHaBIMBaTh, UMEET
JIM YpaBHEHHUE WJIM CUCTEMa YPAaBHEHHUU PELIEHUS, €CIIM UMEET, TO CKOJIBKO, U TIp.).

Pemarp nvHeliHble HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA; HM300paxaThb
pelIeHre HEPAaBEHCTB Ha YUCIOBOW IPSIMOM, 3alIMCHIBATH PELICHHUE C IIOMOILBIO
CHUMBOIJIOB.

Pemrare  cuctembl  JIMHEHMHBIX  HEPABEHCTB, CHUCTEMBl HEPABEHCTB,
BKJIIOYAIOIIME KBaJApaTHOE HEPAaBEHCTBO; H300pakaTb pEIIEHUE CHCTEMBI
HEPABEHCTB HA YUCJIOBOM IPSIMOM, 3alMCBIBATh PEIICHUE C ITIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PEIICHUU PA3JIMYHBIX 3a7a4.

Dynkuyuu

Pacno3naBath (QyHKIMU H3y4eHHBIX BHJOB. Iloka3piBaTh cXeMaTHYECKH
pacrojoKeHne Ha KOOPJMHATHOM IIOCKOCTH rpadukoB yHkimid Buma: y = KX,

K .
y=kx+b,,y=ax®+bx+c,y=x3,y = +x,y= ~ B 3aBHCHMOCTH OT 3HAYCHMIi

K02 (PHUIMEHTOB; ONMUCHIBATH CBOMCTBA (DYHKIIHIA.

Ctpouth M M300paXkaTh CXEMATHUECKH TpapUKA KBAAPATUIHBIX (PYHKIUH,
OTMHCHIBATh CBOWCTBA KBAJPATHUHBIX (PYHKIMI 10 UX Tpaduxam.

PacrioznaBaTh kBagpatndHyo QyHKIHIO 10 (HOpMyJie, TPUBOIUTH IPUMEPHI
KBQIPAaTUYHBIX () YHKIIUA U3 peaTbHON KU3HU, QU3HKH, TCOMETPHH.

Apupmemuueckan u zeomempuueckas npozpeccuu

PacrioznaBaTh apuMeTHUECKYyI0 M TEOMETPHYECKYH0 TMPOTPECCHU TPHU



pa3HbBIX Crlocobax 3aaHusl.

BbINOJNIHATE  BBIYMCIEHHS C HCHOJNb30BaHWEM (opMyd N-ro wieHa
apu(pMETUYECKO M T€OMETPUUYECKON IPOrpeccHil, CyMMbl MEPBbIX N ujieHOB (C
OMOpOi Ha CIIPAaBOYHYIO MH(POPMAITHIO).

Pematp 3amaum, CBA3aHHBIE C YUCIOBBIMH IOCJEI0BATEIBHOCTSIMU, B TOM
quClie 33J1a4l U3 PEAJTbHOM JKU3HM (C MCIOJBb30BAHUEM KaJbKyJIATOpa, HU(POBBIX
TEeXHOJIOTHI).

[INIAHUPYEMBIE ITPEJIMETHBIE PE3YJIbTATBI OCBOEHU A

PABOYEN ITPOI'PAMMEBI KYPCA «"EOMETPHSI»

OcBoeHue yuebHOro kypca «l'eomeTpus» Ha ypOBHE OCHOBHOI'O OOIIETO
o0pa3oBaHus JOJDKHO OOecneyrBaTh JAOCTHKEHHUE CIENYIOUUX MPEeIMETHBIX
00pa30BaTEIbHBIX PE3YIbTATOB:

9 KITIACC

3HaTh TPUTOHOMETpUYECKHE (YHKIIMU OCTPBIX YIJOB, HAXOJWTh C HUX
MOMOIIBIO PA3JIMYHBIE AJIEMEHTHI TPSIMOYTOJIBHOTO TPEYTOJbHUKA («pEIICHHE
IPSMOYTOJIBHBIX TPEYTOJbHUKOBY). HaXxonuTh (C MOMOIIBIO KaJIbKYJISITOPA) JJTHHBI
U YTJIbI 171 HETaOJWYHBIX 3HAUCHUH.

[Tonws3oBaThest hopMynaMu IPUBEICHUSI 1 OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXJIECTBOM i1 HAXOXKIEHUS COOTHOLICHUN MEXAYy TPUTOHOMETPUUECKUMU
BEJIMYMHAMM (C OMIOPOI Ha CTIPAaBOYHYIO HH(POPMAILIHIO).

Hcnonp30BaTh TEOPEMBI CUHYCOB M KOCUHYCOB JIJI1 HAXOXKAEHUS Pa3INYHbIX
AJIEMEHTOB TPEYTOJIbHUKA («PEIIEHUE TPEYTOJIbHUKOB»), IMPUMEHATh HX IMpHU
pEUIEHNHU MPOCTENIINX FT€OMETPUUYECKUX 3a]1a4.

Brnagets moHsTHSMEH  mipeoOpa3oBaHUA ~ TOJMOOWS, COOTBETCTBEHHBIX
AJIeMEeHTOB MOoA00HbBIX Guryp. [lonp30BaThCs CBOMCTBAMU MOA00US IPOU3BOJIBHBIX
buryp, ymMeTb BBIYHCIATH JIMHBI U HAXOAUTh YIJIbl y TOM0OHBIX (uryp (1o
aNTOPUTMY y4eOHBIX AehcTBUM). [IpuMeHsATh CBOMCTBA MOJ00MS B MPAKTUUYECKUX
3a/layax. YMeTh MPUBOJAUTH MPUMEPHI MOJAOOHBIX (PUTYP B OKPYKAIOIIEM MHPE.

[lons30BaThCsi TeopemamMu (MO BHU3YyaJlbHOM OINOpPE) O MPOU3BEICHUU
OTPE3KOB XOPJI, O TPOU3BEICHUHN OTPE3KOB CEKYIIHNX, O KBaJApaTe KacaTelIbHOM.

[Tonp30BaThCSA BEKTOpPAMH, MOHHUMATh WX T'€OMETPUUYECKUN W (HU3HMUECKUIN
CMBICII, TIPUMEHSATh WX B pEHICHUU TEOMETPUUYCCKUX W (PHU3MYECKUX 3ajad.
[IpuMeHsTh CKaJIIpHOE MPOU3BEAECHUE BEKTOPOB ISl HAXOXKJIEHHUS JIMH U YTJIOB.

[lonb30BaThCs METONOM KOOPJAMHAT HAa IJIOCKOCTH, MNPUMEHSATH €ro B
pEelIEHNH TeOMETPUYECKUX U MPAKTUYECKUX 3a/1au.

Brnanerp NOHATUSIMH MPABUIBHOTO MHOTOYTOJBHUKA, JJIMHBI OKPYKHOCTH,
JUIMHBL JyTU OKPYXXHOCTH M PaJUaHHON MeEpbl yria, YMETh BBIUMCIATH IUIOLIA]b
Kpyra U ero yacted (C omopodl Ha chpaBouHyr0 uHpopmanuioo). [IpumeHsTH
MOJIYYEHHBIE YMEHUS B IPAKTUYECKUX 3a]jayax.

Haxoaute ocu (WM UEHTPHI) CUMMETPUU (PUTYP, NPUMEHSTH IBUKECHUS
IJIOCKOCTHU B MPOCTEUIINX CITyYasix.

[IpuMeHsTh MOTyYEeHHBIC 3HAHUS HA MPAKTUKE — CTPOUTh MaTEMaTUYECKUE
MOJIEH ISl 3374 PeayibHOM KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYUCICHUS



C NPUMEHEHHEM NOJ00MS M TPUTOHOMETPUYECKUX (PYHKIUN (MOJB3YSACh, TAE
HEO00XO0UMO, KAJIbKYJISITOPOM).

Pacnpenesenue 4acoB no reMam S5-9 kiaccol

Conepxaren | Pa3gensl kypca KonnuecTBo yacos
bHBIC ITo Ilo paGoueit mporpamme
KOMITOHEHTBI IPUM. 5 6 7 8 9 | uro
IporpaM | Kjia | Kjia | Kja | Kja | Ki1a | To
Me cc | cc | cc | cc | cc
Apudmertrka 250
HatypanbHbie 20 | 33 8 - - 61
qucia 50 9 4 - - 63
Hpobu 9 34 5 9 10 | 67
ParmmonanrsHbIe - 3 - 6 3 12
qucia 10 | 13 5 - - 28
JleliCTBUTENbHBI 15 4 - - - 19
€ uncia
TekcroBbie
3a/1auu
Nsmepenus,
PUOIIKEHMUS,
OILICHKHU
UTOTO 104 | 96 | 22 | 15 | 13 | 250
Anrebpa 270
Anrebpanyecku 7 14 | 33 | 28 2 84
€ BBIPOKCHUS 5 10 | 20 | 36 | 22 | 93
VYpaBHeHUs U - - - - 16 | 16
HEpaBEHCTBA - - 13 | 15 | 22 | 50
Uucnosbie 2 21 4 - - 27
MIOCIIeTOBATEIb
HOCTHU
Hucnosble
byHKIIH
Koopaunatet
UTOTO 14 | 45 | 70 | 79 | 62 | 270




reOMETPUS 220
Hauanbnsbie 18 4 21 4 1 48
MOHATHS U 4 - 21 | 25 8 58
TEOPEMBI I'E€0. 2 2 - 10 = 14
TpeyronbHuku . 1 - 1 1 3
YeTplpEXyronpH . 2 6 14 5 27
KU 8 3 2 9 8 30
MHoOroyroyibHu - - - - 19 | 19
KA - 5 6 3 7 21
OKpY>XHOCTh U
Kpyr
N3smepenus
TCOMETPUICCKU
X BEJIMYUH
BekTopsl
I'eomeTpuuecku
e
npeoOpa3oBaHu
s
Utoro 32 | 17 | 56 | 66 | 49 | 220
DNeMEeHTBI 45
JIOTUKH, Jloka3aTelbpCcTB - 1 - - 2 3
KOMOUHATOp | O 7 - 3 - 6 16
UKH, MHoxxecTBa 1 5 - 3 - 1 9
CTATUCTHUKHU U | KOMOMHATOPHKA 2 7 - 2 6 17
TEOpUHU Cratuctuuecku
BEPOSTHOCTU | € TAaHHBIC
BepositHOCTh
UTOTO 14 8 6 - 15 | 45
Pesepn 90 6 4 16 8 31 | 65
875 170 | 170 | 170 | 170 | 170 | 170




KasengapHo-teMaTu4yeckoe IJIaHUPOBaHME 10 Kypcy «AJiredpa» 9B kiace

(3 yaca B Henemto, Bcero 102 yaca)
Conepxa- OcHoBHOE JInnakTHYEeCKUE €IMHALIBI Ne ypoka | OrnaBnenue § Komnue | [lata
TEJbHbIE coJiepKaHue yueOHUKa CTBO MPOBEICHHUS
KOMITOHEHTBI YPOKOB
ITOBTOPEHMUE (4)
Anrebpa Anrebpanueckue | AnreOpanueckue apoou. 1 1
Ipoou. AnreGpaundeckue onepaiuu HaJ
anredpandyecKuMu ApoosiMu
Anrebpanueckue | GopMysbl COKpAIIEHHOTO 1 1
Ipoou. YMHO>KEHUS
Apudwm. HeiictBurenpapie | CBOMCTBAa KBaAPATHOTO KOPHSI 1 1
quclia
Anrebpa Yucnosblie Ksampatnunas dyHkius 1 1
byHKIIMHN
I'maBa 1. HEPABEHCTBA 1 CUCTEMbI HEPABEHCTB. (16)
Anrebpa YpaBHeHHS U JluneliHple HEpABEHCTBA, 1 §1. JIuneitHbie U 3
HEpaBEHCTBA CBOICTBA JIMHEWHBIX HEPABEHCTB KBaJIpaTHBIC
KBagpartHbie HepaBeHCTBa HEPaBEHCTBA.
PaBHOCHIIEHBIE HEPABEHCTBA, 2
METOJ] HHTEPBAJIOB
Apudwm. Panmonanbhbie PanmonanbHble HEPAaBEHCTBA, 1 §2. PaumonanpHble | 5
Anre6pa quclia METO]I UHTEPBAJIOB, KPUBAs 1 HEPABEHCTBA
YpaBHeHUs U 3HAKOB
HEpaBEHCTBA Crporue u HEeCTporue 3

HEpPABEHCTBA




DJIEMEHTBI MHoxecTBa 1 [TonAaTHE MHOXKECTB, 3a/IaHUE 1 §3. MHoXecTBa U
JIOTUKH, KOMOMHATOpUKa MHO>K€CTBA, MOAMHOKECTBO olrepanuu HajJ HUIMU
KOMOUMHaTOpU [lepeceuenue u 0ObeIMHEHNE 2
KH, MHOXECTB, uarpaMMsbl Diliiepa.
CTaTUCTUKU U
TEOpUHU
BEPOSITHOCTE
i
Apudm. Panmonanbubie CucTtembl JIMHENHBIX 1 §4. Cucremsl
Anrebpa yucna HEPaBEHCTB, YACTHOE U O0IIee 1 palMOHATBHBIX
VYpaBHeHus u pEIlIeHHe CUCTEMbl HEPABEHCTB. HEPaBEHCTB.
HEpaBEHCTBA rpaduyueckas UHTEpIpeTaLs
HEPABEHCTB C ABYMSI
MEPEMEHHBIMH M X CUCTEM 2
K.pNel «Pemienue HepaBeHCTBY
1
I'naBa 2. CUCTEMBI YPABHEHUI. (15)
Apudm. ParnmonanbHbie PanmonanbHOE ypaBHEHHE C 1 §5. OcHOBHBIE
Anre6pa qyucia JIBYMSI IEPEMEHHBIMH, MOHATHUS
VYpaBHeHUs U PABHOCUJIbHBIE YPABHEHHS C
HEpaBEHCTBA NBYMSI IEPEMEHHBIMU, TIPUMEPBI
pelieHns ypaBHEHU B LEJbIX
YyuCIax. 1
PaBHOCHIIBHBIE TPEOOpa30OBaHMUS,
rpaduK ypaBHEHHS C IByMs
nepeMeHHbIMH, Y=IXI 2




Cucrema ypaBHEHUH, PEUICHUE
CHUCTEM YPaBHEHUU

Apudm. PannonannHbIe Meron noactaHoBku, anroput™ | 1 §6. MeTobl
Anrebpa qucia Merton anrebpanueckoro 2 pEIICHUS CUCTEM
YpaBHeHUs U CIIOXKEHUSA YpaBHEHUN
HEepPaBEeHCTBA 1
Merton BBeI€HUSI HOBBIX
NIEPEMEHHBIX 1
PaBHOCHIIBHBIE CUCTEMBI
Apud. Panmonanbubie CocraBnenue matematuueckon | 1 §7. Cucremsl
Anre6pa quclia MOJIeNN YpaBHEHUM KaK
YpaBHeHUS U Cuctema qByX HEIMHEHHBIX 1 MaTeMaTHYEeCKUE
HEpPaBEHCTBA ypaBHEHUH, MOJIEITH PeaTbHBIX
PaGota ¢ cocTaBieHHoOM 1 COOBITHI
MOJIEJIBIO 2
[TpumeHenue Bcex METOI0B
pEIIeHHs] CUCTEMBI YpaBHEHUH,
rpaduyeckas HHTEPIpETaIIUs
YpaBHEHUH C IByMs 1
NEPEMEHHBIMU U UX CHCTEM
K.p.Ne2 «CucteMbl ypaBHEHHUI»
I'naBa 3. YMCJIOBBIE ®YHKINMU. (25)
Anre6pa Hucnosble DyHKIMSA, 3aBUCUMAs U 1 §8. Onpenenenue
byHKIIIN HE3aBUCHUMas NIEpEMEHHas, YUCJIOBOM (DYHKIIUU.
OO6nacTp onpeIeIICHUS 1 O6nacThb
MHuosxecTBo 3HaueHN QyHKIIMU | 1 OIIpeeIICHNS,
Kycouno-3anannas GyHkmms 1




00J1acTh 3HAYEHUH
GyHKIUU.

Apudm. PannonanbHbie CnocoObl 3a1aHus PYHKIMH: §9. CnocoOsl
Anrebpa yucna I'paduk pynxiun 3aaHus QyHKIUH
Hucnossle Ananutndeckui, rpaduuecKuid,
byHKIMU TaOJIMYHBIN, CIIOBECHBI.
Anrebpa Hucnosblie Bo3spacTtaromas u yosiBaroras §10. CaoiicTBa
byHKIUU Ha MHOKECTBE, MOHOTOHHAas byHKIMH
byHKIMS,
HccnenoBanue Ha
MOHOTOHHOCTb, OTpaHUYEHHAs
CHU3Y U CBEpXY Ha MHOXKECTBE,
OorpaHU4eHHast PyHKIUS,
Apudm. HauOOoJbIIee U HAMMEHbILIEE
PannonanbsHbie 3HaYEHHE HA MHOXKECTBE,
quclia HENpepbIBHAS, BBIMYKJIasi BBEPX
WIH BHU3, DJIEMEHTApHBIE
byHKIIIU
Anrebpa Yucnosble UETHbie 1 HEUETHBIC PYHKITHS, §11. UétHbIC M
byHKIIUN CUMMETPUYHOE MHOKECTBO, HEYETHBIE (QYHKIINH
rpaduK 4€THONW U HEUETHOU
byHKIII
Apudwm.
Panmonanbhbie IHonyrogoBasi KOHTPOJIbLHAS
yuciia padora




AJNTOpUTM HCCIEAOBAHUS HA
YETHOCTh

K.p.Ne3 «CBoiicTBa hyHKIIMII

Apudm.
Anrebpa

Pammmonansurie
qucia
Yucnosbie

byHKIIMH

CBolicTBa cTeNeHHON (QYHKLINU C
HaTypaJlbHbIM ITOKA3aTEJIEM.
[Tpumepsl rpaduueckoit
3aBUCUMOCTH, OTPaKaAIOIINX
peabHbIE MPOLIECCHI:
KoJicOaHue, ITOKa3aTeIbHBIN
POCT, YUCIIOBbIE (DYHKITUH,
OTMCBHIBAIOIINE 3TU MPOLIECCHI.
I'paduk ¢ 4€THBIM U HEUETHBIM
nokasaresieM, Kyonueckas
napabora,

Pemenune ypaBHeHui
rpaduyecKu

§12. Oynkumm y =
X" (n € N), ux
CBOICTBa U TpaduKu

YucnoBslie
byHKIMHN

CBoiicTBa CTETICHHOW ()YHKITHH C
OTPULIATENBHBIM LEIBIM
MOKa3aTeseM,

I'paduk ¢ 4€THBIM U HEUETHBIM
IIOKa3aTeliem,

Pemenue ypaBHeHuUM
rpadudecku

§13. OyHKIMU Y = X
T (n € N), ux
CBOMCTBa M rpaduKu




YuciioBele CaoiicTBa QpyHkIMu Y=1/x,y = |2 §14. Oynkuua y =
(bYHKI_[I/II/I % , Fpa(l)I/IKI/I q)YHK]_H/H)'I i/} , €€ CBOICTBA U
Pewenne ypaBaeHu 1 rpadux
rpaduuecku 1
K.p.Ned «YucnoBble GyHKINUN
I'nmaBa 4. [IPOI'PECCHUMU (16)

Anrebpa YHucnoseie UwucnoBas mociaeaoBaTeIbHOCTh, | 3 §15. Hucnossie
MOCJIEIOBATENILHOC | CITOCOOBI 3aJaHusL: MOCJIEIOBATEILHOCT
TH aHAJIMTUYECKOE, CIIOBECHOE, u

PEKYPpPEHTHOE.

CBolicTBa YUCTOBBIX 1
MOCIIEIOBATENIbHOCTEM,
MOHOTOHHAs1, BO3pacTaromuias u
yObIBaroIas

MOCJIEJIOBATENIbHOCTh

Anrebpa Uucnossie ApudmeTndeckas mporpeccus, 1 815.
MOCIIEIOBATENILHOC | Pa3HOCTh, BO3pacTarolas, Apudmernyeckas
TH KOHEYHasI 1 porpeccus

®opmyna N-ro yieHa 1

dopmyiia CyMMBI 2

Cpennee apudmernyeckoe,

XapaKTePUCTUYECKOE CBONCTBO
Yucnosbie I'eomeTpuueckas nporpeccus, 2 816.
MOCIIEIOBATENIbHOC | 3HAMEHATEIb, BO3pacTaromias, ["'eomeTpuueckas
TH KOHEYHAast IPOrpecCHs

®dopmyna N-ro yieHa 1

dopmysa CyMMbl KOHEYHOMH 2

reOMETPUYECKON MPOTPECCHH,




XapaKTEPUCTUUYECKOE CBOMCTBO,
CJIOKHBIE ITPOLIEHTHI.

K.p.NeS «IIporpeccumn»

AHaJIN3 K.p.

1
1

1

I

nasa 5. OJIEMEHTDI

KOMBUHATOPUKM, CTATUCTUKHN Y TEOPUU BEPOSITHOCTEM (12)

DneMEeHTHI MHuoxecTBa u Merton nepebopa BapuaHTOB 1 818. 3
JIOTHKH, KOMOHMHATOpHUKa JlepeBo BO3MOXHBIX BapuaHToB | 1 KombunaTopHsie
KOMOHWHATOpHU [TpaBuii0 yMHOKEHUS 1 3a7a41
KH, Craructuueckue ['pynnupoBka nHpopmMauu 1 3
CTaTUCTUKHU U | TaHHBIC TabauuHOe mpeacTaBIeHNE 1
TEOPUH uH(bOpMaLIH
BEPOSITHOCTE I'padmyeckoe mpencraBieHne 1
i uHOpMaIu
YucnoBbie XapaKTepPUCTUKH
JTAHHBIX U3MepeHus (Moja,
pa3max, o0bEM, cpeiHee)
BEPOATHOCTH Knaccuueckasi BepossTHOCTHAS 1 §20. ITpocTreiimue 3
cxema BEPOSITHOCTHBIE
Knaccuueckoe onpenenenue 1 3a/1auu
BEPOSITHOCTHU
[TIpoTHBOMOJIOKHBIE, 1
HECOBMECTHUMBIE COOBITHUS
DneMeHTbI BEPOSITHOCTh Metoabl CTaTUCTUYECKOU 1 821. 2
JIOTHKH, 00paboTKH pe3yIbTaTOB DKCNepUMEHTAIIbHBI
KOMOHMHATOpU U3MEpEeHHUIA, € JJaHHBIE U
KW, BapuanTsl psina qaHHBIX, €€ 1 BEPOSATHOCTU
CTaTUCTUKU U KpPaTHOCTh, YaCTOTA, MPOLICHTHAS COOBITHH.

TEOPUH

qacCToTa




BEPOSTHOCTE K.p.Ne6 «9JIEMEHTDBI 1
it KOMBUHATOPUKU,
CTATUCTHUKU U TEOPUU
BEPOSITHOCTEN»

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

JlencTBus ¢ pauMOHAJIbHBIMU
YuclaMu

OOGbIKHOBEHHAs IPOOb,
OCHOBHOE CBOMCTBO Jpo0H,
CpaBHEHHUE IpooOeit
Jlecatuunas 1poosb,
apupMeTHIeCKre IEeUCTBUS C
pOOSIMU

CrangapTHbIN BUJ YUCTA.
Crenens ¢ HEIbIM OKa3aTeNeM,
[Ipouentsl. Haxoxaenue yactu
OT YKCJIa U YUCJia N0 €ro YacTh
TexcToBble 3a1a4M Ha
COCTaBJICHUE JIMHEWHBIX
YpaBHECHUH

YpaBHEHUS U CUCTEMBI
YpaBHECHUH

JIuHeliHbIE HEpaBEHCTBA
KBanparnusie HEpaBeHCTBa
JluneitHas ¢pyHkuus, e€ rpaduk,
F€OMETPUUECKHUIN CMBICT

K03 HHUIHEHTOB




HrTorosass KOHTpPOJIbHAA
padora Ne 7

IIpencrasineHue JaHHBIX B BUIE
Ta0JINL, JUarpaMm, rpauKoB
PaBHOBO3MOKHBIE COOBITHS U
IIOJCYET UX BEPOSATHOCTU




ABtop yueonuka: JI. C. AtanacsH (2 yaca B Hezielnto, Bcero 68 4acos)

Y4eOHo-TeMaTH4YecKoe IaHMPOBaHue N0 Kypey «['eomerpus» 9 kiacc

Conepxa-

TeJIbHBIC

KOMIIOHEHTBI
OcCHOBHOE cOJIep>KaHue

JInjakTHYECKHUE
e IUHUIIBI

Ne
ypoKa

Ornapnenue § yueOHMKa

KomnnuecTBO
YPOKOB

JlaTa
MPOBEICHUS

BEKT

OPBL(13)

reoMCTpHuAa BCKTOPHI

[TonsTue BexTOpA,
PaBEHCTBO BEKTOPOB,
OTKJIAJbIBAHUE BEKTOPA
OT JaHHOU TOYKH.

1

§1. [lonarue BexTopa.

reoMCTpHua BCKTOPHI

CyMMa IByX BEKTOPOB,
3aKOHBI CJIIOKEHUS,
IIPaBUJIO
napajiesiorpamMmma,
CyMMa HECKOJIBKHX
BEKTOPOB, BHIYUTAHHE
BEKTOpPOB
3aKITIOYUTENbHBINA YPOK
1o Teme «Bekrope»

§2. CnoxeHue u
BBEIYMTAHHE BEKTOPOB.

IrcoMCTpHAa BCKTOPEI

[IpounsBenenue BekTOpa
Ha YUCJIO, IPUMEHEHUE
BEKTOPOB K PEIICHUIO
3aaa4

Cpenusst nuHUS

Tpanenuu

§3. YMHOKEHUE BEKTOpa
Ha yuncio. [Ipumenenne
BEKTOPOB K PEIICHUIO
3a/1ay.




F€OMETpPHUsL | BEKTOPBI Pa3noxenue Bekropano | 6 §1. Koopaunatsl Bekropa | 1
JIBYM HEKOJUTMHEAPHBIM
BEKTOpam
Koopaunatel BekTopa
F€OMETpHUsL | BEKTOPBI CBs3b MexIy 7 §2. IIpocreiimue 3anaun | 3
KOOpJMHATaMH BEKTOpa B KOOpJIMHATAX.
U KOOpAUHATaMH €T0
Hayvajia ¥ KOHIA 8
[Ipocreiimue 3a1auu B 9
KOOpJuHaTax (IJIMHa
BEKTOpa, KOOPAUHATHI
CEpelIUHbI, PACCTOSTHUE
MEXy IByMsI TOUKaMH)
T€OMETPHUsl | BEKTOPBI VYpaBHeHUE TUHUHN HA 10 §3. YpaBHeHnus 4
IJIOCKOCTH, OKPYKHOCTH U MPAMOMU
VYpaBHenue okpyxnoctu | 11, 12
U IIPSIMOU
K.p.Nel «Pemenne 13
3a71a4 METOJIOM
KOOpPJIMHATY
I'maa 11. COOTHOIIEHUA MEXIY CTOPOHAMMU U YTJIAMU TPEYT'OJIbHUKA.
CKAJIAPHOE ITPOM3BEJEHUE BEKTOPOB (16)
reoMmeTpus | TpeyroabHUK Cunyc, KOCUHYC, 14 §1. Cunyc, KocuHyc, 3
TaHI'€HC yTJjia 15 TaHI'€HC yTJia
OcHoBHOE
TPUTOHOMETPUUYECKOE 16

TOXAECTBO. POPMYJIbI
IIPUBEICHUS




Dopmyisl I
BBIYMCIICHUSA KOOPIUHAT
TOYKHU

reometpust | U3mepenue Teopema o mmomanu 17,18 | §2. CooTHOIICHUS MEXKTLY
TCOMETPUICCKUX TPEYroJibHUKA CTOPOHAMH W YTJIAMH
BEJTMYHH TpPEeYroJibHUKA
TpeyronapHuk Teopema cunycoB 19
Teopema KOCHHYCOB 20
Pemenue 21
TPEYTrOJIbHUKOB 22,23
W3meputenbHbie pabOThHI
reometpusi | BekTopsbl VYron mexny BekTopamu | 24 §3. CxansipHoe
CkansipHoe 25 MIPOU3BEICHUE BEKTOPOB
IIPOU3BEICHHE BEKTOPOB
CkansipHoe 26
IIPOU3BE/ICHHE B
KOOpIMHATaX 27
CBolicTBa CKaIsIPHOTO
IIPOU3BEJICHHUS BEKTOPOB | 28
CucremaTuzanus u
0000111eH1e 3HAaHU I 29

K.p.Ne2
«CooTHOLIEHNE MEXKTY
CTOPOHAMM H yIJIaMH
TPeyroJibHHUKA.
Crkanasipnoe
Npou3BeieHne
BEKTOPOB»




I'nmasa 12. JIJIMHA OKPYKHOCTU U TINIOIAJIb KPYT'A. (12)

rEOMETPUS

MHOTOyroJabHUKU

IIpaBunbHbIN
MHOTI'OYTOJIbHUK

30

OKpY>XHOCTh U
Kpyr

OKpyX HOCTBb,
ONIMCaHHas OKOJIO
IPaBUIIBHOTO
MHOT'OYT'OJIbHUKA

OKpy HOCTb, BIICaHHAs
B IIPABUJIbHBIN
MHOT'OYT'OJIbBHUK
dopmyIisl I
BBIYHMCIICHUS [LIOIIAAN
IPaBUIIBHOTO
MHOT'OYT'OJIbHUKA, €T0
CTOPOHBI U paauyca
BIIMCAHHOM OKPY>KHOCTH
[TocTpoeHue
IIPaBUJIBHBIX
MHOT'OYTI'OJIBHUKOB

31
32

33, 34

35

§1. IlpaBunpHbIE
MHOT'OYT'OJIbBHUKH

reoMeTpus

HN3mepenne
F€OMETPUYECKUX
BEJIMYUH

JlnmrHa OKpYKHOCTH
[Lnomane kpyra
[Lnomaae Kpyrororo
CEeKTOpa

Pemenue 3amau no reme
«/lyiMHA OKPYXKHOCTH U
IUIOIIAJb KPYra»

36
37, 38

39, 40

41

§2. JlnuHa OKPY>KHOCTH U
Iomaas Kpyra




K.p.Ne3 «/Inuna
OKPYXHOCTH H ILIOIIAb

Kpyra»

Tnasa 13. JBVOKEHUS(7)

reomerpust | ['eomerpuueckue Otobpaxkenue 42 §1. [lonaTue nBUKEHUA
npeoOpa3oBaHus MJIOCKOCTH Ha ce0sl,
MOHATHUE JBUKECHUS 43
LlenTpanbHas u oceBast
CUMMETPUSI
reomerpusa | ['eomerpuueckue [TapannensHblil mepenoc | 44 §2. [NapamienbHbIid
npeoOpa3oBaHus [ToBopoT 45 MEPEHOC ¥ TTOBOPOT
Pemrenne 3amau mo reme | 46, 47
«J1BmxeHue»
K.p.Ne4 «JIBrxenus» 48
[Tpunoxenus. (1)
reometpusi | HauanbHbie AKCUOMBI TUTaHUMETpUHU | 49 1.06 akcuomax
HNOHATHUA U MJIaHUMETPUH
TEOPEMBI
r€OMETPUHI
3akmrounTtenbHOe nopropeHue (19)
reometpusi | TpeyrojbHUK Onpenenenue 50
TPEYTrOJbHUKA U €r0
AJIEMEHTOB
reomerpust | TpeyrojbHUK Onpenenenue o1
TPEYroJbHUKA U €r0
AJIEMEHTOB
reomerpust | TpeyrojbHUK CaoiicTBa 52

paBHOOEIPEHHOTO




TpeyroyibHuKa. IlpusHax
paBHOOEIPEHHOTO
TPEYTOJIbH.

I'eomerpus

TpeyronbHuK

CaoiicTBa
paBHOOEIPEHHOTO
TpeyroyibHuKa. IlprusHax
paBHOOEIPEHHOTO
TPEYTOJIbHUKA

53

I'eomerpus

TpeyronbHuK

Cpennsiga nuHus
TpeyroibHuKa. Teopema
®daneca.

54

I'eomerpus

TpeyronbHukK

Teopema ITudaropa.
Pemenne

IPSIMOYT OJIbHBIX
TPEYTOJIbHUKOB.

55

['eomeTpus

TpeyronbHuK

[Tpusnaku mogoous
TPEYTrOJILHUKOB.

56

['eomeTpus

TpeyronbHuK

Teopema cuHycoOB U
KOCHHYCOB

S7

I'eomeTpus

HN3mepenne
F€OMETPUYECKUX
BEJIMYUH

DopMyJIbI IUIOIIAAN
TpEyroJibHUKa

58

I'eomerpus

YETBIPEXYTOJIbHUKU

[Tapamnenorpamm.
[Ipu3Haku u cBOMCTBA
napajuieaorpaMma.

59

I'eomerpus

YETBIPEXYTOJIbHUKU

[IpssMmoyToNIBHUK, pOMO,
KBaJIpar.

60




I'eomerpus | yeTblpéxyronpHuku | Tpanenus. Cpennss 61
JVHUS TPareluuu.
I'eometpus | Usmepenue [Tnomanp 62
Tr€OMETPUUYECKUX YeTbIPEXYTOJIbHUKA.
BEJIMYUH
I'eomerpust | OKpyXHOCTb U OKpy>XHOCTb U €€ 63
KpyT AJIEMEHTBHI.
I'eomerpust | OKpyXHOCTb U VYTIibl, BHUCAHHBIE B 64
KpyT OKPYXHOCTb.
IlenTpanbHbIN yroi u
€ro Mepa.
I'eomerpus | U3mepenue Jnuna nyru 65
Tr€OMETPUUYECKUX OKPYXHOCTH.
BEJIMYUH
['eomerpusa | U3mepenue Kpyr. IInomans kpyrau | 66
Tr€OMETPUUYECKUX KPYTrOBOT'O CEKTOPA.
BEJIMYUH
I'eomerpusi | OKpy>XHOCTb U Bnucannsie u 67
KpyT OTMCAHHbBIE
MHOTOYTOJIbHUKH.
I'eomeTpus Pemenue 3amau 68
MTOBBILICHHOMN

CJIOKHOCTH.







YUYEBHO-METOAUYECKOE OBECIHEYEHUE
OBPA3OBATEJBHOI'O ITPOLIECCA

OBA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI U151 YYEHUKA
Anrebpa (B 2 yactsax), 9 kinacc/ Yacts 1: Mopakosuu A.I'., Cemenon I1.B.; UacTts
2: Mopakosuu A.I'., Anekcanaposa A.JL., Mumyctuna T.H. u npyrue; nox
penakiueit Mopakosuya A.I'., O0111€CTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«O0L] MHEMO3HNHA»

I'eometpus, 7-9 knaccwl/ Atanacsi JI.C., byryzos B.®., Kagomues C.b. u

apyrue, AkuuonepHoe oomectBo «M3narenscTBo «IIpocBemmenne»

METOJIUYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

Anrebpa : 9 kiacc : nunaktudeckue matepuaisl / E.B. byko, A.I'. Mep3isk,
B.b. Ilonouckuii, M.C. SAxkup. — M. : Benranal pad.

KoHTposnbHbIe 1 camocTosITeNIbHBIE PAa0OTHI 1O anredpe: 9 kiacc: Kk y4eOHUKY -
Mopakosuua A.I'. «Anre6pa 9 knacc»/ M.A. TlonoB — M.: 3natenbcTBO
«IJK3aMEH.

JlunakTrudeckue MaTepualibl o reoMeTpuu: 8 kiacc: k yueonuky JI.C.
ArtanacsiHa u ap. «['eometpus 7-9 kmaccer»/ H.b. Mensuukona, I'.A. 3axapoga.

M.: U3paTenbCTBO «IK3aMEH)

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

bubmoreka [{OK https://lesson.edu.ru/
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