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IHHOACHUTEJIBHAS 3AIIMCKA

AnreOpa sBIsieTCS OJHUM M3 OMOPHBIX KYpPCOB OCHOBHOI'O OOIET0 0Opa3oBaHUs: OHA
o0OecrieynBaeT U3y4YCHUE JPYTrUX JUCHUIUIMH KaK ECTECTBEHHO-HAy4YHOro, TaK U
T'YMAaHUTAPHOTO IUKIIOB, €€ OCBOEHUE HEOOXOAMMO JIJISi MPOJOJDKEHU 00pa3oBaHUsl U IS
MOBCEHEBHON KW3HHU. Pa3Butme y 0Oydyaromuxcsi Hay4HbIX MPEACTABICHUN O
MPOUCXOXKJICHUM U CYUIHOCTH ajreOpamyeckux aOCTpakiui, crnoco0e OTpakeHUs
MaTeMaTUYECKOW HAyKOW SBIEHUM W TPOLECCOB B TMPUPOAE U OOIIECTBE, POJHU
MaTeMaTUYECKOr0 MOJICIMPOBAHUSI B HAYYHOM TMO3HAHUM M B NPAKTUKE CIIOCOOCTBYET
(bopMUPOBAHHUIO HAYYHOTO MHPOBO33PEHUS M KauyeCTB MBIIUICHUS, HEOOXOIUMBIX s
ajanTalud B COBpeMEHHOM IudpoBoM oOmiectBe. M3yuenue anreOpsl obecreurBaeT
pa3BUTHE YMEHHsS HAOIIOIaTh, CpaBHUBATh, HAXOIWUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTU MBIIIJIEHUS, CTIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATh CBOU JICUCTBUS,
BBIBOIBI, (POpMynMpoBaTh yTBEpkIeHUsA. OCBOCHHE Kypca alireOpbl 00€CIIeunBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUS OOYYalOIUXCs: OHM HMCTOJb3YIOT JNEAYKTUBHBIE M MHIYKTUBHBIC
paccykJeHus, 0000IIeHne U KOHKpeTH3aluio, abcTparupoBanvue u aHanoruto. OOyudeHue
anrebpe  mpenanoyaraeT  3HAYUTENbHBIA  O0BEM  CAMOCTOSITENBHOW  JICSITEIbHOCTH
oOy4Jaronmxcs, MOATOMY CaMOCTOSITEIbHOE pEIICHHE 3a7ad OO0YYaroImMMUCS SIBISETCS
peanuzaiei Jes1TeIbHOCTHOTO MPUHIIUIA O0yUYEHUS.

B crpykType mnporpammel ydeOHOro Kypca «Anredpa» yriayoJ€HHOTO HU3y4YeHUs
OCHOBHOE MECTO 3aHMMAIOT COJIEPKATEIbHO-METOIMUECKUE JTUHUU: «YKCiia U BEIYUCICHUS,
«AnreOpanyeckue BbIpaKEHUS», «YpaBHEHUS U HepaBeHCTBa», «DyHkium». Kaxnas uz
ATUX COJAEPKATEIBHO-METOJAMUYECKUX JIMHUNA pa3BUBACTCA Ha TMPOTSIKEHUU TPEX JIeT
M3yUYeHHsS] Kypca, B3aUMOJICUCTBYS C JPYTUMH €ro JUHHUSAMU. B XoJe u3yudeHus Kypca
oOyyarommmcs  MPUXOAUTCS  JIOTMUECKH  pacCykjaTh, HCIOJIb30BaTh  TEOPETHKO -
MHOKECTBEHHBIM S3bIK. B CBs3M ¢ 3TUM B TporpaMMmy ydeOHOTO Kypca «Anredpar
BKJIIOYEHBI HEKOTOpPHIE OCHOBBI JIOTMKH, IMPEJICTABICHHBIE BO BCEX OCHOBHBIX pa3zjieniax
MaTEeMaTUYECKOro 00pa30BaHUSl W CIOCOOCTBYIOIIME OBJAJACHUIO OOYYaIOIIMMHUCA OCHOB
YHUBEPCAIIBHOTO  MaremMaTu4yeckoro  sizbika.  ConaepxaTenbHOM U CTPYKTYpHOU
0COOEHHOCTHIO YUeOHOTO Kypca «Anredpay sSBISETCS €ro UHTETPUPOBAHHBIN XapakTep.

Conepxanue JUHUU «YHcia W BBIYUCICHUS» CIY>KUT OCHOBOW IS JajdbHEUIIEro
M3YUYCHHS] MAaTEeMaTUKH, CIIOCOOCTBYET PA3BUTHIO Y 00YUAIOIINXCS JIOTUYECKOTO MBIIIJICHNUS,
(GbopMUPOBAHHUIO YMEHHS TIOJIb30BAaThCS ~ QJITOPUTMAMH, a TaKkKe MNPUOOPETEHUIO
MPAKTUYECKUX HABBIKOB, HEOOXOAMUMBIX ISl TTOBCETHEBHOW KU3HU. Pa3BuUTHE TOHATHUS O
YyyClie Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs CBSA3aHO C pPAlMOHAIBHBIMU U
UppalMOHATBHBIMUA YHCIIaMH, (OPMHUPOBAHUEM NPEJICTABICHUN O ACHCTBUTEIHHOM YHCIIE.
3aBepliieHre OCBOCHHS YUCIOBOM JIMHUM OTHECEHO K CpeHeEMY 00111eMy 00pa30BaHU 0.

Conepxanue JBYX aireOpanueckux JHHUNH — «AJreOpandeckue BBIPAKCHUS» U
«YpaBHEHHsI ¥ HEPABEHCTBA»  CIMOCOOCTBYeT (HOPMHUPOBAHHIO Yy  OOYYaIOUIUXCS
MaTeMaTUYECKOro arrapara, HeoOXOAUMOTO Jid PEIICHUs 3a7ad MAaTEeMaTUKH, CMEKHBIX
MIPEAMETOB U OKpYXKarlleld peasbHOCTH. Ha ypoBHE OCHOBHOro 00IIEro 00Opa3oBaHUs
y4eOHBI MaTepuall TPYNIUPYETCS BOKPYT paIllMOHAIBHBIX BBIpAXEHUH. AureOpa
JEMOHCTPUPYET 3HAYCHHE MATEMATHKW KakK s3blKa JUIsl TOCTPOCHHS MaTeMaTH4YeCKHUX
MOJIeJIel, ONMCaHUs MPOIECCOB U SIBJICHUM peanbHOoro mupa. B 3amaun oOyuenus anredpe
BXOJAT TaKKe AaJibHEWIlee Pa3BUTHE AJTOPUTMUYECKOTO MBIIUICHUS, HEOOXOIUMOro, B
YaCTHOCTHU, JUIsl OCBOCHMSI Kypca MH(GOPMATHKH, U OBJAJICHUE HABBIKAMHU JEAYKTHUBHBIX



paccyxaenuit. [Ipeo6pazoBanue CUMBOIBHBIX (POPM CIIOCOOCTBYET Pa3BUTHIO BOOOPaXKEHMS,
CIIOCOOHOCTEN K MaTeEMaTHYECKOMY TBOPYECTRBY.

Conepxanue  (QPYHKIIMOHAJIBHO-TpAQUUECKOW JIMHUM HAIEJICHO Ha MOJy4YeHHue
oOyJaronmMucss 3HAHUKW O (QYHKUMAX KakK BaKHEWIIEH MaTreMaTHu4ecKoW MOJeNu s
OTHCaHUsl ¥ MCCIEAOBAaHUS Pa3HOOOPA3HBIX MPOIECCOB U SBICHUM B MPUPOJAE U OOIIECTBE.
N3ydyenne marepuasia crocoOCTBYET Pa3BUTHIO y OOYYAIOIIMXCS YMEHHS HCIOJIb30BATh
pa3IUYHBIC BBIPA3UTEIBHBIC CPEICTBA S3bIKA MATEMATHKH — CIOBECHOTO, CHMBOJHUYECKOTO,
rpadudeckoro, BHOCHT BKJIaJ B (opMUpOBaHHWE NPEICTABICHWH O POJIU MaTEeMaTHKH B
Pa3BUTHH [IUBUIM3AIUN U KYJIBTYPHI.

YrinyOnéuueli  Kypc aireOpbl XapakTepuU3yeTcsi HM3YYEHUEM JOMOJIHUTEIBHOTO
TEOPETUUYECKOI0 anmnapara u CBSI3aHHBIX C HUM METOJIOB pelleHus 3a1ad. Anredpa siBisercs
SA3BIKOM JIJII OMMCAaHUs OOBEKTOB U 3aKOHOMEPHOCTEH, CIIYKUT OCHOBOM MaTeMaTU4Y€CKOIO
moaenupoBanus. [Ipu 3ToM caMu 00bEKThl MATEMATUYECKUX YMO3AKIIOUEHUN U TTPUHSITHIC B
anrebpe TpaBWIa WX KOHCTPYHMPOBAHUS CIOCOOCTBYIOT (OPMHUPOBAHUIO yMEHUM
000CHOBBIBaTh M JOKA3bIBATh CYXKJICHUS, PA3BUBAIOT MATEMATHUYECKYI0 HHTYUIIMIO, KPATKO U
HaIJISIIHO PACKPBIBAIOT MEXaHU3M JIOTHYECKUX MOCTPOCHUN U ydyaT MX MPUMEHEHHIO. TeM
caMblM anrebpa 3aHMMaeT OJHO W3 BeAyIMX MeCT B (OPMUPOBAHHHM HAYYHO-
TEOPETHYECKOTO MBITINICHUS 00YYaIOIIUXC.

CornacHo ydeOHOMY IIaHy B 7—9 Kiaccax u3ydaeTcs y4eOHBIM Kypc «Anredpay,
KOTOPBIN BKJIIOYAET CICAYIOIINE OCHOBHBIC pa3/Ieiibl coaepxkanus: «Uucia u BEIYUCICHHS »,
«Anrebpanyeckue BRIpAKCHUN, « YpaBHEHUS U HEPABCHCTBAY, « DYHKITUN.

Ha u3ydenue yuebHoro xypca «Anrebpa» orBoautcs 412 yacos: B 7 kimacce — 136
yacoB (3 4aca B Heneno), B 8 kiracce — 140 wacoB (4 gaca B Henenio), B 9 kimacce — 136 gacoB
(4 yaca B HeZEIIO).

B cooTBeTcTBMM ¢ METONMYECKHMMH PEKOMEHIAIUSIMH IO COCTABJICHHUIO YYEOHOTO
miaHa oOpa3oBaTENbHBIX OpraHU3alliid, peaU3YyIOIIMX OCHOBHBIE 00pa3oBaTeNbHBIC
MpOTrpaMMbl HA4aJbHOTO OOIIEro, OCHOBHOT'O OOIIETO, CPEIHEro O0IIero oopa3oBaHus,
pacmnoyioKeHHBIX Ha TeppuTopuu PoctoBckoii o6mactu, Ha 2023-2024 y4yeOHbIN TO1 OT
15.02.2022 Ne A3-113/03, ot 22.05.2023 Ne 03-870,yuebnniii mian MBOY
I'my6okunckoit COILINe32 mnpemycMmarpuBaeT 00s3aTeIbHOE U3Y4Y€HHUE aireOpsl B
00beM:8 kiacc 140 gacoB B roj, 4 yaca B Heaeao; 9 kirace 136 gacoB, 4 yaca B HEACTIO.

B cootBeTrcTBUM ¢ KajeHAapHbIM rpadukoM oOpa3zoBarenbHOl opranusanuun MbOY
I'my6okunckoit COIINe32 na 2023-2024 yueOHBIE TOX W paclnuMCaHHEM YPOKOB
nporpamma OyAeT BbIMoJHEHa B 9-x kjaccax 3a 132 waca, 3a cueT YIUIOTHEHUS
(oOvenuHenus) maTepuaia no pazaeny "lloBropenue”. B 8-x knmaccax 136 yacos.

A.I''Mopnkosuy,I1.B.CemeHnoB Anrebpa-8 8 Muemo3unHa
Yactbl.Yuebnux

A.I'Mopakosyd, T.B.Mumycrusa, | 5 e6pa-8

B.I1.Cemenon Yacrs2.3a0a4HIK MHueMo3uHa

A.I'' Mopaxosuy,I1.B.Cemenon Anrebpa-9 9 Muemo3una
Yactpl.Yuebnuk

A.I''Mopakosuy, T.B.Muiryctuna, Anre6pa-9

B.I1.Cemenon MHueMo3uHa

YacTp2.3a1auHUK




Ilnanupyembie pe3yJbTaThI € Y4€TOM IUIAHA BOCTIMTAHUA.

B ocHOBY conepkaHusi U CTPYKTYpUpOBaHUSI JAaHHOW MPOTrpamMMbl, BHIOOpa MPUEMOB,
METOJI0B U (hOpM 00yUEHHUS MOT0KEHO (POPMUPOBAHUE YHUBEPCATBHBIX YUEOHBIX EHCTBUIA,
KOTOPBIE CO3/1al0T BO3MOXKHOCTh CAMOCTOSITEJIbHOTO YCHEIIHOIO YCBOSHUS! 00YYarOIIMMUCS
HOBBIX 3HAHWM, YMEHHI U KOMIIETEHTHOCTEM, BKJIKOYAsi OPTaHU3AIUI0 YCBOCHHUS, T.€. YMEHUS
yuuthcsi. B mpouecce o00yueHuss anredpe OCyIIEeCTBIAETCS pa3BUTHE JIMYHOCTHBIX,
PEryJIATUBHBIX, IO3HABATEIIbHBIX U KOMMYHHMKATUBHBIX JEUCTBUI. Ydalluecs: Mpo10KaoT
OBJaJCHUE  pa3HOOOpa3HBIMM  CIOCOOaAMU  MO3HABATEIBHOM, UH()OPMAIIMOHHO -
KOMMYHUKATUBHOM, pe(JIEKCUBHON IESITEIbHOCTH, IPUOOPETAIOT U COBEPILIEHCTBYIOT OIBIT:
Marematuyeckoe 00pa3zoBaHUE SIBISETCS 00S3aTEIbHON M HEOTHEMJIEMOM YacThlO OOLIETrO
oOpa3oBaHMsI HA BCEX CTYINEHAX MIKOJbl. OOydyeHHWE MaTeMaThuKe B OCHOBHOW IIIKOJIE
HAIIPaBJICHO HA JOCTUKEHUE CIIEYIOLIUX pe3yIbmanos:.

8 HanpasieHuu TUYHOCHHO20 PA3BUMUSL:

dopMupoBaHUE MPEICTABICHUN O MaTEMAaTHUKE KaK YacTH OOIICUETIOBEUYECKON KYJIbTYphI, O
3HAYMMOCTH MAaTEMATUKH B PA3BUTHH IIUBUIIM3AIIMN U COBPEMEHHOIO 00IIIEeCTBA;

Pa3BuTHE 7OTMYECKOTO U KPUTHUECKOTO MBIIUICHUS, KYJIbTYPhl PEUYH, CIHOCOOHOCTH K
YMCTBEHHOMY 3KCIIEPUMEHTY;

@OpMUPOBAaHUE HWHTEIUIEKTYaJbHOM UYECTHOCTH U OOBEKTUBHOCTH, CIOCOOHOCTH K
MIPEOJIOJICHUIO MBICIUTENBHBIX CTEPEOTUIIOB, BBITEKAIOLIUX U3 OOBIIEHHOTO OIbITA;
Bocniuranne  kayecTB  JIMYHOCTH, OOECHEYMBAIOIIMX  COLUMAIbHYI0  MOOMIBHOCTb,
CIIOCOOHOCTH MPUHUMATH CAMOCTOSITENIbHBIE PEILICHU S;

dopMHUpOBaHUE KAYECTB MBIIUICHHUS, HEOOXOIUMBIX [IJI aJanTalldd B COBPEMEHHOM
MH(}OPMATMOHHOM OOILIECTBE;

Pa3BuTHe nHTEpECa K MAaTEMAaTUYECKOMY TBOPYECTBY M MaTEMaTUYECKUX CIIOCOOHOCTEHH;
YMeHue sSCHO, TOYHO, TPAMOTHO H3JaraTb CBOM MBICIM B YCTHOW M NUCBMEHHOW pEYH,
IIOHMMATh CMBICI TIOCTABJICHHOW 3aJaud, BBICTPAUBATh apPryMEHTALUI0, MPUBOIUTH
MIPUMEPHI U KOHTPIIPUMEPHI;

KpuTH4HOCTH MBIIUICHUS, yMEHHE PACIIO3HABATh JIOTHUECKH HEKOPPEKTHBIE BHICKA3bIBAHUS,
OTJINYaTh TUIIOTE3Y OT (DaKTa;

[IpencraBienre 0 MareMaTHYeCKOM Hayke Kak cdepe 4UelOBEYECKOW AesTeIbHOCTH, 00
ATanax ee pa3BUTHs U 3HAUYMMOCTH;

KpeaTuBHOCTb MBIIIJICHUS, WHUIMATUBA, HAXOIYMBOCTh, AKTUBHOCTh TIPU pEUICHUU
MaTeMaTUYECKHX 3a]1ay;

YMeHre KOHTPOJIMPOBaTh MPOLECC U pe3yIbTaT YUeOHOM MaTeMaTUUeCKOU AesTeNbHOCTH;
CnocoOHOCTh K HMOILIMOHAJIBLHOMY BOCHPHUSTHIO MaTeMaTHUYeCKMX OOBEKTOB, 3ajad,
PELIEHUM, PACCYKICHUN;

6 MemanpeomMemHoM HanpaeleHuu.

PasButre mpencraBieHuii 0 MaTeMaTHKE Kak (OpMe ONHUCAaHUS M METOJAE IO3HAHHS
JICHCTBUTENIPHOCTH, CO3/IaHHUE YCIOBUM Ml MPHOOPETEHUS NEPBOHAYAIBLHOTO OIIbITA
MaTeMaTUYECKOr0 MOJIEINPOBAHUS;

dopMupoBaHUE OOMIMX CIMOCOOOB WHTEIUIEKTYaIbHOW EATEIbHOCTH, XapaKTEPHBIX [IJIs
MaTeMaTUKU U SBISIONIUXCS OCHOBOW IO3HABATEIBHOM KYyJNbTYpbI, 3HAYUMOMN st
pa3NUYHBIX cep YeTOBEUECKOU NeATEeIbHOCTH;

[lepBoHauanbHbIE MpeCTaBIECHUS 00 UIEAX U O METOJaX MAaTeMaTUKH KaK YHHBEpPCAIbHOM
A3bIKE HAYKH U TEXHUKH, CPEJICTBE MOJICIIMPOBAHMS SIBIICHUI U MPOLIECCOB;

YMeHue BUIETh MaTeMaTHYECKYyI0 3aJladyy B KOHTEKCTE MPOOJEMHOM CHUTyallud B JIPYTUX
IUCLHUIUIMHAX, B OKPYXKAIOIIEH )KU3HU;



YMeHre HaXxoauTh B Pa3IMYHBIX UCTOYHUKAX MH(MOpMAIUIO, HEOOXOIUMYIO JJIS PEIICHUs
MaTEeMaTUYECKUX MpoOJieM, MPEACTABIATh €€ B MOHIATHOU (hopMe, MPUHUMAThH PEIlICHUE B
YCIIOBUSIX HEIOJIHOM U M30BITOYHOM, TOUHON M BEPOATHOCTHOW MHPOpMAIIUK;

YMeHre MOHMMAaTh U HCIOJIb30BaTh MaTeMaTHUYECKUE CPEICTBAa HArISAHOCTU (rpaduku,
ArarpamMMbl, TaOIHIIBI, CXEMBI U JIP.) JUIS WJUTIOCTPAIH, HHTEPIPETAIIMH, ApTyMEHTAIUH;
YMeHure BbIJIBUTaTh TUIIOTE3bI IPH PEIICHNN YUEOHBIX 3a]a4, IOHUMATh HEOOXOIUMOCTh UX
IIPOBEPKH;

YMeHrne NpUMEHSATh WHIAYKTUBHBIE M JIEIYKTUBHBIE CIOCOOBI PACCYKICHUH, BUIETh
Pa3JIMYHbIEC CTPATErUH PEIICHUS 3a/1a4;

[loHnMaHue CynHOCTM aNrOpUTMHUYECKUX MNPEANMCAaHUNA W YMEHHME JCHMCTBOBATH B
COOTBETCTBHHU C MPEITI0KEHHBIM aITOPUTMOM;

YMeHre caMOoCTOSITENIbHO CTaBUTh 1I€TH, BHIOMPATh M CO3JaBaTh aIrOPUTMBI JJIsl pEIICHUS
y4eOHBIX MaTEMaTHYECKUX MTPOOIeM;

YMeHHue IUIaHUPOBaTh U OCYIUECTBIIATH AEATEIBbHOCTh, HAIIPABICHHYIO0 Ha PELICHUE 3a1a4
HCCIIEI0BATEIIBCKOTO XapaKTepa;

8 NPEOMEMHOM HANPABIEeHUU.

OBnaseHue MaTeMaTUYECKUMHU 3HAHUSAMHU U YMEHHUSIMH, HEOOXOJUMBIMU JJIs1 POAOKEHUS
00pa30BaHuUsl, U3YyUEHUSI CMEXKHBIX JIMCUUILIINH, IPUMEHEHHS B IOBCETHEBHOM JKU3HH;
Coznanve ¢yHaameHTa IJs MaTeMaTHYECKOro pa3BUTHS, (POPMUPOBAHUS MEXaHU3MOB
MBIIUIEHUS, XapAKTEPHBIX U1 MATEMAaTUIECKON IEATEIIBHOCTH;

OBnageHue 0a30BbIM MOHSATUHHBIM aIapaToOM [0 OCHOBHBIM pa3liefiaM CoOJIep KaHMs,
MPEACTABICHHE OO0 OCHOBHBIX HM3yYa€MbIX MMOHATUAX (YUCI0, FeoMeTpuyeckas Qurypa,
YpaBHEHUE, BEPOATHOCTb) KaK BAXHEHUIIMX MAaTEMAaTUYECKUX MOJAEJAX, I[MO3BOJISIOIINX
ONMCBHIBATH U U3y4aTh PEAJIbHBIC IIPOLECCHI U SIBJICHNUS,

YMmenue pabotath ¢ MaTeMaTHUYECKUM TEKCTOM (aHAIM3HPOBATh, U3BJIEKATh HEOOXOAUMYIO
uH(pOpPMaIMIO), TPAaMOTHO MNPUMEHATh MAaTEeMAaTUYECKyH0 TEPMHMHOJIOTMIO U CUMBOJIUKY,
HCIIOJIb30BaTh PA3JIMYHBIE A3bIKU MAaTEMAaTUKH,

PasButne npencraBieHUN O YMCIE, HATypPaJbHBIX YHUCEJ, OBJIAJCHHUE HAaBbIKAMU YCTHBIX,
IIACbMEHHBIX, THCTPYMEHTAJIbHBIX BBIYUCIICHUN

OBnazieHMe OCHOBHBIMU CIIOCOOAMM TPEICTABICHUA M aHaJ3a CTATUCTUYECKUX JIaHHBIX;
HaJIMyue IPEACTABICHUM O CTATHCTUYECKUX 3aKOHOMEPHOCTAX B PEATBHOM MHUpPE U O
Pa3IMYHBIX CIIOCO0AaX UX U3YUEHHMS], O BEPOSITHOCTHBIX MOJEISIX;

YMeHME TPUMEHATh W3YYEHHBIE IOHATHS, PE3yJbTaTbl, METOABl I pELICHHs 3a1a4y
MIPAKTUYECKOIO XapakTepa W 3aJad W3 CMEXKHBIX JHCIUIUIMH C HCIOJIb30BAHUEM
CIIPAaBOYHBIX MATEPUAJIOB, KAIBKYJISATOPA, KOMIIBIOTEPA.

YMeHue NOpoBOAMTH  KiaccU(UKAUU, JOTMYecKue OOOCHOBaHHUA, JI0Ka3aTesIbCTBa
MaTeMaTUYECKUX YTBEPKIACHNN;

YMeHne pacro3HaBaThb BUIbl MaTEMaTHYECKUX YTBEPKIACHUN (aKCHOMBI, OIpEAEIICHNUs,
TEOpPEMBI U Jp.), IPsIMbIE U 0OPATHBIE TEOPEMBI;

OBnazieHUEe CHUMBOJBHBIM SI3BIKOM aireOpbl, NMPUEMaMH BBINIOIHEHUS TOXIECTBEHHBIX
npeoOpa3oBaHull PAIMOHAIBHBIX BBIPAKCHUN, PEIICHHs] YPaBHEHU, CHCTEM YypaBHCHUI,
HEPABEHCTB U CHUCTEM HEPABEHCTB, YMEHHME HCIIOIb30BaTh MJCK0 KOOPAMHAT HA IJIOCKOCTH
JUISl UHTEPIPETALMKY YPaBHEHUH, HEPABEHCTB, CUCTEM, YMEHHUE NMPUMEHSTh alreOpandyeckue
npeoOpa3oBaHus, anmnapaT ypaBHEHUH M HEPABEHCTB ISl PEHICHMs 3a/lay U3 Pa3IudHbIX
pa3leios;



OBnagenue cucteMol GYHKUMOHAIBHBIX TMOHATHH, (YHKIMOHAIBHBIM  SI3BIKOM H
CUMBOJIMKOM, yMEHHE Ha OCHOBE ()YHKIIMOHATIbHO-TpaUUeCKUX MpeACTaBICHUN ONMUCHIBATD
Y aHAJIM3UPOBATh peajbHbIC 3aBUCUMOCTH.

COIAEPKXAHHUE

8 KUIACC

Yucaa v BIYMCICHUSA

KBanparhsie kopHu. ApudMeTnuecknili KBaJpaTHbIN KOpeHb U ero cBoiictra. [lonstue
MPPALMOHATIBHOrO Yncia. J{elcTBHs ¢ uppallMOHaIbHBIMU YKciiaMy. CBOWMCTBA IEWCTBHM €
MppaLMOHATBHBIMU YnciaaMu. CpaBHEHUE UPPALMOHAIBHBIX YHCE].

IIpencraBiienns 0 paCIIMPEHUIX YUCIOBBIX MHOKECTB. MHOKECTBA HATyPAJIbHBIX,
LIEJIBIX, PALIMOHAJIBHBIX, IEUCTBUTENBHBIX uncell. CpaBHeHne yncen. YncmoBbie
ITPOMEXKYTKHU.

HerictBus ¢ octatkamu. OcTaTku creneHen. [I[puMeHenne 0CTaTKOB K PELICHUIO
YPaBHEHMH B LIEJIBIX YUCIIAX U TEKCTOBBIX 3a/1a4.

Pa3mepbl 00bEKTOB OKpY:KAIOIIEr0 MUPA, JUIUTEIBHOCTh MIPOLIECCOB B OKPYIKAIOLLEM
mupe. CTaHAapTHBIN BUJ YHCTIA.

AJsre0panvecKkue BbIPaKeHUS

AnreOpaundeckas 1poOk. JlomycTrmbie 3HaU€HUS IEPEMEHHBIX B IPOOHO -
paloHaIbHBIX BhIpakeHUsIX. OCHOBHOE CBOMCTBO anredpandeckoit apoodu. CioxeHue,
BBHIYMTAHKE, YMHOXKECHHE U JIeJIeHHe anrebpandeckux apooeit. Beinenenue nenoi yactu
anredpanyecKkon apoou.

PaunonanbsHbie BolpakeHus. ToxaecTBeHHbIE TPeoOpa30BaHus palluOHAIbHbBIX
BBIPAKCHUM.

JlommycTuMble 3HaYEHUS! IEPEMEHHBIX B BBIPAKEHUAX, COJIEPKAILUX apUPMETHUECKUE
KBaJpaTHbIe KOpHU. TOXIE€CTBEHHbIE MPE0Opa30BaHMs BhIpaKEHU, COAEPKALIUX
apu(pMeTHYeCcKre KBaIpaTHbIE KOPHHU.

CrermneHb ¢ 1IeTbIM MOKa3aTesieM u e€ cBoicTBa. [IpeoOpa3zoBaHue BEIpAKEHUI,
COZIEPIKAILUX CTEIICHHU.

YpaBHeHUA U HEPABEHCTBA

KBanparnoe ypaBaenune. @opmyia KOpHEW KBagpaTHOro ypaBHeHHs. KoinuecTBo
JNEUCTBUTENBHBIX KOPHEU KBaJAPATHOTO ypaBHEHUs. Teopema Buera. YpaBHeHuUsI, CBOAUMBIE
K JINTHEVHBIM YPAaBHEHUSAM WJIH K KBaJAPATHBIM YpaBHEHUAM. KBaapaTHoe ypaBHEHUE C
rapaMeTpoM. Pelrenne TeKCTOBBIX 3a/1a4 ¢ MOMOLIBIO KBAIPATHBIX YPABHEHUM.

Hpo6Ho-panmoHaiibHbIe ypaBHEeHUs. Pelienrne qpoOHO-paliMoOHaIbHBIX YPABHEHUH.
Pelienne TeKCTOBBIX 3a/1a4 € IOMOIIBIO TPOOHO-PAIIMOHANIbHBIX ypaBHeHUH. ["padnyeckas
MHTEPIIPETAlNs YPABHEHUH C ABYMS IEPEMEHHBIMM.

Uucnossle HepaBeHCTBA. CBOKWCTBA YUCIOBBIX HEPABEHCTB.

Hepasencto ¢ nepemenHoi. CTporue u HecTporue HepaBeHcTBa. CI0KEHUE U
YMHOEHUE YUCIOBBIX HEpaBeHCTB. OLICHMBAaHNE 3HAYEHUS BhIpaKEeHUS. J[0Ka3aTeIbCTBO
HEPABEHCTB.

IIoHATHE O pelIeHNN HEPABEHCTBA C OAHOU NEPEMEHHON. MHOKECTBO pELIEHUN
HEpaBeHCTBA. PaBHOCUIIbHBIEC HEPABEHCTBA.

JInHelHOe HEpAaBEHCTBO C OJTHOM ITEPEMEHHON M MHOKECTBA €ro pemeHni. Pemenue
JIMHENHBIX HEPABEHCTB C OJTHOM nepeMeHHOW. CHCTEMBbI U COBOKYITHOCTH JIMHEMHBIX
HEPABEHCTB C OJHOM MTEPEMEHHON. Penmenne TEKCTOBBIX 33/1a4 ¢ MOMOIIBIO JINHEWHBIX
HEPABEHCTB C OJHOW IEPEMEHHOM.



DOyHKUNHA

O06acTh oInpeneaeHust U MHOKECTBO 3HaueHUN QyHKIUU. CriocoObl 3a1aHus QyHKIUH.
I'paduk ¢pynkumu. UYrenue cBoicTB pyHKIuu 110 €€ rpaduky. [Ipumepsl rpadukos
GyHKIM, OTpaXxarolyX peajbHble IPOLECCHI.

JIunetinas ¢pyHkius. @yHKINH, ONUCHIBAIOIINE IPSIMYIO U OOPATHYIO
MIPONOPIIMOHAIIBHBIE 3aBUCUMOCTH, UX IPAPUKH.

Oyuxmun Y = kx, y = kx + b, y = k/x, y = x3, y = VX, ¥ = |X| u ux cBoiictBa. Kycouro-
3a/1aHHBIE (QYHKIIUH.

Teopusi BEpOATHOCTH U CTATHCTHKA

[IpencraBienue qaHHBIX B BUJIE TAaOJUII, AUarpaMM, rpaduKoB.

MHO0X€ECTBO, AJIEMEHT MHOXECTBA, MOJIAMHOXKECTBO. Orepanuu HaJ MHOXECTBAMU:
oObeMHEHUE, IepeceueHue, nomnoiHeHue. CBOHCTBa omepauuid HajJg MHOXKECTBAMU:
IIEPEMECTUTENBHOE, COYETATENIBHOE, PpAaCIpENeIUTENIbHOe, BKIOUEHUs. lcmonp3oBaHue
rpauuecKoro NMpeacTaBICHUs] MHOXKECTB JJI ONKUCAHUS PEATbHBIX MPOLECCOB U SBJICHHI,
IIPU PELICHUU 3a/1a4.

N3mepenune paccerBaHus AaHHBIX. /lucriepcrs M CTaHAAPTHOE OTKIOHEHUE YMCIIOBBIX
HabopoB. J[uarpamma pacceruBaHusl.

DOneMeHTapHble COObITUSL ciay4yalHOro omnbiTa. CiayyailiHble coObITHUs. BepostHOCTH
coObITHI. OTBITBI C PABHOBO3MOXKHBIMHU 3JI€MEHTApPHBIMU COOBITUSAMU. CllydailHbIA BBHIOOP.
CBsi3p MEXIY MaJIOBEPOSITHBIMU M TPAKTUYECKU JOCTOBEPHBIMU COOBITHSIMH B MPUPOJE,
oOIIIECTBE U HayKe.

HepeBo. CBolicTBa JAEPEBBEB: E€AUHCTBEHHOCTh IYTH, CYLIECTBOBAHUE BHUCIYEU
BEPUIMHBI, CBS3b MEXKY YMCJIOM BEPIIMH U yucioM pedep. [IpaBuiio ymHoxeHus. Pemenue
3a/1a4 ¢ IMTOMOIIBIO rpad)oB.

[IpotuBomnomnoxueie coobiTus. uarpamma Ditnepa. O0beIMHEHNE U IEPECEUCHUE
coObIThii. HecoBmecTHble cOOBITHSI. DOpMYyJia CI0KEHUS BEPOSTHOCTEH. Y clI0BHAs
BepossTHOCTD. [IpaBuno ymuoxxenusi. HezaBucumeie coowitud. [Ipeacrasnenue
DKCIIEPUMEHTA B BUJE JepeBa. Pemenne 3a1a4 Ha HAXOKJAEHUE BEPOATHOCTEN C MOMOILBIO
JI€pPEBA CIy4aHOT0 HKCIIEPUMEHTA

9 KUIIACC

Yucuaa 1 BbIYHCICHUSA

Kopens n-ii crenenu u ero cBoiictBa. CTENeHb C pallMOHAIBHBIM MOKA3aTeNeM U €€
CBONCTBA.

AureOpanveckue BbIpaKeHHU s

ToxxaecTBeHHbIE Pe0Opa30BaHUs BEIPAKEHUMN, COIepKAIIUX KOPEHb N-Il CTENEeHH.
ToxnecTBeHHbIE MPe0Opa30BaHUs BRIPAXKEHUH, COJIEPIKAILIUX CTENEHb C pallMOHAIbHBIM
MTOKA3aTEIIEM.

KBagpatHssiil TpéxwieH. KopHu kBagpaTHOro tpéxusieHna. Pa3nokeHne kBaapaTHOTO
TpEXUJICHA HA JIMHEWHBIE MHOXKUTEIIH.

YpaBHeHUA U HEPABEHCTBA

buxBanpaTtHsle ypaBHeHUs. [[pumMepsl IpUMEHEHUI METOI0OB PABHOCHIIBHBIX
npeoOpa3oBaHuid, 3aMEHBI IEPEMEHHOM, TpahpruecKkoro MeToia MpU PEIICHUH YpaBHEHUH 3 -
i u 4-ii creneHen.

Pemenne npoO6HO-pallnOHATBHBIX YPaBHEHUI.

Pemenne cucreM ypaBHEHHM C IByMs IEPEMEHHBIMU. Perenne npocTenmmx CucTeM
HEJIMHEWHBIX YpaBHEHUH C IByMs MepeMeHHBIMU. | 'paprueckuii MeTo 1l peleHUs] CHCTEMBI



HEJIMHEWHBIX YPABHEHUH € ABYMs IepeMeHHbIMU. CHCTEMA ABYX HEJIMHENHBIX YPAaBHEHHI C
IBYMs IEPEMEHHBIMU KaK MOJEIb PEATBHON CUTYALNH.

Uucnosble HepaBeHCTBA. PerieHne TMHENHbBIX HEpaBeHCTB. /Joka3aTenbcTBO
HEPaBEHCTB.

KBagpaTHbie HEpaBEeHCTBA C OJTHOM ITIEpEMEHHON. Perenne kBaapaTHbIX HEPABEHCTB
rpadMyecKUM METOJ0M M METOJ0M MHTEPBAIOB. MeTO1 MHTEPBAJIOB JJI PAllMOHATLHBIX
HepaBeHCTB. [IpocTennme HepaBeHCcTBa ¢ TapaMeTPOM.

PeleHne TeKCTOBBIX 3a/1a4 € IOMOILIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHcTBO ¢ AByMs nepeMeHHBIMU. PerieHre HepaBeHCTBA ¢ IBYMsI IEPEMEHHBIMU.
CucTteMbl HEPaBEHCTB C ABYMS ITIepeMEHHBIMU. ['padrueckuii MeTO| peIeHUsI CUCTEM
HEPABEHCTB C ABYMs IEPEMEHHBIMHU.

DOyHKUNHA

Oynkius. ColicTBa PyHKIUN: HYJIU QYHKIIMH, TPOMEXKYTKHA 3HAKOTIOCTOSIHCTBA
GyHKIMH, TPOMEKYTKH BO3pacTaHus U yObIBaHUS (PYHKIIMH, YETHBIC U HEUETHBIC (PYHKITUH,
HanOoJIbIIICe U HAUMEHBIIICE 3HAUCHUS (DYHKITUH.

KBaaparuunas ¢hynkuus u e€ cBoictBa. Mcronb3oBaHue CBOMCTB KBaIpaTUUHON
bynkuuu 115 pemenus 3anad. [locrpoenne rpaduka kBagparuunoil pyHkiumu. [lonoxenue
rpaduka KBaApaTuuHON (PYHKIIMU B 3aBUCUMOCTH OT €€ k03 duiineHtoB. ['paduku
Gynkumii y =ax2, y = a(x — m)?u y = a(x — m)? +n. IMoctpoenue rpapukoB GpyHKIUI ¢
MIOMOIIBIO MPEe0Opa30BaHUM.

HpobHo-nuneinas pynkuus. MccnenoBanue GyHKIUN.

Oynkuusa Y = X" ¢ HaTypaldbHBIM TMOKa3aTeneM N u e€ rpaduk.

YucJioBbIC OCTIEA0BATEIbHOCTH H NPOrPEeCCHH

[TonsiTue uncnoBoit mocneaoBarenbHOCTH. KoHeuHbIe 1 OECKOHEUHBIE
nocieaoBaTeabHOCTU. OrpaHUYeHHas OCIeA0BaTEIbHOCTE. MOHOTOHHO BO3pacTaromas
(yObIBaro1as) mocienoBaTeibHOCTh. CIIocOOBI 3aaHus MTOCIEA0BATEILHOCTH:
OMHCATENbHbIN, TAOJUYHBIN, C TOMOIIBIO (HOPMYJITBI N-TO YJIeHa, PEKYPPEHTHBIN.

Apudmernueckas u reomeTpudeckas nporpeccur. CBoWCTBa YJICHOB apu(MeTHUeCKON
¥ TEOMETPUIECKOi nmporpeccuit. @opMyIibl N-TO WieHa apUPMETHICCKON U TeOMETPUIECKON
nporpeccuii. DopmMyibl CyMMBI TIEPBBIX N YJIEHOB apu(PMETHUECKON U TeOMETPUIECKON
nporpeccuil. 3ajjauu Ha MPOIEHTHI, 0aHKOBCKUE BKJIa/bl, KPEIUTHI.

Teopust BepOITHOCTH U CTATUCTHKA

[IpencraBnenre naHHBIX B BUJE TaONWIl, auarpamm, rpaduKOB, HHTEPIIPETAIHS
TaHHBIX. YTEeHHE U TTOCTPOCHHE TAOJHI], TUarpaMm, rpa@uKoB MO peaabHBIM JIaHHBIM.

[lepectanoBku u ¢akropuan. Coueranusi U yuciao coueranuid. Tpeyronpuuk [lackans.
Pelenue 3a1a4 ¢ UCTIOIb30BaHUEM KOMOWHATOPUKH.

['eomerpudeckas BeposaTHOCTh. Ciy4aiiHblii BHIOOP TOYKH U3 (DUTYpPHI HA TUIOCKOCTH,
13 OTpEe3Ka U U3 IYT'U OKPYKHOCTH.

UcnbiTanne. Ycenex m Heypaua. Cepus ucnblTaHuii 10 nepBoro ycmnexa. Cepus
ucneiTanuii bepayiu. BeposaTHOCTH cOOBITHI B cepyu UCTIbITaHUI bepHyim.

CiyyaiiHast BeIMYMHA U pacCIpefeeHue BEPOSITHOCTEN. MaTeMaTH4ecKoe OKHUIaHUE U
mucnepcust. Ilpumepbl MaTeMaTHYECKOTO OXHAAHHMS KaK TEOPETUYECKOIO CPEIHETO
3HAQYEHUs BEJIIMYMUHBL. MaTeMaTH4ecKOoe OKHMIAHWE M JUCHEPCHUsl CIyYalHOW BEJIIMYUHBI
«YHCIIO YCTIEXOB B CEPUU UCIIBITAaHUN bepHYIIn».

[Tonsitue o 3akoHe OodbIIMX yuced. M3MepeHue BEepOSATHOCTEH C MOMOUIBIO YacTOT.
Pounb 1 3HaYeHne 3aK0Ha OOJIBIINUX YKCEN B IPUPOJE U OOIIECTRE.



Temarnueckoe mannposanme 9 KIIACC

I'n | ConepsxaHue mporpamMmsl Kon yacoB | [IpumepHble CpOKH
[ToBTOpEHUE 9 01.09-15.09
1 | PammoHasbHBIE  HEpaBeHCTBA W uXx | 18 19.09-17.10
CHUCTEMBI
2 | Cucrtempl ypaBHCHHH 20 18.10-28.11
3 | YucnoBsie QpyHKIMH 20 29.11-09.01
4 | [Iporpeccun 18 19.01-09.02
5 | DneMeHThl KOMOMHATOPUKH, CTATUCTUKU U | 26 13.02-05.04
TEOPUH BEPOSITHOCTEMN
[ToBTOpEHUE 20 09.04-17.05
Htoro 131
TEMATHYECKOE IIJIAHUPOBAHMUE 8 kaacc
HaumenoBaHne TeMbl K-Bo [Tepuon
JacoB MIPOXOKICHUS
[ToBTOpEHUE 7 01.09-12.09
['maBa 1. Anre6panueckue 1poou. 26 13.09-27.10
['maBa 2. ®yHkus y = JX . CaoiictBa 20 07.11-08.12
KBaJPAaTHOTO KOPHS
I'maBa 3. KBanpatuunas GyHkuusi, GyHKIIHS 20 12.12-19.01
y= 5
X
I'naBa 4. KBajipaTHble ypaBHEHUS 21 23.01-27.02
I'naBa 5. HepaBeHcTBa 15 28.02-02.04
BeposiTHOCTh 1 cTaTUCTHKA 18 03.04-08.05
HTtoroBoe noBTopeHne 8 14.05-24.05
HUTOTO 135
COI''TACOBAHO COI''TACOBAHO
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