MYHUIUITAJIBHOE BIOJDKETHOE OBIIEOBPA3OBATEJIBHOE
VYUYPEXJIEHME 'OPOJIA HOBOCUBUPCKA
«CPEJTHAS OBIIEOBPA3OBATEJILHAS ITIKOJIA Ne 71»
630010, r. HoBocu6upck, 3-it [Toutossrii epeynok, jgom No 21,
tenedon/pakc: 240-08-55, e-mail: s_71@edus4.ru

PACCMOTPEHO

Ha 3aceganun MO yuureneii |
MaTeMaTHKH U HHYOpMaTH

PykoBomurens MO
lO3bkoBa PA
28.08.2022

/A/i
v |

COI''TACOBAHO
3aMECTHUTEIIb PEeKTOpa 1o
VBP 7Y

[IIBarox H.d

31.08.2022

PABOYAS ITPOTPAMMA
110 yueOHOMY mpeameTy «Asrebpay
ypoBeHb o0pazoBanus 8-9 xiacc
npeaMeTHast 001aCTh: MaTeMaTHKa

CocTraBuTeNnH:
[O3pKoBa P.I11.

HoBocubupck 2022



PaGouast mporpamMma 1o maTeMaTuke st 7-9 Ki1accoB COCTaBJIeHA HA OCHOBE aBTOPCKOM
nporpammsl o penakiueit I'. B. lopodeesa, U .® .Illapsiruna.

[TporpamMma cooTBeTCTBYET (hefiepaibHOMY KOMIIOHEHTY ITOCYIapCTBEHHOIO CTaHAapTa
OCHOBHOT'O 00111ero 00pa3oBaHus, KOHKPETH3UPYET COJCPKAHNE MPEAMETHBIX TEM
00pa30BaTeNLHOTO CTAaHJAPTA U AA€T MPUMEPHOE pacupeesicHre yueOHbIX YacoB IO pa3jeiam

Kypca.

CornacHo denepanpHOMY 0a3UCHOMY Y4eOHOMY TUIaHY JIJIsi 00pa30BaTEIbHBIX YUPEIKICHHIMA
Poccwuiickoit deneparuu padoyast mporpamma B 7-9 kimaccax paccunrana Ha 306 4acos, (B TOM
yuciue B 7 kinacce - 102 yaco u3 pacuéra 3 yacoB B Heleno, B 8 kinacce - 102 yacoB u3 pacuéra
3 yacoB B Hefento, B 9 kimacce - 102 gacoB u3 pacuéra 3 4acoB B HEJENIO).

TemaTnueckoe U MOypOYHOE TUIAHUPOBAHKE TPEACTABICHHBIC B pabouell porpaMMe ClIeIaHbl B
COOTBETCTBUH C JIMHUEH yueOHuKOB 1o anredpe aBropsl: I'.B.Jlopodees, C.b.CyBoposa, E.A.
bynumosuny u ap.

I/I3yquHe anre6pbl B 7-9 xnaccax HaIpaBJICHO HAa JOCTUIKCHUC CIICAYIOIINX ueneﬁ:

— OBJIaJICHUE CUCTEMOM MaTeMaTU4YEeCKUX 3HAHUN U YMEHUH, HEOOXOAUMBIX JUIsl IPUMEHEHHUS B
IPAaKTUYECKOHN 1eATEIbHOCTH, U3YUEHHs] CMEXXHBIX AUCLUIUINH, IPOAOKEHHUsI 00pa30BaHus;

— MHTEJUIEKTyalIbHOE pa3BUTHE, (POPMUPOBAHHUE KAYECTB JINYHOCTH, HEOOXOIUMBIX YEIIOBEKY
JUIsl IOJTHOLICHHOM JKU3HU B COBPEMEHHOM 001I1eCTBE, CBOMCTBEHHBIX MaTeMaTHYECKON
JEATEIIBHOCTH: SICHOCTH U TOUHOCTH MBICII, KPUTUYHOCTU MBILUICHHS, UHTYULIMH, JIOTHYECKOTO
MBIILUICHHS], JIEMEHTOB AJIFOPUTMHYECKOMN KYJIbTYpbI, IPOCTPAHCTBEHHBIX IIPEICTABICHUH,
CHOCOOHOCTH K NMPEO0IECHUIO TPYIHOCTEH;

- q)OpMI/IpOBaHI/IC Hpe)ICTaBJ'ICHI/Iﬁ 00 HACAX U METOAAaX MAaTCMATHUKH KaK YHUBCPCAJIBLHOTO A3bIKa
HAayYKHU U TCXHUKHU, CPEACTBA MOACITIUPOBAHUA SIBIICHUH U ITPpOLECCCOB;

— BOCIIUTaHME KYJIbTYpPbI JINYHOCTH, OTHOILIEHUSI K MaTEMAaTHKE KaK K YaCTH 00I1[e4esI0OBeYeCKON
KYJIBTYpPBI, UTpaIOLIei 0cOOYI0 pOJib B OOIECTBEHHOM Pa3BUTHH;

— (hopmupoBaHHe PYHKIIMOHAIBHON IPaMOTHOCTH - YMEHUIN BOCIIPUHUMATh U aHAJIU3UPOBAThH
UH(OPMaILIKIO, IPEACTABICHHYIO B PA3JIMYHBIX (POPMAX, TOHUMATh BEPOSITHOCTHBINA XapakTep
MHOTHUX peaJIbHbIX 3aBUCUMOCTEH, MPOU3BOIUTH MPOCTENUIIINE BEPOSITHOCTHBIE PACUEThI;

- (I)OpMI/IpOBaHI/IC MMpEaACTaBJICHUA O COBpCMGHHOfI KapTUHC MHpa U MCTOAaX €ro UCCICIO0BaHNA,
q)OpMI/IPOBaHI/Ie IMOHMMAaHHUE POJIN CTATUCTUKH KaK HCTOUYHHKA COIIUAJIBHO 3HAYMMOM
I/IH(I)OpMaI_II/II/I 1 3aKJIaJIbIBAOTCA OCHOBBI BEPOATHOCTHOT'O MBIIIJICHUSA.

— Ppa3BUTHUC NIPCACTABJIICHUA O YUCIIC U POJIU BBIUMCIICHUH B YEJIOBEUCCKOM IMPAKTUKCE,
(1)OpMI/IpOBaHI/Ie IMPAKTUYCCKUX HABBIKOB BBITIOJIHEHUS YCTHBIX, IMCbMCHHBIX,
HHCTPYMCHTAJIBbHBIX BI)I'-II/ICJ'IGHI/II\/’I, Pa3BHUTHC BBEIUHMCIINTETbHON KYJIBTYPEI;

— OBJIaJIEHUE CUMBOJIMYECKHUM SI3bIKOM ajreOpbl, BIpaboTKa (popMaibHO-0IEPaTUBHBIX
anredpandeckux yMeHHi;



— U3y4YEHHE CBOMCTBA U IPpaUKH dIEeMEHTAPHBIX QYHKIINMA, HOpMUPOBAHUE YMEHHM
UCTIOJIB30BaTh (PYHKIMOHAIBHO-Tpauyeckre mpeCTaBIeHN 1JIs ONMCAaHNUS U aHAJIH3a
peabHBIX 3aBUCUMOCTEM;

— IOJIyYEHUE IIPEICTABICHHS O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEaJIbHOM MUPE U O
pasINYHbIX croco0ax UX U3y4eHUs,, 00 OCOOEHHOCTSAX BBIBOIOB M IIPOIHO30B, HOCAIIMX
BEPOSITHOCTHBIN XapaKTep;

— pa3BUTEE JIOTUYECKOT0 MBIIUIEHUS M PEUH - YMEHUS JIOTHYECKH 00OCHOBBIBATh CYXKICHHUS,
IIPOBOJIUTH HECJIOKHBIE CUCTEMATU3ALUH, [IPUBOUTE IIPUMEPBI U KOHTPIIPUMEDHI,
UCTIOJIb30BaTh PA3IMYHBIC SI3IKH MAaTEMAaTUKHU (CJIOBECHBIN, CHMBOJIIMYECKUH, rpaduyeckuii) s
WJUTFOCTPALIMK, MHTEPIIPETALUU, apIyMEHTALUU U 10KAa3aTeIbCTBA.

[Ipeobnanatomue popmbl ypoka: KOMOMHUPOBAHHBIN YPOK, YPOK OOBSICHEHHS] HOBOTO
MarepHaa, ypoK MpakTUKYM, YPOK 3a4€T, YPOK CAMOCTOSTEIbHOM pabOTHI.

B nanHBIX KIaccax BEAYIIMMH METOIaMU OOyUEHHUs IPEIMETY SBIISAIOTCA: IOMCKOBBIMH,
00BSICHATENbHO-WILTIOCTPATHBHBIHN, HATIISAHBIN, IPOOJIEMHBINH U peNPOTYKTHBHBIH,
UCTIONB3yeTcst (ppOoHTANbHAS, HHINBHIyalbHas, TapHast pabota. Ha ypokax MCIONB3yIOTCS
AIIEMEHTHI CIEIYIOIIUX TEXHOJOTHI: BHYTPH KJIACCHOH nu(depeHnanuy, TMIHOCTHO
opueHtupoBanHoe ooyuenue, MKT, 310poBbe cOeperaronye TeXHOIOTUH, 00yueHHe B
COTPYAHHUYECTBE.

Tpe6OBaHI/IH K YPOBHIO TIOATOTOBKU YYCHHUKOB!:

B pesynbrare u3ydeHuss MaTeMaTHKH YI€HUK JOJDKEH 3HATH/TIOHUMATh: CYIIECTBO MTOHSATHS
MaTEMaTUYEeCKOro TOKa3aTeJIbCTBA; IPUBOJAUTH IIPUMEPHI TOKA3aTEIBCTB CYLIECTBO OHATHUS
aIropuTMa; IPUBOIUTH IPUMEPHI AITOPUTMOB; KaK HCIOIb3YIOTCSI MAaTEMaTHYeCKHe (POPMYJIbL,
YPaBHEHUS U HEPABEHCTBA; IPUMEPBI UX IPUMEHEHHUS IS PELLIECHUS MATEMaTUYECKUX U
NPAaKTUYECKHX 3a/1a4 KaK MaTeMAaTU4YEeCKH ONpeie€HHble (YHKIIMNA MOTYT OIUCHIBATh peajbHble
3aBUCUMOCTH; IPUBOAUTH IIPUMEPBI TAKOTO ONMCAHUSA IIPUMEPBI CTATUCTUYECKUX
3aKOHOMEPHOCTEN U BBIBOJOB CMBICI UACAIN3ALUH, [IO3BOJISIOLIEH PELIaTh 3a1a4d PEAIbHON
JENCTBUTENbHOCTH MaTEMaTUUECKUMU METOJIaMU, IPUMEPHI OLTMOOK, BOZHUKAIOIIUX MPU
UJeaIU3alUN.

ATtTecranys 00yyaromuxcst MPOBOAUTCS B COOTBETCTBUU ¢ [lonoxkeHneM o cucreMe OIeHOK.
OcyuecTBisieTcs TEKyIINM, TeMaTHYE€CKUM, UTOTOBBIA KOHTPOJIb. TeKyIuii KOHTPOJIb YPOBHS
YCBOEHUS MaTepuaa OCYIIECTBIISIETCS 0 PE3yIbTaTaM BbIIIOJHEHHS YUalllMMHUCS
CaMOCTOSITENIbHBIX padoT, peleHus 3aa4, BeIMOIHEeHNUs TecToB. [IpoMexyTouHas aTTecranus
MIPOBOAMTCS B COOTBETCTBUU C Y CTaBOM 00pa30BATEILHOTO YUpeXIeHUs B (hopMe KOHTPOIbHON
paboThI/3a4eT.

7 KJ1ace
CtpykTypa yaeOHOTro mpeaMeTa.

HpoOu u nponentsl. [Ipsmas 1 o6paTHas NponopLUUOHAIbHOCTU. BBeeHue B anreodpy.
VYpasuenus. Koopaunats! u rpaguku. CBONCTBA CTENIEHU C HATYPAJIbHBIM [TOKA3aTEIEM.
MHorousnensl. Pa3noxxeHne MHOrOWIEHOB HA MHOXKUTENU. YacToTa U BEpOSATHOCTD.



Y4yeOHO-METOANYECKUN KOMILIEKT:

1. Anrebpa 7: YueOHuk ajist odmeoopazoBatenbHbix yupexaenuit/I".B. Jopodees, C.b.
Cysopoga u np.— poda, 2019

2. Maremaruka. KontpoasHbie pabotsl 7-9 ki1. K yueOHOMY KOMIUTEKTY o peaakiueii ['.B.
Hopodera, N.®. lllapeiruna. M.: Ipoda,2017

3. Maremaruka. Metoaudeckoe nocooue k yued. komriekry . B. Jlopodeena.
N.®.1llapeiruna- M.: Ipoda, 2018

4. lunaxktuaeckue matepuaisl. / [.B. lopodees JI.B. Ky3znemnora, C.C. Munaesa. C.B.
Cysopoga. - M.: [Ipocsemienue. 2018

Onucanme Mecra yqeﬁﬂoro npeamMera B y‘l€6HOM IUIaHE

Ha uzydenue aaredopsnl B 7 kiacce otsoautcs 105 yaca u3 pacuera 3 yaca B
Henento (34 yueOHbIX HEe/IeNN ).

B ToMm umciie KOHTpOJBHBIX paboT - 10 (BKIIIOYast UTOTOBYIO KOHTPOJIbHYIO
paboTy)

Y4eOHO-TEMATHYECCKUH IIJIAH

Ne HaumeHoBaHue pa3aesioB U TeM Bcero | KoHTpoJubHbIE
4acoB padoThI
1. | ApoOu u mpOIeHTHI 11 1
2. | [Ipsmas u oOpaTHas 8 1
MPOMOPIIMOHAIBHOCTH
3. | BBenenue B anredpy 8 1
4. | YpaBHeHuUs 11 1
5. | Koopaunats! u rpadguku 14 1
6. | CBolicTBa CTETNICHN C HATYPATbHBIM 9 1
noKasaTeyieM
7. | MHOTOYJICHBI 16 1
8. | PaznmoxeHre MHOTOUYJICHOB HA MHOXKUTEIH 17 1
9. | YacToTa 1 BepOSITHOCTD 3) 1
10. | [ToBTOpEHME 3 1
105 10




8 Knacc

IosicHuTeabHAA 3alIMCKA

Pabouasi nporpamMmma ydeGHOro npeamera «MareMaTuka» cOCTaBJIeHA HA OCHOBAHUM

1. ®enepanvHoro 3akoHa «O0 obpazoBanuu B poccuiickoit deneparum» ot 29.12.2012
roga Ne 273-@3.

2. @enepalibHOTO TOCYJApPCTBEHHOTO 00pa30BaTEIbHOTO CTaHAApTa OCHOBHOIO OOIIETo
o0Opa3oBaHUs, YTBEPXKICHHOTO MpuKa3oM MuHHCTEpCTBa 00pazoBaHus M Hayku Poccuiickoi
®denepannn ot 17 nexadps 2010 roma Ne 1897.

3. Ilpukaza Munucrepcra oOpa3oBanus 1 Hayku Poccuiickoit @eneparun ot 31 nexadps
2015 rToma Ne 1577 «O BHeceHMM W3MEHEHHMH B (QenepanbHbIi TOCYIapCTBEHHBIN
0o0pa3oBaTeNbHBIA CTAaHIAPT OCHOBHOTO OOLIEro OO0Opa3oBaHMs, YTBEPKACHHBIH MPHUKa30M
MunucrepcTBa obpazoBaHusi U Hayku Poccuiickori ®@enepamuu ot 17 nexadps 2010 roma Ne
1897».

4. Pacnopspkenust [IpaBurensctBa P® ot 24 nexadbpst 2013 roma Ne 2506-p o Konnenmuu
pa3BUTUs MaTeMaTH4ecKoro ooOpa3oBanus B Poccuiickoit ®denepauuu.

5. YMK mo anredpe nox penakiueii I'.B. JTopodees.

6. OcHoBHOU 001IE00pa30BATEIHLHON MPOTPAMMBI CpeHETo 001Iero oopasoanus MAOY
«COII Neo3 r. YepenanoBa»

7. ABTOpCKON IporpaMMbl ajisi oOlieoOpa3oBaTenbHbIX yupexaeHuil «lIporpammsl 1o
anrebpe» ['.B. lopodeea u np.: IIporpammsl 0611eo0pa3zoBaTesibHbIX yupexkaeHui. Anredpa 7-
9 kmaccel. / Coct. T.A. Bypmuctposa. — M.: [Ipoceemenue, 2014;.

Mecto yuyeOHOro npeamera «MaremMaTuka» B yueOHOM IJIaHE

Pabouas mporpamma paccuntana Ha 105 gacos (5 gacoB B Heznelnmto, 35 yaeOHBIX Heelnb) B
ToM yucie 10 KOHTpONbHBIX PadOT, BKIIOYAs TUATHOCTUYECKYIO BXOJHYIO, MOJIYTrOJOBYIO H
UTOTOBYIO KOHTPOJIbHBIE Pa0OTHL. Y POBEHb 00y4YeHHS Oa30BBIii.

B mpumepHoii nporpamme Ha u3ydeHue Kypca anredpsl 8 kiacca orBogutcs 102 4. 3a cuér
y4eOHOTO IJIaHa IIKOJIBI J00aBIsieTcs 3 yaca, KOTOPbIEe paclpe/ieleHbl CIEAYIOIINM 00pa3oM:
-1 4 no6GaBieH /Ui NPOBEIEHUS BXOHOW KOHTPOJIbHON paboTh B riaBy Ne 1 Anrebpanueckue
Ipodu

-1 4 no6aBiIeHO Ha MOBTOpEHUE MaTepuaia / kiacca B riaBy Ne 1 Anrebpaunueckue 1poou

-1 4 noGaBneH B rnaBy Ne3 KBaspaTHble ypaBHEHUS ISl IPOBEIEHUS TIOTYT0I0BOM
KOHTPOJILHON paboTHI.

Menn:

e Pa3BuTHe BBIUHCIUTENBHBIX U (OPMAIBHO-ONEPATHBHBIX aNreOpaudeckux yYMEHHH a0
YPOBHSI, TIO3BOJISIFOIIIETO YBEPEHHO HMCIOJIB30BAaTh WX IPH PEIICHUU 33a7ad MaTeMAaTHUKH H
CMECIKHBIX IPEAMETOB.

e  VYcBoeHHE amnmapaTta ypaBHEHUH M HEPABEHCTB KaK OCHOBHOTO CPE/ICTBA MAaTEMAaTHYECKOTO
MOACIUPOBAHUS MIPUKIIAJHBIX 3a1a4.

e  OgiajcHUE KOHKPETHBIMI MAaTEMATUYECKUMU 3HAHUSIMU, HEOOXOMMBIMU TSl IPUMEHEHUSI
B MPAKTUYECKOW JIESITEIbHOCTH, Ul U3YUYCHUS] CMEXKHBIX JUCIMIUIMH U ISl IPOIODKEHHS
obpazoBanwsl.

o (DOpMI/IpOBaHI/Ie Ka4€CTB MBINUICHUSA, XapaKTECPHBIX JJId MaTeMaTHIECKOU NCATCIBHOCTH U
HEOOXOANMBIX AJIS MPOLYKTUBHOM XKU3HU B OOIECTBE.

e  @opmMupoBaHHE MPEICTABICHUN O MAaTEMAaTHKE KAaK YacTH OOIIEYEIOBEUYECKOW KyIbTYpHI,
IIOHMMAaHHWS 3HAYMMOCTHU MAaTEMATUKU IS O6IlIeCTBCHHOFO Iporpecca.

3agaum :

* Pa3BuTh anropuTMUUECKOE MBILUIEHUE , IOTHYECKOE MBIIIIJICHHE.

 OBnajieHNe HaBbIKaMU JE€TYKTUBHBIX PACCYKIECHUH.

* [TomyyeHre KOHKPETHBIX 3HAaHUHM O (PYHKIMAX KaK BaKHEHIel MaTeMaTn4ecKoi MoJeNn
JUIsL OMMCAHMSI U MCCIIEOBAaHUs Pa3HOOOpPA3HbIX MPOIECCOB, A (OPMUPOBAHUS y y4aIIUXCS
MPEACTABICHHUI O POJIM MAaTEMATUKH B Pa3BUTUU LIUBWIA3AIUU U KYJIbTYPBL.




* QopmMHpoBaTh  (QPYHKIMOHAIBHYI0 TIPaMOTHOCTh — YMEHMH BOCHPUHUMATh U
aHAJTM3UPOBATh HH(OPMAIIHIO, TPEJCTABICHHYIO B PAa3IHMUHBIX (popmax.

* [loHMMaHue poIM CTATUCTUKU KaK MCTOUYHUKA COLIMATIBLHO 3HAaYUMON HH(POpPMALIUH.

* [IproOpeTeHne KOHKPETHBIX 3HAHHUH O MTPOCTPAHCTBE M MPAKTHUECKU 3HAYUMBIX YMEHUH.

* QopMHpOBaHUE S3bIKA OMMCAHUS OOBEKTOB OKPYKAIOLIET0 MUPA.

* Pa3BuTHE MPOCTPAHCTBEHHOTO BOOOPaXKEHHS U MHTYHILIUU, MATEMAaTUYECKON KYIbTYPHI.

» GopMHpOBATh MOHATHUS 10KA3ATEIbCTBA.

Opranunszanuu o0pa3oBaTe/LHOIO Mpouecca

O10op Marepuana OOy4eHHUsS OCYLIECTBISETCS Ha OCHOBE CIEAYIOUIMX JAUJAKTHYECKUX
IPUHLIMIIOB: CHCTEMAaTU3allUd 3HAHUM, IIOJIyYEHHBIX YyYallUMUCA B HAYaJbHOM IIKOJIE;
COOTBETCTBUE 0053aTEJIbHOMY MUHUMYMY COJEpXaHUs 00pa3oBaHMs B OCHOBHOW ILIKOJIE;
yCUJICHHE OOLIEKYJIbTYPHOM HAINPaBICHHOCTH MaTepuaia; ydeT MCHXOJIOTo-TeAarornuaecKux
0COOEHHOCTEH, aKTyaJbHbIX JJsI 3TOrO BO3pAcTa; CO3JaHHE YCIOBUM JUIsl NMOHUMaHMUS U
OCO3HaHUs BOCIIPUHUMAEMOI'0 MaTepHuaa.

HanpagJ/ieHusi TBOPYECKOM U NMPOEKTHOM AeSITEJIbHOCTH 00y4aromuXcs

JUia pa3BUTHSI TBOPUECKHUX W HCCIENOBATEIBCKUX CIOCOOHOCTEH aeTed ImperycMOTPEHO
BBIIIOJIHEHUE MMHHU IIPOEKTOB B TEUEHHMM rojJa W cOOp MarepuajsoB B EIUHYIO MaIKy
«UccnenoBanus § kimace». Tembl BHIOMpAOTCS HA OCHOBE 3a/1a4- MCCIICOBAHUH, TIPEATIOYTCHHUNA
yyalluxcsl, TaKKe ydalluMcsl IpelaraeTcsi CIMCOK TEeM JUIsl BBIIOJIHEHUS ([0 YKEJIaHHIO)
MIPOEKTO- UCCIEAOBATEIIbCKON pabOTHI (TOJOBOIM MPOEKT).

HanpasJienus padorsl ¢ nerbmu OB3:

Tak kak B 8 A kitacce ooyqaercs pe6énok ¢ OB3 (VII Buga) mosToMy OCHOBHOM 3amaueii
SBIISICTCSA COXPAHEHHWE OCHOBHOIO COZEP)KaHUS 00pa30BaHUS MAaTEMAaTUKU U KOPPEKTUPOBKA €r0
C Y4ETOM IICUXOJIOTMH 00y4aroIUXCsl.

Y nmereit c¢ 3IIP oOHapyXuBaeTcsi HEIOCTAaTOYHOCTh OOIIEro 3amaca 3HaHHIA,
OTPaHUYECHHOCTh TPEJICTABICHUH 00 OKPYXKaroIleM MHpE, HE3PEeIOCTh MBICIHUTEIbHBIX
IPOILIECCOB, HEAOCTATOUHAS IIeJICHANPABIEHHOCTh MHTEIUICKTYAIbHOM NesATeIbHOCTH, ObICTpas
ee MepechIaeMoCThb, IPe00IaaHue UTPOBBIX UHTEPECOB.

BaxkHelmmMMu KOPpPEKLMOHHBIMU 3a/ladaMM Kypca MAaT€MaTUKH SIBIISIOTCA pPa3BUTHE
JIOTUYECKOTI0 MBIIIJICHUS U pe4H ydauuxcs, ((OpMHUPOBAHUE Y HUX HABBIKOB YMCTBEHHOTO TpyJa
— IUIAaHUpPOBaHME paOOTHI, MOMCK PALMOHAIBHBIX IyTeH €€ BBINOJIHEHHs, OCYIIECTBICHHE
CaMOKOHTPOJIS. J{J1s1 JaHHBIX y4yalMxcs IpeiaraeTcsl yBEIMUMBATh KOJIMUECTBO YIPA)KHEHUN U
3alaHui, CBSI3aHHBIX C IPAKTHUYECKOM JEATENbHOCTBIO YYAIlUXCS, HMMEIOIUX HarJsHO-
MPAKTUYECKOTO XapakTep; HEKOTOpble TEMbl [aBaTh KaK O3HAKOMHUTENIbHBIE; MCKIIIOYaTh
OTJIEJIbHBIE TPYIHBIE JOKA3aTEIbCTBA.

Koppekunonno-pa3zpuBaromas pabora ¢ JA€TbMH, HCIBITHIBAIOIIMMU TPYIHOCTH B
YCBOEHHUH MaTEMAaTHKH, B COOTBETCTBUH CO CIEAYIOLIMMHU OCHOBHBIMHU IIOJIOKEHUSAMMU:

e BocnonHeHue npoOenoB HayallbHOTO MIKOJBHOTO MaT€MaTH4eCKOro Ppa3BUTHS JieTeil
nyreM  OOOrameHusi UYyBCTBEHHOI'O  OIbITA, OpPraHM3allud  MPeIMETHO-NPAKTHUECKOM
JIEATEIIbHOCTH

e [lponeneBruyeckuii xapakTep oOy4deHHsS: MOAOOp 3a/laHUi, MOATOTABINBAOIIUX
y4dalmxcs K BOCIPHUATHIO HOBBIX TEM

e JlubdepeHIUPOBaHHBIA MOAXOA K JETAM — C y4eTOM C(OPMHUPOBAHHOCTH 3HAHUH,
YMEHUH U HaBBIKOB, OCYIIECTBISIEMbI MpHU BBIACICHUM CIEAYIOIIUX ATAloOB pPalOOTHI:
BBITNIOJTHEHHE IEUCTBUN B MaTepualn30BaHHON (popme, B peueBOM IulaHe 0€3 HArJISIIHOM OMophl,
B YMCTBEHHOM IUIaHE

e GopMHUpoBaHUE ONIEPALUU OOPATUMOCTH U CBSI3aHHOM ¢ Hell THOKOCTH MBIIIICHHS

e Pa3BuTHe 0OLIEMHTEIIEKTYa IbHBIX YMEHUI U HaBBIKOB — aKTUBU3AIIMS [TO3HABATEIBHOMN
NEeSITeIbHOCTH:  Pa3BUTHE  3PUTENBHOTO M CIYXOBOTO  BOCHPHATHA, (HOpMUpPOBaHHE
MBICITUTENIbHBIX ONepanuit

e AKTUBHU3ALIMA PeUU JeTel B €IMHCTBE C UX MBIIIJICHHUEM



e BripaboTka TMOJOXKUTEIRHON y4eOHONW MOTHBaIMK, (HOPMUPOBAHHE HWHTEpeca K
IpeIMETy
e GopmupoBaHe HABBIKOB yU4E€OHOM AESITEIbHOCTH, Pa3BUTHE HABBIKOB CAMOKOHTPOJIS
Jass noBblieHuss 3¢PpPexkTuBHOocTH 00ydenuss yuyammuxcess ¢ OB3  co3parores
crenuaJbHbIe YCI0BUSL:
1. UnauBuayanbHas IOMOIIb B CIy4asX 3aTPyIHEHUS.
2. JlonionHUTEIbHBIE MHOTOKPATHBIE YIPAXXHEHUS AJIS 3aKpEIJIEHHs] MaTepHala.
3. Bosee yacToe UCIONB30BAHUE HATISAIHBIX TUAAKTHUECKUX MOCOOHM Y MHIUBUYaTIbHBIX
KapTOYEK.
4. BapuaTtuBHBIC PUEMBbl O0YUICHHUS:
o IlosmeMeHTHAss HHCTPYKLIMSL.
o IloBTOp MHCTpYKIMHU.
e [InaHbl — aIrOpUTMBI U CXEMbI BBITIOJIHEHUS (HATJISAHBIC, CJIOBECHBIE).
e ANbTEpHATUBHBIN BHIOOp (M3 MPEIJIOKEHHBIX BAPHAHTOB IIPABUIIbHBIN )
e Peueoii oOpasel.
e JleMoHcTpanus JeHCTBUH.
e Busyanuzauus npeiactaBieHUN  (MBICJIEHHOE  BbI3bIBAaHME  OILYILEHUH  pa3HOU

MOJQJIBHOCTH).
e Onopa Ha pudpmy.
e BapuartusHbIe BOIIPOCHI (ToacKa3pIBaroIIME, albTepHATHBHbIC, HaBOJISIIIHE,

YTOUHSIONIINE U MPOOJIEMHBIE).
o ITlon6op nmo ananoruu.
o TlonGop mo MpOTHBOIIOCTABICHUIO.
o UYepenoBaHue JIETKUX U TPYAHBIX 3a/1aHU (BOIIPOCOB).
e CoBMECTHBIE UJIM UMUTALIMOHHBIE AEUCTBHUS.
e Hauamno gericTBus.
o ComnpsixeHHast UM OTPaKEHHAs peyb.
o Hauano ¢pa3sl.
e Co3pgaHue NpoOJIEMHBIX CUTYaLIUH.
o CamMmocrosTenbHas paboTa TpoHKaMH, MapaMd C B3aUMOIIPOBEPKOH M 0OCYXKJEHHEM
BBITIOJTHEHUS 33/1aHHUS.
o OOpaineHue K TOBapHILly ¢ BOIIPOCAMH.
e Pabota co cnoBapssMu Ha BpeMms.
o CpaBHeHHUE (YeM MTOXOKU M YeEM OTIMYAOTCS)
e HaGmonenue n ananus (4T0 U3MEHWIOCH U ITOYEMY?)
o Haiinu ommoOky.
e Illudposka (mpruMeHEHNE CUMBOJIUKHU U1 LIUPPOBKU OYKB, CIIOB, 3a/1aHUN).
o ['pynnupoBka 1o oGIIHOCTH MPU3HAKOB.
o lckiroueHne TUIIHETO.
o OOpaser] BBINOJHEHUS 33JaHUS C MOAPOOHBIM MO3IEMEHTHBIM aHAJIU30M KaKJOro U3
MPOU3BOAUMBIX JIEUCTBUM.
5. Co3nanue cuTyaliu ycrexa Ha 3aHsITHH.
6. brmaronmpusATHBIA TICMXOJIOTHYECKHN KIUMaT Ha ypoke. Omopa Ha 3MOIHMOHAIBHOE
BOCIIPUATHE.
7. OntuMmanbHasi CMEHa BMJIOB 3aJaHUil (TTO3HABaTENbHBIX, BEpOAIbHBIX, UTPOBBIX U
IIPAKTUYECKHX ).
8. 3HaunTenpHAS JeTaTu3aysl ydeOHOrO MaTepHalia W IMOIIaroBas TaKTHKa OOYYCHHUS I10
TEME.
9. CuHXpOHHM3AIUS TEMIIa YPOKa C BO3MOKHOCTSIMHU yUCHHKA (MHAWBUIYAIHU3ANNs TEMIIa
BBITTOJIHEHUS 3a/1aHUS).
10. TOYHOCTH ¥ KPaTKOCTh WHCTPYKIIHS MO BHITIOJIHEHHUIO 3a/IaHUSI.
JIr0060i1 yueOHbII MaTepual HyXKHO HCII0JIb30BaTh U1 (HOPMUPOBAHH



Buasbi u popMbI KOHTPOJISE
- BXOJHOH (CTapToBas AMArHOCTHYECKAsi KOHTPOJIbHAsS paboTa)
- IPOMEXYTOUHBIN KOHTPOJIb ( TECTUPOBAHUE, CAMOCTOATEIbHbIEC, KOHTPOJIbHBIE PAOOTHI,
JIUKTAHTHI)
- UTOTOBBINM KOHTPOJIb (UTOTOBasi KOHTPOJIbHAS paboTa)
IlnanupyemMblie pe3yJbTaThl OCBOCHHS Y4eOHOro npeamera «MaremaTukay

Wzyuenue anreOpbl B 8-OM KJacce HANpaBiICHO Ha JIOCTHXKEHUE OO0YyYarolIMMHUCS
JUYHOCTHBIX, METANpPEAMETHBIX (PEryISTHUBHBIX, I103HABAaTECJIbHBIX, KOMMYHUKATHBHBIX)
MPEIMETHBIX PE3yJIbTaTOB.

Jluunocmuuie:

1. chopMHPOBAaHHOCTH OTBETCTBEHHOTO OTHOILICHUS K YYEHHIO, TOTOBHOCTh M CIIOCOOHOCTHU
00y4aromuxcst K CaMOPa3BUTHIO U CAMOOOPa30BaHHUIO HA OCHOBE MOTHBAINH K
00y4YeHHIO U TO3HAHUIO, BBIOOPY JalIbHENIIero o0pa3oBaHus Ha 6a3e OPUEHTUPOBKHU B
mupe npodeccuii 1 mpophecCuOHATBHBIX MPEANOYTEHUI, 0CO3HAHHOMY OCTPOCHHIO
WHAUBUAYaAIbHON 00pa30BaTeIbHOM TPACKTOPUU C YUETOM YCTOMYUBBIX
MIO03HABATEJIbHBIX HHTEPECOB;

2. copMHPOBAHHOCTH IEJIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOLIECTBEHHON IIPAKTUKH;

3. copMHpPOBAaHHOCTH KOMMYHUKATUBHOW KOMIETEHTHOCTH B OOILIEHUU U COTPYAHUYECTBE
CO CBEPCTHUKAMHU, CTapIIUMHU U
MJIQIIIMMH, B 00pa30BaTeIbHON, OOIIECTBEHHO TIOJIE3HOM,
y4e0OHO-UCCIIE0BATENbCKON, TBOPUECKON U IPYIrUX BUJAX JESATEIbHOCTH;

4. yMEHHE SICHO, TOYHO, TPAaMOTHO HM3J1araTh CBOU MBICITU B YCTHOM U MUCbMEHHOU peuw,
MOHMMATbh CMBICII IIOCTABJIEHHOMN 3aJ]au, BEICTpauBaTh apryMEHTAIUIO0, IPUBOAUTD
MPUMEPBI U KOHTPIIPUMEPHI;

5. TpEICTaBICHHE O MATEMAaTHYECKOH HayKe Kak chepe 4eT0BEUECKON AeATEINbHOCTH, 00
sTanax e€ pa3BUTH, 0 €€ 3HAYUMOCTH IS Pa3BUTHUS IIUBUIIH3AIINH;

6. KPUTUYHOCTbH MBILUICHUS, YMEHHUE PACIIO3HABATH JOTMYECKH HEKOPPEKTHbBIE
BBICKA3bIBAaHUS, OTINYATh TUIIOTE3Y OT (haKTa;

7. KpEaTUBHOCTb MBIIUIEHUS, THUIIMATUBA, HAXOAYUBOCTb, AaKTUBHOCTH IPU PELICHUU
anreOpanyecKux 3aay;

8. YMEHHE KOHTPOJIMPOBATH MIPOLIECC U PE3yJIbTAaT yUeOHON MaTeMaTUYECKOM
JESATEIILHOCTH;

9. CcrnOcOOHOCTh K 3MOIMOHAJILHOMY BOCIIPUSTHIO MaTEMATUYECKUX OOBEKTOB, 3a1a4,
pELICHUH, pacCyKICHUIA.

Memanpeomemuule:

1. yMEHME CaMOCTOSTENBHO IUIAHUPOBAThH aJIbTEPHATUBHBIC ITyTU JOCTHKECHUS LIETIEH,
OCO3HAHHO BeIOMpaTh HanOoJee A3 (HEKTUBHBIE CIIOCOOBI pEIICHUST yUeOHBIX U
[IO3HABATEJbHBIX 33/1a4;

2. yMEHHE OCYLIECTBIISITh KOHTPOJIb IO PE3YIbTAaTy U MO CIOCO0Y IeHCTBUS HA YPOBHE
IPOM3BOJILHOTO BHUMAHUS M BHOCUTh HEOOXOIMMbIE KOPPEKTUBBI;

3. yMEHHeE aJIeKBaTHO OLIEHUBATh MPABUIIBHOCTH UJIH OIIMOOYHOCTH BBIIOJIHEHUS YUeOHOI
3a1auu, €€ OObEKTUBHYIO TPYJHOCTh U COOCTBEHHBIE BO3MOXKHOCTH €€ pelIeHus;

4. OCO3HAHHOE BJIaJICHHUE JIOTMUECKUMHU JEHCTBUSIMH ONPEeIeHUs MOHATHI, 00001eHNS,
YCTAHOBJICHHSI aHAJIOTUH, KJIacCCU(PHUKALIMK Ha OCHOBE CAaMOCTOSATENBHOTO BEIOOpA
OCHOBaHUM U KPUTEPHUEB, YCTAHOBIIEHUS POJOBUIOBBIX CBSI3EH;

5. YMEHHME YyCTaHaBJIMBATh IPUUYUHHO-CIEACTBEHHBIE CBSI3U; CTPOUTH JIOTHYECKOE
paccyX/1eHre, yMo3akitoueH!e (MHIYKTUBHOE, 1€ TyKTUBHOE U 110 aHAJIOTHH) U BBIBOIBI;

6. yMEHHUE CcO3/1aBaTh, IPUMEHSTh U MPEOOPa30BHIBATH 3HAKOMO-CHUMBOJINYECKHE
CPEICTBA, MOJENHU U CXEMBI JUIsl pellleHUs yueOHBIX U M03HABaTEIbHBIX 3a/1a4;

7. yMEHHUE OpraHU30BHIBaTh yUeOHOE COTPYAHUUYECTBO U COBMECTHYIO JESTEIBHOCTD C
YUUTEJIEeM U CBEPCTHUKAMHU: ONPENEeNsATh e, pacnpeesnenne GQyHKIui 1 poseit




YYaCTHUKOB, B3aUMOJICUCTBHE B OOIIME CIIOCOOBI pabOThI; yMEHHE paboTaTh B TPYIIIE:
HAXOJHTh 00IIee pelIeHHE U pa3pemaTh KOHPIUKTH Ha OCHOBE COTJIACOBAHMSI MTO3UIIAN
U y4€Ta HHTEPECOB; CiIylmarh napTHépa; GopMyInpoBaTh, apryMeHTUPOBATh U
OTCTauBaTh CBOE MHEHHE;

8. c(pOopMUPOBAHHOCTH Y4eOHOM U 00LIENOIB30BATEIbCKON
KOMIIETCHTHOCTH B OOJIACTH HCIIOJIb30BaHUS WH(GOPMAIMOHHO-KOMMYHUKAIIMOHHBIX
texnosioruit (MKT-kKoMIIeTeHTHOCTH);

9. MepBOHAYAIbHbIEC MPEACTABICHHUS 00 UAEAX U O METOAAaX MAaTEMAaTHKH KaK 00
YHHUBEPCAIbHOM SI3bIKE HAYKU M TEXHUKHU, O CPEJICTBE MOJCIUPOBAHHUS SIBICHUN U
IPOIIECCOB;

10. yMEHHE BUJIETh MATEMAaTUUYECKYIO 3a7a4y B KOHTEKCTE MTPOOIEMHOM CUTYallH B IPYTHX
JTUCITUTIIINHAX, B OKPYKAIOIICH KU3HU;

11. yMEHHE HAaXOJUTh B PAa3IMYHBIX UCTOUHUKAX MH(POPMAIIHIO,

HEOOXOAUMYIO JUIsI PELICHUS MaTeMaTH4eCKUX MPOoOJieM, U PEACTaBIATh €€ B
MOHATHOHN (opMe; IPUHUMATh PELICHHE B YCIIOBUSAX HEMOJHON U U30BITOYHON, TOUHOU U
BEPOSITHOCTHON MH(OpMAIy;

12. yMEHHE MOHUMATh U UCIIOJIB30BAaTh MaTEMAaTHUECKHUE CPEICTBA HATJISIHOCTH (PUCYHKH,
YEPTEXKH, CXEMBI U JIP.) JUIS WUTFOCTPAINH, HHTEPIPETAIINH, apTyMECHTAIINH;

13. yMEHHE BBIABUTATh THIIOTE3bI IPU PEUICHUH YU€OHBIX 337a4 U TOHUMATh
HEO0OXOUMOCTb UX IIPOBEPKU;

14. yMEHHE MPUMEHITh HHIYKTUBHBIC U JIETYKTUBHBIE CIIOCOOBI pacCyKICHUN, BUAETD
pa3MYHbIE CTPATErUU PEUICHUS 3a/1a4;

15. IOHUMAHHUE CYIIHOCTH aJTOPUTMUYECKUX MPEANUCAHUIN U YMEHHE JeHCTBOBATh B
COOTBETCTBUHU C MPE/IOKEHHBIM aJITOPUTMOM;

16. YMEHHE CAMOCTOSITEIbHO CTaBUTh 1I€TH, BHIOMPATh M CO3/1aBATh AITOPUTMBI JUIS
pelIeHns Y9eOHBIX MATEMAaTHICCKUX MPOOIIEM;

17. yMEHHE IJIAaHUPOBATh U OCYIIECTBIIATD JESATEIbHOCTD, HAIIPABJICHHYIO Ha PEIICHUE 33124
HCCIIEIOBATEILCKOTO XapaKTepa.

IIpenmeTHbIe pe3yJibTaThl 0CBOEHHS NMPOrpaMmsl 8 Kiacca
PAIIMOHAJIBHBIE YN CJIA
Buinyckuux nayuumes:
1.TIOHUMATh OCOOEHHOCTH JIECATUIHON CUCTEMBI CUMCIICHHS,

2. BIIQJETh MOHATUSMU, CBSI3aHHBIMHU C JAETUMOCTBIO HATYpaIbHBIX UHCE,

3. BBIpaXaThb YHCIa B DKBHUBAJICHTHBIX (hopMax, BBIOMpas Hamboyiee MOAXOIAIIYIO B
3aBUCHUMOCTHU OT KOHKPETHON CUTYaIUH;

4.CpaBHUBATH M YIOPSAIOYUBATH PAIIMOHABHEIC YUCIIA;

5. BBIMOJIHATH BBIYUCIICHUS C PALMOHAIBHBIMHU YHCIAMH, COYeTasl YCTHBIE U MHCbMEHHBIE
PUEMBI BEIYUCIICHUH, IPUMEHSThH KaTbKYIISATOD;

6. WHCIOJNB30BaTh TOHSATHUS M YMEHHUS, CBS3aHHBIE C MPOMOPLUHUOHAIBHOCTHIO BEIUYHH,
NPOIEHTAaMH B XOJE€ PEIICHHS MaTeMaTHYeCKUX 3aJad M 33/Ja4 W3 CMEKHBIX TPEJIMETOB,
BBITIOJTHATH HECTIOKHBIE TPAKTUYECKHIE PACUETHI.

Buinycknuk nonyuum 603mMoxicHOCHb:

7. NO3HAKOMUMBCA C NOZUYUOHHBIMU CUCTNEMAMU CUUCTIEHUS C OCHOBAHUAMU, OMAUYHBIMU
om 10;

8. yenyoums u paszgums npeocmasienus 0 HamypaibHblX YUCIAX U CBOUCMEAX OeNUMOCTNU,

9. HAYYUmMbvbCs UCNOIL308AMb NPUEMbL, PAYUOHATUSUPYIOWUE 8bIYUCTEHUS, NPUOOpecmu
NPUBLIUKY KOHMPOIUPOBAMb BbIYUCTIEHUS, 8bIOUPAS NOOXOOAWUL OIS CUMYayuL CHocoo.
JIEMCTBUTEJILHBIE YUCJIA

Buinycknux nayuumcsi:

1. HCIIOJIb30BaTh HAYaJIbHBIC MTPECTABICHUS O MHOKECTBE JICHCTBUTEIBHBIX YHCEI;

2. BIAJETh MOHATHEM KBAJPATHOTO KOPHS, MPUMEHSTH €r0 B BBIYUCIICHUSX.

Buinycknuk nonyuum 603moxicHocmy:




3. paseumev npeoCmagieHue O YUcie U YUCI08bIX CUCMEMAX Om HAMYPAIbHbIX 00
0eticmeumenbHuIX Yucesl;, 0 poau 8bl4UCTIeHUL 8 Ye08eHeCKOU NPaKmuKe,;

4. pazeumv U yenyoumv 3HAHUS O OeCAMUYHOU 3aNUcU OeuCmEUMENbHbIX Yucel
(nepuoduyeckue u Henepuoouyecxkue opoou).

WN3MEPEHU S, ITPUBJIMIKEHM A, OLIEHKU

Buinycknux nayuumcsi:

1) ucnonp3oBaTh B XOJIe PEUICHHS 3a/a4 3JICMEHTApHBIC IPEICTABICHUS, CBSI3aHHBIC C
NpUOTMKEHHBIMU 3HAYCHUSIMU BEJTUYUH.

Buinycknux noayuum 603modicHocmy:

2. NOHAMb, UYMO YUCLOBble OAHHble, KOMOpble UCHONL3YIOMCA OJis XAPAKMepUcmuKu
00bEKMOB OKPYACAIOWe20 MUPA, SIAIOMCL NPEUMYUIECMBEHHO NPUOTUNCEHHBIMU, YMO NO
3anucu NPUOIUINCEHHBIX ZHAYEHUL, COOEPHCAWUXCA 8 UHDOPMAYUOHHBIX UCTOUHUKAX, MONCHO
CyouUms 0 NO2PEUHOCMU NPUOTIUNCEHUSL,

3. NOHAMb, UMO NOSPEULHOCMb Pe3YIbMmama GblYUCIeHUL 00INCHA DbIMb COUBMEPUMA C
NOCPEUIHOCBIO UCXOOHBIX OAHHBIX.

AJITEBPAMYECKUE BBIPAXKEHU S

Buvinycknux nayuumcsi:

1. BIAJETh MOHATUSAMH TOKIECTBO», «TOXKIECTBEHHOE MPeoOpa3oBaHuey, pemarh 3a1au,
coJiepxkaie OyKBEeHHBIC JaHHBIC; padoTaTh ¢ (hOpMYIaMu;

2. BBIIOJHATH MpPeoOpa3oBaHWs BBIPAKEHUH, COIEp)KAIMUX CTENEHH C  IIEeIBIMU
NOKa3aTessIMH U KBaJIpaTHBIC KOPHH;

3. BBINOJHATH TOXKAECTBEHHBIE NMPEOOPA30BaHMS PAMOHAIBHBIX BBIPAKCHUH HAa OCHOBE
NpaBWJI JCHCTBUN HAJl MHOTOWICHAMH M alreOpandecKuMu Ipo0sMu;

4. BBINOJHATD pasnoxxeHue MHOTOYJICHOB Ha MHOHUTEJIH.
Buinycknux noayuum 603modcHocmsy.:

5. HAYUUMbCs BbINOIHAMb MHO20UA208ble NPeoOPA308aHUS PAYUOHATLHBIX BbIPANCEHUI,
NPUMEHSISL WUPOKULL HAOOP CnOCcoO08 U NPUEMo8;

6. NPUMEHAMb MONCOEeCHmEEHHble NPeodpa308aHusi Ol peueHus 3a0ay U3 pasiudHbIX
pazoenos Kypca (nanpumep, O HAXONCOEHUS HAUOOIbUIC2O/HAUMEHbIUE20  3HAYEHUs
BbIPANCEHUSL).

YPABHEHUA

BhINyCKHUK HAYYUTCS:

1. pemarb OCHOBHBIE BUJbI PAllMOHATBHBIX YpaBHEHHWH C OJHOW NEPEMEHHOW, CHUCTEMBI
JIBYX YpaBHEHHIA C IBYMSI IEPEMECHHBIMHU;

2. TIOHMMaTh ypaBHEHHE KaK Ba)XHEHIIYI0 MaTeMaTHYECKYI0 MOJENb IS OIHCaHHS H
M3YyUYEHHsS] Pa3HOOOPA3HBIX PEaTbHBIX CUTYAIlMid, pemiaTh TEKCTOBBIE 33Ja4H alreOpanvecKuM
METOOM;

3. TpHUMEHATH rpadUvecKue MPeICTaBICHI Ui UCCISIOBaHNs yPaBHEHNH, UCCIICIOBAHUS
Y PEIICHUS CUCTEM YPaBHEHHH C ABYMsI IEPEMEHHBIMHU.

Buinycknux noayuum 603mMoicHOCHb:

4) 061a0emb CReYUaNbHLIMU NPUEMAMU peuleHUs YPAGHEeHUll U CUCmeM YPAGHEeHUl,
VBEPEHHO NPUMEHAMb annapam YpasHeHuti O0li peuwieHusi pasHoOoOpAa3HulX 3aday U3
Mamemamuxu, CMEICHBIX

npeomemos, NPaKmuKu,

5) npumensme  epaghuueckue npedcmasnenus Oasi UCCLEO0BAHUSL  VPAGHEHUL, CUCHEM
ypaeueHull, cooeparcaujux byKeeHHvle KoIppuyuenmol.

OCHOBHBIE ITOHATH A. YNCJIOBBIE ®YHKINN

Buinycknux nayuumcsi:

1. TIOHUMAaTh ¥ UCMOJB30BaTh (DYHKIMOHAIbLHBIC TIOHATHS W  S3BIK  (TEPMHUHBI,
CUMBOJINYECKUE 0003HAUEHU);

2. CTpPOUTH IpadUKH dJIEMEHTAPHBIX (YHKIIMNA; HCCIEI0BATh CBOMCTBA YMCIOBBIX (DYHKITHIA
Ha OCHOBE M3y4YCHHUS MTOBECHHS UX rPaUuKOB;



3. MOHMMAaTh (QYHKIHMIO KaK BaXHEHUIIYyI0 MaTeMaTHYeCKyl0 MOJAENb Ul OIUCaHUS
MIPOLIECCOB U SIBJICHUN OKPYKAIOIIEro MHUpa, MPUMEHATh (PYHKIIMOHAIBHBIN SI3BIK JJISI ONUCAHUS
U MCCIICZIOBAHUS 3aBUCUMOCTEHN MKy (PU3NUECKUMH BETUYMHAMU.

Buinycknux noayuum 603mMoiCHOCHb HAVHUMbCA:

4. npoBoOUmMb UCCIeO08AHUSL, CBA3AHHbIE C U3YYEeHUeM CBOUCME (OYHKYUL, 6 moM Hucie ¢
UCNONb308AHUEM KOMNbIOMeEPA, HA OCHOBe 2papuKro8 u3yYyeHHvlX @YHKYUul cmpoums 6o.ee
cnodicHvle epaghuxu (KycouHo-3a0anHble, C «BLIKOJOMBIMUY MOYKAMU U M. N.);

5. UCnonb306amv (QYHKYUOHANbHBIE NPEeOCMAGIeHUsl U CBOUCMEd (QYHKYUL O peuleHus
Mamemamuyeckux 3a0ay U3 paziuidHsix pazoenos Kypca.

OIIUCATEJIPHAA CTATUCTUKA

Buinycknux nayuumcs WCHONB30BaTh MPOCTEHIIME CHOCOOBI MPEACTAaBICHUS U aHalu3a
CTAaTHUCTUYCCKUX JAaHHBIX.

Buinyckuux  nonyuum 603modcHocms TPUOOPECTH TEPBOHAYAIBHBIA OMBIT OpPraHU3aINU
cOopa JaHHBIX TMPU TPOBEACHUH ONpPOCa OOIIECTBEHHOTO MHEHHS, OCYIIECTBISATh MX aHAIU3,
MPEJICTaBIIATh PE3yNIbTaThl, OIPOCa B BUJI€ TaOIUIIbI, AUATPAMMBI.

CJIVYAHUHBIE COBBITHA U BEPOATHOCTbD

Buinycknux Hayuyumcs HaXOAWTb OTHOCUTENBHYIO YacTOTy M BEPOSTHOCTh CIIY4ailiHOTO
COOBITHS.

Buinycknux — nonyuum — 603modxcHocmb  TPUOOPECTH  OMBIT — MPOBEACHUS  CIIYYalHBIX
IKCIIEPUMEHTOB, B TOM YHCJIE C [IOMOIILI0 KOMITBIOTEPHOTO MOICITUPOBAHUS, MHTEPIPETALUN UX
pE3yIbTaTOB.

KOMBUHATOPHUKA

Buinycknux nHayuumcs pemiaTh KOMOMHATOpHBIC 3a/layd Ha HAXOXKJEHUE YHclia 00BEKTOB
WA KOMOMHAIIAM.

Buinyckuux  nonyuum 603mM02cHOCmb HAYYUTHCS HEKOTOPHIM CHEIHAIbHBIM MpUéMam
pelIeHnss KOMOMHATOPHBIX 3a/1a4.

Cojaep:xaHue yueOHOro npeamera «AJuareopa » 8 kjaace

1. Aaredpanyeckue apo6u (20+2 yaca)

Anrebpanueckas 1po0b. OCHOBHOE CBOMCTBO ApoOu. CloKeHHe U BHIYUTAHUE

anredpandeckux apodeil. YMHOKEHUE U JIeIeHHe alredpandeckux ApooOei.

[IpeoOpazoBanue BeIpaXeHUH, coepkaimx aaredpandeckue Apoou. CTeneHp ¢ 1eabiM

nokasatesneM. CBOICTBA CTENEHU C LENbIM MTOKa3aTeneM. Pelienne ypaBHeHH U 3a1a4.

XapakTepucTHKA OCHOBHBIX BH/IOB /IeATEJIbHOCTH (HA YPOBHE Y4eOHBIX el CTBHIl)
DopMyTUpOBaTH OCHOBHOE CBOMCTBO alre0panyeckoil IpoOu U MPUMEHATb €ro Uit
npeoOpazoBanus ApoOel. BeImonHATh neicTBuUs ¢ anredpanyeckuMu Apoosmu. [TpumenarTsb
npeoOpa3oBaHus BBIPAXKECHHUM Ui pelleHus 3a1ad. BeipaxkaTsh nepeMeHHbIe U3 GopMy
(pusnyeckux, reoMeTpUIECKUX, OMMCHIBAIOLINX ObITOBBIE cUTyalun). [IpoBoauTh
HCCJIEI0BAHMS, BBISIBIISTh 3aKOHOMEPHOCTH. DOpMyIupoBaTh ONpPEEICHUE CTEIEHH C LIEbIM
nokazatesneMm. opMyIupOBaTh, 3aMMCHIBATh B CUMBOJIMYECKON (hOpME U HILTIOCTPUPOBATH
MpUMepaMu CBOMCTBA CTENEHU C LEIbIM MT0KA3aTeNeM; IPUMEHSATh CBOMCTBA CTENEHU ISt
npeoOpa30BaHMsl BRIPAKEHUN U BhIYUCIEHUN. VCIIonp30BaTh 3aMCh YHCE B CTAHIAPTHOM BHJIE
JUTSL BRIPKEHUS pa3MepOB 0O0BEKTOB, TUTETLHOCTH MPOIIECCOB B OKPYKAIOIIEM MUDE.
CpaBHUBaATh YHUCJIA U BEJIMYHUHBI, 3alIMCAHHBIE C UCTIOJIb30BaHuEM ctenieHn 10. ByimosnHsATh
BBIYHCIICHHUS] C PEAIbHbIMU JaHHBIMHU. BBIMOMHATE MPUKUIKY M OLEHKY PE3YJIbTaTOB
BBIYHCIICHNH. Pematy ypaBHeHUs1 ¢ IpoOHBIMU KOX(h(dHUIIMEHTaMH, peniaTh TEKCTOBBIC 3a/1a4u
anredpandeckuM MEeTO0M

2. KBajgpaTHublie kopuu (15 yacoB)

Upparnmonansubie yncna. Teopema [Tudaropa. KBagpaTHsiii KopeHb (apudMeTudecKux

noaxon). I'paduk 3aBucumoctr ¥ =4 X | CpoiicTBa KBaapaTHBIX KOopHEi. [IpeoOpazoBanme
BBIpXEHHH, COIepKalX KBaJApaTHbIe KopHH. KyOnueckuii KOpeHsb.
XapakTepucTHKA OCHOBHBIX BU/0B AeSITEJIbHOCTH (HA YPOBHE Y4eOHbIX /1eliCTBHI)



®opmMmynupoBaTh ONpeNEIeHUs KBaApaTHOro KOpHs u3 uucna. [IpuMeHsaTs rpaduk GyHKIUN
y =x% [/ HaXOXJIeHUs KOpHeil KBaApaTHBIX YPaBHEHUI1, HCIIOIb3Yys MPU HEOOXOIUMOCTH
KaJIbKYJISATOP; IPOBOJUTH OLICHKY KBaJIpaTHBIX KopHed. CtpouTh rpaduk QyHKIUH Y =X,
uccle1oBaTh 1o rpaduky e€ cBoicTBa. Jloka3pBaTh CBOWCTBA apH(PMETHUECKUX KBaIPaTHBIX
KOpHEH; NMPUMEHATh UX K IpeoOpa30BaHUIO BbIpAKEHUH. BHIUMCIATH 3HAaUEHUS BBIPAKEHUH,
CoJIeprKallMX KBaJpaTHbIE KOPHU; BBIIOJIHATh 3HAKOBO-CUMBOJIMYECKUE AEUCTBHUS C
UCIOJIb30BaHNEM 0003HAUYEHUI KBaIpaTHOr0 U KyOndeckoro kopHs. MccinenoBaTb ypaBHEHHE
x° = @, HAXOIUTh TOYHbIE M HPUOTIKEHHBIE KOPHU TIpH a > 0.DopMyIHpOBaTh ONpesieseHne
KOPHS TPeTheH CTENEHU; HAXOAUTh 3HaYeHUs1 KyOU4eCKUX KOpHEH, IPH He00XOAUMOCTH
UCIOJIB3YS KAIbKYJIATOP

3. KpaapaTHblie ypaBHeHus (19 yacoB)

ITonsTne kBaapaTHOro ypaBHeHus. @opMyiia KOpHEH KBaJApaTHOrO ypaBHeHUs. Bropas

(bopmyna KopHel kBajpaTHOro ypaBHeHMs. HemonHble kBagpaTHble ypaBHeHus. Teopema

Buera. Paznokenue KBagpaTHOro TpexuieHa Ha MHOXKUTENN. Pelienne 3aau ¢ NOMOILbIO

COCTaBJICHUS KBaJPATHOTO YPaBHEHHUS.

XapakTepucTHKa OCHOBHBIX BH/I0B [1eSITeJIbHOCTH (HA YPOBHE Y4eOHBIX 1eliCTBHIl)
Pacrnio3HaBaTh KBajipaTHbIE ypaBHEHMS, KJIacCU(UIMPOBATh UX. BBIBOAUTE GOpMyIly KOpHEH
KBaJIpaTHOI'O ypaBHEHUs. PemiaTe KBaJpaTHblE ypaBHEHUS — IIOJIHbIE U HEMOJIHBIE.
[IpoBoauTh npocTeinme Heeae10BaHus KBaIpaTHbIX ypaBHEHUN. Pemars ypaBHeHus,
CBOJAIIUECS K KBaIPATHBIM, TyTEM IIPeoOpa30oBaHUil, a TAKKE C TOMOLIbIO 3aMEHBI
nepeMeHHol. HabmonaTe U aHanM3upoBaTh CBS3b MEXKAY KOPHAMHU U K03 (HULIMEeHTaMU
KBaJpaTHOTO ypaBHeHUs. POpMyIHMpOBaTh U JOKa3bIBaTh TeopeMy Buera, a Takxke oOpaTHyrO
TeopeMy, IPUMEHATh 3TU TEOPEMBI JJIs pelIeHUs] pa3HOOOpa3HbIX 3a/1a4. PemaTh TEKCTOBbIE
3aaun aareOpanuecKuM CIocoOOM: MEePEXOTUTh OT CIOBECHOH (POPMYINPOBKH yCIOBHUS
3aJauu K anreOpanyeckoi MOAeIH MyTéM COCTAaBIICHUS YpaBHEHMsI; pelllaTh COCTABICHHOE
YpaBHEHUE; HHTEPIIPETUPOBATh pe3ynbTar. Pacrio3HaBaTh KBaJApaTHBIN TPEXWIEH, BBIACHATD
BO3MOXXHOCTb PA3JIOKEHUS HA MHOMKUTENH, NPEACTABIATH KBAAPATHBIM TPEXWIEH B BHUIE
MIPOU3BEACHUS JTUHEUHBIX MHOXKUTEIEH. [IpUMeHsITh pa3auuHble IPUEMBI CAMOKOHTPOJIS MPU
BBINOJIHEHUH TpeoOpa3oBanuil. [IpoBouTh MccnenoBaHUs KBaJpaTHBIX YpPaBHEHHUH C
OYKBEHHBIMU KO3 PUIIUEHTAMHU, BBISIBISITH 3aKOHOMEPHOCTH

4. Cucremsl ypaBHeHuii (20 yacoB)

JluneitHoe ypaBHEHHE ¢ ABYMsI IEpEMEHHBIMU. ['paK TMHEHNHOTO ypaBHEHUS C IBYMsI

TIepEMEHHBIMU. Y paBHEHHE MpsMoii Buga Y= kx+l . Cucremsr ypaBHeHUH. Pemenue

CUCTEM CII0COOOM cJI0KeHusl. Pelienne cucteM ypaBHEHUH ClI0COOOM MOJICTAHOBKH.

Pemenue 3a1a4 ¢ MOMOLIBIO CUCTEM YPaBHEHHMH. 3aJau HA KOOPAMHATHOM INIOCKOCTH.

XapakTepucTHKA OCHOBHBIX BU/IOB /IeATEJIbHOCTH (HA YPOBHE Y4eOHBIX el CTBHIl)
Omnpenensts, ABISETCS U Iapa YUCENl PELICHHEM YPaBHEHHS C ABYMs [IEPEMEHHBIMU;
IPUBOJIUTH PUMEPHI PELIEHUH ypaBHEHUH ¢ IByMs lepeMeHHbIMU. PemaTs 3amaun,
anreOpanyeckoil MOJEIbI0 KOTOPBIX SBISETCS YpPaBHEHUE C JBYMS IEPEMEHHBIMU;
HaXOJUTH LieJIble peleHus MyTEM nepedopa. Pacrio3HaBarh JIMHEHHbIE ypaBHEHUS C ABYMs
NEPEMEHHBIMH; CTPOUTHh NpsSMble — rpaduKu JMHEHHBIX YpaBHEHUH; W3BIEKaTh U3
ypaBHeHus: Bujaa y = kX + | uHdpoOpMaImio o MoNoKeHHH TPSMOi B KOOPIMHATHOM TIOCKOCTH.
PacniozHaBate mapasuienbHbIE M IE€pECEKarOIIMeEcs MPSMbIE IO UX YPABHEHUSM;
KOHCTPYHPOBAaTh YpaBHEHUS MPSAMBIX, TapauIeIbHbIX TaHHOM mpsiMoil. Vcnonb3oBath
npuéMbl  CAaMOKOHTPOJISL TMPH IMOCTPOEHUH IrpaMKOB JIMHEHHBIX ypaBHeHUH. Pemarp
CUCTEMBI JIBYX JINHEHHBIX YpaBHEHUI ¢ IBYMsI IEpEMEHHBIMHU; HCIOJIb30BaTh rpauueckue
IIPEJCTaBICHNUsT AJI1 MCCIENOBAaHUS CHCTEM JIMHEHHBIX YPaBHEHMI; pellaTh MpOCTEHIINe
CUCTEMBI, B KOTOpPBIX OJHO W3 ypaBHEHUUN He sBIsSETCS JTUHEHHBIM. [IprMeHsATH
anreOpanyeckuii ammapar Ijs peleHHs 3aJad Ha KOOPAMHATHOM IJIOCKOCTH. Pemath
TEKCTOBBIE 3aJ1a4M aIre0panyecKuM CocoOOM: MEPEXOIUTh OT CIOBECHOM (POPMYIHPOBKU
YCIIOBHSA 33J]a4u K anre0pandyeckoil Moieau MyTéM COCTaBIEHHs CUCTEMbI YPaBHEHUH; peIIaTh
COCTaBJICHHYIO CUCTEMY YPaBHEHHI; HHTEPIIPETUPOBATH PE3YyJIbTaT.



S. ®ynknuu (14 yacoB)
Yrenue rpapukos. [lonsarue pynkiun u ee rpapuk. CoiictBa pynkuuu. Jlnnennas

k

byakuust. OyHKIHSL X u ee rpaduk.

XapakTepucTHKA OCHOBHBIX BU/IOB JeSITEJIbHOCTH (HA yPOBHE y4eOHbIX JeHCTBHIl)
Breruncnsate 3HadeHus PyHKIMIMA, 3aaHHBIX GopMynamu (TpH HEOOXOIUMOCTH HUCIIOJIb30BATh
KaJIbKYJISTOP); COCTABIATH TAOMUIbI 3HaUeHUI QyHKIM. CTpoUTh MO TOYKaM Tpaduku
¢ynkuuid. OnuchBaTH CBOICTBA (YHKIIMK Ha OCHOBE €€ TpaduuecKoro mpecTaBICHHUS.
MonenupoBaTh peasibHble 3aBUCHUMOCTH (QopMyiamu u rpaduxamu. Uurate rpaduku
pealbHBIX 3aBUCHMOCTEN. Mcmonb30BaTh QyHKIIMOHATEHYIO CHMBOJIHUKY JIJIS 3AITUCH
pa3zHoo0pa3HbIX (PaKTOB, CBSI3AHHBIX C paCCMAaTPUBAEMBbIMU (DYHKIMSAMHU, OOOraimas OIbIT
BBITIOJIHEHUS] 3HAKOBO-CUMBOJIMYECKUX ACHUCTBUN. CTPOUTH peueBbIE KOHCTPYKIIUHU C
UCIOJIb30BaHUEM (YHKIIMOHATBHON TEPMUHOJIOTUHU. MCOIb30BaTh KOMITBIOTEPHBIE
MPOrpaMMBI ISl TTOCTPOCHHS TpadUKOB (DYHKIWH, ISl MCCICTOBAHUS MOJIOXKEHHUS Ha
KOOPJIUHATHON IIOCKOCTU TpaduKoB (HYHKIMI B 3aBUCUMOCTHU OT 3HaYeHUH K03 PUIIMEHTOB,
BxoA1MX B popmyny. PacmosnaBate Buabsl u3ydaeMbix ¢yHkiuil. [lokasbiBaTh
CXEMaTHYECKH PACIIOJIOKEHUE HA KOOPIMHATHOM TUIOCKOCTH rpadukoB GyHKIu Buaa y = KX, y
= kx + b, y =k B 3aBUCHMOCTH OT 3Ha4eHUH KOIDDHUIIMEHTOB, BXOAAIIHX B (hopmyIibl. CTPOUTH
rpaguku u3ydyaeMbIX (PYHKIUMI; OMUCHIBATh X CBOWCTBA

6. BeposiTHOCTh M cTaTHCTHKA (9 yacoB)

CrarucTrueckue XapakTepucTUKi. BepoaTHOCTh paBHOBO3MOXKHBIX COOBITUM. CII0KHBIC

3KCHEPUMEHTHI. ['eoMeTpuyecKkrue BEpOSTHOCTH.

XapakTepucTHKA OCHOBHBIX BH/IOB /IEATEJIbHOCTH (HA YPOBHE Y4eOHBIX el CTBHIl)
XapakTepu3oBaTh UYMCIOBBIE PSAAbl C MOMOLIBIO pa3IMYHBIX cpenHux. Haxoauth
BEPOSATHOCTH COOBITHIA TPH PABHOBO3MOXHBIX HCXOJ[aX; PEIIaTh 3aJaYd HA BBHIYHUCIICHHE
BEPOATHOCTEH C NMPUMEHEHHEM KOMOMHATOpHKHU. HaxonuTe reomMeTpuieckrie BEpOSITHOCTH.
IHosTOpenwue (S 4.)

Pacnpedenenue yuednvix uacos no pazoenam npozpammul

Ne HanmenoBanue pa3nenos u teMm Bcero gacos KoHntposbHsle
n/n paboThI
['maBa
1. Anrebpanyeckue apoOu 20+2 BxonHas k.p.
Nel,No2
2. KBanpaTHbsle KOpHU 15 Ne3
3. KBanpatHsie ypaBHeHUs 19+1 [Tonyronosas K.p.,
Neq
4. CucTeMbl ypaBHEHHH 20 Ne5
5. OyHKIMH 14 Neb6
6. BeposiTHOCTh M CTAaTHCTHKA 9 Ne7
7. [ToBTOpeHune 5 Hrorosas kp
Hroro 3a 8 knacc: 102+3 10

Anrebpa 9 Knacc

IMosicuuTenbLHAA 3aMMCKA




PaGouast mporpamma mo anredpe st 9 kiacca coctaBiieHa Ha ocHOBe DenepaibHOTo
rocymapcTBeHHoro ooOpasoBatenbHoro crangapra (OPI'OC) u TpeOGoBanmii K pesyibratam
OCHOBHOTro o011ero oopasoBanusi, npeactaBieHHbIX B @I'OC. B IIporpamme mpemycMOTpeHbI
pazButue BceX o00o3HaueHHBIX B @DPI'OC OCHOBHBIX BHJOB JCSATCILHOCTH YYEHUKOB U
BBIITOJIHEHME IIeeH U 3a1a4, noctaBlieHHBIX PI'OC.

[IporpamMmma pa3paboTaHa Ha OCHOBE CIEAYIOIIMX HOPMATHBHBIX JOKYMEHTOB H
METOJIUYECKIX MAaTEPUAJIOB:

@DenepanbHbIl TOCYAAPCTBEHHBIH 00pa30BaTeIbHBIN CTAaHIAPT OCHOBHOTIO OOIIETO
00pa3zoBaHMsl, YTBEP)KIEHHBIN TpHKa3oM MMUHHCTEpCTBa 00pa3oBaHUsS W Hayku Poccuiickoi
Oeneparun ot «17» nekadps 2010 r. Ne 1897,

®denepanbHblii 3ak0H 00 oOpaszoBanuu B Poccuiickoit ®enepanuu Ne 273-D3 ot
29.12.2012;

@OenepalibHbIil  MepeueHb Y4YEOHUKOB, YTBEpXKIEH MpHKa3oM MuUHHUCTEpCTBA
oOpa3oBanus u Hayku Poccuiickoii ®enepaunn ot 31 mapra 2014 r. Ne 253 «O06 yTBepxaeHUU
denepanbHOro mMepeyHs y4eOHHKOB, PEKOMEHJOBAaHHBIX K HCIOJIB30BAHUIO TPU peaTU3aluu
UMEIONNX aKKPEAUTAIMIO O00pa30BaTEIBHBIX MPOrpaMM HAYaIbHOTO OOIIET0, OCHOBHOTO
obmero, cpeaHero odmiero oopazopanus» ¢ nsmeHeHusmMu ot 08.06.2015 r.;

[TIporpammbl  001I€00pa3oBaTEeNbHBIX — yupekaeHuil. Anrebpa 7-9  kiacchl.
Cocrasurens: bypmucrposa T.A., M.: [Ipocsenienue, 2014 r.

[IporpamMa oOpHEeHTHpOBaHa Ha HKCIOJIb30BaHHE ydeOHuMKa AunreOpa. 9 kiacc:
YueO. 11 obmeoOpazoBarenbHbix yupexxnaenuit /I. B. Jlopodee, C. b. CysopoBa, E. A,
bynaumoswud u nip.; oz pex. I'. B. JlopodeeB — M.: [IpocBemienune, 2017.

Pabouas mporpamma BBITIOJHSIET ABE OCHOBHbIE (YYHKUUU:

o Ungpopmayuonno-memoouueckasa GpyHkuus MIO3BOJISIET BCEM y4aCTHUKAM
00pa30BaTeNbHOTO IMpoliecca MOJYyYUTh MPEACTABICHUE O ILIENIAX, COAEpKaHUM, OOLIeH
CTpaTeru OOYy4YeHMs, BOCHUTAHHMS U PAa3BUTHUS, YYAIIUXCS CpPEACTBAMH JAaHHOTO
yueOHOro MpeaMeTa.

o Opzanu3ayuonno-naanupyrowas GyHKIUS TpeAyCMaTpUBAaeT BBIJCICHHE HTaIloB
00y4eHHsl, CTPyKTYpUpOBaHUE y4eOHOr0 MaTepualla, OIpeesIeHHe ero KOJIMYeCTBEHHBIX
M KAUECTBEHHBIX XapaKTEPUCTHK Ha KaXJIOM U3 DJTaloB, B TOM 4YHCIE JUIA
COJIEPKaTENbHOIO HAIIOJHEHUS IPOMEKYTOYHON aTTECTALIMH YYalIUXCA.

W3ydyeHrne MaTeMaTUKH Ha CTYIIEHU OCHOBHOI'O OOIIEro oOpa3oBaHMsl  HAaIPaBJIEHO
Ha JIOCTH)KEHUE CIIEAYIOIINXIeJIeH:

e OBJQJICHHE CUCTEMOW MAaTeMaTH4YEeCKMX 3HAaHUM M yMEHUH, HEOOXOAUMBIX JJIs
IPUMEHEHHS B TPAKTHUYECKOM JEATENBHOCTH, W3YYEHUS CMEXHBIX JUCLMIUIUH,
IPOI0JKEHUs 00pa30BaHUS;

e (QopmHupoBaHUE KAYECTB JIMYHOCTU, HEOOXOUMBIX YEJIOBEKY JIJIsl TOJHOIIEHHOM KU3HU B
COBPEMEHHOM OOIIECTBE: SCHOCTh M TOYHOCTb MBICIH, KPUTHYHOCTH MBILIUICHUS,
UHTYULUA,JJOTUYECKOE  MBIIIJICHHE,  DJEMEHThl  aJTOPUTMHYECKON  KYJIbTYpBI,
IPOCTPAHCTBEHHBIX MPEICTaBICHNUN, CHOCOOHOCTh K IIPEOI0IEHUIO TPYIHOCTEH;

e (opmupoBaHue NnpeAcTaBIeHUN 00 UIeAX U METOJaX MaTEMaTHKU KaK YHHBEPCAIbHOIO
A3bIKa HAyKU ¥ TEXHUKHU, CPEACTBA MOJICTUPOBAHUS SIBJICHUI U ITPOLIECCOB;

e BOCIMTaHUE KyJIbTYpPbl JINYHOCTH, OTHOLIEHMS K MaTeMaTHMKE Kak K 4YacTu
o011eyeoBeYecKoil KyabTyphl, IMOHMMAHUE 3HAUYMMOCTH MaTeMaTUKU [UIsl Hay4dHO-
TEXHUYECKOT'0 Iporpecca.

3agaum y4eOHOro npeaMera
B pamkax OCHOBHBIX coJepXaTelbHbIX JUHUN B Kypce anreOpsl 7-9 Kil. periarorcs
CJIEAYIOLINE 3ajauu:
e CHCTEMaTH3allUsl CBEJICHUM O YMCIIaX; U3YyYEHHE HOBBIX BHJOB YMCIOBBIX BBIPAKECHUHN U
hopmyur;



e COBEPLICHCTBOBAaHME IPAKTUYECKUX  HABBIKOB M  BBIYMCIUTEIBHOM  KYJIBTYpHI,
nproOpeTeHNe MPAKTUUECKUX HABBIKOB, HEOOXOANMBIX IS TIOBCETHEBHOM JKU3HU;

e (opMupOBaHHE MaTEMaTHUECKOTO ammapara Ui pelIeHHs 3aJad U3 MaTeMaTHKH,
CMEXHBIX IIPEAMETOB, OKPYKAKOLIEH PEAIbHOCTH;

e pa3BUTHUE AITOPUTMHYECKOIO MBIIIJIEHUS, HEOOXOJUMOr0, B YaCTHOCTH, JJISi OCBOCHMUS
Kypca HH()OPMATHKH; OBJIaJICHUE HABBIKAMU JIEAYKTUBHBIX PACCYKICHUI;

e pa3BUTHE BOOOpaXEeHUs, CIOCOOHOCTEH K MaTEeMaTUYECKOMY TBOPUECTBY;

e TONyYCHHE IIKOJbHUKAMU KOHKPETHBIX 3HAHUH O QYHKIMAX Kak BakHEHIei
MaTeMaTHYeCKOM MOJeNM [Ulsl ONMCAHWs U HCCIEIOBaHMs pa3HOOOpasHbIX IPOLECCOB
(paBHOMEpHBIX, PAaBHOYCKOPEHHBIX, SKCIIOHEHLIMAJIbHBIX, MEPUOJUYECKUX M [p.), IS
GopMHpOBaHHS y Yy4YalIMXCS MPEACTaBIEHUH O pPOJIM MaTEeMATUKU B Pa3BUTUU
LUBUIN3ALUHU U KYJIbTYPBI;

e (dopMupoBaHue (QYHKIMOHAIBHOM TPAaMOTHOCTH — YMEHHH BOCHPUHUMATH U
aHaIM3UpOBaTh MHGOPMALIMIO, MPEACTaBICHHYI0O B pa3iuuyHbIX (opMmax, MOHHUMATh
BEPOSITHOCTHBIA XAPAaKTEP MHOTHX PEAIBHBIX 3aBUCUMOCTEH, NMPOU3BOIUTH MPOCTEHIINE
BEPOSITHOCTHBIE PACUETHI B IPOCTEUIINX IIPUKIAJHBIX 3aa4ax.

OO0masi xapakTepucTHKA Kypca
IIpakTuyeckasi HaNpaBJEeHHOCTh Kypca B JOCTHKEHHH O0y4alolIMMUCH
IUIAHUPYEMBIX JIMYHOCTHBIX, MeTANpPeIMeTHBIX U NPeAMeTHBIX Pe3yJIbTAaTOB.
I/I?,yT-IGHI/Ie MaTeMaTHKH B OCHOBHOM IIIKOJIC Aa€T BO3MOXHOCTb ydalllUMCA JOCTUYb
CIIEYIOIIUX Pe3yIbTaTOB PA3BUTHSL:

1. B JUYHOCTHOM HamnpaBJICHUU:

e yMEThb SICHO, TOYHO, TPAMOTHO M3JIaraTb CBOM MBICIIM B YCTHOW M NHUCBMEHHOW peuu,
IIOHMMATh CMBICI IIOCTAaBJIEHHOW 3aJaud, BBICTPAWBaTh apryMEHTALUI0, IPUBOIUTH
IIPUMEpPBI U KOHTP IPUMEPBHI;

e YMEThb PaclO3HABATh JIOTMUECKH HEKOPPEKTHBIE BBICKA3BIBAHUSA, OTJIIMYATh TMIIOTE3Y OT
¢axTa, BbIpabaThIBaTh KPUTUYHOCTH MBIIICHHUS;

e TMPEACTaBIATh MAaTEMaTHYECKYI0 HAyKy Kak cdepy 4YelOBEYECKOM MesITeNbHOCTH,
MPEJICTaBIIATh 3Talbl €€ pa3BUTHS U 3HAUUMOCTD ISl pa3BUTHSI LIMBUIIN3ALINN;

e BbIpalaThIBaTh KPEATUBHOCTH MBIIUIEHUS, UHUIIUATUBY, HAXOIUYMBOCTh, AKTUBHOCTb NPU
pelIeHnN MaTeMaTHYECKHX 3a/1a4;

e yMETbh KOHTPOJUPOBAThH IPOLECC U PE3YJIbTAT Y4eOHON MaTeMaTHYeCKON JesTeIbHOCTH;

e BbIpalOaTeiBaTh CIIOCOOHOCTh K 5SMOILMOHAJBLHOMY BOCIPHUATHIO MaTeMaTHUECKHX
00BEKTOB, 3a/1a4, PELICHUH, PACCYKICHHM.

2. B MeTaNpeAMeTHOM HANPABJICHUH:

e UMETh MEPBOHAYAIBHOE MpPEJCTAaBICHHE 00 HIesIX M MEeToJaX MaTeMaTHKH Kak 00
YHUBEPCAIBHOM S3BIKE HAyKH M TEXHHKH, O CPEACTBAX MOJEIMPOBAHUS SIBICHUN WU
IIPOLIECCOB;

e yMETh BHUJETh MaTEMaTHUECKYIO 337adyy B KOHTEKCTE MPOOJIEMHON CUTyallMd B IPYIHX
JUCLHUIIIIMHAX, B OKPYKaIOLIEN )KU3HH;

e yMETh BBIBUraTh TUIIOTE3bl PU pEIIEHUH y4eOHBIX 33Ja4 U MOHUMAaTh HEOOXOAUMOCTh
UX IPOBEPKY;

e yMETh TNPUMEHATh HUHAYKTHBHbIE U JAEAYKTUBHBIE CHOCOOBI PACCYXACHUN, BHUICTDH
pa3iIMyHbIE CTPATErUU PELICHUS 3a/1a4;

e TIOHMMaTh CYIIHOCTh aJITOPUTMUYECKHX MPEANUCAHUNA W yMETh JEHCTBOBAaTH B
COOTBETCTBUU C IPEITI0KEHHBIM aJITOPUTMOM;



e yMETh CaMOCTOSTEIBHO CTaBHUTH IIEJH, BHIOMPATh M CO3[aBaTh aJlTOPUTM ISl PEIICHHS
y4eOHBIX MAaTEeMaTHIYECKUX MPOOIIEeM;

° YMCTh INIAHUPOBATHh U OCYHICCTBIIATH ACATCIbHOCTh, HAIIPABJICHHYIO Ha PCIICHHUC 3a1a4
HCCIIEIOBATEIBCKOTO XapaKTepa.

3. B NpeaAMETHOM HallpaBJICHUM:

e OBIANETh 0a30BbIMH  TOHSATUSMHU IO  OCHOBHBIM  pa3fieliaM  COJIECpP)KaHMUS;
MPEACTABICHUSAMH 00  OCHOBHBIX  HM3y4aeMbIX  TOHATHSAX  KakK  BaKHEHIIHMX
MaTeMaTUYECKUX MOJIEISAX, MO3BOJIIOIIMX OMKUCHIBATh U U3y4aTh PEAIbHBIE MTPOLECCH U
SIBIICHUS,

e yMeTh paboTaTh C MATEMaTHYECKUM TEKCTOM, TOUHO U IPAMOTHO BBIPAXKaTh CBOU MBICIIH
B YCTHOH M INHCbMEHHOW PEYM C INPUMEHEHMEM MAaTEMAaTHYECKOW TEPMHUHOJIOTMM U
CHUMBOJIUKY;

e PpAa3BUTHh IIPEACTABICHHE O YHUCJIE, OBJIAJETh HABBIKAMHU YCTHBIX, IHCbMEHHBIX,
MHCTPYMEHTAJIBHBIX BBIYMCICHUMN.

IleHHOCTHBIE OPHEHTHPBI COAEPKAHUA Kypca

MaremaTtnueckoe 00pa3oBaHUE UTPAET BAKHYIO POJIb, KaK B MPAKTUYECKOM, TaK U B
JYXOBHOM >kH3HU obOmiecTBa. [IpakTrueckas CTOpOHA MaTEMAaTHUYECKOTO 00pa30BaHUs CBsI3aHA C
(dopMupoBaHHEM CIIOCOOOB JEATENBHOCTH, AYXOBHAs- C HHTEJUIEKTYaJbHBIM pPa3BUTUEM
4eJ0BeKa, (JOPMHUPOBAHUEM XapaKTepa U 0OLIEH KyJIbTypHl.

IIpakTHYeckas M0JIe3HOCTH MAaTEeMAaTHKHU OOYCIIOBJIEHA TEM, YTO €€ IPEIMETOM
ABJISIOTCS  (DyHIAMEHTAlbHbIE CTPYKTYpbl pPEaJbHOIO MHpa: HPOCTPAHCTBEHHBbIE (HOPMBI U
KOJIMYECTBEHHbIE OTHOLIEHHUS — OT MPOCTEHUILINX, YCBAUBAEMBIX B HEMOCPEICTBEHHOM OIIBITE, J10
JIOCTaTOYHO CJIOKHBIX, HEOOXOJUMBIX JJISl Pa3BUTHs HAay4YHBIX M TE€XHOJIOTMYECKUX uieu. bes
KOHKPETHBIX MaTeMaTUYECKUX 3HAHUM 3aTpyJHEHO MOHMMAaHUE MPHUHIUIIOB YCTPOICTBA U
UCMOJIb30BAaHUE COBPEMEHHOM TEXHMKH, BOCIPHATHE M MHTEpIpeTanus pa3HooOpa3HOH
COLIMAJIbHOM, SKOHOMHYECKOH, MOJIMTUYECKOW HH(OpMaIuu, ManiodPQeKTUBHA MOBCEIHEBHAs
IIPAKTUYECKash AeATeNbHOCTh. KakIoMy 4YeloBeKy B CBOEH JKM3HM IPUXOJUTCS BBINOJIHATH
JIOCTaTOYHO CJIO’KHBIE pacyeThl, HAXOJAUTh B CIIPAaBOUYHUKAX HYKHbIE (POPMYJIbI U IPUMEHSTH UX,
BIAJIETh MPAKTUYECKMMHM IpUEMaMH TE€OMETPUYECKHMX H3MEPEHUH UM TIOCTPOEHUH, YNUTaTh
uH(pOpMallMo, TpEACTaBIECHHYIO B BHAE Talnul, JaudarpamMm, TIpaduKoB, TOHUMATh
BEPOSITHOCTHBIHN XapakTep CIydaiHbIX COOBITHM, COCTABIIATh HECIIOKHBIE AJITOPUTMBI U JIp.

be3 06a30Boil MaTeMaTHYEeCKON TMOJITOTOBKHM HEBO3MOXHO CTaThb OOpa30BaHHBIM
YEJIOBEKOM.

B mkone maremMaTuka CIyXUT OINOPHBIM NPEIMETOM JUIsl M3YyYEHHUS CMEKHBIX
JUCLUTUIMH.

B mnocnemkonbHONH KU3HU peaJbHOM HEOOXOIMMOCTHIO B HAIlM JHU SIBISETCS
HeMpepbIBHOE 00pa3oBaHME, YTO TpeOyeT MOJHOLEHHOH 06a30Boii 001Ie00pazoBaTeIbHOM
MOJArOTOBKM, B TOM 4Hcje U MaTemaTuueckod. VI HakoHel, Bce Ooubliie crienuanbHOCTEH, Tie
HEO0XO/UM BBICOKMH YpOBEHb 00pa3oBaHUs, CBA3aHO C HEMOCPEACTBEHHBIM INPHUMEHEHHEM
MaTeMaTuKu (PKOHOMHKa, Ou3Hec, ¢uHAHCHI, (HU3MKa, XHUMHS, TEXHUKA, WH(OOpPMATHKA,
6uonorus u ap.). Takum oOpa3oM, paciiupseTcss Kpyr MIKOJIbHUKOB, ISl KOTOPBIX MaTeMaTHKa
CTaHOBUTCS 3HAYUMBIM IIPEIMETOM.

JUis  KU3HM B COBPEMEHHOM OOIIECTBE BaXXHBIM SBISETCS (OPMHPOBAHUE
MaTeMaTUYeCKOr0 CTWJISI MBILUICHUS, TPOSIBISIIOIIETOCS B ONPEIEICHHBIX YMCTBEHHBIX
HaBbIKax. B mporecce MaTeMaTHYecKOM MAEATEIbHOCTH B apCceHal IMPHUEMOB M METOJIOB
YEJIOBEYECKOT0 MBIIIICHUSI €CTECTBEHHBIM 00pa3oM BKIIOYAeTCS MHAYKIUS W JAeIYyKLHUS,
0o0o0mIeHne W KOHKPETH3allMsi, aHalu3 M CHHTEe3, Kiaccu(uKaluus W cUcTeMaTH3alus,
abctparupoBanre U aHanmorus. OOBEKTHl MaTEeMaTHUYECKUX YMO3AKJIIOUEHHM W MpaBuUiia HUX
KOHCTPYUPOBAHMs BCKPBIBAIOT MEXaHM3M JIOTUYECKHUX IOCTPOCHUH, BBIPAOATBHIBAIOT YMEHUS



(dopMynupoBaTh, 0OOCHOBBIBaTh U JJOKA3bIBAaTh CY)KJIEHMsI, TEM CAMbIM Pa3BUBAIOT JIOTHYECKOE

MbIlIeHHE. Benymias poib NPUHAAISKAT MareMaTHKe B (OPMUPOBAHUU ANTOPUTMUYECKOTO

MBILIUIEHUS] U BOCHUTAHUM YMEHHH J1eHiCTBOBATh 10 33aJaHHOMY aJIOPUTMY U KOHCTPYHPOBATh

HOBbIe. B Xone pemeHus 3aady — OCHOBHOW y4yeOHOW AEATENbHOCTH Ha YpOKax aireOphl -
pa3BUBAIOTCS TBOPYECKAs U MPUKJIIAIHASI CTOPOHBI MBILIUICHUS.

OOyyeHne MaTeMaTHKE JaeT BO3MOXKHOCTb pa3BUBAaTh Yy YYalIUXCAd TOYHYIO,
9KOHOMHYIO, U HH(POPMALMOHHYIO peub, yMEHUE OTOMpaTh Hanbosee MOIXOASIIME SI3bIKOBBIE (B
Y4aCTHOCTH, CUMBOJIMUECKHUE, IpauuecKre) CpeICTBa.

MaremaTtnueckoe oOpa3oBaHHME BHOCUT CBOM BKIaa B (opMupoBaHue o0OLIei
KyJIbTYpbl uesioBeKa. HeoO0XOAMMBIM KOMIIOHEHTOM OOIIEH KyJIbTypel B COBPEMEHHOM
TOJIKOBAaHMM fABJSiETCA 0OlIee 3HAKOMCTBO C METOAAMU IIO3HAHUA J€HCTBUTEIBHOCTH,
IIPEJICTAaBICHUE O IPEIMETE U METOAE MATEMAaTHUKH, €r0 OTIUYMSI OT METOJOB €CTECTBEHHBIX U
IYMaHHUTapHbIX HayK, 00 OCOOCHHOCTSIX NMPUMEHEHMs] MAaTEeMaTUKM JUIsl peIleHUs] Hay4HbIX U
IIPUKJIAIHBIX 3a/1auy.

N3yueHne MaTeMaTUKU CIIOCOOCTBYET JSCTETUYECKOMY BOCIIMTAHHIO YeEJIOBEKa,
NOHMMAHUIO KpacoTbl M  M3fALIECTBA MaTEMAaTUYECKUX  PACCYKIEHUH, BOCIPUSATHIO
reoMeTprYecKuX (popM, YCBOCHHUIO U/Ied CHMMETPUH.

HcTtopust pa3BUTUS MaTEMaTUYECKOTO 3HAHUS JA€T BO3MOXHOCTb IOMOJIHUTH 3arac
UCTOPUKO-HAYUHBIX 3HAHUHU IIKOJIBHUKOB, C(OOPMUPOBATh y HUX MPEJCTABICHUS O MAaTeMaTUKE
KaK 4acTH OOIIEYEIOBEYECKON KYJIbTYpbl. 3HAKOMCTBO C OCHOBHBIMU MCTOPUYECKUMHU BEXaMU
BO3HUKHOBEHUS U PAa3BUTUS MAaTEMAaTUYECKON HayKH, C UCTOpPUEH BEIMKHX OTKPHITUN, UMEHAMU
JIOJIEH, TBOPUBILUX HAYKY, JOJDKHO BOMTH B MHTEIUIEKTYaJIbHBIM Oarak Kaxaoro KyJbTypHOTO
4eJI0BeKa.

MecTto npeamera B 0a3MCHOM y4eOHOM IUIaHe
CornacHo ¢enepaibHOMYy 0a3UCHOMY y4eOHOMY IUIaHy Ui 0Opa30oBaTeIbHBIX YUPEKICHHI
Poccuiickoit deneparuu Ha u3yueHue anreOpsl B 9 kiaacce OCHOBHOM MIKOJIBI oTBoaUTCA 102 4
u3 pacyera 3 4 B Heseno. KoHTpobHBIX paboT — 6, u3 HUX | aAMUHUCTpATUBHAS.
[Inanupyemble pe3y/ibTaTbl 0OCBOCHHS Y4eOHOI0 peaMeTa, Kypca

JIn4HOCTHBIE pe3y/IbTaThl:

e c(OpMHPOBAHHOCTH OTBETCTBEHHOI'O OTHOLIEHUS K YUYE€HUIO, TOTOBHOCTU U CIIOCOOHOCTH
o0ydaromuxcsi K CaMOpa3BUTHIO Ha OCHOBE MOTHMBALIMM K OOYYEHHIO U TO3HAHMIO,
BbIOOpY AanbHelero obOpa3oBaHus Ha 0a3e OPUEHTHPOBKM B MHpe mnpodeccuil u
npodecCuoHaNbHbl  MPEANOYTEHUN, OCO3HAHHOMY IOCTPOCHUIO HWHAWBUYaJIbHOM
00pa30BaTeNbHON TPAEKTOPUU C YUETOM YCTOMUYUBBIX [T03HABATEIBHBIX HHTEPECOB;

e c(OpMHPOBAHHOCTh KOMIIOHEHTOB LIE€JIOCTHOTO MHPOBO33pPEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOM MPaKTUKH;

e OCO3HaHHBIH BHIOOpP M TOCTPOCHHE JalbHEHIIeHl WHAMBUIYAIBHOM TPACKTOPHH
oOpa3oBaHusi Ha 0a3e OpPUEHTHPOBKU B Mupe mpodeccuil U NpodecCHOHATbHBIX
IIPEIIIOYTEHUN C YYETOM yCTOMUYMBBIX IMO3HABATEIBHBIX MHTEPECOB, a TAK)KE HA OCHOBE
(GopMUpPOBaHUS YBAXKUTEIBHOIO OTHOUIEHHWS K TPYyIdy, Pa3BUTHE OIbITa y4yacTHUs B
COLIMAJILHO 3HAYUMOM TPYIIE;

e yMEHHE KOHTPOJMpOBAaTh MpOIecC M pe3ylabTaT Y4eOHOM U MaTeMaTHyecKoil
JeSITEIbHOCTH;

e KPUTMYHOCTh MBIIIJICHUS, WHHUIIMATHBA, HAXOAYUBOCTh, AKTHUBHOCTb IPH pEIICHUU
MaTeMaTHYECKUX 3aj1au.

MeTanpeameTHble pe3yJibTaThl
Me:xknpenmeTHble IOHATHSA:

e OBJaJlcHHE 00y4aIOIIUMHCS OCHOBAMH YMTATEJbCKOH KOMIIETCHIMH:

e OBJAJEIOT YTEHUEM KaK CPEJCTBOM OCYILECTBIEHHS CBOMX AAJbHEHIINX IJIAHOB:

MIPOJIOJDKEHMST 00pa3oBaHUs W CaMOOOpa3OBaHMS, OCO3HAHHOTO IUIAHWPOBAHUS



CBOETO aKTYyaJIbHOTO M TEPCIIEKTUBHOTO KPYyra YTEHHs, B TOM YHCJIE JOCYTOBOTO,
MOJATOTOBKHU K TPYJIOBOM U COLMAIBHOM AESATEIbHOCTH;
dbopMupoBaHHE TMOTPEOHOCTH B CHUCTEMATHYECKOM YTEHHU KaK CpPEICTBE
MO3HAHUSI MUpa U ce0s B ATOM MHUpPE, TapPMOHU3AIMH OTHOIICHUI YeIOBEKa U
o01ecTBa, co3/1aHuu 00pasa «IOTPEOHOTO Oy IYIIETO.

e npuoOpeTeHHe HABBIKOB padoThl ¢ MHGpOpManueii:

CHCTEMaTH3UPOBATh, COIIOCTaBJISITh, aHaJM3UPOBATh, 00001aTh u
HUHTEPIPETHPOBATH HHPOPMAITUIO, COJIEPKAIIYIOCS B TOTOBBIX HH(POPMAITMOHHBIX
00BEKTaX;

BBIICTISITh TJIABHYIO M U30BITOYHYIO HH(OpPMAIMIO, BBHITOIHATH CMBICIOBOE
CBEPTHIBAHUE BBIJCIICHHBIX (PAKTOB, MBICJICH; TPEACTABIATh HWHPOPMAIHIO B
CKaTol cioBecHOW Qopme (B BUAC IUIaHA WIM TE3WCOB) W B HAIJIAIHO-
cuMBoJMYeckoi Gopme (B Buze TabmuIl, rpaduecKUX CXEM W JUarpamm, Kapt
MOHSATUI — KOHIICTITYyaIbHBIX JHArpaMM, OTIOPHBIX KOHCIIEKTOB);

3aIlIOJIHATh U AOIIOJJHATH Ta6J'II/II_IBI, CXCMbI, JHarpaMmbl, TCKCTHI.

* yyactue B l'lpOCKTHOﬁ JACATCJIBHOCTH

YMEHHE CaMOCTOSITEJIbHO OIpPEeNATh ILEeI CBOEro OOyueHHs, CTaBUTh U
dbopmynmupoBaTh 1715 ce0sl HOBBIC 331a4H B yuéOe, pa3BHBATh MOTUBBI U HHTEPECHI
CBOEH II0O3HABATEJILHON JIEATEIBHOCTH;

YMEHUE COOTHOCHTH CBOM JEWCTBUSA C IUIAHUPYEMBIMH pE3yJbTaTaMH,
OCYILECTBIIAATh KOHTPOJIb CBOEH JAEATEIBHOCTH B IPOLECCE JTOCTHXKECHHUS
pe3yJsbTara, OIpenesaTh CIocoO0bl JEHCTBUI B paMKaxX MPEJIOKEHHBIX YCIOBUN U
TpeOOBaHUM, KOPPEKTUPOBATH CBOU JAECUCTBHS B COOTBETCTBUU C U3MEHSIOIIEHCS
CUTYaLUEH;

YMEHHE ONPEIENIATh NOHITHS, CO3AaBaTh 0000IIEHNUs, YyCTaHABINBATh aHAJIOIHUH,
KJaccu(uIUpoBaTh, CaMOCTOSTEIbHO BBIOMPATh OCHOBAaHHUS W KPUTEPUU IS
KJaccuuKaIum;

YMEHHUE YCTaHABIUBATh IPUYMHHO-CICACTBECHHBIE CBS3H, CTPOUTH JIOTMYECKOE
paccyxaeHue, yMo3akitoueHHe (MHAYKTUBHOE, AETyKTUBHOE U 10 aHAJOTMH) U
JienaTh BBIBOJBL;

pa3sBUTHE KOMIIETEHTHOCTH B O0JIACTM HCHOJb30BaHUS HMH(OPMAIMOHHO-
KOMMYHHKAIIUOHHBIX TEXHOJIOTHIA;
NEepBOHAYAJIbHBIE IMPEJCTaBIEHUs 00 HAESIX M O METOJaX MaTeMaTHKH Kak 00
YHHUBEPCAJIHHOM SI3bIKE HAYKH U TEXHUKH, O CPEJCTBE MOJICITUPOBAHUS SIBJICHUN U
IPOLIECCOB;
yYMEHHUE BHJIETh MaTEMaTHUYECKYIO 33Ja4y B KOHTEKCTE MPOOJEMHON CUTyalluu B
JPYTUX JUCHUIUIMHAX, B OKpYXKarOIeH KU3HHU;
yYMEHHUE HaXOJUTh B Pa3IMYHBIX UCTOUYHUKAX MH(DOPMAIUIO, HEOOXOIUMYIO JUIS
pelIeHusl MaTeMaTHYeCKUX 3a/lady, W MPEICTaBIsATh €€ B TMOHATHOW Qopme,
OPUHUMATh pEIIEHUE B YCJIOBHUSX HEMOJHOW WM W30BITOYHOW, TOYHOM WM
BEPOSTHOCTHOM MH(pOpMaIuy;
YMEHHE TOHHUMATh M HCIOJIB30BaTh MAaTEMAaTHYECKHE CpPEACTBAa HArJSIIHOCTH
(rpacduku, TabMUIBI, CXEMbl M Jp.) A8 WUIOCTPAllUM, HHTEpIpeTaluy,
apryMeHTaluy;
e yMEHHE BBIJBUTATh THUIIOTE3bl TPU PEUICHWU 3aJayd, IOHUMATh
HE00XO0AMMOCTh UX MPOBEPKU;
e TIOHMMaHHWE CYIIHOCTH alTOPUTMHYECKUX TMPEINUCAHUH ¥ YMCHHE
JIeCTBOBATh B COOTBETCTBUH C MIPEIOKEHHBIM aJITOPUTMOM.

IIpexmeTHbIE pe3ybTAThI:



1.  OCO3HaHHWE 3HAYEHUs MAaTEMATHUKH JJIs IOBCETHEBHOM KU3HU YEJIOBEKA;

2. TpeACTaBIeHME O MaTeMaTHYeCKOM Hayke Kak cdepe MaTeMaTH4ecKoi
JEeSTeNIbHOCTH, 00 ATamax e€ pa3BUTHSL, O €€ 3HAYMMOCTH I Pa3BUTHUS IUBUIIM3AIHH;

3. pa3BuTHE YMEHHMH paboTraThb C Y4eOHBIM MATEMaTHYECKUM  TEKCTOM
(aHaMM3UpPOBATh, U3BJIEKATh HEOOXOAMMYIO MH(GOPMAIUIO), TOYHO U FPAMOTHO BBIPAXKaTh CBOU
MBICIM C TPUMEHEHUEM MaTeMAaTUYECKOM TEPMHUHOJIOITMM M CUMBOJIMKH, IPOBOJIUTH
KJIacCU(UKALIUH, JIOTUYECKHUE 00OCHOBAHUS;

4. BrageHue 0a30BbIM TOHATUHHBIM ammaparoM II0 OCHOBHBIM pasjeiaMm
COZIepKaHUS;

5.  CHUCTeMaTH4YecKue 3HaHMA O (QYHKIMSIX U UX CBOMCTBAX;

6. IMPAKTHUYECKU 3HAYMMbIE MATEMAaTUYECKUE YMEHHs U HaBBIKH, UX INPUMEHEHHUE K
PELICHUI0 MaTEMAaTUUYECKUX U HEMATEMaTUYECKUX 3a]1a4 MPEANOararlee yMeHus:

. BBINIOJIHATH BBIYMCIICHUA C ,Z[CﬁCTBPITGJ'IBHHMPI YHUCJIIaMH,
. peuiaTb YpaBHCHUA, HCPABCHCTBA, CUCTCMbI ypaBHeHI/Iﬁ H HCPABCHCTB,

. peumiatb TCKCTOBBLIC 3aJlauu apI/I(I)MeTI/I‘IeCKI/IM CHOCO6OM, C IIOMOIIBIO
COCTAaBJICHUA U PCHICHUA ypaBHeHHfI, CHUCTEM ypaBHeHI/Iﬁ 1 HCPAaBCHCTB,

o HCIIOJB30BAaTh aHFe6paHH€CKHﬁ A3BIK JIA OIMHMCAaHUA NPCAMETOB OKPYIKAIOLICTO
MHpa U CO3aaHnA COOTBETCTBYIOIINUX MAaTCMATUICCKUX MOZIeHef/'I;

. IMPOBEPATL MPAKTUUCCKUC paC‘-IéTI)II BBIYUCJIICHUA C INPOUCHTAMU, BBIYHUCIICHUA C
YHCJIOBBIMHU IIOCJIICAOBATCIbHOCTAMU, BBIYMCIICHUA CTaTUCTHYCCKHUX XapaKTCPHUCTHUK,
BBIINNOJIHCHHUC HpI/I6J'II/I)KéHHBIX BbI‘IHCJ'I@HHﬁ;

e BBINOJHATH TOXJIECTBEHHBIE IPEOOPa30BaHNUs PAllMOHAIBHBIX BBIPAKEHUM;

e BBINOJHSTH ONEpPALlUU HaJl MHOKECTBAMU;

e HccienoBaTh PYHKUUU U CTPOUTH UX TpadUKH;

e  YHUTAaTh W UCIOJB30BaTh HH(OPMAIMIO, TPEACTABICHHYIO B BHUJAE TaOJHUIIBL,
Juarpammbl (CToi04yaToi WM KpyroBoi);

e pemaTh NpocTeiine KOMOMHATOPHBIE 3a/1auH.

Tema Yyammuecs Hayyarcst Yuamuecs noJry4yatr
BO3MO’KHOCTh
Hepasencmea e IIOHUMATh TEPMUHOJIOTHIO U |e OCBOHUTH pa3zHooOpa3HbIe
CHUMBOJIUKY, CBsI3aHHBIC C MPUEMBI JIOKa3aTelIbCTBA
OTHOIIICHHUEM HEpaBEHCTBA, HEPaBEHCTB;
CBOMCTBA YHCJIOBBIX HCEPABCHCTB;, e [IPUMCHATH rpa(bnqecm/le

e pemaTh JMHEHHBIE HEPABEHCTBA C MIPEACTABICHUS TS
OJIHOU TIEPEMEHHOW U MX CHUCTEMBI; HCCIICAOBAHUS HEPaBEHCTB,
pemarh KBaJpaTHbIE HEPABEHCTBA C CHCTEM HEPaBEHCTB,
Onopoi Ha rpaduueckue coAepKaIInX OyKBEHHBIE
MPECTaBICHUS. K02 PUITUEHTHI.

e HCIOJIb30BaTh B XOAE PEIICHUS |e TPUMEHSATH anmnapar
3a7a4 JJIeMEHTapHbBIC HEpaBEHCTBA I  PEIICHUS
MpEACTABICHUS,  CBSI3aHHBIE  C pa3HOO0Pa3HBIX
MPUOJIKEHHBIMU 3HAYCHHUSAMU MaTeMaTHYeCKUX 3ajay, 3aaaq
BEJIMYMH. U3 CMEXHBIX TMPEIMETOB

MPaKTUKH.

e TOHATH, YTO YHCIIOBBIC JAHHLIC,
KOTOPBIE  HWCIOJIB3YIOTCS  JJIS
XapaKTEPUCTUKU 00BEKTOB
OKPY’KaIOIIETO MUpA, SBISIOTCS
MPEUMYILIECTBEHHO
MPUOIKEHHBIMU, 4TO o




3anucu npUOIMKEHHBIX
3HAYEHUM, COJACp)KAIMXCS B
MH(POPMALIMOHHBIX HCTOYHHUKAX,
MOXHO CYIHWTh O MOTPEIIHOCTH

MPUOJIKEHUS
MOHATh, 4YTO  NOTPEIIHOCTH
pesynbpTara BBIYMCIICHHUI
JIOJDKHA OBITh COM3MEpHMaA  C
MOTPELIHOCTBIO HACXOJIHBIX
JIAHHBIX
I(sadpamutmaﬂ IIOHUMATh " HCIIOJIB30BaTh IIPOBOJUTH HUCCJICIOBaHUA,
Qynkyun (YHKIIMOHAJBLHBIE TIOHSATHS, S3bIK CBSI3AHHBIC C HU3Y4YECHUEM
(TepMUHBI, CUMBOJINYECKUE CBOMCTB (DYHKIIMH, B TOM YHUCIIE
0003HauYeHHUs); C MCIOJIb30BAaHUEM KOMITBIOTEPA;
CTpouTh TpapuK KBaIpaTHIHOU Ha OCHOBE Ipa)MKOB U3yUEHHBIX
Q)yHKuHI/I, HCCIIEO0BATh €e (I)YHKHI/II7I CTOUTDH Oonee
CBOICTBA; CIIOXKHBIE Tpaduku (KycOuyHO-
MOHUMATE KBaJPATHUHYIO 3aJaHHble, C  "BBIKOJIOTHIMU"

GyHKIHIO KaK BAKHEHIIYIO
MaTeMaTU4yecKyr  MOJenb s
ONMCAHUS TPOLIECCOB W SBJICHUU
OKPY’KaloIIEr0 MHpa, IPUMEHSThH
(YyHKIMOHATBHBIN SI3BIK TSt
ONUCaHus u UCCJIEI0BAHMS
3aBHCUMOCTEN MEXIY
(U3UYECKUMU BETMYUHAMMU.

TOYKaMH U T. I1.);

UCIIONIb30BaTh (PYHKIIMOHAIIbHBIE
MpPEICTAaBICHUS W  CBOMCTBA
byHKIUI JUTSE petieHust
MaTeMaTH4YeCKUX  3adad M3
pPa3JIMYHBIX Pa3/IeNIOB Kypca.

Ypasuenus u
cucmemul
YypasHenuil

pemarb OCHOBHBIE BH/IbI
palMOHANBHBIX  yYpaBHEHUH  C
OOHOM  TEPEMEHHOW, CHUCTEMBI
JBYX  YpaBHEHMH C  JIByMA
MEPEMEHHBIMU;

NPUMEHATh  AHAIUTUYECKUH U

rpagudecKuii SA3BIKH TSt
MHTEPIIPETALIUN MOHSTHH,
CBSI3aHHBIX c MOHITHEM
YPaBHEHUH, Ui peleHus
YPaBHEHUU U CUCTEM YPaBHEHUM;

ITIOHUMATh ypaBHEHUE KaK
BaXHEHIIYIO MaTeMaTUYECKYIO
MOJEJIb JUIsl ONIUCAHUS U U3yYEHUS
pa3sHOOOpa3HbIX peaJIbHBIX

CUTyallul, pemarb TEKCTOBbIE
3a/1auu anreOpanvaecKuM METOI0M;
IIPOBOJUTH IpoCTeNIIne
UCCIIEIOBAHMSI ~ YpPaBHEHHH  H
CUCTEM YpaBHEHMIi, B TOM YHCIIE C
IIPUMEHEHUEM rpaduuecKux
npejcTaBieHni  (ycTaHaBIUBATh,
UMEET JI1 ypaBHEHUE WIN CUCTEMA
YpaBHEHUN pELIeHMs], €CIIU HMEET,
TO CKOJIBKO H TIp.)

UCIIOJIB30BaTh IIUPOKUHN CIIEKTP
CIELUAJIbHBIX IIPUEMOB
peuieHuss YpaBHEHUM U CUCTEM
YpaBHEHUH;

YBEPEHHO MPUMEHATH almapar
YpPaBHEHUN U HEPABEHCTB I
peleHust pa3Hoo0pa3HbIX 3a/1a4
U3  MAaTeMaTUKH, CMEXHBIX
IIPEAMETOB, PEalbHON PAKTUKU




Apugpmemuueckasn
u 2eomempuyecKkas
npozpeccuu

IIOHHUMATh M MCIIOIb30BAaTh S3BIK
MOCJICOBATEIPHOCTEH  (TEPMUHBI,
CHMBOJIMYECKHE 0003HAUYCHHUS ),
MPUMEHSTH (DOPMYIIBI, CBSI3aHHBIC C
apupMeTHUIECKOU u
TEOMETPHYECKON TPOTPECCUSIMU, H
anmapar, CcGOPMHUPOBAHHBIN TIpU
W3YYCHHUH JPYTUX Pa3lieloB Kypca,
K PEIICHHIO 3a/Ja4, B TOM YHCIIE C
KOHTEKCTOM M3 PEAbHOM JKHU3HH.

pelaTh KOMOWHUPOBAaHHBIE
3a7a4n c PUMEHEHHEM
dbopMyI N-TO YiieHa M CYMMBI N

MEPBBIX YJICHOB
apu(pMeTHIECKON u
FEOMETPUYECKOM  MPOTrpeccuid,

MPUMEHSAA TOpPU OSTOM amnmnapar
YpPaBHEHUI U HEPABEHCTB;

MOHUMATh apu(PMETUUYECKYI0 U

TFEOMETPUYECKYI0  NIPOTPECCUU
Kak (YHKIUH  HaTypaibHOIrO
apryMeHTa; CBS3BIBaTh

apU(PMETHUECKYIO ITPOTPECCHIO C
JUHEHHBIM poCTOM,
re€OMETPHUYECKYIO - C
DKCIIOHEHIMAIbHBIM POCTOM.

Cmamucmuka u

HCII0JIb30BaTh IIpOCTENIINE pUOOpeCTH  NEepBOHAYAIBHBIN
6epoAmHOCHb Croco0bl IIPEICTaBICHUS U ONBIT  OpraHu3aLun coopa
aHaJIM3a CTaTUCTUYECKUX JAHHBIX. JTAHHBIX pu IIPOBEICHUH
HaxXOJUTb OTHOCHUTEIBbHYIO YaCTOTY 0mpoca OOUIECTBEHHOTO MHEHHS,
U BEPOATHOCTh CILy4alilHOTO OCYHICCTBIISITh WX  aHAJU3,
COOBITHSL. MPEICTaBIIATh pe3yNbTaThI
perath KOMOMHATOPHBIE 3a/1a4u Ha ompoca B BHIe  TaOIHIBL
HaxXOXXIECHUE 4YuCiIa OOBEKTOB WU AnarpaMmMbl;
KOM6I/IHaIII/II7L HAay4YHUTbHCA IIPUBOJUTH
coJlepKaTeNIbHbIE IIPUMEPBI
WCIIOJIB30BAaHUS UL  ONMCaHUsA
JTAHHBIX.
npuoOpecTH OMNBIT MPOBEACHUS
CIy4alHBIX OKCIIEPUMEHTOB, B
TOM  4YuUCI€ € IIOMOILIBIO
KOMITBIOTEPHOTO
MOJEIINPOBAHUS,
MHTEPIIPETALIMY UX PE3YJIBTATOB.
HAy4YUThCS HEKOTOPBIM
CIIEIHAIbHBIM npuémMam
pelieHns KOMOMHATOPHBIX 3a/1a4
IToémopenue CpaBHMBaTb W  YNOPSAJOYMBATH UCII0JIb30BAaTh Ha4aJIbHbIC

paloHaIbHbIC YHCTIA;

BBITTOJTHSTH BBIUMCIICHUS c
palroHATBHBIMU YUCIIAMH, COYETas
YCTHbIE W THCbMEHHBIE TNPUEMBI
BBIYUCIICHUH, PUMEHEHNE
KaJIbKYJISATOPA;

MCIOJIb30BaTh TOHSTHUS U yMEHUS,
CBSI3aHHbIE C
MPOMOPLUUOHAIBHOCTBIO ~ BEJIMYHUH,
IIPOLEHTAaMU B XOJE pEIIEHUs
MaTeMaTUYeCKUX 3a/ad U 3ajad u3
CMEXHBIX MPEIMETOB, BBINOIHATH
HECJIOKHBIE IIPAKTUUECKUE PACUETHI

IIPEJICTABICHUSI O MHOXECTBE
JIECTBUTENIBHBIX YHCEIL.

pa3BUTh  MpPEACTaBICHHE O
MHO’KECTBAX;

pa3BUTh MPEJCTABICHHUE O YHCIIE
U UUCIOBBIX CHCTEMax OT
HaTypaJIbHbIX 110
JIECTBUTENIBHBIX YHCET; O PO
BBIUMCJIEHUH B IPAKTUKE;
HAy4YUThCS HCII0JIb30BATh
MPUEMBI, pallMOHATU3UPYIOLIHE
BBIUNCIICHMUS], npuodpectu
MPUBBIYKY KOHTPOJIMPOBATh




MNPUMCHATH TOHATHA, CBA3AHHBIC C
ACIIMMOCTBIO HATYPAJIbHBIX YUCCII;

BBINIOJIHSATh onepanuu HaJl
MHOKECTBaMHU;
pematb  3amadyd,  COJEpKallIue

OyKBEeHHBIC JaHHBIE, paboTaTh C
bopmymnamu;

BBIUMCIICHUS, BEIOMpast
MOAXOMANIMA ~ JUIT  CHUTYaI[uu
croco0.

PUMCHSITh TOXKIECTBEHHEIE

npeoOpa3oBaHus ISl PELICHHS
3a7a4 U3 Pa3IUYHBIX Pa3/eiiOB

Kypca.

e OIlEpUPOBATh MOHSITHSIMH
"KBaJIpaTHbIA KOPEHB'", MPUMEHSTh
€ro B BBIYMCIICHUSX;

e  BBINOJHATH npeoOpa3oBaHue
BBIPQXEHHH, COJEpKAIINX CTETIEHU
C LIeJIBIMU [10Ka3aTeNsIMU;

e  BBINOJIHATH TOXIECTBEHHbBIE
npeoOpa3oBaHusl  PalMOHAIBHBIX
BBIpQOXXEHUI Ha OCHOBE IIPaBHII
JNIEUCTBUIA HAJ MHOTOWICHAMH U
anreOpanyecKuMH JpoOsMu;

e BBINOJIHATH pas3ioxeHue
MHOTOYJICHOB Ha MHOKUTEJIH;

e TMPUMEHSATH npeoOpazoBaHus
BBIPKECHHI TUTSt perieHus
pa3’MYHBIX 3a7a4 M3 MaTeMaTUKH,
CMEXHBIX MPEIMETOB, U3 PeAIbHON

MPaKTUKH.
Copaeprxanue Kypca ajaredpbl 9 kjiacca BKIOYaeT CJeIy0Ime TeMaTHiecKie 0JI0KH:
Ne | Tema KosmmuectBo 3auérHble
4acoB padoThI
IToBTOpEeHNE MaTepuana 7-8 kiacca. 2
1 | HepaBenctna. 16 1
2 | KBagpartnunas ¢pyHKuus. 17 1
3 | YpaBHeHus u cucreMsl ypaBHEHHH. 23 2
4 | Apudmernueckas u reoMeTpudecKasi IPOrPECCHH. 19 1
5 | Cratuctuka u BEposITHOCTb. 6
[ToBTOpenwue. Pemenwne 3amau mo kypcy anreops 7-9 13 1
Hroro 102y 6
1. HepasencrBa
JlelicTBuTeNnbHBIE YHWClIAa KaKk OECKOHEYHbIe JecATHYHbIe Jpodu. Yuciosble

HEpaBEHCTBA W HMX CBOWCTBA. Jl0Ka3aTeNbCTBO UHCIOBBIX W alreOpanyecKuX HEPABEHCTB.
JluHeiiHbIE HEpPaBEHCTBA C OJHOW TEPEMEHHOM M WX CHCTeMbl. TOYHOCTH MPHOIMKEHUS,
OTHOCHUTEIbHAS TOYHOCTb.

OcHoBHast HeJb — TO03HAKOMUTH YYalIUXCAi CO CBOMCTBAMU YHUCJIOBBIX
HEPaBEHCTB M X MPUMEHEHHEM K PEIICHUIO 3aa4 (CpaBHEHUE U OIEHKA 3HAYEHUN BBIPAKCHUH,
JI0KA3aTeNbCTBO HEPABEHCTB M Jp.); BBIpaOOTaTh YMEHHE pellaTh JMHEHHBIE HEPAaBEHCTBA C
OJHOI EPEMEHHON 1 UX CHCTEMBI.

W3ydyeHne TeMbl HayMHAeTCs C OOOOIIEHWs W CUCTeMaTHU3allk 3HaHHH O
JIEUCTBUTENIbHBIX YUCIIaX, IOBTOPEHUS U3BECTHBIX yUYAIIUMCS TEPMUHOB: HAaTypaJIbHBIC, LIEIIbIE,
palMOHAJIbHBIE, JEHWCTBUTEIBHBIE 4YUCIA — W PACCMOTPEHUsS] OTHOLUCHUM  MEXIY
COOTBETCTBYIOLIMMH YHCIOBBIMU MHOKECTBAMHU.




CBoiiCTBA  YHCIOBBIX  HEPABEHCTB  WJUIIOCTPUPYIOTCS  TFEOMETPUYECKH U
MOATBEPKIAIOTCS YUCIOBBIMU INpUMepaMu. PaccMoTpeHue BOIpoca O pElICHUM JIMHEHMHBIX
HEPaBEHCTB C OJHOW MEPEMEHHOW COINPOBOXKIAETCA BBEICHUEM IOHSATUH PAaBHOCUIIBHBIX
YpaBHEHHU © HEPABEHCTB, (OPMYIHPYIOTCS CBOWCTBA PAaBHOCWJIBHOCTH YpaBHEHUH U
HepaBeHCTB. [IpnoOpeTeHHbIE yYalIMMUCS YMEHHS MOJIyYalOT Pa3BUTHE MPU PEIICHUU CHCTEM
JIMHEHUHBIX HEPaBEHCTB C OJHOM IepeMeHHOM. PaccmarpuBaeTcss BOIPOC O J0OKAa3aTelIbCTBE
HEPaBEHCTB. Y4allMecs 3HAKOMSTCS C HEKOTOPbIMHM IPUEMaMH JOKa3aTelIbCTBA HEPABEHCTB;
CHUCTEMa YNPAKHEHUM COACPKUT 3HAYMUTEIBHOE YHCIO 33JaHUMM Ha IPUMEHEHUE anmnapara
HEPaBEHCTB.

2. Ksagparuuynas QyHkums

®ynkmusa y = ax’ + bx + cu ee rpapuk. CBOiiCTBA KBaJpaTHUHOW (YHKIHUH:
BO3pacTaHWe W YOBIBaHME, COXpaHEHHE 3HaKa Ha MPOMEXKYTKEe, HaumOobliee (HaMMEHBIIIEE)
3HaueHue. PelieHre HepaBeHCTB BTOPOU CTENIEHH C OJHOUN MEPEMEHHOM.

OcHOBHasi LeJIb — TIO3HAKOMHUTH YYaIlIMXCS C KBAJApPaTHYHOW (YHKIHMEH Kak C
MaTE€MaTUYeCKOW MOJIENbI0, OINUCHIBAIOIIEH MHOTHE 3aBUCUMOCTH MEXAY peajJbHbIMU
BCJIMYMHAMU; HAyYUTh CTPOUTH TpaduK KBAJAPATHUYHOW (PYHKIMH M YUTATh IO TpapuKy ce
CBOMCTB C(OpPMUPOBATH YMEHHE HCIIOJIB30BaTh Trpaduueckue MPeACTaBICH MO pPeleHUs
KBaJIPaTHBIX HEPABEHCTB.

M3ydenne TeMbl Ha4MHAETCA C OOMIEro 3HAKOMCTBA ¢ (yHKImeil y =ax> + bx +
¢, pacCMaTpUBAIOTCS TOTOBBIC TpadUKH KBAAPATUYHBIX (QYHKIHA € aHATU3UPYIOTCA HUX
OCOOCHHOCTH (HAMYKME OCU CUMMETPHUH, BEPILIMHBI, HAIPABICHUE BETBEH, PacIOIOKEHHUE IO
OTHONICHHUIO K OCH X), P ITOM aKTUBH3UPYIOTCS OOMIME CBEICHUS O (YHKIUSIX, U3BECTHHIC
yuanmces U3 Kypea 8 Kiacca; yyammecs ydaTcsl CTpOUTh mapaboiy 1Mo ToOYKaM ¢ OMopoil Ha ee
cummertputo. Jlanee cinenyer Oosee AeTanbHOE H3YYEHHME CBOMCTB KBaJIpaTMUHOM (PYHKLIMH,
0ocoOeHHOCTell ee Tpaduka U MPUEMOB €ro MOCTPOCHHs. B CBs3M ¢ 3THUM paccMaTpuBaeTCs
MEepPEeHOC BJIOJb OCEW KOOPAMHAT MPOU3BOJIBHBIX TpadukoB. LleHTpasbHBIM MOMEHTOM TEMBbI
ABJISETCS JIOKA3aTeNbCTBO TOTO, uTO Tpaduk IH060H KBagpaTHUHOH (yHKIMH Yy = ax’ + bx +
CMOXeT ObIThb TOJy4YeH C  TIOMOIIbIO  CABUTOB  BJOJb  KOOPJIMHATHBIX  Ocei
napaGomsl y = ax?. Temepb yuammecs 1o Kod(QQHUIMEHTaM KBaApaTHOrO TpexdieHa ax> +
bx+ ¢ MOTYT NpeCTaBUTh OO BHUJI COOTBETCTBYIOIIEH MapadOIbl U BEIYUCIUTH KOOPAMHATHI
€€ BEpIINHBI.

B cucreme ynpaxHeHM 3HAYUTENBHOE MECTO JIOJDKHO OTBOJUTHCS 3ajadam
MPUKIIATHOTO XapaKTepa, KOTOPhIE PEIIatoTCs ¢ OMOPoii Ha TpadudecKue MpeacTaBIeHUs.

3. YpaBHeHMS U CUCTE€MbI YPABHEHHMH

PanmonaneHble BbIpakeHHs. JlOmMyCTMMBIE 3HAa4Y€HUs IEPEMEHHBIX, BXOJISIIHMX B
anreOpandeckre BbIpakeHUs. TOXIECTBO, 0Ka3aTeIbCTBO TOXKIECTB. PelieHue Nenslx U
NpoOHBIX YypaBHEHMH ¢ oJHON mnepemMeHHOW. [Ipumepsl perieHHs HETUHEHHBIX CHUCTEM
ypaBHEHMH C ByMs NepeMeHHbIMH. Perenue TekcToBbIX 3aiad. ['paduyeckas MHTEpHpeTanus
pEILIECHNS] YPAaBHEHU U CUCTEM YPaBHEHU.

OcHoBHasi 1eJIb — CHUCTEMATHU3UPOBATH CBEACHMS O PALMOHAIBHBIX BBIPAKEHUAX
U YPAaBHEHMSAX; IMO3HAKOMUTH YYalIUXCS C HEKOTOPBIMM IPUEMAaMH DEIICHHsS YpaBHEHUU
BBICIIMX CTENeHEeH, O0yUUTh PEIICHHUIO IPOOHBIX YPaBHEHHH, pa3BUTh YMEHHE peIlaTh CUCTEMBI
HEJIMHENHBIX YPaBHEHHUM C JABYMS NEPEMEHHBIMH, a TAK)KE€ TEKCTOBBIE 3a/1a4M; MO3HAKOMUTH C
NpPUMEHEHHEM TpauKOB s MCCIEIOBaHMUS M pEIIEHUs CUCTEM YypaBHEHHUH C JBYMs
MEPEMEHHBIMU U YPaBHEHUH C OJHON MEPEMEHHOM.

B nanHO# Teme cucTeMaTHU3UpPYIOTCs, 0000IIaI0TC U Pa3BUBAIOTCS TEOPETHUECKUE
NPEACTABICHUS] M MPAKTHUYECKHE YMEHHUs YYalluxXcCs, CBS3aHHBIE C palMOHAIbHBIMU
BBIDAKECHUAMU, YPaBHEHHUSIMH, CHUCTEMAMH YPaBHEHHUW. YTOUHSAETCS H3BECTHOE W3 Kypca 7/



KJIacca IOHATUE TOXKAECTBEHHOIO PaBEHCTBA ABYX PALlMOHAJIBHBIX BBIPAXKCHUI; €T0 COACPKAHUE
pacKphIBaeTCs C IBYX MO3MLIUN — anredpandeckoil n (yHKIMOHaIbHON. BBomutcs monsTue
TOKAECTBA, 00CYKIA0TCSA IPUEMBI JOKa3aTeIbCTBA TOXKIECTB.

3HAUYUTEILHOE MECTO B TEME OTBOAMUTCS PEIICHUIO YPAaBHEHUM C OJHON MEPEMEHHOM.
CucteMaTu3upyroTcsl M yDIyOJSIOT 3HAHMS, YyYalluxcs O LENbIX YpPaBHEHUSAX, OCHOBHOE
BHMMAaHHUE YAEIACTCS PELICHUIO YPABHEHUN TPETbEW M YETBEPTOM CTEIEHU YXKE 3HAKOMBIMHU
ydalmumcs. [IpUeMamMM —  PA3IoOKCHHMEM Ha  MHOXWMTEIM U BBEICHHMEM  HOBOW
nepemeHHou.  IIponoipkaercs perieHue CUCTEM ypaBHEHUMH, B TOM YHUCIE PacCMAaTPUBAKOTCS
CHCTEMBI, B KOTOPBIX OJTHO YpaBHEHHE IEPBOM, a APyroe — BTOPOIl CTENEeHH, U IpUMeEpHI Ooee
CJIO’KHBIX CHUCTEM.

B 3akmodyeHue mnpoBoauTcs rpaduyeckoe MCCIeOBAHUWE YPAaBHEHUH € OJHOM
nepeMeHHoi. BooOmie rpaduyeckas uHTEpripeTanus anreOpandeckux BBIPAKCHHH, ypaBHEHUN
U CUCTEM JOJDKHA IIUPOKO MCIOIb30BATHCS MPU U3JI0KECHUHM MaTepralla BCEH TEMBI.

4, ADH(l)MeTH‘leCKaH H ITCOMETPHUYICCKAA IIPOrpecCum

Apudmernueckass U reomerpuyeckas nporpeccuu. Dopmyibl N — rowieHa U
CYMMBI NWICHOB apu(METHYECKOW M TeoMeTpuyeckoi mporpeccuid. [IpocTeie W CIOXKHBIE
IIPOLICHTBHI.

OcHoBHast Nedb — pPaCIIMPUTh IPEACTABICHUS, YYalUXCS O YHCIOBBIX
[I0CJIeI0BATENbHOCTSX; U3YYUTh CBOMCTBA apU(PMETHUYECKON M reoMeTpUYecKON Hporpeccui;
pPa3BUTh YMEHME peIIaTh 33/1a4d Ha IPOLEHTHI.

B nanHoit Teme BBOAATCA HEOOXOAMMbIE TEPMUHBI U CUMBOJIMKA, B PE3yJIbTaTe YETO
CO3JaeTcs  COAEp)KaTelapbHass ~ OCHOBAa  JJIA  OCO3HAHHOIO  HM3YYEHHA  YHUCIIOBBIX
IIOCJIE0BATENBHOCTEN, KOTOPbIE HEOJHOKPATHO BCTPEYAIUCh B IPEABIAYIIHX TeMax
Kypca. Bpenenue mnoHsATHIl apudmMeTHYECKOM M TE€OMETPUYECKOM Hporpeccuil ciemayer
OCYILIECTBIIAITh HAa OCHOBE PAacCMOTPEHHUS NPUMEPOB M3 pealbHOW *u3HU. Ha KOHKpETHBIX:
IpUMepax BBOAATCS TIOHATHUS TPOCTBIX U CJIOXHBIX IPOLEHTOB, KOTOpbIE IO3BOJSIOT
paccMOTpeTh OOJIBIIOE YUCIIO MPAKTUKO-OPUEHTUPOBAHHBIX 3a]1ay.

5. CraTrucTuyecKkue MCCIAeT0BAHUS

['eHepasibHas COBOKYITHOCTh U BbIOOpKa. PanxkupoBanue naHHbIX. [loaMron yacror.
WntepBanbublii  psa. ['ucrorpamma. Bwibopounas aucmepcusi, cpenHee KBaJpaTUYHOE
OTKJIOHEHHE.

OcHoBHasi meqdb —  cHOpPMHUpPOBATh  MPEJACTABIEHWE O  CTAaTHUCTHYECKUX
UCCIJIEIOBaHMSIX, 00pabOTKE TaHHBIX U MHTEPIPETALUU PE3YJIbTATOB.

B naHHOM Teme nmpencTtaBieH  3aBepuiarolMii  (parMEHT  BEpOSTHOCTHO-
CTaTUCTUYECKOM JIMHMM Kypca. B Hell paccMaTpuBarOTCS JOCTYNHBIE y4YallUMCS MPUMEpPHI
KOMIIIEKCHBIX CTaTUCTHYECKUX HMCCIIEIOBAHUM, B KOTOPBIX HCIIOJIB3YIOTCS IOJYyYEHHBIE paHee
3HAaHUS O CIIy4alHBIX SKCIIEpUMEHTaX, Crocodax MpeAcTaBiIeHUS JaHHBIX M CTaTHCTUYECKHX
XapaKTEePUCTUKAX.

OcHOBHOE coziepKaHue XapakTepHucTUKa OCHOBHBIX BUJIOB JIEATEIBHOCTH YUCHHKA (Ha YpOBHE

0 TEMaM y4eOHBIX ACUCTBUIN)

Hepasencmea (19 u)




JleficTBUTENIbHBIE YHCIIA.

O6mmue CBOICTBa
HEPABEHCTB. Pemenue
JIMHEWHBIX  HEPABEHCTB.
Pemenue CHUCTEM
JIMHEWHBIX HEPABEHCTB.
JlokazaTeyibCTBO
HEpPABEHCTB. Urto
O3HAYalOT  CJOBa  «C

TOYHOCTBIO 10 ...».

[IpuBoauTh HpUMEPHl UpPpPALMOHAIBHBIX YHMCE; paclo3HaBaTh
panMoHaIbHbIE U UPPALMOHATIBHBIE YNCIIA; N300pakaTh YMCIIa TOUKaMHU
KOOpAMHATHOM mpsiMod. HaxomuTh necsTHYHBIE NPUOIMHKEHUS
palMOHAJIBHBIX M  HMPPALMOHAIBHBIX  YHUCEN; CPaBHUBAThb WU
yHopsii0ouuBaTh J€HCTBUTENbHbIE uHciaa. ONUChIBATH MHOKECTBO
JNEHUCTBUTEIBHBIX qucel. Hcnonb3oBarh B IIMCbMEHHOU
MaTeMaTHYeCKOi peun 0o0O03Ha4YeHHss W rpaduveckue H300pakeHUs
YHCJIOBBIX MHOXKECTB, TEOPETUKO-MHOKECTBEHHYIO CUMBOJIMKY.
Hcnonb3oBarh pas3Hble (OPMBI 3amUCH MPHUOIMKEHHBIX 3HAYCHUH;
Jies1aTh BBIBO/BI O TOYHOCTH NMPUOIIMKEHHS 1O 3alUCu MPUOIHKEHHOTO
3HAYEHUS.

DopMyIMpPOBaTh CBOMCTBA YNCIOBBIX HEPABEHCTB, WIIIOCTPUPOBATh X
Ha KOOPJMHATHOM MpSMOW, JTOKa3bIBaTh alIreOpanyecku; MPUMEHSIThH
CBOMCTBA HEPABEHCTB B XOJI€ PEILICHUS 3aau.

Pemate sMHENHHBIE HEPaBEHCTBA, CHCTEMBbI JIMHEHWHBIX HEPABEHCTB C
OJIHOI INepeMeHHOM. Jloka3blBaTh HEpPABEHCTBA, NPUMEHSSA INPUEMBL,
OCHOBaHHbIE Ha OIpPEAEICHUU OTHOLICHUM «OOJIbLIE» U «MEHBIIEY,
CBOMCTBAX HEPABEHCTB, HEKOTOPBIX KIACCUYECKUX HEPABEHCTBAX.
PacrioznaBath Ha dYepTekax, pPHUCYHKAX, B OKpYXKalOIIEeM MHUPE
reomerpuueckue  ¢urypsl. [IpuBoauTh HpUMepbl aHAJIOrOB B
OKpykatomeM wmupe. M300paxars reoMmerpuyeckue (GUTYpHl U UX
KOHQUrypalluM OT PYKMd UM C HCHOJb30BAHUEM  YEPTEKHBIX
HMHCTpYMEHTOB. M300paxkath reomerpuyeckue (puUrypel Ha KJIET4aTOM
Oymare. N3mepsTe C IIOMOUIBIO UHCTPYMEHTOB "
CpPaBHMBATh JUIMHBI OTpe3KOB. CTPOUTH OTPE3KU 33aHHOM JJINHBI C
IIOMOLIBIO JTMHEHUKH.

3HaTh TMOHSATHE KOOPAMHATHOIO Jy4ya, €IUHUYHOIO OTpe3ka H
KOOpJAWHATBl TOUYKH. Y METh HAYEPTUTh KOOPAWHATHBIN Jyd U OTMETHUTH
Ha HEM 3aJIaHHbIE YKCJIa, HAa3BaTh YHCJIO, COOTBETCTBYIOIIEE JAHHOMY
LITPUXY HAa KOOPIAUHATHOM JIy4Ye€.

KeadpamuyHasa ¢pyHKyusa (20 4)

Kakyto dYHKUMIO
Ha3bIBAOT KBAAPATUYHOMN.
Mpaduk n cBOMCTBa
dyHKuMKM  y=ax?. Casur
rpaduka bYHKUUM
y=ax? BA0/b oceit
KOOpAMHar. Mpaduk
dyHKUMM y=ax? +bx-+c.
KBaapatHbie
HEpaBEHCTBA.

Pacnio3HaBaTh KBagpaTHUHYIO (YHKLHIO, MHPUBOAUTH MPHUMEPHI
KBaJ[PaTUYHBIX 3aBUCHMOCTEHN3 PEaTbHON KU3HU, (PU3UKH, TEOMETPHHU.
BeusBiaTe nmyTéM HaGmroneHU M 0600marh ocoOeHHOCTH Tpaduka
kBagpatuuHoit ¢yHkiuu. CTpouTh W H300pakaTh CXEMaTUYECKH
rpaduKy KBaJApaTUYHBIX (YHKIMIA; BBISABIATH CBOMCTBA KBAaJApaTHUHBIX
¢byakmuil o ux rpapukaMm. CTpouTh Oojee cioxHblEe rpadukud Ha
OCHOBE I'paMKOB BCEX M3YUEHHBIX (YHKIUI.
[IpoBomuTh  pa3sHOOOpa3HbIE  HMCCIEIOBAHMUA,
KBaJIpaTU4YHOM pyHKIMEN U e€ rpapuKoM.
BEIMONHATE  3HAKOBO-CUMBOJIMUECKUE JICHCTBHSI C HCIOJIH30BAHUEM
(YHKIIMOHATBHOM CHUMBOJIMKH; CTPOUTH pEYEBble KOHCTPYKIMH C
WCTIOJIh30BaHNEM (PYHKITMOHATBHOW TEPMUHOJIOTHH.

Pemrate KBajpaTHBIE HEPABEHCTBA, a TAKXKE HEPABEHCTBA, CBOISIIUECS
K HUM, IyTéM HECIIOKHBIX TIPeoOpa3OBaHUA; pemaTh CHCTEMbI
HEpaBEHCTB, B KOTOPBIX OJHO HEPaBEHCTBO MIU 00a SBISAIOTCS
KBaJIpaTHBIMU. [IpUMEHATH ammapar HEPaBEHCTB TPU pEIICHUH
pa3NIUYHbIX 33jau.

CBsA3aHHBIC C

Ypasnenusn u cucmemul ypaeuenuii. (254)




PanmonanbHbie

BBIPAXKEHUS. [enbie
YpaBHEHHS. JpoOHbIe
YpaBHEHUS. Cucremsl
YpaBHEHUH €  JIBYMs

NEPEMEHHBIMHU. Pemenne

Pacnio3naBaTh panMOHaJIbHBIE M UPPALMOHAIBHBIE  BBIPAKEHHS,
KJaccu(uuupoBaTh palloHaIbHbIe BblpakeHus. Haxonuts o6nacThb
ONpEIEICHUSI PALMOHAIIBHOIO BBIPAXKECHUSA; JOKa3bIBaTh TOXKAECTBA.
JaBate rpaduyecKyr0 HHTEPHPETALUI0 (YHKIUOHAIBHBIX CBOMCTB
BBIPAKEHUM C OJJHOM IIEPEMEHHOM.

Pacnio3naBate 1enble M JpoOHble ypaBHeHMs. Pemate 1ensle U

3az1ad. I'paduueckoe | qpoOHBIE BBIpaKEHUS, IPUMEHSS pa3IHYHbIC TPUEMBI.

UCCIIEJOBAHNE Crpouts rpauku ypaBHEHUH C ABYMS IEPEMEHHBIMH.

YpaBHEHUH. KoHcTpynpoBaTh  SDKBUBAJEHTHBIE  PEUEBBIE  BBICKA3bIBaHUS  C
UCIOJb30BAHUEM  alreOpanyeckoro M TIEeOMETPUUYECKOrO  SI3BIKOB.
Pematp cucrempl AByX ypaBHEHHUH C ABYMs IEPEMEHHBIMU, UCIIONb3Ys
HIMPOKHIA HabOp NpUEMOB.
Pemate TekcTOBBIE 33a4M AITeOpPanYECKUM CIIOCOOOM: MEPEXOTUTH OT
CJIOBECHOM (hOPMYIMPOBKH YCIOBUS 3aJauu K aJireOpandeckoi Mojienu
NyTéM COCTaBJICHUS YPaBHEHMsS] WIM CHUCTEMbl YPAaBHEHMI; peliarh
COCTaBJICHHOE YpaBHEHHE (CUCTEMY YypaBHEHMi); MHTEpIpPETHUPOBAThH
pe3yibTar. Hcnons3oBarts ¢byHKIMOHANBHO-TpaduUecKue
IIPEICTABICHMS U1l PELICHMS] U UCCIIEJOBaHNs YPABHEHUM U CUCTEM.

Apupmemu4eckas u 2eomempuyeckaa npoezpeccuu. (17 y)

UYucnossle [IpumeHsITh ~ UHAEGKCHBIE  O0O3HAY€HHUs,  CTPOUTH  pPEUEBBIE

II0CJIEI0BATEIBHOCTH. BBICKA3bIBaHUS C HCIOJB30BAHUEM TEPMHMHOJIOIMH, CBSI3aHHOM C

Apudmernueckas ITOHSATHEM I10CIIEI0BATEIBHOCTH.

IIPOrpeccusl. CymMa | BbIuuciaTh 4jieHbl IOCIIEN0BATENIbHOCTEH, 3a1aHHBIX (OpPMYIIOH n-ro

MEPBBIX n YJICHOB | YICHA WU PeKYPPEHTHOU (hopMyIIoi.

apupMeTHIecKon YcTaHaBIMBaTh 3aKOHOMEPHOCTh B ITOCTPOCHHMHM IOCIIEN0BATEIBHOCTH,

IIPOrPECCUH. €CJIM BBINKMCAHbBI NEPBbIE HECKOJIbKO €€ uwieHOB. M300paxarh wiieHb

I'eomeTpuyeckas IIOCJIEZI0BATEIbHOCTU TOYKAMU Ha KOOPAMHATHOM MJIOCKOCTH.

porpeccusl. Cymma | Pacnio3HaBaTh apu(pMETHUECKYI0 U F€OMETPHUYECKYIO MPOrpeccuu Mpu

NEPBBIX NWICHOB | pa3HBIX crocobax 3afaHus. BBIBOIUTH Ha OCHOBE JOKa3aTelbHbIX

r€OMETPUYECKOMN paccyxnennit  ¢opmyiasl  oOmiero ujieHa apudMeTHUYecKo U

nporpeccun. llpocTteie u | reomerpuueckoit IIPOrpecCcui, CYMMBI MIEPBBIXN YJIEHOB

CJIOJKHBIE IPOLEHTHI. | apuMeTHUUecKOl U reoMeTpUUEcKON MNpOTpeccHil; pemarb 3aaayul C

Cymma KBaJ[paTOB | HCHOJIb30BAHUEM 3TUX (HOPMYII.

MNEPBBIX N HATypaJbHBIX
YUCCII.

PaccmarpuBare npumepsl M3 peabHOM KU3HH, WIIIOCTPUPYIOIIHE
U3MEHEHHMsI B apU(PMETHUYECKOH MpOorpeccur, B T'€OMETPHUYECKOM
IIPOrPECCHUH; n300paxkarhb COOTBETCTBYIOLIUE 3aBUCUMOCTH
rpadu4ecKu.

Pemrate 3amauM Ha CIIOKHBIE NIPOLIEHTHl, B TOM YHCIE 3a/Jadd H3
peabHON NPAKTUKU (C UCTIOJIb30BAHUEM KAJIBKYJISTOPA)

Cmamucmuka u éeposmuocmes. (6 u)

Bri6opounsie
HCCJIEJOBAHMS.
WHTepBanbpHbIi
I'ucrorpamma.
XapakTepucTuKu
paszbpoca.
Craructuueckoe
OLICHMBAHME U IIPOTHO3.

pAm.

OcymecTBiATh MOUCK CTATUCTHUECKON HH(OpMAIMH, paccMaTpUBaTh
peaIbHYI0  CTaTUCTUYECKYI0 HWH(OpMAIMIO, OPraHU30BBIBATH M
aHAJIM3UPOBaTh €€ (paHKUpPOBaTh JlAHHBIE, CTPOUTH HHTEPBAJIBHBIC
pSAdBl, CTPOUTH JAMArPaMMBI, TMOJUTOHBI YacTOT, THUCTOTPAMMBI;
BBIYUCIISITh PA3lIMYHBIE CPEIHHE, a TAKXKE XapaKTEPUCTHUKUA pa3dpoca).
[IporHo3upoBaTh  4YacTOTy TOBTOPEHHsSI COOBITHSI Ha  OCHOBE
NMCHIINXCS CTATUCTUYCCKUX JAHHBIX.

Iloemopenue. (15 u)







