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IHHOACHUTEJBHASA 3AIINCKA

Anrebpa sBJISI€TCS OAHUM U3 OMOPHBIX KypCOB OCHOBHOT'O 00IIEro 00pa3oBaHus: OHAa 00eCIeYnBaeT U3yUeHHE IPYTHX
JIUCUUIUIMH, KaK €CTECTBEHHO-HAyYHOTO, TaK M T'YMaHHTApHOTO IIMKIJIOB, €€ OCBOCHHE HEOOXOIUMO ISl MPOJOJKEHUS
o0pa3oBaHUs W B IMOBCEIHEBHOW >XM3HU. Pa3BuThe y 0O0ydaromuxcs HAay4HBIX IMPEACTaBICHUH O MPOUCXOXKICHUU H
CYUIHOCTHU anreOpanuecKkux aOCTpakKiMii, crioco0e OTpaKeHUsI MaTeMaTHIECKONW HAyKOH SBIIEHUH U MPOIIECCOB B MPHUPOJE U
OOIIeCTBE, PO MATEMATHYECKOTO MOJCIMPOBAHUS B HAyYHOM ITO3HAHWU W B MPAKTUKE CIOCOOCTBYET (HOPMHUPOBAHHIO
HAYYHOTO MHUPOBO33PEHHUSI M KAa4eCTB MBIIUICHUS, HEOOXOMUMBIX JJIs aJanTaldd B COBPEMEHHOM HH(POBOM OOIIECTBE.
N3yuenue anreOpsl obecriednBaeT pa3BUTHE yMEHUsS HaO0JaTh, CPaBHUBATh, HAXOMUTh 3aKOHOMEPHOCTH, Tpelyer
KPUTHYHOCTH MBIIUICHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JICWCTBUS W BBIBOJIBI, (POPMYIUPOBATH
yrBepxkAcHHs. OCBOEHUE Kypca anreOpbl 00ecrieunBaeT pa3BUTHE JIOTUYECKOTO MBIIIICHUS! 00YyYalOIIUXCsl: OHU UCTIOTIB3YIOT
JCTyKTHBHBIC M WHIYKTUBHBIC pacCyXIeHHs, 0000IICHNEe U KOHKPETHU3aIMio, adCTparupoBanue u aHanorur. OO0ydeHue
anreOpe MpenarnoiaraeT 3HaYUTEIbHBI 00bEM CaMOCTOSITEILHON AEATEIHHOCTH O0YYaIOIUXCs, MO3TOMY CaMOCTOSTEIBHOE
pelIeHre 3a1a4 SBISIETCS pean3annei NesTeIbHOCTHOTO MPUHIUITA 00yYeHUSI.

B cTtpykrype mporpammel yuyeOHOro kypca «Anredpa» sl OCHOBHOTO OOILIEro 0o0pa3oBaHUsi OCHOBHOE MECTO
3aHUMAIOT COJEPKATEIbHO-METOANYECKNE TUHUM: «HNclia 1 BRIYUCIICHUY, «ANTeOpandeckne BIpaXKECHU», « Y paBHEHUS U
HepaBeHCTBa», «DyHkmm». Kaxxaas u3 aTux copeprkarebHO-METOIMYECKUX JTMHUN pa3BUBAETCS HA MPOTSHKEHUU TPEX JIeT
U3y4eHUs Kypca, B3aUMOJICHCTBYS C IPYTHMMHU €ro JTUHUSIMU. B Xo/e n3ydeHus yaeOHOro Kypca 00y4aromuMcs IPUXOIUTCs
JIOTHYECKU PACCy’KAaTh, UCIOIB30BATh TEOPETHUKO-MHOKECTBEHHBIN SI3bIK. B CBS3M ¢ 9TUM B mporpammy y4eOHOTO Kypca
«AnreOpa» BKIIIOYCHBI HEKOTOpPHIE OCHOBBI JIOTMKH, MPEICTaBICHHBIE BO BCEX OCHOBHBIX pa3jeliaX MaTeMaTHYeCcKOTO
oOpa3oBaHMsI W CIOCOOCTBYIOIIME OBIAJACHUIO OOYYAIOIIMMHCS OCHOB YHHUBEPCAIBHOTO MAaTEMaTHYEeCKOTO S3bIKa.
ConeprkaTenbHON B CTPYKTYPHON 0COOEHHOCTHIO yUeOHOTO Kypca « Anredpay sIBISIETCS €r0 MHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne nwHUH «Yucna W BBIYKCICHUS» CIY)KUT OCHOBOW U JabHEHIIEro W3yYeHUs MAaTeMaTHKH,
CIIOCOOCTBYET Pa3BUTHIO Y O0YYAFOIIUXCS JJOTHUECKOTO MBIIIICHUS, (POPMUPOBAHHUIO YMEHHS ITOJIb30BAThHCS AJITOPUTMAMH, a
TaKXe MPUOOPETEHUIO MPAKTUYCCKUX HABBIKOB, HEOOXOAMMBIX JUIS TIOBCEIHEBHOW JKU3HU. Pa3BUTHE TOHATHS O YMCIIC Ha
YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs CBSI3aHO C PAIMOHATBHBIMU W HMPPALMOHATIBHBIMH YHCIaMHU, (HOpMHUpOBaHUEM



NPEACTABICHUN O JEUCTBUTEIBHOM 4YHCIE. 3aBEpIICHUE OCBOCHMSI YUCIOBOM JMHUU OTHECEHO K CpeJHEMY OO0IlIeMy
00pa30BaHUIO.

CopepxaHue ABYX aireOpandecKux JIHHUA — «AJredpanyeckue BBIPAKEHUS» U «YPAaBHEHHS U HEPaBEHCTBA»
CIIOCOOCTBYET (POPMHUPOBAHUIO y OOYYAIOIIUXCS MaTEMaTHYECKOro ammapara, HeOoOXOAMMOro JUisl pelieHus 3ajad
MaTEMaTUKH, CMEXHBIX MPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3ajady. Ha ypoBHe OCHOBHOro 0011ero oOpa3oBaHUS
y4eOHBII MaTepHall TPYyNIUPYETCS BOKPYT pallMOHATBLHBIX BhIpaXKeHUH. Aredpa IeMOHCTPUPYET 3HAUCHUE MATEeMATHKU KaK
A3BIKA JIJI TOCTPOEHUSI MaTEMaTUYECKUX MOJIEINIEH, ONMKUCAaHMS MPOIIECCOB U ABJICHHUI peanbHOro mupa. B 3amaun oOyueHus
anredpe BXOAAT TaKXKe NalIbHEUIIEee pa3BUTUE AITOPUTMHYECKOTO MBILUIEHHS, HEOOXOJUMOTO, B YACTHOCTH, JIJI1 OCBOEHUS
Kypca HWHGOPMATUKH, U OBJAJCHHE HaBBbIKAMHU JIETYKTUBHBIX paccyxkieHui. IIpeoOpa3zoBaHue CHUMBOJIBHBIX (HOpPM
CHOCOOCTBYET Pa3BUTHIO BOOOPaXKEHHUSI, CIIOCOOHOCTEN K MaTEMAaTUYECKOMY TBOPUYECTBY.

Conepxanue GyHKIMOHAIBHO-Tpa)UUECKON JTUHUU HAIEJICHO Ha MOJyUYeHHE 00yJYaromMMUCS 3HAaHUN 0 (PYHKIIUSIX KaK
BKHEUIIEH MaTEMaTUYECKON MOJEIM JIJIsl OMMCAHMS M UCCIEAOBaHUS Pa3HOOOPAa3HBIX MPOLIECCOB U SIBIICHUN B MPUPOAE U
oOmecTBe. HM3yueHne wmaTepuajsa CIOCOOCTBYET pa3BUTHUIO Yy OOYYAIOMIMXCS YMEHHUS HCIOJIb30BaTh pa3IMYHbIE
BBIPA3UTEIbHBIE CPEACTBA SI3bIKA MAaTEMATHKHU — CIIOBECHBIE, CHMBOJIMUECKUE, TpaduyecKkue, BHOCUT BKJIaJ B (POPMUPOBAHUE
MPEACTABICHHUI O POJIM MATEMATUKU B PA3BUTUU LIMBUIIU3AIUU U KYJIbTYPBHI.

Cornacno yuebHomy miany MBOY «COIIl c.YpcaeBo» A3HakaeBCKOro MyHUIIMNaIbHOTO paitoHa PT B 7-9 knaccax
n3ydaeTrcsi ydyeOHbId Kypc «AJreOpay», KOTOPBIM BKJIIOYAET CIEIYIOIIME OCHOBHBIE pas3feibl cojepxkanus: «Yucna u
BBIYHCIICHUS, «AJIreOpandecKue BIPAKEHU», « Y paBHEHUS U HEPABEHCTBA», « DyHKIIUNY.

Ha usyuenue yue6Horo kypca «Anredpa» orsoautcs 306 yacos: B 7 kiacce — 102 gaca (3 yaca B Heziento), B 8 Kiacce —
102 gaca (3 yaca B Hezenio), B 9 kiacce — 102 yaca (3 yaca B HeIeIIO).

COAEPKXAHUE OBYUEHUS

7 KIIACC

Yucja v BLIYUCJICHUA



JpoOu OOBIKHOBEHHBIE U JIECATUYHBIE, IEPEXO OT OJHOM (hopMbl 3anucH polelt K apyroil. [loHsTHEe palnroHaIBHOTO
qyclia, 3allCh, CpPaBHEHHE, YMOPSAJOUYMBAHUE DAIMOHANIBHBIX uuced. ApudmMmeTrndyeckue IACHCTBHS C pPallMOHAIBHBIMU
yrcnaMu. Pemienue 3a7a4 u3 peaqbHOM NMPaKTUKK HA YaCcTH, Ha TPOOH.

CreneHp ¢ HaTypaJbHBIM IIOKa3aTeJeM: OINpeesieHUe, IPeoOpa3oBaHUe BBIPAKEHUN HAa OCHOBE ONPEIEIICHUS, 3aIllUCh
0onbmux uyncen. IIponeHTsl, 3a0UCh NPOLEHTOB B BUAE ApoOM M ApoOM B BUAE MPOLEHTOB. TpHU OCHOBHBIE 3aJaud Ha
IIPOLICHTHI, PELLICHUE 3a1a4 U3 PEaIbHOM IIPAKTUKHU.

[IprMeHenne MPU3HAKOB IETMMOCTH, PA3JIOKEHNE HA MHOKUTENIN HATYPAIbHBIX YHCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YKCIIE IpsiMasi ¥ oOpaTHasi IPOMOPIIMOHATIBHOCTH.

AJire0panvecKue BbIPAKEHUS

IIepeMeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAKECHUS C NEpeMEeHHOM. JlonmycTuMble 3HaueHUs nepeMeHHbIX. [Ipencrasienue
3aBUCUMOCTH MEXy BeTUUHMHAMU B BUJie (hopmyiibl. Beruncnenus nmo popmynam. [TpeoOpazoBanne OyKBEeHHBIX BbIPAKEHUH,
TOXX/IECTBEHHO pAaBHBIE BBIPAXKEHMSI, MpaBHiia MPeoOpa3oBaHMUs CYMM M MPOU3BEACHHM, MpaBHJia PACKPBITHS CKOOOK U
MIPUBEIEHUS TOJOOHBIX CIaraeMbIX.

CBolicTBa CTENEHU C HATYPAJIBHBIM IIOKA3aTEIIEM.

OpnHounensl U MHOrowieHbsl. CteneHb MHOrousieHa. CioKe€HUE, BBIYMTAHHWE, YMHOXEHUE MHOro4JeHOB. DopMmyJibl
COKpAlIEHHOIO0 YMHOJKEHMS: KBaJpaT CyMMbl M KBaApar pasHocTd. Popmynia pasHOCTM KBaapaToB. Paznoxenue
MHOT'OYJICHOB HA MHOYKUTEIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUEe, KOPEHb ypaBHEHUs, IIpaBUiia MpeoOpa3oBaHus ypaBHEHUS, PABHOCUJIBHOCTh YPaBHEHUH.

JIuHeHOe ypaBHEHHE C OJHOW MEPEMEHHOM, YMCIIO KOPHEN JIMHEMHOIO YPAaBHEHUS, PEIICHUE JIMHEWHBIX YPaBHECHUM.
CocraBieHue ypaBHEHHH 110 YCIOBUIO 3a7a4uM. PenieHne TeKCTOBBIX 3a7a4 C MOMOILBIO YPAaBHEHHUM.

JIuneitHoe ypaBHEHHME C JBYMs MEpeMEHHbIMH M ero rpaguk. Cucrtema IBYX JIMHEWHBIX YPaBHEHHHA C JIBYMS
nepeMeHHbIMH. Perienne cucreMm ypaBHEHHI criocoOOM MOACTaHOBKH. [IpuMepsl pemieHus: TEeKCTOBBIX 3a/1a4 C MOMOIIBIO
CUCTEM YPaBHECHUM.

DyHKUNHA

Koopaunara Toukn Ha npsamoiil. YuciaoBele NpoMeXyTKHU. PaccTosHne Mexay IByMSI TOUKAMH KOOPJAWHATHOW MPSMOM.



[IpsimoyronbHast cuctema koopauHat, ocu OX m Oy. AbGcuucca M opauHaTa TOYKM HA KOOPAMHATHOM IJIOCKOCTH.
[Tpumepsr rpadukoB, 3agaHHbIX (opmynamu. UYrteHune rpadukoB peanbHbIX 3aBucuMocted. [lonstue dynkuuu. I'padux
¢ynkuun. CBovictBa (yHkimil. Jluneitnas ¢yakums, e€ rpaduk. [papux dynkuum y = |X|. ['padudeckoe pemeHme
JINHEWHBIX YPABHEHUMN U CUCTEM JIMHENHBIX YPABHECHUM.

8 KUIACC

Yuciia u BBIYMCTICHUS

KBagpatueiii kopeHb u3 uucina. [lonsatue o0 uppanuoHasibHOM uucie. JlecaTuunble TpUOIMKEHUST UPPAMOHATBHBIX
yucen. CBoiicTBa apu(METHUECKUX KBAJPATHBIX KOPHEH M MX NMPUMEHEHHE K MPeoOpa30BaHUIO YMCIIOBBIX BBIPAXKEHUU H
BBIYMCIICHUSIM. [[eHiCTBUTENBHBIE YHCTIA.

Crenenb ¢ LenpIM nokasaresiaeMm U e€ cpoiictBa. CTaHaapTHas 3alUCh YHUCIIA.

AnreOpandeckue BhIpaKeHUSIAJIredpandyeckue BbIpasKeHus

KBaapatHbIi TpEXWIEH, Pa3I0KEHNE KBAAPATHOTO TPEXUWICHA HA MHOXKUTEIH.

Anrebpandeckast gpo0b. OCHOBHOE CBOMCTBO anredOpandeckoi npodu. CroxeHue, BEIUUTAHUE, YMHOXKEHUE, JICJICHHUE
anredpandeckux apodei. PalinoHanbHble BRIPAXKEHHS U KX TPeoOpa3oBaHue.

VYpaBHEHUs 1 HEPAaBEHCTBAY pABHEHUS] M HEPABEHCTBA

KBampatHoe ypaBHeHnue, ¢opmysa KOpHEH KBajapaTHOTO ypaBHeHHs. Teopema Buera. Pemienue ypaBHeHH,
CBOJAILIMXCS K IMHEHHBIM U KBagpaTHbIM. [Ipocreiinme qpoOHO-paloHaIbHbIe YPAaBHEHMUS.

I'paduueckass wHTEepmperanus ypaBHEHHW C JBYMSI TEPEMEHHBIMH W CHUCTEM JIMHEHHBIX ypaBHEHUH C ABYMs
nepeMeHHbIMU. [IprMephl penieHust CUCTEM HENTMHENHBIX YPABHEHH C JBYMS IEPEMEHHBIMH.

Perienne TeKCTOBBIX 3a/1a4 aNredpandeckuM CrocoooM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OHOM EpeMEHHON. PaBHOCUIIBHOCTE HEPABEHCTB. JIMHENHbIE
HEPABEHCTBA C OAHON nepeMeHHON. CUCTEMBI JIMHENHBIX HEPABEHCTB C OJTHOM ITEPEMEHHOM.

OyHKIMNPYHKIMHA

[Tonsitne hynkmu. O6G1aCTh ONPEACICHNUS] © MHOXKECTBO 3HaueHu GyHKimu. CocoOb! 3a1anust (PyHKITUH.



I'paduk pynkiun. YUrenue cBoiicTB ¢yHKuu 1o e€ rpaduky. [Ipumepsl rpadukoB GyHKIUN, OTpaKaIOMKUX pealbHbIC
TIPOIIECCHI.
OyHKIMH, OTHCHIBAIONINE TIPSIMYIO B OOPAaTHYIO TPOMIOPIIMOHATLHBIC 3aBUCUMOCTH, UX rpaduku. OyHKImH Y = X2, Y =
x3, Y = VX, y=|X|. Ipaduaeckoe perenne ypaBHEHHil U CHCTEM yPaBHCHHIA.
9 KJIACC

Yucaa 1 BBIYUCTCHUSA

PannoHanpHbple 4MClia, MppalMOHANbHBIE YHCIA, KOHEUHbIE U OECKOHEYHBIE JI€CATHYHBIE JpoOU. MHOXKECTBO
JNEUCTBUTEIBHBIX YHCEJ, JCUCTBUTENbHbIE YHCIAa KaK OECKOHEUYHbIE JeCATUYHblE JpoOu. B3anMHO 0JHO3HAYHOE
COOTBETCTBHUE MEK]1y MHOKECTBOM JAEHCTBUTEIIBHBIX YACET U KOOPAUHATHOMN IIPSAMOM.

CpaBHeHHE JIEUCTBUTENBHBIX YHCEN, apu(METUUECKUE NEUCTBUS C IEUCTBUTEIILHBIMU YUCIIAMH.

Pa3mepsl 00bEKTOB OKpPYKAOLIEr0 MUPA, IITUTEIBHOCTD MPOLIECCOB B OKPYKAIOIEM MUPE.

[Ipubnnx€HHOE 3HAUEHHE BEJIIMYMHBI, TOUHOCTh NpuOmkenus. Okpyrienue uucen. [Ipukuaka u omeHKa pe3yabTaToB
BBIUYHCJICHUU.

YpaBHeHUS U HEPABEHCTBA

JIunentHoe ypaBHeHue. PenieHne ypaBHEHUM, CBOISIIUXCS K IUHEUHBIM.

KBagpatHoe ypaBHeHue. PemieHue ypaBHEHHI, CBOASIIMXCS K KBaJapaTHbIM. bukBaapatHoe ypaBHeHueE. [Ipumepsr
pEeLIEHNs YPaBHEHUM TPETHEN U YETBEPTOM CTENIEHEN PA3JI0KEHUEM Ha MHOKHUTEIIHN.

Pemenne qpoOHO-panmoHaIbHBIX YpaBHEHUN. PelieHne TeKCTOBBIX 3a/1a4 alNre0pandeckuM METOI0M.

VYpaBHeHue ¢ JByMsi TEepeMEHHBIMH M ero Tpaduk. PermeHue cuctem ABYX JMHEHHBIX ypaBHEHHH C JBYMs
nepeMeHHbIMU. Pelienne cuctem AByX ypaBHEHUM, OJTHO U3 KOTOPBIX JIMHEHHOE, a Apyroe — BTOpo# creneHu. [ padudeckas
WHTEPIPETALNS CUCTEMBI YPABHEHUH C JIByMS IEPEMEHHBIMU.

Perienne TeKCTOBBIX 3a/1a4 aNreOpandecKuM CrocoooM.

HucoBble HEPABEHCTBA U UX CBOWCTBA.

Pemenne nuHEWHBIX HEPABEHCTB C OJHOM NEpEeMEHHOU. Perienne cucTteM JIMHEMHBIX HEPABEHCTB C OJIHOW NEPEMEHHOM.
KBagpatneie HepaBeHCTBA. ['paduueckast HHTepIIpeTanusi HEPaAaBEHCTB U CUCTEM HEPABEHCTB C ABYMS IEPEMEHHBIMH.



OyHKIMNPYHKIMA

KBagpatuunas ¢ynkuus, e€ rpaduk u cpoiictBa. [lapaGona, xKoopJuHATHI BEPIIMHBI MapadOJbl, OCb CUMMETpPUU
napaboJIbI.

Ipaduxu dyuxumit: Y = kx, y = kx + b, y = k/x, y = x3, y =X, y = x|, 1 ux cBoiicTsa.

YucioBble nocneaoBaTeibHOCTH e I0BbIe MOCIeA0BATEILHOCTH U IPOrPecCuu

[TonsiTHe YKCIOBOM MOCIENOBATENHLHOCTH. 3aJJaHUE MOCIEA0BATEILHOCTH PEKYPPEHTHOU Popmyrol u ¢hopmysion N-ro
YJICHA.

Apudmernueckas U reoMmerpuyeckas mporpeccur. PopMynbl N-ro wieHa apupMETUYECKOH M T'E€OMETPUUYECKOMN
MIPOTPECCHI, CYMMBI MIEPBBIX N YJICHOB.

N300paxeHne wieHOB apU(PMETHUECKOH M TeOMETPUYECKOW MPOrpeccHil TOYKaMU Ha KOOPAMHATHOW IUIOCKOCTH.
JIMHEWHBINA U SKCIOHEHIUAIIBHBIN POCT. CI0KHBIE TPOLEHTHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA TTPOI'PAMMBI YYEBHOI'O KYPCA «AJITEBPA» HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pe3yabTaTbl OCBOCHHUS ITPOTrpaMMBbl Y4EOHOT0 Kypca «Anredpa» XxapakTepu3yrTCs:

1) naTrpuoTHYecKOe BOCIMTAHME:

MPOSIBIICHUEM HMHTEpPEca K MPONUIOMY M HACTOSIIEMY POCCHUHCKOM MaTEMAaTWKH, IEHHOCTHBIM OTHOIIEHUEM K
JOCTHXKEHUSAM POCCUMCKUX MAaTEMATHKOB U POCCHUMCKON MATEMAaTUYECKOM IIKOJIbI, K UCIOJIb30BAHUIO 3TUX JOCTUKECHUH B
JPYTUX HAyKaxX U MPUKIAIHBIX chepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTHIO K BBIMOJHEHUIO OOS3aHHOCTEH TpaxJAaHWHA | peaju3allud €ro IMpaB, MPEJACTABICHUEM O
MaTeMaTHYECKUX OCHOBax (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUN, MPOLEAYpP TPakIaHCKOTO OOIlecTBa
(HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYXKICHUIO 3THUYECKUX MPOOJIeM, CBS3AHHBIX C MPAKTUUYECKUM
MPUMEHEHUEM JOCTHUKEHUN HayKH, OCO3HAHUEM BaKHOCTH MOPAIbHO-3TUUYECKUX MPUHIIUIIOB B ACSATEILHOCTH YUEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAHOBKOI HAa aKTMBHOE y4acCTUE B PEUICHUU NMPAKTUYECKUX 3a/1a4 MAaTEMATUYECKOM HAIpPaBJIECHHOCTH, OCOZHAHUEM
BOXHOCTH MaTEMaTUYECKOTO 00pa30BaHUs HA MPOTSHKEHUU BCEU JKU3HU JJIs1 YCIIEUTHON MPO(eCCUOHATIEHON IEATeIbHOCTH
U pa3BUTHEM HEOOXOJUMBIX YMEHUHN, OCOBHAHHBIM BBIOOPOM U MOCTPOCHUEM HUHAMBUYATBLHON TpaeKTOpUM 00pa30BaHUS
Y )KM3HEHHBIX [JIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K SMOIMOHAIBHOMY U ICTETHYECKOMY BOCIIPHUSATHIO MAaTEeMaTHYECKUX OOBEKTOB, 3aj]lay, pElICHUH,
paccyXJIeHui, YMEHHUIO BUJIETh MaTEMAaTUUECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MMO3HAHMS:

OpHEHTaIlMe! B JEATEIPHOCTH HAa COBPEMEHHYIO CUCTEMY HAYUYHBIX MPEJCTABIECHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHS 4YEJIOBEKAa, MPUPOJALI W OOIIECTBA, MOHMMAaHUEM MAaTEMaTUYECKOW HAayKH Kak cdepbl 4YelIO0BEYECKON
NEATEIIbHOCTH, ATANoB €€ Pa3BUTHUS W 3HAYMMOCTU ISl PA3BUTHS IMBWIM3ALMM, OBJIAJCHUEM SI3BIKOM MATEMAaTUKU U



MaTE€MaTUYECKOU KYJIbTYPOU KaK CPEICTBOM MO3HAHUS MUPA, OBJIAJICHUEM NPOCTEUIIMMU HABBIKAMH HCCIIEI0BATEIbCKON
NEeSATEIbHOCTH;

6) puznueckoe Bocnuranue, GopMUpPOBaAHME KYJIbTYPHI 310POBbSI H IMOLMOHAJIBHOIO 0JIArONOJIYYMS:

TOTOBHOCTBIO TPUMEHSITh MATEMAaTUUECKUE 3HAHUS B MHTEPECAX CBOETO 370POBbs, BEIEHUS 37J0POBOr0 00pa3a KU3HU
(3mo0poBO€ MHTaHUE, COAJAHCUPOBAHHBIM PEXUM 3aHATUH U OTAbIXa, peryjsipHas (uinyeckas aKTUBHOCTB),
c(OpMUPOBAHHOCTHIO HaBBIKA PEIICKCHH, TPU3HAHIUEM CBOETO MPaBa Ha OMIMOKY U TAKOTO )K€ MpaBa JIPYroro 4eIoBeKa;

7) 3K0JI0THYeCKOE BOCIIMTAHME:

OpUEHTALlMEN Ha MPUMEHEHHE MaTeMaTUYECKUX 3HAHUN JJIs pelieHus 3a/1a4 B 00JaCTH COXPAHHOCTH OKPYXKaroulei
Cpelbl, IJIAHUPOBAHUS IOCTYIKOB M OLEHKM HMX BO3MOXHBIX IOCIEACTBUM I OKPYXKAIOLIEH Cpelbl, OCO3HAHUEM
r7100aJpHOTO XapaKTepa 3KOJOTHYECKUX MPOo0JieM U MyTel X peLeHus;

8) ajanTanus K H3MEHSIIOIMMCS YCJIOBUSAM COLMAIBHON U PUPOJAHOM Cpelbl:

TOTOBHOCTBIO K JIEUCTBHSIM B YCIIOBUSX HEONPEIEIEHHOCTH, MOBBILIEHUIO YPOBHSI CBOEW KOMIETEHTHOCTH 4e€pe3
IPAKTHYECKYIO JIEATEIbHOCTh, B TOM YHCIIE YMEHHUE YUUThCS Y JIPYTUX JItOJeH, IpruoOpeTaTb B COBMECTHON J€ATEIbHOCTH
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTHUX;

HEOOXOAMMOCThIO B (D)OPMUPOBAHMM HOBBIX 3HAHWW, B TOM 4HUCJE€ (OPMYIHPOBATH WJEH, MOHSTHS, TMIIOTE3BI 00
OOBEKTaX U SBJIEHUSAX, B TOM YHCJIE€ paHee HEU3BECTHbIX, OCO3HaBaTh Je(PUIMTHI COOCTBEHHBIX 3HAHUUA U
KOMIIETEHTHOCTEH, IJITAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYAIMIO KaK BBI30B, TPEOYIOIIMIA
KOHTPMEp, KOPPEKTUPOBATh MPUHUMAEMbIE PEIIECHUS U JeHCTBUs, (OPMYIUPOBATh U OLEHUBATh PUCKU M MOCIEACTBHUS,
dhopMUpOBATH OIIBIT.

METANIPEJMETHBIE PE3YJIBTATHI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBnle JJornueckue 1eiicTBUA:



BBISIBJISITH U XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKHM MAaTEMaTHYECKUX OOBEKTOB, MOHSATHH, OTHOIICHHIM
MEXIy TOHATUSAMH, (POPMYIUPOBATH ONpEACNCHUs TOHATUN, YCTAHABIMBATh CYIIECTBEHHBIH MPU3HAK
KJIacCU(pUKALMU, OCHOBAHHUSI JIJIs1 000OIICHNS U CPABHEHUS, KPUTEPHUU MTPOBOANMOIO aHAIN3A,

BOCIIPUHUMATh, (OPMYIUPOBaTh M NPEOOpa30OBBIBATh CYXKICHUS: YTBEPAUTEIbHbIE U  OTpHUIATENIbHbIE,
€IMHUYHbIE, YaCTHBIE U OOIIHE, YCIOBHbIE;

BBISIBJISITH MaTEMaTHUECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUU B (pakTax, JaHHBIX, HAOIIOJCHUSIX U
YTBEPKICHUSX, IPEIaraTb KpUTEPUHN JUIs BBISIBICHHUS 3aKOHOMEPHOCTEN U MPOTHUBOPEUMI;

JienaTh BBIBOJABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M WHAYKTHBHBIX YMO3aKIIIOUCHHN,
YMO3aKJIFOUEHHH 10 aHAJIOTHH;

pa3buparh JOKa3aTENbCTBA MATEMAaTUYECKUX YTBEPKIACHUM (MpsMble U OT MPOTHUBHOIO), IPOBOAMTH
CaMOCTOATENIbHO HECIIOKHBIE I0KAa3aTEIbCTBA MATEMATUUECKUX (PAKTOB, BHICTPAUBATh apryMEHTALIMIO, IPUBOAUTH
IPUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BbIOMpaTh croco0 peleHus ydeOHOH 3a7aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB pEIICHUs, BbIOMpaTh Hanboliee
HOJXOJAIINH ¢ yYETOM CaMOCTOSTENBHO BbIJIEJICHHBIX KPUTEPUEB).

ba3oBble ucciiefoBaTe/IbCKHe JeiiCTBUS.

UCTIONb30BaTh BOMPOCHI KAaK HCCIENOBATENLCKUNA WHCTPYMEHT TIO3HaHWs, (OpPMYIMpOBaTH BOMPOCH,
¢dukcupyronme TpoTUBOpeUre, MpoOIeMy, CaMOCTOSTEIbHO yCTaHABIMBATh MCKOMOE M JaHHOE, (hOpPMHUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3ULIMIO0, MHEHHUE;

IPOBOAUTH MO CAMOCTOSITEJIBHO COCTaBICHHOMY IUIAHY HECJIOKHBIM SKCIIEPUMEHT, HEOONBIIOE UCCIIEI0OBAaHUE 10
YCTaHOBJICHHIO OCOOEHHOCTEM MaTeMaTHUYECKOT0 00BEKTa, 3aBUCUMOCTEN 00BEKTOB MEXAY COOOM;
CaMOCTOSITENIbHO (pOpMYJUpPOBaTh OOOOIIEHHS W BBIBOABI MO pe3yjibTaTaM MPOBEAEHHOIO HAOIIOCHUS,
UCCJIEIOBaHMSI, OLICHUBATh JOCTOBEPHOCTh MOJIYUYEHHBIX PE3YJIbTaTOB, BHIBOJAOB U 000OIIEHMIA;

IPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOLIECCa, a TAKXKE BBIABUTATH MPEAINOJIOKEHUS O €r0 Pa3BUTHH B HOBBIX
YCIIOBUSIX.

Pabora ¢ unpopmanmeii:

BBISIBJISITH HEJJOCTATOYHOCTh M M30BITOYHOCTh MH(GOPMAIIUHU, JAHHBIX, HEOOXOAUMBIX JIJIsl pEIICHUs 3a1a4H;



BBEIOMPATh, AHATU3UPOBATh, CUCTEMATU3UPOBATh M MHTEPIPETUPOBATh HHPOPMAINIO PA3TUIHBIX BHIAOB U (HOpPM
MIPE/ICTABIICHNUS,

BEIONpATh (popMy mpeacTaBiaeHuss HHGOPMAITMN ¥ WILTIOCTPUPOBATH PEIIaeMbIe 3a/1a4d CXeMaMH, THarpaMMaMu,
WHOM TpauKOM U MX KOMOMHAIUSAMU;

OLICHWBaTh HAAGKHOCTh WMH(OPMAIMUA TO KPUTEPHSIM, MPEAJIOKEHHBIM YUUTEIEM WU CPOPMYITUPOBAHHBIM
CaMOCTOSITENIEHO.

KOMMYHI/IKaTHBH])Ie YHUBEPCAJIBbHBIC yqeﬁﬂue IleﬁCTBHSI!

BOCIPUHUMATh U (POPMYIHpPOBATh CYKJIEHUS B COOTBETCTBUM C YCJIOBHSMH U LEISIMH OOILIEHUS, SCHO, TOYHO,
I'PaMOTHO BBIPa)KaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX U IMCBMEHHBIX TEKCTAX, 1aBaTh MOSICHEHUS 10 X0y PELICHUS
3a/1a4i, KOMMEHTHPOBATh IIOJyYE€HHBIN PE3YJIbTaT;

B XOA€ OOCYXIEHHUS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKIAae€MOl TeMbl, MPOOJIEMBbI, pelIaeMoil 3aaayu,
BBICKA3bIBaTh WJIEH, HALCJICHHBbIE HA TOUCK PELIECHUS, COMOCTABIATh CBOM CYXICHHUS C CYXACHUSIMHU APYTHUX
YYaCTHUKOB JMaiora, oOHapyXUBaTh Pa3IMYUE€ U CXOJACTBO IMO3ULUH, B KOPPEKTHOW ¢opMe (PopMyIupoBaTh
Pa3HOIUIACHSI, CBOU BO3PAXKEHUS;

MPEACTABIIATh PE3YJIbTATHI PEIICHUS 3a/1a4M, SKCIEPUMEHTA, UCCIIEIOBAaHUs, MPOEKTA, CAMOCTOSITENIbHO BBIOUPATh
dbopmaT BBICTYIUICHUS ¢ YYETOM 3aj1ay MIPE3CHTAIMU U OCOOCHHOCTEHN ayIuTOPUH;

NOHUMAaTh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHOW W WHIUBUIYAIbHOM pabOThl MpU PEHICHUH YYEOHBIX
MaTeMaTUYECKHX 3a/1a4;

OPUHUMAThH 1I€Jb COBMECTHOM NESATENBHOCTH, MJIAHUPOBATh OPraHU3allMI0 COBMECTHOW pabOThl, pacmpeneisaTh
BU/JIbI paboOT, TOrOBapUBATHCA, 00CYX AATh MPOLECC U PE3yJIbTaT paboThl, 0000IIaTh MHEHUSI HECKOIBKUX JIFO/IEH;
y4acTBOBaTh B IpynmnoBbIX (popmax paOoTel (0OCYXJIeHHS, OOMEH MHEHHSIMHU, MO3TOBBIE IITYPMbI U APYTHE),
BBITMOJHATH CBOIO YacTh pabOThl U KOOPAMHHUPOBATH CBOM ACMCTBHS C APYTMMH YJ€HAMH KOMaHMbI, OLICHUBATh
Ka4yeCTBO CBOETO BKJIaJa B OOLIMI MPOAYKT IO KPUTEPUIM, CHOPMYIUPOBAHHBIM YYACTHUKAMU B3aUMO/ICHCTBUS.

PeryasiTuBHbIe yHUBeEpPCaJIbHbIEe YUeOHbIE 1eliCTBUS
Camoopranusanus:



e CaMOCTOSITEIIBHO COCTABJISITH IUIaH, aJTOPUTM PEUICHUS 3a1a4ydl (WK ero 4acTbh), BHIOMPATH CIIOCOO PEIICHUS C
y4€TOM HMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI
pelieHui ¢ y4éToM HOBOM MH(POPMAIIH.

CaMOKOHTPOJIb, IMOLMOHAIBHBIN HHTEJICKT:

e BJAJETh CIIOCOOAMM CAMOIPOBEPKHU, CAMOKOHTPOJIS ITPOLIECCa U pe3yJIbTaTa PEeLICHUs] MATEMAaTHYECKON 3a/1auu;

e MPEABUAECTH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTH IIPH PEILICHUH 33a4l, BHOCUTHb KOPPEKTUBBI B JIEATEIIBHOCTh
HA OCHOBE HOBBIX OOCTOSATENbCTB, HAWJIEHHBIX OIIHOOK, BBISIBIEHHBIX TPYJIHOCTEMH;

e OIICHUBAaTh COOTBETCTBHE pe3yjbTaTa JEATEIbHOCTU IOCTABIEHHOW ILIEIM U YCIOBUSAM, OOBICHATH NPUYUHBI
JOCTHKEHUS UM HETOCTHXKEHUS 1IEJIH, HAXOAUTh OIIMOKY, 1aBaTh OLEHKY NPUOOPETEHHOMY OIBITY.

HPEIMETHBIE PE3YJIbTATDBI

K konIity oOydeHus B 7 kjaacce 00y4yaroIIUIiCs MOMYUYUT CIAETYIONINE NPEIMETHBIC PE3YIbTaThI:

Yucia 1 BbIYMCICHUS

BbINONHATH, cOYeTast yCTHBIE M MUCbMEHHBIE NPUEMBI, apU(PMETHUECKUE ACHCTBUS C PALIMOHATBHBIMU YHCIAMU.

HaxonuTth 3HaYeHHS YHCIIOBBIX BBIPAXKEHUMN, TPUMEHSITH Pa3HOOOPa3HbIE CITIOCOOBI M TPUEMBI BBIYUCIICHHUS 3HAYECHUN
JTPOOHBIX BBIPAKEHUM, COEPIKAITNX OOBIKHOBEHHBIC U JECATUUHBIC POOH.

[lepexoauTh OT OAHOW (POPMBI 3aITUCH YUCEN K Apyroi (mpeoOpa3oBhIBATH JAECITHUUHYIO Ap0Ob B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B IECATUYHYIO, B YACTHOCTU B OECKOHEUHYIO IECSITUYHYIO IPOOB).

CpaBHUBATH U YIIOPSAAOUYNBATH PALlMOHAIIbHBIC YUCIIA.

OKpyIJsTh Ynca.

BpINONHATS NMPUKHUIIKY U OLIEHKY pe3yJibTaTa BBIUYMCICHUW, OLCHKY 3HAYEHUW YMCIIOBBIX BBIPAKEHUN. BBINOIHATH
JEHUCTBUS CO CTENEHSIMU C HATypajIbHBIMU MOKA3aTEISIMU.

[IpuMeHsTh MPU3HAKKU IETUMMOCTH, Pa3JIOKEHUE HA MHOYKUTEIN HATYpaJIbHBIX YHUCE].

Pemiatb npakTUKO-OPUEHTHUPOBAHHBIE 3aJlaud, CBSI3aHHBIE C OTHOIICHUEM BEJIMYHMH, MPOMOPLUHUOHAIBHOCTHIO
BEJIMYMH, MPOLEHTAMHU, WHTEPIPETUPOBATH PE3yNbTaThl PEIICHUS 3aJady C YYETOM OrpPaHUYEHUM, CBSI3aHHBIX CO
CBOMCTBaMHU paccMaTpUBAEMBbIX OOBEKTOB.



AuredOpanyeckKue BbIpaKeHU

Hcnonb30oBaTh anreOpanvyecKkyrd TEPMHUHOJOTHIO M CUMBOJIMKY, MPUMEHSTh €€ B IPOLECCE OCBOEHUS YYEOHOTro
MaTepuraa.

Haxoauts 3HaueHus1 OyKBEHHBIX BBIPAKEHUH MPU 33JJaHHBIX 3HAUCHUSAX IEPEMEHHBIX.

BoInonHATe peoOpa3oBaHus LIEJIOTO BBIPAXKEHHUS. B MHOTOYJIEH IPUBEIECHUEM MOJOOHBIX CIAraeMbIX, paCKpbITUEM
CKOOOK.

BBIIONMHATE YMHOXEHHE OJHOUYJICHA HA MHOTOWIEH W MHOTOWIEHA HA MHOTOWIEH, MPUMEHSTh (OPMYJIbI KBajpara
CYMMBI U KBaJpara pa3HOCTH.

OcCylIecTBIATh Pa3iokKEHNE MHOTOWIEHOB HA MHOXHTENIU C IOMOIIBIO BHIHECEHHS 3a CKOOKHM OOILEro MHOXKUTEJNS,
IPYNIHUPOBKYU CIIAraeéMbIX, IPUMEHEHUSI (POPMYIT COKPAIIEHHOTO YMHOKEHUS.

[IpumensaTh npeoOpa3oBaHrsd MHOTOYJIEHOB JUJISl PEIICHUS PA3IMYHbIX 3a]a4 U3 MaTEMaTUKH, CMEXHBIX IIPEIMETOB,
U3 pEAIbHOW MPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEHN ¢ HATypalbHBIMU MOKA3aTENIMU JJIs IPE0Opa30BaHuUsl BEIPAKEHUI.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHHbIE ypaBHEHHMS C OJHOM IMEPEMEHHOM, NPUMEHSS INpaBUia NMEPEXo]a OT MUCXOJHOIO YPaBHEHUS K
PaBHOCWIBHOMY eMy. [IpoBepsTh, SIBISETCA JIM YUCIO KOPHEM YPABHEHUS.

[TpumensTh rpaduueckue METOIbl MPU PEIICHUH JIMHEWHBIX YPABHEHUHN U UX CUCTEM.

[TonGupate mpUMepsI Map YUCe, ABISIOUMXCS PEIICHUEM JIMHEHHOTO YPaBHEHUS C IBYMsI IEPEMEHHBIMU.

CTpouTh B KOOPAMHATHON MJIOCKOCTHU I'paUK JIMHEHHOTO YpaBHEHUS C ABYMsS MEPEMEHHBIMU, MOJIb3YSACh rpapuKoM,
IIPUBOJUTH NPUMEPHI PELIEHUS YPABHEHHUS.

PemaTe cucteMbl IByX JIMHEUHBIX YPaBHEHUM C ABYMs IEPEMEHHBIMH, B TOM YHCJIE€ Tpa(UUecKu.

CocTaBnaTh W pewiarh JHHEMHOE YpPaBHEHUE WM CUCTEMY JIMHEWHBIX YPAaBHEHHM IO YCJIOBHMIO 3a/1ayH,
WHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M IOJIYYEHHBIN PE3yJIbTarT.

DyHKIUU

N300paxkaTb Ha KOOPAMHATHOW NPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJlaHHBIM KOOpAMHATAM, JY4YHd, OTpPE3KH,
WHTEPBaJIbl, 3aIUCHIBATH YUCIOBbIE TPOMEKYTKU HA aNre0OpanvyeckoMm si3bIKe.



OtmedaTh B KOOPAMHATHOW IJIOCKOCTH TOYKH IO 3aJaHHBIM KOOpAMHATAM, CTPOUTH rpadKu JTUHEUHBIX (DYHKITHI.
CrtpouTts rpaduk pyHkuuu Yy = [X|.

OnuceiBaTh ¢ MOMOIMIBIO (YHKIIMA W3BECTHHIE 3aBUCUMOCTH MEXIY BEIUYWHAMHU: CKOPOCTh, BPEMS, PACCTOSHHUE,
1[€Ha, KOJIMYECTBO, CTOUMOCTb, IPOU3BOIUTEIHLHOCTh, BpEMsi, 00bEM pabOTHI.

Haxonutb 3HaueHne PyHKIIMM MO 3HAUEHUIO €€ apryMeHTa.

[TornmaTe Tpaduueckuii crmoco® MpeACTaBICHUS W aHaidu3a WH(POpMAIMW, W3BJICKaTh W WHTEPIPETHPOBATH
uHGOpMAITUIO U3 TPa(UKOB PEATbHBIX MPOIECCOB U 3aBUCUMOCTEH.

K koniry oO0ydyeHus: B 8 kiaacce oOydaromuiics MOTYYUT CISAYIONINE MTPEAMETHBIC PE3YIbTATHI:

Yucaa v BBIYMCICHUA

Hcnonb30BaTh HayajibHBIE IPEICTABICHHUS O MHOXECTBE JCHUCTBUTEIIBHBIX YUCEI JUISI CPABHEHUS, OKPYIJICHUS U
BBIYUCJICHUN, N300paxath JeHCTBUTEIbHBIC YUC/Ia TOUKAaMU Ha KOOPAUHATHOMN MPSIMOM.

[IpuMeHATh TOHSATHE apU(PMETUYECKOrO KBAJAPATHOTO KOPHS, HAXOJWUTh KBaJpaTHbIE KOPHHU, HCIOJB3YS MpHU
HEOOXOIMMOCTH KaJIbKYJISITOP, BBIMIOJHIATH MPEeOOpa3oBaHUsl BBHIPAKECHUM, COACPKAIIMX KBaJpaTHbIE KOPHHU, UCIOJIb3YS
CBOWCTBA KOPHEU.

Hcnonb30BaTh 3anMCH OOJIBIIMX U MAJIBIX YHUCEJT C IOMONIBIO IECATUYHBIX Ipobeit u creneneit yucna 10.

AJsiredOpanvyecKue BbIPpAKEHUA

[IpuMeEHSATh TOHSTHE CTENEHH C I1ENbIM TMOKa3aTesleM, BBIMOJHITh MPeoOpa3oBaHUsl BBIPAXKEHUM, COJEpIKALIUX
CTEIIEHU C LIEJIBIM [OKA3aTeJIEM.

BBITIONHATE TOXKIECTBEHHBIC MPEOOpa30BaHUsI PaAllMOHAIBHBIX BBIPAKEHUH Ha OCHOBE NPAaBWI JCHCTBUN HaJ
MHOTOYJICHAMH U alre0panyecKuMu JIpoOsiMu.

PackiianpiBaTh KBaApATHBIN TPEXWICH HA MHOKUTEIU.

[TpumensTh mpeoOpa3oBaHus BEIPAKECHUM JIs PEIICHUS PA3INYHBIX 3a/1a4 U3 MaTEeMAaTUKH, CMEXHBIX MPEIMETOB, U3
peabHOM IPAKTUKH.

YpaBHeHMs U HEPABEHCTBA

Pemate nuHENHbIE, KBaJpaTHbIC YPABHEHUS W PalMOHAIbHBIC YPAaBHCHMS, CBOISAIIMECS K HUM, CUCTEMbI IBYX
YPaBHEHUM C ABYMSI IEPEMEHHBIMH.



[IpoBOOUTHE TPOCTEMIINE WCCIEAOBAaHUS YPABHEHHMM M CUCTEM YPAaBHEHUM, B TOM YHCIE C IPUMEHEHHEM
rpaduueckux npeacTaBieHuil (ycTaHaBIMBaTh, UIMEET JIM ypPaBHEHUE WM CUCTEMa YPaBHEHUU PEILICHUs, €CIIH UMEET, TO
CKOJIbKO, U MPOYEE).

[lepexoauTh OT cioBecHON GOPMYIMPOBKU 3a7auu K €€ ainreOpanvyeckoil MoJIeTu C IOMOIIBIO COCTaBIICHUS
YPaBHEHUS WM CUCTEMBI YPABHEHUI, HHTEPIIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJ1a4y MTOJYYEHHBIN PE3YJIbTaT.

[IpuMeEHATh CBOMCTBA YMCIOBBIX HEPABEHCTB JJISI CPABHCHMS, OLICHKM, PEIIAaTh JIMHEHHBIC HEPABEHCTBA C OJHOU
NEPEMEHHOM M HMX CHCTEMbI, JaBaTh I'PAPUUECKYI0 WUIIOCTPAILMI0O MHOXECTBA PEIICHU HEPABEHCTBA, CUCTEMBI
HEPABEHCTB.

DOyHKUIMHA

[lonumMaTe W UCHOJIB30BaTh (PYHKIIMOHAJIBHBIE TOHATHA M A3BIK (TEPMUHBI, CUMBOJIMYECKHE OO0O3HAUYCHMUS),
ONpENENATh 3HaUeHUE (QYHKIUHU 110 3HAYEHUIO apTyMEHTA, ONPEENIATh CBOMCTBA QYHKINHU 110 €€ rpaduKy.

Crtpoutsb rpaduku 3J€MEHTapHbIX QYHKINN BUJA:

y =k/X, y = %2,y =x3,y = |X|, y = VX, oruCBIBaTh CBOICTBA YHCIOBOH (YHKIHH 1O ¢& rpaduKy.

K konIity oOydeHus B 9 kiacce 00y4yaromUiics MOMYYUT CIAETYIOUIME MPEIMETHBIC PE3YIbTaThI:

Yucaa v BIYMCICHUSA

CpaBHUBATH U YIIOPSAAOUYNBATH PALIMOHAJIBHBIE U UPPALMOHATIBHBIE YHCIIA.

BoimonssaTh apudmMernueckue AeHCTBUS C PallMOHATIBHBIMH YHCJIAMH, COYETas yCTHbIC M MHUCHbMEHHBIC MPHUEMBI,
BBITIOJIHATH BBIUYUCIICHUS C UPPALIMOHAIBHBIMU YHCIIAMM.

HaxoauTe 3Ha4EHUS CTENEHEN C LENBIMU ITOKA3aTENSIMU U KOPHEW, BBIYMCIISATH 3HAYEHHS YHCIIOBBIX BBIPAXKEHUN.

OKpyrasTh AEHCTBUTEIbHBIE YMCIIA, BBIMOIHATh IPUKUIKY PE3yJIbTaTa BEIYUCICHUA, OIIEHKY YHCIOBBIX BBIPAXKEHHM.

YpaBHeHMs U HEPABEHCTBA

PemaTe nuHelHbIE U KBaJIpaTHBIC YPABHEHHUS, YPAaBHEHUS, CBOISIIUECS K HUM, TIPOCTEHIITNE TPOOHO-PAIHOHATIEHBIC
YpaBHEHMUSL.

PemaTp cucteMbl IBYX JIMHEWHBIX YPABHEHU C ABYMsI IEPEMEHHBIMHU M CUCTEMBI IBYX YpaBHEHUH, B KOTOPBIX OJHO
YPAaBHEHHE HE SIBIIAECTCS JIMHENHBIM.

Pemarb TekcTOBbIE 3a/lauul anreOpanyeckKuM CHOCOOOM C MOMOINBIO COCTABJICHUS YPAaBHEHUS WM CHUCTEMBI JBYX
YpaBHEHUI C IBYMS IEPEMEHHBIMHU.



[IpoBOIUTE TPOCTEMIINE WCCIEAOBAHUS YPABHEHHMM M CHUCTEM YPABHEHHMM, B TOM 4YHCIE C IPUMEHEHUEM
rpaduueckux npeacTaBieHuil (ycTaHaBIMBaTh, UIMEET JIM ypPaBHEHUE WM CUCTEMa YPaBHEHUU PEILICHUs, €CIIH UMEET, TO
CKOJIbKO, U MPOYEE).

Pemarp JMHElHbIE HEPAaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pakaTh pELICHHE HEPABEHCTB HA YUCIOBOM
IIPSIMOi, 3aIIUCBIBATh PEIICHNE C IOMOIIBIO CHMBOJIOB.

Pemateb cHCTEMBI JIMHEMHBIX HEPABEHCTB, CHUCTEMBl HEPABEHCTB, BKJIOYAIOIIME KBAJAPaTHOE HEPABEHCTBO,
n300paxaTh pEIIeHNE CUCTEMbl HEPABEHCTB HA YHCIOBON MPSIMOM, 3aITUCHIBATH PEIICHUE C IIOMOIIBI0 CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PELLICHUN PA3JIMYHBIX 3aa4.

DOyHKUIMHA

Pacno3HaBaTh (QyHKUMM U3y4EeHHBIX BHJIOB. lloka3piBaTh CXE€MaTHYECKH pACIHOJIOKEHHE Ha KOOPAMHATHOM

miockocTy rpadukos GyHkImil Buga: Y = kx, y = kx + b, y = k/x, y = ax2 + bx + ¢, y = x3, y = VX, y = ||, B 3aBucumocTu
OT 3HaYeHHUH K0A(h(PHUIIMEHTOB, ONTUCHIBATH CBOMCTBA (PYHKITHIA.

CtpoutTh U u300paxaTh CXEMaTHUUECKU TpaUKU KBAJAPATUUHBIX (YHKIIMMI, ONMUCHIBATH CBOMCTBA KBAJIPATUYHBIX
(GyHKUMI 110 UX rpapuKaMm.

Pacnio3naBaTh kBajipaTHYHy0 GYHKIHIO TIO (opMyIie, MPUBOAUTH TPUMEPHI KBAJAPATUUHBIX (DYHKIMN U3 peaibHON
KU3HU, (PU3UKH, TEOMETPHHU.

YucsioBbIe MOC/I€I0BATEILHOCTH U MPOrPecCum

Pacno3naBaTh apuMETHUYECKYIO U T€OMETPUUECKYIO TPOTPECCUM MPU PA3HBIX CIIOCOOaX 3aaHuUs.

BBINOMHATH BHIYKCIEHUS ¢ UCIIOJI30BaHUEM (hOpMYJT N-T0 ujieHa apuhMETHUECKON U TEOMETPUUYECKON MPOTrPECCUi,
CYMMBI IEPBBIX N YICHOB.

N300pakath 4IeHBI TOCIEI0BATEILHOCTH TOYKAMH Ha KOOPIUHATHOMN TIOCKOCTH.

Pemiath 3amaun, CBsi3aHHBIE C YUCIOBBIMHU IOCJEAOBATEILHOCTSAMH, B TOM YKCJIE 3aJayd U3 peajbHOM KU3HU (C
HCIIOJIB30BaHUEM KaJIbKYJISATOPA, IIU(POBBIX TEXHOJOTHI).

TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC



Ne
n/n

HaumeHoBaHue pa3jiesioB u
TeM MPOrpaMMbl

KoanuecTBo 4acoB

Bcero KonrtposabHbie
padoThI

IpakTnuyeckue
padoThI

DJIeKTPOHHbIE
(uudposbie)
oOpa3oBaTe/ibHbIE

pecypchl

I[eﬂTeJIbHOCTb YUuTEIadA
C YYE€TOM NpOrpaMmal
BOCIIMTAHHUA

Yucaa ¥ BEIYHUCIIEHUS.
PanumonanbHble yncia

25 1

bu6nmoreka [IOK
https://m.edsoo.ru/7f415b90

[IpuBnedyeHrie BHUMaHUsA
YUYaIIUXCS K ICHHOMY
aCIEeKTy U3y4aeMoro Ha
YpOKE SIBJICHUS,
OpraHu3anus ux padoThl C
COLMAJIbHO 3HAYMMOM
uHpopmanuen,
IIOJIY4YEHHOU HA YPOKE

Anrebpanyeckue BbIpaXKEHUS

27 1

bubmuorexa [JOK
https://m.edsoo.ru/7f415b90

YcraHoBneHue
JIOBEPHUTEIBHBIX
OTHOILECHUNA MEXTY
YUUTEISIMH U
y4aluMucsi, KOTOpbIe
CIOCOOCTBYIOT
HO3UTUBHOMY
BOCHIPUATHIO TPeOOBaHUIM
y4aluxcs u TpeboBaHuM
yuuTenen, oOpalieHuo
BHUMaHUS Ha
uH(pOopMalHIO,
00CyX/1aeMyI0 Ha YPOKE,
MOBBIIIIEHUIO HX
MIO3HABATEIbHOM
AKTUBHOCTH.

YpaBHeHI/IH " HCPABCHCTBA

20 1

bu6nuoreka [IOK
https://m.edsoo.ru/7f415b90

Hcnonb3oBanue
WHTEPAKTUBHBIX (GOpM
paboThI yyanmxcs Ha
YpOKE:
MHTEJUIEKTYaJIbHbIE UTPHI,
CTUMYJIUPYIOIITHE



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

I03HABATEIbHYIO
MOTHUBAIUIO YHAIIUXCS;
rpyImmnoBas pabota Hiu
paboTa B mapax, KOTOpbIE
y4ar yJamuxcsi paborarhb
BMECTE U
B3aUMOJICHCTBOBATH C
JPYTUMU JETbMU

Koopaunats! u rpaduxmu. 24 1 bubmuorexa [JOK noOyXacHNE

OyHKIIUU https://m.edsoo.ru/7f415b90 00yJaroIHMXCsI
coOroaaTh Ha ypOKe
OOLIENPUHSATHIE HOPMBbI
MOBE/ICHUs, TIPaBUiIa
OOLIEHMS CO CTapIIMMHU U
CBEPCTHUKAMH,
IPUHLIUIIBI y4eOHOU
JTUCIUIUIMHBL U
CaMOOpTaHU3aINH

[ToBTOpenue u o6o01IEHNE 6 1 bu6nuoreka [JOK no0yx/ieHue
https://m.edso00.ru/7f415b90 00yJaroIuXxcst
co0JIro1aTh Ha YpOKe
OOLIENPUHSATHIE HOPMBbI
NOBEJICHUS, TIPaBUIIA
OOLIEHMS CO CTapIIMMHU U
CBEPCTHUKAMH,
IPUHLIUIBI Y4eOHOU
JUCLUTUIMHBL U
CaMOOpTraHU3aAINN

OBIIEE KOJIMYECTBO YACOB 102 5 0
110 ITIPOTPAMME



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KVIACC

Ne
n/n

HaumeHoBaHue pa3ieioB
U TeM MPOrpaMmbl

KoaunuecTBO 4acoB

Bcero

KonrposabHbie
padoTsI

IpakTnuyeckue
padoThI

DJIeKTPOHHbIE
(uudposbie)
oOpa3oBaTe/ibHbIE

pecypchl

JlesiTeIbHOCTD YUUTeJIsl €
Y4€TOM NpOrpaMMbl
BOCIIMTAHUS

Yucna v BBIYMCICHUS.
KBagparusie KopHU

15

bu6nmoreka [IOK
https://m.edsoo.ru/7f417af8

MIPUBJICYCHNE BHUMAHUS
y4aluxcs K IEeHHOMY
aCIeKTy U3y4aemMoro Ha
YpOKE SIBJICHUS,
Opranuzaius ux paboThl ¢
COLMAJIbHO 3HAYMMOM
nHpopManuen,
MOJYYCHHOU Ha YpOKE.

Yucna ¥ BEIYUCICHUS.
CreneHsn ¢ 1EIBIM
[MOKa3aTelieM

bubmuorexa [IOK
https://m.edsoo.ru/7f417af8

yYCTaHOBJICHHE
JIOBEPHUTEIBHBIX
OTHOILICHUN MEXITY
YUUTEISIMU U y4aIIUMUCH,
KOTOpbIE CIIOCOOCTBYIOT
MIO3UTHBHOMY
BOCTIPUSATHIO TpeOOBaHUI
yyaumxcs u TpeOoBaHHM
yuuTenei, o0paleHuo
BHUMaHHS Ha
uHpOpMalHIO,
00CyKIaeMyI0 Ha ypOKe,
MOBBIIIEHUIO X
ITO3HABATEJILHON
aKTUBHOCTH.

Anrebpanyeckue
BbIpaxeHus1. KBagparHsiii
TPEXWIEH

but6mmoreka [IOK
https://m.edsoo.ru/7f417af8

HCTIOJIb30BAHNUE
MHTEPaKTUBHBIX (OpM
paboThl yyamuxcs Ha
YPOKE: HHTEIUIEKTyallbHbIe
UT'PBL, CTUMYJIAPYIOLIUE
MI03HABATENbHYIO



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

MOTHBAIUIO YYaIHXCS;
rpymnmnoas padoTa Hiu
pabota B mapax, KOTOpbIe
ydar y4dammxcsi paboTarb
BMECTE U
B3aUMO/IEVICTBOBATH C
JPYTUMH JIETHMH.

Anrebpanueckue
BBIPAKCHUS.
Anrebpanyeckas 1po0b

15

bu6nuoreka [IOK
https://m.edsoo.ru/7f417af8

noOyxaeHue
oOy4Jaronmxcs coOI01aTh
Ha YpOKe OOIIEpUHSTHIE
HOPMBI [TOBEJICHUS,
IpaBuiia OOLIEHUSI CO
CTapILINMU U
CBEPCTHUKAMH, IIPHHITUIIBI
y4eOHOU TUCIUIUINHBI 1
CaMOOpTaHU3AIIH

YPaBHeHI/IH H HCPABCHCTBA.

KBagparssle ypaBHeHUS

15

bubmuorexa [IOK
https://m.edsoo.ru/7f417af8

MPUBJICUCHUE BHUMAHUS
o0yJaronmxcs K
LIEHHOCTHOMY aCIIEeKTY
M3y4aeMbIX Ha ypOKax
SIBJICHUMN

YpaBHEHHsI U HEPABEHCTBA.

Cucremsl ypaBHEHUN

13

bu6mmoteka [IOK
https://m.edsoo.ru/7f417af8

YCTaHOBJICHHE
JIOBEPUTEIBHBIX
OTHOIIIEHUN MEXKITY
YUUTENSAMH U yJallluMUCH,
KOTOpBIE CIIOCOOCTBYIOT
MO3UTHBHOMY
BOCHPUATHIO TpeOOBaHUI
yUaIuxcs U TpeOOBaHMA
YUHTENeH, 00paIieHnto
BHUMaHM Ha
uH(popMaIuio,
00CyX1aeMyI0 Ha YpOKe,
MTOBBITIICHUIO MX



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

IO3HaBaTEeIbHON

YpaBHEHHUs U HEPABEHCTBA.
HepaBenctBa

12

bu6nuoreka [IOK
https://m.edsoo.ru/7f417af8

no0yxaeHue
oOy4Jaronmxcs coOI01aTh
Ha YpOKe OOIETpUHSTHIE
HOPMBI [TOBEZICHUS,
npaBuia OOICHHUS CO
CTapIINMU U
CBEPCTHUKAMH, IIPHHITUIIBI
y4eOHON ANCIUIUINHBI U
CaMOOpraHu3aIuu

Oyukuunu. OCHOBHBIE
IIOHATUS

bubmuorexa [JOK
https://m.edsoo.ru/7f417af8

YCTAaHOBJICHHUC
JOBCPHUTCIIbHBIX
OTHOIIICHUH MCKAY
YUUTCIISIMUA U YHallIUMUCS

OyHkiuu. Yuciossie
byHKIIIN

bubnuorexa [JOK
https://m.edsoo.ru/7f417af8

MPUBJICUCHUE BHUMAHUS
o0yJaronmxcs K
LIEHHOCTHOMY aCIIEKTY
M3y4aeMbIX Ha ypOKax
SIBJICHUMN

10

[ToBTOpEeHME U 06001IEHNE

bu6mmoteka [IOK
https://m.edsoo.ru/7f417af8

YCTaHOBJICHHE
JIOBEPUTENBHBIX
OTHOILLIEHUN MEXITY
YUUTEIAMU U YYaIIUMUCS

OBIIEE KOJIMYECTBO YACOB
110 ITPOTPAMME

102



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KJIACC

Ne
n/n

HauMenoBanue
pa3aesioB U TeM
NMPOrpamMmbl

KoanuecTBo 4acoB

Bcero KonTpoabHbie
padoThI

IpakTnuyeckue
padoThI

dyeKkTpoHHbIe (LM POBbLIE)
o0pa3oBaTejibHbIE PeCypPChI

JlesiTeIbHOCTD YUHTeJIsl €
Y4€TOM NpOrpaMMbl
BOCIIMTAHUS

Yucna u
BBIUHCIICHHUS.
JleicTBUTENbHBIE
yucia

bu6nuoreka [IOK
https://m.edso0.ru/7f419d08

[IpuBnevyenne BHUMaHUS
yyanmxcs K IeHHOMY
aCHeKTy U3y4aeMoro Ha
ypOKe SIBJICHUS, OpraHu3alus
uX paboThI C COIUAIEHO
3HaYuMOM HH(popMaLei,
MOJyYEHHOM Ha YpOKe,
WHUIUUPOBAHUE IUCKYCCHUH,
BBIPOKCHHE MHEHUS
yUaluxcs, pa3BUTHe
OTHOIIEHUH.

YpaBHeHus U
HEPaBEHCTBA.
VYpaBHeHuUs ¢ OAHOU
MepPEMEHHOMN

14 1

bubmuorexa [JOK
https://m.edsoo.ru/7f419d08

Ycra"osieHue
JIOBEPUTENIbHBIX OTHOLICHUM
MEXy YUYUTEISIMU U
y4YalMMHCs, KOTOpbIE
CIIOCOOCTBYIOT MTO3UTUBHOMY
BOCHPUATHIO TpeOOBaHUI
yyamuxcs U TpeOoBaHMi
yuauresneu, oopalieHno
BHUMaHMs Ha UH(OpPMAIHIO,
00CyXIaeMyI0 Ha ypOKe,
MOBBIIIEHUIO UX
ITO3HABATEJIbHONW AKTUBHOCTH

YpaBHeHus U
HEpPaBEHCTBA.
Cucremsl ypaBHEHUI

14 1

bu6nuoreka [IOK
https://m.edsoo.ru/7f419d08

Hcnonw3oBanue
MHTEPAKTUBHBIX POpPM
paboThI yyaruxcs Ha YpOKe:
WHTEJUICKTYyaJIbHBIC UTPHI,
CTUMYJIUPYIOIINE
MMO3HABATEJIFHYIO MOTHBAITHIO
y4aluxcs; rpynmnoas pabora



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

wiu paboTa B mapax, KOTOpbIe
ydar yJaummxcs padoTartb
BMECTE M B3aUMOJICHCTBOBATh
C IPYTUMH JIE€TbMH.

4 YpaBHeHus u
HEpaBEHCTBA.
HepaBenctBa

16

bu6nmoreka [IOK
https://m.edsoo.ru/7f419d08

MOOYXKICHUE 00 YJArOIITIXCSI
co0oaTh Ha YpOKe
OOIIECPUHSATHIC HOPMBI
MOBEJICHUS, TIPaBUIIA
OOIIEHUS CO CTAPIIUMHU U
CBEPCTHUKAMM, TIPUHIIMITBI
YUeOHOH TUCIUILTMHBI 1
CaMOOpTaHU3AINH

5 OyHKIMH

16

bubnuorexa [JOK
https://m.edsoo.ru/7f419d08

MIPUBJICYCHUE BHUMAHUS
o0yJarommxcst K
[IEHHOCTHOMY aCHEKTy
M3y4aeMbIX Ha ypOKaxX
SIBJICHHUI

6 Yuciiosbie
MOCJIEN0BATENBHOCTH

15

bubnnoreka IIOK
https://m.edsoo.ru/7f419d08

o0y KIeHNEe 00yJatoIIXCs
co0JIr01aTh HA YpOKe
OOIIETPUHATHIE HOPMBI
MIOBE/ICHUSI, TIPaBHJIa
OOIIEHUSI CO CTapIIUMHU U
CBEPCTHUKAMH, IPHHITUIIBI
y4eOHON JUCIUTIIIMHBI U
CaMOOpraHu3allNy;

7 [ToBTOpEHME,
000011IEHHE,
CHCTEMAaTH3alHs
3HAaHUH

18

bubmmoteka [IOK
https://m.edsoo.ru/7f419d08

YcranoBneHnme
JIOBEPUTENbHBIX OTHOLIEHUI
MEXIY YUUTEIAMU U
YYAIIUMHUCS

OBIIEE KOJIMYECTBO
YACOB I10
[TPOTPAMME

102



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08







