Pabouasi nporpamma no ajareope s /—9-x KJaccoB

IHosicHUTEABbHAA 3aIIMCKA

PaGouas mporpamma yueOHOTO Kypca «Anredpa» Ha ypoBEHb OCHOBHOTO OOIIETO
oOpaszoBanus 1y o0yqaronuxcs 7—9-x knmaccoB MBOY «Cpennsis obieoOpa3oBarenbHas
mikosa Ne 12y pazpaboraHa B COOTBETCTBUHU C TPEOOBAHUSIMU:

e  @epepanpHoro 3akoHa ot 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoit
Denepaununy;

e mpukaza Munnpocsemenus ot 31.05.2021 Ne 287 «O06 yTBepKaeHUN
(benepaabHOro TOCYAapCTBEHHOTO0 00pPa30BaTEIbHOTO CTaHIapTa OCHOBHOTO
o01rero oOpa3oBaHUsY,

e mnpukaza MunmnpocemeHus ot 18.05.2023 Ne 370 «O06 yTBepkaeHuu ¢eaeparbHOR
00pa3oBaTeNLHOM MPOrpaMMbl OCHOBHOT'O O0IIIETO 00pa30BaHUs»,

e mnpukaza MunmnpocsemieHus ot 22.03.2021 Ne 115 «O6 yreepxkaenuu [lopsaka
OpraHM3alUH U OCYIIECTBICHUS 00pa30BaTEIBHOM NEITEIEHOCTH IO OCHOBHBIM
0011e00pa3oBaTebHBIM ITPOrpaMMaM — 00pa30BaTEIbHBIM IIPOrpaMMam
HavyaJIbHOTO 00IIEro, OCHOBHOTO OOIIIEro U CpeTHEero 00I1Iero 00pa3oBaHusy,

o CII 2.4.3648-20 «CanuTapHO-3MHIEMHOJIOTUIECKHE TPEOOBAHUS K OpraHU3aIHIM
BOCIIUTAHUS U O0YYEHHS, OT/bIXa U 03[JOPOBJICHHS ACTEH U MOJIOJCIKIY,
YTBEPKJICHHBIX TOCTAHOBJICHHUEM IIIABHOTO caHUuTapHOro Bpaya ot 28.09.2020 Ne
28;

o CanlluH 1.2.3685-21 «I'urnennueckne HOPMaTHUBBI U TPEOOBaHUS K 00ECTICUCHHIO
Oe3omacHocTH U (1K) OE3BPETHOCTH IS YeTIOBeKa (hpakKTOPOB CPEIbl OOMTaHUS,
YTBEPKJIEHHBIX TOCTAHOBJICHNUEM IIIABHOTO caHUTapHOro Bpaya ot 28.01.2021 Ne
2;

e KOHIENIIMU PAa3BUTHUSI MATEMAaTHUECKOTO 00pa30BaHusl, YTBEP)KICHHON
pacniopsbkenueM [IpasurensctBa ot 24.12.2013 Ne 2506-p;

e y4eOHOTO IIaHa OCHOBHOT'O 00111ero 00pa3oBaHus, yTBEPKIEHHOTO TPUKA30M
MBOY «Cpennsist obmeodpazoBatenbHast mkoaa Ne 12» ot 31.08.2023 Ne 175 «O6
YTBEP)KJIECHHH OCHOBHON 00pa30oBaTeIbHON MPOTrpaMMbl OCHOBHOTO OOIIIEro
o0pa3oBaHUsY,

e (enepasibHON pabouel mporpaMmbl y4eOHOTO Kypca «Anredpay, KOTOPbIA BXOIUT
B COCTaB y4ueOHOro npeamera «MaremaTHKa.

Pabouas nporpamma opreHTHpOBaHa Ha L[€€BbIE IPUOPUTETHI, CHOPMYIUPOBAHHbBIE B
¢benepanbHON paboyei mporpaMMe BOCIIUTaHUA U B paboueit mporpamme BocnuTanus MbOY
«Cpemnsist obmeoopazoBareabHas mkoiga Ne 12y,

Anrebpa sSBIsI€TCS OAHUM U3 OMOPHBIX KypPCOB OCHOBHOTO OOIIEro 00pa3oBaHMs: OHA
obecrieunBaeT U3y4eHHE JPYTUX JUCIUILIINH KaK €CTECTBEHHO-HAYYHOT O, TaK U
TYMaHHTapHOTO IHUKJIOB, €€ OCBOCHUE HEOOXOIMMO JUTsI TPOOIKEHIS] 00pa30BaHuUs U B
MTOBCETHEBHOM kU3HU. Pa3BuTHE Y 00yUaroNnXxcs HAyYHBIX IPEICTABICHUN O
MIPOUCXOXKJACHUH M CYIITHOCTH alireOpandecKux adCTPaKIUi, CITOCO0e OTpaKEHHUS
MaTeMaTHYeCKON HayKOH SBICHUI U MPOIIECCOB B MPUPOJIE B OOIIECTBE, POIIU
MAaTE€MaTUYCCKOTO MOACITINPOBAHUA B HAYYHOM ITO3HAHUUW U B ITPAKTHUKE CHOCO6CTByeT
(hOpMUPOBAHHIO HAYIHOTO MUPOBO33PEHUS U KAYECTB MBIIIJICHUS, HEOOXOAUMBIX IS
aJanTaluy B COBpeMeHHOM ITudpoBoM obmiecTBe. M3ydeHue anredpsl odbecrneunBaeT



pa3BUTHE YMEHHUS HA0II0/1aTh, CPABHUBAThH, HAXOAUTH 3aKOHOMEPHOCTH, TpeOyeT
KPUTHYHOCTH MBIIUICHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JICHCTBHS U
BBIBOJIBI, (popMymrpoBaTh yTBepkIeHus. OCBOCHUE Kypca anreOpbl 00ecreynBaeT pa3BUTHE
JIOTUYECKOTO MBIIIJICHHS 00YYarOINXCs: OHU UCIIONIB3YIOT JETYKTUBHBIC U UHYKTHBHBIC
paccyxaenus, 000011eHre 1 KOHKpeTU3allnio, abcTparupoBanue U aHanoruto. O0yuenue
anreOpe mpernoiaraeT 3HaYuTeIbHbBIN 00bEM CaMOCTOATEIBHON 1S TETbHOCTH
oOyJaroluxcs, MO3TOMY CaMOCTOSITEIbHOE PELICHHUE 3a/1a4 SIBJSIETCS pealn3aluei
JeSTeIbHOCTHOI'O IPUHLIUIIA O0yUEHUS.

B cTpykType mporpaMMbl yaeOHOTO Kypea «Anredpay Juist OCHOBHOTO 00IIeTo 00pa3oBaHuUs
OCHOBHOE€ MECTO 3aHUMAIOT COJIEPKATEIbHO-METOANYECKUE IUHUU: «Hucna 1 BBIYUCICHUS»,
«AnreOpanueckre BbIpaKEHUN», «Y paBHEHUS U HEpaBeHCTBay, «Dynkuun». Kaxnas us
3TUX COJEPKATEIbHO-METOIMUECKUX JJUHUN Pa3BUBACTCS HA MPOTSKEHUU TPEX JIET U3YUCHUS
Kypca, B3aUMOJEHCTBYS C APYTUMU €ro JUHUAMU. B Xoze n3ydenust yueOHOro Kypca
00y4aroIUMCs IPUXOIUTCS JIOTUYECKU PACCYKIATh, HCIIOIb30BaTh TEOPETUKO-
MHO>KECTBEHHBIN s3bIK. B CBsI3U € 3TUM B IporpaMmy y4eOHOTro Kypca «Anredpa»
BKJIFOYEHBI HEKOTOPBIE OCHOBBI JIOTHKH, IIPE/ICTABIIEHHBIE BO BCEX OCHOBHBIX pa3zeliax
MaTEeMaTHYeCKOT0 00pa30BaHUs U CIIOCOOCTBYIOIINE OBJIA/ICHUIO 00YJaIOIUMHUCS OCHOB
YHUBEPCAIBLHOTO MAaTEMATUUYECKOTO si3bIKa. CoepkaTeIbHON U CTPYKTYPHOM 0COOCHHOCTHIO
yueOHOro Kypca «Anredpay sBISIETCS €ro HHTETPUPOBAHHBIN XapaKTep.

Conepxanue nuHUM «HuClIa 1 BBIYUCICHUS CIIYKMT OCHOBOM JJIS1 AAJIbHEHMILIErO N3YYCHHUS
MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Y 00yUYaAIOUIUXCS JJOTUYECKOIO MBIILITIEHMUS,
(OpMHUPOBAHHIO YMEHUS MOJIb30BATHCS AITOPUTMAMH, a TAKXKe IPHOOPETEHHUIO
MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JIIs TOBCETHEBHOM JKU3HU. Pa3BuTHE OHATHS O
quciie Ha YPOBHE OCHOBHOT'O 0011ero 00pa3oBaHus CBS3aHO C pallMOHAIbHBIMU U
MppalMOHATILHBIMU YUCIIaMHU, (POPMUPOBAHNEM IIPEJICTABICHUN O IEHCTBUTEIILHOM YHCIIE.
3aBepIleHNe OCBOEHUS YUCIIOBOM JINHUM OTHECEHO K CpeAHEMY 00lIeMy 00pa30BaHMIO.

Copepxanue IByX alredpandeckux TUHUHN — «AJredpandeckue BRIPAKESHU» U «Y paBHEHHS
Y HEPAaBEHCTBa» — CIIOCOOCTBYET POPMUPOBAHUIO Y O0YUAIOIINXCS MATEMATHIECKOTO
anmapara, He0OX0JAMMOTO JJIsl PEeIIeHUs 3a7]a4 MaTEMAaTHKH, CMEKHBIX TTPEIMETOB U
MPaKTUKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOTO 00111€T0 00pa3oBaHus y4eOHbBIN
MaTepuai rpynmnupyeTcss BOKPYT pallMOHAIBHBIX BRIpAXKEHUH. Anredpa JeMOHCTPUPYET
3HAUCHUE MAaTEMAaTUKH KaK S3bIKa JUIS TOCTPOCHUS MATEMATHYSCKUX MOJISIICH, OIMCaAHUS
MIPOLIECCOB U ABIIEHUH peanbHOro Mupa. B 3amaun o0y4yeHus anreOpe BXOAST Takke
JaJIbHEUIIIee pa3BUTHE AITOPUTMUIECKOTO MBIIIIJICHHS, HEOOXOIMMOTO, B YaCTHOCTH, IS
OCBOEHUS Kypca HH(GOPMATUKH, U OBIAJCHHE HaBBIKAMU JETYKTUBHBIX PACCYKICHUM.
[IpeobpazoBanmre CHMBOIBHBIX (HOPM CIIOCOOCTBYET Pa3BUTHIO BOOOPAKEHHSI, CIIOCOOHOCTEH
K MaTeMaTH4eCKOMY TBOPYECTBY.

Copepxanne QpyHKIMOHATBHO-TpaQUUECKON JIMHUN HAIEJIEHO Ha MOJIy4eHHe
o0yJarouMucs 3HaHUH 0 QYHKIUAX KaK BaKHEHIIeH MaTeMaTHUECKON MOJIENH TS
OTIMCaHUs ¥ UCCIICIOBAHMS pa3HOOOPA3HBIX MPOIIECCOB U SBJICHHUI B IPUPOE M OOIIECCTRE.
N3ydyenne matepuana cmiocoOCTBYET PA3BUTHIO Y O0YUAIOIIUXCS YMEHHS HCIIOIh30BaTh
pa3IMYHBIE BBIPA3UTEIIBHBIE CPENICTBA SI3bIKA MATEMATUKU — CJIOBECHBIE, CHMBOJIMYECKHE,
rpaduyeckre, BHOCUT BKIIaA B (OpMUpPOBAHUE MPEACTABICHUH O PO MAaTEMaTHUKH B
Pa3BUTHU ITUBUIIN3AINH U KYJIbTYPHI.



CoracHo yueOHOMY IIaHy, B 7—9-X Kilaccax U3ydaeTcsl yueOHBIN Kype «Anreopay,
KOTOPBIN BKJIFOYAET CIICAYIOIINE OCHOBHBIC Pa3/ieiibl coAepx)aHus: «Uucaa v BEIYUCICHUS Y,
«AnredpanuecKue BRIPAKCHHS», «Y PaBHCHUS U HEPABCHCTBAY, «DYHKIIUN.

Ha u3ydenue yue6HOrO Kypca «Anredpa» orsoautcs 306 gacos: B 7-m kiacce — 102 gaca (3
yaca B HeJemo), B 8-M kiacce — 102 gaca (3 gaca B Heneo), B 9-m kimacce — 102 gaca (3
yaca B HEJEITIO).

Jyig peanu3anuu mporpaMMbl HCIIOJIB3YIOTCS YI€OHUKH, JOMYIIEHHBIC K HCITOJIb30BAHHIO
[IPH peaIr3alii UMEIONUX TOCYIapCTBCHHYIO aKKPEIUTAIIMI0 00pa30BaTEIbHBIX MPOrPaMM
HAYaJIbHOTO O0IIEero, OCHOBHOTO OOIIET0, CPEeTHETO O0IIero 00pa3oBaHUs OpraHU3aIUsIMH,
OCYIIECTBISIONIMMU 00Pa30BaTEeIIbHYIO ACATEIHOCTD, IPUKa30M MHHITPOCBEIICHHS OT
21.09.2022 Ne 858:

Anre6pa, 7 knace / Makapsorues F0.H., Munatok H.I'., Hemkos K.W. u np.; mox pe.
TenskoBckoro C.A. AkuronepHoe oomiectBo «M3aarenbcrBo "IIpocBemenne’»,
Anrebpa, 8 kiace / Makapsorues F0.H., Munatok H.I'., Hemkos K.W. u nip.; mox pe.
TensikoBckoro C.A. AkuronepHoe obmiectBo «M3aarenbero "IIpocBemenne’»,
Anre6pa, 9 knace / Makapserues F0.H., Munatok H.I'., Hemkos K.W. u np.; mox pe.
TensikoBckoro C.A. AO «M3narensctBo "IIpocBemenue' »;

o <. >

DneKTpOHHBIE 00pa30BaTeNIbHBIE PECYPCHI, JOMYIIEHHBIE K UCIIOIb30BAHUIO MPU peaTn3alun
HMMEIOIINX TOCYAapCTBEHHYIO aKKPEAUTALMI0 00pa30BaTEIbHBIX MPOTPaMM HaYaIbHOTO
00111er0, OCHOBHOT'O OOIIIETO, CpeIHero 00IIero oOpa3oBaHus MPUKa30M MUHIIPOCBEIICHUS
ot 04.10.2023 Ne 738:

Anrebpa, 7 kiacc. PI'AOY IO «Axkagemust MunnpocsenieHus Poccuny;
Anrebpa, 8 knacc. DI'AOY JI10 «Akanemus Munmnpocsenienus: Poccuny;
Anrebpa, 9 kimacc. DI'AOY JI10 «Akanemuss MuntnipocBenienusi Poccuny;
s <, >

Coaep:kanue yueOHOro npeamMera

/- KJ1acce
Yuca 1 BLIYHCIECHUA

JlpoOu 0OBbIKHOBEHHBIE U IECATUYHbBIE, TIEPEX0]] OT OJHOU (hopMmbl 3amucu ApoOelt K Apyroil.
[ToHsATHE pAalIMOHATIBHOTO YHMCIIA, 3aIIUCh, CPABHEHUE, YIOPSAAOUYMBAHUE PALlMOHAIBHBIX
yrcenl. ApudmMerndeckue 1eHCTBUS C pallMOHAILHBIMU YUClIaMu. Perienue 3a1a4 u3
peanbHON MPAaKTUKU Ha YacTH, Ha IPOOH.

CreneHb ¢ HaTypaJIbHBIM [TOKA3aTeIeM: ONpeieieHne, Ipeodpa3oBaHue BhIpaXKEHUH Ha
OCHOBE OTIpEJIEICHNs, 3aHiCh OONbIINX yncel. [IponenTsl, 3an1ch MPOIIEHTOB B BUJE Apodu
U ApoOu B BUJIE POIIEHTOB. Tpu OCHOBHBIE 3a/1a4M Ha MPOLIEHTHI, PEIIEHUE 3a1a4 U3
peanbHON MPAKTUKHU.



HpI/IMeHeHI/Ie IIPHU3HAKOB JCJIMMOCTH, PA3JIOKCHUE HAa MHOXUTEIIN HAaTypaJIbHbIX YHCECII.
PeannHbie 3aBUCHUMOCTH, B TOM YHUCJIC IIpsAMas U o6paTHa>1 MMpOnOpPHHUOHAJIBHOCTH.
Aﬂreﬁpanqecmde BbIPpakKCHUA

[lepemenHble, YMCI0BOE 3HAUCHHE BBIPAKEHUS C IEpeMEHHOH. [lomycTuMble 3HaUeHUS
nepeMeHHbIX. [IpencraBienne 3aBUCHMOCTH MEX/Ty BETUUMHAMH B BUIE (OPMYJIBL.
Beruucnenus no gpopmynam. [IpeobpazoBanre OYKBEHHBIX BBIPAKEHHM, TOXKIECTBEHHO
paBHBIE BBIPAXXEHUS, IPAaBUIIA IPEOOPa30BaHMs CYMM U IIPOU3BEACHUM, TIPaBHUiIa PACKPHITHS
CKOOOK M IIPUBEJCHUS MOJOOHBIX CIaracMblIX.

CBolicTBa CTENIEHU C HATYPaJIbHBIM I10Ka3aTeIEM.

Opnowiensl 1 MHOrowiaeHsl. CreneHs MHOrowieHa. CloeHue, BBIYUTaHNEe, YMHOKEHUE
MHOTowieHOB. DOpPMyJIbl COKPAIEHHOIO YMHOKEHUS: KBaJApaT CyMMBbI M KBaJpaT pa3HOCTH.
®opMyia pasHOCTH KBagpaToB. Pa3nokeHre MHOIOYICHOB

Ha MHOHUTEIIH.

YPaBHeHI/Iﬂ U HEPABCHCTBA

VYpaBHeHME, KOPEHb YpaBHEHHUS, IPaBUIia IPeoOpa30BaHusl ypaBHEHUS, PABHOCHIIBHOCTb
YpaBHEHUH.

JInneliHOEe ypaBHEHHE C OAHOW IIEPEMEHHOM, YACIIO KOPHEW JIMHEWHOIO YPABHEHUS, PEILICHHE
JUHENHBIX ypaBHeHUH. COCTaBIIEHHE ypaBHEHUH 110 YCIOBUIO 33Ja4l. Pelenre TeKCTOBBIX
3a/1a4 C IOMOIIBIO YPaBHEHUM.

JIuneiiHoe ypaBHEHHE C IBYMsI IEPEMEHHBIMU U ero rpaguk. Crucrema IByX JUHEHHBIX
ypaBHEHMH ¢ IByMs llepeMeHHbIMU. Pelienne cucteM ypaBHEHHH criocoOOM MMO/ICTaHOBKH.
[IpuMeps! perieHns TEKCTOBBIX 3a7a4 € IOMOIIBI CUCTEM YPAaBHEHUM.

DOyHKUMH

Koopaunata Touku Ha npsimoid. YucinoBble IpOMEKyTKH. PaccTosiHue MeX 1y IByMsl TOUKaMU
KOOPIMHATHOMN IIPSIMOM.

[IpsimoyronpHas cucrema koopauHar, ocu OX u Oy. Abcuucca u opanHATa TOYKU HA
KOOpAMHATHOH miockocTu. [Ipumeps! rpadukoB, 3ajaHHbIX popmynaMu. UteHune rpaduxos
peanbHbIX 3aBucumocteil. [Tonstue pynkuuu. I'paduk Gynkunu. CBoiicTBa QyHKIHMA.
Jluneitnas gynkuus, ee rpaduk. ['paduk dynkunm y = [X|. [padudeckoe pemrenue
JIMHEWHBIX YPAaBHEHUN U CUCTEM JIMHENHBIX YPABHEHUM.

8-1 KkJiacce
Yucia 1 BLIYHCIECHUA

KBanpartusiii kopenb u3 uncia. [lonstre 00 uppannoHaabHOM dncie. JlecssTuaabie
MpUOIIHKEHUS UPPAllMOHATBHBIX yrced. CBoMCTBa apru(METHUECKUX KBAPATHBIX KOPHEH U



UX MPUMEHEHHE K MpeoOpa30BaHHUIO YUCIOBBIX BHIPAKEHUN 1 BBIYMCICHUSIM.
JlelicTBUTENbHBIC YHCIIA.

Crenens c 11eJIbIM TTOKa3aTesieM U ee cBoicTBa. CTaHaapTHas 3aUCh YHUCIIA.
AsredOpanyeckue BbIpPasKeHU s

KBagpatHblii TpexuiieH, pa3ioxKeHUe KBaIPaTHOTO TPEXWIEHA HA MHOKHUTEIH.
Anrebpandeckas 1po0b. OCHOBHOE CBOMCTBO anredpandeckoit npoodu. CiioxkeHue,
BBIYMTaHUE, YMHOKEHUE, JICJICHHUE alreOpandeckux apo0eii. PanimoHalbHbIC BRIPDOKEHUS U
ux npeoOpa3oBaHHe.

YpaBHeHHs] M HEPABEHCTBA

KBanpaTtHoe ypaBHeHue, popmyia KoOpHel KBagpaTHOro ypaBHeHus. Teopema Buera.
Pemenue ypaBHeHUH, CBOAAIIUXCS K TIMHEHHBIM U KBaapaTHbIM. [Ipocreiiiue npooHO-
palKrOHAIbHBIE YPABHEHUS.

I'padmyeckas mHTEpIIpETAllNs YPABHEHUH C IBYMS IEPEMEHHBIMH U CUCTEM JIMHEHHBIX
ypaBHEHUH ¢ ABYyMs iepeMeHHbIMU. [IprMepshl peleHns cucTeM HETMHENHbBIX YPaBHEHUN ¢
JIBYMsI IEPEMEHHBIMH.

Pemennie TeKCTOBBIX 3324 aNreOpanyecKuM CrocoooM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OHOM NEPEMEHHOM.
PaBHOCUIIBHOCTH HEpaBEHCTB. JIMHENHbIE HEPABEHCTBA € 0JIHOM nepeMeHHoN. CrucTeMbl
JINHEMHBIX HEPABEHCTB C OJTHOU EPEMEHHOM.

DOyHKIUHT

[Tonstue @pynkunu. O61aCTh ONpeeaeHHs] U MHOKECTBO 3HaueHUH QyHKIuU. CriocoObl
3aJjaHus (QYHKIHH.

I'padpux ¢pynkuuu. Urenue cBoiictB ¢pyHkumu no ee rpapuky. [Ipumeps! rpaguxo GyHKIMHA,
OTPAKAIOIINX PEATbHBIC TPOIIECCHI.

@OyHKIMY, OMUCHIBAIOIIUE IPSIMYIO M 00PAaTHYIO TPOMIOPIIMOHATBHBIEC 3aBUCUMOCTH, HX
rpaduku. Oyskmun Y = X2,y = X3, y = VX, y = x| [paduaeckoe pemenne ypaBHeHHit n
CUCTEM ypaBHECHUM.

0-i1 ki1ace
Yucia 1 BLIYHCIECHUA

ParmonanbHble yncia, UppalvoHaIbHbIE YUCIIA, KOHEUYHbIE U OECKOHEYHBIE IeCATUYHBIE
npobu. MHOXKEeCTBO JIEHCTBUTENBHBIX YHCE, IeUCTBUTENbHbBIE YHCIa KaKk OECKOHEUHbIE
JecATUYHbIe poOu. B3auMHO 0JJHO3HaYHOE COOTBETCTBHE MEXKAY MHOKECTBOM
JEUCTBUTEIIBHBIX YNCET U KOOPAUHATHOW MPSAMOM.



CpaBHEHME TEUCTBUTEIBHBIX YHCEIl, apU(METUUECKHUE ICUCTBUS C ICUCTBUTEIHBHBIMH
YHUCIIAMU.

Pa3mepbl 00bEKTOB OKPYXKAIOIIET0 MUPA, JUIMTEILHOCTD IIPOLIECCOB B OKPYKAIOLIEM MUPE.

[TpubnuxeHHoe 3HaYeHHEe BEIMYUHBI, TOYHOCTb NpHOIMKeHHst. OKpyrieHue Yucerl.
IIpukuaka u oLleHKa pe3yJIbTaTOB BIYUCICHUM.

YpaBHeHHs U HEPABEHCTBA

JInneiiHoe ypaBHeHue. PelieHne ypaBHEeHUN, CBOAAIIMXCS K JIMHEHBIM.

KBanpaTtHoe ypaBHeHue. Pemenne ypaBHeHH, CBOIAIIMXCS K KBaJApaTHbIM. bukBagparHoe
ypaBHeHue. [Ipumepsl perieHns ypaBHEHUI TPEThEl U YETBEPTOU CTEIIEHEN pa3iIoKEHUEM Ha

MHOXHUTCIIHN.

Pemenne npoOGHO-paliMOHAIbHBIX YpaBHEHUH. Pelienne TeKCTOBBIX 3a/1a4 alreOpandyeckum
METOOM.

YpaBHeHHE ¢ IBYMS IEPEMEHHBIMU U €ro Tpaduk. Penienne cucreM IByX JIMHEHHBIX
YPaBHEHUN C IByMs IIEpEMEHHBbIMU. Pelenue cucreM IByX ypaBHEHHM, OHO U3 KOTOPBIX
JMHEWHOE, a IPYroe — BTOpoil crenenu. I 'padudeckas nHTepIpeTanyst CHCTEMbl YPaBHEHHH C
JBYMsI IEPEMEHHBIMU.

Perrenre TeKCTOBBIX 3374 alreOpanyecKuM CroCoOOM.

YucnoBsle HEPABEHCTBA U UX CBOMCTBA.

PeleHre TMHENHBIX HEPABEHCTB C OJAHOU IIEpEMEHHON. Pelenue cucTteM JIMHENHBIX
HEpaBEHCTB ¢ 0/IHOM nepemeHHoOU. KBasipaTHble HepaBeHCTBaA. ['paduueckas HHTepIpeTanus
HEPABEHCTB U CHUCTEM HEPABEHCTB C IBYMs [IEPEMEHHBIMH.

DyHKUNH

KBagparuunas ¢pyHkuus, ee rpaguk u cBoiictsa. [TapaGona, KOOpAMHATHI BEPLIMHbI
1apaboIbl, 0OCb CHMMETPHUH 11apadoIIbL.

I'padukn dyukmuii y = kx, y = kx + b, y = k/x, y = X3, y = VX, y = |X| 1 ux cBoiicTBa.
Yuc/i0BbIe MOCJIEI0BATEIbLHOCTH H MPOrPeccHu

[ToHsTHE YUCIOBOI MOCIETOBATENFHOCTH. 3a/ITaHUE TTOCIEIOBATEILHOCTH PEKYPPEHTHON
hopmymoit u popMyIol N-TO YICeHA.

Apudmernueckas 1 reomeTpudeckas mporpeccuu. @opmyisl N-ro wieHa apuPMeTHIeCKOr 1
Tr€OMETPUYECKON ITPOTrPECCUI, CyMMBI ITEPBBIX N-X YJIEHOB.

N300paxeHnue 4ieHOB apu(pMETHUECKON 1 T€OMETPHUUECKON IPOrpeccuil TOUKaMu Ha
KOOPAMHATHOU MIOCKOCTH. JIMHENWHBIN U SKCTOHEHIIUANbHBIA poCT. CIOXKHBIE MPOLEHTHI.



IlnanupyemMble pe3yjabTaTbl 0CBOEHUS
MPOrpaMMblI

JIMUHOCTHBIE pPe3yJIbTATHI

JInyHOCTHBIE pe3yabTaThbl OCBOECHHS NPOrpaMMbl ydeOHOTO Kypca «Anredpa»
XapaKTepU3yIOTCH:

1) naTpuoTnyecKkoe BOCIUTAHHE:

e TPOSBICHHEM MHTEPECA K IIPOLIOMY U HACTOALEMY POCCUNCKON MaTEMATHKH,
LIEHHOCTHBIM OTHOLIECHUEM K JOCTHKEHHSIM POCCUMCKUX MAaTEMATUKOB U
POCCUICKON MaTEMAaTUYECKOM IIKOJIBbI, K UCIIOJIb30BaHUIO ITUX JOCTH)KCHUN B
JPYruX HayKax M MPHUKIAIHBIX chepax;

2) rpasIaHCKoe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHME!

e TOTOBHOCTBIO K BHITIOJTHEHHIO O0S3aHHOCTEH rpayKIaHUHA U Peai3alui ero mnpas,
MPEJICTABICHHEM O MAaTEMAaTHIECKIX OCHOBAX ()YHKIIMOHUPOBAHUS PA3TMUHBIX
CTPYKTYP, ABJICHHH, TPOLIEAYP IPakKIAHCKOTO 00IIecTBa (HarpuMep, BHIOOPHI,
OIPOCHI), TOTOBHOCTHIO K OOCY)KICHHIO STHUECKUX MTPOOJIEM, CBA3aHHBIX C
MPAKTUYECKUM MPUMEHEHHEM JOCTHKEHUN HAYKH, OCO3HAHUEM BaKHOCTH
MOPAJIbHO-ITUYECKUX TIPUHIIMIIOB B JCSITEIIBHOCTH YUYEHOTO;

3) Tpy/10BO€ BOCIIUTAHME:

e YCTaHOBKOW Ha aKTMBHOE Y4acTHE B PEILICHUU NIPAKTHUUECKUX 3a7a4
MaTeMaTU4eCKO HalpaBIeHHOCTH, OCO3HAHUEM BaKHOCTH MAaT€MaTH4YECKOIO
00pa30BaHUs HAa NPOTSHKEHUH BCEH JKU3HU /TSl YCEITHON Mpo(ecCHOHANIBHOM
JESITEIbHOCTH U Pa3BUTUEM HEOOXOAMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM MHIMBUAYAILHONW TPAeKTOPUH 00pa30BaHUs U )KU3HEHHBIX TIAHOB C
YU€TOM JINYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYECKOEe BOCITUTAHME!

e CIIOCOOHOCTBIO K SMOLIMOHAIBHOMY M 3CTETUYECKOMY BOCTIPUSTHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJ1a, PeIIEHUH, pacCyKACHHUH, YMEHHEM BUJIETh
MaTeMaTU4YeCKUe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOTO MO3HAHMSI:

e OpHUEHTALIMEN B IEATEIBHOCTH Ha COBPEMEHHYIO CUCTEMY HAaYUYHBIX IPEICTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BUTHUS YEJIOBEKA, TPUPOILI U OOIIECTBA,
MOHMMaHUEM MaTEeMAaTHYECKON HayKU KaK c(epbl UeTOBEUECKOM IeATETHHOCTH,
ATAIOB €€ Pa3BUTHUS U 3HAYMMOCTH JIJI PA3BUTHS IUBWIN3ALMH, OBJIaJCHUEM



SI3BIKOM MaTeMaTHKHA U MaTeMaTHYSCKOM KyanypOfI KaK CpCICTBOM IMTO3HAHUA
MHpa, OBJIAJJICHUCM HpOCTefILHPIMH HaBBIKaMU PICCHGI[OB&TGJILCKOIZ JCSITCIBHOCTH,

6) pusnueckoe BocnuTanue, HGOPpMHUPOBAHUE KYJILTYPbI 3I0POBbsI M IMOIMOHAJIBHOT0
0J1aronoJIyYus:

e TOTOBHOCTBIO IPUMEHATH MaTEMaTUUECKHUE 3HAHUS B HHTEPECAX CBOETO 3/10POBb,
BEJICHHS 3J0POBOr0 0Opa3a »u3HH (3710pOBOE MUTAHKE, COATAHCUPOBAHHBIN
PEKUM 3aHITUN U OT/bIXA, PEry/sipHas pU3ndecKas akTHBHOCTD),
c(hOpMHPOBAHHOCTHIO HaBbIKa pe(hIeKCUH, MPU3HAHUEM CBOETO MpaBa Ha OUINOKY
Y TaKOTO K€ IpaBa JPyroro 4eaoBeKa,

7) JKO0J0Irn4yecKoe BOCIIMTaHue:

e OpHEHTalMEN HA IPUMEHEHUE MaTeMaTUYECKUX 3HAHUM JUIsl pellleHus 3a/1a4 B
00J1aCTH COXPaHHOCTH OKpY>Karollel cpebl, JIaHUPOBAHUS MOCTYIIKOB U OLIEHKU
UX BO3MOXHBIX MOCJIEICTBUMN AJIs1 OKPY>KAOILEN Cpe/ibl, 0COZHAHNUEM IT1I00aIbHOTO
XapakTepa 3KOJOrMUECKUX MPoOeM U MyTel ux pereHus;

8) aJanranus K UISMCHAIOIIUMCHA YCJIOBUAM COIMAIBLHOM U HpHpO)IHOﬁ cpeabl:

e TOTOBHOCTBIO K JICHCTBUSIM B YCIOBUSAX HEOINPEAEICHHOCTH, IOBBIIIEHUEM YPOBHS
CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTHUECKYI0 JeSTeIbHOCTh, B TOM YHCJIE YMEHUS
YUUTBCS Y IPYTUX JIIOJIeH, IpuoOpeTaTh B COBMECTHOM JESITEIHHOCTH HOBBIE
3HAHUs, HaBBIKM U KOMIIETEHLIMU U3 OIBITA IPYTHUX;

e HEOOXOAMMOCTHIO B (POPMUPOBAHUM HOBBIX 3HaHUH, B TOM 4HciIe GOPMYIUPOBATH
UJIed, TIOHATHS, TUIIOTE3bl 00 00BEKTaX U SABJICHUSX, B TOM YHCIIE paHee
HEU3BECTHBIX, 0CO3HABAThH ACPHUIMTHI COOCTBEHHBIX 3HAHUI M KOMIIETEHIIHIH,
IUTAHUPOBATh CBOE Pa3BUTHE;

e CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYALUIO, BOCIIPUHUMATh CTPECCOBYIO
CUTYAIIMIO KaK BBI30B, TPEOYIOLINI KOHTpMED, KOPPEKTHPOBATh MPUHUMAEMbIe
pelieHus u AercTBus, GopMynHpoBaTh U OLEHUBATh PUCKU U NOCIEACTBHUS,
(bOopMHpOBATH OIIBIT.

MeTaHpeI[MeTHI)Ie PE3yabTaTbl

Ilo3naBaTebHBIE YHHBEPCAJIbHbIE Y4eOHbIe 1eCTBUS
Ba3oBble JJoruueckue aeiicTBUA:

e BBIABIITH U XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKN MAaTEMaTHYECKUX
00BEKTOB, MOHATHHA, OTHOLIEHUH MEXIY MOHATHAMHU, (OPMYIUPOBATH
orpezeNeHusl NOHITUH, YyCTaHABIMBATh CYIIECTBEHHBIHN NMPU3HAK Kilaccu(UKalMH,
OCHOBaHHUS JJ1s1 000OIIEHHS U CPaBHEHUS!, KPUTEPHH ITPOBOIMMOTO aHAIN3a,

e BOCIPUHUMATD, POPMYITHPOBATH U MPEOOPA30OBBIBATE CYKIACHUS. YTBEPAUTEIbHBIE
U OTpULIATEIIbHbIE, €MHUYHbIE, YACTHBIC U OOLIHE, YCIOBHBIE,

e BBIABISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI31 U TPOTUBOPEYHS B
(axTax, 1aHHBIX, HAOIIOEHUSAX U YTBEPKACHUSX, IPeAsiaraTh KpUTEPUN IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U MTPOTUBOPEUYUH;



e JICJIaTh BBIBOJbI C UCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, ACAYKTHBHBIX U HHAYKTUBHBIX

YMO3aKJIIO4YEeHUH, YMO3aKIIOYEHUH 10 aHAJIOTHH;

e pa3dupaTh AOKA3aTEIbCTBA MATEMATHICCKUX YTBEPXKICHUI (IIPsIMBIC U OT
IPOTUBHOT'0), IIPOBOJIUTH CAMOCTOSTEIILHO HECIIOKHBIC JI0KA3aTeNIbCTBA
MaTeMaTHYeCKuX (PakToB, BEICTpaUBATh apryMEHTALUIO, IPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYXKICHHUS;

e BBIOUpATH CIIOCOO penieHus y4eOHo 3anaun (CpaBHUBATH HECKOJIBKO BAPHAHTOB
peleHus, BEIOUpaTh Hanbo1ee MOIXOAAINNA ¢ YI€TOM CaMOCTOSATEIBHO
BBIJICIICHHBIX KPUTEPHEB).

Ba3oBble nccienoBarelbCcKue 1eHCTBUA.

MCIOJIb30BaTh BOIPOCHI KaK MCCIIEAOBATEIHCKUN HHCTPYMEHT MTO3HAHUS,
(GopMyITHpPOBaTH BOIPOCHI, (PUKCUPYIOIIUE IPOTUBOPEYIHNE, IPOdIIEMY,
CaMOCTOSITEIILHO YCTaHABIMBATh HCKOMOE ¥ JJaHHOE, (DOPMUPOBATH TUTIOTE3Y,
apryMEHTHPOBAThH CBOIO MO3UIIHIO, MHCHHUE,

MIPOBOIMTH [0 CAMOCTOSTEIHLHO COCTABIICHHOMY TUTAHY HECIJIOKHBIM SKCIICPUMEHT,
HEOOJIBIIIOE MCCIICIOBAHUE 110 YCTAHOBJICHUIO 0COOEHHOCTEH MAaTEeMaTHIECKOTO
00beKTa, 3aBUCUMOCTEN 00BEKTOB MEXKITYy COOOMH;

CaMOCTOSITENILHO (hOPMYITHUPOBATh 000OIICHHUS ¥ BBIBOJIBI IO PE3YJIbTaTaM
NPOBEICHHOT0 HAOJIOCHUS, HCCIIEOBAHUS, OIICHUBATH JIOCTOBEPHOCTh
MIOJIYYCHHBIX PE3yJIbTaTOB, BBIBOJIOB M 000OIICHUI;

MIPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE MIPOIECCa, & TAKKE BBIJBUTATH
NPEIOIOKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHUSX.

Padora ¢ unpopmanmei:

e BBIABJIATH HEJOCTATOYHOCTh U U30BITOUHOCTh MH(POPMALINH, JTaHHBIX,
HEOOXOMMBIX JUISI peLlIeHHs 3a/]1auH,;

e BBIOMpPAThH, AHAIU3UPOBATH, CHCTEMAaTU3UPOBATh U UHTEPIIPETUPOBATD
UH(OPMALIHIO PA3IIMYHBIX BUAOB U (OpM NpeacTaBiIeHNUS,

e BBIOMpaTh hopMy IpeacTaBiIeHUs HHPOPMALMK U WILTIOCTPUPOBATh pelIaeMble
3aJauu CXeMaMH, AMarpaMMaMy, HHOHM rpadukoi 1 ux KOMOMHAIMAMU;

e OLIEHMBATh HA/IEKHOCTb MH(OPMALIUU IO KPUTEPUSIM, ITPEITIOKEHHBIM YUUTEIEM
WK COPMYITHPOBAHHBIM CAMOCTOSITENBHO.

KomMyHHUKaTHBHBIe YHHBepcaJlbHble Y4eOHbIe el CTBHA:

e BOCHPUHHUMATH U POPMYJIUPOBATH CY)KICHUS B COOTBETCTBUH C YCIOBUSAMH U
HEJSIMU 00IIeHus, ICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOUKY 3PEHMUSI B
YCTHBIX U IMCbMEHHBIX TEKCTAX, 1aBaTh MOSICHEHMSI 110 XOAY PELICHUS 3a7auH,
KOMMEHTHPOBATH ITOJTYyYEHHBIN pe3ybTarT;

e B X0Je 00CYXKIECHHUS 3a7aBaTh BOMPOCHI MO CYLIECTBY 00CYXIaeMOI TEMBI,
po0JieMbl, peraeMoil 3a1a4u, BbICKAa3bIBATh UJIEH, HAlIEJICHHbIE Ha TOMCK
pEILIEHNs, COMTOCTABIIATH CBOM CYXIECHUS C CYKACHUSIMH IPYTHX yYaCTHUKOB
Juanora, oOHapyXUBaTh pa3IndyKe U CXOICTBO MO3UIUI, B KOPPEKTHOH (hopme
(dbopMynHpOBaTh pa3HOTIACUS, CBOM BO3PAKEHUS,

e IIPEACTABIIATH PE3YyJbTAThl PEHICHUS 3a/1a4H, SIKCIIEPUMEHTA, UCCIIEI0BAHHUS,
IPOEKTa, CAMOCTOSTENILHO BEIOMPATh (hopMaT BHICTYIIJICHUS C YIETOM 3aj1a4
Mpe3eHTAllMU U OCOOEHHOCTEN ayIUTOpUH;



e TIOHHMMATh M UCIIOJIB30BATh MPEUMYIIECTBA KOMAaHHOW U MHAUBUAYAIbHON pabOThI
IPU PEUICHUH YYeOHBIX MaTeMaTHUYECKUX 3a/1a4;

e TMPUHUMATH 1I€JIb COBMECTHOM JEATEIHbHOCTH, INIAHUPOBATH OPTaHU3AIIIO
COBMECTHOM pabOThI, pacpeeisTh BUIBI padOT, JOTOBAPUBATHCS, 00CYKIATh
MPOLIECC U PE3yNIbTAT padOThI, 0000111aTh MHEHUSI HECKOJIBKHX JIFO/ICH;

e y4YaCTBOBATh B IPYNIOBHIX (hopMax paboThl (00CYkIeHHS, 0OMEH MHCHUSIMH,
MO3TOBBIE IITYPMBI U JIP.), BBITOJIHATH CBOIO YacTh paOOThI U KOOPAUHUPOBATH
CBOM JCWUCTBUS C JPYTUMH YWICHAMH KOMaH/Ibl, OLIEHUBATh KAYECTBO CBOETO BKJIAa
B OOLIMI1 MPOAYKT MO KpUTEPUIM, CHOPMYJIUPOBAHHBIM yYACTHUKAMU
B3aUMO/JICHCTBUA.

PeryasiTuBHbIe yHUBepPcaIbHbIE YUeOHbIe 1eliCTBUS
Camoopranmu3aunmus:

e CaMOCTOSITENILHO COCTABJIATH IUIaH, AJITOPUTM PELICHHUs 3a1a4un (MM ero 4acTh),
BbIOMpATh CIIOCOO PELIEHUS C YUETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHUPOBATh BApUAHTHI PELICHUH ¢
y4€TOM HOBOH MHQOpMAaLIHH.

CﬁMOKOHTpOJ’[b, 3MOLMOHAJIbHBIA HHTEJJIEKT .

e BIQJIETh CIIOCOOAMHU CAaMOIIPOBEPKH, CAMOKOHTPOJIS IIPOLIECCca U pe3yJibTaTa
peleHuss MaTeMaTHYeCKON 3a1a4H;

e IIPEABUACTH TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTh IIPU PELICHUU 3a1a4H,
BHOCHUTb KOPPEKTHBBI B JIESITEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
HalJIeHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OILICHUBATh COOTBETCTBUE PE3YJIBTATA JEATEIbHOCTH IIOCTABICHHON LIEIU U
YCIIOBUSAM, OOBSCHATh MPUYUHBI JOCTHIKEHHS UM HEJOCTHKEHUS LIeJIU, HAXOUTh
OIIMOKY, JaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

HpeI[MeTHI)Ie PE3yabTaTbl

7-i RJaacce

K koH1y 00y4yeHus B 7-M kJ1acce 00y4yaroUuiics MOIYYUT CIAEAYIOUINE PEAMETHBIE
pE3yJIbTaTHI.

Yuciia 1 BLIYMCJIEHUA

BoinonHsATh, coyerast ycTHbIE M MTMCbMEHHBIE PUEMBI, apudmMeTnyecKkue A1eUcTBUS ¢
palMOHaIbHBIMU YHACIIAMU.

HaxoauTh 3HaUEHUS YUCIOBBIX BBIPAXKCHUH, IPUMEHATH Pa3HOOOpa3HbIC CIIOCOOBI U IPUEMBbI
BBIYMCIICHHS 3HAYEHUN JPOOHBIX BRIPAKECHHM, COAEPKANTUX OOBIKHOBEHHBIE U IECSITHIHBIC
apo0wu.



[TepexoauTh OT OAHOM (HOPMBI 3aITUCH YUCEN K Ipyroi (IpeoOpa3oBbIBaTh ACCATHYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATUYHYIO, B YACTHOCTH B OECKOHEUHYIO
JECATHYHYIO IPOOB).

CpaBHMBATh U yNOPSAJOYMUBATH PALIMOHAJIBHBIE YHUCIIA.

OxpyryisTh yucna.

BBINONMHATE IPUKUIKY U OLICHKY Pe3yJIbTaTa BEIYMCIICHHM, OLIEHKY 3HAYEHHUH YHCIIOBBIX
BBIPAKCHUH. BBIITOJIHATE JEWCTBHS CO CTENIEHAMH C HATYPAJIbHBIMU I10KA3aTEISIMU.

HpI/IMeHHTB IPU3HAKA OACIIMMOCTH, Pa3JI0OKECHUEC HA MHOXKHUTCIIN HATYpaJIbHBIX YHUCCEIIL.
Pemrats IMPAKTUKO-OPUCHTHUPOBAHHBIC 3a4a4YU, CBA3AHHBIC C OTHOIICHHUEM BCIIMYNH,
MMPONMOPHUOHATIBHOCTBIO BEJIMYHH, [TPOUCHTAMU, HHTCPIIPETUPOBATD PE3YJIbTAThI PCIICHUS
3a1a4 ¢ y4u€ToM OFpaHI/IquI/If/'I, CBSI3aHHBIX CO CBOMCTBaAMH paccMaTpruBaCMbIX 00BEKTOB.

Auaredpanyeckne BbIpaKeHHUs

Hcmonn3oBaTh anre6pa1/1qec1<y10 TCPMHHOJIOTUIO U CUMBOJIUKY, IPUMCHATL €€ B IIPOLCCCC
OCBOCHUA yqe6H0ro mMaTrcpuraiia.

HaXOIlI/ITB 3Ha4YCHUA 6YKBGHHI)IX BI)Ipa)KeHI/H\/JI IIpH 3aIaHHBIX 3HAYCHUAX NCPCMCHHBIX.

BrImonHATE ipeoOpa3oBaHus IEI0r0 BRIPAKEHHSI B MHOTOUICH IPUBEICHUEM MTOT00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbINonmHATE YMHOXKEHHE OTHOYJIEHA HA MHOTOYJIEH M MHOTOWJIEHA HA MHOTOYJIEH,
IPUMEHATH (POPMYIIBI KBaJIpaTa CyMMBI M KBaJipaTa pa3HOCTH.

Ocy1ecTBIATh Pa3oKeHHE MHOTOWIEHOB HA MHOXKUTEIHN C TIOMOIIIbIO BHIHECEHUS 32 CKOOKHU
0011ero MHOXKHTES, TPYNIUPOBKY ClIaraeéMblX, IPUMEHEHUs (POPMYIT COKpAIIEHHOTO

YMHOXKXCHUS.

HpI/IMeH}ITB Hp606p330BaHI/IH MHOT'OYJICHOB JIs1 pCHICHUA PA3JIMYHBIX 3a/1a4 U3 MATCMATHKU,
CMCKHBIX TPEIMETOB, U3 peanLHoﬁ IMPAKTHUKH.

Vcnonb30BaTh CBOWCTBA CTENEHEN C HATypallbHBIMU MOKA3aTeNsIMHU AJIs TPeoOpa3oBaHUs
BBIPa)KCHU.

YpaBHeHHsI M HEPABEHCTBA

Pemrate nuHelHbIE ypaBHEHHS C OJHOW IIEPEMEHHOM, IPUMEHSS MTpaBUiIa Iepexoaa OT
HCXOJHOTO YPAaBHEHUS K PAaBHOCUIILHOMY eMy. IIpoBepATS, SBIAETCS JIM YUCI0 KOPHEM
YPaBHEHHS.

[TpumensTh rpaduyeckre MeTOIbl P PeIICHUH TUHEHHBIX YPaBHEHUH U UX CHCTEM.

HO,Z[6I/IpaTL MMPUMCPEI Map YUCCII, ABJIIOINUXCS PCIICHHUEM JINHEHHOTO YpaBHCHHA C ABYMsI
NEPEMEHHBIMHU.



Ctpouth B KOOPJMHATHOM TIOCKOCTH IpapUK JIMHEHHOTO YpaBHEHHUS C ABYMS
MIEPEMEHHBIMH, TOJIB3YACh TpaUKOM, IPUBOAUTH IPUMEPHI PELICHUST YPABHEHUS.

Pemarh cucTeMbl IBYX TMHEWHBIX YPaBHEHUU C IBYMS IEPEMEHHBIMH, B TOM YHCIIC
rpauIeCKy.

CocTaBiTh 1 pelaTh JIMHEHHOE YPaBHEHUE WIHM CUCTEMY JIMHEWHBIX YPaBHEHUH 110
YCIIOBUIO 3a/1a4M, HHTEPIPETUPOBATh B COOTBETCTBUH C KOHTEKCTOM 3a/1a4y IOJIyYCHHBIN
pe3yJIbTar.

DyHKUMH

N300paxaTh Ha KOOPIAUHATHON NIPSIMON TOYKH, COOTBETCTBYIOIIUE 33JaHHBIM KOOPIHHATAM,
Jy4YH, OTPE3KU, HHTEPBaJbl, 3aMIUCHIBATH YUCIOBbIE IPOMEKYTKH HA alre0pandeckoM si3bIKe.

OtMmedaTs B KOOPAMHATHOHN TUIOCKOCTH TOYKH IO 33/IaHHBIM KOOPJIUHATAM, CTPOUTH TpadUKu
nuHeHHbIX QyHKIMHA. CTpouTh rpaduk GyHKIUH Y = [X|.

OnwuchIBaTh € MOMOIIBIO PYHKIIUI M3BECTHBIC 3aBUCUMOCTH MEX/y BEJTMUMHAMH: CKOPOCTb,
BpEMS, paCCTOSIHHE, TIeHa, KOJTMYECTBO, CTOMMOCTh, IIPOU3BOAUTEILHOCTD, BpeMsl, 00beM
paboTHI.

Haxoaute 3HaueHue (I)YHKI_II/II/I I10 3HAYCHHUIO €€ apryMEHTaA.

[Tonumate rpaduyeckuii crocod rnpeACcTaBiICHUs U aHAIN3a HH(POpMAIUY, U3BJIEKATh U
HUHTEPIPETUPOBATH HHPOPMAIIHIO U3 TPadUKOB PeabHBIX MPOIECCOB U 3aBUCUMOCTEH.

8-i1 kiace

K koHIy 00y4eHus B 8-M KJjacce 00y4JaromUics MONIYIUT CISAYIOIINE PEIMETHBIE
pe3yJabTaThl.

Yuciia 1 BbIYHCICHUSA

Hcnonp30BaTh HaYaabHBIE IPEACTABICHUS O MHOKECTBE IEUCTBUTEIBHBIX YUCEIT IS
CpPaBHEHHS, OKPYTJIEHUS U BBIYUCIEHUH, N300pakaTh JEHCTBUTENbHBIE YK CIIa TOUKAMHU Ha
KOOPAMHATHOU IIPSIMO.

[IpumensTh MOHATHE apU(PMETHUECKOTO KBAAPATHOTO KOPHS, HAXOIUTh KBAapaTHbIE KOPHHU,
UCHOJIb3Ys IPU HEOOXOIMMOCTH KaJIbKYJISTOP, BHIIOIHIATH TPeoOpa30oBaHUs BHIPAKEHUH,

COZIEpIKAIlNX KBA/IPATHbIE KOPHU, UCIIOJIB3YSl CBOMCTBA KOPHEH.

Hcnonp30Bath 3anucu OOJBIITUX W MAJIBIX YUCEN C IIOMOIIBIO JECATUIHBIX APOOEH 1
crenenei yucia 10.

AuaredpanyecKne BbIPaKeHUs

HpI/IMeHSITI) IIOHATHUEC CTCIICHU C ICJIBIM ITOKA3aTCJIEM, BBIITIOJIHATH HpGO6p330BaHI/IH
BBIpa)KCHI/II\/'I, COACPpKAUX CTCIICHU C LCJIBIM ITOKA3aTCIICM.



BBINONHATE TOXKIECTBEHHbIE IPEOOPa30BAHUS PALMOHAIBHBIX BBIPAKEHUH HAa OCHOBE
MpaBUJI ICHCTBUIA HAJl MHOTOWICHAMH U ajTreOpandecKuMu IpOOsIMH.

PacknanpiBaTh KBagpaTHBINA TPEXUICH HA MHOKUTEIIH.

[TpumMeHnsaTH IpeoOpa3zoBaHUs BEIPAXKEHUH JUIS pELICHUs Pa3JIMYHbIX 337a4 U3 MaTEMaTHKH,
CMEXHBIX IIPEAMETOB, U3 PEAILHON IIPAKTUKH.

YPaBHeHI/Iﬂ U HEPABCHCTBA

Pematp nuHeliHble, KBapaTHbIE YPABHEHUSI U PallMOHAIbHBIE YPaBHEHUS, CBOJAIIMECS K
HUM, CUCTEMBI JIBYX YPaBHEHHH C ABYMs IIEPEMEHHBIMHU.

[IpoBOaNTH MpOCTENIINE UCCIIEIOBAHUS YPABHEHUI U CUCTEM YPABHEHUH, B TOM YHUCIIE C
NpUMEHEHHEM rpauYecKuX MpeAcTaBiIeHu (yCTaHABIMBATh, UIMEET JIM YPAaBHEHUE WUIIH
CHCTeMa YpaBHEHHH PEICHHS, €CIIHM UMEET, TO CKOJIBKO, U TIp.).

[lepexonuTh OT cI0BECHOIN (POPMYIUPOBKH 334a4U K €€ anreOpanueckoil MoJIeu ¢
IIOMOUIBIO COCTABJICHUS YPABHEHUS WM CUCTEMBI YPaBHEHU, HHTEPIIPETUPOBATh B
COOTBETCTBUH C KOHTEKCTOM 33J1a4y IIOJyYCHHBIN PE3YJIbTAT.

[IpuMeHATH CBOMCTBA YHCIOBBIX HEPABEHCTB ISl CPABHEHUS, OLICHKH, PEIIATh JINHEWHbIE
HEpPaBEHCTBA C OJJHOM MEPEMEHHON U X CHCTEMBI, 1aBaTh rpa)uuecKyro WILITOCTPALHIO
MHOKECTBA PELICHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DyHKUMH

[ToHMMaTh 1 KCIOTB30BaTh (DYHKIIMOHATBHBIC HOHSITHUS U S3bIK (TEPMUHBI, CHMBOJIHUECKUE
0003HaYEHHS), OTIPENIENIATh 3HAaUCHHE (QYHKIIUH [0 3HAUCHHUIO apTyMEHTa, ONPEICIsTh

CBOMCTBA (PYHKIIUH 110 €€ TpaduKy.

CTpouTs rpaduKn dMeMeHTapHbIX GyHKIHi Braa: Y = KIX, Y = X2, Y = X3, ¥ = [X|, y = VX
OmnuceIBaTh CBOWCTBA YMCIIOBOI (DYHKIIMY 11O ee TpaduKy.

9-i1 kiIace

K koHIly 00y4eHus B 9-M kJjacce 00y4aromuiics MOIyduT CIeAYIOIUe peMETHbIE
pEe3yIbTATHI.

Yuciia 1 BLIYMCJIEHUA
CpaBHMBATh U yNOPSA0YMBATH PALIMOHATIBHBIE U UPPAI[MOHAIBHBIE YHCIIA.

BreimonHaTh apI/I(I)MCTI/IquKI/IC HCﬁCTBHH C pallMOHAJIbHBIMHU YUCJIaMU, COYCTAaA YCTHBIC U
IMNCBbMCHHBIC IPHUEMBI, BBIITOJIHATH BBIYHUCICHUA C UPppallUOHAIIBHBIMU YK CJIIaMU.

HaxoauTes 3HaueHHUS CTENEeHEH C IIeIBIMU ITOKa3aTeIsIMU U KOpHCﬁ, BBIYHCIIATDb 3HAYCHUA
YHCJIOBBIX BBIpa)KeHHﬁ.



OKpyrATh NENCTBUTEIIBHBIC YUCIIA, BBIIOIHATh IPUKUJIKY PE3Y/IbTaTa BEIYUCICHHUM, OLICHKY
YHUCJIOBBIX BBIPAKECHUM.

YPaBHeHI/Iﬂ U HEPABCHCTBA

Pemate nuHelHbIC ¥ KBaJpaTHBIC YPaBHEHHS, YPAaBHEHHUS, CBOJIAIINECS K HUM, IPOCTEHIINE
JIPOOHO-paLlOHAJIbHBIE YPABHEHMSL.

Pematb cucreMbl JBYX JTMHEMHBIX YPaBHEHUH C ABYMS IEPEMEHHBIMHU U CUCTEMBI IBYX
YPaBHEHHH, B KOTOPBIX OJHO YPAaBHEHUE HE SIBIISICTCS JTUHCHHBIM.

Pemiare TekcTOBBIE 331aUK aIredpanuecKuM criocoOOM C TOMOIIBIO COCTaBICHUS YPaBHEHUS
WJI CUCTEMBI IBYX YPABHEHMM C IBYMs IIEPEMEHHBIMU.

IIpoBoauTh MpoCTENIINE UCCIENOBAHUS YPABHEHUI U CUCTEM YPaBHEHUH, B TOM YHUCIIE C
NPUMEHEHHEM IpadUuecKuX MpeICTaBICHU (YCTaHABINBATh, UMECT JIM yPAaBHEHUE WU

CHUCTCMa ypaBHCHI/Iﬁ peucHuAd, €CJIu UMECT, TO CKOJIbKO, U Hp)

Pemarn nuHelHbIe HCPAaBCHCTBA, KBaJ[PpAaTHbBIC HCPABCHCTBA, I/I306pa)I(aTB pEeUICHUC
HCPaBCHCTB Ha YHCIOBOM Hpi[MOfI, 3aIMUMCbIBATh PCIICHHUEC C TOMOIIBIO CUMBOJIOB.

Perarh CHCTEMBI TMHEHHBIX HEPABEHCTB, CHCTEMbI HEPABEHCTB, BKJIFOYAIOIINE KBAIPATHOE
HEPaBEHCTBO, H300pakaTh PEIIEHNE CHCTEMbI HEPABCHCTB Ha YMCIOBOM MPSAMOM, 3aIMCHIBAT
pEILIEHHUE C TIOMOIIBIO CHMBOJIOB.

Hcrons30BaTh HEPABEHCTBA MPH PELICHUHU PA3IUYHBIX 337a4.

DyHKUMH

Pacrio3HaBath PyHKIIMK M3yYE€HHBIX BUI0B. [I0Ka3bIBaTh CXEMATHUYECKH PACIIOIOKEHHE Ha
KOOPJIMHATHO#H rtockocTr rpadukos pyukuui Buma: Y = kx, y = kx + b, y = k/x, y = ax? + bx
+¢,y=x3% y =X,y = |X|. B 3aBucuMOCTH OT 3HaUeHHH K03(HIHEHTOB, OMICHBATD

CBOMCTBa (PyHKIHIA.

Ctpoutb 1 n300paxkaThb cCXeMaTHUECKH IpadUKK KBaJpaTUUHBIX (YHKLUH, ONUCHIBATDH
CBOMCTBA KBaIpaTUUHbIX (PYHKLIUN IO UX rpapuKam.

Pacnio3znaBaTh KBaJipaTUUHYIO0 PYHKIHIO IO (hOpMyJie, IPUBOAUTH IPUMEPHI KBAJPATUIHBIX
GyHKIMN U3 pealbHOM XKHU3HH, (PU3UKH, TEOMETPHUH.

YucaoBble MOCJIET0BATEILHOCTH H nmporpeccun

PacmoznaBate apuMeTHUECKYI0 H T€OMETPHYECKYIO TTPOTPECCHH TMPH PA3HBIX CIIOCO0ax
3a/laHusl.

BBINONHATE BRIYUCICHUS C UCIIOJIB30BaHUEM (OpMYII N-T0 WieHa apupMeTHIecKoil 1
Tr€OMETPUYECKON MTPOTrPECCUI, CYMMBI ITEPBBIX N-X YJIEHOB.

I/I306pa)i(aTB YJICHBI ITOCJICA0OBATCIIbHOCTH TOYKaMH Ha KOOpHHHaTHOﬁ IIJIOCKOCTH.



Pemats 3amaun, CBsI3aHHBIE C YACIOBBIMU II0CIENOBATEIBHOCTSMH, B TOM YHCIIE 3a1a4H U3
peabHOM )KU3HU (C MCIOIB30BAaHUEM KaIIbKYJIATOPA, IIH(PPOBBIX TEXHOJIOTHH).
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