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INOACHUTEJIBHAS 3AIINCKA

AnreOpa sBIsS€TCS OJHUM U3 OMNOPHBIX KYpPCOB OCHOBHOTO OOIIETO
oOpa3oBaHus: OHa 0OECIIEYNBACT U3YUCHUE APYTUX JUCIHUIUIMH, KaK €CTeCTBEHHO-
HAYyYHOTO, TaK W TyMaHUTAPHOTO LHMKIOB, €€ OCBOCHHE HEOOXOAMMO MJis
IPOAOKEHUs 00pa30BaHus U B MTOBCEIHEBHOM kU3HU. PazButue y o0ydaromuxcs
HAyYHBIX TMPEJCTABICHUN O TMPOUCXOKACHUM U CYIIHOCTH allreOpanyecKux
abcTpakiuii, cnocode OTpa’keHUs MaTEMAaTUYECKON HAayKOH SIBJICHHM U MPOIIECCOB
B MpUPOAEC W OOIIECTBE, POJM MaTEeMaTHYECKOTO MOJECIUPOBAHMS B HAYYHOM
NO3HAaHUM U B IPAKTHKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
U Ka4yeCTB MBIILICHUS, HEOOXOAUMBIX JIJISl aIalTallik B COBPEMEHHOM IU(POBOM
obuiectBe. M3ydyenue anreOpbl oOecrieyuBaeT pa3BUTHE YMEHHUsS HaOI0JaTh,
CpaBHHBATb, HAXOJWUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIICHUS,
CIOCOOHOCTH apryMEHTHUPOBAaHHO OOOCHOBBIBATH CBOM JICHCTBHUSI M BBIBOJBI,
dbopmynupoBath yrBepxkaAcHUS. OCBOEHUE Kypca alireOpbl 00ecreuynBaeT pa3BUTHE
JIOTUYECKOTO MBINUICHUST OOYYalOMIMXCS: OHHM HCIOJB3YIOT JeAyKTUBHBIE W
WHAYKTUBHBIE PAaCCyXJeHUs, 0000IICHIEe U KOHKPETHU3alNI0, a0CTparupoBaHue U
a"Hanmoruto.  OOydeHue  anreOpe  mIpeamnojaraeT  3HAUYUTENbHBIH  0O0BEM
CaMOCTOSATENLHON  JCSATENBHOCTH OOYYaIOIIUXCSl, IMO3TOMY CaMOCTOSITEIIbHOE
pelIeHre 3aa4 SBISETCS peaan3alieil 1esTeTbHOCTHOTO MPUHIINIA 00YICHHUS.

B cTpykTtype mnporpammbl y4yeOHOro Kypca «Anredpa» ais OCHOBHOTO
o0miero oOpa3oBaHHsi OCHOBHOE MECTO 3aHHMMAIOT COAEP)KATEIHbHO-METOIUIECKIE
auHUK: «Yucna U BEIYUCICHUSY, «ANreOpandeckue BHIPaKEHUs», «YpaBHEHUS U
HepaBeHCTBa», «DyHkiun». Kaxpas U3 3THX conaepKareabHO-METOIUYECKUX
JIMHUHN pa3BUBAETCS HA MPOTSHKEHUU TPEX JIET U3YUEHUs Kypca, B3aUMOICHCTBYS €
JpYyTMMH €ro JHHUAMH. B Xome wu3ydeHus ydeOHOro Kypca OOy4aromIuMcs
NPUXOJUTCS JOTHUECKH PACCYXKIaTh, UCIOJIb30BATh TEOPETUKO-MHOXKECTBECHHBIN
s3bIK. B cBSI3M ¢ 3TUM B mporpaMMmy ydeOHOro kypca «Amnre0pa» BKIIOUEHBI
HEKOTOpPbIE OCHOBBI JIOTMKH, MpEACTaBICHHbIE BO BCEX OCHOBHBIX pa3zfenax
MaTeMaTHYECKOro 00pa3oBaHUs U CHOCOOCTBYIOIIUE OBIAJECHUIO O0YyYaIOIUMUCS
OCHOB  YHUBEPCAJIBHOTO  MaTeMaTHueckoro s3pika. CojepkaTelbHON U
CTPYKTYPHOM OCOOEHHOCTBIO yueOHOTO Kypca «Anredpa» SBISETCS €ro
MHTETPUPOBAHHBIA XapaKTep.

Conmepxanne muHUM «YWcna W BBIYMCICHUS» CIYXXUT OCHOBOW st
JabHEUIIIET0 U3Y4YeHHUs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHIO y OOYyYaroIIMXCS
JIOTHYECKOT0 MBIIUIEHUS, (POPMUPOBAHUIO YMEHUS IMOJIb30BAThCs aITOPUTMaMHU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsl TIOBCETHEBHOM
*KW3HU. PazBuTHe MOHATHUS O YKCIIE Ha YPOBHE OCHOBHOI'O 0OIEro 0Opa3oBaHUs
CBSI3aHO C PAllMOHAIBHBIMHU U WPPALMOHAIBHBIMHU YUCIaMHU, (pOpMHpPOBaAHHEM



MPEJCTABICHUM O JEUCTBUTEILHOM 4YHCJIE. 3aBEPIICHUE OCBOCHUS YHUCIOBOM
JIMHUU OTHECEHO K CpeAHeMY 00111eMy 00pa30BaHMUIo.

ConepxaHue AByX alreOpandeckux JMHUN — « AJre0pandecKkue BhIpaKeHUsD)
U «YpaBHEHUSI U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYYaAIOIIUXCS
MaTEMaTUYECKOIo ammnapara, HeOoOXOAUMOro Uil pPELIeHUs 3aJad MaTEeMaTUKH,
CMEXHBIX TNPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a1ady. Ha  ypoBHe
OCHOBHOTO 001iero oOpa3oBaHMsl Y4YeOHBIM MaTepuan TPYNIUPYETCS BOKPYT
palMOHAIBHBIX BhIpAXEHUH. AJiredpa JEMOHCTPUPYET 3HAUCHUE MAaTEMAaTUKH Kak
A3bIKAa NI TOCTPOEHUS MATEMAaTHUYECKUX MOJEJEH, OINMCAaHMS IIPOLIECCOB H
SBIICHUI peanbHOrO MHpa. B 3amaum oOyueHus anreOpe BXOIAT Takke
JaJIbHENIee pa3BUTUE  AJNTOPUTMHUYECKOTO  MBIIUIEHUS, HEOOXOJIUMMOro, B
YaCTHOCTH, JJII OCBOCHHMS Kypca HWH(MOPMATHUKH, W OBJIAJICHUE HaBbIKaMU
JNeAYKTUBHBIX paccyxaeHuid. [Ipeodpa3oBaHne CUMBOIBHBIX (POpPM CrIOCOOCTBYET
pPa3BUTHUIO BOOOPaKEHUs, CHOCOOHOCTEN K MATEMaTHYECKOMY TBOPUECTBY.

Conepxanue QyHKIMOHAIBHO-TpapUUeCcKON JTMHUY HAleJIEHO Ha MOJy4YeHHUe
OOy4YaromMMHCS 3HAHUN O (YHKLIMSIX KaK BaKHEHIlIed MaTeMaTHYECKON MOJENH
JUISl OIUCAHUsSl M UCCIEAOBaHUS pa3HOOOPA3HBIX MPOIECCOB U SIBJICHUHN B MPUPOJIE
u obmecTtBe. M3yueHne matepuana CrocoOCTBYET Pa3BUTHIO Y OOYyYaroIIMXCs
YMEHUS UCIIONIB30BATh PA3JIMYHbIE BBIPA3UTEIBHBIE CPEICTBA S3bIKA MATEMATUKN —
CIIOBECHbIE, CUMBOJMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (QOpMHUpOBaHUE
IIPEACTABICHUN O POJIA MATEMATUKHU B PA3BUTUN LIUBUIN3ALMHU U KYJIbTYPBHI.

CornacHo yueOHOMY IUlaHy B 7-9 Kiaccax wu3ydaercsd Y4eOHbI Kypc
«Anredpa», KOTOPBIM BKIIIOYAET CIEAYIOIIME OCHOBHBIE Pa3/elibl COJEPIKAHMS:
«Uucna u BBIUKCIEHUS», «AJNTeOpanyecKkue BbIpAKEHUS», «YpaBHEHUS W
HepaBeHCTBa», «DyHKIMMN.

Ha u3ydenue yueOHoro kypca «Anredpa» orBoautcs 306 yacoB: B 7 kiacce
— 102 yaca (3 gaca B Henenwo), B 8 kinacce — 102 gaca (3 gaca B Heneno), B 9
kiacce — 102 ygaca (3 gaca B HeZeI0).



COJEPXAHME OBYUYEHUA
7 KJIIACC

Yuciia ¥ BbIYHCICHUSA

Jpobu OOBIKHOBEHHBIC U JIECATUYHBIC, TIEPEXO] OT OAHOU (POPMBI 3aAMMKCH
npobeit k apyroil. IloHsATME palnMOHAJIBHOTO 4MCIA, 3alUCh, CpPaBHEHUE,
yHOOpSAJOYMBAHUE  pALMOHANBHBIX uuceld. Apudmernueckue JEeUCTBHUS €
palroOHAIbHBIMU YKCIIaMU. Pelenne 3amad U3 peaabHOM NMPAKTUKU HA 4YacTH, HA
TpoOH.

CreneHb ¢ HaTypajJbHBIM I[IOKa3aTeleM: ONpENENIeHHEe, INpeoOpa3oBaHHE
BBIPAKEHUI HA OCHOBE ONpEIENeHUs, 3aUCh O0bIKX yucen. [IpoueHTsl, 3anuch
IPOLEHTOB B BHJIE ApoOU M ApoOu B BUJE MPOIEHTOB. Tpu OCHOBHBIC 3a/1a4Hl HA
IIPOLICHTBI, PELICHHUE 3aJ1a4 U3 PEAIbHOU IIPAKTUKH.

[IpuMeneHne NPU3HAKOB  ACIMMOCTH, pAa3jIOKEHUE HAa  MHOXKUTEIU
HaTypaJIbHBIX YUCEI.

PeanpHple  3aBUCMMOCTM, B TOM 4YHCle T@psMas W oOpaTHas
IIPOIIOPLIUOHAIIBHOCTH.

AuredpanvecKkue BbIPpAKEHUA

IlepemeHHbIE, YACIOBOE 3HAYEHUE BBIPAXKEHUS C IEpEMEHHON. JlomycTuMble
3Ha4YEeHUS NepeMeHHbIX. [IpencraBnenne 3aBUCUMOCTH MEKly BEJINYMHAMH B BUJE
dbopmybl. Beraucnenus no ¢popmynam. [IpeobpasoBanne OYKBEHHBIX BBIPAKEHUH,
TOXKJECTBEHHO paBHbIE BBIPAKEHUS, IpaBUia NPeoOpa3oBaHUs CyMM H
POU3BEIECHUH, MPaBUIIa PACKPBITHUS CKOOOK U MPUBEIEHUS MOAOOHBIX ClIaraeMblX.

CBOIICTBa CTENEHU C HATYPAIbHBIM MOKA3aTEIEM.

OpHowreHbl 1 MHOrOwIeHbl. CTeneHb MHOrouseHa. CloKeHHE, BBIUUTaHUE,
YMHOXEHHE MHOTOWIEHOB. DOpMyJIBI COKpPAIIEHHOTO YMHOXKEHUSA: KBaapar
CyMMBl M KBaapar pasHocTH. DopMyna pa3HOCTH KBagpaToB. PasnokeHue
MHOI'OYJIEHOB Ha MHOKUTEJIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHHE, KOpEHb YypaBHEHUs, IpaBuia IpPeoOpa3oBaHUsS ypaBHEHUS,
PaBHOCUJIBHOCTb YPAaBHEHHU.

JluHenHOe ypaBHEHHME C OJHOW IMEPEMEHHOM, YMCIO KOPHEH JIMHEHHOIO
YPaBHEHMs, pELICHHE JIMHEWHBIX ypaBHEeHHW. CoCTaBlIeHHWE YPaBHEHHM IO
YCJOBHIO 3a7a4M. Penenne TeKCTOBBIX 3a/1a4 C IOMOIIBIO YPaBHEHUM.

JIuneiiHOe ypaBHEHHE C IBYMs IEPEMEHHBIMU U ero rpadguk. Cucrema aByX
JIMHEMHBIX YPaBHEHUW C JABYMs II€peMEHHbIMHU. PelieHue cucrem ypaBHEHUU
Ccroco0OM TOJCTaHOBKU. IIpumepbl pelieHHs TEeKCTOBBIX 3aJad C IOMOUIBIO
CUCTEM YPaBHECHUM.

DOyHKIUU



Koopannara Touku Ha npssmoi. YucimoBsle mpoMexKyTKU. PacctosiHue mexay
JIBYMSI TOUKaMU KOOPJMHATHOMN MPSIMOM.

[IpsimoyronbHast cuctema koopauHat, ocu Ox u Oy. AGcuucca U opJuHaTa
TOYKHU Ha KOOPJIMHATHOM 1iockocTu. [Ipumepsl rpadukoB, 3agaHHBIX (HOpMyJTIaMU.
Yrenne rpadukoB peanbHbIX 3aBUcuMocTed. [lonsarne ¢ynkuuu. I'paduk
dbynknuu. CoiictBa ¢pyukumid. Jlunerinas Gyukmus, e€ rpaduk. 'paduk dyHKIIMN
y = |x|. I'padpuueckoe perieHre JIHUHEWHBIX YPAaBHEHUM M CHCTEM JIMHEWHBIX
YPaBHEHU.

8 KUIACC

Yucaa 1 BBIYMCICHUA

KBaaparueiii kopeHb u3 uucna. [loHstTue 00 wuppanmoHAIBHOM 4YHUCIE.
Hecsatuunble TpUOIMKEHUST UppaIllMOHANIbHBIX yKces. CBONMCTBA aprU(PMETHYECKUX
KBaJpaTHBIX KOPHEH U UX MPUMEHEHHUE K TPeoOPa30BaHUIO YMCIIOBBIX BBIPAXKECHUM
Y BBIUHCIICHUAM. J|eCTBUTEIIbHBIE YUCIIA.

Crenens ¢ 1enbIM NoKa3zaTeneM U e€ ceorictBa. CTaHmapTHAS 3alKCh YUCIA.

AnredpanvecKkue BbIPpAKEeHUSA

KBampatHblii TpEXWiEH, pa3loKEHHWE KBAJpPaTHONO TPEXUJIECHA  Ha
MHOXHUTEIH.

AnreOpandeckas ApoOb. OCHOBHOE CBOWMCTBO ajreOpanveckor apoOwu.
CnoxxeHue, BbIUMTAHHME, YMHOXEHHUE, JIeJIEHWE anredpandeckux ApooOeil.
PanronasibHbIe BRIpAKEHUS U UX TTpeoOpa3oBaHue.

YpaBHeHUS U HEPABEHCTBA

KBanpatnoe ypaBHeHue, ¢Gopmyia KOpPHEH KBaapaTHOrO ypaBHEHUS.
Teopema Buera. Pemienue ypaBHEHUI, CBOASIINUXCS K JUHEMHBIM M KBAJAPATHbBIM.
[Ipocreiimue qpoOHO-palMOHAIbHBIE YPaBHEHUS.

['padmueckas mHTEpHIpETAlIdS YPAaBHEHUN C IBYMS IMEPEMEHHBIMU U CHCTEM
JVMHEMHBIX YPAaBHEHUN C JByMs NEpPEMEHHbIMU. [IpuMepsl pelieHuss cucrem
HEJIMHEWHBIX YPABHEHUM C IByMS IEPEMEHHBIMH.

Pemenue TeKCTOBBIX 3a/1a4 aareOpandeckum CrocoOoMm.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HEpaBEHCTBO ¢ OHOM MEPEMEHHOM.
PaBHOCWIBHOCTE HEpaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM IMEPEMEHHOM.
Cuctembl JIMHEITHBIX HEPABEHCTB C OJTHOM MEPEMEHHOM.

DOyHKIMHA

[lonatue Qynkuun. OOIACTh ONPEACIICHUS W MHOXXECTBO 3HAYCHUU
dbynknuu. CiocoOb! 3amanust PyHKITUH.

I'padux bynkuun. Urenne cBocTB QyHKIMU 10 €€ rpaduky. [Ipumeps
rpadukoB GyHKIUN, OTPAKAIOIIUX PEATTbHBIE TPOIECCHI.



OyHKIUK, ONMUCHIBAOIINE TIPSIMYI0 M OOpaTHYIO MPOMOPIIMOHAIBLHBIC
3aBUCHMOCTH, X rpaduxu. OyHkuun y = x2, y = x3, y = \x, y=|x|. [paduaeckoe
pEILICHUE YPAaBHEHUN U CUCTEM YPaBHEHUU.

9 KJIACC

Yuciia ¥ BIYMCICHUSA

ParnmonanpHble uncna, MppalMoOHAIbHbBIE YHCIa, KOHEYHbIE U OECKOHEYHBIE
JecSITUUHBIE ApoOu. MHOXKECTBO JEHCTBUTENBHBIX YUCEIN, IEHCTBUTEIIbHBIE YK CIIa
Kak OECKOHEYHble JecATUYHbIE ApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE
MEKy MHOKECTBOM JIEUCTBUTEIBHBIX YACENI U KOOPAUHATHON MPSAMOM.

CpaBHeHHE JIEHCTBUTENIBHBIX 4YHCEN, apuMeTrndecKkue JAEUCTBUA C
JEUCTBUTEIILHBIMU YUCIIAMU.

Pa3mepbl OOBEKTOB OKpPYXAIOLIEro MHpA, IUTEIBHOCTh MPOLIECCOB B
OKPY’KaIOIIEM MHpE.

[TpubnmxEéHHOE 3HaYECHNE BETUYUHBI, TOUHOCTh puOmmkeHus. OKpyrieHue
yucell. [Ipuknaka u olieHKa pe3yabTaToB BBIUYNCICHUH.

YpaBHeHUS U HEPABEHCTBA

JluneriHoe ypaBHEeHUE. PelieHne ypaBHEHUH, CBOISIIMXCS K JIMHEHWHBIM.

KBagpatHoe ypaBHeHue. PemieHue ypaBHEHNN, CBOASIIMXCS K KBAaIPaTHBIM.
buksanparHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEeHUN TPETbEd U YETBEPTON
CTEIEHEN PA3JI0KEHUEM HAa MHOXKHUTEIIH.

Pemenue npoOHO-pallMOHANBHBIX YpaBHEHUW. PelieHne TEeKCTOBBIX 3aj1ay
anredpanyecKuM METOJIOM.

VYpaBHeHHe ¢ ABYMs NEPEeMEHHBIMU M ero rpaduk. Pemienue cucrem aByX
JIMHEWHBIX YPaBHEHUM C IBYyMs IIEPEMEHHBIMU. PellleHne CUCTEM ABYX YPaBHEHUN,
OJTHO W3 KOTOpPbIX JIMHEHHOE, a Jpyroe — BTOpoi creneHu. ['paduueckas
WHTEPIIPETALNS CUCTEMBI YPABHEHHM C IBYMS ITIEPEMEHHBIMHU.

Pemenue TEKCTOBBIX  3aJay anredpanvecKkum

cnoco0oM. UncoBbele HEPABEHCTBA U UX CBOMCTBA.

Pemienue NMHENHBIX HEPABEHCTB C OJHOM mnepeMeHHoM. PemeHue cucrem
JMHEWHBIX HEPABEHCTB C OJHOW IepeMeHHoW. KBaagpaTHble HepaBeHCTBA.
['paduueckass wmHTEpHperanys HEPABEHCTB W CHCTEM HEPABEHCTB C JBYyMs
IIEPEMEHHBIMU.

DOyHKIMHA

KBanparnunas ¢ynkuus, e€ rpadux u coiictBa. Ilapaboina, koopAauHATHI
BEPIIMHBI TapadO0JIbl, OCb CAMMETPHUH NapaloJIbl.

I'padukn Gyuxmmit: y =kx, y=kx + b, y=k/x, y=x3, y =Vx, y = |x| 1 ux
CBOMCTBA.

YucJioBbIe MOC/IEI0BATEILHOCTH U IPOrPecCum



[loHATHE 4YMCIOBOM NOCIENOBATENBHOCTH. 3aJaHHUE IOCIEA0BATEIbHOCTH
peKkyppeHTHO popMyoit u hopmyJIon n-TO YieHa.

Apudmernueckas U reoMerpuueckas mnporpeccur. @opmyinbl A-TO YjieHA
apuMETHUYECKON U TEOMETPUUECKON MTPOTPECCU, CYMMBI IEPBBIX 7 WICHOB.

N300paxkeHne 4WICHOB apU(PMETHUYECKOM M TeOMETPHUYECKOW MpOrpeccHid
TOYKaMH Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEHWHBIN WM SKCIOHEHIIUAIBHBIA POCT.
Cno>XHbI€ NPOLICHTBHI.



IINIAHUPYEMBIE PE3YJIIBTATBI OCBOEHHMSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaTbl OCBOCHUS MPOrpaMMbl Y4yeOHOro Kypca
«Anrebpa» XapaKTepU3yIOTCS:

1) naTpuoTHYeCcKOEe BOCIMTAHUE:

IPOSIBJIEHUEM MHTEpeca K IMPOLUIOMY M HACTOSLIEMY POCCUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLUEHWEM K JIOCTH)KEHHUSIM  POCCHUHCKHX
MAaT€MaTUKOB U POCCUMCKOW MAaTEMATHYECKOM ILIKOJbI, K HMCIIOJIB30BAHUIO ITHUX
JOCTHXKEHUM B IPYTUX HayKaxX U MPUKIAIHBIX cepax;

2) rpa’KaaHcKoe U 1YXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJHEHUIO O0S3aHHOCTEH I'pakAaHWHA U peaTu3aliy ero
opaB, MpPEJICTaBICHMEM O MAaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBIEHUH, MPOUEAYP TpakJIaHCKOro o0iiecTBa (Hampumep,
BBIOOPBI, ONPOCHI), FOTOBHOCTHIO K O0CYXKICHHUIO 3TUYECKUX MPOOJIEM, CBA3AHHBIX
C NPAKTUYECKUM IPUMEHEHHEM JOCTMKEHUN HAyKH, OCO3HAHUEM Ba)XHOCTHU
MOPAJILHO-3THUYECKUX ITPUHIUIIOB B ACSITEIBHOCTH YUYEHOTO;

3) TpyAOBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YacTHE€ B PpEIICHWH NPAKTUYECKUX 3adad
MaTEMaTU4YECKOM HaNpPABJICHHOCTH, OCO3HAHMEM Ba)XHOCTH MAaTEMaTHYECKOIO
oOpa3oBaHUs Ha MPOTSHKEHUM BCEHM KM3HU AJIA YCHEIIHOW MpOoQecCHOHATbHON
JeSITEIbHOCTH M Pa3BUTHUEM HEOOXOIMMBIX YMEHHI, OCO3HAaHHBIM BBIOOPOM H
IOCTPOECHUEM MHAMBUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTE;

4) 3cTeT4ecKoe BOCIUTAHME:

CIOCOOHOCTHIO K HMOLMOHAIBHOMY M  3CTETUYECKOMY BOCIPHSITHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PELICHUH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NO3HAHUSA:

OpUEHTaluel B JEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX
IpeICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, MPUPOJBI U
oOuiecTBa, MOHMMAaHUEM MAaTEMAaTUYECKOM HayKu Kak cdepbl 4YeloBEeYeCKON
JEeATENbHOCTH, TANOB €€ pa3BUTUS M 3HAYUMOCTH JJIsl Pa3BUTHS LIMBUIM3ALUHU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaTEMaTUYECKOM KYJbTYpOH KaK CpPEACTBOM
NIO3HAHUS MHpPA, OBJIAJICHUEM IIPOCTEUIIMMH HAaBBIKAMH HCCIIEI0BATEIbCKON
NEATEIIbHOCTH;



6) ¢usuueckoe BocnuTaHue, GopMHpPOBAHHME KYJIbTYPbl 310POBbSl U
IMOLMOHAJIBHOIO 0JI1ArONOJTYYHs:

TOTOBHOCTBIO NPUMEHATh MaTEMaTHYECKUE 3HAHUSA B HMHTEPECAX CBOETO
30pOBBS, BEJIEHUS  3J0pOBOro  oOpaza KU3HM  (30pOBOE  TMHTAHUE,
cOAlaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, pEryJsipHas Quanyeckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBBbIKA pe(IeKCHU, MPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TaKOTO e MpaBa APyroro 4eioBeKa;

7) IK0JIOTHYeCKOe BOCIIUTAHHUE:

OpUEHTAIIMEN HA MPUMEHEHUE MAaTEMaTUYECKUX 3HAHUM JUIsl PELICHUS 3a/1ad
B 00JacTH COXPAaHHOCTH OKpPY’KaloIeW Cpelbl, IUIAHUPOBAHUS TOCTYIKOB U
OLICHKM HMX BO3MOJKHBIX IOCJHEACTBUI 71l OKpPY’KAIOLIEH Cpenbl, OCO3HAHHEM
rJ100aJIbHOTO XapaKTepa HKOJIOTUYECKUX MPOOJIeM U MyTel UX pelieHus;

8) agjanTanus K U3MEHSIIOIMMCS YCJOBHAM COLMAJIBLHON W NMPUPOTHOM
cpeasbl:

TOTOBHOCTBIO K JCHCTBUSM B YCIOBHUSAX HEONPENEIEHHOCTH, IOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUYECKYIO JAESATENBHOCTh, B TOM YHCIIE
YMEHHUE YUYUThCA y APYTHX JIOJEH, MpUOOpeTaTb B COBMECTHOM JIESTEIHHOCTU
HOBBIE 3HAHUS1, HABBIKM U KOMIIETEHIIMH U3 OMbITA APYTHX;

HEOOXOIMMOCTBIO B (OPMUPOBAHMHM HOBBIX 3HAaHHU, B TOM YHUCIE
(GopMyIUpOBaTh UJIEU, IOHATHUS, TUIIOTE3bI 00 0OBEKTAX U SBJIEHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JCPUUUTHI COOCTBEHHBIX 3HAHUUA U
KOMIIETEHTHOCTEH, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIOD  CHUTYyallMiO, BOCHPHUHHUMATh
CTPECCOBYIO CHUTYyallMI0O KaK BbI30B, TPEOYIOUNA KOHTPMEDP, KOPPEKTUPOBATH
IPUHUMAEMbIE pEIICHUS U ACHCTBUSA, (POPMYIMPOBATH U OLEHUBATb PUCKU U
NOCJIEACTBUA, (POPMUPOBATH OIBIT.

METAINIPEIAMETHBIE PE3YJIbTATBI

ITo3naBaTe/bHBIE YHUBEPCAIBbHBIC y‘leﬁﬂble

neicTteust ba3oBble JJjoruuyecKkue aeicTBUA:

e BBIIBIATH U XaPAaKTEPU30BaTh CYLIECTBEHHBIE NMPU3HAKA MAaTEMATUYECKUX
OOBEKTOB, MOHATUH, OTHOLIEHUN MEXIy IMOHATUSAMHU, (OPMYIHUPOBATH
ONpeseNeHUs]  IMOHATHM, YCTaHAaBIMBATh CYLIECTBEHHBIM  IPHU3HAK
KJlaccu(UKaluy, OCHOBaHUS JUIsi O0O0OOUIEHUS M CpPAaBHEHHUS, KpUTEPUU
IPOBOJMMOI0 aHAIMN3a;

e BOCIpPUHUMATh, (QOPMYJIUPOBATH U  NPeoOpPa3OBbIBATh  CYXIACHUS:
YTBEpAUTENbHbIE W OTPULIATENbHbBIC, €IUHUYHBbIC, YacTHblE M 0OLIueE,
YCIIOBHBIE;



BBISIBIISITh ~ MaT€MaTUYeCKHE€  3aKOHOMEPHOCTH,  B3aWMOCBSI3M U
npotuBopeursi B (aKkTaxX, [aHHBIX, HAONIOJACHUSIX U YTBEPXKIACHHSIX,
npeparaTh ~ KpUTEpUWd  JUIsl  BBISIBICHHA ~ 3aKOHOMEpPHOCTEH U
IIPOTUBOPEYHNIA;

JienaTh BBIBOABI C HCIIOJI30BAaHUEM 3aKOHOB JIOTHKH, JEYKTUBHBIX W
WHIYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIFOUEHHH 110 aHAJIOTHH;
paz0OupaTh J1I0Ka3aTENbCTBA MATEMATHUECKUX YTBEPXKIICHU (TIPSIMbIE U OT
MPOTUBHOTO), MPOBOJUTH CAMOCTOSITEIILHO HECIIOXXHBIE JOKA3aTeIbCTBA
MaTeMaTH4eCKuX (aKTOB, BBICTpPAWBATh APTYMEHTAIMIO, IPUBOIUTH
IPUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHNUS,
BBIOMpATh Ccroco0 pemieHus yuyeOHOW 3amaud (CpaBHUBATH HECKOJBKO
BApHAHTOB pEIICHUS, BBHIOMpATh HauOoJee TMOAXOMANMN ¢ y4ETOM
CaMOCTOSITENIHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBble nccieaoBareabCKHe AeCTBUS:

UCIIOJIb30BaTh BOMPOCHI KAK HCCIIENOBATEIHCKAN WHCTPYMEHT MO3HAHUA,
dbopMyIupoBaTh BOIPOCH], (PUKCUPYIOLIUE TPOTHBOpPEYHE, MPOOIeMY,
CaMOCTOSITENIbHO YCTaHABIMBAaTh HCKOMOE M JaHHOE, (OpPMHUPOBATH
TUIIOTE3Y, ApIYMEHTHPOBAThH CBOIO MO3UIINIO, MHEHUE;

MPOBOJUTH IO CaMOCTOSITENIBHO COCTaBIICHHOMY IUIAHY HECJIOXKHBIN
OKCIEPUMEHT,  HEOONBIIOE  HCCIEAOBAaHWE MO  YCTAHOBICHHIO
OCOOCHHOCTEHl MaTeMaTHYECKOTO OOBEKTa, 3aBHCHUMOCTEH OOBEKTOB
MEXITy COOO0M;

CaMOCTOATENbHO (POPMYIHPOBATH 000OIIEHUS U BBIBOJIBI 10 pe3yJbTaTaM
NPOBEAEHHOTO HAONIONCHUS, UCCICIOBAHMS, OICHUBATh JOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE MpoOIecca, a TaKkKe BbIABUIaTh
MPEANOI0KEHHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora c undgopmanmeii:

BBISIBIISITh HEJOCTATOYHOCTh M H30BITOYHOCTh HWH(MOpPMAIUU, JTaHHBIX,
HEOOXOIMMBIX JIJIS PEIICHUs 3a]1auu;

BbIOMpATh, AaHAJIU3UPOBATH, CUCTEMATHU3UPOBATH W HHTEPIPETHPOBATH
“H(pOpMAIIMIO PAa3IUUHBIX BUJOB U (DOPM MpEICTABIICHHUS;

BEIOWpaTh GopMy TpeACTaBiIeHUS HWHPOPMAMA € WIUIIOCTPUPOBATH
peraemMbie 3a/ladyd  CXeMaMH, JuarpaMMaM#, WHOW rpadukod U HX
KOMOHWHAIIUSIMU,

OIICHMBATh HAJEXKHOCTh HH(POPMAIUU TI0 KPUTEPUSIM, MPEATOKEHHBIM
yauTesneM Win chOPMYITHUPOBAHHBIM CaAMOCTOSITEIILHO.

KOMMyHI/IKaTI/IBHLIe YHuBEpCaJdbHbIC y‘leﬁﬂble HCﬁCTBHH:



BOCIIPHUHUMATh U (QOPMYJIHPOBATH CYXICHUS B COOTBETCTBHH C
YCIIOBUSIMHU U LIEJISIMH OOILIEHHUSI, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO
TOYKY 3PEHHUSI B YCTHBIX M MUCbMEHHBIX TEKCTaX, JaBaTh IMOSCHEHUS IO
XOAy pelIeHUA 3a/1a4l, KOMMEHTUPOBATH MOJYYEHHBINA PE3YyJIbTAT;

B X0J1¢ 00CY>KJICHUS 3a/1aBaTh BOMPOCHI TI0 CYIIECTBY 00CYK/1aeMON TEMBI,
npoO0IeMbl, perraeMoi 3aJja4uu, BHICKA3bIBATh UJIEU, HAIICJICHHBIE HA MTOUCK
pEllIeHUsl, COMOCTABIISITh CBOM CYXACHUA C CYXKICHUSMH JPYTHUX
YYaCTHHKOB JHAJIOTa, OOHAPY)KUBATh Pa3IMuUe W CXOJICTBO TO3WIINHA, B
KOppeKkTHOM popme hopMyTupoBaTh pa3HOIIACHS, CBOM BO3PAKEHNUS,

OPEICTaBISITh  pEe3yJbTaThl  pEIIeHUs  3aJadd,  SKCIIEPUMEHTA,
UCCJIEIOBaHUs,  NPOEKTa,  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 33]1a4 NPE3EHTAUU U OCOOEHHOCTEN ayAUTOPUH;

NOHMMaTh M MCHOJb30BaThb  NPEUMYIIECTBA  KOMAaHJHOM u

WHIUBUIYAIbHOH pa0OThI TPH PEIICHHM YYCOHBIX MaTeMaTHYECKHX
3ajadq;

MPUHUMATH 11€JIb COBMECTHOMU JESATEIBHOCTH, TUIAHUPOBATH OPTaHU3AIIIO
COBMECTHOH palOTHI, pachpeneisTh BUABI pPabOT, OTOBAPHBATHCS,
00CYKJIaTh TIPOIIECC U Pe3ybTaT paboThl, 0000IIaTh MHEHUS HECKOJBbKUX
JIIOJICH;

y4acTBOBaTh B TPYMNIOBBIX (opMax paboTel (0OcyxaeHus, OOMEH
MHEHHUSIMH, MO3TOBBIE INTYPMBI W JIPYTHE), BBINOJHATH CBOK 4YacTh
paboOTHI M KOOPJIMHUPOBATH CBOM JACHCTBUS C IPYTUMHU YWICHAMH KOMaH/IbI,
OIICHMBATh KAa4eCTBO CBOETO BKJaJa B OOIIMI MPOMYKT MO KPUTEPHSIM,
c(hopMyTUPOBAHHBIM YYACTHHUKAMU B3aUMOJICHUCTBUSI.

PeryasitTuBHbIe YHHBepCaJIbHbIE yueOHbIe
pecTeuss CaMmoopranu3anus:

CaMOCTOSITENIbHO COCTAaBIIATh IJIaH, aJITOPUTM pELICHUs 3aJayu (WId ero
4acTh), BBIOMpATh CIOCOO pEHIeHUs ¢ YYETOM HMMEIONIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BapUaHThI pELIEHUI ¢ Y4ETOM HOBOW MH(OpMaLUu.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJICKT:

BJIAJETh CIOCOOAMH  CaMONPOBEPKH, CAaMOKOHTpPOJS Ipolecca U
pe3yybTaTa peluleH!uss MaTeMaTUYECKOM 3aauu;

MPEABUAECTh TPYAHOCTH, KOTOPBIE MOI'YT BO3HHMKHYTh IPU pELICHUU
3a7]a4yd, BHOCUTb KOPPEKTUBBI B JIESTEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENILCTB, HAMICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;
OLICHMBATh COOTBETCTBUE PE3YJIbTaTa ACATEIBHOCTH MOCTABICHHOM LN
U YCJIOBHSIM, OOBSICHITH MPUUYUHBI TOCTUKEHUS UM HEIOCTHIKEHUS 1IEIH,
HaXOJIUTh OIMHMOKY, 1aBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.



IMPEAMETHBIE PE3YJIBTATDBI

K xoniy oOyuenus B 7 KkJjacce OOy4YarOIIMICS TOIYYHUT CIETYIOIINE
IPEIMETHBIE PE3YJIbTATHI:

Yuciia 1 BBIYUCTICHUA

BbINoNIHATH, cOoYeTasl YCTHbIE M IMHUCbMEHHbIE NPUEMBI, apU(PMETHUYECKUE
JEUCTBUS C PallMOHATIBLHBIMU YUCIIAMU.

HaxoauTe 3Ha4eHWs YHUCIOBBIX BBIPAKEHUW, MPUMEHATH PAa3HOOOpa3HbIE
CHOCOOBI ¥ MPUEMBI BHIYUCIICHUS 3HAYCHHUM JIPOOHBIX BBIPAXKEHUH, COACPIKAITUX
OOBIKHOBEHHBIE U JIECATUYHBIE TPOOH.

[lepexoauTh OT 0fHOM (OpPMBI 3alKMCHU YHUCEN K Apyroil (mpeoOpa3oBHIBATH
JNECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YaCTHOCTH B OECKOHEUHYIO JIECATUYHYIO APOOBH).

CpaBHMBaTh M  YHOPAIOYMBATH  PALMOHAIBHBIC

yucna. OKpyTiaTh YUCIIA.

BBINOIHATE NPUKUAKY U OLIEHKY PE3yJibTaTa BRIYUCIECHUHN, OLIEHKY 3HAUYEHUN
YUCJIOBBIX BBIPAKEHHUU. BBIMOIHATE AEUCTBUS CO CTENEHSMU C HATypalbHbIMU
MOKA3aTEISIMH.

[IpumeHsATh  NpU3HAKK ~ JIETUMOCTH,  Ppa3JIOKEHUE HAa  MHOXKUTEIH
HaATypaJIbHBIX YHUCEIL.

Pemiath MmpakTUKO-OPUEHTUPOBAHHBIE 33Ja4M, CBS3aHHBIE C OTHOIIEHUEM
BEJIMYMH, MPONOPLHOHAIBHOCTHIO BEJIMYHMH, NPOLEHTAMHU, WHTEPIPETUPOBATH
pe3yabTaThl pEUICHUs 3aJa4 ¢ YYETOM OTrPaHUYEHUM, CBSI3aHHBIX CO CBOMCTBAMU
paccMaTpuBaeMbIX OOBEKTOB.

AJireOpanveckue BbIpaKeHUs

Hcnonb30BaTh alireOpanyecKyr0o TEPMUHOJIOTHIO U CUMBOJIMKY, NPUMEHSTh
e€ B IIpoLecce OCBOCHHS y4eOHOro MaTepuara.

HaxoauTh 3HaueHuss OYKBEHHBIX BBIPOXXCHUW MpPH 3aJaHHBIX 3HAYCHHSIX
NIEPEMEHHBIX.

BoinonHsATh  npeoOpa3oBaHMsl  LIEJIOTO0  BBIPAXKEHHUSI B MHOTOWICH
MPUBEJACHUEM TIOJIOOHBIX CIAra€MbIX, PACKPHITHEM CKOOOK.

BbINONIHATh yMHOXKEHHE OJHOYJIEHA Ha MHOTOYJIEH M MHOTrodjieHa Ha
MHOTOWIEH, TPUMEHSATH (DOPMYJIbI KBaJpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OCyIIECTBIIATh Pa3JIOKEHUE MHOTOWIEHOB HA MHOMKHTEIM C IOMOIIBIO
BBIHECEHUS 32 CKOOKM OOIIero MHOXHTENsA, TPYNIUPOBKH  CIAraeMbiX,
npuMeHeHus1 GOPMyJT COKPAIIEHHOTO YMHOKEHHUSI.

[TpumeHnsaTh npeoOpa3oBaHKs] MHOTOWIEHOB ISl PEIICHUS Pa3IMYHbIX 3a7a4
U3 MaTEMAaTUKH, CMEKHBIX IIPEJAMETOB, U3 PEAIbHOW MPAKTUKH.

Hcnonb30BaTh CBOWCTBA CTENEHEW C HATYpPAJIbHBIMU IIOKA3aTEJSAMH IS
npeoOpa3oBaHUsl BEIPAKCHUH.



YpaBHeHUS U HEPABEHCTBA

Pemate nvHENHBIE ypaBHEHHsS C OAHOM IEPEMEHHOW, NMPUMEHSS MNpaBUJIA
Nepexo/ia OT UCXOAHOTO YPAaBHEHUS K paBHOCUIIBHOMY eMy. [IpoBepsTh, sBisercs
JIM YUCJIO KOPHEM YpPaBHEHHS.

[TpumeHsTh rpaduyecKkre METObI IPU PEIIEHUHU JTUHEHHBIX YPABHEHUN U UX
CUCTEM.

[ToxOupaTs mnpuMepsl Map 4YHUCEN, SBIAIOIMIMXCA PEIICHUEM JMHEHHOTrOo
YpPaBHEHUSI C JBYMSI IIEPEMEHHBIMH.

Crpouth B KOOPAMHATHOW IJIOCKOCTH TpaduK JIMHEWHOTO ypaBHEHUS C
JBYMsI TIEPEMEHHBIMHU, TOJIB3YSCh TIpadUKOM, MNPUBOAUTH MHPUMEPHI PEIICHUS
YpaBHEHHUS.

Pemiath cucteMsl IByX JUHEUHBIX YPAaBHEHUI C IByMs IEPEMEHHBIMU, B TOM
quclie rpaguuecku.

CocTaBnarh W peuiarh JUHEWHOE YPABHEHHUE WM CHCTEMY JIMHEUHBIX
YPaBHEHU MO YCIOBUIO 33/a4d, HWHTEPIPETUPOBATH B COOTBETCTBHUU C
KOHTEKCTOM 3aJa4M MOJYyYEHHBIA PE3yJIbTaT.

DyHKIMHA

N3o00pakaTh Ha KOOPJMHATHOM MPSIMOM TOUKH, COOTBETCTBYIOIIHE 3aJaHHBIM
KOOpAWHATaM, JIy4H, OTPE3KU, NHTEPBAJIbI, 3AIIUCHIBATh YHUCIIOBBIE IPOMEKYTKH HA
anreOpanyecKoM si3bIKe.

OTMeuaTh B KOOPJMHATHOW IJIOCKOCTA TOYKHU IO 3aJlaHHBIM KOOpJUHATaM,
cTpouTh rpaduku TMHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TMOMOIIBIO (YHKIUNA U3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIIMYMHAMU: CKOPOCTh, BPEMs, PACCTOSIHUE, II€HA, KOJHMYECTBO, CTOUMOCTb,
MPOU3BOJIUTEILHOCTD, BpeMsi, 00bEM PabOTHI.

HaxonuTe 3HaueHne PyHKIIMU MO 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpadguyeckuil cnocod MpeicTaBleHUs M aHajdu3a MHQPOpPMAINH,
U3BJIEKATh U UHTEPIPETUPOBATH HHPOPMAIINIO U3 TPa()UKOB peaIbHBIX MPOIECCOB
Y 3aBUCHMOCTEM.

K xoniy oOyuenus B 8 kiacce OOydYarOIIMIICS TOMYYHUT CIETYIOIINE
MIPEAMETHBIE PE3YIBTATHI:

Yuciaa 1 BBIYMCICHUA

Hcnonp30BaTh HayaJdbHbBIE MPEACTABICHHUS O MHOXECTBE JEHCTBUTEIBHBIX
qucen Jis1 CPAaBHEHUS, OKPYTJICHUS U BBIYUCIECHUN, N300paxaTh JEHCTBUTEIbHBIC
YyCia TOYKaMHA Ha KOOPJIAWHATHOU MPSMOM.

[IpuMeHsIT, TOHSATHE apU(PMETHUYECKOrO0 KBAJIpaTHOTO KOPHS, HAXOJUTh
KBaJpaTHbIE KOPHHU, UCIOJIb3Ysl MPU HEOOXOJUMOCTH KalbKYJSATOP, BBITOIHSTH
npeoOpa3oBaHus BBIPAKEHUN, COJEPKAIIUX KBAJpaTHbIE KOPHHU, HCIOIb3Ys
CBOMCTBA KOPHEM.



Hcnonb3oBaTh 3amucu OOJIBIIUX M MaJIbIX YUCENT C MOMOIIBIO JIECITUYHBIX
npoOeit u creneneit uncina 10.
AnreOpanvecKkue BbIPAKEHUS
[IpuMeHSATh, TOHSTHE CTENEHU C M[EJNbIM I0Ka3aTelIeM, BBINOJIHATD
peo0pa3oBaHus BRIPAXKECHUH, COAEPKAIUX CTETICHH C IIEITBIM MMOKa3aTesIeM.
BBINOMHATH TOXAECTBEHHBIC MPEoOpa3oBaHUs PallMOHATIBHBIX BbIPAXKEHUM
Ha OCHOBE MPaBWJI JIEUCTBUIN HAJl MHOTOWJIEHAMH U alre0panyecKuMu Jpo0sMu.
PacknaapiBaTh KBaJpaTHBIN TPEXUJIEH HA MHOKUTEIIH.
[IpuMeHsTh MpeoOpa30BaHMs BHIPAXKEHUN JI PEIICHUS Pa3IMYHbIX 33]1a4u U3
MaTeMaTUKH, CMEXHBIX NMPEIMETOB, U3 PEaTbHON MPAKTHUKHU.
YpaBHeHUS U HEPABEHCTBA
Pematy nuHElHBIE, KBAaJIpaTHbIE YPaBHEHUS WU PAlMOHAJIbHBIE YPABHEHUS,
CBOJISIIIMECS K HUM, CUCTEMBI IByX YPaBHEHH C ABYMS IEPEMEHHBIMHU.
[IpoBOAUTE MPOCTENIINE UCCIECIOBAHNS YPABHEHUA U CUCTEM YPaBHEHUH, B
TOM YHUCJIEe ¢ TPUMEHEHUEM rpadUYeCcKuX MpeaCcTaBiIeHUN (yCTaHABIUBATh, UMEET
JY YpaBHEHUE WM CHUCTEMa YPaBHEHHI PELICHUs, €CIU HMEET, TO CKOJBbKO, U
npouee).
[TepexoauTth OT clIOBECHOM OPMYJIMPOBKH 3a/1a4u K €€ airedopandeckon
MOJICIM C TIOMONIBIO COCTABJICHUS YPaBHEHUSI WM CHUCTEMbl YpPaBHEHUH,
MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33Ja4M MOJYYEHHBIN pe3ybTarT.
[IpuMeHSATh CBOMCTBA YHCIOBBIX HEPABEHCTB [JIi CPABHEHUS, OILICHKH,
pelaTh JUHEWHbIC HEPABEHCTBA C OJIHOM MEPEMEHHON U UX CHUCTEMBI, J1aBaTh
rpauyecKy0 WJUIIOCTPAllMI0 MHOXECTBa PEIICHUH HEPaBEHCTBA, CHUCTEMBI
HEPABEHCTB.
DOyHKIMHA
[loHuMaTh ¥ UCHOJIL30BaTh (PYHKIIMOHAJBHBIEC MOHATHUS U S3BIK (TEPMUHBI,
CUMBOJIMYECKUE OOO3HAUCHMS), OMpPEACNSATh 3HAuUeHHE (DYHKIUU 1O 3HAYCHUIO
apryMeHTa, ONPEACNIATh CBOMCTBA QYHKIIUU 10 €€ rpaduKy.
CtpouTth rpaduku dIeMeHTapHbIX QYyHKINN BUA:
y =kix, y=x2, vy = x3,y = |x|, y = VX, OIHCBIBATh CBOICTBA YHCIOBOL
byukiuu 1o e€ rpaduky.
K xoniy oOyuenus B 9 kiacce oOydarOmIMICS TOJYYHUT CIEAYIOIINE
MpEeAMETHBIE PE3YIbTATHI:
Yuciia 1 BBIYUCTICHUA
CpaBHUBATh U YHOPSIIOYMBATH PAIMOHAIIBHBIE U UPpAIlMOHATBHBIC YHCIA.
BeImonHATh apudMeTHIECKUe ACUCTBUS C PAMOHATLHBIMU YUCITIAMH,
coueTrass YCTHbIE M TMHUCHBMEHHBbIE TMPUEMBI, BBIMOJHITh BBIUUCICHUS C
UppalMOHaIbHBIMU YUCIAMU.



HaxoauTe 3HaueHus CTENEHEW C MEIbIMH I[OKa3aTelsiIMU W KOPHEW,
BBIYUCIIATH 3HAUEHUS YNCIOBBIX BBIPAKCHUM.

OKpyrJisiTh  TEWCTBUTEIBHBIE YHUCJA, BBINOJIHATh NPUKUIKY peE3yJbTaTa
BBIYUCJICHUH, OIIEHKY YHCIIOBBIX BBIPAKCHUI.

YpaBHeHUS U HEPABEHCTBA

Pemiath nuHEWHBbIE W KBaJpaTHbIC ypPaBHEHHWS, YPABHEHUs, CBOJAIIHUECS K
HUM, IPOCTENIITNE APOOHO-PAIIMOHATILHBIE YPaBHEHUSI.

Pemiath cucteMbl JIByX JMHEWHBIX YpPaBHEHUN C JIByMsl MEPEMEHHBIMU U
CUCTEMBI JBYX YPAaBHEHUI, B KOTOPBIX OJJHO YPAaBHEHUE HE SIBISETCA JIMHEUHBIM.

Pemiath TEKCTOBBIE 3a7ayd alreOpaMvdecKuM CIIOCOOOM C  TTOMOIIBIO
COCTaBJICHUS YPABHEHUS UJIU CUCTEMBI JIBYX YPaBHEHUMN C IBYMsI IEPEMEHHBIMU.

[IpoBOIUTH MPOCTEUIINE MUCCIENOBAHNS YPABHEHUW U CUCTEM YPAaBHEHUM, B
TOM YHUCJE ¢ TPUMEHEHUEM rpaduyeCcKuX MpeacTaBiIeHUl (yCTaHABIUBATh, UMEET
J YpaBHEHUE WM CUCTEMa YPABHCHUH PEIICHUS, €CIU UMEET, TO CKOJIbKO, U
npouee).

PemaTte nuHelHbIE HEpPaBEHCTBA, KBaJpaTHBIE HEPABEHCTBA, H300paxaTh
pEelIEHUE HEPABEHCTB HA YHUCJIOBOM NPSMOM, 3alMCHIBATH PELICHHE C MOMOIIbIO
CHUMBOJIOB.

Pemiatb  cuctemMbl  JIMHEHHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIFOYAIONINE KBaJIpaTHOE HEPABEHCTBO, H300pa)xaTh PEIICHHE CHCTEMbI
HEPABEHCTB Ha YUCJIOBOM NMPSIMOM, 3alUChIBATh PEUIEHUE C TIOMOIIBI0 CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MIPU PENICHUM PA3JIMYHbBIX 3a7a4.

DyHKUMHA

Pacnio3naBath ¢GyHKIMM H3y4eHHBIX BUIO0B. [loka3pIBaTh CXeMaTUYECKHU

pacrnoioKeHNUe Ha KOOPJIMHATHOM TUIOCKOCTH rpadukoB GyHKIMMA BUa: y = kx, y
=kx+b y=kix,y=ax2 + bx + ¢,y =x3, y=1x, y = |x|, B 3aBHCHMOCTH OT
3HaY€HUN KO3()PUIIMEHTOB, ONMUCHIBATH CBOMCTBA (PYHKIUH.

Crpoutb M M300paXkaTh CXEMaTUYECKU IpaQUKHU KBaIpaTHUYHBIX (PYHKIUH,
OIKCHIBaTh CBOMCTBA KBAIPAaTHUHBIX (QYHKIUI 110 UX rpaduKam.

Pacno3HaBaTh KBajpaTu4Hy0 (pyHKLHIO 110 (popMyJie, IPUBOAUTH IPUMEPHI
KBaIpaTUYHBIX (DYHKLMNA U3 peabHOMN )XKU3HU, (PU3UKHU, TEOMETPUHU.

YuciioBbie MOCIECA0BATEILHOCTH M IPOrPeCcCHu

Pacno3HaBaTh apuU(pMETHUECKYyI0 M TE€OMETPHUYECKYI0 MPOrpEecCUu IpH
pa3HBIX crocobax 3aJaHusl.

BBINONIHATS ~ BBIYMCIEHUA C  HUCIOJNb30BaHMEM (GOpMyJd n-ro 4jeHa
apu(PMETUUECKON 1 T€OMETPUUYECKON MTPOrPeECCUil, CYMMBI IEPBBIX N YJIEHOB.

N300paxarh 4ieHbl MOCIEAOBATEIBHOCTH TOYKAMU Ha KOOPAMHATHOM
IJIOCKOCTH.



Pemate 3amaum, CBsI3aHHBIC C YHMCIIOBBIMH ITOCJICAOBATEILHOCTSIMH, B TOM
YHCJIC 33JIaYd M3 PeaJTbHOM KU3HH (C MCIOJIB30BAaHUEM KaIbKYJISITOPa, IU(PPOBHIX
TEXHOJIOTHUIA).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC

Haunmenosanu
€ pa3iesioB H
TEM

Ne
n/

n
NporpamMmmsl

KoaunuyecTBo 4acoB

Bcer
0 e padoThbI

KoHnTpoabHbI

IMpakTuyeckun
e padoThbI

DJIEeKTPOHHbIE
(uu¢possbie)
o0pa3oBaTtejibHbIE

pecypchl

CHUCOK UTOTOBBIX
IUIAHUPYEMBIX
Pe3yJIbTATOB C
yKa3aHHEM ITAIoB
ux ¢popmMupoBaHus

Coco0 oneHKHn
HTOrOBBIX
TUIAHUPYEMBbIX
pe3yJbTaToB

Yucna n
BBIYMCIICHHS.
PammmonansHEIE
qucia

25 2

but6mmoreka [JOK

https://m.edsoo.ru/7f415b
90

BreimonaHsTh,
coueTasi YCTHbIE U
MUCbMEHHbBIE
MNPUEMBI,
apupMeTUIECKHE
JEUCTBUSA c
parroHaTbHBIMU
qHCIaMU.

Haxonute
3HAYEHUS YHCIIOBBIX
BBIPAKCHHUI,
MPUMEHSTD
pasHooOpa3HbIe
CHocoObl U IPUEMBI
BBIUMCIICHUS
3HAUEHUN JPOOHBIX
BBIPAKECHH,
coJieprKalnx
OOBIKHOBEHHBIE U
JECSTUYHBIE IPOOH.

Ilepexonuts
OT OJHOW (OpMBI

- YCTHBIU OIIPOC;
-peuieHue
3ajay;
CaMOCTOSITENIbHA
s pabora;

- KOHTPOJIbHBIC
paboTHL.




3aMCH  YUCeT K
JIpyTou

(mpeobpa3oBBIBATH
JIECATHUUHYIO JpoOb
B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B

ACCATUYHYIO, B
HJaCTHOCTH B
0OECKOHEUHYIO

JNECATUYHYIO JPOOB).

CpaBHUBATH U
YHOPSAI0YMBATh
panuoHaIbHbIE
qyuca.

Oxpyriarb
4ucIa.

BeimonHsaTh
MPUKUJIKY U OLEHKY
pe3yibTaTa
BBIYHCIICHHI,
OLEHKY  3HA4YECHUH
YHUCJIOBBIX
BBIPA)KCHUI.
BeimonHsTh
IEUCTBUA co
CTEMEHAMU c
HaTypaJbHBIMU
MOKA3aTeIIsIMU.

AnreOpandecKku
€ BBIPAXXCHUA

27

bubnuoreka [JOK
https://m.edsoo.ru/7f415b

Hcnonn3oBath
anreOpanyecKyro

- YCTHBIH OIIPOC;
-peuicHue




TEPMUHOJIOTHIO |
CHUMBOJIUKY,
NPUMEHSTh €€ B
MPOLIECCE OCBOEHUS
y4eOHOTO
Marepuana.
Haxonuts
3HAYCHHUS
OYKBEHHBIX
BBIPAXKECHUI npu
3a/IaHHBIX
3HAUYCHMSIX
MEPEMEHHBIX.
BeimnonHsTh
npeoOpazoBaHus
[IEJIOTO  BBIPAKEHUS
B MHOTOWICH
MIPUBEJCHUEM
IMOJOOHBIX
claraembix,
PacKpBITHEM CKOOOK.
BeimonHsTh
YMHOXCHHE
OJTHOWICHA Ha
MHOTOWIECH u
MHOTO4JIEHa Ha
MHOTOYJICH,
MPUMEHSTH
dbopMynbl  KBagparta
CyMMbl U KBajapara
Pa3HOCTH.

3ajaq;
CaMOCTOSITEIIbHA
s paborta;

- KOHTPOJILHBIC
paboThI




OcymecTBisT
b pazioKeHHe
MHOTOYJICHOB Ha
MHOKHUTEIIN c
MOMOIIBIO
BBIHECEHHUSI 3a
CKOOKU o01ero
MHOKHUTES,
TPYIITUPOBKHU
claraeMbix,
MPUMEHEHUs
dbopmyn
COKpAILEHHOIO
YMHOKEHHUS.

IIpumeHATH
npeoOpa3oBaHMs
MHOTOWICHOB  JJIA
pellIeHus pa3IMYHbIX
3aj1a4 U3
MaTE€MaTUKH,
CMEXHBIX
MpPEeIMETOB, u3
peanbHON NPAKTUKHU.

Hcnonp3oBath
CBOICTBa CTENEHEN C
HaATYypaJIbHBIMU
MoKa3aTesIMi  JIJIst
npeoOpazoBaHus
BBIPAKECHUI.

YpaBHeHUs U

20

bubmuoreka [JOK

Pemartp

- YCTHBIH OIIPOC;




HEpaBEHCTBA

https://m.edsoo.ru/7f415b

90

JIMHEHBIE
YpaBHEHUs C OJTHON
MIEPEMEHHOM,
NpUMEHsA TpaBHIIa
nepexoja oT
HCXOJHOTO
YpaBHEHUS K
PaBHOCUIILHOMY
eMy. [IposepsTs,
ABJISIETCS JIA YHCIIO
KOPHEM ypaBHEHHS.

IIpumeHATH
rpaduueckue
METOIbI npu

pELICHUH JIMHEWHBIX
YpPaBHEHUH U  HUX
CUCTEM.

[Tonbupats
IIPUMEPBI [Iap YUCEII,
ABJIAIOLLUXCSI
pelieHneM
JIMHENHOT O
YpaBHEHUS C IBYyMsI
NEPEMEHHBIMH.

Crpouth B
KOOPAMHATHOU
IUIOCKOCTH  Tpaduk
JIMHENHOTO
YPaBHEHUS C IBYMs
NIEPEMEHHBIMU,
M0JIb3YSICh

-peuieHue
3ajay;
CaMOCTOSITEJIbHA
s pabora;

- KOHTPOJIbHBIE
paboThI




rpadukom,
IPUBOJIUTH
IpUMEPHl  PELICHUS
ypaBHEHUS.

Pematp
CHUCTEMBI JIBYX
JIMHEHHBIX
YpPaBHEHUH C IBYMsI
MepeMEHHBIMH, B
TOM qucie
rpaguvecKy.

CocTaBnsate u
pemiate  JTUHEIHOe

ypaBHEHHE WIH
CUCTEMY JIMHEWHBIX
ypaBHEHUU 1o

YCIIOBUIO  3ajauu,
HUHTEPIPETUPOBATH B

COOTBETCTBUU c
KOHTEKCTOM 3aJ1auu
MIOJTyYECHHBIH
pe3yibTar.
N306paxarh - YCTHBIN ONpOC;
Ha  KOOPAMHATHOW | -peIlICHHE
PSMOM TOYKH, | 3a1ay;
Koopaunatsl u bu6nuoreka [JOK COOTBETCTBYIOIIHE )
rpadukm. 24 https://m.edsoo.ru/7f415b 3aXAHHEIM CAMOCTOSTEIEHA
DyHKIHN 20 KOOpAUHATaM, JIy4u 60Ta:
) > | s paboTa;
OTpE3KH, - KOHTPOJIbHBIE

HWHTCPBAJIbBI,

paboThI




3aIMCHIBATh
YKCIIOBbIE
IPOMEKYTKH Ha
anreOpanyeckoM
A3bIKE.

Otrmeuats B
KOOPJMHATHOU
IUTOCKOCTH TOYKH IO
3aJaHHBIM
KOOpJMHATaM,
CTPOUTHh  TpaduKu
JIMHENHBIX
¢yukuuit. Ctpouthb
rpaduK QyHKIUH Y
=|x|.

OnwuceiBath ¢
MIOMOIIBIO0 PYHKIIUI

HU3BECTHEIC
3aBUCHUMOCTH MEXKY
BEJIMYUHAMH:
CKOPOCTb, BpeMs,
paccTtosHue, IIEHA,
KOJIMYCCTBO,
CTOMMOCTb,
MPOU3BOAUTEIHHOCT
b, BpeMs, O00BEM
paboTHI.
Haxonuts

3HaYeHHe (QYHKIUU
[0 3HAa4YeHUI €
apryMeHTa.




ITornmarsn
rpaguvecKui
croco0
MpEICTaBICHUS i1
aHanu3a

uHpOpMAaIInH,
U3BIIEKATh u
UHTEPIIPETHPOBATH
UHPOPMAIINIO u3
rpauKoB peanbHbIX
MIPOLIECCOB u
3aBUCUMOCTEH.

bubmmoreka IIOK [ToBTOpPUTH BCE Ntorosas
[ToBTOpEeHue 1
6 2 https://m.edsoo.ru/7f415b M3YUYECHHOE 3a KypC | KOHTPOJIbHAs
00001IEeHNE
90 7 knacca. pabota
OBIIEE
KOJIMYECTBO
YACOB I10 102 10

I[TPOTPAMME




8 KUIACC

Kosun4yecTBo yacos DJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM undpoBbie
Ne ni/m P Konrpoabubie | IIpakTnueckue (icpp )
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
bu6mmoreka [IOK
1 q .K 15
ucia v BeranciaeHus. KBaapatHeie KOpHU hitos://m. edsoo. /741 7af8
) Yucna u Beruncienus. CTeneHsp ¢ 1ebIM 7 bubmuoreka [JOK
[oKa3areyieM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BhIpaXKEeHHUS. 5 1 bubmuoreka LIOK
KBagpartsslii Tpéxunen https://m.edsoo.ru/7f417af8
4 AnrebpanyecKue BHIPaXKESHHUS. 15 | bubnuorexa LIOK
Anrebpanyeckas ApoOb https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagpaTHbie 15 1 bu6mmoreka [IOK
YpaBHEHHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CHCTEMBI 13 bu6mmoteka [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
7 % .H 12 1
paBHEHHS U HepaBeHCTBa. HepaBeHcTBa hitps://m.edsoo /7641 7afs
bu6moreka [IOK
8 O .0 5
YHKUHH. LCHOBHBIC HORATHA https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
.4 9
? DyHKiyH. THCIOBHIE dyHKIHA https://m.edsoo.ru/7f417af8
but6mmoreka [IOK
10 I1 606 6 1
OBTOPEHHE 1 0DODIEHIE https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 5 0




9 KUIIACC

Kosun4yecTBo yacos DJIeKTPOHHbIE
HanmeHoBaHMe pa3/ie/ioB U TeM ungpoBbie
Ne ni/m P Konrpoasusie | IIpakTuueckue (icpp )
NMporpamMmsbl Bcero o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypcsbl
| Yucna u BeruncieHus. JeficTBUTEbHbIE 9 bubnuorexa [JOK
yucia https://m.edsoo.ru/7f419d08
) YpaBHEHUS 1 HEPABEHCTBA. Y paBHEHUS C 14 ) bubmmoreka [JOK
OJIHOM ITEPEMEHHON https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 1 bu6mmoreka [JOK
YpaBHEHUU https://m.edsoo.ru/7f419d08
bu6moreka [JOK
.H 1 1
4 YpaBHeHus U HepaBeHCTBA. HepaBeHcTBa 6 hits://m.edsoo.ru/7#419d08
bu6mmoreka [JOK
O 16 1
> YHKHHH https://m.edsoo.ru/7f419d08
bu6mmoreka [JOK
6 YucoBble NOCIET0BATEIbHOCTH 15 1 https://m._edsoo.r/7#419d08
. [ToBTOpenue, 00o0IIeHNE, CUCTEMATH3AIIHS 13 | bu6nuoreka [IOK
3HAHUI https://m.edso0o.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0




YUYEBHO-METO/IMYECKOE

OBECIEYEHUME OBPA30BATEJBLHOIO

MPOLIECCA

OBSIBATEJILHBIE YUEBHBIE MATEPUAJBI JIJIS1 YUEHUKA

. Anre6pa.7 kiacc. MaxkapserueB FO.H., Munatok H.I'. u np. / Iloa
pen. Tenaxosckoro C.A. - M.: IIpocsemenue, 2020 r.

. Anre6pa.8 kiacc. MakaperueB FO.H., Munaiok H.I'. u np. / Tlox
pen. Temsikockoro C.A. - M.: IIpocBemienue, 2020 r.
Anrebpa.9 kimacc. Makaperaes FO.H., Munaroxk H.I'. u ap. / [lox pen.

Tensaxosckoro C.A. - M.: IIpoceemenue, 2020 .

METOANYECKHUE MATEPUAJIBI UISA YUUTEJISA
Aneebpa. 7 knacc. Memoouueckoe nocooue. Mep3nsik. Kareropusi: Aneeopa.

28.06.2019 12:21.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

https://resh.edu.ru/
https://proektoria.online/lessons
https://ypokmudper.pd/
http://www.cereBU40K.pd/

https://fg.resh.edu.ru/



https://myschool.edu.ru/

https://uchi.ru/
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