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INOACHUTEJIBHASA 3AIINCKA

Anrebpa sBJISIETCS OJHHUM M3 OINOPHBIX KypCOB OCHOBHOIO 0OIIEro oOpa3oBaHMsA: OHA
o0ecreunBaeT U3y4eHUe IPYrux AUCLUILINH, KAK €CTECTBEHHO-HAyYHOI'0, TAK ¥ TYMaHUTapHOI'O
LIMKJIOB, €€ OCBOEHUE HEOOXOAUMO AJIsl NPOJOLKEHNU 00pa30BaHUs U B MOBCEAHEBHOW KU3HU.
PasButne y oOydaromuxcsi HayyHBIX IPEACTABICHUI O IPOUCXOXKAECHUH M CYLUIHOCTU
anreOpanyeckux aOCTpakiMid, crocobe OTpaKeHUs MaTeMaTU4eCKOM Haykol sBiIeHUH u
IPOLIECCOB B INPUPOAE U OOIIECTBE, POJM MAaTeMaTHYECKOrOo MOJEIMPOBAHUS B HAyYHOM
NO3HAHUU U B MPAKTHKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS U KAaYeCTB
MBIIUICHHSI, HEOOXOAMMBIX JJISl aJalTallid B COBpEMEHHOM mudpoBom obmecTtBe. M3yuenue
anreOpbl o0ecrieunBaeT pa3BUTHE YMEHHs HaOII01aTh, CPaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBIIICHHUS, CIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBAaTb CBOM
JeMCTBUSL U BBIBOJBI, (POPMYIHPOBATh yTBEepKAeHHs. OCBOCHHE Kypca anreOpsl o0ecrieynBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOYJaloIIUXCA: OHH HCIOJB3YIOT JACAYKTUBHBIE H
UHIYKTUBHBIC PACCyXAEHUs, 0000IIeHNEe M KOHKPETH3alulo, abCTparupoBaHUE U aHAJIOTHUIO.
OOyuenue anrebpe mpeanoyaraeT 3HAYUTEIbHBIH OOBEM CaMOCTOSTEIbHON JEATEIbHOCTH
o0yyaroIuxcs, IO3TOMY CaMOCTOSITEIbHOE pELIeHHWe 3a7ad  SBISIETCS  peanu3aunueit
JeSTEIbHOCTHOIO ITPUHLINIIA O0yUEHUSI.

B crpykrype mnporpammel y4eOHOro Kypca «Anredpa» s OCHOBHOTO OOIIEro
00pa30BaHUsl OCHOBHOE MECTO 3aHMMAIOT COJEp)KaTebHO-METOANYeCKue JIuHuM: «Hucna u
BBIUUCIICHUS», «AJreOpandeckue BbIPRXEHUS», «YPaBHEHHUS M HEpaBeHCTBa», «DyHKIUMY.
Kaxxnas u3 3TUX colepkaTesIbHO-METOANUECKUX JIMHUN Pa3BUBAETCS Ha MPOTSHKEHUU TPEX JIET
U3YYEHHUs Kypca, B3aUMOJIEUCTBYS C IPYTUMU €ro JUHUAMH. B Xoae uzydeHnus yuyeOHOro Kypca
00y4aromuMcst IPUXOAUTCS JIOTHYECKH pacCyKAaTh, UCIOIb30BAaTh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B CBSA3M ¢ 3THM B mporpaMmy y4eOHOro Kypca «Aiaredpay BKIIOUEHBI HEKOTOPhIE OCHOBBI
JIOTUKH, TPEJCTaBICHHbIE BO BCEX OCHOBHBIX pa3feflax MaTeMaTH4ecKoro o0pa3oBaHUs U
CIIOCOOCTBYIOIIME OBJIAIEHUIO 00YJarOIMMHCS OCHOB YHUBEPCAIbHOIO MATEMAaTUYECKOTO S3bIKA.
CopnepxaTenbHOW M CTPYKTYPHOM OCOOEHHOCTBIO Y4eOHOro Kypca «Anredpa» sBISETCS €ro
WHTETPUPOBAHHBIN XapakTep.

Conepxanue TMHUN «Hucna U BBIYUCICHUS) CITY>KUT OCHOBOM JUIsI AalIbHENIIIEr0 U3y4eHus
MaTeMaTUKH, CIOCOOCTBYET pa3BUTHIO y  OOydYarolIUMXCsl  JIOTUYECKOTO  MBIIUIEHUS,
(OpMHPOBAHHIO YMEHHsI MOJb30BaThCs ANTOPUTMAMHM, a TaKKe MPUOOPETECHHIO MPAKTUYECKUX
HaBBIKOB, HEOOXOAMMBIX JJIsi MOBCEJHEBHOHN XU3HU. Pa3BUTHE MOHATHA O YMCIEe Ha YpPOBHE
OCHOBHOTO 00111er0 00pa3oBaHUs CBSI3aHO C PAllMOHAIBHBIMU M HWPPALMOHAIBLHBIMU YHCIIAMU,
GbopMHUpPOBAHUEM TIPEACTABICHUI O JEHCTBUTEIHHOM YHCIE. 3aBEPIICHUE OCBOSHUS YHUCIOBOM
JUHUH OTHECEHO K CpeHeEMY 001eMy 00pa3oBaHUIo.

Conepxkanue JByX anreOpauecKkux JHMHUH — «AnreOpanyecKkue BBIPAKECHUS» U
«YpaBHEHHUS 1 HEPABEHCTBA» CIIOCOOCTBYET (POPMUPOBAHUIO Y 00YUAIOIINXCS MaTEMaTUYECKOTO
anmnapara, He0OX0JAUMOTO JIJIsl pelIeHUs 3a/lad MaTeMaTHKH, CMEKHBIX MPEIMETOB U MPAKTUKO-
OpPUEHTHPOBAaHHBIX 3agau. Ha ypoBHe OCHOBHOro o0Iero obpa3zoBaHMs y4yeOHBIH MaTepHai
IpyNIUpyeTcs BOKPYT pAalUMOHAIbHBIX BBIpOKEHHH. Asnredpa JIeMOHCTpPUPYET 3HAYeHHE
MaTeMaTUKH KakK s3bIKa JJI [MOCTPOCHMSI MaTeMaTUYEeCKUX MOJesiel, ONMHUCaHusl MPOLECCOB U
ABJIEHUHN peallbHOTO Mupa. B 3amaun oOydeHus anredpe BXOAIT TakXke AajbHEiIIee pa3BUTHE
QITOPUTMUYECKOTO  MBIIUICHUS,, HEOOXOAMMOro, B YaCTHOCTH, JJS OCBOEHHS Kypca
UHPOPMATUKK, M OBJAJCHHE HaBBIKAMU JEAYKTUBHBIX paccyxnaeHuil. [IpeoOpazoBanue
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CHMBOJIBHBIX ()OPM CIIOCOOCTBYET Pa3BUTHIO BOOOPAKEHMsI, CHIOCOOHOCTEH K MaTEMaTHYECKOMY
TBOPYECTBY.

Conepxanne  (yHKIMOHATBHO-TpAUUECKOM  JIMHUM  HAIeIeHO Ha  TOJy4YeHHUe
00y4aromuMucs 3HaHUHN 0 QYHKIHMAX KaK BaKHEHIIeH MaTeMaTHUeCKON MOJIENU JJIs OTIMCAHUS U
UCCJIEIOBaHMsI PAa3HOOOPA3HBIX MPOIIECCOB M SIBICHUUW B mIpupone M odmiectBe. M3yueHue
MaTepuana CIoCOOCTBYET PAa3BUTHIO Yy OOYYAIOIIMXCS YMEHHUS WCIIONb30BaTh PA3INYHBIC
BBIpa3UTENbHBIE CPEJICTBA SI3bIKAa MAaTEMAaTUKU — CJIOBECHBIC, CUMBOJIMYECKHE, rpaduyeckue,
BHOCHT BKJIaJ] B JOPMHUPOBAHUE MPEACTABICHUN O pOJIM MATEMATUKHU B PA3BUTUU [IUBUWIIU3ALMU U
KYJIBTYPBI.

Cornacno yuebHOMY MIaHy B 7-9 Kinaccax u3ydaercs yueOHbIN Kypc «AnreOpay, KOTOPBIi
BKJIIOYAET CIIEAYIOIIME OCHOBHBIC pa3lenbl coaepikaHus: «Yucna © - BBIYMCICHUS,
«AnreOpanyecKkue BhIpaKEHUs», «Y paBHEHUS U HEPABEHCTBaY, «DyHKIUNY.

Ha u3ydenue yue6HOro Kypca «Anredpa» orBogutcs 306 yacos: B 7 kinacce — 102 yaca (3
yaca B Hejeno), B 8 kimacce — 102 yaca (3 gaca B Henento), B 9 kinacce — 102 gaca (3 yaca B
HEJIEIIO).
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COJAEP)KAHUE OBYYEHUA

7 KUIIACC

Yuciia 1 BBIYUCICHUSA

JpoOu 0ObIKHOBEHHBIE U JIECATUYHBIE, IEPEX0/] OT OAHOM (OPMBI 3arIUCH APOOEH K IpyToil.
[loHsATHE PAaLlMOHAIBLHOIO YHCIA, 3aIIMCh, CPABHEHUE, YIIOPSAIOYMBAHUE PALMOHAIBHBIX YHCEIL.
ApudmeTndeckue IeWCTBUS C PAIIMOHAIBHBIMY YiClIaMu. Perienne 3a1aq u3 peatbHON MPaKTUKA
Ha 4acTH, Ha ApoOu.

CreneHp ¢ HaTypaJbHBIM IIOKa3aTelleM: OIpejesieHHe, IpeoOpa3oBaHUe BhIpAKEHUH Ha
OCHOBE OTpE/EICHHUS, 3aUCh OOIBIINX Yncenl. [IponeHTsl, 3anich MPOIEHTOB B BUJE IpoOU U
IpoOu B BHJIE NPOLEHTOB. TpU OCHOBHBIC 33[a4d Ha MPOILECHTHI, PELICHUE 33a]ad U3 peabHOU
IIPAKTHKU.

[TpuMeHeHne NPU3HAKOB AE€IMMOCTH, Pa3JI0KEHNE HA MHOKUTEIN HATYPAJIbHBIX YHCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IIpsiMasi U 0OpaTHasi MPONOPLHMOHATBHOCTH.

Auredpanyeckue BbIpaKeHHUs

IlepeMeHHBIE, YMCIOBOE 3HAUYEHUE BBIPAKEHUS C NEepeMEHHOW. JlomycTumble 3Ha4YeHUs
nepeMeHHbIX. [IpesicTaBieHre 3aBUCUMOCTH MEXTy BeJIMYMHAMU B Bujie GopMysibl. Berunciaenus
no ¢opmynam. IIpeobpa3oBanne OyKBEHHBIX BBIPAKEHUI, TOXKJAECTBEHHO PABHBIE BBIPAKEHUS,
npaBuiia npeoOpa3oBaHMsi CyMM M IPOM3BEIECHUH, ITpaBWila PACKPBITUA CKOOOK U NPUBEICHUS
HOJOOHBIX ClIaraeMblX.

CBolicTBa CTENIEHU C HATYPAJIbHBIM I10Ka3aTeIEM.

OpHowieHbl 1 MHOrouaeHsl. CreneHb MHorouiaeHa. CiioKeHHe, BBIYUTaHUE, YMHOKEHHE
MHOTOWICHOB. @OpMyIbl COKPAIIEHHOIO YMHOKEHHs: KBaApaT CyMMbl M KBaJpaT pPa3HOCTH.
®dopMyna pasHOCTH KBagpaToB. Pa3nokeHre MHOIOWIEHOB Ha MHOXKHUTEH.

YpaBHeHHUs] M HEPABEHCTBA

VYpaBHeHHe, KOpEHb YpaBHEHHS, IIpaBuiia MpeoOpa3oBaHMsl ypaBHEHUS, PaBHOCUIBLHOCTD
YpaBHEHUM.

JIuneliHOe ypaBHEHHME C OJHOW IEPEMEHHOM, YMCIO KOPHEW JIMHEWHOIO ypaBHEHUS,
pellleHne JIMHEHWHBIX ypaBHeHHH. CocTaBi€HHME YpaBHEHHUH IO YCIOBHUIO 3ajadd. PemieHue
TEKCTOBBIX 3aJ1a4 C [IOMOLIBIO YPABHEHUM.

JluneiiHOe ypaBHEHHE C ABYMs IEepeMEHHBIMU M ero rpaduk. Cucrema JIBYyX JIMHEHHBIX
ypaBHEHUW C JABYMsI TIepeMEHHBIMHU. PeleHue cucremM ypaBHEHHH CIIOCOOOM MOICTaHOBKH.
IIpuMepsl peleHns TEKCTOBBIX 3a7a4 € TOMOILBI CUCTEM YPaBHEHUM.

DOyHKIUH

Koopannara Toukm Ha mnpsMod. UucinoBele NpOMEXYTKH. PaccrosiHue Mexny IByMs
TOYKaMU KOOPJAMHATHON IIPSMOM.

[TpsamoyronbHas cuctemMa koopauHatT, ocu Ox um Oy. AOcrucca W OpJuHATa TOYKU Ha
KOoOpAMHATHOM miockocTh. Ilpumeps! rpadukoB, 3agaHHbIX (opmynamu. UreHue rpadukoB
peanbHbIX 3aBUcuMocTel. [lonarue pynkunu. I'paduk pynkuuu. CoiictBa GpyHkiuil. JInnelinas
bynaknus, e€ rpaduk. ['paduk dyakuun y = [X|. 'paduueckoe pereHne TMHEHHBIX YpaBHEHUHN 1
CUCTEM JIMHENHBIX YPaBHEHUMN.
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8 KUIACC

Yuciia ¥ BBIYHMCICHUSA

KBanparaelii koperb u3 uywcia. lloHstue 00 wuppanwoHanbHOM uyuche. JlecaTnyHbie
NpUOJIMKEHNST UPPALMOHANBHBIX Yncesl. CBolcTBa apu(pMETHYECKUX KBaJPAaTHBIX KOPHEH U UX
IpUMEHEHHE K IpeoOpa3oBaHUIO YMCIOBBIX BBIPAKEHHM M BbIUUCICHUSIM. JleHCTBUTEIbHBIE
YUCIIA.

Crernens ¢ 1eNbIM IT0Ka3aTeaeM U e€ cBoiicTBa. CTaHgapTHas 3aluch YKUCa.

Anredpanyeckue BbIPaKeHUA

KBaznpaTHblil TpEXUIICH, Pa310KEHUE KBAAPATHOIO TPEXWICHA HA MHOKHUTEIIH.

Anrebpanueckast 1poOb. OCHOBHOE CBOHCTBO anreOpandeckoil apobu. CroxkeHue,
BBIYUTAHUE, YMHOXKEHHE, JeICHUEe airedpandeckux ApoOeil. PammonanbHble BBIpQXKEHUS M UX
npeoOpa3oBaHueE.

YpaBHeHHs] M HEPABEHCTBA

KBangpatHoe ypaBHeHue, ¢Gopmyrna KOpHEW KBaJpaTHOro ypaBHeHHs. Teopema Buera.
Pemenune ypaBHeHHM#, cBomAlIMXCA K JIMHEWHbIM M KBaapaTHbIM. Ilpocreiimme npoGHO-
paloHaIbHbIEC YPaBHEHUS.

I'paduueckas uHTEpHpeTalusl YpaBHEHUH ¢ ABYMS NEPEMEHHBIMU M CHCTEM JIMHEWHBIX
YPaBHEHUH € IByMs IEpeMEHHBIMU. [ [prMephl peleHns cucTeM HEJIMHEWHBIX YPABHEHUM C IBYMS
[IEPEMEHHBIMH.

Pemienue TekCTOBBIX 3ajay anreOpanyeckuM CrocoOoM.

YucnoBsle HEpaBeHCTBA M MX CBoiicTBa. HepaBeHCTBO ¢ OJHOW IEPEMEHHOM.
PaBHOCUbHOCT HepaBeHCTB. JIuHeilHble HepaBeHCTBA C OAHOM mnepeMeHHOW. Cucrtemsl
JIMHENHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.

DOyHKIUH

[Tonstue ¢pynkuuu. OOGMaCTh ONMpeaesIeHUs] 1 MHOXKECTBO 3HaueHUH QyHKIuHU. CrocoObl
3aaHus QyHKIUH.

I'padpuk ¢dynkuuu. Yrtenue coiictB pyHkuuu no e€ rpaduky. [Ipumeps rpagukon
(GYyHKLUH, OTpaKaIOLUMX pealbHbIe IPOIIECCHI.

@OyHKIMY, ONUCHIBAIOIINE NPSAMYI0 M OOpaTHYIO MPONOPIHOHAIBHBIE 3aBUCUMOCTH, MX
rpadukn. yrkuEy y = x2, y = x3, y = \x, y=|x|. [paduueckoe pemeHre ypaBHEHHI H CHCTEM
YpaBHEHUM.

9 KJIACC

Yucaa 1 BIYMCTIEHUS

PannonanbHble Yncna, uppaloHaIbHbIe YUCIa, KOHEYHBIE U OECKOHEUHBIE JeCATUYHBIC
npodu. MHOXECTBO JEHCTBUTEIBHBIX YHCEJ, JEUCTBUTEIbHBIC YHCIIa KaK OECKOHEYHBIC
JeCATUYHBIE IPpoOH. B3anMHO 0/THO3HAYHOE COOTBETCTBUE MEXTY MHOKECTBOM JICHCTBUTEIBHBIX
Yucell U KOOPAUHATHOW MPSMOIA.

CpaBHeHUE JEHCTBUTENBHBIX YHUCEN, apuPMETHYECKHE ACUCTBUSA C JACHCTBUTEIHHBIMU
YHCIIAMHU.

Pa3mepsl 00bEKTOB OKPYKAIOMIET0 MUPA, ITTUTETHFHOCTH MPOIIECCOB B OKPYKAIOIIEM MHUPE.

[Tpubmmk€HHOE 3HAUEHUE BEIWYMHBI, TOYHOCTh NpUOMmKeHUs. OKpyrieHHe 4YHCell.
IIpukuaka v oLleHKA pe3yJIbTaTOB BHIYUCIICHUM.

AuiredpanuecKkue BbIpasKeHUs1

KBagpaTHbiii TpEXWIECH, pa3ioKEHUE KBAAPATHOTO TPEXWICHA HA MHOXKHUTEIH.
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YpaBHeHNsI M HEPABEHCTBA

JIuneitHoe ypaBHeHue. Pelienue ypaBHEHUH, CBOSAILUXCA K TUHEWHBIM.

KBagparHoe ypaBHeHHe. PenieHue ypaBHEHUN, CBOASIIMXCA K KBaJpaTHbIM. bukBaaparHoe
ypaBHeHuE. [IpuMepsl pelieHus ypaBHEHUM TPEThel M 4eTBEPTOM CTENEHEH pa3yioKEHUEM Ha
MHOHUTEIH.

Pemenue npoOHO-palimoOHaTBHBIX YpaBHEHUH. PelieHre TeKCTOBBIX 331249 alnreOpandecKum
METOJIOM.

VYpaBHeHHE C JABYyMs NEpPEMEHHbIMH U ero rpaduk. PemieHue cucreM JBYX JHMHEHHBIX
YpaBHEHUH € JBYyMsl NEpEMEHHbIMU. PelieHue cucreM JByX YpaBHEHHMH, OJIHO U3 KOTOPBIX
JUHEWHOe, a Jpyroe — BTOpOH cterneHu. I'paduueckas MHTEpPIpETaLUs CUCTEMbl YpaBHEHUH C
JBYMsI IEPEMEHHBIMU.

Pemennie TeKCTOBBIX 3aj1a4 aNredpandeckum crocoOom.

YuciioBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne NMHEMHBIX HEPABEHCTB C OJAHOM NIEPEMEHHOW. PenieHue cucreM JIMHEMHBIX
HEpaBEHCTB C OAHOW mepeMeHHOW. KBangparHble HepaBeHcTBa. I'padmueckas MHTepHpeTanus
HEPaBEHCTB U CUCTEM HEPABEHCTB C JIByMsI [IEPEMEHHBIMH.

DOyHKIUHA

KBanparnunast ¢yHkmus, e€ rpaduk u cBoiictBa. [lapabona, KOOpAMHATHI BEPITUHBI
napaboJibl, 0Ch CAMMETPHUH TapaldoIbL.

I'padukn dyrkmit: y = kx, y=kx + b, y=k/x, y =x3, y = VX, y = |x| 1 ux cBoiicTBa.

Yucii0BbIe NOCI€I0BATEIBHOCTH U NPOTrPecCUm

[TonsiTHEe YMCIIOBOM MOCIEAOBATEIBHOCTU. 3aJjaHue TOCIEI0BATEILHOCTH PEKYPPEHTHOMN
dbopmyioit u GopMyIIoi n-ro dieHa.

Apudmerndeckas 1 reomerpuueckas nmporpeccuu. @opmysl 7-ro yjaeHa apupMeTHIecKon
U TEOMETPUYECKOHN IIPOTPECCUM, CYMMBI IIEPBBIX 71 YICHOB.

N300pakeHre 41wieHOB apU(PMeTHUecKO M TeoMeTpUYecKod Mporpeccuid TOYKaMu Ha
KOOpPJMHATHOM MIIOCKOCTHU. JINHENHBIN 1 SKCIOHEHUIUAIbHBINA POCT. CII0KHbBIE MPOLIEHTHI.

[okymMeHT co3aaH B anekTpoHHon chopme. Ne 073 ot 22.09.2023. UcnonHutens: BeuknTtoBa T.A. 0 AIEKTPOHHbINA
CtpaHuua 6 13 18. CtpaHnua cosgana: 22.09.2023 12:37 =¥ TATAPCTAH



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOTI'O OBIIIET'O OBPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUS NPOTpaMMbl Yy4eOHOTO Kypca «Anredpa»
XapaKTEepU3YIOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

IIPOSIBIICHUEM MHTEpeca K MPOLUIOMY M HACTOSILEMY POCCHUMCKOM MAaT€MaTUKH,
LIEHHOCTHBIM OTHOLIEHUWEM K JOCTHKEHHSAM POCCHUMCKHX MAaT€MaTUKOB M POCCHUCKON
MaTEMaTUYECKOH IIKOJIbI, K HCIIOJIb30BAHUIO 3TUX JTOCTH)KEHUH B APYTUX HAyKaxX M HMPUKIIATHBIX
chepax;

2) rpa:kIaHCcKoOe M 1yXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIOJHEHUIO OOSI3aHHOCTEH TIpakJaHMHA M pealn3aluu ero Ipas,
NPEJCTAaBICHUEM O MAaTEeMAaTUYeCKHX OCHOBaX (YHKIMOHHPOBAHUS PA3IUYHBIX CTPYKTYD,
SIBIICHU, TIPOLEAYpP TPakJAHCKOTO 00IecTBa (Hampumep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYX/IEHUIO 3TUYECKUX MPOOJeM, CBSI3aHHBIX C MPAKTHUYECKUM IMPUMEHEHHEM JIOCTHUKEHUH
HayKH, OCO3HAHUEM BaXHOCTU MOPAJIbHO-ITUUYECKUX IPUHIUIIOB B IEATENBHOCTH YYEHOTO;

3) Tpya0BO€E BOCIIUTAHME:

YCTAaHOBKOM Ha AaKTHMBHOE y4YaCTHE B PELICHUM IMPAKTUYECKUX 3aJlad MaTeMaTH4eCKOU
HalpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MAaTEeMaTH4ECKOro 0Opa30BaHUs Ha MPOTSHKEHUU Bcel
KHU3HU Ul YCHEeITHON Npo(ecCHOHANbHOM AeITeIbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHU,
OCO3HAaHHBIM BBIOOPOM W TIOCTPOCHHWEM WHIMBHUIYaJIbHOH TPACKTOPUHM OOpa30BaHUS U
YKU3HEHHBIX TUIAHOB C Y4ETOM JINYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTHYECKOEe BOCTIMTAHME:

CHOCOOHOCTBIO K SMOLIMOHAJIBHOMY M 3CTETHUYECKOMY BOCHPHUATHIO MaTeMaTHYEeCKHX
00BEKTOB, 33/1a4, PELICHUH, pacCyKI€HUHN, YMEHUIO BUJETh MAaTEMAaTHYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 O3HAHMA:

OpHUEHTAllMe B JIEATENLHOCTH HAa COBPEMEHHYIO CHUCTEMY HAyuyHBIX NpeACTaBIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHUS 4YEJIOBEKa, MPUPOABI U 00IecTBa, NOHUMAaHHUEM
MaTeMaTUYeCKOl HayKu Kak c(epbl 4elIOBEYECKOW NeATeNbHOCTH, 3TaloB €€ pa3BUTHS U
3HAYMMOCTH JJIsl Pa3BUTHUS LIMBUIIN3ALUH, OBJIAJICHUEM SI3bIKOM MAaTEMAaTHUKU U MaTeMaTH4YECKON
KyJIbTYpOH Kak CpEICTBOM IIO3HAaHHWS MHUPA, OBJAJEHUEM IPOCTEHIIMMH HAaBBIKAMU
HCCJIEIOBATEIbCKOM 1eATEeIbHOCTH;

6) ¢pusuyeckoe BocnuTaHue, POPMUPOBAHUE KYJIbTYPbI 310POBbS M IMOLMOHAIBHOI'0
Os1aromostyqusi:

TOTOBHOCTBIO TPUMEHSTh MaTEMaTUUECKNE 3HAHUS B UHTEPECAX CBOETO 3/10POBbs, BEACHHUS
3I0pOBOro 00pa3a >KM3HH (340pOBOE MUTaHME, COATTAHCUPOBAHHBIN PEXUM 3aHATUN U OTIbIXA,
perynsapHas (u3nueckas aKTUBHOCTb), COPMUPOBAHHOCTHIO HaBbIKa PeQIIEKCHH, NPU3HAHUEM
CBOETO MpaBa Ha OIIMOKY M TAaKOTO e MpaBa Jpyroro 4eioBeka;

7) 3K0JIOTMYeCKOe BOCIIUTAHUE:

OpUEHTalle Ha MpUMEHEHHEe MaTeMaTHYeCKHX 3HAHUM JUIsl pelleHus 3ajad B obiactu
COXPAHHOCTH OKpY)KaloIleW cpeipl, IMIAaHUPOBAaHUS IMOCTYNKOB M OLEHKH HMX BO3MOXHBIX
MOCJEACTBUM Ui OKpY>KaroIlel Cpeibl, 0CO3HAaHHEM TJI00AIBHOTO XapaKTepa 3KOJIOIMYECKHX
npo0JeM U myTel uxX pereHus;
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8) aganTanusa K M3MEHSIOIMMCS YCJIOBUSIM COIUAJIbHON U MPUPOIHOM Cpeabl:

TOTOBHOCTHHO K IIGIZCTBPISIM B YCJIOBHUAX HCOHpCI[CJIéHHOCTI/I, IOBBINICHUIO YPOBHSA cBOEH
KOMIICTCHTHOCTH Y€PC3 MPAKTUUCCKYIO ACATCIbHOCTh, B TOM YHCJIIC YMCHUC YUYUTLCA Y APYIrux
Jt0Jiel, mpuoOpeTaTh B COBMECTHON NIEATEIBHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETCHIIUU U3
OTIbITA IPYTHX;

HE00X0IMMOCTBIO B (DOPMHPOBAHNU HOBBIX 3HAHMIA, B TOM 4Yucie (GOPMYIHPOBATH UJECH,
IIOHATHUS, THUIIOTC3bI 06 o0ObeKTax u SABJICHUAX, B TOM YHCJIC PAHCC HCU3BCCTHBIX, OCO3HABATDH
neduuThl COOCTBEHHBIX 3HAHUN 1 KOMIIETEHTHOCTEH, IIIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO 0CO3HABATH CTPECCOBYIO CUTYAIIHIO, BOCHIPUHUMATH CTPECCOBYIO CUTYAIIHIO
KaK BBI30B, TPEOYIOUIMI KOHTPMEP, KOPPEKTUPOBATh NPUHUMAEMbIE DPEUICHUS W JICHCTBHS,
(GbopMyIUpPOBATh U OLICHUBATH PUCKU H MOCIEICTBUS, JOPMUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIbTATDI

ITo3HaBaTeabHBIE YHUBEPCAJbHBIC yqeﬁmﬂe JeHCTBUA

ba3oBble Jjornueckue a1elcTBUA:

® BBIABISTH U XapaKTEPU30BaTh CYIIECTBEHHBIE MPHU3HAKKM MATEMAaTHYECKUX OOBEKTOB,
MOHSTHUI, OTHOIICHUH MEXIy MOHITUSIMH, (HOPMYIHPOBATH OMpEIeNICHUs MOHSITUH,
yCTaHaBIIMBATh CYIIECTBEHHBIN MPU3HAK KJIaccU(PUKAIIMN, OCHOBAHUS JIJIs1 00001IeHus
Y CpaBHEHUS, KPUTEPUHU ITPOBOIMMOI0 aHAJIN3A;

® BOCIPHHHUMATbH, (HOPMYIUPOBATh U MPEOOPA3OBHIBATH CYXKICHHUSA: YTBEPAUTEIbHBIC U
OTpUIATEIIbHBIC, SAMHUYHBIC, YACTHBIC U OOIITUE, YCIIOBHBIC,

® BBIBIATH MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IIPOTUBOPEUHS B (haKTax,
JAHHBIX, HAONIOJICHUSIX W YTBEPXKIACHUSAX, TpeajiaraTh KPUTEPUU VISl BBISBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

e JieNaTh BBIBOJABI C MCIOJB30BAaHUEM 3aKOHOB JIOTHKH, ACTYKTUBHBIX U MHIYKTUBHBIX
YMO3aKTFOYeHUN, YMO3aKIIOUeHUH 110 aHAIIOTUH;

e pa3dupaTh JOKA3ATEIHCTBA MATEMATHUCCKUX YTBEPKACHHH (TIPsIMBbIE U OT TPOTUBHOTO),
MPOBOAMUTH CAMOCTOSITEIbHO HECIOKHBIE JTOKA3aTelhCTBA MaTeMaTH4YeCKUX (DaKkToB,
BBICTpauBaTh apryMEHTAlMIO, TPUBOIUTH MPUMEPHI U KOHTPIPUMEPHI, 000CHOBHIBATH
CcOOCTBEHHBIE PacCyXICHUS;

e BBIOMpaTh Croco0 perieHuss y4eOHOUW 3amauu (CpaBHHUBATh HECKOJBKO BapUAHTOB
penieHus1, BHIOMpaTh HanbOoIee MOIXOMAIIUNA ¢ YIETOM CaMOCTOSITEIbHO BBIJEICHHBIX
KpUTEPUEB).

ba3zoBble ucciienoBare/ibCKue AeMCTBUA:

® JWCIOJIb30BaTh  BOIMPOCHI  KAaK  HWCCIAEAOBATEIIbCKUHA  WHCTPYMEHT  TIO3HAHUA,
dbopMynupoBaTh BOMPOCHL, GUKCUPYIOIINE MTPOTHBOPEUHE, TPOOIEMY, CAMOCTOSTEIIEHO
yCTaHaBIMBAaTh UCKOMOE U JaHHOE, (OPMHUPOBATH THUIIOTE3Yy, apTYMEHTHPOBATh CBOIO
MO3UIINIO, MHEHUE;

® [POBOJUTH MO CAMOCTOSTENIbHO COCTaBIICHHOMY IIJIAHY HECIOXXHBIA HIKCIIEPUMEHT,
HeOOJIbIIOE HCCIEA0BaHWE IO YCTAHOBJIEHHMIO OCOOEHHOCTEW MaTeMaTHYeCKOIo
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEX]Yy COOO0M;

® CaMOCTOATENHHO (opMyaupoBaTh OOOOIIEHUS W  BBIBOJABI IO  pe3yjbTaTaM
MpOBENEHHOTO HAOTIOACHMS, UCCIEAOBAHUS, OIEHUBATh JOCTOBEPHOCTh MOMYUEHHBIX
pe3yJIbTaTOB, BEIBOJIOB U 0000IICHMIA;
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® [IPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOLIECCA, @ TAKXKE BBIABUIATDH MTPEANIOI0KECHUS
0 €ro Pa3sBUTUU B HOBBIX YCIIOBUSX.
Pabora ¢ unopmanmeii:

® BBIIBJIATh HEIOCTATOYHOCTh U M30BITOUYHOCTh MH(OPMAIMM, JAHHBIX, HEOOXOAMMBIX
JUIsl pELIEHNUs 3a]1a4H;

e BbIOMpPATh, AaHAIU3UPOBATh, CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh MH(DOpMAIUIO
Pa3INYHBIX BUAOB U (POPM IPEICTABICHHUS;

e BbIOMpaTh (hOpMy MpeaCcCTaBICHHS HH(POPMAUK U WIUTIOCTPUPOBATh pEIIaeMble 3a/1aun
cXeMaMH, AuarpaMMaMu, HHOU rpaduKoil 1 uX KOMOWHAIHSIMU;

® OIICHWBATh HAAEKHOCTH MHPOPMALIUH 110 KPUTEPHUSM, MPEATIOKECHHBIM YUUTEIIEM HIIN
c(OpMyYITHPOBAHHBIM CAMOCTOSITENHHO.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

e BOCIPUHHUMATH B (HOPMYIHPOBATH CYXKIIEHHUS B COOTBETCTBUU C YCIOBUSMHU M LEISIMU
oOIIeHus, SICHO, TOYHO, T'PAaMOTHO BBIpAXaTh CBOK TOYKY 3pEHUS B YCTHBIX U
IIMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 110 XOAY PEIICHUs 3a/1a4i, KOMMEHTUPOBATh
IIOJIy4ECHHBIA pe3yibTarT;

e B X0Jie 00CYX/IeHHs 3a7aBaTh BOIPOCHI IO CYLIECTBY 00CYKaeMOil TeMbl, IPOOIIEMBI,
peraeMoii 3a1auu, BbICKa3bIBaTh UJIEH, HAlLIEJICHHbBIE HA TOMCK PELICHMS], COTIOCTABIATh
CBOU CYXJIEHUS C CY)KICHUAMHU JAPYIMX YYaCTHUKOB JIMajiora, OOHapyKUBaTh pa3inune
U CXOJCTBO IO3UIMH, B KOpPpeKTHOW (opme (HopMyIupoBaTh pa3HOITACHUS, CBOU
BO3pa)KEHUS;

® [IPEACTaBIATH PE3YIbTaThl PEIIECHUS 3aJla4M, SKCIIEPUMEHTA, UCCIIE0BaHMs, IPOCKTa,
CaMOCTOSITENIbHO BbIOMpATh (opMaT BBICTYIJICHUS C Yy4ETOM 3ajad Mpe3eHTAlMU U
0COOEHHOCTEHN ayAuTOpUH;

® [IOHUMMAaTh U UCIIOJIH30BaTh IPEUMYILIECTBA KOMAaH/IHOM U MHIUBUIYaIbHON pabOThI IPH
pelIeHny yueOHbIX MaTeMaTHUYEeCKUX 3a/1aY;

® [IPUHUMATh LEJIb COBMECTHOM JESATENIbHOCTH, INIAHUPOBATh OPraHU3alUI0 COBMECTHOM
paboThl, pacrpenensTh BUAbI paboT, 10roBapuBaThCs, 00CYKIaTh MPOLIECC U Pe3ybTaT
paboThl, 0000111aTh MHEHHUSI HECKOJIBKHX JIFOJIEH;

®  y4acTBOBAaTh B IPyNNOBbIX (hopMax paboThl (00CykIeHNs, 0OMEH MHEHUSIMH, MO3TOBbIE
HITYPMBI U JPYTHUE), BBIIOIHATH CBOIO YaCTh pabOThI U KOOPIMHUPOBATH CBOM JEHCTBUS
C JPYT'MMHU YJ€HaMM KOMaH]Ibl, OLIEHUBATh Ka4e€CTBO CBOETO BKJIaJa B OOLINN MPOJIYKT
10 KpUTEPUSIM, CHOPMYIHPOBAHHBIM YYACTHUKAMU B3aUMOIEHCTBHSL.

PeryasitTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS
Camoopranuzanus:

® CaMOCTOSITENIbHO COCTaBJATH IUIaH, AJNTOPUTM pelleHHs 3ajaud (MM €ro 4acTb),
BBIOMpPATh CHoco0 pemeHus ¢ y4€TOM MMEIOUIMXCS PEeCypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHpPOBaTh U KOPPEKTHPOBATh BAPUAHTHI PEIICHUN C YUETOM
HOBOM MH(OpMaIuu.

CaMOKOHTPOJIb, SJMOIUOHAIbHBIH HHTEJVIEKT:

e BIJAJIETh CIOCO0aMU CaMOINPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3ysbTaTa perIeHUs
MaTeMaTUYECKOH 3a7aun;

® MpeABUAETh TPYJHOCTH, KOTOPhIE MOTYT BO3HUKHYTh IPH PELICHUH 33Jaud, BHOCHUTD
KOPPEKTHBBI B JEATEIbHOCTh HA OCHOBE HOBBIX OOCTOATENHCTB, HAMJECHHBIX OIIUOOK,
BBISIBJICHHBIX TPYJHOCTEN;
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® OLEHUBATh COOTBETCTBUE PE3YJIbTATa AEATEIbHOCTU IOCTABICHHOMN LIEIN U YCIOBUSM,
OOBSICHATH IPUUMHBI TOCTUKEHUS UM HEIOCTUKEHUS 11€IH, HAXOUTh OLIMOKY, 1aBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

K xonmy oOyuenus B 7 Kjacce OOydYaroIIMiics TMOMYYHUT CIEAYIOLUIUE IpeaIMETHbIC
pe3yibTaThl:

Yuciia 1 BLIYUCICHUA

BbImonHsaTe, coueTas yCTHbIE W NHCbMEHHbIE NPHUEMBI, apudmeThyeckue IEHCTBUS C
pauMOHaIbHBIMH YHCIIAMHU.

HaxoauTe 3HaueHHWs] YHCIOBBIX BBIPAKEHHUH, NMPUMEHSTH PAa3HOOOpPA3HbIE CHOCOOBI
npuéMbl BBIYUCIICHHS 3HAYCHHWH JPOOHBIX BBIPAKECHUH, COAEPIKAIIMX OOBIKHOBEHHBIE U
JECSTHUYHBIE TPOOH.

[lepexonuTh OT 0AHOM (HOPMBI 3aMKUCH YUCEN K IpYyrod (MpeoOpa3oBHIBATH NECATHUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATHYHYIO, B YAaCTHOCTH B OECKOHEYHYIO
JECATUYHYIO APOOB).

CpaBHMBATh U yNOPSAJOUYUBATH PALIMOHATIBHBIE YHCTIA.

OxpyrisTh uucna.

BBINONHATE NPUKUAKY U OLEHKY pe3yjbTaTa BBIYMCICHUM, OLEHKY 3HAYEHUN YUCIIOBBIX
BBIPAKECHUM. BBINOIHATE JEUCTBUA CO CTENECHSAMHU C HATyPAJIbHBIMU ITOKA3aTEISIMHU.

[IpuMeHATh pU3HAKK JEIUMOCTHU, Pa3JI0KEHUE Ha MHOKHUTEIHN HATYPAJIbHBIX YHCEIL.

Pemate NpakTUKO-OPUEHTUPOBAHHBIE 3a/aud, CBS3aHHBIE C OTHOIIEHHEM BEJIMYUH,
MIPONOPLUMOHAIBHOCTBIO BEJIUYMH, IPOLIEHTAMH, HHTEPIIPETUPOBATh PE3YJIBTATHI PELICHUS 3a/1a4
C Y4ETOM OrpaHMUYEHUH, CBSI3aHHBIX CO CBOMCTBAaMH pacCMaTpUBaEeMbIX OOBEKTOB.

Auredpanyeckue BbIPaKeHHUs

Hcnonb3oBath anredbpanyeckyro TEPMUHOJIOTHIO U CUMBOJIHMKY, IPUMEHATH €€ B Ipoliecce
OCBOCHMS yueOHOT0 MaTepuana.

Haxonuth 3HaueHns OyKBEHHBIX BBIPQXKEHUN IIPU 3aJIaHHBIX 3HAYEHUSX IEPEMEHHBIX.

BoinonHsaTe npeobpazoBaHus LEI0I0 BBIPAKEHUS] B MHOTOUWIEH MPUBEACHUEM IOI00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BBINIONIHATE  YyMHOXKEHHE OJHOYICHA HA MHOIOYIEH M MHOIOWIEHAa HAa MHOTIOYJIEH,
NPUMEHSTH (POPMYIIBI KBaJlpaTa CyMMbI U KBaJpaTa pa3HOCTH.

Ocy1ecTBIsITh pa3IoKEHHE MHOTOWIEHOB HA MHOMKUTEIM C IMOMOIIbIO BBIHECEHUS 3a
CKOOKM 0OIIero MHOKHUTENS, TPYNIMPOBKH CIaraeMbIX, IpUMEHeHHUs (HOpMy COKpam&éHHOTro
YMHOKEHHS.

[IpumensTh npeoOpa3oBaHUS MHOTOWIEHOB Ui pEUIeHHs pa3MyHbBIX 3a1ad U3
MaTE€MaTHUKH, CMEXXHBIX IIPEIMETOB, U3 PEaJTbHON MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATYpaJIbHBIMH MOKa3aTeNsIMH JUIs IpeoOpa3oBaHuUs
BBIPAKCHU.

YpaBHeHUs1 M HEpaBEHCTBA

Pemars nuHelHBbIE ypaBHEHHUSI C OJHON MEPEMEHHOM, MPUMEHsS MpaBWia Mepexoaa OT
UCXOJHOIO YpaBHEHHUS K pPaBHOCWIbHOMY eMy. [IpoBepsATh, ABISAETCS JIM YUCIO KOpPHEM
YPaBHEHHS.

[TpumensTh rpaduueckre METO bl IPH PEIICHNUN JIUHEWHBIX YPAaBHEHUN U UX CHCTEM.
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[TonGupats mpuMepsl Map YUCEI, SBISIOLIMXCS pEIIeHUEM JTMHEHHOr0 YpaBHEHUS C ABYMS
IIEPEMEHHBIMH.

CtpouTh B KOOpPAMHATHOM IIJIOCKOCTH TpauK JUHEWHOTO ypaBHEHHUS C JABYMS
HEPEMEHHBIMHU, TOJIb3YACh I'PapUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPAaBHEHUS.

Pemare cucTreMbl ByX JIMHEHHBIX YpPaBHEHUH C JIByMsl II€PEMEHHBIMH, B TOM 4YHCIIE
rpadu4ecKy.

CocTaBiATh M pemath JUHEHHOE ypaBHEHUE WJIM CHUCTEMY JIMHEHHBIX YpaBHEHHWH IO
YCIIOBUIO 3a/layd, WHTEPIPETUPOBAaTh B COOTBETCTBUM C KOHTEKCTOM 3aJadd IOJyYEHHBIN
pe3yJbTarT.

DOyHKUUHA

N300paxarb Ha KOOPAMHAaTHOW NPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHATaM, JIy4Hd, OTpPE3KH, WHTEpBaJIbl, 3allMCbIBaTh YHCIOBBIE IIPOMEXKYTKH Ha
aJreOpanyeckoM s3bIKe.

OtmeuaTh B KOOPAMHATHON IJIOCKOCTH TOYKM MO 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduku uHeHHBIX QyHKuuid. CTpouTs rpaduk GyHKINH y = [X|.

OnuceiBaTh € IOMOIIBIO (YHKIMHA M3BECTHbIE 3aBUCUMOCTH MEXIY BEJIWYMHAMU:
CKOPOCTb, Bp€Ms, PacCTOSHME, LI€HA, KOJIMYECTBO, CTOUMOCTb, IPOU3BOIUTENBHOCTb, BpeMH,
00BEM pabOTHI.

Haxoauts 3HaueHne QyHKIMH 10 3HAYCHUIO €€ apryMeHTa.

[Tonumats rpaduyeckuil crocod NmpeicTaBiIeHUs M aHAIW3a MHPOPMALMU, U3BIEKaTh U
MHTEPIPETUPOBATH HHPOPMALIUIO U3 IPa(UKOB PeabHBIX MPOLIECCOB U 3aBUCUMOCTEH.

K xonimy oOydenHuss B 8 kJjiacce 0OOydarOmMICS MOJYYUT CIEAYIOIIHAE TPEIMETHBIE
pe3yJIbTaThl:

Yuciia 1 BbIYUCICHUA

Hcnonp30BaTh HayallbHBIE TPEJCTABICHUS O MHOXKECTBE JEHCTBUTENBHBIX YHCEN AJIA
CPaBHEHMsI, OKPYIJIEHUS M BBIYMCIEHUHN, HM300pakaTh [EHCTBUTENbHBIE YHCIIA TOYKAMU Ha
KOOPJIWHATHOM IPSIMOIA.

[TpuMeHATh TOHATHE apU(PMETHUYECKOrO KBaJpPaTHOTO KOPHS, HAXOAUTh KBaJpaTHbIC
KOPHH, UCIOJIb3Yys IPU HEOOXOAUMOCTHU KAJIbKYJIATOP, BHIIOIHATH MPeoOpa30oBaHus BhIpaKEHHH,
coJiepKalliX KBaJpaTHbIE KOPHU, UCIOIb3Yys CBOMCTBA KOPHEH.

Hcnonp3oBaTh 3anmucu OOJIBIIMX M MaJlbIX YMCEI C MOMOUIbIO JECATUYHBIX JpoOeil u
crene”ed umucia 10.

AuredpanyecKkne BbIPaKeHUs

[IpuMeHsTh TOHSATHE CTENEHH C IeJIbIM II0Ka3aTelieM, BBIIOJHATh MpeoOpazoBaHUs
BBIPAXEHHI, COIEPIKALUX CTENEHH C LI€TIbIM MTOKa3aTeIeM.

BhINONHATE TOXJIECTBEHHBIE NMPEOOpa30BaHMs PALMOHAIBHBIX BBIPAXEHUH Ha OCHOBE
IpaBuiI JEHCTBUN HAaJl MHOTOYJICHAMH M alredpanyecKuMH JpoOsMu.

PacknaapiBaTh KBaJIpaTHBIN TPEXUIIEH Ha MHOKUTEIH.

[TpumeHsTh MpeoOpa3oBaHUsI BHIPAKEHUH JIJIS pEIIeHUs Pa3IMYHbIX 337a4 U3 MaTeMaTUKH,
CMEKHBIX IIPEIMETOB, U3 PEAIIbHON IIPAKTUKH.

YpaBHeHHUs M HEpABEHCTBA

Pemarp nuHeiiHble, KBaJpaTHbIE YPaBHEHUS U PAallMOHAIbHBIE YPAaBHEHUS, CBOJASIIUECS K
HUM, CUCTEMBI IBYX YPaBHEHUH C IBYMS IEpEMEHHBIMH.

ITpoBoauTH MpOCTENIINE UCCIEA0OBAHNS YPABHEHUN U CUCTEM YPAaBHEHUM, B TOM UHUCIIE C
IpUMEHEHHEM rpaduyecKux NnpeacTaBlieHui (YyCTaHaBIUBAaTh, UMEET JIM YPaBHEHHE HII CUCTEMa
YPaBHEHMH pELIeHUs, €CIIM UMEET, TO CKOJIBKO, U IIpoUee).
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[TepexoauTh OT ciOBeCHOW (GOPMYIUPOBKH 3afaur K €€ anreOpandecKkod MoJenu C
IIOMOLIbIO COCTABJICHUS YPAaBHEHMsI WJIM CHUCTEMbl YypaBHEHWIl, HWHTEpPIPETUPOBATh B
COOTBETCTBUU C KOHTEKCTOM 33Jauy IIOJyYEHHBIH PE3yJIbTaT.

[IpuMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB ISl CPABHEHMS, OLICHKH, PEIIaTh JUHEHHbIE
HEPAaBEHCTBA C OJHOM NEpEeMEHHOM U WX CHCTEMbI, JaBaThb TIpadUUYECKyl0 HILTIOCTPALNIO
MHO’KECTBA PELICHUI HEPaBEHCTBA, CUCTEMbl HEPABEHCTB.

DOyHKUUHA

[Tonrmath U UCTIOIB30BaTh (QYHKIIMOHAILHBIC TOHITUS U SI3bIK (TEPMHUHbBI, CHMBOJIMYECKHE
0003Ha4YeHHUs), ONPEENIATh 3HaUeHHE (PYHKIIMH 110 3HAYEHUIO0 apryMEHTa, ONpeAesTh CBONCTBA
dbyHKIMH 10 e€ rpaduKy.

Crpouts rpaduku 3eMeHTapHbIX (YHKINN BUIA:

y=k/x, y=x2, y = x3,y = [x|, y = VX, OnHCBIBaTh CBOHCTBA YHCIOBON (PYHKIMHU 10 €&
rpaduxky.

K xonmy oOyuenus B 9 kiacce oOydaromuiics TMOMYYHUT CIHEAYIOUIUE IPEeIMETHBIC
pe3yJIbTaThl:

Yuciia ¥ BbIYHMCICHHSA

CpaBHMBATh U yNOPSAOYMBATH PALIUOHATIBHBIE U UPPALIMOHAIIbHBIE YHCIIA.

BrmonusaTe apudmernueckue IEHCTBUS C PallMOHAIBHBIMU YHCIAMH, COYeTas YCTHBIC U
HNUCbMEHHbIE IPUEMBI, BBHIIIOJIHATH BBIYUCIEHUS C UPPALIMOHATbHBIMU YHCIAMH.

HaxonuTh 3HaueHus CTENEHEN C 1EeJbIMM [10Ka3aTeIsIMU U KOPHEH, BHIYUCIIATH 3HAUECHUS
YHCJIOBBIX BBIPAXKEHUMN.

OKpyriiATh JACUCTBUTEIBHBIE YMCIIA, BBINOIHATh IMPUKHUAKY pe3yJbTaTa BBIYMCICHUH,
OLICHKY YMCJIOBBIX BBIPQXKEHUH.

Auaredpanyeckune BbIPaKeHHUs

PacknanpiBaTh KBaipaTHBIN TPEXUIIEH HA MHOXKUTEIH.

YpaBHeHHUs M HEPABEHCTBA

Pemats InHelHbIE U KBaJpaTHBIE YPABHEHMSI, YPABHEHMSI, CBOJAIIMECS K HUM, IPOCTEMILINE
JIpOOHO-paLlMOHANIbHBIE YPABHEHHUS.

Pemats cuctembl IBYX JMHEMHBIX ypaBHEHHUI C JIByMS NEPEMEHHBIMU M CHUCTEMBI JIBYX
YPaBHEHHUH, B KOTOPBIX OHO YPAaBHEHUE HE SABIIACTCS JIMHEWHBIM.

Pemate TekcToBBIE 3amaud anreOpandeckuM CIOCOOOM C MOMOILIBIO COCTaBIICHUS
YpaBHEHHUS UM CUCTEMBI IBYX YPAaBHEHUH C IBYMSI IEPEMEHHBIMH.

IIpoBOINTH MPOCTENIINE UCCIENOBAHNS YPABHEHU U CUCTEM YPAaBHEHHM, B TOM YHUCIE C
IpUMEHEeHHEM IrpaduyecKux MpeacTaBlIeHui (YyCTaHaBIMBaTh, UMEET JIM ypaBHEHUE UM CUCTEMA
YPaBHEHHUH PELIEHUs, €CIIU UMEET, TO CKOJIBKO, U TIPOYEE).

Pemars nuHeliHble HEpaBEHCTBA, KBaJpaTHbIE HEPAaBEHCTBA, H300paxaTh pelleHue
HEPAaBEHCTB Ha YHMCJIOBOW MPSIMOM, 3alIUCBHIBATH PEIIEHUE C TIOMOIIBI0 CHMBOJIOB.

PemaTs cuctembl INHEHHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKJIIOYAIOIIUE KBAAPATHOE
HEPaBEHCTBO, M300pakaTh peIlleHHEe CUCTEMbl HEPAaBEHCTB HA YUCIIOBOW NMPSMOM, 3alMCHIBATH
peleHne ¢ MOMOIIBI0 CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPH PEIICHUN Pa3IMYHBIX 3a7au.

DOyHKIUHA

Pacnio3naBathe GyHKIMU U3y4EHHBIX BUI0B. [l0Ka3pIBaTh CXeMaTUYECKH PacIIOIOKEHHE Ha

KOOPJIMHATHOM TIJIOCKOCTH TpadukoB GyHKIMMA BUAA: y = kx, y =kx + b, y = k/x, y = ax2 + bx +
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¢, y =x3, y =%, y = |x|, B 3aBHCHMOCTH OT 3Ha4eHHiT K0>(HIHEHTOB, ONMUCHIBATE CBOACTBA

byHKINH.

Crpouth M M300pakaTh CXEeMAaTHUYECKU TpapUKH KBAIPATUYHBIX (DYHKIMI, OMUCHIBATH
CBOMCTBA KBaIpaTUYHbIX (PYHKIMHA 110 UX rpadukam.

Pacrnio3HaBaTh KBaJpaTHUHYIO (QYHKIUIO 10 GOpMYJIe, IPUBOAUTH IPUMEPHI KBaAPATUUHBIX
(byHKUNI U3 peabHON KU3HH, GU3UKU, TECOMETPUH.

YucJioBbIe MOCJIeA0BATEIbHOCTH U NPOTrPeCcCUH

Pacnio3HaBaTh apu(METHUYECKYI0 U F€OMETPUYECKYI0 IIPOrPECCUU IIPU pasHBIX CIIOCOOax
3aJlaHuUA.

BbINONHATE BBIYUCICHHUS C HMCIIOIB30BaHHEM (OPMYNT N-rO WieHa apu(PMETHYEecKOd u
F€OMETPUYECKON ITPOTPECCUM, CYMMBI IIEPBBIX N YWICHOB.

N300pakaTh WwieHbl NOCIEI0BATEIBHOCTH TOYKAMH HA KOOPJUHATHON INIOCKOCTH.

Periate 3a1aun, CBSI3aHHBIE C YUCIOBBIMHU IIOCIIEJOBATEILHOCTSAMH, B TOM YHCIIE 33]1a4d U3
peabHOM >KM3HU (C UCTIIOIb30BAaHUEM KAJIbKYJISATOPA, HUPPOBBIX TEXHOJIOTUI).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB M TeM (undposbie)
Ne ni/m Konrposbusie IIpakrunyeckue
MPOrpamMMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 Yucna u BelunclieHus. PammonanbHbIe )1 1 bub6nmoreka [IOK
qyycia https://m.edsoo.ru/7f415b90
bubnunoreka LIOK
2 Aunre0 35 1
FITEOPAHTECKHE BHPBKCHIA https://m.edsoo.ru/7f415b90
3 VYpaBHEHHNS U HEpABEHCTBA 21 2 bubmorexa LIOK
P P https://m.edsoo.ru/7f415b90
bubmuoreka [IOK
4 K . D 19 1
OOPAMHATH 1 rpadukit. PyHiLH https://m.edsoo.ru/7f415b90
bubmmoreka IIOK
5 1T 0600 6 1
OBTOPEHIE 1 ODOBIICHHE https:/m.edsoo.ru/7415b90
OBHIEE KOJIMYECTBO YACOB I1O 102 6 0
ITPOI'PAMME
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8 KVIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Ne i/l Konrpoabnsie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
| Yucna u Beiuncnenus. Kpagparaeie 15 bub6nmoreka [IOK
KOpHU https://m.edsoo.ru/7f417af8
) Uucna u Beraucienns. CTEICHb ¢ LEIbIM . bubnunoreka LIOK
roKaszaresem https://m.edsoo.ru/7f417af8
3 AnreOpanyecKue BhIpaKCHUS. 5 1 bubnnorexa [JOK
KBangpatHsiii TpéxuiieHn https://m.edsoo.ru/7f417af8
4 AnreOpanyecKue BbIpaKCHUS. 16 1 bubnnorexa [JOK
Anrebpanyeckas 1po0b https://m.edsoo.ru/7f417af8
VYpaBuenus u HepaBeHcTBa. KBagparuoie bubmmoreka [JOK
5 16 1
YpaBHEHHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 1 bubnnorexa [JOK
ypaBHEHM https://m.edsoo.ru/7f417af8
bu6nmorexa LIOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHncTBa 12 1 https-//m.edsoo.ru/7f417af8
bu6mmoteka IIOK
8 OyHKLHH. OCHOBHEIE MHOHATHS . https://m.edsoo.ru/7f417af8
bubnmnorexa LIOK
? Oy ducnosbie pymkin ? https://m.edsoo.ru/7{417af8
bubnunotexa LIOK
10 Hosropene 1 06obuerne 6 ! https://m.edsoo.ru/7{417af8
OBIIEE KOJIMYECTBO YACOB I1O 102 5 0
I[MPOTPAMME
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9 KJIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
n/n MPOrpamMmbl Bcero Kontpoapueie  Tpaxkruueckue oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
| Uucna u Beruncienus. JlelicTBUTENbHEBIC 9 bu6nmmorexa [IOK
qucia https://m.edsoo.ru/7f419d08
5 YpaBHEHUS U1 HEPABEHCTBA. Y PABHEHUS C 14 | bubmmoreka [JOK
OJTHOW TIEPEMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnnorexa [JOK
ypaBHEHUU https://m.edsoo.ru/7f419d08
bubmuoreka [IOK
4 YpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 16 1 https-//m.edsoo.ru/7f419d08
bubnunoreka LIOK
> Gy 16 : https://m_edsoo.ru/7£419d08
6 YucnoBble IOCIEA0BATEIILHOCTH 15 1 bubmorexa HOK
https://m.edsoo.ru/7f419d08
7 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUs 13 1 bubnmorexa LIOK
3HAHUM https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 102 6 0

I[TPOT'PAMME
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YYEBHO-METOJJNUYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIS1 YYEHUKA
Anre6pa. 7 k. yueonuk / I.K. Mypasun, K.C. MypaBun O.B. Mypasuna. — M.:/Ipoda.:
2018.

Anre6pa. 8 ki1. yuebnuk / I'.K. Mypasun, K.C. MypaBun O.B. Mypasuna. — M.:/Ipoda.:
2018.

Anrebpa. 9xiacc: yueOHUK aiist o01ieoopasos. oprarm3anuii / (KO.H. makapsraes, H.I'.
Munmrok, K.U. Hemkos, C.b. CyBopoB); oz pen. C.A. TemsikoBckoro. — M.:
IIpoceemenue, 2019.

METOJANYECKHUE MATEPHUAJIBI J1JIS1 YUYUTEJIA

Anrebpa. 7 k1. yuebnuk / I'.K. Mypasun, K.C. MypaBun O.B. Mypasuna. — M.:/Ipoda.:
2018.

Anrebpa. 8 ki1. yuebnuk / I'.K. Mypasun, K.C. Mypasun O.B. Mypasuna. — M.:/Ipoda.:
2018.

Anrebpa. 9xiacc: yueOHUK st o0mieoopasos. opraam3anuii / (KO.H. makapsraes, H.I'.
Mungrok, K.W. Hemkos, C.b. CyBopoB); oz pea. C.A. TenskoBckoro. — M.:
[Ipocseuienue, 2019.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
bubmuorexa [JOK
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Inct cornacoBaHusa k gokymeHTy Ne 073 ot 22.09.2023
MHuumnaTop cornacosaHus: Bevkntosa T.A. [Inpektop
CornacoBaHue nHnyumposaHo: 22.09.2023 12:37

JlucT cornacoBaHus Twn cornacoBaHus: nocriegoBartesibHoOe
N° (017 (0] Cpok cornacoBaHusi PesynbTat cornacoBaHuss  3ameuvaHus
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