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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
00pa3oBaHus, YTBEPKIACHHOTO TpukazoM Munnpocsemenus Poccun ot 31.05.2021 Ne 287
(manmee — ®I'OC O00)(manee — PI'OC OO0);
-  @enepanbHOM 00pa3oBaTEIbHON MPOrpaMMbl OCHOBHOI'O 0OIIero oo6pasoBaHus,
YTBEPKAEHHOHN npukazoM Munucrepcersa npocsemienuss PO or 18 mas 2023 r. Ne 370;
- Ycraa MBOY «1O Ne 10»;
- OcHOBHOI1 00pa30BaTEILHON MPOrpaMMBI OCHOBHOTO obmiero obOpaszoBanuss MBOY «l1O
NelOw;
- Paboueii mporpammel Boctiutanuss MBOY «L1O Nel0»;
- [lonoxenus o pabounx nporpamMmax.

OBLIASA XAPAKTEPUCTUKA YYEBHOI'O ITIPEJMETA
«Anredpa»

[Ipenmer "Anrebpa" sBisieTcst pazaenoMm Kypca "Matemaruka". Pabouas mporpamma mno
npeamety "Anrebpa" mis oOydaromuxcs 7-9 kimaccoB pa3paboTaHa Ha ocHOBe DenepaibHOTO
rocy/lapcTBEHHOIO0 00pa30BaTeIbHOIO CTaHAapTa OCHOBHOIO 00Iero oOpa3oBaHus ¢ y4€TOM U
COBPEMEHHBIX MUPOBBIX TPeOOBaHUM, MPEABABISEMBIX K MaTeMaTHYECKOMY O0Opa30BaHUIO, U
TPAUIIU POCCUIMCKOTO 0O0pa3oBaHWsA, KOTOpbIe OOECIeYMBAIOT OBJIAJICHUE KIFOUYEBBIMU
KOMITETEHIIUSIMU, COCTaBJISIOIINMH OCHOBY JUIsl HEIPEPHIBHOIO 00pa30BaHUs U CAaMOPa3BUTHS, a
TaKkKe IEJOCTHOCTh OOMIeKYIbTYPHOTO, JIMYHOCTHOTO ¥ I[O3HABATEIBHOTO  Pa3BUTHUSA
oOyuatounuxca. B mnporpamme yureHl wuaen U nosiokeHus KoHuenmuum — pazBUTHS
MareMmatudeckoro oOpaszoBanusi B Poccuiickoir ®@enepanmmu. B smoxy  mmdpooit
Tpanchopmaluu BceX cep YEeIOBEUECKOW NeATETHHOCTH HEBO3MOXKHO CTaTh 0Opa30BaHHBIM
COBPEMEHHBIM YEJIOBEKOM 0e3 0a30BOM MaTeMaTHYECKOW TOJTOTOBKH. VYK€ B IIKOJE
MaTeMaTHKa CIYKUT OIMNOPHBIM MPEAMETOM JUIsl HM3Y4YEHHMsS] CMEXHBIX TUCIHUIIINH, a TMOcie
IIKOJIbI pealbHOW HEOOXOJMMOCTHIO CTAHOBUTCS HENpEephIBHOE 00pazoBaHHE, 4YTO TpedyeT
MOJIHOIIEHHON 0a30B0# 0011e00pa3oBaTeNbHOI MOATOTOBKH, B TOM YHCJIE U MAaT€MaTUYECKOU.
D10 00YCIOBIEHO TEeM, 4YTO B HAllM JHU pacTeT 4YHUCIO TMpodeccuid, CBSI3aHHBIX C
HEMOCPEJCTBEHHBIM MPUMEHEHHEM MaTeMaTUKH: U B cdepe PKOHOMUKH, U B Ou3Hece, U B
TEXHOJIOTHYECKHX O00NacTax, W Jaxe B TyMmMaHUTapHbIX cdepax. Taxum o6pazom, Kpyr
IIKOJIbHUKOB, U1 KOTOPBIX MaTeMaTHKa MOXKET CTaTh 3HAUUMBIM IIPEAMETOM, PACIIUPSETCS.

[IpakTHyeckas MoOJE3HOCTh MATEMATUKH OOYCIIOBJIEHA T€M, YTO €€ MPEAMETOM SIBIISIOTCA
(dyHIaMeHTaJIbHBIE CTPYKTYpPHI HAIllETO0 MHUpA: MPOCTPAHCTBEHHBbIE (POPMBI U KOJIUUYECTBEHHBIC
OTHOIICHUSI OT TMPOCTEUIINX, YCBAaMBAaEMbIX B HEMOCPEACTBEHHOM OTMbBITE, A0 JOCTATOYHO
CIIOKHBIX, HEOOXOTUMBIX JIsi Pa3BUTHSA HAyYHBIX M NPUKIAAHBIX HUAeH. be3 KOHKpeTHbIX
MaTeMaTHYeCKUX 3HAHWUN 3aTPYyJAHEHO MOHUMAaHHE MPUHIUIIOB YCTPOWCTBA M HUCHOJIB30BaHUS
COBPEMEHHOW TEXHHKH, BOCIPHUSATHE M HHTEPIpEeTalus pa3HOOoOpa3HONl  COLUAIbHOM,
HKOHOMMYECKOM, monuTHueckoi nHpopmannu, ManodhdekTuBHa MOBCEIHEBHAS MPAKTUYECKas
NeATeNbHOCTh. KaXaoMy YenoBEeKYy B CBOEM JKM3HU NPHUXOAMUTCS BBINOJIHATH pacdy€rbl M
COCTaBIISATh aJTOPUTMBI, HAXOJAUTh U MPUMEHITH GOPMYJIbI, BIAIETh TPAKTUUECCKUMU MPUEMAMU
TeOMETPUUECKUX U3MEpPEHUI U TMOCTPOEHUH, YuTaTh WH(OPMAIMIO, MPEACTABICHHYIO B BUJE
Tabnui, auarpaMM # TpadUKOB, XKUTh B YCIOBUSAX HEOMPEICIEHHOCTH U TOHHMATh
BEPOSATHOCTHBIN XapakTep CllydyailHbIX COOBITHH.

OnHOBpPEMEHHO C pacHIMpeHueM cdep NPUMEHEHHsS MaTeMaTUKd B COBPEMEHHOM
oOmiecTBe BCE OoJiee BaXKHBIM CTAHOBUTCSI MATEMATUYECKUI CTHIIb MBIIIUICHUS, TTPOSBISIONTUICS
B OIpeAeIEHHBIX YMCTBEHHBIX HaBbIKaX. B mpoliecce n3yueHuss MaTeMaTUKU B apCeHAl TPUEMOB
Y METOJIOB MBIIIICHUSI YeTIOBEKa €CTECTBEHHBIM 00Pa30M BKIIFOYAIOTCS WHIYKIUSA U JEAYKIHS,



0o0oOmenne W KOHKPETH3allMsl, aHaIW3 M CHHTE3, KiIacCU(UKAIUs W CUCTeMaTH3alus,
abctparupoBanne ¥ aHanorua. OOBEKTHI MaTeMaTHMYECKHX YMO3AKIIOUEHHH, MpaBuUia HX
KOHCTPYUPOBAHUS PACKPBHIBAIOT MEXaHU3M JIOTHYECKUX TOCTPOSHHI, CIOCOOCTBYIOT BBIPAOOTKE
yMeHus: (HopMyaHpoBaTh, OOOCHOBBIBATH U JIOKA3bIBATh CYXKJEHHS, TEM CaMbIM pa3BUBAIOT
JIOTMYECKOe MbIIUIeHHe. Benymas poip NPUHAAICKUT MaTreMaTHKe W B (HOPMUPOBAHHU
AITOPUTMUYECKON KOMIIOHEHTHI MBIIIICHUS M BOCIIUTAHUH YMEHHUH NeCTBOBAThH MO 33aHHBIM
JITOPUTMaM, COBEPIIEHCTBOBATh M3BECTHHIE M KOHCTPYHMPOBATh HOBHIE. B mmporecce pemeHus
3aad — OCHOBOU y4eOHOH NesTeTHbHOCTH Ha ypOKaX MaTeMaTHKH — Pa3BUBAIOTCS TaKXKe
TBOpYECKas U MPUKJIAJHAS CTOPOHBI MBIIIJICHUSI.

OOyuyenue MareMaTHKE Ja€T BO3MOXKHOCTb pa3BUBaThb y OOYy4YaloIIUXCS TOYHYIO,
panroHaNbHYI0 U WH(POPMATUBHYIO PeYb, YMEHUE OTOMPATh HanOOJIee TOXOISIINE S3bIKOBHIC,
CHMBOJIMYECKHE, TpapUUecKue CpeIcTBa Ui BBIPAKEHUS CYKICHHH ¥ HarJsAHOTO WX
MPEACTaBICHHUS.

Heo0xoMMbIM KOMIIOHEHTOM OOIIEH KyJIbTYPHl B COBPEMEHHOM TOJKOBAHHUU SIBIISICTCS
oOrree 3HAKOMCTBO C METOJIAaMH TIO3HAHUS JEHCTBUTEIBHOCTH, TPEJICTABICHUE O MPEIMETe U
METOJIaX MAaTeMaTHKH, UX OTIUYHNA OT METOJOB JAPYIHMX €CTECTBEHHBIX U TYMaHUTAPHBIX HayK,
00 0COOEHHOCTSX NPUMEHEHHsS MATEeMAaTHKH JUIsl PEIleHUs HAayYyHBIX M TMPHUKIAJIHBIX 3a7ad.
Takum oOpa3oM, mMareMaTrudyeckoe oOpa3oBaHHE BHOCHT CBOH BkiaJ B (popmupoBaHHe oOmIeit
KYJIBTYpBI YeJIOBEKA.

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

HEJIA U 3AJAYU U3YUYEHUSA YUYEBHOI'O TIPEJIMETA «Axareépa»

AnreOpa sIBISI€TCS OJHHMM W3 OTOPHBIX KYpPCOB OCHOBHOTO OOIIEro oOpa3oBaHUs: OHa
o0ecrieynBaeT U3ydeHHUE IPYTUX TUCIHILUINH, KaK €CTECTBEHHO-HAYYHOTO, TaK ¥ TYMaHUTAPHOTO
IIUKJIOB, €€ OCBOEHHME HEOOXOIUMO JUIs TIPOJIOJKEHUSI 00pa30BaHUs U B TIOBCEAHEBHOM YKH3HH.
PazButne y oOydJarommxcsi HAy4YHBIX TPEJACTABICHUH O TMPOUCXOXKICHHH W CYITHOCTH
anreOpandeckux aOCTpaKIMi, CrnocoOe OTPaKEHUS MATeMAaTUYEeCKOW HAayKOW SBJICHUH U
MPOIIECCOB B TPUPOJEC M OOLIECTBE, POJIM MaTeMaTHYECKOTO MOJICIUPOBAHHUS B HAyYHOM
MO3HAHWU M B TPAKTHKE CIOCOOCTBYET (POPMHPOBAHUIO HAYYHOTO MHPOBO33PEHUS M KA4YECTB
MBIIUICHUS,, HEOOXOMMBIX ISl aJanTalid B COBPEMEHHOM IM(ppoBOM oOmiectBe. M3ydeHue
anreOpbl oOecrieyrBaeT pa3BUTHE YMEHHS HAOJII01aTh, CPAaBHUBATh, HAXOUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBIIUICHHS, CHOCOOHOCTH apryMEHTHPOBAaHO OOOCHOBBIBATH CBOH
JeMCTBUS U BBIBOJBI, GopMyIHpoBaTh yrBepxaeHus. OcBoeHre 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 — peaju3almeit
JESTETbHOCTHOTO MPUHIIMIIA 00YYCHUSI.

B crpykrype mnporpammbl yueOHOTo Kypca «AnreOpa» A OCHOBHOTO OOIIEro
o0pa3oBaHUsl OCHOBHOE MECTO 3aHMMAIOT COJEp)KaTelbHO-METOAWYecKue IMHMM: «Yucima u
BBIYHCIICHUSY, «ANTeOpandeckre BBIpOKEHUS», «YpaBHEHHUS U HEPaBEHCTBA», «DYHKIUNY.
Kaxxnas u3 3THX coep:kareabHO-METOIUYECKUX JIMHUNA Pa3BUBAETCS HA MPOTSHKEHUU TPEX JIeT
M3YYeHHUS Kypca, B3aMMOJCUCTBYSI C IPYTUMU €ro JTMHUSIMH. B Xo1e u3yueHus: yaeOHOTO Kypca
00y4arouMCs IPUXOAUTCS JIOTHYECKH PACCYKIaTh, UCIOJIB30BATh TEOPETUKO-MHOKECTBEHHBIN
S3BIK. B CBSI3U € 3THM B IporpaMMmy y4eOHOTO Kypca «Anredpay BKIIOYEHBI HEKOTOPHIE OCHOBBI
JIOTUKH, TIPEICTaBJICHHBIE BO BCEX OCHOBHBIX pa3feliax MaTeMaTU4ecKoro oO0pa3oBaHUSA U



CMOCOOCTBYIOIIME OBJIQJICHUIO OOYYAIONIMMHCS OCHOB YHUBEPCAIBHOTO MAaTEeMaTHYECKOTO
s3pika. CoJiepKaTeNIbHOM U CTPYKTYPHOW O0COOCHHOCTHIO Y4eOHOTO Kypca «Asredpay sBIseTCS
€ro MHTETPUPOBAHHBIN XapaKTep.

Conepxxkanvie JUHUM «YHUCiIa W BBIYHCICHUS CIYKUT OCHOBOM JUIS JaJIbHEHIIETOo
W3YYCHHUS MAaTEeMaTHKH, CIOCOOCTBYET PAa3BUTHIO Yy OOYYAIOIIMXCS JIOTHYECKOTO MBIIUICHUS,
(OpPMHPOBAHHUIO YMCHHSI ITOJIH30BATHCS AITOPHUTMAMH, a TaKXKe MPUOOPETCHUIO MPAKTHICCKUX
HABBIKOB, HEOOXOIUMBIX JUIsI TIOBCEIHEBHOUM KU3HU. Pa3BUTHE TOHATHS O 4YMCIIC HA ypOBHE
OCHOBHOTO OOIIEro oOpa3oBaHMs CBS3aHO C PAIMOHAIBLHBIMU M UPPAMOHAIBHBIMU UYHCIIAMHU,
(hopMHpOBaHHEM TIPEJCTABJICHUN O JNCHCTBUTEIIEHOM YHCIIC. 3aBEPIICHUE OCBOCHHS YHCIIOBOMU
JIMHUU OTHECEHO K CpelHeMy o01ieMy 00pa30BaHHUIO.

Conepkanue JABYX aireOpaveckux JHMHUN — «AdreOpandeckue BBIPAXKEHUS» U
«YpaBHEHUSI M  HEpPaBEHCTBa»  CHOCOOCTBYeT  (OPMHUPOBAHUIO y  OOydarolIuXcs
MaTeMaTHYeCKOTo amrmapaTra, HEOOXOJUMOTO Ui PEIICHHS 3a]ad MaTeMaTHKH, CMEXKHBIX
MPEAMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOTrO 00111€T0 00pa3oBaHuUs
yueOHBI  MaTepuana TpYNNUpPYETCs BOKPYr  PAaLMOHAIBHBIX  BbIpaXeHW.  Aunredpa
JEMOHCTPHUPYET 3HAUCHUE MATEeMAaTHKH KaK SI3bIKa JJIs TMOCTPOCHUS MaTEMaTHYCCKUX MOJICIICH,
OTIMCAHUs MPOIIECCOB M SIBJICHUH pealbHOTO MHpa. B 3amaun oOyduenus anreOpe BXOIAT TakkKe
JTaNbHEHNIIee pa3BUTHE AJITOPUTMHYECKOTO MBIIUICHHS, HEOOXOJUMOTO, B YaCTHOCTH, IS
OCBOCHHS Kypca HWH(POPMATUKHA, ¥ OBJAQJICHUC HABBIKAMH JCIYKTHUBHBIX PACCYXICHHM.
[IpeobpazoBanue CUMBOJIBHBIX (JOPM CHOCOOCTBYET Pa3BUTHIO BOOOPaKEHHUS, CIIOCOOHOCTEH K
MaTeMaTH4YeCKOMY TBOPYECTBY.

Cognepxanne  (QyHKUMOHAIBbHO-TpaQUUYECKOW JIMHUM  HAIEJIEHO Ha  IOJIyuYeHUe
00yJaroImMMuUCs 3HaHUH O QYHKIUAX KaK BaKHEHIICH MaTeMaTHYECKON MOJIETH ISl OTIMCAHMS
U HCCIEOBaHUS Pa3HOOOpa3HBIX MPOIIECCOB M SIBICHUI B mpupoje u olmiectBe. M3yuenue
MaTepuaga CHOCOOCTBYET pa3BUTHIO Yy oOOydaloluxcs YMEHHUS HCIOJIb30BAaTh pa3nYHbIE
BBIPA3UTENIbHbIE CPEACTBA S3bIKA MATEMaTUKU — CIIOBECHbIE, CUMBOJIMYECKHE, rpaduueckue,
BHOCHT BKJIaJl B (hopMHpOBaHHE MPEICTABICHUI O POJIM MaTEMaTUKH B Pa3BUTUU LIMBUIIN3ALUU
U KYJIbTYpBI.

CornacHo yuyeOHOMY IUTaHy B 7-9 Kkjaccax u3ydaeTcs Y4YeOHBIM Kypc «Anrebpay,
KOTOPBI BKIIIOYAET CIEAYIOUINE OCHOBHBIE pa3leNbl colepxKaHus: «Yuciaa U BBIUKCICHUS,
«AnreOpanyecKkre BbIpaKEHUs», «YpaBHEHUS U HEPABEHCTBAY, «DyHKIIUNY.

BOCIIUTATEJIbHBII IOTEHIUAJI YYEBHOI'O ITPEJIMETA «AJITEBPA»

* YCTaHOBJICHHE JOBEPUTENIbHBIX OTHOIIEHHM MEXIy YYHUTEIeM M €ro YyueHHKaMH,
CIOCOOCTBYIOIIMX TO3UTUBHOMY BOCIIPUATHIO yJaIlUMUCS TpeOOBaHUMN U POCKO yUUTENs uepes
KUBOW JAMaNor, NpUBJICYCHME HUX BHUMaHHUA K OOCyXJIaeMOH Ha ypoke HHpopMauu,
aKTHBHU3AILMI0 MX [I03HABATENbHOM JEATEJbHOCTU 4Yepe3 MCIOJIb30BaHUE 3aHUMAaTEIbHbIX
3JIEMEHTOB, UCTOPHI U3 KU3HU COBPEMEHHUKOB;

* IpUMEHEHHE B XOJI€ YpOKa HWHTEPAKTHUBHOIO B3aMMOJAEHCTBHUS OOYyYaroUUXCs
(Tuckyccum, ypok - efioBast urpa, rpymmoBas padota win paboTa B mapax u Jp.);

* IpoBe/ieHNe YUeOHBIX (OJIMMITNAbI, MACTEP-KIACCOB U JIp.) U y4eOHO pa3BlieKaTeNbHBIX
MEpONpPUATHI (TYpHUPBI, BBICTABKM TEMAaTUYECKOTO PYYHOTO TBOPUYECTBA (M3rOTOBJIEHUE
MojieNiel, pUCYHKOB H IIp.) H Jp.);

* ucnosb3zoBanne MKT u OUCTaHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTMHA OOy4deHus
(mporpaMMBbI-TpEHaKEpbl, TECTbl B  3JEKTPOHHBIX  MNPWIOKEHUSAX, MYJIbTUMEIUIHbIE



MPE3CHTAIH, HAYYHO-TIONMYJISApHBIE Tepeaayd, (UiIbMbI, 00y4aromue CalTbl M IHPOTrPAMMBI,
YPOKH OHJIAiiH, BUJEO JICKIIUH, BUACO KOH(EpEeHIIUH U Ip.);

* HCIIOJIb30BAaHUE BOCHHUTATENBHBIX BO3MOXHOCTEH COJAEp)KaHUS Y4eOHOro mpeaMera
yepe3 JIEMOHCTpPALUIO JETSIM I[PUMEPOB OTBETCTBEHHOIO, TIPaKJaHCKOTO IIOBEJICHUS,
IIPOSIBJICHUS] YEJIOBEKOJIIO0MS U J0OPOCEPACUHOCTH, IEPEBOJ COAECPKAHUS C YPOBHS 3HAHUH Ha
YPOBEHb JIMYHOCTHBIX CMBICIOB, BOCHpPUATHE IIEHHOCTEH uepe3 MoJ00p COOTBETCTBYIOIIMX
TEKCTOB JUIS YTSHHsI, 3a[a4 Ui pPelieHHs, MPOOJEMHBIX CUTyalui Ui 00CYXAEeHHUs B Kilacce,
aHaJIW3 MOCTYIKOB JIIOJIeH, UCTOPUH CyZie0, KOMMEHTAPUU K MPOUCXOAAIIUM B MUPE COOBITUSM
u Jap.

MECTO YYEBHOI'O ITPEJIMETA «Auareopa» B YYUEBHOM IIJIAHE
Ha u3yuenue yue6HOTrO Kypca «Anredpa» orBoautcs 306 yacos: B 7 kiacce — 102 gaca (3
yaca B Hezenmo), B 8§ kimacce — 102 gaca (3 gaca B Henento), B 9 kimacce — 102 gaca (3 yaca B
HEJIEIIO).

YYEBHO-METOJUYECKHUHN KOMIIJIEKC
7 Knacc
Maremaruka. Aunrebpa. 7-# kjacc: 0a30BbI  ypoBeHb: yueOHUK - AO «M3maTenbcTBO
«IIpocsemenue» / MakaperueB FO.H., Munmiok H.I'., HemkoB K.W. u apyrue; moa penakmueit
Tensaxockoro C.A.

8 kmacc
Anrebopa. 8 xmacc AO «M3marenbctBo «lIpocBemienue» . / Makapeue HO.H., Munmtox
H.T'.,HemkoB K.W1. u apyrue; nox penakuueit TensikoBckoro C.A.

9 Kiacc
Anrebopa. 9 xmacc AO «M3marensctBo «lIpocBemienue» . / Makapeiue HO.H., Munmtox
H.T".,HemkoB K.W. u apyrue; nox penakuueit TensikoBckoro C.A.

COJEP)XAHUME OBYYEHUS
7 KJIACC

Yucsa 1 BBIYUCICHHUS

JlpoOu OOBIKHOBEHHbIE U JECATUYHBIE, MEPEeXoa OT OAHON (opMbl 3amucu Apodei k
npyroi. IloHsATHE palMOHANIBHOIO YMCia, 3alUCh, CPABHEHUE, YIIOPSIOUMBAHUE PALMOHAIBHBIX
qucen. ApudMeTHueckue JeHCcTBUS ¢ palMOHAIbHBIMM YhciIaMu. Pemienue 3anad u3 peaabHOR
IIPAKTUKU Ha YacTH, Ha ApoOu.

CreneHp ¢ HaTypaJbHBIM IOKa3aTeseM: OIpelesieHHe, Mpeodpa3oBaHue BhIPAKEHUM Ha
OCHOBE OIpeAEIeHUs, 3anich 00bIINX yncen. [IponenTsl, 3an1ch IPOLEHTOB B BUJE IpoOU U
IpoOu B BHJIE MPOLIEHTOB. TpHU OCHOBHBIE 33aJjaull Ha MPOLIEHTHI, PEICHNE 3aJjay U3 peabHOI
MPAKTUKH.

IIpumeHeHrne NPU3HAKOB AETUMOCTH, Pa3JI0KEHNE HA MHOXKUTENIN HATYPAJIbHBIX YACE.

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

AuredpanyecKkue BbIPaKeHHA

IlepemeHHbIE, YMCIOBOE 3HAUYEHUE BBIPAKEHHUS C MEpeMeHHOW. JlomycTumble 3HaueHUs
nepeMeHHbIX. IIpencraBieHne 3aBHCHMOCTH  MEXIy BeJIMYMHAMHM B BHAE (QOPMYIIBL.
Beruucnenus no gopmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAaXKEHUH, TOXKIAESCTBEHHO paBHBIE



BBIpAXKECHUsI, IPaBUJIa MPEOOpa30BaHMs CyMM M HPOUM3BEACHUH, MpaBUiia PACKPBHITUS CKOOOK U
IIPUBEACHHUS [TOJJOOHBIX CIaraeMblX.

CBoiicTBa CTENEHU C HATYPAJIbHBIM I10Ka3aTEIEM.

Opnowienbl U MHorowieHbl. CreneHb MHorouieHa. Cllo)kKeHue, BBIUNTAHUE, YMHOKEHUE
MHOTro4JI€HOB. POPMyJIBl COKPAIIEHHOIO YMHOKEHHMs: KBaJIpaT CyMMBbl M KBaJapaT Pa3HOCTH.
dopmyiia pa3HOCTH KBaJIpaToB. Pa3nokeHne MHOrOWICHOB HA MHOKHUTEIH.

YpaBHeHUsS U HEPABEHCTBA

VYpaBHeHME, KOpPEHb YpaBHEHMsI, IpaBHia MpeoOpa3oBaHMsl ypaBHEHUS, PaBHOCUIBHOCTD
YpPaBHEHUU.

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

JIuneiiHoe ypaBHEHUE C JABYMs IEepeMEHHBIMH U ero rpapuk. Cucrema AByX JIMHEHHBIX
ypaBHEHUW C ABYMs TEepeMEHHBIMHU. PelieHne cucteMm ypaBHEHHI CIOCOOOM IOJCTaHOBKH.
[IpuMeps! penieHust TEKCTOBBIX 3a4a4 ¢ TOMOIIBIO CUCTEM YPaBHEHHM.

LORIIN1700

Koopaunara toukm Ha mnpsmol. YucioBble NPOMEKYTKH. PaccrosiHMe Mexay AByMs
TOYKaMH KOOPAUHATHOW MPSMOM.

[IpsimoyronpHast cucrtema koopauHat, ocu OX m Oy. Alciucca W opauHaTa TOYKH Ha
KOOpJIUHATHOM MiockocTH. Ilpumepsl rpaduxoB, 3agaHHbIX (Qopmynamu. UrteHue rpauxon
peanibHbIX 3aBUcuMocTei. [lonarue ¢ynkuuu. ['paduk ¢yHknuu. CBoiicTBa (QYHKIMA.
Jluneiinas ¢yukuus, eé rpaduk. ['paduk dyukiuu y = |X|. 'padudeckoe perneHne THHEHHBIX
YpPaBHEHUH U CHUCTEM JIMHEHWHBIX YPABHEHUN.

8 KIIACC

Yucia u BBIYUCTIEHUS

KBanparubiit kopenb u3 umcna. [lonstue 00 wuppanvoHanbHoM uwucie. JlecaTuyHbie
MpUOIHKEHNS UPPAaMOHANBHBIX uncen. CBoiicTBa apudMeTHyecKuX KBaJpaTHBIX KOPHEH U UX
MpUMEHEHHE K MpeoOpa30BaHUIO YHCIOBBIX BBIPAKEHHM M BBIYMCICHUSAM. JlelicTBUTEIbHBIC
YHUCIa.

Crenenb C 1eNIbIM TIOKa3aTeneM U e€ cBoiicTtBa. CTaHIapTHas 3alKMCh YUCHA.

AnredOpanyeckue BbIpasKeHH sl

KBagpatHblii TpEXuiieH, pa3iioKeHUE KBAIPATHOTO TPEXUJIEHA HA MHOXKHUTEIIH.

Anrebpandeckass ApoOb. OcHOBHOE CBOMCTBO anrebpamveckoir npobu. CroxeHwue,
BBIYMTAHUE, YMHOXKEHUE, JielieHue anreOpanueckux apooOeil. ParuoHanbHbie BRIpAXKEHHUS U HX
npeoOpa3oBaHuUe.

YpaBHeHus 1 HEPABEHCTBA

KBanpatnoe ypaBHeHue, (opmyna KopHEH KBaapaTHOrO ypaBHeHusa. Teopema Buera.
Pemenune ypaBHeHM, CBOIAIIMXCS K JHMHEWHBIM U KBaapaTHbIM. Ilpocteiimue npoOHO-
palroOHaNbHbIE YPABHEHUSI.

I'pacdmyeckas mHTEpHpeTanys ypaBHEHUN C JABYMS MEPEMEHHBIMHU M CHCTEM JHHEWHBIX
ypaBHEHUH C JBYMsl NepeMeHHbIMU. [Ipumepbl penieHuss cucTeM HEIMHEMHBIX YpaBHEHUU C
JBYMSI IIEPEMEHHBIMU.

Pemienne TeKCTOBBIX 33124 aNreOpandeckiuM CrocoooMm.



HucnoBble HEpaBEHCTBA H HX CBOMcTBA. HepaBeHCTBO ¢ OJHOM IEPEMEHHOM.
PaBHOCUNIBHOCTE HepaBeHCTB. JIuHeliHble HepaBeHCTBa C OAHOM mepeMeHHOW. Cucrtemsl
JIMHEWHBIX HEPABEHCTB C OJJTHOM IEPEMEHHOM.

DyHKUUHA

[onsitne ¢ynkuu. OOMacTh ONpeneseHus 1 MHOXKECTBO 3HaueHH QyHKmuu. CriocoOb
3a1aHus yHKITHA.

I'padux ¢ynknun. Yrenwe cpoiicTB QyHkmmu mo e€ rpaduky. IIpumeps rpadukon
(GyHKIUH, OTPaKAIOIUX PEaTbHBIE TPOIECCHI.

@OyHKIMH, ONUCHIBAIOLINE MPSAMYIO U OOpAaTHYIO MPONOPLUOHAIbHBIE 3aBUCHMOCTH, UX
rpadukn. Oynxuun y = X2, Y = X3, y = VX, y=|x|. ['paduueckoe pemenne ypaBHEH il 1 CHCTEM
YPaBHEHUM.

9 KJIACC

Yucaa v BBIYUCTICHUS

PanmionaneHpIe yncia, UppalvoOHAIbHBIE YHCIIA, KOHEYHbIE U OECKOHEYHBIC NEeCATUYHBIC
npoOu. MHOXKECTBO JIEHCTBUTENBHBIX YHCEN, JEHCTBUTEIbHBIE YHCIIa KaKk OECKOHEYHBIC
NecCATUYHBIE  JnpoOu. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXKIY  MHOMXECTBOM
JEMCTBUTEIBHBIX YUCET U KOOPAUHATHOMN MPAMOIL.

CpaBHeHHE JEHCTBUTENBHBIX YHCEN, apupMeTHYecKue NEHCTBUS C AeHCTBUTEIbHBIMU
YUCTIaMH.

Pa3zMepsl 0OBEKTOB OKPYXKAIOMIETO MHUpPA, IJIUTEIBHOCTH IMPOIECCOB B OKPYXKAIOIIEM
MHpE.

[IpubmmkEéHHOE 3HAUYEHHE BEIMYMHBL, TOYHOCTh NpuOMKeHus. OKpyrieHHe 4YHcell.
[Ipukuaka v orieHKa pe3yJbTaTOB BHIYUCICHUI.

YpaBHeHUs] 1 HEPABEHCTBA

JIuneitnoe ypaBHeHue. Penienue ypaBHEHHM, CBOIAIIMXCS K JIMHEHHBIM.

KBagpatHoe ypaBHeHue. Pemenue ypaBHEHMH, CBOJSIIMXCA K  KBaJpaTHBIM.
bukBagpatnoe ypaBHenue. Ilpumepnl penieHus ypaBHEHUN TPEThed M 4YETBEPTOM CTENEHEH
pa3ioKEHUEM Ha MHOKHTEIIH.

Pemenne  npoOHO-palMOHanbHBIX  ypaBHEHUW.  PerieHwe  TEKCTOBBIX — 3ajay
anredpanvueckuM METOJIOM.

VYpaBHeHHe C ByMsI MEpPEeMEHHBIMU U ero rpaduk. PemieHue cucrteM ABYX JIMHEHHBIX
YpaBHEHUN C JBYMsl MEpEMEHHbIMU. PellleHne cucrteM [BYX YpaBHEHMM, OJTHO U3 KOTOPBIX
JTUHEHOoe, a Ipyroe — BTOpOil cTemeHu. [ 'paduueckas MHTEpIpETalus CUCTEMbl ypaBHEHUH ¢
JBYMSI [IEPEMEHHBIMU.

Pemienne TeKCTOBBIX 33124 anreOpandeckium crocoooMm.

YucnoBble HEpaBEHCTBA U UX CBOMCTBA.

Pemienue nvHENHHBIX HEPABEHCTB C OJHOW IIEPEMEHHOW. PelieHue cucrtem JIMHEWHBIX
HEpaBeHCTB ¢ OJHOW mepeMeHHO#. KBampatHeie HepaBeHcTBa. ['paduueckas wHTEpHpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMSI IEPEMEHHBIMH.

DyHKUUH

KBampatnunas ¢ynkius, e€ rpaduk u cpoiictBa. [lapabona, KOOpAWMHATHI BEPIUIMHBI
napaboJibl, 0Ch CAMMETPUU MapadOIIbL.

I'padpuku Gynkmmii: y = kx,y =kx + b,y =k/x,y =x3,y = VX, y = |X| u ux cBoiicTBa.

YucoBble M0CIEA0BATEIbHOCTH U NIPOIPECCUM



[loHsTHE YMCIIOBON NOCIEN0BATEIBHOCTH. 3a/laHUE IOCIIEOBATEIbHOCTU PEKYPPEHTHON
bopmynoit 1 popmyroit N-ro ueHa.

Apudpmernueckass M reoMmeTpuyeckas — mporpeccuu.  Dopmynbl  N-TO  WieHa
apu(METHYECKON U TE€OMETPUIECKON MPOTPECCHiA, CyMMBI NIEPBBIX N YJICHOB.

N3o0paxkenue 4iIeHOB apu(PMETHUYECKOM M TEOMETPUYECKOW IMPOTPEecCHid TOYKaMHU Ha
KOOPJIMHATHON IJIOCKOCTH. JINHEMHBIN U SKCIOHEHIUATIBHBINA POCT. CII0KHBIE TPOLIEHTHI.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSAA IPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE Ppe3yJbTaThl OCBOCHHUS MPOTpaMMBlI ydeOHOTO Kypca «Anredpay
XapaKTEPU3YIOTCS:

1) naTrpuoTHYecKoe BOCIIUTAHHE:

MPOSIBIECHUEM HMHTEpeca K TPONIJIOMY W HACTOSIIEMY POCCHICKOW MaTeMaTHKH,
LIECHHOCTHBIM OTHOLICHHEM K JIOCTHKEHHUSIM POCCHUHUCKMX MATEeMaTUKOB M POCCUHCKOM
MaTEeMaTHYECKOM IIKOJIbI, K UCMOJIH30BAHUIO ITHX JOCTIKCHUH B APYTUX HAYKAX W MPUKIIATHBIX
chepax;

2) rpa:xkaaHCcKoe ¥ TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEH TpakJaHWHA W peau3alid ero Ipas.,
MPEACTABICHUEM O MATeMAaTHYeCKUX OCHOBaX (PYHKIITMOHUPOBAHHS PaA3IUYHBIX CTPYKTYP,
SIBJICHUH, MPOTEAYP TPaXKIAAHCKOTO 0OIIecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCY)KJICHUIO 3TUYECKUX MPOOJIEeM, CBA3aHHBIX C NMPAKTUYECKHUM MPUMEHEHHEM TOCTHUKEHHMA
HayKH{, OCO3HAaHUEM BAKHOCTU MOPATBHO-ITUYECKUX IPUHIIUIIOB B IEATEIBHOCTH YYEHOTO;

3) Tpy10BO€E BOCIIUTAHME:

YCTAHOBKOW Ha aKTHMBHOE YYacTHE€ B PELICHUM MPAKTHYECKUX 3a7a4 MATEMaTUYECKOU
HaIpPaBJIEHHOCTH, OCO3HAHUEM BaKHOCTH MaTEMAaTUYECKOTO 00pa30BaHHUs Ha MPOTSHKEHUH BCel
KU3HU JJIS1 YCHEIHON MpodeCcCHOHANbHON JAEATENbHOCTH U Pa3BUTHEM HEOOXOJMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM U TOCTPOCHHUEM HWHIAMBUAYaJIbHON TpaekTopuu oOpa3oBaHHs U
KU3HEHHBIX TUIAHOB C YUETOM JINYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEI;

4) 3cTeTHYeCKO€e BOCIIMTaHHE:

CIIOCOOHOCTBIO K HMOLIMOHAIILHOMY U 3CTETHYECKOMY BOCIPHUATHIO MaTeMaTHYEeCKHX
00BEKTOB, 33/1a4, PELICHUN, PACCYKICHHUM, YMEHUIO BUAECTh MaTEMaTHUYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 NO3HAHUS:

OpUEHTAIle B JCSITENbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAyUYHBIX MPEICTaBICHUNA 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHsS 4YeNOBEKa, MNPHUPOAbI U OOIIECTBA, MOHUMAaHUEM
MaTeMaTHYeCKOW HayKH Kak c(epbl 4eloBEeUeCKON AESITeNbHOCTH, ATAoB €€ pa3BUTUA H
3HAUUMOCTHU JJIs1 Pa3BUTHUS [IMBUJIM3ALUH, OBJIAJICHUEM SI3bIKOM MATEMAaTHKU U MaTEMaTUYECKON
KyJIbTypOM KaK CpEACTBOM TMO3HaHUS MHpA, OBJIAJIEHUEM [MPOCTEUIIMMH HaBbIKAMU
HCCIIEA0BATENbCKOM 1EATEIbHOCTH;

6) ¢usnueckoe BocnuTaHue, (¢GopMHpoBaHHe  KYJbTYPbl  310POBbS M
IMOIMOHAJIBHOIO 0JIArONoJIy4ns:

FOTOBHOCTBIO TPUMEHATh MAaTEMaTUYECKUE 3HAHUS B HMHTEPECAX CBOETO 3/0POBbS,
BEJICHUS 3[I0POBOTO 00pasa >KU3HM (3I0pPOBOE MUTAHUE, COATAHCUPOBAHHBINA PEKUM 3aHATUN U



OTIbIXa, peryiaspHas (usnueckas aKTUBHOCTBH), C(HOPMHUPOBAHHOCTHIO HaBBIKA pediIeKCHuw,
MPU3HAHUEM CBOETO MpaBa Ha OMIMOKY M TaKOT'O K€ MpaBa JAPYroro 4eIoBeKa;

7) 3K0JI0rHYecKoe BOCIIUTAHHE:

OpHUEHTaIe Ha MPUMEHEHHE MaTeMaTH4YeCKHX 3HaHWW JJIsl pelieHHs 3ajad B 001acTu
COXPAaHHOCTH OKpYXAaromlel Cpepl, IUIAHUPOBAHHUS IIOCTYIIKOB M OLEHKH HX BO3MOKHBIX
MIOCIIEICTBUH UIsS OKpYKAIOIIEeH Cpeabl, OCO3HaHHEM IJI0OATBHOTO XapakTepa KOJIOTHYECKHX
po0JIeM U IyTeH uX penieHus;

8) ajanTanusa K N3MEeHAIOLIUMCS YCJIOBUAM COLUATBHOM U MPUPOAHOIi cpeabl:

TOTOBHOCTBIO K JICWCTBUSIM B YCIOBHAX HEONMPEICIEHHOCTH, MOBBIIICHUIO YPOBHS CBOCH
KOMIETEHTHOCTH 4Yepe3 MPAaKTUYECKYIO IeATEIbHOCTh, B TOM YHCIIE YMEHHE YUUTHCS Y IPYTHX
Jroziel, mpuoOpeTaTh B COBMECTHOM JESITEIPHOCTA HOBBIC 3HAHMS, HABBIKA M KOMIIETECHIIUU W3
OTIBITA APYTHX;

HE00X0IMMOCTHIO B (DOPMUPOBAHUM HOBBIX 3HAHMIA, B TOM 4ucie (GOPMYIHPOBATH UJEH,
MOHATHS, TUMOTE3bl 00 00BEKTaX ¥ SBICHHIX, B TOM YHCIIE paHee HEW3BECTHBIX, OCO3HABATH
neuIuTH COOCTBEHHBIX 3HAHWN M KOMIIETEHTHOCTEH, TNIAHUPOBATH CBOE pa3BHUTHE,

CIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHTYallMlO, BOCIPUHHMATH CTPECCOBYIO
CHTYalllI0 KaK BBI30B, TPEOYIOUIMA KOHTpMEp, KOPPEKTHPOBATH MPHHUMAEMbIC DEIICHUS WU
JeWCTBUS, POPMYITUPOBATH U OLIEHUBATH PUCKH U TOCIECTBHS, (JOPMHUPOBATH OITBIT.

METAIIPEMETHBIE PE3YJIbTATBI
IMo3naBaTeibHbIE YHHBeEpPCAJbHbIE YueOHbIe el CTBUS
ba3oBrble Jornvyeckue aelcTBUSA:

® BBISBIATH W XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKKM MATEMaTHYECKUX OOBEKTOB,
TOHSATHUM, OTHONIEHUH MEXAY MOHATHSAMH, (HOPMYIUPOBATH OMNPEACIICHUS TOHSITHM,
YCTaHABJIMBATh CYIIECTBCHHBIM MPU3HAK KJIacCU(PHUKAIMUA, OCHOBAHHS ISl 0000IeHUS
Y CpaBHEHHUSI, KpUTEPUHU ITPOBOJUMOIO aHAIN3a;

e BOCIHpHHUMATh, (GOPMYJIUPOBATH M MPEOOPA3OBBIBATH CYXICHHUS: YTBEPAUTEIbHBIC U
OTpHIIATEIIbHBIC, CIMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC,

® BBIABIIATH MaTEMaTUUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MIPOTUBOPEYHs B (haKTax,
JTAHHBIX, HAOMIOJACHUSAX W YTBEPXKACHHUAX, Mpeiaratb KPUTEPHH IS BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHH;

e JenaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKHU, JEAYKTUBHBIX U UHIYKTHUBHBIX
YMO3aKJIFOU€HHUM, YMO3aKIIFOUEHHUI 110 aHAJIOTUH;

e pa3bupaTh JOKa3aTeNbCTBA MAaTEMaTHUYECKUX YTBEPXKIEHUN (mpsMble U OT
MIPOTHBHOTO), MPOBOJAUTH CaMOCTOSATEIBHO HECJIOKHEIC JIOKa3aTeabCcTBa
MaTeMaTH4eCcKuX (DaKTOB, BBICTPAWBATh APTyMEHTAIMIO, HPHUBOIUTH MPUMEPHl U
KOHTPHIpUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;

e BBIOMpaTh CrocoO perieHus y4eOHOM 3amauu (CpaBHUBATh HECKOJBKO BapUAHTOB
pelieHus, BeIOUpaTh Hanboiee MOIXOISAIMINN ¢ YIETOM CaMOCTOSITENTFHO BBIACTEHHBIX
KPUTEPHEB).

ba3zoBble nuccieanoBarebckue AecCTBUS.

® JCHOJIb30BaTh  BOINPOCHl  KaKk  HCCIEAOBATEIbCKUHM  MHCTPYMEHT  IO3HAHUSA,
(dhopMynupoBaTh BOIIPOCHI, bukcupytomue IPOTUBOPEYHE, npobiemMy,
CaMOCTOSITENILHO YCTaHABIMBATh KMCKOMOE U JaHHOe, (opMHpOBaTh THIOTE3Y,
apryMEHTHUPOBaTh CBOIO MO3UIINIO, MHEHUE;



MIPOBOJUTH IO CAMOCTOSITENIEHO COCTABIICHHOMY IIJIaHY HECIOKHBIM IKCIEPUMEHT,
HEOOJBINIOE WCCIIEJIOBAHUE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYEeCKOTrO
00BeKTa, 3aBUCUMOCTEH 0OBEKTOB MEXKTYy COOOM;

CaMOCTOSITENIBHO  (OPMYJIHPOBATH O0OOIIEHHST ¥ BBIBOJABI IO  pe3ylibTaTaM
MPOBEIEHHOTO HAOIOCHMSI, UCCIICIOBAHUS, OIICHUBATH JOCTOBEPHOCTH MOJyYEHHBIX
pe3ynbTaTOB, BBIBOJIOB U 000OIICHHUIA;

IMPOTHO3UPOBATH BO3SMOXKXHOC PA3BUTHUEC MIPOLCCCA, 4 TAKKEC BIABUTATH MPCAIIOJIOKCHUA
0 €ro pa3sBUTHUHU B HOBLIX YCJIOBUAX.

Pa6ora ¢ undopmanmueii:

BBISBJIATH HEIOCTATOYHOCTh M M30BITOYHOCTh MH(MOPMAIINH, JAHHBIX, HEOOXOJAUMBIX
JUIS pEIIeHUs 3a]1auH;

BBIOMpATh, aHAIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHPOPMAIHIO
Pa3IMYHbIX BUJIOB U (POPM IMpEACTaBICHUS;

BbIOMpaTh (hOpMy MpecTaBIeHUs HHPOPMALUK U WUTIOCTPUPOBATh pellaeMble 3a1aun
cXeMaMu, AMarpaMMaMu, HHOM rpadukoi U uX KOMOWHALUSAMY;

OIICHUBATh HAJEKHOCTh MHGOPMALMH TI0 KPUTEPUSM, IPEUIOKEHHBIM yIUTENIEM WU
c(OpMyIUPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHHKaTHBHBIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eCTBHUS:

BOCIIPHHHMATH U ()OPMYIUPOBATH CYXJICHUS B COOTBETCTBUHU C YCIIOBHSIMH U IEIISIMU
OOIIeHMs], SICHO, TOYHO, T'PAaMOTHO BBIPAKaTh CBOIO TOYKY 3pPEHHUS B YCTHBIX H
MMCbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS MO XOJy pelIeHHs 3aJaul, KOMMEHTHPOBATh
MOJIYYCHHBIN Pe3yJIbTaT;

B XO0JIe 0OCYXICHHS 3a7aBaTh BOIIPOCHI MO CYIIECTBY 0OCYXIAeMOM TEMBbI, TPOOIEMBI,
pelmiaeMoi  3ajaud, BBICKA3bIBaTh WJEH, HalleJeHHbIE Ha TOUCK PpEeUIeHHS,
COMOCTABJATh CBOU CYXKICHHS C CYXKJIEGHUSMU JPYTHX YYacTHMKOB JMajora,
0OHapY)KHUBaTh Pa3InuUEe U CXOJACTBO MO3UIIHNMA, B KOPPEKTHOH popme popmynupoBaTh
pa3Horiacusi, CBOU BO3PaKEHUS;

MIPEJICTaBIATh PE3ybTaThl PEUICHUS 3aaud, SKCIEPUMEHTA, UCCIEA0BAHUS, MTPOEKTa,
CaMOCTOSITENIbHO BBIOMpPATh (opMaT BBICTYIUICHHSI ¢ Y4ETOM 3ajad Mpe3eHTAlUud U
0COOEHHOCTEH ayIuTOpUU;

MMOHUMATh M HUCHOJb30BaTh MPEUMYILECTBA KOMAHIHOW M MHAMBHIYaIbHOU pPabOTHI
MIPH peIIeHUH y4eOHBIX MaTeMaTHUECKHX 3a/ay;

MIPUHUMATH 11eJIb COBMECTHOM JIeATEIbHOCTH, IUIAHUPOBATh OPraHU3AINI0 COBMECTHON
paboThl, pacmpenensTh BHUABI paboOT, OOTrOBapuBaTHCA, OOCYXKAAaTh MPOLECC U
pe3ynbTaT paboThl, 0000IIaTh MHEHUS HECKOJIBKUX JTFOJICH;

y4acTBOBaTh B TIPYNNOBBIX ¢opMax paboTel (0OCyxIeHus, OOMEH MHEHHUSIMHU,
MO3TOBbI€ HITYPMBbI M APYrHE€), BBINOJIHATH CBOK YacTh pabOThl U KOOPIUHUPOBATH
CBOM JICHCTBUSA C APYrUMU YJIEHAMH KOMAaH/IbI, OLIEHWBATh KaY€CTBO CBOErO BKIJIAJa B
0OIIUIl MPOAYKT MO KPUTEPUIM, CHOPMYTUPOBAHHBIM YIaCTHUKAMHU B3aUMOICHCTBUSI.

PeryisiTuBHbIE YHHBepPCAJIbHbIE YUeOHbIe AelicTBUS
Camoopranmn3anus:

CaMOCTOSITEJIbHO COCTAaBJISITh IUIAH, aJTOPUTM pEUIeHHs 3ajaud (WM €ro 4acTb),
BBIOMpATh CMOCOO perIeHuss ¢ Y4ETOM MMEIOLIUXCS PEecypcoB U  COOCTBEHHBIX
BO3MOXHOCTEHN, apryMEHTUPOBaTh U KOPPEKTHPOBATh BapHUaHThl PELIEHUN C y4ETOM
HOBOH MH(pOpPMAIUH.



CaMOKOHTPOJIb, SMOLMOHAIbHBII HHTEJIEKT:
® BIAJCTHh CIIOCOOAMU CaMOTIPOBEPKH, CAMOKOHTPOJIS MPOIIecca U Pe3yilbTara PEIICHUS
MaTeMaTU4YECKOM 3a0a4H,
® [IPEABHUJAETh TPYAHOCTH, KOTOPHIE MOT'YT BO3HUKHYTH IIPU PELICHUM 3a7a4H, BHOCUTh
KOPPEKTUBBI B JICSITEIILHOCTh HA OCHOBE HOBBIX OOCTOSITEIHCTB, HAWJEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJIHOCTEH;
® OLICHUBATh COOTBETCTBUE PE3YJIbTATA ACATEILHOCTH MOCTABICHHOM LEIU U YCIOBUSM,
OOBSACHATh TPUYHUHBI JIOCTMDKCHUS WM HEAOCTMDKCHUS IIeTH, HAXOJWUTh OIIHOKY,
JaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

NPEAMETHBIE PE3YJIbTATBI

K koHmy oOydyenuss B 7 kJjacce OOydalOIIMICS TMOTYYUT CIEAYIOIIUE TPEIMETHBIC
pe3yabTaThl:

Yucia v BbIYMCICHUS

BbinonHATh, couerass yCTHbIE W NHCbMEHHbIE MPUEMBI, apU(PMETHUECKUE JEHCTBUS C
paloHaIbHBIMU YHCIIAMHU.

Haxonuth 3HaueHHs YHCIOBBIX BBIPRKEHUN, NPUMEHSATh Pa3sHOOOpa3Hble CIOCOOBI U
NpUEMBl BBIYMCICHHUS 3HAYEHUH JPOOHBIX BBIPAKEHUMN, COJEp)KalIMX OOBIKHOBEHHbIE U
NeCSITUYHBIE TPOOH.

[lepexonuTh OT oAHON (POpMBI 3amUCH YMCEN K ApYyroi (mpeoOpa3oBbIBaTh JAECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YAaCTHOCTH B OECKOHEUHYIO
JECATUIHYIO APOOB).

CpaBHMBATH M YNIOPSIOYMBATh PallMOHAIbHBIE YUCIIA.

OKpyrisTh 4yncia.

BBINONMHATE NPUKUAKY M OLIEHKY pe3yJbTaTa BBIYMCICHUH, OLIEHKY 3HAYEHUH YHMCIIOBBIX
BbIpaXKEHUH. BBINOIHATE AEHCTBUS CO CTENEHSIMHU C HaTYpaJIbHBIMU ITOKA3aTEIIAMU.

[IpuMeHATh NPU3HAKHU JEITUMOCTH, Pa3/I0KEHUE Ha MHOKUTEIIH HAaTypaJIbHBIX YUCEIL.

Pemare npakTHKO-OPHEHTUPOBAHHbIE 33/a4yM, CBA3aHHbIE C OTHOIICHHWEM BEJIMYMH,
IIPONOPLHOHAIBHOCTIO BEJIMYMH, IPOLIEHTAMH, MHTEPIIPETUPOBATh PE3yIbTAaThl PELICHUS 3a7a4
C Y4€TOM OTrpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMU PACCMaTPUBAEMbIX OOBEKTOB.

Anredpanyeckue BbIpasKeHUsI

Hcnonp3oBathk anredpanyeckyro TEPMUHOJIOTUIO U CUMBOJIMKY, IPUMEHSATh €€ B Ipolecce
OCBOEHMS y4eOHOTO MaTepuana.

HaxonuTh 3HaueHst OyKBEHHBIX BBIPAKEHUM IPU 33aHHBIX 3HAUCHUSIX IEPEMEHHBIX.

BeinonsaTe npeoOpa3oBaHus 1IEJI0r0 BbIPAKEHUS] B MHOTOWIEH IPUBEIACHUEM I0J00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbINONHATE yMHOXEHME OJHOWIEHAa Ha MHOTOWIEH M MHOIOWIEHa Ha MHOTOWIEH,
IPUMEHATH (POPMYJIIBI KBaJpaTa CyMMBI M KBaJIpaTa pa3HOCTH.

OcymiecTBIATh pa3iokEHUE MHOTOWIEHOB HA MHOMKHUTEIM C IOMOIIBK) BBIHECEHUS 3a
CKOOKH OOIIero MHOKUTENS, TPYNIHUPOBKH claraeMbIX, IpUMeHeHUs: (GopMysl COKpaméHHOTO
YMHOKEHUS.

[IpumeHnsTh npeoOpa3oBaHUS MHOTOWIEHOB [UI pEIIEHUS pa3IUYHBIX 33734 U3
MaTeMaTHKHU, CMEKHBIX IIPEIMETOB, U3 PEAIBHOMN TPAKTUKH.

Hcnonp3oBaTh CBONWCTBA CTEMEHEN C HATYpaJbHBIMH MOKa3aTeIsIMH Ul peoOpa3oBaHuUs
BBIPAXKCHUI.

YpaBHeHHUS U HEPABEHCTBA



Pemate yMHeElHBIE ypaBHEHHSI C OJHOM IMEPEMEHHOM, NMPUMEHSS NpaBUJIa Mepexona OT
HCXOJHOTO YypaBHEHUS K DPABHOCUIBHOMY eMy. IIpoBepsTh, SBISETCS JU YUCIO KOPHEM
YPaBHEHUS.

[TpumensTh rpaduueckre METO bl PH PEIICHUH TMHEWHBIX YPABHEHUN M HX CHCTEM.

[TonOGupath mpuMepsI ap YMCEll, SIBJISIONINXCS PEIICHUEM JTMHEWHOTO YPAaBHEHHS C ABYMS
[IEPEMEHHbBIMH.

CtpouTh B KOOPAMHATHOM IIJIOCKOCTH TpauK JMHEWHOTO YypPaBHEHUS C JBYMs
MIEPEMEHHBIMHU, MOJIB3YsCh T'Pa(UKOM, TPUBOIUTH IPUMEPHI PEIICHUS YPaBHEHUSI.

Pematps cucrembl ABYX JIMHEHHBIX ypaBHEHHUIl C JByMS NE€PEMEHHBIMH, B TOM 4YHCIIE
rpaduuecKu.

CocTaBiaTh M pemiath JUHEHMHOE ypaBHEHHE WM CUCTEMY JIMHEWHBIX YpaBHEHUH IO
YCIIOBUIO 3a/layl, UHTEPHPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33Jayd TOJyYEHHBIN
pe3ynbTar.

LORIN1700

N300paxkaTh Ha KOOPAMHATHOM NPSIMONW TOYKH, COOTBETCTBYIOIIHME 3aJaHHBIM
KOOpJIWHATaM, Jy4Hd, OTpPE3KH, HHTEpBajlbl, 3alUCHIBATh YHCJIOBBIE MPOMEXKYTKH Ha
anreOpanveckoMm si3bIKe.

OtmedaTh B KOOPJMHATHOM TIJIOCKOCTHM TOYKU IO 33JaHHBIM KOOpAWHATaM, CTPOUTH
rpaduku muHeRHbIX QyHKUKN. CTpouTh rpaduk GyHKINHN Y = [X|.

OnuceiBaTh € TNOMOIIBIO (PYHKIUI HM3BECTHBIE 3aBUCHUMOCTH MEXIy BEIMYUHAMHU:
CKOPOCTb, BpeMs, pacCTOSIHME, IIeHa, KOJIMYECTBO, CTOMMOCTb, IPOU3BOIUTEILHOCTb, BpEMS,
00BbEM paboTHI.

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

[Tonnmate rpadudeckuid crocod MpenCcTaBlICHUS W aHadu3a WHQPOpPMAaIUW, WU3BJICKATh U
MHTEPIPETUPOBATh MHGOPMAIINIO U3 TPadUKOB peaTbHBIX MPOIIECCOB U 3aBUCUMOCTEH.

K koHmy oOydyeHuss B 8 kiacce oOydarOmMiiCS TMMOTYYUT CIACAYIOMIHUE TPEIMETHBIC
pe3ynbTaThl:

Yucsia 1 BBIYUCICHUSA

Hcnonp30Barh HavyallbHbIE MPEACTABICHUS O MHOYKECTBE JCHCTBUTEIBHBIX YUCEN IS
CpPaBHEHHUSI, OKPYIJICHHS M BBIYMCICHUH, HM300pakaTh AEHCTBUTENBbHBIE YMCIA TOYKAMU Ha
KOOPJIMHATHOM MPSIMOHA.

[IpumensaTh mNOHATHE apU(PMETHYECKOTo KBAJAPATHOTO KOPHS, HAXOIUTh KBaJpaTHbBIC
KOPHH, UCIIOJIB3YS MPU HEOOXOIUMOCTHU KaJbKYJISATOP, BEIIOIHATH MpeoOpa3oBaHusl BbIPAKEHUH,
CoJIepXkKaluX KBaJpaTHbIE KOPHU, UCIOJIb3Yysl CBOMCTBA KOPHEM.

Hcnonb3oBarh 3amucu OONBIIMX W MalbIX YHMCET C MOMOUIBI0 AECATUYHBIX IpoOei u
creneHel yucna 10.

Anredpanyeckue BbIpasKeHUsI

[IpuMeHSATh MOHSATHE CTENEHH C LeJbIM IOKa3aTelieM, BBIMOJHATh MPeoOpazoBaHuUs
BBIPAKEHUH, COAECPIKAIINX CTENIEHU C LIEJIBIM IT0Ka3aTEIEM.

BhITIONHATE TOXKAECTBEHHBIE MPEOOpPa30BaHUsl PAIMOHANBHBIX BBIPAKEHUH Ha OCHOBE
MpaBWJI JEHCTBUI HaJl MHOTOWIEHAMU U alNreOpandecKuMu JpoOsiMHL.

PacknanpiBath KBapaTHBIA TPEXUIEH HA MHOKUTEIH.

[IpumensaTs mpeoOpa3oBaHUS BBIPOKEHWH s pEHICHHs] Pa3MyYHBIX 3a7ady W3
MAaTEeMAaTHKH, CMEXHBIX TPEIMETOB, U3 peaIbHOMN MPAKTUKHU.

YpaBHeHHUS U HEPABEHCTBA



Pematp nuHelHbIe, KBapaTHbIE YPAaBHEHUS U PALlMOHAJIbHBIE YPAaBHEHUS, CBOJAAIIMECS K
HUM, CUCTEMBI JIBYX YPAaBHEHUH C ABYMS IIEPEMEHHBIMHU.

[IpoBOoaUTHE MPOCTENIINE UCCIEAOBAHUSA YPABHEHUM U CUCTEM YPAaBHEHHUM, B TOM YHCIIE C
IpUMEHEHHEM TIpaUUecKuX TMpeACTaBlIeHUi (yCTaHaBIMBAaTh, MMEET JH YpaBHEHUE WIU
CUCTEMAa YPaBHEHUH pEIlIeHUs], €CJIU UMEET, TO CKOJIBKO, U IpoYee).

[lepexoauTs OT cIOBEeCHOW (OPMYIUMPOBKH 3afadn K e€ anreOpandeckod MOAeTH C
MIOMOIIBIO COCTaBJICHUS YPABHEHMsSI WJIM CHCTEMbl ypaBHEHUH, WHTEPIPETUPOBaThL B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4M MOJIY4EHHbIN pe3ynbTar.

[IpyuMeHSTh CBOMCTBA YUCIIOBBIX HEPABEHCTB ISl CPAaBHEHUS, OLIEHKH, PEIIaTh JIMHEHHbIE
HEpaBEHCTBA C OJHON MEPEMEHHONM U HX CHCTEMbl, JaBaTh I'padUUYECKYH HIUIIOCTPALUIO
MHO>KECTBA PELICHNI HEPAaBEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUUHA

[lonumatb W  UCHONB30BaTh  (PYHKIMOHAJIBHBIE TOHATUS U S3BIK  (TEPMUHBL,
CUMBOJIMYECKHE O0O03HAYCHUS), ONPENENITh 3HauYe€HHWE (PYHKIMU [0 3HAUYCHUIO apTyMEHTa,
OTIPEIeNIATh CBOMCTBA PYHKIMU 1O €€ rpaduKy.

Crpouts rpaduku 3MeMeHTapHbIX PYHKIUN BUJA:

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

K koHmy oOydeHuss B 9 kJacce oOydarOmMICS TMOMYYUT CIACAYIOMHUE TPEIMETHBIC
pe3yIbTaThl:

Yucia u BIYUCTICHUS

CpaBHUBATh U YNOPAIOYNBATE PALIMOHAIBHBIE U UPPALIMOHAIILHBIEC YHCIIA.

BeimonsaTe apudmMernueckue AEHCTBUS C palMOHAJBHBIMU YHMCIAMHU, COYETasi YCTHBIE U
IIMCBMEHHBIC ITPUEMBI, BBITIOJIHATH BBIYNCICHHS C UPPALIMOHATIBbHBIMU YHCIIAMHU.

Haxonuth 3Ha4Y€HUs CTENEHEW ¢ LENIBIMH MOKA3aTENsIMU U KOPHEH, BBIYUCIIATH 3HAYCHHUS
YHCJIOBBIX BBIPAKCHHUM.

OKpyryATh [IEHCTBUTENBHBIE 4YMCIIA, BBINOJIHATH NPUKHUIKY Ppe3yibTaTa BBIYMCIICHUH,
OLICHKY YHCJIOBBIX BBIPAXKCHU.

YpaBHeHUs] M HEPABEHCTBA

Pemarte nuHEHBIE M KBaJpaTHBIC YPAaBHEHUs, YPABHECHMS, CBOISILIMECS K HHM,
npocTeie JpoOHO-pallMOHaIbHbIE YPABHEHHUS.

Pemarp cuctemsl IByX JIMHEHHBIX YPABHEHHMM C JBYMs NEPEMEHHBIMU M CHCTEMBI JIBYX
YPaBHEHUH, B KOTOPBIX OJJHO YPaBHEHUE HE ABJIAETCS JIMHEUHBIM.

Pemate TekcToBble 3ajauM  anreOpandeckUM CIIOCOOOM C IOMOILBIO COCTaBJICHUS
YPaBHEHUS WIM CUCTEMBI IByX YPaBHEHUH C IBYyMs IEPEMEHHBIMM.

[IpoBoauTh NMpoOCTENIINE UCCIEN0OBAHNS YPABHEHUN U CUCTEM YPAaBHEHUM, B TOM UYHCIE C
IpUMEHEHHEeM TIpaUUecKuxX MpeacTaBlIeHUi (ycTaHaBIMBAaTh, HUMEET JM YpaBHEHUE WIU
crcTeMa YpaBHEHUH pelieHus, eClii UMEET, TO CKOJIBKO, U IIpoYee).

Pemate nuHeiiHble HEpaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBA, M300paxkaTb peIICHUE
HEPABEHCTB Ha YMCIOBOW MPSIMOM, 3allUCHIBATH PELIEHUE C IIOMOIIBIO CHMBOJIOB.

Pemarte cucTeMBl JMHEWHBIX HEPAaBEHCTB, CHCTEMBl HEPABEHCTB, BKJIHOYANOIINE
KBaJ[paTHOE HEPAaBEHCTBO, M300pakaTh pEIIEHUE CUCTEMbl HEPABEHCTB Ha YHMCIOBOI MpPsMO,
3alHCHIBATh PELIEHHUE C IOMOIIBI CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA TP PELIEHUH PA3IMUHBIX 3a4a4.

DyHKUUH



Pacnio3naBate yHKIIMHM HU3y4eHHBIX BHIOB. [I0Ka3bpIBaTh CXeMAaTUYECKU PACIIOJIOKEHHIE Ha
KOOPJIMHATHOM IJIOCKOCTH TpadukoB GyHKuui Buna: Y = kx, y = kx + b, y = k/x, y = ax2 + bx +
C,y =x3,y=1X Yy = |x|, B 3aBHCHMOCTH OT 3HaUCHHH KOIPDUIHEHTOB, OMICHBATE CBOACTBA

GbyHKIUH.

Ctpouth M HM300pakaTh CXEMAaTHYECKU TPaPUKH KBAJPATHUHBIX (DYHKIHIA, OMUCHIBATH
CBOMCTBA KBaAPATHYHBIX (DYHKIHN MO UX TpapHKaMm.

Pacno3naBares  kBaspatnyHyro (QyHKOEo 1o  Qopmyine, TPUBOAUTH  MIPUMEPHI
KBaJ[PaTHYHBIX QYHKIUI U3 pealbHOU )KU3HU, PU3UKH, TEOMETPHUH.

YucJi0BbIE MOCJIEA0BATEIbHOCTH H IPOTPECCHH

PacnioznaBath apupMeTHUECKYI0 U T€OMETPUUECKYIO NMPOTPECCUM MPHU Pa3HBIX crocodax
3aJJaHHUs.

BbINONHATE BBIUKCIEHHS] C UCHOJb30BaHHEM (OpMYya N-ro 4wieHa apuPMEeTHYecKOd U
F€OMETPUYECKON MPOTrPECCUI, CYMMBI ITEPBBIX N YICHOB.

N300paxkaTh 4iaeHbl NOCIEI0BATENBHOCTH TOUKAaMH Ha KOOPAUHATHOMN TIOCKOCTH.

Pematp 3amaun, cBsi3aHHBIE C YMCIIOBBIMH IOCIIEIOBATEIBHOCTSIMH, B TOM YHCIE 3a/1a4yH
U3 peasIbHOM JKU3HH (C MCTIOIb30BAaHUEM KaJIbKYIATOPA, HU(PPOBBIX TEXHOJIOTHI).

OPTI'AHM3AIIMS MPOEKTHOM Y YYEBHO-UCCJIEJOBATEJIBCKOM
AEATEJBHOCTHU OBYUYAIOLIIUXCSA

[IpoexTHO-UCCHENOBATENBCKAST ~ JCATENHHOCTH  OTHOCHTCS K OOJacTH  JETCKOU
CaMOCTOSITEIBHOCTH,  OCHOBBIBa€TCSA Ha  MHTEpecax  LIKOJIbHHUKOB, MPHUHOCHUT UM
YIOBJIETBOPEHUE, a 3HAYUT, JMYHOCTHO-OPUEHTHpOBaHa Ha Kaxzaoro pebenka. Ocoloe
3HaYEHUE MPOEKTHO-MCCIIEI0BATENbCKOM NIEATENIBHOCTH B HAaYalbHOM IIKOJE 3aKII0YaeTcs B
TOM, 4TO B €€ MpoIlecce OHU MPUOOPETAIOT COLMANbHYIO MPAKTUKY 3a MpeleiamMH IIKOJIBI,
aIalITUPYIOTCSA K COBPEMEHHBIM YCIIOBUSIM KU3HU.

esb10 NPOEKTHOM AeATEIbHOCTH SABJISCTCH:

o dopmupoBaHNe AKTHUBHOW CaMOCTOSTEIbHON M MHHUIIMATUBHOM MO3MIIMM y4YalIUXCS B
YYEHUHU.

o DopMHpPOBAHNE YHHUBEPCAIBHBIX YUCOHBIX JCHCTBUM.

e Pa3BuTHe NO3HABaTEILHOTO UHTEpPECA YUalIuXCs.

e Peanuzanus NpUHIINUIA CBSI3H 00YUYEHHUS C HKUIHBIO.

TemMaTHKa IPOEKTOB

7 knacc
AJIMKBOTHBIC JIPOOH B HAILICH KU3HU
B Mupe hopmyit cokpanméHHOTO YMHOKCHUS
Bxnanx /lnodanTta B pa3zBuTHe anreOpbl
I'eomerpuueckas anredpa u GopMysIbl COKPAIIEHHOTO YMHOKEHUS
I'paduku Bokpyr Hac
Ecnu 51 Oyy )KUTh B KPEIUT
Hcnonp3oBaHue MPOLIEHTHBIX PACUYETOB B KU3HEEATSILHOCTH COBPEMEHHOTO UeIOBEKa
VYBIIeKaTeNbHBIC CIIOCOOBI YMHOKCHUS YHCEIT
[TpakTHyeckoe MpuMeHeHNe 3HaHUN O (PYHKIHIX
0. I'paduku nrHEHHOM QYHKIIUU ¥ X TPUMEHEHHE TIPU PEIIICHUU TEKCTOBBIX 3a/1a4 Ha

JIBUKCHHE.

RBoo~NooarwNE

8 kiacc



Bcé o panmonanbHbIX ApoOSX

N3Bnedyenune KkBaipaTHBIX KOPHEH 0€3 KalbKyIsITOpa
Wutepecublie (pakThl 0 AEHCTBUTEIBHBIX YUCIAX

HcTopus BOSHUKHOBEHUS aJIreOphl

MaremaTrueckasi 00paboTKa SKCIIEPUMEHTATBHBIX TAaHHBIX
WcTropus nppainoHaabHbIX YKCEN

MareMaTHueCcKie MOIEIH PEabHBIX MPOIIECCOB B MIPHPOJIE M 0OIIIECTBE
MHoxecTBa U Onepalnuy HajJ HUMU

Hepasencrta ¢ napamerpom

0. HecrannaptHbie puEMBI pEeLICHHUS KBAPATHBIX YPaBHEHUN
1. O6parHas mpoONMOPIMOHATEHOCTH B MAaTEMATHUKE U B )KU3HU
12. TTapa6outa, runep0oJia, SJUIHIIC

13. Ilpeacrasienue apoOH B BUJE CYMMBI IpoOei

14. TIpeoOpa3oBanue JBOMHBIX PaIMKAIIOB

15. [IpuOnmxEHHbBIE BBIYUCIIEHUS B )KU3HEHHBIX CUTYAIMSIX

16. CucreMbl ypaBHEHHI B 33/1a9aX IKOHOMUKH

17. Crenensp ¢ 1esbIM MOKa3aTenemM

18. TexcToBBIC 3a/1a4K HAa PAOOTY M MPOU3BOIUTEIIHHOCTb

19. ®pancya Buer u ero Teopema

20. DTOT MPOCTOM, CIIOKHBIN TTapaMeTp

RBPBOwoo~No WD E

9 kmacc
PaBHOCWIIBHBIE TTpEOOpa30BaHMs HEPABEHCTB: TEOPHUS U MPAKTUKA.
Passutue nonstus yucina. [lorsarue o ACHCTBUTENBHBIX YMCIIAX U ACHCTBUSIX HAJ HUMHU.
Pemenne 3agau Ha cMeCH U CIUIaBBI
CnoKHbIE€ TPOILICHTHI
CriocoOblI penieHus: CUCTEM YPaBHEHUM C IBYMs ITIEPEMEHHBIMHU.
CraHmapTHbIC © HECTaHIaPTHBIC METOIbI PEIICHUSI HEPABEHCTB.
CraHmapTHBIC U HECTaHIAPTHBIC METOIbI PEIICHUSI YPABHCHHUIA.
Teopus uncen
Tpeyronpnuk [Tackans
0. Tpeyronpuuk Ditnepa-beprymu
1. YpaBHEHUs BBICIINX CTEIICHEH.
12. YpaBHEHHS ¢ MapaMeTPOM.
13. YpaBHEHHS C IEPEeMEHHOM O] 3HAKOM MOTYJISI.
14. OyHKIMH B OKPYXKAIOLIEM MHUpE

RBPRpowoo~Nok~wNE

BU/bI JEATEJIBHOCTHU OBYYAIOLIIUXCS, HAITIPABJIEHHBIE HA
JOCTUXEHUE PE3YJIBTATA

CucremaTu3upoBaTh U 00OramaTh 3HaHUS 00 OOBIKHOBEHHBIX U JECATUYHBIX APOOSX,
MIPUMEHSTH pa3HOOOpa3HbIe CIIOCOObI M MPUEMBI BHIYMCICHUS 3HAYCHHUM JAPOOHBIX BBIPAXKEHHIA,
COJIepKalIuX OOBIKHOBEHHBIE W JIECATUYHBIE JpOOHM: 3aMEHATh TMpPH HEOOXOAMMOCTH
JECSITUYHYIO IpOOh OOBIKHOBEHHON M OOBIKHOBEHHYIO JECATUYHOM, MPHUBOJIUTH BBIPAKEHUE K
dopme, Hambonee ymoOHON AN BBIUMCICHW, MPeoOpa3OBLIBaTH APOOHBIE BHIPAKEHUS Ha
YMHOKEHUE U JIeJICHHE JCCATUYHBIX ApoOel K NEHCTBUSAM C LENbIMU YHUCIaMH; CPaBHUBATh U
yIopsA0YMBaTh JApoOu, mpeoOpa3oBbIBasi MPH HEOOXOAWMOCTH JIECATHYHBIE JpoOU B
OOBIKHOBEHHBIE, OOBIKHOBEHHBIE B JIECATHYHBIE, B YACTHOCTH B OECKOHEUHYIO JECATUYHYIO
Ipo0Ob; MPUBOJAUTH YHUCIOBBIE M OYKBEHHBIC MPUMEPHI CTETICHH C HATYypalIbHBIM MOKA3aTENIEM,
OOBSICHSISI 3HAYCHHS] OCHOBAHMSI CTENIEHU M MOKA3aTeNsl CTENEHU, HAXOIUTh 3HAYCHHS CTENeHeH
Buga " (a— m00oe palnuoHaIbHOE YHCIO, N — HATYpalIbHOE YHCIIO); PEIlaTh MPAKTHKO-
OpUEHTUPOBAHHBIC 33/1a4l Ha JPOOH, MPOIIEHTHI, MPSIMYIO0 U OOpaTHYIO MPOMOPIUOHATHLHOCTH,



MPOMOPIIMK;  paclo3HaBaTh M OOBSCHATH, ONUPAsICh HA  ONPEACTCHHS,  MIPSIMO
MPONOPIUOHATBHBIE U OOpPaTHO MPOMOPLUOHAIBHBIE 3aBUCUMOCTH MEXIy BEIMYMHAMU,
MIPUBOJUTH IPUMEPBI ITHX 3aBUCUMOCTEN U3 PEAIbHOTO MUPA, U3 JIPYTUX YUeOHBIX MPEIMETOB.

OBnazers anreOpanueckoil TEPMUHOJOTUEH U CHUMBOJIMKOW, MPUMEHSTh €€ B MpoIecce
OCBOCHHUSI y4e€OHOTO0 MaTepuaia; HaXxOIUTh 3HAYCHHS OYKBEHHBIX BBIPOKCHUU IMPHU 33JaHHBIX
3HAUEHUSX OYKB; BBITIOJNHATH BBIYUCICHHS 1O (hOPMYJIaM; BBIMIOJIHATH MPeoOpa3oBaHUs IIEJIOTO
BBIDQKEHUSI B MHOTOWIECH TPUBEACHHEM TOJOOHBIX CJaraéMbiX, pPACKPBITUEM CKOOOK;
BBITIOJIHATH MPeoOpa3oBaHMsl OYKBEHHBIX BBIPAKEHUN C HMCIOJb30BAaHHUEM CBOWCTB CTEIEHHU C
HaTypaJbHbIM MOKa3aTeJIeM; HaXOJIUTh 3HAYCHUS OYKBEHHBIX BBIPAKECHUH;
COZEpKAIIUX CTENEHb C HATypaJbHBIM IIOKA3aTEJIEM; BBIIOJIHATH YMHOXEHHUE OJHOWICHA Ha
MHOTOWIEH U MHOTOYICHA Ha MHOTOWICH, MPUMCHATH (POPMYIbl KBajJpaTa CyMMBI U KBajapaTa
Pa3HOCTH; OCYIIECTBIIATh PA3J0KEHWE MHOTOWIEHOB HAa MHOMKHUTENIM NYTEM BBIHECEHHS 3a
CKOOKM OOIIero MHOXHTENs, TMpUMEHEHHs] (OPMYJIbI Pa3HOCTH KBaApaTroB, (QopMyi
COKpaIIEHHOTO YMHOXEHHUS;, TPUMEHITh NpPeoOpa3oBaHWE€ MHOTOUYWICHOB /Ui pEHIeHUs
pa3NMYHBIX 3a7a4 M3 MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEAJbHOW MPAKTUKH;
3HAKOMUTBCS C UCTOPHUEN Pa3BUTUA MAaTEMATHKH.

Pemate nuHeliHOE ypaBHEHHE C OJHOW MEPEMEHHOM, MPUMEHsS MpaBWiIa Mepexona OT

HCXOJIHOTO ypaBHEHHUsSI K PaBHOCHIBHOMY €My 0oJiee MPOCTOTO BHJIA; MPOBEPSTDH, SBJISETCS TN
KOHKPETHOE YHCIIO KOPHEM YPABHEHHUS;
COCTaBJISITh M pelIaTh YPaBHEHHE WJIM CHUCTEMY YypPaBHEHUM 1O YCIOBHUIO 3aJa4H,
WHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJauM IMOJYYEHHBIM PE3yabTaT; CTPOUTH B
KOOPJAMHATHOM TUIOCKOCTH TpaduK JTWHEWHOTO YPaBHEHHS C ABYMS MEPEMEHHBIMU; TOJIb3YSChH
rpauKoM, TPHUBOJUTH TMPUMEPHI PEIICHHS YPaBHEHUWS, HAXOJUTh PEIICHUE CHCTEMBI IBYX
JIMHEWHBIX YPABHEHU C JBYMS NIEPEMEHHBIMU; COCTABJIATh U PELIATh YPABHEHUE WM CUCTEMY
YPAaBHEHUH IO YCJIOBHUIO 33Ja4d, WHTEPIPETHPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJauu
MOJTy4ECHHBIN pe3yJbTar.

N3obpaxaTh Ha KOOPAWHATHOW TIPSIMOM TOYKH, COOTBETCTBYIOIIHME 3aJIaHHBIM
KOOpJIUHATaM, JIydd OTPE3KH, HHTEPBAJIbI; 3alMCHIBATh UX Ha alre0pandeckoMm si3bIKe; OTMEYaTh
B KOOPJMHATHOM MJIOCKOCTH TOYKU IO 33JaHHBIM KOOPJMHATAM; CTPOUTH IPaQUKU HECIOKHBIX
3aBUCHUMOCTEH, 3aJlaHHBIX (OpMyJaMH, B TOM YHCIIE C MOMOIIbIO HU(POBBIX J1aOOpaTOPHil;
MIPUMEHSTh, U3Y4aTh NMPEUMYILIECTBA, HHTEPIPETUPOBATH IpaduyecKkuil cnocod mnpeacTaBIecHus
U aHaIM3a pa3HooOpa3HO KU3HEHHON HH(pOPMAIMK; OCBAaUBAThH MOHATHE (PYHKIUHU, OBJIAJICBATh
GbYHKIIMOHATBHOM TEPMHUHOJIOTHEH; pacio3HaBaTh JHHEHHYI0 QyHKIMIO0 Y = KX + Db, onuceiBaTh
e€ CBOWCTBA B 3aBHCUMOCTH OT 3HaueHU# kod(duimentoB K u b; crpouts rpaduku nmuHenHON
byakuun, Gyakoun y = [X|.

BoiOupath, OPUMEHATH OLEHUBATH CIOCOOBI CPaBHEHHS YHCEN, BBIUMCICHHIA,
npeoOpa3oBaHUi  BBIPAKEHUH, pELICHHs  ypaBHEHWI;  OCYIIECTBJISATH  CaMOKOHTPOIb
BBIMOJIHAEMBIX JEUCTBUN u
CaMOIIPOBEPKY pe3yabTaTa BBIUMCICHMM, MpeoOpa3oBaHMii, MOCTPOCHHIA; pemiarh 3afadd U3
peanbHON >KU3HU, NPUMEHSTh MATEMAaTUYECKUE 3HAaHUSA MJs pelIeHus 3aJad M3 APYrux
MIPEeIMETOB; pelIaTh TEKCTOBbIE 3a/1a4H, CPAaBHUBATh, BHIOMPATh CIIOCOOBI pElICHUS 3a/1a4H.

@opmMyaHpoBaTh OMNpENeIeHHe KBaApPAaTHOTO KOPHS W3 4YHCIA, apuPMETHUECKOTO
KBaJpaTHOro KOpHA. [IpuMeHsTH omnepanuio W3BJIEUYECHHS KBAAPATHOIO KOPHS W3 YHCIA,
UCIOJIb3YSl TPU HEOOXOIUMOCTH KalbKynaTtop. OlleHWBaTh KBaJpaTHbIE KOPHU IENBIMU
yuclaMd M JecITUYHBIMH JApoOsMu. CpaBHHBATh W YIOPSAOYMBATH pallOHATbHBIE U
WppallMOHAJIbHBIE YHWCIA, 3allMCaHHbIE C TMOMOIIBI KBaJpaTHBIX KopHeH. HMccimenoBaTh
ypaBHeHMe X* = @, HAXOJUTh TOUHblE ¥ NPUOIMKEHHBIE KOpHH Npu &> 0.MccrnenoBaTh cBOiCTBA
KBaJpPAaTHBIX KOpPHEH, MPOBOJAS YHUCIOBBIE IKCIEPUMEHTHI C HMCIHOJB30BaHUEM KaJbKYJIATOpPA
(xommbroTepa).Jloka3piBaTh CBOMCTBA apu(METHUECKHX KBAJPATHBIX KOpPHEH; MPUMEHSATH HX
JUIs TIpeoOpa3oBaHMsl BBIPAKECHUH. BBIMONMHATH MpeoOpa3oBaHMs BBIPAKEHUH, COIEpXKAIIUX
KBaJIpaTHbIE KOPHU. BbIpaxaTh MepeMeHHbIE M3 TEOMETpUYEeCKHMX U (Gu3nueckux (opmy.



BbrucnaTe 3Hau€HUs BBIPAKEHUM, COJEpXKAIIMX KBaJpaTHbIe KOPHHM, MWCIIOJb3Yys IpU
HEOOXOJMMOCTH  KaJbKyJsATOp. Vcrmonb3oBaTh B XOJ€ pEHICHUS 3a1ad  dJIeMEHTapHbIe
MPEJCTaBICHUS, CBA3aHHBIC C MPUOIMKEHHBIMUA 3HAUEHUSIMH BEJTMYMH.

3HaAKOMHUTBCS C HUCTOpUEH pa3BUTHS MaTeMaTHKd. POopMynHpoBaTh OIpPEAEICHUE
CTETIEHH C WeNbIM  ToKaszareneM. [IpeacrtaBisaTh 3amuch OOJBIIMX M MaJbIX YHCEN B
cTa”zapTHoM Bujie. CpaBHUBATh YMCIIa U BEJIMYUHBI, 3alIMCAHHBIE C HUCIIOJIb30BAHUEM CTEIICHU
10. Hcnonp30BaTh 3amMch YUCEN B CTaHIAPTHOM BHUJE JJIS BBIPAXKEHHUS Pa3MEPOB OOBEKTOB,
JUINTEIBHOCTU TPOLIECCOB B  OKpyXkatomem wmupe. DPopMyaupoBarh, 3alUChiBaTh B
CUMBOJIMYECKOH (QopMe U WUIIOCTPUPOBATh INPUMEpPaMH CBOWCTBA CTEHEHU C LEJIbIM
nokasaresneM. [IpuMeHsTh CBOMCTBaA CTENEHU s NpeoOpa3oBaHUs BBIPAXKEHUH, COJEpPMKAIIUX
CTENEHU C MLeJbIM I[0Ka3arejaeM. BbINOMHAT, AeWCTBUS C 4KCIaMM, 3allUCAaHHBIMU B
CTaHJIapTHOM BUJe (YMHOXEHHE, JIeJIEHUE, BO3BE/IEHUE B CTEIICHbD).

Pacnio3naBath kBaipaTHBIN TPEXUJIEH, yCTaHABIMBATh BO3MOKHOCTb €0 Pa3JIOKEHUs HA
MHOXXHUTENH. PackianpiBaTh HAa MHOXUTENIM KBaJpPaTHBIM TPEXUIEH € HEOTPULATEIbHBIM
JUCKPUMHMHAHTOM. 3aluchiBaTh aiaredpanyeckue BblpaxeHus. HaxonuTe o0nacte onpeneneHus
PaIMOHATIBLHOTO BBIPAYKEHUSI.

BbINoNHATE 4MCIOBBIE MOJCTAHOBKM M BBIYMCIATH 3HAYEHHE JIPOOH, B TOM YHUCIE C
MOMOIIBI0 KaNbKy/IsiTopa. POpMyIHMpOBaTh OCHOBHOE CBOWCTBO airedpanveckoi apodu u
MPUMEHATh €ro i mnpeoOpa3oBaHus ApoOel. BuIMoyiHATH nelcTBUS ¢ anreOpanyecKuMu
npoOsimu. [lpumensaTe mnpeoOpa3oBaHMsl ~ BBIpAKEHUW I pEIICHUS 3aaad. Beipaxkarts
nepeMeHHble U3 GopMya (PU3NIECKHX, TEOMETPUUYECKUX, OTTMCHIBAIOLIUX OBITOBBIE CUTYAINH).

Pacrio3naBath KBajpaTHbIE ypaBHEHHUS. 3amuchiBaTh (OpMYTy KOpPHEH KBaJpaTHOIO
YpaBHEHHUS; pellaTh KBaJApaTHbIE YpaBHEHUS — IOJIHbIE U HemojHble. [IpoBoauThk npocreiine
UCCIIEIOBAaHUS KBAJPATHBIX ypaBHECHHMU. Pemars ypaBHEHHs, CBOISINMECS K KBaIpPaTHBIM, C
MOMOIIIBI0 TIpeoOpa3oBaHMii M 3aMeHON mepeMeHHou. HabOmiomaTe W aHAIM3UPOBATH CBS3b
MEXJy KOpPHSAMM M KOX(P(QUUIMEHTaAMHM KBaJApaTHOro ypaBHeHHs. PopMynupoBaTh TEOpeMy
Buera, a Taxoke 00paTHYIO T€OpeMy, IPUMEHATh 3TH TEOPEMBI JUIsl pEILICHHs 3a/1ay.

Pemate TekcTOBBIE 3agauM aureOpandeckuM CHOCOOOM: MEPEXOAUTh OT CIOBECHOM
(GOpMYIUPOBKHM YCIOBUS 337auM K aareOpandeckoil MoJeNu MyTEM COCTABICHHS YpaBHEHMUS,
pelaTh COCTaBJIEHHOE YPaBHEHUE; MHTEPIIPETUPOBATH PE3YJIbTAT.

3HAaKOMUTBCS C UCTOPUEN Pa3BUTUS AJIreOpBbI.

Pacnio3HaBare JnuHelHblEe ypaBHEHHs ¢ JAByMsI IepeMeHHbIMU. CTpouTh TpauKu
JMHEWHBIX YpaBHEHUH, B TOM YHCIIE MCNOJIb3Ys LU(ppOBbIe pecypchl. Pasnnyare napasienbHble
U IIEPECEKAIOLINECS IPSIMBbIE 110 UX YpaBHEHUAM. Pemats cucTeMbl IBYX JINHEHHBIX YPaBHEHUH C
IBYMsl IIEPEMEHHBIMU IIOJCTAHOBKOM M CIOXEHUEM. Pemars mpocTeiine CUCTEMBI, B KOTOPBIX
OJIHO M3 YpaBHEHUH He sBIseTCs JMHEHHBbIM. [IpuBOIUTH TrpaduuecKyr0 MHTEpPIIpETALUI0
pELIEeHNs YPaBHEHUS C IBYMS IIEPEMEHHBIMHU U CUCTEM YPABHEHUM C JBYMs IEPEMEHHBIMHU.

Pemiate TekcTOBBIE 3aaud AITreOpanvyecKuM CIocoO0oM.

@opMynMpoOBaTh  CBOMCTBA YHUCIIOBBIX HEPABEHCTB, WUIIOCTPUpPOBaTb HX Ha
KOOpAMHATHOM NMpPsIMOM, OKa3blBaTh airedpanyecku. [IpuMeHsATh cBOCTBa HEpaBEHCTB B XOJ€
pewienus 3aaad. Pemars guHeliHble HEpPAaBEHCTBA ¢ OJHOM NepeMeHHOMN, N300paXxaTh pelieHue
HEpaBEHCTBA Ha YMCJIOBOW MNpsMON. Pemate cUCTeMbl JIMHEHHBIX HEPAaBEHCTB, M300pa)xaTb
pELIEHNE CUCTEMBI HEPABEHCTB HA YNCIOBOM MPAMO.

Hcnonb3oBaTh (hyHKIMOHATIBHYIO TEPMUHOJOTHIO U CUMBOJIMKY. BBIUMCIIATE 3HaueHUs
¢byHkuui, 3amaHHBIX (QopMynamu (P HEOOXOJMMOCTH HCIHOJIB30BaTh  KAJIbKYIATOP);
COCTaBJIATh TaOMUIIBI 3HaYeHUH (pyHKIMU. CTpouTh MO ToukaM rpaduku GyHkuuid. OnuceiBaTh
cBoiicTBa (yHKIMH Ha OCHOBe €€ Trpaduueckoro mnpezacraBieHus. lcnonb3oBaTh
(GYHKIMOHATBHYIO TEPMHHOJIOTHIO W CUMBONUKY. MccnemoBaTh mpuMepsl TrpaduKoB,
OTpaXkaroIUX PeaJbHbIE MPOLECCH U sBJIECHUA. [I[pUBOANTE MpUMEPHI MTPOLIECCOB U SBJIECHUH C
3alaHHBIMM  CBOMcTBaMM. lCHoOnp30BaTh KOMIIBIOTEPHBIE NIPOrpaMMBbl  JJIsi  IOCTPOEHUs
rpa¢puKoB QYHKIMH M H3ydyeHHs MX CBOHCTB. HaxoauTe ¢ momormipbio rpaduka (yHKIUU



3HaQ4YCHHWE OJHOM M3 pacCMATPUBACMBIX BEJIWYMH I10 3HAYCHHUIO IPYrod. B HECI0XKHBIX Cilydasx
BbIpaXXaTh (OPMYJOH 3aBUCUMOCTh MEXKIYy BenuunHamH. ONHCHIBaTH XapakTep H3MEHEHUs
OJIHOM BEIMYMHBI B 3aBUCUMOCTH OT HM3MEHEHHus Apyrou. Pacros3HaBaTh BHUABI M3y4aeMbIX
¢byaknmii. [Toka3piBaTh CXEMATHYECKH IOJOXKEHHE Ha KOOPIWHATHON IUIOCKOCTH TIpaduKoB
dynxmumii Buga: y = X2, y = X3y =x, y = |x].

Hcnonw3oBarh  (GyHKIMOHATBHO-TpaQUUECKHEe TPEACTABICHUS ISl pEIIeHUS U
UCCIIEIOBAaHUSl YpaBHEHMM M cucrteM ypaBHeHuH. Ilpumenars unudpoBble pecypehl s
MIOCTPOEHUS rpa@UKOB PyHKUUN. BbIOMpaTh, NpUMEHATH OLIEHUBATh CLIOCOOBI CPAaBHEHUS YHCEN,
BBIUMCICHUHN, MpeoOpa3oBaHUN  BBIpAXKEHWM,  pemeHuss  ypaBHeHHM.  OcCyLIeCTBISTDH
CaMOKOHTpPOJIb  BBIIOJIHAEMBIX JICUCTBUM M CaMOIIPOBEPKY pPE3yJIbTaTa  BBIYMCIICHUM,
npeoOpa3oBaHmii, MMOCTPOCHWHA. Pemars 3amaun W3  peagbHOW JKU3HH, IMPUMEHSTH
MaTeMaTUYECKUE 3HAHMS JJI pELICHUS 3a/1a4 U3 APYTUX IPeIMETOB. Pemars TeKCTOBBIE 3a1a4H,
CpaBHMBAaTh, BIOMPATh CIIOCOOBI pEICHUS 3a/1a4H.

PasBuBaTh npencTaBiaeHus O YUCIAx: OT MHOKECTBA HATYPAJIbHBIX YMCEN JO MHOXKECTBA
JNEHUCTBUTEIIBHBIX YNCET.

O3HaKOMUTBCS C BO3MOXHOCTBIO TPEACTABICHUS JAEWCTBUTEIBHOIO YHCIA Kak
OECKOHEYHOM NeCATUYHON IpoOU, MPUMEHSTH JAECATUYHbIE MPHUOIMKEHUS palMOHAIbHBIX U
MPPALMOHAIBHBIX YUCE.

N300paxkaTh neiCTBUTENbHBIE YHCIa TOUKAMH KOOPJIMHATHON TIPSIMOM.

3anuceIBaTh, CPABHUBATH U YIIOPSAA0YNBATH JEUCTBUTEIBHBIC YUCIIA.

BoinonHATh, coderas yCTHbIE M NMHUCbMEHHbIE NMPUEMBI, apu(pMETHUYECKHE NEHCTBUS C
palMOHAIBHBIMM YHMCIIAMH; HAXOJUTh 3HAUYECHMS CTENEHEH C LEJIBIMU MOKA3aTeIsIMU U KOPHEW;
BBIYUCIIATh 3HAYEHUS YUCIIOBBIX BBIPAKEHUM.

[lonmyunTe mnpeacraBieHUE O 3HAYMMOCTH JACUCTBUTEIBHBIX YHCEI B IPAKTUYECKOU
JESITEIbHOCTH YEJIOBEKA.

AHanu3upoBaTh U JeaTh BBIBOJBI O TOYHOCTH NPHUOIMKEHUS JEHCTBUTEIBHOIO YUCIIa
IIPY PELICHNN 3a]ad.

OKpyryATh AECHCTBUTEIBHBIE YHWCIA, BBINOJHATH NPUKUAIKY DPE3yIbTaTa BBIYHUCICHHN,
OIICHKY 3HAYEHUM YHCIIOBBIX BHIPAKECHUIA.

3HAKOMMTBCA ¢ UICTOPUEH Pa3BUTUS MAaTEMAaTHKH.

OcBauBartp, 3alIOMUHATh U NPUMEHATh Ipaduiyeckue METObl NPU PEelIEHUH ypaBHEHUH,
HEPABEHCTB U UX CHCTEM.

Pacrnio3HaBarts 1emnble 1 JpoOHbIE ypaBHEHUS.

Pemars JMHEHHBIE W KBaApaTHBIE YPABHEHMS, YPABHECHMs, CBOJAINMECS K HHM,
npocTeiie JpoOHO-pallMOHAIbHbIE YPABHEHMSL.

[Ipemiarate BO3MOXHBIE CIIOCOOBI peLIEHHs] TEKCTOBBIX 3a1a4, 00CyX/JaTh UX U pelaThb
TEKCTOBBIE 3a/1a41 PA3HBIMH CHOCOOAMH.

OcBauBaTh M NPUMEHATb NPUEMBI PEUICHHsSI CUCTEMBl ABYX JIMHEHHBIX YPAaBHEHHH C
JBYMsI IIEPEMEHHBIMU U CUCTEMBI JIBYX ypaBHEHHUH, B KOTOPBIX OJHO YPABHEHHME HE SIBISCTCS
JINHEMHBIM.

Hcnonb3oBate  (GyHKIMOHAIbHO-Tpauyeckue NpPEACTaBICHUS s pelleHus U
UCCIIEIOBAaHUS YPABHEHUM U CUCTEM.

AHanmu3upoBaTh TEKCTHI 33j1ay, pellaTh UX aaredpandyeckuM CrocoOOM: MEepexXoIuTh OT
CJIOBECHOM (POpMYIMPOBKM YCIOBMS 3a7ayd K anreOpandyeckoil Mojenu MyTéM COCTaBJIECHHUS
CHUCTEMBl YPaBHEHHM; pelarb COCTABICHHYIO CHUCTEMY YPAaBHEHMH; HWHTEPIPETHPOBATH
pe3ynbTar.

Uurars, 3anucbiBaTh, IIOHMMAaTb, WHTEPIPETUPOBATh HEPABEHCTBA; MCIIOJIb30BATh
CUMBOJIMKY U TEPMHUHOJIOTHUIO.

BrinonHaTe npeobpa3zoBaHus HEPABEHCTB, UCIOIB30BATH JJIS TPpeoOpa3oBaHus CBOMCTBA
YHUCJIOBBIX HEPABEHCTB.

PacriozHaBath TMHENHBIE U KBaIpaTHHIE HEPABEHCTBA.



Pematp nuHeliHble HEpaBEHCTBA, CUCTEMBI JINHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB,
BKJTIOYAIOIIUX KBAJPAaTHOE HEPABEHCTBO, U PELIATh UX; OOCYXaTh MOJyYCHHbIE PEIICHUS.

N300paxkaTs peleHne HEpPaBeHCTBA W CUCTEMbl HEPABEHCTB HA YHCIIOBOW MPSMOM,
3aMMChIBAaTh PELIEHUE C TOMOLILIO CUMBOJIOB.

Pemate kBagpaTHBIC HEPABEHCTBA, UCHOJB3Ys TpapUUECKUe MPEICTABICHHS.

OcBauBaTh U NPUMEHATH HEPABEHCTBA MPU PELICHUM Pa3IMYHBIX 3ajady, B TOM YHUCIIE
[IPaKTUKO-OPUEHTUPOBAHHBIX.

PacnioznaBath BUbl M3ydaeMbIX (QYHKIUH; WILTIOCTPUPOBATH CXEMAaTUUYECKH, OOBSICHSTD
pacnoJio’KeHue Ha KOOPAMHATHON TUNIOCKOCTH rpaduKoB PyHKIUN BUJA:
y=kx,y=kx+b, y=kix ,y=ax’, y=ax}, y=VXx X, Y =| X | B 3aBHCUMOCTH OT 3HAUEHHil
KOX(QHIIMEHTOB; OMMUCHIBATH UX CBOWCTBA.

PacrioznaBath kBajpaTuyHyro QpyHKIHIO 110 opMyIe.

[IpuBouTE MpUMEpPHl KBAJIPATUYHBIX 3aBUCUMOCTEM W3 peanbHOW XKU3HU, (U3HKH,
FEOMETPHH.

BEISBIATE B 0606maTh 0cO6eHHOCTH rpadyka KBaApaTHIHON yHKIMH ¥ = ax? + bX + C.

Crpoutps u u300pakaTh CXEMaTHYECKU IpaUKH KBaJApaTHUUHBIX (YHKIMH, 3aJaHHBIX
dopmymamu Buna y = ax?, y = ax?+ @, y = a(X + p)?, y = ax? + bx + C.

AHanM3MpoBaTh U MPUMEHSTHh CBOWCTBA M3YYEHHBIX (DYHKIUHN U1 UX HOCTPOEHHUS, B TOM
YHClie C TOMOILBIO IIU(PPOBBIX PECYPCOB.

OcBauBatrh U NPUMEHATh UHJEKCHbIE 0003HAUEHUS, CTPOUTH PEUYEBbI€ BHICKA3BIBAHUS C
HCIO0JIb30BAHNEM TEPMUHOJIOTUH, CBA3AHHOM C MOHSITHEM IOCJIEI0BATENIbHOCTH.

AnanuzupoBath (OpMyly n-TO Wi€Ha TOCIeI0BAaTeIbHOCTH WM PEKyPPEHTHYIO
(dbopMyIy U BBIYHCIIATH WIECHBI IOCIEI0BATENIbHOCTEN, 3aJaHHBIX ATUMH (GOPMYIaMH.

VYcTranaBnuBaTh 3aKOHOMEPHOCTh B IIOCTPOEHHUM IOCIEAOBATEIBHOCTH, €CJIH BBIITACAHBI
IIEPBBIE HECKOJIBKO €€ YJICHOB.

Pacnio3HaBate apudmMeTHuecKkyto U reOMeTpUYECKyI0 MIPOrPECCHH MPU pa3HbIX CIOcodax
3a/1aHusl.

Pemate 3amaum ¢ ucnosnb3oBaHueM (opMyn nN-ro 4jgeHa apupMETHYECKOH u
reOMETPUUYECKON IPOrpeCCrid, CYMMbI MEPBBIX N WICHOB.

N3006pakaTh 4ieHbl OCIE10BATEILHOCTH TOUKAMH Ha KOOPANHATHOM MJIOCKOCTH.

PaccmaTtpuBaTh puMeEphI IPOLECCOB U SBJICHUHN U3 PEATbHON KU3HU, WIIOCTPUPYIOIIIE
U3MEHEHHE B apU(PMETHUYECKON NpOrpecCud, B TEOMETPUYECKON Nporpeccuu; H300paxarb
COOTBETCTBYIOLINE 3aBUCUMOCTH IpapUUECKH.

Pematp 3anaum, cBsi3aHHBIE C YUCIOBBIMU IIOCIEN0BATEIBHOCTMY, B TOM YHUCIIE 3a4a4U
U3 peaJbHOM JKU3HU C MCIOJIB30BAaHUEM IM(PPOBBIX TEXHOJOTUHM (3JIEKTPOHHBIX TaOJIMII,
rpaduyecKoro KaiabKyasaTopa U T.IL.).

Pemate 3a71aun Ha CIOXKHBIE MPOLIEHTHI, B TOM YUCIIE 3aJla4ud U3 PeaJlbHOM MPAKTUKHU (C
UCIOJIb30BAHUEM KAJIBKYJISATOPA).

OnepupoBaTh NOHATUAMH: MHOXKECTBO, IIOJIMHOKECTBO, OIIEPALIUU HaJl MHO>KECTBAMH;
HCIOJIb30BaTh TpapuuecKoe NPeACTaBICHUE MHOXKECTB JJIsl OUCAHUS PEAJIbHBIX MPOLIECCOB U
SIBJICHUM, TIPU PEIICHUH 3a]1a4 U3 APYruX y4eOHBIX IIPEIMETOB.

AXTyanm3upoBaTh TEPMUHOJIOTUIO U OCHOBHBIE IEMCTBUS, CBSI3aHHBIE C UNCITAMMU:
HaTypaJIbHOE YHCJIO0, IPOCTOE U COCTABHOE UUCIIA, AETUMOCTb HaTypaJIbHbIX YUCEIl, IPU3HAKU
JETMMOCTH, LIEJIO€ YKCII0, MOJYJb YHcia, OOBIKHOBEHHAs U AECATHYHAsS APOOH, CTaHIapTHBIN
BUJ] YUCIIa, apupMeTHUeCKUil KBaJpaTHbII KOPEHb.

CUCTEMA OLIEHKHA JOCTHKEHUH OBYYAIOIIUXCHA
JUist OLIEHKH IOCTUKEHUH yJaIuxcsi IPUMEHSeTCsl MATHOAUIbHAS CUCTEMA OLICHUBAHMSL.

1. OneHka NMCbMEHHBIX H KOHTPOJILHBIX PadoT.



Ommemxa «5 cmasumcs, ecau:
1) pabGoTa BBITIOJIHEHA TIOJTHOCTHIO;
2) B JIOTUYECKUX PACCYKICHUAX U 0O0CHOBAHHH PELICHHUSI HET MPOOEIOB U OMHUOOK;
3) B pelieHu HeT MaTeMaTUYeCKUX OMMUOOK (BO3MOXKHA OJJHA HETOYHOCTh, OMMCKA, KOTOpasi He
SBIISICTCS CIIECTBHEM HE3HAHMS WIIM HETIOHMMAaHUs y4eOHOTO MaTepHuana).
Ommemxka «4» cmasumcs, ecau:
1) paboTa BBINIOJIHEHA MOJHOCTHIO, HO OOOCHOBaHMS IIAroB PEIICHUS HEJOCTATOYHBI (€CIU
yMEHHE 000CHOBBIBATh PACCYKJIEHUS HE SIBJSUIOCH CIIELIUATIbHBIM 0OBEKTOM IMPOBEPKH);
2)omylieHbl 0JHa OMMOKAa WM €CTh JBa — TPU HEI0UYETa B BBIKJIAJKAX, PUCYHKAX, YEpTEKax
Wi TpaduKax (eCim 3TH BUIBI padOT HE SBIUTUCH CIICIIHATBHBIM 00BbEKTOM MTPOBEPKH).
Ommemxa «3» cmagumcsl, eciu:
1) nomymieno Gosee OIHOM OMIKMOKHM MK OOJiee IBYX — TPEX HEIOYETOB B BBIKJIAJIKAX, YepTekKax
M rpadukax, Ho oOydarouuiics o01anaeT 00s3aTeIbHBIMU YMEHUSMU IO MTPOBEPSEMOI TEME.
Ommemxka «2» cmasumcsi, eciu:
1) nomymieHbl CyLIECTBEHHbIE OIIMOKM, IOKa3aBllMe, 4YTO oOyyaromuiics He oO0nagaer
00s3aTebHBIMY YMEHUSAMH T10 JIaHHOM TeMe B TIOJTHOM Mepe.
Ommemxa «1» cmasumcs, ecau:
1)paboTa moka3zana MoJHO€ OTCYTCTBHE y OOydarouierocsi o0s3aTeNbHbIX 3HaHUNH U yMEHUH MO
MIPOBEPSIEMOI TeMe WM 3HaYUTeNbHasl YacTh paOOThI BHIMOJIHEHA HE CAMOCTOSITENIBHO.

YdauTenp MOKET IOBBICUTH OTMETKY 3a OpPUTHHAIBHBIA OTBET Ha BOMPOC WU
OpUTHHAJILHOE pEeIlIeHHEe 3a7jaud, KOTOpbI€ CBUAETEIbCTBYIOT O BBICOKOM MaTeMaTHYECKOM
Pa3BUTHUH 00YYArOIIETOCs; 3a pelieHne 0ojiee CIOXKHOM 3a7a4yu WUJIM OTBET Ha 00Jiee CIIOKHBIN
BOIPOC, MpeJIOKEeHHbIE 00ydarouiemMycs JOMOTHUTEIBHO MOCIE BBITOJHEHUS UM KaKuX-JIHOO
JPYTrUX 3aJaHui.

2.01eHKA YCTHBIX OTBETOB 00YYAKOIIMXCH 10 reoMeTpUuM
Omeem oyenugaemcs Ommemrou «5», eciu yueHux:

1) TIOJTHO PAcKpBUI COJIEpIKaHWE Marepuana B 00beMe, IPEAYCMOTPEHHOM MPOTPaMMON U
Y4eOHUKOM;

2) W3JIOKWJI MarTepuai TPAaMOTHBIM  SI3BIKOM, TOYHO HCIIONB3ysS MaTeMaTHUECKYFO
TEPMUHOJIOTHIO ¥ CUMBOJIMKY, B ONIPECICHHOMN JIOTHUECKOM MOCIIeI0BATEIBHOCTH;

3) MIPABHIILHO BBITIOJHWII PUCYHKH, YEPTEXKH, TPAPHUKH, COTYTCTBYIOIINE OTBETY;

4) MoKa3aJl yMEHUE HJUTIOCTPUPOBATH TEOPUIO KOHKPETHBIMU NMPUMEPAMH, IPUMEHSTH €€ B
HOBOM CHTYaIlU¥ TPHU BBITIOJTHCHUH MPAKTHYECKOTO 3a/IaHHS,

5) MPOJCMOHCTPUPOBATl 3HAHWE TEOPUU paHEC W3YYCHHBIX COIYTCTBYIOIIUX TEM,

c(OpPMUPOBAHHOCTh M YCTOWYMBOCTH UCHOJIB3YEMbIX IIPU OTBETE YMEHUIN U HABBIKOB;
6)0oTBEYAN CAaMOCTOSITENIbHO, 0€3 HABOIAINX BOIIPOCOB YUUTEIS;

7)BO3MOKHBI OfJHA — JIB€ HETOYHOCTH MpPU OCBELICHHE BTOPOCTENEHHBIX BOIMPOCOB WIH B
BBIKJIa/IKaX, KOTOPbIC YUCHHK JIETKO UCIIPABUII IIOCIIE 3aMEeUaHuUs yIUTEs.

Omeem oyenusaemcst Ommemxou «4»,
eciiu y0osiemeopsien 8 0CHOBHOM MpedOBAHUAM HA OYEHKY «3%», HO NpuU dMOM UMeem 0OUH U3
He0oCmamKkos:
1) B M3JI0OKEHUM JIOMYIIEHbl HEOOMbIINE MPOoOeNbl, HEe MCKA3UBIIEe MaTeMaTUYeCKOe
COJIepKaHuEe OTBETA;
2) JOMYIIEHbl OJMH — JBa HEJOYEeTa IMPU OCBEIIEHWU OCHOBHOTO COJIEP)KaHHS OTBETA,
WCIIPABIICHHBIE TIOCIIE 3aMEYaHUs] YUUTEIIS;
3) JIOTYIIEHbI OIMOKa WU OoJiee OBYX HEJOYETOB TMPH OCBEIIEHUU BTOPOCTETICHHBIX
BOIIPOCOB MJIM B BBIKJIAJIKAX, JIETKO UCIPABIICHHBIE MOCIIE 3aMEUaHUs] YUUTETIS.

Ommemxka «3» cmasumcs 8 Cﬂedyiowux caydasix.



1) HETIOJIHO PACKpPBITO COAEpIKaHUEe MaTepualia (ColepaHue U3JI0KEeHO (parmMeHTapHO, HE
BCerja MocjeoBaTeIbHO), HO TIOKAa3aHO O0IIee MOHMMAaHUE BOIPOCa M MPOJEMOHCTPHPOBAHBI
YMEHHsI, TOCTaTOYHBIE sl YCBOEHHUSI IPOrPAMMHOI0 MaTepuaa;

2) UMEIINCh 3aTPYJHEHUS WM JONYIIEHBl OIIMOKH B OIPEACICHUH MaTeMaTHYeCKOn
TEPMHUHOJIOTMM, YEPTE)KaxX, BBIKIAJIKAX, HCIPABIECHHBIE TIIOCIE HECKOJBKUX HAaBOJSIINX
BOIIPOCOB YUUTEJNS;

3) YUEHUK HE CIPABUJICS C NMPUMEHEHUEM TEOpUU B HOBOH CUTYyalluu IPH BbIIOJHEHUU
MPAKTUYECKOTO 33/IaHUs, HO BBITIOJIHHII 3aJIaHHsI 0053aTEIILHOTO YPOBHS CJIOXHOCTH O JIaHHOU
TEME;

4) IpU JOCTATOYHOM 3HAHMM TEOPETUYECKOrO0 Marepuaja BbISBIEHA HEIO0CTATOYHAs
c(OPMHPOBAHHOCTH OCHOBHBIX YMEHHI U HABBIKOB.

Ommemxa «2» cmasumcs 8 cledViowux Cayuasx:

1) HE PacKpBITO OCHOBHOE COJIEpKaHUE yIEOHOTO MaTepHaa;

2) 00Hapy)KeHO HE3HAHHWE YYEHHKOM OoJblllell WiIM Hambojee BakKHOM 4YacTH y4eOHOTO
MaTepuana;

3) JIOTIYILIEHbl OMMOKM B ONPENECICHUU MOHATHUN, NMPU HMCHOJIb30BAaHUM MaTEMaTHYECKON

TEPMHUHYOJIOTHH, B PUCYHKaX, YEPTCIKAX HUIIN rpa(bHKax, B BBIKJIaJIKAaX, KOTOPBIC HE UCITPABJICHBI
IMOCJIC HCCKOJIBKUX HABOAAIINX BOIIPOCOB YUUTCIIA.

Ommemxa «1» cmasumcs, ecau:
1) YYCHHK 0OHAPYKIJI TOJTHOE HE3HAHNWE U HETIOHUMaHUE N3y4aeMoTo yueOHOTO MaTepuana
WJT HE CMOT OTBETUTH HU HA OJIMH W3 MOCTABJICHHBIX BOIPOCOB 10 U3YYEHHOMY MaTepHuay.

HToroBasi oueHka 3HaHUI, YMEHHI U HABBIKOB
1. 3a yueOHyI0 yeTBEpPTh W 3a T'OJl 3HAHUS, YMEHUS W HaBBIKU YUAIIUXCS 10 MAaTEMaTUKE
OILIEHUBAIOTCS OTHUM OaJIJIOM.
2. OcHOBaHUEM JTsI BBICTABJICHUSI UTOTOBOM OIIEHKU 3HAHUH CIIY)KaT pe3ybTaThl HAOIIOICHU
YUHTEIIS 32 TOBCEAHEBHOM PabOTOM YUEHHKOB, YCTHOTO OMPOCA, TEKYIINX U UTOTOBBIX
KOHTPOJIBHBIX pa0oT. OHAKO MOCIEAHUM IPHUIACTCs HauOOoIbIlIee 3HAaUCHHE.
3. Ilpu BBICTABIICHUHM WUTOTOBOW OIIEHKH YYHMTHIBACTCS KAaK YPOBEHb TEOPETHUYCCKUX 3HAHUU
YYEHHKA, TaK U OBJIQJCHHE UM NPAKTUYCCKUMH YMEHHSAMHU M HaBblkamMu. OJIHAKO yYEHUKY HE
MOJKET OBITH BBICTABJICHA IMOJIOKUTEIbHAsA HMTOroBas OLIEHKA II0 MaTeMaTHKe, €CJId BCe WU
OOJIBITMHCTBO €r0 TEKYIIHX OOYyYarolnuX M KOHTPOJBHBIX pabOT, a TakkKe HTOroBas
KOHTpOJIbHasE paboTa OIICHEHBbI KaK HEYAOBJIECTBOPUTEIbHBIC, XOTS €ro YCTHBIC OTBETHI
OLIEHUBAJIMChH MOJIOKHUTEIBHO.

Ouenka nMpoeKTHOH padoThI.

OTMmeTKa «5»

1. HpaBI/IJ'ILHO IOHATHI LICJIb, 3aa4YU BbBITIOJIHCHUS ITPOCKTA.

2. CO6J'IIOI[CHa TCXHOJIOT U UCITIOJIHCHUA ITPOCKTA.

3. HpOHBJ’IeHLI TBOPUYCCTBO, MHULIUATHUBA.

4, Hpeﬂ’bHBHeHHHﬁ MPOAYKT ACATCIBHOCTU OTIMYACTCS BBICOKHMM KAa4YC€CTBOM HCIIOJIHCHUS,

COOTBETCTBYET 3asiBJIEHHOMN TEME.

OTtmeTKka «4»

1. IIpaBUIBbHO MOHSATHI 11€J1b, 33/Ja4H BBITIOJHEHUS TPOEKTA.

2. Colnro/ieHa TEXHOJOTUSl MCIIOJHEHUS MPOEKTa, HO JOMYIICHbl HE3HAUUTEIbHBIC OIIHOKH,
HETOYHOCTU B O(POPMIICHHUHU.

3. IIposBIIEHO TBOPUYECTBO.

4. TlpenbsBIEHHBIA NPOAYKT NEATEIBHOCTH OTIMYAETCS BBICOKMM KAadeCTBOM HCIOJIHEHUS,
COOTBETCTBYET 3asIBJIEHHOMN TEME.

OtmeTKka «3»



1. IIpaBUIIbHO TIOHSTHI 11€J1b, 33/]a4H BBITIOJHEHHUS TPOEKTA.
2. JlomyteHbl HAPYIICHUS B TEXHOJIOTUU UCTIOTHEHHSI POCKTA, €ro 0POPMIICHHUN.

3. He MMpOosABJICHA CAMOCTOATCIIBHOCTL B UCITIOJIHCHUHA IIPOCKTA.

OTMeTKka «2»
1. ITpoeKT He BHIMOIHECH UM HE 3aBEPIIICH.
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