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HHOACHUTEJIBHAA 3AIIMCKA

Anrebpa sBISETCS OJHHUM M3 OMOPHBIX KYpCOB OCHOBHOIO 00IIero o0Opa3oBaHMs: OHA
o0ecrieynBaeT 3ydeHue IPYTux AUCHUILINH, KaK €CTECTBEHHO-HAyYHOT0, TAK U TYMaHUTapHOTO
IIUKJIOB, €€ OCBOCHHE HEOOXOIUMO ISl MPOJIOIHKEHUSI 00pa30BaHUs U B IOBCETHEBHON JKHU3HU.
PazBute y oOywaronmxcs Hay4YHBIX MPEJICTaBICHUA O TMPOUCXOXKICHUU U CYIIHOCTH
anredpanyeckux abcTpakiuil, crnocobe OTpakeHHs MaTeMaTUYeCKOM HayKoW SBJICHUH U
IPOIIECCOB B TPHUPOAE U OOIIECTBE, POJIM MATEMaTHYECKOTO MOJEIMPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTHKE CHOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHPOBO33PEHHUS U KAUECTB
MBIIUICHHSI, HEOOXOAUMBIX JUIsl aJanTaluyd B COBpeMEHHOM IdpoBoM oOuiecte. M3yueHue
anredpbl 00ecreurnBaeT pa3BUTHE YMEHUS HAa0JII01aTh, CPAaBHUBATh, HAXOJAUTH 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTU MBIIIJICHHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JIeMCTBUSL U BBIBOJBI, (POPMYIHPOBATH yTBEepKAeHHU. OCBOCHHE Kypca aireOpbl o0ecrieynBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOYYalomIMXCs: OHH HUCHONB3YIOT JEAYKTUBHBIE U
WHAYKTUBHBIE PACCYXJCHUS, 000OIIEHHEe M KOHKPETH3aIUIo, adCTparupoBaHUE W AHAJIOTHIO.
OOyueHnue anrebpe MpeanoyiaracT 3HAYUTEIbHBIM OOBEM CaMOCTOSTEIBHON JAESITEIIBHOCTU
00yJaromuxcsi, IMO3TOMY CaMOCTOSITENIbHOE pEUICHWe 3ajad  SBJSIETCS — pealu3aluei
JESTEIbHOCTHOTO MIPUHIIMIIA O0yUEHUSI.

B crpykType mnporpammbl yueOHOro Kypca «AnreOpa» Al OCHOBHOTO OOILEro
00pa30BaHUsI OCHOBHOE MECTO 3aHHUMAIOT COJEPKATeNbHO-METOAMYECKUe JIMHUM: «Yucma u
BBIUUCIICHUSY, «AJNTeOpandecKue BBIPAKEHUS», «YPaBHCHHS W HEPaBEHCTBa», «DyHKITUW.
Kaxxgas u3 3TUX coaepKaTeIbHO-METOANYECKUX JIMHUN Pa3BUBAETCS HA MPOTSHKEHUU TPEX JIeT
M3YYEHHUS Kypca, B3aUMOJICHCTBYsI C IPYTUMU €ro JHUHUSIMH. B Xo/1e u3ydenus ydyeOHOro Kypca
00yJaromuMCs IPUXOAUTCS JIOTUYECKH PacCyKAaTh, UCIOIB30BATh TEOPETUKO-MHOKECTBEHHBIH
S3BIK. B CBsI3M ¢ 3THM B mporpaMmy y4eOHOTO Kypca «Airedpay BKIIOYSHBI HEKOTOPHIE OCHOBBI
JIOTUKU, TPEJICTAaBICHHbIE BO BCEX OCHOBHBIX pa3feliax MaTeMaTU4ecKoro oOpa3oBaHUSA U
CHOCOOCTBYIOIIME OBJIAJICHUIO OOYYaIOUIMMHCS OCHOB YHHUBEPCAJIBHOIO MaTEeMaTHYECKOIro
s3pika. CopeprKaTeIbHOM U CTPYKTYPHOM OCOOEHHOCTBIO Y4eOHOTO Kypca «Amnredpay sBseTcs
€r0 MHTETPUPOBAHHBINA XapaKTep.

Copepxanne nuHUU «Uwcna W BBIUMCICHUS» CIYXKHT OCHOBOW [UIsl JajbHEHIIero
U3YYEeHHUS MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYAIOIIMXCS JIOTHYECKOTO MBIIIICHUS,
(GOpMHpPOBAHUIO YMEHHsSI TOJB30BAThCS AITOPUTMAMHM, a TAK)Ke MPUOOPETECHHIO MPAKTUIECKUX
HaBBIKOB, HEOOXOJWMBIX ISl MTOBCETHEBHON XHM3HH. Pa3BUTHE MOHSTHSA O YHCIE HAa YpPOBHE
OCHOBHOTO 00111er0 00pa3oBaHUs CBSI3aHO C PAMOHAIBHBIMH M HUPPAIMOHATBHBIMU YHCIIAMHU,
(dopMHpOBaHHUEM MPEJCTABICHUNA O JEHCTBUTENLHOM YHCIe. 3aBEpIICHHE OCBOCHHUS YMCIOBOM
JUHUH OTHECEHO K CpeHeEMY 001eMy 00pa30BaHUIo.

Conepkanue JBYX aireOpamdecKkux JHHHUH — «AnreOpandyeckue BBIPAXKEHUS» U
«YpaBHEHUSI W  HEPABEHCTBA»  CIOCOOCTBYeT  (OPMHPOBAHWIO Yy  OOydaroOmIMXcCs
MaTEeMaTHYECKOTO armmapara, HEOOXOAMMOTo /i pelIeHUs 3a7ad MaTEeMaTHKH, CMEXHBIX
NPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7ad. Ha ypoBHE OCHOBHOrO 0011ero oopa3oBaHus
yueOHBI  MaTepuan TpPYNNHpPYeTcs BOKPYT  palMOHANIBHBIX  BBIpaXeHUH.  Auredpa
JIEMOHCTPHUPYET 3HAYEHUE MAaTEMAaTUKH KaK s3BIKA JIJISl TIOCTPOCHUSI MaTEMaTHYECKIX MOJIeNeH,
OTIMCaHUS TPOLIECCOB W SIBICHUN pealbHOro Mupa. B 3amaun oOydeHus anreOpe BXOAAT TaKKe
JMaNbHEWIee pa3BUTHE AaNTOPUTMHYECKOTO MBIIUIEHUS, HEOOXOAUMOTO, B YAaCTHOCTH, s
OCBOCHHS Kypca HWH(GOpPMATHKH, ¥ OBJIQJCHWE HABBIKAMH JICTYKTHBHBIX pPAaCCYXKICHUI.
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[IpeoOpa3zoBanre CUMBOJIBHBIX (JOPM CIIOCOOCTBYET Pa3BUTHUIO BOOOpaKEHUs, CIIOCOOHOCTEH K
MaTEeMaTHYECKOMY TBOPUYECTBY.

Cognepxanne  (QyHKIMOHATbHO-TpAaUYECKOW JIMHMM  HAIEICHO Ha  IOJIYYCHHE
0o0y4JaromuMucs 3HaHUN 0 QYHKIMSIX KaK BaKHEHIIeld MaTeMaTU4ecKOW MOJENU AJisi ONUCAHUs
U HCCJIEeIOBaHUSl pa3HOOOpa3HBIX IMPOILIECCOB U SIBJICHHM B mpupoje U obmiectBe. M3yueHue
MaTepuanga CIoCOOCTBYET PAa3BUTHUIO Yy OOYYaAIOMUXCS YMEHHUS HCIIOJIBb30BAaTh pPa3IUnYHbBIC
BBIPA3UTEIbHBIC CPENICTBA S3bIKA MAaTEMaTHUKW — CIIOBECHBIC, CHMBOJWYECKHUE, rpaduueckue,
BHOCHT BKJIaJ] B (hOpMHUPOBAHKE MPEICTABICHUN O POJIM MAaTEMATUKH B Pa3BUTHH LUBUIN3ALUU
U KYJBTYpBI.

CornacHo ywyeOHOMy IutaHy B 7-9 Kiaccax wu3ydaercs Y4eOHBIH Kypc «AunreGpay,
KOTOPBI BKIIIOYAET CIEAYIONINE OCHOBHBIE pa3feNbl coiepxaHus: «Uuciaa U BBIYUCICHHSY,
«AnreOpanyecKkue BIpaKEHU», «Y paBHEHUS U HEPABEHCTBAY, «DyHKIUNY.

Ha mn3yuenue yuebHoro kypca «Anredpa» orBoautcs 306 gacos: B 7 kitacce — 102 gaca (3
yaca B Heneno), B 8 kinacce — 102 yaca (3 ygaca B Hegeno), B 9 kimacce — 102 gaca (3 gaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
7 KJIACC

Yucia ¥ BLIYMCICHHA

JpoOu OOBIKHOBEHHBIC M JECATUYHBIC, MEPEXOA OT OAHON (opMmbl 3amucu Apodeilt K
apyroi. IloHATHE palMOHAIBHOIO YMCIIA, 3aIMCh, CPABHEHUE, YIIOPAIOYMBAHUE PALIMOHAIBHBIX
yucen. Apudmernueckue IEHCTBUS ¢ PallMOHAIbHBIMU 4YKMcIaMU. Pemienue 3a1ad u3 peaabHON
IPAaKTUKU Ha 4acTH, Ha ApoOHu.

CreneHb ¢ HaTypaJbHBIM II0Ka3aTelIeM: OIpeJesieHHe, peoOpa3oBaHue BBIPAKEHUNH Ha
OCHOBE OTIpE/ICICHHUS, 3aIHCh OONbIINX Yrcenl. [IponenHTsl, 3anich MPOIEHTOB B BUIE ApoOU U
IpoOu B BHJIE MPOLEHTOB. TpHU OCHOBHBIC 33[a4d Ha MPOILECHTHI, PEUICHUE 3a]ad U3 peabHOU
IIPAKTUKH.

[TpuMeHeHne NPU3HAKOB AE€IMMOCTH, PA3JI0KEHNE HA MHOKUTEIIN HATYPaIbHBIX YHCEI.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IIpsiMasi U 00paTHas MPONOPLUOHATIBHOCTH.

Auredpanyeckue BbIpaKeHUs

IlepeMeHHBIE, YMCIOBOE 3HAUYEHUE BBIPAKEHUS C NEepeMEHHOW. JlomycTumble 3Ha4eHUs
nepeMeHHbIX. IIpencraBieHne 3aBUCMMOCTH MEXAY BeIMYMHAMH B BHJE (OPMYIIbI.
Beraucnenus mo ¢popmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAKEHHUN, TOXKJIECTBEHHO PAaBHBIC
BBIpQXEHMSI, IIpaBUJIa MIPEOOpPa30BaHUs CYMM U IPOM3BEIEHUI, IpaBUila PaCKpbITUS CKOOOK U
HPUBECHUS IOJJOOHBIX CIIaraeMbIX.

CBolicTBa CTENIEHU C HATYPAJIbHBIM I10Ka3aTeIIEM.

OpHowienbl 1 MHorouwieHbl. CteneHb MHorouieHa. Clio)keHre, BbIUNTaHUE, YMHOKEHHE
MHOTOWIEHOB. @OpMyIbl COKPAIIEHHOIO YMHOKEHHs: KBaApaT CyMMbl M KBaJpaT pPa3HOCTH.
®opmyna pa3HOCTH KBaJpaToB. Pa3noxkeHre MHOTO4JIEHOB HA MHOKUTEIH.

YpaBHeHUs] M HEPABEHCTBA

VYpaBHeHHe, KOpEHb YpaBHEHMsI, IIpaBUiia MPeoOpa3oBaHUs ypaBHEHUS, PaBHOCUIbLHOCTh
YpaBHEHUM.

JIuneliHOe ypaBHEHHME C OJHOW IIEPEMEHHOM, YMCIIO KOPHEW JIMHEWHOIO YypaBHEHUS,
pellleHue JIMHEHHBIX ypaBHeHHI. CocCTaBlI€HHME YpaBHEHHUH IO YCIOBHUIO 3ajJadd. PemieHue
TEKCTOBBIX 33]1a4 C [IOMOLIbIO YPABHEHUM.

JluneitHOe ypaBHEHHE C ABYMs IEpEeMEHHBIMHM U ero rpaguk. Cucrema ABYX JTUHEHHBIX
yYpaBHEHMH ¢ JByMs NepeMeHHbIMHU. PelieHune cucreM ypaBHEHHMH CIOCOOOM IOACTAHOBKH.
ITprmeps! peleHns: TEKCTOBBIX 3a7jad ¢ IIOMOILBIO CUCTEM ypaBHEHUI.

DOyHKIUHA

Koopannara Toukum Ha mnpsMod. UucinoBble NPOMEXKYTKH. PaccTosiHue Mexnay IByMs
TOYKaMHU KOOPAWHATHOMU IIPSAMOM.

[TpsamoyronbHas cuctema koopauHatT, ocu OX m Oy. AOcrucca W opJuHAaTa TOYKU Ha
KOOpAMHATHOM IuiocKocTH. Ilpumeps! rpadukoB, 3amaHHbIX (Qopmyinamu. UteHue rpapukon
peanbHbIX 3aBucuMocTed. Ilonatue Qynkuuu. I'papux ¢ynkuuu. CpoiicTBa (QyHKUIUH.
JluneitHas QyHkums, e€ rpapuk. ['paduk Gynkmmum y = |X|. ['paduueckoe pemieHne TMHEHHBIX
YPAaBHEHUU U CUCTEM JIMHEMHBIX YPABHEHUIA.



8 KUIACC

Yuciia ¥ BBIYHMCICHHSA

KBagpatHblii kopeHb u3 uucna. Ilonatue 00 wuppanuoHanbHOM uucie. JlecsaTudHble
npUOJIMKEHNsT UppaLMOHANbHbIX dnces. CBolicTBa apuMETHUECKUX KBaJpaTHBIX KOpHEH U UX
IPUMEHEHHE K IMpeoOpa30BaHUI0 YMCIOBBIX BBIPRXKEHUHW W BBIYMCICHUSAM. JleHCTBUTEIIbHbBIE
YUCIIA.

Crenens ¢ 1enbIM 1okasarenaeM u e€ coiictsa. CTaHgapTHas 3alKCh YHUCIIA.

Anredpanyeckue BbIPaKeHUs

KBaaparHbIil TPEXUWIECH, Pa3I0KEHUE KBaIPATHOIO TPEXWICHA HA MHOKHUTEIIN.

Anrebpanueckast 1poOb. OCHOBHOE CBOHCTBO anreOpandeckoil apobu. CroxxeHwue,
BbIUUTAHUE, YMHOKEHHE, JIeJIeHne ainredpanueckux ApoOeil. PannoHanbHble BBIpaXXEHUS U MX
npeoOpa3oBaHueE.

YpaBHeHusI U HePaBEeHCTBA

KBanpatHoe ypaBHeHue, ¢Gopmyrna KOpHEW KBaapaTHOTo ypaBHeHHs. Teopema Buera.
Pemennie ypaBHeHM, CBOISIIMXCA K JHMHEHHBIM M KBajapaTHbIM. [Ipocteitmue npoGHO-
paloHaIbHbIE YPaBHEHUS.

I'paduueckas uHTEpIpeTallis YpaBHEHUN C JBYMs NEPEMEHHBIMH M CHUCTEM JIMHEWHBIX
YpPaBHEHUN C JIBYMs II€peMEHHBIMHU. lIpuMepbl pemeHusi CUCTeM HEIMHEHHBIX YPaBHEHHUH C
JBYMsI IEPEMEHHBIMU.

Pemienue TekCTOBBIX 3ajay anredpandeckuM CrocoOoM.

YucnoBble HEpaBEeHCTBA W HMX CBOMCTBAa. HepaBeHCTBO € OJHOW TEPEMEHHOM.
PaBHOCUbHOCT HepaBeHCTB. JIuHeilHble HepaBeHCTBA € OJHON mnepeMeHHOM. CHCTEMbl
JIMHENHBIX HEPABEHCTB C OAHON IIEPEMEHHOM.

DOyHKIUHA

[Tonstne ¢pynkuuu. OOMACTh ONMpEaeIeHUs] 1 MHOXKECTBO 3HaYeHHH (QyHKImH. CriocoOb
3aaHus QyHKIUH.

I'padpuk ¢dynkuuu. Yrtenue coiictB pyHkuuu no e€ rpaduky. [Ipumepsl rpadukos
(GYHKLUH, OTpaXKaIOLINX pealibHbIe POLIECCHI.

OyHKIMY, ONMCHIBAIOIINE MPSIMYI0 M OOpaTHYIO MPOMOPLHOHAIBHBIE 3aBUCUMOCTH, HX
rpaduxu. Oynxuun y = X2, Y = X3, y = VX, y=|x|. ['paduteckoe pemeHne ypaBHeHHi i CHCTEM
YpaBHEHUM.

9 KJIACC

Yucaa 1 BIYMCTIEHUS

PanmonaneHbie uncia, UppallMOHANBHBIE YHCa, KOHEYHbIE U OECKOHEUHBIC JEeCATUYHBIC
IpoOu. MHOXECTBO JEHCTBUTENBHBIX YHCEN, JIeUCTBUTENIbHBIE YHCIIa KaK OCECKOHEYHBIC
JIecsATUYHbIe  npoOu. B3auMHO  OJHO3HA4YHOE  COOTBETCTBHE  MEXKIY  MHOXECTBOM
JIEWCTBUTEIIbHBIX YUCET U KOOPAUHATHOM ITPSMOM.

CpaBHeHUE JEHCTBUTENBHBIX YHCEN, apu(pMETHUeCKHUe EHCTBUS C JCHCTBUTEIHHBIMU
YHCJIAMHU.

Pa3mepsl OOBEKTOB OKPYXKAIOIIETO MHUpPA, IIUTEIHHOCTH IMPOIECCOB B OKPYKAIOIIEM
MHpE.

[Tpubmmk€HHOE 3HAUEHWE BENWYMHBI, TOYHOCTh NpUOMmKeHUs. OKpyrieHHe 4YHcel.
IIpuknka v OLEHKa pe3yabTaTOB BEIYUCICHUMN.



YpaBHeHUs1 1 HEPABEHCTBA

JIunelinoe ypaBHeHue. PelieHne ypaBHEHUN, CBOAAIIMXCS K JIMHEWHHBIM.

KBanparHoe ypaBHeHue. PemeHue ypaBHEHMH, CBOIALIMXCA K  KBaJpPaTHBIM.
bukBangpatHoe ypaBHenue. [Ipumepsl pelieHUss ypaBHEHUU TPEThed M YETBEPTOM CTENEHEU
Pa30KEHUEM HAa MHOKUTEIIH.

Pemenue  npoOHO-paliOHaNbHBIX  YpaBHEHHH.  PemeHue  TEKCTOBBIX  3aja4
anreOpandecKuM METOIOM.

VYpaBHeHHE C IBYyMsI NEPEMEHHBIMH U ero rpaduk. PemieHue cucreM ABYX JHMHEWHBIX
YpaBHEHUN € JBYyMsl NEpEMEHHbIMU. PelieHue cucrteM JBYX YypaBHEHHMH, OJIHO U3 KOTOPBIX
JUHEWHOe, a Jpyroe — BTOPOH cTemeHu. I'paduueckas MHTEpIpETays CUCTEMBbl YPaBHEHHH C
JBYMsI IEPEMEHHBIMU.

Pemennie TeKCTOBBIX 3aj1a4 aNredpandeckum crocoOom.

YuciioBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne JMHEMHBIX HEPABEHCTB C OJHOM IIEPEMEHHOW. PemieHue cucreM JIMHEWHBIX
HEpaBEHCTB C OJIHOW mepeMeHHOH. KBaapaTHple HepaBeHCTBa. ['paduueckas mHTepnpeTanus
HEPaBEHCTB U CUCTEM HEPABEHCTB C JIByMsI [IEPEMEHHBIMU.

DOyHKIUHA

KBanparnunast ¢yHkmus, e€ rpapuk u cpoiictBa. [lapa®oma, KOOpAMHATH BEPIIHHBI
napaboJibl, 0Ch CAMMETPHUH TapaloIbl.

I'padukn dyrkimit: 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. 3aJjaHuEe TOCIEI0BATEILHOCTH PEKYPPEHTHOM
dbopmyioit u GpopmyIoi N-ro dieHa.

Apudmernueckass u  reomerpuueckas — mporpeccur.  Dopmynbel  N-ro  4YiIeHa
apuQMeTHUYECKOI U TeOMETPUUECKOM MPOTrPECCHiA, CyMMBI MIEPBHIX N YJICHOB.

N300paxeHne 4iIeHOB apuU(PMETHUECKON M TEeOMETPHUYECKON MpOorpeccuil TOYKaMu Ha
KOOpPJMHATHOM MIIOCKOCTHU. JINHENHBIN 1 SKCIOHEHUIUAIbHBINA POCT. CII0KHBIE MPOLIEHTHI.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA IIPOT'PAMMbBbI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOTI'O OBIIIET'O OBPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUS NPOTpaMMbl Yy4eOHOTO Kypca «Anredpa»
XapaKTEepU3YIOTCSL:

1) narpuoTnyeckoe BOCIIUTAHUE:

NPOSIBIICHUEM MHTEpeca K IMPOLUUIOMY U HACTOSIIEMY POCCHUHCKON MaTeMaTHKH,
LEHHOCTHBIM OTHOILIEHUEM K JOCTHKEHHUSIM POCCHICKHX MaTeMaTUKOB U POCCUHCKOMN
MaTEMaTUYECKOH IIKOJIbI, K CIIOJIb30BAHUIO 3TUX JIOCTHIKEHUH B APYTUX HAYKax U MPUKIIATHBIX
chepax;

2) rpaKIaHCKoOe U IYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIMOJHEHHIO OOS3aHHOCTEH TIpakAaHMHA M peaju3allid €ro Impas,
IPEJICTaBICHUEM O MaTEeMaTHYEeCKUX OCHOBAaX (IYHKIMOHMPOBAHUS PA3JIMYHBIX CTPYKTYP,
SIBIICHUH, MPOIEyp TPakIaHCKOTO oO0IIecTBa (HampuMep, BEIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYXXKJIEHUIO ITHUYECKUX MPOOJeM, CBA3AHHBIX C MPAKTUUYECKUM MPUMEHEHHEM JOCTHKCHUMN
HAyKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3THUYECKHUX IMPUHIIUIIOB B IEATEIHHOCTH YIEHOTO;

3) Tpya0BO€E BOCHIUTAHME:

YCTAaHOBKOM Ha aKTHUBHOE y4YacTHE B PELIEHMM MPAKTUYECKUX 3aJad MaTeMaTH4eCKOU
HAIPaBIEHHOCTH, OCO3HAHMEM BaXKHOCTH MAaTEMAaTHYECKOTO 0O0pa3oBaHUs Ha MPOTSKEHUH BCel
JKU3HU JJIs1 YCHEIIHON MpOoQecCUOHANBHON IeATEeIbHOCTH U Pa3BUTUEM HEOOXOJUMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM M IOCTPOCHHEM WHIUBUAYAIbHOH TpPAaeKTOPUM OOpa3oBaHUA U
YKU3HEHHBIX IUIAHOB C Y4ETOM JINYHBIX MHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) acTeTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTBIO K HMOLIMOHAIILHOMY U OSCTETHUYECKOMY BOCIPHUSATHIO MaTeMaTHYECKHX
00BEKTOB, 33/1a4, PELICHUN, pPacCyKI€HUIN, YMEHUIO BUJETh MATEMaTHUYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NO3HAHMA:

OpHUEHTAllMe B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAayuHBIX MpeACTaBIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS 4YeNOBEKa, MPHUPOAbBI U O0OIIeCTBa, MNOHWMaHUEM
MaTeMaTUYeCKOl Hayku Kak c(epbl 4elIOBEYECKOW NeATeNbHOCTH, 3TaloB €€ pa3BUTHS U
3HAYMMOCTH JIJISl Pa3BUTHUS LIMBUIIN3ALlUH, OBJIAJICHUEM SI3IKOM MaTEMaTUKU U MAaTEMaTU4YECKOU
KyJIbTYpOH Kak CpEICTBOM IIO3HAHWS MHUpPA, OBJAJACHUEM NPOCTEHIIMMH HaBbIKAMU
HCCJIEIOBATEIbCKOM 1€ATENbHOCTH;

6) ¢usnueckoe BocnuTaHue, (opMHpPOBaHHE  KYJIbTYPbl  3A0POBbS U
IMOLMOHAIBLHOIO 0JIArONMONyYHsi:

TOTOBHOCTBIO NIPUMEHATH MAaT€MaTU4YeCKHUE 3HAaHUSA B HHTEpEcax CBOEro 370pOBbs,
BEJICHUS 3/J0POBOr0 00pasa KU3HU (30pOBOE MUTaHUE, COATAHCUPOBAHHBIN PEXKUM 3aHATUN U
OTIIbIXa, peryispHas (Qusuyeckass aKTUBHOCTh), COPMHUPOBAHHOCTHbIO HaBbIKa pedieKcuu,
IPU3HAHUEM CBOETO MPaBa Ha OMMOKY M TaKOT'o K€ IpaBa JAPYyroro 4eJoBeKa;

7) 3K0JIOTHYeCKOe BOCIIUTAHHE:

OpUEHTalel Ha MpUMEHEHHe MaTeMaTHYeCKUX 3HAHUM JUIs pellleHus 3ajad B obsactu
COXPAHHOCTH OKpY)KaloIleW cpeipl, IMIAaHUPOBAaHUS IMOCTYNKOB M OLEHKH HMX BO3MOXHBIX
MOCJEICTBUM Il OKpY>Karollel cpesibl, 0CO3HAHHEM IJI00ANIbHOTO XapakTepa 3KOJOTMYECKUX
npo0JeM U myTel ux pereHus;



8) apanTanus K U3MEHAIOIMMCS YCJIOBUAM CONUAIBHON U IPUPOJTHOI Cpebl:

TOTOBHOCTHHO K IIGfICTBPIHM B YCJIOBUAX HCOHpCIICJIéHHOCTI/I, IMOBBIIICHUIO YPOBHSA cBoen
KOMIICTCHTHOCTH Y€PC3 MPAKTUUCCKYIO JCATCIBbHOCThb, B TOM YHCJIC YMCHUC YUHUTHCA Y JAPYIUX
JroJiel, mpuoOpeTaTh B COBMECTHOW NEATEILHOCTH HOBBIC 3HAHUS, HABBIKM U KOMIIETEHIIUU M3
OTIbITA IPYTHX;

HE00X0IMMOCTBIO B (DOPMHPOBAHNN HOBBIX 3HAHMIA, B TOM 4ucie (GOPMYIHPOBATH UJEH,
IIOHATHUS, THUIIOTC3bI 06 o0ObeKTax u SABJICHUAX, B TOM YHCJIC paHCC HCU3BCCTHBLIX, OCO3HABATH
neduuThl COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH, MJIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYIO CHUTYAlMIO0, BOCHPUHHUMATh CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOLIUI KOHTPMEp, KOPPEKTHPOBATH IPUHUMAEMbIE PELICHUS U
neicTBus, GOpPMyYIMPOBATh U OLIEHUBATH PUCKH U MOCJIEACTBUSA, POPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATDI

ITo3HaBaTeabHbIE YHUBEPCAJBbHBIC y‘leﬁHLIe JeHCTBUA

ba3oBble Jjornueckue a1elcTBUA:

® BBLIABISTH M XapaKTEPU30BaTh CYIIECTBEHHBIE MPHU3HAKH MATEMaTHYECKUX OOBEKTOB,
MOHSTHUM, OTHOIICHUH MEXIy MOHITUSIMH, (HOPMYIHPOBATH OMpEICNICHUs MOHSITUH,
yCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIaccu(PUKAIMN, OCHOBAHUS sl 00001eHus
Y CpaBHEHUS, KPUTEPUHU ITPOBOIMMOIO aHAJIU3A;

® BOCIPHUHHUMATH, (HOPMYIUPOBATh U MPEOOPA30BHIBATH CYXKICHHUS: YTBEPAUTEIbHBIE U
OTpUIATEIIbHBIC, AMHIYHBIC, YACTHBIC U OOITUE, YCIIOBHBIC,

® BBIBIATH MATEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MTPOTUBOPEUHS B (haKTax,
JAHHBIX, HAONIOJIGHUSX W YTBEPXKIACHUSAX, MpeajiaraTb KPUTEPUU ISl BBISIBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUML;

e JieNiaTh BBIBOJABI C MCIOJIB30BAaHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX WM MHIYKTUBHBIX
YMO3aKJIFOU€HHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

e pa3duparh JI0Ka3aTeIbCTBA MATEMAaTUYECKHX YTBEPXKACHHH (MpsMble U OT
MIPOTUBHOTO), MPOBOJIUTH CaMOCTOSITEIIBHO HECJIOKHbIE JI0Ka3aTeNIbCTBA
MaTeMaTHu4ecKux (HakToB, BHICTpAaUBATh apPryMEHTAIMIO, NPUBOIUTH MPUMEPHl U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

e BBIOMpaTH Croco0 perieHuss y4eOHOUW 3amauu (CpaBHHUBATh HECKOJBKO BapUAHTOB
petieHus1, BHIOMpaTh HanbOOoIee MOIXOMAIIUNA ¢ YIETOM CaMOCTOSITEIbHO BBIJEICHHBIX
KpUTEPUEB).

ba3zoBbie ucciieqoBaTe/bCKHE AeHCTBUA !

® CIOJIb30BaTh  BOIMPOCHI  KAaK  HMCCIEAOBATEIIbCKUW  WMHCTPYMEHT  TO3HAHUA,
dbopmynupoBath BOIIPOCHI, bukcupyromme MIPOTUBOPEYHE, npobiemy,
CaMOCTOSITENIbHO YCTaHABIMBAaTh MCKOMOE M JaHHoe, (OpPMHpOBATh THUIIOTE3Y,
apryMEHTHPOBAThH CBOIO MO3HIINIO, MHEHUE;

® [POBOJUTH MO CAMOCTOSITEIbHO COCTABIICHHOMY IIJIaHY HECIOXXHBIA HIKCIIEPUMEHT,
HeOOJIbIIOE HCCIE0BaHWE IO YCTAHOBJIEHHMIO OCOOEHHOCTEH MaTeMaTHYecKOIo
00BeKTa, 3aBUCUMOCTEN 00BEKTOB MEXTYy COOO0M;

® CaMOCTOATENHbHO (opMynupoBaTh OOOOIIEHUS W  BBIBOJABI 1O  pe3yJbTaTaMm
MPOBEAEHHOTO HAOMIOCHUS, UCCIEAOBAHUS, OIEHUBATh JOCTOBEPHOCTh MOIYUYEHHBIX
pe3yNIbTaTOB, BEIBOJIOB U 00OOIICHHIA;
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MPOrHO3UPOBATE BO3BMOXKXHOC Pa3BUTHUC MPOLECCCA, 4 TAKKC BEIABUTATH ITPCATIOJIOKCHUA
0 €ro pa3sBUTHUHU B HOBBIX YCIIOBUAX.

Pabora ¢ unopmanmeii:

BBISBJIATH HEJOCTATOYHOCTh M M30BITOYHOCTH MH(OPMALUH, JaHHBIX, HEOOXOIUMBIX
JUISL PEUICHHUs 3a1auu;

BBIOMpATh, aHAJIM3HPOBATh, CUCTEMATU3UPOBATH U HHTEPIPETHPOBATH MH(GOPMALIUIO
Pa3INYHBIX BUAOB U (POPM IPEICTABICHHUS;

BBIOMpaTh (hopMy MpecTaBIeHUs HHOOPMALUU U WILTIOCTPUPOBATH PeLIaeMble 3a/1a41
cXeMaMH, JuarpaMMaMu, HHOH TpaduKoil 1 MX KOMOWHAIMSIMU;

OLICHUBATh HAAEKHOCTh MH(POPMAIIUH 110 KPUTEPUSAM, MPEATIOKECHHBIM YUUTEIIEM HIIU
c(OpMyYITHPOBAHHBIM CAMOCTOSITENHHO.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

BOCIIPHHUMATh U (POPMYIHPOBATH CY)KJIEHHS B COOTBETCTBUH C YCIOBHUSMHU M LIEISIMHU
oOlIeHusi, SICHO, TOYHO, T'PAMOTHO BBIpaXKaThb CBOIO TOYKY 3PEHHUS B YCTHBIX U
MUCHbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS MO XOAY PEIleHUs 3a/1a4i, KOMMEHTHPOBATh
IIOJIy4ECHHBIA pe3yibTarT;

B X0J1e 00CYK/IeHHUs 33/1aBaTh BOIPOCHI MO CYIIECTBY 00CYk/IaeMOil TEMbI, IPOOIEMBIL,
pemiaeMoil  3ajauM, BbICKA3bIBaTh WUJEHM, HALEJICHHbIE HA IIOUCK PpELICHMS,
COMOCTABJISITh CBOU CYXKICHHS C CYXACHUAMHU JPYIHMX YYaCTHHUKOB JHAJIOra,
0oOHapyXHUBaTh Pa3IMUUe U CXOJICTBO MO3UIIHI, B KOPPEKTHOI dhopme PopmMyIrpoBaTh
pa3HoOracusi, CBOU BO3pPaKEHUS;

MPEJICTABIIATh Pe3ybTaThl PEUICHUS 3a7aud, SKCIEPUMEHTa, UCCIIEOBAHUS, TPOCKTA,
CaMOCTOSITENIbHO BbIOMpATh (opMaT BBICTYIJICHUS C Yy4ETOM 3ajad Ipe3eHTAlUU U
0COOEHHOCTEHN ayAUTOpUY;

NOHMMATh U MCIOJIb30BaTh IPEUMYILECTBA KOMAaHJHOW M MHAWBUYaJbHON pabOThHI
IIPU pEIICHUU yYEOHbIX MaTEMaTUUECKHUX 33/]1a4;

IPUHUMATD 11€JIb COBMECTHOMN J1€ATEIbHOCTH, IUIAHUPOBATh OPTaHU3AIIMI0 COBMECTHOM
paboThl, pacnpenensaTh BUAb padbOT, JAOrOBapHBaThCA, OOCYXKJAaTh MPOIECC U
pe3yiabTatr paboThl, 00001aTh MHEHHS HECKOJIBKUX JIFOACH;

y4acTBOBaTh B TPYMNIOBBIX (opMax padboTel (00CyXkaeHUs, OOMEH MHEHHIMH,
MO3TOBBIE IITYPMbI M JIPYTHE), BHITOIHATH CBOK YacTh pabOThl U KOOPAUHUPOBATH
CBOM JIEHCTBUS C JAPYTUMH YJ€HAMH KOMAaH[bl, OLICHUBATh KaueCTBO CBOEro BKJIaJa B
00N MPOYKT MO KPUTEPUSAM, CPOPMYIUPOBAHHBIM YUaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHHBepCaJbHbIE yUeOHbIe IeiicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO COCTAaBJIATh IUIaH, aJrOPUTM pELIeHHs 3aJaud (MM €ro 4acTb),
BBIOMpPATh CHOcO0 pemeHus: ¢ y4€TOM HMEIOUIMXCS PECypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHpPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C Y4ETOM
HOBOM MH(OpMaIuu.

CﬂMOKOHTpOJ’IL, IMOLMOHANbHBIA HHTEJLJIEKT:

BJIQJIETh CIIOCOOaMM CaMOIPOBEPKH, CAMOKOHTPOJIS MpoIecca U pe3ysibTaTa peleHus
MaTeMaTUYECKOM 3a/1auu;
MPEIBUIETh TPYAHOCTH, KOTOPhIE MOTYT BOZHUKHYTh IIPU PEUICHUM 3a/1a4H, BHOCUTH
KOPPEKTUBBI B JESATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, HAWJCHHBIX OIINOOK,
BBISBJIEHHBIX TPYJIHOCTEW;
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® OLICHUBATb COOTBETCTBUE PE3ysbTaTa AEATEIbHOCTH IIOCTABICHHOMN LIEJIU U YCIOBUSM,
OOBSICHATH MPUUYMHBI JOCTHKEHHUS WIM HEJOCTHXKEHHUS ILEeJH, HaXOAWTh OIIUOKY,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

K xonmy oOyuenus B 7 KJjacce 0OOydarolIMiics TMONYYHUT CIEAYIOLUIUE IpEeIMETHBIC
pe3ynbTaThl:

Yuciia 1 BLIYUCICHUA

BbImonHsaTe, coueTas yCTHbIE W NHCbMEHHbIE NpPUEMBI, apudmeTnyeckue IEHCTBUS C
pauMOHaIbHBIMH YHCIIAMHU.

HaxoauTe 3HaueHHs] YHCIOBBIX BBIPAKEHUH, NMPUMEHSTH Pa3sHOOOpa3HbIE CHOCOOBI U
npuéMbl BBIYUCICHHS 3HAYCHWH JPOOHBIX BBIPAXKECHUH, COAEPIKAIIMX OOBIKHOBEHHBIE U
JECSTUYHBIE TPOOH.

[lepexonuTh OT 0AHOM (HOPMBI 3amKCH YUCeN K Ipyrod (IpeoOpa3oBHIBATH JECATHUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YaCTHOCTH B OECKOHEYHYIO
JECATUYHYIO APOOB).

CpaBHMBATh U yNOPSAAOYUBATH PALIMOHATIBHBIE YHCTA.

OxpyrisTh uucna.

BbINONHATE NPUKUAKY U OLEHKY pe3yjbTaTa BBIYMCICHUM, OLEHKY 3HAYEHWM YMCIIOBBIX
BBIPAKECHUM. BBINMOIHATE JEMCTBUA CO CTENIEHAMHU C HATypaJbHBIMHU IIOKA3aTESIMU.

[IpuMeHATh NpU3HAKK JEIUMOCTH, PA3JI0KEHUE Ha MHOKUTEIHN HATYPAJIbHBIX YHCEIL.

Pemate NpakTUKO-OPUEHTUPOBAHHBIE 3a/aud, CBS3aHHBIE C OTHOIIEHHEM BEJIMYUH,
IIPONOPLUMOHAIBHOCTHIO BEJIMYMH, IPOLIEHTAMH, UHTEPIIPETUPOBATh PE3YJIBTATHI PELICHUS 3a4a4
C Y4€TOM OTpaHUYCHUH, CBI3aHHBIX CO CBOWCTBAMH PACCMATPUBAEMBIX OOBHEKTOB.

Auredpanyeckue BbIpaKeHUs

Hcnonb3oBatek anrebpanyeckyro TEPMUHOJIOTHIO U CUMBOJIHMKY, IPUMEHSATH €€ B Ipoliecce
OCBOCHMS yueOHOT0 MaTepuana.

Haxonuth 3HaueHNs OyKBEHHBIX BBIPQXKEHUN MTPU 3a/1aHHBIX 3HAYEHMSIX IEPEMEHHBIX.

BoinonHaTe npeobpazoBaHus 1EI0r0 BhIPaXEHUs] B MHOTOWIEH MPHUBEAEHUEM MOI00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BBINIONIHATE yMHOXKEHHE OJHOYWICHA HAa MHOIOYIEH M MHOIOWIEHAa HAa MHOTIOYJIEH,
NPUMEHSTH (POPMYIIBI KBaJlpaTa CyMMbI U KBaJpaTa pa3HOCTH.

Ocy1ecTBIsITh pa3ioKEHNE MHOTOWIEHOB Ha MHOXKHUTEIM C IMOMOUIbIO BBIHECEHUS 3a
CKOOKM 0OIIero MHOKHUTENS, TPYNIMUPOBKH ClIaraeMbIX, IpUMeHeHHUs (HOpMyT COKpamEéHHOro
YMHOKCHHS.

[IpumensiTh TpeoOpa3oBaHUS MHOTOWIEHOB U pEUIeHHs pPa3MyHBIX 3a1ad U3
MaTE€MaTHUKH, CMEXXHBIX IIPEIMETOB, U3 PEaIbHON PAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATYpaJIbHBIMH MOKa3aTeNsIMH Il IpeoOpa3oBaHuUs
BBIPAKCHU.

YpaBHeHUs1 M HEpaBEHCTBA

Pemars nuHelHBbIE ypaBHEHHUSI C OJHON MEPEMEHHOM, MPUMEHsISl MpaBuiia Mepexoaa OT
UCXOJHOIO YpaBHEHHUS K pPaBHOCUIbHOMY eMy. I[IpoBepsTb, sBIIA€TCS JIM YHUCIO KOPHEM
YPaBHEHHS.

[TpumeHnsTh rpadpuueckre METO bl IPH PEIICHNN JIUHEWHBIX YPAaBHEHUN U UX CHCTEM.

10



[TonGupats mpUMepbI Map YUCed, SBISIOUIMXCS peIIEeHUEM JMHEHHOTO YPaBHEHHUS C ABYMS
NIEPEMEHHBIMH.

CtpouTh B KOOPAMHATHON IJIOCKOCTH TpauK JUHEHHOTO YpaBHEHHS C JBYMS
HEPEMEHHBIMH, T0JIb3YACh I'PaUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUS.

Pemare cucreMbl IByX JIMHEHHBIX YPaBHEHMH C JIByMs II€PEMEHHBIMH, B TOM 4YHCIIE
rpadu4ecKy.

CocTaBisiTh M pemath JUHEHHOE ypaBHEHUE WIM CHUCTEMY JIMHEHHBIX YpaBHEHWM IO
YCIOBUIO 3a/layd, WHTEPIPETUPOBAaTh B COOTBETCTBUM C KOHTEKCTOM 3aJadd IIOJy4EHHBIN
pe3yJIbTarT.

DOyHKUUHA

N300paxarb Ha KOOPAMHAaTHOW NPSIMOM TOYKH, COOTBETCTBYIOIIHME 3aJaHHBIM
KOOpAMHATaM, JIy4d, OTpPE3KH, WHTEpBaJIbl, 3alliCbIBaTh YHUCIOBBIE IIPOMEXKYTKH Ha
areOpanyeckoM s3bIKe.

OtrmedaTs B KOOPAMHATHOM IIJIOCKOCTUM TOYKM IO 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduku uHeHHBIX QyHKuuid. CTpouts rpaduk GyHKIMH Y = [X|.

OnuceiBaTh € MOMOIIBIO (YHKIMH M3BECTHbIE 3aBUCUMOCTH MEXIY BEJIWYMHAMU:
CKOPOCTb, BpeMs, PacCTOSIHME, LI€HAa, KOJIMYECTBO, CTOMMOCTb, HPOU3BOIUTEIBHOCTb, BpeMH,
00BEM paboTHI.

Haxoauts 3HaueHne QyHKIMH 10 3HAYCHUIO €€ apryMeHTa.

[Tonumats rpaduueckuil crocod NmpejcTaBiIeHUs M aHAIW3a UHPOPMALUU, U3BIEKaTh U
UHTEPIPETUPOBATH MHPOPMALIUIO U3 IPa(UKOB PeaIbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

K xoniy oOydenuss B 8 kJiacce OOydarOmMICS TMOJYYUT CIEAYIOIIAE TMPEIMETHBIE
pe3yabTaThI:

Yucsia ¥ BBIYUCICHUSA

Hcnonp30BaTh HayaJIbHBIE NPEACTABJICHUS O MHOXECTBE JCHCTBUTENBHBIX YHMCEN IS
CPaBHEHMsSI, OKPYIJIEHUS M BBIYMCIEHUHN, HU300pa)kaTh JEHCTBUTEJIbHBIE YHUCIIA TOYKAMU Ha
KOOPJIMHATHOU IIPSIMOM.

[TpuMeHATh TOHATHE apU(METHYECKOrO KBaJPATHOTO KOPHS, HAXOAUTh KBaJpaTHBIC
KOPHH, UCIOJIb3Yys IPU HEOOXOAUMOCTH KAJIBKYJIATOP, BHIIOIHATH MPeoOpa3oBaHus BhIpAKEHHH,
coJIepKalliX KBaJpaTHbIE KOPHHU, UCIIOIb3Yys CBOMCTBA KOPHEH.

Hcnonp30BaTh 3anmucu OOJIBIIMX M MaJlbIX 4YHCEN € TMOMOIIbIO JAECATUYHBIX JIpo0eil u
creneHen yucia 10.

AuredpanyecKkne BbIPaKeHUs

[IpyuMeHsTh TMOHSATHE CTENEHH C IEJIbIM II0Ka3aTesieM, BBINOJIHATh IpPeoOpa3oBaHuUs
BBIPQXEHH, COIEPIKALUX CTENEHU C LIEIbIM ITOKA3aTEJIEM.

BBINONHATE TOXIECTBEHHBbIE NMPeoOpa3oBaHMs PAIMOHAIBHBIX BBIPR)KEHUH Ha OCHOBE
npaBuiI JeHCTBUN HAaJl MHOTOUJIEHAMH U alredpanyecKuMH JpoOsMu.

PacknagpiBaTh KBafipaTHBIN TPEXUIIEH HA MHOXKHUTEIH.

[IpumensTh mnpeoOpa3oBaHUsl BBIPAKEHUW JJs  pEIIeHUs Ppa3IMyHbIX 3a]ad U3
MaTEMaTUKH, CMEXHBIX MPEAMETOB, U3 PEATbHOM TPAKTHKU.

YpaBHeHUs M HEPABEHCTBA

Pemarp nuHeiiHble, KBaJpaTHbIE YPaBHEHUS U PAllMOHAJIbHBIE YPAaBHEHUS, CBOJASIIUECS K
HUM, CUCTEMBI IBYX YPAaBHEHUH C IByMS IEpEMEHHBIMH.
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[IpoBOAMTH MpPOCTEUIIINE UCCIIEIOBAHUS YPAaBHEHUN U CUCTEM YpPaBHEHHUH, B TOM YHCIIE C
OpUMEHEHHEM TIpadUUecKuX TpeAcTaBiIeHUil (ycTaHABIMBAaTh, MMEET JIM ypaBHEHHE WIH
CUCTEMA YPaBHEHUH PEILIEHUs, €CIIU UMEET, TO CKOJIBbKO, U IIPOYEE).

[lepexoaute OT ciOBecHOM (GOPMYJIUPOBKM 3ahauu K e€ ajreOpanyeckod MOAEIH C
IIOMOLIBI0 COCTABJICHUS YPAaBHEHMs WJIM CHCTEMbl YypaBHEHHWH, HMHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 33/1a4yl MIOJyYEHHBIN pe3ysbTar.

[TpuMeHsTh CBOICTBA YMCIOBBIX HEPABEHCTB ISl CPAaBHEHMS, OLICHKH, PELIATh JIMHEIHbIE
HEpaBEHCTBA C OJHOM MEPEeMEHHOM M MX CHCTEMBbl, JaBaTh TIpaUUYECKyl HILTIOCTPALUIO
MHO’KECTBA PELICHUI HEPAaBEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKUUHA

[lonumaTh ¥ HWCHONB30BaTh  (DYHKIMOHAJIBHBIE TIOHATHUS M S3BIK  (TEPMUHBI,
CHUMBOJIMYECKHE 0003HAYEHUs), ONpENessITh 3HAa4eHHWe (QYHKLUMU IO 3HAYEHUIO apryMEHTa,
OIpesieNATh CBOWCTBA (PYHKLUH 110 €€ rpaduKy.

Crtpoutsb rpaduku 37IeMeHTapHbIX (GYHKIUN BUIA:

y = k/X, y = X2,y =x3y = |X|, y = VX, onuCcBIBaTh CBOMCTBA YHCIOBON (DYHKIUHU 10 €&
rpaduky.

K koniy oOyuenus B 9 kJacce oOydaroumuiics HOJYYUT CJHEIYIOLIUE MpeIMETHbIE
pE3yJIbTaThI:

Yuciia ¥ BbIYMCICHHSA

CpaBHUBATh U YIOPSAI0YNBATH PALlMOHAIBHBIE U HPPALMOHAJIbHBIE YUCIIA.

BeimonusaTe apupmeTrueckue IeHCTBUS ¢ pallMOHAJbHBIMU YHCIAMHU, COYETast YCTHbIE U
IIMCbMEHHBIEC IPUEMBI, BBIIOJIHATH BBIUMCIICHUS ¢ UPPALMOHAIbHBIMU YHCIIAMH.

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

OKpyryisiTh JAEWCTBUTEIbHBIE YHCIIA, BBINOJIHATH IPUKHUIKY pPE3YJIbTaTa BBIYUCICHHM,
OLICHKY YMCJIOBBIX BBIPA)KEHUH.

YpaBHeHHUs] M HEPABEHCTBA

Pemate nuHelHBIE M KBaJpaTHbIE YpaBHEHMs, YypaBHEHHUS, CBOJSIIMECS K HUM,
npocTeiiye ApoOHO-palMOHAIbHBIE YPABHEHUS.

Pemarb cuctemsl IBYX JIMHEWHBIX YPAaBHEHMH C JBYMsI IEPEMEHHBIMH U CHCTEMBI IABYX
YPaBHEHHUH, B KOTOPBIX OHO YPAaBHEHUE HE SABIIAETCS JIMHEHHBIM.

Pemats TekcToBble 3amauM  anreOpaMyecKUM CIOCOOOM C TOMOIIBIO COCTaBJICHHUS
YpaBHEHHUS WM CUCTEMBI IBYX YPAaBHEHUH C IByMs MIEPEMEHHBIMU.

[TpoBoaMTH IpOCTENIINE UCCIEA0BAHNS YPABHEHUN U CUCTEM YPAaBHEHUN, B TOM YHCIE C
OpUMEHeHHeM TIpadUUecKuX TMpeACTaBIeHU (ycTaHaBIMBaTh, MMEET JM YpaBHEHHE WU
CUCTEMa YpaBHEHUH peIlIeHUs, €CIIU UMEET, TO CKOJIbKO, U IIpoYee).

Pemate nuHeliHBIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300pa)kaTb peEIICHHE
HEPABEHCTB HA YHUCJIOBOM IIPSIMOM, 3alIMCHIBATh PEIICHUE C IIOMOILBIO CUMBOJIOB.

Pemate cucreMpl JIMHEWHBIX HEPABEHCTB, CHCTEMBl HEPABEHCTB, BKJIIOYAIOIINE
KBaJIpaTHOE HEPAaBEHCTBO, M300pa)kaTh pELICHHE CUCTEMbl HEPABEHCTB HA YHCJIOBOM MPSIMOM,
3aMKChIBaTh PEIICHNUE C TTOMOIIbIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPU PEIIEHUH Pa3IMYHBIX 3a]ad.

DOyHKIUHA

Pacno3naBaTh QyHKIIMM U3y4eHHBIX BUIOB. [l0Ka3bpIBaTh CXeMAaTUYECKU PACIIOIOKEHNE Ha

KOOPJIMHATHO# II0CKOCTH TpadukoB GpyHkimid Buma: y = kX, y =kx + b, y = k/x, y = ax2 + bx +

12



c,y=x3,y=1X,y = [x|, B 3aBucHMOCTH OT 3HauYeHHiT K0(DDHUIIEHTOB, OMICHBATE CBOICTBA

byHKINH.

Crpouth U M300pakaTh CXEeMAaTHUECKU TpapuKH KBAJPATHUYHBIX (DYHKIMH, OMUCHIBATH
CBOWCTBA KBaIpaTUYHbIX (DYHKLMH IO UX rpadrKaMm.

Pacno3HaBath  KkBajgpartuuHytro ¢QyHKOu0 1o  ¢opmysie, NPUBOAUTH  IMPUMEPHI
KBaJPaTUYHBIX (QYHKIUI U3 peaabHON KU3HHU, PU3UKH, TEOMETPHH.

YucJioBbIe MOCJIeA0BATEIbHOCTH U NPOTrPeCcCUH

Pacnio3HaBaTh apu(METHYECKYI0 U F€OMETPUYECKYI0 IIPOTPECCUU IPU pasHbIX CIIOCOOAX
3aJlaHuUA.

BhINONMHATE BBIYMCICHHUS C HCIONB30BaHMEM (GOpPMYN N-ro 4ieHa apudMeTHdeckor u
F€OMETPUYECKON ITPOTPECCUM, CyMMBI IIEPBBIX N YWICHOB.

N300pakaTh WieHbl NOCIEI0BATEIBHOCTH TOUKAMH Ha KOOPJMHATHON IIOCKOCTH.

Pemate 3ajaum, CBsI3aHHBIE C YMCIIOBBIMHU IOCJEIOBATEIBHOCTAMHU, B TOM YHCIE 3a7aud
U3 PEaTbHOM KU3HU (C HCIOIB30BAaHUEM KaIbKYISATOPa, HIU(PPOBBIX TEXHOIOTHIA).

13



TEMATHYECKOE INTAHUPOBAHUE

KoauuecTBO 4acoB

7 KJIACC

Ne HaumeHoBaHue pa3/iesioB U TeM NPOTrPaAMMBbI Beero KoTposb IlpakTuyec JuaekTpoHHbIe (UU(poBbHIE)
Kne o0pa3oBaTe/IbHbIE PeCypPChl
ble padoThI
padoThI
1  Ywcna u Berunciienus. ParmoHaibHbIe YKCIIA. 29 1 bubmuorexa IIOK https://m.edsoo.ru/7f415b90
2 | AnrebOpandeckue BBIPaKCHHS. 36 4 bubmmoreka L{TOK https://m.edsoo.ru/7f415b90
3 | YpaBHCHHUsS U HEPABEHCTBA. 18 2 bubaunoteka [IOK https://m.edsoo.ru/7f415b90
4  KoopnuHatbl u rpaduku. OyHKINU. 12 1 bubaunotexa [IOK https://m.edsoo.ru/7f415b90
5  TIloBTopeHue u 0000IICHHE. 7 1 bubmnoreka ITOK https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 9 0
TEMATHYECKOE IINTAHUPOBAHUE 8 KJIACC
KosmnuecTBo yacoB Setpo ¢ (undposLIe)
. JIEKTPOHHBIE (LI (POBDI
Ne HaumeHoBaHue pa3aesioB U TeM MPOrPaMMbl Beero Konrpoasn  IIpakruyeck 06pPa30BATENBHBIC PECYPCHI
ble paboThl ue padboTsbl
1  UYwucna u Beruncnenus. KagpaTHeie KOpHH. 15 1 bubnuorexa LIOK https://m.edsoo.ru/7f417af8
2 Hncna u BeramCACHRS. CTENCHE C NETHM 7 1 bubmuoreka ITOK https://m.edsoo.ru/7f417af8
MOKA3aTelIeM.
g AurcOpameckue sripaxenns. KajpatHeiii 5 1 Brbmorexa LIOK https:/m.eds00.ru/7f417af8
TPEXUICH.
4 ﬁ;j()rgfp AUHCCKHE BLIPXCHNUA. AJIreOpaneckas 15 1 Bu6muorexa LIOK https://m.edsoo.ru/7f417af8
5  VYpaBHenus u HepaBeHCTBa. KBagpaTHbIEe ypaBHEHUS. 15 1 bubmuoreka IOK https://m.edsoo.ru/7f417af8
6  VYpaBuenus u HepaBeHCTBA. CUCTEMBI YPABHCHHIA. 13 bubmuoreka IIOK https://m.edsoo.ru/7f417af8
7 | VYpaBHeHwus u HepaBeHcTBa. HepaBeHcTBa. 12 1 bubaunoteka [IOK https://m.edsoo.ru/7f417af8
8  @ynkumu. OCHOBHbBIC MOHATHS 5 bubaunoreka [IOK https://m.edsoo.ru/7f417af8
9 | dyskuuu. YucnoBbie GYHKIUH 9 bubaunoreka [IOK https://m.edsoo.ru/7f417af8
10  IloBropenue u 0000IIEHUE 6 1 bubmmoreka LIOK https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 7 5

14



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

TEMATHYECKOE INTAHUPOBAHHUE 9 KJIACC

KoanuecTBo 4acoB

JuaekTpoHHbIe (UU(pOBbHIE)

Ne HaumeHnoBanue pa3aesioB M TeM IPOrpaMMBbl Kourpobu IIpakTHueck
Bcero o0pa3oBaTe/IbHbIe Pecypchl
ble paboThI ue padboThbl
1  Ywucna v BerumcieHust. J{elicTBUTEIBHBIE YHCIIA. 15 bubmnoreka ITOK https://m.edsoo.ru/7f419d08
2 ¥p aBHeHMUH HEPABEHCTBA. YPABHCHIA C ONHOIH 17 1 bubmnoreka IIOK https://m.edsoo.ru/7f419d08
EPEMEHHOMA.
3 | VYpaBHeHus u HepaBeHCTBAa. CUCTEMBI YPaBHCHHIA. 14 1 bubnunotexa [IOK https://m.edsoo.ru/7f419d08
4 VYpaBHeHus u HepaBeHCTBa. HepaBeHCTBA. 11 1 bubmmoreka LIOK https://m.edsoo.ru/7f419d08
5  OyHkuuw. 17 1 Bbubmnoreka ITOK https://m.edsoo.ru/7f419d08
6  YwuciaoBble MOCIENOBATEIBLHOCTH. 16 1 Bbubanoreka ITOK https://m.edsoo.ru/7f419d08
7  IloBropenue, 0000IICHHE, CHCTEMATH3AIMS 3HAHUH 12 1 bubmnoreka IIOK https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0
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YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O
HNPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

Marematuka. Anrebpa: 7-i kimacc: 0a30BbIM YpOBEHb: y4eOHMK, 7 Kiacc/ MakapbiueB
IO.H., Munmox H.I'., HemkoB K.W. u npyrue; nom pea. TenskoBckoro C.A.,
AxkunonepHoe obmiectso «M3narenbctBo «IIpocsemienue»

Maremaruka. AnreOpa: 8-if kiacc: 6a30BbI ypoBeHb: y4eOHHK, 8 Kiacc/ MakapbIies
I0O.H., Munmoxk H.I'., HemkoB K.M. u npyrue; mox pen. Temskockoro C.A.,
AxkunonepHoe obmiectso «M3narenbctBo «IIpocsemienue

Maremaruka. AnreOpa: 9-if kimacc: 6a30BbI ypoBeHb: y4eOHUK, 9 kiacc/ MakapbiueB
IO.H., Munmoxk H.I'., HemkoB K.M. u npyrue; mox pea. Temskockoro C.A.,
AxkunonepHoe obmiectso «M3narenbctBo «IIpocsemienue

Marematuka. BeposiTHOCTh M cTaTucTHKa: 7-9-€ Kiacchl: 0a30BBIi ypOBEHb: YUCOHUK: B
2 yactax, 7-9 kmaccel/ Beiconkumit W.P., Smenko W.B.; mox pen. Smenko M.B.,
AxkuuonepHoe obmiectBo «M3narenbctBo «lIpocBemienue»

Matemaruka. ['eomerpusi: 7-9-e kmaccel: 0a30BBId ypOBEHb: y4yeOHMK, 7-9 Kiacchl/
Aranacsn JI.C., byry3zos B.®., Kagomues C.b. u apyrue, AkuuoHepHoe oOIIeCTBO
«M3marenscTBO «lIpocBemenune»

METOANYECKHUE MATEPUAJIBI U1 YYUTEJIA

Maremaruka. Anrebpa: 7-i kiacc: 0a30BBI ypOBEHB: y4eOHHK, 7 Kiacc/ MakapbIieB
IO.H.,, Munmox H.I'., HemkoB K.W. u npyrue; nom pea. TenskoBckoro C.A.,
AxtmonepHoe obmiectBo «M3narenbctBo «IIpocBemenne»

Maremaruka. Anre6pa: 8-if kiacc: 6a30BbI ypoBeHb: y4eOHHK, 8§ Kiacc/ MakapbrueB
IO.H.,, Muumoxk H.I'., HemxoB K.M. u npyrue; mom pen. Tensxosckoro C.A.,
AxktnonepHoe obmiectBo «M3narensctBo «IIpocBemenne»

Maremaruka. Anre6pa: 9-if kiacc: 6a30BbI ypoBeHb: y4ueOHHK, 9 kimacc/ MakapbrueB
I0O.H., Muumox H.I'., HemkxoB K.M. u npyrue; nmox pen. Temskosckoro C.A.,
AxktnonepHoe obmiectBo «M3narensctBo «IIpocBemenne»

Matemartuka. BeposiTHOCTh 1 cTaTucTHKa: 7-9-€ Kiacchl: 0a30BbIi YPOBEHb: YUEOHUK: B
2 yacrtsax, 7-9 kmaccel/ Beicomkuit M.P., Smenko WU.B.; mox pen. Amenko U.B.,
AxkunonepHoe obmectso «M3narensberBo «lIpocBemienue»

Maremaruka. ['eomerpusi: 7-9-e kmaccel: 0a30BBI ypOBEHB: y4eOHHK, 7-9 Kiacchl/
Atanacsa JI.C., byry3oB B.®., Kagomries C.b. u apyrue, AkumoHepHOE OOIIECTBO
«3marensctBO «lIpocBemenune»

IHHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

Bbubaunorexa I{OK https://m.edsoo.ru/
https://uchitelya.com/matematika/
https://urok.1sept.ru/
https://resh.edu.ru/
https://4ege.ru/gia-matematika/

SAEE A .
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