MUWHHUCTEPCTBO NPOCBEIIEHUS POCCUMCKOM ®EIEPAIIUUA
MuuucrepcTBo o0pazoBaHusi H HaykH Pecny6iinku Xakacust

Yupasienue o6pazoBanus aiMuHHCcTpanuu Borpaackoro paiiona

Pecny6ankn Xakacusi

MBOY "Caparamckas COII "

PACCMOTPEHO

IIMO rymaHuTapHOTO U
€CTeCTBEHHO-
MaTeMaTH4ecKoro LUKia

&

[4

Kuckoposa A.C.
IMTpuka3z Ne 230
oT «29» aBrycra 2025T.

COI''TACOBAHO YTBEPXJIEHO
3amectuTenb qupekTopa  JIUpeKTo
o YBP / [J
£ ;’/ﬁm% / Karpuuesa E.I".
/ Epmosa [0.C. Ipukas Ne230
TTpukas Ne230 oT «29» aBrycra 2025T.

oT «29» aBrycra 2025T.

PABOYAS ITIPOTPAMMA

(ID 6077674)

y4eOHoro npeamera «Aareopa»

Ui obydarormxcs 7-9 KiaccoB

Caparam 2025



HOACHUTEJBHASA 3AIIMCKA

Anrebpa sBIE€TCS OJHMM W3 OIOPHBIX KYpPCOB OCHOBHOTO OOIIEro
oOpa3oBaHMs: OHa oOOecleuyrBaeT H3y4YEHHWE JPYrUX JUCLUUIUIMH, Kak
€CTECTBEHHO-HAYYHOTO, TaK MW TYMaHUTApHOTO IHKJIOB, €€ OCBOCHHUE
HEOOXOMMO JJIsi TPOJOJDKEHUS O0O0pa3oBaHWsA W B TOBCEIHEBHON JKU3HHU.
Pa3Butre y oOywaromuxcsi HaydHBIX MPEACTABICHUN O TPOUCXOXKICHUU U
CYIIIHOCTH ajreOpandeckux abCTpakIluil, Cloco0e OTpaKEHUsI MaTeMaTHIECKOM
HAyKOH SIBJICHHH W MPOIIECCOB B IIPHUPOE U OOIIECTBE, PO MATEMATHIECKOTO
MOJICIIUPOBAHUS B HAYYHOM TIO3HAHUU W B TIPAaKTUKE CIIOCOOCTBYET
(GOpMHpPOBAHHIO  HAYYHOTO  MHUPOBO33PEHUS U KA4ECTB  MBIIUICHHUS,
HEOOXOJMMBIX JUIsl aJamnTallii B COBPEMEHHOM IU(PpoBOM OOIIECTRBE.
N3yuenue anrebpsl oOecrieunBaeT pa3BUTHE YMEHHUs HaOJ0/1aTh, CPABHUBATH,
HAXOJUTh 3aKOHOMEPHOCTH, TPEOYET KPUTUYHOCTH MBIIIJIEHUS, CIIOCOOHOCTH
apTyMEHTHPOBAHHO OOOCHOBBIBATh CBOM JCHCTBHUS M BBIBOJBI, (hOPMYIUPOBATH
yTrBepkeHus. OcBoeHue Kypca anredpbl 00ecreurnBaeT pa3BUTHE JIOTHUYECKOTO
MBIIUICHAST OOYYalOMUXCs: OHW WCIOJB3YIOT JESTyKTUBHBIC M WHIYKTHUBHBIC
paccyxaeHus, o000IIeHNe U KOHKPETU3aIMI0, a0CTparupoBaHue U aHaJIOTHIO.
OOydeHue anreOpe MpeanoaraeT 3HAYUTEIBHBIM 00BEM CaMOCTOSTEIHHOM
JEATETLHOCTH OOYYAOIIMXCS, TOITOMY CaMOCTOSATEIBHOE pEIICHHE 3a/1a4
SABJISICTCS peaTu3alMen IeITeTbHOCTHOTO MPUHIIAIA 00YYEHUSI.

B crpyktype mporpammbl yueOHOTO Kypca «Anrebpa» mjii OCHOBHOTO
obmero o0pa3oBaHUS OCHOBHOE MECTO 3aHMMAIOT  COJEP)KaTeIbHO-
MeToAndeckue JmHuM: «Yucrma W BBIYMCICHUS», «AnreOpanmdeckue
BBIPOKCHUS», «YpaBHEHUS W HepaBeHCTBa», «DyHkrun». Kaxnmas u3 3TuX
CoJIepKaTeIbHO-METOIMUECKUX JIMHUM Pa3BUBACTCA HA MPOTHKEHUU TPEX JIET
M3Y4YEeHUS Kypca, B3aUMOJCHCTBYS C IPYTUMHU €ro JUHUSMU. B Xo1e n3ydeHus

y4eOHOrOo Kypca OOydalIIMMCs MPUXOJUTCA JIOTMUECKH PacCy>KIaTh,



HCIIOJIh30BaTh TEOPETHUKO-MHOKECTBEHHBIH SI3BIK. B CBSI3M C 3THM B MPOTpaMMy
yueOHOTO Kypca «Anredpa» BKJIIOYEHbI HEKOTOPbIE OCHOBBI JIOTHKH,
MIPEICTABJIICHHBIC BO BCEX OCHOBHBIX pa3feiax MaTeMaTHYeCKOro 0Opa3oBaHUS
U CIOCOOCTBYIONIME OBJQJACHUIO OOYYAIOIIMMUCS OCHOB YHHBEPCAJIHLHOTO
MaTeMaTu4yeckoro s3bika. CopaepKaTeabHOM M CTPYKTYpPHOH OCOOEHHOCTBIO
y4eOHOTO Kypca «Anredpay sIBISETCS €ro MHTETPUPOBAHHBIN XapaKTep.

Conepxanue nuHuUM «Yucina W BBIYMCICHUS» CIY>)KHUT OCHOBOM JJist
JTaNbHEMIIEr0  WM3Y4eHUss  MaTeMaTHUKHU, CIOCOOCTBYET  Pa3BUTHUIO Y
oOydJarommxcst  JIOTHYECKOTO0  MBINUICHHUS,  (OPMUPOBAHUIO  YMEHHS
M0JIb30BAThCSl AITOPUTMAMH, a TaK)Ke MPUOOPETCHHUIO MPAKTUYECKUX HABBIKOB,
HEOOXOJMMBIX JJIA TOBCECTHEBHOW XW3HU. Pa3BUTHE TOHATHS O YHCIE Ha
YPOBHE OCHOBHOI'O OOIIEr0o 0Opa3oBaHUsI CBSA3aHO C PANUOHAIBHBIMU U
UppallMOHATBHBIMM ~ YMCJIaMH,  (OPMUPOBAHUEM  MPEACTABICHHM O
JNEUCTBUTEILHOM YHUCJIE. 3aBEPIICHUE OCBOCHHS YHMCIOBOM JIMHUMA OTHECEHO K
cpeaHeMy oOIIeMy 00pa30BaHMIO.

Conepxanue JByX aireOpamdyeckux JUHUM — «AjareOpanueckue
BBIpAKEHUS» U «YPaBHEHUS U HEPABEHCTBa» CIOCOOCTBYET (hOPMUPOBAHUIO Y
oOydJaronmxcsi MaTeMaTUYecKoro ammapara, HeoOXOJMMOTro i pPEeIICHUS
3alad MaTEeMaTUKH, CMEXHBIX TPEIMETOB W MPAKTUKO-OPUECHTUPOBAHHBIX
3amauy. Ha ypoBHe ocHOBHOro oOImero oOpa3oBaHus Y4YeOHBIA MaTepual
TPYNIUPYyeTcs BOKPYT PallMOHAIBHBIX BBIpAXEHUH. AnreOpa TEeMOHCTPUPYET
3HAYCHHE MATEMATHKHU KaK S3bIKA IS TIOCTPOCHUS MAaTEMaTHYCCKUX MOJIEIICH,
OTHCaHMS MPOIIECCOB U SIBJICHUH peanbHOr0 Mupa. B 3amaun obyuenus ainredpe
BXOJIAT TAaKXe JalbHCHINEe pa3BUTHE aJTOPUTMUYCCKOTO  MBIIUICHHS,
HEO0OXOJMMOT0, B YACTHOCTH, JIJI OCBOCHUS Kypca MH(GOPMATHUKH, U OBJIAJICHUE
HaBBIKAMH JICTYKTUBHBIX paccyxiaeHuid. [IpeoOpazoBanne CUMBOJBHBIX (Dopm
CIOCOOCTBYET Pa3BUTUIO BOOOpaKEHHUsI, CIIOCOOHOCTEH K MaTeMaTHUUYeCKOMY

TBOPYECTBY.



Copepxxanne  (YHKIHMOHATbHO-TpAQUYECKOM JIMHUM  HAIEJICHO Ha
NOJIydeHHE OOydYaromuMucad 3HaHMM 0  (QYHKIUSAX Kak  Ba)KHEHIIeH
MaTEeMaTHYECKOM MOJENU JUIs OINHCAaHUS U HCCIEAOBaHUS Pa3HOOOPa3HBIX
MIPOLIECCOB M SABJIEHHA B mpupojne u oOmectBe. HM3yueHune wmarepuana
CIIOCOOCTBYET Pa3BUTHIO y OOYyYarOUIUXCSl YMEHHUS UCIOJIb30BaTh pa3IMYHbIC
BBIPA3UTEIbHBIE CPEJCTBA SA3bIKA MAaTEMAaTUKH — CIOBECHBIE, CUMBOJUYECKUE,
rpaguueckue, BHOCUT BKJIaad B (OPMHUPOBAHHME MPEJICTABICHUNA O POJIU
MaTEMaTUKU B pa3BUTUN LUBUIIN3ALUUA U KYJIbTYPHI.

CornacHo ydyeOHOMY IulaHy B 7—9 Kjaccax u3ydaeTrcsi y4eOHBIM Kypc
«Anre0Opa», KOTOPbIM BKJIIOYAET CIEAYIOIINE OCHOBHBIE pa3/eibl COACPKAHUS:
«Yucna u BBIYUCHEHUS», «ANreOpanvyeckue BBIPAKEHUSD), «YPAaBHEHHS H
HEpaBeHCTBA», « DyHKIIMMN.

Ha u3yudenune yueb6HOro Kypca «Anredpa» orsoaurcsa 303 gaca: B 7 kinacce
— 102 ygaca (3 yaca B Henento), B 8 kinacce — 102 gaca (3 yaca B Henento), B 9

KJIacce — 99 4acoB 3 yaca B HEJIEITIO).



COILEPKXAHUE OBYUYEHUSA

7 KIIACC

Yncsia v BbIYMCJIEHUS

JpoOu 0OBIKHOBEHHBIE U JIECSTHYHBIE, IIEPEX0]] OT OJHON (POpMBI 3amucu
npobeit k gpyroid. IloHsTHe palMOHAIBLHOTO 4YHCHA, 3allCh, CpPaBHEHHE,
YHOOPSAOUYMBAHUE PALMOHANBHBIX 4uceld. ApudmeTudyeckue ACHUCTBUS C
palMOHAJIBHBIMHA YHUCIaMU. PelieHue 3aiad u3 peanbHOUM MPAaKTUKU HA YacTH,
Ha JpoOHu.

Crenenb ¢ HaTypaJbHBIM TOKa3aTeJIeM: OMpEACNICHHE, MpeoOpa3oBaHUE
BBIPAKEHUI HA OCHOBE OIPEACNICHUS, 3aluch OOJbIIUX 4YHceld. [IpoueHTsl,
3amuCh MPOLIEHTOB B BUAE ApoOU U APOOU B BUJE MPOIEHTOB. TpU OCHOBHBIC
3a/1a4M Ha NPOLECHTHI, PEHICHUE 3a/1a4 U3 PEATbHON MPAKTUKHU.

[IpuMmeHeHne TMPU3HAKOB JCIUMOCTH, pa3J0KEHUE Ha MHOXKUTEIU
HaTypaJbHBIX YHCEIL.

Peanbubie 3aBucHMMOCTH, B TOM 4Hclie TpsiMasi W oOpaTHas
MPOTIOPIIMOHAIBHOCTH.

AJire0panvecKue BbIPaKEeHUs!

IlepeMeHHBIE, 4YHCIIOBOE 3HAYEHHUE BBIPAKEHUA C MEPEMEHHOM.
Jlonyctumble 3HaueHus] nepemMeHHbIX. [IpelncTraBieHue 3aBUCUMOCTH MEXKIY
BeTMYMHAMU B Bujae Gopmyibl. Beruncnenus mo dopmynam. [IpeobpazoBanme
OYKBEHHBIX BBIp@XCHUW, TOXKJIECTBEHHO paBHBIC BBIPAKEHUS, IpaBUiIa
npeoOpa3oBaHusl CyMM U TPOU3BEICHUM, TpaBUiia PACKPBHITHS CKOOOK H
MIPUBEICHUS TTOJTOOHBIX CIaraeMbIX.

CBoiicTBa CTETNIEHU C HATYPAIbHBIM MOKa3aTeJIeM.

Onnowiensl W MHoOrowieHol. (CreneHb MHorowieHa. CroxeHue,

BBIMMUTAHUC, YMHOXKXCHUC MHOI'OYJICHOB. (DOpMYJ'IBI COKpaIlIéHHOFO YMHOXKCHH:



KBaJgpaT CyMMbl M KBaapar pasHoctu. @DopMyna pasHOCTH KBaIpaToB.
Pa3znoxeHne MHOTO4JIEHOB HA MHOKHUTEIIH.

YpaBHeHNs U HEPABEHCTBA

VYpaBHeHHE, KOpeHb ypaBHEHUS, IpaBUia MpeoOpa3oBaHUs YpPaBHEHHS,
PAaBHOCHJIBHOCTh YPABHEHUM.

JIuHeHOe ypaBHEHHE C OJHOW MEPEMEHHOM, YWCIIO KOPHEW JIMHEHHOIO
YPaBHEHMSI, PEUICHUE JHMHEHHBIX ypaBHEHHU. (COCTaBJIEHUE YpPaBHEHUW IIO
YCIIOBHIO 3a7aui. PelieHne TeKCTOBBIX 3a/a4 C IOMOIIBI0 YPABHEHH.

JIuneitHoe ypaBHEHHE C JIByMs IepeMeHHbIMH U ero rpaduk. Cucrema
IBYX JIMHEWHBIX YPAaBHEHHH C JBYMsI II€PEMEHHBIMHM. PemieHue cucrem
ypaBHEHUH €rocoOOM MOACTAaHOBKHU. [IpuMmepsl penieHus TEKCTOBBIX 3a]a4 C
MOMOILBIO CUCTEM YPAaBHECHUM.

DOyHKUUHA

Koopaunara toukm Ha mnpsmoun. UucmoBble mpomexyTku. PaccrosHue
MEXKY JBYMS TOUYKaAMU KOOPJMHATHOU MPSIMOM.

[IpsimoyronbHas cuctema koopaunat, ocu OX u Oy. Abcmucea u opauHaTa
TOYKM Ha KOOpPJIMHATHOM TuiockocTU. [lpumepsl rpadukoB, 3aJaHHBIX
dopmynamu. Utenune rpadukoB peasibHbIX 3aBUCUMOCTEH. [loHsTHe QyHKIMH.
I'padpux ¢ynkuuu. CoiictBa (yHkiuil. Jluneilinas ¢dynkuus, €€ rpaduk.
I'padux dynkuun y = |x|. ['padudeckoe perieHne TUHEHHBIX ypaBHEHUN H
CHCTEM JIMHEUHBIX YPABHCHUM.

8 KUIACC

Yucuaa 1 BbIYUCICHUSA

KBagpatueiii kopeHb u3 uucna. I[lonstue 00 uppanuoHAIBHOM YHCIIE.
JlecaTnunble IpUOIMKEHUS UppaLMOHAIBHBIX YUCEIL CaoiicTBa
apu(MeTHYeCKUX KBaJApaTHBIX KOpPHEH M MX NPUMEHEHHE K MpeoOpa3oBaHUIO

YU CIIOBBIX BBIpa}KeHI/Iﬁ N BBIYHCJIICHUSAM. ﬂeﬁCTBHTCHBHBIC quciia.



Crenenb ¢ uenpM mokazareneM M e€ cBoicTBa. CTaHapTHasl 3alHCh
qHUCIIa.

AJredOpanveckue BbIpaKeHUs

KBampaTHbpil TpEXuieH, pasJIoKEHWE KBAJAPATHOIO TpPEXUWIEHA Ha
MHOKHTEIIH.

Anrebpanyeckass ApoOb. OCHOBHOE CBOMCTBO anredpandeckol IpoOw.
CrnoxxeHue, BBIYMTAHHE, YMHOXEHHE, JEJICHUE alreOpanyeckux apoOei.
PanmonanbHble BBIpaKEHUS U UX IPE0Opa30BaHUE.

YpaBHeHNs U HEPpaBeHCTBA

KBanpatHoe ypaBHeHHe, ¢GopMylia KOpHEH KBaJpaTHOTO YpaBHEHUS.
Teopema Buera. Pemenue ypaBHEHUN, CBOIAIIMXCS K JIMHEWHBIM H
kBaApaTHbIM. [Ipocreiimme 1poOHO-pallMOHAIbHBIE YPABHEHHS.

I'padmyeckass uHTEpHpeTalds YpaBHEHMH C JBYMs IEPEMEHHBIMH U
CHUCTEM JIMHEMHBIX YPAaBHEHUM C AByMs NepeMeHHbIMH. [Ipumepsl pemeHus
CUCTEM HEJMHENHBIX YPABHEHHI C JBYMS [IEPEMEHHBIMHU.

Perienne TeKCTOBBIX 3a/1a4 aNreOpandeckuM CrocoooM.

UucnoBele HEpaBEHCTBA W UX CBoWcTBa. HepaBeHCTBO ¢  OmHOM
nepeMeHHONW. PaBHOCUIIBHOCTh HEPABEHCTB. JIMHEHHBIE HEPABEHCTBA C OJHOM
nepeMeHHON. CUCTEMBI IMHEUHBIX HEPABEHCTB C OJHOU MEPEMEHHOM.
DyHKUUHA

[Tonstue Qynkuuu. OO6nacTh ompenereHus M MHOXECTBO 3HAUYCHUN
¢ynkuuu. CiocoOsl 3a1anus PyHKIUH.

I'padux pynkmuu. Urenne cBoicTB GyHkimu mo e€ rpaduxy. [Ipumepsr
rpa@ukoB QyHKIMMI, OTPa)KAIOIIUX PEATTbHBIE MPOLECCHI.

OYHKIMK, OMKCHIBAIOIIME MPIMYI0 M OOpaTHYyIO NPONOPLUHUOHATBHBIC
3aucuMocTH, WX rpaduku. Pyskimm y = x2, y = x3, y = x, y=|x|.
I'paduueckoe peleHre ypaBHEHUN U CUCTEM YpaBHEHUH.

9 KUIIACC



Yuciia ¥ BIYMCICHUSA

PannoHanpHple  4YMclla, HMPPALMOHAIBHBIE  YHUCIA, KOHEYHBIE W
OecKOHEUYHbIE JAeCITUYHBbIE ApoOou. MHOXECTBO JIEHCTBUTEIBHBIX YHCEl,
JNEUCTBUTEIbHBIE YHUCIIA KaKk OECKOHEUYHbIE JecATUYHbIE ApoOu. B3amMuo
OJIHO3HAYHOE COOTBETCTBUE MEXKIY MHOYKECTBOM JCHCTBUTEIBHBIX YUCET U
KOOPAUHATHOM IIPSAMOM.

CpaBHeHHE JACMCTBUTEIBHBIX 4YHCEN, apuUQMEeTHYEeCKue JeHCTBUS C
NEUCTBUTEIBHBIMU YUCIIAMU.

Pa3mepsl 0OBEKTOB OKpYXKAIOIIETO MHUpPA, JUIMTEIBHOCTh IPOLIECCOB B
OKpY’KarOILEM MUPE.

[IpuOnuk€HHOE  3HAYEHWE  BEJIMYMHBI, TOYHOCTh  MPUOIMKECHHUS.
Oxpyrnenue yncen. [Ipuknuka u oLeHKa pe3yIbTaTOB BBIUNCICHUN.

YpaBHeHUS U HEPABEHCTBA

JIuneliHOE ypaBHEHME. Penmenne ypaBHEHHM, CBOJSIIMXCS K IUHEUHBIM.

KBamparnoe ypaBHenue. PemeHne ypaBHEHMH, CBOISIIMXCA K
KBaJpaTHbIM. bukBagpatHoe ypaBHeHME. [lpuMepbl pelieHus: ypaBHEHUU
TPETHEU U YETBEPTOM CTEIIEHEN PA3JI0KEHUEM HA MHOKUTEIIH.

Pemenne npoOHO-panmoHaIbHBIX YpaBHEHUN. PelieHne TeKCTOBBIX 3a/1a4y
anreOpanyeckuM METOJIOM.

VYpaBHeHue ¢ AByMsI IEPEMEHHBIMU U ero rpaduk. Pemenue cuctem aByx
JVHEWHBIX YpPaBHEHUM C JByMs IlepeMeHHbIMU. Pemenne cucreM naByx
YPaBHEHUW, OJHO M3 KOTOPBIX JIMHEHHOE, a APYroeé — BTOPOU CTEIICHHU.
['padmyeckas HHTEpIpETALIMsl CUCTEMBI YPaBHEHUI C IBYMsI IEPEMEHHBIMHU.

Perienne TeKCTOBBIX 3a/1a4 aNreOpandeckuM CrocoooM.

HucnoBble HEPAaBEHCTBA U UX CBOWCTBA.

Pemenne nMHENHBIX HEPABEHCTB C OJHOM MEPEMEHHON. Pemenue cucrem

JUHENHBIX HEPABEHCTB C OJHOM mepeMeHHOH. KBaapaTHbie HEpaBEHCTBA.



['padmyeckas mMHTEpIpeTallis HEPABEHCTB U CHUCTEM HEPABEHCTB C JBYMs
[IEPEMEHHBIMH.
DOyHKIUU

KBagpatnunas ¢ynkums, e€ rpaduk u cBoiictBa. [lapaGosa, koopauHaThI
BEpPILMHBI 1apadoJibl, OCb CUMMETPHUH 11apadOoIbl.

Ipadukn bysxmmit: y =kx, y=kx +b, y=k/x, y=x3,y=Vx,y=[x| , u
UX CBOWCTBA.

YucioBbIe N0CJIe10BATEILHOCTH U IPOrPeccum

[ToHATHE YMCTOBOM MOCIEAOBATEIBHOCTH. 3aJaHUE MOCIEA0BATEIBHOCTH
peKyppeHTHOM dhopmyioii u popmyIioi N-ro yieHa.

Apudmernueckas 1 reomeTpuyeckas rnporpeccur. @opMynbsl N-ro 4yjaeHa
apu(PpMETUYECKON U T€OMETPUUECKON MPOTrPeCcCUii, CyMMbI IIEPBBIX N YICHOB.

N300paxeHne 4ieHOB apu(PMETHUUECKON U TeOMETpPUUYECKON Mmporpeccui
TOYKaMH Ha KOOPAMHATHOM IJIOCKOCTU. JINHEWHBIN U SKCTOHEHIUAJIBHBINA POCT.

Cnoxuble ITPOLICHTBHI.



IHNIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA T[POI'PAMMDBI
YYEBHOI'O KYPCA <«AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUSA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE Ppe3yJbTaThbl OCBOCHUS MPOrpamMMbl y4yeOHOTO Kypca
«AJredpa» XapaKkTepu3yrTCs:

1) maTpuoTnyeckoe BOCIUTAHHE:

IPOSIBJICHUEM HMHTEpPEca K MNPOLUIOMY M HACTOSUIEMY POCCHUMCKOU
MaTeMaTUKH, I[IEHHOCTHBIM OTHOIICHUEM K JIOCTHXKCHHUSIM POCCUUCKUX
MaTeMaTUKOB U POCCUHCKOM MAaTEMaTUYECKOW MIKOJIbI, K UCIIOJIb30BAHHUIO ITUX
JOCTUKEHUN B IPYTUX HayKaxX W MPUKIIATHBIX cepax;

2) rpaxIaHCKoe ¥ JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIIOJTHEHUIO O0S3aHHOCTEN IpaklaHWHA W peaju3aliu
€ro Impas, MPEACTaBICHUEM O MAaTEMAaTUYECKUX OCHOBaX (PYHKIHMOHUPOBAHMS
Pa3UYHBIX  CTPYKTYp, SIBJICHUH, TMPOLENyp TPaXIaHCKOrO OOIIecTBa
(HammpuMep, BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYXICHHIO ASTHYECKHUX
npo0sieM, CBS3aHHBIX C MPAKTUYECKHUM MPUMEHEHUEM JOCTIKECHUN HAYKH,
OCO3HAHHEM BaXXHOCTH MOPAIbHO-3TUYECKUX MPUHIIUIIOB B JEATEIBHOCTH
YUYEHOTO;

3) Tpy10BOE BOCIIUTAHHE:

YCTAHOBKOM Ha AaKTHMBHOE Y4YacTHE B PEHICHUWH MNPAKTHUYECKUX 3a]lay
MaTEMaTUYECKON HANpaBJIEHHOCTH, OCO3HAHUEM BaKHOCTHU MAaTEMAaTHYECKOTO
o0pa3oBaHMs HAa MPOTSHKECHUW BCEH KU3HU JJISl YCIEITHON MpodeccuoHaIbHOMI
JEeSATEIBHOCTH Y Pa3BUTUEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM M
MMOCTPOCHHUEM WHIUBUAYAJIbHON TpaeKTOpuu OOpa30BaHUS M IKU3ZHCHHBIX

IJTAHOB C YYETOM JIMYHBIX UHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEH;



4) 3cTeTHYeCKOE BOCIIUTAHME:

CIIOCOOHOCTBIO K OMOIIMOHAJBHOMY U ACTETHUUYECKOMY BOCIPHUSTHIO
MaTeMaTHUYeCKnX OOBEKTOB, 3aJad, PEIICHUN, PacCyKICHUH, YMCHHUIO BUICTh
MAaTEMATUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTAlMed B [IEATCIBHOCTH HA COBPEMEHHYIO CHUCTEMY HAyYHBIX
peACTaBIeHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHS YEJIOBEKA, MPUPOIBI
U 00IIecTBa, MOHUMAHUEM MATEMAaTUYECKON HAayKH Kak cepbl U4eTOBEYECKOMN
NEATEIbHOCTH, ATANOB €€ Pa3BUTHS U 3HAYUMOCTHU JIJI Pa3BUTHS LIUBUIU3ALINH,
OBJAJCHUEM SI3bIKOM MaTE€MaTUKM W MATEeMaTUYECKOW KyJIbTypOM Kak
CPEACTBOM  TIO3HAHWSI MHpA, OBJQJACHUEM MPOCTEHIIUMU  HaBBIKAMHU
HCCIIEI0BATENILCKON JIESITETbHOCTH;

6) pusnyeckoe BocnuTaHue, popMUpOBaHUE KYJbTYPbI 310POBbS U
IMOLUOHAJIBLHOIO 0JIarOMOJIyYUs:

TOTOBHOCTBIO MPUMEHSTh MAaTEMAaTUYECKUE 3HAHMS B MHTEPECAX CBOETO
3I0POBbS, BEACHUS 3JI0POBOr0 oOpaza KU3HU (30pOBOE  MHUTAHUE,
cOalaHCUPOBAHHBIA PEXUM 3aHITUH M OTIbIXa, peryJspHas Quzndeckas
aKTUBHOCTH), CPOPMHUPOBAHHOCTHIO HaBBIKA pedIeKCUM, MPU3HAHUEM CBOETO
MpaBa Ha OIIKUOKY U TAKOTO e MpaBa JPyroro 4eaoBeKa;

7) 3K0JI0OTHYEeCKOe BOCIIMTAHME:

OpHUEHTalMeld Ha NPUMEHEHHE MAaTeMaTUYECKUX 3HAHUU ISl PEIICHHS
3a/1a4 B 00JIaCTH COXPAHHOCTU OKPYXKAIOIIEH cpeibl, INIAHUPOBAHUS MOCTYIIKOB
Y OLICHKH HUX BO3MOKHBIX MOCIEACTBHUM JJIsl OKPYKAOUIEN Cpe/ibl, 0CO3HAHUEM
I00aJIbHOTO XapaKTepa dKOJIOTMYECKUX MPOOJIeM U MyTEeH X pelieHus;

8) amanTranmus K M3MEHAKWINMMCH YCJIOBUSM COHUAJBHON H
NPUPOJAHON CpeAbI:

TOTOBHOCTBIO K JICCTBUSIM B YCJIIOBHUSIX HEOMPEACIEHHOCTH, MOBBIIICHUIO

YPOBH:A CBOEH KOMIIETCHTHOCTHU qcpe3 MPAKTUYCCKYHO ACATCIIBHOCTb, B TOM



YHUClie YMEHUE YYHUTBhCS y JpYrux JIoAei, mnpuodperaTb B COBMECTHOM
NEATEIbHOCTA HOBBIE 3HAHUSI, HABBIKA U KOMIIETEHLIMU U3 OIbITA APYTUX;

HEOOXOIUMOCTBhIO B (OPMUPOBAHHMM HOBBIX 3HAaHUH, B TOM YHUCIE
(GopMynupOBaTh UIEH, MOHATHUS, TUIOTE3bI 00 OOBEKTaX W SIBICHUAX, B TOM
YHUCJIe paHee HEM3BECTHBIX, OCO3HaBaTh ACHUUUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, IIJIAHUPOBATh CBOE PAa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh CTPECCOBYIO CHUTYaIlMIO, BOCIPUHUMATD
CTPECCOBYIO CUTYallMI0 KaK BBI30B, TPEOYIOLIUII KOHTPMEP, KOPPEKTHUPOBATH
MIPUHUMAEMBbIE PEIIEHUs U AEUCTBUA, (POPMYIUPOBATh M OLIEHUBATh PUCKU U
HOoCeACTBUS, (POPMUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbHbIE Y4eOHbIE JeiiCTBUSA

ba3oBble Jilornueckue JeiicTBUA:

e BEBISIBIISITH 51 XapaKTEPHU30BaTh CYIIIECTBCHHBIC IPU3HAKH
MaTeMaTHYCCKUX OOBEKTOB, IMMOHATHM, OTHOIIICHUN MEXKIY IMOHSITUSIMH,
dbopMynHpoBaTh oTpeIeTICHUS MTOHSITHH, yCTaHaBJINBAThH
CYIIECTBEHHBIM MPHU3HAK KiIacCH(pUKAIIMHA, OCHOBAHMS JIsI 0000IIEHUS
Y CPaBHEHMS, KpUTEPUHU MTPOBOAUMOIO aHAIIN3A;

e BOCIPUHUMATH, (HOPMYIUPOBATH H MPEOoOPA30BBIBATH CYKIICHUS:
YTBEPAUTEIbHBIE U OTPHUIATENIbHBIC, €IMHUYHBIC, YaCTHBIE U OOIIHeE,
YCIIOBHEIE;

e BBIBISITH MaTEMAaTHYCCKHUE 3aKOHOMEPHOCTH, B3aWMOCBSI3U U
npoTtuBopednsi B (akTaxX, MAaHHBIX, HAOMIOMECHUSX U YTBEPKICHUSX,
npemjiaraTh ~ KpUTEPUU I BBIABJICHHS  3aKOHOMEPHOCTEH W

MIPOTHUBOPEUN;



ACJIaTb BBIBOJABI C HMCIIOJIB30BAHHUCM 3aKOHOB JIOTUKH, JCAYKTUBHBIX U
HWHAYKTUBHBIX YMOBaKqueHHﬁ, YMOSaKJIIOLIeHI/II\/'I I10 aHaJIOTHH,

paz0OupaTh 10Ka3aTENbCTBA MATEMATUUECKUX YTBEPKACHUH (IIPSMBIE U

OT  NIPOTHUBHOIO),  MPOBOAWTH  CAMOCTOSITEIBHO  HECIIOXKHbBIE
J0Ka3aTeIbCTBA MaTEeMaTU4YECKUX (akToB, BBICTPauBaTh
apryMEHTaLuIo, IIPUBOJUTH IIPUMEPBI U KOHTPIPHUMEPHI,

00OCHOBBIBATh COOCTBEHHBIC PACCYKICHUS;
BBIOMpATH CIOCOO pelieHus yd4eOHOH 3a7aun (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIICHUS, BBHIOMPATh HamOOJee MOAXOAANMN ¢ YIETOM

CaMOCTOATCIIBHO BBIICICHHBIX KpI/ITepI/IGB).

ba3oBble ucciiegoBarTe/bCKHe AeiiCTBUS.

WCIIOJIB30BaTh  BOMPOCHI  KaK  HCCJIEAOBATCILCKUN  WHCTPYMEHT
MO3HaHMS, (GOPMYJIUPOBATH BOIPOCH], (DUKCHUPYIOUINE MPOTHBOPEUHE,
mpo0JeMy, CaMOCTOSITEIHPHO YCTAaHABIMBATh HMCKOMOE W JIaHHOE,
dbopMHUpOBaATh TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO TIO3UIIUIO, MHEHHUE,
MIPOBOJIUTH TI0 CAMOCTOSITEIIBHO COCTABJICHHOMY IUIAaHY HECIIOKHBINA
OKCIIEPUMEHT,  HEOOJIBIIIOE  WCCIICOBAaHWE IO  YCTAHOBJICHUIO
O0COOEHHOCTEW MaTEeMaTHYECKOTO OOBEKTa, 3aBHUCUMOCTEH OOBEKTOB
MEXK]1y COOOM;

CaMOCTOSITeIbHO  (hOPMYJIUPOBAaTh OOOOIIEHWS ©  BBIBOJBI  TIO
pe3yabTataM IPOBEAEHHOTO HAOJIOACHUS, MCCICAOBAHUS, OICHHUBATH
JIOCTOBEPHOCTH MOJYUYCHHBIX PE3yIbTaTOB, BBIBOJIOB U 0000IICHHUI;
MIPOTHO3UPOBATh BO3MOKHOE PA3BHTHE IMPOIECCa, a TAKXKE BBIJIBUTATh

IMPCAIOJIOKEHHUA O €TI0 PAa3BUTHHU B HOBBIX YCIIOBUSAX.

Pabora ¢ unpopmaumeii:

BBIABJIITH HEAOCTATOYHOCTHL H M30BITOYHOCTH I/IHCI)OpMaI_[I/II/I, JaHHBIX,

HEOOXOIUMBIX JIJISI PELICHUS 3a]1a4u;



BBIOMpaTh, aHAJM3UPOBATh, CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATH
MH(POPMALMIO PA3IUYHBIX BUAOB U (POPM IPEICTABICHMUS;

BbIOMpaTh (popMy mpeAcTaBieHUs HHPOPMAIMH W WIUTIOCTPUPOBATH
pelaeMble 3aaddl CXeMaMH, AMarpaMMaMH, MHOW Tpadukoil M ux
KOMOHMHAIUSIMU,

OLICHMBATh HaJA&KHOCTh MH(POPMALIMU TIO KPUTEPHUSIM, TPEIIOKEHHBIM

YUUTCIIEM WU C(I)OpMYJII/IpOBaHHLIM CaMOCTOATCIIBHO.

KoMMmyHnKaTHBHBbIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

BOCIIPUHUMATh H (HOPMYIUPOBATh CYXKICHHS B COOTBETCTBHH C
YCIOBUSAMHU M IEJISIMU OOIIEHUS, SICHO, TOYHO, IPAMOTHO BBIPAXKaTh
CBOI0O TOYKY 3pCHHS B YCTHBIX M TIMCBMCHHBIX TEKCTax, IaBaTh
MOSICHEHHUS TI0 X0y PEIICHHS 3aJa4d, KOMMEHTHPOBATh IMOTYYEHHBIN
pe3ynbTar;

B X0/€ OOCYXXICHHs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCY>KIaeMOi
TEMBbI, TPOOJIEMBI, peIIaeMOl 3a/Jauu, BHICKA3bIBATh UJCH, HAIICICHHBIC
Ha TIONCK pPEIICHUS, COIMOCTABIATh CBOM CYXICHUS C CYXICHUSIMU
JIPYTUX YYaCTHUKOB JHAJIOTa, OOHAPYXXWUBATh Pa3IMude U CXOACTBO
MO3UIIMNA, B KOPPEKTHON ¢opme (HOpMyIupoBaTh pPa3HOIIIACHUS, CBOU
BO3PAKEHUS;

NPENCTaBIATh  pe3yibTaThl  PEIICHHWS  3aJa4yd, OKCIEPUMEHTA,
UCCJICIOBAHUSI, TPOEKTa, CaMOCTOSITEIbHO  BBIOMpAaTh  (popMmar
BBICTYIUICHUS C Y4€TOM 3aJad TPE3CHTAllMd H OCOOCHHOCTEH
ayJIuTOPHH;

NOHMMaTh W  MCIOJIb30BaTh  IMPEUMYIIECTBA  KOMAHJIHOH U
WHIUBUIYaJIbHOH pabOTHl MPU PENICHUU YYCOHBIX MaTeMaTHYECKHX
3ajay;

NpUHUMAThL  1eJb  COBMECTHOW  JIEATEIBLHOCTH,  IUTAaHHPOBATH

OpraHM3ali0 COBMECTHOM paloThl, pacmpeaensiTh BHIbI padoT,



J0TOBapUBATHCA, OOCYXKIATh MPOIECC U pe3yabTaT paboThl, 0000IIaTh
MHEHUS HECKOJIbKHX JTIOJICH;

e YYacCTBOBaTh B TPYyNMHOBBIX ¢opMax paboTwl (0OCyXkIeHus, 0oOMeH
MHEHUSIMH, MO3TOBBIE IITYpMbl W APYTHUE), BHIIOIHSATH CBOIO YacTh
paboThl ¥ KOOPJAWHUPOBATH CBOM JCUCTBUS C JPYTMMHU YIICHAMH
KOMaH/ibl, OIICHWBAaTh KaueCTBO CBOETO BKJIaJa B OOIIMI MPOIYKT IO
KpUTEPUSIM, CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aMOJICHCTBHSI.

PeryasiTuBHbBIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

e CaMOCTOSITEJIbHO COCTaBJIATH IUIAH, AJITOPUTM pELICHUS 3afadyu (Wid
€ro 4acTh), BBIOMpPATh CHOCOO pEHICHUS] C YYETOM HMMEIOIINXCS
pecypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTUpPOBaTh U
KOPPEKTUPOBATHh BAPUAHTHI PEIICHUHN ¢ y4ETOM HOBOM MH(OpMAIIUK.

CaMOKOHTPOJIb, SJMOUMOHAIbHBIN HHTEJJIEKT:

e BIIAJIETh CMOCOOAMH CaMOIPOBEPKH, CAMOKOHTpOJS TIpoiiecca |
pe3yJbTara pelieHusi MaTeMaTUIeCKOM 3a/1auu;

e TMPEABUACTH TPYAHOCTH, KOTOPbIE€ MOTYT BO3HUKHYTH NpPH PEIICHUU
3a/1a4l, BHOCUTh KOPPEKTHUBBI B JESITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENIHCTB, HAWICHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

e OILICHMBATh COOTBETCTBHUE peE3yJibTaTa IEATEIIBHOCTH IOCTaBICHHOW
eI U yCIOBUSM, OOBSCHATh TMPUYMHBI  JIOCTHXKCHHUS WU
HEJIOCTUKEHUS  IIeJIU, HaXOAUTh  OIMOKY, JaBaTh  OIEHKY

MPUOOPETEHHOMY OTIBITY.

NPEAMETHBIE PE3YJIBTATHI

K xonmy oOydenuss B 7 kjacce oOydaromuiics MOJYYUT CIEIYIOIINE

MPCAMCTHBIC PC3YJIbTAThHI:



Yuciia ¥ BbIYMCTIEHUS

BoinonHsaTh, coyeTass yCTHbIE MU MUChMEHHBIE NPUEMBI, apuPMeTHIecKue
JEUCTBUS C PAIlMOHAILHBIMU YHCIIAMH.

Haxonuth 3Hau€HUS YHCIIOBBIX BBIPAKCHHM, MMPUMEHATH Pa3HOOOpa3HBIC
crocoObl ¥ TpUEMBI  BBIYUCICHHUS 3HAYEHUW JPOOHBIX  BBIpAKECHH,
coJieprKalnX OOBIKHOBEHHBIE U IECATUYHBIE TPOOH.

[TepexoauTh OT 0JIHOM (HOPMBI 3aMUCH YUCET K IPyroi (IpeoOpa3oBbIBATh
JECATUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATHYHYIO, B
YaCTHOCTU B O€CKOHEYHYIO JECATUYHYIO IPOOB).

CpaBHHBATh M YIIOPSIIOYMBATH PAIIMOHANIBHBIC YHCTIA.

OKpyrJsITh 4ncna.

BBITTOMHATE TPHUKUAKY ¥ OLEHKY pe3yibTaTa BBIUHUCICHUH, OIICHKY
3HAUYEHUN YHCIIOBBIX BBIPAKECHUM. BBINOMHATH JCHCTBUS CO CTENEHSMHU C
HaTypaJIbHBIMU TTOKA3aTEIISIMH.

[IpumMeHaATh TpU3HAKA  JETUMOCTH, PAa3JI0XKEHUE Ha  MHOXKUTEIU
HaTypaJIbHBIX YUCE.

PemaTte mpakTHKO-OPUEHTUPOBAHHBIC 3a7a4M, CBI3AHHBIC C OTHOIICHUEM
BEJIMYHH, MPOMOPIMOHAIBHOCTRIO BEIUYNH, MPOIIEHTAMH, WHTEPIPETUPOBAThH
pe3ynbTaThl pElIeHHs 3anad C Yy4€TOM OrpaHMYEHHUH, CBSI3aHHBIX CO
CBOMCTBAMHU PacCMaTPUBAEMBIX OOBEKTOB.

AJire0OpanvecKue BbIPaKEeHUs

Hcnonb3oBaTh  anreOpandeckyrd  TEPMHUHOJOTHIO W CHMBOJHKY,
MPUMEHSTH €€ B POLIECCE OCBOCHMSI YU1eOHOTO MaTepuaia.

Haxonuth 3HaueHUS OYKBEHHBIX BBIPAKCHUN TMPHU 3aJIaHHBIX 3HAYCHUSIX
NIEPECMEHHBIX.

BreimonasaTe  mpeoOpa3oBaHMsl  1IEJOTO  BBIPAKEHHUS B MHOTOYJICH

MPUBEJICHUEM TTOJ00HBIX CJIaraeMbIX, PACKPHITHEM CKOOOK.



BpINONMHATE YMHOXEHHE OJHOYJIECHA HAa MHOTOWIEH WM MHOTOWIECHA Ha
MHOTOUJIEH, IPUMEHSTH (POPMYIIBI KBaJipaTa CyMMbI U KBaJIpaTa pa3HOCTH.

OcyiecTBIATh Pa3IOKEHUE MHOTOYJIEHOB HAa MHOMKUTEIU C MOMOUIBIO
BBIHECEHHMSI 3a CKOOKM OOIIEro MHOXHUTENsA, TPYHNIUPOBKU CllaraeMbIX,
IpUMEHEHUs (POPMYJI COKPAILIEHHOTO YMHOKEHUSI.

[IpumeHsATh TpeoOpa3oBaHUs MHOTOWICHOB MJIA PELICHUS Pa3In4HbIX
3a/1a4 U3 MaT€MaTUKH, CMEKHBIX IPEIMETOB, U3 PEAIBHON ITPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTEIIEHEW C HATYpPaJIbHBIMU IOKAa3aTEISIMU JUIA
peoOpa3oBaHUsl BEIPAKCHUH.

YpaBHeHUS U HEPABEHCTBA

Pemars nMHENHBIE ypaBHEHUS C OJTHOW NEPEMEHHOM, IPUMEHSIS MTPABUIIA
Iepexoa OT MCXOJHOIO YpPaBHEHUS K pPaBHOCWIBHOMY eMmy. [IpoBepsTs,
ABJISICTCA JIA YUCIIO KOPHEM YPaBHEHHS.

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

[TogOupaTe mpuMepsl Hap 4YKCEN, ABISIOUIMXCS PEIICHUEM JIMHEHHOro
YPaBHEHMS C ABYMS IEPEMEHHBIMHU.

CrpouTh B KOOPAMHATHOM IUIOCKOCTH TpauK JIMHEHHOTO YpaBHEHUS C
IBYMSI MEPEMEHHBIMH, MOJb3YSACh T'padUKOM, NPUBOAUTH NPHUMEPHI PEIICHUS
YpaBHEHHUS.

Pemars cuctemsl ABYX JIMHEHMHBIX YPAaBHEHUN C ABYMs IEPEMEHHBIMU, B
TOM 4uciie TpadUuyecKH.

CocraBisATh M pemarb JUHEHHOE ypaBHEHHE WM CHUCTEMY JIMHEHWHBIX
YPAaBHEHHI II0 YCJIOBHUIO 3aJayd, HHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4 MOJyYECHHBIN pe3yJIbTar.

DOyHKIUU



N300paxxaTh Ha KOOPAMHATHOM TMpPSMOM TOYKH, COOTBETCTBYIOILHE
3alaHHBIM KOOPJAMHATAM, JIy4M, OTPE3KH, MHTEPBAJbl, 3alUChIBATh YUCIIOBBIC
MIPOMEXKYTKH Ha aNreOpanvdeckoM s3bIKe.

OTMeyaTp B  KOOPAMHATHOW IUIOCKOCTH TOYKH MO  3aJaHHBIM
KOOpAWHATAM, CTPOUTHh TIpauku JHHEHHBIX ¢yHKIM. Crpouth rpadukx
GyHKIINH y = [X|.

OnuceiBaTh € NOMOIIbIO (YHKUUN H3BECTHBIE 3aBUCHUMOCTH MEXAY
BEJIMYMHAMU: CKOPOCTh, BpEMs, PACCTOSIHHE, LI€HA, KOJUYECTBO, CTOMMOCTB,
MIPOU3BOAUTENIBHOCTD, BpEMs, 00BEM pabOTHI.

HaxoauTs 3HaueHne GyHKIUH 110 3HAYEHUIO €€ apryMEeHTa.

[Tonumate rpaguyeckuii cnocod NpeacTaBICHUs U aHaIn3a UH(HOpMaIIUH,
U3BJIEKAaTh W UWHTEPHPETUPOBATH HMHPOPMALMIO W3 TpadUKOB peasbHBIX
IIPOLIECCOB U 3aBUCUMOCTEM.

K koniy oOyueHuss B 8 kjacce oOydaromuiicsi MOJYyYHUT CIETYIOLIUE
PEIMETHBIE PE3YJIbTATHI:

Yucaa v BBIYUCICHUSA

Hcnonb30BaTh HavadbHbIE IPEICTABICHUS O MHOKECTBE I€MCTBUTEIBHBIX
qyucen JJIi  CpPaBHEHMs, OKPYIJIEHHMS W BBIUMCJICHHUH, HW300paxarb
NEWCTBUTEBHBIE YMCIIA TOYKAMU HA KOOPAUHATHOMN MIPSMOM.

[IpuMeHsTh MOHATHE APUPMETHUECKOTO KBAJIPAaTHOIO KOPHS, HaXOAWUTb
KBaJIpaTHbIE KOPHH, UCIOJIB3YS MPU HEOOXOAUMOCTH KaJIbKYJISTOP, BBIIOJIHATh
npeo0pa3oBaHusl BBIPAKEHHUM, COAEpX AIIMX KBAJAPATHBIE KOPHH, HCIOJb3Ys
CBOMCTBA KOPHEM.

Hcnonb3oBath 3aniucy OOJIBIINMX U MAJIbIX YUCE C TOMOILBIO AECATUUHBIX
npoOeii u creneHelt uucna 10.

AJire0panvecKue BbIPaKeHUsI

[IpuMeHATh TMOHSATHME CTENEHU C IEeJNbIM I[OKa3aTelieM, BBIMOJIHSTh

npeoOpa30BaHUs BRIPAKEHUH, COAEPKAIUX CTETICHH C IIETTBIM TIOKa3aTeJIeM.



BBINONHATE TOXKIECTBEHHBIE IPEOOPA30BAHUS PALIMOHAIBHBIX BBIPAXKECHUI
Ha OCHOBE MpaBWJI JICHCTBUI HaJl MHOTOUJIEHAMHU U alNredpandecKuMu IpoosiMu.

PacknanpiBaTh KBaApaTHBIN TPEXWICH HA MHOKHUTEIIH.

[IpumeHnsATh npeoOpa3oBaHUs BBIPAXKEHUH ISl PEIICHUS PA3IMYHbIX 3aa4
U3 MaTEMATHKH, CMEXHBIX IPEIMETOB, U3 PEAIIbHON ITPAKTHUKH.

YpaBHeHNs U HEPABEHCTBA

Pemate JinHENHbBIE, KBaAPATHBIC YPABHEHUS U pallMOHAIbHBIC YPABHECHMS,
CBOJSIIMECS K HUM, CUCTEMBI JIBYX YPaBHEHUN C ABYMS IIEPEMEHHBIMH.

[IpoBoauTE MpOCTENIINE NCCIEAOBAHNS YPABHEHUN U CUCTEM YPABHEHH,
B TOM YHUCJIE€ C IPUMEHEHUEM TpadUyecKuX IpeacTaBiIeHUI (yCTaHaBIUBATh,
MMEET JIM YpAaBHEHUE WM CUCTEMA YPAaBHEHHU pEIICHMS, €CIU HMEET, TO
CKOJIbKO, U TpOYee).

[lepexonuth OT cioBecHON (HOPMYIMPOBKHU 3a1a4yM K €€ anredpandeckon
MOJENIA C TOMOIIbI0 COCTAaBJICHUS YpPaBHEHUS WM CHCTEMbl YpaBHEHUH,
UHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 33Jla4d IOJYYEHHBIN
pe3yJbTar.

[IpuMeHsATh CBOICTBAa YMCIOBBIX HEPABEHCTB [UIsI CPaBHEHUS, OLIEHKH,
pelaTh JIMHEHHbBIE HEPABEHCTBA C OJHOM MEPEMEHHOM M UX CUCTEMBI, 1aBaTh
rpa@uuecKyo WJUTIOCTPAIMI0O MHOKECTBA PEIICHUNA HEPaBEHCTBA, CHUCTEMBI
HEPABEHCTB.

DOyHKUUHA

[ToHumaTh U UCTIONAB30BATH (PYHKIIMOHAIbHBIC TIOHATUS U SI3bIK (TEPMUHBI,
CUMBOJINYECKHE 0003HAUCHHUS), OTNPEACNIATh 3HaUeHHuEe (QYHKUMHU MO 3HAYCHUIO
apryMeHTa, OlpeAesaTh CBOMCTBA PYHKIMU 1O €€ rpaduKy.

Ctpouts rpaduku 351eMeHTapHbIX (QYHKIMA BUIA:

y=kix,y=x2,y=x3)y=[x|,y = VX, OIHCHIBATH CBOMCTBA YHCIIOBOIL

dbyHkiuu 1o e€ rpaduxy.



K xonmy oOyuenus B 9 kjacce 0Oy4arOUUHACA TOJMYYUT CIICTYIOITHE
IPEAMETHBIE PE3YJIbTATHI:

Ymncsia v BbIYMCJIEHUS

CpaBHUBATH U YNOPSAI0YMBATH PAIIMOHAIBHBIE U UPPALIMOHATILHBIC YUCIIA.

BoinonsaTe apudmernueckue OEHCTBHUS € pallMOHAIBHBIMH YHUCIIAMH,
codeTass YCTHbIE W THUCbMEHHBIE NPUEMBI, BBINOJHATh BBIUUCICHUS C
UPpALMOHATBHBIMU YUCIAMU.

HaxoguTe 3HayeHus cTeneHel C LEeNbIMM TOKa3aTeIsIMU W KOPHEW,
BBIYUCIISITh 3HAYEHUS YHUCIIOBBIX BBIPAKCHUIA.

OKpyrJisiTh ICHCTBUTENIbHBIE YUCIA, BBINOJHATh MPUKUIKY pPE3ysbTaTa
BBIUHCJICHU, OLICHKY YMCIJIOBBIX BBIPAXKEHUM.

YpaBHeHUS U HEPABEHCTBA

Pemars nuHEHbIE U KBaJpaTHbIE YPABHEHUS, YPABHEHUS, CBOISAIIMECS K
HUM, POCTEHNIINE TPOOHO-pAllMOHANIbHBIC YPABHEHMUS.

Pemats cucTembl IBYX JIMHEMHBIX YPAaBHEHUU C ABYMSI IEPEMEHHBIMH U
CHUCTEMBI JBYX YpPaBHEHMH, B KOTOPBIX OJHO YpPaBHECHHE HE SBIISIETCA
JIMHEUHBIM.

Pemate TekcTOBBIC 3adauM alreOpandecKuM CHOCOOOM C TOMOIIBIO
COCTaBJICHUSI yPAaBHEHUA WJIM CHCTEMBbl JIByX YpPAaBHEHUH C JByMHA
IIEPEMEHHBIMU.

[IpoBoauTE MpOCTENIINE UCCIIENOBAHUS YPABHEHUN U CUCTEM YPABHEHHU,
B TOM YHCJIe ¢ NMPUMEHEHUEM rpadUuecKux MpeJCTaBICHUN (yCTaHABIUBATD,
MMEET JIM ypaBHEHUE WM CUCTEMAa YPABHEHUM PELICHHS, €CIU HMEET, TO
CKOJIbKO, U TpoYee).

Pemiars nuHeitHbIE HEpaBEHCTBA, KBaJpaTHbIC HEPABEHCTBA, M300pa)kaTh
pEILICHUE HEPABEHCTB HA YMCIIOBOU IPSMOM, 3aIIUCHIBATh PELICHHUE C TOMOLIBIO

CHMBOJIOB.



Pemate cucTEMBI JIMHEMHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB,
BKJIIOYAIOLIUE KBAJpaTHOE HEPABEHCTBO, H300pa)kaThb pELICHUE CHUCTEMBbI
HEpPaBEHCTB Ha YHCIOBOM NPSIMOM, 3alHUChIBaTh pEUIEHHWE C OMOIIbIO
CHUMBOJIOB.

Hcrions30BaTh HEPaBEHCTBA IIPU PEIICHNUH Pa3IUYHbIX 3a7a4.

DOyHKIUU

Pacno3naBaTh (pyHKIMM H3yueHHBIX BHJOB. Iloka3bIBaTh cxemMaTHUECKU
pacroioKeHUue Ha KOOPIUHATHOM TNIOCKOCTH TpadukoB GyHKIuMi Buga: Y = KX,
y=kx+b,y=k/x,y=ax2 + bx + ¢,y =x3, y=x, y = |X|, B 3aBucumoctu or
3HaYeHUH K0d3(h(PUIIMEHTOB, ONMUCHIBATH CBOMCTBA (PYHKIIMM.

CtpouTh U N300pakaTh CXEMAaTUYECKH rpauKu KBaJAPATUUHBIX (DYHKIIHIA,
ONKCHIBATH CBOMCTBA KBAJIPATUYHBIX (PYHKIUU MO UX IpaduKam.

Pacno3naBaTh KBagpaTuyHyr0 (QyHKIMIO 10 (¢opMmyJe, NPUBOAUTH
MpUMEPBI KBAAPATUUHBIX (DYHKIMH U3 peabHOM KU3HU, PU3UKH, TEOMETPHH.

Yucii0BbIe NMOCTIEA0BATEILHOCTH M IIPOrPEeCCHH

Pacno3naBaTh apu(MeTUUYECKYI0 M T€OMETPUYECKYIO MPOTrPECCUu MpHU
pa3HBIX CrocoOax 3aJaHusl.

BbINONMHATE BBIUMCIEHHMS C MCIONb30BaHHEM (QOpPMYJT N-ro 4jieHa
apu(pMETUYECKON U T€OMETPUUECKON MPOrpeccuii, CyMMbl MEPBBIX N UJICHOB.

N300paxaTh 4jieHbl MOCIENOBATEIbHOCTH TOYKAMHM Ha KOOPJIMHATHOU
IUIOCKOCTH.

Pemate 3aa4um, CBSI3aHHBIE C YMCJIOBBIMU MOCIEI0BATEIBHOCTIMH, B TOM
yyclie 3aJayd W3 PEAJTbHOM JKW3HM (C HCIIOJIB30BAHUEM KaJIbKYJSTOPA,

U (POBBIX TEXHOJIOTHA).



TEMATHYECKOE IINTAHUPOBAHUE

7 KUIIACC
HaunmeHoBaHue Kosaun4yectBo 4yacos
Ne DJIeKTpOHHbIe (LM (POBHIe)
Pa3ieioB U TEM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero oOpa3oBaTe/ibHbIE pecypchbl
NporpamMmMbl padoThbI padoTbI
Uucna n
1 BBIYMCIICHHS. 25 bubmnoreka IIOK
ParmmonanbHbie https://m.edsoo.ru/7f415b90
qrcna
5 Anrebpanueckue 57 bubnmnorexka HOK
BBIPAKCHUS https://m.edsoo.ru/7f415b90
3 VYpaBHeHus u 20 bubnmnoreka [JOK
HEPaBEHCTBA https://m.edsoo.ru/7f415b90
4 Koopaunats! n 24 bu6nuoreka [IOK
rpaduxu. OyHKIUN https://m.edsoo.ru/7f415b90
5 IToBTOpEHME M 5 bubnmnorexka HOK
00001eHne https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO
YACOB IIO 102 0
[TPOI'PAMME



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KVIACC

HauMeHoBaHue KoauyecTBO yacoB
Ne DJIeKTpOHHbIe (LM (POBHIe)
n/n PA3ICIOn M TEM Bcero Konrpoakunie Hpaxruyeckue o0pa3oBaTe/bHbIE Pecypchl

nporpamMmMsbl padoThI padoThI
Yucna n

1 BBIYHCIICHHUS. 15 bubamorexa LOK

https://m.edsoo.ru/7f417af8

KBanpaTHbie kKopHH
Yucna n

) BBIUHCIICHHSI. ; bubmuorexa [JOK
CreneHs ¢ 1eIbIM https://m.edsoo.ru/7f417af8
[I0Ka3areieM
Anrebpanyeckue

3 BBIPAYKEHUSI. 5 L bubnmnorexka HOK
KBanpatuslii https://m.edsoo.ru/7f417af8
TPEXWIECH
Anrebpanyeckue

4 BBIPAYKEHUSI. 15 L bubnmnorexka HOK
Anrebpanyeckas https://m.edsoo.ru/7f417af8
apoOb
YpaBHeHuUs u

5 HEPaBEHCTBA. 15 bu6muoreka [JOK
KBanpatubie https://m.edsoo.ru/7f417af8
ypaBHEHUS

6 VYpaBueHus u 13 . bubnmoreka [JOK

HEpaBEeHCTBA.

https://m.edsoo.ru/7f417af8



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

Cucrembl
YpaBHEHUH
YpaBHeHuUs 1
7 - 12 bu6nmoreka [IOK
P ' https://m.edso00.ru/7f417af8
HepasencrBa
8 O YHKIUH. 5 bubnmnoreka HOK
OcCHOBHBIE TTOHATHS https://m.edsoo.ru/7f417af8
9 OyHKIUU. 9 bubnuoreka [JOK
Yucnosbie GyHKIIUU https://m.edsoo.ru/7f417af8
10 [ToBTOpEenue n 6 bubnuorexa [HOK
00o001IeHe https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO
YACOBIIO 102

I[TPOTPAMME



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KVIACC

Ne | HaumeHOBaHHUe KoaunuecTBO yacon
DJIeKTpOHHbIe (LM (POBbIe)
n/ pa3jiejioB U TeM KoHnTpoJbHbie IIpakTHYeckue
Bcero o0pa3oBaTejibHbIE PeCypPChl
I NporpaMmel padoThI padoThI
1 Yucna u BBIYUCIICHHUS. 9 bubnuorexa [JOK
JleficTBUTEIbHBIE YHCIIa https://m.edso0.ru/7f419d08
YpaBHeHUs U
2 HEpaBEHCTBA. Y paBHEHMS 14 1 bubmorexa [JOK
p . 7P . https://m.eds00.ru/7f419d08
C OJIHOM TIEpEMEHHOI
YpaBHeHUs U
3 HepaBeHcTBa. CUCTEMBI 14 1 bubmorexa [JOK
p o https://m.eds00.ru/7f419d08
ypaBHEHUU
YpaBHeHUA U
4 I — 16 bubmmorexa [JOK
P ' https://m.eds00.ru/7f419d08
HepasencrBa
bu6nuorexa [IOK
° Dynxuun 16 1 https://m.edso0.ru/7f419d08
6 Yucnosbie 15 1 bubnuorexa [IOK
MIOCJIEIOBATEILHOCTH https://m.edsoo.ru/7f419d08
7 [ToBTOpenue, 06001IIeHNE, 15 bubnunoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO 99 4 0
YACOB I10 [TPOT'PAMME



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
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