KOI'OBY IIIN OB3 r. CoBercka

MepmmHOBa HinHa oAnvcaro unposoi
nognucoto: NepmnHoBa

MwnxainnoBHa HuHa MuxainosHa

PABOYAS ITPOI'PAMMA

Y4eOHOro Kypca «AJredpa»

115t oOyyaromuxcst 7-9 KjaccoB

Coserck 2024



MNOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma mo anredbpe 7-9 kimaccoB A OOyYaromuXxcs C
3aJIep)KKOM TIcMXudeckoro pasButus (nanee — 3[1P) Ha ypoBHE 0CHOBHOTO 00IIIETO
oOpa3oBaHHs TMOATOTOBIEHAa Ha oOcHoBe DenepanbHOTO0 TrOCYIapCTBEHHOTO
o0pa30BaTeIbHOTO  CTaHAapTa OCHOBHOTO o0miero oOpazoBanms ([Ipukas
Munnpocsemienuss Poccum ot 31.05.2021 . Ne 287), ®enepanbHOi
aJanTUPOBAaHHON 00pa30BaTEIBLHON MPOTPpaMMbl OCHOBHOTO 00I1I€T0 00pa3oBaHUs
Ui OOyYaromMXCsl C OTpaHMYEHHBIMU BO3MOXKHOCTSMHU 3710poBbs  ([Ipuka3
Munnpocsenienust Poccun ot 24 Hosiopsa 2022 . Ne 1025), @enepanbHoit paboueit
porpaMMbl  OCHOBHOTO 00miero oOpa3oBaHus IO Y4YeOHOMY TPEAMETY
«Maremaruka», ®DenepanbHOH pabodeil MpPOrpaMMbl IO MaTeMaTHKe IS
OOy4YaromuXCs ¢ 3aJEPKKON MCUXUYECKOTo pa3BuThsi, DenepaabHON MPOorpaMMBl
BOCIIUTAHHUS, C YUETOM PACHPEIEICHHBIX M0 KJIacCaM MPOBEPSEMbIX TpeOOBaHUN K
pesynbTaraMm  ocBoeHus DenepanbHOM  alanTUPOBAHHOM  0Opa30BaTEIbHOM
IpOrpaMMbl OCHOBHOIO O0IIero oOpa3oBaHMs Uil OOy4arolUXCs C 3aJEpPiKKON
MICUXUYECKOTO pa3BuTHA. B paboueld mporpamMme yUT€Hbl HJIEU U TOJOXKCHUS
Konmnenmuu pa3Butusi MaTemaruueckoro oopazoBanus B Poccuiickoit @enepanuu.

OO0mas xapakTepucTuKa y4eOHoro npeamera «MareMmaTuka

VYyebunii mpeamer «Maremartukay BXOAUT B TPEAMETHYIO 001acTh
«Maremaruka u uHpopmatuka». OH crOCOOCTBYET Pa3BUTHIO BBIYUCIUTEILHON
KYJABTYPhl M JIOTMYECKOTO MBIIUICHHS, (POPMUPOBAHUIO YMEHUS IOJIb30BATHCS
aNIrOPUTMaMHU, & TAKXKE MPUOOPETEHUIO NMPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX B
MOBCEIHEBHOM >ku3HM oOy4varomuxcss ¢ 3[IP. YyeOHBIM mnpeameT pa3BUBaeT
MBIILJIEHUE, TPOCTPAHCTBEHHOE BOOOpaxeHHe, (PyHKIHOHAIBbHYIO T'PaMOTHOCTD,
YMEHUS BOCHPUHMMATh M  KPUTUYECKH  aHAJIM3UPOBaTh  HMHQOpMAaIUIO,
MPEICTABICHHYIO B Pa3IMYHBIX (HOpMaX.

OOyueHue mareMaTHke JaET BO3MOXKHOCTh Pa3BUBAaTh y OOYYaIOLIUXCS C
3IIP TouyHyl0, palMOHAJIbHYIO W HMH(POPMATUBHYIO pE4Yb, YMEHHE OTOUpPATH
HauOoJsee MOIXOMAIINE S3bIKOBBIE, CUMBOJIMYECKUE, TpapuuecKue CpeicTBa AJs
BBIPAXKEHUS CYXKJICHUIN U HAIVISITHOTO UX MPE/ICTABICHUSI.

Heo0xoaumbIM KOMIIOHEHTOM O0IIEeH KyJIbTYPbl B COBPEMEHHOM TOJIKOBAHUU
SBISIETCS OoOIIee 3HAaKOMCTBO C METOAAMM IIO3HAaHUS JACHCTBUTEIBHOCTH,
MPEACTABIECHUE O MPEAMETE M METOAAaX MATEMAaTHKH, UX OTIMYUN OT METOJOB
JIPYTUX €CTECTBEHHBIX M T'YMaHUTapHBIX HAyK, 00 OCOOEHHOCTSX NPUMEHEHUS
MaTeMaThKy JUIsl PELIeHUsT HAyYHbIX M MPUKIAIHBIX 3a7ad. Takum o0pasom,
MaTeMaTU4ecKoe 00pa3oBaHHE BHOCUT CBOM BKJIaa B ¢GopMUpoBaHHE OOIIeH
KYJIBTYpbI YEIOBEKA.

N3yyeHne MareMaTHKU TaKke CHOCOOCTBYET 3CTETHMUECKOMY BOCIUTAHHUIO
YEJI0BEKA, MOHUMAHUIO KPACOThl M M3AIIECTBA MATEMaTUYECKUX PACCYXKICHHM,
BOCIPUATHIO TEOMETPUUECKHUX (OPM, YCBOSCHHUIO UIEU CUMMETPHH.



[IporpamMma oTpakaeT coaepkaHue oOydeHus npeamery «MaTtematuka» c
y4eToM O0COOBIX 00pa3oBaTelibHbIX MOTpeOHOcTel oOyvaronuxcss ¢ 3IIP.
OBnagenue ydyeOHbIM mpeamMeToM «MaremaTthka» MpeACTaBISIEeT ONPEICICHHYIO
cnoxkHocTh A yuanuxcs ¢ 3[1P. V¥V oGyuaronuxcst ¢ 3[1P Hanbosee BhIpakeHbI
OTCTaBaHUS B PAa3BUTHHM CIIOBECHO-JIOTMUYECKUX (OPM MBIIUICHUS, [O3TOMY
abCTpaKTHbBIC U OTBJICUYCHHbBIE KATETOPUM UM TPYAHOJIOCTYIHBI. B Toke Bpems mpu
CHeUaIbHOM 00yYE€HUU 00YyYaroluecs MOTYT BBITIOJIHATD 3aJaHuUs 110 aITOPUTMY.
OHM BOCHPUMMYMBBEI K MOMOILIM, MOTYT BBINOJHUTH NMEPEHOC HA AHAIOTHYHOE
3aJJaHUEe YCBOCHHOTO crocoba pemieHus. CHIDKEHHE Pa3BUTHUS MBICTUTEIbHBIX
omepanui M 3aMEIJICHHOE CTAHOBJIICHUE JIOTMYECKMX JEHUCTBUM IIPUBOIAT K
HEJIOCTATOYHOM  OCMBICIICHHOCTH  COBEPIIAEMBIX  YYEOHbIX  JEeUCTBUNA. Y
oOy4JaromMxcs 3aTPyJHEHbl CYETHBbIE BBIUMCIEHUS, MPOU3BOAMMBIE B yme. B
MHACHMEHHBIX BBIYUCIICHUSX OHU MOTYT MPOIYCKATh OJWH U3 MPOMEKYTOUYHBIX
maroB. [Ipu pabore ¢ YUCIOBHIMU BBIPAKEHUSIMH, BBIYMCICHHEM WX 3HAYCHUS
MOTYT HE€ YJIEp)KHUBaThb NPaBUJIbHBIA TOPSAOK aAeicTBuil. [lpum ynpouieHuu,
npeoOpa3oBaHuU BbIpakeHUM yuamecss ¢ 3P He MOryT caMOCTOSITENBHO
IPUHATH PELICHUE O MOCIEA0BATEILHOCTH BBIIIOIHEHUS elCTBUIM. KOHKpETHOCTh
MBIIIUIEHUSI OCJIOXKHSET YCBOCHHSI HaBbIKa PEIICHUS YpPABHEHWM, HEPABEHCTB,
CUCTEeMbI ypaBHEHUI. VIM ManogocTynHo coBepiieHre 00paTUMbIX ONEPALIUH.

Huszkuii  ypoBeHb pa3BUTHS JIOTUYECKUX OIEpaluil, HEIO0CTaTOYHAas
00OOILIEHHOCTh MBIIUICHHUS 3aTPYIHAIOT HW3ydeHue TeMbl «DyHKIUU»: 1pH
onpefeneHu (PYyHKIMOHAIBHOW 3aBUCUMOCTH, NPHU ONUCAHUU TpauuecKoit
CUTYyalluM, UCIOJIb3ysd T€OMETPUYECKHM, anredpandeckuii, (QyHKIIMOHAIbHBIN
a3bIku. Hepenko yuwaniuecss He BUAST Pa3HULBI MEXAY OO0JACThIO ONpeneNeHUs
(GyHKUMU U 00JIaCThIO 3HAYEHUH.

Pewenue 3amau conpspkeHO ¢ TPYIHOCTAMHU O(OPMIIEHHSI KPAaTKOM 3amucH,
IPOBEICHHS]  AaHANM3a  YCJIOBHMS  337a4d,  BBIJACJIECHHS  CYLIECTBEHHOTO.
Oo6yuaroriuecss ¢ 3IIP 3arpyasstoTcs caenaTh yMO3aKIOYEHHE OT OOIIero K
YaCTHOMY, HEPEJKO BBIOMPAIOT HEpAlMOHAJbHBIE CIIOCOOBI pEIIeHUs, HWHOTIA
OTPaHUYMBAIOTCS] MAHUITYJISIIUSIMU C YUCIIAMU.

[Ipu w3yueHun reomeTpuueckoro wMarepuana oOydaromuecs ¢ 3IIP
CTAJIKHUBAIOTCS C TPYAHOCTbIO  JENaTh JIOTMYECKUE  BBIBOJBI, CTPOUTH
NOCJIEIOBATENbHbIE paccykaeHus. HenpouHele 3HaHHWA OCHOBHBIX TEOPEM
r€OMETPUU TMPUBOAUT K OIIMOKAM B pEUICHMHM T'E€OMETPUYECKUX 3a/]au.
OOyuaroiuecs MOTYT TOJAMEHUTH (POPMYITY, HEIPaBUILHO MPUMEHUTH Teopemy. K
CEpbE3HbIM OIIMOKaM B pEHIeHUH 3aJady MPUBOIAT HEAOCTATOYHO PAa3BUTHIE
IPOCTPAHCTBEHHBIE Mpe/IcTaBleHUs. VIM CI0KHO BBIMOJHUTH YEPTEK K YCIOBHIO,
B ITUCbMEHHBIX pab0TaX OHU HE MOTYT MPUBECTU OOBICHEHHE K UEPTEKY.

ToyHOCTH 3allOMUHAHUA W BOCIPOM3BEJEHUS Y4EeOHOro MaTepuaa
CHIDKEHBI 10 MPUYKHE cI1a00CTH MHECTHUYECKOH AESITeNbHOCTH, CyKEHUs: o0beMa
namsati. OOyuarommmes ¢ 3[IP tpeOyercss Gombiie BpeMEHH Ha 3aKperuieHue
MaTepHuaa, akTyaau3alns 3HaHUM 110 ONOpe MPU BOCIPOU3BEICHHH.



Jlng mnpeononeHuss TPYAHOCTEW B UW3y4eHHH Y4eOHOro mpeaMera
«MartemaTuka» HeoOXoAauma ajanrtanuss o0beMa U XapakTepa y4eOHOro
MaTepyaja K II03HABaTEIbHBIM BO3MOXHOCTAM ywamuxcsa ¢ 3IIP. Crnepyer
y4eOHBII MaTepuasl MPENOJHOCUTh HEOONBIIMMHU MOPLUUAMHU, YCIOXKHSIS €ro
IOCTEIIEHHO, M3bICKUBATh CIOCOOBI aJanTaldy TPYIHBIX 33JaHUNA, HEKOTOpPbIE
TEMBbl J1aBaThb KaK O3HAKOMMTENBHBIC; MCKIIOYaTh OTHCJIbHBIC TPYAHBIC
JI0Ka3aTeJIbCTBA; TEOPETUUYECKUH MaTepuall pEKOMEHIYETCsl U3y4aTh B IIPOLIECCE
NPAKTUYECKON JIEATEIbHOCTH MO peleHuio 3aaad. OpraHu4eckoe €IUHCTBO
IIPAKTUYECKOM W YMCTBEHHOW JAESTEIBHOCTH YYalIUXCS HA YpOKaxX MaTEMATHKH
CIIOCOOCTBYIOT ~ IPOYHOMY M CO3HATeIbHOMY  YCBOGHHIO  0a3MCHBIX
MaTeMaTUYECKUX 3HAHUW U YMECHUM.

IlpuMmepHble BHABI JeATeqabHOCTH oOy4yawomuxcs ¢ 3IIP, oOyciioBiieHHBbIE
0co0bIMH  O0Opa3oBaTeJIbHBIMH  INOTPEOHOCTAMHM W olecneyuBaKOLIHe
OCMBICJICHHOE  OCBOCHHE  CO/lepKaHMM  O00pa3oBaHUsi MO  NpeAMeTy
«MaremaTuka»

Conepxanue BUIOB JearesibHOCTH oOyyatomuxcs ¢ 3I1P onpenensercs ux
0COOBIMH 00pa30BaTENbHBIMU MOTPEOHOCTAMU. [IOMUMO MIMPOKO HUCIOIB3YEMBIX B
OAOIT OO0 o6mux namas Bcex OOy4YalOMMXCS BUJIOB JCSTEIBHOCTU CIEIYET
YCUJIUTh BUJABl JEATEIBHOCTH CHEeUU(PUUHBIE JUIs JaHHOW KaTeropuu JeTei,
o0ecreurBaIIie OCMBICIEHHOE OCBOEHHE COJAEp)KaHUSA OOpa3oBaHHs IO
IPEAMETY: YCWICHHE IMPEAMETHO-IIPAKTHUECKONW AEATENBHOCTH C aKTHBHU3aLUEH
CEHCOpPHBIX CHCTEM; YEpEJOBAaHUE BHUAOB JEATEIBHOCTH, 3aJCHCTBYIOIINX
pa3IuYHbIE CEHCOPHBIE CUCTEMBI; OCBOCHHME MaTepuajga ¢ ONOpPOM Ha alfOpUTM;
«TOUIArOBOCTh» B M3YyYEHUHM MaTepuasa; WCIOIb30BaHUE JOMOJHUTEIbHOU
BU3YaJIbHOM OMOpPBI (CXEMBI, IAOJIOHBI, OMOPHBIE TAOJIMIIbI); PEYEBOM OTYET O
npolecce W pe3ysbTare ACSTENbHOCTH; BBINOJHEHHUE CHEUUaIbHBIX 3aJaHuM,
00€eCMeYnBaIOIINX KOPPEKLUIO PETYIISAINN y4eOHO-I03HABATEIBHOM €SI TEIbHOCTH
Y KOHTPOJIb COOCTBEHHOTO pe3yibTaTa.

st obyuaromuxcsi ¢ 3P cyiecTBEeHHBIM SIBIISIFOTCSI MPUEMBI pabOTHI C
JIEKCUYECKUM MarepuaioM no mnpeaMmery. IIpoBoautcs crnemnuanbHas padborta 1mo
BBEJICHUIO B aKTHUBHBII CJIOBaph 00YYaIOIIUXCSI COOTBETCTBYIOIIEH TEPMUHOIOTHH.
N3ydyaemble TEepMUHBI BBOJATCS HA IMOJUCEHCOPHOW OCHOBE, 0O0s3aTesbHa
BU3YyaJlbHAsI MOJJIEP’KKA, aJrOPUTMbI pabOThl C ONpEAeIEHUEM, OMOPHBIE CXEMBbI
JUISL aKTyaJIn3aluy TEPMHUHOJIOTUN.

Anrebpa sBISETCS OJHHUM M3 OIMOPHBIX KYpCOB OCHOBHOM IIKOJBI: OHA
o0ecnieunBaeT M3y4yeHUE APYTUX AUCLUMIUINH, KaK €CTECTBEHHOHAYYHOIrO, TaK M
IYMaHUTAPHOTO IMKJIOB, €€ OCBOEGHHWE HEOOXOIMMO Uil  MPOAOTKEHUS
oOpa3oBaHUs M B TMOBCEIHEBHOM XW3HU. Pa3zButue y 0O0ydarolmuxcsi Hay4HbIX
MpeICTaBICHUM 0 MPOUCXOXKICHUU
U CYIIHOCTH airedpanyeckux adCTpakiui, cnoco0e OTpa)KeHUs MaTeMaTH4eCKOu



HAyKOHM SIBJICHUW W TPOIECCOB B MPHUPOJEC M OOIIECTBE, POJM MATEMATHUYECKOTO
MOJICIMPOBAaHUSI B HAYYHOM [IO3HAaHUM M B TMPAKTUKE CIOCOOCTBYET
(GbopMHPOBAaHUIO HAYYHOTO MUPOBO33PEHUSI U KAUYE€CTB MBIIUICHUS, HEOOXOIUMbIX
JUIsL aJanTalid B COBpeMEHHOM mudpoBoM oOmectBe. M3ydenune anreOpsb
€CTECTBEHHBIM 00pa3oM 0OecreurnBaeT pa3BUTUE YMEHUS HAOII0AaTh, CPABHUBATD,
HaXOJIUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIUICHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBaTh CBOM JEHUCTBUSI U BBIBOABI, (HOPMYIUPOBATH
yrBepxaAeHus. OcBOeHHE Kypca anreOpbl 00ecredrBaeT pa3BUTUE JIOTUYECKOTO
MBIIICHUAS OOYYalOIUXCSA: OHU HCIONB3YIOT JEAYKTUBHBIE W WHIyKTUBHBIC
paccyxaeHusi, 0000IIeHNe M KOHKPETH3allMio, a0CTparupoBaHHE U AHAJIOTHIO.
OOyuenune anrebpe MpeanojaracT 3HAUYUTENbHBIM OOBEM CaMOCTOSITEILHOM
JESTENIBHOCTH  OOYYaloIIUXCsl, TMOATOMY CaMOCTOATENIbHOE peIIeHUuEe 3aaad
€CTECTBEHHBIM 00pa30M SBIIACTCS pean3aIiueil IesATeIbHOCTHOTO MPHUHITUIIA
oOyJeHus.

B cTpykType mporpammbl yueOHOTo Kypca «AJredpa» OCHOBHOM IIKOJIBI
OCHOBHO€ MECTO 3aHHMAIOT COJIepP)KaTeIbHO-METOANYECKre JMHuM: «Yucina u
BBIYHCIICHUSY; «AJreOpandeckue BBIPAXKECHUS»; «YPAaBHEHUS W HEPABEHCTBAY;
«Dyukmumy. Kaxmas u3 3TuX comepkaTeIbHO-METOANYCCKUX JIMHUN Pa3BHUBACTCS
Ha MPOTSHKEHUH TPEX JIET U3yUYEeHUs Kypca, ECTECTBEHHBIM 00pa3oM IMEeperuieTasch
U B3aUMOJICUCTBYS C JAPYIMMH €ro JUHHUSIMH. B Xoje wu3ydeHus Kypca
OOYJarOIIMMCST TIPUXOIUTCS JIOTHYECKH PACCYXKIaTh, MCIOJIb30BaTh TEOPETHUKO-
MHO>KECTBEHHBIN S3BIK. B CBsI3W ¢ 3TUM 1menecooOpa3HO BKIIOYUTH B MPOTPAMMY
HEKOTOpPBIE OCHOBBI JIOTMKW, TPOHU3BIBAIOIINE BCE OCHOBHBIC DPa3zcibl
MaTeMaTUYECKOro o0pa3oBaHusl U CIOCOOCTBYIOIIUE OBIAJEHUIO O0YyYaIOIUMUCS
OCHOB YHHBEPCAJILHOTO MAaTEMAaTHYECKOT0 s3bIka. TakuM 00pa3oM, MOXKHO
YTBEP)KIaTh, YTO COACPKATEILHONM W CTPYKTYPHOM OCOOCHHOCTBIO Kypca
«Anrebpay SBISETCS €ro UHTErPUPOBAHHBIN XapakTep.

Conepxxanue nmHUM «Yuclia W BBIUUCICHUS» CIYKUT OCHOBOW IS
JTATbHENIIer0 U3y4YeHUs] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYyYaIOIIUXCS
JIOTUYECKOTO MBINIJICHUS, JOPMUPOBAHUIO YMEHHUS MOJIH30BATHCS aJrOPUTMaMHU, a
TaK)Xe MPHOOPETCHHUIO MPAKTHUECKUX HABBIKOB, HEOOXOIUMBIX JIJIsi TIOBCETHEBHON
KU3HH. PazBuTHE MOHATHS O YKUCIIe B OCHOBHOM IIKOJIE CBSA3aHO C PAIMOHAIBHBIMU
U UppAlMOHAIBHBIMH  4uCIaMH, (OPMHUPOBAHHMEM  TPEACTABICHHA O
JEHCTBUTEIILHOM 4YHCJIE. 3aBEepIICHUE OCBOCHUS YHCIOBOW JIMHUM OTHECCHO K
cTaplieMy 3BeHY 00111ero 00pa3oBaHuUsl.

Conepxanue JABYX  alreOpaviyecKux JIMHUH —  «Ajrebpanueckue
BBIPOKCHHS» W «YPAaBHCHHS M HEPABEHCTBa» CIOCOOCTBYET (OPMHPOBAHUIO Y
00yJarommxcs MaTeMaTHYECKOro armapara, HeoOXOAMMOro Ui pElICHUs 3a1ad
MaTEeMaTHKH, CMEXKHBIX IPEAMETOB M IPaKTUKO-OPHCHTHPOBAHHBIX 3aaad. B
OCHOBHOW IITKOJI€ Y4YEOHBIH Marepuan TPYNIUPYETCS BOKPYT PaIMOHATBHBIX
BBIpaKEeHMA. AnreOpa JEMOHCTPUPYET 3HAYEHWE MATEMAaTUKH KakK s3bIKa IS
MOCTPOCHUSI MAaTeMAaTHYECKUX MOJIEIC, OMHUCAHWsI TIPOLECCOB W  SIBJICHUMN
peanpbHOrO Mupa. B 3amaum oOydeHuss anreOpe BXOIAT TakKe HdalbHEHIIee



pa3BUTHE QJITOPUTMHUYECKOTO MBIIUICHHUS, HEOOXOIMMOTr0, B YaCTHOCTH, IS
OCBOCHMSI Kypca HH(POPMATUKH, ¢ OBJIAJICHUE HABBIKAMH JI€TYKTUBHBIX
paccyxnenuii. [I[peoOpazoBaHrie CUMBOJIBHBIX ()OPM BHOCHUT CBOM crieliupUUECKUii
BKJIAJl B Pa3BUTHE BOOOPAKEHHUS, CIOCOOHOCTEN K MaTEMaTUYECKOMY TBOPUYECTRBY.
Conepxxanue  (QyHKIHMOHAIbHO-TpaUUYECKOM  JIMHUM  HalleJIeHO  Ha
MOJIyYeHHUE IKOJIbHUKAMH 3HAHUM 0 (PYHKIMSAX KaK BaKHEHIIe MaTeMaTHuyecKon
MOJIeNIM /I OMHMCAaHUsI U UCCIEAOBAHUS Pa3HO-00pa3HbIX MPOIIECCOB U SIBJICHUMN B
npuposie U obmiectBe. M3yueHue 3TOro marepuana CHoCOOCTBYET Pa3BUTHIO Y
OOyJaroIMXcsi YMEHHUS UCTIOB30BaTh PA3INYHBIC BRIPA3UTEIIBHBIE CPEIICTBA S3bIKA

MaT€MaTUKH — CJIOBECHbIC, CHMBOJMYECKHE, TIpauueckue, BHOCUT BKJIaa B
dbopMupoBaHUE TIPECTABICHU O POJM MAaTEMaTUKU B Pa3BUTUU LUBUIM3AIUHN U
KYJIbTYpBL.

QenepanbHas IporpaMma INPEIyCMaTPUBAET  BHECEHHE  HEKOTOPBIX
U3MEHEHUI: YMEHbIIEHHE O00beMa TEOPETUYECKUX CBEJIEHUI, BBIHECEHUE
OTACNBHBIX TEM WJIM UEJNbIX pa3lejIoB B Marepuayibl JUisi  0030pHOrO,
O3HAKOMMTEJIBHOTO U3yUECHHS.

N3meHeHus mporpamMmsl o ajredope B 7-9 kiaaccax

B 03HaKOMHUTEIBPHOM IUIAHE PEKOMEHIYETCS H3y4yaTh CIEAYIOIIHE TEMBI:
«HppanuoHaibHbIE qHCIIA. JleiCTBUTEIbHBIE qUCIIAY, «CpaBHeHHE
NEHCTBUTENBHBIX 4YMCEN, apu(MeTHYecKHue JEUCTBUA C JAEHCTBUTEIbHBIMU
yucinammuy, «HaxoxaeHue nNpUOIMKEHHBIX 3HAYEHUM KBAJAPATHOTO KOPHS,
«Teopema Bwuera», «Pemennuss ypaBHEHHWH TpETbEW M YETBEPTOM CTENECHEU
pasoKeHUEM Ha MHOKHTE, « DyHKImsA y =yX U ee rpadux», «[lorpemHocTs u

TOYHOCTh MPUOTIKeHUSY, «UeTHble U HedeTHbIe (yHKIUN», «DyHKIus y=x"»,
«Dynkuus y= ax?, ee rpaduk u cBoiictsa. ['paduku Gpynkumii y= ax® + n u y=a(x-
m)?, «YpaBHeHHE ¢ AByMs IIEPEMEHHBIMU U €ro rpadux», «'paduueckuii crocod
pEIIeHUs] CHCTEMbl ypaBHEHHi», «/300pakeHue dIeHOB apuPMETHUYECKON u
F€OMETPHUUECKON MPOrpecCUid TOYKaMHU HAa KOOPJMHATHOM IUIOCKOCTH. JIMHEWHBIN
Y DKCIIOHEHIMAIBHBIN poCT. CIIOXKHBIE POLIEHTHD».

CrenyeT yMEHBIIMTH KOJWMYECTBO YAaCOB HAa HM3ydeHUE TeM: «DOopMysbi»,
«JloKa3arenbCTBO TOXKIAECTBY», «JIMHEWHOE ypaBHEHUE C JABYMsI HEU3BECTHBIMUY,
«I'paduk nMHEHHOrO ypaBHEHUsT C JByMs NepeMeHHbIMU», «['paduueckoe
pELIEHUE JIMHEWHBIX YPaBHEHWW W CHUCTEM JIMHEMHBIX ypaBHEHHI», «CBOWCTBa
KBaJPaTUYHON PYHKIIUNY.

BricBoOOIMBIIMECST YaChl PEKOMEHJYETCS HCIOJIb30BaTh: IS JIy4IlIeH
npopaOOTKu Hambojee BaXXHBIX TeM Kypca: «PemieHue ypaBHeHMiD», «PemieHue
cucteM ypaBHeHU», «CoBMECTHbIE JIEHCTBUA C ApoOsimu», «lIpumeHenue
CBOMCTB apu(METHUECKOIO KBaIPaTHOI'O KOPHsI»; HAa IOBTOPEHUE, PELLICHUE 3aad,
npeoOpa3oBaHue BhIPAKEHUM, a TAKKe Ha 3aKpeIJICHHE W3YYeHHOT0 MaTepuaa.

MecTo yueOHOTro Kypca B y4eOHOM ILIaHe

CornacHo y4yeOHOMYy IUIaHy B 7-9 Kilaccax H3y4yaeTcs YYEOHBIA Kypc
«Anrebpa», KOTOpBIM BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3/ieiibl COJEp KAHUS:



«Uucma w BBIUKACIEHUSN», «ANTEOpandecKue BBIPAKEHUS», «YPAaBHCHHUS U
HEpaBEHCTBAY, « DYHKIIHH.

Ha m3ydenne yueOHOrO Kypca «Anredpa» oroautcs 306 yacoB: B 7 Kiacce
— 102 ygaca (3 ygaca B Hemeno), B 8 kimacce — 102 ygaca (3 yaca B HeAeno), B 9
kimacce — 102 ygaca (3 yaca B HEZIEIIO).

COHAEPXXAHUE YYEBHOI'O KYPCA «AJIT'EBPA» (IIO T'OAAM OBYUEHU )

7 KNTACC

Yuciia 1 BbIYMCTICHUS

JpoOu OOBIKHOBEHHBIE U AECCATUYHbBIC, EPEXO] OT OAHOWU (DOPMBI 3aAMKCH
npobeit k gpyroil. IloHsTwe palMOHaIBLHOTO 4YHCa, 3aluCh, CpPaBHEHUE,
YHOPSAJOYMBAHUE  pAlMOHANBHBIX 4uced. ApudmMmernyeckue JEUCTBHUS €
palMOHAIIBHBIMU YUCIaMU. Pemienue 3aiay U3 peajibHOM MPaKTUKU HA YacTH, Ha
TpoOH.

Crenenb C HaTypajJbHBIM [IOKa3aTeJieM: OINpeAeTeHHue, IpeodpazoBaHUe
BBIPA)KEHUI Ha OCHOBE ONPEIENICHUS], 3alIUCh OOJIBIINX YUCEIL.

[TpoueHTsl, 3anKuch NPOIEHTOB B BUAE ApoOU U JIpOOH B BHJIE€ MPOLCHTOB.
Tpu OCHOBHBIE 337]a4X Ha ITPOLICHTHI, PEILIEHUE 33/1a4 U3 PEAIbHON ITPAKTUKH.

[IpuMeHeHrnEe TPU3HAKOB JEIMMOCTH, pa3JIOKEHUE Ha MHOXHUTEIH
HATypaJbHbIX YUCEIL.

PeanbHble  3aBUCMMOCTH, B TOM 4Hcle TpsMas U oOparHas
MPONOPIIMOHATIEHOCTH.

AJire0panvecKue BbIPaKeHUs!

IlepeMeHHBIE, UNCTOBOE 3HAYEHHUE BBIPAXKEHUS C MIEPEMEHHOM. JlomycTrmMble
3HaueHus nepeMeHHbIX. [IpeacTaBieHre 3aBUCUMOCTH MEKAY BEIMUYMHAMH B BUJIE
(dbopmyiibl. Beruucienus no gpopmysam.

[IpeoOpazoBanrie  OYKBEHHBIX  BBIPAKECHHM, TOXKICCTBEHHO  pPaBHbBIE
BbIpAKEHUS, PAaBUIIa IPEOOpPa30BaHUs CyMM U IPOU3BEICHUMN, IPAaBUIIa PACKPBITHS
CKOOOK U MPUBEJCHHS OJOOHBIX ClIaraeMbIX.

CBolicTBa CTENEHH C HATYPAJIBHBIM ITOKA3aTEIIEM.

OpnHounensl 1 MHOTOWIEHbl. CTeneHs MHOrouieHa. CiiokeHue, BBIUYUTaHHE,
YMHOKEHHE MHOTIOWICHOB. @OpMyJbl COKPAIIEHHOIO YMHOXKEHUS: KBaapar
CyMMBbl M KBaApar pasHocTH. PopMmyna pa3HOCTH KBajapaToB. PaznoxxeHue
MHOTOWICHOB Ha MHOXHUTEIH.

YpaBHeHus

VYpaBHeHUEe, KOpEHb YpaBHEHMs, MpaBuiia NpeoOpa3oBaHMs YpaBHEHMS,
PaBHOCUJIBHOCTb YPaBHEHHU.

JIuHenHOe ypaBHEHHE C OJHOW IEPEMEHHOW, YMCIO KOPHEH JIMHEWHOIO
YpaBHEHUS, pELIECHUE JIMHEWHbIX ypaBHeHUH. CocCTaBleHHE YpaBHEHUH IO
YCJIOBHIO 337a4u. Perenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO YPAaBHEHUM.

*JluHelHOE ypaBHEHHME C JBYMs NMEPEMEHHBIMH M ero rpaduk *. Cucrema




JIBYX JIMHEWHBIX YPAaBHEHUH C IBYMS IEPEMEHHBIMU. Pemenue cucrteM ypaBHEHUN
criocoO0OM MOACTaHOBKU. llpuMepsl pemieHusi TEKCTOBBIX 3alad € IOMOIIBIO
CUCTEM YPAaBHECHH.

DOyHKIMHA

KoopanHara ToukM Ha mpsaMol. YwucimoBele npoMexXyTKU. PaccrtosHue
MEXIy ABYMS TOUKaMU KOOPJIMHATHOMN MPSIMOMU.

[IpsimoyronpHast cucrema koopauHat, ocu OX u Oy. AGcuucca U opauHara
TOYKU Ha KOOpAMHATHOU TutockocTu. [IpumMeps! rpadukoB, 3aqaHHBIX (HOPMYTaMH.
Yrenue rpadMkoB peanbHbIX 3aBUCHMOCTEH.

[lousite ¢ynkuun. ['paduk dynkiuun. CpolictBa ¢yHkumil. JluHelinas
¢ynkuus, e€ rpapuk. I'paduk dynkmum y = kX + b. *I'paduyeckoe pemeHue
JMHENHBIX YPAaBHEHUI M CUCTEM JIMHEUHBIX YPABHEHUN ™.

8 K/TACC

Yuciia u BBIYMCTICHUS

KBagpatHeiii kopenb u3 uucina. *[loHsiTue 00 MppalMOHAIBHOM YHCIE.
Hecarnunbie NPUOIMKEHUS VppaLMOHAIBHBIX qyucen™. CaoiicTBa
apu(pMETUYECKUX KBaJPAaTHBIX KOpHEH M HX MNPUMEHEHHE K MpeoOpa3OBaHUIO
YHUCJIOBBIX BBIPAXKEHUM U BbIUUCICHUSAM. *J[efiCTBUTENbHbBIE YK CIa™.

Crenenb ¢ LenbpIM MoKa3aTesaeM U e€ cBoiicTBa. CTaHAapTHAs 3alUCh YHCIIA.

AJire0panvecKue BbIPaKEeHUs

KBamparHeii  TpéXwieH; pa3loKeHUWE KBaAPAaTHOrO TpEXWIEHa Ha
MHOKUTEJIH.

AnreOpandeckas apoOb. OCHOBHOE CBOWCTBO alreOpanyeckoi Japoowu.
CnoxeHve, BBIYUTAHHE, YMHOXEHHE, JCJIeHHE alreOpandecKkux ApoOei.
PanronanbHbIe BhIpaXXEHHUS U UX TPeoOpa3oBaHue.

YpaBHeHMs U HEPABEHCTBA

KBanparHoe ypaBHeHMe, popMysia KOpHEN KBaApaTHOro ypaBHeHus. *Teopema
Buera*. Pemenue ypaBHeHMId, CBOASIIMXCS K JIMHEHHbIM U  KBaJpaTHBIM.
[Ipocteiime qpoOHO-paOHAIEHBIE YPaBHEHMUSI.

*T"padmueckas nHTEpHpETALNS YPABHEHUH C BYMS IEPEMEHHBIMU U CUCTEM
JUHEWHBIX YpPAaBHEHHN C JByMs NepeMEHHbIMU™. [Ipumepnl pelieHHs CUCTeM
HEJIMHENHBIX YPABHEHU C IBYMs IEPEMEHHBIMU.

Pemennie TeKCTOBBIX 3a71a4 aaredpanyecKuM crocoooMm.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEHCTBO ¢ OJIHOM NEPEMEHHOM.
PaBHOCWMIIBHOCTE HEpaBEHCTB. JIMHENHBIE HEPABEHCTBA C OJAHOM IEPEMEHHOM.
CucTeMbl JIMHEHHBIX HEPABEHCTB C OJJHON EPEMEHHOM.

DOyHKIUU

[lonsitue ¢ynkuuu. OO6macTb ONpeneneHruss W MHOXKECTBO 3HAUCHHM
byukiuu. CiocoOsl 3aaHus PYHKIIHM.

I'paduk pynkiuu. Yrenne cBoicTB ¢dyHkiuu mno e€ rpaduxy. [Ipumepsi
rpadukoB GYHKIHMA, OTPaXKaIOIIUX peabHbIE MPOIECCHI.

OYHKIMK, OIHUCHIBAOIINE TMPSMYI0 M OOpaTHYIO MNpPONOpPLUHUOHATIbHBIE



3aBUCUMOCTH, UX rpaduku. DyHKIUU Y = X2, y = X3, y = \f_x’ y =

e

*['padprueckoe perieHre ypaBHEHUN U CUCTEM YpaBHEHHIT™.

9 K/TACC

Yuciia ¥ BIYMCICHUSA

PannonanpHbie yncna, *uppalmoHalibHbIE YKCIia, KOHEYHbIE U OECKOHEUHBIE
JeCATUYHBIE ApoOUr. MHOXKECTBO IEUCTBUTEIIbHBIX YUCEI; ACHCTBUTEIbHBIC YHCIIA
KaKk OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEK]Iy MHOKECTBOM JICUCTBUTEIBHBIX YHCENI U KOOPAUHATHOM MPSMOM.

CpaBHeHHE JEHWCTBUTENBHBIX YHUCEN, apU(PMETHUECKUEe JEHCTBUS C
JEUCTBUTENLHBIMU YHCIIAMU™.

Pa3mepsl OOBEKTOB OKpYKAIOUIETO MHpA, IJIUTEIBHOCTh MPOLECCOB B
OKPY’KaIOIIEM MHUpE.

[TpubnnxE€HHOE 3HaYEHUE BETMYMHBL, TOYHOCTh MPpUOIMKeHus1. OKpyrieHue
yucen. [Ipukuaka u oueHKa pe3yJbTaTOB BEIYMCICHHMN.

YpaBHeHMs U HEPABEHCTBA

JIuneniHO€e ypaBHEHME. Penenne ypaBHEHHM, CBOJSIIMXCS K IUHEUHBIM.

KBagpaTHoe ypaBHeHue. Penienue ypaBHEHNN, CBOAAIIMXCSA K KBaAPATHBIM.
bukBanpaTtHoe ypaBHeHue. *[Ipumepsl pelieHus ypaBHEHUN TPEThe U 4eTBEPTOU
CTETeHEH pa3oKeHneM Ha MHOXKUTEIN™.

Pemenne qpoOHO-panimoHAIbHBIX YpaBHEHUH.

Pemennie TeKCTOBBIX 3a/1a4 alreOpandeckuM METOIOM.

VYpaBHeHHE C ABYMsI EPEMEHHBIMHM U ero rpaduk. Pemenue cuctem AByx
JIMHEMHBIX YPABHEHUN C IByMs [IEPEMEHHBIMU. PellieHne cucTeM IByX ypaBHEHHU,
OJIHO M3 KOTOpbIX JIMHEHHOE, a Apyroe — BTOpoil creneHu. ['paduueckas
WHTEPIIPETALNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Petienne TEKCTOBBIX 3a/1a4 alNreOpandyecKuM CrocoooM.

UucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemenne nuHENWHBIX HEPABEHCTB C OJHOW NepeMeHHOM. Pemienue cucrem
JUHEWHBIX HEPABEHCTB C OJHOW TNepeMeHHOW. KBaapaTHble HEpPaBEHCTBA.
['padrueckas wHTEpHpeTanyss HEPABEHCTB W CHUCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMH.

DOyHKIUU

KBagpatnunas Qynkius, e€ rpadux u cBoiictBa. [lapabona, KoopauHATHI
BEPIIMHBI TapabOIIbl, 0Ch CAMMETPHUH MAPaAOOJIBI.

'padpuxn yHKIMIL: y = kx, y = kx + b, y = X%
y = Jx Y = k M HX CBOWCTBA.

X

Yucaosble NM0OCJIeI0BATEILHOCTH U IIPOTPECCHH

[ToHATHE YKCIIOBOM NOCIENOBATENBHOCTH. 3aJaHHUE IMOCIEAOBATEIbHOCTU
pekyppeHTHO popMyoit u popmysioi N-To dieHa.

Apudmernueckass U reomeTpuueckas nporpeccuud. @opmyibl N-ro 4ieHa



apu(pMeTHYeCKON U TEOMETPUUYECKOM MPOrpeccuii, CyMMBbI MEPBBIX N UJICHOB.

*N3o0pakeHne 4ICHOB apu(PMETHUECKOW W T€OMETPUUECKON Mporpeccuit
TOYKaMHU Ha KOOPAMHATHOM IIOCKOCTH. JIMHEWHBIN M 3KCIIOHEHUHUAIBHBIA POCT.
CI10HBIE TIPOLICHTBHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI
YYEBHOT'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS MpOrpamMmbl y4yeOHOro Kypca
«Anrebdpa» XapaKTepU3yIOTC:

1) naTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY W HACTOSLIEMY POCCUHMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTHOKEHUSIM  POCCHUHCKHX
MaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IMIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHMKEHHUM B IPYIUX HayKax U MNPUKIAJAHBIX chepax;

2) rpa;kaIaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHWHA U peau3alii ero
npaB, TPEICTABICHUEM O MaTEMaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS
pa3IMuYHBIX CTPYKTYp, SBJICHHUH, IpOLEAyp I'pa)xJAaHCKOro o0IiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 0OCYKACHUIO 3TUUECKHUX MPOOJIeM, CBI3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUN HAyKd, OCO3HAHUEM Ba)KHOCTH
MOPAJILHO-3THYECKUX MPUHIUIIOB B AEATEIBHOCTH YYEHOTO;

3) TpyAOBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBJICHHOCTH, OCO3HAHMEM BAXKHOCTH MaTEMaTHYECKOTO
oOpa3oBaHUsI Ha MPOTSHKEHUM BCEHM JKU3HU MJis yCHEIIHOM NpodeccruoHambHOU
NEATEIbHOCTH W Pa3BUTHEM HEOOXOJUMBIX YMEHHI, OCO3HaHHBIM BBIOOPOM U
MOCTPOCHUEM MHANBHUAYAIbHON TPAeKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JTMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTENH;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTEeMaTUYECKUX OOBEKTOB, 3ajay, pPEUIeHUH, pacCyX JACHUM, YMEHUIO BUIECTh
MaTEeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NO3HAHMSA:

OpUEHTalMel B JCATEIbHOCTH HA COBPEMEHHYIO CHCTEMY Hay4YHBIX
MPEICTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U
o0IiecTBa, MOHUMAHHUEM MaTEeMaTHUECKON HayKuM Kak cdepbl UeIOBEYECKOi
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYUMOCTH JJI Pa3BUTHS LIMBUIM3ALUU,



OBJIQJICHUEM SI3bIKOM MAT€MAaTHUKU U MATEMATHYECKOW KYJIbTYPOU KAK CPEICTBOM
MMO3HAHHUS MHPA, OBJIAJCHHEM MPOCTECHUIIMMHU HABBIKAMHU HCCJIEA0BATEIbCKON
JICATEIILHOCTH;

6) ¢usmueckoe BocnuTtanue, GopmMHupoBaHHMEe KYJbTYPbl 310POBbSI H
IMOLUMOHAJIBLHOIO 0JIArONOJIYYHs:

TOTOBHOCTBIO TMPHUMEHITh MATEMATUYECKUE 3HAHWUS B HMHTEpPEcax CBOETO
3I0pPOBBsl, BEICHHSI  3J0POBOTO  00pa3a JKM3HU  (3J0pOBOEC  IHTAHHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQICKCUM, MPU3HAHHEM CBOETO
MpaBa Ha OMIMOKY M TaKOTO e IpaBa JPyroro 4ejaoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHMEHTALIMEN HA MPUMECHEHUE MAaTEMaTUUECKUX 3HAHWM JJIsl PEUICHUS 3a/1a4
B 00JIaCTH COXPAHHOCTH OKPYXKaloIIeH cpenpl, IIaHUPOBAHUS ITOCTYIIKOB U
OLCHKH WX BO3MOXHBIX MOCJEICTBUM U1 OKPYXKAIOWIEH CPEIbl, OCO3HAHUEM
100aJIbHOTO XapaKTepa dKOJIOTHYECKUX MPOOJIEM U MyTEeH UX PelICHHUS;

8) ajanranus K U3MEHAKINMMCSH YCJOBHAM COLMAJBLHON U NMPUPOAHOM
cpeabl:

TOTOBHOCTBIO K JCHUCTBUSIM B YCJIOBHUAX HEONPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCJIIC
YMEHHUE YYUTHCS y JPYTrUX JIOJIeH, MpUOOpEeTaTh B COBMECTHOM AESATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMU U3 ONbITA JPYTHX;

HEOOXOJIMMOCThIO B (DOPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
bopMyIMpOBaTh WEH, IIOHITHS, TUIIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JACHUIMTHI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEW, TUIaHUPOBATh CBOE pa3BUTHUE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
NpUHUMAEMbIE PEIICHUS W JCHCTBUSA, (OPMYIHpPOBATH M OIEHWBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIbTATHI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3zoBble Jlornueckue JaeicTBuA:

e BBISIBJISITH U XApPaKTEPU30BATh CYLICCTBECHHBIE NMPHU3HAKA MATEMATHYECKUX
OOBEKTOB, TOHSATUN, OTHOLIEHWH MEXIY MOHATUIMH, (POPMYIHPOBATH
ONpEACICHUs] TOHATUH, YCTAHABIMBATh  CYIIECTBEHHBIM  MPU3HAK
KJaccupuKalu, OCHOBaHUS JJii OOOOIIEHUS U CpPaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJIN3A;



¢ BOCIIPUHUMATh,  (OPMYIHPOBATH H  TPEOOPa30OBBIBATH  CYKICHHS:
YTBEPAUTEIbHBIE W OTPUIATEIbHBIC, €AMHUYHBIC, YAaCTHBIE WU oOIIue,
YCIIOBHBIC;

eBBISIBJISITh ~ MaTe€MaTU4YeCKHe  3aKOHOMEPHOCTH, B3aUMOCBSI3U U
npotuBopeursi B (akTax, JaHHBIX, HAOMIOJACHUSX U YTBEPKICHUSX,
npemyiaraTh  KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

e IETIATh BBIBOJIBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, IEAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIIOUEHHI 110 aHAJIOTUH;

e pa30upaTh JOKA3aTEIHCTBA MATEMATHUYECKUX YTBEPKACHUH (MpsSMble U OT
MPOTUBHOTO), MPOBOANTH CAMOCTOSTEIBHO HECIOXKHBIC OKa3aTelIbCTBA
MaTeMaTH4ecKnX (aKkToB, BHICTpaWBaTh APTYMEHTAIMIO, TPHUBOIUTH
PUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYK/ICHUS;

e BBIOMpaTh croco0 pelieHus y4dyeOHOM 3amayu  (CpaBHUBATh HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee MNOAXOAAIUMNH C Y4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

ba3oBble ucciienoBaTeIbCKHe 1eiiCTBUS:

e ICTIOJIb30BAaTh BOMPOCHI KaK HCCIEIOBATEIbCKAN WHCTPYMEHT MO3HAHUS,
dbopmyapoBaTh BOMPOCH], (UKCHUPYIOIIME MPOTHBOPEUUE, MPOoOIemMy,
CaMOCTOSATENILHO YCTaHaBIIMBAaTh HCKOMOE U JaHHOE, (HOPMHPOBATH
TUTIOTE3y, apTYMEHTHPOBAThH CBOIO MTO3UIIAI0, MHCHHCE;

e IPOBOJUTH TI0O CAMOCTOSITEJILHO COCTABIGHHOMY TUIAHY HECIIOKHBIN
OKCIIEPUMEHT,  HEOOJIBIIIOE  HWCCIAEAOBAaHHME MO  YCTAHOBIICHUIO
OCOOEGHHOCTEM MaTEeMaTUYECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXKy COOO0M;

e CAMOCTOSITENBHO (HOPMYJIHPOBATH OOOOIIEHUSI U BBIBOJIBI IO pe3yJbTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHUH;

o IPOTHO3MPOBATh BO3MOXKHOE pa3BHTHE TPOIECCa, a TaKKe BBIIBUTATh
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmanmeii:

* BBISIBJISITh  HEIOCTATOYHOCTh M M30BITOYHOCTh HMHGOPMAIMH, JaHHBIX,
HEOOXOMMBIX JIJIS PEIICHUS 3a]1a4H;

e BBIOWMpaTh, AaHAJIM3UPOBATh, CHUCTEMATH3MPOBATh W HWHTEPIPETUPOBATH
UH(OPMAITUIO PA3TUIHBIX BUIOB B (JOPM IIPEICTABIICHHUS,

e BBIOWpaTh (opMy TmpeAcTaBiIeHUS WHOOPMAIMM U HWUIIOCTPUPOBATH
peliaeMble 3aJayd CXEMaMH, JIuarpaMMaMi, HWHOM Trpadukod U uX
KOMOMHAIIMSIMHU;



* OLICHUBATh HAAEKHOCTh HH(MOPMALMKM IO KPUTEPHUSM, MPEAT0KEHHBIM

YUUTEIEM WIH CPOPMYITUPOBAHHBIM CAMOCTOSTEIBHO.
KoMMyHUKATHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe I1elCTBHS:

e BOCIIPUHUMATHh U (POPMYJIUPOBATH CYXKJEHUS B COOTBETCTBUU C YCIOBUSIMHU
U UeIsIMU OOIIEHUs, SICHO, TOYHO, I'PAMOTHO BBIPAXKaTh CBOIO TOYKY
3pEeHHs] B YCTHBIX M MHUCHMEHHBIX TEKCTaX, JAaBaTh MOSICHEHHS IO XOdY
pelieHus 3aJa4l, KOMMEHTHPOBATh MTOJIYYEHHBIN pe3yibTarT;

B X0JIe 00CYXICHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOU TEMBI,
poOJIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIIEJICHHBIC HAa TTOUCK
pPEILIEHHUsI, COIMOCTABJISITh CBOM CYXKIEHHS C CYXICHUSMH JPYTHX
YYaCTHHKOB JUanora, OOHapy>KMBaTh pa3iMuve U CXOJCTBO IO3HIIMM, B
KOPPEKTHOU GopMme (hopMyIupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS;

e IPEJICTABIIATH PE3YJIbTAThl PEUICHUS 33/1a4d, SKCIIEPUMEHTA, UCCIICIOBAHMS,
MPOEKTa, CAMOCTOSITEILHO BBIOMPATh (POpMAT BBICTYIUICHUS C Y4ETOM
3aJ1a4y Mpe3eHTaUuU U OCOOEHHOCTEN ayAUTOPHUY;

e IOHUMATh U HMCIOJIB30BATh NMPEUMYIIECTBA KOMAaHIHON Y MHAUBUAYAIbHOM
paboThI MpU peIIEHNH YYEOHBIX MaTEMaTHYECKUX 3a/aY;

e IPUHUMATh LIE€JIb COBMECTHOMN MESITEIBHOCTH, IUIAHUPOBATh OPTaHU3ALUIO
COBMECTHOI paboThl, pacmpelessiTb BHABI pPadOT, JOroBapUBaThCA,
o0CyX)aTh MPOLIECC U Pe3yybTaT pab0Thl, 0000IIaTh MHEHHUSI HECKOJIBKUX
JIIOJICH;

e yJacCTBOBaTh B TPYMIOBbIX (opMax paboTel (0OCYXKIeHus, OoOMeH
MHEHHUSIMH, MO3TOBBIE€ INTYPMbl W JIPYTHUE), BBINOJHITH CBOKO 4YacThb
paboThI U KOOPJIMHUPOBATH CBOM JCHCTBUS C IPYTUMHU WICHAMH KOMaH/IbI,
OLICHMBATh KauyeCTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPUSM,
c(hOpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIE 1eliCTBUS
Camoopranuzamnus:

e CAMOCTOSITEILHO COCTaBJIATh IUIAH, AJITOPUTM pEIIEHUs 3ajayu (WM €ero
4acTh), BBIOUpATh CIOCOO pelIeHUs: ¢ YYETOM UMEIOIIUXCS PECypcoB H
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh U KOPPEKTHUPOBATH
BapUaAHTHI PEIICHUN C Y4ETOM HOBOM WH(MOPMAITUH.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIH HHTEJJIEKT:

e BJIAJIETh CIIOCOOAMU CaMOMPOBEPKH, CAMOKOHTPOJISI IIpoLiecca U pe3yJibTaTa
pelieHus: MaTeMaTUYeCKOH 3a1auu;

e IPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYThH IIPU PEIICHUH 3a7a4H,
BHOCHTb KOPPEKTUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
HalICHHBIX OIIMOOK, BBISIBICHHBIX TPYJHOCTEH;



* OLICHMBATh COOTBETCTBUE PE3YJIbTaTa JACATEILHOCTU MOCTABICHHOM LIEIH U
YCIIOBUSIM, OOBSICHATH NMPUYUHBI TOCTHXKEHHUS WM HETOCTUKEHUS LENH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

NIAHUPYEMbIE MPEAMETHbIE PE3Y/IbTATbl OCBOEHWA PABOYEWN MPOrPAMMBbI KYPCA «AJITEEPA»

OcBoenue yueOHOro Kypca «AnreOpa» Ha YpOBHE OCHOBHOIO OOIIETro
oOpa3oBaHUs JIOJDKHO OOECIeYMBaTh JOCTHXKEHHE CIEAYIOIIMX MPEAMETHBIX
00pa30oBaTeIbHBIX PE3YJIHTATOB:

7 KNTACC

Yuciia 1 BbIYMCTICHUS

BbinonHsATe, coyeTas yCTHbIE U NMUCBMEHHBbIE MPHUEMBI, apupmeTnyeckue
JEUCTBHS C PAalMOHAIBHBIMU YUCJIAMM.

HaxoauTs 3Ha4eHMs] YUCIIOBBIX BBIPAXKEHUN; NMPUMEHSATh Pa3HOOOpA3HbIE
cocoObl U MPUEMBI BBIYMCIICHUSI 3HAYEHUU APOOHBIX BBIPAKEHHN, COAEPIKALINX
OOBIKHOBEHHBIE U JIECATUYHBIE TPOOH.

[lepexonuTth OT OonHOW (POpMBI 3amucU 4MceNl K ApYyrod (mpeoOpa3oBHIBATH
JECSTUYHYIO IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JIECATUYHYIO, B YACTHOCTU B OECKOHEUHYIO JECSATUYHYIO ApoOb). CpaBHUBATH U
YHOPSA0YUBATh PallMOHATIBHBIE YUCIA.

OKpyrJsITh 4ncna.

BbBINONHAT, NPUKHUIKY M OLEHKY pe3yibTaTa BBIYUCICHHM, OLIEHKY
3HAYEHUH YUCIIOBBIX BBIPAKEHU.

BbINONHATE AEUCTBUS CO CTENEHSIMHU C HaTypalbHBIMHM IOKa3aTeIsIMU (C
OIIOPOH Ha CIIPaBOYHYIO HH(POPMALIHIO).

[IpuMeHATh  NpU3HAKKM  JENMMOCTH, Pa3jOKEHHE Ha  MHOXUTEIH
HATypaJbHbIX YUCEIL.

Pemarp mnpocreillive NpakTHKO-OPUEHTHPOBAHHBIE 33/a4M, CBSI3aHHBIC C
OTHOLIIEHWEM  BEJIMYMH, MPONOPLHOHAIBHOCTBIO  BEIMYMH,  I[POLICHTAMU;
VMHTEPIIPETUPOBATH PE3YJIbTATHI PEIUEHMS 33/1a4 C YYETOM OTPAHUYEHUM, CBA3aHHBIX
CO CBOICTBaMH paccMaTpUBAaEMbIX OOBEKTOB.

AJire0panvecKue BbIPaKeHUs!

OpueHTHpOBaTbCSI B TMOHATUSIX M ONEpUpoBaTh Ha 0a30BOM YpPOBHE
anreOpanyecKor TepMUHOJIOTHEN U CUMBOJIMKOM.

Haxonuth 3HaueHus OYKBEHHBIX BBIPOXKEHHM MpHU 3aJaHHBIX 3HAYEHUSIX
NEePEMEHHBIX.

BoinonHATe  mpeoOpa3oBaHUs  LIENOTO  BBIPAXKEHHS B~ MHOTOWIEH
MIPUBEJCHUEM TTOJIOOHBIX CIAraeMbIX, PACKPBITHEM CKOOOK.

BBINONHATE YMHOXEHUE OJHOYJIEHA HAa MHOTOYJIEH M MHOIO4YJIeHa Ha
MHOTOYJICH, NPUMEHATh (OpMyJbl KBajapaTa CyMMbl M KBajJpaTa pa3sHOCTH (C
OTIOPO Ha CIIPaBOYHYIO HHPOPMAIIHIO).

OcCylecTBIATh Pa3j0KEHUE MHOTOYJIEHOB HA MHOXHTEINM C IMOMOIIBIO
BBIHECEHUS 32 CKOOKH OOIIET0 MHOXKUTEIISA, TPYNIUPOBKH CIIAraeMbIX, MPUMEHEHHUS



(bopMys COKpAIIEHHOTO YMHOXKEHHSI (C OMOPOI Ha CIIPaBOYHYIO HMH(POPMAIIHIO).

[IpumeHnsaTh TpeoOpa3zoBaHuss MHOTOWICHOB JIJISl PEUICHUS! pa3JIMYHBIX 3324
U3 MaTeMaTHKHU, CMEKHBIX TIPEIMETOB, U3 PEATbHOU MPAKTUKHU.

Hcnonb3oBaTh CBOMCTBA CTENEHEH C HATypaJlbHBIMU TIOKA3aTENsIMHU IS
npeoOpa3oBaHusl BRIPAKEHUH (C OMOPOM Ha CIIPaBOYHYIO HH(POPMAITHIO).

YpaBHeHUs U HEPABEHCTBA

Pemate nuHelHbIE ypaBHEHHUS ¢ OJHOW MEPEeMEHHOW, MPUMEHSS MpaBUIIa
Nepexo/ia OT UCXOJHOTO ypaBHEHUS K paBHOCUIbHOMY eMy. IIpoBepsiTs, sBnsieTcs
JIM YUCJIO KOPHEM ypaBHEHUSI.

Hmets mpezactaBienue o rpaduyecKkux METoJAaxX MPH PEHICHUH JTMHEWHBIX
YPaBHEHUM U UX CUCTEM.

[TonGupate mpuMepsl Tap YHCEN, SBIAIOMIUXCS PEHICHUEM JIMHEWHOTO
ypaBHEHUS C ABYMsI TICPEMECHHBIMU.

CtpouTh B KOOPJAMHATHOW TUIOCKOCTH TpaduK JTHUHEHHOTO YpaBHEHHUS C
JBYMSl TIEPEMEHHBIMU; TMOJIB3YSICh TpadUKOM, TPHUBOJUTH MPUMEPHI PEIICHUS
ypaBHEHUSI.

Pemate cuctembl ByX JMHEHHBIX YpaBHEHUU C JABYMs MEPEMEHHBIMU, B
TOM 4Ynciie Tpaduuecku (¢ OMopoil Ha AITOPUTM yueOHBIX JEHCTBUM).

CocraBisaTh (TI0Ciie COBMECTHOTO aHAJIM3a) U PellaTh JUHEHHOE YpaBHEHHUE
WM CUCTEMY JIMHEWHBIX YpaBHEHHUI MO YCJIOBHUIO 3ajJa4M, UHTEPIPETUPOBATH B
COOTBETCTBUH C KOHTEKCTOM 3a/1a4H MOJTYYCHHBIN pe3yibTar.

Koopaunarsl u rpagpuxku. PyHKuMu

N300paxaTh Ha KOOPAMHATHOM MPSAMOW TOYKH, COOTBETCTBYIOILIUE
3aJJaHHBIM KOOpJIWHATaM, JIy9Hd, OTPE3KH, WHTEPBAJIbI, 3alMCHIBATh UYHCIIOBHIE
IPOMEXKYTKH Ha areOpandeckoM s3bIKeE.

OTmedaTh B KOOPAWHATHON TUIOCKOCTH TOYKH TIO 3aJJaHHBIM KOOpJIWHATaM;
CTPOUTH TpaUKH TUHEHHBIX QPyHKIKH. CTpouTh rpaduk GyHkimu y = kx + b,

OnuceiBaTh ¢ TOMOIIBIO (YHKIMNA HW3BECTHBIE 3aBUCHUMOCTH MEKIY
BeTMYMHAMU (TI0 alNTOPUTMY YUYEOHBIX JEHCTBUI): CKOPOCTh, BPEMsI, PACCTOSHUE;
LI€Ha, KOJIMYECTBO, CTOMMOCTh; IPOU3BOAUTEIBLHOCTD, BpeMsi, 00bEM padOTHI.

Haxonuth 3HaueHre PyHKITUU TI0 3HAYCHHIO €€ apTryMeHTa.

[Tonumats rpaduueckuii crmocod MpencTaBieHUs U aHaIM3a UHPOpPMAIUK;
W3BJICKATh U MHTEPIIPETUPOBATH HH(MOPMAITUIO U3 TPadUKOB PEATBHBIX MTPOIIECCOB
Y 3aBUCUMOCTEM.

8 KNTACC

Yuciaa v BIYUCICHUSA

Hcnonbs30BaTh HayajabHbIE NPEACTABICHUS O MHOMXECTBE JIEMCTBUTEIBHBIX
YuCeN JIsl CPAaBHEHMsI, OKPYTJICHUSI U BBIUMCIICHUHN; N300paXkaTh JACHUCTBUTEIHHBIC
Yycila TOYKaMU Ha KOOPAUHATHOU IIPSMOMN.

[IpumMeHsATh TOHATHE apUDMETHUECKOTO KBAAPATHOIO KOPHS; HAXOAMTH
KBaJIpaTHbIE KOPHM, UCIOJIb3Ysl MPU HEOOXOJAMMOCTU KaJIbKYJSTOP; BBINOIHATH
npocTelinue Mnpeodpa3oBaHUsl BBIPAKEHUH, COAEpPKAIIMX KBaJApaTHbIE KOPHH,
HCTIOJIb3YSl CBOMCTBA KOPHEM.



Hcnonp30BaTh 3amucy OOJIBIIMX W MAJIBIX YHUCENT ¢ TIOMOIIBIO JECATUIHBIX
npoOeit u creneneit uucia 10.

AJuireOpandecKkue BbIPaKeHUSA

[IpyMeHATh TOHATHE CTENEHH C LEIbIM [OKAa3aTelieM, BBIITOIHATh
npeoOpa3oBaHus BBIPAXKEHHM, COAEpKAIIUX CTENEHU C IEeNbIM IMoKaszaTeleM (C
UCIIOJIb30BAaHUEM CIIPAaBOYHON MH(MOPMAIUN).

BBINONMHATE HECTIOKHBIE TOXJIECTBEHHBIE MPE0Opa3oBaHUs paIlMOHAIBHBIX
BBIPOKECHHUI HA OCHOBE TPABIII ICUCTBUM HaJ MHOTOWICHAMH M alreOpandecKuMu
JIpOOSMHU.

PackianpiBaTh KBaApaTHBIN TPEXWIEH HA MHOKUTEH.

[IpumeHaTh TTpeoOpa30BaHUs BHIPAKCHHUH U1 PEIICHUS Pa3IUYHBIX 3a7a4
Y3 MAaTE€MAaTUKH, CMEXHBIX TPEIMETOB, U3 PEATbHON MPAKTHKH.

YpaBHeHUS U HEPABEHCTBA

Pemate  nuHeWHBIE, KBaJpaTHbIE YypaBHEHUS (C  HCIOJIb30BAHHEM
CIIpaBOYHOM HH(OpPMAIMK) U pallMOHAIbHBIE YPAaBHEHMUsI, CBOMSIIMECS K HUM,
CUCTEMBI JBYX YPABHEHUH C IByMSI [IEPEMEHHBIMU.

[IpoBoaNUTE IPOCTEUIIINE UCCIIENOBAHNS YPABHEHUN U CUCTEM YPABHEHUU, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHni (yCTaHABIMBATh, UMEET
JIM ypaBHEHUE WUJIU CUCTEMa YPaBHEHUN PELICHUs, €CIIU UMEET, TO CKOJIbKO, U TIp.)
C OMOPOY Ha aJTOPUTM YUEOHBIX JACUCTBUM.

[TepexoauTh OT clIOBECHOW (DOPMYIMPOBKU 3ajaud K €€ ajredpandeckoun
MOJIEIA C TIOMOIIBK) COCTABJICHUS YPABHECHUSI WM CHUCTEMBl YpaBHEHUM,
MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4H MOJYYEHHbBIA PE3yJIbTAaT.

[IpumMeHSITh CBOMCTBA YHUCIOBBIX HEPABEHCTB [JII CPABHECHUS, OLICHKH;
pelliaTh JMHEWHBIE HEPABEHCTBA C OJHOW IMEPEMEHHOM MW HMX CHUCTEMBbI; JaBaTh
rpaMyecKyr0 WJUTIOCTPALIMI0 MHOXKECTBAa pEIICHUNW HEPaBEHCTBA, CHUCTEMBbI
HEPABEHCTB.

DyHKUUHA

OnepupoBarh Ha 0a30BOM ypOBHE (DYHKIIMOHANBHBIC TOHATHUS W S3BIK
(TepMHHBI, CUMBOJIMYECKHE O0003HAUCHHUS); OMpPEACNATh 3HAUCHUE (YHKIIUU TI0
3HAYCHUIO apTyMEHTA; ONPECISITh CBOMCTBA (QYHKITUU TI0 €€ rpaduKy.

CtpouTs rpadMKu 3JI€MEHTAPHBIX QYHKIMI Buaa , Y = X2,y = X3,y = VT

Y= k; ONHUCHIBATH CBOWCTBa uyuciaoBoW ¢yHKUMM 10 €€ rpaduky (mpu

X
HEOOXOMMOCTH C HAMIPABJISAIONIEH TTOMOIIBIO).

9 KJTACC
Yucjaa v BLIYUCTICHUS
CpaBHMBATH M yHOPSAOUYMBATH PAITMOHAIBHBIE U UPPALIMOHAIBHBIE YUCTIA.
BoeimonasaTe  apudMernueckne ACHCTBUS C  PAMOHATBLHBIMU  YHCIIAMH,
coyeTas YCTHbIE M NUCbMEHHbIE MNPUEMBI, BBINOJHITH BBIYHACICHUSA C
VppalHOHAIBHBIMH YHCIAMH.
Haxonute 3HaueHus cCTeneHeW C LEIbIMH IIOKa3aTeasiMU W KOPHEH;



BBIYMCIIATH 3HAUEHUS YHCIOBBIX BBIPAXKEHHIA.

OKpyrJisiTh [I€MCTBUTENIbHBIE YKCIA, BBIIOJHATh MNPUKUIKY pe3ysbTaTa
BBIYUCJIEHU, OLIEHKY YHCIIOBBIX BBIPAKECHUM.

YpaBHeHUs U HEPABEHCTBA

Pemiate nMHEHHBIE M KBaJpaTHbIE YPaBHEHHUS, YPABHEHUS, CBOISAIIMECS K
HUM, MPOCTEUIITNE TPOOHO-paAIIOHATBHBIC YPaBHEHUSI.

Pemate mpocreine CHUCTEMBI ABYX JIMHEHMHBIX YPaBHEHUW C ABYMS
NEPEMEHHBIMU W CHCTEMBI JIBYX YPaBHEHUW, B KOTOPBIX OJHO YpPaBHEHHE HE
ABJISIETCS TMHEUHBIM (110 BU3yaJIbHOU omope).

Pemate mpocreiimme TEKCTOBbIE 3aJaud aiareOpauvyeckuM CIocoOoM C
NOMOILBIO COCTaBJICHUSI YPaBHEHUS WM CUCTEMBI JBYX YpPaBHEHUH C ABYMs
NEPEMEHHBIMH.

[IpoBoaUTE MpOCTENUIINE UCCIEAOBAHNSI YPABHEHUM U CUCTEM YPAaBHEHUU, B
TOM YHCJI€ C IPUMEHEHUEM IrpapuuecKuX MpeACTaBlIeHUH (yCTaHaBIMBATh, UMEET
J1 YpaBHEHHE WJIM CUCTEMa YPaBHEHUH pELIeHMs], €CIM UMEET, TO CKOJIBKO, U TIp.).

Pemarp nuHeliHblE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA; HU300pakaTh
pelIeHUE HEPABEHCTB HA YMCIIOBOM IMPSAMOM, 3aIllMCHIBATh PEIICHUE C MOMOUIBIO
CHUMBOJIOB.

Pemate cucTeMBl JIMHEWHBIX  HEPABEHCTB, CHCTEMBl HEPABEHCTB,
BKJIIOYAIOLIME KBAJpPaTHOE HEPABEHCTBO; H300paxaTb pEIIEHWE CHUCTEMBbI
HEPaBEHCTB Ha YMCJIIOBOM MPSIMOM, 3alIMChIBaTh PELIEHUE C TOMOUIBI0 CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEILICHUN PA3IUYHBIX 3a/1a4.

DOYyHKIUU

Pacno3naBaTh (PyHKIIMM W3y4yeHHBIX BUAOB. lloka3piBaTh CXeMAaTHYECKH
PAacIoNIOKEHUE HA KOOPJIMHATHOW TUIOCKOCTH rpadukoB ¢yHkumid Bumpa: Y = KX,
y=kx+b,,y=ax®+bx+c,y=x3y = Jx' ¥ = k B 3aBHCHMOCTH OT 3HAYCHUH

X
K02((PHUITMEHTOB; ONMUCHIBATh CBOWCTBA (DYHKITUH.

CtpouTh U U300paKaTh CXeMaTHYECKU rpadUK KBAJAPATHUHBIX (DYHKIIHIMA,
OIMKMCHIBATh CBOWCTBA KBAJPATHUHBIX (PYHKIUH 1O UX Tpaduxam.

Pacmo3naBaTh kBagpatuuHyio GyHKIHIO 10 (popmyIie, MPUBOIUTEH MPUMEPHI
KBaIPaTUYHBIX (DYHKIMA U3 peabHOM KU3HU, GUBUKHU, TCOMETPHH.

YucJi0BbIe NOCTIEA0BATEILHOCTH M IIPOrPeCCHH

Pacnio3naBaTh apu(pMETHUYECKYI0O U TEOMETPUYECKYIO MPOTPECCUU TIpH
pa3HBIX CrocoOax 3aaHusl.

BbBINONHATS  BBIUMCIEHUS C  HUCHONb30BaHWEeM (opmyn N-ro yieHa
apu(pMETUYECKON U TeOMETPUUYECKOM MPOTrpeccCuil, CyMMbl MEPBBIX N WiIeHOB (C
OTOpOH Ha CIPaBOYHYIO0 HUH(GOPMAIIHUIO).

Pemate 3amauu, cBS3aHHBIE C YHUCIOBBIMHU IOCIIEIOBATEIBHOCTAMH, B TOM
quclie 331a4d U3 PealbHOM JKU3HU (C MCIIOJIb30BAaHUEM KaJbKyJATOpa, HU(POBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 kaacc (102 )
Ha3Banmue

pasaeJia

(TembI) OcHoBHOE coep:kaHue OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4aI0IMXCs
Kypca (4ucio

4ac0B)
Yucna u [lonsiTHE palIMOHAIBHOTO YUCIIA. CucremaTu3dpoBaT M o0oramarb 3HaHuUA 00
BbIYMCJIeHHUsI. | ApudMeTrnueckue JCHCTBUS C PAMOHAIBHBIMU YHUCIAMH. | OOBIKHOBEHHBIX U JCCATHYHBIX APOOSX.
Panuonanbn |CpaBHEHUE, YIOPSIOYMBAHUE PALlMOHAIBHBIX YHCEIL. CpaBHHMBATh H YNOPSIOYUBATH JPOOH, NPEOOpPa30OBBIBAS
ble YUCIIa CreneHb ¢ HATYypaJIbHBIM ITOKAa3aTEJIEM. pH HEOOXOJAMMOCTH JICCATUYHBIC APOOH B OOBIKHOBECHHEIE,
(25 4) Pemenrie ocHOBHBIX 3a7jau Ha APOOU, MPOLIEHTHI U3 PealbHOM | OOBIKHOBEHHbBIE B JAECATUYHBIC, B YACTHOCTU B OECKOHEUHYIO

IPAKTHKU.
[lpu3Haku  JETUMOCTH,  PA3JIOKEHHsT HAa  MHOXKHUTENIH
HaTypaJIbHbIX YHCEII.
Peanbuble 3aBHCHMOCTH. [Ipsamas " obpaTHast
IPONOPLUOHATIBHOCTH.

JIECATUYHYIO APOOb.
IIpumensiTb  pa3HooOpa3HbIe
BbIYMCJIEHUS 3HaYeHMu
colepXkalmx OOBIKHOBEHHblE UM  JIECATUYHBIE  JpOOHU:
3aMEHSTh TNPU  HEOOXOJUMOCTH  JIECATUYHYIO  JpoOb
OOBIKHOBEHHOM M OOBIKHOBEHHYIO IECATUYHOM, MPHUBOAMUTH
BbIpakeHHE K (opMe, Hanbosee ynoOHOM ISl BHIYHUCIICHHH,
peoOpa3oBbIBaTh IPOOHBIE BBIPAKEHUS HA YMHOXKEHHE U
JIeJICHUe JCCATUYHBIX Jpo0ed K JEUCTBUSM C LETBIMHU
yucaaMu (pu He0OOXOAMMOCTH C HAIPABIISAIOIIEH TOMOIIBIO).
IIpuBoaUTHL YKMC/IOBbIe U OYKBEHHbIE IPUMeEPbI CTETIICHU C
HATypaJIbHBIM TOKa3aTeneM, OOBSCHSS 3HAYEHHUS OCHOBaHUS
CTENeHH M TIOKa3aTesisd CTeNeHW, HaXOAWTh 3HaueHUus

CIocoobl M
APOOHBIX

NPUEMBI
BbIPA'KEHUH,

creneneii Buxa a' (a — mo6oe palMoHaIbHOE YHUCIIO, N —
HaTypaJIbHOE  4YMCIO) C  ONOpPOH HA  CIPAaBOYHYIO
HH(pOpMAaLIHIO.

IToHMMaTh cMBICT 3alMUCH 0OJBIIMX YHCEJ ¢ MOMOUILIO
AeCATUYHBIX Apoleil u creneHeil ynciaa 10, npuMeHATs UX
B peajIbHBIX CUTYallUAX.




IlpuMeHATH, IPU3HAKK  JEIMMOCTH, pa3JIOKCHUSA HA
MHOJKUTENH HaTypaJIbHbIX YUCEIL.
Pemiate nmpocreifiiuMe 3agayd  Ha 4acTH, IIPOLIEHTEHI,

MIPOTIOPIIMH, HA HAXOXKIEHHUE IPOOH (ITPOILIEHTA) OT BETUYHHBI
U BeIMYUHBI 10 €€ aApoOu (IpoueHTy), ApoOH (IpOIeHTa),
KOTOPBIA  COCTaBIsIET OJHA BEJIMYMHA OT  JIPYrOi.
IIpuBoauTH, pa3dupaThb, OLEHUBATH PA3JINYHBIC PEIICHHUS,
3aMMCH PEIIeHUH TEKCTOBBIX 3aj1a4.

Pacno3naBatb M 00BSICHATH, ONUPAACh HA ONPEACIICHUS,
PSIMO  TIPOTIOPITMOHATBHBIE M OOPAaTHO MPONOPLIHUOHAIBHBIC
3aBHCHUMOCTH MEXAY BEJIWYMHAMH; NPUBOAUTH MPUMEPHI
ATUX 3aBUCUMOCTEN M3 PealbHOTO MUPA, U3 IPYTHX YUeOHBIX
MIPEAMETOB.

Pemate MpOCTEUIIINE NMPAKTHKO-OPHEHTHPOBAHHbIE
3aa4yd Ha JApPo0H, NPOLEHTHI, NPSAMYI0 M OOpPaTHYIO
NMPONOPUMOHATBHOCTH, IPONMOPIHH.

Auaredpanuec
KHe
BbIpa:KeHHsI
(27 v)

bykBeHnHble  BbIpaxkeHHs.  IlepemeHHbIe.
3HaYeHUs NepeMeHHbIX. DopMybl.
[TpeoOpazoBaHre OYKBEHHBIX BBIPAXKEHHH, paCKpbITHE CKOOOK
U TIPUBE/IEHUE MTOT0OHBIX ClIaraeMbIX.

CBolicTBa CTENEHU C HATYpaJIbHbBIM ITOKa3aTeeM.
MHOrOo4JIeHBI. Crnoxenue, BBIUNTAHUE,
MHOTOWICHOB.  DOpMyJIbl  COKpPAIIEHHOTO
Pa3noxxeHnne MHOrOYICHOB HA MHOXKUTEH.

Homyctumsle

YMHOKCHUC
YMHOXCHHA.

OBaaners Ha  0a30BOM  YpOBHe  anreOpanyecKkoin
TEPMHHOJIOTHEN U CHMBOJIMKOW, MPUMEHATH €€ B IIpolecce
OCBOEHHS y4eOHOro MaTepHarna.

Haxonuth 3HaueHHsI OYKBEHHBIX BBIPQXKECHUHN MPH 3aJaHHBIX
3HAYECHUSX OYKB; BBITIOJIHITH BEIYUCICHUS 1O (popMyam.
BoinmoHATL  1peoOpa3oBaHMs  LIEJIOr0  BBIPRXEHUS B
MHOTOYJICH IIPUBEJICHHEM MOTOOHBIX CJIaraeMblX,
PacKpBITHEM CKOOOK.

BbINOJHATL YMHOKEHHE OJHOWIEHA HAa MHOTOWICH W
MHOI'O4IE€Ha Ha MHOTOWIECH, MPUMEHATh (HOPMYIIbl KBaJgpaTa
CyMMBI W KBajpaTa pa3HOCTH C OIOPOH Ha CIPABOYHYIO
UH(OPMALIHUIO.

OcyuiecTBJIsATh Pa3I0KEHNE MHOTOWICHOB HAa MHOXKHUTEIN
nyTéM  BBIHECEHHMS 33 CKOOKM  OOIIEro  MHOXKHTEIS,
npuMeHeHHs (OpMYNIbl  Pa3HOCTH KBAJApaToB, (Gopmyl
COKpAIIEHHOTO YMHOXEHHMsSI C ONOpPOM Ha CIPaBOYHYIO
nH(pOpMaLIHIO.




I[pumensaTy npeoOpa3oBaHHE MHOIOWICHOB MAJISL PEIICHHS
pa3IMYHBIX 3a1a4 U3 MAaTEMAaTUKH, CMEKHBIX IIPEIMETOB, U3
peanbHON NPAKTUKHU.

3HAKOMHTBCS € HCTOPHEH Pa3BUTHA MaTEMaTHKH.

YpaBHenuss |YpaBHEHUE, MpaBUIIa npeoOpa3oBaHUs ypaBHEHHUS, | PemiaTh JMHEWHOE YpaBHEHUME C OJHOM NEPEMEHHOMN,
U PaBHOCHJIBHOCTH YPAaBHEHHUH. NPUMEHASA NMPABUJIA IEPEX0Ja OT MCXOAHOIO YPaBHEHUS K
HepaBeHcTBa |JIMHENHHOE ypaBHEHHE C OJHOU IIEPEMEHHOMN paBHOCWJIBHOMY eMy Oosee mpoctoro Buzaa. I[lpoBepsiTb,
(20 v) IIEPEMEHHOM, pEeLICHNE JINHENHBIX YpaBHEHUN. Pemenue 3a1ad | ABIeTCs 1M KOHKPETHOE YUCIIO KOPHEM YPaBHEHUS.
C IOMOILBIO YPaBHEHUH. IMoadupars npuMepbI Nap 4KCEll, SABIAIOMIUXCA PEIICHHEM
*JIuneiiHoe ypaBHEHHE C IByMsI IEPEMEHHBIMU U €r0 IrpaduK™. | TMHEHHOI0 YpaBHEHUSI C IBYMsI IEPEMEHHBIMHU.
Cucrema JByX JIMHEHHBIX YPaBHEHHU C JBYMs IEpEMEHHBIMHU. | CTPOMTh B KOOPIMHATHOW IUIOCKOCTH TpaduK JIUHEHHOTO
Pemenne cucreM ypaBHEHHH cHocoOOM MOJCTAaHOBKM U |ypaBHEHHs C JBYMs NEpEeMEHHbIMH (P HEOOXOAMMOCTU C
CIIOCOOOM CIIOKEHHS. HCII0JIb30BAaHUEM CMBICIOBOM OIOPHI); MONb3YSICh IPAPUKOM,
NPUBOAUTH IPUMeEPHI PELICHUS YPABHCHUS.
Haxoauthb peuienne CUCTEMBI JBYX JUHEHHBIX YPABHEHUH C
JBYMsl IE€PEMEHHBIMM C OINOPOM Ha aJIropuT™M Y4eOHBIX
JIEHCTBHIA.
CocTaBasiTh M peliaTh YPAaBHEHUE UM CUCTEMY YPaBHEHUU
II0 YCJIIOBHIO 33Ja4d, MHTEPIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3aJlaydl IIOJYYEHHBI pE3ylbTaT ¢ ONOpOM Ha
BOIIPOCHBIN IIJIaH.
Koopaunarel |Koopaunara Toukm Ha npsmol. UYucioBele npoMexyTku. | M3o0pa:kaTs  Ha  KOOpAMHATHOM  NpsIMOM  TOYKH,
u rpagpuku. |PaccrosHue Mexay I1ByMs TOUKaMU KOOPAMHATHOM NpsSMOi COOTBETCTBYIOIIME 3aJaHHBIM KOOPAHMHATAM, JIyYH, OTPE3KH,
DyHKIUN [TpsMoyronbHas cucTeMa KOOpAMHAT Ha IUIOCKOCTH. [IpuMeps! | MHTepBaibl; 3alIMCHIBAaTh UX Ha alreOpandyecKkoM s3bIKe.
(24 4) rpaduxoB, 3amaHHbIX (opmyrnamu. Urenue rpadukoB|OTMeYaTh B KOOPAUHATHON TUJIOCKOCTHM TOYKH IO

pEaIbHBIX 3aBUCUMOCTE.

[Tonstue Qynkuuu. I'papuk dynknuu. CBoiicTBa (QYyHKIMIA.
Jluneiinass  gynkuus. Iloctpoenme rpaduka aHHEHHON
¢byukuun. I'padux pynkmum y = kx + b.

3aJJaHHBIM KOOpPJHMHATaM; CTPOUTh TpapuKH HECIOKHBIX
3aBUCUMOCTEH, 3aJaHHBIX (QOpPMyJIaMH, B TOM YHCJIE C
MOMOILBIO ITU(PPOBBIX TA0OPATOPHIA.

I[pumensTs, u3y4yathb NMpeuMyInecTBa,
HHTEPNPETHPOBATH I'padUUECKUil CIOCO0 MPEICTaBICHUS U
aHaJIn3a pa3Ho00pa3HON )KU3HEHHON HH(POpMAIUH.

OcBanBath Ha 0a30BOM YpOBHE TMOHATHE (DYHKIHUH,




OBJIaJIEBaTh ()YHKITMOHATIHHOU TEPMUHOJIOTHEH.
PacnosnaBarr  JMHCHHY0 — QyHkumuio Yy = kKX + b,
ONMMChIBATH €€ CBOWCTBA B 3aBUCHMOCTH OT 3HAYCHUI
ko3 dunrentoB K u b (mpu HEOOXOAUMOCTH C OMOPOH Ha
JITOPUTM IIpaBUIIA).

Crpours rpadpuku JuHeHONH GQYHKIMH, QyHKIMU Y = KX +

HUcnoab3oBars unudpoBbie pecypcbl Uil IOCTPOCHUSA
rpadukoB QyHKIUN U H3y4SHUS X CBOMCTB.

[TpuBOIUTH NIpUMEPHI IMHEHHBIX 3aBUCHUMOCTEH B peallbHbIX
Mpolieccax U sSBJICHUSIX.

IloBTOpenue |IloBTOpEeHME OCHOBHBIX IOHATUN UM METOAOB Kypca 7 Kiacca,

u 00001IeHMe |0000eHIE 3HAHUI.

BbiOnpars, npHUMeHATH CHOCOOBLI CPABHEHMS  YHCEN,
BBIUMCJIEHUM, NpeoOpa3oBaHUNl  BBIPAKEHUM, pElICHUs

(6 9) YpaBHEHUH TpuU  HEOOXOJUMOCTH C  HANpaBISAIONICH
MIOMOUIBIO.
OcyecTBJIATH CAMOKOHTPOJIb BBIIIOJHAEMBIX NEHCTBUI U
CaMONIPOBEPKY pe3yJibTaTa BBIYUCICHUHM, MpeoOpa3OBaHUM,
ITOCTPOCHUU.
Pematy mnpocreiimme 3agayM U3 PEAIBHOW  KU3HH,
NPUMEHATh MaTeMaTH4YeCKHe 3HAHMSA I pelIeHHUs 3a1ay
W3 APYrUX MPEeIMETOB.
Pemiars mnpocreiilide TEeKCTOBbIE 3a1a4HM, CPABHUBAThH,
BbIOMPATH COCOOBI PEIICHNUS 3a/1a4N.
8 kiacc (102 u)
Ha3zBanmue
pasaena
(Temmbl) OcHoOBHOE coiep:KaHue OcHOBHBIE BH/bI 1eATEJIbHOCTH 00y4AO M XCS

Kypca (4Mc10
4acoB)




Yucaau
BBIYHCJICHHA.
KBaaparnsie
KOPHH

(154)

*[MonsiTne 00
NPUOJIKEHUS

KBagparHslii KOpPEHb
MppaloOHAIbHOM  YHCIIE.
MPPALIMOHATILHBIX YUCEI.
JetictBurenbHble uncia. CpaBHEHHE ICHCTBUTEIIBHBIX YHCEIT™.
Apudmernueckuil KBaJpaTHBII KOPEHb.

VYpaBHenue Buaa X = a.
CaoiicTBa apuMeTHIECKUX
[IpeoOpazoBaHre  YHUCIOBBIX
KBaJpaTHHIC KOPHHU.

us3 qucia.

Jecsatuaablie

KBaJPaTHBIX
BBIPAKEHHUI,

KOpHEW.
coJiepaKaIIIX

®opmyIHpoOBaThL oONpeJde]eHHe KBAJPaTHOIO KOPHSA U3
yuciaa, apu(METHUecKoro  KBaJApaTHOIO  KOpHA  IIpH
HEOOXOMMOCTH C BU3YaJIbHOW OMOPOA.

IIpuMeHSITH ONEpaLUIO U3BJICYCHUs KBAIPaTHOIO KOPHA U3
qHCiIa, HCOJb3Ys TPH HEOOXO0AUMOCTH KAJIBKYJISITOP.
OueHuBaTh KBAaJPATHBIE KOPHU LEIBIMA YHUCIAMH U
JACCATUYHBIMU I[pOGSIMI/I.

CpaBHMBaTL ¥  YNOPSAA0YMBATH  PALMOHAIBHBIE U
UppalMOHAJIBHBIE  4YMCJa, 3alldCaHHbIE C  [TOMOUIBIO
KBaJpaTHBIX KOpHEH npu HE0OXOAMMOCTU C HAIPABISAIOIIECH
IIOMOILBIO.

HccnenoBath ypaBHEHUE X2 = a, HAaXOOuUThb TOYHbIE U
npuOmKkEéHHBIC KOpHU ipu @ > 0.

HccaenoBath cBoiicTBa KBaJpaTHBIX KOPHEH, IPOBOAS
YHUCJIOBBIE HKCIIEPUMEHTHI C MCHOJIb30BaHUEM KAIBKYJISATOPA
(KoMTIBIOTEPA).

IpumensaTh cBoiicTBa apudMeTHYecKNX KOPHeH 1J4
npeodpa3oBaHusi BbIPAKEHUI.

BeinoyHATL npocreiimmne Npeodpa3oBaHHUA BLIPAKCHHM,
coJIepXKaInX KBaJpaTHbIe KOpHU. BripaxkaTh nepemMeHHbIe U3
r€OMETPUUYECKUX u buznuecKux dbopmyn npu
HE0OXOIMMOCTH C OIOPOIl Ha MPaBUIIO.
Beruucasars 3HAYECHUA BBIPAXKEHUI,
KBaJpaTHbIE KOPHHU, HCIOJB3yd TIpPH
KaJIBKYJIATOP.

Hcnonb3oBaTh B XOJ€ pelICHUsS 3a7ad dJIeMEHTapHbIE
MIPEJICTaBJICHHUS, CBSI3aHHBIE C MPUOIMKEHHBIMHA 3HAUYCHUSIMU
BEITUYMH.

3HAKOMUTHCA C UCTOPUEN pa3BUTHS MATEMATHKH.

COJIep KaIINX
HEOOXOIUMOCTH

Yuciaa n
BbIYUCJICHU.
Crenennb

Crenens ¢ nenslM nokasarenaeMm. CTaHgapTHas 3alluCh YUCIA.
Pasmeprl 00BEKTOB OKpy’Karomero Mupa (0T 3JIeMEHTapHBIX
YaCTHI] 10 KOCMHUUYECKUX O0BEKTOB), [UIUTEIBHOCTD IPOLIECCOB

@opmyaupoBaTh  onpeAeleHHe CTENEHHM C  ILEIbIM
nokasaresiem (IIpu He0OXOIMMOCTH IO BU3yaJIbHOU omope).
IpencraBasary 3amuch OONBIIMX W MalbIX 4YHCET B




¢ HeJbIM B OKpY’KaroIleM MHpe. crangaptHoM Bujae. CpaBHHUBATh UYHUCIA W BEJIWYMHBI,

noka3areynem |CBONCTBa CTENIEHHU C LIEJIBIM [10KA3aTENIEM. 3allMCaHHbIe C MCII0JIb30BaHUeM crerneHu 10.

(7 9) Hcnonb30BaTh 3alMHMCh YUCEI B CTAaHJAPTHOM BUIE AJIs
BBIP)KEHUS Pa3MepPOB OOBEKTOB, JIMTEILHOCTH IPOLIECCOB B
OKpYXKaroIlleM MUpE.
®opMyIHPOBATH, 3aNIMCHIBATH B CUMBOJINYECKOil (popme
U WUICTPUPOBATH TPHUMEPaMH CBOMCTBA CTENEHU C
LEJIBIM HoKasaresieM (mpu HE00X0IMMOCTH c
MCTIOJIb30BAHUEM BH3YAJIBHOM OIIOPEI).
I[IpumensiTh cBOWCTBA CTENEHU [UId IPeoOpa3oOBaHUs
BBIPOKEHUH, COIEPKAIUX CTEIEHH C LEJNBIM IOKa3aTeleM C
UCIOJIb30BAaHUEM CIIPaBOYHON MH(OpManuy. BHINOJHATH
JAeCTBUSI C YHCIAaMH, 3alMCAaHHBIMH B CTaHAAPTHOM BHJIE
(YMHOXEHHUE, JIeTICHNE, BO3BE/ICHHE B CTETICHB).

Auaredopanuec |Ksagpartueiii TpéxuieH. Pasnoxenue kBagpaTHOro TpéxwicHa|Pacno3naBaTh  KBaJpaTHBIM  TPEXUYIEH, YCTAaHABIMBAaTh

KHe Ha MHOKUTEIH. BO3MOYKHOCTb €I'0 Pa3JIOKEHHsI HA MHOXKUTEIIH.

BbIpa)KeHHs. PackiaaabiBaTh Ha MHOKHTEJM KBAJIPaTHBIA TPEXUIEH C

KBaapaTtHblii HEOTPULIATENIbHBIM JUCKPUMUHAHTOM TPH HEOOXOIUMOCTH C

TPEéXuJieH OTIOPOIi Ha aJITOPUTM IpaBHJIA.

(S9)

Aaredpanuec | Anredpandeckas 1poOb. JlomycTuMble 3HaUEHUS IEPEMEHHBIX, | 3anucbIBaThL — aaredpanyeckue BblpaxeHus. HaxoauTb

KHe BXOJSIIMX B  anreOpamdeckue BbIpaxkeHHs. OCHOBHOE |00JacTh ONpeeNeHus palliOHAIBHOTO BHIPAXKEHUS.

BBIpaKeHHsl. |CBONCTBO anreOpanueckoit Apodu. CokpaieHue apoOeit. BbINOJHATL  YHCIOBBIE TOJICTAHOBKA W BBIYMCIATH

Aaredpaunuec |CnoxeHnue, BBIUYUTAHUE, YMHOKEHHE U JieNieHHe | 3HaueHHe ApoOu, B TOM YHCIE C ITOMOLIbIO KAJIBKYIIATOPA.

Kas 1poodb anredbpandeckux napoOeil. IlpeoOpa3zoBanue BbIpaxeHHil, | @OpMyJHMPOBATHL OCHOBHOE CBOWCTBO  aireOpanyueckoit

(15 y4) coJiepKalux anredOpandeckue Apoou. JIpoOY ¥ MPUMEHSATD €ro JJIs MpeoOpazoBaHus JpoOeit.

BbINoJaHATL JeiicTBHA C anredpandecKuMu JApoOsSMU TpU
HEOOXOJMMOCTH C HampaBisfooueil nomompto. IIpumeHaTs
npeoOpa3oBaHus  BBIp@XEHUM  JUIsl  pelleHdus  3ajad.
Boipa:xkaTh mnepemeHHble 13 Qopmyn  (dusHuUeCKUX,
reOMEeTPUYECKUX, OIMHUCHIBAIOIINX OBITOBBIE CUTYallUu) MpU
HEOO0XOIMMOCTH C HAPAaBJIAIONIEH TOMOIIBIO.




YpaBuenuss |KBanparnoe ypaBHenue. HemosiHoe kBaznpaTHOe ypaBHEHME.|Pacmo3naBaTh KBaJpaTHbIE YpaBHEHHUS.
U dopmyiia KopHe# kBazpaTHoro ypaBHeHus. *Teopema Buera™. |3anucbiBaTh ¢(opMysly KOpHEH KBaJpaTHOTO YypaBHEHUS;
HepaBeHCTBa. |Pelenne  ypaBHEHMi,  CBOJSIIMXCSI K KBaJpaTHBIM. | peliaTh KBajJpaTHbIe YPaBHEHUS] — IIOJIHbIE U HETIOJIHbIE
KBagparubie |[Ipocreiimume qpoOHO-palioHaIbHbIE YPABHEHMUS. (c ucroNb30BaHUEM CIPABOYHON MH(OpPMAIIUN).
ypaBHeHuss |PemieHne TEKCTOBBIX 3alad € IOMOWIBIO  KBajgpaTHbIX | [IpoBoauTth mpocreiilnme Hccjleq0BAaHHUA  KBaJIpaTHBIX
(15 9) YpaBHEHUH. YpaBHEHUU.
Pemiath ypaBHeHHMSs, CBOJSIIMECS K KBaJApaTHBIM, C
MOMOINbIO MPe0oOpa3OoBaHUl W 3aMEHOM TEepPEeMEHHON ¢
OIOPOI Ha AIITOPUTM IPABHIIA.
Ha0aonaTts M aHAJM3HPOBATHL CBA3b MEXIYy KOPHAMH H
K03 pHIMEeHTaMU KBaJPaTHOTO YPAaBHEHHUSI.
*TIpuMeHsTh TEOpeEMY Buera JUISt pelIeHUs
3a11a4 (C MCIOIb30BaHUEM 00pasia)®.
Pemats TekcTOBBIE 3aJa4yd aIreOpanuecKuM CIOCOOOM:
NEPEXOANTH OT CIOBECHOW (POPMYIMPOBKH YCIIOBHS 3a7auul K
anreOpanveckoll MoJeNnu MyTEM COCTaBJICHHUS YypaBHEHUs
(mpu HEOOXOIUMOCTH C HAIPaBIISIIOIIECH MTOMOIIBIO); pellaTh
COCTaBJIEHHOE YPAaBHEHUE; HHTEPIIPETUPOBATH PE3YJIbTAT.
3HAKOMUTHCS € HCTOPHEH Pa3BUTHS aIreOpsl.
YpaBHenusi |JIuHeiiHoe ypaBHeHHME C JByMs IEepEMEHHBIMH, ero rpaduk, | PacmosHaBaTh  JHMHEHHBIE  ypaBHEHMS C  IByMs
" IPUMEpHI PEILICHUs] ypaBHEHUH B LIEJbIX YHCIIaX. MIEPEMEHHBIMH.
HepaBeHCTBa. |PemieHne cucteM [BYyX JMHEWHBIX ypaBHeHMH ¢ JByMms |CTpouTh Trpaduku JMHEHHBIX YpaBHEHWH, B TOM YHUCIE
Cucrembl nepeMeHHbIMH. [IpuMepbl pelieHus CUCTEM HEIMHEMHBIX |MenoJib3yst Hu(poBbie pecypcbl (IIpU HEOOXOIUMOCTH C
YPaBHEHHIl |ypPaBHEHUU C JBYMS IIEPEMEHHBIMHU. OIIOPOil Ha aIrOPUTM Yy4eOHBIX JeHCTBUIA).
(13 v) *T'paduueckast  WHTEpOpeTalMsi  ypaBHEHUS ¢  JABYMs | Pasimuarh napauieibHble M MEPECEKAIONINEcs MPsMbIE TO

NEPEMEHHBIMH U CUCTEM YPaBHEHHH € ABYMsI IEPEMEHHBIMU *.
Pemenne TeKCTOBBIX 3a71a4 € TOMOIIBIO CUCTEM YPaBHEHUM.

UX YPaBHEHUSIM.
Pematp cuCTEMBI [BYX JIMHEWHBIX YPaBHEHHU C JByMs
IIEPEMEHHBIMU MTOJCTAHOBKOM U CIIOKEHUEM.

Pemate mpocreiinive cuCTeMbl, B KOTOPBIX OJHO U3
YpaBHEHHH HE SABISETCS JUHEHHBIM NPH HEOOXOIUMOCTH C
HaITpaBJISAOIIEH TOMOIIIBIO.

*TIpuBoauTh rpaguyecKyl0 HHTEPNPETALMIO PELICHUS
YpaBHEHHUS C JIByMSI NEPEMEHHBIMH M CHCTEM YpPaBHEHUU C




JIBYMsI [IEPEMEHHBIMU. ™
PemaTh TekcTOBBIE 3a1a4UN AITeOpaHYECKUM CIIOCOOOM.

YpaBuenusi |YucioBble HEPAaBEHCTBA U X CBOMCTBA. ®opmyMpoBaTHL  CBOWCTBA  YHCIOBBIX  HEPABEHCTB,
" HepaBeHcTBO ¢ 0/1HOM nepeMeHHOH. JInHeliHbIe HEPaBEHCTBA C | MJUTFOCTPUPOBATH UX HA KOOPJAUHATHOMN MPSIMOM.
HEePaBeHCTBA. |OJJHOM IepeMeHHOM u uX pemeHue. Cuctemsl JHHENWHBIX | [IpuMeHATH CBOICTBA HEPABEHCTB B XOJI€ PELLICHUS 3a/1a4.
HepaBeHncTBa | HEpaBEHCTB C OJHOW IEPEMEHHOMN U UX PELICHUE. Pemiath JMHEHHBIE HEPABEHCTBA C OJHOW IEPEMEHHO,
(12 v) N300pakeHune penieHust JIMHEMHOr0 HEPAaBEHCTBA U UX CHCTEM | M300paxkaTh pelIeHnE HEPABEHCTBA HA YHCIOBOM MPSMOIi.
Ha YKUCIIOBOM IIPSMOM. Pematp cucreMbl JIMHEMHBIX HEPAaBEHCTB, H300paxkaThb
pEelIeHUE CUCTEMbl HEPABEHCTB HA YMCIOBOM IIPSAMON IIpU
HEO0OXOJIMMOCTHU C BU3YAJIbLHOH OIMOPOii.
DOyHKIHH. [Tonstne ¢ynkuuu. OOnacTe ompeneneHus W MHOXKECTBO | Ucmosib3oBaTh  (QYHKIMOHAJIBHYIO  TEPMHHOJIOTHIO H
OcHoBHBIC 3HayeHu# QyHKuu. CriocoOsl 3a1aHust yHKIHMA. CHMBOJIHKY.
MOHATHUSA I'paduk pynkmum. CroiicTBa QyHKIHMH, WX OTOOpakeHWE Ha |BuIuuciasATh 3HaYeHuss (QYyHKIWH, 3aJaHHBIX (QopMyTamMu
Sy rpaduke. (mpu  HEOOXOIMMOCTH  HCIOJNB30BaTh  KaJIbKYJISATOP);
COCTABJISATH TA0IMIbI 3HAYEHU T QYHKITUH.
Crtpouts no Toukam rpapuku QyHKIUIL.
OnuceiBaTh  cBoOMcTBa  (QYHKIMM HAa  OCHOBE €&
rpaMuecKoro MpeACTaBICHUS MpPU HEOOXOIUMOCTH ¢
HaITpaBJISAOIIEH TOMOIIBIO.
Hcnoab3oBaTh  (QYHKIMOHAIBHYIO TEPMHHOJIOTHIO W
CHMBOJIMKY.
HccaenoBarh npuMepsbl rpaduKoB, OTPAXKAIOIIUX pealbHbIe
npoueccsl U siBieHus. [IpuBoAMTHL MpUMeEPHI MPOLECCOB U
SIBJICHUH C 3aJJaHHBIMH CBOMCTBaMHU.
Hcnonb3oBaTh  KOMIBIOTEPHble  NPOrpaMMbl  JUIA
nocTpoeHus rpaduKoB PyHKIHMHA U U3y4eHUS UX CBOWCTB
DyHKIHH. Yrenne wu moctpoeHue rpapukoB ¢yHkuuid. Ilpumeps | Haxoaurs ¢ moMombio rpadpuka QyHKIUU 3HAYEHUE OJHON
Yucnosble rpadukoB QpyHKINNA, OTpaKAIOIIUX PEAbHBIE MPOLIECCHI. U3 pacCCMAaTPUBAEMBIX BEIMUYUH M0 3HAYCHUIO APYTOM.
pyHKUIMH @yHKIMH, OIMCHIBAIOLINE IPSIMYIO " o0paTtHyto | B HECTIOXKHBIX Cilydasx BhIpazkaTh (pOPMYJIOii 3aBUCHMOCTH
9y MPONOPLMOHANIbHBIE 3aBUCUMOCTH, UX Tpaduku. ['unepbona. |MeX1y BETUUMHAMU.

Ipadux GyHkimumy = X2,

OnucpiBaTh XapaKkTep HN3MCHCHHA OJHOW BEJIWYMHBI B




Dyukuuuy = X2,y = x3y = Jo T *rpaduaeckoe
Es

peleHre ypaBHEHUH U CUCTEM ypaBHEHUH. *

3aBUCUMOCTH OT U3MEHEHUs JPYron
Pacno3naBare Buabl usydaemblx ¢GyHKkuuid. Iloka3piBaTh
CXeMATH4YeCKH IIOJIOKEHUE Ha KOOPAMHATHOW IUIOCKOCTHU
rpadukoB byHKIHHA BHJIA: y = X°, y =X,
y=yx ¥~k

X
Hcnoab3oBath PyHKIHOHAJIBHO-TPA(HYECKHUE
npeacTABJEHHS U1 PEIICHUS U UCCIIEI0OBaHUS YPAaBHEHUH U
CHUCTEM YpaBHEHUM.

IIpumensite  nM@poBbIe pecypcbl Ul IOCTPOCHHS
rpaduKoB (PYHKITHIA.
IMoBTopenue |lloBTOpeHHE OCHOBHBIX MOHATHI M MeTOAO0B KypcoB 7 u § | IIpuMeHATH CHOCOOBI CpPaBHEHUS YHCET, BBIYMCICHUH,

M 000011IeHHE
(6 9)

KJ1accoB, 0000IIeHe 3HaHUH.

npeoOpa3oBaHuil BBIPAKEHUH, pEIIeHUs] ypaBHEHUI.
OcyuiecTBJIAATh CAMOKOHTPOJIb BBIITOJHAEMBIX JIEUCTBUN U
CaMOIIPOBEPKY pe3ysbTaTa BBIYHUCICHUHN, NpeoOpa3oBaHMIA,
ITOCTPOEHHUH.

Pemiare 3agaunm U3 pealbHOM JKHU3HHM, NPHMEHATH
MaTeMaTH4YeCKUe 3HAaHWS JUIsl PELICHHs 3aJad W3 JAPYrux
IIPEAMETOB.

Pemiate TekcTOBBIE 3a1a4M,
CIOCOo0BbI PELICHUS 3aa4U.

CpaBHMBaTh, BBIOHPATH

9 kaacc (102 )

Ha3Banmue
pasnena
(Temmbl)
Kypca (4Mc10
4acoB)

OcHoBHOE coaep:xaHue

OcHOBHBIE BH/IbI 1eATEJIbHOCTH 00y4AO M XCS

Yuciaau
BBIYMCJICHUS.

PaHI/IOHaHI)HI)Ie qucia, *I/IppaHI/IOHaHI)HI)Ie YHucjia, KOHCYHbIC U
OCCKOHCYHBIC JACCATHYHBIC I[pOGI/I. MHOXECTBO

Pa3BuBaTthb npeacraBjeHuss O 4YHUCIAX: OT MHOXCCTBaA
HaTypaJbHBIX YUCCII 1O MHOXKCCTBA JIECTBUTEIBHBIX YHCE]L.




JleiCTBUTEJb |ICHCTBUTEIIBHBIX  4YUCE; JCUCTBUTENBbHBIE 4YHCIA  KaK | O3HAKOMHUTBCS c BO3MOKHOCTBIO IIPEACTABIICHUS
HbIe Yncia OeCKOHEUHbIEe JIeCATUYHBIE JpoOu. B3auMHO 01HO3HAYHOE | ICHCTBUTENIBHOTO 4YHClIa Kak OECKOHEUHOW JecATUYHOM
9 ) COOTBETCTBUE MEXJYy MHOXXECTBOM JCHCTBHUTEIBHBIX YHCEN U |IpoOH, NPUMEHATH JECSITUUHBIE pUOIMKEHUS
MHO3KECTBOM TOYEK KOOPJIMHATHOM MPSAMOM. palMOHAIbHBIX U HPPALMOHAIBHBIX YHACE.
CpaBHEeHHE  JI€HCTBHUTENBHBIX  YHCEN, apUPMeTHUYecKue | *3anuchiBaTh, CPaBHUBATH " yYHOpPS/104YMBATH
NeHCTBUSA C NEHCTBUTEIBHBIMU YHACIaMU. ™ JeHCTBUTEINIbHBIE YHCIA™,
[TpubnmxEénnoe 3HA4YCHUE BEJIMYUHBI, TOYHOCTb | BbINOJIHATBL, couYeTas yYCTHBIE W IIMCBMEHHBIE IIPUEMBI,
IpUOIINKEHNUS. apugMeTHYecKHue AeHCTBUS C PalMOHAIbHBIMU YHCIIAMU;
Oxpyrnenue wuyucen. Ilpukuaka U OLEHKAa pe3ylbTaTOB|HAXOAMTH 3HAUCHUS CTENEHEW C LEJIbIMU IOKa3aTelIIMU U
BBIYHCIICHUM. KOPHEW; BBIYMCJISATH 3HAYCHHSI YNCIIOBBIX BBIPAXKCHUIA.
I[ony4yuTs npeacraBjieHde O 3HAYMMOCTH JIEHCTBUTEIIBHBIX
qucell B IPaKTUYECKOM EATENbHOCTH Y€I0BEKa.
AHau3MpPOBaTh U JeJaTh BbIBOJbI (I10CJI€ COBMECTHOIO
aHaJM3a) 0 TOYHOCTU NPUOIIMKEHUS AEHCTBUTEIBHOIO YUCIIA
IIPU PELICHUH 3a/1a4.
OxpyrasaTs NEMCTBUTEIIbHBIE qucna, BBINIOJIHATH
NPUKUAKY pPE3yJbTaTa BBIYMCICHHM, OLEHKY 3HA4YCHHUU
YUCJIOBBIX BBIPAKEHUM.
3HAKOMUTBHCS C UCTOPHEN pa3BUTHS MATEeMATHKH.
YpaBuenuss |JIuHeliHoe ypaBHeHMe. PelieHue ypaBHeHUH, cBomsamuxcs K|OcBamBaTh, 3allOMHHATHL W NPHUMEHATH TIpaduyeckue
U JIMHEHHBIM. METO/IbI IIPY PEUICHUN YPAaBHEHHUI, HEPABEHCTB U X CUCTEM
HepaBeHcTBa. | KBaspatHoe ypaBHeHue. PemieHue ypaBHEHHH, CBOJAIIMXCS |(IpH HEOOXOJUMOCTH C ONOPOM Ha alropuT™M YydeOHBIX
YpaBHeHusi |K KBaJpaTHbIM. bukBaapaTHbIe ypaBHEHMUS. JeNCTBUI).
¢ OTHOM *TIpumepsl perieHus ypaBHEHUWH TpeThell U 4YeTBEPTOH | Pacmo3maBaTh 1enbie U JpOOHBIE ypaBHEHUS.
NMepeMeHHOM |CTereHel pa3iokeHUEM Ha MHOXKUTENN. ™ Pemiate  JIMHeHiHbIe M KBaJApaTHble  YpPaBHEHHS,
(14 v) Pemtenne npoOGHO-palIMOHAIBHBIX YPaBHEHUI. YpaBHEHMsI, CBOISIIMECS K HHUM, MpPOCTEHIIHe JPOOHO-
Pemennie TEKCTOBBIX 3a7ja4 alNreOpanyeckuM METOJIOM. panMoOHaIbHBIE YPABHEHUS.
IpensaraTs BO3MOXHBIE CIOCOOBI PEIIEHUS TEKCTOBBIX
3a/1a4, 00CyKI1aTh X U PelIaTh TEKCTOBBIE 3aJa4H Pa3HbIMHU
croco0amH.
3HAKOMMTBCS € HCTOPUEl Pa3BUTHS MATEMAaTUKU
YpaBHenusi |JIuHeiHOe ypaBHEHHE C IByMsI IEpEMEHHBIMH U ero rpaduk. |OcBamBaTh U MPUMEHSTH MPUEMBI PEILICHUS CHCTEMBI IBYX




" Cucrema ABYX JIMHEWHBIX YPaBHEHUH C JIBYMS NEPEMEHHBIMU | TUHEHHBIX YpPaBHEHUW C JABYMS NEPEMEHHBIMHU U CHUCTEMBI
HepaBeHCTBA. |1 €€ pelleHue. PenieHue cucrteM JBYX YpPaBHEHHM, OJHO W3 |JIByX YPaBHEHMM, B KOTOPBIX OJHO YPAaBHEHUE HE SBIISIETCS
Cucrembl KOTOPBIX JINHEMHOE, a IPYyro€ — BTOPOM CTEIICHH. JUHEUHBIM (110 BU3yaJIbHOU OTIOpe).
ypaBHenmii | ['paduyeckas uHTEepmperanusi CHUCTeMbl ypaBHeHHH ¢ aAByMs | McmoJb3oBaTh byHKIIMOHaNBHO-TpaduyecKue
(14 v) MIEPEMEHHBIMU. IIPEACTABJICHUS Ul pellleHus] U UCCJIeI0BAHUS YPAaBHCHUMU
Pemennie TeKCTOBBIX 3aj1a4u aNredpandeckum crocoOom. U CUCTEM.
AHATU3UPOBATH TEKCThI 3ajady, pemiatb ux
areOpanvyeckuM CIocoOOM: MepPeXOAUuTh OT CIIOBECHOU
(GOpMYITUPOBKM YCIOBUS 33/aud K anreOpandeckod Mojaenu
NyTEéM  COCTaBJEHUS CHUCTEMbl ypaBHEHUH; pemaTh
COCTaBJICHHYIO CHCTEMY YpaBHEHUW; HHTEPHPEeTHPOBATH
pe3ynbTar.
3HAKOMUTBCSI ¢ HICTOPHEI Pa3BUTHS MAaTEMATUKH
YpaBHenusi |YucioBble HEPAaBEHCTBA U UX CBOMCTBA. Yurarh, 3aNMCHIBATh, NOHUMATH, HHTEPHPETHPOBATH
u JInHeliHbIE HEPABEHCTBA C OJTHOM NIEPEMEHHOM U MX PEIICHME. |HEPABEHCTBA; HCIIOJIB30BaTh CUMBOJIMKY U TEPMUHOJIOTHIO.
HepaBeHcTBA. | CHCTEMBbl JTMHEMHBIX HEPABEHCTB C OJHOM MEPEeMEHHOW U HX | BLIMOJHATH TpeoOpa3oBaHUs HEPABEHCTB, HMCHOJIb30BATh
HepaBencrBa |peuieHue. JUTsI IpeoOpa3oBaHMs CBOWCTBA YHCIIOBBIX HEPABEHCTB.
(16 v) KBaapaTHble HEPABEHCTBA U UX PEILIEHUE. Pacno3naBaTth JIMHEIHBIE U KBAJAPATHBIE HEPABEHCTBA.
I'paduueckass  wHTEpHpeTanMs HEpPaBEHCTB MW cucteM |PemaTh JWHEWHbIE HEPAaBEHCTBA, CHUCTEMbl JMHEHHBIX
HEPaBEHCTB C JBYMs IEPEMEHHBIMHU. HEPaBEHCTB, CUCTEMBI HEpaBEHCTB, BKJIFOYAIOLIUX
KBaJ[paTHOE HEPaBEHCTBO, M pelaTb UX; O00CYXKIATh
MOJIyYEHHBIE PEIICHUS.
N300paxkarh pelieHNe HEPAaBEHCTBA U CUCTEMbI HEPABEHCTB
Ha 4YKCIIOBOM MNPSAMOMW, 3aNMCbIBATH DPEIICHHUE C IIOMOIIBIO
CHMBOJIOB.
Pemarh KBajipaTHBIE HEPABEHCTBA, UCIONB3Ys Ipaduueckue
MPEICTaBICHUS.
OcBanBaTh M NPUMEHAITL HEPABEHCTBA IIPU PELICHUHU
Pa3TUYHBIX 3a/ad, B TOM qHUCIIe MIPaKTHUKO-
OPUEHTHUPOBAHHBIX.
DyHKIUN KBagpatnunas dyaknus, e€ rpaduk u cpoiictBa. [lapabona, | Pacmo3zHaBarh BH/JIbI M3y4aeMbIX byHKIHH;
(16 v) KOOPJIMHATHI BEpIIMHBI apadoIIbl, 0Cb CHMMETPHH Mapadoibl. | HILTHCTPUPOBATH cXeMaTH4YeCKH, 00bSICHATDH




Crenennble (yHKIMU C HAaTypaJlbHBIMU TMOKa3aTelsiMu 2 U 3,
uX rpadMKy U CBOMCTBA.

Ipauxu Gynxumii: y = kx,y = kx + b, ,y = ax?, y = ax},
y = Vo Yy =k

x

pacroyio)keHre Ha KOOPAMHATHOM IUIOCKOCTH TpaguKoB

ynximit Buma: y = kx, y = kx + b, , y = ax?, y = ad,

Y = & B 3aBUCUMOCTH oT 3HAYCHUM
x

K03(QHUIIMEHTOB; ONMUCHIBATH UX CBOKCTBA.

Pacno3HaBaTh KBaJpaTHUHYIO (QYHKIUIO IO Gopmyie.

I[puBoauTh, NpUMepPbl KBAJAPATHUYHBIX 3aBUCHUMOCTEH W3

peasibHOM XKU3HU, (PU3UKH, TEOMETPHH.

y = ,U.E’

BoisiBasiTb 1 0000marh ~ ocoOeHHOCTH  rpaduka
KBaJApaTUYHOMN byHKIIUN y=ax’ + bx +c (pu
HEO0OXOIUMOCTH C HAMPABJISIOLIEH TOMOIIBIO).

Crpoutb HW  HM300pakaThb  cXeMaTH4YecKH rpaduku

KBaJIPaTUYHBIX (YHKIUHA, 33JaHHBIX (OpMyJIamMH BHIA Y =
ax, y=ax2+q, y=a(x +p)y=ax’+ bx + c (nmpu
HEO0OXOIMMOCTH C BU3YaJIbHOU OMOPOH).

AHATW3MPOBATh W NPHUMEHATH CBOWCTBA H3YYEHHBIX
GyHKIMI 111 UX [OCTPOEHMS, B TOM YHCJIE C HNOMOUIbIO
U(POBBIX PECYPCOB.

YucaoBble
nocJieoBaTe
JbHOCTH

(15 4)

[ToHsiTHE YMCIIOBOM MOCIEN0BATEIBLHOCTH.

3ajaHue TOCIEN0BaTENbHOCTH PEKYPPEHTHOU ¢GopMynoil u
dbopmynoit N-ro uieHa.

Apudmerndeckass U reoMeTpuueckas mnporpeccur. Oopmyibl
N-ro uieHa apu(pMETHYECKOW U T€OMETPUUECKON MPOrpeccui,
CYMMBI TIEPBBIX N YJICHOB.

*N300pakeHne WICHOB apu(PMETHIECKON U T€OMETPHUUECKOM
IIPOrpeccuil TOYKaMU Ha KOOPIAMHATHON IJIOCKOCTH.
JIMHENHBIN U SKCIOHEHIUAIBHBIN POCT.

CrnoxHble POLEHTHL.*

OcBanBaTh W TIPUMEHSITh UHJAEKCHbIE 0003HAuUEHMUS,
CTPOMTH peveBble BBICKA3BIBAHUS C HCIIOJIB30BAHUEM
TEPMUHOJIOTUH, CBA3aHHOMN c MOHSATUEM
MOCJIEI0BATEIBHOCTH.

Ananau3upoBaTh (GopMyITy N-TO WiIEHA MOCIEI0BATEIbHOCTH

WIN PEKYPpPEeHTHYIO (GOpPMYITy ¢  BBIYHCIATH  WICHBI
MOCJIEeIOBATENbHOCTEH,  33/JlaHHBIX ~ 3TUMH  (popMmylamu.
YcranaBauBaTh  3aKOHOMEPHOCTb B IIOCTPOEHHUH

MIOCJIEIOBATEIFHOCTH, €CJIA BBITUCAHBI TIEPBbIE HECKOJBKO €€
YJICHOB.

Pacno3naBarh  apupMETHUYECKYI0O U
MIPOTPECCUU TPHU Pa3HBIX CIIOCO0aX 3a/1aHusl.
Pematp 3amaun ¢ wucnoib3oBaHWeM (GOpMYIT N-TO dJIeHA
apu(MeTHyecKo M TEeOMETPUYECKOW MPOTPecCUuid, CyMMBbI
MIEPBBIX N WICHOB C OMOPOI HA CIPaBOYHYIO HH(POPMAIIHIO.

reOMETPHIECKYIO




*N300paxkaTh WICHbl IOCJIEI0BAaTEIILHOCTH TOYKAaMH Ha
KOOPJMHATHOM TJIOCKOCTU™.

PaccmaTpuBaTh mnpuMepbl NpoleccOB M fABJIEHHI U3
peasibHOM  KHM3HHM, WUIIOCTPUPYIOLIUME  HU3MEHEHHE B
apudmernyeckoit MIPOrPECCHH, B reoOMETPUYECKON
nporpeccuu; *n3o0paxarb COOTBETCTBYIOIIKME 3aBUCUMOCTHU
rpapudeckn®.

Pemiats mnpocreiimiue 3agavu, CBA3aHHBIE C YHCIOBBIMU
MIOCJIEZI0BATENbHOCTSAMU, B TOM YHCIIE 3a/ladyd U3 peajibHOU
JKU3HH C  HCIOJNBb30BaHMEM  IUQPPOBBIX  TEXHOJIOTHMA
(3MEKTPOHHBIX TaOIUIL, rPaGUIECKOTO KATBKYIATOPA U T.I1.).
*PemiaTh 3a7a4dl Ha CJOXHBIC MPOLIEHTHI, B TOM YHCIE
3aJaud U3 peaJbHOM NPAKTHKU (C  HCIIOJIIb30BAaHUEM
KaIbKyJIATOpa). *

3HAKOMUTBCS € HCTOPHEH Pa3BUTHS MaTEMATUKU.

IToBTOpEHME,
00001IEHNE,
cHucTEeMAaTH3a
us 3HAHUH
(18 u)

Yucaa u BbIYHCIEHHs (3alIUCh, CPaBHEHUE, ICUCTBUS C
NECTBUTENIHBIMIA YHCJIAMH, YHWCIIOBAsl TpsiMasi,; TPOLEHTHI,
OTHOILIEHUSI, POTIOPLIUH; OKPYIJIEHUE, TPUOIINKEHNE, OLICHKA;
pelIeHre TEKCTOBBIX 3a7a4 apu(PMETHIECKUM CIIOCOO0M).

Auredpanyeckue BbIpaKeHUsI (mpeobpazoBanue
anreOpanyecKuX BhIPAKEHUM, JOMYCTUMbIE 3HAUSHUS).
@yHkuuu (MOCTPOCHHE, CBOWCTBA WM3YyYEHHBIX (PYHKIIMIA;
rpaduyeckoe pereHre ypaBHEHHH U UX CHCTEM).

OnepupoBaTh NOHATHSIMU: MHOXECTBO, ITOAMHOXKECTBO,
Olepalvy HaJ MHOXXECTBAMH; HCHOJIb30BATh I'paduuecKoe
IIPEJICTaBICHUE MHOXKECTB JUISI  ONHCAaHUS  PEAbHBIX
MPOLIECCOB U SIBJICHUM, NpPHU pEIIEHUH 3a4ad M3 JPYrux
y4eOHBIX PEMETOB.

AKTyaJIu3MpoOBaTh  TEPMHHOJIOTHIO U OCHOBHbIE
AeHCTBHUS, CBA3aHHBIC € YHCJIAMH: HATypajdbHOE 4YHCIIO,
IIPOCTOE U COCTABHOE YMCIA, JEIMMOCTh HaTypajIbHBIX YHCEN,
IPU3HAKNA JCIUMOCTH, II€JI0€ YHUCJIO, MOAYJIb YHUCIA,
OObIKHOBEHHasi W JIeCATHUYHas JpoOHW, CTaHAAPTHBIA BUJ
qucia, apuMeTHUECKUI KBaIpaTHbIM KOPEHb.

BbInoHATL JelicTBUSI, CPABHMBATh M YNOPSAA0YUBATH
qucia, MPEACTaBIATh YUCIa Ha KOOPAWMHATHOM MpSAMOI,
OKPYIUIATh 4YHCJIA; BBINOJHATH NPUKUAKY H OLEHKY
pe3yJipTaTa BBIYMCICHUH.

PemiaTh TekcTOBBIE 321a4H ApUPMETUUECKIM CIIOCOOOM.
Pemars mpakTHyeckue 3agadM, COZIEpXKAllUE IPOLIEHTEHI,
JIOJIM, YacCTH, BBIPAXKAIOLIUE 3aBUCUMOCTU: CKOPOCTh




BpEMA — pPaACCTOsIHUC, O€Ha — KOJIHYCCTBO —

CTOMMOCTb, 00BEM paboTel — BpemsT —
MPOU3BOUTEIILHOCTD TPY/A.

Pa3zouparnb peasibHbIe KU3HEHHBIC CHUTYaIIUH,
¢opmyaupoBaTh HX Ha SA3BIKE MAaTEMAaTUKH, HAXOIUTH
pelieHue, TIPUMEHSIS MaTeMaTUYCeCKUN armmapar,

HHTEPNPEeTHPOBATH PE3YIbTAT
OnepupoBaTh NOHATHAMHU: CTEIEHB C LIEJIBIM IIOKA3aTENIEM,
apumeTnyecKkui  KBaApaTHbII  KOpEHb,  MHOIOWIEH,
anredpandeckast ApoOb, TOKICCTBO.

BbINOJHATL OCHOBHBIE 1eHiCTBHSA: BBIIOJIHATh PACUETHI 110
dbopmynam, npeoOpa3oBhIBATh LeJbie, JIpoOHO-
paloHaJIbHbIE BBIPAXEHUS M BBIPAKEHUS C KOPHIMH,
peaan30BbIBaTh pPa3oKEHWE MHOTOYJIEHAa Ha MHOMKUTENH, B
TOM YHCIIE C UCIOJIB30BaHUEM (OPMYI Pa3HOCTH KBaJPaTOB
U KBaJpaTa CyMMbl U pa3HOCTH; HAXOAWUTh JONYCTUMBIE
3HAYEHUs  NEPEMEHHBIX i1 JIpOOHO-pallMOHAIbHBIX
BBIPAXECHU, KOPHEH.

MoaenupoBaTh ¢ IOMOIIBIO (OPMYIT peasbHbIe MPOIECCHl U
SIBJICHHUS.

OnepupoBath NOHATHSIMU: (QYHKIMS, Tpapuk QYHKIHH,
HYJH ¢byHKIMH, IPOMEXKYTKH 3HAKOIIOCTOSIHCTBA,
MPOMEXYTKH BO3pacTaHusi, yObIBaHUS, HauOoJbllee U
HalMEHblIIee 3HaYeHUs (PYHKIUH.

AHaJIM3MpPOBaTh, CPaBHUBATh, 00CY:KIaThb CBOMCTBA
(GYHKIMHA, CTPOUTH UX rpadUKH.

OnepupoBaTh MOHATHUSIMHU: TIPSMasi MPOMOPLUUOHAITBHOCTD,
oOpaTHas  MPONOPLHMOHAIBLHOCTh, JIMHEHHas  (YHKIHA,
KBajpaTHuHas QyHKIus, mapadoia, runepooa.
HUcnoan3oBath rpaduku I8 ONpPENEIEHUS CBOMCTB,
MIPOLIECCOB M 3aBHCUMOCTEH, NJIsl pelieHus 3a1ad u3 JIpyrux
y4eOHBIX NPEIMETOB U PEANbHOM KU3HH;, MOAETUPOBATH C
MOMOIIbIO TpaMKOB peaabHbIE MPOLECCHI U SIBICHHUS.
BoipaxaTth ¢opMyJiaMu 3aBUCUMOCTH MEXAY BEITMUNHAMM.




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» AnreOpa, 7 knacc/ Makapsrues FO.H., Munarok H.I'., Hemkor K.U. u
npyrue; nmoa peaakuueit TemsikoBckoro C.A., AKIIMOHEPHOE OOIIECTBO
«3narensctBO «IIpocBenienue»

» AnreGpa, 8 kiacc/ MakapsiueB FO.H., Munatok H.I'., Hemkor K.U. u
npyrue; nmoa peaakuueit TemsikoBckoro C.A., AKIIMOHEPHOE OOIIECTBO
«3narensctBo «lIpocBemienue»

Anre6pa, 9 kinacc/ Maxkapsrues 10.H., Munarok H.I'., HemkoB K.W. u npyrue;
nof penakuuent TensakoBckoro C.A., AkiinoHepHoe o01iecTBo «M31aTensCcTBO
«IIpocBenieHue»

METOJNUYECKHUE MATEPHUAJIBI U1 YYUTEJIA

[Toypounsbie pa3paboTKu 1o aiaredpe. 7 Kjaacc: nmocooue 1is yuaurTens /
A.H.PypykuH. - 6-¢ u3a. - M.BAKO

[Toypounslie pazpaboTku 1o anredpe. 8 Kiaacc: nocooue i yuurens /
A.H.PypykuH. - 3-e u3a. - M.BAKO

[Toypounslie pazpaboTku 1o anredpe. 9 kiacc: nocodue i yaurens /
A.H.PypykuH. - 3-e u3a. - M.BAKO

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HNHTEPHET

https://infourok.ru, POIII, AKnacc, Yun.Py
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