MyHnuuunanasHoe GloqKeTHOe 061e00pa3oBaTe/IbHOE YUPEKICHHE
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PACCMOTPEHO [Tpunoxenne
Ha 3acegannu MO K OCHOBHOM 00pa30BaTeIbHOM MporpamMme
A | JLB. 3epkuna / OCHOBHOT0 0011ero oopasosanus MbBOY COIL Ne 44,
[Tpotoxom No_1 YTBEP)KIEHHOH IpuKa3oM ot «31» aBrycra 2023 .
ot «J 7» arycra 2023 1. Ne I1144-13-627/3
COI'JIACOBAHO

3a UTENb IUpeKTOpa mo YBP
g% / E.B. BypyxwuHa /

«37% asrycra2023 1.

PabGouasi nporpamma

no ajaredpe

(B cooTBETCTBUH ¢ (enepaTbHON 06pa30BaTeIBHON IPOrPAMMO OCHOBHOIO OOILErO
00pa3oBaHusl, yTBEP)KACHHOM nprka3oM Munnpocsemenns Poccuu ot 18.05.2023 r. Ne
370, 1 denepabHBIM rOCy IAPCTBEHHBIM 06Pa30BaTENBHEIM CTAHIAPTOM OCHOBHOIO
ob1iero o6pazoBaHusl, yTBEPIKAEHHBIM MUHUCTEPCTBOM 06pa30BaHus U HAYKH
Poccuiickoit ®eneparuu ot 17.12.2010 r. Ne 1897)

B 9 KJ1accax

IIporpamma cocraBnena pabodeit rpynmnoi yunTeaei MaTeMaTuKu

MBOY COIL Ne 44

r. Cypryt
2023-2024 yuebHbI rof




HOACHUTEJBHASA 3AIIUCKA
PaGouass mporpamma 1o anre6pe cocraBieHa Ha ocHoBe DenmepaabHOl  OCHOBHOM
0011e00pa30BaTeNIbHON MPOrpaMMbl  OCHOBHOTO OOIIEro 0O0pa30BaHUs, YTBEPKACHHOW IPHKA30M

MunuctepctBa mnpocsemieHuss PO or 16.11.2022 1. Ne 993 «O06 yrBepxueHun ¢eaepaabHOn

00pa3oBaTeNbHON MPOTrpaMMbl OCHOBHOTO OOIEro 0Opa3oBaHMSA», B COOTBETCTBUU C TPEOOBAHUSAMHU K

pe3ylibTaTaM OCBOCHHSI OCHOBHOI 0011€00pa30BaTeIbHOM MporpaMMbl OCHOBHOTO 001iero o0pa3zoBaHus,

npeJcTaBIeHHbBIMA B DenepanibHOM rocyJapCTBEHHOM 00pa3oBaTeIbHOM CTaHAAPTE OCHOBHOTO OOILEro
obopazoBanms (Ilpukas MunnpocBemenus Poccum ot 31.05.2021 Ne 287 «O06 yTBepxaeHUU

(benepanbHOro rocy1apcTBEHHOT0 00pa30BaTENBHOIO CTaHAAPTa OCHOBHOTO 00LIero o0Opa3oBaHUs»); B

COOTBETCTBUM C TpPEOOBAHUAMU K IUIAHUPYEMBIM pe3yJbTaTaM OCBOEHHUA ¢eaepanbHO OCHOBHOM

0011e00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIET0 OOpa30BaHUs, B COOTBETCTBUU C YYCOHBIM

IJJAHOM IIKOJIBI, y4eOHO-METOJIUYECKUM KOMIUIEKTOM IKonbl Ha 2023-2024 yueOHblii Ton. B Hei

coOoaeTcss MPeeMCTBEHHOCTh ¢ DenepaibHBIM TOCYIApCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM

HA4yaJpHOrO OoOHIero 00pa3oBaHUS; YUMUTHIBAIOTCS BO3PACTHBIE M TICHUXOJIOTUYECKHE OCOOEHHOCTH

IIKOJIbHUKOB Ha YPOBHE OCHOBHOT'O OOIIEro 00pa30BaHMs, MEXKIIPEIMETHBIEC CBA3H.

B 2023-2024 y4eOHOM roay mpu OpraHu3anuu oOpa30BATEIBLHON EATEIBHOCTH IO JaHHOM
IIPOrpaMM€ YYHUTBIBAIOTCS IIOJIOKEHUS CIIEAYIOIIMX HOPMATHUBHBIX IIPABOBBIX, HHCTPYKTHUBHBIX H
METOANYECKUX TOKYMEHTOB:

o @enepanbHblii 3akoH 0T 29 nexabpst 2012 roma Ne 273-@3 «O06 obpazoBanmm B Poccuiickoii
®denepaunn» (C USMEHEHUSIMHU);

o @ecnepanbHbiii 3ak0H OT 24 ceHTs0ps 2022 roma Ne 371-03 «O BHECCHMHM H3MEHEHUH B
®denepanpubiii 3akoH «O0 oOpazoBanuu B Poccuiickoit denepanuu» u cratbio 1 denepaibHOrO
3akoHa «O0 o0s3arenpHBIX TpeboBaHUsIX B Poccuiickoit denepaunn»;

e [Ipuka3 Munnpocsenieauss P® ot 31.05.2021 roma Ne 287 «OO6 yrBepkaeHUU QenepalbHOTO
roCy/1apCTBEHHOI'0 00pa30BaTENIbHOIO CTaHIapTa OCHOBHOT'O OOIIET0 00pa30BaHus»;

e [Ipuka3 MunuctepctBa npocsemenus PO ot 18.05.2023 Ne 370 «O0 ytBepxaeHuu denepanbHOR
00pa30BaTeNnbHOM MPOrpaMMbl OCHOBHOTO 00IIIEro 00pa3oBaHUM;

e [lpuka3 MunucrepcrBa npocsemenus P® or 22.03.2021 Ne 115 «O0 yrBepxknenuun llopsaxa
OpraHM3allMM ¥ OCYIIECTBJIEHUS  0Opa3oBaTeNbHONM  JIEATENbHOCTM 10  OCHOBHBIM
o0mieo0pa3oBarelbHbIM IpPOrpaMMaM - 00pa3oBaTeNbHBIM MPOrpaMMaM HadyalbHOTO OOIIero,
OCHOBHOT'0 OOILIET0 U CPEHET0 00I1IEr0 00pa30BaHuUs»;

o [Ipuka3 MunucrepctBa mnpocsemeHuss P® or 21 cenrsops 2022 r. Ne 858 «OO6 0OCHOBHBIX
U3MEHEHMSIX B HOBoM DeiepanbHOM NepeyHe yueOHUKOBY;

e [locranoBnenue I'maBHOro rocygapcTBeHHOro caHuTapHoro Bpauda Poccuiickoit denepaunu ot 28
ceHTs10ps 2020 r. Ne 28 «O6 yrBepxkaeHun canutapHbix npasmi CII 2.4.3648-20 «CanurtapHo-
SMHUJIEMHOJIOTHYEeCKHe TpeOoBaHWs K OpraHu3alusM BOCHMTAaHUS W OOydeHHs, OTAbIXa H
03JI0POBJIEHUS] MOJIOAEKN Y,

e [locranoBnenue I'maBHOro rocynapcTBeHHOro caHuTapHoro Bpada Poccuiickoit denepannn ot 28
sauBapst 2021 r. Ne 2 «O06 yrBepkJIeHHMM caHUTapHbIX npaBuia U HopMm CanlluH 1.2.3685-21
«'urneHnvYecKkre HOPMATUBBI U TpeOOBaHUS K oOecreueHuio 0e30macHOCTH U (W) O€3BpEeTHOCTH
JUIS YelloBeKa (DaKTOPOB Cpelibl OOMTaHUSI;

o KoHnmenus pa3BUTHS MaTeMaTH4eckoro oOpaszoBaHusi B Poccuiickoit ®Denepanuu (yTBEpxkKAcHa
pacniopspxkennem [IpaButensctBa Poccuiickoit @enepannu ot 24 nexadps 2013 r. Ne 2506-p).

B snoxy mudpoBoit Tpanchopmanmu Bcex cdep UYEIOBEUECKOW AESITEIPHOCTH HEBO3MOXKHO CTaTh
00pa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0Oe3 0a30BOM MaTeMaTHYeCKOW MOATOTOBKH. YK€ B IIKOJIE
MaTeMaThKa CIIY)KUT OIMOPHBIM MPEAMETOM Il W3YYCHHS CMEXHBIX JUCIUIUIMH, a TOCJE IIKOJBI
peasibHOM HEO0OXOJUMOCTBIO CTAHOBUTCS HEIpEephIBHOE 00pa3oBaHWEe, YTO TpeOyeT MOTHOLIEHHOM
6a30B0i1 0011e00pa30BaTEILHON TOAITOTOBKH, B TOM YHCJIE M MATEMaTHIECKOM.

D10 00yCIOBIEHO TE€M, YTO B HAIIM JHU PACTET YUCIO Mpodeccuii, CBI3aHHBIX ¢ HEMOCPEACTBEHHBIM
MIPUMEHEHUEM MAaTeMAaTHKU: U B cpepe SIKOHOMUKH, K B OM3HECE, M B TEXHOJOTUUYECKUX 00JIACTAX, U TaXKe
B r'yMaHUTapHbBIX cepax. Takum oOpa3oM, Kpyr MIKOJLHUKOB, A KOTOPBIX MaTeMaTHKa MOXET CTaTh
3HAYUMBIM MIPEAMETOM, PACIIUPSICTCS.

[TpakThdeckass TOJE3HOCTh MaTeMaTUKH OOYCJIOBIEHA TeM, 4TO €€ TPEAMETOM SBISIOTCS
dbyHIaMEHTaNbHBIE CTPYKTYpPHl HAIIETO MHpa: MPOCTPAHCTBEHHBIE (HOPMBI M  KOJWYECTBEHHBIE
OTHOLLIEHUS OT NPOCTEUIINX, YCBAUBAEMBIX B HEMOCPEACTBEHHOM OMbBITE, JO JIOCTATOYHO CIIOMXHBIX,



HEOOXOAUMBIX JUIS Pa3BUTHS HAYYHBIX M NPUKIAJHBIX UIeH. be3 KOHKPETHBIX MaTeMaTHYeCKUX 3HAHUMN
3aTPyHEHO TIOHUMaHME MPUHIIUIIOB YCTPOWCTBA U UCIIOJIB30BAaHUS COBPEMEHHON TEXHUKH, BOCIPUSATHE
UM MHTEepIpeTanyst pa3sHOOOpa3HOH COLMANbHOM, S3KOHOMUYECKOH, NOJUTUYECKOH HWH(pOpMAaINH,
Mas103(p(peKTHBHA TMOBCEIHEBHAsI IpPAaKTUYECKas JesATeNbHOCTh. KaXIoMy 4YelnoBeKy B CBOEH JKU3HU
MPUXOJUTCS BBIIOJIHATD PACUEThl U COCTABIATH AITOPUTMBI, HAXOIUTHh U IPUMEHATH (OPMYIIBI, BIAJIETh
IPAKTUYECKUMU TNpUEMAMU TEOMETPHUUYECKUX M3MEPEeHHM M IOCTPOCHUH, 4YuUTaTh HH(POPMALUIO,
NPEJCTAaBICHHYI0 B BUAE TaONUI], TUarpaMM M TpauKOB, XUTh B YCIOBHUSX HEONPEACIEHHOCTH U
IIOHUMAaTh BEPOATHOCTHBIN XapaKTep CIy4alHbIX COOBITHH.

OMHOBPEMEHHO € paciIupeHueM cdep MPUMEHEHUsI MaTeMaTHKU B COBPEMEHHOM O0IIecTBe BcE Ooee
BaXHBIM CTAHOBUTCS MAaTEMaTHYECKUH CTWIb MBIIIJICHUS, TMPOABISAIOIIMNACA B  ONpPENeNEHHBIX
YMCTBEHHBIX HaBbIKaxX. B mporiecce u3ydeHuss MaTeMaTUKU B apceHa MPUEMOB U METOAOB MBILUICHUS
YeJIOBEKAa €CTECTBEHHBIM 00pa3oM BKJIFOYAIOTCS MHIYKLIMS M JEAYKIHs, 0000IIeHNe U KOHKpETU3alus,
aHaTM3 M CHHTE3, KJIACCUPUKAIMS M CUCTeMaTH3alus, adcTparupoBaHue U aHajuorus. OOBEKTHI
MaTeMaTHYECKUX YMO3AaK/IIOUEHHH, MpaBuila UX KOHCTPYUPOBAHMS PACKPHIBAIOT MEXAHU3M JIOTHYECKHUX
MOCTPOCHMI, CIIOCOOCTBYIOT BBIPa0OTKE YyMEHHUS (QOpMyIupoBaTh, OOOCHOBBIBATH M JOKAa3bIBAThH
CYXJIEHHs, TEM CaMbIM Pa3BUBAIOT JIOT'MYECKOE MbIlIUIEHUE. Benyias ponb NpuHaIe)KuT MaTeMaTUKe 1
B ()OPMHUPOBAHUHU AITOPUTMUYECKONH KOMIOHEHTHI MBIIUICHUS M BOCIHUTAHUHM YMEHHH JEHCTBOBATH IO
3aJJaHHBIM aJITOPUTMaM, COBEpIIEHCTBOBATh U3BECTHBIE U KOHCTPYUPOBAaTh HOBbIE. B mporecce pemenus
3a]]a4 — OCHOBOW Y4eOHOM JEesITeTbHOCTH Ha YPOKaX MaTeMAaTUKH — Pa3BUBAIOTCS TAKXKE TBOPUYECKas U
IIPUKJIAHAS CTOPOHBI MBIIIJICHHUS.

OOydenue maremaTHKe Ja€T BO3MOXKHOCTH Pa3BHBATh y OOYYAIOMIMXCS TOYHYIO, PALIMOHAIBHYIO W
MHPOPMATUBHYIO peuyb, YMEHHE OTOMpaTh Haulojiee MOAXOJAIUE SA3BIKOBBIE, CHMBOJIUYECKHUE,
rpaduUecKre CpecTBa IS BRIPAKECHUS CYXKICHUH U HATIISITHOTO UX MPEICTABICHHS.

Heo0XxoauMbpIM KOMIIOHEHTOM OOLIed KyJIbTypbl B COBPEMEHHOM TOJKOBAaHHUU SIBIISETCS oOliee
3HaKOMCTBO C METOJAaMH TIO3HAHHS JI€HCTBUTENBHOCTH, TPEACTABICHHUE O MpeaMeTe U MEeTonax
MaTeMaTHKH, UX OTJIMYUN OT METOJOB JIPYTUX €CTECTBEHHBIX U I'YMaHMTApHBIX HayK, 00 0COOEHHOCTSX
NPUMEHEHHS MaTeMaTHKU JUIS pPEHIeHWs Hay4YHbIX ¢ NPHUKIAAHBIX 33mad. Takum  oOpasom,
MaTeMaTHueckoe o0pa3oBaHuEe BHOCUT CBOM BKJIaJ B (hopMuUpoBaHHE OOIIEH KyJIbTYPbI UEIOBEKA.
W3yueHne maTeMaTHKH TaKXe CIIOCOOCTBYET ASCTETHYECKOMY BOCHHUTAHHUIO YEIOBEKa, OHUMaHUIO
KpacoThl M U3AIIECTBA MAaTEMaTUYECKUX PACCYXIEHUI, BOCIIPUATHIO T€OMETPUUECKUX (OPM, YCBOCHHIO
U CHMMETPHHU.

Henun 1 3aga4u u3yvyeHus: Kypca ajaredpsbl

Anrebpa sIBIII€TCSl OJHUM U3 OIOPHBIX KYPCOB OCHOBHOMH ILIKOJIBI: OHA 00ECTIeYMBAET U3YUEHHE IPYTUX
JVCUUIUIAH, KaK €CTECTBEHHOHAYYHOTO, TaK M TYMaHUTAPHOTO IIMKJIOB, €€ OCBOCHHE HEOOXOIUMO IS
IPOAOIDKEHUsT O0O0pa3oBaHMsl M B IOBCEIHEBHOW JKM3HU. Pa3BuTHe y o0O0ydaromuxcs HaydyHBIX
MPEJCTaBICHUN O TPOWCXOXJICHUH M CYIIHOCTH anreOpamdecKuX aOCTpakIuif, crocode OTpakeHUs
MaTeMaTHYeCKOM HayKoH SBJIIEHUMM W TNpOLIECCOB B MPHUPOJAE M OOLIECTBE, POJIM MaTeMaTHYECKOTo
MOJIETMPOBAaHUSl B HAyYHOM IO3HAHUM U B NPAKTHKE CIOCOOCTBYET (OPMUPOBAHUIO HAYYHOI'O
MHUPOBO33PEHUSI M KadeCTB MBIIIJICHNS, HEOOXOAMMBIX JJIs ajanTalid B COBPEMEHHOM LH(pOBOM
oOmectBe. M3ydyenue anreOpbl ecTeCTBEHHBIM 00pa3oM oOecleuyuBaeT Pa3BUTHE yYMEHHS HAOJIONATh,
CpaBHUBaTh, HAaXOJUTb 3aKOHOMEPHOCTH, TpeOyeT KpPUTHUYHOCTH  MBIIUICHUS, CIIOCOOHOCTH
apryMEHTHPOBAHHO 0OOCHOBBIBATh CBOM JI€MCTBUSI U BBIBOJIbI, POPMYIUPOBAThH yTBEpkKAeHUs. OCBOEHNE
Kypca anreOpsl oOecrneunBaeT pPa3BUTHE JIOTHUECKOTO MBIIIJIEHUS OOYYaloUIMXCs: OHHM HCIOJB3YIOT
NEAYKTUBHBIE W HWHAYKTHBHBIE pPAacCyXXIEHHUs, O0O0OIIeHHEe W KOHKPETH3alUI0, a0CTparupoBaHUE W
a"anoruto. OOyuenue anreOpe MpeanoyaraeT 3HAYUTEIbHBI 00BEM CaMOCTOSTEIBHON IESTEIbHOCTH
00yJaroImuXxcs, IO3TOMY CaMOCTOATENBHOE peIIeHHWEe 3aJad eCTECTBEHHBIM 00pa3oM  SIBIISIETCS
peanu3anuen AeaTeIbHOCTHOTO MPUHIIUIA 00yUeHHUSL.

B ctpykType mporpammbl yaeOHOTO Kypca «Anredpa» OCHOBHOM IIKOJIBI OCHOBHOE MECTO 3aHUMAIOT
COJIep’KATEIbHO-METOJUUECKUE JIMHUU: «YHCNa U BBIUUCIEHUSY»; «ANreOpandeckue BBIPAKCHUS;
«YpaBHEHUS W HepaBeHCTBay; «DyHkumm». Kaxmas u3 3TUX coaepKaTeTbHO-METOIMYECKUX JTMHHUN
pa3BUBAaeTCAd Ha MPOTSHKEHUU TPEX JeT U3y4eHHsl Kypca, €CTECTBEHHbIM 00pa3oM IeperuieTasch U
B3aMMOJICICTBYS C JPYrMMHM €ro JuHusMU. B Xone u3ydeHus kypca oOydyaromUMCs MPUXOTUTCS
JIOTHUECKH pacCykAaTh, HCHOJIb30BaTh TEOPETHUKO-MHOXXECTBEHHBIH s3bIK. B cB3u ¢ 3TUM
1eJ1eco00pa3HoO BKIIOYHTH B IMMPOTPAMMY HEKOTOPBIE OCHOBBI JIOTHKH, TPOHU3BIBAIOIINE BCE OCHOBHBIC
pa3ziensl MaTeMaTHYecKoro oOpa3oBaHUS M CIOCOOCTBYIOLIME OBJIAJCHHIO OOYYaAIOIIMMKCS OCHOB



YHHUBEPCAILHOT'O MAaTEMAaTUYECKOTO s3bIKa. TakuM 00pa3zoM, MOKHO YTBEPXAaTh, YTO COAEPIKATEIbHOM
U CTPYKTYPHOH 0COOCHHOCTBIO Kypca «ANreOpay sSBIAECTCS €ro HHTETPUPOBAHHBIN XapaKkTep.

Conepxxanne nuHUM «Yucia ¥ BBIYUCICHUS» CIYKUT OCHOBOW ISl JANbHEHIIEro H3y4eHUs
MaTeMaTHKH, CIIOCOOCTBYET pa3BUTHIO y OOYYaIOUIMXCS JIOTMYECKOIO MBIIUICHUS, (OPMUPOBAHHIO
YMEHUS T0JIb30BAaThCSl AITOPUTMAaMH, a TAKXKe MPHUOOPETEHUIO MPAKTHYECKUX HABBIKOB, HEOOXOIUMBIX
IUIs1 TIOBCETHEBHOM *MU3HU. Pa3BUTHE MOHATHS O YKCiIe B OCHOBHOM IKOJIE CBSI3aHO C PALlOHAJIBHBIMU U
UppalMoOHAIbHBIMU YUCIIaMH, (POPMUPOBAHHEM MPEICTABICHUN O JEHCTBUTEILHOM YHCIe. 3aBepllieHUe
OCBOEHHUS YUCIOBOM JMHUU OTHECEHO K CTaplieMy 3BE€HY O0Iero oopa3oBaHMUsl.

Conepxanne AByX anreOpandecKux IHMHUA — «ANreOpandeckue BBIPAKECHUS» U «YpaBHEHUA U
HEpaBEHCTBa» CIOCOOCTBYET (OPMHPOBAHHIO y OOydYaroIUMXcs MaTeMaTHMYecKoro — ammapara,
HEOO0XOAUMOTO JUI PEIICHHS 3a/1a4 MAaTeMaTUKH, CMEXHBIX MPEIMETOB U MPAKTUKO-OPHEHTUPOBAHHBIX
3ajady. B ocHOBHOW mIKojie y4eOHBIH MaTepuall IpyNIUPYETCs BOKPYI PALMOHAIbHBIX BBIPAXKECHUH.
Anrebpa IeMOHCTPHPYET 3HAYCHHE MAaTEMATUKH KaK sI3bIKA JUUIsl IOCTPOCHUSI MaTEMAaTUIECKUX MOJICNIEH,
ONMCAaHMs TPOLECCOB M SBJIECHUH pearbHOro Mupa. B 3amaunm oOyueHus anreOpe BXOIAT TaKxke
JanbpHeHIee pa3BUTHE AJITOPUTMHUYECKOTO MBIIUICHUS, HEOOXOIUMOI0, B YaCTHOCTH, IS OCBOCHUS
Kypca uHGOpPMATHKM, W OBJIAJCHME HaBbIKaMM JEAYKTUBHBIX paccyxaeHuil. IlpeoOpa3oBanue
CHMBOJIBHBIX (DOPM BHOCHUT CBOH cHielU(HUECKUil BKJIaX B pa3BUTHE BOOOpa)KEHHs, CIIOCOOHOCTEH K
MaTeMaTHueckoMy TBopuecTBy. CoaepkaHue (QyHKIHMOHAIBHO-TpaUUYECKOll JMHUM HALEIEHO Ha
[I0JIy4YE€HUE MIKOJIbHUKAMU 3HAaHUM 0 QYHKIUAX KaK BaKHEHIIEH MaTeMaTH4eCKONH MOJIEH JIsl OIMCAHUS
U MCCIEIOBAaHUS pa3HO OOpa3HBIX HPOLIECCOB W SIBIEHUI B mpupoje u obmectse. M3yuenue 31oro
MaTepHala CrioCOOCTBYET Pa3BUTHIO y OOYUAIOMIMXCSl YMEHHSI HCIIOJIb30BaTh Pa3IMuHbIe BBIPA3UTEIbHBIE
CpeAcTBa s3blka MaTeMAaTUKU — CJIOBECHbIE, CHMBOJMYECKHE, TIpauuecKkue, BHOCUT BKIAJ B
(dbopMHIpOBaHKE TPEACTABICHUH O POJIM MATEMATHKH B Pa3BUTHU LIUBIIIU3AIMH U KYJIbTYPHI.

B cootBercTBUU ¢ yueOHBIM M1aHOM KOl Ha 2023-2024 yueOHbIi ToJ, A U3y4eHUs alreOphl B
9 kiaccax BbIIENIEHO 4 yaca B HEAENI0, 4TO cocTamiseT 136 yueOHBIX 4acoB B roJ M3 HUX 3 yaca — 3
o0s13aTeNIbHON yacTu yd4eOHoro 1iasa, 1 yac — u3 yactu, popMupyemMoil yuacTHUKaMu 00pa30BaTeNIbHBIX
OTHOLLIEHUH.

Conep:xanue yueOHOro npeamera ajaredopa B 9 kiacce
Yuciia 1 BbIYUCICHUA

JleiicTBUTENbHBIE YUCIIA.

PannonaneHble yncna, uppauoHaIbHble YHCIIa, KOHEUHbIE U OECKOHEUHbIE IECATUYHBIE APOOH.
MHOXecTBO IeHCTBUTENBHBIX YUCEN; IeHCTBUTEIbHbIE YKCiia Kak OECKOHEUHbIE IECITUYHBIE IPOOH.
B3auMHO OJHO3HAaYHOE COOTBETCTBHE MEXKIY MHOXKECTBOM JICHCTBUTENIBHBIX YHCEN H
KOOPJAMHATHOU IIPSIMOA.

CpaBHeHuE JEHCTBUTENBHBIX 4YHCEN, apu(pMETHUeCKUe NAEUCTBUSA C JAEWCTBUTEIbHBIMU

yuciaaMu. M3smepenust, npuOInKeHus, OLEHKH.

Pa3mepbl 00bEKTOB OKPYXKAIOIIET0 MUPA, JUTUTEILHOCTD IIPOLIECCOB B OKPYKAIOLIEM MHpE.

[TpubnmxEHHOE 3HAUYEHUE BEIMYMHBI, TOUHOCTh NpuOmMKeHus. Okpyriaenue uucen. [Ipuxuaka u
OIIEHKA PE3yJIbTaTOB BHIUUCICHUH.

YpaBHeHNd U HEPABEHCTBA

YpaBHEHHUsI C OJHOM TEPEMEHHOM.

JIuneiiHoe ypaBHeHMe. PelieHue ypaBHEHMH, CBOASIIMXCSA K JMHEWHbIM. KBagpaTHoe ypaBHEHHE.
Pemenne ypaBHeHu#, cBoasmMxcs K KBaapaTHbIM. bukBaapatHoe ypaBHeHue. [Ipumepsl pemenus
ypaBHEHMH TpeTbel M 4YeTBEPTONl cTemeHel pas3lokeHHeM Ha MHOXHUTENIH. Perienue npoOGHO-
paloHaIbHBIX YpaBHEHHM. PeleHre TeKCTOBBIX 3aj1au alnredpandeckuM METOO0M.

CucreMbl ypaBHEHHH.

VYpaBHeHHe ¢ AByMs MepeMeHHBIMH U ero rpadukx. Pemienue cucreM OBYX JMHEHHBIX YpaBHEHUH C
JIBYyMs IIEpEMEHHBIMU. PerieHue cucreM ABYX YpaBHEHHM, OJHO M3 KOTOPBIX JUHEHHOE, a Ipyroe —
BTOpOI1 creneHu. ['paduueckas HHTEpIpeTaIHs CHCTEMbl YPaBHEHUH C IBYMSI IEPEMEHHBIMH.

Pemenune TeKCTOBBIX 3a/1a4 aJlreOpanyeckiuM CocoOoM.

HepaseHcTBa

UuciioBble HEPABEHCTBA UM UX CBOWCTBA. PellleHHe JMHENWHBIX HEPABEHCTB C OJHOW IIEPEMEHHOM.
Pemienne cucrteM JMHEWHBIX HEPABEHCTB C OJHOW TmiepeMeHHOol. KBaapaTHble HEpaBEHCTBA.
I'paduueckas
MHTEpIPETALMS HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMs IIEPEMEHHBIMU.



DyHKIUH

KBaaparnunas ¢yakuus, e€ rpadguk u cpoiicta. [1apabomna, KOOpIMHATHI BEPITUHBI TapaOOJIBI,
0Chb CUMMETpPHUHU TapaboJIbI.

I'padukn dyskmmit: y = kx, y=kx+b, y=k/x. y=Vx, y=x*. y=1x I n ux cBoiicTa.
YucnoBble nocae10BaTEIbHOCTH

OmnpezneneHue U crocoObl 3alaHUs YUCIOBBIX MOCIEI0BATEIBHOCTEH.

[TonsiTue YMCIOBOM MOCIEAOBATENbHOCTU. 3aJaHUE IOCIEAOBATEIbHOCTH  PEKYPPEHTHOMN
dhopmymoit u popMyIIoi n-ro YieHa.

Apudmernueckasi 1 reOMETpUIECcKast IPOTPECCHH.

Apudmerndeckas 1 reomeTpudeckas nporpeccuu. @opmysisl N-ro wieHa apupMeTHIECKON U
r€OMETPUYECKON ITPOrPECCUM, CYMMBI IIEPBBIX N YJIEHOB.

N300pakeHne 4ieHOB apu(hMETHUECKON U TeOMETPUUYECKON IPOrpeccuil ToukaMu Ha
KOOpPJAMHATHOM IIOCKOCTU. JINHENHBIN U SKCIIOHEHIIUAIbHBINA POCT. CII0KHbBIE POLIEHTHI.

YueOHO-TeMaTHUYECKHIi IIJIaH

Koiu-Bo
KonnuecTtBo yacos Hacos
MIPAKTUIECKO
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Pasien mporpaMmel Yacrs, Hacos 2 >
TeopeTudec | £ | o =
Oo6s3arens (opmupyemas Obmee KOW 4acTH ZE| 5
y4aCTHUKAMHU KOJIMYECTBO 23| ¢
Has 9acTh el 2 &
00pa3oBaTeNbHbIX 4acoB T o 8 o
OTHOIICHUM § l%
[ToBTOpEeHue Kypca 0 5 5 4 1
asreOpsl 8 Kinacca
Yucna v BBIYHCICHUS. 9 3 12 1 1
JlelicTBUTENBbHBIC YKCIIA
VYpaBHeHus u 14 4 18 17 1
HEPaBCHCTBA.
YpaBHEHUS C OTHOU
IIEPEMEHHOMN
VYpaBHeHUs U 14 4 18 17 1
HepaBeHCTBa. CUCTEMBI
ypaBHEHUH
VYpaBueHus u 16 5 21 20 1
HEpaBEHCTBA.
HepasencrBa
OyHKIMH 16 5 21 20 1
Uucnosbie 15 4 19 18 1
MOCTIeIOBATEIBHOC
TH
[ToBTOpEHME, 18 4 22 21 1
000011IeHHE,
CUCTEMAaTH3aIIHS
3HAHUU
Wroro: 102 34 136 128 8

Yacel U3 yacTu y4eOHOTo IiaHa, popMHUPYEeMOM y4aCTHHKAMHU OOpa30BaTENIbHBIX OTHOIICHHM,
OTBOJMMBIC HAa HW3YYECHHE COJEp)KAHUS 00pa3oBaHHUs, OOECIEUMBAIONIETO PEATH3AIUI0 HHTEPECOB U

MOTpeOHOCTEN yU4aCTHUKOB 00pa30oBaTeIbHBIX OTHOIICHUN, PACTIPEICTICHBI CIEAYIOIIMM 00pa3oM:

No Pazgensr mporpammer /Tema KonnuectBo

/o 4acoB




IMoBTOpeHue (5 yacon)

1 | Hosmopenue. Yucna u yucnosvie vbipadceHus 1
2 | llosmopenue. ynkyuu u epaguxu 1
3 | llosmopenue. Ypasnenus u cucmemvl ypagHeHutl 1
4 | Iloemopenue. Hepasencmea u cucmemvl HepageHcms 1
S | AOmuHucmpamuenas KOHmMpPoOILHAA padoma 1
Yucaa u Bpruucjaenns. JleiictBuresbHbie yncia (3 yaca)
6 | Koneunvie u beckoneunvle decsamuyHvle Opoou 1
7 | CpasHenue OeticmeumenvHbix wucen. Apugpmemuyeckue deticmeus 1
€ 0eticmeumenbHbIMU YUCIamMu
8 | Pewenue 3a0ay. Yucna u éviuucnenus. /leiicmeumenvuvie 4ucia 1
YpaBHeHHUsI M HEPABEHCTBA. YpaBHEHH ¢ 0IHOI nepeMeHHo¥i (4 yaca)
9 | Pewenue ypasnenuil, c800SUUXCA K K8AOPAMHBIM 1
10 | Pewenue ypasrenutl mpemoetl u 4emeEpmou cmenenel pasiodceHuem Ha 1
MHOdCUMeENU
11 | Pewenue OpooHO-payuoHaibHbIX YPAGHEHUI 1
12 | Pewenue 3a0au. Ypaeuenus u Hepasencmaa. Ypasnenus ¢ 00HOU nepemeHHOU 1
YpaBHeHusi u HepaBeHcTBa. CucTeMbl YpaBHeHUii (4 yaca)
13 | Cucmema 08yx 1unetiHbIX ypasHeHUlic 08YMs NepeMeHHbIMU U e€ peuleHue 1
14 | Pewenue cucmem 08yx ypasHeHutl, 0OHO U3 KOMOPHIX JUHENHOe,d Opy20e — 6Mopoll 1
cmeneHu
15 | I'paghuueckas unmepnpemayus cucmemvl ypasHeHul ¢ 08YMsL HepeMeHHbIMU 1
16 | Pewenue mexcmoswix 3a0au aneedpauieckum cnocooom 1
YpaBuenusi u HepaBencra. HepaBencrsa (5 yacoB)
17 | Hucnosvie Hepasencmea u uxceovicmaa 1
18 | Jluneiinvie nepaserncmaa 1
C 0OHOU NepemMeHHOU U UX peuleHue
19 | Cucmemol 1unelinbixHEpaBeHCcme ¢ 0OHOUNEPEMEHHOL U UX PelleHue
20 | Ksaopamuvie nepasencmea u uxpeuietue 1
21 | Pewenue 3a0a4. Ypasnenus u nepagencmea. Hepasencmesa 1
Dyukumu (5 yacoB)
22 | I'pagpux ¢pynxyuuy = Kkx 1
23 | I'pagpux pynxyuuy = kx + b
24 | I'papux pynkyuuy = K/ X 1
25 | I'pagpux pymxyuuy = x° 1
26 | I'pagpux pynxyuuy = X 1
YucaoBble N0CJe10BaTeILHOCTH (4 yaca)
27 | Apudhmemuueckas u ceomempuyeckas npoespeccuu 1
28 | @opmynsl N-20 unreHAAPUBMEMUYECKOU U 2eOMEeMPULECKOU NPO2PeCCUtl, CYyMMbl 1
nepeuvix N YjieHos
29 | Cnoocnvie npoyermol 1
30 | Pewenue 3a0au. Qucnosvie nociedosamenbHoCmu 1
IloBTOpEeHue, 06000MEeHue, ccTeMATH3aIUs 3HAHUH (4 yaca)
31 | HHoemopenue. I papux ¢pynkyuuy = kx + b 1
32 | I[Tosmopenue. I papux pynkyuuy = K/ X 1
33 | Iosmopenue. I'papux pynxyuuy = X 1
34 | ITosmopenue. I'pagux Gynxyuuy = \x 1

*Temvl u3 uacmu yuebHo20 niaua, opmupyemoil yuacmuuxamu obpazosamensviovix omuowenuii, 6 KTIT paboueii npozpammbt
8bLOC/IEHbL KYPCUBOM.

INJIAHUPYEMBIE PE3YJIbTATbBI
OcBoenne y4eOHOro Kypca «AnreOpbl» IOKHO O0ecreuyuBaTh JOCTH)KEHHE HAa YpPOBHE OCHOBHOTO
o0miero o0pa3oBaHUsl CIEAYIOUUX JUYHOCTHBIX, METANPEAMETHBIX U MPEAMETHBIX 00pa30oBaTeNbHbIX
pe3yabTaToOB:

JIMYHOCTHBIE PE3YJIBTATHI




JIMYHOCTHBIE pEe3yNbTaThl OCBOCHUS MPOTPpaMMbl y4eOHOro Kypca «AunreOpay XapaKTepH3yIOTCS:
IIaTpuoTHyeckoe BocCIUTAHUE:
MpOSIBJICHUEM HHTEpeca K MPOLUUIOMY UM HACTOSLIEMY POCCUUCKOM MaTeMaTUKH, IEHHOCTHBIM
OTHOILIEHUEM K JOCTH)KEHMSIM POCCHUHUCKMX MAaT€MaTHKOB M POCCUNMCKOW MaTeMaTHYECKOW HIKOJBI, K
MCIOJIb30BAHUIO ATUX JOCTHKCHHUH B IPYTHX HayKaX U MPUKIATHBIX cepax.
I'paxxnanckoe U JyXOBHO-HPABCTBEHHOE BOCIIMTAHME:
TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEH IrpakJIaHMHa U peaju3ally ero Mpas, MPEACTaBICHUEM O
MaTEMaTHYeCKUX OCHOBaX  (YHKIIMOHHPOBAHUS  PA3IUYHBIX  CTPYKTYp, SBIEHUH, TMpOLEayp
IPa)XTaHCKOT0 00MIeCTBa (BBIOOPHI, ONIPOCHI U TIP.); TOTOBHOCTHIO K OOCYKIIEHUIO STUYECKUX MPOOIIeM,
CBSI3aHHBIX C MPAKTHUYECKUM MPUMEHEHUEM JOCTHKEHHM HayKH, OCO3HAHHWEM Ba)KHOCTU MOpPaJIbHO-
STUYECKUX MPUHIIUIIOB B ACSITEIBHOCTA YUEHOTO.
TpyaoBoe BociMTaHue:
YCTaHOBKOM Ha aKTUBHOE Y4acTHE B PEIICHUU MPAKTUYECKHUX 3a7a4 MaTeMaTHYECKON HaINPaBJICHHOCTH,
OCO3HAHHWEM BaKHOCTH MaTeMaTHYECKOTO 0Opa3oBaHWs Ha MPOTSHKEHUH BCEH >KU3HMU JJI YCHEIIHON
npogeccuOHaTBLHON JIeATEIIbHOCTH u pa3BUTHEM HEOOXOIMMBIX YMEHUH;
OCO3HAHHBIM BBIOOPOM M TOCTPOECHHUEM HWHAMBHIYAJIbHON TpPaeKTOpUU OOpa30BaHUS U KUIHEHHBIX
TUTAHOB C YYETOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH.
JcTeTH4YeCKoe BOCIIUTAHUE!
CITOCOOHOCTHIO K AMOIIMOHAIBHOMY M 3CTETUYECKOMY BOCIIPUATUIO MAaTEMAaTHYECKUX O0BEKTOB, 3aad,
pelIeHuH, pacCyKICHHI; YMEHUIO BUJETh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE.
LleHHOCTH HAYYHOT0 MO3HAHUA:
OpUEHTAIle B ACSITENbHOCTH Ha COBPEMEHHYIO CHCTEMY HAYYHBIX MPEJCTaBICHUNH 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKA, MPUPOIBI U OOIIECTBA, MIOHUMAHIUEM MAaTeMaTUUECKOM HAyKH Kak
cdepbl YeNoBEYECKOW AESITeNbHOCTH, ITANOB €€ pa3BUTHS W 3HAYUMOCTH JUIS PAa3BUTHUS LIUBUIU3ALINU;
OBJIQJICHHEM S3bIKOM MAaTEMAaTHKA U MAaTeMaTHYeCKOM KyJbTYpOW KakK CpEJCTBOM IO3HAHUS MHPA;
OBJIaJICHUEM MPOCTEUITUMHI HaBBIKAMU HCCIIEIOBATENICKON ACSITENEHOCTH.
du3uyeckoe BocnuTaHue, ¢GopMupoBaHMe KYJAbTYPbl 310POBbSi W  JIMOLMOHAJIBLHOIO
0J1aronoyyus:
TOTOBHOCTBIO MPUMEHSTh MaTEeMAaTUUECKUE 3HAHUSI B HHTEPECAaX CBOETO 3JI0POBBS, BEACHUS 370POBOTO
oOpaza >XM3HHM (30pOBOE€ MHTaHWE, COAJAaHCHUPOBAHHBIA PEKUM 3aHATUH U OTIbIXa, pEryJsipHas
¢bu3nveckas akTHBHOCTH );
c(hOpMUPOBAHHOCTHIO HaBbIKa pedIeKcHu, TPU3HAHUEM CBOETO MpaBa Ha OMIMOKY M TaKOTro K€ MpaBa
JPYTOro YeoBeKa.
JKO0JI0ru4ecKoe BOCIIUTAHME:
OpUEHTAIMEN Ha MPUMEHEHNE MAaTEMATUYECKUX 3HAHUM ISl pelIeHus 3a71a4 B 00JIaCTH COXPAHHOCTH
OKpY’Kalollled Cpenbl, IJIAHUPOBAaHUS TMOCTYNKOB M OLEHKHM WX BO3MOXHBIX IOCIEACTBUN IS
OKpY>Karollen Cpeibl;
OCO3HaHHEM TTI00aTBbHOTO XapaKTepa SKOJOTHYECKUX MPOoOsieM U MyTel X perieHusl.
JIuuHOoCTHBIE  pe3yabTaThl, oO0ecneuyMBaloUIMe  aJanTalUI0  ol0yualoulerocs K
U3MEHSIIOIMMCH YCJIOBHSAM COIUAIBHON U MPUPOAHOI Cpeabl:
— TOTOBHOCTHIO K JIEUCTBUSIM B YCIIOBHUSAX HEOMPEEIEHHOCTH, MOBHIIIICHUIO YPOBHS CBOECH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTUYECKYIO JIEATEIbHOCTh, B TOM YHCJIE€ YMEHHE YYUTHCS y APYrHX
JoJIel, MpUoOpeTaTh B COBMECTHOU JAESTEIPHOCTA HOBBIC 3HAHUS, HABBIKK M KOMIICTCHIIMHM W3
OTBITA IPYTHUX;
— HeoOX0JAMMOCThIO B (DOPMUPOBAHMU HOBBIX 3HAHUH, B TOM 4HCIe (DOpMYyIHUpPOBATH WIEH,
MOHSITHSI, TUMIOTE3bI 00 OOBEKTaX M SBICHHSIX, B TOM YHCIE paHee HE WM3BECTHBIX, OCO3HABATh
nehuuTel COOCTBEHHBIX 3HAHUHN M KOMIIETEHTHOCTEH, IIIAHUPOBATh CBOE Pa3BUTHE;
— CIIOCOOHOCTHIO OCO3HABATh CTPECCOBYIO CUTYAIIMIO, BOCIIPHHUMATH CTPECCOBYIO CUTYAIUIO KaK
BBI30B, TpPEOyIOMUNA KOHTPMEP, KOPPEKTUPOBATh MPUHUMAEMbIC PEIICHWs W JeHCTBUS,
(GbopMyIUpOBaTh U OLICHUBATH PUCKU U MOCIEICTBUS, POPMUPOBATH OTIBIT.

METAINPEAMETHBIE PE3YJIbTATHI

MertanpeamMeTHbIe pe3ybTaThl OCBOCHUS MPOrPaMMBbI YUeOHOTO Kypca «Anredpa» XapakTepus3yroTcs
OBJIaJICHHEM VHUBEPCAIbHbIMU no3HaeamenbHuIMU oelicmeusmu, VHUBEPCAIbHLIMU
KOMMYHUKAMUBHBIMU OeliCMBUAMU U YHUBEPCATbHLIMU PEZYIAMUGHBIMU OeliCEUIMU.



1) Vuusepcanvuvie noznasamenvuvle Oelicmsus obecneuusaiom Gopmuposanue 0OA308blx
KOCHUMUBHBIX —Npoyeccog obyuarowuxcsi (oceoenue Memooo8 NOZHAHUAL OKPYHCaAowe20 Mupa;
npuUMeHeHue 102UYeCKUX, UCCIe008ameNbCKUX onepayull, yMeHul pabomams ¢ uHgopmayueti).

Ba3oBrble JJornueckue aeicTBu:

—  BBIABIATH W XapaKTEpU30BaTh CYIIECTBEHHBbIC MPHU3HAKH MAaTEMaTHYECKHMX OOBEKTOB,
IOHATUHM, OTHOLIEHUH MEeX1y HNOHATUAMH; (OPMYIMPOBATh OIpPEACIICHUS OHATUH;
YCTAaHABJIMBATh CYIIECTBEHHBIH MpPU3HAK KIACCH(PHUKAIMKA, OCHOBAaHHS JUIsI OOOOIIEHHS WU
CpaBHEHMsI, KPUTEPUH ITPOBOIMMOI0 aHAIN3a;

— BOCIIPUHUMATh, (HOPMYIHPOBATH U MPEOOPA3OBBIBATE CYKICHUS: YTBEPAUTEIbHbIC

U OTpULIATEIbHbIE, €MHUYHbIC, YACTHBIC M OOLIHE; YCIOBHBIE,

—  BBIABIISITh MAaTEMaTHYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W TNPOTUBOpEUHs B (hakrax,
JAHHBIX, HAOMIONEHMSX W  YTBEpXKIEHUSX; IMpeularaTb  KPUTEPUM  JUI1  BBISIBICHUS
3aKOHOMEPHOCTEH U IIPOTUBOPEUUL;

—  JenaTh BBIBOJBI C MCIIOJIB30BAaHHMEM 3aKOHOB JIOTMKH, J€AYKTUBHBIX M
WHIYKTUBHBIX YMO3AK/IFOYEHUH, YMO3AKIOYEHUH 110 AaHAJIOTHH;

—  pa30uparh [0Ka3aTeIbCTBA MATEMaTHMUYECKUX YTBEpXKIEHUH (IpsiMble W OT IPOTUBHOIO),
IPOBOJUTH CAMOCTOSITENIFHO HECJIOXKHBIE J0Ka3aTeIbCTBA MAaTEMaTHYECKUX (DaKTOB, BBICTPAUBAThH
apryMeHTalI0, IPUBOIUTH IPUMEPBI U KOHTPIIPUMEPBI; 0O0CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
— BBIOMpaTh CHOCOO pemeHus ydeOHOH 3amaud (CpaBHHMBATH HECKOJIBKO BapHAHTOB
pelieHus, BbIOMpaTh HauOojiee MOAXOIAIIMN C YYETOM CaMOCTOSITEIbHO BBIJICIEHHBIX
KpUTEPUEB).

Ba3oBble ucciiegoBarebcKue 1eiCTBUA:

—  HCHOJB30BAaTh BOMPOCH KaK HCCIEIOBATEIbCKUI HMHCTPYMEHT NO3HaHUS; (OPMYIHPOBATH
BOIPOCHI, (pUKCHUpYIOLIME NMPOTUBOpEUne, MpoOiIeMy, caMOCTOSITEIbHO yCTaHABJIMBAaTh MCKOMOE U
na"Hoe, (HOPMUPOBATH THIIOTE3Y, APTYMEHTUPOBATH CBOIO IMTO3UINIO, MHEHHE;

— IPOBOJUTH 10 CAMOCTOSATENILHO COCTaBJIEHHOMY IUIAHY HECJIOXHBIN SKCIEPUMEHT, HEOOIIbILIOE
UCCJIEJOBAaHUE I[10 YCTAHOBJIEHUIO OCOOEHHOCTEM MareMaTH4ecKoro OOBEeKTa, 3aBUCUMOCTEH
00BEKTOB MEXy COOOI;

—  CaMOCTOSATENBHO (OPMYJIHMPOBaTH OOOOIIEHUS ¥ BBIBOJBI IO pe3yiabTaTaM MPOBEIEHHOTO
HaOJIOIeHUs, MCCIIEeI0OBaHUs, OLICHWBATh JOCTOBEPHOCTH IOJYYEHHBIX pE3YJIbTAaTOB, BBIBOJOB U
000011IEeHHIT;

— IPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE MPOIECCA, & TAKXKE BBIJBUTATh MPEIIIOIOKEHUS O

€ro pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ nnopmanmeii:

—  BBUBJIATH HEJOCTATOYHOCTh WU M30BITOYHOCTh HMH(OpPMAIMM, JIaHHBIX, HEOOXOIUMBIX MJIsi
peILIeHus 3a]a4H;

—  BbIOMpaTh, aHAIM3UPOBATh, CUCTEMATH3UPOBATh M HMHTEPIPETUPOBATH HHPOPMAIUIO
pa3INYHBIX BUAOB U (POPM NpPECTABICHHUS;

—  BbIOMpaTh QopMy MpeACTaBleHUs HHPOPMALMM U WJUIIOCTPUPOBATh peIIaeMble 3aJauu
cXeMaMH, AuarpaMMaMu, HHOM rpadukoil 1 uX KOMOUHAIMSIMU;

— OLIEHUBATh HAEKHOCTh MHPOPMAILMHU 110 KPUTEPUSAM, MPEATOKEHHBIM YUUTEIEM

WK COPMYIIHPOBAHHBIM CAMOCTOSITENBHO.

2) Yuusepcanouvie KOMMYyHUKamugHwvle Oelicmseusi obecnedusarom cOoOpMUpo8aHHOCMb
COYUATILHBIX HABLIKOG 00YYAIOUUXCAL.
Oo0menne:

— BOCIPUHMMATh U (QOPMYJIHUPOBATH CYKICHHUS B COOTBETCTBUU C YCIOBHSMHM M LEJISIMH
06HleHI/I$I; ACHO, TOYHO, I'PaMOTHO BBIPpAXATb CBOIO TOYKY 3PCHHA B YCTHBIX W NHCBMCHHBIX
TEKCTax, 1aBaTh MOSICHEHUS 110 XO/1y PELICHHs 3aJaul, KOMMEHTHPOBATh MOJTY4YEHHBINA Pe3yIIbTaT;
— B XoJe OOCYXIEeHHs 3aJaBaTh BONPOCHI IO CYIIECTBY OOCYKZaeMOH TEMBI, HPOOJIEMBI,
pemraeMoil 3ajaum, BBICKA3bIBaTh MJEH, HAICJIEHHbIE Ha TOUCK PELICHUS; COMOCTABIATh CBOU
CYXKACHUA C CYXIACHUAMU APYTHUX YYACTHUKOB JaUajiora, O6H3py>I(I/IBaTI) pasinune U CXOACTBO
NO3HLIMI; B KOPPEKTHOW (hopMme (popMyTupoBaTh pa3HOIIIACHS, CBOM BO3PAKEHHUS,;
— NPpEACTAaBJIATE PE3YIbTATBl PCIICHHA 3aaa4dyd, SKCIICPUMCHTA, HCCICAOBAHHA, IIPOCKTA,
CaMOCTOSITENIbHO  BbIOMpaTh (¢opMmarT BBICTYIJICHMS C Y4€TOM 3ajJad MpPE3CHTAlud |
0COOEHHOCTEHN ayAUTOPHH.

CotpyannuecrBo:



— TIOHMMaTh M HCIIOJIb30BaTh NPEUMYIIECTBA KOMAHIHOW M HMHIUBUAYAJTbHOW paboTHl MpU
peleHnH yuyeOHbIX MaTeMaTHYECKHX 3a/ay;

— IpPUHMMATH I€JIb COBMECTHOW JE€ATEIbHOCTH, IUIAHUPOBATh OPIraHMU3ALMI0 COBMECTHOM
paboThI, pacripeAesaTh BUALI PadOT, JOTOBAPUBATHCS, 00CYXAATh MPOIECC U PEe3yabTaT pabOTHI;
000011aTh MHEHHUSI HECKOJIBKHX JIFOJICH;

— Yy4acTBOBaTb B IPYMIOBBIX popMax paboThl (00CYk1eHHs, 0OMEH MHEHUSIMH, MO3TOBBIE IITYpPMbI
u ap.);

—  BBINOJHATH CBOIO 4acTb pabOThl U KOOPAMHUPOBATb CBOM JEHCTBUSA C JPYTUMH 4YJIEHAMU
KOMaH/1bl;

— OLIEHMBATh KaueCTBO CBOET0 BKJIaJa B OOLIMH IPOAYKT IO KPUTEPUIM, CHPOPMYITUPOBAHHBIM
y4aCTHUKAaMHU B3aUMOJEHCTBHUS.

3) Vuusepcanvuvie pecynamugnule oeiicmeus obecneuusarom Gopmuposanue cmulciogblx YCMaHo80K
U HCUBHEHHBIX HABbIKOE TUYHOCHIU.

Camoopranu3anus:

CaMOCTOSITENIFHO COCTAaBJIATH IUIAH, aIrOPUTM PpEIIeHHs 33Ja4u (WIM €ro 4acTh), BHIOMpATh CIocod

peleHuss ¢ y4€TOM MMEIOLIMXCS PEeCypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHpPOBaTh U

KOPPEKTHPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb:

— BIAAETh CIOCO0aMH CaMONPOBEPKH, CAMOKOHTPOJISI MpoIecca W pPe3yibraTa
pellIeHns] MaTEMaTUYECKOH 3a1auu;
—  [peABHAETh TPYAHOCTH, KOTOpPHIE MOTIYT BO3HUKHYTH IPU PpELICHUH 3aJaud, BHOCHUTH
KOPPEKTHBBI B JEATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, HalIEHHBIX OIINOOK, BBISBICHHBIX
TPYIHOCTEH;
—  OILICHMBAaTh COOTBETCTBUE pE3ylbTaTa JACSATEIBHOCTH IIOCTABJIEHHOW LENM U YCIOBMSIM,
OOBSICHATH MPUYMHBI JOCTIKCHHUS WM HEIOCTHM)KCHUS IIEeTH, HAXOIUTh OIIMOKY, JaBaTh OLCHKY
IpUOOPETEHHOMY OTIBITY.

IHNPEAMETHBIE PE3YJBTATHBI

OcBoenue yueOHOro Kypca «Anrebpa» 9 kiacc A0IDKHO oOecreyuBaTh JIOCTUKEHUE
CIICAYIOMINX TPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

Yuciia ¥ BLIYUCICHUA

CpaBHUBATh U YIIOPSAIOUNBATH PallMOHAIbHbBIE U UPPALIMOHAJIBHBIE YUCIIA.

BeimonuaTe apudmerndyeckue ACHCTBUS C pPAlMOHAIBHBIMM YHCIAMH, COYeTas YCTHbIE H
MMCbMEHHBIE TPUEMBI, BHITTOJIHATH BEIUMCIICHUS C UPPALIMOHATIBHBIMU YHCIIAMHU.

HaxoguTh 3HaueHWs CTENEHEH ¢ LENbIMM IOKa3aTelsIMM M KOPHEH; BBIYMCIISATH 3HAUEHUS
YHCJIOBBIX BBIPAXKEHUH.

OKpyrysiTh JEHCTBUTENIBHBIE YHUCIA, BBINOJIHATh INPUKUIKY pE3YJbTaTa BBIUMCICHHUH, OLIEHKY
YHCJIOBBIX BBIPAXKEHUH.

YpaBHeHHd U HEPABEHCTBA

PemaTts nuHeliHble M KBaJpaTHbIE ypaBHEHUS, YpPaBHEHMs, CBOJASILMECS K HUM, MPOCTEHIINE
IpoOHO-pallMOHATIbHBIE YPABHEHMUS.

Pemats cucremMbpl ABYX JIMHEHHBIX YpPAaBHEHMM C JBYMS TEpPEMEHHBIMM U CHCTEMbI JBYX
YPaBHEHUH, B KOTOPBIX OHO YPaBHEHUE HE SIBIISETCS JINHEHHBIM.

Pemats TekcTOBBIE 3adaun anredpandeckuM CHocoOOM C MOMOIIBIO COCTAaBJICHUS YPAaBHEHMSI WUIIU
CUCTEMBI JIByX YPAaBHEHMH C JBYMs IEPEMEHHBIMHU.

[IpoBoauTh mpOCTEHIINE HCCACAOBAHUS YPAaBHEHHHW M CUCTEM YPaBHEHHH, B TOM 4YHCIE C
IpUMEHEHHEM TpapHUuecKuX MpeACTaBICHUN (yCTaHABIMBAaTh, UMEET JHM YpaBHEHHE WM CHCTEMa
YpaBHEHUH pellleHusl, €ClIu UMEET, TO CKOJIbKO, U TIp.).

Pemate nuHeiiHbIE HepaBeHCTBA, KBaJpaTHblE HEPAaBEHCTBA; H300pakaTh pellIeHHUe
HEPaBEHCTB Ha YHCJIOBOW MPSIMOM, 3allMCHIBATh PEIIEHUE C IIOMOIIBIO CHMBOJIOB.

Pemate cucTeMbl JIMHEHHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKIIOUAIOLIME KBAApPaTHOE
HEPaBEHCTBO; U300pa)kaTh PEIIEHNE CUCTEMbl HEPABEHCTB HA YMCIIOBOI MPSIMOM, 3alMChIBATh PEIlICHUE
C MIOMOILIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPH PEIICHUN Pa3IMYHBIX 3a7au.

DOyHKIUH



Pacno3naBate (QyHKIMH UW3yueHHBIX BHJOB. [loKa3pIBaTh CXEMaTHMUYECKH pACMOJOXKEHHE Ha
KOOPJAMHATHOM MJI0CKOCTH TpadukoB GyHkImi Buga: Yy = kx, y = kx + b, y=k/x,y=ax®?+bx tcc, y=x>,
y=Vx, y = I x I B 3aBHCHMOCTH OT 3Ha4EHHI KO>(PDUIHEHTOB; OMICHIBATE CBOACTBA (YHKIIHIA.

Crpouts ® u300pakaThb CXEMaTW4eCKH TpaduKd  KBaIPaTHYHBIX

(GyHKLMH, ONMCHIBAaTh CBOMCTBA KBAAPATHUHBIX (PYHKIIHIA 1O UX rpadukam.

PacriosHaBaTh KBaJIpaTHYHYIO (QYHKIHIO 110 (GopMmyrne, IPUBOAUTH MPUMEPHI KBaJPATHYHBIX (YHKIHIA
U3 peaTbHOM KU3HU, (PU3UKH, TEOMETPHH.

Apudmernyeckasi U reoMeTpUYecKasi MPOrpeccuu

Pacnio3naBate apuMeTHUECKyI0 M T€OMETPUYECKYIO0 MPOrPECCHU IMPH pa3HBIX CIOCO0aX 3aJaHMA.

BBIONHATE  BBIYMCIIEHHST C  HCIONB30BaHHMEM GOpMyl N-TO wieHa apuYMETHYECKOH U
Tr€OMETPUYECKON ITPOrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300paxaTh 4ICHBI MOCIEJ0BATEIbHOCTH TOYKaMH Ha KOOPIMHATHOM IIIOCKOCTH.

Pemate 3amaum, CBSi3aHHBIE C YHCIOBBIMU IIOCIEIOBATEIBHOCTSIMHM, B TOM YHCIE 33/a4d W3
peanbHOM )KNU3HU (C UCIOIBb30BaHUEM KaJIbKYIATOPA, IU(POBBIX TEXHOIOTHI).



TEMATUYECKOE IIVIAHUPOBAHUE

HanmeHnoBanue
Konungectso
paznena(TemMsl) 4ACOR OcHOBHOE coJiep>KaHNe OCHOBHBIE BHIBI JCSITSILHOCTH 00YJatOIINXCsI
Kypca

Yucna u 9 PanmonaineHble uncia, Pa3BuBaTh npeacrabiieHUs O YUCIIaXx: OT MHOKECTBA HATYPAJIbHBIX YHCEN 10

BBIYHCIICHUS. UPPAaLMOHAIILHBIE YUCIIA, KOHEYHBIE U | MHOYKECTBA JE€HCTBUTEIIBHBIX YACE1.O3HAKOMHTBCH C BO3MOXKHOCTBIO

JlecTBUTEIbHBIE OECKOHEUHBIE IeCATUYHBIEC APOOH. MPECTaBICHUS JeHCTBUTEILHOTO YHCIa KaK OECKOHEYHOM IECITUYHOMN 1pooH,

qucia MHOX€eCTBO I€HICTBUTENBHBIX YUCE; | MPUMEHATD JIECATUYHBIC IPUOIMKEHHS pallMOHATIbHBIX U UPPALMOHAIbHBIX
JEHCTBUTENBbHBIE YUCIIAa KaK YHUCEl.
OECKOHEUHbIE 1eCATUYHbIE APOOH. M300paxkarh 1eHCTBUTENBHBIE YUCIIA TOYKAMUKOOPAUHATHON IIPSAMOM.
B3anMHO OHO3HAYHOECOOTBETCTBHE | 3aNMCbIBAaTh, CPABHUBATH U YIIOPSII04YMBATh
MEXJly MHOXXECTBOM JEHCTBUTEIIBHBIX | JIE€HCTBUTEIbHBIC YUCIIA.
4Kcesl 1 MHOXKECTBOM TOUYEK BbInoyHATH, coueTasi yCTHbIE U IUCbMEHHbIE PUEMBI, apuMeTHYeCKue
KOOpJAUHATHOM IPSIMOM. AeHCTBHUS C PAllMOHAIBHBIMU YMCIIAMU; HAXOAUTDb 3HAUYCHUs CTEIICHEH ¢
CpaBHeHUE 1eMCTBUTENBHBIX YHUCEI, LEIbIMU TIOKA3aTENSIMU U KOPHEW; BBIYMCIAATH 3HAUEHUS YUCIIOBBIX
apupmeTHyecKue nercTBus BBIPAKEHUI.
C 1€WCTBUTEIbHBIMUYKCIIAMHU. IosyunTs npeacTraBjieHne 0 3HAUUMOCTH JCHCTBUTEIBHBIX YUCEI B
[TpubnuxEHHOE 3HaYEHNUE BEJTMUUHBI, | PAKTUYECKON AeATeIbHOCTUYEIOBEKA.
TOYHOCTb MPUOJINKEHUS. AHaJIM3UPOBATH U /1€J1aTh BBIBO/IbI O TOUHOCTH IPUOIMKEHUS
Oxpyrnenune yncen.llpukunka u JEMCTBUTEIBHOTO YKCIIA ITPU PEILICHNN3a1a4.
OLIEHKape3yJIbTaTOB BbIUNCICHUM OKpyrasTh JeiCTBUTENbHBIE YUCIIA, BHINOJHATH IPUKUAKY pe3yabTaTa

BBIYHCIICHUH, OLEHKY 3HaYCHUI YMCIIOBBIX BBIPAKEHUN.
3HAKOMHTBCS € MCTOPUEH Pa3BUTHS MaTEMaTHKU
VYpaBHeHus u 14 JIuneiiHoe ypaBHeHue.Pemenne OcBauBaThb, 3a1I0MMHATH ¥ IPUMEHSATH rPauIecKUeMeTOAbI IIPU PELICHUH

HEPaBEHCTBA.
YpaBHEHUS C OTHOU
MEPEMEHHON

YPaBHEHUH, CBOJALINXCS

K nTuHENHBIM. KBagpaTHOE ypaBHEHHE.
PemenneypaBHeHui, CBOAAIIMXCS
K KBaJpaTHbIM.buKBaapaTHbIe
YPaBHEHHUSI.

[IpuMepsl pereHnsypaBHEHUM
TpeTheN 1 4eTBEPTON CTENEHEN
Pa3I0KEHUEM HAa MHOXKUTEIIH.
Pemenue 1poOHO-panimoHaIbHBIX
YPaBHEHUH.

Pemrenue TeKCTOBBIX 3a1a4
alre0panyecKMMMETOIOM

YPaBHEHUH, HEPABEHCTB U UX CUCTEM.

Pacno3naBaTh 11eble U IpoOHbIe ypaBHEHM. PemiaTs JuHeiiHbIe H
KBaJpaTHble YPaBHEHHS, YPABHEHUS, CBOISIINAECS K HUM, IPOCTEHIINE
IpoOHO-pallMOHATIbHbBIE YPABHEHUS.

IIpensiaraTh BO3MOXKHBIE CITOCOOBI pEIIEHUsT TEKCTOBBIX3a/1a4, 00CYKIATh UX U
pelaTh TEKCTOBBIE 3a/1a4M Pa3HBIMH CIIOCOOAMHU.

3HAKOMHTBCS C HCTOPUEH Pa3BUTHS MATEMATUKN




YpaBHeHus 1
HEpaBEHCTBA.
Cucrembl
ypaBHEHUI

14

YpaBHeHHE C JBYMS IEPEMEHHBIMU U
erorpaduk.

Cucrema 1ByX JIJMHEHHBIX YpaBHEHUIC
IBYMs IEPEMEHHBIMU U €€ PEILICHNUE.
Pemrenue cucreM 1ByX ypaBHEHHH,
OJTHO M3 KOTOPBIX JINHEHHOE,a IPYroe
— BTOPOMU CTEIICHH.

I'padpuueckas uHTEpHIpETALIUSL
CUCTEMBI YPAaBHEHUH C IByMs
nepeMeHHbIMU. PelieHe TeKCTOBBIX
3a1a4 anreOpandecKuMcrocooom

OcBauBaTh H NPUMEHSITH IPUEMBI PELLICHUS CUCTEMBI IBYX JIMHEHHBIX
YPaBHEHHUN C IBYyMS IIEPEMEHHBIMH U CUCTEMBI IBYX YPABHEHHI, B KOTOPBIX
OJIHO YPaBHEHUE HESIBIIACTCS JIMHEHHBIM.

Hcnoan3oBath QyHKIMOHATBEHO-TpadUUECKUE PEICTABICHUS /Ul pellleHUusl 1
HCCJIEIOBAHNSA YPABHECHUINU CUCTEM.

AHAIN3MPOBATH TEKCThI 33/1a4, PelIaTh UX aIredpandyeckuM crocooom:
MepexoAuThb OT CIIOBECHON ()OPMYIHMPOBKU YCIOBUS 3a/1a4U K ajredpanyeckoil
MOJIETIUITYTEM COCTABJICHUS CUCTEMbI YPaBHEHU; peIIaTh COCTABICHHYIO
CUCTEMY YPaBHECHHI; HHTEPIPETHPOBATH PE3yJIbTaT.

3HAKOMHTBCS ¢ HCTOPUEH Pa3BUTHS MaTEMaTUKU

YpaBHeHus U 16 | YucnoBble HEpaBEHCTBA U UX Yurarh, 3aNIUCHIBATH, IOHUMATh, HHTEPIPETHPOBATh HEPABEHCTBA;
HEPABCHCTBA. CBOMCTBA. HCI0JIb30BaTh CUMBOJIMKY ¥ TEPMUHOJIOTHIO. BBINOJIHATH peoOpa3zoBaHus
HepasencrBa JIuHeliHblEe HEpAaBEHCTBA HEPaBEHCTB, HCMOJIb30BATHIs IPe0OPa30BaHMs CBOMCTBA UHUCIOBBIX
C OZIHOW IEPEMEHHONH UX PEILICHHUE. HEPABECHCTB.
CucreMpl TMHEMHBIXHEPABEHCTB C Pacno3HaBaTh JIMHEHHbIEC U KBaJpaTHbIE HEpaBeHCTBA. PemaTh inHElHbIE
OJIHOMIIEPEMEHHOH U UX pELICHUE. HEPaBEHCTBA, CHCTEMBbI JIMHEHHBIX HEPABEHCTB, CHCTEMbI HEPABEHCTB,
KBanpaTHble HEpaBEHCTBA U UX BKJIIOYAIOIMX KBAJAPaTHOE HEPABEHCTBO, U PEIIATh UX; 00CYKAAThH I10JIyYCHHbIE
peleHue. penenus.
I'paduueckas uHTEpIIpETALIUSL M300paxkarh perieHre HEPaBEHCTBA U CUCTEMBI HEPABEHCTBHA YHCIIOBON
HEPABEHCTB U CUCTEMHEPABEHCTB C MIPSIMOH, 3aNMChIBATH PEIICHHUE C TIOMOIIBI CHMBOJIOB.
JBYMsI [IEPEMEHHBIMU PemaTsh KBajipaTHbIE HEPABEHCTBA, UCIONb3yArpaduIecKre NpeACTaBICHHUS.
OcBanBaTh M NPUMEHATH HEPABEHCTBA IIPU PELICHUNPA3INYHBIX 3314, B TOM
YUCJIE IPAKTUKO- OPUEHTUPOBAHHBIX
OyHKIMH 16 | KBanpatuunas ¢pyHkuus, e€ rpadpuk 1 | PacnmosHaBaThb BUIbI H3yd4aeMbIX QYHKIUI; HIJIOCTPHPOBATH CXeMAaTHYECKH,

cBoiicTBa. [Tapaboina, KoopAMHATHI
BEPIIMHBITIAPAOOITBI, OCh CHMMETPHH
napabonsl.'padpukn pyHKIMA:

y =Kkx,
y= kx + b,
y = k/x,
y= %,

y= X,

y = Vx,

y = |x]|

00BSCHATH PACIIONOKEHHE Ha KOOPIMHATHOM TUIOCKOCTH IpauKoOB

dymkmuit Buga: y=kx, y =kx + b, y=k/x , y =x,

y = X3,y =+x, y = | x| B 3aBHCHMOCTH OT 3HAYEHHIKOA((PHUIIEHTOB; OIICHIBATH
UX CBOMCTBA.

Pacno3naBaTth KBagpaTHuHyto GyHKIHIO 10 popmyie. IlpuBoanTH NpuMepsI
KBaJ[PaTUYHBIX 3aBUCUMOCTEH U3 PEaTbHOM KU3HU, (PH3UKH, TEOMETPHUH.
BLISBJIATH 1 060611aTh 0CO6EHHOCTH rpadhMKaKBaAPATHIHON HYHKIHHE Y = ax?
+ bx+ c.

CTponTs 1 H300paxaTh CXeMATHYECKHU TpaQUKH KBaIPaTUIHBIX (PYHKIUH,
3amaHHBIX GOopMymaMu Bua Y = ax?, y = ax® +q, y = a(X + p)?, y = ax? + bx + c.
AHAJIN3MPOBATHh M NPUMEHATH CBOICTBA M3YYEHHBIX QYHKIUHN JUIsS UX




MIOCTPOCHMSI, B TOM YHUCJIE C TTOMOIIBIO IMIU(PPOBBIX PECYpCOB

Yucnossle 15 [TonsiTre uncnoBoit OcBanBaTh U NPUMEHSATH UHICKCHbIE 0003HAYCHHS, CTPOUTH peveBble
IIOCIIEI0BATEIILHOCTH IIOCJIEI0BATEIBHOCTH. 3aJaHHUE BBICKA3bIBAHMS C UCII0JIb30BAHUEMTEPMHUHOJIOTYH, CBA3aHHOMN C IIOHATUEM
IIOCJIEZI0BATEILHOCTU PEKYPPEHTHON | IIOCIEA0BAaTENbHOCTH.
¢bopmysoit u popmyitoif N-ro wieHa. AHaIU3MpoBaTh GOPMYIy N-TO WieHa M0CIeA0BaTEILHOCTH UIH
Apudmerndeckas 1 reOMETpUYecKas | peKyppeHTHYIO GopMyiTy
IIPOrPECCUH. U BBIYUCJISITH YICHBI [10CIEI0BATEIBHOCTEN, 3aJaHHBIX3TUMH (popMyIamMH.
®opmyIbl N-ro ujaeHa YcTranaBJaMBaTh 3aKOHOMEPHOCTB B [IOCTPOCHUH 1OCIIEA0BATEIBLHOCTH, ECIH
apu(pMeTHYECKON U T€OMETPUYECKON | BBIMMCAHBI IEPBbIE HECKOJIBKOEE YJICHOB.
Iporpeccuii, CyMMbIIIepBbIX N wieHOB. | Pacmo3HaBaTh apuMeTHUECKYI0 U TeOMETPHUUECKYIONPOTrPECCUH ITPH Pa3HbIX
N300paxeHue 4IeHOB croco0ax 3aaaHusl.
apupmeTnueckoi U reomerpudeckoil | Pemarts 3amauun ¢ ucnoab3oBaHueM GopMyIl N-ro yieHa apudMeTHueckoi u
IIPOrpeECCUil TOYKAMH Ha Tr€OMETPUYECKON IIPOrPECCUM, CYMMBIIIEPBBIX N YIICHOB.
KOOpJAMHATHOM IUVIOCKOCTH. M300paxkaTh 4icHbI 10CIEI0BATEIBHOCTH TOUKAMUHA KOOPAUHATHON
JIMHENHBIN U SKCIIOHEHIIMAJIBHBIN IJIOCKOCTH.
pocr. PaccMaTpuBaTh npHMepbl NMPOLECCOB M SIBJICHHMH M3 pEalbHOW JKU3HH,
CnoxHble IPOLEHTHI WUIIOCTPUPYIOIIME  W3MEHEHHE B  apu(METHUYECKOW  IpOrpeccuu, B
rE€OMETPUUECKON
MIPOTPECCUU; H300pakaTh COOTBETCTBYIOIINE 3aBHCUMOCTUTPAPUUECKH.
Pemathb 3ana4u, CBA3aHHbBIC C YUCIOBBIMU I1OCIIEI0BATEIIBHOCTSIMH, B TOM
YHClie 337]a4i U3 PeasibHOM JKU3HU € UCTIOJIb30BaHUEM LIM(PPOBBIX TEXHOJIOTUN
(27eKTPOHHBIX TAOJULL, TpapUUECKOro KalbKyiIsITopa 1 T.11.).Pemars 3a1aun Ha
CJIO’KHBIE MPOIIEHTHI, B TOM UMCJIE 3a/1a4i U3 peajbHOU MPAKTHUKH (C
UCIOJIb30BAHUEM KAJIBKYJIATOPA).
3HAKOMHTBCS ¢ MCTOPUEH Pa3BUTHS MAaTEMaTHKU
[ToBTOpEHuUE, 18 Yucnau OnepupoBaTh NOHATUSIMHI: MHOKECTBO, TOJMHOXECTBO, OIE€paIH HaJ
00o011eHue, BbIYHCJIEHNS (3aM1Ch,CPABHEHHE, MHO>KE€CTBaMU; HCIOJIb30BATH I'paUeCKOETIPEACTaBICHUE MHOXKECTB [T
CHUCTEMAaTU3aALNS NENCTBUS C JEHCTBUTEIBHBIMU OIMCAaHHUS PEAJIbHBIX IIPOLECCOB U SABJICHUM, TPU PEIICHNUH 33]1a4 U3 IPYrUX
3HAHUU YHCJIaMU, YUCIIOBas MpsiMasi; y4eOHBIX IPEIMETOB.

MPOIICHTHI, OTHOILIEHHSI, IPOTOPLINY;
OKpYTJICHNE, TPUOIIKEHNE, OIIEHKA,
PELIEHHETEeKCTOBBIX 3aj1au
apu(pMeTH4ecKUMCIIoco00M)

AKTYyaJIM3MPOBATH TEPMUHOJIOTHIO i OCHOBHbBIE 1€l CTBHS, CBSI3AHHbIE C
YHCJIAMHU HATYpPaJIbHOE YUCIIO,IPOCTOE M COCTABHOE YNCIIA, JEIUMOCTb
HaTypaJIbHBIX YUCEIl, IPU3HAKU JEIIMMOCTH, LIEJI0€ YU CII0, MOYJIb YHCIIA,
OOBIKHOBEHHAsI U JIeCSTHYHAs ApOOU, CTAaHIAPTHBIN BUJ YUCIIA,
apu(pMeTHYECKUI KBaIpaTHBIA KOPEHb.

BbInoJHATH 1eiicTBUS, CPABHUBATH U YIIOPSA0YMBATBHYNCIIA, IPEACTABIIATh
4lCJIa HA KOOPIMHATHOW NPSIMOM, OKPYTJISATh YNCIIA; BBIIOJHATH NPUKHIKY H




OLICHKY pEe3yJIbTaTa BEIYMCIICHUMN.

PemaTh TekcTOBBIE 32124 aprdMeTHUECKUM criocoooM. Pemath

NPaKTHYECKHUE 321a4H, COJICPKAIIIE TPOIIEHTHL, O, YACTH, BRIPAKAIOIITIE

3aBHCUMOCTH: CKOPOCTh — BpeMsi — PACCTOSIHHE, [IeHa — KOJIUYECTBO —
CTOUMOCTbH,00bEM PabOTHl — BpeMsi — MPOU3BOIUTEIBHOCTh TPY/IA.

Pa30ouparpb peabHbIC )KU3HECHHBIC CUTYAIIHH,

(opmyJIMpOBaTh UX HA S3BIKE MATEMATUKH,

HAXOIUTH PEIICHHE, IPUMCHSIS MAaTEMaTHUECKUH armnapar,

HHTEPNPETHPOBATH PE3yJIbTAT

AnredOpanvecKueBbIpaKeHUs
(mpeobpazoBaHue anredOpandecKux
BBIPXKEHUH, TOMYCTUMBIC 3HAUCHUS)

OnepupoBaTh MOHATHSIMHU: CTETICHb C IIEJIBIM MTOKa3aTeseM, apudMeTndecknuit
KBaJ[paTHBIA KOPEHb,MHOT'OWJICH, ainredpanyeckast 1poOb, TOKIECTBO.
BbInoJHATH 0CHOBHBIE ICHCTBHS: BHIIIOJIHATH PAacYEThI 10 (OpMyIIaMm,
peoOpa3oBHIBATH LENbIE, JPOOHO- PALlMOHAIBHBIC BEIPAKEHUS M BRIPAKCHHUS C
KOPHSIMH, PEaJTM30BbIBAThH Pa3JI0KCHNE MHOTOYICHA HA MHOKUTEIN,B TOM YHCIIe
C MCIIOJIb30BaHUEM (OPMYIT Pa3HOCTH KBAIPATOB M KBaJpaTa CyMMEBI U
Pa3HOCTH; HAXOAUTH JOIMYCTUMBIC 3HAYCHUS TIEPEMEHHBIX JUIs APOOHO-
paLMOHAIBHBIX BBIPAKEHUM, KOPHEH.

MoaeanpoBaTh ¢ IOMOIIBI0 GOPMYIT peabHbIe POLECCHI U SIBICHUS

DOyHKIUH

(moctpoeHue, CBOMCTBA U3YUEHHBIX
GbyHKUIMR; TpaguuecKoe pelieHne
YpaBHEHUU U UX CHUCTEM)

OnepupoBaTh NOHATUAME: QYHKIUS, TpaduK QYyHKIUH, HYIU QYHKIUH,
MIPOMEXYTKH 3HAKOIIOCTOSIHCTBA, IPOMEXKYTKH BO3pacTaHUsl, yObIBaHUS,
HauOoJblIee M HAMMEHbIIIee 3HaYeHUsl QYHKIINU.

AHaJIM3MPOBATh, CPABHUBATH, 00CYK1AaTh CBOMCTBA (DYHKUNN, CTPOUTH UX
rpadukmu.

OnepupoBaTh NOHATHAMM: IIPsIMasi IPONOPLIMOHAIBHOCTD,

oOpaTHast MPOMOPIHUOHAIBHOCTD, IMHEHHAs PyHKLNS,

KBajpaTHyHas QyHKIUs, napadoia, runepooa.

Hcnoab3oBarh rpaguku Uil ONPEEIICHNs CBOMCTB,

MIPOIIECCOB M 3aBUCUMOCTEH, 11 pelIeHus 3a7a4 U3 IPYTUX y4eOHbIX
MIPEIMETOB U pealIbHOM JKU3HU; MOAEJMPOBATH C TIOMOIIBIO TPapUKOB
peaJIbHBIE MPOLIECCHI U SABJICHUS.

Boipaxath opMyaMu 3aBUCHMOCTH MEXAY BEIMUNHAMU

OBLLEE
KOJIMYECTBO
YACOB I10
TIPOTPAMME
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Kpurepun ouneHnBaHusi pa3jiudHbiX GopM padoThl 00yYAKOIIMXCSH HA YPOKe aJredopbl

OneHka NMCbMEHHBIX KOHTPOJIBHBIX Pa00T yYalIuXcs, CoJepPKAlMX TOJbKO NPUMepPbI

OtmeTKa

XapaKTepUCTUKA OTBETA

OTMETKA «5»

- Bcs paboTa BBIIOJTHEHA 0€30IIMO0YHO M HET HCTIPaBICHUI

OTMETKA «4»

- JIOITYIIEHB! 1-2 BRIYMCIUTEIbHBIC OIINOKH

OTMETKA «3»

- nmomymieHsl 3-4 BEIYUCIUTEIbHBIE OINOKH

OTMETKA «2»

- JAOIIYNICHBI 5 u 00J1ee BHIUMCIUTEIBHBIX OITHOOK

Onenka nucoMe

HHBIX KOHTPOJIbHBIX Pa00T YYalMXcsl, COAePKalUX TOJbKO 3a1a4H

OtmeTKa

XapaKTepUCTUKA OTBETA

OTMETKA «5»

—  BCE 33J1a4 PEIICHBI U HET UCTIPABICHUH

OTMETKa «4»

- HeT ommOOK B XOZ€ PEUICHHUS 3a7a4, HO JOMYIICHHI |-2 BRIYHCIUTEIRHBIC OITHOKH

OTMETKA «3»

- pomymieHa XoTs Obl 1 ommOKka B X0/e pemieHrs 3a1addl M OJHa BEIYUCIUTENIbHAS OIINOKA W HET
BBIYKCIIUTEIbHBIX ONIMOOK, HO HE pelieHa | 3aqaya

OTMETKA «2»

- JIONyIIeHa OIMOKa B XO/Ie peNIeHus 2-X 3a7a4 u gomymiena | ommbka B xoe

OuneHka NMCbMEHHBIX KOHTPOJIbHBIX Pa00T yYaluxcs, COAepKAIMX KOMOMHUPOBAHHYIO padoTy (1
3aja4a, NpuMepsbl U 3a/1aHKe IPYroro Buaa)

OTMmeTKa

XapaKTepUCTUKA OTBETA

OTMETKA «5»

- BCsi paboTa BbINOJHEHA 0€30IIM00YHO U HET MCTIPaBJICHUI

OTMETKA «4»

- nonyiieHsl 1-2 BEIYUCIUTEIbHBIC OIHOKH

OTMETKA «3»

- [IOMyIIEHbI OMIMOKH B XOJ¢ PEIICHUS 3aJa4yd MPH MPABUILHOM BBIMIOJTHCHHH BCEX OCTaIbHBIX
3aJIaHMif; JOMYIICHH! 3-4 BRIYHUCIHTEIBEHBIC OMTHOKA

OTMETKA «2»

- JAOIMYIICHBI OIIHOKU B XOAC pelIcHuA 3adavd U XOTA Obl 1 BBIUMCIHTEIBHAS OIIMOKA H pu
PCHICHUH 3aJa49U U NPUMCPOB JOIMYIICHO Ooiree 5 BBIUMCINUTEIbLHBIX OIIHOO0K

OueHka NMCbMEHHBIX KOHTPOJIbHBIX Pa00T y4alIUXCsl, COAEPKAIMX KOMOMHMPOBAHHYIO padory (2
3a1a4H M IPUMepbl)

OTMmeTKa

XapaKTepUCTUKA OTBETA

OTMETKA «5»

- Bcs paboTa BBINOJHEHA 0€301IMO0YHO U HET MCIPaBIICHUN

OTMETKA «4»

—  JIONMyIIEHBI 1-2 BEIYUCIUTEIbHBIC OIIUOKU

OTMETKA «3»

- JOITYHICHBI OIIIMOKHU B X04€ pCUICHUSA OILHOﬁ 13 3a1a4; JOIMYIICHBI 3-4 BEIYUCIUTENBHBIE OIIHOKU

OTMETKA «2»

- JIONYyIIEHbI OIIMOKK B XOJie pelieHus 2 3a/a4; AOMyIeHa OUIMOKa B X0/1€ PELICHHs OJHOM 3a/1a41
" 4 BBIYHUCIINUTEIbHBIC OLINOKH,
- - IOMYIIEHO B PEIIeHUH NMPUMEPOB U 3a7a4 OoJiee 6 BEIUNCIUTEIBHBIX ONTHOOK

OneHka TeCTOBBIX padoT yyaluuxcs

OtMmeTKa

XapaKTepUCTUKA OTBETA

OTMETKA «5»

BbInoJiHEHO 90 — 100%

OTMETKA «4»

BBITTOJTHEHO 75— 89%

OTMETKA «3»

BBINOJIHEHO 50 — 74%

OTMETKA «2»

BEITOIHEHO MeHee 50%

Ouenka npakTu

YECKHUX pa60T yYyammxcst

OtMmeTKa

XapaKTepUCTUKA OTBETA

OTMETKA «5»

BrImonHeHBI BEpHO BCe MMOCTPOEHUS M 0003HAYCHHS

OTMETKA «4»

1- 2 omMOKH B IOCTPOEHUU

OTMETKA «3»

3 omnOKHn

OTMETKA «2»

OoJble 3 OmnoOoK

ITepedyenb y4eOHO-MeTOAMYECKOT0 U MPOIPAMMHOIO
ob0ecneyenusi mo ajareope B 9 kJacce

YueOHMKH M yueOHbIe TOCOOHS IS YUYALIUXCSH:

Anrebpa. 9 kiacc. YueOHHK JUTst 0011e00pa3zoBatenbHbIX opranuzanuil. B 2 4. Y. 1 / A.I'. MopakoBuu.
— 26-e 3., crep. — M. : Maemo3uHa, 2022. — 232 c. : ui.

Anrebpa. 9 knacc. YueOHuUK 1 001eo0pazoBaTeabHbIX opranuzanuii. B 2 4. Y. 2 / A.T'. Mopakosuu
u ap. ; mox pea. A.I'. Mopakosu4a. — 26-e u3j., ctep. — M. : MHeMo3uHa, 2022, — 224 c. : wi.

1.

2.




Y4eOHOo-MeTOAHYECKHE TOCOOUS NIl YUUTEJIA:

OcHoBHas1 JiuTEpaTypa:

1. Anre6pa. 9 xnacc. YueOnuk aiist o0meoOpa3oBarenbHbIX opranmzanuid. B 2 4. Y. 1/ A.T'. MopakoBuy.
— 26-e u3n., crep. — M. : Muemo3uHa, 2021. — 232 c. : wi.

2. Anrebpa. 9 xnacc. YueOHuUK amsi 00mieo0pa3oBarenbHbIx opranm3anuii. B 2 4. Y. 2 / A.I'. MopakoBu4
u ap. ; noxa pea. A.I'. MopakoBuua. — 26-¢ 3., crep. — M. : MHemo3uHa, 2021. — 224 c. : u.

JonoiHUTeILHAS JIUTEpaTypa:

1. AnreGpa. 9 kiacc: Pabouas terpans. ABrop lllypkosa M.B.

2. Anrebpa. 9 kimacc. CamocTosATeNbHBIE U TIPOBEpOUHbIe paboThl. ABTOp Oneitnuk [1.B.

3. Anrebpa. 9 knacc: Koarponbsabie padbotsl. ABTop llypkoBa M.B.

4. Anre6pa. 9 knace. Meroaundeckoe mocooue mist yuurens. ABtopsl Mopakosuu A.I'. / Cemenos I1.B.

HNuTepHeT-pecypenbl
1.Lludposas odbpazoBaTenbHas cpena «Mos mkona» https://lib.myschool.edu.ru/market
2. Enunblii oOpa3oBarebHbIi moptan 1 ceHTsOps: Www.1september.ru;
3. BUHOM. Jlabopatopus 3Hanuii: www.metodist.1bz.ru;
4. TectupoBanue online: 5-11 xu.: http://www.kokch/kts.ru/cdo/
5. [lenarornueckas Mactepckas, ypoku B atepHer u MHoroe np.: http//teacher.fio.ru
6. HoBble TexHomoruu B o6pasoBanuu: http://edu/secna.ru/main/
7. Caiit “Mup sHimkionenuii»: http://www.rubricon.ru/; http://www.encyclopedia.ru/
10. MnTepakTrBHAs 0Opa3oBaTeibHas OHIaiH-TIaTGopMa «YUu.py» ¢ HHTEPAKTHBHBIMU YPOKAMH TI0
OCHOBHBIM IIKOJILHBIM MPEIMETaM, oJuMIuaabL: https://uchi.ru/
11. Hasuratop Kpyxkosoro asmxenust HTU: https://kruzhok.org/
12. O6pazoBarenbHbIil mopTai «IunexcyYyeonuk»: https://education.yandex.ru/home/
13. Ownnaiin-uiardopma «Omummuymy: https://olimpium.ru/
14. Onnaitn-uiarpopma «OTkpeITas mkonay: https://2035school.ru/login
15. Ownnaiin-mkona «Skyengy: https://skyeng.ru/
16. LludppoBoii ~ obOpazoBarenbHBIi  pecypc it mkod  «Poccmiickas — 3IEKTpOHHAsS
mkosay: https://resh.edu.ru/
17. lludposoit oOpa3oBaTenbHbIil pecype mist mkon «IKmacey»: https://www.yaklass.ru/
18. Peectp mpUMEpHBIX OCHOBHBIX 00II€00pa30BaTeNbHBIX MporpamMm / IIpuMepHbIE OCHOBHBIC
oOuieobpas3oBarenbHble nporpaMMbl / OCHOBHBIE 00pa3oBaTeNbHBIE NMPOrpPaMMbl B 4acTH Y4e€OHBIX
npeIMETOB, KYpCOB, TUCHUIUTHH (Moayiei): http://fgosreestr.ru
19. Poccuiickast anekTpoHHas mikoda: https://resh.edu.ru/
20. Caiit ®enepanbHblii HHCTHTYT OICHKM KadecTBa oOpazoBaHus / ExuHas cucremMa OLCHKH
KauecTBa oOpaszoBanusi / Bcepoccuiickue mpoBepouyHbie paOoThl / HalmoHanmbHBIE HCCIIEIOBAHUS
KauecTBa OOpa3oBaHusi / MeETOMONOTHsT M KPUTEPUU OLCHKH KadecTBa OOIIero oOpa3oBaHUs B
001100pa30BaTeNbHBIX OPTaHU3aAlMAX HA OCHOBE IPAKTUKH MEKIYHAPOIHBIX HCCIICIOBAHHI
KavecTBa MOATrOTOBKH obyuarormxcs: https://fioco.ru/ru/osoko
21. [IOC «MobunbHoe DnektporHoe O6pazoBanuey: https://edu.mob-edu.ru/ui/#/login

MarepuanbHO-TeXHUUYECKas 6a3a
KaGuneT anreOpbl OcHaIlleH aBTOMATU3UPOBAHHBIM Pa0OYMM MECTOM YUUTENs, MHTEPAKTUBHBIM
KOMIUICKCOM, JIOKYMEHT-KaMepOi, MHOTO(YHKIIMOHAIBHBIM I1€YATAOIIUM YCTPOHCTBOM, BBIXOJIOM B
Wutepuer. Ha ypokax, mpu HEOOXOAMMOCTH, HCTIOIB3YIOTCS MOOUITBHBIN KIlacc.
YueOHo-TpakTHIecKoe 000py10BaHUE:
- JIOCKa MarHuWTHasi C KOOPJAUHATHOW CETKOM;
— KOMIUIEKT YePTEKHBIX HHCTPYMEHTOB (KJIACCHBIX M Pa3daTOYHbIX ): JIMHEHKA, TPAHCTIOPTHP, YTOJIbHHUK
(30°, 60°), yronpHuK (45°, 45°), UUPKYIb;
— KOMIUIEKTHI INTAHUMETPUICCKUX U CTEPEOMETPUICCKHUX TEJT (JICMOHCTPAITMOHHBIN M pa3aTOYHBIN);
- KOMIUIEKTHI i1l MOJICTUPOBaHUs (I[BeTHAsl Oymara, KapToH, KalbKa, KJIei, HOKHUIIBI, TUTACTUIIHMH).
[TeuaTHbie mocoOus:
- JleMOHCTpaIMOHHBIN MaTeprall B COOTBETCTBUU C OCHOBHBIMH T€MaMH MTPOTPAMMEBI 00 yUEHHUSI.
- YMK mno anrebpe.

— TlopTtpeTsl BbIAAIOMIMXCS ACATENEH MATEMATUKH.
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