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[TOACHUTEJIbHAS 3AIINCKA

®denepanpHas paboyass mnporpaMma IO MareMaruke Ui oOydaromuxcsi ¢
3aiep Kol Ticuxudeckoro pasputus (mamee — 3[IP) Ha ypoBHE OCHOBHOTO 0OIIEro
oOpa3oBaHusl  IOATOTOBIEHAa Ha OcHOoBe  DenepanbHOro  rocylapCTBEHHOIO
o0pa3oBaTeNbHOTO  CTaHAApTa  OCHOBHOrO  oOmiero  ob6pazoBanus  (IIpukas
Munnpocsenienus Poccun ot 31.05.2021 . Ne 287) (manmee — ®I'OC 0O0O0),
®denepalbHON aganTUPOBAHHON 00pa30BaTENbHOM MPOrpaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHus I 00yUYaOIIMXCs C OTPAHUYCHHBIMU BO3MOXKHOCTAMU 3710poBbs (IIpukas
Mumnrnpocsenienusi Poccun ot 24 nHosiopst 2022 1. Ne 1025), denepanbHoii padoueit
IPOrpaMMbl OCHOBHOTO OO0IIIero 00pa3oBaHus MO ydyeOHOMY MpeaMmety «Maremarukay,
®denepanbHOM MNpPOrpaMMbl BOCIMTAHUS, C YYETOM PACIPEACIICHHbIX IO Kilaccam
MPOBEPAEMBIX TPEOOBaHMI K pe3yibTaraM ocBoeHHs DenepanibHON ananTUPOBAHHON
o0Opa30BaTeIbHON MpPOrpaMMbl OCHOBHOTO 0OILEro o0pa3oBaHUs AJsl OOy4arolIUXCs
3aJIepKKOM MICUXUYECKOTO pa3BuTHs. B paGoueit mporpaMme ydTeHBI UI€U U TOJOKEHUS
Konnenimu pa3Butus MatemaTruaeckoro oopazoBanus B Poccuiickoit denepanuu.

OO0was xapakTepucTUKa y4eOHOro npeamera «MaremaTtuka»

VY4eOnbll npeaMer «MaremaTnka BXOAUT B IPEAMETHYIO 00acTh «MaTtemaThka
u uHpopmatukay. OH CHOCOOCTBYET pPa3BUTHIO BBIYUCIUTENBHOW KYJABTYPHl U
JIOTUYECKOTO MBIIUIEHHUS, (HOPMHUPOBAHUIO YMEHUS MOIB30BATHCS AITOPUTMAMHU, a TAKXKE
MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIMMBIX B TIOBCEIHEBHOW JKH3HU
oOyuaroruxcst ¢ 3[1P. Y4eOnbIii penMeT pa3BUBAET MBINLJIEHUE, MPOCTPAHCTBEHHOE
BOOOpakeHUE, (PYyHKIIMOHAIBHYIO TPAMOTHOCTb, YMEHHSI BOCIIPUHUMATh U KPUTUYECKU
aHaJIM3UPOBATh MH(OPMALIUIO, TIPEACTABICHHYIO B Pa3IMYHbIX (OopMax.

OOyueHue Maremaruke Ja€T BO3MOXKHOCTH pa3BuBaTh y oOywaroutuxcs ¢ 3I1P
TOYHYIO, pallMOHAJIBHYI0 W WH(POPMATHBHYIO pe€4Yb, YMEHUE OTOUparh Hambosee
MOJIXOJSIINE SI3bIKOBbIE, CHUMBOJMYECKHE, TpadUUeCKue CpeICcTBa JUIsl BbIPAXKCHUS
CYXJCHUI U HAIJISTHOTO UX MPEACTABICHHUS.

Heo0xonuMbIM KOMIIOHEHTOM OOIIEed KyJbTYphl B COBPEMEHHOM TOJIKOBAaHUU
ABIIAETCS 00IIee 3HAKOMCTBO C METOAAMU MMO3HAHUS IEUCTBUTENBHOCTH, IPEICTABIICHUE
O MpEeAMETE U METOJaX MAaTEMaTHKU, UX OTIUYHMI OT METOAOB JAPYIMX €CTECTBEHHBIX U
I'YMaHUTAPHBIX HAayK, 00 OCOOEHHOCTSX MPUMEHEHUS MaTeMaTUKH MJis pEeUIeHUs
Hay4YHBIX U MPUKIAIHBIX 3a1a4. TakuMm 00pa3oM, MaTeMaTHuecKkoe 00pa30BaHKE BHOCUT
CBOH BKJIaJ B (hOpMUpPOBAHUE OOLIEH KYIBTYphl YEJIOBEKA.

W3yueHne wmareMaTHKH Takke CIOCOOCTBYET ACTETUYECKOMY BOCIHUTAHUIO
YeJI0BeKa, IMOHMMAaHHUIO KpacoTbl W U3SIIECTBA MAaTEMaTHYECKUX PpacCyKICHUH,
BOCIPUATHIO TEOMETPUUECKHUX (OPM, YCBOCHHUIO UI€U CUMMETPHUH.

[Tporpamma oTpaxkaeT coaepkanue o0yueHus npeamery «MaremaTuka» ¢ y4eToM
0co0bIX 00pa3zoBaTeNbHBIX MOTpedHOCTEN oOyuatonuxcsa ¢ 3I1P. OBnanenune yueOHbIM
npeaMeToM «MaTtemaThka» NpeACTaBIsSET ONPEAEIICHHYIO CIOXKHOCTh JUISl YHaIluXcs C
3I1P. ¥V obyuaromuxcs ¢ 3[1P nanbomnee BhIpakeHbI OTCTaBaHUS B PA3BUTUH CIIOBECHO-
JIOTUYECKUX (POPM MBILUICHUS, TOATOMY a0CTPAKTHBIE M OTBJICUYEHHBIE KAaTETOPUH UM
TPYJIHOAOCTYIHBI. B TOXXe Bpemsi mpu crneruaibHOM OOy4eHHH O0yyaromuecs MOTYT
BBIIIOJIHATH 3a7aHus 10 anroput™my. OHM BOCIPUMMYHUBBI K TIOMOIIH, MOTYT BBITIOJIHUTh



MEPEHOC Ha aHAJIOTUYHOE 33JaHie YCBOCHHOTO criocoba pemieHusi. CHUKEHHE pa3BUTHSA
MBICJIATEIIBHBIX ONEpalliid M 3aMEUICHHOE CTaHOBJICHHE JIOTMYECKUX JCUCTBUI
IOPUBOIAT K HENOCTATOYHOM OCMBICIIEHHOCTH COBEPIIAEMBIX YYEOHBIX IEHCTBUML. Y
oOyyaroluxcsl 3aTpyJHEHbl CUYETHBIC BBIYMCIEHUS, IPOM3BOAUMMBIE B yMme. B
IVCBMEHHBIX BBIUMCICHUSAX OHHM MOTYT IPOIYCKaTh OJHMH M3 IPOMEKYTOUYHBIX IIAroB.
[Ipu paGoTe ¢ 4YMCIOBBIMU BBIPRKECHUSMHM, BBIYMCICHHUEM WX 3HAUYEHUS MOTYT HeE
yJep>KUBaTh NPAaBUIbHBIA MOPsIOK JedcTBuil. Ilpu ympomenun, npeoGpasoBaHUU
BbIpakeHH ywamecss ¢ 3[IP He MOryr camoCTOATENbHO NPHHATH PELICHHE O
ITOCJIEA0OBATEILHOCTH BBINOJHEHUS ACUCTBUN. KOHKPETHOCTH MBIIUIEHUS OCIJIOKHSET
YCBOCHHSI HaBbIKa pPEIICHHMs YPAaBHEHUM, HEPABEHCTB, CHUCTEMBl ypaBHeHuUW. UM
MaJIOJIOCTYITHO COBEPIICHHE 0OPATUMBIX OTEPAIIHA.

Huskuii  ypoBeHb  pa3BUTHS  JIOTMYECKMX  ONEpAalMM,  HEIOCTAaTOYHAas
0000I1IEHHOCTh MBILICHUS 3aTPYAHSIIOT U3ydeHHE TeMbI « DYHKIIMN»: TPU ONPEICICHUN
(YHKIIMOHAJIBHOW 3aBUCHUMOCTH, HPU ONUCAHUM TIpaUueckoil CUTyalluu, UCIONb3Ys
reoMeTpUUYecKui, anredpanyeckuil, QyHKIMOHANBHBIN A3blku. Hepenko ydaiuecs He
BUJIAT Pa3HUILIBI MEKY 00JIACThIO ONpeAeaeHUs] PYHKIIMU U 00JaCThiO 3HAUCHUH.

Pemenne 3amgad compsKeHO C TPYAHOCTSIMH O(QOPMIICHHS KpPAaTKOW 3amucH,
IIPOBEJICHUS aHAJIN3a YCJIOBUS 3a/layM, BbIAEIEHUs cyllecTBeHHOro. OOyuaromuecs c
3[IP 3aTpyaHsrOTCS cleiaTb YMO3aKJIOYEHHE OT OOIIEro K YacTHOMY, HEpEAKO
BBIOMPAIOT  HEpAlMOHAJbHBIE CHOCOOBI  pEIICHMs, WHOTAA  OTPaHUYMBAIOTCA
MaHUNYJALUSAMH C YACIAMH.

[Ipu u3yuyeHnn reomeTpuyeckoro Marepuana ooyvatomuecs ¢ 3[1P crankuBarorcs
C TPYZHOCTBIO JI€JaTh JOTHYECKNE BBIBOJBI, CTPOUTH MOCIEA0BATEIbHBIE PACCYKICHUS.
Henpounble 3HaHUS OCHOBHBIX TEOPEM F€OMETPUM MPUBOAMUT K OLIMOKAaM B pELICHUU
reoMeTpuyeckux 3agad. OOyyaroumuecs MOryT MOAMEHUTH (POpMyIly, HENpPaBUIBHO
NpUMEHUTH Teopemy. K cepbe3HbIM OIMOKaM B PEIIEHUH 33]1a4 TPUBOASIT HEAOCTATOUHO
pa3BUTBHIE IPOCTPAHCTBEHHBIE IPEACTABICHUS. VM CIO0KHO BBINOJHUTL YEPTEXK K
YCIJIOBUIO, B TUCBbMEHHBIX pab0TaX OHU HE MOTYT MIPUBECTH OOBICHEHUE K YEPTEXKY.

TouyHOCTH 3aIOMUHAHMS U BOCIPOM3BEIECHUSI YUEOHOIO MaTepraja CHUKEHBI 1O
npuyuHe CcaabOCTM MHECTHUYECKOW JIeATENbHOCTH, CYKEHUs o0beMa NaMsTH.
Oo6yuatomumest ¢ 3IIP TpeOyercst Oomnbllie BpeMEHHM Ha 3aKpeIieHue Marepuasna,
aKTyaJau3auus 3HaHWU 110 ONIOPE IPU BOCIIPOU3BEACHUH.

Jlst mpeoonieHus TPYIHOCTEN B M3YYEHUW ydeOHOTO mpeamera «MareMaTukay
HeoOxoaMMa ajganTanusi o0beMa U XapakTepa y4eOHOro Marepuaia K o3HaBaTelIbHbIM
BO3MOXKHOCTsIM yuamuxcsi ¢ 3[IP. Crnemyer y4deOHbI MaTepuan NPENoJIHOCUTh
HEOOJIBIIMMU MOPIUSAMHU, YCIOKHSS €ro MOCTENEHHO, U3bICKUBATh CIIOCOObI aanTaluu
TPYAHBIX 3aJaHUM, HEKOTOpPbIE TEMBI JaBaThb KaK O3HAKOMUTEJBHBIE; HCKIIOYATh
OTJAEJIbHBIE TPYIHBIE JIOKA3aTENIbCTBA; TEOPETUUYECKUM MATEpUAT PEKOMEHIYETCS
M3y4aTh B MPOLIECCE MPAKTUUYECKON AEATEIBHOCTH MO pelIeHUI0 3a1ad. OpraHnyeckoe
€IUHCTBO NPAKTHYECKOM M YMCTBEHHOM [JEATEIIBHOCTH Yy4YalllMXCsl Ha YypoKax
MaTEMaTHKU CIIOCOOCTBYIOT MPOYHOMY M CO3HATEIIbHOMY YCBOEHHIO Oa3HCHBIX
MaTeMaTUYECKUX 3HAHUU U YMEHUM.

Heau u 3axa4n u3ydenust yaeOHoro npeamera «MareMaTuka
[TpuopuTeTHBIMH LEIIMU O0yYEHHSI MaTEMaTHKE B 5—9 Kilaccax sIBISIOTCS:



* ¢opMuUpOBaHUE TCHTPATBHBIX MAaTEMaTHYECKUX TIOHATHA (YHCIIO, BEJIMYWHA,
reoMeTpHuyIecKas durypa, IepeMEeHHas, BEPOSITHOCTb, byHKIHA),
00€eCleYnBaIOIIMX MPEEMCTBEHHOCTh M MEPCHEKTUBHOCTh MaTeMaTHYeCKOTrO
oOpazoBanus odydaromuxcs ¢ 311P;

* noaseaeHue oOyvaronuxcs ¢ 3[IP Ha qOCTYNMHOM [Jii HUX YPOBHE K OCO3HAHMIO
B3aMMOCBSI3M MATEMATUKN M OKPYXKAIOLIEr0 MHUpA, MOHUMAHUE MaTEMaTUKH Kak
4acTH OOIIeH KyJIbTyphl 4eJIOBEUECTBA;

" pa3BUTHE MHTEJUIEKTYyaJIbHBIX U TBOPUYECKHUX CcIIOCOOHOCTEN oOydatromuxcs ¢ 3I1P,
MMO3HABATEIIbHOM AKTUBHOCTH, MCCIEIOBATEIIbCKUX YMEHUM, KPUTUYHOCTH
MBIIIJICHHS, UHTEPECA K U3YUYCHUIO MAaTEMATHKU;

* ¢opmupoBaHue GYHKIIMOHATHPHOW MAaTEMaTHYECKOW TPAMOTHOCTH: yMEHHS
pacmo3HaBaTh  TPOSBICHUS  MAaTeMAaTUYECKUX  TMOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEANIbHBIX JKU3HEHHBIX CUTYalMSAX W NPU U3YUYCHUU JIPYTHUX
y4e€OHBIX TPEAMETOB, TMPOSIBICHUS 3aBUCHUMOCTEM M  3aKOHOMEPHOCTEH,
bopMyITUpOBaTh X Ha SI3bIKE MaTEMATUKU U CO3/1aBaTh MaTEMaTUYECKUE MOCIIH,
IIPUMEHAThL OCBOCHHBIM MAaTeéMaTUYeCKUM ammapar [Jid PEeLIeHUs NPaKTUKO-
OpPUEHTUPOBAHHBIX 3aJ1a4, MHTEPIPETUPOBATh U OLECHUBATh IIOJYyYCHHBIC
pe3yabTaThl.

JlocTrxeHue 3TUX Lene 00ecreynBaeTCsl pelIeHUEM CIeIYIOIIMX 3a]1a4:

* ¢opmupoBarb y oOydaronuxca ¢ 3I[IP HaBblkum ydeOHO-TIO3HABATEIHHOU
NEeATEIbHOCTH: IUIAHUPOBaHUE padOThl, IOUCK pPAIMOHAIBHBIX IyTell ee
BBITTOJIHEHUS, OCYILIECTBIEHNS] CAMOKOHTPOJIS;

" CHOCOOCTBOBaTh HMHTEIIEKTYAJIbHOMY PpPa3BUTHIO, (POPMHUPOBATH KAYeCTBa,
HEO0OXOIUMbIE YEJOBEKY JJIsl MOJHOLEHHOM *U3HH B COBPEMEHHOM OOIIECTBE,
CBOMCTBEHHBIE MaTE€MaTUYECKOM NIESITETbHOCTU: SICHOCTH W TOYHOCTH MBICIIH,
WHTYUIMU, TPOCTPAHCTBEHHBIX MPEICTABICHHM, CIIOCOOHOCTU K MPEOOJICHUIO
TPYAHOCTEN;

* (GopMHUPOBATH KIIFOYEBBIE KOMIIETEHITUH YYAIIUXCS B paMKax MPeIMETHON 00J1acTu
«Marematuka u uHOOPMATHKAY;

" pa3BUBATh MOHATHITHOE MBINUICHUS oOyyatomuxcs ¢ 3I1P;

" OCYHIECTBJISATh KOPPEKIMIO MO3HABATENbHBIX MporieccoB oOydatonuxcs ¢ 3I1P,
HEOOXOIUMBIX JIJIT OCBOCHUS TPOTPAMMHOTO MaTepHaa 1o yueOHOMY IIpeIMETy;

" MpeaycMaTpuBaTh BO3MOXHOCTH KOMITEHCAIIMH OOpa30BaTENIbHBIX NEPHUIIUTOB B
OCBOEHUHU IMPEIIECTBYIOLIEr0 MPOrpaMMHOro Marepuana y oodyvatouuxcs ¢ 311P
Y HEJIOCTAaTKOB B MX MAaTEMATUYE€CKOM Pa3BUTHH;

* chopMUPOBATh YCTOMUMBBIA HHTEPEC yUALTUXCS K MPEIMETY;

" BBLISBIATH U Pa3BUBATh MATEMaTHYECKUE U TBOPUECKHE CTIOCOOHOCTH.

OCHOBHBIE JIMHUU COIEPXaHUsS Kypca MareMartuku B 5-9 kiaccax: «Ywucna u
BBIUUCIICHUS», «AnreOpay («AnreOpaniyeckue BbIpaXEHUS», «YpPaBHEHUS W
HEpaBeHCTBay), «DyHKIUNY, «l'eomerpus» («I'eomeTprueckue GUTypsl U KX CBOMCTBAY,
«I3MepeHre TeOMETPUUECKUX BEIMYMHY»), «BeposSTHOCTL W cTaTUCTUKa». JlaHHBIC
JUHUU Pa3BUBAIOTCS MApaJUICNIbHO, KaXK/las B COOTBETCTBUHM C COOCTBEHHOW JIOTHKOM,
OJTHAKO HE HE3aBUCHUMO OJIHA OT APYIOi, a B TECHOM KOHTAKTE U B3auMoJencTeuu. Kpome
ATOTO, UX OOBEAMHSET JTOTUYECKASI COCTABIISIIONIAS, TPAJAUIIMOHHO MTPUCYIIAS MATEMaTHKE
M [OPOHU3BIBAIOIIAS BCE MAaTEMaTUYE€CKUE KypCbl W  COAEpPKATEIbHBIC JIMHUU.



ChopmynupoBannoe B denepalibHOM TOCYJapCTBEHHOM O00pPa30BaTEbHOM CTaHApTe
OCHOBHOIO 0011ero o0pa3oBaHusi TpeOOBaHUE «yMETh OIEPUPOBATh IMOHATHIMMU:
oIpesieNIeHNEe, aKCHOMa, TEOpeMa, J1I0Ka3aTelIbCTBO; YMEHHUE PACIIO3HABATh UCTUHHBIE U
JOXKHBIE  BBICKAa3blBaHUS, IPUBOJUTH MpPUMEPbl U  KOHTPIPHUMEPHI, CTPOUTH
BBICKa3blBaHUsSI W OTPUIIAHMSA BBICKa3bIBAHMI» OTHOCUTCS KO BCEM KypcaM, a
(dopMupOBaHUE JIOTMYECKMX YMEHHUHN paclpeneiseTcss 1Mo BceM rojaM oOydeHHs Ha
YPOBHE OCHOBHOTO OOIIET0 00pa30BaHUs.

Conepxanue 00pa3oBaHHsA, COOTBETCTBYIOIIEE IPEAMETHBIM pE3yJIbTaTaM
ocBoeHust DenepanbHOl pabouell MporpaMMbl, pacpeesi€HHbIM M0 TojaM 00y4YeHus,
CTPYKTYPHUPOBAaHO TaKMM 00pa3oM, 4TOOBl KO BCEM OCHOBHBIM, MPHHIMIIHAAILHBIM
BOIlpocaM  oOydarouiuecs  oOpaljaJiiChb  HEOJHOKPAaTHO,  4YTOOBI  OBJIAJICHUE
MaTeMaTUYECKUMHU TOHATUSMH M HaBBIKAMH OCYILIECTBISUIOCH IOCIENIOBATEIbHO H
MOCTyNareabHO, C COONIONEHHEM TMPUHIUIA MPEEMCTBEHHOCTH, a HOBBIC 3HAHUSA
BKJIFOYQJIUCh B OOIIYIO CUCTEMY MaTeMaTHYeCKHUX IpeacTaBieHnii oOyyatomuxcs c 3I1P,
pacmupsis ¥ yniyonsst e€, oOpa3ys HpOYHbIE MHOXKECTBEHHbIE cBsi3u. OOuIMe Leiau
u3ydeHus yueOHoro npeamera «Maremarukay npeactanieHsl B OenepanbHoil padoueit
IporpaMMe OCHOBHOT'O 00I1Iero 00pa3oBaHMUs.

Ocob0enHocTH 0TOOpPA M afanTALIMM Y4eOHOT0 MaTepUAaJia 0 MaTeMaTHKe

OOyuenue yueOHOMY mpenMery «MaremaTuka» CTpOUTCS Ha CO3/AaHUU
ONTHUMAJIBHBIX YCIOBUH JIJIs1 yCBOEHUS MPOrpaMMHOT0 MaTepuaiia ooydarommmucs ¢ 3I1P.
bonbiioe BHUMaHuWE yaensercss OTOOpYy Y4yeOHOro marepuaia B COOTBETCTBUU C
MPUHIUIIOM JOCTYIMHOCTH MIPU COXPAHEHUH 00IET0 0a30BOT0 YPOBHS, KOTOPBIM JTOIKEH
MO0 COAEpKaHWIO M 00beMy OBITh aZanTHPOBAaHHBIM i oOydaroniuxca ¢ 3I[IP B
COOTBETCTBHUH C UX 0COOBIMH 00pa30BaTeNbHBIMU NOTPEOHOCTIMU. ClieyeT 00IerYuTh
OBNaJicHUe MmarepuasioM oOydaronumucs ¢ 3IIP mocpeacTBoM ero JeTaibHOTrO
OOBSICHEHHS C CUCTEMATUYECKUM MTOBTOPOM, MHOTOKPATHOM TPEHUPOBKU B IPUMEHEHUU
3HAaHUU, UCTIONB3YS PUEMBI aKTyaJIn3aluy (BU3yallbHasl OTIOpa, MaMsTKa).

®denepanbHas Mporpamma IMpeAyCMaTpUBAET BHECEHUE HEKOTOPBIX W3MEHEHUM:
yMEHbIlIEHHE 00beMa TEOPETUUECKUX CBEICHUMN, BBIHECEHUE OTAENIbHBIX TEM MJTU LIEITBIX
pa3zesioB B MaTepHalibl jisl 0030pHOT0, 03HAKOMUTEIBHOTO U3YUEHHUS.

N3meHeHus nporpaMmmsl B 7-9 Kiaccax

Auaredpa

B 03HaKOMUTENBPHOM IUIAHE PEKOMEHIYETCS HW3y4daTh CIEAYIOIIUE TEMBI:
«ppaunonanbsHeie uncia. JledcTBUTenbHbIE unciay, «CpaBHEHUE IEMCTBUTEIBHBIX
yucen, apupMeTUYecKre NEWCTBHUS C JACUCTBUTENbHBIMU yuciaamMuy, «Haxoxnenue
NpUOJIMKEHHBIX 3HAYeHWM KBaJpaTHOro kopHs», «Teopema Bueray, «Pemenus
YPAaBHEHUN TPEThEN U YETBEPTOU CTEIICHEU Pa3lOKEHUEM Ha MHOXUTENIN», « DYHKLHS y
=Vx u ee rpadukx», «IlorpenrHocTs 1 TOUHOCTH MPUOIMKEHUSD», «UeTHbIE U HEUETHBIC
Qynkuum», «DOyHKus y=x"», «DyHKuusS y= ax’, ee rpaQuk M CBoilcTBa. I'paduku
Gynkumii y= ax? + n u y=a(x-m)?, «YpaBHEHHUE C AByMs NEPEMEHHBIMH U €T0 TpaduK»,
«I"padmyeckuii crnoco0 pelieHus CUCTEMBbI YypaBHEHHUN», «300pakeHune 4YJIeHOB
apu(MeTHyecKoil W TeOMETPHUYECKOM TMpOorpeccuid TOYKaMHU Ha KOOPIWHATHOU
IJI0CKOCTH. JIMHENHBIN U 3KCHOHEHIHATBHBIN pocT. CI0KHBIE TPOLEHTHD.

Cnengyer yMEHBUIMTh KOJMYECTBO YacOB Ha u3ydeHue TteM: «Dopmyibly,



«/lokazarenbCcTBO TOXIECTBY», «JIMHENHHOE ypaBHEHHME C JBYMS HEU3BECTHBIMUY,
«I'paduk nMHENHOrO ypaBHEHHUs C JByMs NepeMeHHbIMU», «['paduueckoe perieHue
JIMHEHHBIX YPAaBHEHHN M CHCTEM JIMHEWHBIX ypaBHEHUI», «CBONCTBA KBaJgpaTUYHOU
GyHKITUN.

BricBoOOIMBIIIMECST  Yachl PEKOMEHJYETCS  HCMOJIb30BaTh: I JIydIleH
npopaboTKH HauboJiee BaXHBIX TeM Kypca: «Peiienue ypaBHeHuit», «Peiienue cuctem
ypaBHeHUI», «CoBMecTHble JedcTBUS C  JpoOsmu», «l[IpuMeHeHue CBOMCTB
apu(MeTHyecKoro KBaJIpaTHOTO KOPHs»;, Ha TIOBTOPEHHE, pEIICHUEe 3ajad,
npeoOpa30BaHKE BBIPAXKEHUI, a TAK)KE HA 3aKPEIUICHHE U3YYEHHOTO MaTepHaIa.
IIpumepHble BUABI AesiTeJbHOCTH 00ydaromuxcs ¢ 3I1P, 00yc/ioBiieHHBIE 0CO0BIMHI
o0pa3oBaTeJbHBIMHU NOTPEOHOCTSIMH M 00ecreYuBAKIIHME OCMBICJIEHHOE 0CBOCHHE
coaep:kaHuM odpasoBanus 1o npeamery «MaremaTuka»

Copnepxanue BUAOB JesarenbHOCTH oOywarouuxcs ¢ 3IIP onpenensiercs ux
0CcOObIMU 00pa3oBaTeIbHBIMU MOTpPEOHOCTSIMH. [loMMMO MIMPOKO HCHOIB3YEMBIX B
OAOIT OO0 ob6mux st Bcex 00y4aroluXcsi BUIOB JIEATEIbHOCTH CIEAYET YCHIHUTh
BUJIbl JESATEIHOCTH CHEU(pUYHbIE U1 TaHHOM KAaTeropuu JeTei, odecreynBaromme
OCMBICJIEHHOE OCBOEHUE COJIEP KaHNs 00pa30BaHUsI IO IPEAMETY: YCHIICHUE TPEAMETHO-
IIPAKTUYECKON NEATEIBHOCTH ¢ AaKTUBU3ALMEN CEHCOPHBIX CUCTEM; YEPEIOBAHUE BUIOB
NEATEIBHOCTH, 3aJCHCTBYIOIINX Pa3IMYHbIE CECHCOPHBIE CUCTEMBI; OCBOCHUE MaTepHalia
C OIIOpOM Ha aJIrOpUTM; «IIOLIArOBOCTH» B H3YyYEHUM MaTepuala; HCIIOJIb30BaHUE
JOTIOJIHUTEIIbHOW BU3yaJIbHOM OMOPBI (CXEMBI, 111a0JI0OHBI, OTIOPHBIE TAOJUIIbI); pEYEBOM
OTYET O MPOLECCE U PE3YyJbTAaTE NEATEIBHOCTH; BBINOJHEHUE CHENUAIBHBIX 3aJaHUM,
00€CMeynBAOIINX KOPPEKIHUIO PErysiiuyd y4eOHO-TIO3HABATEIbHON JAESITENIbHOCTU U
KOHTPOJIb COOCTBEHHOT'O pe3yJIbTaTa.

QenepanbHasi TEMATUYECKash M TEPMUHOJIOTMYECKAs JIEKCMKA COOTBETCTBYET
OAOII OOO.

Hnsa oOyuaromuxcs ¢ 3I[IP cymiecTBEeHHBIM SIBISSFOTCS TPHEMBI  pabOTHI ¢
JEKCUYECKUM MarepuajsoM 1o mpenmery. llpoBonurtcs cneuuanbHas paboTta Mo
BBEJICHUIO B AKTUBHBIA CJIOBaph OOYYArOIIMXCS COOTBETCTBYIOLIEH TEPMHUHOJIOTHHU.
N3ydyaemble TEpMHUHBI BBOJSTCS Ha MOJMCEHCOPHOW OCHOBE, 00si3aTelbHa BU3yaJlbHAs
NOJIEPKKA, aITOPUTMbI pabOTHI C ONPEEICHUEM, ONTOPHBIE CXEMBI JUIsl aKTyaJln3aluu
TEPMHUHOJIOTUH.

I[lnanupyemble pe3yibTaThl 0CBOEHUsI yUeOHOTro npeamera «MaremMaTuka» Ha
YPOBHE OCHOBHOI'0O 00111€r0 00pa3oBaHus

N3ydyeHne MareMaTUKd Ha YpOBHE OCHOBHOTO 0OIEro 0Opa30BaHUs HAIPABICHO
Ha JocTkeHue ooydaromumucs ¢ 311P TMUHOCTHBIX, METanpeIMETHBIX U MTPEAMETHBIX
00pa3oBaTeNIbHBIX PE3YJABTATOB OCBOCHHUS YU€OHOIO MpeaMeTa.

JINYHOCTHBIE  pe3yJbTaTbl  OCBOCHHS  MPOrPpaMMbl [0  MaTeMaTHKe
XapaKTepU3yIOTCS:

NATPHOTHYECKOE BOCIIUTAHUE:

MPOSIBJIEHUEM HHTEpeca K MPOILIOMY U HACTOSIIEMY POCCUICKON MaTeMaTHKH,
LIEHHOCTHBIM OTHOLICHUEM K JOCTHXKECHUSIM POCCHUUCKHX MAT€MAaTUKOB U POCCUHCKOU
MaTe€MaTUYECKOW IIKOJIbI, K MCIOJIb30BAHUIO ATUX JOCTHKEHUN B JPYrUX HayKax W



MPUKIATHBIX chepax;

rpakIaHCKOe U IyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIITOJIHEHUIO 00sI3aHHOCTEN Tpak/laHWHA U peaIn3allii €ro Ipas,
OpPEJCTaBICHUEM O MAaTeMaTHMYECKHMX OCHOBaX (PYHKIMOHMPOBAHMS Pa3IUUYHbIX
CTPYKTYDp, ABJIEHUH, IPOLIETYp TPaXkIaHCKOro 001IeCcTBa (HaIpUMep, BEIOOPHI, OIIPOCHI),
TOTOBHOCTBIO K OOCYXJIEHHIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM
OPUMEHEHUEM JIOCTMKEHUHW HayKHd, OCO3HAHMEM Ba)XXHOCTH MOPAJIbHO-3TUUYECKUX
MPUHIIUIIOB B ACSITEILHOCTH YUEHOTO;

TPY10BO€ BOCIIMTAHHE:

YCTAaHOBKOM Ha AaKTHMBHOE Yy4YacTHE€ B pEHICHUH TMPAKTHYECKUX 33134
MaTeMaTUYEeCKOM  HAIMpaBICHHOCTH, OCO3HAHMEM BaXXHOCTH  MaTeMaTHYeCKOro
oOpa3oBaHMA Ha TMPOTSHKEHUHM BCEW KU3HU I YCHEIHOW MpodecCHoHaIbHON
ACSITENIBHOCTH W PAa3BUTHEM HEOOXOIMMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM W
MOCTPOEHUEM HWHAMBHUIYAJIbHON TpPaeKTOpUM OOpa30BaHUS M KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U 0OIIECTBEHHBIX IOTPEOHOCTE;

3CTeTHYECKOe BOCIINTAHNE:

CHOCOOHOCTBPIO K  3MOLMOHAJIBHOMY M 3CTETUYECKOMY  BOCIPHUSATHUIO
MaTeMaTU4YEeCKUX OOBEKTOB, 3a/]a4, PEIICHUN, pacCyKIACHUH, YMEHHUIO BUACTbH
MaTeMaTU4eCKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

LHEHHOCTH HAYYHOI'O MO3HAHHUSA:

OpUECHTAIMEe B  JCATEIILHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
MPEICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHs 4YeNOBEKa, MPUPOABI U
oOIecTBa, TIOHHMMaHUWEM MaTeMaTHYeCKOW HayKM Kak cdepbl dYeIoBEYECKOU
JCSTENIbHOCTH, JTAamoB €€ pa3BUTHS M 3HAYMMOCTU MJsl Pa3BUTHs LWBUIM3AIUH,
OBIIQJICHUEM SI3BIKOM MaTEeMAaTUKH W MaTeMaTUYeCKOW KyJIbTypOll Kak CpeacTBOM
MO3HAHUS MHpa, OBJIAJACHHEM TNPOCTEHIIMMH HAaBBIKAMH  HCCIIEIOBATEIHCKOM
JesITeNIbHOCTH;

¢pusuyeckoe BocnuTaHWe, (OPMHPOBAHME KYJBTYPbl 310POBbSl M
IMOLHMOHAJIBHOIO 0JIarONMOJyYmsi:

TOTOBHOCTBIO IIPUMEHSATh MaTeMaTHUECKUE 3HAHUS B UHTEPECAaX CBOETO 370POBbs,
BEJICHMSI 310pOBOro o0Opa3a >KM3HHM (310pOBOE MUTAaHUE, COATaHCHUPOBAHHBIA PEKUM
3aHATHH U OT/ABIXA, peryispHas puznyeckast akTuBHOCTH ), CHOPMUPOBAHHOCTHIO HABBIKA
peduiekcuu, MpU3HAHUEM CBOETO MpaBa Ha OIIKUOKY M TAKOTO e MpaBa IPyroro 4eJoBeKa;

IKOJIOTHYeCKOe BOCIIUTAHUE:

OpUEHTAIMEH Ha MPUMEHEHHE MAaTeMAaTUYEeCKUX 3HAHWM /I pelIeHus 3aaad B
00JTacTH COXPAaHHOCTH OKPY)KAIOIIEH Cpefbl, TUNIAHUPOBAHUS TOCTYNKOB M OIEHKH MX
BO3MOJKHBIX TIOCJICICTBUN JJISi OKPYXAloIel Cpeabl, OCO3HAaHWEM TII0OATIBLHOTO
XapakTepa SKOJOTHIECKUX MPOOJIeM U MyTeH X PeIIeHus;

ajanTauus K U3MEHSIIOIUMCS YCJIOBUAM COUMAJIBHOM ¥ MPUPOIHON cpebl:

TOTOBHOCTBIO K JICHCTBUSM B YCIOBUSIX HEONPEAEIEHHOCTH, MOBBIILICHUIO YPOBHS
CBOEM KOMIETEHTHOCTH 4Yepe3 MPAKTUUYECKYIO AESITENbHOCTb, B TOM YHCIIE YMEHHE
YUUTBCS Y JIPYTHX JIIOAEH, MPUOOPETaTh B COBMECTHOM JESATEIbHOCTH HOBBIC 3HAHMUS,
HABbIKU M KOMIIETEHILIUU U3 OMbITA APYTHX;

HEOOXOAMMOCTBHIO B (JOPMUPOBAHUH HOBBIX 3HAHUM, B TOM 4HCIie (OPMYITHPOBAThH
UJeH, TIOHATHUS, TUIIOTE3bl 00 0OBEKTaX U SBJICHUSIX, B TOM YHCIIC paHEE HE U3BECTHBIX,



OCO3HaBaTh Ne(PUINUTH COOCTBEHHBIX 3HAHMNA M KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE
pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMATH CTPECCOBYIO
CUTYAalMIO KaK BbI30B, TPEOYIOIIMNI KOHTPMED, KOPPEKTUPOBATH IPUHUMAEMBbIE PEIICHUS
U JieficTBUsA, GOPMYIHPOBATh U OLIEHUBATh PUCKU U TIOCIEACTBUA, (POPMUPOBATH OIIBIT.

MeTanpeaMeTHble pe3yJbTaThl:

B pe3ynbrare ocBoeHMs IpOrpaMMBbl 10 MaTEMATUKE HA YPOBHE OCHOBHOI'O OOLIETO
oOpazoBanus y oOyuatomierocsi ¢ 3IIP Oynyr cdopmupoBanbl MeTarpenMeTHbIC
pe3yabTaThl, XapaKTEPU3YIOIIHUECS OBJIAJCHHEM YHHBEPCAIbHBIMU MO3HABATEIbHBIMU
JICUCTBUSIMH, YHUBEPCATbHBIMA KOMMYHUKATUBHBIMU JICHCTBUSIMU U YHUBEPCATbHBIMU
PETYASATUBHBIMU JICHCTBHUSIMH.

OBi1aieHHe YHUBEPCAJbLHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMH 1€ CTBUSIMU:

yCTaHaBJIMBAaTh  NPUYMHHO-CIEJICTBEHHBIE CBS3M B  XOJ€  YCBOCHHUSA
MaTeMaTHYeCKOro MaTepuaa;

BBISBJIATH 1e(ULUT TaHHBIX, HEOOXOAUMBIX JUISl PEIICHUsI TOCTABIEHHON 3a/1a4H;

C IOMOUIbIO YUYHTENsl BbIOMpaTh CHOCOO peUIeHHs MaTeMaTHU4YecKOl 3ajgauu
(cpaBHUBATh BO3MOKHBIE BAPUAHTHI PELLICHUS);

OPUMEHATh W TpeoOpa3oBbIBaTh 3HAKM M CHMBOJBI B XOAE pPEIICHUS
MaTeMaTHUYECKUX 3ajay;

yCTaHaBIMBATh UCKOMOE U IaHHOE NP PELICHUH MaTeMaTHUECKOM 3a1auH;

NOHMMAaTh W HWHTEPIPETHPOBATh WHGOPMAIUIO pPA3IHYHBIX BHIOB U GopM
MIPEICTABJICHHUS;

WUTIOCTPUPOBATH pelllaeMble 3a]1a4 rpauueCKUMH CXEMaMU;

3¢ ()EeKTUBHO 3aIIOMUHATH U CUCTEMATU3UPOBATH UH(OPMAIIHIO.

NOHUMATh U HMCIOJIb30BaTh MaTEMaTUYECKUE CPEACTBA HArJsIHOCTH (rpadukw,
auarpaMMbl, TaONMIBI, CXEMbl MW JAp.) s WUIIOCTPALMKM, HWHTEPIpETaluu,
apryMeHTaluu.

Osaanenue YHHUBeEpPCAJIbHbBIMHU Y4eOHBIMHU KOMMYHHMKATUBHBIMHU
NEeHCTBUSAMM:

OpPraHM30BbIBaTh Y4YEOHOE COTPYAHMUYECTBO U COBMECTHYIO JAESTEIBHOCTb C
YUHTEJIEM U CBEPCTHUKAMHU B MPOIIECCE PELLECHUS 3a/1a4;

B3aMMO/ICHICTBOBATh M HAXOJUTh OOIIHME CIOCOOBI pabOThI, pabOTaTh B TpyIIIE:
HAXOAUTh 00I1lee pelIeHHe U pa3periaTh KOH(GIUKTH HA OCHOBE COIIACOBAHUS MO3UIIMNA
M yd€Ta MHTEPECOB; CIyllaTh MNapTHEpa; (QOpMyIUpPOBaTH, APryMEHTUPOBATh U
OTCTauBaTh CBOE MHECHUC;

IIPOTHO3UPOBATh BO3HUKHOBEHHWE KOH(IMKTOB TpPH HAIMYUM PaA3HBIX TOYEK
3peHUs W pa3pemarb KOH(QIMKTHI HAa OCHOBE Yy4u€Ta HMHTEPECOB M MO3MIMH BCEX
YYaCTHUKOB;

apryMEHTUPOBATH CBOIO MO3UIIMIO M KOOPAUHUPOBATH €€ C MO3UIUSIMU NapTHEPOB
B COTPYJIHUYECTBE MPH BHIPAOOTKE OOIIETO PEIICHHs B COBMECTHON JeSITEIbHOCTH;

BBIMOJIHATh CBOIO YacTh pabOThl, JIOCTUraTh KayeCTBEHHOIO pe3yibTara u
KOOPJMHUPOBATh CBOU JACHCTBUS C qPYTUMHU WICHAMU KOMaHIbl;

OLIEHMBATh KaYECTBO CBOETO BKJIa/a B OOIIUI MPOIYKT.

OBiaieHHe YHHBEPCAJbHBIMU Y4eOHBIMHU PeryasiTHBHBIMU 1eiCTBUAMM:

CTaBUTh LEJNH, BBIOMPATh M CO3/1aBaTh AJNTOPUTMBI ISl PELICHUS Yy4eOHBIX



MaTeMaTHYECKUX MpodIem;

IJIAHUPOBATh U OCYIIECTBIISITH AEATEIILHOCTD, HAMPABICHHYIO HAa PEIICHUE 3a/1a4
MCCIIEIOBATEIIbCKOIO XapaKTepa.

dbopMynmupoBaTh W yACPKHBaTh Y4yeOHYIO 3ajady, COCTaBIsATh IUIAH U
MOCJICIOBATEILHOCTh JICHCTBUM;

OCYIIECTBIISITh KOHTPOJIb IO 00pa3ily U BHOCUTh HEOOXOIUMBIE KOPPEKTHUBHI;

KOHTPOJIMPOBATH MIPOIIECC U PE3yIbTaT yUeOHOU MaTeMaTHUECKOU JIeITEIHbHOCTH;

aJICKBaTHO OIICHWBATh MPABWJIBHOCTh WM OMIMOOYHOCTH BBITIOJIHCHHS YICOHOMU
3aauu, €€ 00BEKTUBHYIO TPYIHOCTh U COOCTBEHHBIC BOBMOKHOCTH €€ PEIICHMUS;

CIM4aTh Cnoco0 JEHUCTBUSL U €ro pe3yJbTaT € 3aJaHHBIM ATAJOHOM C IIEJIbIO
0OHapyKEHHsI OTKIIOHEHUH U OTIMYHM OT 3TAJIOHA.

NPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTHb MPHU PEIICHUH y4deOHOU
3aJauM;

MMOHUMATh TPUYHHBI, IO KOTOPBIM HE OBLI JOCTHUTHYT TpeOyeMbIii pe3ysbTaT
NEATEeIbHOCTH, ONPEACNISATh TMO3WTUBHBIC HM3MCHECHHS U HaIpaBJieHUs, TPEOyroIre
najabHenIen padoThl;

peryJIMpoBaTh COCOO BBIPAYKESHUS IMOIIHA.

PABOYAS ITPOTPAMMA YYHEBHOI'O KYPCA «AJITEBPA». 7-9 KIIACCBI

esu n3yyeHust yueOHOro Kypca

AnreOpa sBIS€TCS OJHUM M3 OIOPHBIX KYpPCOB OCHOBHOM WIKOJBI: OHA
00€ecreynBaeT W3y4eHUE JPYrux [UCUUIUIMH, KaK €CTECTBEHHOHAy4YHOIro, TaK |
T'YMaHUTAPHOTO LIUKJIOB, €€ OCBOCHHE HEOOXOUMO AJI MPOJOKEHHS] 00pa30BaHus U B
MOBCEJHEBHON >KM3HM. Pa3BuTue y 0O0y4alolmuXcs HAyYHBIX MPEJICTAaBICHUN O
MIPOUCXOXKIEHUU
U CYIIHOCTH airebpandyeckux aOCTpakiMii, Crmoco0e OTpaxKeHUss MaTeMaTHYECKON
HAayKOW SIBJICHUW M TPOLECCOB B MPHUPOAE M OOIIECTBE, POJIM MATEMaTHYECKOrO
MOJIETTUPOBAHUSI B HAy4YHOM IO3HAaHUM M B IPAKTHKE CHOCOOCTBYET (OPMUPOBAHUIO
HAy4YHOTO MHPOBO33PECHHS U KAueCTB MBINUICHUS, HEOOXOAMMBIX IS aJanTalud B
coBpeMeHHOM LudpoBoM oOmecTBe. M3yueHue anreOpbl €CTECTBEHHBIM 0O0pa3oM
o0OecnieunBaeT pa3BUTHE YMEHUS HAOIIOAATh, CPABHUBATh, HAXOAUTHh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBILUICHHS, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATh
CBOM JIEUCTBHSI U BBIBOJBI, POPMYyNIHUpPOBaTh yTBEepxkAeHUS. OCBOCHHE Kypca alreOpsbl
00ecreynBaeT pa3BUTUE JIOTMUECKOTO MBIIIIEHUS OOY4YaloIMXCA: OHM HCHOJIB3YIOT
JNEAYKTUBHbIE M HMHAYKTUBHBIE pACCYXKJEHUSA, O0OOOIIEHME M KOHKPETU3AIMIO,
abcTparupoBanue v aHanoruto. O0ydenue aiaredpe mpeanoiaraeT 3HaYMTENbHBIN 00BEM
CaMOCTOSITENIbHON JIEATEIbHOCTH O0Yy4aroUIuXcs, O3TOMY CaMOCTOSITEIbHOE pElICHUE
3a/lady €CTECTBEHHbIM 00pa3oM SIBISIETCA pealh3aledl eaTeIbHOCTHOrO MPUHIUIA
oOydeHwus.

B crpykType mnporpammbl y4yeOHOro Kypca «Anredpa» OCHOBHOWM IIKOJIBI
OCHOBHOE€ MECTO 3aHUMAKT COAEPKATEIbHO-METOAUYECKME JIMHUM: «Yucma u
BBIUUCTICHUS»; «ANreOpandecKkue BBIPAXKCHUS»; «YpPaBHEHHUS U HEPABEHCTBAY;
«Dynkuuny. Kaxngas u3 3THX colepKaTelIbHO-METOANYECKUX JUHUN pa3BUBAaeTCAd Ha



MPOTSDKEHUH TPEX JIET W3YYCHHUS Kypca, €CTeCTBEHHBIM OOpa3oM IMeperieTasch M
B3aUMOJICHCTBYS C JAPYTMMHU €ro JUHUsAMH. B Xone u3yueHus Kypca 0O0y4aromumcs
MPUXOAUTCS JIOTUYECKU PaCCyk IaTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN SI3BIK.
B cBs13u ¢ 3TUM 11e51ec000pa3Ho BKIOYUTH B MPOTPAMMY HEKOTOPBIE OCHOBBI JIOTHKH,
IPOHU3BIBAIOIIIME BCE OCHOBHBIE pa3lielibl MaTeMaTHYeCKOro oOpa3oBaHUS U
CITOCOOCTBYIOIIHE OBJIAJICHUIO 00yYaIOIIMMUCS OCHOB YHUBEPCAIILHOTO
MaTeMaTH4YeCKOro si3bika. Takum o0pa3oM, MOKHO YTBEPKIATh, YTO COJIEPKATEIbHON U
CTPYKTYPHOM OCOOEHHOCTBIO Kypca «Anredpa» SBISETCS €ro HWHTETPUPOBAHHBIN
XapakTep.

Conepxanue TuHUM «Hucaa v BRIUUCICHUSD CIIYKUT OCHOBOMW JJIs TaJIbHEHUIIIETO
W3Y4YCHUST MATEMaTHKH, CIIOCOOCTBYET PAa3BUTHIO Y OOYYalOUUXCS JIOTHYECKOTO
MBINUICHUS, (OPMHUPOBAHUIO yMEHHUS TOJb30BATHCS ~aITOpUTMaMH, a TaKkKe
MPUOOPETCHUIO TPAKTHUYECKUX HABBIKOB, HEOOXOIUMBIX JJIsi TOBCEAHEBHOW >KU3HH.
PazBuTre mOHATHS O 4YHCIE B OCHOBHOM IIKOJIE CBA3aHO C pAalMOHAJIbHBIMH U
HppalMoHaIbLHBIMIA YHClIaMHi, (OPMUPOBAHHEM IIPEACTABICHUM O JEHCTBUTEIBHOM
qucye. 3aBepIicHue OCBOCHMS YHCIIOBOM JIMHUM OTHECEHO K CTapIleMy 3BEHY OOIIero
o0Opa3oBaHUs.

Copnepxkanue JByX alreOpandecKux JIMHUN — «AJreOpandecKkue BhIPOKCHUS» U
«YpaBHEHHsI W HEPaBEHCTBa» CIOCOOCTBYeT (OPMHUPOBAHUIO Y OOyYArOITUXCS
MaTeMaTHYECKOro arrapara, HeoOX0JUMOTO JIJIsl PEIICHHS 3a/1a4 MAaTEMaTHKH, CMEKHBIX
MPEIMETOB M MPAKTUKO-OPUECHTUPOBAHHBIX 3a7ady. B OCHOBHOW IIKOJIe Y4YEOHBI
MaTepuall TPyNIupyeTcss BOKPYT pallMOHAIBLHBIX BhIpaKeHUU. Anredpa JeMOHCTPUPYET
3HAYECHHE MAaTEMATUKH KaK A3bIKA JJIs1 HOCTPOCHUS MATEMATHYECKUX MOJIETICH, OTTUCAHUS
MPOIIECCOB U SABJICHUN peanbHOTO Mupa. B 3amaun oOydeHus: anreOpe BXOAST TaKKe
JajabHEeWIlee pa3BUTHE AJITOPUTMUUYECKOTO MBIIUIEHUS, HEOOXOJAUMOTO, B YaCTHOCTH,
JUIL  OCBOGHMS Kypca UWH(DOpPMAaTWKW, U OBJAJCHUE HaBBIKAMHU JIETyKTUBHBIX
paccyxaenuii. IIpeoOpa3zoBaHre CHUMBOJIBHBIX (DOPM BHOCHT CBOHM CHEIU(PUICCKHMA
BKJIaJ] B Pa3BUTHE BOOOPAKECHUS, CTIOCOOHOCTEH K MaTeMaTHIECKOMY TBOPUYECTBY.

Conepxxanne (QpyHKIHOHAIBHO-TpadUUECKOW JIMHUM HAIICJICHO Ha IOJy4YeHHUE
ITKOJbHUKAMH 3HAaHUM O (DYHKIMAX KaK BaKHEHMINEH MaTeMaTHYeCKOH MOICTH s
OTMCAaHUS W HKCCICNOBAHUS Pa3HO-0Opa3HBIX TPOILIECCOB M SBJICHUM B MPHUPOJC H
obmectBe. M3yueHne 3TOro marepuajga CIIOCOOCTBYET Pa3BUTHIO Y OOydYarOIIUXCS
YMEHHUS HCIOJIb30BaTh PA3JIMYHBIE BBIPA3UTEIBHBIE CPEICTBA A3bIKA MATEMAaTUKA —
CJIOBECHbIE, CHMBOJIMUECKHE, Tpaduyeckue, BHOCUT BKIad B (GOpPMUPOBAHUE
MPEJICTABICHUI O pOJIM MAaTEMATUKU B PA3BUTUY LIMBUWIN3ALIMU U KYJIBTYPHI.

MecTo yueOHOro Kypca B y4eOHOM ILJIaHE

CornacHo yueOHOMY IJIaHy B 7—9 Kjlaccax u3y4aercs yueOHbIN Kype « Anredpay,
KOTOPBI BKJIIOYAET CJCAYIONIME OCHOBHBIC pa3fenbl cojepkanus: «Yucma u
BBIYHMCIICHUS», «ANTeOpandeckue BBIPAKCHUS», «YpaBHEHUS W HEPABEHCTBA,
«DyHKIHUWY.

YueOHbIl IaH Ha U3yYeHHE anreOphl B 7—9 Kilaccax OTBOAUT HE MeHee 3 y4eOHbIX
94acoB B HENEIO0 B TEUEHUE KAXKIOTO Tofa 0Oy4eHHs, BCETO 3a TPU roja OOy4eHHs — HE
MeHee 306 yueOHBIX 4acoB.



COJIEP)KAHUE YUEBHOT'O KYPCA «AJITEBPA» (ITO TOJIAM
OBYUYEHUS)

7 KNACC

Yucia ¥ BbIYMCICHUS

Jlpobu 0OBIKHOBEHHBIE U ACCSITUYHBIC, IEPEXO0]] OT OJHOM (POPMBI 3amKCcH IpooOeit
K apyrou. lloHsATHe panMOHAIBHOIO 4YHWCIA, 3aIUCh, CPAaBHEHUE, YIOPSAOYNBAHUE
palMoHaIbHBIX unced. ApupMETHUYECKHE JEUCTBUS C palMOHAIbHBIMU YHCIAMHU.
Pemenue 3amay n3 peaibHON MPAKTUKK HA YaCTH, Ha TPOOH.

Crenenb C HaTypaJlbHbIM TIOKa3aTelieM: ONpeleleHre, Mpeodpa3oBaHue
BBIPQYKEHUI HA OCHOBE ONPEEIICHNUs, 3aITUCh OOJIBIINX YUCEIL.

[IpotieHThl, 3aNKUCh MPOLIEHTOB B BHUJE APOOH U IpoOU B BUJIE MPOILEHTOB. Tpu
OCHOBHBIE 33/1a4 Ha IIPOLEHTHI, PELICHUE 3a/1a4 U3 PEaJIbHON IIPAKTUKH.

[IpuMeHeHne PU3HAKOB IEIMMOCTH, PA3JIOKEHUE HA MHOXKHUTEIN HATyPAIbHBIX
qucel.

PeanpHble 3aBUCUMOCTH, B TOM YHKCIIE TpsiMasi ¥ oOpaTHasi IPONOPLHOHATBHOCTH.

AuiredOpanvyecKue BbIPpAKEHUA

[lepeMeHHBIE, YMCIOBOE 3HAYEHHE BBIPAKEHHSI C NepeMeHHOW. JlomycTthmbie
3HA4YEHUsI IEepeMEHHBIX. lIpeacTaBieHne 3aBUCUMOCTH MEXAY BEIWYMHAMU B BUIE
(dbopmyibl. Beruucnenus no gopmysnam.

[IpeoOpa3oBanre OYKBEHHBIX BBIPAKEHUI, TOXKIECTBEHHO PAaBHBIE BBIPAKECHHUS,
npaBujia MpeoOpa3oBaHUs CyMM U TNPOM3BEACHUM, NpaBUJa PACKPBITHS CKOOOK U
MIPUBEICHUS TOI0OHBIX CJIaraeMbIX.

CBoJiCcTBa CTENEHH C HATypaAJIbHBIM [OKA3aTEJIEM.

OpHowieHsl U MHoOroujieHbl. CteneHb MHoOrowileHa. CIOKEeHHE, BbIYMTAHUE,
YMHOXXE€HHE MHOTOWICHOB. DOpPMyJIbI COKPALIEHHOIO YMHOXEHHUA: KBAaJpaT CyMMBI U
kBazgpar pasHocth. dopMmyna pa3HOCTH KBaAparoB. PasiiokeHHe MHOTO4YICHOB Ha
MHOKUTEJIH.

YpaBHeHust

VYpaBHEeHUE, KOpEHb YypaBHEHMs, IMpaBuUjia MpeoOpa3oBaHUsl ypaBHEHUS,
PaBHOCUIIBHOCTh YPaBHEHU.

JluHeliHOE ypaBHEHHE C OJHOM TEPEMEHHOM, YHCIO KOPHEH JIMHEHHOTO
YpPaBHEHMS, PEIICHHUE JMHEWHBIX ypaBHEHUH. COCTaBIEHHE YPAaBHEHUN IO YCJIOBHIO
3amaun. Pemenune TeKCTOBBIX 3a/1a4 € MOMOUIBIO YPABHEHUM.

*JluHelHOE ypaBHEHUE C JBYMS NEPEMEHHBIMU U ero rpaduk *. Cucrema IByX
JUHEHHBIX YPaBHEHUHN C IBYMs IEPEMEHHBIMH. PereHre cucteM ypaBHEHUN CITOCOOOM
IIOZICTAaHOBKU. [[puMepsl pemeHuns TEKCTOBBIX 3a1a4 ¢ IIOMOIIBIO CUCTEM YPaBHEHUM.

DyHKIUU

Koopaunara Ttoukn Ha npsmor. UucimoBble NpomexyTKu. PaccTosiHue Mexny
JBYMSI TOYKaMU KOOPJIMHATHOU MPSIMOM.

[IpsimoyronbHas cuctema koopauHaT, ocu OX u Oy. AGcumcca u opuHaTa TOUKH
Ha KOOpJAWHATHOW IIockocTu. Ilpumepnl rpadgukoB, 3amaHHbIX (opmynamu. UteHue
rpauKOB peaIbHbIX 3aBUCUMOCTEH.




[Monstre pynkipn. ['papuk pynkumu. CoiictBa pyHkuuii. JInneiinas GyHkuus, eé
rpaduk. ['paduk dynkuuu y = kX + b. *I'padudeckoe penieHue THHCHHBIX YpaBHEHUH U
CHUCTEM JIMHEWHBIX YPaBHCHHM*.

8 K/IACC

Yuciia 1 BbIYMCICHUS

KBagparHbeiii kopenb u3 uyucina. *[loHstue 00 HppaLMOHAIBHOM YHCIIE.
JlecsiTuuHble TPHUOMIKEHUS HpPpalMOHANBHBIX uncen™. CBoHCTBa aprU(pMETHUECKUX
KBaJPAaTHBIX KOPHEH M WX NMPUMEHEHHE K MPEOOpa30BAHHUIO YHCIOBBIX BBIPAKEHUUA U
BBIUHUCIICHUSM. *J[eHiCTBUTEIIbHBIC YUCIa™.

Crenens ¢ 1enpIM oKas3aTeneM U e€ ceorictBa. CTaHIapTHAS 3alKCh YHCIIA.

AJredpanyeckue BbIpaKeHUs

KBagpaTHbIil TpEXUIIEH; Pa3IoKEHUE KBAPATHOTO TPEXUIICHA HA MHOKHUTEIH.

Anrebpandeckas 1poos. OCHOBHOE CBOMCTBO anredpandeckoii Apoou. CioxxeHue,
BbIUUTAHUE, YMHOXKECHHUE, IeJICHHE allreOpandeckux apooeil. PanimoHanbHble BEIpaKeHUs
U uX npeodpa3oBaHue.

YpaBHeHNs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (hopMylia KOpHEW KBajpaTHOro ypaBHeHus. *Teopema
Buera*. Peimienne ypaBHEHUM, CBOJSAIIMXCA K JIMHEHHBIM U KBaApaTHbIM. [Ipocteiimime
IPpOOHO-paIOHAJIbHBIE YPaBHEHHUS.

*TI'padmueckas WHTEpHpeTalsl YPAaBHEHUU C JABYMs MEPEMEHHBIMU U CHCTEM
JUHEHHBIX YpaBHEHUW C JABYMs TmepeMeHHbIMU™. Ilpumepsl pemieHus cucreM
HEJIMHEHHBIX YPABHEHUM C IBYMs IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3aj1a4 alredpandeckum crnocooom.

HucnoBble HEpaBEeHCTBA M HUX CBOMCTBA. HepaBEeHCTBO ¢ OJHOW NEPEMEHHOM.
PaBHOCHMIIBHOCTH HEpaBEHCTB. JIMHEITHbIE HEPABEHCTBA C OJJHOM NepeMeHHON. CHCTEMBI
JIMHENHBIX HEPABEHCTB C OJHOM ITIEPEMEHHOM.

DOyHKUMHA

[Tonsitue dynkmuu. O6MacTh ONMpeneNeHrus U MHOXKECTBO 3HAUYCHHM (YHKIIUU.
CniocoObl 3a1anus PyHKIUH.

I'padux pynkuu. Yrenne cBoCTB pyHKIMU 110 €€ rpaduky. [Ipumepsl rpadukos
(GyHKLMIA, OTPa)KaIOIIUX pEeAIbHBIE MPOLECCHI.

OyHKIMY, OMNHUCHIBAIOUIME TMPSAMYI0 M OOpaTHYIO  MpPOMOPIHMOHAJIbHbIE

k
3aBUCUMOCTH, uX rpaduku. Oynkmumn y = X2,y = X3,y = 4/x, ¥ = — *T'padueckoe

pelIeHNe YpaBHEHUN U CUCTEM ypaBHEHUIT™.

9 KNACC

Yucjaa 1 BLIYUCJIEHUA

PanmonanpHble unciia, *UppalMoHabHBIE YHCIa, KOHEUHbIE W OCCKOHECUHBIC
JecATUYHbIC TpoOu. MHOKECTBO JCHCTBUTEIBHBIX YUCEN; ACHCTBUTEIBHBIC YHUCIa KaK
OCCKOHEUHBIE JeCATUYHbIe JpoOu. B3aMMHO OJHO3HAYHOE COOTBETCTBHUE MEXITY
MHO>KECTBOM JCHCTBUTEIBHBIX YUCEII U KOOPJAUHATHOMN MPSIMOU.

CpaBHeHue  JEWCTBUTEIBHBIX  4YHCel, apudmeTnyeckue  JASHCTBUS  C



JNEUCTBUTEIBHBIMU YUCTAMU™.

Pa3smepsl OOBEKTOB OKPYXKAIOIIETO MHUpPA, JJIUTEIBHOCTh MPOIECCOB B
OKPY’KAIOIIEM MHpE.

[Tpubn>kéHHOE 3HAYEHHE BEJIWYMHBI, TOYHOCTH MNpuOMKeHus. OKpyrieHue
yucen. [Ipuknaka v oleHKa pe3yJabTaTOB BEIYHCICHUN.

YpaBHeHUs U HEPABEHCTBA

JInneriHoe ypaBHeHUE. PellieHrne ypaBHEHUM, CBOAAIIMNXCSA K JIMHEWHBIM.

KBanparnoe ypaBHeHue. PemieHune ypaBHEHUN, CBOIAIIMXCS K KBaJIpPaTHBIM.
bukBanpatHoe ypaBHeHue. *IIpumepbl pelleHHs YpaBHEHUH TpPEThEd M YETBEPTOU
CTeneHel pa3IoKeHUEeM Ha MHOXKUTEIN ™.

Pemenne qpoOHO-parmOHAIBHBIX YPaBHEHUH.

Perenne TeKCTOBBIX 3a7a4 alreOpandecKuM METOIOM.

VYpaBHeHue ¢ JByMsI HEepeMEHHbIMU M ero rpaduk. PeleHune cucteMm JByX
JIMHENHBIX YPaBHEHUH C IByMs IIEpEMEHHBIMU. PellieHue cucrem AByX YpaBHEHUM, OJTHO
U3 KOTOPBIX JMHEHHOE, a Jpyroe — BTOpOM cTeneHu. ['paduyeckas MHTEpIIpETaIUs
CHUCTEMBI YPABHEHUH C IByMS IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a/1a4 aareOpanyeckum CrocoOoMm.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

PemieHre nMHENHBIX HEPABEHCTB C OJHOW IepeMeHHOU. PemeHue cucrem
JUHENHBIX HEPABEHCTB ¢ OJHOM nepemMeHHoii. KBanpaTHsie HepaBeHcTBa. [ paduueckas
WHTEPIPETALNS HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMSI IEPEMEHHBIMU.

DOyHKIUU

KBagpatnunas @ysknus, e€ rpadpuk u cBoictBa. Ilapabomna, KoopAMHATHI
BEPUIMHBI 11apadOoJIbl, 0Cb CAMMETPHH MAPaA0OJIbI.

['paduku (byHKITHIA: y = kx, y = kx + b, y = X2,
y =x, ¥y = EI/II/IX CBOMCTBA.

YucsioBbIe MOC/I€I0BATEILHOCTH U MPOrPeccum

[loHATHE YHUCIOBOM MOCIEAOBATEIBHOCTU. 3aJlaHHE IMOCIEAOBATEIbHOCTH
peKyppeHTHOM dhopmyIoii u Gpopmysoit N-ro uieHa.

Apudmernueckas u TeoMmeTrpudeckas mporpeccur. DopMmynbl N-ro  4iIeHa
apu(pMETHIECKON U TEOMETPUUECKOM MPOTPECCHid, CyMMbI TIEPBBIX N YJICHOB.

*N300pakeHne 4YJIEHOB apu(PMETHUECKOM ¢ TeOMETPUYECKOW Mporpeccuit
TOYKAMU Ha KOOPJAMHATHOM TUIOCKOCTHU. JIMHEHMHBIM M SKCHOHECHIMAIBHBIA POCT.
Cno>xHbl€ TPOLEHTHI™.

NAHUPYEMBIE MPEAMETHbBIE PE3Y/IbTATbl OCBOEHMA ®EAEPA/IBHOW PABOYEN MPOrPAMMDBI
KYPCA «AJITEBPA»

OcBoenue y4eOHOro Kypca «AnreOpa» Ha YpPOBHE OCHOBHOTO OOIIETO
oOpazoBaHusi JOMKHO 0O€CIeunBaTh JOCTIDKEHHWE  CICAYIONIUX  MPEAMETHBIX
00pa3oBaTeNbHBIX PE3YIHTATOB:

7 KNACC

Yucaa v BLIYUCJICHUSA
BrInonHATh, coueTast yCTHbIE U TUCbMEHHBIC TPUEMBI, apu(pMeTHIeCKue TeUCTBUS



C pallMOHAILHBIMU YHCIIAMHU.

HaxonuTth 3Ha4eHUs YUCIOBBIX BHIPAXKECHUI; TPUMEHSATH pa3HOOOpa3HbIe CIIOCOOBI
U MPUEMBI BBIUMCIICHUS 3HaYEHUMN TIPOOHBIX BBIPAXKEHUMN, COACPKAIIMX OOBIKHOBEHHBIE U
JIECSITUYHBIE IPOOH.

[lepexomuth OT oOIHOW (QOPMBI 3alKMCU 4YHUCET K Jpyroil (mpeoOpa3oBbIBATH
JECATUUHYIO poOb B OOBIKHOBEHHYO, OOBIKHOBEHHYIO
B JICCATUYHYIO, B YAaCTHOCTH B OECKOHEYHYIO JEeCSITUYHYIO JApoOb). CpaBHUBATH U
YHOPSAOYMBAThH PAlMOHATBFHBIC YHCIIA.

OKpyrasTh YKCIIa.

BBITIONHATE MPUKUAKY W OIEHKY PE3yJIbTaTa BBIYUCIICHHM, OIEHKY 3HAYCHUN
YHUCJIOBBIX BBIPAKEHUH.

BEINOMHATE IEHCTBUS CO CTETEHAMHU C HATypaJlbHBIMU MOKa3aTeNsIMU (C OMOpO
Ha CIPaBOUYHYIO0 UHGOPMAIIHUIO).

[IpuMeHsATh TPU3HAKU JEIMMOCTH, Pa3JIOKEHUE Ha MHOXKUTEIU HaTypajlbHBIX
quCced.

Pemare mpocrteiiiine MPakTHUKO-OPUEHTHUPOBAHHBIC 3a/layM, CBSI3aHHBIE C
OTHOILECHUEM BEJIMYKH, MIPOMOPIIMOHATILHOCTHIO BEJIMYUH, MPOIICHTAMU;
MHTEPIIPETUPOBATh PE3YJIbTAThl PEIICHUS 337a4 ¢ YYETOM OIpaHUYEHUH, CBSI3aHHBIX CO
CBOMCTBaMHU pacCMaTPUBAEMBIX 0OBEKTOB.

AJiredpanyeckue BbIpaKeHHs

OpueHTHpOBaTbCA B TMOHATHSIX ©  OMNEpUpOBaTh Ha 0a30BOM  YpOBHE
anreOpanyeckol TEpMUHOJIOTUENH U CUMBOJIMKOM.

Haxonuthe 3HaueHuss OyKBEHHBIX BBIPAKCHUN TIPU 3aJaHHBIX 3HAYCHUSIX
MEPEMEHHBIX.

BemonusaTe mpeoOpa3oBaHUs IEOTO0 BBIPAKEHUS B MHOTOYJICH MPHUBEACHHEM
MOJIOOHBIX CIaraeMbIX, pAaCKPHITHEM CKOOOK.

BBITIOTHATH YMHOXKEHUE OJTHOWICHA HA MHOTOWICH U MHOTOYJIEHa HA MHOTOWIEH,
MpPUMEHSTH (OPMYJIbI KBaJpaTa CyMMBI M KBaJipaTa pa3HOCTH (C OMIOPOM Ha CIIPABOYHYIO
uH(pOpMaIuio).

OcCyliecTBIATh pPa3ioKeHHE MHOTOWIEHOB Ha MHOXKHUTEIH C ITOMOIIBIO BBIHECEHHUS
3a CKOOKHM OOIIEero MHOMHUTENS, TPYNIHUPOBKU CllaraeéMblX, NpUMEHEHUs GopMyIl
COKpaIEHHOT0 YMHOKEHUS (C OTIOPOH Ha CIPaBOYHYIO HH(POPMAITHIO).

[TpumensaTy mpeoOpa3oBaHUsS MHOTOWICHOB JUIsl PEHICHUS PA3IMYHBIX 33134 U3
MaTEeMaTHKH, CMEKHBIX IPEIMETOB, U3 PCATBHON MTPAKTHKH.

Hcnonp30BaTh CBOWCTBA CTEMEHEH C HATypalbHBIMU MOKA3aTeIsIMU  JJIs
peoOpa3oBaHusl BEIpAKEHUH (C OMOPOIl Ha CITPaBOYHYIO HH(POpMAIIHIO).

YpaBHeHUs U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHUS C OJHOM IIEPEMEHHOM, IIPUMEHsSs I[paBUIIa
nepexo/ia OT UCXOAHOTO YpaBHEHHs K paBHOCHIBHOMY emy. [IpoBepsTh, siBisieTcs Ju
YHUCJIO KOPHEM YPAaBHEHHSI.

Nmets mpenctaBieHue o rpadUUYecKUX METOAAX MPH PEIICHUH JTUHEHHBIX
YPaBHEHUH U UX CUCTEM.

[ToxOupaTs IpUMeEpHI Tap YUCE, SBISIFONTUXCS PEIICHUEM JTMHEHHOTO YpaBHEHUS
C IBYMsI IEPEMEHHBIMU.

CtpouTh B KOOPJIMHATHON TUIOCKOCTU TpaduK JIMHEWHOTO YpPaBHEHUS C JIBYMS



MePEMEHHBIMU; TIOJIL3YSCh TPAaUKOM, TPUBOJIUTH MPUMEPHI PEIICHUS YPABHCHHSI.

PemaTte cuctembl NIByX JMHEHHBIX YpaBHEHUW C JABYMs MEPEMEHHBIMH, B TOM
gucie rpagudyecku (¢ Oopoi Ha aifOPUTM YUEOHBIX ICUCTBUN).

CocraBnsaTh (1ocjie COBMECTHOTO aHallM3a) U pellaTh JMHEWHOE ypaBHEHHUE WU
CUCTEMY JIMHEWHBIX YpaBHEHUH 110 YCIOBUIO 33]1a4l, UHTEPIPETUPOBATH B COOTBETCTBUU
C KOHTEKCTOM 3aJlay¥ MOJy4YEeHHbIN pe3yJIbTar.

Koopaunarel u rpadpuxku. @yHKIUU

N300pakath Ha KOOPAMHATHOW MPSMOW TOYKH, COOTBETCTBYIOIIWE 3aIaHHBIM
KOOpAMHATaM, Jy4Yd, OTPE3KH, MHTEPBAJbI; 3alMChIBATh YHMCIOBBIC MPOMEKYTKH Ha
anre0pandecKoM SI3bIKe.

OTMmeuaTh B KOOPAWHATHOM TIUIOCKOCTH TOYKH IO 3aJaHHBIM KOOPAMHATaM;
CTPOUTH TpaPuKH THHEUHBIX QyHKIUH. CTpouTs rpaduk Gyskun y = kX + b.

OnuceIBaTh ¢ TOMOIIBIO (PYHKITUH M3BECTHBIE 3aBUCHMOCTH MEKy BEITMUYUHAMU
(Mo ayiropuT™My y4eOHBIX JACHCTBUI): CKOPOCTH, BPEMSI, PACCTOSIHUE; 1I€HA, KOJUYECTBO,
CTOUMOCTb; IPOU3BOIUTEIBHOCTD, BpeMs, 00BEM pabOTHI.

Haxonuth 3HaueHne PyHKIIMHU M0 3HAUCHUIO €€ apryMeHTa.

[lonumate rpaduyeckuid croco0 TMpeACTaBiICHUS U aHaiu3a HHPOpPMAIUU;
U3BJICKAaTh W WHTEPHPETUPOBATh MH(OpMAIMIO U3 TpaUKOB pealbHBIX MPOIECCOB U
3aBUCUMOCTEM.

8 KNTIACC

Yucaa v BBIYMCICHUSA

Hcnonb30BaTh HavallbHBIC MPEICTABICHUSI O MHOKECTBE JEUCTBUTEIBHBIX YHCEI
JUISl CpPABHEHHMS, OKPYIJICHHWS W BBIYUCICHUHN; W300pa)kaTh JEHCTBUTENBHBIC YHCTA
TOYKaMH Ha KOOPAMHATHOM IIPSMOM.

[IpumensaTh mOHATHE apU(METHUYECKOrO0 KBAJPaTHOTO KOPHs; HAXOJUTh
KBaJpaTHbIE KOPHU, HCIOJB3Yd TPH HEOOXOJUMOCTH KAJIbKYJATOP; BBIMOIHATh
nmpocTeiime MpeoOpa3oBaHUsl  BBIPAKEHUH, COAEpXKAIIMX KBaJgpaTHbIE KOPHHU,
HCIOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonb30BaTh 3anUcH OOJIBIITNX U MAJIBIX YHCEIT C TOMOIIBIO IECITUYHBIX ApoOei
u crenenent uncna 10.

AuredpanvyecKue BbIPpAKEHUA

[IpumMeHAT,  TOHATHE CTENEHWM C  LEJbIM  MOKa3aTelieM,  BBINOJHSTH
peoOpa3oBaHusl BBIPAKEHUN, COJEpKAIIUX CTEMEeHH C LeJbIM IoKa3zaTreyneM (C
MCIIOJIb30BAaHUEM CITPAaBOYHOM MH(MOPMAIIIH).

BBITIONHATE  HECJIOKHBIE TOXKIACCTBEHHBIE MPE0OpPa30BaHMS PAIMOHATBLHBIX
BBIPDOKCHU HA OCHOBE MPaBWI JCHCTBUN HAJl MHOTOWICHAMH W aireOpandecKuMu
TPOOSMHU.

PacknanpiBaTh KBapaTHBINA TPEXUICH HA MHOKHUTEIH.

[Ipumensaty mpeoOpa3oBaHMs BBIPAKEHUUN IS PEIICHHS PA3IMYHBIX 3a/1ad U3
MAaTEMATUKH, CMEKHBIX MIPEIMETOB, U3 PEATLHOU MPAKTHKH.

YpaBHeHMs U HEPABEHCTBA

Pemate nuHelHbIe, KBaJpaTHblE YpaBHEHMs (C HCIOJIb30BAaHUEM CIPABOYHOU
uH(popMaIlMi) W palUOHAIbHBIE YpPAaBHEHHS, CBOJSIIMECS K HUM, CHCTEMbl JIBYX



YPaBHEHHM C ABYMSI IEPEMEHHBIMU.

[IpoBOANTE MPOCTEMIINE UCCIENOBAHUS YPABHEHU U CUCTEM YPAaBHEHH, B TOM
yyclie ¢ NpUMEHEHHEM Tpaduueckux MpeacTaBlieHuil (ycTaHaBIMBaTh, HMEET JIU
ypaBHEHHUE WM CUCTEMA YPaBHEHUMN PEIICHHUs, €CIIH UMEET, TO CKOJIBKO, H IIp.) C ONOPOH
Ha aJTOPUTM YYCOHBIX JEHCTBHIA.

[lepexoauTh OT ClIOBECHON (POPMYIHUPOBKHU 3a7a4M K €€ anreOpanyeckoi Mojenu
C MOMOIIBIO COCTABJICHUSI YPABHEHUS WM CUCTEMbl YPABHEHMI, UHTEPIIPETUPOBATH B
COOTBETCTBHM C KOHTEKCTOM 3aJa4M MTOJTYyYECHHBIN PE3YJIbTarT.

[IpuMeHATh CBOMCTBA YHCIIOBBIX HEPABEHCTB ISl CPABHEHMS, OLICHKH; PEIIATh
JMHEWHbIC HEPABEHCTBA C OJHON MEPEMEHHOW M UX CUCTEMBbI; JaBaTh rpadHUuecKylo
WJUTIOCTPALMI0 MHOKECTBA PEIIEHN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUU

OmnepupoBath Ha 6a30BOM YpOBHE (PYHKIIMOHAJIbHBIC TTOHSATHUS U A3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0003HAUYCHHMs); OINPENeNsITh 3HAUYeHHE (QYHKIUUA 10 3HAYCHHUIO
apryMeHTa; ONpeeNsaTh CBOMCTBA QYHKIMHU 110 €€ TpaduKy.

. k
CTpouth rpa(uKy 21eMeHTapHEIX QyHKIMH Buga , Y = X2, y=x3,y =+/x ,y= o

OMKCHIBATh CBOMCTBA YHUCIOBOM (yHKIMHU 1O €€ rpaduky (Ipu HEOOXOAUMOCTU C
HaIPaBIISIIOLIEH TOMOIIBIO).

9 KNTACC

Yucsia ¥ BbIYMCICHUS

CpaBHHBATh U YIIOPSIIOYMBATH PALMOHAIBHBIE U HPPALMOHAIBHBIE YHCIIA.

BoemonuaTe apupmeTHueckue AEUCTBUSA C pallMOHAIBHBIMU YHCIIaMHU, COYETast
YCTHBIE W IIMCbMEHHBIC IPUEMBI, BBINOJHATH BBIUUCICHUS C HUPPALUOHAIBHBIMHU
YU CIIAMU.

HaxoauTe 3HaueHMs CTENEHEW C LEIbIMU IOKa3aTeIsIMA U KOPHEHN; BBIYUCIATH
3HA4YECHUS YUCIIOBBIX BBIPAKECHUM.

OKpyrJIsITh  JEHUCTBUTENBHBIE YHMCIA, BBINOJHATH IPUKHUIAKY peE3yJbTaTa
BBIUHCJICHU, OLICHKY YMCIJIOBBIX BBIPAXKEHUM.

YpaBHeHHS U HEPABEHCTBA

PemaTe nuHENHBIE W KBAaJpaTHbIE ypaBHEHUS, YPABHEHUS, CBOIAILMECA K HHM,
MpocTeiIme JpoOHO-pallMOHAIbHBIE YPABHEHHUSL.

Pemate nmpocredmive CUCTEMBI ABYX JIMHEWHBIX YpPaBHEHUHM C JAByMs
IIEPEMEHHBIMU U CHUCTEMBI JIBYX YPAaBHEHHM, B KOTOPBIX OJHO YPaBHEHHUE HE SIBJISIETCS
JMHEWHBIM (110 BU3yaJlbHOU omope).

Pemmars npocteiiiiine TeKCTOBBIE 3a/1a4ll AIreOpandeckuM CIIoCOOOM € MOMOIIBIO
COCTABJICHHsI YPABHEHUS UJIM CUCTEMBI IBYX YPABHEHUU C IBYMs IEPEMEHHBIMH.

[IpoBOAMTE MpPOCTENUIINE UCCIIENOBAHUSA YPABHEHUN U CUCTEM YPABHEHMM, B TOM
quclie C MPUMEHEHHEM TIpaduyecKux Mpe/cTaBiIeHUN (yCTaHaBIMBaTb, UMEET JIH
YPaBHEHUE WIM CUCTEMA YPABHEHUI PELICHHUS, €CJIU UMEET, TO CKOJIBKO, U IIp.).

PeraTe nuHeliHbIe HEPaBEHCTBA, KBAPATHbIE HEPABEHCTBA; M300paXKaTh pellleHre
HEPABEHCTB HA YUCJIOBOM IPSIMOM, 3alIMCBhIBATh PELICHUE C IIOMOIIBIO CUMBOJIOB.

Pemats cucreMsl JIMHEWMHBIX HEPABEHCTB, CUCTEMblI HEPABEHCTB, BKIIIOYAIOLIUE



KBaJpaTHOE HEPABEHCTBO; M300pa)kaTh PEIICHHE CHUCTEMbl HEPABEHCTB HA YHCIIOBOM
MPSIMOMA, 3aMMCHIBATH PEIICHHUE C TTOMOIIBIO CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIICHUM PA3JIMYHbBIX 3a7a4.

DOyHKUIMHA

Pacno3naBath (yHKIIMM M3y4YeHHBIX BHAOB. Iloka3piBaTh CXeMaTHYECKU
pacrojIoKeHNEe Ha KOOPAMHATHON IIIOCKOCTH rpadukoB GyHKImi Buaa: Y = KX, y = kx +

K .
b,,y=ax®+bx+c,y=x3y = +/x,y= — B 3aBHCHMOCTH OT 3HAYCHUH K03 PUIIEHTOB;

ONKCHIBATH CBOMCTBA (PYHKIUH.

CtpouTs ¥ H300pakaTh CXEMATHYECKU TpapUKd KBAJAPATHUYHBIX (YHKIIHH,
OTHCHIBATh CBOMCTBA KBAIPATUUHBIX (DYHKIUI 1O UX Tpadukam.

Pacno3naBaTh KBaapaTuyHyl0 (QYHKIHUIO 1O ¢GopMyiie, TPUBOIUTH MPUMEPHI
KBaIpaTHUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKH, TEOMETPHUH.

YuciioBble MOCI€I0BATEILHOCTH H IPOrPeccuM

Pacno3HaBaTh apu(METHUECKYI0O M T'€OMETPUUYECKYIO MPOTPECCUU MPHU Pa3HbIX
croco0ax 3aJaHusl.

BbINONHATE  BBIUMCIEHMS C  UCHOJB30BaHHWEM  (opMmya N-ro  4jeHa
apu(pmMeTHyeCcKo 1 TeOMETPUYECKON MPOrpeccHii, CyMMBbI IEPBHIX N 4JIEHOB (C OMOPOii
Ha CIPaBOYHYIO HH(OPMALIHUIO).

Pematp 3aaum, CBsA3aHHBIE C YMCIOBBIMU MOCIEI0BATEILHOCTSIMHU, B TOM YHCIE
3aJ1a4M U3 PeAIbHOM XKU3HU (C UCTIOJIB30BaHUEM KaJIbKYJISATOPA, HIU(PPOBBIX TEXHOIOTHI).

TEMATHUYECKOE INTAHNPOBAHUE

TemaTnyeckoe MIAHUPOBAHUE M KOJUYECTBE YACOB, OTBOJUMBIX Ha OCBOCHHUE
KaKI0M Tembl yueOHOro mnpenmera «MartemaTuka» (denepanbHOW aJanTUPOBAHHOU
OCHOBHOM  00pa3oBaTelbHOW  MPOrpaMMbl  OCHOBHOTO  0O0mIero  oOpa3oBaHUs
oOydaronmxcst ¢ 3aJ€pKKOM TMCHUXUYECKOrO pa3BUTUSA, B LEJIOM COBNAJAIOT C
COOTBETCTBYIOIIUM pa3jiesioM (eaepaibHON paboyell mporpaMmbl y4eOHOro mpeaMera
«MaremaTuka» 00pa3oBaTENIbHONW MPOrpaMMbl OCHOBHOTO 001Iero obpazoBanus. [Ipu
sToM OpraHu3anys BIIPaBe caMa BHOCUTh U3MEHEHHUS B COJIEpKAHUE U paclpeiesICHUE
yueOHOro Mmartepuajna mo rojgam oOydeHHs, B IOCIIEIOBATEIbHOCTh H3YyYEHUS TEM U
KOJIMYECTBO YacOB Ha OCBOCHME KaXJOW TEMBbI, OMpE/IeICHNE OPraHu3alluOHHBIX (OopM
oOyueHuss u T.m. OGOCHOBAHHOCTb JAaHHBIX HM3MEHEHHH OIpenemsieTcs] BbIOpaHHBIM
oOpasoBarensHOll opranm3anmed YMK, uWHIUBHIyaIbHBIMU —TICUXO(PU3UMUECKIUMHU
OCOOEHHOCTSIMU KOHKpeTHbIX oOyuaromuxcs ¢ 3IIP, creneHpio yCBOEHHOCTH HMH
y4eOHBIX TE€M, PEKOMEHAAIMSMM 0 OTOOpY M ajamnTallud y4eOHOTO Marepuajia Iio
MaTeMaTuKe, NpeJcTaBIeHHbIMU B [10sICHUTENIbHOM 3amucKe.

TEMATUYECKOE INTAHUPOBAHUE YYEBHOTI'O KYPCA «AJITEBPA» (ITO

I'OJAM OBYYEHUS)

7 kaacc (ae menee 102 )

HazBanmue

pasiena OcHoBHOE coep:kaHue

OcHoOBHBIE BU/BI 1eSITeIbHOCTH 00y4aI0MXCs




(TembI)
Kypca (4uciao
4acoB)

Yucaa n
BBIYHCJICHHUS.
PanyonajanH
ple Yyncjaa

(25 )

[ToHsATHE palOHAILHOTO YHCIIA.
Apudmernueckue JeNcTBUS c
panroHambHBIMU  4nciaamu. CpaBHEHHE,
YIOPSIOYUBAHNE PAIMOHANBHBIX YHCEIL.
CreneHb ¢ HaTypallbHBIM TIOKA3aTeJIeM.
Pemenne OCHOBHBIX 3aad Ha JpoOw,
MPOIICHTHI U3 PEaTbHOMN MPAKTHKH.
[Tpu3HaKy AENMMOCTH, pPAa3JIOKCHUS Ha
MHOYHUTEIH HATYPaJIbHBIX YHCEI.
Peanmbubie  3aBucumoct. [lpsimas wu
oOpaTHasi MPONOPLUOHAILHOCTH.

CucreMaTH3UpoOBaTHL M oGoramarh 3HaHUs 00
OOBIKHOBEHHBIX U JCCSITHYHBIX APOOSX.

CpaBHuBaTh " YHOPSA0YMBATH apoou,
MpeoOpa3oBbIBasi MPU HEOOXOAUMOCTH JCCATUIHBIC
npobu B OOBIKHOBEHHbIE, OOBIKHOBEHHBIE B
JNEeCSITHYHbIE, B  YAacTHOCTH B  OECKOHEYHYIO
JECSITUYHYIO IPOOB.

IIpumeHsTH pa3HOOOpa3HbIe CHOCOOLI U MPHUEMBI
BbIYNCJIEHUS] 3HAYeHUHd JPOOHBIX BbIPAKEHHH,
CoJiepKaluX OOBIKHOBCHHBIE W JICCATUYHBIC JPOOH:
3aMEHATHh MPH HEOOXOJWMOCTH JECATHYHYIO ApOOb
OOBIKHOBEHHOH U  OOBIKHOBEHHYIO  JIECATUYHOM,
IPUBOJIUTH BhIpaXKeHHE K Gopme, Hanbosee ynoOHOMI
JUISS  BBIYUCJICHHWN, IPeoOpa3oBBIBATH  JPOOHBIC
BBIpQXKCHHSI HA YMHOXKEHUE U JIeJICHHE AECATUYHBIX
npobeil K JeHCTBUSAM C LEJIbIMH 4uciIaMu (Ipu
HEOOXOJMMOCTH C HAMPABJISIFOIIEH TOMOIIBIO).
IIpuBoAuTL YHMCIOBbIE U OyKBEHHBbIe TPHUMEPLI
CTENEHH C HATypaJbHBIM IIOKa3aTeleM, OOBICHSISL
3HAUEHUS] OCHOBAHMS CTCIICHU W TIOKA3aTelsl CTCIICHH,

HAXOIWTh 3HAYCHHS CTereHeil Buaa a" (& — mo6oe
palMoOHaIbHOE YHUCIIO, N — HATypaJbHOE YHUCIO) C
OTIOPOi Ha CTIPaBOYHYIO MH(OPMAIHIO.

Ilonumare cMbIcJa 3anmucH  OOJBIIMX 4YHCedT C
NOMOIIBIO IECATHYHBIX APo0eil U cTeneHei Ynciia
10, npUMEHSTh UX B peajIbHBIX CUTYaI[UsIX.
IIpumeHsITH NPU3HAKU JEIUMOCTH, PA3JIOKEHHS Ha
MHO>KUTEJIN HaTypalbHBIX YHCEN.

Pemars nmpocreiinme 3aJa4M Ha 4acTH, IPOLICHTHI,
MPOTIOPIIMK, HAa HAXOXJeHue NpolOu (MporeHTa) OT
BEJIMYMHBI U BEJIWYMHBI MO €€ apodu (TPOLEHTY),
npoOu  (mporeHTa), KOTOPBIM COCTaBIsET OJHA
BennuuHa OT apyrod. IlpuBoauth, pa3oupaTthb,
OllEHMBATH PA3JIUYHBIE PEIICHMS, 3allMCH PEIICHUN
TEKCTOBBIX 3aJ1au.

PacnozHaBath M OOBSICHATH, ONMPasACh Ha
orpezeNieHus, IpsIMO MPONOPLUOHAIbHBIE U 00paTHO
MIPONIOPLIOHAJIBHBIE 3aBUCUMOCTH MEXIY
BEJTMYUHAMU; NPUBOAUTH npuMepbI 3TUX
3aBUCHUMOCTEN W3 PEAJbHOrO MHUpA, W3 JIPYrux
y4eOHBIX MPEIMETOB.

Pemars npocreinye NnpakTuHKO-0PMEeHTHPOBAHHbIE
3a1a44 Ha APOoOH, MPOUEHTHI, IPSAMYI0 U 00PATHYI0
NPONOPUHOHAJIBHOCTH, PONOPLHH.

Auredpanuec
KHe

BykBeHHBIE  BBIPAKEHUS.
JlonycTuMble  3HAYECHUS

IlepemenHbIe.
IIEPEMEHHBIX.

OBjaagerp Ha 06a30BOM YpPOBHe anredpandeckoi
TEPMHHOJIOTMEH W CHMBOJHUKOH, NMPUMEHATH €€ B




BbIpaskeHust | PopMyIIb. Ipolecce OCBOCHUs yueOHOro MaTepuaa.
(27 9) [Ipeobpa3oBanue OykBEeHHBIX BbipakeHUl, | Haxoqurh 3HaueHusi OyKBEHHBIX BBIPAKECHUU MpU
packpeiTue  CKOOOK ¥  IPHUBEJCHHE |33/JIaHHBIX 3HAYCHUSAX OYKB; BBIMOJHATH BBIYMCICHUS
OJIOOHBIX CIaraeMbIX. 1o popMyIaM.
CBoiicTBa CTEemeHH C  HATYPaJbHBIM | BBIMOJIHSATHL MPeoOpa3oBaHUs LIEIOT0 BBIPAXKEHUS B
IIOKA3aTeJIEM. MHOTOWIEH IPUBEJACHUEM NOJOOHBIX ClIaraeMbIX,
MHuorounensl. CiloXeHHe, BbIUUTAHUE, | PACKPHITHEM CKOOOK.
YMHOKEHUE  MHOrowieHOB. DopMyiibl | BEINOJHATH YMHOKEHHE OJJHOYICHA HA MHOTOWIEH U
COKpAIIEHHOTO YMHOXEHHs. Pa3noxeHue |MHOrowieHa Ha MHOTOYICH, MPUMEHATH (OPMYIIbI
MHOT'O4JICHOB Ha MHOKUTEJIH. KBaJpaTa CyMMBI U KBaJpara pa3HOCTH C ONOPOM Ha
CIPaBOYHYIO HH(POPMALIHUIO.
OcyumiecTBaAATh  pa3jIOKEHUE  MHOIOYICHOB  Ha
MHOXKUTETM IYyTEM BBIHECEHHsS 32 CKOOKHM OOIIero
MHOXHTENSI, NpUMEHeHHs  (HOpMyiabl  Pa3HOCTH
KBaJpaToB, (OPMYJIT COKPAIEHHOTO YMHOXXEHHUS C
OIIOPOM Ha CIIPaBOYHYIO MH(OpPMAIHIO.
IIpumensiTh 1peoOpa3oBaHUE MHOTOYJICHOB IS
pEILIEeHNUs PA3IMYHBIX 3a7a4 U3 MaTeMaTUKH, CMEKHBIX
IIPEIMETOB, U3 PEAILHON IIPAKTUKH.
3HAKOMHUTBCS ¢ HCTOPHEH Pa3BUTHS MATCMATUKH.
VYpaBuenusi |YpaBHeHue, IpaBuia InpeoOpazoBaHus|Pemars JUHEIHOE ypaBHEHUE C OJHON NEPEMEHHOM,
" YPaBHEHUs, PABHOCWJIBHOCTh YPAaBHEHUI. |MPUMeHsIsl MpaBWJa IE€pexoja OT HCXOZHOIO
HepaBeHcTBa |JIuHelHOE ypaBHEHHUE c OJTHOM | ypaBHEHUSI K PaBHOCHWIIBHOMY eMy OoJiee IMpOCTOTro
(20 v) IIEPEMEHHON Bujaa. IlpoBepsTh, SABIIETCA I KOHKPETHOE YHCIIO
IIEPEMEHHON, pelieHue JINHEWHBIX | KOPHEM YPABHEHHS.
ypaBHeHui. Pemenne 3agau ¢ nomoiubsio |Ilog0umpars mnpumepsl nap Yucen, SBIAIOIMIMXCA
YPAaBHEHUM. peuieHueM  JMHEHHOIO0  ypaBHEHHUs C  JABYMS
*JluneiiHoe =~ ypaBHeHHE C  JABYMS |[I€PEMEHHBIMHU.
nepeMeHHbIMU U ero rpaguk™. Cucrema|CTpouTh B KOOPAMHATHOM IIIOCKOCTH Trpaduk
IBYX JIMHEHHBIX YypaBHEHMHA C JBYMS |JIMHEMHOTO ypaBHEHHs C JABYMs NEpEeMEHHbIMH (IpU
IIEPEMEHHBIMHU. Pewmenne CHCTEM | HEOOXOJUMOCTU C HCIIOJIb30BAaHHEM CMBICIOBOM
ypaBHEHMH CcHocoOOM TMOJCTAaHOBKHM U | OHOPHI); MOJIB3YSCh IPpa)uKOM, MPUBOAUTH MPUMeEPHI
CIIOCOOOM CIIOKEHHS. peuIeHusl ypaBHEHMS.
Haxonuth pemeHue CHUCTEMBI JBYX JIMHEHHBIX
YpaBHEHUN C JBYMs IIEPEMEHHBIMM C OIOPOM Ha
JITOPUTM y4eOHBIX JIeHCTBUH.
CocTaBjfiTh W pelmiaTh YPABHEHUE WIH CUCTEMY
YPaBHEHUH 110 YCIOBUIO 3a7a4¥, HHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJa4d IOJy4CHHBIN
pe3yiabTaT C ONOPOX Ha BOIIPOCHBIN IIJIaH.
Koopaunarser |Koopanuara Toukn Ha npssmoi. Yucnosele | U300paskaTs Ha KOOPAMHATHOW MPSAMOW TOYKH,
U rpaguku. |IPOMEXYTKU. PaccrosHue Mexay IBYMs |COOTBETCTBYIOLIME 3aJaHHBIM KOOpAMHATaM, JIy4H,
DOYyHKIUHT TOYKaMH KOOPAMHATHON MTPSAMOM OTPE3KH,  WHTEPBAIbI; 3alMChIBATh  UX  Ha
(24 9) [IpsmMoyronbHasl cucTeMa KOOPAMHAT Ha|anreOpandeckoM s3bIKe.

IIJIOCKOCTH. [Tpumepsl rpadukos,
3aJjaHHbIX (opmynamu. Urenue rpadukon
peabHbIX 3aBUCUMOCTEH.

[Tonatne ¢ynxuun. I'padux dyHKIIM.
CroiictBa pynknuii. JluaeitHas QyHKIus.
[TocTpoenue rpaduka TMHEHHON (QYHKIUH.

OTMeyaTs B KOOPAMHATHON IJIOCKOCTH TOYKH IO
3aJaHHBIM  KOOpAMHATaM;  CTPOMTb  TpaduKu
HECJIOKHBIX 3aBUCUMOCTEH, 3aJaHHBIX (opMylaMu, B
TOM YHCJIE C TIOMOIIbI0 IU(PPOBHIX JTa00paTOpUid.

IIpumensTs, U3y4aTh NnpeuMylLecTBa,
HHTEePIPETHPOBATH rpadudecKkuit Ccroco6




I'paduk ¢pynkum y = kx + b.

MPEICTAaBICHNS U aHAJIM3a pa3HO0Opa3HON KU3HEHHON
uHdopmanuu.

OcBauBath Ha 0a30BOM ypOBHE MOHATHE (YHKIHUH,
OBJIa/1€BaTh (PYHKIMOHAIBHON TEPMUHOJIOTHEH.
Pacno3naBarh JuHeHHYIO ¢QyHKmuoo Y = kx + b,
ONMMCHIBATH €€ CBOMCTBA B 3aBUCMOCTH OT 3HaUYEHUI
ko3 durrenToB K u b (mpu HE0OXOAUMOCTH C OIIOPOI
Ha aJrOPUTM IIPABUJIIA).

Crpouth rpaguky JTUHEHHON (yHKUINU, QYHKIUH Y
=kx+ Db

Hcnonb3oBath nudposbie pecypebl Ui IOCTPOCHUS
rpaduKoB PYHKIUI U N3y4eHUs UX CBOMCTB.
[IpuBoguTE NpUMEpHl JMHEHMHBIX 3aBUCHUMOCTEH B
peabHbIX MPOIeccax U SBICHUSAX.

IloBTOpPEHME
U 00001IeHue
(64)

[ToBTOpEeHNE  OCHOBHBIX TOHITHA |
METOJIOB Kypca 7 Kjacca, o0oOIieHue
3HAHHUH.

Bbi0upaTh, IpUMEHATH CNOCOOBLI CPABHCHMS YUCEIL,
BBIUMCIICHU, peoOpa30BaHuil BEIpAKEHHH, PeIICHUS
ypaBHEHUW TPU HEOOXOAMMOCTH C HAMPABIAIONICH
MOMOIIBIO.

OcymecTBIATh  CAMOKOHTPOJIb  BBIIOJIHAEMBIX
JEHCTBUI U CaMOMNPOBEPKY pe3yibTaTa BBIYUCICHUN,
npeoOpa3oBaHUM, TIOCTPOCHUM.

PemaTh mpocreiinue 3a1auM U3 pPealbHONM KHU3HHU,
NPUMEHAThL MaTeMaTH4YeCKHe 3HAHMUSA IS PEIICHUS
3a/1a4 U3 APYrux MpeIMeToB.

Pemats  mpocreiilime  TeKCTOBbIe  3aJayH,
CPABHUBATh, BLIOUPATH CIOCO0BI PELICHM 3a/1a4U.
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HaszBanmue

pasnaesa (TemMbl)

OcHoBHOE cogepkaHue OcHoBHbBIC BHIBI 1€
Kypca (4uci10
4acoB)

Yuciaa u KBaznpathslii kopeHb U3 yncna. *TlonsTue 06 uppanuoHaabHoM | PopMyIHpPOBaTH OMpeeIen
BbIYHCJICHHS. gucine. JlecaTuuHble MPUOIMKEHUS UPPAIMOHAIBHBIX YUCEN. | apU(PMETHUYECKOr0 KBaJlpaTHC
KBaaparubie JletictBuTenbHble yncia. CpaBHEHHE JeHCTBUTENBHBIX YUCET™ . | BU3YyaJIbHON OMOPOH.
KOpPHHU ApudmeTnaeckuii KBaJpaTHBIN KOPEHb. IIpumeHATH OIIEpALIUIO W3B
(15 ) VYpaBHeHME Bua X = a. qucia, HCMOJab3ysl TPU HE00X

CaoiicTBa apudmeTnyecKkux

KBaJpaTHBIE KOPHHU.

KBaJIpaTHBIX KOpHel. | OneHnBaTh  KBaJpaTHbBIC
[IpeoOpa3oBaHre  YHCIOBBIX  BBIPAKECHHH,  COJEPIKAIIUX | AECATUYHBIMU APOOSIMH.

CpaBHuBaTh W yHnops,
MppalMOHAIIbHBIE YHCIIA, 3alll
KOpHEeH Mpu HEOOXOAUMOCTH (

HccaenoBars, ypaBHEHUE
npUOIMHKEHHBIE KOPHU MU a
HccaenoBars cBoiicTBa
YHCIIOBBIE AKCIEPUMEHTHI C
(KoMIIBIOTEPA).




IIlpuMeHaTs CcBONMCTBAa af
npeodpa3oBaHus BbIPasKeHM
BeinotHATL  npocTeiiue
coZlepKallMX KBaJpAaTHBIE KC
reOMETPHUECKUX U (PU3NIECK]
OIOpPOI Ha MPABUJIO.
BbruncasaTs 3HaYeHHs BbIpa
KOPHH, UCIIOJIB3YS IIPU HEOOX(
Hcnoab3oBaTh B XOIE |
MIPEACTABJICHUS, CBS3aHHBIC
BEJIMYHH.

3HAKOMUTBCS C UCTOPHEN pa3!

Yucna u Crenensb ¢ nensiM mokaszaresneM. CTaHgapTHast 3auch yucia. | PopMyJIMpoBaTh onpesaeieH
BBIYHCJICHUS. Pa3mepsl 00BEKTOB OKpysKarIiero mMupa (0T 3JIeMEHTapHBIX | (TP HEOOXOIMMOCTH 110 BU3Y
Crenenb YaCTHUI] 10 KOCMHUYECKUX 00BEKTOB), [UTUTEIBHOCTD mporeccos | [IpeacTaBiasiTh 3anuch 0OJbI
¢ HeJbIM B OKPYXKAroIIeM MUpE. Bujge. CpaBHHUBAThL 4HCIa
noKa3zartejemM CBoJiCTBa CTEIICHH C IICJIBIM ITOKa3aTeleM. ucnoyib3oBanueM crernenu 10.
(7 9) Hcnoab3oBaTh 3amuch YU
BBIPOKEHUS Pa3MEpOB OOBEK
OKpY>KaroIllleM MHUpe.
@opMyJIMPOBATH, 3aNMUCHIBS
WLIIOCTPUPOBATH NpUMepa
nmokasareieM  (Ipu  HEOOX
BU3YaJIbHOU OMOPHI).
IIpumeHsaTs  CBOMCTBA ¢
BBIPXKXEHUH, COJEpKAIINX C
HCIIOJIb30BAHUEM  CIIPABOYH(
JAedCcTBUSI C YHUCIIaMH, 3alll
(YMHOX€HUE, JIeJIeHUE, BO3BE]
Anreopanvyeckue |KBaapatHblil TpéxuneH. PaznoxkeHue kBajpaTHOro TpéxusieHa|Pacmo3HaBaTh — KBaJpaTHBI
BBIPaKeHMHS. Ha MHOXKUTEIIH. BO3MOYXHOCTH €T0 Pa3JI0KEHHU:
KBaaparublii PackiaapiBaTh Ha MHOXKH
TPEXWieH HEOTPHUIATESIIEHBIM  JUCKPHMI
Sy OIIOPOi Ha AJITOPUTM ITpaBUIIa
Anredpanyeckue | AnreOpandeckas 1poOb. JlomycTrMble 3HaU€HUs IEPEMEHHBIX, | 3anuchIBaTh alre0pandecKu
BbIPaKeHHS. BXOJIAIIUX B anredpandeckue BoipakeHusi. OCHOBHOE CBOMCTBO | OTIpeACTICHUS palliOHAIEHOTO
Aaredpandeckasi | anreOpanueckoit 1poou. CokpaiieHue apo0eit. BbINOJIHATL YHCIOBBIE TMOIC
Apoodh Crnoxenue, BBIUMTAHUE, YMHOXEHHE " JieNeHue | IpoOu, B TOM YHCIIE C TTOMOIIE
(15 9) anrebpanveckux npobOeil. IlpeoOpazoBanue BbIpaxeHHil, | POPMYJIHMPOBATH OCHOBHOE C
COJIeprKalIX anredpandeckue Ipoou. NPHUMEHSITH €T0 JUIs ITpeodpa:
BbInoJHATL JedCTBUSA C
HEOOXOJIMMOCTH C HAIpPaBI
npeoOpa3oBaHus BBIPAKEHUN
nepeMeHHble U3  (GOpPMyI
OITHCHIBAIONINX OBITOBBIE CH
HaIIPaBJIAIOLIEH TOMOILBIO.
YpaBHeHus KBanpatHoe ypaBHenume. HemomHoe kBaapaTHoe ypaBHeHHeE.|Pacmo3HaBaTh KBaJpaTHBIC y

U HEpaBEeHCTBA.

dopMya KOpHEH KBaapaTHOTO ypaBHeHUsA. *Teopema Buera™*.

3anuceiBaTh  QOpMyJy KC




KBanpartnsbie

Pemenue ypaBHeHMi, CBOAAIUXCA K KBaApaTHbIM. IIpocreiimue

pelIaTh KBaJpaTHbIe YPaBH

YPaBHEHHS IpoOHO-pallMOHATIbHBIE YPABHEHUSI. HCIIO0JIb30BaHUEM CIIPABOYHON
(15 49) Pemenne TEKCTOBBIX 3amad ¢ NOMOLIBIO  KBajparHelX | [IpoBoguts  mpocreiimme
YpaBHEHUM. YpaBHEHUU.
Pemathy ypaBHeHHsl, CBOJSALL
peoOpa3oBaHUil ¥ 3aMEHOM T
[IpaBUJIa.
Hab6awonats U aHAJM3UPO]
K03 pHIHEeHTaMU KBaJPaTHOI
*TIpuMeHsTh TEOpeMy
3a11a4 (C UCIOIb30BAaHUEM OO
Pemate TeKcTOBELIE 3aaa
NEPEXOAUTh OT CIIOBECHOM (
anreOpanvyeckod MOJAETH MyT
HEOoOXOJIMMOCTH C  Halpai
COCTABJICHHOE YPABHEHUE; UH’
3HAKOMHTBCS € HCTOPHEH Pa
YpaBHeHnus JIuHeiiHOe ypaBHEHHE C JByMs IE€peMEHHbIMH, ero rpaduk, | Pacmo3HaBaThb JnHEHbIE yp:
U HEpaBeHCTBA. IIPUMEPBI PELICHNS YPABHEHHUN B LIEJIBIX YNCTIAX. Crpouth rpaduku JHHEHH
Cucremsl Pemenne cucreM [OByX JIMHEWHBIX YPAaBHEHUUM C JBYMsd |MCHOJB3Yyd HU(POBbIE pe
yYPaBHEHU nepeMeHHbIMU. [IpuMmepbl perieHus CUCTEM HEJIMHEHHBIX | OIOPOM Ha aJlTOPUTM YUEOHBD
(13 9) YpaBHEHUH C ABYMsI IEPEMEHHBIMH. Pazamuare napaieiabHble U
*Tpaduyeckass  WHTEpHpeTanus  ypaBHEHUS C  JBYMs | YPaBHEHUSIM.
MIEPEMEHHBIMH U CUCTEM YPaBHEHHH ¢ AByMs MMEpEeMEHHBIMU ™. |PemiaTth CHCTEMBI JBYX I
Pemrenne TeKCTOBBIX 33J1a4 C MOMOIIBIO CUCTEM YPABHEHUM. IIEPEMEHHBIMU TI0JICTAHOBKOU
PemiaTp npocTeuime cucTeM
HE SIBJISETCS JIMHEUHBIM TIPH 1
IIOMOILBIO.
*TIpuBoauth rpaduyecky
YpaBHEHUS C IByMsI IEPEMEHH
nepeMeHHbIMU.*
Pemath TeKCcTOBBIE 321a4H ¢
YpaBHeHus YucoBsle HEPABEHCTBA U UX CBOMCTBA. ®opmyIMpOBaTH CBOMCT
U HEpaBeHCTBA. HepaseHcTBO ¢ 01HOM NepeMeHHON. JIMHENHbIE HEPABEHCTBA C | KITIOCTPUPOBATH UX HA KOOP/!
HepaBencrBa OJIHOM mnepemMeHHOW U uXx pemeHue. Cuctemsl JHHEWHbIX | [IpuMeHSATH cBOWCTBA HEPaBe
(12 9) HEPABEHCTB C OJITHOM IIEPEMEHHOM U UX PELIEHHUE. Pemiats, JMHEHHBIE HEpaB
N300paxeHnue pemieHus JINHEHHOTO HEPABEHCTBA U X CHCTEM | M300paxkaTh pelleHrne HepaBel
Ha YMCIIOBOU MPSAMO. PemaTb cUCTEMBI IMHEHWHBIX
CUCTEMBI HEPABEHCTB Ha YHCII!
C BU3YaJIbHOM OIOPOM.
DOYyHKIUH. [lonste ¢ynkuu. OOnacTh ompezneneHuss U MHOXecTBO | Mcmoab3oBaTh  (DYHKIHOF
OcHoBHbBIE 3Ha4eHu QyHKIuU. CriocoOb! 3a1aHusl PYHKIHIA. CHMBOJIHKY.
MOHSATHUA I'paduk pynxmuu. CroiicTBa (QyHKIHH, WX OTOOpakeHHWE HA | BHIYMCAATH 3HaYeHHus: QYHK
Sy rpaduke. HEOOXOJUMOCTH  HCIOJIB30BE

Ta0JIMIbI 3HAYeHUH (QYHKIIN]
CTpouTthb o TOYKaM rpagus
OnuceiBaTh CBOICTBA (YHK
IIPEICTaBICHUsT IpU  HeoC
HIOMOUIBIO.




Hcnoab3oBath  (QYHKIMOE

CHMBOJIMKY.

HccaenoBath NpUMEPBI TI'Pe
npoueccsl U sABieHus. Ilpum
SIBJIEHUW C 3aJJaHHBIMH CBOMCT
Hcnonb30BaTh KOMIBIOTEPE
rpaduKoB QyHKIMHA 1 U3yUeH]

DOYyHKIUH. Urenne wu mnoctpoeHue rpapukoB Qynkuuid. [Ipumepsl | HaxoauTh ¢ moMombo rpad
YucioBble rpaduKoB (PYHKINH, OTpaXKAIOIINUX peabHbIC TPOLIECCHI. paccMaTpUBAEMbIX BEJTHYHUH IT
byHKIHMH OyHKIMH, ONUCBHIBAIOIINE  MPSMYIO u oOpatHyto | B HECTIOKHBIX clyyasix BBIP
9y MPONOPIMOHATIFHBIE 3aBUCUMOCTH, UX rpaduku. ['mnepbona. | Mexay BeTUINHAMH.
I'paduk dyskmmHYy = X2 OnuceiBaTh XapakTep U3
K .
@Oyukuuny = X2,y = X3,y = /x, Y ==, *rpaduueckoe 3aBHCHMOCTH OT U3MEHEHUS I
. * . Pacno3naBaTth BUABI H3YY:
peleHre ypaBHeHUI U CUCTEM ypaBHEHHH.
CXeMaTHYeCKH TI0J0KEHUE
rpadukoB byHKIUH
_ _k
y = Vx oy =g
HUcnonb3oBarh GPyHKIUOHA
npeacTaBJIeHHs /IS PELICHMU:
CHCTEM YpaBHEHUHU.
IIpumensaTs HUPPOBLIEC pec
byHKIHi.
IToBTOpEHHE [ToBTOpEeHUE OCHOBHBIX TMOHATHA U METOIOB KypcoB 7 u 8 |IIpuMeHSITL CHOCOOBI  Cf

H 00001IeHNE
(6 9)

KJaccoB, 00001IeHe 3HAHNH.

peoOpa3oBaHU BBIPAKEHUI,
OcyuiecTBaTH CAMOKOHTP
CaMOIIPOBEPKY  pe3yJbTara

ITOCTPOEHHUH.
Pemiars 3amaum U3 pe
MAaTEMATUYCCKUE 3HAHUA O]
IIPEAMETOB.

PemaThb TeKCTOBBIE 3aJavuu,
peliCHus 3a/1a4u.

9 kaacc (ae menee 102 u)

Ha3Banue
pa3aena (TemMbl)
Kypca (4uciio

OcHoBHOe coaepkaHue

OcHOBHbBIE BHU/BI J1€A1

4acoB)
Yucnamn ParmonanbHele yncna, *UppanoHabHbIe YHCIa, KOHEYHbIE U | Pa3BUBAaTh NpeacTaBiIeHH:
BbIYUCJICHUA. 6€CKOHe‘IHBI€ JCCATUYHBIC )IpO6I/I. MmuoxecTBO HaTypaJIbHBIX YUCE JO MHOXK
JlelicTBUTE/IbHBbIE | ICUCTBUTENBHBIX  YHCEN; JACHUCTBUTEIbHBIE 4YHCIAa  Kak | O3HAKOMHTBLCSA c B(
ymucaa OCCKOHEYHBIC JECATUYHBIE IpoOu. B3amMHO OgHO3HAYHOE |JEHCTBUTEIHLHOTO YHCIA Kak

0w

COOTBETCTBUE MEKJY MHOXKECTBOM JIEUCTBUTENIbHBIX UHCET U
MHOECTBOM TOUYEK KOOPAMHATHOU MPSIMOM.
CpaBHeHME  JEHUCTBUTEIBHBIX  YHCET,
TIEVCTBUS C JEUCTBUTENBLHBIMA YUCIaMU. *

apupMeTUYecKHe

NPUMEHSITh JCCATHUYHbBIE I
HppaiOHAIBHBIX YHUCEIL.
*3anuceIBaTh, CPABHHUI
IeHCTBUTENBHBIC YHCTa™,




[TpubnmxEHHOE 3HAUCHNE BEIIMYUHBI, TOYHOCTH MPUOIKEHUS.
Oxpyrnenue uucen. [Ipukuaka ©  OLIEGHKAa PE3yJIbTaTOB
BBIYHUCIIEHUI.

BeimoaHAThL, coyeTas  yCT
apudmernyeckne eiiCTBH
HAXOJUTh 3HAYCHUS CTEIICH
KOPHEH; BBIYUCJISATH 3HAUCHN
IHosryunTs mnpexacrabiieHue
YHUCEJI B PAKTUYECKOU J1EATES:
AHanu3upoBaTh W JeJaTh
aHajam3a) O TOYHOCTH NpHUOJ
IIPU pELICHUH 3a/au.
OKpyriasiTh JEHCTBUTEIbHBIC
pe3yJibTata  BBIYMCIICHUM,
BBIPAYKCHHUIA.

3HAKOMMTHCS C UCTOPUEH pa3

YpaBHeHust Jluneiinoe ypaBHeHue. Pemienue ypaBHeHMH, cBomdluxcs K|OcBamBaThb, 3allOMHUHATH
U HEpaBeHCTBA. JIMHEWHBIM. METO/Ibl IIPY PELICHUH YpPaB
YpaBHenus KBagpatHoe ypaBHeHue. Pemenue ypaBHeHH, cBomsmuxcs|(py HEOOXOAUMOCTH C O
¢ OJHOM K KBaJIpaTHbIM. bUKBaspaTHbIC YpaBHEHHSI. NEeUCTBUI).
nepeMeHHOM *IIpumepsl pelieHus ypaBHEHMH TpeTbeld M ueTBEpTOH | Pacmo3HaBaTh 1ebie 1 Jpod
(14 9) CTeNeHeH Pa3IoKeHUEeM Ha MHOKUTEIH. ™ Pemiars JiMHeliHbIEe W KBaj
Pemienue 1poOGHO-paliiOHAIBHBIX YpPaBHEHHH. CBOIAIIMECS K HHUM, IIPOI
Pemennie TeKCTOBBIX 3aJa4 alreOpanyeckuM METOJIOM. YPaBHEHU.
IIpeasiaraTb BO3MOXKHBIE CIIC
o0cy:kI1aTb HMX M peraT
crioco6amu.
3HAKOMMTBCS € HCTOPHEH P2
YpaBuenus JIuHeitHOe ypaBHEHUE ¢ ABYMS MEPEMEHHBIMU U €ro rpaduk. | OcBamBaTh M MPUMEHSITDH |
U HepaBeHCTBA. Cucrema IByX JUHEHHBIX YpaBHEHUM C IBYMSI IEPEMEHHBIMHU U | IMHEWHBIX YpaBHEHUI C ABYM
Cucrembl e€ peweHue. PelieHune cucTeM ABYX YpaBHEHUMH, OJHO W3 |ypPaBHEHUM, B KOTOPBIX OJHO )
YPaBHEHU KOTOPBIX JINHEWHOE, a IPyroe — BTOPOU CTEIICHH. (o BU3yaJIbHOH O1ope).
(14 v) I'paduueckass MHTEpIIpeTanysi CUCTEMbl ypaBHeHMH c 1ByMs | Mcmoab3oBaTh (GyHKIHMOHAT
IIEPEMEHHBIMHU. JUISl peLIeHUs] M UCCJIe0BaH]
Perienue TekcTOBBIX 3aau aNreOpandeckuM CriocoOOM. AHAJIM3MPOBATH TEKCTHI 32
CIIOCOOOM: MepPeXouTh OT CJ
3aJ]auy K anreOpanyeckoi Mo,
YPAaBHEHUN; pemaTb COCTe
HHTEPNPETHPOBATH PE3YIIbT:
3HAKOMUTBCS ¢ HCTOPHE Pa
YpaBuenus UucioBble HEPABEHCTBA U UX CBOMCTBA. Yurarb, 3anUCBIBATH, I
U HEpaBeHCTBA. JInHeliHbIe HEPABEHCTBA C OJJHOM IEPEMEHHON U X PEIIEHHE. | HEPABEHCTBA; UCIIOIb30BaTh CH
HepaBencrsa CucTteMbl TUHEWHBIX HEPABEHCTB C OJHOW NMEPEeMEHHOH M MX | BLIMOHATH NpeoOpa3oBaHus
(16 v) pelIeHue. npeoOpa3oBaHusl CBOMCTBA YHC

KBanpaTHble HEPaBEHCTBA U X PELLIECHUE.
I'padmueckas  uHTepmnpeTanusi HEPaBEHCTB WU
HEPABEHCTB C [IBYMs IIEPEMEHHBIMU.

CUCTEM

Pacno3naBaTh JUHEWHBIE U K
Pematpy  JMHENHBIE  HeEpa
HEPaBEHCTB, CHUCTEMbI HEPAB
HEpPaBEHCTBO, U PENIATh UX; Of
H300paxkaTth pellieHUE HEPAB
YUCJIOBOM TPSMOW, 3aIHC]
CHUMBOJIOB.

Pemiats KBagpaTHbIE HEpaB




MNpCaACTaBJICHU.
OcBauBath u IMPHUMECHSAT]
Pa3JIMUHBIX 3a/la4, B TOM YUCIJI

DOyHKIUT
(16 9)

KBagparnunas ¢ynkums, e€ rpaduk u cpoiictBa. [lapabomna,
KOOP/AMHATHI BEPIIMHBI Apa0O0IIbl, 0Ch CHMMETPHH MapadoJIbl.
CreneHHbIC (YHKIIUU C HATYPAILHBIMU ITOKA3aTeNsIMU 2 U 3, UX
rpaduKu 1 CBOMCTBA.

I'paduku pyaxmmii: y = kx,y = kx + b,,y = ax®,y = ay

_ _k
- \/Evy _;'

Pacmo3HaBaTh BUABI H3yyael
CXeMaTH4YeCKH, 00BSICHATH
IJIOCKOCTH IpaduKoB (HYHKITH
ax?,
K
Y = VX, Y = = B 3aBUCHMOC
X

ONMUCHIBATh UX CBOMCTBA.
Pacmo3HaBaTh KBaJpaTUUYHYF
IIpuBoANTHL NpPHUMEPHI KE
peasibHOM JKU3HU, (PU3HUKH, TeC
BoisiBasTh 1 000011aTh OCO!
Gyskuum y = ax®> + bx +
HaIpPaBJIAIOIIEH TOMOIIBIO).
CTpouthb 1 H300pakaTh cxem
(GyHKIHN, 33JaHHBIX OpPMYIIa
=a(x + p)>, y = ax’ + bx
BU3yaJIbHOW OTIOPOi).
AHAJIM3MPOBATH U NPUMEHST
JUIS UX TIOCTPOCHHUS, B TOM

pPeCypCOB.

YucjioBbie
1n0Cjae10BaTeJbHOC
TH

(15 9)

[TonsATHE YNCIIOBOM MTOCIIEI0BATEIBHOCTH.

3amaHue TMOCIEOBaTEIbHOCTH PEKYpPPEeHTHOH ¢dopmysoil u
(dhopmyoit N-To wieHa.

Apudmernueckas u reomerpudeckas nporpeccuu. opmyssl N-
ro wieHa apu(pMeTHyecKol M reoMeTpPUUYEcKON MporpeccHii,
CYMMBI [IEPBBIX N YJICHOB.

*N300pakeHne WICHOB apu(PMETHUECKON U T€OMETPHUECKOM
IIPOrpeccuil TOYKaMU Ha KOOPINHATHON IIIOCKOCTH.
JIMHEWHBIN ¥ SKCTIOHEHIIUATIbHBINA POCT.

Cr0XHbIe TPOLEHTHI. ™

OcBanBaThb U NPUMEHSATH U
peyeBble BbICKA3BIBAHUS C
CBSI3aHHOM C TIOHSTHEM IIOCIIE,
AHanu3upoBath GopMyITy N-

PEKYPPEHTHYIO bopmyy
MIOCIIEI0BATENbHOCTEH, 34/
YcranaBiauBarthb 3aKOHO

M0CJIEI0BATEIbHOCTH, €CIH I
YJICHOB.

PacnosnaBate  apudpmern
MIPOTPECCUU TIPU PA3HBIX CIIOC
Pemars 3a7auu ¢ HCHOJb
apudmeTrnyeckoil M reomen
MEPBBIX N YWICHOB C ONMOPOi Ha
*U3o0paxkaTh WICHB T10C
KOOP/AMHATHOH MJIOCKOCTU™.
PaccmaTpuBaTh npuMepsl 1|
KHU3HH, WUTIOCTPUPYIOLIHE
MPOTPECCHU, B TE€OMETPHYCH
COOTBETCTBYIOIIHE 3aBUCHMOC
Pemiate mnpocreiimme 3ax;
MOCJIEeI0BATEIbHOCTAMHU, B 1T
KHU3HH  C  HCIOJB30BaHE
(97eKTPOHHBIX TabmuUL, rpadu
*Pelnarh 32141 Ha CIIOKHBIE
peanbHOM MPaKTUKHU (C UCTIOJI
3HAKOMUTBCSA C HCTOPHEN Pa




IHoBTOpEHUE,
00001IeHME,
CHCTEeMATH3AIUS
3HAHMH

(18 v)

UYUucaa m BBIYHCIeHHs] (3alUCh, CpaBHEHUE, ACUCTBUS C
JEUCTBUTEIbHBIMU YHUCJIAMM, YUCIOBAas IpsMas; MPOLEHTHI,
OTHOIICHUS, TIPOTIOPIINH; OKPYTIICHUE, TPHOIMKEHNE, OIICHKA;
pellIeHre TeKCTOBBIX 33a4 apu(METUYECKUM CIIOCOO0M).

AJiredOpanyeckue BbIpaKeHUsl (nmpeoOpa3zoBaHue
anredpanvyeckux BbIPAKEHUH, TOMYCTUMbIEC 3HAUCHUS).
@dyHkouu (IOCTPOCHHE, CBOWCTBA M3YYEHHBIX (DYHKIIHA;
rpaduUecKoe peneHre ypaBHeHUI U UX CUCTEM).

OnepupoBarb NOHATHAMM
orepanuy HajJ MHOKECTBaM
IIPEICTaBICHUE MHOYKECTB IS
SBJICHUH, IPU PEUICHUH 3a]1a4
AKTYyaau3upoBaTh TePMHH(
CBSI3aHHbIE € YHUCJIAMH: I
COCTAaBHOE YHCIIA, AEITUMOCTI
JEIMMOCTH, 1IEJI0€ YHCIIO, N
JeCSITUYHas ApoOU, CTaHAapT!
KBaJIpaTHBIA KOPEHb.
BbINOJHATH 1eCTBUSA, CPaB
MPEJICTaBIATh YHUCJIa Ha KO
YUCIa; BBINOJIHATH TPHK
BBIYMCIICHUM.

Pematp TexkcToBbIe 32124 2
Pemats mpakTuieckue 3aaa
YacTH, BBIPAXKAIOLIUE 3aBUC]
paccTosiHue, IeHa — KOJ
paboTBl — BpeMsi — TPOU3
Pa3duparh peanbHbIE KU3HE
UX Ha S3bIKE MaTEMaTHKH,
MaTeMaTHYeCKUH anmnapar, uH
OnepupoBaTb NOHATHUSIMU:
apudmeruyeckuit KBaJIpa’
anredpandeckast Jpoob, TOMK/IE
BbInoOJHATL OCHOBHBIC eV
dbopmynam, mpeoOpa3oBHIBAT
BBID@KEHUSI M  BBIPAXKECHUS
pa3joKeHUe MHOTOUWIeHAa H
UCMOJb30BaHUEM (opMyn p
CYMMBI U pa3HOCTH (C OHOPO:
HaXOJUTh JIONYCTUMBIE 3Hay
panMoOHATBHBIX BBIPAKEHUH, K
MopaenupoBaTh C IOMOIIBK
SIBJICHUS.

OnepupoBaTb MOHATHIIMU: |
GyHKIUM, TPOMEXKYTKH 3
BO3paCTaHMs, YObIBaHMS, HauU(
GbyHKIUH.

AHaJIM3MPOBATh, CPABHUBAT
CTPOUTH UX TpapUKU.
OnepupoBarb TNOHATHSIMH:
oOpaTHass  TPOMOPIMOHATH
KBaJpaTH4Has (YyHKIUS, TTapa
Hcnoab3oBath rpaguku 11
U 3aBUCHUMOCTEH, IS pelle
MPEIMETOB U PEAJTbHOU KH3
rpauKOB peaabHbIE MPOLECCE
Beipaxkats popmynamu 3aBr
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