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IHosicuuTenbLHAA 3aNIMCKA

Pabouast mporpamma kypca anreOpsl 9 kimacca COCTaBJIeHa B COOTBETCTBUU C TPEOOBAHUSIMHU

@DenepantbHOTO TOCYJAPCTBEHHOTO O00pa30BaTENBHOTO CTaHJApTa BTOPOTO TTOKOJEHUS OCHOBHOTO
obmero oOpa3zoBaHMs, IporpamMMbl 001Ie00pa3oBaTeNbHBIX 3aBefaeHuld (Anrebpa 7-9 kimacchl/
T.A.Bypmuctpoa, Mocksa, IIpocsemenue, 2018), u obecnieduena YMK st 9-ro kiacca aBropos: 1O.
H. Makapsiue, H. I. Munmiok, K. WM. HemkoB, C. b. CyBopoBa. IIporpamMmma KOHKpETH3UPYET
coJiepKaHue MPEIMETHBIX TeM 00pa30BaTENbHOTO CTaHAapTa U MOKA3bIBAET paclpeielieHne yueOHbIX
4acoB M0 pa3fiesaM Kypca.

B xone mnpenopaBanust anreOpsl B 9 kiacce, paboThl Haj (OPMHUPOBAHUEM Yy YHALIUXCS

YHUBCPCAJIIbHBIX y‘Ie6HBIX I[CﬁCTBPIﬁ ClIeayer 06pa1uaTL BHUMAaHUE Ha TO, YTOOBI OHHU OBJIaJACBAIN

YMEHHUSMH 00IIey4yeOHOro XapakTepa, pa3HOOOpa3HbIMH CHOCOOaMM AEATEIbHOCTH, MpUOOpeTanu

OIIBIT:

IJIJAHUPOBAHUS U OCYLIECTBIICHUS aJITOPUTMUYECKON JEATEIbHOCTH, BBIIIOJHEHUS 3a1aHHBIX
1 KOHCTPYUPOBAHUS HOBBIX AJITOPUTMOB:

pelieHrs pa3HOOOpa3HbIX KIACCOB 3a/lad M3 pa3fIMYHbIX Pa3elioB Kypca, B TOM 4YHCIIE
3a/1a4, TpeOYIOMMX MOUCKA MTYTH U CIOCOOOB PEILICHUS;

HCCIIEIOBATEIIbCKOW ~ JEATEIIbHOCTH, PpAa3BUTHS HJACH, TMPOBEACHUS HKCIEPUMEHTOB,
0000111eHNS, TOCTAHOBKHU U (POPMYIHPOBAHUS HOBBIX 3a/1a4;

SICHOTO, TOYHOTO, TPAMOTHOT'O U3JI0KEHUSI CBOMX MBICIICH B YCTHOW M MUCbMEHHOU (hopme,
WCIIONB30BAaHUSI  PA3JIMYHBIX  SI3BIKOB ~ MAaTEMAaTHKW  (CJIOBECHOTO, CHMBOJHYECKOTO,
rpadu4eckoro), CBOOOIHOTrO Tepexoaa C OJHOTO S3bIKa Ha IPYroM Ui WILTIOCTPAIUH,
MHTEpIpETaIH, ApTyMEHTAIUU U 10Ka3aTeIbCTBA;

MPOBEICHUS JTOKA3aTEIbHBIX PACCYXIACHUW, APTyYMEHTAIMW, BBIIBUKEHUS THUIOTE3 M UX
000CHOBAHUS;

MOWCKA, CUCTEMAaTH3alliK, aHalM3a W KiIaccupuKauu WHPOPMAIUU, HCIOJIb30BaAHUS
pa3HoOOpa3HBIX HWH(POPMAIIMOHHBIX HCTOYHUKOB, BKIFOUas YYEOHYI0O H CIPABOYHYIO
JTUTEpaTypy, COBpEMEHHbIE HH(OPMAITHOHHBIC TEXHOJIOTHUH.

Matemaruueckoe 0Opa3oBaHUE SIBISETCS 00A3aTEIbHOM M HEOTHhEMJIEMON YacThiO OOILEro

O6paSOBaHI/ISI Ha BCCX CTYIICHAX IIKOJIBI. O6yquI/Ie MaTeMaTHUKE B OCHOBHOM IIIKOJIE HaIllpaBJICHO Ha
JOCTMIKCHUE CIICAYIOIINX I/;GJZQIZ.'
1. 6 HanpaeileHuu TU4YHOCMHO20 pa3eunusl.’

(I)OpMI/IpOBaHI/IC HpeI[CTaBJIeHI/Iﬁ O MAaréMaTHKEC KaK 4YaCTHu O6IJ_IC‘ICJ'IOB6‘-ICCKOI71 KYJIbTYPEIL, O

SHAYUMOCTHU MATEMATHKH B PA3BUTHU LUBHUIIN3allUU U COBPEMEHHOT'O O6HI€CTB3;

pa3BUTHE JIOTMYECKOTO M KPUTHUYECKOTO MBIIUIEHUS, KYJIBTYphl PpE€YH, CIIOCOOHOCTH K
YMCTBEHHOMY 3KCIIEPUMEHTY;

(l)OpMI/IpOBaHI/IC HHTeHHeKTyaHLHOﬁ YCCTHOCTHU U O6’LCKTI/IBHOCTI/I, CIIOCOOHOCTH K
MMPEOA0JICHHUIO MBICIIMTCIIBHBIX CTCPCOTUIIOB, BBITCKAIOIIUX W3 O6I>IZ[€HHOFO OIIbITA,

BOCIIUTAHHUEC KAa4YCCTB JIMYHOCTH, O6€CHC‘II/IBaIOH_[I/IX COIMAJIbHYTO MO6I/IJ'H>HOCTB, CIIOCOOHOCTH
IMIPUHUMATh CaMOCTOATCIbHBIC PCILICHMA,

¢dbopMHpOoBaHHE KayecTB MBIIUICHUS, HEOOXOAUMBIX Ui aJanTalid B COBPEMEHHOM
nH(OPMaLIMOHHOM OOLIECTBE;

Pa3BUTHEC UHTCPECA K MATECMATHYCCKOMY TBOPUCCTBY U MAaTCMATUUYCCKUX CIIOCOOHOCTEH.

6 Memanpe()MemHOM HanpaejlerHuu.

pa3BUTHE TMPEACTABICHUI O MaTeMaTHKe Kak (opme OmucaHuss W METOJe IMO3HAHUS
JEHCTBUTENLHOCTH, CO3/IaHWE YCJIOBHM JJii TPHOOpPETEHUs TMEpPBOHAYAIBLHOTO OIBITA
MAaTeMaTHUYECKOI 0 MOJICIUPOBAHUS;

¢bopMupoBaHue OOHIMX CIOCOOOB MHTEUIEKTYAIbHON JIE€ATEIbHOCTH, XapaKTEPHBIX JUIS
MaTeMaTUKH U SBISIOMINXCS OCHOBOM MO3HABATENbHOMN KYJIbTYpPbl, 3HAUMMOM JJIsl pa3InyHbIX
chep JeI0BEUECKON eATeTbHOCTH;



3. 8 npeOmemHoM HanpasIeHuu.

® OBJIAICHUEC MAaTECMaTHYCCKMMH 3HAHUSIMH U YMCHHUSIMH, HCO6XOIH/IMI>IMI/I AT IIPOAOJIKCHU A

O6pa30BaHI/ISI, HU3YUCHUA CMCIKHBIX NUCIUILINH, IPUMCHCHHUA B HOBCCHHGBHOﬁ KH3HU,

co3nanue (yHIaMeHTa I MaTeMaTH4ecKOro pa3BUTHUS, (OPMUPOBAHUS MEXaHH3MOB
MBIIUJICHHS], XapaKTePHBIX JIJIS MAaTEMaTUICCKON eI TEIbHOCTH.

YpoBeHb usydenus anreopsl B 9 kiacce 6a30BBbIil.

MecTto npeamera B 6a3UCHOM y4eOHOM IJIaHe

Anrebpa OoTHOCHTCS K 00pa3oBaTellbHOW O00JacTH MareMaThka U WHPOpMATHKA. YUYEOHBIM

mwianoMm MKOY OILIM OOO a. I'ypéHku Ha mM3ydeHue anreOpbl MPeIyCMOTPEHO 3 Yaca B HEIEINIO,
102 gaca 3a rom: W3 o0Os3aTenbHON YacTH 3 dYaca, M3 4YacThd (OPMHPYEMOW ydaCTHHKAMU
o0pa3oBaTeNbHbIX OTHOIIEHUH () yacoB.

IlnanupyemMblie pe3yabTaThbl H3yYeHUs MpeaMeTa «Ajredopa»

K koHIly yueOHOT0 rojia y 00y4arommxcs JOKHbI ObITh C(HOPMHUPOBAHBI
JIUYHOCIHbLE Pe3YIbmAanibl

C(bOpMI/IpOBaHHOCTL OTBCTCTBCHHOI'O OTHOHMICHUA K YYCHHUIO, T'OTOBHOCTH H CIIOCOOHOCTH
o0yJaromuxcsi K CaMOPa3BUTHI0O MU CaMOOOPA30BAaHHMIO HAa OCHOBE MOTHBALUM K OOYYCHHIO U
MO3HAHHUIO, BBIOOPY JajbHEWIero oOpa3oBaHus Ha 0a3e OPUEHTHPOBKU B MHpE Npodeccuil u
npoEeCCHOHANBHBIX ~ TMPEANOYTeHHH,  OCO3HAHHOMY  MOCTPOCHHIO  MHIUBUAYaJTbHOU
00pa3oBaTebHON TPACKTOPHH C YIETOM YCTOHUMBBIX TTO3HABATEIILHBIX HHTEPECOB;
COPMUPOBAHHOCTh ~ KOMIIOHEHTOB  LIEJIOCTHOIO  MHPOBO33PCHHUS,  COOTBETCTBYIOIIECTO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOMN NPAKTUKH;

Cc(OPMHPOBAHHOCTh KOMMYHHMKATUBHOW KOMIIETEHTHOCTH B OOIIEHWU M COTPYAHHUYECTBE CO
CBEPCTHHKAMM, CTAPIIMMHU U MJIaIINMHU B 00pa30BaTeIbHOM, OOIECTBEHHO TOJIE3HOM, y4eOHO-
UCCIICI0BATEIbCKOM, TBOPUECKOM U APYTUX BUIOB JICSITEIBHOCTH;

yMEHHUE SICHO, TOYHO , TPAMOTHO H3JaraTh CBOM MBICIIM B YCTHOH W THCBMEHHOW pEuH,
MMOHUMATh CMBICII TIOCTABJICHHOW 3aJ1a4¥, BHICTPAUBATh apTyMEHTAIIMIO, IPUBOJIUTh MIPUMEPHI U
KOHTPIPUMEPBHI;

MPEJCTaBICHUE O MATEMAaTUYECKOHM HayKe Kak chepe YeIoBeUeCKon AeITeIbHOCTH, 00 Tamnax eé
pa3BUTHSL, O €€ 3HAUUMOCTH ISl Pa3BUTHUS [IUBIITU3AIIHH;

KPUTHUYHOCTb MBIINUIJICHUA, YMCHHUC PACIIO3HABATH JIOTHUYCCKU HCKOPPCKTHBLIC BbICKA3bIBAHMA,
OTJIMYATh THIOTE3Y OT (aKTa,

KpCaTuBHOCTH MBIIIJICHUA, HnHUIKaTuBa, HaxXoa4uBOCTb, AKTUBHOCTH npu PEeICHUHU
anredpandecKux 3a1ad;

yYMEHHUE KOHTPOJIMPOBATh MPOIECC U PE3yJIbTaT YUeOHOH MaTeMaTHYECKON JeSTEIIbHOCTH;
CIOCOOHOCTh K 3MOIIMOHAILHOMY BOCIIPUSITHIO MaTEeMaTUYECKHX OOBEKTOB, 3a/lay, PEIICHHUH,
pacCyKIeHHM.

Memanpedmemﬂble:

PeryasituBubie YY/:
e onpedenams 1ENb ACATEILHOCTH HA YPOKE C IOMOIIBIO YUUTENS M CAMOCTOSITEIBHO;
e  YYHUTHCS COBMECTHO C YUUTEJIEM OOHAPYXKUBATh U popmyauposams yuednyo npooiemy;
e YUUTBCA NIAHUPOBAMb yUeOHYIO IEATEIHLHOCTh HA YPOKE;
e 8bICKA3bIAMb CBOIO BEPCUIO, MBITATHCS MpeularaTh Cocod €€ NpoBepKU (Ha OCHOBE

MPOJYKTUBHBIX 33/1aHUN B yUEOHHKE);

e paboTas 1o NpeagokKEeHHOMY IUIaHy, UCHOIb306amMb HEOOXO0AUMBIE CpeACTBa (YUeOHHUK,

KOMIIBIOTEP U UHCTPYMEHTHI);

o Onpedeﬂﬂmb YCIICIIHOCTD BBIITOJIHCHHA CBOCTO 3alaHU B JUAJIOTC C YUUTCIICM.

CpenctBoM (OpMHUPOBAHUS PETYISITUBHBIX ACHCTBUH CITY)KaT TEXHOJIOTHS TPOOJIEMHOTO HAJIOTa Ha
JTare U3y4eHus HOBOTO MaTepuaia U TEXHOJIOTHS OLIEHUBaHU 00pa30BaTeIbHBIX TOCTHKEHUI
(Y4eOHBIX yCIIEXOB).

ITo3naBarenbubie YY/I:
e OpPHEHTHUPOBATHCS B CBOEH CUCTEME 3HAHUU: NOHUMAMb, YTO HYHA JTOMOJIHUTEIbHAS

uH(popManus (3HaHUS) TSl pEIIeHUs y4eOHOW 3a]aui B OJIMH II1ar;

e OJenambp NpeBAPUTENbHBIN 0mMOOp UCTOUHUKOB MH(OPMALIUU JJIs peleHus] ydeOHoi

3aa4y;



e 7100bIBaTh HOBBIE 3HAHUA: HAXOOUMb HEOOXOIUMYIO HH(POPMALINIO, KaK B ydeOHUKE, TaK
U B MPEIJIOKCHHBIX YIUTEIIEM CIIOBAPSX, CIIPABOYHUKAX U HHTEPHET-pecypcax;

e 100BIBaTh HOBBIC 3HAHUS: U3871eKamb UH(HOPMALIHIO, IPECTABICHHYIO B Pa3HBIX
dbopmax (TekcT, TabynIa, CXeMa, WILTIOCTPALUS U . );
nepepabaThIBaTh MOTYICHHYIO HHDOPMALIUIO. HAOI00amb U
Oenamuv CaMOCTOSTEIbHBIC 8b1600b1. CPECTBOM ()OPMHUPOBAHUS TIO3HABATEILHBIX JICHCTBUN CITYKHUT
y4eOHBII MaTepuall U 3a/1laHus y4eOHMKa, 00ECTIeYMBAIOIIUE TIEPBYIO JIMHUIO PA3BUTHUS - YMCHHE
OOBSCHATH MUD.

KommyHnukarusubie YY/I:

e JIOHOCHUTH CBOIO TO3HITUIO JIO IPYTUX: OQhOpMisinb CBOKO MBICIH B YCTHOM M TUCHMEHHOU
peuu (Ha ypOBHE MPeI0KEHUS WM HEOOBIIOTO TEKCTA);

e  CIIyIaTh U TIOHUMATh peudb OpPy2ux;

e BBIPA3UTENBHO YuUmams U nepecKa3vléams TEKCT;

e gcmynams B Oecelly Ha YPOKE U B JKU3HU;

e COBMECTHO 00208apu6éambvcs O MpaBuiiax OOIICHUS U MOBEICHUS B IIKOJIE U CIIEJIOBATh
um;

e YYHTBHCS 8bINOIHAMb PA3TUYHBIC POJIU B TpyNIe (JInaepa, UCIIOTHUTEINS, KPUTHUKA).
CpenctBoM (OpMUPOBaHHS KOMMYHHUKATHBHBIX JCUCTBUI CIIY)KAT TEXHOJIOTHSI TPOOIEMHOTO
nuasora (moOyXTaloUIHid U TOABOISAIININ THAJIOT), TEXHOJIOTHUS MPOYKTUBHOTO YTCHUS U
opranu3zaiys paboThl B MaJIbIX TpyIIIax.

npeomemmuule:
Yuciia v BbIYMCICHUSA

CpaBHHBATh U yNOPSA0YMBATH PALIMOHATIBHBIC U UPPAIIMOHATIBHBIC YHCIIA.

BoimonuaTe apudmeTHueckue IEHCTBUS C pPAalMOHANBHBIMH 4YHMCIAMH, cOoYeTas YCTHbIE U
MUCbMEHHBIC MPUEMBI, BBITIOJHITH BHIYUCICHUS C UPPAIMOHATILHBIMUA YHUCIIAMH.

Haxonute 3HayeHus CTENeHEd C LENbIMH IOKAa3aTeJsIMA W KOPHEW, BBIYMCIATH 3HAYEHUS
YUCJIOBBIX BBIPAXKEHUM.

OKpyrisAiTh JI€WCTBUTENIbHBIE YUCIA, BBINOJIHATH MPUKHUAKY pe3yJbTaTa BBIYMCICHHUM, OLEHKY
YUCJIOBBIX BBIPAXKEHUU.

YpaBHeHMS] M HEPABEHCTBA

Pemiate nuHelHBbIE W KBAaJpaTHBIC YPAaBHEHUsS, YPAaBHEHUS, CBOJAIIMECS K HUM, MPOCTEHIINE
IpOOHO-pallOHANILHBIE YPABHEHHUS.

Pemare cucrempl IByX JMHEWHBIX YpPaBHEHUM C JBYMs IMEPEMEHHBIMU M CHUCTEMBI JIBYX
YpPaBHEHUH, B KOTOPBIX OJTHO YPAaBHEHHUE HE SBJISIETCS JIMHEHHBIM.

Pemiate TekCTOBBIE 3a7aUM ANreOpandecKUM CIIOCOOOM C TTIOMOIIbIO COCTABJICHUS! YPABHEHUS UITH
CUCTEMBI JIByX YPaBHEHUH C ABYMs [IEPEMEHHBIMH.

[IpoBoauTh mpocCTEHIINE HCCIENIOBAHUS YPAaBHEHUW M CUCTEM YpPAaBHEHHM, B TOM YHCIE C
MPUMEHEHUEM TpaPUUYECKUX MpeCTaBIeHUN (yCTaHaBIUBaTh, UMEET JIM YpaBHCHHE WM CHUCTEMa
ypaBHEHUU PENICHHUS, €CIIU UMEET, TO CKOJIBKO, U TIpouee).

Pemars nuHeiiHbIe HEpaBEHCTBA, KBapaTHBIE HEPABEHCTBA, M300paKaTh pelIeHIEe HEPABEHCTB HA
YUCIIOBOM IPSMOM, 3aIIMCHIBATH PEIIEHUE C TOMOLIBIO CUMBOJIOB.

Pemate cHCTEMBI JUHEWHBIX HEPABEHCTB, CHUCTEMBI HEPABEHCTB, BKJIIOYAIONIME KBAJAPATHOE
HEPaBEHCTBO, U300paxaTh PEIICHNE CHCTEMbI HEPABEHCTB HA YMCJIOBOW MPSMOM, 3aMMCHIBATH PEIIEHUE
C MMOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPU PELIEHNUH PA3JIMYHBIX 3a7a4.

DOYyHKIUHT

Pacnio3naBate ¢GyHKIMM W3y4eHHBIX BUIOB. [loKa3pBaTh CXEMaTHYECKH PACIOJIOKEHHE Ha

KOOPJMHATHOM TuTockocTH rpadukoB ¢pyHkimid Buga: Y = kX, y = kx + b,y =k/x,y =ax2 + bx + ¢,y =
X3,y = VX, y = |X|, B 3aBUCHMMOCTH OT 3HaYCHUH KOA(D(DUIIMCHTOB, OMIMCHIBATH CBOWCTBA (DYHKITHIL.

Ctpouth u H300paxarh cXxeMaTUYeckH rpauKy KBaJpaTHUHBIX (PYHKIUI, ONMHUCHIBATH CBOMCTBA
KBaJIpaTUUHBIX (PYHKIUH 10 UX rpaduxam.



Pacnio3HaBaTh KBaJpaTHU4YHYIO (QYHKLIHIO 1O (GopMyne, MPUBOIUTH IMPHUMEPH KBaJpaTUYHbBIX
GyHKIMA U3 peaTbHOM KU3HU, (PU3UKH, TECOMETPHUH.

YucnoBbie NOCTEA0BATEIBLHOCTH U NPOrPeccun

Pacnio3HaBaTh apu(pMETHYECKyl0 M TE€OMETPHUECKYIO MpPOrPEeCCHH TPU pasHBIX Crocobax
3a/laHusl.

BbINONHATE BBIYMCICHHUS C MCHOJIB30BaHMEM (GOPMYNI N-ro 4YieHa apuMeTHUecKod U
r€OMETPUYECKON IIPOrPECCUM, CYMMBI IIEPBBIX N YJIEHOB.

N300pakaTh 4IEHBI OCIEI0BATEIHPHOCTH TOUYKAMH Ha KOOPIMHATHOM MIOCKOCTH.

Pemarp 3amauu, CBSA3aHHBIE C YMCIIOBBIMM IIOCJIENOBATEIBHOCTSAMM, B TOM 4YMCIE 3aadd U3
peanbHOM JKHU3HHU (C UCTIOIB30BAHUEM KAJIBKYIATOPA, IUPPOBBIX TEXHOJIOTHIA).

DJIeMeHTbl KOMOMHATOPUKY ¥ TEOPHH BEPOSITHOCTH.

Pemiate 3a1aun opraHu30BaHHBIM 11€pe0OPOM BapUAHTOB, & TAK)KE C UCIOIb30BAHUEM
KOMOWHATOPHBIX PAaBUII U METOJIOB.

HaxonnTh 4acTOTHI 3HAUEHUI U 4aCTOThI COOBITHUS, B TOM YHCJIE MOJIb3YSICh Pe3yIbTaTaMU
IIPOBEAEHHBIX U3MEPEHUN U HAOIIOCHUM.

HaxonuTh BepoSATHOCTH CIIy4alHbIX COOBITHH B M3yUEHHBIX OIBITAX, B TOM YHCIIE B OIBITAX C
PaBHOBO3MOYKHBIMU JIEMEHTAPHBIMU COOBITUSMHU.

HmeTs npencraBieHye o cilydyaifHON BEJIMYMHE U O paclpe/ie]IeHud BepOSITHOCTEH.

Conep:xanue yueOHOro npeamera
I'naBa 1. CpoiictBa ¢pynkumii. KBagparnunas GpyHkuus

@Oynkuus. CpoiictBa ¢(yHkumid. KBaapaTHbiil TpexuineH. Pa3noxkeHue KBaJpaTHOrO TpeXdjeHa Ha
MHOkuUTenH. DyHKIMA y = ax? + bx + ¢, eé cBoiicTBa u rpaduk. HepaBeHCTBA BTOPOI CTENEHN ¢ OJJHOM
nepeMeHHON. Mertoj naTepBasioB. YetHas u HeueTHast GpyHkiws. Oynkius y = x". OnpezaeneHue KOpHs
N-i cteneHu. BerauciieHne KopHen N -1 CTEIeHH.

Iesb: paciiupuTh CBEIEHUS O CBOWCTBAX (DYHKIMHA, 03HAKOMHUTH 0OYUYaIOIIMXCS CO CBOMCTBAMHU
¥ TpadUKOM KBaApaTUYHON (YHKIMH, cOPMUPOBATH yMEHHE pelllaTh HEpPaBeHCTBA BHAa ax’ + bx +
¢>0 ax? + bx + ¢<0, rae a= 0. BBecTH MOHATHE KOPHS N - CTemeHH.

B nauane TemMbl cucteMaTU3UpyrOTCs CBeACHUS 0 PyHKIMSIX. [I0BTOpSAIOTCS OCHOBHBIE IOHATHUS:
GbyHKLHUSA, apryMeHT, 00JacTh ompenesneHus (GyHKIuM, rpaduk. JlaroTcs MOHATHS O BO3pacTaHUM U
yObIBaHUU (PYHKIIMM, MPOMEXKYTKAX 3HAKOIOCTOSHCTBA. TeM cambIM co3jaercss 0a3za sl YCBOCHHS
CBOMCTB KBaJpaTUYHOM M CTeNEeHHOW (QYHKIMHA, a Takxke Ui JajdbHEeWIero yriyoJaeHus
(GYHKIIMOHAJIBHBIX MPECTABICHUI NPU U3YUYEHUH Kypca aJireOpbl M Havasl aHalu3a.

[ToaAroTOBUTENBHBIM IIATOM K W3YYEHHUIO CBOMCTB KBaApaTUYHON (DYHKIMM SBISETCS TaKKe
PacCMOTpPEHME BOIIPOCA O KBAJPATHOM TPEXWICHE M €r0 KOPHSX, BBIACICHHM KBAJpaTa JABY4YJICHA U3
KBaJIpaTHOT'O TPEXWIEHA, Pa3JI0’KEHUH KBAJPAaTHOIO TPEXUICHA HA MHOKHUTEIIN.

W3ydenne KBagpaTHIHOH (YHKIIMM HAUMHAETCS C PACCMOTPEHHs QYHKIMH y=ax’, €8 CBOHCTB U
ocoGenHocTeil rpaduka, a TakKe APYTUX YaCTHBIX BUAOB KBAAPATUYHON QYHKIMM — QYHKIHH y=ax>+n,
y=a(x-m)?. DTH CBeleHUs MCIONB3yIOTCA TIPH M3ydeHHH CBOKMCTB KBaApaTHUHOH (YHKIMH O06IIEro
Buaa. BakuHo, 4T0oOBI 0Oyyaromuecs MOHAIM, uTo rpaduk QYHKIMH y = ax> + bX + ¢ MoxeT ObITh
nonydeH u3 rpapuka QYHKIME y = ax’ ¢ NOMONIBIO ABYX MApaIENbHEIX —MepeHOCOB. [IpuéMbI
nocTpoenus rpapuka GpyHKIEE y = ax> + bx + ¢ 0TpaGaThIBalOTCS HA KOHKPETHBIX MpuMepax. Ilpu
3TOM 0co00€ BHUMAaHHUE CIEAYeT YAEIUTh (POPMHPOBAHUIO Yy OOYUYaIOIIMXCS YMEHHUS YKa3blBaTh
KOOP/IMHATHI BEPIIMHBI TapadoIIbl, €€ OCh CHMMETPUH, HallpaBJIeHNE BETBEH Mapadoibl.

[Ipu u3ydeHuu 3TOM Tembl NanbHeWIIee pa3BUTHE IMOIYy4YaeT YMEHHE HaXOAWTh MO rpauky
NPOMEXYTKH BO3pacTaHusi W yObIBaHUS (YHKIMM, a TaKXKe NPOMEXYTKH, B KOTOPBIX (DYyHKIUS
COXpaHsET 3HAK.

dopMHUpoBaHUe yMEHHl pemaTh HepaBeHCTBa BUAa ax> + bx + ¢>0 ax? + bx + ¢<0, rae a=0,
OCYILIECTBIISIETCSI C ONMOPOW Ha cBeleHus o rpaduke KBagpaTWUYHOW (QyHKIMM (HAmpaBlieHUE BeTBEH
napaloJIbl €e PacIIoNIOKEHNE OTHOCUTENBHO ocH OX).

OOyuaromecss 3HAKOMATCS C METOJOM HWHTEPBAJIOB, C IOMOIIBIO KOTOPOTO pelaroTcs
HECJIOKHBIE PalliOHAJIHBIE HEPABCHCTBA.



OOyuaromuecs: 3HaKOMSITCSI CO CBOUCTBAMHU CTETICHHON (HYHKIIMU y=X" MPH YCTHOM M HEUYCTHOM
HaTypaJbHOM IOKa3aTene N.. BBogurcs mnoHsATHE KOpHA N-i creneHu. OOywaromumecs: AOJKHBI
TIOHMMATB CMBICT 3amuceil Buga Y- 27 , 481 . OHM MONyYAIOT IPENCTAaBICHAE O HAXOXKICHHH 3HAUCHHUIA
KOPHSI C TIOMOIIBIO KaJIbKYJISTOPA, IPUYEM BIPAOOTKA COOTBETCTBYIOIIMX YMEHHI HE TpeOyeTcs.
I'naBa 2. YpaBHeHHsI M HEPABEHCTBA C 0JHOI nepeMenHoM (14 yacoB)

Llenbie ypaBHEHHS. YpaBHEHHE C JBYMS MEPEMEHHBIMU U ero rpaduk. CucteMsl ypaBHEHHMA
BTOpPOH CTeNeHU. Pemienne 3a1a4 ¢ MOMOIIBIO CHCTEM YPaBHEHUN BTOPOU CTEIICHMU.

Hesb: cucteMatu3upoBaTh U OOOOIMIUTH CBEACHHS O PEIICHHH IENbIX C OJHOW MEPEMEHHOM,
BeipaboTath yMeHue periarh NpocTetIne CUCTEMBI, COJepKalllie YpaBHEHUE BTOPOIl CTENIEHU C ABYMS
MEPEMEHHBIMH, U TEKCTOBBIE 3a/1a4M C MOMOIIBIO COCTABJICHHUS TAKUX CHCTEM; BBIPAaOOTaTh yMEHHE
pelars NpOCTEUIINE CUCTEMBI, COAEPIKAIMEe ypPaBHEHUE BTOPOW CTENEHH C JBYMs IEPEMEHHBIMHU, U
TEKCTOBBIE 3a/1a4 C IIOMOILBIO COCTABJICHUS TAKUX CUCTEM.

B sToli Teme 3aBepiiiaeTcs U3ydeHue palMoOHaIbLHBIX YPaBHEHUH ¢ OAHOM nepeMeHHol. B cBsizu
C 3THM HPOBOJUTCA HEKOTOpOE 0000IIeHHe M yriIyOJeHHWe cBeleHHi o0 ypaBHeHUsX. BBomsarcs
MOHATUS 1IEJIOT0 PAllMOHAIBHOIO YpaBHEHUS U ero creneHu. OOydarouiyecs 3HaKOMATCS ¢ PEeLICHUEM
YPABHEHUN TPETbEH CTEIEHU M YETBEPTOM CTEIEHU C IOMOIIBIO PA3JIOKEHUS HA MHOXHUTEIH U
BBEJICHUS BCIIOMOTaTeJIbHOW IIEpeMEHHOW. Meron pelleHuss ypaBHEHUH IIyTeM  BBEICHUSA
BCIIOMOTATENILHBIX TEPEMEHHBIX OyIeT MIMPOKO WCHOJb30BAThCS JalbHEHIIEM TMPH PELIICHUU
TPUTOHOMETPHUUECKUX, JIOTapU(PMUUECKUX U APYTUX BUAOB YPaBHEHUH.

B nanHoll Teme 3aBepiiaeMcs U3y4ye€HUE CUCTEM ypaBHEHUH ¢ JBYMsl. lepeMeHHbIMU. OCHOBHOE
BHUMAaHHUE YJEIAETCS CUCTEMAM, B KOTOPBIX OJHO M3 YPAaBHEHUU IIEPBOM CTENEHH, a APYroe BTOPOM.
W3BecTHBIN OOy4arommmMcs crnoco0 TIOJACTaHOBKM HAaXOIHWT 3[eCh JalibHeWIee MpUMEHEHHE |
IIO3BOJISIET CBOJUTD PEIIEHUE TAKMX CUCTEM K PELICHHUIO KBaJPaTHOTO YPABHEHHS.

O3HakoMJIeHHE O0Y4YalOIIMXCS C INPUMEpPaMU CHUCTEM YpaBHEHHMIl ¢ ABYMs IIE€PEMEHHBIMH, B
KOTOPBbIX 002 ypaBHEHHsI BTOPOI CTENEHH, TOJIKHO OCYIIECTBIATHCS C JIOCTATOYHONH OCTOPOKHOCTBIO U
OTrPaHNYMBATHCS MPOCTEHIIMMU IIPUMEPAMH.

[IpuBneueHre M3BECTHBIX OOyYalOLUMCS TIpapUKOB MO3BOJSET IPUBECTH  IPUMEPHI
rpadMuecKoro pemeHus cucreM ypaBHeHHA. C MOMOMIBIO TpagHUUECKUX MPEICTaBICHHH MOXKHO
HarjsiIHO MOKa3aTh OOYyYaroIUMCs, YTO CHUCTEMBbI JIBYX YPAaBHEHMH C JBYMs NEPEMEHHBIMH BTOPOM
CTENIEHU MOTYT UMETh OJIHO, 1Ba, TP, YETHIPE PEILICHUS UM HE UMETh PEIICHUMN.

PazpaOoranHplii ~ MaTeMaTH4ecKUi  ammapaT  MO3BOJSIET  CYLIECTBEHHO  PACIIMPHUTh  KJIacce
COJIEpKATEIIbHBIX TEKCTOBBIX 3aa4, PEIIAEMbIX C IIOMOIIBIO CUCTEM YPABHEHUN.
I'naBa 3. YpaBHeHus1 M1 HepaBeHCTBA C AByMs epeMeHHbIMH (17 yacoB)

VYpaBHeHHeE ¢ IByMsI IEpEMEHHBIMU U ero rpaduk. CuctemMbl ypaBHEHUH BTOPOH CTETIEHHU.
Pemenne 3a1au ¢ nOMOIIBIO CUCTEM YpaBHEHHU BTOpOM creneHu. HepaBeHCcTBa ¢ 1ByMsI IEPEMEHHBIMU
U UX CUCTEMBI.

[{enp — BbIpaboTaTh YMEHUE peLIaTh MPOCTEUIINE CUCTEMBI, COJEPIKAIIIE YpaBHEHUE BTOPOIl
CTEIIEHU C ABYMs IIEPEMEHHBIMU, U TEKCTOBBIE 3a/1a4 C IIOMOIIBIO COCTABIICHUS TAKUX CUCTEM.

B nanHoOI#i Teme 3aBepiiaeTcsi H3yueHUE CUCTEM YpaBHEHUH C IByMs IepeMeHHbIMU. OCHOBHOE
BHUMAaHUE YJEIAETCS CUCTEMAaM, B KOTOPBIX OJHO U3 YPABHEHUN IIEPBOM CTEIICHH, a IPYroe BTOPOM.
W3BecTHBIN ydamuMces crocod MoACTaHOBKYM HAXOUT 3/1€Ch JaJIbHENIIee IPUMEHEHHE U TTO3BOJISIET
CBOAMTH PELICHUE TAKUX CUCTEM K PELICHUIO KBaAPAaTHOI'O YPaBHEHHUs. YUaluecss NOKHBI YMETh
peniaTh CUCTEMBI IBYX YPAaBHEHHM C IByMs IEPEMEHHBIMH, YKa3aHHbBIC B COAepKaHnU. Pemarte
TEKCTOBBIE 33/1a4i are0pandeckuM CIocoOOM: EPEXOAUTh OT CIIOBECHOM (DOPMYITHUPOBKHU YCIOBUS
3aJla4yM K anreOpanyeckoi MOJENH MyTeM COCTaBIIEHUSI CUCTEMbl YPAaBHEHUH; pelIaTh COCTaBICHHYIO
CUCTEMY YpaBHEHHUN; UHTEPIIPETUPOBATH pPe3ybTaT. Pemars CUCTEMBI HEPABEHCTB C IBYMs
IIEPEMEHHBIMHU.

I'naBa 4. IIporpeccun (15 yacos)
Apudmernueckas u reomerpudeckas nporpeccuu. @opmynsl N-ro 4jieHa U CyMMbI MEPBBIX N YJIEHOB
nporpeccuu. beckoneuno yObiBaromiasi reoMeTpudeckas mporpeccus.

Heab: nate noHsTus 00 apudMeTHYECKOM M TeOMETPUUECKON MPOTpeccHsiX KaK YHCIOBBIX
MOCJIEeI0BATEIBHOCTAX 0CO00Tr0 BU/A.

[Ipy n3ydeHnn TeMbl BBOJUTCS MOHATHE MOCIIEIOBATEIBHOCTH, PA3BACHAETCS CMBICI TEPMHHA
«N-§ 4YJIeH MOoCJe0BaTeIbHOCTHY, BbIpabaThIBACTCS YMEHHE MCIOJIb30BAaTh MHIACKCHOE 00O3HAaYEHHE.



OTH CBEJCHUS HOCAT BCIIOMOTATENIbHBIA XapaKTep U MCIOJIB3YIOTCS I U3y4eHUs apu(METHUECKON U
r€OMETPUYECKON MPOTrPECCUA.

Pabota ¢ ¢popmynamu N-TO 4jeHA ¥ CYMMBI MIEPBBIX N YICHOB MPOTrPECcCUii, IOMUMO CBOETO OCHOBHOT'O
HA3HAYCHMS, TO3BOJSIET HEOJHOKPATHO  BO3BpAIlaThCS K  BBIYUCICHUSAM, TOXKJICCTBEHHBIM
npeoOpa3oBaHuUsM, PEIICHUIO YPaBHEHH, HEPAaBEHCTB, CHCTEM.

PaccmaTpuBaloTcsi XapakTepUCTHUECKHE CBOMCTBA apU(PMETUYECKON U TeOMEeTpUYECKOi
IIPOrPECCU, YTO MO3BOJISIET PACILIMPUTh KPYT IIpeiaraéMplx 3ajau.

I'naBa 5. JjieMeHTbl KOMOMHATOPUKHU U TeOpUH BeposiTHOcTel (13 yacoB)
KomOunatopaoe mnpaBwio ymHOeHHs. llepectaHoBKH, pa3MmemieHusi, coderaHus. OTHOCHTENbHas
4acTOTa U BEPOSITHOCTh CIIy4allHOTO COOBITHSI.

Hesab: 03HAKOMHUTH OOYYAIOIIUXCSA C MOHATHUSMHU IEPECTAHOBKH, PAa3MEIICHUS, COYCTAHUS U
COOTBETCTBYIOIIUMHU (POpMYJIaMH JUIsl TTOJICYETa UX YKCIIa; BBECTU MOHATUS OTHOCUTEIBHON YaCTOThI U
BEPOATHOCTH CIy4ailHOrO COOBITHSI.

W3ydeHue TeMbl HAUMHAETCS C PELICHUS 3a7a4, B KOTOPBIX TpeOyeTcsi COCTaBUTh T€ WIJIM HUHBIE
KOMOWHAIIMH JIEMEHTOB H. IOJICUUTATH UX YUCIO0. Pa3bscHAETCS KOMOMHATOPHOE MPABUIIO YMHOKCHHS,
KOTOpO€ HCIIONHSATCA B JajbHeileM MpH BbIBOAE (GopMyn uid MoAcuéTa 4Yucia MepecTaHOBOK,
pasmemiennii U coueranuid. [Ipm M3ydeHUM NAHHOTO Marepuaia HEOOXOAMMO OOpaTHUTh BHHUMAHHE
oOydaroluxcsl Ha pa3uyue MOHITHH «pa3MelIeHHe» M «CoYeTaHue», chopMHUpoOBaTH Y HUX yYMEHHUE
OIIpeENATh, O KAKOM BHJIe KOMOMHAIUI UJIET peyb B 3a7aue.

B nanHOli Teme oOyuaromuecsi 3HAKOMSTCS C HAyalbHBIMU CBEACHHUSIMH W3 TEOPHH
BEpOATHOCTEN. BBOJATCS MOHATUS «CiaydyailHOE COOBITHE», «OTHOCUTEIbHAS YacTOTa», «BEPOSTHOCTH
CIIy4aifHOTO COOBITHSY. PaccMaTpuBaroOTCsl CTATUCTUUECKUN U KJIACCUYECKUN MOAXOABI K ONPEAeTICHUIO
BEPOSITHOCTH CIy4alHOTO COOBITHS. BakHo o0O0paTtuTh BHUMaHHE OOydYalOMMXCs Ha TO, YTO
KJIACCHMYECKOE OIpe/ieJIeHNe BEPOSTHOCTH MOXXHO MPUMEHSTh TOJNBKO K TaKUM MOJENSIM pealbHbIX
COOBITHI, B KOTOPBIX BCE MCXOMBI SIBIISTFOTCSI PABHOBO3MOKHBIMHU.

6. IloBTOpenue(21 yacos)

Hean: IloBropeHue, o6001ieHne KW cucTeMaTH3alusl 3HAHWM, YMEHUIl M HaBBIKOB 3a Kypc
anreOpsl OCHOBHOM 00111600pa30BaTEILHOM IIIKOJIBI.



TEMATHYECKOE INTAHUPOBAHHUE YYEBHOI'O MATEPHAJIA

Howmep Conepxanue maTepuaia Konnuectn
naparpadg 0 4acoB
I'naBa I. KBagpaTtuunas pyHkuus. 22
1 @DYHKIMH U UX CBOMCTBA. 5
2 KBagparuplii TpexusieH. 4
3 KontposibHast pabota Ne 1 1
4 KBagparnunas QyHKIUs U ee rpaduk. 8
5 Crenennas ¢pynkius. Kopensb n-it creneHu. 3
6 KonTponbHast padorta Ne 2 1
I'nasa |l. YpaBHeHUs1 1 HEpaBEeHCTBA ¢ O/IHOI MepeMeHHO. 14
7 YpaBHECHHSI C OJTHOH MEPEMEHHOM. 8
8 HepaBeHcTBa ¢ 0HOM ITEpEeMEHHOM. 5
9 KonTponbnas padorta Ne 3 1
I'maBa |ll. YpaBHeHus 1 HepaBeHCTBa ¢ IBYMS IlepeMeHHbIMH. 17
10 VYpaBHEHUS ¢ ABYMS IEPEMEHHBIMU U UX CHCTEMBI. 10
11 HepaBeHcTBa ¢ 1ByMsI IEPEMEHHBIMU U UX CUCTEMBI. 6
12 KonTponbnas padora Ne 4 1
I'nasa IV. Apudgmernyeckasi 1 reoMeTpuYecKasi NPOrpeccuu. 15
13 Apudmerrdeckast Iporpeccus. 7
14 KontpomnbHas pabora Ne 5 1
15 I'eomeTprueckas nporpeccus. 6
16 KonTtponsHas padora Ne 6 1
I'nmaBa V. DiieMeHTbI KOMOMHATOPUKYU U TEOPUH BEPOSITHOCTEH. 13
17 DneMeHTbl KOMOWHATOPUKH. 9
18 HauanbHble cBeZieHNs U3 TEOPUU BEPOSITHOCTEH. 3
KonTponbHas paborta Ne 7 1
HTorosoe noBropenue 21
[ToBTOpEHUE 1Mo TeMaM Kypca 19
Wrorosas koHTpoJsibHas paboTa 1
HTorosslii ypok 1




Onucanne yueOHO-MeTOINYEeCKOro " MaTepUAJIbHO-TEXHHUYECKOI0 odecneyeHns
o0pa3oBaTeILHOIO Npolecca
v y4eGHO-METOMYECKOE 0OECTICUEeHNE

1.
2.

Anrebpa, yueOHHK 17151 9 Kiacca s o0meoopa3oBaTenbHbIX yupexaenuii / FO.H. Makapprues,
H.I'. Munmarox, K.M.Hemkos, C.b. CyBoposa: IIpocsenienue, 2019.

Anre0pa: 3JIeMEHTBI CTATHCTUKU U TEOPUU BEPOSATHOCTEH. YueOHOe mocoOue s yqamuxes 7 —
9 xmaccoB obmieoOpa3oBarenbHbix yupexknaenuin / / FO.H. MakapeueB, H.I. Munmiok:
IIpoceemenue, 2013.

JunakTrueckre MaTepuaisl 1mo anreope st 9 kimacca / FO.H. Makaperues, H.I'. Munmiok, JI.b.
Kpaiinesa: M. [Ipocseuienue, 2018.

CoOopauka pabouyux mporpamMmm Mo anredbpe. 7 — 9 kmaccel», - M.: IIpocsemienue, 2018.
Cocrasutenb T.A. Bypmucrtposa.

MaTepHabHO-TEXHUYECKUE CPEICTBA O0YUCHNUS
DKpaH.
IlepcoHaJIbHBIN KOMIIBIOTED.
MynpTUMEAUNHBIN IPOEKTOP.
Jlocka ¢ MarHUTHOM MOBEPXHOCTHIO M MArHUTHI JJIS1 KPEIJIEHUs TaOJIuLL.
KoMIuieKT HHCTpYMEHTOB KJIACCHBIX: JIMHEWKA, TPAHCIIOPTHUP, YTOJIbHUK, HUPKYJIb.
KoMmIutekT crepeomeTprudecKux Tell.

KoHTposibHO-U3MepUTenbHbIE MaTEPUATIBI:
HroroBas koHTpoNIbHAs padoTa:

Bapuanm 1
a+?2 a a-2
* 1. Yopoctute BhIpaxeHuUe: — X .
a—-2 a+2) 3a+2
+2. Pemure cucteMy ypaBHEHUI: * 3. Peminte HepaBeHCTBO:
X-y=6, 5x-15(2x +3) <4x +1,5.

xy = 16.

-3 -5)/,-10
4. [IpeacTraBbTe BEIpOXKEHUE (a xXa )/ d = B BUJE CTEIIEHU C OCHOBAHUEM a.

5. Toctpoiite Tpaduk Qynkimuu y = x? - 4. YKakuTe, IpH KAKUX 3HAYEHHAX X (DYHKIHSA

MNPHUHUMACT IOJOXKUTCIIbHBIC 3HAUCHU .

6. B depmepckoM X03sHCTBE NOA Ipeuyrxy ObUIO OTBeAEHO 1Ba ydacTka. C mepBOro ydacrka

cobpanmu 105 11 Tpeunxu, a co BTOPOro, oAb KOToporo Ha 3 ra Gosbie, coopanu 152 1. Haitaure

mIomaab KaxKaoro ydactka, €CJin U3BCCTHO, YTO ypO)Kﬁ.fIHOCTB T'pC€UnXH Ha IEPBOM YHaCTKC OblIa Ha 2 I

¢ 1 ra 6ombIIe, 4em Ha BTOPOM.

Bapuanm 2
X+3 X X+1
* 1. Yopocture BelpaxeHHeE: - + .
X-3 X+3) X+3
+2. Pemnre cucteMy ypaBHEHMII: * 3. Pemure HEPaBEHCTBO:
X-y=2, 2x-4,5>6x-0,5 (4x - 3).

xy =15.



4. IIpencraBbTe BbIpa)kE€HUE (y_6 X y‘8 )/ y‘16 B BU/JIE CTENIEHU C OCHOBAHHUEM ).

5. Toctpoiite rpaduk yHKImHM y = -x> + 1. YKaxuTe, NP KaKUX 3HAYCHUAX X (YHKIHS
IIPUHUMAET OTPULIATENIbHBIE 3HAUCHUSI.

6. VI3 nyHKTa A B MMyHKT B, pacCTOsIHUE MEXY KOTOPhIMU 45 KM, BbleXxas BeJlocureauct. Yepes
30 MuH Bcieq 3a HUIM BbI€Xall BTOPOM BEJIOCUIICANCT, KOTOPBIN MpuObLT B MyHKT B Ha 15 MuH paHbIe

IICPBOIo. Kaxona CKOpPOCTH IIE€PBOT'O BEJIOCUIIEAUCTA, €CJIM OHA Ha 3 KM/4 MEHBIIIE CKOpPOCTH BTOpOFO?

v Kpurepuu oneHKn

OreHka 2 3 4 5

3ananus 0-2 3-4 5 6




KanennapHo-rematnyeckoe miiaHUpoBaHue 1Mo anredpe 9 kimacc

Ne JaTa npoBeaeHus
n/n Tema ypoka Tun ypoka XapakTepucTUuKa BU10B Bun
NAeATeJbHOCTH KOHTPOJIA Inaun dakr
I'JIABA 1. ®YHKIIMU U UX CBOUCTBA
1 | ®ynkmus. O6macTb onpeneneHus IIponyKTUBHBIN YpPOK Bbruucnare  3Hauenuss  ¢yHkuwuu, | Texkymuit
1 00J1aCTh 3HaYeHUH QYHKLUU. 3aJaHHOI (hOpMyJIOH, a TaKKe IBYMs
2 ®Oynkiwst. O6macTh onpeneieHnss | Ypok obie Metoquyeckor | 1 Tpems  (popmynamu. OnuceiBaTh | Texkymuii
1 00J1aCTh 3HaYCHUH (HYHKIUU HaIPaBJICHHOCTH cBOWcTBAa (PYHKIMII Ha OCHOBE WHX
3 | CpoiictBa pyHKUIMH VPOK M3y4eHHs HOBOTO | IPapuIECcKOro npeacrasieHus. | Texkyuui
Mmarepuasia WNHuTepnpetnpoBaTh rpapuKu
4 | CoiicTBa (hyHKIMH IIponyKkTUBHBIN YPOK peanbHBIX 3aBHCUMOCTEH. Texymmun
5 | CaoiicTa pyHKIHMiA VPpOK-IIPaKTUKYM Tlokasbiats CXCMATHHCCKHI | Tegymmit
" I0JIOKEHUE Ha KOOpAMHATHOMN =
6 | KBaaparHblii TpeX4ieH U €ro Ypoku yCBOEHMSI HOBBIX . Texymmit
. . IJIOCKOCTH TpaduKoB (PYHKIHA y =
KOPHHU 3HAHUH, YMEHUH "
ax2,y = ax2 + . y=a(x-m)2.
HAaBbIKOB.
[IpuMeHATh anropuT™M  pasioKEHUS =
7 | Pa3noxenue KkBaapaTHOIrO Ypok pOOJIEMHOTO Texymmit
KBa/IpaTHOIO TpeXuieHa Ha
TpeXwIeHa Ha MHOXHUTEIU U3JI0KEHUS
5 1p 3 MHO>KUTEJIM, COOTHECEHMsI TOr0, 4TO T —
a3JI0’K€HUE KBAJPaTHOTO aKperieHue yoKe H3YEHO; ompeensTs | | CKYILIH
TpeX4wieHa Ha MHOXHUTEIU NPaKTH1eCKUX HaBBIKOB 1\ o 0 BaTeBHOCTD
5 TP ;OCTpOGéII/II/I —| IPOMEXYTOYHBIX IeJel ¢ Yy4eToM -
a3JI0’KE€HUE KBAJPaTHOTO POK OOIIEMETONECKON | 1 neuoro pesymbraTa Texymnii
TPEXWIEHA HA MHOXKHUTEIN HaIPaBJIEHHOCTH Crpouth Tpaduki bYyHKIHI y = ax2, _
10 | KontponbHas pabota Ne 1o Teme | Ypok KOHTPOJIS, OLEHKH y = ax2 + m. y=a(x-m)2. CTpouTh Temarnueckuit
«DyHKIIUN» ! 3HAHUH ydaluxcs. rpaduk QyHkumn y= ax2 + bx+ c,
11 d)yliKum{ y=ax‘, ee rpaduk u Ypok wu3ydeHHs HOBOIO yMeTb YKa3bIBaTh KOOP/IMHATHI Texymun
CBOHCTBA , Marcpuraia BepIIMHBI  mapabomel, €  OoCh
12 | dynkuusa y=ax<, ee rpaduk u VYpok o0111e METoJUUECKOI CHMMETPHH, HAlpaBleHHE BeTBEil Texymni
CBOICTBa ; HaIpaBJIEHHOCTH napaGoJIbL. W306pakath
13 Fpa(bHKHZ‘byHKHHH y=ax“+nwu Ypok-npakTHKYM cXemaTHueckn rpauk GyrKimn y=x | Texyuui
y=a(x-m) C YETHBIM M HEYETHBIM n. [ToHMMAaTh
o 3 4
14 | 'paduxu GpyHkmmii y=ax>+n u [IponykTHBHBII YpOK cMbICT 3amuceit Bua Va , Vad uT. 1, Texymuit
y=a(x-m)? rie a — Hekotopoe 4yucio. KMmersb
15 | Fpaduxu pysknumii y=ax>+n u Ypok-nipakTHKyM NpEeACTaBICHUC 0 HAXOKNICHHH | Tekymuit
y:a(x_m)Z KOpHEH N-U CTENEHH C [OMOIIBIO
KaJIbKYJISITOpA.




16 | Iloctpoenue rpagpuka Ypoku ycBoeHus HOBBIX | [Ipumensars anroputm mnocrpoenus | Texkyniui
KBaJpaTUIHON (YHKIIUH 3HAHUM, YMEHHI U | rpadMKOB; ONpeaesaTh
HAaBbIKOB. IIOCJIEZIOBATEIBHOCTD
17 | Iloctpoenue rpapuka Ypok 0O0IIeMETOAMYECKON | IPOMEKYTOUHBIX ILelIel ¢ yd4eToM | Tekymuii
KBaJIpaTU4YHON pyHKIIMH HalpaBIeHHOCTU KOHEYHOI'0 pe3ysbTara
18 | Iloctpoenue rpapuka Ypok wuccinenoBaHus U Texymuii
KBaJpaTUYHON (YHKIIUH pedaexkcun
19 | Oyukus y=x" YpoKHu yCBOCHUS HOBBIX Texymmit
3HAHUM, YMEHUH U
HAaBbIKOB.
20 | Kopenn N-oii creneHwu. Ypok o011eMeTonIecKom Texymmit
HaIlpaBJIEHHOCTH
21 | Kopenb N-oii CTENEHHN. 3akperieHue Texymmit
PAaKTUYECKUX HABBIKOB
22 | KonTtponwsHas pabora Ne 2 o YPpoK KOHTpPOJISA, OIIEHKH U TemaTuueckuii
teme "KBagpatnunas pynkuus” KOPPEKIMU 3HAHUM
I'naa I1. YpaBHeHUs1 M HEPaBEHCTBA € OJJHOH IepPeMEeHHOM.
23 | Llenoe ypaBHEHUE U €r0 KOPHU VYpok wu3ydenus HoBoro | Pemate  ypaBHeHus — Tperbe U | Texkymmi
MaTrepuaa 4eTBEPTOM CTENEHW C IOMOUIBIO
24 | Llenoe ypaBHEHUE U €0 KOPHU VYpok 00111e METOJUYECKON | PA3JIOKEHUsT  HA  MHOXUTENIM U | Texymui
HaIIPaBJIEHHOCTH BBEJICHUS BCIIOMOTaTEJIbHBIX
25 | Llenoe ypaBHEHUE U €0 KOPHU Ypok-npakTUKyM MEPEMEHHBIX, B YACTHOCTH peIIaTh Texymun
OuKBazpaTHble YypaBHeHHUs. Pemartsb
26 | JIpoOHbIe parioHalIbHbBIE VpoK m3ydeHHs HOBOro | APOOHBIE palMOHAIbHBIE YpPAaBHEHWS, | Texymumii
YpaBHCHUS MaTepuaja CBOIs UX K LEJIBIM YPABHCHUSAM
27 | JIpoOHble parioHalIbHbIE Vpok 06IeMeToquueckoii | € HOCICAYIONICH TPOBEPKON KOPHEH. Texymuit
YpaBHEHHUA HaIpaBJIE€HHOCTH Pemrate HCPAaBCHCTBA BTOpOﬁ CTCIICHU,
28 | IpoOHble panmoHaIbHbIE VYpok wuccnenoBaHus u | HCHOJB3Y: rpapuaeckue | Texympuii
ypaBHEHHS peduexcun npencrasieHus. Vcrnonbp30BaTh METO
29 | IpoGHbIe paiOHAIbHbIE Vpok-npakTHKyM WHTCPBAJTIOB TS PCIICHUA HECTIOKHBIX | Texyrmit
ypaBHCHHS paloHaIbHBIX HEPABEHCTB
30 | dpoGHble panroHATbHbIC VPpOK-TIPaKTHKYM IIpUMEHATL aNrOpUT™M YMHOKEHUA M | Tegympuii
ypaBHeHHs AeneHus  JApoOedl  Ha  OCHOBE
31 | PelueHue HEPABEHCTB BTOPO Vpok wu3ydeHus HoBoro| COOTHECCHHA TOTO, 91O yXKE H3YHCHO, | Texympii
CTENEHH C OIHOM MepeMeHHOI MaTepuana ONPCICIATE IIOCIEIOBATCIBHOCTD




32 | Pemienue HepaBEHCTB BTOPOH YpOoK-IIpaKTUKYM IIPOMEKYTOUHBIX LelIed ¢ yderoM | Tekymui
CTEIMEHU C OJTHOM MEPEMEHHOU KOHEYHOT'O pPe3yibTaTa
33 | Penienue HepaBeHCTB BTOPOit Ypok o011eMeTonIecKoi Texymmit
CTEIIEHU C OJTHOM IEPEMEHHOMN HAIPABICHHOCTH
34 | PemieHue HEpaBEHCTB METOAOM Y PpoK-IpakTUKyM Texymmit
UHTEPBAJIOB
35 | Penienue HepaBEeHCTB METOAOM 3akperieHue Tekymmit
HUHTEPBAJIOB IIPAKTUYECKUX HaBBIKOB
36 | KonrponbHas padora Ne 3 o YPOK KOHTpPOJIS, OLIEHKU U Temarnueckuit
Teme "YpaBHEHMs U HEpaBEHCTBA KOPPEKLIMH 3HAaHUHI
C OJIHOM IEPEMEHHOI»
I'nasa I11. YpaBHeHHs M HEPABEHCTBA C ABYMs IlepeMEHHbIMHU
37 | YpaBHEHHE C ABYMS YPOK u3y4eHuss HOBOro Texymmn
MIEPEMEHHBIMH U €T0 rpaduk Martepuaia Crpouts rpadvku ypaBHEHUH ¢ JBYyMs
38 | YpaBHeHue ¢ AByMs Ypok o0111e METOTUYECKON | IIEPEMEHHBIMU B npocredmux | Texymuit
MIEPEMEHHBIMH U €T0 rpaduk HaIlpaBJIEHHOCTH ciydasix, Korja rpaduKoM sIBISETCS
39 | I'paduueckuii cioco6 permenus VPOK-TIPaKTUKYM npsamas, — mapabona, — rumepbona, | Texymmii
CUCTEM ypaBHEHHI OKpYKHOCTb. lcronp30BaTh uX A
40 | I'paduueckuii criocod pemeHus IIponyKTHBHBIN YpOK rpapuuecKoro  peuieHust  CUCTeM | Tekymimii
CUCTEM ypaBHeHI/Iﬁ ypaBHeHI/If/'I C ABYMA HCpCMCHHBIMPI.
41 | Pemenue cucTeM BTOPOI CTETIEHN | YPOK H3ydeHHs HoBoro | PellaT  CHOCOOOM  MOACTAHOBKH | Tekymiuii
marepuaia CUCTCMbI IBYX ypaBHCHI/If/'I C IBYMA
42 | PemieHue cucteM BTOPOM CTETIEHU Ypok uccnenoBanus u TICPEMCHHBIMH, B KOTOPBIX OJIHO Texymun
pedrexciu YPaBHEHHUE NEPBOii CTENEHH, a Jpyroe
= — BTOpOH CTENEHHU. =
43 | PemieHue cucteM BTOPOH CTETIEHU Ypok-nIpakTHKyM opon ctere Texymun
Pemath TekCTOBBIE 3a7a4u, UCTIOIb3YS
B KauecTBe airedpandeckoil mozenu =
44 | Pemenue 3a1a4 C TOMOIIBIO Ypok wu3ydeHuss HOBOIO N . Texymmit
. . CUCTEMY YpaBHEHUH BTOPON CTENEHU
CHUCTEM YPaBHEHUH BTOPOI Marepuana
C JByMs IIEpEMEHHBIMHU; pelIaTh
CTETEeHU
COCTaB- =
45 | Pemenue 3a71a4 ¢ TOMOIIBIO Ypok wuccienoBaHus U Texymmit
. . JIEHHYI0 CHCTEMY, MHTEPIPETUPOBATH
CUCTEM YpaBHEHUH BTOPOI peduexcun
pe3ynbTar.
CTETeHU .
— Ilpumensates cBoiictBa. IIpoBoauth "
46 | Pemenue 3aga4 ¢ NOMOILBIO VYpok obmemeToanyeckon Texymuii
. . CpaBHEHHE U KJIACCHU(PUKALUIO IO
CUCTEM YpaBHEHUU BTOPOIl HaIpaBJIEHHOCTH
3aJIaHHBIM KPUTEPUSIM
CTENEHU
47 | HepaBeHcTBa ¢ 1ByMs VYpok wu3ydeHHs HOBOIO Texymun

NEPpCMCHHBIMU

MaTcpuajia




48 | HepaBeHcTBa ¢ 1ByMs VYpox o0111e MeToanyecKon Texymmit
IIEPEMEHHBIMU HaIlpaBJIECHHOCTH

49 | HepaBeHcTBa € 1ByMs YPpoK-IpakTUKyM Texymmit
MepEMEHHBIMU

50 | Cucrembl HEpaBEHCTB € ABYMs VYpok wu3ydeHHs HOBOIO Texymmit
MepEMEHHBIMU Marepuaia

51 | Cucrembl HEPaBEHCTB € ABYMs VYPpoK-IpakTUKyM Tekymmit
MepEMEHHBIMU

52 | Cuctembl HEPaBEHCTB C ABYMs 3aKperuieHue Texymmit
MepEMEHHBIMU MPAKTUYECKUX HABBHIKOB

53 | KourponbHas padora Ne 4 o YPOK KOHTpPOJIs, OLIEHKU U Temaruueckuit
teMe "Pewenue cucrem KOpPPEKLIUH 3HAaHUI
ypaBHEHUH U HEPABEHCTB"

I'naBa IV. Apudmernyeckasi U reoMeTpUYeCKasi MPOrPecCu.
54 | IlocnenoBaTeIbHOCTH Ypok u3yueHuss HOBOro [IpumensaTh uHACKCHBIE 0003HAauYeHUs | Tekymui
Marepuaia JUISL  4JICHOB TIIOCJIEI0BATEIILHOCTEH.
55 | IlocnenoBaTeiILHOCTH Ypok obme meroaudeckoi | [IpuBoauts MIpUMEPbI 3aganus | Texymuit
HaIpaBJIE€HHOCTH MOCJIeI0BaTeNbHOCTEN (HOPMYJIION N-TO

56 | OmpenencHue apudMeTHIECKON | YPOK H3y4SHHS HOBOTO 4IEHA U PEKyppeHTHOH (GopmynoH. | Texymmii
nporpeccuu.  @opmyna  N-TO | Marepuana BeiBoguTe  (pOpMyaBl  n-ro  4jeHa
YJIeHa apudmeTnyeckoin apupMeTHYecKol  MpOrpeccuu U
PpOrpeccum TCOMECTPHUICCKOU NPOTrpeCCUr, CyMMBbI

57 | Onpenenenue apupMeTHueckoil | Ypok obmiemMeToandeckoii | MEPBBIX N WICHOB apUPMETHYECKON U Texymuit
MIPOTPECCHUH. dopmyina N-ro | HalpaBJICHHOCTHU reOMETPUYECKON MPOrPECCUii, pemiaTh
YJIeHa apu(pMeTHIECKOI 3a/laud  C  HUCIOJIb30BAaHUEM  3THUX
IIPOrpeCcCcUu q)OpM}’J'I. I[OKaSI)IBaTB

58 | ®opMyna cyMMBI N IEPBHIX Ypok wu3ydeHus HOBOro | XapaKTEpUCTUYECKOC CBOKCTBO Texymmit
YJIEHOB apu(PMETUIECKOM Marepuaia apU(QMETHYECKOl M TeOMETPHICCKON
MPOTrPECCUU IPOTrPECCHN.

59 | ®opmyisia cyMMbI N IEPBBIX YpOoK-IIpaKTUKYM lpnuBoanTe  mpUMEpbl  JTMHEHHOTO | Texymimit
YJIEHOB apu(PMETHIECKOM pocTta 1JICHOB HEKOTOPBIX
IPOrpeccHH apumMeTuyecKux  Mporpeccuit

60 | ®opmyna cyMMBI N TIEPBBIX Ypok-TipakTHKyM OKCIOHCHIHMATBHOTO  pOCTa  HICHOB | Tegyrmmii
YICHOB apU(METHICCKOMH HEKOTOPBIX TEOMETPUUECKHUX
IIPOrpecCuu nporpeccuii. Pemars  3amaum Ha

61 | Konrpombhas paGora Ne 5 o teme VPpoK KOHTpOJIsL, otteHKH 1 | C/TOKHBIC TIDOTICHTBI, MCTIOIB3YA TIPH | Temaruyeckuit

"ApudmeTrueckas nmporpeccus”

KOPPEKIINH 3HAHUHI

HCO6XO,Z[I/IMOCTI/I KaJIbKYJIATOP.




62 | OnpeneneHre reOMETPUYECKON VYpok uzydeHust HOBOro Ocy1ecTBIATH caMoaHaIu3 u | Texymuii
nporpeccuu. Popmysna N-ro Marepuaia KOHTPOJIb CBOEH y4aeOHOU
YJIEHa T€OMETPUYECKOU JeSATEIbHOCTH. Oco3HaBaTh
IIPOrpeccuu HE00XO0AUMOCTh " BaXHOCTb
63 | OnpeneneHre reOMeTpUIECKON Ypok 00111e METOIUYECKON | U3YYEHHS IIPEAMETA Texymmit
nporpeccuu. @opmyia N-ro HaIlpaBJIEHHOCTH
YJIEHA T€OMETPUYECKON
IIPOrpeECCUn
64 | OnpeneneHue reOMETPUYECKON Ypok-npakTuKyMm Texymmit
nporpeccuu. @opmyia N-ro
YJIEHA T€OMETPUYECKOU
IIPOrPECCUN
65 | ®opMmyisa CyMMBI N IEPBBIX YPOK-IIPaKTUKYM Texymmun
YIEHOB I€OMETPUYECKOU
IIPOrpeccuu
66 | ®opmyna CyMMbI N IEPBBIX YpoK-nIpakTUKyM Texymmit
YJIEHOB F'€OMETPUYECKON
IIPOrPECCUN
67 | ®opMmysa CyMMbI N IEPBBIX YPOK-TIPaKTUKYM Texymmun
YIEHOB I€OMETPUYECKOU
IIPOrpecCuu
68 | KourponbHast padora Ne6 1o | Ypok KOHTpOJIS, OLEHKU U Temaruueckuit
TEME "T"eomeTprueckas KOPPEKLIMH 3HAHUN
nporpeccus”
I'maBa S. DieMeHTbl KOMOMHATOPHKH M TEOPHH BEPOATHOCTEH
69 | Ilpumepsl KOMOMHATOPHBIX 3a7a4 Ypok u3ydyeHust HOBoro | BeImonHUTB nepedop Bcex | Texkymmui
MaTrepuaa BO3MO>KHBIX BapHaHTOB JUISL
70 | Ilpumepsl KOMOMHATOPHBIX 3a7a4 YPOK-TIpPaKTUKYM nepecyéra OOBEKTOB M KOMOWHAIMM. | Texkyrumii
IIpumensTH IIPABUIIO
71 | IlepecraHoBKH VPpOK H3y4eHust HOBOro | KOMOMHATOPHOTO YMHOXEHHUS. | Texymuit
Mmarepuasia PacniozHaBaTh 3a/1a4M Ha BBIYHMCIEHUE
72 | IlepecranoBku Ypok-nipakTuKym Yhciia TEPEeCTAHOBOK, pPasMENIeHUH, | Texymmii
COUYETaHMUU u IPUMEHSATH
73 | Pasmemenns VYpok uzydeHust Hoporo | COOTBETCTBYIOIINC popmybL. Texymmit
MaTepuana BprunciaTe  4acToTy  CIIy4arnHOIO
74 | Pa3memenus Ypok obiemeronuueckoii | COOBITHA.  OLEHNBATE  BEPOATHOCTH | Tekymmii

HAITpaBJICHHOCTHU

cnyqaﬁHoro COOBITHSL C IIOMOIIBIO




75 | Coueranus Ypok wu3ydeHHs HOBOIO | YaCTOTBI, YCTAHOBJIEHHOM OMNBITHBIM | Texkynui
Marepuana MyTEM. Haxomute  BepOSTHOCTH
76 | Coueranus YpoK-npakTUKyM ciaydaifHoro coOblTHA Ha oOcHOBe | Texkymuii
KJIACCHUYECKOI0 onpeeIeHus
77 | Pemenue 3anau YpoK-npakTUKymM BepOATHOCTH. IIpuBOIUTE TIpH MEPHI | Tekymuii
JIOCTOBEPHBIX u HEBO3MOKHBIX
78 | OTHOCHTENBHAS YAaCTOTA VpOK M3yueHHs HOBOro | COOBITHH Tekymmit
CIIy4aifHOTO COOBITHS MaTtepuaia
79 | BeposaTHOCTh paBHOBO3MOKHBIX YpoK-npakTUKymM Ocy1uecTBsTh CaMOaHaJIM3 U | Texkymuii
COOBITHIA KOHTPOJIb cBOEH yueOHOI
80 | Pemenue 3amau Ypok-npakTuKyMm ACATCITBLHOCTH. Tekymmit
81 | KontponbHas pabota Ne7 o reme | YpOK KOHTPOJISA, OLIEHKH U Temaruueckuit
«DJIeMEHTbl KOMOMHATOPUKH U KOpPPEKLIUH 3HAaHUN
TEOPUU BEPOSITHOCTEN)
HTorosoe noBropeHue
82 AnreOpanyeckue BbIpaKeHUs 3akpernieHue dopMupoBaHue y yuamuxcs | Texymui
MPAKTUYECKUX HABBIKOB NEeSTENIbHOCTHBIX ~ CIIOCOOHOCTEH K
83 | AnreGpanueckue BbIpaXeHUs YpoK-IpakTUKyM CTPYKTYPHPOBAaHHMIO CHCTEMaTH3aluuM | Tekyruit
M3y4aeMoro MIPEAMETHOTO
84 | AnreGpanueckre BbIpaXeHHs Ypok-npakTUKyM COJZIEPKaHUS; BBINOJNHEHKE | TeKymuii
MpakTUYeCKUX 3aaanuii u3 YMK
85 | YpaBuenus 3akperuieHue Texymuit
IIPAKTUYECKUX HaBBIKOB
86 | YpaBHeHUS YpOK-IpaKTUKYM Texymuii
87 | YpaBHeHus YpOK-IpaKTUKYM Texymuii
88 | Cuctemsl ypaBHEHHHA Y pok-TipakTHKyM Texymmii
89 | Cucrembl ypaBHEHUI YpOoK-IIpaKTUKYM Texymmi
90 | TekcroBble 3a7aun YpOoK-IIpaKTUKYM Texymmi
91 | TekcroBble 3aJaun YpOoK-IIpaKTUKYM Texymmi
92 | TekcroBble 3aJa4n YpOoK-IIpaKTUKYM Texymmi




93 | TekcroBble 3a1a4n Y poK-TIpakTUKyM Texymmii
94 | HepaBeHcTBa YPpoK-IpakTUKyM Texymmit
95 | HepaBeHnctBa Y PpoK-IpakTUKyM Texymmit
96 | HepaBeHnctBa VYPpoK-IpakTUKyM Tekymmit
97 | HepaBeHnctBa Y PpoK-IpakTUKyM Texymmit
98 | ®yukuuK U rpaduKu 3aKperuieHue Tekymmit
MIPaKTUYECKUX HaBBIKOB
99 | OyHkMK U rpaduKH 3aKkperuieHue Texymmit
MIPaKTUYECKUX HaBBIKOB
100 | Ob6obmaroiiee MOBTOPEHUE 3aKkperuieHue Texymmit
MIPaKTUYECKUX HaBBIKOB
101 | MtoroBasi KOHTpPOJILHAS PadoTa | YPOK KOHTPOJIS, OUEHKU U | DopmMupoBaHue y yyamuxcs ymMeHuid | Mtorossiit
KOpPPEKLHUU 3HAaHUI K OCYILIECTBJICHHIO KOHTPOJIbHOM
(GYHKINU; KOHTPOJIb U CAMOKOHTPOJIb
W3y4YEHHBIX [TOHSATUIN: HAIIUCAHUE
KOHTPOJIbHON pabOThI
102 | Utorosslii ypok Ypok KoHTpOIs, oueHKU U | DopmupoBaHue y ydamuxcss yMeHuil | Texymmii

KOpPPEKLIMH 3HAaHUHI

K OCYILECTBIIEHHIO KOHTPOJIBHOM
(GYHKINU; KOHTPOJIb U CAMOKOHTPOJIb
M3YYCHHBIX TOHATUHI
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