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IosicHuTeNLHAA 3aNIUCKA

AnanTtupoBaHHas OCHOBHas o00IIe0Opa3oBaTebHAS MPOTrpaMMa OCHOBHOTO OOIIETro
oOpa3oBaHusi s OOy4amOIIUXCs C HapyIIEHUSIMH OINOPHO-ABHraTeJIbHOrO  amrmapara
npeicTaBisier co0oil aganTHpPOBAaHHBIA BapuUaHT OCHOBHOW 00pa30BaTENbHOM IMPOrpaMMBbI
OCHOBHOT'O 00111eTr0 00pa3oBaHMs. AJanTanys IporpaMMBbl MPEAIONATraeT BBEJICHHUE TPOrPaMMBbI
KOPPEKIIMOHHON pPa0bOThl, OPUEHTUPOBAHHOW HAa YJOBIETBOPEHHE OCOOBIX 00pa30BaTENbHBIX
notpedHocTeit oOyuatommxcst ¢ HOHAA u nmoanepxky B ocBoennn AOOIT OOO, tpeboBanuii k
pe3yJbTaTaM OCBOSHHS MPOTPaMMBbl KOPPEKLIMOHHOW paboThl U ycnoBusiM peanuzanun AOOIT
000. Obs3arenbHBIMHA yCIOBUAMHU pealin3aluu rnporpammsl ooydaronmxcs ¢ HOJIA sinsercs
MICHXOJIOTO-TIeIarOTUYECKOE COMPOBOXKIEHNE 00yUaroIerocs, CoriacoBaHHas padoTa yduTenei
CO crienuanucTamMu (y4uTeIeM-I0TOIeIOM, TICHXOJIOTOM, COLIMAIIbHBIM
MIE/1aroroM),peagn3yoIMH IPOrpaMMy KOPPEKIIMOHHOM padoThI.

Ilcuxonozo-nedazocuueckasn xapakmepucmuxka ooyyarowuxcsa no eapuarnmy 0.1.

Breibop Bapmanta mporpammbl 6.1. ompexpensercs o0coObIMH 00pa30BaTEIbHBIMU
norpedbnoctsimu (OOII) obOyuaromuxcs ¢ HOJIA, xotopble, B MEpBYIO Oudepelb, CBA3aHBI C
IPOSIBJICHUSIMH MOTOPHOTO JAe(puIUTa. DTH HAPYUICHUS BIUSAIOT HA CIEIU(PHUKY MOCTPOCHUS
y4eOHOro mpoiiecca, B TOM YHUCJIE€ U Ha OCOOCHHOCTH CTPYKTYpUPOBAaHUS U COJEp>KaHUs
o0Opa3oBaHusl.

[lo Bapuanty 6.1. pexkomMeHIOBaHO oOOydeHHE OOYYalOIIMXCA C JBUTATEIbHBIMU
HApyIICHWSIMA Pa3HOM CTENEHW BBIPAKEHHOCTH (OT JIETKHX [0 TSDKENbIX HapyUICHUH
JBUTATENBHBIX (DYHKUWN), UMEIOIIMX HOPMajlbHOE MHTEIEKTyalbHOE pPa3BUTHE. Y HUX MOTYT
BBISBIISITBCSL  HEJOCTaTKM YCTHOM pedyd: OT JIETKMX [0 BBIPOKEHHBIX HapyIICHUN
3BYKOIIPOM3HOIICHHs. Y  OOy4aromuxcs 9TOM  Tpymnmbl  OTCYTCTBYIOT — BBIPA)KCHHBIE
COITyTCTBYIOIIIME HAPYIICHUS 3PCHUS U CITyXa.

OcoOenHocTr y4eOHO-TI03HABATENbHOM AesTenbHocTH oOyuatonuxces ¢ HOJA Ha stamne
00y4YeHHs Ha YpOBHE OCHOBHOTO OOIIETO 00pa30BaHHUs MOTYT MPOSIBIISATHCS B BU/I€ CHUKCHHOM
paboToCOCOOHOCTH, €€ MEPIATENILHOTO XapaKkTepa U aCTEHUYECKUX MPOSIBICHUH.

Toxazamenu pazsumus, braconpusmuvie 05t 00yueHusi no eapuaumy 06.1.:

- HOPMAaJIbHOE MHTEJUICKTYaIbHOE Pa3BUTHE;

- OTCYTCTBHUE BBIPAKCHHBIX COMYTCTBYIOIINX HApYyIICHUN (3pEeHUs, CIyXa);

- chopmupoBaHHbIC Oa30BbIE HABBIKA CaMOOOCITYKUBAHUS,

- CHOCOOHOCTH K Pa3IMYHBIM MAaHUMTYJISIHSM XOTS ObI OTHOM PYKOIA;

- pasBuTas peub (ycTHask W/UIHM MUCbMEHHAs).

Ocobvie obpazosamenvhvie nompedHoCcmu 00yyawWuxcs, Komopsle oceaugarom gapuanm 0.1.,
OTIPENIENAIOTCS UMEIOIIMMUCS ABUTATETbHBIMU HAPYIICHUSIMA U BITUSIIOT HA JIOTUKY TIOCTPOCHUS
yuebHoro npouecca. OHM HaXOAAT CBOE OTPAXKEHHUE B CTPYKTYPE U CO/IEpKaHMH 00pa30BaHusl.

Oco0ble 0OpazoBaTebHbIC TOTPEOHOCTH O0YJAIOIINXCS 110 BapuaHTy 6.1.:

- UCTIOJIB30BaHUE  CHENHAIBHBIX CPEICTB  00ydeHHUs (CIenuann3upOBaHHBIX
KOMITBIOTEPHBIX M ACCHCTHUBHBIX TEXHOJOTHUH TPH HATUYHHA HAPYIICHUS MaHHUITYJISATHBHBIX
(bYHKIUI, TOTIOCOBBIX CHHTE3aTOPOB PEUH MPH BBIPAKEHHBIX HAPYIICHUAX YCTHOW peun);

— MaKCcHUMalbHasi MHIMBUyaIu3alus mporecca 00y4eHus;

- peanu3alys nporpaMMbl KOPPEKIIMOHHON pabOThI IICUXO0JI0ra, JOronea, IoMoIb
THIOTOpA MJIM ACCHCTEHTA MPH HEOOXOIUMOCTH;

- peanmm3anysi  (U3MYECKOTO  BOCIUTAHHMSA 1O  TporpaMMe  «AJanTHBHAs
GU3KyIBTYpay;

- oOecrieyeHne 0COOOH  NPOCTPAHCTBEHHOW W BPEMEHHOW  OpraHM3aluu
oOpa3zoBaTenbHOW Cpeapl B JIIO00OM 00pa3oBaTeNbHOM OpraHM3aluu, Tae OOyJaroTCs
obyuaromuecs c HOJIA;



- co3manue 6e30aphepHOlt cpenbl, 00ecredeHrne HHANBUAYAIBHO aJaTHPOBAHHBIM
paboyuM MECTOM IpU HEOOXOTUMOCTH.
[IpumepHas aganTupoBaHHasi OCHOBHas oOpa3oBaTeNbHasi MPOrpaMMa OCHOBHOIO OOIEro
obpazoBanus oOyuatommxcs ¢ HOA (BapuanT 6.1.) comepkaTeIbHO COBMAIAET ¢ MPUMEPHOIN
OCHOBHOM 00pa3oBaTebHON MpOrpaMMoil OCHOBHOro oOmiero oOpa3oBaHus. Bapuwant 6.1.
peanu3yercss B T€ K€ CpPOKH, YTO M MpOorpaMma OCHOBHOTO OOIIEro OOpa3oBaHHS IS
HOPMATUBHBIX 00yYaIOIUXCs, B TECUEHUE 5-TH JIET.

HopmaTuBHbBIE JOKYMEHTBI

Pabouas nporpamma coctaBjieHa Ha OCHOBE CIIEAYIOIIUX HOPMATUBHBIX IOKYMEHTOB:

1.IlpumepHO#l amanTUpOBAaHHONH OCHOBHOH 00pa30BaTENBbHON MPOrpaMMBbl OCHOBHOTO
o0miero oopazoBanus 00ydaroIUXCs ¢ HAPYIIEHUSIMU OMOPHO-ABUTAaTEIBHOIO amnmnapara (gaiee
— Ilporpamma, ITAOOII OOO HOJ/IA) pa3paboraHa Ha OCHOBE ®denepanbHOTro
roCy/IapCTBEHHOr0 O00pa30BaTENBLHOTO CTaHAapTa OCHOBHOro oOmiero obpazoBanust (IIpuxas
Munnpocsemienusi Poccun ot 31.05.2021 1. No 287, 3apeructpupoBaH MHHHCTEPCTBOM
toctuiuu Poccuiickoit denepanuu 05.07.2021 r., per. nHomep — 64101) (maee — ®I'OC O00),
[IpumepHOil OCHOBHOM 0Opa3oBaTeNbHON MPOrpPaMMbl OCHOBHOTO 0OIIEero o0pa3oBaHUs
(omobpena pemenuem OYMO ot 18.03.2022 r.) (manee — IIOOIT OOO), Ilpumepnoit
nporpaMmsl Bociutanus (ogodpena pemenuem @YMO ot 02.06.2020 1.).

2.@enepanpHOro 3akoHa ot 29.12.2012r. Ne 273 - @3 "O06 obpazoBanuu B Poccuiickoii
®denepanun";

3.ITpukaz Munobpuayku Poccuu ot 17.12.2010 N 1897"006 yTBepkaeHun
(benepanbHOro rocyJapCTBEHHOT0 00pa30BaTEIbHOIO CTaH1apTa OCHOBHOT'O OOIIET0
obpazoBanus" (pexn. ot 31.12.2015);

4.IIpumepHas ocHOBHast 00pa3oBaTesibHas IporpaMmMa OCHOBHOT'O 0011ero 00pa3oBaHus
5.06pa3oBarenbHON MporpaMMel 1kossl OOO0;

6.I'paduka pacnpenenenus yueOHOro U KaHUKYJISIPHOTO BPEMEHU Ha yueOHBIH rof;
7.®enepanbHOrO NepeyHsi y4yeOHMKOB, PEKOMEH/JIOBAaHHBIX (JIOMYLIEHHBIX) K
HCTOJIb30BAHUIO B 00pa30BaTeIbHOM MPOILIECCE;

8.Yuebnoro mmana MbBOY COIII Ne 10;

9.[Tonoxenust o paboueit mporpamme.

Anrebpa dABIsSeTCSs OJHHUM U3 ONOPHBIX KypCOB OCHOBHOTO OOIIETo
oOpa3oBaHus: OHA 00ECIIEYMBAET U3yUEHUE JIPYTUX JUCIUIUIMH, KAK €CTECTBEHHO-
HAyYHOTO, TaK W TyMaHUTAPHOTO IMKIOB, €€ OCBOEGHHE HEOOXOAMMO st
IPOAODKEHUs 00pa30BaHUs U B MTOBCEIHEBHOM KU3HU. Pa3BuTue y o0ydarommxcs
HAyYHBIX TPEACTABICHUNH O MPOUCXOKACHUM U CYHIHOCTH anreOpanyecKux
abcTpakiuii, cnoco0e OTpaKeHHUsI MaTEMAaTUYECKON HAyKOM SIBJIEHUI U MPOIECCOB
B MPUPOJEC W OOIIECTBE, PO MaTEeMaTHUYECKOTO MOCIMPOBAHHUS B HAYYHOM
MO3HAHUH U B MIPAKTHKE CITOCOOCTBYET (POPMHUPOBAHUIO HAYTHOTO MUPOBO33PEHUS
Y Ka4eCTB MBIILJICHUS, HEOOXOIMMBIX AJIsl aalTallid B COBPEMEHHOM IIU(GPOBOM
obmectBe. M3ydyenme anreOpbl oOecrieuymBaeT pa3BUTHE YMEHUS HaOJIIOJaTh,
CpaBHMBaTh, HAaXOAWUTh 3aKOHOMEPHOCTH, TpPEOyeT KPUTUYHOCTH MBIIICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBAaTH CBOW JCHCTBHSI W BBIBOJBI,
dbopmynupoBath yrBepxkaeHUs. OCBOECHUE Kypca aireOpbl 00ecreuynBaeT pa3BUTHE
JIOTHYECKOr0 MBIIUICHUSI OO0YyYarolMXCcs: OHM HCIHOJB3YIOT JAEIyKTUBHBIE U



UHAYKTUBHBIE PAaCCyXJIeHUs, 0000IIeHIEe U KOHKPETU3ALNI0, a0CTparupoBaHue u
ananoruto. OOydyeHme  anrebpe  mpeamoyiaraeT  3HAYMTEIBHBIH  00BEM
CaMOCTOSITENIFHOM ~ JICATEIBHOCTH  OOYYaroMIMXCs, TO3TOMY CaMOCTOSITENIbHOE
pelieHue 3a1a4 SBISIETCS peaiu3aluen 1esTeIbHOCTHOTO MPUHIIKIIA 00yUYEHUSI.

B crpykType mnporpammbl y4deOHOro kypca «Anredpa» Ajii OCHOBHOTO
o011ero o0pa3oBaHus OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKUE
JuHUM: «Hucna ¥ BBIUKCIEHUS», «ANTreOpanyecKue BhIPAKEHUS», «YpaBHEHUS U
HepaBeHCTBa», «Dyukiun». Kaxmas w3 3THUX coJepKaTelbHO-METOIMYECKHX
JMHUN pa3BUBAETCS HA MPOTSKEHUU TPEX JIET U3YUEHUS Kypca, B3aUMOACHCTBYs €
JpYrUMU ero JuHusMd. B Xxoje wu3ydeHus y4eOHOro kKypca oOydaromumcs
INPUXOAUTCS JOTUYECKH PACCYKIaTh, MUCIOJIb30BAaTh TEOPETHKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M ¢ 3TUM B mporpaMMy y4eOHOTro Kypca «Amredpa» BKIIOUYEHBI
HEKOTOpPBIE OCHOBBI JIOTMKH, IPEACTABICHHBIE BO BCEX OCHOBHBIX pa3zeiiax
MaTEMaTHYECKOro 00pa30oBaHMs U CIIOCOOCTBYIOIINE OBJIAJIEHUIO 00y4alOIIMMUCS
OCHOB  YHUBEPCAJIBHOIO  MareMaTthdeckoro s3bika. CoaepkaTelbHOH |
CTPYKTYPHOM OCOOEHHOCTBIO Yy4eOHOro Kypca «AuredOpa» SBISETCS €ro
WHTETPUPOBAHHBIN XapaKTED.

Conepxxanne mnuHUM «Yuciia W BBIYMCICHHSD) CIYKUT OCHOBOM JUIS
JaIbHENIIET0 U3yYeHUs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO y OOYyYaroOLIUXCs
JIOTUYECKOTO MBIIIIEHUS, POPMUPOBAHUIO YMEHUS MOJIb30BATHCS aJITOPUTMaMHU, a
TaK)X€ IPHUOOPETEHHIO MPAKTHUECKUX HABBIKOB, HEOOXOAMUMBIX JIJISl IOBCEIHEBHOM
XKU3HU. Pa3BuTHE NMOHATHA O YMCIIE HA YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHuUs
CBSI3aHO C PAalMOHAJIBHBIMM M HPPALUOHAIBHBIMH YHCIaMH, (HOPMHPOBAHHEM
MPEACTABICHUN O JACHCTBUTEIBHOM YHCIIE. 3aBEpPUICHWE OCBOCHHSI YHCIIOBOM
JIMHUU OTHECEHO K CpeIHEMY 00111eMy 00pa30BaHUIO.

CopeprkaHue AByX anreOpandeckux JMHUN — « AredpandecKue BhIPaKEeHUsD»
U «YpaBHEHUS] U HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO y OOYUAIOIIUXCS
MaTeMaTHUYeCKOro amnmnapara, HeoOXOAMMOIo JUIsl pelIeHHs 3ajad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M MPAKTUKO-OPUEHTHPOBAHHBIX 3adady. Ha ypoBHe
OCHOBHOIO 001iero oOpa3oBaHUsl Y4YeOHBIM MaTepuan TPYyNIUPYyeTcs BOKPYT
palMOHANIBHBIX BhIpaKeHUI. AnreOpa 1eMOHCTPUPYET 3HaUYEHUE MAaTEMaTUKU KaK
A3bIKa I TOCTPOCHHSI MaTEMaTHYECKUX MOJIENEH, OIHMCAHMUS NPOLECCOB M
SBJIEHUN peadbHOro Mupa. B 3amaunm oOydeHust anreOpe BXOASAT TaKkxKe
JanbHeillee pa3BUTHE AJTOPUTMUYECKOTO MBIIUICHUA, HE00XO0AUMOro, B
YaCTHOCTH, JJII OCBOCHHMS Kypca UH(GOpPMATHKW, M OBJAJCHUE HaBbIKAMU
JNeAyKTUBHBIX paccyxaenuil. [IpeoGpa3zoBanne cUMBOJIBHBIX (OPM CIIOCOOCTBYET
pa3BUTHIO BOOOpaKEHUs, CIOCOOHOCTEN K MaTeMaTHYECKOMY TBOPYECTBY.

Conepxanue QpyHKIMOHANIbHO-Tpa(UUECKON JIMHUU HAIEJICHO Ha MOJy4YeHUe
oOy4JaronMMHCs 3HAaHUN O (PYHKUIMSIX KaK BaKHEHIeW MaTeMaTUYeCKON MOJIENH



JUTSI OTTMCAHUS M UCCIEAOBAHMS PA3HOOOPA3HBIX MPOIIECCOB U SBJICHUN B MPUPOIE
u obmectBe. M3yuenne marepuana CIOCOOCTBYET PA3BUTHUIO y OOYYAIOIIUXCS
YMEHUS UCTIOIh30BaTh PA3IMYHBIC BHIPA3UTEIIBHBIC CPEICTBA S3bIKA MATEMATUKHA —
CJIIOBECHbIE, CHUMBOJMYECKHE, Tpaduueckre, BHOCUT BKJIaJ B (opMupoBaHHe
MPEAICTABICHUM O POJIM MaTEeMaTUKU B PA3BUTHH [IUBUIN3ALIMU U KYJIbTYPHI.

CornacHo yueOHOMYy IIaHy B 7-9 kjaccax wu3ydaeTcsi y4eOHBIA Kypc
«Anrebpa», KOTOPBHIM BKIIOYACT CIACAYIOIINE OCHOBHBIC pa3/eiibl COICPIKAHMS:
«Yucna u BBIUMCICHUS», «ANTeOpanyecKue BBIPAKEHUSN», «YPaBHEHUS W
HEpaBEHCTBA», « DyHKIIHI.

Ha uzydenue yyebHoro kypca «Anredpa» orBoautcs 306 yacos: B 7 kiacce
— 102 ygaca (3 ygaca B Hemeno), B 8 kimacce — 102 ygaca (3 yaca B HeAemno), B 9
kiacce — 136 yacos (4 yaca B HEZIEIIO). s obecricueHUs peanu3anuu
TpeboBannii A®I'OC ocHOBHOTO 00mIero 00pa3oBaHUs ydamuMHCS 9 Kiacca,
OBJIaJICHUE TPOrpaMMoOi yueOHOro kypca «BeposTHOCTP M CTaTUCTHKa», B
y4eOHbIl  Kypc  «Aurebpa»  100aBI€HO  BEPOATHOCTHO-CTATUCTHUYECKOE
colep)kaHWe, TMpeaycMaTpuBaroiee K  M3YYCHUIO B HACTOSIIMH |
MPEIIECTBYIONIME TOAbl OOy4eHUs, JJIsl 4ero J00aBjeH OJUH 4Yac B y4eOHBIN
TUTaH.



COJAEPKAHUE OBYUYEHUA

Conep:kanue yueoHoro npeamera (7-9 kiacc)

Yucaa

PartmonanesHbie ynciaa. MHOXECTBO pallMOHAIBHBIX uyncesl. CpaBHEHHE pallMOHAJIbHBIX YHUCEN.
JelictBua Cc panuoHanbHbIMH uyKciamu. [IpencraBieHue palMOHAIBHOTO YHUCIA JECATUYHOU
npoOpro. HppanwonaneHble uyucna. [loHsATHE wWppanmoHAIbHOrO 4uHcla. Pacno3HaBaHme

UppaluoHaIbHBIX uucen. [IpuMepsl nokazarenscTB B anredpe. MppanuoHanbHOCTh 4Hca \/E .
IIpumenenue B reoMerpuu. CpaBHEHHE UPPALMOHAIBHBIX YKCesl. MHOXECTBO JEHCTBUTEIBHBIX
YUCEIL.

JJIeMEeHTBI TEOPUH MHOKECTB U MATEMATHYEeCKOM JIOTHKH

[TonsiTue mMHOXecTBa. DieMeHThl MHOXkecTBa. [logmHoxecTBo. [lepeceuenue u oObeaMHEHNE
MHOKeCTB. OTHOILIEHHE MPUHAIICKHOCTH, BKIoYeHHs. Ilycroe, koHeuHoe, OecKOHEUHOE
MHOXecTBO. OTHOIIEHWE MPHUHAIICSKHOCTH, BKIIOYCHHS, paBeHCTBa. CrocoObl 3amaHus
MHOxkecTB. Kpyru Ditnepa.

Onpenenenne. YTBepkaeHus. JlokazaTenbCTBO, JA0Ka3aTeIbCTBO OT MpOTUBHOrO. Teopema,
oOpartHast nanHoii. [Ipumer u KoHTpriprMep. ICTUHHOCTD U JIOKHOCTDH BhICKa3bIBaHUS. CIIOXKHbBIC
U NpOCThi€ BbICKa3biBaHUA.Onepalunuy HaJ BBICKA3bIBAHUSIMH C HCIIOJIB30BAHUEM JIOTMUECKUX
CBSI30K: U, WJIH, HE.

ToxknecTBeHHbIE IPe0OPa30BaAHUA

Yucnoble 1 OyKBEHHbIE BbIpaKEeHUs. BhIpaxeHue ¢ nepeMeHHOo. 3HaueHne BhIPAKCHHUS.
Lensie BoipaxkeHusi. CTeneHb ¢ HaTypaJbHBIM TOKaszarelieM U ee cBoicTBa. [IpeobpasoBaHust
BBIPKEHMI, COAEPKALUX CTENEHU C HATYpalbHbIM I10KA3aTEIEM.

OpHowieH, MHOrowieH. JlecTBUS C OAHOWIEHAMU M MHOTOWIEHaMU (CJIOYKEHUE, BHIYMTAHUE,
yMHOXKeHue). DopMyJIbl COKPALIEHHOTO YMHOXEHHS: Pa3HOCTh KBaJpaToB, KBaApaT CyYMMbI U
pasHoctu. Pa3noskeHne MHOTOWIEHa HA MHOYKUTEIIH: BBIHECEHUE OOIIEro MHOKHTEIS 32 CKOOKH,
IpyNIHAPOBKA, IPUMEHEHUE (POPMYJI COKPAIIEHHOT'O YMHOKEHHS.

Llenbie BbIpakeHus. Keadpammuvliti mpexuneH, pasiodxiceHue KeaopamHoco mpexuieHd Ha
MHOdCUmMENU.

HpoOHo-paninoHaIbHbIE BBIPAKEHUS

Crenenb ¢ nenbiM nokasareneM. [IpeoOpa3oBanue qpoOHO-TMHEWHBIX BBIPAKEHHIM: CIIOKEHHE,
YMHOXXEHHE, JIeJIeHue. Aneebpauyeckas 0poobs. /Jonycmumole 3HAYEHUs NEPEMEHHbIX 8 OPOOHO-
payuonanvhvlx  evipadicenusax.  Coxkpawenue — ancebpauveckux — Opobdeu.  Ilpusedenue
aneebpauyeckux opoobeii k obwemy 3Hamenamenio. [leticmsus ¢ aneebpauyeckumu OpooOsmu:
Cll0diCeHUe, 8bIYUMAHUe, YMHOJICEHUe, OelleHUe, 8036e0eHUe 8 CINEeNeHb.

IIpeobpazosanue gvipasiceHull, cOOePHCAUUX 3HAK MOOYIIA.

KBagpatHsle kopHu. Apupmernueckuil KBajpaTHbI KopeHb. lIpeoOpa3oBaHue BBIpaKEHMIH,
CoJIepKalliX KBaJpaTHbIE KOPHU: YMHOXKEHHE, JICJIEHNE, BBIHECEHUE MHOMKUTEINS U3-T10J] 3HAKa
KODHSI, BHeceHue MHOMCUMeNs 0O 3HAK KOPHSL.

YpaBHeHusI U HepaBeHCTBA

PaBencrBa. Uncnosoe paBeHcTBO. CBOMCTBA YMCIIOBBIX PABEHCTB. PAaBEHCTBO C IEPEMEHHOM.
Vpauenus. Ilonstue ypaBHeHHs W KOpHS ypaBHeHus. lIpencraBieHue o paBHOCHUIBHOCTHU
ypaBHeHH. O0aacTh onpeaeneHus ypaBHeHus (001aCTh TOMYCTUMbIX 3HAUE€HHUH epeMeHHON ).
JIuneliHoe ypaBHEHHE M ero KOpHH. PemeHne JMHEWHBIX ypaBHEHUM. JIuHelHOE ypaBHEHUE C
napaMmerpoM. KonnuecTBo KOpHEH IMHEHHOIO ypaBHEHUS.

Cucrtembl ypaBHEHMI. YpaBHEHUE C JIByMs IEpEeMEHHbIMH. JIMHEIHOE ypaBHEHHE C ABYyMS
nepeMeHHbIMH. [Ipsmas kak rpadudeckas WHTEpHIpeTals JUHEHHOrO YpaBHEHUS C ABYMsI
MePEMEHHBIMH.

IlonsiTHE cucTeMbl ypaBHEHUM. PellleHne cucTeMbl ypaBHEHUN.



MeToapl perieHus: CUCTEM JTUHEHHBIX YPaBHEHHM C IBYMS TIEPEMEHHBIMU: TPadUISCKUl METO/I,
METO/1 CIIOKEHHSI, METO/]I TTOICTAHOBKHU.

KBanpatHoe ypaBHeHue u ero kopHH. KBanapatHele ypaBHeHUs. HemonHble KBaapaTHbIE
ypaBHeHUs. JIMCKpUMMHAHT KBaApaTHOro ypaBHeHHsd. DopMmyiia KOpPHEW KBaJpaTHOIO
ypaBHeHUsA. Teopema Buema. Teopema, obpammuas meopeme Buema. Pemenue KBaapaTHBIX
YpaBHEHMIA: HCIONb30BaHUE (OPMYIBI Ui HAXOXKICHHUS KOpPHEH, epaguueckuti memoo
peulenus, pasiodceHue Ha MHoNcumenu, noobop KopHell ¢ UCNnoIb308anuem meopemsvl Buema.
Konuuecmeo kopheli keaopamnozo ypasHeHUs 6 3A6UCUMOCMU OM €20 OUCKPUMUHAHMA.
bukseadpamuvie ypasnenus. Ypasnenus, ceooumvie K aunelunviM u kéaopamusvim. Keaopamuuvle
VPAasHeHUsl ¢ napamempom.

HpoOHo-paninoHaabHbIe ypaBHEHUs. PemieHwe mpocTermmx IpoOHO-TMHEHHBIX YpaBHCHHM.
Pewenue 0pooHo-payuonanbHbix ypagHeHui.

Memoobl pewienusi ypaneHuul: Memoobl PAGHOCUNbHBIX NPeoObpaA308aHUll, Memoo 3dMeHbl
nepemeHnol, epaguyeckuii memoo. Hcnonvzosanue ceolicme yHKYull npu peutenuu YpagHeHull.

IIpocmeriwue uppayuonanvuvie ypasnenus éuoa | f (x =a, \/f (x) = \/g (x) .

Ypasuenus suoa x'=a. Vpaenenus 6 yenvix uucnax.

CucreMbl ypaBHeHHA. YpaBHEHHE C JBYyMs MepeMeHHbIMU. PannoHanbHOE ypaBHEHHE C IBYMS
NepeMEHHBIMA. METO/IbI pelIeHus] CHCTEM PAllMOHANBHBIX YPaBHEHUH C IByMsI MIE€PEMEHHBIMU:
epaghuueckuti memoo, Memoo CILOHCeHUsl, METOJl TIOJCTAHOBKH, Memoo 66e0eHUs HOBbIX
nepemMeHHbIX.

Cucmembl TUHEUHbIX YPABHEHULL C NAPAMEMPOM.

Cucmemvl payuoHAIbHBIX YPAGHEHUI C NAPAMEMPOM.

HepaBenctBa. UwucnoBeie HepaBeHcTBAa. (CBOHCTBa YHCIOBBIX HepaBeHCTB. lIpoBepka
CHpaBEITNBOCTH HEPABEHCTB TPH 33/IaHHBIX 3HAYCHHUSAX ITEPEMEHHBIX.

HepaBenctBo ¢ mepemenHoi. CTporue M HecTporue HepaBeHCTBa. Obnacmb onpedeneHus
Hepagencmaa (061acmob 0ONYCMUMbIX 3HAYEHUL NePeMeHHOLL).

Pemenne NMHEWHBIX HEpaBEHCTB. Keadpamuoe HepaseHcmeo u e2o0 peutenus. Pewenue
K8AOPAMHBIX HEPABEHCME. UCNONIb308AHUE CEOUICME U 2pahuKa KeaopamudHou yHKyuu, mMemoo
UHMeEPBAanos. 3anucs peuletus KeaopamHo20 HepaseHCmaa.

Pewenue yenvix u 0pooHo-payuonanbHvlx HEPaseHcme MemooomM UHMeEPBAlos.

CucTteMbl HEpaBEHCTB € BYMs NepeMeHHbIMU. 300paxkeHne peieHns CuCTeMbl HEPaBeHCTB Ha
KOOPAWHATHOH MJIOCKOCTHU. 3alHCh PEIICHUS CUCTEMBI HEPABEHCTB.

DOyHKIUH

[Tonstue pynkuuu. JlekapToBbl KOOPAMHATHI HA MIOCKOCTH. DopMUpOBaHME MPENCTAaBICHUN O
METanpeMETHOM TIOHATUU «KOOpAUHATBHD). CrnocoObl 3amaHusi (YHKIHA: aHATUTUYECKUH,
rpaduueckuii, Tabauunbiil. ['padux ¢ynxuuu. [Ipumepsl QyHKIUH, Mony4aeMbIX B Ipoliecce
UCCIIEIOBaHMS Pa3IMYHbBIX PeaTbHbBIX MPOIECCOB U PELIeHU 3aa4. 3HaueHUe (PyHKIIUH B TOUKE.
CpoiictBa (QyHKUUH: 001acTh ONPENENICHUs, MHOKECTBO 3HAUEHUM, HYJIH, MPOMEXYTKHU
BO3pacTaHus W yObIBaHHS, HauOomblllee U HaUMeHbIee 3HaueHus. McciaenoBanue QyHKIMH 110
ee rpaduky. HenpepbiBHOCTh hyHKIIMU. KycouHO 3a1aHHbIE QYHKIIUH.

Jluneiinas ¢pynkuus. CBoiicTBa U rpaduk TuHEHHON QyHKIUHN. YTI0BOH K03 DUIIMEHT MPSIMOI.
Pacnionoxxenue rpaduka TuHEHHON (QYHKIIMHA B 3aBUCUMOCTH OT €€ YIJI0BOro KO3 dUIUEeHTA U
cBoOOAHOTO wieHa. HaxoocoeHue kod¢hhuyuenmos nunetinot GyHKyuu no 3a0aHHbIM YCI08UAM:
NPOXodHCcOeHUue NPAMOLL Yepe3 08e MOUKU C 3A0AHHbIMU KOOPOUHAMAMU, NPOXOHCOEHUE NPAMOU
yepe3 OAHHYI0 MOUKY U NAPATLIeNbHOU OAHHOU NPSAMO.

KBagpatnunas ¢ynknus. ['paduk kBaapatnuHoit dyHkumu (mapaboina). Ilocmpoenue epaguxa
K8AOPaAMu4HoU QyHKYUU no mouKkam.

IIpeobpazosanue cpagurxa Qynkyuu y = f(X) 0ra nocmpoenus cpaguxoé @ynkyuii euoa

y =af (kx+b)+c-



KBagpatnunas ¢ynkmus. CpoiictBa u  Tpaduk kBampaTuyHou ¢yHKuuu (mapadosia).
Ilocmpoenue epaghuxa keadpamuunoil ¢ynkyuu no mouxkam. Haxoxnenue Hysel KBaapaTHIHON
GYHKIUW, MHOJMCECmBa 3HAYEHUU, NPOMENCYMKO8 3HAKONOCMOSHCMEA, NPOMEINCYMKO8

MOHOMOHHOCMU.

OGpaTHas nponopunuoHanbHOCTh. CBOMCTBA QYHKIMHU y = 5 I'unepOomna.
X

I'papurku ¢pynkyui. Ilpeobpazosanue epagura pyukyuu y = f(X) 014 nocmpoenus epaguros
@ynryuii 6uda y = af (kx + b)+c Apaguru @ynkyuii y = a+xL+b’ y =%, y=|x-
Onpenenenne 4ucioBoil (GyHKIuU, 00JacTh ompeaencHus, o0JacTb 3HAUYCHUN (DYyHKLIHUU.
Crnioco6s1 3aanus Gynkiun. CoiicTBa ¢pyHKmiA. YeTHbIE U HEYETHBIE (DYHKIIHH.

Tpaduru gynkyuii y = Yx Yy = x™, ¥y = x™™ u ux ceoticmea.

IlocaenoBaTesibHOCTH M mporpeccuu. YucioBas mocieaoBaTelbHOCTh. [IpuMepsl YMCIOBBIX
NOCJIEeI0BaTENbHOCTEH. beCKOHEUHBIE TIOCIeI0BATENbHOCTU. AprudMeTHIECKas IPOTPECCUsi U ee
cBoiictBa. ['eomeTrpuueckas nporpeccus. Popmyna obwe2o uieHa u cymmvl N Nepevix 4ieHOo8
apugmemuueckoii u ceomempuieckoli npoepeccuil. Cxo0auascs 2eomMempuseckas NPoepeccusl.
BeposiTHOCTD M CTATHCTUKA

[IpencraBineHne NaHHBIX B BUJE TaOiul, auarpamm, rpadukoB. 3amojiHeHuE TalOJul,
YTEHHUE U MOCTPOCHHUE AUArpaMM (CTONOMKOBBIX (CTONOYATHIX) M KPYTOBBIX). UTeHue rpaduxon
peanpHBIX TporeccoB. M3BiedeHne mHGOpMANMU W3 AUWATPAMM M TaOJIUI, MCIIOJB30BAaHUE H
UHTEPIIPETAINS TAaHHBIX.

OmnwucarenbHasi CTAaTUCTHKA: CpelHee apuMeTHIecKoe, MeIrana, pa3Max, HaubobIee u
HauMEHbIIIee 3HaYeHHs] Ha0opa YUCIIOBBIX JTaHHBIX. [I[puMepsl ciydaiiHON H3MEHYUBOCTH.

Ciy4aifHblil KCIIEpUMEHT (OMBIT) U cllydaitHoe coOwiTHe. BepositHocTh M yacToTa. Posb
MaJIOBEPOATHBIX M MPAKTHUYECKU JOCTOBEPHBIX COOBITHI B mpupoje u B obmiectBe. MoHeTa U
UTpasibHasi KOCTh B TEOPHH BEPOSTHOCTEH.

I'pad, BepmunHa, pedbpo. Ctenenp BepunHbl. Yncno pédep U cyMMapHasi CTEIIeHb BEPILIUH.
[IpencraBnenne o ceszHoctu rpada. llenu u nuuxnsl. [lytu B rpadax. O6xoxn rpada (3iaepos
nyTh). [IpencraBnenue o6 opueHTHpoBaHHOM rpade. Perenne 3amad ¢ momoribo rpados.

MHOXeCTBO, 3JEMEHT MHOXECTBAa, IOAMHOXECTBO. Omepanu Haj MHOXECTBAMH:
o0bennHEeHUe, TepecedyeHue, gononHeHue. CBoiicTBa omepanuil  HaJl MHOXKECTBAMU:
MEPEMECTUTENIFHOE, COYETATeNbHOE, paclpelelIuTeNbHoe, BKIIOUeHHs. Vlcromp3oBaHue
rpauyecKoro npeacTaBIeHUsI MHOXKECTB JJIsl ONMMCAHUS pealbHBIX MPOIIECCOB U SBICHUH, MPU
peIIeHNH 3a/1a4.

W3mepenune paccemBaHusi MaHHBIX. Jlucmepcus M CTaHIApPTHOE OTKJIOHEHHE YHCIOBBIX
HabopoB. JlnarpaMma paccenuBaHuUs.

DOnemMeHTapHble COOBITUSL ciydaiiHoro ombiTa. CiywaiiHele coObITHS. BepositHocTH
coObITHii. OMBITEI C PaBHOBO3MOXKHBIMHU JJIEMEHTApHBIMU COOBITHSAMH. CryuyailHbI BBIOOP.
CBsi3b ME@XIy MaJlOBEPOSATHBIMA M TPAKTUYECKH JIOCTOBEPHBIMH COOBITHSMH B TPUPOJE,
00I11eCTBE U HayKe.

HepeBo. CBoiicTBa 1epeBhEB: €AMHCTBEHHOCTh MyTH, CYIIECTBOBAaHNE BUCSYEH BEpPIIMHEI,
CBSI3b MEXKJy YHCIIOM BepIIMH W yuciaoM pédep. IlpaBuno ymuoxkenus. Pemenue 3amau c
MOMOIIBIO TpadoB.

[TpotuBononoxusle coObiTus. Juarpamma Oiinepa. OObenIuHEHME M TepeceyeHHe
coObiTuii. HecoBmecTtHble coObiTHs. ®opmyna cloXeHHs  BEpOSTHOCTEH. Y cloBHas
BeposATHOCTb. [IpaBuio ymuHoxxenus. HezaBucumsie coobitus. IlpencraBienue sxcrepumMenTa B
BHJIE JiepeBa. PelieHne 3a1a4 Ha HaXOXKJIEHUE BEPOSITHOCTEN C MOMOIIBIO JIEpEBa CIYy4ailHOTO
DKCIIEPUMEHTA, IUarpaMm Diinepa.

[TepectanoBku u ¢akrtopuan. Couetanus W 4ucio coderanuii. TpeyrompHUK [lackais.
Pemrenue 3a1a4 ¢ UCMOIb30BaHUEM KOMOMHATOPHKH.



['eomerpuueckast BeposTHOCTh. CitydaiiHBI BBIOOp TOYKH M3 (DPUTYPHI HA TUIOCKOCTH, U3
OTpe3Ka U U3 JYTH OKPY>KHOCTH.

Ucnpitanue. Yenex u Heynava. Cepus UCIBITaHUN J10 TiepBOro ycnexa. Cepust HCTIbITaHHM
bepnysuu. BeposiTHOoCTH coObITHI B cepuu ucnbiTaHui bepHyiu.

CrnyualiHas BelMYMHA W paclpe/esieHne BeposiTHocTed. MaremaTHueckoe OXHJIaHuEe U
mucriepcus. [lpuMepbl MareMaTn4eckoro OXKUAaHUS KaK TEOPETUYECKOrO CPEAHEro 3HAYCHUs
BEJIMUYMHBI. MaTeMaTnyeckoe OKUIaHUe U TUCIIePCUs CIydYallHOM BEIHMUMHBI «UUCIIO YCIEXOB B
CepUH UCIBITAaHUN bepHymum.

[TonsiTue o 3akoHe OONBIIKX yucell. M3MepeHne BeposTHOCTEN ¢ MOMOIIBI0 4acToT. Pob
U 3HaUCHHE 3aKOHA OOJBIINX YHCEN B IPUPOJIE U OOIIECTBE.

Pelnenne TeKCcTOBBIX 32124

3amaun Ha Bce apupMeTHYecKHe IeWCTBUS. PelieHne TEeKCTOBBIX 33134 apH(PMETHYECKUM
crocoboM. Mcnonp3oBanue TabIMI, CXeM, YepTexkel, IPYyruxX CPeICTB MPeICTaBICHHsS TaHHBIX
IPY PEUICHUU 3a/1a4H.

3amaun Ha JBIMJKEHUE, pabOTy W TMOKYNKH. AHAIW3 BO3MOXHBIX CUTYallUd B3aWMHOTO
pacroyiokeHus: 00BEKTOB MPHU UX JABMKEHHH, COOTHOLICHHUS 00ObEMOB BBITIOJIHAEMBIX Pa0OT MPH
COBMECTHOH pabore.

3amaum Ha 4YacTH, JOJIH, NMPOLEHTHI. Pemenne 3aqad Ha HAXOXKACHUE YaCTH YMCIIA U YHCTa 110
ero vactu. Pemienue 3a7a4 Ha MpoOIeHTHI U 1onu. [I[puMeHeHne nponopuuii Mpyu perieHny 3aaadq.
Jlormueckue 3anaun. Pemenue normueckux 3anad. Pewenue no2uueckux 3a0ay ¢ NOMOWBIO
epaghos, mabnuy.

OCHOBHBIE METOJBI PEIICHHs] TEKCTOBBIX 3a7ay: apupMETHUYECKH, anreOpandeckuid, mepedop
BapHaHTOB. [lepsuunvie npedcmagienus 0 Opyeux Memooax peueHus 3a0ay (ceomempuieckue u
epaguueckue memooni).

HcTopust MaTeMaTHKH

Bosnuknoeenue mamemamuku Kak Hayku, smanel ee passumus. OcHosHble pazoenbl
Mamemamuxu. Bvidaowuecs mamemamuky u ux 6K1ao 6 pazeumue HayKu.

3apooicoenue ancebpul 6 neopax apugpmemuru. An-Xopezmu. Podcoenue 6yKeeHHOU CUMBOIUKUL.
Tlosenenue memooa KoOopoOuHam, NO380AANULE20 NEPeBOOUNmb 2eomMempuieckue 00beKmvl Ha
a3k aneedpul. llosenenue epaghuxos ¢ynkyui. P. [exapm, [lpumepvi paziuunwvix cucmem
KOOpOUHAam.

3aoaua Jleonapoo Iluszanckoco (®Pubonauuu) o kpoaukax, yucia Pubonayuu. 3aoaya o
waxmamuou 0ocke.

Tughazop u eco wixkona. Apxumed. 3onomoe ceueHue.

beckoneunocmo mmnoowcecmea npocmuix uucen. Yucna u onunvl ompeskos. Payuonanvueie yucaa.
Tlompebrnocms 68 UppayUOHAILHBIX YUCTAX.

Il. ®epma, @. Buem, P. Jexapm. Hcmopus eonpoca o Haxoxcoenuu @Gopmyn KopHel
aneebpauveckux ypasHenuti cmenenel, oonvuiux yemoipex. H. Tapmanvs, /c. Kapoano, H.X.
Abenv, D. I'anya.

Cxooumocmsb 2eomempuieckoll npozpeccul.

Hcmoxu meopuu eepossmuocmeti: cmpaxogoe oeno, azapmuvie uepsl. 11. Pepma, b.Ilackans, A.
bepnynnu, A.H.Koamozopos.

3aoaua Jleonapoo Iuzanckozo (Qubonauuu) o kpoauxax, uucia Pubonauyu.

Ponv  poccuiickux  yuenvix 6 pazeumuu mamemamuku. JI. Dinep. H.HU. Jlobauesckuil,
11.J1.Yebvrues, C. Kosanesckasn, A.H. Konmozcopos.

Mamemamuxa 6 pazeumuu Poccuu: Ilemp |, wkona mamemamuueckux u HA8USAYKUX HAVK,
pazeumue poccuiickoeo ¢proma, A.H. Kpvinos



INJTAHUPYEMBIE PE3YJBbTATBI OCBOEHUA INPOI'PAMMUbBI
YUYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBLIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE pPe3yJbTAThl OCBOCHHS IIPOrpaMMbl Yy4eOHOro Kypca «Anredpa»
XapaKTEepU3YyIOTCA:

1) naTrpuoTHYecKoe BOCIUTAHME:

MPOSIBJICHUEM MHTEpeca K MPOLUIOMY M HAaCTOSLIEMY POCCUUCKOW MaTEeMaTHKH,
LIEHHOCTHBIM OTHOIICHUEM K JOCTHUKEHHSIM POCCHMCKUX MAaTEMATUKOB U POCCUHMCKOU
MaTeMaTUYECKOM IIKOJIbI, K MCIOJIb30BAHUIO ATUX JOCTHXKEHHM B JIPYTrUX HayKax U
NPUKJIAJAHBIX cdepax;

2) rpa:xkIaHCKoOe ¥ JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIIOJHEHUIO OOS3aHHOCTEN TpaKJaHWHA M PEAU3ALMHU €ro
1paB, MPEACTABICHUEM O MAaTEMaTHYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS Pa3IMYHBIX
CTPYKTYp, SBIEHHUH, Mpouexyp TpaKJaHCKOro o0ImiecTBa (HampuMmep, BbIOOPSI,
ONpPOCHI), TOTOBHOCTBIO K OOCYXJEHHIO JTHYECKHX HpoOJieM, CBSI3aHHBIX C
NPAaKTUYECKUM MTPUMEHEHUEM JOCTHKEHUI HAYKH, OCOZHAHUEM Ba)KHOCTH MOPAIBHO-
ATUYECKUX MPUHIIUIIOB B IEATEILHOCTH YUYEHOTO;

3) Tpy10BO€ BOCIIUTAHUE:

YCTAaHOBKOM HA AaKTUBHOE YYacTUE€ B PENICHUUM MPAKTUYECKUX 3a]ay
MaTEMaTUYECKOM HAIpPaBICHHOCTH, OCO3HAHUEM BAXKHOCTH MaTEMaTUYECKOTO
o0pa3oBaHMsl Ha MPOTSHDKEHMM BCEH JKM3HM Ui YCIEIHONM MpoQecCHOHATbHON
NEeSATEIbHOCTY W PAa3BUTHEM HEOOXOJMMBIX YMEHHUH, OCO3HaHHBIM BBIOOPOM U
MOCTPOEHUEM HMHAMBUAYAJIbHON TPACKTOPUH OOpa30BaHUS U >KM3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTH4ecKoe BOCIMTAHME:

CIOCOOHOCTBIO K  SMOLMOHAJBHOMY H  ACTETUYECKOMY  BOCHPHSITHIO
MaTeMaTUYeCKNX OOBEKTOB, 3aJay, PEIICHHWH, pacCyXJIEeHUW, YMEHUIO BHJIETh
MaTEMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NIO3HAHUA:

OpUEHTalUuel B JEATEIbHOCTH HAa COBPEMEHHYKD CHCTEMY Hay4HbBIX
IpeICTaBlIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI YEJIOBEKAa, MPUPOILI U
oOlecTBa, TMOHMMAaHUEM MaTEMaTHYECKOM HaykKd Kak cdepbl 4YelI0BEYECKOH
NEATENIbHOCTH, 3TAaloOB €€ Pa3BUTUA M 3HAUYUMOCTH ISl PA3BUTHUSL LHUBUIN3ALINM,
OBJIQJICHUEM SA3BIKOM MAaTeMaTUKH U MAaTeMaTHYECKOW KYJbTYpOll Kak CpelCTBOM
NO3HAHUSA MHpA, OBJAJECHUEM MPOCTEHIIMMH HABbIKAMH  HCCIEIOBATEIbCKON
NEeSTENbHOCTH;

6) ¢usuyeckoe BocnuTranue, GopMHpPOBaHHME KYJILTYPbl 3A0POBbS M
3MOLMOHAJIBHOIO 0J1aroNOJIyYHus:



FOTOBHOCTBIO MPHUMEHITh MATEMAaTHYECKHE 3HAHUA B HMHTEpPECAX CBOETO
3II0POBBS, BEACHUS 3I0POBOTO 00pa3a KU3HU (370pOBOE MUTAHKE, COATaHCUPOBAHHBIN
peKUM 3aHATHU u OT/IbIXa, perynspHas busngeckas AKTUBHOCTB ),
c(hOpMHUPOBAHHOCTHIO HaBbIKa peieKcHuU, TPU3HAHUEM CBOETrO IpaBa Ha OIIMOKY W
TaKOI0 K€ MpaBa JAPyroro 4ej0BeKa;

7) 3K0JIOrH4YeCcKoe BOCIIMTAHUE:

OpPUEHTAIIMEN HAa NMPUMEHEHHWE MATEMAaTUUYECKUX 3HAHWM JJIsl PEUICHUS 33a/1a4 B
00JIaCTH COXPAHHOCTH OKPY KAIOIIEeH CpeJibl, TUIAHUPOBAHHUS IMOCTYIIKOB U OIIEHKH HX
BO3MOXKHBIX TIOCJICACTBUU JUIsI OKpPYJKAIOIIEH Cpelabl, OCO3HaHWEM TIJ100aJIbHOTO
XapakTepa dKOJOTHUECKUX MPOoOJIeM U IMyTel UX PEIICHUS;

8) amanraumss K U3MEHSIOUMIMMCH YCJIOBUSM COUMAJIBLHOM W MNPHPOAHON
cpeasbl:

FOTOBHOCTBIO K JCWCTBUAM B YCIOBHUSIX HEONPEACIEHHOCTH, IOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Y€pE3 MPAKTUYECKYIO HEATEIbHOCTb, B TOM YHCIIE
YMEHHE YUUTHCS Y IPYTUX JIOJEH, TPUOOpETaTh B COBMECTHOU JIESITEILHOCTH HOBBIC
3HAHMS, HABBIKA U KOMIIETECHIIMY U3 ONbITa APYTHX;

HEOOXOJIMMOCThIO B (DOPMHUPOBAHMM HOBBIX 3HAHWH, B TOM 4YHUCIE
dbopMyIMpoOBaTh UACH, MOHSATHS, TUIOTE3bI 00 OOBEKTaX M SBJICHUSIX, B TOM YHCIIE
paHee  HEU3BECTHBIX, OCO3HaBaTh JACHUIMTHI  COOCTBEHHBIX  3HAHMK |
KOMITETEHTHOCTEM, TUIAaHUPOBATh CBOE pa3BUTHE;

CITOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIMIO, BOCIPUHUMATh CTPECCOBYIO
CUTyallMI0 KaK BBI30OB, TPEOYIOIMMI KOHTPMEp, KOPPEKTHPOBATH IPUHUMAECMbIC
peuieHuss W JICUCTBUSA, (GOPMYJIMpPOBATh W OICHUBATh PHUCKH W TOCICICTBUS,

(dbopMUPOBATH OIBIT.
METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHUSA

ba3oBble 1ornueckue aeiicTBU:

e BBIBIATh M XapaKTepHU30BaTh CYIICCTBCHHBIC TMPU3HAKK MaTEMaTHYECKHX
OOBEKTOB, TIOHATHI, OTHOLIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
ompeneNeHus  TIOHATHM,  yCTaHAaBIMBAaTh  CYIIECTBEHHBIA  TMPHU3HAK
Kiaccuukanyuu, OCHOBaHUSA MJis OOOOIICHWS W CpPaBHEHHS, KPUTEPUHU
IIPOBOJIUMOTO aHAJIN3a;

e BOCIpPUHUMATH,  (QOpMYyIHpOBaTH U  NPEoOPa3OBbIBATH  CYXKACHUS:
YTBEPIUTENbHbIE U OTpULATENIbHbIE, €IWHUYHbIC, YacTHbIE M OOUIHe,
YCJIOBHBIE;

e BBUIBJIATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3AaUMOCBS3U U IPOTUBOPEYUS
B (pakTax, JAaHHBIX, HAOIIOACHUSX W YTBEPKACHMSX, MpeiaraTb KpUTEpUU
JUIS BBISIBJICHUS 3aKOHOMEPHOCTENW U IPOTUBOPEUMN;



JeNaTh BBIBOJBI C HCIIOJB30BAHUEM 3aKOHOB JIOTMKH, JACAYKTHBHBIX U
MHJIYKTUBHBIX YMO3AKIIOUEHUH, YMO3AKIIOUEHHUH 10 aHAJIOTUH;

pazOupaTh [OKa3aTeIbCTBA MAaTEMAaTHUYECKHX YTBEPXKACHUN (IpsIMble U OT
IPOTUBHOIO), TPOBOJUTh CAMOCTOSTEIbHO HECIOXKHBIE J0Ka3aTelbCTBA
MaTeMaTUYeCKuX (PaKTOB, BBICTPAUBATh apryMEHTALINIO, IPUBOJANUTD IPUMEPHI
¥ KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BbIOMpaTh CMoco0 perneHuss y4deOHOW 3amaun  (CpaBHMBATh HECKOJIBKO
BApUAHTOB pEIICHHUS, BHIOMpPATh HaumOoJee MOAXOAAIUNA ¢  Y4ETOM
CaMOCTOSITEJIHO BBIJIEJIEHHBIX KPUTEPUEB).

Ba3oBhle ucciieqoBareLCKue 1eCTBUSA.

HCIIOJIB30BaTh BOIPOCHl KakK HCCIEAOBATEIbCKUM WHCTPYMEHT IO3HAHUS,
(opMyIMpOBATH BONPOCHI, (PUKCUPYIOIIME MPOTUBOpPEUYHE, MpoOIEMY,
CaMOCTOSITENIbHO YCTaHABIMBAaTh UCKOMOE U JJaHHOE, (POPMUPOBATH TUIIOTE3Y,
apryMEHTUPOBATh CBOO MO3ULUIO, MHEHUE;

MPOBOJIUTh IO CAMOCTOSITEIBHO COCTaBJICHHOMY IUIaHY  HECJIOKHBIN
DKCIIEPUMEHT, HEOOJIBIIOE HCCIIEIOBAaHUE IO YCTAHOBIEHHIO OCOOEHHOCTEH
MaTEeMaTUYECKOro 00bEKTA, 3aBUCUMOCTEN 00BEKTOB MEKY COOOI;
CaMOCTOSITENIbHO (HOpMyIHpOBaTh OOOOLIEHUS W BBIBOABI 110 pE3yJibTaTaM
OpOBEAEHHOIO HAONIONECHUS, WCCIEIOBaHUS, OLIEHUBATh JIOCTOBEPHOCTH
MOJIyYEHHBIX PE3YyJIbTATOB, BEIBOJAOB U 0000IICHUIA;

MIPOTHO3MPOBATh BO3MOXKHOE pa3BUTUE TMpoOIEcca, a TaKXKe BbIJBUTATh
IPEAIOIOKEHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nndopmanueii:

BBISIBIISITh  HEIOCTATOYHOCTh W HM30BITOYHOCTH HMH(POpPMAIIUM, JIaHHBIX,
HEOOXOUMBIX JIJISl pEUICHHUS 3a/1a4H;

BBIOMpaTh, aHAJIM3UPOBATh, CHCTEMATU3UPOBaTh W  HMHTEPIPETUPOBATH
UHGOPMAITUIO PA3TUYHBIX BUIOB U (OPM MIPEICTABICHHUS,

BbIOMpaTh (opMy TIpeACTaBieHHs HMHPOPMAUU W  WLIIOCTPUPOBATH
pemiaemMble  3aJadyd  CXE€MaMM, JuarpaMMami, HWHOW rpadukod H HX
KOMOMHAIIUSIMU;

OLICHMBATh HAA&KHOCTh WHPOPMAIUU TI0O KPHUTEPHUSIM, TMPEI0KSHHBIM
y4HUTENIeM Ui CHOPMYITUPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMmyHMKaTHBHBIE YHMBEpPCAJbHbIE y4eOHbIe NeHCTBHSA:

BOCIIPUHUMATh U (POPMYJIUPOBATH CY>KJIEHUSI B COOTBETCTBUM C YCJIOBUSIMHU U
HEeJIsIMU OOIIEHMS], ICHO, TOYHO, TPAMOTHO BBIPa)XKaTh CBOIO TOYKY 3PEHHS B
YCTHBIX M IIUCBMEHHBIX TEKCTax, [IaBaTb IOSICHEHHsS II0 XOIy pELICHMs
3a1a4i, KOMMEHTUPOBATH MOJIYYEHHBIN PE3YJIbTaT;

B Xo0Jle¢ 00CYXJIeHHUSI 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCY>KIaeMOW TEMBI,
npoOieMbl, pelaeMol 3aJadyM, BBICKA3bIBaTh HJIEH, HAIEJCHHbIE HA MOUCK
pPELIEHNUs, COTOCTABIISITh CBOU CYXKIEHHUS C CYKICHHUSMHU IPYTUX YYaCTHUKOB



auanora, OOHapy’>KMBaTh pa3IM4Me€ M CXOACTBO IO3ULMUH, B KOPPEKTHOU
dbopme GopMyMpoBaTH PA3HOTIIACHS, CBOU BO3PAKCHHUS;

e TIPEJCTABIATH PE3yIbTAThl PEUICHHs 3a7aud, YKCIEPUMEHTa, HCCIEAOBAHNUA,
POEKTa, CAMOCTOSITENIbHO BBIOMpaATh OopMaT BBICTYILICHUSI C YUETOM 3ajad
pEe3eHTAIllMU U OCOOCHHOCTEH ayAUTOPUH;

e TIOHMMATh M HCMOJB30BaTh MPEUMYIIECTBA KOMAHIHON U WHIAMBUAYATbHON
paboTHI IPH PEIICHUU YUYEOHBIX MaTEeMaTHUECKHX 3a71a4;

e [IPUHUMATH II€JIb COBMECTHOM JAESATENbHOCTH, IJIAHUPOBATh OPTaHU3ALMIO
COBMECTHO paboThl, pacrpeensTh BUIbl pad0T, JOTOBAPUBATHCS, 00CYKAATh
IpolLecC U Pe3ysIbTaT paboThl, 00001IaTh MHEHHUS HECKOJIBKUX JTIOJCH;

e y4YacTBOBaTh B IPyMNNOBHIX (hopMax paboThl (00CykaeHHs, OOMEH MHEHUSIMH,
MO3TOBBIE IITYPMBl M JpYyTWE), BBHIMONHATH CBOKO 4YacTb pabOTBl H
KOOPJIMHUPOBATh CBOM JEHUCTBUSA C JPYTMMH WICHAMH KOMAaHJbI, OIEHUBAThH
KauyecTBO CBOEr0 BKJaJa B  OOmMUH  MOPOAYKT 1O  KPUTEPUSIM,
chOpMyJIMPOBAHHBIM YYaCTHHUKAMH B3aUMOICHCTBUS.

PeryjsiTuBHbIE YHUBEpPCAJIbHbIE y4eOHbIe /1eiicTBUSA
Camoopranusanus:

e CaMOCTOSITEJIBHO COCTABJIATH IUIAH, AJTOPUTM pEIICHUs 3aaadd (WM €ro
4acTh), BBIOMPATH CIOCOO pelieHus ¢ Y4E€TOM HMEIOIIUXCS PEeCcypcoB H
COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTHPOBATh U KOPPEKTUPOBATH BaApHUAHTHI
penieHuii ¢ ydéTomM HOBOM MH(GOPMAIIUH.

CaMOKOHTPOJIb, SMOIIUOHAJIbHbIN HHTEJIEKT:

e BJAJETh CIOCOOAMHM CaMONPOBEPKH, CAMOKOHTPOJS Mpollecca U pe3yJibrara
pElIeHUs] MaTeMaTUYEeCKOM 3a/1auH;

e TIPEABUACTH TPYMHOCTH, KOTOPHIC MOTYT BO3HUKHYTH NPH PEIICHUU 3a7a4H,
BHOCUTH KOPPEKTHBBI B JCSATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HaWJCHHBIX OMIMOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHUBATh COOTBETCTBHE pE3yJibTaTa JEATEIbHOCTH IMOCTABJICHHOM LEIH U
YCIIOBHSM, OOBSCHATH TMPUYMHBI JOCTIDKCHHS WIJIM HEIOCTHIKCHHS TICIIH,
HAXOIHUTh OMIMOKY, 1aBaTh OILIEHKY MPHOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATHI

K konmy oOydyenus B 7 KkJjacce OOYYalONIMICA TMOJYYUT CIETYIOIINE
MPEIMETHBIE PE3YJIbTATHI:

Yucaa 1 BbIYUCIEHUSA

BoimonHsATh, codeTas yCTHbIE W THUCBMEHHBIC TPUEMBI, apuPMETHIECKUE
JNEUCTBUS C PAlMOHAIBHBIMU YHCIIAMU.

HaxoguTe 3Ha4YeHUs] YHUCIOBBIX BBIPAXKEHUM, TPUMEHIThH Pa3HOOOpa3HbIC
CrocoObl U MPUEMBI BBIYMCIICHUS 3HAYEHUN JPOOHBIX BBIPAKEHUM, COIEpKAIIUX
OOBIKHOBEHHBIC U JECATHYHBIC TPOOH.



[lepexonuth OT OmHON (QOpPMBI 3amuUcH 4YHMCEN K APYroil (mpeoOpa3oBHIBATH
ACCATUUHYIO POObh B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHUHYIO, B YaCTHOCTH B
OCCKOHEYHYIO IECATUYHYIO APOOh).

CpaBHHBATh M YIIOPSIIOYMBATH PALIMOHAIIBHBIE YHCIIA.

OxpyrisaTh yucna.

BpINONMHATE NPUKUAKY M OLEHKY pPE3yJbTaTa BBIYMCICHUMN, OLICHKY 3HAYECHUHN
YUCJIOBBIX BBIPAKCHUM. BBINOJNHATE JOEHUCTBUSA CO CTENEHAMH C HATypAJIbHBIMU
[IOKA3aTeJIIMH.

[IpuMeHATh IPU3HAKU JEIUMOCTH, Pa3JI0KEHHE HAa MHOMKUTEIW HATypalbHBIX
YHUCEl.

Pemarte MpakTUKO-OPUEHTUPOBAHHBIE 3aayd, CBSA3AHHBIE C OTHOILIECHUEM
BEJIMYMH, TNPONOPUUOHATIBHOCTBIO BEJIIMYMH, MPOLEHTAMH, HWHTEPIPETUPOBATH
pe3yJIbTaThl PEIICHUA 3aJad ¢ YYETOM OIPAaHUYEHMM, CBA3AHHBIX CO CBOMCTBAMH
paccMaTpuBaeMbIX OOBEKTOB.

AJuire0OpanyecKue BhIPaKEHUA

Hcnonb3oBath anreOpandyeckyo TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTh €€ B
MIpOLIECCE OCBOEHUS yUeOHOro MaTepHala.

HaxoguTte 3HaueHuss OYKBEHHBIX BBIPAXKEHUM TMpU 3aJaHHBIX 3HAYECHUAX
IIEPEMEHHBIX.

BoInonHATe npeoOpa3oBaHUs LEJIOr0 BBIPAKEHHWS B MHOTOWIEH MPUBEICHUEM
MOJ00HBIX ClaraeMbiX, PACKPBITHEM CKOOOK.

BpINONHATE YMHOXKEHHME OJHOYIEHA HAa MHOINOWIEH M MHOIOYWICHAa Ha
MHOTOYJIEH, TPUMEHSTH (POPMYJIbI KBaJipaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcyIecTBIATh  pa3lIOKEHUE MHOTOWIEHOB HA MHOXHUTEIW C ITOMOIIBIO
BBIHECEHUSI 3a CKOOKHM OOILIEro MHOXKHUTEINS, TPYNIUPOBKH CIIAraéMbIX, TPUMEHEHUS
bopMyJ1 COKpAIIEHHOTO YMHOKEHUS.

[IpumensTh peoOpa3oBaHusl MHOTOWIECHOB JUIsl PEIICHUS pa3IMyYHbIX 3a7ad U3
MaTE€MaTUKH, CMEXKHBIX IIPEIMETOB, U3 PEAIBHON ITPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHENM C HATypAJIbHBIMM ITOKA3aTEIsAMM IS
peoOpa3oBaHUsI BEIPAKCHUH.

YpaBHeHMs U HEPABEHCTBA

PemaTte nuHEVHBIE ypaBHEHHS C OJHOW IIEPEMEHHOW, IIPUMEHSS IPABUIIA
IIepexo/1a OT UCXOIHOI0 YPAaBHEHUS K PAaBHOCWIBHOMY eMy. IIpoBepsaTs, sBisieTcs n
YHUCJIO KOPHEM YPABHEHHS.

[Ipumensaty rpaduyeckrie METO/Abl NMPU PEUICHUU JTUHEHWHBIX YPAaBHEHHA U UX
CUCTEM.

[lonGupats mnpuMepbl Map YKCEd, SBISIOMIMXCS pEIIeHUEM JIMHEHMHOTOo
YPaBHEHUS C ABYMs IEPEMEHHBIMHU.

CtpouTh B KOOPJMHATHOM IJIOCKOCTU TpadUK JIMHEHMHOTO YpaBHEHUS C ABYMS
epPEMEHHBIMHU, MOIB3YSCh TPaUKOM, MPUBOJUTH TPUMEPDI PELICHUS YPABHEHUS.



Pemate cucteMbl JBYyX JIMHEWHBIX YPAaBHEHHU C ABYMSI MEPEMEHHBIMH, B TOM
qrcie rpadudecKu.

CocTaBisATh U penaTh JUHEHHOE YPaBHEHUE WM CUCTEMY JIMHEHNHBIX YpaBHEHUI
[0 YCIIOBUIO 33Ja4M, WHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/1a4u
NOJIy4CHHBIN PE3YNIbTAT.

DOyHKIUU

N300paxkaTh Ha KOOPJMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIIHUE 3aJaHHBIM
KOOpJMHATaM, JIy4H, OTPE3KH, MHTEPBAJbl, 3allCHIBATh YMCIIOBBIE MPOMEXKYTKH Ha
aredpanvdeckoM s3bIKeE.

OrMeuyaTp B KOOPAMHATHOW IUIOCKOCTHM TOYKM IO 3aJaHHBIM KOOpIUHATaM,
CTpOUTH rpaduKu TMHEHHBIX QyHKIHH. CTpoutsh rpaduk QyHKInu y = [X|.

OnuceIBaTh ¢ TOMOILIBIO PYHKIIMN U3BECTHBIE 3aBUCUMOCTH MEX/1y BETUUHMHAMMU:
CKOpOCTb, BpPEMS, paCCTOSHME, LIEHA, KOJIUYECTBO, CTOUMOCTb, IIPOU3BOAUTEIBHOCTD,
BpeMsi, 00BEM pabOTHI.

Haxonutb 3HaueHne PyHKIUU 1O 3HAYEHHIO €€ apryMeHTa.

[lonumate rpadpuyeckuid cnocod NpPenCTaBICHUS M aHaidu3a HHPOpPMalUH,
U3BJIEKAaTh U UHTEPIPETUPOBATh MH(OPMAIUIO U3 IPAPUKOB peabHbIX MPOLECCOB U
3aBUCUMOCTEMN.

K xonHmy oOyuenus B 8 kiacce oOydarolmUHCAd MOJYYUT CIEIYIOIINE
IIPEAMETHBIE PE3YJIIBTATHI:

YucJia ¥ BIYMCICHUSA

Hcronbs30BaTh Ha4aabHbIE IIPEICTABICHNS O MHOXKECTBE JIEHCTBUTENIBHBIX YHCEI
JUI CPaBHEHUS, OKPYIJICHUS U BBIUMCIEHMN, M300pa)kaTh ACWCTBUTEIbHBIC YHCIIA
TOYKaMHU Ha KOOPAUHATHOU IIPSMOU.

[IpuMeHATh TOHATHE apPU(PMETUYECKOTO KBAAPATHOIO KOPHS, HAXOJIUTh
KBaJpaTHbIE KOPHH, HCIOJIb3Yysl TMPU HEOOXOAUMOCTH KaJbKYJISATOp, BBINOJIHATH
npeoOpazoBaHusl BRIPAXKEHUN, COJEpkKAIIUX KBaJpaTHbIE KOPHU, UCTIONb3Ys CBOMCTBA
KOpPHEM.

Hcnonb3oBaTh 3amucu OOJBIIMX W MAJBIX YHUCEN C MOMOIIbIO JECATUYHBIX
npoOeii u creneHeit yucna 10.

AJuire0OpanvecKue BbIPaKEHUA

[IpuMeHATh  MOHATHME CTENEHW C  LEeIbIM  II0KA3aTElEM,  BBINOJIHATH
peoOpa3oBaHus BEIPAKEHUH, COAEPIKAIMX CTEIIEHH C LIETIbIM MTOKA3aTeIeM.

BBINONHATE TOXKIECTBEHHbIE MPEOOpPa30BaHUs PALMOHAIBHBIX BBIPAKEHU Ha
OCHOBE MPaBWUJI ACHUCTBUHN HAJ MHOTOUYJIEHAMU U alredpandyecKuMu ApoosiMu.

PacknanpiBaTh KBapaTHBIM TPEXWICH HA MHOKUTEIIH.

[IpumensTh mpeoOpa3oBaHusl BBIPAKEHUN I PEUICHHs pa3jMuHBIX 3a7ad M3
MaTE€MaTHUKH, CMEKHBIX IPEIMETOB, U3 PEATBHON IPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pewate nuHelHbIE, KBaJpaTHble€ YpPAaBHEHHS M PALMOHAILHBIE YpaBHEHUS,
CBOJSIIMECS K HUM, CUCTEMBI IBYX YPaBHEHUH C ABYMs IEPEMEHHBIMH.



IIpoBoaUTE MpOCTENIINE UCCIIEIOBAHNS YPABHEHUN U CUCTEM YPABHEHHM, B TOM
qyclie C NMPUMEHEHHEM TpaHuuecKux MpeACTaBICHUN (yCTaHaBIMBAaTh, UMEET JIU
YPaBHEHUE WM CUCTEMA YPaBHEHUI PEIICHHUS, €CIIU UMEET, TO CKOJIBKO, U MPOYEE).

[lepexoauTh OT ciioBeCHOM (OPMYITUPOBKH 3a/1a4uM K €€ aareOpandeckoi Moaenu
C TIOMOIIBIO COCTABJICHHS YPABHEHUSI UJIM CUCTEMBl YPABHEHUW, NUHTEPIIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3a/]1a4M ITOJIYyYECHHBIA PE3yJIbTAT.

[IprMeHATh CBOMCTBA YMCJIOBBIX HEPABEHCTB I CPABHEHUs, OLIEHKHU, PEIIaTh
JIMHEHHbIE HEPAaBEHCTBA C OJHOM MEPEMEHHON M MX CUCTEMBI, JAaBaTh rpaduyecKyio
WJUTFOCTPALMI0 MHOKECTBA PELICHU HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUHA

[lonnmath ¥ WCHONB30BaTh (PYHKIMOHANBHBIE TOHATHS W S3BIK (TEPMHUHBL,
CUMBOJINUECKHUE OOO3HAUCHUS), OMNpEACNsITh 3HaueHHEe (YHKIMU 1O 3HAYEHUIO
apryMeHTa, OIpeeNsATh CBOWCTBA (YHKIMU MO €€ rpauKy.

Ctpouts rpaduku 3J1€eMEeHTapHBIX (PYHKIMA BUAA:

y = k/X, ¥y = X2,y =x3,y = |X|, ¥ = VX, OIHCBIBATb CBOICTBA YHCIOBOH ()YHKIIHH
o e€ rpaduxy.

K konHmy oOyueHus B 9 kjacce oOydaroIUMHCA MOJYYUT CIEIYIOIINE
IIPEAMETHBIE PE3YJIbTATHI:

Yucaa 1 BBIYUCTCHUSA

CpaBHUBATH U YNIOPSAAOYMBATH PALMOHAIBHBIE U HPPALMOHATIBHBIE YUCIIA.

BoinonsaaTe apudMeTnyeckre ACHCTBUS C PALMOHAJIBHBIMU YHCIAMH, COYETas
YCTHBIE M IHCHMEHHBIE NPUEMBI, BBIIOJIHATh BBIYMCICHHS C HPPALMOHAIBHBIMU
YUCIIAMH.

HaxoauTe 3HaueHMs cTeneHer C LENBIMA NOKA3aTeIsIMU U KOPHEW, BBIYMCIATH
3HAYEHUS YUCIIOBBIX BBIPAKECHUI.

OKpyrnsaTe  JOEUCTBUTENBHBIE YHWCIIA, BBIIOJHATH IPUKUAKY pe3ysbTaTa
BBIUNCIICHUH, OLICHKY YUCJIOBBIX BBIPAKCHUMU.

YpaBHeHUS U HEPABEHCTBA

Pewrars nuHElHBIE M KBaApATHBIE YPABHEHHUS, YPABHEHUS, CBOMSIIMECT K HUM,
MpocTenIne ApOOHO-pallMOHAIbHBIE YPaBHEHMS.

Pemate cucteMsbl IByX JIMHEMHBIX YPABHEHUN C JBYMS IEPEMEHHBIMHU M CHCTEMBI
IBYX YPaBHEHUH, B KOTOPBIX OJJTHO YPABHEHUE HE SABIISICTCS JIUHECHHBIM.

Pemath TekcTOBbIE 3a1auu areOpanyeckuM CIIocOOOM € MMOMOUIBIO COCTABIICHUS
YPAaBHEHHMS WM CUCTEMBI JBYX YPABHEHUH C ABYMS IIEPEMEHHBIMU.

IIpoBoauTE MPOCTEUIIINE UCCIIEAOBAHNS YPABHEHUN U CUCTEM YPaBHEHUN, B TOM
qlclie C NMPUMEHEHHEM TpapUuecKux MpeACTaBIeHUN (yCTaHaBIMBAaTh, UMEET JIU
YPaBHEHUE WM CUCTEMA YPAaBHEHUI PELICHHUS, €CIIU UMEET, TO CKOJIBKO, U MPOYEE).

Pemate nuHEHbIE HEpPaBEHCTBA, KBAJApPAaTHbIE HEPABEHCTBA, M300paxaTh
pElICHNE HEPABEHCTB HA YKCIOBOW MPSIMOM, 3alMChIBATh PEIICHUE C MOMOILBIO
CHUMBOJIOB.



PemaTte cuctemsbl JIMHEWHBIX HEPABEHCTB, CHCTEMbI HEPABEHCTB, BKIIFOYAIOIIUE
KBaJ[paTHOE HEPABEHCTBO, M300pa)xaTh PEIICHUE CUCTEMbl HEPABEHCTB HA YUCIIOBOI
NPAMOM, 3aIIUCBIBAaTh PEIICHUE C IOMOIIBI) CHMBOJIOB.

Hcnonbs30BaTh HEPAaBEHCTBA MPHU PEIICHUM PA3JIMYHBIX 3a7a4.

DOyHKUUHA

Pacno3naBath GyHKIIMUM W3y4eHHBIX BHJO0B. [loka3bpIBaTh CXEMaTUUYECKHU

pAacIoyIoKEHUE Ha KOOPAMHATHOM TIOCKOCTH rpadukoB GyHKIwmiA Buga: y = KX, y = kx
+b,y=kix,y=ax2 +bx+c,y=x3,y=1X, Y = |X|, B 3aBUCHMOCTH OT 3HAYCHHi
KO2(PHUIIMEHTOB, ONMUCHIBATH CBOMCTBA (DYHKITUH.

Crpoute M u300paxaTb CXEMaTHYECKH TrpapuKd KBaJpaTHUUHBIX (YHKUUH,
OINUCHIBATh CBOMCTBA KBAIPpaTUUHBIX (QYHKIUI 10 UX rpadukam.

Pacno3naBaTe KkBajpaTHyHyr0 (YHKIHIO TIO (QopMylie, MPUBOAUTH HPUMEPHI
KBaJpPaTUYHBIX (DYHKLMI U3 peabHOM )KU3HU, (PU3HKHU, T€OMETPHH.

YucioBbIC MOCIEI0BATEILHOCTH U NIPOrPecCUm

Pacnio3znaBaTh apu(pMETHUECKYI0O U T€OMETPUUYECKYIO MPOTPECCUH MIPU Pa3HbIX
croco0ax 3aaHusl.

BbBINONHAT,  BBIYMCIIEHHST C  HWCHOOJNBb30BaHWEM  (QopMyd N-ro  YieHa
apu(PpMETUYECKON U T€OMETPUUECKON MPOTrPECCUid, CyMMbI IIEPBBIX N YICHOB.

N300paxaTh 4jeHBbl MOCIEAOBATEIBHOCTH TOYKAMHU Ha  KOOPJAMHATHOM
IIJIOCKOCTH.

BeposSiTHOCTB M CTATHCTHKA

W3Bnekats U npeoOpa3oBbIBATH MHPOPMALIUIO, MPEICTABIECHHYIO B Pa3IMYHBIX
UCTOYHMKAX B BUJE TaOJHUL, auUarpaMM, rpapukoB, MPEACTaBIATh JaHHBIE B BUJE
Ta0JINII, TUarpaMm, rpapuKoB.

Pemate 3amaum  OpraHM3OBaHHBIM IEPEOOPOM BAPUAHTOB, A TaKKE C
MCIIOJIb30BAaHUEM KOMOMHATOPHBIX MPABUI U METOJIOB.

Hcnonp30BaTh ONuMcaTeNbHbIE XapaKTEPUCTHKUA ISl MACCHBOB  YHMCIIOBBIX
JAQHHBIX, B TOM YHCJIE CPEIHUE 3HAYEHUS U MEPHI PACCEUBAHUS.

HaxoauTh 4acToThl 3HAUEHUH W YacTOTHI COOBITHS, B TOM YHCIE TMOJIb3YSICh
pe3yiabTaTaMu NPOBEIEHHBIX U3MEPEHHUIN 1 HAOII0ICHUH.

Haxonutb BEpOSTHOCTH CIIyYalHBIX COOBITHIM B U3yUYEHHBIX OIbITaxX, B TOM YHCIIE
B ONBITaXx C PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU COOBITHSMH, B CEPHUSIX HCIBITAHUMA
JI0 TIEPBOTO yCIIeXa, B CEPUSAX UCHBITaHUK bepHyIu.

Nmers mpencraBieHre O CIIydallHOM BEJIMYMHE W O  PaCHpelelICHUU
BEPOSTHOCTEH.

NmMerp mpencraBieHHe O 3aKOHE OONBIIMX YHCEN KaK O MPOSIBICHUU
3aKOHOMEPHOCTH B CIy4allHOH M3MEHYMBOCTH W O POJIM 3aKOHA OOJBIIMX YHCEN B
MPUPOJIE U OOIIIECTRE.






TemaTHuyeckoe NVIAHUPOBAHUE

7 kanace
KoimnuecTBo KoimuecTBo
Ne Tema 4acoB KOHTPOJbHBIX
n/n padoT
1. | JluneliHOoe ypaBHEHHE C OJTHOU MTEPEMEHHOMN 15 1
2. | Llenble BoIpaKeHUs 52 4
3. DyHKIUSA 12 1
4 CucreMbl TUHENHBIX YPaBHEHUH € ABYMsI 19 1
EePEeMEHHBIMU
5 | O6obmaromiee MOBTOpEeHUE(BKIIOYACT B 4 0
ceOst 3JIeMEHTHI OMUCATEIbHON CTaTUCTUKU
1o marepuanam [lpunoxenus)
Hroro 102 7
8 kiace
Ne KoiuyecTtBO | KOHTPOJIBHBIX
n/n Tema 4acoB padort
1. | AnreGpanyeckre BEIpaKECHUS 42 3
2. | KBagparnasie kopHU. JleficTBUTEIBHBIC YUCTA 26 1
3. | KBagparuble ypaBHEHHS 25 2
4. | O6o6maroriee NOBTOPeHHE (BKIIFOUALT B ceOs 9 1
3JIEMEHTBI ONTUCATENbHOM CTATUCTHKY 110
Mmatepuanam [IputokeHusI, UMEIOIIETOCs B
3aJaYHUKE)
Hroro 102 7
9 kaace
KommuecTBo yacoB | Ko/1-BO KOHTPOJIBHBIX
Ne Tema pa6or
n/n
1. | HepaBencrtBa 21 1
2. | BeposiTHOCTb M CTaTUCTHKA. 18 1
3. | KBagparuunas ¢pyHKIus 33 2
3. DeMEHThI NPUKIaJHON MaTEMATUKHU 34 1
4 | YucnoBsle MOCIEA0BATEILHOCTH 21 1
5 | O6o0miaroriee MOBTOPEHHE 9 0
HTroro 136 6




3. KajsenaapHo-teMaTu4eckoe IJIaHUPOBaHH e

9 kiace
No Tema ypoka [Inanupyembie 0P
ypoka NPEMETHBIEC PE3YIIbTAThI
I'naa 1. HepaBenctBa (214)
1-3 YuciioBbie HEPABEHCTBA HepaBencrtBa ¢ ogHO#M bubmuorexa [JOK
nepemeHHo. Pemenne | https://m.edsoo.ru
HCPABEHCTBA. [7f43adb5a
4-5 OcHOBHBIE CBOMCTBA YUCIIOBBIX ITpumepsl pemienus
HEPaBEHCTB JPOOHO-TMHEWHBIX
HEPaBEHCTB.
Jokazamenvcmeo
aneebpauieckux
HepaseHcma.
6-8 CrnoxeHne 1 YMHOKXCHUE YHCIIOBBIX Mmnoowcecmeso, snemenm
HepaBeHCTB. OlICHUBaHUE 3HAYCHHUS MHOJICEeCmea,
BBIPQ)KEHUS HOOMHOHMCECMEBO.
Obvedunenue u
nepeceuenue MHOXCECMS.
Juazcpammul Diinepa.
9 HepaBeHcTBa ¢ 01HOM IEpeMEHHOM Jlunetinbie HepaBeHcTBa ¢ | bubnuorteka [JOK
OJIHOM TIepeMeHHoM 1 ux | https://m.edsoo.ru
CHCTEMBI. [7t43af08
10-12 | PemeHue TMHEHHBIX HEPABEHCTB C I'paduueckas bubnnoreka [JOK
OJTHOM TIepeMeHHOM. YncmoBbie UHTEpIpeTaIUs https://m.edsoo.ru
MIPOMEXKYTKH HEPABEHCTB, C ABYMS [7f43af08
13 BX01HOM KOHTPOIIB. [IEPEMEHHBIMU U UX
CHCTEM.
14-18 | Cucrembl IMHEHHBIX HEPABEHCTB C I'padpuueckas
OJIHOU IIEPEMEHHOMN UHTEpIIpETaus
HEPaBEHCTB, C IBYMS
HepEMEHHBIMU U HX
CHCTEM
19 [ToBTOpEHUE U cUCTEeMaTH3AIHS
y4ebHOro MaTepuaa
20 Pemenue 3amau nmo reme
«Hepasencrta»
21 KonTponabnas pabora Ne 1 o teme:
«Hepasencra»
BepositHocTh M cTaTucTHKa (184)
22. [IpencraBieHue JaHHBIX B TAOINIIAX. N3Bnekars un bubnnorexka [JOK
OmnwucarenbHasi CTaTUCTHKA. peoOpa3oBbIBATH https://m.edsoo.ru
HHPOPMAITHIO, /863f029¢
23. I'paduueckoe mpeacraBaeHne JaHHBIX MIPEJICTAaBICHHYIO B bubnuoreka [IOK
B BHJI€ KPYTOBBIX, CTOJOMKOBBIX pa3IMYHBIX UCTOYHUKAX B | https://m.edsoo.ru
(cToM0YATHIX) AUATPAMM. BHJIe TabnwuIl, ntuarpamy, | /863ed18e
rpauKoOB, MPEICTABIAT
24-25. | Cpennee apudmerndeckoe. Menuana JaHHBIE B BUje Tabmuy, | bubauoreka [JOK
psina. Haubosbliiee u HanMeHbIee auarpamm, rpaduxoB https://m.edsoo.ru
3Ha4YeHUs YUCIOBOro Habopa. Pa3max. /863ed846
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Hcnonn3oBaTh

onucaTeIbHbIe

26-27. | CiydaiiHas U3BMEHYUBOCTbh. YacToTa XapaKTePUCTUKHI s | bubnmoreka [JOK
3HAYEHUU B MACCUBE JTAHHBIX. MAaCCHBOB gucioBbIx | https://m.edsoo.ru
I'pynmuposka. naHHBIX, B TOoM umcie | [863eedbc

CpeIHME 3HAYECHUS 1 MEPHI
28. l'ucrorpammel. paCCeHBAHAT bubmumoreka [IOK
' https://m.edso0.ru
I/IMeTI3 pr?IICTaBJIeHI/Ie 0 | /863eeelc

29. ['uctorpammser. [IpakTuueckas pabora CIyHauHOM BETHAMHE U O ['p ) 50y oreka LHOK

"CnyyaiiHasi K3MCHUUBOCTbY. Paclipec/ICHIH https://m.edsoo.ru
BEPOSITHOCTEH /863eecc8
Momnera u

30-32. | I'pad, BepmuHa, pedpo. bubmmoreka [JOK
[IpeacraBieHne 3a1a49u ¢ TIOMOIIBIO MTPAIbHAA KOCTD B TCOPMI | s //m.edsoo.ru
rpada. BCPOATHOCTCH. /863eef52

Pemarts 3a/1auu

33. CreneHp (BaJIGHTHOCTb) BEPILUHBI. OpraHH30BAHHEIM bubnnorexa [JOK
Yucno pébep u cyMMapHas CTEIeHb nepedopoM  BapHAHTOB, 2 | htps://m.eds00.ru
BEpILHH. TaKKe C HCIOJIb30BaHHEM | /863efOba

KOMOWHATOPHBIX TPAaBUII U

34-35. | Uens u nuka. [1yTs B rpade. METO/I0B. bubmmoreka [IOK

[IpencraBieHne o CBA3HOCTH Tpada. https://m.edsoo.ru
/863ef236

36-37. | CiryuyaiiHblii OIBIT U CITy4aifHOE bubnuoreka [IOK
coObiTHE. BeposTHOCTh M yacToTa https://m.edsoo.ru
COOBITHS. /863ef4d4

38. MoHerTa 1 urpaibHas KOCTb B TEOPUH
BEPOSITHOCTEM.

39. Konrtponsnas padora Ne2 «Ciyvaiinas bubnuoreka [IOK
U3MEHYHBOCTD. [ padsl. BeposTHOCTH https://m.edsoo.ru
CIIy4aifHOTO COOBITHS. /863f0186

I'nasa 2. KBagparuunasi pynkuusi (33 u)

40-43. | TloBTOpEHUE U pacIIUPEHUE CBEICHUI Uucnosbie GyHKIINH.
0 (hyHKIMH Ilonatue QpyHkuuu.

OO0nacth onpeaeneHus
¢yskuuu. CrnocoOsl
3aaHusl QYHKIMU

44-46. | CpoiicTBa QyHKIUHU

47-48. | Iloctpoenue rpaduka QyHKIHH Ilepexon ot cioBecHON

y = kf(x)

(bopMynUpOBKHU
COOTHOILIEHUN MEXKTY
BEJIMYMHAMH K
anreOpandecKoi.
Pemenne TeKCTOBBIX
3aja4 aaredpanyecKum
CIIocoooM
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49-52.

[Toctpoenue rpadukoB GyHKIUI
y=fx)+by=f(x+a)

I'padpuueckas
WHTEpIpeTaus
YPaBHEHUU C IBYMsI
MIEPEMEHHBIMU U UX
cucrem. [lpumepni
peuieHus HelUuHetHbLX

cucmenm.

53-57. | KBagparnunas gynkius, e€ rpadhux u I'paduk pynkmy, bubmuorexa [JOK
CBOWCTBA BO3pacTaHue U yobiBaHue | https://m.edsoo.ru

byukuuu, Hanbosbmee u | /7f4396¢6
HaMMeHbIIee 3HaueHne | buOimoreka [JOK
byukuuu, Hynu ¢yaknuu, | https://m.edsoo.ru
MPOMEXKYTKH [7t4399b4
3HAKOIIOCTOSIHCTBA.

58. KonTpoapHas padora Ne 3 mo Teme: bubmmoreka [JOK
«®yukuus. Keagparuunas GpyHKus, eé https://m.edsoo.ru
rpa)MK U CBOMCTBA» [7f43ab84

59. AHaJIM3 KOHTPOJIBHOW pabOoThI

60-65. | Pemenue kBagpaTHBIX HEPABCHCTB KBanparusie nepaBenctsa. | bubnmorexa [JOK

Pasnoxenue kBagapaTaoro | https://m.edsoo.ru
TpexwieHa Ha nuHeinbie | [7f43b098
MHOXHTEIIH
66-69. | CucteMbl ypaBHCHHH C ABYMS Cucrema ypaBHEHUI; bubnuorexa [JOK
[IEPEMEHHBIMH pEIICHHE CHCTEMBI. https://m.edsoo.ru
VYpaBHenue okpyxHocTu ¢ | /[7f43d23a
[ICHTPOM B Havale
KOOPJMHAT U 8 110001l
300AHHOLU MOUKe.
70. [ToBTOpEHUE U cucTemaTH3aLUs VYpaBHeHue ¢ bubnnorexka [JOK
yueOHOTr0o MaTepuaia HECKOJIbKHMH https://m.edsoo.ru
nepemeHHbIMH. [Ipumepnr | [7f43b5a2
peILICHHS HEeTMHEHHBIX
cucrem. [lpumepsi
PpeueHus ypasHeHull 6
YenviX YuUcaax
71. Konrponsnas padora Ne 4 o teme:
«Pemenne KBaJpaTHBIX HEPABEHCTB.
CucTeMbl ypaBHEHHH C IBYMsI
TIEPEMECHHBIMI
72. AHanu3 KOHTPOJIbHOM pabOThI
I'nasa 3. DjieMeHTHI NPUKIATHON MaTeMaTUKH (344)

73-75. | MaTtemarnueckoe MOJICITHPOBAHKE YeTHBIE U HEUETHEIC

¢byHkuuu. Monyis.

76-78. | [IpoueHTHBIC pacUEThI ['eomerpuyecknii cMbICT

MOJTyJIsl YHCIIA.

79-80. | AOCONIOTHAS M OTHOCUTEIHHAS Beposrraocts. Hactora

HOTpEIHOCTH COOBITHS, BEPOSTHOCTb.
PaBHOBO3MOXKHBIE
81-83. | UérHble 1 HeUETHBIE (DYHKIIUU

COOBITHS U noACUYECT UX
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84-85. | YacroTra 1 BEepOSATHOCTh CIy4aitHOTO BEPOSITHOCTH. bu6muorexa [IOK
COOBITHS [IpencraBacHue o https://m.edso0.ru
reOMETPUYUECKON /863ef646
86-87. | Kiaccuueckoe onpeneneHue BepossTHOCTH. [lonatue u | bubnuoreka [JOK
BEPOSATHOCTH MPUMEPHI CITYYaHBIX https://m.edso0.ru
COOBITHI /863f076¢
88-89. | HauanbHble CBENEHUSA O CTATUCTUKE Crartuctnyeckue nannele | bubnuoreka LIOK
[IpencraBnenue nanubix B | https://m.edsoo.ru
BUje Tabnwmi, quarpamm u | /863f029e
90-91. | MHOXecTBO, HOAMHOKECTBO. rpaduKoB bu6mmoreka [IOK
Omnepalyu HaJl MHOYXKECTBAMHU: Cpennue pe3ynbTaThl https://m.edsoo.ru
00BbeIMHEHNE, IEPECCUCHHE, usmepenui. [lonsatue o | /8631180
JIOIIOJIHEHHE. CTATUCTUYCCKOM BBIBOJC
Ha OCHOBE BBIOOPKHU
92-93. | CgoiicTBa onepanuii HaJl bubmmoreka [JOK
MHOYKECTBAMU: IIEPEMECTUTEILHOE, Haxonutb https://m.edsoo.ru
COUeTaTeIILHOE, PacIpeAeITEIbHOE, BEPOSITHOCTH ~Cly4aiHbIX | /863f1784
BKJTFOUCHHS. COOBITUHT B  HM3YYCHHBIX
OIbITaX, B TOM YHCIE B
94. I'pacuueckoe npencraBaeHue OIBITAX ¢ | bubmmoreka LHOK
MHOYKECTB. PABHOBO3MOKHBIMH https://m.edso0.ru
/863f198c
3IIEMEHTapHBIMU
95. [IpaBuno yMHOKEHHUS. bubnuorexa [JOK
COOBITHSIMH, B  CEpHSX .
N https://m.edsoo.ru
HCIIBITAHHH 10 TIEPBOTO | jgeagn 1o
96 Jluarpamma Diinepa. O6beunenne u | YXd B CCPYIAX | Bu6mmorexa IIOK
nepeceyeHne CoObITHIA MCTIBITAaHUHA bepHy. https://m.edso0.ru
Vmets /8633214
97 HecoBmectHble coObiTusi. Dopmyna IIPEJICTaBICHHUE 0 | bubnmuotexa LJOK
CITOYKCHHUSI BEPOSTHOCTEH. ciy4aiiHO# BenmuumHe # o | https://m.edsoo.ru
pacrpeienieHun /863f3372
98-99. | [IpaBmiio yMHOKEHUS BEPOSITHOCTEH. BEPOSTHOCTEIL. bubmmoreka [IOK
YciioBHast BeposiTHOCTh. HezaBucumpie NMeTs https://m.edsoo.ru
cobbITHA NpEe/ICTaBICHNE O 3aKOHE [863138ae
100- KomM6uHnaTopHOE paBUI0 YMHOXKEHUS. OobuIX  Hmcen  kak 0 bubnnorexka [JOK
101 [TepecranoBku. @akropuai. TPOABIICHIH https://m.edsoo.ru
CoueTaHusl ¥ YUCIIO COYCTAHUI. 3aKOH?MerHOCTH B | /863f4e16
CITy4aiilHOW W3MEHYHBOCTHU
102 ['eomeTpryeckast BEpOSATHOCTbD. ¥ O POJIH 3aKOHA OONMBIINX | BuGmmoreka IIOK
CorydaitHbIil BEIOOp TOYKH W3 GUTypsl | YACET B mpupoae H | https://m.edsoo.ru
Ha TUIOCKOCTH, U3 OTPE3Ka, U3 IyTH o01ecTBe. /8635884
OKPYKHOCTH.
103 Ucneiranue. Yenex u Heynaua. Cepus bubnuoreka [IOK
UCIIBITAaHHH JIO IEPBOTO yCIexa. https://m.edsoo.ru
/86316162
104 [ToBTOpEHME M cHCTEMATH3ALUS bubnnoreka [JOK
yueOHOro Marepuana https://m.edsoo.ru
/863f7e54
105. KonTponbnas padota Ne 5 o teme: bubnnorexka [JOK

«DJeMeHTHI PUKIIATHON MaTeMaTHKI

https://m.edso0.ru
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106. AHan3 KOHTPOJIBHON pabOTHI
I'nasa 4. UncioBble nmociaegoBareabHocTH (21 4)
107- YuciioBeIe MOCIEI0BATEIEHOCTH YucioBbie bubmuorexa [JOK
108. MOCJIeIOBATEIBHOCTH. https://m.edsoo.ru
[Monsitue [7t43e6¢c6
[1OCIE0BATEILHOCTH
109- Apudmerndeckas mporpeccus Apudmerndeckas bubmuorexa [JOK
112. nporpeccus. Popmyia https://m.edsoo.ru
o01Iero wieHa [7f43ed7e
apudmeTnyeckoit
IPOrPECCUH
113- CymMa N-iepBbIX WIEHOB dopmyna cymmsl epeeix | budimoreka [IOK
116. apu(METHUECKOM IPOrPeCcCuu HECKOJbKHIX WICHOB https://m.edsoo.ru
apudmernyeckoit [7f43f58a
IPOTPECCUU
117- ['eomeTpuyeckas nporpeccus IeomeTpuyeckas bu6mmoreka [IOK
119. nporpeccus. ®opmyna | https://m.edsoo.ru
o011ero 4iexHa [7f43f3b4
reOMETPUUYECKOMN
IIPOrPECCHH,
120- CyMMa N-TIepBBIX YJICHOB dopmyna cymmsl epeeix | budimoreka [IOK
122. r€OMETPHUECKOM IPOrPECCHH HEeCKOIBKHUX YICHOB https://m.edso0.ru
reoMeTPUYECKOM [7f43f8a0
IPOTPECCUU
123- CyMmMma 6eCKOHEYHOH TeOMETPUUYECKOM dopMyna CyMMBbI
124. MIPOTPECCUH, Y KOTOPOU MOIYJTb 0EeCKOHECUHOM
3HaMeHAaTeIs MeHbIe 1 FCOMeTqueCKOﬁ
MPOTPECCHUH, Y KOTOPOU
MOJIyJIb 3HAMEHATEeNs
MeHbIIe 1
125. [ToBTOpEHME M cUcTEMaTU3alUA
yueOHOro MaTepuasa
126. KonTtponbHast pabora Neb o teme: bubnuoreka [IOK
«YHCIIOBBIE MTOCIIEI0BATEIILHOCTI https://m.edso0.ru
[7f4404f8
127. AHaJn3 KOHTPOJIbHON pabOThI
IToBTOpEHHUE M cucTeMAaTH3aALMs Y4eOHOro matepuaJja (94)
128. [ToBTOpEeHue. BolpakeHus u ux bubnuorexa [IOK
npeoOpa3oBaHue https://m.edsoo.ru
[7f4441ca
129- [ToBTOpeHue. YpaBHEeHUS U UX bubnnoreka [JOK
130. CHCTEMBbl ypaBHEHUI https://m.edsoo.ru
[7f445516
131. [ToBTOpenue. HepaBencrBa
132. IloBTOpeHune. @yHKIMH bubnuoreka [IOK

https://m.edso0.ru
[7f4452¢6
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133. [ToBTrOpenue. Apudmernueckas u

reOMeTpUYecKas IPOrPecCUu
134. IToBTOpeHue. Pemienne TeKCTOBBIX bubmumoreka [IOK

3a1a4y https://m.edsoo.ru
[71443b12
135. [ToBTOpenue. BeposTHOCTD 1
CTaTHCTHUKA.
136. [IpomexxyTodHas aTTecTanusl.
Anaredpa 9 kaacce. Kourpoasuas padora 1 B-2

Jokaxure HepapeHcTBO (X ~ 4)x + 9) > (x + 12)(x - 7).
Hasecto, uto 3<x <8, 2<y<6. Ouennre suauexue
BHIPAKEHUA:

1) 2x+y; 2) xy; 3) x-y.
Pemnre sepasescTso:

1y 2x2-1g 2) 3x -8 < 4(2x - 3).
Pewmure cucreMy HepaseHcTs:

) 6x-24>0, ) 2x+7<19,
-2x+12<0; 30-8x < 6.
Hajiaure MHOXECTBO PelIeHHH HEPABEHCTBA:

2x+3 x+1 4
1) —3— - T < 1'

2)5x+2<4(2x-1) - 3x.
Hajiaure neasie pelieHHs CHCTEMbI HEPABEHCTSE
{2(3: -4)z4(x+1)-3,
x(x -4)-(x +3)(x-5)>-5.
Ilpn RAKAX JHAYEHHAX NEPEMEHHONH MMEeT CMbLICJA BhIpa-

1
wenne 3x -9 + ?
- J40 - 5x

Ioxaxure nepasenctso 10x* - 6ay + y* ~4x +6 > 0.

1
2,

3.

8.

HNoxaxure nepasencrno (X + 3 x -10) < (x - 5)(x - 2).
Hasectro, uro 4 < x <10, 5 <y < 8. Ouennre 3nauenue
BbIDRKEHMUAL

1) dx + 13 2) ay;
Pemnre HepaBeHCTBO:
1)§.rs-§; 2) Tx -4 > 6(8x - 2).

Pemmre cucTeMy HepaBeHCTR:

1 {Bx—32<0. ){6.r-5<13.
~3x+15> 05 28 + 4x > 20.
Haiiture MHOMKECTBO PeIIeENUA HEPaABEHCTBA:
gy -1 X434

4 8
2) 8x + 3 > 5(2x ~ 3) - 2x.
Hafigure uesabie pelIeHIA CHCTEMB] HEDABEHCTS
4(bx - 4) 213(x - 1)+ 18,
{I(I +5)-(x-2)x+8)>9.
IIpH KAKHX JHAYMEHMAX MePeMeHHON MMEeT CMBICA BbIpa-

senue Ax + 16 + Jﬁ_lE ?

Iokasute HepasencTno a* — 8abh +17b* -2b+3> 0.

3) y-x.

KOHTPOJIbHAA PABOTA 3

Tema: @ynkus. KBagpatuunas GyHkmms, e€ rpaduk u CBOMCTBA

Aarebpa 9 kaacc. Kourpoasnas pabora 2

B-2

Pynknua aagasa popmynoin f(x) = %x’ + 3x. Haitgure:

1) f(2) u f(-1); 2) Hyau ByHKIHMN.
Haiipure obnacts onpeaenenus QyHKIHMT:

-__x,f_‘-
b ﬂx)-x‘-—wx+24'

2) f(x)=vJx+5+ x,“_ ;

Mocrpoiire rpaduk pynxuun f(x) = x* + 2x - 3. Henons-
ays rpadmk, HAluTe:

1) o6nacTs 3HAYEHHHA AAHHOH QYHKIHN;

2) NpOMEXKYTOK BOIPACTAHMUSA PYHKUMMK;

3) mEOxecTBO pewenuil nepasenctsa [(x) > 0.
ITocTpoiire rpadux pymKmmmn:

1) f(x)=Vx-3; 2) f(x)=Vx-3.

Ilpn xakMX 3HAYEHHSX p M ¢ BepmuHA napabons
y =2 + px + q uaxoaurcs B Touxke A(—4; 6)?

1.

2.

Pynkuma sanana dopmynoi f(x) = %x’ + 2x. Haiigure:

1) f(8) n f(-1) 2) Hya QyHKIHH.
Haitaure obnacts onpepenenus GyHKumn:

2 _
D f0= it

2) /(x)=Jx+4+xa_9.

Mocrpostre rpadux dyuxuun [(x) = x* + 4x - 5. Ucnoas-
3ya rpadur, HaKAUTE:

1) obnacts 3naveHnt AaHHON QYHRIMN;

2) npoMexyTOK yORBAHKA DYHKINH;

3) MuOxecTsO pemenuit Hepasercrsa f(x) < 0.
IMocTpoiiTe rpaduk QyHKIHH:

1) f(x)=vx+4; 2) f(x) =Jx +4.

Ilpu xakux 3HAYEHHAX p WM ¢ BepuuHa napaboss:
y = x* + px + g naxopurcs 8 Touke B(3; -7)7

KOHTPOJIbHAA PABOTA 4

Tewma: Pemenue kBagpaTHbeIX HepaBeHCTB. CUCTEMBI YPABHEHHH C IBYMsI IEPEMEHHBIMU
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4.

Pemure HepasercTso:
1) 22 -Tx-30>0;
2) x2 -4x+6<0;

3) x? < 25;
4) x* -6x+9<0.
x-4y =3,

y+2y=9.
Haitgnre obaacTs onpeaenenns GyHKIHM:

1) y =Tx - x%;
2)y= 9 4
315-2:—:'

Pewnre rpadudeckn cucTeMy ypasHeHHH {

Pemnre cucreMy ypasHesuit {

y=x%-4x,
2x-y=8.
Ilpy KAKHX 3HAYEHHAX @ ypasHenue x* -6axr -8a+1=0
He uMeeT KopHei?

x% + 62y + 9y° =16,

Pemute citcreMy ypasHeHHH
x-3y=-2.

1.

Peumnre HepaseHcTso:
1) x* +4x-21>0;
2) x2-6x+11>0;

3) x* > 81
4) x? +14x +49> 0.
2x+y =1,
x? - xy =6.
Haitaure o6aacTs onpeaenesus QyHKImu:
1) y = JVax - 2%;

8

2)y= 3
hy le»:—x'

Pemmnre rpadHuecKs CHCTEMY ypaBsHeHuH {

Pemure cucreMy ypasHeHuit {

y=2x-x3
2x+y=3.

[py KaxuX sHAYEHHAX @ ypasHenne x? + 8ax -15a+1=0
uMeer ABa AeHCTBHTENbHBIX KOPHEA?

x? —4xy + 4y* =25,

Pemure cucremMy ypaBHeRmit {
x+2y=3.

KOHTPOJIbHAA PABOTA 6.

Tema: DeMeHTbl IPUKIIATHONW MAaTEMATUKH
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Braaauuk noaoxun 8 6anx 40 000 p. nog 7 % rogosnix.
Cronbko gener Gyser na ero cuére gepea 2 roga?
Haitaure abconoTHy0 NOrpemiHocTs NPROIMKeHHA YHC-

an g yucaom 0,43,

CKONBKO YETHRIX YETHIPEXIHAYHEIX THCEN, Bee HPpPL KO-
TOPBIX PASNHYHLI, MOMHO 3ANMCATE ¢ NOMOmBIO nudp 2, 3,
4, Tu9?

Haiiaure cpefsee sHaueHune, MOAY, MEJIMAHY ¥ PAIMAX CO-
BokynHoctH aammeix: 10, 6, 7, 14, 12, 5, 12, 4.

B ropobke aexar 12 kaprouex, TPOHYMEPOBAHHBIX YHCIA-
mu ot 1 no 12. Kakopa BepOATHOCTH TOrO, MTO HA KAPTOW-
Ke, BLIHYTOR Hayran, GyAer sanucano Yueao, KoTopoe:

1) gparro unecay 3;

2) ne xpaTHO HM uMcay 2, Hu wucay 57

W3 asyx cén, paccTosiiMe MeXAy KoTopeiMu passo 16 xwm,
OTNPABHIMCEH OHOBPEMEHHO HABCTPEHY APYT APYTY reme-
X0l M BEeJOCHIeAMCT M BeTperwauch uepea 1 u. Hamaure
CKOPOCTh K&XXJ0r0 M3 HMX, €CJIH BeJOCHIOEAMCT NOTPATHI
Ha Bech NyTh Ha 2 4 40 MHH MeHBIIe, YeM NeUexo.

Lleny ToBapa cHauana nossicuayu 28 20 %, a aaTem cHRAH-
an Ha 40 %, Kaxk u Ha CKOABKO NPONEHTOB HAMEHMHJIACH
NEPBOHAYANLHAA LEHA BCJICACTEHE THX ABYX Nepeouesox?
B xopobxe sexaT mapsl, U3 KOTOPLIX 9 — CHHENE, & 0CTANL-
HEle — 3enéusie. CkoabKo B KOpoOKe 3eNEHLIX WADPOn, ec-
JIH BEPOATHOCTH TONO, 4TO BLIGPAHHBLIA HAyrajy lWap oKa-

IKETCH SeNEHLIM, DABHA ;?

Yueso 6 cocTABRAALT OT MONOKNTEABHOTO YHCAR X CTOALKO
e NPOUEHTOB, CKONBKO YHCAO X COCTaBASeT oT ynena 24,
Haiaure uncno x.

1.

2.

3.

4.

Braamguuk noaoxua 8 6axk 60 000 p. noa 8 % rogossix.
Crosnbro aeser Gyaer ua ero cuére uepes 2 roga?

Haitaure abconoTayo norpemuocTs npubamKeRus Yuc-
aa g uncaom 0,67,

CrONBKO HEMETHRIX YOTHIPDEXIHAYHBIX 4HCeN, Bee LIQPhI
KOTOPBIX PASIHYHEI, MOXKHO 3AIHCATE ¢ MOMOMILIO uudp 1,
2,3,56u6?

Haiigure cpeainee 3apavenue, MOAY, MEAHAHY M Da3Max co-
BOKYNHOCTH JaHusix: 3, 5, 11, 8, 8, 4, 8, 5.

B ropofike nemxar 12 kaprouex, MPOHYMEPOBAHHBIX YMCAA-
mu o7 1 g0 12, Kaxopa BepoOATHOCTL TOrO, 4TO HA KAPTOY-
Ke, BLIHYTOR Hayraj, OyAer 3anHcaHO YHCA0, KOTOpOoe:

1) xparno uucay 4;

2) ne kpaTHO HH wncny 2, Hu uncxay 3?

Or cranuum A B Hanpasaesun cranuum B, paccrosuue
MeXAY KOTOphIMH paBHo 240 KM, OTHPABHANCH OAHOBpE-
MeHHO aBa noeaga. IMepesiit noean npubsia ua cranwmo B
Ha 1 4 pasbie sroporo. Haltanre ckopoeTs Kamaoro noea-
Aa, ecan BTopoit npoxoanT 3a 2 4 ua 40 kM Goabiue, yem
nepsniit — aa 1 4,

Ieny Tosapa cHauana cuuanan na 20 %, a 3aTeM NOBLICH-
an ga 30 %. Kax u HA CKOALKO NPOUEHTOR HMIMEHMJIACH
NEPBOHAYANBHAN IEHA BCACACTEME ITHX JABYX HePeoneHoKk?
B xopobke nexar mapsl, H3 Koropeix 16 — Genme, a
ocTanbHbie — KpacHble, CKONBRO B KOpOOKe KPACHBIX LIA-
POB, €C/i BEPOATHOCTH TOrO, 4To Buibpanustit Hayran map

OKAMETCH KPACHBIM, DABHA g?

Yucno 7 cocraBaser OT MONOKHTENLHOrO YHCJA X CTONBKO
JKe NPOLEHTOB, CKOJIBKO YHCI0 X COCTABAACT OT uncaa 28,

Haitaure ancao x.

KOHTPOJIbHAA PABOTA 6.

Tema: YucnoBslie IOCICA0BATCIBbHOCTH




Aaredpa 9 knacc. Kourpoasuas pabora S

3.

Hajinre wersipEafiuaTsiii Wied ¥ CyMMYy ABSJAUATH mep-
BbIX WI€HOB apudmernueckoit nporpeccum (@ ), ecau
a =2mna=>5.

Haliiure nsaTeifl Ywied H CyMMYy YeThIPDEX MEPBBIX WIEHOB
reomerpirieckoil nporpecenn (b,), ecan b = 27, a sname-
HATENb § = %

Haiignre cymmy GeckoHe4HO! reoMeTpHHecKol mporpec-
cun 28,14, 7, ... .

Haitanre somep 4iena apudmernieckoi nporpeccns (a,),
passoro 7,3, ecam @ =10,8, a passocTs mporpeccuu
d =-0,5.

Kakue Ba ucja HAJO BCTABMTL MeXXAY uncaamu 2,5 u 20,
91o0BEl OHM BMeECTe ¢ JAHHLIMH 9HCAaMM 0GDA3OBANH reo-
MEeTPHYECKYIO mporpeccuio?

Ilpu xaxoM 3HAYeHHHM X JHAYEHHS BhIpaxenwit 2x + 6,
x + T ux + 4 6yAyT NoCAeAOBATENBHLIME WICHAMH reo-
Merpuueckoit nporpeccun? Haitaure wiens atoit mpo-
rpeccHu.

Haiigure cyMMy Beex HATYPAJIbHBIX HHCE, KPaTHBIX 6, KO-
ropste Goxsme 100 u Mensme 200,

1.

2.

4,

Ha#ipure wecTHAAUATHIN WIEH B CyMMY TPHAIATH NePBBIX
usexos apudmeriieckoit nporpeccun (a, ), ecan @, =10 u
a, =6.

Haitaure wectoi wien ¥ CyMMy IATH HEPBbIX YJIEHOB reo-
merpuieckoil nporpeccun (b ), ecan b = -64, a anamena-
Tens ¢ = %

Haiizure cymmy GeckomeuHoil reoMeTpuveckoit mporpec-
cuu ~125, 25, -5, ... .

Haitanre HoMep wiena apudmerndeckoil nporpeccuu (a, ),
pasioro 10,9, ecam @, = 8,5, a pasHOCTH NPOrpeccHH
d=0,3.

Kaxwue Ba yMcAa HANO BCTABHTH MeXAY uucaamu 2 u -54,
yro0Bl OHM BMECTe ¢ JAHHBIMM YMcAAMH ofpasoBasu reo-
METPHYECKYI0 nporpeccuio?

IIps KAKOM 3HAYEHUN X 3HAYEHHS BhIpakeHuit v+ 1, x + 5
# 2x + 4 GyAYT NOCAEJOBATEILHBIMH WICHAMH reoMeTpHYe-
ckoit nporpeccun? Haitjure uwnens: aTofl nporpeccH.
Hajtiure cyMMy BCEX HATYPANLHALIX HHCe], KPATHLIX 8, KO-
Topste Goabme 50 1 Mersme 180.




