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HOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma o yueOHOMY npenmeTy «Anredpa» Ha ypoBHE OCHOBHOT'O OOIIIEro
oOpa3oBaHus pazpaboTaHa Ha OCHOBE:
- @enepanbHOrO TOCYJApCTBEHHOTO 00pa30BATENBHOTO CTaHIApTa OCHOBHOTO OOILIEro
00pa3oBaHusA, YTBEPKIACHHOTO TpukazoM Munnpocemenuss Poccun ot 31.05.2021 No 287
(manmee — ®I'OC O00)(manee — PI'OC OO0);
- depepanpHOl 00pa30BaTEIBLHOW MPOTrpaMMbl  OCHOBHOrO o0OImiero oOpa3oBaHWS,
YTBEPKAEHHOHN npukazoM Munucrepcersa npocsemienuss PO or 18 mas 2023 r. Ne 370;
- Ycraa MBOY «1O Ne 10»;
- OcHOBHOI1 00pa30BaTEILHOM MTPOrPaMMbl OCHOBHOTO 00111ero oopazoBanust MBOY «L{O NelOy;
- Paboueii mporpammel Bociutanust MBOY «11O NelOy;
- [lonoxenus o pabouux nporpaMmmax.

OBIIASA XAPAKTEPUCTUKA YYEBHOT O ITIPEJIMETA
«Anredpa»

[Ipenmer "Anrebpa" sBisiercst pazaenoMm kypca "Matemaruka". Pabouas mporpamma mno
npeamety "Anrebpa" mis oOydarommxces 7-9 kimaccoB paspaboTaHa Ha ocHoBe DenepabHOTO
rocy/lapCTBEHHOTO 00pa30BaTeIbHOIO CTaHAapTa OCHOBHOTO 00IIero oopazoBaHus ¢ y4€TOM U
COBPEMEHHBIX MHUPOBBIX TPEOOBaHMA, MPEIBSIBIIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U
TPaUIUi  POCCUIMCKOTO 00pa3oBaHWs, KOTOpPbIe OOECIEeYHUBAIOT OBJIAJICHUE KIFOUEBBIMH
KOMTIETESHIMSIMHE, COCTaBJISIFOIIMME OCHOBY ISl HEMTPEPHIBHOTO 00pa30BaHMUS M CAaMOPA3BUTHS, &
TaKXKe IIeJIOCTHOCTh OOIIEKYJAbTYPHOTO, JIMYHOCTHOTO ¥  TIO3HABATEIBHOTO  Pa3BUTHSA
oOyuatonuxca. B mnporpamme yureHsl wuaen u mnosiokeHus KoHuenmuu — pa3BUTHS
MareMaTtudeckoro oopasoBanus B Poccutickoit @enepanuu. B smoxy mudpoBoii Tpanchopmann
Bcex cep uernoBeueCcKOW AeATEeIbHOCTH HEBO3MOXKHO CTaTh OOPa30BaHHBIM COBPEMEHHBIM
YeJIoBeKOM 0e3 0a30BOM MaTeMaTHYECKOW MOATOTOBKH. YKE€ B IIKOJIE MaTeMaTHKa CIYXHUT
OTIOPHBIM MPEAMETOM JJIsi HW3YYEHHUs CMEXHBIX AMCLUUIUIMH, a TOCJe IIKOJbl pealbHOMN
HEOOXOMMOCTBIO CTAHOBUTCSI HEMPEPHIBHOE 00pa3oBaHUeE, YTO TPEOYET MOJHOIEHHON 0a30BOM
0011eo0pa3oBaTeabHOM MOArOTOBKH, B TOM YHCIIE U MAaTeMAaTUYECKO. ITO 00YCIOBIIEHO TEM, UTO
B HAllM JHU PAcTET 4ucio Mpodeccuil, CBA3aHHBIX C HEMOCPEACTBEHHBIM MPHUMEHEHHUEM
MaTeMaTHKu: U B cdepe IKOHOMUKU, U B OM3HECE, U B TEXHOJIOTMUYECKUX OONACTAX, U JaXKe B
rymaHuTapHbix cepax. Takum oOpa3om, Kpyr MKOJILHUKOB, JJIs1 KOTOPBIX MaTeMaTHKa MOKET
CTaTh 3HAYUMBIM MPEAMETOM, PACIIUPSAETCSL.

[IpakTryeckas MoJIE3HOCTh MaTEMATUKH O0YCIOBJIEHA TEM, YTO €€ NMPEAMETOM SIBIISIFOTCS
(dyHIaMeHTaJIbHbIE CTPYKTYpPHI HAIlIETO MHUpPA: MPOCTPAHCTBEHHBbIE (POPMBI U KOJIUYECTBEHHBIC
OTHOIIEHUS] OT TMPOCTEUIINX, YCBAaHMBAaEMbIX B HEMOCPEACTBEHHOM OMbBITE, A0 JIOCTATOYHO
CIIOHBIX, HEOOXOMUMBIX JiIsi Pa3BUTHUSA HAY4YHBIX M MPUKIAAHBIX uael. be3 KOHKpeTHBIX
MaTeMaTHYeCKUX 3HAHWM 3aTPyAHEHO MOHUMAaHHE MPUHLUIIOB YCTPOMCTBA M HCHOJB30BaHUS
COBPEMEHHOM TEXHHKH, BOCIPHUATHE ¢ HHTEpIpEeTaus pa3HooOpa3HONl  COLUAIbHOM,
HKOHOMMYECKOM, monuTHueckoi nHpopmannu, ManodhdekTuBHa MOBCEIHEBHAS MPAKTUYECKAs
JesITeNbHOCTh. KaXOMy 4YelnoBeKYy B CBOEH JKM3HM MPHUXOAUTCS BBIMOJHATH Pacu€Thl U
COCTaBIISATh aJTOPUTMBI, HAXOJAUTh U MIPUMEHSITH GOPMYJIbI, BIAIETh IPAKTUUECCKUMU MPUEMAMU
T€OMETPHUUECKUX U3MEPEHUI U TMOCTPOEHUH, YuTaTh HWH(OPMAIMIO, MPEACTABICHHYIO B BUJE
Tabnui, auarpaMM M TpaduKoB, KUTh B YCIOBUSAX HEONPENEIEHHOCTH U TOHUMATH
BEPOSATHOCTHBIN XapakTep CllydyailHbIX COOBITHH.

OpHoBpeMeHHO ¢ pacmupeHueM cdep NpPUMEHEHUS MaTeMaTHUKH B COBPEMEHHOM
oOmiecTBe BCE OoJiee BAXKHBIM CTAHOBUTCSI MATEMATUYECKUI CTHIIb MBIIIUICHUS, TTPOSBIISIONTUICS
B OTIPEIEIEHHBIX YMCTBEHHBIX HaBbIKaX. B mpoiiecce n3yueHuss MaTeMaTHKU B apceHal MpUEMOB
Y METOJIOB MBIIICHUSI YeTTOBEKa €CTECTBEHHBIM 00Pa30M BKIIFOYAIOTCS WHIYKIUSA U JETYKIHS,
0000IIeHNe W KOHKpETH3allus, aHalhu3 M CHHTE3, KilaccUPUKAIMs U CHCTeMaTH3allus,



abctparupoBanue ¥ aHanorua. OOBEKTHI MaTeMaTHMYECKHX YMO3AKIIOUEHHH, MpaBuUia HX
KOHCTPYUPOBAHUS PACKPBHIBAIOT MEXaHU3M JIOTHYECKUX TOCTPOSHHI, CIOCOOCTBYIOT BHIPAOOTKE
yMeHus: (HopMyaupoBaTh, OOOCHOBBIBATH U JIOKA3bIBAaTh CYXKJEHHS, TEM CaMbIM pa3BUBAIOT
JIOTMYECKOe MbIIUIeHHe. Benymas poibp NPUHAAISKUT MareMaTHKe W B (HOPMUPOBAHHU
AITOPUTMUYECKON KOMIIOHEHTHI MBIIUICHUS M BOCIIUTAaHUH YMEHHUH NeCTBOBAThH MO 33aHHBIM
JITOPUTMaM, COBEPIIEHCTBOBATh M3BECTHHIE M KOHCTPYHMPOBATh HOBHIE. B mmporecce pemeHus
3aa4 — OCHOBOU y4eOHOH NesTeTHbHOCTH Ha YpOKaxX MaTeMaTHKH — pPa3BUBAIOTCS TaKXkKe
TBOpYECKas U MPUKJIAJHAS CTOPOHBI MBIIIJICHUSI.

OOyyenue MareMaTHKE Ja€T BO3MOXKHOCTb pa3BUBaThb y OOYy4YaloIIUXCS TOYHYIO,
panroHaNbHYI0 U WH(POPMATUBHYIO PeUb, YMEHUE OTOMPATh HanOOJIee TOIXOISIINE S3bIKOBHIC,
CHMBOJIMUECKHE, TpadUUecKue CpeIcTBa Ui BBIPAKEHUS CYKICHUH M HarJSAHOTO HX
MPEACTaBICHHUS.

Heo0xoaMMbIM KOMIIOHEHTOM OOIIEH KyJIbTYPHI B COBPEMEHHOM TOJKOBAHHUU SIBIISICTCS
oOriee 3HAKOMCTBO C METOJAMH TIO3HAHUS JEHCTBUTEIBHOCTH, TPEJICTABICHUE O MPEIMETe U
METOJIaX MaTEMATHUKH, UX OTJIMYAN OT METOJIOB JAPYTHX €CTECTBEHHBIX U TYMaHUTAPHBIX HAYK, 00
0COOEHHOCTSIX MPUMEHEHHSI MaTEeMaTHUKH JIUISl pPeIIeHUs] HaydHBIX U MPHUKIAJHBIX 331ad. Takum
o0pa3oM, MaTeMaTH4eckoe 0Opa3oBaHHe BHOCHT CBOM BKJIAJA B ()OPMUPOBaHUE OOIIEH KyIbTyphl
9eIoBeKa.

N3yueHne MaTreMaTWKH TaKKe CIIOCOOCTBYET ICTETHYECKOMY BOCIHTAaHHIO YEIOBEKa,
MOHMMAHUIO KPacoThl W  W3ANIECTBA MaTEMaTHUECKHX  PAaCCyXJCHWUH, BOCIPHUATHIO
reOMETPUIECKUX (HOPM, YCBOCHUIO H/IEH CHMMETPHH.

HEJIX U 3AJAYN UBYUEHUSA YUYEBHOI'O TIPEJMETA «Aareopa»

AnreOpa sIBISIETCS OJHHMM W3 OTOPHBIX KYpPCOB OCHOBHOTO OOIIETro oOpa3oBaHHUs: OHa
o0ecrieynBaeT U3ydeHHE IPYTUX TUCIHILUINH, KaK €CTECTBEHHO-HAyYHOTO, TAK ¥ TYMaHUTAPHOTO
IIUKJIOB, €€ OCBOEHHE HEOOXOIUMO UIsl TIPOJIOJKEHHUSI 00pa30BaHMs U B TIOBCEIHEBHOM KH3HH.
PazButne y oOydJarommxcsi HAy4YHBIX TPEJACTABICHUH O TMPOUCXOXKICHHH W CYITHOCTH
anreOpandeckux aOCTpakiuid, croco0e OTpaXeHUsT MaTEeMaTHYeCKOW HAyKOW SBJICHHA U
MPOIIECCOB B TPUPOJEC M OOLIECTBE, POJIM MaTeMaTHYECKOTO MOJCIUPOBAHHUS B HAyYHOM
MO3HAHWU U B TPAKTHKE CIOCOOCTBYET (POPMHPOBAHUIO HAYYHOTO MHPOBO33PEHUS M KA4YECTB
MBIIUICHUS,, HEOOXOMMBIX ISl aJanTalMd B COBPEMEHHOM IM(ppoBOM oOmiectBe. M3ydeHue
anreOpbl oOecrieyrBacT pa3BUTHE YMEHHS HAOJI01aTh, CPAaBHUBATh, HAXOUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBIIUICHHS, CHOCOOHOCTH apryMEHTHPOBAaHO OOOCHOBBIBATH CBOH
JCWCTBUSL U BBIBOJIbI, (POPMYIIMPOBATH yTBepKAeHUsA. OCBOCHUE Kypca anreOpbl oOecrieunBaeT
pa3sBUTHE JIOTUYECKOTO MBIIUICHHUS] OOYYaIONIMXCS: OHHM WCIOJIB3YIOT JIEAYKTUBHBIC WU
WHIYKTHBHBIC PacCyXJCHUs, 0000IICHNE U KOHKPETU3aIUI0, a0CTParupoBaHWE U aHAJIOTHIO.
OOyuenue anreOpe MpennoyiaracT 3HAYUTEIBHBIH OO0BEM CaMOCTOSTEIBHON JIEATEIILHOCTH
o0OyJarmuxcs, TMOTOMY CaMOCTOSITENIbHOE PpEIICHHWE 3ajad  sBJSICTCS — peaju3almei
JESTETbHOCTHOTO MPUHIIMIIA 00YYCHUSI.

B crpykrype mnporpammbl y4eOHOro Kypca «Anredpa» Ui OCHOBHOTO OOIIEro
o0pa3oBaHUsI OCHOBHOE MECTO 3aHHMAIOT COJEpKaTelbHO-METOAWYecKue IMHUM: «Yucna u
BBIYHCIICHUSY, «ANTeOpandeckre BBIpOKEHUS», «YpaBHEHHUS U HEPaBEHCTBa», «DYHKIUNY.
Kaxxnas u3 3THX coaep:kareabHO-METOIUYECKUX JIMHUNA Pa3BUBAETCS HA MPOTSHKEHUU TPEX JIeT
M3YYeHHUS Kypca, B3aMMOJCUCTBYSI C IPYTUMU €ro JTMHUSIMH. B Xo1e uzyueHus: yaeOHOTO Kypca
00y4arouMcs TPUXOAUTCS JIOTHYECKH PACCYK1aTh, UCMOJIb30BAaTh TEOPETUKO-MHOKECTBEHHBIN
S3BIK. B CBSI3U € 3THM B IporpaMMmy y4eOHOTO Kypca «Anredpay BKIIOYEHBI HEKOTOPHIE OCHOBBI
JIOTUKH, TIPEICTaBJICHHBIE BO BCEX OCHOBHBIX pa3feliaXx MaTeMaTU4ecKoro oO0pa3oBaHUSA U
CIOCOOCTBYIOIIUE OBJIAIEHUIO 00YJAIOIIMMUCS OCHOB YHUBEPCATHHOTO MAaTEMATUYECKOTO S3bIKA.



CopgepkaTenbHOM W CTPYKTYPHOW OCOOCHHOCTBIO y4eOHOTO Kypca «Anredpa» SBISETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

Conepxanue MMHUN «Hucna U BBIYUCIEHUSD CITYKUT OCHOBOM JUISl AAJIbHENIIIEr0 U3yYEHUS
MaTeMaTUKH, CIIOCOOCTBYET pa3BUTUIO y OOyJaromUXCs  JIOTMYECKOTO  MBIILICHHS,
(OpPMUPOBAHHUIO YMEHHSI TMOJIb30BATHCS AITOPHUTMAMH, a TaKKe MPUOOPETEHUIO MPAKTHYECKHX
HABbIKOB, HEOOXOIUMBIX JUIsl NOBCEIHEBHOM XU3HU. Pa3BUTHE NOHSATUSA O 4YUCIIE HAa YpOBHE
OCHOBHOTO 00I11ero 00pa30BaHUsl CBS3aHO C PAlMOHAIBHBIMU U HMPPALMOHAIBHBIMU YHCIIAMU,
(dbopMUpOBaHHEM TPEICTABICHUNA O NEHCTBUTEIILHOM YHMCIE. 3aBEpPIICHUE OCBOSHHS YMCIOBOU
JIMHUU OTHECEHO K CpeHeMy o01ieMy 00pa3oBaHHUIO.

Conepxkanne JABYX aireOpavecKux JHMHUN — «AdreOpandeckue BBIPAXKEHUS» U
«YpaBHEHHUS U HEPABEHCTBA» CIIOCOOCTBYET (POPMHUPOBAHUIO Y 00YHAIOIIUXCS MATEMATUYECKOTO
anmnapara, He0OX0IMMOTO JIJIsl peLIeHHs 3a/1a4 MaTeMaTUKH, CMEKHBIX IIPEIMETOB U IPAKTUKO-
OpUEHTHPOBaHHBIX 3a7ad. Ha ypoBHEe OCHOBHOro o0miero oOpa3oBaHusi y4eOHBIII MaTepuan
IPYNIUPYETCS BOKPYr pPAallMOHANBHBIX BbIpaXXEHUH. Anredpa JIeMOHCTPHpPYET 3Hau€HUe
MaTeMaTHKU KaK SI3bIKa Ul MOCTPOEHUS MaTeMAaTUYECKUX MOJIeNel, OMUCAHMs MPOILECCOB U
SIBJIGHUN peasibHOTO MHpa. B 3amaum oOydeHus: anredpe BXOAAT TakKe JajbHElllee pa3BUTHE
QITOPUTMUYECKOTO MBIIIJIEHHs, HEOOXOJUMOro, B YaCTHOCTH, JJs OCBOGHHS Kypca
nHpOpMATUKK, W OBJAJACHHE HABBIKAMH JCAYKTUBHBIX paccyxkaeHuil. [IpeoOpazoBanue
CHUMBOJIBHBIX (POPM CIIOCOOCTBYET Pa3BUTHIO BOOOpaKeHMsI, CHOCOOHOCTEH K MaTeMaTHYeCKOMY
TBOPYECTBY.

Conepxxkannie  (yHKIIMOHATBHO-TpaQUUECKOW  JMHUM  HAIlEJIEHO Ha  TOJIyYCHHE
00yJaroIUMuUCs 3HaHUH 0 QYHKIUSAX KaK BaKHEUIIEH MaTeMaTHYECKONH MOJICNN JJI ONTUCAHUS U
HCCIIEIOBAaHUSl Pa3HOOOpa3HBIX MPOIECCOB W SBICHUNW B mpupojae U obOmectBe. M3yuenue
MaTrepuaga CHOCOOCTBYET pa3BUTHIO Yy oOOydaloluxcs YMEHHUS HCIOJIb30BAaTh pPa3InYHbIE
BBIPAa3UTENIbHbIE CPEACTBA S3bIKA MATEMaTUKU — CIIOBECHbIE, CUMBOJIMYECKHE, Tpaduueckue,
BHOCHT BKJIaJl B GOPMUPOBAHNE IPEICTABICHUN O POJIM MaTEMATUKU B Pa3BUTUH IUBUIM3AINH U
KYJIBTYPBI.

CornacHo yueOHOMY IJIaHY B 7—9 Kiaccax u3yqaeTcsl ydeOHbIM Kypc «Anredpay, KOTOPbIi
BKJIIOUAET CJIEAYIOIIME OCHOBHBIE paslienbl colaepkaHus: «Yuciaa ¥ BBIUMCICHUSY,
«AnreOpanyecKre BhIpaKEHUs», «YpaBHEHUS U HEPABEHCTBAY, «DyHKIIUN.

BOCIIUTATEJIbHBII IOTEHIUAJI YYEFHOI'O ITPEJIMETA «AJITEBPA»

* YCTaHOBJICHHE JOBEPUTENIbHBIX OTHOIIEHHM MEXIy YYHUTEIeM M €ro YyueHHKaMH,
CIOCOOCTBYIOIIMX MO3UTUBHOMY BOCIIPUATHIO yJallUMUCS TpeOOBaHUMN U MPOCKO yUUTENs uepes
KUBOH JAMaior, NpUBJICYEHME HUX BHUMaHHUA K OOCyXJaeMOH Ha ypoke HHpopManuu,
aKTHBHU3AILMI0 MX [I03HABATENbHOM JAEATEJbHOCTH Yepe3 MCIOJIb30BaHUE 3aHUMAaTEIbHbIX
3JIEMEHTOB, UCTOPHI U3 KU3HU COBPEMEHHUKOB;

* IPUMEHEHHUE B X0/I€ YPOKa MHTEPAKTUBHOI'O B3aUMOJICHCTBUS 00yUatomuxcs (JIMCKYCCUH,
YPOK - JIeJIOBasi Urpa, rpymnmnoas paboTa miu padoTa B mapax u Jip.);

* IpoBe/ieHNe YUeOHBIX (OJIMMITNAIbI, MACTEP-KIACCOB U JIp.) U y4eOHO pa3BlieKaTEeNbHBIX
MEpONpPUATHI (TYpHUPBI, BBICTABKM TEMAaTUYECKOTO PYYHOTO TBOPUYECTBA (M3rOTOBJIEHUE
MojieNIel, pUCYHKOB M IIp.) H Jp.);

* ucnosbs3zoBanue MKT u OUCTaHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJOIMH OOy4deHus
(TIporpaMMBI-TpEeHaKEPbI, TECTHI B DJICKTPOHHBIX MPUIIOKEHUSX, MYJIbTUMEIUHHBIE TPE3CHTAIIH,
HAy4YHO-TIONYJISIpHBIE Nepeaayd, (GpuiabMbl, 0OyJaromue CalThl M MPOrpaMMbl, YPOKU OHIIAMH,
BUJICO JIEKLIMH, BUJICO KOH(EPEHLIUH U Jp.);



* UCTIOJIH30BAHNE BOCIIUTATEIBHBIX BOZMOKHOCTEH coslepkaHust y4eOHOTO MpeMeTa yepe3
JEMOHCTpALMIO AETAM IPUMEPOB OTBETCTBEHHOI'O, I'PAXJAHCKOIO IOBEACHUS, IPOSBIICHUS
YEJIOBEKOII0OUsT M JA00pOCEpIeYHOCTH, MEPEBO COACP)KAaHUS C YPOBHS 3HAHMH Ha YPOBEHb
JIMYHOCTHBIX CMBICIIOB, BOCHPUSATHE LIEHHOCTEH uepe3 moadop COOTBETCTBYIOMIUX TEKCTOB IS
YTEHUs, 3ajad JUIs PEUICHHs, MPOOJIIEMHBIX CHTyalUud uis OOCYXKICHHsS B Kiacce, aHalu3
MTOCTYIIKOB JIFO/IEN, UCTOPHI Ccy1e0, KOMMEHTAapUH K IPOUCXOISALIUM B MUPE COOBITUSM U JIp.

MECTO YYEBHOT O IIPEJIMETA «Aareopa» B YYEBHOM IIJIAHE
Ha u3yuenue yuebHnoro xkypca «Anredpa» orBoautcs 306 gacos: B 7 kinacce — 102 gaca (3
yaca B Hezienmo), B 8 kimacce — 102 gaca (3 gaca B Henento), B 9 kimacce — 102 gaca (3 yaca B
HEJIEINIO).

YYEBHO-METOJUYECKHWHN KOMILJIEKC
7 K1acc
Maremaruka. Aunrebpa. 7-# kiacc: 0a30BbIi  ypoBeHb: yueOHUK - AO «M3maTenbcTBO
«IIpocemenue» / MakaperueB FO.H., Munmiok H.I'., HemkoB K.W. u apyrue; moa penakmueit
Tensxockoro C.A.

8 K1acce
Anrebpa. 8 wmacc AO «M3marenbctBo «lIpocBemienue» . / Makaperue HO.H., Munmtox
H.I'.,HemixoB K.U. u apyrue; nox penakmueit TemsxkoBckoro C.A.

9 Kiacc
Anrebopa. 9 xmacc AO «M3marenbctBo «lIpocBemienue» . / Makapeue HO.H., Munmtox
H.T'.,HemkoB K.W. u apyrue; non penakuueit TensikoBckoro C.A.

COJEPXAHUME OBYYEHUS
7 KJIACC

Yucsia 1 BBIYUCICHUSA

JpoOu 0OBIKHOBEHHBIE U JIECATUYHBIE, IEPEX0]] OT OAHOM POPMBI 3aITUCH APOOEH K Ipyroil.
[loHsiTHEe panMOHAIBHOIO YKCIA, 3aIUCh, CPAaBHEHUE, YHOPAA0YMBAHUE PALlMOHATIBHBIX YHCEIL.
Apugpmernueckue A1eHCTBUS € pallMOHAIbHBIMU YKCIaMU. Pelenue 3a1ad U3 peaabHON IPaKTUKU
Ha 4acTH, Ha JpoOu.

CreneHp ¢ HaTypaJbHBIM IOKa3aTeseM: OIpelesieHHe, Mpeodpa3oBaHue BhIPAKEHUH Ha
OCHOBE OIpeeIeHUs, 3aIich 00bIINX yncen. [IponenTsl, 3an1ch IPOLEHTOB B BUJE IpoOU U
IpoOu B BHJIE MPOLIEHTOB. TpU OCHOBHBIE 33aJjaull Ha MPOLIEHTHI, PELICHUE 3aJjay U3 peabHON
IPAKTUKH.

[IpuMeHeHue MPU3HAKOB JAETUMOCTH, PA3I0KEHUE HA MHOKHUTEIU HATypaJIbHbIX YHCEI.

PeanbHble 3aBUCUMOCTH, B TOM YHCIIE IpsAMasi U 00paTHasi MPONOPIHOHAIBHOCTH.

AuredpanyecKkue BbIPaKeHH

IlepemeHHbIE, YMCIOBOE 3HAUYEHUE BBIPAKEHHUS C NEepeMeHHOW. [lomycTumble 3HaueHUs
nepeMeHHbIX. [IpecTaBieHne 3aBUCUMOCTH MEX/Ty BeIMYMHAMU B BUJe GOpMybl. Beruncnenus
no ¢dopmynam. IlpeoOpa3oBanue OyKBEHHBIX BBIPAKEHHH, TOXKIAESCTBEHHO PAaBHbIE BBIPAXKEHMUS,
npaBuia npeoOpa3oBaHUs CYMM U IMPOU3BEICHUMN, NPaBUIa PACKPBITHS CKOOOK M MPUBEACHUS
M0/I00HBIX CIaraeMbIX.

CBolicTBa CTENEHM C HATYPAJIbHBIM I1OKa3aTEIEM.



Opnowienbl 1 MHorowieHsl. CreneHb MHorouieHa. Cllo)keHUE, BBIUNTAHUE, YMHOKEHUE
MHOTro4eHOB. POPMyJIBl COKPAIEHHOIO YMHOKEHHMs: KBaJgpaT CyMMBbl M KBaapaT Pa3sHOCTH.
dopmyiia pa3HOCTH KBaJIpaToB. Pa3nokeHne MHOrOWICHOB HA MHOKHUTEIIH.

YpaBHeHUsI 1 HEPABEHCTBA

VYpaBHEeHME, KOPEHb YpaBHEHMsI, IpaBWia MpeoOpa3oBaHMsl ypaBHEHUS, PaBHOCUIBHOCTD
YpPaBHEHUU.

JIuneliHOE ypaBHEHHE C OJHOW IIEPEMEHHOM, YHCIO KOPHEW JIMHEWHOIO YypaBHEHWS,
pelieHre JMHEWHbIX ypaBHeHHMI. CocTaBieHHE ypaBHEHUM IO YCJIOBHUIO 3ajaud. PerieHue
TEKCTOBBIX 3a/1a4 C IIOMOLIBIO YPABHEHUN.

JIuHeliHOE ypaBHEHHE C JBYMsI IEpEMEHHBIMH U ero rpaduk. Cucrema IBYX JTHMHEHHBIX
ypaBHEHUW C ABYMs TEepeMEHHbIMHU. PelieHne cucreMm ypaBHEHHM CIOCOOOM IOJCTaHOBKH.
[IpuMeps! penieHust TEKCTOBBIX 3a4a4 ¢ TOMOIIBIO CUCTEM YPaBHEHHM.

DyHKUUHA

Koopaunara toukm Ha mnpsmon. YUucioBble NPOMEXKYTKH. PaccrosiHMEe Mexay AByMs
TOYKaMH KOOPAUHATHOW MPSMOM.

[IpsimoyronpHast cucrtema koopauHat, ocu OX m Oy. Alcrucca W opaWHATa TOYKH Ha
KOOpJIUHATHOU MiockocTH. Ilpumepsl rpaduxoB, 3agaHHbIX (Qopmynamu. UrteHue rpauxon
peanbHbIx 3aBucuMocTeil. [Tonarue pynkuuu. ['paduk ¢pynkuuu. CoiictBa pyHkuuii. JInnelinas
byukius, e€ rpaduk. ['padux dyukiuu Y = |X|. I'paduyeckoe penicHre TMHEHHBIX YPaBHCHHUN U
CUCTEM JIMHEHHBIX YPaBHEHUM.

8 KIIACC

Yucaa ¥ BLIYUCIEHUS

KBanparueiii kopenb u3 uucina. [loHstue 00 wuppanuoHaabHOM 4Hcie. JlecaTuunbie
MPUOIMKEHHST UppallMOHAIBHBIX unce. CBOMCTBa apu(METHUECKIX KBAJPATHBIX KOPHEH M MX
MPUMEHEHHE K TMPeoOpa30BaHMIO YHCIIOBBIX BBIPAKEHUM M BBIYUCICHUSAM. JlelWCTBUTEIbHBIC
JHCa.

CreneHb c 1eNbIM MoKasaTesieM U €€ cBoiicTBa. CTaHgapTHas 3allUCh YKCIA.

Anredpanyeckue BbIpasKeHHsI

KBanpaTHblii TpEXWICH, pa3JI0KEHUE KBAPATHOTO TPEXWICHA HA MHOYKUTEIIH.

AnrebOpanveckas apoOb. OcCHOBHOE CBOWCTBO anrebpamdeckod mpobu. CroxeHue,
BBIYMTAHUE, YMHOXEHHUE, JICTICHUE alreOpandeckux ApooOei. PanmoHambHbIC BBIpAKEHHUS M HX
npeoOpazoBaHHUeE.

YpaBHeHus 1 HEPABEHCTBA

KBanpartnoe ypaBHeHue, (opmyna KopHEH KBaJpaTHOTO ypaBHeHusA. Teopema Buera.
Pemenune ypaBHeHM, CBOIANIMXCS K JHMHEWHBIM U KBaapaTHbIM. [lpocreiimue npoGHO-
palMOHaIbHbIE YPABHEHUS.

I'pacdmyeckas uHTEpHpeTanys ypaBHEHUN C JABYMS MEPEMEHHBIMHU M CHCTEM JIHMHEWHBIX
ypaBHEHUH € IByMs IepeMeHHbIMU. [ [prMepbl perieHus cucTeM HeIMHEUHBIX YPaBHEHUM C IBYMsI
MepEMEHHBIMU.

Pemienne TeKCTOBBIX 337124 aNreOpandeckium crocoooMm.

HucnoBble HEpaBEeHCTBA H MX CBOMCTBA. HepaBeHCTBO ¢ OJHOM IEPEMEHHOM.
PaBHOCMIIBHOCTE HepaBeHCTB. JIMHEHHbIE HEpaBEHCTBA € OJHOM nepeMeHHOW. CHUcTembl
JINHEMHBIX HEPABEHCTB C OJIHOW MEPEMEHHOM.

DyHKUUH



[onsitne ¢pynkiuu. OOIacTh ONpeneNeHuss 1 MHOXKECTBO 3HaueHHH QyHkumuu. CriocoOb
3aiaHus QyHKITHA.

I'papux ynkmun. Yrenue cpoiicTB QyHkmmu mo e€ rpaduky. IIpumeps! rpadukon
(GyHKIUH, OTpaKAIOMUX PEATbHbIE MTPOIECCHI.

OyHKIMH, ONHUCHIBAIOIINAE NPAMYI0O H OOpaTHYIO MPONOPIHOHAIBHBIE 3aBUCUMOCTH, HUX
rpadukn. Oynxuun y = X2, Y = X3, y = VX, y=|x|. ['paduueckoe pemenne ypaBHEH il 1 CHCTEM
YpPaBHEHUU.

9 KVIACC

Yucsa 1 BIYUCTEHUS

PanmionaneHble yncia, UppaMOHAIBHBIE YUCIIA, KOHEYHBIE U OCCKOHEUYHBIC JCCSITHUYHbBIC
npoOu. MHOXKECTBO JIeHCTBUTENBHBIX YHCEN, JEHCTBUTENbHBIE YHCIIa KaKk OECKOHEYHbIC
JeCATUYHBIEC ApoOu. B3auMHO 0/THO3HAYHOE COOTBETCTBHE MEXK Y MHOXKECTBOM JICHCTBUTEIHHBIX
YUCeNl U KOOPAVMHATHOW MPSMOM.

CpaBHEHHME JIEHCTBUTEIBHBIX YHCEN, apu(METUUYECKUE NEUCTBHUS C JICHCTBUTEIHLHBIMHU
YUCTIaMH.

Pa3Mepsr 00bEKTOB OKPYKAIOIIETO MHUPA, JJIUTEIHLHOCTH MMPOIIECCOB B OKPYKAIOIIIEM MHUPE.

[Ipubmmxk€HHOE 3HAYEHHE BEIWYWHBI, TOYHOCTh MNpuOMmmKeHus. OKpYrJIeHHe 4Yuced.
[Ipuknaka v oLleHKa pe3yabTaTOB BBIYUCICHUH.

YpaBHeHUsI M HEPABEHCTBA

JInneiiHoe ypaBHeHHe. PenieHne ypaBHEHUH, CBOAAIIUXCS K IMHEWHBIM.

KBanpatHoe ypaBHeHue. Pemienue ypaBHEeHUI, CBOISAIIMXCS K KBaIpaTHbIM. bukBagpaTHoe
ypaBHeHuE. [IpuMepbl pelieHus: ypaBHEHU TPEThel M YETBEPTOM CTENEHEW pa3sIoKEHHEM Ha
MHOHUTEIH.

Pemenne qpoOHO-paMOHAIBHBIX YPaBHEHU. PellieHne TeKCTOBBIX 3a1a4 alireOpandecKum
METOJIOM.

VYpaBHeHHe C ByMsI MEPEeMEHHBIMU U ero rpaduk. PemieHue cucrteM ABYX JIMHEHHBIX
YpPaBHEHUN C JIByMs NEpEMEHHbIMU. PellleHune cucreM ABYX YpaBHEHUH, OJHO W3 KOTOPBIX
JTUHEIHOoe, a pyroe — BTOpOil cTeneHu. ['paduueckas MHTEpIpETalus CUCTEMbl ypaBHEHUH ¢
JBYMSI [IEPEMEHHBIMU.

Pemienue TeKCTOBBIX 3a1a4 alnredpandeckium crocoooMm.

YucnoBsle HEpaBEHCTBA U UX CBOMCTBA.

Pemrenne nMHEMHBIX HEPAaBEHCTB C OJAHOW NEpPEeMEHHOW. PemieHue cucrteM JIMHEWHBIX
HEpaBeHCTB ¢ oJHOW mepeMmeHHOU. KBampartnoie HepaBeHcTBa. ['paduueckas mHTEepmperanus
HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMsI [IEPEMEHHBIMH.

DyHKUUH

KBamparnunas ¢ynkius, e€ rpaduk u cpoiictBa. [lapabona, KOOpaWMHATHI BEPUIMHBI
napaboJibl, OCh CAMMETPHUH MapadoIbl.

I'paduku dyrkrmit: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| u ux cBoiictsa.

YuciioBbIe N0CJA€I0BATEIBHOCTH U NPOTPECCUN

[lonaTHe YMCIOBOM MOCHEAOBATENBHOCTU. 3aJJaHUE TOCIEI0BATENBbHOCTH PEKYPPEHTHOM
¢dopmynoit u popmysoit N-ro useHa.

Apudmernueckas u reomeTpudeckas nporpeccuu. PopMyisl N-To YieHa apuPpMeTUIeCKOM
Y TEOMETPUUYECKON MPOTPECCUM, CYMMBI MIEPBBIX N YJICHOB.

N3o0paxkeHne 4ieHOB apu(pMETHUYECKOH W TEOMETPUYECKOM MPOTPECCHil TOYKaMu Ha
KOOPAMHATHOU MIOCKOCTH. JIMHENWHBIN 1 3KCOHEHIIMAIbHBIA POCT. CI0KHBIE MPOLEHTHI.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE Ppe3yJbTaThl OCBOCHHUS MPOrpaMMbl ydeOHOTO Kypca «Anredpar
XapaKTEPU3YIOTCS:

1) naTpuoTHYEeCKOEe BOCIIUTAHHE:

MPOSIBICHUEM MHTEpeca K TMPOLLJIOMY W HACTOSIIEMY POCCHICKOW MaTeMaTHKH,
LIECHHOCTHBIM OTHOLICHHEM K JIOCTHKECHHUSIM POCCHUHUCKMX MATEMaTUKOB M POCCUHCKOMN
MaTEeMaTHYECKOM IIKOJIbI, K UCMOJIb30BAHUIO 3TUX JOCTIKCHUM B APYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpa:xkaaHCcKoe ¥ TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEH TpakJIaHWHA W peau3alid €ro Ipas.,
MPEACTABICHUEM O MAaTeMaTHYeCKMX OCHOBaX (PYHKIIMOHUPOBAHHS PaA3IMYHBIX CTPYKTYP,
SIBJICHUH, MPOTEAYP TPaXKIAAHCKOTO 0OIIecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O00CYXJICHHIO ITHYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUI
HayKH, 0CO3HAHHEM BOKHOCTH MOPATbHO-ITHYECKUX MPUHIIUIIOB B IEATEILHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHME:

YCTAaHOBKOW Ha aKTHBHOE y4YacCTHE B PEHICHUW NPAKTHYCCKUX 3a7a4 MaTeMaTHYeCKOU
HaIpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MAaTeMAaTHYE€CKOTO 00Opa30BaHUs Ha MPOTSHKEHUN BCEH
YKU3HH JIJIS1 YCIIETHOHM Mpo(decCHOHATBHOM NEeATeIbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM ¥ TIOCTPOCHHUEM HWHIMBUIYAJIbHOW TPACKTOPHUH OOpa3oBaHHs |
YKU3HEHHBIX TUIAHOB C YIETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) acTeTYeCcKOEe BOCIIMTaHME:

CIIOCOOHOCTBI0O K SMOIMOHATBHOMY M JICTETHYECKOMY BOCHPHATHIO MaTeMaTHYECKUX
00BEKTOB, 337124, PEIICHUH, PACCYKJICHUH, YMEHHUIO BUIETh MAaTEMaTHYECKUE 3aKOHOMEPHOCTH B
HUCKYCCTBE;

5) HueHHOCTH HAYYHOI0 TO3HAHUS:

OpHEHTAIIMECH B JIEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAaYYHBIX IMPEACTABJICHHH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS YeEIOBEKa, NPHUPOILI M OOIIEeCTBa, NOHUMAaHUEM
MaTeMaTHYeCKOW HayKM Kak cdepbl 4YelIOBEUECKOW JAESITENIbHOCTH, JTaroB €€ pa3BUTHS H
3HAYUMOCTH JUIsl PA3BUTHS LIMBUJIM3AIMH, OBJIAJICHUEM SI3bIKOM MAaT€MaTHUKU U MaTeMaTUYECKOU
KyJIbTypOM KaK CpEICTBOM TMO3HaHUS MHpA, OBJIAJEHUEM [POCTEUIIMMH HaBbIKAMU
HCCIIEIOBATEIBCKOM JIEITEIHbHOCTH;

6) pusuveckoe BocnuTanue, GOpMUPOBaHNE KYJIbTYPbI 310POBbSi H IMOLMOHAJIBHOI0
0J1aronoJIy4us:

TOTOBHOCTBIO IPUMEHATh MATEMAaTUUECKHE 3HAHUS B UHTEPECAX CBOETO 3/I0POBbSI, BEJICHUS
310pOBOTO 00Opa3a KU3HU (3J0pOBOE MUTAHHE, COATTAHCUPOBAHHBIN PEKUM 3aHATUN U OTHAbIXA,
perynspHas pusnueckas aKTUBHOCTH), C(hOPMHPOBAHHOCTHIO HaBBIKA peIeKCHH, MPU3HAHUEM
CBOETO MpaBa Ha OMIMOKY M TaKOTO e MpaBa APYroro 4eJoBeKa;

7) 3K0J10rM4YeCcKoe BOCIIUTAHHUE:

OpHEHTAIle Ha MPUMEHEHHEe MaTeMaTHYeCKUX 3HAHUM U pelieHus 3agad B o0nacTu
COXPAaHHOCTH OKPYKAIOIIEH cpenabl, IUIAHUPOBAHUS TOCTYNKOB W OLEHKHM HX BO3MOXHBIX
MOCJICJICTBUHM ISl OKpYKaIoIIel cpefbl, 0CO3HaHUEM TI00aThbHOTO XapaKTepa SKOJIOTHYECKUX
mpo0IeM U MyTel X peuieHus;



8) ajJjanTtanusa K UISMCHAIOIHUMCA YCJIOBUAM COHHaﬂbHOﬁ H l'lpHpO)IHOﬁ cpeabl:
TOTOBHOCTBIO K I[CﬁCTBPISIM B YCJIOBUAX HeOHpCI[eJIéHHOCTI/I, IOBBIIICHHUIO YPOBHA CcBOCH

KOMIIETEHTHOCTH 4€pe3 MPAKTUUECKYIO IEATEIbHOCTh, B TOM YHUCJIE YMEHUE YUYHUTHCS y IPYTUX
moziei, mpuoOpeTaTh B COBMECTHOM JESITEIBHOCTH HOBBIC 3HAHMS, HABBIKA U KOMIIETCHIIUU W3
OIIBITA IPYTHX;

HE00X0AMMOCTHIO B (DOPMUPOBAHUM HOBBIX 3HAHHIA, B TOM 4ucie (GOPMYIHPOBATH UEH,

MOHATHS, TUIIOTE3bl 00 00BEKTAX W SIBICHUSAX, B TOM UHUCIIE PaHEE HEU3BECTHBIX, OCO3HABATh

neuuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TNIAHUPOBATH CBOE Pa3BUTHE,
CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CHTYAIIHIO, BOCIIPHHUMATH CTPECCOBYIO CHTYAIIHIO

KaK BbI30B, TPEOYIOIIMI KOHTPMEp, KOPPEKTHPOBaTb NMPUHUMAEMbIE PELIECHUS WU JACUCTBUA,

(dhopMyIUpOBaTh U OLICHUBATH PUCKHU U TIOCIIECTBUSA, (OPMUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIBTATHI
Ilo3naBaTenbHbIC yHHBepPcaIbHbIE YueOHbIE JeliCTBUSA
ba3oBrble Jornyeckue 1eMCTBHUSA:

BBISIBJISITh M XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKA MAaTEMAaTHYECKHMX OOBEKTOB,
TIOHSATHM, OTHONIEHWH MEXAY MOHATHSAMH, (HOPMYITUPOBATH OMPEACIICHUS TOHSITHM,
YCTaHABIWBATh CYIIECTBEHHBIN MPU3HAK KIacCHU(PUKAIIMKI, OCHOBAHUS 711 0000IEeHUS
Y CPaBHEHHSI, KPUTEPUHU TTPOBOIMMOTO aHAJN3a;

BOCTIPMHUMATD, (DOPMYIUPOBATH U MPEOOPA30BHIBATH CYKJICHUS: YTBEPIAUTEIbHBIC U
OTpHIIaTeNbHbBIE, €IMHIUYHBIE, YACTHBIE U O0IINE, YCIOBHBIC,

BBISIBIISITh MAaTEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOPEUHS B aKTax,
JAHHBIX, HAONIONEHUSAX M YTBEPXKACHUAX, MpeuiaraTb KPUTEPUU JIsS BBISABICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUMH;

JieNiaTh BBIBOJIBI C KCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U MHIYKTHUBHBIX
YMO3aKJIIOUYEHUH, YMO3aKIIOUEHHUI IO aHAJIOTHH;

pa3bupath 10Ka3aTeabCTBAa MATEMAaTHUECKUX YTBEPKACHUH (IIPsIMbIE U OT IPOTUBHOTO),
MIPOBOJUTH CaMOCTOSATEIbHO HECJIOKHBIE J0Ka3aTeIbCTBA MAaTeMaTUYeCKUX (DaKToB,
BBICTPAaMBATh apryMEHTALUIO, IPUBOJUTH MPUMEPBI U KOHTPIIPUMEPBI, 000CHOBHIBATH
cOOCTBEHHBIE PACCYKICHUS;

BBIOMpATh CHoco0 pemieHus ydyeOHOW 3ajadyu (CpaBHUBATh HECKOJIBKO BapHAHTOB
pelieHus, BpIoUpaTh HanboJiee NOAXOASAMUNA ¢ YIETOM CaMOCTOSTEIBHO BbIACICHHBIX
KPUTEPHUEB).

Ba3oBrble ncciienoBareibcKue AeiCTBHA .

UCIIOJb30BaTh  BOMPOCHl  KaK  MCCIEJOBATEIIbCKUH  MHCTPYMEHT  IMO3HAHHMSA,
(GbopMyITHPOBATh BOMPOCHI, (GPUKCHPYIOLTUE IPOTUBOPEUHUE, TPOOIEMY, CAMOCTOSITEIIHHO
yCTaHaBIIMBaTh MUCKOMOE W JaHHOe, (hOpMHpPOBATh TMIIOTE3Y, aPTYMEHTHPOBATh CBOIO
MO3UIMI0, MHCHHE;

MPOBOJHUTH MO CaMOCTOSITENIbHO COCTABIEHHOMY IIJIaHY HECTOKHBIM HSKCIEPUMEHT,
HEOOJBIIIOE UCCIEOBAHUE TIO0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4eCKOTro
00BeKTa, 3aBUCUMOCTEH 0OBEKTOB MEXKTy COOOH;

CaMOCTOSITENIBHO  (OpMYIHPOBAaTH 0000IIEHHST ¥  BBIBOABI MO  pe3ylbTaTaM
MPOBEIEHHOTO HAOIIOJCHUSI, UCCIIEIOBAHUS, OLIEHUBATH JOCTOBEPHOCTH MOJYYEHHBIX
PE3yIbTaTOB, BHIBOJOB U 0000IIEHU;

MIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIECCa, a TAKIKE BBIIBUTATh MPEIIOI0KEHUS
0 €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSX.



Padora ¢ undopmanueii:

BBISBJIATH HEIOCTATOYHOCTh M M30BITOYHOCTH MH(MOPMAIIMH, JAHHBIX, HEOOXOJUMBIX
IUISL PELICHUS 3a/1a4H;

BBIOMpATh, aHAIM3UPOBATh, CHCTEMATU3MPOBATH U HMHTEPIPETUPOBATH HMH(POPMALIUIO
Pa3UYHBIX BUJOB U (OPM MPEICTABICHHUS;

BBIOMpaTh hopMy mpeacTaBiaeHus HHOOPMALIMU ¥ HIUTIOCTPUPOBATH PelIaeMble 3a1a41
CXeMaMH, AuarpaMMaMu, HHOHU rpadukoil u nx KOMOMHALIUAMU;

OIICHUBATh HAAEKHOCTh MHPOPMALIUH 110 KPUTEPHUSIM, MPEIUIOKESHHBIM YIUTEIEM WIIH
cOpPMYIMPOBAHHBIM CAMOCTOSTEIHHO.

KOMMyHI/IKaTHBHI)Ie YHUBEpPCAJIbHBIC yqeﬁnble JeHCTBHUA:

BOCIIPHHUMATH U ()OPMYIUPOBATH CYXJICHUS B COOTBETCTBUHU C YCIIOBHUSIMHU U IEISIMU
oOmIeHus, SICHO, TOYHO, TPAaMOTHO BBIPAXKaTh CBOIO TOYKY 3pPEHUS B YCTHBIX H
MMACbMEHHBIX TEKCTaX, JIaBaTh MOSCHEHUS 0 X0y PEIICHHs 33]jaui, KOMMEHTHPOBATh
MIOJTy4EHHBIN pe3ynbTar;

B X0JI¢ OOCYXICHUS 3a7aBaTh BOIIPOCHI 10 CYIIECTBY OOCYXIAaeMOW TEMBI, TIPOOJIEMBI,
pelnraeMo¥ 3a1auu, BICKa3bIBaTh UJICH, HAIICIICHHBIC HA TIONCK PEIIeHHUs, COITOCTABIIATh
CBOM CYXKJICHUS C CYXKJICHUSIMH IPYTUX YIACTHUKOB JIMAora, OOHApYKUBATh Pa3IHIUE
M CXOJACTBO TIO3UIMHA, B KOPpeKTHOH (opme (opMmynmupoBaTh pa3HOTIACHS, CBOH
BO3PAXKCHHS,;

MPEJICTABIIATh PE3yIbTAaThl PEIICHUS 3a1aud, SKCIICPUMEHTA, UCCIIEA0OBAHUS, TPOCKTA,
CaMOCTOSITENIBHO BBIOMpATh (opMaT BBICTYIUICHHS C YYETOM 3ajad Mpe3eHTaluu U
0COOEHHOCTEH ayJTUTOPUH,

MMOHUMATb U UCII0JIb30BATh MPEUMYLIECTBA KOMaHTHOM M HHAUBUAYAIbHON pabOThI pU
pelIeHny yueOHbIX MaTeMaTH4YeCKHX 3a/ay;

MIPUHUMATD 11eJIb COBMECTHOM JE€ATEIbHOCTH, IUIAHUPOBATh OPraHU3AINI0 COBMECTHON
paboTHI, pacpeesTh BUILI paOdOT, JOTOBAPUBATHCS, 0OCYKIaTh MPOIIECC U PE3YIbTAT
paboThl, 000011aTh MHEHHS HECKOJIBKUX JIIOJICH

y4acTBOBATh B IPYNIOBHIX (hopMax paboThl (00Cyk1eH ST, 0OMEH MHEHUSMH, MO3TOBBIC
HITYPMBI U IPYTHE), BHIIIOIHATH CBOIO YaCTh pabOTHl M KOOPAUHUPOBATH CBOU JICUCTBUS
C JPYrMMH YJeHaMH KOMaHJbl, OLIEHHBATh KAUeCTBO CBOErO BKJIaJa B OOUIMIA MPOJYKT
10 KpUTEPUSIM, CPOPMYITUPOBAHHBIM YYACTHHUKAMU B3aUMOJCHCTBHSL.

PeryisiTuBHbIE YHMBepPCAJIbHbIE YUeOHbIe AelicTBUS
Camoopranuszanmsi:

CaMOCTOSITEJIBHO COCTaBJIATh IUIAH, alTOPUTM pEIIeHUs 3agaud (WM ero 4Yacthb),
BBIOMpATh CMoco0 pemieHuss ¢ Y4€TOM MMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMeHTHUpPOBATh U KOPPEKTHPOBATh BapUaHThl PEIICHUN C y4ETOM
HOBOM HH(pOpMaLIHH.

CaMOKOHTPOHL, 3MOLHOHAJIbHBIA HHTEJJIEKT:

BJIaJCTh criocooamMu CaMOIIPOBCPKU, CAMOKOHTPOJIA IMPOLECCa U PpE3yJibTaTa PCIICHUA
MaTeMaTHYECKOM 3a1a4H;
OpeABUACTE TPYAHOCTU, KOTOPLIC MOTYT BO3HHUKHYTH IIPpU PCHICHUHN 3aa4Uv, BHOCUTHb
KOPPEKTHUBLI B ACATCIIbHOCTE HA OCHOBEC HOBBIX O6CTO$IT€J'H:>CTB, HalJICHHBIX OI_HI/I6OK,
BBIABJIICHHBIX prﬂHOCTeﬁ;



® OIICHMBATh COOTBETCTBUE PE3yibTaTa JACATEIbHOCTH MOCTaBICHHON HETH U YCIOBUAM,
OOBSICHATH MPUYMHBI TOCTHXKEHUS UM HEIOCTH)KECHUS LI, HAXOAUTh OMIMOKY, 1aBaTh
OILIEHKY TPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIbTATbBI

K xonmy oOyuenuss B 7 KJjacce OOydYarOUIMICA TOJYYUT CIEAYIOIIUE PEIMETHBIC
pe3ybTaThI:

Yuciia ¥ BbIYMCICHUS

BrImonHATh, coyeras yCTHbIE M THCbMEHHBIC NMPUEMBI, apu(MeTHYecKue ICUCTBUS C
paloHaIbHBIMU YHCIIAMHU.

Haxonuth 3HaueHHs YHCIOBBIX BBIPRKEHUN, NPUMEHATh Pa3HOOOpa3Hble CIOCOOBI U
NpUEMBl BBIYMCICHUS] 3HAYEHUH JPOOHBIX BBIPAKEHUMN, COJEpKAIIMX OOBIKHOBEHHbIE U
JECSITUYHBIE TPOOH.

[lepexonuTe OT oAHOM (POpMBI 3amUCH YMCEN K Apyroi (mpeoOpa3oBbIBaTh JAECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YAaCTHOCTH B OECKOHEUHYIO
JECSITUYHYIO IpOOB).

CpaBHUBaTh U YHOPSAJOUNBATH PALIMOHAIIbHBIE YUCIIA.

OKpyrasTh yncna.

BbINONHATE NPUKUIKY M OLEHKY pe3yibTaTa BBIYMCIEHUH, OLEHKY 3HAaYeHHH YHCIIOBBIX
BbIpa)KE€HUH. BBIMONHATE JEMCTBUS CO CTETIEHAMU C HATYpaJIbHBIMU MOKA3aTEISIMHU.

[IpuMeHsTh IPU3HAKY JEIUMOCTH, Pa3jokKeHHe Ha MHOKUTEIHN HaTypaJbHbIX YHCEI.

Pemarte mNpakTUKO-OPHUEHTHPOBAHHBIE 3aJa4M, CBS3aHHBIE C OTHOIICHHEM BEIIMYUH,
IIPONOPLHUOHAIBHOCTBIO BEJIMYNH, IPOLEHTAMH, HHTEPIPETUPOBATE PE3YIbTAThl PELICHAS 33434
C Y4€TOM OTpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMU PACCMAaTPUBAEMbIX OOBEKTOB.

AnredOpanyeckue BbIpasKeHU s

Hcnonp3oBatek anredpanyeckyro TEPMUHOJIOTUIO U CUMBOJIMKY, IPUMEHSATh €€ B Ipolecce
OCBOEHMs y4eOHOTO MaTepuania.

HaxonuTh 3HaueHust OyKBEHHBIX BBIPAKEHUH IIPU 33JaHHBIX 3HAUCHUSIX I€PEMEHHBIX.

BeimonsaTe npeoOpa3oBaHus LIEJI0r0 BbIPaKEHUS] B MHOTOUWIEH IPUBEIACHUEM MOJ0OHBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BBINOJIHATE YyMHOXXEHHE OJHOWIEHAa HAa MHOIOWIEH W MHOTOWIEHAa HAa MHOTOYIEH,
IPUMEHATH (POPMYJIBI KBaJpaTa CyMMBbI M KBaJIpaTa pa3HOCTH.

OcymecTBiATh pa3inokKEHUE MHOTOWICHOB HA MHOMKHUTEIM C IOMOIIBIO BBIHECEHUS 3a
CKOOKH OOIIero MHOXUTENS, TPYNIUPOBKHU claraeéMblX, IpUMeHeHUs: (GopMysl COKpaléHHOTro
YMHOKEHUS.

[IpumeHnsaTh npeoOpa3oBaHUS MHOTOWIEHOB [UI pEIIEHUS pa3IUYHBIX 33734 U3
MaTeMaTHKHU, CMEKHBIX IIPEIMETOB, U3 PEAIbHOM TPAKTUKH.

Hcnonb3oBaTh CBONCTBA CTENEHEN C HATypalbHBIMH MOKa3aTeIsIMH Ul peoOpa3oBaHUs
BBIPAXKCHUI.

YpaBHeHHUS M HEPABEHCTBA

Pemarp nuHelHbIE ypaBHEHUs C OJHOM NEPEMEHHOH, NMPUMEHSSA IpaBWJa NEPEXoja OT
HCXOJHOTO YypaBHEHUS K DPABHOCUIBHOMY eMy. I[IpoBepsATh, SBISETCS U YUCIO KOPHEM
YPaBHEHUS.

[TpumensTh rpaduyeckre METoAbl P PEIICHUH JIUHEHHBIX YPABHEHUH U UX CUCTEM.

[TonGupath mpuMepsI ap YUCell, SIBJISIOUIUXCS pelIeHUEM JTMHEWHOTO YPaBHEHHS C ABYMS
IIEPEMEHHBIMHU.



CtpouTh B KOOPAMHATHOM IJIOCKOCTH TpauK JUHEHHOTO YypaBHEHHUS C JIBYMSA
NepPEMEHHBIMH, TIOJIB3YACh TPAPUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPaBHEHHUS.

Pematps cucrembl ABYX JIMHEHHBIX ypaBHEHMH C JByMsl II€PEMEHHBIMH, B TOM 4YHCIIE
rpaduUecKu.

CocTaBiiaTh M pemiath JUHEHMHOE ypaBHEHHE WJIM CUCTEMY JIMHEWHBIX YpaBHEHUH IO
YCIIOBUIO 3a/layl, UHTEPHPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 33Jayd IOJyYEHHBIN
pe3yibTar.

D yHKUUHA

N3o00paxkaTp Ha KOOPAWHATHOM TPSAMOM TOYKH, COOTBETCTBYIOIIHE 3aJlaHHBIM
KOOpJIMHATaM, Jy4Md, OTpPE3KH, MHTEpBajlbl, 3alUCHIBATh YHCJIOBBIE IPOMEXKYTKH Ha
anreOpanveckoMm si3bIKe.

OtmedaTh B KOOPJMHATHOM IJIOCKOCTHM TOYKU IO 33JaHHBIM KOOPJAWHATaM, CTPOUTH
rpaduxu muHenHbIX QyHKUUN. CTpouTh rpaduk GyHKIMHN Y = [X|.

OnuceiBaTh € NOMOIIBIO (PYHKIMI M3BECTHBIE 3aBUCHUMOCTH MEXKIY BEIMYUHAMHU!
CKOPOCTb, BpeMs, pacCTOSIHME, IIeHa, KOJIUYECTBO, CTOMMOCTb, IPOU3BOIUTEIILHOCTh, BpEMS,
00BEM paboTHI.

Haxonuts 3HaueHre (GyHKIMH 110 3HAYEHHIO €€ apryMeHTa.

[Tonnmate rpadudeckuid crocod MpenCcTaBlICHUS W aHadu3a WHQPOpPMAaIlUW, WU3BJIEKATh U
MHTEPIPETUPOBATH NHGOPMAIINIO U3 TpaUKOB pealbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

K konmy oOydeHuss B 8 kiacce oOydarOmMiiCS TMOTYYUT CIACAYIOMHUE TPEIMETHBIC
pe3yNabTaThl:

Yucsia 1 BBIYUCICHHUSA

Hcnonp30BaTh HadalbHBIE NMPEICTABICHHUS O MHOXECTBE ACHCTBUTEIBHBIX YHCEN IS
CPaBHEHMsI, OKpYIVIEHUS M BBIUUCICHHUH, M300pa)xxaTh IEHCTBUTEIbHBIE YHUCIA TOYKAMHU Ha
KOOPJIMHATHOM MPSIMOHA.

[IpuMeHsaTh TNOHATHE apU(METHUYECKOrO KBAJPATHOIO KOPHS, HAXOIUTh KBaJpaTHbHIC
KOPHH, MCIIOJIb3Ys IPU HEOOXOAUMOCTHU KAJIbKYJIATOP, BBIIIOJIHATH IPE0OpPa30BaHUs BbIPAKEHUMH,
COJZIeprKalluX KBaJipaTHbIE KOPHHU, UCIIOJIb3ys CBOWCTBA KOPHEH.

Hcnonp3oBate 3anucu OOJIBIIMX M MajblX YHMCEI C TMOMOULIbIO JIECSITUYHBIX ApOOei u
creneHel yucna 10.

AnredOpanyeckue BbIpasKeHUsI

[IpuMeHATh MOHATHE CTENEHW C LENbIM IOKa3aTeleM, BBIIOJIHATH HpPeoOpa3oBaHUs
BBIPAKEHUH, COAECPIKAILNX CTEIIEHU C LIEJIbIM IT0Ka3aTEIEM.

BBINONHATE TOXXJECTBEHHBbIE NPEOOpa30BaHMs PALMOHAIBHBIX BBIPAKEHUH Ha OCHOBE
IIPaBUJI IeHCTBUI Ha/l MHOTOWICHAMU U alredpanyecKuMU JpoOsMu.

PacknaapiBaTh KBasipaTHbBIN TPEXUICH HA MHOKUTEIIH.

[IpumMeHnsTh Ipeobpa3zoBaHUs BbIPAXKEHUM JJIs peIIeHUs pa3IMYHbIX 33a]a4 U3 MAaTEMaTHUKH,
CMEKHBIX IIPEMETOB, U3 PEAIbHON IIPAKTUKHU.

YpaBHeHHUS U HEPABEHCTBA

Pemate nuHelHbIE, KBapATHBIE YPABHEHUS U PALIMOHAJIBHBIE YPABHEHUS, CBOAAIIMECS K
HUM, CCTEMBI JIBYyX YPAaBHEHUH C IBYMS IIEPEMEHHBIMHU.

IIpoBoauTH MpOCTENIINE UCCIIEOBAHNS YPABHEHUN U CUCTEM YpPaBHEHHI, B TOM YHCIIE C
IpUMEHEHHEM IrpapuuecKuX MpecTaBleHNH (YyCTaHaBIMBaTh, UMEET JIM YPaBHEHUE UM CUCTEMa
yYpaBHEHUH PELIeHHUs, €CII UMEET, TO CKOJIBKO, U Ipoyee).



[lepexoauTs OT clIOBeCHOW (OPMYTUPOBKH 3a7adn K e€ aireOpandeckoid MOAeTH C
IIOMOIIBIO COCTaBJICHHUS YPABHEHMsSI WJIM CHCTEMbl ypaBHEHUH, WHTEPIPETUPOBAThL B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4M OJIY4EHHbIN pe3yNbTar.

[IpuMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB ISl CPAaBHEHUS, OLIEHKH, PEIIATh JIMHEHHbIE
HEpaBEHCTBA C OJHOM MEPEMEHHONM U HX CHUCTEMbl, JaBaTh I'padUUYECKYH HIUIIOCTPALUIO
MHO>KECTBA PELLICHNI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

D yHKUUHA

[lonumarsb 1 UCOIB30BaTh (PYHKIIMOHAJIBHBIE TOHITUS U S3bIK (TEPMHUHbI, CHMBOJIMYECKUE
0003HauEHHST), OTIPENIENIATh 3HaYeHNE (PYHKIIMHU 110 3HAYCHHUIO apryMeHTa, ONpPEIesaTh CBOWCTBA
byHKIHH 110 €€ rpaduKy.

Crpouts rpaduku 3MeMeHTapHbIX PYHKIUN BUJA:

y = k/x, y = x2, y=x3,y = |x|, y = VX, onuceIBaTh CBOMCTBA YHCIOBON (GYHKIMHK MO €&
rpaduky.

K koHmy oOydyenuss B 9 kijacce oOydarOIMMICS TMOTYYUT CISAYIOIIUE TPEIMETHBIC
pe3yJabTaThl:

Yucia u BBIYUCTICHUSA

CpaBHUBaTh U YIOPSAIOUMBATH PAllMOHAIBHBIE U UPPALIMOHATILHBIE YHCIIA.

BoinmonusaTe apudmeTrueckue IEHCTBUS C pallMOHAIBHBIMU YHCIIAMH, COYeTasl YCTHbIE U
MMCbMEHHBIE TPUEMBI, BBITIOJIHATH BBIUMCICHUS C UPPAL[MOHATIBLHBIMU YHCIIAMHU.

Haxonuth 3HaueHus CTeNeHel ¢ IEeNbIMH MMOKa3aTelsIMU U KOPHEH, BBIUMCIISITh 3HAYCHUS
YHCIIOBBIX BBIPAXKEHHH.

OKpyrasaTh J€HCTBUTENBHBIE YHCIA, BBINOJHATH MPUKHIKY pe3yJbTaTa BBIYHCIECHUH,
OLIEHKY YHMCJIOBBIX BBIPA)KEHUH.

YpaBHeHUs] 1 HEPABEHCTBA

Pemare nuHeliHbIE U KBaJpaTHbIC yPABHEHNUS, YPABHEHNUS, CBOIAIIMECS K HUM, IPOCTEHILINE
IpOOHO-pallMOHATIBHBIE YPABHEHMS.

Pemare cuctemsl AByX JIMHEHHBIX YpaBHEHUI C JBYyMs NEPEMEHHBIMU M CUCTEMBI JIBYX
YPaBHEHMH, B KOTOPBIX OJJHO YPaBHEHHE HE SIBIISIETCS IMHEHHBIM.

Pemate TekcToBble 3ajauM  anreOpandeckuM CIIOCOOOM C IOMOILBIO COCTaBJIEHUS
YPaBHEHMSI UM CUCTEMBI JIByX YPAaBHEHHH C JBYMs IEPEMEHHbBIMH.

[IpoBoanTh mpocTeiiie uccae0BaHus YpaBHEHUN U CUCTEM YpaBHEHMH, B TOM YHCIE C
IIPUMEHEHHEM IpapUUecKUX MpeICTaBIeHUH (YCTaHaBIUBaTh, UMEET JIM ypaBHEHUE WU CUCTEMA
YpaBHEHUH PELIeHHUs, €CIIM UMEET, TO CKOJIBKO, U ITpoyee).

Pemate nuHeliHble HEpaBEHCTBA, KBaJpaTHblE HEPAaBEHCTBA, M300paxkaTb pEIICHUE
HEpaBEHCTB HA YHUCJIOBOM MPSIMOM, 3aIIMChIBATh PEILIEHUE C TIOMOIIBIO0 CUMBOJIOB.

Pemate cuctembl TMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKJIFOYAIOIINE KBAAPaTHOE
HEPaBEHCTBO, M300pakaTh pEIIeHUE CUCTEMbl HEPAaBEHCTB HA YMCIOBOW NPAMOM, 3alMChIBATh
pELIEHNE C IOMOIIBIO CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA TP PELIEHUH PA3IMUHBIX 3a4a4.

DyHKUUH

Pacnio3HaBath (yHKIIMHM H3y4eHHBIX BUJIOB. [IoKa3bIBaTh CXeMaTUYECKU PACIIOJIOKEHHE Ha

KOOPIUHATHOM MJI0CKOCTH rpadukoB GyHkui Buma: Y = kx, y = kx + b,y = k/x, y = ax2 + bx +
c,y=x3,y= VX, y = |X|, B 3aBUCHMOCTH OT 3Ha4eHU# KO3()(DHUIIMEHTOB, OMUCHIBATH CBONCTBA

GbyHKIUH.



Ctpouth M HM300pakaTh CXEMAaTHYECKU TPapUKH KBAJPATHUHBIX (DYHKIIHIA, OMUCHIBATH
CBOMCTBA KBaAPAaTUYHBIX (DYHKIUN MO UX TpapurKaMm.

Pacnio3naBate KBaipaTH4Hy0 (GYHKIUIO 110 (JOpMYIIe, IPUBOJUTH IPUMEPHI KBaIPATUIHBIX
GyHKIUH U3 peabHOM KU3HH, (PU3UKU, TEOMETPUH.

Yuc/10BbIe M0CJI€10BATEIbHOCTH U IPOTPecCHH

Pacnio3naBate apuMeTHUECKYI0 U T€OMETPUUYECKYIO IPOTPECCUU TIPH Pa3HBIX CIIOCO0axX
3a7aHusl.

BEINONHATE BBIYUCIEHUS C HCIOJIb30BaHHEM (OPMYNI N-TO wWieHa apu(PMETHYeCKOd u
F€OMETPUYECKOU MTPOrPECCUM, CYMMBI IIEPBBIX N YICHOB.

N300pakaTh WIEHBI MOCIEI0BATEILHOCTH TOYKAMH Ha KOOPIUHATHOW TIOCKOCTH.

Pemrate 3ama4n, cBsA3aHHBIE C YMCIOBBIMH MIOCIIEIOBATEIBHOCTSMH, B TOM YHCJIE 3a/1a91 U3
peasibHOM JKHU3HHM (C UCTIOIb30BaHUEM KaJIbKYISITOPA, HIU(PPOBBIX TEXHOJIOTHUIA).

OPIAHM3AIMS NPOEKTHOM U YYEBHO-UCCJIEJOBATEJBCKON
JAEATEJIBHOCTHU OBYYAIKOIIUXCSA

[IpoexTHO-UCCHENOBATENBCKAS  JEATENBHOCTH  OTHOCHTCS K OOJacTH  JETCKOU
CaMOCTOSTCIBbHOCTH, OCHOBBIBACTCA Ha HHTepecax IIKOJIbHUKOB, HpI/IHOCI/IT J50\%¢
YIOBJIETBOPEHHUE, a 3HAYUT, TUIHOCTHO-OPUEHTUPOBAHA HA Kaxj0ro pedbenka. Ocoboe 3HaueHne
MIPOEKTHO-KMCCIIEIOBATEIHLCKON JACATEIHPHOCTH B HAYAIHHOM IITKOJIE 3aKJIFOYAETCS B TOM, YTO B €8
MpoIiecce OHM MPHOOPETAIOT CONMATBHYIO MPAKTUKY 3a TPEeIaMHu IIKOJbI, alallTUPYIOTCS K
COBpeMeHHBIM yCJ'IOBI/IHM KHN3HU.

esb10 NPOEKTHOM AeATeJLHOCTH SAIBJISIETCS:

e DopMUpPOBAHHE AKTUBHOW CaMOCTOSITEIbHOW M WHUIMATUBHOW MO3WIUM Y4YalUXCs B
YYCHHH.

o dopMHpOBaHWE YHHUBEPCAIBHBIX YUCOHBIX JCHCTBUM.

e Pa3BuTHe 1MO3HABATEIILHOTO HHTEPECA YUaITUXCS.

e Peanuzanus npUHIKIA CBS3H O0YIEHUS C KU3HBIO.

TemaTHKka NPOEKTOB

7 Kmacc
AJVKBOTHBIC OO B HAIIEH KU3HU
B mupe dbopmyn cokpaniéHHOro yMHOKEHHS
Bxnan /lnodanTta B pa3zBuTHe anreOpbl
I'eomerpuueckas anredpa u GopmMysbl COKPAIEHHOTO YMHOKEHUS
I'pacduku Bokpyr Hac
Ecnu g 6yay *KUTh B KpeauT
Hcnonb3oBaHue TPOIEHTHBIX PACUETOB B )KU3HEICATEILHOCTH COBPEMEHHOTO YelIOBEKa
YBieKaTenbHbIE CIIOCOObI YMHOKEHHUS YHCET
[IpakTueckoe mpuMeHEeHUEe 3HAHUH O (PYHKIUAX
0. 'paduku nuHEHHON GYHKIMH U UX IPUMEHEHHE MIPU PEIICHUH TEKCTOBBIX 3aja4d Ha

JIBUKECHHE.

BOoo~Noa~wdE

8 kmmacc
Bc€ o parmoHanbHBIX Ipo0sX
N3Brneuenmne kBagpaTHBIX KOpHEH 0€3 KalbKyIsITopa
HHTepecHbIe GaKThl O IeHCTBUTEIBHBIX YHCIaX
HcTopus BOBHUKHOBEHUS areOphbI
Matemaruueckasi 06paboTKa SIKCIEPUMEHTATBHBIX TAHHBIX
HcTopus nppaiimoHamIbHBIX YHCENT

curwNE



7. MareMaTH4ecKue MOJIETH pealbHBIX MPOIECCOB B IPUPOJIE U 0OIIIeCTBE
8. MHoecTBa U Onepaniy HajJl HUMH

9. HepaBeHncTBa ¢ mapameTpoM

10. HecrannapTHble TPUEMBI PEIICHHS KBAAPATHBIX YPABHCHHIA
11. O6parHas MPOMOPLUUOHATBHOCTD B MATEMATHKE U B )KU3HU
12. TTapa6outa, runep0oia, SJUIHIIC

13. Ilpeacraienue apoOH B BUJE CYMMBI Ipo0Oei

14. TIpeoOpa3oBaHKe TBOWHBIX PaJUKAIOB

15. IpubnmkEHHBIC BEIYUCICHHUS B )KU3HEHHBIX CUTYaIUSX

16. CucreMbl ypaBHEHHI B 3a/1a4aX IKOHOMUKH

17. CreneHnsp ¢ 1enbIM 1oKa3aTeaemM

18. TexcToBBIC 3a/1a4K HAa PAOOTY M MPOU3BOIUTEIIHHOCTH

19. ®pancya Buer u ero Teopema

20. DTOT MPOCTOH, CIOKHBIN MapaMeTp

9 kmmacc
PaBHOCHITBHBIE TIpe0Opa30BaHUs HEPABEHCTB: TEOPHS M IMPAKTUKA.
Paszsutue nonstus uucina. [lorstue o AEHCTBUTENBHBIX YHCIIAX U ICHCTBUSIX HAJ HUMHU.
Pemenue 3a1a4 Ha cMECH U CTIaBbI
CI1oKHbBI€ IPOLEHTHI
CriocoOBI pereHus CHCTEM YPaBHEHUH ¢ JBYMS ITEPEMECHHBIMHU.
CraHgapTHBIC U HECTaHIAPTHBIC METOIbI PEIICHUS HEPABEHCTB.
CraHgapTHBIC U HECTaHIAPTHBIC METO bl PEIICHUS YPABHCHHIM.
Teopus uncen
Tpeyronpnuk [Tackans
0. Tpeyronsuuk Ditnepa-beprymu
1. YpaBHEHUS BBICIIUX CTETICHEH.
12. YpaBHEHUS ¢ MTapaMeTPOM.
13. YpaBHEHHS C IEPEeMEHHOM O] 3HAKOM MOTYJISI.
14, ®yHKIMM B OKPYXKAIOLIEM MHUPE

RRoOoo~NRwNE

BUAbI JEATEJIBHOCTU OBYUAIOHIUXCSI, HAITPABJIEHHBIE HA
JOCTUXEHUE PE3YJIBTATA

CucreMaTU3UpOBaTh M 00OTalIaTh 3HAHUSA 00 OOBIKHOBEHHBIX W JCCATHYHBIX APOOSX,
MPUMEHSTh Pa3HOOOpa3HbIC CIIOCOOBI U MPUEMBI BBIYMCICHUS 3HAYCHHUH JIPOOHBIX BBIPAKCHUH,
COJIEPIKaIIUX OOBIKHOBCHHBIC M JICCATHYHBIC IPOOH: 3aMCHSTh IPH HEOOXOIMMOCTH JCCATHYH YO
Ipo0b OOBIKHOBEHHOW W OOBIKHOBEHHYIO JICCATHYHOM, NPUBOJMUTH BBIpaXeHHE K (opme,
HanOoJee yIoOHO I BRIYMCICHUH, IPpeoOpa30BbIBaTh APOOHBIC BRIPAKCHUS Ha YMHOKEHUE U
JCJICHUE JIECATUYHBIX APOOCH K JCHCTBUAM C LEIBIMH YHCIAMH; CPAaBHUBATH U YIOPSI0YHNBATH
apoOu, mnpeoOpa3oBbiBas MpU HEOOXOAUMOCTH JECATHYHBIC ApoOM B OOBIKHOBEHHEIC,
OOBIKHOBEHHBIC B JICCATHUYHBIC, B YACTHOCTH B OCCKOHEUYHYIO JCCATHUHYIO JPOOb; MPUBOIUTH
YHUCJIOBBIC U OYKBEHHBIC MPUMEPHI CTEIIEHU C HATypaJbHBIM IMOKa3aTeleM, OOBSICHSS 3HAYCHUS
OCHOBAHHMS CTEIIEHH U MMOKA3aTells CTENEHH, HAXOAUTh 3HAUYeHus creneHel Buaa a" (a— moboe
palMoHaIbHOE YUCII0, N — HATypaJdbHOE YHCIIO); peliaTh MPAKTUKO-OPUCHTHPOBAHHBIE 33/Ia4l
Ha ApoOu, MPOLEHTHI, IPSIMYIO U OOPATHYIO MPOMOPIIMOHATEHOCTH, TPOTIOPIIUH; PACIIO3HABAThH U
OOBSCHATh, OINHUpaAsCh Ha  OMNpEACIICHHs, TMPSAMO NPOMOPIHMOHAIBLHBIE H  0OpaTHO
MPOMOPIUOHANBHEIE  3aBUCUMOCTH  MEXAYy BEIUYMHAMH; TPUBOAWTH TMPUMEPHI  ITHUX
3aBHCHMOCTEH U3 pealbHOTO MUPA, U3 IPYTrUX YICOHBIX IIPEIMETOB.

OBnazers anreOpanueckoil TEPMUHOJOTUEH U CHUMBOJHMKOW, MPUMEHSTh €€ B IMpoliecce
OCBOCHMSI y4eOHOTO MaTepHalla; HaXOJWTh 3HAYCHHS OYKBEHHBIX BBIPAKEHUW NMPHU 3aJaHHBIX
3HAUEHUSX OYKB; BBITIOJIHATH BBIUMCICHHS 1O (OpMYTaM; BBITOIHATH IPe0Opa30BaHUs IEIOTO



BBIPKEHUS B MHOTOWICH MPUBEJICHUEM TOJJOOHBIX CIIAraeMbIX, PACKPBITHEM CKOOOK; BBITIONHSTh
npeoOpa3oBaHusi OYKBEHHBIX BBIPKEHUH C UCTIOIH30BAHUEM CBOWMCTB CTETIICHH C HATYpPAIbHBIM
MOKa3aTeseM; HAXOJWTh 3HAYCHHUSI OYKBEHHBIX BBIPKEHU;
COJIEpKAlUX CTEIEeHb C HATYpaJbHBIM IOKA3aTEJeM; BBHITIONHSATH YMHOXEHHE OJHOWICHA Ha
MHOTOWIEH U MHOTOYJIEHA Ha MHOTOWICH, MPUMEHATH (POPMYIbl KBaJpaTa CyMMBI U KBajapaTa
Pa3HOCTH; OCYIIECTBIISAThH PA3JI0KEHUE MHOTOUWJICHOB HAa MHOYKUTEIIH ITyTEM BEIHECCHHSI 32 CKOOKH
00IIero MHOXWTENS, MPUMEHEHHsS (OPMYJbl PA3HOCTH KBAJIPaToOB, (POPMYIT COKPAIIEHHOTO
YMHOKEHUS, IPUMEHATh NPeoOpa3oBaHNE MHOTOWICHOB IS PEIICHHS Pa3IMYHBIX 3a7ad M3
MaTeMaTHKH, CMEKHBIX MPEIMETOR, u3 peaibHO M MPAKTHKWY;
3HAKOMHTBCS C UCTOPUCH Pa3BUTHS MATEMATHKH.

Pemate nuHeliHOE ypaBHEHHE C OJHOW MEPEMEHHOM, MPUMEHSS MpaBWiIa Mepexoda OT

HCXOJHOTO YpaBHEHHS K PAaBHOCHIILHOMY €My 0oJiee TIPOCTOTO BHUJA; TPOBEPSTH, SBISICTCS JIN
KOHKPETHOE YHUCIJIO KOPHEM YPaBHEHHUS;
COCTaBIIATh W peIIaTh YpaBHGHWE WU CUCTEMY YpPaBHCHHU 10 YCIOBHIO 3ajauyW,
WHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 33J[a4d TIOJYYCHHBIH PE3yNIbTaT; CTPOUTH B
KOOPJIMHATHON IIOCKOCTH TpaduK JMHEHHOTO ypaBHEHUS C JIBYMS MEPEMEHHBIMU; MOJIB3YSICh
rpaduKOM, TPUBOJUTH MPUMEPHI PEIICHUS YPABHCHHSI, HAXOIUTh PEIICHHUE CHUCTEMBI IBYX
JUHEHHBIX YPaBHCHUN C JABYMs MEPEMEHHBIMHU; COCTABIISATh M PEIIATh YPAaBHEHUE WIIA CUCTEMY
YpaBHEHHUU TI0 YCIIOBHIO 3aJIa4yM, WHTEPIPETHPOBATh B COOTBETCTBHH C KOHTEKCTOM 3a1aud
MOJTy4YE€HHBIN pe3yJIbTar.

N300pakaTh Ha KOOPJAWHATHOW TIPSIMOM TOYKH, COOTBETCTBYIOIIHE 3aJaHHBIM
KOOpJIMHATAM, JIyd9d OTPE3KH, HHTEPBAJIBI, 3aIMCHIBATh X Ha alreOpandecKoM sI3bIKe; OTMEYATh
B KOOPJMHATHOM TUIOCKOCTH TOYKH TIO 33JJaHHBIM KOOPJMHATAM; CTPOUTH IPaPHKU HECIOKHBIX
3aBHCUMOCTEH, 3aJaHHBIX (OPMYIIAMH, B TOM YHCIIE C IOMOIIBIO ITH(POBBIX JTa0OPATOPHIA;
MIPUMEHSTh, U3y4aTh IPEUMYIIECTBA, UHTEPIPETUPOBATH rpapuuecKkuil cnocod mpeacTaBIeHUs U
aHajM3a pa3HooOpa3HOH KM3HCHHOW WH(OpMAaIMU; OCBauBaTh MOHATHE (YHKIIMH, OBJIaJICBATh
(GYHKIIMOHATBHON TEPMUHOJIOTHEH; paclo3HaBaTh JUHEHHYI0 GyHKIuo Y = KX + b, onmceiBath
¢€ CBOMCTBA B 3aBUCHUMOCTH OT 3HaYeHHU Kod3(duitnentoB K u b; ctpouts rpaduku nmuHeHHOM
byakuun, Gyakoun y = [X|.

BoiOupath, MNPUMEHATH OLEHUBATH CIOCOOBI CpPaBHEHHUS YHCEJ, BBIUMCICHUIA,
npeoOpa3oBaHUil  BBIPAKEHUH, pPELIEHHS  ypaBHEHUH;  OCYIIECTBIATH  CaMOKOHTPOJIb
BBITOJIHSEMBIX JNEeNCTBUI u
CaMOIIPOBEPKY pe3yibTaTa BBIUMCICHHM, MpeoOpa3oBaHMii, MOCTPOCHHIA; pemiath 3ajadd U3
peaibHOM JKM3HH, NPUMEHATh MaTeMaTHYeCKWe 3HaHWUS JUIsl DPElIeHHs 3ajad U3 JPYrux
[IPeIMETOB; pelIaTh TEKCTOBBIE 3a/1a4H, CPAaBHUBATh, BEIOMPATh CIIOCOOBI PEILICHUS 3a/1auu.

@opMyIHpOBaTh OMpEIeTIeHHe KBAJIPAaTHOTO KOpPHSA M3 4YHCla, apupMETHIECKOro
KBaJIpaTHOTO KOpHA. [IpuMeHsSTH omnepanuio U3BIEYEHHUS KBAJPAaTHOTO KOPHS M3 4YHCIA,
UCIIOJIb3YS MPU HEOOXOIUMOCTH KalubKyIaTop. OLEeHUBATh KBapaTHbIE KOPHH IIEJIBIMH YUCIAMU
U JecITUYHBIMH JpoOsiMu. CpaBHUBATH M YHOPSAIOUYMBATH PAIllMOHATIbHBIE U UppAIlMOHATbHBIC
YlClIa, 3aIUCAHHbIE C TIOMOIIBIO KBAJPAaTHBIX KOPHEH. ccnenoBaTh ypaBHeHHE X° = @, HAXOUTh
TOYHBIE U MpUOIKEHHBIE KOpHU ITpH 8> 0.MccnenoBaTh CBOMCTBA KBAAPATHBIX KOPHEH, TPOBOIS
YHCIIOBBIE JKCIEPUMEHTHI C UCHOJIB30BAaHUEM KalbKynaTopa (KommbioTepa).Jloka3biBaTh
CBOMCTBa apu(METHUECKUX KBAAPATHBIX KOpHEH; MPUMEHATh WX Ui MpeoOpa3oBaHUs
BBIpOKEHUH. BBIMONMHATE MpeoOpa3oBaHUs BBIPAKEHHM, COAEPXKAIIUX KBaJpaTHBIE KOPHH.
BripaxkaTe mepeMeHHbIe W3 TeOMeTpHUecKUX M (usmdeckux QGopmyn. Beaucisars 3HaueHus
BBIPKEHUH, CONEpKAlIUX KBaJPaTHBIE KOPHH, HCIOIB3Ysd MPU HEOOXOJMMOCTH KAJIbKYISATOP.
Hcnonb3oBaTh B XOA€ peHICHHUS 3agad dJEMEHTApHbIE MPEACTABICHUS, CBS3aHHBIE C
MpUOTMKEHHBIMU 3HAYSHUSIMU BETHYMH.

3HAKOMUTHCS C UCTOPHEH pa3BUTHSI MaTeMaTuku. DopMynupoBaTh OMpeIeIeHHEe CTEIICHH
C menpIM ToKa3aTeneM. [IpencTaBisTh 3anmuch OONBINMX M MaJlbIX YHCEN B CTAaHIAPTHOM BHJIE.
CpaBHuBaTh 4KclIa U BEIMYWHBI, 3allUCaHHBIC C MCMOJb30BaHueM cterneHu 10. Mcnoms3oBaTh



3allUCh YMCEN B CTAaHAAPTHOM BHUJE Ui BBIPAKEHUS DPa3MEPOB OOBEKTOB, UIUTEIBHOCTH
MPOIIECCOB B OKpYXaromieM Mupe. QopMylupoBaTh, 3alHUChIBATh B CUMBOJIMYECKON (dopme U
WJUIIOCTPUPOBATh IIPUMEpPAMU CBOICTBA CTENEHU C LEJbIM IOoKa3aTeneM. [IpuMmensaTs cBoiicTBa
CTENeHW JUIs TpeoOpa3oBaHUS BBIPAKECHUH, COJEPKAIIUX CTEIEHH C IeNbIM II0Ka3aTesieM.
BbInosiHATE A€WCTBUS C YMCIIaMU, 3alIMCAaHHBIMU B CTaHJAPTHOM BUJE (YMHOXKEHHE, JEJICHUE,
BO3BEJ/ICHUE B CTETICHb).

Pacrnio3naBath KBajipaTHBIN TPEXUJICH, yCTaHABIMBATh BO3MOKHOCTb €0 pPa3jIoKeHUs Ha
MHOXXMUTENU. PackianpiBaTh HAa MHOXUTEIM KBAJpPAaTHBIM TPEXUIEH € HEOTPULATEIbHBIM
JUCKPUMMHAHTOM. 3aluchbiBaTh aiaredpanyeckue BelpaxeHus. HaxonuTe obnacte onpeneneHus
PaIOHAIBHOTO BBIPAYKEHUSI.

BEINONHATE YMCIIOBBIE TOJICTAHOBKM M BBIYUCIATH 3HAYCHHE APOOH, B TOM 4YHCIE C
MOMOIIBI0 KaNbKyisiTopa. POpMyIMpOBaTh OCHOBHOE CBOWCTBO airedpanveckoi apodu u
MPUMEHATh €ro g mnpeoOpa3oBaHus ApoOel. BuIMoiHATH nelcTBUSA ¢ anreOpanyecKuMu
npobsimu. [Ipumensate mnpeoOpa3zoBaHUS BBIDOKEHUW [UIS pemieHus 3aiad. BeipaxkaTh
nepeMeHHble U3 GopMya (PU3NIECKHX, TEOMETPUUYECKUX, OTIMCHIBAIOLINX OBITOBBIE CUTYAIMH ).

Pacnio3naBath KBajpaTHble ypaBHEHUS. 3anmuchbiBaTh (OpMYTy KOpPHEH KBaJpaTHOIO
YpaBHEHHUS; pelllaTh KBAaJpaTHbIE YpaBHEHUS — IOJIHbIE U HemojHble. [IpoBoauTh npocreiiine
UCCIIEIOBAaHUS KBaJIpaTHBIX ypaBHEHUM. Pemarh ypaBHEHHs, CBOJSIIMECS K KBaJpaTHBIM, C
MTOMOTIIBIO TIPe0Opa30BaHNi U 3aMEHOM TiepeMeHHo. HabmroaaTh 1 aHaTu3upoBaTh CBSI3b MEKTY
KOpHSIMH UM Ko3(¢uuueHTaMu KBaJpaTHOro ypaBHeHus. DopmymnupoBaTh Teopemy Buera, a
TaKke 00paTHYIO TeOpeMy, IPUMEHSTh 3TH TEOPEMBI JIJIsl PeLIeHUs 3a1a4.

Pemats TekcTOBBIE 3amaud anreOpanyecKUM CHOCOOOM: MEPEXOJUTh OT CIOBECHOU
(GOpMyTUPOBKM YCIOBHS 3aJaud K aJredpandyeckoil MoJenu MyTéM COCTaBJICHMSI YpaBHEHMS,
peniaTh COCTaBIEHHOE YPaBHEHUE; HUHTEPIPETUPOBATH PE3YIbTAT.

3HAKOMUTBHCS C UCTOPHEH pa3BUTHSI alTeOpBI.

Pacmo3naBate nuHEHHBIE YypaBHEHUs ¢ JBYMs TmepeMeHHbIMH. CTpouTth Trpaduku
JUHEIHBIX YPaBHEHUH, B TOM YHUCIIE UCTIONB3Ys LU(poBbIe pecypchl. PasnnuaTs napaisenbHble U
MEepECEKaOIINECs MPSAMBbIE 110 UX YpaBHEHUSAM. PemaTe cucTeMbl IBYX JIMHEWHBIX YPABHEHUU C
JBYMsI IEPEMEHHBIMU MOJICTAHOBKOW U CIIOKEHUEM. PemaTe npocTelie CUCTEMbI, B KOTOPBIX
OJIHO W3 YpaBHEHHH He sBIseTcs JUHEHHbIM. [IpuBOIUTH Tpaduyeckyro HHTEPIIPETALUIO
penieHust ypaBHEHMs C IByMs IEPEMEHHBIMH U CUCTEM YPAaBHEHUH C ABYMsI IEPEMEHHBIMH.

Pemath TekcTOBBIE 3a/lauM anredpandeckuM CrocoOoM.

@opMyIHpOBATH CBOMCTBA YNCIOBBIX HEPABEHCTB, MILTIOCTPUPOBATH UX Ha KOOPAUHATHOM
MPSIMOM, TOKa3bIBaTh anreOpanuecku. [IpuMeHsITh CBOWCTBAa HEPABEHCTB B XOJI€ pELICHUs 3a1a4.
Pematp nuHeliHble HEpaBEHCTBA C OJHOM MEPEMEHHOM, N300pakaTh pelieHre HepaBEHCTBA Ha
YHCIIOBOM mpsiMoil. Permath cucTeMbl JTUHEMHBIX HEPABEHCTB, M300pakaTh pEIICHHUE CHUCTEMbI
HEpPaBEHCTB HA YUCJIOBOM MPSIMOM.

Hcnonb3oBath QPyHKIMOHAIBHYIO TEPMHUHOJIOTHIO M CUMBOJUKY. BBIUUCIATE 3HaYeHUs
GbyHKIMH, 3a7aHHBIX (hopMynamMu (IIpH HEOOXOAMMOCTH UCHIOIB30BaTh KABKYIATOP); COCTaBIIATh
Tabnuupl 3HaYyeHui ¢yHkuuu. CTpouTh Nmo Touykam rpaduku ¢yHkuuii. OnNHCHIBATH CBONCTBA
¢byHKkMM Ha ocHOBe e€ rpaduueckoro mpezacraBieHus. lcmnonb3oBarh (QYHKIIMOHAIBHYIO
TEPMUHOJIOTHIO M CUMBOJHKY. MccnenoBarh mpumepbl rpaduKoB, OTPaKaloLMX pealibHbIe
npoueccsl U sBiieHus. [IpuBoIUTH MpuUMeEpHI IPOLECCOB U SBJICHUH C 33JaHHBIMH CBOMCTBaMH.
Hcnonp30BaTh KOMIIBIOTEPHBIE TPOrPaMMBI JIJIs TOCTPOEHUS rpaduKoB GYHKIUHN U N3ydeHHs UX
cBoiictB. HaxoauTe ¢ momompio rpaduka (yHKIMHM 3HaUY€HHE OJHOW M3 paccMaTpHUBaEMBIX
BEJIMYUH MO 3HAYEHUIO JIPyroil. B HecHOXKHBIX ciydasxX BbIpakaThb (HOpMYIONH 3aBUCHUMOCTb
MeXAy BeauuuHaMH. ONHCHIBaTh XapaKTEp M3MEHEHUS OIHON BEJINYMHBI B 3aBUCUMOCTH OT
u3MeHeHust apyroil. PacnosHaBate BuIbl u3ydaembIx (yHKiui. Iloka3piBaTh cxeMaTHUECKH
MOJIOKEHHE Ha KOOPIUHATHOM TIIOCKOCTH TpaduKoB PYHKIMI BUA: Y = X2, y= x3,y =/x, y=|x|.

Hcnonw3oBath  (GyHKIUMOHATbHO-Tpauyeckue NPEACTaBICHUS JJIs  pelleHUs U
UCCIIEIOBAaHUSl ypaBHEHMH W cucTeM ypaBHeHMH. IIpumensts wuugpoBeie pecypchl A



MOCTpoeHUs rpaduKoB GyHKINN. BeIOUpaTh, MPUMEHSITH OLIEHUBATH CIIOCOOBI CPABHEHUS YHCE,
BBIYMCIIEHU, IPe0Opa30BaHuUl BEIPAKEHUM, pellieHNs ypaBHEHUNH. OCyIEeCTBISATh CAMOKOHTPOJIb
BBIIIOJIHAEMBIX JEHCTBUII M CaMONPOBEPKY pe3ysbTaTa BBIYMCIECHUHM, IpeoOpa3oBaHui,
IIOCTPOCHUN. PemaTte 3amauu U3 peanbHOM KU3HU, NPUMEHATh MATEMAaTHUYECKUE 3HAHUA IS
pelieHns 3ajad U3 JpYTrux npeaMmeroB. PemiaTe TEKCTOBBIE 3aJaud, CpPaBHUBATh, BBIOMPATH
CIOCOOBI PEeIICHUS 3a/1a4H.

PasBuBaTh npencTaBiaeHus O YUCIAxX: OT MHOKECTBA HATYPAJIBHBIX YMCEN JO MHOXKECTBA
JNEUCTBUTEIIBHBIX YNCETL.

O3HAaKOMUTBCA € BO3MOXHOCTBIO IPEJACTABICHUSI JICHCTBUTENBHOIO YHCIA Kak
OECKOHEYHOW NEeCATUYHON ApOOH, MPHUMEHSTH ACCATHYHBIC MPUOIMKEHUS PAlMOHAIBHBIX M
UPPALMOHAIIBHBIX YUCEI.

N300paxkaTh 1eHCTBUTENbHBIE YHCIa TOUKAMHU KOOPJMHATHON IPSIMOM.

3anuceiBaTh, CPABHUBATDH U YIOPSAI0OUYNBATH JEHCTBUTEIbHBIE YHCIIA.

BoinonHATh, coderas yCTHbIE M NMHUCbMEHHBbIE NPUEMBI, apu(METHUYECKHE NEHCTBUS C
palMOHAIBHBIMM YHMCIIAMH; HAXOJAUTh 3HAYECHMS CTENEHEH C LIEJIBIMU MOKA3aTeIsIMU U KOPHEH;
BBIYUCIIATh 3HAYEHUS YUCIIOBBIX BBIPAKECHUM.

[TonyuuTs mnpencraBieHUE O 3HAYMMOCTH JICUCTBUTENBHBIX YHUCEN B IPAKTUYECKOMN
NEeSATETBbHOCTH YEJIOBEKA.

AHanu3upoBaTh U AENaTh BBIBOJABI O TOUHOCTH NPUONIMKEHUS JIEHCTBUTEIBHOTO YHUCIIA
IIpY PELICHUH 33/1a4.

OKpyrisiTe AEUCTBUTEIBHBIE YHCIA, BBINOJHATH NPUKUIKY PE3YJIbTATa BBIYMCIICHHM,
OLICHKY 3HAY€HUI YUCIIOBBIX BBIPAKECHUM.

3HAKOMHUTBCS C UCTOPHUEN pa3BUTHS MATEMATHKH.

OcBauBatb, 3alIOMUHATh U NPUMEHATh Ipauueckue METOb! NPU PEIICHUH ypaBHEHUH,
HEPABCHCTB U UX CHCTEM.

Pacrnio3HaBarts 1emnble 1 JpoOHbIE YpAaBHEHUS.

Pemars JsMHEHHBIE W KBaApaTHBIC YPABHEHMS, YPABHECHHMs, CBOJAINMECS K HHM,
npocTeiire JpoOHO-pallMOHAIbHbIC YPAaBHEHMSL.

IIpemyiarate BO3MOXHBIE CIIOCOOBI pEeLIEHHs] TEKCTOBBIX 3aad, 00CyX/JaTh UX U pelaThb
TEKCTOBBIE 3a/1a41 PA3HBIMH CHOCOOAMM.

OcBauBath ¥ IPUMEHATH IPUEMBI PELLIEHUS CUCTEMBI IBYX JIMHEUHBIX YPaBHEHUH C IBYMS
IIEPEMEHHBIMU U CUCTEMBI IByX YPAaBHEHHM, B KOTOPBIX OJJHO YPaBHEHUE HE SIBJISACTCS TMHEHHBIM.

Hcnonw3oBate  (GyHKIMOHAIbHO-TpaUUeckue NpPEACTaBICHUS s pelleHUus U
UCCJIEIOBAaHUS YPABHEHUM U CUCTEM.

AHanmu3upoBaTh TEKCTHI 33jay, PEIIaTh UX aaredpanvyecKkuM CrocoOOM: MEepexouTh OT
CJIOBECHON (OpPMYJIMPOBKM YCIOBHS 3a7ayd K anreOpandyeckoil Mojenu MyTéM COCTaBJICHHUS
CUCTEMbl YPaBHEHHM; peliarb COCTABJICHHYIO CHUCTEMY YPAaBHEHMH; HWHTEPIPETHPOBATH
pe3yJbTar.

Uurarp, 3anucbiBaTh, IIOHMMAaTb, WHTEPIPETUPOBATh HEPABEHCTBA; MCIIOJIb30BATh
CHUMBOJIUKY Y TEPMHUHOJIOTHIO.

BeinonsaTe npeobpa3zoBaHus HEPABEHCTB, UCIOIB30BATh AJIS IPpeoOpa3oBaHus CBOICTBA
YHCIIOBBIX HEPABEHCTB.

Pacno3naBath IMHENHBIE U KBaAPATHBIE HEPABEHCTBA.

Pemrare ImHElHbIE HEPABEHCTBA, CUCTEMBI IMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB,
BKJTIOYAOLUX KBAJpaTHOE HEPABEHCTBO, U PELIaTh UX; 0OCY)KIaTh MMOJyYEHHbIE PeILICHHS.

N300paxaTh pelieHHe HEpaBeHCTBA M CHUCTEMbl HEPABEHCTB HA YHUCIOBON MNpPSMOMH,
3alUCBIBATh PELICHUE C IIOMOILBIO CUMBOJIOB.

Pemates kBajpaTHBIE HEPABEHCTBA, UCHOJB3Ys TpapUUecKUe MPeICTaBICHHS.

OcBauBaTh U NPUMEHATH HEPABEHCTBA IPU PELIEHUM DPA3JIMYHBIX 3a7ad, B TOM YHUCIIE
IIPaKTUKO-OPUEHTHPOBAHHBIX.



Pacnio3naBate BUABI M3ydaeMbIX (DYHKIIHIA; HIUTIOCTPUPOBATH CXEMATUYECKH, OOBICHATH
pacmoJio’)KeHUEe Ha KOOPAMHATHON TUIOCKOCTH rpadukoB QyHKIIUN BUIA:
y=kx,y=kx+b, y=k/x ,y=ax’, y=ax’, y=vXx X, Yy =|X| B 3aBUCHMOCTH OT 3HaUYeHHil
KOA(PHIIMEHTOB; OMUCHIBATH UX CBOWCTBA.

Pacnio3naBate KBajpaTuyHyro GyHKIUIO IO (hopMmyie.

[IpuBoaMTH TpUMEpPHI KBAJPATHUHBIX 3aBUCHMOCTEH W3 pEAIbHOW XU3HH, (DU3HKH,
FEOMETPHH.

BHIABIATH B 0606maTh 0co6eHHOCTH rpadyka KBaApaTHUIHON yHKIMH ¥ = ax? + bX + C.

Crtpouth W HM300pakaTh CXEMAaTHYECKU TpapUKH KBAJPATHUHBIX (DYHKIMH, 3aJaHHBIX
dopmymamu Buna y = ax?, y = ax?+ @, y = a(X + p)?, y = ax? + bx + C.

AHanu3upoBaTh U NPUMEHSTH CBOMCTBA U3YYEHHBIX (PDYHKIUHN /Ul UX HOCTPOEHHUS, B TOM
qHCclie C TOMOILBIO IIU(PPOBBIX PECYPCOB.

OcBauBatrh U NPUMEHATh WHJEKCHBIE 0003HAUEHUS, CTPOUTH PEUYEBbIE BBHICKA3BIBAHUS C
HCI0JIb30BAHNEM TEPMUHOJIOTUH, CBA3AHHOM C MOHSITHEM IIOCJIEI0BATENbHOCTH.

Ananu3upoBath GOpMyIy N-TO 4jeHa NOCIEA0BATENbHOCTH UIIH PEKYPPEHTHYIO (hopMyTy
Y BBIUUCISTH YJIEHBI OCIIEI0BATENbHOCTEH, 3aJaHHBIX 3TUMHU (POpMYJIaMHU.

VYcraHaBnuBaTh 3aKOHOMEPHOCTH B MOCTPOEHUM TOCIEA0BATEIbHOCTH, €CJIU BBIIHCAHBI
MIepBbIE HECKOJIBKO €€ UJICHOB.

Pacnio3naBath apupMeTHUECKYIO0 U FTEOMETPHUUECKYIO IPOTPECCUU MPH pa3HBIX criocodax
3aJlaHusl.

Pemars 3amaunm ¢ wucnonp3oBaHueM GOpMyd N-ro  4jeHa apuPMETHUYECKON H
F€OMETPHUUYECKON MPOTPECCUI, CYMMBI IIEPBBIX N YJIEHOB.

N300paxkaTh 4ieHbl NOCIeI0BATENBHOCTH TOUKAMHU Ha KOOPAWHATHON MJIOCKOCTH.

PaccmarpuBaTh nmpuMepsl MPOLIECCOB U ABJICHUN U3 PEATTbHOM KU3HU, WUTIOCTPUPYIOLINE
U3MEHEHHE B apu(PMETUYECKOW NpOTPEcCHH, B TE€OMETPUUYECKON Mporpeccuu; H300pakarhb
COOTBETCTBYIOIIME 3aBUCUMOCTH IpaQUUecKH.

Pemats 3anaun, cBsi3aHHBIE C YUCIOBBIMU MOCIIEI0BATEIBHOCTIMHU, B TOM YHCIIE 334a4U
U3 pealbHOM >KM3HU C UCIHOJIb30BAaHUEM IH(PPOBBIX TEXHOJOTHH (AJIEKTPOHHBIX TaOMIHII,
rpagu4IecKoTo KaJbKYIsITOpa U T.I1.).

Pematp 3a1aun Ha CIOXKHBIE MPOLIEHTHI, B TOM YHCJIE 3aJaud U3 pealibHOM MPaKTUKHU (C
UCI0JIb30BAHUEM KaJIbKYISATOPA).

OnepupoBarh MOHATUSAMHI: MHOXECTBO, TIOJIMHOKECTBO, ONEPALIUU HAJl MHOXKECTBAMU;
UCI0JIb30BaTh IpaduyecKoe MpeICTaBICHNEe MHOKECTB JUIsl OMTMCAHUS PEabHBIX MTPOLIECCOB U
SIBIICHUH, TIPU PELLICHUH 3a/1a4 U3 APYrUX YUeOHBIX MPEIMETOB.

AKTyalu3upoBaTh TEPMUHOJIOTHIO U OCHOBHBIE JICHCTBHUS, CBSI3aHHBIE C UUCITAMMU:
HATypaJIbHOE YHCIIO0, TPOCTOE U COCTABHOE YUCIIA, AETUMOCTh HaTypallbHbIX YUCEIl, TPU3HAKU
JeTMMOCTH, 1[eJI0€ YUCII0, MOIy/Ib YKClia, OOBIKHOBEHHAS U AecATUYHAs ApoOH, CTaHJapTHHIH
BU/JI YKCTIa, apU(PMETHUECKUN KBaIPATHBIN KOPEHb.

CUCTEMA OLIEHKU JOCTUKEHUI OBYUYAIOLUXCS
Z[J'ISI OLICHKHU I[OCTI/I)KCHI/II\/’I yqamuxcs IMpuMEHsCTCA HSITI/I6aJ'IJ'II>Ha$I CUcTeMa OLICHUBAHUSI.

1. OneHka NUCbMEHHBIX H KOHTPOJILHBIX PadoT.
Ommemka «5 cmasumcs, ecnu:
1) paboTa BBINOJIHEHA TOJIHOCTHIO;
2) B JIOTUYECKUX PACCYKICHUAX U 000CHOBAaHUHM PELICHUsI HET MPOOEIOB U OINOOK;
3) B pelIeHu HeT MaTeMaTUYeCKUX OIMO0OK (BO3MOXKHA OJJHA HETOYHOCTh, OINMCKA, KOTOpasi He
SBIISICTCS CIIEICTBHEM HE3HAHMS WIIM HETIOHMMaHUs y4eOHOTro MaTepHuana).
Ommemxa «4» cmasumcsl, ecau:



1) pabGoTa BBINOJIHEHA MOJHOCTHIO, HO OOOCHOBaHMS IIAroB PEIICHUS HEJOCTATOYHBI (€CIU
yMeHHue 000CHOBBIBATh PacCyXACHUS HE SBISUIOCH CIIEIIMATBHBIM 00bEKTOM MTPOBEPKH);
2)I0MyIIeHBI OHA OMIMOKA UITH €CTh JBa — TPU HEA0YETA B BHIKIIAKAX, PUCYHKAX, UEPTEkKaX WIH
rpadukax (eciau 3TH BHJIBI Pa0OT HE SBJSUINCH CIIEHUATBHBIM 00BEKTOM ITPOBEPKH).
Ommemxa «3» cmagumcsi, eciu:
1) momymieno GoJiee 0THOM OMMOKYU Wit 00Jiee IByX — TPEX HEJOUETOB B BBIKIIAJKAX, YEPTEkKAX
i rpadukax, Ho oOyJaronuiics ob1amaeT 00s3aTeIbHBIMA YMEHHUSIMH 110 TTPOBEPSIEMOH TEME.
Ommemxka «2» cmasumcsl, eciu:
1) nomymieHbl CyHIECTBEHHbIE OIIMOKM, IIOKa3aBlIuMe, 4TO oOyyaromuiics He oOnajgaer
00s13aTeIbHBIMUA YMEHHUSMH IO JTAHHOM TeMe B TIOJIHOM Mepe.
Ommemxka «1» cmasumcs, ecau:
1)paboTa nokaszana MoJHO€ OTCYTCTBUE y OOyyarouierocs o0s3aTeNbHbIX 3HaHUNH U YMEHUH MO
MIPOBEPSEMOM TeMe WM 3HaYUTeNbHasl YacTh pa0OThI BHIMOJIHEHA HE CAMOCTOSITENIBHO.

VYdauTenp MOKET TIOBBICUTH OTMETKY 3a OpPUTHHAIBHBIA OTBET Ha BOMPOC WIIU
OpUTHHAIBHOE pEUICHHE 3a/1a4H, KOTOpPbIE CBUJIECTEILCTBYIOT O BBICOKOM MaTeMaTHYECKOM
Pa3BUTUU 00YYArOIIETrOCs; 3a peleHue 0ojiee CIOXKHOM 3a7auu WJIM OTBET Ha 00Jiee CIIOKHBIN
BOIIPOC, MPEJIOKEHHbIE 00ydarouieMycs JOMOTHUTEIbHO MOCIE BBIINOJHEHUS UM KaKuX-JIMOO
JIPYTUX 3aJaHuM.

2.011eHKa YCTHBIX 0TBETOB 00Y4YAIOLIUXCS 110 TeOMETPHH
Omeem oyenusaemcs Ommemrou «5», eciu yueHux:

1) MOJTHO PACKPBUI COJICpKaHUE MaTepraia B o0beMe, MPeIyCMOTPEHHOM MPOTrpaMMOi 1
Y4eOHUKOM;

2) W3JIOKHWJI MaTepual TPAaMOTHBIM  SI3BIKOM, TOYHO HCIIOJIB3YS MaTeMaTHYECKYIO
TEPMUHOJIOTHIO i CUMBOJIMKY, B ONIPECTICHHOMN JIOTHYECKOH MOCIIeI0BATEIBHOCTH;

3) MPABHIILHO BBITIOJIHWII PUCYHKH, YEPTEXKH, TPAPHUKH, COTYTCTBYIOIINE OTBETY;

4) MoKa3aJl yMEHUE HIJUTIOCTPUPOBATH TEOPUIO KOHKPETHBIMHU MPUMEPAMH, IPUMEHSTH e¢ B
HOBOH CHTYaIlU¥ TPHU BBHITIOJTHEHUH PAKTHYECKOTO 3a/IaHHS,

5) MPOJCMOHCTPUPOBATl ~ 3HAHME  TEOPUW  paHee  M3YYCHHBIX  COMYTCTBYIOIIMX

TeM, COPMHUPOBAHHOCTb U YCTOMYMBOCTH MCIOJIb3yEMbIX IIPU OTBETE YMEHUI1 1 HABBIKOB;
6)0oTBEYAN CAaMOCTOSITENbHO, O€3 HABOIALINX BOIIPOCOB YUUTEIS;

7)BO3MOXKHBI OfJHA — JIB€ HETOYHOCTH MHpPU OCBELIEHHE BTOPOCTENEHHBIX BOIMPOCOB WM B
BBIKJIa/IKaX, KOTOPbIE YYCHHK JIETKO UCIPABUII IIOCIIE 3aMEUaHus yUUTEs.

Omeem oyenusaemcst ommemxou «4»,
ecau yoosiemeopsien 6 0CHOBHOM MpebOBAHUAM HA OYEHKY «3», HO Npu 3Mom umeem O0OUH U3
He0oCmamKko8:
1) B M3JI0OKEHUM [IOMYIIEHbl HEOOJbIINE MpOoOeNbl, HE MCKA3WBIIEE MaTeMaTUYECKOe
COJIepXKaHUEe OTBETA;
2) JOTYILIEHbl OJWH — JBa HEJO0YeTa NpPHU OCBEUICHHMH OCHOBHOTO COJEpXKaHUS OTBETA,
WCIIPABJICHHBIC [TOCIIC 3aMEYaHUs YUUTEIs;
3) JIOTYIIEHbl OIMOKa WU OoJiee OBYX HEJOYETOB IMPH OCBEIIEHUU BTOPOCTEIICHHBIX
BOIIPOCOB WMJIM B BBIKJIAJIKAX, JIETKO UCIIPABIICHHBIE MOCIIE 3aMEUYaHUsl YUUTETIS.

Ommemka «3» cmagumcsi 8 cledylouux caydasnx:
1) HETOJHO PAcKpbITO COAEp)KaHUEe MaTepHuala (CoJepaHue U3JI0KEeHO (parmMeHTapHO, He
BCerjia MmocjenoBaTeabHO), HO MOKa3aHO o0Ilee MOHMMAaHUe BOIPOCca M MPOJIEMOHCTPHUPOBAHBI
YMEHHUS, JOCTATOYHBIE Ul YCBOCHHUS IIPOTPAMMHOIO MaTepuaa,
2) UMEIINCh 3aTPYJHEHUs WM JONYIIEHbl OIIMOKM B OINpPEAEICHUH MaTeMaTHYecKOn
TEPMUHOJIOTUH, YEPTEXKaX, BIKIAAKAX, UCIIPABICHHBIE TI0CIIE€ HECKOJIBKUX HABOIAIIMX BOIIPOCOB
YUUTEIIS;



3) YYEHHUK HE CIIPABWICS C IPUMEHEHUEM TEOPUU B HOBOM CUTyallMM IIPU BBIIIOJIHEHUU
MPAKTUYECKOTO 33/1aHUs, HO BBIMIOJIHUII 3a/IaHHsI 0053aTEIILHOTO YPOBHS CJIOXKHOCTH O JaHHOU
TEME;

4) IIpU  JOCTATOYHOM 3HAHMM TEOPETUYECKOIO MaTepuasa BbIABICHA HEIOCTaTOYHAS
c(OpPMHPOBAHHOCTH OCHOBHBIX YMEHHI U HABBIKOB.

Ommemxa «2» cmasumcs 8 ciledyViowux Cayuasx:

1) HE PacKpBITO OCHOBHOE COJIEpKaHUE yIEOHOTO MaTepHaa;

2) oOHapy)XeHO HE3HAaHWE YYEHHKOM OoJblIel WM Haubojee BaXHONW 4YacTH y4eOHOTO
MaTepuaa;

3) JIOTYILIEHbl OMIMOKM B ONPENCIICHUU HOHATHUH, NPU HMCHOJIb30BAaHUM MaTEMaTHYECKOU

TECPMHUHYOJIOTHH, B PUCYHKAX, YCPTCIKAX HUIIN Fpa(bI/IKaX, B BBIKJIaJKaX, KOTOPBIC HE UCITPABJICHBI
IMOCJIC HCCKOJIBKUX HABOOAIINX BOIIPOCOB YUUTCIIA.

Ommemxa «1» cmasumcs, ecau:
1) YUEHUK OOHAPYKWUIT ITOJTHOE HE3HAHUE M HETIOHUMAaHKE H3y9aeMoro yueOHOro Marepuaa
WJIM HE CMOT OTBETHUTh HU HA OJMH W3 IMOCTABJICHHBIX BOTIPOCOB T10 H3YYCHHOMY MaTepHaly.

Hrorosas oneHKka 3HaHUH, YMEHU U HABBIKOB
1. 3a yyeOHyI0 4eTBEpTh U 3a IoJi 3HAHUS, YMEHUS U HABBIKU yYalIUXCS O
MaTeMaTHKe OLIEHUBAIOTCS OJTHUM OaJIOM.
2. OcHOBaHHUEM /17151 BBICTABIICHHSI UTOTOBOM OIIEHKHU 3HAHUI CITyXaT pe3y/bTaThl HAOII0AeHUN
yUUTENs 32 IOBCETHEBHOM pabOTOM yUEHUKOB, YCTHOTO OIPOCA, TEKYIIMX U UTOTOBBIX
KOHTPOJIbHBIX paboT. O1HAKO MOCIEAHUM MPUAAETCS HAauOOoIIbIIee 3HAaYEHHE.
3. Ilpu BBICTABJIECHUU HMTOTOBOW OIEHKH YYUTBHIBAECTCS KaK YPOBEHb TEOPETHUYECKUX 3HAHMI
YYEHUKA, TAK U OBJIAJICHUE UM IPAKTUYECKHMMHM YMEHUSMH M HaBblKaMu. OJHAKO YYCHHMKY HE
MOJKET OBITh BBICTABJICHA IOJIOKUTEJIbHAS MTOTOBAsl OLIEHKA 10 MAaTeMAaTHKE, €CJIM BCE WIN
OOJIBIIMHCTBO €r0 TEKYIUX 00y4YaloMX U KOHTPOJIBHBIX paboT, a TAKKE UTOrOBas KOHTPOJIbHAs
paboTa OLIEHEHbl KakK HEYyIOBJIETBOPUTEIbHBIE, XOTS €ro YCTHbIE OTBEThl OLEHUBAIHUCH
II0JIO’KUTEIIBHO.

OueHka npoekTHoi padoThl.

OT1merka «5»

1. HpaBI/IJ'IBHO IIOHATHI LCJIb, 3aJa41 BBITNIOJTHCHUS ITPOCKTA.

2. CO6J'IIO,Z[eHa TEXHOJIOT'H UCIIOJTHEHUA IIPOCKTA.

3. HpOfIBJ’IGHBI TBOPYECTBO, MHUIIMATHBA.

4, HpeﬂLﬂBHeHHHﬁ MPOAYKT ACATCIIBHOCTU OTJINYACTCS BBICOKHUM KAa4YCCTBOM HCIIOJIHCHUS,

COOTBETCTBYET 3asBIICHHOU TeMe.

OTtmeTKa «4»

1. [IpaBHJILHO TIOHSATHI 1IEJIb, 337a491 BBITIOJTHEHUS IIPOCKTA.

2. Cobunro/ieHa TEXHOJIOTUSl HMCIIOJHEHUS MPOEKTa, HO OMYIICHbl HE3HAUYUTEIbHBbIC OIIMOKH,
HETOYHOCTH B 0(hOpPMIICHHUH.

3. IIposiBIEHO TBOPYECTBO.

4. TlpenbsBIE€HHBI NPOAYKT NEATEIBHOCTH OTIMYAETCS BBICOKMM KayeCTBOM HCIOJHEHUS,
COOTBETCTBYET 3asIBJIEHHON TEME.

OtmeTka «3»

1. [IpaBUIBbHO MOHATHI LIE€Th, 33/1a4H BBITIOJHEHUS IPOEKTA.

2. JlomytieHbl HApyIIEHHUS B TEXHOJIOTUN UCTIOTHEHHSI POEKTa, ero 0POpPMIICHHUU.

3. He nposiBneHa caMOCTOSITEIbBHOCTh B UCIIOJTHEHUH TIPOEKTA.

OTMmeTKa «2»

1. IIpoekT He BBIMIOJIHEH UM HE 3aBEPLICH.
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