Auredpa
7 Kjaacc

Pabouas mporpamma mo anrebpe ais 7 Kiacca COCTaBJI€HAa Ha OCHOBE IMPOTPaMMBbL: COCT.
T.A.Bypmuctposa (COopHHUK pabouux mnporpamm. Anredpa. 7-9 xnaccel), yueOHuka : Anredpa:
yueOHUK Ay 7 Kiacca oOmeobpa3oBaTenbHbIX yupexaeHuit /  [FO. H. Maxkaperues, K. .
HemkoB, H. I'. Munmiok, C. b.]; non penakmueir C.A.TensikoBckoro — M.: Ilpocseienue,

2017r.
102 4.(3 4.B HEN)

Boipaxenus. ToxxkaecTBa. YpaBHeHUS.

YucnoBble BBIpAKEHHUS M BBIPAKEHUS ¢ mepeMeHHbIMU. [Ipocreiimme mpeoOpa3oBanus
BBIPAXKEHUI. YpaBHEHUE C OJTHUM HEW3BECTHBIM U €r0 KOPEHb, JIMHENHOE YpaBHEHUE. Pelenne
3amad MetofoM ypaBHeHmidl. CpemHee apudMeTHYecKoe, pa3Max W Mojaa. MeawmaHa Kak
CTaTUCTUYECKAs XapaKTePUCTHUKA.

DJieMeHTBhI JIOTHKH, KOMOMHATOPUKH, CTATHCTUKH.

[Tpocreiimme CTaTHCTUYECKUE  XapaKTEPUCTHKHU: CpeaHee apudMeTHdeckoe, MoJa,
MeJIhaHa, pa3Max.

DOYyHKIUH.

Oyuknus, obnacts ompenenenus ¢yHkuuu, CrnocoObl 3amanus ¢yHkuuu. [paduk
dyukmu. Oynkius y=kx+b u e€ rpaduk. @ynkuus y=kx u eé rpaduk.

Crenenb ¢ HATYPAJbLHBIM MOKA3aTeJIEM .

Crenens ¢ HaTypaJlbHBIM NOKa3aTeseM U e€ cBoicTBa. OnHowieH. OyHKIUU yzxz, y:X3,
U UX rpaduku.

MHOro4ieHbl .

Muorounen. CiioxeHue, BBIYUTAHUE ¢ YMHOXEHHE MHOTrouJeHOB. Pa3znoxkeHue

MHOT'O4JICHA Ha MHOKUTCIIN.

(I)OpMy.]IbI COKpa]JIéHHOFO YMHOKECHHAA .

DopMybl (axb)* =a® +£2ab+b?, (a—b)(a=b)=a’—b?, [(a=£b)(@* nab+b?)].
[Tpumenenue GopMyI1 COKpPAIIEHHOTO YMHOKEHUS K PA3I0KEHUIO HA MHOXKUTEH.

Cucrembl JIMHEHBIX YPABHEHM .

Cucrema ypaBHeHI/Iﬁ C JIBYMsA TMCPEMCHHBIMHU. Pemenne cucrem ABYX JIMHENHBIX
ypaBHeHI/Iﬁ C ABYM: IICPECMCHHBIMU. Pemenue 3a4a4 MECTOAOM COCTAaBJICHUA CUCTEM ypaBHeHHfI.

IloBTOpEHME.



Auiredpa
8 ki1acc

PaGouyasi nporpaMMa OpMeHTHPOBAHA HA MCIIOJIb30BAHUE YUeOHUKA

Aunrebpa. YyeOHUK IS 8 KJ1acca IUIA 00111e00pa3oBaTeIbHBIX
yupexaenuit. }0.H.Makapprues,H.I'.Mun ok, K.N.Hemikos, C.b.CyBoposa.
M.IIpocsemenne,2017r.

Pabouwas mporpamma mpeaycMmarpuBaeT ypoBeHb oOydeHus B o0bemel 024, B Hemeno —
3yaca.

IToBTOpenune kypca anredpsl 7 kiacca (2 yaca)

Beipaxenus, ToxkaecrBa, ypaBHeHMs. Dynkumu. CTeneHb ¢ HATypajdbHBIM I10KA3aTEIIEM.
MHuorouwienbl. @OpMyJibl COKPAIIEHHOTO YMHOXKEHUS. CUCTEMBbI JIMHEHHBIX YPAaBHEHUN
Panuonanbublie Apoou (23 4)

Panmonanenas apo6s. OcHOBHOE CBOMCTBO ApoOu, cokpaiieHue apoOeil. ToxaecTBeHHbIE
peoOpa3oBaHus pallMOHAIBHBIX BhIpakeHU. OyHKIMA y = U €€ rpaduk.

Hesab: BbpaboTaTh yMEHHE BBINOJHATH TOXKJIECTBEHHbIE NPeoOpPa30BaHUS pPALMOHAIBHBIX
BBIPAKCHU.

Ksanparubie kopHu (19 4)

[Tonsatue 006 wuppaunuoHanbHbIX uyuciaax. OOmuMe CBeleHUs O JeHCTBUTENBHBIX YHUCIIAX.
KBanparsbiii kopeHb. [loHATHE 0 HAX0XKAEHUU NPUOIMKEHHOTO 3HAUEHUS! KBaJJPATHOTO KOPHS.
CpoiicTBa kBajpaTHbIX KopHell. IIpeoOpa3zoBaHMs BbIpaXEHHUH, COJEpPKALIMX KBaJpaTHbIE
KOpHU. OyHKIUA y = =X , eé cBoiicTBA U rpaduk.

Iesb: cucTeMaTu3upoBaTh CBEJCHUS O pPalMOHAJBHBIX YMCIaX M JaTh IpPEJCTaBIeHHE OO0
UppalMOHATBHBIX YMCIaX, PAcIIMPUB T€M CaMbIM MOHATHE O 4YHCIE; BBIPAOOTaThb yMEHHUE
BBITNOJHATH Npeo0pa30oBaHusl BBIPAXKEHUN, COJEPKAIMX KBaJlpaTHbIE KOPHHU.

KBagpartnabie ypaBHenus (21 49)

KBanpatHoe ypaBHeHue. @opmyiia KOpHEH KBaapaTHOTO ypaBHEHHUs. PelieHue panmoHaibHbIX
ypaBHEHHH. Pemienue 3azmad, NpUBOAIIMX K KBaJApPaTHBIM YpPaBHEHUSAM M IPOCTEHIINM
palMOHATILHBIM YPAaBHEHUSIM.

Heanb: BeipaboTaTh yMEHHUS pelllaTh KBaJpaTHbIE YpPaBHEHHUS WU MPOCTEHIINE pallOHaIbHbIE
YPaBHEHHUS U IPUMEHATDH UX K PELICHUIO 3a1a4.

HepagenctBa (20 4)

YucnoBsle HEpaBeHCTBA M MX CBOMCTBAa. llouneHHoe cCllOKEHME M YMHOXKEHHE YHCIIOBBIX
HepaBeHCTB. llorpemHocTs M TOYHOCTH NpuONMXKeHHUS. JIMHEWHble HEpaBeHCTBA C OJHOUN
NIEPEMEHHOM U UX CHUCTEMBI.

Iesb: 03HAKOMHUTh OOYYAIOUIMXCS C NPUMEHEHHEM HEpPaBEHCTB JUIsl OLEHKUM 3HAaYeHUH
BbIpaXXEHHH, BbIpabOTaTh yMEHUE pelIaTh JIMHEHHbIE HEPABEHCTBA C OJHON NMEPEMEHHOW U UX
CUCTEMBI.

CreneHs ¢ 1eJIbIM MOKa3aTe eM. JjieMeHThI cTaTUCTUKHU (11 1)

Crenensb ¢ LeabIM II0Ka3aTeaeM U ee cBoiicTBa. CTaHIapTHBIN BU unciia. HayanbHele cBeeHus
00 opraHu3aiy CTaTUCTHUYECKUX HCCIeA0BaHUH.



Heﬂb: BBIpaGOTaTB YMCHUC TIPUMCHATH CBOIICTBA CTEIICHU C OeJIbIM IIOKAa3aTC€JIEM B
BBIYHMCIICHUSIX M TIPeoOpa3oBaHUAX, CHOPMHUPOBATH HaYaJbHBIE TPEACTABICHHUS O cOope u

TpyYHOIUpOBKE CTATUCTUUCCKUX JAHHBIX, UX HaFJIHZ[HOfI HHTCPIIpCTALINH.

IHoBTOpenue (6 1)
Heas: [ToBTOpeHne, 0000mEHHEe W CUCTEMaTH3allMsl 3HAHWH, YMEHUH W HaBBIKOB 3a KypC
anreOpsl 8 Kiacca.

Auredpa
9 kaacc

Pabouas nmporpamma o anredpe ais 9 Kilacca COCTaBlieHa B COOTBETCTBHH C TPEOOBAHUSIMHU
®enepanibHoro ['ocymapcTBeHHOro 00pa30oBaTENLHOTO CTaHAApTa OOIIETO oOpa3oBaHwsl,
aBTOpckoM  mporpammbl. ' Munntok. Anredpa. Ilpeamernas nunusg yuyeOHuko FHO.H.
MaxkapbiueBa U Apyrux. 7 — 9 Kimaccel: mocoOue Ui ydurtesned o001eo0pa3oBaTenbHbIX
opranuzanuii. — Mocksa: «IIpocBemnienue», 2017 r.

Jannas pabouasi nmporpaMma OpUEHTHpOBaHa Ha MCIOJb30BaHuE yuyeOHHKa: AnreOpa 9 kmacc.
1O. H. Makapsrues, H.I'. Munarok, K.M. Hemkos, C. b. CyBopoBa. — M. IIpocsemenue, 2017 1.

B cootBerctBun ¢ yuebHpiM mmaHom MBOVY 3acwxkbeBckas CII u rogoBbIM KaJIeHIapHBIM
y4eOHbBIM rpadukoM paboyast mporpaMMa npeamera «Anredpa» paccuuTana 1o 3 yueOHbIX yaca
B HeZIeNto B TeueHue 33 Hepenb o0yueHus, Bcero 99 ypoxos.

Conep:xanue yueOHOro npeamera

1. CaoiicTBa (yHkuuii. KBagparnunas (yHkuus (22 yaca)
Oynkuus. CoiicTBa GpyHkimil. KBagpaTHsiit TpexuieH. PaznoxkeHne KBapaTHOrO TpexuieHa Ha
MHOXkUTENHU. OyHKIMA y = ax? + bx + ¢, eé cBoiicTBa 1 rpaduk. HepaBeHcTBa BTOpOIi CTENEHNU C
omHOM mepemenHoi. Mertos uHTepBanoB. UeTHas M HeueTHas QyHkius. Dydkius y = x'.

Ornpenenenne KopHs N-it cTreneHu. Beruncnenne KopHe# N -ii CTereHu.

[ens: paciupuTh CBEIEHUsI O CBOMCTBAX (PYHKITUM, 03HAKOMHUTH 00YJaIOIIUXCSl CO CBOWCTBAMH
U rpa@uKoM KBaJpaTHUHON (PpyHKIIMHU, chOopMUpPOBATH YMEHHE pellaTh HEPAaBEHCTBA BHJIA ax’ +
bx + ¢, ax? + bx + ¢ re a=0. BBecT MOHSTHE KOPHS N -if CTEIICHH.

B nauane Tembl cucteMaTHU3UpPYIOTCS cBelleHUs 0 QyHKIUAX. [IOBTOPSIFOTCSI OCHOBHBIE MOHATHS:
GbyHKIMS, apryMeHT, 001acTh onpeaenenns GyHkuuu, rpaduk. J{aroTcs moHATHS O BO3paCTaHUU
U yObIBaHMM (YHKIIMH, NMPOMEXKYTKaX 3HAKOMOCTOSHCTBA. TeM caMbIM co3jaercss 0asza ams
YCBOEHHS CBOMCTB KBaJpaTHUYHON M CTEMEHHOM (yHKUMHA, a Takxke ISl JaJbHEeWIIero
yrayOneHust pyHKIMOHAIBHBIX MPeICTaBICHUH TPU U3YyYeHUH Kypca aareOpbl M Hayall aHaiu3a.

[ToArOTOBUTENHHBIM IIArOM K W3YYEHHIO CBOMCTB KBaJApATHUYHOW (DYHKIIMU SBISETCS TaKXKe
paccMOTPEHHE BOIIPOCa O KBAAPATHOM TPEXUJICHE U €r0 KOPHSX, BBIJICICHUH KBaJpaTa JABY4YJICHA
Y3 KBaJPATHOTO TPEXWICHA, PA3JIOKEHUU KBAAPATHOTO TPEXWIEHA HA MHOKUTEIIH.



V3yuenne KBaapaTHUHOM DYHKIMH HAYHHACTCS C PACCMOTPEHHs (YHKIMK y=ax’, & CBONCTB H
ocobeHHOCTeH rpaduka, a TakKe APYrHX YaCTHBIX BHJOB KBAJPATUYHON (QYHKIUU — (QYyHKIHH
y=ax’+n, y=a(x-M)°>. DTH CBEICHHS WHCIIOIB3YIOTCS TPH W3YdCHHH CBOWMCTB KBaAPATHYHOI
dyHKIHH 06Imero Biaa. BaxHo, 4ToGbI 06YYArOIMEcs MOHSIHA, 9TO TpaduK GyHKIHH y = ax’ +
bx + ¢ Moxer GBITh MOTydeH U3 rpaduka GYHKIMH Y = ax> ¢ TOMOIIBIO JBYX MapauielbHBIX
neperocoB. [IpuéMbl mocTpoenns rpaduka ¢pyHkmam y = ax’ + bx + ¢ orpabarbiBaoTcs Ha
KOHKpETHBIX mpuMepax. Ilpm 3Tom ocoboe BHUMaHUE cilexyeT YAEIUTh (OPMHUPOBAHUIO Yy
00yJaromMXcsl yMEHHs yKa3bIBaThb KOOPJMHATHI BEPIIMHBI MapaboJibl, €€ OCh CHMMETpPHH,
HarpaBJIeHUE BeTBEH mapaboibl.

[Ipr u3ydyeHum STOW TeMBbl NAJIbHEHIEe pa3BUTHE IMOJNYYaeT yMEHHE HaXOIUTh MO rpaduky
MIPOMEXKYTKHU BO3pAcCTaHUs U yObIBaHUS (YHKIIMH, a TAKKE MPOMEKYTKH, B KOTOPBIX (DYHKIIHS
COXpaHsIeT 3HaK.

DopMHUPOBAHKE YMEHHIT pelaTh HePaBeHCTBA BHA ax’ + bx + ¢ Gompme 0, X2+ bx +
¢ wmenbiie 0, rne a=0, OoCyIIECTBIISIETCS C OMOPOM Ha CBEACHHUS O rpaduke KBaJAPaTHYHON
(GyHKUMH (HanpaBJCHUE BETBE apaboibl €€ PacooKeHUe OTHOCHTENbHO ocH OX).

O6yqa101unec;1 3HAKOMATCA C€ MCTOAOM HMHTCPBAJIOB, C IIOMOIIBIO KOTOPOI'O PpCIIar0OTCs
HCCJIOKHBIC pallMOHAJIbHBIC HCPABCHCTBA.

OO0yuaromuecs 3HAKOMSATCS CO CBOMCTBAMH CTENEHHON (QYHKIUU y=X" IPU YETHOM M HEYETHOM
HATypaJIbHOM TOKa3zarene N.. BBoxuTcst moHsTHE KOpHS N-ii cTerneHu. OOy4aromuecs: JOIKHBI
IOHUMAaTh CMBICH 3amucedl Buja <%, 1. OHM NOJYYarOT MPEICTABICHHE O HAXOXKICHUU
3HAYEHHUH KOPHS C TIOMOIIBIO KaIbKYISATOPA, IPUYEM BBIPA0OTKA COOTBETCTBYIOUIMX YMEHUN HE
TpeOyercs.

2. YpaBHeHHUS U HEPAaBEHCTBA ¢ OJHOM nepemMeHHoit (14 yacoB)

Llenble ypaBHEHMs. YpaBHEHHE C JBYMs NEpeMEHHbIMM U ero rpaduk. Cucrembl ypaBHEHUH
BTOPOH CTeleHU. Pemenne 3a1a4 ¢ IOMOIIBIO CUCTEM YPaBHEHUN BTOPOU CTEIIECHH.

[lenb: cucremaTu3upoBaTh U OOOOLIUTH CBEACHHUS O DPELIEHUM IEJbIX yYpaBHEHUN C OJIHOM
NEPEMEHHOH, BBIpaOOTaTh YMEHME pelIaTh MPOCTEUIINE CUCTEMBI, COJAEp)KAlllMe ypaBHEHUE
BTOPOIl CTENEHU C ABYMs IIEPEMEHHBIMH, U TEKCTOBBIE 3a/1a4l C NOMOUIBI COCTABICHUS TaKUX
CHCTEM.

B »Toll Teme 3aBepmiaeTcsd M3y4eHHE PALMOHAIBHBIX YPAaBHEHHWM C OJHOW NEpeMEeHHOW. B
CBS3M C ATHM HPOBOJUTCS HEKOTOpOe 00OOIIeHHE M YIriIyOJIeHHe CBeIeHUN 00 ypaBHEHMSIX.
BBoasTcs mMOHATHS 1I€IOT0 palMOHAJIBLHOTO ypaBHEHHUS U ero creneHu. OOywarouiuecs
3HAKOMSATCSA C PEIICHWEM YpPAaBHEHMM TPEThEHl CTENEHW M 4YETBEPTOM CTENEHH C ITOMOILIBIO
pa3joXKEeHUs] Ha MHOXHUTEIW WU BBEACHMSI BCIIOMOTaTelIbHOM NEpeMeHHOW. Metos pemeHus
YpaBHEHHMI MyTeM BBEIEHHUS BCIIOMOTAaTElIbHBIX MEPEMEHHBIX OyIeT IIMPOKO HCHOIb30BATHCA
JaNbHEHIIeM TpH peleHUH TPUTOHOMETPUUYECKHX, JIOTapu()MUUYECKUX M JPYTrUX BHJIOB
YpaBHEHUM.



B nannoi#l TeMe 3aBepiaeTcs M3y4eHHUE CUCTEM YpPaBHEHUM ¢ JBYMsI epeMeHHbIMU. OCHOBHOE
BHUMAaHHC YACIAACTCA CUCTCMaM, B KOTOPBIX OOHO U3 ypaBHeHI/Iﬁ HepBOﬁ CTCIICHU, a OPYTroc
BTOpoi. M3BecTHBIF oOyuarommmcsi crnoco® TIOACTAaHOBKM HAaxXOOUT 37AECh JalbHeillee
MNPUMCHCHUC W TIO3BOJICT CBOAWUTHL PCHICHHUC TaKUX CHCTCM K PCHICHHUIO KBaJApPaTHOI'O
YpaBHEHUS.

O3zHakoMjieHHE OOYYalOIIMXCS C MPUMEPaMU CHCTEM YpaBHEHUH C JIBYMsl MEPEMEHHBIMH, B
KOTOpbIX 00a YpaBHEHHUS BTOPOl CTEMEHH, [OJHKHO OCYHIECTBIATHCA C JIOCTATOYHOM
OCTOPOKHOCTBIO M OTPAHUYMBATHCS TPOCTEUILIMMHU ITPUMEPAMU.

[IpuBneyeHre W3BECTHBIX OOyYarOIIMMCA TpaUKOB TMO3BOJSET MPUBECTH  MPUMEPHI
rpaduueckoro peuieHusi cucrteM ypaBHeHUH. C OMOIIbIO rpaduyecKuX MpPeCTaBICHUH MOXKHO
HaTJSHO TOKa3aTh OOYYaloUIMMCS, YTO CUCTEMbl JBYX YPAaBHEHHMH C JABYMS MEPEMEHHBIMU
BTOPOI1 CTENIEHU MOTYT UMETh OJHO, ABa, TPU, YETHIPE PEILICHUS WIN HE UMETh PEIICHUN.

Pa3paboranHblii MaTeMaTHUeCKU ammapaT IO03BOJIAET CYIIECTBEHHO pAaCHIMPUTh KJIacc
COAEP)KATENBHBIX TEKCTOBBIX 3a/1a4, PEIIAEMbIX C IOMOUIBIO CUCTEM YPAaBHEHUU.

3. YpaBHeHUS M HEpPaBEHCTBA C AByMs epeMeHHbIMH (17 yacoB)

VYpaBHeHHe ¢ JIByMs IEpeMEHHbIMM U ero rpaguk. Cucrembl ypaBHEHHIl BTOpPOW CTEHEHH.
Pemenne 3amad ¢ MOMOIIBIO CHCTEM YpaBHEHMM BTOpoM creneHu. HepaBeHcTBa ¢ AByMs
IIEPEMEHHBIMU U UX CUCTEMBI.

[lenb — BBIpabOTaTh YMEHUE pelIaTh IPOCTEHILNE CUCTEMBI, COAEpPKAIINE YpaBHEHUE BTOPOM
CTENEHHU C ABYMs IEPEMEHHBIMHU, U TEKCTOBBIE 3a/1a4M C IIOMOLIBIO COCTABIEHUS TAKUX CUCTEM.

B nanHOl TemMe 3aBepIIAETCsl U3yYEHUE CUCTEM YpaBHEHUH C JBYyMs NepeMeHHbIMH. OCHOBHOE
BHHUMaHUE YyJIENIeTCd CHCTEMaM, B KOTOPBIX OJHO M3 YpaBHEHUMN INEPBOM CTENEHM, a JPYroe
BTOpoi. M3BecTHBIN oOyuarommmcs crnocod TMOACTAaHOBKM HAaxXOIUT 3J1eCh JajbHelliee
IPUMEHEHHE M TI03BOJISIET CBOJAWUTH pELIEHHWE TaKUX CHCTEM K PELIEHUI0 KBaJApaTHOIrO
ypaBHeHud. OOyuwarommecss JOJKHBI yYMETh pellaTh CUCTEMBl ABYX YypaBHEHUH C JByMs
NEPEMEHHBIMM, yKa3aHHble B coJep)kKaHuu. PemaTh TEKCTOBblE 3a/ladyu airedpanyecKum
CIOCOOOM: TEePEeXOJUTh OT CIOBECHOM (QOPMYJIMPOBKH YCIOBHUS 33Jaud K anreOpanyeckoit
MOJIEJIH ITyTEM COCTaBJICHMS CUCTEMBI YPABHEHMI; PEIIATh COCTABICHHYIO CUCTEMY YpaBHEHUM;
MHTEPIPETUPOBATh pe3ysbTaT. Pemars CUCTEMbl HEPABEHCTB C JBYMS IIEPEMEHHBIMHU.

4. IIporpeccun (15 yacos)

Apudmernueckas U reomerpuueckas nporpeccud. Gopmynbsl N-ro 4wieHa U CyMMBbI MEPBBIX N
YJICHOB MPOTrpecchy. beckoHeuHO yOBIBaroIIas reoMeTpruIecKast pOTrpecCHs.

[lenb: nath moHsATUS 00 apuMETHUYECKOW M TeOMETPHYECKON IMPOrpecCcHsx KakK YHCIOBBIX
MOCJIEI0BATENBHOCTAX 0CO00T0 BUAA.

HpI/I HU3YUCHUU TEMbI BBOAUTCA MOHATUC IOCICAOBATCIIBHOCTH, PA3bACHACTCA CMBICIT TCPMHHA
«N-i  4ieH MOoCJICA0OBAaTCIIBHOCTH», BBIpa6aTBIBaeTCH YMCHHUEC HUCIIOJIB30BaTh HHICKCHOC



o0o3HayeHue. DTU CBEJICHUS HOCAT BCIIOMOTATENIbHBIN XapakTep U UCHOJIB3YIOTCS ISl U3yUeHUs
apuMeTUIECKON U TEOMETPUUECKON TTPOTPECCHIA.

Pabora ¢ ¢opmynaMu N-ro 4YjaeHa U CyMMBI NEPBBIX N YIEHOB MPOTPECCHii, TIOMHUMO CBOETO
OCHOBHOIO  HAa3HA4Y€HMs, I[O3BOJSET HEOJHOKPATHO BO3BpPALAThCA K  BBIYUCICHUSM,
TOKIECTBEHHBIM MPEOOPa30BAHMSIM, PELICHUIO YPaBHEHU, HEPABEHCTB, CUCTEM.

5. Dy1eMeHTHI KOMOMHATOPUKM U TeOpuHU BeposiTHocTel (13 yacoB)

KOMGI/IHaTOpHOG IIpaBUIO YMHOXCHUA. HepeCTaHOBKI/I, pasMecHus, COYCTaHH.
OTHOCHTEIbHAS YaCTOTa U BCPOATHOCTH CHy‘l&ﬁHOI‘O COOBITHSL.

[lenb: 03HAKOMUTH OOYYAIOIIMXCS C IMOHATUSAMH IEPECTAaHOBKH, pa3MEIIEHHs, COUCTaHUS U
COOTBETCTBYIOIIMMH (hopMyJamMH Ui TMOJACYETa MX YHCIA; BBECTH IMOHATHUS OTHOCHUTEIHHOMN
Y4aCTOTBI U BEPOSTHOCTHU CIIY4alHOT'O COOBITHS.

W3ydeHue TeMbl HAYMHAETCS C PEIIEHUs 3a7a4, B KOTOPHIX TPeOyeTcs COCTaBUTh T€ WJIM UHbBIE
KOMOWHAIIUM DJIEMEHTOB M. TOJCYUTATh MX 4YUCTO0. Pa3zbsicHSIETCS KOMOMHATOPHOE IPABUIIO
YMHOXEHHS, KOTOPOE HCIONHITCS B JAIBHEUINIEM MPHU BBIBOJAC (GOPMYI I MOJACYETa YHCIa
MEPECTAaHOBOK, Pa3MEIICHUN W codyeTaHwid. [IpW M3ydeHWH TAaHHOTO MaTepualia HeoOXOJIHMO
oOpatuTh BHUMaHHE OOYyYAIONIUMXCS Ha Pa3IMUUe TOHITHHA «Pa3MEIICHHE» U «COYCTAHHEY,
chopMupOBaTh Y HUX YMEHHE OMPEACIIATh, O KAKOM BHJI€ KOMOMHAIIMI HJIET PeUb B 3aa4e.

B npannoit Teme oOydwaromiuecss 3HAKOMATCS C HAYaJIbHBIMU CBEACHUSIMH U3 TEOPUU
BEPOSITHOCTEH. BBOAATCS TOHATHS «CIydailHOE COOBITHE», «OTHOCHTENIbHAs YacToTay,
«BEPOSITHOCTh CIIYYaHHOTO COOBITHs». PaccMaTpuBarOTCS CTAaTHCTUYCCKUN M KIIACCUYCCKHMA
MOAXOABl K OMPENETICHUI0 BEPOATHOCTH CIy4alHOro COOBITHS. BaxHo oOpaTUTh BHUMaHUE
00y4aromuxcsl Ha TO, YTO KJIACCHUUYECKOE OMpEEIeHNE BEPOSATHOCTA MOXKHO MPUMEHSTH TOJIBKO
K TaKUM MOJIEJISIM PEaTbHBIX COOBITUH, B KOTOPBIX BCE UCXOIBI SBIISIFOTCS PABHOBO3MOXXHBIMH.

6. ITosTopenue (20 yac)

[ToBTOpenue, 06oOLIIeHNE U cUCTeMaTH3alMs 3HAaHUM, YMEHUH W HaBBIKOB 3a Kypc anreOpsbl
OCHOBHOI1 00111€00pa30BaTeNbHON MIKOJIbI, IPOMEKYTOUHAS ATTECTAIIHS.



I'eomeTpus
7 kaacce
PaGouas mporpamMmMa cocTaBjleHa Ha OCHOBE aBTOPCKOM IIPOrpaMMBI II0 TE€OMETPUHU
JI.C.Atanacsna Bxomsmiein B «COOpHHK pabouux mporpamm. 7-9 kimaccel. ['eomerpusi»,
cocraButenb: T.A. Bypmucrpoa. M.: Ilpocsemienue, 2017.

Vuebnuk Aranacsu JI. C., byryzo B. ®@., Kagomues C. b., Ilo3usik 2. I'., FOnuna U. U.
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68 4. (2 .B HEeN)

HauaabHble reOMETPUYIECCKHUE CBCACHUSA

[Ipocrelimme reomeTpudeckue QGUIYpHl: MpsiMas, TOYKa, OTPE30K, Jy4, yroi. llonsrtue
paBeHCcTBa reomeTpuueckux uryp. CpaBHEHHE OTPE3KOB U YIIIOB. MI3MepeHne OTpe3KoB, JIHHA
oTpe3ka. M3mepenue yrioB, rpagycHas mepa yria. CMeXHbIE M BEPTUKAJIbHBIC YIJIbI, HUX
cBorcTBa. [lepnenquKynsapHbIe MpsMBIE.

TpeyrojbHuUKH

TpeyronbHuk. IIpusHaku paBeHCTBa TpEyrosibHUKOB. Ilepnenaukyisp k npsMmod. Menuassl,
OMCCEKTPUCHI U BBICOTHI TPEYTOJIbHUKA. PaBHOOEPEHHBIN TPEYroJbHUK U €r0 CBOWCTBA. 3a/1auu
Ha IIOCTPOEHHUE C IOMOIIBIO IUPKYJIA U tuHenku. IlapanneabHble npsiMble

[Ipu3Haky mapajieNbHOCTH  HpsMBIX. AKcHOMa HapauielbHbIX Hpsimbix. CBolicTBa
NapaJUICIbHBIX IIPSAMBIX.

CoOoTHOLIEHHUSI MEKAY CTOPOHAMM H YIVIaMH TPeyroJbHUKA

Cymma yrnoB TpeyroiapHuka. COOTHOIIEHHE MEXIYy CTOPOHAMU U yIJIaMH TPEYrOJbHUKA.
HepaBenctBo tpeyronpHuka. IIpsMOyroibHblE TpEyroabHUKH, HMX CBOWCTBA M IPU3HAKU
paBeHcTBa. PaccTosiHMe OT TOUkM A0 npsiMol. PaccrosiHue mMexay napauleIbHbIMU MPSMbBIMU.
[TocTpoeHue TpeyroabHUKA 10 TPEM IIEMEHTaM.

I'eomeTpusi B HCTOPHYECKOM PA3BHTHH.
Ot 3emnemepust k reometpun. [Iugarop u ero mxomna. @anec. Apxumen.
IloBTOpenue. Pemenue 3agay.
W3mepenne OTpe3KOB U YIUIOB, IEPIEHAUKYIISIPHBIE IIPSIMBIE.
BI/II[BI TPECYTOJIbHUKOB. CooTHoI1IeHUS MCXKAY yriiaMu U CTOPpOHaMH TPEYTr'OJIbHUKOB.
I'eomerpus
8 kiace

Pabouas mporpaMma cocCTaBiI€Ha Ha OCHOBE: IPOrPpaMMbI 10 FEOMETPUH (COCTaBUTEb:
Bypmuctposa T.A.Ilporpammsl 001eo0pa3oBaTenbHbIX yupexkaeHuil. ['eomerpus 7 —9 kiaccol.

Asrop JI.C. Aranacsia) -M.: [Ipocsemienue, 2017.
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KonnuecTBo yacoB 1mo yueOHOMY IJIaHy BCero 68 4acoB B ToJl; B HEJEM0- 2 daca

Ne | Conep:xanne maTrepuaJia Kou-Bo

§ qac
[ToBTOpEHME Kypca reomeTpuu 7 Kiacca 3

I'naBa V. YUerbipexyrojibuuku (144)

1 | MHoroyronbHuKU 2

2 | IlapanmenorpamMm U Tpaneuus 6

3 | IIpssmoyromepauk. Pom6. KBagpar 4

4 | Pemenue 3amay 1
Konmponvuas paboma Nel 1

I'naBa VI. llnomans (14 4)

1 | Ilnomaas MHOTOYroabHHUKA 2

2 | [1nomanu napamienorpamMma, TpeyroabHHKA U TPaneluu 6

3 | Teopema ITudaropa 3

4 | Pemrenue 3amay 2
Koumponvnas paboma Ne2 1

I'naBa VII. Ilono6ublie Tpeyroiabuuku (19 4)

1 | Onpenenenve noT0OHBIX TPEYTOIHHIUKOB 2

2 | Ilpu3naku nogo0ust TPEyroJbHUKOB S)
Konmponvnas paboma Ne3 1

3 | [Ipumenenne mogoOwsI K IOKA3aTeIbCTBY TEOPEM M PEIICHHUIO 3a/1a4 7

4 | CoOTHOUICHHS] MEXKAY CTOPOHAMHU U YIIIAMU MPSIMOYTOJIBHOTO 3
TPEYTOJIbHUKA
Konmponvnaa pavoma Ned 1

I'maBa VIII. OkpyxHocTb (16 1)

1 | KacarenpHas K OKpYXHOCTH 3

2 | lleHTpasbHbIC U BIUCAHHBIE YIIIbI 4

3 | YeTsIpe 3aMevaTeNbHbIE TOYKH TPEYroJIbHHUKA 3

4 | BnucanHas ¥ onycCaHHAas OKPYXHOCTHU 3
Pemtenue 3amau 2
Koumponwvnas paboma Ne 5 1
IToBTOpenne. Pemenne 3aga4y. UtoroBass KOHTpoJIbHasi padoTa HA 2

NMPOMEKYTOYHOH aTTecTAlUH.
NUTOT'O 68

YerpipexyroJbHUKH. MHOTOYTOJIBHUK, BBITYKJIBII MHOTOYTOJIBHUK, YETBIPEXYTOJIbHUK. CyMMa
YIJI0B BBITYKJIOTO MHOTOYTOJIbHHMKA. BriricaHHbIE U OMKMCAaHHbIE MHOTOYTOJbHUKU. [IpaBUibHBIE
MHOroyrojabHuku. Ilapamnenorpamm, ero cBoiicTBa M Npu3Haku. lIpAMoyronpHuk, KBaapar,
poMO, UX CBOWCTBa M MpHU3HAKU. Tpameuus, CpenHss JUHUSA Tparneuuu; paBHOOEIpeHHas
Tpaneuus. OceBas ¥ LIEHTPaJIbHA CUMMETPHSI.



IInomane. IMonsatue IUIOIIAaU MHOTOYT'OJIbHUKA. IImomaan MPSMOYTOJIbHUKA,
napaujenorpaMma, TpeyroyibHuka, Tpanenuu. Teopema I[udaropa.

IMono6ubie TpeyroabHukM. [lomoOusie TpeyronapbHukH. llpu3Haku mogoOHst TPEyroJbHHKOB.
[TpumeHeHne noo0us K AOKA3aTENIbCTBY TEOPEM M pelleHHIo 3a1a4. CHHYC, KOCUHYC U TaHI'€HC
OCTPOrO yria IpsMOYrOJbHOIO TPEYrOJbHUKA.

Oxpy:xHoCcTb. B3auMHOe pacronoxeHue npsMoi U okpykHocTU. KacaTenbHas K OKpYKHOCTH,
€€ CBOMCTBO W mpH3HAK. L[eHTpaibHbINA, BIIMCAHHBIN YIJIbI; BEJIMYMHA BIIMCAHHOTO YIJa; JABYX
OKpPY’KHOCTEH; PABEHCTBO KacaTelIbHbIX, IPOBEAEHHBIX W3 OJHOW TOYKU. MeTrpuueckue
COOTHOUIEHUSI B OKPYKHOCTH: CBOMCTBA CEKYIIMX, KacaTelbHbIX, XopA. OKpYyKHOCTb,
BIIMCAHHAs B TPEYIOJIbHUK, U OKPYKHOCTb, OIIMCaHHAsl OKOJIO TpeyroibHuKa. BrnucanHele u
OINMCAHHBbIE YETBIPEXYrOJIbHUKUA. BIHCaHHBIE UM ONUCAaHHBIE OKPYKHOCTH IPAaBHIJIBHOIO
MHOI'OYTOJIbHUKA.

I'eomerpus
9 ki1acc

Pabouass mporpamMma cocTaBjieHa Ha OCHOBE aBTOPCKOM MpOrpaMMbl 10 T'€OMETPHUH
JI.C.Atanacsna Bxopsmieii B «COOpHUK pabouux mporpamm. 7-9 kmaccel. ['eomerpusi»,
coctraButenb: T.A. Bypmucrtpoa. M.: Ilpocemienue, 2017.

Vueonuk Aranacsu JI. C., byryzos B. ®@., Kagomues C. b., Ilozusik 2. I'., FOnuna U. U.
I'eomerpus 7-9. — M.: [Ipocsemienue, 2017r.

BekTopsi (124.)

[lonsitue BexTOpa. PaBeHcTBO BekTOpoB. ClOXXE€HHE U BBIYUTAHHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha YUCIIO.

Metoa koopaunat( 104.)

Pa3noxenue BekTOpa mo ABYM HEKOJUIMHEApHBIM BekTOopaM. KoopawHarel BekTOpa.
IIpocreiimue 3amgayu B KOOpPAMHATAX. YPABHEHUS OKPYXKHOCTU M MPSIMOM.
ITpumeHeHne BEKTOPOB U KOOPAUHAT IIPU PELICHUHN 3a1a4.

CooTHomIeHHE MeKIy CTOPOHAMH H YIVIAMH TPeyrojibHuka. CKajJsipHOe NPON3BeIecHHe
BeKTOpOB (14u.)

CkansipHO€ MpOU3BEICHNE BEKTOPOB. CHHYC, KOCUHYC U TaHI'€HC yria. Teopemsl
CHUHYCOB M KOCHUHYCOB. Penienue TpeyroabHUKOB. CKaJsIpHOE IPOU3BEACHUE
BEKTOPOB U €T0 MIPUMEHEHUE B FT€OMETPUUECKUX 3aj/lauax.

JITMHA OKPYKHOCTH M IIomaab kpyra(104.)

ITpaBunbHBIE MHOTOYTOJBHUKH. OKPY>XHOCTH, ONTMCAaHHAs OKOJIO IIPaBUJIBHOTO
MHOI'OYTI'OJIBHUKA U BIIMCaHHAasA B Hero. [loctpoeHue npaBUIbHBIX MHOTOYIOJIbBHUKOB.
JnuHa okpyxHOCTH. IInomans kpyra.

JBuxennsi(94.)

OTtob6pakeHue miIockocTH Ha ceOs. [Tousitue nBukeHus. OceBasi U ICHTpaJIbHAS
cummetpuu. [lapamnensnsil nepenoc. [lopopor. Hanoxxenust u nBUXKEHUS.



HauvanbHble cBeieHMs U3 cTepeoMeTpu. (34.)

[Ipenmet crepeomeTpuu. I'eomeTprdeckue Teja U MTOBEPXHOCTH. MHOTOTpaHHUKU: PU3MA,
napajuiesienumne, nupamMuaa, Gopmysibl A BEIUMCICHHUS UX 00BeMOB. Tella U MOBEpXHOCTH
BpALCHUS: WINHAP, KOHYC, chepa, map, GopMyIibl A1l BBIYUCICHUS UX TUIOINACH
MOBEPXHOCTEH U 00BHEMOB.

I'eomeTpus B MCTOPUYECKOM Pa3BUTHMU.

HN3obperenue MeTosia KOOPAUHAT, ITO3BOJISIIOIIETO MEPEBOAUTh T€OMETPUUECKUE
00BeKTHI Ha s13bIK anreoprl. P. Jlekapt u I1. @epma. [IpumMepsl pa3nnyHbIX CUCTEM
KOOPJIMHAT Ha MJIOCKOCTH.



