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MNOSICHUTEJBHASA 3AIINCKA

PabGouass mnporpamma OCHOBHOTO o0OmIero oOpa3oBaHusi MO anredpe
cocTaBieHa Ha oOcHOBe DyHAAMEHTAIBHOIO SApa CoOJEpkKaHUs  OOIIero
oOpazoBanust U  TpeGoBaHuii K  pe3yapbTaTaM  OCBOCHHMS  OCHOBHOM
00111e00pa30BaTeIbHOM  MPOTpaMMbl  OCHOBHOTO  00ImIero  oOpa3oBaHUS,
npenacraBieHHbIX B DenepaibHOM TOCY1apCTBEHHOM 00pa30BaTEIbHOM CTaHAApTE
obmero oopazoBanus U YMK Anrebpa. 7-9 kmaccel aBTOpOB.-cocTaBuTeneit. A.T.
Mepansika, B.b.Ilononckoro, M.C. fkupa u ap. B Heill Takke y4YUTHIBAIOTCSA
OCHOBHBIC WIeU | ToNoxeHus IlporpamMmpl pa3Butus ©u  (HOPMHUPOBAHHUS
YHUBEPCAIbHBIX YUYEOHBIX ACHCTBUH JJI1 OCHOBHOIO OOIIEr0 00pa30BaHuUs.

HOPMATHUBHO-ITPABOBBIE JOKYMEHTHI,
OBECIHHEUNBAIOIIUE PEAJIN3AIUIO ITPOT'PAMMDbI

[TporpamMma pa3zpaboTaHa B COOTBETCTBUM €O CT. 2, c¢T.12 1.7, cT.28c mm.
3,6,7 3akona P® Ne 273 «0O06 obpazoanuu B Poccuiickoit denepamum» ot 29
nekabpst 2012 roma, ¢ Ilopsakom  opraHM3alid W OCYIIECTBIICHUS
00pa30BaTeIbHON  JAEATEIBHOCTH 1O  OCHOBHBIM  0011e00pa3oBaTeIbHbIM
nporpaMMaM — 00pa3oBaTEIbHBIM MPOrpaMMaM OCHOBHOIO OOLIEr0 U CPETHEro
obmiero obpaszoBanus (mpuka3 MuHHCTEpCTBa 00pa3oBaHust M Hayku Poccum oT
30.08.2013r.  Nel015), TpebGoBanusmMu  (denepaibHBIX  TOCYJAPCTBEHHBIX
0o0pa30oBaTeNbHbIX CTaHAAPTOB OCHOBHOIO oOwmiero ooOpa3oBaHus (MpUKa3bl
MunucrepctBa obpazoBanusi u Hayku P® ot 06.10.2009r. Ne373, ot 17.12.2010
Nel1897), mpumepnbiMu yueOHbIMU Tporpammamu, YMK Anrebpa. 7-9 kiaccel
aBT.-cocT. A.I'. Mep3nsaka, B.b.Ilononckoro, M.C. fxupa u ap., Ycrabom MAOY
I'mmuazust Ne3, OcHoBHOM 00pa3oBaTeIBbHOM MPOrPaMMON OCHOBHOT'O OOIIEro
ooOpazoBanust MAOY I'umuazus Ne3.

Co3HaTenbHOE OBJAJCHUE YYAIIUMHUCS CUCTEMOW anreOpanvecKux 3HaAHWUU U
YMEHH HE0OXOAUMO B TIOBCEIHEBHOW >KU3HU JUISI HU3YYEHHS CMEXKHBIX
JTUCLMIUIMH U TIPOJIOJKEHUsT 00pa30BaHusl.

[IpakTHyeckas 3HAYMMOCTH MIKOJBHOTO Kypca anredpsl 00yCI0oBIEHA TEM, YTO

eé npeaAMETOM ABJIAIOTCA KOJIMYCCTBCHHBIC OTHOIICHUSA HCﬁCTBHTCHBHOFO Mupa.



MaremaTudeckasi TOATOTOBKAa HeoOXoauMa sl TIOHUMAaHUS TPUHITUIIOB
YCTPOMCTBA W HMCIOJH30BAaHUS COBPEMEHHOW TEXHHWKH, BOCTIPUSTHS HAYYHBIX U
TEXHUYCCKUX TIOHATUH W wHAcH. MaremaTuka SIBISCTCS SI3BIKOM HAayKH H
TexHUKU. C €€ MOMOIIBI0 MOACTUPYIOTCS U U3YyYarOTCS SIBICHUS] M TIPOIIECCHI,
MIPOUCXOJISAIINE B IPUPOJIC.

Iean o0yuyenns anredope B 7-9 kjaccax onpeaeieHbl CISTYIOITIM 00pa3oM:

® OBJIAJICHHE CHUCTEMOM MaTEMaTHYCCKUX 3HAHWH W YMCHUH, HCOOXOJIMMBIX IS
MIPUMEHEHUS B TIPAKTUYCCKON NESITEIHHOCTH, M3yUYCHUSI CMEKHBIX TUCITUTIINH,
IIPOJIOJDKEHUST 00pa30BaHMS;

® HHTCIUICKTyaJIbHO€  pa3BUTHE,  (QOpMHUpOBaHHE  KadyecTB  JIMYHOCTH,
HEOOXOMMBIX YEJIOBEKY JJISI TIOJTHOIIEHHOM KU3HU B COBPEMEHHOM OOIIECTRE,
CBOMCTBEHHBIX MAaTEMaTUYECKOW JESATCIBHOCTH: SICHOCTH M TOYHOCTH MBICIIH,
KPUTUYHOCTH MBIIUICHUS, WHTYWUIIUHA, JOTHYCCKOTO MBIIUICHUS, 3JIEMEHTOB
AJTOPUTMHUYECKOMN KYJBTYPBHI, MIPOCTPAHCTBEHHBIX peACTaBICHUM,
CIIOCOOHOCTH K TIPEOJI0JICHUIO TPYIHOCTEH;

e (opMupoBaHHEe TpeACTaBICHUN 00 HACAX M METOJaX MaTEeMaTHKH Kak
YHUBEPCAJIBHOTO S3bIKa HAYKU M TEXHHUKHU, CPEJCTBA MOJICIUPOBAHUS SBICHUMA
U TIPOIIECCOB;

® BOCMHUTAaHWE KYJIbTYphl JIMYHOCTH, OTHOIICHHE K MaTEMaTHKE KaK K YacTH
0011IeueIOBeYeCKON KYyJIbTYphI, HIparoliell 0coOyr0 pojiab B OOIIECTBEHHOM

pPa3BUTHH.

B xome oOyuenuss anrebpe 1O JaHHOW WpOorpaMMe C HCIOJIb30BaHUEM
y4eOHHKAa M METOJUYECKOTO MOCOOUsS ISl YUYUTENs, pPelaloTcs CIeAyIOIIne
3a/1a4u:
® Da3BHUTHE BBIYUCIUTEIBHBIX K (HOPMAIBHO-OTICPATUBHBIX aITreOpandecKux

YMEHUH 10 YPOBHS, ITO3BOJISIONIETO YBEPECHHO MCIOJIB30BATh MX NPH PEIICHUN

3aJlady  MareMaTHKH M CMEXHBIX TMpeaMeToB ((pu3nka, XHUMHS, OCHOBBI

MH()OPMATUKY U BBIYUCIUTEILHON TEXHUKH U JIP.);



® YCBOCHHME almnapara ypaBHEHUH M HEPABEHCTB KaK OCHOBHOTO CpEACTBa
MaTeMaTUYECKOr0 MOJICIIMPOBAHUS TPUKJIIAIHBIX 3a]1a4;

e ocCymecTBIeHNE (YHKIIMOHATHLHOW IMOATOTOBKH YYAIIUXCS;

® OBJIQJICHUEC KOHKPETHBIMU 3HAHUSMH HEOOXOJIWMBIMH JJisI TPUMEHECHHUS B

IPAKTUYECKOMN ACSITEIIbHOCTH;
® BLHISIBJICHHE W PAa3BUTHE MATEMATHUYECKUX CIIOCOOHOCTEH, MHTEIIEKTYalIbHOTO

Pa3BUTHS YYEHUKA.

Anrebpa sBAsSeTCS OJHUM M3 OMOPHBIX MPEIMETOB OCHOBHOM IIKOJBI: OHA
o0OecrieunBaeT U3y4eHUE JPYyTUX JUCIUIUIMH. B mepByto ouepeap 3TO OTHOCUTCS
K MpeMeTaM €CTECTBEHHO-HAyYHOIro IMKJA, B YaCTHOCTH K (usuke. Pazputue
JIOTUYECKOTO MBIIUICHUS] ydalluxcsa Opu oOydeHHH anredpe crocoOCTBYET
YCBOCHHUIO MPEAMETOB T'YMaHUTAPHOTO IUKIa. [IpakTHueckre yMEeHUs U HaBBIKU
anreOpanveckoro xapakrepa HeOOXOIUMBI ISl TPYJIOBOW U MpOodecCHoHaIbHON
MOJTOTOBKHU IIKOJIHHUKOB.

PazBuTtHe y yuammMxcsd NOpaBWIbHBIX NPEACTABICHUM O CYIIHOCTH U
MPOUCXOXKICHUU aIreOpanvyeckux aOCTpaKIMi, COOTHOIICHUU PEATBLHOTO WU
WJICATbHOTO, XapakKTepe OTPAXKEHHUS MATEMaTHYECKOW HAyKOW SBJIEHUU U
MPOIIECCOB pPEAJTbHOTO MHpaA, MeECTe aireOpsl B CHUCTEME HAayK U POJIU
MaTeMaTH4YECKOTO MOJICIUPOBAHUS B HAYyYHOM TMO3HAaHUU U B MPAKTHKE
CrIoCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS YUAIIUXCA U KAaYECTB
MBIIIUICHUS, HEOOXOUMBIX ISl aJanTalldid B COBPEMEHHOM HMHGOPMAIMOHHOM
oO1ecTBe.

Tpebys oT yuamuxcs YMCTBEHHBIX M BOJIEBBIX YCHWJIHMH, KOHIICHTpaIUU
BHUMAaHUs, AaKTUBHOCTHM Pa3BUTOTO BOOOpaxeHwus, anredpa pa3BUBAET
HPABCTBEHHbIC UYEPThl JIMYHOCTH (HACTOMYMBOCTh, IEICYCTPEMIIEHHOCTb,
TBOPYECKYI0 aKTHBHOCTb, CAMOCTOSITEIIbHOCTh, OTBETCTBEHHOCTh, TPYA0Jt00HE,
JTUCIUIUIMHY M KPUTUYHOCTh MBIIUICHUS])) W YMEHHUE apryMEHTHPOBAHO
OTCTaMBaTh CBOM B3IJISAb W YOEKICHHS, a TakKe CIIOCOOHOCTh MPUHUMATH
CaMOCTOSITEIIbHBIE PEIICHUS.

N3yuenue anreOppl CyHIECTBEHHO PACIIMPSAET KPYro3op ydalluxcs, 3HaKOMs



UX C MHIYKIHMEW U Jeaykiuen, o00O0IIeHHeM M KOHKPETU3allMell, aHalu30M U
CUHTE30M, Kiaccuukamued W  CUCTEMaTh3alued, a0CcTparupoBaHUEM,
aHajorued. AKTHUBHOE MCIOJb30BaHUE 3aJad Ha BCEX JdTamax YydeOHOTo
poIecca Pa3BUBAET TBOPUECKHE CIOCOOHOCTH IIKOJIbHUKOB.

N3yuyenue anredpsl 103B0OJIsIET GOPMUPOBATH YMEHHS U HABBIKU YMCTBEHHOTO
TpyJa — IUIAHUPOBAHUE CBOEW paboOThl, MOUCK pALUOHAIbHBIX MyTeH €€
BBITIOJIHEHUSI, KPUTHUECKas OIICHKA pe3yabTaToB. B mpoiecce n3ydeHus anreopsl
IIKOJIBHUKHU JOJDKHBI HAYYUTHCS M3JIaraTb CBOM MBICIH SICHO M MCYEPIBIBAIOLIE,
JAKOHUYHO U €MKO, MPUOOPECTH HABBIKM YETKOr0, aKKypaTHOrO W I'PaMOTHOTO
BBITIOJIHEHUSI MATEMAaTUYECKUX 3aITUCEN.

Baxneiimeld 3amayell MIKOJBHOTO Kypca aireOphl SBISETCS Pa3BUTHE
JIOTUYECKOTO  MblIuieHus:  yvammxcsd. Camu  OOBEKThI  MaTE€MaTUYECKHX
YMO3aKJIIOUEHUH M TPUHATBIE B anredpe IMpaBuila HX KOHCTPYHMPOBAHHUSA
COCOOCTBYIOT (POPMUPOBAHUIO YMEHUI 0OOCHOBBIBATH U JOKA3bIBATH CYKICHUS,
IIPUBOJUTH YETKHUE OINPENEIICHUs], PAa3BUBAIOT JOTHUYECKYI) MHTYULHIO, KPATKO U
HaIJIIHO PAacKphIBAalOT MEXAaHHU3M JIOTUYECKHX IIOCTPOCHHH M y4daT HX
npuMmeHeHuto. Tem cambiM anreOpa 3aHMMaeT OJHO W3 BEOYLIMX MECT B
(GOpMHUPOBAHUN HAYYHO-TEOPETHUUYECKOTO MBIIIJICHUS MIKOJbHUKOB. PackpbiBas
BHYTPEHHIOIO TapMOHHUIO MarTeMaTHuKd, GOpMUpYsS IOHUMaHHE KpacoTbl U
U3SIIECTBA MATEMAaTUYECKUX PACCYKIEHUH, anredpa BHOCUT 3HAUUTEIbHBIN BKIIA]]
B OCTETHUYECKOE BOCIIUTAHUE YUYAIIUXCA.

Pabouas yuyeOHasi mporpamma KOHKPETHU3UPYET COAEpKAHUE MPEIMETHBIX
TeM 00pa3oBaTENbHOIO CTaHAapTa, Aa€T pacnpeleieHUe YYEOHBIX YacoB IO
pa3zenaM Kypca MaTeMaTHKH, OPUEHTHPOBAaHHOE Ha yueOHUKU «Anredpa 7»,
«Anredpa 8», «Anredpa 9» astopoB A.I'. Mep3snska, B.b.Ilononckoro, M.C.
Skupa u np.

VY4eOHblii mporecc npu OOyYEeHHHM MaTEeMaTHUKd OpPUEHTUPOBAH Ha
palMoOHAIbHOE COYETAHUE YCTHBIX U MUCbMEHHBIX BUJIOB paboT. Ocoboe BHUMAaHKE
yAENSeTCS Pa3BUTUIO JIOTUYECKOTO MBILIUICHUS YydYalluxcs, (OPMUPOBAHHUIO

HAaBBIKOB YMCTBCHHOI'O TpyJdad, Pa3BUTUIO KPUTUYHOCTHU MBIIIJICHHAA. HCHOJ’IBSyIOTCSI



METOJIbl TPYNIOBOM W WHAUMBHAYadbHOM padOThl. IIpUMEHSIIOTCS TEXHOJIOTHUH
MPOOJIIEMHOTO ¥ TUYHOCTHO-OPUEHTUPOBAHHOTO O0YUCHHUS.

OcHOBHBIMH (hOopMamMu MPOBEPKUM 3HAHUH W YMEHUW Yydaluxcs IO
MaTeMaTHKE SIBJISIIOTCSI TMHUCbMEHHAsh KOHTPOJIbHAs padoTa, CcamMOCTOSITeNbHAs
paboTa, yCTHBINA OMPOC, TECTUPOBAHUE, IK3aMEH.

OBIIASA XAPAKTEPUCTUKA KYPCA AJITEBPBI B 7-9 KITACCAX

B kypce anreOpbl BBIAEISIOTCS CIEAYIOLIIME OCHOBHBIE COJAEPIKATEIbHBIC
auHun:  «Anrebpay, «DyHKuuM», «DIEMEHThl MNPUKIATHON MaTeMaTUKUY,
«Anredpa B HICTOPUYECKOM Pa3BUTUI.

Conepxxanue pazgena «Anredpa» (GopMHUPYET 3HAHUS O MaTEeMaTUYECKOM
A3bIKE, HEOOXOJIMMbIC ISl PElICHUs] MAaTEeMaTHUUYECKUX 3ajlad, 3ajady CMEXKHBIX
JUCLMIUIMH, a TAKXKE MpaKTUYeCKHX 3aaad. M3ydueHue marepuaa cnocoOCTByeT
GbopMUPOBAHUIO Yy Yy4aIIMXCS MAaTEMAaTHUYECKOIO armapara peuieHus 3ajad ¢
MOMOILIbI0 YPAaBHEHUW, CUCTEM YpPAaBHEHUN W HEPABEHCTB. MaTepuan IaHHOIO
paziena CcrnocoOCTBYET (POPMUPOBAHUIO Yy YYAIIUXCS YMEHHUS IMOJb30BAThCA
aNrOpUTMaMH.

Pa3BuTHE aNrOpUTMHUECKOTO MBILIJIEHUS, HEOOXOAUMOIO, B YaCTHOCTH, IS
ocBoeHUs Kypca uHpopmatuku. [IpeoOpazoBanne CUMBOJBHBIX (OPM BHOCHUT
crenu(puyecKril BKJIaJ B pa3BUTHE BOOOPAKEHUS yUaIIUXCS, UX CIIOCOOHOCTEH K
MaTeMaTUYeCKOMY TBOpPUYECTBY. B OCHOBHOW IIKOJIe MaTepuan Trpynnupyercs
BOKPYT PaIlMOHAJIBHBIX BBIPAKEHHUII.

Copepxanue  pasnena  «YucioBble  MHOXECTBa»  HAIEJICHO  Ha
MaTeMaTH4YEeCKOE Pa3BUTHE ydalluxcs, (OPMUPOBAHHUE Y HHUX YMEHHUSI TOYHO,
CXXAaTO M SICHO M3JlaraThb MBICIM B YCTHOM WM NUCbMEHHOW peur. Marepuan
paszznenia pa3BUBaeT IMOHSATHE O 4YHUCIE, KOTOPOE CBSA3AHO C M3YYEHUEM
JEUCTBUTEIbHBIX YHCEIL.

IHens comepkanusa kypca «PyHKUHM»- IOJYYEHHE KOHKPETHBIX 3HAHUU O
GYHKIIMM  Kak BaXHEHIIEWM MaTeMaTUYeCKOM MOJEeNIu [Jig OMHUCaHUs W
UCCJIeIOBAaHUS  pa3HOOOpa3HbIX TmpoueccoB. I3ydyenme storo wmarepuana

CITOCOOCTBYET PA3BUTHUIO y yUAIIUXCS YMEHUS HCIOJIb30BaTh PA3IMUHbBIC S3BIKU



MaTEeMaTUKH (CIOBECHBIM, CHUMBOJMYECKHH, Trpaduueckuii), BHOCUT BKJIaJa B
dbopmupoBaHNE MPEICTABICHUN O POJIM MaTEeMAaTUKHU B Pa3BUTUU LIUBUIIM3ALUN U
KYJBbTYPBI.

Conepxanue pasjaena «DJIEMEHTbl MNPUKIAJHOW MaTeMaTUKH» PaCKphIBAET
NPUKIAJIHOE W TPaKTHYECKOE 3HAYeHUE MATEMATHUKU B COBPEMEHHOM MHpE.
Marepuan 3Toro pasjena cnocoOCTByeT (OPMUPOBAHUIO YMEHUS TPEACTABIATh
U aHAIM3UPOBATh paA3IUYHYI0 HHGOPMAIMIO, MOHMUMAHHUIO BEPOSITHOCTHOTO
XapakTepa peajbHbIX 3aBUCUMOCTEH.

Pasnen «Anrebpa B HCTOPUYECKOM pPa3BUTHH», CIHOCOOCTBYET CO3JAaHHIO
OOIIEKYyIbTYpPHOTO, TyMaHUTapHOTO (poHa H3ydeHHs] Kypca, NaHHBIH pasnuen
npeaHa3HayeH A (opMUpOBaHUS MPEACTABICHUM O MaTeMaTHKE Kak YacTu
00111eY€eTI0BEYECKO KYIbTYPBHI.

MECTO IIPEJIMETA B YYEBHOM IIJTAHE

Anrebpa oTHocuTcs K oOpa3oBarenbHOM oOmactu «Marematuka u
UH(pOpMATHKA»

bazucHbliif yueOHbIi (0Opa3oBaTeNbHbIN) IUIAH HA U3y4YeHUE anreopsl B 7—9
KJIacCax OCHOBHOM IIKOJBI OTBOJUT 3 Yaca B HEACNIO B T€UEHHE KaXKJIOro rojaa

oOyuenus, Bcero 306 ypokos.

["onp1 00yueHus KommuectBo wacos | KonnuecTso Bcero wacoB Ha
(kmacchl) B HEJIEITIO y4eOHBIX HEJeTh y4eOHBIN TOJ
7 Knacc 3 34 102
8 Kiacc 3 34 102
9 kiacc 3 34 102
Bcezo uacoe: 306

JIMYHOCTHBIE, METAINIPEAMETHBIE n MMPEJMETHBIE
PE3YJIBTATBI OCBOEHUSA KYPCA AJITEBPHBI B 7-9 KITACCAX
[Iporpamma obecrieunBaeT JOCTUKEHHUE CIEAYIOIIMX PE3yIbTaTOB OCBOCHUS

00pa3oBaTeIbHOM IPOTPAMMBI OCHOBHOT'O 00IIIero 00pa3oBaHMS:




JUYHOCMHDbLE:

1) cOpPMHUPOBAHHOCTh OTBETCTBEHHOTO OTHONICHUS K YYCHUIO, TOTOBHOCTH U
CIIOCOOHOCTH O0y4Yarolmuxcs K CaMOpPa3BUTHIO U CaMOOOpPA30BAHUIO HA OCHOBE
MOTHBAIIUU K OOYyYECHUIO W MO3HAHWIO, BHIOOPY JanbHEWIIero oOpa3oBaHUs Ha
0a3ze OpUEHTUPOBKHU B MHpe Mpodeccuit 1 NpoPecCUOHATBHBIX MPEANOYTECHUH,
OCO3HAHHOMY MOCTPOCHHUIO MHAMBUIYaTbHON 00pa30BaTEIbHOW TPACKTOPUH C
y4ETOM YCTOMYMBBIX MO3HABATEIBHBIX HHTEPECOB;

2) chopMHPOBAHHOCTH KOMIIOHEHTOB [EJIOCTHOTO MHUPOBO33pEHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKHU W OOIIECTBEHHOMN
MIPaKTHKH,

3) copMHUPOBAaHHOCTh KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIICHUU U
COTPYOHUYECTBE CO  CBEPCTHHKAMH, CTapIIUMA ¥  MJIAIOIAMH B
oOpa3oBaTeNbHON, OOIIECTBEHHO TOJIE3HOM, Yy4yeOHO-HCCIIeI0BaTEIbCKOM,
TBOPYECKOU U APYrUX BUJAX ACATEIbHOCTH,

4) yMEHHE SICHO, TOYHO, TPAaMOTHO H3J1araTh CBOW MBICIH B YCTHOW M NMUCHMEHHOM
peuu, OHUMATh CMBICJ TOCTaBJICHHOM 3ajlaud, BBICTpauMBaTh apryMEHTAIUIO,
MIPUBOIUTH MPUMEPHI U KOHTPIPUMEPHI;

5) MpeJCTaBJIeHUEe O MaTeMaTHMYeCKOM Hayke Kak cdepe UeIoBeuecKoi
NeATeNIbHOCTH, 00 H3Tamax e€ pa3BUTHA, O €€ 3HAYMMOCTH [IJIsi Pa3BUTHS
IIMBUTH3AIINH;

6) KPpUTUYHOCTh MBIIIUICHUSI, YMEHHE PACIO3HAaBaTh JIOTUYECKH HEKOPPEKTHBIC
BBICKA3bIBAHUS, OTIMYATH THIIOTE3Y OT (aKTa;

7) KpCaTUBHOCTh MBINUICHUS, WHUIMATUBA, HAXOJYUBOCTh, AKTUBHOCTH TPH
pelieHnn anredpandeckux 3a1ay;

8) YMEHHE KOHTPOJUPOBATh MPOIECC W pe3ylbTaT y4YeOHOW MaTeMaTHYECKOM
NeATEeIbHOCTH;

9) CMMOCOOHOCTh K HMOIMOHATLHOMY BOCIPUITHIO MATEMAaTHYECKUX OOBEKTOB,
3aJ1a4, PEUICHUHN, paCCyKICHUM.

Memanpeomemnule:

1) YMCHHUC CaMOCTOATCIbHO IINIAHUPOBATh aJbTCPHATHUBHLIC IIYTH JOCTHIKCHHUSA



nesneil, OCO3HaHHO BbIOMpaTh HaubOonee >S(PPEeKTUBHBIE CIOCOOBI pPEIICHUS
y4eOHBIX Y MMO3HABATEIIbHBIX 33/1a4;

2) YMEHHE OCYIIECTBIATH KOHTPOJIb MO pe3yJibTaTy U MO CHocoOy AEHCTBHS Ha
YPOBHE NPOU3BOJILHOTO BHUMAHUS U BHOCUTH HEOOXOAMMBIE KOPPEKTUBBI;

3) yMEHHE aJIeKBAaTHO OLIEHUBATh MPaBWIHLHOCTh WJIM OIIMOOYHOCTH BBIMOJHEHUS
y4ueOHOM 3a/auu, €€ 0OBEKTUBHYIO TPYAHOCTh U COOCTBEHHBIE BO3MOXKHOCTH €€
pelIeHus;

4) OCO3HAHHOE BIIAJICHUE JIOTUYECKUMHU JCUCTBUSIMU OIPENCICHUS MOHATHH,
0000IIeHNs, yCTAaHOBJICHHS  aHAJNOTWM, KilaccupuKauuu HA  OCHOBE
CaMOCTOSITEILHOTO ~ BbIOOpAa  OCHOBAaHMM U KPUTEPUEB, YCTAHOBJICHUS
POIOBHIOBBIX CBSI3EH;

5) YMEHHE YCTaHABJIMBATH MPUUYUHHO-CJICJICTBEHHBIE CBSI3U; MPOBOJIUTD JIOTUUECKOE
paccyXxjeHue, CTPOUTh YMO3aKiIoueHUe (MHIYKTHUBHOE, JCAYKTUBHOE U TIO
aHaJIOTUHU) U JI€JIaTh BHIBOBI;

6) yMEHUE CO3/1aBaTh, MPUMEHATh M MPeoOpa3oBbIBATh 3HAKOBOCHMBOIUYECKHUE
CPEICTBa, MOJICTIU U CXEMBI ISl peIICeHUsI YIeOHBIX U MO3HABATEIHHBIX 3a/1a4;

7) YMEHHE  OpraHU30BbIBaTH y4ye€OHOE  COTPYJHUYECTBO U  COBMECTHYIO
JIESATEIbHOCTh C  YUYMTEJIEM M CBEPCTHUKAMHU:  ONpPEAECICHHE  LIeJeH,
pacnpeaeneHue GyHKIUA M pOJIeH y9aCTHHKOB, MX B3aUMOJICHCTBHUS U OOIIHUX
crioco0oB paboThl B TpymIe;, yMeHue paboTaTh B TpyMIe: HAXOIUTh OOIIee
pelieHre 1 paspeniarb KOH(QJIUKTHI Ha OCHOBE COTJIACOBAHMUS MO3UIUN U yuéTa
WHTEPECOB; Clylmarh mapTHEpa, QopmynupoBaTth, apryMeHTUPOBATH W
OTCTAauBaTh CBOE MHCHMUE;

8) copMUPOBAHHOCTH H  pa3BUTHE y4YECOHOH H  OOIIETOJIH30BATEIHCKOM
KOMIIETEHTHOCTH B obyactu HCTOJIb30BaHUS UH(POPMAIIMOHHO-
KOMMYHUKaIIMOHHBIX TeXHoJoruid (MKT-koMneTeHTHOCTH);

9) cOpMUPOBAHHOCTH NEPBOHAYAIBHBIX MPEJCTABICHUN 00 HACIX U O METOJax
MaTeMaTHUKH KaKk 00 YHUBEPCAJIbHOM S3bIKE HAyKM U TEXHUKH, O CPEIACTBE
MO/JIEJIUPOBAHUS SIBICHUN U TPOIIECCOB;

10) yMEHHE BUIETh MAaTeMaTUYECKYIO 3aJa4yy B KOHTEKCTE MPOOJEMHON CUTyallUH B



JOPYTUX JUCUUILUIMHAX, B OKPYKAKOUIEH KU3HU;

11) yMEHUE HAXOJIUTh B PA3IMYHBIX UCTOUYHHUKAX MHPOPMALHIO, HEOOXOAUMYIO IS
pelIeHnus] MaTeMaTUYecKuX MpoOJieM, U MPEJCTaBIATh €€ B MOHATHOU (opme;
OpUHUMATh pEIICHWE B YCIOBUAX HEMOJHOM W W30BITOYHOM, TOYHOW H
BEPOSTHOCTHOU MH(GOPMALIUH;

12) yMEHHE TOHMMAaTh W MCIOJb30BaTh MaTEMAaTHYECKHE CPEJICTBA HATJIAIHOCTH
(pPMCYHKH, YepTeXH, CXE€Mbl W Jp.) I WUIIOCTPalUuU, HWHTEPIpPETalNH,
apryMeHTalluu;

13) yMEHHME BBIJIBUraTh THUIIOTE3bl MPU PEHIEHWHM Y4YEOHBIX 3aJad W IOHUMATh
HEO0OXOJIUMOCTh UX MPOBEPKU;

14) yMeHUE TPUMEHSTh WHIYKTUBHBIE M JEAYKTHUBHBIE CIIOCOOBI pacCyXICHH,
BUJIETh PA3JIUYHbIE CTPATErUU PELICHUS 3a/1aY;

15) IOHMMAaHUE CYLIIHOCTH AJITOPUTMUYECKUX NPEANUCAHUN U YMEHHE JIEHCTBOBATh
B COOTBETCTBUH C MPEIIOKEHHBIM aJITOPUTMOM;

16) YMEHHE CaMOCTOSITEJIbHO CTAaBUTh 1€, BEIOMPATh U CO3[aBaTh aJITOPUTMBI JJIs
pelieHus: yueOHbIX MaTEMaTUUECKUX MPOOIIEM;

17) yMEHME IUIAHUPOBATh U OCYILIECTBIATh ACATEIbHOCTb, HANPAaBICHHYIO Ha
penieHne 3a1a4 UCCIEA0BaTEIbCKOTO XapakTepa.
npeomemmuule:

1) ymeHue paboTaTh ¢ MAaTEMAaTHUYECKUM TEKCTOM (CTPYKTYpHUpOBaHHUE, U3BICUCHUE
HEeoOXonMuMo uHGOPMAIMKU), TOYHO M TPAaMOTHO BBIpakaTh CBOU MBICITU B
YCTHOM M NUCbMEHHOW peYu, MPUMEHSS MATEMATUYECKYI0 TEPMHUHOJOTHIO U
CUMBOJIUKY, MCIOJb30BaTh pAa3JUYHbIE A3bIKM MaTeMaTUKU (CIOBECHBIN,
CUMBOJIMYECKUH, Trpapuyeckuil), OOOCHOBBIBaTb CYXJICHHS, MPOBOJAUTH
KJIacCU(UKALUIO, TOKA3bIBATh MATEMATUYECKUE YTBEPKIACHHUS;

2) BiajicHHe 0a30BBIM TOHSATUIHBIM amiapaToM: UMETh MPEJICTABICHUE O YHCIE,
BJIaJ€HUE  CHMBOJIBHBIM  A3BIKOM  anreOpbpl, 3HAHHE  DJIEMEHTAPHBIX
(GYHKIIMOHATBHBIX 3aBUCUMOCTEW, WMETh MPEACTaBICHUE O CTATUCTHYECKHUX
3aKOHOMEPHOCTSX B PEaJbHOM MHPE U O Pa3IMYHBIX CrOco0ax UX M3yueHHUs, 00

0COOEHHOCTSIX BBIBOJAOB U IPOTHO30B, HOCSLIMX BEPOSTHOCTHBIA XapakTep;



3)

4)

5)

6)

7)

8)

yMEHUE  BBINOJHATH  anredpandeckue MpeoOdpa3oBaHUs  PaIlMOHAIBHBIX
BBIPAXEHUM, MPUMEHATh MX JJI PELICHHs] y4eOHBIX MaTeMaTHYECKUX 3ajad U
3a/1a4, BO3HUKAIOIIUX B CMEXHBIX YUYEOHBIX MPEeAMETaX;

yMEHHUE TIOJb30BaThCA MaTEMaTUYECKUMHU (QOpMylIaMH M CaMOCTOSITEIHHO
COCTaBIISATh (POPMYJIbI 3aBUCUMOCTEN MEXK/ly BEIMYMHAMHU Ha OCHOBE 0000IIIeHUs
YaCTHBIX CIIy4aeB U SKCIIEPUMEHTA;

YMEHHUE pelIaTh JUHEHMHBIC W KBAJApPAaTHbIC YPABHECHUs, HEPABEHCTBA IIEPBOU U
BTOPOW CTEINEHU, a TAaKKE NPUBOJAUMBIE K HHM YpaBHEHHS, HEPABCHCTBA,
CHUCTEMBI;, HCIOJIb30BaTh Tpaduueckue TMPEeACTaBICHUS [JIs pEIICHUs W
WCCIIEIOBAHNUSl yPAaBHEHWM, HEPABEHCTB, CHUCTEM; IPUMEHATH IOJYyYEHHbBIC
YMEHUS Ul pELICHU 3a1a4 U3 MAaTEMAaTUKHU, CMEXHBIX IIPEIMETOB, IIPAKTHUKH;
OBJIQJICHUE CUCTEMON (PYHKIIMOHAIBHBIX MOHITUH, (YHKIIMOHAIBHBIM SI3BIKOM U
CUMBOJIMKOM, yMEHHE CTPOUTHh Tpaduku (PyHKIUH, OMUCHIBATH HUX CBOMNCTBA,
UCIIOJIb30BaTh (PYHKLUHMOHAJIbHO-TpauuecKue MpeACTaBICHUS ISl ONUCAHUA U
aHaJIN3a MAaTEMATUYECKUX 3a71a4 U PEAIbHBIX 3aBUCUMOCTEM;

OBJIaJICHUE OCHOBHBIMHU CIIOCOOAMU MPEACTABICHUS U aHAJIM3a CTaTUCTUYECKHUX
JAaHHBIX; YMEHHME pelIaTh 3aJadyd Ha HAXO0XKJIEHHE YaCTOTBl U BEPOATHOCTHU
CIIy4alHBIX COOBITHIA;

YMEHHUE NPUMEHATh U3YUYEHHBIC NOHATHUSA, PE3YIbTAaThl U METOABI IIPU PELICHUU
3a7a4 W3 Pa3IMYHbIX Pa3JesoB Kypca, B TOM YHCIE 3a7ay, HE CBOISIIUXCA K
HENOCPEACTBEHHOMY IIPUMEHEHNIO U3BECTHBIX aJITOPUTMOB.

Buabl u gopMbl KOHTPOJISE

Buowvt konmpona: npeaBapUTENbHBIN, TEKYIIINH, TEMATUYECKUMN, UTOTOBBIM.
Dopmbl KOHMPOAA. OCHOBHBIMU (pOpMaMH KOHTPOJIS 3HAHHUM, YMEHUI, HABBIKOB
ABJISIIOTCS: TEKYIIUNA U IIPOMEKYTOUHBIA KOHTPOJIb.

Tekywiuit KOHmpOIb OUPEACISIETCS CONEPKAHUEM pPaA3lEloOB M TEM
OporpaMMbl M OCYIIECTBISIETCS B (POpME MPOBEPOUYHBIX M CAMOCTOSITENIbHBIX
pabot, TecTUpoBaHMUS, NYOJUYHOW 3alIMTBl [POEKTa, YCTHOIO OTBETA.

Ilpomesicymounulit KOHmpoas NPETYCMOTPEH IO OKOHYAHUHU IOJYyTOaUs B

dbopme aIMUHUCTPATUBHON KOHTPOJIBHOM paboThI (3K3aMeHa, 3aUeTa).



OCHOBHOI HHCTPYMEHTApPH1 1J11 OLICHUBAHUSI PE3YyJIbTATOB

1. CucTtema OLEHKH JOCTHKEHUS TIAaHUPYEMBIX PE3yIbTaTOB BKIIIOUYAET B CEOS ABE
COrJIacOBaHHbIE MEXAY COOOMl CHCTEMBl OIEHOK: BHEUIHIO OILEHKY H
BHYTPEHHIOIO OLICHKY.

2. Buytpennss (omeHka, BbICTaBisieMass IeAaroroM, o0pa3oBaTeIbHBIM
YUpeXKIACHUEM) W BHEIIHSS OIeHKa (MpoBOAUTCS B (OpME MOHUTOPUHIOBBIX
UCCIICIOBAHUM, aTTecTalud 00pa30BaTEIbHOTO YUYPEXKACHUS U Jp., PE3yJbTaThl
KOTOPBIX HE BIUAIOT Ha OLEHKY JE€TeH, YJaCTBYIOIIMX B 3TUX MPOLEIYpPax).

3. CyObeKTUBHBIC WM JKCIIEPTHBIC (HAOMIOICHUS, CAMOOIICHKA M CaMOaHaIu3 U
JIp.) 1 OOBEKTUBU3UPOBAHHBIE METO/IbI OLICHUBAHMS (KaK MPaBUJIO, OCHOBAHHBIC Ha
aHaM3€¢ MUCHMEHHBIX OTBETOB M paboT o0O0yyaromuxcs), B TOM YHCIE —
CTaHJApPTU3UPOBaHHbIE (OCHOBAHHBICE Ha pe3yjbTaTax CTaHAAPTU3UPOBAHHBIX
MUCBMEHHBIX pa0OT UK TECTOB) MPOIEAYPHI U OIICHKHU.

4. CamoaHanu3 U caMOOIIEHKa JAesaTeNbHOCTH oOyuatomuxcs. C 1enpio Hauboliee
MOJHOTO OTpakKEHUsT OCOOCHHOCTEM IIKOJIBLHOM TEXHOJOTUM OIICHUBAHUS
o0pa30BaTeNbHBIX PE3YJNHTATOB OOYYAIOIMIUXCA TIPU  pa3pabOTKE CHUCTEMBI
MPOBEPOUYHBIX U YUYEOHO-METOAUYECKUX MaTEpPHUAJIOB 1€JIECO00Pa3HO BBIICIUTH
CJIEIYIONTHE MOMEHTHI: - TEKYIIee OIICHUBAHUE, - HTOTOBBIC MPOBEPOYHBIE PAOOTHI.
Jlnst  olleHWBaHMS PE3yJIbTATOB JIOCTHIKEHHUS OOYYAIOMIMXCA HCIOIB3YIOTCS
CJICAYIONINE BUIbl YCTHBIX U MUCbMEHHBIX PA0OT: TECTHI PA3HOTO YPOBHS, 3a/IaHUS
Ha OCHOBE NMMCbMEHHBIX UCTOYHUKOB, PEILICHHE MPAKTUYECKUX 3a]1a4, COCTABJICHUE
Ta0auI U Ip. padoTa B rpynmax, aHajiu3 SIBJICHUN U CUTYallUM, OILICHKA Pa3IMYHbIX
CYXXJICHUH, OOBSICHEHWE MNPUUYUHHO-CIICICTBEHHBIX M (DYHKIIMOHAJIBHBIX CBS3EH,
myOJuYHas 3aluTa MIPOeKTa, OTBETHI Ha BOIIPOCHI MO COJEP’KaHUIO TEKCTA U TIP.
Pe3yabTarhl 00pa3oBaHMs BKIKYAKOT!

npeomemuvle pe3yibmamsl (3HaAHUSI U YMEHUSI, ONBIT TBOPUECKON AEATEIbHOCTH
u 1p.);

Memanpeomemnvle pe3yavmamal (CIOCOObI AEATENBHOCTH, OCBOCHHBIE Ha 0asze

OAdHOI'O0 501041 HCCKOJIbBKHUX npcamMcEcTOB, IIPUMCHUMBIC KakK B paMKax



0o0pa3oBaTeNpHOrO TMpoliecca, TaK W MpPU pPELIEHUH NpoOJeM B PpeaTbHBIX

KHU3HCHHBIX CI/ITyaHI/IHX);

JIUYHOCHIHbIE pe3)/ibmambl (CI/ICTeMa OCHHOCTHBIX OTHOEGHHﬁ, HHTCPCCOB,

MOTHBall BOCITUTAHHHUKOB U I[p)

OueHkKa JTHYHOCTHBIX Pe3yJbTATOB

OO0BeKTOM OOCHKH JIMYHOCTHBIX PC3YyJIbTATOB ABJIAIOTCA C(I)OpMI/IPOBaHHBIC y

YUAILLUXCS YHUGEPCAIbHbIE YUeOHble OeliCmeuUs, BKIIOUYaeMbIE B mpu OCHOBHBIX

oJ0Ka:
1) camoonpedenenue  —  CHOPMUPOBAHHOCTH  BHYTPEHHEH  IO3UIUH
oOyyaromerocss — TMPUHATAE UM OCBOCHHE HOBOM COLMAIBHOM POJIU

2)

00y4aroIIerocs; CTaHOBJICHUE OCHOB POCCUMCKOM Ipa)KAaHCKOW MJIEHTUYHOCTH
JUYHOCTU KAaK YyBCTBa TOPJOCTH 3a CBOKO PoauHy, Hapona, UCTOpUIO H
OCO3HAHME CBOEH ATHUYECKOW MPHUHAIJIEKHOCTH; PAa3BUTUE CAMOYBAXEHUS U
CIIOCOOHOCTH aJ€KBAaTHO OLIEHUBAaTh Cce€0sl M CBOM JIOCTH)KEHHUS, BUJETb
CWJIbHBIE U cla0ble CTOPOHBI CBOEH JTMYHOCTH;

CMbLC1000PaA306aHue — TIOUCK U YCTAaHOBJIEHUE JIMYHOCTHOTO CMbICHIA (T. €.
«3HAYEeHUsT I ce0s») ydeHHs OOydarolMMHUCA Ha OCHOBE YCTOMYMBOWU
CUCTEMbl y4eOHO-TIO3HABATEJIbHBIX M COLMUAIbHBIX MOTHUBOB; IOHUMAHMUS
IPaHULl TOTO, «4TO 51 3HAKO», M TOr0, «4TO sI HE 3HAKO», «HE3HAHUS» U

CTPEMJICHMS K IIPCOAOJICHHUIO 3TOT'O pa3phIiBa,

3) MopanbHo-IMuUUECKas OpueHmayus — 3HaHUE OCHOBHBIX MOPAJIbHBIX HOPM U

OpUEHTAIUsSI HA WX BBHINIOJHEHHE Ha OCHOBE IMOHUMAHHUS WX COIHAIBLHOM
HEO0OXOAMMOCTH; CIOCOOHOCTh K MOPAJIbHOW JACLIEHTPAUU — YUETY MO3UIIHH,
MOTHBOB U MHTEPECOB YYACTHUKOB MOpAIbHON TUJIEMMBI NPU €€ pa3pelieHnH;
pa3BUTHE STHUYECKHX YYBCTB — CTHIJa, BUHBI, COBECTH KaK PETYIATOPOB

MOpPaJIbHOI'O ITOBCACHHA.

OcHoOBHOE COACPIKAHHUC OICHKH JIMYHOCTHBIX PC3YJIbTATOB CTPOUTCA BOKPYT

OLICHKH:



c(OPMUPOBAHHOCTH BHYTPEHHEH MO3ULIUK OOYYaIOLIErocs, KOTOpas HaxOIUT
OTPaXEHHE B 3MOLMOHAIBHO-TIONOXHUTEIFHOM OTHOIIEHUU OOydaromerocs K
00pa3oBaTeIbLHOMY YUPEKICHUIO;
OpUECHTALIMM Ha COJEpXKATEIbHbBIE MOMEHTHI 00pa30BaTENLHOTO Ipolecca —
YPOKH, TMO3HAHHE HOBOrO, OBJAJCHUE YMEHUSIMU M HOBBIMH KOMIICTCHIIMSMU,
XapakTep Y4YeOHOro COTPYJIHHUYECTBA C YYMUTEIEM M OJHOKIACCHUKAMH — U
OpUEHTAIlMM Ha oOpasell MOBEACHUS «XOPOLIEr0 YYEHHKa» Kak MpUMEp IS
MOAPAKAHUS;
c(OPMUPOBAHHOCTH OCHOB I'PaXKTAHCKOW UACHTUYHOCTH — YYBCTBA FOPAOCTH 32
cBOIO0 PonuHy, 3HaHUS 3HaMeHATENbHbIX A1 OTeduecTBa UCTOPUUYECKUX COOBITHH;
J100BU K CBOEMY Kparo, OCO3HaHMsI CBOEH HAIlMOHAIbHOCTH, YBAXKEHUSI KYJIbTYPbI
U Tpaguuui HaponoB Poccum w mupa; pa3BUTHS JOBEpPUS M CIIOCOOHOCTH K
IIOHUMAHMIO U COIIEPEKUBAHUIO UYBCTBAM JAPYTUX JIFOJECH;
c()OPMUPOBAHHOCTH CaMOOLCHKHU, BKJIIOYas OCO3HAHHWE CBOMX BO3MOXHOCTEH B
YYEHHH, CIIOCOOHOCTH aJ€KBATHO CYIHUTh O NPHYMHAX CBOETO yclieXa/Heyclexa B
YUEHUU; YMEHMSI BUIETh CBOM JIOCTOMHCTBA U HEJOCTATKU, yBaXKaTh ce€0s1 U BEPUTH
B yCIIEX;
c(OPMUPOBAHHOCTH MOTHBALMM Y4YEOHOH NEATEIbHOCTH, BKIIOYAs COLMAJIbHBIC,
yue0HO-TI03HABATEIbHbIE U BHELIHHUE MOTHUBBI, JIOOO3HATEIBHOCTh U MHTEPEC K
HOBOMY COJIEp)KaHUI0 U criocob0am pemieHus: npoOieM, MpuoOpPEeTEHUI0 HOBBIX
3HAHUW W YMEHUH, MOTHUBALMM JOCTHKEHMUS pe3ysibTara, CTPEMIIEHUSA K
COBEPILIEHCTBOBAHUIO CBOMX CIIOCOOHOCTEMH;
3HAHMSI MOPAJIBHBIX HOPM U C(HOPMHUPOBAHHOCTU MOPAIBHO-3TUYECKUX CYKJICHUM,
CHOCOOHOCTH K PEIIEHUI0 MOPAJIBHBIX MPOOJIeM; CIIOCOOHOCTH K OLEHKE CBOUX
MOCTYINKOB M ACHCTBUN OPYrUX JIIOAEH C TOUKHU 3pEHUsl COOJIIOACHMS/HApyLIECHUs
MOpPaJIbHOU HOPMBI.

Ounenka MeranpeaMeTHBIX pe3yJIbTATOB
OueHka memanpeomemuplx pe3yibmamoeg NPEANOIaracT OUEHKY YHUBEPCAIbHBIX
yueOuvix  Oeticmeuti  ydamuxcsi — (PEryJsiTUBHBIX,  KOMMYHUKATHUBHBIX,

MO3HABATEJNIbHBIX), T. €. TAKMX YMCTBEHHBIX JCHCTBUN 0OO0Yy4aloOlIUXCS, KOTOPbIE



HaMpaBJICHbl HA aHAJIN3 CBOEH IMO3HABATEILHOW JNESATEIBHOCTH U YIPABJIECHUE €IO.
K HUM oTHOCHATCS:
CIIOCOOHOCTh 00YyYaroIIerocss MPUHUMATh U COXPAHATh YU4EeOHYIO I1eb M 3aa4H;
CaMOCTOSITEJIbHO MPeoOpa3oBhIBaTh MPAKTUUYECKYIO 3aJayy B IMO3HABATEIIbHYIO;
yMEHHE IUIAaHUPOBAaTh COOCTBEHHYIO JI€ATECIIbBHOCTH B  COOTBETCTBUM C
MOCTABJICHHOM 3a/laueil W YCIOBHSIMH €€ pealiv3alliM M HCKAaTh CpPEICTBa €€
OCYILIECTBIICHUS, YMEHHE KOHTPOJIUPOBATh U OLICHUBATh CBOM JCHUCTBHUS, BHOCUTH
KOPPEKTHBBI B MX BBIMOJHEHHE Ha OCHOBE OLICHKU M y4€Ta XapakTepa OIMOOK,
MPOSIBIIATh HMHUIIUATUBY U CAMOCTOSITEIbHOCTh B 00yUeHUHN
YMEHHUE OCYIIECTBIATh MH(MOPMALMOHHBIA TIOMCK, COOp U  BBbIJEICHUE
CYIIECTBEHHOW MH(pOPMAITUU U3 PA3TUYHBIX HHPOPMAIIMOHHBIX HCTOYHUKOB;
YMEHHUE HCMOJIb30BaTh 3HAKOBO-CHUMBOJINYECKUE CPEICTBA JJIs1 CO3AaHUS MOAEIEH
M3y4yaeMbIX OOBEKTOB M IIPOIIECCOB, CXEM PEIICHHUsS Y4eOHO-TTO3HABaTEIbHBIX U
MPAKTUYECKUX 3a]1a4;
CIIOCOOHOCTh K OCYIIECTBJICHUIO JIOTHYECKHX OIEpalvii CpaBHEHUS, aHAIIM3a,
00001IeHNs, KIacCU(pUKAIMA TI0 POJIOBHJIOBBIM IIPU3HAKAM, YCTaHOBJICHUIO
aHAJIOTHM, OTHECEHUIO K N3BECTHBIM MOHITHSM;
YMEHHE COTPYAHHWYATh C II€JaroroM M CBEPCTHUKAMH IIPU PEIICHUU YYCOHBIX
npoOJieM, MPUHUMATh Ha ¢e0sl OTBETCTBEHHOCTD 3a PE3YJIbTaThl CBOMX JCHCTBUM.

OuneHnka MeTanpeaMeTHBIX Pe3yJibTATOB
OueHka MeTanpeMETHBIX PE3yJIbTaTOB MIPOBOJUTCS B XOJI€ PA3IMUHbBIX HPOLCAYP
TaKuX, KaK pEIIeHWE 3a/Jlad TBOPYECKOTO W TOMCKOBOTO Xapakrepa, ydeOHOe
MPOCKTUPOBAHKUE, UTOTOBBIC MPOBEPOUYHBIC PaOOTHI, KOMIUJIEKCHBbIE padOThI Ha
MEXKIIPEIMETHOM OCHOBE, MOHUTOPUHT C(HOPMHPOBAHHOCTH OCHOBHBIX YYCOHBIX
YMEHUM.

OueHka npeaMeTHbIX pe3yJbTaTOB

OOBEKTOM  OIICHKM  TPEIAMETHBIX  PE3YJIbTaTOB  SIBISETCA  CIOCOOHOCTH
BOCIIMTAHHUKOB peIlIaTh Y4eOHO-TIO3HABATEIbHbIE U  yUYEOHO-TIPAKTUYECKUE
3amaun. OIlLlEHKAa JOCTUXKEHUS TMPEIMETHBIX pPE3yJbTaTOB BEAETCS KaK B XOJI€

TEKYHWICIO U IMPOMEIKYTOYHOI'O OLNCHHUBAHMSA, TaK U B XOJIC BLINTOJITHCHUA UTOTOBOM



MIPOBEPOYHON pabOTHI. Pe3ynbTaThl HAKOTUICHHOW OIICHKH, MOJTYYEHHOW B XOJe
TEKYLIEr0 W MNPOMENKYTOUHOTO OLECHUBAHUS YUYUTHIBAIOTCA IIPU ONPEACIICHUU
UTOTOBOM OIICHKH.

IIlpeaMeToM MTOrOBOM OIEHKH OOYYAaIOIIMMUCS SBJISIETCA  JOCTHKEHUE
MPEAMETHBIX U METAalpeJIMETHBIX Pe3yJbTaTOB, HEOOXOIUMBIX ISl TIPOIOHKCHUS
oOpa3oBaHus.

OCHOBHBIM MHCTPYMEHTOM HMTOTOBOM OIIEHKH SIBIISIETCSI UTOTOBasl KOHTPOJIbHAs
paboTa — cucTeMa 3a/IaHui Pa3TUYHOTO YPOBHS CIOKHOCTHU I10 TIPEIMETY.

B y4yeOGHOM mporiecce OlleHKa MPEeAMETHBIX PE3YIbTATOB MPOBOAUTCSA C MTOMOIIBIO
MPOMEKYTOUHBIX JUATHOCTUYECKUX paldOT, HAMPABJICHHBIX Ha OMpeeIcHue
YPOBHSI OCBOCHMS TEMbI YUAILIUMUCS.

Kpurtepuu u HOpMBI YCTHOTO OTBETA

Ouenka «5» CTaBUTCS, €CITU YUCHUK:

MOKa3bIBaeT TJyOOKOoe U TIOJIHOE€ 3HAaHME U IIOHHMMaHHE BCEro o0bheMa
MPOrPAaMMHOr0 Marepuaia; MOJHOE MOHUMAHUE CYIIHOCTH PACCMATPUBAEMBIX
MOHSTHM, SIBJICHUN U 3aKOHOMEPHOCTEN, TEOPUH, B3aUMOCBSI3EH.

YMEET COCTaBUTh IIOJHBIA M TMPABWIBHBIN OTBET HA OCHOBE H3YYEHHOIO
MaTepuasa; BbBIJICNSATh TJIABHBIC ITOJOXKEHUS, CAMOCTOSATEIbHO MOATBEPKIATh
OTBET KOHKPETHBIMH ITpUMepaMHu, (haKTaMU; CAMOCTOSATEIIBHO U apryMEHTHPOBAHO
JIeNIaTh aHajanu3, 0000IaTh, BEIBOIHI.

yCTaHaBJIMBACT MEXIPEAMETHbIC (Ha OCHOBE paHEe NMPUOOPETECHHBIX 3HAHUMN) M
BHYTPHUIIPEIMETHBIC CBS3M, TBOPYECKU TMPUMEHSIET TIOJYyYCHHbIC 3HAHHUS B
HE3HAKOMOW CUTYaIUH.

IIOCJIEI0OBATEIbHO, YETKO, CBS3HO, OOOCHOBAHHO M O€30IIMOOYHO H3/Iaraer
y4eOHBIM MaTepuall: JaeT OTBET B JIOTHYECKOW TIOCJIEIOBATEIILHOCTH C
WCIIOJb30BAaHUEM IPUHITOM TEPMHHOJIOTHH; JelacT COOCTBEHHBIC BBIBO/IBI;
bopMHpYET TOYHOE OMpPECICHHE U UCTOIKOBAHUE OCHOBHBIX MOHSATHMN, 3aKOHOB,
TEOpUH, MPABUIBLHO M OOCTOSTEILHO OTBEYACT Ha JIOMOJHUTEIbHBIE BOIPOCHI

YUUTES.



CaMOCTOATEIFHO M PAllMOHATBHO HCIIOIB3YET HATJISIHBIC TOCOOUS, CIpPaBOYHBIC
MaTepuaibl, Yy4YeOHHUK, JOMOJHUTEIbHYIO JHUTEpPaTypy, IEPBOMCTOYHUKH;
NPUMEHSIET CHUCTEMY VYCIOBHBIX OO0OO3HAaYeHWH TpU  BEJACHUU  3aIlHCEH,
COMPOBOXKJAIOIIMX OTBET; HCHOJB3YeT ISl JOKa3aTelbCTBAa BBIBOABI W3
HaOJIOICHUM U OTBITOB.

CaMOCTOATENLHO, YBEPEHHO U 0€301IMO0YHO MPUMEHSET MOJy4YeHHbIC 3HAHUS B
peuieHnd MpoOsieM Ha TBOPYECKOM YPOBHE; JIOMYyCKaeT He 0oJiee OJHOTO
HEJI0ueTa, KOTOPBIA JIETKO MCHpPABISIET MO TPEOOBAHUIO YUYHUTENS; HUMEET
HEOOXOMMbIE HABBIKK Pa0OTHI C MPUOOpaMH, YEPTEKAMHU, CXEMaMU U TpapuKamu,
COMYTCTBYIOIIMMH OTBETY; 3allUCH, COMPOBOXKIAIOIINE OTBET, COOTBETCTBYIOT
TpeOOBAHUSIM.

Ouenka «4» CTaBUTCS, €CITU YUEHUK:

MOKa3bIBACT 3HAHUS BCETO U3YyUYEHHOTO MTPOrpaMMHOT0 MaTepuara.

JTaeT TOJHBIA M TPABUIBHBIA OTBET HA OCHOBE M3YyUYEHHBIX TEOPHUH; JIOIMyCKaeT
HE3HAYUTEIbHBIE OIIMOKM ¥ HEIO0YEeThl MPU BOCIPOU3BEACHUU H3YYCHHOTO
MaTepuaia, Omnpe/eseHUus] MOHITHI, HETOYHOCTU MPH MCIOJIB30BAHUM HAYYHBIX
TEPMUHOB WJIM B BBIBOJAX M 00O0OIIEHUSX U3 HAOIIOJACHUN U OMBITOB; MaTepHal
U3JIaraeT B ONPEAEJICHHOW JIOTMYECKON TMOCIEN0BATENbHOCTH, MIPU 3TOM
JIOITyCKaeT OJIHY HErpyOyro OIMMOKY WM HE 0oJiee JABYX HEAOUETOB M MOXKET MX
UCIIPABUTh CAMOCTOSTEILHO TpPU TPEOOBAHUM WM MPU HEOOJBIION MOMOIIU
MpernojiaBaresis; B OCHOBHOM YCBOWJI YYEOHBIM MaTepuai; MOATBEPKIAET OTBET
KOHKPETHBIMU TMPUMEPAMU; MPABUILHO OTBEYAET Ha JOMOJHUTEIbHBIC BOMPOCHI
YAUTEJIA.

YMEET CaMOCTOSATEILHO BBIJICTSThH TJIABHBIC TOJIOKEHHUSI B U3YYEHHOM MaTepuare;
Ha OCHOBaHMM (haKTOB U MPUMEPOB 0000IATh, /I€JaTh BBIBOJbI, YCTAaHABIMBATH
BHYTPHUIIPEIMETHBIEC CBSI3H.

MPUMEHSIET TIOJyYCHHbIC 3HAHUS Ha TPAKTUKE B BHUJIOW3MEHEHHOW CUTYyaIluW,
COOJIIOJJa€T OCHOBHBIE TIpaBWJIa KyJbTYPhl YCTHOW M TMCbMEHHOW peuH,

HCIIOJIB3YCT HAYUYHBIC TCPMHHBI.



HE 00JamaeT JOCTaTOYHBIM HABBHIKOM PAa0OTBI CO CIPABOYHOU JIMTEPATYPOH,
Y4eOHUKOM, TEPBOMCTOUYHHKAMH (MPABUIBHO OpPHUEHTUPYETCS, HO paboraer
MesIeHHO). JlomyckaeT HerpyOble HapylieHus MpaBuil o(popMIIeHHUs] TUCbMEHHBIX
pabor.

Ouyenka «3» CTaBUTCSA, €CITM YUCHUK:

YCBOMJI OCHOBHOE COJIepKaHKe y4eOHOro MaTepuaiia, iMeeT mpoOesibl B YCBOCHUHU
Marepuaiia, He MPENATCTBYIONIME MAIbHEHIIEMY YCBOCHHUIO IPOrPAMMHOIO
Marepuala; MaTepuan u3JlaraeT HECHUCTEMaTU3WPOBAaHHO, (parMEeHTapHO, He
BCErJa IMOCICA0BATEILHO.

MOKA3bIBAET HEJOCTATOYHYIO CHOPMHUPOBAHHOCTH OTACIBHBIX 3HAHUW U YMEHUH;
BBIBOJIBI M OOOOIICHUS apryMEHTUPYET ¢J1ab0, JOMYyCKaeT B HUX OIIHOKH.
JOMYCTHJI OIIMOKA ¥ HETOYHOCTU B UCIIOJIB30BAaHUU HAYYHOW TEPMHUHOJIOTHUU,
ONpeAeICHUs MOHATUNA Jajl HEIOCTAaTOYHO YETKHE; HE MCIIOJIh30Bajl B KA4eCTBE
JI0OKa3aTeIbCTBa BBIBOABI M 0000IIEHUS W3 HAOMIOJAEHUN, (DaKTOB, OMBITOB WIIU
JOTYCTHJT OLIMOKY TPU X U3JTI0KECHUHU.

WCIIBITHIBACT 3aTPyJHCHUS B IMPUMEHCHHHM 3HAHUH, HEOOXOIWMBIX JUIS PEIICHUS
3a/1a4 Pa3IUYHBIX THUIOB, NMPU OOBIACHEHUU KOHKPETHBIX SIBJICHUNW Ha OCHOBE
TEOpUM, WJIM B TOATBEPKICHUU KOHKPETHBIX MPUMEPOB MPAKTUUYECKOTO
MIPUMEHEHUS TEOPHU.

OTBEYAET HEMOJHO Ha BOMPOCHl yuutens (ymyckas UM OCHOBHOE), WU
BOCIIPOM3BOJMT COJICp)KaHWE TEKCTa Y4eOHHWKA, HO HEJOCTATOYHO ITOHMMAET
OTJICJILHBIC TTOJIOKEHHS, UMEIOIIIME Ba)KHOE 3HAUEHHE B 3TOM TEKCTE.
OOHapyXUBAaeT HEJAOCTATOYHOE TOHUMAHHUE OTIEIbHBIX TMOJOXXEHUH TpHU
BOCIIPOM3BEJICHUN TEKCTa yuyeOHMKa (3amuceid, MepBOMCTOYHUKOB) MIIM OTBEUYACT
HETOJHO Ha BOIIPOCHI YUHUTES, IOMyCKasi OJHY - IB€ TpyObIe OMIMOKHU.

Ouenka «2»CcTaBuTCS, €CJIA YYCHUK:

HE YCBOWJI U HE PACKPBLI OCHOBHOE COJIEp>KaHUE MaTepHaiia; HE JAeJaeT BEIBOJOB U
0000IIECHNIA.

HE 3HACT U HE MOHUMAET 3HAYUTEJbHYIO WJIM OCHOBHYIO 4YacTh MPOrPAMMHOIO

Marcepuajgia B HIOpcaciiax  IMOCTABJICHHBIX  BOIIPOCOB WM  HUMECT ci1abo



c(hOpMHUPOBAHHBIE W HEIOJIHBIE 3HAHWS M HE YMEET MPUMEHSATh MX K PEIICHUIO
KOHKPETHBIX BOIIPOCOB M 33/1a4 0 00pasiry.

IpU OTBETE (Ha OJIMH BOIPOC) JIOMyCKaeT OoJiee BYX I'PyObIX OIIMOOK, KOTOPHIC
HE MOYKET UCIIPABUTD JAXKE MPU TOMOIINA YIUTEIIA.

HE MOXET OTBETUTH HH Ha OJIMH WX MOCTABJICHHBIX BOIIPOCOB.

MOJTHOCTHIO HE YCBOMJI MaTepHall.

KpuTtepumn oneHok 3a NUCbMEHHYI0 PadoTy

Ouenka «5» cTaBUTCS, €CIIA YUYCHUK:

BEITIOJTHUAJT paboTy 6€3 OmuOOK U HEJIOUYETOB;

JOMYCTHI He O0Jiee OHOTO HEI0YETa,

Ouenka «4» CTaBUTCS, €CJIU YYCHUK BBIMOJIHUI PaOOTy MOJHOCTHIO, HO JOMYCTHII
B HEU:

He OoJiee 0JTHOM HerpyOoi OIMMOKH U OJHOTO HEJ0YETA;

He 0oJiee IBYX HEJO0UYETOB.

Ouenka «3»CTaBUTCS, €CIU YUCHUK MPABUIHLHO BBIMOJHWI HE MEHEE TOJOBHUHBI
paboOThI WK JOMYCTHI:

He 0oJiee ABYX IpyObIX OIIMOOK WM HE Oosiee OAHOU rpy0oil U OJHOU HErpyOoit
omuOKU 1 0JHOTO HemodeTa; He Gosee 1ByX- Tpex HErpyObIX OIIMOOK WIIM OJTHOM
HerpyOoi OmMOKU 1 TPeX HET0UYETOB;

IIPY OTCYTCTBUH OIIMOOK, HO MPU HATMYNHU YETHIPEX-TISITH HETOYCTOB.

Ouenka «2» CTaBUTCS, €CIIU YUCHUK:

JOTYCTHJI YUCJIO OIMMOOK HEIOYETOB, MPEBHITIAIONIEE HOPMY, TIPH KOTOPOH MOXKET
OBITHh BBICTaBJIEHA OIIEHKA «3».

€CJIM MPABUIILHO BBIMIOJIHUII MEHEE MOJTOBUHBI PAOOTHI.

HE TIPHUCTYINJ K BBITIOJIHEHUIO paOOTHI.

paBUJIBLHO BBITTOHII HEe Oomee 10% Bcex 3amanuid.

COJEPKAHUE KYPCA AJITEBPHI 7-9 KIIACCOB
YucaoBbie MHOKECTBA

PalII/IOHaJIl:HLIe qucJja. PaCHII/IpeHI/Ie MHOXCCTBA HATYpPaJbHBIX YHUCCII 10



MHOJXCCTBaA ILCJbIX, MHOKCCTBA HLCJIbIX YMUCCII JO MHOKXCCTBA pPallMOHAJBbHBIX.
m
PaHI/IOHaJILHOC YUCJIIO KaK OTHONIICHHC ;, ron¢ m — 1CJIOC 4YHCIO, n —

HaTypanbHOE. CTENEHB ¢ LEIbIM IT0KA3aTENIEM.
JelicTBUTEIbHbIE 4YHcaa. KBanpatHeli KopeHb M3 uucia. KopeHb Tperben

CTCIICHH. 3aIT1Ch KOpHGﬁ C MIOMOIIBIO CTCIICHU C I[pO6HI>IM II0Ka3aTCJICM.

IloHsTHe 06 WpPpPAaIMOHANBHOM uHcie. VppanuoHanIbHOCTH umcna V2 u
HECOU3MEPUMOCTh CTOPOHBI U JUArOHAIM KBajpaTa. JleciTUUHbIe MPUOIHKEHUS
VMppalMOHATIbHBIX YUCEIL

MHOK€ECTBO NI€MCTBUTEIBHBIX YHCEN; MPEICTABICHUE IECUCTBUTEIBHBIX YHUCEI
OECKOHEYHBIMH JACCATUYHBIMU JIp0o0siMu. CpaBHEHUE JIEUCTBUTEIbHBIX YHCEIL.
Koopaunatnas npsimas. M300pakeHue yrcesl TOYKaMu KOOPJAMHATHOM MPSMOM.
YucnoBble MPOMEKYTKH.

N3mepenusi, npudInKeHusi, OMeHKH. PazmMepsl 00BEKTOB OKPYXKAIOIIETO MUpPa
(OT »JIeMEHTapHBIX YacTUIl J0 BceleHHOi), MIUTENbHOCTh MPOIECCOB B
OKpYXamIIeM MHpE. BpIIeneHne MHOXKHUTENS — CTEINEHU JECATH B 3alliCH
qucia.

[TpubnmxEnHoe 3HaYCHHE BEIMYMHBI, TOYHOCTh NpuOIMKeHus. [lpukunka u
OLICHKA PE3YyJIbTATOB BBIYMCIICHU.

Aaredpanvyeckue BbIpakeHHsl. DyKBEHHbIE BBIPDAXKECHUSI (BBIPAXKEHHS C
nepeMeHHbIMHU). YucaoBoe 3HaueHHWE OYKBEHHOTO BbIpakeHUs. JlomycTHMBbIe
3HAU€HUs TepeMeHHbIX. [loJACTaHOBKAa BBIPAXKEHUM BMECTO TIEPEMEHHBIX.
[IpeobpazoBanne OYKBEHHBIX BBIPAKEHH HAa OCHOBE CBOMCTB apU(METHUECKHUX
neicTBuil. PaBeHCTBO OYKBEHHBIX BbIpaKeHUU. TOXIECTRO.

CreneHb C HaTypaJdbHbIM TOKa3zareneM H €€ cBoucTBa. OOHOWIEHBI U
MHOTOWIEHbl. (CTeneHb MHoOrowieHa. CloOXXeHHEe, BBIYUTAHUE, YMHOXEHHE
MHOTOWIEHOB. D@OpMYyJIbI COKpAIIEHHOTO YMHOXEHHUS: KBaJApaT CYMMBlI U
kBagpaT pasHoctu. dopmyna pasHOCTH KBajpartoB. IIpeoOpazoBanme 1em0T0
BBIDAKECHUS B MHOTOWIEH. Pa3jnokeHue MHOTOYJICHOB Ha MHOXKHUTENHU.
Muorounensl ¢ onHOM mnepemeHHOM. Kopenb MHorowneHna. KsagpatHeii

TPEXYJICH; PA3JI0KEHUE KBAAPATHOIO TPEXUIIEHA HA MHOXKUTENU.



AnreOpanyeckast npobb. OCHOBHOE CBOWCTBO anreOpanyeckod ApooOwu.
CrnoxeHue, BBIYMTAHUE, YMHOXXEHHE, JEJICHHE alreOpandeckux JIpooOei.
CreneHb C LENbIM IT0KA3aTeNIEM U €€ CBOWCTBA.

PannonanbHble BbIpaXeHUs U UX NpeoOdpa3zoBaHus. J[0Kka3aTenbCTBO TOXKAECTB.
KBagpatueie xopHu. CBoilcTBa apu@MeTUUECKUX KBAAPATHBIX KOPHEM M HX
MPUMEHEHHUE K MPeoOPa30BaHUIO YHCIOBBIX BHIPAKEHUN U BEIYUCIICHUSIM.
YpaBHenus. YpaBHeHue ¢ onHoi nepeMeHHoil. Kopenbs ypaBHeHusa. CoiicTBa
YUCIIOBBIX PABEHCTB. PABHOCUIBHOCTh ypaBHEHHIA.

Jluneitnoe ypaBHenue. KBaapatHoe ypaBHeHue: ¢popmysa KOpHEH KBaapaTHOTO
ypaBHeHus. Teopema Buera. Penienne ypaBHeHUN, CBOASIINUXCS K JUHEHHBIM U
KBaApaTHbIM. [IpuMepsl pelieHus ypaBHEHUN TPETbEH U YETBEPTOU CTEIEHEM.
Pewrenrie 1poOHO-panMoOHaIbHBIX YPAaBHEHUM.

YpaBHeHue ¢ JAByMs IlepeMeHHbIMU. JIMHENHOE ypaBHEHHE C JABYMs
IIEPEMEHHBIMH, IIPUMEPHI PELICHNS YPABHEHHM B LIEJIBIX YNCIIAX.

Cucrema ypaBHEHMH C JByMs II€PEMCHHBIMUA. PaBHOCHJIBHOCTH CHCTEM.
Cucrempl [BYX JIMHEHHBIX YPAaBHEHUW C JBYMs II€PEMEHHBIMU; pEUICHUE
IIOJCTAHOBKOM M CIOXeHueM. lIpuMepsl pemeHus CHUCTEM HEIWHEHHBIX
YPaBHEHUH C ABYMs IEPEMEHHBIMH.

Pemenue TekCTOBBIX 3a71a4 aJireOpandyeckuM crocoOoM.

JlekapTOBbl KOOpPAMHATBl Ha IUIOCKOCTU. [I'paduyeckas wuHTepHpeTauus
ypaBHEHUsI C JBYMsI NEepeMeHHbIMU. ['paduk JMHEWHOro ypaBHEHUS C JIABYMs
MEePEeMEHHBIMU; YIJIOBOM KO3(PDUIUEHT NpsSIMON; yCJIOBUE MapaieIbHOCTH
npsMbIx. ['paduku  mpocredimmx  HENMHEHWHBIX  ypaBHEHWM: mapaboia,
runepOoa, OKpyKHOCTb. ['paduueckass MHTEpHpeTanusi CUCTEM YpPaBHEHMH ¢
JIBYMsI IEPEMEHHBIMH.

HepasBencrBa. UncioBble HEpABEHCTBA U UX CBOWCTBA.

HepaBenctBo ¢ ogHOM mepeMeHHOW. PaBHOCUIIBHOCTH HEpaBEHCTB. JIMHEWHBIE
HEpAaBEHCTBA C OJHOW mnepeMeHHOW. KBanpatHele HepaBeHCTBA. (CHUCTEMBI

HEPABEHCTB C OJTHOW MEPEMEHHOM.



O YHKIINAN

OcHOBHBIe MOHATHSA. 3aBUCHUMOCTH MEXAy BennmunHamu. [loustue QyHKIHMH.
OO6GrnacTh ompejeiaeHUs U MHOXKECTBO 3HaueHUU (PyHkimuu. CrocoObl 3amaHus
bynkmuu. ['paduk Gyakiuu. CBoiicTBa GyHKINH, UX 0TOOpakeHUE HA Tpaduke.
[Ipumepsl rpaduKOB 3aBUCUMOCTEH, OTPAKAIOIINX PeaTbHbIE MPOIIECCHI.
YucaoBble QyHkuuu. DyHKIWH, OMUCHIBAIOIIME MNPAMYIO U OOpaTHYIO
MPOTIOPIIMOHAIPHBIE 3aBUCUMOCTH, UX rpaduku W cBoicTBa. JlmHelHas
byuknus, e€ rpabuk u cBoiicTBa. KBampatuunas ¢yHkius, e€ rpaduk u
cBoiictBa. CteneHHbIe (YHKIIMU C HATypaJdbHBIMHU IMOKazaTeassMu 2 U 3, HX
rpaduky u cBoiictea. I'paduxu pyrkmuit y = Vx,y = Vx,y = |x|

YucaoBble nocjaeaoBaTeJbHOCTH. [IoHATHE YHCIOBOM MOCICIOBATECILHOCTH.
3amaHre TOCIeI0BaTEILHOCTH PEKYPPEHTHBIM CIOCOOOM U ¢Gopmynor N-ro
YJICHA.

ApubmeTnueckas M TeoMeTpudeckas mnporpeccur. DopMmynbl «N-To dYiIcHA
apu(pMETHUECKON U T€OMETPUUYECKOU Mpodeccuii, CyMMBbl MEPBBIX N-X YJICHOB.
N300paxkeHre 4YjaeHOB apU(METUUYECKOM U TeoMEeTpUYecKol mnpodeccuil
TOYKaMHU KOOPJAWHATHOM TIJIOCKOCTH.

DJIeMeHThI NPUKJIATHONH MaTeMAaTUKH

Maremarnueckoe MouenupoBaHue. IIpoueHTtHbie pacu€rel. PopMysa CIOKHBIX
nporieHTOB. I[IpuOmmkEHHBIC BBIUMCICHHS. AOCOMIOTHAsS W OTHOCHTEIbHAs
norpemuoctd. OCHOBHbIE MpaBuiaa KoMOMHATOpUKU. YacToTa M BEpPOSTHOCTH
ciaydaitHoro coObiTusi. Kiaccuueckoe ormpesenenre BeposTHOCTH. HauanmbHble
cBeleHuss o crtatuctuke. lIpencraBieHue MaHHBIX B BUIE TaOJMI], JUarpamm,
rpa¢ukoB. CTaTUCTUUECKHE XapaKTEPUCTUKU Habopa JaHHBIX: CpeaHee
apudMeTHIeCKOe, MeJIUaHa, HauOoJIblllee W HAWMCHBIIEC 3HAYCHHS, pa3Max.
[IpencraBienre 0 BLIOOPOUYHOM HCCIICTOBAHUH.

Anredpa B HICTOPUYECKOM Pa3BUTUH

Uctopus ¢opmupoBaHus TOHATHS YHCIA: HaTypajbHbIE dYHUCIA, JpOOH,
HEJIOCTATOYHOCTh PAlMOHAIBHBIX YHUCEN IS TEOMETPUUYECKUX HN3MEPEHHUIA,

uppanuoHaibHbie ynciaa. CTapuHHBIC CUCTEMBI 3amucH uncen. J[poou B BaBuione,



Erunre, Pume. OtkpbiTHEe necaTUYHbIX JpoOeil. CTapuHHBIE CHCTEMBI Mep.
JHecsatuunble apoOu u MeTpudeckas cucrteMa mep. [losiBieHune oTpuuaTeabHbIX
yucen U HyJi. JI. Marauukuii. JI. Oinep.

3apoxaeHne anreOpsl B Heapax apudmetuku. Myxammena anb-XOope3Mmu.
Poxnenue OykBeHHoi cumBosmku. I1. depma, ®. Buer, P. [ekaprt. Mcropus
BOIPOCA O HaxoxiaeHuu GopMyll KOpHEH anreOpanyeckux ypaBHEHH,
HEpa3pelmMoCTh B pajJuKalax ypaBHEHUW CTemeHu, Oonbiiei uerbipéx. H.
Tapranss, Ix. Kapnano, H. X. AGens, D. ['anya.

N300perenne MeToga KOOPAMHAT, MMO3BOJISIIOIIETO NEPEBOUTh FT€OMETPUUECKUE
00bekThl Ha s3bIK anreopsl. P. Jlekapt u Il. ®depma. [lpumepsl pa3znmyHbIX
CUCTEM KOOpPJIMHAT HA IUNIOCKOCTH.

3anaua Jleonapno Iluzanckoro (dubonHauum) o Kponukax, yucia OuOoOHAYYM.
3agayda O MaxMaTHOU JTOCKE.

HcToKu Teopuu BEPOSITHOCTEN: CTPAXOBOE J1€J10, a3apTHbIe Urpsl. I1. @epma u b.
[Tackanse. A. bepnymnmu. A. H. Koamoropos.

YYEBHO-TEMATHYECKHWH ILIAH

KomnuecTso Bunbel paboThl, IpoeKTHas
HaumeHnosanue paszaena, TEMbI
Ne 4acoB JeATEIbHOCTD

IIpenmer «Aaredpa» 7 kiace

1 | JIuneiinoe  ypaBHEHHE C

. 9 15 KonTponbnas padotaNel
OJIHOW NepeMeHHON
2 KoHnTponbHas
Heawie Boipaxerns 52 paboTtaNe2, No3 Ne4Ne5
3 OyHKIUN 12 Kontposnbnas pabotaNe6
Cuctemsbl JIMHENHBIX
4 ypaBHEHUI c JABYMS 18 Kontposnbnas padota No7
NNCPEMCHHBIMHA
5 Hostopenue " KonrtponbHas paboraNe8 Hmozo
CUCTEMaTUu3alusia y‘IC6HOFO 5
(utorosas) 102 u.
MaTcpHualia

IIpeamer «Aaredpa» 8 kiace

KonTtponbHas padora Nel,
1 | Paumonanpusie BBIPAKEHUS 44 KonTponbnas padora Ne2,
KontposnbHas pabora Ne3

2 KBa,Z[paTHBIC KOpPHH.

. 25 KontponsHas pabora N
JlelicTBUTENILHBIEC YK CIIa
3 KBagpatHbie ypaBHEHUS 26 KonTponbhas padota Ne5, Ne6
4 | Prorosoe HoBTOpeHHE 7 KonrtponbHas paboraNe7 Hmozo

(utorosas) 102 u.




IIpenmer «Aaredopa» 9 kiaace

HepaBeHcTB 21 Konrtponbnas padoraNel
KBanpatuunas QyHkus 32 Konrponbnas padora Ne2, Ne3
DJIeMEHTHI NPUKIATHON

P A 21 Konrponsnas padora Ne4d
MaTeMaTUKHU
Yucnosele

21 Konrtponsnas padora Ne5
MOCJIEA0BATEIbHOCTH
Kontponbnas padboraNe6 Hmozo
HUrorosoe noBropenue 7
(utorosas) 102u.
Bcezo konuuecmeo uacos 306

TEMATHUYECKHU IUIAH C OIIPEJEJEHUEM OCHOBHBIX BUJIOB YUEBHOM

00HOIl nepemenHoi)

JAEATEJIBHOCTH
7 Kiacc
n/n Copnepxanue KonuuyectBo XapakrepucTuka
4acoB OCHOBHBIX BH/I0B J1eSITCJIbHOCTH
yueHUKa( Ha YPOBHE Y4eOHBIX
JeficTBHiIl)
Jluneiitnoe ypaenenue c 00noil nepemennou (15 uacoe)
BBenenue B anredpy 3 Pacnosznagameo YU CIIOBBIE
JIuneliHoe ypaBHEHHE C OJHOU 5 BBIDAXKEHHUSI U BBIPAXEHUA C
MEPEMEHHOMN IIEPEMEHHBIMH, JINHEHBIE
Pemienne 3amad ¢ moMoOIIBRO 5 ypaBHeHus. lIpuBoauThs mpuMepsl
YPaBHEHUH BBIDOKEHUM C  II€PEMEHHBIMH,
IToBTOpEHHE M CHCTEMATH3AIUs 1 JUHENUHBIX ypaBHEeHUH. COCTABISTh
y4eOHOro Marepuaa BBHIDAKEHHE C TIEPEMEHHBIMU TIO
Koumponsnaa pabomahel 1 YCIIOBHIO 3a1a4H.
«/Tuneinvie ypasuenus c Buinonanames Hp606p330BaHI/I$[

BBIp)KEHUI: IPUBOJAUTH MOAOOHBIE
claraemMble, pacKpblBaTb CKOOKH.
HaxonuThs 3HaueHHE BBIPAXEHUS C
MNEPEMECHHBIMU npu 3aJlaHHBIX

3HAYCHUAX MEPEMEHHBIX.
Knaccuguyuposamso
anrebpanveckue BBIPAKEHMS.
OnuceIBaTh 1EJIbIE

BBIPAKEHHUS.

Dopmynupoeamsb  ONpPEIEICHUE
JUHEHHOro ypaBHeHHud. Pemars
JUHElHOe ypaBHEHHUE B 0OLIEM

BHJIE.
HNHTepnpeTupoBaTh ypaBHEHHE Kak
MaTeMaTU4YeCKYIO MOZEJIb

peanbHON CUTyaluu.
OnwucsiBath CXeMy  peuleHUus
TEKCTOBOM 3aJ1ayu, NMPUMEHATH €€
JUIS pelleHus 3a1a4




Ienvie svipasrcenusn (52 uaca)

6 ToxxmecTBEeHHO paBHBIC 2
BbIpakeHMs. ToxaecTra

7 Crenenn c HaTypajlbHbIM 3
MOKa3aTeIeM

8 CaoiicTBa CTEIEHU c 3
HaTypaJIbHBIM MTOKa3aTelieM

9 OHOYIECHEI 2

10 | MuorousieHbl 1

11 | CnoxeHnue u BBIYMTAHUE 3
MHOTO4JICHOB

12 | Konmponvnasn paooma Ne 2 1
«Cmenenv ¢  HamypaibHbIM
nokasamesem u eé ceoucmea

13 | YMHOXEHHE OJIHOYJICHA Ha 4
MHOT'OUJICH

14 | YMHOXEHHE  MHOTOWIEeHa  Ha 4
MHOT'OUJICH

15 | PaznokeHue MHOTOWIEHOB Ha 3
MHOXUTENIH. BbiHecenue oOriero
MHOXKHUTEJIS 32 CKOOKH

16 | PazyiokeHHMe MHOTOWICHOB Ha 3
MHOKUTENH. MeTol TPYNIUPOBKU

17 | Koumponsnaa  paboma  Ne3 1
«/lelicmeusn c mnozounenamuy

18 | IIpousBenenue Pa3HOCTH u 3
CYMMBEI JIBYX BBIPDOKCHUU

19 | PasHocCTBb KBa/IpaToB JBYX 3
BBIPA)KCHUI

20 | KBagpar cymMMBl M  KBajgpar 4
Pa3HOCTH JBYX BBIpAXKCHUHN

21 | IIpeoOpa3oBaHre MHOTOYIEHA B 3
KBaJpaT CyMMbl WA Pa3HOCTH
JBYX BBIpaXKCHUHN

22 | Koumponvnas paboma Ned 1
«@Dopmynwl COKpAwéHnozo
YMHOMCCHUA)

23 | Cymma U pa3HOCTh KyOOB JBYX 2
BBIPA)KCHUIN

24 | Ilpumenenue pa3IM4YHbIX 4
Croco0oB pa3iIoxKeHus
MHOT'O4JIeHa Ha MHOYKUTEIN

25 | [loBTOpeHne W cUCTEMaTU3ALMS 2
yueOHOro Marepuana

26 | Konmponwvnasn padomahes 1
«Pa3znosxcenue mmnozounena na
MHOMCUmMenu Pa3NUUHbIMU
cnocobamuy

Dopmynuposams:

onpeoeneHusn: TOXKIECTBEHHO
PaBHBIX BBIPAKCHUM, TOXJIECTB,
CTEIeHHU c HATYpaJIbHBIM
IoKa3arTeJieM, OJIHOYJIEHA,
OJIHOWJIEHA CTaHAApTHOTO BHJIA,
koa(durmenta OJHOYJICHA,

CTCIICHU OJHOYICHA, MHOI'OWICHA,
CTENEHU MHOTOYJICHA;

ceolicmea: CTCIICHU C
HaTypaJbHBIM TTOKa3aTelieM,

3HaKa CTEICHU;

npaeujia: JOKa3aTcIbCTBa
TOXICCTB, YMHOXCHUA OJHOYJICHA
Ha MHOTI'OYJICH, YMHOXCHUSA
MHOT'OYJICHOB.

ﬂOKdS’blBamb CBOMCTBa CTEICHHU C
HaTypaJbHbIM IIOKa3aTCICM.
3anuceIBaTh u JOKa3bIBaThb

(bopMysIBl TTPOU3BEECHUSI CYMMBI U
pa3sHOCTH JBYX BBIPAYKEHHU,

pazHoCTH KBaJIpaToB IBYX
BBIPDAKEHMM, KBaJpara, CyMMbl HU
KBaJpara pa3HOCTH JIBYX

BBIPQXEHHUI, CyMMBI Ky0OB W
pa3HOCTU KyOOB JIBYX BBIPaXKCHHUII.
Bovituucnamo 3HaueHue
6blpadiceHull  C  IIEPEMEHHBIMU.
Ilpumenamsy ceolicmea CTEICHU
JUIsl TIpeoOpa3oBaHUsl BBIPAKEHUH.

BreimonaaTs YMHOKCHUC
OJHOYJICHOB n BO3BCCHUC
OJHOYJICHA B CTCIICHD.

HpI/IBO)II/ITB OJHOYJICH K

CTAaHJAPTHOMY BHJY. 3alHChIBAThH
MHOTOWIEH B CTaHJapTHOM BHJIE,
OTIpeNeNATh CTENeHb MHOTOYICHA.
Ilpeobpa3zosvieamsv npouseedenue
OJTHOWJIEHA ¥ MHOTOYJIEHA; CYMMBEI,
pPa3sHOCTH, TPOU3BEJCHHUS  JIBYX
MHOI'O4YJICHOB B MHOI'OYJICH.
Bvinoaname pasnoscenue
MHO204leHa ~ HAa  MHOXUTEIHU
crnocoOOM  BBIHECEHHUS  00ILero
MHOXKUTENS 3a CKOOKHU, CIIOCOOOM
TPYNIUPOBKHA, 1O  (opmynam
COKpAIIEHHOTO YMHOXEHHUS U C
NPUMEHEHHEM HECKOJIBKHX
Croco0oB.

Hcnonvzoeamp YKa3aHHBIC
npeobpaszosanus 6  npouyecce




Ppewienus YypaeHeHuil,
JoKazamenbcmea
Dyukyus (12 uacos)
27 Cssi3u MEXKY BEJIMYMHAMU. 2 Ilpueooums npumepul
DyHKIHS 3agucumocmeil  MEXJy  BEIU-
28 | Cnocobbl 3a1aHus PYHKIMH 2 YUHAMMU. Paznuuate cpeau
29 | I'padux GpyHKINU 2 3aBUCUMOCTEH  (yHKIHMOHAJIBHBIE
30 | Jluneiinas dyHkuus, e€ rpaduk u 4 3aBUCUMOCTH.
CBOICTBa OnuceiBaTh NOHATHUS: 3aBUCHUMOUN H
31 | IloBTOpEeHHE U CHCTEMATHU3AIHS 1 HE3aBHCHMOM IICPCMCHHBIX,
y4eOHOTr0 Marepuasa ¢byHkuM, aprymeHTa (QyHKuny;
32 | Konmponvnas paboma N 6 "' 1 CrocoObl  3amaHus  (QYHKIHH.
Jlunennas pynkyus, eé ceoiicmea u DopmynupoBath OIIpCACICHUA:
epagux’” obmactu omnpeneneHus (HyHKINH,
oOmacti  3HaYeHWH  yHKUHUH,
rpaduka GyHKIMN, THHSHHON
byHKINH, pAMOi
MPOMOPLUOHAEHOCTH.
Botuucnams 3nauenue @ynkyuu
1o 3aJaHHOMY 3HAYEHUIO
aprymenTta. CoCTaBisITh TaOIHUIIBI
3HaueHuil  Qynkuuu. Cmpoums
epajux  pyHKIMHM,  3a7aHHOU
TaOJINYHO.
Ilo 2paguxy byHKIUY,
SBIIAIONICHCS MOJIETBIO PEabHOTO
rpouecca, onpeoensams
Xapakmepucmuku 3TOTO
nporecca, CTPOUTD rpaduk
JTUHEeHHON QYHKUIUU
Cucmembpl TuHEUHBIX YpAGHEHUIL ¢ 08yMs nepemennbimu (18 uacos)
33 | YpaBHeHus C IByMs IEPEMEHHBIMU 2 IlIpueooums npumepol: ypasnenus
34 | JluneiitHoe ypaBHEHHE C JByMS 3 c osymsa nepemMeHHbIMU;
MIEPEMEHHBIMH U €ro rpaduk JUHEHHOTO YpaBHEHHsSI C JBYMs
35 | Cucrembl ypaBHEHHH C AByMs 3 NEPEMEHHBIMH;  CUCTEMbI  JBYX
nepeMeHHbIMH. ['paduueckuit meton JUHEUHBIX YPaBHEHHH C JABYMsI
pEIICHUsT CUCTEMBI JIBYX JTHHCHHBIX MIEPEMEHHBIMU; peaTbHBIX
ypaBHEHUH C IByMs IEpeMEHHBIMH IIPOLIECCOB, JUISL KOTOPBIX
36 | Pemenue CUCTEM JTMHCHHBIX 2 YPpaBHEHHE C IBYMSI IEPEMEHHBIMHU
YpPaBHEHUH METOJIOM ITOJACTAaHOBKHU WM CHCTeMa YPaBHEHHH C JBYMs
37 | Pemenne CUCTEM JIMHENHBIX 3 [IEPEMCHHBIMHU
ypaBHeHI/Iﬁ METOJOM CIIOKCHUS ABIAKOTCA MaTEMaTU4YCCKUMHU
38 | Pemenue 3aga4 ¢ MOMOIIBIO CUCTEM 3 MOZCIAMHU.
JMHEHHBIX YpaBHEHUI Onpeodenamep, saenaemca au napa
39 | [loBropenne U cucTeMaTu3alus 1 uucen peuienuem AaHHOI'O
y4eGHOro MaTepuaa YpaBHEHHUS C ABYMS IEPEMEHHBIMHU.
40 | Konmponvnasa  paboma Ne 7 1 Dopmynuposams:

«Cucmemol ypasnenuit ¢ 08ymsa
nepemeHHbIMU)

onpeoenenusn: PelieHUs ypaBHEHUS
C JIByMsS TIEPEMEHHBIMH; UTO
3HAUUT PEIIUTh YPaBHEHHUE C ABYMS
MepPEMEHHBIMU; rpaduka
YpaBHEHUS C ABYMs IEPEMEHHBIMU;




JUHEWHOTO YpaBHEHUSI C JBYMs
[IEPEMEHHBIMU; PELICHUSI CUCTEMBI
YpaBHEHUU C ABYMS IEPEMEHHBIMU;
ceoiicmea ypagHeHuii ¢ JBYMS
MepeMEHHBIMU

Onucvieams: ceolicmea zpaguxa

JIUHEIIHO20 ypasHenus B
3aBUCHMOCTH OT 3HAYEHHH
K03 PHIIMEHTOB, rpaduuecKuit

METOJl PELICHUS CHCTEMBbI JIBYX
YpaBHEHUH C JBYMS IEPEMEHHBIMH,
METOJlT TOJICTAHOBKH M  METOJ
CJIOKEHHUS NIl PEIICHUS] CUCTEMBI
JIByX JIMHEHHBIX YpaBHEHUU C
JIBYMSI IIEPEMEHHBIMHU.

Cmpoums 2cpagpuxk  uUHENHO20
ypaenenus c 08yms
nepemMeHHbIMU.
Pewamo cucmemul JBYX
JUHEUHBIX YPaBHEHHU C JABYMs
MIEPEMEHHBIMHU.

Pewiamv mexcmoevie 3adauu, B
KOTOPBIX CHCTEMA JBYX JIMHEHHBIX
YPAaBHEHUH C ABYMS IEPEMEHHBIMU

SBIIETCS MaTeMaTH4eCKOn
MO/JIEJIBIO PEATILHOTO MpolLIecca,
U HMHTEPIPETUPOBATH PE3yNabTaT
PEIICHUS] CUCTEMBI
Iloemopenue u cucmemamuzayus yueono2o mamepuana(s uacos)
41 | 3agauu 18 TOBTOpEHHS Kypca 7 4
KJjlacca
42 | Hmozoeasn konmpoavnas paboma 1
Hmozo | 102 uaca
8 kiace
n/n Copepxanue KonnuectBo Xapakrepucruka
4yacos OCHOBHBIX BH/I0B
AesITeILHOCTH Y4eHHKa (
HA YPOBHEe Y4eOHBIX
e cTBHIA)
Payuonanvuvie gviparxcenun(44 uaca)
1 PanmonansHbie 1pobu 2 Pacnoznasameo eJble
paIMoHaIbHbIC BHIPAKCHHUS,
OCHOBHOE CBOMCTBO pallMOHAIBHOMN 3 IpoGHEIE palMOHABHEIE
2 npobu BBIPAXXCHUS, IPUBOJUTH
TIPUMEPBI TaKHX
Crnoxxenue u BBIMHTAHHE 3 BEIPAKEHHIL.
3 paInMoHAIBHBIX APOOEH C dopmynuposams:
OJIMHAKOBHIMH 3HAMEHATEIISIMU onpedenenus:




Cio)eHne U BEIYUTAaHUE

panMoHaNbHBIX Jpo0eit ¢ pa3sHBIMU

4
3HAMEHATEISIMU
KonrponsHas padora Nel «Crnoxenune
S5 Y BBIUMTAHUE PALMOHATIBHBIX APOOEii»
YMHOKEHUE U JISTICHHE PAIIHOHATBHBIX
6 npobeit. Bo3eneHue painoHaIbHOM
poOH B CTEICHb
ToxnecTBeHHBIE MPeoOpa3oBaHUs
7 palOHaTIbHBIX BBIPAXKEHUN
Koumponvnan paboma Ne2
8 «Ymnoocenue u oenenue
PaUUOHATILHBIX OpODeil)
PaBHOCWIIBHBIE YpaBHCHHSI.
9 PanmonasHbIC ypaBHCHHS
CreneHs C MelbIM OTPUTIATEIIEHBIM
10 | nokazarenem
CBoiicTBa CTETICHH C IIEJIBIM
11 | nokazarenem
K .
12 Oyukuus y=- u e€ rpapuk
X
Konmponsnaa paboma Ne3
«Payuonanvusle ypagnenus.
K o
Dynukyua y= u eé zpagux »
X
13

PaLMOHANIBHOTO BBIPAXKEHUS,
JOYCTUMBIX 3HAYECHUU
IIEPEMEHHOM, TOKJAECTBEHHO

paBHBIX BBIPAXKCHU,
TOKJECTBA, PABHOCHJIBHBIX
YPaBHEHUH, palUOHAIBHOIO
YPaBHEHUs, CTCTIICHU

C HYJEBBIM IIOKa3aTelieM,
CTEIICHH C OTPULATEIIBHBIM
[I0Ka3aTeseM, CTaHJapTHOIO
BU/Ia YMCIIa, 0OpaTHOU
[IPONIOPLHUOHAIBHOCTH;
ceolicmea:. OCHOBHOE
CBOWCTBO PALIMOHAIBHOM
NpoOu, CBOMCTBA CTENEHU C

LEJIBIM TTOKa3aTelneM,
ypaBHEHUH, QYHKIIUU y=}—;
npaeuna: cioXeHus,
BBIYMTAHUS, YMHOKCHUS,
JENICHUS IpoOeH,
BO3BEJICHUS IpOoOH B
CTETICHb;

yCIIOBUE pPaBEHCTBA Apodu
HYJIIO.

oka3zvleamsb cBoiicTBa
CTETICHH C IEJIBIM MToKa3aTe-
JEeM.

Onucwvieams cpaguueckuii
MemoO0 PELIEeHUs ypaBHe-
HUW C OJTHOM ITIEPEMEHHOM.
[IpuMeHATH OCHOBHOE
CBOWCTBO pAaIIMOHAIBHON
JpOOH ISl COKpAIEHUS U
npeoOpa3oBaHust IpooOeil.
[TpuBoaMTE IPOOH K HOBOMY
(oOmiemy) 3HAMEHATENIO.
Haxoautes cymmy, pa3HOCTb,
NPOM3BEIECHUE U YACTHOE
npobeii. BEImomHsATh
TOXECTBEHHbBIE
[IpeobpazoBanms
parMoHaTBFHBIX BRIPAKCHUH.
Pemrate ypaBHeHUs €
IIEPEMEHHOM B 3HAMEHATEIEe
IpooH.

[IpuMeHATH CBOMCTBA




CTETICHH C IEJIBIM MToKa3aTe-
JeM AJis peoOpa3oBaHus
BBIPAKCHUIA.

3anucvieams uucna é
CMAaHOapmHuoMm euoe
BrinosiHsaTe nocmpoenue u
umenue rpadpuka QyHKIIH

K
=

Keaopammuwie kopnu. /leiicmeu

menvHble uucna (25 uacos)

14 Dy y=xu eé rpaduk 3
KBanparusie kopau. Apudmernyeckuit 3
15 | kBagparuslii KOpeHs
16 MHOK€eCTBO U €0 JIEMEHTHI 2
[TogmuoxecTBO. Onepanuu Haj 2
17 | muoxectBamu
18 UucnoBble MHOKECTBA 2
CoiicTBa apu(pMeTHIECKOTO 4
19 | kBagpaTHOTO KOpHS
ToxnecTBeHHbIE TpeoOpa3zoBaHUs )
20 BBIPAYKEHHI, COJIEPKAILNX
apudmeTnyecKkue KBaapaTHbIE KOPHU
91 | PyHKIHA y=VX 1 eé rpaduk 3
Konmponsnaa paboma Ned 1
«Keaopammnuie kopnu.
[eiicmeumenvuole uucna)
22

Onucvlieams: MTOHSATHE
MHOXECTBA, DJICMEHTa MHO-
JKEeCTBa, CIOCOOBI 3aJaHUs
MHO’KECTB; MHOKECTBO
HaTypaJbHBIX qucell,
MHOKECTBO IIEJIBIX YHCEII,
MHOXXECTBO  PallMOHAJIBHBIX
qucel, MHO>KECTBO
JNEUCTBUTEIBHBIX 4YHCET U
CBSI3M MY dTHMH YUCIIO-
BEIMH MHOYXECTBaMH, CBS3b
MEeXIy OECKOHEYHBIMHU
JNECATUYHBIMH  JIpOOSIMH U
paroHaIbLHBIMU, Uppa-
IIMOHAJIbHBIMHU YHCJIAMHU.
Pacno3naBarh
palMoHaIbHbBIC u
UppaIMoHaIbHBIC YHCIIA.
[IpuBoUTH MIPUMEPHI
paIMOHATILHBIX YHCET

U UppaIoOHaTbHBIX YUCEIL.
3amuchIiBaTh C  ITOMOIIBIO
(dbopMyIn cBoiicTBa NeHCTBUI
c e CTBUTEIILHBIMU
yrcnamu. opmynupoBaTh:
oTpeJieJIeHUsI: KBaJAPaTHOTO
KOpHS ©3 4ucha, apud-
METUYECKOTO0  KBaJpaTHOTO
KOPHSI U3 YUCJIa, PABHBIX
MHOKECTB, IIOJIMHOKECTBA,
NepeCceuyeHUs MHOJKECTB,
00beIMHEHNS MHOYKECTB;
CcBOMCTBA: (YHKIMH y = X2,

apupmMeTHyecKoro
KBaJpaTHOTO KOpHS,
QyHKIIN y=VX.

Jloka3pIBaTh CBOMCTBA
apuMeTHIECKOTro KBaapar-
HOT'O KOpHSI.

Crpouts rpaduxu yHKIUN
y = X2 u y=vX.




[IpumeHaTH MIOHATHE

apuMETHIECKOTO
KBaJIpaTHOTO  KOpHS  JUIA
BBIYMCIICHUS 3HAa4YeHUH
BBIPAKCHUIA.

VYnpomars BBIpA)KEHUS,
coJieprKalime apupmeTn-

YECKUE KBaJpaTHbIE KOPHH.
Pewate ypaBHeHUS
CpaBHuBarb 3HAYCHUS
BBIPAKCHUIA.

Beimonuate npeoOpa3oBanue
BBIPQ)KCHUM C IPUMEHEHHUEM
BBIHECCHUS MHOXWTEISA U3-
10| 3HAaKa KOPHs1, BHECCHUS
MHOJKUTEIS IO 3HAK KOPHS.
BoinonHsATe  0cBOOOXAECHUE
OT HPPALMOHAIBHOCTH B
3HaMeHaresne JpoOu, aHaiu3
COOTHONIECHUN MEXKIY
YHMCJIOBBIMA MHO>KECTBAMHU U
UX 3JIEMEHTaMH

Keaopammuwie ypagnenusn (26 uacoeg)
KBanparusle ypaBHeHus . Pemenue 3
23 | HeNOJHBIX KBAJPATHBIX YPABHEHHIL
®opMyna KOpHEW KBaJApaTHOIO 4
24 | ypapHeHus
o5 Teopema Buera 3
Konmponsnaa paboma Ne5 1
26 | «Keaopammnuvie ypasnenusny
o7 | Keampatubrit TpéxuieH 3
Pelrenre ypaBHEHUH, CBOASAIIUXCS K 5
28 | xBaJpaTHEIM ypaBHEHHAM
ParonanbHble ypaBHEHHUS Kak 6
0g | MaTEMaTHYECKUE MOJICNM PEaNTbHBIX
CUTYyalHil
Konmponsvnas paboma Nob 1
«Ypaeuenus, ceooawueca k
keaopamuvim. Keaopammnuii
30 | mpéxunenr

Pacno3znasamo u
npueooums npumepbol
K6AOpamuvlxX  ypaeHeHUil
pa3IUYHBIX BUAOB (TOJHBIX,
HETOJIHBIX, TPUBEAEHHBIX),
KBaJpaTHBIX TPEXWICHOB.
OnuceiBaTh B 00IIEM BHJIC

peuieHue HEMOJIHBIX
KBaJIpaTHBIX YPaBHEHUN.
Dopmynuposambs:
onpedeneHusn:  ypaBHEHUs
MepBOI CTETIEHH,
KBaJIpaTHOT O YPaBHEHUS;
KBaJI[paTHOIO TpEXUIJICHA,
JUCKPUMHUHAHTA
KBaJIpaTHOT'O ypaBHEHUS U
KBaJIpaTHOT O TpEXWIEHA,
KOpHSI KBaJpaTHOIO
TpéxuseHa; OHKBaJAPaTHOTO
YpaBHEHUS; CBOMCTBA

KBaJ[paTHOTO TPEXUJICHA;
TeopeMy Buera u oGparHyro
el TeopeMy.

3anucvieams u 0okazvigamso
dopmyny KopHell
KBaJpaTHOI'0 YpaBHEHUS
KOpHEeH KBaJ[paTHOTO
YPaBHCHHA B 3aBUCUMOCTHU




oT 3HaKa €ro

JUCKPUMHUHAHTA.
Hoxazvieamo meopemol:
Buera (mpsimyto u

o0paTHyI0), O Pa3JI0KCHUH
KBaJPAaTHOIO TPEXUJICHA Ha
MHOXWTEIH, O CBONCTBE
KBaJPaTHOr'0 TPEXUICHA

c OTPHLIATENIbHBIM
JUCKPUMHUHAHTOM.
Onucvieamsv na npumepax
Memoo 3aMeHbl nepemen-

HOU I pelieHus
YpaBHEHUH.

Haxonute KOpHH
KBaJpaTHBIX YpaBHEHUN
Ppa3IMYHBIX BUJIOB.

[Ipumensars teopemy Buera
U 00paTHyIO el Teopemy.

Beinonnate pasioKeHHe
KBaJpaTHOrO TpEX4jIeHa Ha
MHOXHUTEIIH. Haxonuts

KOPHU YPaBHEHUH, KOTOpPBIE
CBOJATCA K KBaJPaTHBIM.
CocraBndartp KBaJIpaTHbIE
YPaBHEHUS U ypaBHEHUS,
CBOJAIIMUECS K KBaJIpaTHbIM,

SIBJISIOILIECS
MaTeMaTHICeCKHUMH
MOJICTISIMH pealbHBIX
CUTYalHil
Hmozoe0e noemopenue(7 uacos)
31 | 3amaHus s MOBTOpEeHHS § Kiacca 6
32 | UroroBast KOHTpoOJIbHAs paboTa 1
Hmozo | 102 uaca
9 kJacc
n/n Coaepxanue KosmuectBo XapakTrepucTuka
4acoB OCHOBHBIX BH/I0B
NesiTeIbHOCTH YUYEHUKA
( Ha ypoBHe y4eOHBbIX
AefcTBUIl)
Hepasencmea (21 uac)
1 UrcnoBble HEPABEHCTBA 3 Pacnosnasamo u npugooums
2 OCHOBHBIE CBOWCTBA YHCIIOBBIX 2 npumepul YHCIIOBBIX

HCPABCHCTB

HCPABCHCTB, HCPABCHCTB C




3 CrnosxeHue 1 yMHOKEHHUE YNCIIOBBIX 3 NepEeMEHHBIMH, JMHEWHBIX
HepaBeHCTB. OlleHUBaHWE 3HAYEHUS HEpPABEHCTB C OTHOH
BBIPAKEHHUS IIEPEMEHHO, JIBOMHBIX

4 HepaBeHnctBa ¢ 0J1HOM nepeMeHHON 1 HEPABEHCTB.

5 Perrenue HepaBeHCTB ¢ OJHOM 5 Dopmynuposamsp:
nepeMeHHol. YnucnoBble NpOMEKYTKU onpeoeneHun: CpaBHEHUS

6 CucTteMbl TMHEHHBIX HEPABEHCTB C 5 ABYX YHUCEJI, pEIICHUS
OJIHOM MEPEMEHHOM HEPABEHCTBA C OTHOH

7 [ToBTOpEHME U cucTemMaTU3auus 1 [EPEMCHHOM, PAaBHOCHIIBHBIX
yqe6H0ro marepuaia HEPABCHCTB, peicHuA

8 Koumponvnas paboma Nel 1 CHUCTEMbI HEPABEHCTB C OJHOM
«Pewenue nepasencme u ux NEPEMEHHOI, obsactu
cucmemy OIIPCACIICHUS BbIPAKCHU,

CBOMCTBa YHCIIOBBIX
HEpPAaBEHCTB,  CJOXKEHUS U
YMHOXXEHUS YHCIIOBBIX
HEPaBEHCTB.
Jloka3bIBaTh: CBOICTBA
YHCIIOBBIX HEPaBEHCTB,
TEOpEMBbl O CIOXEHUU U
YMHOXKEHUH.
Pewamo JIUHelHble
Hepasencmea.  3anMChIBATh
pelIeHNs HEpaBeHCTB U MX
CHCTEM B BH/JIE YUCIIOBBIX
IPOMEKYTKOB, OOBEINHEHHS,
nepeceyeHus YHCIIOBBIX
MPOMEKYTKOB. Pemartp
CHCTEMY HEpaBEHCTB
c OJTHOU IIEPEMEHHOM.
OuenuBathb 3HAaYCHHE
BbIpakeHUs. M3o00paxkaTh Ha
KOOPJIAMHATHOM IIPSIMOM
3a/laHHbIE HEpaBEHCTBaMHU
YHCJIOBBIE TPOMEKYTKH
Keaopamuunas ¢pynkyus (32 uaca)

9 [ToBTOpEHME U paclIupeHre CBEACHUI 3 Onucvieams MOHSITHE
0 (GyHKIMHU (GyHKIMU KaK IpaBuia,

10 | CgoiicTBa QyHKIHH 3 YCTaHaBJIMBAIOIIETO CBA3b

11 | Tloctpoenue rpapuka GpyHKIUU 2 MEXy 2JIEMEHTAMH JIBYX
y=kf(X) MHOXECTB. CoiicTBa

12 | Tloctpoenue rpapukoB GyHKIUU 4 GyHxImn
y=f(X)+b u y=f(x+a) Dopmynuposamsy:

13 | KBagparuunas ynkuus ,eé rpaduk u 6 onpeoenenus: HYJIS
CBOMCTBaA byHKIIHN; MTPOMEKYTKOB

14 | Konmponsuas pavomane?2 1 3HAKOIOCTOSHCTBA  (DYHKILIUK;
«Ilpeobpaszosanue cpaguxos (ynkuum,
pynxyuitn BO3pacTaroiel(yobIBaroIiei)

15 | Penenue KBaJpaTHBIX HEPABEHCTB 5 Ha MHOXXECTBE; KBAJPATHIHOH

16 | Cucremsl ypaBHEHHUH ¢ AByMS 1 )EINIGIR KBaJIpaTHOIr'O
HEepEMEHHBIMU HCpaBCHCTBA, 5

17 | TloBTOpEHME M CHCTEMATH3ALIHS 1 CBONCTBA KBaZIpaTHTHON




y4eOHOro MaTepuaa

18

Koumponvnasa paoomaNe3 «Pewenue
Keaopamuuvix nepasencme. Cucmemot

YPAGHeHUIl ¢ O8YMA NePeMEHHBIMUY

byHKIUY;
MpaBuIia
rpaduKoB
MOMOIIbIO
BUJA
CrpouTth rpaduku GyHKIHHA €
MOMOIIIBIO TTpeoOpa3oBaHuit
Cmpoump rpaduk
kBagpatuaHoil pynxuu. [1o
rpaduxy KBaJIpaTUYHOMN
(yHKLINUU ONTUCHIBATH €€
CBOMCTBA.

Onucvieams cxemamuunoe
pacrosoxxeHue napadosl
OTHOCHUTEJIBHO OcHU abcLuce B
3aBUCHUMOCTH OT 3HaKa
crapuero ko3ddunuenra u
JTMCKpPUMHUHAHTA
COOTBETCTBYIOIIETO
KBaJpaTHOI'O TPEXUIICHA.
Pewams keadpamnule
HepageHncmea, NCIOoIb3ys
CXEMY pacIOJIOKEHUS
napaboJIbl OTHOCUTEIBHO OCH
a0cuucc.

Onucwvieams cpaguueckuii
Memoo PeleHUs! CUCTEMbI
JBYX YPaBHEHHUH C JByMS
NEPEMEHHBIMH, OJTHO U3
KOTOPBIX HE SIBIISICTCS
JIMHEWUHBIM

MTOCTPOCHHSI

byHKIUI c
npeoOpa3oBaHUM

Anemenmol NPUKIAOHOU

MaAmemamuKu

(21uac)

19

MaremaTnyeckoe MOAECITMPOBAHNE

3

20

[IponieHTHBIE pacyYEThI

3

21

AOCOITIOTHASA 1 OTHOCUTEIILHAS
MOTPEIIHOCTH

2

22

OcHoBHbIE NpaBUjIa KOMOMHATOPUKHU

23

YacroTa ¥ BEpOATHOCTH CITy4altHOTO
COOBITHSA

24

Kiaccuueckoe onpenenenue
BEPOSITHOCTH

25

HauannpHbie CBCJACHHA O CTaTUCTUKC

26

[ToBTOpEHME U cucTeMaTH3alus
y4eOHOTr0 MaTepurana

27

Konmponsnas padomaiNed
«Inemenmoul NPUKIAOHOTL
MamemamuKuy

Ilpusooums npumepboi:
MaTEeMaTUYECKUX MOJeIIen
peanbHbIX CUTYaILIN;
NPUKIIAIHBIX 33]1a4;
MPUOIMKEHHBIX
UCITIOJIb30BaHUSA
KOMOUMHATOPHBIX MpaBuI
CyMMBl U  TPOU3BEIACHUS;
CITy4aHBIX COOBITHH,
BKJIIOYAas  JOCTOBEPHbIE U
HEBO3MOXKHBIC COOBITHS;
OMBITOB C PAaBHOBEPOSTHBIMU
WCXO/aMH;  TPEICTaBICHUS
CTaTUCTUYECKUX JIAHHBIX B
BHJIEC TaOmWI, JUarpaMmm,
rpaduKoB;  HMCTOJB30BAHUS
BEPOSTHOCTHBIX CBOICTB
OKPY’KaIOIIUX SBJICHUH.

BEIINYHH,

Dopmynuposams:




onpedenenusn:  aOCOTIOTHON
MOTPEUTHOCTH, OTHOCH-

TEJIbHOMN [IOrPEIIHOCTH,
JIOCTOBEPHOT'O COOBITHUS,
HEBO3MOKHOTO COOBITHS;
KJIACCUYECKOE  ONpPENENICHUE
BEpPOSITHOCTH;

npasuna: KOMOMHATOpHOE
MPaBUIIO CYMMBI,
KOMOHHATOPHOE IIPaBUIIO
MPOU3BEICHHUS.

Onucvigamso Imanwul
peuieHusn NPUKIAOHOU
3a0ayu.

Iloacuams u 3anuceieamo
(hopMyIly CIIOKHBIX MTPO-
LIEHTOB. IIpoBonuTh
IIPOLEHTHBIE  Pacy€rbl  C
UCIIOJIb30BAHUEM  CJIOXKHBIX
MPOLIEHTOB. Haxonute
TOYHOCTh TPUOIIKEHUS 110
Tabauie npUOIMKEHHBIX
3HAYCHUI BEJINYMHBI.
Hcnons3oBars pasyInyHbIC
hopmbI 3aIucu
npUOIMKEHHOTO  3HAYEHMS
BEJINYMHBI. Ouenusamp
npUOIUIHCEHHOC

3HaAYeHue GeIUYUHDL.
[IpoBoauTh OTIBITHI co
CIIy4aliHBIMHM MCXOJIaMHU.
Iloacuams u 3anuceleamo

dopmyny HAaXO0KJICHUS
YacCTOTHI CIIy4alHOr o
COOBITHSI. OnuceiBaTh
CTAaTHCTUYECKYIO OIICHKY
BEPOATHOCTH CIIy4aifHOTO
COOBITHSI. Haxomutb
BEPOSATHOCTD CIIy4aifHOTO

COOBITHSA B OIBITaxX c
PaBHOBEPOSITHBIMHA HCXOJAaMH.

Onucvieams Imanwl
CTaTUCTUYECKOTO
uccienopanus. Ogopmaame
uHpopmayuio 6 euode
maoauy, u ouazpamm.
W3Bnekarp uHpopmanmio w3
TaOJINII u JUarpaMM.
Haxomuth ¥  mpUBOIUTH
MIPUMEPBI HCTIOTh30BaAHUS
CTaTHCTUYECKUX

XapaKTEPUCTHK,




COBOKYITHOCTH JaHHBIX
cpemHee 3HAYeHHWE, MOJa,
pa3max, MeJIMaHa BEIOOpKH

Yucnosvie nocnedosamenvnocmu (21

uac)

28 | YucnoBsle MOCIEA0BATEIBHOCTH 2
29 | ApudmeTndeckas nporpeccus 4
30 | CymMmma N mepBbIX YICHOB 4
apu(MeTHUYECKON MPOTrpecCuu
31 | I'eomeTpuueckas nporpeccus 3
32 | CyMmma N mepBbIX YICHOB 3
reOMETPUYECKON MPOTPECCUH
33 | Cymma 6ecKOHEYHOM
reOMETPUYECKON MPOTPECCUH, Y 3
KOTOPOH MOJyJIb 3HAMEHATEIS
MeHblIe |
34 | IloBTOpEeHHE U CUCTEMATU3AIUS 1
y4eOHOro MaTepuaia
35
Konmponsnaa paboma Ne5 1

«Hucnoevie nocnedosamenvbHOCmU

IIpuBoauTh IIPUMEPBL:
MOCJIEIOBATEIbHOCTEM;
YHCIIOBBIX
MIOCJIEIOBATEIBHOCTEM, B
YaCTHOCTH  apu(METHUECKOU
u reoOMETPUYECKOI
MPOrPECCUM; HCIOJIb30BAHUS
MOCJIEI0BATEIbHOCTEMN B
pealbHOM KW3HU; 3a1ay, B
KOTOPBIX  PacCMAaTPUBAOTCS
CyMMBI ¢  OECKOHEYHBIM
YHUCJIOM CJIaraeMbIX.
OnuceiBatTh: HOHSATHUS
MOCJIEIOBATEIbHOCTH, YJ€Ha
II0CJIE1I0BATENbHOCTH;
CrocoObl 3aJaHus
IIOCJIEIOBATEIbHOCTH.
BoruucasTs: YJieHa
I0CJIEI0BATEIbHOCTH,
3aJaHHOU

®opmysiol N-ro 4WieHa WU
PEKYPPEHTHO.
DopMyIHpOBATH:
OnpeIeICHUS:
apumeTHnIecKoit
IIPOrPECCUH, T€OMETPUUYECKOU
MIPOrpeECCu;

CBOIICTBa YJICHOB
apudmeTnyecKout u
F€OMETPUYECKOU MTPOTPECCUN.
3anaBath apuMETUUECKYIO U
TFEOMETPUUECKYI0 IIPOrPECCUu

PEKYPPEHTHO.
3anuchiBaTh U TOSICHSTH
dbopmynel  o0miero  wieHa
apudmeTuyecKoit u

F€OMETPUYECKON ITPOTrPECCUM.
3anuceiBaTh M JOKa3bIBATh:
(GbopMyNIbI CyMMBI N HEPBBIX
YJIEHOB apuU(pMETHUYECKOH H
F€OMETPUYECKON MPOTPECCUI;
(bopMyIIbI, BEIpaXKaroIue

CBOMCTBA YJIEHOB
apupMeTHIeCcKon u
F€OMETPUYECKON MPOTPECCUM.
Boruncnsate CYMMY

OeCcKOHEYHOM
r€OMETPUYECKON




porpeccuu, y Kotopoi |q| <
1.

[IpencraBnste OeCKOHEUYHBIE
HepUOINYECKUE IpOOH B

BUJIe OOBIKHOBEHHOU APOOH .

Hmozoseoe noesmopenue (7 uacos)

36 | Ynpascnenusn onsa noemopenus 6
Kypca 9knacca
37 | Hmozosas konmponvnas paboma 1

Hmozo 102 uaca

Y4eOHO-MeToIuYeCKoe H MATePHATILHO-TEXHHYECKOe 00ecrneyeHne
00pa30BaTeIbHOTO MpoIecca

Y4eOHO-MEeTOANIECKHH KOMILIEKT

Jluteparypa 1Jisl y4aierocsi U y4uTeJisi
1. Anrebpa : 7 kiacc : yueOHUK Ui y4dammxcs oOmieoOpa3oBaTelnbHBIX yupexaeHuit / A. T.
Mep3msik, B. B. [Tonouckuii, M. C. Sxup. — M. : Bearana-I'pag.
2. Anrebpa : 7 Kkimacc : JAMJAKTUYECKHME MaTepuanbl @ TocoOue Ui y4aluxcs
obmieo0pazoBarenbHBIX yupexacauii /A. I'. Mepaisk, B. b. [Tomonckuii, E. M. Pabunosuy,
M. C. Sxkup. — M. : Benrana-I'pacd.
3. AnreOpa : 7 xnace : Mmetogudeckoe mocodue / E. B. Bynko,A. I'. Mep3nsik, B. b. ITononckuid,
M. C. Sxup. — M. : Benrana-I'pad.
4. AnreOpa : 8 kiacc : y4eOHUMK JUIsl ydamuxcs oOmeoOpa3oBaTenbHbIX yupexaeHuid / A. T
Mep3insk, B. b. [Tononckuit, E. M. Pabunosuu, M. C. Skup. — M. : Benrana-I'pag.
5. Amrebpa : 8 Kmacc : JAMJAKTHYECKHME MaTepHanbl : TOcOoOMe ISl YJalluxcs
obmeoOpazoBaTenbHbIX opranu3anuii / A. I'. Mep3nsk, B. b. Ilononckuii, E. M. PabunoBuu, M.
C. SIxkup. — M. : Benrana-I'pad.
6. AnreOpa : 8 knacc : meroaundeckoe nocodue / E. B. bynko, A. I'. Mep3nsk, B. b. Ilonoxckuii,
M. C. Sxup. — M. : Benrtana-I'pad.
7. Anrebpa : 9 kiacc : ydeOHHK 715 ydaIuxcs oo1eoopaso-
BaTenbHbIX opranmu3anuii / A. I'. Mep3nsk, B. b. Tlonon-
ckuii, M. C. Sxkup. — M. : Benrana-I'pad.
8. Anrebpa : 9 Kiacc : JIUJAKTHYECKHE MaTepHalibl : [OcOOMe sl ydallluxcs
obmreoOpazoBarenbHbIx opranuzanmii / A. I'. Mep3nsk, B. b. [Tononckuit, E. M. PabunoBuy, M.
C. Sxup. —M. : Benrana-I'pad.
9. Anrebpa : 9 xnacc : merogudeckoe mocooue / E. B. bytiko, A. I'. Mep3msik, B. b. [Tononckut,
M. C. Sxup. — M. : Benrtana-I'pad.

Cl'lpaBO‘IHble HOCO@I/IH, HAYYHO-IIOMMYJIIpHasi H UCTOPHUYECKas JIUuTEparypa

1. AraxanoB H. X., Ilomgnmunckuit O. K. Maremaruka : pailoHHbIe onuMIuaasl : 6—11 kimaccsl.
— M. : IIpocsemenue, 1990.

2. I'aBpunioBa T. JI. 3anumarenbHas marematuka : 5S—11 kiaccel. — Bonrorpag : Yuutens,
2008.

3. Jlesutac I'. I'. Hecrangaptasie 3agaun o marematuke. —M. : MJIEKCA, 2007.

4. Ilepmu C. C., Ilepau b. C. CrpaHunsl pyccKol MCTOPUU Ha ypoKax MaTeMaTHKu. — M. :

[Tenaroruka-IIpecc, 1994.

5. IInuyrun JI. @. 3a ctpanunamu yueOHuKa anredpel. — M. : [Ipocemienue, 2010.
6. [To#ia JIxx. Kak pemars 3agaay? — M. : IIpocBemenne, 1975.

7. IIponssonos B. B. 3apgaun Ha Bepoct. — M. : MUPOC, 1995.




8. ®apkoB A. B. Marematnueckue onmumnuaasl B mkoie : 5—I11 kmacesl. — M. @ Aiipuc-IIpecc,

2005.
9. Ounuknonenus A nerei. T. 11 : Marematuka. — M. : ABanTa+, 2003.
10. http:/www.kvant.info/ HayuHo-niomynsipHbIii  QU3HKO-MaTeMaTHUECKUI
IIKOJIbHUKOB U CTYIEHTOB «KBaHT».
IleyaTHBIE MOCOOHA
1. Tabnuie! 1o anredpe s 7—9 KiaccoB.
2. [MopTpeThl BBIJAIOMIUXCS JAesATeNeH B 001aCTH MAaTEMATHKH.

HNudopmanuoHHbIe CpeACTBA
1. Kosunekuus MeauapecypcoB, 3JIeKTPOHHbIE 0a3bl JaHHBIX.

2. UnTepHer.

JKPaHHO-3BYKOBbIE OCOOUS

KypHalI st

Buneopunbsmbl 06 HCTOpUM Pa3BUTUS MATEMATHKH, MAaTEMAaTHUECKUX UACH U METOJIOB.

Texnnuyeckue cpeacTBa 00y4eHuUst
1. Kommbrotep.
2. MynbTUMEIManpoeKTop.
3. DkpaH (Ha MITaTUBE WM HABECHOM).
4. nTepakTuBHas JOCKA.

Y4yeOHO-IpakTH4YECKOe U Y4eOHO-/1a00paTOpHOE 000py/I0BaHHe

1. Jlocka MarHuTHasi ¢ KOOPAMHATHOM CETKOM.
2. KoMIuiekT 4epTéXHBIX MHCTPYMEHTOB (KJIACCHBIX U pa3-

JMATOYHBIX): TUHEIKa, TpaHCHIOPTHP, YroiabHUK (30°, 60°), yronsHuk (45°, 45°), HUPKYIb.
3. HabGoper s wmopnenupoBanusi (IBETHas Oymara, KapTOH, KajbKa, KIEH, HOKHUIIBI,

TIJTACTHIIHH).



INIJTAHUPYEMBIE PE3YJIBTATBI
N3YYEHUSA KYPCA AJITEBPHI 7-9 KIIACCOB

1.

Benymue nieneBble ycTaHOBKM M OCHOBHBIE OKH/Ia€Mbl€ PE3yJIbTaThl OCBOCHHUS BCEX KOMIIOHEHTOB, COCTaBIIAIOIIUX cofepxarenbHyto ocHoBy OOIT OO0
I'MMHa3UU.

Obyuenue mamemamuke ¢ 0CHOGHOI WKOJIe HANPAGIEHO HA 00CHUIICCHUE C/1e0VIOUUX Henell .
B HanpaB/ieHUM JTUYHOCTHOTO PA3BUTHA:

® Pa3BUTHE JIOTMUECKOI'0 U KPUTUUYECKOTO MBIIIICHHUS, KYIbTYPhl PEUr, CHOCOOHOCTH K YMCTBEHHOMY 3KCIEPUMEHTY;

¢ GOPMUPOBAHHE Yy YYAIIUXCS HWHTEIUIEKTYaJIbHOW YECTHOCTH M OOBEKTHMBHOCTH, CIIOCOOHOCTH K MPEOJOJICHUIO MBICIUTEIBHBIX CTEPEOTHUIIOB,
BBITEKAIOIIUX U3 OOBIIEHHOTO OIbITA;

® BOCIIUTAHHUE Ka4eCTB JMYHOCTH, 00ECIICUNBAIOIINX COLUATBHYI0O MOOUIBHOCTD, CTOCOOHOCTh MPUHIUMATh CAMOCTOSITEIIbHBIE PELICHHS;

¢ (OpMHUPOBAHME KAYECTB MBIIIJICHHUS, HEOOXOJUMBIX JJIs aJJaNTallid B COBPEMEHHOM WH()OPMaIMOHHOM OOIIECTBE;

® pa3BUTHE UHTEpECA K MaTEMaTHUYECKOMY TBOPUYECTBY U MaTEMAaTHUYECKUX CIIOCOOHOCTEH.
B MeTtanpeaMeTHOM HanpaBJIeHUM:

(dbopMHpoBaHME IPEACTaBICHUN O MaTEeMaTHKE KaK 4acTH 00IeueI0BeYeCKON KyJIbTYyphl, O 3HAY UMOCTH MaT€MAaTHKU B PA3BUTUU LIUBUJIM3ALUUA U COBpE-

MEHHOT'0O O0IIECTBA;

pa3BUTHE TPEACTABIEHUN O MaTeMaTHKe Kak (opMe ONUCaHHUs U METOJE IMO3HaHUs JEHCTBUTENIBHOCTH, CO3JaHUE YCIOBUM [ HpHOOpeTeHus
NEepPBOHAYAILHOT'O OIBITa MAaTEMAaTUYECKOTO MOJIEIMPOBAHNUS;

dbopmupoBaHre OOMMX CHOCOOOB HMHTEIUIEKTYaJbHON JESITENbHOCTH, XapaKTEpHBIX JJIs MaTEeMaTUKU U SBISIONIMXCS OCHOBOM IO3HaBaTeIbHOMN
KYJIbTYpbI, 3HAUUMOM ISl pa3IMYHbBIX cep YeTOBEUECKON NeATebHOCTH.

B NpeaAMETHOM HallIpaBJICHUM:




OBJIAICHHUE MATEMATUYCCKUMU

SHAaHHUSIMU W  YMCHHUAMU,

HGO6XOI[I/IMBIMI/I oJ IMPOJOJIKCHHA 06yqu1/1;I B CTapmeﬁ MIKOJIE WM HHBIX

O6I.H€O6paSOBaTCJ'H:HBIX YUPCKACHUAX, U3YUCHUSA CMCKHBIX JUCHUILIINH, IPUMCHCHHUS B HOBCGHHCBHOﬁ KHU3HU,

CO3JJaHuEC (bYHI[aMeHTa AJI MaTEMATUYCCKOI'O pa3BUTHUA, (bOpMI/IpOBaHI/IH MCXaHHW3MOB MBIIJIICHUSA, XapaKTCPHBIX TJIA MaTeMaTHYEeCKOM JCATCIBbHOCTH.

«Bbmycmum Hayuumcs))

Juunocmmuuole Memanpeomemmnule Ilpeomemmnuie

yMEHHUE SICHO, peryJaTUBHbBIC [103HABATEJIbHBIE KOMMYHUKATHUBHBIE PAIIMOHAJIBHBIE YHUCJIA

TOYHO, TPAMOTHO NOHMUMAaTh  OCOOGHHOCTH  JECATUYHOH  CUCTEMBI
u3JjiaraTh CBOU CUHUCJICHUS;

MBICIIK B YCTHOM
u MUCbMEHHOMN
dbopme, OHUMATh
CMBICJT
MOCTAaBJICHHOM
3a7a4H,
BBICTpanBaTh
apryMeHTallHIo,
MPUBOJIUTH
IPUMEPHI u
KOHTPIPUMEPHI;
KPUTUYHOCTh
MBITIICHUS,

YMEHHE

BIAJACTh IOHATUSMH, CBSI3aHHBIMH C JI€JIUMOCTBIO
HaTypaJIbHbIX YHCEIL;

BbIpaXkaTh 4MCJIa B 3KBUBAJEHTHBIX (hopMax, BblOMpas
Haubosee  MOAXONALIYI0 B 3aBUCUMOCTH  OT
KOHKPETHOW CUTYAaIUN;

CPaBHMBATH U YIOPSAOYHUBATH PAlMOHAIBHBIE YUCIIA;
BBINIOJIHATh BBIYMCIIEHUS C PAllMOHAIBHBIMU YHCIIAMH,
codeTasi YCTHBIE U MMCbMEHHBIE IPUEMBI BEIYUCIICHHUI,
IIPUMEHEHNE KAJIbKYJIATOPA;

HCIIOJBb30BATh IIOHATUS W YMEHHUSA, CBS3aHHBIE C
MPONOPIMOHAIBHOCTBIO BEJINUNH, IPOLIEHTAMH B XOJ€E

PEIICHUA MaTEMAaTUYCCKUX 3aad U 3a1a4 U3 CMECKHBIX

OpcaAMCTOB, BBIIIOJHATE HCECIOXKHBIC MPAKTUYCCKUC




pacro3HaBaTh
JOTUYECKH
HEKOPPEKTHBIE
BBICKA3bIBAHUS,
OTJINYATh
TUIIOTE3Y oT
dakra;
MpeACTaBICHUE O
MaTeMaTH4eCKOM
Hayke Kak cdepe
YEJIOBEYECKON
NesATeTbHOCTH, 00
JTanax ee
pa3BUTHSA, O e€e
3HAYUMOCTH  IJId
pa3BUTHSL  LIMBU-
JTU3aINg;
KpCaTUBHOCTH
MBIIIJICHUS,
WHUIIUATHBA,
HAXOJ/IYUBOCTb,

AKTUBHOCTH npu

CaMOCTOSITEIIEHO
00HaApy>KUBATh U
dbopmyIHpoBaTh
y4eOHYI0
npo0iemy,
OTIpE/CIATh
uens Y/I;
BEBIJIBUTATh
BEPCUU PEIICHUS
poOIeMBlI,
OCO3HaBaTh (M
UHTEPIPETHPOBA
Th B  CJIydae
HE00XO0ANUMOCTH
) KOHEUHBIN
pe3yibTar,
BBIOUpATh
cpencrTaa
JOCTYOKCHHUS
eI u3
MPEAI0KCHHBIX,

a TaKXK€ HCKaTb

MIPOBOJIUTD
HaOnIeHne o
JKCIEPUMEHT
noa
PYKOBOJACTBOM
YUUTES;
OCYIIECTBIATh
pacuIupeHHBIN
MTOHCK
uHpopMauu €
HCIIOJIb30BaHHE
M pecypcoB
OubIMOTEK u
NHrepHuera;
CO3/1aBaTh u
npeoOpa3oBbIBAT
b  MOJENM U
CXEMBbI TUTSt
perieHus 3anay;
OCYIIECTBIATh
BbIOOp Haumbosee

3¢ PeKTUBHBIX

CaMOCTOSITEIHLHO
OpraHU30BBIBaTh
y4ueOHOe
B3aUMO/ICHCTBUE B
rpymnne (Onpenensarhb
o01ue LIENIH,

JIOTOBApUBATHCS JAPYT
C IPYTOM U T. I1.);

B JUCKYCCUU YMEThb

BBIJIBUHYTh
apryMEHTBI u
KOHTPApryMEHTBHI;

YYUTBHCS KPUTHUYHO

OTHOCHUTBCSI K CBOEMY
MHEHHUIO, C
JIOCTOMHCTBOM
MpU3HABaTh
OIIMOOYHOCTHL CBOETO
MHCHMUSI nu
KOPPEKTHPOBATh €T0;
MMOHUMAas

IMO3HUITUIO

JpYyroro, pa3inyarh B

pacyéTsl.
JEACTBUTEJBbHBIE UACJIA

® JCIIOJI30BAThH HayaJbHbIE IIpeACTaBICHUS 0

MHOXECTBE 1€ CTBUTEIIbHBIX YUCEII,
® BJIAJCTh IOHATUEM KBAJPATHOI'O KOPHS, IPUMEHSATh €TI0

B BBIUMCJICHUSX.

U3MEPEHUSA, IPUBJINKEHUA, OHEHKHN
e JCIIOJIB30BAaTh B XOJI€ PELICHMs 3a7ad IJIEMEHTapHBIC
IpeICTaBIECHMUS, CBSI3aHHbIE C  NpUONMKEHHBIMU
3HAYEHUSIMU BEJINYUH.

AJITEBPAUYECKHUE BBIPAKEHUA
e BIAJACTh IOHATUSAMH «TOXKIECTBO», «TOXKIAECTBEHHOE
npeoOpa3oBaHMe»,  pemiatb  3aJadyd,  COJEpIKalue
OyKBEHHbIE JaHHBIE; paboTaTh ¢ (hopMylaMy;
e BBIIOJIHATH IPeoOpa30BaHUs BBIPAXKEHUH, COIEpKAIINX
CTEIIEHU C LEIBIMU MOKA3aTeNsIMH U KBaJIpaTHbIE KOPHH;
¢ BBIIIOJIHATH TOXJIECTBEHHBIE npeoOpa3oBaHus
pPALMOHAJIBHBIX BBIPAXXECHUW HAa OCHOBE MpPaBUJ JEHCTBUM
HaJl MHOTOWIEHaMH U alnredpandeckuMu JIpoOsiMu;
e BBIIOJIHATH Pa3I0KEHUE MHOTOWIEHOB HA MHOKUTEIIH.
YPABHEHUA

¢ pC€lIaTb OCHOBHBIC BHUAbLI pallMOHAJIBHBIX ypaBHeHI/Iﬁ C




pelieHnn
MaTeMaTHYeCKHUX
3aj1ad4;

yMEHHE
KOHTPOJIUPOBATh
npolecc u
pe3yabTar
yaeOHOMI
MaTeMaTH4ecKOon
NeSATEIbHOCTH;
CHOCOOHOCTh K
SMOLIMOHAIBHOMY
BOCIIPUSTHIO
MaTeMaTHIECKHX
00BEKTOB, 3ajad,
peLIeHHI, pac-

CYXICHUU.

nux

CaMOCTOATCIIbHO

COCTaBJIATh
(MHIUBUAYAIBH
0 WJIH B TPYIIIE)
IIaH  peHIeHHs
POOJIEMBI
(BBINOJIHEHUS
MIPOCKTA);
paboTas o
IJ1aHy, CBEPSITh
CBOM JICHCTBHUS C
HeIpl0 W TpHU
HE00XO0ANUMOCTH
UCIIPaBIIATh
OImHOKHU
CaMOCTOSITEITHHO
(B TOM uucie u
KOPPEKTUPOBATh

TJI1aH);

B JMaiore ¢

croco0oB
perieHus 3amad
B 3aBHUCHMOCTH
OT KOHKPETHBIX
YCIIOBUH;
aHATM3UPOBATh,
CpaBHUBATb,
KJIaCCH(PUITUPOB
aTh 1 00001IaTh
(haxThI u
SIBJICHUS;
JaBaTh
oTpeIeTIeHUS

IIOHATHUAM.

€ro peuun: MHCHHCEC

(TOuKy 3peHus),
JI0Ka3aTeIbCTBO
(apryMeHTBI), (aKThI
(TumoTe3nl, aKCHOMBI,
TEOPHH);

yMETb B3IVISIHYTH Ha

CUTyallMl0 C  HMHOM
IMO3UIINU u
JIOrOBapUBATHCS c
JFOIbMHU HWHBIX
HO3ULIMHA

OIHOW MEPEMEHHOM, CUCTEMbI JBYX YPaBHECHHUH C JABYMs

IIEPEMEHHBIMU;

e I[IOHMMAaTh ypaBHEHUE KaK BAYKHEUIIYIO

MaTeMaTUYeCKyl0 MOJENb [l ONHCAaHUS U H3YUYCHUs

Pa3HOOOPA3HBIX peasibHBbIX CUTYyalUi, peliaTh TEKCTOBbHIE

3a/1auu anreOpanyecKuM METOIOM;

e NPUMEHATH  rpaduyueckue  MpEeACTaBICHUSA I

UCCIICIOBAHUSl YpaBHEHUM, HCCIENOBaHUA U PEUICHUS

CHUCTEM YpaBHEHMH C JBYMsI IE€PEMEHHBIMHU.
HEPABEHCTBA

e [IOHMMAaTh U NPUMEHSATH TEPMUHOJIOTHIO U CUMBOJIUKY,

CBSI3aHHBIE C OTHOILIEHUEM HEPABEHCTBAa, CBOMCTBA

YUCJIOBBIX HEPABEHCTB;

e penlaTh JUHEHHBIE HEPABEHCTBA C OJHOM MEPEMEHHOMN

U UX CHUCTEMbI; pellaThb KBaJpaTHbIE HEPABEHCTBA C

Ornopoi Ha rpaduyecKue IpeCTaBICHUs

OCHOBHBIE IOHATHUSA. YANCJIIOBBIE ®YHKIINU

e IOHMMAThb U MCIMOJIb30BaTh (QYHKIMOHAIbHbIE MOHATUS

U A3BIK (TEPMMHBI, CHMBOJINYECKHE 0003HAUEHNUS);

® CTPOHUTH rpaguku 3JIEMEHTAPHBIX byHKLIHNI;

UCCIIEeI0OBAaTh CBOWCTBA YHCIOBBIX (YHKIIMII Ha OCHOBE

HU3Yy4YCHUSA MMOBCACHUA UX Fpa(i)I/IKOB;




yUUTEIEM
COBEpIICHCTBOB
aTh
CaMOCTOSITEIIBHO
BBIOpaHHBIC
KpUTEPUU

OLICHKHU

® [OHUMATh (byHKIHIO KaK BAKHEHIITYIO
MaTeMaTHYECKyI0 MOJENb JJI1 OINHUCAHMUS IPOLIECCOB U
SIBJICHUI OKpPY’KaIOIIEro Mupa, IPUMEHSATH
(GYHKIMOHANBHBIN SI3bIK JJIS OMHCAaHUS M HCCIEeNOBaHUS
3aBUCUMOCTEN MEXy PU3MUECKUMU BEITUYUHAMU.
YUCJOBBIE ITOCJIEJOBATEJBHOCTH

e TIIOHMMAThH M UCIIOJIH30BAThH S3BIK MMOCIEAOBATEIHHOCTEH
(TepMUHBI, CHMBOJIMYECKUE 0003HAUCHHS );

e IPUMEHATH (OPMYJIBI, CBA3AHHBIC C ApUPMETUICCKON U
reOMEeTPUYECKON MPOrPECCUid, u armrapar,
c(hOpMUPOBAHHBIN MTPU U3YUECHUH PYTUX Pa3LIOB Kypca,
K pEHICHHIO 3a]a4, B TOM YHCIE C KOHTEKCTOM W3
pEaNbHOM )KU3HU.

OIMUCATEJIBHASA CTATUCTHKA
BpIyCKHMK ~ HayyuTCs  HUCIOIB30BaTh  INPOCTEUINNE
crnocoObl TMpeACTaBiIEHUS M aHaju3a CTaTUCTUYECKHUX
JTAHHBIX.

CJIYUYAUHBIE COBbITUA U BEPOSATHOCTD
BbINyCKHMK Hayd4HUTCs HaXOOUTb OTHOCHUTEIBHYIO YacCTOTY
1 BEPOATHOCTb CIy4ailHOro COOBITHS

KOMBHUHATOPHUKA
BbimyckHUK Hay4yuTCs peliaTh KOMOMHATOPHBIE 3a/la4d Ha

Hax0XJICHUEC YnCiia 00BEKTOB HIIH KOMGI/IHaI_II/Iﬁ




«BI:IHYCKHI/IK IMOJIYYHUT BO3MOKHOCTb HAYYUTBCA»

JInynoctHbIE MeranpeameTHeie IIpeamerHsble
peryJISITUBHbBIC MO3HABATEJIbHbIE | KOMMYHHUKATHBHBIE

* YMCHHEC SICHO, * YMCHHC * YMCHHEC ®  CaMOCTOSTCIBHO PAIIMOHAJIBHBIE YN CJIA
TOYHO, T'PaMOTHO BUJICTh HAaXoOuTh B OpPraHU30BBIBATH | ® IO3HAKOMHUTBCA C IIO3UIMOHHBIMU CHCTEMaMH CUHCIIEHHA C
U31araThb CBOU MaTeMaTHuuec pa3IMYHbIX ydaeOHOe OCHOBaHMSIMU, OTIMYHBIMHU OT 10;

MBICIIK B YCTHOH M KYyI0 3aJla4y B HCTOYHHKAX B3aUMO/ICIICTBHE | ® YIUIYOUTh M Pa3BUTh NPEICTABICHUS O HATypajJbHBIX YHCIAX M
MMMCBMEHHOM KOHTEKCTE HH- B rpyrie | CBOMCTBAX JEIUMMOCTH;

dbopme, mNOHUMATH po0JIeMHOM dbopmanuio, (onpenensars e HAYYHTHCS HCIOJIB30BATh NPHUEMBI, PANUOHAIM3UPYIOIINE BbI-
CMBICTI CUTyallun B HEOoOX0oaNMY ob1me L€JI1, | YUCIEHUs, NPUOOPECTH MPUBBIUKY KOHTPOJIMPOBATh BBIYUCIICHUS,
IMOCTaBJICHHOM JIpYTUX 10 JUISE JIOrOBapuBaThCcsl | BHIOMpas NOAXOAAMIME 11 CUTYalluu CIOCO0.

3a7a4u, MUCIHUAILUINHAX peleHus JIpYyT C IPYroM U I[EﬁCTBI/ITEJIBHLIE YUCJIIA

BBICTPaNBaTh , B MaTrema- T. 1.); e Pa3BUTh MPEJCTABICHUE O YHUCIE M YHUCJIOBBIX CHCTEMAxX OT
apryMeHTaIIHIO, OKpYKaroIeu THYECKHUX e B JUCKYCCHH | HATYPAIbHBIX IO JCHCTBUTENBHBIX YHCEN; O POJM BBIYHUCICHHH B
MPUBOJIUTH JKH3HU, npobiemM, U yMeThb YeJI0BEUECKOU MPAKTHUKE;

pUMEpbI H * YMEHHE MPEJCTaBIATh BBIIBMHYTh e Da3BUTh M YIIIYOUTHh 3HAHHUS O JCCITHYHOM 3amuch JeHCTBU-
KOHTPIPUMEPHI; BBIJBUTATh ee B apryMeHTHI U | TEIBHBIX YKcel (MEPUOIUIECKUE U HETIEPUOIUYECKHE Ipo0n).

+ KPUTUYHOCTH THUIIOTE3HI MHOHITHOU KOHTPapryMeHT N3MEPEHUSI, ITIPUBJIN)KEHUSA, ONEHKHA
MBIIIJIEHHS, MIpU pelIeHUU dopwme, BI; e IMIOHATH, YTO YHWCJIOBBIE [AaHHBIC, KOTOPHIE HCIOJIb3YIOTCA IS
yMEHHE y4eOHBIX MPUHUMATh e y4HuTHCA XapaKTepUCTHKU  OOBEKTOB  OKPYKAIOMIETO  MHpa,  SBISIOTCSA
pacmo3HaBaTh 3amaq H pemieHue B KPUTHYHO MPEUMYIIECTBEHHO MPUOIMKEHHBIMH, YTO TI0 3aIMUCH MPUOTMKEHHBIX
JIOTHYECKH MMOHUMATh YCIOBHUSIX OTHOCHTBCS K | 3HAYEHHH, COMepKaIUXCsi B HHOOPMAITMOHHBIX MCTOYHHKAX, MOKHO




HEKOPPEKTHBIC
BBICKA3bIBAHUS,
OTIINYaTh THUIIOTE3Y
oT ¢aKTa;
MpeJCTaBICHUE O
MaTEeMaTHUYECKOM
Hayke Kak cdepe
YeJI0BeUCCKOM
IEeSITENLHOCTH, 00
JTamax ee
pa3BuUTHS, O €€
3HAYUMOCTH IS
pa3BUTHSA LIMBU-
JIA3AaIUN;
KpEaTUBHOCTH
MBIIIJICHUS,
MHUIMAaTHBA,
HaXOIYUBOCTbD,
AKTUBHOCTh pu
pelIeHn
MaTeMaTUYEeCKHX

3a71ad4;

HEO00XO0IUMOC
Tb WX MpO-
BEpKHU;
YMEHHUE
MPUMEHSITh
WHIYKTUBHBI
e u
JNEyKTUBHbIE
CIIOCOOBI
paccyXIaeHun
, BUJIETH
pa3anyHbIC
CTpaTeruu
penieHust
3aJ1a4;
IMOHUMAaHHE
CYIIHOCTH
AITOPUTMHUYE
CKHX  TIpen-
MUCaHUU u
yMEHHE

efCTBOBATH

HEIOJIHON U
N30BITOYHOM,
TOYHOM "
BEPOSATHOCTH
o  umH(pOp-
MalliH;
yMEHUE
IIOHUMATh H
HCII0JIb30BaTh
MareMaTruye-
CKHe
CpencTBa
HaIJIsIHOCTH
(rpaduku,
JUarpaMMBl,
TaOIUIIEI,
CXEeMBI U Jp.)
JUISE
WJUTFOCTPAITHT
WHTEpIpeTaIl

nn

2

CBOEMY
MHEHHUIO, c
JOCTOMHCTBOM
IIpU3HABaTh
OIIKUOO0YHOCTD
CBOETO MHEHHUS
u
KOPPEKTUPOBATh
ero;

MTOHUMAas
MO3ULUIO
Apyroro,
pasnuyath B €ro
pedu:  MHEHHue
(TOuKy 3peHwus),
JI0Ka3aTeIbCTBO
(aprymeHTHI),
(bakTh
(rumoressl,
aKCHOMBI,
TEOpUH);

YMCTh B3IJIAHYTb

CYIUTb O MOTPELIHOCTH MPUOIHKEHHUS;

e TIOHATH, YTO MOTPEHIHOCTh Pe3yibTaTa BHIYMCICHUN JOJKHA OBITh
COM3MEpPUMA C ITOTPELIHOCTHIO UCXOIHBIX TaHHBIX.
AJITEBPAUYECKHUE BBIPAKEHUSA

J HAY4YUTBHCS BBIINOJIHATH MHOIOIIAroBble INpeoOpa3zoBaHUs pa-
[IUOHAIBHBIX BBIPAKCHHUM, MPUMEHSSI HPOKHA HAOOp Croco0oB U

MIPUEMOB;

e IIPUMEHATH TOXKIAECTBEHHbIE MPeoOpa3oBaHMs AJIs PEIICHUs 3a]ad
U3 pa3IUYHBIX pa3felioB Kypca (Hampumep, A7 HaXOXKICHUs
HauOO0JIbIIET0/HAUMEHBIIETO 3HAYEHUS BHIPAKEHUS).

YPABHEHUA
e OBJAJECTh CIHCHHAIBHBIMU NPUEMAMH PELICHUS YPaBHEHUH U
CHUCTEM YpPaBHEHMI; YBEPEHHO INPUMEHATH allapar ypaBHEHUH I
pelieHus pa3HOOOpa3HBIX 33Jady U3 MaTeMaTHKH, CMEXHBIX
MIPEAMETOB, PAKTUKY;
e TMpUMEHSATh TIpaduyecKue MpeACTaBICHUs MJii HCCIeI0BaHUS
yYpaBHEHUW, CHCTEM YpaBHEHHUMN, coJepKamux OyKBEHHBIE KO-
3 GUILMEHTHI.

HEPABEHCTBA
o IIPUMEHATH AIIApaT HEPABEHCTB VISl pELIEHUS 3a/1a4d U3 pa3-
JUYHBIX PA3IEIIOB Kypca

L p33H006p3.3HBIM HpI/IéMaM A0Ka3aTCJIbCTBA HEPABCHCTB, YBEPCHHO




+ yMeHHue

KOHTPOJIUPOBATH
npoiecc u
pe3yiabTaT y4eOHOM
MaTeMaTH4YeCKOM
JIeATCIIbHOCTH,
CIIOCOOHOCTH K
AMOIMOHATBHOMY
BOCIIPHUSATHIO
MaTeMaTHYECKUX
00BEKTOB,  3ajady,
pelIeHUH, pac-

CYK/ICHUU.

B
COOTBETCTBU
u c
IPENI0KEHH
BIM
aIrOPUTMOM;
yMEHUuE
CaMOCTOSITE
BHO CTaBUTb
LeNH,
BBIOMpATh U
CO3/1aBaTh
QJITOPUTMBI
JUISL pelIeHUs
y4eOHBIX Ma-
TEMaTUYECKU
X Mpodiem;
yMeHue
IJIaHUPOBATh
u
OCYIIECTBIIAT

b JCATECIIb-

apryMeHTalu

u

Ha CHUTyaluio ¢
WHOW MO3UIUHN U
JIOrOBapUBATHCS
C JIFOJbMHM HHBIX

HO3ULIUHA

MPUMEHSITH allfapaT HEPaBeHCTB VIS PEeIIeHUs Pa3HOOOPa3HbIX
MaTeMaTHYECKUX 3a]a4 ¥ 3a/1a4 U3 CMEKHBIX NPEIMETOB, PAKTHKH;
e TPUMEHSATH rpaduuecKre MPeACTABICHUS ISl UCCIIEJOBAHUS
HEPaBEHCTB, CUCTEM HEPaBEHCTB, CO/IepKAIUX OyKBEHHBIE
KO3 PUITUEHTHI.
OCHOBHBIE ITIOHATHS. YUCJIIOBBIE ®YHKLIIUA

e IPOBOJUTH HCCIEJOBAHUS, CBS3aHHbIE C M3yYCHHEM CBOWCTB
GbyHKIMI, B TOM YHUCIE C UCIOJIB30BaHUEM KOMIIBIOTEpA; Ha OCHOBE
rpadvKOB U3YyYEHHBIX (QYHKIHMH CTPOUTH Oojiee CIOXKHBbIE TpapuKu
(KycOouHO-3aJaHHBIE, C «BBIKOJIOTHIMIY» TOYKAMH U T. 11.);
® UCHOJB30BaTh (DYHKIMOHAJIBHBIC MPEICTABICHUS M CBOICTBa
GyHKIUI U1 pelieHds MaTeMaTHYeCKHUX 3a7ad M3 Pa3InyHbIX
pas3zennoB Kypca.

YUCJOBBIE IOCJENOBATEJBHOCTHU
e pemath KOMOMHUPOBAHHBIE 33/1a4d C IPUMEHEHUEM (popMyn n-TO
YylleHa U  CYMMBI YJICHOB

nepBbIX N apupmeTHyeckon U

FEOMETPUYECKOW TMPOrpPECCUM, NPUMEHsIE MpPU OTOM  armapar
YpaBHEHUI U HEPABEHCTB;

e TIOHMMAaTh APU(PMETHYECKYI0 U T€OMETPUUECKYIO MPOTPECCHUU Kak
GYHKIIMM HATypaJIbHOTO apryMeHTa; CBS3BIBATH apU(PMETHUYECKYIO
IIPOrPECCUI0  C

JUHEWHBIM pPOCTOM, T€OMETPUUYECKYID — C

SKCIIOHCHIUAJIbHBIM POCTOM




HOCTb,
HaIlpaBJICHHY
10 Ha
pelenue

3a1a4 HCCJIC-
JOBaTCIbCKOI'

0 Xapakrepa

OIMUCATEJIBHAS CTATUCTHKA
BBIMYCKHUK TOJIYYUT BO3MOKHOCTH NPHOOPECTH NEPBOHAYAIBHBIN
ONBIT OpraHu3anmuu cOopa JaHHBIX TPU MPOBEACHUU OMIpOCca
OOIIECTBEHHOI'O MHEHMs, OCYILECTBJIATh WX aHaJIU3, NPEACTaBIATh
pe3yibTaThl ONPOCca B BUJIE TAOIHULIbL, AUArPAMMBbI.

CJIYUYAUHBIE COBBITHUA U BEPOSATHOCTD
BBIMYCKHUK MOJyYUT BO3MOXKHOCTH MPHUOOPECTH OIBIT MPOBEICHHUS
CIy4aWHBIX  OKCIEPUMEHTOB, B TOM YHCIE, C IIOMOLIBIO
KOMIIBIOTEPHOI'0 MOJEIUPOBAHNS, UHTEPIIPETALUU UX PE3YIbTATOB.

KOMBHUHATOPHUKA
BBITYCKHMK ~ IOJYyYUT  BO3MOXKHOCTH  HAyYUTHCS  HEKOTOPBIM

Cri€CouajabHbIM HpI/IéMaM peLICHUA KOM6I/IHaTOpHHX 3ajJa4.




