MUHUCTEPCTBO NPOCBELEHUS POCCUMCKOMN ®EJIEPALIAUA
AJIMMHUMCTPALMS TOPOJIA HUYKHEIO HOBIOPOJA

JenapramMeHT 00pa3oBaHus

MBOY «llIkosa Ne 18»

[Tpunoxenne xk OOIT OOO,
YTBEPKJIEHHON PUKa30M
nupexkropa MBOYVY «Illkosa Ne 18»
ot 31.08.2023 Ne 230-O

PABOYAS TIPOTPAMMA
(ID 1230869)

YueOHOro Kypca «AJjreopa»

U1 oOydaromuxcs 7-9 KinaccoB

Hwxnuii Hosropon 2023



HOACHUTEJIBHAS 3AIIMCKA

Anrebpa sABISETCS OJHMM W3 OIOPHBIX KypCOB OCHOBHOTO OOIIEro
o0Opa3oBaHusA: OHAa 00ECIEYMBAET U3yUEHUE APYTUX JUCIHUIUINH, KaK €CTECTBEHHO-
HAYyYHOTO, TaK W TYMaHUTAPHOTO IHMKJIOB, €€ OCBOCHHE HEOOXOaUMO sl
MIPOAODKEHUsI 00pa30BaHUs U B MMOBCETHEBHOM KU3HU. Pa3BuTHe y 00yJarommxcs
HAYYHBIX TIPEJCTABICHUNA O TMPOUCXOKICHUH W CYIIHOCTH alredpandecKux
abcTpakiyii, cnocode OTpakeHHUss MaTeMaTUYeCKOW HayKOW SIBIEHUN U MPOLIECCOB
B TpUpOAEC U OOIIecTBE, POJIM MAaTEMaTHYECKOTO0 MOJEIHPOBAHUS B HAYYHOM
MO3HAHWU U B TIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS
M Ka4eCTB MBIIUICHHS, HEOOXOAMUMBIX JIJIsl aIalTallil B COBPEMEHHOM ITH(PPOBOM
oOmectBe. M3yuenue anreOpbl oOecrneurMBaeT pa3BUTHE YMEHHsS HaOJI01aTh,
CpaBHHBaTh, HAaXOAWTHh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBINIICHHS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOU JICHCTBUSI M BBIBOJIBI,
dopmynupoBath yrBepxKAcHUL. OCBOSHHE Kypca anreOpbl 00eCTIeunBaeT pa3BUTHE
JIOTUYECKOTO MBINUICHHS OOYYaroIIMXCsl: OHHM HCIONB3YIOT JeAYKTUBHBIE WU
WHIYKTUBHBIC PACCYXKICHHsI, 0000IICHIEe U KOHKPETU3aIlMI0, a0CTparupoBaHue U
aHamoruto.  OOydeHume  anreOpe  mpenmoyiaraeT  3HAYUTEIBHBIA ~ 00BEM
CaMOCTOSITENTFHON ~ JICSITEIbHOCTH  OOYYaIOLINXCS, TIOATOMY CaMOCTOSATENBHOE
peleHne 3aj1a4 SBISIETCS pealn3anneil 1esITeIbHOCTHOTO IPUHIIUIA 00yYESHHUS.

B ctpykType nporpammsl yaeOHOTO Kypca «Anredpay At OCHOBHOTO OOIIETO
00pa3oBaHMsI OCHOBHOE MECTO 3aHHUMAIOT COJEpKATeIbHO-METOJUYECKUEe JTHHUU:
«Yucna W BBIYUCIEHHS», «ANreOpanyeckue BBIPOKEHHS», «YPaBHEHUS WU
HepaBeHCTBa», «DyHkium». Kaxkmas W3 3THX coaepiKaTelIbHO-METOIMYECKUX
JMHUN pa3BUBACTCS HA MPOTSHKEHUH TPEX JIET U3yUSHHS Kypca, B3aUMOACHCTBYS C
ApYTUMH €ro JIMHUSAMH. B Xome wu3ydeHHs y4eOHOro Kypca OOYyYaroumIuMcs
IPUXOANUTCS JIOTUYECKH PaCcCYXKIaTh, MCIIONb30BaTh TEOPETUKO-MHOKECTBEHHBIH
s36IK. B CBS3M ¢ ATMM B mporpammy yd4eOHOro Kypca «Ajiredpa» BKIIOYCHBI
HEKOTOpbIE OCHOBBI JIOTHKH, IPEJICTaBICHHbIE BO BCEX OCHOBHBIX pa3zeniax
MaTeMaTHYeCKOro 00pa3oBaHUS U CIIOCOOCTBYIOIIUE OBJIAJACHUIO 00YyYarOIIUMUCS
OCHOB YHHBEPCAIBHOI'0 MaTEMaTH4ECKOro si3bIka. CopepxKaTeIbHOU U CTPYKTYPHOU
OCOOCHHOCTBIO yueOHOro Kypca «AnreOpa» SBISETCS €ro MHTETPUPOBAHHBIN
XapakxTep.

Copmepxxanne nuHMM «Yucna W BBIYUCICHUA» CIYKUT OCHOBOM IS
JaJbHEHIIET0 W3YYCHUS MaTEeMaTHKH, CIIOCOOCTBYET PAa3BUTHIO y O0y4aroUIXCs
JIOTUYECKOT0 MBIIUICHUS, (POPMUPOBAHUIO YMEHUS MOIH30BAThCS aJrOpUTMaMHU, a
TaKke MPUOOPETECHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JIJISi IOBCEAHEBHOM
KHU3HU. Pa3BUTHE MOHATHS O YUCIIE HA YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUs
CBSI3aHO C PAIMOHAIBHBIMH M HPPAIMOHAIBHBIMU YHCIaMH, (POPMUPOBAHUEM



IIPEACTABIECHNUN O AEHCTBUTEIIBHOM YHUCJIE. 3aBEPLUICHNE OCBOEHUS YUCIOBOW JIMHUH
OTHECEHO K CpeJHEMY 00111eMy 00pa30BaHHUIO.

Copeprxanue qByX anreOpandeckux JMHUA — « AnreOpandyecKue BbIpaKeHUs»
U «YpaBHEHUS U HEPABEHCTBa» CHOCOOCTBYET (POPMUPOBAHUIO Yy OOyUYaIOIIMXCSA
MaTeMaTUYecKOro ammnapara, HeOOXOAMMOTo ISl PElIeHHs] 3ajJad MaTeMaTUKH,
CMEXHBIX MPEMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOTO
oOmiero o0pa3oBaHMsl y4eOHbIH MaTepHall TPYNIUPYETCS BOKPYT palMOHAIBHBIX
BBIpKEHUN. AnreOpa JAEMOHCTPUPYET 3HAUYEHHE MATEMAaTUKU Kak s3bIKa IS
INOCTPOCHHSI MaTEeMaTUYECKUX MOJIeJell, OMNHCaHUs TMPOLIECCOB U  SBJICHUMN
peanbHOro Mupa. B 3anaun 00yueHus anredpe BXOAST TakKe ajbHENIee pa3BUTHE
ANITOPUTMUYECKOTO MBIIIUICHHSI, HEOOXOJUMOTO, B YACTHOCTH, JIJIsl OCBOCHUS Kypca
UHPOpPMATUKK, M  OBJAJICHHE  HAaBbIKAMHU  JACAYKTUBHBIX  paCCyKJICHUU.
[IpeoGpa3zoBanrue CUMBOJBHBIX (DOPM CIIOCOOCTBYET pPa3BUTHIO BOOOpaKEHMS,
CIIOCOOHOCTEM K MaTEMAaTUYECKOMY TBOPYECTRBY.

Copepxanve GyHKIIMOHAIBHO-Tpa(pUUEeCKO TMHUM HALIEJICHO Ha MOJIYy4YeHUe
oOydJaromuMHCs 3HAHUN O (QYHKIMSIX KaK Ba)KHEHIIeH MaTeMaThyecKoW MOJIenu
JUTSL OTTMCAHUS U MCCIIEIOBAaHUSI Pa3HOOOPa3HBIX MPOLIECCOB U SIBJICHUH B PUPOJIE U
oOmectBe. 3ydyeHne Marepuana criocoOCTBYET pa3BUTHIO y 00YUArOIIUXCSl YMEHUS
UCIIOJIb30BaTh pa3UYHbIe BBIPA3UTENIbHBIE CPEACTBA S3bIKA MATEMAaTHKUA —
CJIOBECHBIE, CHUMBOJHMYECKHE, Tpaduueckue, BHOCUT BKiIad B (HOpMHUpPOBAHUE
IpEeJICTaBIEHUI O POJIM MaTEMAaTUKH B Pa3BUTUU IIUBUIU3ALNH U KYIbTYPHI.

CornacHo yueOHOMY IUIaHy B /-9 Kilaccax wu3ydaeTcsl Y4eOHBI Kypc
«Anrebpa», KOTOPBIA BKJIIOYAET CIIEAYIOUIME OCHOBHBIE PA3ENbl COACPHKAHUS:
«Yucrna © BBIUKUCICHUSA», «ANreOpanyecKkre BBIPAXKEHUSN», «YPaBHEHHS U
HEpaBeHCTBa», «DYHKITUN.

Ha n3yuenne yue6Horo kypca « Anredpa» orBoautcs 306 yacos: B 7 Kitacce —
102 gaca (3 gaca B Hememo), B 8 kimacce — 102 gaca (3 yaca B Henesro), B 9 kitacce
— 102 gaca (3 yaca B HEJIEIIIO).



COAEPXAHUE OBYUYEHUA
7 KITIACC

Yuciia v BbIYUCICHUS

Jpobu OOBIKHOBEHHBIE U JIECATUYHBIE, MEPEXO0]l OT OAHOW (POPMBI 3amKCH
npobeit k apyroil. IloHaTHe panMOHAIBHOTO 4YHCJA, 3alucCh, CpPaBHEHHE,
yIOPSIOYUBAHUE  PAIlMOHAIBHBIX 4uCeNl. ApudMeTHYeCKHe JCHCTBUA C
palMoOHANBHBIMK YucIaMu. PemeHne 3ajad U3 peanbHOM MPAKTUKW HA 4acTH, HA
TpoOHu.

CreneHb C HaTypaJibHBIM TIOKa3aTeleM: OIpejesieHne, npeodpa3zoBaHue
BBIPOKCHUN Ha OCHOBE OMPEJIENICHUs, 3aITUCh OOJbIINX uncel. [IpoleHTsl, 3anuch
MPOIICHTOB B BHUJE APOOU U IpoOU B BHJE MPOIEHTOB. Tpu OCHOBHBIC 3aJa4l Ha
MPOIIEHTHI, PEILICHUE 3a/1a4 U3 PEAIbHON MPAKTUKH.

[IpumeHeHne TPU3HAKOB  JIEIUMOCTH, PA3J0KEHUE HAa  MHOXHUTEIH
HaTypaJbHbIX YUCEIL.

PeanbHple  3aBUCMMOCTH, B TOM 4uclie TpsMas W oOparHas
PONOPIIMOHATIBHOCTH.

AsireOpanyecKkue BbIpPasKeHUsA

IlepeMeHHbIE, YNCTOBOE 3HAUCHHE BBIPAKEHUS C MEpEMEHHOU. JomycTumble
3HA4YEHUS NepeMeHHbIX. [IpencTaBienue 3aBUCUMOCTH MEXK/1y BEJIMUNHAMU B BUJIE
dopmyinbl. Beruucnenus o popmynam. [IpeodpazoBanme OYKBEHHBIX BBIPAKEHUH,
TOXXKJIECTBEHHO paBHbIE BBIPOKEHMs, TMpaBWiIa NPeoOpa3oBaHUs CYMM W
IPOU3BEICHH, MTPaBUiIa PACKPHITUSI CKOOOK M MPUBEICHUS MOT00HBIX ClIaraeMbIX.

CBoiicTBa CTENEHU C HATYPaJIbHBIM MTOKA3aTEIEM.

OnHowieHbl 1 MHOrowieHbl. CreneHb MHOrowieHa. ClioxeHre, BhIUUTAHUE,
YMHOKEHUE MHOTOUIEHOB. @OPMYJIbl COKPAIIEHHOTO YMHOKEHUS : KBaJIpaT CyMMBI
U KBajpat pazHoctu. Popmyiia pa3HOCTU KBaJIpaToB. Pa3noxeHre MHOTOWICHOB HA
MHOKUTENH.

YpaBHeHUs] U HEPABEHCTBA

VYpaBHeHUE, KOpEHb YpaBHEHHWSA, IMpaBUiia MpeoOpa3oBaHUs YpaBHEHUS,
PaBHOCUJIIBHOCTh YPABHECHUM.

JIuHeliHOE ypaBHEHHE C OJHOW MEPEMEHHOM, YHCIO KOPHEW JIMHEWHOTO
yYpaBHEHUS, pElICHUE JIMHEUHBIX YpaBHEeHUN. COocTaBlIeHHE YPaBHEHHI 110 YCIOBHUIO
3aga4yu. Pemenne TeKCTOBBIX 3a7a4 C MOMOIIBK YPAaBHEHUM.

JIuneliHoe ypaBHEHHE C JIByMsI IEPEMEHHBIMU U €ro rpaduk. CucrteMa IByX
JIMHEMHBIX YPaBHEHUW C JBYMS NEPEMEHHBIMU. PelleHue cucTeM ypaBHEHUU
crocoOoM MojcTaHOBKH. [IprMepsl perieHrs TEKCTOBBIX 3a/1a4 € MTOMOIIBIO CUCTEM
YPaBHEHHM.

DyHKIUN



Koopaunara Toukn Ha npsmoil. YucioBsle TpOMeXYTKU. PaccTossHue Mmexny
JIBYMsI TOYUKaMHU KOOPAMHATHOM IIPSAMOM.

[IpsimoyronibHasg cuctema koopauHat, ocu OX u Oy. Abcuucca U opauHaTa
TOYKHM Ha KOOPAUHATHOH miockocTu. [IpumMepsl rpadukoB, 3aJaHHBIX (POpPMYIaMHU.
UYrenue rpaduxoB peanbHbIX 3aBucumoctell. [lonstue pynkuuu. ['padux pynxuun.
CpoiictBa (ynkumii. Jluneitnas Qyukuus, e€ rpaduk. I'padux Qynkmum y = [X|.
['paduueckoe penieHre TMHEHHBIX YPABHEHUM U CUCTEM JIMHEHHBIX YPaBHEHUIA.

8 KJIACC

Yucia v BbIYHCICHUS

KBampaTtheiii kopeHb u3 uyucna. [lonste 00 wuppanMoHAJIHLHOM 4YHUCIE.
JlecaTuunbie TpUOJIMKEHUsI UppallMOHaIbHBIX uncesl. CBoicTBa apudmeTndecKkux
KBa/IPATHBIX KOPHEHW U UX MPUMEHEHHUE K MPeoOpa30BaHUIO YUCIIOBBIX BBIPAKESHUIM
Y BBIYMCJICHUSIM. [[€MCTBUTEIIBHBIE YHCIIA.

Crenens ¢ 1enbIM nokaszaTeneM U e€ cporictBa. CTaHIapTHas 3alKCh YHCIIA.

AJiredpanvecKne BbIpasKeHU s

KBanpartHblil TpéXusieH, pa3iokKEeHUE KBaAPATHOTO TPEXUIICHA HA MHOKUTEIH.

AnrebGpandeckasi ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoil apoOu.
CnoxxeHue, BbIUMTAHHE, YMHOXXEHHE, JCJIeHHE anreOpanvyeckux JIpoOei.
PanronanbHbie BRIpOXKEHUS U UX Pe0Opa3OBaHUeE.

YpaBHeHUs U HEPABEHCTBA

KBagpartnoe ypaBHeHue, popmysa KOpHEH KBaapaTHOTO ypaBHeHus. Teopema
Buera. Pemenue ypaBHEHUM, CBOISIIUXCS K JIMHEMHBIM UM KBaJIPATHBIM.
[IpocTeiimme qpoOHO-paMOHANTBHBIC YPAaBHEHUS.

I'paduueckas uHTEpHpeTalis ypaBHEHUN C ABYMS NEPEMEHHBIMU M CUCTEM
JIMHEWHBIX YPaBHEHUN C JBYMsI NEepeMeHHbIMHU. [IpuMepsl penieHus CcucTeM
HEJIMHENHBIX YPABHEHUN C IBYMs IEPEMEHHBIMU.

Pemmenue TeKCTOBBIX 337124 areOpandeckKuM CIIocoOOOM.

HucnoBble HEpAaBEHCTBA U UX CBOKMCTBA. HepaBeHCTBO ¢ OJHOM NEPEMEHHOM.
PaBHOCHIIBHOCTD HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OOHOW NEPEMEHHOM.
CucTembl JIMHEIHBIX HEPABEHCTB C OJTHOM EPEMEHHOM.

DyHKIUMN

[Tonsitue pynkmuu. O61acTh onpeIeICHUS © MHOKECTBO 3HAUCHUN (DYHKITUH.
CrocoOsb1 3aanust QYHKITUAN.

I'padux pyaxumm. Urenue cBoiicTB Ppynkiuu mo e€ rpaduxy. [Ipumeps
rpadukoB GYHKINN, OTPAKAIONTUX PEATHHBIC MPOIIECCHI.



ODYHKIMY, OMNMHUCHIBAIOIINAE TPSIMYI0 W OOpaTHYI MPOTOPIHOHAIBHBIC
3aBHCHMOCTH, HX rpaduku. OyHkuun y = x2, y = x3, y = \x, y=|x|. ['paduueckoe
pellIeHnE YPABHEHUM U CUCTEM YPAaBHECHUM.

9 KUIACC

Yuciia v BbIYUCICHUS

PanyionanbHbie uncna, UppalMOHAIBHBIC YMCIia, KOHEUYHbIE U OECKOHEUHbIE
JecATUYHbIe T1poOou. MHOXKECTBO JEeHCTBUTEIBHBIX YUCEN, JEUCTBUTEIBHBIC YUCTIA
KaKk OECKOHEUHbIE JeCATUYHBbIE ApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE
MEK1y MHOKECTBOM JICCTBUTEIBHBIX YACEN U KOOPAUHATHOW MPSIMOM.

CpaBHeHUE JIEUCTBUTENBHBIX 4YHCEN, apu(PpMETUUECKHue JIeUCTBUA C
JNEUCTBUTEIbHBIMU YHCIIAMH.

Pa3Mepbl 0OBEKTOB OKpYXKAWOIIETO MHpPa, UIMTEIBHOCTh MPOIIECCOB B
OKPYKaIOIIEM MUDE.

[TpubnmxEHHOE 3HAUCHUE BEIIMYMHBI, TOYHOCTh MpuOInxkeHus. OKpyrieHue
yuces. [Ipukuika v olleHKa pe3yibTaTOB BHIYMCIICHUIA.

YpaBHeHUs U HEPABEHCTBA

JluneitHoe ypaBHeHue. PelieHue ypaBHEHWH, CBOASIIUXCA K JIMHECUHBIM.

KBagpatHoe ypaBHeHue. Pemienue ypaBHEHUH, CBOISAIIUXCS K KBaJIpaTHBIM.
bukBagpatHoe ypaBHeHue. [Ipumepsl pemieHus ypaBHEHUN TPETbEH U YETBEPTOM
CTEINEHEW pa3I0oKEHUEM Ha MHOKUTENH.

Pemenue npoOHO-pallMOHATBHBIX YpaBHEHMH. PereHue TEKCTOBBIX 3aaad
anredpandyeckiuM METOJIOM.

VYpaBHeHue ¢ AByMs NEpeMEHHbIMH M ero Tpaduk. PemieHue cuctem aByx
JIMHEWHBIX YPAaBHEHHUM C ABYMs IIEPEMEHHBIMU. PellieHne cucTteM ABYX YpaBHEHUH,
OJIHO U3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpoi cremeHu. ['paduueckas
UHTEpIpETALUs CUCTEMbI YPABHEHUN C IBYMsSI IEPEMEHHBIMU.

Perrenre TeKCTOBBIX 33/1a4 anreOpandecKuM CrocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne MHENHBIX HEPABEHCTB C OJHOM IEpEMEHHOW. Pemienue cucrem
JIMHEMHBIX HEPABEHCTB C OJHOW mepeMeHHOW. KBagpaTHble HEpaBEHCTBA.
I'paduueckass wHTEepmpeTands HEPABEHCTB W CHCTEM HEPABEHCTB C JBYMs
MIEPEMEHHBIMM.

DyHKIUN

KBagpatnunas ¢ynakmus, e€ rpadpuk u cpoiictBa. [lapabona, kKoopauHATHI
BEPIINHBI TapaboIbl, 0Ch CAMMETPHUH MAPaOOJIbI.

I'paduxu dynxumit: y = kx, y =kx + b, y = k/x, y = x3, y = Vx, y = |X|,  ux
CBOMCTBA.

YucaoBbie MOCAEI0BATEIbHOCTH U IIPOrPecCum



[lonsiTHE YHUCIOBOM IIOCIENOBATEIBHOCTH. 3aJaHUE IIOCIENOBATEIIBHOCTU
pPEKYppPEHTHOI (popMynoi u Gpopmysoil N-ro uieHa.

Apudpmernyeckas U reomerpuueckas nporpeccur. PopMynbl N-ro YieHa
apu(PpMETHUYECKON U TreOMETPUYECKON MPOrpecCcuil, CyYMMbI IEPBBIX N UJIEHOB.

N300pakeHrne WIEHOB apU(PMETUYECKOH M TE€OMETPUUYECKON Mporpeccui
TOYKAMU HAa KOOPAMHATHOW IUIOCKOCTU. JIMHEHWHBIM M DKCIOHEHIMAIbHBIM POCT.
CioHBIE IPOLIEHTHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMDBI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4YHOCTHBIE pe3yabTaThl OCBOCHHUSA MpOrpaMMbl  Y4eOHOro Kypca
«AnreOpa» XapaKTepU3yIOTCS:

1) naTpuOTHYECKOE BOCTIUTAHME:

OpOSIBIIGHUEM HMHTEpeca K TNPOUUIOMY U HACTOSIIEMY POCCHICKOMN
MaTeMaTHK{, I1EHHOCTHBIM  OTHOIIEHHWEM K  JIOCTHXKEHUSIM  POCCHMCKUX
MaTEMaTUKOB U POCCHUICKON MaTeMaTHM4eCKOW IIKOJIbI, K HCIOJb30BAHUIO 3TUX
JOCTH)KEHUH B IPYTUX HAayKaX W MPUKIAIHBIX chepax;

2) rpaIaHCcKoe U TYXOBHO-HPABCTBEHHOE BOCITUTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO 00SI3aHHOCTEN Tpa)KIaHUHA U pealn3aluu ero
npaB, TMPEACTaBICHUEM O MaTeMaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUM, MPOIEAYP TpakIlaHCKOro 00IecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXIACHUIO 3TUUECKUX MPOOIIeM, CBI3aHHBIX
C MPaKTUYECKUM IPUMEHEHUEM JOCTHKEHHI HayKH, OCO3HAHHEM Ba)XHOCTH
MOPAJIBHO-3TUYECKUX MPUHIUIIOB B JEATEIIBHOCTH YYEHOTO;

3) Tpy/10BO€E BOCIIUTAHHE:

YCTAHOBKOM HAa AaKTUBHOE YYacTME€ B pELICHUHM TMPAKTUYECKUX 3aJad
MAaTE€MAaTUYECKON HAIpPaBICHHOCTH, OCO3HAHMEM BAXHOCTH MAaTEMATHYECKOTO
o0pa3oBaHUs Ha MPOTSHKCHUM BCEW JKM3HMU Ui YCIENTHOW mpodecCHOHaTbHON
JESTENBbHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM H
MOCTPOCHHEM MUHIUBUIYATbHON TPACKTOPUH 00pa30BaHUs U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIIECTBEHHBIX MMOTPEOHOCTEH;

4) acTeTHYECKOEe BOCIIMTAHME:

CHOCOOHOCTBIO K HMOLMOHAJIBHOMY U  3CTETHMUYECKOMY BOCIPHUSATHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJay, PEIICHUH, PACCYX IACHUH, YMEHHIO BHJIEThH
MaTeMaTU4YeCKHEe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOT O TO3HAHMS

OpUEHTAIlMel B JEATEIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4HbBIX
MpEeACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS Y€JOBEKa, MPUPOJIbI U
oOIecTBa, TOHMMAaHMEM MAaTEMaTUYeCKOW HAyKW Kak cdepbl YenoBedecKou
NEATEeNIbHOCTH, ATAloB €€ Pa3BUTHS W 3HAYUMOCTH JUISl Pa3BUTHUSl LIMBUIM3ALINM,
OBJIQJICHUEM SI3BIKOM MATEMATHKHA M MaTeMaTUYECKOW KYJIbTYpOH Kak CPeICTBOM
MO3HAHUS MHpPA, OBJAJCHUEM MPOCTEHIIMMU HaBbIKAMH HCCIEI0BATEIbCKOM
NEeATEeNIbHOCTH;



6) ¢usuueckoe BocnuTaHHE, (PopMHpPOBaAHHE KYJLTYPbl 310pPOBbSI U
3MOLMOHAJIBHOIO 0JIArOMOJIYYHs:

TOTOBHOCTBIO MPUMEHATh MaTEeMaTUYECKHWE 3HAHHUS B HHTEpecax CBOEro
3I0pOBbsSl, BEIEHUS  3J0pOBOro  oOpa3a  KU3HU  (310pOBOE  IUTAaHHUE,
cOQJIaHCUPOBAHHBIM PEXUM 3aHIATHM U OTAbIXa, peryispHas (usndeckas
aKTUBHOCTH), COOPMHUPOBAHHOCTHIO HaBbIKA peIIEKCUU, IPU3HAHUEM CBOETO MpaBa
Ha OLIMOKY M TaKOTO K€ IpaBa Jpyroro 4ejoBeKa;

7) IKOJIOrHYeCcKoe BOCTIMTAHME:

OpUEeHTaluel Ha TPUMEHeHNEe MaTeMaTUUYeCKIX 3HAaHUH JJIs pEelIeHUs 3a7a4 B
00JIaCTH COXPAaHHOCTH OKPYKAIOLIEH Cpe/ibl, MIaHUPOBAHUS MMOCTYNKOB U OLEHKH
UX BO3MOKHBIX MOCJIEICTBHUM JJI OKpYKaloleh cpeibl, 0CO3HAHUEM IJI00aJIbHOTO
XapakTepa SKOJOTHYECKUX MPOOJIEM U IMyTeH UX peIIeHHUS;

8) amanTanusi K U3MEHSIOIMMCS YCJIOBHSIM COIHAIBHOW W NMPHUPOIHOIM
cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCIOBUSIX HEONPENENEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIETEHTHOCTH Yepe3 MPAKTUYECKYIO JeATEIbHOCTh, B TOM YHCIIE
YMEHHE YUUTHCS y APYTUX JI0JIeH, TPUOOPETATh B COBMECTHOM 1€ TEIbHOCTUHOBBIE
3HAHMSI, HABBIKK M KOMIIETEHI[UU U3 OMbITA JPYTHX;

HEOOXOAMMOCTBIO B (POPMHPOBAHMM HOBBIX 3HAHW, B TOM YHCIE
(GopMynupoBaTh UIEH, TOHATHUS, TUIIOTE3bI 00 0OBEKTAX U ABJICHUSX, B TOM YUCIIE
paHee HEH3BECTHBIX, OCO3HaBaTh JEQUIUTHl COOCTBEHHBIX 3HAHUU WU
KOMIIETEHTHOCTEH, IUIAaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaThb  CTPECCOBYIO  CHUTyallMl0, BOCIPUHMMATH
CTPECCOBYIO CUTYallUI0 KaK BbI30B, TPEOYIOUIUII KOHTpPMEpP, KOPPEKTHUPOBATH
INpUHUMAaEMble pPELICHUs U JAEWCTBUA, (POPMYIUPOBAaTH M OLICHUBATh PHUCKU U
nocjiencTBus, GOPMUPOBATH OIIBIT.

METAINPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIC YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3oBble JJoruuecKkmne JeMCTBUS:

e BBISIBIATH U XapaKTEPHU30BATh CYIIECCTBEHHBIE ITPU3HAKH MAaTEMATUUYECCKUX
O0OBEKTOB, TOHATHH, OTHOIICHHH MEXIY IOHATHIMH, (OPMYIUPOBATH
ONpEJICJICHUs]  MOHSATHH, YCTAHABIWBATH  CYIICCTBEHHBIM  MPU3HAK
KJIacCH(pUKAIIUK, OCHOBAHUSA JUIi OOOOINEHHWS W CPAaBHCHUS, KPUTCPUHU
MPOBOJIMMOTO aHaIN3a;

e BOCHpPHHUMATH, (OPMYJIHPOBATh W TNPEOOPA3OBBIBATh  CYXKICHHUS:
YTBEPJAUTEIbHBIE W OTpHUILIATEIbHBIC, €IMHWUYHBIC, YaCTHBICE U OOIIHUe,
YCJIOBHBIE;



BBISBJISITh ~ MaT€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSA3M U
NpoTUBOpeUrss B (aKTax, HaHHBIX, HAOIIOJEHUAX M YTBEPXKICHUSAX,
npeajaraTb KpUTEPUU JUIsl BBISIBJICHUS 3aKOHOMEPHOCTEN M TPOTUBOPEUMIA;
JIeNaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX M
UHAYKTHUBHBIX YMO3aKJIIOUEHUH, YMO3AKIIOUYEHUH IO aHAJIOTUH;
pa30upaTh JOKa3aTelbCTBA MATEMATUYECKUX YTBEPKIAECHUHN (TIPSMBIE U OT
OPOTUBHOI0), MPOBOJUTH CAMOCTOATENBHO HECIOXKHBIE JI0Ka3aTelIbCTBA
MaTEeMaTUYeCKUX (PaKTOB, BBICTPAUBATh APTYMEHTAIIMIO, TPUBOJUTH
IpUMEPbI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BbIOMpaTh Ccroco0 perieHus yuyeOHOW 3ajayM (CpaBHHUBATh HECKOJIBKO
BapMaHTOB pelIeHs, BbhIOMpaTh Hauboiee MOAXOAAIIMI ¢ y4€ToM
CaMOCTOSTEILHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTeIbCKHE A€HCTBUS .

UCIIOJIb30BaTh BOMPOCHI KaK UCCIIEIOBATEIbCKUIA WHCTPYMEHT IMO3HAHMS,
dbopMynrpoBaTh BOMPOCH], (UKCHPYIOLIME MNPOTHBOpEUne, Mnpodiemy,
CaMOCTOSAITEJIbHO ~yCTAHABIIMBATh KMCKOMOE M JIaHHOE, (OPMHUPOBATH
TUIO0TE3Y, apryMEHTUPOBATH CBOIO MO3UIINIO, MHEHHUE;

OPOBOAUTH IO CAMOCTOSITENIBHO COCTABJICHHOMY IUIAHY HECJIOKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEIOBAHKE TI0 YCTAHOBIEHUIO OCOOEHHOCTEH
MaTEMaTUYECKOT0 O0BEKTA, 3aBUCUMOCTEN 00BEKTOB MEX Y COOOM;
CaMOCTOATENHHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJIBI 11O Pe3yJibTaTaM
POBEEHHOTO HAOIIOJEHUS, UCCIEAOBAHMS, OIEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IIEHU;

IPOTHO3UPOBATH BO3MOYKHOE PAa3BUTHE IPOILECCA, a TAKXKE BBIIBUTATh
NPEATOIOKEHUS O €r0 Pa3BUTUH B HOBBIX YCIOBUSX.

Pab6ora ¢ undopmanueii:

BBISIBJISITh HEJAOCTATOYHOCTh M M3OBITOYHOCTH WH(OpMaIuu, JTaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BBIOMpATh, aHAIM3UPOBATHh, CHUCTEMATU3UPOBATh WU WHTEPIPETUPOBATH
UHGOPMAIINIO PA3IMYHBIX BUAOB U (HOPM MpPE/ICTABICHUS;

BbIOMpaTh (QopMy TMpeAcCTaBiICHHS HWHDOpMAMM H WUIIOCTPUPOBATH
perraemMbie 3aJadyd CXeMaMH, JIuarpaMMam#, HWHOW Tpaduko U uX
KOMOMWHAIIHSIMU;

OIICHWBATh HAAEKHOCTH WH(MOpPMAIUU TIO KPUTEPUSM, MPEIIOKEHHBIM
yauTeIeM WK CPOPMYITUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHHKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIE AeiICTBHS:

BOCIIPUHUMATH U (POPMYIIUPOBATH CY>KJEHHUS B COOTBETCTBHUU C YCIOBHSIMHU
U 1eJ1sIMU OOILIeHHUS], ICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO TOUKY 3PEHUS



B YCTHBIX U NMMCBMEHHBIX TEKCTaX, JaBAaTh MOSCHEHUS 10 XOAY PELICHMS
3a/1a4l, KOMMEHTHPOBATH MOJy4YECHHBIN pe3yJIbTarT;

e B X0ji€ OOCYXXJ€HUs 3a1aBaTh BOIIPOCHI IO CYLIECTBY 00CYX AaEMOU TEMBI,
po0JIeMBbl, pelIaeMoil 3a/1auu, BbICKAa3bIBATh UJIEH, HAIIEJICHHBIE HA MOUCK
pElIEHNsl, COMNOCTABIISITh CBOM CYXKIECHHMS C CYXICHUAMH JPYTUX
YYaCTHUKOB JAHAJIOra, OOHApYXUBaTh pa3idyue U CXOACTBO MO3MUIMH, B
KOppEeKTHOU (hopme hopMyIHpoOBaTh pa3HOTIACHUs, CBOM BO3PAKEHUS;

e TMPEIACTABIATH  PE3yJbTaThl  PEMIEHUS  3aJauyd,  OKCIEPHUMEHTA,
UCCJIeIOBaHUs, MPOEKTa, CAMOCTOSITENIbHO BBIOMPATh (DOPMAT BHICTYILUICHUS
¢ y4€TOM 3a/1a4 Mpe3eHTalul U OCOOEHHOCTEHN ayIMTOpUU;

e TIOHHMMAaTh U MCIOJIb30BATh NPEUMYLIECTBA KOMAaHIHOM U UHANBUIyaIbHON
paboThl MpHU pelIeHnH Y4eOHbIX MAaTEMAaTUUECKHUX 3a/1a4;

e TIPUHHUMATh LIEJIb COBMECTHOM JEATEIBbHOCTH, IJIAHUPOBATH OPTaHU3ALNIO
COBMECTHOM paloThl, paclpeaensiarTb BHUAbl paldOT, JA0roBapUBATHCH,
o0CyXJ1aTh TPOIECC U PE3YNbTAT PabOThl, 00001IaTh MHEHUSI HECKOJIBKUX
JIIO/IEH;

e YyYacCTBOBATh B TPyNHoBBIX (opmax paboTel (oOCyXxIeHus, OoOMeH
MHEHUSIMH, MO3TOBBIE IITYPMBI U IPYTHE), BHITOIHITH CBOIO YaCTh PaOOThHI
U KOOPJIWHHUPOBATH CBOM [JEWUCTBUS C JIPYTUMH YJIE€HAMH KOMAaHHbI,
OLICHMBATh KaueCTBO CBOETO BKJIajJa B OOLIMH MPOAYKT MO KPUTEPUSM,
c(hOpMyYITMPOBAaHHBIM YYaCTHUKAMU B3aHUMOICHCTBHUS.

PeryasiTuBHBbIC YHHBepCaJIbHbIe Y4eOHbIE 1eiiCTBHUA
Camoopranusanus:

e CAMOCTOSATENIBHO COCTAaBIATH IUIAH, AJITOPUTM pPEIICHUS 3a1aud (WIH €ro
4acTh), BBIOUpaATh CIOCOO pelieHuss C y4E€TOM HMMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh M KOPPEKTUPOBATH
BapUaHTHI PEIICHUH ¢ y4éTOM HOBOM MH(pOpMAITUH.

CaMOKOHTPOJIb, SMOIMOHAJILHbI HHTEJLJICKT:

e BJAJETh CIOCOOAMH CaMOIIPOBEPKHU, CAMOKOHTPOJIS Mpoliecca U pe3yIbTaTa
peleHns MaTeMaTUYeCKOU 3a1auu;

e IPEIBUIAETH TPYAHOCTH, KOTOPBHIE MOT'YT BOZHUKHYTB IIPY PEILICHUH 3a7a4H,
BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIIHCTB,
HaAWJIEHHBIX OLIUOOK, BBISBICHHBIX TPYIHOCTEH;

e OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa ACATEIBHOCTH ITIOCTABICHHON LIENIH U
YCIIOBUSIM, OOBSICHATH NMPUUYUHBI JTOCTH)KEHUS WM HEJOCTHKEHUS LIEJH,
HaXOJIUTh OUINOKY, JaBaTh OLEHKY MPHOOPETEHHOMY OTIBITY.

HNPEIMETHBIE PE3YJIBTATDI



K koHmy oOydenuss B 7/ KJjacce OOYYalOIIHMIICS MOIYYUT CIHEAYIOIINE
MpEeAMETHBIE PE3YJIbTATHI:

Yucsia ¥ BbIYUCJICHUS

BoinonusATh, coueras YCTHbIE M MNUCHBMEHHbIE NPUEMBI, apuPMeTUYECKUe
JNENUCTBUS C PAIMOHAIHLHBIMU YUCIIAMU.

HaxonuTh 3Ha4YeHUs YHUCIOBBIX BBIPAKEHUN, MPUMEHSATH Pa3HOOOpa3HbIE
criocoObl U MPUEMBI BHIYUCIICHUS 3HAYEHUN JAPOOHBIX BBIPAXKEHHUH, COJEpIKALIUX
OOBIKHOBEHHBIE U JECATUYHBIE JPOOHU.

[lepexonuth OT ofHOM (OPMBI 3amucu 4yuces K Apyrod (mpeoOpa3oBbIBATH
JECATUYHYIO 1PpOObh B OOBIKHOBEHHY0, OOBIKHOBEHHYIO B JIECSITUYHYIO, B YaCTHOCTHU
B OECKOHEUHYIO JICCATUUHYIO JPOOB).

CpaBHUBATH U YNOPSIOYMBATH PAlIMOHAIILHBIC YHCTIA.

OKpyrisTh yucna.

BBINOTHATh TPUKHUIKY U OLICHKY PE3yJIbTaTa BRIUUCICHUH, OIEHKY 3HAUYEHUM
YHUCJIOBBIX BBIpA)KEHUU. BBIMOMHATE ACHCTBHUS CO CTENEHSMH C HATypaJbHBIMH
MOKa3aTeIISIMHU.

[IpuMeHsTh TPU3HAKU JIETUMOCTH, PA3JIOKEHNE HA MHOKHUTEIIU HaTypaIbHbBIX
quCel.

Pemiath mpakTHKO-OPUEHTHUPOBAHHBIE 3aJayd, CBSI3aHHBIE C OTHOLIEHHEM
BEJIMYUH, MPONOPUUOHAIBHOCTHIO BEJIIMYMH, NPOLEHTAMHU, WHTEPIPETUPOBATH
pe3yabpTaThl pelICHUs 3aJad ¢ YYETOM OTPaHUYEHU, CBA3aHHBIX CO CBOWCTBaMU
paccMaTpUBaeMbIX 0ObEKTOB.

AsireOpanyecKkue BbIpPasKeHUA

Hcnonb3oBaTh anredpandeckyro TEPMUHOIOTHIO U CUMBOJIMKY, IPUMEHATD €€
B IIPOLIECCE OCBOCHHS yUeOHOT0 MaTepuarna.

HaxonuTe 3HaueHUs OYKBEHHBIX BBIPAKEHHM MPH 3alaHHBIX 3HAYCHUSX
NEPEMEHHBIX.

BrimonHaTh peobpa3oBaHus 1EIOT0 BHIPAKEHHUS B MHOTOWICH MTPUBEICHUEM
MOIO0HBIX CJIaraeMbIX, PACKPBITHEM CKOOOK.

BbINONHAT yMHOXKEHUE OJHOYJIEHA HAa MHOTOWIEH W MHOrO4WwlIeHa Ha
MHOTOYJICH, IPUMEHATH (DOPMYJITBI KBaJpaTa CyMMbI U KBaJIpaTa pa3HOCTH.

OcyliecTBasATh PA3J0KEHUE MHOTOWICHOB HA MHOXHTEIH C IOMOUIBIO
BBIHECEHUS 32 CKOOKHU 00IIETO MHOKHUTEISI, TPYIITUPOBKH CIAraeMbIX, TPUMEHEHUS
dbopMyIT COKpaIEHHOTO YMHOKEHHUSI.

[IpuMensTh peoOpa3zoBaHsi MHOTOWICHOB ISl PEUICHUS PA3IUYHBIX 3a7ad
13 MaTEMAaTUKHU, CMEKHBIX MPEJIMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonp30BaTh CBOMCTBA CTENEHENM C HATypPAIbHBIMH IOKAa3aTEIsIMHU JJIs
npeoOpa3oBaHUs BEIPAKCHUH.

YpaBHeHU 1 HEPABEHCTBA



Pemate nuHENHBIE YpaBHEHHs C OJHOW NEPEMEHHOM, NPUMEHss IpaBuia
Iepexo/ia OT UCXOAHOTO YPAaBHEHUS K PABHOCUIBHOMY emy. [IpoBepsTh, sBiseTcs
JIM YUCJIO0 KOPHEM YPaBHEHHUS.

[IpumeHsATh rpaduyeckre METOAbI IPU PEIICHNUN JTMHEHHBIX YPABHEHUN U UX
CUCTEM.

[lonOupaTe mnpuMepsl Map YUCEN, SBISIOUUMXCS PEUICHUEM JHMHEHHOIO
YPaBHEHHUS C IBYMS [I€PEMEHHBIMU.

Ctpouth B KOOPAMHATHOM TNIOCKOCTU I'paUK TMHEHHOTO YpaBHEHUS C ABYMSI
NepPEeMEHHBIMHU, MOJIb3YSCh IPauKOM, TPUBOIUTH TPUMEPHI PEILICHUS YPaBHEHUS.

Pemiath cucteMbl IByX JIMHEWMHBIX YpaBHEHUM C IByMsI IEPEMEHHBIMH, B TOM
quciie rpaguyecku.

CocraBiATh M pewiaTh JIMHEMHOE YPAaBHEHUE WA CUCTEMY JIMHEHMHBIX
YPaBHEHUH I10 YCJIOBUIO 3aJa4M, HHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a7]a4¥ [OJyYEHHBIN pe3yJIbTar.

DOyHKUUMA

N3006paxkath Ha KOOPAMHATHON MPSMON TOUKH, COOTBETCTBYIOLIUE 33/IaHHBIM
KOOpJMHATaM, JIy4H, OTPE3KH, HHTEPBAJIbI, 3alIUCHIBATh YUCIIOBBIE MPOMEKYTKH HA
anreOpanyecKoM si3bIKe.

OTtMeuaTh B KOOPJAWHATHOW IUIOCKOCTH TOYKH IO 33aJaHHBIM KOOpJWHATAM,
CTpOUTh rpaduku TuHEUHBIX GyHKIUN. CTpouTh rpaduk GyHKIHHN Y = |X|.

OnuceiBaTh C TOMOIIBIO (YHKIHMM M3BECTHBIE 3aBUCUMOCTH MEXAY
BEJIMYMHAMU: CKOpPOCTb, BPEMS, pACCTOSIHUE, II€HAa, KOJUYECTBO, CTOUMOCTb,
IPOU3BOJIUTEIHLHOCTD, BPEMsi, 00BEM paOOTHI.

HaxoauTe 3HaueHne QyHKIMM 110 3HAYEHUIO €€ apryMEHTa.

[Tornmarts rpaduyueckuit cocod NpeiCTaBiIeHUS W aHaIM3a WHOOpPMAaIHH,
U3BJIEKATh U UHTEPIPETUPOBATH MHPOPMAIIHMIO U3 TPpa(UKOB peaTbHBIX MPOIECCOB
Y 3aBUCUMOCTEM.

K koHmy oOydenus B 8 kJacce OOYyYarOIIMICS TOJYYHT CICAYIOIIUE
IIPEIMETHBIE PE3YJIbTATHI:

Yucua 1 BbIYHUCICHUS

Hcnosp30BaTh HadaJIbHBIE IPEACTABICHHUS O MHOYECTBE JEHCTBUTEIBHBIX
quCell JUIsl CPAaBHEHUS, OKPYTJICHUS M BBIYUCICHUH, H300pakaTh EHCTBUTEIbHBIC
YUCJla TOYKAMU Ha KOOPAUHATHOU MPSIMOM.

[TpumensaTs TOHSATHE apuU(METHUYECKOTO KBAAPATHOTO KOPHS, HAXOIUThH
KBaJIpaTHBIC KOPHH, HCIIONB3YS MPH HEOOXOTUMOCTH KalbKYJISTOP, BBITIOIHSTH
npeoOpa3oBaHusl BBIPAKEHUH, COAEPXKALIUX KBAJpaTHBIE KOPHHU, HCIIONIb3YS
CBOWCTBA KOPHEM.

Hcnonb3oBaTh 3anucy OOJBIIMX M MAJBIX YUCEN C MOMOILBIO JIE€CATHYHBIX
npoOeii u creneHeit uucna 10.



AJredopandeckne BbIpasKeHHSs

[IpuMeHAT, TOHATHE CTETEHH C IeJIBIM  TI0Ka3aTejeM, BBITIOIHATH
npeoOpa3zoBaHus BEIPAXKEHUM, COAEPKALUX CTENIEHU C LEIbIM IMOKA3aTEIEM.

BBITIOJTHATH TOXKAECTBEHHBIC MPEOOPa30BaHUS PAIIMOHATBHBIX BEIPAXKCHUN HA
OCHOBE MPaBUJI JACHUCTBUI Hal MHOTOWICHAMH U alTeOpandyecKuMU APOOsMHU.

PacxiianbiBaTh KBapaTHBIN TPEXWIEH HA MHOKUTEIIH.

[TpumenHsATs MpeoOpa3oBaHMs BEIPAKCHUN TS PEIICHUS Pa3IMIHbIX 33/1a4 U3
MaTeMaTHUKH, CMEKHBIX MTPEAMETOB, U3 peaTbHOU MPAKTHKH.

YpaBHeHUsI U HEPABEHCTBA

Pemate JMHElWHBIC, KBaJpaTHbIC YpPaBHEHUS W PAIlMOHAJILHBIC YpaBHEHUS,
CBOJISIIIIMECS] K HUM, CUCTEMBI IBYX YPaBHCHUH C ABYMsI IEPEMCHHBIMHU.

[TpoBOIUTE TIpOCTEHIIINE UCCACAOBAHMS YPABHCHUA M CHCTEM YpPaBHCHUM, B
TOM YHUCJIC ¢ IPUMEHEHUEM TpadUUECKUX MPECTaBICHUN (yCTaHABIUBATh, UMEET
U ypaBHCHUE WIM CHCTEMa YpPaBHCHHUH PEIICHHS, €CIIM HUMEET, TO CKOJIbKO, W
npouee).

[lepexoanTh OT cioBeCHOM (GOPMYITHPOBKH 3a/1auu K €€ anreOpandeckoi

MOJCIH C TIOMOIIBIO COCTaBJICHHS YPaBHECHHS WM CHCTEMbl YpaBHEHUH,
HUHTEPIIPETUPOBATH B COOTBETCTBHH ¢ KOHTEKCTOM 3a/1a4d MOJYYCHHBIH pe3yIbTarT.

[TpuMeHsTh CBOMCTBA YUCIIOBBIX HEPABEHCTB /JIsi CPAaBHEHUS, OIICHKHU, peniaTh
JVHEHbIe HEPABEHCTBA C OJIHON MIEPEMEHHON U UX CHCTEMBI, 1aBaTh rpauuecKyro
WLUTIOCTPAIIMIO MHOXECTBA PEIICHU HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUA

[lonumaTe ¥ HMCMOIB30BaTh (PYHKIIMOHAJIBHBIE MOHATHS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0O3HAYEHMs), OMPENEATh 3HAUCHHE (PYHKIIUU IO 3HAYCHUIO
apryMeHTa, OIpeeisaTh CBOMCTBA QYHKIIUU 110 €€ rpaduKy.

CrtpouTth rpaduku dJIeMEHTapHBIX (DYHKIUN BHIA:

y=k/x, y=X2,y =X3,y = |X|, y = VX, OlHCBIBATH CBOICTBA YHCIOBOI (yHKINH
o e€ rpaduKy.

K xonmy oOyuenus B 9 Kjacce 0Oyd4arolmuics TMOJTYyYUT CICAYIONINE
MPEIMETHBIE PE3yJIbTATHI:

Yucia 1 BbIYHUCICHUS

CpaBHUBATH U YIOPSAJOUUBATH PAIMOHAIBHBIC U UPPALIMOHATBHBIC YHCIIA.

BeimonHaTh apudMeTndeckne qeHCTBUS C palliOHATBHBIMHA YHCIIAMH, COUCTas
YCTHBIC W MHUCHMEHHBIC MPUEMBI, BBIOIHATH BBIYHCICHUS C MPPAIMOHAIBLHBIMH
YHCIIAMH.

HaxoauTe 3Ha4eHUS CTETICHEH C TeNTBIMU IMOKA3aTEISIMU U KOPHEH, BEIYUCIISATD
3HAYEHUS YUCIIOBBIX BBIPAXKEHUM.

OkpyrasTh NEUCTBUTENBHBIE YHCHIA, BBIMOIHATh TPUKHIKY pe3yibTaTa
BBIYMCIICHUH, OLIEHKY YMCJIOBBIX BBIPAKCHUMU.



YpaBHeHUsS U HEPABEHCTBA

Pemrats nuHelHbIE M KBAaIpaTHBIE YPAaBHEHUS, YPABHEHM S, CBOJISIIIIUECS K HUM,
npocTenme ApoOHO-pallMOHAIbHBIE YPABHEHHUS.

Pemate cucteMsbl NByX JIMHEMHBIX YpAaBHEHUN C ABYMS NEPEMEHHBIMHA H
CUCTEMBI IBYX YPAaBHEHUH, B KOTOPBIX OJJHO YPABHEHUE HE SIBIISIETCS JTUHEHHBIM.

Pemiate TekcToBblE 3amauu  ajreOpandeckuM CIocoOOM C  TOMOIIbIO
COCTaBJIEHUSI YPABHEHUS WUJIM CUCTEMBI JIBYX YPAaBHEHUH C IBYMs IIEPEMECHHBIMH.

IIpoBOaUTE IIpOCTENUIINE HUCCIIENOBAHUS YPABHEHUW U CUCTEM ypaBHEHUH, B
TOM YHUCJIE C TPUMEHEHUEM rpaduyecKux MpecTaBIeHUN (yCTaHABIUBATh, UMEET
JY YpaBHEHUE WJIM CHUCTEMA YPAaBHEHUN DEIICHUS, €CIM HUMEET, TO CKOJIBKO, U
npouee).

Pemate nuHelHble HEpaBEHCTBAa, KBaJpaTHbIE HEPABEHCTBA, H300pakaTb
pelIeHne HEPABEHCTB HAa YMCJIOBOM NPSIMOM, 3alMCBHIBATh PELICHHUE C MOMOILIBIO
CHUMBOJIOB.

Pemlatb  cuctembl  JMHEHHBIX  HEPABEHCTB, CHUCTEMbl  HEPaBEHCTB,
BKJIIOUAIOIIME KBaJpaTHOE HEPABEHCTBO, M300pa)kaTh PEIICHHE CHUCTEMbI
HEPABEHCTB Ha YMCJIOBOM MPSAMOI, 3aMUCHIBATH PEIICHHUE C IOMOILIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPU PEILICHUHU PA3IUYHBIX 3a4a4.

DOyHKUUA

Pacno3HaBaTh (QyHKIMM H3y4YEeHHBIX BHJOB. [loka3piBaTh CXE€MaTHYECKH

pacroioKeHre Ha KOOPAMHATHOM TIOCKOCTH rpadukoB GyHKIUM Buaa: y = KX, y =
kx + b,y =k/x,y = ax2 + bx + ¢,y =x3, y = \x, y = [X|, B 3aBHCHMOCTH OT 3HAUYCHMUIA
K03()PHUIIMEHTOB, ONMKUCHIBATH CBOMCTBA (DYHKITHIA.

Crpouth M H300pakaTh CXeMaTHUECKU rpaduku KBaApAaTHYHBIX (PYHKIIHM,
OIMMCHIBATh CBOMCTBA KBAAPATUYHBIX (QDYHKIIHI MO WX Tpaduxam.

PacrioznaBaTh kBagpaTHyHyr0 QYHKIHIO 1O (popmyse, MPUBOAUTH MPUMEPHI
KBaIpaTUYHBIX QYHKIIUNA U3 peaTbHOU KU3HU, GUZHKHU, TEOMETPHH.

YucaoBble MOCJI€10BATEILHOCTH H MPOrpeccuu

PacrioznaBaTh apupMeTHUECKYI0 U TEOMETPUUECKYIO MMPOTPECCUU TIPU PA3HBIX
crioco0ax 3a1aHusl.

BbIONHATS  BBIYKMCIICHHWSI C  HUCHOJBb30BaHWMEM (GopMyl N-ro  dYiieHa
apuPMETHIECKON ¥ TEOMETPUUECKON MPOTPECCHIl, CYMMBI TIEPBBIX N YICHOB.

N300pakath YiIeHBI MOCIEIOBATEILHOCTH TOYKAMH HAa KOOPAHMHATHOU
MJIOCKOCTH.

Pemates 3amgaum, CBS3aHHBIC C YMCIOBBIMH IIOCJIEIOBATEIHLHOCTSIMH, B TOM
YHCIIe 3a/1a4d U3 PEATbHOMN KHU3HU (C MCIONh30BAHUEM KAIBKYJSTOPa, MU(POBBIX
TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Kosun4vecTBO 4acoB DJIeKTPOHHBbIE
HanmeHoBaHMe pa3e/ioB U TeM (uudgposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThl padoThI
pecypcbl
1 Yucna u BeUUCICHUS. PalnoHanbpHbIe o5 1 bubmmoreka [IOK
qyucna https://m.edsoo0.ru/7f415b90
bu6moreka [IOK
2 27 1
AJIrCOPAHICCKHE BIPAXCHIA https://m.edsoo0.ru/7f415b90
bu6morexa [IOK
3 YPaBHCHHS U HCPABCHCTRA 20 1 https://m.edso0.ru/7f415b90
bu6mmoreka [JOK
4 K ) 24 1
OOPAMHATH 1 rpadpuKit. PyHKIH https://m.edso0.ru/7f415b90
bu6mmoreka [JOK
5 IT 0600 6 1
OBTOPEHHE 1 0BODILEHIE https://m.edso0.ru/7f415b90
OBILIEE KOJIMYECTBO YACOB I10 102 5 0

I[TPOTPAMME



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 KJIACC

KoJsmuecTBo 4acos DJIeKTPOHHBbIE
HanmeHnoBaHue pa3/iesioB U TeM undposbie
Ne n/n P Konrpoasubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
bubmmoreka [IOK
1 4 . K 1
ncia v BeluucieHus. KBajpaTHbeie KOpHH 5 https://m.edsoo.ru/7f417af8
9 Yucna u BeraucieHns. CTENeHs ¢ [eJIbIM 7 bubmmoreka [IOK
ITOKa3aTeIeM https://m.edsoo.ru/7f417af8
3 AnrebpandecKkue BbIpaKeHHUsL. 5 1 bubnnorexa [JOK
KBagpartsslii TpéxuneH https://m.edsoo.ru/7f417af8
4 AnreOpanveckre BHIpaKEHUS. 15 1 bubnuorexa [JOK
Anrebpanyeckas ApoOb https://m.edsoo.ru/7f417af8
5 YpaBHeHus 1 HepaBeHCTBA. KBagpaTHbie 15 1 bubnuorexa [JOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
6 YpaBHeHus v HepaBeHCTBa. CUCTEMBI 13 bubnunoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 VYpaBHeHus 1 HepaBeHCTBa. HepaBeHCTBa 12 1 httos://m.edsoo.ru/7f417af8
bubnuoreka [JOK
8 O . 5
YHKLUIH. OCHOBHEIE HOHATIA https://m.edsoo.ru/7f417af8
bubnuoreka [JOK
o Dynkumn. Hucnossie pyniuun o https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 IT 6 1
OBTOPEHHE 1 0000IeHHE https://m.edsoo.ru/7f417af8
BIIEE KOJIMYECTBO YACOB IT
ObII{ O CTBO HACOB IIO 102 5 0

I[TPOTPAMME



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

KosmuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3/iesioB U TeM undposbie
Ne n/n P Konrpoabubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 Yucna v Beruncienus. JleicTBUTENbHBIE 9 bubnuorexa [JOK
yucna https://m.edso0.ru/7f419d08
9 YpaBHEHUS 1 HEPABEHCTBA. Y PAaBHEHHS C 14 1 bubnuorexa [JOK
OJHOM IEPEMEHHOM https://m.edsoo0.ru/7f419d08
3 YpaBHeHus v HepaBeHCTBA. CHCTEMBI 14 1 bubnmuotexa [JOK
YpaBHEHUH https://m.edsoo0.ru/7f419d08
bu6mmoreka [JOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 httos://m.edsoo.ru/7f419d08
bu6mmoreka [JOK
5 O 16 1
S https://m.edso0.ru/7f419d08
bu6mmoreka [JOK
6 YwucnoBsie MOCIIEI0BATEILHOCTH 15 1 httos://m.edsoo.ru/7f419d08
[ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS bu6mmoreka [JOK
7 . 18 1
3HAHUU https://m.edso0.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10O ITPOTPAMME 102 6 0



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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