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INOACHUTEJIBHAS 3AIINCKA

Anrebpa SBISIETCS OJHUM M3 OINOPHBIX KypCOB OCHOBHOTO OOIIEro OOpa3oBaHMSA: OHA
oOecrieunBaeT U3yyeHHe IPYTruX JTUCHUIUINH, KaK €CTeCTBEHHO-HAYYHOIr0, TaK U TYMaHUTapPHOIO
IIUKJIOB, €€ OCBOEGHUE HEOOXOAMMO JIs MPOJOHKEHUsS 00pa30BaHuUsl U B MOBCEAHEBHON XKU3HU.
PasButne y oOywaromumxcs Hay4HBIX NPEACTABICHUH O NPOHCXOXKACHUU U CYLIIHOCTH
anreOpanyeckux aOCTpakIMid, crocobe OTpaKEHUs MaTeMaTU4eCKOHl HayKol SIBICHUH U
MPOLECCOB B MpPHUpOJAE U OOIIECTBE, POJIM MATEeMAaTUYECKOTO MOJEIUPOBAHUS B HAYYHOM
MO3HAHUM U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHHIO HAYYHOI'O MHUPOBO33PEHUS M KAuecCTB
MBIIUICHHSI, HEOOXOAUMBIX JJISl aJanTalud B COBPEMEHHOM IHppoBom obmecTtBe. M3yuenue
anreOpbl 00ecrieunBaeT pa3BUTHE YMEHUS HaOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBILIUICHUS, CIHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBaTh CBOU
NEHCTBUS U BBIBOJBI, GOpMYyIUpOBaTh yTBepkaeHUs. OCcBOeHHE Kypca anredpsl oOecreunBaeT
pa3BUTHE JIOTMYECKOTO MBIIUICHUS OOYYaroIUXCsA: OHH HCIOJNB3YIOT JCTyKTHBHBIE |
WHIYKTUBHBIE PACCYXKACHUs, 0000IIEHNE M KOHKPETH3alUio, abCTparupoBaHWE W AHAJIOTHIO.
OOyuenne anreOpe MpeanonaraeT 3HAYUTEIbHBIA OOBEM CaMOCTOSTENBHON NeATeIbHOCTH
o0ydJaromuxcsi, TMOITOMY CaMOCTOSITENIbHOE  peIIeHuEe 3ajJady  SBJSeTCs  peaju3aluei
JeSITeIbHOCTHOTO TMPUHIINTIA 00yYEHUSI.

B crpykType mnporpamMmel y4eOHOro Kypca «Anredpa» s OCHOBHOTO OOIIEro
0o0pa3oBaHUsl OCHOBHOE MECTO 3aHHUMAIOT COJep)KaTelbHO-MeTonudyeckue auHuu: «Yucna u
BBIUHCIICHUS», «ANreOpandeckue BBIPAKEHUSN», «YPaBHEHHUS W HEPaBEHCTBa», «DYHKIUHY.
Kaxnas u3 3Tux comepkaTenbHO-METOAMYECKHIX JIMHUIN pa3BUBACTCS HA MPOTHKECHUU TPEX JIET
U3y4YeHHs Kypca, B3aMMOJCHCTBYS C APYTUMH €ro JIMHUSAMHU. B Xone n3ydenus: yaeOHOro Kypca
00yyaromuMcs IPUXOAUTCS JIOTHYECKH pacCysKJaTh, UCIOIb30BATh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B CBSA3M ¢ 3THM B mporpaMmy y4eOHOro Kypca «Anaredpa» BKIIOUEHBI HEKOTOPbIE OCHOBBI
JIOTHKH, TPEJICTaBICHHBIE BO BCEX OCHOBHBIX pa3/eiax MaTeMaTHYecKoro oOpa3oBaHUS H
CIOCOOCTBYIOIIME OBJAJCHUIO OOYYalOIIUMKCS OCHOB YHHBEPCAJIHHOTO MAaTEeMaTHYeCKOTO
s3pika. CopeprKaTenbHOM U CTPYKTYPHOH OCOOEHHOCTBIO y4eOHOTO Kypca «Anredpay siBisieTCs
€ro MHTETPUPOBAHHBINA XapakTep.

Conepxanne nUHMHM «YMcaa M BBIUMCIEHUS» CIY>)KAT OCHOBOM sl JlalbHEHIEro
U3yYeHHUs] MaTEeMaTUKH, CIIOCOOCTBYET DPa3BHTHIO y OOYYAIOMIMXCS JOTMYECKOTO MBIIIICHHS,
(GOpMHPOBAHNIO YMEHHS TIOJB30BATHCS aNTOPUTMAMHU, & TAKXKE NMPHUOOPETCHHUIO MPAKTUIECKUX
HaBBIKOB, HEOOXOJIMMBIX JJIsi MOBCEJHEBHOHN XHU3HHU. Pa3BUTHE MOHATHA O YMCIEe Ha YpPOBHE
OCHOBHOT'O 00I1[ero 0oOpa3oBaHHsl CBSI3aHO C PAMOHAIBHBIMH U UPPALMOHATIBHBIMH YHCIAMH,
dbopMHUpPOBAHUEM TIPEACTABICHUN O JMEHCTBUTEIHHOM YHCIe. 3aBEPIICHHUE OCBOSHUS YHUCIOBOM
JUHUW OTHECEHO K CpeHeMy o0IeMy 00pa30BaHHUIO.

Conepxanue JByX anreOpauecKux JHUHUH — «AnreOpanyeckue BBIPRKEHUS» U
«YpaBHEHUSI U  HEPABEHCTBA»  CIOCOOCTBYeT  (OPMHPOBAHHIO Yy  OOydYarOUIMXCS
MaTeMaTHYECKOTo ammapaTa, HEOOXOTUMOTo I peIIeHHs 3aJad MaTeMaTHKH, CMEXKHBIX
NPEMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7ad. Ha ypoBHE OCHOBHOTO 00IIero oopa3zoBaHus
yueOHbIM  MaTepuajn TpyNIUpyeTcsl BOKPYT  pallMOHAIBHBIX  BbIpakeHUil.  AureOpa
JIEMOHCTPHUPYET 3HAaUEHUE MAaTEeMAaTUKU KaK sI3bIKa JUISl MOCTPOEHHS] MaTeMAaTUYECKUX MOJENeH,
OTIMCAHMsI TIPOIECCOB U SIBIICHUH peabHOro MHpa. B 3amaun oOyueHus anreOpe BXOIAT TaKkKe
JanpHeHIIee pa3BUTHE aJTOPUTMHUYECKOTO MBIIIICHHS, HEOOXOIMMOT0, B YacTHOCTH, IS
OCBOCHMS Kypca HWH(GOPMATUKH, M OBJIQJCHUE HABBIKAMU JEAYKTUBHBIX pPacCy>XKICHHMA.



[IpeoOpa3zoBanre CUMBOJIBHBIX (POPM CIIOCOOCTBYET PAa3BUTHUIO BOOOPaKEHUs, CIIOCOOHOCTEH K
MaTeMaTHYECKOMY TBOPUYECTBY.

Conepxanne  (yHKIMOHATBHO-TPAUUECKOM  JIMHUM  HAIENeHO Ha  TOJy4YeHHue
o0yyaromuMucs 3HaHUM 0 QyHKIUAX KaK BakHEHIIeH MaTeMaTH4ecKOi MOoJeNu A OIMCaHUs
U HCCIIEIOBAaHUs Pa3HOOOpPA3HBIX IMPOLIECCOB M SBIEHUI B mpuponae U oduectse. V3ydeHue
MarepHuaja CIIOCOOCTBYET Ppa3BUTHIO y OOYYAIOLIMXCS YMEHHUS UCIIONIb30BaTh pPa3IMYHBIC
BBIpa3UTENbHBIE CPEJICTBA SI3bIKA MAaTEMAaTUKU — CJIOBECHBIC, CUMBOJIMYECKHE, rpaduyeckue,
BHOCHUT BKJIaJ] B (JOPMHUPOBAHUE IIPEICTABICHUNA O POJIM MaTEeMaTHKU B Pa3BUTUU LIUBUIM3ALUU
U KYJIbTYPBI.

Cornacno yuyeOHOMy IutaHy B 7-9 Kiaccax u3ydaeTcss y4eOHBIH Kypc «Anredpay,
KOTOPBII BKIIIOYAET CIEAYIOIIME OCHOBHBIC DPa3leNibl cojepxaHus: «Uuciaa UM BBIYHCICHUSY,
«AnrebpanyecKue BbIPAKEHUSD, « Y paBHEHHsSI U HEPABEHCTBAY, «DYHKIIUN.

Ha uzyuenue yue6HOro Kypca «Anredpa» orBogutcs 306 yacos: B 7 kinacce — 102 yaca (3
yaca B Hejeno), B 8 kimacce — 102 yaca (3 gaca B Heneno), B 9 kinacce — 102 vaca (3 yaca B
HEJIEIIO).

COAEPXAHUE OBYUYEHUSA

7 KJIACC

Yuciia 1 BLIYUCICHUSA

JpoOu OOBIKHOBEHHbIE U JECATUYHBIE, MEPEeXOoa OT OAHON (opMbl 3amucu Apolelt K
apyroi. IloHsTHEe panuoOHaIbHOrO 4MCila, 3alMCh, CPABHEHUE, YIIOPAIOUYNBAHNE PALlMOHAIBHBIX
yrcen. ApudmMernaeckue NEHCTBHS ¢ pallMOHAIBHBIMH YHCIaMH. Pemienue 3amad u3 peaabHOR
IIPAKTUKHU Ha YacTH, Ha JApoOu.

CreneHp ¢ HaTypajJbHBIM IIOKa3aTelleM: OIpelesieHHe, mpeoOpa3oBaHue BBIpaKEHUH Ha
OCHOBE OIpe/eeHHUs, 3aiCh 00IbIUX Yncen. [IponeHTsl, 3anuch MPOLEHTOB B BUJE IpoOU U
Ipobu B BUJIEe MPOLEHTOB. Tpu OCHOBHBIE 3aJjaul Ha MPOLIEHTHI, PEUIEHUE 33/a4 U3 pealbHOU
MIPaKTUKH.

IIpuMeHeHne IPU3HAKOB ACIMMOCTH, PA3JI0’KEHUE HA MHOKUTEIIM HAaTyPAJIbHBIX YHUCEIL.

PeanibHble 3aBUCMMOCTH, B TOM YHCIIE TIpsiMasi U 0OpaTHas MPOIOPIMOHAIBHOCTH.

Auredpanyeckune BbIPaKeHHUs

IlepemeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAKEHUSA C NEPEMEHHOW. JlONMyCTUMBbIE 3HAYEHHS
nepeMeHHbIX. IIpefcraBieHne 3aBUCUMOCTH MEXIY BeJIMYMHAMM B BHUAE (DOPMYJIBL.
Boruncnenus no gpopmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAXKEHUH, TOKIAECCTBEHHO paBHBIE
BBIpaXXEHUSI, TIpaBUJIa MIPeoOpa30BaHUs CYMM M MPOU3BEJEHUH, IpaBUiia PaCKPHITUS CKOOOK U
MIPUBEICHUS OTOOHBIX CIaraeMbIX.

CBolicTBa CTENIEHU C HATYpaJIbHBIM I10KA3aTENIEM.

OpnnHowieHbl 1 MHOrowieHsl. CteneHb MHOrouwieHa. Cllo)keHHE, BBIUNTAHUE, YMHO)KEHHE
MHOTOWIEHOB. @OpMyJibl COKPAIIEHHOIO YMHOYKEHHs: KBapaT CyMMBbl M KBaJpaT Pa3HOCTH.
dopmyiia pa3HOCTH KBaJIpaToB. Pa3nokeHne MHOTOWICHOB HA MHOKHUTEIIH.

YpaBHeHHUs M HEPABEHCTBA

VYpaBHeHUe, KOPEHb YpaBHEHHUs, MpaBUia MpeoOpa3oBaHUs ypaBHEHMs, PABHOCHIBHOCTh
YPaBHEHUM.

JIuneliHOe ypaBHEHHME C OJHOW IEPEMEHHOM, YMCIO KOPHEW JIMHEWHOIrO ypaBHEHUS,
peleHne JIMHEHWHBIX ypaBHeHHI. CocTaBiI€HHME ypaBHEHHMH IO YCIOBUIO 3aJadd. Perienue
TEKCTOBBIX 3a/1a4 C [IOMOLIbIO YPABHEHUM.



Jlunelinoe ypaBHEHHE C IBYMS MEPEeMEHHBIMH U ero rpaduk. Cucrema ABYX JIMHEHHBIX
YpaBHEHHUU C JByMs NEPEMEHHBIMH. PellieHne cHUCTeM ypaBHEHUH CIOCOOOM IMOJICTaHOBKHU.
[Tpumeps! penieHnst TEKCTOBBIX 3a7[ay C MOMOIIBIO CUCTEM YPaBHEHUH.

DOyHKIUHA

Koopaunara Touku Ha mpsiMod. UwucioBble MpOMEXYTKU. PaccrosHue Mexay AByMs
TOYKaMHU KOOPJAMHATHOU IIPSMOM.

[IpsamoyronbHas cuctema koopauHat, ocu OX m Oy. AOcmucca W opauHATa TOYKU HA
KOOpAMHATHON IuiocKocTH. [Ipumepsl rpadukoB, 3amaHHbIX (opmynamu. Utenue rpadpukon
peanbHbIX 3aBucuMocTei. [lonarue ¢dynkmuu. ['paduk Qynkmuu. CsoiicTBa (QyHKITHIA.
Jluneitnas Gpynkuus, e€ rpapuk. ['padux GyHkimu y = |X|. ['paduueckoe pelieHne JTMHEHHBIX
YPAaBHEHUU U CUCTEM JIMHEHMHBIX YPaBHEHUM.

8 KVIACC

Yucia ¥ BbIYHMCIEHHSA

KBagparueiii kopeHb u3 uucia. [lonstue 00 wuppauuoHanbHOM dYHcie. JlecaTuunbie
npUOJIMKEHUST UPPALMOHANBHBIX uncell. CBoMCTBA apupMETHIECKUX KBAJAPATHBIX KOPHEH M MX
IPUMEHEHHE K MpeoOpa3oBaHUI0 YMCIOBBIX BBIPQXKEHUW U BbIYMCIEHUSAM. JleHCTBUTENbHbBIE
qucia.

CreneHs ¢ 1eqbIM IT0Ka3arenaeM U e€ cBoiicTBa. CTaHJapTHas 3alych YHUCIIA.

Anrebpanyeckue BeIpaKECHUSIAJTeOpandecKue BbIpaskeHus

KBazpaTHblil TpEXUIICH, Pa3I0KEHUE KBAAPATHOIO TPEXWIEHA HA MHOXKUTEIIH.

Anrebpanueckast 1poOb. OCHOBHOE CBOKMCTBO anreOpandeckoil apobu. CioxkeHwue,
BbIUMTAaHUE, YMHOXKEHUE, JelieHue ainredpanyeckux apoOeil. PanmoHanbHble BBIpaXXEHUSI U UX
npeoOpazoBaHue.

VYpaBHeHMs 1 HEpaBEeHCTBAY pABHEHHMS M HEPABEHCTBA

KBanpatHoe ypaBHeHue, ¢opMmyia KOpHEH KBaJpaTHOro ypaBHeHHs. Teopema Buera.
Pemenne ypaBHEHUH, CBOAALIMXCS K JUHEWHBIM W KBaJapaTHbIM. Ilpocreiimume apoOHO-
paloHaIbHbIE YPaBHEHUS.

I'paduueckass MHTEpHIpeTalusl YpaBHEHUH C JIBYMs MEPEMEHHBIMU M CHCTEM JIMHEWHBIX
YPaBHEHHUH C JByMs INEpEMEHHBIMHU. [IpuMepbl pelieHHs CUCTEM HEIMHEWHBIX YpPaBHEHUH C
JBYMsI [IEpEMEHHBIMHU.

Pemienne TeKCTOBBIX 3a/1a4 areOpandeckuM CriocoOoM.

YucnoBble HEpaBEeHCTBA W HMX CBoOMcCTBAa. HepaBeHCTBO ¢ OJHOW NEPEMEHHOM.
PaBHOCHIIBHOCTE HepaBeHCTB. JIMHEHHBIE HEpaBeHCTBA C OAHOW mepeMeHHOM. Cucremsl
JIMHENHBIX HEPABEHCTB C OAHON IIEPEMEHHOM.

OyHKIMnPYHKIUT

[Tousitue ¢pynkuuu. OOMaCTh ONpeaesIeHUs] 1 MHOXKECTBO 3HaueHHH (QyHKIu. CriocoOb
3amanus QyHKIUH.

I'papuk ¢ynkuun. Yrtenue cBoicTB QyHkiuu no e€ rpaduky. Ilpumepsl rpadukos
byHKIU, OTpa)karoUINX peajbHble MPOLECCHI.

@OYHKINY, ONUCHIBAIOIIKE MPSAMYI0 U OOpaTHYIO NMPOMOPLHMOHAIbHBIE 3aBUCHUMOCTH, MX
rpaduku. Oyrkipn y = X2, Y = X3, y = \X, y=|x|. ['paduteckoe pemreHme ypaBHEHNH i CHCTEM
YPaBHEHHUHU.

9 KUIACC



Yuciia 1 BBIYMCICHUSA

PannonanbHbIe Yncna, UpparoHaIbHbIC YUCIIa, KOHEYHBIE U OSCKOHEYHBIC JICCATUYHBIC
npoOu. MHOXECTBO JEHCTBUTEIBHBIX YHCEN, ICHCTBUTENbHBIC 4YHCIA KaK OCCKOHECUYHBIC
JIecsATHUUHble  JapoOu. B3auMHO  OJHO3HAUYHOE  COOTBETCTBUE  MEXIYy  MHOXXECTBOM
JIEHCTBUTEIIbHBIX YHCET U KOOPAUHATHOU MPAMOM.

CpaBHeHUE JEHCTBUTEIBHBIX YHUCEN, apu(PMETHUYCCKHE JCUCTBUS C JACUCTBUTEIHHBIMU
YUCJIAMU.

Pa3mepsl 00BEKTOB OKpYXAloOIIEr0 MHpA, JIMTEIBHOCTH IPOLIECCOB B OKPYKAIOIIEM
MHUpe.

[TpuOnmxk€HHOE 3HAUEHUE BEJIMYMHBI, TOYHOCTh HpuOMMKeHUs. OKpyIJIEHHE YHCell.
IIpuknaka v OLEHKa pe3yJIbTaTOB BHIYMCIICHUM.

YpaBHeHUsI 1 HEPABEHCTBA

Jlunelinoe ypaBHeHue. Penienue ypaBHeHUN, CBOASAIIMXCS K JIMHEHHBIM.

KBagpatHoe ypaBHeHue. Pemenue ypaBHEHH, CBOJAIIMXCA K  KBaJAPATHBIM.
bukBanpatHoe ypaBHeHMe. lIpumepbl pelieHus ypaBHEHUN TpeTbeld M 4YETBEPTOM CTENECHEH
Pa3oKEHUEM Ha MHOKUTEIIH.

Pemenne = npoOHO-pallMOHANBHBIX ~ ypaBHEHUW.  PermieHwe  TEKCTOBBIX — 3aau
anreOpandecKuM METOIOM.

YpaBHeHHE C OBYMS MEPEMCHHBIMU M ero rpaduk. Permenne cucreM ABYX JTHHEHHBIX
YpaBHEHUN € JBYMsl IEpEMEHHbIMU. PellleHne cucTeMm ABYX ypaBHEHUM, OJHO U3 KOTOPBIX
JUHEIHOoe, a Ipyroe — BTOpoM cTeneHu. ['paduueckas MHTEpHpeTanus CUCTEMbl YpaBHEHUH C
JIBYMsI IIEPEMEHHBIMHU.

Pemenue TeKCTOBBIX 33/1a4 alreOpandecKuM CriocoooM.

YucrioBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne JMHENHBIX HEPABEHCTB C OJHOM NEPEMEHHOW. PelieHue cucteM JIMHEHHBIX
HEpaBEHCTB ¢ OAHOW mepeMeHHOW. KBanmparHele HepaBeHCTBa. I'padmueckas MHTepHpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMS IEPEMEHHBIMU.

OyHKIMNPYHKIUT

KBamparnunas ¢ynkius, e€ rpapuk u cpoiictBa. [lapabona, KOOpauHATHI BEPIINHBI
napaboibl, 0Cb CHMMETPHUH MapadoJIbl.

I'paduxn dyskmmit: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |X|, # ux cBoiicTBa.

Yucnosele mocien0BaTeIbHOCTH UM CI0BbIE MOCAEA0BATEILHOCTH U NIPOIrPecCH

[TonsiTHe YMCIIOBOM MOCIEAOBATEILHOCTH. 3aJJaHuEe TOCIE0BATEIIbHOCTA PEKYyPPEHTHOM
dbopmyroit u GopMyII0ii N-TO WIeHa.

Apudmernueckass U reomerpuueckas — mnporpeccur.  ®dopmynsl N-ro  4jeHa
apuQMeTHUUECKON 1 TeOMETPHUECKOMN MPOTPECCHIA, CyMMBI TIEPBBIX N YJICHOB.

N300paxeHne 4YiIeHOB aprU(PMETHUECKONH W TeOMETPHUYECKOW MporpeccHii TOYKaMu Ha
KOOPJAMHATHON MJIOCKOCTH. JIMHEHHBIN U 3KCIOHEHITUAIbHBIA poCT. CII0KHBIE MPOIIEHTHI.

IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA [POI'PAMMbBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHU A

JIMYHOCTHBIE PE3YJIBTATHI



JInuyHOCTHBIE pe3yabTaThl OCBOCHHS TMpOrpaMMbl ydeOHOro Kypca «AunreOpa»
XapaKTepU3yIOTCA:

1) naTpuoTHYECKOEe BOCIIUTAHME:

MPOSIBJICHUEM HHTEpeca K MPOLUIOMY W HACTOALIEMY POCCHUMCKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHUWEM K JOCTH)KEHHMSIM POCCHMCKMX MAaT€MaTHUKOB W POCCUHCKOU
MaTEMaTUYECKOH IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JIOCTHKEHUH B APYTUX HayKaX M IPUKIAJHBIX
chepax;

2) rpaaaHCcKoe U TYXOBHO-HPAaBCTBEHHOE BOCTIMTAHME:

TOTOBHOCTBIO K BBIMOJHEHHUIO OOS3aHHOCTEH TIpaKAaHMHA M pealu3allid ero Ipas,
IpPEJCTAaBICHUEM O MaTEeMAaTUYECKUX OCHOBAaX (YHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYD,
SIBJICHU, TPOLEAYP T'PaXTAHCKOT0 O0IecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXJIEHUIO ITHUYECKUX MPOOJeM, CBA3AHHBIX C MPAKTUYECKUM HPUMEHEHUEM JIOCTHKEHUN
HayKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3THUECKUX MPUHIHUIIOB B I€ATEIbHOCTH YUEHOTO;

3) TpyaoBOe BOCIIUTAHME:

YCTAaHOBKOW Ha AaKTHUBHOE y4YaCTHE B PEUICHUM IMPAKTUYECKUX 3aJlad MaTeMaTH4eCKOU
HAIPaBIEHHOCTH, OCO3HAHMEM BaXHOCTH MATEMAaTUYECKOro 00pa30BaHUS HA MPOTSHKEHUU BCei
JKU3HU JJIs YCIIEITHON MPO(eCCUOHANBHON EATEeIbHOCTH M PAa3BUTUEM HEOOXOIAMMBIX YMEHHIA,
OCO3HAaHHBIM BBIOOPOM W TIOCTPOCHHWEM HHIMBHUIYaJTbHOH TPACKTOpPUHM OOpa30BaHHS U
YKU3HEHHBIX TUIAHOB € YYETOM JIMUYHBIX HHTEPECOB U OOIIECTBEHHBIX OTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTBIO K AMOLIMOHAIILHOMY M O3CTETHYECKOMY BOCIPHUSATHUIO MaTeMaTHYECKUX
00BEKTOB, 33/1a4, PELICHUN, pacCy>KJIeHUH, yMEHUIO BUJETh MATEMAaTUYECKHE 3aKOHOMEPHOCTH B
UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 O3HAHMA:

OpHUEHTAllMe B JIEATENLHOCTH HAa COBPEMEHHYIO CHUCTEMY HAayuYHBIX MpeACTaBIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHS 4YeJIOBEKa, MPHUPOAbI U O0OIIeCTBa, HNOHWMaHUEM
MaTeMaTUYeCKOl HayKH Kak c(epbl 4elOBEYECKOM NeATeNbHOCTH, 3TaloB €€ pa3BUTHUS U
3HAUYMMOCTH JJIsl Pa3BUTHUS LIMBUIIN3ALlUH, OBJIAJIECHUEM SI3bIKOM MAaTEMAaTHKU U MaTeMaTH4YECKON
KyJIbTYpOH Kak CpEICTBOM IIO3HAHUS MHUpPA, OBJIAJACHUEM NPOCTEHIIMMHM HaBBIKAMU
HCCJIEIOBATENIbCKOM 1€ATEIbHOCTH;

6) ¢usnueckoe BocnuTaHue, (OpMHpPOBaHHE  KYJIbTYPbl  3A0POBbS U
IMOLMOHAIBLHOIO 0JIArONOTyYHs:

TOTOBHOCTBIO NIPUMEHATH MAaTEMaTHYECKHE 3HAaHUS B MHTEpEcax CBOEro 3J0pOBbs,
BEJICHUS 3/J0POBOr0 00pasa U3HU (30pOBOE MUTaHUE, COATAaHCUPOBAHHBIN PEKUM 3aHATUN U
OTIIbIXa, peryispHas (Qusuyeckass aKTUBHOCTh), COPMUPOBAHHOCTHbIO HaBbIKa pedieKcuu,
IPU3HAHUEM CBOETO MPaBa Ha OMIMOKY M TaKOTO K€ IpaBa JIPYroro 4ejaoBeKa;

7) 3K0JIOTMYeCKOe BOCIIUTAHHE:

OpUEHTalle Ha MpUMEHEHHEe MaTeMaTHYeCKMX 3HAHUM JUIs pelleHus 3ajad B o0iactu
COXPAHHOCTH OKpYXalollel cpefbl, MIaHUPOBAaHUS IOCTYNKOB M OLIEHKH HMX BO3MOXKHBIX
HOCJEICTBUM Il OKpY>Karollel cpeibl, 0CO3HAaHUEM TJI00AIBbHOI0 XapakTepa 3KOJOIMYECKHX
npo0JeM U MyTel ux pereHus;

8) ajanTanus K HI3MEHAIOUUMCS YCJI0OBUAM COLMATBHOM M IPUPOJAHOM Cpeabl:

TOTOBHOCTHIO K JIEHCTBUSIM B YCJIOBHSIX HEOMNPEIEIIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 IMPAKTHUYECKYIO NESATEIBHOCTh, B TOM YHCJIE YMEHUE YUUTHCS Y APYIHX
Jrofiel, MpuoOpeTaTh B COBMECTHOW JESITEILHOCTH HOBBIC 3HAHMS, HABBIKM U KOMIIETCHIIMU U3
OIBITA IPYTHUX;



HEOO0XOIMMOCTBIO B ()OPMHUPOBAHNN HOBBIX 3HAHWH, B TOM uucie GOopMyIHpOBaTh UIECH,
MOHATHS, THIIOTE3bl 00 0O0BEKTaX M SBICHHSX, B TOM UYHCIE paHEe HEU3BECTHBIX, OCO3HABATH
ne(UIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYallMI0, BOCIHPHUHMMATH CTPECCOBYIO
CUTYallMI0 KakK BBI30B, TPEOYIOLIUH KOHTPMEp, KOPPEKTUPOBATh MPUHUMAEMbIE DPELICHUS U
neicTBus, POpPMyIUPOBATh U OLIEHUBATH PUCKH U TOCIEACTBUSA, (POPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATHBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe el CTBUS

Ba3oBble JJoruuyeckue aeiicTBUA:

BBISIBIISITh M XapaKTEPU30BATh CYIIECTBEHHBIC MPHU3HAKK MaTEMAaTUYECKUX OOBEKTOB,
MOHATHI, OTHOIICHUHA MEXAY MOHATHUAMH, (HOPMYITUPOBATH OIPENEICHUS MOHITHH,
yCTaHaBJIMBATh CYIECTBEHHBIH MPU3HAK KJIacCU(PUKALUK, OCHOBAHUS AJs1 00001IeHNs
U CpaBHEHHUs, KpUTEPUU IIPOBOJMMOI0 aHAIN3a,

BOCIIPHHUMATh, (DOPMYyIUpPOBaTh W MPEOOPa3OBBIBATH CYXICHUS: YTBEPAUTEIbHBIE U
OTpHLIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IUE, YCIOBHBIE;

BBISIBJISITH MATEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOpEUHs B (paKTax,
JTAaHHBIX, HAONIONEHUSAX W YTBEP)KICHUAX, IpelylaraTb KpPUTEpUU sl BBIABICHUS
3aKOHOMEPHOCTEH U IIPOTUBOPEYUI;

JIeJ1aTh BBIBOJBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTMKH, JE€TYKTHUBHBIX U MHAYKTHBHBIX
YMO3aKIIIOYEHUH, YMO3aKIIOYEHUH 110 aHAJIOTHH;

pa3bupaTh J0Ka3aTesJbCTBA MATEeMAaTHUYECKUX YTBEPXKICHMH (mpsiMble H  OT
IIPOTUBHOTO), IPOBOJIUTH CaMOCTOSITEJIbHO ~ HECIIOXKHBIE  JI0KA3aTelIbCTBA
MaTeMaTHYecKuX (PaKTOB, BBICTpPAaUBATh AaApPryMEHTAlLUIO, MPUBOJIUTH IMPUMEPHl U
KOHTpHpUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHMUS;

BbIOMpaTh crnoco0 pemieHust yuyeOHOW 3ajaud (CpaBHMBATh HECKOJIbKO BapHaHTOB
peleHus, BEIOUpaTh HanbosIee NOAXOAALINNA ¢ YYETOM CaMOCTOSATENBHO BBIAEIEHHBIX
KPUTEPUEB).

ba3oBble ucciaenoBarelbCcKHe A€ CTBHS.

UCMOJIb30BaTh ~ BONPOCHI  KAaK  HCCIEAOBAaTENbCKUH  HWHCTPYMEHT  IO3HAHUA,
dbopMynupoBaTh BOIIPOCHI, ¢bukcupymomue MIPOTUBOPEUHE, npobiiemMy,
CaMOCTOSITENIbHO yCTaHAaBJIMBaTh MCKOMOE M JaHHOe, (OpPMHUpPOBaATh THIIOTE3Y,
apryMEHTHPOBAThH CBOIO MO3UIIMI0, MHEHHE;

MPOBOAMUTH IO CAMOCTOSITEILHO COCTABJIEHHOMY IIJIaHY HECJIOKHBIN SKCIIEPUMEHT,
HeOOJIbIIOE HCCIE0BaHWE II0 YCTAHOBJEHHIO OCOOEHHOCTEW MaTeMaTH4eCcKOIo
00BbeKTa, 3aBUCUMOCTEN 0OBEKTOB MEXTY COOOM;

CaMOCTOSITENIbHO  (OpMYJMpOBaTh OOOOIIEHUS M BBIBOABI 10  pe3ylbTaTaM
MPOBEAEHHOTO HAOIIOACHUS, UCCIEA0BaHNs, OLEHUBATh JOCTOBEPHOCTh MOJYUYEHHBIX
pe3yJIbTaTOB, BEIBOJIOB U 000OIIEHHMIA;

IPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOLIECCa, a TAK)KE BBIIBUTAThH MPEANOI0KEHUS
0 €ro pa3BUTUU B HOBBIX YCIIOBHSIX.

Paborta ¢ nnopmanmeii:

BBISIBJIATh HEJIOCTATOYHOCTh U M30BITOYHOCTH MH(OpPMAIUM, JAHHBIX, HEOOXOIUMBIX
JUTSL peIlIeHUs 3a/1a4H;



BbIOMpaTh, aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH HH(POPMAIIHIO
pa3IMYHbIX BUJOB U (DOPM Ipe/ICTaBICHHUS,

BBIOMpATh (hopMy MpeacTaBICHHsS HH()OPMAIIMH M UJUTIOCTPUPOBATH PElIaeMble 3a1a4n
CXeMaMH, AuarpaMMaMu, HHOU rpadukoi U MX KOMOMHALIMSIMU;

OLICHUBATh HAJEKHOCTh MH(POPMAIIUH 110 KPUTEPUSAM, MPEATIOKECHHBIM YUUTEIIEM HIIN
c(hOpMYyJIUPOBAHHBIM CAMOCTOSITENBLHO.

KOMMyHHKaTHBHbIe YHuBEpCaJdbHbIC yqeﬁnble JelCcTBHUA:

BOCIIPHHUMATh U (YOPMYJIHPOBATH CYXJIECHUS B COOTBETCTBUU C YCIOBHUSAMHU H LEISAMHU
oOImIeHus, SICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO TOYKY 3PEHUS B YCTHBIX W
NMCBMEHHBIX TEKCTaX, JaBaTh MMOSICHEHHUS 10 XOY PEIICHHs 3a/1a4i, KOMMEHTUPOBATh
HOJTy4EHHBIH Pe3yJIbTar;

B X0JIe 00CYKJIEHHsI 33/1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOI TeMBI, IPOOJIEMBI,
pemraeMoi  3amaud, BBICKA3bIBaTh MWJCH, HAICJICHHBIE HA TIIOMCK pEIICHHS,
COIIOCTaBJISITh CBOM CYXKACHUS C CYXICHHSIMH JAPYTMX YYaCTHUKOB JIMAJIOTa,
00HapyKUBaTh Pa3IUUMe U CXOJCTBO MO3UINI, B KOPPEKTHOH Gopme GpopMyInpoBaTh
pa3HOIIIACHs], CBOM BO3PAKCHUS;

IPE/ICTAaBIATh PE3YNbTaThl PELICHUS 3a/1a4H, SKCIEPHUMEHTA, CCICAOBaHMUs, IPOCKTa,
CaMOCTOSATENIFHO BBIOMpPATh (OPMAT BBICTYIUICHHS C Y4ETOM 3a/1ad NPE3CHTAlUd U
0COOCHHOCTEH ayUTOPHH;

NOHMMATh M HCIIOJB30BAaTh MPEHMYIIECTBA KOMAaHIHONH M WHIMBUAYAJIbHOH pabOTHI
IPY PEUICHNU YYeOHBIX MATEMAaTHUECKUX 3a/1a4;

NPUHUMATD 1I€JIb COBMECTHOM JeSITeIbHOCTH, TUIAHUPOBATh OPTaHU3AIMIO COBMECTHOM
paboThl, pacmpenensaTh BHUAB paboT, IOTOBapUBATHCA, OOCYXIaTh NpPOIECC U
pe3yabTat paboTel, 0000IIaTh MHEHHUSI HECKOJIBKHX JIIOJICH;

y4acTBOBaTh B TIpyNmoBbIX (opmax paboTbl (0OcyxaeHHs, OOMEH MHEHUSIMH,
MO3TOBBIE INTYPMBI U JIPYTHE), BBIIOJIHITH CBOIO YacTh pabOTHI M KOOPIMHHUPOBATH
CBOHU JICWCTBUS C JPYTMMH WIEHAMH KOMaH/bI, OLIEHUBAaTh KaueCTBO CBOErO BKJaJa B
OOIIMH TPOIYKT 1O KPUTEPHUSIM, CHOPMYIUPOBAHHBIM YUACTHUKAMU B3aUMOJICHCTBHUS.

PeryasiTuBHBIE YHUBEpPCAJIbHbIE y4eOHbIEe T1eiiCTBHSA
Camoopranusauus:

CaMOCTOSITENIbHO COCTaBJIATh IUIAH, aJIrOPUTM pELIeHHs 3ajJaud (WIM €ro vacTb),
BbIOMpaTh CIOCOO pelIeHUus C Y4YETOM HUMEIOLIMXCS PECypcoB U COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTHPOBaTh U KOPPEKTHPOBATh BAPUAHTBI PELIECHUN C Y4ETOM
HOBOH MH(pOpMAIHH.

CaMOKOHTPOJIb, IMOLHOHAJILHBIH MHTEIEKT:

BIIAJIETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIecca U pe3ysibTara perieHus
MaTeMaTH4YeCKOM 3a1a9M;

MPEABUIETh TPYAHOCTH, KOTOPBIE MOT'YT BO3HUKHYTH IPU PELICHUU 3a0a4d, BHOCUTH
KOPPEKTUBBI B JIEATEIILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIHCTB, HAHJEHHBIX OIIMOOK,
BBIBJIEHHBIX TPYJIHOCTEN;

OLICHUBATh COOTBETCTBUE PE3YJbTATA ACATEIBHOCTH MOCTABICHHOW LEIU U YCIOBUAM,
OOBSCHATh TPHUYMHBI JOCTHIKCHUS WU HEAOCTHKEHMsS IIeNId, HaXOIUTh OIIUOKY,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OMBITY.



INPEAMETHBIE PE3YJIBTATbBI

K konmy oOyuenuss B 7 kJacce oOydaroUmMiics MOMYYHUT CIEIYIOIIUE MpPEAMETHBIC
pE3yJIbTaThI:

Yucia 1 BLIYMCICHHUA

BreImonHATh, couyeTras yCTHbIE M NHCbMEHHBbIE NPUEMBI, apudmMeTHueckue IeHCTBUA C
palMOHAIbHBIMU YHCIIAMU.

HaxonuTh 3HaueHMs] YMCIOBBIX BBIPAKEHWH, MPUMEHATH Pa3HOOOpA3HbIE CIOCOOBI U
OpuéMbl  BBIYUCIEHUS 3HAYCHMH JpOOHBIX BBIPAXKEHUH, COAEpXKAIIMX OOBIKHOBEHHBIE U
JeCATUYHBIE TPOOH.

[TepexoauTts OT OHOM (HOPMBI 3aMKCU YHCET K APYroi (mpeoOpa3oBBIBATh JECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYI) B JECATHYHYIO, B YAaCTHOCTH B OECKOHEUHYIO
JIECATHUYHYIO APOOB).

CpaBHUBATh U YIIOPSAI0OUMBATH PALIMOHAIBHBIE YUCIIA.

OKpyriasTh yncnia.

BBINOMHATE NPUKUAKY U OLIEHKY pe3ysbTaTa BBIYMCIEHUM, OLICHKY 3HAYEHUN YMCIIOBBIX
BBIPAXCHUI. BBINIOIHATE NEHCTBUS CO CTENEHSAMU C HATYPaJbHBIMU ITOKA3aTEISIMHU.

IIpuMeHATh pU3HAKK JEIUMOCTH, Pa3JI0KEHUE HA MHOKUTEIN HATYPAJIbHBIX YHCEIL.

Pemlate npakTUKO-OPHMEHTHPOBAHHBIE 3aJa4d, CBSA3aHHBIE C OTHOIICHUEM BEJIMYMH,
IIPONOPLUOHAIIBHOCTBIO BEJIMUMH, IPOLEHTAMH, HHTEPIPETUPOBATH PE3YJILTAThl PELICHUs 3aaa4
C y4€TOM OTrpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMH PacCMaTpUBAEMbIX O0OBEKTOB.

Auredpanyeckue BbIpaKeHUs

Hcnonp3oBath anredOpanyecKyro TEPMUHOIOTHIO U CUMBOJIMKY, IPUMEHSATH €€ B Ipoliecce
OCBOCHHMS yU4eOHOT0 MaTepuana.

HaxonuTh 3HaueHust OYKBEHHBIX BBIPAKEHUM MPU 3aJJaHHBIX 3HAUEHUSIX IEPEMEHHBIX.

BoinonHATe peobpazoBaHus LEI0r0 BhIPAXEHUS] B MHOTOWIEH MPUBEACHUEM IOI00HBIX
CJIaraeéMbIX, paCKpbITUEM CKOOOK.

BpINONHATE yMHOXKEHHME OJHOYJIEHA HAa MHOTOWIEH M MHOIOYJIEHAa Ha MHOTOYIEH,
OPUMEHSATH (HOPMYJIIBI KBapaTa CyMMBI M KBaJipaTa pa3HOCTH.

OcCy1ecTBIATh Pa3I0KEHUE MHOTOWIEHOB HA MHOMKHUTEIM C IIOMOIIBIO BBIHECEHHS 3a
CKOOKHM OOLIero MHOYKUTENs, TPYNIHPOBKU CJIaraéMblxX, IpUMEHEHUs: (HOpMysl COKpaIIEHHOTO
YMHOKECHHUS.

[TpumensaTs mnpeoOpa3oBaHMsT MHOTOWIEHOB JJIsi pPELISHHUS pas3iIMuyHBIX 337a4 U3
MaTE€MaTHUKH, CMEKHBIX IIPEIMETOB, U3 PEaIbHON MPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEHN ¢ HATypalbHBIMH MOKa3aTeNsIMU JJis IpeoOpa3oBaHus
BBIPAKCHUIA.

YpaBHeHHUs M HEPABEHCTBA

Pemrars yiMHENHbIE ypaBHEHUS C OJHOW IEPEMEHHOMW, NPUMEHss IPaBWIA IEpEexXoaa OT
HCXOJTHOTO YypaBHEHUs K pPaBHOCWIBHOMY eMy. lIpoBepsATh, sABISIETCS JIM YUCIO KOpPHEM
YpaBHEHUS.

[TpumeHsTH rpaduyeckre METO bl IPU PELICHUHN JIMHEHHBIX YPaBHEHUN U UX CUCTEM.

[TonGupath mpuMephI Map YUCE, IBISIOUIMXCS pellieHueM JMHEHHOTO YpPaBHEHUS C ABYMS
[IEPEMEHHBIMH.

Ctpouth B KOOPJIMHATHOM IUIOCKOCTH TpauK JHHEWHOTO YpaBHEHUS C JByMs
HIEPEMEHHBIMH, TIOJIb3YsICh TPapUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUSI.



Pemare cucTeMbl IByX JIMHEHHBIX YPaBHEHUH C JIByMs INE€PEMEHHBIMH, B TOM YHCIIE
rpadu4ecKy.

CocTaBiATh M pemarh JUHEHMHOE ypaBHEHHWE WIM CHUCTEMY JIMHEHHBIX YpPaBHEHHUH IO
YCIIOBUIO 3a/layd, HWHTEPIPETUPOBAaTh B COOTBETCTBHMM C KOHTEKCTOM 3aJaud IIOJy4YEHHBIN
pe3yJIbTar.

DOyHKIUUH

N300paxkath Ha KOOpPAMHATHOW MPSMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHATaM, JIy4d, OTpPE3KH, WHTEpBaJIbl, 3alMCbIBaTh YHCIOBBIE IIPOMEXKYTKH Ha
aJreOpanyeckoM sI3bIKe.

OtmedaTs B KOOPAMHATHOM IJIOCKOCTM TOYKM IO 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduku muHeHHbIX QyHKIuA. CTpouTh rpaduk GyHKIUN Y = [X|.

OnuceiBaTh € IOMOIIBIO (YHKIMH M3BECTHbIE 3aBUCHUMOCTH MEXIY BEJIMYMHAMMU:
CKOPOCTb, Bp€Ms, PacCTOSHME, 1I€HAa, KOJIMYECTBO, CTOMMOCTb, IPOU3BOIUTENIBHOCTb, BpeMH,
00BEM pabOTHI.

HaxoauTe 3HaueHne QyHKIMH 10 3HAYCHUIO €€ apryMeHTa.

[Tonumats rpaduyeckuil crocod NmpejcTaBiIeHUs M aHAIW3a UHPOpPMALMU, U3BIEKaTh U
UMHTEPIPETUPOBATH UHPOPMALIUIO U3 TPaQUKOB peatbHbIX IPOLIECCOB U 3aBUCUMOCTEH.

K xoniy oOydyeHuss B 8 kJiacce 0OOydyarOmMICS TMOJYYUT CICAYIOIMIUE MPEIMETHBIE
pe3ybTaThI:

Yucsia ¥ BLIYUCICHUSA

Hcnonp30BaTh HayaJlbHBIE NPEICTABICHUS O MHOXXECTBE JEHCTBUTENBHBIX YHCEN IS
CPaBHEHHMsI, OKPYIJIEHUS M BbIYMCIEHUH, HM300pa)kaTh JAEHCTBUTENbHBIE YMCIA TOYKAMU Ha
KOOPJMHATHOMU IIPSIMOM.

[TpuMeHATh TOHATHE apU(pMETHYECKOrO KBaJpPaTHOTO KOPHS, HAXOJIUTh KBaJpaTHBIC
KOPHH, UCIOJIb3YsI TPH HEOOXOAUMOCTH KAJIbKYJISITOP, BHIIOJIHATH IPe0Opa30oBaHus BhIpaKEHHH,
coJIepKaliX KBaJpaTHble KOPHHU, UCIOJIb3Ys CBOMCTBA KOPHEH.

Hcnonp3oBarh 3amucu OOJIBIIMX M MallbIX YHCENI C MOMOMIbIO JECATUYHBIX OpoOeil u
creneHen uucina 10.

AuredpanyecKkne BbIPaKeHUs

[IpuMeHsTh TOHSATHE CTENEHH C IeJIbIM II0Ka3aTelieM, BBIIOJHATh MpeoOpa3oBaHUs
BBIPAXEHH, COIEPIKALUX CTENEHU C LIE€TIbIM [TOKa3aTeIeM.

BBINONHATE TOXKIECTBEHHBIE MPeoOpa3oBaHMs pAIlMOHAIBHBIX BBIPRKEHUH HA OCHOBE
IpaBuiI JEHCTBUN HAaJl MHOTOYJIEHAMH U alredpanyeckKuMu JpoOsMu.

PacknaapiBaTh KBaJIpaTHBIN TPEXUIEH HA MHOKUTEIH.

[IpumensTh mnpeoOpa3oBaHUsl BBIPAKEHUW s peIIeHUs Ppa3JIMyHbIX 3aJad U3
MaTEMaTUKH, CMEXHBIX MIPEAMETOB, U3 PEATIbHOU TPAKTUKHU.

YpaBHeHHUs M HEPABEHCTBA

Pemarp nuHeiiHbIe, KBaJpaTHbIE YPaBHEHUS U PAllMOHAIbHBIE YPABHEHMSI, CBOJASIIUECS K
HUM, CUCTEMBI IByX YPaBHEHUH C IBYyMS IEPEMEHHBIMH.

ITpoBoaMTH MpOCTENIINE UCCIEA0OBAHNS YPABHEHUN U CUCTEM YPAaBHEHMI, B TOM YHCIE C
OpUMEHeHHEeM TIpadUUecKuX TMpeACTaBIeHUI (yCcTaHaBIMBaTh, MUMEET JHM YpaBHEHUE WU
CHUCTEMa YpaBHEHMH pellleHusl, €ClIi UMEET, TO CKOJIbKO, U IIpoYee).

[lepexonuTh OT cioBecHOW (OPMYIHPOBKM 3adauu K €€ anredpandeckol Mojeian ¢
IIOMOLIbIO COCTABJIEHUS YPAaBHEHMs WJIM CHCTEMbl YpPAaBHEHUH, HWHTEPIPETHUPOBATh B
COOTBETCTBUU C KOHTEKCTOM 33/1a4¥l MOJIYUYEHHBIN pe3ysbTar.



[IpuMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB [IJIsl CPAaBHEHMS, OLIEHKH, PEIIaTh JUHEHHbIE
HEpaBEHCTBA C OJHOM NEPEeMEHHOW M HMX CHCTEMBI, JaBaTh TIpa(UUYECKyI0 HIUTIOCTPAIIUIO
MHO’KECTBA PELICHUI HEPAaBEHCTBA, CUCTEMbl HEPABEHCTB.

DOyHKIUHA

[lonumate ¥  HUCHONB30BaTh (YHKIMOHANBHBIE TOHATHUS U S3BIK  (TEPMUHBL,
CHUMBOJIMYECKHE O003HAUYEHUS), ONMPEACATh 3HAa4eHHWE (YHKIMU 1O 3HAYEHUIO apryMeHTa,
OTIpeNIeNATh CBOWCTBA (PYHKLUH 110 €€ TpaduKy.

Ctpouts rpaduku 3JeMeHTapHBIX (YHKIIHUH BUIA:

y = ki, y = x2, y = X3,y = |x|, Y = VX, OnucBIBaTh CBOMCTBA YHCIOBON (PYHKIMHU 110 €&
rpaduky.

K koumy oOyuenuss B 9 kJjacce oOydaromuiics MOMYYHUT CIEIYIOIIUE IMPEAMETHBIC
pE3yJIbTaThI:

Yucsia ¥ BLIYUCICHUSA

CpaBHUMBaTh U yHOPSAJ0YUBATH PALIMOHATIBHBIE U UPPALIMOHAIIBHBIC YHCIIA.

Bemonssate apudmMernueckue ASHCTBHS C pallMOHAIBHBIMU YHCIAMH, COYETasi YCTHBIC U
[UCbMEHHbIE IPUEMBI, BBHIIIOJIHATH BBIUUCIIEHUS C UPPAL[MOHATBHBIMU YHCIAMH.

HaxonuTth 3HaueHMs CTENEHEH C LeJbIMU MOKA3aTeNs MU U KOPHEH, BBIUMCIIATh 3HAYCHUS
YUCJIOBBIX BBIPAKEHUMH.

OkpyrisTh AEUCTBUTENbHBIE YHCIIA, BBINOJIHATH HPUKHUIKY pE3yJibTaTa BBIYMCICHUH,
OLICHKY YHMCJIOBBIX BBIPAXKEHUH.

YpaBHeHUs] M HEPABEHCTBA

Pemate nuHEHBIE W KBaJApaTHbIE YPAaBHEHHUS, YPABHEHUS, CBOJSAIIMECS K HUM,
npocTelme APoOHO-PAUOHATBHBIC YPaBHEHHUS.

Pemath cuctembl IByX JMHEWHBIX YpaBHEHHUI € ByMsl MEPEMEHHBIMU M CHUCTEMBI JBYX
YpaBHEHUH, B KOTOPBIX OJHO YpaBHEHUE HE SIBJIAETCS JTMHEUHBIM.

Pemate TekcToBBIE 3amaud anreOpandeckuM CIIOCOOOM C MOMOILIBIO COCTaBJICHUS
YPaBHEHHS UJIM CUCTEMBI IBYX YPAaBHEHUH C IBYMS IEPEMEHHBIMH.

IIpoBONTH MPOCTENIINE UCCIENOBAHNS YPABHEHU U CUCTEM YPAaBHEHHM, B TOM UYHUCIE C
IPUMEHEHHEM TpaQUuecKux IMpeacTaBiIeHU (yCTaHaBIMBaTh, MMEET JIM YypaBHEHHUE WIIU
CHUCTEMA YPaBHEHMH PEILIEHUs, €CIIN UMEET, TO CKOJIBKO, U IIPOYEE).

Pemate nuHelHble HEpaBEHCTBa, KBaJpaTHbIE HEPABEHCTBA, M300pa)kaTh peEIICHUE
HEPaBEHCTB Ha YHMCJIOBOW MPSIMOM, 3alIUCHIBATH PEILIEHUE C IOMOIIBIO CHMBOJIOB.

Pemate cucTreMbl JIMHEMHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKJIIOYAIOIINE
KBaJpaTHOE HEPaBEHCTBO, M300pa)kaTh pEIlIeHHE CHUCTEMbl HEPAaBEHCTB HA UYMCIOBOM MPIMOIA,
3aMMChIBAaTh PELIEHHE C TOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPH PEIICHUN PA3IMYHBIX 33/1a4.

DOyHKIUHA

Pacnio3naBate GyHKINHU U3yYeHHBIX BUI0B. [l0Ka3pIBaTh CXeMaTUYECKH PacloIOKEHHE Ha

KOOPJMHATHOM M10cKocTH rpadukoB GyHkiuil Buga: Y = kx, y = kx + b, y = k/x, y = ax2 + bx +
C,Ly=x3,y= VX, Yy = |X|, B 3aBUCHMMOCTH OT 3HA4Y€HHUI KOAPPHUIIMEHTOB, OMUCHIBATH CBOMCTBA
GbyHKIMA.

Crpouth M M300pakaTh CXeMaTHUECKU TpaUKH KBaJpPaTUUHBIX (DYHKIUI, OMUCHIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIMHA MO UX IpaduKam.



Pacno3naBath  KBajgpatuuHyr (QyHKIu0 1o  ¢Gopmyie, NPUBOAUTH IPUMEPHI
KBaJPAaTHYHBIX QYHKUIUH U3 peabHON KU3HU, (PU3UKHU, TEOMETPHH.

Yucii0Bble NOCIE10BATEIBHOCTH M NIPOrPECCUH

Pacnio3HaBaTh apu(METHUYECKYI0 U F€OMETPUYECKYIO IIPOIPECCUU IIPU pasHBIX CIIOCOOAX
3aJaHusl.

BBINOAHATE BBIYMCIEHHUS C HMCIIOJIB30BaHHEM (OpMYJT N-TO WieHa apu(PMETHYEeCKOH u
F€OMETPUYECKON ITPOTPECCUM, CYMMBI IIEPBBIX N YWICHOB.

N300pakaTh WieHbl IOCIEI0BATEIBHOCTH TOUKAMH HA KOOPJUHATHON INIOCKOCTH.

Pemartp 3agaun, cBA3aHHBIE C YMCIOBBIMU IOCJIEIOBATEIIBHOCTSIMHM, B TOM YHCIE 3a7add
U3 PEaTbHOM KU3HU (C HCIOIB30BAaHHEM KaIbKYJISATOPa, IU(PPOBBIX TEXHOJIOTHIA).



TEMATHYECKOE IINTAHUPOBAHHME
7 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeEM (mdpoBbie)
Ne i/m Konrpouabnsie IIpakTnyeckue
MPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 Yucia v Beruncienusa. PanmonansHble o5 1 bu6mmoreka [IOK
yucia https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
2 Anre0 27 1
JITEOPAITECIHE BRIPBICHIA https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
2 1
3 YpaBHCHHS H HEPABCHCTBA 0 https://m.edso0.ru/7f415b90
bubmuorexa [JOK
4 Koopaunats! u rpaduku. OyHKIMN 24 1 https://m.eds0o.ru/7f415690
bu6mmorexa [IOK
I1 1
> OBTOpeHHe 1 0600meHKe 6 https://m.edso00.ru/7f415b90
BIIEE KOJIMYECTBO YHACOB IT
OBIII OJ1 CTBO CO O 102 5 0

[NPOTPAMME



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

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Ne /i Konrpouabusie IIpakTHueckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
1 Uwucna u Beruucinenus. KBagpaTabeie KOpHU 15 bubmmorexa LIOK
- B P https://m.edsoo.ru/7f417af8
5 Uucna u Berunciaenus. CTENeHb ¢ 1ebIM 7 bu6mmoreka [IOK
HIOKa3aTeseM https://m.edsoo.ru/7f417af8
3 AnreOpanyecKue BbIpaKCHUS. 5 1 bubnmnoreka [JOK
KBanparHbiii TpéxuieH https://m.edso0.ru/7f417af8
AnreOpanyecKue BbIpaKCHUS. bubnnoreka [JOK
4 15 1
Anrebpanueckast Jpoob https://m.edsoo.ru/7f417af8
YpaBHeHus u HepaBeHCTBA. KBagpaTHbie bubnuoteka [JOK
5 15 1
ypaBHEHHUSI https://m.edsoo.ru/7f417af8
VYpaBHeHus U HepaBeHCTBA. CHCTEMBI bubnuoreka [IOK
6 . 13
ypaBHEHHI https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 .H 12 1
VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
) .
8 YHKIHH. QCHOBHBIC MOHATHS > https://m.edso0.ru/7f417af8
bubmuorexa [JOK
9 ) 4 9
yHiUiH. quCI0BbIC pyHKLMH https://m.edsoo0.ru/7f417af8
bubmuorexa [JOK
10 IT 6 1
OBTOpelHe i 0000uIeHIe https://m.edsoo0.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10
- 102 5 0

I[TPOIT'PAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeM (undgposbie)
Ne /i Konrpoabnsie IIpakTuueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
1 Uucna u Berunciienus. JlelcTBUTENbHEBIC 9 bub6nmoreka [IOK
quca https://m.edsoo.ru/7f419d08
5 YpaBHEHUS U HEPABEHCTBA. Y PABHEHUS C 14 1 bubmmoreka [JOK
OJTHO¥ MepeMEeHHOMN https://m.edsoo0.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnnorexa [JOK
ypaBHEHHIA https://m.edsoo.ru/7f419d08
bubmuoreka [{OK
4 VYpaBHuenus u HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.eds0o.ru/7f419d08
bubmmoteka IIOK
> Dykin 16 1 https://m.edsoo.ru/7f419d08
6 YucioBble MOCIEN0BATEIBHOCTH 15 1 bubmorexa HOK
https://m.edsoo.ru/7f419d08
7 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUs 18 1 bu6nmorexa LIOK
3HaHHUU https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



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




YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O
ITPOLECCA

OBSIBATEJIBHBIE YYUEBHBIE MATEPUAJIBI JIJI51 YYEHUKA

» Anrebpa, 8 kiacc/ Makapsrae FO.H., Muniok H.I'., Hemikos K.U. u apyrue; noxn
penakuuert Tenskockoro C.A., AkimonepHoe obmiectBo «M3aarenbctBo «IIpocBerieHuey
» Anrebpa, 9 kiacc/ Makapsrues FO.H., Muniok H.I'., Hemikos K.W. u apyrue; nox
penakuuert Tenskockoro C.A., AkimorepHoe oomectBo «M3narenbcTBo «IIpocBemnieHuey
Anreb6pa, 7 / MaxkapsraeB FO.H., Munmaiok H.I'., HemkoB K.W. u npyrue; non pegakiueit
TemsikoBckoro C.A., AkunonepHoe oo6mectBo «M3narensctBo «IIpocBenienne»

METOAUYECKHUE MATEPHUAJIBI JIUIS1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET



