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HOACHUTEJIBHASA 3AIINCKA

Anrebpa sABIsSETCS OJHUM U3 OINOPHBIX KypCOB OCHOBHOTO OOIIEro
o0Opa3oBaHus: OHA 00ECIeUnBaeT U3yUeHUE APYIUX JAUCLHUIUIMH, KaK €CTECTBEHHO-
HAay4YHOr0, TaK W TYMAaHUTApPHOIO LMKIOB, €€ OCBOCHHE HEOOXOAUMO s
IPOJODKEHNs 00pa30BaHUs U B ITOBCEHEBHOM *U3HU. Pa3Butue y oO0ydaromuxcs
HAyYHBIX TPEJCTABICHUNH O TMPOUCXOXKACHUM U CYLUIHOCTH alreOpandecKux
abcTpakuuii, cnocobe oTpakeHHs MaTeMaTHYeCKOM HAYKOMW SBICHUHN U MPOILIECCOB
B IpUpOJE W OOIIECTBE, POJIM MATEMaTHYECKOTO MOJEIUPOBAHUS B HAYyUYHOM
NO3HAaHUM U B IPAKTHKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHMUS
M Ka4eCTB MBIILJICHHS, HEOOXOIUMBIX AJIs aAaNTallid B COBPEMEHHOM IIU(POBOM
oOmectBe. M3yueHue anreOpbl oOecleUMBAET pa3BUTHE YMEHHUs HaOII0JaTh,
CpaBHMBaTh, HAaXOAWTb 3aKOHOMEPHOCTH, TpPeOyeT KPUTUYHOCTU MBIILUICHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBaTb CBOU JCHCTBHSI U BBIBOABI,
dopmynupoBath yTBep)kaeHH. OcBOEHUE Kypca alredpbl 00ecneurnBaeT pa3BUTHE
JIOTUYECKOTO MBIIUIEHUST OOYYalolUXCs: OHM MCHOJIB3YIOT JI€IyKTUBHBIE U
UHAYKTUBHBIE PACCyXJEeHUs, 0000LIeHNEe U KOHKPETU3alnio, a0CTparupoBaHue u
aHaioruto. OOyuenue  anrebpe  mpenanoyaraeT  3HAYUTENIbHBIH  O00BEM
CaMOCTOSITENIbHON ~ JI€ATEIbHOCTH OOYyYalolUXCsl, IO3TOMY CaMOCTOSATEIbHOE
pelIeHune 3aa4 SIBISIETCS peau3aliuei 1eaTeIbHOCTHOTO MPUHILINAIIA 00YUYEHUS.

B crpykrype mnporpammbl y4eOHOro kypca «Anredpa» ajis OCHOBHOTO
o0miero o6pa3oBaHHsi OCHOBHOE MECTO 3aHHMAIOT COAEPKATeIbHO-METOANYECKUE
auHUM: «Hucna ¥ BBIYKCIEHUS», «ANTeOpandecKue BhIPAKEHUS», «YPaBHEHUS U
HepaBeHCTBa», «Dynkiumy. Kaxnas u3 3TUX COAepKaTeIbHO-METOIUYECKUX
JVHUH pa3BUBAETCs Ha NPOTSHKEHUU TPEX JIET U3YUYEHHUs Kypca, B3aUMOAECUCTBYS €
ApPYyTMMH €ro JHHHUSIMH. B Xone wu3ydeHuss ydeOHOro Kypca O0O0ydaroImumcs
OPUXOIUTCS JIOTUYECKU PACCYKJATh, HUCIOIb30BAaTh TEOPETHKO-MHOKECTBEHHBIN
A3bIK. B CBsA3M ¢ 3TUM B mporpaMMy y4yeOHOro Kypca «Anredpa» BKIIOUEHBI
HEKOTOpbIE OCHOBBI JIOTMKM, MPEJICTaBICHHBIE BO BCEX OCHOBHBIX pa3jeiax
MaTeMaTHIECKOro 00pa3oBaHUS U CIIOCOOCTBYIOIINE OBJIAJCHUIO 00YyYaIOIIUMUCS
OCHOB  YHUBEpCaJIbHOro Mmaremarudeckoro s3pika. CopepkaTenbHOM U
CTPYKTYPHOM OCOOEHHOCTBIO ydeOHOro Kypca «Anredpa» SBISETCA €ro
VHTETPUPOBAHHBINA XAPAKTEP.

Copepxanne nuHMM «Yuclia W BBIYUCICHUS» CIYKUT OCHOBOW MJis
JANbHEHNIIEro U3y4YeHUs MaTeMaTHKU, CIOCOOCTBYET Pa3BUTHIO y OOYyYarOIIUXCS
JIOTUYECKOTO MBIIIIEHUS, (POPMUPOBAHUIO YMEHHS MOJIB30BATHCS aJrOpUTMaMHu, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsl TIOBCEIHEBHON
KHU3HU. Pa3BUTHE MOHATHA O YMCIe HAa yPOBHE OCHOBHOTO 00IIEro oopa3oBaHus
CBA3aHO C PAlMOHAJIBLHBIMU W HWPPALMOHAIBHBIMU YHCIIaMU, (OPMUPOBAHUEM
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MPEJICTaBJICHUN O JEHUCTBUTEIBHOM YHCJE. 3aBEpIICHHE OCBOCHHS YHCIIOBOU
JIMHUU OTHECEHO K CpeIHEMY 001IeMy 00pa30BaHUIO.

ConepxaHue IByX ainreOpandeckux JUHUN — « AIre0pandecKue BhIPaKSHUS
U «YpaBHEHUS] U HEPABEHCTBa» CIOCOOCTBYET (POPMUPOBAHUIO y OOYyYArOIIUXCS
MaTEMaTUYECKOTO arrmapara, HeOOXOJAMMOTrO JiS PelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX TMPEIMETOB U MPAKTUKO-OPUEHTHUPOBAHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001Iero o00pa3oBaHMsl y4eOHBIM MaTepuas TPYHIUPYETCS BOKPYT
paIlMOHANIBHBIX BRIpAXKEHUHN. ANreOpa JEMOHCTPUPYET 3HAUCHHWE MAaTEMATUKH Kak
S3bIKa IS TIOCTPOCHUSI MAaTeMaTH4YEeCKUX MOJIeNIeH, OMUCAHUSl MPOIECCOB H
ABJICHUN peanbHOro Mupa. B 3amaun oOydeHus anreOpe BXOIAT TaKXKe
JanbHeilee pa3BUTHE AJNTOPUTMUYECKOTO MBIIIIEHUS, HE00X0IUMOro, B
YaCTHOCTH, JJIS OCBOCHHS Kypca WH(OpPMATHUKHA, M OBJAJCHUE HaBBIKAMHU
JIeNyKTUBHBIX paccyxkaeHuid. [Ipeodpa3oBanne cUMBOJIBHBIX (OPM CIOCOOCTBYET
Pa3BUTHIO BOOOpAXKEHUs, CHOCOOHOCTEN K MAaTEMAaTUHYECKOMY TBOPYECTBY.

Conepxkanue GyHKIMOHATBHO-TPAPUUECKON IMHUM HAIIEJICHO Ha MOJIyYeHHE
oOy4JaronuMMucs 3HaHUNW O (PYHKIMSAX Kak Ba)KHEHIIEW MaTeMaTuuecKoW MOJENn
JUISL ONMCAHUsS M UCCIENOBaHUS pa3HOOOPAa3HBIX MPOLECCOB U SBJIEHUN B MPUPOJIE
u obmiectBe. M3yueHue marepuana crnocoOCTBYET PA3BUTHUIO y OOyYarOUIUXCs
YMEHUS UCTIOIH30BaTh PA3JIMUHbIE BBIPA3UTENIbHBIE CPEICTBA SI3bIKA MATEMATUKUA —
CJIIOBECHBIC, CHMBOJIMYECKHE, Tpaduueckue, BHOCUT BKJIaa B (OpMUpPOBAHUE
MPEACTABICHUM O POJIM MATEMATUKHU B PA3BUTUU LIMBUIU3AIMYU U KYJIbTYPBHI.

CornacHo ydeOHOMYy IlaHy B 7-9 Kiaccax wH3ydaercsi Y4eOHBIM Kypc
«Anrebpa», KOTOpBIN BKIIOYAET CIEAYIOIIUE OCHOBHBIE pPAa3/eNibl COJAEPIKAHMS:
«Yucna ¥ BBIYHUCICHUN», «ANTreOpandeckre BBIPAKEHUS», «YPaBHCHHUS U
HEPABEHCTBA», « DYHKIUW.

Ha uzyuenue yuebHoro kypca «Anredpa» orBoaurcs 306 yacos: B 7 kiacce
— 102 4gaca (3 ygaca B Hemeno), B 8 kimacce — 102 gaca (3 vaca B Hemento), B 9
kiacce — 102 4gaca (3 yaca B HeZleli0).



COJAEPXKXAHME OBYUYEHUA
7 KIIACC

Yucia 1 BHIYHCICHUA

Jlpobu OOBIKHOBEHHBIE M JECATUYHBIC, TIEPEX0] OT OAHOW (hopmbl 3ammcu
npobeit k gpyroil. IloHsTHe panMOHaIBLHOrO 4YHCJA, 3aluch, CpPaBHEHHUE,
yHOPSAOYMBAaHUE  PALMOHAIBHBIX uuced. Apudmernueckue JeicTBUS €
palMOHAIBHBIMY 4YMclIamMu. Pemenue 3aga4 U3 peaJbHOW IIPAKTHKM HA 4acTH, HA
IpoOu.

CreneHb ¢ HaTypaJbHBIM IOKa3aTeJIeM: OIpejAelieHne, peodpa3zoBaHue
BBIPXKEHUI HAa OCHOBE OIpeNeeHUs, 3aIUCh 00apIMX yucel. [IpoueHTsl, 3anuce
IPOLEHTOB B BHUJE ApoOU U JpoOU B BHUJIE MPOLEHTOB. TpU OCHOBHBIC 33J]aud Ha
IIPOLIEHTHI, PEIICHUE 3a1a4 U3 PEaIbHON IPAKTHKHU.

[IpumeHeHne TPU3HAKOB  JEIMMOCTH, DPAa3j0oKEHUE Ha  MHOXKHUTEIH
HATypaJIbHBIX YUCEIL.

PeanbHble  3aBUCMMOCTH, B TOM  4YHCiIe T@psMas ©  oOparHas
IPONOPLIHOHAIBHOCTH.

AuredpanvecKkue BbIPaKeHUs!

[IepeMeHHBIE, UMCIOBOE 3HAYEHNUE BBIPAXKEHUSI C IEPEMEHHOM. JlomyCcTUMBbIE
3Ha4YeHUs NepeMeHHbIX. [IpeacraBnenne 3aBUCMMOCTH MEXK1y BEJIMYMHAMU B BUJIE
dopmyinbl. Beruucienus no popmynam. [IpeodpazoBanne OyKBEHHBIX BbIPAXKEHUMH,
TOXKJECTBEHHO paBHbIE BBIPAKEHUS, MpaBuUia MpeoOpa3oBaHUs CYMM H
IIPOM3BENICHUH, TTpaBUjIa PaCKPbITUS CKOOOK U IIPUBEIEHUS OJOOHBIX CIIaracMbIX.

CBolicTBa CTENEHH C HATYPAJIBbHBIM [TOKA3aTEJIEM.

OnHounensl 1 MHOrouwneHbsl. CreneHp MHOrowieHa. CinoKeHue, BBIYUTAHHUE,
YMHOXXEHHE MHOIOWICHOB. DOpMyJbl COKpAlEHHOIO YMHOXKEHHs: KBaapar
CyMMBl M KBajgpar pasHoctu. Popmyna pa3HOCTH KBaAparoB. Pazmoxenue
MHOT'OYJIEHOB HA MHOKHUTEIH.

YpaBHeHUs M HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YypaBHEHHUs, MpaBujia IpeoOpa3oBaHMsl YpPaBHEHUS,
PABHOCWIBHOCTb YPaBHEHUU.

JIuHeliHOE ypaBHEHME C OJHOM NEPEMEHHOW, YUCIO KOPHEH JMHEHWHOIO
YPaBHEHHMS, pEIICHHE JIMHEWHBIX YypaBHEHHU. CocCTaBlIEHUME YpPaBHEHHU 110
YCJIOBHIO 3a/1ayi. PerieHre TeKCTOBBIX 3a/1a4 C IIOMOILBIO YPABHEHUM.

JIuneiiHoe ypaBHEHHE C JABYMs NEPEMEHHBIMH U ero rpa¢uk. Cucrema IByX
JIMHEWHBIX YPAaBHEHHMU C JByMs INEPEMEHHBIMH. PemeHue cucrem ypaBHEHHU
CrIocoOOM MOJACTaHOBKH. lIpuMepsl peleHus TEKCTOBBIX 3aJad C IOMOUIbIO
CHUCTEM YPaBHEHHUM.



DOyHKIUU

Koopaunara Touku Ha npsMou. UucnoBele MpoMexyTKH. PaccTossHrE MEXTy
JIBYMs TOYKaMU KOOPIUHATHOU MPSIMOM.

[IpsimoyronbHas cucrema koopauHat, ocu OX u Oy. AOcuucca u opauHaTa
TOUYKH HAa KOOpAMHATHOM I1ockocTH. [Ipumepsl rpadukoB, 3a1laHHBIX (GOpMYJIaMu.
Urenne rpaduxoB peanbHbIXx 3aBucuMocTeil. Illonstue ¢ynkuuu. [paduk
¢ynkuuu. CoiictBa pynkumil. JIuneiinas Qynkuus, e€ rpaduk. ['padux byHkumu
y = |X|. I'padmueckoe pelieHne TUHEWHBIX YPaBHEHHH M CHUCTEM JIMHEHHBIX

YPaBHEHUM.
8 KUIACC

Yuciia 1 BBIYHCICHUA

KBagparueiii kopenb u3 umcia. [loHsarue o0 uppalnMoOHAILHOM YHCIIE.
Hecsatuunbie TpUOIMKEHUST UppalMOHANIbHBIX yucen. CBoiicTBa apuMeTHYeCKuX
KBa/IPAaTHBIX KOPHEW U UX IPUMEHEHHE K TPE0OPa30BaHUIO YHCIIOBBIX BBIPAKEHUN
Y BBIYUCJICHUAM. [eliCTBUTEIbHBIE YHCIIA.

Crenens ¢ 1esbIM MokaszareneM u e€ cpovictea. CTanaapTHas 3aMuch YUCIA.

AsredpanvecKkue BbIPaKeHUsI

KBampaTHblii  TpEéXuieH, pas3jloKeHUE KBAAPATHOIO  TpEXWwieHa Ha
MHOKHTENH.

AnreOpanyeckass ApoOb. OCHOBHOE CBOMCTBO ajreOpandeckoil apoowu.
CrnoxeHue, BbIUMTAHHE, YMHOXEHUE, J[IeJICHUE alreOpandeckux ApoOeH.
PanronanbpHbIe BhIpaXeHUsI U UX MPeoOpa3oBaHUE.

YpaBHeHUA U HEPABEHCTBA

KBagpatnoe ypaBHeHue, Qopmylna KOpHEH KBaJApaTHOTO YpaBHEHUS.
Teopema Buera. Penienue ypaBHEHUM, CBOAAIIMXCS K JUHENHBIM U KBaJPATHBIM.
[Ipocreiimme qpoOHO-palOHANbHBIE YPABHEHUS.

I'paduueckas uHTEpnpeTalysi ypaBHEHUN C ABYMsI IEPEMEHHBIMH U CHUCTEM
JMHEMHBIX YPAaBHEHUN C JByMs NEpeMEHHBIMU. [Ipumepsl pelieHus cucrem
HEJIMHEMHBIX YPAaBHEHUU C JIByMs IEPEMEHHBIMMU.

Perienne TeKCTOBBIX 3a/1a4 anredpandeckuM CrocoooM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HEpaBEHCTBO C OJIHON MEPEMEHHOM.
PaBHOCUIIBHOCTH HEpaBeHCTB. JIMHENHbIE HEPABEHCTBA C OAHOM IEPEMEHHOM.
CucreMbl TMHENHBIX HEPABEHCTB C OJJHOM NIEPEMEHHOM.

DOyHKUIMHA

[Tonstne ¢ynkuuu. OOMACTh ONpENENeHUs] U MHOXECTBO 3HAYEHUU
¢ynxiun. CriocoObl 3a1aHus QyHKIUH.



I'padux dynakmum. Urenue cpoiictB (yHkmmm mo e€ rpaduky. [Ipumeps
rpa@uKoB QyHKIHIA, OTpaKaIOIIUX PeaIbHbIE TPOLIECCHI.

ODYHKIMW, OMNHUCHIBAIOIINE TPSIMYI0 H OOpaTHYIO MPOIMOPIHMOHATILHBIC
3aBHCHMOCTH, UX rpadukn. OyHkimn Y = X2, Y = X3, y = VX, y=|x|. [paduueckoe
pellIeHnEe YPABHEHUMN U CUCTEM YPaBHEHUM.

9 KJIACC

Yucia 1 BBIYUCICHUSA

PaunoHanpHble yucia, UPpaLMOHAIBHBIE YUCIA, KOHEYHbIE U OECKOHEUYHBIE
JecATUYHBIE ApoOU. MHOXKECTBO AEUCTBUTENBHBIX YUCEN, AEHCTBUTEIbHBIC YK CIIA
Kak OECKOHEUHBbIE J[ecATUYHBbIe ApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEXIY MHOXECTBOM JICHCTBUTEIBHBIX YMCEII K KOOPJIMHATHOM MIPSIMOU.

CpaBHEHHME JIEWCTBUTENIbHBIX 4YHCEN, apU(PMETUYECKUe JEeHUCTBUS C
JNENCTBUTEIBbHBIMU YU CIIAMU.

Pa3mepsl OOBEKTOB OKPY’KAIOIIETO MHUPA, [JIUTEIBHOCTh IPOIIECCOB B
OKpY’KarOLIEM MHpE.

[Ipubnmx€HHOE 3HAYEHUE BEIMYUHBI, TOYHOCTh NpUOIMKeHuss. OKpyrieHue
yucen. [Ipuknaka u oneHka pe3yabTaTOB BBIYUCICHUN.

YpaBHeHHs] 1 HEPABEHCTBA

JInneliHOe ypaBHEHME. Pemenne ypaBHeHUM, CBOASIIMXCS K JIMHEUHBIM.

KBagpatHoe ypaBHeHMe. PenieHne ypaBHEHHN, CBOASIIMXCSA K KBAaApPaTHBIM.
bukBagpatHoe ypaBHeHue. [IpruMepbl pelieHuss ypaBHEHUN TPEThEH M YETBEPTOMN
CTEIEHEH Pa3I0KEHUEM Ha MHOKUTENH.

Pemenne apoOHO-panimoHaNbHBIX ypaBHEHHUU. PelieHne TEKCTOBBIX 3a1ad
anreOpanyeckuM METOJIOM.

VYpaBHeHuEe ¢ JBYyMsI NEpEMEHHBIMH M ero rpaduk. Pemenue cucrem AByx
JIMHENHBIX YPAaBHEHUH C IByMs [IEPEMEHHBIMHU. PellleHne CUCTEM JIBYX YPaBHEHUM,
OTHO W3 KOTOPBIX JIMHEWHOE, a Jpyroe — BTOpou cremeHu. [paduueckas
MHTEPIIPETalNs CUCTEMBl YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Pelenre TekCTOBBIX 3a7a4 aareOpandeckuM CrocoOoMm.

HucioBble HEPABEHCTBA U UX CBOMCTBA.

Pemenne nMHENHBIX HEPABEHCTB C OAHOM NepeMeHHOM. Pemenue cucrem
JMHEWHBIX HEPABEHCTB C OJHOW IiepeMeHHOW. KBajgpaTHele HEpaBEHCTBA.
I'paduueckass wuHTEepHperanusi HEPABEHCTB W CHUCTEM HEPABEHCTB C JABYMS
IIEPEMEHHBIMH.

DOyHKIUU

KBagpatuunas ¢ynkums, e€ rpadux u cBoictBa. I[lapabona, kKoopauHATHI
BEPIIMHBI TapadOoJIbl, 0Ch CAMMETPHUH MapadOJIbI.



Ipaduxu yrxmmit: y = kx, y = kx + b,y = k/x, y =x3, y =X, y = x| , u ux
CBOMCTBA.

Yucii0BbIC OCIEA0BATEIHHOCTH M MPOrPEeCCUH

[ToHsATHE 4YMCIIOBOM MOCIEAOBATEIBHOCTU. 3aJaHuE I0CIEH0BATEIbHOCTH
pEKyppeHTHOM (hopmyJioil u popMyIiol N-ro yjieHa.

Apudmernueckass U reoMmerpuueckas mnporpeccur. @opmyssl N-ro ujaeHa
apu(pMETUYECKON U T€OMETPUUECKOM MPOTrPeccuii, CyMMbI MEPBHIX N YICHOB.

N300pakeHne YiI€HOB apHU(PMETHUYECKON U TEOMETPUUYECKOW MPOTPECcCHid
TOYKaMU Ha KOOPAMHATHOM IIOCKOCTHU. JIMHEMHBIN M 3KCIIOHEHUUAIBHBIA POCT.
CI10KHBIE TPOLICHTHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUSA [NPOI'PAMMBI
YYEBHOI'O KYPCA <«AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHLIET'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATDBI

JInYHOCTHBIE pe3yabTaThl OCBOCHHMS NPOrpaMMbl  y4eOHOro Kypca
«Anre0Opa» XxapaKTepU3yHTCs:

1) matpuoTHyeckoe BOCIMTAHHE:

IPOSIBIEHHEM MHTEpeca K IMPOHUIOMY M  HACTOSALIEMY POCCHUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOUIEHWEM K  JIOCTH)KEHHSIM  POCCHUHCKHX
MaTEMAaTUKOB M POCCUHMCKONW MaTeMaTH4EeCKOW IIKOJbl, K HCIIOJIb30BAHUIO ITHUX
JOCTUKEHUM B IPYrUX HayKax M MPUKIAJAHbIX chepax;

2) rpaskaaHcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIMOJHEHUIO 00SI3aHHOCTEN rpakaHWHA U pealii3aliu ero
opaB, MpPEICTAaBICHUEM O MaTeMaTHYEeCKMX OCHOBaX (DyHKIMOHUPOBAHUS
Pa3INYHbIX CTPYKTYp, SBJIEHUH, MPOLEAYp IpakKIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKIECHHUIO 3TUYECKHUX MPOOJIEM, CBI3aHHBIX
C TpPaKTUYECKUM TPUMEHEHHEM JIOCTHKEHUN HAyKd, OCO3HAHHUEM BaXXHOCTH
MOPaJIbHO-3THYECKUX TPUHIUIIOB B JACSITEIBHOCTH YUYEHOTO;

3) Tpy10BO€ BOCIIUTAHHUE:

YCTAaHOBKOM Ha aKTHUBHOE Yy4YacTHE€ B PpEIIEHUU MPAKTUYECKUX 3a]ady
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHUEM BAaXKHOCTH MaTEMaTHYECKOTO
oOpa3oBaHMsI HAa NPOTSKEHUM BCEW >KM3HHU JUIsl YCHEIIHON NpodeccruoHanbHON
JESTeIbHOCTH M Pa3BUTHEM HEOOXOJUMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOEHUEM MHIUBUYAIbHON TPAEKTOPUHU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX IOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIMTAHHUE:

CIIOCOOHOCTBIO K SMOIMOHAJIBHOMY M  O3CTETHUECKOMY BOCIPHUSATHIO
MaTEMaTUYECKUX OOBEKTOB, 3aJay, PELICHWH, pacCyXICHH, YMEHUIO BHUJIETh
MaTeMAaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 MO3HAHMA:

OpUEHTALMEW B JI€ATEIIbHOCTH Ha COBPEMEHHYI) CHCTEMY Hay4HbIX
IPEICTABICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHsI YEJOBEKA, MPUPOJIbI U
oOuiecTBa, MOHMMAaHUEM MaTEMaTHYECKOM HayKh Kak c@epbl 4Yel0BEUeCKON
NEATENbHOCTH, JTANOB €€ pa3BUTUSA W 3HAYMMOCTH JJI PA3BUTHS LMBUIM3ALNU,
OBJIAJICHHEM SI3bIKOM MATEMATHKU U MATEMATHYECKOW KYJIBTYpOW Kak CPEICTBOM
NO3HAHUS MHpPA, OBJIAJEHUEM IMPOCTEUIIMMU HAaBBIKAMHU HCCIIEI0BATEIBCKON
JEeSITENIbHOCTH;

6) ¢usnyeckoe BocnuTaHHe, (POPMHMPOBAHHE KYJIbTYPblI 3A0POBbS H
3MOLMOHAJIBHOIO 0J1arOMOTyYHs:



FOTOBHOCTBIO TMPUMEHATh MaTEeMAaTHMYECKHUE 3HAHUS B HHTEpecax CBOEro
30pOBbsl, BEJAEHUS  370pOBOro  oOpa3a KM3HU  (3I0POBOE  TUTAHUE,
cOalaHCUPOBAHHBIA PEXUM 3aHATUM U OTIbIXa, peryispHas Qunueckas
aKTUBHOCTB), C(OPMHPOBAHHOCTHIO HaBbIKa pedIEeKCUHU, TPU3HAHUEM CBOETO
IpaBa Ha OIMTMOKY M TaKOTO0 e IIpaBa APYroro 4ejIoBeKa;

7) 3K0JI0TUYeCKOe BOCIIUTAHME:

OpUEHTAIlMel HAa MPUMEHEHWE MAaTeMaTUUYECKUX 3HAHUM JJIsl pelieHus 3aad
B 00J1aCTH COXPAHHOCTH OKPYJKaIOIIeH Cpeabl, IJIaHUPOBAHUS TIOCTYIIKOB U
OICHKH MX BO3MOXXHBIX TMOCJIEIACTBUH JJIs OKPY’)KAIOIIEW Cpebl, OCO3HAHUEM
100abHOTO XapaKTepa KOJIOTHYECKUX MPOOJIeM U MyTeH UX peleHuUs;

8) ajanTanusi K U3MEHSIIONIUMCH YCJOBHSIM COUMATBHON ¥ NMPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JEATEeIbHOCTh, B TOM UUCIIC
YMEHHUE YUUTBCS Yy JPYyTHX JIIOJICH, MpUOOpeTaTh B COBMECTHON JEATEIbHOCTU
HOBBIE 3HAHUS, HABBIKM U KOMIICTCHITUHU W3 OIBITA JIPYTHUX;

HEOOXOMMMOCTEIO B (OPMUPOBAHMHM HOBBIX 3HAHWW, B TOM YHUCIIEC
dbopMyJIUpOBATH UJIEH, TIOHSITHS, TUTIOTE3bl 00 O0OBEKTAX U SIBJICHUSAX, B TOM YUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JE(PUIIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, MIaHUPOBAaTh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYyallMl0, BOCHPUHUMATH
CTPECCOBYIO CHUTYyaIlMI0 KaK BBI30B, TPEOYIOUIMNA KOHTPMEP, KOPPEKTUPOBATH
NPUHUMAEMbIe pEIICHUs U JeHCTBUSA, (OPMYJIMPOBATh M OIEHUBATh PHUCKH U

MOCJIeNICTBUSL, POPMUPOBATH OIIBIT.
METAIIPEAMETHBIE PE3YJIbTATDBI

Ilo3naBaTeabHBIE YHuBeEpcCaJdbHbIC yqeﬁﬂme HeﬁCTBHﬂ

ba3oBble jlornueckue 1eicTBUA:

e BBISABIAATh U XapaKTEPU30BATh CYLIECTBEHHBIE MPU3HAKK MAaTEMATHYECKUX
OOBEKTOB, IOHATUI, OTHOLIEHUN MEXIy IOHATUSAMH, (OpPMYJIUPOBATH
ONpENENEeHUs]  IOHATUW, YCTAHaBIMBATh  CYIIECTBEHHBIA  IPHU3HAK
KJlacCu(PUKaluy, OCHOBAaHUS sl OOOOIIEHUS W CpPaBHEHHUS, KPUTEPHUU
MIPOBOJAMMOTO aHAJIN3A;

e BOCIpPHUHHMMATh, (OPMYJIUPOBATH U  IPEOOpPA3OBbIBATh  CYXKICHUS:
YTBEPAUTENbHBIE W OTpULIATEIbHBIE, €IUHUYHBbIE, YacTHbIE M OOLIHeE,
YCIIOBHBIE;

e BBIABIATH  MAaTeMaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3H U
OpoTUBOpeurss B (akTax, AAHHBIX, HAONIOACHUAX W YTBEPHKICHUSX,
npemjiaraTb ~ KpUTEPUM Ui BBIABICHHS ~ 3aKOHOMEPHOCTEM U
IIPOTUBOPEYHIL;



JienaTh BBIBOJBI C HCIIOJB30BAHUEM 3aKOHOB JIOTMKH, JETYKTUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUEHHM, YMO3aKIFOUEHHUH 110 aHAJIOTUH;
pa30upaTh JI0Ka3aTeNbCTBA MATEMATHUYECKUX YTBEPXKICHUN (MpsSIMbIE U OT
IPOTUBHOI0), MPOBOJUTH CAMOCTOSITEIbHO HECJIOKHBIE JOKa3aTelIbCTBA
MaTeMaTHYeCKUX (PaKToB, BBICTpaUBATh apPryMEHTALMIO, TPUBOAUTH
IPUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATHh CIOCOO penieHus ydyeOHOM 3ajauu (CpaBHUBATh HECKOJIBKO
BapUaHTOB peUIeHMs], BbIOMpaTh Haubonee MNOAXOAAIUNA C YUYETOM
CaMOCTOSITEJILHO BBIIEJIEHHBIX KPUTEPHUEB).

Ba3oBnie ucciienoBarejbcKue 1eHCTBUA.

HCIIOJIb30BaTh BOIPOCKHI KaK HCCIIEIOBATEIbCKUNA MHCTPYMEHT MO3HAHUSA,
dbopMyIMpoBaTh BOMPOCH], (UKCUPYIOIIHME MPOTUBOpEUne, MpodiIemy,
CaMOCTOATETILHO YCTAaHABIIMBaTh HMCKOMOE U JaHHOE, (HOPMHUPOBATH
TUIOTE3Y, apTYMEHTUPOBATh CBOIO MO3UIIMI0, MHEHUE;

MPOBOJIUTH IO CAMOCTOSITEIbHO COCTABJICHHOMY ILJIAaHY HECJIOKHBIM
OKCIIEPUMEHT,  HEOOJbIIOE  HCCIACAOBAaHME MO  YCTAHOBJICHHUIO
OCOOEHHOCTEl MaTeMaTHYECKOTO0 OOBEKTa, 3aBHCHUMOCTEM OOBEKTOB
MEXKy coOO0H;

CaMOCTOATENHLHO (POPMYIHPOBATH 000OIEHUS U BBIBOJBI 110 Pe3yJibTaTaM
MPOBEAEHHOTO HAOMIOEHUs, MCCIEIOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJOB U 0000UICHUIA;

MPOTHO3MPOBATh BO3MOXKHOE pPA3BUTHUE NPOLECCA, a TAKXKE BbIABUTATH
MPEANOIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora c nndopmanueii:

BBISIBJISITH HEJIOCTATOYHOCTh M HU3OBITOYHOCTh HH(OpPMAINH, ITaHHBIX,
HEO0OXOAUMBIX JJI PEIICHUS 3aauH;

BbIOMpaTh, AHAIN3UPOBATh, CUCTEMATU3UPOBATH U HMHTEPIPETUPOBATH
UH(}OPMALIMIO Pa3IMYHbIX BUIOB U (OPM IpE/ICTaBICHHUS;

BbIOUpaTh (GopMy TpEACTaBICHUS HHPOPMALMK W HILUIIOCTPUPOBATH
peliaemMble 3aJlayd CXE€MaMH, JAuarpaMMaMd, HWHOM Tpapukod U UuX
KOMOHWHAIIUSAMU;

OLICHMBATh HAAEKHOCTh WMH(OPMALMU TO KPUTEPUSAM, MPEIIOKESHHBIM
YUHUTEJIEM WU CPOPMYITHUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMmyHnKaTHBHBIE YHMBepPCAJIbHbIE Y4eOHbIe TeHCTBUSA:

BOCIIPUHUMATh W (OPMYJIHPOBATH CYXIEHHUS B COOTBETCTBUU C
YCIOBUSAMH U 1EISIMUA OOIIEHUs, ICHO, TOYHO, FPAMOTHO BBIPAXKATh CBOIO
TOYKY 3PEHHUSI B YCTHBIX U MHUCHBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJ1y pelIeHUs 3aJ]a4i, KOMMEHTUPOBATH MTOJTYYEHHBIN PE3YJIbTAT;

B X0JI€ O0CYKJIEHU 3a/1aBaTh BOIIPOCHI IO CYIIIECTBY 00CYKIaeMON TEMBI,
po0JIeMbl, pelllaeMon 3a/1auu, BbICKa3bIBaTh UJI€H, HAIICJICHHBIC HA TTIOUCK
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pELICHUs, COIOCTABIATh CBOM CYXKIEHUA C CYXICHHSIMH JPYTUX
YYaCTHUKOB JUanora, oOHapy>KWBaTh Pa3jIMuM€ U CXOACTBO IO3MIIMH, B
KOPPEKTHOU GopMe (hopMyaupoBaTh pa3HOIIACHS, CBOM BO3PAKEHNUS;

e TMpPEACTABIATh  pe3yNbTaTbl  pEIIeHHS  3aJayd,  HKCIEPUMEHTa,
UCCJICIOBaHMs,  TPOEKTa,  CaMOCTOATENbHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1ay IIPE3EHTALMU U OCOOEHHOCTEN ayIUTOPUH;

e IMOHMMATh M  HCIOJB30BATh  MPEUMYyLIECTBA  KOMaHIHOHM U
UHAUBUAYAIbHONH pabOoThl MpU pPELIEHUH YUYEOHBIX MaTeMaTH4YECKHX
3a/1ay;

e IPUHUMATH LIEJb COBMECTHOM AESITENbHOCTH, TUIAHUPOBATh OPTraHU3ALMIO
COBMECTHOM palOThl, pachpeAesiaTb BUAbl padoOT, I0roBapuBaThCH,
00CyXKIaTh IPOIIeCC U Pe3yibTaT pabOThl, 0000IIaTh MHEHUSI HECKOIBKUX
JIIOJIEH;

e yYacTBOBaTh B TPYIIOBbIX (opmax paboTsel (0OcyxkaeHHs, OOMEH
MHEHUSIMH, MO3TOBbIE IITYPMBl WM JPYyTHE), BBINOJHATH CBOIO YacThb
paboThl U KOOPIMHUPOBATH CBOM JCHCTBUA C IPYTUMHU WICHAMH KOMaH/IbI,
OLICHMBATh KAa4e€CTBO CBOETO BKJaJa B OOIMIMN MPOAYKT MO KPUTEPHUSIM,
c(OpMYIMPOBAHHBIM YYACTHUKAMHU B3aUMOJICUCTBUSI.

PerynsiTuBHbIe YHMBepcajbHbIe YUueOHbIe 1elCTBUSA
Camoopranusanus:

e CaMOCTOSITEJIBHO COCTABJIATH IUJIAH, aIrOPUTM pEUIeHUs 3ajaudd (W ero
4acTh), BIOUpATh CIOCOO pELIEHUsI C YYETOM HMEIOIIMXCS PECYypCcOB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATH
BapUaAHTHI pelIeHU# ¢ yu€TOM HOBOM MH(OpMaIuu.

CaMOKOHTPOJ/Ib, IMOLMOHAIbHBIN HHTEJJIEKT:

e BIIQJIETh CIOCOOAMHU CAMOIPOBEPKH, CAMOKOHTpOJSI Mpolecca U
pe3yibTaTa peleHus MaTeMaTUYeCKOM 3a/1auH;

e TMpPEABUAETH TPYIHOCTH, KOTOPHIE MOIYT BO3HUKHYTh IIpU PpELICHUH
3a/layd, BHOCHTb KOPPEKTHUBBI B JI€ATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENLCTB, HAIICHHBIX OLIMOOK, BBISIBICHHBIX TPYAHOCTEH;

e OIICHMBATh COOTBETCTBUE pE3yJbTaTa JESITEIbHOCTH MOCTABICHHOMN LIeTn
U YCJIOBUSIM, OOBSICHATh IPUYUHBI TOCTHKEHUS UM HEJOCTUKEHUS LIENH,
HaxXOJIUTh OMIMUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

HNPEIMETHBIE PE3YJIbTATDI

K xonmy oOydenuss B 7 kJjacce OOYyYarONUKCS TOTYYUT CIEAYIONINE
MPEIMETHBIE PE3YJIBTATHI:
Yucia 1 BBIYUCICHUA
BrimonHsaTh, couyeTass yCTHBIE W MHChMEHHBIE MPUEMBI, apudMeTHIecKue
JEUCTBUS C PAMOHAIBHBIMA YHCIIAMMU.
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HaxonuTh 3HaueHUs] YUCIOBBIX BBIPAKEHUH, MPUMEHSTH PazHOOOpa3HbIC
CrocoObl U MPUEMBI BHIYMCIICHUS] 3HAYEHUN JAPOOHBIX BBIPAKEHUM, COAEpPKAIIUX
OOBIKHOBEHHBIC U JIECATUYHBIC TPOOU.

[TepexoauTth OT oAHON (hopMBI 3amucH Yucen K Apyroi (mpeoOpa3oBbIBaTh
JECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATHYHYIO, B
YaCTHOCTU B O€CKOHEUYHYIO JECATUUHYIO APOOB).

CpaBHUBATH U YIOPSI0YMBATH PAllMOHAJILHBIC YUCTIA.

OKpyrisTh yucia.

BpInonHATE NPUKUIKY U OLIEHKY PE3yJbTaTa BBIYMCICHUM, OLCHKY 3HAYCHU I
YUCJIOBBIX BBIpaKEHHUM. BBIMONHATE AEHUCTBHUS CO CTENEHSIMU C HATypajlbHBIMU
MOKa3aTeJIsIMH.

[IpuMeHsATh  NpU3HAKK  ACIUMOCTH,  Pa3jOKEHUE HAa  MHOXHUTENIH
HaTypaJbHbIX YUCEIL.

PemaTte npakTUKO-OPUEHTHPOBAHHBIE 3aJa4yM, CBSI3AHHBIE C OTHOLUEHUEM
BEJIMYMH, MPONOPLHOHAIBHOCTBIO BEJIWYMH, IPOLEHTAMHU, HWHTEPIPETUPOBATH
pe3yJbTaThl PEUICHUS 3aa4 C YYETOM OTPAHMYEHHH, CBS3aHHBIX CO CBOMCTBAMH
paccMaTpuBaeMbIX 0ObEKTOB.

Aure0panyecKkue BbIpaKeHust

Hcnons3oBarh anreOpanyeckyro TEPMUHOJIOTHUIO M CUMBOJIMKY, TPUMEHSTh
e€ B Mpoliecce OCBOCHUS yueOHOro MaTepuaa.

Haxonute 3HaueHusi OyKBEHHBIX BBIpQXXEHUW NPU 3aJaHHBIX 3HAYCHUSIX
EepPEMEHHBIX.

BoeimonHsaTe  mpeoOpa3oBaHusi  LEJIOTO  BBIPAXKEHUS B MHOTOYIECH
IpUBEJICHUEM TTOIOOHBIX CJIaraeMbIX, PACKPBITHEM CKOOOK.

BpInosHIT, yMHOXKE€HHE OJHOYJIEHA HAa MHOTOYWIEH M MHOrOWIEeHa Ha
MHOTOWIEH, TPUMEHSATH (DOPMYJIbI KBaJpaTa CYMMBI U KBaJipaTa pa3HOCTH.

OcymecTBIATh Pa3IOKEHUE MHOTOWICHOB HAa MHOXHUTEIM C IOMOUIBIO
BBIHECEHUS 3a CKOOKM OOIEro MHOXWTENSA, TPYNIUPOBKH  CIIAaraeMBIX,
npuMeHeHUsT (POPMYJT COKPAIEHHOTO YMHOKCHHSL.

[IpuMeHnaTh npeodpa3oBaHUs MHOTOUYWIEHOB JJIS PEIIEHUs pa3JIMYHBbIX 3a/1a4
U3 MaTEMAaTUKHU, CMEKHBIX IIPEIMETOB, U3 PEAJIbHON MTPAKTHKHU.

Hcnonbs30BaTh CBOICTBA CTENEHEW C HATypPAJIbHBIMU IOKAa3aTeIsiMU IS
npeoOpa3oBaHUs BEIPAKCHUH.

YpaBHeHHUs] U HEPABEHCTBA

Pemiars nuHENHbIE ypaBHEHUS C OJHOM NMEPEMEHHOW, MPUMEHSA IpaBUiIa
nepexoia OT UCXOJHOIO YPAaBHEHHs K PaBHOCHIBHOMY eMy. [IpoBepsTs, sBiseTcs
JIM YUCIIO KOPHEM YPaBHEHUS.

[IpumenaTs rpaduueckrie METOIbl IPU PELICHUH JTUHEHHBIX YPaBHEHUIN U UX
CUCTEM.
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[TonOupate npuMepsl Map YKCEN, SBISIOUUXCA PEHIEHUEM JUHEHHOTO
YpaBHEHHUS C IBYMS IEPEMEHHBIMH.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpaduK JIMHEHMHOTO YPaBHEHHUS C
JIBYMSl TIEPEMEHHBIMH, TMOJIb3YSCh TpadUKOM, MPUBOIUTH MPUMEPHI PpELICHUs
ypaBHEHHUSI.

Pemiats cuctembl ABYyX JIMHEHHBIX YpPaBHEHUN C JBYMSI IEPEMEHHBIMU, B TOM
yucie rpaduyecKu.

CocraBisiTh W pewmarh JHHEHHOE YpaBHEHHE WA CUCTEMY JIMHEHHBIX
YpPaBHEHUI IO YCJIOBHUIO 3aJayd, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4y NOJIyYeHHbIN Pe3yJIbTaT.

DOyHKIMHA

N300paxkath Ha KOOPAMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIIHE 33/ IaHHBIM
KOOpAWHATaM, JTy4H, OTPE3KH, UHTEPBAJIbI, 3aITUCHIBATH YHCIIOBbIC MPOMEKYTKH Ha
anreOpanueckoM si3bIKE.

OTMeuarh B KOOPJIMHATHOW IUIOCKOCTH TOYKH IO 33/IaHHBIM KOOpPJMHATAM,
CTpOUTH rpaduku TMHEHHBIX GyHKIUA. CTpouTh rpaduk GyHKIUU Y = |X|.

OmnuceiBaTh C TMOMOIMIBI0 (YHKIUNA HW3BECTHBIE 3aBUCUMOCTH MEKIY
BEJIMYMHAMHU: CKOpPOCTb, BpPEMs, pPAaCCTOSIHUE, LE€HA, KOJUYECTBO, CTOMMOCTD,
POU3BOAUTEILHOCTh, BpeMsi, 00BEM paOOTHI.

Haxonuth 3HaueHHE PYHKIIMHU 110 3HAYCHHIO €€ apryMeHTa.

[Tonumate rpaduueckuii cnoco0 MpeACTaBICHUS U aHaNIM3a WH(QOpMaLuHU,
U3BJIEKATh U MHTEPIPETUPOBATH UH(POPMALIMIO U3 TPAPUKOB peabHbIX MPOIECCOB
Y 3aBUCUMOCTEM.

K xonmy oOydenuss B 8 kJjacce 0Oy4aromuics TMOTYYUT CIEAYIOIINE
NpeAMETHBIE PE3YIIbTATHI:

Yucaa v BbIYUCTCHUS

Ncnonp30BaTh HadallbHBIE MPEACTABICHUS O MHOXECTBE JIEUCTBUTEIBHBIX
YUCeN ISl CPAaBHEHHS, OKPYTJICHUS U BBIYUCICHUN, N300paKaTh JACHCTBUTEIHHBIC
YHUCJIa TOYKaMHA Ha KOOPJIANHATHOW MPSMOU.

[IpuMmeHsATh TOHSATHE apUDMETHYECKOrO KBAJIpPaTHOTO KOPHS, HAXOJUTh
KBaJIpAaTHBIE KOPHU, UCIIOJB3YS MPU HEOOXOAMMOCTHU KAJIbKYJSATOD, BBIMOJIHSATH
npeoOpa3oBaHusl BBIPAKEHUHN, CONEPXKALINX KBaJpaTHbIE KOPHHU, HCHOIB3Ys
CBOMCTBA KOPHEN.

Wcnonb3oBark 3anmucu OONBIIMX M MaJIbIX YUCEI C MOMOIIbIO JECATUYHBIX
npo0eit u creneHelt yucia 10.

AsiredOpanvecKue BbIPpaKeHUs1

[IpuMeHsATH MOHSATHUE CTENEHU C IedbIM IOKa3aTeJIeM, BBINOJIHATh
npeoOpa3oBaHus BbIPAKEHH, COAEPKAIINX CTEIIEHU € LEIbIM [TOKa3aTeJIEM.

BrINonHATE TOXIIECTBEHHBIE MPEe0oOpa30BaHUs PAIIMOHATBHBIX BBIPAKCHUN
Ha OCHOBE MPaBUJI ICUCTBUI HAJl MHOTOYWICHAMH U aJIreOpandecKuMH IPOOSIMH.
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PacknanpiBaTh KBaApaTHBIN TPEXWIEH HA MHOXKHUTEIIH.

[IpuMeHATh NpeoOpa3oBaHUs BHIPAXKEHUM JJI pELICHUS Pa3IMYHbIX 3a/1ay U3
MaTE€MaTUKH, CMEKHBIX IPEMETOB, U3 PEATTbHON MPAKTUKH.

YpaBHeHHs] 1 HEPABEHCTBA

PemaTe nuHENHBIE, KBaJpaTHbIE YpPAaBHEHUS W palMOHAIbHBIE ypaBHEHUS,
CBOJSIIIIMECS] K HUM, CUCTEMBI JIBYX YPaBHEHUH C ABYMs IEPEMEHHBIMU.

[IpoBoauTe npocrenme UCCIEA0BaHUs YPABHEHUM U CUCTEM YpPaBHEHUH, B
TOM YHCJI€ C IPUMEHEHUEM IrpapuuecKuX NpecTaBieHui (yCTaHaBIMBAaTh, UMEET
JU ypaBHEHUE WJIM CUCTEMAa YPABHEHUM PEIIEHUs, €CIU HUMEET, TO CKOJIBKO, U
npouee).

[lepexoauTs OT cioBecHOW (POPMYIMPOBKM 3a7auu K e€ ainredpanyeckoit
MOJIEIM C IIOMOIIBIO COCTaBJICHUS YPaBHEHUs WM CHUCTEMBl YpAaBHEHUH,
WHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aa4YM MOJIYYEHHBIN PE3yJbTaT.

[IprMeHATh CBOWCTBA YMCIIOBBIX HEPABEHCTB JUI CPAaBHEHUS, OLICHKH,
pemaTrh JIMHEWHbIE HEPABEHCTBA C OJHOW NMEPEMEHHOM M WX CUCTEMBI, JaBaTh
rpa@uuecKyr0 WJUTIOCTPAIIMI0 MHOXKECTBA PEIICHUM HEPaBEHCTBA, CHCTEMbI
HEPABEHCTB.

DOyHKIUU

[ToHuMaTh U HUCMONB30BATH (PYHKIIMOHAIBHBIE MOHSATUS U A3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAYCHMsI), ONpPENEIATh 3HAaYeHHEe (YHKIUU MO 3HAYCHUIO
apryMeHTa, ONpeAesTh CBOMCTBA (PYHKIMU MO €€ rpaduKy.

Crtpoutsb rpaduku 31eMeHTapHbIX QYHKIHA BUAA:

y = kiX, y = x2, y = x3,y = |X|, Yy = VX, OIHUCBIBATh CBOHCTBA YHCIOBOI
dbyHkiuu 1o e€ rpaduxy.

K xoHmy oOyuenuss B 9 Kkjacce oOy4aromMiicsi MOJIYYHUT CIEAYIOIIHE
IPEAMETHBIE PE3YIIBTATHI:

Yucia 1 BBIYUCICHUA

CpaBHMBATh M YIIOPSA0YMBATH PALMOHAIBHBIE U UPPALMOHAIBHBIEC YUCIIA.

Boimonuate apudmernueckue JEHCTBUS C PAlMOHAIBHBIMH YHCIAMH,
coueras YCTHbIE M TIUCbMEHHbIE TPUEMBI, BBIIOJIHITH BBIYMCICHUS C
UppaLMOHATbHBIMU YU CIIaAMHU.

Haxonute 3HaueHHsT CTENEHEWM C LENbIMU [OKAa3aTeIMU M KOPHEW,
BBIUHCIIATH 3HAUEHHS YHCITOBBIX BBIPAKEHUM.

OKpyrisiTh [E€UCTBUTENbHBIE YHWCJIA, BBINOJHATh MPUKUAKY pe3yJibTara
BBIYMCJIEHUM, OLIEHKY YMCIIOBBIX BBIPAKCHUM.

YpaBHeHUs] U HEPABEHCTBA

PewmaTte nuHEiHBIE W KBaJpaTHbIE YPAaBHEHMS, YPaBHEHUs, CBOISLIMECS K
HUM, IpOCTENIINE IPOOHO-PAIIMOHATIbHBIE YPABHEHHUS.

Pemate cucremsl JBYyX JIMHEWHBIX YPaBHEHWU C JABYMS IIEPEMEHHBIMU U
CUCTEMBI JIByX YPAaBHEHHI, B KOTOPBIX OJJTHO YPaBHEHUE HE SBISAETCS JTMHEHHBIM.
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Pemate TekcTOBBIE 3ajaud aNreOpanyecKUM CHOCOOOM C  MOMOIIBIO
COCTABJICHHS YPABHEHUS WIIA CHCTEMBI JIBYX YPABHEHHUMN C IBYMs IEPEMEHHBIMH.

[IpoBOOUTE MpOCTENIINE UCCIIETOBAHUS YPABHEHUM U CUCTEM YpPaBHEHUWH, B
TOM YHCJIE C IPUMEHEHUEM IrpaduuecKuX MpeIcTaBlieHu (yCTaHaBIMBATh, UMEET
JY YpaBHEHUE WIM CHCTEMa YPABHEHUU DPEIICHUS, €CIIM UMEET, TO CKOJIBKO, W
npouee).

PemaTe nuHElHbIE HEpPAaBEHCTBA, KBaJpaTHblE HEPABEHCTBA, HU300paXkaThb
pelIeHne HEPABEHCTB Ha YHUCJIOBOM IIPSAMOM, 3alMCHIBATH PELICHUE C IIOMOIIBIO
CHUMBOJIOB.

Pemlate  cuCcTEMBI  JTMHEWHBIX  HEPABEHCTB, CUCTEMBl  HEPABEHCTB,
BKJIIOYAIOIIME KBAJpPaTHOE HEPABEHCTBO, M300pa)xkaTh pEIICHHE CHCTEMbI
HEPABEHCTB Ha YUCJIOBOM IIPSIMOM, 3allMCBhIBAaTh PELICHUE C IIOMOIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NIPY PELIEHNUN PA3JIMYHBIX 3a]1a4.

DOyHKIUU

Pacnio3naBate (yHKIMM u3y4eHHBIX BHAOB. [loka3piBaTh CcxeMaTHYECKU

pacIoyIoKEHUE Ha KOOPJMHATHOW TUIOCKOCTH rpadukoB GyHKImil Buga: y = kX, y
=kx+b,y=kix,y=ax2 + bx + ¢,y = x3, y = VX, y = |x|, B 3aBrcuMocTH OT
3Ha4YEeHUI KO3(PPUIMEHTOB, ONUCHIBATH CBOMCTBA (PYHKIIUH.

Crpouth 1 H300paxkaTb CXEMaTUYECKH TpaUKH KBAAPATUYHBIX (PYHKIUH,
OMUCHIBATh CBOMCTBA KBAIPATUUHBIX (PYHKUMU MO UX IpapUKaM.

Pacno3znaBathk kBajpaTHuHy0 (QyHKIUIO 110 (GopMyJie, TPUBOJUTH IPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peanbHOM XKU3HU, (PU3UKH, T€OMETPHUH.

YucaoBbie NOCIE0BATEIbHOCTH U IPOrPecCHn

Pacnio3naBate apu(pMETHUYECKYyI0D U TE€OMETPUYECKYI0 MPOrPECCHH IpHU
pa3HBIX CIIoco0ax 3aaHus.

BbInonHAT,  BBHIYMCIEHUS C  HUCHOJB30BaHWEM (opMmyn N-ro ujeHa
apu(pMETUYECKON U T€OMETPUUECKON MPOTrPeccuii, CyMMbI MEPBBIX N YIECHOB.

N300paxarh ujeHbl MOCIEAOBATEILHOCTH TOYKAMHU Ha KOOPJIMHATHOM
IJIOCKOCTH.

Pemate 3amaum, CBSI3aHHBIE C YMCIOBBIMM I1OCJIEN0BATEIBHOCTMHU, B TOM
YHCIIE 3a/1a4M U3 PEaIbHOM KM3HU (C MCIOJIB30BAaHUEM KAJIbKYJIATOPA, HU(POBBIX
TEXHOJIOTHH).
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TEMATHYECKOE INTAHUPOBAHUE 7 KJIACC

No HaumenoBanu | KojudecTBo yacos DJIEKTPOHHbBIE
11/- € pasjesioB u Kontpoan | Ipakruuec = (uupposbie)
I TeM Bcero | Hble KHe oOpa3oBaTejibHbIE
NporpaMmal padoThI padoThI pecypcsl
Yucna u
1 BBIYUCJICHHUS. o5 1 bubmuotexa [IOK
Panmonanbabie https://m.edsoo.ru/7f415b90
yucia
AnreOpanueck bu6nuorexa [IOK
2 27 1
Y€ BBIPAKEHUS https://m.edsoo.ru/7f415b90
3 YpaBHenus u 20 1 bubnuotexa [IOK
HEPAaBEHCTBA https://m.edso0.ru/7f415b90
Koopaunater u
4 pa (11?1/2111(1/1 24 1 bubmuoreka [JOK
P ' https://m.edso00.ru/7f415b90
DOyHKIMU
5 [ToBTOpEHUE 1 6 1 bubmmorexa [JOK
00001eHne https://m.edsoo.ru/7f415b90
OBIIEE
KOJIMYECTBO
102 5 0
YACOB IIO
[TPOTPAMME

TEMATHUYECKOE IIVNTAHUPOBAHHUE 8 KJIACC

KoanuyecTBo yacos DJIEKTPOHHBIE
Ne HaumenoBanme
Kontposnnr = Ilpakrtuuec = (uudposbie)
n/ pa3aesioB U TeM
Bcero | Hble KHe o0pa3oBaTe/IbHbIE
n NMPOrpamMmbl
padoThI padoThI pecypcebl
Yucna u
1 BBIYHCIICHHS. 15 bubmuorexa [{OK
KBagparubie https://m.edsoo.ru/7f417af8
KOpPHHU
Yucna u
BBIYHCIICHUSA.
2 Crrelens ¢ 7 bubmuoreka [JOK
https://m.edsoo.ru/7f417af8
1EITBIM
MoKazaTesemM
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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
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

Anrebpandeckun
3 € BBIpaKCHHUS. 5 bu6numorexa [IOK
KBanpaThbiit https://m.edsoo.ru/7f417af8
TPEXWICH
Anrebpandeckun
4 € BBIpaKCHHUS. 15 bu6numorexa [IOK
Anrebpaunyecka https://m.edsoo.ru/7f417af8
s 1poOb
YpaBHeHus u
HEPABEHCTBA. bub6nuoreka [IOK
5 15
KBagparusie https://m.edsoo.ru/7f417af8
ypaBHEHUS
YpaBHeHus u
5 HEpaBEHCTBA. 13 bubmmoreka [JOK
Cucremsl https://m.edsoo.ru/7f417af8
YpaBHEHUN
YpaBHeHus u
7 HEpaBEHCTBA. 12 bubnmorexa [JOK
https://m.edsoo.ru/7f417af8
HepagenctBa
DyHKIUU.
8 OCHOBHLIE 5 bubnmoreka [JOK
https://m.edsoo.ru/7f417af8
MOHSATUSA
DyHKIUN.
9 he1oBLLe 9 bubmmorexa [IOK
https://m.edsoo.ru/7f417af8
byHKIIUN
10 [ToBTOpEHUE M 5 bubmmoreka [JOK
00001eHne https://m.edsoo.ru/7f417af8
OBUIEE
KOJIMYECTBO 102
YACOB I1O0
[TPOT'PAMME
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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
https://m.edsoo.ru/7f417af8

TEMATHUYECKOE INIAHUPOBAHHUE 9 KJIACC

KosnyecTBo yacoB DJIeKTPOHHbIE
Ne | HammeHoBanmue
KounTtpoJan (undposbie)
n/ | pasgeaoB H TeM IIpakTH4ec
Bcero = Hble o0pa3oBaTebHbIE
n NporpamMMel KHe padoThl
padoTbI pecypcsl
Yucna u
— bu6mmorexa [IOK
1 . ' 9 https://m.edso0.ru/7f419d
JleicTBUTEIBHBIE 08
quclia -
YpaBHeHus u
HEPABEHCTBA. bubmuoreka LIOK
2 YpaBHeHHs ¢ 14 1 https://m.edsoo.ru/7f419d
OJITHO# 08
MEPEMEHHOMN
YpaBHeHus u
HEeDABCHCTED bubmmorexa [IOK
3 P ' 14 1 https://m.edso0.ru/7f419d
CucrtemMbl 08
yYpaBHEHUN T
YpaBHeHus u bubnmnoreka [JOK
4 HEPaBEHCTBA. 16 1 https://m.edsoo.ru/7f419d
Hepasenctsa 08
bu6mmorexa [IOK
5 OyHKIUH 16 1 https://m.edso0.ru/7f419d
08
YucnoBslie bu6nunoreka [IOK
6 MOCJIEIOBATENbHO 15 1 https://m.edsoo.ru/7f419d
CTH 08
[ToBTOpEHME,
oGoGmeHe butmmoreka [IOK
7 ’ 18 1 https://m.edsoo.ru/7f419d
CUCTEMaTH3aIIHs 08
3HAHUI -
OBIIEE
KOJIMYECTBO
102 6 0
YACOB I1O0
[TPOTPAMME
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https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
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