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PABOYAS IPOIPAMMA
IO AJTEBPE
JUISL 7 - 9 KJIACCOB

CocrapuTens: yuurens MaTeMaruxy [1askosa CeeTiana Muxaiiosna,
yuutenb MaTemaTuku JKapkopa Hanexna MeanosHa,

yunTens MaTeMaTuka Msotosa Mpuna IOpeesna.



IHosicHuTEIbHASA 3AIIUCKA
K padoueii mporpamMmMe no ajredpe 1ja# / — 9 Kiaccos

Pabouas mporpamma mo anrebpe mis 7 — 9 KIACCOB COCTAaBJICHA B COOTBETCTBUU C
denepanibHBIM  TOCYJAPCTBEHHBIM — 00pa30BaTE/IbHBIM ~ CTAHAAPTOM  OCHOBHOTO  OOIIEro
o0Opa3oBaHusi, HAa OCHOBE NpHMepHO# [IporpamMmbl OCHOBHOrO O0IEro 0Opa30BaHHS IO
Maremaruke, [Iporpammer mo anredpe mist 7 — 9 kiaccoB 00meoOpa3oBaTeIbHBIX KO K
yaeonuky I'. B. Jlopodeesa u ap. /coct. T. A. Bypmuctposa — M.: [Ipoceemnienne, 2018.

OO0uasi xapakTepucTHKA Kypca

Co3HarenbHOE OBJIAZICHHE YYaIlMMHCS CHCTEMOW anredpandyeckux 3HaHUM U yMEHUM
HEOOXOMMO B TOBCEIHEBHOM KM3HM ISl M3YUYCHHS CMEXKHBIX JUCIHUIUIMH U TPOJOJDKEHUS
o0pazoBaHwUsl.

[IpakTuueckass 3HAYMMOCTH IIKOJBHOTO Kypca aireOpbl OOyClIOBJIIEHA TeM, 4YTO €&
00BEKTOM SIBIIFOTCS KOJMYECTBEHHBIC OTHOIIEHHUS JIEWCTBUTEIBHOTO MuUpa. MaTtemaTudeckas
MOJATOTOBKA HEOOXOoauMa Ui TMOHWMAaHWs TPUHIUIIOB YCTPOWCTBA H  HCIIOJIb30BAHMS
COBPEMEHHON TEXHUKH, BOCHPHUATHS HAYYHBIX U TEXHUYECKUX MOHATHH W uaed. MaremaTuka
SIBJISIETCST SI3bIKOM HayKd W TeXHUKUA. C €€ MOMOIIBI0 MOJCIUPYIOTCS W U3Y4alOTCs SIBICHUS U
MIPOIIECCHI, TPOUCXOISIINE B IIPUPO/IC.

B kypce anreOpsl MOXKHO BBIICIHTH CJIEAYIONIME OCHOBHBIE COJCpPI)KATEIbHBIC JIMHHH:
apudmeTrka; anredpa; (QpyHKIIUU; BEpOSTHOCTh M CTaTUCTUKA. Hapsnmy ¢ 3TuM B cojaeprkaHue
BKJIIOUEHBI JIBa JIOTIOJHUTEIBHBIX METOJOJIOTUYECKUX pa3jena: JIOTMKa U MHOYKECTBa;
MaTeMaTHMKa B  HCTOPMYECKOM  pa3BUTHM, 4YTO CBSI3aHO C  peaju3alued  1enei
OOLIEMHTEIUIEKTYaIbHOTO U OOIIEKYIbTYPHOTO pa3BuTHs yuamuxca. ConepikaHue KakJIoro 3
3TUX pa3lielioB Pa3BOPAUMBAETCS B COAEPKATEIbHO-METOJAUYECKYIO JTMHUIO, MPOHU3BIBAIOIIYIO
BCE OCHOBHBIE COJIepKATEIbHbIC TUHHU.

[Ipu sToM mnepBast auHUS — «JIOorMKa W MHOXKECTBa» — CIYXKHUT €I OBJIAJCHUS
YYalIUMHUCS HEKOTOPBIMHM 3JIEMEHTaAMH YHUBEPCAJIBHOTO MAaTeMaTHYeCKOro Si3bIKa, BTOpas —
«MartemaTiKa B UCTOPHYECKOM pa3BUTUU» — CIIOCOOCTBYET CO3JIaHUIO OOILEKYIbTYPHOTO,
ryMaHuTapHoro (oHa U3ydeHus Kypca.

CopepxaHue JTHMHUA «ApUPMETHKA» CIY)KUT 0a30i Ans JajgbHEHIIEro H3y4eHHs
yYallUMHCS MaT€MaTHUKH, CHOCOOCTBYET pa3 BHUTHIO UX JIOTHYECKOTO  MBINIJICHHS,
(hOpMHUPOBAHHUIO YMEHHUSI MOJIB30BATHCS ANTOPUTMAMU, a TaKXKe MPUOOPETEHUIO MPAKTHYECKUX
HABBIKOB, HEOOXOJMMBIX B IOBCEAHEBHOW >XM3HH. Pa3BUTHE MOHATUS O YHUCIe B OCHOBHOU
IIKOJIE CBSI3aHO C pALHUOHAIBHBIMH W HPPALMOHAIBHBIMUA 4YKCIaMH, (OPMUPOBAHHUEM
MIEPBUYHBIX MIPEICTABICHH O IEHCTBUTEIILHOM YHUCIIE.

Cogepxanne nHHHA «AnrebOpa» crmocoOCTBYeT (OPMUPOBAHUIO y  YUaIIUXCS
MaTeMaTHYeCKOro ammapaTta JUisl pelIeHHs 3aJad U3 pPa3fesioB MaTEeMaTUKH, CMEXHBIX
MPEAMETOB U OKPYKAIOIIEH pealbHOCTU. B OCHOBHOM 1IKOJIE MaTepuan rpynnupyercs BOKpPYr
paIMoOHAaIbHBIX BBIpAKEHUU. SI3BIK anreOpbl MOMUEPKMBAET 3HAYCHHE MAaTEMaTHUKHU KaK sI3bIKa
JUISl IOCTPOEHUSI MaTEMAaTUYECKUX MOJIEIIEN MPOLIECCOB U SIBJIEHUM pEealbHOTO MHUpa.

Pa3BuTHEe anTOpUTMHUYECKOTO MBINLICHHUS, HEOOXOIUMOTO, B YACTHOCTH, JUISI OCBOCHHUS
Kypca MH(POPMATUKU, U OBJIAJICHUE HABBIKAMHU NEAYKTUBHBIX PACCYKIEHUH TaKkKe SBISIOTCS
3amauaMu u3ydeHus: anreOpel. [IpeoOpazoBaHue CUMBOJIBHBIX (OPM CHOCOOCTBYET Pa3BUTHUIO
BOOOpaKeHHUs yJaIIUXCsl, UX CIOCOOHOCTEH K MaTeMaTHYECKOMY TBOPUYECTBY.



Conepsxxanne pasnena « OyHKIIMN» HAILICJIEHO Ha MOJyYEHUE MIKOJIbHUKAMHU KOHKPETHBIX
3HaHWN O (PYHKIIMH KaK BaXHEHIICH MaTeMaTHYeCKOW MOJETH JJIsi OMMCAHUS U UCCIICTOBAHUS
pa3zHooOpa3HBIX MporieccoB. M3ydeHne 3Toro Marepuasna crocoOCTBYEeT Pa3BUTHIO Y yUAIIUXCS
YMEHHUSI UCIOJIb30BaTh PA3JIMYHbIE SI3bIKM MAaTEMAaTHKU (CJIOBECHBIM, CHUMBOJWYECKUM,
rpaduyueckuii), BHOCUT BKJIaJ B OPMHUPOBAHUE MPEICTABICHUI O POJIM MAaTEMATHKH B Pa3BUTHHI
UHUBUJIN3ALMU U KYJIbTYPBI.

Paznen «BeposiTHOCTP M CTaTHCTHKa» — O0OS3aTEIbHBII KOMIIOHEHT IIKOJBHOTO
o0pa3oBaHUs, YCUIMBAIONIUN €ro MPHUKJIAJHOC W NPAKTHYECKOE 3HAUCHUE. DTOT Marepual
HEOOX0IUM, TIPEXKJIe BCEro, A (GOPMUPOBAHUS Y YIaTUXCs (PYHKIIMOHAIBHON rPaMOTHOCTH —
YMEHHS BOCIPUHUMATh W KPUTHUYECKH aHAIM3UPOBATh HH(OpPMAIHIO, TPEACTABICHHYIO B
paznuuHbIX (opMax, MOHUMATh BEPOSTHOCTHBIM XapaKTep MHOTHX PEAbHBIX 3aBUCHUMOCTEH,
MPOU3BOIUTh TPOCTEUIINE BEPOSTHOCTHBIE pacuéThl. l3yueHne OCHOB KOMOWHATOPHKHU
MO3BOJIUT YYAIIUMCS OCYIIECTBJISITh PACCMOTPEHUE CIIydaeB, Mepedop W TOJCYET dYHCiIa
BapHaHTOB, B TOM YHCJI€ B MPOCTEUIINX MPUKIAIHBIX 3aa4ax.

[Ipy wW3y4eHUM CTAaTUCTUKH M BEPOATHOCTH OOOTAIIAIOTCS TPEACTABICHUS O
COBPEMEHHON KapTHHE MHpa M METOJAaX €ro HCCieoBaHus, (GopMUpYETCsS MOHMMaHUE POJU
CTATUCTUKH KaK HCTOYHHMKA COIMAJHLHO 3HAYMMOW WH(OpPMAlMd W 3aKJIAIBIBAIOTCS OCHOBBI
BEPOSITHOCTHOTO MBIIIJIEHUS.

MecTo Kypca B y4eOHOM ILIaHe

basucHpiii yaeOHBIN (0Opa3oBaTeNbHBIN) IIJIaH Ha W3y4deHHE anreOpel B 7—9 Kimaccax
OCHOBHOW MIKOJIBI OTBOAMT 3 HYaca B HENEII0 B TEYCHHE KaXJOro rojga oOydeHus, Bcero 306
YPOKOB Ha 0a30BOM YpOBHE.

KoanuectBo
Komnuectso wacos B | KonmuecTBo 4yacoB 3a
Kracc KOHTPOJIBHBIX paboT
HEJIEITI0 rox
3a O
7 KJacc 3 102 11
& Kacc 3 102 7
9 kiacc 3 102 5
Bceero: 306 23

IleHHOCTHBIE OPHEHTHPBI COACPKAHUS

AnreOpa sIBJII€TCSI OTHUM M3 ONOPHBIX MPEJIMETOB OCHOBHOM IIKOJIBI: OHA 00eCreYnBaeT
U3yuYeHHe JPYruX AUCLUUIUIMH. B mepByro odepelb 3TO OTHOCUTCS K MpeAMeTaM €CTEeCTBEHHO-
HAy4YHOIO IMKJIA, B YaCTHOCTH K (u3uke. Pa3BUTHE JOrMYECKOro MBIIUICHUS y4yallluXcs IMpH
oOy4yeHun anredpe crocoOCTBYeT YCBOSHHMIO IPEIMETOB 'yMaHUTapHOro nukia. [Ipakrnyeckue
YMEHUS U HaBBIKM  anre0panyeckoro Xapakrepa HEOOXOIuUMBbI Uil  TPYAOBOM H
npodeccuoHaIbHONU NOArOTOBKHU IIKOJIbHUKOB.

Baxneiimeil 3amadeil MIKOJBHOTO Kypca anreOpbl SBISETCS pa3BUTHE JIOTMYECKOTO
MbIIUIeHUsT yyamuxcsa. CaMu OOBEKThl MaTeMaTHYECKUX YMO3AKIIOUEHUH W MpHUHATHIE B
anreOpe mpaBuiIa UX KOHCTPYMPOBAHUS CIIOCOOCTBYIOT (DOPMUPOBAHUIO YMEHUI 00OCHOBBIBATH
U JJOKa3bIBaTh CY)KJIEHUS, IPUBOJUTH YETKHE ONPEACICHNUS, Pa3BUBAIOT JIOTHYECKYIO HHTYHIIUIO,
KpaTKO M HAIJISIIHO PacKpBIBAIOT MEXAHU3M JIOTUYECKUX NOCTPOCHUN M y4aT UX MPUMEHEHHUIO.
Tem campiM anreOpa 3aHMMaeT OJHO M3 BEAYUIMX MeCT B (OPMHPOBAHMM HAYyYHO-
TEOPETUYECKOI0 MBILIUIEHUS IIKOJIBHUKOB. PacKpblBas BHYTPEHHIOIO TapMOHHIO MaTEMaTHKH,
¢dbopMupys NOHUMaHHE KPacoThl M U3SIIECTBA MAaTEMAaTHUECKUX PACCyXJIeHUi, anredpa BHOCUT
3HAUUTENBHBIN BKJIaJ B 3CTETUUECKOE BOCIIUTAHUE YUALUXCS.




H.]'IaHI/IpyeMble pe3yJbTaThbl 0CBOCHUA KypcCa

N3ydyenne anreOpbl B OCHOBHOW IIKOJE JacT BO3MOXKHOCTh YYalUMCS JIOCTHYb

CIIEYIOLIUX PE3YJIbTATOB:
1. B nanpasnenuu 1uuHOCMHO20 pa3eumusl.

yYMEHHE SICHO, TOYHO, TPAMOTHO M3JIaraTh CBOM MBICIM B YCTHON M MHUCHhMEHHOH (hopme,
MOHUMATh CMBICH ITOCTaBJIICHHOM 3aZla4yd, BBICTPAMBATL aApPryMmeHTAlWIO, MNPUBOAHUTH
IIPUMEPHL U KOHTPIIPUMEDBI,

KPUTHUYHOCTDH MBIIIJICHU A, YMCHUC pacrio3HaBaTb JJOTMYCCKN HCKOPPCKTHBIC
BbICKAa3bIBaAHHWA, OTJIIMYATh THIIOTE3Y OT (I)aKTa;

MIpe/ICTaBJICHHE O MaTeMAaTUYECKON Hayke Kak cdepe ueloBEeuecKOM IesiTebHOCTH, 00
oTamax €€ pa3sBUTUsA, O €€ 3HAYMMOCTH JIA pa3BUTUS HUBUIIU3AIUH;

KpCaTHUBHOCTb MBINUICHUA, WHUIOHWATHUBA, HAXOAYMUBOCTb, AKTUBHOCTH IIpU PCIICHHUUN
MaTEMaTHYCCKUX 3aJda4,

yMEHHE KOHTPOJHMPOBAThH TMpOIECC M  pe3yiabTaT y4yeOHOW  MaTeMaTHuuecKou
NEeSATENBHOCTH;

CIOCOOHOCTh K OMOIMOHAJIbHOMY BOCIIPHATUIO MaTEMaTHYCCKUX O6’beKTOB, 3aaa4,
penIeHui, pacCcyKACHHI.

2. B memanpeomemnom HanpasieHuu.

yMEHHE BUJIETh MAaTEMaTUYECKYIO 3a]]auy B KOHTEKCTE MPOOJIEMHOM CUTYyallMl B JPYTUX
JTUCIUIUINHAX, B OKPY)KAIOIIEH KU3HU;

YMEHHE HaXOUTh B PA3JINYHBIX HCTOUHUKAX HH(POPMALINIO, HEOOXOIUMYIO JIISl pELIeHUS
MaTeMaTHYeCKUX Mpo0OieM, U MPEICTaBIATh €€ B MOHATHOM dopMe, IPUHUMATh PEeUICHHE
B YCJIOBHSIX HETIOJHOW M M30BITOYHON, TOUHOM M BEPOSITHOCTHON MH(POPMAIIHH;

yMEHHE MOHMMAaTh M MCIOJb30BaTh MaTeMaTHUYECKUE CPEACTBA HATJISAHOCTH (Tpadukw,
oyarpamMmbl, TaOMUIBI, CXeMbl W JAp.) Ui  WUIIOCTpalud, HHTEepIpeTalum,
apryMeHTaluu;

YMEHHME BBIIBUraThb TUIOTE3bl MpPH peUIeHHMH Y4eOHBIX 3aJa4y M T[OHUMAaTh
HE0OX0IMMOCTh UX NPOBEPKH;

YMEHHE MPUMEHSITh HHAYKTHBHBIE U JETYKTHUBHBIE CIIOCOOBI pacCyXIEHUH, BUACTbH
pa3IMyYHbIE CTpATeTuu pPeLIeHUs 3a/1ay;

MOHMMAaHHE CYIIHOCTH aJrOPUTMUYECKUX IMPEANUCAHUN M YMEHHE JIeHCTBOBaTh B
COOTBETCTBUU C MPEATIOKEHHBIM aJITOPUTMOM;

YMEHHE CaMOCTOSITENIbHO CTaBUTh II€JIM, BbIOMpaTh W CO3JaBaTh AJITOPUTMBI IS
pelieHns yueOHbIX MaTeMaTHYECKUX IpooieM;

yYMEHHE IIAHUPOBATh U OCYILECTBIATH ACSITENbHOCTD, HAIIPABJICHHYIO Ha pelIeHUE 3a1a4
HCCIIEA0BATENbCKOTO XapaKTepa;

TIepBOHAYANIbHBIE TIPEJICTABICHUS 00 UIESIX U METOJaX MaTeMaTHKU KaK YHHUBEPCATbHOM
SI3bIKE HaYKU U TEXHUKHU, CPEACTBE MOJICTUPOBAHMS SIBIEHUH U IIPOLIECCOB.

3. B npeomemmnom nanpasnenuu:

YMCHHC pa6OTaTb C MAaTrcMaTU4CCKUM TCKCTOM (CTPYKTypI/IpOBaHI/Ie, HU3BJICUYCHUC
HCO6XO,Z[PIMOI>1 I/IH(I)OpMaI_II/II/I), TOYHO M I'paMOTHO BbIpa’KaTb CBOU MBICIIU B YCTHOﬁ n
MHUCbMEHHOM pceun, MNpUMCHAA MATCMATUYCCKYI0O TCPMUHOJIOTUIO W CHUMBOJIUKY,
HCIIOJIb30BATh pa3JInIHbIC SA3BIKHU MaT€MaTuKu (CHOBGCHLIﬁ, CI/IMBOJ'II/I‘-ICCKI/II\/'I,
rpa(pnqecxnﬁ), 000CHOBBIBATH CYXXIACHHA, MIPOBOIUTH Knaccn(bmcaumo, J0Ka3bIBaTh
MAaTEMAaTUYCCKUEC YTBCPKIACHUS,



BJIaJieHHE 0a30BbIM MOHATHIHBIM aNllapaToM: UMETh MPEACTABICHUE O YHCIe, BIaJCHHUE
CHMBOJIBHBIM  SI3bIKOM  aireOpbl, 3HAHME  DJIEMEHTAPHBIX  (PYHKUIMOHAJIHHBIX
3aBHCUMOCTEH, (POPMHPOBAHUE IMPEJCTABICHUH O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B
pETbHOM MHpPE U O PAa3IMYHBIX CIIOCO0AX WX M3Yy4eHHUs, 00 OCOOCHHOCTSX BBIBOJOB U
MIPOrHO30B, HOCSIIIUX BEPOSITHOCTHBINA XapakTep;

YMEHME BBINOJHATH ajireOpanueckue MpeoOpa3oBaHUs pPalMOHAIBHBIX BBIPAKEHUH,
MPUMEHSTH UX JUISl PELIeHUs] y4eOHbIX MaTEMAaTUYECKUX 3a7a4 U 3ajjay, BOSHUKAIOIINUX B
CMEXHBIX YU4eOHBIX MpeIMEeTax;

YMEHHUE T0JIb30BAaThCI MATEMAaTHYECKUMH (OPMYJIaMH U CaMOCTOSITEIBHO COCTaBIISThH
(opMyITBI 3aBUCUMOCTEH MEXTy BEIMYMHAMHU Ha OCHOBE 000O0IIEHHS YaCTHBIX CITy4aeB U
9KCIEPUMEHTA;

YMEHME peliaTh JMHEHHbIE M KBaJpaTHblE YpaBHEHHS M HEPABEHCTBA, a TaKkKe
MPUBOJIMMbIE K HHUM YpaBHEHHs, HEPABEHCTBA, CHUCTEMbI; MPUMEHITHh TIpaduyecKue
MPE/CTaBICHUs] Uil PEUIeHUs] W MHCCIEeIOBAaHUS YpaBHEHUMN, HEPaBEHCTB, CHCTEM;
MPUMEHATh IOJIyY€HHbIE YMEHMs JUIsl pelIeHMs] 3aJad M3 MaTeMaTUKH, CMEXKHbBIX
MIPEeIMETOB, MPAKTUKH;

OBJIaJIECHUE CHUCTEMOM (PYHKIMOHAIBHBIX TOHSTUN, (QYHKIMOHAIBHBIM S3BIKOM H
CUMBOJIUKOW, yMEHHE CTpOUTh Tpaduku (QyHKUIUN, OMUCHIBATH HX CBOIICTBA,
HCIO0JIb30BaTh (PYHKUIHMOHAIBHO-TpaduyecKue MpeicTaBiIeHUs Jisl ONMUCAHUS U aHaIu3a
MaTeMaTHYECKHX 3aiad U peajbHbIX 3aBUCUMOCTEN;

OBJIaZICHUE OCHOBHBIMH CIIOCOOAMM MPEICTABICHHUS M aHAJIN3a CTATUCTUUYECKUX JAHHBIX;
YMEHUE pellaTh 33a4 Ha HAX0XKAEHUE YaCTOThI U BEPOSATHOCTH CITydailHBIX COOBITUH;
YMEHHE IPUMEHATh U3y4CHHBIC TIOHATHUSA, PE3YIbTaThl 1 METOIbI IIPH PELICHUM 3aJa4 U3
Pa3IUYHBIX Pa3lenoB Kypca, B TOM YHCIE 33[a4, HE CBOAAIIUXCA K HENOCPEACTBEHHOMY
IIPUMEHEHHIO U3BECTHBIX AJITOPUTMOB.



Conep:xkanmne Kypca ajaredpsl B 7 — 9 kiaccax

Yucaa

PanmnonajibHbIe YHCJIa. MHOXKECTBO pallMOHAIbHBIX uncesl. CpaBHEHHE PAIMOHAIBHBIX YHCEI.
JICHCTBUS ¢ palMOHAIBHBIMU YUCIaMU. [Ipedcmagienue payuoHAIbHO20 HUCLA OeCIMUYHOU
O0poobbio.

HppaunonanbHble  uymciaa.  [loHsTHe  WppalMOHAIBHOTO  YKciaa.  Pacro3HaBaHHUE

MPPALMOHATBHBIX uncel. [IpuMepsl 10Ka3aTeIbCTB B anredpe. MppauuoHabHOCTh yucia V2 .
[Ipumenenue B reometpuu. Cpagnenue uppayuoHaivruix yucei. Muodxcecmso oeticmeumenbHvlx
yucei.

ToxknecTBeHHbIE IPe0OPaA30BaAHUSA

YucnoBble 1 OyKBeHHbIEe BbIpazkeHHsl. BbipakeHue c mnepeMeHHOW. 3Hau€HUE BbIPAKEHHUS.
[ToncranoBKa BeIpaKEHUN BMECTO IEPEMEHHBIX.

Heabie Boipaxenus. CTeneHb ¢ HaTypalbHBIM ITOKa3zaTenaeM U e€ coiicTBa. [IpeoOpazoBanus
BBIPOKEHUH, COJEpXkallluX CTENeHU C HATypalbHBIM MoKazareiaeMm. OJHOUIEH, MHOTOYJIEH.
JleficTBUSI ¢ OTHOWICHAMHU W MHOTOUYJIEHAMH (CJIOKEHHE, BEIYMTaHUE, YMHOXKEHHE). DopMyInbl
COKpPAIIEHHOTO YMHOXEHHS: Pa3HOCTh KBAJApaTOB, KBaJpaT CYMMBbI U KBaJpaT pa3HOCTH.
PaznoxxeHne MHoOrouseHa Ha MHOXMTEIW: BbIHECEHHE OOIIET0 MHOXHTENS 3a CKOOKH,
2PYNNUPOBKA, NpUMeHeHUue OpMYN COKpawjénHo2o ymHoxcenus. Keaopamuolii mpéxunen,
PAs3nodiceHue KeaopamHo20 mpéxuaiena Ha MHONCUMEU.

JlpoO6Ho-paunoHasbHbie BbIpaxeHusi. CrTerneHb ¢ 1enbM Mmoka3arenem. [IpeoOpazoBaHue
IpOOHO-JIMHEWHBIX BBIPAKCHHUM: CIIOKEHUE, YMHOXKEHHE, NeleHue. Aneeopauueckas Opodw.
Jonycmumvele 3nauenusi nepemeHHvIX 8 OpOOHO-payuoHanbHulx evipadiceHusx. CokpaujeHue
aneebpauveckux Oopooetl. Ilpusedenue ancebpauueckux Opobell K o0OWeMy 3HaAMeHamero.
Heticmsua ¢ aneebpauueckumu OpoOAMU: CHONCEHUe, GbluumMaHue, YMHOMCeHue, OelleHue,
6036e0eHuUe 6 cmenens. [Ipeobpazosarue 8blpadicerull, cO0epAHCAUUX 3HAK MOOVIIAL.
KBaapaTuble kopHUu. ApudmeTndeckuil KBaapaTHbIi KopeHb. [IpeoOpa3oBaHue BBIpaKCHHH,
CoJIepXKalIuX KBaJIpaTHbIE KOPHU: YMHOKEHUE, JIEJICHUE, BBIHECEHNE MHOKHUTENS U3-110J 3HAKa
KOPHS, BHeceHue MHOd CUmMens noo 3HaK KOPHSL.

YpaBHeHUs] M HEPABEHCTBA

PaBencrBa. Uucnosoe paBeHcTBO. CBOKCTBA YMCIIOBBIX PABEHCTB. PABEHCTBO C MEPEMEHHOM.
YpaBuenusi. I[lousatusi ypaBHeHUs U KOpHS ypaBHeHUs. [lpedcmasneHue o pagnocuibHOCmU
ypasnenuii. Obnacms onpedenenus ypagHeHus (061acmos 00Ny CMUMbIX 3HAYEHUL NePeMEeHHOLL).
JIuHeliHOe YypaBHeHHe U ero KOpPHH. PernieHue JIMHEWHbIX yYpaBHEHUU. Jlunetinoe ypasneHue c
napamempom. Konuuecmeo kopmueti nuneunozo ypasnenus. Pewenue nunetinvix ypashenutl c
napa mMmempom.

KBaapaTtHoe ypaBHenme m ero kopHu. KBagpaTHbeie ypaBHeHus. HenoisiHble KBajapaTHbIE
ypaBHEHUs. JIMCKpUMHHAHT KBaJApaTHOTO ypaBHEeHHs. QPopMmyna KOpPHEH KBaJpaTHOIO
ypaBHeHus. Teopema Buema. Teopema, obpamnas meopeme Buema. PemieHne KBaapaTHBIX
ypaBHEHUH: HCMONb30BaHHE (GOPMYJBl ISl HAXOXKACHUS KOPHEW, epaghuueckuti memoo
peulenus, pasiodiceHue Ha MHOdiCUmeny, noooop KopHell ¢ UCNnoIb308anuem meopemsvl Buema.
Konuuecmso kopHell kéaopamnozo YpasHeHUs 6 3A8UCUMOCIU Om €20 OUCKPUMUHAHMA.
buxeaopamnvle ypasnenus. Ypaenenus, ceooawuecs K aunetiHoim Keaopamuwvim. Keaopammvie
VPAasHeHUs ¢ Napamempom.

/IpoGHo-panMoHa/IbHbIE YPaBHeHHs. PerieHne mpocTedmux ApoOHO-IMHEHHBIX YpaBHEHHIA.
Pewenue opobno-payuonanvnvix  ypasnenuti. Memoovl pewienus YpagHeHuu: Memoobl



PABHOCUIHLIX  NPeoOpa308anull, Memoo 3dMeHbl NepeMeHHOU, 2epaguueckuii  memoo.
Hcnonvzosanue ceovicme @ynkyuu npu pewenuu ypaeuwenuii. Ilpocmetiwiue uppayuonaivHvle

ypasnenus suda +/f (x) = a, \/ f(x) = \/ g (x) . Vpaenenus euoa x" = a. Ypaenenus 6 yenvix
YUCTLAX.

Cucrembl ypaBHeHMil. YpaBHEHHE C JBYMs I€peMEHHbIMU. JIMHENHOE ypaBHEHHE C JABYMS
NepeMeHHBIMU. [Ipamas Kak epaghuueckas unmepnpemayus JUHEUHO20 YPAGHEHUs C O08YMsL
nepemennvimy. IloHATHE CUCTEMbl ypaBHEHHH. PemieHue cucrembl ypaBHEHUH. MeToabl
pelIeHNs] CUCTEM JIMHEHHBIX YPaBHEHHUU C IByMs MEPEMEHHBIMU: epaguueckuii Memoo, Memoo
cnodceHus], METo MOACTaHOBKU. Cucmembl TUHEHbIX YPASHEHUL C RAPAMEMPOM.
HepaBencrBa. YucnoBsie HepaBeHcTBa. (CBoMCTBa 4YHCIOBBIX HepaBeHCTB. [IpoBepka
CIPaBEUIMBOCTA HEPABCHCTB TMPHU 3aJIaHHBIX 3HAYCHUSAX TIEPEeMEHHBIX. HepaBeHCTBO ¢
nepemenHoi. Ctporue HecTporue HepaBeHCTBA. OOacmy onpedeiieHus HepaseHcmaa (0bacmo
0onycmumblx 3Ha4eHull nepemenHot). PemeHue nUHEHHBIX HepaBeHCTB. Keadpammoe
HepageHcmeo u e20 peuwieHus. Pewenue keaopamuvlx HepaseHCms: UCNONIb308AHUE CEOLICME U
epaghuka KeaOpamuuyHou QYHKYuU, Memoo UHMEPBAnos. 3anucb peuwieHus KeaopamHo2o
Hepagencmaa. Pewenue yenvix u OpoOHO-payuoHAIbHbIX HEPABEHCME MEMOOOM UHMEPBATLO8.
Cucrembl HepaBeHCTB. Cucmemvl HepaseHcms ¢ 00HOU nepemenHou. Pewenue cucmem
HepageHcme ¢ 0OHOU NepemMeHHOU. TUHEelHbIX, Keaopamublx. M300pasicenue peuieHus cucmembl
HepageHcmea Ha YUCI080L NPAMOLL. 3anuco peuieHus CUcmembvl HepaseHCcma.

DyHKUUHA

Iousitue pynkuun. Jexapmosv koopouramol Ha naiockocmu. Popmuposanue npeocmasieHull
0 MemanpeomMemHoOM NoHAmMuUU «KoopouHamsly. Cnocobwvl 3a0anusi GYHKYUU: AHATUMUYECKUl,
epaghuueckuit, Tabmuuneiii. ['paduk Gyakmuu. [Ipumepsl QyHKIMHA, MOTydyaeMbIX B Mpoliecce
MCCIIEIOBAHUS PA3JIMYHBIX PEAIbHBIX MTPOLIECCOB U pelIeHus 3a7ay. 3HauyeHe (QYHKIHUH B TOUKE.
CpoiicTBa (yHKIMIA: 00JaCTh OMNpPEACTIEHUs, MHOMXECTBO 3HAUYCHUM, HYJIW, TMPOMEKYTKH
3HAKOMOCTOSIHCTBA,  YEMHOCMb/HeUéMHOCMb, TPOMEXKYTKA  BO3pacTaHUS M YObIBaHUS,
HaumOoJblllee W HauMeHblliee 3HaueHus. HccrnenoBanwe ¢QyHkuuu 1o e€ rpaduky.
IIpeocmasnenue 06 acumnmomax. Henpepwvisnocmo ¢hynkyuu. Kycouno 3aoanuvie ¢ynxyuu.
Jluneiinaa ¢ynkuusa. CpoiictBa W rpaduk JIMHEHHOW (QYHKIUU. YTI0BOH KodDduIMeHT
npsmoii. Pacronoxkenue rpaduka JAuHEHHON (YHKIMM B 3aBUCUMOCTH OT €€ YIJIOBOTO
ko3 duimenta u cBobomHOTO wWieHa. Haxoowcoenue Ko3p@uyuenmos auHetHol GyHKyuu no
3A0AHHBIM YCLOBUAM. NPOXOHCOEHUe NPAMOU Yepe3 08e MOUYKU C 3A0AHHbIMU KOOPOUHAMAMU,
NpOXodHcOeHUue NPAMOU Yepe3 OaHHYI0 MOYKY U NAPALIeNIbHO OAHHOU NPAMOU.

KBagpatnunas ¢ynkuusa. CpoiictBa u rpaduk KkBaapaTHuHOM (QyHKIUU (mapaboibl).
Ilocmpoenue epagpuxa keadpamuuno ¢pyukyuu no moukam. Haxoxxnenue Hynei KBaapaTHUHON
GYHKIUM, MHOJCECMB8A  3HAYEHUU, NPOMENCYMKO8 3HAKONOCMOSHCMEA, NPOMENCYMKO8

MOHOMOHRHOCMU.

RIl=

OO0paTHasi nponopuUMOHAIBHOCTb. CBolicTBa QyHKIMN Yy = —. ['unepOoa.

I'paduxu pyuxuuii. /lpeodpazosanue epaguxa pynxyuu y = f (X) o nocmpoenus epagpuros
Gynryuii 6uda y = af (kx + b) + ¢. I'paguru gynkyuii y = a + Lb, y=+vx,y=3VYx,y = |x|.

x+
IocnenoBarenbHOCTH M mMporpeccur. YucnoBas mociaeaoBaTeNbHOCTh. [IpuMepsl 4HMCIIOBBIX
noclieaoBarenbHOCTel. beckoHeuHble mocieqoBaTenbHOCTH. ApudMeTHIecKas Iporpeccus u eé
cBoiictBa. ['eomerpuueckas nporpeccus. Popmyna obwezo uieHa u Cymmvl N NEPEbIX UleHO8
apugmemuueckou u ceomempuyeckou npoepeccuti. Cxo0auasics 2eomempuyeckas npospeccus.

Pelenue TekCTOBBIX 32124



3agaun Ha Bce apudmeTrnuyeckue JeiicTBHA. PenieHne TEKCTOBBIX 3a/a4 apuPMETHUECKUM
ciocoboM. Mcmonb30Banue TabIuUI, CXeM, YEPTEeXKEH, APYruX CPEACTB MPEICTABICHHS JaHHBIX
IIpU pELICHNH 3a/au.

3ajaun HA TOKYINKH, JABU:KeHHMe H PadoTy. AHAIW3 BO3MOXKHBIX CHTYAIlM B3aHMMHOTO
pAacIoyiokeHus: 0OBEKTOB MPHU UX JBWKEHUH, COOTHOUICHHS 0OBbEMOB BBITIOJIHAEMBIX Pa0OT MpH
COBMECTHOU paboTe.

3agaum Ha YacTH, J10JI4, NPOLEHTHI. PerieHre 3a1a4 Ha HaX0XJACHUE YacTH YKCIIa U Yucia 1o
ero yactu. Pemenue 3aga4 Ha nponeHTsl U J0JIK. [IpumMenenne nponopuui npyu penieHuu 3a1ad.
Jlornyeckue 3agauu. Pemienue noruuyeckux 3anad. Peuwienue no2uyeckux 3a0ay ¢ NOMOWbIO
epagos, mabauy.

OcHoBHbIE MeTOAbI pelleHUs TEeKCTOBbIX 3aJad: apupMeTHUecKuid, anreOpanyeckui,
nepebop BapuaHTOB. [lepguunblie npeocmasienuss o0 Opyeux Memooax peuleHus 3a0ay
(eceomempuueckue u epaguyeckue mMemoowl).

CTaTHCTHKA M TeOPHUsI BEPOSITHOCTEH

Cratucruka. TabnuuHoe U rpaduyeckoe NPEACTABIECHUE JTAHHBIX, CTOJOYaThle M KPYrOBbIE
IMarpaMmbl, TpaduKu, NMPUMEHCHHWE JWarpaMM H TpapuKOB IS ONMUCAHUS 3aBHCHMOCTEH
peambHBIX BENWYWH, W3BIeYeHHWe wWHQopManmuu w3 TaOnWi, AWarpaMM H  TpadUKOB.
OnucarenpHble CTaTUCTHUECKHE MOKAa3aTeNM YHCIOBBIX HA0OpOB: cpenHee apudMeTHdeckoe,
Meoduana, HauOoJblIee M HaUMEHblee 3HaueHUs. Mephl pacceuMBaHUs: pa3Max, oucnepcus u
cmanoapmuoe ominoHenue. CliydaiiHas W3MEHUYUMBOCTb. VI3MEHUYMBOCTh NpPHU H3MEPEHUSX.
Pewarowue npasuna. 3akonomepnocmu 8 U3MeH4UBbIX GEIUUUHAX.

Cayuaiinble coObITus. Ciy4aifHbIe OMBITHI (IKCIIEPUMEHTHI), AJEMEHTApHBIC CIIydaiiHbIC
coObiTusa  (ucxondpl). BeposrHocTn snemeHTapHBIX cOObITHA. COOBITHS B CIy4YallHBIX
AKCIEPUMEHTax U OJaronpHUsATCTBYIOUIUE 3JIEMEHTApHBbIE COOBITHS. BeposATHOCTH ciydallHbBIX
coObiTuif. OMNBITBI € PaBHOBO3MOXHBIMU 3JI€MEHTapHbIMU coObITusiMH. Kitaccuueckue
BEPOSITHOCTHBIE OMBITHI C HCIHOJB30BaHUEM MOHET, KYOMKOB. [Ipedcmaenenue cobvimuti ¢
nomowwto ouazpamm Jiinepa. [Ipomueononodxcuvle cobvimus, 00veOuHeHue U nepeceyeHue
coovimuti.  Ilpasuno  cnooicenus  eeposmuocmen. Cnyuaiinwiti  6vlbop. IIpedcmaenenue
9Kcnepumenma 6 e6ude oOepesa. Hezasucumvie cobvimusa. YmHoowcenue eeposmuocmel
Hezasucumvlx coovimuti. Ilocredosamenvhvie Hezagucumvle ucnvimanus. llpeacraBieHue o
HE3aBHCHMBIX COOBITUSIX B KHU3HU.

DJieMeHTbl KOMOUHATOPHMKH. [Ipasuno ymHOdCeHUs, NepecmanosKy, (GaKxmopuan ducia.
Couemanus u uucno couemanuil. Popmyna wucia covemanui. Tpeyeonvnuk Ilackans. Onvimul ¢
OONBUIUM YUCTIOM PABHOBOZMOIICHBIX DNIeMEHMAPHbIX coObimuli. Beiuucnenue eeposmuocmeti 6
onvlmax ¢ npumeHeHuem KomouHamopuvix opmyn. Ucnvimanusa Bepuynnu. Ycnex u Heyoaua.
Beposamnocmu cobvimuii 6 cepuu ucnvimanui bepryinu.

Cay4aiiHble BeJMYUHBL. 3HAKOMCMBO CO CHYYAUHLIMU BEIUYUHAMU HA NPUMEPAX KOHEUHbIX
OUCKpemHbIX — CIyuatHulx  eenudun. Pacnpedenenue geposmuocmeu. Mamemamuueckoe
odrcudanue. Ceoticmea mamemamuuecko2o oxcuoanus. llonamue o 3axoHe OOAbUIUX UUCE].
Usmepenue eeposmuocmei. Ilpumernenue 3akoHa OOnbUUX YUCET 8 COYUONIOSUU, CMPAXOBAHUU, 8
30pagooxpaneruu, obecneyeHuy 6e30nacHOCMU HACeNeHUs 8 UPe38bIUAlIHbIX CUMYAYUSIX.
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