MHUHHCTEPCTBO NPOCBEIEHHSI POCCUMCKOM ®EJEPALIUHA
Mununcreperso o6pazosanus u nayxn Pecnybauxn Tara peran MKY
"Ynpasaenne o6pazoBaHus HCNOIHHTENBLHOI0 KOMHTETA AZHAKACBCKOIO
MYHHUHNAJILHOro paiiona PT"

MBOY "COMUI ¢. Y. Abaynos0'" Aznakaesckoro paiiona PT

PACCMOTPEHO
Pyxosoaurens LLHIMO

L
=y

®.X. M'umaesa
[Tp Ne88 oT 28.08.2023.

MBOY “Cpennsist o01ieodpaszoBarenbHast mkoia cena Yydbap-AodaynnoBo”

CPOK peaymm3anuu: 1 roa

COI'JTACOBAHO

3amecTHrens AMpeKTopa
no YP MBOYV "COLII c.
Yybap - A6aymnoso”

A
3.P. Curauxosa

Ip.Ne88 ot 28.08.2023

YTBEPXXJIEHO

Jupexrop MBOY "COI1I
c. Yybap - A6aynnoso”

H.3. Jlarsinon
TIp. Ne88 or 28.08.2023

AORYMEHT NOSNHCAK
ANERTPONKOR NOANKCKIO

{apm@ee U 2L DO ANEOT L0000y
L s T PP
Asdcrasrates « D128 200740 2100 2000

PABOYASA TPOI'PAMMA

Y4e0HOro Kypca «AJjreopa»
Ut o0yJarormmxcs 7-9 KkiaccoB

CocraButens: yuuTenb Boiciiel kateropuu bocosa M.H.



MOACHUTEJIbBHAA 3AIIMCKA

AnreOpa sBIsS€TCS OJHUM U3 OIOPHBIX KYpPCOB OCHOBHOTO OOIIEro
oOpa3oBaHUs: OHA 0OECTIeYnBaeT U3yUeHUE IPYTUX TUCIUTIINH, KaK €CTECTBEHHO-
HAy4YHOTO, TaK M TYMaHUTApHOTO IIMKIOB, €€ OCBOCHHE HEOOXOIUMO IS
IPOJIOJKEHHS 00pa30BaHUs M B TIOBCETHEBHOM JXU3HU. PazBuTHe y 00yJaronmxcs
HAyYHBIX TPEJICTABICHUN O MPOUCXOXKACHUM U CYIIHOCTH ajreOpandecKux
abcTpakiui, cnoco0e OTPaKEHU MAaTeMaTUYECKON HayKOH SIBIICHUN U MTPOLIECCOB
B MPUPOJIC€ U OOIIECTBE, POJIU MATEMATUYECKOTO MOJEIUPOBAHUS B HAYYHOM
MO3HAHUU U B IPAKTUKE CTIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
Y KQ4EeCTB MBIIUICHUS, HEOOXOIUMBIX JJIs aIalTalliy B COBPEMEHHOM IU(PPOBOM
oOmectBe. M3yueHue anreOpbl oOecrieuyMBaeT pa3BUTUE YMEHHUA HAOI0JATh,
CpaBHHMBaTh, HaXOAWTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIIUICHHUS,
CIIOCOOHOCTH apTryMEHTHPOBAaHHO OOOCHOBBIBATH CBOM JIEUCTBUS M BBIBOJIBI,
dbopmynupoBaTh yTBepKACHU. OCBOEHHE Kypca alreOpbl 00€CIIeYnBaET Pa3BUTHE
JIOTUYECKOTO MBIIUIEHUSI OOYyYarOIIUXCs: OHU HCMOJb3YIOT JEIyKTUBHBIE H
WHYKTUBHBIE PACCYXI€HUsI, 0000IIIEeHNE U KOHKPETU3ALIUI0, aOCTparupoBaHue u
aHajornto. OOydueHme anrebOpe TMpeanosaracT 3HAYUTEIbHBIH  00BEM
CaMOCTOSITEJIbHON JIEATEIbHOCTH OO0YYalolIUXCs, MO3TOMY CaMOCTOSTEIbHOE
pelIeHHE 3a/1a4 SBIISICTCS pealiu3alueil AeITeTbHOCTHOTO IPUHIIUITA O0yYEHHS.

B crpyktype mporpammbl ydueOHOro Kypca «Amnredpa» ajis OCHOBHOTO
o011ero o6pa3oBaHusi OCHOBHOE MECTO 3aHMUMAIOT COJIEPKATEIbHO-METOINYECKUE
TuHUK: «Yuciia 1 BEIYUCICHUS Y, « ANITeOpandecKue BhIpOKCHUSY, «Y paBHEHUS U
HepaBeHCTBay, «Dynkiuny. Kaxnas u3 3THX coaep aTeabHO-METOINYECKUX
JIMHUM pa3BUBAETCS Ha MPOTSHKEHUN TPEX JIET U3YUCHHS Kypca, B3aUMOJICHCTBYS C
IpYTUMH €ro JTuHusMU. B Xone m3ydeHus ydeOHOro Kypca oOydaromuMmcs
MPUXOUTCS JIOTUYECKHU PACCYKAATh, HCTIOIh30BATh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M ¢ 3TUM B mporpamMmy y4eOHOTO Kypca «AnredOpa» BKIIOUYEHBI
HEKOTOPBIC OCHOBBI JIOTWKH, TPEJCTABICHHBIE BO BCEX OCHOBHBIX pasjeiax
MaTeMaTUYeCKOro 00pa30BaHUs U CITIOCOOCTBYIONINE OBIAACHUIO 00YUYAIOIIUMHUCS
OCHOB yHHMBEPCAJIBHOTO MareMaTtudeckoro s3bika. CojepkaTelbHOW W
CTPYKTYPHOM OCOOCHHOCTBIO Y4ueOHOro Kypca «Anredpa» SBISETCS €ro
WHTETPUPOBAHHBIN XapakTep.

Conepxxanne IWHUU «YWcna W BBIYKUCICHUS» CIY>KUT OCHOBOW JyIs
JATBHEHUINETO N3YYCHUS MaTEMATUKH, CIOCOOCTBYET PA3BUTHIO y O0YUAIOITUXCS
JIOTHYECKOTO MBIIIUICHUS, (HOPMHUPOBAHUIO YMEHUS MTOJIb30BATHCS aITOPUTMAMH, a
TaKXe MPUOOPETEHHUIO MPAKTUUECKUX HABBIKOB, HEOOXOAUMBIX ISl TIOBCEAHEBHOM
XKU3HU. Pa3BUTHE MOHATHUS O YUCIIE HA YPOBHE OCHOBHOI'O O0IIEro 00pa3oBaHus
CBSI3aHO C paAllMOHATBHBIMH M UPPAMOHATIBLHBIMU YHUCIaMH, (HOpMHUpPOBAHHEM



MPEJICTABICHUN O JCHCTBUTEIBHOM 4YHUCIE. 3aBEPIIECHUE OCBOEHHS YHUCIOBOU
JIMHUHU OTHECEHO K cpeiHeEMY 0011IeMy 00pa30oBaHuIO.

Coneprkanye IByX anreOpandecKuX JMHUNA — « AreOpandecKre BhIPAKEHUS
U «YpaBHEHUSI U HEPABEHCTBA» CHOCOOCTBYET (DOPMHUPOBAHHIO Y 00YyUAIOLTUXCS
MaTeMaTU4YeCKOro ammapara, HeoOXOJAMMOIo JJi PEIICHUs 3a]a4 MaTeMaTUKH,
CMEXHBIX MPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3amad. Ha ypoBHe
OCHOBHOT'O OOIIEro o0pa3oBaHUs Y4YeOHBIM MaTepuall TPYIIUPYETCS BOKPYT
paIMoHaIBHBIX BRIpAKECHHH. AJreOpa JeMOHCTPUPYET 3HAUCHNE MAaTEMATHKHU KaK
S3bIKA JIJISI TIOCTPOCHHMS MaTeMAaTHYECKUX MOJENICH, OINHUCAaHUs IPOIIECCOB U
SBJICHHM peanbHOro Mupa. B 3amaunm oOydeHuss anredpe BXOIAT TaKkKe
NanbHEHIIee pa3BUTHE aJTOPUTMUYECKOTO MBINUICHUSI, HEOO0XOIUMOTo, B
YaCTHOCTH, JJIsi OCBOCHHMS Kypca HH(GOpPMATHUKHU, U OBJAJCHUE HABBIKAMHU
NEAYKTUBHBIX paccykaeHuil. [[peodpazoBanre cCHMBOIBHBIX (JOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHUSI, CIOCOOHOCTEN K MAaTEMaTHUYECKOMY TBOPUYECTRY.

Coneprxanre QpyHKIMOHATBLHO-TpadUIeCKON TMHUK HAIIEJICHO HA TIOJTYYCHHE
oOy4JarouuMucs 3HaHUuM 0 QYHKUIMSIX KaK BaKHEWIEH MaTeMaTH4eCKON MOJIeu
JUTsl OTTUCAHUS U MCCIIEIOBAHUSI Pa3HOOOPA3HBIX MTPOIIECCOB U SIBIICHUM B IPUPOJIE
u obmectBe. M3ydyeHne marepuana CIOCOOCTBYET Pa3BUTHUIO y OOYYAIOIIUXCS
YMEHHUSI UCTIONIb30BaTh Pa3IMUHbIe BHIPA3UTEIIBHBIC CPEJICTBA SI3bIKa MATEMATUKH —
CJIOBECHBIC, CUMBOJIMYECKHE, Tpaduyeckre, BHOCUT BKJIaJl B (HOPMHUPOBAHHE
MPEACTABICHUI O pOJIM MAaTEMATHUKH B PA3BUTUHU LUBUIN3AIUU U KYJIBTYPBI.

CormacHo yueOHOMYy TulaHy B /-9 Kkiaccax u3ydaercs Y4YeOHBIM Kypc
«Anrebpa», KOTOPBIM BKIIIOYAET CIEAYIOIINE OCHOBHBIE Pa3JIeiibl COJICPIKAHMS:
«Uucna ¥ BBIUMCICHUS», «AnreOpandyeckue BbIpaXKEHUS», «YPaBHEHUS U
HEPaBEHCTBA», « DYHKIIUM.

Ha uzyuenue yuebHoro kypca «Anredpa» oroaurca 306 yacoB: B 7 Kiacce
— 102 yaca (3 yaca B Henenwo), B 8 kinacce — 102 ygaca (3 yaca B Hezeno), B 9
kiacce — 102 yaca (3 gaca B HeZIEJIO).



COAEP XAHUE OBYYEHUA
7 KIIACC

Yucs1a 1 BBIYHCICHUS

JIlpo6u OOBIKHOBEHHBIE U JECSITUYHbBIC, IEPEXO] OT OJHON (OPMBI 3aMHUCH
npobeit k apyrou. IloHsTme panuMoHanbHOrO 4YHUCIa, 3alucCh, CpPaBHEHHE,
yHOPAIOYMBAHUE paAlMOHANBHBIX yuceld. ApUPMETHYECKHEe JEeUCTBUS C
palMOHAIBHBIMU YKCIamMu. Pelienue 3a1ad u3 peaibHOM NPaKTUKY HA YacTH, Ha
JpOoOHU.

Crenenb C HaTypaJibHBIM I[IOKa3aTeleM: ONpenesieHue, MnpeoOpa3oBaHKe
BBIPAYKEHUI HA OCHOBE OIpEAeICHus, 3aUCh 0obInX unces. [IpouenTsl, 3anuch
MPOLICHTOB B BUJIE APOOU U ApOOU B BHJIE MTPOIICHTOB. Tpy OCHOBHBIE 3a7]a4K Ha
IIPOLIEHTHI, PELLICHUE 3a/1a4 U3 PEAIbHOMN IPAKTUKH.

[IpuMmeHeHe TPU3HAKOB JCIMMOCTH, PA3JIOKEHHE Ha MHOXHUTEIU
HaTypaJlbHbIX YHCEIL.

PeanbHble 3aBUCMMOCTHM, B TOM 4ucle TpsMas ©  oOpaTHas
MPONOPLUUOHATBHOCTH.

AureOpanyeckue BbIPaKeHU S

ITepemeHnHbIe, YMCIIOBOE 3HAYEHHUE BBIPAKEHUS C IEPEMEHHON. JlonycTuMBIe
3HaueHus nepeMeHHbIX. [IpeacTaBieHne 3aBUCMMOCTHA MEKy BETUUMHAMU B BUIC
dbopmyiiel. Beruncnenus o popmynam. [IpeoOpasoBanre OyKBEHHBIX BBIPAKECHUH,
TOXXJIECTBEHHO paBHBIC BBIPAKEHHUS, TMpaBUIa MPEOOpPa3oOBaHUS CYMM H
MIPOU3BEICHUM, TIPaBUJIa PACKPBITHS CKOOOK U IIPUBEICHUS MTOI0OHBIX CllaraeMbIX.

CBOMCTBA CTENEHU C HaTYpaJIbHBIM ITOKA3aTEIIEM.

OnHowieHbl 1 MHOTOWIEHBI. CTeneHs MHOTrOwIeHa. ClI0KeHNe, BBIUMNTaHUE,
YMHOXEHHE MHOTO4JIEHOB. POpMyJIbl COKPAIIEHHOTO YMHOXKEHHS: KBaapar
CyMMBbl U KBaapar paszHoctu. dopmyna pa3HocTH KBajgpaToB. PaznoxeHue
MHOT'OYJICHOB HAa MHOKHUTEJIH.

YpaBHeHUs M HEPABEHCTBA

VYpaBHeHUe, KOpPEHb ypaBHEHHUs, MpaBWiIa MpeoOpa3oBaHMs ypaBHEHUS,
PAaBHOCHJIBHOCTh YPaBHEHU.

JIuHenHOe ypaBHEHUE C OJHOW IEPEMEHHOM, YHCIIO KOPHEW JIMHEHMHOIO
YpaBHEHUS, PEIICHUE JIMHEHHBbIX ypaBHeHUH. (CocCTaBleHUE YpaBHEHUM 10
YCIIOBMIO 3a/1a4. Pelienre TEKCTOBBIX 3a71a4 ¢ IOMOILIBIO YPABHEHUM.

JluneltHoe ypaBHEHUE C IBYMS IIEpeMEHHBIMH U ero rpaduk. Cucrema aByx
JIMHEMHBIX YPAaBHEHHUM C JBYMS NEPEMEHHbIMHM. PenieHune cucrteM ypaBHEHUU
crocoboM mojcTaHOBKU. [IprMephl perieHusi TeKCTOBBIX 3a/ady C MOMOIIbBIO
CUCTEM yPaBHEHUN.

DOyHKUUA



Koopaunara Touku Ha npsiMoil. YuCIIoBbIE MPOMEXKYTKH. PaccTosiHrE Mex Ty
JIBYMSI TOUKAMHU KOOPAUHATHOUN MPSAMOMU.

[IpssimoyronbHas cucrema koopauHat, ocu OX u Oy. Abciucca u opiuHaTa
TOYKU HA KOOPAWHATHOM TIOCKOCTH. [IpuMepsl rpadukoB, 3aJjaHHBIX (POPMyTaMH.
Urenue rpadukoB peanbHbix 3aBucuMocteil. llonstue dyukmuu. I'padux
¢ynkiuu. ColictBa pyHkuuid. JInneitnas @ynkuus, e€ rpaduk. ['paduk Gynkumm
y = [x|. I'paduyeckoe penieHrne JUHEUHBIX YPaBHEHUW U CHUCTEM JIMHEHHBIX

YPaBHEHUM.
8 KJIACC

Yuciaa v BBIYUCTICHUSA

KBagpatuelii kopenb w3 uucina. [loHarne o0 uppalnMOHAIBLHOM 4YHUCIE.
Jecsituunble MpUOIMKEHUS! UPPAMOHANBbHBIX yrcell. CBOMCTBa apu(hMETHUECKUX
KBAaJIPaTHBIX KOPHEH M UX MPUMEHEHHE K MPEOOPa30BaHUIO YHCIOBBIX BHIPAKEHUIM
Y BBIYHMCIICHUSIM. [[eiCTBUTEIbHBIC YHCIIA.

CreneHb ¢ LenbIM MoKa3zarenaeM u e€ cBoiicTBa. CTaHapTHas 3alMCh YUCTa.

AnreOpanueckue BbIpaKeHUSAJTeOpandeckue BbIPaKeHH s

KBamparneii TpEXwieH, pas3jloXKEHHE KBAAPATHOIO TPEXUJIEHA HA
MHOXHUTENH.

AnreOpanyeckass ApoOb. OCHOBHOE CBOMCTBO anredpandeckoil apoowu.
CrnoxeHue, BbIYMTAaHWE, YMHOXXCHHE, JICJICHHE alreOpanvecKux ApoOeH.
PanronansHbIe BEIpaXKEHUS U UX ITpeoOpa3oBaHHUeE.

YpaBHEHUS U HEPABEHCTBAY PABHEHUS] M HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmysia KOpHEH KBaJpaTHOTO YpaBHEHUS.
Teopema Buera. Penienve ypaBHeHUN, CBOASAIINXCS K TUHEUHBIM U KBaJIPATHBIM.
[Ipocreiine 1poOHO-palIMOHAIbHBIC YPABHEHUS.

['paduueckas maTEpNIpETaAlIUS ypaBHEHUHN C TBYMS IEPEMEHHBIMU U CUCTEM
JIMHEMHBIX YPAaBHEHHUM C ABYMs IepeMEHHBbIMU. lIpumepsl pemeHus cucrem
HEJIMHEWHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMHU.

Perienne TeKCTOBBIX 3a/1a4 alreOpanyeckum CriocoOOM.

HucnoBble HEPABEHCTBA M UX CBOMCTBA. HEpaBeHCTBO C OTHOM ITEPEMEHHOM.
PaBHOCUIIBHOCTH HEpPaBEHCTB. JIMHENHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM.
CucTeMbl TMHEWHBIX HEPABEHCTB C OJIHOM IEPEMEHHOM.

OyHKINM P YHKIM U

[lonsitne ¢ynkuun. OOIACTh ONpPENEICHUS W MHOMXECTBO 3HAYCHUMN
dbynkimu. CriocoOsl 3aaaHus QyHKITUN.

I'paduk pynkiuu. Urenue cBoiicTB ¢yHKiuu no e€ rpaduky. [Ipumeps
rpauKoB PYHKIUN, OTPAKAIOIINX PeabHbIE MIPOLIECCHI.



OyHKIMKM, ONUCHIBAIOIIME NPSIMYI0 W OOpaTHYIO IPOIMOPIHOHAIBHBIC
3aBUCHMOCTH, uX rpaduxu. yukuun y = X2, y = x3, y = \x, y=|x|. ['padraeckoe
pellicHie YPaBHCHHI U CHCTEM ypaBHCHHIA.

9 KJIACC

Yucaa v BBIYUCTICHUS

PannonansHbIe YKciia, UppallMoOHaIbHbIE YKCIIa, KOHEYHbIE U OECKOHEUHBIE
JECSTUYHBIE TPOOU. MHOKECTBO JIEHCTBUTEIBHBIX YHCE, JCHCTBUTEIBHBIE YUCIIA
KaK OECKOHEYHbIE JECSATHYHbIE ApoOM. B3aMMHO OJHO3HAYHOE COOTBETCTBHE
ME3K1y MHOYKECTBOM JCHMCTBUTEIBHBIX YUCEI U KOOPAUHATHOM IIPSMOM.

CpaBHeHHE JIEUCTBUTENIBHBIX YHCEN, apu(pMETUYECKUE IEHCTBUS C
JNEUCTBUTEIBbHBIMU YUCIIAMMU.

Pa3mepsl O0OBEKTOB OKpYKAIOLIEr0 MHPA, JJIUTEIBHOCTh MPOIECCOB B
OKPY KaroLlEeM MUpE.

[TpubnuxEHHOE 3HAYCHHE BEIMUMHBI, TOUHOCTh IpuOIrkenus. OKpyriieHue
gucell. [ Ipukuaka v orieHKa pe3ybTaToB BBIYUCICHUN.

YpaBHEHUS U HEPABEHCTBA

JIunenHoe ypaBHeHME. PemeHne ypaBHEHUH, CBOISIIMXCS K JUHEUHBIM.

KBangpatHoe ypaBHeHue. Pemienne ypaBHEHUM, CBOIAIIMXCS K KBAAPATHBIM.
buksanpatHoe ypaBHeHue. [IpuMepsl peliennst ypaBHEHUM TPETEU U YETBEPTON
CTETICHEHN PA3JI0KECHUEM HA MHOXKHUTEIU.

Pemenue npoOHO-pallMOHANIBHBIX YpaBHEHUI. PenieHue TeKCTOBbIX 3ajiay
anreOpandyecKuM METOJIOM.

VYpaBHeHue ¢ AByMs MEPEMEHHBIMU U €ro rpaduk. Pemenue cucrtem aByx
JIMHEVHBIX YPaBHEHUM C IBYMs IEPEMEHHBIMU. Perienue cucteM AByX ypaBHEHUN,
OJIHO W3 KOTOpBIX JIMHEWHOE, a JIpyroe — BTOpou cremneHu. ['paduueckas
MHTEPIPETALUSA CUCTEMbI YPABHEHUH C JIBYMSI IEPEMEHHBIMU.

Perienune TeKCTOBBIX 3a/1a4 anreOpandeckKuM CIiocoOoM.

HuciioBble HEPABEHCTBA U UX CBOMCTBA.

Pemenne nuHEHBIX HEPABEHCTB C OJHOM IEpEMEHHOM. Penienue cucrem
JIMHEMHBIX HEPABEHCTB C OJIHOW IepeMeHHOM. KBajapaTHble HEpABEHCTBA.
['paduueckass wHTEpHpeTalis HEPABEHCTB W CHUCTEM HEPABEHCTB C JIBYMs
IIEPEMEHHBIMU.

OyHKIMNPYHKIUT

KBagparuunas ¢yukuus, e€ rpadux u cBoiictBa. [lapabona, koopauHaThI
BEPUIMHBI 1apadoJibl, OCb CAMMETPHUH MapadOoJIbI.

Ipaduxu gyrxrmit: y = kx, y =kx + b, y = k/x, y =x3,y =Vx, y = |X|, n ux
CBOMCTBA.



Yucnosbie MocJjieJoBaTeIbHOCTUHUMC/IOBbIE  MOCJEA0BATEIbHOCTH H

Nporpeccun
[ToHsiTHE YMCITIOBOI MOCIIEOBATEIBHOCTH. 3aJaHUE MOCIEI0BATEIbHOCTH
peKyppeHTHOM GpopMyioit u popMyioit N-ro wieHa.
Apudpmernueckas u reomerpuueckas nporpeccun. Gopmyinel N-ro uieHa
apu(pMeTHUECKON U TEOMETPUUECKON IIPOrPECCUi, CYMMBI IEPBBIX N YJIECHOB.
N300pakeHne 4ieHOB apu(PMETHUECKON M TeOMETPUUECKOU MPOTPECCHit
TOYKaMH Ha KOOPJMHATHOM IUIOCKOCTH. JINHEWHBIN U SKCIIOHEHIUAIBHBIN POCT.

CrnoxxHble ITPOUCHTHI.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUA ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHMUS

JIMYHOCTHBIE PE3YJIbTATDBI

JInuHOCTHBIE pe3yabTaThl OCBOCHUS MPOrpamMMbl ydeOHOTO Kypca
«Anredpa» XapakTepHU3yHOTCs:

1) maTproTHYecKOe BOCIIUTAHHE:

MPOSIBJICHUEM MHTEpeca K TMPOLUIOMY M HACTOALIEMY POCCHUMCKON
MaT€MaTUKH, IIEHHOCTHBIM OTHOIIEHWEM K JOCTHXKEHUSM POCCHUUCKHUX
MaTE€MaTUKOB U POCCUNUCKOW MAaT€MAaTHYECKOW IIKOJIbI, K UCIOIb30BAHUIO ITHX
JOCTH>KEHHM B IPYTUX HayKax U MPUKIAJHBIX cepax;

2) rpa:KIaHCKOe U TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBIMOJHEHUIO 003aHHOCTEHN Tpa)KIaHUHA U peaTu3allii ero
mpaB, MPEACTAaBIEHUEM O MaTeMAaTHYeCKUX OCHOBaX (DYHKIIMOHHUPOBAHUS
Pa3IUYHBIX CTPYKTYD, SIBJICHUH, MPOIEAYP IPaKAAHCKOTO OOIIECTBa (HAapUMep,
BBIOOPHI, OTIPOCHI), TOTOBHOCTBIO K 00CYKIECHHIO STHISCKUX MPOOJIeM, CBSI3aHHBIX
C IPaKTUYECKUM NPUMEHEHUEM IOCTHKEHHM HayKH, OCO3HAHHUEM BaKHOCTHU
MOPAJIbHO-3TUYECKUX MPUHIIUIIOB B J€ATEIbHOCTH YUYEHOTO;

3) Tpy/I0BO€E BOCIIUTAHHUE:

YCTAHOBKOW HA AKTHUBHOE YYacTHE B PEHICHUM NPAKTUYECKUX 3a]ay
MaTE€MaTUYeCKOW HaNpaBiICHHOCTH, OCO3HAHMEM Ba)KHOCTH MaTEMaTHYECKOTO
o0pa30BaHMs Ha MPOTSHKEHUM BCEM MKU3HU JJIA YCIEIIHON NpodeccuoHanbHON
NESATEILHOCTH U Pa3BUTHEM HEOOXOJMMBIX YMEHHH, OCO3HAaHHBIM BBHIOOPOM U
MOCTPOSCHUEM UHIUBUIYAIBHON TpaeKTOpUU 00pa30BaHUS U )KMU3HEHHBIX TUIAHOB C
y4ETOM JINYHBIX UHTEPECOB U 00I1IECTBEHHBIX MOTPEOHOCTEN;

4) acTeTMYECKOE BOCIIMTAHHE:

CIIOCOOHOCTBIO K 3MOLMOHAJIBHOMY M 3CTETUYECKOMY BOCIPHUSATHUIO
MaTeMaTUYeCKNX OOBEKTOB, 3a/ay, PEIICHHM, pacCy>KIECHUN, YMEHUIO BUJCTh
MaTeMaTU4eCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOT0 NMO3HAHWS:

OpUCHTAllMEH B JCATEIBHOCTH HAa COBPEMEHHYI) CHCTEMY HAy4YHBIX
MPEICTABJICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS YeTIOBEKA, TPUPOIBI U
oOl1ecTBa, MOHMMAaHUEM MaTeMaTHYeCKOM HayKu Kak c(epbl YelI0BEeueCKOM
NESATEeILHOCTH, ATANOB €€ pa3BUTUSA U 3HAYMMOCTH ISl PA3BUTHSI IMBUIIM3AIUH,
OBJIAJICHUEM SI3bIKOM MAaTEMATUKU U MAaTEMaTUYECKOU KyJIbTYpOH KakK CpeICTBOM
NO3HAaHUS MHpPA, OBJAJCHUEM IMPOCTEHIIMMHU HAaBbIKAMU HCCIEN0BATEIbCKOM
NEeSITENbHOCTH;



6) ¢usuyeckoe BocmuTaHue, GopMHPOBAHHE KYJIbTYPbI 30POBbS U
IMOIMOHAJILHOTO 0J1ar0MOJIyYHsl:

TOTOBHOCTBIO MPUMEHSATh MaTEeMaTUUYECKHE 3HAHWUSA B HMHTEpPECax CBOETO
3M0POBbS, BEACHUS 370pOBOro obOpaza KHU3HU (3I0pOBOE IIHUTAHWHE,
cOaaHCUPOBAHHBIA PEXKUM 3aHITHH W OTIbIXa, peryysipHas Qusndeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBBbIKA PEQICKCHUU, NMPU3HAHUEM CBOETO
IpaBa Ha OIMIMOKY M TAKOTO e IMpaBa APYroro 4eIoBeKa;

7) IK0JI0OrHYecKoe BOCIIUTAHNE:

OpHEHTAIlMeH Ha MPUMEHEHNE MaTeMaTHICCKUX 3HAHUH 711 peIICHHS 3a1a9
B 00/1aCTH COXPaHHOCTH OKPY’KAIOIIEH Cpelbl, TUIAHUPOBAHUS TIOCTYIIKOB U
OIICHKH WX BO3MOXHBIX TOCJECACTBUM IS OKPY>KAIOIIEH Cpeabl, OCO3HAHHUEM
1J100aJIbHOT0 XapaKTepa SKOJOTMYECKUX MPOOIEM U MyTEH UX PEIICHUS;

8) amanTanus K H3MEHSIOIIMMCS YCJIOBHSIM CONMAIbHON W MPUPOAHOI
cpeabl:

TOTOBHOCTBIO K JICCTBUSIM B YCJIOBUSIX HEOMPEACIEHHOCTH, MOBBIIICHUIO
YPOBHS CBO€H KOMIIETEHTHOCTH Yepe3 MPaKTHUECKYIO TSI TeIbHOCTh, B TOM UHCTIE
YMEHHE YUUTHCA y IPYTUX JIIOAEH, MpUoOpeTaTh B COBMECTHOM JEATEIbHOCTH
HOBBIC 3HAHMSI, HABBIKA Y KOMIICTCHITUHN U3 OTBITA APYTHUX;

HEOOXOIMMOCThI0O B (OPMUPOBAHMM HOBBIX 3HAHUH, B TOM YHUCIE
dhopMyIHpPOBaATh HJICH, TOHATHS, TUIIOTE3bl 00 00BEKTaX U ABJICHUAX, B TOM YHCIIC
paHee HEW3BECTHBIX, OCO3HaBaTh JAEPUINUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, TIJIaHUPOBATh CBOE Pa3BUTHE;

CITIOCOOHOCTBIO  OCO3HaBaTh CTPECCOBYIO CHUTYallUlO, BOCIPUHHMATH
CTPECCOBYIO CHUTYAI[MI0O KaK BBI3OB, TPEOYIOIIMII KOHTPMEp, KOPPEKTHUPOBATh
NMpUHUMAaEMbIe pEIIeHUS W JIeHCTBUSA, (POpMyIUpOBaTh M OIICHHWBATh PUCKHU U

NOCJIENICTBUS, POPMUPOBATH OMIBIT.
METAIIPEJIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS

ba3oBble JJornueckue a1eicTBUA:

e BBISBIIATH M XapaKTEPU30BaATh CYIIIECTBEHHbBIC MPU3HAKA MAaTEMaTUUECKUX
00BEKTOB, MOHATHH, OTHOIICHUN MEXIy MOHATUIMHU, (POpMyTHUPOBATH
ONpEJECICHUS] TOHATUM, YCTAHABIMBATH CYIIECTBEHHbIA MPU3HAK
KiaccuuKaIllii, OCHOBAHUS JJIsi 00OOIIEHUS] M CPpaBHEHHS, KPUTECPUU
MPOBOJIMMOTO aHAIU3a;

e BOCHPUHUMATH, (POPMyIUpPOBaATH W NPEOOPA3OBBIBATH CYKICHUSA:
YTBEPJUTEIbHBIE U OTPHUIIATENIbHBIC, €IWHUYHBIC, YACTHBIC W OOIIIHE,
YCJIOBHBIE;



BBISIBIIATH ~ MATEMaTUYECKUE  3aKOHOMEPHOCTH, B3aUMOCBSI3M U
npoTuBopeurss B (paKkTax, AAHHBIX, HAOMIONECHMUSIX U YTBEPKICHUSAX,
npeasiaraTh ~ KpUTEPUU  JUISL  BBISIBJICHUS  3aKOHOMEPHOCTEH U
IPOTUBOPEUUI;

JIeNaTh BBIBOJBI C MCMOJB30BAHUEM 3aKOHOB JIOTWKH, E€IYyKTUBHBIX U
MHYKTUBHBIX YMO3AKIIOUCHHUM, YMO3AKIIOUEHUH 110 aHAJIOTUH;
pa30bupath JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKACHUM (TIPSIMBbIE U OT
IPOTHUBHOTO), TPOBOJUTH CAMOCTOSITEIbHO HECIOKHBIE JI0KAa3aTEIbCTBA
MaTeMaTHU4ecKuX (PaKTOB, BHICTpAWBaTh apryMEHTAIMIO, TMPUBOJIUTH
OpUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKIACHUS;
BBIOMpATh CHOCO0 pelieHus] ydeOHOHM 3aiayu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEILIEHUS, BBIOMpaTh HauOOJEe MOAXOAAIIUA € Y4ETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBbIe uccienoBaTebLCKHe AeiCTBYA .

UCIIOJIH30BaTh BOMPOCHI KaK UCCIEA0BATEIIbCKUNA HHCTPYMEHT MTO3HAHMS,
(opMynupoBaTh BONPOCHL, (UKCUPYIOIIUE MPOTHUBOPEUYHUE, MPOOIIEMY,
CaMOCTOSITENIbHO YCTaHABJIMBAaTh HMCKOMOE M JaHHOE, (hopMUpOBaTh
TUIOTE3Y, ApTyMEHTUPOBATH CBOIO MO3UIINIO, MHEHHE;

MPOBOJIUTH MO CAaMOCTOSATEIBLHO COCTaBICHHOMY IUIAaHY HECJIOXKHBIM
OKCIIEPUMEHT,  HEOOJIbIIIOE  HCCJIEIOBAHUE IO  YCTAHOBJICHUIO
OCOOCHHOCTEHl MaTEeMaTHYECKOro OOBEKTa, 3aBHCHMOCTEH OOBEKTOB
MEXy COOOM;

CaMOCTOSITENBHO (POPMYJIUPOBATH OOOOIICHUS U BBIBOJIBI 110 pe3yJIbTaTam
MPOBEAEHHOTO HAOJIOACHUS, UCCIEA0BaHUS, OIIEHUBATh JOCTOBEPHOCTh
MOJTYYE€HHBIX PE3YyJIbTaTOB, BBIBOJIOB M O00OIICHU;

IPOTHO3UPOBATh BO3MOXHOE pPa3BUTHE MPOIIECcCa, a TAKXKE BBIIBUTATh
MPEANOJI0KEHHS] O €r0 PA3BUTHH B HOBBIX YCIOBUSIX.

Pabora ¢ unpopmanmei:

BBISIBIISITh HEJOCTATOYHOCTh M M30BITOYHOCTH WH(OpPMAIUHU, NaHHBIX,
HEOOXOMMBIX JJIS PEIICHUS 3a/1auu;

BBIOMPATh, AHAIU3UPOBATh, CUCTEMATU3UPOBATH U HMHTEPIPETUPOBATH
UH(OPMAITUIO PA3TMYHBIX BUAOB U (HOPM MTPEACTABICHUS;

BBIOMpATh (OpMY MpEACTaBICHUS HHPOPMALMK U WLIIOCTPUPOBATH
peraemMbie 3a7a4dl CXeMaMmu, JuarpaMMaM#, WHOW rpaduKo W uX
KOMOMHAISIMU;

OIICHUBATh HAJEKHOCTh MH(POPMALIMK 10 KPUTEPHUSAM, MPEII0KEHHBIM
YUUTENIEM I CPOPMYITUPOBAHHBIM CAMOCTOSATEIBHO.

KomMyHuKaTHBHBIE yHHBepCAIbHbIE y4eOHbIe 1eiCTBHA:



BOCIIPUHUMATh W (OPMYIHPOBATH CYXICHHUS B COOTBETCTBHH C
YCIIOBUSIMU H LEISIMHU OOIIEHUS, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3PCHHSI B YCTHBIX M MMChMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS TI0
XOJy pelieHus 3a7Ja4i, KOMMEHTHUPOBATh MOJTYYEHHBIN PE3YNbTaT;

B X0/1€ OOCY>K/IEHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY O0CYKIa€MOM TEMBI,
MPOOJIEMBI, pEIIaeMOii 3a/1a4H, BEICKA3bIBATh UJICH, HAIICTICHHBIC HA TTOWCK
pEIICHUs, COTIOCTaBIATh CBOM CYXACHHS C CYXICHHSIMH JPYTHUX
YYaCTHUKOB JIMaJiora, 0OHApyKUBATh Pa3jMdue U CXOJICTBO MO3ULIUHU, B
KOppeKTHOU dopme HopMyIHpOBaTh PA3HOTIIACHS, CBOU BO3PAKECHHUS;
OpENCTaBIATh  Pe3yJbTaThl  pEUICHUs  3aJadyd, HSKCIEPHUMEHTa,
UCCIIEIOBaHMUS, TMPOEKTa, CaMOCTOSITEJIbBHO  BbIOMpaTh  (popmar
BBICTYIUICHHSI C YYETOM 3a/1a4 IPE3EHTAIIMHA K OCOOCHHOCTEH ay TUTOPUH;
MOHMMAaTh W  UCIOJB30BaTh  MPEHMYIIECCTBA  KOMAaHIHOW |
WHAVUBUAYaTbHOW pPabOTBI TPH pENICHHH YYEOHBIX MaTEeMaTHYECKHX
3amad;

MIPUHUMATH I1e7Th COBMECTHOM JIEATEILHOCTH, INIAHUPOBATh OPTaHU3AIIHIO
COBMECTHOM pPabOTHI, pacmnpenensiTh BHUIbI pabdoOT, IOrOBapUBATHCA,
00CcyX)aaTh MPOIECC U PE3yIbTaT paboThl, 0000IIIaTh MHEHHS HECKOJIBKUX
JIIOEH;

y4acTBOBaTh B TpynmnoBbIX (opmax paboTel (0OCyxIeHus, oOMeH
MHEHUSIMH, MO3TOBBIC IITYPMBI WU JPYTHE), BHITOIHATH CBOIO YacThb
pabOoThI ¥ KOOPJMHUPOBATH CBOM JICUCTBUS C APYTUMH YJICHAMHA KOMAaH/IbI,
OIICHUBATh KA4€CTBO CBOETO BKJIaJa B OOLIUI MPOAYKT IO KPUTEPUSIM,
chopMyITUPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBUSL.

PeryasiTuBHbIe YHHBepPCAJIbHbIE YueOHbIE J1eiicTBUSA
Camoopranmnsanus:

CaMOCTOSITEJIbHO COCTaBJISTh IIJIaH, AJITOPUTM PEIIeHUs 3a7a4u (WU ero
4acTh), BBIOUPATh CIIOCOO PEIICHHS C YYETOM UMEIOIIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBaTh W KOPPEKTUPOBATh
BapUaHTHI PEIICHUN C Y4ETOM HOBOW MH(OpMAITUH.

CaMOKOHTpOJI]), 3MOIUOHAJILHBIM HHTEJIJIEKT:

BJIQJIETh CHOCOOAMU CaMOIIPOBEPKH, CAMOKOHTpPOJSL IIpoliecca H
pe3yJibTara peleHrs MaTEMaTUHIECKOW 3a/1a4H;

MPEABUJIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IPH PEUICHUH
3a71a4¥, BHOCHUTH KOPPEKTHBBI B JIESITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENILCTB, HAMICHHBIX OIHUOOK, BBISBICHHBIX TPYAHOCTEH;
OIICHMBATh COOTBETCTBUE PE3YJIbTaTa AEATEIbHOCTH TOCTABICHHON LIeNN
U YCJIOBUSIM, OOBSICHSITh IPUUMHBI JOCTHXKEHUS WIIA HEAOCTHUKSHHUS LIETIH,
HaXOAMUTh OLIUOKY, TaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.



INPEJMETHBIE PE3YJIbTATDBI

K xoniy oOydeHus B 7 Kjacce OOyYArONTUKCS IMOJYYHUT CIICIYIOIIHNE
MpEAMETHBIC PE3YIbTATHI:

Yucsaa v BBIYUCTICHUS

BrinonHaTh, couerass yCTHbIE M MUCbMEHHBIE MPUEMBI, apuMeTHYecKre
NEUCTBUS C PallMOHATIBLHBIMU YHCIIAMH.

Haxonutb 3HaYeHUS YUCIOBBIX BBIPAXKEHUN, MPUMEHSATH Pa3HOOOpA3HBIC
CrIOCOOBbI ¥ TPUEMBI BHIYMCIICHUS 3HAUCHUIN APOOHBIX BBIPAXKEHUH, COIepKAIINX
OOBIKHOBEHHBIC U JECATHYHBIC TPOOH.

[lepexoauTh OT OJHOI (POPMBI 3aMKCH YUCEN K APYyroi (mpeoOpa3oBhIBaTh
NECATUYHYI0 ApoO0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JI€CATHYHYIO, B
JaCTHOCTH B 0ECKOHEUHYIO IECITUIHYIO APOOB).

CpaBHUBATh U YIIOPSAI0UMBATH PALIMOHATBHBIC YKCIIA.

OKpyrisTh yucia.

BoINOMHATS MPUKUIKY U OIIEHKY pPe3yJIbTaTa BEIYUCIICHUH, OLIEHKY 3HAUYCHH
YHUCJIOBBIX BBIpKEHUN. BBIMOMHATH AEHCTBUA CO CTEMEHAMH C HAaTypalbHBIMU
MOKa3aTeIsIMHU.

[IpuMeHATh TpPU3HAKK  JEIUMOCTH, pa3JIOKEHHUE HAa  MHOXKUTEIU
HATypaJIbHBIX YHCET.

Pemate mpakTUKO-OPUEHTUPOBAHHBIC 33/layH, CBS3aHHBIE C OTHOLIEHUEM
BEJIMYUH, MPOIMOPIHOHAILHOCTHIO BEJIMYMH, MPOIICHTAMH, UHTEPIPETUPOBATH
pPE3yabTaThl PEUICHUS 33/1a4 C YYETOM OTPAaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMU
paccMaTpUBaeMbIX OOBEKTOB.

AureOpanyeckue BbIPaKeHHU S

Hcnonp3oBath anredpanyeckyro TEPMUHOJIOTUIO U CUMBOJIUKY, TPUMEHSTh
e€ B IMPOIECCE OCBOCHHUS YUeOHOTO MaTepuara.

Haxonuth 3HaueHuss OYKBEHHBIX BBIPOXXCHHUH MPHU 3aJaHHBIX 3HAYCHUSX
NEPEMEHHBIX.

BoinonHsaTe  npeoOpa3oBaHUs — LEJIOTO  BBIPAXKEHUS B MHOTOWICH
MIPUBEJICHUEM MTOI00HBIX CIIAraeMbIX, PACKPBITHEM CKOOOK.

BbINoHAT, YMHOXKEHHE OJHOWICHAa Ha MHOTOWYWIEH M MHOTOYJieHa Ha
MHOTO4WICH, MPUMEHSITH (DOPMYJIbI KBaIpaTa CYMMBI U KBaJpaTa pa3HOCTH.

OcCyHmIeCTBIISITh Pa30KEHUE MHOTOWICHOB Ha MHOXHUTEIH C TOMOIIBIO
BBIHECEHUSA 3a CKOOKM OOIIEro MHOXHTEINS, TPYNIUPOBKU CIAraeMbix,
npuMeHeHUs GOPMYJT COKPAIIEHHOTO YMHOKEHHUS.

[IpuMeHnaTs npeoOpa3zoBaHKs MHOTOWICHOB /JIs PEIICHUS PAa3IMUHbIX 33]1a4
U3 MaTEMaTUKH, CMEXXHBIX ITPEAMETOB, U3 PEaTIbHOM MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTEMEHEW C HATypajdbHBIMU TOKA3aTENsMH st
npeoOpa3oBaHMs BEIPAKEHUH.



YpaBHEeHUS M HEPABEHCTBA

Pematp nuHeliHbIE ypaBHEHHS C OAHOM IEPEMEHHOM, PUMEHSS IIPaBUIa
Nepexo1a OT UCXOJHOTO YPABHEHUS K pAaBHOCHIIBHOMY emy. [IpoBepsTh, sBseTcA
JIM YUCJI0 KOPHEM YpAaBHEHHS.

[TpumensTh rpaduueckre METOIbI IPH PELIEHUY JTUHENHBIX YPABHEHUMN U UX
CUCTEM.

[TogOupate mpuMepbl Tap YUCEN, SBISIOMUXCS PEIICHUEM JIUHEHHOTO
YPaBHEHHUS C ABYMs IEPEMEHHBIMU.

CTpouTh B KOOPAMHATHOM IIOCKOCTH TpaduK JMHEWHOTO ypaBHEHUS C
JNBYMsI NIEPEMEHHBIMH, MOJb3YSACh I'Pa@UKOM, MNPHUBOJAWUTH MPUMEPHI PELICHHUS
YpaBHEHUS.

Pemiate cucteMsbl IByX JINHEWHBIX YPABHEHUM C IBYMS IEPEMEHHBIMU, B TOM
qucie rpaduYecKu.

CocraBisaTh W pemiaTh JUHEWHOE YPaBHEHUE WM CUCTEMY JIMHEHHBIX
YpPaBHEHUN 1O YCJIOBHIO 3aJladyd, HUHTEPIPETUPOBaTH B COOTBETCTBUH C
KOHTEKCTOM 3aJ1a4 [OJIyYEHHBIN PE3YIIbTAaT.

DyHKIMHA

N300paxarh Ha KOOPAMHATHOM MPSIMOW TOYKHU, COOTBETCTBYIOIIME 33/1aHHBIM
KOOpJIMHATaM, JTy4d, OTPE3KH, UHTEPBAJIbI, 3alIMUCHIBATh YHCIIOBBIE POMEXKYTKH Ha
anreOpanvyecKoM sI3bIKe.

OTMedars B KOOPJAMHATHOW MJIOCKOCTH TOYKHU MO 33JJaHHBIM KOOpPJIMHATAM,
CTpouTb rpaduku TMHENHBIX QyHKIMN. CTpouTs rpaduk pyHKuu y = [X|.

OnuceiBaTh ¢ TOMOIIBIO (YHKIMA H3BECTHBIE 3aBUCUMOCTH MEX]Y
BEJINYNHAMU: CKOPOCTb, BPEMs, PACCTOSIHHUE, LIEHA, KOJIHMYECTBO, CTOMMOCTb,
POU3BOAUTENIBHOCTD, BpEMsl, 00bEM pabOTHI.

Haxoauts 3HaueHne GyHKIMH 10 3HAUECHUIO €€ apryMeHTa.

[Tonumate rpaduueckuit cnocod mpeACTaBICHUS U aHaau3a uH(OpMaIuH,
U3BJIEKATh U UHTEPIIPETUPOBATH HHPOPMALUIO U3 IPAPHUKOB PEAIbHBIX POLECCOB
Y 3aBUCHUMOCTEM.

K koniy oOyuenuss B 8 kjacce OOy4YarONIMICS MOJYyYUT CIEAYIOIINE
IIPEAMETHBIE PE3YIIBTATHI:

Yucia v BBIYUCTICHUS

Hcnonp30BaTh HavajdbHbBIE MTPEACTABICHUSI O MHOKECTBE JEHCTBUTENBHBIX
YrCell 1)1 CPAaBHEHUS, OKPYTJICHUS U BBIYUCIICHUM, N300paXKaTh IeHCTBUTEIILHBIC
YHYCJIa TOYKaMU Ha KOOPJIMHATHOU MPSIMOM.

[IpuMeHaTh NOHSATHE apU(PMETUUECKOTO0 KBAJAPATHOTO KOPHS, HAXOIUTh
KBaJIpaTHbIE KOPHU, UCTOJB3Ysl MPU HEOOXOJUMOCTH KaJbKYJISTOP, BBHITOJIHSTh
npeoOpa3oBaHUsl BBIPAKEHUW, COAEpPKAIUX KBaJpPAaTHbIE KOPHHU, HUCIOJb3YS
CBOWCTBA KOPHEM.



Hcnonb30Bath 3anucu OOJIBUINX U MAJIBIX YHCEJN C MOMOIIBIO IECITUYHBIX
npobeit u creneneit uncia 10.

AureOpanyeckue BbIPaKeHU S

[IpuMeHATh TOHATHE CTENEHW C ILEJNbIM [0Ka3aTeJIeM, BBIIOIHITh
peoOpa30BaHMsI BEIPAKEHUH, COAEPHKAIIMX CTETICHHU C LIETIbIM OKA3aTEIEM.

BbINONHATE TOXKAECTBEHHBIE TPEOOPa30BaHUsl PAIMOHAIBHBIX BBIPAKEHHIM
Ha OCHOBE ITPaBWJI ACUCTBUI Ha/l MHOTOYWIEHAMH U aJIr€OpandecKuMu ApOOSIMHU.

PackiapIBaTh KBaIpaTHbIN TPEXUIEH HA MHOKUTEIH.

[IprMeHATh TpeoOpa30BaHMsI BBIPAKEHUI 1J1s1 pELICHUS Pa3IMYHbIX 33/1a4 U3
MaTE€MAaTHUKH, CMEXHBIX IPEAMETOB, U3 PEaJTbHOM MPAKTUKHU.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHelHbIe, KBaApATHBIE YPABHEHUS M palldOHAJIbHbIE YPaBHEHHUS,
CBOJISIIIMECS K HUM, CACTEMBI IByX YPaBHEHUM C IBYMsI IEPEMEHHBIMU.

[IpoBOAUTE IPOCTEUIIINE UCCIAEAOBAHUS YPABHEHUN U CUCTEM YPABHEHHH, B
TOM YHCJIE C IPUMEHEHUEM rpaduuecKuX MpeICTaBIeH (yCTaHABINBATh, UMEET
JIM ypaBHEHUE WUJIM CUCTEMa YPAaBHEHHU PEIICHMsI, €CIIM UMEET, TO CKOJbKO, U
npouee).

[TepexoauTh OT CIIOBECHOW (OPMYJIHUPOBKHU 3a7auu K ¢ anreOpandecKou
MOJIENTA C TIOMOIIBIO COCTABJICHUS YPAaBHEHHUS WM CHUCTEMBI YpaBHEHHIA,
MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33]1a4 MOJTYUYCHHBIN pe3yJIbTar.

[IpumeHsITh CBOMCTBA YHUCIIOBBIX HEPABEHCTB ISl CPAaBHEHMSI, OLEHKH,
pelIaTh JIMHEHHBIE HEPABEHCTBA C OJHOM NEPEMEHHOW U UX CHUCTEMBI, 1aBaTh
rpaUuecKky0 WIUTIOCTPAIMI0O MHOXKECTBA PEIICHUN HEPaBEHCTBA, CHUCTEMBbI
HEPABEHCTB.

DyHKIMHU

[loHuMath U UCMOIB30BATH (DYHKIIMOHAJIBLHBIE MMOHATUS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE 0003HAYEHUs), OMPEACNIATh 3HAUCHUE (DYHKIMH 0 3HAYCHUIO
apryMeHTa, ONpeIesTh CBOMCTBA (YHKIIMH 110 €€ rpaduKy.

Crpouts rpaduku 3eMeHTapHbIX (YHKIIUNA BUA:

y = kiX, y = %2,y = X3,y = x|, y = VX, OHCHIBATH CBOWCTBA YHCIOBOI
bynkmu 1o e€ rpaduky.

K xonmy oOydeHus B 9 kjacce OOydYArONIUNCS MOJYYHUT CICIYIOIIHNE
PEAMETHBIC PE3YIIbTaThI:

YucJia 1 BBIYUCJICHUSA

CpaBHHBaTh M YIOPSI0YMBATH PAIIMOHAJILHBIE M UPPAIMOHAIbHBIC YHCIIA.

BeimonHsaTh  apudmMeTHdecKue IEUCTBHS C paIllMOHAIBHBIMUA YHCIIAMH,
coueras YCTHbIE W TIUCbMEHHbIE MPUEMBI, BBINOJHITh BBIYUCICHUS C
UPPALMOHATIBHBIMU YHCIIAMH.



Haxomute 3HaueHHWsT CTENMEHEW C UENbIMUA I[IOKA3aTeNsIMU U KOPHEW,
BBIYUCIISITh 3HAYCHUS] YUCIIOBBIX BHIPAKECHUM.

OKpyTJISITh JIEUCTBUTEIBHBIC YKCIA, BBINOJHATh MNPUKUAKY pe3yjbTara
BBIYHCIICHU, OLIEHKY YHCIJIOBBIX BBIPAKEHUM.

YpaBHeHHS M HEPABEHCTBA

PemaTe nuHeliHblE U KBaJIpaTHbIC YPABHEHUS, YPABHEHHUSI, CBOASIIMECS K
HUM, IPOCTEUIINE JPOOHO-PAIMOHATILHBIC YPABHEHUSI.

Pemate cucTtembl IBYX JIMHEHHBIX YpPaBHEHUU C JBYMS MEPEMEHHBIMU W
CHUCTEMBI IBYX YPAaBHECHUH, B KOTOPBIX OJJHO YPABHEHHE HE SIBJISIETCS JIMHEUHBIM.

Pemate TekcTOBBIE 3ajauM  anreOpamvdecKMM CHOCOOOM C TOMOIIBIO
COCTABJICHHS YPABHEHUS WJIM CHCTEMBI IBYX YPAaBHEHUH C IByMsI [IEPEMEHHBIMH.

[IpoBOAUTE IPOCTEUIIINE UCCIAEAOBAHUS YPABHEHUN U CUCTEM YPABHEHUH, B
TOM YHCJIE C MPUMEHEHUEM T'paUUecKuX NnpeacTaBieHui (yCTaHaBIMBaTh, UMEET
JIM YPAaBHEHUE WJIM CUCTEMa YPABHEHHU PEIICHUS, €CIIU UMEET, TO CKOJbKO, U
npouee).

Pemats nuHeliHbIE HEPABEHCTBA, KBaJpaTHbIE HEPAaBEHCTBA, M300pa)xaThb
pELICHNE HEPABEHCTB HA YMCJIOBOM MPSIMOM, 3aMKUCHIBATh PEIICHUE C MOMOIIBIO
CUMBOJIOB.

Pemate cucteMbl JIMHEHHBIX HEPABEHCTB, CHCTEMbI HEPABEHCTB,
BKJIIOUAIONIME KBaJpaTHOE HEPABEHCTBO, H300pakaTh PEIICHUE CHUCTEMBI
HEPABEHCTB HA YHCJIOBOW MPSIMOM, 3alKChIBATh PENIEHUE C TOMOIIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MIPHU PELICHUN Pa3IMYHBIX 337a4.

DyHKIMHU

Pacno3naBate QyHKIMHM U3ydyeHHBIX BHAOB. I[loka3biBaTh cXxeMaTHUYECKU

pacIoyioKeHHE Ha KOOPIMHATHOM IJIOCKOCTH rpadukoB GpyHKIM Buaa: Y = KX, Y
=kx+b,y=kix,y=ax2+bx+c,y=x3,y= VX, y = |X|, B 3aBucuMOCTH OT
3Ha4YE€HUN KO3 (UIIMEHTOB, OMMCHIBATH CBOMCTBA (DYHKIIHIA.

Ctpouth 1 U300pakaTh CXeMaTUYECKU T'paUKu KBaIPATUUHBIX (PYHKIUH,
OIKCHIBATh CBOMCTBA KBAIPATUYHBIX (DYHKIIHIA 10 UX TpadrKaM.

Pacnio3znaBath kBajipaTUUHYIO (QYHKIHIO IO (popMyJie, MPUBOAUTH TPUMEPHI
KBaJPaTUYHBIX (PYHKIMHI U3 peaibHOM KU3HU, PUZHKHU, TEOMETPHUHU.

YucJioBbIe MOC/I1€10BATEILHOCTH U MPOrPeccuu

PacriozHaBath apu(pMETHUYECKYI0 M TE€OMETPUYECKYI0 MPOrpeccuu Mpu
pa3HBIX coco0ax 3alaHusl.

BbINONHATE  BBIYUCIIEHHUS C HUCIHOJIb30BaHMEM (OpMya N-TO  4jieHa
apuMeTHUECKON 1 TeOMETPUUECKON MPOTPECCUl, CYMMBI TIEPBBIX N YJICHOB.

N300paxkaTe ujieHbl MOCIEAOBATEILHOCTH TOYKAMU Ha KOOPJMHATHOM
IUIOCKOCTH.



Pemate 3amaun, CBsI3aHHBIC C YUCIIOBBIMHU ITOCJICIOBATEILHOCTSIMHU, B TOM
YHCIIC 3a/1a4YH U3 PeabHON KU3HHU (C HCITOJIb30BaHUEM KAJbKYJISATOPA, IIUPPOBBIX
TEXHOJIOTHHN).
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