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HOACHUTEJBHASA 3AIIMCKA

Anrebpa sBIE€TCS OJHMM W3 OIOPHBIX KYpPCOB OCHOBHOTO OOIIEro
oOpa3oBaHMs: OHa OOecleuyrBaeT H3y4YEHHWE JPYrUX JUCLUUIUIMH, Kak
€CTECTBEHHO-HAYYHOTO, TaK M TYMaHUTapHOTO LIMKIOB, €€ OCBOEHHUE
HEOOXOUMO MJI1 TPOAOJDKEHUS O0pa30oBaHMS W B IOBCEAHEBHOM >KU3HU.
PazBuTtre y 0Oyd4arommxcsi HAYYHBIX MPEICTABICHUA O TMPOUCXOKICHUH U
CYITHOCTHU anreOpandecKux abcTpakiuii, Criocode OTpaKeHUsI MaTeMaTHIECKON
HAYKOU SBJICHUN M MPOIIECCOB B MPUPOJIC U OOIIECTBE, PO MaTEMATHUYECKOTO
MOJICIMPOBAaHUS B HAyYHOM T[IO3HAHMM W B TIPAKTUKE CIOCOOCTBYET
(GOpPMHpPOBAHHWIO HAYYHOTO  MHPOBO33PEHHS W KAa4eCTB  MBIIUICHHS,
HEO0OXOAMMBIX JJI aJanTaluy B COBpeMEHHOM LIU(PpoBoM oO1ecTBe. 3yueHue
anreOpsl oOecreynBaeT pa3BUTHE YMEHHS HAOMIONaTh, CPAaBHUBATH, HaXOIUTh
3aKOHOMEPHOCTH,  TpeOyeT  KPUTHYHOCTH  MBIIUICHUS,  CIIOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBATh CBOU JCHCTBHUS M BBIBOJBI, (hOPMYIUPOBATH
yTrBepxaAcHUs. OCBOEHUE Kypca ainreOpbl 00ecreunBaeT pa3BUTHE JTOTHUECKOTIO
MBIIIJICHUST 00YYarOUUXCs: OHM HCIMOJIB3YIOT JEAYKTHUBHBIE M WHIYKTUBHBIC
paccyxeHus, o000IIeHNe U KOHKPETU3aIMI0, a0CTparupoBaHue U aHaJIOTHIO.
OOyuenue anreOpe MpeanoyiaraeT 3HAYUTENIbHBIM 00BEM CaMOCTOSITEIHHOM
AESTENBHOCTH OO0YyYarolInuXcs, IMO3TOMY CaMOCTOSITENIbHOE pelIeHHe 3ajad
SABJISICTCS peaTu3alien eaTeTbHOCTHOTO MPUHIIUIA 00YYEHUSI.

B crpykrype mporpammbl yueOHOTO Kypca «AmnreOpa» i OCHOBHOTO
oOmero o0pa3oBaHMs OCHOBHOE MECTO 3aHMMAIOT  COJIEPKATeNIbHO-
MeTonuueckue JuHuUM: «Yucma U BBIYUCICHHS», «AJlreOpanyeckue
BBIpQXCHUS», «YpaBHEHUS W HepaBeHCTBa», «DyHkium». Kaxmas u3z 3tHx
COJIEPKATETHPHO-METOANYECKUX JIMHUN pa3BUBACTCA Ha MPOTSHKECHUHM TPEX JIET
U3YYCHHS Kypca, B3aUMOJICHCTBYS C IPYTUMU €T0 JIMHUAMHU. B X07¢ n3ydeHus
y4eOHOro Kypca OOydarnuMcs TMPUXOAUTCS JIOTHYECKH  PacCykaaTh,
HCIIOJIh30BaTh TEOPETUKO-MHOKECTBEHHBIH SI3BIK. B CBSI3M C 3THM B MPOTpaMMy
yaeOHOTO Kypca «AnreOpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTHKH,
MIPEICTABJICHHBIC BO BCEX OCHOBHBIX pa3jieliax MaTeMaTuuecKoro o0pa3oBaHus U
CIIOCOOCTBYIOIIIME  OBJIAJICHUIO OOYYAIONIMMHCS OCHOB  YHHBEPCAIBHOTO
MaTeMaTH4eckoro s3bika. Comep)KaTenbHOW W CTPYKTYpHOH OCOOEHHOCTHIO
yueOHOro Kypca « Anredpay sIBISIeTCS €ro HHTETPUPOBAHHBINA XapaKTep.

Copepxxanne nuHHH «YuCHa W BBIUMCICHHS CIY)KHT OCHOBOW st
JaTbHEHIIIET0 U3y4eHUs MaTEMATHUKH, CIIOCOOCTBYET PA3BUTHIO y 00YUAIONTUXCS



JIOTUYECKOTO MBINIICHUS, (POPMHUPOBAHUIO YMEHUS TIOJIb30BATHCS AITOPUTMAMH,
a TakKe TMPUOOPETECHUI0 TNPAKTUYCCKUX HABBIKOB, HEOOXOMMMBIX  JIJIS
MOBCEAHEBHOM k13HU. Pa3BuTHE MOHATHSA O YKCIIE HA YPOBHE OCHOBHOTO O0IIIET0
o0pa3oBaHMs CBSI3aHO C PAIMOHAIBHBIMU M HMPPAMOHAIBHBIMU YHUCIAMH,
dbopMHUpOBaHHMEM TMIPEACTABICHUA O JCUCTBUTEIBHOM YHCIE. 3aBEpILCHUE
OCBOCHMSI YUCIIOBOM JIMHUU OTHECEHO K CpelHEMY 00IIeMy 00pa30BaHUIO.

Conepxanve JByX aireOpamyeckux JUHUM — «AJnreOpandeckue
BBIPOKCHHS» U «YPaBHEHUS U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO Y
00yyJaroImMXxcsi MaTEMaTUUECKOTO arapara, He0OX0IMMOro JJIsl pelIeHUs 3a1a4
MaTE€MaTUKH, CMEXKHBIX MPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3aj1a4. Ha
YpOBHE OCHOBHOTO OOIIETr0 0Opa3oBaHUsl y4eOHBIM Marepuan TpynmnupyeTcs
BOKPYI pAIlMOHAJIBHBIX BBIpAXKEHUH. AJreOpa JIEeMOHCTPUPYET 3HAUYCHHE
MaTEMaTUKH KakK SI3bIKa ISl IOCTPOCHUSI MAaTEeMAaTUUECKUX MOJIENIeH, ONMUCaHUS
MPOIIECCOB U SIBJICHUN peanbHOTO Mupa. B 3amaun oOydeHus anareOpe BXOMST
TaK)Ke JaJdbHEHIIee pa3BUTHE AITOPUTMHYCCKOTO MBIIUICHHS, HEOOXOIUMOTO, B
JaCTHOCTH, JUISI OCBOCHHUS Kypca HH(POPMATUKH, W OBJIAJCHHEC HaBBIKAMU
JIEAYKTUBHBIX  paccyknaeHuid.  IIpeoOpa3zoBaHne  CHMBOJBHBIX  (hopm
CIIOCOOCTBYET Pa3BUTHIO BOOOPAKEHHsSI, CIIOCOOHOCTEM K MaTEeMaTUYECKOMY
TBOPYECTBY.

Conepxanve  (QYHKIIMOHATBLHO-TPAaQUUYSCKOW JIMHAM  HAICJICHO Ha
MOJlydeHUEe OOy4arolUMHCS 3HaHUU O (QYHKUMAX KAk  BaKHEUIIEH
MaTeMaTHYeCKOW MOJIETH [JIi ONMUCAaHWUsS M HWCCIACAOBAHHUS Pa3HOOOPA3HBIX
MPOIECCOB U SIBJICHUW B mpupoje u obdmiectBe. M3ydyenue wmartepuana
CIIOCOOCTBYET Pa3BUTHUIO Y OOYUYAIOIIUXCS YMEHHSI HUCMOJIb30BaTh Pa3IUYHBIC
BBIPA3UTEbHBIC CPEACTBA S3bIKA MATEMAaTHUKU — CJIOBECHBIC, CHMBOJIUYECKHE,
rpaguyeckue, BHOCUT BKIaad B (OPMHUPOBAHHME TPEICTABICHUNA O POIU
MaTEeMAaTUKHU B Pa3BUTUU ITUBWIN3AINH U KYJIbTYPHI.

CornacHo ydeOHOMY IulaHy B 7-9 Kjaccax H3ydaeTcsl Y4eOHBIM Kypce
«Anredpa», KOTOPBIM BKJIIOYAET CIIECAYIOIIME OCHOBHBIE pa3/ieiibl COACPKaHUS:
«Uucna w BBIYUCICHUSN», «ANreOpanvecKue BBIPAKCHUS», «YPaBHCHHS W
HEpaBEHCTBa», « DYHKITUNY.

Ha nzyuenue yuebHoro kypca «Anredpa» orsoautcs 306 yacos: B 7 Kjacce
— 102 4aca (3 4daca B Hexeno), B 8 kinacce — 102 gaca (3 gaca B HeAemno), B 9
kiacce — 102 4Jaca (3 yaca B HeZIeli0).



COILEPKXAHUE OBYUYEHUASA
7 KIIACC

Yuciaa 1 BBIYUCTCHUSA

Jpobu OOBIKHOBEHHBIE M JECATUYHBIC, MEPEX0]l OT OJHON (HOpPMBI 3amucu
npobert k apyroi. [loHATHE pamMOHAIBLHOTO 4YHCHA, 3alllCh, CpPaBHCHHE,
VIOPSAOYMBAHUE PAIMOHAIBHBIX 4YHCENl. ApudmeTHdeckue IeHCTBUS C
palMOHAIIBHBIMY YUCHaMU. Pemenne 3a1ad u3 peanbHOM NMPAKTUKU HA YacTH, Ha
TpoOu.

Crenenb C HaTypalbHBIM IOKa3aTeJeM: ONpeNesIeHUue, MpeoOdpa3oBaHue
BBIPKEHUI HA OCHOBE OTPEIEIICHHUS, 3alUCh 00bIIUX uncel. [IporeHTsl, 3anuch
IPOLIEHTOB B BHUJIE Ap0oOU U JpoOH B BUJIE MPOIEHTOB. Tpy OCHOBHBIC 337]a4M Ha
ITPOLIEHTHI, PEIICHHE 3a71a4 U3 PEaJIbHOM MPAKTUKH.

[IpuMmeHeHne TPHU3HAKOB JEIMMOCTH, PA3JI0KEHUE HA MHOXKUTEIU
HATYpAJIbHBIX YHCE.

PeanbHple  3aBUCMMOCTH, B TOM 4Yucile T@psMas ©  oOpaTHas
IPONIOPUMOHAIIBHOCTH.

AJire0panvecKue BbIPaKEeHUs!

IIepemMeHHbBIE, UUCIIOBOE 3HAYEHUE BBIPAKEHUS C IEPEMEHHOM. [lommycTrumble
3Ha4YeHUs nepeMeHHbIX. [IpeacTaBnenre 3aBUCUMOCTH MEX 1Y BETUYMHAMU B BUJIE
dbopmynbl.  Beluucnenuss mno  ¢gopmynam. [IpeoOpazoBanHue OyKBEHHBIX
BBIpAKEHUMN, TOKJIECTBEHHO PaBHBIC BHIPAXKEHUS, TpaBUIIa TPeoOpa3oBaHUs CyMM
U TPOU3BEIACHUN, TMpaBWiIa PACKPBITUS CKOOOK M TPUBEICHUSI TOJ00HBIX
claraeMblIXx.

CBoiicTBa CTENEHU C HATYPAIbHBIM MOKA3aTEJIEM.

OnHowieHsl 1 MHOTOWIEHBI. CTeneHb MHOTOUJIeHa. ClI0KEHNE, BRBIUUTAHUE,
YMHOXXEHUE€ MHOrOWIEHOB. DOpMysbl COKPAIEHHOTO YMHOXEHHS: KBaJpar
CyMMBl W KBagpaT paszHocTtu. Dopmysia pa3sHOCTH KBaAparoB. PazioxeHune
MHOT'OYJIEHOB HA MHOKHUTEIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHue, KOpEHb ypaBHEHHS, MpaBuUjia MPeoOpa3oBaHUsS YpaBHEHUS,
PaBHOCUIIBHOCTDh YPaBHEHU.

JInHelHOe ypaBHEHHME C OJHOM NEPEMEHHOMW, YMCIO KOPHEW JIMHEWHOTO
YpaBHEHUS, pELICHUE JIMHEWHBbIX ypaBHeHWil. (CocCTaBlIeHWE YPAaBHEHHI IO
YCJIOBHIO 3a7ja4uu. PenieHne TeKCTOBBIX 3a/1a4 C IOMOIIbIO YPABHEHUIA.



JIuneiiHoe ypaBHEHHE C IByMS IEPEMEHHBIMH U ero rpaduk. Cuctema nAByx
JVHEWHBIX YPABHEHMM C JBYMs IEPEMEHHBIMU. PereHue cucrem ypaBHEHHM
croco0oM MoACTaHOBKU. [Ipumepbl pelleHus TEKCTOBBIX 3aJady C MOMOUIBIO
CUCTEM ypaBHEHHIA.

DyHKUNHA

Koopaunara Touku Ha nipsiMmoit. YnciioBble MpOMEKyTKU. PaccTosiHue Mex Iy
IBYMsI TOYKAMU KOOPAMHATHOMN IPSIMOM.

[IpsimoyronbHas cuctema koopauHat, ocu OX u Oy. AbGcimcca U opavHaTa
TOYKM Ha KOOpAWMHATHOM TuIOCKOCTH. [Ipumepsr rpadukoB, 3agaHHBIX
dopmynamu. Urenue rpaduxoB peanbHbIX 3aBucuMocTeil. IloHaTtne QyHkuuu.
I'padux dynkuuu. CoiictBa Pyukiuii. Jluneitnas ¢ynkuus, e€ rpaduk. ['paduk
byukuuu y = [x|. ['paduueckoe perieHue JIUHEWHBIX YpPaBHEHUU U CHUCTEM
JINHENHBIX YPABHECHUM.

OyHKIMM, OMHCHIBAIOIIME TPSIMYI0O M OOpaTHYIO MPOMOPIHOHAIBHEIE
3aBHCUMOCTH, uX rpaduku. Oynkiuu Y = X2, y = X3. O6nacTh onpeaencHus u
MHOXXECTBO 3HaueHUIl pyHKuuu. ['padrueckoe perieHre ypaBHEHUN.

8 KJIACC

Yucia v BBIYUCICHUSA

KBagpatueiii kopenb u3 uncna. [loHarue o0 uppalrioHaILHOM YHCIIE.
JlecsaTuuHbie MPUOIMKEHNS UPpallMOHATBHBIX ynces. CBONCTBA apu(PMETHUECKUX
KBa/IPATHBIX KOPHEH U UX IPUMEHEHHUE K TPEOOPa30BAHUIO YHCIOBBIX BHIPAKEHUN
Y BBIUHUCIIEHUAM. JI€MCTBUTEIIBHBIE YUCIIA.

CrernieHb ¢ 1eJIbIM MoKaszaTesieM U €€ cpoiicTBa. CTaHgapTHas 3aMUCh YKCIa.

AJuire0panvecKue BhIPAKEHUA

KBampaTHbpiii TpéxwiieH, pa3jloKEeHUE KBAAPATHOIO TPEXUWIECHA Ha
MHOXHUTEJH.

AnrebOpandeckas npo6s. OCHOBHOE CBOWMCTBO aire0pandeckoil apooOw.
CnoxeHrie, BBIUUTAHHE, YMHOXCHHUE, JCICHHE anreOpandeckux apoOeil.
PanmonanbsHbie BRIpaXKXEHUS U UX TPE0OpPa3OBaHHKE.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, ¢opMyna KOpHEW KBaapaTHOTO YpaBHEHHS.
Teopema Buera. Pemienue ypaBHEHUH, CBOAAIIMXCSA K JIMHEMHBIM U KBAJAPATHBIM.
[Ipocreiine qpoOHO-palMOHATbHBIE YPABHEHUSI.



['paduaeckas naTEpIpETALMS YPABHEHHM C ABYMS IEPEMEHHBIMHU M CUCTEM
JVHEWHBIX YPAaBHEHMM C JAByMs IIEpeMEHHbIMU. [IpuMepbl pemeHuss cucrem
HEJIMHEWHBIX YPAaBHEHU C IBYMsSI IEPEMEHHBIMH.

Pelienre TeKCTOBBIX 3a7a4 anreOpandeckuM CrocoOoM.

HucoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEeHCTBO C OJTHON IEPEMEHHOM.
PaBHOCUIIBHOCTE HEpaBeHCTB. JIMHENWHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM.
CucteMbl TMHENHBIX HEPABEHCTB C OJTHON MEPEMEHHOM.

DOyHKIUU

[Tonsatue @ynkuun. OO6nacTh ONpENeCHUs] U MHOMXECTBO 3HAUYCHUU
dbynkuuu. CiocoObl 3a1anus QyHKITUH.

I'padux pynkiuu. Urenue cpoiictB dyHkuuu no e€ rpaduky. [Ipumepsi
rpa@uKoB QYHKIIHM, OTPAXKAIOIIMX PEAIbHBIE TTPOLIECCHI.

Ipadukn byakmmii: y = kx, y = kx + b, y = k/X, y = Vx u ux cBoiicrsa.
I'paduueckoe perieHre ypaBHEHUN U CUCTEM YPaBHEHUH.

9 KJIACC

Yuciaa v BBIYUCICHUA

PanmonanbeHble yncia, HppalMOHAIbHbIE YKCia, KOHEUHbIE U O€CKOHEUHbIE
JecsITUUHbIE 1poOu. MHOKECTBO JEHCTBUTENBHBIX YUCEI, NEHCTBUTENbHbIE YUCTIa
Kak OECKOHEYHbIE NeCATHYHbIE IpoOu. B3anMHO OIHO3HAYHOE COOTBETCTBUE
MEK1y MHOKECTBOM JIEUCTBUTEIBHBIX YUCEN U KOOPAUHATHOU MPSMOU.

CpaBHEeHHME JEHCTBUTENBHBIX YHCEN, apu(PpMETUYECKue JCHCTBUA C
NENCTBUTEIBHBIMU YUCIIAMU.

Pa3mepbl 0OBEKTOB OKpYXAroOIIEr0 MHpa, JUIMTEIBHOCTH MPOLECCOB B
OKPY’KAIOILEM MUPE.

[Tpubmmk€HHOE 3HaUEHNE BEIMUMHBI, TOYHOCTH MPUOIIKeHus. OKpyTiaeHue
yucell. [Ipuknaka u oueHka pe3yiabTaToB BEIYNCICHUMH.

YpaBHeHUS U HEPABEHCTBA

JIunentHoe ypaBHeHue. PenieHre ypaBHEHUN, CBOASAIIMXCS K TUHEUHBIM.

KBampaTHoe ypaBHeHue. Pemienne ypaBHEHUM, CBOIAIINXCA K KBAaIPATHBIM.
bukBanpatnoe ypaBHeHue. [Ipumepsl pemieHnsi ypaBHEHUN TPEThEN U YETBEPTOU
CTEIIEHEW Pa3JI0)KEHUEM HA MHOXKHUTEIIN.

Pemenne npoOGHO-pallOHANBbHBIX ypaBHEHMI. PelieHne TeKCTOBBIX 3aaay
anre0pandecKuM METOIOM.

VYpaBHeHue ¢ IByMs NEpPEeMEHHBIMU U €ro rpaduk. Pemienue cucrem AByx
JIMHEMHBIX YpaBHEHMM C JAByMs IepeMeHHbIMU. Pemenue cucreM AByX



YpPaBHEHUHM, OJHO M3 KOTOPBIX JMHEWHOE, a JpPyroe — BTOPOM CTEIEHHU.
['paduaeckas maTEpIIpETAIIAS CUCTEMBI YPABHEHHH C IBYMS ITEPEMEHHBIMHU.

Pelienre TeKCTOBBIX 3a7a4 anreOpandeckuM CriocoOoM.

UucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne JIMHENHBIX HEPABEHCTB C OJHOM IepeMeHHOU. Pemenue cucrem
JVHEWHBIX HEPABEHCTB C OJHOM mnepeMeHHON. KBajapaTHble HepaBEHCTBA.
I'padugeckass wHTEpHpeTamusi HEPABEHCTB M CHCTEM HEPABEHCTB C JIBYMS
[IEPEMEHHBIMU.

DOYyHKIUU

KBagpatuunas ¢ynkuus, e€ rpadux u cpoiictBa. [lapabosna, KoopauHaThI
BEPIIMHBI 11apabOoJIbl, 0Ch CAMMETPHUH Mapa0OJIbI.

Ipadukn Gpyrxmmit: y = kx, y =kx + b, y = k/x,y=x2,y=x3,y=x, Y
= |X| , u uX cBO¥CTBA.

YucaoBble M0OCJI€10BATEILHOCTH U MPOrPecCHH

[ToHsiTHE 4YKMCIOBOM MOCIENOBATEIBHOCTH. 3aJaHHUE IOCIEI0BATEILHOCTH
peKyppeHTHOH (opmynoi u popmysoil N-ro yieHa.

Apudmernueckass u reomerpuueckas nporpeccuu. @opmysisl N-ro 4ieHa
apu(pMETHIECKON U TEOMETPUUECKOM MPOTPECCHid, CyMMbI MEPBIX N YJICHOB.

N3o00pakeHne 4ieHOB apu(METHUECKOW M TeOMETPHUYECKOM Mporpeccuit
TOYKaMH HAa KOOPJMHATHOM IUIOCKOCTHU. JIMHEWHBIN U 3KCTIOHCHIIUAIBHBIN POCT.
CI10HBIE TPOLICHTBHI.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI
YYEBHOI'O KYPCA <«AJII'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JINYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE Pe3yJbTaThl OCBOCHHUS MPOrpaMMbl Y4eOHOTO Kypca
«Anredpa» XxapaKkTepus3yroTCs:

1) maTpuoTnyeckoe BOCIMTAHHE:

MPOSIBJIEHUEM HHTEPECA K MPOLUIOMY M HACTOSIIEMY POCCHUUCKOU
MAaTEMATUKH, L[IEHHOCTHBIM OTHOLICHUEM K JOCTHXKECHUSAM  POCCHUCKUX
MAaTEMATUKOB U POCCHMCKOM MAaT€MaTUYECKOM IIKOJIBI, K MCIOJb30BAHUIO ITUX
JTOCTIKCHUM B IPYTUX HayKaX W MPUKIAAHBIX cepax;

2) rpaskaaHCKoe U 1YXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:



TOTOBHOCTBIO K BBIIOJIHEHUIO 00513aHHOCTEN Tpa)KAaHUHA U peaJu3aliy €ro
npaB, NPEICTABICHHEM O MAaTeMaTUYeCKUX OCHOBaX (HYHKIIMOHHPOBAHHUS
Pa3IMYHBIX CTPYKTYP, SIBJICHUM, IPOLENYp IPakIaHCKOIro 00IIecTBa (Halpumep,
BBIOOPBI, ONPOCHI), TOTOBHOCTBIO K OOCYKIACHHUIO STUYECKUX MPOOJIEM, CBA3aHHBIX
C NPAKTUYECKUM IPUMEHEHHEM JOCTH)KCHUM HAayKH, OCO3HAaHHMEM Ba)XHOCTHU
MOPAJILHO-3THYECKHUX ITPUHIUIIOB B ACSATEIBHOCTH YUYEHOTO;

3) TpyaoBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha AaKTHMBHOE Yy4YacTHE€ B PEIICHUH NPAKTUYECKUX 3adad
MaTeMaTUYECKOM HaIpPaBJIE€HHOCTH, OCO3HAHHWEM Ba)XHOCTU MAaTEeMaTHYECKOro
oOpa3oBaHMsI Ha MPOTSHKEHUHM BCEW KU3HU JJISl YCIEHIHOM Npo¢ecCHOHAIbHOU
JESTEIbBHOCTU M Pa3BUTUEM HEOOXOIMMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM H
OCTPOEHUEM MHIUBUAYAIbHON TPACKTOPUH 00pa30BaHMsI U KU3HEHHBIX IIAHOB
C Y4ETOM JIMYHBIX UHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOEe BOCIIMTAHUE:

CHOCOOHOCTBIO K HOMOIMOHAIIBHOMY U  3CTETUYECKOMY BOCHPHITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJad, PEIICHHH, PacCyKICHUW, YMEHUIO BHJIETb
MaTeMaTU4YeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 O3HAHMSA

OpUEHTalMeld B JEATEIbHOCTM HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
IpEeICTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHI YEJIOBEKA, IPUPObI U
oOl1ecTBa, MOHMMAaHUEM MAaTEMaTUYECKOM HayKH Kak cdepbl YenoBeuecKon
NEeSATEIbHOCTH, 3TANOB €€ Pa3BUTH M 3HAYUMOCTH JJI Pa3BUTHUS LUBUIIM3ALINH,
OBJIAJICHUEM SI3bIKOM MATEMaTHKU U MaTeMaTHYECKON KyJIbTYpOi KaK CpeICTBOM
MO3HAHUS MHpPA, OBJAJCHHEM MPOCTEUIIMMHU HABBIKAMHM HCCIEI0BATEIbCKOU
NEeSATENbHOCTH;

6) ¢usuyeckoe BocnuTaHue, (POPMHUPOBAHHE KYJIbTYPbI 310POBbS H
3MOLMOHAJIBHOIO 0J1ArONOJyYHUs:

TOTOBHOCTBIO MPUMEHSATh MaTEMaTHYECKHWE 3HAHUS B MHTEpPECax CBOETO
3I0pOBbsl, BEIEHMS] 3J0pPOBOr0  00pa3a KU3HM (30pOBOE  MHUTaHHUE,
COQIAaHCUPOBAHHBIM pEXUM 3aHATUA W OTIbIXa, peryispHas (Qunveckas
aKTUBHOCTH), COPMHUPOBAHHOCTHIO HaBblKa pedIeKCHH, MPU3HAHUEM CBOETO
IpaBa Ha OIKUOKY M TaKOT0 e MpaBa APYroro 4yeaoBeKa;

7) 3K0JIOrHYeCcKoe BOCIIUTAHUE:

OpHEHTAalMEl Ha MPUMEHEHNE MaTEMAaTUYECKUX 3HAHUM JUJISl peLeHUs 3a1a4
B 00JacTH COXPaHHOCTH OKpY’Kalolled Cpefbl, IUIAHUPOBAHUSA MOCTYIKOB H



OLICHKH WX BO3MOXKHBIX TOCJEACTBUN AJISi OKPYKAIOIMIEH Cpellbl, OCO3HAHHUEM
r7100aTpHOTO XapaKTepa SKOJOTUYECKUX MPOOJIeM U MyTel X peleHus;

8) apanTanusa K U3MEHSIOMIUMCH YCJIOBHSAM COLUAIBHONW U MPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBHUSIX HEONPEIECIEHHOCTH, MOBBILIEHUIO
YPOBHS CBOE€H KOMIIETEHTHOCTH YepPe3 MPAKTUUECKYIO AESITENbHOCTD, B TOM YHCIIE
YMEHHE YUYHUTHCS Yy APYTUX JtoJed, MpuoOpeTaTb B COBMECTHOM MEATEIbHOCTH
HOBBIC 3HAHUS1, HABBIKK U KOMIIETEHIIMH U3 OMbITA APYTHUX;

HEOOXOUMOCTBbIO B (POPMUPOBAHWU HOBBIX 3HAHHW, B TOM YHCIE
(GopMyIUpOBATh UIEU, IOHATHUS, TUIIOTE3bI 00 0OBEKTAX U SBJICHUIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAEPUIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEW, IUIAaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBAaTh CTPECCOBYIO CHUTYalUlO, BOCIPUHUMATb
CTPECCOBYIO CHUTYallMI0 KaK BBI3OB, TPEOYIOIMUNA KOHTPMEpP, KOPPEKTHPOBATH
NPUHUMAEMbIE PEIICHUs M JEeHCTBUSA, (POPMYIUPOBATH M OICHUBATh PUCKU H
MOCJIENICTBUSL, POPMUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIbTATHI

ITo3HaBaTe/ibHbIEC YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHS

ba3oBble 1ornyeckue AecTBUA:

e BBIBIIITH U XapaKTEPU30BaTh CYIIIECTBCHHBIE MPU3HAKNA MAaTEMaTHIECKUX
00BEKTOB, TOHATHH, OTHOIICHHH MEXIy IMOHATHIMH, (OPMYIUPOBATH
oTpenencHUs] TIOHATHHA, YCTaHABJIMBATh CYIICCTBCHHBIA IPU3HAK
Kiaccu(pukanyuyu, OCHOBaHUA JJi1 OOOOIIECHUS] W CPaBHEHHS, KPUTECPUHU
MIPOBOJIMMOTO aHAJTN3a;

e BOCIPUHUMATH, (OPMYIHPOBATH M MPeoOPa30OBBIBATH  CYXICHUS:
YTBEPAHUTEIbHbIE W OTPHUIIATEIbHBIC, CAMHUYHBIC, YACTHBIE U OOIIHeE,
YCIIOBHEIE;

e BBIABISITH MAaTEMaTUYECKHE  3aKOHOMEPHOCTH, B3aWMOCBSI3U M
npoTtuBopeursi B (akTaxX, MAaHHBIX, HAONIONCHHUSIX W YTBEPKICHUSX,
mpeayiaraTh  KpUTEpUHM  JUIsl  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYMH;

e JIeTIaTh BBIBOJBI C HCIIOJIH30BAHMEM 3aKOHOB JIOTUKH, ACTYKTHBHBIX H
WHIYKTUBHBIX YMO3AKITIOUCHUH, YMO3AKITFOUCHHH 10 aHAJIOTHH;

e pa3zOupaTh I0Ka3aTENbCTBA MATEMATHUECKUX YTBEPKIECHUH (TIPSMBIE U OT
IPOTHUBHOI0), MPOBOAUTH CAMOCTOSITEILHO HECJIOXKHBIE JTI0Ka3aTelIbCTBa



MaTeMaTH4ecKnX (DaKTOB, BBICTPAWBATh APTYMEHTAIMIO, IPHBOJIUTH
MIPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpaTh CIOCOO pelieHus yuyeOHOM 3amaud (CpaBHUBATh HECKOJIBKO
BApHAHTOB pEIICHUs, BBHIOMpPATh HaWOoJee MOAXOMANINA C y4ETOM
CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTCPHUEB).

Ba3oBnle ucciieqoBarTe/LCKHe 1eiCTBUSA:

HCIIOJIB30BaTh BOIPOCHI KaK UCCIEN0BATENbCKUI NHCTPYMEHT NTO3HAHUSA,
GopMynupOBaTh BOMPOCHI, (PUKCHUPYIOIIME MPOTUBOpEUHE, Mpodiemy,
CaMOCTOSITEJIbHO YCTaHaBIMBATh HCKOMOE W JAaHHOE, (OpMUPOBATH
TUIIOTE3Y, ApTYMEHTHPOBATh CBOKO NO3ULINIO0, MHEHHE;

OPOBOJUTE II0 CAaMOCTOSTEIBHO COCTABJICHHOMY IUIAHY HECJIOKHBIN
HKCIIEPUMEHT,  HEOOJIBIIOE  MCCIENOBAaHWE [0  YCTAHOBJICHMIO
OCOOEHHOCTEN MaTeMaTH4eCKOro OOBEKTa, 3aBUCUMOCTEH OOBEKTOB
MEXK]ly COOOM;

CaMOCTOATENbHO (OPMYIUPOBATH 0OOOIIIEHHS U BHIBOJIBI MO PE3YJIbTaTaM
MPOBEAEHHOTO HAOJIIOICHMSI, UCCIIEI0BAHUS, OLICHUBATh TOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IIECHUII;

IPOTrHO3UPOBAaTh BO3MOYKHOE Pa3BUTHE IpOIECCa, a TAKXKE BBIIBUTATh
IPEAIIOIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBHUSX.

Pabora ¢ nndopmanmueii:

BBISIBIIATh HEJOCTATOYHOCTh W M30BITOYHOCTh WH(OpPMAIUH, TaHHBIX,
HEOOXOAMMBIX JIJTS PEIICHHMS 3aa4H,

BBIOMpATh, AHATU3UPOBATH, CUCTEMATU3UPOBATH W HWHTEPIPETUPOBATH
WH()OPMAITHIO PAa3TUIHBIX BUIOB ¥ (JOPM MIPEICTABICHHUSI,

BBIOMpPATh (POpMy TpeacTaBieHUs HH(POpPMAIMU W WIUIIOCTPUPOBATH
peraemMbie 3a/ladyd CXeMaMH, JuarpaMMaM#, WHOW rpadukod M HX
KOMOMHAIIUSIMU;

OIICHMBATh HAAEKHOCTh MHPOPMAIMHA TI0 KPUTEPHUSAM, MPEII0KEHHBIM
YUUTEIIEM WM CPOPMYITUPOBAHHBIM CaMOCTOSTEIBHO.

KoMMyHuKaTHBHBIC YHHMBEpPCAJIbHbIE y4eOHbIe JeHCTBUS:

BOCHIPUHUMATh U (OpMYyIUpOBaTh CYXKIEHUS B COOTBETCTBUM C
YCIIOBUSIMU U LEJSIMU OOILIEHUS, ICHO, TOYHO, TPaMOTHO BBIPaXKaTh CBOIO
TOYKY 3PEHHS B YCTHBIX M IMCBMEHHBIX TEKCTaX, JaBaTh IMOSICHEHUS IO
XONly pelIeHus 3a1a41, KOMMEHTUPOBATh NOJIYYEHHBIN PE3YIIbTAT;

B X0JI€ 00CYX/1eHUs 3a7jaBaTh BOIIPOCHI IO CYILIECTBY 00CYK1a€MOM TEMBI,
po0JIeMBbI, pelIaeMoi 3a/1a4u, BbICKa3bIBaTh UJI€U, HALIEJIEHHbIE Ha TIOUCK



pElIeHUs, COIOCTAaBIATh CBOM CYXKACHUS C CYXICHUSAMU JAPYTHX
YYaCTHUKOB JUaIora, 0OHApYXUBATh PAa3IUYUe U CXOJACTBO MO3UIIHI, B
KOpPEKTHOU popme popMyIrpoBaTh pa3HOIIACUsl, CBOU BO3PAKEHUS;
OPEICTaBIATh  pe3yjbTaTbl  pEIICHUs  3aJayd, JKCIEPHUMEHTA,
UCCIIEJIOBaHUs,  IPOEKTa, CaMOCTOSITEJIbBHO  BbIOMpaTh  Qopmar
BBICTYIUIEHHUS C YYETOM 3a]1a4 NPE3EHTAMN U OCOOEHHOCTEN ayIUTOPHH;
MMOHUMAaTh M  HCHOJB30BaThb  INPEUMYIIECTBA  KOMAHAHOW U
WHANBUAYAIbHON pabOThl MPH pPEIICHUH YYEOHBIX MaTeMaTHUYECKHUX
3a1ad4;

IPUHUMATB LIEJIb COBMECTHOM AEATEIbHOCTH, IIJIAHUPOBATH OPTraHU3ALMIO
COBMECTHON paboThl, paclnpeaessTh BUAbBI padOT, JI0roBapUBaThCH,
00CyKIaTh MPOLIECC U Pe3yNbTaT padoThl, 00001IaTh MHEHUS! HECKOIBKUX
JIIOJICH;

y4acTBOBaTh B TpPyHHoBBIX (opmax padoThl (00CyxkJaeHus, OOMEH
MHEHHUSIMH, MO3TOBBIE HITYPMbl M JAPYTHE), BBIIOJHITH CBOK 4YacTh
pabOThI ¥ KOOPIUHUPOBATH CBOU JIEUCTBHS C APYTUMU YWICHAMH KOMaH/IbI,
OLICHMBATh KAa4€CTBO CBOETr0 BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHSIM,
c(OpMyJIMPOBAHHBIM YYaCTHUKaAMH B3aUMOIEHCTBUS.

PeryasiTuBHbIC YHUBeEpCAJIbHbIEC YUeOHbIE 1eiicCTBUS
Camoopranusanus:

CaMOCTOSTENIbHO COCTaBIISATh IUIAH, AITOPUTM PEIICHMS 3a7auu (MM €ro
4acTh), BEIOMpPATh CIOCOO pEIICHHs ¢ YYETOM MMEIOIIHUXCS PECYPCOB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBAaTb MU KOPPEKTUPOBATH
BAPUAHTHI pEIEHUN C Y4ETOM HOBOM MH(MOpMAIUK.

CaMOKOHTpOJII), AMOIUOHAJIBHBbIN HHTE/JIEKT:

BIIAJICTh CIIOCOOAMH  CaMOIIPOBEPKH, CAMOKOHTPOJISI TMpoliecca H
pe3yJibTaTa peluIeHUsI MAaTEMATHYECKOMN 3a/1a4H;

NPEIBUACTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPH PEUICHUHU
3a7a4d, BHOCUTHb KOPPEKTHBBI B [ESITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENIHCTB, HANWICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3yJIbTaTa ACATECIBHOCTH MOCTABJICHHOMN LIEIU
Y YCJIOBUSIM, OOBSICHATD IPUYUHBI IOCTHYKCHUS WIJIM HETOCTHUKEHUS TIEITH,
HaxXOJIUTh ONMMOKY, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



HPEAMETHBIE PE3YJIBTATBI

K koHumy oOyueHus B 7 kJjacce 0oO0ydaromMiicss MOMYYHUT CIEAYOLINE
MIPEAMETHBIE PE3YJIBTATHI:

Yucia 4 BbIYHCIEHUS

BrimonusTe, coderas yCTHbIE W MHCbMEHHBIE NMPUEMBI, apu(MeTHUECKUE
JEUCTBUS C palliOHAIbHBIMU YHCIaMH.

HaxoauTh 3HaueHUs 4MCIOBBIX BBIPAXKEHUMN, MPUMEHATh PAa3HOOOpa3HbIE
CHOoCOObI U MPUEMBI BBIYMCIICHUS 3HAUEHUHN POOHBIX BBIPAKEHUH, COAEPIKALIUX
OOBIKHOBEHHBIE U JIECATUUHBIE IPOOH.

[lepexoauTh OT OJHOUM (POPMBI 3alKUCH YUCEN K Apyroi (mpeoOpa3oBbIBAThH
JNECATUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B
YaCTHOCTU B O€CKOHEYHYIO JECATUYHYIO IPOOB).

CpaBHUBaTh U YHIOPSAJOYMBATH PALIMOHAJIBHBIE YUCIIA.

OKpyriiTh yucia.

BbINOMHATE NPUKUAKY U OLIEHKY pe3yJIbTaTa BIYMCIECHUH, OLIEHKY 3HAUEHU I
YHCIIOBBIX BBIPQKCHUU. BBIMOIHATH NEHCTBUS CO CTEMEHSIMH C HATypaJlbHbIMU
MOKa3aTeNIIMH.

[IpuMmeHsITh TNpPU3HAKK  JCIUMOCTH, pa3OKEHHE HAa  MHOXXHUTEIH
HATypaJIbHBIX YHCEI.

Pemarbh mpakTHKO-OPUEHTUPOBAHHBIE 3a/layM, CBSA3aHHBIE C OTHOILEHUEM
BEJIMYMH, MPONOPILHOHAIBHOCTHIO BEJIWYHMH, IMPOLIEHTAMH, HHTEPIPETUPOBATH
pe3yNbTaThl PELIEHUs 3a/1a4 ¢ y4ETOM OTpaHUUYEHUI, CBA3aHHBIX CO CBOMCTBaMHU
paccMaTprUBaeMbIX OOBEKTOB.

AJire0panvecKue BbIPaKeHUs!

Hcnonb3oBath anreOpandyeckyro TEPMUHOJIOTUIO U CUMBOJIUKY, IPUMEHSTh
e€ B mpoliecce OCBOCHUS yueOHOro MaTepuarna.

HaxonuTs 3HadeHHss OyKBEHHBIX BBIPDOKEHUN TPH 3aJaHHBIX 3HAYCHUAX
NEPEMEHHBIX.

BoimonusaTe  mpeoOpa3oBaHMsl  LEJNOrO  BBIPAKEHHS B MHOTOWIEH
MIPUBEJICHUEM TTOJIOOHBIX CJIAraéMbIX, PACKPBITUEM CKOOOK.

BbBINONHATE YMHOXKEHHE OJHOWIEHa Ha MHOTOYWIEH W MHOIOuYJieHa Ha
MHOTOUJIEH, IPUMEHSTH (POPMYJIbI KBaJipaTa CyMMBI U KBaJipaTa pa3HOCTH.

OcyliecTBIATh Pa3I0KEHUE MHOIOWIEHOB HA MHOXHUTEIU C MOMOIIBIO
BBIHECEHHS 32 CKOOKM OOIIEro MHOXHTENs, TPYHIUPOBKU CIAracMblX,
NpUMEHEHUs (HOPMYI COKPAILIEHHOTO YMHOKEHUSI.



[IpuMeHsATh MpeoOpa3oBaHUsl MHOTOWIECHOB JIJIsl PEIICHHS] Pa3JIMYHbIX 3a1a4
U3 MaTEeMaTHKU, CMEXHBIX IIPEIMETOB, U3 PEATbHOU MPAKTHUKHU.

Hcnonp30BaTh CBOMCTBA CTENEHEN C HATYypaJbHBIMHM IOKA3aTEISIMHU IS
npeoOpa3zoBaHusl BHIPAKECHHM.

YpaBHeHUS U HEPABEHCTBA

Pemars MHENHBIE YpaBHEHUS C OJHOM IMEPEMEHHOW, MPUMEHSA MpaBUiIa
nepexoja OT UICXOAHOTO YpaBHEHUS K paBHOCWIBHOMY emy. IIpoBepsTh, sBiIsgeTCS
JIY YHUCIIO KOPHEM YPaBHEHUS.

[IpumensTh rpaduueckrie METO/IbI PU PELIEHUH JIMHEWHBIX YPABHEHUHN U X
CUCTEM.

[lonbGupars npuMmepsl Map 4YHUCEN, SBISIOIIUXCS PELICHUEM JHMHEWHOTO
YPaBHEHUS C ABYMsI IEPEMEHHBIMU.

Crpouth B KOOPAMHATHOM IUIOCKOCTH TpaduK JUHEHHOro YypaBHEHHS C
JIBYMSl MEPEMEHHBIMHU, MOJb3YACHh TpaHKOM, MPUBOAUTH MPUMEPHI PEIICHUS
YpaBHEHUS.

Pemate cuctemsbl ABYX JIMHEWHBIX YPABHEHUH C ABYMS IEPEMEHHBIMU, B TOM
qucie rpauuecKu.

CocTraBisATh M pelIaTh JIMHEWHOE YPAaBHEHHE WJIH CHUCTEMY JIMHEMHBIX
YPaBHEHUI 1O YCJIOBHUIO 33Jadd, WHTEPIPETHPOBATH B COOTBETCTBHH C
KOHTEKCTOM 33]1a4¥ TIOJly4YE€HHBIN Pe3yJIbTar.

DOyHKIUU

N300paxaTh Ha KOOPAWHATHOM TMpPSMOM TOYKH, COOTBETCTBYIOIIKE
3alaHHBIM KOOpJAMHATaM, JIy4d, OTPE3KH, WHTEPBaJbl, 3alMCHIBATh YUCIIOBBIC
MIPOMEKYTKH Ha aareOpanvdeckoMm si3bIKe.

OtMeuaTh B KOOPAMHATHOM IJIOCKOCTH TOYKHU IO 3aJaHHBIM KOOpPJIWHATaM,
cTpouTh rpaduku TUHEHHBIX GyHKIUNA. CTpouTh Tpaduk GyHKINU y = [X|.

OnuceiBaTh € TOMOMIIbIO (PYHKIMHA HM3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BpPEMsI, pacCTOSHUE, II€HAa, KOJUYECTBO, CTOMMOCT,
POU3BOUTEILHOCTD, BpeMsi, 00BEM padOTHI.

Haxonuthb 3HaueHune PyHKIIMU 1O 3HAYEHUIO €€ apryMeHTa.

[Tonumats rpaduueckuii cnocoO MPeCTaBICHUS U aHaliv3a WHQpOpMaIlny,
U3BIIEKATh U HUHTEPIIPETUPOBATH HH(POPMAIUIO U3 IPahUKOB peabHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.



K xoniy oOydenmss B 8 kijacce oOyYaronIuiics TMOMYYUT CICAYIOIINAC
MPEIMETHBIE PE3YJIbTATHI:

Yucia 1 BBIYUCICHUA

Hcnonp30BaTh HayaldbHBIE MPEICTABICHUS O MHOYKECTBE JIEMCTBUTEIBHBIX
YuCeN JJIsl CPAaBHEHM S, OKPYTJICHUS U BBIYMCIICHUN, U300paXkaTh ACHCTBUTEIbHBIC
YyCa TOYKaMU Ha KOOPJAUHATHOW MPSAMOM.

[IpuMeHATh TOHATHE apU(PMETHIECKOTO KBAAPATHOTO KOPHS, HAXOIUTh
KBaJpaTHBIE KOPHH, UCIOJIB3YS MPU HEOOXOIUMOCTH KaJbKYJISATOP, BBITOIHATH
peoOpa3oBaHMsl BBIPAXKEHUN, COJEPXKAIIUX KBaJpaTHbIE KOPHHU, HCIOIL3YS
CBOMCTBA KOPHEM.

Hcrnonb3oBath 3anUCcH OOJBIIMX U MAJIbIX YUCE C TIOMOIIBIO IECATUYHBIX
npoOeii u creneHelt uucna 10.

AJire0panvecKue BbIPAKEeHUs

[IpyumMeHATP NOHSATHE CTENEHW C LEJIbIM IOKA3aTEelIEM, BBIIOIHATD
peoOpa3oBaHusl BEIPAXKEHUHN, COIEPIKAILIUX CTEIEHH C LIEJIbIM IMOKa3aTelIeM.

BBINOMHATH TOXKIAECTBEHHBIE MPEOOPA30BAHUS PALIMOHAIIBHBIX BBIPAKEHUIN
Ha OCHOBE MPaBWI ICUCTBUN HAJl MHOTOWICHAMH U alre0pandyecKuMu JpoOsMHu.

PacknanpiBaTh KBaJpaTHBIM TPEXWICH HA MHOKUTEIIH.

[TpumensaTs mpeoOpa3zoBaHus BIPAKEHUH ISl PEIICHUS Pa3IMYHbIX 337124 U3
MaTeMaTUKH, CMEXHBIX MTPEIMETOB, U3 PEAIbHON MPAKTUKH.

YpaBHeHMs U HEPABEHCTBA

PemaTte nuHeHbIE, KBaApaTHbIE YPABHEHUSI U PAILIMOHAJIbHBIE YPABHEHHS,
CBOJISIIIIMECS K HUM, CUCTEMBI JBYX YPABHEHUH C IByMS IEPEMEHHBIMU.

[IpoBOAMTE MpOCTENIINE UCCIIETOBAHUS YPABHEHUM U CUCTEM YPABHEHUN, B
TOM YHCJIE C TPUMEHEHNEM TpauecKuX MpeacTaBiIeHni (yCTaHABIUBATh, UMEET
JI1 YPAaBHEHHE WJIM CHUCTEMA YPABHEHUW PEIICHUS, €CIIM UMEET, TO CKOJBKO, U
npouee).

ITepexoauTh OT ciaoBecHOM (DOPMYITMPOBKM 3aaud K €€ anredpandeckoi
MOJIEIA C TIOMOIIBK) COCTAaBJICHUSI YPABHECHUSI WJIM CHCTEMBl YpPaBHEHU,
WHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 33/laud  MOJIYYEHHBIN
pe3yJIbTAT.

[IpuMeHsTh CBOWCTBA YHWCIOBBIX HEPABEHCTB IS CPABHEHHUSI, OLCHKH,
pelIaTh JUHENHBIE HEPABEHCTBA C OJHOW NEPEMEHHOW M MX CHUCTEMBI, J1aBaTh
rpaguUecKyr0 WILTIOCTPAIIMI0O MHOXKECTBA PEIICHUH HEPABEHCTBA, CUCTEMBI
HEPABEHCTB.



DOyHKIUU

[ToruMaTh U UCMOIH30BaTh (PYHKITMOHAIBHBIC TTOHATUS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKUE 0003HAYCHMSI), ONPEACIIATh 3HAYCHHE (PYHKIMH TI0 3HAYCHHUIO
apryMeHTa, ONPeIeTIsATh CBOWCTBA (DYHKITUH TIO €€ TpaduKy.

Ctpouts rpadvKu dIeMEHTApHBIX (PYHKIMIA BHJIA:

y =k/x, y =x2, y = x3,y = x|, y = VX, OIHCBIBaTb CBOIICTBA YHCIOBOIL
byHKIIMA 110 €€ TpaduKy.

K konmy oOydenHus B 9 kjacce oOydaromuiicsi MOTYyYUT CIEAYIOIIUE
IIPEAMETHBIE PE3YIIbTATHI:

Yucaa 1 BBIYUCTCHUSA

CpaBHUBATH U YNOPSAIOYUBATH PALIMOHAIIBHBIE U UPPALlMOHAIBHBIE YUCIIA.

BoinonaaTe  apudmeTndeckue ACHCTBUS C PAIlMOHAIBHBIMU YHCIIAMH,
coyeras YCTHbIE M TIMCbMCHHBIE TIPUEMBI, BBINOJHATH BBIUUCIEHUS C
MppalroOHaIbHBIMU YUCIIAMH.

Haxonute 3HaueHHWsT CTENEHEN C MEIbIMUA MOKA3aTeIsIMA W KOPHEH,
BBIYUCIISITh 3HAYEHHS] YUCIIOBBIX BBIPAKCHUM.

OKpyrJisiTh JEHWCTBUTENBHBIE YKCIA, BBIMNOJHATH NPUKUIKY pe3yJsibTaTra
BBIUNCIICHUH, OLICHKY YUCJIOBBIX BBIPAKCHUM.

YpaBHeHUS U HEPABEHCTBA

PemaTe nuHENHbIE W KBagpaTHBIC YPAaBHEHHUS, YPABHEHUS, CBOASIIUECS K
HUM, IPOCTEHIIINE TPOOHO-pAllMOHANIbHBIC YPABHEHUS.

Pemars cucrembl AByX JMHEWHBIX YPAaBHEHUH C ABYMS NEPEMEHHBIMHA M
CHUCTEMBI JIBYX YPaBHEHUM, B KOTOPBIX OJIHO YPABHEHUE HE SIBJISETCS JIMHECUHBIM.

Pemare TekcTOBBIC 3amaunM anredOpanueckKuM CIIOCOOOM C TMOMOIIBIO
COCTAaBJIEHUSI YPABHEHUS WJIA CUCTEMBI JIByX YPABHEHHUU C ABYMs ITIEPEMEHHBIMU.

IIpoBOAUTE MpPOCTENIIINE UCCIIEN0BAHUS YPABHEHUN U CUCTEM YPABHEHUM, B
TOM YHCJIE€ C TPUMEHEHUEM I'paUUECKUX MPECTABICHUH (YCTaHABINBATh, UMEET
JY ypaBHEHHE WM CHCTEMA YPAaBHEHUW PEUICHUs, €CIIM UMEET, TO CKOJIBKO, H
nmpouee).

Pemrats nuHelHbIEe HEpaBEHCTBA, KBAJIpaTHBIC HEPABEHCTBa, M300pakaTh
pElLICHUE HEPABEHCTB HA YMCJIOBOM MPSIMOM, 3aMKUCHIBATh PELUIEHHUE C MOMOIIBIO
CHMBOJIOB.

Pemate cucremMbl JMHEMHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOUAIOIIME KBAJpPAaTHOE HEPABEHCTBO, H300pa)kaTh pEIICHWE CHCTEMBI
HEPABEHCTB HA YMCJIOBOM MPSIMOM, 3aMUCBHIBATh PEUIEHUE C IOMOIIBI0 CUMBOJIOB.



Hcnonbs30BaTh HEPABEHCTBA MPU PEILICHUH PA3IUYHBIX 3a/a4.

DOyHKIUU

Pacno3naBaTh (yHKIMM H3ydeHHbIX BHUJOB. [loka3biBaTh CXeMaTH4ECKH
pacrooKeH!ue Ha KOOPAHMHATHOH IIOCKOCTH rpadukoB GyHKui Buna: y = kx, y
=kx+b,y=k/x,y=ax2 +bx +c,y=x3,y=1x, y = |X|, B 3aBHCUMOCTH OT
3HaYeHUH K0d(hPUIIMEHTOB, ONUCHIBATH CBOMCTBA (PYHKIIMH.

Crtpouts U U300pakaTh CXeMaTUYECKU TpadUKu KBAaIPATUYHBIX (YHKIHH,
OTHCHIBATh CBOWCTBA KBaIPAaTUUHBIX (DYHKIUI MO UX rpadukam.

Pacno3naBaTh kBagpaTuyHyt0 (YHKLIHIO IO (GOpMYIie, MPUBOIUTH PUMEPHI
KBaJIpaTUYHBIX QYHKIUI U3 peanbHON KU3HU, (PU3UKU, TEOMETPHUU.

Yucii0BbIE NOCTIEA0BATEILHOCTH M IIPOTPEeCCHHU

Pacnio3HaBaTh apu(pMETHUECKYI0O M TE€OMETPUYECKYIO IPOrPECCUU MpH
pa3HbIX COCO0aX 3a7aHMsl.

BBINONHAT BBIYMCIEHHS C HKCHOJB30BaHMEM (POPMYJI N-r0 YiIEHA
apu(PpMETUIECKON U T€OMETPUUECKON MPOrpeccuii, CyMMbI IEPBBIX N YJICHOB.

N300paxaTh wi€HBl MOCIEAOBATEIIBHOCTH TOYKAMH Ha KOOPAMHATHOM
MIJIOCKOCTH.

Pemate 3a1aun, CBSI3aHHBIE C YHMCIOBBIMH IIOCJIEN0BATEIBHOCTIMU, B TOM
quClie 3a7]a4i U3 PeasibHOM JKU3HHU (C MCIIOJIb30BAHUEM KaJIbKYJISTOPA, LU(PPOBBIX
TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
HanmenoBanme | KonuvecTBo yacoB
Ne pa3aesioB u deKkTpoHHbIe (LM (POBbLIE)
KoHnTpoJbHbie
n/m| Tem Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI
NPOrpamMMbl
Breipaxenusi,
1 TOXK/IECTRA, 21 1 bubnunorexa LIOK
YpaBHEHHSL. https://m.edsoo.ru/7f415b90
bubnunoreka LIOK
2 o 12 1
YHIHHH https://m.edsoo.ru/7f415b90
3 }(I::: He:):b;bIM 13 1 bubmiorexa LIOK
P https://m.edsoo.ru/7f415b90
MOKa3aTelemM
bubmnoreka IIOK
4 M 1 1
HOTORICHE! 8 https://m.edsoo.ru/7f415b90
DopMyiibl bubmuoreka [JOK
5 COKpAIIIEHHOTO 17 1 https://m.edso0.ru/7f415b90
YMHOXKCHHS
Cucrembl bubmmorexa [JOK
6 JMHEHHBIX 15 1 https://m.edsoo0.ru/7f415b90
ypaBHEHUH
5 IToBTOpEeHUE U 6 bubmuoreka [IOK
00061IeHne https://m.edsoo.ru/7f415b90
OBIIEE
KOJIMYECTBO
YACOBIIO 102 6

I[TPOTPAMME




8 KVIACC

N HaumenoBanue | KoauyecTBO yacos
/' pa3aesioB u TeM deKkTpoHHbIe (LM (POBbLIE)
wn NnporpaMmmbl Beero KOHTPOJH)H oﬁpasoBaTenLHme PeCypcChI
ble padoThI
1 PannoHansHbIe 17 1 bubmmoreka [JOK
Ipoou https://m.edsoo.ru/7f417af8
9 KBajparHbie 17 1 bub6muoreka [JOK
KOPHH https://m.edsoo.ru/7f417af8
¥ paBHeHHus i Bu6moreka [{OK
3 CHCTEMBI 38 2 )
- https://m.edsoo.ru/7f417af8
bu6mmoreka IJOK
4 Heparericrea 12 1 https://m.edsoo.ru/7f417af8
bu6morexa IJOK
S Gy S 1 https://m.edsoo.ru/7f417af8
5 ICIGTEE&HB ¢ 7 1 bubmoreka [JOK
HOKA3aTeeM https://m.edsoo.ru/7f417af8
7 [ToBTOpEHUE N 5 bu6moreka [JOK
060611IeHIe https://m.edsoo.ru/7f417af8
OBIIEE
KOJIMYECTBO
YACOB I1O 102 6
ITPOTPAMME




9 KJIACC

KoaudecTBO 4acoB

N HaumeHoBaHue
; pa3aesioB u TeM dueKkTpoHHbIe (LM POBbLIE)
n/n Bcero Kourpoa
MPOrpaMMblI o0pa3oBaTejbHbIe PecypChl
padoThI
. ;ana Y BBIYHCIICHHUSI. . Bu6maorexa [{OK
CHCTBUTEIILHBIC
https://m.edsoo.ru/7f419d08
qrcia
bu6moreka [JOK
2 @ 16 1
yHIH https://m.edso0.ru/7f419d08
YpaBHeHus u

3 HEpPaBEHCTBA. 14 1 bub6mnoreka [JOK
YpaBHEHHS C OJTHOM https://m.edsoo.ru/7f419d08
MEPEMEHHOM

4 HepasencrBa ¢ 0fHOM 8 1 bubmoteka [IOK
HepeMEHHOMN https://m.edsoo.ru/7f419d08

: ¥ paBHCHHUS H y . Bu6moteka [JOK
HEPaBEHCTBA C JIBYMS

P o https://m.edsoo.ru/7f419d08
TIEPEMEHHBIMH

; HepaBeHnctBa ¢ nByms g . BubmoTeKa L[OK

IIEPEMECHHBIMU U UX
P https://m.edsoo.ru/7f419d08
CUCTEMBI

, Apudmernueckas u 5 . Bu6mioreka [[OK

TeOMETPHUUYCCKAas

P https://m.edso0.ru/7f419d08
MOCJIC/I0BATEILHOCTD
[ToBTOpEHME,

5 0600mIeHHE, 18 1 bu6moreka [JOK
cHUCTeMaTH3aLus https://m.edsoo.ru/7f419d08
3HAHUU

OBIIIEE
KOJIMYECTBO HACOB 102 7
110 ITPOIT'PAMME
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