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- Nopodees I'.B., ITerepcon JLI., [IporpaMma «Y4ych YYUTBCSY» [0 MATEMATHKE I 5-6 KIacCoB
CpEJIHEH IIKOJIBI [0 06pa3oBaTeNbHOMN CHCTEME AeSTebHOCTHOTO MeTosa o6yderus «LlIkoma 2000...» -
M.: YMI] «IlIxoma 2000...», 2019

- AnreGpa C60pHHK paGodmX IporpaMM. 7-9 KIacch: y4e0. mocobue mis 061eo6pa3oBaT. opranu3anmuii
/ [coct. T.A.BypmuctpoBa). — 3-e usa. — M.: IIpocsemenne, 2016

- 'eomerpust. COopauK paGounx mporpamm. 7-9 KIacchl: ocobue /s yauTeseit o0mieo6pa3oBaTeIbHBIX
opranusaumii/ coct. Bypmucrposa T.A. —M.: Tlpocsemenue, 2018

Yuebnnk:

- «Maremarukay, 5,6 kinace. Jlopodees, JLT Ilerepcon.-M.: UsnatensctBo «FOBeHTa», 2018

- MOp,I[KOBI/I‘I A.T. Anre6pa. 7, 8, 9 kinaccel. B 2 4. U. 1. Yue6GuuK s y4daluxcs
obreo6pasoBatebHEIX yupexaenuii / A. I'. Mopaxosuy, H. I1. Hukonaes. — 6-¢ u3j., 1om. — M.
Mmuemo3una, 2018.

- Mopakosua A. T'. Anre6pa. 7, 8, 9 xinaccst. B 2 4. U. 2. 3agaunux s yyamuxcst
obmmeobpasoBaTebHEIX yuapexaenuii / A. I'. Mopakosud, H. I1. Hukomaes. — 6-¢ U311, crep. — M.:
Mmuemosuna, 2018.

- YueOuuk. I'eomerpus: 7 — 9 xi. / JI. C. Aramacsn, B. ®. Byrysos, C. B. Kagomues u Ip. — M.:
[Ipocemenwue, 2018.
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IosscHUTEIbHAA 3AIIUCKA
HopMaTUBHBIMH JOKYMEHTAMH /ISl COCTABJICHUS padoyeil MporpaMMbl SIBJISIIOTCS:

» Oenepanpabiii 3akoH Poccmiickoit Deaepanuu ot 29 nexadps 2012 roma Ne273-D3
«O06 ob6pazoanuu B PO» (pex. ot 31.12.2014 romxa);

» Oenepanbublii ['ocynapcTBeHHBIN 00pa3oBaTEIbHBIA CTaHIAPT OCHOBHOTO OOIIETO
00pa3oBaHUsl, yTBEPKAEHHBIM TpUKa3oM MuUHHCTEpCTBAa 00pa3oBaHus U Hayku PO
or 17.12. 2010r. Ne1897;

* [IpumepHbIe TIPOrpaMMBbI, CO3JIaHHBIE Ha OCHOBE (pelepabHOrO TOCYAapCTBEHHOTO
00pa30oBaTENbHOTO CTAaHAAPTA;

* OOIT OO0 MBOY nuues « TexHuueckuin.

[Iporpamma sBIISIETCS JIOTUYECKUM IPOJOJDKEHUEM Kypca MAaTEMaTUKH Ha4aJIbHOMN
IIKOJIBI  (MPUHLMIT TPEEeMCTBEHHOCTH). B OCHOBe Kypca JEXHUT aBTOpCcKas uAes
A.I'' MopakoBuya; mporpaMma  IO3BOJIsIeT — oOecrneuyuBaTh  (QOPMUPOBAHHME  KaK
IpEeIMETHBIX YMEHUH, TaK U YHUBEPCAJIbHBIX YUEOHBIX JEMCTBUI HIKOJIBHUKOB;
porpamMma Mo3BOJIIET 00eCleunBaTh JTOCTH)KEHHUE LIeJIed B HAIpPABICHUH JTUYHOCTHOTO
pa3BUTHS, B METAIPEIMETHOM HAIIPaBJICHUH U PEIMETHOM HAIPABIICHUH.

OOyueHue MaTeMaTUKE B OCHOBHOM IIIKOJIE HANpaBICHO Ha JOCTHXKEHUE
CIIEAYIOLINX Ueneu:

1. 6 HanpaejieHuu JUYHOCIMHO2O pA36Unitusi.

* popMupoBaHUE NPEACTaBICHUNA O MaTEMaTHKE KaK 4YacTd OOIleUYeI0BEYECKON
KYJbTYpbl, O 3HAYMMOCTH MaTE€MaTUKH B Pa3BUTHUU LUBUIU3AIMA U COBPEMEHHOTO
00IIIeCTBA;

* Pa3BUTHE JIOTUYECKOTO U KPUTUUECKOTO MBIIIJIEHUS, KyJIbTYpbl peUd, CHOCOOHOCTH
K YMCTBEHHOMY SKCHEPUMEHTY;

* popMHUpOBaHUE MHTEUICKTYaIbHONH YECTHOCTH U OOBEKTUBHOCTH, CIIOCOOHOCTH K
MIPEOJIOJICHUIO MBICIUTEIBHBIX CTEPEOTUIIOB, BEITEKAIOIINX U3 OOBIIEHHOTO OTIBITA;

* BOCIIUTAHUE KAYECTB JIMYHOCTH, OOECIICUMBAIOIIMX COIUATIBLHYI0 MOOWJIBHOCTD,
CITIOCOOHOCTh MPUHUMATH CAMOCTOSITEJIbHBIE PEIICHHUS;

* popMupoBaHME KA4YECTB MBINUICHUS, HEOOXOAMMBIX JUIA  ajanTalud B

COBPEMEHHOM MH(OPMALIMOHHOM OOIIECTBE;



*pa3BUTHE HWHTEpPECa K MaTeMaTHYeCKOMY TBOPYECTBY M MaTEMaTHYCCKHX
CIOCOOHOCTEI;

2. 6 MemanpeaMemHOM HANnpaeiesHuu.

e (hopMUpPOBAHKE TMPEICTABICHUI O MaTEeMaTHKEe KaK YacTH OOIIeYeTIOBEYECKON
KyJbTYpBl, O 3HAYUMOCTH MAaTEMATHKH B Pa3BUTHHM [WBWIH3AIIMA W COBPEMEHHOTO
00IIIECTBA;

®pa3BUTHE MPEJICTABICHUN O MaTeMaTHKe Kak ()opMe ONMUCAaHUS U METOJIE TIO3HAHUS
JCHCTBUTEIIEHOCTH, CO3JIAaHWE YCIOBHHA JUIsl TPUOOPETEHHs MEePBOHAYAIBHOTO OIIBITA
MaTeMaTH4eCKOTO MOJICTUPOBAHHUS;

¢ hopMupoBaHUE OOIIUX CITOCOOOB MHTEIIEKTYATbHON NEATEIbHOCTH, XapaKTEPHBIX
JUIE MAaTeMaTHKH W SBJLSIFOIIAXCS OCHOBOW IMO3HABATEIBHOW KYJIBTYphI, 3HAUUMOW JIJISI
pa3IMYHbBIX cep YeTOBEUECKON AEITETbHOCTH;

3. 6 npedmemHOM Hanpaejiernuu.

®OBJIaJICHUE MATEMATHUYECKUMHM 3HAHUSIMU M YMEHUSMH, HEOOXOIUMBIMU IS
NPOJIOJKEHUS  00pa30BaHUs, U3YYEHUS CMEXKHBIX JUCIHUIUIMH, TPUMEHCHHS B
MMOBCEIHEBHOM YKU3HH;

eco3faHue (QPyHmameHTa I MaTEMaTUYECKOTrO  pa3BUTHA, (POPMHUPOBAHUS
MEXaHN3MOB MBIIUICHHS, XapAKTEPHBIX 11 MATEMAaTUYECKOU IESTEILHOCTH.

3agaun:
. OBJAJETh CHUCTEMOM MaTEMATHUYECKUX 3HAHUW MU YMEHUH, HEOOXOIUMBIX IS
MIPUMEHEHHS B TPAKTUYECKOMN JEATEITbHOCTH, U3YYEHUH CMEXKHBIX JTUCIUIINH;
. CIOCOOCTBOBATh ~ MHTEJUIEKTYaJbHOMY  pa3BUTHIO, (OPMUpPOBATH  KadyecTBa,
HEOOXOJMMBIC YEJIOBEKY JUIS IIOJHOIIEHHOM JKM3HM B COBPEMEHHOM OOIIECTBE,
CBOMCTBEHHBIC MAaTEMaTUYECKON JESATEIBHOCTU: ICHOCTH U TOYHOCTH MBICJIU, UHTYUIINH,
JIOTUYECKOTO  MBIIUICHUS, TMPOCTPAHCTBEHHBIX  MPEJCTABICHUM, CIOCOOHOCTH K
MIPEOJOJIEHUIO TPYAHOCTEN;
. dbopmMupoBaTh MpEACTAaBICHUS 00 UIAEIX U METOJaX MaTeMaTUKH Kak
YHUBEPCAJIBHOTO $3bIKa HAYKW M TEXHUKH, CPEACTBAX MOJCIMPOBAHMS SABJICHUU U
MPOILIECCOB;
. BOCIUTBHIBATh KYJIbTYpPy JIMYHOCTH, OTHOIIEHHME K MaTeMaTUKE KaK 4YacTu

00111e9eI0BeUeCKON KyIbTYphl, UTPAIOIIEH 0COOYI0 POJIh B OOIIIECTBEHHOM Pa3BUTHH.



Heabio n3yvyeHusi Kypca MaTeMaTHKHU B 5-6 kj1accax sIBIsSIETCS CUCTEMATHUYECKOE
pa3BUTHE TIOHATUS YHMCIA, BbIPAOOTKA YMEHHWH BBINOJHATH YCTHO U TMHCbMEHHO
apupMeTHIECKrEe NEHCTBHUS HAJ YHUCIAMHU, IMEPEBOAUThH MPAKTUYECKHUE 3aJa4d Ha  SI3BIK
MaTE€MaTHKH, MOATOTOBKA yYalIUXCsl K MU3YyYEHUIO CHUCTEMaTHYECKUX KYpPCOB alreOphl U
reomerpuu. Kypc cTpoutrcss Ha HMHAYKTUBHOM OCHOBE C TMPUBIICUCHHUEM 3JIEMEHTOB
JNETYKTUBHBIX paccyxieHuid. B xoxe u3yueHusi Kypca, yyauniydecsh pa3BUBAIOT HABBIKU
BBIYKCIICHUN C HAaTypaJIbHBIMU YHCJIAMH, OBJIAJCBAIOT HaBbIKAMHU C OOBIKHOBEHHBIMHU U
JNECATUYHBIMH JPOOSMH, TIOJIOKHUTEIBPHBIMA W OTPHUIATEIBHBIMA YHCIAMH, TMOTY4YaroT
npejacTaBlieHne 00 WCMOJIb30BaHMM OYyKB JIJIi 3alMCH  BBIPAXKEHUH UM CBOMCTB
apu(pMETUYECKUX JCHCTBUM, COCTaBJICHUU YpaBHEHUM, MPOJOJDKAIOT 3HAKOMCTBO C
FEOMETPUUYECKUMU TOHATUSIMHU, MNPUOOPETAIOT HABBIKM TOCTPOCHUSI TE€OMETPUYECKUX
uryp.

Heabro um3yuyenust Kypca ajareOpsl B 7 - 9 Kkiaccax SBISIETCA Pa3BUTHE
BBIYUCIUTEIBHBIX YMEHUHN 10 YPOBHS, MO3BOJISIONIETO YBEPEHHO MCIOJIB30BATh UX MPHU
pELIEHUH 33/1ad MaTEMAaTUKU M CMEXKHBIX MPEIMETOB, YCBOCHUE amnmnapara ypaBHCHHH U
HEpPaBEHCTB KAaK OCHOBHOI'O CpEACTBA MAaTeMaTHYECKOTrO MOJEIUPOBAaHMS 3ajad,
OCYIIECTBICHUE (DYHKIIMOHAIILHON MOATOTOBKM INKOJBHUKOB. Kypc xapakrepusyercs
MOBBIIIICHUEM TEOPETUYECKOTO YpPOBHS OOYyYEeHHUs, IIOCTENICHHBIM YCUJIMEM PO
TEOPETUYECKUX 0000IIEHNI U AEAYKTUBHBIX 3aKitoueHuid. [IpukiiagHas HanpaBieHHOCTh
PacKpbIBAaET BO3MOKHOCTh U3y4aTh U PEIIaTh IPAKTUUECKUE 3a1a4H.

Heabro n3yuyeHuss Kypca reoMmeTpum B 7-9 Kjiaccax sIBJISIETCS CUCTEMATUYECKOE
U3YyYCHUE CBOMCTB TE€OMETPUYECKHMX (QUTYp Ha  IUIOCKOCTH, (QopMUpoBaHUE
MPOCTPAHCTBEHHBIX MPEICTABICHUN, PA3BUTHE JIOTMYECKOIO MBIIUIEHUS W MOJATOTOBKA
amnrmnapara, He0OXO0JUMOT0 JIJIsi U3YyUYECHHS] CMEKHBIX JUCIUIUIMH U Kypca CTEpEOMETPUU B
CTapUIMX Kiaccax.

B ocHoBe mocCTpoeHHsI JAaHHOTO Kypca JIeKUT HAes T'yMaHH3alMH OOydYeHHS,
COOTBETCTBYIOII[as COBPEMEHHBIM MPEACTABICHUSM O IEJISIX IIKOJILHOTO 00pa3oBaHUs U
yAEISoIIast 0c000€ BHUMaHKE JIMYHOCTH YYCHHKA, €r0 HHTEpPecam M CIIOCOOHOCTSIM.

[Ipennaraemelii Kypc mo3BojsieT oOecrneuuTh (HOPMUPOBAHUE, KAK HPEeOMEmHbIX
YMEHHM, TaK U YHUBEPCANILHLIX YUeOHbIX Oelicmaeuli IKOJIbHUKOB, a TaK)Ke CIIOCOOCTBYET

NOCTHXKEHNIO omnpenenéHHblx Bo @PI'OC  JIMYHOCTHBIX PE3yJbTaTOB, KOTOpPHIE B



I[ElJ'IBHGfIIH@M IMO3BOJIAT Yy4dYallUMCA IMPHMCHATH IIOJIYUYCHHBIC 3HAHUSA W YMCHUA IJIA

PCUICHUA Pa3/IMYHBIX )KU3HCHHBIX 3a1a4.

Jannas nporpamma paccuurana Ha 1156 yuyeOHbIX yacoB (mo 238 yacos B 5, 6,

7, 8 kaaccax u 204 yaca B 9 kiacce).

N3yuyenue yuebHOro marepuana B 7 — 9 kiaccax mocTpoeHo B ¢GopMme yepenoBaHUs
Martepuala o aiareope u reometpuu (0JIOKH).

[IpenonaBanue Kypca CTpPOUTCA Kak  yenayOjieHHOe  u3y4yeHue  BOIPOCOB,
MPEIYyCMOTPEHHBIX MpPOrpaMMoi 0a30BOTO Kypca, a TakKe U3YyYeHUEM TeM, He
paccMmaTpuBaeMblx B Kypce ©Oa3oBoi MIkoJbl (cMm.Tabmuiy «CpaBHeHuE ¢ 0a30BBIM
YPOBHEM).

Yenyonenue peammzyercs Ha 0a3ze 0OO0ydeHHS METOJaM M TPUEMaM PELIEHUs
MaTeMaTHYeCKUX  3a7ay, TpeOylolUX MNPUMEHEHUS  BBICOKOW  JIOTMUECKOH U
ONEPAIMOHHON KYJIbTYPhI, Pa3BUBAIOLIMX HAYYHO-TEOPETHUUYECKOE M aJrOPUTMHYECKOE
MbIIIUICHUE. TeMaThka MHOTHX 3aJad HE BBIXOJMUT 32 PaMKH OCHOBHOTO Kypca, HO
YPOBEHb UX TPYAHOCTH - nogvluieHHblil. B 0a30BOM BapuaHTE JaeTcs MpeACcTaBiIeHUE 00
00bEKTE, HAIPUMEp, O TMpejelie, Ha MOHATUUHOM YPOBHE, a MPU YIIIYOJIECHHOM U3YYEHUU

MaTcpuajia — Ha BBICOKOM, aKaACMHWYCCKOM YPOBHC.

MareMatuka SIBISIETCS OJIHUM K3 OCHOBHBIX, CHCTEMOOOPA3yIOLIUX MPEIMETOB
HIKOJILHOTO 00pa3zoBaHus. Takoe MeECTO MaTeMaTHKH CpEeAM UIKOJIbHBIX MpPEIMETOB
00yclIoBIMBaeT U €€ 0COOYI0 pOJIb C TOYKU 3PEHUSI BCECTOPOHHETO Pa3BUTHUS JTUYHOCTU
yqaluxcs.

B ocHOBy Hacrosmieil nporpaMMsl HOJIOKEHBI MEJArOTMYECKUE U TUJAKTHYECKUE
OPUHIUOBL  (JUYHOCTHO  OPUEHTHUPOBAHHBIE, KYJIBTYPHO -  OPUEHTUPOBAHHBIE;
NEeSATEIbHOCTHO - OPUEHTUPOBAHHBIC U T.Jl.) BapHATHUBHOIO Pa3BHBAIOLIETO 0Opa30BaHUA,
Y COBPEMEHHBIE IUAAKTUKO-TICUXOJOTHYECKHE TEHACHIINH, CBA3aHHBIE C BAPUATUBHBIM

pa3BuBaIUM 00pazoBaHueM U TpedoBanusiMu OI'OC.

Mecmo npeomema «Mamemamuxa) 6 yueoOHom niamne.

B cootBercTBUUM ¢ TpeOoBaHusMu dDeneparbHOTO TOCYAaPCTBEHHOTO 00pa30BaTEILHOTO

CTaHJapTa OCHOBHOro 0011ero oopa3oBaHusi npeaMer «Maremathka» HU3ydaercs ¢ 5-ro
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no 9-if kiacc B BUJAE CIEAYIOMIMX y4eOHBIX KypcoB: 5—6 kmacc — «MaremaTtukay, 7-9

kiacc — «Maremartuka (anredpa u reomerpusi)y». OO01iee KOJIMYEeCTBO YPOKOB B HEJIENIO € 5

o 9 kimacc cocrapisier 34 yaca (5—8 kimacc — o 7 yacoB B Heenro, 9 kimace — 6 4acoB) .

Pacnpez:eneHHe y‘{€6HOFO BPCMCHH MCKAY 3TUMHU IIPCIMETAMU IIPCACTABIICHO B

TabnuIe.
IIpeaMeTbl MaTEMATHYECKOTO KosnyecTBO 4acoB HA CTyNEHHU
Kaaccsl
HUKJIA OCHOBHOTI'0 00pa30BaHMs
5-6 MaremaTuka 476 (238*2 roma)
7.9 Marematuka (Anre6pa) 340 (170*2 roma)
Marematuka (I'eomerpusi) 136 (68*2 rona)
9 Martematuka (Anredpa) 136 (136*1 ron)
Martemaruka (I'eomerpust) 68 (68*1 ron)
Bcero 1156

Ilnanupyemblie pe3yJbTaThbl OCBOCHHUS Y4€0HOI0 NpeaMeTa

«MaTeMaTHuKa»

5-9 kiaacewl

JINYHOCTHBIMM pe3yJibTaTaAMM U3yuyeHus mnpeamera «Maremaruka» (B BUIE

CICAYIONUX yYeOHBIX KypCcOB: 5—6 kitacc — «MaremaTtuka», 7-9 kiacc — «MaremaTukay)

ABJIAIOTCA CICAYIOININEC Ka4CCTBA:

HC3aBHCHUMOCTDb U KPUTHYHOCTD MbBIIIJICHUA

BOJISI 1 HACTOMYHUBOCTh B JOCTHXKCHHU LICJIN.

CpCI[CTBOM JOCTHIKCHHSA OTUX PE3YJIbTATOB SABJISCTCA:

cUCTeMa 3aJ]laHuil yueOHUKOB;

npeacCTaBJICHHASA B y‘{e6HI/IKaX B SBHOM BHJC OpraHu3alusa MaTcpuaja I10

IIPUHIOUITY MUHHUMAKCa,

HCIIOJIB30BAHUC COBOKYITHOCTHU TCXHOJ’IOFHﬁ, OPUCHTHUPOBAHHLIX HA PAa3BUTHUC

CaMOCTOATCIBbHOCTH W KPUTHYHOCTH MBIIUJICHUSA: TCXHOJIOTHA HpO6JICMHOFO Juaiora,

TCXHOJIOTHA IMTPOAYKTUBHOT'O YTCHUS, TCXHOJIOTHA OLICHUBAHUSI.

MeTal'[peI[MeTHLIMI/I pe3yjabTaTaMi HM3YUCHHA Kypca «Marematukay SBIISIIOTCS
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NepBOHAYANIbHbIE TMpPEACTaBICHUS 00 WUAesIX W O METOAaX MaTeMaTHKH Kak
YHUBEpPCAJIbHOM $SI3bIKE HAyKM M TEXHHUKH, CPEICTBE MOJEIUPOBAHUS SBICHUM U
IPOLIECCOB;

. YMEHHME BHJAETh MAaTEMaTHYECKYI0 3a7adyy B KOHTEKCTE MpOOIEeMHOMN
CUTYAILlMH B IPYTUX JUCLMIUINHAX, B OKPYXKAIOLIEH KU3HU;

. YMEHHE HAXOAWTh B Pa3IMYHBIX MCTOYHUKAX HMH(OPMAINIO, HEOOXOAUMYIO
JUIS pElIeHUsT MaTeMaTHYeCKUX TMpoOjeM, IpeNCTaBiIsATh €€ B MOHATHOM (¢opMe,
IPUHUMATH PEIICHHE B YCIOBHUSX HEIMOJHOM M M30BITOUYHOM, TOUHOM M BEPOSTHOCTHOM
uHpopManuy;

. YMEHHE TOHUMATh U UCIIOJIb30BaTh MaTEMaTUUECKHUE CPECTBA HATJISAHOCTH
(rpaduku, nuarpammbl, TaOJIUIBL, CXEMbl W Jp.) I WUIOCTPaUMH, UHTEPIpETaluH,
apryMeHTaluu;

. YMEHUE BBIIBUTATh TUIOTE3bl MPU PELIEHUU Y4YEOHBIX 3a/ad, MOHUMATh
HEOOXOIUMOCTb UX MPOBEPKU;

. YMEHHE NPUMEHATh MHIYKTUBHBIE U JIEAYKTUBHbBIE CIIOCOOBI pacCyIeHUH,
BUJIETh PA3JIMYHbIEC CTPATETUU PEIICHUS 3a/1a4;

. NOHUMAHUE CYIIHOCTH QITOPUTMHYECKUX MPEANUCAHUNA W  yMEHHE
JEMCTBOBATh B COOTBETCTBUU C MPEIJIOKEHHBIM aITOPUTMOM;

. YMEHUE CaMOCTOSITEJIbHO CTaBUTh L€, BEIOMPATh U CO3/1aBaTh aJrOPUTMBI
JUTSL pelieHusl y4eOHbIX MaTEeMAaTUUECKUX MTPOOJIeM;

. YMEHUE IUJIAHUPOBAaThb W OCYILECTBIATH JAESITENBHOCTh, HANpPAaBICHHYIO Ha
pelnieHue 3a1a4 HCCIIe0BaTENbCKOTO XapaKTepa;

IIpeaMeTHBIMHM pe3yJbTaTaMM H3Yy4eHHS npeaMera «MaTtemaTuka» SBISIOTCS
CJIeIYIOLINE YMEHUS:

S5-H Ki1ace

Hcnonv3o6ams TIpU peUIEHUH MaTeMaTHYECKUX 3allady, WX OOOCHOBAHMHU U
IIPOBEpPKE HAJICHHOTO pElIeHUs] 3HaHUE:

- Ha3BaHW W TIOCIENOBATENBHOCTH YHCEN B HAaTypalbHOM psAy B MHpenenax
1 000 000 (¢ xakoro ymucia HaA4MHAETCSA ATOT PAJl, KaKk oOpazyeTcsl KaxkJoe Cleayroliee
YUCJIO B 3TOM PANY);

*  Kak oOpasyercs KaxkJas CleAyrolasi Cu€THasl €UHULIA;

* Ha3BaHUWA U ITOCICAOBATCIIBHOCTDL pa3psd0B B 3alIMCHU YMUCJIIA,



Ha3BaHMS U MIOCJIEIOBATEIIbHOCTh MEPBBIX TPEX KIIACCOB;

CKOJIBKO pa3psiIoB COJIEPKUTCA B KaKJIOM KJIacce;

COOTHOILIEHHE MEXIY pa3psiamu;

CKOJIBKO €IMHMI] Ka)KJIOr0 KJlacca COJECPKUATCS B 3aIIUCU YUCIIA;

KaK yCTPOEHA MO3UIIMOHHAS IECITUYHASL CUCTEMA CUMCIICHUS;

CAUHULIBI W3MEpPEHUs BEIWYMH (JJIMHA, Macca, BpPeMs, IUIONIaAb), COOTHOLICHUS
MEXKy HUMU;

GYHKIIMOHATBFHOM CBSI3M MEXKIYy TPYIIIaMHA BEIMYWH (TIeHa, KOJIUYECTBO, CTOUMOCTH;
CKOPOCTb, BpEMSsI, PACCTOSIHUE; MPOU3BOJUTENBHOCTD TPY/Ia, BpeMsi paboThl, paboTa).

Buvinonname yctapie Beruncienus (B mpeaenax 1 000 000) B ciydasix, CBOJAUMBIX K

BBIYHCJIICHUAM B IIPCACIax 100, U TIMCbMCHHBIC BBIYMCIICHHA B OCTAJIbHBIX ClIy4dasaX,

BBIIIOJIHATE ITPOBCPKY IIPABUIIBHOCTHU BBI‘IHCJIGHHﬁ;

8b1n0IHAMb YMHOXeHUeE U aenenue ¢ 1 000;

8bIYUCAMb 3HAYEHUS YHCJOBBIX BBIPAXKEHHM, coaepkammux 3—4 JIelCTBHS CO
CKOOKaMHM U 0e3 HHUX;

packnaovleams HaTypaIbHOE YHUCIIO HA TPOCTHIE MHOKUTEIIH;

HaxoOums HAWOOJBIIUNA OOIMI JACIHWTENIb W HauWMEHbIIee oO0IIee KpaTHOE
HECKOJIBKUX YHCET,

peuwiamsb POCTHIE U COCTaBHBIE TEKCTOBBIC 3a]1a4H;

8bINUCHIBANMb MHOXKECTBO BCEBO3MOXKHBIX PE3YyJIbTaTOB (MCXOJOB) MPOCTEUIINUX
CIIy4alHBIX JKCIIEPUMEHTOB;

HAaxo0umuv BEPOSTHOCTH MPOCTEHIIINX CITy4yalHbIX COOBITUIA;

pewiams yIOOHBIM 1Jis ce0s1 CtocoOOM (B TOM YHUCIIE U C TTIOMOIIBIO Ta0auIl U TpadoB)
KOMOMHATOpHBIC 3aJjayd: Ha [EpPEeCTAaHOBKY M3 TPEX DJIEMEHTOB, IMPaBUIO
MIPOU3BEJICHUS, YCTAHOBIICHHE YHMCIIA MTap HA MHOXKECTBE U3 3—5 2JIEMEHTOB;

pewams yOIOOHBIM AJis ce0s1 cnocoOOM (B TOM YHUCIIE U C TOMOILBIO Ta0auI U TpadoB)
JIOTUYECKHUE 3a/1a4u, coJiepkaIiie He 0oJiee TPEX BhICKA3bIBAHMIA;

yumams WHPOpPMAIUIO, 3aNMUCAHHYIO C TOMOIIBIO JIMHEWHBIX, CTOJOYATHIX H
KPYTOBBIX JUarpamm;

cmpoumps TPOCTEUINNE TUHEHHBIE, CTOJI0YAThIC U KPYTOBBIE THATPAMMBI;

- HaxoOumb PEIICHUS <«KU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3ajJad, B KOTOPBIX

HCIIOJB3YIOTCA MATEMATHUYCCKUEC CPCACTBA,



- co30asamb TPOAYKT (pe3yJbTaT MPOCKTHOW NESITEIbHOCTH), IJIsI U3YyUYECHUS U

OIIMCaHUs KOTOPOT'O UCIIOJIB3YIOTCS MAaTEMATHUCCKUEC CPEACTBA.

6-i1 KJace

Hcnonvzosamo npun pCeIICHUHU MATCMAaTHYCCKHUX 3a/a4d, HX 00OCHOBaHHU W

IIPOBEPKE HANJEHHOTO PEUIEHUS 3HAHHE O:

JECATUYHBIX APOOSX U MpaBUiIaxX JCHCTBUN C HUMU;

OTHOILICHUSX U NPOIMOPLUSAX; OCHOBHOM CBOMCTBE MPONOPIINH;

IPSMOU ¥ 0OpaTHON NPOMOPIIMOHATLHBIX 3aBUCUMOCTSIX, U UX CBOMCTBAX;
MPOIIEHTAX;

HEJIBIX U IPOOHBIX OTPUIIATENIbHBIX YHUCIAX; PAlUOHATBHBIX YHCIIAX;

IIpaBUJIC CPpaBHCHUA PALIMOHAIIBHBIX YUCCII;

I[IpaBUJIaX BbIIIOJHCHUA Ol'IepaI_II/Iﬁ HaJd palduOHAJIbHBIMH YHCJIAMH, CBOMCTBax

omnepanui.

— Cpasnusams eCATUYHBIE IPOOU;
8bINOIHAMb OTIEPALMM HAJl IECATUYHBIMU IPOOSMU;
npeobpazosvigams NECATUYHYIO IpO0b B OOBIKHOBEHHYIO U HA000POT;
OKpy2nsmb LIl YUCIa U IECATUYHBIE 1po0u;
Haxoo0umu NMPUOTMKEHHBIE 3HAYEHUS BEJIMYMH C HETOCTATKOM U U30BITKOM;
8bINOIHAMb TPUOTMKEHHBIE BBIYUCIICHHS U OLIEHKY YUCJIOBOIO BBIPAXKEHUS;
oenums YUCIO B JAHHOM OTHOIIEHUU;

HAaxoO0umv HEU3BECTHBIN YJIEH IPOIOPLIHH;

HAX00UM®b AJaHHOC KOJIMYCCTBO IIPOLOCHTOB OT 4YHCIIa WM YHCJIO II0 H3BCCTHOMY

KOJIMYECTBY MPOLEHTOB OT HETO;
HaxoO0umso, CKOJIbKO MPOLIEHTOB OJTHO YMCJIO COCTaBJISIET OT JIPYroro;
yeeauuueams U YMEHbIIATh YUCIIO HA TAHHOE KOJIMYECTBO IIPOLIEHTOB;
peuwiams TEKCTOBBIE 3aJ]a4d HA OTHOIIEHHUS, IIPOTIOPLIMUA U TIPOLICHTHI;
cpasHueéams JIBa PALIMOHAIIBHBIX YHCIIA;
8bINOJIHAMb ONEPAlMU HAJl PAMOHAIBHBIMUA YHCJIAMHU, HCIIOJIb30BATh
OTepalyvn 1Jisi yIpOLICHUS BBIYACIEHUM;
peutamb KOMOMHATOPHBIC 3a/1a4H C TIOMOIIBIO MTPABUJIa YMHOKEHUS;

HaxoO0umsv BEPOATHOCTH MPOCTEUIINUX CITyYalHBIX COOBITHIA;

CBOICTBA



peuwiamsb MPOCTEUIINE 3a/1a4M HA OCEBYIO U LICHTPAJIbHYI0 CUMMETPHIO;
peuwiams TPOCTENIINE 3374l HA pa3pe3aHue U COCTABICHUE FEOMETPUUECKUX PUTyD;
Haxooums PEIICHUS <« KU3HEHHBIX» (KOMIETEHTHOCTHBIX) 3aJay, B KOTOPBIX
UCIOJIB3YIOTCSl MaTEMaTUYECKUE CPEJCTBA;
coz0aéams TPOAYKT (PEe3yNbTaT MPOEKTHOM MJESATENbHOCTH), Ui HM3YyYECHHS H
OMHCAHMS KOTOPOr0 UCIOJIB3YIOTCSI MAaTEMAaTUUECKUE CPEICTBA.
7-H KJacec.
Auredpa

Hcnonvzosamo npu pCeIICHUN MATCMATHYCCKUX 3aJa4d, HuX 00OCHOBaHMU W

IIPOBCPKEC HaﬁﬂeHHOFO PCUICHUA 3HAHUC O:

HATYpaJIbHBIX, LIEJIBIX, PAMOHAIBHBIX, UPPALTUOHAIIBHBIX, TCUCTBUTEIBHBIX YUCIIAX;

CTETICHU C HAaTypaJbHBIMU IMOKA3ATEIAMHU U UX CBOMCTBAX;

OTHOYJIEHAX U NPAaBUJIAX ACUCTBHUN C HUMU;

MHOTOYJIEHAX U MPABUJIAX JCUCTBUN C HUMU;

dbopmyiax COKpaIEéHHOr0 YMHOKCHHS;

TOKJIECTBAX; METOJIaX JI0Ka3aTeJIbCTBA TOXKIECTB;

JIMHEWHBIX YPABHEHUSAX C OJTHOM HEM3BECTHOM M METO/IaX UX PEIICHUS;

CUCTEMAax JBYX JIMHEHMHBIX YPAaBHECHHH C JIByMSI HEHU3BECTHBIMM M METOJAX HX
pEIICHUS.

Buinoausame neUCTBUS ¢ OJHOYICHAMH U MHOTOYJICHAMU;

V3Ha8ambv B BIPAKEHUSAX (OPMYJIBI COKPAIIEHHOTO YMHOXKEHUS U IPUMEHATH UX;

PAackK1aovléams MHOTOUJICHBI HA MHOXKHUTEIIH;

8bINOJIHAMb TOXKIESCTBEHHBIE TTPe0oOpa30BaHUs MENBIX aNreOpandecKuX BhIPAKCHUI;

00Ka3bl8amb MPOCTEUIITNE TOXKIECTBA;

HaxoO0ums YUCI0 COUYSCTAaHUHN M YHUCIIO PAa3MEIICHHIA;

peuiams JTUHEUHBIE YPABHEHUS C OJHOW HEU3BECTHOM;

peuiamsb CUCTEMBl JBYX JWHEUHBIX YPABHEHUN C JIByMsI HEU3BECTHBIMU METOJOM
MOJCTAHOBKH M METOJOM aJIreOpandecKoro CIOXKEHHS,

peuiamsb TEKCTOBBIC 3aJ1a4l C IIOMOILBIO JIMHENHBIX YPABHEHUN U CUCTEM;

Haxooumsv PEIICHUS <OKU3HCHHBIX» (KOMIICTCHTHOCTHBIX) 3aJa4, B KOTOPBIX
HCIOJIB3YIOTCSI MAaTEMATUUYECKUE CPENICTBA;

cozoasams TPOAYKT (pe3ynbTaT MPOEKTHOM NESATEIbHOCTH), JJISI M3YYEHUS W
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OMMUCAHUS KOTOPOI'O UCTOJIb3YIOTCS MAaTEMAaTUUYECKUE CPEICTBRA.
7-# KJacc.
I'eomerpus

Hcnonvzosamow npun pCeIICHUHU MATCMAaTHYCCKHUX 3a/a4, HX 00OCHOBaHHU H

IIPOBEPKE HANJEHHOTO PEUIEHUS 3HAHHE O:

OCHOBHBIX I'€OMETPUYECKUX MOHATHAX: TOYKA, NMpsAMas, IUIOCKOCTb, Jy4d, OTPE3OK,
JIOMaHasi, MHOTOYT'OJIbHUK;

ONPEIEIICHUH YIJIa, OMCCEKTPHUCHI YT, CMEXKHBIX U BEPTUKAJIBHBIX YTJIOB;

CBOMCTBAX CMEXXHBIX M BEPTUKAJIBHBIX YIJIOB;

ONpENENICHUN  PABEHCTBA TE€OMETPUYECKUMX  (uryp; mpHU3HAKax paBEHCTBA
TPEYTOJIBHUKOB;

reOMETPUYECKUX MECTaxX TOUYEK; OMCCEKTpUCE yIila U CEPEAUHHOM NEPIEHANKYISPE K
OTPE3KY KaK F€OMETPUYECKUX MECTaX TOYEK;

ONPENEIICHNH IapajuIeNIbHBIX MPAMBIX; NPU3HAKAX W CBOMCTBAX MapaJICIbHBIX
IPSIMBIX;

aKCHUOME NapaJUIEIbHOCTU U €€ KPATKOM UCTOPUH;

(dopMyJie CyMMBI YIJIOB TPEYTOJIbHUKA,

ONPEIEIICHNH U CBOMCTBAX CPEAHEN JIMHUN TPEYTOJIbHUKA;

teopeme Dareca.

IIpumensimv CBONMCTBA CMEKHBIX U BEPTUKAJIBHBIX YIJIOB IIPU PELICHNN 3a/1a4;

HaxoO0umv B KOHKPETHBIX CHUTyallMsX paBHbIE TPEYroJbHUKA M JOKa3blBATh HX
PaBEHCTBO;

ycmanagaueams TApaUIeIbHOCTh NPSIMBIX W MPUMEHSATH CBOKCTBA MapajuleNIbHBIX
PSIMBIX;

NPUMEHAMb TEOPEMY O CYMME YIJIOB TPEYIOJIbHUKA,

UCNONb306aMb TEOPEMY O CPEIHEH JIMHMM TPEYyroJibHHKa u TeopeMy daneca mnpu
pELIECHNH 3a1aY;

Haxooums PEIICHUSl («OKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3aJa4, B KOTOPBIX
UCIIOJIB3YIOTCSI MATEMAaTUYECKUE CPENICTBA;

co30asamy TPOAYKT (PEe3ysbTaT MPOEKTHOM JEATENBHOCTH), M HU3YYEeHUS U
OMMCaHUs KOTOPOI'O UCHOJIb3YKOTCSI MAaTEMAaTHUYECKUE CPEICTBA.

8-H Ki1acc.
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Auredpa

Hcnonvzosamo npu pCeICHUN MATCMATHYCCKHUX 3ajav, HuX 00OCHOBaHMH U

IIPOBEPKE HANJEHHOTO PEUIEHUS 3HAHHE O:

anreOpanyeckou 1poOou; OCHOBHOM CBOMCTBE APOOH;
IpaBUIax JEHCTBUH C aaredpanyecKuMu ApoOsaMu;
CTETICHSX C IIeIBIMU MTOKA3aTeIIMHI 1 UX CBOWCTBAX;

CTaHAAPTHOM BHUAC YHUCJIA,

k o
QyHKIMAX y=kx+b, y=x%, y=—, UX CBONCTBaxX U rpaduKax;

X
MOHATUU KBAaJIPATHOTO KOPHSI M apu()METHIECKOTO KBAIPATHOTO KOPHS;
CBOMCTBAX apu(PMETUICCKUX KBAAPATHBIX KOPHEH;

dynximu y = /x , eé coiicTBax u rpaduke;
dbopmyre nist KOpHEH KBaIpaTHOTO YpaBHEHUS,

Teopeme Bueta niis npuBeA€HHOr0O M 00IIEro KBaJipaTHOrO YpaBHEHHUS,

OCHOBHBIX MCTOJAX PCIICHHUA HOCJIbIX pPallHuOHAJIBbHBIX ypaBHeHHﬁl

Pa3NIOKEHHS] HA MHOYKUTEIN U METOJIE 3aMEHbI HEM3BECTHOM;
METO/I€ PEIICHUS APOOHBIX pallMOHATBHBIX YPABHCHHI;
OCHOBHBIX METOJIaX PEIICHUSI CUCTEM PAIIMOHAIILHBIX YPaBHEHUM.
Cokpawams anredpandeckue 1poou;

8bINOJIHAMb APUPMETHIECKUE ACHCTBUS C aNredpandyecKuMu ApoosiMu;

MCTOJIC

UCNOIb306aMb CBOMCTBA CTCIICHEH C OCJIBIMU ITOKA3aTCILIMU IIPU PCIICHUH 3aa4,

sanucvledmsb 4UCJia B CTAHAAPTHOM BH/C,

8bINOJIHAMb TOKIECTBEHHBIE MPE0OPa30BaHUs PAIIMOHATLHBIX BHIPAKCHHUI;

cmpoums TpapuKn GYHKIHH y=kx+b, y=x>

X
P PELLIEHUH 3a]1ay;

8blyUCIAAMb APUPMETUIECKUE KBAJPATHBIE KOPHH;

k .
y Y=— H HCIHOJIB30BaTh HX CBOUCTBA

npumeHsms CBOMCTBA apu(PMETUYECKUX KBaJAPATHBIX KOPHEH IIPU pELICHUH 3a/1aY;

cmpoums TpaduKk QYHKIMH Y =~/X M HCIOIB30BATh €ro CBOICTBA MPH pPENICHHH

3aj1a4;
peuwiamsb KBaJpaTHbIC YpaBHEHUS,

npumensams TeopemMy Buera npu pemieHuu 3aaady;

peuwiams NCJbIC PALIMOHAJIBHBIC YPABHCHUSA MCTOAOM PA3JIOKCHUA HAa MHOXUTCIN U
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METOJ0M 3aMEHBI HEM3BECTHOMM;

pewamsb TpoOHBIC YPABHECHHUS;

peuiams CUCTEMBI PAIMOHAIIBHBIX YPABHEHHUI;

peuiamsb TEKCTOBBIE 33/1a4M C TTOMOIIBbIO KBAJIPATHBIX U PAIMOHAJIBHBIX YpaBHECHUN U
UX CUCTEM;

HaxoOums PEUICHUS <OKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3aJad, B KOTOPBIX
HCIOJIB3YIOTCSI MAaTEMAaTHUYECKUE CPENICTBA;

cozoasams TPOAYKT (pe3ynbTaT MPOEKTHOW MNESITEIbHOCTH), JJISI M3YYEHUS W

OIIMCAaHU KOTOPOT'O UCITIOJIB3YIOTCA MATEMATHYCCKUC CPCIACTBA.

8-i1 Ki1acc.
I'eomerpus

Hcnonvzosamow Inpu pCeICHUN MATCMATHYCCKHUX 3ajad, HuX 000OCHOBaHUU |

IIPOBCPKC HaﬁIIGHHOFO PCHICHUA 3HAHUC O:

OIIpE/IEeNICHUH MapajiesorpamMmma, pom0a, NpsMOYrojibHUKA, KBaJpaTa; UX CBOWCTBAX
Y IIPU3HAKAX;

OIPEIEIICHUH TPAIICLIUH; YJIEMEHTAX TPallCLUH; TEOPEME O CPEAHEN JIMHUU TPAIlCLIUH;

ONPEIECIICHNH OKPYKHOCTH, Kpyra ¥ UX 3JIEMEHTOB;

TeopeMe 00 U3MEPEHUHU YTJIIOB, CBA3aHHBIX C OKPYKHOCTHIO;

ONPEEIICHNH U CBOMCTBAX KAacaTEIbHBIX K OKPYKHOCTH; TEOPEME O PAaBEHCTBE ABYX
KacaTeIbHBIX, POBEIEHHBIX U3 OJJTHON TOUKHU;

ONPEAEICHUH BIIMCAHHOW U OMIMCAHHOU OKPYKHOCTEM, UX CBOMCTBAX;

ONMpENENICHUH  TPUTOHOMETPUYECKHE  (PYHKIMU  OCTPOTO  YyIJa, OCHOBHBIX
COOTHOILIEHUN MEXAY HUMU;

npuémMax pelieHus IPsIMOYTOJIbHBIX TPEYTOJIbHUKOB;

TPUTOHOMETpHUUECKUX (PyHKIMAX yrioB ot 0 go 180°;

TEOpEME KOCUHYCOB M TEOPEME CUHYCOB;

npuémMax perieHus! IPOU3BOJIbHBIX TPEYTOJIbHUKOB;

dbopmyrnax s TUIONIaAM TPEYTOJIbHUKA, TapaJljIesIorpaMMa, Tparneluu;

teopeme [Iudaropa.

llpumensimp TPU3HAKKM M CBOICTBA NapajuiesiorpaMma, pomda, MPSMOYTOJIbHHKA,

KBaJIpaTa MpH PelieHnH 3a/1ay;
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peutamsb IPOCTEHUINNE 3a/1a4U HA TPATICIIHIO;

Haxoo0umsv TPATYCHYIO MEPY YIJIOB, CBSI3aHHBIX C OKPY)KHOCTbIO; YCTAHABIMBATH UX
PaBEHCTBO;

npuMeHsms CBOMCTBA KacaTeNIbHBIX K OKPYKHOCTH MPHU PEIICHUH 3a/1a4;

peuiams 337a91 Ha BIIMCAHHYIO W OMMCAHHYIO OKPY>KHOCTB;

8bINOJIHAMbG OCHOBHBIE TEOMETPUYECKUE IIOCTPOCHUS C TIOMOINBIO ITUPKYJIS U
JIMHEUWKU;

Haxo00umsv 3HAYCHHUS TPUTOHOMETPUYECKUX (PYHKIIUH OCTPOTO YIJIa Yepe3 CTOPOHBI
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA;

NpUMeHsMs COOTHOILLIEHUS MEX]y TPUTOHOMETPUUECKUMH (HYHKIMSIMU TIPU PEIICHUN
3a/1a4; B YACTHOCTH, MO 3HAYCHHWIO OJHOW W3 (DYHKIMI HAXOIUTh 3HAYCHUS BCEX
OCTaJIbHBIX;

peuiams MIPSIMOYTOIBHBIC TPEYTOTBHUKH;

c600ums PabOTy ¢ TPUTOHOMETpUUECKUMH (yHKIUsIMU YIiI0B OoT 0 10 180° k cityyaro
OCTPBIX yTJIOB;

npumMeHsms TeOpeMy KOCHHYCOB M TEOPEMY CHHYCOB TIPH PEIICHUH 3a71aY;

peuiams POU3BOJBHBIE TPEYTOJILHUKY;

HAxo0umu TUIOIIAIN TPEYTOJLHUKOB, ITAPAICIOTPaMMOB, TPATICIIHA;

npumensims Teopemy Iludaropa mpu pemennu 3amay;

HAaxo0umau MPOCTEHUIINE TEOMETPUUECKHUE BEPOSTHOCTH;

Haxo0ums PEIICHHUS] <OKU3HCHHBIX» (KOMIETEHTHOCTHBIX) 3a/ad, B KOTOPBIX
UCITIOJIB3YIOTCSl MATEMAaTUYECKHUE CPEJICTBA;

coz0aéams TIPOAYKT (pe3yNbTaT TMPOEKTHOW MACSATENBHOCTH), I U3YyYEHUS U
OIMMCAHMS KOTOPOTO MCIOJB3YIOTCS MaTeMaTHICCKUE CPEICTBA.

9-ii knacc.

Aareopa

Hcnonvzosamo IIpru pCIICHNMH MAaTCMAaTHYCCKUX 3ajgad, HUX 00OCHOBaHMU H ITPOBECPKCE

HAaWJICHHOTO PEIICHUs 3HAHUE O:

CBOMCTBAX YHCJIOBBIX HEPABEHCTB;

METOJaX PELICHUS JTMHENHBIX HEPABEHCTB;
CBOMCTBax KBaJIpaTUYHON (DYHKIIHH;
METOJIaX PELICHUs KBAIPATHBIX HEPABEHCTB;

13



MCTOJC MHTCPBAJIIOB IJIA pCIICHUA PAallTHOHAJIbHBIX HCPABCHCTB,

METO/axX PeIICHUs] CHCTEM HEPABEHCTB;
CBOMCTBax U rpaduke GyHKIuMK y = X" IpU HATYpaTBLHOM N;

ONPENIECIICHNH U CBOMCTBAX KOPHEU CTENEHU N,

CTENEHAX C pAallMOHAIBHBIMHU [TOKA3aTEISIMU U UX CBOMCTBAX;

OTIPE/ICTICHUN U OCHOBHBIX CBOMCTBax apupMeTH4ecKou mporpeccuu; hopMmylie s
HAXO0XKIEHUS CyMMBI €€ HECKOJIBKHMX IIEPBBIX YICHOB;

OIIPENENICHUN U OCHOBHBIX CBOMCTBaX I€OMETPHUYECKOHN mporpeccuut; popmyse Juis
HaxXO0XJICHUS CYMMBI €€ HECKOJIbKHAX ITEPBBIX YICHOB;

dopMyiie 11 CyMMbl OECKOHEYHON T€OMETPUYECKON MPOrPECCUU CO 3HAMEHATEIIEM,
MEHBIIUM IO MOIYJIIO €THHUIIBI.

Hcnonvzoeams CBOWCTBA YUCIIOBBIX HEPABEHCTB IS IIPEOOPa30BaHUsl HEPABEHCTB;

00Ka3bl8ams MPOCTEHIINE HEPABEHCTBA;

peuiamsb JINHEWHBIE HEPABEHCTBA;

cmpoums rpaQuK KBaApaTUYHOW (PYHKIIMU U UCIIOJIB30BaTh €0 IPU PEILICHUH 3a7ay;

peuwiamsb KBaJlpaTHbIC HEPABEHCTBA;

pewams pallOHAIbHBIE HEPABEHCTBA METOJOM UHTEPBAJIOB;

peuiamsb CUCTEMBI HEPABEHCTB;
cmpoums Tpapuk QyHKIUUY = X" [OpH HATYpPaabHOM N W HCIOJb30BaTh €ro IpH

pElIeHUH 3aa4;

Haxooums KOPHU CTETEHH N;

UCNONIb308aMb CBOMCTBA KOPHEH CTENEHU N IPH TOXKAECTBEHHBIX TPEOOPA30BaAHUSAX;

HAaxoO0umy 3HAYECHUS CTENIEHEN ¢ pallMOHAIIbHBIMU MTOKa3aTeNIIMH;

peuiams OCHOBHBIE 33J1a4M Ha apU(PMETUUECKYIO U T€OMETPUUECKYIO TPOTPECCUU;

Haxooums CyMMy OECKOHEYHOW TI'€OMETPUUYECKON IMPOrpecCMH CO 3HAMEHATENIEM,
MEHBIIUM IO MOJYJIIO €IMHHUIIBI;

Haxooums PEIICHUSl <« KU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3aJay, B KOTOPBIX
UCITIOJIB3YIOTCSl MATEMAaTUYECKHUE CPEJICTBA;

co30asamy TPOAYKT (PEe3yNbTaT MPOEKTHOM JEATENBHOCTH), I HU3YYEeHUS U
OMMCAHMS KOTOPOTO UCIOJIBb3YIOTCSI MaTEMAaTUYECKUE CPEICTBA.

9-ii knacc.

I'eomerpusn
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Hcnonvzosams npn pCeICHUN MATCMATHYCCKHUX 3aJda4, HX 00OCHOBaHUU U ITPOBCPKCE

HAWACHHOTO PELICHUS 3HAHUE O:

pU3HAKax MoJA00HS TPEYroJIbHUKOB;

TEOpEME O IPOINOPLUUOHAIBHBIX OTPE3KaX;

CBOMCTBE OMCCEKTPUCHI TPEYTOJIBbHUKA;

IIPONIOPLIHOHAIBHBIX OTPE3KAX B MPSIMOYT'OJIBHOM TPEYTOJIbHUKE;

MPOMOPIIMOHATIBHBIX OTPE3KAX B KPYTE;
TeopeMe 00 OTHOIICHHUH TUIONIA/Iel MOA0OHBIX MHOTOYTOJIbHUKOB;

CBOMCTBax IMpaBUJIbHBIX MHOI'OYI'OJJbHHUKOB; CBA3W MCKIY CTOpOHOﬁ IMPpaBUJIBHOTO

MHOT'OYT'OJIbHUKA U paanyCaMi BIIMCAHHOT'O U OITMCAHHOI'O KPYI'OB;

OTIPEICICHUH ITTUHBI OKPY>KHOCTHU U (hopMyJIie Jisi €€ BEIYUCIICHNUS,
(dbopmyIe miIonaau NPaBUIbHOIO MHOTOYTOJIbHUKA;

OTpeJIeICHUH TUlom@aan Kpyra u ¢dopmysne uisi e€ BbIYUCICHHS; (Qopmyne s

BBIUHCIICHUS IUIOIIA/IEN YacTen KPyra;

MpaBWJIC HAXOXKIACHHA CYMMBI W PAa3HOCTH BCKTOPOB, IPOHU3BCACHHA BCKTOPA HaA

CKaJIsIp; CBOMCTBA 3TUX ONEPaALIUi;

OMpEICICHUH KOOPJIMHAT BEKTOPA U METOJIaX UX HaXOXKICHUS;

IpaBuJIe BHIMOJHEHUH ornepaluii HajJl BEKTOpaMHu B KOOPJMHATHOM GopMme;
OTIPEJICIICHUH CKAJISIPHOTO MPOU3BEICHNS BEKTOPOB U (hOPMYJIE ISl €r0 HaXOXK/ICHUS;
CBSI3U MEXK]ly KOOpJAMHATAMU BEKTOPOB M KOOPJAMHATAMU TOYEK;

BEKTOPHBIM U KOOPJIMHATHBIM METO/IAX PEUICHUS T€OMETPUUYECKUX 3aay.

dbopmynax o0O0bEMA OCHOBHBIX MPOCTPAHCTBEHHBIX TIE€OMETPUUECKUX (UTYp:

napajuienenuneaa, Kyoa, mapa, [uIMHIpa, KOHyca.

Ipumenamo NpU3HAKU 110100USI TPEYTOJIBHUKOB MPU PEILICHUU 3a7a4;

peuiams TPOCTENIINE 3a1a491 HA TPONOPIIMOHATIBHBIE OTPE3KH;

peuiams IPOCTEMIINE 331491 HA TPABUIIBHBIE MHOTOYTOJIbHUKH;

HAaxoo0umy JIMHY OKPY>KHOCTH, TUIOIIA/lb KPyTra U €ro 4acTei;

8bINOJIHAMG OTIEPALIMU HAJ] BEKTOPaMHU B TEOMETPUUECKOIN 1 KOOpAUHATHOU (popme;

HAX00UM®b CKAJLAPHOC IIPOU3BCACHHUC BCKTOPOB M IIPUMCHATL €TI0 JJIA HAXOXKICHUA

PA3JINYHBIX TCOMCTPHYCCKNX BCIIMYHNH,

peutanib TCOMCTPHUICCKHUC 3a1a49 BEKTOPHBIM U KOOPAWHATHBIM MCTOA0M;

npuUmeHAaAms TCOMCTPHUUCCKHC HpeO6paBOBaHI/IH IINTIOCKOCTH Ipu PCHICHUHU
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F€OMETPUYECKHX 33]1aY;

*  HaxoOumb OOBEMBI OCHOBHBIX IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (PUryp:
napajuienenunena, Kyoa, mapa, HUJIMHApPa, KOHYCa;

*  HaxoOumb PEUICHUS «KU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3aJad, B KOTOPBIX
UCITOJIB3YIOTCSI MATEMAaTUYECKHE CPEJICTBA;

* co3z0asamb TPOAYKT (pe3yiabTaT NPOEKTHOW JEATEIbHOCTH), JUIsl HU3YYECHHS M

OIIMCAaHU KOTOPOT'O UCITIOJIB3YIOTCA MATEMATHYCCKUC CPCIACTBA.

Peynamuenvie YY/I.

5—6-it Knaccwt

—  CaMOCTOATENIBHO  oOHapydicusams W (POpPMYIUPOBaTH Y4eOHYIO MpoOseMy,
OTIPECIISITh 1Eb YUeOHOU NeATeIbHOCTH, BHIOUPATh TEMY MPOEKTA;

— blOGU2AMb BEPCUU PEIICHUS TPOOJIeMbI, 0CO3HABATh (M MHTEPIPETHPOBATH B ClIydyac
HEOOXOJIMMOCTH) KOHEUHBIM pe3yJbTaT, BbIOMpATh CPEACTBA JOCTHKEHHUS IEIU U3
MPEVIOKEHHBIX, a TAKXKE UCKATh UX CAMOCTOATEIIHHO;

— cocmasnams (MHAUBUAYAIbHO WM B TpyNne) IUIaH penieHus MnpoOJieMbl
(BBITIOJIHEHUS TIPOCKTA);

— paboTtasg 1o IUIaHY, c8epsAmb CBOU JEHUCTBUS C LETBI0 M, IPU HEOOXOJAMMOCTH,
WCIIPABJISITH OIIUOKU CAaMOCTOSITEILHO (B TOM YHCJIE U KOPPEKTUPOBATH IJIaH);

— B JMAQJOre C YYHUTEIIEM COBEPUIEHCHB08aMb CAMOCTOSTEIbHO BbIpaOOTaHHbBIE
KPUTEPHUH OLICHKHU.

7-9-it Knaccwt

— CaMOCTOSITEIBHO OOHapyxcusams WU @Gopmyiuposams TPoOIIeMy B KIACCHOW U
WHIUBUAYAJIbHOU YIEeOHOUM NesSTEILHOCTH;

— 6bl08U2aMb BEPCUM PEIICHUS] MPOOJIEMbI, OCO3HABaTh KOHEUYHBIH pe3yJbTart,
BBIOMpPATh CpEICTBA JOCTKEHUA IIeNM U3 TPEIOKEHHBIX WM HMX HCKaTh
CaMOCTOSTEIIbHO;

— cocmaenamy (MHAMBUAYyJIbHO WJIA B TpYNNe) IUIAH pEHIeHUs] MPOoOJIeMBI
(BBIMIOJIHEHUS TTPOEKTA);

— noobupams K K01 npodieme (3a1aue) aieKBaTHYIO €l TEOPETUUECKYIO MOJICIIb;

— paboTas MO TPEAJIOKEHHOMY WM CaMOCTOSATEIHLHO COCTABJICHHOMY IUIaHY,
uUcnov3o8ams HapsAy C OCHOBHBIMM U JOMOJHUTENbHBIE CpPEACTBA (CHpaBOYHAsS

JUTEPATYpPa, CI0KHBIE TPUOOPHI, KOMITBIOTED);
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— NIAHUPOBAMsb CBOIO MHIUBHUAYATBHYIO 00pa30BaTEIbHYIO TPACKTOPHIO;

— pabomams TO CaMOCTOATEIBLHO COCTABJICHHOMY IIJIaHY, CBEPSSICh C HUM U C IENBIO
NeSATETLHOCTH, UCIIPABJISS OMUOKH, UCIIONB3YsI CAMOCTOSATEIRHO MOJ00paHHBIE CPEACTBA
(B Tom umcie u MaTepuer);

— CBOOOJHO n01b308ambCsi BHIPAOOTAHHBIMH KPUTEPUSIMH OIEHKHM W CaMOOIICHKH,
WCXO/IS U3 [N U UMEIOIIUXCSl KPUTEPHUEB, pa3indasi pe3yJIbTaT U CIIOCOObI ICHCTBHIA,

— B XO/I€ MIPEICTaBICHHUS MPOCKTA 0A8amb OYeHK) €To pe3ylbTaTaM;

— CaMOCTOSATENILHO 0CO3HA8AMb TPUYMHBI CBOETO yCIieXa WM HEycleXa W HaxOJIWUTh
CIIOCOOBI BBIX0J1a U3 CUTYallUU HEYCIIeXa,

— yMemb OyeHums CTENEHb YCIEIIHOCTH CBOCH WHAMBHIYAIbHON 00pa30BaTEIbHOM
NEeSATEITLHOCTH;

— 0asamb OYeHKy CBOUM JIMYHOCTHBIM KauecTBaM M 4YepTaM Xapakrepa («KakKoB s»),
OTIpEIEIATh HAMPABIICHUS CBOETO PAa3BUTHSA («KAKUM 51 XOUYy CTaTh», «4TO MHE JIJISl 3TOTO
HaJIO CIICTIaTh).

Cpeocmeom opmuposanus peryiasTUBHbIX Y Y]l ciiy)XaT TEXHOJOTHS MPOOIEMHOTO
auajora Ha JTane W3yYeHHWs HOBOTO MaTepuajla ¢ TEXHOJOTHUS OICHUBAHUS

00pa3oBaTeNbHbBIX JOCTHKEHUM (YU€OHBIX YCIIEXOB).

Ilo3znaeamenvuvie YY/I:

5-9-11 knaccwt

— AHAIU3UPOBAb, CPABHUBAMD, Kldccuduyuposams u 0606wams HaKTHI U SIBICHUS;

— ocyujecmensims CpaBHEHUE, CEPHAIINIO U KITACCU(PHUKAIINIO, CAMOCTOSTEIHLHO BBIOHUpast
OCHOBAHHMSI U KPUTEPHH ISl YKa3aHHBIX JIOTHUSCKHUX OIEPAIlMi; CTPOUTH KIIaCCU(UKAITUIO
NyTEM JTUXOTOMHYECKOTO JIeJieHHs (Ha OCHOBE OTPHUIIAHHMS);

— cmpoums JOTHYECKH OOOCHOBAHHOE PACCY)KJICHHE, BKIIOYAIOIIEE YCTAHOBJICHUE
IPUINHHO-CJICICTBEHHBIX CBS3EH;

— co30a6ams MaTeMaTHYCCKUE MOJCIIH;

— COCTaBIIATh TE3WCHI, PA3IUYHBIC BHUABI ITUTAHOB (TIPOCTBIX, CIOXKHBIX W T.IL.).
[TpeoOpazoBbIBaTh MH(POPMAITHIO W3 OJHOTO BHUIA B IPYroH (TabIUIly B TEKCT, TUATPAMMY
M TIp.);

— 8bIYUMBIBAMb BCE YPOBHU TEKCTOBOW MH(MOPMAITUH.

— yMemb onpedensnb BO3MOXKHBIE UCTOUHUKH HEOOXOIUMBIX CBEICHHM, MPOU3BOIUTH

NOUCK MH(OPMAIUK, AHATU3UPOBATH U OLIEHUBATDH €€ JOCTOBEPHOCTb.
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— TMOHMMAasl TIO3HILIMIO APYrOTrO 4YENOBEKa, paziuuams B €r0 Peud: MHEHHuE (TOUKYy
3peHMsI), T0Ka3aTeNLCTBO (apryMEeHTHI), (haKThl; TUIIOTE3bI, aKCUOMBI, TeopuH. s 3TOoro
CaMOCTOSITENIbHO HMCIOJb30BaTh Pa3IMYHbIC BUIBI UYTEHUS (H3ydaroliee, MpOCMOTPOBOE,
03HAKOMUTEINILHOE, TIOUCKOBOE), TPUEMBI CITYIIaHUSI.

— caMOMy c030aéamb WCTOYHUKH HWH(MOpPMAlMKA pPAa3HOTO TUNA W IS Pa3HBIX
ayauTopuii, coOmrogath WHGOPMAIMOHHYIO TUTHEHY M TMpaBHJIa HHPOPMAIIMOHHOM
0€30I1aCHOCTH;

— YMemb UCHOIb308aMb KOMIIBIOTEPHBIE M KOMMYHHUKAIIMOHHBIE TEXHOJOTHH Kak
UHCTPYMEHT JJisl JIOCTH)KEHHUS CBOUX Leled. YMeTh BBIOMpPATh aJleKBaTHBIE 3aj]lade

HHCTPYMCHTAJIBHBIC IIPOTPAMMHO-AIIIIaAPATHBIC CPCACTBA U CCPBUCHI.

Cpedcmeom ¢hopmuposanus mno3HaBaTebHBIX Y'Y ][ ciyxar ydeOHbI Martepuan u
IpEeXKe BCEro MPOJYKTUBHBIE 3a/laHUsl YUEOHMKA, [TO3BOJISIFOIINE MPOABUTATHCA IO BCEM
LIECTHU JIMHUSAM Pa3BUTHS.

1-a JIP — MHcnons3oBaHHE MaTEMaTHUYECKUX 3HAHMM U1 pEUIEHUS Pa3Iu4HbIX
MaTeMaTUYECKUX 3a7a4 U OLICHKU ITOJIYyYEHHBIX PE3YJIbTaTOB.

2-s1 JIP — COBOKYITHOCTh YMEHHI MO WCIOJB30BAHUIO JOKA3aTEIIbHON MaTeMaTHYECKOM
peun.

3-1 JIP — CoBOKymHOCTh yMEHHW T0 pabore ¢ uHpOpMaluel, B TOM YHUCIE U C
Pa3IMYHBIMA MATEMATHYECKUMH TEKCTAMM.

4-5 JIP — YMeHus1 MCIOJIB30BaTh MaTeMaTHUYECKUE CPEJCTBA I M3YYCHHUS M ONMHCAHMS
pEeaNbHBIX NPOLIECCOB U SIBJICHUM.

5-1 JIP — He3aBUCHUMOCTb ¥ KpUTUYHOCTH MBIIIIJICHUSI.

6-s JIP — BoJsis 1 HACTOMYMBOCTH B IOCTUKEHUU TIEITH.

Kommynuxkamuenvie YY/I:

5-9-11 knaccwot

— CaMOCTOSTEIILHO Op2eaHu306bl6ams YIeOHOE B3aUMOJICHCTBUE B TPyMIE (ONPEaesaTh
o0IIIre 1eNH, TOTOBAPUBATHCS JIPYT C IPYTOM U T.1I.);

— OTCTaMBasi CBOIO TOUKY 3PEHUSI, NPUBOOUMb ApeyMeHmbl, TIOATBEPKIas X (paKTaMH;

— B JUCKYCCHUH yMemb 6bl08UHYMb KOHTPAPTYMCHTHI;

— YUUTBCS KPUMUYHO OMHOCUMbCA K CBOEMY MHEHHUIO, C TOCTOMHCTBOM HPU3HABAMDb

OIMOOYHOCTh CBOETO MHEHHUSI (€CJIM OHO TaKOBO) U KOPPEKTUPOBATH €T0;
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— TMOHHMMAsl TO3WIUIO JPYTOTO, pa3ziuyams B €r0 peYd: MHEHHE (TOYKY 3PCHHS),
JTOKA3aTeNIbCTBO (apryMeHThl), (aKThl; TUTIOTE3bI, AKCHOMBI, TEOPHUU;

— yMemb B3IJISIHYTh HA CUTYalUIO C MHOM MO3UIUHU U 00208apU6amuvCs C JIXOJIbMHU UHBIX
MO3UIINH.

Cpeocmeom  popmuposanuss ~KOMMYHUKATUBHBIX YVY]J[ cmykar TexXHOJOTHS
npo6JIEeMHOTO uasnora (MooyXAaoIui U OABOSIINN JUAJIOT) U OpraHu3alus paboTHI B
MajibIX Tpynmnax, TakKe HCIOJb30BAaHHE Ha YpOKax »dJIEMEHTOB TEXHOJIOTMHU
MPOAYKTUBHOTO YTEHUSI.

IIpeameTHbIe pe3yJIbTATHI 00yUEeHHUS.
Harypaabhblie yncia. [poou. PaunonanbHbie yucIa.

BbINyCKHUK HAYYMTCS:

* TOHUMATh OCOOEHHOCTH JIECATUYHON CUCTEMbI CUUCIICHHUS,

* ONEPUPOBATH MOHATHUIMHU, CBA3aHHBIMU C JETMMOCTBIO HATYPaJIbHBIX YHCEIT,

* BBIpPAXKATh YMCJIA B DKBHBAJICHTHBIX (popMax, BbIOMpas HamOoJiee MOAXOMSIIYIO B
3aBUCUMOCTHU OT KOHKPETHOW CUTYAIUU;

* CPABHHUBATH U YNOPSAOUYNBATH PAIMOHAIIBHBIE YK CIIA;

* BBIIIOJIHATH BBIUKCIIEHUS C PAUUOHAIBHBIMU YHWCIIAMH, COYeTass YCTHbIE U
MUCHbMEHHBIE TPUEMBI BBIYUCIICHUHN, TPUMEHEHHUE KAIBKYJISATOPA;

* ICTIOJIb30BATh MOHATUS U YMEHUS, CBA3aHHBIE C MPOMOPLMOHATBLHOCTBHIO BEJIMYMH,
MIPOLICHTAMH, B XOJ€E PELICHU MAaTEMATUYECKUX 3aJa4 U 3aJa4 U3 CMEXHBIX IPEIMETOB,
BBIMOJIHATH HECII0KHBIE TPAKTUYECKUE PACUETHI.

Buvinycknuk noayuum 603MoiucHOCHb .

* HO3HAKOMUMbCA € NO3UYUOHHbIMU CUCNEMAMU CHUUCTIEHUS C OCHOBAHUAMU,
omauynvimu om 10;

*yenyoume U pazéumv HPeOCMABNeHUsT O HAMYPATbHbIX YUCIAX U CEOUCMBAX
oeaumocmu,

* HAYYUMbCSL  UCNOAb308AMb  NPUEMBI,  PAYUOHATUBUPYIOWUE  GbIYUCTIEHUS,
npuobpecmu NpubluKy KOHMPOIUPOBAMb GbIUUCIEHUS, BblOUPAs NOOXOO0AUWUU O/A
cumyayuu cnocoo.

JlecTBUTEIbHBIE YHCJIA

BbInyCKHUK HAy4YHTCH:

* UCIIOJIb30BAaTh HAYAJIbHBIC IPECACTABJICHNUA O MHOXKCCTBC JICI\/’ICTBI/ITCJ'IBHBIX YHUCCII,
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* OIIEPUPOBATH MTOHATUEM KBAJAPATHOTO KOPHS, IPUMEHSThH €T0 B BEIYUCIICHUSX.

Boinycknuk nonyuum 603M0MCHOCHLb:

*pa36umMs NPeoCmasieHue O YUcle U YUCTOBbIX CUCMEMAX Om HAMYPALbHBIX 00
0elicmeumenbHblX Yucesl, 0 poiu 6bIYUCTICHUL 8 NPAKMUKE;

*pazeumv u yaayoumv 3HAHUL O OeCAMUYHOU 3aNuUcU OeucCmEUMENTbHbIX YUCe
(nepuoouueckue u nenepuoounecxkue opoou,).

N3mepenusi, npudInKeHNsl, OLleHKU

BbInyCKHMK HAYYHTCS:

* ICII0JIb30BaTh B XOJI€ PEILICHUS 3a/1au 3JIEMEHTApHBIC MPEACTABICHHUS, CBSI3aHHBIE C
NPUOIMKEHHBIMU 3HAYEHUSIMUA BEJIMYUH.

Buinycknuk nonyuyum 603M0HCHOCHIb:

* NOHAMb, UMO YUCI08ble OAHHble, KOMOpble UCNONb3YIOMCA Ol XaApPaAKmepUucmuKy
00BEKMO8 OKPYIHCAIOWe20 MUpd, A6AAI0MC NPEUMYUIeCMEEHHO NPUOTUNCEHHBIMU, YMO
N0 3aNUCU NPUOTUNCEHHBIX SHAYCHULL, COOEPHCAUWUXCSL 8 UHDOPMAYUOHHBIX UCTNOYHUKAX,
MOIHCHO CYOUMb O NO2PEUHOCTU NPUOTIUNCEHUS,

* NOHAMb, YMO NOCPEUHOCHb Pe3yIbmama 8blYUCIeHUL 00IHCHA ObIMb COUIMEPUMA
C NO2PEUWHOCMbIO UCXOOHBIX OAHHDIX.

AJuiredOpanyecKue BbIPAKEHUA

BbInyCKHMK HAY4YHUTCH:

* ONIEpUPOBATh MOHATUSMH «TOXKIECTBO», «TOXKIECTBEHHOE MPeoOpa3oBaHuE,
pemIaTh 3aaa4n, coepkaiie OyKBeHHbIE JaHHbBIE; padoTaTh ¢ GopMyaMu;

* BBITIOJIHATh TIPEOOPA30BaHUs BBIPAKECHHM, COAEpPNKAIIMX CTENEHU C 1ETbIMU
MOKa3aTeNIIMU U KBaJPAaTHbIC KOPHHU;

* BBITIOJIHATh TOXJIECTBEHHBbIE TMpeoOpa3oBaHUs pPAIMOHAIBHBIX BBIPAKCHUU Ha
OCHOBE MPaBWJI JEHCTBUN HAJ] MHOTOWICHAMHU U ajreOpandecKuMu Jpo0siMu;

* BBITIOJTHSITH PA3JI0KEHUE MHOTOWICHOB HA MHOKHUTEIH.

Boinycknuk nonyuyum 603M0HCHOCHIb HAYUUMbCA:

* BLINONIHAMbL ~ MHO20ULA208ble  NPeoOPA3068aHUsl  PAYUOHATILHBIX  GbIPANCEHUL,
NpUMeHsis WUPOKULL Habop cnocobo8 U NPUEMO8;

* NPUMEHAMb MOHNCOECMBEHHbIE NPEe0OPA308aHUsL Ol peUleHUsl 3a0ay U3 PA3TUYHbIX
pazoenos Kypca (Hanpumep, ONs HAXONHCOEHUS HAUOONbULE20/HAUMEHbUIE20 3HAYUEeHUS
8bIPANCEHUSL).
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YpaBHeHust

BbInyCKHUK HAYYHUTCH:

* pemaTb OCHOBHBIE BHJbl PALWOHAIBHBIX YPABHEHWW C OJHOW INEPEMEHHOM,
CUCTEMBI JIBYX YPABHEHUN C IBYMs IEPEMEHHBIMU;

* IOHUMATh YPABHEHUE KaK BAKHEUIIYIO MATEMAaTHYECKYIO MOJENb I ONKMCAHUS U
M3YyYCHHS PA3HOOOpPA3HBIX pEANbHBIX CUTyalldid, pemaTh TEKCTOBbIE  3aJlaud
anredpanvyeckuM METO/I0M;

* IPUMEHATHh TpaUUeCKUe TPENCTABICHUS [JII HCCICIOBAaHUS YpaBHEHUH,
UCCIIEOBAHNUS U PELICHHS CUCTEM YPaBHEHUI C IBYMS IIEPEMEHHBIMHU.

Buvinycknuk noayuum 603moxcHocmy:

* 081a0emb CHEYUATbHbIMU NPUEMAMU DeUleHUs YPAGHEeHUU U cucmem YpaeHeHUl,
VBEPEHHO NPUMEHAMb Annapam YpasHeHull O01s peuleHusi pazHooOpasHuIX 3aday U3
Mamemamuxu, CMeXCHbIX NpeoMemos, NPAKMUKU,

* npUMeHAmb 2paguueckue npeocmasienuss 01 UCCIe008aHUs YPAGHEHUN, CUCTNEM
VpasHeHull, cooepicawux dyKkeenHvie Kodphuyuenmeol.

HepaBencrBa

BbInyCKHUK HAYYHTCH:

* IOHUMAaTh U MPUMEHITh TEPMUHOJOTUIO U CUMBOJIMKY, CBSI3aHHBIE C OTHOLICHUEM
HEPABEHCTBA, CBOWCTBA YMCIIOBBIX HEPABEHCTB;

* pelIaTh JIMHEHMHBIC HEPABEHCTBA C OJIHOW IIEPEMEHHOW M HUX CHUCTEMBI; pellaTh
KBaJpaTHbIE HEPABEHCTBA C OMOPOM Ha rpapruuecKue NpeCTaBICHNUS;

* IPUMEHATH AaIapar HEPAaBEHCTB Ui PELICHMUS 3a4a4 W3 PA3JIUYHBIX Pa3J]eJIOB
Kypca.

Buvinycknuk noayuum ¢03M0MCHOCIb HAYUUMBCA:

* PA3HOOOPA3HBIM NPUEMAM OO0KA3AMENbCMEA HEPABEHCMS, YBEPEHHO NPUMEHAMb
annapam HepaseHcma OJisl peuleHus. pa3H00OPA3HbIX MAMEMAMUYecKux 3a0ay u 3a0a4 u3
CMEJHCHBIX NPeOMemo8, NPAKMUKU,

* npuMeHams epaguyeckue npedcmasierus OJis UCCIe008aHUS HEPABEHCME, CUCTEM
Hepasencmas, cooepaicawux OyKeeHHbvle KO huyuenmai.

OcHoBHbIC IOHATHSA. YKcI10BbIE QYHKIMH

BbInyCKHUK HAy4YHTCH:

21



* IOHMMAaTh W WCIIOJNBb30BaTh (YHKIMOHATIBHBIE TIOHSATHUS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKUE 0003HAYEHUS);

* CTpOUTHh TpaduKU dIEMEHTAPHBIX (YHKIHMA,; HCCIENOBATh CBOMCTBA YHCIOBBIX
(yHKUMIA Ha OCHOBE U3yUEHHUsI IOBEJICHUS UX TPa(UKOB;

* TOHUMAaTh (YHKIUIO KaK BAXKHEHIIYI0 MATEMaTHYECKYI0 MOJAENb JJIS OIHMCAHHS
MPOIIECCOB U SIBJICHUHN OKPYXKAIOIIETO MHPA, MPUMEHAITh (PYHKIIMOHAIBHBINA S3BIK IS
OMMCAHUS U UCCIIEIOBAHUS 3aBUCUMOCTEN MeX 1y GU3HUECKUMU BETUUMHAMM.

Buvinycknuk nonyuum 603mM0M#CHOCMb HAYYUMbBCA:

* IPOBOOUMb UCCEO08AHUS, CBA3AHHbLE C U3YUEeHUEeM CEOUCME (YHKYULL, 8 MOM YUcCie
C UCNONIb308AHUEM KOMUbIOMEPA, HA OCHO8E 2PAPUKO8 U3YUEHHBIX QYHKYUL CMpOoums
bosee cnodicHvie epaguxu (KycouHo-3a0aHHble, C «8bIKOJIOMBIMUY MOUYKAMU U M. N.);

* UCNONBL308aMb (DYHKYUOHANbHbIE NPEOCMABIeHUs U CEOUCMBA (DYHKYUL OJis
peulenus Mamemamudeckux 3a0a4 U3 pasiuuHulx pazoenos Kypcd.

YucjioBble MOCIEA0BATEIHLHOCTH

BbInyCKHMK HAYYMTCH:

* IOHNMAaTh W UCIIOJIB30BATh SI3BIK TOCIEAOBATEIILHOCTEH (TEPMUHBI, CAMBOJIMYECKHC
0003HaueHNUA);

* IPUMEHATH (POPMYIIBI, CBs3aHHBIE C apPUPMETHUYECCKOM ¥ TEOMETPHUYECCKOM
mporpeccueii, n anmapar, c)OpMHPOBAHHBIN MPU M3YYCHHUH APYTHX PA3leioB Kypca, K
PEIICHUIO 33]1a4, B TOM YHUCJI€ ¢ KOHTEKCTOM U3 PeabHOM KU3HHU.

Boinycknuk nonyuum 603M0HCHOCHIb HAYUUMBCA.

* peuiams KOMOUHUPOBAHHbIE 3A0aYlU C NPUMEHEeHUeM Gopmyn N-20 YleHa U CYyMMbl
nepsvix N YjeHo08 apu@dmemuyecKol U 2eoMempuiecKol NPo2peccu, NPUMeHss NPU 1MOoM
annapam ypasHeHull U HepageHCme,

* HOHUMAMb  APUPMEMUUEeCcKYI0 U 2eOMEeMPUUECKYI0 NpPOSPeccuro Kaxk @yHKyuu
HamypaibHo20 apeyMeHma,; Ce:A3bl8amsb aApU@dMemudeckKyro npocpeccuro ¢ JUHelHbIM
POCHOM, 2e0MEMPUYECKYIO — C IKCHOHEHYUATIbHBIM POCTIOM.

OnucartejbHasi CTATUCTHKA

BbInyCKHUK HAYYHTCH:

WCIIOJIh30BaTh TMPOCTEHINNE CIOCOOBI TPE/CTABICHUS W aHAM3a CTATUCTHYECKUX
JTAHHBIX.

Boinycknuk noayuum 603mM0MCHOCHD '
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npuobpecmu nepeoHAYANIbHBIN ONbIM Op2aHu3ayuy coopa OAHHbIX NPU NPOBedeHUU
onpoca  00WeCm8eHH020 MHEHUs, OCYWeCmEIAms UX aHAIUu3, Npeocmasiimo
pe3yibmamyl onpoca 6 ude mabauyvl, OUASPAMMbI.

Cay4aiinbie COOBITHSI M BEPOSITHOCTD

BhInycKHMK HAYYMTCH. HAXOJUTh OTHOCUTEIBHYIO YacTOTY M BEpPOSTHOCTH
CITy4aitHOTO COOBITHSI.

Buvinycknuk noayuum 603M0MCHOCMY '

npuobpecmu onvim NPOBeOeHUs. CAVUAUHLIX IKCNEPUMEHMO8, 6 MOM HYUcie C
HOMOWBIO KOMNBLIOMEPHO20 MOOETUPOBAHUSL, UHMEPNPEMAYUU UX Pe3YIbMAmMO8.

KomOunaropuka

BohInycKHMK HAYYHUTCS:

pernaTh KOMOMHATOPHBIC 33/1a4M HA HAXO0XKJCHUE YKciia 00BEKTOB UM KOMOUHAIUH.

Buvinycknuk nonyuum 803M0M#CHOCHYb:

HAyuumvbcsi HeKOMOPbIM CNeyuaibHbIM NPUEMAM peuleHusi KOMOUHAMOPHbBIX 3a0ay.

Harasignas reomerpust

BohInycKHMK HAYYHUTCS:

* pacro3HaBaTh HA YEPTEKAX, PUCYHKAX, MOJEISAX U B OKPYKAIOIIEM MUPE ILUIOCKUE U
MPOCTPAHCTBEHHBIE TEOMETPUUECKUE (PUTYPHI;

* pacrio3HaBaTh Pa3BEPTKU KyOa, MPSIMOYTOJILHOTO MNapauieienurena, TpaBUiibHON
MAPaMUJIbl, HAJMHPA U KOHYCA;

* CTPOUTH PA3BEPTKU KyOa U MPSIMOYTOJILHOTO Tapajuiesienumnea;

* OIIPENENSATh MO0 JUHEHHBIM pa3MepaM pa3BEPTKH (GUTYPHI JIMHEWHBIE pa3MephI
camoil purypsl 1 Ha000POT;

* BBIYUCIISITh 00BEM MPSMOYTOJILHOTO MapaliieenuIea.

Buvinycknuk nonyuum 603M0MuCHOCHb:

* HAYYUMbCsL 8LIYUCTAMb 00BEMbBL NPOCMPAHCMBEHHBIX 2€0MEempU4ecKux @uayp,
COCMABNEHHBIX U3 NPAMOY20NbHBIX NAPALLEIenUNe00s;

*yenyoumes U paseumv HPeOCmAsNeHuss 0 NPOCMPAHCMBEHHBIX 2e0MEemMPUYECKUX
Queypax;

* HAYYUMbCA NPUMEHAMb NOHAMUE pAa36EPMKU Ol BbINOJIHEHUs NPAKMUYECKUX

pacuémos.
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I'eomeTpuyeckue purypsi

BbInyCKHUK HAYYHUTCH:

* TTOJTb30BATHCS SI3BIKOM T€OMETPHUH IS ONMCAHUS TIPEIMETOB OKPY>KAIOIIETO MUpPA U
UX B3aHMHOTO PaCIOJIOKCHHUS;

* pacro3HaBaTh M U300pakaTh HA YEPTEKAX U PUCYHKAX reOMETpHUECKUE PUTYPHI U
uX KoH(puUrypammu;

* HAXOJIUTh 3HAYCHHS JUIMH JIMHCHHBIX OJIEMEHTOB (UTYp W WX OTHOIICHHMS,
rpaagycHyto Mepy yrioB ot 0° no 180°, mpuMeHsisi onpeaesieHus, CBOMCTBA U MPU3HAKU
(GUTyp ¥ UX 3JIEMEHTOB, OTHOIICHUS (UTYp (PaBEHCTBO, MOI00ME, CAMMETPHH, ITOBOPOT,
napaiyICIbHBIA MTEPEHOC);

* ONIEPUPOBATh C HAYAJIHHBIMH TOHATHUSMH TPUTOHOMETPUU ¥  BBITIOJHSTH
aJIEMEHTapHbIE oTepaIuy HaJl QYHKIUSIMH YTJIOB;

* pemIaTh 3a7a4M Ha JI0KA3aTeIhCTBO, ONMHMPAsSCh HA M3yYCHHBIE CBOWCTBAa (Puryp o
OTHOIICHUH MEXTy HUMHU U IPUMEHSS N3YICHHBIC METOBI I0KA3aTEIIbCTB;

* peIIaTh HECIOKHBIC 3aJlaud Ha IOCTPOCHHE, TPHMEHSSI OCHOBHBIC aJTOPHUTMBI
MTOCTPOEHUS C TIOMOIILIO IIUPKYJIS ¥ JIMHCUKU;

* pemaTh MPOCTEHIITNE TIIAHUMETPUUSCKHUE 3a/1a41 B IIPOCTPAHCTRE.

Buvinycknuk nonyuum 603M0x#cHOCHb:

* 0871a0emb Memooamu peuleHus 3a0ay HAa BbIYUCIeHUS. U O0KA3AmenbCmea:
MemoooM Om NPOMUBHO20, MEeMOOOM NO00OUs, MemoOoM nepebopa 6apuaHmos u
MEMOOOM 2e0MeMPUUECKUX MeCh MOoYeK,

* npuobpecmu  onvlm NPUMEHEeHUsT Aleedpauyecko20 U mMpUOHOMempUuiecKkoeo
annapama u uoeti OBUNCEHUSI NPU PeueHUU 2eoMempuiecKux 3a0ay;

* 0671a0emb MPAOUYUOHHOL CXeMOU peuleHusi 3a0ay HA NOCMpOeHUue ¢ NOMOWDbIO
YUPKYIA U TUHEUKU. AHAIU3, NOCMpOoeHUe, 00KA3amelbCme0 U UCCIe008aHue;

* HAYYUMbCS peuams 3a0a4u Ha NOCMPOeHUe MemoOOM 2eoMempuiecKkoeo mecma
moyeK U Memooom no0O0OUsL;

* npUOOpPecmuU ONvIM UCCAe008AHUSL CBOUCE NIAHUMEMPULECKUX ueyp ¢ NOMOUBIO
KOMNbIOMEPHBIX NPOSPAMM,

* npuoOpecmu  ONvIM  BbINOJHEHUs Npoekmog no memam «l eomempuueckue

npeobpazosanus Ha niockocmuy, «llocmpoenue ompesxog no opmyner.
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HN3mepenue reoMmeTpuYecKUX BeJTHYHH

BbInyCKHUK HAYYHUTCH:

* CTOJIb30BAaTh CBOWCTBA M3MEPEHUs JUIMH, IUIOIIANEW U YIJIOB IPU PELICHUH 3a7a4
Ha HAXOXJEHUE UJIMHBl OTPE3Ka, [JIUHbI OKPYKHOCTH, JJIMHBI OYTM OKpPYHOCTH,
rpagyCHOU MEPHI yIia;

* BBIYMCIATH IUIOIIAN TPEYrOJBHUKOB, NPSIMOYTOJIBHUKOB, MapajuieiorpaMM- MOB,
Tparelunii, KpyroB U CEKTOpPOB;

* BBIYUCIIATD JUIMHY OKPY’KHOCTH, JIJIMHY TYTH OKPY>KHOCTH;

* BBIUUCIISATh JJIMHBI JTUHEHHBIX 3JEMEHTOB (DUTYp M UX YIJIbl, UCHOIB3Ys (GOPMYIIbI
JUTMHBI OKPY>KHOCTH M IJTUHBI IyTH OKPY>KHOCTHU, (hOPMYJIbI IJI0Iael huryp;

* pelaTh 3a7a4M Ha JI0KA3aTEIbCTBO C UCIOJBb30BaHUEM (DOPMYIT ITTMHBI OKPYKHOCTH
U JIJIUHBL AYTH OKPY>KHOCTH, (hopMyJI Tutomanent puryp;

* pemiaTh IMPAKTUYECKHE 3a0a4yd, CBA3AHHBIE C HAXO0XIECHUEM TI'€OMETPUYECKHUX
BEJIMYUH (MCMOJB3Ys IPU HEOOXOIMMOCTH CIIPABOYHUKH M TEXHUYECKUE CPEICTBA).

Buvinycknuk noayuum 603M0ICHOCHb HAYUUMBCA:

* BBIYUCTIAMb NAOWAOU DU2Yp, COCMABIEHHbIX U3 08YX UIU DoJlee NpsamMO)201bHUKOS,
napanienocpammos, mpey2oabHUKos, Kpy2a u cekmopa,

* BLIYUCTAMb NIOWAOU MHO20V20IbHUKO8, UCNOIb3Y OMHOULEHUs. PABHOBEIUKOCU U
DPABHOCOCABNIEHHOCIU,

* NPUMEHAMb aNeeOpaudecKutl U MmpueoHOMempU4IecKuti annapam u uoeu 08UICEeHUs
npu peueHuy 3a0a4 Ha 8blYUCIeHUe NI0uaoel MHO20Y20l1bHUKOS.

Koopaunarsl

BbInyCKHUK HAYYHTCSH:

* BBIYMCIATH JUIMHY OTPE3Ka MO KOOPJIWHATAM €ro KOHIIOB; BBIYMCIATH KOOPJAWHATHI
CepeauHbI OTPE3KA;

* UCIIOJIB30BaTh KOOPJIWHATHBIM METOJX JUIsI H3YyYEHUS CBOMCTB TMPAMBIX U
OKPYKHOCTEM.

BuvinycknHuk nomyuum 603MOMCHOCHIb:

* 061a0€emb  KOOPOUHAMHBLIM ~ MemOOOM peuleHus 3a0ay Ha  blYUCIeHUs U
00KaA3amenbemeda,

* npuobpecmu onvlm UCHOAL306AHUS KOMNBIOMEPHBIX NPOSPAMM Ol  AHANU3A

YACMHbBLX CIy4aes 63aUMHO20 PACNON0NCEHUA OprDfCHOCmeﬁ U npAmMbIX,
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° npuo6pecmu onsvlm 6blNOJIKERUA NPOEKNO06 Ha memy «HpuMeHeHue KOOp()MHamHOZO

Memooa npu peuteHuu 300044 HA 8bIYUCTICHUS U OOKA3AMEIbCMEay.

ConepmaHne OCHOBHOI' O 06p33OBaHI/IH o MaTeMaTHKE.

Conep:xkanue nporpammsbl B 5 kiacce. (238 4.)

MaremaTtnyeckuid si3bIK (444).

Mamemamuueckue gvipadicenus. «3alnuCh, YTEHUE U COCTABICHUE BBIPAKEHUID.
«3HaYeHUE BBIPAKEHUS.

Mamemamuueckue mooenu: «IlepeBoj ycioBHs 3ajaull HA MATEMATHUYECKHUI SI3bIK».
«Pabora ¢ MaTeMaTHIECKUMH MOACISIMIY. «MeTo Tpo0 1 omuooK». «MeTon
nepebopay.

A3bik u nocuxa: BoickazpiBanus. O0IIME yTBEPKACHUS. Y TBEPKICHUS O
cymectBoBaHUM. CiocoObl OKa3aTeIbCTBA OOIINX YTBEPKIeHU. BBenenue
0003HaYeHU

OcHoBHas couepkarelbHas UeIb — copmuposams  npeocmasieHue o
MaAmMemMamuyeckom memooe UCCIe008aHUsl PeaibH020 MUpa, NOSMOpUms U3gecmuvle U3
HA4anbHOU WKOIbL Memoobl pabomvl ¢ MAMEMAMUYECKUMU MOOENAMU, NO3ZHAKOMUMb C

Memooom npob u owuUboK u Memooom nepeoopa.

JleTuMOoCTh HATYpaJbHbIX YHces (564).

OcHosnble nousmus: «Jlenurenu u kpatHeiey». «[IpocTeie U COCTaBHBIE YUCTIA.

OcHosHvle ceoticmea Oenumocmu: «JlemuMocTh mnpou3BeneHus». «JlenumocTthb
CYMMBI U Pa3HOCTH.

Ipuznaxu oenumocmu: «Ilpuznaku nenumoctu Ha 10. Ha 2 u Ha 5». «lIpusHaku
JIEJIMMOCTH Ha 3 U Ha 9».

Ilpocmvle uucna u oOenumocms: «PaznoxeHne Ha TMPOCTbIE MHOKUTEIIN.
«Haubonpmmit obmmit genurens B3aumHo mnpocTeie uucnay. «HauMmensblee oOriee
KpaTtHOe». «CTeneHp uncia». «JlonoJHUTENIbHbIE CBOMCTBA YMHOXKEHUS U JICTICHUS.

Ewe nemnoco nocuxku: «PaBHOCMIBHOCTD NPEMIOKEHUI. «OnpeeieHus.

OcHoBHas cojepkaTeiabHas Lelb — NOGMOPUMb 3HAHUSA O HAMYPAIbHLIX YUCAAX U
UX CBOUCMBAX, NO3HAKOMUMb C NOHAMUAMY, CBA3AHHLIMU C OETUMOCMbIO HUCE],

1n0020MOBUMb MEOPEMUYECKYH0 OCHOBY OJisl U3YUeHUsl 00bIKHOBEHHBIX OpoDell.

Jpoou (82u).
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Tlonusmue opodou: «Harypanbhpie uyncia u apoou». «OCHOBHOE CBOMCTBO JIpOOH.
[IpeobpazoBanue npodeit». «CpaBHEHHE TPOOECi.

Apugmemuxa Opobeti. «CnoxkeHne W BbUUTaHUE nApodei»y. «CrmoxeHue u
BBIUMTAHUE CMEIIAHHBIX YUCEI». «YMHOXKEHUE Ipooeii». «Jlenenne npodeity. «IIpumepsr
BBIUKCICHUA C ApoOaMm». «3amaud Ha OpoOm». «3amayd Ha JpOoOH(IIPOIOIIKEHHE)Y.
«3asauu Ha COBMECTHYIO paboTy».

OcHoBHas cojiepkaTeabHas 1eldb — ChOpMUPOBaAmMb NOHAMUS OPOOU, NPABUTLHOLL U
HenpasuibHol OpooU, CMEWAHHO20 YUCIA, B8blpabomams HNpPOYHbIE HABLIKU UMEHUs,
3anucu, CPasHeHUsi U 8bIYUCTEHUL ¢ 0OLIKHOBEHHBIMU OPOOAMU U CMEULAHHBIMU YUCTAMU,
NO3HAKOMUMb C HOBbIMU NPUEMAMU peuleHus 3a0ay Ha Opodu, no8mMopums 3a0aiu Ha

CcOBMECMHYI0 pabomy.

JNecsitnunbie qpoou (494).

llonamue oOecamuunoti Opobu: «HoBasg 3amuch uucen». «JlecaTuunbie u
0OBIKHOBEHHBIE 1po0n». «IIpubimxennsie paBeHcTBa. OkpyriaeHue uncen». «CpaBHEHUE
JECATUYHBIX APOOECii».

Apugpmemurka Oecamuynvix Opobet. «CIOXKEHHUE W BBIUUTAHUE JECATHUUYHBIX
npoOeit». «YMHOXEHHE W JielieHHe AecaThuuHod napoobu Ha 10, 100, 1000 u T.1.».
«YMHOXKEHUE JECITHUYHBIX apo0ei». «JlemeHue aecsITUUHBIX OpoOei». «3axauu Ha
TTOBTOPCHUEY.

OcHoBHas cojaepKaTeNnbHas 1eNb — chopmuposams nousmue 0ecamudHol opoou,
8blpabomams NpPoOYHbIe HABLIKU YMEHUs, 3aNUCU, CPAGHEeHUSl U BbIYUCIEHUU C
0eCAMUYHbIMU  OPOOSIMU, HABLIKU NPeodpazo8anusi U Oeucmeuil. ¢ UMEHOBAHHbIMU
YUCTAMU; BbIBECMU NPABUNA OKPY2IeHUs Yucel, YCI08Us Nnpeodpazosanusi opobeu u3
0eCAmMUYHOU 8 OObIKHOBEHHYIO U 00paAmHO, CHOpMUPOBAMb YMeHUe NPUMEHSIMb MU

npasuia 8 npoyecce npeoopazosarus Opooell.
IMoBTOpeHue (74).

TemaTuueckoe INIAHHPOBAHME M0 MAaTEMATHUKE 1151 5 kaacca

7 4 B HeJeJI1o, Bcero 238 u

Ne ypoka HaumeHoBaHue pa3jaeiia Bcero yacos
I'maBa 1. MaTeMaTH4ecKHii A3BIK 44

1-4 3anuch, YTEHUE U COCTABIICHUE BhIPAXKEHUH. 4
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5-8 3HaueHne BhIpaKEHUIN 4
9-10 uaznocmuueckas KOoHmpoavHas paboma 2
11-18 [lepeBoa ycnoBHs 3aa4l HA MATEMATHYECKHUI SI3bIK 8
19-22 PaboTa ¢ MaTremaTruecKoi MOJCIIBIO 4
23-24 Merton ipo0 1 onmooK 2
25-26 MeTton iepebopa 2
27-28 MeTox BeCOB 2
29-30 KonTtponbsHas padota Ne 1 2
31 BrickasbiBaHus 1
32-34 OO6mue yTBepKacHUs 3
35-36 «XOoTs OB OOUHY 2
37-38 O noxazaTenbCTBE OOITUX YTBEPKICHUI 2
39-42 BBenenue o0o3HaueHnt 4
43-44 Koutponbshas padota Ne 2 2
I'nasa II. [leMMOCTh HATYPAJIBHBIX YHCEJI 56
45-47 Jenurenu u KpaTHbIE 3
48-51 [TpocTeie U cocTaBHBIE YUCTA 4
52-55 JlenuMocCTh Npor3BeaCHUSA 4
56-59 JlenuMOCTh CyMMBI U Pa3HOCTH 4
60-64 [Ipusnaku nenumoctu Ha 10, Ha 2, Ha 5. 5
65-68 [Ipu3Haku 1enMMocTy Ha 3 1 HA 9 4
69-70 KonTponpHas pabora Ne 3 2
71-74 Pa3znoxenue uncen Ha NpOCTbIE MHOXKUTEIN 4
75-78 HanOospmmii o0Imui e ITUTEIb 4
79-80 B3anmHO npocTeie uncia 2
81-84 HanMenbimee ob1iee kpaTHoe 4
85-88 CrereHp yncia 4
89-91 JlonoTHUTENBHBIE CBOMCTBA YMHOKEHHUS U JEJICHUS 3
92-93 KonTtponbsHas padota Ne 4 2
94-96 PaBHOCHIIBHOCTB TIPEIOKEHUIA 3
97-100 OmnpeneneHue 4
I'nasa L. [Ipoou 82
101-104 HatypanbsHble uncna u 1podu 4
105-110 OcHoBHOE cBOMCTBO ApoOu CpaBHeHUE apobeit 6
111-112 Cokparenue apooeit 2
113-115 [TpuBenenue npodeit k HO3 3
116-119 CpaBHenue apo0eit 4
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120-121 Kontponwshas padota Ne 5. 3auem no meme «HO/] u 2
HOK)»
122-126 CrnoxeHue U BbIYUTaHUE Apooei 5
127-133 CnoxeHue U BBIMUTaHUE CMENIAHHBIX YHCET 7
134-140 YMHO)KeHHe 1po0eil. YMHOKEHNE CMEIIAaHHBIX YUCET. 7
141-142 Koutponbhas padota Ne 6 2
143-148 Jlenenne npobeit 6
149-153 [IprMepbl BEIYUCIICHUH ¢ APOOSIMHU 5
154-169 3amaun Ha ApoOH 16
170-171 AMUHHCTpaTHUBHAS KOHTpoJIbHas padota Ne 7 2
172-179 3agaun Ha COBMECTHYIO paboTy 8
180-182 Pe3eps 3
I'naBa IV. lecsaiTH4HbBIE ApOOH 49
183-186 Hogas 3anmce uncna 4
187-190 JlecaTrnaHblie 1 OOBIKHOBEHHBIE JIPOOH 4
191-194 [Tpubnuxxenusie paBeHcTBa. OKpYIrICHUE YUCET 4
195-198 CpaBHeHHE JECATHYHBIX Apobei 4
199-200 Koutponbshas padora Ne 8 2
201-207 CrnoxxeHre U BBIYMTAHHUE JIECATUYHBIX TpoOeit 7
208-212 YMHOXKEHUE U ieneHue AecaTiuHbIX apodeit Ha 10,100,1000 u 5
213-119 YMHOXEHHE TECATUYHBIX JpoOeit 7
220-226 Jlenenue necaTHUHBIX Apodei 7
227-229 YMHOXEHHE 1 AeIeHre JecaTHIHbIX apodeit Ha 0.1, 0,01, 0.001 3
230-231 Kontponbshas padora Ne 9. 3auem no meme «/leiicmeus c 2
00bIKHOGECHHBIMU U 0eCAMUYHBIMU OPOOAMUY)
232-236 3a1a4M Ha IOBTOPEHHE 5
237-238 Hrorosast KOHTpOJILHAS padoTa 2
CpaBHuTeIbHBII aHAJN3 0230B0I IIKOJILHON MPOrpaMMbl
U porpamMmsbl B Julee « TexHu4eckuin)
10 MaTeMaTHKe B S KJiacce
No ba3oBblii ypOBEHB Kon-Bo | Yriy6néuueiit ypoens | Koi-
riasbl | I3yyaemblil MaTepua yacoB | M3yyaemslil MaTepuan BO
4acoB
1. MaremMaTu4ecKuii 44
SI3BIK
3amnmuce, YTCHUE U 4
COCTaBJICHHE

BBIPAKECHUS

29




qucia

3HauYeHHsI BbIPAXKEHUN 4
[lepeBoa ycnoBus 10
3a/1ayu Ha
MAaTEMATHYECKUM S3bIK
Pabora ¢ 4
MaTeMaTUYeCKON
MOJIEJIBIO
Meton ipo0 1 onmooK 2
Merton nepebopa 2
Meton BeCcoOB 4
Bricka3biBanus 1
OO611e yTBepKICHUS 3
«XO0Ts OB OOUHY 2
O nokazarenbCTBe 2
00IIUX YTBEPKIACHUIM
Breaenune o6o3naueHM 6

1,2, 3 | HatypajbHble YucJa. 18+42+12 | Marepuan npoiijieH B 4
Ciio:xeHue u KJ1acce
BbIYUTAHHE
HATYPAJbHBIX YHCeJI.

YMHOKeHHue
HATYPAJbHBIX YHCEJI.

3 JleJieHHe HATYPAJIbHBIX 18 2. letumocth 56
yncel HATYPAJbHBIX YN CeJ
Jlenenue HaTypaibHBIX 3 JlenuTenu u KpaTHbIC 3
quCe
Jlenenune HaTypanbHBIX 4 IIpocTtbie U coCcTaBHBIE 4
guces. Pemenue 3agay ¢ yucia
ITOMOINIBIO YPaBHEHUI
Jlenenue ¢ ocTaTkoM HenumocTh 8

2 MPOU3BEACHUS.
O060011eHne o TeMe JlenuMocTh CyMMBI U
«YMHOKEHUE U JEJICHUE 2 pa3HOCTH 3
C OCTaTKOM))
[Ipu3Haku 1eTUMOCTH 3)
Ha 10, Ha 2, Ha 5; Ha 4,
Ha §8; Ha25, Ha 125.
[Ipu3Haku 1eIUMOCTH 6
Ha3u Hao.
PaznoxeHnue yucen Ha 4
MPOCTHIE MHOKUTEITN
HanOosnpmmii oommin 4
JETUTEIb
B3anmHo npocteie 2
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Haumenniiee oO1iee 4
KpaTHOE
TL1omans 1 06LeMbI 16 N3yuaetcs B 6 kacce
Crenenb yucna 2 Crenensp yucna 4
VYrpouieHue BoIpakxeHU! 3 JononHUTENBHBIE 3
CBOMCTBA YMHOKCHUS U
JIeTCHUS
PaBHOCHIIBHOCTH 3
MPEIJIOKEHU N
Onpenenenue 4
OObIKHOBEHHbBIE 1POOH 29 3. Ipoon 82
Honu 2 HarypanbHble uncna u 4
podu
OOBIKHOBEHHBIE IPOOH 3 OCHOBHOE CBOMCTBO 6
Ipobu
[IpaBunbHBIE TpOOH U 3 Coxkparienue apooeit 2
HEelpaBUJIbHBIE Ipo0OU
[IpuBenenue apodeit k 3
HO3
CpaBHeHue npodeit 3 CpaBHeHnue apo0eit 4
CnoxeHnue 2 Cnoxenue u 5
OOBIKHOBEHHBIX JIpOOCH BBIYHMTaHUE IPOOCH
C OJTMHAKOBBIMU
3HAMEHATEIISIMH.
CI10’)k€HUE U BBIUUTAHUE 5 Cnoxenue u 7
CMEIIaHHBIX YHCEIT BBIYMTAHHE
CMEIIaHHBIX YHCEIT
YMHOXKEHUE APOOEH. 3 YMHOXEHHE 1pooeii. 7
YMHOXKEHHE
CMEIIaHHBIX YHCEIL.
Jlenenne npobeit 3 Jlenenne npobeii 6
[Topsanok aencTBui 3 IIpumepsl BEIYUCIICHUI 3)
C ApoOsSIMH
Bce neiicTtBus ¢ 2 3agaun Ha TpoOH 16
JTpOOSIMU
JlecaTu4HbIe IPOOH 18 4. JlecsaTuuHbie 1podn 49
JlecsaTuuHas 3anuch 1 Hogas 3anuce uncna 4
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qyclia
JlecsTuanbie QpooH 2 JlecsaTudaHbie U 4
OOBIKHOBEHHBIE APOOH

OxpyriieHue yucen 3 [TpubnuxeHHbIE 4
paBEHCTBA.
OxpyrieHue yncen

CpaBHeHUE JECATUYHBIX 4 CpaBHeHue 4
npo0eit JECATUYHBIX ApoOei
CnoxeHue U BbIYUTAHHE 6 Cnoxenue u 7
JECATUYHBIX ApoOeit BBEIYMTAHUEC

JECATUYHBIX ApoOeit

VMHOXXEHUE U [CJIEHUE 1 VMHOKEHHE U JIeJICHUE 5
ACCATUYIHBIX IIPO6GI7I Ha JECATUUHBIX zxp06eﬁ Ha
10,100,1000 u T.1. 10,100,1000 u T.11.
VYMHOXKEHNE 7 YMHOXEHUE 7
JEeCATUYHBIX ApoOei JECATUYHBIX ApoOei
JleneHue necITUYHBIX 7 JleneHue AeCATUYHBIX 7
apobei npobeii
YMHOXEHHUE U [elIeHuEe 2 VYMHOKEHHE U JIeJICHNE 3
ACCATUYIHBIX IIPO6GI7I Ha JECATUUHBIX zxp06eﬁ Ha
0.1, 0,01, 0.001 u T.x. 0.1,0,01,0.001 u T.x.

8. NucTpyMeHTBI 151 20 N3yuaercsa B 4, 5, 6
U3MEpPEeHUN U KJIacCax BHYTpHU
BBIYHMCJICHUI Pa3JINYHBIX TEM

Coaep:xanue nporpamMmmsl B 6 kiacce. (238 4.)

SI3bIK W Joruka (224).

[Tonsitue orpunanus. IlpotuBopeune. OTpunianue oOUMX BbICKa3biBaHUU. OTpuLlaHue
BBICKA3bIBaHUI 0 cymiecTBoBaHMU. (CrnocoObl  BBIPAXKEHUS OTPULAHUS  OOIIMX
BBICKA3bIBAHUM U BBICKA3bIBAHUU O CYILLIECTBOBAHUM B €CTECTBEHHOM s3bIKE. [lepeMennas.
Beipaxkenus ¢ nepemeHHbIMU. [Ipenioxenus ¢ nepemeHHbIMU. [lepeMeHHast 1 KBaHTOPBI.
OTtpuLiaHie yTBEpKACHUN C KBAaHTOPAMM.

Yucaa u geiictBust ¢ HumMu (184).
CoBMecTHbIE JEUCTBUA C OOBIKHOBEHHBIMM M JECATHYHBIMU JpoOsSMH. 3agauv Ha
nBUKeHHe 1o pexe. Cpennee apumeTuyecKoe.

Ipouentsl (224).
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[TonsiTue o npouente. 3agaun Ha nNpoueHThl. [Ipoctoit mpoueHTHbI pocT. CHOKHBIMI
MIPOLIEHTHBIN POCT.

OtHomenus u nponopuuu. [Iponopuuonanbubie BeTuuuHbl (409).

[lonarne  orHomeHus. CBSA3b  MOHATHS  OTHOWIEHHUS  CO  CPaBHEHUEM
«Oonpiie (MEHbIE) B ... pa3z». OTHOLIEHUS BeWYUH U uncel. [IpolieHTHOEe OTHOIICHHE.
Macmtab. Ilonarue nponopuuu. KpailHne u cpegnue wieHsl nponopuuu. OCHOBHOE
cBoricTBO mponopunu. HaxoxaeHrne Heu3BecTHOro ujeHa? mpornopuuu. CBoHCTBa M
npeoOpa3oBaHre TPOMOPIHA. 3aBUCUMOCTH MEXAy BenuwunHamu. [Ipsmas u oOpaTtHas
IPONOPIUOHANTBEHOCTh. ['paduiku mpsiMoil 1 0O0paTHON MPOMOPIIMOHATILHOCTH. Perenue
3a7a4 ¢ MOMOIIBI0 ponopuuid. [IponopimoHanbHOE IEJICHUE.

PanuonaabHbie ynciaa (38u).

OtpunarensHble uyncna. llensle W pannoHansHble 4ucia. CoBHaneHHWE IOHATUN
«HATYpaJIbHOE YHUCIO» M «IOJOXKUTEIbHOE Menoe uucio». KoopauHaTHas mnpsimas.
N3o0pakeHne uucen Ha KOOpAWMHATHOM mpsmoil. CpaBHEHHE pallMOHAIBHBIX YHCEIL.
Monynp pallMOHAJIBHOTO 4HuCia. ['eoMeTpudeckuil cMbIci MoOayis. ApudMeTrudeckue
JEUCTBUA C PallMOHATBHBIMU yuciaamMu. CloKeHHe U BBIYMTAHUE YUCEN U ABUKEHUS I10
KOOpAMHATHOM npsiMoil. Anredpanyeckas cymma. O cucTeMax CUHUCICHHUS.

Pemenne ypasuenumii (30u). Packpeitie ckobok. Koaddunuent. IlomoOHbie
claraeMble. YpaBHEHUE KakK MPEJIOKEHUE C OJHOM WM HECKOJIbKUMH MEPEMEHHBIMHU.
Kopenb ypaBHeHus. MHOXecTBO KopHe. OCHOBHBIE METONbl PEUICHUS] YpPaBHEHUM:
MeTon mpod W omubOoK, MEeToA mepedopa, paBHOCWIIbHBIE MNpeoOpazoBaHus. PemieHue
ypaBHeHui. Pemenne 3amad  MeronoM  ypaBHeHui. KoopawHaTtHas I1IIOCKOCT.
DYHKIMOHAIBHAS 3aBUCUMOCTD BEJIMYUH.

Jlornueckoe ciaexoBanue (104).

[Tonsitue noruueckoro cienoBanus. Otpunianue ciaenoBanus. OOpaTHOE yTBEpKIEHUE.

CnenoBaHue ¥ paBHOCUIBHOCTH. Clie10BaHKE U CBOMCTBA MPEIMETOB.
I'eomeTpuyeckne GUrypsl Ha IIOCKOCTH U B IpocTpaHcTBe (384).

N3 wucropun reomerpun. PuCyHKM © oOmnpeneneHus TeOMETPUUYECKUX TTOHSTHU.
Heonpenensiemble nouatus. CoiicTBa reomerpuueckux ¢uryp. Knaccudukauus duryp
[0 CBOMCTBaM. |'eomeTpuueckne MHCTPYMEHTHI. [locTpoeHMs HUPKyJIeM W JIMHEHUKOM.
[IpocTeiimme 3amaun Ha TOCTPOCHHE. 3aMEyaTellbHblE TOYKH B TPEYTOJbHHKE.
['eomerpuyeckue Tena W uX HU300pakeHwe. MHororpaHHuku. Tena BpalleHUs.
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['eomeTpuyeckue BenMYMHBI U UX U3Mepenue. Kpacora u cummerpus. IIpeodpazoBanus
II0CKOCTH. [IpaBuibHBIE MHOTOYTOJIBHUKH. [IpaBriIbHBIE MHOTOIPAaHHHKM.
IMoBTopenue (204).

Ocnoenas yenvb - 000OIIUTH U CUCTEMATU3UPOBATh M3YUYEHHBIN MaTepuall B Kypce

U3Yy4YEeHUsI MaTeMaTUKH 6 Kjacca.

TemaTuyeckoe NJIAHUPOBaHME N0 MaTeMaTHKe JIsl 6 Kjacca
74 B HeJe10, Bcero 238u

Ne ypoka HaumenoBanue pasaena Bcero
4acoB
IToBTOpEHME 4
1-2 [ToBropenue. Pemenune 3a1au 2
3 JleHicTBUS ¢ JECATUUHBIMU IPOOSIMU 1
4 JleticTBuUS ¢ OOBIKHOBEHHBIMH JIPOOSIMU 1
I'naga 1. SI3bIk H JJOTHKA 22
o [TonsiTve oTpUIIaHUS 1
6 IIpoTrBOpEYHE MPETOKEHNS U €r0 OTPHUIIAHUS. 1
7 [TocTpoeHHe OTPHUIIAHUIA. 1
8 OTtpunianue 00X BbICKa3bIBAHUM 1
9-10 BrIcka3bIBaHUE O CYIIICCTBOBAHUM. 2
11-12 Otpuiianue BbICKa3bIBAHUH O CYIIECTBOBAHUHU 2
13 [TepemeHHasl. 1
14-15 BripaskeHus ¢ mepeMeHHbIMU 2
16-17 [TpennoxxeHus ¢ mepeMeHHBIMU 2
18 CocTaBJICHHE BBIPAKEHUH C IEPEMCHHBIMH. 1
19 IlepemeHHAas 1 KBAaHTOPHI 1
20-21 KBaHTOPBI OOIIHOCTH M CYIIIECTBOBAHUSI. 2
22 OtpuiiaHue yTBEpXKICHHUI C KBAHTOPAMHU 1
23-24 [TocTpoeHue OTpHIIAHHIA. 2
25 3amaqn JIsl CAaMOTIPOBEPKHU 1
26 KonTpoasnasi pa6ota Nel 1o reme «SI3bIK U JIOTHKa 1
I'naga 2. Yuciia 1 1eiicTBUA C HUMH 18
27-28 Crio’xeHHe U BhIYNTaHHE OOBIKHOBEHHBIX IPOOEH. 2
29-31 YMHOXEHHE U JIeIEHUE OOBIKHOBEHHBIX IPOOCH. 3
32 ITepeBos1 OOBIKHOBEHHOM JAPOOH B JECSITUIHYIO 1
33-34 CoBMeCTHBIE ACHCTBHUS ¢ OOBIKHOBEHHBIMHU M JCCITUIHBIMH 2
JTpoOsIMU
35-36 3amaun HA ABUKCHHUE 110 PEKE. 2
37-38 HaxoxJIeHHe CKOPOCTH TeUSHHSI U COOCTBEHHOM CKOPOCTH 2
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39-40 Cpennee aprdmMeTHIecKoe 2
41 Haxox1eHne cpeiHeil IeHbl, CpeTHel CKOPOCTH 1
42 Haxoxxnenue cpennero apudMeTrnaeckoro. 1
43 3amaun JIsi CAaMOIIPOBEPKHU 1
44 KonTposbnasi pabora Ne2 no teme «3agauyu Ha ABUKCHUE) 1

I'nasa 3. IIpoueHTHI. 22
45 [TonsiTue mporneHTa 1

46-47 Haxox/1eHre npoIeHTOB OT YKCiIa U oOpaTHas 3a/1a4a 2
48 ITepeBo POIIEHTOB B APOOH 1

49-50 3a/1aun Ha IPOICHTHI 2

51-52 HaxoIeHne uncia 1mo ero nporeHTaM 2

53-54 IIporieHTHOE OTHONICHHE YHCE 2

95-57 Pemenne koMOMHUPOBAHHBIX 3a71a4 HA MPOIICHTHI 3
58 TectupoBanue 1

59-61 [TpocToii MPOIEHTHBII POCT 3

62-64 CJOXHBIN TTPOIEHTHBINA POCT 3
65 3amaqn Isl CAMOIIPOBEPKHU 1
66 KonTpoasnasi pa6ora Ne3 o reme «IIporieHTHI» 1

I'naBa 4. OrHomieHus u nponopuuu. IIponopunoHajabHbIe 40
BeJIMYHMHBI.

67-69 [ToHsITHE OTHOIIICHHS 3

70-72 Macirab 3

73-74 AOmunucmpamuenas Konmpoivhas paboma 2

(IIpoBepka BEIUMCIUTEIBHBIX HABBIKOB)

75-76 [ToHsTHE IPOTIOPITHH. 2

77-18 OCHOBHOE CBOWCTBO MPOTMOPIHH 2

79-80 CroiicTBa 1 mpeoOpa30BaHusl MPOTOPIIHii 2

81-82 Haxoxnenue 2

HEM3BECTHOTO YJICHA MPOMOPIIUHU
83 3amaqn JIsl CAaMOTIPOBEPKHU 1
84 KonTpoannasi padota Ned o reme «IIporoprusi» 1
85 3aBHCUMOCTb MEXKy BEITUYUHAMHU 1
86-87 3aBUCHMOCTb MEKIY BEJTMYMHAMHU B MaTeMaTHKE, QU3HKE, 2
HKOHOMHKE.
88 [Tpsimasi mpONOPIMOHATBHOCTh 1
89 OOpaTHast IPOMOPIHUOHATBLHOCTh 1
90 [Tpsimast m oOpaTHas MPONOPIIMOHATBHAS 3aBUCUMOCTb. 1

91-92 I'paduiku npsiMoii 1 0OpaTHO MPOMOPIMOHATBHOCTH 2

93-94 Pernrenue 3a1a4 ¢ IOMOIIBIO IPOIIOPIIUI 2

95-96 3agaun Ha MPOICHTEHI. 2

97-98 3amaun Ha paboTy 2

99-100 [TponopiinoHaibHOE JACIICHHE 2

101-102 | Pemenwne 3ama4 Ha IPOMOPIIUOHAIBLHOE [ICIICHIE 2
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103 3a1auu 151 CaMOIIPOBEPKU 1
104-105 | KonTpoabhas padora Ne5(3auem no meme «3adauu na 2
OsulICeHUe, NDOUECHMbL)
106 Peseps L
38
I'naBa 5. PanmmoHaJjibHbIE YHCJIA.
107-108 | [TomoskuTeIbHBIC U OTPHUIIATEIBHBIC YHCIIA 2
109-110 | KoopauHaThI Ha MPSIMOI 2
11-112 | TIpoTHBOMNOJIOKHBIC YUCIIA 2
113-114 | Monynp uncia 2
115-116 | BpimoaHeHHE 3adaHui, COACPIKAIIMX MOTYJIb 2
117-119 | CpaBHeHHE pallIOHAIBHBIX YHCE 3
120-121 | Mi3mMeHeHue BEJIMYUH 2
122-124 | CnoeHHUE PalMOHAIBHBIX YUCEN 3
125 3agauu s CaMOIIPOBEPKH 1
126 KonTtpoubHast padora Ne6 no teme «CrnoxxeHue 1
paIMOHAIBLHBIX YHCEID)
127-128 | BelunTanue paroHAIBHBIX YUCET 2
129-130 | CnosxeHHe 1 BBIYUTAHUE. 2
131-132 | YMHOKEHHE paniOHAIBHBIX YHCEI 2
133-134 | CnokeHue, BBIYUTAHNE, YMHOKEHHE PAIHOHAIBHBIX YHCEIT 2
135-136 | JlesieHne PalMOHATBHBIX YUCEN 2
137-138 | JleiicTBHUS C pallMOHATGHBIMHI YHUCIAMU 2
139 Kakwue uncia Mbl 3Ha€M M 9TO MBI O HUX 3HAEM HJIM HE 3HAEM 1
140-142 | O cucremax CUHCIICHUS 3
143-144 | AgmunucrtpatuHas KonTposbHas padora Ne7 1o teme 2
«JlencTBus ¢ pallMOHAJIbHBIMU YUCIIAMMY
I'naBa 6. Pemienue ypaBHeHuid 30
145-146 | PackpbITHe CKOOOK 2
147-148 | KoaddunmeHt 2
149-130 | [TomoOHBIE caraeMeie 2
151-152 | [TpuBenenue mOJOOHBIX CIaracMbIX 2
153-154 | [onsrue ypaBuenusi. KopeHb ypaBHEHUSL. 2
155-156 | Pemienue ypaBHCHUIA 2
157-158 | TectupoBaHue 2
159-160 | PemieHue 3aa4 METOJIOM YpaBHEHHIA 2
161-163 | CocTaBieHue cXeMbl U YpaBHEHHS 110 YCJIOBHIO 3aJ1auH 3
164-165 | Pemenue 3am1au 2
166-167 | KoopauHaTHas INIOCKOCTh 2
168-169 | KoopauHaThl TOUEK 2
170 I'paduku 3aBUCUMOCTEN BEJIMUUH 1
171-172 | Yrenue u MoCTpOCHHE rPaPHKOB. 2
173 3agaum J11 CaMOIIPOBEPKHU 1
174 KonTpoJabnast padora Ne8 o reme «YpaBHEHUD» 1
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I'naBa 7. Jlornueckoe cjieqoBaHue

10

175 [ToHsITHE TOTMYECKOTO CIIETOBAHUS 1
176-177 | OTpuanue cieqoBaHMs 2
178-179 | O6paTHOE yTBEPIKIACHUE 2

180 CrnenoBaHue ¥ paBHOCHUILHOCTD 1
181-182 | CneoBaHKe 1 CBOWCTBA MPEIMETOB 2
183-184 | Pesepn 2

I'nasa 8. I'eomeTpuyeckue purypsbl Ha IVIOCKOCTH U B 38
NPOCTPAHCTBE

185-186 | PucyHKu ¥ onpeaeIeHnss FTeOMETPHUCCKUX MOHSTHI 2

187-188 | CpoiicTBa reOMETPUYICCKUX (HUTYD 2

189 3amaun Ha moctpoenue. [loctpoeHue yriia, paBHOTO JaHHOMY. 1

190 ITocTpoeHnne OUCCEKTPUCHI yTiia 1

191 JleneHue OTpe3Ka MOMoJIaM. 1

192 [TocTpoeHne npsiMOH, TIEPIICHANKYIISIPHON JTaHHOK 1

193 [TocTpoeHne TpEeyTroIbHUKA, PABHOTO IAHHOMY. 1

194 3amMeyaresbHbIC TOUYKH B TPEYTOJIbHHUKE 1

195 ['eoMeTpuyeckue Tena 1
196-197 | 300paskeHHe TeOMETPUICCKUX TeJl. 2
198-199 | MHororpaHHUKH 2
200-201 | Tena BpamieHus 2

202 V3MepeHne BeIMImH. 1
203-204 | JlnwuHa, UIOMAab, 00BEM 2
205-206 | Pemienue 3a1a4 Ha IUIOMIAAb U OOBEM. 2
207-208 | M3mepenue yriaoB. TpaHCHIOPTHD. 2
209-210 | TTocTpoeH#He YIIIOB. 2

211 [IpakTudeckas pabora. 1

212 3amaun 111 CaMOIIPOBEPKHU 1

213 KonTpoasnasi pabora Ne9 o reme «I eomerpusi» 1
214-215 | Kpacora ¥ CHMMETPHSI 2
216-217 | [Ipeobpa3zoBaHMs MIOCKOCTH 2

218 [IpaBriIbHBIE MHOTOYTOJILHUKHU 1
219-220 | Pemenue 3a/1a4 Ha MPABUIIbHBIC MHOTOYTOJILHHUKH. 2
221-222 | [IpaBuiIbHBIC MHOTOTPAHHHKH. 2

IloBTOpPEHME Kypca MaTeMaTHKa - 6 16
223-225 | TloBTopenue. JIeHCTBUS C palliOHAILHBIMH YHCIAMHU 3
226-227 | Tlostopenue. OtHomenus. [Tponopiuu 2

228 [TporieHTEHI. 1

229 [Tpsimast m oOpaTHAs MPOIIOPIIMOHATBHBIE 3aBUCUMOCTH 1
230-232 | Pemienne ypaBHEHHH ¥ 3a/1a4 C TIOMOIIBIO YPAaBHEHHUI. 3
233-234 | KoopAuHATBI Ha MPSIMON M HA TUIOCKOCTH. 2
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235-236 | 3auer «IloJ1I0:KMTENbHBIE H OTPHIATEIbLHBIE YHCJIA. 2
IMponopuuu. 3a1aun HA IBUKEHHUE, POIEHTHI»
237 Kak MbI paccyxnaem. JlokazaTenscTBa B ainredpe u B 1
TEOMETPUHU
238 Kak mbI paccyxaaem. JlokazatenpcTBa B anredpe u B 1
re€OMETPUU
CpaBHuTe/IbHBII aHAJN3 0230B0I IIKOJILHON MPOrpaMMblI
U porpamMmabl B Juuee « TexHunyeckuin»
1o MaTeMaTHkKe B 6 KJjiacce
No ba30BbIi1 ypOBEHD Kon-Bo | YriyOn€éHHbIl ypOBEHb Kou-Bo
rnasbl | M3yyaemslid Matepuai yacoB | M3ygyaemblii MaTepuan 4acoB
1. S3BIK U JIOTHKA 22
[TonsiTue oTpunanus 3
Otpurianue o0Imx 3
BBICKA3bIBAHUH
Otpunanue 2
BBICKA3bIBAHUM O
CYIIIECTBOBAHHH
[Iepemennas. BeipaxxeHust 3
C IEPEMEHHBIMU.
[Ipennoxenus ¢ 3
EPEMEHHBIMH.
IlepeMeHHast 1 KBAHTOPBI. 3
OTtpurianue yTBepKIaeHun 3
C KBaHTOpPaMH.
JlenmumocTh umncen 20 W3yuanm B 5 kiacce
CnoxeHue U BbIYUTAHHE 22 N3yuanu B 5 knacce
po0elt ¢ pasHbIMH
3HAMEHATEIISIMH
YMHOXKEHUE U JACIICHUE 32 N3yyanu B 5 knacce
OOBIKHOBEHHBIX JIPOOCH
2 Yucsa u aeiicTBUs ¢ 18
HUMH
CioxeHue U BRIYUTaHHE 6 CoBMecTHBIE JEHCTBHA C 8
CMEIIaHHBIX YHCEIT O0OBIKHOBEHHBIMHU 1
JECATUIHBIMH JIPOOSIMH.
3agauu HA IBUKEHUE 10 4
pekKe.
Cpennee 4
apu(pMETHYECKOE.
3. IIpoueHTHI 24
IToHsiTHE O IPOIIEHTE. 4
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3a/a4yu Ha IPOLEHTHI

10

[IpocToii MpOLIEHTHBII 3
pocT
Cno>XHbII TPOLIEHTHBII 3
poCT.
OtHotienus u nponopiuu | 19 OTtHo1eHus u
POIOPIIH. 39
[IponopunonanbHbIE
BEJTUYHHBI.
OTHONIEHUS. 9) [TonsiTve OTHOLIEHUS 3
Macmrab. 2 Macmra6. 3
[Tponopiumu. 2 [ToHsTHE TIPOTIOPITUH. 4
OcHOBHOE CBOMCTBO
IPOIOPIIHH.
CaoiicTBa 4
npeoOpa3oBaHus
IPONOPLIMH.
3aBUCUMOCTH MEXKITY 3
BEITUIMHAMH
[Ipsimas u oOpaTHas 3 [Ipsimast u oOpaTHas 3
MPOTIOPIIMOHANIbHAS IPOTMOPIIMOHOCTH
3aBUCUMOCTH.
['paduku mpsimoit u 3
obpaTHoOM
TTPOTTOPIIMOHATILHOCTH.
Pemenue 3amay ¢ 6
MTOMOILBIO MPOTIOPILIUNA.
[TponopunonansHOE 4
JIETICHHE.
JnuHa OKpy>KHOCTH U 4
rromane kpyra. [lap
IonoxurTenbHbIE U 36 PaumnonajbHbIe Ynciia 37
oTpHIaTeIbHbIE YHCJIA (13+
11+12)
[TosoxkuTENbHBIE U [TosokuTENBHBIE U 4
OTpHUIIATEIbHBIC YUCIIA OTpHUIIATEIBHBIC YUCIIA.
[IpoTHBONONOXKHBIE YUCIA 4 [IpoTHBOIOI0KHBIE YKCTIA 6
U MOJTYJTh U MOJTYJIb
CpaBHeHue 3 CpaBHeHne 3
paIMOHAJIBHBIX YHCEI. paIMOHAIBHBIX YHCEI.
Cnoxenue 4
OTPHUIIATEIbHBIX YHCEIL.
Crnoxxenue 3 CnoxxeHue pallioHaIbHBIX 5
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MIOJIOKHUTEIBHBIX H qucen
OTPHUIIATEIHHBIX YHCEIT
Brruuranue 3 Beruuranue 4
MIOJIOKHUTEIBHBIX H paIrMOHAIBHBIX YHCETT
OTPHUIIATEIHHBIX YHCEIT
YMHOKEHHUE U JeJICHUE 3 YMHOKEHTE 4
MOJIOKHUTENbHBIX U palMOHATBHBIX YUCEI
OTPHUIIATEIBHBIX YHCEl
Jlenenuie moja0KUTETbHBIX 3 Jlenenuie palmoHaIbHBIX 4
Y OTPHUIIATEIIHHBIX YHCEIT qucen
PanmonanbHbie uncna 2 Kakue yncia mbl 3HaeMm. 1
CBolicTBa IEUCTBHI C 3
paIrMOHATBHBIMU YN CIIAMH
O cucremMax cuucieHus 2
Pemenne ypaBHeHHi 15 PemieHue ypaBHeHM# 32
PackpbiTHe CKOOOK. 3 PackpbiTie CKOOOK. 3
Koaddurmenr. 2 Koaddunuenr. 2
ITomoOHEbIe citaraeMble 3 ITomoOHbIE cliaraeMele 4
Pemenne ypaBHEeHUN 4 Pemenne ypaBHeHuni 7
Pemenue 3amay meto1oM 7
YpaBHEHUM
KoopaunatHast miockocTh 3 KoopaunarHast miaockocTh 4
['paduku 3 I'paduku 3aBUCUMOCTEH 3
BCJTUYMH.
[leprieH IUKYIISIpHBI 4
e npsamele. [lapamiensHbie
psiMbIe
CronbuaThie TUarpaMMbl 2
Jlornueckoe cjieioBaHue 10
[ToHsTHE JIOTUYECKOTO 1
CJeJOBaHUSI.
OTtpuiianue clieJIoBaHusl. 2
OOpatHbIe YTBEPKICHUSI. 2
Crnenosanue u 1
PaBHOCHIIBHOCTb.
CrnenoBanue u CBOMCTBa 2
IPEIMETOB.
I'eomeTpuueckue 38
(purypbl Ha IVIOCKOCTH H
B IIPOCTPAHCTBE
Pucynku u onpenenenus 2
IrCOMETPUYECKHIX
TTOHSTH.
CaoiicTBa 2
T€OMETPUYECKUX (QUTyp.
3agaun Ha TIOCTPOCHHUE. 6

40



3ameyaTeabHbIE TOUYKHU B
TPEYTrOoJIbHHKE.

['eomeTrpuueckue Tena u 3
UX U300paKeHust
MHOrorpaHHHKHU. 2
Tena BpareHus. 2
W3mepenust BeTUYMH. 5
JlnvHa, mmomasis, 00beM.
N3mepenue yrios. 5
Tpancroptup.

Kpacota u cummeTpusl. 2
[Ipeo6pazoBanue 2
TUTOCKOCTH

[IpaBuibHBIC 3
MHOTOYTOJIbHUKH.

[IpaBuibHBIE 2
MHOTOTPAaHHHUKHU

Coaepxanue nporpammsbl B 7 kiacce. (238 4.)

Baok Ne 1.Martemarn4yeckuii si3bik. MaTtemaTruueckasi Mmoaeab (24 4).

3aKkoHbl apuPMETHUYECKUX JeHcTBUA. YucnoBble U anreOpandyecKkue BbIPAKEHUS.
UucnoBoe paBeHcTBO. (CBOMCTBAa YMCIOBBIX PABEHCTB. PaBEHCTBO ¢ IEPEMEHHOI.
[lepemennas. Jlomyctumoe 3HaueHHWe mnepeMeHHOM. Hemomyctumoe  3HaueHuUe
nepemeHHou. [lepBbie TpeacTaBiIeHUsT O MATEMATUYECKOM S3bIKE M MATEMaTHYECKOU
Mojzenu. lloHAaTne ypaBHEHHsT M KOPHS YpaBHEHMS. JIMHEWHOE YpaBHEHMS C OJHOMU
NepeMeHHOW. Pemenue JMHENWHBIX ypaBHEeHHMU. KonandecTBO KOpHEHW JIMHEWHOTO
ypaBHeHus. [IpencraBiieHuE 0 paBHOCUIIBHOCTH YPAaBHEHUHN U YPAaBHEHUAX — CIEIACTBUIX.
JluHeHOe ypaBHEHHE C MapaMmMeTpoM. 3aJayd Ha COCTABJICHUE JIMHEHMHBIX YPABHEHUU C
OIHOM TepeMeHHOW. JIMHEHHbIC ypaBHEHUS KAaK MATEMATHYECKUE MO PEATbHBIX

curyanui. KoopaunaTtHas npsiMasi, BUIbI IPOMEKYTKOB Ha HEM.

Biok Ne 2. HauanbHble reomerpuyeckue cBeaenus (10 u).
Boinenenne  CBOMCTB ~ OOBEKTOB. dopMHUpOBaHME  MPEIACTABICHUHM O
METanpeaMETHOM TMOHATHH «durypa». Touka, OTpe3ok, npsmas, Iy4, JOMaHas,

MJIOCKOCTh, YIroJi, OMCCEKTpHuca yrjla U €€ CBOMCTBA, BUILI YIJIOB, MHOTOYTOJIbHUKH,
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OKPYKHOCTh M Kpyr. CpaBHEHHE OTpEe3KOB W yrioB. M3MmepeHue oTpe3koB. EnuHHIIBI
n3Mmepenus. [lonsartue Benuuunsl. nHa. 3mepenne 1iuuHbl. EAMHIBI H3MEPEHUSI ITTUHBL.

Bemnunna yrma. I['pagycHas wMepa yriia. V3mepuTenbHble HMHCTPYMEHTBI.
N3mepenne yrios. M3mepeHue yrioB Ha MECTHOCTH. CMEXHBIE U BEPTHKAJIbHBIC YIJIBI.

[lepniennukysipabIe psMbIe. [locTpoeHne MPSMBIX YIII0B HA MECTHOCTH.

Baok Ne 3.JIuneitnas pynkuus (20 4).

[IpsimoyronbHast cucrema koopauHaT. @dopmupoBaHHME NpPEACTABIECHUH O
METanpeIMETHOM OHATUN «KOOPAUHATH». ['paduk 3aBUCUMOCTH.

AJITOPUTM OTBICKAHHS KOOPAMHAT TOYKU. ANTOpUTM moctpoeHus touku M(a;b) B
OpSIMOYTOJIBHOM CUCTEME KoopAuHAT. JIMHeWHoe ypaBHEHUE C JBYMs NEPEMEHHBIMHU.
Pemrenue ypaBuenust ax + by + ¢ = 0. ['padux ypaBHEHHs. AJNTOPHUTM TOCTPOCHHUS
rpaguka ypaBHenuss ax + by + ¢ = 0. IIpsamoyronbHas cucTeMa KOOpAMHAT.
®dopMupoBaHUE MPEACTABICHUN O METANPEAMETHOM MOHATUU «KOOPAHUHATH. ['paduk
3aBUCUMOCTH.

Jluneitnas ¢ynkuus. HesaBucumas nepemeHHass (aprymeHr). 3aBUcCUMas
nepemMeHHas. 3HaueHne (PyHKUMU B TOUuke. ['paduk JIMHEWHON (DyHKIMH, €r0 CBOWCTBA.
Yrinosoit kosdduiment mnpsimoit. Pacnonoskenune rpaduka JMHEHHOW (QYHKIMH B

3aBUCUMOCTH OT €€ KO3 (ULIUEHTOB.

HauOounbliee 1 HauMeHblLIee 3HAYCHUsI TMHEMHONW pyHKUMU.  JluHelHas QyHKUus y =

kx u e€ rpaduk. BzaumHoe pacmosyiokeHue rpaduKkoB JTHHEHHBIX (YHKIIHH.
Baok Ne 4.CTeneHb ¢ HATYpaJbHBIM Moka3zarejem (13 9).

Crenenb. OcHoBanue creneHu. llokasarens creneHd. TaOJMIBI OCHOBHBIX CTEIIEHEH.
CBoiICTBa CTENEHU C HATypaJbHBIM IOKAa3aTelieM. Y MHOXKEHUE WU JCJEHUE CTENEHEH C

OJTMHAKOBBIMH MoKa3aresiMu. CTEIeHb C HYJICBBIM MTOKAa3aTesIeM.
Baok Ne 5. Tpeyroabnuku (17 u).

TpeyrosbHuk. [IepBeiil pU3HAK paBEHCTBA TPEYTOJBHUKOB. IlepreHauKynsap K mpsamoi.
Menuanel, OHCCEKTPUCHI UM  BBICOTHI  TpeyrojibHuka. CBOIICTBA U  MNpHU3HAKU
pPaBHOOENPEHHOTO TPEYroJIbHUKA. PaBHOCTOPOHHMII TpeyroabHUK. BTOopod u Tperuid
IIPU3HAKHA PAaBEHCTBA TPEYTrOJbHUKOB. OKpyKXHOCTh. [locTpoeHns HUpKyJIeEM U JIMHEUKOM.
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3amayn Ha MOCTPOCHUE: TIOCTPOEHHUE yTila, PAaBHOTO JAaHHOMY; IMOCTPOEHHE OMCCEKTPHUCHI

yria; MOCTPOEHUE NMEPIEHAUKYIISIPHBIX MPSIMBIX; IOCTPOECHUE CEPEANHBI OTPE3KA.
Baok Ne 6. Ognousnenbl. Onepanuu Hag ogHowIeHaMu (13 4).

Onnowren, creneHb oaHowieHa. Koadgdwumuent opHounena. CTaHIapTHBIM BHUT
onHowieHa. [TomoOusie oxHouwiIeHbl. CIIOKEHUE M BBIYMTAHUE OJHOWICHOB. Y MHOKEHUE
OJIHOUJICHOB. Bo3BesieHne OJlHOUIEHA B HATypalbHYIO CTeNEHb. JleleHne ogHouNIeHa Ha

OJITHOYJIEH.
Baok Ne 7. MHorowiensl. Onepanuu HaJg MHOro4ieHamu (24 4).

MHorousneH, CTENeHb MHOTOWIEHA. 3HAUYE€HHWS MHOroudjeHa.  YjeHbl MHOIOUJIEHA.
JByunen. Tpéxunen. IlpuBenenune nmogoOHBIX 4iI€eHOB MHorowieHa. CTaHIapTHBINA BUJ
mMHorouseHa. CrokeHHe W BBIYUTAHHE MHOTOUYJICHOB. YMHOXXEHHE MHOTOWICHAa Ha
OHOYJIEH. YMHOXXEHHE MHOroudjeHa Ha MHorowieH. IlpeoOpazoBanue 1€510r0
BBIp@XEHUSI B MHOTOWIeH. KBagpaTr cyMMBbl M KBajJpaT pa3HOCTH. Pa3HOCTh KBaapaToB.
Pa3Hocth kyOOB M cymma kyOoB. KyO cymmbl u KyO pazHocTu. Memoo ewideneHus
noanoz2o keadpama. HawnOomnpllee M HauMEHbIIEE 3HAYEHUS MHOTOUYIEHOB. JleneHue

MHOTOYJICHAa Ha OHOUJICH. K8aopam cymmbvl HECKONbKUX ClA2AeMbIX.
Baok Ne 8. Ilapasutesibable npsimbie (13 ).

[TapannensHpie npsMmble. [lpu3Haku napamwieNqbHOCTH ABYX NOpsMbIX. [Ipaktuueckue
CrocoObl TOCTPOEHUSl MApPAJUIENbHBIX MPSIMBIX. AKCHOMa NapaJIeNbHBIX MPSMBIX.
CpoiicTBa MapajuieNbHBIX NpsAMBIX. llepBUYHBIE NpenCTaBICHHS O HEEBKIUIOBBIX

reoMmeTpusx. CBOWCTBA U MMPU3HAKU NIEPIICHAUKYISIPHOCTH MPSMBIX.
Biok Ne 9. Pa3zjioxkeHre MHOTOYI€HOB HA MHOKUTENH (28 ).

[IpuMeHeHUE pa3IoKEHNUS MHOTOYWICHOB HA MHOKUTENIN. BhIiHECEHNE O0IIEro MHOKHTEIIS
3a ckoOkHu. Crioco0 rpynmupoBKH. PaznoskeHrne MHOTOUJICHOB HA MHOKHUTEIIN C TIOMOIIIBIO
dbopMyn COKpamEéHHOTO YMHOXEHHs. Pa3noxeHue MHOTOUYJICHOB Ha MHOXUTEIU
KOMOMHAIMK paznuuHbix npuémoB. CokpaineHue anredOpandeckux apooeit. ToxxmecTsa.
ToxnecTBeHHBIE TpeoOpazoBanms. IIpencraBieHne O TOXACCTBE HAa MHOMKECTBE.

Pa3znooicenue na mrosxxcumenu pasHocmu N-x cmeneneu.
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Baok Ne 10. CooTHOLIEHHE MKy CTOPOHAMH U yIJIaMH TpeyrojabHuka (18 u).
CymMa yriioB TpeyronpHuka. OCTpOyronbHbIN, MPSIMOYTONBHBIA U TYIOYTOJIbHBIA
TpeyroJibHUKU. COOTHOILIECHHSI MEXAY CTOPOHAMU U yriamu TpeyroyibHuka. HepaBeHCTBO
TpeyroysbHUKa. CBOMCTBA MPSMOYTOJNBHBIX TPEYroJbHUKOB. IIpu3Haku paBeHCTBa
IPSAMOYTOJIBHBIX TPEYTOJBHUKOB. YTOJIKOBBIM OTpaxkareiab. PaccTOsHME OT TOYKH 110
npsmoil. Paccrosinue mexny purypamu. PacctosHue Mexay napajiieIbHbIMUA NPSIMBIMH.

[TocTpoeHre TPEYTroabHUKA MO TPEM dIIEMEHTaM. JTallbl pElIeHHs 3a1a4 Ha TOCTPOECHHUE.
Biok Ne 11. ®yukuus y = X (14 4).

dyukuua Yy = X%, eé cpoiictBa u rpaguk. OyHKIMA Y = -X°, eé cBoiicTBa M IrpaduK.

['paduueckoe perieHre ypaBHEHUN.

Kycounas ¢ynkuua. UYrenune rpaduka ¢yHkuuu. OOnacte omnpeneneHuss (yHKUIHU.
[lepBoe mnpexncraBieHue o HenmpepblBHBIX (yHKUUAX. Touku paspeiBa. PazbsicHeHue

cmbIcia 3anuck Y = f(X). @yHKkIHoOHaIbHAS CHMBOJIHKA.

Baok Ne 12. CucreMsbl ABYX JIMHEHHBIX YypaBHeHMil ¢ I1ByMsi nepeMeHHbiMu (20
q).

VYpaBHeHHE C JBYMS IEPEMEHHbIMHU. PellleHue ypaBHEHHUI B UEJBIX YHUCIAX.
JluneitHoe ypaBHEHUE C ABYyMS TIepeMeHHbIMU. | paduueckass UHTepIpeTaIus JMHEHHOTO
YPaBHEHHUS C ABYMS IEPEMEHHBIMM.

[IpeacraBinenre o rpauyeckod HHTEPOPETALMH MPOU3BOJBHOIO YPaBHEHUS C
JIBYMs [IEPEMEHHBIMU: JINHUU HA TUIOCKOCTH.

Cucrema ypaBHeHmil. Pemenne cucrtembl ypaBHeHui. IlpencraBienne o

PaBHOCHUJIBHOCTH CUCTEM YPABHEHHUM.

['paduueckuit MeTon pelieHus CUCTEMbl JTUHEHWHBIX ypaBHEHUU. MeToja MOJICTaHOBKH.
Meton anre6pandeckoro ciaokeHus. KoOJIWYecTBO peIIeHUM CHUCTEMBbI JIMHEWHBIX
ypaBHeHuil. CrucTema JIMHEHHBIX YpaBHEHUHN ¢ mapamerpoMm. CHUCTEMbI ABYX JIMHEUHBIX
YPaBHEHUM C JBYMS MEPEMEHHBIMU KaK MAaTE€MAaTHUYECKUE MOJEIU PEATbHBIX CHUTYaIUl
(TEeKCTOBBIE 3aa4H).

Baok Ne 13. IToBTopenue no reomerpuu. Pemenne 3agau (10 u).
TpeyronbHuKH, TpU3HAKK paBeHCTBA. CBOWCTBA PaBHOOEAPEHHOTO TPEYTrOJIbHUKA.

[TapanienbHOCTh NPSIMBIX, CBOMCTBA YIJIOB. 3aJja4l HA IOCTPOCHHUE.
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Baok Ne 14. IToBTopenue no aiaredpe. Pemenne 3agau (14 u).

Jlunetinas ¢yukmusa. [lpeoOpa3zoBaHune palMOHAIBHBIX BbIpaxkeHud. PasznoxxeHue
MHOTOWICHOB Ha MHOHUTEIIH.
TeMaTnyeckoe NUIAHKPOBaHKME 10 MaTeMaTHKe Il 7 Kjiacca
74 B Heae10, Bcero 2384
Ne ypoka HaumenoBanue pasaesia Bcero
4acoB
Baok Ne 1. MaremaTu4yeckuii a3bIk. MaTtemMaTuueckas 24
MoeJb
1-5 UucioBele 1 aireOpandecKue BIPAKCHUS 5
6-8 UTo Takoe MaTeMaTUYECKHUM SI3bIK 3
9-13 Yrto Takoe MaTeMaTU4YecKast MOJENb 5
14-18 | JIu"eiHOE ypaBHEHHUE C OJHOM MepeMeHHOU 5
19-21 | KoopauHaTHas npsimast 3
22-23 JlaHHBIC U PSAJIBI JAHHBIX 2
24 Kontponbnas pabora Ne 1 1
baok Ne 2. HayajibHble reoMeTpUYeCKHe CBeIeHHSI 10
25 [Ipsmast u oTpe30k 1
26 Jlya u yron 1
27 CpaBHEHHE OTPE3KOB U YTIIOB 1
28-29 | 3mepeHune oTpe3KoB 2
30 N3mepeHune yrios 1
31-32 | [leprieHquKyIsipHBIC TIPSIMBIC 2
33 Penrenue 3amau 1
34 KontponbHas pabora Neo 2 1
Bbaok Ne 3. JIuneiinasi pyHKums 20
35-37 KoopauHaatHas miocKoCTh 3
38-42 | JluneliHOe ypaBHEHHE C TBYMS IEPEMEHHBIMU 5
43-46 | Jluneiinast pyHKIUSA 4
A7-48 | JIuneiinas GyHkims y = KX 2
49-51 | B3anMHOE pacmoyiokeHne rpaduKoB TUHEHHBIX (PYHKIIMN 3
52-53 | YoopsimoueHHbIe psiapl JaHHBIX. TaOmuIls pacipeaeneHus 2
o4 KontposnbHas padora Ne 3. (Koumpoavuwiit cpe3 no meme 1
«/lunennan gpynkyusny)
Baok Ned. CreneHs ¢ HATYpaJbHBIM MIOKa3aTeJIeM H eé 13
CBOJMCTBA
55-56 | UTo Takoe cTeneHb C HaTypaJbHBIM MTOKa3aTeIeM 2
57 TaOnuia OCHOBHBIX CTENEHEN 1
58-61 | CBoiicTBa CTENEHU ¢ HATYypaJIbHBIM MOKa3aTeIeM 4
62-64 VYMHOXXEHHE U JICJICHUE CTEIIEHEH ¢ OMHAKOBBIM ITI0OKa3aTelIeM 3
65 CreneHb ¢ HYJIEBBIM [10KA3aTEIEM 1
66-67 | CocraBienue TaOnHI] pacrpeaesieHuid 0e3 ynopsaI0urnBaHus 2

JTAaHHBIX
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Bbaok Ne 5. TpeyroabHukH 17
68-70 | IlepBblil mpu3HaK paBEHCTBA TPEYTOJbHUKA 3
71-73 | Menuanbl, OUCCEKTPUCHI U BBICOTHI TPEYTOJIbHUKA 3
[4-77 | Bropoil u TpeTuili IpU3HAKKU PAaBEHCTBA TPEYTOJIbLHUKOB 4
78-80 3aaun Ha MOCTPOCHUE 3
81-83 Pentenue 3amau 3
84 KontponbsHas pabora Ne 4 1
Bbaok Ne 6. OgHousenbl. Onepanuu HaJ OHOYWICHAMH 13
85-86 | [lonarue ogrowieH. CTaHAAPTHBIN BUI OTHOYJICHA 2
87-89 CI10’KeHIE U BEIUUTAHUE OJHOYJIEHOB 3
90-92 VYMHOKEHHE OTHOWIECHOB. Bo3BeneHne oqHOWICHA B 3
HaTypaJbHYIO CTENEHb
93-94 JleneHne ogHOYICHA HA OJHOYJICH 2
95-96 | Yactora pesynprara. Tabnuipl pacupeeaeHus 4acToT 2
97 Kontponbsnas pabora Ne 5 1
Baok Ne 7. MHorowienbl. ApupMeTnyecKue onepanun Hajx 24
MHOTO04JIeHAMHU
98-99 | OcHOBHBIC TOHATHUS 2
100-101 | CnosxeHue ¥ BBIYMTaHHE MHOTOUYJICHOB 2
102-104 | YMHOXXE€HHE MHOTOWICHA HAa OJHOYJICH 3
105-108 | YMmHOXEeHHE MHOTOYJICHA HA MHOTOUYJICH 4
109-110 | 3auem «J/Iuneiinas ¢pyuxyus. Ilpeoopazosanue 2
PAUUOHATILHBIX BbIPANHCEHUIL
111-116 | ®opmysibl COKpAIIEHHOTO YMHOKEHUS 6
117-118 | JlemeHue MHOTOWICHA HA OJTHOYJICH 2
119-120 | IlpouenTHbIe YacTOThI. TabMUIIBI pactipeeICHUsT YaCTOT B 2
IPOLIEHTaX
121 KontposbHas pabota Ne 6 1
Baok Ne 8. [TapajuiesibHble IpsiMble 13
122-125 | Ilpu3Haku mapauieIbHOCTH ABYX MPSMBIX 4
126-130 | Axcroma mapayiyIeIbHBIX IPSIMBIX 5
131-133 | Pemenue 3amau 3
134 Kontponbnas pabora Ne 7 1
Baok Ne 9. Pa3znoxkeHne MHOT04JIeHOB HA MHOKUTEIH 28
135 UTto Takoe pa3nokeHUe MHOTOUJIEHOB HA MHOXKHUTENH U 3a4eM 1
OHO HY)KHO
136-138 | BerHecenue o0IIero MHOKHUTEIS 32 CKOOKH 3
139-142 | Crioco0 rpynmupoBKy 4
143-147 | PaznokeHrie MHOTOUYJICHA HA MHOKUTEIHU C TIOMOIILI0 (popmy 3)
COKPAILICHHOIO YMHOXEHHUS
148-152 | PaznoxeHrne MHOTOWICHA Ha MHOXKHUTEH C TTOMOIIBIO 5
KOMOUWHAIMN Pa3IMYHbIX MPUEMOB
153-154 | I'pynnupoBKa JaHHBIX 2
155 KonTtposarnas paborta Ne 8 1
156-158 | Coxparenue anredpandeckux apooei 3
159-160 | ToxmectBa 2
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161-162 | Konmponvnas paboma Ne 9. (Aomunucmpamuenslii cpe3 2
«DopMyIbl COKPAULEHHO20 YMHONCEHUA))
Baok Ne 10. CooTHOIIEHHS MeKAy CTOPOHAMH H YIJIaMU 18
TPEYroJibHUKA
163-164 | CymMa yriioB TpeyrojibHUKa 2
165-167 | CooTHOIICHHS MEXKIy CTOPOHAMH M YIJIaMHU TPEYTrOJIbHUKA 3
168 Kontposnbhas pabora NelO 1
169-172 | IlpssMOyroJibHBIE TPEYTOIBHUKU 4
173-176 | IlocTpoeHune TpEyroabHUKA IO TPEM dIIEMEHTaM 4
177-179 | Pemenue 3ana4 3
180 Kontponbnas pabora Ne 11 1
Baok Nell. ®@ynkuus y=x* 14
181-184 | ®ynkums y=x 4
185-186 | I'padmyeckoe penieHrne ypaBHEHUH 2
187-191 | Yto o3HauaeT B MaTeMatuke 3anuch Y=F(X) 5
192-193 | I'pynnupoBKa JaHHBIX 2
194 KontponbHas pabora Ne 12 1
Baok Ne 12. Cucrembl ABYX JIMHEHHBIX YPABHEHUI € IByMS 20
nepeMeHHbIMHU
195-196 | OcHOBHBIC TOHSTHUS 2
197-200 | MeTona moaCTaHOBKH 4
201-205 | MeTom anreOpandecKoro CIOKCHHS 5
206-211 | CucreMsl IBYX JMHEWHBIX YPAaBHEHUH C IBYMS TIEPEMEHHBIMH 6
KaK MaTEMaTUYECKUE MOJICNIN PEAIbHBIX CUTYaIlui
212-213 | HeuuncioBsie psibl JAHHBIX 2
214 Kontponbnas paboralNe 13 1
215-224 | Baiok Ne 13. IToBTopeHue no reomerpun. Pemenne 3axau 10
225-234 | baok Ne 14. IloBTopeHue no ajredpe. Pemenne 3aga4 10
235-236 | Hmoczoswtit 3auem «/Iuneitnas ¢ynxuyusa. Ilpeoopazosanue 2
PayuonanbHuIX evipasricenuil. Paznoicenue na muoscumenu.
Tpeyzonvnuxu. Ilapannenvnocms »
237-238 | UToroBoe moBTOpEeHNeE 2
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CpaBHUTeJBbHBIA aHAIN3 0230BOM IIKOJILHOH NMPOrPaMMbI

U nIporpaMmsl B Julee « TexHnueckum»
110 MaTeMaTHKe B 7 Kjacce

TJ1aBbl ba3oBbIi1 ypOBEHD Kon- | VranybOnennsriii yposens | Koi-
N3y4gaemepiil MmaTepuan BO N3ydaembiil MmaTepuan BO
JacoB 9JacoB
1. MaremaTnueckuii 16 MaremaTu4deckni 24
SI3BIK. SI3BIK.
MaremaTuueckas MaremaTuyeckast
MO/1eJIb. MOeJb.
Uucnosble u 2 Yucnossle U 5
anredpanyecKue anredpandecKue
BBIPKEHHUS. BBIPKEHHUSL.
Yro Takoe 2 Yro Takoe 3
MAaTEMATHYECKUU SA3BIK. MATEMATUYECKUU A3BIK.
Yro Takoe 2 Yro Takoe 5
MaTEeMaTH4IECKast MOJIEIb. MaTeMaTH4ecKasi MOJICTb.
JInHenHoe ypaBHEHHUE C 2 JIuHenHoe ypaBHEHHUE C 5
OJIHOM NIEPEMEHHOM. OJHOM IEPEMEHHOM.
Koopnunathas npsimas. | 2 Koopnunatnas npsimasg. | 3
JlanHbIe U pSIBI JAHHBIX. | 2 JlaHHbI€ U pSAABI JAHHBIX. | 2
KoHTposibHas pabota 1 KoHntposibHas pabota 1
2. JIuneiinasi pyHKuIuA. 13 JIuneiinasi pyHKuu=. 20
KoopaunatHast 2 Koopaunatnas 3
TIJIOCKOCTb. TJIOCKOCTb.
Jluneitnoe ypaBHeHue ¢ | 3 JluneitHoe ypaBHEHUE ¢ | 5
JIBYMSI IEPEMEHHBIMH. JIBYMSI IEPEMEHHBIMH.
Jluneninas QyHKIms. 3 Jluneitnas GyHKMs. 4
Jluneitnas pynkuuay = | 2 Jluneiinas pyHkuuay = | 2
kx kx
B3aumHoe pacnonoxenue | 1 Bsaumnoe pacnonoxenne | 3
rpauKOB JTMHEHHBIX rpa@uKOB JTUHEHHBIX
(GyHKIHH. GYHKUIHH.
YropsiioueHHbIE psiIbl 1 YHopsigoueHHbIE PsJIbl 2
MaHHbIX. Ta0mauma maHHbIX. Tabmuna
pacrpeieneHus pacrnpeneneHus
KouTtponbHas pabota 1 KonTponbHsbli cpe3 1o 1
teme: «JInHennas
(GyHKIMS»
3. Crenens ¢ 9 Crenens ¢ 13
HATYPAJbHBIM HATYPAJbHBIM
nmoKasarejeM U eé noKasarejeM U eé
CBOMCTBA. CBOMCTBA.
UTo Takoe CTENeHb C 2 UTo Takoe CTENeHb C 2
HATypaJTbHBIM HATypaJbHBIM
MOKA3aTeJIeM. MTOKA3aTeJIeM.
Tabnuia OCHOBHBIX 1 Tabnuiia OCHOBHBIX 1
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CTETICHEM. CTETICHEN.
CBolicTBa CTETICHU C 2 CBolicTBa CTENIEHHU C 4
HaTypaJbHBIM HaTypaJlbHbIM
MoKa3aTeseM. MOKa3aTeJIeM.
YMHOXKEHUE U ACIICHNE 2 YMHOXKEHHUE U ACICHUE 3
CTEIICHEH C CTEIICHEM C
OJIMHAKOBBHIMH OJIMHAKOBBIMH
MOKa3aTeJIsSIMH. MOKa3aTeIIsIMH.
CreneHb ¢ HyJIEBBIM 1 CreneHb ¢ HyJIEBBIM 1
MOKa3aTesIeM. TOKa3aTeJIeM.
CocraBieHue TaOIHIY 1 CocTtaBiieHue TaOJIHII 2
pacnpeneneHui 6e3 pacrpeneneHui 6e3
YHOPSIOYMBAHUS TAHHBIX YHOPSIIOYHNBAHUS JJAHHBIX
OnHouwienbl. Onepannu 8 Onnousnennl. Onepamum | 13
HaJl OJITHOYJICHAMM. HaJl OJTHOYJICHAMM.
[ToHsITHE OJTHOYJICHA. 1 [TonsiTie oHOYIEHA. 2
CraHgapTHBIA BUT CraHaapTHBIN BU]T
OJTHOYJICHA. OJHOYJICHA.
CroXeHre U BBIYUTAHUE | 2 CroxeHre U BBIYUTAHHE | 3
OJTHOYJICHOB. OJHOYJICHOB.
YMHOXEHHE OJTHOUJICHOB. | 2 YMHOXEHHE OJTHOUICHOB. | 3
Bo3BeaeHnue 0IHOUJICHOB Bo3BeneHne oHOUIEHOB
B HATYPAJIbHYIO CTCIICHbD. B HATYPAJIbHYIO CTECIICHb.
Jlenenue ogHOUIeHA HA 1 Jlenenue ogHOUIEHA HA 2
OJTHOYJICH. OJTHOYJICH.
YacroTa pe3ynbTrara. 1 Yacrota pe3ynbrara. 2
Tabnuua pacnpeneneHus Tabnuua pacnpeneneHus
4acToT 4acToT
KoHTposibHas pabota 1 KoHTtposbHas pabota 1
MHoro4jieHbl. 21 MHoro4jeHsbl. 24
Onepanuu Onepanuu Hax
HAa/Jl MHOTOYJIEHAMM. MHOT04JIECHAMH.
OCHOBHBIE TTIOHSITHSL. 1 OCHOBHBIC ITOHSTHS. 2
CroXeHue U BBIYUTAHHE | 2 CrioxeHre U BBIYUTAHHE | 2
MHOTOYJICHOB. MHOTOYJICHOB.
VYMHOXEHHE MHOTOWIeHA | 2 YMHOXKEHHe MHOTOWIeHa | 3
Ha OJHOYJICH. Ha OJHOYJICH.
YMHOXEHHE MHOTOWIeHa | 3 YMHOkeHue MHOTowIeHa | 4
Ha MHOTOYJICH. Ha MHOTOYJIEH.
@opmynbl cokpamiéHHoro | 4 dopMyIbl COKpamEHHOTO | 6
YMHOXEHHUS. YMHOXKEHHUS.
Jlenenne MHOTOWIeHa Ha | 1 Jlenenne MHOTOYJICHA HA | 2
OJHOYJICH. OJHOYJICH.
[IpolieHTHBIE YACTOTHI. 1 [IpolieHTHBIE YaCTOTHI. 2
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Tabnus! pacnpeaeneHus
94acTOT B MPOIEHTAX

Tabnuips! pactpeneneHus
9JacTOT B MPOIICHTAX.

KonTtponwsHas pabora. 1 3auet «JIuneitHas 2
GyHKIHS.
[IpeoOpazoBanue
palMOHAIbHBIX
BBIPOKECHU I
Pa3noxenue 16 Pa3noxenne 28
MHOI'04JI€HOB Ha MHOI04/ICHOB HA
MHOKUTEJIH. MHOKUTEJIN.
Yro Takoe pa3noxKeHue 1 UYTto Takoe pa3ioKeHue 1
MHOTOWICHA Ha MHOTOYWICHA Ha
MHOXHUTEIIN U 3a4e€M OHO MHOXHUTEIIA U 3a9€M OHO
HYKHO. HY’KHO.
Briaecenue o011ero 2 Briaecenue o011ero 3
MHOKHUTEJIS 38 CKOOKH. MHOXKHTEJIS 32 CKOOKH.
Crnioco0 rpynmnupoBKHU. 2 Cnioco6 rpynmnupoBKH. 4
Paznoxenue mHorouneHa | 3 Paznoxenue MHOTOWIEHA | 5
Ha MHOXXHTEIIU C HA MHOXXHUTEIHU C
MOMOIIBI0 POpMYTT MOMOIIEI0 POpMYJT
COKPAIIEHHOTO COKPAILEHHOTO
YMHOKCHHSI. YMHOKCHHSI.
Paznoxenue MmHOTOWICHA | 2 Pa3noxenue MHOrO4IeHa | 5
Ha MHOXXHUTEIN C Ha MHOXXHTEIHN C
MOMOIIbI0 KOMOWHAIIH MOMOIIBI0 KOMOMHAIIHI
Pa3IMYHBIX TPUEMOB. Pa3IUYHBIX TPUEMOB.
['pynnupoBKa JaHHBIX. 2 ['pynnupoBKa JaHHBIX. 2
KonTtponbsHas pabora. 1 KontposnbHas pabora. 1
CoxkparieHue 2 Coxkparenue 3
anredpanyecKux Ipooei. anreOpandecKux JIpoOeH.
ToxnecTna. 1 ToxxnecTna. 1
Dyuknus y = X2, 10 Dynkuus y = X2, 14
dynkms y = X2, 3 dynkims y = X2, 4
['paduueckoe perienue 2 I'paduueckoe pemienne 2
YPaBHEHHU. YPaBHEHU.
Yro o3HaYaeT B 3 Yro o3HauaeT B 5
MaTeMaTHKe 3aIich MaTEeMaTHKE 3aIUCh
y=f(x). y=f(x).
[ pynmupoBka naHHBIX. 1 ['pynnupoBka qaHHBIX 2
KonTtponbsHas padora. 1 KontposnbHas pabora. 1
Cucremsbl AByX 16 Cucremsbl AByX 20
JIMHEHHBbIX YPAaBHEHHUII ¢ JIMHEHHBbIX YPABHEHUH €
JABYMSI llepeMEeHHbIMM. JABYMSI lepeMEHHbIMM.
OCHOBHBIC TTOHSTHS. 2 OCHOBHBIE MTOHSITHSI. 2
Meto1 OJICTAHOBKM. 2 MeTox nOICTaHOBKH. 4
Mertop anreGpanyeckoro | 2 Merton anreOpanyeckoro | 5
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CJIOXKECHHSI. CIIOKECHHSI.

Cucremsl 1ByX 3 Cucremsl AByX 6
JIMHEWHBIX YPaBHEHUH C JIMHEWHBIX YPABHEHUH C
JBYyMsI IEPEMEHHBIMU KaK JIBYMsI IEPEMEHHBIMU KaK
MaTeMaTHYeCKUe MOJICIH MaTeMaTHYeCKHE MOJICTU
pEeaJIbHBIX CUTYallUH. peaJIbHBIX CUTYalUH.
Heuncnosslie psiibl 2 HeuncnoBsie psiibl 2
JAHHBIX. JAHHBIX.

KontponwHas paboTa. 1 KonTtpoarHas paboTa. 1

Conep:xkanue nporpammsbl B 8 kiiacce. (238 yacos)

Biok Ne 1. Anreopandeckue apoou (33 u).

OcHOBHOE CBOMCTBO JIpo0OH, COKpaIlleHue Ipo0ei, TOKIECTBEHHbIE TPeoOpa3oBaHusI.
CrnosxeHue U BBIYUTaHUE ApoOeii ¢ OMHAKOBBIMU 3HaMeHaTeNsiMu. ClioKeHHe U
BBIYMTAHUE JIpoOEH ¢ pa3HbIMU 3HaMeHaTeaMu. [IpaBuino yMHOKEeHUS ApoOe,
BO3BejIeHHE JIpoOeli B crernenb. [IpaBumo nenenus apoodeit. ParronansHoe BeipakeHue,
CJIO’)KEHUE, BEIYMTaHUE, YMHOKEHUE, JCJICHUE pallMOHAIbHBIX pobeil. PanmonansHoe
ypaBHeHue. [IpaBuiio peneHus: paioHaNbHBIX YpaBHEHUN. ONIpeaeIeHUE CTENEHU C
OTpHUILIATETHHBIM IIEJIBIM TIOKa3aTesieM, CBOMCTBa cTeneHu. [lepebop BapraHTOB, epEeBO

BapUAHTOB.

Buok Ne 2. YerbipexyroabHuku (14 ).

MHOroyronbHuKku. BeINMykible W HEBBITYKIBIE MHOTIOYroJbHUKA. CyMma yrJioB
BBIITYKJIOTO ~ MHOroyrojpHuka. [lapamnenorpamm wu  ero cBoiictBa. [lpusHakmu
napaiienorpamma. Ilpu3Haku paBeHcTBa mnapasuienorpaMmoB. Teopema BapunboHa.
Tpaneuus. CpenHsisi nuHug Tpaneuuu. PaBHoOenpeHHass Tpameuuss U €€ CBOMCTBA.
Teopema ®aneca. 3amaun Ha moctpoenue. [IpsMoyronbHUK W ero cBoiicTBa. Pomo,
KBaJpaT MX CBOWCTBa M mnpu3Haku. OceBas M LEHTPAJIbHAS CUMMETPUS, KaK CBOWCTBA

F€OMETPUYECKUX (UTyp.

bnok Ne3. @ynuxuyus y = \x. Ceoiicmea keadpamnozo kopusa (29 u).

MHO»XeCTBO palnMoHanbHbIX uKcen. CpaBHEHHE pAlMOHANBHBIX uMcen. JleMcTBus ¢
panroHanbHbIMU yHcliaMd. KoHeunble W OECKOHEUHbIE JECATHYHbIE MNEPUOJANYECKUE
Opodu, NEpUoA, YHUCTO IepuoauvecKas Apo0b, CMEUIAHHO IepUoanUYecKas apo0b.

[IpencraBienre panyuoHaIbLHOIO YKCIA B BUJE NECATUYHON apoOu. KBaapaTHbie KOPHHU.
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ApudmeTnueckuili KBaJpaTHBIH KOpeHb. JlomycThMble 3HAu€HUsT TEPEMEHHBIX B
BBIPQXKEHUAX, COAEpXKAIIUX apupMeTHUecKue KBaJpaTtHble KOpHU. I[IpeoOpazoBanue
BBIPAXEHNN, COAEP)KAIIMX KBAaJpPAaTHBIE KOPHHU. VpaBHenue x°=a. Haxoxnenue
NpUOIMKEHHBIX 3HAUEHUH KBaIpaTHOI'O KOPHSL.
WppaunoHanbHble ynciaa, 0eCKOHEUHas JeCATUYHAs Henepruoauyeckas Ipo0sb.
Pacno3naBanue nppanmonanpHbIX uyncell. MppannoHanbHble BeIpaxeHus. JlercTBus ¢
VppalroHaIbHBIMU unciaaMu. CBOKCTBA IEHCTBUN ¢ HPPALMOHAIBHBIMHU YACIAMU.
CpaBHEHHE HUPPALMOHATIBHBIX YKCel. MHOXECTBO I€HCTBUTENIBHBIX YHUCET, CPABHEHHE
JEHCTBUTENBHBIX YUCEN, NEHCTBUS Hal AEUCTBUTEIbHBIMU YucaamMu. ['paduk pyHkumu,
CBOICTBa (PYHKIINH.
KBaapaTHblil KOpeHb U3 IPOU3BEACHUS, KBaIpaTHbIA KOPEHB U3 JpOo0H,
BbluKciIeHHE KopHel. [IpeoOpa3oBanre BbIpaXeHH, CoepKaliX ONEepalio U3BJICUEHUS
KBaJPaTHOTO KOPHsI, OCBOOOKIEHUE OT UPPALIMOHAILHOCTH B 3HaMeHaTesne. Moaynb
JIEVUCTBUTEIBHOIO YKCIIa, CBOMCTBA MOIYJIEH, TEOMETPUUECKUN CMBICT MOYJISI.
[TpeoOpa3zoBanue BbIpaXeHH, coepKalux 3HaK Moayis. [Ipocreiine koMmOnHATOpHBIE
3a/1a4N.

Biaok Ned. Ilinomanas (16 1).

[lonsiTve o mIomanu IJIOCKOW (UIypel M €€ CcBoWcTBax. PaBHOBenukue u
paBHOcocTaBHble Qurypel. CBoiictBa momaaeil. M3mepenue mmiomiaaeil. EnuHuiis
u3MepeHus omand. PopMmynsl IUIOMAACH INPAMOYIOJBHHUKA, IapajulesiorpaMma,
TpeyrojibHUKa, Tpaneuuu, ¢opmyna I'epona, QopMyna 1UIOmAAX  BBITYKJIOTO
YeTbIpexyrojibHuKa. Teopema 00 OTHOIIEHHWU IUIOMIAJIEH TPEYroJIbHUKOB, UMEIOIIUX I10
paBHoMy yriry. Teopema [Tudaropa u Teopema obparnas teopeme Iludaropa.

Baok NeS. Kpagparuunas pynkuus. ®yHkuus y =E (29u).

o k .
®dynkuus Y = kx?, ee cBolictea u rpaduk. @yHKIUI y = —, €€ CBOKWCTBA U TpaduK
X

pu pa3nyHbIX 3HaueHud k. 'unep6ona. Ilpencrapnenue 06 acuMnrorax.

[TapannenbHbI IEpeHOC BIpPaBo (BJIEBO), BCIIOMOTATENIbHAsI CHCTEMa KOOPAWHAT,

aNrOpUTM MTOCTPOCHHUS rpaduka byHKIMH
y = f(x + [). INapamnensHblii TIepeHOC BBEepX (BHU3), BCIIOMOTaTelbHas CHCTEMA
KOOPAMHAT, aNrOpUTM MOCTPOCHHUS rpaduka byHKIIIN

y = f(x) + m. [lapamienbHbIil epeHOC BIpaBo (BJIECBO), MapaUIC/IbHBIA MEPEHOC BBEPX
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(BHM3), BCIOMOTaTeIbHasi CUCTEMA KOOPJUHAT, aITOPUTM MOCTPOCHUs rpaduka pyHKIUN
y = f(x + I) + m. CummeTpus, pacTsbkeHue/ckaTie, OTpaskeHue.

®ynkuus Y = ax? + bx + ¢, kpagparuunas QyHKUMs, TpaQUK KBaAPaTHIHON
(yHKIMH, KOOPJAMHATHI BEPIIMHEI IapabOJIb, AITOPUTM ITOCTPOEHHS apaboIbl Y = ax? +
bx +c. [TomoxeHne rpaduka KBaapaTHIHOW (YHKIIMH B 3aBUCUMOCTH OT €€
ko3¢ urmeHToB. Micnonp30Banne CBOMCTB KBAAPATUIHON (PDYHKITUH [Tl pEIICHUS 3a]1a4.

KBanpaTtHoe ypaBHEHHE, HECKOIBKO CITOCOOOB rpauecKoro penieHus ypaBHEHHUS.
Baok Ne6. KBaapatabie ypaBHenus (28 u).

KBagpaTtHoe ypaBHEHHME, NpHUBEIECHHOE KBaJpAaTHOE YpPaBHEHUWE, IIOJHOE
KBaJIpaTHOE ypaBHEHWE, HEIOJHOE KBAaJpPaTHOE YpPaBHEHUE, KOPEHb KBAJAPaTHOIO
YPaBHEHMS, PEIICHUE KBAaAPAaTHOTO YpaBHEHUA. JIMCKPUMUHAHT KBaAPATHOTO YPaBHEHUS,
dopMyna KOpHEW KBaapaTHOro ypaBHeHHA. KoianuecTBO [eHCTBUTENBbHBIX KOpHEM
KBaJIpaTHOTO ypaBHEHUs. PellleHHe KBaJpaTHBIX YpaBHEHUH: TrpadUUecKuil METOoJ
penieHusi, UCHoJib30BaHue (opmMys, pa3joKEHHE HAa MHOXKUTEIU, NOJ00p KOpHEW ¢
UCIIOIb30BaHuEM Teopembl Buera. bukBagparHele ypaBHEHUs. Y paBHEHUS, CBOAUMBIE K
KBaJpaTHBIM W JUHEWHBIM. [IpencraBieHre O pPaBHOCWIBHOCTM HAa MHOXECTBE.
PaBHOCUIIBHBIE TTpeoOpa3oBaHus ypaBHEHUNH. MeToabl paBHOCHIBHBIN IpeoOpa3oBaHui,
METOJI 3aMEHBI TIEPEMEHHOM, rpadudeckuil MeTo. PaloHanbHbIe ypaBHEHUS, AITOPUTM
pEILIEHNs pAllMOHAIIBHOTO YPaBHEHUS, IPOBEPKA KOPHEN YPABHEHHUS, IOCTOPOHHUE KOPHHU.
PanmonanbHbpie ypaBHEHMs, MareMaTU4yecKas MOJEIb PEAJIbHOM CHUTyallMM, DPEIICHUE
3aJa4 Ha COCTaBJIeHME YypaBHeHWW. KBagpaTHOoe ypaBHEHHME C YETHBIM BTOPBIM
koa(pureHToM, ¢Gopmyaa KOpHEW KBAaJpPAaTHOTO YpaBHEHUS C YETHBIM BTOPBIM
koahummentom. KBanpatusiii Tpexwien. Kopau kBaapaTHoro TpexwieHa. Paznokenue
Ha MHOXWTEIM KBaJpaTHOTO TpexwieHa. Teopema Buera, oOpatHas Teopema Buera,
CUMMETPUYECKOE BhIpAKEHUE C IByMs NepeMeHHbIMU. Vcronp30BaHne CBOMCTB QyHKIIUN
IIPY PELICHUM YPaBHEHUM, HCIOJIb30BaHUME TeopeMbl Buera sl ypaBHEHHU CTENCHU
Bbilie 2. Pa3nokeHWe Ha MHOXKUTENM CHOCOOOM BBIIENIEHUS IOJHOrO KBajpara.
HppanuonanpHble ypaBHEHHUs, METOJ BO3BEACHUS B KBajgpaT, INPOBEpKAa KOPHEW,
PaBHOCHUIIbHBIE YpaBHEHUS, PaBHOCHUIIbHBIE npeoOpa3zoBaHus YpaBHEHUS,
HEpaBHOCWJIbHBIE MpeoOpa3oBaHusi ypaBHeHMsA. KBajgpaTHoe ypaBHEHHE C MapaMeTPOM.

Pemienne npocrermmx KBaJApPATHBIX YPAaBHEHHM C IapamMeTrpaMu. PelieHue HEKOTOpBIX
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TUIIOB ypaBHEeHUU 3 U 4 crenenu. IIpocreiiline HppanMoHaIbHbIC YPABHEHUS BH/AA:

f(x)=a; JI(X)=ya(x)Jf@x) =aVf(x)Vg(x) u wux pemenue. Pemenne

UPPALMOHANILHBIX YpaBHEHUM BUaaA L/ f (x) =g(x).

Buiok Ne7. Iloxoonble TpeyroabHuku (19 u).

[Togo6ue TpeyrompankoB. Koaddumment momobus. CBA3bp MEXAy IUIOIMIAISIMH
nonoOHeIXx ¢Guryp. Tpu mnpuszHaka momo0us TpeyrojdbHUKOB. CpeaHsss JIUHUS
TpeyrojibHuKa. CBOWCTBO MenMaH TpeyroiabHuka. CpeaHee NpONOPLHOHATIBHOE.
[IponopioHanbHbIE OTPE3KU B MPSMOYTOJILHOM TpeyroibHuke. M3MepuTenbHble paboThl
Ha MecTHocTH. MeTton momo6usi. Jlenenue orpe3ka B JaHHOM OTHOIIEHWHU. OTHOIIEHHE
miomane nogoOueix ¢uryp. IloHsATHs cHHYca, KOCHMHYCa, TaHT€HCA OCTpPOro yrjia
IIPSIMOYT'OJIBHOTO TPEYTrOJbHUKA. TPUTOHOMETPUYECKUE COOTHOLIEHUS B IIPSIMOYTOJIBHOM
TpeyrojibHuke.  TpuroHomerpumyeckue  QyHknuu  Tynoro  yria.  OCHOBHOE
TPUTOHOMETPUYECKOE TOXKICCTBO. 3HAUCHUS CHHYCAa, KOCUHYCA, TaHreHca yrioB 30°, 45°,
60°, 90°.

Bbaox Ne8. HepaBencrna (24 u).
Yucnosslie HepaBeHCcTBAa. CBONCTBA UUCIIOBBIX HEpaBeHCTB. Bo3pacTatomiast pyHkuus Ha

IPOMEXYTKE, yObIBaroIiast pyHKIMS Ha IPOMEXYTKE, MOHOTOHHAs (QYHKIUS.
HepaBeHcTBa ¢ mepeMeHHOM, pEelICeHHE HEPABEHCTBA C IEPEMEHHON, MHOXKECTBO
pewenun. [Ipencrasienne 0 paBHOCWIBHOCTH HEPABEHCTB. JINHENHOE HEPABEHCTBO U
MHOYECTBA €T0 pelIeHUM. PellieHne INHEMHbIX HepaBeHCTB. JIMHEHOEe HEPAaBEHCTBO C
IapaMeTPOM.

Cucrema JIMHENHBIX HEPABEHCTB, [IEPECECUCHUE PELIEHUI HEPABEHCTB CUCTEMBI.
KBaapaTtHoe HEpaBEHCTBO, 3HAK 00bEIMHEHUSI MHOXECTB, aITOPUTM PELIECHUS
KBaJIpaTHOI'O HEPABEHCTBA: MCIIOJIb30BaHUE CBOMCTB U rpauka KBaAPaTUYHON (PYHKIINH,
METOJ UHTEPBAJIOB. 3allMCh PEIICHUS KBaJIPaTHOTO HEPABEHCTBA.

['padrueckuii MeTo pelieHrs HEPABEHCTB ¢ AByMs lepeMeHHbIMU. [IpubmmkenHoe
3HAYEHUE M0 HEIOCTATKy, NPUOIMKEHHOE 3HaUCHUE TI0 N30BITKY, OKPYTJIEHUE YnCe,
NOTPEIIHOCTD MPUOJIMKEHHUS, AOCOMIOTHASI U OTHOCUTEIIbHAS MOTPELTHOCTH.

CraHnapTHBINA BT TOJIOKUTEIBHOIO YUCIA, TOPSAOK YHCIIA, 3aIIMCh YUCIIA B

CTaHAapTHOH dopme.

Baok Ne9. Okpy:knHoctsb (18 1).
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KacarenbHas u cexymiast Kk okpyxHoctu. Touka kacanus. CBOMCTBO KacaTeJlbHOU U

IIPpU3HAK. HeHTpaJIBHBIG W BIIMCAHHBIC YTIJIBI. TeopeMa O BIIMCAHHOM YTJIC U CIICACTBUA U3

Hee. Teopema 00 oOTpe3kax TEpeceKaromuxcs XopA. Teopema O CBOWMCTBE yria

ouccekTpuchl. CepeIMHHBIN NEepHeHANKYIAp. TeopeMa 0 cepeAMHHOM MEPIEeHIUKYIISIPE.

TeopeMa 0O TOYKC TIICPCCCUCHUA BBICOT TPLCYTOJIbHHKA. Bnoucannas u omnucaHHas

okpyxHocTu. Teopema 00 OKpPY)XHOCTH, BIHCAaHHOW B TpEYrojbHUK. TeopemMa 00

OKPY>XXHOCTH, OIMMCAHHOM OKOJIO TPCYIroJIbHUKA. 3amMeyaTeNbHbIC TOUYKHU TPCYIrOJIbHHUKA.

CBoiicTBa BIMCAHHOI'O U OIIMCAHHOI'O YCTBIPCXYI'OJIbHUKA.

Buok Nel0. O6o6maromee mopropenne (28 u).

JleficTBUA € pallMOHAILHBIMU Apo0siMu. JlelicTBUs ¢ KOpHIMU. Pellienne KBagpaTHbIX U

PallrOHAJIbHBIX ypaBHeHHﬁ. Pemenue 3a/la4 C IIOMOIIbIO KBAJIPATHBIX U pAalMOHAJIbHBIX

ypaBHEHUM. PellieHne HepaBeHCTB.

TemaTn4eckoe INIAHUPOBAHUE 110 MATEMATHKE IJIA 8 ki1acca

74 B HeaeI10, Bcero 2384

Ne HauMeHoBaHue pa3jaesia Bcero
ypoka 4acoB
1-5 IloBTOpEHME 5
Baok Ne 1. Aaredpandeckue 1poou 33
6-8 OCHOBHBIE TOHATHS 3
9-11 | OcHOBHOE CBOMCTBO alreOpandecKon apoou 3
12-15 | CroxeHue ¥ BRIYMTAHUE aaTreOpandecKux apodei ¢ 4
OJIMHAKOBBIMH 3HAMEHATEISIMHU
16-20 | Cnoxenne v BblUMTaHUE alreOpandeckux ApoOei ¢ pa3HbIMU 5
3HaMEHATEISIMH
21 KontponbHas pabora Ne 1 1
22-25 | YMHOXCEHHE U JIeJICHHE anredpandeckux apodeit. Bo3peneHue 4
anredpanyecKoi TpoOdu B CTETICHb
26-29 | [IpeobpazoBanue palliOHATBHBIX BBIPAKEHUN 4
30-32 | IlepBble mpeACTaBlICHUS O PEIICHNN PAlMOHATBHBIX 3
YpaBHEHUI
33-35 | CreneHsb ¢ OTpUIIATEIBHBIM ITOKA3aTEICM 3
36-37 | [lepeGop BapuaHTOB, J€PEBO BAPUAHTOB 2
38 KontponbHas pabota Ne 2 1
baok Ne2.YeTbipexyrojabHUKH 14
39-40 | MHOrOyroJIbHUKH 2
41-46 | [TapannenorpaMm U Tparneuus 6
47-50 | IlpsimoyronapHUK, poMO, KBaApat 4
51 Penrenue 3amau 1
52 Konmponwvnas paboma Ne 3 (Konmponvuwlit cpe3 no meme: 1

«Payuonanvuvie opoouy).
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Baok Ne3. @ynkuus y = \/x. CBoiicTBa KBaApPaTHOIO
KOPHAI.

29

53-55 | ParmmonanpHbIE Unca 3
56-58 | [lonsaTue KBaApaTHOTO KOPHS U3 3
HEOTPULIATETLHOTO YKCIIa
59-61 | MppanuoHayibHBIE YHCIIa 3
62-64 | MHOXECTBO ICUCTBUTEIIBHBIX YHUCETT 3
65-67 | @yHkuus y = +/x, e cBOicTBa U rpaduk 3
68-70 | ColicTBa KBaJpaTHBIX KOpHEH 3
71-74 | [IpeoOpazoBaHKe BBIPAKECHUH, COIEPIKALITUX OTEPAITHIO 4
W3BJICYCHHSI KBAAPATHOTO KOPHS
75 Kontponbnas pabora No 4 1
76-79 | Moaynb 1edCTBUTENBHOTO YKCia, rpaguK GYyHKIUH Y = |X| 4
80-81 | [Ipocreiinme KOMOMHATOPHBIC 3a/1a4H 2
Baok Ned. ILnomann 16
82-83 | [1nmomaas MHOTOYTOJILHUKA 2
84-89 | [momranp maparenorpaMmma, TpeyroabHUKA U TPACITiu 6
90-92 | Teopema [Iudaropa 3
93-95 | Pemenue 3amau 3
96-97 | Konmponvuas paboma Ne 5.
(Yemnuo-nucemennstit 3auem no meme:
«/Ipobno-payuonanvusie evipasricenus. Keaopammnuiii 2
KOpeHb»)
Baox NeS. Kpaaparnunast pynkuus. OyHKuus y =; 29
98-100 | ®ynkumu y = kx?, ee cBoiicTBa M rpaduk 3
101-103 | dyukous y = E, ee CBoiicTBa U rpaduk 3
104-107 | INapannensHbiii iepeHoc rpaduka QyHKIMHU (BIPaBO, BIEBO) 4
108-109 | Koumponsnas pavoma Ne 7. (3auemnasn pavoma 3a 1 2
nozyzooue)
110-112 | [NapasutenbHbI epeHoc rpaduka GyHKINU (BBEPX, BHU3) 3
113-116 | [lapannensHbIil iepeHoc rpaduka GyHKINN 4
117-121 | ®yukuus y = ax® + bx + ¢, ee cBoiicTBa u rpaduk 5
122-123 | I'paduueckoe penieHne KBapaTHbIX YpaBHEHUN 2
124-125 | OpranuzoBaHHbIi niepedop BapuaHToB. [IpocTeiimime 2
BEPOATHOCTHHIE 331a91
126 KontposbHas pabota Ne 6 1
Baok Ne6. KBagpaTrHbie ypaBHeHUsA 28
127-128 | OcHOBHBIE OHATHS 2
129-132 | ®opmyibl KOpHEN KBaIpaTHBIX YPABHEHHM 4
133-135 | PanmoHanpHble ypaBHEHHUS 3
136-139 | PannonanbHble ypaBHEHUS! KaK MaTEMaTUYECKUE MOJICIIN 4
peabHBIX CUTYalMi (TEKCTOBBIE 3a/1a4N)
140-141 | Eme ogna ¢popMynia KOpHeN KBaJAPaTHOTO YPaBHEHUS 2
142-146 | Teopema Buera. Pa3nokeHue KBaipaTHOTO TpexX4ieHa Ha 5

JIMHEMHBIC MHOKHUTEIIN
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147-149 | lepeBo BapuanToB. [IpocTeiiiirie BepOSITHOCTHBIE 3a1a41 3
151-152 | UppainmoHanbHble ypaBHEHHUS 3
153-154 | Koumponvnas paooma Ne 8. (Konmponvnutii cpe3 no meme: 2
«Ksaopammnvie ypasnenusny)
Baok Ne7. Ilogo0HbIE TPEYrobHUKH 19
155-156 | Onpenenenue nNoJ0OHBIX TPEYTOJIBLHUKOB 2
157-161 | Ilpuznaku 1mogoOusi TpeyroJbHUKOB 5
162 KonTponbhas paborta Ne 9 1
163-169 | [Ipumenenue moo0us K JOKA3aTEIbCTBY TEOPEM H PEIICHUIO 7
3a7a4
170-172 | CooTHOILIEHUSI MEXKIY CTOPOHAMHU U yTiaMU MPSIMOYTOJIBHOTO
TPEYroJIbHUKA
173 Kontponbshas pabora Ne 10 1
Baok Ne8. HepaBencTBa 24
174-176 | CBolicTBa YHCIIOBBIX HEPABEHCTB 3
177-179 | UccnenoBanue QyHKIMNA HA MOHOTOHHOCTD 3
180-183 | Pemennie TMHEHHBIX HEPABEHCTB 4
184-187 | Pemenue kBaJipaTHBIX HEPABEHCTB 4
188 KonTtponbshas pabora Ne 11 1
189-191 | [IpubmmxeHHbIC 3HAYEHUS ICHCTBUTEIIBHBIX YUCE, 3
HOTPEIHOCTh MPUOIMKEHUS, TPUOIMKEHUE IO HEAOCTATKy U
U30BITKY
192 CraHJapTHBIMA BUJT YUCIIA 1
193-195 | [Ipocreiimme KOMOMHATOPHBIE U BEPOSITHOCTHBIE 3a1a41 3
196-197 | Koumponvnas paooma Ne 12. (Ycmuo-nucomennslit 3auem
no meme: «Illposepka ymenusa pewriams KeaopamHuoie 5
ypasnenus eviparicenus. Keaopamnwie kopnu. Hepagencmea.
Inowaouy)
Baok Ne9. OkpyxkHOCTD 18
198-200 | KacarenpHasi K OKPY>KHOCTH 3
201-204 | [lenTpasbHbIC U BIIMCAHHBIE YTIIBI 4
205-207 | Yetblpe 3aMeyaTelIbHbIE TOYKH TPEYTOJbHUKA 3
208-211 | BnucanHas ¥ OnucaHHasi OKPY>KHOCTHU 4
212-213 | Pemenue 3amau 2
214-215 | KontponbsHas paborta Ne 13 (3ayer) 2
Bbaok Nel10. O6o61maroniee noBTopeHHe 23
216-234 | Pemenne 3a/1a4 Ha MOBTOPEHUE 19
235-236 | 3auemnasn Kkonmpoavhas padoma 3a 200 2
237-238 | UToroBoe moBTOpeHNe 2
CpaBHuTeJbHBINA aHAJN3 0230BOM IIKOJbLHOM MPOrPaMMbl
U nporpamMmsbI B Jinuee «TexHuueckuin»
10 MaTeMaTHkKe B 8 Kiacce
Ne ba3oBblli ypOBEHB Kon- | YrinyOnéuusiif ypoBeHb Koz-
rnasbl | M3yyaemslii Matepuai BO | M3yyaembiii MaTepuan BO
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4acoB 4acoB
Adaredpanyeckue Ipoomu. 21 | Anredopanyeckue 33
Apoou.
OCHOBHBbI€ MOHSATHS 1 OCHOBHBIE MMOHSTHS 3
OCHOBHOE CBOWMCTBO 2 OCHOBHOE CBOWMCTBO 3
anreOpanyecKkou 1poou anreOpanyeckou 1poou
CrnoxeHue U BBIYUTaHUE 2 CrnoxxeHue U BBIYUTaHUE 4
npo0eit anredpandecKux npo0eit anredpanyecKux
Ipo0el ¢ OIMHAKOBBIMU npobeit
3HAMCHATEIISIMH
CnoxeHue U BbIYUTaHHE 3 CnoxeHue U BRIYUTAaHUE 5
npobeii anredpandecKkux npobeit anredpanyecKkux
Ipo0el ¢ pa3HbIMH Ipo0el ¢ pa3HbIMH
3HAMEHATEeJISIMU 3HAMEHATEeJISIMU
KontponsHas pabota 1 KontponsHas pabota 1
YMHOXEHUE U JIeTIeHNE 2 YMHOXEHUE U JIeTICHNE 4
anredpandeckux JIpooei. anredpandeckux JIpooeH.
Bo3sBenenune anredpandeckoit Bo3Benenue
JIpo0u B CTENEHb anredpanyecKkou 1podu B
CTCTICHB
[IpeoOpa3zoBanue 3 [IpeoOpazoBanue 4
paIMOHAIBHBIX BBIPAKCHUI paIrmoHATBHBIX
BBIPAKEHUN
[lepBbie npeacTaBIeHUs O 2 [lepBbie npeacTaBIeHUs 3
pelIeHUH paluoOHaIbHBIX O pelnieHuu
ypaBHEHUM parMOHAIbHBIX
YpaBHEHUMU
Crenenp ¢ OTpULIATENBHBIM 2 Crenens ¢ 3
IEJIBIM TTOKa3aTeNleM. OTPHUIIATEIBHBIM IIEJTBIM
MOKAa3aTeJIeM.
[Tepebop BapuaHTOB, AEPEBO 2 [TepeGop BapuaHTOB, 2
BapHUAHTOB JIEPEBO BapHAHTOB
KoHnTtposnbHas paborta 1 KoHnTtponbHas paborta 1
®ynknus y = Jx.Cpoiicta | 19 | ®ynkuus y = Jx. 29
KBA/IPATHOI'0 KOPHSI. CBoiicTBa KBaJPaTHOIO
KOPHSI.
ParmmmonaneHbIE UncIIa 2 ParnmmonanesHbIE UncIa 3
[loHATHE KBaIPAaTHOTO KOPHS 2 [loHATHE KBagpaTHOTO 3
U3 HEOTPHUIIATEILHOTO YUCIIA. KOpHS U3
HEOTPHUIIATESITILHOTO
qrcIa.
HppannonanpHbIe Ynciia 1 WppanunonanpHbIe YnCiIa 3
MHOXeCTBO JeUCTBUTEILHBIX 1 MHOXecTBO 3
qucen JIEHCTBUTEILHBIX YUCEI
OyHKIUA Y = Jx , €€ CBOMCTBA 2 OyHKIUA Yy = Jx , €¢ 3
u rpadux CBOICTBA U Tpaduk
CBOMCTBA KBAJIPATHBIX 2 CBOMCTBa KBAJIPATHBIX 3
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KOpHEH KOpHEH
[IpeoOpa3zoBaHue BRIpaKCHHUI, 3 [IpeoOpazoBanue 4
COAEpIKALUX OIEPALUIO BBIPAKECHUU,
U3BJICYCHUSI KBAAPATHOTO COJIEPIKaIINX OTEPaIIIO
KOPHSI. U3BIICYCHHSI KBAAPATHOTO
KOpHSI.
KontponsHas pabota 1 Kontponsnas pabota 1
Monyinb nelcTBUTEILHOTO 3 Monynb 4
qucia JIEUCTBUTENHLHOTO YHCIIA.
Dynxyus y=|X|
[Ipocreiinme KOMOMHATOPHBIE 2 [Ipocreiimme 2
3aJ1a4u KOMOHMHATOPHBIE 33a41
KBagparuunas pyHkumus. 17 | KBaagpaTuuHas 29
OyHKIUS BUAA Y = K bynkuusa. OyHkums
o BHIA Yy = =
X
DyHKIMSA y = KX, ee 2 OyHKIMS y = KX e 3
CBOICTBA U Tpadux CBOMCTBA U rpaduk
OyHKIUA Y = g, €€ CBOMCTBA 2 OyHKIUA Y = r , €€ 3
X
U rpaduk CBOMCTBA U rpaduk
KoHTposibHas pabota 1 KoHTposibHas pabota 1
[TapannenbHbIN NEPEHOC 2 [TapannenbHbIN NEPEHOC 4
rpaduka ¢pyHKIMH (BIIPaBO, rpaduka QyHKIUHN
BJICBO) (BIIpaBo, BIIEBO)
[TapajutenbHBIN ITEPEHOC 1 [TapayutenbHBIN ITEPEHOC 3
rpaduka GyHKIMH (BBEPX, rpaduka QyHKIUHN
BHU3) (BBEpX, BHHU3)
[TapannenbHbIN NEPEHOC 2 [TapannenbHbIN NEPEHOC 4
rpaduka QyHKIUH rpaduka QyHKIUH
Oynkuusa y =ax? +bx +c,ee| 3 | Oynkuusy = ax® + bx + 5
CBOMCTBA U rpaduk C , €€ CBOWCTBA U rpaduk
['paduueckoe perienne 1 ['paduueckoe perienue 2
KBaJIPATHBIX YPAaBHEHUM KBaJIPATHBIX YPAaBHEHUM
Koumponwvnas paooma. 2
(3auemnas pavboma 3a 1
nozyzooue)
Opranu3oBaHHBII Iepedop 2 Opranu3oBaHHBIN 2
BapuaHToB. [Ipocrenmne nepedbop BapUaHTOB.
BEPOATHOCTHBIE 3a1a4U [Ipocrerimmue
BEPOATHOCTHBIE 3aa91
KonTtponbHas pabota 1
KBaaparHbie ypaBHeHUs1 20 | KBaapaTHble 28
YPaBHEHUsI
OCHOBHBI€ TOHSATHS 1 OCHOBHBI€ MOHSTHS 2
@opMyJbl KOpHEN 3 @opMyJibl KOpHEN 4

KBaJpaTHbIX YPaBHEHUN

KBaJPaTHbIX YPaBHEHUN
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PannonanbHble ypaBHEHUS 3 PannonanbHbie 3
ypaBHEHUS
PanmonanbHbie ypaBHEHUS 3 Panmonanenbie 4
KaK MaTEMaTUIECKUE MOJIEIN ypaBHEHUS KaK
peaNbHBIX CUTYaIIUN MaTEeMaTUYECKHE MOJIEITH
(TEeKCTOBBIC 3aa4H) peabHBIX CUTYAIIH
(TEeKCTOBBIC 3aa4H )
Eme onna ¢popmyna kopHei 2 Eme onna ¢popmyna 2
KBaIPaTHOTO ypaBHEHUS KOpHEHN KBaJ[paTHOTO
ypaBHEHUS
Teopema Buera. Paznoxxenue 3 Teopema Buera. 3)
KBaIPATHOTO TPEXWICHA Ha Pasnoxxenune
JMHEHHBIC MHOKUTEIH KBaIPAaTHOTO TPEXUJICHA
Ha JINHEHHBIE
MHOKHUTEIIN
JlepeBo BapUaHTOB. 2 JlepeBo BapUaHTOB. 3
[Ipocrenimme BEpOSATHOCTHBIE [Ipocrerimme
3aJlaumn BEPOSITHOCTHBIE 33]1a4H
KoutposnbHas pabota 1 HppaunonanbHbie 3
ypaBHEHUS
HppanmonaibHble ypaBHEHUS 2 Koumponwvuas paboma. 2
(Konmponwhulit cpe3 no
meme: «Keaopammnuie
YPABHEHUA))
HepaBencTBa 16 | HepaBeHcTBa 24
CBolicTBa YHUCTOBBIX 2 CBoiicTBa YHUCTOBBIX 3
HEPaBEHCTB HEPaBEHCTB
HccnenoBanne QpyHKIui Ha 2 UccnenoBanue GpyHKIui 3
MOHOTOHHOCTh Ha MOHOTOHHOCTh
Pemenne nuHENHBIX 2 Pemenve nuHeNHbBIX 4
HEPABEHCTB HEPABEHCTB
Pemenne kBaapaTHbIX 3 Pemenne kBagpaTHbIX 4
HEPABEHCTB HEPaABEHCTB
KoHnTtposnbHas paborta 1 KoHnTtposnbHas paborta 1
[TpubnuxeHHbIC 3HAYCHUS 2 [TpubnuxeHHbIe 3
JEHCTBUTETHLHBIX YUCEII, 3HAYCHUS
MOTPENTHOCTD MPUOIMKEHUS, JIEHCTBUTEILHBIX YUCEII,
MPUOIMKEHUE TI0 HETOCTATKY MOTPEITHOCTh
U U30BITKY NPUOJSIMKEHUS,
NpUOJIMKEHUE TIO
HEJIOCTATKY U U30BITKY
CraHnapTHBIA BHJT YUCIIA 1 CraHgapTHBIA BHJT YUCIIA 1
[Ipocreiinme KOMOMHATOPHBIE 3 [IpocTreiimme 3
Y BEPOSITHOCTHBIE 3a7[a4H KOMOWHATOpPHBIE U
BEPOSITHOCTHBIE 3a1a4H
Koumponwvnan paboma 2

Ne 12. (Yemmno-
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RUCbMEHHDLIL 3a4em no
meme: «llposepka
YyMeHusn peuiamo
Keaopammbwle ypasHeHUus
8HIPANCEHUAL.
Keaopammuwie kopnu.
Hepaeencmeaa.
Inowaou»)

Coaep:xanue mporpaMmmsbl 110 MaTeMaTHKe B 9 KJacce.
(6 yacoB B Hepaemo, 204 yaca B roj)
Bbiok Nel. IToBTropenue matepuasna 8 kiacca (7 4).
Anrebpanueckue apodu. CBoCTBa KBapaTHOTO KOpHs. KBagpaTHbie U JpoOHO —
palMOHAJIBHBIE YPABHEHHS, PEIICHHE 3a1a4 C IOMOIIBIO ypaBHeHU. DyHKIMN:

KBaJpaTuyHas, y=|X|, y=vx, y=§. YeTblpexXyroJbHUKH, IIOMA1 (GUryp, nogooue

TPEYrOJIbHUKOB.
Biiok Ne2. PannoHnajibHble HEPaBEHCTBA M MX cHCTeMBbI (21 u).
JIuneliHble U KBaJpaTHbIE HEPABEHCTBA (IOBTOpPEHUE). PalioHa bHbIE HEPABEHCTBA.
Merton nnTepBanioB. Penienne cucteM HEpaBEHCTB € OJHON EPEMEHHOM: JINHEWHBIX,
KBaJIpaTHBIX, APOOHO-PALlMOHANIBHBIX, UPPALIMOHAIBHBIX. MHOKECTBA U ONEpalliy Haj
HUMHU. CHCTEMBI HEPABEHCTB.
BiokNe3. Bekropsl. MeTon koopaunat (18 ).

[Tonsitue Bexropa. CinokeHHE M BBIYMTAHUE BEKTOPOB. YMHOXXEHHE BEKTOpa Ha
YHUCJO, KOJUIMHEAPHbIE BEKTOPbI, BEKTOPHBINA 0a3uC, pa3joKeHUE BEKTOpa Mo 0a3HCHBIM
BEKTOpaM. EIMHCTBEHHOCTh pa3yioKeHHsI BEKTOPOB MO 0a3uCy, CKaJIIPHOE MPOU3BEICHUE
U €ro CBOWCTBA, UCTOJIb30BaHKNE BEKTOPOB B (pusuke. Koopaunars! BekTopa. [IpocTeitmue
3a/layu B KoopAuHaTax. JleneHue oTpe3ka B JaHHOM OoTHOUIeHUWU. KoopauHatel cepeanHbl
OTpE3Ka, PACCTOSHUE MEKIY TOUKAMHU. YPABHEHUE OKPYKHOCTH M MPSMOM.

baok Ned. Cucremsl ypapHuenuii (20 u).

OcCHOBHBIE MOHSATHUS, CBS3aHHBIE C CUCTEMAMH YPABHEHUN M HEPABEHCTB C JIBYMs

nepemeHHbIMU. HepaBeHCTBO ¢ JByMs mepeMeHHbIMU. lIpencraBieHune o pemeHun

JMHEHHOr0 HEpaBeHCTBA C JByMsl IiepeMeHHbIMH. ['paduueckas wuHTepnperanus
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HEPAaBEHCTBA C JBYMsI MepeMeHHbIMU. ['padudeckuii METO perieHnsi CUCTEM HEPAaBEHCTB
C IByMs TIEPEMEHHBIMH.

Buok Ne5. YucioBsle pynkuuu (32 4).
Onpenenenue unciioBoit pyHkuuu. HezaBucumas nepemeHHas. 3aBucuMas nepeMeHHasl.
Oo6nacts onpenenenus pynkunu. EcrecTBeHHas o0nacTh onpeneneHus QyHKINN.
Oo6nacTh 3HaUeHUN (QYHKITUH.
CrniocoObI 3aanust GyHKIMY (aHATUTUHYECKUH, TpadUuecKuil, TaOIMYHbBIN, CIIOBECHBIN ).
CpoiicTBa QyHKIMI (MOHOTOHHOCTh, OTPAaHUYEHHOCTbD, IEPHUOJUIHOCTD, BHITYKJIOCTD,
HauOoJbIlIee M HANMEHBIIIee 3HAUCHHUS, HEPEPBIBHOCTH). MccnenoBanue Gpyukuuii: y=C,

y=kx+m, y=kx?, y=Ix|, y=vx, y=, y= ax? +bx + c.

YeTHble ¥ HEYETHBIE PYHKIMU. AITOPUTM HCCIEAOBAHNS (QYHKIMU HA YETHOCTb.

['paduku yeTHOM U HeueTHOU PpyHKUMM. MccnenoBanue pyHkiuu no ee rpaduky.
CreneHHass (QyHKUMS C HaTypajJbHbIM IOKa3aTejleM, €€ CBOWCTBA M rpaduk.

Kyb6uueckas nmapabosa, CBOMCTBa.

CreneHHast pyHKIMS C OTPULATEIBHBIM LIEJIBIM MIOKA3aTeIEM, €€ CBOMCTBA U rpaduK.

CreneHnp c palroHalIbHBIM NOKa3aTesneM. [IpeobpazoBanus cTeneHel ¢ paluoHaIbHBIM

noka3zareneM. Kopau n —x creneneii. [IpeoOpa3zoBaHue BbIpakeHUH, COAEPKAIIUX KOPHU

N —x creneHel. OyHKIUA y = /%, €€ CBOWCTBA U TpaduK.

Baok Ne6. CooTHOLIEHHSI MEKAY CTOPOHAMU M YIJIAMH TPEYroJbHUKA.
CxansipHoe npousBeqeHne BeKTOpoB (12 4).
Cunyc, xocunyc, Ttamrenc yrma 0% 300  45°60° 90°180°. OcHoBHOe
TPUTOHOMETPHUUYECKOE TOXKIECTBO. DPOPMYJIIbI BEIUUCIECHNS KOOPAUHAT TOUKH.
CooTHOWIEHUS MEXIAYy CTOPOHAMHM M yrjaMu TpeyroyibHHKa. TeopemMa O IIIOMAaU
TpeyroyibHUKa. TeopeMbl CHHYCOB U KOCUHYCOB. PelieHne TpeyrojibHUKOB. Boruncnenue
YTJIOB.

Buiok Ne7. Ilporpeccun (23 ).
YucnoBas mocnenoBaTenbHOCTh. CrocoObl 3aaHusi YHUCIIOBBIX MOCIEAOBATEIHLHOCTEH
(aHATUTUYECKUI, CJIOBECHBIH, PEKYPPEHTHBIN). CaoiicTBa YU CIIOBBIX
nocienoBatenbHocTel. [IpumMepsl. beckoneuHble mocienoBaTeabHOCTH. ApudmeTnieckas
nporpeccus u ee csorctsa. dopmyia N — ro wieHa. Popmyisia CyMMbl WIEHOB KOHEYHON

apupMeTHYeCKOil mporpeccuu. XapakTepucTUYeCKOe CBOMCTRO.
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['eomeTrpuueckass mporpeccusi. CyMMUpOBaHHE TMEPBBIX WIEHOB apu(PMETHUYECKON W
reoMeTpudeckon mnporpeccuid. Cxopsmasicss reoMmerpuueckas mnporpeccus. Cymma
CXOISIICHCS TEOMETPUUYECKOM Tporpeccun. [apmonnueckuii psan. PacxomumocTsb
rapMoHu4eckoro psana. ®opmymna N — ro uwieHa. @opMmyna CyMMbl YWIECHOB KOHEYHOMN
r€OMETPUYECKON IPOTpecCUm. XapaKTEPUCTHIECKOE CBOMCTBO.
Baok Ne8. [lnnna okpyxuoctu. [lnomaas kpyra (13 u).
[IpaBriIbHBIE MHOTOYTOJBHUKU. OmnpeneneHne U ero cBoictBa. GopMyibl BBIUHUCICHUS
YTJIOB, IUIOLIAX, CTOPOHBI IPABUIIBHOIO MHOTOYI'OJIBHUKA M PaJnyCa BIIMCAHHOTO B HETO
Y OIMCAHHOT'O OKOJIO HETO OKPYKHOCTH.
JInuHa OKpY»XHOCTH, JJIMHA AYTHM OKpYKHOCTH. [lnmomans kpyra, miomaias KpyroBoro
CEKTOpa, KPyrOBOTO CETMEHTA.
Baok Ne9. dsiemeHTHI KOMOMHATOPUKH, CTATUCTUKH U TEOPUH BEPOSTHOCTEN.
OcHoBHBbIE MeTO/bI pemenns 3aga4 (23 u).
KomMbOunartopusie 3anauu. [IpaBuno ymHoxenus. @akropuain. [lepectaHoBku. OCHOBHbBIE
HNOHATHUA MaTeMaTHuecKoM cratuctukd. Croynduartble M KpPYroBble AHArpaMMbl,
U3BJIICUEHUE HYXHOW wuH(popmanuu. JluarpaMMbl pacceuBaHUS. ['pynminpoBka
uHpopManmu. OOumwmii psn naHHelX. KpaTHOCTH BapuaHThl u3MepeHHs. TabnuuHoe
npexacraBieHue uHpopmanuu. Yacrota BapuaHThl. ['paduueckoe mpeacTaBlieHHE
uHpopmaruu. [lomuron  pacnpeneneHuss  JnaHHbIX.  ['mcrorpamma.  Yucrnosbie
XapaKTePUCTHKU JTaHHBIX U3MEpeHHs (pa3Max, MoJia, CpeiHee 3HaUCHUE).
BepositHOCTB. Y cnoBHast BEposITHOCTh. DopMyJia MOJHOW BEPOSATHOCTH.
Buok Nel0. Apu:kenus (10 u).
[lonaTtne ABMXKECHHS, OTOOpaKCHHE IIOCKOCTH Ha cebs. [lapamienbHpli TepeHOC U
noBopoT. lleHTpanbHas u oceBag cummerpus. ['omorerus. Kommosuuus JBUXKEHHI.
['eomeTpuyeckue mnpeoOpa3oBaHUs KaK CpEACTBO JOKa3aTeNIbCTBA YTBEPKIACHUN U
pelIeHus 3a1ay.
Biiok Nell. HavanbHble cBeieHusi crepeomerpun (8 ).
Akcuomsl crepeomerpun. [IoHATHE MHOTOIpAaHHHUKA. DJIEMEHTHl MHOTOIPAHHUKOB.
Ha3BaHus MHOTOIpaHHUKOB C Pa3HBIM IOJIOKEHHEM M KOJIMYECTBOM rpaHel. llepBuunbie
IpeCTaBICHUs O MHUpaMuAax, Napajvlefenunenax, npusmax, chepe, mape, HUIMHIPE,

KOHyCe, MX JJeMEeHTaXx M mpocTeilmmx cBoMcTBax. I[IpeacraBinenne o0 oObeMe
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MIPOCTPAHCTBEHHON (PUTYPHI U €r0 CBOWCTBax. M3Mepenue o0beMa. EnuHuibpl n3amMepeHus
00BbEMOB.
IIpu3ma. [Inpamuna.
Tena Bpamenus. [loHATHE KOHMYECKON U HWIMHAPUYECKON moBepxHocTen. [lonsTue
cdepsl U mapa.
Baok Nel2. IMoBTopenue. Pemenne 3agau (17 u).

UYucnoBble BblpakeHus. AnreOpanmdeckue BblpakeHHs. DyHKIMM U Tpadukwy.
YpaBHeHUsT U CUCTEMbl ypaBHeHUU. HepaBeHCTBa M CUCTEMbl HEPaBEHCTB. 3ajayd Ha
COCTaBJICHHE YypAaBHECHHMM WM CHUCTEM YpaBHEHUM. PelieHne TEKCTOBBIX —3a1a4
apupmeTnyeckuM U anreOpamdyeckuM crocobamu. Hcmosnb3oBaHue TaONUI, CXEM,

‘-IGpTG)KGfI, APYyrux CpeacTB IIPCACTABICHUS JAHHBIX ITPH PCIICHUHN 3a1a4H.
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TemMaTnuyeckoe IJIAHMPOBAHME

Mo MaTeMaTHuKe 11 9 kjaacca (6 yacoB B Heaeto, 204 yaca - roja)

HaumenoBanue pasaeia Beero
Ne ypoka 4acoB
1-7 Baok Ne 1. IToBropenue marepuaJa 8 kiacca
Baok Ne 2. PanmoHajibHbIe HEPABEHCTBA M UX CHCTEMBI 21
8-10 JIuHeliHble U KBaJpATHbIE HEPABEHCTBA 3
11-16 | PaunoHanbHEIE HEPABEHCTBA 6
17-20 MHoOxecTBa U onepanuu HaJ HUMU 4
21-26 CucTeMbl pallMOHAIBHBIX HEPABCHCTB 6
Konmponvnaa paooma Ne 1(Konmponwhutii cpe3 no meme: 5
27-28 «Payuonanvnvle nepagencmea)
Baok Ne 3. BekTopbl. MeToa KOOPAHHAT 18
29-30 | Ilonstue BekTOpa 2
Crno’keHre W BRIYUTAaHUE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha 3
31-33 YUCJIIO
34-36 IIprMeHeHrne BEKTOPOB K PEHICHUIO 3a]1a4 3
37-38 Koopaunate! BekTopa 2
39-40 I[Tpocrelimue 3a1a4n B KOOPAUHATAX 2
41-43 YpaBHEHUE OKPYKHOCTH U NPSIMOM 3
44-45 Pemenue 3amau 2
46 Kontposnbnas pabora Ne 2 1
Biiok Ne 4. CucremMbl ypaBHeHMii 20
47-52 OCHOBHBIC MTOHITHUSA 6
53-59 | Meroap! penienns cucTeM ypaBHEHHH 7
60 KonrponbHas pabora Ne 3 1
Cucrembl ypaBHECHUH KaK MAaTEMaTHYECKUE MOJICTTH PEaTbHBIX 5
61-66 cUTyalui (TEKCTOBBIE 3a]1a4H)
Baok Ne 5. UnciioBble pyHKIIUM 32
Onpenenenue yucaoBoit GpyHkuu. O01acTh onpenesIeHUs
67-71 bynkiuu. O61acTh 3HaUCHUN QYHKIIUU >
72 KontposnbHas pabora Ne 4 1
73-75 Crioco0b! 3aaaus QyHKIUK 3
76-80 CpoiicTBa (QyHKIUH 5
81-83 YeTHbIE M HEYETHBIE (DYHKIMN 3
84 KonTtposawrnas paborta Ne 5 1
85-88 Oynkmmu y = X", NeN, ux cBoicTBa U rpa@uku 4
89-92 Oynkiuu y = X", NeN, ux cBoiicTBa u rpaduxku 4
93-96 Oyukuus y =3/, ee cBoiicTBa u rpaduk 4
Koumponvunas paboma Ne 6 (/[uaznocmuueckasn paooma 6
97-98 ¢opme OI'3) 2
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Baox Neé6.

CooTHOLIEHHE MeKIy CTOPOHAMM U YIJIaMH TPeyroJbHUKA.

CxkansipHoe npousBe/ieHHEe BEKTOPOB 12
99-101 | CuHyc, KOCHUHYC, TAHT€HC U KOTAaHT€HC YyIJia 3
102-105 | CooTHoOIIEHUE MEKTY CTOPOHAMH U yTIaMH TPEYroJbHUKA 4
106-107 | CkansipHO€ MPOU3BEJEHUE BEKTOPOB 2
108-109 | Pemenue 3agau 2
110 Kontponbnas pabora Ne 7 1
Bsiok Ne 7. Ilporpeccun 23
111-116 | YucnoBble mOCiIeI0BATEIFHOCTH 6
117-123 | Apudmernyeckas Mporpeccus 7
124-131 | I'eomeTpuuecKas IpOrpeccHs 8
132-133 | KonTponpHas padota No 8 2
Bbuiok Ne 8. JliMHA OKPYKHOCTH M IUIOIIA/Ib KPYyra 13
134-137 | IlpaBuiibHBIE MHOTOYTOJIBHUKU 4
138-141 | JInuHa OKPYXHOCTH M ILJIOMIA]Ib KpyTa 4
142-144 | Pemenue 3amau 3
Konmponvnas paboma Ne 9 (/luacnocmuueckas paooma 6
145-146 | popme OI'3). 2
Baok Ne9. JsiemeHTsI KOMﬁI/IHaTopI/IISI/I, CTATHUCTHKH U TEOPHUH 23
BEPOSITHOCTEI
147-152 | KomOuHaTOpHBIE 330241 6
153-157 | Crarucruxa - au3aiin mHpOpPMAIN 5
158-164 | IIpocreiinme BepOATHOCTHBIE 3a1a9H 7
165-168 | DkcnepumeHTanbHBIE JAHHBIE M BEPOSITHOCTH COOBITHI 4
169 KonTponbnas pabota Ne 10 1
Baok Nel(. [IBuxeHus 10
170-172 | IloHaTtue ABUKEHUS 3
173-175 | IlapamienbHbIi IEPEHOC U TOBOPOT 3
176 Pemenue 3amau 1
KonTtponrhas padorta Ne 11
177 1
Konmponsnas paboma Ne 12 (Jluaznocmuueckas paboma 6
178-179 | gpopme OI'3). 2
Bbaok Nell. HauasibHble CBeIeHUS] U3 CTEPEeOMETPHH 8
180-183 | MHororpanHuKu 4
184-187 | Tena u NOBEpPXHOCTH BpAILICHUS 4
baok Nel2. Tlosropenne. Pemenue 3agaq 17

Bcero 204 yaca
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CpaBHHUTe/IbHBIH aHAJIN3 0230B0i IKOJIbHOH IPOrPaMMBbI

U nporpamMmsl B jnnee « TexHu4eckuin»
o MaTeMaTHKe B 9 KJacce

ba3oBbIi1 ypoBeHb Kon-Bo wacoB | YrimyOnéHHbIi Kon-Bo gacos
N3yuaembrit YPOBEHb
Marepuall N3yuyaemblit
MaTepuan
PanunoHaJbLHEIE 14 21
HepaBeHCTBA M UX
CHCTEMbI
JluneitHbie u 2 JluneitHbie 3
KBaJIpaTHbIE KBaJIpaTHbIC
HEPABCHCTBA HEPABCHCTBA
PanmonansHble 4 PanmonansHble 6
HEPABCHCTBA HEPABCHCTBA
MHoxecTBa u 3 MHoxecTBa u 4
oTiepaIuy HaJl HUMU oTiepaIuy HaJl HUMU
Cucremsl 4 Cucremsl 6
paIMOHAITLHBIX paroHaTBHBIX
HEPABEHCTB HEPABEHCTB
Kontposnbnas pabota 1 Koumponvnasn 2
paboma
(Konmponwvnuwtii cpe3
no meme:
«Payuonanvnule
HepageHcmaeay
Cucrembl 18 20
YPaBHEHHUil
OCHOBHBIE TTOHATHUSI 5 OCHOBHBIE TTOHSITHS, 6
CBSI3aHHBIE C
CUCTEMaMH JIBYX
YpaBHEHUH C IBYMS
MIEPEMECHHBIMU
MeTtosl penieHus 6 MeTtob1 pernieHus 7
CHUCTEM ypaBHEHUI CHUCTEM ypaBHEHUM:
METO/T TIOJICTAHOBKH,
METO/T
anreOpanvyeckoro
CJIOJKEHUS, Memoo
68e0€eHUsL HOBbIX
nepemMeHHbIX,
epagpuueckuil memoo
KonrtposnbHas padora 1 KonrposnbHas pabora 1
CucreMbl ypaBHEHUN 6 Cucrembl ypaBHEHUI 6
KaK MaTeMaTH4eCKHe KaK MaTeMaTH4YeCKHe
MOJICJTH PeaTbHBIX MOJICJTH peaTbHBIX
CUTYalHI CUTYalHi
YucsioBbie 24 YucsioBbie 32
(GyHKuMH GyHxunn
Ornpenenenue 4 Omnpenenenue 5

YHUCIOBOH (DYHKIIMH.
Obnactb
oTpeieeHus
byakuun. O01acTh

YHUCIOBOM (DyHKIIHMH.
O6nactp
olpeieNeHus
byakuun. O61acTh
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3HaYeHUH QYHKIUU

3HAYeHUN QYHKIUU

KoHnTtposbHas pabota 1 KontposbHas padota 1
CriocoOwbI 3a1aHus 2 CriocoOsI 3a1anust 3
byHKIUA byHKIUHA
CpoiicTBa (pyHKIMH 3) CBoiicTBa pyHKIUH S)
YeTHble U HEYETHBIE 2 YeTHbIe U HEYETHBIE 3
byHKIIUN byHKIIMU
KoHnTtposbHas pabota 1 KontposbHas padota 1
Oyukiun y = x", 2 Oyukiun y = x", 4
neN, ux cBolicTBa u neN, ux cBolicTBa u
rpaduKku rpaduku
Oyukipn y = X", 3 Oynkipn y = X", 4
neN, ux colicTBa u neN, ux cBolicTBa u
rpaduku rpaduKu
®dyukuus y =3/, ee 3 dynkuus y =3/x, ee 4
CBOMCTBA U Irpaduk CBOMCTBA U rpaduk
1 Konumponvnas 2

paboma(

Jluaznocmuueckan

paboma 6 popme
KonTponbHas pabora orj)
IIporpeccun 14 IIporpeccun 23
Yucnossle 3 UYucnosbie 6
MOCIIE0BATEIHbHOCTH MOCIIE0BATEIHLHOCTH
Apudpmernueckas 5 Apudmernueckas
nporpeccust nporpeccust 7
I'eomerpuyeckas 5 I'eomerpuyeckas
nporpeccust nporpeccust 8
KonrtponbHas pabora 1 KonrponsHas pabora 2
DJ1eMeHThI 20 DJ1eMeHThI 23
KOMOHMHATOPHKH, KOMOHWHATOPHKH,
CTATUCTHKH H CTATHCTHKHU U
Teopuu TeOpuH
BEpPOSITHOCTEM BEpPOSATHOCTEM
KomOuHnaTtopHsle 5 KomOunaTtopHsle 6
3a1a9n 3a7a9u
CrarucTtuka — 5 Crarucruka — 5
JU3aitH nHGOpMAaITII J3aitH nHGOpMAaII
[Tpocreitmne 5 ITpocreitmne 7
BEPOSTHOCTHBIE BEPOSTHOCTHBIC
3a/1a4mn 3a/1aun
OKCcrepuMeHTaJIbHbIE 4 OKcrnepuMeHTaIbHbIE 4
TaHHBIE U JTaHHBIE U
BEPOSTHOCTH BEPOSTHOCTH
COOBITHIA COOBITHIA
Konmponvnas 1 Konmponvnas 1
paboma paboma
O6o0maroniee 12 O6o0maroniee 17
NMOBTOpPEHHE NMOBTOpPEHHE
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