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PaGouas nporpamma no ajaredpe as 9 kiacca :

VYuebnoe nmocobue : A.I'.Mep3nsk, B.b.ITononckuit, M.C.Sxup. Anredpa -9. YueOHUK :
N3narensckuii nentp «Benrtana-I'padg» 2019 r.

Pabouas nporpamma paccunrtana Ha 102 gaca, B Heznento 3 yaca.(34 Henenn)

IlnanupyeMblie npeaMeTHBIE Pe3yJIbTAThI OCBOCHHS POrPAMMBI IO ajredpe.
B pe3yabTare uzydenusi Kypca ajareopsnl 9-ro kiacca :
BhinyCKHUK HAYYUTCS MOHUMATD:

IIPOCTEHIINE NOHATHS TEOPUHU MHOXKECTB;

rpadu4ecKuil METo/1, METO/ MOJICTAHOBKU, METOJI aJIre0pandeckoro CIOKEHHUsI U METOJ
BBEJICHUS HOBOM INEPEMEHHOU IIPU PEILIECHUH IIPAKTUYECKUX 3a/1a4;

COJCpXKATENbHBI  CMBICT ~ B@KHEHIIUX CBOMCTB  (DYHKIMM;IIOHSATHHA  YHCIOBOM
NOCJIEZI0BATENbHOCTH, apU(PMETHUECKON U T€OMETPUUYECKON MPOrpeccusix KaK YacTHBIX
CllyyasiX YMCJIOBBIX IOCIIEOBATEILHOCTEH; TpU criocoba 3aJaHus MOCIe10BaTEIbHOCTH:
AQHAJIMTUYECKUH, CIIOBECHBIN U PEKYPPEHTHBIH;

CBOWCTBA apU(PMETUUECKON U FeOMETPHUUECKON POrpeccui;

dopMynbl  n-ro uyjgeHa apuPMETUYECKOH MPOrpeccud,  CyMMbl WIEHOB KOHEYHOMH
apu(pMeTUYECKOI porpeccuu;

GopMynbl N-ro 4jieHa TEeOMETPUYECKOM MPOrpPecCHH, CYMMbl UJIEHOB KOHEUHOH
TFE€OMETPUYECKOH IPOTPECCHH,

IToay4uT BO3MOKHOCTD:

3a/1aBaTh MHO>KECTBA, IPOU3BOIUTH ONIEPALIMU Ha/l MHOKECTBAMY;

pemath JMHEMHbIE M KBaJpaTHbIE HEPABEHCTBA C OJHOW IEPEMEHHOH, JIpOOHO-
panuOHAaIbHBIE HEPABEHCTBA, HEPABEHCTBA, COAEPIKAIINE MOMYIIb;

pelarb CUCTEMbl JIMHEHMHBIX U KBaJPAaTHBIX HEPABEHCTB, CUCTEMbI PalMOHAJIBHBIX
HEPABEHCTB, JBOMHBIC HEPABEHCTBA;

pemaTb CHCTEMBl YPaBHEHHH, INPOCTbIE HEIMHEHHBIE CHUCTEMBl ypPaBHEHUM [BYX
NEPEMEHHBIX Pa3IMYHBIMUA METO/IaMU;

COCTaBJIATh MaTEMaTUYECKHE MOJIENU pealibHbIX CUTyalluid W paboTaTh C COCTaBIEHHOU
MOJIETBIO;

1o rpaduKy GyHKIIMM OTBEYATh HA BOIPOCHI, Kacaroluecs e€ CBOICTB;

uccienoBarb (YHKIMIO HA MOHOTOHHOCTb, ONpEAENSATh HauOoJblllee M HaUMEHbIIee
3HaYeHHe (PYHKIUH, OrPaHUYEHHOCThb, BBINYKJIOCTb, YETHOCTb, HEYETHOCTb, 00JACTb
OIPEJIETICHUS U MHOKECTBO 3HAYCHMI;

OIUCBIBATh CBOMCTBA N3YYEHHBIX (DYHKIUH, CTPOUTH UX TpadUKH;

pacrio3HaBaTh apU(PMETHUYECKHEe U TI'e€OMETPUYECKHE IPOrpeccuu; pemarb 3aJadu C
npUMeHeHHeM (OPMYIIbI OOIIETo YiIeHa U CyMMbI HECKOJIBKUX MEPBBIX YWICHOB;

pemarh TEKCTOBBIE 3aJja4M alredpandeckuM METOJOM, UHTEPIPETUPOBATh MOITYYECHHBII
pe3yJbTaT, MPOBOJUTE OTOOP pELIeHUH, UCXO U3 POPMYIUPOBKH 33/1a4H;

peuiaTb HpOCTCfIH.IPIC KOM6I/IHaTOpHLIC " BCPOATHOCTHBIC 3aa4U.

B pe3yabTare usydeHnsi y4eHUK J0JKEH:
3HATL/MOHUMATD:

CYHICCTBO IMMOHATHA AJITOpUTMA; IPUMEPHI AJITOPUTMOB;,

KaK HCIIOJIB3YIOTCA MATCMATUYCCKUC (I)OpMyJIBI, YpaBHCHU:A, MPUMEPLI UX MPUMCHCHUA
IIpu pCHICHUN MATEMATHUYCCKUX U MPAKTUYCCKHUX 3a/1a4,



YMETh!

KaKk MaTeMaTH4YeCKH ONpeAeiCHHble (YHKUIUU MOTyT OINMCHIBaTh peajbHbIC
3aBHCHUMOCTH; IPUBOJAUTD IIPUMEPHI TAKOT'O ONUCAHUS;

KaKk TOTPEOHOCTH MPAKTHKH TPUBEIM MATEeMaTHYECKyI0 HAayKy K HE0OXOIMMOCTHU
paciIupeHysl IOHATHUS YUCIIa;

BEPOATHOCTHBIN XapaKTep MHOTUX 3aKOHOMEPHOCTEN OKPYKAIOILEro MUPA;

CMBICI MJACAIU3aLUH, IMO3BOJAIOIIEH pelaTh 3a4add PEAIbHOM JIEHCTBUTEIBHOCTH
MaTeMaTHYECKUMHU METOaMH, IPUMEPbI OIINOOK, BO3HUKAIOIUX [IPU UICAIU3ALINH.

COCTABJISITh OYKBEHHBIC BBIPKCHUSI M (DOPMYJIBI 10 YCIOBUSIM 33]a4; OCYIIECTBISTH B
BBIPAKECHUSAX M (DOpMysiaX YHCIIOBBIC IMOJCTAHOBKH M BBIIONHATH COOTBETCTBYIOIINE
BBIYMCIICHHS, OCYIIECTBISATh IMOACTAHOBKY OJHOTO BBIPQKEHHS B JIPYroe; BBIPaXaTh U3
(opMyIT OZTHY IIEpPEMEHHYO Yepe3 OCTAIBHEIE;

BBITIOJIHATh apr(MeTHUECKUE NEUCTBUS € anreOpamdecKUMHU JIpoO0sSMU C OJMHAKOBBIMHU U
Pa3HBIMH 3HAMEHATEIISIMU;

OCYILIECTBIIATH MPE0OPa3OBaHMSI PALMOHATIBHBIX BBIPAKCHHH;

CTPOUTH ¥ UMTATh rpaduky pyHkimii Y =kx*, y= K , y=ax’+bx+c;
X

CTpOUTh W 4MTaTh rpaduxu ynkimii y = f (x+t)+m Ha OCHOBe rpaduka QyHKIMU
y="f(x);

cTpouth rpaduk GyHKIUU Y = \/; ;
OCYIIECTBIISITh TIPEOOpa30BaHUsl BBIPOKEHUH, CONCPIKAIMX OIEPAlI0 W3BICUCHUS
KBaJ[paTHOIO KOPHS;
peluaTh KBapaTHbIE U UPPALMOHAIbHBIE YPaBHEHUS,
peluarh 3aJaHus, CoAEpIKalle MOAYIIb YUCIA;
OIIEpUPOBATh C BBIPAKCHUSAMM, COIEPXKALMMHU CTENEHb C OTPULATEIBHBIM  LIEIBIM
II0KA3aTeIIeM;
OCYULIECTBIISITh BBIYUCIIEHHS C YUCIIAMH, TIPEJCTABICHHBIMU B CTAHAAPTHOM BUJIE;
pelaTh JMHEWHBIE U KBaIpaTHbIE HEPABEHCTBA;
uccleoBaTh (PyHKIMIO HA MOHOTOHHOCTb.
pelarte JMHEMHBIE YpPaBHEHMsIT M CBOIAIIMECS K HUM, CUCTEMBI [BYX JIMHEMHBIX
YpaBHEHMUIA,
pelaTth TEKCTOBBbIE 3a7a4yd alreOpauyeckuM METOJ0OM, MHTEPIPETHPOBATh MOMyYEHHbIHN
Ppe3yabTaT, MPOBOANUTH OTOOP PELIEHHH, UCXO0As 13 (OPMYIIMPOBKH 33/1a4H;
n300paXkaTh YHUCIIa TOYKaMH Ha KOOPJMHATHON MPSMOIL; ONpeaess T KOOPAUHATHI TOYKH
IUIOCKOCTH, CTPOUTH TOUKH C 3aJaHHBIMHM KOOpIMHATAMU;

CTPOUTH TpapUKU U3YUYEHHBIX (QYHKIUH;
HaXOJIUTh 3HAa4YeHUs (YHKUMH, 3aJaHHON ¢opmynol, TalOmuuel, rpadpukom Mo ee
apryMeHTy; HaXOJUTh 3HaYE€HHE apryMeHTa 10 3Ha4eHHIO (PYHKIIMH, 331aHHON rpadukom
WM TaOIHULIEH;
OIpeNieNIATh MpocTeiie cBOHCTBAa (DYHKIMU 1O ee rpadHKy; NPUMEHTh rpaduyeckue
NIPEACTABICHUs NIPH PEIICHUHM YPAaBHEHUH, CHUCTEM, OIMCHIBATh CBOMCTBA W3YYEHHBIX
(byHKLU, CTPOUTD UX rpaduKy;
pemaTb KOMOMHATOpHBIE 3aJaud MYTEM CHUCTEMAaTHUECKOro mnepedopa BO3MOMXKHBIX
BapHaHTOB, a TAK)KE C UCIIOJIb30BAHUEM MPABUJIA YMHOKEHUS;
BBIUUCIIATh CPEIHUE 3HAYEHMs Pe3y/IbTaTOB M3MEPEHUH; HaXOAUTh YaCTOTY COOBITHSA,
UCIOJIb3YSl COOCTBEHHBIE HAOJIO/IEHUS M TOTOBbIE CTATUCTHUECKHE TaHHBIE;
HaXO/UTh BEPOSITHOCTU CIy4alHbBIX COOBITHH B MPOCTEHIINX CITydasX.



HCIO0Jb30BATH NPHOOpPETEeHHbIE 3HAHMS M YMEHHSl B INPAKTHUYECKOH JeTeJbHOCTH M

NOBCEIHEBHOM JKM3HH JIJIS:

® BBINOJIHEHUS PacuéToB 1o GpopMyiiaM, COCTaBICHUs (POPMYII, BHIPAKAIOLIUX 3aBHCUMOCTH

MEXIYy pCaTbHBIMH BEIHMYMHAMHU; HAXOXKICHHUS HYXHOW (QOPMYyIbl B CIPABOYHBIX
Marepualiax;
MOJEIUPOBAHUS MPAKTUUECKUX CUTYAllMd U MCCIEAOBAHUS NOCTPOCHHBIX MOJENEH C
WCITOJIb30BAHUEM alllapaTa anreopsl;
OMMCAHUs 3aBUCUMOCTEH MeEXIy (U3HUYECKUMH BEITUYHMHAMU COOTBETCTBYIOIIMMH
dbopMyIaMu IPH UCCIICTIOBAHUH HECTIOKHBIX MPAKTUIECKUX CUTYaIIUM;
WHTEPIIPETANH I'Pa(QUKOB pealbHBIX 3aBUCUMOCTEH MEXTYy BETMUNHAMU;
pacro3HaBaHus JOTMYECKU HEKOPPEKTHBIX PACCYKICHUH;
pemieHns y4eOHBIX M TMPAaKTHUYECKUX 3aJa4, TPEOYIONIMX CHCTeMaTH4YecKoro mepedopa
BApUAHTOB;
CpPaBHCHMSI IIAHCOB HACTYIUICHHWS CIy4alHBIX COOBITUH, OLIGHKH BEPOSATHOCTH
CIIy4allHOTO COOBITHS B MPAKTHYECKUX CUTYAIlUSIX, COMOCTABICHHUS MOJCIH C PealbHON
CUTYalHE;
MNOHUMAHUS CTaTUCTUYECKUX YTBEPIKICHUM.

TemaTnyeckoe MIAHUPOBAHUE Y4eOHOT0 MaTepuaa.
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1 Hepasenctaa 20 19 1
2 | KBagparnunast QpyHKIHS 37 35 2
3 DneMeHTHI NPUKIIaJHOW MaTEMATUKHI 15 14 1
4 | UucnoBsle MOCIEA0BATENBHOCTH 17 16 1
5 | [loBropenue 9 9 -
6 | PeruoHasnbHble MPOBEPOUHBIE PAOOTHI 4 4 -
7 | Hroro 102 97 5

Coaepxanue Kypca ajaredopnl 9 kiiacca

1. Hepasencmea.
YuciioBeie HCpaBCHCTBA U UX cBorcTBa. IlouneHHOE CIIOKEHHE U YMHOXCHHE YUCIIOBBIX

HCPAaBCHCTB. JIunelinbie HCEpPAaBCHCTBA C OJIHOM HCpCMCHHOfI N UX CUCTCMBI.

OcHosHas yeinb — O3HAKOMUTH yYalluxCsa C IMPUMCHCHHEC: HCPABCHCTB IS OLICHKHU

3HAUEHUN BBIpAXKEHUI, BBHIPAOOTaTh YMEHHE pellaTh JHHEHHbIE HEPaBeHCTBA C OJHOMU
nepeMeHHON U uX cucteMbl. CBOWCTBA YMCIIOBBIX HEPABEHCTB COCTABIISIIOT Ty 0a3y, Ha KOTOPOH
OCHOBAaHO pCIIECHUE JIMHEMHBIX HEPABEHCTB C OJHOW NEPEMEHHOW. TeopemMbl O IMOUYJIEHHOM



CIIOKEHUHM U YMHOJKEHUM HEPABEHCTB, HaXOJIUTh NPUMEHEHHE IPHU BBHIIOIHEHUHM HPOCTEHIINX
VOPOKHEHWH Ha OILIEHKY BBIPAKEHHH IO METOAYy TpaHUIl. BBOASTCA MOHATHS aOCOIIOTHOU
MOTPEIIHOCTH ¥ TOYHOCTH MPUONIMKEHUSI, OTHOCHUTEIBHON MOTPEIIHOCTH. YMEHUS MPOBOAUTH
JIelyKTUBHBIE PACCYXIECHUS MOJy4YaroT pa3BUTHE KAK IPU JOKA3aTeIbCTBAX YKA3aHHBIX TEOPEM,
TaK U IIPU BHIIOJHEHUH YIPAXXHEHUH HA J0OKa3aTeIbCTBA HEPABEHCTB.

B cBs3u ¢ pemieHueM JMHEHHBIX HEPABEHCTB C OJHOW NEPEMEHHO: JaeTcs HMOHATHE O
YHUCIOBBIX  IPOMEXKYTKAaX, BBOAATCA COOTBETCTBYIOIIME Ha3BaHUA U O0OO3HAYCHHUS.
PaccMoTpenuio cucTeM HEpaBEHCTB OJHOM IMEPEMEHHOW IpelIIecTBYeT O3HAKOMIIEHUE
yUYaIIUXCs ¢ TIOHATHAMH NIepeceueHust U 00beTMHEHNSI MHOXKECTB.

IIpu pemeHMM HEpPaBEHCTB HCIOJIb3YIOTCS CBOWCTBA PABHOCHIIBHBIX HEPABEHCTB,
KOTOPBIE Pa3bsACHAIOTCS HAa KOHKPETHBIX mpuMepax. Ocoboe BHUMaHHE CIEAYeT YIEIUTh
0oTpa0OTKE yMEHHUs pellaT mpocTedline HepaBeHcTBa Buaa ax>b, ax<b, ocTaHOBHMBIINCH
CIeIMAlIbHO Ha ciydae, kormaa a <0.

B ar0ii Teme paccmaTpuBaeTcs TakKe PELIEHHE CUCTEM JIBYX JIMHEHHBIX HEPaBEHCTB C
OJIHOH NepEMEHHOM, B YaCTHOCTU TaKUX, KOTOPBIE 3allCAHbI B BU/IE€ JIBOMHBIX HEPABEHCTB.

2. Keaopamuunas ghynxyus.

Oynkusa. CpoiictBa (yHkiuil. Ksanmpatneni TpexuieH. PasnoxeHune KBaapaTHOTO
Tpexwiena Ha MuoxuTenn. Pynkums y = ax’ + bx + ¢, ee cBoiictBa n rpapuk. CrereHHas
GyHKIUS.

OcnosHas yenp — pacuIMpUTh CBEJICHHS O CBOMCTBAX (PYHKIMI, 03HAKOMHUTD YYaIIUXCsl
CO CBOWCTBaMH U TpaprKOM KBaJPAaTHIHON ()YHKIIHH. I

B Hauase TeMbl cUCTEMaTH3UPYIOTCA CBeleHUS O QyHKUUAX. [IOBTOPSIOTCS OCHOBHBIE
NOHATHUS: (YHKIUS, apTyMEHT, 00JacTh onpeaeneHus (QyHKIuH, rpaduk. laroTcs moHATUS O
BO3PACTaHUU M yOBIBAaHMM  (DYHKIMM, TPOMEXKYTKaxX 3HAKONOCTOSHCTBA. TeM  cambIM
co3naercs 0as3a JUIs yCBOSHHSI CBOMCTB KBaJpaTHYHOW M CTENEHHOW (QYHKUIWH, a TakKe s
JanpHeimero yriuyoneHus GyHKIHOHAIBHBIX MPEJCTaBICHUN NMPU W3y4EHUH Kypca anreOpbl U
Hayaj aHaJu3a.

[ToaroTOBUTENIBHBIM LIATOM K M3Y4YEHHIO CBOMCTB KBaJpaTUYHON (YHKLUUHU SBISETCS
TaK)K€ PacCMOTPEHHUE BOINPOCA O KBAJAPATHOM TPEXUJIEHE U €ro KOPHSX, BbIICICHUH KBaJpaTa
JIBy4JIEHA U3 KBaJIPaTHOT'O TPEXUIECHA, pa3I0kKEeHNU KBAJAPATHOIO TPEXWIeHa Ha MHOXKUTEIIH.

V3yueHue KBagpaTHYHON (QYHKIMH HAYMHACTCS C PACCMOTPEHHMs (GYHKIMK y = ax’, ee
CBOWCTB M 0COOEHHOCTEN rpaduka, a TaKXKe IPYruX YaCTHBIX BUJIOB KBAaAPATUYHON (PYHKIIMU —
byHKIMN y = ax? + b, y=a(x- m)z. OTU cBelEHUsl HCMONb3YIOTCS MPH W3YYEHUH CBOMCTB
KBaJpaTU4HON (QyHKIMM 0o011ero Buaa. BaxHo, yToOBI yyanuecs MOHsUIH, YTO TpapuK GYHKIUU
y = ax’ + bx + ¢ MOXeT GBHITh nojiyueH U3 rpaduka QyHKIUU y = ax~ ¢ TIOMOIIbIO JBYX Ma-
paIeNbHBIX TepeHocoB. IlpreMbl mocTpoeHMst rpaduka QyHKIME y = ax’ + bx + ¢
0TpabaThIBAIOTC HAa KOHKpPETHBIX npumepax. [Ipum 3ToM ocoboe BHUMaHHE CIEAYyeT YAEIHUTbH
(GOpMHpOBAHUIO y y4alllUXCs YMEHHUS YKa3bIBaThb KOOPAMHATBHI BEpPUIMHBI Mapabojbl, €€ OCh
CUMMETpUH, HallpaBJIeHNE BETBEW MapadoJIbl.

IIpn u3ydeHuM STOM TeMbl JAJbHEWIIEE pPa3BUTHE IOAY4YaeT YMEHME HAXOIUTh IO
rpaduKy NMpOMEKYTKH BO3pacTaHMsl M yObIBaHMS (YHKILIMH, a TaKKe NMPOMEXKYTKH, B KOTOPBIX
(bYHKLUS COXpaHSET 3HaK.

Vyaruecss 3HAKOMATCS CO CBOMCTBAMH CTENEHHON (QYHKIMH y = X' NPH YETHOM M
HEYETHOM HaTypaJbHOM IOKa3aTene . BBoguTcs nmoHsaTve KOpHs n-i creneHd. OHU NOJydyaroT
MIPEJICTAaBICHUE O HAXO0XK/ICHUN 3HAYEHUI KOPHS C TOMOUIBIO KaJIbKYISITOPA, IPUYEM BbIpaOOTKa
COOTBETCTBYIOLIIMX YMEHUI He TpedyeTcs.

3. Hepasencmea c 00H0li nepemennoi
Lensie ypaBHenus. JpoOHbIe parmoHalibHBIE ypaBHeHHs. HepaBeHCTBA BTOpO CTENEHU
C OJIHOM IIEpEMEHHON. MeTo HUHTEPBAJIOB.



OcHogHas yenb — CUCTEMATH3UPOBATh M OOOOIIUTH CBEACHHS O PEHICHUH IENbIX U
JIPOOHBIX PAIMOHAIBHBIX YpPaBHEHUW C OJHOM TEPEeMEHHOW, COPMHPOBATH YMEHHE pEIIaTh
HEPaBEHCTBA BUJA ax? +bx + ¢ >0 wm ax> + bx + ¢ <0, rme a # 0.

B »T0i1 Teme 3aBepiiiaeTcsi U3ydeHUE pallMOHAJIbHBIX YPaBHEHUH ¢ OJTHOM MepeMeHHou. B
CBSI3M C DTHM NPOBOJUTCS HEKOTOpOE 00O0OIIeHHE W yriIyOJIeHWe CBeAeHUN 00 ypaBHEHHSX.
BBoasTCs MOHSTHS 1IENTOTr0 PallMOHAIIBHOTO YPAaBHEHUS U €r0 CTENEHH. Yualiuecs 3HaKOMATCS ©
pELICHUEM YPaBHEHUW TPETbEW CTENEHUM U YETBEPTOW CTEIEHU C IOMOIIBIO PAa3JIOKECHMs Ha
MHOKUTEIM U BBEJIEHHUS BCIIOMOTAaTeNIbHON mepeMeHHOW. MeTol peleHusl ypaBHEHUI MyTeM
BBEJICHUS BCIIOMOTATEIBHBIX MEPEMEHHBIX OyJeT HIMPOKO MCIOIb30BATHCS B JAJbHEHIIEM MpU
pEIIeHUU TPUTOHOMETPUYECKHX, JTOrapu(MUUYECKUX U JPYTUX BUAOB YPAaBHEHUH.

PacmmpsiroTcss cBeZieHHsI O pEIIeHUH JIPOOHBIX PALMOHAIBHBIX YpaBHEHHMU. Yuamuecs
3HAKOMSATCS C HEKOTOPBIMU CIIELIMATbHBIMU TPUEMaMHU PEIICHUS] TAKUX YPaBHEHUU.

DOpMHUPOBAHHE YMEHHII PEIIaTh HEPABEHCTBA BHAA ax’ + bx + + ¢ > 0 wim ax’ + bx +
c<O, rae a # 0, ocylIecTBIIAETCS C OMOPOil Ha CBeJeHUS O rpaduKe KBaAPaTHUHON PYHKIINU.

VYyamuecss 3HaKOMATCS C METOJOM HHTEPBAJIOB, C IOMOILBIO KOTOPOIO pPEIIAI0TCA
HECJIOKHbBIE pallMOHANIbHBIE HEPABEHCTBA.

4. Hepagencmea c 08ymsa nepemeHHbIMU
VYpaBHeHHE ¢ ABYMs NEPEMEHHbIMH U ero rpaguk. CucreMbl ypaBHEHMH BTOpPOI
creneHu. PenieHue 3agad ¢ MOMOUIBIO CUCTEM YpaBHEHMI BTOpoi creneHu. HepaBeHcTBa ¢
JBYMsI IIEPEMEHHBIMU U UX CHCTEMBI.

OcHognas yenb — BbIpabOTaTh yMEHHUE pEIIaTh MPOCTEHUIINE CHUCTEMBI, COAEpIKAIIUE
YpaBHEHUE BTOPOM CTENEHU C JBYMs IIEPEMEHHBIMH, M TEKCTOBBIE 3aJa4d C IOMOLIBIO
COCTaBJICHUS TAKUX CHUCTEM.

B nmaHHOM Teme 3aBeplIaeTCs M3y4EHUE CUCTEM YPAaBHEHHMM C JIBYMs IIEPEMEHHBIMU.
OCHOBHOE BHUMAaHHE YAEISIETCS CUCTEMaM, B KOTOPBIX OJHO M3 YPaBHEHUM NEPBOM CTENEHH, a
JIPyroe BTOPOM.

W3BecTHbIN yyammmcs ciocod MOJCTaHOBKHM HAXOJUT 3/1€Ch JlalbHelllee MTpUMEHEeHNE U
IIO3BOJISIET CBOAUTH PEIICHNE TAKMX CUCTEM K PELICHUIO KBaIPATHOTO YPABHEHHUS.

O3HakoOMJIEHHE y4YallUXCsl ¢ MPUMEpPAMU CUCTEM YPaBHEHUM C JBYMsI IE€PEMEHHBIMH, B
KOTOpBIX 00a YypaBHEHHUS BTOPOHl CTENEHHU, JOJKHO OCYIIECTBISTHCS C JIOCTaTOYHOMN
OCTOPOKHOCTBIO M OTPAHUYMBATHCS IIPOCTEUIINMHU IIPUMEPAMHU.

[IpuBneueHne W3BECTHBIX Yy4alIMMCS TIpaUKOB MO3BOJISIET MPHUBECTH MPUMEPHI
rpau4ecKoro pemeHus cucteM ypaBHeHHH. C moMoIbI0 rpadudeckux NpeacTaBiIeHU MOKHO
HaIISIIHO TI0KAa3aTh YYallUMCs, YTO CUCTEMBI JIBYX YPABHEHUN C IBYMs IIEPEMEHHBIMU: BTOPOU
CTENEHU MOT'YT UMETh OJIHO, JBa, TPU, YETBIPE PEIICHUS WA HE UMETh PELICHUM.

PazpaboTanHbiii MaTeMaTHYECKU ammapar MO3BOJIAET CYIIECTBEHHO PACHIUPHUTH KJIAcc
COJZIEpKATENBbHBIX TEKCTOBBIX 3a7a4, PEIIAEMBIX C IIOMOLIBIO CUCTEM YPABHEHUM.

N3yuenune TeMbl 3aBepIIacTCs BBEICHUEM ITOHATUI HEPABEHCTBA JABYMS IIEPEMEHHBIMH U
CHCTEMBbl HEPaBEHCTB C JBYyMs IepeMeHHbIMH. CBeleHus O rpadukax ypaBHEHMH ¢ ABYMS
MIEPEMEHHBIMU HCIIOIB3YIOTCS MIPU WILTIOCTPALMH MHOKECTB PEIICHUM HEKOTOPBIX IMPOCTEHIINX
HEPaBEHCTB C JBYMs [IEPEMEHHBIMU U UX CUCTEM.

5. Dnemenmol npuxknaonoi mamemamuKu.

Marematuueckoe MonenupoBanue. IlponentHole pacuersl. [IpubmmxeHHbie
BbIuncieHus. OCHOBHBbIE MpaBmiia KOMOMHATOpUKU. OTHOCHUTENbHAs 4acTOTa M BEPOATHOCTh
cinydaifHoro coObitus. Kiaccuueckoe ompeneneHue BeposiTHOcTH. HavanbHble cBelneHus o
CTaTUCTHKE.

OcHoénas yenb — O3HAKOMUTH YUYalIMXCS C MOHSATUSMHU NMEPECTAaHOBKHU, pa3MEIICHHUs,
COYETaHUS M COOTBETCTBYIOIIMMHU (OopMyJaMH Ui MOJCUYeTa MX YHWCIA; BBECTH IOHSITHUS
OTHOCHTEJIEHOM YaCTOTHI U BEPOSITHOCTH CIIYYAHOTO COOBITHSL.



W3yuenune TeMbl HAUWHACTCA C PELICHUS 3a/1a4, B KOTOPBIX TPEOYETCsl COCTaBUTh TE WU
MHbIE KOMOMHAIIMY 3JIEMEHTOB M MOACYUTATh UX YUCIO0. Pa3bsicHsaeTcss KoOMOMHATOPHOE IPaBUIIO
YMHOXXEHUSI, KOTOPOE UCIOJIb3yeTCs B JaJIbHEHIIEM MpH BBIBOJE (HOPMYI JUIS MOJACUYETa YHCIIa
IIEPEeCTaHOBOK, pa3MelleHUi U coueTaHui. Ilpu m3yueHuu paHHOro marepuaina HeOOXOIMMO
o0paTUTh BHMMAHHE Y4YallUXCS Ha pa3iuyue IOHATUH «Pa3MELICHHE» U «COYETAHUE,
c(hopMHpOBATH Y HUX YMEHHUE ONPEAEATh, O KAKOM BHJIe KOMOMHAIMN UJIET peyb B 3aaye.

B nanHOM Teme ydammecs 3HAKOMATCS C HA4YAJIbHBIMUA CBEICHUAMM H3 TEOPUHU
BEpOSTHOCTEH. BBoauTcs mnoHsATHE «clyyailHOe COOBITHE», «OTHOCUTENIBHAs 4YacToTay,
«BEPOATHOCTh CIYyYaHOTO COOBITHS». PaccMaTpuBarOTCS CTATUCTHYECKUH W KIIACCHYECKUH
HOJIXO/Abl K OIpPECIICHUI0 BEPOSITHOCTU CIIydyalHOro coObITHS. BakHO 0OpaTuTh BHUMaHuUE
YYaIIHUXCsA HA TO, YTO KJIACCUYECKOE OIPEACIICHUE BEPOSTHOCTA MOKHO IIPUMEHATH TOJBKO K
TaKUM MOJEJISIM pealibHbIX COOBITUM, B KOTOPBIX BCE MCXO/IbI SBJISIOTCS PABHOBO3MOXKHBIMH.

6. YHucnoewie nocnedosamenvrnocmu.

UwucnoBble MOCIEIOBATEIBHOCTH. ApudMeTnyeckas W T'e€OMETpPHYECKas IPOTPECCHH.
@opmynbl M-TOYWIEHA M CYMMbI MEpPBBIX N YJIEHOB mporpeccuu. beckoHeuHo yObIBaroas
reOMETpUUYECKasi MPOrPeCcCus.

OcHoenas yenb — AaTh MOHATHS 00 apu(METHUECKONH U TE€OMETPUUYECKON MPOTPECCUsIX
KaK YHCJIOBBIX MOCIIE0BATEIHHOCTAX 0CO00TO BU/IA.

[Ipn m3yyeHuM TEeMbl BBOIAUTCS IMOHATUE IOCIEIOBATEIbHOCTH, PA3bICHAETCS CMBICI
TEPMHUHA «N- YWICH MOCJIeI0BATeILHOCTH Y, BEIPA0aThIBAETCS YMEHUE UCIIOIB30BaTh MHIEKCHOE
o0o3HavYeHHe. DTU CBEJCHUS HOCAT BCIIOMOTATENbHBIN XapakTep U UCHOIB3YIOTCS I U3yUCHHS
apupMeTUYECKO U FeOMETPUUECKON MPOTPECCHIA.

PaGora ¢ dopMynamMu n-ro uieHa U CyMMbl MEPBBIX I'a WICHOB IPOrPeccUil, MOMUMO
CBOEr0 OCHOBHOTO HA3HAYEHMsI, IMMO3BOJIIET HEOJHOKPATHO BO3BpAIIAThCS K BBIYUCICHUSIM,
TOXKJIECTBEHHBIM MTPEOOPa30BaHUSAM, PEUICHUIO YpaBHEHUI, HEPABEHCTB, CUCTEM.

PaccmarpuBarorcs XaPAKTEPUCTHYECKUE CBOWMCTBA apuU(METUICCKOU 51
F€OMETPUUYECKOM NPOrpeCcCHil, YTO MO3BOJSET PaACUIMPUTh KPYT HpejiaraéMbix 3a1ad.

7. Anzebpa é ucmopuyeckom pazeumuu
3apoxxaeHue anreOpbl, KHUTa O BOCCTAHOBIEHUHM M MPOTHUBOIOCTAaBIEHWH Myxammena
anb-Xopesmu. Mcropust GopMUpOBaHUS MAaTEMATUYECKOTO s3bIka. McTOpHst pa3BUTHS MOHSATHS

byHKLINN.
J.®. Marnunkuid. I1JI. YeOwbimes. H.M. Jlo6aueBckuil. B.f. BbynskoBckmii. A.H.

Konmoropos. @. Buer. I1. ®epma. P. [lekapt. H. Tapranss. 1. Kapnano. H. AGens. b. ITackains.
JI. TIuzauckuii. K. ["aycc.

8. Iloemopenue (umozosoe)
Ocnosgnas yenwv. I1oBTOPUTH, 3aKpenuTh U 0000NTH OcHOBHBIE 3YH, mony4deHHsie B 9
KJ1acce.

®opMbl OPraHu3anMu YUYeOHbIX 3aHATHI
e Vpoku B popme copeBHoBanuii u urp: KBH, Buktopuna;

e VYpoku, HallOMUHAaOMIKeE 1o Gpopme MyOIUUHbIE BBICTYIIEHUS: KOH(GEpEeHIIUs, CEMUHaP,
JUCKYCCHS;

e  VYpOKU UMHUTHUPYIOILIUE ACSTEIbHOCTD: IEJIOBbIE UTPbI, YPOK-CJIEICTBUE, YYEHHBIN COBET;

e lIHTErpupoBaHHBIE YPOKHU

Tumel ypokoB:
e VYpOK YyCBOEHUs HOBBIX 3HAHUMU;



VYpok komiiekcHoro npuMenenust 3YH (ypok-3akperienue);
Ypok akTyanusanuu 3HaHUI U yMEHUH (YpOK-TIOBTOPEHHUE);
Ypok 00001IeHNs 1 CHCTEMAaTH3allUH;

Ypok KOHTPOJIBHOTO yueTa u oueHku 3YH;

VYpok koppexiuu 3YH;

Kom0OuHMpoBaHHBIN ypOK.



KajengapHo-TeMaTH4ecKoe IJIAHMPOBAHHUE.

Ne | Tema ypoka Kon-Bo | DnemeHTHI Howmarmnee | [ara
4acoB JIOTIOJIHUTEIBbHOTO 3a/1aHHe IIPOBEICHUS
coJiepKaHus
(o6opynoBaHue)
Ilman. | @akr.
I'naea 1. Hepasencmea (20 uacos)
IMoBTopenune. §1. Yncaosbie HepaBeHcTBa. (3 uaca)
1 [ToBTOpEHME OCHOBHBIX | 1 JAngakTuyecKuia
MIOHSTUH Kypca 8 Kilacca MaTepual.
2 HucnoBble HEPABEHCTBA 1 JlugakTHYeCcKui
MaTrepuail.
3 Pemenune 3amau: «Hucnaosele PaGora ¢ omnopHbIMH
HEPaBEHCTBA» KOHCIIEKTaMH, paboTa ¢
pa3/laTOYHBIMU
Marepuasamu
§2. OcHOBHBIE CBOIICTBA YHCJIOBBIX HepaBeHCTB (1 yac)
4 OcCHOBHBIE CBOMCTBA YHCIOBEIX | 1 JIngakTH4eCKui
HEPaBEHCTB MaTepual.
§3. Ci10:keHNe H YMHOKEHHE YN CJI0BbIX HepaBeHCTB. OLieHUBaHUe 3HAYECHUSI BbIPAKEHHUs (3 gyaca)
5} Cno>xeHre YuCIOBBIX 1 Junaktuueckuit
HEPABEHCTB MaTrepuail.
6 YMHOKEHUE YUCTOBBIX 1 JnnakTrnyeckui
HEPABEHCTB Marepuail.
7 O1eHnBaHNe 3HAYEHUS 1 Pabora ¢ omopHbIMHU
BBIPAXKECHUS KOHCIIEKTaMH, paldoTa c
pa3laTOYHbBIMU
MarepuagamMu
§4. HepaBeHncrBa ¢ oxnoii nepemennoii (1 gac)
8 HepaBencTBa ¢ 01HOM 1
IIEPEMEHHOM
§5. Pelienue JiMHeiiHBIX HEPABEHCTB € OHON nMepeMeHHOi. Ynca0BbIe MPOMEXYTKH (5 4acoB)
9 YucoBble TPOMEKYTKH 1 JunakTuaeckuin
MaTepual.
10 | Pemrenue MUHEHHBIX 1 JAngakTuyecKui
HEPABEHCTB C OJHOU Marepuail.
IIEPEMEHHOM
11 | Pemenue nMHEWHBIX 1 PabGora ¢ omopHbIMH
HEPaBEHCTB C OJHOU KOHCIIEKTaMH, paboTa c
IIEPEMEHHOMN pa3gaToO4YHbBIMU
Marepuatamu
12 | Pemrenue 3aganuii ceomsamumxcsa | 1 JAngakTHyecKui
K PELICHUIO JIMHEHHBIX Marepuail.
HEPaBEHCTB
13 | Pemenue 3amanmii ceogammuxcst | 1 JAnpakTuaecKkuit
K PELICHUIO TUHEHHBIX Marepuai.
HEPABEHCTB
§6. Cucrembl JIMHEHHBIX HEPABEHCTB C O/IHOM NepeMeHHOH (5 yacoB)
14 | IlepeceyeHne YUCIOBBIX 1 Junaktrnueckuit
MIPOMEKYTKOB Marepuail.




15 | CucreMsl IHHENHBIX 1 JlnmakTraecKui
HEPABEHCTB C OJHOU MaTepHall.

MepEeMEHHON

16 | Cucrembl THHEHHBIX 1 PabGora ¢ omnopHbIMH
HEpPaBEHCTB C OJJTHOU KOHCIIEKTaMH, paboTa c
IIEPEMEHHOMN pa3gaTO4YHbIMU

MaTepHajaMu

17 | CucreMsl THHENHBIX 1 JlugakTuyecKui
HEpPaBEHCTB C OJJTHOU matepuail.

IIEPEMEHHOMN

18 | Bamanmii, cBOAAIIHECS K 1 JnmakTuaeckuii
PELICHUIO CUCTEMbI TMHEWHBIX Marepuai.

HEPaBEHCTB

19 | O030pHBIE  ypok 1O Teme | 1 PaGora ¢ omopHBEIMEH
«HepaBencTBa» KOHCIIEKTaMH, paboTa c

pa3aaToOYHBIMU
MaTepuajaMu

20 | KourpoabHasi pagora Nelmo | 1 Junaktuaeckuit

Teme «HepaBencTBay marepuall.
I'nasa 2. Keaopamuunaa ¢pynkyus (37 uacos)
§7. IloBTOpeHue u pacmmpenne ceeaeHuii 0 pyHknuu (2 yaca)

21 | IloBTOpEeHue U paciupeHue 1 JnnakTuaeckui
CBeJICHUH 0 PyHKINH MaTepual.

22 | IloBTOpeHue U paciupeHme 1 Pabora ¢ omopHbIMHU
cBeneHuit o pyHkun. Pemenue KOHCIIEKTaMH, paldoTa c
3ajau. pa31aToOYHbBIMU

MaTepHraaMu
§8. CpoiicTBa ¢pynknuu (3 yaca)
23 | Hymu ¢pyHKIIMM 1 Junaktuueckuit
MaTepHal.

24 | IlpoMexyTKH 1 JnnakTrnueckuit
3HAKOIOCTOSIHCTBA (PYHKIIMU MmarepHall.

25 | IIpoMexyTKH BO3pacTaHus U 1 Junaktnuecknii
yObIBaHUS (QYHKIIUU MaTepHual.

§9. llocTpoenne rpaduxa pynkuuu y=kf(x) (2 uaca)

26 | I'paduk dpynkuum y=Kkf(x) 1 Junaktuaeckuit

MmarepHall.

27 | Iloctpoenue rpaduka pyakmun | 1 JnnakTrnueckuit
y=kf(x) MaTepHall.

§10. IMocTpoenue rpadpuxoB pynkuuu y=f(x)+b u y=f(x+a) (3 yaca)

28 | Iloctpoenue rpaduka pynkauu | 1 Junaktuuecknii
y=f(x)+b MaTepual.

29 | Iloctpoenue rpaduka pynkauu | 1 Junaktnuecknii
y=f(x+a) MaTepral.

30 | ITocrpoenue rpahukoB 1 PaGora ¢ omopHBEIMEH
¢bynkuuu y=f(x+a)+b u KOHCIIEKTaMH, paboTa c
y=kf(x + a)?+b pa31aTOuHBIMU

MaTepHaiaMu
§11. KBagparuunasa pynkuus, ee rpa¢uk u cpoiictea (64acosn)
31 | KBagparuunas GyHKIUS 1 JnpakTHyecKuit

Marepuall.




32 | Anroputm noctpoeHus rpaduka | 1 JunakTuaeckuit
KBQJIPAaTUYHON (PYHKIIHH MaTepual.

33 | I'paduk KBaApaTuyHO# | 1 JnnakTuaeckui
byHKIIMU MaTepual.

34 | Iloctpoenue rpaduka | 1 JnnakTuaeckui
KBaJIPaTUYHON (PyHKIMH MaTepual.

35 | CaoiicTBa KBaapaTuyHoOu | 1 JnmakTuaeckuii
byHKIIMU MaTepual.

36 | CpoiicTBa KBaapaTuyHOM | 1 Pabota ¢ omopHbIMHU
¢bysakun. Pemenue 3amay. KOHCIIEKTaMu, paboTa ¢

pa3aTOYHbBIMU
MaTepuaIaMu

37 | O630pHbIi  ypok 10 Teme | 1 Pa6ota ¢ omopHbIMHU
«KBangpatuunas ¢GyHKIUSA, ee KOHCIIEKTaMu, paboTa c
rpaduk 1 CBOHCTBa» pa3naToYHbBIMU

MaTepuaIaMu

38 | KourpoabHasi padora Ne2 mo | 1 Junaktuaeckuit
TemMe «KBanpaTuunas MaTepual.
¢pyukuus, ee rpaduk u
CBOMCTBA)

§12. Pemienne KBagpaTHbIX HepaBeHCTB (6 yacoB)

39 | Anroputm penieHus 1 JnnakTuaeckui
KBaJIPATHBIX HEPABEHCTB MaTepual.

40 | KBagpaTHble HEpaBEHCTBA 1 JlumakTuyeckuii

MaTepual.

41 | Pemenue KBaJpaTHBIX 1 JlnmakTuyeckuii
HEPABCHCTB MaTepual.

42 | Pemenue KBaJipaTHBIX 1 JlumakTuyeckuii
HepaBeHCTB. Perenne 3amad. MaTepual.

43 | 3agaHus, CBOJSIIUECS K 1 PaGota ¢ onopHbIMH
PEIICHUIO KBAIPATHBIX KOHCIIEKTaMH, paboTa ¢
HEPaBEHCTB pa3aaToYHBIMU

MaTepruaIaMu

44 | 3agaun, CBOISIIHECS K 1 JAnaakTuueckuit

PEIICHUIO KBAAPATHBIX MaTepua.
HEPABEHCTB
§13. Cuctembl ypaBHeHHIl ¢ IBYMs IlepeMeHHbIMHU (6 4acoB)

45 | I'paduueckuii METOT peIICHHS 1 JnakTruueckui
CUCTEM YPaBHEHUU C ABYMS MaTepua.
TIEPEMECHHBIMU

46 | Pemenue cucreM ypaBHEHUI 1 JAngakTHyecKui
METOJIOM ITOJICTAHOBKH MaTepual.

47 | Pemienue 3aj1a4 Ha TeMYy : 1 PaGota ¢ onopHbIMH
Pemenne cucreM ypaBHeHUN KOHCIIEKTaMH, paloTa ¢
METOJIOM TOACTaHOBKH pa3aaToYHBIMU

MaTepraIaMu

48 | Pemenue cucreM ypaBHEHUI 1 JnpakTHYeCcKui
METOJIOM CIIOKEHUS MaTepral.

49 | Merox 3aMeHBI IEPEMEHHBIX 1 JnpakTHYeCcKui
IIPH PEIICHUN CUCTEM MaTepual.

ypaBHEHUH
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Onpenenenne KOIMYECTBA

pEeLICHUI CUCTEMBI YPaBHEHUM

JnaakTHaecKuit
MaTrepual.

14. MaremaTudeckoe MojaejnpoBanue. Pemenue 3a1a4 ¢ mnoMouibr0

creneHu (5 4acoB)

CHCTEM ypaB

HEHMI BT

opoi

51 | Marematuyeckass MOJ€EIb 1 JnmakTuaeckuii
3a/1a4n MaTepual.
52 | Drarmbl penieHus MPUKIaTHON 1 JnmakTuaeckuii
3a/1aun MaTepual.
53 | Pemenue npukiIaaHbIX 3a7a4 ¢ 1 JnmakTuyeckuit
MTOMOIIIBIO0 CUCTEMBI ypaBHEHUN MaTepual.
C IByMs IEpEMEHHBIMU
54 | Pemenue 3a1a4 ¢ MOMOIIBIO 1 JlnmakTuueckui
CHUCTEM ypaBHEHUI BTOPOU Marepuail.
CTCIICHU
55 | Pemenue 3aga4 ¢ moMoIpio 1 JlnmakTuueckui
CHUCTEM ypaBHEHUI BTOPOU Marepuail.
CTCIICHU
56 | O630pHbIi  ypok 1o Teme |1 Pabora ¢ omopHbIMHU
«Pemenune KBaJIPaATHBIX KOHCIIEKTaMH, paboTa ¢
HEPABEHCTBY pa3aToYHBIMU
MaTepruaIaMu
57 | KourpoabsHas pa6ora Ne3 no 1 JnnakTuueckui
TeMe «PelieHne KBaJpaTHBIX MaTepual.
HepaBeHCTB. CHcTeMbl
ypaBHeHMii ¢ IByMS
nepeMeHHbIMI»
I'nasa 3. Inemenmol npuknaonoiu mamemamuxu (15 uacos)
§15. IlpouenTHbIe pacuersl (2 yaca)
58 | IlpoueHTHBIE pacyeThl 1
59 | IIporeHTHBIE pacyeThI. 1 Pabora ¢ omopHbIMHU
Pemenwue 3amau KOHCIIEKTaMH, paboTa ¢
pa3aaToYHBIMU
MaTepruaIaMu
§16. AGcosiroTHAsA ¥ OTHOCUTENbHAs norpemHocTu (1 yac)
60 | AOcomrorHas v otHOcHTenbHas | 1 JAngakTHyecKui
MTOTPEIITHOCTH MaTepual.
§17. OcHoBHBIC TPaBHJIa KOMOMHATOPUKH (3 yaca)
61 | KomOuHaTOpHOE MPaBHUIIO 1 JnnakTryeckui
CYMMBI MaTepual.
62 | [IpaBwiio mpou3BeIeHUS 1 JlnmakTHaecKkuii
MaTepual.
63 | KomOmHaTOpHOE MPaBUIIO 1 PaGora ¢ omopHBEIMEH
MIPOU3BEICHUS KOHCIIEKTaMH, paboTa c
pa3aaTOYHBIMU
MaTepuaIaMu
§18. YacTtoTra 1 BepOSITHOCTD CJOYy4YailHOro co0bITHs (2 yaca)
64 | YacroTa U BEpOSTHOCTH 1 JnnakTrueckui
CIIy9aifHOTO COOBITUS MaTepual.
65 | Pemenue 3anau: «Yacrora u 1 JIuaaKTHYeCKHit
BEPOSTHOCTH CITy4aifHOTO MaTepua.

COOBITHS

§19. Knnaccnueckoe onpeiesieHne BeposiTHOCTH (2 yaca)




66 | OnpenencHue BEPOSITHOCTH 1 JlnmakTraecKui
MaTepual.

67 | Knaccuueckoe orpeeiieHue 1 JnmakTuaeckuii
BEPOSTHOCTH MaTepual.

§20. HauanbHble cBeieHus 0 cratucTuke (3 yaca)

68 | Coop nannbIx. CriocoObI 1 JupakTiuaeckuii
MPE/ICTaBICHUS] TAHHBIX U UX MaTepual.
aHaIIn3

69 | Crarucruueckue 1 JnmakTuyeckuit
XapaKTePUCTHUKH JIJIsl aHAIIN3a MaTepual.

JTAHHBIX
70 | Pemenue crarucTrueckux 3amad | 1 JnaakTuueckuit
MaTepual.

71 | O630pHbIi  ypok 10 Teme | 1 Paborta ¢ omopHbIMHU
«DIIEMEHTBI TIPHUKJIATHOM KOHCIIEKTaMu, paboTa ¢
MaTEMaTHKU» pa3aToYHbBIMU

MaTepuaIaMu
72 | KonrpoabHasi padora Nedmo | 1 Junaktuueckuit
Teme «JIeMeHThI MaTrepuail.
NPUKJIATHON MATEMATUKN»
I'nasa 4. Yucnoewie nocneoosamenvnocmu (17 uacoe)
§21. Yncsosble nociienoBareabHocTu (1 yac)
73 | YucnoBble Mocae10BaTeIBHOCTH | 1 JunakTrnyeckui
MaTepual.
§22. Apupmernyeckas nporpeccusi (4 yaca)

74 | Apudmerndeckas nporpeccus 1

75 | ®opmynsl apubMeTHIECKON 1 JnnakTuaeckui
IPOTPECCUN MaTepual.

76 | CBOMCTBO 4IEHOB 1 JlnmakTuyeckuii
apu(pMEeTHIECKON MPOrpeccun MaTepual.

77 | Pemenne 3amad : 1 PaGora ¢ omopHbIMH
«Apupmerndeckas KOHCIIEKTaMH, paboTa ¢
MIPOTPECCHUs» pa3aaToYHBIMU

MaTepruaIaMu
§23. CymMma N nepBbIX 4ieHOB apu(pMeTHYecKoi nporpeccun (3 1aca)

78 | Cymma N miepBBIX YICHOB 1 JnnakTryeckui
apudmeTnyecKoi mporpeccun MaTepual.

79 | ®opmyna HaXOXKICHUS CYMMBI N | 1 JnnakTryeckui
MEPBBIX YJICHOB MaTepua.
apudmeTryeckoil nporpeccun

80 | Pemenue 3amau : «Cymma n 1 PaGota ¢ onopHbIMH
MIEPBBIX YJICHOB KOHCIIEKTaMH, paloTa c
apu(pMeTUYECKOM MPOrpeccun» pa3aaToYHBIMU

MaTepraIaMu
§24. I'eomerpuyeckas nporpeccusi (3 yaca)

81 | ®opmyna n-ro wieHa 1 JunakTuaeckuii
Tr€OMETPUYECKON TPOTPECCHUHU. MaTepHual.

82 | 'eomeTpuyeckas mporpeccus 1 Junaktuaeckuii

MaTepual.

83 | Pemenne 3amau : 1 JnpakTHyecKuit

«["eoMeTprueckas mporpeccus MaTepual.




§25. CymMa N nepBbIX YWIEHOB reOMeTPUYECKOil MPOrpeccuu

(2 yaca)
84 | Cymma N nepBbIX YJICHOB 1 JnnakTuaeckui
TE€OMETPHUYECKON MPOTrpecCHu MaTepual.
85 | Pemenwue 3amau : «Cymma n 1 JnmakTuaeckuii
MEPBBIX YJICHOB MaTepual.

Te€OMETPUUYECKOMN MPOrpecCcum»

§26. Cymma 6eckOHe4YHOI reoMeTpU4ecKoil mporpeccun (2 yaca)

86 | Cymma OecKOHEYHOM 1 JnmakTuyeckuit
TE€OMETPHUYECKON MPOTrpecCuu MaTepual.

87 | Cymma GecKOHEYHOM 1 JnmakTuyeckuii
TE€OMETPHUYECKON MPOTrpeccuu MaTepual.

.Pemenue 3agau.

88 | O030pHbIi  ypok 10 Teme | 1 Paborta ¢ omopHbIMHU
«Yucnossie KOHCIIEKTaMu, paboTa ¢
MOCJICIOBATEIIBHOCTH pa3aaToOYHBIMU

MaTepuaIaMu

89 | KonrpoabHasi padora Ne5 mo | 1 Junaktuueckuit

TemMe «YmucsoBbie MaTepual.

nmocj1e10BaTeJIbHOCTH »

Hoemopenue u cucmemamusayun yueﬁnozo mamepuaia

(9 uacos)

90 | HeiictBust ¢ panuoHaIbHBIMH | 1 JnakTruaeckuii
Ipo0sMu MaTepuall.

91 | CgoiictBa cTemeHH C meidbiM | 1 Junaktuueckuit
nokaszaresem MaTepuall.

92 | CgoiictBa  apudmerndeckoro | 1 JnakTruaeckuii
KBaJ[PaTHOT'O KOPHS MaTepuall.

93 | KBagparnbie ypaBHeHus. | 1 Junaktuaeckuit
Teopema Buera MaTepHall.

94 | Cucremsl JUHEHHBIX | 1 PaGota ¢ onopHbIMH
HEPaBEHCTB c OJTHOU KOHCIIEKTaMH, paboTa C
NepeMEHHOMN pa3aaToYHBIMU

MaTepHaaMu

95 | KBagpatnunas Qynkuus, ee |1 JAngakTHyecKui
rpaduK 1 CBOMCTBA MaTepHual.

96 | Pemenne KBaapaTHbIX | 1 JAngakTuyecKui
HEPaBEHCTB MaTepual.

97 | Cucremsl ypaBHeHU# ¢ aByms | 1 PaGota ¢ onopHbIMH
MIEpEMEHHBIMU KOHCIIEKTaMH, padoTa c

pa3aaToYHBIMU
MaTepHraaMu

98 | DimemeHTEHI npuKIagHon | 1 JAngakTHyecKui
MaTeMaTHKH MaTepual.

Pezepe (Ilposepounvie pabomui)

99 1

100 1

101 1




102




