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HOACHUTEJIBHASA 3AIINCKA

Anrebpa sBIsSETCS OJHUM U3 OINOPHBIX KYPCOB OCHOBHOTO OOIIETO
o0Opa3oBaHusA: OHAa 00ECIEYMBAET U3yUEHHUE JIPYTUX AUCIHIUIMH, KaK €CTECTBEHHO-
HAyYHOTO, TaK ¥ TYMaHUTApHOTO IIMKJIOB, €€ OCBOEGHHWE HEOOXOAMMO IS
IPOJOJIKEHUST 00pa30BaHUs U B MOBCEIHEBHOM KU3HU. PazBuTHe y 00yUaromumxcs
HAyYHBIX TMPEACTABICHUM O TMPOUCXOXKICHUH U CYIIHOCTH airedpandyecKux
a0CTpaKIUi, CITIoco0e OTPAKEHUS MAaTEMAaTUUECKOW HayKOW SIBIICHHH U TIPOIIECCOB
B MpUpOJie U OOIIECTBE, POJIU MATEeMAaTHUYECKOr0 MOJCIHUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (hOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
M Ka4eCTB MBIIUICHUS, HEOOXOIUMBIX ISl JanTallid B COBPEMEHHOM IIM(PPOBOM
obmectBe. M3ydyenme anreOpbl oOecreuynBaeT pa3BUTHE YMEHHUS HaOIIOAaTh,
CpaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH, TPEeOyeT KPUTHUYHOCTH MBIIUICHHUS,
CIIOCOOHOCTH apTryMEHTHPOBAHHO OOOCHOBBIBATH CBOU JICUCTBHSI W BBHIBOJBI,
dbopmynupoBath yTBepkaeHus. OcBoeHHe Kypca anreOpbl o0ecreunBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUS OOYyYalolIUXCs: OHH HCHOJB3YIOT JICTYKTUBHBIE U
WHIYKTUBHBIE PAacCyXIeHUs, 0000IIeHNEe M KOHKPETU3AIHI0, a0CTparupoBaHue U
ananoruto. OOydenwe  anreOpe  mpeamoyiaraeT  3HAYMTEIBHBIM  00BEM
CaMOCTOSATETILHOM JIESITEIBHOCTH  OOYyYaloOlUXCs, TOITOMY CaMOCTOSTEIHHOE
pelieHre 3a1a4 sIBIsSeTCs pean3auuen 1eaTeIbHOCTHOTO MPUHIIMIA 00yUYeHHS.

B cTtpykType mnporpamMmmbl yuyeOHOTO Kypca «Anredpa» IJsi OCHOBHOIO
o011ero 00pa3oBaHUsI OCHOBHOE MECTO 3aHUMAIOT COJIEPKAaTEeIbHO-METOIMUYECKUE
nuHun: «Yucna u BBIYUCIEHUS», «AJreOpandeckue BbIpaXKEHU», «YPaBHEHUS U
HepaBeHCTBa», «Dynkuuny. Kaxnas U3 3TUX COAEpKATEIbHO-METOANYECKUX
JMHUNA pa3BUBAETCA HA MPOTSKEHUU TPEX JIET U3YUEHHUS Kypca, B3AaUMOICHCTBYS C
IpPYTUMU €ro JUHUAMH. B Xome wu3ydeHus Y4yeOHOTO Kypca OO0ydarouuMmcs



MPUXOJUTCA JIOTHUECKU PaCCyXKJlaTh, WCIOIb30BATh TEOPETHUKO-MHOXKECTBEHHBIM
a3bIK. B CBsi3M ¢ 3TUM B mporpamMmy ydeOHOro Kypca «Amnredpa» BKIIOUCHBI
HEKOTOPBhIE OCHOBBI JIOTUKH, NPEICTABICHHBIE BO BCEX OCHOBHBIX pazjenax
MaTeMaTH4eCKOro 00pa3oBaHUsl U CHOCOOCTBYIOIIME OBJIAJICHUIO O0YYarOIIUMUCS
OCHOB  YHHMBEPCAJIBHOIO  MareMaTtuyeckoro s3bika. ColepKarenpHOll |
CTPYKTYPHOH OCOOEHHOCTBIO Yy4eOHOro Kypca «AnreOpay» sBIsSETCS €ro
VHTETPUPOBAHHBIN XapaKTep.

Conepxanue nuHUM «Yucia W BBIYUCICHUS» CIYKUT OCHOBOM s
JaTbHEUIIIEr0 U3YYeHUS MAaTeMAaTHKHU, CIIOCOOCTBYET PA3BUTHIO Y OOYyYarOIIUXCS
JIOTUYECKOTO MBIILICHUS, (POPMUPOBAHUIO YMEHUS TOJIH30BATHCS AITOPUTMAMH, a
TaK)Ke MPUOOPETCHHUIO TPAKTUUECKUX HABBIKOB, HEOOXOUMBIX JIJISI TIOBCEITHEBHOM
XKU3HU. PazBUTHE MOHATHS O YKCIIE HA YPOBHE OCHOBHOI'O 0OIEro oOpa3oBaHUS
CBSI3aHO C PAIMOHAIBHBIMH W HPPAIMOHAIBHBIMUA YHCIIaMH, (HOPMUPOBAHHUEM
NpE/ICTaBIEHUH O JEHCTBUTEIBLHOM 4YHCJE. 3aBepIIeHHEe OCBOCHUS YHCIIOBOM
JMHUU OTHECEHO K CpeIHEMY 00111eMy 00pa30BaHUIO.

Conepxanue IByX aireOpandecKux JUHUM — « AITeOpandecKue BhIPAKEHUS
U «YpaBHEHHUS W HEPABEHCTBa» CIOCOOCTBYET (DOPMHUPOBAHMIO Y OOYyHAIOIIUXCS
MaTEMaTUYECKOro afmapaTra, HEOOXOJIMMOro [JIsi PEIICHHs 3ajlad MaTeMaTUKH,
CMEXHBIX TMpPEAMETOB M TNPAKTUKO-OPUEHTUPOBAHHBIX 3adady. Ha yposHe
OCHOBHOTO 0011ero o0Opa3oBaHusl Y4YeOHBIH Marepuan TPYNIHUPYETCS BOKPYT
paIlMOHANIbHBIX BhIpaKeHHI. AnreOpa IeMOHCTPUPYET 3HAUCHUE MaTEeMaTHUKU KaK
A3bIKa JUISI TIOCTPOCHMSI MATEMAaTHYECKUX MOJIeNICH, OMHMCAHHUS MPOLECCOB U
SBICHUN peanbHOro Mupa. B 3agaum oOydyeHus anrebpe BXOMIT TakkKe
JanbHeWIlee pa3BUTHE AJITOPUTMHYECKOTO MBIIUICHHS, HEOOXOAMMOro, B
YaCTHOCTH, JJII OCBOCHMSI Kypca HWHGOPMATHKH, W OBJIAJICHUE HABBIKAMH
JEyKTUBHBIX paccyxacHui. [IpeoOpazoBanue CHMBOJBHBIX (OPM CIIOCOOCTBYET
Pa3BHUTHIO BOOOPaKEHMSI, CIOCOOHOCTEN K MATEMaTHUYE€CKOMY TBOPYECTBY.

Coneprxanre QyHKIIMOHAIBHO-Tpa(UUecKoi THHUH HAIEJICHO Ha TOTyYCHHE
oOy4JarommMHCs 3HAHUN O (QYHKIUAX KaK BaXKHEHUIIEH MaTEMaTHYECKON MOJEIH
JUTSL OTIMCAHUST W UCCIIEIOBAaHUS Pa3HOOOPa3HBIX MPOIIECCOB U SABJICHUIA B TIPUPOJIC
u obmectBe. M3yueHue marepuana CrOCOOCTBYET DPAa3BUTHUIO Yy OOYyYarONIUXCS
YMEHUS UCIIOIb30BaTh Pa3IUYHbIE BbIPA3UTENbHBIE CPEICTBA A3bIKa MATEMATUKU —
CJIOBECHBIE, CHUMBOJIMUECKHE, Tpaduueckwe, BHOCHT BKJIaaA B (HOpMHUpOBaHUE
MPEACTABICHUN O POJIM MAaTEMAaTUKH B PA3BUTUHU IIUBWJIN3ALUUA U KYJIbTYPHI.

CornacHo yueOHOMY IUIaHy B 7-9 Kjaccax u3ydaetrcsi y4eOHbIH Kypc
«Anrebpay», KOTOpPBIM BKJIIOYAET CIEAYIOIIME OCHOBHBIE pa3eiibl COJCpKaHUS:
«Yucna u BBIUMCICHUS», «ANreOpandeckue BbIpAXKEHUA», «YPaBHEHUS W
HEPABEHCTBA», «DYyHKIUN.

Ha usyuenne yuebHOro kypca «Anredpa» orsoautcs 306 yacos: B 7 kiacce
— 102 gaca (3 4gaca B Henento), B 8 kimacce — 102 gaca (3 yaca B Heaeno), B 9
kimacce — 102 gaca (3 gaca B He/IeIIO).



COAEPXAHUE OBYUYEHUA
7 KITIACC

Yucia v BbIYMCICHUS

Jpobu OOBIKHOBEHHBIE U JI€CATUYHBIC, MEPEXOJ] OT OAHOU (POPMBI 3aMHUCH
npoOeit k aApyroi. I[loHsiTHE palMOHAIBLHOTO YMCJA, 3alKiCh, CpPaBHEHUE,
yIOPSIOYMBAHUE  PAIMOHAIBHBIX 4uceld. ApudMeTuueckue JEHUCTBUS  C
palMoOHANIBHBIMU YuciIaMU. Pemienue 3amad M3 peanbHOW MPAKTUKU HAa 4acTH, Ha
TpoOHu.

CreneHb C HaTypajbHBIM [IOKa3aTeJEeM: OIpejaesieHne, MNpeodpa3oBaHue
BBIPOKCHUH Ha OCHOBE OMPEJICNICHUs], 3aITUCh O0NbIINX unces. [IporeHTsl, 3anuch
MPOIICHTOB B BHUJE APOOU U IpoOU B BHJE MPOIEHTOB. Tpu OCHOBHBIC 3aJa4l Ha
MPOIEHTHI, PEIICHUE 3a/1a4 U3 PEATbHON MPAKTUKH.

[IpuMmeHeHne TIPU3HAKOB  JEIUMOCTH, PAa3JIO)KEHHUE Ha  MHOXHUTEIU
HaTypaJbHbIX YUCEIL.

PeanbHple  3aBUCHMMOCTH, B TOM 4Yucjle TipsMas W oOparHas
IPOMOPIUOHATBHOCTH.

AsireOpanyeckue BbIpasKeHUS

[lepeMeHHbIE, YNCIOBOE 3HAUCHHUE BBIPAKECHUS C NEpeMEHHOM. JlomycTuMble
3Ha4YEeHUS NepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXY BEIUYMHAMH B BUJIE
dbopmynsl. Berauciaenus no dopmynam. [IpeodpazoBanue OyKBEHHBIX BBIPaKCHHH,
TOXXKJIECTBEHHO paBHbIE BBIpAKEHUS, TMpaBuia MpeoOpa3oBaHUS CYMM H
IPOM3BEICHHM, MPaBUIIA PACKPHITUS CKOOOK M MIPUBEACHUS TOIOOHBIX ClIaraeMbIX.

CBoiicTBa CTENEHU C HATYpaJIbHBIM ITOKA3aTEIIEM.

OnHowieHbl U MHOTOwIeHbl. CtenieHb MHOroujieHa. Cino)keHue, BbIYUTaHUE,
YMHOKEHUE MHOTOWIEHOB. DOpMyJibl COKPalIEHHOTO YMHOXEHMS: KBaJaApaT
CyMMbl M KBagpaT pasHocTtu. Dopmyna paszHOCTH KBangpaToB. PaznoxeHue
MHOTOWIEHOB HA MHOYKUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YpaBHEHMs, MpaBUiia MNpeoOpa30BaHUS YpaBHEHHS,
PaBHOCUJIIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHHME C OJHOM MEPEMEHHOW, YHMCIO KOPHEU JMHEWHOTO
YpaBHEHHUSI, pEIICHHE JIMHEWHBbIX ypaBHEeHHU. CocTaBieHHWE YpaBHEHHU MO
YCJIOBHIO 3a7auu. Perenne TeKCTOBBIX 33/1a4 C MOMOIIBIO YPAaBHEHUM.

JIuneliHoe ypaBHEHHE C IBYMsI IepeMeHHbIMU U ero rpaduk. Cucrema AByX
JIMHEMHBIX YpAaBHEHUW C JBYMs IEPEMEHHbIMHU. PelieHune cucrem ypaBHEHUM
crocoOOM MOACTaHOBKHU. [Ipumepsl perieHus TEKCTOBBIX 3a7ady C IMOMOIIBIO
CHCTEM YpABHEHUM.

DyHKUUHA



Koopaunara Touku Ha npsMoi. YucnoBele MpoOMEXyTKU. PaccTossHre MexTy
JIBYMsI TOYKaMU KOOPAUHATHOMN IIPSAMOM.

[IpsimoyronibHasg cuctema koopaunar, ocu OX u Oy. AOcuucca u opauHaTa
TOYKHM Ha KOOpJAMHATHOM 1uiockocTu. [Ipumepsl rpadukoB, 3a1aHHbIX (HOpMYIIaMu.
Urenne rpadukoB peanbHbIX 3aBUcuMocTel. [lonstue ¢ynkuuu. [padux
¢ynkuuu. CoiictBa ¢pyHkuuid. Jluneitnas @yukuus, e€ rpadux. I'padux Gynkuun
y = |X|. I'paduueckoe pelieHHe ITHHEHHBIX YPaBHEHHH W CHCTEM JIMHEWHBIX
YPaBHEHUM.

8 KUIACC

Yuciaa v BbIYMCICHUS

KBampatHeiii kopeHb u3 uucia. IloHstue o0 wuppanUoOHAIBLHOM YHCIIEC.
JlecaTuunble IPUOIMKEHUsI UPpallMOHANIbHBIX urcesn. CBONCTBAa apu(METHISCKUX
KBa/IPATHBIX KOPHEHW M UX MMPUMEHEHHE K TPeoOpa30BaHUIO YHCIOBBIX BBIPAKESHUM
Y BBIYMCJICHUSAM. [[eMICTBUTEIIbHBIC YHCIIA.

CrteneHb C LENbIM MOoKa3zaTesneM U e€ cBoiicTBa. CTaHIapTHAs 3allkCh YKCIa.

AJireOpanyvecKne BbIPaKeHH s

KBagpaTHblii  TpE€XwieH, pa3lIoKEHHE KBaJpaTHOTO TpEXWIEHAa Ha
MHOHUTEIH.

Anrebpanueckass 1apoOb. OCHOBHOE CBOWMCTBO ayireOpandeckoi JapoOu.
CnoxxeHue, BbIYMTAHHE, YMHOXKEHHUE, JCJIeHHE aireOpanvyeckux JapoOei.
PanronanbHbIe BRIpOXKEHHS M KX TTPe0Opa3oBaHUE.

YpaBHeHUs U HEPABEHCTBA

KBampaTtHoe ypaBHeHme, QopMyna KOpHEW KBaapaTHOTO YypaBHEHHUSI.
Teopema Buera. Pemienne ypaBHeHUN, CBOISIIMXCS K JIMHEWMHBIM U KBAJIPATHBIM.
[IpocTeiimme ApoOHO-paMOHANTBHBIC YPAaBHEHUS.

I'padrueckas uaTEpHpeTalis ypaBHEHUN C ABYMS MEPEMEHHBIMU U CHCTEM
JIMHEMHBIX YPAaBHEHUM C JABYMs II€pPEMEHHBIMH. lIpuMepbl peleHus cucreM
HEJIMHEWHBIX YPAaBHEHUN C IBYMSI IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anredpandeckKiuM CriocoOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO C OTHON MEPEMEHHOM.
PaBHOCHIIBHOCTD HEpaBEHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTembl JIMHEITHBIX HEPABEHCTB C OJJTHON NMEPEMEHHOM.

DyHKIUHN

[Tonsitne Qynkmuu. OOIacTh oOmMpeneNeHrus W MHOXKECTBO 3HAYCHHM
bynkuun. CnocoOsl 3a7aHus PYyHKIIUM.

I'paduk dynkuuun. Yrenue cBoicTB ¢GyHKIUU 1o €€ rpaduky. Ilpumepst
rpauKoOB QYHKIIUI, OTPAXKAIOIINX PEaIbHbIE MPOIECCHI.



OYHKIMY, OMNUCHIBAIONIUE TMPSAMYIO UM OOpaTHYI0 MPONOPIIMOHAIbHBIC
3aBrcHMocTH, uX rpaduku. Oyukuun Y = X2, y = x3, y = VX, y=|x|. [padudeckoe
pelLIEHUE YPABHEHUM U CUCTEM YPAaBHECHUU.

9 KITIACC

Yuciaa v BbIYMCICHUS

PanmonanbHbie ynciaa, UppallMOHANIBHBIC YUCIIA, KOHEUHbIE U O€CKOHEYHBIC
JecATUYHbIE TpoOou. MHOXKECTBO JEHCTBUTEIBHBIX YHCEIN, JEHCTBUTEIbHBIC YUCIIA
KaKk OECKOHEYHBbIE JeCSITUYHBbIE npoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEK]1y MHOKECTBOM JICHCTBUTEIBbHBIX YUCEN U KOOPAMHATHOU MPSIMOM.

CpaBHeHUE JICUCTBUTENBHBIX 4YHUCEN, apuMmeThyeckue JeUCTBUS C
JNEUCTBUTEIILHBIMU YHUCIIAMU.

Pa3Mepbl 0OBEKTOB OKpYXKAIOIIETO MHpA, JJIUTEIBHOCTH TIPOILIECCOB B
OKpPY’KarolIeM MHpE.

[TpubnmxEHHOE 3HAUCHUE BEIIMYMHBI, TOYHOCTh NMpUOInxkeHus. OKpyrieHue
yucen. [I[pukuika u oleHKa pe3yabTaToB BHIYMCICHUM.

YpaBHeHUsS] M1 HEPABEHCTBA

JluneriHoe ypaBHeHHE. Permienne ypaBHEHUM, CBOASIIUXCS K JIMHEUHBIM.

KBagpatHoe ypaBHeHue. PemieHne ypaBHEHUH, CBOIAIIMXCSA K KBaJIPaTHBIM.
bukBagpatHoe ypaBHeHue. [Ipumepsl penieHus ypaBHEHUN TPETbEH U YETBEPTOMU
CTEINEHEW pa3IOKEHUEM Ha MHOKUTEIH.

Pemenne npoOHO-paloHaIBLHBIX ypaBHECHHH. PelieHue TEKCTOBBIX 3aaad
anreOpanyecKuM METOOM.

VYpaBHeHue ¢ AByMsl NEpeMEHHBIMU U ero rpaduk. Pemienue cucrem IBYX
JIMHEWHBIX YPABHEHHH C ABYMs IEPEMEHHBIMU. Pelienue cucteM IByX ypaBHEHHH,
OIHO U3 KOTOPBIX JIMHEHHOE, a Japyroe — BTOpou cremneHu. ['padudeckas
VMHTEPIPETALNS CUCTEMBI YPABHEHUH C IBYMS IEPEMEHHBIMHU.

Pemenue TeKCTOBBIX 3a/1a4 anredpandeckiuM CriocoOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM mNepeMeHHOM. Pemienue cucrem
JIMHEMHBIX HEPABEHCTB C OJHOM TmiepeMeHHOW. KBagpaTHble HepaBeHCTBaA.
I'paduueckass wHTEpmpeTans HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMs
MIEPEMEHHBIMHU.

DyHKIUHN

KBagpatnunas ¢ynaknusa, e€ rpaduk um cBoiicTBa. [lapabGoma, KoOpauHATHI
BEpUIMHBI TapadoJibl, 0Cb CAMMETPHUH MapadoIbl.

Ipaduxu gynxrmit: y = kx, y = kx + b, y = kix, y = x3, y = VX, y = |x| u ux
CBOMCTBA.

YucaoBbie MOCIEI0BATEIbHOCTH U NPOrPeccHu



[loHsiTE 4YHMCIIOBOM MOCIEAOBATEIBHOCTH. 3aJaHUE IIOCIEA0BATECIBHOCTH
pPEKYppPEeHTHOI popMynoi u Gopmysoi N-ro yieHa.

Apudpmernyeckas u reomerpuueckas nporpeccud. dopmynel N-ro uieHa
apu(pMETHIECKON U F€OMETPUUYECKON IPOrPECCHI, CYMMBI MEPBBIX N YJIEHOB.

N300pakeHrne WiIeHOB apu(PMETHUYECKOM M TEeOMETPUYECKOW MpOrpeccuit
TOYKAMHU Ha KOOPAMHATHOW IUIOCKOCTU. JIMHEHMHBIM U 3KCHOHEHLMAIBHBIA POCT.
Ci10HBIE IPOLICHTBHI.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHMSA ITPOI'PAMMBLI YYEBHOI'O KYPCA «AJI'EBPA» HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yJabTAThl OCBOEHUS MIPOrpaMMBbl YHEOHOTO Kypca «Aredpa» XapakTepusyroTcs:

1) naTpuoTHYecKoe BOCIUTAHHUE:

NpOSIBICHUEM HWHTEpeca K MPOUUIOMY M HACTOSAIIEMY POCCHHCKOW MaTeMaTWKH, LIEHHOCTHBIM OTHOILIEHHEM K
JOCTUXKEHUSIM POCCUHUCKUX MATEMATHUKOB U POCCUHCKON MaTeMaTUYECKOM IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JTOCTHKEHHUH B
JIpYTUX HAyKax U MPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBCHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO OOS3aHHOCTEH TpaXJAaHWHA M pealu3aldd €ero TMpa, IMPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (YHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBJICHUH, MPOLEAYyp TIPa’kJaHCKOro OOIIeCTBa
(Harmpumep, BBIOOPBI, OMNPOCHI), TOTOBHOCTbIO K OOCYXIAEHMIO 3THYECKUX IpOOJIEM, CBA3AHHBIX C IPAKTUYECKUM
PUMEHEHUEM JOCTHKEHUN HAyKH, OCO3HAHUEM Ba)KHOCTH MOPAJIbHO-3THYECKUX IIPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€E BOCTIUTAHME:

YCTAaHOBKOW Ha aKTMBHOE y4acTUE B PELICHUM NPAKTUYECKUX 3a/1a4 MaTEMAaTHYECKON HANPABIECHHOCTH, OCO3HAHUEM
Ba)XHOCTH MaT€MaTU4YECKOT0 00pa30BaHuUs Ha MPOTSXKEHUHU BCEH JKU3HM JUIsl YCHEIIHOM MpodecCuOHAIbHOMN 1eATeIbHOCTH
U pa3BUTHEM HEOOXOAMMBIX YMEHUH, OCO3HAHHBIM BHIOOPOM M MOCTPOCHUEM MHIUBUIYATbHON TPAaeKTOPUU 00pa30BaHUS
Y )KM3HEHHBIX TUIAHOB € YYETOM JIMUHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEH;

4) hcTeTHYECKOE BOCIIUTAHUE:

CHOCOOHOCTBIO K AMOLIMOHAIBHOMY M 3CTETUYECKOMY BOCHPHUSATHIO MaTeMaTHUYECKUX OOBEKTOB, 3a/ay, PEUICHHIH,
pacCcyKIeHui, yMEHHIO BUJETh MaTEMAaTUUECKNE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 O3HAHUA:

OpHUEHTalLlMEH B JEATEIPHOCTH Ha COBPEMEHHYIO CUCTEMY Hay4YHBIX MPEACTAaBICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHUSL 4YENOBEKa, MNPUPOABI M OOIIeCTBAa, TMOHUMAHMEM MaTeMAaTHUYeCKOM HayKH Kak cgepbl 4Yel0BEYeCKOM
JEeSATENbHOCTH, 3TANoOB €€ PAa3BUTHA M 3HAYUMOCTH ISl PA3BUTHS LIMBWIM3ALMH, OBJIAJICHUEM SI3bIKOM MAaTEMAaTHKU H



MaTeMaTU4YeCKOM KyJIbTYpOil Kak CpeJICTBOM MO3HAHMS MUPA, OBJIAJICHUEM MPOCTEUIIMMH HABBIKAMH HCCIIEIOBATEILCKOM
NeSATEeNbHOCTH;

6) pusnueckoe BocnuTanue, GOpMHUPOBaHME KYJbTYPHhI 3I0POBbS U SMOLMOHAJBHOI0 0JIATONOYYHSI:

TOTOBHOCTBIO MPUMEHSIThH MaTEMaTUYECKUE 3HAHUS B UHTEPECaX CBOETO 3/I0POBhS, BEICHUS 3JI0POBOT0 00pa3a *KU3HU
(3mopoBoe MHUTaHWE, COATAaHCUPOBAHHBIM PEXHUM 3aHATUH W OTAbIXa, perysapHas (Qusnueckass aKTUBHOCTB),
c(hopMUPOBAHHOCTHIO HaBbIKa pe(IICKCUH, MPU3HAHUEM CBOETO MpaBa Ha OIMMUOKY U TAKOTO K€ MpaBa APYroro 4eI0BEKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTAIIMEN HA MPUMEHECHHE MAaTeMaTUYECKUX 3HAHUU ISl PEIICHHS 3a7ad B 00JIACTH COXPAHHOCTU OKPYKAIOIIeH
Cpenbl, TJIAHUPOBAHUS IMOCTYNKOB M OILIEHKM WX BO3MOXHBIX TOCHEICTBUN IS OKpYXKAIOWIEH Cpebl, OCO3ZHAHUEM
I00aJBLHOTO XapaKTepa AKOJOTHUECKUX POOJIeM U MyTel UX PEeIICHUS;

8) ananTanusa Kk M3BMEHSIOIMMCS YCJIOBUSM COLHAJIBHON U MPUPOAHOM Cpeabl:

TOTOBHOCTBIO K JICUCTBUSIM B YCIOBHUSIX HEONMPEACIEHHOCTH, MOBBIIMICHUIO YPOBHS CBOEM KOMIIETEHTHOCTH uepes
IPAKTUYECKYIO JIeITeIbHOCTh, B TOM YUCJIE YMEHHUE YUUTHCS Y IPYTUX JIIOAEH, TPpHoOpeTaTh B COBMECTHON JIESATEILHOCTH
HOBBIC 3HAHMS, HABBIKK M KOMIICTCHIIMHU U3 OIBITA JPYTHUX;

HEOOXOAUMOCThIO B (DOPMHPOBAHUHU HOBBIX 3HAHUH, B TOM uucie (POpMYIUPOBATh WJEU, TOHATHS, THIOTE3bl 00
0o0bEeKTaX M SBICHMSIX, B TOM YHCJIE paHEe HEW3BECTHBIX, OCO3HABaTh JEPHUIUTHI COOCTBEHHBIX 3HAHUU U
KOMITETCHTHOCTEH, TUTAHUPOBATh CBOE Pa3BUTHE;

CITOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAIIMIO, BOCIIPHHUMATD CTPECCOBYIO CHTYAIIMIO KaK BBI3OB, TPEOYIOMINMA
KOHTpPMEpP, KOPPEKTHPOBATh NMIPUHUMAEMBbIE pelIeHUs U JeUCTBUSA, (OPMYJIUPOBATh U OICEHUBATh PUCKU M TOCJIEICTBUA,
(dbopMHUPOBATH OTIBIT.

METANPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

Bba3oBble JJoruueckue JelcTBUA:



BBISIBJISITh U XapaKTEpHU30BaTh CYIIECTBEHHbIE MPU3HAKKM MATEMaTUYECKUX OOBEKTOB, MNOHSTHH, OTHOILIECHUN
MEXAYy MOHATUSAMH, (QOPMYIUPOBATH ONpPENEIEHUS MOHATUM, YCTAHABIMBATH CYIIECTBEHHBIM MPU3HAK
KJaccuuKaIm, OCHOBaHUSA JJ1s1 0000ILEHUS U CPaBHEHUS, KPUTEPHUH MPOBOJAMMOIO aHAN3A;

BOCIPUHHMMATh, (OPMYIUPOBATH M NPEeOOPa3OBBIBATH CYKIEHUSA: YTBEPAUTENIbHBIE U OTpULIATEIbHBIE,
€MHUYHbIE, YaCTHbIE U OOIIHNE, YCIOBHbIE;

BBISBJISITh MAaTEMAaTHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MPOTUBOpeUns B (aKTax, TaHHbIX, HAOIIOIEHUIX U
YTBEPKACHUAX, IPEAJIAraTh KPUTEPUH JJIs BBISIBJIEHUS 3aKOHOMEPHOCTEN M MPOTUBOPEUUIL;

JenaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX W HHAYKTUBHBIX YMO3aKJIIOUEHHH,
YMO3AaKJIKOUEHUH 110 aHAJIOTHH;

pa3OupaTh J0Ka3aTeIbCTBA MATEMATHUYECKUX YTBEPXKACHUN (MpsMble M OT MPOTHUBHOTO), MPOBOAUTH
CaMOCTOSTEIILHO HECJIOKHBIE JI0KAa3aTeNIbCTBA MaTeMaTHUYECKUX (PAaKTOB, BEICTPAUBATh apryMEHTALIUIO, IPUBOIUTH
IpUMEPbI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;

BBIOMpPATh CcrIOCOO peleHus yueOHOM 3a1auu (CpaBHUBATh HECKOJIBKO BapHAHTOB PEILIEHUs, BRIOUpaTh Haubosee
HOIXOASIINN C YYETOM CaMOCTOSITEIILHO BBIJICJIEHHBIX KPUTEPUEB).

Ba3oBnble uccienoBarejabcKkue 1eHCTBHA.

UCIIOJIb30BaTh BONPOCHI KAaK HCCJICAOBATEIbCKHMH HWHCTPYMEHT IO3HAHHUSA, (OPMYJIUPOBATh BOMPOCHI,
(UKCHpYIOIIME TTPOTUBOPEYHE, MPOOJIEMY, CAMOCTOSTCIIBHO YCTaHAaBIMBAaTh MCKOMOE M JIaHHOE, (POPMHUPOBATH
TUIIOTE3Y, apTYMEHTUPOBATh CBOKO TIO3HUINIO, MHCHHUE;

IIPOBOJUTH IO CAMOCTOSITEIIbHO COCTABIICHHOMY IIaHY HECIIOXKHBIA DKCIIEPUMEHT, HEOOJIBIIIOE UCCICIOBAHKE 10
YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHIECKOro 00beKTa, 3aBUCUMOCTEH 00OBEKTOB MEXTY COOOM;
CaMOCTOSITEILHO (popMyaupoBaTh OOOOIICHUS ¥ BBIBOJALI 110 pe3yJibTaTaM IPOBEAEHHOTO HAOIIOACHUS,
WCCJICIOBAHNS, OIICHUBATh JOCTOBEPHOCTH MOJIYUYCHHBIX PE3YyJIbTATOB, BHIBOJIOB M O0OOIICHUI;

IIPOTHO3HPOBATH BO3MOYKHOE Pa3BUTHE IPOIIECCa, a TAaK)KE BBIBHTATh MPEIIOI0KECHHUS O €r0 Pa3BUTHH B HOBBIX
YCIIOBHSIX.

Pabora ¢ ungopmaumeii:

BBISIBIIATh HEAOCTATOYHOCTh M H30BITOYHOCTh MH(POPMAITNH, JaHHBIX, HCOOXOIMMBIX JUIS PEIICHUS 3a/1a4H,



BLIOMpPATh, aHAIU3UPOBATH, CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh MH(MOPMALIUIO PA3IUYHBIX BUIOB U (POpM
MpeCTaBICHUS;

BBIOUpATh (OpPMY MpECTaBICHUS UHPOPMAIUU U WUTIOCTPUPOBATH pellaeMble 3alaul CXeMaMHU, TUarpaMMamu,
WHOU TpaduKOi U UX KOMOUHAIUSIMU,

OIICHUBATh HAAEKHOCTh HMH(POpPMAIIMU TO KPUTEPHUAM, NPEHAJIOKEHHBIM YUYUTEIEM WU CHOpMyITHUPOBaHHBIM
CaMOCTOSATEIBHO.

KoMMyHuKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBUSA:

BOCIPUHHMATh U (POPMYJIHPOBATH CYKJICHUS B COOTBETCTBHUHU C YCIOBUSMHU U IENAMHU OOIIEHUs, SCHO, TOYHO,
I'PaMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX M MUChbMEHHBIX TEKCTaX, aBaTh IMOSCHEHHSI TI0 X0y PEIICHHUSI
3aJ1auyu, KOMMEHTUPOBATh IMOTYUYEHHBIH pe3yJIbTaT;

B XOJle¢ OOCYXIEHHUs 3a/J1aBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOW TEMbI, MPOOJIEMBbI, peliaeMoil 3ajavd,
BBICKA3bIBaTh HJICH, HAIlCJICHHBIC HA TIOWCK PEIICHUS, COMOCTAaBJIATh CBOHM CYXKICHHS C CYXICHHUSIMH JIPYTHUX
YYaCTHHKOB JUAJIOTa, OOHAPYKMBATh Pa3IMYMe U CXOJCTBO TO3WIIMIA, B KOPPEeKTHOH Qopme (hopmymupoBath
pa3HOTIacHs, CBOM BO3PAXKCHHSI,

NPEJCTABIIATh PE3yIbTAaThl PEIICHUS 3a/1aul, IKCIICPUMEHTA, UCCIICIOBAHUS, IIPOCKTA, CAMOCTOSITEIIHHO BHIOUPATH
dopMaT BBICTYIICHHUS C YIETOM 3a7a4 MPE3CHTANN U 0COOCHHOCTEH ayIuTOPHUH;

NIOHMMAaTh M HWCIIOJIH30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAWNBUAYAIBHOH PaOOTHI TPU PEIICHUH Y4YCOHBIX
MaTeMaTUYECKUX 3a]1a4;

NPUHUMATh 1€ COBMECTHOHM ACSITENHLHOCTH, IUIAHUPOBATH OPTaHHM3AIMI0 COBMECTHOW pabOThI, pacmpeesTh
BUJIBI pa0OT, JOTOBAPUBATHCS, 00CYXKIaTh MPOIIECC U PE3YNIHTAT pabOThI, 000011aTh MHEHUS HECKOIBKHX JIOJICH;
y4acTBOBaTh B TPYMIOBHIX (hopmax paboThl (0OCYKIeHUS, OOMEH MHEHHMSMH, MO3TOBBIE IITYpPMBI U JAPYTHE),
BBITIOJHATH CBOIO YacTh paOOThl M KOOPJAMHHUPOBATH CBOM ACHCTBUS C JPYTUMHU UYJIE€HAMU KOMAaHJbI, OIEHUBATH
KayeCTBO CBOETO BKJIaJa B OOLIUI MIPOIYKT MO KPUTEPHUSIM, CHOPMYTUPOBAHHBIM YIACTHUKAMU B3aUMOICHCTBHSI.

PeryasiTUBHBbIC YyHUBepcaJIbHbIe Y4eOHbIE 1eHCTBUA
Camoopranuzanus:



e CaMOCTOSITEJILHO COCTaBIISITh IUIAH, alTOPUTM PEIICHUs 3aJaud (MU €ro 4acTh), BHIOMpATh CIOCOO pEIICHUs: C
y4€TOM HMMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHUPOBAaTh U KOPPEKTUPOBATH BAPUAHTHI
pelieHuit ¢ yuéToM HOBOM MH(POpPMALIUH.

CaMOKOHTPOJIb, IMOLMOHAIbHBII HHTEJJIEKT:

e BIIAJIETh CIOCOOAMU CaMOMIPOBEPKH, CAMOKOHTPOJISI IPOLIECCa U Pe3yJIbTaTa PEICHHUs] MaTeMaTUUYECKON 3a/1auu;

e TMpPEABUAECTH TPYAHOCTU, KOTOPHIE MOTYT BO3HUKHYTD MPU PEILICHUHU 3a/1a4l, BHOCUTh KOPPEKTHUBBI B I€SITEIHOCTh
Ha OCHOBE HOBBIX 00CTOSITEILCTB, HAWAEHHBIX OLINOOK, BBISIBICHHBIX TPYJHOCTEH;

e OIEHMBATb COOTBETCTBHME pE3yJibTaTa JEATEIbHOCTH MOCTABICHHOW II€JIM M YCIOBUSM, OOBACHITH NPUYUHBI
JOCTUXKEHUS WU HEJTOCTUKEHUS eI, HAXOAUTh OMMOKY, TaBaTh OLICHKY NPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATHI

K xon1ty oOydeHnust B 7 kjiacce 00y4JaromMics MOTYYUT CIASAYIONIUE TPEAMETHBIE PE3YIbTaThI:

Yucaa v BHIYMCICHUSA

BrImoniHATh, coyeTast yCTHbIE M MUCbMEHHBIE TPUEMBI, apuMeTHUeCKHe IeUCTBUS C pallMOHAIBHBIMUA YUCIAMH.

HaxoauTe 3Ha4eHMs] YMCITOBBIX BRIPAXKEHUHN, TPUMEHSITH Pa3HO00pa3HbIE CITOCOOBI M TPUEMBI BHIYUCIICHHS 3HAYCHU I
JTPOOHBIX BBIPAKECHHM, COJIEPKAITUX OOBIKHOBEHHBIC U JICCATUYHBIC IPOOH.

[lepexomuth OT OHON (OPMBI 3aMKMCH YUCEN K Apyrod (mpeoOpa3oBhIBATh MECITHYHYIO JIPOOh B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JICCATUYHYIO, B YACTHOCTH B OCCKOHEUHYIO JECATHUHYIO IPOOB).

CpaBHUBATH U YIOPSIOYNBATH PAIIMOHATBLHBIC YHCTIA.

OKpyrJIsTh Yncna.

BrINOJIHATE NPUKUIKY W OLEHKY PE3yJbTaTa BBIYMCICHHM, OLICHKY 3HAYEHHUM YKMCIIOBBIX BBIPAXKECHUN. BBINOIHATH
JICHCTBUS CO CTETICHSIMU C HATYPAJIbHBIMHU MTOKA3aTEIISIMU.

[TpuMeHsATh TPU3HAKK IETUMOCTH, PA3JIOKCHIE HA MHOKHUTEIIN HATypaTbHbBIX YUCE.

PemaTtes mTpakTUKO-OpUEHTUPOBAHHBIC 3aJayl, CBS3aHHBIC C OTHOIICHWEM BEJIMYWH, MPOMOPIHOHATEHOCTHIO
BEIIMYMH, TPOICHTAMHU, WHTEPIPETUPOBATH PE3YIbTaThl PEIICHUS 3alad C y4YETOM OTrpaHWYEHUH, CBS3aHHBIX CO
CBOMCTBAMHU paccMaTPUBAEMBIX OOBEKTOB.



AnreOpanyeckue BbIpasKeHHs

Hcnonb3oBaTh anredOpandyeckyrd TEPMHUHOJOTHUIO U CHUMBOJIMKY, NPUMEHSATh €€ B IMPOIECCE OCBOEHUSA Y4YEOHOrO
Marepuaa.

HaxonuTh 3HaueHusi OyKBEHHBIX BBIPAKEHUN MPHU 3aJaHHBIX 3HAYCHUSAX TTEPEMEHHBIX.

BrinonusaTe mpeoOpa3oBaHus 1EJ0T0 BBIPAYKEHUS] B MHOTOWICH MPUBEACHUEM IMOJOOHBIX ClIaraeMbIX, PACKPBITHEM
CKOOOK.

BrINOMHATh YMHOXKEHUE OJHOWICHA HA MHOTOWICH W MHOTOWICHA Ha MHOTOWICH, MPUMEHITh (POpMYJIbl KBajpaTa
CyMMBI U KBaJIpaTta pa3HOCTH.

OcyiecTBIsATh pa3oKeHHe MHOTOYJIEHOB HA MHOXKHUTENM C MOMOIIBIO BRIHECEHHS 32 CKOOKH OOIIEr0 MHOXKHTEIS,
TPYIIUPOBKY CJaraeMbIX, MPUMEHEHUST (POPMYIT COKPAIIEHHOTO YMHOXCHUS.

[TpumensTh peoOpa3oBaHrss MHOTOWICHOB JJISI PEIICHHS PA3IUYHBIX 33J1ad U3 MAaTEMAaTUKH, CMEKHBIX MPEIMETOB,
U3 peaJbHOM ITPAKTUKHU.

Hcnonb3oBaTh CBOICTBA CTENEHEH C HATYpaIbHBIMU MTOKA3aTEIAMH JIJIsl TPeoOpa30BaHuUs BHIPAKEHUI.

YpaBHeHUs 1 HEPABEHCTBA

Pemate nMHENHBIE ypaBHEHUS C OJHOM NEPEMEHHOM, NMPUMEHSAS IpaBUiIa MEPEXoJa OT MCXOJHOIO YPaBHEHHUs K
PaBHOCUIIBHOMY emy. IIpoBepsATs, SBISIETCS JIM YUCIIO KOPHEM YPaBHEHMUS.

[TpumensTs rpadrueckue METOIbI PU PEIICHUH TUHEHHBIX YPAaBHEHUIN U KX CUCTEM.

[lonOupaThs mpUMepHI Map YUCEN, ABIAIOIMINXCS PEIICHHEM JIMHEWHOTO YpaBHEHUS C ABYMSI IEPEMEHHBIMHU.

Ctpouth B KOOPIAMHATHOM IMJIOCKOCTH TpadUK JUHEHHOTO ypaBHEHHS C IBYMS MIEPEMEHHBIMHU, MOJIb3YSICh TpaduKoM,
IIPUBOJIMTH ITPUMEPHI PELICHUS YPABHEHUS.

PemmaTh cucTemMbl 1BYX TUHEHWHBIX YPaBHEHUHN C ABYMsI IEPEMEHHBIMU, B TOM YUCIIE TPAQUUECKH.

CocTaBiTh W pelarh JHUHEWHOE YpaBHEHHE WIM CUCTEMY JIMHEHMHBIX YpPaBHEHUN 10 YCJIOBUIO 3a/1auH,
MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33/1a4U IOJYYEHHBIW PE3yJIbTaT.

DyHKUUHN

N300paxaTh Ha KOOPJAMHATHOM MNPSAMOW TOYKH, COOTBETCTBYIOIIMUE 3aJaHHBIM KOOpJMHATaM, Jy4H, OTPE3KH,
MHTEPBAJIbI, 3aMKCHIBATh YUCIOBBIE MPOMEKYTKH Ha alNreOpanyecKkoM SI3bIKe.



OTtMeuath B KOOPAMHATHOMN MJIOCKOCTH TOYKH IO 3aJaHHBIM KOOpAUHATaM, CTPOUTh T'paQUKH JIUHEHHBIX (PYHKIUH.
Crpouts rpapuk pyHkuu Yy = [X|.

OnuceiBaTh C TMOMOINIBI0 (YHKIIMN W3BECTHBIC 3aBUCUMOCTH MEXY BEIMYUHAMHU: CKOPOCTb, BPEMs, PacCTOSHUE,
1IeHa, KOJINYECTBO, CTOUMOCTb, IPOU3BOIUTEIILHOCTh, BPEMSsI, 00BEM PadOTHI.

Haxonuth 3HaueHune GyHKIMM MO 3HAYEHUIO €€ apryMeHTa.

[Tonumare rpaduyeckuii crnocod NpeACTaBICHUS MW aHanu3a UWHQOpMalMK, HW3BJICKATh W HWHTEPIPETUPOBATH
uH(dOopMaInio u3 rpauKOB peaIbHbIX MPOIECCOB U 3aBUCUMOCTEH.

K xoniy oOyuenus B 8 kiacce 00y4Jaromuiics MOayduT CAeayIONMe MPeIMETHbIE PE3YIbTaThI:

Yucya v BBIYUCJICHU S

Hcnonb3oBaTh HayajdbHbIC MPEJACTABICHUS O MHOXECTBE JACHCTBUTEIBHBIX YMCEN JJI1 CPABHEHMUS, OKPYIJICHUS U
BBIYHMCJICHUH, N300paxaTh JECHCTBUTEIILHBIC YUCIIa TOYKAMH Ha KOOPJIUHATHOU MPSIMOA.

[IpuMeHsTh TIOHSATHE apU(PMETUYECKOr0 KBAJAPATHOTO KOPHS, HAXOJIWUTh KBaJpaTHbIE KOPHH, HCIOJB3YS IPHU
HEOOXOJIMMOCTH KaJIbKYJISITOP, BBINOJHATH MPEeoOpa3oBaHUs BhIPAKEHUH, COAEpKAIIMX KBaJApaTHbIE KOPHU, HUCIONB3YS
CBOMCTBA KOPHEW.

Hcnonb3oBaTh 3anmucu OOJIBIINX U MAJIBIX YUCEJ C MOMOIIBIO IECITUYHBIX Jpobeii u creneneit yucina 10.

AJuireOpanyecKkue BbIpasKeHUs

[IpuMeHsATh TOHSTHE CTENEHUW C LEJbIM IOKa3aTesieM, BBITIONHATH MPeoOpa3oBaHUs BBIPAKEHUN, COIEp KaIIuX
CTEIEHH C LIEJIBIM [TOKA3aTEJIEM.

BBITIOTHATE TOXIECTBEHHBIC IpeoOpa3oBaHUs pallMOHAIBHBIX BBIPAXEHUN HAa OCHOBE MPABWI JICHCTBUMA Hal
MHOTOWICHAMH U anreOpandecKuMu JpOOsSMHU.

PacknanpiBaTh KBagpaTHBIN TPEXUIICH HA MHOXUTEIH.

[IpuMensaTh peoOpa3zoBaHysl BbIPAKEHUN JUIsl pEUICHUS Pa3IUYHbIX 3a7a4 U3 MaTeMaTUKU, CMEXHBIX IIPEIMETOB, U3
pEabHOM IPAKTUKHU.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBIE, KBaApaTHbIC YpPAaBHEHUS W PalMOHAIBHBIC YpPaBHEHMS, CBOISIIMECS K HUM, CHUCTEMBI JBYX
YPaBHEHUU C IBYMsI IEPEMEHHBIMU.



IIpoBoauThs mpocCTENIINE HCCIEAOBAaHUS YPAaBHEHUM U CHCTEM YPaBHEHUH, B TOM YHUCIE C IPUMEHEHHUEM
rpaduuecKkux MpeACTaBICHUN (yCTaHABIMBATh, UMEET JIM YpaBHEHUE WIM CHUCTEMa YPABHEHUI pELIEHUs, €CIH UMEET, TO
CKOJIbKO, U TpOYee).

[lepexonuth OT ciioBecHOW (GOPMYIUPOBKU 3adauv K €€ airedOpandeckod MOJEIu C IMOMOIIBI0 COCTABJICHUS
YPaBHEHUS WA CUCTEMBI YPABHEHUM, HHTEPIIPETUPOBATh B COOTBETCTBUHU C KOHTEKCTOM 3aJa4M MOJYYEHHBIN PE3ybTaT.

IIpuMeHATh CBOMCTBAa YMCIIOBBIX HEPABEHCTB ISl CPABHEHUS, OLICHKH, PEIIaTh JIMHEHHBIE HEPABEHCTBA C OJHOM
NEPEeMEHHOW M MX CHUCTEMBbI, JaBaTh TIpaHUuecKyl0 WLIIOCTPALMI0O MHOXECTBAa PpELICHUH HEpaBEHCTBA, CUCTEMBbI
HEPaBEHCTB.

DyHKUUH

[Tonumate W WCMOAB30BaTh (YHKIIMOHAIBHBIC TOHATHS M SI3bIK (TEPMHUHBI, CHUMBOJIMYECKHE OOO3HAYCHUS),
OTIpeIeNTh 3HAaUCHHE (PYHKIIMU IO 3HAUCHHUIO apryMEHTa, ONPEACNIATh CBOMCTBA PYHKIUU O €€ rpaduKy.

Crtpouth rpaduku dJIeMEHTaApHBIX (PYHKIINNA BUAA:

y=k/x,y=x2,y=x3,y = |X|, y = VX, oruchIBaTh CBOICTBA YHCIOBOI QYHKIHH 11O €& rpaduKy.

K xoniry oOydenus B 9 kiacce o0ydaromuiics MOTYyYUT CIEAYIONUIUE TPEIMETHBIE Pe3yIbTaThI:

Yucnaa v BIYMCICHUSA

CpaBHUBAThH U YIIOPSAAOUYMBATH PALMOHAJIBHBIE U UPPALMOHAIBHBIE YHCIIA.

Breimonuats apudmMernyeckue IAEHCTBUS C PAllMOHAIBHBIMUA YHUCJIAMH, COYETas yCTHbIE U NMHUCbMEHHBIC MPUEMBI,
BBIIIOJIHATH BBIYMCIICHUS C UPPALIMOHAJIBHBIMU YUCIIAMH.

Haxonute 3HaueHUs CTENEHEN C LEJIBIMU NIOKA3aTEIIMU U KOPHEH, BBIYUCIISTh 3HAUYCHUS YNCIIOBBIX BBIPAKECHUN.

OKpyrJsITh AEHCTBUTENIBHBIC YNCIIA, BBITOIHATh IPUKUAKY PE3yJibTaTa BEIYMUCICHUM, OLIEHKY YHCIIOBBIX BBIPAKEHUH.

YpaBHeHUs U HEPABEHCTBA

PemaTte nuHeliHbIe W KBaJpaTHbIC YPAaBHEHMsI, yPABHEHHUSI, CBOSIINECS K HUM, TPOCTEHIIHIE APOOHO-paAIIMOHATBHBIC
YpaBHEHUS.

Pemate cucTteMsl AByX JTMHEWHBIX YPABHEHUN C ABYMsI IEPEMEHHBIMU U CUCTEMBI IBYX YPAaBHEHUM, B KOTOPBIX OJTHO
YPaBHEHUE HE SIBIISIETCS JINHEWHBIM.

Pemate TexcTOoBBIE 3amaun anreOpanvdecKuM CIIOCOOOM C TIOMOIIBIO COCTABJICHHUS YPABHEHHSI WA CHUCTEMBI JIBYX
YPaBHEHUU C IByMsI IEPEMEHHBIMU.



IIpoBoauTh mpocTENIINE HCCIEAOBAHUS YPAaBHEHUM U CHUCTEM YPAaBHEHUH, B TOM YHUCIE C IIPUMEHEHUEM
rpaduuecKkux MpeACcTaBICHUM (yCTaHABIMBATh, UMEET JIM YPAaBHEHHE WJIM CUCTEMA YPAaBHEHHUU PEIICHMs], €CJId UMEET, TO
CKOJIbKO, U TpOYee).

PemaTte nuHelHbIE HEpaBEHCTBA, KBaJlpaTHbIE HEPABEHCTBA, M300pakaTh pEIICHHE HEPABEHCTB HA YHCIOBOMN
IIPSIMOM, 3aIIMCHIBATH PELICHUE C IIOMOILIBI CUMBOJIOB.

Pemate cucCTEMBI JIMHEWHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKIIIOYANOIIME KBAJAPATHOE HEPABEHCTBO,
U300paXkaTh pellIeHUEe CUCTEMbl HEPABEHCTB Ha YHCIOBOM MPSMOM, 3alUChIBATh PEIICHHUE C TOMOIIbIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA IIPU PELICHUN PA3JIUYHBIX 3a7a4.

DyHKUUH

PacrioznaBath (GyHKIMM W3y4eHHBIX BHUJIOB. [loKa3bpiBaTh CXEMaTHYECKH pACMOJIOKEHHE Ha KOOpPJIWHATHOM

wiockocTu rpadukos Gpyukumii Buga: Yy = kx, y =kx + b,y =k/x,y=ax2 + bx +c,y=x3,y = VX, y = |X|, B 3aBuCHMOCTH
OT 3HaYCHHH KO3 (HUIIMEHTOB, OITUCHIBATH CBOMCTBA (DYHKIIHIA.

CtpouTh W M300pa)kaTh CXeMAaTHUYECKU TpaduKd KBAaIPATUIHBIX (DYHKIW, OMHCHIBATH CBOMCTBA KBaJPATHUHBIX
dbyHKIMI 110 X rpaduKam.
Pacnio3HaBaTh KBagpaTudHy0 (QYHKIHIO 1O (HopmyIie, MPUBOIUTH MPUMEPHl KBaIPATHUHBIX (QYHKIIUN U3 peabHOM
KU3HU, GU3UKHA, TEOMETPHUH.
YuciaoBble MOCIeT0BATETHLHOCTH H MPOTPECCUH
Pacnio3HaBaTh apuMETHIECKYIO U TEOMETPHUYECKYIO TIPOTPECCHH MTPH Pa3HBIX CIIOCO0ax 3aaHusl.
BBITIOJTHATH BBIYHMCIICHUS C UCTIOIb30BaHuEeM (HOpMys N-TO uiieHa apu(METHIECKOW U TEOMETPUIECKOM MPOTPECCHui,
CYMMBI TIEPBBIX N YJICHOB.
N300paxkaTh WiIeHBI MOCIEIOBATEIPHOCTA TOUKAMHU Ha KOOPAMHATHON MJIOCKOCTH.
Pemate 3amaum, cCBS3aHHBIE C YHCIOBBIMHU IOCIIEIOBATEIHHOCTAMH, B TOM YHCIIC 33/Ja4d U3 PEATbHON XU3HH (C
MCIIOJIb30BAaHUEM KaJbKYJISATOPA, TU(POBBIX TEXHOJIOTHH ).
TEMATHYECKOE IINTAHUPOBAHUE
7 KJIACC



KoJsimyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbIie
Ne i/ P Konrpoabubie | IIpakTuyeckue (mupp )
NPOrpaMMblI Bcero o0pa3oBaTejbHbIe
padoThI padoTsbI
pecypcsbl
1 Uucna u Beruucienus. PanuonansHsie 25 1
qrcia
2 AnreOpandecKkue BEIpaXKeHHS 27 1
3 VYpaBHEHUS 1 HEPABEHCTBA 20 1
4 Koopaunats! u rpapuku. OyHknuun 24 1
5 [ToBTOpEeHUE 1 00600IICHNE 6 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0




8 KUIIACC

KoanuectBo yacos DJIEeKTPOHHbIE
Ne /it HanmeHoBaHMe pa3je/ioB U TeM Kowrpoasie | Tpaxruuecise (uu¢posrIe)
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypest
1 Uucna u Beruucnenus. KpagpatHeie KOpHH 15
9 Uucna u Beruncienus. CTeneHs ¢ LeabiM 7
oKasarejaemM
3 Anrebpandeckue BbIpaKeHHUsL. 5 1
KBagpartsslii TpéxuneH
4 AnrebpandecKkue BbIpaKEeHHUSL. 15 1
Anrebpanyeckas 1po0b
5 YpaBHenus u HepaBeHCTBA. KBasipaTHbie 15 1
ypaBHEHUS
6 ypaBHeHI/IfI 1 HepaBeHCTBa. CHUCTEMBI 13
ypaBHEHUM
VYpaBHeHus 1 HepaBeHCTBA. HepaBeHCcTBa 12 1
@yukuuu. OCHOBHBIE IOHATUS
OyHKIMU. YucmoBeie GyHKITMH
10 [ToBTOpEeHUE M 0000IICHNE 1
OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME 102 5 0




9 KUIIACC

No HaumenoBanue
n/ pa3aeyioB M TeM
n NPorpamMmbl

KoaudecTBo 4acoB

Bcer
0

KonTpoabu
ble padoThI

IIpakTHYeck
ue padoTsl

DJIEeKTPOHHbIE
(uudgposbie)
o0pa3oBaTejibH
ble pecypchl

Yucna u
BBIYHCIICHUSL.
JleicTBUTEIbHBIC
qucia

YpaBHeHud u
HEpaBEHCTBA.
2 VYpaBHeHus ¢
OJHOM
MepEMEHHO N

14

YpaBHeHud u
HEpPaBEHCTBA.
Cucrembl
YpaBHEHUU

14

YpaBHeHusa u
4 HEpPaBEHCTBA.
HepaBencrtpa

16

5 OyHKIUA

16

Yucnosrle
6 IOCJIEIOBATEILHOC
TH

15

[ToBTOpEHME,
000011IeHHE,
cHUCTeMaTH3aIlHs
3HAaHUU

18

8

OBILIEE
KOJIMYECTBO YACOB
[10 TIPOTPAMME

102
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