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INOACHUTEJIBHASA 3AIINCKA

AnreOpa sBis€TCS OJHUM U3 OINOPHBIX KYpPCOB OCHOBHOTO OOLIETro
oOpa3oBaHus: OHa 00ECIIEYMBAET U3yUYECHUE JIPYTUX JUCLUUIUINH, KaK €CTECTBEHHO-
HAyYHOTO, TaK U TYMaHUTAPHOTO IHKIOB, €€ OCBOCHHE HEOOXOAMMO MJis
IPOAODKEHUs 00pa30BaHUs U B MOBCEAHEBHOM KU3HU. Pa3BuTHe y oOyuaronmxcs
HAYYHBIX MPEJCTABIECHUNH O IPOUCXOXKACHUM U CYUIHOCTH alreOpandyecKux
abcTpakimii, cnoco0e OTpaKeHHUsI MaTEMAaTUYECKON HayKOM SIBJICHUI U MPOLECCOB
B MpUPOJE W OOIECTBE, POJU MaTEMaTHYECKOrO MOJCIUPOBAHHS B HAyYHOM
NO3HAaHUM U B MIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
Y Ka4eCTB MBIIIJICHUS, HEOOXOIUMBIX AJIs aJaNTaliyd B COBPEMEHHOM LU(POBOM
obOmectBe. M3yuenue anreOpbl oOecrneynmBaeT pa3BUTHE YMEHHsI HAOIIOJaTh,
CpaBHMBATb, HAXOAWUTh 3aKOHOMEPHOCTH, TpPEOyeT KPUTUYHOCTH MBIIUICHUS,
CIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JCHCTBHS M BBIBOIHI,
dbopmynupoBath yrBepxkAcHUS. OCBOECHUE Kypca alreOpbl 00ecTeunBaeT pa3BUTHE
JIOTUYECKOTO MBINUICHUS OOYYarolIUXCsi: OHMU HCIOJB3YIOT JACIyKTUBHBIE U
WHIYKTUBHBIE PacCyXJeHusi, 0000IIeHINe 1 KOHKPETHU3AlHI0, a0CTparupoBaHue u
ananmoruto.  OOydenue  anrebpe  mpeAmnojaraeT  3HAYUTENbHBIE — 00BEM
CaMOCTOSITENIHOM  JIEATEIIBHOCTH  OOYYaloOUIMXCs, IO3TOMY CaMOCTOSITEIbHOE
pellieHue 3aa4 SBJSETCS pealn3anueil 1esTeNbHOCTHOrO MPUHIMIA 00y4EHNS.

B cTpykType nporpammsl yaeOHOT0 Kypca «Aredpa» 11 OCHOBHOI'O OOIIETo
00pa3oBaHMsI OCHOBHOE MECTO 3aHUMAIOT COJEPKATEIbHO-METOJANYECKUE JTUHUU:
«Yucna ¥ BBIYUCICHUSA», «AJreOpanyecKkue BBIpAXKCHHS», «YpaBHEHUS U
HepaBeHCTBa», «DyHkium». Kaxaas u3 3THX colepiKaTelbHO-METOJUYECKUX
JVHUNA pa3BUBACTCS Ha MPOTSHKEHUU TPEX JIET U3YUYEHHUs Kypca, B3aUMOAECHCTBYS €
IpYyTMMH €ro JHMHHUAMH. B Xxonae wusyudeHuss yueOHOro Kypca oOydaroImuMmcs
MPUXOJIUTCS JIOTHUECKH PaCCyKIaTh, UCIONB30BATh TEOPETUKO-MHOKECTBEHHBIN
A3blK. B CBs3M ¢ 3TMM B mporpamMmy ydeOHOro Kypca «Anredpa» BKIIOYEHBI
HEKOTOpbIE OCHOBBI JIOTUKM, MPEJCTaBICHHbIE BO BCEX OCHOBHBIX pasjernax
MaTEMaTUYECKOro 00pa30BaHUsl U CIIOCOOCTBYIOIIME OBJIAJACHUIO 00yYarOUUMUCS
OCHOB  yHUBEpCaJIbHOro Maremaruueckoro s3bika. CopaepxaTenbHOM U
CTPYKTYpHOM OCOOEHHOCTBIO Yy4eOHOTO Kypca «AunreOpa» SBISETCS €ro
UHTETPUPOBAHHBINA XapaKTep.

Conmepxxanue nuHUM «Yucia M BBIYMCIEHUS» CIYKUT OCHOBOW JJis
JaJIbHEHIIEr0 U3y4YeHUs] MAaTEMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaroLIUXcCs
JOTUYECKOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHUS TMOJIH30BATHCS aJrOpPUTMaMU, a
TaKXe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JJIsi IOBCEAHEBHOM
XKU3HU. Pa3BUTHE NMOHATHSA O YUCIIE Ha YPOBHE OCHOBHOI'O 00IIero oOpa3oBaHus
CBS3aHO C PALMOHAIBHBIMM M HppalMOHAIbHBIMU 4YHCIaMHU, (POPMUPOBAHUEM



MPEICTABICHUN O ICCTBUTEILHOM YUCIIE. 3aBEPUICHUE OCBOCHUS YUCIOBOW JIUHUN
OTHECEHO K cpeHeMy 00IeMy 00pa3oBaHUIO.

Copeprkanue AByX anreOpandeckux JIMHUM — « AJIreOpandecKe BhIPaXKEHUs
U «YpaBHEHUSI U HEPABEHCTBA» CHOCOOCTBYET (POPMUPOBAHUIO y OOYyUaIOIIUXCS
MaTeMaTU4YEeCKOro arrapara, HEOOXOJAUMOTO JJis PEeIIeHHs 3ajad MaTEeMaTHKH,
CMEKHBIX MPEJIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOTO
oOmiero oOpazoBaHusi Y4eOHBIH MaTepHall TPYNIUPYETCS BOKPYT palldOHAIBHBIX
BbIpaKEeHU. AnreOpa JEMOHCTPUPYET 3HAYE€HHWE MATEMAaTHKH Kak s3bIKa s
MOCTPOCHUSI MaTeMaTUYECKUX MOJIeel, OMNUCaHHUS TMPOIECCOB U  SBJICHUMN
peanbHOTO MUpa. B 3a1aun oOydenus anredpe BXOAIT TaKKe JaTbHEHIIIee pa3BUTHE
AITOPUTMHUYECKOTO MBIITUICHHS, HEOOXOIUMOTO, B YACTHOCTH, JJIsI OCBOEHUS Kypca
uHQOpPMATUKKA, U  OBJAJICHUE HAaBbIKAMU JICIYKTUBHBIX  PACCYKJICHUU.
[IpeobpazoBaHne CUMBOIBHBIX (OPM CIOCOOCTBYET pPa3BUTHIO BOOOpaKeHUS,
CIIOCOOHOCTEM K MaTeMaTUYeCKOMY TBOPYECTRY.

Conepxxanue pyHKIIHMOHAIBHO-rpaUueCcKO JTUHUU HALEJIEHO HA MOJIyYEHHUE
o0ydJaronuMucs 3HaHui 0 (PYHKIMSAX KaK Ba)KHEHIIEH MaTeMaTH4ecKou MOJeNn
JUTSI OMUCAHUS M UCCIIEOBaHUS pa3HOOOPA3HBIX MPOIECCOB U SABJICHUN B IPUPOJE U
obmectBe. M3ydueHue maTepuana cnocoOCTBYET Pa3BUTUIO Y O0yHAIOUTUXCS YMEHUS
UCIIOJb30BaTh PA3JIUYHBIC BBIPA3UTEIBHBIE CPEJICTBA SI3bIKA MATEeMaTUKU —
CJIIOBECHBIC, CHMBOJMYECKHE, TpauUecKkue, BHOCUT BKJIaa B (HOpPMHpPOBAHUE
MPEACTABICHUN O POJIM MATEMATHUKHU B PA3BUTUU LIMBUIU3ALMHU U KYJIbTYPBHIL.

CornacHo yueOHOMY IlaHy B 7-9 Kkjaccax wu3ydaercs Yy4eOHbIH Kypc
«Anredpay», KOTOPHIA BKIIIOYACT CJEAYIOIIME OCHOBHBIE pa3lielibl COACPKAHUS:
«HYucna ©  BBIUMCICHUS», «ANreOpanueckue BBIPAKECHUS», «YPAaBHEHHUS U
HEpaBEeHCTBa», « DyHKIHUW.

Ha uzydenue yue6HOTO Kypca «Anredpa» orBoautcst 306 yacos: B 7 kinacce —
102 gaca (3 yaca B Heneno), B 8 kiacce — 102 yaca (3 yaca B Hezeno), B 9 kiacce
— 102 gaca (3 gaca B HeJIEIIO).



COJEPKXAHUE OBYUYEHUA
7 KUIIACC

Yucaa 1 BBIYMCICHUSA

Jpobu OOBIKHOBEHHBIE W JECSATHYHBIC, MEPEX0] OT OJHON (HOpPMBI 3anucu
npobeit k apyroit. IloHsiTMe panMOHANBHOrO 4YHCJA, 3aluCh, CpPaBHEHMUE,
yIOPSATOYMBAHUE  pAllMOHANBHBIX unceln. Apudmernmueckue IEUCTBHS €
palMoOHaIbHBIMU YKciiaMu. PemieHne 3a1ay U3 peaibHOM NPAaKTUKHW HA 4acTH, Ha
TpoOu.

CreneHb C HaTypaJlbHbIM I[IOKa3aTeJleM: OIpeleseHue, MnpeoOpa3oBaHue
BBIPAKEHUI HA OCHOBE OMNpEeNIeHNUs, 3auch 00apmMX yncesn. [IporeHTsl, 3anuch
IPOLIEHTOB B BUJE poOU U IpoOU B BHUJE MPOIEHTOB. Tpu OCHOBHBIE 3a/1a4d Ha
IIPOLICHTHI, PELICHUE 3a/1a4 U3 PEAIbHOMN ITPAKTUKHU.

[IpuMeHeHne TPU3HAKOB  JCIUMOCTH, pA3J0KEHHE HAa  MHOXKHUTEIH
HaTypaJIbHBIX YUCEIL.

PeanbHble  3aBHUCMMOCTH, B TOM  4YuCjle TpsMas u  oOpaTHas
IIPONOPUMOHAIBHOCTH.

AnreOpandecKkue BbIPAKEHUS

[IepeMeHHbBIE, YNCTOBOE 3HAUYCHHUE BBIPAKECHUS C MEpEeMEHHOM. JlomycTumbie
3Ha4YeHUs nepemMeHHbIX. [IpeacTaBieHne 3aBUCUMOCTH MEXIY BEIIMYMHAMU B BUJIE
dbopmynbl. Beruncnenus mo gpopmynam. [IpeodpazoBanue OyKBEHHBIX BBIPAXKECHUH,
TOXKJIECCTBEHHO paBHbIE BBIPAKEHMs, TpaBWiIa MPeoOpa3oBaHUsl CyMM U
IPOU3BEICHUH, MPaBUIIa PACKPBITHS CKOOOK U MPUBEECHUS MOAOOHBIX ClaraeMbIX.

CBOIICTBa CTENIEHU C HATYPAJIbHBIM MOKA3aTENEM.

OpnowreHsl U MHOTOWIEHBI. CTeneHb MHOrOwIeHa. CloKeHue, BHIYUTAHHUE,
YMHOKEHUE MHOTOWIEHOB. POPMyJIbl COKPAIIEHHOTO YMHOKEHUS: KBAIPAT CYMMbI
Y KBaJpat pa3zHocTu. @opmyia pa3HOCTH KBaAPATOB. Pa3nokeHrne MHOTOYJIEHOB HA
MHOXHUTEIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb ypaBHEHHWA, NpaBuia mpeoOpa3oBaHUS YypaBHEHHUS,
PaBHOCUIIBHOCTh YPAaBHEHUN.

JluHeiHOe ypaBHEHHE C OJHOW MEPEMEHHOM, YHUCIO KOPHEH JIMHEHMHOIO
yYpaBHEHHS], PELIEHUE JINHENHBIX YpaBHEHUN. COCTABIIEHUE YPABHEHU IO YCIOBUIO
3amaun. Pemenne TeKCTOBBIX 3a1a4 ¢ MOMOIIBIO YPaBHEHU.

JluneitHoe ypaBHEHUE C IBYMsI IEPEMEHHBIMU U ero Tpaduk. Cuctema AByX
JMHEUHBIX ypaBHEHUW C JBYMs II€peMEHHbIMHU. PemieHune cucrem ypaBHEHHUM
Croco0OoM MoACTaHOBKU. [IprMephl peleHust TEKCTOBBIX 3371a4 ¢ TOMOIIBI0 CUCTEM
YPaBHEHUM.

DOyHKIUU



Koopaunara Touku Ha npssMoi. UucnoBble TPOMEXKYTKU. PaccTosiHne Mexay
JIBYMSI TOYKAMU KOOPJIMHATHOU MPSIMOM.

[TpsimoyrosibHast cucteMa koopauHat, ocu OX u Oy. AGcuucca U opJauHaTa
TOYKHM Ha KOOpJIUHATHOM 1iockocTu. [Ipumepsl rpadukoB, 3aaHHbIX (HOpMyJIaMU.
Urenue rpaduxoB peanbHbIX 3aBucuMocTeil. [lonstue pynkuuu. I'paduk GpyHkumm.
CaoiictBa pynkuuid. Jluneinas ¢ynkmus, e€ rpaduk. ['paduk dyHkuu y = |X|.
['pacduueckoe penieHre TMHEHHBIX YPaBHEHUHN U CUCTEM JIMHEWHBIX YPaBHEHUN.

8 KIIACC

Yucaa 1 BBIYMCICHUSA

KBaapatueiii kopeHb u3 uucna. [loHsitue 00 uppanMoOHAIBHOM YHCIE.
Hecsatuunbie TpuOIMKEHUST UppallMOHAIBHBIX yucen. CBoiicTBa apupMeTUYECKUX
KBaJpPaTHBIX KOPHEH U UX MPUMEHEHHE K MPEeoOPa30BaHUIO YUCIOBBIX BhIpaKECHUN
Y BBIUHUCIICHUAM. JIeHCTBUTEIIbHBIE YUCIIA.

Crenens ¢ UenabIM NOKa3aTesneM U e€ cBoricTBa. CTaHaapTHAs 3alKcCh YUCIa.

AJsire0panvecKkue BbIPaKeHUs!

KBagpaTHbIil TpEXWIEH, PA3JIOKEHUE KBAIPATHOTO TPEXUIIEHA HA MHOKHUTEIH.

Anrebpanyeckass npoOb. OCHOBHOE CBOMCTBO anreOpanmyueckoil apoOwu.
CnoxxeHrne, BBIYMTAHHWE, YMHOXXCHHE, JCIICHHE anreOpandeckux JapoOei.
PanronansHbIe BRIpaXEHUS U UX MPE0Opa3OBaHHUE.

YpaBHeHUS U HEPABEHCTBA

KBanpatHoe ypaBHeHue, (opMmysia KOpHEH KBapaTHOro ypaBHeHus. Teopema
Buera. Pemenue ypaBHEHUN, CBOIAIIMXCS K JIMHEWHBIM W KBAJPAaTHBIM.
[Ipocretimue ApoOHO-paIMOHATIEHBIE YPABHEHHUS.

['pacduueckas uaTEepnperanys ypaBHEHUN C IByMs MEPEMEHHBIMU U CHCTEM
JMHEWHBIX YpaBHEHUU C JBYMsS IepeMEHHbIMHU. lIpumepsl pemeHus cucreM
HEJIMHEWHBIX YPABHEHUN C IBYMsI IEPEMEHHBIMU.

Pemmenne TekCTOBBIX 337124 alredpanyecKuM Crocooom.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OHOM NEPEMEHHOM.
PaBHOCUIIBHOCTE HepaBeHCTB. JIMHENWHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM.
CucTembl JINHEMHBIX HEPABEHCTB C OJHON IEPEMEHHOM.

DOyHKUUHA

[Monsitue pynkuu. O61aCTh ONpEaEIeHNU 1 MHOXKECTBO 3HAUCHUH (PYHKIIUH.
CriocoObI 3amanust QyHKITHIA.

I'paduk ¢ynkuuu. Utenwe cBoicTB ¢GyHKIUU 1o e€ rpaduxy. ITpumeps
rpa@uKoB (QYHKIMM, OTPAKAIOIIUX PEATIbHBIE TPOLECCHI.

OyHKIMM, OIMUCHIBAIOLIME TPSAMYHO M OOpaTHYIO MNPONOPIIMOHAIBHBIC
3aBHCHMOCTH, HX rpadukn. Oyukimn Y = X2, y = X3, y = VX, y=|x|. [paduueckoe
pelIeHrne ypaBHEHUI U CUCTEM YPaBHEHUI.



9 KUIIACC

Yuciia ¥ BIYMCICHUS

PanmonanpHbie 4ncna, UppaldOHATbHBIE YHCIA, KOHEYHbIE U OCCKOHEUHBIC
JecsITUUHbIe ApoOu. MHOXKECTBO JIEHCTBUTENBHBIX YHUCEN, ACHCTBUTEIbHBIC YHCIIA
Kak OEeCKOHEUYHbIe JAecATUYHbIe apoOu. B3auMHO OJHO3HAUHOE COOTBETCTBUE
MEXy MHOXKECTBOM JIEUCTBUTEIBHBIX YACENI U KOOPAUHATHON MIPSMOMU.

CpaBHEHUE JIEWCTBUTENBHBIX YHCEN, AapuU(pMETUYEeCKue JEUCTBUS C
JNEUCTBUTEIBLHBIMU YU CIIAMU.

Pa3mepbl OOBEKTOB OKPY’KAIOLIETO MHpa, JIUTEIBHOCTh IHPOIIECCOB B
OKpY’KarolleM MUpE.

[TpuOnmxEHHOE 3HAUEHUE BEMYMHBI, TOUYHOCTh NMpUOIMKeHus. OKpyrieHue
yucen. [Ipuknuaka u oneHka pe3yinbTaTOB BEHIYUCIEHUN.

YpaBHeHUS U HEPABEHCTBA

JIunentHoe ypaBHeHue. PermieHne ypaBHEHUN, CBOASIIMXCA K JIMHEUHBIM.

KBanparHoe ypaBHeHME. PenieHue ypaBHEHMM, CBOMSIINUXCSA K KBaJAPaTHBIM.
buxsanpatHoe ypaBHeHue. IIpuMepsl pelieHus ypaBHEHUN TPETbEN U 4ETBEPTOU
CTEIIEHEN Pa3JI0KEHUEM HA MHOKUTEIIN.

Pemenne apoOHO-panMoHaIbHBIX ypaBHEHUU. PelieHne TEKCTOBBIX 3ajad
anredpandeckKuM METOJIOM.

VYpaBHeHHE ¢ ABYMsI NEPEMEHHBIMU U €ro rpaduk. Pemienune cucrem IBYX
JIMHEVHBIX YPABHEHUN C IByMs IIEPEMEHHBIMU. Pellienue cucreM IByX ypaBHEHUM,
OIHO U3 KOTOPBIX JIMHEWHOe, a JApyroe — BTopoil cremneHu. ['paduueckas
UHTEpIIPETalHs CUCTEMBI YPABHEHUN C IBYMs IEPEMEHHBIMU.

Pemenue TekCTOBBIX 3a71a4 alredpanyeckKuM crocoooM.

Yucnosele HEPABEHCTBA U UX CBOMCTBA.

Peuienue nMHENMHBIX HEPABEHCTB C OJHOM mIepeMeHHOM. Pemienue cucreM
JMHEWHBIX HEPABEHCTB C OJHOW IlepeMeHHOUW. KBagpaTHele HepaBEeHCTBA.
['paduueckass MHTEpIpeTalds HEPaBEHCTB M CHCTEM HEPaBEHCTB C JBYMs
IIEPEMEHHBIMU.

DOyHKIUU

KBanmparnunas Qynkums, e€ rpadux u coiictBa. I[lapaGona, koopauHaThl
BEPILUHBI TapaboIibl, OCb CAMMETPUHU TapadOJIbL.

I'paduxu pyrxmmit: Y = kx, y = kx + b, y = kix, y = x3, y = VX, y = |X| u ux
CBOMICTBA.

YuciioBbIe MOCIEI0BATEILHOCTH U IPOIPecCUn

[ToHsiTHE YMCIOBOM IOCIENOBATEIBHOCTH. 3aJaHHUE I10CIEN0BATEIBHOCTH
peKkyppeHTHOH hopMyIoit u popmyJioi N-ro YieHa.

Apudmernueckass U reoMerpuueckas mnporpeccur. @opmynbl N-ro yjeHa
apuPMETHUECKON U T€OMETPUUECKON ITPOrPECCUil, CYMMBI IIEPBBIX N YJIEHOB.



N300paxkeHne 4WIEHOB apU(PMETUUYECKON M T€OMETPUYECKON IMporpeccuit
TOYKaMH Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEWHBIA M 3KCIIOHCHUIHAIbHBIN POCT.
CI10’KHbBI€ TIPOLICHTHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA 1TPOI'PAMMDBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIuuHOCTHBIE pe3yabTaThl OCBOCHHUS MPOrpaMMbl  ydyeOHOro Kypca
«Anredpa» XapaKkTepu3yrTCs:

1) naTpuoTHYEeCKOe BOCIIMTAHME:

NPOSIBIECHUEM MHTEpeca K TMPOUNUIOMY U HACTOSUIEMY POCCUHCKOM
MaTeMaTUKH, 1IEHHOCTHBIM  OTHOIIEHHUEM K  JIOCTHXKEHUSIM  POCCUMCKUX
MAaTEMATUKOB U POCCHUMCKOM MATEMATUYECKOM IIKOJIbI, K HCIIOJIb30BAHUIO ITUX
JTOCTIDKEHUN B IPYTUX HayKaX U MPUKIAAHBIX cdepax;

2) rpaskIaHCKOe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITTOJIHEHUIO O0S3aHHOCTEH IpaKJaHWHA U peaM3allu €ro
npaB, TMPEJICTABICHUEM O MaTeMaTUYECKHMX OCHOBaX (PyHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHUM, MPOIEAYp T'PakJIaHCKOTO oOllecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYX ACHUIO 3TUUECKHUX MPOOJIeM, CBI3aHHBIX
C TMPaKTUYECKHUM IPUMEHEHUEM JIOCTMKEHHM HAyKH, OCO3HAaHHMEM BaKHOCTHU
MOPAJIbHO-3TUYECKUX IPUHIHUIIOB B IESITENBHOCTH YUYEHOTO;

3) TpyaoBOE BOCIIMTAHUE:

YCTAHOBKOII Ha aKTMBHOE YyYacTU€ B PEIICHUUM NPAKTUUYECKUX 3a]ay
MaTeMaTU4eCKOW HaIpaBICHHOCTH, OCO3HAHUEM Ba)XHOCTHM MaTEMaTHYE€CKOTO
o0pa3zoBaHMsl HAa MPOTSHKEHUM BCEH >KU3HU IS YCHENTHOW MpogecCHOHAIbHON
NEATeIbHOCT W Pa3BUTHEM HEOOXOIUMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM UHJIUBUIYATHHON TPACKTOPUU 00pa30BaHUS U )KU3HEHHBIX IIJIAHOB C
y4E€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MMOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCTIUTAHHE:

CIIOCOOHOCTBIO K 3MOILIMOHAJIBHOMY U  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTU4eCKUX OOBEKTOB, 3ajlau, PEUICHUN, PacCyX ICHUU, YMEHHUIO BUJETh
MaTeMaTU4eCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NO3HAHUS:

OpHEHTaluel B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAYYHBIX
IPE/ICTaBIIEHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, MPUPObI U
o011lecTBa, MOHMMAHUEM MATEeMaTUYECKOM HayKu Kak c@epbl 4YeIoBeUYeCKOn
JEATEeIIbHOCTH, ATANoOB €€ Pa3BUTHUS U 3HAYMMOCTH JJISI Pa3BUTHUS IUBWIM3ALINH,
OBJIQJICHUEM SI3BIKOM MaT€MaTHUKH U MAaTeMaTUYECKOW KyJIbTYypOW KakK CpPeACTBOM
MO3HAHUS MHpPA, OBJAJECHUEM MPOCTEUIIMMHU HAaBBIKAMU HCCIIEIOBATEIbCKON
NeATEeIbHOCTH;



6) ¢usuyeckoe BocnuTaHHe, (POPMHPOBAHHE KYJIbTYPHI 3A0POBbSA H
IMOLMOHAJIBHOIO0 0J1arONOTyYHUs:

TOTOBHOCTBIO IPHMEHATh MAaTEMAaTUYECKUE 3HAHUS B MHTEPECAaX CBOETO
3I0pOBbsl,  BEJEHUS  3J0pOBOro  oOpa3a KHU3HM  (30pOBOE  IHUTAHUE,
cOQJIaHCUPOBAHHBI PpEXUM 3aHATUH M OTAbIXa, peryjsipHas (Qusnveckas
aKTUBHOCTH), CHOPMUPOBAHHOCTHIO HaBbIKA pe(hICKCUH, MPU3HAHUEM CBOETO IpaBa
Ha OIIMOKY M TaKOro e MpaBa JPyroro 4ejoBeKa;

7) 3K0JI0THYeCKOe BOCTIUTAHME:

OpHMEHTAlMEN HAa IPUMEHEHUE MATEMATUYECKUX 3HAHUM U pELIEHNs 3a7a4 B
00J1aCTH COXPAHHOCTH OKPY’KalOILIEH Cpeibl, INIAHUPOBAHUS NIOCTYIIKOB U OLICHKU
UX BO3MOJKHBIX MOCJIEACTBHUM AJIsl OKPY’KAIOLIEH Cpe/ibl, OCO3HAHUEM IJI00aIbHOTO
XapakTepa 3KOJOTHYECKUX MPo0JieM U MyTel X peleHus;

8) ajanTanus K M3MEHSAIOMUMCH YCJIOBHIM COLUMAJIbHON ¥ NMPUPOIHOH
cpeabl:

TOTOBHOCTBIO K JEHUCTBHUSM B YCJIOBHUSAX HEOINPEACIEHHOCTH, IOBBILICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4Y€pe3 MPAKTUYECKYIO AEATEIBHOCTh, B TOM YHCIIE
YMEHHME YUWUThCA y OPYIHX JIOJEH, NMpuoOpeTaTb B COBMECTHOW JESITEIbHOCTU
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIMHU U3 OIBITA IPYTHX;

HEOOXOAMMOCThIO B  (OPMUPOBAHMM HOBBIX 3HAHMM, B TOM YHCIE
(opMyIMpPOBATH UIEH, OHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JCPUIUTHl COOCTBEHHBIX 3HAHUM W
KOMIIETEHTHOCTEM, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HAaBaTh  CTPECCOBYIO  CUTYyalMlO, BOCHPUHHUMATD
CTPECCOBYIO CHUTYyallMI0 KaK BBI30B, TPEOYIOUIMIl KOHTpMEp, KOPPEKTHUPOBATH
OpUHUMaeMble pELIeHUs U JAEeUCTBUA, (OPMYJIUPOBATH M OLICHUBATh PUCKH U
HoCJeACTBUSL, (HOPMUPOBATH OIBIT.

METANIPEJMETHBIE PE3YJIBTATBI

Ilo3naBaTe/IbHbIEe YyHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS

ba3oBrble 1oruyeckue 1eicTBUA:

e BBIBIIATH U XapaKTEPHU30BaTh CYLIECTBEHHbIE MPU3HAKA MAaTEMaTUYECKHUX
OOBEKTOB, IOHATUI, OTHOLIEHUN MEXIy IMOHATUSAMHU, (OpPMYIHUPOBATH
ONpE/AENCHUs] IOHATUM, YCTaHABJIMBATH CYLIECTBEHHBIH  IPHU3HAK
KJlaccu(uKanuy, OCHOBaHUA ISl OOOOIIEHHS M CpaBHEHUSA, KPUTEPHUU
IIPOBOJIMMOTI0 aHAJIN3A;

e BOCIpPUHHUMATh, (OPMYJIUPOBATH U  NPEOOpPa3OBBIBATH  CYXIACHUS:
YTBEPAUTENIbHbIE W OTPULIATENIbHbIC, €IUHUYHBbIE, YacTHblE U 0OLIue,
YCIIOBHBIE;



BBISIBJISITh ~ MAaT€MAaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
npoTuBOpeurst B (akrax, AAHHBIX, HAOMIOACHUSIX M YTBEPHKICHUSX,
IpearaTb KpUTEPUU IS BBISIBICHUS 3aKOHOMEPHOCTEN M IPOTUBOPEUHIA;
JienaTh BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JIEIYKTUBHBIX M
VHIYKTUBHBIX YMO3aKIIOUYECHUN, YMO3AKJIFOYEHUH 10 aHAJIOT MU,
pa30upaTh J10Ka3aTeIbCTBA MATEMATHUYECKUX YTBEPKICHUN (IPSIMbIE U OT
IIPOTUBHOI0), MPOBOAUTH CAMOCTOSATEIBHO HECIOKHBIE JI0Ka3aTeJIbCTBA
MaTeMaTHYeCKUX (DaKTOB, BBICTpaMBaTh AapryMEHTAlLlMI0, IPUBOAUTH
MPUMEPHI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BbIOUpaTh CrMoco0 pemieHus y4eOHOM 3amadu (CpaBHUBATh HECKOJIBKO
BAapUAHTOB pElICHUs, BBHIOMpaTh Haubosiee MNOAXOASAIUNA C YUYETOM
CaMOCTOSITEJILHO BBIJIEJICHHBIX KPUTEPUEB).

Ba3oBble ucciieqoBarejbLCcKue 1eMCTBUSA.

UCTIOJIb30BaTh BOMPOCH! KaK MCCIEAOBATEIbCKUNA HHCTPYMEHT TMO3HAHMS,
dbopMynupoBaTh BOMPOCH], (UKCHUPYIOIIME MPOTUBOPEUUE, MPodIEMYy,
CaMOCTOSITENIbHO yCTaHABJIMBAaTh HMCKOMOE U JlaHHOE, (OpPMHUPOBATH
TUIIOTE3Y, ApTyMEHTHUPOBATh CBOIO MO3ULIMIO, MHEHHUE;

OPOBOANTH IO CaMOCTOSITENIBHO COCTABIEHHOMY IIJIaHY HECJIOMKHBIN
HKCIIEPUMEHT, HEOOJIBILIOE UCCIEAOBAHHE MO YCTAHOBIEHUIO 0COOEHHOCTEN
MaTeMaTHYeCKOTO O0BEKTa, 3aBUCUMOCTEN OOBEKTOB MEKIY COOOM;
CaMOCTOATETHHO (POPMYIHPOBATH 000OIIEHNS U BBIBOJABI TIO PE3YJIbTaTaM
IPOBEAEHHOIO HAOJIIO/IEHUS, UCCIIEOBAHUS, OLIEHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHUI;

IPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHE TMPOIECCa, a TAKXKE BBIIBUTATH
IPEIOJIOKEHUS O €r0 PA3BUTUHU B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undpopmanmeii:

BBISIBJISITH HEJJOCTATOYHOCTh U M30BITOYHOCTh HMH(OpPMALMM, HaHHBIX,
HEOOXOAMMBIX /ISl PELICHUS 3a]a4H;

BBIOMpATh, AHAIM3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
MH(GOPMAIIMIO Pa3IMYHBIX BUAOB U (OPM MpeCTaBICHMUS;

BbIOMpaTh (GOpMy NpEACTaBICHUS HH(POpMALMM M WUIFOCTPUPOBATH
pellaemMble 3aJayd  CXE€MaMM, JuarpaMMaMM, WHOM Trpapukod U HX
KOMOHMHAIUSIMHU;

OLIEHHWBATh HAAEKHOCTh WH(MOPMALUK TO KPUTEPUSM, MPEIIOKECHHBIM
YUUTEJIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHUKAaTHBHBIEC YHHBEpPCAJIbHbIC YYeOHbIE 1eHCTBHSA:

BOCIIPUHUMATDL U (I)OpMy.HI/IPOBaTB CYXXICHUA B COOTBECTCTBUU C YCIIOBUAMU
H OCJIsAIMHU O6I].[€HI/I$I, SACHO, TOYHO, 'PAMOTHO BbIpa’KaTb CBOXO TOYKY 3PCHUS



B YCTHBIX M MTUCHBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS 1O XOMY PEIICHUS
3a/1a4i, KOMMEHTHUPOBATh MOJYyUYCHHBIN PE3yJIbTaT;

B X0/JIe 00CYKJIeHHS 3a7]aBaTh BOTPOCHI MO CYIIECTBY 00CYKIa€MOM TEMBI,
npo0JieMbl, perraeMoi 3a/1a4un, BhICKa3bIBaTh HJIEH, HAIICJICHHbIE HAa TIOUCK
pEIICHHs, COIMOCTAaBIATh CBOM CYXKICHHUS C CYXICHHSIMH JPYTHX
YYaCTHUKOB AHaiiora, oOHapyXUBaTh Pa3IMdle W CXOJCTBO MO3HIIMMA, B
KOppEKTHOU GopMme hopMyITupoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS,;
NPEJCTaBISITh  PE3yJNbTaThl  PEIICHWS  3aJadd,  OKCIICPUMEHTA,
UCCJIeI0BAHMSI, IPOEKTA, CAMOCTOSATEIBHO BEIOMPATh OpMAT BHICTYIUICHUS
¢ yu€ToM 3aja4 MPE3CHTAINHA U OCOOCHHOCTEN ayIUTOPHH;

MOHUMATh W UCIIOJIH30BATh MPEUMYIIECTBA KOMAHIHOW U MHANBUIYATbHON
paboThI MPU PEIICHUH YYCOHBIX MAaTeMaTHUYECKUX 3a7a4;

NPUHUMATH TIEJIb COBMECTHOU JESATEIbHOCTH, TUTAHUPOBATh OPraHU3aIUI0
COBMECTHOH paboThl, pacmpeneisTh BUABI pPabOT, TOTOBApPHUBATHCH,
00CyXIaTh TIPOIIECC M PE3yNbTaT PabOThI, 00001IaTh MHEHUS HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TpymHmoBbIX ¢opmax paboTel (oOcyxkaeHus, OOMEH
MHEHHUSIMH, MO3TOBBIC IITYPMBI M IPYTHE), BBIMOJIHATH CBOIO YacTh paOOTHI
U KOOPAWHHPOBATH CBOM JCHCTBUSA C JPYTUMH 4YJICHAMH KOMAaHJHI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOMYKT TO KPUTEPHSIM,
chOpMyITUPOBAHHBIM YYACTHUKAMU B3aUMOJICHUCTBUSI.

PeryisiTuBHBIC YHUBEpCAJbHbIC YUYeOHBIE 1eiiCTBUA
Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBJIAThH IUIaH, alifCOPUTM pEUIeHUs 3aAauu (MU ero
9acTh), BBIOUpATh CIOCOO PEIICHHS ¢ YYETOM HMEIOIIMXCS PECypCcOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTHUPOBATH
BAapUAHTHI PEIICHUN ¢ YYETOM HOBOM MH(OPMAIIUH.

CaMOKOHTpOJIB, 3MOIII/IOH3JILHLII7[ HHTEJJICKT.

BJIAJETh CIOCOOAMU CAMOIIPOBEPKHU, CAMOKOHTPOJISA IPOLIECCa U pe3yabTaTa
peleHuss MaTeMaTHYeCcKoil 3a1a4u;

IPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPY PEIICHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JI€ITEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
HallICHHBIX OIMNOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa AESATEIbHOCTH OCTABICHHON LEIN U
YCIIOBUSIM, OOBSICHATh MPUYUHBI JOCTUKEHHS] WM HEAOCTH)KCHUS LIEJH,
HaXOAUTh OIINOKY, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATDBI



K xoHuy oOydenuss B 7 KJjacce oOOydYarolUiCs TMOJYYUT CIECAYIOIIHE
IPEIMETHBIE PE3YJIbTATHI:

Yuciia 1 BBIYUCTICHUSA

BbInoniHATh, coveTass YCTHbIE M NHCbMEHHBbIE MNPUEMBI, apu(PMETHUECKHUE
NENUCTBUSA C PAllMOHATIbHBIMU YHCIIAMH.

HaxoauTs 3Ha4YeHHs] YMCIOBBIX BBIPAKECHUN, MPUMEHITh pPa3HOOOpa3HbIC
crocoObl U MPUEMBI BBIYHUCICHUS 3HAYEHUN TPOOHBIX BBIPAXKEHHH, COJEprKalInX
OOBIKHOBEHHBIE U JAECATUYHbBIC APOOH.

[TepexoauTs OT oaHON (HOPMBI 3aMMCH 4YUCEN K Apyroi (mpeoOpa3oBbIBaTh
JECSITHYHYIO TPOOh B OOBIKHOBEHHY0, OOBIKHOBEHHYIO B IECATUYHYIO, B YaCTHOCTH
B O€CKOHEYHYIO JCCATUYHYIO IPOOH).

CpaBHUBaTh U yHOPSAA0OYMBATh PAllMOHAIIBHBIC YHCIIA.

OKpyTrasiTh YKCIIa.

BBINONHATS NPUKUIKY U OLUEHKY pe3yJibTaTa BbIYMCIICHUN, OLUEHKY 3HAUEHUI
YUCJIOBBIX BBIPAXEHUU. BBINOIHATH ACHCTBUSA CO CTENEHSIMHU C HATypaJbHBIMU
NIOKAa3aTeIIMH.

[TpuMeHsTh MPU3HAKHU IETUMOCTH, Pa3JI0OKEHUE HA MHOXKUTEIN HATYPaIbHBIX
YHCEll.

PemaTe mpakTUKO-OPUEHTUPOBAHHBIE 337auM, CBSI3aHHBIE C OTHOIIEHUEM
BEJIMYMH, MPONOPUUOHAIBHOCTBIO BEJIMYMH, NPOLEHTAMH, WHTEPHPETUPOBATH
pe3yibTaThl peIleHUs 3a4a4 ¢ YYETOM OTPaHUYEHHUH, CBSI3aHHBIX CO CBOMCTBAMHU
paccMaTpuBaEMbIX OOBEKTOB.

AJredOpanveckne BbIpaKeHHU s

Hcnonb30BaTh aJiredOpanyecKyro TEPMUHOJIOTUIO U CUMBOJIUKY, IPUMEHSTH €€
B IIPOLIECCE OCBOEHMSI Y4eOHOT0 MaTepuania.

Haxoauth 3HaueHHs OyKBEHHBIX BBIPDOKEHUN MPH 3aJaHHBIX 3HAYCHMSIX
NEePEeMEHHBIX.

BoinonHaTh mpeodpa3oBaHus EJI0I0 BEIPAXKEHHS] B MHOTOWJIEH TPUBEACHUEM
N0JTIOOHBIX CIaraeMbIX, PACKPBITHEM CKOOOK.

BBINONHATE yMHOXXEHHME OJHOWIEHa HAa MHOTOWIEH M MHOIOWIEHa Ha
MHOTOWIEH, TPUMEHSATH (DOPMYJIbI KBaJIpaTa CyMMBbI U KBaJipaTa pa3HOCTH.

OCyIIeCTBIIATh Pa3JIOKEHUE MHOTOWIEHOB HA MHOXUTEIM C MOMOILBIO
BBIHECEHUS 32 CKOOKHM OOIIEro MHOKUTENS, TPYNIIUPOBKH CIaraeMbiX, IPUMEHEHUS
bopMyIT COKpAEHHOTO YMHOKEHUS.

[TpumenaTs npeoOpa3oBaHKsi MHOTOUWIEHOB JUISl PELICHUs pa3IMYHbIX 3a7a4
U3 MaTeMAaTHKHU, CMEXHBIX MPEIMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonb30BaTh CBOWCTBA CTENEHEW C HATYPAJIBHBIMU IIOKA3aTEISAMM UL
peoOpa3oBaHUs BRIPAKCHHM.

YpaBHeHUs U HEPABEHCTBA



Pemars nMHENHBIE ypaBHEHHsI C OJHOM IEPEMEHHOM, NMPHUMEHSs NpaBUia
Iepexo1a OT UCXOAHOTO YPAaBHEHUS K PaBHOCHIBHOMY eMy. [IpoBepATs, sABisieTcs
JIM YHACIIO KOPHEM YPAaBHEHHUS.

[TpumensTh rpaduyecKkre METO bl IPU PELICHNUU JIMHEWHBIX YPABHEHUM U UX
CUCTEM.

[TonOupaTe mnpuMepbl MNap 4YUCEN, SBIAIOMIMXCA PEIICHHUEM JIMHEHHOTO
YPaBHEHMS C ABYMS IEPEMEHHBIMMU.

CTpouTh B KOOPAMHATHON INIOCKOCTH IrpaUK JIMHEHHOTO YpPaBHEHUS C IBYMS
NEePEMEHHBIMHU, MOIb3YACh TPaPUKOM, NPUBOJUTH IPUMEPHI PEILICHUS YPAaBHEHUS.

Pemars cucremspl AByX TMHENHBIX YPABHEHHUU C IBYMs IIEPEMEHHBIMH, B TOM
YucIie rpapuvIecKu.

CocTaBisaTe M pelaTh JIMHEWHOE YPaBHEHUE WM CHCTEMY JIMHEWHBIX
YPAaBHEHUH 110 YCIOBHUIO 3a1a41, UHTEPIIPETUPOBATh B COOTBETCTBUH C KOHTEKCTOM
3a/1a4M IIOJIy4YEHHBIN pe3yJIbTaT.

DOyHKUUHA

N300pakaTh Ha KOOPJIMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIIHE 33/ IaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KH, HUHTEPBAJIbI, 3alIMCBHIBATH YACIOBBIE IIPOMEKYTKH Ha
anreOpandecKkoM sI3bIKe.

OTMeuaTh B KOOPJAWHATHOW IUIOCKOCTH TOYKH IO 33JlaHHBIM KOOpPJAMHATAM,
CTpOUTH rpaduku TUHEHHBIX yHKIHI. CTpouTtsh rpaduk QyHkumun y = [X|.

OnuceiBaTh C NOMOUIbIO (PYHKIMM H3BECTHBIE 3aBHUCHUMOCTH MEXIY
BEJIMYMHAMHU: CKOPOCTb, BpPEMs, PACCTOSHHE, LEHA, KOJUYECTBO, CTOUMOCTD,
IPOU3BOAUTEILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxonuthb 3HaueHne QyHKIMHU 110 3HAUEHUIO €€ apryMEHTa.

[Tonnmats rpadudeckuid cnocod MPEACTABICHHS W aHalIW3a WH(OpMaIuy,
U3BJIEKaTh U MHTEPIPETUPOBATH UH(POPMALIHIO U3 TPAPUKOB PeaIbHBIX MPOLIECCOB
Y 3aBUCUMOCTEM.

K xoHiy oOydenuss B 8 kJjacce oOydYarolmuiicsi TMOJYYUT CIICAYIOIIHE
IIPEAMETHBIE PE3YJIbTATHI:

Yucaa 1 BBIYMCICHUSA

Mcrnonp30BaTh HadaJIbHbIE IIPEACTABICHHUS O MHOXECTBE JCHCTBUTEIBHBIX
YyUCeJN JUIsl CPABHEHMSI, OKPYTJICHUS U BbIYUCIECHUMN, N300paXkaTh AEHCTBUTEIbHBIC
Yyyciia TOYKaMU Ha KOOPAUHATHOM MIPSAMOM.

[IpumeHATs TOHATHE apU(PMETHUYECKOrO KBAJAPAaTHOTO KOPHs, HAaXOAWUTh
KBaJIpaTHbIE KOPHH, MCIOJB3Ysl MPU HEOOXOAMMOCTH KaJIbKYJISITOP, BBIOJHATH
npeoOpa3oBaHusl BBIPAKEHUHN, COJAEPXKALIUX KBaJpAaTHbIE KOPHHU, HUCIOJb3Ys
CBOMCTBA KOPHEM.

Hcnonp3oBaTh 3amucy OOJIBIIUX W MAJIbIX YHCEN C MOMOIIBIO JECATHYHBIX
npo0eii u creneHeit uucia 10.



AuredpanvecKkue BbIPaKeHUsI

[IpuMeHATh, TMOHATHE CTENEHU C LEJbIM I0Ka3aTeleM, BBIINOJIHATD
npeoOpa3oBaHus BbIPAXKEHUH, COJEPKALUX CTETICHH C LIETBIM MOKa3aTesIeM.

BBINOTHATH TOXKIECTBEHHBIC MPEOOpa30BaHUs PallMOHATBHBIX BBIPAKEHUM HA
OCHOBE TIPaBWJI JEHCTBUIN HAJ] MHOTOUJIEHAMHU U aJIreOpandecKUMM APOOSIMH.

PacknanpiBaTh KBaJpaTHBIN TPEXUIEH HA MHOXKHUTEIH.

[TpumenHsTh MpeoOpa3oBaHMs BEIPAKESHUN JJIs1 pEIICHUST PA3TUYHBIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEAIbHON MPAKTUKHU.

YpaBHeHHS U HEPABEHCTBA

Pemiars nuHeiHbIe, KBaJIpaTHbIE YpaBHEHHUS U pallMOHAJIbHBIC ypaBHEHMS,
CBOJISILLIMECS K HUM, CUCTEMBI IByX YPAaBHEHUI C ABYyMS IEPEMEHHBIMHU.

[IpoBOANUTE MPOCTEUIINE UCCIEAOBAHUS YPABHEHUM U CUCTEM YpPaBHCHUH, B
TOM YHUCJIE C TPUMEHEHUEM TrpadUuecKux Mpe/iCTaBleHni (YCTaHaBIMBATh, UMEET
JU ypaBHEHUE WIM CHUCTEMa YPAaBHEHUW PEIICHUS, €CJIM UMEET, TO CKOJIbKO, U
npouee).

[lepexoauTh OT crmoBecHOW (GOPMYIUPOBKU 3amadu K e€ anreOpandeckoit
MOZENN C TIOMOIIBIO COCTABJICHUS YPAaBHEHUS WM CHCTEMBbI YpPaBHEHUU,
UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a7a4M MOJYYEHHBIN pe3ybTarT.

[IpuMeHsITh CBOMCTBA YUCIIOBBIX HEPABEHCTB JIJI1 CPABHEHM S, OLICHKH, PeIllaTh
JIMHEWHbIC HEPABEHCTBA C OJTHOM EPEMEHHON U UX CUCTEMBI, JaBaTh rpa)uuecKyo
WJUTFOCTPALII0 MHOKECTBA PEILICHUI HEPABEHCTBA, CUCTEMbBI HEPABEHCTB.

DyHKUUHT

[loHuMaTh ¥ KCMOJB30BaTh (PYHKIMOHAJIbHBIC MOHSITUS U SI3BbIK (TEPMUHBI,
CUMBOJIMYECKUE O00O03HAYCHUS), OMPECIATh 3HAUCHHE (DYHKIMH IO 3HAYCHHIO
apryMeHTa, ONpeIeNaTh CBOWCTBA (PYHKIUU 10 €€ rpaduKy.

CtpouTts rpaduKu dIeMEeHTapHBIX (PYHKIMIA BUA:

y=k/X,y =x2,y =x3,y = |X|, y = VX, OIHCBIBATE CBOICTBA YHCIOBOI (GYHKIHA
o e€ rpaduxy.

K xoHuy oOydenuss B 9 kJjacce oOydYaroluiicsi TMOIYYUT CIIECAYIOIIHE
NpPEAMETHBIE PE3YJIbTATHI:

Yuciia 1 BBIYUCTICHUSA

CpaBHUMBATH U YIOPSAAOUYMBATH PALlMOHAJIBHBIE U UPPALMOHAIbHBIE YHCIIA.

Boinonusate apudmeTudeckue 1eiCTBUS C palliOHATILHBIMU YUCJIaMU, COUeTast
YCTHBIE U MUCbMEHHbIC MPUEMBI, BBINOIHATh BBIYUCICHUS C UPPALUOHAITBHBIMU
YUCJIaMHU.

HaxonuTe 3HaueHUs CTETIEHEN € NEIbIMU ITOKA3aTENIIMU U KOPHEN, BBIYUCIIATh
3HAYEHUS YUCIIOBBIX BBIPAKEHUM.

OKpyrJisITh  IEUCTBUTEIBHBIE YHWCJA, BBINOJHATh MNPUKHUAKY pe3yJbTara
BBIYNCIICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUMU.



YpaBHeHUS U HEPABEHCTBA

PemaTp nuHeliHbIe U KBapaTHbIE yPAaBHEHUS, YPABHEHU S, CBOISIIIIUECS K HUM,
npocrenime ApoOHO-pallMOHAIbHBIE YPABHEHHUS.

Pemate cucrtembl ABYX JIMHEHHBIX YPABHEHHN C ABYMsI MEPEMEHHBIMU H
CHUCTEMBI JBYX YPaBHEHUM, B KOTOPBIX OJTHO YPABHEHUE HE SIBJISETCS JIMHECUHBIM.

Pemates TekcTOBBIE 3amaun  anreOpandecKMM CIOCOOOM C  MOMOIIBIO
COCTAaBJICHUS YPABHEHUS WIIM CUCTEMBI JIByX YPAaBHEHUH C JBYMS IIEPEMEHHBIMU.

[IpoBOAUTH MPOCTEHIINE UCCIIEIOBAHUS YPABHEHU M CUCTEM YPAaBHEHUU, B
TOM YHCJI€ C TPUMEHEHUEM T'papUUECKUX MpeACTaBIeHUN (yCTaHABINBATh, UMEET
JM ypaBHEHUE WJIM CUCTEMA ypPaBHEHUW PEUICHHS, €CIU HUMEET, TO CKOJIbKO, U
npoyee).

Pemate nuHeliHbIE HEPABEHCTBAa, KBAaJpPAaTHHIE HEPABEHCTBA, M300pa’kaTh
pelIeHNE HEPABEHCTB HA YHUCJIOBOM MPSMOM, 3alMCHIBATH PEIICHUE C MOMOULIBIO
CHMBOJIOB.

Pemate cHCTEMBI  JMHEWHBIX  HEPABEHCTB, CHUCTEMBI  HEPABEHCTB,
BKJIIOYAIONINE KBAJPaTHOE HEPABEHCTBO, W300pa)kaTh PEIICHHE CHCTEMbI
HEPABEHCTB Ha YMCJIOBOM NPSMOM, 3alMChIBAaTh PELIEHUE C TOMOIIBIO CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIIEHUH PA3JTUYHBIX 33/1a4.

DOyHKIUU

PacmosnaBate (yHKIMM W3ydeHHBIX BHAOB. [loKa3bBaTh CXEeMaTHYECKU

pacIoioKeHUe Ha KOOPMHATHOM TUIOCKOCTH IpadukoB GpyHKIui Buga: y = kx, y =
kx +b,y=k/x,y=ax2+bx+c,y=x3,y= VX, y = |X|, B 3aBHCHMOCTH OT 3HAYCHMI
K02 (PUIIMEHTOB, ONMUCHIBATH CBOMCTBA (DYHKIIHIA.

Crpoutb U M300pakaTb CXeMaTHYECKH IpapuKU KBAJAPATUUYHBIX (DYHKIIUH,
OMUCHIBATh CBOMCTBA KBAJIpaTUUHBIX (PYHKIHM MO UX TpaduKkam.

Pacmo3naBath kBagpatnuHyto QyHKIUIO M0 Gopmyiie, MPUBOIUTE TPUMEPHI
KBaIPaTUYHBIX (YHKIHUNA U3 peaTbHOU KU3HU, PU3UKHU, TEOMETPHH.

YucsoBble M0CJI€10BATEILHOCTH M MPOTPeCcCHH

Pacno3naBath apudmeTnuecKkyro 1 reOMEeTPUIECKYIO MPOTPECCUU MPU PAZHBIX
cnoco0ax 3a7aHusl.

BrIONMHATE,  BBIYUCHECHHS € HCHOJAB30BaHWEM (opMmMyl N-To  djeHa
apuPMETUIECKON 1 T€OMETPUUECKON MTPOTPECCHT, CYMMBI TIEPBBIX N YJICHOB.

N300pakath wiI€HBl IMOCJIEIOBATEIBHOCTH TOYKAMU HA KOOPJMUHATHON
IIJIOCKOCTH.

Pemats 3amaum, CBSI3aHHBIE C YUCJIOBBIMHU IIOCJIEIOBATEIBHOCTSIMU, B TOM
YHUCIIC 3a/1a4¥ U3 PEAIbHOM JKM3HU (C MCIIOIB30BAHUEM KaIbKYJISATOPA, IU(POBBIX
TEXHOJIOTHH).



TEMATHUYECKOE IINTAHUPOBAHHUE
8 KIIACC

KosmnuectBo yacos DJIEeKTPOHHBIE
HanmeHoBaHMe pa3/ie/ioB U TeM

Ne /i Konrtpoasusie Ilpakruueckne (uuppoBbie)
MPOrpaMMbl Bcero
padoThl paboThI o0pa3oBaTe/IbHbIE
pecypcsbl
bubmuorexa [JOK
1 UYucna u Berurcienus. KBagpatHele KOpHU 15 https://m.edsoo.ru/7f417af8
5 Uucna u Beruncienus. CTENeHsb ¢ 1ebIM 7 bubmmorexa [JOK
[I0Ka3arejieM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BhIPaKECHHUS. 5 bubnuotexa [JOK
KBagpartublii TpExuneH https://m.edsoo.ru/7f417af8
AnreGpanueckre BbIpaKeHUsI. bu6muoreka [IOK
4 15
AnrebGpanueckas apoob https://m.edsoo.ru/7f417af8
VYpaBHeHnus u HepaBeHcTBa. KBanpaTHble bubnuoreka IIOK
5 15
ypaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBA. CUCTEMBI 13 bubnuotexa [JOK
ypaBHEHUU https://m.edsoo.ru/7f417af8
7 VYpaBueHus u HepaBeHcTBa. HepaBeHCcTBa 12 Eggj;ﬁf;i?ﬁ};f 117af8
bu6mmorexa [IOK
8 PymKun. OCHOBHBIC MOHATHA 5 https://m.edsoo.ru/7f417af8
but6mmoreka [IOK
9 Dymxupn. Hucsosbie gyricimn o https://m.edsoo.ru/7f417af8
but6mmoreka [IOK
1 IT
0 OBTOpeHHE  0000mIeHHE 6 https://m.edsoo.ru/7f417af8
OBLIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIbBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI JIS1 YYHEHUKA

» Anrebpa, 7 knacc/ Komsrun F0.M., TkaueBa M.B., ®enoposa H.E. u npyrue,
Axunonepnoe o6mectBo «M3narenscrBo «lIpocsemenne
» Anrebpa, 8 kimace/ Komsarun FO.M., Tkauea M.B., ®enopora H.E. u apyrue,
AxknmonepHoe obuiectBo «M3narensctBo «lIpocBenienuer
» Anrebpa, 9 knacc/ Konsarun FO.M., Tkauea M.B., ®enoposa H.E. u apyrue,

AKHI/IOHepHOG O6H_I€CTBO ((H?),ZI&TGJIBCTBO ((HpOCBeH_IeHI/IC»

METOANUYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

TxauéBa M. B. Anre6pa, 7 ki.: lunaktuueckue marepuansl/M.B. Tkauéna,
H.E.®énoposa, M. U. Illabynun. — M.: [IpocBenieHue

TkauéBa M. B. AnreOpa, 8 ki.: lunaktuueckue matepuans/M.B.Tkauéna,
H.E.®énopona, M. U. lllaGynun. — M.: [IpocBenieHue

Trxauésa M. B. Anrebpa, 9 ki.: Jlunaktudeckue matepuans/M.B. Tkauéna,

H.E.®énoposa, M. U. llabynun. — M.: [IpocBenienue

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

bu6mmoteka I1OK https://m.edsoo.ru/
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