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MATEMATHUKA

HOACHUTEJBHAA 3AIIUCKA

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O IPEIMETA «MATEMATHUKA»

PaGouast mporpamma mo matematuke A 00yJaroImmxcsi 5S—9 KiaaccoB pa3paboTaHa Ha OCHOBE
denepanabHOrO rOCyIapCTBEHHOIO0 00pa30BaTEIbHOIO CTaHJAapTa OCHOBHOI'O OOILIEro oOpa3oBaHMs C
y4€TOM U COBPEMEHHBIX MUPOBBIX TPeOOBaHMM, MPEIBIBIAEMBIX K MATEMAaTHYECKOMY 00pa30BaHHIO, U
TpagulMid  poccHiicKoro  o0pa3oBaHMs, KOTOpble  OOECHEYMBAIOT  OBJAJEHHE  KIIOYEBBIMU
KOMIIETEHIMSIMH, COCTABIISIONIMMHU OCHOBY JUIsl HEIPEPHIBHOTO 00pa30BaHUsI U CAMOPA3BHUTHS, 4 TAKXKE
LIEJIOCTHOCTh  OOILIEKYIbTYPHOTO, JUYHOCTHOTO M II03HABATENILHOIO pa3BUTHs oOydarommuxcsi. B
paboueii mporpaMMe y4TeHbI WACH U NOJ0KeHUsT KOHIIeuy pa3BUTHs MaTeMaTHYeCKOro 00pa30BaHus
B Poccuiickoit @enepanuu.

B smoxy mudposoii Tpanchopmanuu Bcex cep 4eT0BeUeCKOi IeATEIIEHOCTH HEBO3MOXKHO CTaTh
00pa30BaHHBIM COBPEMEHHBIM UEJIOBEKOM 0e3 0a30BOIl MaTeMaTH4eCKOH MOJITOTOBKH. YK€ B ILKOJIE
MaTeMaTUKa CIIY)KUT OTOPHBIM TPEIMETOM Il U3YyYeHHS CMEXKHBIX JUCIUIUIAH, a TOCJE IIKOJBI
peanbHON HEOO0XOAMMOCTBIO CTAHOBUTCS HENpEephIBHOE OOpa30BaHUE, YTO TPeOyeT MOIHOLEHHOM
6a30B0i1 00111€00pa30BaTENBHON OATOTOBKH, B TOM YHCJIE U MaTEMAaTUYECKOH. ITO OO0YCIIOBIEHO TEM,
4YTO B HAIIM JHU PAcTET YHUCIO MNpodeccuil, CBSI3aHHBIX C HENOCPEICTBEHHBIM IPHUMEHEHHEM
MaTeMaTUKU: U B cdepe SKOHOMUKH, M B OHM3HEce, W B TEXHOJOTHYECKHX OOJacTiX, U Jaxe B
ryMaHMTapHbIX c¢epax. Takum oOpa3oM, Kpyr IIKOJIBHUKOB, A KOTOPBIX MaTe€MaTHKa MOXXET CTaTb
3HAYMMBIM MTPEIMETOM, PACIIHPSAETCS.

[lpakTudeckass MONE3HOCTh MaTEeMAaTUKU OOYCJIOBIEHAa TeM, 4YTO €€ NPEeIMETOM SBISIOTCS
(dbyHIaMeHTalbHBIE CTPYKTYpPHl HAIIEr0 MHpa: TPOCTPAHCTBEHHbIE (OPMBI U  KOJIMYECTBEHHBIC
OTHOILLIEHHS OT MPOCTEHIINX, YCBAMBAEMBIX B HEMOCPEICTBEHHOM OIIBITE, 1O JOCTATOYHO CIIOXKHBIX,
HEOOXOUMBIX JIJISl Pa3BUTHUS HAYYHBIX M TPUKIAIHBIX HeH. be3 KOHKpEeTHBIX MaTeMaTHYeCKUX 3HAHUN
3aTpyAHEHO OHUMaHKHe MPUHIUIIOB YCTPONCTBA U MCIIOJIb30BAaHUS COBPEMEHHON TEXHUKH, BOCTIPUATHE
UM UHTEpHpeTanus pa3HOOOpa3HOl COIMaNbHOW, HSKOHOMHUYECKOW, IOJUTHYECKOW HH(pOopManuy,
Mano3(pPeKTUBHA MOBCEAHEBHAs IMpaKTHUYeCKass AesTeNbHOCTh. KaXIoMy 4elnoBeKy B CBOEH >KHM3HU
NPUXOIUTCS BBIMOJIHATh PACUYEThl U COCTABIATH AJITOPUTMBI, HAXOAUTh W TPHUMEHSATH (POPMYIIHI,
BJIAJIETh MPAKTHUECKUMU NPUEMAMU T€OMETPUUYECKIX U3MEPEHUI U MOCTPOEHUH, YNTaTh HH(OPMALIHIO,
NPEJCTaBICHHYIO B BHUJAE TaONHMI, JUarpaMM M Tpa(uKoB, KXUTb B YCIOBHAX HEONPEACTEHHOCTH H
MOHUMAaTh BEPOSATHOCTHBIN XapaKTep CIy4alHbIX COOBITHH.

OnHOBpEMEHHO C pacuIMpeHrueM cdep MPUMEHEHHS MaTeMAaTUKUA B COBPEMEHHOM OOIIECTBE BCE
Oosiee BaKHBIM CTAHOBHUTCS MAaTEMATUYECKUN CTHJIb MBIIUICHHS, MPOSBISAIOMIMIACSA B ONpeAeaEéHHbIX
YMCTBEHHBIX HaBBIKax. B mporecce n3ydeHuss MaTeMaTHKH B apCeHall MPUEMOB U METOJI0B MBIIIICHHS
YeJIOBEKa €CTECTBEHHBIM 00pa30M BKIIIOUAOTCS MHIYKIMA U JeIyKIHs, 0000IIeHne 1 KOHKPEeTH3alus,
aHaM3 W CHHTE3, KIAacCUpUKAIMI M cHucTeMaTh3auusi, abcTparupoBaHue u aHaoOrus. OOBEKTHI
MaTeMaTHYECKUX YMO3AKIIOUEHHUH, IPaBUiIa UX KOHCTPYHPOBAHUS PACKPBIBAIOT MEXAHNU3M JIOTHYECKUX
MOCTPOCHHH, CIIOCOOCTBYIOT BBIpa0OTKE YMEHHUS (OPMYIHPOBaTh, OOOCHOBHIBATH W JIOKA3bIBAThH
CYXJIEHUs, TEM CaMbIM pa3BUBAIOT JIOTHYECKOE MBbIIUIEHHE. Beayas poiab NpUHAIIEKUT MaTeMaTHKe
U B (pOopMUPOBAaHNH AITOPUTMUYECKON KOMIIOHEHTHI MBIIUICHNS U BOCIUTAHWU YMEHHUH HeHCTBOBATH
[0 3aJJaHHBIM AJITrOPUTMaM, COBEPIICHCTBOBATh M3BECTHblE M KOHCTPYHPOBaTh HOBBIE. B mpormecce
peleHust 3aa4 — OCHOBOH y4eOHOU JeATeIbHOCTH Ha YpOKaX MAaTeMaTHKH — Pa3BHBAIOTCS TaKKe
TBOpYECKAs U MPUKIAIHAs] CTOPOHBI MBILIUICHUS.

OOyuenne MaTtemMaTuke Ja€T BO3MOXXHOCTb Pa3BUBATh y 00YYAIOUIMXCS TOYHYIO, pallHOHAIBHYIO
U MH()OPMATUBHYIO pEuYb, YMEHHME OTOMpaTh HauOojee MOAXOJAIINE S3bIKOBbIE, CHUMBOJIMYECKHE,
rpaduuecKue CpeIcTBa ISl BRIPAXKECHUS CYXKIICHUH U HATJISIIHOTO UX MPEICTABICHHS.

Heo6xonuMbpIM KOMIIOHEHTOM OOLIEeH KyJIbTyphl B COBPEMEHHOM TOJKOBAHUU SIBJISETCS oOILee
3HAKOMCTBO C METOJaMH TIO3HAaHUS JCUCTBUTEIBHOCTH, IPEJCTABICHHUE O TMpeIMeTe M MEeTonax
MaTeMaTUKH, UX OTIMYUI OT METOJIOB JIPYTUX €CTECTBEHHBIX U T'YMAaHUTAPHBIX HAyK, 00 0COOEHHOCTSX
NpUMEHEHHS MAaTeMaTUKW IS PEUICHUS HayYHbIX M TPHUKIATHBIX 3a7ad. Takum oOpasom,
MaTeMaTu4eckoe 00pa3oBaHUEe BHOCUT CBOM BKJaJ B (hopMupoBaHHe 00LIeH KyabTyphl YEI0BEKa.

M3yueHne MaTeMaTHKH TaKXKe CIIOCOOCTBYET 3CTETHUECKOMY BOCITUTAHUIO YEJIOBEKA, TOHUMAHUIO



KpacOTHI M U3SIIECTBA MATEMATUIECKUX PACCYKIECHUH, BOCIIPUATHIO T€OMETPHUUECKUX POPM, YCBOCHHIO
U CUMMETPHH.

HEJIM 1 OCOBEHHOCTU U3YYEHUS YUYUEBHOI'O ITPEAMETA «MATEMATHKA.
5—9 KJIACCBbI

[IpuoputeTHBIMHU 1IENIIMU 00Y4YEHUSI MaTeMaTHKe B 5—9 Kiaccax sBIsSIOTCS:

* hopMHpOBaHNE IEHTPAIBHBIX MAaTEMATHYECKUX MOHATHH (YHCIIO, BEIMYMHA, TE€OMETPUICCKas
¢durypa, nepeMeHHas, BEpOSATHOCTb, (YHKIMSA), OOECneYMBAOMUX  MPEEeMCTBEHHOCTh U
NEPCIEKTUBHOCTh MATEMAaTHUECKOTI0 00pa30BaHUs 00Yy4arOIIUXCS;

" joiBeieHue OOy4aroluxcs Ha JOCTYIIHOM JJIsi HUX YPOBHE K OCO3HAaHHUIO B3aMMOCBSI3U
MaTEeMaTUKd W OKPY)KAIOIIETO MHUpa, MOHMMAaHWE MAaTeMaTHKH KaK 4YacTH OOIIeH KyJIbTyphl
YeJI0BEYECTBA;

" pa3BUTHE HMHTEJUICKTYaJbHBIX W TBOPYECKHX CIIOCOOHOCTEH OOYyYaromuxcs, MO3HABATECIbHOU
AKTUBHOCTH, MCCIEI0BATEIbCKUX YMEHHUH, KPUTUYHOCTH MBIIUJICHUSA, MHTEpeca K H3YYECHUIO
MaTeMAaTHKH;

= popmupoBaHrue (YHKIMOHAIBHOW MaTeMaTHYeCKOW TI'pPaMOTHOCTH: YMEHHs paclo3HaBaThb
NPOSIBJIICHUS MATEeMaTHYECKUX TOHATHHA, OOBEKTOB M 3aKOHOMEPHOCTEH B pPEaJbHBIX IKHU3HEHHBIX
CUTyallUsX M MpPU U3YYCHUH JAPYrUX Yy4YeOHBIX MPEAMETOB, NPOSBICHUS 3aBUCUMOCTEH H
3aKOHOMEPHOCTEH, (hOPMYIHPOBATh UX Ha S3BIKE MATEMATUKU W CO3/1aBaTh MaTeMaTHYECKUE MOJICIIH,
NPUMEHATh OCBOCHHBIM MaTeMaTHUeCKUH ammapaT Ui pelIeHus] MPaKTHUKO-OPUEHTUPOBAHHBIX 3a/1ad,
MHTEPIPETHPOBATH M OIICHUBATH MOJIyYeHHBIE PE3yJIbTaThI.

OcCHOBHBIE JIMHUHU COJCpXaHMUSA Kypca MaTeMaTWkKu B 5—9 kiaccax: «Yucnaa ¥ BBIYMCICHUAY,
«Anrebpa» («AnreOpanueckue BBIPAKEHUSA», «YpPaBHEHHMS M  HEpaBeHCTBa»), «DyHKuun»,
«"eometpus» («I'eomerpuueckue GUrypsl U ux CBoicTBa», «M3MepeHHe reOMETPUUECKUX BETHUUHY),
«BeposTHOCTh M cTaTUCTHKAY. [laHHBIC JIMHUM Pa3BUBAIOTCS MAapaJljIeNbHO, KaXkash B COOTBETCTBUH C
COOCTBEHHOH JIOTMKOW, OJHAKO HE HE3aBUCUMO OJHA OT Jpyrod, a B TECHOM KOHTaKTe H
B3auMoieicTBIH. Kpome 3Toro, ux 0ObEAMHSET JIOTHYECKas COCTABIISIONMIAs, TPAJUIIMOHHO TPUCYINAs
MaTeMaTUKEe W MPOHM3BIBAIOIIAS BCE MaTeMaTH4YeCKHEe Kypchl U COJepXKaTejibHble JIMHHM.
ChopmymupoBannoe B DepepalbHOM TOCYIapPCTBEHHOM O00pa30BaTEIbHOM CTAaHAAPTE OCHOBHOTO
oOmiero oopazoBaHus TpeOOBaHHE «yMETh ONEPUPOBATH MOHATUAMU: ONpeeeHIEe, aKCUoMa, Teopema,
JI0Ka3aTeJIbCTBO; YMEHHE PAcIiO3HABaTh UCTHHHBIC U JIOKHBIC BBHICKA3bIBAHUS, IPUBOAUTH PUMEPHI
KOHTPIPUMEPBHI, CTPOUTH BBICKA3bIBAaHHUS U OTPHUIIAHUS BBICKA3bIBAaHHI» OTHOCUTCS KO BCEM Kypcam, a
(dbopMEpOBaHKE JTOTHYECKAX YMEHHUI pacrpenessieTcs: 0 BCeM TrojiaM 0O0ydeHHs] Ha YpOBHE OCHOBHOTO
o01iero oopa3zoBaHusl.

Coneprxanne 00pa3oBaHUs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3ylbTaTaM ocBoeHus [IpumepHoii
paboueii mporpaMMsl, paclpeeNEHHbIM 110 T01aM 00y4YeHHUs1, CTPYKTYPUPOBAHO TAKUM 00pa3oM, YTOObI
KO BCEM OCHOBHBIM, NPUHIMIIAATBHEIM BOIIPOCaM O0ydarommecs: oOpamaiich HEOJHOKPATHO, YTOOBI
OBJIQJICHHE MAaTeMAaTHYECKMMHU IMOHATUSMH U HaBBIKAMU OCYIIECTBIISIIOCH IIOCJIEOBATEIBHO U
MOCTYMATENHHO, C COOIOICHUEM TPUHIINIIA TPEEMCTBEHHOCTH, & HOBBIC 3HAHHSI BKITFOUAIHCH B OOIIYIO
CUCTEMY MaTeMaTUYEeCKUX NPEeCTaBICHUNA 00yJaromuxcs, paciuupss u yriyosss e€, o0pa3ys IpodHble
MHOXECTBEHHBIE CBSI3H.

MECTO YYEBHOT O IIPEJIMETA <MATEMATHUKA» B YYEBHOM IIVIAHE

B cootBercTBUN ¢ PenepalibHbIM IOCYJapCTBEHHBIM 00Pa30BaTEIbHBIM CTAHIAPTOM OCHOBHOTO
oOmero oOpa3oBaHUsi MaTeMaTHKa SIBISETCA OOs3aTENbHBIM NPEIMETOM Ha JaHHOM YpPOBHE
oOpaszoBanusi. B 5—9 knaccax yueOHbIi npeamer «MaTemMaTuka» TPaJULMOHHO M3y4aeTCs B paMKax
CIEAYIOMNX YYeOHBIX KYpCOB: B 5—6 Kilaccax — Kypca «MaremaTuka», B 7—9 kiaccax — KypcoB
«Anrebpa» (BKJIOYas 3JIEMEHTbl CTATUCTUKU U TEOpUU BeposiTHocTel) u «l'eomerpusi». Hacrosmeit
IIPOrpaMMOil BBOJIUTCSI CAMOCTOSITENIbHBIN yueOHbIN Kypc «BeposTHOCTh U CTaTUCTUKA.

Hacrosimeit mporpammoii mpeaycMaTpuUBaeTCsl BblIEJICHHE B y4eOHOM IUIAaHE Ha H3yuYeHHe
MaTeMaTUKU B 5—6 Kiaccax 5 yueOHBIX 4acOB B HEAENIO B TEYCHHE KaKI0ro roga oOyueHus, B 7—9
KJaccax 6 yueOHbIX 4acOB B HEJIEIIIO B TEUCHHE Ka)/10T0 rojia o0yueHus, Bcero 952 y4yeOHbIX yaca.

TemaTtnueckoe IUIaHUPOBaHME YYEOHBIX KYpCOB UM PEKOMEHIYEMOE paclpelesieHue y4eOHOro
BPEMEHM Ul HW3YYEHUS OTHEJBHBIX TEM, IPEUIOKECHHBIE B HACTOSALIEH IporpamMme, Hazxo
paccMaTpuBaTh Kak MPUMEPHBIE OPUEHTUPBI B MIOMOILb COCTABUTEIIO aBTOPCKOM pabouell mporpamMmmsl



U TpexJae BCero yuurento. ABTOp pabouell mporpamMmbl BOpPaBE YBEIUYUTh WIM YMEHBUIUTH
IPE/UIOKEHHOE YHUCJIO Y4YeOHBIX YacoB Ha TeMy, 4YTOObI YriayOMTbCs B TeMaTHKy, OoJjee
3aMHTEPECOBABIIYI0 YYEHHKOB, WM HANPABUTh YCWIMS HA IPEONOJIECHHUE 3aTpyAHEHuu. JlomycTmo
TaKKE JIOKAJIbHOE IEPEpACHpPECIICHUE U IEPECTAHOBKA JJIEMEHTOB COJAEpXkKAHWA BHYTPU JIaHHOTO
kiacca. KonruecTtBo mpoBepoyHbIX padboT (TeMaTHUECKU M UTOTOBBIM KOHTPOJb KAaueCTBA YCBOCHUS
y4yeOHOro MmaTepuasia) U UX TUN (CaMOCTOSITEIIbHbIE M KOHTPOJIbHBIE pabOThI, TECThI) OCTAIOTCA Ha
YCMOTPCHUEC YUUTCIIA. Taxxe YUYUTCIIb BIIPABC€ YBCIWYUTH WM YMCHBIOHUTH YHCIIO y‘~I€6HI>IX qacoB,
otBe¢HHbIX B [IpumepHoii paboueit mporpaMme Ha 06001IeHHE, TOBTOPEHHUE, CUCTEMATHU3ALIMI0 3HAHUH
O6yanOIHHXC${. EI[I/IHCTBGHHBIM, HO MPHUHIUIIHAJIBHO BaXXHBIM KPUTCPUCM, ABJIACTCA OJOCTHXKCHHUC
pE3yABTaTOB oOyueHus, yKa3aHHBIX B HaCTOSIILEN IIPOrpaMMe.



INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O ITIPEJIMETA
«MATEMATUHKA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHNS

OcBoenne yueOHOrO mpeamera «MaremMaTHKa» JOJDKHO 0O€CleYMBaTh JOCTHKCHHE Ha YPOBHE
OCHOBHOTO 001Iero o0pa3oBaHHs CIEAYIOUIMX JUYHOCTHBIX, METANpeIMETHbIX M IPEIMETHBIX
00pa30BaTeNIbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDI

JIMYHOCTHBIE  pE3yNbTaThl OCBOGHHUS IpOrpaMMbl  ydyeOHOTO mpeamera «MaremaTuka»
XapaKTepU3YIOTCS:

IIaTpuoTHYecKkoe BOCIMTAHUE:

MPOSIBICHUEM HMHTEpeca K MPOILIOMY M HACTOSIIEMY POCCUMCKOW MaTeMaTHKH, LIEHHOCTHBIM
OTHOILIEHUEM K JOCTHKECHHUSAM DPOCCHHCKMX MATEMaTUKOB M POCCUMCKONM MAaTeMAaTHYECKOW IIKOJBI, K
MCIOJIb30BAHUIO 3TUX JOCTHKEHHUM B IPYIMX HayKax U MPUKIAAHBIX cepax.

I'pazknanckoe 1 1yXOBHO-HPABCTBEHHOE BOCIIHTAHHE:

TOTOBHOCTBIO K BBINOJHEHUIO OOS3aHHOCTEH TpakJaHMHA W pealu3aluud ero Ipas,
NPEJCTaBICHHEM O MaTeMaTHYECKUX OCHOBAaX (YHKIIMOHUPOBAHHS PA3IMYHBIX CTPYKTYD, SIBICHUI,
MPOIIeyp TPAXKIAHCKOTO 00IIecTBa (BBIOOPHI, OMPOCHI H TIP.); TOTOBHOCTBIO K OOCYKICHUIO dTHIECKUX
npoOeM, CBS3aHHBIX C MPAKTUYECKHM INPHUMEHEHHEM JOCTHKCHHUH HayKH, OCO3HAHHEM Ba)KHOCTH
MOPaJIbHO-3TUYECKUX NMPUHIIUIIOB B JEATEIHHOCTH YUEHOTO.

Tpynosoe Bociutanue:

YCTAaHOBKOM Ha aKTHBHOE Y4YacTH€ B pEUICHHHM MPAKTUYECKUX 3ajad MaTeMaTH4YecKOu
HaNpaBICHHOCTH, OCO3HAHHEM Ba)KHOCTU MAaTEMAaTUYECKOr0 00pa30BaHUs HA MPOTSKEHUU BCEH JKU3HU
JUTSL yCTIEUTHON MpodeccHOHaNbHON JESTEIbHOCTH U Pa3BUTUEM HEOOXOIUMBIX YMEHHI; OCO3ZHAHHBIM
BBIOOPOM M TIOCTPOCHHEM MHIMBHIYyaIbHON TPAEKTOPUHU 0Opa30BaHUS U KU3HEHHBIX IJIAHOB C YYETOM
JUYHBIX UTHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH.

JcTeTHYeCKoe BOCIIUTAHHUE:

CIIOCOOHOCTBIO K 3MOIMOHAJILHOMY U 3CTETUYECKOMY BOCIPHUSTHIO MAaTeMaTH4YECKHUX OOBEKTOB,
3aja4, pelIeHuil, pacCcyK1eHUi; YMEHHUIO BUJETh MaTEMAaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE.

LleHHOCTH HAYYHOI'0 MO3HAHHUS:

OpHEHTAIMEH B I€ATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY HayUHBIX MPEACTAaBICHUNA 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS YeJIOBEKa, MPUPOJLI U OOLIeCTBa, MOHUMAHHEM MAaTEMaTUYECKOM HayKu
Kak c¢epbl 4YelOBEUECKOM MAEATeNbHOCTH, JTamoB €€ pa3BUTUS M 3HAYMMOCTH JJS Pa3BUTHUS
IUBWIM3AIMHN; OBJIAJICHUEM S3BIKOM MAaT€MaTUKM M MaTeMaTHYeCKON KyNbTypod Kak CpeIcTBOM
MO3HAHUS MHUPA; OBJIaJICHUEM MTPOCTEUIIIMMU HaBBIKAMH UCCIIEI0BATEIBCKON IEATEILHOCTH.

dusnyeckoe BocnuTanue, (opMHpPOBaHHE KYJIbTYPbl 3A0POBbSI H 3IMOLHMOHAJIBLHOIO
OJ1aronoJry4ms:

TOTOBHOCTBIO TMPUMEHSITh MaTeMaTW4YecKHe 3HaHUS B MHTEpPEecax CBOETO 3J0POBbs, BEICHUS
3I0pOBOTO O0pa3a JKM3HU (30pOBOE MNHUTaHHE, COANTAHCUPOBAHHBIA pPEXUM 3aHATHH W OTABIXA,
perynspHas (Gu3ndeckas aKkTUBHOCTH); C(HOPMHUPOBAHHOCTHIO HaBbIKa pedIEeKCHH, MPU3HAHUEM CBOETO
npaBa Ha OIMMOKY M TAaKOTO K€ MpaBa JIPyroro YyeiaoBeKa.

IKOJIOrHYeCKoe BOCTIUTAHUE:

OpHEHTAIlel Ha TNPUMEHEHHWE MaTeMaTHYECKUMX 3HAHWWA JUIs pEelIeHus 3agad B 001acTH
COXPaHHOCTH OKpYXalolleil cpenbl, IUIaHUPOBAHUSI TOCTYIIKOB M OILICHKH WX BO3MO>KHBIX MOCJIEICTBUN
JUIS OKPY’KaIoIeH cpesibl; OCO3HAHMEM TJI00aJIbHOTO XapaKTepa SKOJIOTHYECKUX MPOoOJIeM U MyTel ux
peIIeHHUS.

JInyHOCTHBIE  pe3y/bTaThl, o0ecle4yuBaOlIde  AJAANTANMI0  o0yvyamomerocs K
HU3MEHSIIOIMMCS YCJIOBUSM COLMAJIBLHON U MPUPOIHON Cpebl:

TOTOBHOCTBIO K JEHCTBHAM B YCJIOBHUSAX HEOINPEIEIEHHOCTH, MOBBIINICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Yepe3 MPaKTUUYECKYIO JeSTeIbHOCTb, B TOM YUCJIE YMEHUE YUYUTHCS Y APYTUX JIIOJEH,
npruoOpeTaTh B COBMECTHOM JeSITEIbHOCTH HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIMH U3 OTbITA APYTHUX;

HE0OXO0IMMOCTHIO B (JOPMUPOBAHUU HOBBIX 3HAHHM, B TOM yucie GopMynupoBaTh €U, TOHATHUS,
TUMOTE3bl 00 OOBEKTaX M SIBICHUSX, B TOM 4YHCJIE PaHEEe HE M3BECTHBIX, OCO3HABaTh JAE()UIIUTHI
CcOOCTBEHHBIX 3HAaHUN U KOMIIETEHTHOCTEH, MJIAHUPOBATH CBOE Pa3BUTHUE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIMIO, BOCIPUHUMATh CTPECCOBYIO CHUTYAIMIO KaK
BBI30B, TPEOYIOMUN KOHTPMED, KOPPEKTUPOBATH MIPUHUMAEMbIE PEIlIeHUsl U AeUCTBUSA, POPMYIHPOBATh
U OLICHUBAThH PUCKHU U MOCIEACTBUS, (OPMUPOBATH OIBIT.




METAINIPEJMETHBIE PE3YJIbTATbDI

MeTtanpeaMeTHbIe pPe3yJbTaThl OCBOCHHS MPOrpaMMmbl y4eOHOTro mpeameTa «MaTeMaTHKa»
XapaKTEePU3YIOTCS OBJIAJICHUEM VHUBEPCANbHbIMU HO3ZHABAMENbHBIMU OCUCMBUAMU, YHUBEPCATbHbIMU
KOMMYHUKAMUBHBIMU OeUCMBUAMU U YHUBEPCATbHLIMU PE2YSIAMUGHBIMU OeliCMBUIMU.

1) Vnueepcanvnvie nosmasamenvhuvle Oeticmsus obecneyugarom @Gopmuposarue 0OA308blX
KOCHUMUBHBIX NPOYecco8 o0yuanwuxca (0ceoeHue Memooo8 HNO3HAHUSA OKPYICaArowezo mupa;
npUMeHeHUe T02UYeCKUX, UCCIe008AMeNbCKUX Onepayull, ymeHull pabomams ¢ uHgopmayuetl).

basoBble Jiornyeckue JeicTBUs:

" BBISIBIISITH M XapaKTEPH30BaTh CYIIECTBEHHBIC MPU3HAKH MAaTEMATUYECKHX OOBEKTOB, TIOHSTHIA,
OTHOIICHUNA MEXAYy TOHATUSAMHU; (HOPMYIHpPOBATH  OMNpEACNCHUS TOHATHH; YCTaHABIUBATh
CYIICCTBEHHBI TpHU3HAK KiIaccHU(UKAIUK, OCHOBaHHS [Uii OOOOIICHHS W CPaBHEHUS, KPUTEPUHU
MPOBOAMMOTO aHAJIH3A;

" BOCIIPHHUMATh, (OPMYJIHPOBATH W TMPEOOpPa3OBBIBATH CYXKICHHS: YTBEPAHUTEIbHBIC U
OTpUIaTeNIbHbIC, EAUHIUYHBIC, YACTHBIC H 00IINE; YCIOBHEIC,

® BBISIBJISITH MAaTEMATHUECKUE 3aKOHOMEPHOCTH, B3AaUMOCBSI3H U MTPOTHBOPEUUs B (haKTax, JaHHBIX,
HAOJIIOICHUSAX W YTBEPXKICHUSX;, TMpelnjaratb KPUTEPUH IS BBISIBICHHUS 3aKOHOMEPHOCTEH U
MIPOTUBOPEYMIL;

" JeNiaTh BBIBOJBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTHUKH, JCIYKTHBHBIX M HHIYKTHBHBIX
YMO3aKIIOYeHUH, YMO3aKIIOUCHHI IO aHAJIOTHH;

" pa30upaTh JOKA3aTENhCTBA MATEMATHUECKUX VYTBEPXKACHUU (NIpSAMBIE M OT MPOTHUBHOTO),
NPOBOJUTHh CAMOCTOSITEIBHO HECIIOKHBIE [TOKA3aTeNbCTBA MaTeMaTHYECKUX (DaKTOB, BBICTPAWUBAThH
apryMEeHTAIUIO, IPUBOANTH IPUMEPHI K KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC PACCYKIICHUS;

= BEIOMPATh CHOCO0 pelieHus yuyeOHOM 3amaud (CpaBHHUBATh HECKOJIBKO BAapHUAHTOB PEIICHHS,
BBIOMpaTh HanOOJIee OAXOSIINA ¢ YIETOM CAMOCTOSITEIBHO BBIEIICHHBIX KPUTEPUEB).

Ba3oBble uccienoBareibcKue eiicTBUSA:

" ICTIOJIb30BaTh BOMPOCHl KaK MCCIIEIOBATEILCKHI WHCTPYMEHT TO3HAHUS, (OPMYITUPOBATH
BOTIPOCHI, (DYUKCHUPYIONIME MPOTHBOPEUYUE, IMPOOJIEMY, CAaMOCTOSTEIBHO YCTaHABIMBATH HCKOMOE W
JIaHHOe, (OPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBAThH CBOIO MO3UIINI0, MHEHUE;

" IPOBOJMTH IO CAMOCTOSITEIIEHO COCTABICHHOMY IUIaHY HECIIOKHBIA ASKCIEPUMEHT, HEOOJBIIOE
UCCIICIOBAaHUE IO YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOro O0OBEKTa, 3aBUCUMOCTEH OOBEKTOB
MEXIy COOO0I;

" CAMOCTOSITENIEHO (POPMYIUPOBATH OOOOIIEHUS ¥ BBIBOJABI 1O pe3yiabTaTaM MPOBEAEHHOTO
HaOJIOZICHNs, WCCIICIOBaHMS, OIICHWBATh JIOCTOBEPHOCTh MOJYYCHHBIX pPE3ylIbTaTOB, BBIBOJIOB W
0000I1IIEeHNI;

" IPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCa, a TAKXKE BBIIBUTATH TPEATOJIOKEHHUS O €ro
pPa3BUTUU B HOBBIX YCIIOBUSIX.

Pabora ¢ undgopmaumeii:

" BBISIBJISITH  HEJIOCTATOYHOCTh W HW30BITOYHOCTh HMH(OPMAIUH, JAaHHBIX, HEOOXOAUMBIX IS
pCEIICHHUS 3a1a4H;

®* BEIOUpaTh, AHATTU3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH HH(DOPMAIIHIO PA3THUHBIX
BUJIOB U (DOPM TIpEICTaBICHHUS;

" BpIOUpaTh GOpMYy TpPEACTaBICHHS WHPOPMAIMM U WUIIOCTPUPOBATH peIlaeMble 3aadu
CcXeMaMH, JrarpaMMaMu, HHOU TpapuKol U UX KOMOMHAIUSIMI,

" OIICHUBATh HANEKHOCTh HWHGOPMALMKM 10 KPHUTEPUSM, MPEIJIOKEHHBIM YUUTEIEM WU
c(hOpMYITHPOBaHHBIM CAMOCTOSITEIILHO.

2) Vuusepcanvhvie KOMMyHUKamueHwvle Oelicmeus odecneyusarom CcQOpMUpoOBAHHOCHb
COYUATILHBIX HABBIKOG 00YYAIOUUXCAL.

Oo0menne:

" BOCIIPHHUMATh U (POPMYIIMPOBATH CYXKICHUS B COOTBETCTBUU C YCIOBUSMH U EISIMUA OOIICHHUS;
SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOYKY 3PCHHUS B YCTHBIX W NMHCHMEHHBIX TEKCTaX, JaBaTh
MOSICHEHUSI 110 XO/Ty PEIICHHUs 3a7]aui, KOMMEHTUPOBATH MOJTyYSHHBIH Pe3ysIbTaT;

"B X0Ie OOCYXJEHHUS 3aJaBaTh BOINPOCHI IO CYIIECTBY OOCYXIaeMOW TeMbl, MPOOIEMBI,
peraeMoi 3a7auu, BRICKa3bIBaTh UJICH, HAIICJICHHBIC HA TIOUCK PEIICHHS, COTIOCTABIISTH CBOU CYXKIICHUS
C CYXJCHHSIMH JPYrUX YYaCTHUKOB JUANOra, OOHAPY)KUBATh pa3iNuMe W CXOACTBO IO3UIUH; B



KOPPEKTHOH (popme (hopMyIHpoBaTh pa3HOTIIACHS, CBOU BO3PAKECHUS;

" IpeACTaBIATh pe3yiabTaThl pELICHHUS 3aJauyd, OHKCIEPUMEHTA, MCCIEJOBAHUSA, IPOEKTA;
CaMOCTOSITENIFHO BBIOMpaTh (OpMAT BHICTYIUICHHS C Y4ETOM 3a/ay NpPE3CHTAllMd U OCOOEHHOCTEH
ayAUTOpUH.

CorpyanunuecTBo:

"[JOHUMAaTh M HCIOJb30BATh NPEUMYIIECTBA KOMAaHIHOM M HWHIMBUAYAJIBHOW pPabOTHl mHpHU
peleHNH y4eOHbIX MaTeMaTHYECKUX

®"3aJ]a4; NPUHUMATh L€JIb COBMECTHOH JEATENbHOCTH, IJIAHWPOBATh OPraHU3alMI0 COBMECTHOM
paboThl, pacrpenenarts BHIbI pabOT, JOrOBApHBATHCSA, OOCYKIATh MPOLECC M PE3YynbTaT padoThl;
000011aTh MHEHHUS HECKOJIBKUX JTIONCH;

" y4acTBOBaTh B TPYNIOBBIX (opmax paboTel (0OCYyKAeHHS, OOMEH MHEHHSMH, MO3TOBBIC
IITYPMBl U Jp.); BBIIOJHATH CBOIO 4acTh PaOOThl M KOOPAMHHUPOBATH CBOU JEHCTBHUA C JPYTUMHU
YyjieHaMM KOMAaH[bl; OIIEHMBATh KayecTBO CBOETO BKJIaJa B OOMMHA TPOAYKT IO KPUTEPHSIM,
c(OpMyJIMPOBAaHHBIM Y4aCTHUKAMH B3aUMOAEHCTBUS.

3) VYuueepcanvnvie pecynamuenvie Oevicmeusi obecneuusaiom Gopmuposanue CMulCI08bIX
YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranu3anus:

" CAMOCTOSITEJIbHO COCTAaBJIATh IUIaH, QJTOPUTM pEIIEHUs 3ajayd (WIK €ro 4acTbh), BBIOMpATh
CIOCO0 pelIeHHUs ¢ YYETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh U
KOPPEKTHPOBATh BAPUAHTHI PEIIEHUH ¢ y4ETOM HOBOW HHPOpMALIUY.

CaMOKOHTpOJIb:

"BJIAJETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJS Ipollecca M pe3yiabTaTa peleHHs
MaTeMaTHYeCKOl 3a1aun;

" IpeABHJETh TPYIHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IpH pELIEHUH 3aJadyd, BHOCHUTH
KOPPEKTHBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBbCTB, HAWIACHHBIX OIIMOOK, BBIIBICHHBIX
TPYAHOCTEH;

" OLIECHMBATh COOTBETCTBHE pE3y/lbTaTa JCATEIbHOCTH IOCTaBICHHOW IETHM U  YCIOBHAM,
OOBSCHATh NPUYMHBl JOCTM)KEHUS WM HEINOCTHKEHMs LelHM, HAXOIUTh OIIMOKY, /1aBaTh OLEHKY
nproOpPETEHHOMY OTIBITY.

NPEJIMETHBIE PE3YJIbTATDI

[IpenmeTHble pe3yibTaThl OCBOEHHUS paboyeil mporpamMmbl MO MaTeMaTHUKE MPEACTABICHBI 10
rogam oOydeHHsl B CISAYIOIINX pa3JiesiaX MporpaMMbl B paMKax OTAENIbHBIX KypcOB: B 5—6 Kiaccax —
Kypca «Matematuka», B 7—9 Kiaccax — KypcoB «Anredpay», «l'eomerpus», «BeposSsTHOCTH H
CTaTUCTHKA.

Pa3Butue I0rn4eckux MpeACTaBICHUN U HABBIKOB JIOTHYECKOT'O MBIIUICHHS OCYLIECTBISETCS Ha
NPOTSDKEHUM BCEX JIET OOYy4eHUS B OCHOBHOHM INKOJIE B pPaMKax BCEX HAa3BaHHBIX KYpCOB.
[Ipeamnomnaraercs, YTO BBITYCKHUK OCHOBHOW IIKOJIBI CMOXKET CTPOHMTH BBICKA3bIBAHUS U OTPHIIAHUS
BBICKA3bIBaHUI, pAaclO3HAaBaTh HCTHHHBIE M JIOKHBIE BBICKA3bIBAHMSA, IPUBOIUTH IPUMEPHl U
KOHTPIPUMEPHI, OBIAJACET MOHATHAMH: OINpEAeNeHUe, aKkCHoMa, TeopeMa, JO0Ka3aTelbCTBO — U
Hay4YMTCS  HCHOJB30BaThb  MX  IPU  BBHIIOJHEHMM  y4eOHbBIX M BHEy4eOHBIX  3ajad.



PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA <MATEMATHUKA». 5—6 KJIACCBHI

HEJIM U3YUYEHUSA YYEBHOI'O KYPCA

[IpunoputeTHbIMU TIEIIMU 00YUISHHUSI MaTEMAaTUKE B 5S—6 Kitaccax sSIBIISIIOTCS

" IpOJIOJDKEHHUE (POPMHUPOBAHUSI OCHOBHBIX MAaTEMaTHUECKUX MOHATHH (YUCIO, BEIUYMHA,
reoMerpuueckas urypa), odecrneurBaromyx NPeeMCTBEHHOCTh U MEPCIEKTUBHOCTh MaTEMaTHUYECKOIO
00pa3oBaHus 00YYAIOLIHXCS;

" pa3BUTHE HMHTEJUIEKTYaJbHBIX M TBOPUYECKHX CIIOCOOHOCTEW OOydaromuxcs, MO3HaBaTEIbHOU
aKTUBHOCTH, UCCIIEOBATEICKUX YMEHUH, MHTEpECa K U3yUEHUIO MaTEMAaTHUKH;

" 0/IBe/IcHHE OOYYaromMXCsi Ha JOCTYMHOM JJii HUX YpPOBHE K OCO3HAHUIO B3aMMOCBS3U
MaTEMaTHKU U OKPYXKAIOLIETO MUPA;

= hopMupoBanue (YHKIIHMOHATBHOH MAaTeMAaTUYeCKOM TIpaMOTHOCTH: YMEHMs pPAaclO3HaBaTh
MaTeMaTH4YeCKUE OOBEKTHl B PEANbHBIX KU3HEHHBIX CUTYAIUsX, MPUMEHATh OCBOCHHbBIC YMEHHUS IS
pelIeHHs TMPaKTUKO-OPUEHTHPOBAHHBIX 3a/ay, HHTEPIPETUPOBATh IMOJYyYEHHbIE pE3yJabTaTbl H
OLICHMBATh UX HAa COOTBETCTBUE NPAKTUUECKON CUTYaIUH.

OcHOBHBIC JIMHUM COJACPKaHMUS Kypca MaTeMaTHKH B 5—6 Kiaccax — apudmeThdeckas u
reOMEeTpUYECKasi, KOTOpbIE pa3BUBAIOTCS MapajuleJbHO, KaXJas B COOTBETCTBHM C COOCTBEHHOM
JIOTUKOW, OJTHAKO, HE HE3aBUCUMO OJIHA OT JIPYTrOi, a B TECHOM KOHTAaKT€ U B3aMMOJACHCTBUU. Takxke B
Kypce MPOUCXOAMUT 3HAKOMCTBO C JIEMEHTAMU aJreOpbl U ONMUCATEIbHON CTAaTUCTHUKH.

N3yuenue apupmMeTniyeckoro Marepuana HauuHAeTCsl CO CUCTEMAaTU3allii U Pa3BUTHUSL 3HAHHUN O
HaTypaJIbHbIX UHMCJIAaX, IOJYyYEHHBIX B HauyalnbHOM 1mkose. Ilpu 3TOM coBeplIEHCTBOBAaHUE
BBIUMCIUTENbHOM TEXHUKU U (OPMUPOBAHUE HOBBIX TEOPETUUYECKUX 3HAHHUM COYETAeTCs C Pa3BUTHEM
BBIYUCIUTENFHON KYJIBTYpPbI, B YACTHOCTH C OOyYEHHEM IMPOCTEHIINM NpuéMaM MPUKHUIKA U OLEHKH
pe3yJabTaTOB BbIUMCICHUH. V3yueHne HaTypallbHbIX YMCel MPOAOJDKaeTcs B 6 Kilacce 3HAKOMCTBOM C
Ha4aJIbHBIMU MTOHSATHSIMU TEOPUHU AEIUMOCTH.

Hpyroii KpynHbINA OJOK B COACpKaHUU apu(PMETHIECKON TMHUN — 3TO npobu. Havamo nzydeHus
OOBIKHOBEHHBIX U JICCATUYHBIX JpoOel OTHECEHO K 5 Kiaccy. DTO MepBbIid 3Tam B OCBOCHUHU ApoOei,
KOI'Jla MPOUCXOJUT 3HAKOMCTBO C OCHOBHBIMH HJESIMH, MOHATHSAMHU TeMbl. [Ipu 3TOM paccmorpenue
OOBIKHOBEHHBIX Jpo0eil B MOTHOM 00BEME MPEIIECTBYET H3YUEHHIO ACCATUYHBIX IpoOel, d4To
1e1eco00pa3Ho € TOYKHM 3pEHUS JIOTUKU H3JI0KEHHsI YMCIOBOW JIMHUM, KOT/a IpaBuia JIEHCTBUH C
JECSITUYHBIMHA JPOOSMHU MOXXHO OOOCHOBAThH YK€ M3BECTHBIMHU aJTOPUTMaMH BBITIOJHEHUS IEHCTBHNA C
OOBIKHOBEHHBIMU JPOOSIMU. 3HAKOMCTBO C JECATUYHBIMH JApOOSMU PACIIUPUT BO3MOXKHOCTU IS
NOHUMaHHUA OOYYAIOIUMHCS NPUKIAJHOTO TPUMEHEHHS HOBOW 3amHCH TPH HU3YYCHHH JPYTHX
MPEeIMETOB M MpPH TMPAaKTUYECKOM HCIoNib30BaHUU. K 6 Kiaccy OTHECEH BTOPOHM 3Tam B M3Yy4YEHUU
npobeid, Tie NPOUCXOAUT COBEPLICHCTBOBAHME HABBIKOB CpaBHEHHMA M MpeoOpa3oBaHUs IpOOeid,
OCBOCHHE HOBBIX BBIYMCIUTENbHBIX AITOPUTMOB, OTTAUMBAHHE TEXHUKHU BBIUKCICHHUI, B TOM 4YHCIIE
3HAYEHUH BBIPAXKECHUH, COAEpKAIUX U OOBIKHOBEHHBIC, U JACCATUYHbIE JAPOOH, YCTAaHOBJICHHUE CBS3CH
MEXIYy HUMH, pacCMOTpEHHE MPUEMOB pEILIeHUs 3a1ad Ha Apobu. B Havanme 6 kiacca mpoUCXOAUT
3HAKOMCTBO C ITOHSITHEM IPOLICHTA.

Oco0eHHOCThIO U3YUEHUS MOJIOKUTEIBHBIX U OTPULIATENILHBIX YHCEIT SABJISETCS TO, YTO OHU TaKXkKe
MOTYT PaccMaTpUBaThLCS B HECKOJIBKO 3TaroB. B 6 knacce B Havasne n3ydyeHus temsl «llonoxurenbHble
U OTpHUIIaTeNIbHbIE uYHuciay Bbyaensercs noareMa «llempie yucna», B pamMkax KOTOpPOW 3HAKOMCTBO C
OTPULATENIBHBIMM YUCJIAMM W JEHCTBUSAMHU C IIOJOKUTEJIBHBIMHU M OTPHULATEIBHBIMU YHCJIAMU
MPOMCXOJUT HA OCHOBE COJEPXKAaTEIbHOIO0 TOAXO0Ja. IJTO TMO3BOJISIET Ha JOCTYIIHOM YPOBHE
MIO3HAKOMUTh Y4YalUXCA MPAKTUYECKHM CO BCEMH OCHOBHBIMU IOHATHUSMU TEMBI, B TOM YHCIE U C
MpaBUJIaMU 3HAKOB MPU BBIMOJIHEHUU apudMeTHUYEeCKUX AeUcTBUN. M3ydeHne palloHalbHbIX YHCEN Ha
TOM HE 3aKOHYMTCS, a OylIeT MpOIOIHKEHO B Kypce anreOpsl 7 Kiacca, YTO CTAHET CIEAYIOIIUM
MPOXOJOM BCEX MPUHIUIHAIBHBIX BOMIPOCOB, TEM CaMbIM pa3jeleHHe TpyIAHOCTEeH o0rerdyaer
BOCTIPHSITHE MaTepualia, a paclpeielieHne BO BPEMEHH CIIOCOOCTBYET MPOYHOCTH MPUOOpEeTaeMbIX
HaBBIKOB.

[lpu oOydeHUM pEmICHHIO TEKCTOBBIX 3aady B 5—O6 Kiaccax HCHOJIB3YIOTCS aprU(PMETHYECKHe
npuémbl pemieHusi. TekcToBbIe 3a/ayM, pellaeMble IpU OTPaOOTKEe BBIYUCIUTEIHHBIX HABBIKOB B 5—O6
KJIaccax, pacCMaTpUBAIOTCS 3aJa4yM CISAYIOLIMX BUJOB: 3aJa4M Ha JBM)KCHME, HA YaCTH, Ha MOKYIKH,
Ha paboTy M NPOM3BOAUTENHHOCTb, Ha MPOIEHTHI, Ha OTHOIIEHHA M mpomnopuuu. Kpome Toro,
oOyyaromuecs: 3HaKOMATCS ¢ MpuéMaMH pelieHus 3a7ad 1mepedopoM BO3MOXKHBIX BapUAHTOB, Y4aTCs



pabotaTh ¢ nH(pOpMAIIHEH, IPEICTABICHHON B OopMe TaOIHUI] U THATPAMM.

B [IIpumepnoii pabGouell nporpamMme MpeIycCMOTPEHO (HOPMHUPOBAHUE TMPOTMEIEBTHUECKUX
anreOpandyecKkux NpeAcTaBlIeHUA. bBykBa Kak CHMBOJ HEKOTOPOrO 4YHCJa B 3aBUCUMOCTU OT
MaTEMaTHYECKOr0 KOHTEKCTa BBOJUTCS IOCTENEHHO. DYKBEHHas CHMBOJIMKA IIUPOKO HCIIOJIB3YETCs
NpeXJae BCEero sl 3aluch OOIMX YTBEPXKIEHUH U MpeIoKeHUH, (opMysda, B UYACTHOCTH IS
BBIUNCJICHUS TEOMETPUUYECKUX BEJIMYHH, B KAYECTBE «3aMECTUTEIISD YUCIIA.

B kypce «MatemaTuku» 5—6 KJIacCOB NpEACTABIICHA HAIJIAHAs F€OMETPUs, HalpaBieHHas Ha
pa3BUTHE OOPA3HOTO MBIIIICHUS, TPOCTPAHCTBEHHOTO BOOOpa)KeHUsI, N300pa3UTENIbHBIX YMEHUI. DTO
BaYKHBIN 3Tall B U3yUYEHUU F€OMETPUH, KOTOPBIM OCYIIECTBISETCS Ha HAIJIAIHO-IIPAKTUYECKOM YPOBHE,
ONHMPAETCs Ha HAIJIAAHO-00pa3HOE MBIIUIEHUE 00ydJarouuxcs. bosbas posib 0OTBOAUTCS NPAKTUYECKOH
JeATENbHOCTH,  ONBITY, JKCIEPUMEHTY, MojeaupoBaHuto. OOywarouiyecss  3HAKOMSATCS  C
reOMEeTPUYECKUMU (PUTypaMH Ha IJIOCKOCTU U B IMIPOCTPAHCTBE, C MX MPOCTEHIINMU KOH(UTYpaLusiMHu,
yuaTcsi M300pa)kaTb WX Ha HEJIMHOBAHHOW M KIETYaTOW Oymare, paccMaTpuBarOT HX MpOCTEHIIne
cBoiicTBa. B mpouecce n3ydeHus HarjasgHONH TeOMETpUM 3HAHUS, MOJIyYEHHbIE O0YydYarolUMMHCA B
Ha4yaJIbHOM ILIKOJIE, CUCTEMATU3UPYIOTCS U PACIIUPSIOTCS.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIJIAHE

CornacHo yueOHOMY IuUlaHy B 5—6 Kjlaccax U3y4yaeTcs WHTETPUPOBAHHBIA IpeaMET
«MareMaTHiKay, KOTOPBIA BKJIIOYAET apu(PMETHUIECKH MaTephal M HarsIHYI0 TE€OMETPHIO, a TaKKe
IPOTEIeBTUUECKUE CBEICHHSI U3 alnreOphl, 3JIEMEHTHI JIOTUKU U Hadyajla OMUCATEIbHOW CTATUCTHKH.

VY4eOHbIi TUIaH Ha U3yYEeHUE MaTeMaTUKU B 5S—6 Kj1accax OTBOJIUT HE MEHee 5 yueOHBIX 4acoB B
HEJIENI0 B T€YEHHE KaXKJ0ro rofa o0ydeHus, Bcero He MeHee 340 y4eOHBIX 4acoB.

COAEP) KAHHUE YYEBHOI'O KYPCA (ITO 'OAAM OBYUEHMUS)
5 kaacc

Hamypansusie uucna u nyan

Harypanpaoe umcno. Psa natypampHbix umcen. Yucio 0. M3o0pakeHWe HATypaldbHBIX YHCEI
TOYKaMHU Ha KOOPJIMHATHOMW (YUCIIOBOM) MPSMOM.

[lo3uninonHasi cucteMa cuucieHusi. PuMmckas Hymepanus Kak IpuMep HEMO3UIIMOHHOW CHCTEMBI
cuncnenus. JlecaTuyHasi cucTeMa CUHUCIICHHUS.

CpaBHeHME HATypaJIbHBIX YUCEN, CPAaBHEHNE HATYpalIbHBIX uncel ¢ HylIéM. CrocoObl CpaBHEHUS.
OxkpyriieHre HaTypalbHbBIX YHCEIL.

CrnokxeHHe HaTypajJbHBIX YMCEI; CBOMCTBO HYJIS TpPH CJIOXKEHWU. BbplunTaHue Kak JeucTBUE,
o0paTHOE CIOKEHHIO. Y MHOKEHHE HATYpaJIbHBIX YHCEI; CBOMCTBA HYNS U €IUHHIIBI PU YMHOXKEHUU.
Jenenne kak paedcTBHe, 0OpaTHOE YMHOXXEHHUIO. KOMITIOHEHTBHI IEeHCTBUH, CBA3h MEXAY HHMHU.
[IpoBepka pesynbrata apudmernyeckoro neictBusi. [lepemecTuTensHOE U COYETATEIbHOE CBOWCTBA
(3aKOHBI) CIIOKEHUSI U YMHOXKEHUS, PacIpeIeIUTEIbHOE CBOMCTBO (3aKOH) YMHOKEHHUSI.

HcnonszoBanue OykB s 0003HAYEHHS HEU3BECTHOTO KOMIIOHEHTa U 3alUCH  CBOMCTB
apupMETHIECKUX ICHCTBUH.

Jlenutenu W KpaTHbIE 4YHCIA, pa3ioKeHHEe Ha MHOXHUTenu. [IpocTele M cocTaBHBIE YHUCIHA.
[Tpu3naku nenumoctu Ha 2, 5, 10, 3, 9. [lenenue ¢ octaTtkoMm.

Crenens ¢ HaTypaJbHBIM MOKa3aTeIeM. 3aKiCh YUCIa B BUJE CYMMBI Pa3psAHbIX ClaraeMblX.

UucnoBoe BbIpakeHHE. BplUnCIIEHHE 3HAYEHU YHMCIIOBBIX BBIPAXEHUW; MOPSANOK BBINOJIHEHUS
nedcTBuil. lcmonb30oBaHWE TIPU  BBIYHMCICHUSAX TMEPEMECTHUTENIFHOTO M COYETAaTENBHOTO CBOMCTB
(3aKOHOB) CJIOKEHHUS U YMHOKEHHUSI, PACIIPECITUTEIILHOIO CBOMCTBA YMHOKECHHS.

/poou

[IpencraBnenne o apobu Kak crocoOe 3amucu 4YacTd BeMHYUHBL OOBIKHOBEHHBIC IPOOH.
[IpaBunbHBIE U HeMpaBWIbHBIE ApoOu. CMemaHHas ApoOb; MpecTaBIeHe CMEIIaHHON ApoOU B BHIE
HENPABWJILHOW JpOoOM W BBIJCIICHHWE IIEJIOW YacTH YWCIa W3 HENpaBWIBHOW Ipobu. M3o0pakeHue
npo0eii TouKkaMu Ha YMCIIOBOM mpsiMoii. OCHOBHOE cBOMCTBO podu. Cokpamienue apooei. [Tpueaenue
JIpoOu K HOBOMY 3HaMeHatelo. CpaBHEHUE ApoOei.

CrnoxxeHue M BbIYUTaHHE JIpoOeil. YMHOXKEHHE U JelieHue ApoOei; B3auMHO-0OpaTHbIE APOOH.
HaxoxeHue yacTu 1eaoro 1 1esnoro 1o ero 4acTy.



Hecsatnunast 3amuch JapoOeit. IlpencraBieHune NecATUYHON ApoOW B BUAEC OOBIKHOBEHHOM.
N3o0pakeHne NeCATUIHBIX ApoOeH TOUKaMU Ha YUCIIOBOM TpsMoil. CpaBHEHHE JECATUIHBIX APOOCH.

Apudmernueckue AEHCTBUS C 1ECATUUHBIMU 1po0siMU. OKpyIiieHue NECSITUYHBIX IpoOei.

Pewenue mexkcmoswix 3a0au

Pemenue TekcTOBBIX 3a/1auy apupMeTndeckuM crocodboM. PemeHne norunueckux 3agad. Pemienue
3a/1a4 nepedopoM BCceX BO3MOXKHBIX BapuaHTOB. Vcronb30BaHNe IPU PEIICHUH 3a]1a4 TaOJIUI U CXEM.

Pemenune 3amau, conepalyMx 3aBUCUMOCTH, CBS3BIBAIOIIME BEJIWYHHBI: CKOPOCTb, BpeMS,
paccTosiHUE; 1Ie€Ha, KOJMYeCTBO, CTOUMOCTh. EJIMHUIBI H3MEpEeHHs: MacChl, 00bEMa, 1IEHBI; PACCTOSIHHUS,
BpEMEHH, CKOPOCTU. CBA3b MEXKY SAMHUIIAMH U3MEPEHUS KaXK101 BEJIMUMHBI.

Pemenrie oCHOBHBIX 3a/1a4 Ha JpOOH.

[IpencraBneHne JaHHBIX B BUJE TaOJIHUIl, CTOIOYATHIX JHATPAMM.

Haznaonan 2ceomempusn

Harnsinaeie mpexactaBieHust o ¢urypax Ha IDIOCKOCTH: TOYKa, MpsMasi, OTPE30K, Jyd, YTOJI,
JIOMaHasi, MHOTOYT'OJIbHUK, OKPYKHOCTb, KpyT. YTo0i1. [IpsMoii, OCTphIi, Tynoi ¥ pa3BEPHYTHIA YIJIbI.

JlinHa oTpe3ka, METpUUYECKHUE €AMHMIBI JUIMHBL. JJIMHA JIOMaHOM, MEpUMETP MHOTOYIOJbHHKA.
N3mepenne v MoCTpOoeHHE YIJIOB € TOMOIIBIO TPAHCIOPTUPA.

Harnsinaele mpeacraBienuss o (urypax Ha IDJIOCKOCTH: MHOTOYTOJNIBHUK; TPSMOYTOJBHUK,
KBaJIpaT; TPEYroJbHUK, O PABEHCTBE (PUTYD.

N3o0pakenue Guryp, B TOM 4ucie Ha kierdaroit Oymare. [Toctpoenue koHpurypamnuii u3 yacren
MpsIMOM, OKPY)KHOCTH Ha HEJIMHOBAaHHOW W KieTryaToil Oymare. Mcmonp3oBaHue CBOICTB CTOPOH H
YIJI0B NPSIMOYTOJIbHUKA, KBAJpaTa.

[Inomane NpsAMOYroJpHUKAa U MHOTOYIOJIBHUKOB, COCTaBJIEHHBIX M3 IMPSMOYTOJIbHUKOB, B TOM
yuciue Guryp, n300paKEHHBIX Ha KieTyaTol Oymare. EQMHAIIBI ©3MEpeHus IUI0Ia Iu.

Harnsouele npencraBieHusl 0 MPOCTPAHCTBEHHBIX (DUTypax: MPsIMOYTOIBHBIN MapasuieNenune,
KyO, MHOTrorpaHHUKH. I300pakeHHe TPOCTEHIINX MHOTOTPaHHUKOB. Pa3Béprkm Kkyba U
napaienenunena. Coznanue Mojeneil MHOTOTpaHHUKOB (M3 OyMaru, MpoBOJIOKH, TUTACTUIINHA U JP.).

O0BEM MPAMOYTOIBHOTO Mapaienenunesa, kyoa. Equanier namMepenns o0bEMa.

6 xnacc

Hamypanvuwvie yucna

ApudmMernueckue JeHCTBUS C MHOTO3HAUYHBIMU HATypaJbHBIMU YUCIaMU. YUCTIOBBIE BBIPAXKEHUS,
MOPSAIOK EHCTBUM, UCTIOIB30BaHUE CKOOOK. Mcronp30BaHNe MPU BBIUMCICHUSIX MEPEMECTUTENLHOTO U
COUYETATEIIbHOTO CBOMCTB CJIOKEHUS M YMHOKEHUS, PpacCIpeleIUTEeIbHOTO CBONMCTBA YMHOKEHHUS.
OxpyrieHue HaTypajbHbIX YUCET.

Jlenmurenu W KpaTHBIE YHCIA; HAWOONBINHMKA OOIIMIA JEeTUTEeNh U HauMEHbIIee o0Iee KpaTHOE.
JenumocTs CyMMBI U Ipou3BeAeHus. JleeHne ¢ OCTaTKOM.

Jlpoou

OObIkHOBeHHasi JpoOb, OCHOBHOE CBOMCTBO JpoOu, cokpaieHue apoOeii. CpaBHeHUE U
yrnopsounBanue npobeil. Penenne 3aqay Ha HAXOXKACHHWE YACTH OT IIEJIOTO M LIEJIOTO MO €ro YacTu.
JpobHoe uncio Kak pe3yiabTar aeneHus. [IpeacraBneHue NecATUYHON TpoOU B BUIE OOBIKHOBEHHOM
JIpoOU ¥ BO3MOKHOCTH MPEJICTABICHUSI OOBIKHOBEHHOM IpoOU B BUE AECATUYHOM. JlecsaTuunbie npodu
U MeTpHUuecKas cuctema mep. ApudmeTrnueckue IeHCTBUS U YUCIOBbIE BBIPAXKEHUS C OOBIKHOBEHHBIMU
U JECATUYHBIMU IPOOSIMHU.

OtHomenne. JleneHne B TaHHOM OTHOIIEHWU. Macmtad, npomnopius. [I[puMenerune npomnopiui
IIPU PELIECHUN 3a/]a4.

[lonsiTue mnpoueHTta. BrlunciaeHue NpPoOUEHTAa OT BEJIMYMHBI U BEIMYMHBI MO €€ MPOILEHTY.
BblpakxeHue mpOLEHTOB JAECATHUYHBIMU JpoOsMu. PemieHue 3agad Ha MpoOLEHTHL. BelpakeHue
OTHOLLIEHUS BEJINYUH B IIPOLICHTAX.

Ilonosxcumenvhovle u ompuyamenvbHble YUCIA

[lonoxutensHble U oTpuLaTeNbHbIE yHucaa. Llenple uncna. Moaynb uucna, reoMeTpudeckas
UHTEpIpeTalus MOAYNs uucina. M3o0pakeHue uucen Ha KOOpJAUMHATHOM mpsMoil. Ymuciossle
MIPOMEXYTKH.

CpaBHenue uucen. ApuMeTHUYecKHe JCUCTBUS C TMOJOXKHUTEIBHBIMH W OTPULATEIHEHBIMHU
YUCIIAMM.

[IpsimoyronbHas cucteMa KOOpJuHAT Ha IJI0CKOCTU. KoopAMHATHI TOUKHM Ha MIIOCKOCTH, adciucca



u opauHara. [loctpoenue Todek U GUryp Ha KOOPAMHATHOH IIIOCKOCTH.

bykeennuvie eviparcenusn

[Ipumenenne OykB Uid 3amMCH MaTEMaTUYECKUX BbIpaKEHUN M mnpeioxeHuid. CBoicTBa
apupMeTHuecKux JAecTBuil. DBykBeHHBIE BBIpRXKEHHUS UM YUCIIOBBIE IOJICTAHOBKH. bByKBEHHBIE
pPaBEHCTBA, HAXOXKJEHUE HEU3BECTHOIO KOMIIOHEHTAa. PopMyiibl; (OpMyJibl MEpUMETpa U IUIOLIAAH
NpsSMOYTOJIbHUKA, KBajipaTa, 00bEMa napansenenunesa 1 Kyoa.

Pewenue mexcmoguix 3adau

Pemienne TekcTOBBIX 3a1a4 apudmMeTndyeckuM criocoboM. Pemenune noruueckux 3agad. Pemenue
3a7a4 IepedopoM BceX BO3ZMOXKHBIX BAPHAHTOB.

Pemenune 3agad, copepxkKallMx 3aBUCHUMOCTH, CBS3BIBAIOIIMX BEIMYMHBL CKOPOCTb, BpPEM,
paccTosiHUE; 1I€Ha, KOJIMYECTBO, CTOMMOCTh; IMPOU3BOAUTEIBLHOCTb, BpeMs, 00bEM paboThl. EnnHUIIEI
U3MEpPEHUs: MAacChl, CTOMMOCTH; pAacCTOSHMs, BPEMEHH, CKOpocTH. CBi3b MEXIy €IMHHLAMU
U3MEPEHUS KaKI0M BEIIMYHHBI.

Pemenne 3amad, CBSA3aHHBIX C OTHOILIEHUEM, IPONOPLMOHAIBHOCTBIO BEJIMYWH, MPOLIEHTaMU;
pelIeHre OCHOBHBIX 3a]1a4 Ha ApOoOU U IPOLIEHTHI.

OneHka ¥ NpUKKAJKA, OKPYTIIEHUE PE3yJIbTATa.

CocraBieHne OYKBEHHBIX BBIPAKEHUH MO YCIOBHUIO 3aJa4H.

IIpencraBneHue naHHBIX C MOMOIIBIO Tabaul U auarpamMm. CronbuaTble AMArpaMMbl: YTEHUE U
IIOCTpOeHHE. UTeHHEe KPYTOBBIX IHATrPaMM.

Haznaonan ceomempusn

Harnsinaeie mpexacraBieHust o ¢urypax Ha IDIOCKOCTH: TOYKa, TpsMasi, OTPE30K, Jyd, YTOJI,
JIOMaHasi, MHOTOYT OJIbHUK, YETBIPEX YT OJIbHUK, TPEYTOJIBHUK, OKPYKHOCTB, KPYT.

B3anMHOe pacnonokeHue JBYX ~IpPSAMBIX Ha  IUIOCKOCTH, IMapajUlebHBIE  IPSMBIE,
NEPIEHIUKYIIApHBIE NpsiMble. MI3MepeHne pacCTOSIHUI: MEKIYy IBYMsS TOYKaMH, OT TOYKH JI0 IPSIMON;
JUIMHA MapIIpyTa Ha KBaJPaTHOU CETKeE.

M3Mmepenne M TOCTPOEHHE YINIOB € IIOMOIIBIO TpaHCHOpPTHpa. BuIbl TpeyrojabHHUKOB:
OCTpPOYTOJIbHBIN, IPSIMOYTOJIbHBIN, TYIOYTOJIbHBIH; paBHOOEIPEHHBIH, PaBHOCTOPOHHUU.
YeTbIpEXYroabHUK, IPUMEPBI YETHIPEXYTOJIBHUKOB. [IpsIMOYTONBHUK, KBaApaT: UCIIOJIb30BAHUE CBOWCTB
CTOpOH, yrJoB, nuaroHaiei. M3oOpaxeHue reoMeTpuyeckux (Uryp Ha HEJIUHOBAHHOM Oymare c
UCTIOJIb30BaHUEM LIUPKYIIS, TUHEHKH, YTOJIbHUKA, TpaHcropThpa. [locTpoeHust Ha kieT4aroil Oymare.

[lepumerp MmHOroyrosnbHuka. [loHsTHE mIOmAAU (QUIYpHl; €IMHULBI W3MEPEHHUs IUIOLIA/IH.
[TpubnmxéHHOEe M3MepeHue miomanu (Guryp, B TOM 4Hcie Ha KBajpaTHOH cerke. [Ipubmmxénnoe
U3MEPEHUE UIMHBI OKPYKHOCTH, IUIOLIAIN KpPyTa.

CuMMeTpusi: LEeHTpajbHas, OceBas W 3€pKajlbHas cUMMeTpuH. llocTpoeHue cUMMETpUUYHBIX
¢uryp.

Harnsnnaele npeicTaBieHMs O HPOCTPAHCTBEHHBIX (UIypax: Hapajuienenunen, Kyo, mpusma,
nupamMuia, KOHyC, IMIUHIp, map u cdepa. M3o00pakeHne NpocTpaHCTBEHHBIX ¢uryp. I[Ipumepst
pa3BEPTOK MHOTOI'PAaHHHMKOB, IMJIMHAPA M KoHyca. Co3jaHue Mojesel MpOCTPAaHCTBEHHBIX GUryp (u3
Oymaru, MpoBOJIOKH, IUTACTUIMHA U Ap.).

IlonsTe 00BEMaA; enuHULBI U3MepeHHs 00béMa. OO0BEM NPSAMOYTOJIBHOTO MapauleenuIesa,
KyOa.

IJIAHUPYEMBIE ITIPEJIMETHBIE PE3YJBTATHI OCBOEHUSI TIPUMEPHOMN
PABOYEW ITPOI'PAMMBI KYPCA (ITO TOJJAM OBYYEHWS)

OcBoenue ydeOHOro kypca «Martematukay B 5—6 Kiaccax OCHOBHOM IIKOJBI JIOJKHO
o0ecreunBaTh JOCTHKEHUE CIICIYIONINX MPEIMETHBIX 00pa30BaTeIbHBIX PE3YJIbTATOB:

5 kaacc

Yucna u eviuucnenusn

»[loHumMaTh M MPaBUIBHO YNOTPEOISATh TEPMHUHBI, CBS3aHHBIE C HATYpaJbHBIMH YHUCIIAMHU,
OOBIKHOBEHHBIMH U JIECATUYHBIMU JAPOOSMHU.

» CpaBHMBaTh M YIOPSAJOYMBATH HATypaJIbHbIE 4YHCIA, CPaBHUBATH B TNPOCTEHIINX CIydasx
OOBIKHOBEHHBIC IPOOH, ACCATUIHBIC TPOOH.

= COOTHOCUTh TOYKY Ha KOOPJIMHATHOW (YUCIIOBOI) MPSMOI C COOTBETCTBYIOLIMM €H YUCIIOM U



n300pakaTh HaTypajbHbIE YKCIIA TOUKAMU Ha KOOPIAUHATHOMN (YMCIOBOM) MPSMOM.

* BpinmonHATh apudmMeTnueckue JeHCTBUA C HATypalbHBIMM YHCIAMH, C OOBIKHOBEHHBIMHU
JIpO0SIMHU B IPOCTENIINX CITydasiX.

* BBINOJTHATH NPOBEPKY, MPUKUAKY PE3Yy/IbTaTa BBIYUCICHUH.

= OKpyIJIATh HaTypaJbHbIE YHCTIA.

Pewenue mexcmoswix 3a0au

= Pemiath TEKCTOBbIE 3a7aud apU(PMETHUYECKHMM CIOCOOOM M C IOMOUIbIO OpPraHU30BaHHOI'O
KOHEYHOI'0 Iiepebopa BceX BO3MOXKHBIX BApUAHTOB.

= Pemath 3aj1auM, coOJEp)KAllME 3aBUCUMOCTH, CBSI3bIBAIOLIME BEJIUYMHBI: CKOPOCTb, BpPEMS,
paccTosiHuE; 1IeHa, KOJIMYeCTBO, CTOMMOCTb.

* llcrionb30BaTh KpaTKUE 3aIHCH, CXEMBI, TAOJIUIIBI, 0003HAYCHUS TIPU PEIICHUH 3a/1a4.

* [lonb30BaTbCs OCHOBHBIMH E€JUHMLIAMH H3MEPEHHMS: LIEHBI, MAaCChl; PACCTOSHHs, BPEMEHH,
CKOpPOCTH; BbIpa)kaTh OJIHU €IMHHULIbI BEIMYUHBI U€pPE3 APYyTHE.

= [I3Bnekarh, aHaIM3UpPOBATh, OLEHMBATH HHPOPMALMIO, NPEACTABICHHYIO B Tabiule, Ha
CTOJIOYATOW JIuarpamMme, WHTEPIPETHPOBATH MPEICTABICHHBIE JAaHHBIC, WCIOIB30BaTh JAaHHBIC IIPH
peleHnH 3a1au.

Hacnaonan zeomempus

*[lonb30BaTbCs TEOMETPUUYECKUMM MOHATUSMHM: TOYKa, IMpsMas, OTPe30K, Jyd, Yroi,
MHOT'OYTI'OJIbHUK, OKPY>KHOCTb, KPYT.

* [I[puBouTh HpHUMEPHl OOBEKTOB OKPYXKAIOIIErO0 MHpa, HUMEIIMUX (OpMy H3YyYEHHBIX
TeOMETPHUECKHUX Uryp.

* Icrionb30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C YIJIAMU: BEPIIMHA CTOPOHA; C MHOTOYTOJIbHUKAMMU:
yToJl, BEpIINHA, CTOPOHA, IMarOHaJIb; C OKPYKHOCTBIO: PaANYC, TUAMETP, LIEHTP.

= [1306paxaTh M3ydyeHHbIE TeoMeTpruecKkue (Urypbl Ha HEITMHOBAHHOM M KieTd4aToil Oymare c
MTOMOUIBIO [IUPKYJIS U TMHENKH.

* HaxoauTh JUIMHBI OTPE3KOB HENOCPEACTBEHHBIM M3MEPEHHEM C MOMOUIbIO JIMHEHKH, CTPOUTH
OTPE3KH 3a/1aHHOM JITMHBI; CTPOUTH OKPY>KHOCTD 33JIaHHOTO pajuyca.

* [lcionb30BaTh CBOMCTBA CTOPOH M YIJIOB MPSIMOYIOJbHMKA, KBajgpara A UX MOCTPOSHHS,
BBIUMCJICHMSI IJIOMAAN U IEPUMETPA.

* BpluMCIATh NMEpUMETpP M IJIOUIAJb KBaJpaTa, MNPSAMOYroJbHHKA, (QUIyp, COCTABIEHHBIX W3
NPSMOYTOJBHUKOB, B TOM 4Hciie PUTyp, N300pakEHHBIX Ha KJIeTYaToi Oymare.

* [Tonb30BaThCSl OCHOBHBIMHM METPUYECKMMHU €MHULIAMHI U3MEPEHUsI JUTHHBI, TUIOIAAN; BEIpaXaTh
OJIHU €JMHMIIBI BEJIMYUHBI Yepe3 IpyTHe.

» Pacno3HaBaTh Mapajjienenunes, Kyo, UCIOIb30BaTh TEPMUHOJOTHIO: BEpIIMHA, peOpo IpaHb,
M3MEPEHUs; HAXOIUTh U3MEPEHHUS Tapaiesienune/a, Kyoa.

* Bpruncnate 00bEM Ky0Oa, mNapajuleNenuneaa MO0 3aJaHHbIM HM3MEpPEHMSM, I0JIb30BaThCA
eIUHUIIAMU U3MEPEHHS 00BEMA.

» PeriaTh HECJIOXKHBIE 33/1ayll Ha H3MEPEHUE T€OMETPUYECKHUX BEIMYMH B IPAKTHYECKUX
CUTYyalUsIX.

6 xnacc

Yucna u eéviuucnenusn

» 3HaTh U IOHUMATh TEPMHHBI, CBI3aHHBIC C PA3IMYHBIMH BHJIAMU YHCEII U CIIOCOOaMU UX 3aITUCH,
MEPEXOIUTH (€CII ATO BO3MOKHO) OT OJHOM (POPMBI 3aMKCH YHCIIa K APYToil.

= CpaBHUBATH U YIOPSA0YMBATH IIEJIbIC YHCIIA, OOBIKHOBEHHBIE U JCCSITHYHBIC IPOOU, CPAaBHUBATH
YKCJIa OJHOTO U Pa3HbIX 3HAKOB.

» BBIMONHSITH, CcO4YeTas YCTHBIE H IHCHMEHHBIC TPUEMBI, apudmeTHueckue ACHCTBHUS C
HATYpaJIbHBIMH U IENIBIMH YUCJIaMU, OOBIKHOBEHHBIMH U I€CATUYHBIMU JPOOSIMHU, MOTOKHUTEIBHBIMUA U
OTPULATEIbHBIMH YHCIIAMMU.

= BEIYMCIIATh 3HAYEHUS] UYMCIOBBIX BBIPAKEHUH, BBIIOJIHATH MPUKHIKY U OLEHKY pe3yJbTara
BBIUMCJICHW, BBIOJIHATH TPEeOOpa3OBaHUS  YWCIOBBIX  BBIPAKCHHW HA  OCHOBE  CBOWCTB
apu(METHUECKUX JICHCTBHM.

= COOTHOCHUTH TOUYKY Ha KOOPJMHATHOM MPSIMOM C COOTBETCTBYIOIIUM €U YHCIIOM U M300paxaTh
YKCJIa TOYKAMH Ha KOOPAMHATHOW MPSAMOM, HAXOAUTh MOJ1YJIb YUCJIA.

= COOTHOCHUTH TOYKHU B MPSMOYTOJIBHOM CHCTEME KOOPJIUHAT C KOOPIMHATAMH 3TON TOUKH.



= OKpYTJIATH LIEJIbIC YHCIIA U ACCATUUHBIC IPOOH, HAXOIUTh TPUOIMKEHUS YUCE.

Yucnoevie u 0yKeeHHblE bIPAINCEHUA

= [loHumaTh U ynoTpedaaTh TEPMUHBI, CBSI3aHHBIC C 3aMMCHhIO0 CTENIEHU YMCIA, HAXOAUTH KBaJpaT
U KyO 4Kciia, BBIYUCIIATh 3HAUYEHUS] YUCTIOBBIX BBIPAKEHUH, COAEPIKAIIUX CTETICHH.

= [lonib30BaThCA NpPHU3HAKAMU JETUMOCTH, DPACKIaJbIBaTh HATypajJbHBIE 4YHCIAa Ha TNPOCTHIC
MHOXHTEIIH.

= [Tonp30BaTHCSE MACIITA0OM, COCTABIISATH IPOTIOPITUN M OTHOIICHHS.

= icnonp3oBaTh OyKBBI 1711 O0O3HAUYEHMs 4YHMCEN MPU 3alMUCH MAaTEMaTUYECKUX BBIPAXKECHHIH,
COCTaBIIATh OYKBEHHBIC BBIPOKEHUS W (OPMYIIBI, HAXOJWUTh 3HAYCHUS OYKBEHHBIX BBIPAKCHHI,
OCYIIECTBIISII HEOOXOIUMBIE MOICTAHOBKU M MMPeoOpa3oBaHusl.

= HaxoauTh HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pewenue mexcmoswix 3a0au

= PermiaTh MHOTOIIIATOBBIE TEKCTOBBIC 33/1a4l apU(PMETUUECKUM CITIOCOOOM.

= PemiaTe 3a/auu, CBSI3aHHBIE C OTHOLIEHUEM, IPONOPLHOHAIBHOCTBIO BEJIIMYMH, NPOLEHTAMH;
peraTh TpU OCHOBHBIE 3a7a4H HA JIPOOU U TPOLIEHTHI.

= PemmaTe 3a1auu, colepialife 3aBUCHUMOCTH, CBS3BIBAIOLIUE BEJIUYHMHBI: CKOPOCThb, BpEMS,
paccrosiHue, 11eHa, KOJIMYECTBO, CTOMMOCTh; TPOU3BOJAUTEIILHOCTD, BpeMsi, 00bEMa pabOThI, UCTIONb3YS
apupmeTHuecKue  JACWCTBHUSA, OLEHKY, TMPUKUIKY; T[OJb30BAThbCS  €AWHUIIAMH  HU3MEpPEHUs
COOTBETCTBYIOIINX BEJIMUHUH.

= CocTaBsATh OyKBEHHBIE BBIPAKEHHUS 110 YCIOBHUIO 3aJa4H.

» I3Bnekats WHQPOpPMAIMIO, MPEACTABICHHYIO B TaONMWIaX, Ha JIMHEHHOW, CTOJIOYATOW WIH
KpYTrOBOM JuarpaMmax, HUHTEpIPETUPOBATH IPEICTABICHHBIE AAHHBIC, HMCIOJb30BATh JIaHHbBIE IPHU
pEILIeHNN 3aa4.

= [IpencraBisaTh HHGOPMALIMIO C TOMOIIBIO TAOIUI, THHEHHON U CTOI0YATON AUArpaMM.

Hacnaonan zeomempusn

»[IpuBoauTh mNpUMEpPHl OOBEKTOB OKPYXKAIOMIETO MHpa, HMEIIMUX (GOpMYy HU3YUEHHBIX
T€OMETPHUYECKHUX TUIOCKUX U MTPOCTPAHCTBEHHBIX QUTYP, TPUMEPHI PAaBHBIX M CHMMETPUYHBIX (DUTYD.

= I300paxarh ¢ MOMOIIBI0 LUPKYJS, JTUHEHKH, TPAHCIOPTHUpPAa HAa HEJIMHOBAHHOM M KJIETYaTOH
Oymare u3y4eHHBIE TUIOCKHE TeOMeTpudecKkre GUrypsl ¥ KOHPUTYpALUU, CHMMETPHYHBIE (PUTYPHI.

» [Tonp30BaThCsl TEOMETPUUECKUMHU TMOHSITUSAMU: PABEHCTBO (DUTYp, CUMMETpHS; HCIOJIb30BaTh
TEPMUHOJIOTHIO, CBSI3aHHYIO C CHMMETPHUEH: OCh CUMMETPHH, LIECHTP CUMMETPHHU.

= HaxoIUTh BEJIMUYMHBI YIJI0B U3MEPEHUEM C MOMOUIBIO TPAHCIIOPTHPA, CTPOUTH YIiIbl 3aJaHHON
BEJIMYUHBI, TIOJIb30BATHCS MPHU PEIICHUHU 3aJlad TpaJyCHOM MEpOM YIJIoB; paclo3HaBaTh Ha udepTekax
OCTPBIN, MPSIMOH, pa3BEPHYTHINA U TYIIOM YIJIbI.

* BEIYUCIIATE JJIMHY JJOMAaHOU, IEPUMETP MHOTOYTOJIbHUKA, MTOJIb30BATHCA €IMHUIIAMU U3MEPECHHUS
JUTUHBIL, BBIPAXKATh OJHU €IMHUIBI U3MEPEHUS JJIMHBI YePEe3 IPYyTHUE.

= HaxouTh, MCHOJB3ySd YEPTEIKHBIE WHCTPYMEHTBI, PACCTOSHUS: MEXAY JABYMS TOYKAMH, OT
TOYKH J0 MPSIMOM, JNIMHY MYTH HA KBaJAPATHOM CETKeE.

* BBIYUCIATE TUIOMAL (PUTYP, COCTABICHHBIX U3 MPSIMOYTOJILHUKOB, UCIIOJIb30BaTh pa3OneHne Ha
MPSIMOYTOJIBHUKH, Ha paBHbIE (DUTYPHI, TOCTPaWBaHUE 10 MPSMOYTOJIbHHUKA; MOJIH30BATHCS OCHOBHBIMU
€IMHUIIAMU U3MEPEHUS TUIOIIAIH; BBIPaXKaTh OJHU €IMHUIIBI U3MEPEHHUS TUIOIA/IA Yepe3 APyTHeE.

» Pacrio3HaBaTh Ha MOJENSAX W HM300paKeHUSAX MHUPAMUAY, KOHYC, LWJIMHIpP, HUCIOIb30BaTh
TEPMHUHOJIOTHIO: BEPIIMHA, peOpo, rpaHb, OCHOBAHUE, pa3BEPTKA.

= I300paxath Ha KJIeT4aToi Oymare mpsMOYTOJIbHBIN Mapaieaenure].

* BEIyucisITh 00bEM  IPSIMOYTOJIBHOTO Tapajuiefienunesa, Ky0a, MOoJb30BaThCsi OCHOBHBIMU
eIMHHUIIAMH U3MEpeHUs 00BhEMa; BhIpaXKaTh OJJHU €IUHUIIBI U3MEpEHUsl 00bEMa uepes Ipyrue.

= PemaTh HECJIOXKHBIE 33Jlayd Ha HAXOXKJACHHUE TE€OMETPUUYECKUX BEIMYMH B TMPAKTHUYECKUX
CUTYyaIUsX.



INPUMEPHAS PABOYASA IIPOTPAMMA
YUYEBHOI'O KYPCA «AJI'EBPA». 7—9 KJTACCBbI

HEJIM U3YUYEHUSA YYEBHOI'O KYPCA

AunreOpa sBJISIETCS OJTHUM U3 ONOPHBIX KypCOB OCHOBHOM IIKOJIBI: OHA 00ECHEeUMBAEeT M3Y4YEHHUE
JpYrMX JMCUMIUIMH, KaK €CTECTBEHHOHAYYHOIO, TaK M T'yMaHUTapHOIO IMKJIOB, €€ OCBOECHHE
HEOO0XOAUMO JUIsl MPOJOJKEHUsI 00pa30BaHMs M B MOBCEAHEBHOM ku3HU. Pa3zButue y oOyuarommxcs
HAy4YHBIX MPEACTABICHUN O NPOUCXOXKIECHWU M CYIIHOCTH airedpanyeckux adcTpakuuid, crocode
OTpaKEHHUsI MaTeMaTHMYeCKOW HayKoil SBJIEHMH U NpPOLECCOB B TNpUpoAe U OOIIEeCTBE, POIHU
MaTEeMaTHYECKOr0 MOJEIMPOBAHUS B HAYyYHOM MO3HAHUH U B MPAKTUKE CIOCOOCTBYET (POPMHUPOBAHUIO
HayYHOTO MHUPOBO33PEHUS M KAuyeCTB MBILIUICHUS, HEOOXOAMMBIX AJIs ajanTalid B COBPEMEHHOM
uugpoBoM obmecte. M3yueHue anreOpbl €CTECTBEHHBIM 00pa3oM oOecredyMBaeT pa3BUTHE YMEHUS
HaOJI0aTh, CPABHUBATh, HAXOAUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBILIUIEHUS, CHOCOOHOCTH
apryMEHTUPOBAaHHO OOOCHOBBIBaTH CBOU JEHCTBUS U BBIBOABI, (HOPMYJIHPOBATH YTBEPXKICHUS.
OcBoenne Kypca ajireOpbl oOecrneyrMBaeT pa3BUTUE JIOTMYECKOTO MBIIUICHHUS OOy4arolluXcs: OHHU
UCIOJB3YIOT JEIyKTHUBHBIE M HHIYKTHUBHBIE pACCYXJEHHUS, O000OIIEeHHEe U KOHKpPETU3aLHUIO,
abctparupoBaHue u aHanoruto. OOydyeHue ainreOpe MpeanojaraeT 3HAYUTENbHBIA  00BEM
CaMOCTOSITEIbHON ~ JIEATENBbHOCTH  OOYy4YaloIIMXCsl, IO3TOMY CaMOCTOSATEIbHOE pelIeHHe 3ajad
€CTECTBEHHBIM 00pa3oM SIBIISIETCS peau3alueil 1eTeIbHOCTHOTO IPUHIUIA O0yYEeHHS.

B crpykrype nporpammbl yueOHOro Kypca «Auiredpa» OCHOBHOM IIKOJIBI OCHOBHOE MECTO
3aHUMAIOT COJIep)KaTeNbHO-METOAnYeckue JIMHUM: «Yucna M BeIMUCIEHUS»; «Asredpanueckue
BBIDAKECHMS»;, «YpaBHEHUs W HepaBeHCTBa»; «DyHkmum». Kaxnmas H3 3THX colaepkKaTesbHO-
METOAMYECKUX JIMHUH pa3BUBAETCs HA MPOTSKEHUU TPEX JIET U3yUeHUs Kypca, €eCTeCTBEHHBIM 00pa3oM
NeperieTasich U B3aUMOJCHCTBYS C JIPYrUMHU €ro JuHusAMHU. B Xone m3ydeHus kypca oOydaromumcs
IIPUXOJIUTCS JIOTHYECKU PACcCYK1aTh, UCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN A3BIK. B cBsI3u ¢ 3TUM
1e1ecoo0pa3Ho BKJIIOYUTH B MPOrpaMMy HEKOTOPbIE OCHOBBI JIOTUKH, IPOHU3BIBAIOIIUE BCE OCHOBHbBIE
pa3fensl MaTeMaTHYeCKOro oOpa3oBaHUS M CIOCOOCTBYIOIIME OBJIAJCHHIO OOYYaIOLIMMHCA OCHOB
YHUBEPCAJIBHOTO MaTEMaTHYECKOro A3bIka. Takum 00pa3oM, MOKHO YTBEP)KIaTh, YTO COAEPKATEIbHOM
U CTPYKTYPHOU 0COOEHHOCTBIO Kypca «AnreOpay sBIseTCsS ero MHTErpUPOBaHHbIN XapakTep.

Copepxanue nuHUM «Yuciia U BBIYMCICHUS» CIY)KUT OCHOBOM Ul JNaJbHEHIIEro H3y4eHHs
MaTeMAaTUKH, CHOCOOCTBYET PA3BUTUIO y OOyYarolUMXcs JIOTHYECKOTO MBIIUICHHUS, (HOPMUPOBAHHIO
YMEHHMSI M0JIb30BaThCSl AITOPUTMAMU, a TaKkKe MPUOOPETEHHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX
JUIsl TIOBCETHEBHOM JKU3HU. Pa3BuUTHE MOHATHS O YUCIIe B OCHOBHOM ILIKOJIE CBS3aHO C PAallMOHAJIBHBIMU
U UppalMOHAIBHBIMU YHUCIaMH, (QOPMUPOBAHHMEM IPEACTABICHUNH O JACHCTBUTEIBHOM YHCIIE.
3aBeplleHUe OCBOCHUS YMCIIOBON JIMHUM OTHECEHO K CTapIlieMy 3BeHy 0011ero oopa3oBaHusi.

CopepxaHnue IByX aiareOpanyeckux JIMHUN — «Anredpanyeckue BbIpaXEHUS» U «YpaBHEHUS U
HEPaBEHCTBAa» CIOCOOCTBYET (OPMHUPOBAHHIO Yy OOYYalOIUMXCS MaTeMaTHYeCKOro ammapata,
HE0OXO0IMMOr0 JJIs pelIeHUs 3a7a4 MAaTEMaTUKU, CMEXHBIX IPEIMETOB U MPAKTUKO-OPUEHTHPOBAHHBIX
3aga4y. B OCHOBHOH mIKOJe yueOHBIM MaTepuan TpyNIUPYyeTcsl BOKPYT PAlMOHAIbHBIX BBIPAXKECHUH.
Anrebpa JAEMOHCTpUpPYET 3HAUYE€HHWE MATEMaTUKU KakK S3bIKa JUIsl IMOCTPOCHUS MaTeMaTHUYECKUX
MoJieNiel, OMMCaHUs MPOLECCOB U SIBIEHUHM peanbHOro mMupa. B 3amaunm oOyueHust anredpe BXOIAT
TaKkKe JajibHeHllee pa3BUTHUE aJTOPUTMUYECKOTO MBILUICHHUS, HEOOXOAMMOIO, B YacTHOCTH, IJIf
OCBOCHHMS Kypca HH(POPMATUKHU, U OBJIaJI€HHE HAaBbIKAMHU JI€IYKTUBHBIX paccyxkaeHuil. [Ilpeobpa3oBanue
CUMBOJIBHBIX ()OPM BHOCHT CBOM crielM(HUECKUil BKJIAJ B pa3BUTHE BOOOPAXEHHS, CTIOCOOHOCTEH K
MaTEMaTUYECKOMY TBOPUYECTBY.

Conepxanne (QyHKIMOHAIBHO-Tpa(hUUYEeCKON JIMHUM HALEIEHO Ha IOJIy4EHHE IIKOJbHUKAMU
3HAaHUA O (YHKIUAX KaK BaKHEHIIEH MaTeMaTH4eCKOW MOJENH [JIs OMUCAHUS M HCCIEeIO0BaHUs
pa3HOOOpa3HbIX IIPOLIECCOB M SBJICHUH B Mmpupoae M oOmectse. M3yueHue 3Toro matepuaia
CIIOCOOCTBYET Pa3BUTHIO Y O0yJarOIUXCA YMEHHUS UCIIOIB30BATh pa3IMyHbIe BHIpa3UTENIbHbIC CPEACTBA
A3bIKa MAaTEMAaTUKU — CJIOBECHBIE, CUMBOJHMYECKUE, I'paUuecKue, BHOCUT BKJIaX B (OPMHPOBAHUE
IIPEICTABIEHUI O pOJIM MAaTEMATUKHU B Pa3BUTHUN LIUBUIM3ALUHN U KYJIbTYPBI.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE
CormacHo yueOHOMY IIaHy B 7—9 Kjaccax u3ydaercs y4eOHbIH Kypc «Anredpay», KOTOpPBIH
BKIIIOUAET CIEAYIOIINE OCHOBHBIE pa3fenbl coaepxanus: «Uucia u BBHUUCICHUSNY, «AJre0pandeckue



BBIPAKECHUS», «Y PABHEHUS U HEPABEHCTBAY, «DyHKIIUN.

VY4eOHbIN TJIaH Ha W3y4YeHHE anreOpsl B 7—9 Kilaccax OTBOJAUT HE MeHee 3 y4eOHBIX YacoB B
HE/IETI0 B TEUCHHE Ka)XJI0Tr0 roja oOyueHus, BCEro 3a Tpu roga oOyueHus — He MeHee 306 ydeOHBIX
4acoB.

COJAEP) KAHUE YYEBHOI'O KYPCA (ITO 'OAAM OBYUYEHUS)
7 Kjacc

Yucna u éviuucnenusn

PannonaJjibHbIE YHCJIa

JpoOu OOBIKHOBEHHBIE M ACCATUYHBIC, TEPEXOA OT OAHOU (OPMBI 3alUCH APOOEH K IPYrou.
[loHsiTe pauUOHATBHOTO 4YHUCJA, 3aMHUCh, CPaBHEHUE, YHOPAIOYMBAHUE PALMUOHAIBHBIX YHUCE].
ApudmMeTnueckre AEHCTBUS C pallMOHATBHBIMH YHCIaMH. PemeHne 3amay U3 peaibHOW MPaKTHKUA Ha
4acTH, Ha APOOH.

CremneHb ¢ HaTypalbHBIM IOKa3aTelieM: OINpejesieHue, MpeoOpa3oBaHUe BBIPAKEHUM HAa OCHOBE
OIIpeEIICHUS.

[IpoueHTsl, 3anMCh MPOLEHTOB B BHUE ApoOU U ApoOU B BUJE MPOLEHTOB. Tpu OCHOBHBIE 3aaun
Ha MPOLICHTHI, PEIICHUE 3a/1a4 U3 PeaIbHON MPAKTUKU.

[IpumeHeHne NPU3HAKOB ACIUMOCTH, Pa3I0KEHUE Ha MHOXKUTEIN HATYPAIbHBIX YHCE.

PeanbHbIC 3aBHCUMOCTH, B TOM YHUCJIE MIpsAMasi U 00paTHas IPONOPIIHOHATBFHOCTH.

Anzeopauueckue evipasrcenus

IlepeMeHHBIE, 4YKMCIIOBOE 3HAYCHUE BBIPAXECHUSA C IEepeMeHHOW. lIpencraBiieHHe 3aBUCHUMOCTH
MeX1y BeJIMYMHAMH B BUJie (opMyIibl. Beruucienus no gopmymnam.

[IpeoOpazoBanre OyKBEHHBIX BBIPAKEHUH, TOXKICCTBEHHO pAaBHBIC BBIPAKEHUS, MpaBHUIIA
npeoOpa3oBaHus CyMM M TPOU3BEIEHUIl, MpaBuia PACKPBITHS CKOOOK W TPUBEICHHUS IMOJOOHBIX
claraeMbix.

CBolicTBa CTENEHU C HATYpaJIbHBIM ITOKA3aTEIIEM.

Opnowiensl u MHorowieHsl. CreneHb MHOrowieHa. CIOK€HUE, BBIUMTAaHUE, YMHOXKEHUE
MHOTrOWwIeHOB. DOpMysIbl COKPAIEHHOTO YMHOKEHUS: KBAApaT CyMMBI M KBaJapaT pasHocTH. Popmyna
pa3HOCTH KBaApaToB. Pa3jioxkeHne MHOrOUI€HOB HA MHOKHUTEIIN.

Ypasnenua

YpaBHEeHHE, KOpPEHb ypaBHEHUS, NpaBWiIa MPEOOpPa30BaHMS YPaBHEHHsS, PaBHOCHIBHOCTH
ypaBHEHUH.

JIuneliHOE ypaBHEHHE C OJHOM IEPEMEHHOM, YUCJIO KOPHEW JIMHEHMHOIO YypaBHEHUs, pEILICHUE
JIMHENHBIX ypaBHEHUU. COCTaBJICHHE YPABHEHHMI MO YCIOBHIO 3ajaud. PelieHue TEeKCTOBBIX 3a/1ad C
IIOMOILBIO YPaBHEHUM.

JluneiiHoe ypaBHEHHE C JBYMs MEepeMEHHbIMH H ero Tpaduk. Cucrema ABYX JHHEHHBIX
yYpaBHEHH ¢ JIByMs NEepeMEHHbIMU. PerieHue cucteM ypaBHEHUH criocoOoM moacTaHoBKU. [Ipumepst
peuIeHusl TEKCTOBBIX 3a7a4 C IIOMOIIBI0 CUCTEM YPaBHEHUM.

Koopounamut u epagpuxu. @ynxyuu

Koopaunara touku Ha mnpsiMod. UucnoBble MpOMEXYTKU. PaccTosiHue Mexay ABYMsS TOYKAMH
KOOPJAMHATHOU IIPSIMOM.

[IpsmoyronpHas cuctema koopauHaT, ocu Ox m Oy. AGcumcca W opauHaTa TOYKH Ha
KOOpAWHATHOHN TuIocKOCTH. [IpuMepsl rpadukoB, 3agaHHbiX Gopmynamu. UrteHne rpadUKoB peanbHBIX
3aBUCHMOCTEH.

[onstne ¢ynkumu. ['paduk ¢ynkuun. CpoiictBa ¢ynkuuil. Jluneitnas ¢ynkuus, e€ rpaduk.
['paduueckoe peneHre TMHEHHBIX YPABHEHHUHN M CHCTEM JIMHEWHBIX YPaBHEHUH.

8 kiaacc

Yucna u evluucnenus

KBanpatusiit kopeHb u3 uncina. [Tonstie 06 uppanuoHaIbHOM yucie. JlecaTHUHbIe TPUOTKEHUS
UppaluoHanbHeIX 4YHcel. CBoiicTBa apupMETHUYECKMX KBAJpPAaTHBIX KOPHEM M MX NPUMEHEHHE K
npeoOpa3z0BaHUIO YHCIOBBIX BBIPAXXCHUN U BHIYMCIICHUAM. JIeficTBUTENbHBIC YHCIA.



Crenens ¢ 1enpIM NokasareneM U €€ cBoiicTBa. CTaHgapTHas 3alKuch YKUCIA.

Anzeopauueckue gvipasrcenus

KBaznpaTHblil TpEXUJIEH; pa3iioKeHUE KBAIPATHOTO TPEXUIIEHA HA MHOXKUTEIH.

Anrebpanueckas ApoO6s. OCHOBHOE CBOMCTBO anreOpamdeckoi npoOu. CriokeHUe, BHIYUTAHHE,
YMHOXXEHUE, JIeJIeHue anredpandeckux apoOeil. ParmonanbHble BRIpaXKeHUs M UX ITpeoOpa3oBaHue.

Ypaenenus u nepasencmea

KBanpatHoe ypaBHeHue, ¢opMmyna KOpHE# KBajpaTHoro ypaBHeHHs. Teopema Buera. Perienue
YpaBHEHUH, CBONAIIMUXCA K JIMHCHHBIM U KBajgpaTHBIM. [Ipocreiimue apoOHO-paiMOHaTIbHbBIE
YpaBHEHHS.

I'paduueckas wuHTEpmpeTanuss ypaBHEHUH C JBYMs TEPEMEHHBIMH W CHUCTEM JIMHEWHBIX
YpaBHEHUH C IBYMS IEPEMEHHBIMH.

Pemrenne TeKCTOBBIX 3a/1a4 AIreOPanvaecKuM CIIoCOOOM.

UucnoBble HEpaBEHCTBA UM UX CBOMCTBA. HepaBeHCTBO ¢ OJHOM IEepeMEHHON. PaBHOCUIBHOCTH
HepaBeHCTB. JIMHETHbIE HEPAaBEHCTBA C OJTHOW NepeMeHHOH. CUCTEMBI IMHEHHBIX HEPABEHCTB C OJHOM
[IEPEMEHHOM.

Dynkyuu

[onsitue ¢pynkuu. O6IaCTh ONPEIEICHNU 1 MHOKECTBO 3HaueHUH (QyHKIuU. CriocoOb! 3aaHust
(G YHKIIUH.

I'paduk ¢ynkumu. Urenue cBoicTB ¢yHkumu mo e€ rpaduky. Ilpumepsl rpadukoB ¢yHKUMH,
OTPaXAIOIINX PEATBHBIE IPOLECCHI.

OyHKINH, ONMUCHIBAIOLINE TPSAMYIO U 00paTHYIO MPONOPIMOHAIBHBIC 3aBUCUMOCTH, UX T'paduKu.
Oyukmun y = x2,y = x3, y = vx , y = |x|. ['padudeckoe pemeHne ypaBHEHHNIA i CHCTEM YPaBHEHUIA.

9 kjacc

Yucna u evluucnenus

JlelicTBUTE/IbHBIE YHCIA

PanmonanpHele uncia, UppallMOHAIbHBIE YHCIIA, KOHEUHbIE U OECKOHEUYHBIE NECATUYHBIE APOOH.
MHOXeCTBO JEHCTBUTENBHBIX YHUCEN; JEHCTBUTENbHbBIE YHCIa KaKk OS€CKOHEUHbIE JEeCATUYHBIE IPOOH.
B3auMHO OJTHO3HAYHOE COOTBETCTBHE MEKIY MHOXKECTBOM JCHCTBUTEIBHBIX YHMCEI U KOOPIMHATHOU
MIPSIMOM.

CpaBHeHHUE IEHCTBUTENBHBIX YUCEll, apU(pMETHIECKHE EHCTBUS C IEHCTBUTEILHBIMU YHCIIAMHU.

HN3MmepeHus, npudJInKeHNsi, OLEHKH

PazMepsl 00BbEKTOB OKPYKAIOMIETO MUPA, JJIUTEIFHOCTh MPOLIECCOB B OKPYXKAIOIIEM MHpE.

[TpubnmxEéHHOE 3HaYeHUE BEIMYUHBI, TOUHOCTh pubnmxenus. Okpyrienue yucen. Ilpuknaka u
OILICHKA PE3YJIbTATOB BHIYUCICHUM.

Ypaenenusn u nepasencmea

YpaBHeHHus ¢ OQHOI ITepeMEeHHOH

JIuneitHoe ypaBHeHue. PenieHue ypaBHeHUH, CBOAAIINXCS K TUHEUHBIM.

KBagpatHoe ypaBHeHue. PemieHue ypaBHEHMI, CBOISAIIMXCS K KBaJpaTHBIM. bHKBagpaTHOE
ypaBHeHue. [Ipumepsl pemeHWs ypaBHEHHH TpETbe M UYETBEPTOM CTENEHEH pA3JIOKECHUEM Ha
MHOXHTEIIH.

Pemenune 1poOGHO-paliOHAIBHBIX YPAaBHEHHH.

Pemenne TeKCTOBBIX 3374 aare0OpanyeckuM METOIOM.

CucreMbl ypaBHeHHH

VYpaBHeHHE ¢ ABYMS IIEPEMEHHBIMU U €ro TpaduK. Pemenne cucreM AByX JIMHEHHBIX YPaBHEHHH C
JByMsI IEPEMEHHBIMU. Perienne cucreM IByX ypaBHEHHi, OJTHO U3 KOTOPBIX JIMHEWHOE, a Apyroe —
BTOpOI1 cTreneHu. ['papuueckast MHTEpHpeTalsl CUCTEMbI YPaBHEHUH C IBYMS [IE€PEMEHHBIMHU.

Perienne TeKCTOBBIX 3a/1a4 aNreOpanyecKuM CrocoooMm.

HepaBencrBa

UucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemreHne TMHENHBIX HEPABEHCTB C OJHOM NEPEMEHHOM. Perienne cucTeM JTMHEHHBIX HEPAaBEHCTB
c oaHOI nepeMeHHoM. KBanpaTHele HepaBeHCTBa. [ 'paduueckast nHTepHpeTalysi HEPaBEHCTB U CHCTEM
HEPaBEHCTB C JIBYMsI IIEPEMEHHBIMU.

Dynkyuu



KBanpartnunas ¢ynkius, e€ rpadgux u cBoiictBa. [lapabona, KoOpAMHATEI BepIIMHBI Mapadoibl,
0Ch CUMMETPHHU NTapadoIbl.

I'paduku ynkmmii: y = kx, y =kx+ b,y = g, y = x3, vy = +/x, y = || u ux cBoiicTaa.

Yucnoevie nocnedosamenvnocmu

Omnpenesnenne u cnocodbl 3aJaHUS YU CJIOBBIX MOCIE/I0BaTeIbLHOCTEM

[lonATe 4HUCIOBON IOCIIENOBAaTEIIBHOCTH. 3aJaHUE IIOCIEAOBATEIBbHOCTU PEKYPPEHTHON
dbopmynoit u popmMyIion N-ro YseHa.

Apupmernyeckasi M reoMeTpUYeCKasi MPOrpeccum

Apudmernueckas u reomerpuueckas mnporpeccurd. ®opmynbl N-ro ujgeHa apudMeTHdecKor u
re€OMETPUYECKON IIPOTPECCUM, CYMMBI IIEPBBIX N YJIECHOB.

N300paxenne wieHOB apuUPMETHUECKOH U TI'eOMETPUYECKOW Mporpeccuil TouykaMH Ha
KOOpJAMHATHOM IUIOCKOCTH. JIMHEWHBIN U SKCIIOHEHIIMAIIBHBIN POCT. CJI0KHBIE IPOLIECHTHI.

IJIAHUPYEMBIE PEJIMETHBIE PE3YJIbTATHI OCBOEHWSI TIPUMEPHOT
PABOYE TPOTPAMMBI KYPCA
(IT0 TOJAM OBYYEHMSI)

OcBoenue yuebHOro kKypca «Anredpa» Ha YpPOBHE OCHOBHOrO oOmIero oOpa3oBaHUS JIOJIKHO
o0ecrneynBaTh JOCTHKEHUE CIAEAYIOUINX MPEIMETHBIX 00pa30BaTebHbIX PE3yIbTATOB:

7 kjaacc

Yucna u éviuucnenus

®* BpIIONHATH, COYeTass YCTHbIE M NHUCbMEHHBIE NPUEMBI, apUPMETHUYEeCKHe JAEeHUCTBUS C
paloHaIbHBIMU YUCTIAMHU.

* HaxoauTh 3HAa4Y€HUs YHUCIOBBIX BBIPAKEHHI; MPUMEHATh pa3HOOOpasHblEe CIIOCOObI U MPUEMBI
BBIUMCJICHHSI 3HAUEHUN APOOHBIX BBIPAKEHU, coiepKalluX OObIKHOBEHHBIE U IECITUYHbBIE APOOU.

= [IepexonuTh OT 0J1HOW (POPMBI 3anMcH yKrces K Apyroi (mpeoOpa3oBbIBATh JECITUYHYIO APOOh B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JI€CATUYHYIO, B YaCTHOCTU B OECKOHEUHYIO JIECATUYHYIO APOOb).

= CpaBHUBATh U YIOPSAOUYMBATH PALIMOHAIBHBIE YUCIIA.

= OKpyIJIATh YKCIIA.

® BEINONHATh NPUKUAKY M OLEHKY pe3y/ibTaTa BBIUMCICHWH, OLIEHKY 3HAYEHHMI YHMCIIOBBIX
BBIPAKCHUI.

= BEINONHATH JEHCTBUS CO CTENEHSAMU C HaTypaJbHBIMU IIOKA3aTEISIMMU.

® [[puMeHsATh NpU3HAKU AEIIUMOCTH, PA3JI0KEHUE HA MHOYKUTENIN HATYPaJIbHbIX YHCE]L.

=Pemiath NPaKTUKO-OPUEHTUPOBAHHBIE  3aJlayd, CBS3aHHBIE C OTHOUICHHMEM BEJIMYMH,
[IPONOPLMOHAILHOCTBIO BEJIMYMH, NPOILEHTaAMH; HMHTEPHPETUPOBATh PE3YNbTAaThl pELICHHs 3ajady C
y4€TOM OI'paHUYEHUH, CBA3aHHBIX CO CBOMCTBAMU PacCMaTPUBAEMbIX OOBEKTOB.

Anzedpauueckue sviparcenus

* [lcionp30oBaTh ainreOpanveckyr0 TEPMUHOJOIMIO U CHMBOJIMKY, NPUMEHATh €€ B Ipolecce
OCBOEHHS y4eOHOro MaTepuara.

» HaxoauTh 3Ha4eHUs1 OYKBEHHBIX BBIPAXEHHUN NPU 33JaHHBIX 3HAUEHUSX EPEMEHHBIX.

* BeInonHATh NpeoOpa3oBaHUsl 1I€JIOT0 BBIPAXKEHHUS B MHOTOWIEH IPUBEIECHUEM HOJOOHBIX
CllaraeMbIX, paCKpbITHEM CKOOOK.

* BRIMONHATh YMHOXEHHE OJIHOYJIEHAa Ha MHOTOWIEH M MHOIOYIeHa Ha MHOTOYJIEH, IMPUMEHSTh
(dbopMyIbl KBaipaTa CyMMBI U KBajJpaTa pa3HOCTH.

= OCyLIECTBIIATh PA3JI0KEHHUE MHOTOYJIECHOB HAa MHOXHTEIU C MOMOUIbIO BBIHECEHUS 3a CKOOKHU
00I11er0 MHOXKHTEJIS, IPYINITUPOBKHU CJIAaraeMbIX, IPUMEHEHHsI (POpMyYIT COKpPAIIEHHOTO YMHOXKEHHUS.

* [[pumensATh npeoOpa3oBaHUs] MHOTOYJIEHOB JUIS PEIIECHUs Pa3IUYHbIX 33734 W3 MATEMAaTUKH,
CMEXHBIX IIPEAMETOB, U3 PEAJIbHOM ITPAKTHKH.

* [icnionp30oBaTh CBOWMCTBAa CTENEHEH € HATypaJbHBIMHM IIOKa3aTeNIIMU i1 IpeoO0pa3oBaHUA
BBIPAKCHUM.

Ypasnuenus u nepasencmea

= Pemarh JIMHEHHBIE YPAaBHEHUS C OJHOW IIEPEMEHHOM, IPUMEHsAs MpaBuia Iepexoja oT



HCXOJIHOTO YpaBHEHHUS K PaBHOCHIBHOMY eMy. [IpoBepsTh, ABISETCS I YUCIO KOPHEM YpaBHEHHUS.

= [IpuMeHnATh rpaduyeckre METO bl TP PEIICHNUN JIMHEWHBIX YPaBHEHUN U UX CHCTEM.

» [lonOupare mpuMepsl Map 4YHCeN, SBISIOUIMXCS PEHICHUEM JMHEHHOrOo ypaBHEHHS C IBYMS
MEPEMEHHBIMHU.

* CTpOUTh B KOOPJUHATHOW IMJIOCKOCTH IpadUK JMHEHHOIO ypaBHEHHUS C IBYMs IEPEMEHHBIMU;
MOJIB3YACH TpaUKOM, MPUBOAUTH IPUMEPHI PEIICHNUS YPaBHEHUS.

» PemaTh CHUCTEMbI JBYX JHMHEWHBIX YpaBHEHUH ¢ JByMs IE€pPEeMEHHBIMH, B TOM YHCIIE
rpagu4ecKy.

= CoCTaBJIATh U pelaTh JUHEHHOE YpaBHEHHE WM CUCTEMY JIMHEHHBIX YpaBHEHHH IO YCIOBHUIO
3a/la4M, UHTEPIPETHPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4M MOJYYE€HHBIH pe3ynbTar.

Koopounamut u epagpuxu. @ynxyuu

= 300pakaTh Ha KOOPAWHATHOW MPSMOU TOYKE, COOTBETCTBYIOIIME 3aJaHHBIM KOOpAMHATaM,
Jy4H, OTPE3KH, MHTEPBAJIbI; 3aMCHIBATH YUCIOBbIE IPOMEKYTKH Ha alNreOpandeckoM s3bIKe.

= OTMeuaTh B KOOPAMHATHOM IUIOCKOCTH TOYKH IO 3a/JlaHHBIM KOOpPJIWHATaM; CTPOUTH Tpaduku
JMHEWHBIX ()YHKITHA.

* OnuchIBaTh C MOMOIIBI0 (YHKIMI W3BECTHBIE 3aBUCUMOCTU MEXKIY BEIMYHHAMHU: CKOPOCTb,
BpEMsl, PACCTOSIHUE; [I€HA, KOJIMYECTBO, CTOMMOCTD; IIPOU3BOAUTEIBHOCTD, BpeMsl, 00bEM PabOTHI.

= HaxoauTth 3HaueHue (yHKIMH 110 3HAYCHUIO €€ apryMeHTa.

» [lonumarp rpaduueckuil crnocod MpPEACTaBICHHS M aHaiuW3a WHGPOpPMAlWU; U3BJICKaTh U
HMHTEPIIPETUPOBATh HH(OpMaILIHIO U3 TpadUKOB peabHBIX MPOLIECCOB U 3aBUCUMOCTEH.

8 kiaacc

Yucna u évluucnenus

= Mlcrionb30BaTh HaYaJIbHbIE TMPEJACTABICHUS O MHOXECTBE JIEUCTBUTENIbHBIX YHUCET IS
CpaBHEHMs, OKpYIJIEHHUS U BBIYUCICHUH; U300pakaTh JEHUCTBUTENIbHbIE 4YHUCJIA TOYKAMHM Ha
KOOPJHMHATHOU IIPSIMOM.

» [[pumeHsATh TOHSTHE apU(PMETHUYECKOrO0 KBAaJAPATHOTO KOPHS; HAXOAMTh KBaJApaTHbIE KOPHU,
UCTIONB3YS TPU HEOOXOAMMOCTH KaJbKYIISITOP; BBITIONHATEH MPE0oOPa30BaHUsI BRIPAKEHUH, COIePIKAIUX
KBaJIpaTHbIE KOPHU, UCTIOJIb3Ysl CBOMCTBA KOPHEM.

* Micionp30BaTh 3alycy OOJBINUX M MAJIbIX YHCEJ C MOMOIIBIO JECATHYHBIX APOOEH U CTEeTeHEeH
yucna 10.

Anzedpauueckue svipasrcenus

® [[pyuMeHATh MOHSATHE CTETIEHH C IIEJIBIM ITOKa3aTesIeM, BBIIOIHATh NPeo0pa30BaHusl BBIPAKECHUH,
COZIep KalUX CTETICHH C LIEJIbIM MOKa3aTesIeM.

®* BRIMONHATH TOX/IECTBEHHbIE NMPeoOpa30BaHMs PAallMOHAIBHBIX BBIPAXKEHUH HAa OCHOBE IPABHII
JEHUCTBUI HAJl MHOTOWICHAMH U alIreOpandecKuMH IpOOsSMHU.

= PackaapIBaTh KBaJIpaTHBIN TPEXUIEH Ha MHOKHUTEIIH.

» [IpumeHsATh TpeoOpa30BaHUsl BHIPAKEHUHN /I PEIICHHUS Pa3IWYHBIX 3a7ad U3 MATEMATHKH,
CMEXHBIX MPEAMETOB, U3 PEATbHOM MPAKTHKH.

Ypasnenusn u nepasencmea

= Periath UHEIHBIC, KBAaJIpaTHbIE YPAaBHEHUS U pallMOHAJbHbIE YPAaBHEHHUS, CBOASIIMECS K HUM,
CHUCTEMBI JIBYX YPAaBHEHHU C IByMsI IEPEMEHHBIMH.

= [lepexoauTh OT CIOBECHOH (HOPMYIUPOBKH 3a7a4uu K €€ anreOpandeckod MOJCIH ¢ TTOMOIIBIO
COCTaBJICHUSI YPABHEHUS WM CUCTEMbl YPaBHEHHUI, HHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3aJ1a4M MOJIy4YEHHBIH pe3ybTaT.

= [I[puMeHsATh CBOMCTBAa YHCJIOBBIX HEPABEHCTB MJIsI CPABHEHUS, OIICHKM; pEIaTh JIUHEHHBIC
HEPAaBEHCTBA C OJIHOM MepeMEeHHOM M MX CHCTEMBbI; J1aBaTh I'pa)UyecKyl0 WUTIOCTPALMI0 MHOKECTBA
pelIeHuil HepaBEeHCTBA, CUCTEMbI HEPABEHCTB.

Dyuxkyuu

»[loHMMaTh W HCIOJIb30BaTh (DYHKIIMOHATHHBIE TOHATHS W S3bIK (TEPMUHBI, CHMBOJIHYECKHE
0003HaYeHMs ); ONPEENISATh 3HaUeHUEe (PYHKIIUU MO 3HAUEHUIO apTyMEHTa; ONPEeNsITh CBOICTBA

¢byHkuuu o e€ rpaduky.

= CtpouTh TpavKu 3eMEHTAPHBIX (PYHKIHM BUIA Y = % y = x?,



y = x3,y = v/x, y = |X|; onuchIBaTh CBOWCTBA YHCIOBOH QYHKIMHM MO €& rpaduKy.
9 kaacce

Yucna u eviuucnenun

= CpaBHUBATh U YIOPSAJ0UYMBATh PAllMOHAJIBHBIE U HPPALIMOHAIILHBIE YHCIIA.

* BpinmonHATh apudMeTHueckne JeHCTBUS C pPALMOHAJIbHBIMM YHCJIAMH, COuYeTas YCTHbIE U
MMCbMEHHBIE TPUEMBI, BHITIOJIHATH BBIUMCIIEHHSI C HPPALMOHATBHBIMU YU CIIAMHU.

= HaxoauTh 3HAYEHUs CTENEHEW € LENbIMM IOKa3aTeJIMA W KOPHEH; BBIUHCIATh 3HAYEHUS
YHCIJIOBBIX BBIPAXKEHUH.

= OKpyIJIATh JAEUCTBUTEIBHBIE UYMCIIA, BBINOJIHATH NPUKHUIKY PE3YJIbTaTa BBIYMCICHUH, OLCHKY
YHCIJIOBBIX BBIPAXKEHUH.

Ypaenenusn u nepasencmea

= Pemiath JIMHEHHBbIE M KBaJpaTHBIE ypaBHEHUS, YPAaBHEHUS, CBOASIIMECS K HUM, MPOCTEHIINE
JpOOHO-pallMOHATIbHBIE YPABHEHMS.

= Pemath cHCTEMBI JBYX JIMHEWHBIX YpPaBHEHHH C JByMsl IEPEMEHHBIMM M CHUCTEMBI JBYX
YPaBHEHU, B KOTOPBIX OAHO YPABHEHUE HE SIBJIACTCSA JTUHEUHBIM.

» PemmaTh TEKCTOBBIE 33Jaud alreOpandeckuM CIocOOOM € MOMOIIBI0 COCTABJICHUS ypaBHEHUS
WIM CUCTEMBI IBYX YPaBHEHUH C JBYMsI IEPEMEHHBIMH.

= [IpOBONUTE IPOCTEHIINE HCCIIECNOBAHMS YPABHEHUN M CHUCTEM YpPAaBHEHHWM, B TOM YHUCIE C
IPUMEHEHHEM TIpaHUuecKuX MpeaAcTaBlIeHU (yCTaHaBIMBaTh, MMEET JHM YypaBHEHHE WIH CcHCTeMa
YpaBHEHUH PEILLIEHUs], €CIIU UMEET, TO CKOJIBKO, U TIp.).

* PemiaTh JIMHEHHbIE HEPABEHCTBA, KBAJApPAaTHbIE HEPABEHCTBA; N300pakaTh PEIIEHUE HEPaBEHCTB
Ha YMCJIOBOM IIPSIMOM, 3aIIMCHIBATH PEIICHHUE C IIOMOIIBI) CUMBOJIOB.

= Pemiath CHUCTEMBI JIMHEHHBIX HEPABEHCTB, CHUCTEMBI HEPABEHCTB, BKIIIOYAIOIIME KBAaJApaTHOE
HEPABEHCTBO; U300pa)kaTh pEIIEHUE CUCTEMbl HEPABEHCTB HA YHUCIIOBOM MPSAMOIL, 3aIIMCBIBATh PEIICHNE
C TIOMOIIIBIO CUMBOJIOB.

= [Icriosib30BaTh HEPABEHCTBA MPU PEILICHUH PA3JIMYHbIX 3a1a4.

Dyukyuu

» Pacio3HaBaTh (PYHKIMM W3y4eHHBIX BUJIOB. lloKa3pIBaTh CXEeMaTHYECKH pACIOIOKEHHE Ha
KOOPJIMHATHOM IUIOCKOCTH rpaduxoB byHKIUH BUA: y = Kkx, y=kx+b,y= g,

y=ax?+bx+c,y=x3y =1y =|x| B3aBHCHMOCTH OT 3HaUeHMII KO3(P(DUIUEHTOB; OIINCHIBATH
CBOMCTBA (PyHKITHH.

= CTpouTh 1 U300pakaTh CXeMaTHUECKU rpauKy KBaJAPAaTUUHBIX (QYHKIIUN, ONUCHIBATH CBOWCTBA
KBaJPaTUYHBIX QYHKIUI 110 UX rpadukam.

» Pacmio3HaBaTh KBaJApAaTHYHYIO (YHKIHIO 1O (opMmyse, MPUBOAUTH MPHUMEPHl KBaIPaTUIHBIX
GyHKUUHI U3 peabHON KU3HU, GU3UKU, TEOMETPHUU.

Apugpmemuueckan u ceomempuueckas npozpeccuu

* Pacnio3HaBaTh apU(PMETHUYECKYI0O U TE€OMETPHUYECKYI0 MPOrpecCMd IMPH Pas3HbIX crocodax
3aJlaHusl.

* BRIOJMHATh BBIYMCICHHS C MCIOJIb30BaHMEM (opMyn N-ro wieHa apupMeTHYeCKOoW u
r€OMETPUUYECKON MPOTrPECCUM, CYMMBI IIEPBBIX N YIECHOB.

= [1306paxath 4ieHbI OCIE0BATEIbHOCTH TOYKAMH Ha KOOPAMHATHON TNIOCKOCTH.

= Pemath 3aja4yM, CBSI3aHHBIE C YMCJIOBBIMHU I1OCJIEIOBATEILHOCTSAMM, B TOM UHUCIE 3aJaud U3
peanbHOM JKU3HU (C UCTIONIBb30BaHUEM KAIIBKYIATOPA, IU(PPOBBIX TEXHOJIOTHUI).



INPUMEPHAS PABOYASA IIPOTPAMMA
YYEBHOI'O KYPCA «I'EOMETPUS». 7-9 KJIIACCBI

HEJIM U3YUYEHUSA YYEBHOI'O KYPCA

«MaremaTuKy yXe 3aTeM Y4MThb HaJ0, 4TO OHA yM B IOPSAJOK IIPUBOAMT», — IIUCAJ BEIMKUU
pycckuii yuenbiii Muxann BacunseBuu JIoMmoHOCOB. I B 3TOM COCTOMT OJHA M3 ABYX IIEJIeH 00ydeHUS
r€OMETPUM KaK COCTAaBHOM 4YacTH MAaTEMAaTUKHM B IIKOJIE. DTOW LIEJIM COOTBETCTBYET AOKA3aTEsIbHAs
JUHMS NpernogaBaHusi reometpuu. Creays NpeicTaBIeHHON padoueil mporpamMme, HaUMHAs C CEbMOTO
KJlacca Ha ypOKax TIeOMETPUM OOYydYaroluiics y4UTCS NpPOBOJUTH JOKa3aTeNbHbIE PACCYXKICHUS,
CTPOUTH JIOTUYECKUE YMO3AKIIIOUECHMS, JOKA3bIBATh UICTUHHBIE YTBEPKIACHUS U CTPOUTH KOHTPIIPUMEPHI
K JIOXKHBIM, IIPOBOJIUTH PACCYXACHUSA «OT IPOTUBHOIO», OTIMYaThb CBOWCTBA OT IPU3HAKOB,
¢dbopMynupoBaTh OOpaTHBIE YTBEP)KIACHUS. YUEHUK, OBJIAJIEBLIMI HCKYCCTBOM pacCyXaarb, OyIeT
IIPUMEHATH €r0 U B OKPYXKAIOLIEH XU3HU. M1 B 3TOM COCTOMT Ba)XHOE BOCIMTATEJIBHOE 3HAYCHUE
M3y4YEHUS TEOMETPHH, ITPUCYILEE NMEHHO OTE€YECTBEHHOM MATEMaTH4YECKOH ILIKOJIE.

BMmecte ¢ Tem aBTOpBI NMPOrpaMMBbl MPEAOCTEPEraroT YUMUTENs OT W3IUIIHEro (opmanuzma,
0COOEHHO B OTHOIIIEHHWU Hayal U OCHOBaHMUU reomeTpuu. @pannysckuil matemaTtuk XKan /[peonne no
3TOMY IMOBOJY BBICKa3ayics Tak: «HYTo KacaeTcs AEIMKATHOW MpoOIeMbl BBEIACHUS «aKCHOM», TO MHE
Ka)KeTCsl, YTO Ha MEPBBIX MOpax HYKHO BOOOIIE M30eratb NpOM3HOCUTH caMo 3TO ciioBo. C aApyroil xe
CTOpPOHBI, HE CIIEAyeT YIIYCKaTb HU OJHOM BO3MOXXHOCTH JaBaThb IPUMEPHI JIOTUUECKUX 3aKIHOYCHUH,
KOTOpble KyJda B Oonblliell Mepe, uyeM HJes aKCHOM, SBJSIOTCS WCTUHHBIMU U €IMHCTBEHHBIMU
JIBUraTeIIMU MaTEMATUYECKOTO MBILLITICHUS».

Bropoil nenpr0 H3ydeHHs TE€OMETPUM SIBISIETCS HCIOJIb30BAaHME €€ KaK HMHCTPYMEHTA IIpU
pEeLICHUU KAaK MaTeMaTH4YeCKUX, TaK W INPAKTUYECKUX 3a[ay, BCTPEUAIOIIMXCA B PEAIBHON XU3HH.
OKOHUYMBILIMI KypC F€OMETPUM IIKOJIBHUK JIOJKEH ObITh B COCTOSSHUU ONPEIEIUTh T€OMETPUUYECKYIO
¢burypy, omucatb CIOBaMH JAHHBIA 4YepTEX WIM PUCYHOK, HAWTH IUIOLIA/Jb 3€MEJBbHOIO Yy4yacTka,
paccuuTaTh HEOOXOJMMYIO JUIMHY ONTOBOJOKOHHOTO KabOenss uiau TpeOyemble pa3Mephbl rapaxa s
aBTOMOOWJIA. DTOMY COOTBETCTBYET BTOpasi, BEIUUCIUTENbHAS JUHUS B U3YYEHUH T'€OMETPUH B LIKOJIE.
JlaHHas nmpakTU4YecKas JIMHUSA SABIIETCA HE MEHEE BAXKHOMU, YEM IepBasi.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIJIAHE

CornacHo yyeOHOMY IU1aHy B 7—9 Kiaccax usy4aercs yueOHbIH Kypc «'eomeTpus», KOTOPbIi
BKJIIOUAET CIIEAYIOIINE OCHOBHBIE pa3zeibl coaepkanus: «'eomerpudeckue (GUTypbl 1 UX CBOWCTBAY,
«M3MepeHre TEeOMETPHUYECKUX BEIMYMH», a Takke «JleKkapToBbl KOOpPAMHATHI Ha IUIOCKOCTH,
«BexTops», «/IBmkenus miockoctn» u «IIpeobpazoBanust mogo0us».

VYueOHblil IIaH NpeaycMaTpUBaeT U3yUYeHUE TeOMETPUU Ha 6a30BOM YPOBHE, UCXOs U3 HE MEHEe
68 y4eOHbIX YacoB B yueOHOM IroJly, BCEro 3a TpH roja o0yuenuss — He meHee 204 yacos.

COJAEP) KAHUE YYEBHOI'O KYPCA (ITO 'OAAM OBYUYEHUS)
7 kjacc

Hauanphple mnonsTHs reomerpun. Touka, mnpsMas, OTpe30K, Jyd. Yroa. Bunel yrios.
BeprukanbHble U cMexHbIE yribl. buccekrpuca yria. Jlomanas, MHoroyronsHuk. [lapainensHocTs u
MEPIEHAUKYJIIPHOCTD IPSIMBIX.

Cummerpuunsle ¢urypsl. OCHOBHBIE CBOWMCTBAa 0ceBOil cuMmMmerpuu. llpumepsl cumMmeTpuu B
OKPY’KaIOILEM MUpE.

OCHOBHBIE IOCTPOEHUS C IOMOILBIO LIUPKYJIS U JINHENKH.

Tpeyronsnuk. Beicota, wmeamana, OuccekTpuca, UX CBoWcTBa. PaBHOOeIpeHHBIM U
PAaBHOCTOPOHHUI TPEYroJbHUKU. HepaBeHCTBO TPEYroJIbHUKA.

CaoiicTBa U MpU3HAKK paBHOOEIPEHHOI O TpeyroybHUKa. [Ipr3Haku paBeHCTBa TPEYTOJIbHUKOB.

CpolicTBa M NpU3HAaKU NapajuleabHbIX NpsMblXx. CymMma yrioB TpeyrojibHMKAa. BHeniHue yribl
TPEYrOJIbHUKA.

[IpsimoyronbHbli  TpeyronbHUK. CBOWCTBO  MeQuaHbl  INPSAMOYTOJIBHOIO  TPEYrOJIbHUKA,
MPOBEIEHHON K runoteHyse. [Ipu3Haku paBeHCTBA MPSIMOYTOJbHBIX TPEYroJibHUKOB. [IpsamMoyronbHbIi
TPEYToJIbHUK C yrioMm B 30°.



HepaBeHcTBa B reoMeTpuu: HEPaBEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JIJTMHE JIOMAHOU, TEOpeMa
0 OouiblIeM yriie U OoJbliel CTOpoHe TpeyrojibHuKa. [leprnenaukynsap 1 HaKJIOHHas.

I'eomeTpuueckoe MecTo ToueK. buccekrpuca yria u cepeAMHHBIN NEPIEHANKYIIAP K OTPE3KY Kak
reoMeTpHYeCcKHe MecTa TOUeK.

OKpy>XHOCTb M KPYT, XOpJia U JUAMETp, UX CBOMCTBA. B3anuMHOE pacnoyioeHue OKpPY>KHOCTH U
npsmoil. KacarenbHas u cexkymass K OKpyKHOCTH. OKpyKHOCTbh, BIHMCaHHas B yroj. BmnucanHas u
ONMCaHHasl OKPY>KHOCTHU TPEYTOJbHUKA.

8 kurace

UYeteipéxyronpauku. [lapamnenorpamm, ero mnpu3HakKkM W CBoMcTBAa. YacTHble ciyyau
napajieiorpaMMoB  (IIPSIMOYTOJIBHUK, pPOMO, KBajapar), MX TpH3HaKd M CBoHcTBa. Tpameuus,
paBHOOOKas Tpamenus, e€ cBoicTBa U npusHaku. [IpsmoyronbsHas Tpanenus.

LenTpanbHas cuMMeTpus.

Teopema daneca u TeopeMa 0 NPONOPLHUOHATIBHBIX OTPE3KaX.

Cpennue TMHUM TPEYTOJIbHUKA U TPAIEIUH.

[TomobGue TpeyroapHukoB, KoddduiumeHt mnomodus. [Ipu3Haku MOHO0O0MS TPEYrOJTHHUKOB.
[TpumeHeHne nog00Hs MPH PEIICHUH MPAKTUYECKUX 3a/1a4.

CpoiictBa 1mIomanei reoMeTpudeckux ¢uryp. Dopmynsl IS TUIOMATA  TPEYTrOJIbHHKA,
napasuienorpaMma, pomOa u tpaneruu. OTHOIIEHHE TUIOIAeH Mo100HBIX (GuUryp.

Brruucnenue miomaaei TpeyroabHUKOB U MHOTOYTOJILHUKOB Ha KJIE€TYaTON Oymare.

Teopema Iudaropa. [lpumenenne Teopems [Tudaropa npu pemeHun NpaKTUYECKUX 3a1a4.

CuHYC, KOCHHYC, TAaHT€HC OCTPOTO yrja MPsSIMOYTrOJbHOTO TPEYrOJIbHUKA. TPUTrOHOMETPUYECKHE
¢bynkuuu yrios B 30°, 45° u 60°.

Brniucannbie U LIEHTpAJIbHBIE YTIIBI, YTOJI MEXKIY KacaTebHOU M XOPJIOW. YTIbl MEXAY XOpAaMU U
CEeKyllUMHU. DBrnucaHHble U ONUCaHHBIE YETBIPEXYTOJBHUKU. DB3anMMHOE paclonokeHue JBYX
okpyxxkHocTel. Kacanue okpyxHocteir. O0mue KacaTelbHbIE K IBYM OKPYXHOCTSIM.

9 k1ace

Cunyc, kocunyc, tanreHc yrioB oT 0 mo 180°. OcHOBHOE TPHUTOHOMETPHUYECKOE TOXKIECTBO.
DopMyJbl TPUBEICHUS.

Pemenne tpeyronbHukoB. TeopeMa KOCHMHYCOB M TeopeMa CHUHYCOB. PeleHue NpakTHYecKuX
3a/1a4 C UCIOJIb30BAaHUEM TEOPEMbI KOCUHYCOB M TEOPEMbI CHHYCOB.

[IpeoOpazoBanue momoous. [TomoOMe cOOTBETCTBEHHBIX JIEMEHTOB.

Teopema o0 mnpou3BeneHUU OTPE3KOB XOpJ, TEOPEMBI O MPOU3BEACHUU OTPE3KOB CEKYILHUX,
TeopeMa 0 KBaJpaTe KacaTeJIbHOM.

Bekrtop, niuHa (Moysib) BEKTOpa, COHANpPABICHHBIE BEKTOPHI, IPOTUBOIOJIOKHO HAlpaBiICHHbIE
BEKTOPbI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpalMM Haja BeKTopaMu. PasnoxeHue
BEKTOpa IO JBYM HEKOJUIMHEeapHbIM BekTopaMm. KoopaunaTel BekTOpa. CKalsipHOE NPOU3BEACHUE
BEKTOPOB, IPUMEHEHNUE AJIs1 HAX0XKICHUS AJIMH U YIJIOB.

JlekapTOBbl KOOpJIWHATHl Ha TUIOCKOCTH. YPaBHEHHUS MPSIMOW M OKPY)KHOCTH B KOOpJIMHATax,
IIEPECEUEHUE OKPYKHOCTEN U NPAMBIX. METOI KOOpAMHAT U €r0 IPUMEHEHUE.

[IpaBunbHBIE MHOTOYroJbHUKH. JlTMHA OKpyKHOCTH. ['pagycHass M paavaHHas Mepa yria,
BBIUNCJIEHNE JUIMH IyT OKpy>kHOCTel. [lnomanp kpyra, cekropa, CErMeHTa.

JIBI>KEHHS IUIOCKOCTH M BHYTPEHHHE CUMMETpun Guryp (3JIeMEHTapHbIE MpPEeCTaBICHHUS).
ITapastensHelii nepenoc. IloBopor.

IJIAHUPYEMBIE ITPEJIMETHBIE PE3YJIbTATBI OCBOEHUSA TPUMEPHOM
PABOYEW ITPOT'PAMMBI KYPCA

(1O 'OJAM OBYYEHMUS)

OcBoenne yueOHOro Kypca «['eoMeTpusi» Ha ypOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUS IOKHO
o0ecreynBaTh TOCTHKEHUE CIIEAYIOIUX MPEAMETHBIX 00pa30BaTENbHbBIX PE3yIbTaTOB!

7 kiace

» Pacrio3HaBaTh U3Y4EHHBIE T€OMETPHUYECKHE (PUTYpBI, OTPEAETATh UX B3aUMHOE PACIIOJIOKEHHE,
n300paxkaTh TeoMeTpuyeckue (GUryphl; BHITOIHATH YEPTEKH MO YCIOBUIO 3a1aun. M3MepsaTh TuHeitHbIe
U YIJIOBBbIE BEIMYMHBI. PemiaTe 3a1auy Ha BEIYMCIIEHUE JUIMH OTPE3KOB U BEJIMYMH YTJIOB.



= JlenaTte TPyOyIO OLIEHKY JIMHEWHBIX W YIJIOBBIX BEIUYHH MPEAMETOB B PEANBHON >KU3HH,
pa3MepoB NMPUPOAHBIX 00BEKTOB. Paznuyare pa3mMepbl 3TUX 0OBEKTOB IO MOPSIIKY BETUUHHBI.

= CTpOUTh YEpPTEKHU K TEOMETPUUECKHUM 3a]a4aM.

= [losb30BaThCA MPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, MCIOJb30BaTh NPU3HAKA U CBOMCTBA
paBHOOEIPEHHBIX TPEYTOJILHUKOB MIPU PEIICHUH 3a/1a4.

®= [IpOBOIUTH JTOTUYECKHUE PACCYKICHHS C UCTIOJIb30BAHUEM T€OMETPUUECKUX TEOPEM.

= [losib30BaThCA MPU3HAKAMU PABEHCTBA MPSIMOYTOJIBHBIX TPEYrOJIbHUKOB, CBOMCTBOM MEJIUAHBI,
MIPOBEAEHHON K TMIIOTEHY3€ IPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIIEHUU T€OMETPUUYECKHX 3a]1a4.

» OnpenensaTh NapaieabHOCTh IPSIMBIX C IIOMOIIBIO YITIOB, KOTOPbIE 00pa3yeT ¢ HUMU CEKYIlasi.
OnpenensaTs NapauIeIbHOCTh MPSMBIX C TOMOIIBIO PABEHCTBA PACCTOSHUN OT TOYEK OJHOM MPSIMOM 110
TOYEK APYrOU MPSMOM.

= PemaTh 3a/1aun Ha KJIeTYaTOM Oymare.

*[IpoBoANTH BHIYHMCICHUS W HAXOAWTh YHUCIOBbIE M OYKBEHHBIE 3HAYCHUS YIJIOB B
FeOMETPUYECKUX 3a/adyax C HCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJIBHUKOB M MHOTOYTOJIBHUKOB,
CBOICTB YIJIOB, OOpa30BaHHBIX IMPH TEPECEUCHUH IBYX MNapaUIeNbHBIX NPSIMBIX CeKylieil. PemaTts
MIPaKTUYECKUE 337a4l Ha HAXOXKICHHUE YTJIOB.

* BiajeTh MOHATHEM T'€OMETPHUYECKOr0 MeCTa TOYEK. YMETh ONpeeisTh OUCCEKTPUCY yIriia U
CEpEeANHHBIN MEPIEHIUKYISIP K OTPE3KY KaK FT€OMETPUUECKUE MECTA TOYEK.

= QOopMyNHPOBATH OMPENEICHUS OKPYKHOCTH M Kpyra, XOpAbl U JIHMAMETPa OKPY>KHOCTH,
MOJIB30BAThCA UX CBOMCTBAMU. Y METh MPUMEHSTH 3T CBOMCTBA MIPU PEIICHUHU 3aa4.

= BirageTs MOHATHEM ONHMCAHHOW OKOJIO TPEYrOJbHUKA OKPYKHOCTH, YMETh HAXOIUTh €€ LEHTP.
[Tonp3oBaThes pakTamMu O TOM, YTO OUCCEKTPUCHI YTTIOB TPEYroJIbHUKA MEPEeCceKaroTcsl B OJHOUM TOUKe, U
0 TOM, YTO CEPEIMHHBIE IEPIEHIUKYISIPbl K CTOPOHAM TPEYTOJIbHUKA NIEPECEKAIOTCA B OTHOM TOUKE.

=*Biagets  NOHATHEM  KacaTE€IbHOM K  OKPY)KHOCTH,  IOJIb30BAaTbCS ~ TEOPEMOWM O
NEePHEHAUKYISIPHOCTH KacaTeJIbHON U pajinyca, IPOBEIEHHOTO K TOUKE KacaHUsl.

= [los1b30BaThCA NPOCTEUIIUMH T'€OMETPUUYECKUMH HEPABEHCTBAMH, MIOHUMATh UX NPAKTUYECKHUN
CMBICIL.

= [IpOBOIUTH OCHOBHBIE T€OMETPUUECKUE TOCTPOEHHUS C MOMOILBIO UPKYJIA U TUHEHKH.

8 kiaacc

" Pacrio3HaBaTh OCHOBHBIE BHUJABI YCTBHIPEXYTOJBHUKOB, WX DJIEMEHTBI, IIOJIB30BATBCS UX
CBOICTBaMM IIpU PELIEHUH FEOMETPUUECKUX 3aa4.

* BraneTs MOHATHEM CPEOHEH JMHHUM TPEYTOJIbHUKA U TpalelMH, MPUMEHATh UX CBOWCTBA IPHU
pelieHny reoMeTpuueckux 3anad. Ilonp3zoBaThes Teopemoii Qaneca A pelIeHUs] IPAaKTUYECKUX 3a4ad.

* [IpuMeHATh NpU3HAKK OO0 TPEYTOJIbHUKOB B PEILICHUMH T'€OMETPUUECKUX 3a/1a4.

= [Tonb3oBatecsi Teopemoit Iludaropa s pemieHuss T€OMETPUUYECKUX M MPAKTHYECKHX 3a/ad.
CrponTh MaTeMaTHYECKyH0 MOJENb B IPAKTUYECKUX 3aJa4ax, CaMOCTOSATENBbHO NeNaTh YEPTEX H
HaXOAUTh COOTBETCTBYIOIINE JJIUHBI.

"Braners NOHATUSAMH CHHYCa, KOCHHYCa M TaHI€HCa OCTPOro yIjla HPSMOYTOJIBHOTO
TpeyrojabHUKa. [101p30BaThCS ITUMU NOHATUSAMM ISl PEIICHUS TPAKTUYECKUX 3a]ad.

* BpIunciATh (pa3iaMuHbIMU CIOCOOAaMHU) IUIOIIAAb TPEYroJbHUKA M IUIOMAAM MHOTOYIOJbHBIX
¢uryp (momp3ysich, Trie HEOOXOAUMO, KalbKyIsTOpoM). IIpUMEHATHP NOJIy4YEHHbIE YMEHHUS B
IIPAKTUYECKUX 3aJa4ax.

* BjaseTh MOHATUSAMM BIMCAHHOIO M LIEHTPAJIBHOTO YIJIa, UCIOJb30BaTh TEOPEMBI O BIMCAHHBIX
yIiax, yriax Mexay XopAaMu (CEeKyIIMMH) U yrile MEXAY KacaTelIbHOH M XOPIOW IpU pelIeHuu
F€OMETPUYECKHX 3a7au.

*Braners NOHATHEM OINHCAaHHOTO YETBHIPEXYTOJIBHUKA, IPUMEHATH CBOMCTBA OIMCAHHOIO
YETBIPEXYTOJIBHUKA [IPU PELIEHUH 3a/1a4.

® [[puMeHATh NOTyYeHHBIC 3HAHUS HA MPAKTUKE — CTPOUTh MaTEMaTU4YECKUE MOAEIH IS 3a7ad
peasibHOW KM3HM W TPOBOJUTH COOTBETCTBYIOIIME BBIUMCICHUS C TNPUMEHEHHUEM TMOA00HS U
TPUTOHOMETPHH (TIOTIB3YACH, T/I€ HEOOXOUMO, KATBKYIISITOPOM).

9 kjaacc



* [lcrionp30BaTh TPUTOHOMETpPUUECKUE (YHKIMHU OCTPBIX YIJIOB JJIsl HAXOXKACHUS Pa3IUYHBIX
AJIEMEHTOB MPSAMOYTOJIBHOTO TPEYrOJbHUKA.

= [Tonp30BaThCs q)OpMy.HaMI/I NpUBCACHHUA U OCHOBHBIM TPUTOHOMCTPUUYCCKUM TOXIACCTBOM JJISA
HAXO0X/IEHHUS COOTHOILIEHUH MEXTy TPUTOHOMETPHUUECKUMH BETUYMHAMU.

= [crioJIb30BaTh TCOPCMbI CHUHYCOB W KOCHHYCOB [JIsI HAXOXIACHUSA PA3JINYHBIX 3JICMCHTOB
TPEeYrojbHHUKA («pEelIeHUE TPEYTroJIbHUKOBY), IPUMEHSTh UX MPU PEIICHUH T€OMETPUUIECKUX 3a/1a4.

*Braserh MOHATHSAMHU MPEoOpa3oBaHHs TMOIOOWS, COOTBETCTBEHHBIX AJIEMEHTOB TMOJO0OHBIX
¢uryp. Ilonb3oBaTbcsi CBOWCTBaMU MMOAOOMS NPOU3BOJIBHBIX (UTYp, YMETh BBIYUCIATH [JIMHBI U
HAXOJUTh YIJIbl y MONOOHBIX (uryp. IIpuMeHsATs CBONCTBa 1M0100MS B MPAKTUYECKUX 3a/a4dax. Y METh
MPUBOJUTH MPUMEPHI MOJOOHBIX (GUTYDP B OKPYKAIOILEM MUPE.

= [lonib30BaThCs TEOpEMaMu O TMPOU3BEACHUU OTPE3KOB XOpJI, O TMPOU3BEACHUH OTPE3KOB
CEeKYIIHX, O KBaJpaTe KacaTeJIbHOM.

= [Tonb30BaThCS BEKTOPAMH, TOHUMATh UX TE€OMETPHUYECKUI U (PU3MUECKUI CMBICT, TPUMEHSATh UX
B PEILIEHUU T€OMETPUUECKUX U pU3ndecKuX 3aaay. [[puMeHsITh CKaIsipHOE IPOU3BEICHUE BEKTOPOB IS
HaXOXXACHUA JJIMH U YIJIOB.

= [Tonp30BaThCs METOIOM KOOPJAMHAT Ha TUIOCKOCTH, MPUMEHSTH €T0 B PEIICHUH T€OMETPHUUECKHIX
Y IPAKTUYECKUX 3a]1a4.

*Branerb NOHATUAMM MPABWIBHOTO MHOTOYTOJbHHKA, JJIMHBI OKPY>KHOCTH, JUIMHBI JIyTU
OKPYKHOCTH M PaJMaHHOM Mephl yria, YMETh BBIUMCIIATH IUIOLIAAbL Kpyra U e€ro dacreu. lIlpuMmensaTs
MOJIyYE€HHbIE YMEHHSI B IPAKTUYECKUX 3a/1auax.

» Haxomuth ocu (WM LEHTPbI) CHUMMETpUU (UTyp, TPUMEHSTH JBHKEHHS IUIOCKOCTH B
MPOCTEUIIINUX CIydasiX.

'HpI/IMGHHTB MOJIYYCHHBIC 3HAHUA Ha MPAKTHUKEC — CTPOUTH MATCMATUYCCKHUC MOICIN IJISA 3a1a4
peasibHOM JKM3HM M TPOBOJUTH COOTBETCTBYIOIIME BBIYMCICHUS C TPUMEHEHHEM Moao0us u
TPUTOHOMETPHUIECKUX byHKIMI (moB3ysICh, rue HE00X0IUMO, KaJIbKYJIITOPOM).



PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA».
7—9 KJIACCBbI

HEJIM U3YUYEHUSA YYEBHOI'O KYPCA

B coBpemeHHOM I1M(QpPOBOM MHpEe BEpOSTHOCTb M CTATHCTUKA MPUOOPETaroT BCE OONBLIYIO
3HAYMUMOCTb, KaK C TOYKH 3pPEHHS IMPAKTUYECKHX NPWIOKEHUH, TaK MU UX POIM B OOpa3OBaHUH,
HEOOXOMMOM KaXkOMy uesloBeKy. Bo3pacraer uucio npodeccuid, mpu OBIaJEHHUH KOTOPBIMHU
TpeOyeTcst Xopomasi 6a3oBasi OATOTOBKA B 00JaCTH BEPOSTHOCTH M CTaTUCTHUKH, Takas MOJArOTOBKA
Ba)KHA JJIs1 IPOJIOJIKEHUSI 00pa30BaHUs U IS YCIIEUIHOHM Npo(hecCHOHANBbHON Kapbhephl.

Kaxxnplii 4esnoBek MOCTOSSHHO MPUHUMAET PELICHHs] HA OCHOBE MMEIOIIMXCS Y HETO JAaHHBIX. A
JUis 00OCHOBAaHHOTO IPHUHATUS pEIIeHHs B YCJIOBUAX HEAOCTaTKa WM M30bITKa HHGpOpManuu
HE0O0XOMMO B TOM YHCJIE XOPOIIO CPOPMUPOBAHHOE BEPOSITHOCTHOE U CTATUCTHYECKOE MBIIIJICHHE.

MIMeHHO 1O3TOMY OCTpPO BcTajga HEOOXOAMMOCTb Cc(OpMHUpOBaTH y OOy4aromuxcs
(YHKIMOHATBHYIO TPAaMOTHOCTh, BKJIIOYAIONIYI0 B ce0s B KaueCTBE HEOTHEMIIEMOW COCTaBIISIOIIECH
YMEHHE BOCHPUHUMATh U KPUTHUYECKH aHAIM3UPOBATh MH(OPMAIUIO, IPEICTABICHHYIO B PA3IMYHbIX
¢dopmax, MOHMMATh BEPOSTHOCTHBIN XapakTep MHOTHUX pEaJbHBIX IPOLECCOB M 3aBUCUMOCTEH,
IPOM3BOJUTH MPOCTEHIINE BEPOSITHOCTHBIE pacYEThl. 3HAKOMCTBO C OCHOBHBIMHU NMPHUHLMIIAMH cOOpa,
aHalM3a U TMPEJICTABICHUS JaHHBIX U3 Pa3IMYHBIX cdep KU3HU 00IIecTBa M TOCyAapcTBa MpHoOIaeT
oOyyaromuxcsi K oOLIeCTBEHHBIM HHTepecaM. M3yueHne OCHOB KOMOMHATOPUKU pPa3BUBAET HABBIKU
opraHuzanuu nepedopa M Mojicuéra 4Yucia BapUaHTOB, B TOM 4MCJE, B MPUKIATHBIX 3ajadax.
3HaKOMCTBO C OCHOBaMH Teopuu rpadoB co3ga€T MareMaTH4ecKuil QpyHIaMeHT uisl (OpMHPOBAHUS
KOMIIETEHIIMI B 00JacTh MHPOPMATUKK M HU(POBBIX TexHoJormid. [loMumo 3TOTO, TpU M3y4EHUU
CTaTUCTHKHU U BEPOATHOCTH 00OTallatoTCs MPEICTaBICHUS YYAIUXCs O COBPEMEHHOM KapTHHE MUDPA U
METOZax ero MCCIeA0BaHus, (GopMUpyeTCs MOHUMAHHE POJIM CTATUCTHKU KaK MCTOYHHMKA COIMAIBLHO
3HAYMMO HH(pOPMAIMK U 3aKJIabIBAIOTCS] OCHOBBI BEPOSTHOCTHOI'O MBIIIJICHHS.

B cooTBeTCTBHM C TaHHBIMU LEJISIMU B CTPYKTYpPE MPOrpaMMBbl y4eOHOTO Kypca «BeposTHOCTh
CTaTUCTHKA» OCHOBHOM IIKOJBI BBIJEJICHBI CIEAYIOUIME CONEP)KATEIbHO-METOAUYECKUE JIMHHM:
«[IpencraBneHne NaHHBIX W ONHWcCaTelIbHAas  CTAaTUCTUKa»;, «BeposTHOCTB»;  «DneMeHTHI
KOMOMHATOpUKW»; «BBeneHue B Teoputo rpagoy.

Conepxanue nuHuun «lIpeacraBieHne JaHHBIX U ONMCATENIbHAs CTATUCTHKA» CIY>)KUT OCHOBOM
Juis (GOPMHUPOBAHUS HAaBBIKOB pabOThl ¢ MH(pOpMAIMEN: OT YTEeHHUs U MHTepIpeTanuu UH(GOpMaIHH,
IpeACTaBICHHOM B Tabiuuax, Ha AuarpaMMax M rpadukax mo cOopa, HMpEeACTaBICHUS U aHAIN3a
JAHHBIX C HCIOJb30BAHMEM CTATUCTUYECKMX XapaKTepUCTUK CpPeAHHMX U paccenBaHus. Paboras c
JMaHHBIMH, OOydalouluecs Y4Jarcsi CYHMTHIBATh W HMHTEPIPETUPOBATH JAaHHBIC, BBIJIBUTATh,
apryMEHTUPOBaTh W KPUTHKOBAaTh MPOCTEHIINE THUIOTE3bl, pasMbIIUIATh HajA (aKTOpamH,
BBI3BIBAIOIIIMMU M3MEHUYMBOCTb, W OLICHUBAaTh HUX BIMSHUE HA pPAacCMaTPUBAEMble BEJIWYMHBI U
IIPOLIECCHI.

HNHTynTHBHOE IpEICTABICHNUE O CIydalHOM U3MEHUYMBOCTHU, UCCIIEIOBAHUE 3aKOHOMEPHOCTEN U
TEHICHIUM CTAaHOBUTCA MOTHBHUPYIOIIEH OCHOBOM IUIs M3Y4EHHUs TEOPHUM BEpOATHOCTEH. bonbinoe
3HAQYEHHWE 37E€Ch HUMEIOT IPAKTUYECKUE 3aJaHHsl, B YAaCTHOCTU OMNBITBI C KJIACCUYECKUMH
BEPOATHOCTHBIMU MOJIEIISIMHU.

[lonsiTHE BEpPOSITHOCTH BBOAMTCS KaK Mepa MpaBAONogoOus ciaydaiHoro coObitus. [lpu
U3Yy4eHHH Kypca 00ydaromuecst 3HaKOMSTCS ¢ MPOCTEHIIMMH METOJaMH BBIYUCIICHUSI BEPOATHOCTEH B
CIIy4alHBIX DKCIEPUMEHTAX C PAaBHOBO3MOYKHBIMHU JJIEMEHTAapPHBIMU HCXOJAMH, BEPOSTHOCTHBIMHU
3aKOHaMM, MO3BOJIAIOIIMMH CTaBUTh U pellaTh Oojee CIOoXHBbIE 337aui. B Kypc BXOAAT HadalbHbIE
IIPEACTABJICHUS O CIIydJalHBIX BEJIMYMHAX U UX YUCIIOBBIX XapAaKTEPUCTHUKAX.

Taxke B paMKax 3TOro Kypca OCYILECTBIJIETCS 3HAKOMCTBO OOy4aroIIMXCsl C MHOXKECTBaMHU U
OCHOBHBIMHM ONEPALMIMHU HAJl MHOKECTBAMH, PACCMATPUBAIOTCS IIPUMEPBI IPUMEHEHUS IS PELICHUS
3aJa4, a TaKXKe UCIOJIb30BAHUS B IPYTHX MaTeMaTHUECKUX KypcaX U y4eOHbIX ITPeIMeTax.



MECTO YYEBHOT' O KYPCA B YYEBHOM IIJIAHE

B 7—9 xnaccax usydaetcsi Kypc «BeposiTHOCTh U CTATUCTUKA», B KOTOPBIM BXOJST pa3leibl:
«IIpencraBneHre  JaHHBIX M ONKcCaTelbHAasi  CTATUCTUKAY;  «BeposTHOCTB»;  «DJIEMEHThI
KOMOWHATOpHUKNY; «BBenenue B Teopuro rpadosy.

Ha wusyuyenuwe gaHHOrOo Kypca OTBOAMT 1 ydeOHBI Yac B HEIENIO B TEUEHUE KaXKIOro Tojaa
00yueHnus, Bcero 102 yueOHbIX yaca.

COJAEP) KAHUE YYEBHOI'O KYPCA (ITO 'OAAM OBYUYEHUS)
7 kjacc

[IpencraBneHue NaHHBIX B BUje TaOIuIl, JUarpamm, rpaukoB. 3anojiHeHue TaOJull, YTeHUE U
MOCTPOCHHUE AMarpaMMm (CTOJOMKOBBIX (CTONOYATHIX) M KPYroBbiX). UTeHue rpadukoB peajbHBIX
nporeccoB. M3Bneuenne mHbOpMAM W3 qUArpaMM M TaOJIMI, WCIIONB30BAaHUE W HHTEPIIPETALIUS
JAHHBIX.

OnucarenpHas CTAaTHCTHKA: CpeaHee apudmeTHdeckoe, MeauaHa, pa3Max, HauOOoJbIIee H
HaMMEHbIIIee 3HaYeHUs1 Habopa YUCIIOBBIX JaHHBIX. [IpuMepsl ciyyailHON U3MEHYMBOCTH.

CrnyyaiiHblil SKcIIepUMEHT (ONBIT) M ciiydaiiHoe coObiThe. BepositHocTh M uyactoTa. Poib
MaJIOBEPOSITHBIX M HNPAKTUYECKU JOCTOBEPHBIX COOBITMH B mpHpojae M B obmectBe. MoHeTa u
UTpasibHasi KOCTh B TEOPUH BEPOSATHOCTEH.

I'pad, Bepmmna, pedpo. Crenenb BepimHbl. Yucino pédep M cymMMmapHas CTENEHb BEPIIUH.
[IpencraBnenue o cBs3HocTH rpada. Lenu u nuxisl. [Iytu B rpagax. O6xoxn rpada (3i1epoB myTh).
Pemenue 3a1a4 ¢ noMolsio rpagos.

8 kaace

MHOXeCTBO, 3JIEMEHT MHOXECTBa, MOJIMHOXecTBO. Omnepauuu HajJg  MHOKECTBAMU:
oObenuHeHue, nepeceueHne. CBOHCTBa omepaluii HajJg MHOXXECTBAMU: HEPEMECTUTENIBHOE,
coueTaTeNIbHOE, pacHpeleuTeIbHoe, BKIOYeHUs. lcrnonb3oBaHue rpauuecKoro npesiCcTaBICHUS
MHOKECTB JJIs1 OIIMCAHMSI PEAJIBHBIX IIPOLIECCOB U SIBJICHUH, IIPU PELICHUH 3a/1a4.

N3mepenue paccenBaHus JaHHBIX. Jlucniepcust U CTaHAAPTHOE OTKJIOHEHUE YHCIIOBBIX HAOOPOB.
Jnarpamma pacceuBaHusl.

DnemeHTapHble COOBbITUS CciaydaiHOro ombita. CiayyaiiHble coObITHs. BeposTHOCTH COOBITH.
OnbITBl ¢ PaBHOBO3MOXKHBIMM 3JIEMEHTapHbIMU COOBITHAMH. CiydaiiHblii BbIOOp. CBS3b MEXAY
MaJIOBEPOSITHBIMU U MTPAKTUUECKH IOCTOBEPHBIMU COOBITUSIMU B IIPUPOJIE, OOLIECTBE U HAYKE.

HepeBo. CBOWCTBaA 1€pEBBEB: €IMHCTBEHHOCTD IIyTH, CYIIECTBOBAHUE BHUCSYEH BEPILIMHBI, CBSI3b
MEX/1y YMCJIOM BepIlKH U uncioM pédep. [IpaBmino ymHoxenus. Pemenue 3aaay ¢ momolsio rpados.

[TpotuBononoxHble coObiTUsA. [uarpamma Oiinepa. OO0beaMHEHUE U NEPECEYCHHUE COOBITHIA.
HecoBmectHble coObiTus. DopMyna CIOXKEHHS BEpOSITHOCTEH. YCJIOBHas BepoOSITHOCTh. [IpaBumiio
yMHOXeHus. HesaBucumble coObiTHs. PeleHne 3agau Ha HaxX0XKJIEHHE BEPOSTHOCTEH C MOMOIIBIO
JiepeBa CIIy4aifHOTO YKCIIEPUMEHTA, JUarpaMm Jusepa.

9 kiacc

[IpencraBieHue qaHHBIX B BUAE TAOJIHUII, AUArpaMm, TpaUKOB, HHTEpIIpeTalys JaHHBIX. UTeHue
U TIOCTpOeHue Talull, [uarpamMm, rpauKoB 10 peaabHbIM JaHHbBIM.

[lepecranoBku u ¢akropuan. Couetanus u yucio coueranuil. Tpeyronbuuk [lackans. Pemienue
3a/1a4 C UCI0JIb30BAHUEM KOMOMHATOPUKH.

['eomerpuueckas BepossTHOCTb. CirydaiHbli BHIOOP TOUKU U3 (PUTYPHI Ha MIIOCKOCTH, U3 OTPe3Ka
Y U3 IyTU OKPY’KHOCTH.

HcneiTanne. Ycenex u Heynada. Cepust ucHbITaHMM 10 nepBoro ycmnexa. Cepusi UCIBITaHUN
bepnymiu. BepostHocTu coObITHII B cepuu ucnibiTaHui bepHyiiu.

CnyyaiiHast BeIMYMHA U paclpezesieHue BeposTHocTel. [IpuMeprl MaTeMaTHUECKOTO OXKHIaHUs
KAK TEOPETHUYECKOrO CPEIHEr0 3HAYEHHs BEIMYMHBL. MaTeMaTH4ecKoe OXUIAHUE W JUCIEPCUs



CJIy4aliHOM BEJINYMHBI «YUCIIO YCIIEXOB B CEpUM UCTIBITAHUNA bepHymm.
[lonstue o 3akoHe OonblIMX uyucesd. VM3mepeHue BeposTHOCTEH € MOMOLIbIO0 4yacToT. Ponb u
3HAa4YEeHHE 3aKOHA OOJIBIINX YHUCEN B IPUPOE U OOIIECTBE.

IJIAHUPYEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUS PABOYEI
IMPOT'PAMMBI KYPCA (IIO TOAAM OBYYEHMUA)

[IpeameTHbIe pe3ynbTaThl OCBOCHHUS Kypca «BeposTHOCT, W cratuctuka» B 7—9 Kiaccax
XapaKTEePU3YIOTCS CAEAYIOIUMH YMEHUSIMU.
7 kjaacc

* UuraTh HHPOPMALINIO, TIPEACTABICHHYIO B Ta0JIMIaX, HA TUAarpaMMax; MPeJICTaBIsATh TaHHBIE B
BUJi€ TAaOJIUII, CTPOUTH AUArpaMMbl (CTOJIOUKOBBIE (CTOIOUATHIE) U KPYTOBBIE) 110 MaCCHBaM 3HAUYEHUI.

»* OnHUCHIBaTh U HHTEPIIPETUPOBATH PEATbHBIC YHCIOBBIC TaHHBIE, IPECTABICHHbBIC B TaOIHIIaX,
Ha JlMarpamMmax, rpaukax.

» [Icionk30BaTh  [UISL  OMHMCAaHUS JIAHHBIX CTATUCTHYECKUE XapaKTEPUCTHUKU:  CpeIHee
apudmMeTnueckoe, MeinaHa, HauOoJIbIlIee 1 HAUMEHbIIIee 3HAYCHHS, Pa3Max.

» [ImMeTh mpencTaBiIeHNe O CIyd4aifHOH M3MEHYMBOCTH Ha MPHUMEpax IeH, (PU3MYECKUX BEIHYUH,
AQHTPOIIOMETPUUYECKUX JAHHBIX; UMETh MPEICTABICHUE O CTATUCTUYECKON YCTOHUYNBOCTH.

8 kiacc

= [I3Bnekarh U npeoOpa3oBbIBaTh MHPOPMALIMIO, IPEICTABICHHYIO B BHJE TaOJuUl, Juarpamw,
rpaduKoB; MPEJCTABIATh JaHHBIE B BUE TAONUIl, fUarpaMM, TpaduKOB.

* OnuchIBaTh JIaHHBIE C MOMOIIBI0 CTAaTUCTUYECKUX IOKa3aTeNe: CpeJHUX 3HAUEHUUH U Mep
paccenBaHus (pa3Max, TUCIIEPCHS U CTaHAAPTHOE OTKIOHEHHUE).

= HaxoauTh 4acTOTHl YMCIIOBBIX 3HAYEHUN U YACTOTHI COOBITHI, B TOM YHCJE MO pe3yjbTaTaMm
U3MEPEeHUH 1 HAOIIOACHUH.

= HaxoauTh BEpOSTHOCTU CIy4yallHBIX COOBITHI B ONbBITaX, 3Has BEPOSITHOCTH 3JIEMEHTAPHbIX
COOBITHIA, B TOM YHCIIE B OMBITaX C PABHOBO3MOYKHBIMU 3JIEMEHTAPHBIMH COOBITUSIMHU.

= Micrionib30BaTh rpaduiyecKue MOJEIH: IEPEBO CIIyIaifHOTO YKCIIEPUMEHTA, JUarpaMMbl Diijiepa,
YUCJIOBAsI MpsMast.

* OnepupoBaTh MOHATUSMHU: MHOXECTBO, IIOAMHOXECTBO; BBIIOJHATh OMNEpalUU  Haj
MHOXECTBaMU: 00bEeIUHEHNE, TIEPECEUCHHE; IEPEUUCIIAT JIEMEHThl MHOKECTB; IPUMEHSATh CBOMCTBA
MHO’KECTB.

* [lcnionp3oBaTh rpaduyeckoe MpeacTaBIeHUe MHOKECTB U CBSI3€H MEXAy HUMH JUIS OMUCAHUS
IIPOLIECCOB U SBJIEHUH, B TOM UHMCJIE NIPU PELICHUH 3a/1a4 U3 IPYrUX yueOHBIX MPEIMETOB U KYpCOB.

9 kaace

= [13Bnekath U npeoOpa3oBbIBaTh HH(POPMAIINIO, IPEICTABICHHYIO B PAa3JIUYHBIX UCTOUHUKAX B
BUJIE TaOJIMII, JUarpamm, rpauKoB; NPEACTaBIATh JaHHBIE B BUIE Ta0JIULL, 1UarpaMM, rpauKoB.

» PeriaTh 3aJayd OpPraHU30BaHHBIM MEpeOOPOM BapHAHTOB, a TaKXe C HCIOIb30BAHUEM
KOMOMHATOPHBIX MIPABUII U METOJIOB.

* lcnionp30BaTh ONUCATEIbHBIE XAPAKTEPUCTHKH 11 MACCUBOB YHUCIIOBBIX IaHHBIX, B TOM YHUCJIE
CpellHHE 3HAaYEeHHsI U Mepbl pacCEUBaHU.

* HaxoauTh 4acTOTHl 3HAYEHUH W YaCTOTHI COOBITHS, B TOM YMCJE MOJIb3YACh Pe3yjbTaTaMH
IPOBEAEHHBIX U3MEPEHUN U HAOIIOCHU.

* HaxouTh BEPOSTHOCTH CIIy4ailHBIX COOBITHI B M3yYEHHBIX ONBITaX, B TOM YHCIIE B ONbITAX C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU, B CEPUSIX UCIIBITAHUHN J0 MEPBOr0 YCIEXa, B CEPUAX
UcCIbITaHUu bepryiu.

= FIMeTh npecTaBieHue O CIy4YalHOW BEJIMYMHE U O PACIIPEAEIICHUHN BEPOSITHOCTEM.

HmeTsb npeacTaBiaeHUe O 3aKOHE OOJIBIINX YHCEN KaK O IPOsIBICHUN 3aKOHOMEPHOCTH B
CIIy4aifHOM U3MEHYHMBOCTH U O POJIM 3aKOHA OOJIBIIMX YHUCEN B IPUPOJE U 00I1IeCTBE



TEMATHYECKOE IINTAHUPOBAHHE

5 KJIACC
Ne HaumenoBanue pasaeoB MporpaMmbl Kosmecrso 1acos
n/n
1 Paznen 1. HarypanbHble uncna. JIefcTBUS ¢ HaTypaJlbHbIMU 43
YUCIIaMU
2 Pa3nen 2. Harnsinnast reomerpus. JIMHUM Ha mi1ockocTu 12
3 Paznen 3. OObIKHOBEHHBIE TPOOH 48
4 Paznen 4. Harnsinnast reomerpusi. MHOrOyroiabHUKA 10
5 Paznen 5. Jlecatuansie qpoou 38
6 Paznen 6. Harnsanas reomerpus. Tena u purypsi B 9
IPOCTPAHCTBE
7 Paznen 7. [loBropenue u 00001IeHHE 10
Bceero 170
6 KJIACC
Ne HaumenoBanue pasieoB IPOrpaMmbl Komuectso 1acos
n/n
1 Pasnen 1. Harypanbhble uncna. JleficTBUs ¢ HaTypaabHBIMU 30
quCIaMu
2 Paznen 2. Harnsmnas reomerpust. [Ipsimple Ha TIIOCKOCTH 7
3 Paznen 3. JIpobu 32
4 Paznen 4. Harnsannas reomerpusi. CuMMeTpus 6
5 Paznen 5.Boipakenus ¢ 6ykBaMu 6
6 Paznen 6. Harnsinaasreomerpust. @urypsel Ha III0CKOCTH 14
7 Paznen 7. [lonoxurenpHble 1 OTPULIATENBHBIC YHCIIA 40
8 Paznen 8. Harmsinnasreomerpust. @urypsl B IpOCTPaHCTBE 9
9 Paznen 9. [loBropenue, 0600IIeHNE, CHCTEMATU3AITHS 20

Bcero

170
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