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MNOACHUTEJBHASA 3AIIMCKA

Anrebpa SBISIETCS OJHHUM U3 OMNOPHBIX KYpPCOB OCHOBHOTO OONIEro
oOpa3oBaHMs: OHAa 00eCTIeYnBAET N3YUCHHE IPYTUX JAUCHUIUINH, KaK €CTeCTBEHHO-
HAy4YHOTO, TaK M TyMAaHUTApPHOTO LHMKIOB, €€ OCBOCHHE HEOO0XOIUMO s
MPOJI0JKEHUS 00pa30BaHus U B MOBCEIHEBHOM >ku3HU. PazButre y oOydaronmxcs
HAyYHBIX MPEJCTABICHUN O TMPOUCXONKACHUM M CYHUIHOCTH alireOpanyecKux
abcTpakiuii, cnoco0e OTpaKeHHsI MAaTEMAaTUYECKONM HAYKOW SIBICHUN M POLIECCOB
B MpUPOJE U OOIIECTBE, POJU MaTEMaTHYECKOIO MOJCIUPOBAHMS B HAYYHOM
MO3HAHUU U B MPAKTHUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
¥ KayeCTB MBIIUICHUS, HEOOXOAUMBIX JJI aJanTalid B COBPEMEHHOM LU(PPOBOM
oOmectBe. M3ydyeHue anreOpbl oOecleuynMBaeT pa3BUTHE YMEHHs HaOJ01aTh,
CpaBHHMBaTh, HAaXOAWUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBAaTh CBOM JEHCTBUSI U BBIBOJBI,
dopMynupoBath yTBep)kaeHU. OCBOEHUE Kypca anreOpbl 00ecrieunBaeT pa3BUTHE
JOTHYECKOI0 MBIIUICHUS] O0YYaroUIMXCs: OHHM HCIOJIB3YIOT JeAYKTUBHBIE U
WHIYKTUBHBIE pacCyXIeHus, 00001eHrne 1 KOHKPETH3aINIo, abcTparnpoBanue u
anajoruto. OOyuenwe  anreOpe  NpeANosiaraeT  3HAYUTENIBHBIM  O0BEM
CaMOCTOSITEJIbHOM ~ JI€ATENbHOCTH OOYyYaIolUXCsl, I03TOMY CaMOCTOSITEIbHOE
pelIeHre 3aa4 ABIISETCS peaau3anueil 1e1TeIbHOCTHOTO MPUHIIMIA 00y4YEeHHUS.

B cTpykrype mporpammbl ydueOHOro Kypca «Airedpa» naiasi OCHOBHOTO
o011ero o0pa3oBaHUs OCHOBHOE MECTO 3aHMMAIOT COJEP>KATEIbHO-METOUIECCKHIE
auHUH: «Yucaa ¥ BRIYUCICHUND), «ANTreOpandecKue BRIPAKCHUS, «YpaBHEHUS U
HepaBeHCTBa», «DyHkuum». Kaxnas u3 3THUX coaepKaTeabHO-METOAUYECKUX
JVHUHA pa3BUBAETCs Ha NPOTSHKEHUU TPEX JIET U3YUYECHUSI Kypca, B3aUMOJICHCTBYSI C
JpYyTUMHU ero JuHusIMU. B Xone wu3ydeHuss y4eOHOro Kypca OOydaronuMmcs
MPUXOJUTCS JIOTHYECKH PaCCyKIaTh, MCIOIb30BATh TEOPETUKO-MHOKECTBEHHBIH
s36IK. B CBsI3M ¢ 9TUM B mporpamMmy ydeOHOro Kypca «AnreOpa» BKIIOUEHBI
HEKOTOpbIE OCHOBBI JIOTMKM, MpPEJCTaBICHHbBIE BO BCEX OCHOBHBIX pa3jenax
MaTeMaTHYECKOro o0pa3oBaHUs M CIIOCOOCTBYIOIIUE OBJIAJICHUIO 00YUYaIOIIMMUCS
OCHOB  YHUBEpPCAJBHOTO MareMaTudeckoro s3bika. ComepkaTenbHOH U
CTPYKTYPHOM OCOOEHHOCTBIO yueOHOTO Kypca «Anredpa» SBISETCA €ro
MHTETPUPOBAHHBIN XapaKTep.

Copmepxxanne nuHMM «Yucna W BBIYUCICHUS» CIY>KUT OCHOBOWM JUIs
JaNbHENIIEr0o U3y4yeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy O0y4arouIuxcs
JIOTHYECKOr0 MBILIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIb30BATHCS aJrOpUTMaMU, a
Tak)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JAJIsi IOBCEHEBHOM
XKU3HU. Pa3BUTHE MOHATHA O YKCIIE HA YPOBHE OCHOBHOI'O OOIEro 0Opa3oBaHUs
CBSI3aHO C PAlMOHAIBHBIMH M HMPPAIMOHAIBHBIMH YHUCIaMH, (OpPMHUPOBAHUEM



NPEACTABICHU O JEHCTBUTEIHLHOM 4YHMCJE. 3aBEpIICHUE OCBOEHHUS YHCIOBOMN
JIMHUU OTHECEHO K cpeHeMy 00111eMy 00pa30BaHUIO.

CopeprkaHue IByX anreOpandecKux JUHUN — « AreOpandecKue BRIPaKCHUS
U «YpaBHEHMs] U HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO Yy OOYUaIOIIMXCA
MaTE€MaTUYEeCKOro anmnapara, HeOOXOAUMOTro JUisl PEIICHHs 3aJad MaTEeMaTHKH,
CMEXHBIX MPEAMETOB U MPAaKTUKO-OPUEHTHUPOBAHHBIX 3amad. Ha ypoBHe
OCHOBHOTO 001iero o0pa3oBaHMsl Yy4eOHBIM MaTepuan TPYIIUPYETCS BOKPYT
palMOHANBHBIX BhIpaXKEHUN. Aredpa JeMOHCTPUPYET 3HAUCHHE MATEMATHKU Kak
A3bIKa IS TOCTPOCHHS MATEMaTUYECKUX MOJENICH, ONUCAaHUS IMPOLIECCOB H
SBIIEHUN peampbHOro Mupa. B 3amaum oOydeHuss anredbpe BXOIAT TaKXKe
JanbHEIIee pa3BUTHE AJTOPUTMUYECKOIO MBIIUIEHUA, HEOOXOAUMOro, B
YaCTHOCTH, JJII OCBOEHHMS Kypca HH(OPMATUKH, U OBJaJICHUE HaBbIKAMU
JNEeNyKTUBHBIX paccyxkaeHuil. [IpeoOpa3zoBaHue cCUMBOJBHBIX (POPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXEHUsI, CIOCOOHOCTEN K MaTEMAaTUYECKOMY TBOPYECTBY.

Conepxxanue GyHKIIMOHAIBHO-Tpa)UUECKON JIMHUM HAlIEJICHO Ha MOJIyYeHHE
0Oy4arolUMHUCs 3HaHUM 0 (PYHKUHMAX Kak BaKHEWIIEH MaTeMaTH4eCKOW MOJENU
JUIsSL OTIMCAHUSL M UCCIIEIOBAHUS pPa3HOOOPa3HbIX MPOLECCOB U SIBJICHUN B MPUPOJE
u odmectBe. M3yueHne maTtepuana CHocOOCTBYET Pa3BUTHIO y OOYyYarOLIUXCS
YMEHUS UCTIOIb30BATh PA3JINYHbIE BBIPA3UTENIbHBIE CPEACTBA SI3bIKA MATEMATHKYU —
CIIOBECHBIE, CHMBOJMYECKHE, Tpauueckue, BHOCUT BKJIAaI B (OpPMHPOBAHUE
MPEACTABICHUM O POJIM MATEMATHUKHU B PA3BUTUN LIMBUIU3ALNU U KYJIbTYPBHI.

CornacHo yweObHOMYy miaHy B /-9 Kiaccax u3ydaeTcss Y4YeOHBIH Kypc
«Anrebpa», KOTOPBIM BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3lieibl COJACPMKAHMUSL:
«Uucna © BBIUKACIEHUS», «ANTEOpanyecKue BBIPAXKEHUS», «YPAaBHCHHS U
HEpaBEHCTBA», « DyHKLIMM.

Ha u3ydenue yueOHoro kypca «Anredpa» orsoautcs 306 yacoB: B 7 kiacce
— 102 ygaca (3 yaca B Henento), B 8 kimacce — 102 gaca (3 yaca B Heneno), B 9
kiacce — 102 yaca (3 yaca B Hezelo).



COJEPXAHUE OBYYEHMUAA
7 KUIIACC

Yucaa 1 BBIYUCTICHUSA

Jpobu OOBIKHOBEHHBIE M JECATUYHBIC, TIEPEXO0] OT OJHOU (POpPMBI 3amucCH
npobeit k apyroil. IloHsATMe panMOHAIBHOIO 4HCIA, 3allUCh, CpPaBHEHUE,
yIOPSA0OYMBAHUE  PALMOHAIBHBIX uucen. Apudmerndyeckue JEHCTBUS €
palOHAJIBHBIMU YKCIIaMH. Pelenne 3axad U3 peaslbHOW NPAKTUKW HA 4acTH, Ha
Jpo0Hu.

CreneHb ¢ HaTypajJbHBIM IIOKa3aTeJieM: ONpeJeleHHue, NpeoOpa3oBaHUE
BBIPQXEHUI HAa OCHOBE OIpEIEICHUs], 3aUCh 00NbIIMX yucesn. [IpouenTsl, 3anuce
IPOLEHTOB B BUJE ApoOU U JpoOU B BHUJE MPOLEHTOB. TpU OCHOBHBIE 33Jja4d Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

[IpumMeHeHNE TPU3HAKOB  JCIUMOCTH, PA3JIOKEHHE HA  MHOXKHUTEIN
HaTypaJIbHBIX YUCEIL.

PeanpHple  3aBUCHMMOCTM, B TOM 4YHCile I@psiMas W oOpaTHas
IIPOIOPLUUOHAIBHOCTH.

AuredpanvecKue BbIPAKEHUS

[IlepemeHHBIE, YUCIOBOE 3HAUYECHUE BBIPAKEHHUS C IIEpeMEHHOU. JlomycTuMble
3HauYeHUA nepeMeHHbIX. [IpecraBieHrne 3aBUCUMOCTH MEKY BEIMYMHAMU B BUJIE
dbopmybl. Beraucnenus no dopmynam. [IpeodpazoBanre OyKBEHHBIX BBIPAKECHUH,
TOKJECTBEHHO paBHbIE BBIPAKEHUS, MpaBuia MpeoOpa3oBaHUS CYMM U
MPOU3BECHUH, PABUIIA PACKPBITHS CKOOOK U NMPUBEECHUS MOJAOOHBIX ClaraeMbiX.

CBolicTBa CTENEHU C HATYPAJIbHBIM ITOKA3aTEIIEM.

OpHounensl 1 MHOrouseHbsl. Crenenb MHorouneHa. Ciio)keHue, BhIYUTaHNUE,
YMHOKEHHE MHOIOWICHOB. POpMysbl COKpAIIEHHOIO YMHOMKEHHs: KBajpar
CyMMBI W KBaapar pa3zHocTH. Dopmysa pa3HOCTH KBajapaTtoB. Pa3znoxxeHue
MHOT'OYJIEHOB Had MHOKHUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHHe, KOpPEHb YypaBHEHHUs, NpaBuja MpeoOpa3oBaHUs YypaBHEHMUS,
PaBHOCUJIBHOCTb YPaBHEHHU.

JluHenHOe ypaBHEHHE C OJHOW NEPEMEHHOM, YHWCIIO KOPHEW JIMHEMHOIO
YpaBHEHUS, pELIECHUE JIMHEWHBIX ypaBHEHUH. CoCTaBleHHE YpaBHEHUH IO
YCJIOBHIO 3a7jauu. PereHne TEKCTOBBIX 3a/1a4 C TOMOIIBIO YPAaBHEHUIA.

JIuneiiHoe ypaBHEHHUE C JABYMsI MIEpEMEHHbIMU U ero rpaduk. Cucrtema AByX
JIMHEMHBIX YPaBHEHUW C JBYMs IIEpEMEHHBIMU. PenieHue cucteM ypaBHEHHUM
crnocoboM MoACTaHOBKU. llpuMepsl pemieHus: TEKCTOBBIX 3aJad C MOMOUIbIO
CUCTEM YPaBHEHUM.

DyHKIUU



Koopaunara Touku Ha npsimoid. UncioBble MpoMeKyTKU. PaccTossHue MeXy
JBYMsI TOYUKaMU KOOPJAMHATHOM MPSIMOM.

[IpsimoyronbHas cucrema xkoopauHat, ocu OX u Oy. Alciucca U opauHaTa
TOUYKH HAa KOOPJAMHATHOM IIockocTy. [IpuMeps! rpadukos, 3a1aHHbIX GopMyIamMH.
Urenune rpadukoB peanbHbIX 3aBucuMmocted. [lonstne Qynkuuu. [padux
¢bynkun. CoiictBa ¢pyukuuii. Jluneitnas pynkuus, e€ rpaduk. ['paduk QyHkumnn
y = [x|. I'padudeckoe perieHre IUHEHWHBIX YpPaBHCHHH W CHUCTEM JIMHEHHBIX
YPaBHEHHU.

8 KJIACC

Yuciia ¥ BBIYUCICHUSA

KBanpatubiii kopeHp u3 uucia. [loHstue 00 HppalMOHAIBLHOM YHUCIE.
Jecsatnunble TpuOIMKEHUST UppalMOHAIbHBIX yucen. CBoiicTBa apupMeEeTUYECKHUX
KBaJIPAaTHBIX KOPHEW U X MPUMEHEHHE K TPEoOpa30BaHUI0 YHCIOBBIX BBIPAXKEHUN
Y BBIYHCIICHUAM. [IeiCTBUTEIBHBIE YNCIA.

CreneHsb ¢ 11eN1bIM NTOKa3aresieM U €€ cBoiicTBa. CTaHapTHas 3alKMCh YUCIA.

AuredpanvecKue BbIPAKEeHUs

KBampaTHbpiii  TpE€xwieH, pas3loKEHWE KBAJAPAaTHOrO TpEXWIEHAa Ha
MHOKHUTEIH.

Anrebpandeckast J1poob. OCHOBHOE CBOMCTBO alreOpanvyeckoil apoowu.
CrnoxxeHue, BbIUMTAHUE, YMHOXKEHHE, JEJICHHE anredpandeckux ApoOei.
ParmonanbHble BEIpaKEHUS U UX TIPe0Opa3oBaHueE.

YpaBHeHMs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyia KOpHEW KBaJpaTHOTO ypaBHEHUSI.
Teopema Buera. Pemenne ypaBHEeHUH, CBOIAIIMXCS K JIMHEWHBIM U KBaJIPAaTHBIM.
[Tpocreiimue ApoOHO-pallMOHATIbHBIE YPABHEHUS.

['padrueckas uHTEpHpeTalys YpaBHEHUN C IBYMsI IEPEMEHHBIMH U CUCTEM
JUHEWHBIX YpaBHEHHWW C JBYMs NEepeMeHHbIMH. [Ipumepsl pemeHus cucrem
HEJIMHEWHBIX YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a/1a4 aNredpanyeckuM CriocoOoM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEHCTBO C OJIHOW MEPEMEHHOM.
PaBHOCWJIBHOCTH HEPABEHCTB. JIMHEMHBICE HEPABEHCTBA C OIHOW IEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJHOM IEPEMEHHOM.

DyHKUMH

[Tonste @ynkuuu. OOnacTb OmpeneiaeHuss W MHOXECTBO 3HAUYCHUM
dbynakun. CriocoOb! 3a1anus PyHKITUH.

I'padux pynxuuu. Urenue cBoiicTtB ¢pyHkuuu no €€ rpadpuky. [Ipumepsr
rpadukoB GYHKIHMA, OTPaXKAIOIIKUX pPeabHbIE MPOIECCHI.



OyHKIMK, OMUCHIBAIOIIHNE TPAMYI0O H OOpaTHYIO MPOMOPIIMOHAILHBIC
3aBHCHMOCTH, HX rpadukn. Oyakimn Y = X2, Y = X3, y = Vx, y=|x|. [padudeckoe
pelIeHre ypaBHEHUH U CUCTEM YpaBHEHUIA.

9 KVIACC

Yucsia ¥ BBIYUCICHUSA

PannonansHble yKMCla, UppallOHAIbHBIE YUCIIA, KOHEYHbIE U OECKOHEUHbIE
JeCATUYHBIE ApoOr. MHOXKECTBO ACHUCTBUTENBHBIX YUCEN, JEHCTBUTEIbHBIC YUCIIA
KaKk OECKOHEUHBIC JAECATUYHBIE ApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEK1y MHOKECTBOM JIEUCTBUTEIBHBIX YUCEII U KOOPAUHATHOU MPSMOU.

CpaBHEHHME JIEWCTBHUTENIbHBIX 4HCEN, apU(PMETUYECKUE JIEUCTBHUS C
JEACTBUTEIbHBIMU YUCIIAMU.

Pa3mepbl OOBEKTOB OKPYXAIOLIEr0 MHPA, UIMTEIBHOCTh IPOLIECCOB B
OKPY’KaIOIIEM MHpE.

[Tpubnnk€HHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpYIJIeHHE
yucen. [Ipuknaka u onieHKa pe3ysbTaToB BEIYMCIICHUN.

YpaBHeHHs U HEPABEHCTBA

JIunelinoe ypaBHeHue. PemieHue ypaBHEHHMI, CBOASIIMXCS K JIMHEHHBIM.

KBagpaTHoe ypaBHeHue. Pemienne ypaBHEHNN, CBOMSIIMXCS K KBAaJIPAaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pemieHus ypaBHEHUN TPEThEW W YETBEPTOU
CTEIICHEH Pa3JIOKEHUEM Ha MHOXKHUTEIIH.

Pemenue npoOHO-pallMOHANIBHBIX YpaBHEHU. PereHue TEKCTOBBIX 3aaady
aNredpandyecKuM METOJIOM.

VYpaBHeHUE ¢ JBYyMSI NEPEMEHHBIMU M ero rpaduk. Pemenue cuctem AByX
JIMHEWHBIX YPABHEHU C ABYMS IIEPEMEHHBIMU. Pelienue cucrem IByX ypaBHEHUH,
OJIHO W3 KOTOPHIX JIMHEHHOE, a Jpyroe — BTOpoi creneHu. [paduueckas
UHTEpIIPETaLNs CUCTEMBI YPABHEHUN C IBYMsI IIEPEMEHHBIMU.

Perienrie TEKCTOBBIX 3a/1a4 alreOpandecKuM CIIoCOOOM.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne JIMHEMHBIX HEPABEHCTB C OJHOW IEepeMEHHOM. PemeHne cucrem
JMHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOW. KBagpaTHele HEpaBEHCTBA.
['padmyeckas uHTEpHpeTalrs HEPAaBEHCTB M CHCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMHU.

DyHKUMH

KBaapatnunas ¢yskiusa, e€ rpadguk u cBorictBa. [lapabona, koopauHaThI
BEPIIMHBI TapabOJIbl, 0Ch CAMMETPHH MTapadOJIbI.

I'padukn Gynxumit: y = kx, y = kx + b, y = k/x, y = X3,y =Vx, y = |x|  ux
CBONCTBA.

YucsioBbIe NOCTEA0BATEIBHOCTH M IIPOIPEeCCHH



[IoHsAiTHE YMCIIOBOM IOCIENOBATEIBHOCTH. 3aJaHue IOCIEA0BATEIIBHOCTH
peKkyppeHTHO (popMyoit u hopmysoi N-ro wieHa.

Apudmernueckass U reoMmerpuueckas mporpeccuu. Popmynbl N-ro WieHa
apu(pMeTHYECKON U TeOMETPUUYECKOM MPOrpeccuii, CyMMBbI MEPBBIX N UJIEHOB.

N300paxeHne 4YIE€HOB apUPMETHUECKOH W TEOMETPUYECKOW MpOTpeccHii
TOYKaMHM Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEHMHBIM M DKCHOHEHIMAJIBHBIA POCT.
CnoxHBIE TIPOLIEHTHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI
YYEBHOT'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHHS MPOrpaMMbl Yy4yeOHOTO Kypca
«Anredpa» XapakTepu3yITCs:

1) maTpuoTHYeCcKOe BOCTIMTAHHE:

MPOSIBICHUEM WHTEpeca K TMPONUIOMY H HACTOSLIEMY POCCUHCKOM
MaTeMaTUKH, [IEHHOCTHbIM OTHOIIEHMEM K  JIOCTHXKECHHSIM  POCCHMCKHX
MAaTEMATUKOB M POCCHMCKOW MaTEMAaTHYECKOM IIKOJbI, K MCIOJIb30BAHUIO 3THUX
JOCTUKEHUM B IPYTUX HayKax M MPUKIATHBIX cepax;

2) rpakIaHCKOe H TYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIMOJTHEHUIO 00SI3aHHOCTEH rpakIaHUHA U PeaIU3alluU €ro
mpaB, TPEJCTABICHUEM O MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHMPOBAHUSA
Pa3IMYHBIX CTPYKTYP, SBJICHUN, MPOIEAYpP TPaKIAHCKOTO OO0IIecTBa (HampuMmep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYXAEHUIO 3THUECKUX MPOOJIEM, CBI3aHHBIX
C TMPaKTUYECKUM MPUMEHEHHEM JIOCTHKEHUM HAyKH, OCO3HAHUEM BaXKHOCTHU
MOPaJIbHO-3THYECKUX TPUHIUIIOB B IESTEIbHOCTU YUEHOTO;

3) Tpy10BO€ BOCIIMTAHME:

YCTAHOBKOM Ha AaKTUBHOE YYacTH€ B PEHICHWU MPAKTUUYECKUX 3ajay
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHUEM BaXHOCTH MaTEMaTHYE€CKOTO
oOpa3oBaHUsS Ha TPOTSHKEHUM BCEM JKU3HU MJISl YCHENMHOW TpodeccroHaIbHOM
NESATETLHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAaHHBIM BBHIOOPOM U
MOCTPOEHUEM MHIUBUIYAIBHON TPACKTOPUH 00pPa30BaHUS M )KU3HEHHBIX IJIAHOB C
y4ETOM JIMUHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOEe BOCIIMTAHME:

CHOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETHUYECKOMY BOCHPUSITHIO
MaTEeMaTUYeCKUX OOBEKTOB, 3aJady, pEIICHUH, pPacCyX ICHUN, YMEHHUIO BUJETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOTI'0 MO3HAHUS

OpUEHTAlMe B JACATEIbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAayYHbBIX
MPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS UEJIOBEKA, MPUPOJBI U
oOIIecTBa, MOHMMAHMEM MAaTEMAaTHUYeCKOW HayKu Kak cdephl YeIoBEUeCKOn
JEATEIIbHOCTH, JTANoOB €€ Pa3BUTHS W 3HAYMMOCTH ISl Pa3BUTHS ITUBUIM3ALINH,
OBJIaJICHUEM SI3BIKOM MaTeMaTHUKU U MAaTEeMaTHYECKOW KyJIbTYypOW KakK CpPeICTBOM
MO3HAHUS MHpPA, OBJIAJICHHEM MPOCTEHIIMMU HAaBBIKAMH HCCJIEAOBATEIBCKOM
NEATEIbHOCTH;



6) ¢u3nyeckoe BocmUTaHHE, (POPMHPOBAHUE KYJIBTYPbI 310POBbSI H
IMOLMOHAJIBHOTIO 0JIAT OOy UM

TOTOBHOCTBIO TPUMEHSATh MAaTEMaTUYECKUE 3HAHHMS B HHTEpPECax CBOErO
30pOBBS, BEJIEHUS  3J0pPOBOrO0  oO0pa3a  KU3HU  (310pOBOE  IUTaHHUE,
cOamaHCHUpPOBAaHHBIA PEXUM 3aHATHH U OTABIXA, peEryispHas Qu3nyecKas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pe(IEKCHUU, MPU3HAHHUEM CBOETO
IIpaBa Ha OIIMOKY U TAKOT'0 K€ IIpaBa JIpyroro 4YeJI0BEKa;

7) 3K0JIOTHYECKOE BOCTIHTAHUE:

OpUEHTALlMEN HA MPUMEHEHUE MaTEeMAaTUYECKUX 3HAHWM JUIsl pelleHus 3a/1ad
B 00JacTH COXPAHHOCTH OKPY’XKaloLIeH cpeapl, IMJIAaHUPOBAHUS TOCTYNKOB U
OLIEHKM HX BO3MOXHBIX IIOCJIEICTBUN MJIsi OKPYXKAIOIIEH Cpelbl, OCO3HAHUEM
r1100aJpHOTO XapakTepa 3KOJOTHYECKUX MPOo0JieM U MyTel X peleHus;

8) apanTanusi K M3MEHSIOIUMCS YCJIOBHSIM COIHAJIbHOW M NMPHUPOIHOI
cpeabl:

TOTOBHOCTBIO K JCHCTBUSAM B YCIOBUSAX HEONPEIEIEHHOCTH, MOBBILIEHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4Y€pE3 MPAKTUUECKYIO IEATEIBbHOCTb, B TOM YHUCIIE
YMEHHME YUUTbCA y JPYIHX JIOAEH, IpuoOpeTaTh B COBMECTHOM NEATEIBHOCTH
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIbITA APYTHUX;

HEOOXOJAMMOCThIO B (OPMUPOBAaHMM HOBBIX 3HAHUM, B TOM YHCIIE
(bopMyaMpoBaTh UAECH, OHITHS, TUIOTE3bI 00 0OBEKTAX U SBJICHUSX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh Je(UUUTBI COOCTBEHHBIX 3HAHUA H
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYKD  CHUTYyallMl0, BOCIHPUHHUMATH
CTPECCOBYIO CHUTYallMI0O KaK BbI30B, TPEOYIOLIUHA KOHTPMEpP, KOPPEKTUPOBATH
NPUHUMAEMble pEelIeHUs] U ACHCTBUSA, (GOPMYIMpPOBATh M OLIEHUBATh PUCKH U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METANIPEJMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/IbHbIE YHUBEPCAJbHbIE YUeOHbIE 1elCTBUS

ba3oBble jornueckmne geicTBUs:

e BBIABISITh M XapaKTEPU30BaTh CYIIECTBCHHBIC MTPU3HAKK MATEMAaTHYCCKUX
OOBEKTOB, TOHATHN, OTHOIICHWW MEXIy MOHATHSAMHU, (HOPMYyITHUpOBATH
OTIpEJICICHUs] ~ MOHATUN, YCTAHABIUBATh CYIICCTBEHHBIH  MPU3HAK
KJaccu(uKayM, OCHOBAHUS JUIsi OOOOIIEHUS M CPAaBHECHMS, KPUTECPUU
MIPOBOJIMMOTO aHAJTN3a;

e BOCIPUHUMATH, (POPMYIHpPOBATH M  MPEOOPA3OBBHIBATH  CYKICHUS:
YTBEPAUTEIbHbIE W OTpPUIIATENIbHbIE, €IWHUYHBIC, YaCTHBICE M OOIIHeE,
YCIIOBHBIE;



BBIBIITH ~ MATEMAaTHMYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
OpoTUBOpeUMsl B (akTax, AAHHBIX, HAOIMIOACHUAX M YTBEPHKICHUSX,
npemjiaraTb  KpUTEPUM Ui BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYMN;

JienaTh BBIBOABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;
pa30bupath J0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKACHUN (MPSMBIE U OT
IPOTUBHOI'O), MPOBOJUTH CAMOCTOSITENIbHO HECJIOKHBIE JJOKa3aTEJIbCTBA
MaTeMaTHYeCKUX (PaKToB, BBICTpanBaTh apPTyMEHTAIMIO, MPUBOIUTH
IpPUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh crnoco0 penieHus ydyeOHOM 3agauu (CpaBHHUBATh HECKOJIBKO
BapUAaHTOB peEUIeHMs, BbBIOMpaTh HaubOosee MNOAXOASAIUNA C YUYETOM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPHUEB).

Bba3oBnle ucciaenoBarTebCKue 1eCTBYA.

WCITOJIB30BaTh BOMPOCHI KaK MCCIEAOBATEILCKUI HHCTPYMEHT MO3HAHUA,
dbopMyaMpoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUne, Mpodiemy,
CaMOCTOATENIHO YCTaHaBIIMBaTh MCKOMOE U JaHHOe, (HOpPMUPOBATH
TUTIOTE3y, apTYMEHTHPOBAThH CBOIO MTO3UIIAI0, MHCHHCE;

MPOBOJUTh IO CAMOCTOSITEILHO COCTABJIICHHOMY IIJIaHY HECJIOKHBIM
OKCIIEPUMEHT,  HEOOJBIIOE  HCCIEAOBAHME IO  YCTAHOBJICHHUIO
OCOOCHHOCTEM MaTeMaTHYECKOTO OOBEKTa, 3aBHCHMOCTEHl OOBEKTOB
MEXTy COOOiM;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIEHHS U BBIBOBI MO pe3yibTaTam
MPOBENEHHOTO HAOJIOICHUS, WCCICIOBAHUS, OIICHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IICHUII;

MIPOTHO3WPOBATh BO3MOXKHOE pa3BUTHE TPOIIECCa, a TaKKE BBIIBUTATH
MPEATNOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabora ¢ undgopmanueii:

BBISIBIIAITh HEJOCTATOYHOCTh M M30BITOYHOCTH HWH(OpMAIUu, JTaHHBIX,
HEOOXOMMBIX JIJISl PEIICHUS 3a1a4H;

BBEIOWPATh, aHAIM3UPOBATh, CHCTEMATU3UPOBATh W WHTEPIPETUPOBATH
UH(OPMAITUIO PA3TUIHBIX BUIOB B (OPM IIPEICTABIICHHUS,

BBIOMpaTh GopMy TMpeAcTaBiIeHUs HHPOpMAIMM H WUIIOCTPUPOBATH
perraemMbie 3a7add  CX€MaMH, JuarpaMMaMu, WHOW TpapuKkod ©u UuX
KOMOWHAITUSMU;

OIICHMBATh HAAEKHOCTh WH(OpPMAIMU TIO KPUTEPUSM, MPEIIONKCHHBIM
yUHUTENEeM UIH CHOPMYJIUPOBAHHBIM CAMOCTOSITEIBHO.

KomMMyHuKaTHBHBIC YHUBEPCAJIbHbIC y4eOHbIE 1eliCTBUA:



BOCIpUHUMATh U  (OPMYyJIHpPOBaTh CYKIEHUS B COOTBETCTBUU C
YCIOBUSIMU U LIENSIMU OOLIEHMSI, ICHO, TOYHO, TPAMOTHO BBIPaKaThb CBOIO
TOYKY 3PEHHSI B YCTHBIX M IMHUCBMEHHBIX TEKCTaX, /1aBaTh MOSCHEHHS I10
XOJly peLIeHUs 3a/1a4i, KOMMEHTHUPOBATh MOJyYECHHBIN pE3yJIbTaT;

B X0JIe 00CYKJI€HUS 3aJ]aBaTh BOIPOCHI 110 CYLIECTBY 00CYK/1aeMOI TEMBI,
po0JieMbl, perraeMoi 3a/1a4uu, BICKa3bIBaTh HJI€U, HAIIEJICHHbIE HA TTOUCK
pELICHUs, COIMOCTAaBIATh CBOM CYXKIECHHA C CYXKACHUAMH JPYTHX
YYaCTHUKOB JHajiora, oOHapyUBaTh PA3JIMYUE M CXOACTBO MO3UIMIL, B
KOpPEKTHOM Popme popMyIHpOoBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;
NPEACTABIATh  pPE3yJbTaTbl  PEIICHHs  3aJayd,  OKCIIEPUMEHTA,
UCCIIEIOBaHMSI,  TMPOEKTa,  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C yU4ETOM 3a/1ay MPE3eHTAUN U 0OCOOEHHOCTEN ay TUTOPHH;
NOHMMAaTh W HCIOJb30BAaTh  IPEUMYIIECTBA  KOMAaHJIHOM M
WHIUBUIYAIbHOM pabOThl TPH PEIIEHUH YYEOHBIX MaTEMaTHUYECKUX
3ajad;

IPUHUMATh 1E€b COBMECTHOM JEATEIBHOCTH, INIAHUPOBATh OPraHU3aLINIO
COBMECTHOI paboThl, pacupelneisiTb BUAbBI pPadOT, IOroBapUBaThCA,
o0Cy>KIaTh IPOLECC U pe3ysIbTaT padoThl, 0000IIaTh MHEHHSI HECKOJIBKUX
JIIOJICH;

y4yacTBOBaTh B TPyNIOBBIX (opmax paboTsl (0OCyXaeHus, oOMeH
MHEHHUSIMH, MO3TOBBbI€ LITYPMbl W JPYTUE), BBIIOJHATH CBOK YacThb
paboThl U KOOPAUHUPOBATH CBOM JIEUCTBUS C APYTUMHU WICHAMU KOMaH/bI,
OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOLIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE JeHCTBUS
Camoopranmzanms:

CaMOCTOATENIBHO COCTAaBJIAThH IUIAH, AJITOPUTM PELICHHs 3a1add (WU €ro
4acTh), BBIOMpATh CMOCOO PEIICHHUS C YYETOM HMMEIOUIUMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXXHOCTEW, apryMEHTUPOBaTb M KOPPEKTUPOBATh
BapUAHTHI pEIIeHUH ¢ Y4ETOM HOBOM MH(MOpMAITUH.

CﬂMOKOHTpOJIb, IMOIUOHAJIbHbIN MHTEJJIEKT:

BJIAJE€Th CHOCOOAMU  CaMONPOBEPKH, CAMOKOHTPOJIA Ipolecca M
pe3yJibTaTa pelICHUsI MaTEMATHYECKOMN 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTh IpPH PEIICHUU
3a7a4M, BHOCUTb KOPPEKTHBBI B JICSITEIbHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, HAMICHHBIX OLTUOOK, BHISIBJICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTATa ACATEIBHOCTU ITOCTABICHHOW LIEJIH
U YCIIOBUSIM, OOBSCHSTh MPUYUHBI JOCTHKCHUS WIIM HEIOCTUKEHUSI LIEIIU,
HaXOJUTh OIMUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K kxoHiy oOyuenuss B 7 KJacce OOYYAIONIMIICS TOMYYHUT CIECAYIOIINE
MpPEAMETHBIE PE3YIbTATHI:

Yucsia v BBIYUCITICHUS

BrInmonHATh, coueras YCTHbIE W NMHUChbMEHHBIC MPUEMBI, apu(DMETHUECKUE
JIEUCTBUS C PAlUOHAIbHBIMU YHCIIAMH.

HaxoauTe 3HaueHWs YHCIOBBIX BBIPAXXCHUH, MPUMEHATH pPa3zHOOOpa3HbIC
CIIOCOOBI ¥ MPUEMBI BBIUYMCIICHUS 3HAYCHUI TPOOHBIX BBIPAKECHUM, COIAEPIKAIINX
OOBIKHOBEHHBIE U IECATUYHBIC TPOOH.

[lepexoauTh OT OHOM (OPMBI 3allUCH YKCEN K JIpyrod (ImpeoOpa3oBbIBATH
JECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOH).

CpaBHUBATH U YNOPSIOYUBATH PAIIMOHAIBHBIC YHCIIA.

OKpyIJsTh YuCa.

BBINOTHATh TPUKHUIKY U OLEHKY PE3yJIbTaTa BHIUUCICHUI, OLIEHKY 3HAaYCHUI
YUCJIOBBIX BBIPAXKEHUW. BBINOIHATH HEUCTBUS CO CTENEHSIMU C HATypajlbHBIMU
MOKa3aTeNSIMU.

[IpuMeHAT,  NpPU3HAKK  JCIUMOCTH, pPa3oKEHUE Ha  MHOXHUTEIH
HaTypaJbHBIX YUCET.

Pemiatb mpakTHKO-OPUEHTHUPOBAHHBIE 33/1a4d, CBSI3AHHBIE C OTHOIIECHUEM
BEJIMYMH, MPONOPILUOHAIBHOCTBIO BEIUYHMH, MPOLIEHTAMHU, WHTEPIPETUPOBATH
pe3yabTaThl PEIICHUS 3a7a4 C Y4ETOM OrpaHUYEHUM, CBS3aHHBIX CO CBOMCTBaMU
paccMaTpUBaEeMbIX OOBEKTOB.

AaredpanvecKue BbIPAKEHUS

Hcnonb3oBaTh aire0pandeckyr0 TEPMUHOJIOTUIO U CUMBOJIMKY, HNPUMEHSThH
e€ B Mpolecce OCBOCHUS yueOHOTro MaTepuaia.

Haxonuth 3HadeHUs: OyKBEHHBIX BBIPAKECHHM TPH 3aJaHHBIX 3HAYEHUSX
MEePEMEHHBIX.

BeimonHsATh  mpeoOpa3oBaHUsT  LEJIOTO  BBIPAKEHHWS B MHOTOWIEH
MPUBEJACHUEM TTOJIOOHBIX CIATaeMbIX, PACKPBITUEM CKOOOK.

BrIMOMHAT yMHOXKEHHE OJHOYJIECHA Ha MHOTOWIEH W MHOTOYIeHa Ha
MHOTOYJICH, IPUMEHSThH (JOPMYJIBbI KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcCymIeCTBISATh Pa3I0KEHUE MHOTOWICHOB Ha MHOXHUTEIM C TOMOIIBIO
BBHIHECEHUSI 3a CKOOKM OOIIEro MHOXHTENS, TPYNIUPOBKH  ClIaraeMbIX,
npuMeHeHus: (POPMYJT COKPAIIEHHOTO YMHOKCHHUSI.

[IpuMeHsaTh MpeoOpa3oBaHUs MHOTOWICHOB ISl PEIICHUS Pa3IMYHBIX 3aja4
W3 MaTEMAaTUKH, CMEKHBIX TIPEAMETOB, U3 PEaTbHON MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEM C HATYPAIBHBIMU I[OKA3aTEISAMHU IS
peoOpa3oBaHUs BHIPAKCHHIA.



YpaBHeHMs U HEPAaBEHCTBA

Pemars JIMHEMHBIE YpaBHEHUsA C OJHOM INEPEMEHHOW, NMPUMEHSASA IPaBUIIA
nepexoza OT UCXOJHOIO YPAaBHEHHMsI K PaBHOCWIBHOMY eMy. IIpoBepsTs, sBisercs
JIM YUCJI0 KOPHEM YPaBHEHUS.

[IpumeHsTh rpaduyecKkre METObI IPHU PEIIEHUN JTUHENHBIX YPAaBHEHUN U UX
CUCTEM.

[TonbGupare mnpumepsl Map 4YHUCEN, SABJIAIOIIMXCS PEIIEHUEM JUHEHHOIro
YPaBHEHUS C ABYMsI IEPEMEHHBIMU.

CTpouTh B KOOPAMHATHOW IUIOCKOCTH Tpaduk JIMHEHHOTO YpaBHEHHUS C
JIBYMsI TIEPEMEHHBIMH, TMOJB3YSACh TpadUKOM, MPHUBOIUTH MPUMEPHI PEIICHUs
YPaBHEHUSL.

Pewiats cucrteMsl IByX JIMHEMHBIX YPABHEHUN C ABYMS [IEPEMEHHBIMU, B TOM
qucie rpaduuecKu.

CocTaBnsATh M pelIaTh JHMHEWHOE YPAaBHEHHE WJIM CUCTEMY JIMHEHMHBIX
YPaBHEHMM II0 YCIOBHUIO 3aJlayd, HWHTEPIPETUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a44 IOJyYECHHBIN pe3yJIbTarT.

DOyHKUMH

N300paxxaTh HA KOOPAMHATHOW MPSAMON TOUYKHU, COOTBETCTBYIOIINE 33aHHBIM
KOOpAMHATaM, JIy4H, OTPE3KH, HHTEPBAJIbl, 3aIIMChIBATh YHNCIOBBIE IPOMEKYTKH Ha
anreOpanyecKoM si3bIKE.

OtMmedaTh B KOOPAMHATHOW IIJIOCKOCTH TOYKH IO 3aJaHHBIM KOOpIMHATaM,
CTpouTh rpaduku TUHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUU y = [X|.

OnuceiBaTh C MOMOLIBI0 (YHKIUH HW3BECTHBIE 3aBUCHUMOCTH MEXIY
BEJIMYMHAMHU: CKOPOCTb, BPEMs, PACCTOSIHUE, IIE€HA, KOJWUYECTBO, CTOUMOCTb,
MPOU3BOAUTENILHOCTD, BpeMs, 00BEM PabOTHI.

Haxonutb 3HaueHne GyHKIHMH 110 3HAYEHUIO €€ apryMeHTa.

[Tonnmate rpaduyeckuil cnocod MPEeACTABICHHUS W aHalIW3a WMH(OpManuw,
W3BJIEKATh U UHTEPIPETUPOBATH UH(OPMAIIUIO U3 IPAPUKOB peaJbHbIX NPOLECCOB
Y 3aBUCHMOCTEM.

K xoHmy oOydeHuss B 8 kJiacce OOYYaIONIIMICSA TOJYYHUT CICAYIOIINE
IIPEAMETHBIE PE3YJIbTATHI:

Yuciia 1 BLIYMCICHUA

Mcnonp30BaTh HadajabHbIE IPEACTABICHUS O MHOYKECTBE IEHCTBUTEIBHBIX
YHCell JJiIs CPaBHEHUs, OKPYTJIICHHUS U BBIYUCICHUM, N300paxaTh JEHCTBUTEIbHBIC
4yciia TOYKaMU Ha KOOPAUHATHOM IIPSMOM.

[IpumeHnsaTh TOHATHE apU(METUYECKOTO KBAJAPATHOTO KOPHA, HaXOIUTh
KBaJIpaTHbIE KOPHHU, MCIOJIB3Ys MPU HEOOXOAUMOCTH KaJIbKYJSTOP, BBIOJHATH
npeoOpa3oBaHusl BBIPAKEHUN, COAEPXKALIUX KBaApaTHbIE KOPHU, HCIIOJIb3Ys
CBOWCTBA KOPHEU.



Hcnonb30BaTh 3amucy OOJIBIIMX U MaJIBIX YKMCEN C MOMOIIBIO JCCATUYHBIX
npoOeit u creneneit yucia 10.

AsiredOpanvecKue BbIPAKEHUS

[IpuMeHAT, TMOHSTHE CTEMEHH ¢ IeJbIM II0Ka3aTejIeM, BBIMOJIHATh
npeoOpa30BaHus BRIPAXKCHUH, COAEPIKAIUX CTETICHH C IIEITBIM MOKa3aTesIeM.

BBIMONMHATE TOXIECTBEHHBIC MpPeoOpa3oBaHUs PAMOHAIBHBIX BBIPAKCHUMN
Ha OCHOBE IMPaBWJI JICUCTBUN HaJl MHOTOUJIEHAMH U alreOpandecKuMH JpOOsSIMHU.

PacknaapiBaTh KBaApaTHBIN TPEXUWICH HA MHOKHUTEIIH.

[IpuMeHsTh peoOpa30BaHUs BHIPAXKESHUM JJIsI PEIICHUST PAa3IMUHbIX 3a1a4 U3
MaTeMaTUKH, CMEXKHBIX MPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHMS U HEPABEHCTBA

Pemate nuHEWHBIC, KBaJpaTHbIE ypaBHEHUS WU palldOHAJIbHBIC ypaBHEHMS,
CBOJISIIIIMECS K HUM, CUCTEMBI JBYX YPABHEHUH C JIByMs IEPEMEHHBIMU.

[IpoBOIUTH MPOCTEUIIME UCCIEAOBAHUS YPABHEHUM M CUCTEM YpPaBHCHWI, B
TOM YHCJI€ C IPUMEHEHUEM TpaUUeCKUX MPEACTaBICHUM (yCTaHABIMBATh, UMEET
JU YpaBHEHUE WIM CHUCTEMa YPaBHCHUMN PEIICHMS, €CIId UMEET, TO CKOJIbKO, U
rpouee).

[TepexoauTh OT CIOBECHON (OPMYITHUPOBKH 3a7adyd K €€ aareOpandeckoit
MOJICIM C TIOMOIIBIO COCTaBJICHUSI YpPaBHEHUS WM CHCTEMbl YypaBHEHUH,
MHTEPIPETUPOBATH B COOTBETCTBUHU C KOHTEKCTOM 3aJ1aui MOJIyYEHHBIN PE3yibTarT.

[IpuMeHATh CBOMCTBA UMCIOBBIX HEPABEHCTB [JIsi CPABHEHMUSI, OIICHKH,

peuaTh JMHEWHBIE HEPABEHCTBA C OJHOM MEPEMEHHOMW U UX CHCTEMbI, J1aBaTh

rpa@uYecKyr0 HJUTFOCTPAIMI0 MHOXKECTBA PEIICHUN HEPaBEHCTBA, CHUCTEMBI
HEPaBEHCTB.

DOyHKIUU

[ToHnMaTh W HUCMOJB30BaTh (PYHKIIMOHAIBHBIC TOHATUS M S3BIK (TCPMUHBI,
CUMBOJIMUECKHE OOO3HAYCHHS), OINPEACIATh 3HAUYCHHE (PYHKIMHM 110 3HAYCHUIO
apryMeHTa, OlpeeiaTh CBOMCTBA (PYHKITNH 10 €€ rpaduKy.

Ctpouts rpaduku 2IeMEeHTapHbIX (QYHKIIMN BUA:

y=kix,y=x2,y=x3)y =[x,y = VX, OIMCHIBaTh CBOMCTBA YHCIOBOIL
bynkuu 1o e€ rpaduxy.

K xoHiy oOyuenuss B 9 kJjiacce OOYYaIONIIMICS TOJYYUT CIECAYIOIINE
MpeAMETHbIE PE3YIbTaThI:

Yuciia 1 BIYMCICHUASA

CpaBHUBAaTh W YHOPSIAOYMBATH PALMOHAIBHBIE M HUPPALMOHAIBHBIE YHCIIA.

BreimonHaTh  apudMeTHUecKue JSHCTBUS ¢  palldOHAJIbHBIMHU YHCIIAMU,
coyeTass YCTHbIE M MHUCHMEHHBIE TMPUEMBI, BBIIOJHITH BBIUHCICHUS C
UpparuoHaIbHBIMU YUCIaMHU.



HaxonnuTe 3Ha4YeHMsI CTENEHEM C M[edbIMU IIOKa3aTelsIMM M KOpHEH,
BBIYMCIIATH 3HAYCHUS YHCIIOBBIX BBIPAKCHUIA.

OKpyrasTe JEWCTBUTENBHBIE YHCIA, BBINOIHATh MPUKUIKY pe3yibTaTa
BBIYMCIICHUN, OLICHKY YHCIJIOBBIX BBIPAKCHUIA.

YpaBHeHUS U HEPABEHCTBA

PemaTe nuHEHbIE W KBaJApaTHbIE YPAaBHEHHUs, YPABHEHUS, CBOJSIIMECS K
HUM, [IPOCTENIINE TPOOHO-pALlMOHAIBHBIE YPABHEHMUS.

Pemate cucrtemsl IByX JIMHEMHBIX YPAaBHEHUN C ABYMS INEPEMEHHBIMU H
CUCTEMBI JIBYX YPaBHEHHUM, B KOTOPBIX OJJHO YPABHEHUE HE SBISAETCS JTUHEHHBIM.

Pemiath TEKCTOBbIE 3ajayu  alreOpamndeckuMm CrocoOOM C  MOMOUIBIO
COCTABJICHHSI YPaBHEHUS WM CUCTEMBI IByX YPABHEHUN C ABYMsI IEPEMEHHBIMH.

[IpoBOAUTE MPOCTEHUIINE UCCIIEIOBAHUS YPABHEHUM U CUCTEM YPAaBHEHWU, B
TOM YHCJI€ C IPUMEHEHUEM TpaduiecKuX MpeCTaBICHUN (yCTaHABIUBATh, UMEET
JU yYpaBHEHWE WM CUCTEMAa YPABHEHUM PELICHUs, €CIM MUMEET, TO CKOJBbKO, H
npouee).

PemaTe nuHElHbIE HEPAaBEHCTBAa, KBAJpPAaTHHIE HEPABEHCTBA, M300paKkaThb
pelIeHUE HEPABEHCTB HA YMCJIOBOW IPSMOM, 3allMCHIBATh PELIEHUE C IOMOIIBIO
CHUMBOJIOB.

Pemate cucTeMbl JMHEHHBIX  HEPABEHCTB, CHUCTEMBbl  HEPABEHCTB,
BKJIIOYAIONIME KBAJpPAaTHOE HEPABEHCTBO, M300pa)kaTh PEIICHHE CHCTEMBI
HEPaBEHCTB Ha YMCIIOBOM MPSIMOM, 3aIUCHIBATh PEIIEHHE C TOMOIIBIO CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPY PEILICHUHU PA3IMYHBIX 3a/1a4.

DyHKUNH

Pacnio3HaBate (QyHKIMHM U3y4eHHbIX BUJOB. [lOKa3bpIBaTh cxeMaTHUECKU

pacIoyio’KeHNEe Ha KOOPIMHATHOM TUIOCKOCTH rpadukoB GyHKIME Buga: y = KX, y
=kx+b,y=k/x,y=ax2 + bx + ¢,y =x3,y = Vx, y = [x|, B 3aBuCcHMOCTH OT
3HauYeHUU KOA()PHUITUEHTOB, OMUCHIBATH CBONCTBA (DYHKIIHIA.

Crpouth U M300paxaTh CXEMAaTUYECKH T'paUKU KBAIPATUUHBIX (DYHKIIHA,
OMKCHIBATH CBOMCTBA KBAPATHUHBIX (PYHKIUHI MO UX Tpadukam.

Pacnio3naBaTh KBagpaTHYHYIO (PYHKLHIO 110 (GOopMyJie, MPUBOAUTH IPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

Yuc/i0Bble MOCIE0BATEIbHOCTH U IPOrPecCHM

Pacno3naBaTh apu(dMeTHyecKyr0 M TE€OMETPUYECKYIO0 MPOTPECCUH MpH
Pa3HBIX CIIOCO0aX 3a/IaHuUs.

BbINOAHATE  BBIUMCIEHHS C HUCHOJb30BaHHEM (opMyl N-ro  4JeHa
apu(PMETUIECKON ¥ TeOMETPUUECKON MPOTPECCHl, CYMMBI TIEPBBIX N YJICHOB.

N300paxaTh 4IE€HBI MOCIEIOBATEILHOCTH TOYKAMU HA KOOPJIWHATHOU
MJIOCKOCTH.



Pemate 3amaum, CBS3aHHBIC C YHCIOBBIMH ITOCJICIOBATCIIBHOCTAMH, B TOM
YHCIIC 3aJ1a4d U3 PEAIbHOM JKM3HU (C HMCITOJIB30BAaHUEM KaJIbKYJISATOPA, ITU(DPOBBIX
TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
HaumeHoBaHue KosmyecTBo yacos

Ne DJieKTpoHHbIe (H(poBbIe) 00pa3oBaTelbHbIE
pa3/ieJioB H TeM Kourpoabublie | IlpakTnyeckue

n/n Bcero pecypcsl
NporpamMMel padoTbI padoTsbI
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8 KJIACC

HaumeHnoBanue Koaun4yecTBO YacoB
Ne dueKTpOoHHBbIE (MU(pPOBHIE) 00pa3oBaTEIbLHbIE
pa3aesioB U TeM Kourpoabubie | IIpakruyeckue
n/n Bcero pecypcnl
NporpaMmsbI padoThI padoThI
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9 KJIACC

HaumeHoBaHue KoimnuecTBo yacoB

Ne dueKTpOoHHBbIE (MU(pPOBHIE) 00pa3oBaTEIbLHbIE
pa3ejioB U TeM Konrtpoasubie | Ilpakrunyeckue

n/n Bcero pecypcnl
NporpaMmsbI padoThI padoThI
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HOYPOYHOE IIVTAHUPOBAHUE
7 KIIACC

KonuyectBo yacos
Ne Tema Hara DJIeKTpOHHbIe HU(poBbIe 00pa3oBaTe/IbHbIE

Kourpoubnubie | IlpakTuyeckue
n/m | ypoka Bcero U3YyUYeHHsl | pecypchbl

padoTbI padoThbI

O oo N0 bW IN|F

=
o

-
-

=
N

=
w

H
~

=
(@]

[EY
»

-
\]

[EY
(ee]

=
O

N
o




21

22

23

24

25

26

27

28

29

30
31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46




47

48

49

50

51

52

53

54

55

56
57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72




73

74

75

76

77

78

79

80

81

82
83

84

85

86

87

88

89

90

91

92

93

94

95

96

97

98




99

100

101

102




8 KJIACC

Ne
n/n

Tema
ypoka

KoanuecTBo yacoB

KonTtposbHubie

Bcero
padoThI

IIpakTnuyeckue
padoThI

Jara
HU3yYeHUst

JIeKTPOHHBbIE HU(PPOBBIE 00pa3oBaTeIbHbIE
pecypchbl
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Ne
n/n
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KoanuecTBo yacoB

KonTtposbHubie
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padoThI
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JIeKTPOHHBbIE HU(PPOBBIE 00pa3oBaTeIbHbIE
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YUYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

 Anrebpa, 8 kiacc/ Maxkaperues F0.H., Munmatok H.I'., Hemkos K.W. u npyrue;
non peaakuuen TensikoBckoro C.A., AKinoHepHoe 001iecTBo «M3naTenscTBo

«IIpocBenienne»

METOAUYECKHUE MATEPHUAJIBI 1JISA YUYUTEJIA

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI CETU

HUHTEPHET
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