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HOACHUTEJBHASA 3AIIMCKA

AnreOpa sBISE€TCS OJHHUM M3 OINOPHBIX KYpCOB OCHOBHOTO OOIIEro
oOpa3oBaHMs: OHa OOeCHeYMBAET W3yYCHHE JPYTrUX JUCIHIUIAH, Kak
€CTECTBEHHO-HAYYHOr0, TaK W TyMaHUTAPHOTO IMKJIOB, €€ OCBOCHHUE
HEOOXOIUMO I TPOJOJDKEHUs OOpa3oBaHMs U B TOBCEAHEBHOM >KU3HM.
Pa3Butre y 00y4arolmuxcsi Hay4dHbIX MPEACTaBICHUN O MPOUCXOXKIECHUU U
CYIIIHOCTH ajreOpandeckux aOCTpakIiuii, Cnoco0e OTpaKeHUs MaTeMaTHYECKOM
HAyKOH SIBJICHHI W MPOIIECCOB B MIPHUPOE U OOIIECTBE, PO MATEMAaTHIECKOTO
MOJICTUPOBAaHUS B HAy4YHOM IIO3HAHUM M B TMPAKTHUKE CIOCOOCTBYET
(GOpMHpPOBAHHIO  HAYYHOTO  MHUPOBO33PEHUS U KAa4eCTB  MBIIUICHHUS,
HEOOXOMUMBIX JIJIi  aJanTallid B COBPEMEHHOM ITM(POBOM OOIIECTBE.
N3ydenune anredOpbl oOecreunBacT pa3BUTUE YMEHUS HAOII0JaTh, CPABHUBATD,
HaxOJUTh 3aKOHOMEPHOCTH, TPEOYEeT KPUTHUUYHOCTU MBIILUICHUS, CIIOCOOHOCTH
aprYMEHTUPOBAaHHO OOOCHOBBIBATh CBOU JECHUCTBUS M BBIBOJIBI, (POPMYJIUPOBATH
yTrBepkIeHus. OcBoeHue Kypca ajiredpbl 00ecreunuBaeT pa3BUTHE JIOTHYECKOTO
MBIIIJIEHUST 00YYarOUUXCs: OHM HCIOJIB3YIOT JEAYKTHUBHBIE M HHIYKTUBHBIC
paccyxeHus, o000IIEHNEe U KOHKPETU3AIMI0, a0CTparupoBaHue U aHaJIOTHIO.
OOyuenue anreOpe MpeanoaraeT 3HAYUTENIBHBIM 00BEM CaMOCTOSITEIHHOM
JESATEIPHOCTH OOYYAIOIINXCS, TOITOMY CaMOCTOSTENIbHOE pEIIeHHe 3a]1a4y
SABJISICTCS peaTu3alien eITeTbHOCTHOTO MPUHIIAIIA 00YYEHUSI.

B crpykrype mporpammbl yueOHOTO Kypca «AnreOpay st OCHOBHOTO
oOmero o0pa3oBaHHMsI OCHOBHOE MECTO 3aHMMAIOT  COJIEpPKaTeNIbHO-
MeToauyeckue JuHuM: «Yucima W BBIUMCIEHUS», «AsreOpanyeckue
BBIPQXKCHUSD, «YpaBHEHUsA U HepaBeHCTBa», «DyHkumm». Kaxnmas u3 3Tux
COJIEPKATEIIbHO-METOIUYECKUX JIMHUM Pa3BUBACTCS HA MPOTSIKEHUM TPEX JIET
M3YUYCHHS Kypca, B3aUMOJCHCTBYS C IPYTUMH €ro JMHUSIMU. B X0o1e uzydeHus
y4eOHOro Kypca OOydYalIuMcs MPUXOAUTCS JIOTHYECKH PacCyXaaTh,
HCIIOJB30BaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B CBS3M ¢ 3TUM B mporpammy
yaeOHOTO Kypca «AnreOpa» BKIIOYEHBI HEKOTOPHbIE OCHOBBI JIOTHKH,
MIPEICTABJICHHBIC BO BCEX OCHOBHBIX pas3fieiaXx MaTeMaTHU4eCcKOro 0O0pa3oBaHUs
U CHOCOOCTBYIOUIME OBJAJCHUIO OOYYAIOMIMMHUCS OCHOB YHHUBEPCAJIHHOIO
MareMaTudeckoro sizpika. CojaepkaTeabHOW W CTPYKTYPHOH OCOOEHHOCTHIO
y4eOHOT0 Kypca «Anredpay sSBISETCS €ro MHTETPUPOBAHHBIN XapakTep.

Conepxanne nuHUM «Yucina u BBIYKCICHUS» CIY>)KHT OCHOBOHM s
NanbHEHIIero  M3y4eHuss  MaTeMaTUKH, CIOCOOCTBYET  Pa3BUTHIO Y
oOydaronuxcst ~ JIOTUYECKOrO0  MBIIUICHUS,  (OPMUPOBAHUIO  yYMEHHS
M0JI30BAThCSl AITOPUTMAMH, A TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB,



HEOOXOJMMBIX MJI1 IOBCEIHEBHOM XW3HU. Pa3BuUTHE TOHATHS O 4YHUCIE Ha
YPOBHE OCHOBHOTIO OOIIEro 0Opa3oBaHMsI CBA3AHO C palMOHAIBHBIMU U
UppalMOHAJIbHBIMU  4YHMCJIaMH,  (OPMUPOBAHHMEM  MPEJICTAaBICHUH O
JEHCTBUTENBHOM 4YMCIE. 3aBEpUICHHE OCBOEHUS YMCIIOBOM JMHHUU OTHECEHO K
cpenHemy ob1ieMy 06pa3oBaHUIo.

Conepxanve JByX aireOpamyeckux JUHUM — «AnreOpandeckue
BBIPQXKEHUS» U «YPaBHEHUS U HEPABEHCTBA» CIIOCOOCTBYET (POPMHUPOBAHUIO Y
oOyyaroluxcsi MaTeMaTHYECKOIo armapara, HEOOXOJWMOIOo JUlsl pPELIEHUs
3aJad MaTeMaTHKH, CMEXHBIX IPEIMETOB U IPAKTHUKO-OPUEHTHUPOBAHHBIX
3amady. Ha ypoBHe oOCHOBHOro oOmero oOpa3oBaHus YYEeOHBIA MaTepuai
IpyNIUpyeTcs BOKPYT PallMOHAIBHBIX BBIpaXKE€HUU. AJreOpa EMOHCTPUPYET
3HaY€HUE MATEMAaTUKU KaK S3bIKa JJI1 OCTPOCHUS MaTeMaTHUYECKUX MOJIEJEH,
OIMCAaHUs MPOLIECCOB U SIBJICHUM peanbHOro Mupa. B 3amaun o0ydyenus anredpe
BXOJAT TakXKe JajbHEHIIee pa3BUTHE AJITOPUTMHYECKOrO  MBIILJICHUS,
HE00XOAMMOr0, B YaCTHOCTH, JIJISl OCBOEHUS Kypca MH(DOPMATUKHU, U OBJIAJICHUE
HaBBIKAMM JIETYKTUBHBIX paccyxaeHuil. [IpeoOpazoBaHne CHUMBOJIBHBIX (POpM
CIOCOOCTBYET Pa3BUTHIO BOOOpa)XKEHMs, CIOCOOHOCTEM K MaTeMaTUYeCKOMY
TBOPYECTBY.

Conepxxanne  (QyHKUMOHAIBHO-TpaUUYECKOM JIMHUM  HALEJIeHO Ha
MOJIydYeHUEe OOy4arolUMHCS 3HaHUHM O (QYHKUMAX KaK  BaKHEWIIEH
MaTeMaTUYeCKON MOJENH Uid OINUCAaHUS W MCCIEAOBaHUS Pa3HOOOPa3HBIX
IPOIICCCOB M SBJICHUH B Tmpupoae u obOmectBe. M3ydeHwe wmarepuana
CHOCOOCTBYET PA3BUTHUIO y OOYYaIOIIMXCSl YMEHHS MCIOJIb30BATh Pa3IMUYHbIE
BBIPA3UTENbHbIE CPEACTBA SI3bIKA MAaTEMaTUKU — CJIOBECHBIE, CUMBOJIMYECKUE,
rpaguueckue, BHOCUT BKJaad B (OPMHUPOBAHHME MPEICTABICHUNA O POJHU
MaTeMaTHKHU B Pa3BUTHH LUBUIN3ALUHU U KYJIbTYPBI.

CornacHo yueOHOMY MmijaHy B 7-9 kjaccax u3ydaercs Y4eOHbI Kypc
«Anredpa», KOTOPBIM BKJIIOYAET CIIEAYIONINE OCHOBHBIE pa3/ielibl COAEPIKaHUS:
«Yucna u BBIYUCHEHUS», «ANreOpandyeckue BBIPAKEHUSD), «YPAaBHEHUS H
HEPaBEHCTBa», « DyHKIUN.

Ha uzydenue yueOHOro kypca «Anre6pa» orBogutcs 306 wacos: B 7
kiacce — 102 yaca (3 yaca B Henento), B 8 kiacce — 102 yaca (3 yaca B Hezento),
B 9 xiacce — 102 gaca (3 yaca B HefieIni0).



COILEPKXAHUE OBYUYEHUSA
7 KIIACC

Yuciaa 1 BBIYUCTCHUSA

JpoOu OOBIKHOBEHHBIE U JIECSITHYHBIE, IEPEX0]] OT OJHOU (DOPMBI 3amucu
npobeit k napyroi. [loHsTHE panMOHATBLHOTO 4YHCIA, 3alHCh, CpPaBHEHHE,
YOOPSAOYMBAHUE PpAIMOHANBHBIX YKced. ApupMeTHUecKne ICHCTBHUS C
palMOHAIIBHBIMYA YHCIaMU. PemeHne 3amad u3 peanbHOM NMPAKTUKU HA YacTH,
Ha JpoOH.

CreneHp ¢ HaTypalbHBIM IOKa3aTelieM: OIpeJeeHHe, Mpeodpa3oBaHue
BBIPDAKEHHI HAa OCHOBE OIpPEAENICHHs, 3alHuch OoJblIuX yucen. lIpoueHTsl,
3aMuch MPOLEHTOB B BUIE APOOM U ApoOM B BHIE MPOLEHTOB. Tpyu OCHOBHBIE
3a7]a4 Ha MPOLIEHTHI, PEIIECHUE 3a]1a4 U3 PEATbHOU MPAKTUKH.

[IpumeHeHne MNPU3HAKOB JEIMMOCTH, PAa3JIOKEHUE HAa MHOXHUTEIN
HaTypaJIbHbIX YHCEIL.

PeanbHple 3aBHCHMMOCTH, B TOM 4Wcle Tpsmas U oOpaTHas
MIPONOPLIMOHAIBHOCTH.

AJire0OpanvecKue BbIPaKEeHUs

IlepeMeHHBIE, 4YHCIIOBOE 3HAYEHHUE BBIPAKEHUA C MEPEMEHHOM.
JlonmycTumble 3HAa4Y€HHsI NEepeMEHHbIX. l[IpencraBieHue 3aBUCUMOCTH MEXKIY
BEIMYMHAMU B Buae Gopmyibl. Beruncienus no ¢opmynam. [IpeoOpazoBanue
OYKBEHHBIX BBIpQKEHUM, TOXJECTBEHHO pAaBHbIE BBIPAKECHUS, MpaBUia
npeoOpa3oBaHus CyYMM U TPOUW3BEICHUN, TpaBWia PACKPBITHUS CKOOOK W
pPUBEACHUS TIOJIOOHBIX CJIaraeMBbIX.

CBoliCTBa CTENEHU C HATYPaJIbHBIM OKA3aTEIEM.

OpHounenbl W MHorouwjieHel. (CrteneHb MHorouieHa. ClioxkeHHE,
BBIYUTAHUE, YMHOKEHUE MHOTOWICHOB. DPOpMyJIbl COKPAIEHHOTO YMHOKEHUSL:
KBaJpar CyMMBbl H KBaapaT pa3HocTu. DopMyna pa3sHOCTH KBaJgpaTOB.
PaznoxeHne MHOrOWIEHOB HA MHOKHUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUe, KOpEHb ypaBHEHHUs, MpaBuiia MpeoOpa3oBaHMs ypaBHEHMS,
PaBHOCUIIBHOCTh YPaBHEHUN.

JIluHeHOe ypaBHEHHE C OJJHOW NEPEMEHHOMW, YHUCIIO KOPHEW JIMHEWHOTO
YPAaBHEHMsI, PEUICHUE JMHEHHBIX ypaBHEHHU. (COCTaBIEHUE YpPAaBHEHUW IIO
YCJIOBHIO 3a7ja4uu. PeneHne TeKCTOBBIX 3a/1a4 C IOMOIIbIO YPAaBHEHUIA.

JIuneitHoe ypaBHEHHE C JIByMs NepeMeHHbIMH U ero rpaduk. Cucrema
IBYX JIMHEHWHBIX YyPaBHEHMM C JBYyMs IlepeMeHHbIMU. Pemenue cucrem



yYpaBHEHUH crOcoOOM MOACTAaHOBKHU. [IpuMepsl penieHus TEeKCTOBBIX 3a]1a4 C
MMOMOILBIO CUCTEM YPaBHEHHU.

DOyHKUNHA

Koopaunara Touku Ha npsmoi. UucinoBble mpoMexyTku. PaccrosHue
MEK1y ABYMS TOYKAMH KOOPIUHATHOU HPSIMOM.

[IpsimoyronbHas cuctema koopaunat, ocu OX u Oy. Abciucca u opauHaTa
TOYKM Ha KOOpPAMHATHOM miockocTu. Ilpumepsl rpadukoB, 3a1aHHBIX
dopmynamu. Urenue rpadukoB peanbHbIX 3aBUcHMOCTEN. [loHsATHE (yHKIUU.
I'padpux dynkuuu. CpoiictBa (ynkiuit. Jlunelinas dynkuus, e€ rpaduxk.
I'padux ¢ynkmum y = [X|. ['padudeckoe pemieHne JMHEHHBIX YpPaBHCHUH H
CUCTEM JINHEVMHBIX YPABHECHUM.

8 KUIACC

Yuciia v BBIYMCICHUSA

KBanpaTtHslii kopeHb u3 uucia. [loHsTHE 00 MpPpaMOHATIBLHOM YHCIE.
JlecsaTuunble IpUOIMIKEHUS UPPaLHOHAIBHBIX YUCEl. CaoilicTBa
apu(MeTHYeCKUX KBaJpaTHBIX KOPHEM M MX NPHUMEHEHHE K MpeoOpa3zoBaHUIO
YHUCJIOBBIX BBIPAXKECHUN U BEIYMCIICHUSAM. [[eICTBUTENBHBIC YHCIIA.

Crenenp c nenpiM mnokasarenemM M e€ cpoucrBa. CTaHOapTHas 3alKCh
qyuca.

AJire0OpanvecKue BbIPaKeHUs!

KBagparHeii TpéxuieH, pas3loKeHUE KBAApPaTHOrO TPEXWIEHA Ha
MHOHUTEIIH.

AnreOpandeckas apoOb. OCHOBHOE CBOMCTBO alreOpanyeckou apoowu.
CnoxxeHue, BBIYMTAHHE, YMHOXEHME, JeJieHHE aiureOpanyeckux apoOei.
PannonanbHbie BBIpaXEHUS U UX IPE0Opa30BaHKE

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, ¢Gopmysia KOpHEW KBaJApaTHOIO YpPaBHEHHS.
Teopema Bwuera. Pemenue ypaBHEHUM, CBOIAIIMXCS K JIMHEHHBIM W
KkBagpaTHbIM. [IpocTeiiue npoOHO-paIiioHaIbHBIE YPAaBHECHHUS.

I'padmyeckas uHTEepHpeTalds YpaBHEHMHA C JBYMs MEPEMEHHBIMH U
CHUCTEM JIMHEMHBIX yYpPaBHEHUW C JABYMsI NE€peMEHHbIMU. [Ipumepsl perieHus
CUCTEM HEJIMHENHBIX YPAaBHEHUH C ABYMS IIEPEMEHHBIMU.

Perienne TeKCTOBBIX 3a/1a4 aNreOpandecKuM CrocoooM.

HucmoBble HeEpaBeHCTBA M UX CBoWcTBa. HepaBeHCTBO ¢ ongHOM
nepeMeHHONW. PaBHOCHMIBHOCTE HEpaBeHCTB. JIMHENHbIE HEPABEHCTBA C OJHOU
nepeMeHHO. CUCTEMBI IMHEWHBIX HEPABEHCTB C OJHOW MTEPEMEHHOM.



DOyHKIUU

[lonsite ¢ynkmuu. OOnacTh OMpeneiaeHuss U MHOXKECTBO 3HAYCHUM
¢bynkuuu. CiocoObl 3a1anus PyHKITUH.

I'paduk dynkiuu. Urenue cBoricTB PpyHkiuu mo e€ rpaduky. [Ipumepsl
rpa@ukoB QYHKIHM, OTPaXKAIOIMIUX PEeATIbHBIE MPOIECCHI.

OYHKIMY, OMKCHIBAIONIME MPIMYI0 M OOpaTHYIO MPONOPLUHUOHATBHBIC
3aBucHUMOCTH, nX rpadukn. Oymxmmm y = X2, Yy = X3, y = X, y=|x].
['paduaeckoe pereHne ypaBHEHUN U CUCTEM YPAaBHCHHM.

9 KIIACC

Yuciaa 1 BBIYUCTCHUSA

PanyonanbHple  4ucna, UPpALMOHAIBHBIE  YHUCIA, KOHEYHBIE U
OECKOHEUHbIE JAECSATUYHBIE ApoOH. MHOXKECTBO JI€HCTBUTENIBHBIX YHCEl,
JNEUCTBUTENbHBIE YHUCIA KaKk OECKOHEUYHbIE JecATUYHBbIe ApoOu. B3ammuo
OIHO3HAYHOE COOTBETCTBHE MEXKIY MHOKECTBOM JICWCTBUTEIBHBIX YUCEN H
KOOPAMHATHOM IIPSMOM.

CpaBHeHHE JAEMCTBUTEIBHBIX YHUCEN, apUPMETHUECKUE JIEHCTBUSA C
NENCTBUTENBHBIMU YUCIIAMU.

Pa3mepsl 0OBEKTOB OKpYKAOUIErO0 MHUpPA, JJIUTENBHOCTH IMPOLIECCOB B
OKPY’KAIOILEM MUDE.

[TpuOnmxk€HHOE  3HAYEHWE  BEIMYMHBI, TOYHOCTb  NPUOIUKEHHUS.
Oxpyrnenue yncen. [Ipuknika 1 OLeHKa pe3ylabTaTOB BBIUNCICHUN.

YpaBHeHMs U HEPABEHCTBA

JIuneliHOE ypaBHEHME. Penienne ypaBHEHHM, CBOJSIIMXCS K IUHEUHBIM.

KBanmparnoe ypaBHenue. PemeHne ypaBHEHMH, CBOISIIMXCA K
KBaJgpaTHbIM. bukBanparHoe ypaBHeHue. [Ipumepbl pelieHus ypaBHEHUU
TPEThEN U YETBEPTOM CTEIIEHEN PA3I0)KEHUEM HA MHOKUTEIU.

Pemenne apoOHO-panimoHAIbHBIX YpaBHEHUN. PelieHne TeKCTOBBIX 3a/1ay
anreOpanyecKkuM METOJIOM.

VYpaBHeHue ¢ AByMsI IEPEMEHHBIMH U ero rpaduk. Pemenue cuctem aByx
JVUHEWHBIX YPaBHEHUM C JByMs IlepeMeHHbIMU. Pemienue cucrem aByx
YpPaBHEHUW, OJHO M3 KOTOPBIX JIMHEMHOE, a APYroe — BTOPOU CTEIICHMU.
['padpuueckas uaTEpHpETALIM CUCTEMbBl YPABHEHHUM C IBYMS TEPEMEHHBIMHU.

Pemennie TEKCTOBBIX 3a/1a4 ajIre0panyeckuM crocoooM.

HucoBble HEPAaBEHCTBA U UX CBOWCTBA.

Pemenne nMHENHBIX HEPABEHCTB C OJHOM MepeMeHHOM. Pemenne cucrem
JIMHEHHBIX HEPAaBEHCTB C OJHOW IIepeMEHHOM. KBaapaTHble HEpaBEHCTBA.



['padmyeckas mMHTEpIpeTallis HEPABEHCTB U CHUCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMH.

DOyHKUNHA

KBanpatuunas ¢ynknus, e€ rpaduk u cpoiictsa. [lapabona, koopanHaThI
BEPIIHHBI TapadoJIbl, OCh CAMMETPUHN TapadOJIbL.

Ipaduxu pyrxmit: Y = kx, y =kx + b, y = k/x,y =x3,y =X, y = |X| , u
MX CBOMCTBA.

Yucii0BbIe NOCTIEA0BATEILHOCTH M IIPOrPECCHHU

[lonsiTHE YMCIOBOW MOCIENOBATENBHOCTU. 3aJaHUE MTOCIIEI0BATEIbHOCTH
peKyppeHTHOM dhopmyioii u Gpopmysoit N-ro uieHa.

ApudmeTrrueckas U reomeTpudeckas mnporpeccuu. @opmyssl N-ro 4yieHa
apu(PpMETUYECKON U T€OMETPUUECKON MPOTrPeCcCuid, CyMMbI IIEPBBIX N YICHOB.

N300paxkeHre 4aeHOB apU(PMETHUECKON M M€OMETPUYECKON MPOTPECCHid
TOYKAMHU Ha KOOPAWMHATHOM IJIOCKOCTU. JIMHEWHBIN U 9KCITOHEHIUAJIBHBIA POCT.
CI10KHBIE TPOLICHTHI.



IHNIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA T[POI'PAMMDBI
YYEBHOI'O KYPCA «AJIT'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE Pe3yJbTaThbl OCBOCHHSI MPOTPaMMBI y4eOHOTO Kypca
«Anrebpa» XapaKTepu3yrTCs:

1) maTpuoTnyeckoe BOCIMTAHUE:

NPOSIBIECHUEM HHTEpPEcCa K TMPOUNUIOMY W HACTOSIIEMY pPOCCHUUCKOMN
MaTeMaTUKH, LIEHHOCTHBIM OTHOIICHHMEM K JIOCTMKEHHUSIM POCCHUICKHUX
MAaTEMATUKOB U POCCUICKON MaTe€MaTUYE€CKOW IIKOJIbI, K UCIOJIb30BAHUIO ITUX
TOCTUKEHUN B IPYTHX HayKax U MPUKIAAHBIX chepax;

2) rpakIaHCKOe M TyXOBHO-HPABCTBEHHOE BOCIINTAHHE:

TOTOBHOCTBIO K BBINOJTHEHUIO O0S3aHHOCTEH TpaklaHWHA W peau3aiiu
€ro mpas, MPEACTaBICHUEM O MATEMAaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHMUS
pPa3IMUHBIX  CTPYKTYp, SBICHHUM, TMPOUEAYp TPAKIAHCKOTO 0OIIecTBa
(HammpuMep, BBIOOPBI, OMPOCHI), TOTOBHOCTBHIO K OOCYXICHHUIO STUYECKHUX
npo0sieM, CBS3aHHBIX C MPAKTUYECKHUM TPUMEHEHUEM JOCTIKECHUNM HAyKH,
OCO3HAHHEM BaXXHOCTH MOPAJIbHO-3TUUYECKUX MPUHIIUIIOB B JEATEIBHOCTH
YYEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAHOBKOW Ha AaKTUBHOE YYacTH€ B pEUICHWU MPAKTUYECKUX 3aaad
MaTeMaTU4YEeCKOW HANpaBJIEHHOCTH, OCO3HAHWEM BAXKHOCTH MAaTeMaTHYECKOTrO
o0pa3oBaHMs HAa MPOTSHKEHUU BCEH KU3HU JJISl YCIEITHON MpodeccuoHaIbHOM
JEATEeIbHOCTU U Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM WHIUWBUAYAJbHOW TPACKTOPUU OOpa3oBaHUS U KU3HEHHBIX
MJIAHOB C YYETOM JTMYHBIX MHTEPECOB U OOIIECTBEHHBIX MMOTPEOHOCTEH;

4) 3cTeTH4ecKoe BOCIMTAHME:

CIIOCOOHOCTBIO K OSMOIMOHAIBPHOMY M JCTETHUYECKOMY BOCIPHUSITHIO
MaTeMaTHYECKUX OOBEKTOB, 3aja4, PELICHUM, PacCyX ICHUU, YMEHUIO BUJICTh
MAaTEMaTHYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NMO3HAHUSA:

OpUEHTalMEld B [IEATEIIBHOCTM HA COBPEMEHHYIO CHUCTEMY HAyYHBIX
peACTaBIeHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSX PA3BUTHS UEJIOBEKA, MPUPOIBI
U 00lIecTBa, MOHUMAHUEM MaTEMaTUYECKON Hayku Kak cepbl 4eI0oBEUECKOM
NEATEIIbHOCTH, 3TAlOB €€ Pa3BUTHUS U 3HAYMMOCTH U1 PA3BUTHUS LIMBUIIU3ALNHY,
OBJAJCHUEM SI3bIKOM MaTE€MaTUKM W MATEeMaTUYECKOM KyJIbTypoOM Kak



CPEICTBOM TIO3HAHWUS MHUpPA, OBJAJACHHEM MPOCTCUIIMMHU  HABBIKAMH
HCCIIEI0BATEIIbCKOU IEATeTLHOCTH;

6) duzuyeckoe BocnuTaHue, (POPMUPOBAHUE KYJIBTYPbI 310POBbSI U
IMOILMOHAJILHOTO 0JIaronoyums:

TOTOBHOCTBHIO TIPUMEHSTh MAaTEMAaTHUECKHE 3HAHHWS B MHTEPECAX CBOETO
3II0POBBS, BEICHHUS 3I0POBOTO oOpa3a JKW3HH (370POBOE THUTAHUE,
cOalaHCUPOBAHHBI PEXUM 3aHATUH M OTIbIXa, peryjsapHas Qu3ndeckas
AKTUBHOCTB), C(hOPMUPOBAHHOCTHIO HaBbIKa pedJIEKCUH, MPU3HAHHUEM CBOETO
IpaBa Ha OIIMOKY M TAKOT0 ke MpaBa JPYroro 4eJI0BeKa;

7) 3K0JIOTHYeCKOe BOCIIMTAHUE:

OpYCHTalMel Ha TMPUMEHECHHWE MaTEMaTHYCCKUX 3HAHWUW JI pPEIIeHUS
3a/1ay B 00JIACTH COXPAHHOCTU OKPY>KAIOIICH Cpe/ibl, INIAHUPOBAHUS MTOCTYTIKOB
U OLIEHKH WX BO3MOXKHBIX IMOCJEACTBUI JIJIsl OKPYKAIOUIEH Cpe/ibl, OCO3HAHUEM
TII00ATBHOTO XapaKTepa KOJOTHUSCKHUX MPOOJIEM U MyTeH UX PEIICHNUS;

8) apmanTamusi K W3MEHSOIIMMCS YCJIOBHUSIM COUMAJIBHOH U
NPUPOIHOM Cpeabl:

TOTOBHOCTBIO K JICUCTBUSIM B YCIIOBHUSIX HEOINPEACIEHHOCTH, TOBBILIEHUIO
YPOBHSI CBOEM KOMIIETEHTHOCTH Ye€pe3 MPaKTUUYECKYIO0 JIEeITebHOCTh, B TOM
9JUCJIe YMEHHWE YUYWTBCS Y JAPYTHX JIOACH, NpuoOpeTratb B COBMECTHOM
JIeSATETLHOCTH HOBBIC 3HAHWS, HABBIKK W KOMIICTCHITMH U3 OTBITA APYTHX;

HEOOXOMUMOCTBIO B (OPMUPOBAHMHM HOBBIX 3HAHWM, B TOM YHCIIE
dbopMyIUpOBaTh WIEH, MOHATHS, THIOTE3bl 00 OOBEKTaX M SBJICHUSIX, B TOM
YHUCJIe paHee HEM3BECTHBIX, OCO3HaBaTh JCHUIUTHI COOCTBEHHBIX 3HAHHU U
KOMITETCHTHOCTEH, TNIAHUPOBATh CBOE pPa3BUTHE;

CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYID CHUTYyaIlMIO, BOCIPUHUMATH
CTPECCOBYIO CUTYAIMI0 KaK BBI30B, TPEOYIOIIMI KOHTPMEP, KOPPEKTUPOBATH
MPUHUMAEMBbIE PeIIeHUs U JEHUCTBUSA, (POPMYyTUpPOBATH M OIICHUBATH PUCKU U
NOCJIeICTBUS, (POPMUPOBATH OIBIT.

METANPEAMETHBIE PE3YJIBTATHI

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHS
ba3oBble Jiornueckue aeiicTBUA:

e BBISBIATH u XapaKkTepru30BaTh CYILIECTBEHHbIE MPU3HAKU
MaTeMaTU4eCKnX 0OBEKTOB, MOHSATUMN, OTHOIICHUN MEXy MOHATUIMH,
bopMynrpoBaTh OTIPEEIICHUS NOHSTUH, YCTaHaBJIMBATh

CYIIIECTBEHHBINH MPU3HAK KJacCU(UKAIIMKA, OCHOBAHMS Is1 0000IIEeHUS
U CPaBHEHMS, KpUTEPUHU ITPOBOAMMOTO aHAJIN3a;



e BOCIPUHUMATH, (HOPMYITUPOBATH ¥ MPEOOPA3OBHIBATH CYKICHHS:
YTBEpPJUTEIbHbICE U OTpPULATEIbHbIC, CAMHUYHbIC, YaCTHbIE U OOIIUE,
YCIJIOBHBIE;

e BBISBIATH MATEMATHYECKHE  3aKOHOMEPHOCTH, B3aUMOCBSI3H U
nmpoTtuBopedrss B (aKTaxX, MAaHHBIX, HAOMIOMCHUSX W YTBEPKICHUSX,
npeajiaraTtb  KPUTEpUM Uil BBIABJICHHUS  3aKOHOMEPHOCTEU W
IIPOTUBOPECUHH;

e JICJIaTh BBIBOJIBI C HCIIOJb30BAHUEM 3aKOHOB JIOTHMKH, EIYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKJIOUECHHUH, YMO3aKIIFOUEHUH IO aHAJIOTUH;

e pa3bupaTh JOKA3aTEIbCTBA MATEMATUUYECKUX YTBEPKICHUM (TIPsSMbIEC U

OT  MPOTUBHOIO),  MPOBOJUTH  CAMOCTOSATEIIBHO  HECJIOXKHBIE
JI0Ka3aTeIbCTBA MaTeMaTUYECKUX ¢bakToB, BBICTPAaUBaTh
apryMeHTAIHIO, OPUBOJUTH  MPUMEPl U KOHTPIPHUMEDHI,

000CHOBBIBaTh COOCTBEHHBIC PACCYKICHUS;

e BBIOMpPATH CHOCOO perieHus y4eOHOM 3a7auyu (CpaBHUBATH HECKOJIBKO
BAPUAHTOB pEUICHUS, BBHIOMPATh HamOoJee MOAXOMAIIMI ¢ Yy4ETOM
CaMOCTOSTENILHO BBIICTICHHBIX KPUTEPHUEB).

ba3zoBble ucciaeaoBare/bCKue 1eiCTBUA:

e HCIOJIb30BAaTh  BOMPOCHI KaK  HCCIEIOBATEIIbCKUM  HWHCTPYMEHT
Mo3HaHusA, GOpPMYJIHUPOBATH BOIMPOCH], (GUKCUPYIOIIUE MPOTHUBOPEUHE,
npo0ieMy, CaMOCTOSITEIbHO YCTaHaBJIMBaTh HCKOMOE U JaHHOE,
dbopMHUpOBATH TUMOTE3Y, APTYMEHTUPOBATH CBOIO TIO3UINIO, MHEHUE;

e TMPOBOJUTH IO CAMOCTOSTEIHLHO COCTaBICHHOMY IUIAHY HECIIOKHBIM
OKCIIEPUMEHT,  HEOOJBIIOE  HCCIEIOBAaHHE IO  YCTAHOBJICHUIO
OCOOCHHOCTEHl MaTeMaTHYeCKOro OOBEKTa, 3aBHUCUMOCTECH OOBEKTOB
MEXTy COOOM;

e CaMOCTOSITENBHO  (OPMYIUPOBATH OOOOIIEHWS] W  BBIBOJBI  IIO
pe3yJbTaTaM MPOBEAEHHOTO HAOJIIOACHUS, MCCIEIOBAHUS, OIICHUBATh
JIOCTOBEPHOCTH MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJAOB U O00O0IICHUI;

e TIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MpoIllecca, a TaKXKe BHIABUTATH
MIPEANOIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora c nndopmanueii:

e BBIABJISITH HEJOCTATOYHOCTH M W30BITOYHOCTH WH(MOPMAIUH, JaHHBIX,
HEOOXOIUMBIX JIJIS PELICHUS 3a/1auu;

e BBIOMpaTh, AaHATU3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH
UH()OPMAITUIO PA3TUIHBIX BUIOB U (JOPM MIPEICTABIICHHUS,



BbIOMpaTh (hopMy mpeAcTaBieHUs HHPOPMAIMH W WIUTIOCTPUPOBATH
pelaeMble 3aaddl CXeMaMH, AMarpaMMaMH, MHOW Tpadukoil u ux
KOMOHMHAIIUSIMU,

OLIEHMBATh HAJEXHOCTh MH(POPMALIMU MO KPUTEPHUSIM, IPEII0KEHHBIM
YUUTEIEM WU CPOPMYTUPOBAHHBIM CAMOCTOSTEIBHO.

KOMMyHHKaTHBHbIe YHUBEPCAJIIBHBIC y‘leﬁHble HeﬁCTBHHZ

BOCIIpUHUMATh U (POPMYIMPOBATH CYXJIEHUS B COOTBETCTBUH C
YCIOBUSIMU U ILEJIIMU OOLIEHMSI, SICHO, TOYHO, TPAaMOTHO BBIpaXkaTb
CBOIO TOYKY 3pEHUS B YCTHBIX U IHMCBMEHHBIX TEKCTaX, J1aBaTh
MOSICHEHUSI TI0 XOJy PELICHHs 3a/1auyd, KOMMEHTHUPOBATH MOJYyYEHHBIN
pe3ynbTar;

B X0Ji¢ OOCYXJEHMs 3aJaBaTh BOIIPOCHI MO CYILIECTBY OOCY>KIaemMou
TEMBI, IPOOJIEMBI, pelIaeMoi 3a/1aul, BbICKa3bIBaTh UJCH, HallCJICHHbIE
Ha TIOMCK pEUIEHUs, COIMOCTABJISATh CBOM CYXKIEHUA C CYXICHUSIMU
IPYrUX YYaCTHUKOB JHAJIOTa, OOHApYXUBATh pa3IMuU€ U CXOACTBO
MO3ULIUNA, B KOPPEKTHOU (opme (POpMyIHpOBaTh pa3HOTIACUs, CBOH
BO3paXXCHUS;

OpEICTaBISATh  pe3yJbTaThl  PELIEHUS  3a/Jayd, OSKCIEPUMEHTA,
UCCJIEIOBaHMs, TPOEKTa, CaMOCTOSITENbHO  BbIOMpaTh  (dopmar
BBICTYIUIEHUSI C Y4Y€TOM 3aJady TMpe3eHTalUd U OCOOEHHOCTEU
ayJIUTOpUH;

NOHMMaTh W  HCIOJIb30BaTh  MPEUMYLIECTBA  KOMaHAHOW U
WUHAMBUYAJIbHOM PaOOThl MPH pPELICHUH Y4eOHBIX MaTeMaTHUECKHUX
3azay;

NpUHUMATh  LIeJlb  COBMECTHOW  JIEATENbHOCTH,  IUIAaHUPOBATH
OpraHu3allMi0 COBMECTHOW paboOThl, pachpenensTh BHABI padoT,
JIOTOBApPUBATHCA, 00CYKAaTh MPOIECC U PE3yNIbTaT padoThl, 0000mAaTh
MHEHUS HECKOJIBKUX JIIOJICH;

y4acTBOBaThb B TPYNINOBBIX (opmax paboTel (0OCyKIaeHus, OoOMeH
MHEHUSMH, MO3TOBBIE IITYPMBbl M JAPYTHE), BHIIOJHITH CBOK YacTh
paboThl W KOOPAMHUPOBATH CBOM JACUCTBUS C JPYTMMH YICHAMU
KOMaH/Ibl, OIIEHMBATh Kaue€CTBO CBOEr0 BKJaJa B OOLIUI MPOIYKT IO
KpUTEPHUSIM, CHOPMYITUPOBAHHBIM YUaCTHUKAMHU B3aUMOJICHCTBHSI.

PeryisiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS
Camoopranusanus:

CaMOCTOSITENIbHO COCTaBIIAITh IUIAH, ajJrOPUTM pEHIeHHs 3agauu (WiIu
€ro 4acTh), BBIOMpaTh CHOCO0 pemeHuss ¢ Y4ETOM HUMEIOMINXCS



pPECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ yu€TOM HOBOM MH(OPMALINH.
CaMOKOHTPOJIb, IMOLIHOHAJIBHBIN HHTEJICKT:

e BIAAETh crnoco0aMu CaMONPOBEPKH, CAMOKOHTPOJIA Ipoliecca U
pe3yJbpTara peleHnsl MaTEMaTHIECKOM 3a/1a4u;

e TMPEABUAETH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPHU PEIICHHUH
3a/1a4yd, BHOCHUTb KOPPEKTHBBI B JESATEIBHOCTH HAa OCHOBE HOBBIX
0OCTOSTENBCTB, HAWIEHHBIX OLUIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

e OLECHMBATh COOTBETCTBHE pe3yibTaTa MACSATEIBHOCTH IIOCTABICHHOU
UEIM W YCIOBHSM, OOBSICHATH NPUYMHBI JOCTHKEHUS  WIH
HEJOCTH)KEHUSI ~ LEJIW, HAaXOAWTh  OMMOKY, JaBaTh  OLIEHKY
IpUOOPETEHHOMY OIBITY.

HPEIMETHBIE PE3YJIBTATDI

K koniy oOyuyenuss B 7 kjacce 0Oy4arolmuics MOJIYYUT CIIETYIONTUE
MIPEAMETHBIC PE3YJIBTATHI:

Yuciia v BbIYMCTIEHUS

BrinonHsaTh, codeTas yCTHbIE MU MUCBMEHHBIE TPUEMBI, apuPMeTHIecKue
JIEUCTBUS C PAIlMOHAILHBIMU YHCIIAMH.

HaxonuTh 3HaYeHUs YHCIIOBBIX BBIPAKCHHM, MMPUMEHATH Pa3HOOOpa3HBIC
CrocoObl W TpHUEMBI  BBIYUCICHHWS 3HAYEHWW JPOOHBIX  BBIPAKCHHH,
coJiep KalluX OOBIKHOBEHHBIE U JECATUYHBIC JPOOH.

[TepexoauTh OT 0J1HOM (HOPMBI 3aMTUCH YUCET K IPYroi (IpeoOpa3oBbIBAThH
JECATUYHYIO TpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATUYHYIO, B
YaCTHOCTU B O€CKOHEYHYIO JECATUYHYIO IPOOh).

CpaBHHBATh M YIIOPSIIOYMBATH PAITMOHAILHEIC YHCTIA.

OKpyTasTh yucna.

BhBIMIONMHAT, TPUKUAKY ¥ OLEHKY pe3yjibTaTa BBIUUCICHUMN, OIICHKY
3HAYEHHUM YMCIIOBBIX BBIPAKEHUU. BBITOMHATH NEUCTBUS CO CTEIEHSMU C
HATypaJbHBIMH MOKa3aTEIIMHU.

[IpuMeHATh TpU3HAKA JICTUMOCTH, PpAa3IOKEHHE Ha MHOKUTEIH
HaTypaJbHBIX YUCE.

Pemate mpakTHKO-OPUEHTUPOBAHHBIC 3a7a4l, CBS3aHHBIC C OTHOIICHUEM
BEJIMYMH, TPOIOPIHMOHAILHOCTRIO BEJIWYWH, MPOIICHTAMH, WHTEPIPETUPOBATH
pe3ynbTaThl pelieHus 3ajad ¢ y4€TOM OrpaHUYEHUM, CBS3aHHBIX CO
CBOMCTBaMHU pacCMaTPUBAEMBIX OObEKTOB.

AJredpanyeckue BbIpaKeHHUsl



Hcnons3oBath  anreOpamdyeckyrd  TEPMHUHOJIIOTMIO W CHUMBOJMKY,
MPUMEHSTH €€ B IPOIIECCe OCBOCHHSI YI€OHOTO MaTepuaia.

HaxoauThs 3HaueHHs OyKBEHHBIX BBIPAKEHHUI MpU 3aJaHHBIX 3HAYEHMSIX
[IEPEMEHHBIX.

BoimonusaTe mpeoOpa3oBaHMs  LEJOTO  BBIPAKEHHUS B  MHOTOWICH
MPUBEICHUEM TOJJOOHBIX CIaraeMbIX, PACKPHITHEM CKOOOK.

BBINIONHATE YMHOKEHHME OJHOWICHA HAa MHOIOYIEH W MHOIOWIECHa Ha
MHOTOUJIEH, IPUMEHSTH (POPMYIIBI KBaJipaTa CyMMBbI U KBaJlpaTa pa3HOCTH.

OcCy1ecTBIATh Pa3IOKEHUE MHOTOYJIEHOB Ha MHOMKUTEIU C IOMOUIBIO
BBIHECEHUS 3a CKOOKM OOIIEro MHOXUTENS, TPYHNIUPOBKU CIAracMbIX,
npuMeHeHus: (OpMyJT COKPAIIEHHOTO YMHOKEHHS.

[IpumensTh TpeoOpa3oBaHUsT MHOTOWIEHOB JUISI PELIEHUS pa3iIMYHBIX
3a/1a4 U3 MaTeMaTUKH, CMEKHBIX IPEIMETOB, U3 PEAIBHON ITPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEW C HATYPaJIbHBIMU IOKA3aTEISIMU JUIS
peoOpa3oBaHUsl BEIPAKCHUH.

YpaBHeHMs U HEPABEHCTBA

PemaTe nuHENHBIE YpaBHEHUS C OQHOW IIEPEMEHHOM, IPUMEHSS ITpaBUia
nepexona OT HCXOAHOTO YPaBHEHMS K PAaBHOCUIBHOMY eMy. IIpoBepsrs,
ABJISIETCA JI YUCIIO KOPHEM YPaBHEHUS.

[IpumensaTh rpaduueckrie METOAbl MPU PEIICHUN JTUHEUHBIX YPABHEHUHN U
UX CUCTEM.

[lonGupars mpuMmepsl map 4YMCeN, SBJISIOUIMXCS PELICHUEM JIMHEHHOTro
YPaBHEHUS C ABYMsI IEPEMEHHBIMU.

CtpouTh B KOOPJAMHATHOM MJIOCKOCTU TpauK JMHEHHOrO ypaBHEHUS C
IBYMSI NMEPEMEHHBIMH, MOJb3YSACh T'paUKOM, NPUBOAUTH NMPHUMEPHI PEIICHUS
YpaBHEHHUS.

Pemars cucremsl ABYX JIMHEHMHBIX YPaBHEHUW C IBYMs IIEPEMEHHBIMH, B
TOM 4uciie TpadUuyecKH.

CocrtaBisaTe M pemaTh JUHEHHOE YPAaBHEHUE WIM CHCTEMY JIMHEWHBIX
YPAaBHEHHI II0 YCJIOBHUIO 3aJayd, HHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a1a4M MOJy4EHHBIN pe3yJIbTart.

DOyHKIUU

N3o0paxkath Ha KOOPJAMHATHOM TIPSIMOW TOYKH, COOTBETCTBYIOIIUE
3aJIaHHBIM KOOPAMHATaM, JIy4d, OTPE3KH, MHTEPBAJIbI, 3alIMChIBATh YUCIIOBBIC
MIPOMEXKYTKH Ha alNredpandeckoM si3bIKe.

OTMeyaTp B  KOOPAMHATHOW IUIOCKOCTM TOYKM IO  3aJaHHBIM
KOOpAMHATaM, CTPOUTh Trpapuku JUHEHHBIX GyHKIUNA. CTpouTh rpaduk

byHKIUU Y = [X].



OnuceiBaTh € TOMOIIBIO (YHKIUN H3BECTHBIE 3aBUCHUMOCTH MEXIY
BEJINYMHAMU: CKOPOCTb, BPEMs, PACCTOSIHUE, LIEHA, KOJIMYECTBO, CTOMMOCTS,
IPOU3BOAUTEIBLHOCTD, BpEMsI, 00bEM padOTHI.

HaxoauTs 3HaueHue GyHKIUH 110 3HAYEHUIO €€ apryMEHTA.

[Tonnmats rpaduueckuii cmocoO MpeacTaBiICHHs U aHaIM3a HHPOpMAIIHIH,
U3BIIEKATh W HMHTEPIPETUPOBATh HWHGOPMALMI0O U3 TPadUKOB peabHBIX
IIPOLIECCOB U 3aBUCUMOCTEM.

K kxoHiy oOydyenuss B 8 kuacce oOydaromuiics MOIYYUT CIEIYIOIINE
IIPEIMETHBIE PE3YJIbTATHI:

Yuciia u BBIYMCTICHUS

Hcnonp30BaTh HaYaIbHBIE IPEACTABICHNS O MHOXKECTBE AEMCTBUTEIIBHBIX
qyucea JJIi  CPaBHEHUs, OKPYIJIEHUS UM  BBIYMCIEHUH, M300pakaTh
JNEHUCTBUTEIIBHBIE YMCiIa TOYKAMH Ha KOOPAUHATHON IIPSIMOIA.

[IpuMeHATh MOHATHE APUPMETUUYECKOTO KBAJAPATHOTO KOPHS, HAXOAMTH
KBaJpaTHbIE KOPHU, UCIOJIb3YsI P HEOOXOJIMMOCTH KaJbKYJISTOP, BBIIOIHATh
npeoOpa3oBaHUs BBIPAXKEHUH, COAEpKAIIUX KBAApPATHBIE KOPHH, HCIOJIb3YS
CBOMCTBA KOPHEW.

Hcnonp30Bath 3anucu OOJIBIINX U MAJIBIX YHCEI C TOMOUIBbIO JECITHUHBIX
npoOeii u creneneit yucna 10.

AJire0panvecKue BbIPaKEeHUs!

[IpuMeHATh TMOHATHE CTENEHW C LEIbIM II0KA3aTEJIEM, BBIIOIHAThH
peoOpazoBaHus BEIPAKEHUM, COIEPIKALUX CTENEHH C LEIbIM TIOKa3aTeJIEM.

BbINONMHATE TOXAECTBEHHbIE MPe0Opa30BaHMsl pAllMOHAIBHBIX BhIPAXKEHUN
Ha OCHOBE MPaBWJI ACHCTBUI HAJ MHOTOYJIEHAMH U alredpandyecKuMu ApoOosiMu.

PacknanpiBaTh KBaIpaTHBIN TPEXUIIEH HA MHOKUTEIIH.

[TpumensTh MpeoOpa3zoBaHUs BBIPAKEHUH JJIs pELIeHUs pa3InYHbIX 3aj1a4
Y3 MaTEMaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEATbHON MTPAKTHUKHU.

YpaBHeHUS U HEPABEHCTBA

Pewate nuHelHbIE, KBApATHbIE YPABHEHUS U pallMOHAIbHbIE YPAaBHEHMS,
CBOJSIIMECS K HUM, CUCTEMBI JIBYX YPaBHEHUM C ABYMS IEPEMEHHBIMH.

IIpoBoaUTE MpOCTENUIINE UCCIEAOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUU,
B TOM YHCJI€ C IPUMEHEHUEM TpaduyecKuX IMpeacTaBieHUI (ycTaHaBIUBATh,
UMEET JIM YpaBHEHHWE WJIM CUCTEMAa YPAaBHEHUM PELICHUS, €CIM HUMEET, TO
CKOJIbKO, U TpoYee).

[TepexoauTs OT ciioBecCHOU (POPMYTUPOBKHU 3adauu K €€ anreOpandecKkon
MOJENN C IIOMOLIBIO COCTAaBJICHHsS YPAaBHEHHs WM CUCTEMbl YPaBHEHUH,
MHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJaud MOJYyYEHHBIN
pe3ynbTar.



[IprMeHSITh CBOWMCTBA YHCIIOBBIX HEPABEHCTB ISl CPABHEHMS, OLECHKHU,
pelIaTh JIMHEWHBIE HEPABEHCTBA C OJIHOW MEPEMEHHOW W UX CUCTEMBI, JaBaTh
rpa@uyuecKyo HIJUTIOCTPAIMI0O MHOXKECTBA pEIICHU HEPABEHCTBA, CHUCTEMBbI
HEPaBEHCTB.

DOyHKIUU

[ToruMaTh 1 UCTIOIL30BATh (PYHKITMOHAIBHBIC IOHATHS U S3BIK (TEPMUHBI,
CUMBOJIMYECKHE 0003HAUYEHHUS), ONPEACNIATh 3HaUYeHUE (PYHKIUHU MO0 3HAUCHUIO
apryMeHTa, ONpeAesaTh CBOMCTBA PYHKIMU IO €€ rpaduKy.

Ctpouts rpaduku 3J1eMeHTapHBIX (YHKIIUIA BUIA:

y = kiIx,y = %2,y = x3,y = |X|, Y = VX, OIHCBIBaTh CBOICTBA YHCIOBOI
byHKIuM 110 €€ rpaduky.

K konmy oOyuenuss B 9 kjacce oOy4aromuics MOJMYYUT CIIETYIONTUE
IIPEAMETHBIE PE3YIIbTATHI:

Yucsia 1 BBIYUCICHUSA

CpaBHMBATH M yHOPSAOYUBATH PATMOHAIBHBIE U UPPALUOHAIBHBIE YUCTIA.

Breimonuare apudmernueckue ACHCTBHUS C pallMOHAIBHBIMU YHUCJIAMU,
coueTass YCTHbIE W IHCbMEHHBIE TIPUEMBI, BBINOJHATh BBIYUCICHUS C
UPpALMOHATBHBIMU YUCIaAMHU.

Haxonuth 3HaueHHs CTENEHEW C MEIbIMU MOKAa3aTeIsIMU W KOPHEH,
BBIYUCIISITh 3HAYEHHS] YUCIIOBBIX BBIPAKCHUM.

OKpyriare ACHCTBUTEIBHBIE YKCIA, BBINOJHATH MPUKHUIAKY PpeE3yiabTara
BBIUMCJICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUM.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHbIE U KBaJpaTHBIC YPABHEHUS, YPABHEHUSI, CBOJAIIMEC K
HUM, POCTENIIINE TPOOHO-pAllMOHATIbHBIC YPABHEHUS.

Pemats cucTembl IBYX JIMHEMHBIX YPAaBHEHUU C ABYMSI IEPEMEHHBIMH U
CUCTEMBbl JBYX YpaBHEHMH, B KOTOPBIX OJHO YpPaBHEHUE HE SIBISETCS
JIMHEUHBIM.

Pemate TekcTOBBIE 3ajauM anreOpanvyeckuM CHocoOOM C TOMOIIBIO
COCTaBJICHUSI ypAaBHEHUA WJIM CHUCTEMBbl JIByX YpPAaBHEHUH C JByMA
[IEPEMEHHBIMU.

IIpoBoaUTE MpOCTENUIINE UCCIEAOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUHU,
B TOM YHCJIe ¢ NMPUMEHEHUEM rpadUuuecKux MpeJCTaBICHUN (yCTaHABIUBATD,
MMEET JIM YPAaBHEHUE WM CHUCTEMAa YPABHECHUH PEUICHUS, €CIU HMEET, TO
CKOJIbKO, U TpoYee).

Pemarp nuHeiHble HEpaBEHCTBA, KBaJpaTHbIE HEPAaBEHCTBA, M300pakaTh
pEIICHUE HEPABEHCTB HA YMCIIOBOW MPSMOM, 3aIIUCHIBATh PELIEHHUE C TOMOLIBIO
CHUMBOJIOB.



Pemate cucCTeMBl JIMHEMHBIX HEPABEHCTB, CHUCTEMBI HEPABEHCTB,
BKJIFOYAIOIIME KBAJPATHOEC HEPABEHCTBO, H300pa)kaTh pEIICHUE CHUCTEMBbI
HEPABEHCTB HA YKCJIOBOM TMPAMOM, 3alUCHIBaTh PEIICHUE C TMOMOIIBIO
CHMBOJIOB.

Hcnonbs30BaTh HEPAaBEHCTBA MIPU PELICHUU PA3JIMYHBIX 3a7a4.

DOyHKIUU

Pacno3naBaTh ¢GyHKIMM M3y4eHHBIX BHUJIOB. Il0Ka3bIBaTh CXeMaTHYECKU

pacIoIoKeHUe Ha KOOPIUHATHOM IIIOCKOCTH TpapukoB QyHKIui Buga: Y = KX,
y=kx+b,y=k/x,y=ax2 + bx + ¢,y =x3, y =X, y = [X|, B 3aBucumMocTH 0T
3HaYCHUH KO3()(OUIIMEHTOB, ONIMCHIBATH CBOMCTBA (PYHKIIHIA.

CtpouTth U U300pakaTh CXeMaTUYECKU rpaMKi KBaJAPATUYHBIX (DYHKIIHIA,
ONKCHIBATH CBOMCTBA KBAJIPATUYHBIX (PYHKIMI MO UX IpaduKam.

Pacno3naBaTh KBagpaTuyHyr0 (yHKIHIO 10 Qopmyse, NPUBOAUTH
OpUMEpPHI KBaIpaTUUHBIX (YHKIUN U3 peanbHON )KU3HU, (PU3UKU, TEOMETPUU.

Yucii0BbIe NMOCTIEA0BATEILHOCTH M IIPOrPEeCCHHU

Pacno3naBaTh apu(MeTHYECKyl0 M TE€OMETPUYECKYIO MPOTPECCUU IPHU
pa3HBIX CrocoOax 3aJaHusl.

BbINONMHATE BBIUMCIEHHMS C MCIOJNBb30BaHMEM (QOpMya N-ro 4jieHa
apu(pMETUIECKON U TEOMETPUUECKON MPOTPECCHid, CyMMbI MTEPBIX N UJICHOB.

N300paxaTh 4WiE€Hbl NOCIEIOBATENbHOCTH TOYKAMHU HAa KOOPIMHATHOM
MIJIOCKOCTH.

Pemate 3a1aum, CBSI3aHHBIE C YUCJIOBBIMU MOCIEI0BATEIBHOCTIMH, B TOM
quclie 3aJadyd M3 peaJbHOM KHU3HU (C MCHOJIb30BAaHUEM KaJbKYyJATOPA,
IU(POBBIX TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHUE
7 KUIIACC

KounuecTBO 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM nudpoBbIe
Ne i/l P Konrpoabnbie IIpakruueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
1 Uucna u BeruncieHus. PanonanbHble o5 1 bubnuorexa [JOK
qyycia https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
2 Anrebpanyeckue BhIpaXKeHUs 27 1 https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
3 Y PaBHEHHS H HEPABCHCTBA 20 ! https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
4 Koopawwatst u rpaguici. dynKitn 24 ! https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
> Tosroperne 1 06obmerme 6 . https://m.edsoo.ru/7f415b90
BIIEE KOJIMYECTBO HACOB I1
OBbII] 0) CTBO HACOBIIO 102 5 0

I[TPOTPAMME
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8 KVIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIie
Ne n/m P Kontpoabnbsie IlpakTuueckue (mupp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
1 Yucna u Beruncienus. KBagparusie 15 bubnuorexa [JOK
KOpHH https://m.edsoo.ru/7f417af8
9 Yucna v Berunciienns. CTEeHb ¢ eJIbIM 7 bubmuoreka [JOK
IIOKa3aTeneM https://m.edsoo.ru/7f417af8
3 AnreOpanyecKkue BhIpaKCHUSI. 5 1 bubnnoreka [JOK
KBanpaTHbiii TpEéxwieH https://m.edsoo.ru/7f417af8
4 AnreGpanyecKue BhIpaXeHHs. 15 1 bubnuotexa [JOK
Anrebpanueckas 1pooOb https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHCTBa. KBanpaTHbIe 15 1 bubnmnoreka [JOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 13 bubnmnoreka [JOK
yYpaBHEHUHU https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
7 .H 12 1
VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa httos://m.edsoo.ru/7fA17af8
bubmuorexa [JOK
8 DyHKui. OCHOBHEIE IOHATHS > https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
o 4
o yHKUHH. THCAOBLIE GyHKLHAH o https://m.edsoo.ru/7f417af8
10 [ToBTOpeHME 1 0000MIEHIE 6 1 bubnmorexa LIOK

https://m.edsoo.ru/7f417af8
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OBIIEE KOJIMYECTBO YACOB I1O0

102
[TPOTPAMME 0




9 KVIACC

KoanuectBo yacos JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposBbie)
Konrtpoabubie IIpakTuueckue
n/n MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 Yucina u BerunciieHus. /lelicTBuTenbHbIE 9 bubnuorexa [JOK
qucia https://m.edso0.ru/7f419d08
5 YpaBHEHUS U1 HEPABEHCTBA. Y PABHEHUS C 14 1 bubnnoreka [JOK
OJHOM NIEPEMEHHOU https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnnoreka [JOK
YPaBHEHUH https://m.edso00.ru/7f419d08
bubmuorexa [JOK
4 VYpaBHenus u HepaBeHcTBa. HepaBeHcTBa 16 1 httos://m.edsoo.ru/7f419d08
bu6mmoreka [JOK
> Dy 16 1 https://m.edso0.ru/7f419d08
bu6nmoreka [JOK
6 YucIoBbIE OCIEN0BATEILHOCTHU 15 1 https://m.edsoo.ru/7f419d08
7 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS 18 1 bu6mmoreka [JOK
3HAHUHU https://m.edso0.ru/7f419d08
OBHLIEE KOJIMYECTBO YACOB I10 102 5 0

I[TPOTPAMME



https://m.edsoo.ru/7f419d08
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* MaTtemartuka. Anrebpa: 7-i kiacc: 6a30BbIi ypOBEeHb: yUeOHHK, 7 Kiacc/
MakapsrueB FO.H., Munatok H.I'., HemikoB K.W. u npyrue; nox pe.
TensikoBckoro C.A., AkimoHepHoe o0iectBo «M31aTenbcTBO
«IIpocsemienne»

* Maremartuka. Anrebpa: 8-i kitacc: 6a30BbIl YpOBEHB: yU€OHHUK, 8 Kiacc/
Makapsrues FO.H., Munatok H.I'., Hemikos K.W. u npyrue; nox pen.
TensikoBckoro C.A., AkimoHepHoe o01iecTBo «M3aaTenbeTBo
«IIpocBenienue»

* Maremartuka. Anrebpa: 9-i kitacc: 6a30BbIi ypOBEHB: yUeOHHK, 9 Kiacc/
Makapsrues FO.H., Munatok H.I'., Hemikos K.W. u npyrue; nox pen.
TensikoBckoro C.A., AkiuonepHoe o01iecTBo «M3aaTenbcTBO

«ITpocsenieHue»

METOJIUYECKUE MATEPHUAJIBI JJJIS1 YUYUTEJISA

Munmiok H.I'., HnsikoBa 1U.C. Anre6pa. Metoandeckue peKoMeHIaruu. 7
KJacc : yueo. mocobue s 001eoopa3oBar. opranuzamnuii - M. :
IIpocsenienne

Munatok H.I'., llneikoBa M.C. Anredpa. Metoauueckue peKOMEeH I, 8

KJace : yae0. mocobue miist 001meodpazoBar. opranuzanwii - M. :



IIpocsemenue

Munmiok H.I'., HInsikoBa U.C. Anre6pa. Mertoandeckue peKOMEeHIaum. 9
KJacc : yue0. mocobue Jis 001meoopa3oBar. opraausamnuii - M. :
[Ipoceemenue

Makapsrues FO.H., Munntok H.I'., CyBoposa C.b., [llnbikoBa 1.C. U3yuenue

anreOpsl B 7-9 kiaccax: nocobue s yuureneit - M. : [IpocBemienue

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET

bubmmoteka L{OK https://m.edsoo.ru/
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