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HOACHUTEJIBHAA3SAIINCKA

Anrebpa sBISETCS OJHMM U3 OMNOPHBIX KypCOB OCHOBHOTO OOIIEro
oOpa3oBaHusA: OHAa 00ECIEYMBAET U3yUYECHUE APYTUX JUCHUIIINH, KaK €CTECTBEHHO-
HAyYHOTO, TaK M TYMAaHUTAPHOT'O IHUKIOB, €€ OCBOGHHE HEOOXOAUMO s
MPOAOJDKEHUsI 00pa30BaHUs U B TOBCETHEBHOU XU3HU. Pa3BuTHe y 00yuarommxcs
HAYYHBIX TIPEJCTABICHUNH O TMPOUCXOXKACHUM U CYHNIHOCTH anreOpandecKux
abcTpakiuii, cnoco0e OTpakeHUs MaTeMaTUYeCKO HayKOH SIBICHUI U MPOLECCOB
B TpUpOAEC W OOINECTBE, POJIM MaTEeMaTHYECKOrO MOJCIMPOBAHHUS B HAYYHOM
MO3HAHWU U B TIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
¥ Ka4eCTB MBIIUICHUS, HEOOXOIUMBIX JIJISl aIaliTalliil B COBPEMEHHOM IH(PPOBOM
oOmectBe. M3ydyenue anreOpbl oOecrneyumBaeT pa3BUTHE YMEHHUS HaOIIOAaTh,
CpaBHHBaTh, HAaXOJWUTh 3aKOHOMEPHOCTH, TpeOYyeT KPUTUYHOCTH MBIILIICHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOW JICWCTBHS W BBIBOJIFI,
dopmynupoBats yTBepKAcHUS. OCBOSHUE Kypca aareOpbl o0ecrneunBaeT pa3BUTHE
JIOTUYECKOTO MBINUICHUS OOYYarOIIUXCS: OHM HCIOJB3YIOT JACHYKTUBHBIC U
WHIYKTUBHBIC PacCyKJCHHs, 0000IIeHIEe W KOHKPETH3allHIo, a0CTparupoBaHue u
aHanmoruto.  OOyueHue  anreOpe  TpeAmoNaraeT  3HAYUTEINBHBIA  O00BEM
CaMOCTOSITEJIbHOW ~ JIEATENBHOCTH OOYyYalolMXCs, IO3TOMY CaMOCTOSITEJIbHOE
pelleHue 3aa4 BJSeTCs pealn3alueil 1esTeIbHOCTHOIO IPUHLKIIA O0yueHusl.

B crpykrype mnporpammbl ydueGHOro Kypca «Asredpa» aiasi OCHOBHOTO
o0miero oOpa3oBaHNs OCHOBHOE MECTO 3aHMMAIOT COZEPKATeIbHO-METOINUECKHE
auHUK: «Yucna u BBIYMCIEHUS», «AJIreOpandeckue BhIPAKEHUsN», «YpaBHEHUS U
HepaBeHCTBa», «DyHkiuu». Kaxgas U3 3THX coaep)kaTeabHO-METOIUYECKUX
JVHUNA pa3BUBaeTCs Ha NPOTSHKEHUU TPEX JIET U3YUYEHMsI Kypca, B3aUMOJCHCTBYS €
ApPyrUMHU €ro JUHUAMHU. B Xone wu3yueHus ydeOHOro Kypca o0O0ydaromumcs
HPUXOJUTCS JIOTUUECKU PacCyXkAaTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
a3blK. B cBsi3u ¢ 3TUM B mporpaMMmy ydeOHOro Kypca «Anredpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTHKH, IIPEICTaBICHHbBIE BO BCEX OCHOBHBIX pa3jenax
MaTeMaTHYeCKOro 00pa3oBaHUS M CIIOCOOCTBYIOIIHE OBJAJCHUIO 00YUYaIOIIMMUCS
OCHOB  YHUBEPCAJBHOTO  MaTemMaTHueckoro s3pika. CojepkaTenbHOM U
CTPYKTYPHOH OCOOEHHOCTBIO y4ueOHOro Kypca «Anrebpa» SBISETCS €ro
MHTETPUPOBAHHBINA XapakTep.

Copmepxxanne nuHUM «Yucna W BBIYMCICHUS» CIYXHT OCHOBOM IS
JaJbHEHIIET0 W3YYeHUS MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOydYarOIIUXCS
JIOTHYECKOTO MBIIUIEHUS, (POPMUPOBAHUIO YMEHHS MOJIb30BAThCS AITOPUTMaMHU, a
TaKXKe MPUOOPETECHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX JJIsl TIOBCEAHEBHON
KU3HU. Pa3BuTHE MOHATUS O YHCIIE HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMS
CBSI3aHOCPALMOHATbHBIMUMHUPPALIMOHAIbHBIMUYHCIaMH, hOPMUPOBAHHEM



IIPEACTABICHUA O JACHUCTBUTEIBHOM 4YHCIE. 3aBEpIICHUE OCBOEHUS YHUCIOBOMU
JIMHUU OTHECEHO K CpeIHEMY 0011eMy 00pa30BaHUIO.

CopeprxaHue AByX alreOpanyecKux JUHUA —«ANreOpandeckue BbIPaKEHUSD)
U «YpaBHEHHUS U HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO Yy OOyUYaIOIIMXCS
MaTeMaTUYeCcKOro armapara, HeoOXOAMMOTro JUisl PEIICHUs 3aJad MaTeMaTHKH,
CMEXHBIX TMpPEAMETOB M MPaKTHUKO-OPUEHTHUPOBAHHBIX 3amady. Ha ypoBHe
OCHOBHOTO 001miero oOpa3oBaHusd Y4YEOHBIH MaTepuan TPYHIUPYETCS BOKPYT
palMOHANIbHBIX BbIpaXKeHUI. AnreOpa JEMOHCTPUPYET 3HAUYEHUE MATEMATUKU Kak
A3bIKa JUISI TIOCTPOCHMSI MATEMaTHYECKUX MOJIeNIeH, OMHMCAHHUs MPOLECCOB U
ABJIGHUNA peasbHOro Mupa. B 3amaum oOydeHust anredpe BXOISAT TaKKe
JanbHellllee pa3BUTHE AJTOPUTMHUYECKOTO MBIIUICHUS, HEOOXOJUMOro, B
YaCTHOCTH, JJII OCBOCHMS Kypca HWH(GOpPMATHKU, M OBJaJCHHE HaBbIKAMHU
JNeAYKTUBHBIX paccyxjeHuid. [Ipeobpa3oBaHne CUMBOIBHBIX (POPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaKEHHsI, CHOCOOHOCTEN K MATEMAaTUYECKOMY TBOPUYECTBY.

Conepxanve GyHKIIMOHAIBHO-Tpa(pUUECKON TMHUM HALIEJICHO Ha MOJIy4YeHUe
oOy4JaromuMHCs 3HAHUN O (QYHKIMSIX KaK BaKHEHIIed MaTeMaTHYeCKON MOJeH
JUTSI ONTMCAHUSI U UCCIEOBAaHUS pa3HOOOPa3HBIX MPOIECCOB U SIBICHUN B MPUPOJIE
u obmiectBe. M3yueHume marepuana CrocoOCTBYET Pa3BUTHIO Yy OOydaroluxcs
YMEHHS UCIIOJIH30BaTh PA3IMYHBIE BBIPA3UTENIbHBIE CPEACTBA A3bIKA MATEMATUKH —
CJIOBECHBIE, CHUMBOJIMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (opmupoBaHue
NpeJICTaBIEHUI O POJIK MaTEMAaTUKH B Pa3BUTUHU [IUBUIIN3AIUU U KYJIbTYPHI.
PaGouas nporpaMmmMa BOCIIUTaHUSI OTPAKEHA B IMYHOCTHBIX PE3YJIbTaTaX.

CornacHoyueOHOMYIIIaHYB7—9KIaccaxu3yvaercs y4eOHBIH KypC

«Anredpa»,KOTOPHIA BKIIOYAET CJIEIYIONINE OCHOBHBIC PAa3/Ieiibl CONICPIKAHNUS:
«Yucrna # BBIUKCICHUS», «AnreOpandeckue BBIPAKCHUS», «YPaBHEHHS U
HEpaBEHCTBa», «DYHKITUNY.

Ha u3ydenue yuebHOro kypca «Anredpa» orpoautcs 306 gacoB: B 7 Kiacce—
102 4gaca (3 ygaca B Hegento), B 8 kinacce — 102 gaca (3 gaca B Henento), B 9 kiacce
— 102 gaca (3 yaca B HeZIeIIO).

1. COAEP/ KAHUE YYEBHOI'O KYPCA «AJI'EBPA>
TKJIACC

Yucia v BBIYUCTCHUS

JlpoOu OOBIKHOBEHHBIC W JICCATHYHBIC, TIEPEXOJ]] OT OJHON (POPMBI 3amucH
npobeit k gpyroi. IloHaTHe palMOHAJBHOTO 4YHCJA, 3aluCh, CpaBHEHHUE,
YIOOPSI0YMBAHNE  pAIlMOHATIBHBIX 4Hcen. Apudmerudeckue ASHUCTBUA C
palMOHAILHBIMM 4YKcIaMU. PelieHue 3agad u3 peajbHOW MPAKTUKU HAa 4YacTH, Ha
TpOOH.



CreneHb C HaTypaJbHBIM [IOKa3aTEJNEeM: OIpejaesieHue, MNpeoOpa3oBaHue
BBIpaXKECHU HA OCHOBE OMPEACIICHUS, 3aUCh OONbIINX uncel. [IpoieHTsl, 3anuch
MPOIICHTOB B BUJE ApOOU U IPpOoOU B BHUJE MPOLEHTOB. Tpy OCHOBHBIC 3aJja4l HA
MPOLCHTHI, PEIICHUE 3a7a4 U3 pealbHOMN MPAKTUKH.

[IpumeHeHne TPU3HAKOB  JEIUMOCTH, PAa3JIOKEHUE HAa  MHOXHUTEIU
HaTypaJbHBIX YUCEIL.

Peanbuble  3aBUCHMMOCTH, B TOM 4HcCle T@psMas W oOpaTHas
MPONOPLIUOHATBLHOCTH.

AJiredpanyeckKue BbIpaKeHHs

[TepemeHHbIE, YUCIIOBOE 3HAYEHUE BBIPAXKEHHS C NepeMeHHOM. [lonmycTrumbie
3HauYeHus nepeMeHHbIX. [IpencTaBienne 3aBUCUMOCTH MEXY BEJIMUMHAMU B BUJIC
dbopmynsl. Beraucnenus no ¢popmynam. [IpeoOpazoBanue OyKBEHHBIX BBIPAXKECHUH,
TOXXJICCTBEHHO paBHBIC BBIpOXEHUS, TMpaBWiIa MpeoOpa3oBaHUs CyMM H
MPOU3BEJICHHUM, TpaBUiIa PACKPHITUS CKOOOK ¥ TP BEICHUS TMOJ0O0HBIX
CllaraeMaix.

CBoliCTBa CTENEHU C HATYPAJIbHBIM MOKa3aTEJIEM.

OnHouneHnbl 1 MHOTOWIeHbl. CTeneHnb MHorowieHa. CloxeHue, BhIYUTAHUE,
YMHOK€HHUE MHOTOWICHOB. DOpMyJibl COKpAIIEHHOTO YMHOXEHHUS: KBaJpar
CyMMBl M KBaapar pa3HocTH. Popmyrna pa3sHOCTH KBaaparoB. PasznoxeHue
MHOTOUYJIEHOB Ha MHOYKUTEIH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHUE, KOpEHb YpaBHEHHUA, IpaBuja NpeoOpa3oBaHUs ypaBHEHWS,
PaBHOCHUJIBHOCTh YPAaBHEHUM.

JluHelHOEe ypaBHEHHE C OJIHOM MEPEMEHHOW, YHUCIO KOPHEH JIMHEWMHOIO
YpaBHEHUSA, pEIICHUE JUHEHUHBIX ypaBHeHUM. CoOCTaBlIeHHME YpaBHEHUM 1O
YCIJIOBHIO 3a7a4M. PenieHne TeKCTOBBIX 3a/1a4 C IOMOILBIO YPaBHEHUH.

JluneitHOE ypaBHEHHUE C JIBYMS MEpEeMEHHBIMU U ero rpaduk. Cuctema AByX
JIMHEWHBIX YPAaBHEHUN C JBYMs IEPEMEHHBIMHU. PellleHrne CHUCTeM YypaBHECHUU
Croco0OM TOJCTaHOBKHU. [Ipumepbl pemieHuss TEKCTOBBIX 3a/lad C IMOMOIIBIO
CHCTEM YPABHEHUM.

DOyHKIUN

Koopannara Touku Ha npssmoi. YuciioBsle MpOMEKYTKU. PaccTosiHue Mexay
JBYMsI TOUKaMHU KOOPAWHATHOMN MIPSMOM.

[TpsimoyronbHas cuctema koopamHaT, ocu OX u Oy. Abcmumcca U opauHaTa
TOYKH Ha KOOPJIWHATHOM MIIOCKOCTH. [IpuMepsl rpadukoB, 3aaHHBIX()OPMYIAMU.
Urenne rpadukoB peanbHbIX 3aBucuMmoctei. [lomstue dyaknun. [paduk
¢ynkiuu. CBoiictBa dynkiuid. Jluneitnas Gynkmus, e€ rpadux. ['padukdyakmmm
y = [x|. I'paduueckoe pemieHue IUHEHUHBIX YpPaBHEHUH U CHUCTEM JIMHEHHBIX
YPaBHEHUM.

8KJIACC



Yucia v BbIYUCICHUS

KBaapatueiii kopenb u3 uucia. [loHsTHe 00 uUppalMOHATBHOM YHCIIE.
JlecaTuunble TPUOIMKEHNST UppallMOHANIbHBIX uncesl. CBOMCTBA apu(METHIECKUX
KBaJpaTHBIX KOPHEH U UX MPUMEHEHHE K MPeoOpPa30BaHUIO YUCIOBBIX BHIPAKECHUM
Y BBIYUCIICHUAM. [[€ICTBUTEIIbHBIC YHCIIA.

Crenenbp C 1LenbIM TOKa3zarteneM MW €€ cBoicTBa. CTaHmapTHas 3amuch

yucia. AiareOpandeckue BeIpakeHus AsiredpanyecKue BbIpaskeHust

KBagpaTHbIil TpEXUIIEH, pa310KEHUE KBAAPATHOIO TPEXUIEHA HAMHOKHUTEIH.

Anrebpandeckass apoOb. (OCHOBHOE CBOWMCTBO anredpanyeckoi Japoowu.
Cnoxenue, BbIYMTAHUE, YMHOXKEHUE, [€JIEHHE alreOpandeckux JpooOeit.
PanrionanbHbIe BRIpAXKEHHS U UX MIPeo0Opa3OBaHUE.

VYpaBHEHUs U HEPABEHCTBA Y PABHEHUS U HEPABEHCTBA

KBangpatHoe ypaBHeHHe, QopMyna KOpPHEH KBaJAPaTHOTO YpaBHECHUS.
Teopema Buerta. PelieHue ypaBHEHUN, CBOISAIINXCS K JTUHEHHBIM U KBaJApPaTHBIM.
[Ipocreiimue ApoOHO-palIMOHATIbHBIE YPABHEHHUS.

I'paduueckas uHTEepripeTalvs ypaBHEHUNU C JBYMs MEPEMEHHBIMU M CHUCTEM
JMHEMHBIX ypaBHEHUW C JAByMsA NEpeMEHHbIMU. [IpuMepbl pelieHusi CUCTEM
HEJIMHENWHBIX YPABHEHUN C IBYMS IEPEMEHHBIMU.

PemenuerexkcToBbIX3agauanreOpandecKuM crocooom.

HucnoBble HEpAaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OHOU NEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBEeHCTB. JIMHENHBIE HEpPAaBEHCTBA C OJHOW IIEPEMEHHOM.
CucTembl JINHEITHBIX HEPABEHCTB C OJTHOM MTEPEMEHHOM.

OyHKINNDYHKIUT

[lonstue @yukmuu. OOIacTh OMNpeAeNeHus W MHOXKECTBO 3HAYCHHI
¢ynkiuu. CriocoObl 3a1aHus yHKIIHIA.

I'paduk dbynknuu. Yrenue cBoiicTB ¢yHKmuu 1o e€ rpaduky. [Ipumepsl
rpadukoB GYHKIIHNA, OTPAXKAIONIUX peaTbHbIE MPOIECCHI.

OYHKIMY, OMUCHIBAIOIIME TPSIMYI0 M OOpaTHYIO MPOMOPIHOHAIBHEIC
3aBHCUMOCTH, MX rpaduku. OyHkuun y = x2, y = x3, y = \x, y=|x|. ['padudeckoe
pElIEHUE YPABHEHUN U CUCTEM YPABHECHUU.

9KJIACC

Yucja ¥ BLIYMCJIEHUA

ParmonanbHble 4nclia, UppallMOHATIbHBIC YMCJIa, KOHEYHbIE U O€CKOHEYHbIC
NeCSITUYHBIE Npo0u. MHOXKECTBO IEMCTBUTEIBLHBIX YUCEN, IEUCTBUTEIbHBIC YHCIa
KaKk OCCKOHEUYHBIC JeCATHYHBIC NpoOu. B3amMHO OJHO3HAYHOE COOTBETCTBHE
MEXY MHOKECTBOM JICHCTBUTEIBHBIX YUCEII U KOOPJAUHATHOUN MPSIMOU.



CpaBHeHUE JIEUCTBUTENBHBIX 4YHUCEN, apudMeTHueckue JCUCTBUA C
JNEUCTBUTEIIBHBIMU YHUCIIAMU.

Pa3mepbl OOBEKTOB OKpYXXAIOIIETO MHpPA, JJIUTEIBHOCTh IPOLIECCOB B
OKpPY’KaroIIeEM MHpE.

[TpubnmxEHHOE 3HaUCHNE BEIUYMHBI, TOUHOCTh IpUOIKkeHus1. OKpyrieHue
yucen. [Ipuknka v oleHKa pe3yabTaToOB BEIYMCICHUI.

YpaBHeHUs U HEPAaBeHCTBA

JIuneiinoe ypaBHeHue. PenieHne ypaBHEHUH, CBOASAIMXCS K JIUHEUHBIM.

KBanparnoe ypaBHenue. Pemienrue ypaBHEHUH, CBOASIIUXCS K KBAJPATHBIM.
buxsanparHoe ypaBHeHue. [IpuMepsl pelieHus: ypaBHEHUN TPEThEU U YETBEPTOU
CTEINEHEW pa3JIOKEHUEM Ha MHOKHUTEIH.

Pemiennie npoOHO-palMoOHAIBHBIX ypaBHEHHU. PelieHue TEKCTOBBIX 3aiad
anredpanvyeckuM METOJIOM.

VYpaBHeHHE C IBYMs MEpEeMEHHBIMU U ero rpaduk. PerieHue cuctem IBYX
JIMHENHBIX YpaBHEHUM C ABYMs NEPEMEHHBIMU. PellieHne CUCTeM ABYX YpaBHECHUH,
OJIHO U3 KOTOPBIX JIMHEHWHOE, a Jpyroe — BTOpoil cremeHu. ['paduueckas
UHTEpIIpETalys CUCTEMbl YPAaBHEHUH C IByMS IEPEMEHHBIMMU.

Perienrie TeKCTOBBIX 33/1a4 aNreOpandyecKuM CIIOCOOOM.

UucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienve nMHENHBIX HEPABEHCTB C OJHOM INEpeMEHHOU. PemieHue cucrem
JUHEWHBIX HEPAaBEHCTB C OJHOW mnepeMeHHON. KBanpaTHble HepaBEeHCTBaA.
I'paduueckass wHTEepmnperanus HEPABEeHCTB W CHCTEM HEPABEHCTB C JBYMSA
EPEMEHHBIMHU.

OyHKINNDYHKIUT

Ksampatnunas ¢yukmus, e€ rpaduk u cBoiictBa. [lapabona, KoopauHATHI
BEPIIMHBI TapabOoJIbl, OCh CAMMETPHUH MTapadoIbl.

Ipaduxu pynxumit: y =kx, y=kx + b, y=k/x, y=x3, y=Vx, y = x| , n ux
CBOMCTBA.

HucnoBble MOCIEIOBAaTENbHOCTH YHMCJA0BbIE MOCAEI0BATEIbHOCTH M
Nporpeccuu

[lonsiTHe YMCIIOBOM TMOCJENOBATENBHOCTU. 3aJaHUE TOCJIEI0BATEIIBHOCTU
peKyppeHTHOI dopmyron u Gopmymoi N-To YieHa.

Apudmernyeckas U reomerpuueckas mporpeccund. Dopmynsl N-To wWieHa
apuPMETHIECKON U TEOMETPUUECKON TIPOTPECCHI, CYMMBI TIEPBHIX N YJICHOB.

N300pakeHne WiIeHOB apu(PMETHYECKOW W TEOMETPHUECKOW MpOrpeccui
TOYKaAaMH Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEWHBIN U 3KCHOHEHIHUAIBHBIN POCT.
CnoxHble TPOLIEHTHI.



2. INTAHUPYEMBIE PE3YJIbTATBHI OCBOEHUSA YYEGBHOI'O
KYPCA «AJITEBPA»

JIMYHOCTHBIE PE3YJIBTATHBI

JInduHOCTHBIE pe3yabTaThl OCBOEHUS MTPOrpaMMBbl Y4eOHOTO Kypca
«AnreOpa»xapaKkTepu3yroTCs:

1) laTpuoTHYECKOE BOCTIMTAHME:

IIPOSIBJICHUEM HMHTEpeEca K MPOLUIOMY U  HACTOALIEMY POCCUMCKOU
MaTEMaTUKHA, IEHHOCTHBIM  OTHOIIEHHMEM K  JOCTHXKEHHSIM  POCCHUHCKHX
MaTEMaTUKOB M POCCUICKON MaTeMaTHYEeCKOM HIKOJIbI, K HCIOJIb30BAHUIO 3THUX
JOCTUXKEHUH B IPYTUX HayKax U MPUKIAIHBIX cepax;

2) I'paxmaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEN rpakJlaHWHA U peallu3alii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHYECKUX OCHOBaxX (PYyHKIMOHUPOBAHMUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOIEAYp TpakaHCKOro o0IecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXKIACHUIO 3TUUECKUX MPOOIJIeM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHUEM JIOCTHKEHUN HAyKH, OCO3HAaHHUEM Ba)KHOCTHU
MOpPaJIbHO-3TUYECKUX ITPUHIIUIIOB B JESATEIBHOCTH YUEHOTO;

3) TpynoBoe BocnATAHHE:

YCTaHOBKOII Ha aKTHBHOE YYacTHE€ B pELIEHMHM NPAaKTUYECKUX 3aj]ad
MaTeMAaTUYeCKOW HAIpaBJIEHHOCTH, OCO3HAaHUEM BaXXHOCTH MaTeMaTHYECKOTO
o0pa30oBaHMsd Ha NPOTSHKEHWU BCEH KM3HM JUIsl YCHEIIHOM INpodeccroHalbHOM
JESITEeIbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM H
OCTPOEHUEM HHAMBHUIYAJIbHON TPACKTOPUH OOpa30BaHMs U KU3HEHHBIXIIAHOBC
y4ETOM JIMUHBIX HHTEPECOB U OOILECTBEHHBIX MOTPEOHOCTEN;

4) DcTeTHYECKOe BOCIIMTAHME:

CHOCOOHOCTBIO K HMOLMOHAJIBHOMY M 3CTETUYECKOMY BOCIPHITHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHUH, pacCyXICHHUH, YMEHUIO BHUJIETH
MaTeMaTU4YeCKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) LleHHOCTH HAYYHOI'0 MO3HAHMA:

OpUEHTauuell B JEATEIPHOCTM HAa COBPEMEHHYIO CHCTEMY Hay4HBIX
IIPEICTABICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHS YEJIOBEKA, MPUPOIBI U
o0miecTBa, MOHUMAHHEM MaTEeMaTHYECKONM HAayKd Kak cCQepbl 4YelOBEYECKOU
NESATENbHOCTH, ATANOB €€ Pa3BUTUS W 3HAYUMOCTH JJIs PA3BUTHS LIMBWIM3ALMUU,
OBJIAJICHUEM SI3bIKOM MaTE€MaTHKH U MaT€MAaTHYECKOM KYJIbTYpOH KakK CpPEACTBOM
MO3HAHUS MHpPA, OBJIAJIEHUEM MPOCTEUIIMMH HaBBIKAMH HCCIIEI0BATEIbCKON
NS TEIbHOCTH;

6) ¢u3myeckoe BocmuTanue, (GoOpMHUpPOBaHHE KYJLTYPbl 310pPOBbSI U
3MOLMOHAJIBHOIO 0JIAT OOy YU :



TOTOBHOCTBHIO TNPUMEHSTh MaTEMaTUUYECKHWE 3HAHUSI B HUHTEpPEcax CBOETo
30pOBbs,  BEJEHUA  30pOBOro  oOpa3a JKHM3HM  (3I0pOBOE  IUTAaHUE,
cOaaHCUPOBAHHBI PEXUM 3aHATAA M OTAbIXa, peryispHas Qusznueckas
aKTUBHOCTh), C(OPMUPOBAHHOCTHIO HaBbIKA peQICKCUM, TPU3HAHHEM CBOETO
IpaBa Ha OLIMOKY M TaKOTro K€ MpaBa JPyroro 4yeaoBeKa;

7) IKOJIOrHYeCKOoe BOCTIUTAHHE:

OpUEHTAIMEN Ha MPUMEHEHUE MaTEMAaTUUECKUX 3HAHUM JJIsl pelIeHUs 3a/1auB
00J1acTU COXPAaHHOCTH OKPY>KaIOIICH Cpelibl, TIIaHUPOBAHUS MTOCTYIKOB U OIEHKHU
UX BO3MOJKHBIX MOCTEICTBUM ISl OKPYKAIOIIEH Cpe/ibl, OCOZHAHUEM TII00AIBHOTO
XapaKTepa dKOJOTUUECKUX MPOoOIeM U MyTel UX PEIICHHUS;

8) amanTanmusi K M3MEHSIIOIIUMCSI YCJOBHUSIM COIHAJILHOW W TPHPOTHOM
cpeabl:

TOTOBHOCTBIO K JEHUCTBHUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, MOBBIIMICHUIO
YPOBHSI CBO€H KOMIIETEHTHOCTH 4epe3 MPAKTUUECKYIO JCATEIbHOCTh, B TOM YHCIIC
YMEHUE YUYUTHCA Yy JPYTUX JIIOAEH, MpUOOpeTaTh B COBMECTHOM JIESITEIHHOCTH
HOBBIC 3HAHMS, HABBIKK M KOMIICTCHIIMHU U3 OIBITA JPYTHUX;

HEOOXOAUMOCThI0O B (OPMUPOBAHUM HOBBIX 3HAHHWK, B TOM YHCIIE
dbopMynTUpOBaTh UACH, IOHATHS, TUTIOTE3bI 00 00BEKTAX U SABJICHUIX, B TOM YHCIIC
paHee HEU3BECTHBIX, OCO3HABaTh JACPUIUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, MJIaHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CUTYyallMlO, BOCIPUHHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOUUHA KOHTPMEDP, KOPPEKTHUPOBATH
NpUHUMAaeMble PEIIeHUs W JAEUCTBUS, (OPMYyIHpPOBaTH M OICHUBATH PHUCKU H
NOCTECTBUS, (HOPMHUPOBATH OTIBIT.

METAIIPEAMETHBIEPE3YJIbTATHBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE 1elCTBUSA

ba3oBble Jornueckue AecTBU:

e BBISIBIISITH U XapaKTePHU30BaTh CYIIECTBEHHBIC MPU3HAKN MAaTEMATHUECKUX
O0BEKTOB, TOHSATUH, OTHONICHUH MEXKIY MOHATUAMH, (OPMYIHPOBATH
OTpEJICICHNs] ~ TOHSATUH, YCTAaHABIMBAaTh CYIIECTBEHHBIH  MPHU3HAK
KJIaccu(UKaIMy, OCHOBAaHUS MJiI OOOOIICHHWS W CPABHEHUS, KPUTEPHUH
IPOBOJAMMOTO aHAIIN3A;

e BOCHpPUHUMATH, (OPMYIUPOBATH MW  MPeoOpPa3OBHIBATH  CYXKICHHS:
yTBEpJUTEIbHBIE W OTpPUIIATEIbHBIC, €JMHUYHBIC, YaCTHBIE W 0OIIue,
YCIIOBHBIC;

e BBISBISATH  MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U |
MPOTUBOpeYrs B (haKTaX, JaHHBIX, HAOIIOICHUSX U YTBEPKICHUSX,



npeajaraTb KpUTEPUHU JUIsl BBISIBICHHS 3aKOHOMEPHOCTEN UIPOTUBOPEUMIA;
JIeNaTh BBIBOJBI C MCIOJb30BAHUEM 3aKOHOB JIOTMKH, AENYKTUBHBIX WU
MHIYKTUBHBIX YMO3aKJIIOU€HHI, YMO3aKIIOUECHU 110 aHAJIOTHH;
pa30upaTh JOKa3aTeIbCTBA MATEMATUYECKUX YTBEPKIACHUHN (IIPSMbIE U OT
OPOTUBHOI0), MPOBOJUTH CAMOCTOSATEIBHO HECJOXKHBIE OKA3aTeIbCTBA
MaTeMaTU4YeCKuX (AKTOB, BBICTpAaUBaTh aAPryMEHTALUIO, MPHUBOJUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpaATh CIOCOO pelleHus y4yeOHOW 3adaud (CpaBHUBATH HECKOJBKO
BapMaHTOB pEIICHHs, BbHIOMpATh Hauboyiee NOAXOIAIMNA C Y4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTeIbCKHe JAeCTBUA.

UCIIOJIb30BaTh BOIMPOCHI KaK HCCIIECIOBATEIbCKUN WHCTPYMEHT IMO3HAHUS,
(GbopMyIHpOBaTh BOMPOCH], (UKCHPYIOUIUE IMPOTHBOPEUYHUE, MPOOIEMYy,
CaMOCTOSTCJILHO YCTAaHABJIMBAaTh HWCKOMOE W JaHHOe, (opMupoBaTh
TUIIOTE3Y, apTYMEHTUPOBATh CBOIO TIO3UIUIO, MHCHHUE;

IPOBOJAUTL IO CAMOCTOSITCIIBHO COCTaBJICHHOMY IUIaHY HECIIOMXHBINA
AKCIICPUMEHT, He0O0JIBIII0E HCCIIEOBAHUE 110 YCTaHOBJICHUIO
0COOEHHOCTEM MaTeMaTUYEeCKOro OOBEKTa, 3aBHCHUMOCTEN OOBLEKTOB
MEXITy COOOM;

CaMOCTOSATEIHLHO (POPMYJIMPOBATH 00OOIIEHUS U BBIBOJIBI IO pe3yJbTaTaM
NIPOBEIEHHOTO HAOIOACHUS, WCCIICIOBAaHUS, OLCHHUBATH JIOCTOBEPHOCTH
TIOJIYYCHHBIX PE3YIbTaTOB, BBIBOJOB U 000OIICHHUI;

IIPOTHO3UPOBATh BO3MOYKHOE Ppa3BUTHE IPOIECCa, a TaKKe BBIIBUIAThH
IIPEIITOIOXKEHUS O €r0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmueii:

BBISIBJISITh HEJAOCTATOYHOCTh W W30BITOYHOCTh HMHGOpPMAIMH, [TaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BbIOMpATh, aHAIU3UPOBATH, CUCTEMATU3UPOBATH M HMHTEPIPETHPOBATH
UHGOPMAIINIO PA3TMYHBIX BUAOB U (POPM IIpEICTaBICHNUS;

BbIOMpaTh (QopMy mpenctaBieHus WHPOPMAIMH U HWLIFOCTPUPOBATH
perraemMbie 3aJadyd  CXeMaMH, JuarpaMMaMy, WHOW Tpapukodl ©u ux
KOMOWHAIUSIMU;

OIICHWBATh HAAEKHOCTH WHOOPMAIIMN TI0 KPHUTEPHUSM, TMPEIOKECHHBIM
yauTesIeM Win cPOpMyIUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHHKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIe 1eliCTBUS:

BOCIIpUHUMAThL M (OPMYJIHUPOBATH CYXKJIEHUS B COOTBETCTBUU C
YCIIOBUSIMU U LIENIAMU OOILIEHHUS, SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO



TOYKY 3pEHHUS B YCTHBIX M NHUCBMEHHBIX TEKCTaX, IaBaTh ITOSCHECHUS IO
X0y pELICHUS 3a/1a4i, KOMMEHTUPOBATH ITOJYYEHHBIN PE3YIbTAT;

BX0JIe OOCYXJCHUS 3a7aBaTbBOMPOCHI IO CYIIECTBYOOCYKIaeMOW TEMBbI,
npoOJieMbl, pelaeMoi 3a/1auu, BbICKa3bIBaTh UJIEH, HAIICJICHHBIC HA TTOUCK
pELIEHUs, CONOCTABJIATh CBOM CYXKAECHUS C CYXKICHUSIMHU JIPYTUX
YYaCTHUKOB JHajiora, OOHapy>KUBaTh pa3iMuu€ U CXOJICTBO TMO3UIIMH, B
KOppeKTHOU (hopMe popMyIupoBaTh pa3HOTIacHs, CBOU BO3PAKECHUS;
IIPEICTABIIATH PE3yJIbTAThI pelIeHust 3a7a4u, DKCIIEPUMEHTA,
HCCeA0BaHUs, MPOEKTA, CaMOCTOSITEIbHO BBIOUpATH dbopmar
BBICTYIUICHUS C YUETOM 3aJ1a4 IPE3CHTAIIMU U OCOOCHHOCTEH ayTUTOPHH;
IMOHUMATh u HCII0JIb30BaTh MPEUMYILECTBA KOMaHIHOM u
WHJIMBUTyaJIbHON pabOTHI TP PEIICHUHN YUeOHBIX MaTEMaTUUYECKUX3a1aY;
MIPUHUMATh L€JIb COBMECTHOM NIESATEIBHOCTH, IUIAHUPOBATh OPTraHU3ALUIO
COBMECTHOM pPabOThI, pachpenesTh BHUIBI pabdoT, J0TOBapUBATHCA,
0o0CyX1aTh MPOLIECC U Pe3yJIbTaT paboThl, 0000IIaTh MHEHUS HECKOJIBKUX
JIFO/IEH;

y4acTBOBaTh B TPYyNNoOBBIX (opmax paboTel (0OCYXaeHHUs, OOMEH
MHEHUSMH, MO3TOBbIE IUTYPMbl U  JIPYTH€), BBINOJHATH CBOIO
4aCThPaOOTHIMKOOPIMHUPOBATHCBOUIECHCTBUS
CAPYTUMUYJICHAMUKOMAH/IbI, OILICHUBAaTh KauyeCTBO CBOEr0 BKJAaJa B
OOIMMIA TPOAYKT IO KpUTEpHsIM, CHOPMYITHPOBAHHBIM yYaCTHUKAMU
B3aMMO/ICHCTBUS.

PeryasiTuBHbIe YHHBepcaJibHbIe yueOHbIe
peiicTeust CaMmoopranu3anus:

CaMOCTOSITEJIbHO COCTABJIAThH IUIaH, AJITOPUTM PEUICHUs 3adadyd (MU €ro
4acTh), BBIOUpaATh CIOCOO pelIeHUsI C y4ETOM HUMEIOIIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOJKHOCTEH, apryMEHTHPOBAaTb W KOPPEKTHPOBATH
BapUaHTHI PEIICHUH ¢ y4€TOM HOBOUM MH(POPMAITUH.

CaMOKOHTpOJ'lb, AMOUUOHAJIbHBIN NHTEJJIEKT:

BJIQJIETh CIOCOOAMH  CaMOIIPOBEPKH, CaMOKOHTpPOJII Ipoliecca H
pe3ysbTaTa pelieHus MaTeEMaTUYEeCKOU 3a1a4u;

MPEIBUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh NIPU PELUICHUU
3aJlaul, BHOCUTh KOPPEKTUBBI B [ICSTEJIBHOCTh HAa OCHOBE HOBBIX
00CTOSATENbCTB, HAHIEHHBIX OIMMUOOK, BRISBICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBHUE PE3YJIbTATA JACATEIBHOCTH MOCTABIECHHON LETUUN
YCIOBHUSM, OOBACHATH NMPUUYUHBI JTOCTHKEHUSI WU HETOCTHKCHUS IIEJH,
HAXOJIUTh ONMIMOKY, aBaTh OLICHKY MPHOOPETEHHOMY OTIBITY.

HPEAMETHBIEPE3YJIBTATDI



K koHmy oOydenuss B 7 kJjacce OOyYaroImMICS TMOJTYYUT CIEAYIOIIHE
MpEeAMETHBIE PE3YJIbTATHI:

Yucsia ¥ BLIYUCICHUA

BoinonHsATh, coueTas YCTHbIE W MHUCbMEHHBIE MPUEMBI, apupMETHUECKUE
JEUCTBUS C PAIMOHATIBHBIMHU YHCIIAMHU.

HaxonuTh 3Ha4YeHUsS YHUCIOBBIX BBIPAKECHUHN, MPUMEHSATH Pa3HOOOpa3HBIC
crocoObl U MPUEMBI BBIYMCICHUS 3HAYCHUN APOOHBIX BBIpAXKEHUMU, COACpPKAIIUX
OOBIKHOBEHHBIE U JECATUYHBIE APOOH.

[lepexonuth OT ofHOM (OPMBI 3amucu 4yuces K apyrod (mpeoOpa3oBbIBATH
JNECATUYHYI0 JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATHYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JACCATUYHYIO TPOOBb).

CpaBHUBATH U YIOPSIOUYMBATH PAllMOHAIILHBIC YUCIIA.

OKpyrJsTh yncna.

BBINOTHATh TPUKUJIKY U OIIEHKY Pe3yiibTaTa BIUUCICHUM, OIICHKY 3HAYCHUN
YUCJIOBBIX BBIpaKEHUN. BBIMOMHATH NEUCTBUS CO CTEMEHSIMHU C HATypaJbHBIMHU
MOKa3aTeIsIMHU.

[IpuMeHsT,  TpPU3HAKM  JCIUMOCTH,  Pa3jOKEHUE HAa  MHOXUTEIU
HATypaJIbHBIX YHCEI.

Pemate npakTUKO-OPUEHTUPOBAHHBIC 3aJ1a4M, CBS3aHHBIE C OTHOILICHUEM
BEJIMUMUH, MPOMNOPIMOHATIBHOCTBIO BEJIMYMH, MPOLEHTAMU, HWHTEPIPETUPOBATH
pe3yJIbTaThl PELICHUs 3a7ad ¢ YYETOM OTPaHUYEHUM, CBS3aHHBIX CO CBOMCTBaMU
paccMaTpuBaeMbIX OOBEKTOB.

AJiredOpanyeckne BbIPasKeHHsI

Hcnons3oBaTh anredpandecKyto TEPMUHOIOTHIO U CUMBOJIUKY, TIPUMEHSATHEE
B IIPOIIECCE OCBOEHHUS YUYEOHOTO MaTepurara.

HaxonuTh 3HaueHus OYKBEHHBIX BBIPOKEHUN TPH 3aJaHHBIX 3HAYCHHIX
MIEPEMEHHBIX.

BrimonHATh mpeoOpa3zoBaHus 1EJIOTO BBIPAKEHUS B MHOTOWICHIIPUBEACHUEM
MOOOHBIX CJIATa€MbIX, PACKPBITHEM CKOOOK.

BbINONHAT yMHOXKEHUE OJIHOWIEHA HAa MHOTOWIEH W MHOTOWIeHa Ha
MHOTOYJICH, TPUMEHSATH (DOPMYJIIBI KBAJpaTa CyMMBI M KBaJpaTa pa3HOCTH.

OcyiecTBasATh Pa3l0KEHUE MHOTOYJIECHOB HA MHOMHUTEIH C IOMOIIbIO
BBIHECEHHMS] 33 CKOOKM OOIIero MHOXUTENsS, TPYNIUPOBKH  CJIaraemaix,
MpUMEHEHUS (DOPMYJT COKPAIIEHHOTO YMHOKEHHUSI.

[IpuMensTh nMpeoOpa3zoBaHKsi MHOTOUJICHOB JJISI PEIICHUSI PA3JIMYHBIX 33/1a4
13 MaTEMAaTUKHU, CMEKHBIX MPEIMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonp30oBaTh CBOWCTBA CTENEHEW C HATypalbHBIMH TMOKA3aTEIAMHU IS
npeoOpa3oBaHusl BEIPAKCHHIA.

YpaBHeHU U HEPABEHCTBA



Pemate nuHEWHBIE ypaBHEHUs C OLHOM IIEPEMEHHOW, NPUMEHssA IpaBUiIa
repexoaa OT UCXOJHOI0 YPaBHEHUSA K PaBHOCWIBHOMY eMy. IIpoBepATs, saBiseTcs
JIM YUCJIO KOPHEM YPaBHEHU.

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

[lonOupaTe mnpuMepsl Map YUCEN, SBISIIOLNIMXCS PEHICHUEM JIMHEHHOTO
YPAaBHEHUS C IBYMs [IEPEMEHHBIMU.

Ctpouth B KOOPJAMHATHOMN MIOCKOCTU rpaduK JMHEHHOTO YPaBHEHUS CABYMS
NepEeMEHHBIMHU, MOJIb3YSICh TPadUKOM, IPUBOAUTH MPUMEPHI PELICHUSI YPABHEHHUSL.

PemaTte cucteMsl ABYX JIMHENHBIX YPABHEHUU C ABYMs IIEPEMEHHBIMU, B TOM
quciie rpaguyecku.

CocraBiAiT M pemaTh JHHEHHOE YpPaBHEHHE WM CUCTEMY JIMHEHMHBIX
YPAaBHEHUH 10 YCIOBUIO 3aJa4¥, UHTEPIPETUPOBATH B COOTBETCTBUU CKOHTEKCTOM
3a71a4M TOJy4YEHHBIN PE3yJIbTar.

DOyHKIUT
N3o0paxaTbHAKOOPIUHATHOUTIPSIMONTOYKH,COOTBETCTBYIOIITNE3aTaHHBIM
KOOpJIMHATAM,JIY4YU,0TPE3KU, MHTEPBAJIbI, 3K ChIBATHYNCIOBBICTPOMEKYTKMHA

anreOpanyecKoM sI3bIKE.

OtmedaTh B KOOPAMHATHOM TUIOCKOCTH TOYKH IO 3aJIaHHBIM KOOpJMHATaM,
CTpOUTh rpaduku TuHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKINHN y = |X|.

OnuceiBaTh C MOMOMIbIO (GYHKIMNA HW3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTb, BpPEMs, pPACCTOSIHUE, II€HA, KOJIWYECTBO, CTOHMMOCTD,
IPOU3BOJIUTEIBLHOCTD, BpeMsl, 00bEM paOOTHI.

HaxonuTe3HaueHne yHKIIMUTIO3HAYECHUIOEEAPTyMEHTA.

[Tornmats rpaduueckuii cmoco0 MpencTaBiICHUS W aHaIW3a HHGOPMAIIUH,
U3BJIEKATh U UHTEPIPETUPOBATHh MHPOPMAIINIO U3 TPA(QUKOB PEATbHBIX MIPOILIECCOB
Y 3aBUCUMOCTEH.

K koHmy oOydenns B 8 kJjacce OOyYarOmMICS TMOIYyYUT CICAYIOIIHE
MPEIMETHBIE PE3YIbTATHI:

YucnauBbIYMCICHUS

Hcnonp3oBaTh HaYallbHBIE MPEACTABICHUS O MHOXKECTBE JCHCTBUTEIBHBIX
YHCell JUIsl CPAaBHEHUS, OKPYTJICHUS M BBIYUCICHUH, M300pakaTh eHCTBUTEIbHBIC
YUCJla TOYKAMU Ha KOOPAVUHATHOU MPSIMOU.

[IpumensaTs mOHATHE apUPMETUYECKOTO KBAJIPaTHOTO KOPHSA, HAXOAUTh
KBaJIpaTHBIC KOPHU, WCIIONB3Ysl TPU HEOOXOJAMMOCTH KAIBKYJISTOP, BBITOJHSTH
npeoOpa3oBaHusl BBIPAKEHUH, COACP)KANIUX KBAJAPATHBIE KOPHH, WCIOJb3YS
CBOWCTBA KOPHEWN.



Hcnonb3oBaTh 3amucy OOJBIIMX M MAJIIX YUCEN C MOMOILIBIO JECITHYHBIX
npoOeii u creneHelt yucna 10.
AJiredpanyecKue BbIpasKeHUs
IIpyuMeHAT, MOHATHE CTENEHM C LEIbIM  II0Ka3aTellieM, BBIIOJHATH
npeoOpa3oBaHus BEIPAXKEHUM, COACPKAIIUX CTENEHHU C LEIbIM [TOKa3aTeIEM.
BbINOJIHATH TOXKIECTBEHHbBIE MPE0OPA30BAHMS PALlMOHAIBHBIX BBIPAKEHUIHA
OCHOBE IPaBUJI ACUCTBUI HaJ MHOTOYWIEHAMH U aIre0OpandyecKUMH IpoOsMHU.
PackitaipIBaTbKBaAPATHBINTPEX WIEHHAMHOXKUTEIIH.
[TpumensaTh TpeoOpa3zoBaHusl BHIPAXKEHUM ISl PEIICHUs pa3InyHbIX3a1ad U3
MaTEeMaTHUKHU, CMEXHBIX IIPEAMETOB, U3 PEAIbHOU IIPAKTUKHU.
YpaBHeHUs U HEPABEeHCTBA
Pemate nuHelHbIE, KBaJApaTHbIC YPaBHEHUS U pallMOHAIBHBIC YPaBHEHUS,
CBOJAIIMECA K HUM, CUCTEMBI JIBYX YPAaBHEHUH C IBYMs [IEPEMEHHBIMMU.
[IpoBOANUTE ITPOCTEUIINE HUCCIIENOBAHUS YPABHEHUNW U CUCTEM YpPaBHEHMUM, B
TOM YHUCJIE C MPUMEHEHUEM rpaduyecKux MpeacTaBiIeHuil (ycTaHaBIMBATh, UMEET
JM ypaBHEHHUE WJIM CHUCTEMA YPaBHEHUM PELICHHUs, €CIU UMEET, TO CKOJIbKO, U
nmpouee).
[lepexoanThoTCIOBECHONDOPMYITUPOBKU3aIaunKeEANTeOpanyecKOn MOIEN
C IIOMOIUBK) COCTaBJICHHUs YPAaBHEHHs WM CHUCTEMBl YpaBHEHUH,
UHTEPIPETUPOBATEBCOOTBETCTBUUCKOHTEKCTOM3a 1auUIIONyYCHHBIMPE3YJIbTAT.
IIpuMeHATh CBOMCTBAa YMCIIOBBIX HEPABEHCTB JUIA CPAaBHEHUS, OLICHKH,
pelaThINHEHHbIEHEPaBEHCTBACOIHOMIIEpEMEHHONNNXCUCTEMBI, 1aBaThIpadruecK

VIO WJUTFOCTPALIIO MHOKECTBA PELIECHUN HEpaBEHCTBA, CUCTEMBI
HEPaBEHCTB.
DOyHKIUA

[lonumaTe ¥ UCIONB30BaTh (DYHKIIMOHATIBHBIE TIOHITHS U S3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAYEHMsI), OMPEACNITh 3HaueHHe (YHKIUM O 3HAUYCHUIO
apryMeHTa, ONpeessaTh CBOMCTBA GYHKIMU 10 €€ Tpaduky.

CrpoutsrpadukudieMeHTapHbIX()YHKITNIBUIA:

y =kix, y=x2, y = x3,y = [x, y = VX, OmHCBIBaTh CBOICTBa UYHCIOBOIi
dbyHKIMU TI0 €€ TpaduKy.

K xoniy oOyuenus B 9 kiacce oOydYaromiuiicss MONYYHUT CIICTYIOIIHE
MPEIMETHBIE PE3YTbTATHI:

YucaauBbIYMCICHUS

CpaBHUBATh W YMOPSJAOYMBATH PAIIMOHAIBHBIE W WPpPAlMOHAIBHBIC YHCIIA.

BremonaateapudmeTrHaecKkue AeicTBUSCPAIIMOHATEHBIMU YU CIIAMH,
couetass YCTHbIE W TUCBMEHHBIC TPUEMBI, BBIIOJHATh BBIYUCICHUS C
UPpaOHATHLHBIMHA YUCTAMH.



Haxomute 3HaveHus CTeneHEM C LEIbIMM [OKA3aTeasiMU M KOPHEW,
BBIUMCIISATh 3HAYCHUS YUCIIOBBIX BBIPAKECHUM.

OKpyraaTh [E€UCTBUTENBHBIE YHCIA, BBINOJHATH MPUKUAKY pe3yJbTaTa
BBIUMCJIEHUH, OLICHKY YUCJIOBBIX BBIPAKEHUM.

YpaBHeHUs U HEPaBeHCTBA

Pemare nuHenHbIE M KBaJApaTHBIE YpPaBHEHWS, YPAaBHEHUs, CBOISILIHUECA K
HUM, IPOCTEHIITNE TPOOHO-paAIlMOHATBHBIC YPABHEHUSI.

Pemars cuctempl NByX JHMHEWHBIX YPAaBHEHUW C JABYMS NEPEMEHHBIMU U
CHUCTEMBI IBYX YPaBHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE SIBJISICTCS JIMHEWHBIM.

Pemiath TekcTOBBIE 3ajauM  alreOpaMvdecKUM CIOCOOOM € TMTOMOIIBIO
COCTaBJICHUSI YPABHEHUS WJIA CUCTEMBI JIBYX YPABHEHUM C IByMs IEPEMEHHBIMH.

[IpoBOAUTH MPOCTEUIIINE UCCIEIOBAHUS YPABHEHUM U CUCTEM YPABHEHUM, B
TOM YHCJIe ¢ TPUMEHEHHEM TpauiecKux NpeacTaBiIeHU (yCTaHABIUBATh, UMEET
I YpaBHCHUE WIIM CHUCTEMA YPABHCHUW PEIICHUS, €CIIM UMEET, TO CKOJbKO, U
npouee).

Pemate nuHelHbIE HEpaBEHCTBA, KBaJlpaTHbIE HEPABEHCTBa, H300pa)kaThb
pEIIEHUE HEPABEHCTB HA YHMCIIOBOM MPSMOM, 3alMCHIBATh PELICHUE C TMOMOIIBIO
CUMBOJIOB.

Pemars cucTeMBl  JTMHEMHBIX  HEPABEHCTB, CHUCTEMBI  HEPABEHCTB,
BKJIFOYAIONE KBAJAPAaTHOEC HEPABEHCTBO, H300pa)kaTh pEIICHHE CHCTEMBbI
HEPABCHCTB HA YKWCJIOBOW MPSIMOM, 3alMCHIBATH PEIUICHUE C TIOMOIIBIO CUMBOJIOB.

Hcnonb3oBaTbHEPABEHCTBANIPUPECILIEHUU PA3ITNYHBIX3a1aY.

DOyHKIUN

Pacno3naBaThyHKIIMM  M3YYCHHBIXBUAOB.  [lOoKa3pIBaThbCXEMaTUUECKH

PacIooKeHUEHAKOOPAMHATHONITOCKOCTUT paduKoB yHKITHITBHIA: Y =KX,y
=kx+b,y=k/x,y=ax2+bx+c,y=x3,y=Vx,y=|X|,B3aBHCHMOCTHOT 3HAYCHHIi
K03 (PHUIIMEHTOB, OMUCHIBATH CBOMCTBA ()YHKIIUN.

Ctpoutbun3obpaxaTbCXeMaTHUeCKUTPaPUKUKBAAPATUIHBIX () YHKITUH,
OIMMMCHIBATh CBOWCTBA KBAJPATHUUHBIX (DYHKIMH 1O UX Tpaduxam.

PacnioznaBaTh KBasipaTHUHYIO (PYHKIHIO IO hOpMYyIie, IPUBOAUTH PUMEPHI
KBaIpaTUYHBIX QYHKIIHUNA U3 peaTbHON KU3HU, QU3HKH, TEOMETPHH.

YncioBbIENOCI€10BATEIbHOCTUHIIPOTPECCUM

PacrioznaBate apuMeTHYECKyr0 ¥ TEOMETPUYECKYIO TMPOTPECCHH TpHU
pa3HbIX crIocobax 3aaHusl.

BbIOAHATE  BBIYMCIEHHMST C  HMCHOJb30BaHUEM (opMyl N-ro  4YieHa
apu(PMETUIECKON U TEOMETPUUECKON TTPOTPECCHI, CYMMBI TIEPBHIX N YJICHOB.

N300paxkaTh wieHbl MOCJIEI0BATEIBHOCTH TOYKAMM Ha KOOPIAWHATHOM
MIJIOCKOCTH.



Pemate 3amaum, CBSI3aHHBIC C YHCJIOBBIMH IOCICIOBATCILHOCTSIMH, B TOM
YHCIIC 33aJ1a4U U3 PeabHOU JKU3HU (C UCIOIB30BAaHUEM KaAIBKYJISATOPA, ITU(POBBIX
TEXHOJIOTHUH).



3. TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA «AJI'EBPA»

Yder PaGoyeii mporpaMMbl BOCIMTAHMS MNPH peaju3anvu padodeid NporpaMmbl Y4eOHOro Kypca
«AJaredpa»
Peanu3zanus BocnuTaTeIbHOTO NOTEHIIMANIA YPOKOB anredpa mpenycMaTpyuBaeT:
- MakCHUMalbHOE HCIOJb30BAaHUE BOCIUTATEIBHBIX BO3MOXKHOCTEH  coAepXaHUs  ydeOHoro-mpeamera i
dbopmupoBaHusl y 00y4arommuxcsi pPOCCUMCKUX TPAJAUIIMOHHBIX TyXOBHO-HPABCTBEHHBIX U COLUOKYJIBTYPHBIX IICHHOCTEH;
- Moa0Op COOTBETCTBYIOUIETO TEMAaTHYECKOrO COAEpKaHUs, TEKCTOB JUIsl YTEHHUs, MNPOOJIEMHBIX CHUTYyallud JJis
00CYyKIeHUH;
- BKIIOYEHHE YYMUTENSIMU BKOHCIEKTHI YPOKOB(TEXHOJIOTMUECKHUEKAPTHI)EIEBbIX-~OPUEHTUPOBBOCIIUTAHUSIBKAUECTBE
BOCIHUTATENIbHBIX 1I€JIeH YPOKOB, 3aHITHI, OCBOCHUS yueOHOM TeMATHKH, UX peann3alus B 00y4eHUH;
- BKJIIOYEHHUE YUYUTENISIMH B KOHCIIEKTHI YPOKOB (T€XHOJIOTMYECKUE KapThl) TEMATHUKU B-COOTBETCTBUHU C KaJICHJAPHBIM
TUTAHOM BOCITUTATENIBHONU PabOThI IIKOJIBI;
- BBIOOp METOJO0B, METOAMK, TEXHOJIOTHH, OKAa3bIBAIOIINX BOCIHUTATEIbHOE BO3ACHCTBHE HA-JIMYHOCTHh B COOTBETCTBUU C
BOCIIUTATENIbHBIM HJI€aJIOM, IEJNbI0 W 3aJa4aMHd BOCHHUTAHMS; pealu3alusi MPUOPUTETAa BOCIHUTAHHUS B Y4YEOHOU
NEeSATEIbHOCTH;
- TpUBJICYEHHE BHUMAHUS OOYYAIOMIMXCA K IIEHHOCTHOMY AacleKTy H3y4aeMbIX Ha YpOKax-TIPEIMETOB, SBICHUU H
COOBITHI, MHUITMUPOBAHKUE OOCYKJICHUI, BRICKA3bIBAHUN CBOETO MHEHHS, BRIPAOOTKH CBOET0 JIMYHOCTHOT'O OTHOIICHHS K
U3y4aeMbIM COOBITUSIM, SBIICHUSAM, JTUIAM;
- MPUMEHEHUE WHTEPAKTUBHBIX (OpM ydueOHON paldoThl: HMHTEIICKTYaIbHBIX,~CTUMYIUPYIOMINX [M03HABATEIbHYIO
MOTHBAIIUIO, MTPOBBIX METOAMK, NUCKYCCHUW, NAIOIMIUX BO3MOXKHOCTH MPUOOPECTH OMBIT BEJACHUS KOHCTPYKTHBHOTO
JManora; rpynmnoBoil paboThl, KOTOpask YYUT CTPOUTH OTHOIICHHUS W JIEWCTBOBATH B KOMAaHJE, CIIOCOOCTBYET Pa3BUTHUIO
KPUTHYECKOTO MBIILJICHUS;
- moOy>XJIeHne OO0yJaromuxcsi CcOoO0JII0IaTh HOPMBI TIOBEICHUS, MpPaBWJIa OOIIEHHUS CO-CBEPCTHHUKAMU M TIEIaroTraMH,
COOTBETCTBYIOIIME YKy IIKOJIBI, yCTAHOBJICHUE U TIOJJIEPKKA T0OpOKenaTeIbHON aTMochepsl;
- opraHuzanus medcrBa MOTUBUPOBAHHBIX U APYJAUPOBAHHBIX O0OYyYaIOIIUXCA HA/l-HEYCHEBAIOIIMMHU OJHOKIACCHUKAMHU,
B TOM YHCIIE€ C O0COOBIMU 00pa30BaTEIbHBIMU MOTPEOHOCTSIMU, JAIOMIETO OOYYArONIUMCS COIMATBHO 3HAYUMBIA OTIBIT
COTPYIHUYECTBA U B3aUMHOM ITOMOIIIH;
- UIHUIIUUPOBAHUE U TOJJIEPKKA MCCIEAOBATEIBCKON NEATEIbHOCTH B(OPME-MHIUBUIYAIbHBIXU TPYHIOBBIXIIPOEKTOB,
YTO JAeT BO3MOKHOCTh MPUOOPECTH HABBIKUA CAMOCTOSATEIBHOIO PEIICHHS TEOPETHUECKON TPOOIIEMBI, TEHEPUPOBAHUS U



O(l)OpMJ'IeHI/ISI COOCTBEHHBIX I/II[GI\/'I, YBAXKXUTCIIbBHOI'O OTHOHICHHA K YYXUM HICAM, HY6J'II/I‘-IHOI‘O BBICTYIIJICHUA,
APryMCHTUPOBAHHA N OTCTAUBAHUA CBOCH TOYKU 3pCHUA.

TKJIACC
Kosaun4vecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne n/m Konrpoasnbie | IIpakTnueckue
NMPorpaMmbI Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypcnl
1 Uucna u BeruncieHus. ParinonansHbIe o5 1 bu6morexal [OK
YyHCIIa https://m.edsoo.ru/7f415b90
bu6morexal [OK
2 AJIrCOPAHICCKHE BhIPaX CHH 27 1 https://m.edsoo.ru/7f415b90
bu6mmorexal [OK
3 YPaBHCHIA 1 HEPABEHCTBA 20 1 https://m.edsoo.ru/7f415b90
bu6morexal [OK
4 K ) 24 1
OOPAMHATEI H rpaguich. DyHicuun https://m.edsoo.ru/7f415b90
bu6morexal [OK
5 IT 600 6 1
OBTOPEHHUE 1 0DODIEHHE https://m.edsoo.ru/7f415b90
OBIIEEKOJIMYECTBOYACOBIIOITPOIT'PAMME 102 5 0



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

8KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3aesioB U TeM ugposbie
Ne n/m pasi Konrpoabnbie | IIpakTnueckue (1upp )
NPorpaMmbI Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypchbl
bu6mmorexal [OK
1 q .K 1
ncina v BerancieHus. Ksagparuele kopHu 5} https://m.edsoo.ru/7f417af8
9 Yucna u BerunciaeHnst. CTeneHs ¢ 1eIbIM 5 bu6mmorexal [OK
MOKa3areaemM https://m.edsoo.ru/7f417af8
3 Anrebpandeckue BbIpaKEeHHUSL. 5 1 bubnnorexal [OK
KBanpaTHblii TpEXUIIeH https://m.edsoo.ru/7f417af8
4 AnreOpanvecKkre BBIPAXKEHUS. 15 1 bubmnortexal [OK
Anrebpaunveckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHeHus u HepaBeHCTBA. KBanpaTHbie 15 1 bubnnorexal [OK
YpaBHEHHS https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 13 bubnunorexal [OK
ypaBHEHUM https://m.edsoo.ru/7f417af8
bu6morexal [OK
7 0% .H 12 1
paBHeHUs U HepaBeHCTBa. HepaBeHcTBa httos://m.edsoo.ru/7f417af8
bubmuorexal [OK
8 O . 5
YHKUHH. OCHOBHEIC HOHATHA https://m.edsoo.ru/7f417af8
bubmunorexal [OK
9 ) Bl 9
yHKUHH. HHCIOBBIC PYHKUHMH https://m.edsoo.ru/7f417af8
bu6mmorexal [OK
10 I1 600 6 1
OBTOPCHHEHOLODIICHHC https://m.edsoo.ru/7f417af8
OBHIEEKOJIMYECTBOYACOBIIO ITPOTPAMME 102 5 0



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

9KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HanmeHnoBanue pa3jesioB U TeM ugposbie
Ne n/m pasi Konrpoabsubie | Ilpakruyeckue (1upp )
NMPOrpaMMbI Bcero o0pa3oBare/ibHbIE
padoTbI padoThI
pecypcbl
1 Yucna v BerunciieHus. JleicTBUTEIbHBIE 9 bubnuotexal [OK
qucia https://m.edsoo.ru/7f419d08
9 YpaBHEHUS U HEPABEHCTBA. Y pPaBHEHHUS C 14 1 bubnuotexal [OK
OJIHOW ITEPEMEHHOMN https://m.edsoo.ru/7f419d08
3 VYpaBHeHus U HepaBeHCTBA. CHUCTEMBI 14 1 bubnuotexal [OK
YpaBHEHUI https://m.edsoo.ru/7f419d08
bu6mmorexal [OK
4 Y .H 16 1
paBHEHMS U HepaBeHCTBA. HepaBeHCcTBa httos://m.edsoo.ru/7f419408
bu6mmorexal [OK
5 o 16 1
SR https://m.edsoo.ru/7f419d08
bu6morexal [OK
6 YuciioBble MOCIEN0BATEIBHOCTH 15 1 httos://m.edsoo.ru/7f419d08
7 [ToBTOpEeHME, 0000IIEHNE, CHCTEMAaTH3aITUs 18 1 bu6morexal [OK
3HAHUU https://m.edsoo.ru/7f419d08
OBILIEEKOJIMYECTBOYACOBIIO ITPOI'PAMME 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

YYEBHO-METOANYECKOEOBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIEYUYEBHBIEMATEPUAJIBIVIAYYEHUKA

» Anre6pa,7xnacc/MepanakA.T. IlononckuiiB.b., SAxupM.C.;nox
penakuueit [Tononsckoro B.E., O61ecTBo ¢ orpaHU4eHHON
oTBETCTBEHHOCTBIO M3naTensckuii neHtp «BEHTAHA-TPADy;
AxrmmonepHoe obmectBo «M3marensctBo «lIpocBemnienue»

» Anre6pa,8xnacc/MepansakA.T. IlonouckuiiB.b., AxupM.C.;moxn
penakimueit [logonbckoro B.E., O01iecTBO ¢ orpaHu4eHHOM
oTBeTcTBeHHOCThIO M3naTenbckuil ientp « BEHTAHA-T'PA®y;
AxrmmonepHoe obmectBo «M3narenbctBo «lIpocBemnienue»

» Anre6pa,9xnacc/MepaiskA.T'. I[TononckuiiB.b., AxupM.C. ;non
penakmueit [Togonbckoro B.E., O0miecTBo ¢ orpaHu4eHHOM
oTBeTcTBeHHOCThIO M3naTenbckuil ientp « BEHTAHA-T'PA®y;
AximonepHoe obmectBo «M3maarenbctBo «lIpocBemnienue»

METOANYECKHUEMATEPUAJBIIJIAYUYUTEJISL
Anrebpa, 7 knacce, metoauueckoe nmocooue/ bynko E.B., Mepansak A.T'.,

[TomonckuiiB.b., AxupM.C.;noapenakuueil lononsckoroB.E.,ObmecTBoC
OTPaHUYEHHON OTBETCTBEHHOCTHIO M3narensckuii entp « BEHTAHA -
['PA®»; AkinonepHoe odmiectBo «M3marenscTBo «lIpocBemenue»

» AnreGpa, 8 kimacc, meroandeckoe mocooue/ byrko E.B., Mep3msak AT,
[TonmonckuiiB.b., AxupM.C.;noapenakuueiil lomonbckoroB.E.,Ob6mecTBOC
OTpaHUYEHHON OTBETCTBEHHOCTHIO M3narennsckuii ientp «BEHTAHA -
['PA®»; AkuumonepHoe odiectBo «M3marenscTBo «lIpocBemenue»

» Anre6pa, 9 kmacc, meroanaeckoe mocodue/ bymko E.B., Mep3msak AT,
[onouckuiiB.b., SAxupM.C.;nmoapenakuueitl lononsckoroB.E.,O6mecTBoC
OrpaHUYEHHON OTBETCTBEHHOCThIO M3narenbckuii nentp « BEHTAHA -
['PA®»; AkuumonepHoe obiectBo «M3marenscTBo «lIpocBemenue»

HUPPOBBIEOBPA3OBATEJIBHBIEPECYPCBIMPECYPCBICETHU
HUHTEPHET

bu6mnorexal [OK
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