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IMNOSACHUTEJBHAA 3AIIMCKA

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O IIPEIMETA «MATEMATUKA»

PaGouass mporpamma mno MareMaTuke Uil oOydarommxcst 5—9
KJIaCCOB pa3paboTaHa Ha ocHOBe PenepasbHOTO TOCYyIapCTBEHHOTO
00pa3oBaTEFHOTO CTaHAApTa OCHOBHOTO OOIIEero ooOpa3oBaHUS C
Y4E€TOM M COBPEMEHHBIX MHPOBBIX TPEeOOBaHMH, NPEABSBISIEMBIX K
MaTeMaTu4eckoMy  oOpa3oBaHWIO, M TPaJUuLMil  POCCHUICKOro
o0pa3oBaHMs, KOTOpHIE OOECHEYMBAIOT OBJAJICHHE KIIIOUYEBBIMHU
KOMIETEHUMUSIMH, COCTABJISIIOIIUMU OCHOBY JUISI  HENPEPBIBHOI'O
0o0pazoBaHUs u caMOpa3BUTHS, a TaKkxe LIEJIOCTHOCTh
OOIEKYJIBTYPHOTO, JHWYHOCTHOTO W  TIO3HABATEJIBHOTO  Pa3BUTH
oOyuarommxcsi. B paboueld mporpamMme yYTEHBI HMJIEHM W ITOJIOXKEHHUS
KoHreniuu pa3BUTHs MaTEeMaTUYECKOro oOpa3oBaHusi B Poccuiickoii
®eneparun. B smoxy mmdpoBoil Tpanchopmanmm Bcex cdep
YEJIOBEUYECKON  NESITEIbHOCTH HEBO3MOXHO CTaTh O0Opa30BaHHBIM
COBPEMEHHBIM 4EJI0BEKOM Oe3 6azoBou MaTeMaTU4EeCKOU
MMOATOTOBKU. Y’K€ B IIKOJE MaTeMaTHKa CIY>XUT  OIOPHBIM
MPEIMETOM JUIS HW3YYCHHUS CMEXKHBIX JUCHHMIUIMH, a IIOCJE IIKOJIBI
peanbHOM HE00XOJUMOCTHIO CTAHOBUTCH HEIIPEepPBIBHOE
oOpa3oBaHue, 9To TpedyeT ITOJTHOIIEHHOM 0a3oBoit
0011e00pazoBaTEILHON MTOJIrOTOBKH, B TOM qucie u
MaTeMaTH4ecKoil. DTo OOYCIJIOBJIEHO TEM, YTO B Halld JHU PACTET
YUCIIO npodeccuii, CBS3aHHBIX c HETIOCPEICTBEHHBIM
IIPUMEHEHUEM MaTeMaTHKH: M B cdepe SKOHOMHKH, M B OmW3Hece,
M B TEXHOJIOIMYECKHX OO0JIaCTsIX, U JaKe B T'yMaHUTapHBIX cdepax.
Takum o00pa3oM, Kpyr MIKOJBHUKOB, UISI KOTOPBIX MaTeMaTHKa
MOJKET CTaTh 3HAYUMBIM IPEIMETOM, PACIIMPSIETCS.

[IpakTryeckast TOJE3HOCTH MaTEMaTHKH OOyCIJIOBJIIEHA TEM, 4YTO
e¢ IMpeaMeToM SIBISIIOTCS (yHIaMEHTaJbHbIE CTPYKTYpPbl HAaIlero
MHpa: MNPOCTPAHCTBEHHbICE (OPMBI U KOJHMYECTBEHHBIE OTHOIICHHUS
OT TMPOCTEHIINX, YCBAaWBAa€MbIX B HEIIOCPEICTBEHHOM OIIBITE, [0
JIOCTAaTOYHO CJOXXHBIX, HEOOXOJMMBIX [JIs Pa3BUTHsI HAYYHBIX H
NPUKIAAHbIX uAek. be3 KOHKPETHBIX MAaTeMaTUYECKMX 3HAHUN
3aTpYJHEHO IOHMMaHHUE IPUHLUUIIOB YCTPONWCTBA M HCHOJB30BAHUS

COBpPEMEHHOH TEXHUKH, BOCIIpUSITHE U UHTEepOpeTanus
pazHooOpa3Hoit COLIMAIbHOM, 3KOHOMHUYECKOM, MOJIMTUYECKOM
nabpopmarun,  Madod(p(peKTUBHA  IMOBCEAHEBHAs  IPAKTHYCSCKAs

nesTenbHOCTh. KakiomMy 4enoBeKy B CBOEM JKU3HH HNPUXOAUTCS
BBIMIOJHATE PAacdyeThl M COCTABJIATH AJITOPUTMBI, HAXOIWTh U
MNPUMEHATE  (HOPMYIIHI, BIAJAETh  NPAKTUYECKHUMH  IIpHEMaMU
FeOMETPUYECKUX M3MEPEeHWH W TOCTPOSHMH, 4YWuTaTh HH(OpMaIuio,
MIPEACTABIEHHYIO B BUIIE Talmu,



auarpaMM ©u  rpadHUKOB, JKHTh B YCJIOBHSX HCOIPCACICHHOCTH U
IMMOHUMATh BEPOSITHOCTHBIN XapaKTep CITy9alHBIX COOBITHM.
OIHOBPEMEHHO C pacliupeHueM cdep NPUMCHCHUS MaTeMaTHKUA B
COBPEMEHHOM oOmrecTse BCE 0otee Ba’XHBIM CTAaHOBUTCS
MaTeMaTHIECKUN CTHJIb MBIIIICHUSA, TIPOSIBISTIOIITHUICS B
OmpenciCHHBIX yMCTBCHHBIX HaBbIKax. B mporecce H3ydYeHUs
MaTeMaTHKA B apceHall NMPUEMOB W METOIOB MBINUICHUS YeIOBEKa
€CTEeCTBCHHBIM 00pa30oM BKIIFOYAIOTCA WHAYKIUS ©  JICTYKIHA,
0000IICHNEe W KOHKpETHU3allvs, aHaJIW3 U CHUHTE3, KIacCHPUKAIUs U
cucTteMaTu3anus, abcTparupoBaHue u aHaJIOTHs. OOBEKTHI
MaTeMAaTHYECKUX YMO3aKIIOUYCHUH, IpaBUja HNX KOHCTPYHPOBAHHUA
PacKphIBAaIOT MEXaHU3M JIOTHUYCCKUX ITOCTPOCHHN, CHOCOOCTBYIOT
BbIpabOTKEe yMeHHUsi (OpMyJIUpOBaTh, OOOCHOBBIBATH M JOKa3bIBaTh
CYXJCHHUS, TEM CaMbIM Pa3BHBAIOT JIOTHYECKOE MBIIUICHUE. Bemgymas

pPoOIb IPpUHAAJICIKHUT MaT€MaTHuKE u B (bOpMI/IpOBaHI/II/I
aJ]FOpI/ITMI/IHeCKOﬁ KOMIIOHCHTBHI MBIINIJICHHUA W BOCIIMTaAaHHUH yMeHI/Iﬁ
,E[eﬁCTBOBaTL 10 3alaHHBIM ajaropurmam, COBCPIHICHCTBOBATH

U3BECTHBIC W KOHCTPYHPOBATh HOBBIC. B mpoliecce pemeHus 3amgad —
OCHOBOW y4eOHOW JesITeIbHOCTH Ha ypoOKax MaTeMaTUKu —
pa3BHBAIOTCA  Tak)Xe  TBOpYEcKas W  NPHUKJIAOHAST  CTOPOHBI
MBIIIICHUS.

OOyuenne MaremMaTuke JaéT  BO3MOXHOCTb  pa3BUBATh Yy
00y4arIMUXCsl TOYHYIO, palMOHAIBHYI0 W HMHGOPMATHBHYIO peub,
yMeHHe oTOMpaTh HamboJiee MOAXOASAIINE SI3bIKOBBIC, CHMBOJINYECKHE,
rpaduyecKre CpeicTBa JUIsl BBIPAKECHUSI CYXKJICHUW W HArJSIIIHOTO HMX
NpEICTaBIICHUA.

Heo0XoMMbIM KOMIIOHEHTOM OOlIel KyJIbTYypbl B COBPEMEHHOM
TOJIKOBAHUHU SIBJISIETCSl OOIlee 3HAKOMCTBO C METOJAaMH I[O3HAHUS
JIECTBUTEIBHOCTH,  NpPEACTABJICHHE O  TpeaMeTe W MeTohax
MaTeMaTHUKH, HMX OTJIMYHUH OT METOJIOB JIPYTHX €eCTeCTBEHHBIX U
ryMaHUTApHBIX HayK, 00 OCOOCHHOCTSIX MPUMEHCHHUSI MAaTeMaTHKH IS
pemieHuss  HaydHBIX W NPUKIAIHBIX  3agad. Takum  obOpaszom,
MaTeMarniyeckoe oOpa3zoBaHHWE BHOCHUT CBOH BKJIaJ B (QopmMupoBaHUE
o011eil KyJIbTyphI YeJIOBEKa.

H3yyenne  MaTeMaTHKH  TaKKe  CIIOCOOCTBYET  ACTETHYECKOMY
BOCIIMTAHUIO  4YEJOBEKa, IOHMMAaHWIO  KpacoTbl M  H3IIECTBa
MaTEeMaTHYECKUX PACCYXKJICHUH, BOCIPHUITHIO TI€OMETpPUYECKuX (opm,
YCBOCHHUIO UJIEM CUMMETPHUH.

HEJN 1 OCOBEHHOCTHU M3YYEHNA YUYEBHOI'O ITPEJIMETA
«MATEMATHUKA». 5-9 KJIACCBI

IIpuopurteTHbIMH 1eJsIMH 00yudeHHUsi MaTemaTuke B 5—9 kiaccax



ABJIAOTCA:

1. ¢dopmupoBanue NEHTPAJbHBIX MaTEeMaTHYECKUX IOHSITHUH (YHCIIO,
BEJIMYMHA, TIeoMeTpHuecKkas (Qurypa, II€peMEHHas, BEPOSITHOCTD,
pyHKIINA), o0ecneYnBaroONINX TIPEEeMCTBEHHOCTD 51
MePCIEKTUBHOCTh MaTEMaTHYECKOro 0Opa3oBaHUsI O0YydYarOIINXCS;

2. monBeneHHe OOydaromuxcsi Ha JOCTYIHOM JUISI HUX YPOBHE K
OCO3HAHHUIO B3aMMOCBS3M MaTEMaTHKH M OKPYIXKalollero Mupa,
IIOHMMaHHEe  MaTeMaTHKH KaK  d9acTH  oOmeld  KyJIbTypbl
4eJI0BEYECTBA;

3. pa3BUTHE  HWHTCIUIGKTYaJIbHBIX W  TBOPYECKHX  CIIOCOOHOCTEH
0o0ydaromuxcsi, I03HABATEIBHOW aKTUBHOCTH, HWCCIEA0BATEIIHCKUX
YMEHUM, KPUTHUYHOCTH  MBIIUICHHUS, HWHTEpeca K  U3YUYCHUIO
MaTeMaTHKH;

4. dopmupoBaHrne (QYHKIHOHAIBHOW MaTeMaTHYECKOW I'PaMOTHOCTH:
YMEHHSI pacIllO3HABaTh MPOSIBICHUS MaTeMaTHYCeCKUX ITOHSTHIA,
OOBEKTOB M  3aKOHOMEpPHOCTEHl B  peaJibHbIX JKM3HEHHBIX
CUTyallMsIX MW TMpPH HU3YUYCHHUH JAPYTUX Y4UeOHBIX HPEIMETOB,

OPOSIBICHUS 3aBUCUMOCTEMN "u 3aKOHOMEPHOCTEM,

dbopmynupoBate HX Ha S3BIKE MaTeMaTHKA W CO3/1aBaTh
MaTeMaTu4YecKue MOJEJIH, OPUMEHSATH OCBOCHHBIH
MaTEeMaTUYECKUN amnrmapar hine pemeHus NpaKTUKO-

OPHEHTHPOBAHHBIX 3aaad, WHTEPIPETUPOBATE H  OLICHUBATh
MMOJTY4YCHHBIE PE3yJIbTaThI.

OcHOBHBIC JIMHUM  COJEp)KaHWsl Kypca MmaremMatmku B 5—9

Kinaccax: «Ywuciia W BBIYMCICHUS», «Auredpa» («Anredpandeckue

BBIPOKECHUSD, «YpaBHEHUS u HEPaBEHCTBA»), «DYyHKINY,
«l'eomerpusi»y  («I'eomerpuueckne  ¢GUrypsl ¥ HUX  CBOHCTBay,
«H3mepenue T€OMETPUUYECKUX BEJIUYUHY), «BeposiTHOCTB u

CTaTUCTHKa». JlaHHbIE JIMHUW Pa3BUBAIOTCS MapaslelIbHO, KaXJaasi B
COOTBETCTBHUC COOCTBEHHOHN JIOTHMKOM, OJHAKO HE HE3aBHCHUMO OJHA OT
JpyTroi, a B TECHOM KOHTaKTe€ M B3auMojaeucTBuu. Kpome sTOro, MX
OOBENUHSIET JIOTHYECKAas COCTABIISIONIAS, TPAOUIIMOHHO TMPHUCYIIas
MaTeMaTHKe ¥ TPOHM3BIBAIOIIAS BCE MaTeMaTHYeCKHe Kypchl |
conmepxxarenbHple  guHHU. CdhopmynupoBanHoe B DenepaabHOM
rOCyJapCTBEHHOM 00pa30BaTEJIbHOM CTaHJapTeé OCHOBHOIO 0OIIero
o6pa3oBaHHs TpeboBaHNe «yMETh OIepupoOBaTh TTOHATHSAMU:
oIpe/ieIeHue, aKcuoMa, TeopeMma, JIOKa3aTeIbCTRO; yMeHue
pacrno3HaBaTb HCTHHHBIE M  JIOKHBIE BBICKA3blBaHMS, IPUBOJUTH
NpUMEpPbl U KOHTPHPHUMEPBI, CTPOUTH BBICKA3BIBAHUSA M OTPULIAHUS
BBICKA3bIBAHMUI» OTHOCHTCSI KO BCeM Kypcam, a (opmupoBanue
JIOTUYECKUX YMEHHUHM pachpejaensiercsi Mo BCeM rojaM oOOydeHHUs Ha
YpPOBHE OCHOBHOTO o00miero oOpa3zoBanust. CojepxaHue 0Opa3oBaHMUS,



COOTBETCTBYIOIIIEE MPEAMETHBIM  pe3yJibTaTaM OCBOCHHS  paboueit
[pOrpaMMbl, PaCIpPENeICHHBIM [0 ToJaM OOY4YeHHs, CTPYKTYPHPOBAHO
TakuM 00pa3om, 4TOObI KO BCEM OCHOBHBIM, MPUHIUIUAIBHBIM BOIPOCAM
oOyuarompecs:  oOpamiaaMch  HCOJHOKPATHO, 4YTOOBI  OBJIAJCHHUC
MaTEeMaTHYSCKUMH  TOHSITUSIMH M HaBbIKAMH  OCYIIECTBIISIIIOCH
MOCIeIOBAaTeIbHO M IOCTYNaTeJIbHO, C COOJIOJCHWEM MPHUHIIMIA
MPEEMCTBEHHOCTH, @ HOBBIC 3HAHHs BKJIIOYAJUCh B OOIIYI0 CHCTEMY
MaTeMaTHYCCKUX MPEICTABICHUH OOYYAIOINUXCS, PACHIUPSS U yriyOuisist
e¢, oOpasys MPOYHBIE MHO)KECTBECHHBIE CBSA3H.

MECTO YYEBHOI'O IIPEAMETA «MATEMATUKA» B YYEEHOM IIJIAHE

B COOTBETCTBUH c denepalibHBIM roCyJapCTBEHHBIM
00pa3oBaTeNbHBIM  CTaHAAPTOM  OCHOBHOTO  oO0miero oOpa3oBaHUs
MaTeMaTHKa SBIIACTCS O00s3aTeJIbHBIM IPEAMETOM Ha JaHHOM YpPOBHE
oOpaszoBanmsi. B 5—9 kiaccax yueOHbI mpenmer «Maremaruka
TPaJMIIMOHHO M3yYaeTcsl B paMKax CIEIYIOIIUX y4eOHBbIX KypcoB: B 5—6

KIaccax — Kypca «Marematuka», B [/—9 Kiaccax — KypcOB
«AnreOpa» (BKIIOYas SJIEMEHTHI CTAaTUCTHKH W TEOPUU BEPOSITHOCTEH)
u «I"'eomeTpus». Hacrosien IIpOrpamMMon BBOJUTCS

CaMOCTOSITeNIbHBIN y4eOHbIH Kypc «BeposiTHOCTh U CTAaTUCTHKAY.

Hacrosiie##t  mporpamMmoi#l  mpeaycMaTpuBaeTcsi  BBIJACICHHE B
y4eOHOM IUTaHe Ha HM3y4YCeHHE MaTeMaTHKh B 5—6 Kkiaccax 5 y4ueOHbBIX
4YacoB B HEJMEJIIO B TEUCHHUE KaXKIOro rojga obydeHws, B 7—9 wiaccax 6
y4eOHBIX YacOB B HEJEII0 B TEUCHHE KAXKJOro roja OOydeHHs, BCEro
952 y4ueOHBIX Haca.



IIVIAHUPYEMBIE PE3YJbTATBI OCBOEHUAYUYEBHOI'O
INPEIMETA «<MATEMATHUKA»
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMA

OcBoecHue y4eOHOro npeaMeTa «MareMaTHhKa» JOJIKHO
obecrieunBaTh NOCTIKEHNE Ha YpOBHE OCHOBHOTO oo1Iero
o0pa3oBaHUs CIICAYIOIIHX JIMYHOCTHBIX, METamnpeIMETHBIX u

OpeaAMETHBIX 06pa30BaTe.]'II>HLIX PE3yJIbTAaTOB:

JIMYHOCTHBIE PE3YJIbTATBI

JInuHocTHBIE pe3yabTaThl OCBOCHHUSA OporpamMmmsl yueOHOro
npeaMmera «MaTtemaThuka» XxapakTepu3yrTCs:

HanI/IOTI/I‘IeCKOC BOCIIUTAHUCE!

IpPOSIBJICHUEM HMHTEpeca K NPOLUIOMY M HACTOSIIEMY POCCHUMCKOU
MaTEeMaTHKH, IEHHOCTHBIM OTHOIICHUEM K JNOCTHKCHUSM
pOCCHUMCKHUX MaTeMaTUKOB WU POCCUHUCKOW MaTeMaTHYECKOM IIKOJIBI,
K MCIOJIb30BAHHUIO DTUX JOCTHI)KEHHUH B JIPYyrHX HayKaxX M MPUKIATHBIX
chepax.

['paxmaHckoe W JTyXOBHO-HPABCTBEHHOE BOCIIHTAHNE:

FOTOBHOCTBKO K BBINIOJIHEHHIO OOSI3aHHOCTEH TpakJgaHWHA U
peanu3aly €ro mpas, NPEeACTABICHHEM O MaTeMaTHYeCKHX OCHOBaX
(yHKIIMOHUpOBaHUS  pa3JIUYHBIX CTPYKTYp, SBJICHHH, MNpOLELYp
Tpa’kJaHCKOro oO0miecTBa (BBIOOPHI, OMPOCHI W TIpP.); TOTOBHOCTBHIO K
OOCYXJICHHIO JTHYECKHUX IMPOOJIeM, CBSI3aHHBIX C [MPAKTHYECKHUM
IIPUMEHEHUEM JOCTH)KEHUNW HayKH, OCO3HAHHUEM Ba>KHOCTH MOPAJILHO-
3THYECKHUX NMPUHIHIIOB B JICSTEJILHOCTH YYSHOIO.

Tpynosoe Bociuranue:

YCTaHOBKOﬁ Ha AKTUBHOC Y4YA4CTHUC B PCUHICHUU IMNPAKTUYCCKUX 3aaav

MaTeMaTH4eCKOU HanpaBJIECHHOCTH, OCO3HaHHUEM Ba)XKHOCTH
MaTeMaTHYECKOr0 O0Opa30BaHWUs HaA TMPOTSDKCHUH BCCH IKU3HU IS
YCHEILIHON poecCHOHAIBHON NEeSITeJIbHOCTU u pa3BUTHEM

HEOOXOJMMBIX yMEHHMH; OCO3HAaHHBIM BBIOOPDOM M  IOCTPOCHHUEM
WHAUBUIYAJIBHOH TPAaeKTOPMHU OOpa3oBaHUS M >KU3HEHHBIX IUIAHOB C
YYETOM JIMYHBIX HMHTEPECOB M OOIIECTBEHHBIX IMOTPEOHOCTEH.



DcreTnueckoe BOCIIMTAHKE:

CIIOCOOHOCTBHIO K OMOIMOHAIBHOMY W ACTETHYECKOMY BOCHPHSITHIO
MaTeMaTU4YeCKUX  OOBEKTOB, 3a7a4, pELIEHUN, pacCyKICHUM;
YMEHHIO BUJIETh MaTeMaTHIYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE.

LICHHOCTPI Hay4YHOT'O TIO3HAHMA:

OpHeHTalluel B  JESITeIbHOCTH Ha COBPEMEHHYIO CHCTEMY
HAy4YHBIX MPEJICTABICHUNW 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS
9eJI0BeKa, MOpUpPOAbl W OOIIecTBa, IMMOHMMAaHHUEM MaTeMaTHYEeCKOU
HayKHd KakK c(epsl 4eIToBEeYeCKOH AEsITEIbHOCTH, 3TAIlOB €¢ Pa3BUTHS
U 3HA4YUMOCTH JJIsl Pa3BUTHUA I[UBUIM3AIUU; OBJAJCHUEM S3BIKOM
MaTeMaTHUKN U MaTeMaTH4YEeCKOH KyJIbTypOM KaK CPEACTBOM ITO3HAHUS
MHpA; OBJAJCHHUEM MPOCTEHIINMH HaBBIKAMH HMCCJIEI0BATEIbCKOM
J1esIT€IbHOCTH.

dusnueckoe BocnuTanue, POPMUPOBAHKUE KYJIBTYPbI 3/I0POBbsl 1 IMOLIMOHAILHOTO
Graromnory4us:

FOTOBHOCTBIO IIPUMEHSTH MaTeMaTH4YeCKHe 3HaHHUs B HHTepecax
CBOCrO 3J0pPOBBs, BEICHUs 3J0pPOBOro obOpasza >XHU3HH (340pOBOE
nuTaHue, cOalaHCUPOBAHHBINA PEKUM 3aHATHII U OTABIXA, peryJsipHas
(puznueckas aKTUBHOCTH); c(hOpMHUPOBAHHOCTHIO HaBBIKa
pediekcun, TMpU3HAHWEM CBOEro IpaBa Ha OMIMOKY M TaKOro e
IpaBa APYyroro 4ejaoBeKa.

DKOJIOrMYecK0e BOCIIUTAHHUE:

OpUEHTallMeil Ha MNPUMEHEHHE MaTeMaTHYEeCKUX 3HAaHUW IS
peuieHust 3a7ad B OOJIACTHM COXPAaHHOCTH OKpYIKalollel cpenusl,
IUTAHUPOBAHUS IIOCTYIKOB M OLEHKH HX BO3MOXHBIX MOCJIEICTBUN
JUISL  OKPYJKarolied cpenbl; OCO3HAaHMEM IJIOOAIBHOTO XapakTepa
9KOJIOTHYECKUX MPOOJIIEM U IMMyTeH UX PELICHHUS.

JIMIHOCTHBIE Pe3yIIbTATHI, 00ECIICUNBAIONINE A/IATITAIIIIO 00YYAIOIIErocs K
M3MEHSIOIIMUMCS YCIOBUSM COLIMAIBHON U IPUPOIHOM CpeJIbl:

TOTOBHOCTHIO K  JEUCTBUSAM B  YCJOBHUSIX HEONPEAEIIEHHOCTH,
MOBBIIICHUIO YPOBHSI CBOE€H KOMIETEHTHOCTH Yepe3 IPaKTUYECKYIO
JIEATEJIbHOCTh, B TOM YHCJIE YMEHHME YUYHUTbCA Yy JApYrux JIoAeH,
nmpuoOpeTaTb B COBMECTHOM JI€STEIbHOCTU HOBBIE 3HAHUWs, HABBIKHU U
KOMIIETEHLIMU U3 OIbITa APYruX;

HCOOXOAUMOCTHIO B (OPMHUPOBAHHH HOBBIX 3HAHUW, B TOM YHCIIC
GopmynupoBaTh HIACH, MOHSITHS, THIOTE3bl 00 OOBEKTaX W SIBICHUSX, B
TOM 4YHCJIE paHEe HE W3BECTHBIX, OCO3HAaBaTh AC(PUIIMTHI COOCTBEHHBIX
3HAaHUN U KOMIIETEHTHOCTEMN, INIAHUPOBATH CBOC Pa3BUTHE;

CITOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIIHMIO, BOCIIPUHUMATH
CTPECCOBYIO CHTyallMI0O KaK BBI3OB, TpPEOYIOIUA  KOHTpPMED,



KOPPEKTHPOBATH IpUHUMaeMBbIe peureHus u nercTBUs,
(popMynupoBaTh W OIEHHUBATH PUCKH WU TMOCIEACTBUs, (OPMHUPOBATH
OTIBIT.

METAIIPEJAMETHBIE PE3YJIBTATbI

MeranpeaMeTHble  pe3yJbTaThl ~ OCBOCHHS  MPOTrpamMMbl  y4eOHOTO
mpeaMera «Marematukay XapaKTePU3YIOTCS OBJIAJICHUEM
VHUBEPCATIbHLIMU no3HABAMENbHBIMU Oeticmausimu,
VHUBEPCANbHLIMU KOMMYHUKAMUBHBIMU OCUCMEUAMU U  VHUBEPCATbHLIMU
PecYNAMUCHBIMU OCUCTNEUSIMUL.

1) Vhueepcanvhvie no3nasamesnvHble Oeticmausi obecneuusaiom
Gopmuposanue 6a306bIX KOSHUMUBHBIX NPOYECCO8 00YHAOWUXCSL  (0C80eHUe
MEemoO008  NO3HAHUSL — OKPYJICAIOWe20  Mupa;  NpUMEHeHue  J02UYeCKUXx,
UCCcIe008amebCKuUX onepayull, yMeHui pabomams ¢ uH@opmayueti).

ba3zoBble Jornyeckue aeiicTBUs:

BBIABJISATH u XapaKTepu3oBaThb CYHIECTBCHHBIC IIPpU3HAKH

MaTeMaTHYECKUX  OOBEKTOB,  IOHATHH, OTHOLICHUH  MEXIY
MOHSTUSIMU; dbopmynupoBaTh onpeleseHUs IOHSTHUM;
YCTaHaBJIUBATb CYILLIECTBEHHbIN MIPU3HAK KJaccudukanmu,

OCHOBaHUs 11 OOOOIICHUS W CpaBHEHUS, KPUTCPHUU IIPOBOIUMOTO
aHaITN3a;

BOCIIPUHUMATH, (QOPMYJIHPOBATH H IIPeoOpPa3OBBIBATH CYXKICHHS:
YTBEPAUTEIIFHBIC W OTpPHIATCIbHBIC, CIUHUYHBIC, YacCTHBIC W OOIIuE;
YCIIOBHBIE;

BBISIBIISITH MaTeMaTHYECKHWE 3aKOHOMEPHOCTH, B3aMMOCBSI3H H
MIPOTUBOPEYUS B (daxrax, JaHHBIX, HaOJIFOICHUSIX u
YTBEPKJICHUSX; npeanaraTh KPUTEPUH IS BBISIBIICHUSI
3aKOHOMEPHOCTEH ¥ IIPOTHBOPCUHIA;

JleaTh BBIBOJBI C MCIIOJIB30BAaHMEM 3aKOHOB JIOTUKH, AETYKTHUBHBIX U
UHAYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKJIIOUEHUN 110 aHaJIOrUuu;
pa3bupaTh JOKa3aTeIbCTBA MAaTEMAaTHUYECKUX YTBEPXIACHUN (TIpsIMbIE
M OT TIPOTHBHOTO), TIPOBOJUTH CAMOCTOSITEILHO  HECIJIOXKHBIS
JloKa3aTeabCcTBa MaTeMaTHYECKUX (akTos, BBICTpauBaTh
apryMeHTalulo, OPUBOJIUTH opUMepbl u KOHTPIPUMEDHI;
00OCHOBBIBAaTh COOCTBEHHBIE PACCYXICHUS,

BBIOMpaTh  crmoco®  pemieHuss  yd4eOHOW — 3amadd  (CpaBHHUBATh
HECKOJIbKO BapHMaHTOB pEIIeHMs, BbHIOMpaTh Hanbojee IMOIXOMSIINT
C Y4€TOM CaMOCTOSITEIIbHO BBIJCIICHHBIX KPHUTCPHEB).

bazoBblie uHccaenoBaTebCKue IeHCTBHS:



HWCIOJIb30BATh  BOMPOCHI  KaK  HMCCJISIOBATEIBCKUA  HMHCTPYMEHT
TIO3HAHMS, bopmynmupoBaTh BOIIPOCHI, (pukcupyromnue
MPOTUBOPEYHE, npooiemy, CaMOCTOSITeIIbHO yCTaHaBIIMBATh
HCKOMOE M JaHHOE, (OPMHUPOBATH THIIOTE3Y, apryMCHTHPOBATH CBOIO
MO3ULINIO, MHEHHE;

MPOBOJUTH II0 CAMOCTOSITCIPHO COCTAaBIICHHOMY IUIaHY HECIOXHBIN
AKCIIEPUMEHT,  HeOOJbIIOe  HMCCISJOBAHHUE MO  YCTAHOBIICHUIO
0COOCHHOCTEH MaTeMaTHYEeCKOro OOBEKTa, 3aBHCHMOCTEH OOBEKTOB
MEXIy CO0O0ii;

CaMOCTOSITCIbHO  (POPMYJIIPOBAThH  OOOOIIEHWUSI W  BBIBOJABI IO
pe3yJibTataM MPOBEICHHOTO HaOJIIOACHUS, HCCIICIOBAHUS,
OLICHUBATh JOCTOBEPHOCTh IIOJIYUYCHHBIX PE3yJIbTATOB, BBIBOJIOB U
0000111IeHNT;

MMPOTHO3UPOBATh  BO3MOXKHOE  pa3BUTHE  MpoIecca, a  TaKKe
BBIJIBUTATh TPE/IOI0KEHHUSI O €r0 Pa3BUTHH B HOBBIX YCJIOBHUSIX.

Pabora ¢ nndopmanueii:

BBISIBIIAITH HEIOCTATOYHOCTH W HM30BITOYHOCTH HH(OpMAaInnM, ITaHHBIX,
HEOOXOAMMBIX ISl PEeUICHUS 3a/1a4H;

BBIOHPATH, AHAJIU3UPOBATh, CHCTEMATU3UPOBATh u
WHTEPIPETUPOBaTh HMH(MOPMAIIMIO  Pa3JIMYHBIX BHUJIOB U (opm
MPEICTaBIICHUS;

BbIOMpaTh GOpMy NpeacTaBieHUus] HHOOPMAMU W WUIIOCTPUPOBATH
pelraeMble 3aJadyd CXeMaMH, JuarpamMmaMmu, HHOM rpadukoil m ux
KOMOMHAILSIMH,

OIICHUBATH HaJIS)KHOCTh uHbOpMaIUU o KPUTEPHUSIM,
NPEUIOKEHHBIM YYUTETIEM WIN copMySIMPOBAHHBIM
CaMOCTOSITEIIBHO.

2) Vuusepcanvivle KOMMYHUKaAmMueHvle oelicmeus
obecnequgaiom  COPMUPOBAHHOCHL — COYUAILHBIX — HABLIKOS
obyuarouuxcs.

Oommenue:
1. BocnpuHUMaTh U (HOPMYJIHUPOBATH CYXKICHHUS B COOTBETCTBUH C

YCIIOBHSIMH W TEJISIMH OOIICHHUS;, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh
CBOKO TOYKY 3p€HHA B YCTHBIX M IIMCBMCHHBIX TCKCTaX, JdaBaThb
IIOSACHCHUSA 10 xony PEUICHUA 3aJ1a4H, KOMMCHTHUPOBATH
ITOJTYYCHHBIH PE3yIbTaT;

B XOJic OOCYXIEHHs 3aJaBaTh BOIIPOCHI II0  CYIICCTBY
obcyx)maeMont TEeMBI, npoOIIEMBbI, pemaemMoit 3a71a4H,
BBICKA3bIBATH HnIacu, HAILICJICHHBIC Ha IIOUCK PECIICHUA;
COIIOCTABIISITh CBOH CYXJCHHUSC CYXICHHUSIMH IPYTHX YYaCTHUKOB
auanora, OOHApy)XHWBaTh pPAa3JIMdMEe M CXOJCTBO IIO3UIIHI; B



KOppekTHOU  ¢opme  popmysMpoBaTh  pas3HOTIACUS,  CBOU
BO3payKCHUS;

3. MOpeacTaBisITh  pe3yiabTaThl  pEHISHMs  3aJadd, OKCIEPUMEHTA,
WCCIIEIOBAaHUSA, MPOEKTa; CaMOCTOATSIBbHO BBIOWpaTh  ¢opmar
BBICTYIUICHHS C YYETOM 3ajJad IMpe3eHTaluu H OCOOCHHOCTEH

ayJUTOPHH.
CoTpyIHHYECTBO:

IMOHMMAaTh M HCIIOJB30BaTh IIPEUMYyIIECTBAa KOMaHIHOW WU
WHJIMBUTyalbHOMU padoThI npu peuieHnu Y4eOHBIX
MaTeMaTHYeCKUX 3a11a4; IIPUHUMATh eib COBMECTHOM

JIeSITEIBHOCTH, TUJIAHUPOBATh OPTaHU3AIMI0O COBMECTHOW paboOTHI,
pacupenessitb BUIBI paboOT, JOrOBAPUBATHCS, OOCYKIAaTh IMPOIECC U
pe3yJbTaT paboThl; 00001IaTh MHCHUS HECKOJIBKUX JIFOJICH;
y4acTBOBaTh B TIPYNIOBBIX (opmax padoTel (00CyXIAeHHs, OOMEH
MHCHUSAMH, MO3TOBBIC MLITYPMbl H I[p), BBIIIOJIHATH CBOK 4YacCThb
paGoTBl W KOOPJAWMHUPOBATH CBOW JCHCTBHS C JPYTHMH YICHAMHA
KOMaH/IbI, OICHWBATh KAauyeCTBO CBOETO BKJAma B OOMIMM MPOIYKT IO
KpUTEpUsIM, CPOPMYITUPOBAHHBIM YYaCTHUKAMH B3aWMOJICHCTBUSI.

3) Yuusepcanvnvie pecynsamuenvle oeiicmasus obecneuusaiom Gopmuposanue
CMBICI08bIX YCNAHOBOK U JHCUSHEHHBIX HABLIKOG TUUHOCHIU.

CaMOOpFaHI/ISaL{I/IﬂZ

CaMOCTOSITEJIBHO COCTaBJISITh IJIaH, aJTOPUTM pemIeHus 3agadd (Wiu
€ro dYacTh), BBIOMpaATh CIOCOO pemIeHHs ¢ YyYEeTOM HMEIOIINXCS
pecypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpOBaTb U
KOPPEKTHPOBaTh BAapHUAHTHI PEHICHWH C y4E€TOM HOBOW HMH(MOpPMAIUH.

CaMOKOHTPOJIB!

BJIAJIETh  CIIOCOOAMH  CaMONPOBEPKH, CaMOKOHTpOJISI — IIporiecca u
pe3ysbTara pelieHus MaTeMaTHYecKOr 3aaauu;

MPEeABUACTh TPYITHOCTH, KOTOPHIE MOTYT BO3HHKHYTH IPH PEIICHUHU
3a7]a4i, BHOCHUTH KOPPEKTHBBI B JEATEIHLHOCTH Ha OCHOBE HOBBIX
00CTOSITENIBCTB, HAICHHBIX OMMOOK, BEISIBIICHHBIX TPYIHOCTEH;
OLICHWBATh COOTBETCTBHE peE3yJibTaTa JEATCIBHOCTH ITOCTAaBICHHON
eI W yCIOBUSIM,  OOBSCHSATH  NPHYMHBI  JTOCTHIKCHUS W
HEIOCTUKEHUS LeJu, HaXOJUTh OHINOKY, J1aBaTh OLIEHKY
MIPUOOPETEHHOMY OTIBITY.

[TPEJIMETHBIE PE3YJIbTATHI

HpeHMeTHLIe PE3YJIbTAaThI OCBOCHUA pa60qef/'1 nporpamMmbl
oo MaTeMaTHuKEe IMPEACTABJICHbBI IO TroJaaM O6y‘{€HI/I$I B



CICAYIONINX pasaeiax MporpaMMbl B paMKax OTICIBHBIX KYpPCOB: B 5—
6 kmaccax — Kypca «Marematuka», B /—9 Kiraccax — KypCOB
«Amnrebpay», «['eomeTpus», «BEpOSITHOCTh U CTATUCTUKAY.

Pa3BuTHE JIOTHYECKUX MPEACTABICHUNW ¢ HABBIKOB JIOTHYECKOIO
MBIIIUICHUST OCYIIECTBISICTCS Ha TPOTSHKEHWH BCEX JIET OOydYEeHUS B
OCHOBHOW  IIKOJIe B  paMKaxX  BCEX  Ha3BaHHBIX  KYPCOB.
TIpeamnoiaraercsi, 9TO BBITYCKHUK OCHOBHOM IIIKOJIBI CMOYET CTPOUTH
BBICKA3bIBaHWSI W  OTPHIIAHWS  BBICKa3bIBAHWM,  pacrio3HaBaTh
WCTHHHBIC W JIOKHBIC BBICKA3bIBAHUS, MPUBOANATH MPUMEPHI H
KOHTPIIPUMEPBI, OBJAJICET IMOHATUSIMH: OIpEAe/ICHHE, aKCHOMa,
TeopeMa, J0Ka3aTelbCTBO — M HAYYUTCS WCIIOJb30BAaTh WX TIPHU
BBITTOJTHEHUH YICOHBIX W BHEYYCOHBIX 3ajad.

PAGOYASA MMPOT'PAMMA YYEGHOI'O KYPCA
«MATEMATHKA». 5-6 KJIACChHI

HEJN U3YYEHUA YYEBHOI'O KYPCA

IIpuopuTteTHBIMHU LEeIAMH OOy4YEeHHsS MaTeMaTHKe B 5—6 Kiaccax
SIBIISTFOTCSI:

1. mpoposmkenue (hopmMupoBaHHs OCHOBHBIX MaTEeMaTHIECKUX
MTOHSITUH (aucio, BEJIMINHA, reoMeTpudecKas ¢urypa),
obecreynBaroIux MIPEeMCTBEHHOCTh u MEPCIEKTUBHOCTH

MaTeMaTU4YECKOro 00pa30BaHUs 00y4alOIMUXCs;

2. pa3BUTHE  WHTCIUIEKTYaJIbHBIX W  TBOPYECKHX  CIIOCOOHOCTEH
o0ydJarommxcsi, I03HABATCIBHOW aKTHBHOCTH, HWCCIEAOBATEIIHCKUX
YMEHUI, UHTEpeca K U3YyYEHUIO MaTeMaTUKU;

3. mnojaBeneHHe OOydYalOmMIMXCs Ha JOCTYIIHOM JUISI HUX YPOBHE K
OCO3HAHUIO B3aMMOCBSA3M MAaTEMaTUKU U OKPYXKalolIero MHUpa;

4. ¢dopmupoBanre (PyHKIMOHAILHOW MaTeMaTHYECKOH I'paMOTHOCTH:
YMEHHUsSI paclo3HaBaThb MaTeMaTHYECKHE OOBEKTBl B pPEATbHBIX
JKU3HEHHBIX CUTyalUusiX, IPHUMEHSITb OCBOCHHBIE YMEHUS IS
pelleHusl IIPaKTUKO-OPUEHTUPOBAHHBIX 3a1a4, UHTEPHPETUPOBATH
IIOJIy4€HHBIE pe3yabTaTbl W OLEHUBAaTb MX Ha COOTBETCTBUE
MPAaKTUYECKON CUTyaLIUU.

OcHOBHbBIC JIMHUW COJIEp)KaHUsI Kypca MaTeMaTHku B 5—6 kiaccax
— apudmMeTnyeckas H TEOMETpHUUEcKas, KOTOpPHIE pPa3BHUBAIOTCS
rapajuieJIbHO, KaXJas B COOTBETCTBHM C COOCTBEHHOH JIOTHKOI,
OJHAKO, HE HE3aBUCHUMO OJlHa OT JpYyrod, a B TECHOM KOHTaKkTe€ H
B3auMozaelcTBUu. Takxke B Kypce MOPOUCXOIUT 3HAKOMCTBO C
3JIEMEHTAMHU alreOpbl W OINMCATEJIbHON CTaTUCTHUKH.



N3zyuenne apu(METHIECKOTO MaTepuana HA4YMHAETCS co
CHCTEMAaTH3allMd W Pa3BUTHUA 3HAHUM O HATypaIbHBIX 4YHCIAX,
MOJy4eHHBIX B HadalnbHOM mkose. [Ipum >TOM coOBepHICHCTBOBAaHUE
BBIUUCJIUTEIBHON TEXHUKH M (OPMHUPOBAHME HOBBIX TEOPETUUYECKUX
3HaHUH COYETAaeTCs] C Pa3BUTHEM BBIUHCIUTEIBHON KyJIbTYpPBI, B
YacTHOCTH € OOyYEHHEM NPOCTEHIINM MpHUEMaM MPHUKHIKA W OLECHKH
pe3ysibTaToB BBIYUCIICHUM. N3zyuenue HaTypaJIbHBIX qucen
NpojoJKaeTcss B 6 Kijlacce 3HAKOMCTBOM C HadaJbHBIMU IOHSITUSIMHU
TEOPHUH ACITUMOCTH.

Jpyroit KpynHbIii OJOK B coaepXaHMM apU(PMETHYSCKON JIMHUU —
910 apod6bu. Hawano u3yueHuss OOBIKHOBEHHBIX W JECSITHYHBIX IpoOei
OTHECEHO K 5 Kiraccy. DTO TIEpBBIA dTall B OCBOCHHH ApoOei, Koraa
MIPOMCXOONUT 3HAKOMCTBO C OCHOBHBIMHM HIEAMH, IOHSITHUSIMH TEMBI.
[Ipu sTOM paccMoTpeHue OOBIKHOBEHHBIX JpOo0ei B TOJIHOM OOBEME
MPENIIECTBYST HM3YYSHHIO JIECSTUYHBIX IpOOei, 4YTO Iejecoo0pa3Ho C
TOYKH 3PEHHSI JIOTHMKHM W3JI0KSHMS] YHCIOBOM JIMHHMM, KOTJa IIpaBUia
JeHCTBUI ¢  JCCATHYHBIMH  JPOOSIMH  MOXHO OOOCHOBATh  y¥KE
HU3BECTHBIMHM aJITOPUTMAMHU BBIIIOJHEHUSI JAEHCTBHUM C OOBIKHOBEHHBIMU
IpoOsiMH.  3HAKOMCTBO € JECSITHYHBIMH  JIPOOSMH  PACIIMPUT
BO3MOKHOCTH  JUIS  TIOHMMaHHs  OOyYaloIIMMHCS  MHPHUKIAIHOTO
NPUMEHEHUsS HOBOM 3alHCH MIpHU H3YYCHUH OPYTHUX MOPEIMETOB U IIpHU
MIPaKTUYECKOM HCIIONb30BaHMU. K 6 Kilaccy OTHeceH BTOpOM JTam B
W3y4YeHUH JpoOeH, TAe TNPOUCXOJUT COBEPIICHCTBOBAaHWE HAaBBIKOB
CpaBHEHHUS u npeodpa3oBaHUs npobeid, OCBOCHHE HOBBIX
BBIUHUCJIMTEIBHBIX QJITOPUTMOB, OTTAYMBAHWE TEXHUKH BBIUYMCICHUM, B
TOM 4YHCJE 3HAYCHHMI BBIPAKEHUH, COJEpKaMX M OOBIKHOBEHHBIC, H
JIECATUYHBIC npoowu, YCTaHOBJICHHUE cBs3eH MEXIY HHUMU,
paccMOTpeHHE MPUEMOB pPEIICHUs 3anad Ha apodu. B Hauame 6 wiracca
MIPOMCXOINUT 3HAKOMCTBO C MOHSATHEM IMPOICHTA.

OCOOEHHOCTBIO HM3YUYEHHS IOJIOKUTEIBHBIX W OTPHLATEBHBIX YHCE
SIBJIIETCSL TO, YTO OHHM TaK)X€ MOTYT pPacCMaTpPUBATHCA B HECKOJIBKO
sranoB. B 6 kiacce B Hauarme wu3ydeHUs TeMbl «llonoxuTenpHbBIE U
OTpULIATEeNbHBIE 4YHCIIa» Bblaeisiercs: noaremMa «lLlemsle dwcma», B
paMKax KOTOpPOHl  3HAKOMCTBO C OTpPUIATENIbHBIMU  4YHUCIAMU U
JIEHUCTBUSIMH  C  TIOJIOKUTEIBHBIMH W OTPHUIATEIBHBIMHA  YHCIIAMU
MIPOUCXOINT HAa OCHOBE COJNEPIKATEIBHOTO MOAXO0Ja. DTO IO3BOJISICT Ha
JIOCTyITHOM YPOBHE€ IO3HAKOMUTBH YUAIIUXCsl MOPAKTUUYECKH CO BCEMHU
OCHOBHBIMH TIOHSITHSIMH TEMBI, B TOM YHCJ€ M C NpaBHJIAMHU 3HAKOB
pu BBITNIOJIHEHUH apu(METHISCKIX JEUCTBUH. WN3yuenue
panMoHAIIBHBIX YHCEJI Ha 9TOM HE 3aKOHYHTCS, a OyJIeT NPOIOHKEHO B
Kypce anreOpsl 7 Kilacca, YTO CTaHET CJEAYIONIMM IIPOXOJOM BCEX
MPUHIMIIHAIBHBIX BOIMPOCOB, TEM CaMBIM pa3elieHHe TPYIHOCTEH



obsierdaeT BOCHPHUSATHE Marepuaia, a paclpelesicHue BO BPEMEHH
CTIOCOOCTBYET MPOYHOCTH MPHOOPETAEMBIX HABBIKOB.

IIpu o0OyuyeHUM pCIICHHUIO TEKCTOBBIX 3aJady B 5—6 Kjaccax
HCHONIB3YIOTCST  apu(MEeTUYeCKHe  NPUEMbl  pelIeHHUs. TeKCTOBBbIC
3a/la4yy, pellaeMble MPU OTPAOOTKE BBIYKMCIWUTEIBHBIX HAaBBIKOB B 5—6
KJaccax, pacCMaTpUBAIOTCS 3ajJadyd  CICAYIONIMX BHUJOB: 3aJadyd Ha
JIBUWYKCHHE, Ha YacTH, Ha MOKYMKH, Ha PabOTy M MPOU3BOJAUTEIBHOCTb,
Ha TMPOLEHTh, Ha OTHOWIeHWs © npornopuud. Kpome Toro,
oOyuyaromuecs: 3HAKOMSTCS C MPUEMaMH pPEIICHHsS 3ahad mnepedopom

BO3MOXHBIX  BapHaHTOB, ydarcsi  paboratb ¢  wH(pOpmammei,
MIPEeACTaBICHHON B (opMme TaOnWIl WM JUarpaMM.
B pabodeit  mporpamMmMe = INPEAyCMOTPEHO  (OpPMHUpPOBAHHE

MIPOIEIEBTUYECKNX  alreOpandeckux IpenacTaBileHUMH. bykBa  Kak
CUMBOJI HEKOTOpPOrO 4YHCJIa B 3aBUCUMOCTH OT MaTeMaTH4ECKOI'O
KOHTEKCTa BBOJUTCS IOCTEIIEHHO. DbyKBE€HHas CHUMBOJIMKA IIHPOKO
HCTIONIB3YETCSI TIPEXIE BCEro s 3alliCH OOIMUX YTBEPXKACHUU H
NPENI0KEHUH, dbopmy, B 4aCcTHOCTHU JUIsL BBIYHCJICHUS
reOMETPUUYECKUX BEJIUYUH, B KAYECTBE «3aMECTUTENI» 4YMCJIa.

B kypce «MartemaTtuku» 5—6 KJIaccoB MpeiCTaBICHA HarIsgHas
reoMeTpHsi, HallpaBJICHHasi Ha pa3BUTHE OOPa3HOTO MBIIICHUS,
MIPOCTPAHCTBEHHOTO BOOOpaXXEHHs, N300pa3sUTEIbHBIX YMEHHH. DTO
BaXHbIA 3Tall B U3YYEHUM I€OMETPHUU, KOTOPBIH OCYIIECTBIACTCS Ha

HarjasgaaHO-IMIPaKTHUICCKOM YPOBHE, OonmurpacTcs Ha HarJsiaHoO-
06pa3Hoe MBIIIJICHUEC 06y‘{a101_unxc;[. Bbonpmras POJIb OTBOAUTCA
HpaKTH‘iCCKOﬁ ACATCIIBHOCTU, OIIBITY, OKCIICPUMCHTY,

MozenupoBaHuto. OOydyaromiuecs: 3HAKOMSITCSI C TI'€OMETPUYECKHUMH
¢purypamMm Ha TIOCKOCTH M B IIPOCTPAHCTBE, C HX IPOCTCUITHUMU
KOH(pUTYypanusiMu, ydaTcs H300pakaTb WX Ha HEIWHOBAHHOW W
KJIeT4aToil Oymare, paccMaTpUBAaIOT HUX I[POCTEilIne CBOWCTBa. B
npolecce M3y4dYeHHUs HarjasiJIHOM TeOMEeTpUM 3HaHUus, I[OJyUYEeHHbIE
oOyyarommMucss B HaYaJIbHOW IIIKOJE, CHUCTEMATU3HPYIOTCS H|
pacuIupPSIFOTCS.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJTAHE

CormacHo ywyeOHOMY TIulaHy B 5—6  Kjaccax  u3ydaeTcs
HHTErpUpOBaHHBIN npeaMer «MaremaTuka», KOTOPBIM BKJIIOYAET
apu(MeTHYEeCKU MaTepuaJ ¢ HalJSIIHYI0 TEOMETPHUIO, a TaKKe
OPONICACBTUYCCKHUE CBCIACHHUA U3 anre6p1)1, DJIEMCHTHBI JIOTUKHU U
Hayajia ONUCcaTEIbHON CTATUCTUKMU.

VueOHBIM IJIaH Ha HW3y4YeHHE MaTeMaTHKU B 5—6 Kilaccax OTBOIUT
He MeHee 5 yd4YeOHBIX YacoB B HENENI0 B TEUEHHE KaXKJAOTO Toja



0o0yueHust, Bcero He MeHee 340 y4ueOHBIX YacoB

COIAEPXAHUE YYEBHOI'O KYPCA (IIO 'OAAM OBYUYEHUA)
5 kaace

Hamypansnsie uucna u nynp

Harypamsnoe umcio. Psam wHarypanpabix umcen. Ywmemo 0.
M300pakeHne HaTypaJibHBIX 4YHCEJ TOYKAaMH Ha KOOPJAWHATHOM
(4uCcIOBOM) MPAMOH.

ITo3unuonHast cucTtemMa cuMuclIeHus. Pumckas HyMepauus Kak
MIpUMEpP HEMO3UIIMOHHON CUCTeMBl cuucieHus. [lecsaTuuHas cucremMa
CUHCIICHUS.

CpaBHEHHE HaTypaJIbHBIX YHCEJ, CPABHEHHE HATYpPAJIbHBIX YHCEI C
HyneM. CrocoOsl cpaBHeHUsA. OKpyTrIeHHE HATYPAIbHBIX YHCEI.

CrnoxxeHue HaTypaJbHBIX 4YHCEJ; CBOWCTBO HYJS MPH CIO0XCHHUH.
Bberantanme kak  geiictBue, oOpaTHOE  CIOXKEHHUIO. YMHOXKEHHUE
HATypaJlbHBIX YHCEN; CBONCTBA HyJNS W E€IUHHULIBI IIPH YMHOXKCHHM.
Henenne kak neiictBue, oOpaTHOe yMHOXeHHIO. KOMITOHEHTHI
JIEUCTBUM, CBSI3b MEXIY HUMU. ITpoBepka pe3yabTara
apudmMeTndeckoro neicTus. llepemecTuTenbHOE W COUYETATEIBHOE
CBOMCTBa (3aKOHBI) CJIOXKEHHS ¢ YMHOMEHHS, pacOpeeuTeIbHOe
CBOMNCTBO (3aKOH) YMHOKEHHS.

HUcnons3zoBanue OyKB JIs 00O3HaUeHHUS HEHU3BECTHOT O
KOMITOHEHTa M 3aIlTMCH CBOWCTB apu(PMETHYEeCKUX IACHCTBU.

Jenutenn W KpaTHbIEe YHCHA, pa3JoXEHHUE Ha MHOXHUTEIH.
IlpocTeie u coctaBHble uucia. [IpusHaku neaumocTtd Ha 2, 5, 10, 3,
9.JleneHue ¢ OCTaTKOM.

Crenenb C HATypallbHBIM IOKasaTeJaeM. 3alluCh 4YHUCIAa B BHJIE
CYMMBI Pa3psAHBIX CIIAraeMbIX.

YucnoBoe  BbIpa)XEHHUE. Briuncienue  3HaueHUNW ~ YMCIIOBBIX
BBIPA>XCHUMN; IIOPsIJOK BBIIIOJIHEHUs JAelicTBuil. Mcnonb3oBaHue Iipu
BBEIYMCICHHUAX TNEPEMECTHUTEIIBHOTO H  COYETAaTeIbHOTO CBOWCTB
(3aKOHOB) CIIOXKEHHUSI M YMHOXEHHS, PaCIIPEJIEIUTEIIBHOrO CBOMCTBa
YMHOEHHS.

/lpoou
IIpencraBnenne o npoOM Kak cHOCOO€ 3alMCH YacTH BEIIHMYHHBL.

OOpikHOBeHHBIE  apobu. IlpaBHibHBIE ©  HENpPaBWIBHBIE  JIPOOWH.
CMmemranHast JpoOb; TpeACTaBIeHHWE CMEIIaHHOW JApoOM B  BHIE
HENpaBWJIbHOH JpoOM W  BBIAGJICHHE I€JIOH 4YacTH 4HciIa U3
HENpaBUJIBHOW Apodu. HM3obpaxkenme napobeld TOYKaMH Ha YHCIOBOU
npsimoii.  OcHOBHOe  cBoiicTBO  apobu.  CokpamieHue  apoOei.



ITpuBenenne apodOm Kk HOBOMY 3HamMeHaTenmto. CpaBHEHHE HpoOEH.

CroxxeHrne M BBIYMTAaHHE JpoOeil. YMHOXXEHHE M JeJeHHUE NIpoOeii;
B3aMMHO-00paTHbIe ApoOn. HaxoskaeHwme dYacTh Meaoro M IEeJoro Io
€ro 4acTH.

Hecstnunas 3anuck npoOeit. IlpencraBieHue paecaTHYHON napoOu B
BUIE OOBIKHOBEHHOW. 300pakeHHWe ASCATHIHBIX ApPOOEH TouKkaMH Ha
9HUCIOBOM TpsiMoii. CpaBHEHHE IECATHYHBIX NpoOei.

ApudmeTnueckne OEHCTBHUS C ASCATUIHBIMH npobsimu. OKpyTiIeHUe
JIECSITUYHBIX IPOOCH.

Pewenue mexcmoewix 3aoau

Pemrenme  TeKCTOBBIX  3aad  apu(PMETHYSCKHUM  CIIOCOOOM.
Pemrenue noruveckux 3amad. Pemenwe 3amau  nepeOopoM  Bcex
BO3MOJKHBIX BapuaHTOB. lVcnosib30BaHWE TMIpU  PEIICHUH  3ajad4
TaOJIHI] U CXEM.

Pemienne 3apgau, coaepskalluMX 3aBUCUMOCTHM,  CBSI3bIBAIOLINE
BE€JIUYMUHBI: CKOPOCTb, BpEMs, pacCTOsIHUE; I1I€Ha, KOJHUYECTBO,
CTOUMOCTb. Enununesr  usmMepeHus: Macchl, 00BEMa,  IICHBI;
paccTosiHus, BpeMEeHHU, CcKopocTu. CBsi3b MEXAY €IUHHUIIAMU
U3MEPEHUS KaK10U BEJIUYUHBI.

PerieHre OCHOBHBIX 3a7a4y Ha ApOOH.

IIpencraBicHUe NAaHHBIX B BHJEC TAOJHIl, CTOJOYATHIX IHATPaAMM.

Haznaonaa zeomempusn

Harnsimaele npencraBieHusi o (urypax Ha INIOCKOCTH: TOYKa,
npsMas, OTpe30K,  JyHd, yrodu, JIoMaHasl, MHOTOYTOJIbHHUK,
OKPY>XHOCTb, Kpyr. Yroua. Ilpsimo#i, ocTpsiii, Tynoil U pa3BEpHYTHIH
YTJIBI.

JinHa oTpe3ka, METpUUYECKHE E€IWHUIBI AJIUHBL. JlIuHa JTOMaHOMH,
MEpUMETP MHOIOyTroiabHUKa. M3MepeHue Hu MOCTPOEHHUE YIJIOB C
IMOMOIIBIO TPAHCHIOPTHPA.

Harmsimaele  npencraBieHuss o uUrypax  Ha  INIOCKOCTH:
MHOTOYTOJIbHHUK;  MOPAMOYIOJIBHUK,  KBaJpaT; TPEyroJbHUK, O
paBeHcTBE DUTYD.

N3o6paxxenne ¢uryp, B TOM 4YHCIIe Ha KieTdaTron Oymare.
IToctpoenne koHbHUTrypamuii H3 dYacTed MNpsAMOIl, OKPYXHOCTH Ha
HEJIMHOBAHHOI M Kier4yaToi Oymare. lcriosib30BaHue CBOWCTB CTOPOH
U yTJIOB MIPSIMOYTOJIFHUKA, KBaJgpaTa.

IInomane OpsIMOYrodbHUKAa U MHOTOYTOJIbHUKOB, COCTAaBJICHHBIX U3
MPSAIMOYTOJILHUKOB, B TOM duciae ¢uryp, H300paXCHHBIX Ha
kieTyaToil Oymare. EnmHMIBI M3MEpeHUs IUIOMIAIH.

Harnsgaele  mpencTaBiIeHHMs O  IPOCTPAHCTBEHHBIX  (puUrypax:
MPSIMOYT OJIBHBIN napajiielIeTumnesI, KyO, MHOTOTPAaHHHUKH.



WM3o0pakeHne TIPOCTEHIMMX MHOTOTPAHHUKOB. Pa3BepTkum Kyba wH
nmapauienenuiiena. Co3gande MoJeNel MHOTOTpaHHUKOB (M3 Oymard,
MPOBOJIOKH, TJIACTHIIMHA U JIP.).

OO0BEM  OPsAMOYTONBFHOTO  Tapajuieienunena, Kyoa.  EnmHuAms
n3MepeHus oobpeMa.

6 xmacc

Hamypansnsie uucna

ApudmeTndeckue JACUCTBUS C MHOTO3HAYHBIMU  HATypalbHBIMU
yuciaMu. YMCIOBBIE BBIPpAXKEHUS, NOPSAOK AEHCTBUM, HMCHOIb30BAHUE
cKkOOok. Mcmonp3oBaHME TIPU  BBIUHUCICHUSIX IIEPEMECTUTEIBHOTO H
COYEeTaATEIbHOTO CBOICTB CIIOKCHHUS u YMHOKEHUSI,
pacrpeneaIuTeILHOTO CBOICTBa YMHOXCHUS. OxpyriieHue
HaTypaJbHBIX YHCE.

Jemutenn u KpaTHBIC YHCIA; HAWOONBINWI OOIMHUNA AEMUTEh U
HamMeHbIIlee oOmiee KpaTHoe. JeIuMOCTh CyMMBI W IIPOU3BEICHUS.
JleneHue ¢ OCTaTKOM.

Jlpoou
OOBIKHOBEHHAsT JIpoOb, OCHOBHOE CBOWMCTBO JpOoOM, COKpaIIeHue

npobOeii. CpaBHeHHME W yHopsiiounBaHue apoOeii. PereHue 3amad Ha
HaXO0XXJCHUE YaCTH OT IEJOTO M IEeJOoTOo 1Mo ero dactu. JIpobHoe dmcio
KaK pe3ynbTaT AelieHus. llpencraBieHUE NECATHUYHON ApoOWM B BHIC
OOBIKHOBCHHOM JPOOM M BO3MOXKHOCTH IIPEICTABICHUS OOBIKHOBCHHOM
apodu B Buae AecaTHUYHON. JlecsThuHbIE 1OpoOM W MeTpUYecKast
cuctema Mep. ApudmeTHyecKue OSUCTBUS M YHCIIOBBIC BBIPAXKCHUS C
OOBIKHOBEHHBIMHU U JIECATUYHBIMU JPOOSMU.

OtHomrenne. JleJeHne B JaHHOM  OTHOIIEHWH. Macmmrtao,
nponoprusi. [I[puMeHeHHE TPONOPIUN IPU pEIICHUN 3aaad.

Ilousitue mpoileHTa. BpBIYKUCICHHE TMPOIEHTA OT BEJIWYHAHBI U
BCJIMYHMHBI MO ©€¢ TMPOICHTY. BbIpa)KeHHWE IMPOICHTOB ICCITUYHBIMU
npobsmu. Pemrenwe 3amad  Ha TIPOICHTHL.  BeIpakeHHME OTHOIICHUS
BEJIMYMH B IIPOLICHTAX.

Ilonosicumenvuvie u ompuyamenvhvle Hucia

ITonoxurenbHble W oTpuuaTelbHble uucia. llenple uywucina. Moaynb
qucnia, reoMeTpuydecKas UHTEpHpeTanus MOAYJIs quca.
MN300pakeHre 4YHWcel Ha KOOpAWHATHOW  mpsiMmod. YucIoBBEIE
npoMmexxyTku. CpaBHeHUE ducell. ApudMETHYCCKUE JICUCTBUS C
MOJOXKHUTEJIbHBIMU U OTPULIATEJIbHBIMU YU CJIAMHU.

IlpssMoyrospHass cucremMa KOOpAWHAT Ha IulockocTu. KoopaumnHarsl
TOYKHM Ha IUIOCKOCTH, abcumcca u opamHata. llocTpoeHme Todek H
¢uryp Ha KOOPAUHATHON IIIOCKOCTH.



bykeennvie evipasicenus

ITpumenenne OyKB ISl 3allMCHM MaTEMAaTHYECKHUX BBIPAXKCHHUH H
npeiioxkeHnii. CBolicTBa apudMeTHUYeCcKHX JeicTBUi. BykBeHHBbIE
BBIPAXXCHUSI U YUCJIOBBIC MOJACTAHOBKU. DbyKBEHHBIE paBEHCTBA,
HaxOXXJCHHE HEU3BECTHOIO KOMMOHEHTa. DopmMynsl; (OpMYIIbI
IepuMeTpa ¢ IUIOMAAW NPSAMOYTOJBHUKA, KBajpara, oObema
napaulesjienuIe a u Kyoa.

Pewenue mexcmosvix 3adau

Pemrenme  TeKCTOBBIX  3aady  apU(PMETHYSCKHM  CIIOCOOOM.
Pemenne normueckmx 3agad. Pemenwe 3agau  nepebopom  Bcex
BO3MOJKHBIX BapUAHTOB.

Pemienne 3amay, coaepiKaluX —3aBUCHMOCTH, CBSI3BIBAIOIINX
BEJIMYMHBI: CKOPOCTb, BpEMs, pacCTOsSHHE; IeHa, KOJHYECTBO,
CTOMMOCTb; NHPOU3BOJUTEIBHOCTh, BpeMs, 00bEM padoTel. EnmHMIBI
U3MEpPEHHUs: MaccChl, CTOMMOCTH; pPACCTOSHHUS, BPEMEHH, CKOPOCTH.
CBsa3b MCXKAY CAUWHULAMU U3MECPCHUSA Ka)K,HOﬁ BCJIINMYUHBI.

Pemenue 3aaa4, CBA3AaHHBIX C OTHOWICHHEM, IMPOMOPUHUOHAJIBHOCTBHIO
BEJIMYMH, TIPOIEHTaMH; pEIICHWE OCHOBHBIX 3ajJad Ha JIpodou u
MPOLICHTBHI. OneHka W [PHUKHIKA, OKpYyIJIEHHE  pe3yJibTaTa.
CocraBnenue OYKBEHHBIX BbIpayKCHUM no YCIIOBUIO 3a/1a4u.
IIpeacraBienne mMaHHBIX C MOMOIIBIO Tabmui u auarpamm. Crosduarsie
AuarpaMmbl. YTCHUE U IMOCTPOCHUC. Yrenue KpPYTroBbIX OUarpamMm.

Haznaonaa zeomempusn

Harnsimaele mipencraBieHusi o (urypax Ha INIOCKOCTH: TOYKa,
npsmas, OTpPE30K, JIyd, yroi, JJoMaHasl, MHOTOYTOJbHHUK,
YeTBIPEXYTOJIBHUK, TPEYTOJIbHUK, OKPYKXHOCTh, KPYT.

B3anmMHoe  pacnomoxeHwe — JIByX ~ IpPsIMBIX Ha  MJOCKOCTH,
napajjeibHble IpPsIMble, NEPHEHAUKYJISIpHblE IpsiMble. lM3mepeHue
pacCTOosIHUI: MEXAy ABYMsl TOUKAaMH, OT TOYKM [0 HOPSIMOW; AJIHUHA
MapuIpyTa Ha KBagpaTHOU CETKe.

HNsmepenne u nocTpoeHHUE YIJI0OB C NOMOIIBIO TpaHcHopTupa. Buasl
TPEYTOJIbHUKOB: OCTPOYIOJIbHBIM, HOPSIMOYTOJbHBIN, TyHOYTrOJbHBII;
paBHOOEOPEHHBIN, pPaBHOCTOPOHHUMN. YeTHIpEXyTOJIBHUK, HPUMEPHI
4eThIpEXyroJbHUKOB. [IpsiIMOyroabHMK, KBaapaT: HCHOJIb30BaHUE
CBOWMCTB CTOpPOH, YIJIOB, nuaroHanei. M3o0pakeHne reoMeTpuYecKuX
¢uryp Ha HeIWHOBAaHHOW OyMare C WCIIOJb30BAaHUEM IIHPKYJIA,
JIMHEWKH, YrojibHHUKa, TpaHcrnoptupa. IlocTpoeHuss Ha kiaeTyaTou
Oymare.

ITepumerp  MHOTOyrompHmka. IlomstTne miomaau  GUTYypHI;
€IUHUIBI  u3MepeHus:  momanu. [IpubnmkeéHHoe - H3MepeHue
wromaan ¢Guryp, B TOM  YHCJI€ Ha  KBaJpaTHOW  CETKe.



ITpubnmxeéHHOEe M3MEpEeHHe UIMHBI OKPY)KHOCTH, IUIOIIAIHM KpyTa.
CuMMeTpHs: LeHTpajbHas, OCeBasl U 3epKaJIbHAs CUMMETPHUU.
ITocTpoeHne CHMMETPHYHBIX (UTYP.
Harmsigaele  npejacTaBiieHHMssT O NMPOCTPAHCTBEHHBIX  (DHUTypax:
rnapajuiejienune]1, KyO, npu3Ma, NHUpaMuia, KOHYC, LMJIMHApP, IIap M
chepa. HM3obOpaxeHnne MpoOCTpaHCTBEHHBIX ¢uryp. Ilpumepsr pa3BEpTOK

MHOFOFpaHHPIKOB, ]_[I/I.]'II/IH,Hpa Hu KOHyca. CO3HaHI/Ie MOﬂeHeﬁ
MIPOCTPAHCTBEHHBIX (uryp (m3 OyMmardw, NIPOBOJOKH, IUIACTHJIMHA |
ap.).

ITonsitTne oOBEMa; eaWHHUBI HW3MepeHHs oO0beMa. OOBEM mpsiMO-
YrOJILHOTO Tapajuiejenunena, Kyoa.

IUVIAHUPYEMBIE TPEJMETHBIE PE3VJIbTATBI OCBOEHHSI PABOYEM
I[TPOI'PAMMBI KYPCA (ITO TTOJIAM OBYYEHI )

OcBoeHne ydyeOHOTO Kypca «MaTemaruka» B 5—6 Kjaccax OCHOBHOI
IIKOJIBI JIOJDKHO OOecnedYuBaTh TOCTIDKEHHE CIEAYIOMNX IPEIMETHBIX
00pa3oBaTEIbHBIX PE3yIbTATOB!

5 kiacc

Yucna u eviuucienus

1. TloHmmaTh W NPaABUIBHO YHOTPEOJSIT TEPMHUHBI, CBS3AaHHBIC C
HATYypaJIbHBIMU  YHUCJIAMH, OOBIKHOBEHHBIMH U  JICCSATHYHBIMHU
JpoOsiMHU.

2. CpaBHHUBaTh u YHOPSI0YNBATH HaTypaJIbHbIC 4qucia,
CpaBHMBaTh B IIPOCTEHIIMX Ciydasx OOBIKHOBEHHBIE JpoOH,
JIeCATUYHBIEC IPOOH.

3. CoOoTHOCHTHP TOYKYy Ha KOOPAWHATHOW (YHCIIOBOHM) TIpAMOU C
COOTBETCTBYIOIIMM € YHCIIOM M H300pakaTb HaTypaJbHbIC
YHCIa TOYKAMH Ha KOOPJUHATHOU (YUCIIOBOW) TPSMOM.

4. BpmonHATE apu@METHYEeCKHe JNEHCTBHSI C HaTypaJIbHBIMHU
YHUCIIaMHM, C OOBIKHOBEHHBIMH JPOOSIMH B  NPOCTEHUIINX
cllyJasix.

5. BBIOJHATE NPOBEPKY, NPHUKHUJIKY pe3yJibTaTa BBIYUCICHUMN.

6. OkxpyrisiTh HaTypajibHbIE 4YHCIA.

Pewienue mexcmoesvix 3aoau

1. Pemate TekcTOBBIC 3amadu  apuPMETHYSCCKHM CIIOCOOOM U C
MOMOTIHIO OPTAaHU30BAHHOTO KOHEYHOTO Mepedopa BCeX BO3ZMOKHBIX
BapHUaHTOB.

2. Pemath 3amadm, COJEpIKAIHME 3aBUCHUMOCTH, CBS3BIBAIOIINC
BEJIMYUHBI: CKOPOCTh, BpeMs, PAaCCTOSIHHUE, IIeHa, KOJIHYECTBO,
CTOHMOCTb.

3. Hcmonp3oBaTh KpaTKUE 3aIUCH, CXEMbI, TaOJIWIIBI, OOO3HAYCHUS



10.

11.

MIpU pEUICHUN 3ajad.

Ilonp30BaTbCs ~ OCHOBHBIMU  €AUHHUIAMU  U3MEPEHUS:  IEHBHI,
MaccChl; PacCTOSIHHSA, BpPEMEHH, CKOPOCTH; BBIPaXaTb OJHHU
€IMHUIIBI BEIMYUHBI Yepe3 ApyTHeE.

H3Bnekats, AHAJIM3UPOBATH, OIICHUBATh nHpOpPMAIHIO,
MpeICTaBICHHYI0O B  Taljuie, Ha CTOJI0YaTOH  nHarpamme,
UHTEPOPETUPOBATh  MPEACTaBICHHbIE  JaHHBIC, HCIOJIb30BaTh
JIaHHBIE TIPU PEIICHUH 3a/1a4.

Haznaonan zeomempusn
ITonp30BaTbCSI T'COMETPUUCCKUMHU MOHSITHUSIMH: TOYKa, MpsiMas,
OTPE30K, JIyd, Yrojl, MHOTOYT'OJIbHUK, OKPY)KHOCTb, KPYT.
IIpuBoauTh mHpUMEpPBl OOBEKTOB OKPYIKAIOIICTO MHpPa, HMCIOIIUX
(opMy H3yUEHHBIX T€OMETpUUYECKUX (PUTYD.

Hcrnons30BaTh TEPMHUHOJOTHIO, CBS3aHHYIO C YTJIAMH: BEpIIMHA
CTOPOHA; C MHOTOYTOJIBHHMKAaMH: YIroj, BEpIINHA, CTOpPOHA,
JIMaroHallb; C OKPY>XHOCTBIO: pajuyc, AUaMeTp, LECHTP.

H306paxars HU3y4YCHHBIS T€OMETPUYECKUE ¢burypsr Ha
HEJIMHOBAHHOW M KjeTdaToii Oymare ¢ TIOMOIIBI0 LHPKYJIS U
JIMHEUKU.

HaxonuTe [IMHBI OTPE3KOB HENOCPEACTBEHHBIM HM3MEPEHHEM C
IIOMOIIBIO JIMHEWKH, CTPOUTH OTPE3KH 3aJaHHOW JJIMHBI; CTPOUTH
OKPY’KHOCTB 33IaHHOI'O pajuyca.

Hcnonp3oBaTh CBOWCTBA CTOPOH M YIJIOB NPSMOYTOJIBHHUKA,
KBajJpaTra JUisi WX IIOCTPOSHHsS, BBIYHUCICHUS IUIOIAAU U
repuMeTpa.

Bpruucnsate mepumeTp W IUIONIAJIb KBajpaTa, MPsIMOYTrOJIbHUKA,
¢uryp, cocTtaBIeHHBIX U3 MPSIMOYIOJHLHHKOB, B TOM 4HCJIE
¢dburyp, n3o0pak€HHBIX Ha KJeT4yaToil Oymare.

ITonbp30BaThCSI OCHOBHBIMH METPUUYECKHUMH €AUHUIIAMH U3MEPEHUsI
JUIMHBI, TUIONIAJIM; BBIpaXKaTh OJHHM €JIMHHIBI BEJIMYUHBI Yepe3
JApyrHue.

PacnioznaBarts rapajiieIenumne I, KyO, HCIIOJIb30BaTh
TEPMHUHOJIOTHIO: BepIIMHA, peOpo TrpaHb, HU3MEPEHHUs; HAXOJHUTh
U3MEpeHus Napajuiesenumena, Kkyoa.

Beraucnsite  00beéM  KyOa, Tmapaiuienenunena Io  3aJaHHBIM
U3MEPEHUSIM, TOJIL30BAThCS SIUHUIIAMU HU3MEpeHHs oOBeMa.
Pemarte HecnoXHBIE 3aadyd  Ha HM3MEPEHHE T'€OMETPHYECKHUX
BEJIMYUH B IPAKTHYECKUX CUTYAIUSIX.



6 KJ1ace

Yucna u eviuucnenusn

1.

3HaTh W TIOHHUMAaTh TEPMHUHBI, CBSI3aHHBIC C Pa3IMYHBIMU
BUJAMH YHCEI M CIOCOO0AMM MX 3aIliCH, MEPEXOJUTh (eCiau 3TO
BO3MOJKHO)OT OJIHOHM (DOpMBI 3aIMCH 4YHCiIa K JPYTOH.
CpaBHMBaTh MU YHOPSAOYMBATH IIEJIbIE YHCJIA, OOBIKHOBEHHBIE
U JeCSITUYHBIE ApOOW, CpaBHMUBATh YHCIA OJHOTO M Pa3HBIX
3HAKOB.

BemonHATE, codeTas yCTHBIE UM IIHCbMEHHBIE IPUCMBI,
apudmMeTnyeckrue JNSUCTBHUSI C HATypallbHBIMH W IEIBIMU
4HuciiaMHM, OOBIKHOBEHHBIMH U  JCCSTHYHBIMU  JpOOsIMH,
MNOJIOKUTEIbHBIMU U OTPULATEIILHBIMA YHCIAMM.

BeruncnsaTe 3HaUEHHUS YHCIOBBIX BBIPAXXECHUH, BBIMNOJIHITH
OPUKHUAKY U OIEHKY pe3yJbTaTa BBIYHUCICHHUN; BBIMOJIHSITH
mpeoOpa30BaHUs YHCIOBBIX BBIPAXXCHHWH Ha OCHOBE CBOWCTB
apu(PMETHICCKUX ICHCTBUIA.

CoOTHOCUTH TOYKY Ha KOOpJAUHATHOU HpsIMOU c
COOTBETCTBYIOIIUM €#l 4YHCIOM M H300pa)kaTh 4YHCIAa TOYKaAMHU
Ha KOOPJAWHATHON MNPsSIMOM, HaXOAUTh MOIYJIb YHCIA.

COOTHOCUTHh TOYKH B NPAMOYIOJIBHON cHCTEME KOOPAUHAT C
KOOpJMHATAMH 3TOI TOUKH.

OKpyTJISITh  Hedble YWCiIa M JeCSTUYHBIE ApOoOH, HaXOIAHTh
MPUOITHKEHUS YHCE.

Yucnosvle u 5yK3€HHble 8blPpAIICEHUA

1.

4.

Ilonumates m yHOTpeGH?ITB TCPMHUHBI, CBA3aHHBLIC C 3allMCbIO
CTCIICHU 4YHuCJIa, HAXOJUTH KBaJpaT U Ky6 qyucijia, BBIYUCIIATH
3HAYCHUS YHUCIIOBBIX BLIle)KGHPIﬁ, coCpiKalunux CTCIICHU.

[Tosib30BaTHCSI MpU3HAKAMU JIEJIMMOCTH, packiiabIBaTh
HaTypaJbHbIC YHCJIA Ha MPOCThIC MHOXKHUTEIH.

[Tonp3oBaTbCss ~ MacmITabOM,  COCTABJISITh ~ NPONOPLHUH U
oTHouieHusl. Vcronp3oBarh OYyKBBI JUIsi OOO3HAYEHMS] YHCEI
NpU  3alUCH  MAaTeMaTH4YeCKUX  BBIPAKEHHUM,  COCTaBIISITH
OyKBEHHBIC BBIpOKEHUS U (QOPMYJIBI, HAXOIUTh 3HAYCHUS
OyKBEHHBIX BBIpKEHU, OCYIIECTBIISIS HeoOXO0 MBI

ITOJICTAHOBKH M TPE0oOpa3oBaHMUS.
HaxonuTe HeM3BEeCTHBIH KOMIIOHEHT pPaBEHCTBA.

Pewenue mexcmoswix 3aoau

1.

PemaTb MHOTI'OIIaroBbIC TCKCTOBBIC 3aa4dmn apI/I(bMeTI/IquKI/IM
CIIOCOOOM.

PemaTI) 3aaa4u, CBsA3aHHBIC C OTHOIIICHUECM,
HpOHOpHI/IOHaHI)HOCTBIO BCJIMYHH, HpOHeHTaMI/I; pemaTL TpI/I



OCHOBHBIE 3a/1a4M Ha JPOOM M IPOICHTHI.

Pemare 3agaum, coneplkaliye 3aBUCHMOCTH,  CBSI3BIBAIOIIHE
BEJIMYUHBI: CKOPOCTb, BPEMsI, PACCTOSIHHE, II€Ha, KOJMYECTBO,
CTOMMOCTB;, TPOHU3BOIUTEIBHOCTH, BpeMs, o00BEMa pabOTHI,
HCTIONIB3YsI  apu(MeTHdeckue JeUCTBHS, OLEHKY, NPUKUIKY;
TIOJIB30BATHCS eIMHULIAMHU M3MEPEHUSI COOTBETCTBYIOIINX
BEJIMYHH.

CocTaBisiTe OyKBEHHBIE BBIPAXEHMs IO YCIOBHIO 3aJ1aul.
W3Bnekats wWHQOpPMAUIO, NOPEACTABICHHYIO B Ta0iWmax, Ha
JINHEUHOMH, cTrondyaToi U KpYroBOi auarpaMmas,
MHTEPIPETUPOBAaTh  IPEJICTaBICHHbIE  JAHHBIC; HWCIIOJb30BaTh
JIaHHBIE TIPU PEILICHUH 3a/1a4.

IIpencraBisath WHGOPMAIUMIO C IOMOIIBIO TaOJUIl, JAHCHHONH H
cTton0uaTol nuarpamMm.

Haznaonaa zeomempusn

1.

IIpuBoauTs NpUMEPHl OOBEKTOB OKPYIKAIOIIEI0 MHpPA, HMEIOIINX
dhopmy H3YyUYEHHBIX reOMETPUYECKUX ILUTOCKHUX u
MPOCTPAHCTBEHHBIX (UTYp, TPUMEPHI PABHBIX M CHMMETPHYHBIX
duryp.

H300paxars ¢ MOMOIIBIO IWPKYJsl, JUHEHKH, TPaHCIOPTHpa Ha
HEIMHOBAaHHONW W  KJIeT4aToil OyMare W3ydeHHBIE IUIOCKHE
reoMeTpudyeckue GUryppl W KOH(QHTypamuu, CUMMETPUYHEIC
dburypsr.

ITosib30BaThCsI TE€OMETPUYSCKMMH TMOHSTHSIMH: PaBEHCTBO QUryp,
CUMMETpHUS;  MCHOJIb30BATh  TEPMHUHOJIOTHIO,  CBS3aHHYI C
CUMMETpHEN: OChb CUMMETPUM, LIEHTP CUMMETPHUH.

Haxonute  BE€IMYMHBI  YIJIOB  WU3MEPEHHMEM €  IOMOIIBIO
TpPaHCIOPTHUPA, CTPOUTH YIJIbI 3aJaHHON BEJIWYMHBI, MOJIb30BATHCS
IIpU PEUICHUM 3ajad IpagyCHOM MEpOM YIJIOB; pacHo3HaBaTh Ha
qepTeKax OCTPBIA, MPSIMON, Pa3sBEPHYTHIM M TYNMOH YTIIBL.
BpluucnsaTe  AQiuHY  JIOMaHOM, IIEPUMETP MHOTI'OYT'OJIBHUKA,
HOJIb30BaThCsSl €IWHUIAMU HM3MEPEHUs! IJHUHBI, BBIpa)kaTb OJHH
€IUHULbl U3SMEPEHUS NJIMHBI YEPE3 APYyIrHeE.

Haxonutes, uUCnonb3yst 4EepTEKHBIE HWHCTPYMEHTBI, PACCTOSIHUS:
MEXAYy ABYMsI TOYKaMH, OT TOYKHU AO HOPsIMOM, JUIMHY IIyTH Ha
KBaJIpaTHOM CETKeE.

Brruncnsats JI0IIATh duryp, COCTaBJICHHBIX nu3
OpsMOYTOIBHUKOB, HUCIIOIB30BaTh paszbuenue Ha
NpsSIMOYTOJILHUKH, Ha paBHble (QUIyphl, JOCTpamBaHHE JI0
OpSIMOYTOJBHUKA;,  IMOJIB30BAaThCA  OCHOBHBIMH  CIWHHIIAMU

W3MEPEHUs IUIOIA/JW; BBIPAXaTh OJIHW €JIUHHUIBI H3MEpPEHHUS
IUIOIIAAN Yepe3 ApyTHe.



10.

11.

Pacno3naBaTh Ha MOZENSIX M HW300paKEHHSAX IMHPAMHUIY, KOHYC,

LWJIMHIP, HCIOJIb30BaTh TEPMHUHOJIOTHIO:  BEpLIMHA,  pedpo,
TpaHb, OCHOBaHHUE, pa3BEPTKa.

H3obpaxarts Ha KJIeTYaTOU Oymare MIPSIMOYTOJIBHBIA
rapasuiesenumne/.

Beruncnsate 00BEM OpAMOYTOJIBHOTO mHapajuielyiernunena, Kyoba,
IMOJIb30BaThCSI OCHOBHBIMHM €AWHUIIAMH H3MEpEHHUs 00BeMa;
BBIpaXXKaTh OJHHU €JWHUIBI U3MEPEHHsSI 00BEMa uepe3 JpyTrue.
Pemare HecnoXHBIE 3a7a4yd Ha HAXO0XXJACHHE TI'€OMETPUUYECKUX
BEJIMYMH B IPAKTUYECKUX CUTYaIUIX.



TEMATHYECKOE IIVIAHUPOBAHUE YUYEBHOI'O KYPCA (IIO I'OJJIAM OBYYEHHS)
5 kaacc (He menee 170 u)

Ha3Banue
pazaesia (TeMbl)
Kypca (4ucio
4acoB)

OcHoBHOe cojep:kaHue

OcHOBHbBIE BU/IbI I€AATEILHOCTH
00yJaroumuxcst

JJIEKTPOHHBIE
(uugposbie
o0pa3oBare/ibHbIE
pecypcbl)

HarypajibHble
LU (WER
JleiicTBUA C
HATypPaJIbHBIMHU
yucaamu (43 4)

Hecsatuunast cucrema
CUMCJICHMUS. Pan
HaTypaJlbHbIX YHUCCII.

Harypanpnbiii psin. Yucno O.

HartypanbHsble qucia Ha
KOOpAUHATHOU OpsIMOH.
CpaBHeHue, OKpYTIJIEHUE

HaTypaJbHbIX YHUCEJL.

Apudmernueckue JEHCTBUS C
HAaTypaJIbHBIMA YHCIIaMU.
CBoliCTBa HyJIsl IIPU CIHOXKEHUU
u YMHOYKE€HMUH, CBOMCTBa
€IUHUIIBI TIPU  YMHOXXCHHH.
IlepemecTurensHoe H
COYETATENBLHOE CBONCTBa
CIIOKCHHUS u YMHOXEHUS,
pacnpeneanTenbHoOe — CBOHCTBO
YMHOKEHHSI.

IIeJ'II/ITeJ'II/I U KpaTHbIC 4YuUCJIA,
Pas3JIOKECHUC quciia Ha
MHOHUTCIIN. I[C.J'ICHI/Ie (&

YuraTh, 3alUCHIBATH, CPABHUBATH
HaTypaJjlbHbIC YHCIIa; NpeaiaraTb M
o0cyxaaTh CIOCOOBI
YIOPS0OYMBAHUS YUCEIT.
HN3o0pakaThb KOOPJAUHATHYIO
MpsIMYIO, 0TMeYaTh YHClIa TOYKAMH
Ha KOOpJAMHATHOU psIMOH,
HAXOJAUTh KOOPAUHATHI TOUKH.
HccaenoBarb CBOMCTBA
HaTypaJbHOTO psifa, yucesn O u 1 npu
CJIOKECHHUU U YMHOXCHUU.
HUcnonn3oBarsb npaBujIo
OKpYTJIEHUS HATypaJIbHBIX YHUCEIL.
BoinoJaHsTh apupmeTuyeckue
AefcTBHS C HATYPAJIbHBIMU YHUCIIAMHU,
BBIYHMCIATh 3HAYCHHSI YHCIOBBIX
BBIpAXXEHUH CO CKOOKamu u 0e3
CKOOOK.

3anuceIBaTh NPOU3BEJACHHE B BHUJIE

CTEeTIeHH, 4YUTATH CTEIICHH,
HCHO0JIL30BaTh TePMHUHOJIOTHIO
(ocHoBaHmE, ITOKAa3aTeb),




OCTaTKOM.

COCTaBHBIE YHCIIA.
gexuMocTy Ha 2, 5, 10, 3, 9.

CreneHb

II0Ka3aTcCJICM.

HaTypaJIbHBIM

BBIYHMCJATH 3HAYEHHUS CTEIECHEH.
BbINOJHAT, NPUKHAKY U OUEHKY
3HAQYEHUH  YMCJIOBBIX  BBIPAXKEHUH,
npeaiaraTb U NPpUMEHATh NPUEMbI
PO BEPKHU BBIYNUCIEHUH.
Hcnoab30oBaTh MNPU BBIYHCJIEHHSIX
TIEPEMECTUTEIIEHOE W COYeTaTeIbHOe
CBOMCTBAa CIIOXKEHHUSI U YMHOXEHUS,

pacrpeenuTebHOe CBOWCTBO
YMHOXEHUS;  (OPpMYyJHPOBATH U
MPUMEHATH npaBuiIa
rnpeoOpa3oBaHus YHUCIIOBBIX

BBIDAKEHUH Ha OCHOBE CBOMCTB
apu(METHUYCCKUX JICHCTBHUM.




YucnoBble BBIPAXKEHMUS;
HOPSANOK ACUCTBUM.

Pemienne TEKCTOBBIX 3ajilay Ha
BCC apupMeTHIECKHe
JIeWCTBUsI, Ha JIBW)KEHUE U
ITOKYIIKH

HUccaenoBatb YHUCIIOBBIC
3aKOHOMEPHOCTH, BBI/IBUT'ATh "
000CHOBBIBATH TUNOTE3bI,
¢opmyaupoBaTh 00001eHHS U BHIBOABI
1o pe3yabTaram MPOBEJACHHOTO
HCCIICOBAHMSL. ®opMyIHPOBATH

onpejejieHUs1 JCIUTENsT U KPATHOTO,
HA3bIBATH JICIIUTCIIN M KpaTHBIC UHCIA;
pacno3HaBaTh IIPOCThIE U COCTABHBIC
ynucna; ¢GopMyJIupoBaThL U HPUMEHSTH
NPU3HAKHU JIEJIMMOCTU Ha 2, 3, 5, 9, 10;

NPUMECHATDH AJITOPUTM Pa3JI0KCHUA
quciia Ha OpPOCThIC MHOXHUTCIIN,
HAX0aUuTh OCTaTKHM OT JOCJIICHUA U

HCIIOJIHOC YaCTHOC.
Pacno3HaBaTrhb WCTHUHHBIC H JIOXKHBIC

BBICKA3bIBAHUS o HATypaJIbHBIX
yucliax, MNPUBOAUTL NpPUMEPbI U
KOHTPIIPUMEPHI, CTPOUTH
BLICKA3bLIBAHUSA u OTpUIIAHUS
BBICKA3bIBAaHU U o CBOMCTBaxX
HATypajdbHBIX YHCE.

KoncrpynpoBarts MaTreMaTH4ecKHne

NpeIoKeHUsS] C TIOMOIIBIO CBSA30K «I»,
«UIIN», KECIH..., TO... M.
Pematn TEKCTOBBIE
apudmeTnIecKumM
HCI0JIb30BATh

3aa4u
CII0COOOM,
3aBHCHMOCTH MCXKIY
BEeJINYNHAMU (CKOpOCTH, BpeMs,
paccrosiaue; IeHa, KOJIMYECTBO,
CTOUMOCTh W [p.): AHAJU3HPOBATH U
OCMBICIMBATH TEKCT 3a1a9u,

JJIEeKTPOHH
ble
(uudpoBbie
oOpasoBareJ
bHbBIE

pecypchl)




nepegopmympoBaTh yCIIOBHE,
HU3BJICKATH HE00X0/IMMBbIe JIaHHBIE,
YCTAaHABJIUBATDH  3aBUCUMOCTH  MEXAY
BEJIMYMHAMH, CTPOUTH  JIOTHUECKYIO
LIETIOYKY PacCy KICHUH.

MoaeanpoBaTh XOJ peLISHUs 3aaayu
c MIOMOIIBIO pUCYHKa, CXEMBI,
TaOIJIHIIEL.

IlpuBoautrs, pa3déuparb, OLUECHHBATH
pas3iIndYHbIC PCUICHUA, 3allMCU PCUHICHUH
TEKCTOBBIX 3ajJad.

Kputnyeckn oueHMBATBH IOJTYyYCHHBIN

pe3yJibTar, OCYLIECTBJISITH
CaMOKOHTPOJIb, MPOBEPsisi OTBET Ha
COOTBETCTBHE  YCIIOBHIO, HAXOJHMTh
OIINOKH.

Pemath 3azaun ¢ momMolinbro nepedopa
BCEX BO3MOXXHBIX BapHUAHTOB.

3HAKOMHUTBCSI € MCTOPUeH pa3BUTHS
apupMeTHKHU




Ha3Banue
pasjaena (TeMbl)
Kypca (4ucJio
4acoB)

OcHoBHOE coaep:xaHue

OcHoBHBIE BHABI 1€TEJIbHOCTH
o0yyarommxest

JIEKTPOHHBIE
(uudposbie
o0pa3oBaTe/ibHbI
e pecypchbl)

Harasanas
reoMeTpusl.
JIMHUM HA
niaockoctu (12

1)

Touka, mpsimasi, OTPe30K, Jyd.
Jlomanas. W3mepeHue AIUHBI

OTpe3Ka, METPUYECKUE
€IUHUIIBI HU3MEPEHUsl JJIUHBI.
OKpy>HOCTb U KPYT.
ITpakTrueckas pabota
«IlocTtpoenue y3opa us3
OKPY>KHOCTEI».

Yrom. Ipsmoit, OCTpBHIid,

TYImOW W pa3BECPHYTHIA YTIIHL.
HN3mepenue yrios.

IIpaxTryeckas pabota

«llocTpoeHue yrios»

Pacno3naBaTh Ha yeprekax, pUCYHKax,
ONMCHIBATD, HCTIONB3YsI
TEPMHHOJOTHIO, W  H300paxkaTh C
ITIOMOIIBIO YEPTEHKHBIX HWHCTPYMEHTOB:
TOUYKY, NpPSIMYyIO, OTPE30K, IIyd, YTOJI,
JIOMaHYI0, OKPY>KHOCTb.

Pacno3HaBaTh, NPHMBOAUTHL MNPUMeEPHI
00BEKTOB peajbHOTO0 MHpa, HMEIOINX
¢hopmMy wu3y4YCHHBIX (HUTYp, OLEHHBATH
WX JINHEHHBIEC pa3Mephl.

Hcnoab3oBaTh JUHEHKY U
TPAHCTIOPTUP KaK MHCTPYMEHTHI JIIsI
IIOCTPOCHUS Y U3MEPEHHUS: U3MEPATh
JUIMHY OTpe3Ka, BeJIMYUHY YTJIa;
CTPOUTH OTPE30K 3aJITaHHOU JJIMHBI,
yroJ1, 3aJJaHHOI BEJIMYUHBI;
OTKJIABIBATH IIUPKYJIEM PaBHbIE
OTPE3KH, CTPOUTH OKPY>KHOCTH
3ajlaHHOrO panuyca.Mzo0pakarhb
KOH(MUTYpaIUK TeOMETPHUIECKUX QUryp
M30TPE3KOB, OKPY)KHOCTEH, HX
yacTeld Ha HEJIMHOBAHHOMHU KJIETUYaTOU
Oymare; npeajaraTb, ONNChHIBATH U
00CyKIaTh CIOCO0OBI, AITOPUTMBI
TIOCTPOCHUS.

PacnoznaBare u u300pakare Ha
HEJIMHOBAHHOW W KJIeT4aTol Oymare




MPSIMOM, OCTPBIN, TYIIOH, pa3BEPHY THIN
YIJIbl; CPABHUBATH YTJIBI.

BbIuucjasTh JJIUHBI OTPE3KOB,
JIOMAaHBbIX.
IlonumaTtnb )/ HCIIO0JIB30BaATh npu

pelieHHH 3a4a4 3aBUCHMOCTH MEXIY
e TMHULIAMU METPUYECKOH  CHCTEMBI
Mep; 3HAKOMHUTBLCSI C HEMETPUUYECKUMU

CHCTEeMaMH Mep; BBIPakaTh IJIHHY B
Pa3IHYHBIX eIMHUIIAX U3MEPCHHUS.
HccaenoBath ¢buryps u
KOH(Hrypanuu, HCHOIb3ysl LUPPOBBIC
pecypcsl
OOLIKHOBEHHBIC|  T[po0E. IIpaBunbHBIC u | MonmeanpoBarsb B  rpaduyeckoii,
poou (48 1) HENPaBUJIBHBIE IpoOu. npeaMeTHOW  ¢opMe, C ITOMOIIBIO
OCHOBHOE  CBOWMCTBO  I1poOw. KOMIIbIOTEpAa TMOHSTHUS W CBOMCTBA,
CpaBuenune apobGeii. Croxenue | CBA3aHHbIE C OOBIKHOBEHHOMH IPOOBIO.
M BBIYATAHME OOBIKHOBEHHLIX | UMTATh M 3allMCBIBATH, CPABHUBATH
npobeit.  CmemanHas ApoOb. | OOBIKHOBEHHBIE  JPOOM, NpeaIararhb,
YMHOKEHUE u jgeineHre | O00OCHOBBIBATH M 00CYKAATh CHOCOOBI
OOBIKHOBEHHBIX Jpo0eit; YHOPSIOYNBAaHUS IPOOEH.
B3aWMHO-00paTHBIE JIpoou. HN306paxkars OOBIKHOBEHHBIC IpoOH
Pemenne  TEKCTOBBIX  3ajad, TOYKAMM Ha KOOPJAWHATHOW MPSIMOMU;
coJieprKaIInX npoou. HCIO0JIb30BATh KOOPIUHATHYIO
OCHOBHBIC 33/1a4¥ Ha JPOOU. HIPSAMYIO Ui CPABHEHUS APOOEH.
TipumencHue ByKs st DopMyINPOBATH, 3amUCHIBATE €
sanmen MATCMATHUCCKIX MOMOIIIb IO 6uych OCHOBHOE  CBOWCTBO
o N OOBIKHOBCHHOH JpOo0H; MCMOJIb30BATH
BBIPAKCHUH U MPEIIIOKECHUI .
OCHOBHOE CBOHWCTBO pobn TUIS
COKpameHuss Apo0ell W  TPHUBEACHHS

JIpoOH K HOBOMY 3HAaMEHATEJTIO.




IpeacTaBisiTh CMCIIAHHYIO 1IpoObh B
BUJE  HENPaBWIBHOW U  BBIIACIATH
[eJIYI0 YacTh YHCJIAa W3 HENPaBHIHLHOMN
poowu.

BpInoJHATH apupMeTHIECKHE
JelicTBUSL C OOBIKHOBEHHBIMH IPOOSMH;
NMPUMEHSTH CBOMCTBA
apu(pMEeTHICCKUX nercTBuil s

panyoHaIrU3ali BbIYUCICHUH.
BbINOJIHATL NPUKUAKY M OUEHKY
pe3yibpTaTta BBIYMCICHHUH; MNpeajaratb M
NPUMEHATH MPUEMBI NPOBepPKH
BBIYHCJIICHUH.

IlpoBoauThs mHCceIOBAHUSA CBOWCTB
npoOei, onupasch Ha  YHCJIOBBIC
SKCIEPUMEHTHI (B TOM  YHCIE C
TIOMOIIBIO KOMITBIOTEPA).

Pacno3HaBaTh HWCTUHHBIE U JIOXKHBIE
BBICKA3bIBAHUSI O JIPOOSX, NMPUBOAUTH
npuMepbl U KOHTPOPUMEPHI, CTPOUTH

BbICKAa3bIBAHUSA u OTpULlaHUA
BBICKa3bIBAaHUM.
Pemiath TCKCTOBBIC 3aaa4u,

colepkampe JApoOHBIC  HaHHBIC, U
3a/laud Ha HaXOXKIEHWE 4YacCTH 1IEJIOr0
M 1IEJOT0 II0 €ro 4acTH; BbIABJIATH HX
CXO/JICTBA M pa3jinuus.




MopeaupoBaTh XOJ pEIICHHUS 3aladn
c TIOMOIIBIO pUCYHKa, CXEMBI,
TaOIJIHIIEL.

IIpuBoanThL, pa3éupaTb, OLECHUBATH
pa3IuYHbIe PELIeHUs, 3allUCU pPEIIeHUN
TEKCTOBBIX 3a]1a4d.

Kpurnyecku oueHUBATH I10JyUYECHHbII

pe3ybTar, OCYILECTBIISTh
CaMOKOHTPOJIb, MPOBEPsisi OTBET Ha
COOTBETCTBHE  YCJIIOBUIO, HaXOIHUTh
OIIUOKH.

3HAKOMHUTBCA ¢ HCTOPUEH pa3BUTHS]
apuMeTHKU

Harasanas
reoMeTpHus.
MHOroyrojibHu
k(10 uv)

MHOroyroJIbHUKH.
YeThIpeXyrojbHUK,
MPSAMOYTOJILHUK, KBaJIpaT.

[MpakTudeckas pabota
«IToctpoeHnue

OpsAMOYTOJIBHUKA c
3aJaHHbIMU CTOpOHaAMU Ha
HEJIWHOBAHHOUW Oymare».

TpeyrojbHUK.

IMnomans u IEPUMETP
IPAMOYIOJIbHUKA u
MHOI'OYTOJIbHUKOB,
COCTaBJICHHBIX u3
IPsIMOYIOJIbHUKOB, €IUHHULIbI
U3MEPEHUS TUIOIIA M.

I[lepumeTp MHOTOYTOJIbHHKA

OnucbiBaTh, HCIOJIb3YS
TEePMHUHOJIOTUIO, H300paxaTh c
MOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB
U OT PYKH, MOACIHUPOBATH W3 OyMmaru
MHOT'OYTOJIbHUKH.

IIpuBoauTs HpUMEPbI  OOBEKTOB
pealbHOTO MHpa, HUMeEmux Gopmy
MHOIOYTOJIBHUKA,  HOPSIMOYTOJIbHHKA,
KBaJlpaTa, TPEYroOJIbHUKA, OLEHUBATH
UX JIMHEMHBbIE pa3Mepbl. BbIUHCIATD:

epuUMETp TPEYTOJIbHUKA,
OpSIMOYTOJIBHUKA,  MHOTOYTOJILHUKA;
IIoIIaAb IPSIMOYTOJIBHHUKA,
KBaJpara.

H3o6paxkars OCTPOYTOJIbHBIE,
MPSIMOYTOJIFHBIE u TYHOYTOJBHBIE
TPEYrOJIbHUKHU.




Ctpouts Ha HEJTUHOBAaHHOU "

KJIeT4aTon Oymare KBagpat u
MPSIMOYTOJIBHUK c 3aJJaHHBIMU
JUIMHAMU CTOPOH. HccnenoBath

CBOICTBa MPSIMOYTOJIBHMKA, KBajparta
IMyTEéM OJKCIEPUMEHTa, HaOJIoACHHUs,
U3MEPEHHUs, MOJICITUPOBAHMUS;
CpaBHMBaTh CBOWMCTBa KBaapara |
MIPSIMOYTOJIbHUKA.

Kouncrpyuposathb MaTeMaTH4ecKue
NpeIoKeHUsT € TIOMOIIbIO  CBSI30K
«HEKOTOPBIN», «ITI000M.

Pacno3zHaBaTh HCTHHHBIE U JIOXKHBIC
BBICKa3bIBaHUSI O MHOTOYT'OJIbHUKAX,
NMPUBOINTH npuMepbI u
KOHTPIIPUMEDBI.

HccnegoBath 3aBHCHMOCTB IUIONIAIH
KBaJipaTa OT JUIMHBI €T0 CTOPOHBI.
Hcnonb3oBarh CBOMCTBA KBaJIpAaTHOU
CEeTKHU JUTSE IIOCTPOCHUSA duryp;
pa3ouBaTthb MIPSIMOYT OJIbHUK Ha
KBaJ[paThl, TPEYTrOJIbHUKY;
COCTABJATH (QUIYpHl U3 KBaJIpaToB M
MPSIMOYTOJIbHUKOB M HaxOJUTh HX
IIomanb, pasouBath  GUIypel  Ha
NPSIMOYTOJIBHUKKM M KBaJpaTbl W
HaXOJIUTh WX IJIOIIAb.

BpIpa:kaTh BeIMYMHY DO B
pa3IuYHBIX eIMHUIIAX M3MEpEeHUst




METPUYECKON CHUCTEMBbI Mep, MOHMMATh
U UCHOJIb30BATH 3aBHCHUMOCTH MEXIY
METPUYECKUMH EIUHUIAMH H3MEpPEHHUS
TUTOIIaIH.

3HaAKOMUTHCHA c npuMepamMu
NpUMeHeHHsl ITUIOIIAJU W TepuMerpa B
MIPAKTHYECKUX  CHTYyalHUsX. Pemats
3agaqn u3 peanbHOU KU3HH,

npexjaratb M 00CYKIaTh pPa3IUYHbIE
croco0Obl pelieHus 3a1a4

JlecaTuuHbIE
npoou (38 1)

BbINoJHATH apupMeTHICCKIEC
EHCTBASL C  OECATHUYHBIMH JIPOOSMU;
BBINOJIHATH MNPUKUAKY M  OLEHKY
pe3yabTaTta BBIYUCIECHUN.

IlpumensTh CBOMCTBA
apupMETHISCKIX nencTBU s
panroHaaIu3alyd BbIYUCISHUH.
IpumensaTs NPaBHJIO OKpYIJeHUus

JIECATUYHBIX Jpo0eii. IIpoBoauTtn
HCC/ICOBAHUSL  CBOMCTB  JECATUYHBIX
npooei, OMnupasich Ha YUCIIOBBIC

SKCIIEPUMEHTBI (B TOM qucie ¢
MOMOIIBI0  KOMIBIOTEPA), BbIABHUIaTh
THIIOTE3bI Hu MPUBOAUTD HX
000CHOBaHUS.

Pacnmo3HaBaTh WCTHUHHBIE H JIOKHEBIE
BBICKA3bIBAaHUS O JPOOSX, NMPUBOAUTH
npuMepbl U KOHTPOPUMEPHI, CTPOUTH
BBLICKA3bIBAHUS " OTPpUIIAHUS
BBICKa3bIBAaHU.




Pemartnb TEKCTOBBIE 3aJ1a49u,
colepykamiue nApoOHBIE JaHHble, U Ha
HaxO0XJE€HHUE YacTH LEJOT0 U ILEeJ0ro
10 €ero  4YacTd; BBISIBJIATh  HX
CXO/ACTBA U PA3JINYMAL.

MojaeanpoBaTh XOJ pEIICHHUS 3aJadu
C TOMOIIBIO PUCYHKA, CXEMBI, TAOITHUIIBI.
IIpuBoauThL, pa3déupaTbh, OLCHUBATH
pa3Iu4HbIE peueHus, 3aMucHu
pELICHUN TEKCTOBBIX 3a]ad.
OnepupoBaTh JIPOOHBIMH YHCIAMH B
peanbHBIX dKU3HEHHBIX CUTYalHIX.
Kpurnyecku oueHUBATH IOJYyUYECHHbIH

pe3yibTar, OCYIIECTBIISATH
CaMOKOHTpPOJIb, IIPOBEPsIst OTBET Ha
COOTBETCTBHE YCIIOBHIO, HaxXoJIUTh
OIITNOKHU.
3HAKOMHUTBCSI € MCTOpPHUell pa3BUTHS
apudMeTHKH
Harnsaanas MHOrorpaHHUKH. PacnosHaBaTre Ha 4yepreskax, PUCYHKAX,
reoMeTpus. H3o0paxenue B OKPYKAaKLIeM MHpe IPsIMOYTrOJbHBIN
Tesia u purypbl | MHOIOTPaHHHUKOB. Mopenu napajuiesienuies, Ky0, MHOTOIpPaHHHUKH,
B IIpoCTpaHcTBe | TPOCTPAHCTBEHHBIX TEJ. ONHMChIBATD, HCII0JIb3Ys
(9 u) IIpsitMoyronbHbII TE€PMHHOJIOTHIO, OLIECHUBATH
IapauieICIuIIe]I, Ky6 JIMHCUHBIC pa3MEpPhI.
Pa3BépTKI/I Ky6a u r[pPlBO}]I/ITL npumMepbI 00BEKTOB
rapaJjuiejaenuIieaa. pcajlbHOTr0O MHpaA, HMCHOIIUX q)OpMy
MHOTOIpaHHHKA, IpPsIMOYTOJIBHOI'O

ITpakTrnaeckas pabota

. napaJuiesienurena, Kyoa.
«Pa3Béprka KybOax. P > 1Y

HN3o6paxkarhs ky0 Ha kieTyaTol Oymare.
O6BeM KyOa, TPSMOYTOIBHOTO HccaenoBarnb CBOMCTBA KyOa,




mapauICJICmuneaa

OpsAMOYTOJIBHOTO napajuiejaenuicaa,
MHOT'OTPAaHHUKOB, HWCIIOJIB3YsI MOICIIN.
PacnosHaBarthb n I/1306p2?l€aTl)

pa3BepTKH Kyba W mapajUIelenume/ia.
MopeaupoBaTh Ky0 M mapajieienunes
n3 OyMarnm ©W TIpOYMX MaTEpPHANIOB,
O00BSICHATH CNIOCO0 MOJAEIUPOBAHUSL.
Haxonuth wu3MepeHHs, BBIYUCIATH
IUIOMIab ITOBEPXHOCTH; O0BEM KyOa,
MIPSIMOYTOJIBHOTO rapauIeJIeTUIIe1a;
HCCJIEA0BATH 3aBHCHMOCTL OOBEMaA
Ky0a oT miuHBI ero peOpa, BBIABUIaTh
U 000CHOBBIBATH I'MIIOTE3Y.
Ha6aopaTe W NpPOBOAUTH aHAJIOTUH
MEXy MOHSITHUAMH IUIOIIAAN U 00bEMa,
nepuMeTpa M I1Jiomaan IMMOBEPXHOCTH.
Pacno3HaBaTh HCTHHHBIE U JIOXKHBIS
BBICKA3bIBaHWSI O  MHOTOIpaHHHKAaX,

NMPUBOINTH MpUMepPbI u
KOHTPIPHUMEDPBI, CTPOHUTH
BbICKA3bIBAHUS u OTpHULIAHUS
BBICKA3bIBAaHUH.

PemaTh 3a1aun U3 peaJbHON KU3HU

IloBTOpeHUE U
00o01IeHMe.
Pemenue
3ama4 Ha
pynknuonaan
HY10
rpaMoTHOCT(
44 )

[MoBTOpeHue OCHOBHBIX
MNOHSAATUH M METOJO0B Kypca 5
KJi1acca, 00001eHre 3HAHUN

BpruucisiTh  3HA4YEHHUS  BBIPAYKCHUH,
colep)KaluX  HaTypajdbHBIE  dYHCIHA,
OOBIKHOBEHHBIE W JIECSATHYHBIE JpOOH,
BBITIOJTHSTH IPEOOPa30BaHUS YHCEIT.

BeiOuparbs cnocod cpaBHEHHS 4HCE,
BBIUMCJICHUH, INPUMEHSATh CBONCTBA
apu(pMETHISCKUX NEUCTBUI s
panmnoHaNIM3aIu BBIYMCIICHUN.
OCyIecTBISTh CaMOKOHTPOJIb




BBIITOJIHIEMBIX NEUCTBUN Hu
CaMOMPOBEPKY pe3yibTara
BBIYMCJICHUH.

Pemrate 3amaum w3 peanbHOW JKU3HU,
OPUMEHATh MaTeMaTUYECKHE 3HaHUS
JUIsL  pelieHus  3ajady U3 ApPYrux
y4eOHBIX TIpenMeToB. Pemarts 3amaun
pa3HbIMU criocobamu, CpaBHUBATh
COCOOBI pemICHHs 3aIadyi, BBIOMPATH
panoHaJIBHEIA Cc10Cc00




6 kaacc (He menee 170 u)

Ha3Banue
pasjaena (TeMbl)
Kypca (4ucjIo
4acoB)

OcHoOBHOe cojiepikaHHe

OcHOBHBbIE BH/IBI 1eSITETLHOCTH
o0yyarommuxest

DJIEKTPOHHBIE
(uuppoBkIe
o0pa3oBare/ibH
ble pecypchbl)

HartypanbHble
uncia (30 1)

ApudmeTnueckue J1eHCTBUS

C MHOI'O3HAYHBIMU
HaTypaJbHBIMHU YUCIIAMMU.
YucnaoBble BBIPKCHUSI,
HOPSIIOK JeHUCTBUM,
HCIIOJIL30BaHUE CKOOOK.
OkpyriieHue  HaTypalbHbBIX
qHCEl.

Henurenu u KpaTHbIE
qucJa; HanOOIbIINHI
o0t JENUTEND "
HauMeHbIIIee ob1iee
KpaTHOE.

BrpinoHaTe apudgmMerHyeckue AeHCTBUSA
c MHOIO3HAaYHBIMU HaTypaJbHBIMU
4YHCIaMU, HAXOAUThb 3HAYEHHS YHCIIOBBIX
BBIpOKCHUH CO CKOOKamMu U 0e3 CKOOOK;

BBIYHCIATH 3HAYeHMs BBIPAXCHUIA,
coJieprKalux CTEICHH. BbinoaHATHL
NPUKHIRY u OLIEHKY 3HauYeHNH
YUCIOBBIX BBIpa)KCHUH, NPUMEHATH
NPHEMBI NPOBEPKHU pesyibrara.

Hcnoub3oBaTh npu BbIYMCJIEHUAX
MIepPEeMECTUTEIHHOE u coueTraTesbHOe
CBOMCTBA  CIIOXKEHMS U YMHOXCHU,
pacrpeneanTeabHoe CBOWCTBO

YMHOXEHHSA  OTHOCHUTEJIBHO  CJIOKEHHS,

CBOICTBA apU(PMETUUCCKUX ACHCTBUIA.




Paznoxxenune qucna Ha
IIPOCTHIE MHO>KHTEIIH.
JennmocTs CYMMBI u

npousBeneHus. Jlemenue c
OCTaTKOM.

Pemmenne TekCcTOBBIX 3amad

HccaenoBathb YUCIIOBBIC
3aKOHOMEPHOCTH, IPOBOJIUTH YHUCIIOBBIE

SKCIICPUMECHTHI, BbIIBUI'aTh "
000CHOBBIBATH I'MIIOTE3bI.

DopMyTHPOBATH onpeneJeHus
JIeUTeNIsi W KpaTHOro, HauOOJbIIEro
obmiero  geauTens W HaWUMEHBIIETO
o01rero KpaTHOTO, MPOCTOTO u

COCTaBHOI'O YMCEJ;, MCIIOJL30BaTh JOTH
MOHSITHS IPU PEILISHUH 3a/1a4.
IIpuMeHATHh AJTOPUTMBI BBIYHUCICHUS
HaWOOJNBILIErO  OOIIEro  AEHUTENsT U
HaWMEHBIIIETO OOIIero KpaTHOTO HBYX
YHCeJ, aJTOPUTM pPa3jI0KCHUs dYHciIa Ha
TIPOCTHIC MHOXKHUTEIIH.

HccaexoBaTh yCIOBHS ASITUMOCTH Ha 4 1
6. UccnemoBaTh, 00CYKAATH,
dopmyaupoBaTs U 000CHOBBIBATH
BBIBOJI O YETHOCTH CYMMEI,
MPOU3BEICHUS: IBYXUYCTHBIX YHUCEN, JBYX
HEUYCTHBIX 4YHCJIe, YETHOTO M HEYETHOI'O
YHCell.

HccaenoBarhb CBOMCTBA JIEJIMMOCTH
CYMMBI U TIPOU3BEJICHUS YUCEI.
IIpuBoauTH npuMepbI qucen c
3aJIaHHBIMU CBOWCTBaMH, PACHO3HABATH
BepHble U HeBepHbIe YTBEPXKIACHUS O

cBoOlcTBax 4yHced, ONnpoBepraThb
HEBEpPHBIC YTBEPXXIACHUS C ITOMOIIBIO
KOHTPIPUMEPOB.

KoncrpynpoBats MaTeMaTH4ecKHe




MPEIT0KEHUA C MOMOIIBK CBA30K «1»,
I, KECJIH..., TO... M.

Pemartnb TEKCTOBBIE 3aJ1a4u,
BKJTIOYAIOIHE HOHSATHS HEJIMMOCTH,
apu(PpMETHICCKUM cnocobom,
HCITOJIb30BATh epedop BCEX

BO3MOXKHBIX BapUaHTOB.
MojeJupoBaTh XOJ PEIICHUS 3aJadd C
ITOMOIIIBIO PUCYHKA, CXEMBI, TAOJINIIBI.
IlpuBoautrs, pa3déuparb, OLEHHBATH
pa3IUYHbBIC pEIICHUS, 3alliCH PEIICHUI
TEKCTOBBIX 3aJad.

Harasanas
reomMeTpusi.
IIpsimMblie HA
naockoctH (7 4)

[lepneHIUKYIISIpHBIE IPSIMBIE.
[lapanenbHbIe NPSMBIE.
PaccrosHue Mexny JByMs TOUYKaMHu,
OT TOYKH JI0 NIPSIMOi, IIMHA ITyTH HA
KBaJIpaTHOU CETKE.

[IpuMmepshl MIPSIMBIX B IPOCTPAHCTBE

KpuTnyecku oueHUBaTh OJTYYEHHBIN
pe3yabTar, HaXOIUTh OIINOKH,
OCYIIECTBIISITH CAMOKOHTPOJIb,

MIPOBEPSISt OTBET HA COOTBETCTBUE
YCIIOBUIO.

Pacno3HaBarh Ha YepTexkax, PUCYHKax
Cilydal B3aMMHOTO PAcCIOJIOKEHHS JBYX
MPSIMBIX.

HN306paxkaTs ¢ MOMOIIBIO YePTEKHBIX
MHCTPYMEHTOB Ha HEJIMHOBAaHHOM 1
KJIeT4YaToOl Oymare JiBe
TIepeceKaroIuecs NpsiMble, IBE
napajijiCJIbHbIC IPAMBIC, CTPOUTH
IPAMYIO, IEPIICHANKYIIAPHYTO IIaHHOﬁ.
IIpuBoaANTH NPUMeEPbI TAPAIUICTLHOCTH
W MEPHEHIUKYISIPHOCTH NPSIMBIX B
NPOCTPAHCTBE.




Pacno3sHaBaTh B MHOTOYrOJIbHUKAX
MIEPHEHANKYJISIPHBIC U MTapaJuIeIbHbIE
CTOPOHBI.

HN300paxarTs MHOTOYTOJIBHUKHM C
MapaIeIbHBIMU, IEPIECHANKYISIPHBIMA
CTOpPOHaMHU.

HaxoauTh paccTOSHUE MEXIy ABYMs
TOYKaMHM, OT TOYKH [0 MPSIMOH, IIUHY
IyTH Ha KBaJpaTHOM ceTKe, B TOM YHCIe
HCT0JIb3YsI IU(PPOBBIE pECypChl

{poou (32u)

OOBIKHOBEHHAS po0Bb,
OCHOBHOE CBOWCTBO JpoOwH,
COKpaIleHue IpoOeii.
CpaBHeHue u
yYIOpsiIOYNBaHUE JIpOOCH.
JlecaTuunbie poou )71
MeTpHUYeCKas cucrema
Mep.

Apudmerndeckue IeHCTBHA C
OOBIKHOBEHHBIMU u
JECATUIHBIMU APOOSMH.

OrHomenue. JleneHue B TaHHOM

OTHOIIIEHHUU. Maciura0,
MPOIIOPLIKSL.

ITonsitue TPOLIEHTA.
Brluucnenue  mpoueHTa  OT
BEJIMYMHBI W BEJIMYMHBI MO €¢
MIPOLIEHTY.

Pemienne  TekcToBBIX  3ajad,

CpaBHMBATh M YNOPSIA0YHBATH JPOOH,
BBIOHPATH CIOCO0 CpaBHECHUS APOOCH.
I[IpencraBiasiTh JASCSATUYHBIE JIpOOU B
BUIIE OOBIKHOBEHHBIX npo0ei "
OOBIKHOBEHHBIE B BHUJIE JACCATHYHBIX,
HCMOJb30BaTh IKBHBAJEHTHBIE
npeacTABJIEHHS APOOHBIX YHCENl MPU UX
CpaBHEHMH, MIPHU BBIYUCICHUSIX.
Hcnonp3oBaTh  JecATHYHBIE OpoOW  mpH
npeoOpa3oBaHUKM BEJIMYMH B METPHYCCKOU
cUcTeMe Mep.

BeimonusaTe apudmernyeckue NEHCTBHS C
OOBIKHOBEHHBIMH U IECATHYHBIMHU JPOOSIMHU.
Brrumncnsarte 3HAYCHUS BBIPAKEHUH,
CoJIeprKalX OOBIKHOBEHHBIE M JECSTUYHBIC
JIpoOH, BBIOIHATH HpeoOpa3oBaHus polei,

BBIOMpATh  CIOCOO, TPHUMEHSTh  CBOWCTBA
apru(pMEeTHIECKIX JercTBui JUIA
palMoHaIN3alMK BEIYUCICHHUH.

CocTaBisiTh ~ OTHOHICHWS W  TPONOPLUH,




coJieprKalux Japoou u
TPOLICHTHI.

[pakTnyaeckas pabota
«OtHouIeHne JUTAHEI
OKPY>KHOCTH K €& THaMeTpy»

HaxOJWTh OTHOLICHWE BEJIWYMH, JEIHUTh
BEIMYMHY B JaHHOM OTHolleHWH. Haxoauts
JKCIIEPUMEHTAbHBIM ~ MYTEM  OTHOIICHHE
JUTUHBI OKPYXKHOCTH K €€ THaMeTpy.
WHTtepnpernpoBaTs MacmTad Kak OTHOIICHHE
BEJIMYMH, HAXOAUTh MaclITad miaHa, KapTel U
BBIYHCIIATH PACCTOSHHSA, HCTIONIB3YsI MacITao.
OOBSICHATB, YTO TAKOE MPOLEHT, YIIOTPEOIATH
000pOTBI pEYH CO CIOBOM  «IIPOIEHT».
Brlpakath HpoOLEHTH B Ipo0sSX U IpoOu B
MIPOLIEHTAX, OTHOIICHHWE ABYX BEJIMYWH B
MPOLICHTAX.

BbIUMCHATS IPOLICHT OT YMCIIA M YHCIIO TI0 €T0
npoueHty. OKpyrisaTh ApoOM W TPOLEHTHI,
HaXOJWUTh MPHOIMKCHNS YUCETL.

Pemwatp 3amau  Ha  4acTH, NPOLCHTHI,
NPOTIOPIIMK, ~ Ha  HAXOXAEHHe  Japooun
(mporieHTa) OT BEIMYHMHBI U BEIUYMHBI 1O €¢
npobu  (mpomeHTy), npodu  (IpoIeHTa),
KOTOpPBIH COCTaBJIIET OJHA BEJIMYUHA OT
apyroii. IlpuBoauTh, pa3buparh, OICHUBATH
pasiuuHble  pelIeHHs, 3alkCH  PELICHHH
TEKCTOBBIX 3a/1a4.

W3Bnekarb wHpOpMaNW0 W3 TA0IMIl W
JUarpaMM, HHTEPIPETUPOBAaTh TaOIMYHBIE
JTaHHBIE, OTIPENIENATh HauOoJIbIIEE "
HaMMEHbIIEE U3 NPEICTABICHHBIX JaHHBIX

Harasanas
reoMeTpusl.
CumMmeTtpus(64)

OceBast CHMMETpHSL.
LleHTpanbHass CHMMETPHSL.

ITocTpoenue

Pacno3naBaTtsh Ha gepTexax u
n300paKeHUsAX, HM300pakaTh OT pPYKH,
CTPOUTH C TOMOIIBIO HHCTPYMECHTOB
urypy (oTpe3oxk, JIOMaHy1o,




CuMMEeTpHUYHBIX (UTYD.

ITpakTtuueckas pabora
«OceBasi CHMMETPHS.

CI/IMMeTpI/IH B IPOCTPAHCTBEC

TPEyTOJIbHHUK, MPSIMOYTOJIBHUK,
OKPY>XHOCTB), CHUMMETPUYHYIO JaHHOU
OTHOCHUTEJIBHO NPSIMOM, TOUKH.

Haxonurs mnpuMepbl CUMMETPUU B
OKpykaromem mupe. Moaeauposars U3
Oymarn naBe GUIyphl, CHMMETPHUYHBIC
OTHOCUTEJILHO MPsIMOM; KOHCTPYHPOBATh
TeOMETPUIECKHE KOH(UTYpaLHH,
HCTIONIb3YsI CBOMCTBO CHMMETPHUH, B TOM

quciie c HOMOIIIBIO IA(POBBIX
pecypcos.

HccaeanoBaThb CBOMCTBa U3YYEHHBIX
¢uryp, cBA3aHHBIE C CUMMETpPHEH,
HCIIOJIb3YSI DKCIIEPUMEHT, HaOII0eHue,
MOJEJTUPOBAHUE.

OO00CHOBBIBATD, OonpoBepraTb c

IMOMOIIBI0 KOHTPIIPUMEPOB YTBEP>KICHHS
0 cuMmeTpuu GUryp

BripaxkeHusic
oyxBamu (6 4)

I[Ipumenenne  OykB IS
3alucHu MaTeMaTHYEeCKUX
BBIPQXKEHUN u
npeioxkeHul. bykBeHHbIe
BBIPA)KEHUSI W  YHUCIOBBIEC
IMOJCTAaHOBKH.

BbykBennsie paBEHCTBa,
HaXO0XJE€HUE HEU3BECTHOTO

KOMIIOHEHTA.DOpPMYJIbI

Hcnmoan30BaTh
0003HaYEeHUI

OyKBBI JUTS
4qmucesl, TMpH  3alHuCH
MaTeMaTHYECKUX YTBEPXKACHUM,
COCTaBJISITh ~ OYKBEHHBIC  BBbIPAKCHUSI
110 YCJIOBUIO 3aJ1a4H.

HccienoBaTth  HECIOXHBIE  YHCIIOBBIC
3aKOHOMEPHOCTH, HCMOJIB30BaTh OYKBBI
JUISL UX 3aITHCH.

Bbrauciasts YHCIIOBOE 3HAUYCHHUE
OyKBEHHOTO BBIPaXXEHHSI NPH 3aJaHHBIX
3HAUYCHUSIX OYKB.

3anuceiBaTh GopMyJibl: OepuUMeTpa U




TUIOIIAAN  TPSIMOYTOJBHUKA, KBajpara;
JUTMHBI OKPY’KHOCTH, IUIOIIAAA KpyTa;
BBINOJIHATL BBIYHCIAEHHUSI [0 DTHUM
dbopmynam.

CocraBisITh hopmybL, BBIPAYKAIOIIHEC
3aBHCUMOCTH MEXKIy BEITHYHMHAMHU: CKOPOCTH,
BpeMsl, PAcCTOSHHUE, I[ICHA, KOJHUYECTBO,
CTOMMOCTB;,  IMPOU3BOIUTEIBHOCTb, BpEM,
00BEM paboTHI; BBIOJIHATH BBEIYUCICHUS II0
9THM (hopMyIIaMm.

Haxoauth HEU3BECTHBIN
apu(HMETHYECKOTO JTCHCTBHS

KOMIIOHCHT

Harasinnas
reoMeTpus.
Durypsl Ha
MJI0CKOCTH
(14 1)

YeThIpEXyTOJIbHUK,
OpHUMEPHI
YeTHIPEX YT OJILHUKOB.
IIpssMOyroJbHUK, KBajpar:
CBOIiCTBA CTOPOH, YIJIOB,
auaroHasiei.

N3mepenne  yrioB. Buasl
TPEyTOJIbHUKOB.
ITepumerp
MHOTOYTOJIbHHUKA.
IMnomans durypsr.
dopmynbl  nmepumeTrpa U
TUTOIIATA
MPSIMOYTOJILHUKA.
ITpubamxeHuoe
H3MepeHne TUTOIIA N

¢uryp.

HN306paxarb Ha  HEIMHOBAHHOU |
KJIeT4aToi OyMare ¢ UCIOJb30BaHUEM

YEPTEHKHBIX HHCTPYMEHTOB

YETHIPEXYTOJIbHUKHU c 3aJJaHHBIMU
CBOICTBaMH: c rapajuIeIbHBIMH,
MIEPIICHANKYIISIPHBIMH, paBHBIMU

CTOPOHAMH, NPSIMBIMH yrilaMd U Jp.,
paBHOOEIpEHHBIN TPEYTOJIbHUK.
Ilpepyiaratb uW 00CYKIATH CIHOCOODI,
AJITOPUTMBI TTOCTPOCHHUS.

HccaenoBars, HCTIOJIB3Y ST
SKCTIEPUMEHT, HaOIIOICHUE,

MOJICTUPOBAHUE, cBoiicTBa
NpsIMOYTOJIPHUKA, KBaJapara, pa3ouBaTh
Ha  TPEYIOJIbHUKH. OO00CHOBBIBATD,
onpoBepraThb ¢ MOMOILBIO
KOHTPIIPUMEPOB YTBEPKACHHUS o




ITpakTuueckas
«Ilnomane xpyra»

pabota

NPSIMOYTOJIbHUKE,
PACNO3HABATH
YTBEPKIAEHHUSL.
H3mepsATh M CTPOUTH C IIOMOIIBIO
TpaHCOOPTUpA YIJbl, B TOM 4YHCIE B
MHOT'OYTOJIbHUKE, CPABHUBATh  YIJIBL
pacno3HaBaTh OCTpbIE, NpsIMbIE, TYIIbIE,
pa3BEpHYTHIE  YTJIBL Pacno3naBats,
H300paxkaTh OCTPOYTOJIHHBIH,
HPSIMOYTOJIbHBIH, TYIIOYI'OJIbHBIH,
paBHOOENPEHHBIN,  paBHO- CTOPOHHUH
TPEYTOJIbHUKH.

BbI14ucaATh IEpUMETP MHOTOYTOJIBHHKA,
IJIOIIA/b MHOTOYTOJIbHHKA pa30ueHrneM
Ha  OPsIMOYTOJIbHHKH, Ha  paBHBIE
(urypel, wucrnonb3oBaTH  METpPHUYECKHE
€TUHUIIBI U3MEpEHUs JUTUHBI u
MIOIIAH.

Hcnonp3oBath  MpHOMMKEHHOE — M3MEpEHHE
JUIMH W IUIOMIafgedl Ha KieTdaTod Oymare,
MPUOIMKEHHOE U3MEpeHne JUTUHBI
OKpY’KHOCTH, TLIOLIAU Kpyra

KBajpare,

BCPHBLIC U HCEBCPHBLIC

T10J10:KUTEIBHBI
en
oTpULATEIbHbIE
unciaa (40 u)

Ienxnie yuca. Monaynb
qucia, reoMeTpuyecKas
WHTEepOpeTanus MOIYJIS.
YuciioBble IPOMEXKYTKH.

[MosoxxuTeTpHBIC u
OTpHUIIATEIBHBIC qucha.
CpaBHeHHe

IIpuBoaNTH MpHUMeEpPHI UCHOIB30BAHUS B
peanbHOM SKM3HU IIOJIOKUTEIBHBIX W
OTPHIIATEIBHBIX YHCEI.

HN3o0paxkarh Leble quca,
MOJIOKUTEIbHbIE U OTpULIATENbHBIE
4yycila TOYKaMM Ha 4YHUCJIOBOW IPsIMOM,
HCNOJIb30BATh YHUCIOBYIO MPSIMYIO IS




ITOJIO’KUTEITBHBIX u
OTPHILATEIBHBIX YHCell.
Apudmernaeckre neHCTBUS
C  TOJIOKHUTEIbHBIMU H
OTpHIATEIbHBIMHU

YHCIIaMU.

Pemenne TekCTOBBIX 3agad

CpaBHEHUSI YHUCEJ.
IIpumensaTs npaBuJja
YHOPSIA0YUBATH enpie
HAXOAUTHh MOYJIb YHUCJIA.
@opMyIUPOBATH NPABUJIA BBIYUCICHUS
C IIOJIOKUTEJIBHBIMU U OTPULATEIbHBIMU
YHCJIaMH, HAXOIUThH 3HAYEHUS]
YHUCJIOBBIX  BBIPAKEHUH,  COJEPIKALIUX
OEeUCTBUS C MOJ0KUTEILHBIMU u
OTpULIATEIbHBIMU YHCJIAMU.

IlpuMeHsATHL CBOMCTBa CIIOKEHUS U
YMHOXXCHUS UIsT TIpeoOpa3oBaHUS CYyMM
U NIPOU3BEECHUN

CpaBHEHHS,
4yucna;

Ipencrabienne | peenpe TEKCTOBBIX HUcnoab3oBarh HHpOPMALHIO,
aHHBIX (6 1) 3ajad, coJlepIKaIInX [peICTaBICHHYIO B Ta0nuuax, Ha
JaHHblE, IPeACTaBJEHHLIE | aUarpaMMax Ui PEHIEHUS TEKCTOBBIX
B Tabauuax u Ha | 3a/1ad4 ¥ 3a7a4 U3 PEajbHOMN KU3HU
JparpaMmax
Harasinas IpssMOoyTroibHBIN Pacno3zHaBaTh Ha uyepTexax, PUCYHKax,
reomMerpust. napasulieleuIe], KyO, | ommchIBaTH MUpaMHLILY, npusMmy,
@urypri B npusMa, NupaMmuia, KOHyC, UMJIUHAD, KOHYC, UIap, W300pakaTh HX
nmpocrpancTee(9 OUINHAp, Iap u cdepa. OT pyKH, MOAeJUpPOBATHL H3 Oymarw,
) Uzo6pakenue [JIaCTUIIMHA, [IPOBOJIOKHU u Ip.
IPOCTPAHCTBCHHBIX Q)Hryp, HpﬂBO}]I/ITL npumMepsbl 00OBEKTOB
ITpumepsl pa3BeépTOK OKPYKaIOIIETO Mupa, UMEIOIIUX

MHOTOI'PaHHUKOB,
OUJIMHApPA U KOHYcA.

(bopMBI Ha3BaHHBIX TeIl.
Hcnosb30BaTh TEPMHHOJIOTHIO: BEpIINHA,




IIpaxTuyeckas pabota
«Co3nanue MOIEIIEN
MPOCTPAHCTBEHHBIX

dburyp».

TTousrtue 00BeEMa;
CIIUHUIIBI H3MEPCHUS
o0BeMa. O0Bem
NPsIMOYTOJIBHOTO
napajuienenurnena, KyOa,

bopmyiiel 06BEMa

pebépo, TpaHb, OCHOBaHHE,
panuyc W nuamerp, pa3BepTKa.
WN3yyaTh,  WCHONB3Yys  IKCIICPUMCHT,
HabJroieHue, H3MEepeHue,
MOJICITUPOBAHUE, B TOM qUCie
KOMIIBIOTEPHOC, U OMHCHIBATH CBOMCTBa
Ha3BaHHBIX TEJ, BBIABJIATH CXOJACTBA W

BBICOTA,

pasaMuMs:  MEXIAy — [HpaMHIOW U
MPU3MOIi; MeXKAY LHIWHIPOM, KOHYCOM U
[IapOM.

Pacno3naBath pa3BepTKH
napasuieJenunesa, Ky0Oa, MIPU3MBI,
MMHPaMHUJIBI, KOHYyca, LUJTUHIPA;
KOHCTPYUPOBATh  JaHHblE Tella U3
pa3BepTOK,  co3maBaTh  HMX  MOJEIH.

Co3gaBaTh MOJEJH IPOCTPAHCTBEHHBIX
duryp (13 Oymarwu, MIPOBOJIOKH,
TUTACTUIIMHA U JIP.)

N3mepsaTh Ha MoOaeasX: IHHBI peoep
MHOTOTPAaHHUKOB, JUAMETp IIapa.
BbiBOAMTH dopmyay o0BeMa
MIPSIMOYTOJIBHOTO TapaJuIeJIeTuIIe 1.
Boruuciasats mo  ¢opmynaam: o0BeM
MPSIMOYTOJIBHOTO napajiesIennmne 1a,
KyOa; HCIIOJIb30BaTh € TMHUIIBI
u3MepeHusi 00beMa; BBIYUCIASITH 00BEMBI
TEN, COCTaBJICHHBIX u3 KyOOB,
rapaJuleJIeUIIeIOB; pelaTh 3aga4du C
peaibHBIMH JIaHHBIM U




IoBTopenue, | IloBTOpEeHHE OCHOBHBIX BpI4ucsITH 3HAUEHUSI BBIPAKEHUH,

0000111eHME, MOHSITUH U METOOB KYypCOB 5 coJeprKallluX HaTypalibHbIEe, LEJIble,

cucremMarn3a | U 6 KJIaccoB, MOJIOKUTEJIbHBIE U OTpUIATEJIbHbIE

uus (20 1) 00o00I1IeHUEe U qucia, OOBIKHOBCHHBIC U JCCSITHUYHBIC
cucTeMaTu3anus 3HaHUU JIPOOH, BBIITOJHSITE IPEOOpa30OBaHUS

4HCes U BhIPAXKCHUU.

BpiOupaTh cnocod cpaBHEHUS YuCEe,
BBIYMCJIEHUH, IPUMEHSATH CBOIiCTBA
apuMETHISCKUX OESUCTBUU s
paluoHaIu3aluyd BBIYMCICHUM.

Pewathb 3aga4mn U3 peanbHOM )KU3HHU,
NPUMEHATh MaTeMaTH4yecKue 3HAHUA
JUIsL pellieHus 3a7a4 U3 IPyrux IpeaIMeToB.
PemaTh 3a1aun pa3HbIMu ciocodamm,
CPaBHHMBATH, BLIOUPATH CHOCOOBI
peluIeHus 3a1a4un.

OcyuecTB/ISITh CAMOKOHTPOJIb
BBIIIOJIHSIEMBIX JE€HCTBUU U CAMOIIPOBEPKY
pe3yJibTaTta BhIYUCIICHUMN

IIpu paszpaboTke paboueit mporpaMMbl B TEMATHYECKOM TUJIAHUPOBAHUU  JOJDKHBI  OBITH  YUTEHBI
BO3MOKHOCTH HCIIOJIb30BAHUSI AJIEKTPOHHBIX (LHM(GPOBBIX) 00pa30BaTEIbHBIX PECYPCOB, SIBIISIIOIIMXCS y4eOHO
METOJMYECKUMH MaTeprasiaMd  (MyJIbTUMEIHUHHBIE IpOrpaMMbl, SJIEKTPOHHBIE YYEOHMKHM M 3aJlaqHUKH,
SJIEKTPOHHBIE OWOIMMOTEKH, BHUPTYyaldbHBIE JIAOOPATOPHH, UIPOBBIE NPOTPAMMBI, KOJUICKIIUH ITHU(PPOBBIX
o0pa3oBaTeNBHBIX PECYpPCOB), HCIOJIB3YeMBIMH s OOyYeHHs W  BOCIHTAHUSA  PA3IWYHBIX TPYNN
IOJIb30BaTesIeH, NPEACTABICHHBIMH B DJIGKTPOHHOM (IU(PPOBOM) BHJE M pPEATNU3yIOMHMMHU JUIAKTHYECKHE
Bo3MmoxkHoctn  UMKT, copepxaHme  KOTOPBIX  COOTBETCTBYET  3aKOHOJATENILCTBY 00  0Opa3oBaHUM.



PABOYAA  IIPOI'PAMMA  YYEBHOI'O
KYPCA «AJITEBPA». 7-9 KJITACCBI

HEJA U3YYEHHUA YUYEBHOI'O KYPCA

Anrebpa sIBISIeTCSI OJJHMM M3 OIOPHBIX KYPCOB OCHOBHOM IIKOJIBI:
OHa obecrieynBaeT H3ydeHHE IpyTux JHUCIUTIINH, KakK
€CTECTBEHHOHAYYHOT'0, TaK M TYMaHHUTApHOTO IIMKIIOB, €¢ OCBOCHHUE
HEOOXOJAMMO JUIsl TPOJOJDKEHUsT 00pa3oBaHUsI M B IOBCEIHEBHOU
’)ku3HH. PasBuThe y 0Oydarommxcsi Hay4HBIX MPEJACTaBICHUH O
MIPOUCXOXKJICHUH W  CYIIHOCTH  anre0pamdyecknx  aOCTpakmuit,
crioco0e  OTpaKeHUsT ~ MaTeMaTH4YeCKOW  HayKoll  sIBIGHHMH U
IpoueccoB B Ipupoie U oOIecTBe, pOJIM MaTeMaTUYEeCKOIo
MOJIEIMPOBAHNsI B HAyYHOM IIO3HAHWHW M B IIPAKTHKE CIIOCOOCTBYET
(GopMHpPOBaHUIO HAYYHOTO MHPOBO33PCHHUS W KA4eCTB MBIILUICHUS,
HEOOXOAMMBIX Ui  aJanTallid B COBPEMEHHOM  Iu(ppoBoM
obmecTse. N3zyuenne anreOpel €CTECTBEHHBIM oOpazom
obecrieunBacT pa3BUTHE yMEHHUs HaAOII0MaTh, CPAaBHUBATh, HAXOIUTH
3aKOHOMEPHOCTH, TPEOYeT KPUTHYHOCTH MBIIUICHUS, CIIOCOOHOCTHU
apryMEHTHPOBAHHO OOOCHOBBIBAaTH CBOM JICHCTBUS M  BBIBOJBI,
opmynmpoBaTh YTBEPKACHUSI. OcBoeHune Kypca  anreOpbl
obecrieyMBaeT pa3BUTHE JIOTHMYECKOrO MBbIIIICHUS OO0Yy4Yarolnuxcsi:
OHHM HCIOJB3YIOT JCAYKTHBHBIC " UHIAYKTHUBHBIC PACCYXKJICHUS,
00001IeHe W KOHKpeTH3aluio, abcTparnpoBaHuWe ¢ AHAIOTHIO.
OO0yuenue anredpe npeamnojaraet 3HAYUTEIILHBIN 00BeEM
CaMOCTOSITEJIbHOMU JeATEIbHOCTU oOyuarommxcs, I103TOMY
CaMOCTOSITEJIBHOE pEIICHHE 3aJ1ad ECTECTBEHHBIM OOpa3oM SIBIISIETCS
peanm3amuei AesTeIbHOCTHOIO MPUHIUIIA OO0y4YeHUS.

B cTpykType mporpamMmbl yueOHOTO Kypca «AJredpa» OCHOBHOMU
LIKOJIBI OCHOBHOE MECTO 3aHHUMAalOT COJIeP)KaTeIbHO-METOINYECKUE
nmuHUN: «Yucema W BBIUMCICHUS»; «ANTeOpandecKhe BBIPAKCHUSD;
«YpaBHeHHsT W HepaBeHCTBa»; «Dynkumm». Kaxngas w3 3THX
COZEPKATEIIbHO-METOIUUECKNX JIMHUN pa3BHUBAETCS Ha IPOTSHKCHUU
TpEX JIET M3Y4YCHHsl Kypca, €CTECTBEHHBIM 00pa3oM INeperuieTasich U
B3aMMOJCHCTBYSI C APYTMMH €ro JIMHUSMHU. B Xome wm3yuyeHHs Kypca
00yyJaromuMesi TPUXOJIUTCST JIOTMYECKH pacCy’XJaTh, HCIIOIb30BaTh
TEOPETHUKO-MHOXXECTBEHHBIA SI3BIK. B CBSI3M ¢ 3TUM IelIecooOpa3HO
BKJIFOUUTH B nporpamMmmy HEKOTOPKBIC OCHOBBI JIOTUKH,
MPOHM3BIBAIOIINE  BCE  OCHOBHBIE  pas3feiabl  MaTeMaTHYeCKOIo
oOpa3oBaHUsI HW CIIOCOOCTBYIOIIME  OBJAJCHUIO  OOYyYJarOIIMMUCS
OCHOB YHHMBEPCAJIBHOI'O MaTEMaTH4YeCKOIr'o si3blka. Takum o00pasom,
MOXXHO  yTBEp)KJaTb, 4YTO  COJEP)KATEIBHOW W  CTPYKTYpPHOMU
OCOOCHHOCTBIO Kypca
«AnrebOpa» SABISISTCS €ro MHTEIPUPOBAHHBIM XapakTep.



Copnepkanue nMuHUKM «YHcaa M BBIYUCICHHUS» CIY>)KUT OCHOBOH
JUISL JaJIbHEHIIIEro M3y4eHHs] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO
y 0oOydYaromuxcs JIOTHY€CKOro MBIIUICHUS, (POPMUPOBAHUIO YMEHHUS
MOJIb30BaThCs alropuTMaMH, a TaK>Ke MIPHUOOPETESHUTO
MPaKTHYECKUX HaBBIKOB, HEOOXOJAUMBIX JUJIsI TOBCEIHEBHOM >KU3HM.
Pa3Butne mnoHATHSA O YHCIEe B OCHOBHOM IIIKOJIE CBSI3aHO C
pauuoHaIbHBIMHA Hu UppanuOHAIBHBIMU 4uCIIaMU,
GopMupoBaHMEM TIPEICTABICHHNA O JACHCTBUTEIBHOM  YHCIE.
3aBeplIeHHE OCBOCHHUS YHCJIOBONW JIMHHUM OTHECEHO K CTapllieMy
3BEeHY 00mero oopa3oBaHUs.

CopgepxaHue IByX anrebpamdeckux JUHUNA — «Anrebpamdeckue
BBIDKCHUS» H «YpaBHEHHST M HEPABEHCTBa» CIOCOOCTBYET
(opmupoBannio y o0OydalrOImMXCs MaTEeMaTHYECKOro ammapara,
HEOOXOAMMOro I pEHmIeHWs 3aJad MaTeMaTHKH, CMEXKHBIX
NpEeIMETOB M IMPAaKTUKO-OPUEHTUPOBAHHBIX 3alad. B ocHOBHOU
HIKOJIE YYeOHBIH MaTepuas TpYNIHUPYETCsi BOKPYI palMOHaJIbHBIX
BBIp)XEHUI. Anrebpa JeMOHCTPUPYET 3HAYEHHE MAaTEMaTHKH
KakK s3bIKa JUJISI IMMOCTPOCHHUS MaTeMaTUYECKUX Mojeieil, onmucaHus
MIPOLIECCOB M SIBJICHUU peanbHOro Mupa. B 3amaum oOydeHust
anreOpe BXOMSAT TaK)Ke NalbHelIIee pa3BUTHE AJITOPUTMHYECKOTO
MBILUJICHUsI, HEOOXOIMMOTO, B YaCTHOCTH, JUISI OCBOCHHS Kypca
nHGOPMATHKH, " OBJIAJICHUE HaBBIKAMHU eIy KTUBHBIX
paccyxnenuii. IIpeoOpa3zoBaHne CHMBOJIBHBIX (POPM BHOCHUT CBOH
cnenupHUUYEeCKU BKJIAJ B pa3BUTHE BOOOpaXKEHHs, CIIOCOOHOCTEH
K MaTeMaTH4YeCKOMY TBOPUYECTBY.

Conepsxkanne (OYHKIIMOHATbHO-TpaPpUUECKON JIMHUM HAICJICHO Ha
MMOJIydeHHUE MIKOJbHHUKAMH 3HAaHUH O QYHKIUSIX KaK BaKHeHmIei
MaTeMaTU4eCKOM  MOJenu [  OHNHUCAaHUS WU HUCCIEHOBAHUS
pa3HOOOpa3HbIX MPOILECCOB M SIBIIGHUW B MPUPOJE U OOLIECTBE.
HN3yuenne  storo MaTepuaja  CIIOCOOCTBYeT  pPa3BUTHIO y
00y4Jaromuxcsi yYMEHHSI WCIIOIb30BaTh pA3JIWYHbIC BbIPA3UTEIbHBIC
cpeacTBa sA3blKa MaTeMaTUKH —  CJIOBECHBIE, CHMBOJHYECKHE,
rpadudeckre, BHOCUT BKJIaJd B (GOPMHPOBAHHE TMPEACTABICHUNA O
poJiM MaTeMaTUKU B Pa3sBUTUM LIUBUIN3ALUU U KyJIbTYPBI.

MECTO VYEBHOI'O KYPCA B YUEBHOM IIJIAHE

CormacHo yuyeOHOMY TuiaHy B 7—9 Kilaccax m3ydaeTcsi yaeOHBIN
Kypc «Anrebpa», KOTOPBIM BKIIOYACT CIEAYIOIINE OCHOBHBIC

pas3nensl CoJZlep KaHUS: «Ywucna " BBIYKCIICHHUS,
«AnreOpandecKkue BBIPpAKEHUS», «YPaBHEHUSI W HEPABESHCTBA»,
«DyHKIUN.

Y4eOHbIl TuIaH Ha W3ydeHue anreOpel B 7—9 Kilaccax OTBOAUT
He MeHee 3 y4eOHBIX YacoB B HEACNIO B TEUCHHE Ka)KIOro TIona
0o0yueHHsI, BCEro 3a Tpu roga obdydenwmss — He meHee 306 ydeOHBIX



qacCoOB.

COJJEP KAHUE YYEBHOI'O KYPCA (I1I0 'OJJAM OBYUYEHMUS)
7 KJace

Yucna u eviuucinenus
Pamponanshele  ymcna

JpoOu OOBIKHOBEHHBIE M JIECSITUYHBIC, NEPexX0j OT OJHOU (Gopmbl
3anucu apobeil k apyroi. [loHsiTHE panMOHAIBHOIO YHCHA, 3aIWCh,
CpaBHEHHE, YHOpsSIAOYMBAHUE panoOHAIBHBIX 4HCEN.
ApudmeTnaeckrne ASUCTBUSA C palHOHAIBHBIMH YHCIIaMH. PemeHme
3aJla4d U3 peajJbHOW NMPaKTUKU Ha 4YacTH, Ha JAPOOH.
Crenensb c HaTypanbHbIM noKa3aTeJIeM: onpeneneHue,
npeoOpa3oBaHHUE BBIPAKCHUM Ha OCHOBE OINpeAeIeHUs, 3aIlHCh
Oonpmux uncels. IIpomeHTsl, 3amuch MPOIEHTOB B BHJE APOOH U
apobu B BHUJIE MPO IIEHTOB. TpH OCHOBHBIE 3aJa4yd Ha MPOIEHTHI,
pelleHue 3ajlad U3 peajlbHOM IpakTUKU. lIpuMeHeHHe IpU3HAKOB
JEJIUMOCTH, PAa3JIOKEHHE Ha MHOXMUTEIM HaTypalbHBIX YHCEN.
Peanpuble 3aBUCHMMOCTH, B TOM 4YHCJIEe TIpsiMas W oOpaTHas
MIPOIOPIIMOHATIBHOCTH.

Anzebpauueckue eviparcenus
IlepeMeHHBIE, YHCIOBOE 3HAYEHUE BBIPAXKEHUSI C IIEPEMEHHOMU.

Jormyctumbie 3HAYCHHUS MePEMEHHBIX. [MpencraBienue
3aBUCUMOCTHU MECKIAY BECINYHUMHAMU B BUIC q)OpMyJ'II)I. Brraucienus
o popmymnam. IIpeobpazoBanue OYKBEHHBIX BBIPKCHUH,

TOXKJIECTBEHHO  paBHBbIE BBIPAXEHMS, IIpaBuja IpeoOpa3oBaHUs
CYMM UM TIPOM3BEICHUN, NMpaBUJIa PACKPBITHSA CKOOOK WU TPUBEICHUS
monoOHbIX  cnaraemblx. CBoOMCTBa  CTENEHM C  HATypaJIbHBIM
nokazareneM. OpHouneHbl W MHOTrowieHbl. CTelneHb MHOIOYJIEHA.
CrnoxeHue, BBIYUTAHHUE, YMHOXKEHHE MHOrowieHoB. dopmymsl
COKpPAIICHHOTO YMHOXEHHUS: KBaJpaT CyYMMBI M KBaJpaT pPa3HOCTH.
dopmyna pa3HOCTH KBaJApaToB. Pa3jiokeHWe MHOroO4JiIeHOB Ha
MHOKUTEJIN.

Ypaenuenusn

VpaBHeHHE, KOPEHb YpaBHEHHWS, TMpaBUila NIpeoOpa3oBaHUI
YpaBHEHUS, PAaBHOCHJIBHOCTH YPaBHEHUIA.

JIuneitHOe ypaBHEHHME C OJHOM TIEPEMEHHOM, YHUCIO KOpHEH
JIMHEHHOI'O YpaBHEHUH, pelenue JIMHEHUHBIX YpaBHEHUH.
CocraBieHne ypaBHEHHH IIO YCIIOBHIO 3aJayd. PeleHne TEeKCTOBBIX
3aJ1a4 C IOMOII[BIO YPaBHEHUM.

JlmHeitHoe ypaBHEHHE C JByMsS TEPEMEHHBIMH W €ro rpaduk.
Cucrema pAByX JIMHEWHBIX YypaBHEHUH C JByMsl II€pEMEHHBIMU.
Pemenne cucreM ypaBHEHHH CIIOCOOOM mNOJCTaHOBKHU. I[Ipumepsnl



pemIeHusI TeKCTOBBIX 3a7ad C IMOMOIINBI0 CHCTEM YpPaBHECHHUH.

Koopounamut u cpagpuxu. @yuxyuu

Koopaunara Touku Ha nOpssMod. YucCaoBbIE INPOMEKYTKH.
Paccrosinne mMexnay AByMsI TOUKaMHU KOOPAWHATHOW HPSIMOM.

[IpsimoyronpHas cuctema koopamHat, ocu OX m Oy. Abcmmcca u
opAuHAaTa TOYKM Ha KOOPJAWHATHOW IuiockocTH. [lpumepsl rpadukos,
3aJaHHBIX ¢dopMynaMu. UreHne rpauKoB pEealbHBIX 3aBHCHMOCTE.
IToustne ¢ynkoun. [padux ¢dyskmun. CaolicTBa  (YHKIIUH.
Jluneiinas ¢ynkuus, e¢ rpaduk. I'paduk dyHkmum y = | x |.
I'padnueckoe pemreHne TUHEHWHBIX YPaBHCHHUM W CHCTEM JIMHEHHBIX
YpaBHEHUH.

8 KJacce

Yucna u evinucnenusn

KBanpatHblii kopeHb u3 uwucia. [loHsTHe 00 WppanHOHAIBLHOM
yucie. JlecsiTUuHBIE NOPUOIVIKEHUsI UPpPaLMOHAJIBHBIX  YHCEJ.
CpoiictBa  apudMeTHYECKHMX  KBaJpaTHBIX KOpPHEHM H  HuX
MIPUMEHEHHE K TPeoOpa3soBaHUIO UHCIOBBIX BBIPAKEHHH U
BbIYHMCIICHUSIM. JleicTBUTEIbHbBIE YHUCa.

CrereHp C menbM TOKa3aTelemM Hu e¢ cBoiictBa. CranpapTHas
3aIlUCh YUCIIA.

Anzebpauueckue eviparrcenus

KBanpaTtHblii TpexujieH; pa3jIoKEHUE KBAJAPATHOrO TPEXWIeHa Ha
MHOXHUTEIIH.

AnreOpamdeckass 1poOb. OCHOBHOE CBOWCTBO anrebpandeckoit
Jpoomu. Cnoxenue, BBIUMTAHUE, YMHOXEHHE, JleJIeHue
anreOpandecknx  ApoOed. PamuoHanbHbIE  BBIpQKEHHS H  HUX
peoopa3zoBaHHUeE.

Ypagnenus u nepasencmea

KBanpatHoe ypaBHeHue, popmMysa KOpHEH KBaApaTHOTO ypaBHEHUS.
Teopema Buera. Pemenue ypaBHEHUM, CBOJSAIIMXCSA K JUHEHHBIM U
KBagpaTHBIM. [Ipoctelimme npoOHO-palmOHAIBHBIE YPAaBHEHUS.

I'paduueckas mHTEpHpeTamus ypaBHEHUH C ABYMs I€pPEeMEHHBIMU
U CUCTEM JIMHEUHBIX ypaBHEHUH C JByMsl nepeMeHHbIMU. [Ipumepsl
pelIeHNs] CUCTEM HEJIMHEWHBIX YPaBHEHHH C JBYyMsI NEpEMEHHBIMH.

Pemenne TEKCTOBBIX 3a/lad ainreOpandecKuM CIIOCOOOM.

YucnoBble HEpaBeHCTBA M HUX cBolicTBa. HepaBeHCTBO ¢ oaHOM
IIEPEMEHHOM. PaBHOCHIIBHOCTB HEPAaBEHCTB. JIuneiinblie
HEpPaBEHCTBA C OJIHOM  NEepPEeMEHHOM. CucteMbl  JTUHEHHBIX
HEPABEHCTB C OJHOU NEPEMEHHOM.

Dynkyuu

[Monsitne  gynkumu. OOmacTh  ONpEAeieHUss W MHOXECTBO
3HaueHud QyHkuuu. CrocoObl 3aaHusl (yHKIUN.

I'paduk dynknun. UreHue cBOWCTB (YyHKIUH 1O €€ rpaduky.



ITpumepsr TpadukoB (YHKIUN, OTPaXKAIOIMHUX PEaTbHBIC MHPOIECCHI.

DyHKINH, ONMCHIBAIONINE NPSIMYIO U OOPAaTHYIO IIPOIOPIIUOHATIBHBIC
3aBHCHMOCTH, uX rpapukn. Pyukmuny = X4, y = X5,y = X, y =
[x 1. U(Ea(l)I/I‘ICCKOC pellieHue ypaBHEHUW U CUCTEM ypPaBHEHUM.

9 kJacc

Yucna u evluucienus
Jle#icTBUTENbHBIE YHCIIA

PanmnonaneHble 4unciaa, UppalMOHaJIbHBIE YHCIA, KOHEYHBIE U
OCCKOHEUYHBIC JICCATUYHBIC JpoOH. MHOXKXECTBO JICHCTBUTEIBHBIX
qucelsl; JAeHWCTBHUTEIBbHBIC YHCIAa KaK OECKOHEYHBIC JCCATUYHBIC
npobu. B3anMHO OIHO3HAYHOE COOTBETCTBHE MEXKAY MHOXKECTBOM
JEUCTBUTENBHBIX YHCEJI U KOOPAMHATHOMN IPSIMOIL.

CpaBHEeHUE [CHCTBUTEIBHBIX YHCEN, apu(PMEeTHUECKUE IeHCTBUS
C ICHCTBUTEILHBIMU YHCJIAMU.

W3mepenns, npuONMAKEHNS, OLEHKH

Pasmepbl 0OBEKTOB OKpPY’)KAaIOWMIETO MHpa, UINTEIBHOCTH IIpOIec-
COB B OKpY’KaIOIIIeM MHUpE.

[MTpubnmxkEHHOE 3HAYEHHWE BEIWYUHBI, TOYHOCTH HPHUOIMKCHUSI.
Oxpyraenune uncen. [Ipuknaka u oneHKa pe3yJIbTaTOB BEIUYHUCIICHHUH.

Ypasnenus u nepasencmea
VpaBHEHUS ¢ OJHOU NEPEMEHHOM

Jluneitnoe ypaBHeHue. Peuienue ypaBHEHUH, CBOJSILIUXCS K
JIMHEUHBIM.

KBagpaTtHoe ypaBHeHue. PemreHue ypaBHEHHI, CBOISIIUXCS K
KkBagpaTHeIM. bukBanpatHoe ypaBHeHue. IIpumepsr penreHus
YpaBHEHUH TpEeTbel M YETBEPTOU CTENEHEH pa3jIoKEHUEM Ha
MHO>XHUTEIIH.

Pemenune pOoOHO-parMOHAIBHBIX YPaBHEHUH.

PenreHne TeKCTOBBIX 3a1a4 alnreOpandecKuM METOJIOM.

Cuctembl ypaBHEHMI

VYpaBHeHHE C JAByMsI IIepeMeHHBIMH M ero rpaduk. Pemenue
CUCTEM JIByX JIMHEMHBIX YpPaBHEHUH ¢ JAByMs HEpPEMEHHBIMMU.
Pemenune cucrem AByX ypaBHEHMH, OJHO M3 KOTOpPBIX JIMHEHHOE, a
Ipyroe — BTOpo# cremeHu. ['paduyeckass MHTEpOPETAIUS CUCTEMBI
YPaBHEHHUI ¢ IByMs IEPEMEHHBIMH.

Pemenne TEKCTOBBIX 3a71ad alNreOpanvdecKuM CIIOCOOOM.
Hepasenctsa

YucnoBble HEpAaBEHCTBA U UX CBOMCTBA.

Perienne TMHENHBIX HEPABEHCTB C OJIHOM nepemeHHou. Penrenue
CHUCTEM JIMHEHWHBIX HEPABEHCTB C OAHOU mepeMeHHou. KBanparHbie

HepaBeHcTBa. ['paduueckas WHTEpIIpeTasl HEPABSHCTB M CHUCTEM



HEpaBCHCTB C NABYMS NEPEMEHHBIMH.

Dynkyuu

KBanparununas ¢pyHknus, e¢ rpaduk u ceoiictpa. [lapadoia, ko-
OpJIMHATHI BEPILIMHBI Mapaboyibl, OCb CUMMETPHUH NapadOoJIbl.
I'papuku  ymkumit: 'y = kx, y = kx + b, y=g/x, y = X,
y = \/7( Y = |x | 1 ux cBOicTBa.

Yucnosvle nocneoosamenbHocmu
Onpenesnienne 1 crioco0bl 3aIaHUs YMCIOBBIX TIOCIIEI0BATEIBHOCTEH
[TonsiTne uncnoBoi MOCJICIOBATEIILHOCTH. 3ananue
IIOCNIEIOBATEIIFHOCTH PEKYPPEHTHOH ¢GopMymnoit u ¢GopMysioi N-ro
qJIeHa.

Apudmernyeckas ¥ TreoMeTpHUecKas MporpeccHu

Apudpmernueckass u reoMerpudeckass mnporpeccun. Dopmynsl N-
ro 4jeHa apu(PMeTHdecKO M TeOMETPHUYECKON IMPOTrPECcCHM, CyMMBI
MEePBBIX N YJICHOB.

H300paxkeHue 4JICHOB apu(PMETHYECKON ©  TI'eOMETPUUCCKOMH
nporpeccuii TOYKaMyd Ha KOOPAMHATHOM muiockocTd. JInHeWHbI u
SKCIIOHCHIUAIbHBIN pocT. CI0XKHBIEC MPOLECHTHI.

MIJIAHUPYEMBIE IIPEAMETHBIE PE3YJIbTATBI OCBOEHU S
NPUMEPHOU PABOYEU ITPOI'PAMMBI KYPCA (IIO TOJAM
OBYYEHMUAA)

OcBoeHne y4eOHOro Kypca «Anredbpa» Ha YpPOBHE OCHOBHOTO
o01mrero oOpaszoBaHUs JIOJIKHO obOecrnieunBaTh JIOCTHIKECHUE
CIeAYOIIUXIIPEIMETHBIX 00Pa30BaTEIIbHBIX PE3yJIbTAaTOB:

7 KJace

Yucna u eviuucienusn

— BemonaATh, coueTass yCTHbBIE W INHUCHBMEHHBIEC IPUCMEI,
apudmMeTnyeckre NeHCTBUS C PAIlMOHAIBLHBIMH YHCJIAMU.

— HaxoauTe 3Ha4YeHHS YHCIOBBIX BBIPAXKCHUI; MPUMEHSTH
pa3HoOOpa3Hble CIIOCOOBI W TPUEMBI BBIYUCIICHHUS 3HAYCHUH
IPOOHBIX  BBIPAXKEHMI, COAEp)XKAIlUX  OOBIKHOBEHHBIE U
JIECATHYHBIC TPOOH.

— IlepexoauTh oOT oxHOH (OpMBI 3amucu 4YWCeN K JApYrou
(mpeobpa3oBBIBaTh JECATHYHYIO JApoObL B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JECATHYHYIO, B YaCTHOCTH B OECKOHEUYHYIO
JIECATHYHYIO IPOOb).

— CpaBHHBaTh W YHOPSAOYMBATH DPallMOHAJIBHBIC YHCIIA.

—  OxpyrisaTe Ywncia.

— BbBIIONHATE NPUKHAKY M OIEHKY pE3yiabTaTa BBIYHCICHHUH,
OIICHKY 3HAYCHHUI YMCJIOBBIX BbIPAKEHUH.



BeimonHATe  geWCTBUST  CO  CTENEHAMH C  HATypPaJIbHBIMH
MOKa3aTeIsIMU.

I[IpuMeHATs  TpPU3HAKM  JEIHUMOCTH,  pa3jJIOoXXEHHEe  Ha
MHOKHUTEIINHATYPAITBHBIX YHCEI.

Pemate npakTHKO-OPUEHTHUPOBAHHBIE 3aJlauyd, CBSI3aHHBIE C
OTHONIEGHUEM  BEJIUYHUH, IPOHNOPIHUOHAJIBHOCTBIO  BEJIMYUH,
MIPOLEHTAMH; UHTEPIPETUPOBATh PE3yJIbTATHl PEIICHUS 3a1ad
C y4eTOM OTpaHWYCHHI, CBA3aHHBIX CO  CBOHCTBaAMH
paccMaTrpuBaeMbIX OOBEKTOB.

Anzebpauueckue 6vIpajrcenus

Hcnonb3oBaTh anre0panydecKyro TEPMHUHOJIOTHIO u
CHUMBOJIUKY, NPHUMEHITH €¢ B IpollecCe OCBOCHHS Y4eOHOTro
MaTepHaa.

Haxonute 3HaueHUsi OYKBEHHBIX BBIPAXCHHH INPH 3aJaHHBIX
3HAYCHUAX IEPCMECHHBIX.

BeimonsaTs npeobpa3oBaHUs LEJIOTO BBIPAKCHUS B
MHOI'OYJICH NpUBCACHUECM HOI[O6HI)IX cjaracMmabIX,
pacKpBITHEM CKOOOK.

BBIONHATE  yMHOXXEHHE  OJHOYWICHAa HAa  MHOIOWICH W
MHOTI'OYJICHa Ha MHOTOWICH, NPHMEHATH (OPMYJIBl KBajapara
CYMMBI M KBaJipaTa pa3HOCTH.

OcCyLIeCTBIATh PAa3I0KCHHE MHOTOWICHOB Ha MHOMXHTEIH C
IIOMOLIbIO BBIHECEHHUsI 32 CKOOKM OOIIero MHOMXHTEIS,
IPYIIIAPOBKUA claraeMblIx, IIPUMEHEHUS dhopmyn
COKPAIICHHOTO yMHOXCHHUS.

[IpumMensTe npeoOpa3oBaHUs MHOTOYWICHOB JUIS PCELICHUS
Pa3iIMYHbIX 3aJa4 M3 MAaTCMaTHUKU, CMECXKHbBIX IIPECAMETOB, U3
peallbHOI NPaKTUKU.

Hcnons3oBaTh  CBOHCTBA  CTeNeHeH C  HATypalbHBIMHU
[MOKa3aTeJsIMH I NPeoOpa30BaHMs BBIPaKCHUH.

Ypaenenuﬂ u Hepaeencmea

Pemate nuHelHBIE ypaBHEHUSI C  OJHOW  INEPEMEHHOMH,
NpUMEHssT MpaBHia IEepexoja OT HUCXOJHOTO YypaBHEHHUS K
paBHOCHUIIBHOMY eMmy. IIpoBepsiTb, sABIAETCS JHU  YHUCIIO
KOPHEM YPAaBHEHHSI.

I[TpumenaTs rpacduueckue METO/IbI opu pelieHuu
JIMHEUHBIXYPAaBHEHUN U UX CUCTEM.

[logbupate mnpuUMEpsl TAp YHCENd, SBISIIONIUXCS PEIICHHEM
JUEHHOTO ypPaBHEHUS C JBYMS NHEPEMEHHBIMH.

CTtponTs B KOOpPJAMHATHONW TIJIOCKOCTH TpaduK JTUHEHHOTO
YpPaBHEHHsS C JABYMsI II€PEMEHHBIMHU; IIOJB3YSCh TIpadUKOM,
MPUBOJUTH IPUMEPHI PEIICHUS YPABHEHMUS.

Pemate cuctemMbl [ABYX JIMHEHWHBIX YpaBHEHUH C JAByMs



IIEPEMEHHBIMH, B TOM 4HCIIE TpapUIECKH.

CocTaBisiTh W pemaTh JIUHEHHOE ypaBHEHHUE WIN CHCTEMY
JIMHEWHBIX ypaBHEHUH no YCJIOBHUIO 3a7a4H,
HHTEPOPETUPOBATh B COOTBETCTBHM C KOHTEKCTOM 3aJadu
MOJIy4YEeHHBIN pe3yibTaT.

Koopounamut u cpagpuxu. @yuxyuu

H306paxxaTh Ha KOOpJAMHATHOU npsMou TOYKU,
COOTBETCTBYIOIINE 3aJaHHBIM KOOPJAMHATAM, JIy4dH, OTPE3KH,
WHTEpBaJbl;  3alUChIBaTh  YHCJIOBbIE  NPOMEXKYTKHM  Ha

anrebpandecKkoM SI3BIKE.

OTMme4yaTh B KOOPAWMHATHOM IIIOCKOCTH TOYKH IO 3aJaHHBIM
KOOpJMHAaTaM; CTPOHUTh rpaduku JHHEWHbIX (yHKuud. CTpouTh
rpa¢uk GyHKIUH Y = | X |.

OnuceBaTh € MOMOIIBIO (YHKIUH H3BECTHBIC 3aBHCHMOCTH
MEXJy BEJIIMYMHAMH: CKOpPOCTb, BpEMsl, pacCTOsHUE; leHa,

KOJIMYECTBO, CTOMMOCTH;,  MPOU3BOJUTEILHOCTb,  BpEMS,
00BEM PabdoThHI.

Haxonuth 3HaueHue (QyHKIMU 10 3HAYCHUIO €¢ apryMeHTa.
[ToHnmaths Tpaduyeckuii cHnoco0d NpPeACTaBICHUS M aHalIu3a
nHbOpMaIUK; W3BJIEKATh M HWHTEPIPETUPOBATH HH(OpPMALIHIO
13 rpaMKOB peajbHbIX IMPOLECCOB M 3aBUCHUMOCTEH.

8 ki1ace

Yucna u evluucienusn

Hcrmonmp30oBaTh HadallbHBIE IIPEACTABICHUS O MHOXKECTBE
JICICTBUTEIBHBIX YHCENl JUIsl CpaBHEHUs, OKPYIJICHUS U
BBIYMCIICHUM; W300pakaTh JCHCTBHUTEIIPHBIC YHCIIA TOYKAMU
Ha KOOPJAMHATHOU NPSIMOM.

[IpuMeHsTh TOHSTHE apU(PMETHYECKOro KBaJpPaTHOTO KOPHS;
HaXOJUTh KBaJpaTHBIC KOpPHH, HCITONIB3Y ST pu
HEOOXOAUMOCTH KaIbKYJSATOP; BBIIMOJHATE IIpeoOpa3oBaHUs
BBIP@KEHUN, COJIEpKAlIUX KBaJpaTHbIE KOPHH, HCIIOIb3Ys
CBOMCTBA KOpHEH.

Hcnonb3oBaTh 3anmucu OOJBIIMX W MaJIBIX YHCEN C ITOMOIIBIO
JIECATUYHBIX ApoOei m creneHeil umcia 10.

Anzebpauueckue eviparicenus

IIpuMeHsITh TIOHSTHE CTEIICHH C  IEJIBIM  I10Ka3aTejieM,
BBINIOJIHATh ~ OPEOOpa30BaHUsSI  BBIPAKCHUM,  COJCPIKAIINX
CTETEHH C LEJIbIM [TOKa3aTeIeM.

BEITOTHATE TOXKIECTBEHHBIE IPEOOpa30BaHUS PAIIMOHATBHBIX
BBIPQ)KCHUI Ha OCHOBE IIPaBIJI JICHCTBHH HaJ MHOTOWICHAMU
H alreOpandecKuMu JpOOsMHU.

PackiaapiBaTh KBaJIPATHBIM TPEXWJICH HAa MHOMXKHTEIIH.
I[IpumeHsTh npeoOpa3OBaHUs BBIPAKCHUN JUIsT  PCLICHUS



pPa3IMYHBIX 3a1ad W3 MAaTEMaTHKH, CMEXHBIX IPEIMETOB, W3
peaibHOM NPaKTUKU.

YPaKHEHM}l U Hepaeencmea

Pematp JINHEWHBIE, KBaJpaTHbIE YpaBHEHUS
paluoOHaNbHBIE YpPaBHEHUS, CBOJAIIMECS K HHUM, CHCTEMBI
JIBYX YpaBHEHHUI C IBYMs I€PEMEHHBIMHU.

IIpoBoauTe 1pocTENIIME HCCIENOBAHUSA  YpPaBHEHUU
CHUCTEM ypaBHEHHUM, B TOM 4YHUCJIE C IPUMEHEHUEM
rpauyecknx mpencTaBlieHUN (ycTaHaBJIMBaTh, HMEET JIM
YpaBHEHHE HWJIN CHCTEMaypaBHEHWM pEIICHHUs, €CIH HMEeT,
TO CKOJIBKO, W TP.).
[lepexonuTe OT ciaOBecHOW GOPMYIUMPOBKM 3anadyu K e¢
anredpanyeckon MOJIeIN ¢ ITOMOIIBIO COCTaBJICHUA
YPaBHEHMs] WM CHUCTEMBbl YPaBHEHMI, HHTEPIIPETHPOBATH B
COOTBCTCTBHUH C KOHTCKCTOM 3aJa4du nonyquHmﬁ pe3yJIbTaT.
IIpuMeHATh CBOWMCTBAa YMUCJIOBBIX HEPAaBEHCTB ISl CPaBHEHUS,
OLICHKM;  pemiaTb JIMHEWHBbIE  HEpaBEHCTBA C  OXHOH
nepeMeHHOU u ux CHUCTEMBI; JaBaThb rpadguuecKyro
WJUTIOCTPALIMI0O MHOXKECTBA PEIICHUH HEpPaBEHCTBA, CHUCTEMBI
HEPABEHCTB.

Dynxyuu

ITonuMarh W HMCHOJB30BaTh (YHKIMOHAIBHBIE MOHATHS
SI3bIK  (TEpMHHBI, CHMBOJMYECKHE OOO3HAYCHUsI); OIPEICIAThH
3HauyeHHe (QYHKOMH 110 3HAYCHHIO apryMeHTa; OIPEeIeIsiTh
cBOMCTBa (PYyHKIIMH 110 €€ rpaduky.

Crpouts rpaduku djaeMeHTapHbIX (yHKIMA Buma Y =K/X, y = X,
y=x%y= ¥, Y = 1x|; onuceIBaTh CBOHCTBA YMCIOBOH QyHKIIMU
no e¢ rpaduKy.

9 xiacc

Yucna u eviuucnenusn

CpaBHHBAThH u YHOpsSIA0YUBaTh pauuoHaIbHbIE
UppalyOHAJILHBIC YUCIIA.

BrimonasaTe apudmermdeckue OEHCTBHA C  PallMOHAIBHBIMHA
4yucIaMM, codeTas  yYCTHblIE M  HOHUCbMEHHBIE  IPUEMBI,
BBIIIOJIHSITh BBIUMCIIEHHUSI C UPPALMOHAJIBHBIMUA YHCJIAMMU.
HaxonuTp 3HadyeHUsI CTENEHEW C LeJIbIMU IOKa3aTelsIMU U
KOpHEHN; BBIYUCISATH 3HAUEHUS UHUCIOBBIX BBIPAYKEHUM.
OkpyrisiTe  AE€MCTBUTENBHBIE  YMCIA, BBINOIHATH  MNPUKUIKY
pe3ynbTara BBIYMCIEHUH, OLIEHKY YMCJIOBBIX BbIPa’KCHUM.

YPaGHEHMﬂ U Hepaeencmea

Pemats JiMHEWHBIE M KBaJpaTHbIC YypPaBHCHUsSI, YpPaBHEHHSI,
CBOJAIIMECS K HHUM, IPOCTEHIINE APOOHO-pAIlMOHAIIBHBIC



YpaBHEHHUS.

Pemate cucTeMbl JOBYX JMHEUHBIX YpPaBHEHUH C JAByMs
IIEPEMEHHBIMU M CHCTEMBI JBYX YpPaBHCHHUiI, B KOTOPBIX OJHO
YpaBHEHUEHE SIBIISICTCS TUHEHHBIM.

Pemate  TekcTOBBIE 3amaun  anreOpamdecKhM — CIIOCOOOM ¢
IIOMOIIBIO  COCTaBJCHMS  YPAaBHEHHMSI HWJIM  CHCTEMBbI  JBYX
YPaBHEHHMI C ABYMSI IIEPEMEHHBIMHU.

IIpoBoauTe NpOCTENUIIME HCCIENOBAHUS YPABHEHUM MU CHUCTEM
ypaBHCHUI, B TOM 4YHCJIC C TMPUMCEHCHUEM TIpadUICCKUX
npescTaBlieHUud (ycTaHaBIUBaTh, HWMEET JU YypaBHEHHE WIIHU
cucTeéMa ypaBHEHHUM pELIeHUsl, €CJIM HMEET, TO CKOJbKO, U
ap.).

Pemate cucTteMbl JUHEHMHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB,
BKJIIOYAIOIINE KBaJpaTHOE HEPaBEHCTBO, W300pakaTh peIICHHUE
CUCTEMbl HEpaBEHCTB Ha YHCJIOBOW MOpsIMOM, 3alMChIBaTh
pEeLIeHUE C TIOMOIIBIO CUMBOJIOB.

Hcnonp3oBaTh HEpaBEHCTBA IIPU PELIEHUU pa3IWYHBIX 3aaad.

Dyukyuu X

PacriosHaBa®, ¢bynkumum  u3ydeHHbIX ~ BUIOB.  [loka3bIBaTh
CXEMaTUYECKU pAaCHOJIO0KEHUE Ha KOOPJAMHATHOW IIJIOCKOCTH

rpadukoB pynkuii Buga: y = kX, y = kx + b, y = XK, y = ax?
+ bx + c, y = X3, Yy =X,Y =1x1| B 3aBUCUMOCTU OT 3HAUYECHUU
KOA(p(UIIHEHTOB; OIHCHIBATh CBOMCTBAa (DYHKIIHIA.

Ctpoutsb u n300paxars CXE€MaTU4YEeCKU rpaduku
KBaJ[paTUYHBIX (YHKIIMH, ONMUCHIBATH CBOMCTBA KBaJPATHUYHBIX
pysHKIMI O BXTpaduKam.

Pacrio3naBare  KBaapaTuyHyito  (QyHKIU©O 100  Qopmye,
MPUBOJAUTH TPUMEPHl KBaApaTUYHBIX (YHKUUNA W3 peaibHOH
JKU3HH, (PU3UKH, TEOMETPHUU.

Apupmemuueckas u zeomempuueckas npozpeccuu

Pacno3naBath apu(pMETHIECKYIO u T€OMETPUUIECKYIO
MIPOTPECCHH TIPH PaA3HBIX cIliocobax 3aJaHus.

BEITIOTHATE BBIYHUCICHUS C HCIOJIb30BaHHEM (GOPMYJI N-ro YicHa
apuQMEeTHYeCKOil W  TEOMETPUYECKOW  MpPOrpeccuil, CyMMBbI
TIEPBBIX N YICHOB.

H3obpaxars YJICHBI ITOCJIEI0BATEILHOCTH TOYKaMU Ha
KOOPAUHATHOH MJIOCKOCTH.

Pemrath 3a/1a4u, CBsI3aHHbBIC c YHUCIIOBBIMH
MOCJIEOBATEJIbHOCTSAMHM, B TOM 4YHCJE 3aJadyd U3 pealibHOH
KU3HU (c HCITOJIb30BaHUEM KaJIBKYJISITOPA, u(POBBIX

TEXHOJIOTHH).



TEMATUYECKOE IIJIAHUPOBAHUE YYEBHOI'O KYPCA (IIO 'OJAM OBYYEHUA)

7 kaacc (He menee 102 4)

paIMoOHAIBHBIX YHUCE.
CreneHb ¢ HaTypaJbHBIM
MOKa3aTeJIeM.

Pemenne OCHOBHBIX 3aaad

Ha JpoOW, TIPOIEHTHl U3
peallbHOM IIPaKTUKH.
ITpuznakn JIeJINMOCTH,
pa3iIoKeHUS Ha
MHOXXHUTEJIM  HATypPaJIbHBIX
4HCEeI.

Peanbnble 3aBUCHUMOCTH.
IIpsmas u oOpatHas

OPONOPIMOHAIIBHOCTH

YAaCTHOCTH B OECKOHEYHYIO JECITUYHYIO
IPpOOB.

IlpumeHsaTs pa3HoOOpa3Hble CHOCOOBI U
NMPUEMbl BBIYUCJIEHUS 3HAYEHHH IPOOHBIX
BBIPpa’KeHUH, coaepXKalux OOBIKHOBEHHBIC

U JCCATUYHBIC JpOOU: 3aMEHSITh MpPHU
HEO0OXOIUMOCTH JIECSITHYHY IO poOb
OOBLIKHOBEHHOMU U OOBIKHOBEHHYO
JICCATUYHOW, TIPUBOJIUTH BBIPAXCHUE K
hopwme, HaubOoJiee yaoOoHOH JUIst
BBIYUCIICHHI, NpPeoOpa3oBBIBaTh JAPOOHEIC
BBIPDQKCHUSI Ha YMHOXXCHHEC U JCJICHUC
JIECATUYHBIX  NpobOeil K  JeUCTBUSIM  C
LENBIMU YUCIaMU.

IIpuBOAUTH, YHCJIOBBIE W  OyKBEHHbIE

NpUMepbI CTEIIEHH ¢ HaTypaJIbHBIM

Ha3zBanue JIeKTPOHHbIE
paszaeJia OcHOBHOE cofiepaxkaHue OcHOBHBIC BH/bI 1eATCIbHOCTH (uudposbie
(TeMbI)(4MCII0 o0yJarommxcs o0pa3oBaTe/ibHbI
4acoB) e pecypchl)
Yucna n ITonstne paMoHATBHOTO CucremMaTu3upoBaTh M 000ramaTh 3HAHUS
BBIUMCJICHUA. | qpca. Apudmerndeckue 00 OOBIKHOBCHHBIX U JICCATHYHBIX APOOSX.
PauuoHadbHbI | neficTBUS ¢ | CpaBHHBaTh W YHNOPSAOYUBATH JIPO0H,
€ yucjia panyoOHaJIbHBIMM 4YHCJIaMU. npeoOpa3oBbIBas pu HEOOXOIMMOCTH
(25 ) CpaBHeHue, JIECSITUYHBIE  JApOOM B OOBIKHOBEHHBIC,

YHOPSIAOYNBaHUC OOBIKHOBECHHBIEC B JICCSITUYHBIC, B




ToKa3aTesieMm, 00 BsICHSIS 3HAYCHHUS
OCHOBaHUsI CTETICHW W TO0KA3aTessl CTEICHH,
HAaxXOJWTh 3HAYEHHUS CTemneHel Buma a' (a
— moboe panuoHaJIbHOE dYHCIO0, N —
HATypaJIbHOE YHCJIO).

IMoHumaTh cMbICH 3anmucH OOJBIINX YHCEI
C TIOMOLIBIO  JECATHYHBIX  Apobedl  u
creneHeid umciaa 10, npuMeHATH HUX B
peaIbHBIX CUTYaLIHSIX.

[MpuMeHATh TPHU3HAKK NEITMMOCTH, Pa3JIOKCHUS
Ha MHOXKHTEIH HaTypaJbHbBIX YUCEL.

PewaTp 3aaun Ha YacTy, MPOLEHTHI, IPOIOPLIMH,
Ha HaxOKAeHHe JpoOu (IPOLEHTa) OT BEJINYUHBI
W BEMUYMHBI 1O e¢ apobm (TPOLEHTY), Ipodm
(mporieHTa), KOTOPBIM COCTABIACT OJJHA BEIMYUHA
ot apyroil. IlpuBonmuth, pa3buparh, OLECHHBATH
pa3iM4HbIE  pelIeHWs,  3alHCH  peIIeHUi
TEKCTOBBIX 3a/1a4.

PacrniozHaBath ¥ OOBSCHATH, OIMpascCh Ha
OIIpEAENeHNs, TMpsSMO IPONOPUUOHAIBHBIE U
0o0paTHO  MPONOPLUHUOHAJBHBIE  3aBUCHMOCTH
MEXIY BEITMYMHAMH; NPUBOJUTH MPUMEPHI 3THX
3aBHCUMOCTEH W3 peaJbHOr0 MHpa, U3 JPYTHUX
y4eOHBIX IIPEIMETOB.

Pemate mpaxkTHKO-OPHEHTHPOBAHHBIEC 33/Ja4d Ha
JpoOH, TpPOLEHTHL, IpsAMYyl0 H  0OpaTHYyIO
MIPONOPIHOHATIBHOCTH, IPOIIOPITIH




Aujredpau
yecKkne
BbIpaKeH
us (27 )

BykBeHHbIC BBIPQKCHUSI.
IlepemeHnHBIE.

Jomyctumelie 3HAYCHUS
nepeMeHHbIX. DOPMYIIHI.
ITpeoOpazoBanue
OYKBEHHBIX BBIPQKCHHU,
packpsITHE CKOOOK u
IpUBEICHNEC ITOTOOHBIX
claraeMbIX.

CaoiicTBa CTENEHU c
HaTypaTbHBIM

TOKa3aTeJIeM.

MHOro4JIeHEI. CroxeHnue,
BBIYHUTAHUC, YMHOXXCHUE
MHOTO4JICHOB. DopMyIIb
COKPAIIIEHHOTO YMHOXKEHUS.

PasnioxeHre MHOTOYICHOB Ha
MHOXHUTCIIN

OBJ1ajeThb anrebpanveckon
TEPMUHOJIOTUEN u CUMBOJIUKOM,
NPUMEHATh €¢ B IIPOLIECCE OCBOCHUS
y4eOHOro marepuasnia.

Haxoautn 3HAYCHUS OyKBEHHBIX
BBIDQKCHUI TIpM  3aJaHHBIX 3HAYCHUSIX
OyKB; BBITIOJTHSITH BBIUHCIICHUS 110
popmymam.

BbINOJIHATH npeoOpa3oBaHUs LIEJIOTO
BBIPOXKEHHUSI B MHOTOYIECH TIPHUBEICHUEM
MTOJTOOHBIX cllaraemsbix, pacKpbITHEM
CKOOOK.

BBINONHATE ~ yMHOXXEHHE  OJHOYJIEHAa  Ha
MHOTOWIEH M MHOTOWIEHa Ha MHOTOWIEH,
NPUMEHATh  (OPMYJBl  KBajpara CyMMBbl H

KBaJpara pa3HOCTH.

OcCyImecTBIATh pa3/IoKEHHE MHOTOWIEHOB Ha
MHOXKUTEJIH IyTEM BBIHECEHHMSI 32 CKOOKH 00111ero
MHOXXUTENSI, NMPUMEHEHHST (OPMYJBl Pa3HOCTH
KBapaToB, (OPMYJI COKPAIICHHOTO YMHOKECHUSI.
[TpumensaTe mpeoOpa3zoBaHWe MHOTOWICHOB JUIS
pelIeHus] pa3NuyYHBIX 3a]ad M3 MaTeMaTHKH,
CMEXHBIX IIPEAMETOB, U3 peabHON IIPaKTHKH.
3HAKOMUTHCSA C HCTOPHEN pa3BUTHS MaTEMAaTUKU




YpaBuenust YpaBHeHuE, npaBuja Pemiare juHENHOE YypaBHEHUE C OJHOHU
u npeoopa3oBaHus IIEPEMEHHON, IPUMEHss MpaBUJIa Mepexoaa
HEPABEHCTB | ypapHeHUsI, OT UCXOJHOIO ypaBHEHHUSI K PABHOCUIIBHOMY
a(20 ) PaBHOCHILHOCTD emy O6onee mnpoctoro Buaa. IlpoBepsTs,
YpPaBHEHU. Jlunelinoe SIBISICTCS JIM KOHKPETHOE HYHCIIO KOpPHEM
ypaBHEHUE c OJIHOI YPaBHEHUS.
TIepeMEHHOH, peurenne | Iloadupars npumeps! map dncen,
JTMHEIHHBIX ypaBHEHUIA. SIBJISIIOIIUXCS PEIIEHUEM JIMHEHHOr o
Pemienue 3a7a4 C TOMOIIBIO YpaBHCHUA C ABYMs IICPEMCHHBIMU.
ypaBHCHHﬁ. CTpOI/lTL B KOOpZ[I/IHaTHOﬁ IIJIOCKOCTH
JIuneninoe ypaBHEHUE C Fpa(bI/IK JUHEHWHOT O YpaBHCHUA C OBYMs
ABYMsl IIEPEMEHHBIMU U €T0 NCPEMCHHBIMU, T10JIB3YSCh Fpa(i)I/IKOM,
rpa(bHK. Cucrema ABYX NPpUBOAUTHL NPUMEPDBI PCIIICHUA
JIMHEWHBIX  ypaBHEHUH  C YpaBHCHUA.
JIBYMsI HepeMEeHHBIMH. HaxoauTh peunieHue CUCTEMBI IBYX
Pemrenue CHUCTEM JIMHEWHBIX YpPaBHEHUU C ABYyMsI
ypaBHEHUH crocoOom NEPpEMECHHBIMU.
MOACTAaHOBKM U crnocobom | COCTaBAATL W pemiaTh YypPAaBHEHUE WU
CIIOKCHUS CUCTEMY YpaBHEHHUH MO YCJIOBHIO 3aJayH,
WHTEPOPETUPOBATH B  COOTBETCTBHU  C
KOHTEKCTOM 3a7a49u MOJTYYCHHBIH
pe3yJibTar
Koopamnatem| Kooppumara  Toukum  Ha | M300paskaTh Ha KOODJMHATHOH MPSIMOii
rpaguku. PSIMOH. YucnoBble TOYKH, COOTBETCTBYIOIINE 3aJITaHHBIM
Dyuxuuu (24 npomexyTku. PaccrosiHue KoopauHaTaM, Jy4YH, OTPE3KH, HHTEPBaJIbI,
4) MEXAy JABYyMs ~ TOYKAMH | 3aIlHMCBHIBATh UX Ha aJreOpandecKoM sI3bIKE.
KOOPJIMHATHOH HPAMOJA. OTMedaTh B KOOPJMHATHON IUIOCKOCTH TOYKHU IO
IIpsimoyronbHas cucTeMa | 3aJaHHBIM  KOOpPAWHATAM; CTPOUTH TpaduKu
KOOpAMHAT HAa  IUIOCKOCTH. HECJIOKHBIX 3aBUCHMOCTEH, 3aJJaHHBIX

[Tpumeps! rpaduKoB, 3aJaHHBIX

(i)OpMyJ'IaMI/I, B TOM 4YHUCJIC C IIOMOIIBIO III/I(l)pOBLIX




¢dopmynamu. UreHue rpapukoB
peanbHbBIX 3aBUCUMOCTEN.

[onstne ¢dynkumn. I'padux
¢ynkiun. CsoiicTBa (yHKUMIL.
Jluneitnas (GYHKITHAL
[octpoenwne rpaduka THHSHHOMN
¢ynkimu. ['paduk QyHKmm y =
IxI

n1abopaTopuil.
[pumeHsITh, U3y4ath MIPEUMYIIIECTBa,
HHTEPIPETHPOBATH rpaduaeckuit crocod
NpEeNCTaBICHUs ¥ aHAIM3a  Pa3sHOOOpa3HOM

KI3HCHHOW MHPOPMAIIHHL.

OcBamBate TOHATHE  (DYHKITHH,
(YHKIMOHATIBHOM TEPMUHOIOTHEH.

OBJIaZICBAThH

Pacno3naBath nmHEHHYI0 QyHKOHIO Yy = kx + b,
OIUCHIBATH €€ CBOICTBA B 3aBUCHMOCTH OT
3HaYeHNH K03 durreHToB k u b.

Crpouts rpaduku JIUHCHHON QyHKIUH, (QYHKIHH
y =1IxL

Hcnons3oBaTh uupoBkIe pecypchl TSI
MOCTPOCHHUS TpapuKoB (GYHKIMHA M H3YUICHUS HX
ceoiictB. IlpuBoauTe nNpuUMEpHl  JIMHEHMHBIX
3aBUCHUMOCTEH B  peaJbHBIX Tpoleccax |
SIBJICHUSX

IloBTOpEHUE N
0000111eH1e(6

1)

IToBTOpEeHuUE OCHOBHBIX
MOHSTUN U METOJI0OB Kypca 7
KJIacca, 0000I1eHe 3HaHUI

Bbi0upaTh, NPUMEHATh OLEHUBATDH CIOCOOBI

CpaBHEHUS qHcen, BBIYHCIICHUH,
npeoOpazoBaHU BBIpaXCHUH, peleHus
ypaBHEHU.

OcymecTBJasITh CaMOKOHTPOJTH

BBIIIOJIHSIEMBIX JEHUCTBUH M CaMOIPOBEPKY
pe3yibTaTa BBIUYHCICHUN, IpeoOpa3OBaHUU,
MOCTPOECHUH.

Pewate 3amaun u3 peanbHOM XU3HU, IPUMEHSTH
MaTeMaTUYeCKUe 3HAHUS Ul PELICHUs 3ajad U3
JIpYIr'UX MPEeIMETOB.




Pemats TEKCTOBBIE 3aJ1a4H,
BBIOMPATH CIIOCOOBI PEIICHUS 3a1a4U

CpaBHUBATb,

8 kiacc (e menee 102 )

UppPALUOHANBHBIX YHCEII.
JleicTBUTEIIbLHBIE YHCIIA.
CpaBHeHUEe
NEWCTBUTEIIbLHBIX YHCE.
Apnbpmernaeckuit
KBaJpaTHBINKOPEHb.
VpaBuenune Buga X° = a.
CaolicTBa apu(MeTHYeCKHX
KBaJpaTHBIX KOpPHEH.
IIpeobpazoBanne
YHCIOBBIX BBIPAXXCHUI,

MIpU HEOOXOITMMOCTH KAJIbKYJISATOP.
OHeHHBaTL KBaZApaTHbIC KOPHHU NICJIbIMU
qucjiaM1 U J1€CATUYHBIMHAU ,E[pO6$[MI/I.
CpaBHUBATBH " YyHopsiio4uBaThL
paI_II/IOHaJ'II)HBIe u I/IppaHI/IOHaJ'[BHI)Ie qucia,
3aIlIMCAaHHBIC C IIOMOIIBIO KBaJApaTHBIX
KOpHEH.

I/ICCJICIIOBaTB YpaBHCHUEC X2 = a, HaXOoIUThb
TOYHBIE M NPHUOJIMKCHHBIE KOPHHU IIpH a >
0.
HccaenoBarhb

cBoOlicTBa KBaJApaTHbIX

Ha3Banue JIeKTPOHHBIE
pasaena OcHoBHOE coaeps;kaHue OcHoOBHBIC BU/IBI 1eATEIbHOCTH (undpoBbie
(TeMbl) o0yuarommxcst o0pa3oBaTe/bHbI
Kypca (4uci1o e pecypcsl)
4acoB)
Yncna n KBanpatHblit KOpeHb U3 PopmyJIMpPOBATH ompeaeaeHue
BBIYMHCIEHHUA. | yycia.l[loHsTHEe 00 KBaJIpaTHOTO KOpHS u3 qyclia,
Keaaparubie HppanoOHAJILHOMYHCIIC. apu(pMETHYCCKOr0 KBaAPATHOTO KOPHSI.
kopHu (15 4) | Jlecaruunsie IpumeHsaTn OTIEepaLUIo U3BJICYEHUS

MIPUOIIMKSHUS KBaJpaTHOrO KOPHS M3 4YHCIA, HCIOJb3YH




comep Kamux KBaJpaTHBIC
KOpHHU

KOpHEH, MPOBOAS YHUCIOBBIE SKCIEPUMEHTHI
c HCTIOJIE30BAHUEM KaJbKyJIsATOpa
(koMmmBIOTEPA).

Joka3piBaTh cBoOlicTBa apuPMETHISCKUX
KBaJIpaTHBIX KOPHEH; MNPUMEHSATh WX A
mpeoOpa3oBaHUS BRIPAKCHUHN.

BbInoJIHATE Npeodpa3oBaHUs BbIPAKEHUMH,

coJiepIKaImx KBaJIpaTHBIC KOpHH.
Bripaxats TIepeMeHHEBIC u3
FEOMETPHUYCCKUX U (PU3HYCCKUX (HOopMYIIL.
Bpruucasarb 3HAYEHUSA BbIPaXEHUI,
coJIepIKaIIrX KBaJIpaTHBIC KOpPHH,
HCTIONB3YS npu HEOOXOIMMOCTH
KaJIbKYJISITOP.

Hcnoap3oBaTh B XOIE peIICHHUSA 3a/1ad
SJIEMEHTapHBIC MpEeJICTaBICHUS,
CBsI3aHHBIE C MPUOITHIKCHHBIMH

3HAYCHUSIMU BEIIMNYHH.
3HAKOMHMTBCSI €  HCTOpHell  pa3BUTHUS
MaTeMaTHKH

Yucaa n
BbLIYHCJICHHUS
. CreneHns ¢
HeJTBIM
nokasareJie
M (7 4)

CreleHs ¢ ICJIBIM ITOKa3aTCJICM.

CrangapTHas 3aIKch YUcia.
Pa3mepsr 00beKTOB
OKpYyKaromiero Mupa (ot
AJIEMEHTAPHBIX YaCTHII JIO
KOCMHYECKHX 00BEKTOB),
JUTATENIEHOCTH TPOIIECCOB B
okpyxaroriem mupe. CBoricTBa
CTETICHH C LIENbIM MTOKa3aTeIeM

DopMyIHPOBATH ONpe/IeIeHHe CTEIICHH C
LIEJIBIM OKA3aTeJIeM.

IMpeacraBisiTh 3aMUCh OOJIBIITUX U MaJIbIX
YUCEJ B CTAHAAPTHOM BH/IC.

CpaBHUBATB YHCJIa U BEIMYUHEI,
3alMCaHHbIC C UCIIOJIB30BAHUEM CTCIICHH

10.

Hcnonb3oBaTh 3amuCh YHCEl B
CTaHJIAPTHOM BHJEC IS BBIPAXKCHUS pa3MEpPOB
OOBEKTOB, [UTUTSIBHOCTH IIPOILIECCOB B




OKpY KAaIoILlIEM MHpE.
DopMyJIHPOBATh, 3AIIMCHIBATH B
CHUMBOJIMYECKO#l (popMe U MILIIOCTPUPOBATH
NpUMepPaMHu CBOMCTBA CTENEHU C LEJIbIM
TTOKa3aTeIeM.

IIpuMeHATH CBOMCTBA CTEIIEHU s
npeoOpa30OBaHUs BHIPAKCHUM, COICPIKAIIAX
CTEIICHU C IEIBIM ITOKa3aTeJICM.
BobInoJHATH JelCTBUSA C YHCIIaMU,
3allMCaHHBIMU B CTAaHAAPTHOM BH/JIE
(yMHOXXEHUE, JIeJIeHHUE, BO3BEJICHHUE B
CTCIICHB)

Auredpauye
CKHe
BbIPaKeHUsl
KBagpatHbi
W Tpeéx4ieH
(5 )

KBanparubiii TPEXUJICH.
Paznmoxxenne  KBaapaTHOTO
TpEX4iIeHaHa MHOXUTEIH

PacniozHaBaTh KBaJapaTHBIH TPEXUJICH,
YCTaHABJIMBATh BO3MOXXHOCTH €TI0
pa3ioKeHUsT HA MHOXHUTEIIH.
PackaaabiBaTh HA MHOMXKHTEIN
KBaJPaTHBIN TPEXWICHC HEOTPHUIATEIHHBIM
JUCKPUMHUHAHTOM

Auredpau
YyecKue
BBIpaKeH
usl.
AJiredpau
yeckasi
Apoon

(15 u)

Anredpanyeckas JIpOOB.
Jlonyctumsle 3HAYCHUS
NEPEMCHHBIX, BXOAAIIUX B

anrebpandeckue

BBIPAKCHHUS. OcHOBHOE
CBOMCTBO  anreOpandecKon
Jpo6u. CoxpareHue
Jpobeii.

CroxxeHue, BBIUMTAHHE,
YMHOXXEHHE U JleJieHue
anreObpandecKux npobeit.

3anuceIBaTh ajareOpanyecKue BBIPAYKCHHSI.
Haxoaurthb

0071aCcTh ONpeAeTIeHUs PallMOHAIIBHOTO
BBIpaKCHUs. BHINOJIHSATH 9UCIIOBBIC
TTOJICTAaHOBKH ¥ BBIYUCJIATH 3HAUCHHUE
IpoOH, B TOM YHCII€ C TTOMOIIBIO
KaJIbKYJIATOpA.

®opMyJIUPOBATHE OCHOBHOE CBOHCTBO
anreOpandecKol 1poOr U MPUMEHSITh €T0
JUIs IpeoOpa3oBaHust IpOOEH.

BbINOJHSATH 1elCTBUS C aTeOpandeCKUMA




[IpeobpazoBanue
BBIDKCHHM,  COJCPIKAIIUX
anredpandeckue apoou

npobsmu. I[IpuMeHaTs Tpeobpa3oBaHUs
BBIPKCHUH JUUTSI pelIeHUs 3a/1a4.
Boipa:kaTs nepeMeHHsble U3 Gopmysn
(bu3nueckux, reoMeTpUIECKHUX,
OIHCHIBAIOIINX OBITOBBIC CUTYAIINN)

YpaBHeHust
"
HEPaBEHCTB
a.
KBagpathbi
€ ypaBHeHHUs
(15 9)

KBanpatnoe YpaBHEHHUE.
Henomnnoe KBaJIpaTHOE
YpaBHEHUE. Dopmyia
KOpHEH KBaJpaTHOI'O
YPAaBHEHUSI. Teopema
Buera.

Pemenne YpaBHEHUH,
CBOJAIIMXCS K KBaJIPATHBIM.
IIpocreiine JIpoOHO-

pauuoHaIbHbIE ypaBHEHUS.
Pemenue TekCTOBBIX 3ajiay
C TIOMOIIBIO  KBaJpPaTHBIX
ypaBHEHUH

Pacno3naBarhb KBaJpaTHbIC YPaBHCHUSI.

3anuchIiBaTh dopmyay KOpHEH
KBaJpaTHOT'O YPaBHEHHUS; pemiaTh
KBaJpaTHble ypaBHEHUsI — IIOJHBIC U
HETIOJIHBIE.

IIpoBoautes  mpocTeiimime  HccaeA0BaHUSA
KBaapaTHBIX ypaBHEHUH.

Pemiare  ypaBHeHHs,  CBoOJAIIMECS K

KBaJIpaTHBIM, C TOMOIIBIO IIpe0oOpa3OBaHMI
U 3aMEHOU NEepEeMEHHOM.

Hab6aopate u  aHAJAM3MPOBATHL  CBSI3b
MEXIy KOpHSIMH U  Kod(hHUIIMeHTaMU
KBaJpaTHOTO ypaBHEHUS.

PopmyupoBate TeopeMy Buera, a Takxke
obpaTtHyl0  TeopeMy, MPHUMEHITh  3THU
TEOPEMBI JJIs1 PeIICHUS 3a71ad.

Pemmate TexkcTOBBIE 3amauM  anreOpamyecKUM
CII0COOOM: MEePEeXOaAUTh oT CJIOBECHOM
(hopMyTMpPOBKH yCIIOBHS 3a1a4u K
anreOpandeckoil MOJAENH IYTEM COCTaBIICHMS
YPaBHEHHMS; pellaTh COCTaBICHHOE YpaBHEHUE,;
HUHTEPIPETUPOBATh PE3yJIbTAT.

3HaKOMHTBCS C HCTOPHEH Pa3BUTHS aareOpbl




YpaBHeHust
"

JIuneiiHoe  ypaBHEHHE C
IBYMs TIEPEMEHHBIMH, €TO0

Pacno3HaBarb JIMHEHHBIE YpPaBHEHHUSI C
JIByMsI IEPEMEHHBIMU.

HEPABEHCTB | rpahuk, MPUMEPHI PEIICHUS Ctpouth rpaduku JTUHSHHBIX YpaBHEHUH, B
a. Cucrembl ypaBHeHHiA B HEIIBIX TOM YHCIIC
ylpsaBﬂeHnﬁ I~ HCIIOJIb3Ysl MU(]POBLIE Pecypcehl.
q
( ) Pernerie cHeTeM BYX Paziauuarn nmapaienbHbIe u
JMHeHHBIX  ypaBHeHWHl ¢ TepeceKaronIuecs psIMbIC o ux
YPaBHCHUSIM.
JIBYyMS TIepEeMEHHBIMH. Pema .
TIpuMepsl pemienus cucTem Wark  CHCTEMBI IBYX JIMHEHHBIX
” o ypaBHCHHU C JIBYMsI MepEMEHHBIMU
HEITUHCHHBIX ypaBHECHUU C .
MOJICTAHOBKOM U CJIOKEHHUEM.
JIBYMsI [ICPEMCHHBIMH. .
PemaTs mipocTedimme CHCTEMEBI, B KOTOPBIX
I'pacdmaeckas N
OJTHO 3 ypaBHEHHI HE SIBJISIETCS
WHTEPIIPpETALUST YPABHCHUS .
JIMHCHHBIM.
C IIByMs TICPEMCHHBIMH H
o HpuBoauths rpaguyecKkyr0 MHTEpHpeTALHNIO
CHUCTEM ypPaBHCHHUU C JBYMSI
perieHust YpaBHCHHUS C JIBYMST
IIepPEeMEHHBIMU. 2
IIEPEeMEHHBIMA W CHCTEM ypaBHCHUU C
Pemienne TEKCTOBBIX 3ajad
JBYMSI [IEPEMCHHBIMH.
¢ HIOMOIIBIO cacTeM PemaTh TeKCTOBBIE 3aJa4M alreOpandecKuM
YPaBHCHUHI Crroco6oM
YpaBHenust | YuciioBble HEPaBEHCTBA U UX | MOPMYJHPOBATL  CBOMCTBA  YUCIIOBBIX
" CBOMCTBA. HEPaBCHCTB,  WUIIOCTPUPOBATH WX  Ha
HEPaBEHCTB | HepaBeHCTBO C OHOM KOOPJIMHATHOM psSIMOH, JI0Ka3bIBAThH
a nepeMeHHou. JInHelHble anre6panyecKH.
Hepagencrs - .
a (12 u) HEPaBEHCTBA C OJIHOH IIpuMeHsITL CBOICTBA HEPABEHCTB B XOJE

IIEPEMEHHON U UX pEIIeHHeE.
CucTeMbl THHEHHBIX
HEPaBEHCTB C OJHOU
IIEPEMEHHON U UX PELICHUE.
N306paxenne penieHust
JIMHEMHOIO HEPABEHCTBA U

pemieHus 3a1aq.
Pemartsb nuHeiiHbIe HEpABEHCTBA C OJIHOM

MepEMEHHOM, N300pakaTh PEIICHUEe HEPABCHCTBA
Ha YUCIIOBOH MpPSIMOM.
Pemiatp  cucremsl

JIMHEHWHBIX HCEPABCHCTB,




UX CUCTEM Ha YHUCIOBOM
npsiMOit

n300pakaTh peIIeHHEe CHCTEMBl HEpaBEHCTB Ha
YUCJIOBOU MPSIMOiA

DYHKIUH.
OcHoBHBIC
nousitus (5

1)

IMonsarue pyHKIINU.

O06nacTh OoMnpeIeeHUs U
MHO>KECTBO 3HAaYCHUH
bynkumnn.

CriocoObI 3as1aHust QYHKIIHIA.

Hcnoab3oBaTth HyHKIIMOHAIBHYIO
TEPMHUHOJIOTHIO U CUMBOJIUKY.

BbI4uCasITL 3HAYEHUA (YHKIIUM, 3aaHHBIX
bopmynamu (mpu HEOOXOIUMOCTH
HCIIOJIb30BaTh KaJbKYJISATOP); COCTABJISATH
TA0JUIBI 3HAYEHUI (QYHKIUHU.

DyHKIHUH.
YuciioBbie
dyuxmun (9
4)

I'padux dpyskmm.
CpoiicTBa (QYyHKIIHH, UX
otoOpakeHue Ha rpaduke
YreHue u nocTpoeHUe
rpaduKOB (PYyHKITHI.
ITpumeps! rpadukos
(GyHKIUH, OTpaKarOIINX
peaJibHbIE TPOIIECCHI.
DyHKIMH, ONUCHIBAIOIINE
NpsAMYIO U OOpaTHYIO
MPONOPIIMOHAJIBHBIC
3aBUCUMOCTH, UX rpadHKH.
T'unep6omna.

I'padux pynkumm y = X2.
DyHKIMN Y = X2,y = X3,
y=X, y=1IxI
rpacudeckoe penieHne
YpPaBHEHUN U CHUCTEM
YpaBHEHU U

Crtpouthb 1o ToukaMm rpaduku GyHKIHA.
OnuceIBaTh CBOKHCTBA (DYHKIIMU HA OCHOBE €¢
rpaduuecKoro mnpencTaBICHUsI.
HUcnoab3oBaTh (YHKINOHAJIBHYIO
TEPMHUHOJIOTHIO U CHUMBOJIHKY .

HccaenoBaTh npumepsl rpadukos,
OTPaKAIOIINX PEATTbHBIC MIPOIIECCHI U SIBIICHUS.
IIpuBOANTH MPUMEPHI IPOIIECCOB U SIBIICHUM C
3aJaHHBIMU CBOWCTBaMH.

Hcnonb30BaTh KOMIBIOTEPHBIE MPOIPAMMBI
JUISI TOCTpOeHUs! rpaduKoB GYHKIUH U
U3yUY€HUS UX CBOMCTB

Haxoauts ¢ momorisio rpaguka QyHKIIAN
3Ha4YEHHE OJHON U3 paccMaTPHUBAEMBIX
BEJIMYMH I10 3HAUYECHUIO IPYTOM.

B HecJ10KHBIX CIy4asiX BHIPpaKaTh
(hopMyII0lf 3aBUCHMOCTh MEXKIY BEIMYHMHAMH.
OnuchbIBaTh XapakTep M3MEHEHHS OIHOH
BEJIMYUHBI B 3aBUCUMOCTH OT U3MEHEHHUS




JApyroiu

PacnozHaBaTh BUABI H3yYaeMbIX (DyHKIMIA.
IMoka3bIBaTH CXeMATHYECKH MOJIOKCHHE HA
KOOP/JAMHATHOM IJIOCKOCTH rpadpuKoB
dyuHkuuii Buga: y = x2,y = X3,
y=x,y=IxL

Hcnosb30BaTh PYyHKIHOHAIBHO-
rpaguyeckue nNpeacTaBJaeHUs AJs pelleHUs
M HCCJICOBAHUS YPABHEHUI U CHCTEM
YPABHEHUI.

IIpumensaTh nudpoBLIE pecypchbl 15
nocTpoeHusi rpaukoB PyHKIMH

IloBTOpEHUE N
00001IeHUE
(6 )

[ToBTOpeHue OCHOBHBIX
MOHSITU M METOJ0B KYypCOB
7 m 8 KJaccoB, 0000IIEHHE
3HaHUN

BbioupaTh, NpUMEHATH, OLEHHBATH CHOCOOLI

CpaBHEHMUS 4uceln, BBIUMCJICHUH,

npeobpazoBaHUi BBIPA)KEHUH, peluieHus
YpaBHEHMUI.

OcyecTBJsATH CAMOKOHTPOJIb

BBIIIOJIHSIEMBIX JE€HCTBUM UM CaMOIPOBEPKY
pe3ynbTara BBIYMCICHHI, IpeoOpa3OBaHMM,
IOCTPOEHUU.

Pemraty 3agayu U3  peajbHOH  KU3HH,
NPUMEHATh MaTEeMaTU4YeCKHe 3HaHHUS I
peleHus 3aa49 U3 APYyTUX MPEIMETOB.
Pemare TekcTOBBIC 3aJa4M, CPaBHUBATh,
Bei0upaTh cioco0bl pereHus 3a1a4u




9 kaacc (He menee 102 4)

pie ynciaa (9 )

MHOK€CTBO 1€HCTBUTENBHBIX
YHCelT; ICHCTBUTEIBHBIE YHCIA KaK
OECKOHEUHBIE IECATHIHbIE APOOH.
B3anMHO 0fHO3HaYHOE
COOTBETCTBUE MEXKJLy MHOKECTBOM
MeHCTBUTENBHBIX YHCET U
MHOKECTBOM TOUYEK KOOPJUHATHON
npsiMoil. CpaBHeHHE
eHCTBUTENBHBIX YHCE,
apudmeTHyecKre AeUCTBUS C
NeHCTBUTEHHBIMHU YHCITAMHU.
[MpubimkEHHOE 3HAUYCHUE
BEJIMYNHBI, TOYHOCTH PUOIHKEHUSL.
Oxpyrnenue yncen. Ipuknaka u
OLIEHKa Pe3yJIbTaTOB BBIYUCICHUN

(O3HAKOMUTHCS C BO3MOXKHOCTBIO MTPEICTaBICHHS
MeHCTBUTEILHOTO YHCIIA KaK 0ECKOHEYHOM
TECSITUIHOM IPOOHU, MPUMEHSATH CCITUIHBIC
MpUOKEHU S pAIlMOHATIBHBIX U UPPAIIMIOHATBHBIX
yrcel.

N300pakaTh 1EHCTBUTENIbHBIE YHCIIA TOUKAMU
KOOpJIMHATHON NPSAMOH.

3anucbIBaTh, CPABHUBATh U YNOPSAIOYHUBATH
efCTBUTEIBLHBIC YHCIIA.

BrINonHATh, coueTas yCTHbIE U IUCbMEHHBIE TPUEMBI,
apuMeTHIECKUE NEHCTBUS C PalliOHATBHBIMHA
YMCJIAMH; HAXOJUTh 3HAYEHMS CTEIIEHEH C LIEIBIMHU
MMOKAa3aTeJSIMU U KOPHEH; BBIYUCIISATH 3HAUCHUS
YUCIIOBBIX BBIPAKCHHM.

[TosryanTh mpencTaBICHUE O 3HAYUMOCTH
IEeWCTBUTENILHBIX YHUCEI B MPAKTUYECKOMN
eATEILHOCTH YEJIOBEKA.

AHAJIN3MPOBATh W JeNaTh BBIBOJBI O TOYHOCTH

pUOJIHKEHUS ASHCTBUTEIHHOTO YHCIA TP PEIICHHH

Ha3sBanue DJIeKTPOHHbIE
pasaena OcHoOBHoOE cofiep:kaHue OcHOBHBIE BH/IbI 1eATEJIbHOCTH (uudposbie
(TeMblI) o0yyaromuxcst o0pa3oBaTe/bHbI
Kypca (4ncio e pecypcsl)
4acoB)

Uucaa u PanmMoHanbHBIE YHCJIA, Pa3BuBaTH MPEICTABICHHUS O YACIAX: OT MHOXKECTBA

BBIYMC/IEHHs. [IPPAIFIOHATBHBIC YHCIa, KOHSYHBIC [HATYPaJbHBIX YHCEN O MHOXKECTBA JCHCTBUTEITBHBIX

JleiicTBUTENBH [ OECKOHEUHBIC AECATHYHBIC IPOOH. [dHCEIL.




3a/1a4.
OKpyIJIsITh JEHCTBUTEIBHBIC YHCIIA, BHITOIHIT
[IPUKUIKY PE3YJIbTaTa BEIYHCICHUH, OLICHKY
3HAUYEHUH YHUCIIOBBIX BBIPAKEHUH.

3HAaKOMHTBCS C UCTOPUEH pa3BUTHSI MATEMAaTHKU

YpaBHeHus u
HepaBeHCTBA.
'YpaBHeHus ¢
0IHOI
nepeMeHHOM
(14 )

JIuneiitHoe ypaBHeHuUe.
Pemienue ypaBHeHUI,
CBOASAINMXCS K JIMHESHUHBIM.
KBanpaTtHOe ypaBHEHHE.
Pemienue ypaBHeHU,
CBOASAINMXCS K KBaJPaTHBIM.
bukBangpaTHbIE ypaBHEHUS.
IIpuMepsl pemieHus
YpaBHEHUU TpeTheU U
4eTBEPTOM cTeneHei

Pa3JIO)KCHUEM Ha MHOXUTCIIN.

Pemenune npobHO-
palMoOHaIbHBIX YPABHEHHA.
PereHre TEKCTOBBIX 33124
anreOpanyecKuM METOA0M

OcBauBaTh, 3alIOMUHATH U IPUMEHATH
rpaduyecKkue MeTobl IIPU PEIICHUHN
YPaBHEHMI1, HEPABEHCTB U UX CHCTEM.
Pacno3HaBaTh LieJIbIE ¥ IPOOHBIC YPABHEHHUS.
PemiaTh JiMHeliHbIe U KBA/IPATHBbIE YPABHEHUs,
YPaBHEHMsI, CBOISIIIINECS] K HUM, IIPOCTEHIINE
PpOOHO-pallMOHAIBHBIE YPAaBHEHHSI.
IIpensarath BO3MOXXHBIE CIIOCOOBI PELICHHUS
TEKCTOBBIX 3a7]a4, 00CYKAATh UX M peliaTh
TEKCTOBBIE 3aja4l Pa3HBIMU CIOCOOAMU.
3HAKOMMTBCH ¢ HCTOPUEH Pa3BUTHS
MaTEeMaTHUKH




YpaBHeHus u
HepaBeHCTBA.
Cucrembl
YPaBHEHMIA
(14 4)

JInHEeliHOEe ypaBHEHUE C ABYMsI
[MEpEeMEHHBIMU U €ero rpaduk.
CucreMa JIBYX JHUHEHUHBIX
YpPaBHEHHI C ABYMsI
TIEpEMEHHBIMU U €€ pelleHue.
Pemenne cucrem

IByX YPaBHEHUM, OJHO U3
KOTOPBIX JUHEIHOE, a 1pyroe
— BTOPOM CTENEHMU.
['pacdudaeckas uHTEpIIpETALUA
CHUCTEMBI YPAaBHECHUH C IBYMSI
mepeMeHHBIMU. Pemenne
TEKCTOBBIX 3a7a4
aJIre0panyeckuM crocoooM

OcBanBaTh M1 NPUMEHSATh NPUCEMBI PEIICHUS
CUCTEMBI IByX JUHEWHBIX ypaBHEHHUM C
ByMsI IIEPEMEHHBIMHM U CUCTEMBI IBYX
YpaBHEHMUI, B KOTOPBIX OJHO ypaBHEHUE HE
SIBJIsIETCS IMHEHHBIM.

Hcnosb30BaTh QyHKIIMOHAIBHO-TpaduuecKue
MpEICTaBICHUS ISl pellleHUsl M HCCJIeI0BaHus
YPaBHEHHI U CHCTEM.

AHAJIU3MPOBATh TEKCThI 32124, pelIaTh NX
anredpandecKnuM CII0OCOOOM: MepexXoAuTh OT
CIIOBECHOH (POPMYITMPOBKHU yCIOBHUS 3a1a9H K
anredpandecKOl MOJIENIH IIyTEM COCTaBICHUS
CHCTEMBI YPaBHEHHUII; peliaTh COCTaBICHHYIO
CHUCTEMY YPaBHEHUI; HHTEPHPETUPOBATH
pe3yibTaT. 3HAKOMUTHCS C UCTOPUEH pa3BUTHUS
MaTEeMaTHUKH




'YpaBHeHUs] U

YucnoBble HEpaBEHCTBA U

YuraTh, 3aIUCHIBATH, IOHUMATh,

HEPaBCHCTBA. HUX CBOICTBA. HHTEPNPETUPOBATH HCPABCHCTBA,
Hepasencrsa JIuHeliHble HEpaBEeHCTBA C HCITIOJIE30BaTh CUMBOJINKY ¥ TCPMHUHOJIOTHIO.
(16 ) OHOW TMEPEMEHHOM ¥ uX | BBINOJHATHL IPeoOpa3OBaHMs HEPABEHCTB,
peuieHue. HCI0JIb30BATh IS IPE0OPa30BaAHUS
Cucremsl JIMHEWUHBIX CBOICTBA YHCIIOBBIX HEPABEHCTB.
HEPABEHCTB C onHoil | Pacmo3dHaBaTh JTMHCHHBIC U KBaJApaTHBIC
IIEpEMEHHOM M UX pEIICHHE. | HepaBeHCTBa. PemaTh JMHEHHBIC
KBanpaTtHele HepaBeHCTBa | HEpaBEHCTBA, CHUCTEMBI JIMHEHHBIX
U UX pElLICHUE. HEPaBEHCTB, CUCTEMbI HEPABCHCTB,
I'padpuueckas BKJIFOUAIOIIUX KBaJpaTHOE HEPABEHCTBO, U
MHTEpHOpeTaIys HEPaBEeHCTB peuiath Ux; 00CyKaAaTh IOJyUYCHHbIE
M CHUCTEM HEPABEHCTB C | pEILICHHS.
JIByMsI TIEpEMEHHBIMU H3o00paxkars pelieHHe HeEpaBeHCTBA U
CHCTEMBI HEPABEHCTB Ha YHUCIOBOU
npsIMOA, 3aMUCbIBATH peunieHue c
MOMOIIBIO CUMBOJIOB.
Pemarts KBaJIpaTHBIE HEPaBEHCTBA,
HUCTIONTB3YsI TpaUUeCcKHe IIPEACTABICHUS.
OcBauBaTh M NIPUMEHATH HEPABEHCTBA IIPU
peIIeHNUH pa3IUYHBIX 3a7ad, B TOM YHCIE
MPaKTUKO-OPUEHTUPOBAHHBIX
DyHKIMU KBanpatuunas ¢pyHKnA, Pacno3naBaTth BHABI M3y4aeMbIX (YHKIIHH;
(16 4) e¢ rpaduK U CBOWCTBA. WITIOCTPUPOBATH cXxeMaTHu4ecKu,
ITapa6ona,koopAHATHI 00BSICHATH pacronaoxXeHue Ha
BEPIIMHBI TapadoJIbl, OCh KOOpPJAUHATHOM IUIOCKOCTHU rpadukoB

CUMMETPHUH MapadoIIbl.
CrernieHHbIe (DYHKIIUH C
HaTypaJIbHBIMHA

¢yuxuit Buma:y = kx, y = kx + b, y =
kix,y =ax, y=a,y= v x,y=lxIB
3aBHCHUMOCTH OT 3HA4YEeHUU KOSCI)CI)I/IIII/ICHTOB;




IoKasarenassMu 2 U 3,ux
rpaduKu U CBOMCTBA.
I'paduxn pyurmumii: 'y = KX,
y=kx +b, y=k/xy=
ax‘,

OINUCBIBaTh UX CBONCTBA.

Pacno3HaBaTh KBaIpaTHYHYIO (YHKLIHIO TIO
opmyse. IIpuBOAUTHL NPUMeEPHI
KBaJIpaTUYHBIX 3aBUCUMOCTEN M3 peasbHOMI
JKU3HH, (U3UKH, TEOMETPUH. BBIABIATE U

y=ax’,y = X y=lxl 00001aTh 0COOCHHOCTH rpaduka
KBaJpaTHYHON GyHKIHMH Y = ax2 + bx + c.
CTtpouts U U300pakaTh CXEMaTHICCKHA
rpauku KBagpaTUYHBIX (YHKIIHH,
3aJlaHHBIX (opMyJlaMu BUaa Y = ax2, y = ax2
+qg,y=a(x+p)2,y=ax2 +bx +c.
AHanv3upoBaTh U NMPUMEHSITH CBOHCTBA
U3y9YEHHBIX (QYHKIWH I UX MTOCTPOCHMS, B
TOM YHCJIE C IMOMOIIBIO0 IU(POBBIX PECYpPCOB
UncsioBbie TTonsarue YUCIIOBOM OcBauBaTh MW TNPHUMEHSTHL HHJIEKCHbBIE
HOCTAEAOBATEN |  10cjIe10BATEIIHHOCTH. 0003HaYCHN, CTPOUTH peueBbie
bHOCTH (15 ) | 3ananue BBICKa3bIBAHUA c HUCIIOJIb30BAHUEM
ITOCIIEIOBATEIIEHOCTH TEpMHHOJIOTHH, CBSI3aHHOW C  TIOHSITHEM
peKyppeHTHOM (opmylioi u MOCJIEOBATEILHOCTH.
(bopmysoii N-ro wiena. AHajgu3upoBatb (QopMyiny N-ro wieHa
Apudmernueckas W | TOCIJIEOBATEIIBHOCTH WJIM  PEKypPpPEHTHYIO
reoMeTpuyeckas hopmyny " BBIYUCJISATH YJICHBI
nporpeccur. Dopmysibl N-ro MOCJIC/IOBATEIbHOCTEH,  3aJlaHHBIX  OTHUMH
ujieHa apuPMETHIYECKOH U opmymamu.
reoMeTpHUYECKON YcranaBauBarh 3aKOHOMEPHOCTH B
Iporpeccuii, CYMMBI IIOCTPOEHUN  TIOCJIE0BATEIBLHOCTH, eciu
MEepBbIX N YIICHOB. BBIMTUCAHBI MIEPBbIE HECKOJIBKO €€ YJICHOB.
H3o00paxkenue 4JIEHOB PacnosnaBarthb apupMETHIECKYIO u

apudmMeTHYecKon U

T€OMETPUICCKYIO IIPOrpeCCun IMpU PpPasHbIX




reOMETPUUYECKOMN

nporpeccuii  TOYKamMud  Ha
KOOPJAMHATHOM TJIOCKOCTH.
JInHeHbIN u
9KCITIOHEHIIUAJIBHBIA POCT.
CnoXHbI€ TPOLICHTHI

crioco0ax 3aaHusl.

Pemats  3amaun  C  HCIOJB30BaHUEM
Gopmynm n-ro unmeHa apudmMeTHUSCKOH U
reoOMEeTPUYECKON MIPOrpeccui, CYMMBI
IIEPBBIX N YJICHOB.

H300paskaTh YICHBl I10CIEIOBATEIBHOCTH
TOYKaMH Ha KOOPAWHATHOW IJIOCKOCTH.
PaccmatpuBaTh TIpHMephl MPOLECCOB H SBJICHUM
U3  peaNbHOH  JKW3HH,  WUIIOCTPHPYIOLINE
U3MEHEHHE B apH(METHYECKOH NpOrpeccuu, B
TreOMETPUYECKON  Tporpeccuu;  M300paxarth
COOTBETCTBYIOIUE 3aBUCUMOCTH TpayUuecKH.
Pemwatp 3aga4ym, CBsS3aHHBIE C  YHCIOBBIMHU
MIOCJIEI0OBATENILHOCTSAMH, B TOM YHCIIE 3aJa4ll U3
peanbHOW KHM3HU C HUCIOJb30BaHHEM IH(POBBIX
TEXHOJIOTAHN (371eKTPOHHBIX Ta0JINII,
rpau9eckoro KajabKyIsaTopa U T.I1.).

Pemarp 3amaun Ha CIIOXKHBIC MPOLECHTHI, B TOM
Yuclie 3aJayd M3 pealbHOil mpakTHku (¢
HCIIONB30BaHUEM KaJIbKYJISITOpa).

3HaKOMUTBCS C UCTOPHUEH Pa3BUTHS MAaTEMaTHKU




IloBTOpeHme,
0000ImIeHNe,
cucTeMaTu3aIl
st 3HaHM
(18 u)

Uucia ¥ BbIYHCIeHHS (3aIHCh,
CpaBHEHUE, JIEUCTBUS C
NeiiCTBUTENbHBIMU YHCIIAMU,
qucJIoBas MpsiMasi; MPOLEHTHI,
OTHOIICHMUSI, TIPONOPIINH;
OKpyTJICHHE, IPUOIIKECHUE,
OIIE€HKAa; pelIeHUE TEKCTOBBIX
3anad apupMETHICCKUM
cIrocooom)

AJreOpanyeckue BBIPKCHHUS
(peoOpazoBaHue anreOpamdecKix
BBIpaXKCHHI, JOMyCTUMBIC
3HA4YCHUS)

OyHKIUN (MTOCTPOCHHUE, CBOUCTBA
M3Y4IEHHBIX ¢$yHKIMi;
rpaduuecKoe pelicHue ypaBHEHU I
1 UX CUCTEM)

OnepupoBaTrb NOHATUSIMHU: MHOXECTBO,
IOJIMHOYECTBO, omepanuu Haj
MHO>KECTBaMU; HCNOJIb30BaTh
rpadudeckoe  TPEACTABICHHUE  MHOXECTB
JUIsT  ONMCaHUs peajbHbIX IPOLECCOB U

SIBJICHUM, TIpU pELIeHUU 3a7ad U3 APYyTux
YYEeOHBIX TIPEIMETOB.

AKTyaJu3upoBaTh TEPMHHOJIOTHIO |
OCHOBHBbIE€ JelcTBHI, CBsI3aHHbIE c
YHMCJAMHM. HATYypaJIbHOE YHCIO, MPOCTOE U
COCTaBHOE€ 4YHCJA, ACIMMOCTb HATypaJbHBIX
4uces, NpU3HAKU JAEJIMMOCTH, LIE€JI0€ YMCIIO,
MOJYJIb YHCJa, OOBIKHOBCHHAS U JIECATHYIHAS
npoowu, CTaHIapTHBII BH]T qucna,
apudmMeTHYeCKU KBaApaTHBIN KOPSHB
BrimoaHaTh IEeUCTBUS, CpPaBHUBATH u
YIOpsiA0UMBaTh YHCJIA, MPEACTaBIISATh YHCIA
Ha KOOPJAMHATHOU NPSIMOU, OKPYIJIATh YUCJIA;
BBINOJIHATh NPUKUAKY U OLIEHKY pe3yJbTaTa
BBIYMCJICHUH.

Pemaths TekcToBbIE 3a71a4u apUPMETHUECKUM
cnocoboM. Pemrate TpakTHYecKHWe 3amadvu,

coJcepiKaime IIPOLICHTHI, JO0JIN, qacCTH,
BbIpakaromiyue 3aBUCUMOCTH: CKOPOCTb —
BpeMs — pacCcTosiHUC, IICHa —

KOJIMYECTBO— CTOMMOCTH, 00BEM pabOThl —
BpeMs1 — IPOU3BOJIUTEIILHOCTh TPYJa.

Pa30upartps peanbHble >KU3HEHHBIE CHUTYyaIlUH,
bopmynupoBaTh UX Ha SI3BIKE MATEMATHKH,




HaXOIUTh pelneHue, MIPUMEHSIS

MaTeMaTHYeCKui arrapar,
HHTEPOPETUPOBATH PE3yIbTaT

OnepupoBaTh MOHATUSIMU: CTENEHb C

LHEJILIM [IOKa3aTeeM, apuMETHICCKHI
KBaJIpaTHBIN KOpPCHb, MHOI'OYJICH,
anredpanueckas ApoOb, TOKIECTBO.

BpInoaHATH OCHOBHBEIE NEeUCTBUA:
BBIIIOJTHSTE pacyeTsl o popmymam,
mpeoOpa3oBHIBATH Henble, JIpOOHO-
palMoHATbHBIC BBIPAXKCHUS W BBIPAKCHUSA C
KOPHSIMH, peann30BBIBATH pasioxxeHune
MHOTO4YICHA Ha MHOXMTEIIM, B TOM YHCJE C
HCIIOJIb30BAaHUEM dbopmyn pasHoCTH
KBaJIpaTOB U KBajJpaTra CyMMBbI U Pa3HOCTH;
HAXOJIUTh JIOTTYCTUMBIE 3HAYCHUS

MEPEeMEHHBIX JUIsl  JPOOHO-PAllMOHAIBHBIX
BBIPAXKECHUM, KOPHEM.

MoaennpoBaTh C NMOMOIIBIO (OPMYI peanbHbIe
MPOLIECCHI U SBIICHUS

OmnepupoBarp nOHATHSAMHA: (QyHKIUS, Tpadux
¢byHKIMK, HyTH ~ (QYHKOWH,  [OPOMEXYTKH
3HAKOIOCTOSIHCTBA, ITIPOMEKYTKH BO3pacTaHus,
yOBIBaHMSI, HANOOJIbIIIEE ¥ HAUMEHbIIEEe 3HAUCHHS
(hyHKITHH.

AHanu3MpoBaTh,  CpaBHUBAaTh,  OOCYXAaTh
CBOMCTBa (PYHKINH, CTPOUTH UX IPaUKH.
OnepupoBarb MOHATHUAMU: npsiMast

TMPONoOpUHOHAJIBHOCTD, 06paTHa$1




NPONOPIHMOHANBHOCTD,  JMHEeHHas  (yHKIHA,
KBasipaTuuHast GyHKIMs, apadona, rumnepooa.
Hcnons3oBaTh rpagukud Uil ONpeNeNieHUs
CBOWCTB, TIIPOLIECCOB W 3aBUCUMOCTEH, IS
pelnieHus 3a/1ad U3 ApYrux y4eOHBIX MPEIMETOB U
peanbHON JKW3HM; MOJAEIMPOBATH C MOMOLIBIO
rpaMKOB peajbHbIE MPOLECCHI U SBICHHUS.
BeipaxaTh (opMylaMH 3aBHCHMOCTH MEXKIY
BEJIMYMHAMHI




PABOYASA ITPOTPAMMA YYEBHOT'O KYPCA
«TEOMETPUS». 79 KJIACCBHI

LEJW U3YYEHUA YUEBHOI'O KYPCA

«MareMaTHUKy y’K€ 3aT€éM YYHUTh HAJ0, YTO OHAa YyM B MOPSI0K
OPpUBOAUT», — NOHUCAJ BEJIUKUM pyccKUM yuyeHblM Muxaun
Bacunbesuu JloMmoHOCOB. I B 3TOM COCTOUT OJHA U3 ABYX LEJIECH
00y4YeHHsI TEOMETPHUHM KaK COCTaBHOW YacCTH MaTEMaTHKH B IIIKOJIE.
DTON 1enM COOTBETCTBYET JIOKa3zaTelbHasl JIMHHUS NPENoIaBaHUs
reomeTpun.Cienyst npencTaBiIeHHONW padodel mporpaMMe, HauMHAS
C CeIbMOTO Kjacca Ha ypOKaxX IeOMETPUU OOYYarOIIMWUCS YYUTCS
OpPOBOJUTH JOKa3aTE€JbHBIE PACCYXJIEHUs, CTPOUTH JIOTUYECKUE
YMO3aKJIIOYEHHUs, NOKa3bIBaTh HCTUHHBIE YTBEPXKIECHUS U CTPOUTH
KOHTPIIPUMEPHl K  JIOXKHBIM, IPOBOJUTH PACCYXXIACHUSA  «OT
MIPOTHBHOTO», OTJINYAaTHCBOMCTBA OT MPHU3HAKOB, (HOPMYJIHPOBATH
oOpaTHBIE yYTBEpXKACHMS. YUEHHUK, OBJAJACBIIHUH HCKYyCCTBOM
paccyxaTh, OyJIeT NMPUMEHSTh €ro M B OKpy»Karomei xuzHu. Kax
nucain reomerp u nenaror HWropes Penoposuu Illapsirus,
«JIIOAbMH, MOHUMAIOIIUMHU, YTO TaKO€ JOKAa3aTeIbCTBO, TPYAHO U
Jla’ke HEBO3MOJKHO MaHMITYJIUPOBaTh». M1 B 3TOM COCTOUT Ba)XHOE
BOCHUTATEIILHOE 3HA4YE€HHUE H3y4YE€HHUs TE€OMETPHUH, MNPHUCYIIEE
MMEHHO OTEYECTBEHHONM MaTeMaTH4ecKou mkoine. Bmecre ¢ Tem
aBTOPHI MPOrpaMMBl MNPEJOCTEPETAIOT YYHUTENs OT H3JIHUIIHEro
(opmanmnzma, 0coOEHHO B OTHOIIEHMM Hadall W OCHOBAaHMH
reomerpun. Ppanuysckuii marematuk Kan JlbegoHHE IO >TOMY
MOBOJYy BBICKa3ayics Tak: «UYTo KkacaeTcs AeIUKaTHON HpoOIeMbI
BBEJCHUS «AKCHOM», TO MHE KaXXETCs, 4YTO Ha MEepBBIX MOpax
HY»XHO BooOmie wn3berarp IPOU3HOCHTH caMo 3TO cioBo. C
Ipyrol e CTOPOHBI, HE CcleAyeT YyHOyckaTb HH OJHOH
BO3MOXXHOCTH  J1aBaTh HOPUMEPHI  JIOTUYECKUX  3aKJIIOYCHUH,
KOTOpBhIE KyZa B Oojblned Mepe, YeM uJess aKCUOM, SIBIISIIOTCS
UCTUHHBIMU U €TUHCTBEHHBIMU
JIBUTATEIAMH MaTEMaTHUYE€CKOTO MBIIIIICHUS.

Bropoli nenpro u3ydeHUs] TEOMETPUM SIBIISIETCA HCIOIb30BaHUE
e¢ KaK HMHCTPYMEHTa IPH PEUICHHN KaK MaTeMaTHYeCKHUX, TaKk M
OpPaKTHYECKUX 3a7ad, BCTPEYAIOIIMXCS B pEaJbHOW IKU3HU.
OKOHUMBHINI KypC T'€OMETPHH MIKOJBHUK JOJDKEH OBITh B
COCTOSIHUM  OIPEJe]NTh T'eOMEeTpUUYecKyro (urypy, omnucartb
CIIOBaMM JTaHHBIA YEPTEK WJIM PHUCYHOK, HAWTH IUIOMIAdb
3€MEJIbHOI0 ydacTka, paccuuTaTth HEO0OX0UMYIO JUIAHY
OINTOBOJIOKOHHOTO Kabeist mian TpeOyemble pa3mephbl rapaxka Juls
aBTOMOOMIISI. OTOMY COOTBETCTBYET BTOpasi, BBIYMCIUTEIbHAS
JIMHUASL B HW3Yy4YE€HMH TE€OMETPUHM B IIKoJie. JlaHHas mnOpakTH4YecKas
JIMHUSL SBJSETCS HE MEHee BaKHOM, ueM nepBasd. Eme Ilnaton



MpEeInuChIBall, 9TOOBI «TpaxkaaHe [IpekpacHOro Topojla HH B KOeM
ciry4dac HC OCTaBJIAIIN TCOMETPHIO, BCIb HCMaAJIOBa’XHO JaXKe
nobouHoe eé OPpUMECHCHUE — B BOCHHOM J€JIC Ja, BIIPOYCM, U BO
BCE€X HaYKaxX — U JIy4YIIEero MX YCBOCHHA: MBI BE€Ab 3HACM, KaKas
OeckoHeYHasT pa3HHIla CYIIECTBYET MEXIY UYEIOBEKOM IIPUIACTHBIM
K reoMeTpuun nu HETIPUYIAaCTHBIM». I[J'ISI 3TOIr 0 YUUTECIIIO
PCKOMCHAYCTCH HOZ[GI/IpaTL 3aadu MOPAKTHYICCKOI'o XapakTepa i
paccMaTpuBaeMbIX TEM, YUYHUTb [JE€TE€l CTPOUTHh MaTeMaTH4YECKUE
MOJCIN PCaJIbHBIX YXHU3HCHHBIX chyauHﬁ, IPOBOAUTH BbBIYHUCIICHUA
nu OLICHHUBATh aJACKBAaTHOCTb NOJIYYCHHOT'O  pe3yJibTara. KpaﬁHe
BaXHO MOMAYCPKUBATH CBSI3M TEOMETPHUH C JIPYTUMHU IIpeIMETaMH,
MOTUBUPOBATH HUCIIOJIB30BaTh OIPCACIICHUA TCOMETPHUYICCKUX (1)I/Il"yp
U MOHATUH, NEMOHCTPUPOBATh IIPUMEHEHMUE IIOJYYECHHBIX YMEHUH B
(bI/ISHI(e U TEXHHKE. DTH CBsI3M Hamboliee SAPKO BHAHBI B TEMax
«BexkTopb», «Tpuronomerpuueckue COOTHOUIECHUAY, «Mertopn
xoopauHaTHU «Teopema [Tudaropay.

B 3akiaroueHue comuiéMcs Ha BEJIMKOIO MaTeMaTHUKa M aCTpOHOMaA
Horanna Kemnnepa, YTOOBI emie pa3 MOT4YEPKHYTh u
METANIpeAMCTHOC, 58 BOCIIMTATCIBbHOC 3HA4YCHUC reoMCeTpHumn:
“Geometria una et aeterna est in mente Dei refulgens: cuius
consortium hominibus tributum inter causas est, cur homo sit
imago Dei™".

MECTO YYEBHOI'O KYPCA B YYEBHOM IUIAHE

CornacHo yuyeOHOMY IUIaHy B 7—9 Kjlaccax H3ydaeTcsl Y4eOHBIA
Kypc «['eomeTpusi», KOTOpBIH BKJIIOYAET CIEAYIOMINE OCHOBHBIC
pasnenbl coaepkanusi: «l'eomerpuueckre GUIypbl M HX CBOWCTBa»,
«M3MepeHre TreoMeTpUYECKUX BEIIMYHMH», a Takke «J/lexapToBbl
KOOpJIMHATBI Ha IUIOCKOCTH», «BeKTOpBI», «/IBM)KEHUS MIIOCKOCTH
n «IIpeoOpa3oBaHus MOIOOUS.

VY4ueOHbIil I1UIaH TpeiycMarpuBaeT HU3y4YeHHE TIeOMETpUU  Ha
6a30BOM ypOBHE, UCXOJs U3 HE MeHee 08 ydeOHBIX 4acoB B y4eOHOM
roJy, BCEro 3a Tpu roma oOydeHus — He MeHee 204 gacos.




COIEPKAHUE YYEBHOI'O KYPCA (IIO 'OJAM OBYYEHHA)

7 xnacc

HavaneHble moHATHS reoMeTpuu. Touka, mpsiMasi, OTPEe30K, JIyd.
Yron. Buasl yrioB. BepTukaibHble W CMEXHBIE  YIJIBL.
BbuccekTtpuca yria. Jlomanasi, MHoroyroabHuk. IlapannensHocTs u
NEePHNEeHAUKYISIPHOCTD MPSAMBIX.

CuMMeTpHUYHBIC urypsr. OCHOBHBIE CcBOMCTBA oceBoH
cummerpun. IIpuMepsl CHMMETpUHM B OKPY’KalOIIEM MUDPE.

OCHOBHBIE TIOCTPOCHHUSI C IOMOIIBIO LHUPKYISI W JIMHECHKH.

Tpeyronsauk. Bwicota, mMeaunana, OuccekTpuca, HX CBOICTBa.
PaBHOOenpeHHBIIT W pPaBHOCTOPOHHUM TPEYyroJbHUKHA. HepaBeHCTBO
TpeyroJjbHUKa.

CBolicTBa M MNpPU3HAKU PaBHOOEAPEHHOTO  TPEYroJbHHUKA.
IIpusHaku paBeHCTBA TPEYTOJIBHUKOB.

CBoiicTBa M NOpPU3HAKU MapajjieNbHBIX MNpsAMBIX. CyMMma yrjioB
TPEyroJIbHUKA. BHEITHUE yTIIbI TPEYTrOJIbHHUKA.

IIpsiMoyromnbHbIit TPEYTrOJbHHUK. CaoiicTBO MEIUaHbI
MIPSIMOYTOJILHOTO  TPEYTOJIbHUKA, IIPOBEACHHONW K THIIOTECHY3E.
ITpusnaku paBeHCTBa OpAMOYTOJIbHBIX TPEYTOJIbHUKOB.

IIpsiMOyTOnBbHBIN TPEYTrOJBHUK C yTaoM B 30°.

HepaBeHcTBa B reoMeTpUU: HEPaBEHCTBO TPEYTroJbHHUKA, Hepa-
BCHCTBO O JJIMHE JIOMaHOW, TeopeMa O OOJIbIIEeM yrIje U OOJIbIICH
CTOpPOHE TpeyrojibHUKa. llepnenaukyisip U HaKJIOHHas.

I'eomerpuueckoe MecTo ToueK. buccekrpuca yrijia u cepeJuHHbIN
NEPHEHAUKYIAP K OTPE3KY KaK I'€OMETPUUYECKHE MECTa TOYeK.

OKpy>KXHOCTb M KPYyT, XOpJa U AUaMEeTp, UX cBOMcCTBa. B3zauMmHoe
pacrioyio)KeHHe OKpPY>XHOCTH M mpsiMoi. KacarenpHas m cexkymiasi K
OKpYy>XHOCTU. OKpYyXHOCTb, BIIMCaHHass B Yyroj. BrnucanHas wu
ONHCAaHHAsI OKPY’KHOCTU TPEYTOJIbHUKA.

8 xiacc

YetblpexyronpbHuku. IlapamiemorpamMm, ero mHpuU3HaKd |
cBoiicTBa. YacTHBIE cilydan MapajieaorpaMMoB (TIPSMOYTOJBHUK,
pom06, KBazapaT), WX TpPU3HAKH ©W  cBoWcTBa. Tpamerus,
paBHOOOKas Tpamneuus, ec CBOIiCTBa u MPU3HAKU.
IIpsimoyronbpHas Tpamemnus.

Meron ynBoenus Menuansl. lleHTpanbHas cummerpus. Teopema

®daneca U TeopeMa O MPOIMOPIIMOHAIBHBIX OTpE3Kax.

CpenHue JMHUM TpeyrojipHuka U Tpaneuuu. LleHTp Macc
TpeyToJbHUKA.

ITogobue TpeyrompHUKOB, Kod(hdurueHt momodbus. IlpusHakm
Mojo0ust TPeyroiabHUKOB. [IpuMeHeHne mnomoOMsi TIpU  pEHICHUH
MpaKTUYECKUX 3a7ad.



CpoiicTBa I1Iomniayie reomerpudeckux ¢Guryp. Dopmynabl s
IUIOMIAaANW TPEYroJIbHUKA, IapajuiesorpamMMa, pomOa W Tpalleluu.
OTHOIIeHNE TUTOIIAAeH TOTOOHBIX QUryp.

Beruncienne miomanei TPEyrojbHUKOB M MHOTOYTOJIBHUKOB Ha
KJIeTJ4aToi Oymare.

Teopema Iludaropa. IIpumenenue Tteopembl IIudaropa npm
pelIeHNN MPAKTHIECKNX 3a7ad.

CuHyc, KOCHHYC, TaHI'€HC OCTPOro yrila MpsIMOYTrOJIbHOTO
TpEYTOJIbHUKA. OcHoBHOE TPUTOHOMETPUUIECKOE TOXJIECTBO.
Tpuronomerpuueckue ¢ynknnm yriaoB B 30°, 45° u 60°.

BnucanHsie m neHTpanbHBIE YIJIBI, yroJl MEXIY KacaTeJIbHOW WU
XOpaoH. YTribl MEXIy XOpJaMH M CEeKyIIMMH. BnucanHble u
OIMMCaHHBIE YETHIPEXYTOJIbHUKH. B3amMHOE pacroyiokKeHne IBYX
okpyxHocTei. Kacanue okpykHocteil. O0mmue KkacaTejibHbIC K JBYM
OKPYHOCTSIM.

9 xitacc

Cunyc, KocuHyc, TaHreHc yrioB or 0 mo 180° OcHoBHOE
TPUTOHOMETPUUYECKOE TOXKJ1ecTBO. DOpMYJibl NPUBEACHUS.

Pemienne TpeyronpHukoB. Teopema KOCHHYCOB W Teopema
CHUHYCOB. PernieHne nmpakTHYeCKUX 3a7ad ¢ HCIOJIb30BAaHHEM TEOPEMBI
KOCHHYCOB M TEOPEMBI CHHYCOB.

IIpeoGpazoBanme noa00us. ITomo6ue COOTBETCTBEHHBIX
3JICMCHTOB.
TeopemMa 0 TOpPOU3BEACHUM  OTPE3KOB  XOpJA, TEOPEMBI O
MPOU3BEACHUN OTpPE3KOB CEeKyIIHX, TeopemMa o KBajaparte
KacaTeJIbHOM.

Bekrtop, mimmHa (MOAynb) BEKTOpa, COHAIIPABIICHHBIE BEKTOPHI,
OPOTUBOIIOJOXXHO  HampaBJIEHHbIE  BEKTOPBI, KOJUIMHEAPHOCTH
BEKTOPOB, PAaBEHCTBO BEKTOPOB, ONEpaluM HAJ BEKTOpPaMHU.
Pa3znoxenue BekTOpa IO JABYM HEKOJUIMHEApHBIM BEKTOpaM.
Koopaunatel BekTOpa. CkajlsipHOE€ NPOU3BEJIAEHHUE BEKTOPOB,
MPUMEHEHHUE Ul HaXOXKIAECHUSl JJIMH U YIJIOB.

JlekapToBbl KOOPAMHATHI HA IUIOCKOCTU. YPpaBHEHUs MNPSIMOU U
OKPY>XHOCTH B KOOpAMHATaX, I[EpPECeUEeHUE OKPYKHOCTEH U
OpsIMBIX. MeTol KOOpAWHAT M €ro NMpHUMEHEHHE.

IlpaBusibHBIE MHOTOYTOJBHUKH. [MHa OKpyXHOCTH. ['panycHas
M paguaHHas Mepa yIya, BBIYMCIEHHUE [UIMH IOYyI OKPY>XHOCTEMH.
ITnomane Kkpyra, cCEKTOpa, CErMeHTa.

JIBIDKEHHUS IUIOCKOCTH M BHYTPEHHHE CHMMETPUH  (QUTYD
(pyIeMeHTapHBIC MPEJICTABIICHUS). IMapannenbHbIi nepeHoc.
TToBopor.



[INTAHUPYEMBIE IIPEAMETHBIE PE3YJIbTATbI OCBOEHHSI
PABOYEU ITPOI'PAMMBI KYPCA (ITO TOJAM OBYYEHU )

OcBocHue yueOHOro Kypca «['eomeTpusi» Ha YpPOBHE OCHOBHOTO
oomrero oOpa3oBaHUs IOJKHO obecrieunBaTh OOCTHKEHHE
CIEYIOIIUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOR:

7 Kjaacce

1.

10.

11.

Pacnio3naBatp U3Yy4YECHHbIE reoMeTPUUYECKUE urypsr,
ONpeNeysAITh WX  B3aMMHOE  pacloJIOKeHHEe, H300pa)kaTh
TeOMETPpHYECKHEe (PUTYPBI; BBIMOJHATE UYEPTEKH I10 YCIOBHIO
3agaud. M3MepsTh JIMHEWHBIE U YIJIOBblE BEIWYMHBI. Pemarth
3a/1a4M Ha BBIUMCJICHUE JJIUH OTPE3KOB M BEJIUYHUH YTJIOB.
Henate rpyOyl0 OLEHKY JHMHEHMHBIX U YIJIOBBIX BEJIMYHUH
IPEIMETOB B  PEAIBHOM JKU3HHM, pPa3MEPOB IIPUPOIHBIX
00bekTOB. Paznuuarh pasMepbl ATUX OOBEKTOB MO MOPSIAKY
BEJIMYUHBI.

CTpouTh 4YepTeKH K IE€OMETPUYECKHUM 3aJadaM.
Ilonb30BaThCs  NMpU3HAKAMU  PaBEHCTBA  TPEYTOJBHUKOB,
WCIIONIB30BAaTh NPU3HAKA W  CBOWCTBA  paBHOOCIPEHHBIX
TPEYTrOJILHUKOB NIPU PELLIEHUH 3a7a4.

IIpoBOOUTHE JIOTMYECKHUE PACCYXKIAECHUSA C UCIOJb30BAHUEM
Fe€OMETPUYECKUX TEOPEM.

ITonb30oBaThCs  OpU3HAKaMM  PABEHCTBA  NPSIMOYTOJbHBIX
TPEYroJbHUKOB, CBOWCTBOM  MEIHaHbl, MPOBEJICHHONW K
TUIIOTEHY3€ MPSMOYIOJIBHOI'O TPEYrOJbHUKA, B  PELIEHUU
reoMEeTPUYECKHUX 3a/]a4.

OmnpenensiTe NapajuieIbHOCTh MOPSMBIX C MOMOUIBIO YIJIOB,
KOTOpBIe  oOpa3syeT ¢ HuMH  cekymas. Onpeneisars
NapajuiesIbHOCTh NPSIMBIX C IIOMOIIBIO PAaBEHCTBA PaCcCTOSIHUN
OT TOYEK OJHOMU MPSIMOM 1O TOUEK APYrod NpsMOM.

Pemars 3agaun Ha kieT4yaTtoil Oymare.

I[IpoBOAUTH BBIYMCIICHUS M HAXOJIUTh YHUCIOBBIE M OyKBEHHBIC
3HAYEHUS yIJIOB B reOMEeTPUUYECKUX 3aja4ax ¢
HCII0JIb30BaHUEM CYMMBI YTJIOB TPEyTOIIFHUKOB u
MHOTOYTOJIBHHUKOB, CBOWCTB YTJIOB, OOpa30BaHHBIX IIpU
MepeceyeHnn JByX MNapasjlelbHbIX MNpsIMBIX ceKyueil. Pemats
MPaKTUUECKUE 3a/1aul HA HAXOXKIEHUE YIJIOB.

Bnaners NOHSATHEM TeOMETPUYECKOrO MecTa TOYeK. YMeThb
OIPENEIIATh OHCCeKTpucy yria u CepeaINHHBIA
NEePHEeHAUKYIAp K OT- Pe3Ky KaK TIE€OMETPUYECKHE MeCcTa
TOUEK.

DopMyJIMpPOBATh ONPENEICHUSI OKPYKHOCTH MU Kpyra, XOpAbl
U JuaMeTrpa OKpPY>XHOCTH, II0JIb30BaTbCsl HUX CBOMCTBaMU.
YMeTh NpUMEHSITh 3TU CBOICTBA IpU PELICHUU 3ajad.



12.

13.

14,

15.

Branerr moHsSTHEM  ONHWCAaHHOM  OKOJIO TpPEYyroJbHHKA
OKpPY’XHOCTH, yME€Th HaXOAUTh e€¢ uLeHTp. lloab30BaThcs
(akTamMm O TOM, YTO OHCCEKTPUCHI YIJIOB TPEYyrojdbHUKA
MEePECEKAIOTC B OJHOM TOYKE, U O TOM, YTO CEpPEIUHHBIE
NEPIEHAUKYIAPbl K CTOPOHAM TPEYrOJIbHHKA IIE€PECEKAIOTCs
B OJJHOM TOYKE.

Braaners HOHSITHEM KacaTeJabHOU K OKPY>XHOCTH,
MNOJIb30BaThCS TeopeMoit o NEePIEHAUKYIIPHOCTH
KacaTeldbHOH U paauyca, IPOBEIACHHOTO K TOUKE KacaHMUs.
ITonp30oBaTbCs MIPOCTEUIINMU reOMETPUYECKUMU
HEpPAaBEHCTBAMH, MOHUMAaTh MX MPAKTUYECKHI CMBICII.
IIpoBOIUTE  OCHOBHBIE TE€OMETPUYECKHE  IOCTPOEHHUS  C
MOMOILBIO UPKYJIS U TUHENHKU.

8 xiacc

1

Pacrio3HaBaTe OCHOBHBIE BHJIBI UYETBIPEXYTOJBHUKOB, WX
3JIEMEHTBI, [I0JIb30BaTbhCs MX CBOMCTBAMU IIPpU PELICHUU
reoOMEeTpUUYECKHUX 3a1ad.

IIpuMenaTp  CBOMCTBA  TOYKM  [IE€PECEUCHUS MeauaH
TpEeyroJIbHHKa (IIEHTpa Macc) B PEIICHUH 3a1ad.

Bnaners nonATHEM ~— CpeiHEW  JIMHUM  TPEYIOJIbHUKA U
Tpalneuuy, MOPUMEHITH KX  CBOMCTBA NOpPU  PELICHUU
reomerpuueckux 3anad. llonb3oBaTbest Teopemoit daneca u
TEOPEMOM O MNPOHOPLUMOHAIBHBIX OTpE3Kax, IPUMEHSTbh HX
JUIsL pelIeHUs TPaKTUYECKHUX 3a1a4.

I[IpuMeHsTh NpHU3HAKK TOAOOHSI TPEYrOJILHUKOB B PELICHHH
reOMEeTPUYECKHX 3a]a4.

ITonb30BaThCs TEOpeMOi ITudaropa 7St peuenus
reOMETPUYECKUX u NIPAaKTUYECKUX 3a7ad. Ctpouts
MaTeMaTU4YeCKyl0  MOJEIb B  IPAaKTUYECKUX  3ajayax,
CaMOCTOSITEIILHO JlenaTh uepTeK u HaXOOUTh
COOTBETCTBYIOILIUE JIJIUHBI.

Brnaners noHATHSMHM CHHYCa, KOCHUHyca U TaHIE€HCa OCTPOTO
yrjia nOpsIMOYTOJIBHOTO TpeyrojbHUKa. Ilomb30BaThCs 3TUMU
MOHSTUSI- MU JUISL PELIEHUS] NIPAKTUYECKUX 3ajad.

Brruncnsats (paznuuHBIMU croco6ammu) omanb
TpeyroiabHUKa U IIomaau MHOT'OYTOJIBHBIX duryp
(monmp3ysick, TAE€ HEO0OXOAWMO, KaJlbKyJsiTopoM). I[IpuMmeHsTH
MOJYyYE€HHbIE YMEHMUs B NPAKTUYECKUX 3aladax.

Bnaners DNOHATHUSIMM BIMCAaHHOIO M LEHTPAIBHOIO YIJa,
HCIIOJIb30BaTh TEOPEMBI O BIHCAHHBIX YIJaX, YrjaxX Mexay
XopaamMu (CeKyIIMMH) B yTJIe MEXIy KacaTeJIbHOW M XOpAoH
IIPU PELICHUU F'€OMETPUUYECKHUX 3a1a4.

Brnanets MOHATUEM OINMUCAHHOI'O 4YEThIPEXyTOJIbHUKA,
NPUMEHSTh CBONCTBA OMNMCAHHOI'O YETHIPEXYTOJbHUKA MPU



10.

pelIcHur 3a7ad.

[IpuMeHsATh TONyYEHHBIC 3HAaHUS HA IPAKTHKE — CTPOUTH
MaTeMaTH4YeCKHe MOJIENH JUIsl 3ajJad peajbHOH JKU3HH H
MIPOBOAUTE COOTBETCTBYIOLIUE BBIYHCICHHUS C IPUMEHECHUEM
Mojaodust W TpUroHomerpud (IMOJB3YsCh, TIJAe HEOOXOIUMO,
KaJbKYJISATOPOM).

9 xiacc

1.

3HaTh  TPUTOHOMETpPUYECKHME  (YHKIMH  OCTPBIX  YIJIOB,
HaXOJUTh C WX  IIOMOIIBIO  Pa3JIMYHbIE  DJIEMEHTHI
MPSIMOYTOJIBHOTO TPEYTOINbHHUKA («PEIICHHE TMPSIMOYTOJIBHBIX
TpPEyroIbHUKOB»). HaxommTe (C TOMOIIBIO KaJbKYJISTOPA)
JUTMHBI U YTJIbI JUISI HeTaOJIMYHBIX 3HAYSHUH.

[lonp3oBaThest  GopMynaMH  TNPHUBEACHHUS W OCHOBHBIM
TPUTOHOMETPUUECKUM TOXJIECTBOM TS HaXOXKJICHUS
COOTHOIICHHI MEXIy TPUTOHOMETPUYECKHMMHU BEIWYMHAMU.
Hcnons3oBaTh TEOpEeMBl  CHHYCOB W KOCHHYCOB  JUIsl
HaXOXKJICHUS Pa3IUYIHBIX 3JIEMEHTOB TPEYroJIbHHUKA
(«pemieHne TPEYTOJIBHUKOBY), NPUMEHSITH HX NPH PEIICHUHU
FeOMETPUYECKUX 3ajad.

Brnaners TTOHSITUSMU npeoOpa3oBaHUs ropoous,
COOTBETCTBEHHBIX 3JIEMEHTOB ITOJTO0HBIX ¢dburyp.
ITosib30BaThCsl CBOWCTBAMHU TOJO0MSI TPOM3BOJIBHBIX (QUTYp,
YMETh BBIUHCIIATH JJIMHBI W HAaXOJIWTh YIJBl Yy IOJIOOHBIX
¢uryp. IlpumensTe cBo¥cTBa mnOHOOMS B IPAKTHYECKHX
3ajladyax. YMeThb NPUBOJUTH NpPUMEpPbl NOAOOHBIX (uryp B
OKpYKarolieM MHUpe.

ITosib30BaThCsl TEOpeMaMHu O IPOM3BEIACHHH OTPE3KOB XOpJI, O
MIPOU3BEICHUHN OTPE3KOB CEeKyIInX, o KBaJpare
KacaTeIbHOMU.

ITosnp30BaThCsi BEKTOpaMH, MOHUMAaTh WX TCOMETPUYECKHH W
dbuznueckuit CMBICII, MIPUMEHSTh ux B pelIeHun
FeOMETPUYECKUX u (busnueckux 3aja4. TTpumeHsTh
CKaJSIpPHOE IPOU3BEJCHUE BEKTOPOB ISl HAXOXKJICHUS [UIMH W
YIJIOB.

ITosib30BaTHCS METOJIOM  KOOpJIMHAT  Ha  IUIOCKOCTH,
MIPUMEHSITh  ero B peleHnun reOMETPUYECKUX u
MPaKTHYECKUX 3aj1ad.

Biiagerp  HOHSTHSMH — NPaBUIJIBHOTO  MHOIOYTOJIBHHKA,
JUTMHBI OKPY>XHOCTH, JUTMHBI YT OKPY>XHOCTH M pPaJUaHHOU
MEpbI yIia, YMETh BBIYHCISITH IUIOMIAAb KPyra U ero 4JacTei.
IIpuMeHsITh  TOJIydeHHbIE  YMEHHSI B  IPaKTHYECKHUX
3aJ1a4ax.

HaxonuTte ocu (MM LEHTPHI) CUMMETPUHM (UTYp, NPUMEHSTH
JIBUOKEHHMS TNIOCKOCTH B IMPOCTEHIIMX CIydasX.



10. IlpumeHATH NONy4YeHHBIC 3HAHUS Ha IPAKTHKE — CTPOHUTH
MaTeMaTH4YeCKHe MOJCNIH U1 3aJad peajbHOH JKH3HH H
MIPOBOAUTE COOTBETCTBYIOLIUE BBIYHCICHHUS C IPHUMEHECHUEM
MoJo0usT M TPUTOHOMETPUYECKUX (YHKIMHI (MOJIB3YsCh, TIE
HE0O0XO0ANMO, KaTbKyJISITOPOM).



TEMATUYECKOE IINIAHUPOBAHHUE YYEBHOI'O KYPCA(IIO 'OJAM OBYYEHUS)

7 xnacc (ne menee 68 )

HasBanue
pa3aesia (TemMbl)
Kypca (4ucjio
4acoB)

OcHOBHOe cojep:kaHue

OcHOBHBIE BUABI 1€ATECJIbHOCTH OﬁyanOIIII/IXCSI

JJIeKTPOHHBIE
(unppoBkIe
00pa3oBaTe/ibHbI
e pecypcbl)

IIpocreiimue
reoMeTpuYecKu
e (urypsl u ux
CBOMCTBA.
N3mepenne
reoMeTpUYecKH
x BesqnumH (14
)

IIpocTeiiline reoMeTpudYecKue
OOBEKTHI: TOUKH, NIPSIMBIC, JIyIH
W yTJIbl, MHOTOYTOJIbHHUK,
nmomaHast. CMEXHBIC U
BEepTHUKaIbHBIC yTbl. PadoTa ¢
IPOCTEHUININMHU YEPTEKAMMU.
13MepeHne JTUHEWHBIX U
YTJIOBBIX BEJIMYUH,
BBIYMCIICHUE OTPE3KOB U yIJIOB.
I[lepumerp u momanb GuUryp,
COCTaBJICHHBIX U3
MPsIMOYTOJILHUKOB

DopMynUpOBaTh OCHOBHBIE MOHATHUA U
omnpeneneHus. PacriosHaBaTh U3y4eHHBIE
reoMeTpuiecKue (PUrypsl, ONpenesiTe UxX
B3aMMHOE PACIIOJIOKEHUE, BBIIOIHATH
HMEepTEK MO YCIIOBHIO 3a1adn. [IpoBoauTh
[IpOCTEHUIIINE TOCTPOCHHUS C IIOMOIIIBIO
LUPKYJIsT U JUHEHKU. M3MepATh nuHEiHbIE
1 YTJIOBBIE BEJINYMHBI T€OMETPUYECKUX U
MpaKTUYECKUX 00BEKTOB. OnpenensiTh «Ha
rja3» pa3Mepbl peajbHbIX OOBEKTOB,
[MPOBOJIUTH I'PYOYIO OIIEHKY UX pa3MepOB.
PemiaTte 3a1aun Ha BBIYMCIICHUE JJIMH
OTPE3KOB U BEIW4YMH Yrios. Pemarts
3a/1a4¥ Ha B3aMMHOE PACHONI0XKEHUE
reoMmeTrpudeckux ¢puryp. [IpoBoaurs
K1acCHU(UKAINIO YTJIOB, BBIYUCIATH
ITMHEIHBIE U YTJIOBHIE BEIIMYHHBI,
MPOBOANTE HEOOXOIMMEIE JOKa3aTeJIbHbBIC
paccy>XaeHus.

3HAKOMUTBCS C HICTOPUEH pa3BUTHS

reoMeTpuu




Ha3Banue
pasaesa (TemMbl)
Kypca (4ucjIo
4acoB)

OcHoBHOE coaep:xaHue

OCHOBHBIE BH/IBI
AesITeJIbHOCTH 00y4a0IuXCs

JJIEKTPOHHbIE
(unpoBkIe
00pa3oBaTe/ibHbI
e pecypcbl)

TpeyrojibHUKU
(22 )

Ilonsitue o paBHBIX
TpeyroJbHUKaX U INEpPBUYHBIC
NPEACTaBIEHUsT O  PaBHBIX
(KOHTPYIHTHBIX) ¢durypax.
Tpu npusHaka  paBeHCTBa
TPEYrOJIbHUKOB.

ITpusnaku paBeHCTBaA
OPAMOYTOIBHBIX
TPEYrOJbHUKOB. CBoiicTBO
MeIUaHbI NPSIMOYTOJIBHOT'O
TpEyroJbHUKA.
PaBHOGEApEHHBIC u
PaBHOCTOPOHHHE
TpeyrojbHUKU. IlpusHaku wu
CBOICTBA  paBHOOEAPEHHOTO
TpEeyTOJbHUKA.

IIpotuB OGoubIIeil CTOPOHBI
TPEYTOJIbHHUKA JIEKUT OOJIBIINHA
yroa. [Ipocreiine
HEpaBEHCTBa B T'€OMETPHH.
HepaBeHcTBO TpeyroyibHUKA.
HepaBeHcTBO JIOMaHOM.
IIpssMOYyTONBHBIN TPEYrOIbHUK
cyraoMm B 30°. IlepBrie
TMOHATHSA O JOKa3aTeJIbCTBax B
reoMeTpuu

Pacno3snaBarn napsl paBHBIX
TPEYrOJILHUKOB Ha TOTOBBIX UYEPTEXKAX
(c yka3zaHueM NPU3HAKOB).

BbiBOAUTH CIIeACTBUS (paBeHCTB
COOTBETCTBYIOIINX 3JIEMEHTOB) u3
PaBEHCTB TPEYTOJIHLHUKOB.
DopMyIHPOBATH OTIpeCIICHUS:
OCTPOYTOJIBHOTO, TYIOYTOJIBHOTO,
MIPSIMOYTOJIBHOT O, paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEyTOJIbHUKOB;
OHCCEKTPHUCHI, BBICOTEHI, MeauaHbl
TPEyTroJbHUKA; CepeIMHHOTO
MEepIeHAUKYIApa OTpe3Ka; NepumeTpa
TpeyTroJbHHUKA.

PopMyaHpOBATH CBOWCTBA M IPU3HAKHU
paBHOOEIPEHHOTO TPEYTOJIHLHUKA.
CTpouTh YEpTEeXH, peliaTb 3agadM C

IIOMOIIIBIO HaXO0XIACHUA PaBHBIX
TPEYTOJIbHUKOB.

IIpumeHaTs NPU3HAKH paBeHCTBaA
]'IpSIMOyFOJ'IBHBIX TpeyFOIIBHI/IKOB B
3aJa4dax.

Hcnoab3oBaTh 1HMPPOBBIE pecypchl A
HCCJIeJ0BaHUA CBOMWCTB N3yvdacMbIX
¢uryp.

3HAKOMHUTBCA C€ HMCTOPUeHd  pa3BUTHSA

reoMeTpun




IlapanenbHble

[lapannensHBIE TPAMBIC, HX

DopMyIHpOBaTh MOHITHE MapaICIbHBIX

npsiMble, cyMMa [cCBOMCTBa, [IsThIM mocTynar MPSMBIX, HAXOAUTH MPAKTHYECKUE TTPUMEPBDI.
YIJI0B EBxnupa.Hakpect nexarue, M3y4aTh cBOHCTBA yIJIOB, 00pa30BaHHBIX
TPeyrojbHUKAa |COOTBETCTBEHHBIE U [pH MIEPECEUCHUN TMapauIeNIbHBIX TPSMBIX
(14 1) OJHOCTOPOHHHUE YTJIbI CEKyILLeH.
(oOpazoBaHHBIE TIPH I[IpoBoaNTH 10Ka3aTEJIBCTBA
[epecevueHn ! NapaieIbHbIX [MapaJuIeIbHOCTHU JIBYX MPSIMBIX C IIOMOIIBIO
MPSIMBIX CEKYIICH). YIJ10B, 0Opa30BaHHBIX NPH IIEPECEUCHUN
[Ipu3HaK mapajuIeTbHOCTH STHUX MPSIMBIX TPETHEH MPSIMOM.
MPSIMBIX YE€PE3 PABEHCTBO BpIuncasiTh CyMMy yTJIOB TPEYTOJIBHUKA U
PAacCTOSIHHI OT TOYEK OTHOU MHOTO- YI'OJIbHUKA.
NpsIMOM A0 BTOPOU MPsIMOU. Haxoauth 4ncioBbic 1 OyKBEHHEIC
CyMMa YIJjaoB TPECYTrOJbHUKA U 3HAYCHUA YTJIOB B TCOMCTPUUYCCKHUX 3aJlavdax
MHOTOYTOJIBHHKA. C UCIIOJIb30BAHHEM TEOPEM O CyMMeE yIJIOB
BHelinue yribl TpeyroJbHUKaA TPEYTroJIbHUKA U MHOTOYTOJILHHUKA.
3HAKOMMTBLCSI ¢ MCTOPHUEH Pa3BUTHUS
reoMeTpun
OxpyxHocTbu |OKPYXHOCTB, XOPABI U DopMyJIUPOBATHL ONpeIeIeHNs
KpyT. IMaMeTpPhI, UX CBOHCTBA. OKPY>KHOCTH, XOpAbI, AHaMeTpa v
I'eomeTpuueckn [KacaTtenbHas K OKPYXHOCTH. KacaTelIbHOI K OKpyx)HOCTH. M3yuaTh HX
enocrpoennst  (OKpYXHOCTL, BIIMCAHHAS B CBOMCTBA, IPU3HAKHU, CTPOUTD YEPTENKH.
(14 v) yron. ITousitue o TMT,

IpUMEHEHUE B 3aJadax.
buccekTpuca u cepeIMHHBII
[MEPIICHANKYJISIP KaK
T€OMETPUUECKUE MECTA TOYEK.
OKpy>XHOCTH, OIHUCAaHHASI OKOJIO
TpeyrojpHUKa. Brimcannas B

TPEYTOJILHUK OKPY>XHOCTb.

HccaenoBathb, B TOM YUCiIE HCIOJIB3YH
U@ poBbIe pecypChl: OKPY>XHOCTD,
BIIFICAHHYIO B yTOJI; IEHTP OKPYKHOCTH,
BIIMICAHHOUW B YT'OJI; PAaBEHCTBO OTPE3KOB
KacaTeJIbHbIX.

Ncnouab3oBath MeToa I'MT musa
I[OKa3aT€J'ILCTBa TCOPEM O MECPECCUCHUN




[IpocTeitne 3anaun Ha
MOCTPOCHHE

OHCCEKTPHC yTIIOB TPEYTOIBHUKA U
CepeIUHHBIX MNEPIEHIUKYIISIPOB K
CTOpPOHAM TPEYTOJIbHUKA C IOMOIIBIO
I'MT. OBJ1ageBaTh NOHATHAMM BIUCAHHON
1 ONMCAaHHOM OKPYXKHOCTEH TpeyroiabHUKa,
HAXOJAUTH LIEHTPHI 3TUX OKPY>KHOCTEH.
PemaTe OCHOBHBIC 32/1a4H Ha IOCTPOEHHE!
yrila, paBHOTO JAHHOMY; CEPEIUHHOTO
MepIeHANKYIApa JAaHHOTO OTPE3Ka;
NpsIMOM, NMPOXOAAIIEH Uepe3 JaHHYIO
TOYKY M NEPHEHIUKYJISIPHON JaHHOMN
MpSIMOIi; OMCCEKTPUCHI JTaHHOTO YTIIa;
TPEyTOJBHUKOB IO  PAa3IMYHBIM
JIEMEHTAM.

3HAKOMMTBLCS C MCTOPHUEH Pa3BUTHUS
reoMeTpun

I[loBTOpEHHE,
00001IEHNE
3HaHuMii (4 4)

I[loBTOpeHue u 06001IeHNE
OCHOBHBIX ITOHSATUN U METOIO0B
Kypca 7 Kjacca

PemaTs 3a1auu Ha IOBTOPEHMUE,
MUIFOCTPUPYIOLIUE CBSI3U MEX]Y Pa3IU4YHbIMU
JacTsMU Kypca




8 wiacc (He meHee 68 u)

HasBan
ue
pa3nena
(TembI)
Kypca
(yucio
4aCc0B)

OcHoBHOe cojep:kaHue

OCHOBHBbIE€ BH/IbI
JIeATeIbHOCTH 00y4aI0IHXCS

DJIeKTPOHHBIE
(uugposbie
o0pa3oBaTe/ibHbI

e pecypcsbl)

YeThIPEXyrojabH
uku (12 4)

[Tapamienorpamm, ero
[IPU3HAKU U CBOKWCTBA. HacTHBIE
clIydau IapajjieiorpaMMoOB
(IpSIMOYTOJIBHUK, pOMO,
KBaJpaT), UX MPU3HAKU U
cBoiicTBa. Tpaneuus.
PaBHOOOKAs M IIPSIMOYTOJIbHAS
Tpanenuu.

Y 1BOE€HUE MeqUaHBbI.
LleHTpanbHas cumMmMmeTpust

300pakaTh U1 HAXOAWUTH Ha YepTEkKaxX
UEeTHIPEXYTOIBHUKHU PA3HBIX BUIOB U UX
JIEMEHTEI.

DopMyIUpOBaTh ONIPEACICHUS:
napaJerorpaMma, NpsiIMOyrojibHIKa, poMoa,
KBajapaTa, Tpalelun, paBHOOOKOM
Tpanenyu, NpsiMOyToJIbHOHN Tparenuu.
JloKa3bIBaTh M NCIOJIL30BATh IPH PEIICHUH 33/1a4
MMPU3HAKHA M CBOWCTBA: MapajulesorpamMmma,
MpsIMOYTOJIBHUKA, poM0Oa, KBaJparTa,
Tpanenuu, paBHOOOKOW Tparieluu,
MPSIMOYTOJIBHON TpareIuu.

[IprMeHsTh METO YIBOCHHUS METHUAHBI
TPEYTOJIbHHKA.

M cmons30BaTh MU POBEIE PECYPCHI IS
HMCCIIeJOBAHMS CBOMCTB M3y4aeMbIX QUTYD.
3HAKOMHUTBCS C HICTOPHUEH Pa3BUTHS
reoMeTPUHU




Teopema
dajeca n
Teopema o
MPONOPUUOHAJIB
HBIX 0Tpe3Kax,
MO00HbIE
TPeYroJIbHUKH
(15 4)

Teopema ®aneca u Teopema o
MPOMOPLUHUOHATIBHBIX
OTpe3Kax.

Cpenusis
TpeyTroJbHUKA.

e¢ CpeHsIsl IUHUSL.
IIponnopuuoHanbHBIE

OTPE3KH, IIOCTPOCHHUE
YETBEPTOTO
MIPONIOPIIMOHAIIBHOTO
OoTpe3Ka.

CpoiicTBa  1EeHTpa
TPEyTOJIbHUKE.
ITonoGHbIE TPEYTOJIbHUKH.
Tpu MpU3HaKa nonobus
TPEYTOJIbHUKOB.

IIpakTHueckoe NpUMEHEHUE

JTUHUS
Tpanenwus,

Mmacce B

IIpoBoauTL MOCTPOCHUSA C IIOMOIIBIO
LUPKYJISIT U JHHEWKH C MCHOJB30BAHHUE
TeopeMbl ~ Qajieca U TEOpPEMBL O
IIPOIIOPLUUOHAIBHBIX OTPE3KaX, CTPOHUThb
YeTBEPTHIH MPOIIOPLIMOHAIBbHBII
OTPE30K.

IIpoBoauTh 0KA3aTEJABLCTBO TOrO, 4YTO
MEJUaHbl TPEYIrOJIbHUKA IIEPECEKAIOTCS B
OJHOM TOYKE, MU HAXOAHThb CBA3b C
LIEHTPOM MacC, HAXOJUTh OTHOIIEHHE, B
KOTOPOM MEJHaHbl OEJISATCS TOYKOM HX
MEePECEUEHUSL.

Haxoauth 1mono0HBIE TPEYrOJIBHHKH Ha

TOTOBBIX gepTexax c yKa3zaHUeM
COOTBeTCTByIOH_lI/IX HpI/I3HaKOB HO)IO6I/IH.
Pematn 327291 Ha oJ00HbBIE
TPEyroIbHUKU c OMOIIBIO
CaMOCTOSITEILHOTO MMOCTPOCHUS
YEePTEKEH W HAXOXKIACHHUS IMOJTOOHBIX
TPEYTOJILHUKOB.

IIpoBoauTnh J10Ka3aTeJIhCTBA c

HCTI0JIb30BAaHUEM ITPU3HAKOB 10100MSI.
Jdoka3pIBaTh TpH MNpHU3HAKA TMOI00US

TPEyTrOJIbHUKOB.
IIpuMeHATH TIOJyYEHHBIC 3HAHUS NPHU
peneHnu reOMETPUYECKUX "

MPaKTUYECKUX 3a/1ad.
3HAKOMHUTLCA C
reoOMeTpUHr

HCTOpPUEeH  pa3BUTHS




Il1omanp.
HaxoxkneHue
nJIomanei
TPeyroJibHUKOB
H
MHOT0YT0J1bHBIX
(uryp.
Tlaomaan
MOJ00HBIX
buryp (14 )

[Tonsitne 06 oOmieit Teopun
IO M.

Dopmynbl 1L IUIOLLAIM
TPEYTOJILHUKA,
napaiesiorpamMmma.
OrTHolIeH1E niIoiaaei
TPEYTOJIPHUKOB C  OOIIUM
OCHOBAHMEM WJIM  OOmIeH
BBICOTOM. Brruunciaenue

IUIOIAACH CIOXHBIX (QuUryp
depe3 pazOueHue Ha 4acTH U
JIOCTPOCHHUE.

Inomanu duryp Ha
KJeT4aToil Oymare.

IMTnomanu momoOHBIX GUTYP.

Brpruucienue IUTOINAJIEN.
3agaun ¢ OPaKTHUYECKUM
COZEPKAHUEM. Pemenue

3aga4 C IIOMOIIBKO METOJJAa
BCIIOMOIraTeIbHOM ImIonraaun

OBaajneBaTh TePBUYHBIMH
NnpeacTaBJIeHusiIMA 00 o0meil  Teopuu
TIJTOTIATH (mepw1), ¢dopmyaupoBath
CBOMCTBa  IUIOIIAJH,  BBIICHATH nux
HATJISITHBIA CMBICII.

BeiBOAMTH bopmyitb IR IIEN |
rapajiesiorpaMmma, TpEeyTOJILHUKA,
Tpanenun w3  (GOpMyabl  IIIOMIAIH

OpsiIMOyTOJbHUKA (KBaapara).
BpIBOAMTH (OpPMYJIBI IUIONIAN BEITYKIOTO
YeTHIPEXYTOJbHIUKA Yepe3 AUaroHaIH U yroi
Mmexny HuMu. HaxoauTsb mromanu duryp,
n300paKCHHBIX Ha KIIeT4aToit Oymare,
HCHOJIB30BaTh PAa30UCHNE HA YaCTH
JOCTpPOCHIE.

PazoupaTrh npuMepsbl HCIIOJIL30BAHUS
BCIIOMOTaTEIbHON MIOLIA M JUIsl PELICHHS
reOMETPUUYECKHX 3a/1a4.

HaxoauTh Iuomaad  MOAOOHBIX
BoruncasnTs TUIOIIA
MHOTOYTOJIbHBIX QUryp.
Pemarhb 32124 Ha IUIONIAAb C IPAKTHYSCKUM
coziep)KaHHeM

¢buryp.
Pa3IHIHBIX




Teopema
IIudaropa u
Hayaja
TPHUTOHOMETPHH
(10 1)

Teopema IMudaropa, ee
JIOKa3aTeJIbCTBO u
IIPUMEHEHHUE. OOpaTHas
teopema I[Tudaropa.
OmnpenencHue
TPUTOHOMETPUYECKHX
(ynkmuii octporo yria,
TPUTOHOMETPUYECKHE
COOTHOLICHHUA B
IPAMOYTOJIBHOM
TpeyroabHuKe. OCHOBHOE
TPUTOHOMETPHUYCCKOE
TOXAecTBO. COOTHOIICHUS
MEXy CTOPOHAMH B
MIPSIMOYTOJIBHBIX
TPEYTOJBHUKAX CYTJaMH B

45° 1 45°; 30° 1 60°

Hoxa3siBaTh Teopemy [ludaropa,
HCNO0JIb30BaTh

€¢ B IPAKTUUECKNX BBIUYNCIICHUSAX.
@opMyJIHPOBATHL OINPEACICHUS
TPUTOHOMETPUUIECKNX (PYHKIIUI OCTPOTO
yria, IpoBepsATh UX KOPPEKTHOCTb.
BbIBOAUTE TPUTOHOMETPUUYECKHUE
COOTHOLIEHUS B IPSIMOYTI'OJIbBHOM

TpeyrojabHUKE.
HccaenoBarhb COOTHONICHUS MEXY
CTOpOHAMU B MIPSIMOYTOIBHBIX

TpeyroJbHUKaxX ¢ yriaamu B 45° u 45°; 30°
u 60°.
Hcnoab3oBaTh (HOpMyINBI NPUBEACHUS U

OCHOBHOE TPUTOHOMETPHUUECKOE
TOXIAECCTBO JJIA HaXO0XICHUA
COOTHOILICHUH MEXIY

TPUTOHOMETPUUECKUMHU
pa3IUYHBIX OCTPHIX YTJIOB.
IIpuMeHATH, TONYYCHHBIC 3HAHHUS U
YMEHHSI TIPU PEHIEHUW MNPAKTHUYECKUX
3aa4.
3HAKOMHUTLCH C
reoOMeTpuHr

byHKTIISAMU

HCTOpPHEel pa3BUTUS




Yriabl B

Bnucannsie n OECHTPAJIBHBIC

(I)OpMyJII/IPOBaTI) OCHOBHBIC OIPEACIICHU,

OKPYKHOCTH. YIJbL, YTOJI MEXKIY CBsI3aHHBIC C YIJIaMH B Kpyre (BIHCaHHBIN
Brucannbie n KacaTeJbHOU U XOPAOU. YTIIIbl yToJI, HEHTPAJIBHBIA YyTom).
ONMUCAHHBIC MEX/y XOpJiaMu U HaxoauThs BOHUCaHHBIE YIJIbI,
“ETRIPEXYTOIbH | cexynIUMU. ONMPAIOIIHUECS HA OJIHY AYT'Y, BBIYHCIATH
MKH. BrincanHble 1 ONMCaHHbBIC YIJIBI C TIOMOIIBIO TEOPEMBI O BIMCAHHBIX
KacareabHblie YEeTHIPEXYTOIBHUKH, WX yriax, TEOPEMBbl O BIIHCAHHOM
K OKPYKHOCTH. | mpp3Haku M CBOMCTBA. YEThIPEXYTOJIBHUKE, TEOPEMBI O
Kacaune I[IpuMmeHeHUE ITHX CBOMCTB LeHTpagibHoM yrie. MecienoBaTb, B TOM
OKPYKHOCT el pH PEIICHUNA YHCJIC C TOMOIIBIO ITU(PPOBBIX PECYPCOB,
(13 9) TeOMETPHUYCCKHX 3a7ad. BIUCaHHBIC U ONMCAaHHBIC

BzanmHOe pacnonokeHue NByX | YEThIPEXYTOJbHUKH, BBIBOJUTH HX

okpyxHocTeil. Kacanue CBOIICTBa U NIPHU3HAKU.

OKpY>KHOCTEH Hcnonab30BaTh 3TH CBOWCTBA U

MPU3HAKW NIPU PEUISHUU 337124

[loBTopenue, IToBTOpEHNE OCHOBHBIX Pemats 3a1a4m Ha NOBTOpPEHUE,
0000meHHe HOHSTUH W METOJIOB KypPCOB WUTIOCTPUPYIOLINE CBSI3U MEXIY

3HaHui (4 1)

7 u 8 xiaccoB, 0000IIEHNE
3HaAHUU

Ppa3/iINdYHbIMU HaCTAMU KypcCa




9 kuacc (He MeHee 68 u)

Hassanue DJIeKTPOHHbIE
paszesia (TeMbl) OcHOBHOE cojep:KaHue OcHoBHbIe BH/IBI (uupoBbIe
Kypca (4mciio AeSITELHOCTH 05y arommxest 00pasoBaTe/IbHbI
4aCoB) e pecypchl)

Tpuronomerp
usi. Teopembl
KOCHHYCOB H
CHHYCOB.
Pemenue
TPEYroJIbHUKO
B (16 u)

OmnpeneneHue
TPUTOHOMETPUIECKUX

¢ynskmit yrmos ot 0° mo 180°.

Kocunyc u cuHyc mpsiMoro u
Tymoro yrina. Teopema
kocuHycoB. (O600MICHHAsN)
TeopeMa CHHYCOB (C pagmycoM
OMHUCAHHOU OKPYKHOCTH).
HaxoxxzaeHue 1auH CTOPOH U
BEJIMYHUH yTJIOB
TpeyroabHUKoB. Dopmyna
IUIOIIAIN TPEyTroJIbHUKA
qepe3 JIBE CTOPOHBI M YTOJ
Mmexnay Humu. opmyna
TIOMIAN YSTHIPEXYTOJIbHUKA
Yepes3 ero AuaroHaiad U yroJl
Mmexay Humu [IpakTuyueckoe
OpUMCHEHHUE TOKa3aHHBIX
TEOpeM

DopMyJUPOBATH ONPeIeIeHUsT
TPUTOHOMETPUYECKUX (DYHKIHI TyIbIX U
MIPSIMBIX YTIIOB.

BbIBOAMTH TEOpEMY KOCHHYCOB U TEOPEMY
CHHYCOB (C paguycoM ONHCAaHHOI
OKPY>KHOCTH).

Pemiate TpeyrojabHUKH.

Pemrath npakTuyeckue 3ajaqu,
CBOJISIIIIMECS K HAXOXKJICHUIO PA3JIMYHBIX
3JIEMEHTOB TPEYTOJbHUKA




IIpeodpazoBa
HHe No100usI.
Merpuueckue
COOTHOLLCHHUSI
B
OKPYKHOCTH
(10 u)

IMousTre o mpeodpazoBaHUH
1o106usi. COOTBETCTBEHHBIE
3JIEMCHTHI TTOJIO0HBIX QUryp.
Teopema o npoussencHun
OTPE3KOB XOpJ, TeOpeMa O
MPOU3BEJACHUH OTPE3KOB
CEeKyIIUX, TeOpeMa O KBaJpare
KacarenbHOU. [IpumMeHeHue B
pEIICHNH T€OMETPUISCKNX
3a7a4

OcBauBaTh NOHATHE IPEOOPA3ZOBAHUS
noxoous.

HccnenoBarb OTHOIIEHUE JIMHEHHBIX
3JIEMEHTOB (UTYp IPU MPEOOpPa30BaHUHU
noxoous.

Haxoauts npuMepbl mogo0us B

OKpYy Karolen AeiiCTBUTEIbHOCTH.
BbIBOAUTH METPUYECKUE COOTHOLLIEHUS
MEXAY OTpPE3KaMU XOpH, CEKYIIHUX U
KacaTeJIbHbIX C UCIOJIb30BAHUEM
BITMCAHHBIX YTJIOB U TTOJOOHBIX
TPEYrOJIbHUKOB.

Pemare reomeTpuyeckue 3agaduu u
3a7auM U3 peajibHOM KU3HHU C
HCITOJIb30BaHUEM ITOTOOHBIX
TPEyTrOJIbHUKOB.




Bexropbi(12 1) Omnpenenenue BEKTOPOB, Hcnoan3oBarh BEKTOPbI KaK
CIIOKEHHE u pa3HOCTH | HAINpaBJICHHBIE OTPE3KH, HCCJIEI0BATh
BEKTOPOB, YMHOXCHHE TeOMETPUISCKUAN (TrepemerieHue) u
BEKTOpa Ha 9HCIIO. ¢buzmueckuit (cuna) CMBICIBI BEKTOPOB.
duznueckuit u | 3HaTh ompeaeJieHUsl CYMMBI H Pa3HOCTH
TeOMETPUIECCKUH CMBICII | BEKTOPOB, YMHOXKEHHMS  BEKTOpa  Ha
BEKTOpPOB. Pasznoxenue 4HCII0, HCCJIe0BATh T€OMETPUUECKUI U
BEKTOpa o JIBYM (bu3nUecKkuil CMBICIIBI TUX OIEepaIUuid.
HEKOJUTMHEapHbIM  BeKkTopaMm. | PemaTh reomeTrpuyeckue 3ajadd ¢
Koopnunats! BekTopa. HCIIOJIb30BAHUEM BEKTOPOB.

CxansipHoe npousBeneHue | PackiaagsiBaTh — BEeKTOp MO JABYM

BEKTOPOB, €ro IPHUMEHEHHE | HEKOJJIMHEApHBIM BEKTOpPAM.

I HaxoxzaeHuss quuH  u | Hcenmoab3oBathb CKaJIsIpHOE

YTJIOB. MPOU3BEJACHUE  BEKTOPOB, BBIBOJAMTH

Pemenne 3amad ¢ MOMOIIBIO | €ro OCHOBHBIE CBOMCTBA.

BEKTOpPOB. ITpumenenne Bpruuciasitb  CyMMy, pa3HOCTb H

BEKTOPOB JUIsT  peUIeHUs] | CKaJsIpHOE IIPOW3BE/ICHHE BEKTOPOB B

3a;aq KHHEMaTHUKH U | KOOpJMHATax.

MEXaHUKHU IIpuMeHATH CKaJISIPHOE IPOU3BEICHUE
JUTSL HAXO0)KICHUSI JUIVH U yTJIOB

JexapToBbl JexapToBbI KOOPJNHATHI OcBauBaTh MNOHATHE TIPSIMOYTOJIBHOM

KOOPAMHATHI TOYEK Ha IMIJIOCKOCTH. CHCTEMBI KOOPAMHAT, JIEKapTOBBIX

HA IJIOCKOCTH VYpaBHeHue npsiMoil. YrioBoi KOOpJAUHAT TOYKH.

9 u) K0d(GHUIHEHT, TAHT'€HC yIJila BeiBOaUTHL  ypaBHEHHME  IpsIMOH U
HaKJIOHAa, MapajljieJbHbIE WU OKPYXHOCTH. Bbiaeasath MTOJIHBIN
IEPIECHAUKYIISIPHBIC KBajpar JUId HaxOXAE€HUA LEeHTpa U
psIMBIE. paaguyca OKPY’KHOCTH o ec
YpaBHeHue OKPYKHOCTH. YPaBHEHHUIO.

Haxoxxnenne KOOpJIMHAT PemaTe 3agauym Ha HAXO0XJICHHE TOYEK




TOYEK nepeceveHust
OKpPY>KHOCTH u OpsiIMOii.
MeTton KOOpAUHAT npu
pemeHnn TCOMETPHUUIECKUX
3a7a4.

Hcnonp3oBanue METOoIa
KOOpPAWMHAT B IIPAKTHUISCKUX
3agadax

IepeceyeHus! NPSIMBbIX U OKPY>KHOCTEH ¢
TTOMOIIIIO METOJa KOOPINHAT.
Hcnoub3oBaTh CBONWCTBA YIJIIOBOTO

K03 (ppuIImeHTa IPAMON IPH PEIICHUH
3a7ad, JJIs1 OIIPEACSIICHHS PACIIOI0KEHMS
NpsIMOM.

IIpuMeHsITh KOOPAUHATHI IPH PEIICHUN
FeOMETPHUYECKUX W MPAKTHYECKUX
3aja4, A1 HOCTPOCHUS
MaTCMaTHUYCCKUX Mo,ueneﬁ pCalbHbIX
3amay («MeToJ KOOPJIUHATY).
ITosib30BaTHCH IS IOCTPOSHUS U
HCcCIIeJ0BAHUI TU(PPOBBEIMH PECypPCaMH.
3HAKOMMTBLCSI C HCTOPUEH pa3BUTHUSL
r€OMETPUH




IIpaBuibHbIE
MHOI'OYT0JIbH
uku. Juimna
OKPY/KHOCTH
U IJI0IA1b
Kpyra.
Boruncienne
JIomaae

CR)

IIpaBunbHbIE
MHOTOYTOJIbHUKH,

BBIYUCJIICHHUC UX DJICMCHTOB.

Yucno nu u uiMHa
OKpy>XHOCTH. J{nuHa nyru
OKpy>XHOCTHU. Panuannas
Mepa yria.

IInomanpk kpyra u ero
3JIEMEHTOB (CeKTOopa u
cerMeHTa). Beruncnenne
miomanet Guryp,
BKJTFOYAIOIIUX 3JIE€MEHTHI
Kpyra

DopmMyIUPOBATH OIIPEICIICHUE
MPaBUIBHBIX MHOTOYTOJIBHUKOB,
HAXO/JUTH UX DJIEMEHTHI.
ITonb30BaTHCSA MOHITUEM JJIMHBI
OKPY>KHOCTH, BBEJCHHBIM C ITOMOIIIBIO
NPaBUIBHBIX MHOTOYT'OJIbHUKOB,
onpeneJsTh YUCIIO U, JIUHY OyTU U
paguaHHYIO Mepy yria.

IlpoBoauTs mepexoa OT paguaHHON
MEpHI yria K rpaJlyCHOM M HA0OOpOT.
OnpepensiTe NI0MAAL KPyTa.
BeiBoaute ¢opmyJibl (B TpagyCcHON U
panuaHHOW Mepe) Uil JUINH AYyT,
IUIOIIAJel CEKTOPOB U CETMEHTOB.
BeruucasaTs momanu Guryp,
BKJIFOYAIOIIUX 3JIEMEHTHI OKPY>KHOCTH
(kpyra).

HaxoauTs mromanu B 3ala4ax peajlbHOU
JKM3HA




JBu:kenust ITonsiTHE O ABMKEHUH Pasouparn HIPUMEDPBHI,
IJI0CKOCTH rockoctu. IlapamienbHbiit WJUTIOCTPUPYIOIINE TIOHSITUS JIBHKCHUS,
(6 4) MepeHoc, MOBOPOT U LIEHTPOB U OCEN CUMMETPHU.
cummMmeTpusi. Ocu U LIEHTPHI DopMyIHPOBATH OTIpEICTICHUS
CUMMETPHH. MapaJuIeIbHOTO IIepeHoca, I0BOpOTa M
[Ipocreiimue npuMeHEHUs B OCeBOl cUMMeETpuU. BBIBOAUTH UX
pelIeHuu 3a1a4 CBOIiCTBAa,  HAXOAUTh  HEIMOJBHXHBIC
TOYKH.
HaxoauTh LEHTPbI U OCH CUMMETpPUH
MpOCTEHIINX UTYD.
IlpumeHsiTh NapalielbHbId IIEPEHOC U
CUMMETPHIO npu peueHnn
reOMETPUYECKUX 3aza4 (pa3bupath
TIPUMEPHI).
Hcnoub3oBars i1 OOCTPOCHUS U
HccIeJ0BaHUM HH(POBBIE PECYPCHI
IMoBTOpEHune TToBTOpEHHE OCHOBHBIX OnepupoBars mnoHaTUIMHU: durypa,
o0o01menue, TOHSITUH MMETOJIOB KypPCOB TOYKa, IpsiMasi, yroj, MHOTOYTOJbHHK,
cucreMaTus 7—9 xitaccoB, 0000IIICHUE U paBHOOEAPEHHBIH W PABHOCTOPOHHUM
anus cUCTeMaTHU3alus 3HaHUHN. TPEyTrOJIBHUKH, MIPSIMOYTOJIBHBIHN
3HAHMIA IIpocTeiimme TPEyroJIbHUK, MeauaHa, OucceKTpuca
(7 v) reoMerpuieckue QUrypsl u 3 BBICOTa TpeyroJIbHUKA,
nx cBoiicTra. Mamepenne napauienorpaMm, pomo,
T€OMETPUYCCKUX BEIIMINH. MPSIMOYTOJILHUK, KBaJpaT, Tpalleius;
TpeyroasHHUKH. OKPY’>KHOCTb, KacaTelbHasl; pPaBEHCTBO
[NapayutensHbIe u | u mnonobue (GUryp, TPEyroJIbHUKOB;
MePICHANKYJIISIPHBIC apasiebHOCTh "
MpsiIMBIE. MEPIEHAUKYJISIPHOCTh  INPSIMBIX,  yTrOJI
OKpYy>XHOCTB u KpYT. MEXITY MIPSIMBIMHU, CUMMETPUS




I'eomerpuueckue
MOCTPOEHMUSI. Vbl B
OKPY>XHOCTH. BrnmcanHble H
OIlMCaHHBIC OKPY>KHOCTH
MHOT'OyTI'OJILHUKOB. Ilpsimas
51 OKPY’>KHOCTb.
YeThIpeXyTroILHUKH.
BrnucanHble M ONMCaHHBIE
YEThIPEXyTOJIbHUKH.
Teopema Ilugdaropa n Hauana
TpuroHomerpuu. Pemenue
00IIUX TPEYTrOJILHUKOB.

IIpaBunbHbIE
MHOTOYTOJIbHUKH.
IIpeobpazoBanus

JIOCKOCTH. JIBYDKEeHHUSI.
I[Tomobue. CummMmeTpus.
ITnomane. Brraucienue
Iomiaieh. IImomanu

MoA00HBIX PUTryp.
JlexkapToBbl KOOpAWHATHI Ha
IUIOCKOCTH.

BekTopsl Ha NIOCKOCTH

OTHOCHUTEIBHO TOYKH U MPSIMOI; JTUHA,
paccTrosiHHe, BeIWYHWHA yTja, IJIOIanb,

TIEPUMETP.
HUcnouab3oBats (popMyJibl: IIEpUMETPA U
IUIOMIAIM  MHOTOYTOJIBHMKOB,  JUTWHBI

OKPYXHOCTH H IUIOMIaAX Kpyra, oObeMa
MIPSIMOYTOJIFHOTO TTapajjieyIeIHuIeaa.
OnepupoBaTh MOHITHIIMH:
NpsSIMOYTOJIbHAsI CUCTEMa KOOPJIMHAT,
BEKTOP; UCHOJIL30BATh ATU TOHSITHUSI
TSI IPEICTABIICHUSI JAHHBIX U PEIICHUS
3aj/1a4, B TOM YHUCJIC U3 APYTUX YUCOHBIX
nmpeaMeToB. PemiaTh 3aga4u Ha
IIOBTOPEHNE OCHOBHBIX IMOHSATHH,
WILTIOCTPALINIO CBSI3EH MEXKIY
pa3sTUYIHBIMH YacTsIMU Kypca.

BbiOupaTh MeTOA 115 pELLIEHUs

3a/a4H.
Pemiatnb
SKU3HU

3aJauM U3 [OBCEIHEBHOM




PABOYAA ITPOI'PAMMA
YYEBHOI'O KYPCA «(BEPOATHOCTD U CTATUCTHUKA».
7-9 KJIACCBI

HEJHW U3YYEHUS YYEBHOI'O KYPCA

B coBpemenHoM 1M(PpPOBOM MHpPE BEPOATHOCTH M CTAaTUCTHKA
npuoOperatoT Bce OONBIIYIO 3HAYMMOCTb, KaK C TOYKH 3pEHUS
MPAaKTUYECKUX MPWIOKEHUH, TaKk W WX POJH B 0Opa30BaHUH,
HEoOXOIMMOM KakJ0My 4eloBeKy. Bospacraer umciio mpodeccuii,
IIPA  OBJIAICHUUKOTOPBIMU TpeOyeTcs xopoimasi 6a3oBas IMOATOTOBKa
B 00JlacTH BEpPOATHOCTH M CTAaTUCTHKH, TakKas ITOATOTOBKA Ba)KHA
TSI TIPOJIOKEHHUS oOpazoBaHUs u TS ycHenrHon
npohecCHOHATBHONKAPHEPHI.

Ka)KZ[LIﬁ YCJIOBCK TIIOCTOAHHO IIPUHHUMACT PCIICHUA Ha OCHOBC
AMEIOIINXCSA Yy HEro JaHHBIX. A Ui OOOCHOBAHHOTO TIPHUHSITHUSA
peumeHnuss B YCIOBHSIX HEAOCTAaTKa WJIM HW30BITKa WH(pOpMannu
HEo0X0IUMO B TOM qucIe XOPOIIIO chopmupoBaHHOE
BEPOSITHOCTHOE M CTATHCTUYECKOE MBIIUICHUE.

MMEeHHO TOATOMY OCTpPO BCTaja HEOOXOAMMOCTH C(HOPMHPOBATH Yy
oOyyarmmuxcs (YHKIMOHAIBHYIO TIPaMOTHOCTh, BKIIIOYAKOIIYIO B
ceOsf B  KadecTBE  HEOTHEMJIEMOM  COCTAaBJSIIOLICH  yMEHHE
BOCIIPpUHUMATDH u KPUTHUYCCKHU aHaJIM3upoBaThb I/IH(i)OpMa]_[I/IIO,
MPEJICTABIICHHYIO B pa3ju4HbIX (opMax, MOHUMATh BEPOSITHOCTHBIN
XapakTep  MHOTHMX  pEaJbHBIX  IPOLECCOB M  3aBHCUMOCTEH,
MPOU3BOJINTH TPOCTEHIINE BEPOSITHOCTHBIE PACUEThl. 3HAKOMCTBO C
OCHOBHBIMH NPUHIHMIAMH cCOOpa, aHajlW3a M NPEICTABICHUS JTaHHBIX
W3 pa3IMYHBIX cdep JKU3HM OO0IecTBa M TocyAapcTBa IPHOOIIAET
oOydJarommuxcsi K OOIISCTBEHHBIM HHTepecam. l3ydenue oOcCHOB
KOMOWMHATOPUKHM pa3BUBAE€T HABBIKM OpraHu3anuu Iepedopa u
HOZ[C‘IéTa qyuciia BapHaHTOB, B TOM 4YHUCJC, B MNPHUKIAIHBIX 3aJa4dax.
3HaKOMCTBO C OCHOBaMH TeOpUH TIpadoB CO31aET MaTEeMaTHYECKUU
ynnamenT s opMHpoBaHHMS — KOMIETEHIHMH B obOmacTu
nHpopMaTUKN © 1UGPOBEIX TexHoJoruii. I[lommmo »TorO, TIpH
U3YUYCHUU CTaTUCTUKHN nu BEPOATHOCTH O60FaU_[a}OTC5[
NPENCTABICHUSl Yy4YalllUXCsl O COBPEMEHHOM KapTUHE MuUpa U
MeTo/jax ero HcciaenoBaHus, (OpPMHUpPYETCs IMOHUMaHHUE POJIH
CTaTHUCTUKM KaK HCTOYHHKA COIMAJIBbHO 3HAYNMOHW HHMOpManuu wu
3aKJIQ/IBIBAIOTCS. OCHOBBI BEPOSITHOCTHOT'O MBIIIIJICHHUSI.

B coorBercTBUM € HaHHBIMM LEISAMHU B CTPYKTYypE€ HIPOrpaMMbl
y4eOHOro Kypca «BeposSTHOCTP M CTAaTUCTHKa» OCHOBHOM IITKOJIBI



BBIJICJICHBI CJICAYIOIINE COACPHKATEIbHO-METOANYECKUE JTMHUU:
«IIpencraBnenue JIAaHHBIX U omnmcareibHas CTaTHCTHKA;
«BeposTHOCTEY»;  «OJIeMEHTBl KOMOMHATOpUKM»;  «BBenenme B
TEOPHUIO TPadOB».

Conepxanne JmHUM «lIpeacTaBieHre MaHHBIX M ONHUCATEIbHAs
CTATUCTHKA» CIy>)KUT OCHOBOH g (DOPMUPOBAHUS HAaBBIKOB PaOOTHI
¢ wuHpOpMamueld: OT 4YTeHUs H UHTepIpeTanuu HHOOpMaIUH,
MIPEeACTaBIICHHOW B Tabnumax, Ha muarpaMmax u rpadukax go cOopa,
NPEACTaBIICHUs] W aHajiu3a  JaHHBIX  C HCIIOJIB30BaHUEM
CTaTHCTUYECKUX XapaKTEPUCTHK CPEJHUX W paccenBaHus. Paboras c
JIaHHBIMH, OOydYaroliuecsi yd4arcsi CUMUTBHIBAaTb W HHTEPIPETHPOBATH
JIaHHBIC, BBIJIBUTATh, apr'yMEHTHPOBATh W KPUTHUKOBAaTh MpOCTEHIINE
THUITOTE3HI, Pa3MBIIIISITH HaJ (akropamu, BBI3BIBAIOIINIMH
U3MCHYMBOCTb, W OLCHHUBATb HWX BJIUIAHHUEC Ha pacCMaTpuUBaACMBbIC
BEJIMYHHBI U TTPOLIECCHI.

WHTYyWTHBHOE TPEICTABICHUE O  CIy4ailHOH  H3MEHYHBOCTH,
HCCIICIOBAaHUE  3aKOHOMEPHOCTEHl W TeHACHUUMH  CTaHOBUTCS
MOTHUBHUPYIOIICH OCHOBOH MJIsI M3Y4YCHUS TCOPHH BEpPOSTHOCTEH.
Bonbpmrioe 3HadeHHWEe 374eCh HMCIOT NpaKkTHYECKUE 3amaHus, B
YACTHOCTH OIIBITBIC KJIACCHYECKUMHU BEPOSATHOCTHBIMH MOJCIISIMHU.

[ToHATHE BEpPOSTHOCTH BBOJIWTCS KaK Mepa MPaBIONOAoOUs
ciaydaiiHOro  cooOwitmsi. [lpu  u3ydeHWHM Kypca  OOydaroluecs
3HAKOMATCA C HpOCTeﬁmHMH MCTOAAMHU BbIYUCIICHUA BepOﬂTHOCTeﬁ
B CHy‘IaﬁHBIX OKCIICPUMEHTAaxX C PaBHOBO3MOXXHBIMHU
OJIEMCHTApHBIMUA HNCXoaaMu, BEPOATHOCTHBIMHU 3aKOHaMH,
MO3BOJISIIOLIIMMHU CTaBUTh M pellaTh OoJjiee CIOXKHBIE 3anadd. B kypc
BXOOAT Ha4YaJdbHBIC TPEACTABIICHUA O cnyqaﬁm,lx BCJIIMYMHAX U HUX
YHUCJIOBBIX XapaKTePUCTHKAX.

Takxke B paMKax OdTOr0 Kypca OCYLISCTBISICTCS 3HAKOMCTBO
O6yanOH_[I/IXC$I C MHOXECTBaAaMMW MW OCHOBHBIMU oOIll€paliusaiMH HaJl
MHO>XECTBaAMHU, paccMaTpUuBaArOTCA IIPpUMEPDI OIPUMCHCHUA JJIs1
pemieHust  3ajaad, a  Takxke HCIIOJIb30BaHUS B JIPYyTux
MaTeMaTHYECKUX KypcaxHM y4eOHBIX IMpeaMeTax.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B 7—9 kmaccax wm3ydaercs Kypc «BeposITHOCTP M CTaTHCTHUKaY,
B KOTOPBIH BxomsaT pasgeibl: «lIpeacraBjieHue  MaHHBIX H
omnucareabHas CTATUCTHUKA, «BeposiTHOCTBY; «DNEeMEHTEI
KOMOUMHAaTOpUKNY»;, «BBenenue B Teopuro rpadoBy.

Ha wm3ydenue maHHOTO Kypca OTBOAUT 1 y4eOHBIH 4Yac B HEHCIO
B TEYCHHE KaXXIOro roga oOyueHus, Bcero 102 ydeOHBIX daca.



COJEPKAHUE YYEBHOI'O KYPCA (IIO 'OAAM OBYUYEHMUS)

7 KJace

[IpencraBieHue IaHHBIX B BHAE TaOJIMI, auarpaMMm, rpadukos.
3amosiHeHWe — TaOJHI, YTEHHWE MW [OCTPOCHHUE  JuarpaMm
(cTonOuKOBBIX (CTOJIOYATHIX) W KPYroBbIX). UYUreHue rpadukoB
peanpHBIX MpolieccoB. M3BredeHme mHDOpPMAIMKU W3 AUATPAMM U
TaOJINL, UCTIOJIL30BAaHUE U MHTEPIIPETALIUS JaHHBIX.

OmucaresibHasl CTAaTUCTHUKA: cpeaHee apupMeTHIecKoe, MeauaHa,
pa3Max, HaumOoJblllee U HAMMEHBIIEE 3HAYCHUsS HaOOpa YHCIIOBBIX
NaHHbIX. [IpuMepsl cilydallHOU U3MEHYHUBOCTH.

CroygaifHBIf  JKCepUMEHT (OMBIT) ©W  CIIydalfHOe  COOBITHE.
BepositHocTh M wactoTa. PONb MaslOBEpOSITHBIX M MPAKTUYECKH
JIOCTOBEPHBIX COOBITHM B Tpupojae HW B oOIIecTBe. MoHeTa U
HUTrpajibHasi KOCTb B TEOPUU BEPOSITHOCTEH.

I'pad, Bepummna, pebpo. CremeHs BepiuHbl. Ywncio pedep u
cyMMapHasi crTeneHb BepliunH. [lpencraBieHue o cCBs3HOCTH rpada.
Hemn w uwmknel. Ilytm B rpadax. O6xoxm rpada (SHIEpPOB MyTh).
IIpencraBnenne o0 opueHTHpoBaHHOM Tpade. Pemenme 3amau ¢
MOMOIIIBIO Tpad)oB.

8 xiacc

[IpencraBnenne OaHHBIX B BHUJE TaOJHIl, aUarpaMm, TpadUKOB.
MHO>XECTBO, 3JI€MEHT MHOXECTBa, NOAMHOXecTBo. Omepamuu Hax
MHO>KE€CTBaMU: 0o0BeTMHEHHE, repecedyeHue, JIOTIOTHEHUE.
CpoiicTBa omepamuii HaJ  MHOXECTBAMH:  IIEPEMECTHUTEIBHOEC,
coueTaTeNbHOE, pacHpeleUuTeIbHOe, BKIIOYeHMs. Vcrnons3oBaHue
rpau4eckoro mpeACTaBICHUS] MHOMECTB JUIs OIHMCAHUSI pealibHbIX
MIPOIISCCOB M SIBIICHWUM, NPH PEIICHUH 3ajad.

N3mepenue pacceuBaHUs JaHHBIX. Jlucnepcuss U craHaapTHOE
OTKJIOHCHWE YHCIIOBBIX HaOopoB. Jlmarpamma paccewBaHUS.

DneMeHTapHbIe  COOBITUS  ciy4daiiHoro  ombslTa.  CriydaliHbie
coObITHs. BepostHOocTH cOOBITHI. ONBITBI ¢ PaBHOBO3MOKHBIMU
SJIEMEHTApHBIMHA CcOOBITHSAMHU. Ciy4daiiHeld BbIOOp. CBA3b MEXIYy
MaJOBEPOSATHBIMH M TPAKTHYECKH JOCTOBEPHBIMH COOBITUSIMHU B
pupoje, OOMIECTBE U HAYKE.

Hepeso. CpoiicTBa JIEPEBBEB! €IMHCTBEHHOCTh IyTH,
CYIIECTBOBAHHWE  BHCSYEH  BEPIIMHBI, CBSI3b  MEXKIAy  YHCIOM
BepmmH #u yuciompedep. IlpaBmio ymHOXeHms. Pemenme 3amad c
nomompio  rpados. IIpormBomosiokHble  coObITHs.  Jlmarpamma
Oiinepa. OObenuHeHHE W TiepecedeHrue coObITHil. HecoBMmecTHBIE
COOBITHSI. dopmyna CIIOKEHUS BEpPOSITHOCTEH. YcnoBHas
BEPOSITHOCTb.



IIpaBusio  ymHoxenusi. HezaBucumble coObiTusi. [IpencraBnenue
SKCIIEpUMEHTa B BHJE JepeBa. PemieHne 3aad Ha HAXOXKICHUE
BEpPOSITHOCTEM C IOMOIIBIO JEpeBa CIy4YalHOro HKCHOEPUMEHTA,
nuarpaMm Jiinepa.

9 KJ1ace

[IpencrasieHne JaHHBIX B BHJE TaOJIMI, auarpaMMm, rpadukos,
WHTEpIIpeTauus JaHHBIX. UTEHNE U MMOCTPOCHHE TAOJHIl, IHarpaMm,
rpaMKOB MO PEATBLHBIM JAHHBIM.

[lepectanoBku u daxkropuan. CoueraHuss M YHCIO COYCTAHUU.
Tpeyroapuuk  Ilackans. Pemenne 3amad ¢ HCIOJIB30BaHUEM
KOMOWHATOPHKH.

I'eomeTpuueckass BepoATHOCTHb. CraydallHBIE BBIOOpP TOYKH W3
(urypsl Ha MIOCKOCTH, U3 OTPE3Ka U U3 JIYT'H OKPY>XHOCTH.

HUcnoeitanne. Ycnex um Heynaya. Cepusi MCOBITAHUM A0 NEPBOrO
ycnexa. Cepuss ucnbeitanuii bepHymimn. BepositTHocTu coObITHil B
cepuu ucnblTanuil bepnyium.

CnyuaiiHas BEJIMYMHA 51 pacrnpeneneHue BEPOSITHOCTEM.
MaTtemaTuueckoe 0XKHUJTaHHUE u JUCIIEPCHS. IIpumepsl
MaTeMaTHYEeCKOro  OXHIAHUA  KaK  TEOPETHYECKOr0  CPEIaHEro
3HA4YEHMUSI BEJIWYHUHBI. MaTeMaTHYeCKOoe OXXHJaHUE U JUCIEPCUs
CIIy4yaliHOUN BEIUYHHBI
«YHUCIIO YCIEXOB B CEpHM HCHBITAaHUN bepHymmm».

Ilousate O 3akoHEe OOJBIIUX YHCceNl. V3MepeHue BepOATHOCTEH
C momompbio 4YacTtoT. Poilb M 3HaueHWE 3aKoHa OOJBIINX YHCEN B
MIPHUPO/JIEe U OOIIECTBE.

IIVTAHUPYEMBIE HNPEAMETHBIE PE3YJIbTATBI
OCBOEHHMsSA PABOYEU INPOI'PAMMBI KYPCA 110
I'OJAM OBYYEHMUS)

[IpenmeTrHble pe3ynbTaThl OCBOEHUS Kypca «BepositHocTh u
CTaTHUCTHKa» B 7—9 Kjaccax XapakTepU3yIOTCS CIEAYIOINMHU
YMEHUSIMH.

7 kjaacce

1. Ywurate wuHbOpMaAIUIO, NOpPEACTABICHHYIO B Tabiuiax, Ha
JuarpamMmax; IpeiCTaBisiTh JaHHbIE B BHUIE TaOJHI, CTPOUTH
JuarpamMMbl  (CTOIOMKOBBIE (CTOJIOYATBIE) M KPYroOBBIE) IO
MaccHBaM 3HAYCHUH.

2. OmnmcelBaTh W HWHTEPHPETUPOBATH  pEAbHBIE  YHCIIOBBIC
JIaHHBbIe, TpEACTaBJIeHHbIE B TalOilWmax, Ha JHarpammax,
rpadukax.

3. MHcnonp3oBaTh s ONHMCAaHWUS JAaHHBIX CTaTHUCTHYECKHUE
XapaKTEpUCTUKHU: CpeaHee apupMeTHUecKoe, MeAuaHa,
HanOOJbIIee U HANMEHbBIIIECE 3HAYCHUS, pa3Max.



HNmerr mnpencraBieHHWe O CilydyallHOM HM3MEHYMBOCTH Ha
mpuMepax MeH, (PU3WYECKUX BEIWYHH, aHTPOIIOMETPUUECKUX
JIAaHHBIX; UMETh pe/ICTABIEHUE o CTaTUCTUYECKOM
YCTOUYHUBOCTH.

8 KJ1acce

1.

H3Bnekats u peoOpa30BHIBATH nH(pOpMaIHIo,
MPEICTAaBICHHYI0O B BHJE TaOJML, Juarpamm, rpaduKos;
MPEICTABIISIT JTaHHbIE B BHJE TaOIUL, IHarpamm, rpadukos.
OmnuceIBaTh JIaHHBIE c ITOMOIIIBIO CTaTUCTUYECKUX
nokaszaTresie: cpeaHUX 3HAaYeHUM M Mep pacceuBaHUs
(pa3sMax, qucnepcHs U CTAaHAAPTHOE OTKIJIOHECHUE).

Haxoauth 9acTOTBI YHCIOBBIX 3HAYEHHWH M YaCTOTHI COOBITHH,
B TOM 4YHCJIE€ IO pe3yJibTaTaM H3MEPEHHIl U HaOJIFOJCHHH.
HaxonuTe BEpOSATHOCTH CIIyYallHBIX COOBITHHM B ONBITax, 3Has
BEPOSITHOCTH  DJIEMEHTAPHBIX COOBITUH, B TOM 4HCIE B
OIIBITaXC PaBHOBO3MOX>XHBIMU 3JIEMCHTApHBIMU COOBITUSAMH.
Hcnonws3oBaTth Tpaduueckue MOJECIU: JIEPEBO  CIy4alHOro
SKCIIEpUMEHTa, AuarpaMMmbl Disiepa, YUCIOBasi MpsMas.
OHepI/IpOBaTb IIOHATUAMM: MHO>XCCTBO, IIOAMHOXKCCTBO,
BBIMIOJIHATH ~ OINEpallid  HaJl MHOXKECTBAMHU: OOBEIWHEHUE,
TepeceyueHue, JIOTIOJTHEHHE; TIEPEUHCISATh 3JIEMEHTHI
MHOXECTB; IIPUMEHATH CBOMCTBAa MHOYKECTB.

Hcnons3oBath Tpaduueckoe MpencTaBICHHE MHOXKECTB U
CBsI3ell MEXJy HHUMH Ul OIHCAaHHUsS NPOIECCOB W SIBICHHI, B
TOM YHCJIE TPH PEHIeHHH 3aJad M3 JAPYruX yUeOHBIX
MPEAMETOB U KYpPCOB.

9 kJacce

1.

W3Bnekars u peoOpa30oBHIBAThH nHpOpPMAIHIO,
MPE/ICTaBICHHYIO B pPa3JIMYHBIX MCTOYHUKAX B BHJAEC TaOIuIL,
auarpamM, —rpaduKoB;  INpPENCTaBIATh  JAaHHbIE B BHUIC
TabIUI, auarpaMm, rpaduKoB.

Pemate 3amaum OpraHM30BaHHBIM IIepedOpPOM BapHaHTOB, a
TaKXe€ C  HCIOJB30BAaHHEM KOMOWHATOPHBIX MpPaBUI |
METOJOB.

Hcmnons30BaTh onucaTeIbHbBIe XapaKTePUCTHUKH JUTS
MAacCCHBOB YHCJIOBBIX JaHHBIX, B TOM YHCJIE CpeIHHE
3HAYCHUS U MEpPhl paCCEUBAHMUA.

HaxonuTe 49acTOTHI 3HAYEHHUW M YaCTOTHI COOBITHSA, B TOM
9HCle MONb3YySCh Pe3ylabTaTaMH HPOBEACHHBIX HM3MEPECHHUH U
HaOII0 e HUH.

HaxonuTe BEpOSTHOCTHM CIyYaWHBIX COOBITHH B HM3YYEHHBIX
ompITaXx, B TOM 4YHCIE€ B ONbITAX C PaBHOBO3MOXHBIMU
SJIEMEHTApHBI- MH COOBITHUSIMH, B CEpHUSIX WCHBITAHUH J10
MIepPBOro ycmnexa, B cepusax ucnblTaHui beprymnu.

WNmers mnpencraBieHne O  CIy4YalHOM  BEJIWYHMHE HU O



pacrpefesleHu BEepOsSTHOCTEH.

Hmerp mnpexacrtaBiieHME O 3aKkoOHE OOJBIIMX YHUCENT KakK O
MPOSIBIICHUH 3aKOHOMEPHOCTH B CIy4ailHOM H3MEHYMBOCTH U
0 POJIM 3aKOHAa OOJBIIMX YHCET B MPHUPOAES M OOIIECTBE.



TEMATUYECKOE IINJAHUPOBAHUE YYEBHOI'O
KYPCA (IIO0 'OJAM ObYUEHUNA)

7 knacc (He meHee 34 u)

IMpakTuueckas pabota
«Tadnuue».

I'paduueckoe
MPEACTABICHUE JaHHBIX
B BUJIE KPYTOBBIX,
CTOJIOMKOBBIX

(cTonbuaThIX) AUATpPaMM.
YUreHne u IOCTpOCHUE
JlarpamMm. ITpumepsr
neMorpapuIecKux
JlarpamMm.
IMpaxTuueckas
«lnarpammbD»

pabota

H3yuaTrh meToabl paboThl ¢ TAGIUYHBIMH U
rpa@UYeCKUMH IIPEICTABICHUSIMH JTaHHBIX
C TIOMOIIBIO IH(PPOBBIX PECYPCOB B XOIE
MPaKTUYECKHUX paboT

Ha3zpanue JJIEKTPOHHbIE
pa3neJia (TeMbl) OcHoBHOE XapaKTepuCTHKA JeATeIbHOCTH 00yuaomuxcs (uudposbie
(4HCJI0 YaCOB) coJepskaHue o0pa3oBare/ibH
bIe pecypcebl)
IIpencraBienue | IIpencraBnenue OcBauBaTh CcnocoodbI npeacTaBIICHUS
JTAHHbIX JaHHBbIX B Ta6n1/1uax. CTAaTUCTUYCCKUX JaHHBIX Hu YHCJIIOBBIX
(7 ) IIpaxkTuueckue MAacCHBOB C IOMOIIBIO TaOJIMI] U JUarpaMmm ¢
BBIYUCJICHUS 10 HCITIOJIB30BAHUEM AKTYaJIbHBIX n Ba’>XHbIX
TaOTUIHBIM JTaHHBIM. JTAaHHBIX (memorpaduueckue JTaHHBIC,
W3Bneuenne U | TIPOU3BOICTBO TIPOMBIIIUICHHON u
HHTEPIPETAITUS CEIIbCKOXO3STUCTBEHHOM MIPOJTYKITNH,
TaOITMIHBIX JTaHHBIX. O0IIIeCTBEHHBIC U IPU- POJTHBIC SIBJICHUS ).




OnucarejbHa
1 CTATHCTHKA
@)

YucnoBsle HaOOPHI.
Cpennee
apudmernyeckoe.
MenamnaHna YucJI0OBOTO
Habopa. Y CTONYHBOCTH
MCIUAHBI.
IIpakTuueckass pabdota
«CpenHre 3HAUCHUSD).
Hanbonpinee u
HaWMCHBIIICEe 3HAUCHUSA
9HCIOBOTO Habopa.

OcBauBaTh MOHATHUSA: YHUCIIOBOH HaboOp, Mepa
[IEHTPaJbHOW TEHJIEeHIMH (Mepa IeHTpa), B

TOM  YHCIIe  CcpeaHee  apupMETHYECKOe,
MeauaHa.

OnuceiBaTh CTATUCTHYCCKUE JAHHBIE C
MMOMOIIBI0 CPEIHEro apUMETHUYECKOTO U

MmenuaHsl. PemaTe 3amaqn.

MN3yuars cBOMCTBA CPpEIHUX, B TOM YHUCIE C
IMIOMOIIBI0 HH(POBBIX PECYpcoB, B XOIE
MPaKTHUYECKHUX padoT.

OcBauBaTh NOHATHA. HaOOJIbIIEE U HAUMEHBIIIEE

Pa3smax 3HAYCHUS YMCIOBOTO MaCcCHBa, pa3Max.
Pemarp 3amaum Ha BBIOOp cmocoba omucaHus
JAaHHBIX B COOTBETCTBUU C HpHpOZ[Oﬁ JaHHBIX H
LEISIMU UCCIICIOBAHHUS
Cayvaiinas Crtyuaiinas OcBauBaTh NOHSITHSI: YAaCTOTAa 3HAYCHHH B
U3MCHYMBOCTHL | HW3MEHUYHUBOCTH MaCCHUB€ JAHHBIX, TPYNIUMPOBKA JaHHBIX,
(6 9) (mpuMepsl). YacTora rUcTorpammMma.
3HAYCHUH B MaccCHBE CTpouts ¥ aHAJIM3MPOBATH TUCTOTPAMMBI,
JIaHHBIX. [pynmupoBka. NoAOUPATH MOAXOSIINN Al TPYIITUPOBKH.
I'ucrorpamMmel. OcBauBaTh Trpaduueckue  MpeICTaBICHUS
[IpakTryeckas pabota | pa3HBIX BHJIOB CIIy4ailHOH W3MEHYUBOCTH, B
«Ciygaiinas TOM YHCJIE C MOMOIIBIO HUDPOBBIX PECypCOB,
M3MEHYHUBOCTH) B XOJI€ MPAKTUYCCKOIl paboOThI




BBenenne B I'pad, Bepmmua, pedpo. OcBauBaTh NOHATUA. Tpad, BepIIMHA

TeOpUI0 IlpencraBinenue 3agauu ¢ rpaca, pedbpo rpada, creneHb (BaJCHTHOCTb

rpagos MOMOIIIBIO rpada. BEpILIMHBI), LENbU IUKIL.

(4 9) CreneHb  (BaJICHTHOCTH) OcBauBaTh NOHATHS. IyTh B rpade, siIepos
BepuuHbl. Yucio pebdep nyTh,00X01 rpada, OpueHTHUPOBAHHBIUM Irpad.
U CyMMapHasi CTEleHb PemaTh 3aga4M Ha MOUCK CyMMBI CTENEHEH
BepumnH. llens W IMKIIL BeplIMH Tpada, Ha MoUCK obxona rpacda, Ha
Ilyts B rpade. TIOUCKITYTEeld B OPHUEHTHPOBAHHBIX Tpadax.
IIpencraBnenue o OcBauBatb €cHOCOObI MPEACTABICHUS 3anad
cBsizHOcTU Tpada. O6xox U3 Kypca anreOpbl, TE€OMETpUH, TEOpHUHU
rpada (PiIEpoB MyTh). BEPOSTHOCTEM, APYyTUX peaIMETOB c
IIpencraBnenue 00 HOMOIIBIO rpa¢oB (kapTsl, CXEMBI,
OPHEHTHUPOBAHHBIX SJIEKTPUUIECKHE neny, (PyHKIMOHAJIBbHBIC
rpacdax COOTBETCTBUS) Ha MpHUMEpax

BepositHocth | CnydaliHBIM ~ ONBIT U OcBauBaTb NOHATHUSA. CIy4YalHBIA ONBIT U

H 4acToTa clydaiiHoe coObITHE. ciaydaiiHoe  CcOObITHE, MaJOBEpOSITHOE U

cay4aifHoro BeposiTHOCTE M u"acTOTa MPaKTUYECKH JOCTOBEPHOE COOBITHE.

coOBITHS CcOOBITHS. Pons HzyuaTsn 3HAYUMOCTH MaJIOBEPOSTHBIX

(4 v) MaJIOBEPOSATHBIX u | coOblTMii B mOpupone W oOmecTBe Ha
MPaKTHYECKU BaXHBIX IpUMepax (aBapuy, HECUYACTHHIC
JOCTOBEPHBIX COOBITHI ciy4au, 3anmra epCOHAIbHOU
B pupoae u B | uH(popmanuu, nepenadya JaHHbBIX).
obmiectBe. MoHeTa " H3y4yars poJib KJIACCUYECKUX
UTpaJbHAs KOCTh B | BEpPOATHOCTHBIX Moenei (MoHeTa,
TEOPHUHU BEPOSTHOCTEH. UTpaidbHasi KOCTh) B TEOPUH BEPOSITHOCTEH.
ITpakTnueckas  pabora Ha0aogats M u3y4aTb 9acTOTy COOBITHHA B
«YacroTta BBITIAJICHUS OPOCTBIX JKCIEPUMEHTaX, B TOM YHCIIE C
opua» IIOMOIIBI0O  IU(PPOBBIX pPECypcoB, B XOie

MPaKTUIECKOI PadOThI




O06o0061menne,
KOHTPOJIb
(5

IlpencraBinenue IaHHBIX.

OnucarenpHas
CTAaTHCTHKA.
BepostHocTh
CITy9aifHOTO COOBITHSA

IToBTOPATE W3yYEHHOE W BBICTPANBATH
CUCTEMY 3HAaHUU.

Pemate 3agaum Ha  IpeaCTaBICHUE U
ONMCAaHUE JaHHBIX C IIOMOIIBIO HU3YyYEHHBIX
XapaKTECPUCTHUK. O0cyxaaThb NpUMepbI
CIy4aWHBIX COOBITHI, MaJOBEpPOSITHBIX U
MPaKTUYECKU  JIOCTOBEPHBIX  CIy4alHBIX
COOBITHMH, WX pOJIH B TMPUPOAE U IKU3HU
yeJoBeKa




8 kaacc (He menee 34 u)

Ha3Banue
pasaesa (TemMbl)
(4HCJI0O YaCOB)

OcHOBHOE
cojiepKaHme

XapaKTepI/ICTI/IKa JCeATCIBbHOCTH oﬁyqammnxcsl

JJIeKTPOHHbIE
(undpoBkie
o0pa3oBare/ibH
ble pecypchl)

IloBTOpEHME
Kypca7 KJjacca
(4w

IIpencraBneHue NaHHBIX.
OnucarenpHas
cratuctuka. CiydaiiHas
U3MEeHUYHBOCTh. CpenHue
YHCIIOBOTO Habopa.
Ciyuaiinble COOBITHS.
BeposTHOCTH B 9acTOTEHI.
Kimaccuueckne  mozmenu
TEOPpUH  BEPOSTHOCTEH:
MOHETa U  WrpajbHas
KOCTB

IloBTOpsiITH U3yYEHHOE U BBICTPAUBATH
CHUCTEMY 3HAHUM.
Pemiare 3amaym  Ha  IpEeACTaBICHUE U

ONMCaHUE JAaHHBIX C MOMOINBIO H3YyYEHHBIX
XapaKTEPHUCTHUK. Pemars 3a/1a4u Ha
IIPEICTABICHUE TI'PYNIUPOBAHHBIX HaHHBIX U
ONMCaHUE CIly4allHOM U3MEHYUBOCTU.

Pemiare 3agauM Ha OINpPENEICHUE YaCTOTHI

CIIy4alHbIX COOBITHI, o6cyxaeHune
IpUMEPOB ClIy4alHbIX COOBITHH,
MaJOBEpPOSATHBIX U MPAKTUYECKU
JTOCTOBEPHBIX CIyYaMHBIX COOBITHM, WUX

pOJI B IPUPOJIE U )KU3HU YeJIOBEKa

OnucarenbHasi
CTATHCTHKA
PaccenBanue
MAHHBIX

(4 9)

Otxyonenus. Jucnepcus

YUCIIOBOTO Habopa.
CrannapTHOE
OTKJIOHEHHE  YHCIJIOBOTO
Habopa. JnarpaMmsl
pacceuBaHUs

OcBauBarthb NMOHATUSA: JUCIICpCUs u
CTaHAapTHOC OTKJIOHCHHC, HCIIOJIb30BaTh
9THU XapaKTCPUCTHUKHN A1 OoInnucaHus

pacceruBaHuA JaHHBIX.
BBI)IB]/[FaTb rumore3bl 00 OTCYTCTBUU WJIH

HaJIU4nu CBsiA3U I10 AunarpaMmam
pacceruBaHus.

CTpOI/lTb AunarpaMmabl pacceruBaHuA 110
UMCHOIIIMMCA  JTaHHBIM, B TOM 4YHCJIIC C

NOMOIIBIO KOMITIBIOTEPA




MHo:KecTBa MHOXeCTBO, OcBauBaTh NOHATHS: MHOXXECTBO, DJICMCHT
(4 1) nmoAMHOXKecTBo. Onepanuu MHOYKECTBAa, IIOJAMHOXKECTBO.
HaJ MHOXECTBAMU: Bbino/IHATL omepanMM HaJl MHOXECTBAMU:
00BbeIMHEHNE, IIepeceYeHne, | OO0beIUHEHNE, MepeceuyeHue, JOMNOJHEHHE.
IOTIOJIHEHUE. Hcnoan3oBaTh cBOMCTBA: IEPEMECTUTENBHOE,
CBolicTBa onepanuii Haj COUETaTeNIbHOE, PACHIPEACTIUTENbHOE, BKIIFOUEHUS.
MHO>KECTBAMU: Hcnons3oBaTh rpaduyeckoe NpecTaBiIeHIe
MepeMECTHTEIBHOE, MHO’KECTB IIPH ONMCAHUH PEATHHBIX IPOIIECCOB U
COYeTaTeNbHOE, SIBJICHUH, ITPU PEIICHUHN 3aa4 U3 IPYTHX y4eOHBIX
pacrnpenenuTensHoe, MPEIMETOB U KyPCOB
BKJTIOUCHHSI.
['paduaeckoe mpeacTaBIeHUE
MHO)KECTB
BeposiTHocTh DneMeHTapHbIE OcBauBaTth NOHATHS: SIeMEHTapHOE
c1yHanHoro COOBITHS. Crnyygaiinble coObITHE, cllydaiiHoe coObITHE Kak
cobbITHs COOBITHS. COBOKYITHOCTB OIaroNnpUATCTBYIOIINX
(6w BnarompusarcTyromme SJIEMEHTAPHBIX COOBITHUH, PAaBHOBO3MOXHEIE
SJIEMEHTAapHBIE COOBITHS. 3JI€MEHTapHbBIE COOBITHS.
BeposarHocTn  COOBITHH. Pemratnp 3a/1a4u Ha BBIUHCIICHUE
OnbIThI c BEPOATHOCTEH COOBITHII 1O BEPOSITHOCTAM
PaBHOBO3MO>KHBIMH AJIEMEHTAPHBIX COOBITHH Cily4ailHOro oOIbITa.
SJIEMEHTAPHBIMU Pemars 3a/1a4u Ha BBIYHCIIEHUE
coObrTusaMu. CoydalHBINA BEpOSITHOCTEH  cOoOBITMII B OmbBITax ¢
BBIOOD. PaBHOBO3MO>KHBIMU SJIEMEHTAapHBIMHU
IIpaxTuyeckas pabota COOBITHSIMH, B TOM 4YHCJIE C IIOMOIIbGIO
«OnBITHI C | KoMIBIOTEpA.
PaBHOBO3MO>XHBIMHA IMpoBoants u H3y4aThb  ONbITHI ¢
SJIEMEHTApPHBIMU PaBHOBO3MO>KHBIMH 3JIEMEHTAapHBIMHU
COOBITHSIMI coOBITHAMU  (C  HMCIOJIB30BAHHEM  MOHET,




WrpajbHBIX  KOCTEH, JOpyrux
X0/Ie NMPaKTUUEeCKON padoThI

MOJieJIeiH) B

BBenenue B
TeopuIo
rpagos

(4 )

Hepeso. CpoiicTBa

JlepeBa: eIWHCTBEHHOCTH
My TH, CyILlECTBOBaHHE
BUCSTUEN BEPILLUUHBI,

CBSI3b  MEXIY  YHCIOM
BCPIIUH u YUCJIOM
peodep. IIpaBmiio

YMHOXKEHUS

OcBauBaTh NMOHSITHA: JIepeBO Kak rpad 0Oe3
UKJa, BHUCsSYas BepmnHa (JUCT), BETBb
JiepeBa, MyTh BICPEBE, TUAMETP IepeBa.
HN3yuarh cBoiicTBa JepeBa: CYILIECTBOBAaHUE
BUCSIYEHl BEpIIMHBI, EIHHCTBEHHOCTh MyTH
MEXAy JBYMs BEpLIMHAMH, CBSI3b MEXKIY
YHCJIOM BEPIINH U YUCIIOM peoep.

PemiaTh 3a1a4u Ha MOUCK M MEPEYUCICHUE MMyTei
B JIepeBe, Onpe/ieIeHIe YNCIa BEPIIHH WK pedep B
JepeBe, 00Xo1 OMHAPHOTO JepeBa, B TOM YHUCIE C
NIPUMEHEHHUEM IIPaBUJIa YMHOXKCHUS




Cayuaiinble
coObITHS

CR)

IIporuBomoOXHOE
coOmbITHE. Jnarpamma
Diinepa. OO0beIUHCHHUE U
IepeceueHue  COOBITHH.
HecoBmecTHble

COOBITHSL. Dopmyma
CIIOKEHUSA

BepositTHOocTel. IIpaBuno
YMHOKCHHUS
BEPOSITHOCTEN.

YcioBHaAsT BEPOATHOCTb.
HezaBucumspie coOBITHS.
IIpencraBinenue
CIIy4aiHOTO
SKCTIIEPUMEHTa B  BHJE
JepeBa

OcBauBarhb NOHATHSA. B3aUMHO
MPOTHUBOIIOJIOKHBIC COOBITHS, OICpAIlUH HaT
COOBITHSIMU, OOBCIMHCHUE U ICPECCUYCHUC

coOpITHH, pguarpamma Ditnepa (Dimepa—
Benna), coBMecCTHbBIE W  HECOBMECTHEIC
COOBITHSL.

Hzyuartsn TeopeMblI o BEPOSITHOCTH
0o0beMHEHUsT JABYX  coObITHH  ((hopMyJibl

CIIOKEHHSI BEPOSITHOCTEM).

Pemare 3agadym, B TOM 4YHCIE TEKCTOBBIE
3ala4d = Ha  ONpeAeJIeHHEe  BEPOSITHOCTEU
OOBCOMHEHUS M IIEPECEUCHHUs] COOBITHH ¢
MOMOIIBIO YHCIOBOW TMps- MOH, Auarpamm
Diinepa, (GOpMyIBI CIOKEHUS BEPOSTHOCTEH.
OcBauBaTh NOHATHUA: TPABUIIO YMHOXXECHHUS
BEPOATHOCTEH, YCIIOBHAsA BEPOATHOCTD,
HE3aBHCHUMBIE COOBITHUS JEPEeBO CIy4aliHOTO
OTIBITA.

HN3zyuartsb cBOlicTBa
HE3aBUCHMBIX COOBITHIA.
Pemare 3agaum  Ha  ompelelieHHE U
HCTIOJIb30BAaHNE HE3aBHCUMBIX COOBITHM.
Pemarp 3aga4m Ha MOUCK BEPOATHOCTEH, B TOM
ylcle YCIOBHBIX, C UCIONBb30BaHUEM JEpeBa CIy-
YaiHOro OMbITA

(ompenenenust)




O0o01IEeHME,
KOHTPOJIb
(4 )

IlpencraBinenue IaHHBIX.
OrmnucareapHas

CTaTUCTHKA. I'pader.

BepositHOCTB

CIIy4alHOTO COOBITHSI.

DeMeHThI
KOMOHWHATOPUKHU

IMoBTOPATH W3YyUYCHHOE W BHICTPAUBATH
CHCTEMY 3HAHUM.

Pemiates 3amaym  Ha  TOpEACTABICHUE U
OINHUCAaHWE JAaHHBIX C IMOMOIIBI0 H3YyYEHHBIX
XapaKTEPUCTHK. Pematsb 3agaqu c
MpUMEHCHUEM TpadoB.

PemiaTh 3a7a4m Ha HaXOKICHUE BEPOSITHOCTH
CIyYafiHOTO  COOBITHSI 10  BEPOSITHOCTSIM
SJIEMEHTApPHBIX COOBITHI, B TOM YHCIE B

OnBITaX c PaBHOBO3MOKHBIMU
SJIEMEHTAPHBIMHA COOBITHSIMHU.
Pematnb 3aga49u Ha HaXO0XKJIEHHE

BEPOSITHOCTEH OOBEAMHEHHUSI U IEepPEeCeUCHHUs
COOBITHMH, B TOM 4YHCJIE HE3aBUCHUMBIX, C
HCTOJIb30BaHUEM rpaduuecKux
NpeJCTaBJICHUI W JepeBa  CIIy4ailHOTO
onbITa.

Pemiatnb 3a/avu Ha IepeyurcieHre
KOMOMHAIMi (4ucia IepecTaHOBOK, YHCIa
coYeTaHWil), Ha HaXOXKICHHE BEPOSTHOCTEH
COOBITHI C NPUMEHCHHEM KOMOMHATOPHKH, B
TOM YHCJIE C HCIIOJIB30BAHHUEM TPEYTrOJIbHHUKA
ITackans




9 kaacc (He meHee 34 4)

Ha3Banue
pa3aesia (TeMbl)
(4UCJI0 YacoB)

OcHoBHOE
co/iepIKaHue

XapaKTepI/ICTI/IKa JCeATCIbHOCTH oﬁyqammnxcsl

JJIEKTPOHHbIE
(uupoBkIe
o0pa3oBare/ibH
ble pecypchl)

IloBTOpEHUE
Kypca8 kiacca
(4w

IlpencraBnenue TaHHBIX.
OnucarenbHas
cratuctuka.  Onepanun
HaJ COOBITUSMU.
HeszaBucumocTsn

COOBITHIA

IToBTOPATH H3yYEHHOE U BHICTPAUBATH
CUCTeMY 3HaHUM.

Pemate 3agaum Ha OpeACTaBICHHE U
OIHMCaHUE TaHHBIX.

Pemarns 334244 Ha HaXO0XJEeHUE
BEPOSITHOCTEH OOBEIMHEHHUS U IIEPECCUCHMUS
COOBITHH, B TOM UHCIIC HE3aBHCHMBIX, C
HCTIOIB30BaHUEM rpauIecKnux
NpeACTaBIEHUH U JepeBa  CIIydallHOro
OIBITA.

Pemarte 3aga4u Ha MepeyvnciIeHue
KOMOMHAIi (Y4Wcia TepecTaHOBOK, 4YHCIa
coueTaHWi), Ha HAXO0XJCHHE BEePOSTHOCTEH
COOBITHH C NPUMEHEHHEM KOMOWHATOPHWKH, B
TOM YHCJIE C HMCIIOJIb30BAaHUEM TPEYrOJIbHHUKA
IMackans




DJ1eMeHTBI Komb6unaroproe OcBauBaTrb MNOHATHUS: KOMOWHATOpPHOE
KOMOMHATOPH | TPABUIIO YMHOKEHHSI. IIPaBUIIO YMHOXEHHUS, yHopsiA0oYeHHas
KH IIepecTtaHOBKH. napa, TpoWKa OOBEKTOB, II€peCTaHOBKA,
(4 9) ®dakropuan. Coueranus | ¢dakTopHajg  dYWCHa, COYETaHHE,  YHCIO
W YWCIIO  COYETaHUH. | COYETaHUH, TpeyronbHUK llackas.
Tpeyronsuuk  Ilackans. | Pemartsn 3aaqu Ha IepevyrciIeHue
[IpakTnueckas pabota YIIOPSIIOYEHHBIX Tap, TPOEK, IepeyUnCIICHUuE
«Bprancnenne IIEPECTAHOBOK W  COYETAaHWH  BJIEMEHTOB
BEPOATHOCTEN C | pa3IUYHBIX MHOXXECTB.
HCTIOJIb30BaHUEM Pematp 3amaym  Ha TIPUMEHEHHE 4YHCIIA
KOMOWHATOPHBIX codeTaHHH B anredpe (cokpameHHOe
(pyHKIMHA ~ 3JIEKTPOHHBIX yMHOXeHne, OwmHoM Hpiotona). Pemars,
TabIUIY NpUMeHssl  KOMOMHATOpUKY,  3aJa4yd  Ha
BBIUMCIICHUE BEPOSTHOCTEH, B TOM 4YHCIIE C
MOMOIIBIO  3JICKTPOHHBIX TaOJHUIl B XOJe
MIPAKTHYECKON paboThHI
I'eomerpuyecka | ['eomerpudeckas OcBauBaTthb NOHATHE reoMeTPUYECKOU
SIBEPOATHOCTH BEPOSITHOCTb. BEPOSITHOCTH. Pemiatnb 3a/1a4u Ha
(4 9) CryuaitHbrii BHIOOp | HAXOXIEHHE  BEPOATHOCTEH B  ONBITaXx,
TOYKM u3 (QUrypel Ha | IPEACTaBUMBIX Kak  BBIOOp  TOYEK U3

IJIOCKOCTU, U3 OTpPE3Ka,
U3 OYT'U OKPYKHOCTHU

MHOT'OYT'OJIbHUKA, Kpyra, OTpE€3Ka WU IAyTu
OKPYKHOCTH, YUCIOBOT'O IMPOMECIKYTKaA




HUcnbiTanus
Bepuyum (6 4)

HcneiTanne. VYcnex wu
HeyJ1aya. Cepust
HUCHOBITAaHUII 10 MHEepBOro
ycnexa. WUcneiTanus
bepnynu.

BepositHocTH  COOBITHH
B CEpUM  HCHBbITAHUN
bepnymu.

ITpakTuueckas padorta
«HcnblTanust bepHyim»

OcBauBaTthb TOHSITUSA: HCIIBITAHHE,
9JIEMEHTApHOE COOBITHE B HMCIBITAaHMH (yCIIeX
U HeyJada), CepUsl HUCHBITAaHUM, HACTYIJICHUE

TIEPBOTO ycmexa (aeynmaun), cepus
ucneITaHui bepHyuu.

Pemarp 33124 Ha HAaXO0XJECHHUE
BEpPOATHOCTEH COOBITHII B CEpHM HCHBITAaHUHU
JI0 TEepBOro ycmexa, B TOM 4YHCIE C
NPUMEHEHUEM hopmys CYMMBI
reOMETPUUYECKON IPOIrPECCUH.

Pemartnb 33124 Ha HaXO0XJECHHUE
BEPOSITHOCTEH  DJIEMEHTApHBIX COOBITHH B
cepuu HUCIBITAHUMN bepnyinu, Ha
HAXOXXJCHUE BEPOATHOCTH  OMNPEACICHHOIO
yyciia  YyCIIEXOB B CEPUM  UCHBITAHUU

bepnymnu. U3ydyars B XoJe NpPaKTH4YECKOM
padoThI, B TOM YHCJE C MOMONIBI0 TU(PPOBBIX
pecypcoB, CBOMCTBA BEPOSITHOCTU B CEpUU
ucneiTanuii bepryim

CayyaiiHast
BeanunHa (6 1)

Cnyuaiinasi BeIUYUHA U
pacmpeneneHue
BEPOSATHOCTEH.
MaremaTuueckoe
OXMJAaHUE U AUcIepcus
cllyyaHOM BEJIMYUHBI.
IIpumepsl
MaTeMaTU4EeCKOro
0XKUJTAHUS KakK
TEOPETHIECKOTO

CpeaAHETO 3HAYCHUA

OcBouTh MNOHATHSA: CIlydyaiiHass BeJIWYHHA,
3HAUCHHUE cllydalHOM BEJIMYUHEI,
pacripeiesieHue BepOsITHOCTEH.

HN3yuaTh U 006Cy:xaaTH IPUMEPHI JUCKPETHBIX
W HENPEpBIBHBIX CIYYaWHBIX BEeIWYUH (POCT,

BEC UEJ0 BEKa, YHCIEHHOCTh HACEJICHUS,
Ipyrue W3MEHYUBBIE BEJIMYMHBI,
paccmaTtpuBaBImIMECs] B Kypce CTaTHUCTHKH),
MOJIEIBHBIX CITy4alHBIX BEJIMYMH,
CBSI3aHHBIX  CO  CIy4YalWHBIMH  OIBITAMH

(OpocaHue MOHETBI, HWrpPaAIILHOW KOCTH, CO




BCIIMYUHBI.

Ilonsitue o
OOJTBIITHX
H3mepenue
BEPOSITHOCTEH
TIOMOTITHFO
IIpumenenue
OONBIINX YHUCEIT

3aKOHC
YUCECII.

C
qacToOT.
3aKOHa

CITydaifHBIM BBIOOPOM H T. IL.).

OcBauBaTh HOHSITHS: MaTEeMaTHUYECKOE
O’KUTaHUEC ciy4yaiiHO’ BCIIMYHHBI KakK
TCOPETUICCKOL cpenHee 3Ha4YEHUE,

JUCHEepCHUsl  CIydalHOM  BEJIMYMHBI  Kak
aHAJIOT JUCTIEPCHUH YHCIOBOTO Habopa.

Pemats 3a1a4u Ha BBIUHUCJICHHE
MaTeMaTHYECKOr0 OXKHUJAHUSA U JUCIEPCUU
JAHUCKPETHOU ciy4dyalHOM BEJIMYUHBI o
3aJaHHOMY paclpeiesieHHIo, B TOM YHCIIE
3aJla4, CBSI3aHHBIX CO CTPAaXOBaHHEM U JIOTeE-

pesiMu.

3HaKOMUTBCS c MaTEeMaTUYECKUM
OXHMIAAHUEM M  JUCHEpPCUEd  HEKOTOPBIX
pacmpeneneHui, B TOM 4HUCIIe

pacripeieIeHUs CIIyYaltHOH BEITMIHUHBI

«YHUCIO YCIEXOB» B CEpHH HCHBITAHUU
Beprymm. WM3y4yarh dYacToTy COOBITHS B
MMOBTOPSIIOIIUXCST  CIIy4allHBIX ~OMBITaX Kak
CIIy4alHYIO BEJIMYHUHY.

3HAKOMUTBCSI C 3aKOHOM OoJibIux 4Yucen (B
dbopme bepHysin): npu  OOJBIIOM YHCIIC
OIBITOB YacTOTa COOBITHUS OJIM3Ka K €ro
BEPOSITHOCTH.

Pemrate 3aaun Ha U3MEpEHHE BEPOSTHOCTEH
¢ momompo  yactor. OOCyXIaTe  pob
3aKOHa OOJBIIMX YHCEI B OOOCHOBaHUH
YacCTOTHOTO MeToaa U3MEpCHUS
BEPOSITHOCTEM.

OOcyxaTh 3akOH OOJIBIIUX YHCENl Kak




MPOSIBJIEHUE CTATUCTUUYECKON yCTONYMBOCTH
B HM3MEHYMBBIX SIBJIICHUAX, pOJb 3aKOHa
OoNBIINX dYHCEN B TPHUPOJE U B IKU3HHU
JesioBeKa

O0o001IeHNnE,
KOHTPOJIb (10 u)

IIpencraBnenue JAHHBIX.
OmnucarenbHas CTaTHCTHKA.
BepositHocTs  cimywaitHOrO

COOBITHS. DneMEeHTBI
KOMOHMHATOPUKH.

CrnyuaiiHple BeJIMYMHBI U
pacnpezneneHus

IHoBTOPATH U3yYyEHHOE U BBICTPAMBATh CUCTEMY
3HAHUM.

PemiaTs 3agaum Ha mpeACTaBlICHUE U ONHCAHUE
JTaHHBIX.

Pemars 3ajaum Ha HaXOXKJEHUE BEPOSTHOCTEU
COOBITHMI, B TOM 4YHCIE€ B  ONLITaX C
PaBHOBO3MOYHBIMH 3JIEMEHTAPHBIMH COOBITHUSAMH,
BEPOSATHOCTEH OOBCAWHCHHWS W  IICPECCUCHHS
COOBITHII, BBIYHCIATH BEPOATHOCTH B OIBITAX C
CepUSIMU CITy4YalHBIX HUCTIBITAHUM




		2022-09-10T21:27:07+0300
	00d12004ed0fd79839
	Директор Толстикова Ирина Николаевна




