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INOACHUTEJIBHAS 3AIINCKA

Anrebpa sBISETCSI OJHUM M3 OIMOPHBIX KYypCOB OCHOBHOIO 00Iero o0Opa3oBaHMs: OHA
oOecnieunBaeT U3yUeHHUE IPYTUX IUCLHUIUIMH, KaK €CTECTBEHHO-HAYYHOI'0, TaK U T'YMaHUTAPHOIO
IIUKJIOB, €€ OCBOEGHUE HEOOXOAMMO JIsi MPOAODKEHUs 00pa30BaHUS M B TIOBCETHEBHOM KU3HU.
PazButne y oOy4aromumxcs Hay4yHBIX THPEACTABICHUH O TPOMCXOXKIECHUH M CYIIHOCTH
anredpanyeckux abcTpakiuil, crnocobe OTpakeHHs MaTeMaTUYeCKOH HayKoW SBICHUH U
IPOIIECCOB B TpUpOAE U OOIIeCTBE, PO MATEMaTHYECKOTO MOJCIHPOBAHUS B HAyYHOM
NO3HAHUU U B MPAKTHKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS U KAUYECTB
MBIIUICHHSI, HEOOXOAUMBIX JUIsl aJlaliTallid B COBpeMEHHOM IudpoBoM oOmiectBe. M3yueHue
anreOpbl o0ecrieunBaeT pa3BUTHE YMEHUs HaOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBILIUICHUS, CHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JeMCTBUSL U BBIBOJBI, (POPMYIHpOBaTh yTBepkIeHHs. OcBoeHHe Kypca anreOpsl oOecrieynBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOydYaloluXcs: OHHM HCHOJB3YIOT JeAYKTUBHbIE U
UHIYKTUBHBIE PACCYXKACHHUs, 0000IIEeHNe W KOHKPETHU3alWIo, adCTparupoBaHHE M aHAJOTHIO.
OOyuenne anreOpe MpeanonaraeT 3HAYUTEIbHBIH OOBEM CaMOCTOSTENBHON NeATeIbHOCTH
o0ydaroluxcsi, IMO3TOMY CaMOCTOSITEIbHOE pEIeHUE 3ajJady  SBJSETCS — peajau3aluei
JESTEIIbHOCTHOTO MPUHIINIIA O0yYeHUSI.

B crpykType mnporpamMmel y4deOHOro Kypca «Anredpa» i OCHOBHOTO OOMIEro
o0pa3oBaHUsl OCHOBHOE MECTO 3aHHUMAIOT COJep)KaTelbHO-MeTonudyeckue auHuu: «Yucna u
BBIUNCIICHUS», «ANreOpandeckue BBIPAKEHUS», «YPaBHEHUS U HEPABEHCTBA», «DYHKIUMY.
Kaxxgas u3 3TUX coaepKaTeIbHO-METOANYECKUX JIMHUN Pa3BUBAETCS Ha MPOTSKEHUH TPEX JIET
U3Yy4EHHUsI Kypca, B3aUMOJIEHCTBYsI C IpyTMMU €ro JMHUSIMU. B Xozne u3zyuenus yuyeOHOro Kypca
00y4JaroIUMCs TPUXOAUTCS JOTHUYECKH PACCYKAAaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B cBsA3M ¢ 3TUM B nporpammy y4eOHOro Kypca «Anredpay BKIOYEHbI HEKOTOPHIE OCHOBBI
JIOTUKU, TPEJCTaBICHHbIE BO BCEX OCHOBHBIX pa3eliax MaTeMaTH4ecKoro oOpa3oBaHUs U
CHOCOOCTBYIOIIME OBJAJCHUIO OOYYAaIOIIUMKCS OCHOB YHHBEPCAJIHHOTO MAaTEMaTHYECKOTO
s3bika. ComepKaTeNnbHON U CTPYKTYPHOH 0COOEHHOCThIO y4eOHOTo Kypca «Anredpay sBiseTcs
€ro MHTETPUPOBAHHBIN XapaKTep.

Conepxanne nuHuUM «Uucia W BBIUUCICHUSD CIIYXKUT OCHOBOM JUISl JajbHEHILIEro
U3Y4YEHUsS] MaTE€MaTHKH, CIIOCOOCTBYET Pa3BUTHUIO y OOYyYaroIIMXCS JIOTMYECKOTO MBIIIEHUS,
(OpMHPOBAHUIO YMEHHs MOJIb30BAThCS AITOPUTMAMHU, a TAKXKE NMPHUOOPETEHHUIO MPAKTUYECKUX
HaBBIKOB, HEOOXOIMMBIX Ui MOBCEIHEBHOM >XKM3HU. Pa3BUTHE MOHATUS O YHUCIIE HA YPOBHE
OCHOBHOT'O 00I1lero 0oO0pa3oBaHUsl CBSI3aHO C PAllMOHAJIBHBIMU U UPPALMOHATIBHBIMH YHCIAMH,
(GbopMHUpPOBAHUEM TIPEACTABICHUIN O NEHCTBUTEILHOM 4HMCie. 3aBEPIICHHUE OCBOCHUS YHUCIOBOM
JMHUU OTHECEHO K cpellHeMY o011eMy 00pa30BaHUIo.

Cognepkanue JBYX aireOpamdeckux JIMHUN — «AnreOpandeckue BBIPAKEHUS» U
«YpaBHEHUSI U  HEPABEHCTBA»  CIOCOOCTBYeT  (OPMHPOBAHHIO Yy  OOydaroOUIMXCs
MaTeMaTUYeCKOro ammnapara, HEOOXOJWMOIo /s pElIeHUs 3a7ad MaTeMaTHKH, CMEXHBIX
NPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7au. Ha ypoBHE OCHOBHOIO 0011ero oopa3oBaHus
y4eOHBIH  MaTepuan TpyHNIOUpyeTcss BOKPYT  pPalMOHAIBHBIX  BBIpaXeHHH.  Aunredpa
JEMOHCTPUPYET 3HAUEHUE MATEMATUKH KakK SI3bIKA JJI OCTPOECHUS MAaTEMaTHYECKUX MOJEINEH,
OTMCAaHHU MPOLIECCOB U SIBICHUN peabHOro mMupa. B 3amaun oOyueHus anreOpe BXOAST TaKxke
JanpHeiee pa3BUTHE aITOPUTMHUYECKOTO MBIIIJICHUS, HEOOXOIMMOro, B YacTHOCTH, IS
OCBOEHHUSI Kypca HUHGOPMAaTUKHU, U OBJAJCHHE HaBbIKAMHM JEAYKTUBHBIX PaCCyXICHUU.
[TpeoOpazoBaHre CUMBOJIBHBIX (DOPM CIIOCOOCTBYET Pa3BUTHUIO BOOOpPaXKEHUS, CIOCOOHOCTEH K
MaTeMaTU4eCKOMY TBOPUYECTBY.

Conepxanne  (yHKIMOHATBHO-TpAUUECKOM  JIMHUM  HAIeleHO Ha  TOJy4YeHue
o0yJaronuMucs 3HaHUN 0 QYHKIHSIX KaK BXHEUIIEH MaTeMaTHYECKON MOJEIH JIJIsi OTIHCAHUS
U HCCIICZIOBAaHUS Pa3HOOOPA3HBIX INPOLIECCOB M SIBICHUH B mpupojae U oduiectBe. M3yueHue
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MaTepuana CHocoOCTBYeT PAa3BUTHIO Yy OOYYAIOIIMXCS YMEHHS HCIIONb30BaTh pPAa3INnYHbIC
BBIPA3UTEIbHBIC CPENICTBA S3bIKA MaTEMaTHUKUA — CIIOBECHBbIC, CUMBOJWYECKHUE, rpaduueckue,
BHOCHT BKJIaJ] B (hOpMHUPOBAHKE MPEICTABICHUNA O POJIM MATEMATUKHU B Pa3BUTHH LIUBUIN3ALUU
U KYJIBTYPHI.

CormacHo yudeOHOMY IUIaHy B 7-9 Kkjaccax wu3ydaercs ydeOHBIM Kypc «Auredpay,
KOTOpBIM BKJIIOUAET CJIEAYIOLIUME OCHOBHBIE pazlienbl coiepxkaHus: «Yuciaa U BBIUHCICHUSD,
«AnreOpanyeckue BEIPAKEHU», « Y paBHEHUS U HEPABEHCTBaY, « DyHKIUNY.

Ha usyuenue yuebHoro kypca «Anredpa» orsoautcss 306 yacos: B 7 kinacce 102 ygaca (3
yaca B Hexenmwo), B 8 kimacce 102 gaca (3 yaca B Hexmenmo), B 9 kimacce 102 gaca (3 vaca B
Heneno). B kausectBe yueOHmka wucnonb3yercs YMK «Maremaruka. AnreOpa. ba3oBbrit
ypoBenb» 0. H. Makapsiues, H. I'. Munmtok, K. 1. Hemkos, C. b. CyBoposa.



COJAEP)KAHUE OBYYEHUA

7 KVIIACC

Yuciia ¥ BBIYMCICHUSA

JpoOu OOBIKHOBEHHbIE U JECATUYHBIE, NEPEXOoA OT OAHON (opMbl 3amucu Apoled K
npyroi. IloHsTHE paoHaIbHOrO 4MCila, 3alMCh, CPABHEHUE, YIIOPAI0UYMBAHUE PalliOHAIBHBIX
yucen. Apudmerndeckue AEHCTBHS ¢ PaLlMOHAIBHBIMU yMciIaMu. Perienue 3anau U3 peanbHOU
NPaKTUKU Ha 4acTH, Ha APOOH.

CreneHp ¢ HaTypajJbHBIM IIOKa3aTelIeM: OIpeesieHHe, Mpeodpa3oBaHne BHIPAKEHHUH Ha
OCHOBE OIpe/EICHHUs, 3aiCh 00IbIINX Yncen. [IponenTsl, 3anuch MPOLEHTOB B BUJE IpoOU U
IpoOu B BHJIE NPOLEHTOB. TpU OCHOBHBIC 33[a4d Ha MPOILECHTHI, PELICHUE 33a]ad U3 peabHOU
IIPAKTHKU.

[TpuMeHeHre TPU3HAKOB JIEIMMOCTH, Pa3JI0KEHNE HA MHOXKMTEIN HATyPaJbHBIX YHCE.

PeaJibHble 3aBUCMMOCTH, B TOM UYHUCIIE IpsiMasi U 00OpaTHasi MPONOPLUOHATBHOCTH.

Auredpanyeckue BbIpaKeHHUs

IlepeMeHHBIE, YMCIOBOE 3HAUYEHUE BBIPAKEHUS C NEepeMEHHOW. [lomycTumble 3HaYeHUs
nepeMeHHbIX. [IpencraBieHne 3aBHCMMOCTH MEXAY BeIMYMHAMH B BHIE (HOPMYJIBL
Beruucnenus no gpopmynam. IIpeobpasoBanne OyKBEHHBIX BbIpRKEHUH, TOXKAECTBEHHO PAaBHbIC
BBIpQXECHMSI, IIpaBUJIa MIPeOOpPa3oBaHUs CYMM M IPOM3BEIEHUI, IpaBUiia PacCKpbITUS CKOOOK U
HPUBECHUS IOJJOOHBIX CIIaraeMblX.

CBolicTBa CTENEHU C HATYpaJIbHBIM I10Ka3aTeJIeM.

OpnowieHsl 1 MHOrowieHsl. CteneHb MHorowieHa. Cll0keHUE, BBIUNTAaHUE, YMHOKEHUE
MHOroueHoB. DopMysbl COKpaIIEHHOTO YMHOXKEHUS: KBaApaT CyMMbl M KBaJpaT Pa3HOCTH.
®dopmyJsia pa3HOCTH KBagpaToB. Pa3noxkeHne MHOrO4JIEHOB HA MHOKUTEIH.

YpaBHeHusI U HepaBeHCTBA

VYpaBHeHUe, KOPEHb YpaBHEHUs, IIpaBUia NpeoOpa3oBaHUs ypaBHEHUs, PABHOCHIBHOCTh
YPaBHEHUM.

JIuneiiHOe ypaBHEHHE C OJHOM IEPEMEHHOM, YUCIO KOPHEH JIMHEWHOIO YpPaBHEHMS,
pelieHre JMHEWHbIX ypaBHeHuM. CocTaBieHHE YpaBHEHMH MO YCIIOBUIO 3agaud. Perienue
TEKCTOBBIX 3aJ]a4 C TIOMOIIbIO YPaBHEHU.

JluneiiHOe ypaBHEHHE C JABYMs IEpEeMEHHBIMU M ero rpaduk. Cucrema JIByX JUHEHHBIX
YpaBHEHMH ¢ JBYMs IepeMeHHbIMHU. PemieHue cucteM ypaBHEHHMH CIOCOOOM IOACTAaHOBKH.
[Tpumepsl pelieHns: TEKCTOBBIX 3a7au ¢ IOMOILBIO CUCTEM YpaBHEHUH.

DOyHKIUH

Koopannara Toukum Ha mnpsMod. YUucinoBele NpOMEXyTKH. PaccrosHume mexnay AByms
TOYKaMU KOOPAUHATHOU IIPSAMOM.

[MpsmoyronbHas cuctema koopawHat, ocu OX m Oy. AOcmucca W opauHAaTa TOYKH Ha
KoOpAWHATHON miockocTu. Ilpumeps! rpadukoB, 3agaHHbIX (opmyiaamu. UreHue rpadukoB
peanbHbix 3aBucuMocTeil. [lonstue ¢ynknuu. I'padpuk ¢yHkuuu. CBolicTBa  (QYHKIIHIMA.
Jluneiinas ¢ynkuus, e€ rpapuk. ['padpuk pynkuuu y = [x|. ['padudeckoe perienue JIMHEHHBIX
YPaBHEHUH U CUCTEM JIMHEHMHBIX YPaBHEHUM.

8 KUIIACC

Yuciaa 1 BLIYHCTIECHUS

KBanmpatuelii koperb u3 uymcna. lloHsarue o0 wuppanvoHanbHOM uyuche. JlecaTnyHbie
MPUOJIMDKEHUST UPPAITMOHATIBHBIX unce. CBOMCTBAa apu(METHUECKIX KBAIPATHBIX KOPHEH M MX
MPUMEHEHHE K MpeoOpa30oBaHHUIO YHCIOBBIX BBIPAKCHUNM W BBIYHCICHUSAM. JleHCTBUTENbHbBIE
qHCa.

Crenens c 1eJIbIM TTOKa3areneM U e€ cBoiicTBa. CTaHaapTHas 3alUCh YKCIIa.

AuiredpanuecKkue BbIpasKeHUs1



KBanpatublii TpéxusieH, pa3ioxkeHne KBaApaTHOro TpEXWIeHa Ha MHOXKHUTEIH.

Anrebpanueckast 1poOb. OCHOBHOE CBOHCTBO anreOpandeckoil apobu. CroxxeHwue,
BbIUMTAaHUE, YMHOXKEHUE, AelieHue anredpandeckux apoOeil. PanmoHanbHble BBIpaXKEHUSI U HX
peoOpazoBaHueE.

YpaBHeHUs1 1 HEPABEHCTBA

KBangpatHoe ypaBHeHue, ¢opmyia KOpHEW KBaapaTHOro ypaBHeHus. Teopema Buera.
Pemenue ypaBHEHMIA, CBOOAIIMXCSA K JIMHEWHBIM M KBaapaTHbIM. [Ipocreifmme apoOHO-
paloHaIbHbIE YPaBHEHUS.

['padmyeckas uHTEepHpeTanus ypaBHEHUN C JABYMS MEPEMEHHBIMH M CHUCTEM JIMHEHHBIX
YPaBHEHUN C JIBYMs IIEpeMEHHBIMU. lIpuMepbl pelieHus CUCTEM HEIMHEHHBIX yPAaBHEHUN C
JBYyMsI IEPEMEHHBIMHU.

Pemienne TeKCTOBBIX 3324 aJIreOpanyecKiuM CrocoOoM.

UucnoBble HepaBeHCTBA W HUX CBoWcTBa. HepaBeHCTBO ¢ OJHOM MEPEMEHHOM.
PaBHOCUbHOCT, HepaBeHCTB. JIuHeilHble HepaBeHCTBA C OAHOM mnepeMeHHOW. Cucrtemsl
JIMHEWHBIX HEPABEHCTB C OJIHOM MEPEMEHHOM.

DOyHKIUUHA

[Tonstue Gynkuuu. OGMacTh ONpPEEICHUsS U MHOXKECTBO 3HaueHU# (yHKiuu. CrnocoOsl
3amanus QyHKIUH.

I'paduk ¢dynkuuu. Urenue cpoiicTB ¢ynkuuu mo e€ rpaduxy. [Ipumepst rpadukos
GyHKIM, OTpa)karoUINX peaJbHbIe IPOLECCHI.

OYHKINH, OMUCHIBAIOIINE MPSAMYI U OOpaTHYIO MPOMOPIHOHAIBHBIE 3aBUCUMOCTH, MX
rpaduxu. Oyuximn Y = X2, y = X%, y = \x, y=|x|. Tpadudeckoe pelrenne ypaBHeH i 1 CHCTEM
YPaBHEHUU.

9 KUIACC

Yuciia ¥ BbIYUCICHUA

PannonanbHble yncna, uppaloHaIbHbIE YMCIIA, KOHEUHbIE U OECKOHEUHbIE JECSITHUUHBIE
npodu. MHOXKECTBO JI€HCTBUTENBHBIX 4YHUCEN, ACHCTBUTENbHbIE YHUCIA KaK OECKOHEYHbIE
JecsITHUUHble  JOpoOu. B3auMHO  OJHO3HAUYHOE  COOTBETCTBHE  MEXIYy  MHOXXECTBOM
JIEHCTBUTEIIBHBIX YNCET U KOOPAUHATHON NPSIMOM.

CpaBHeHuE JEHCTBUTENBHBIX YHUCEN, apu(pMETHUECKHE AECUCTBUSA C ACHCTBUTEIbHBIMU
YHUCIIAMH.

Pa3mepbl 0OBEKTOB OKpY’KaIOLIEr0 MHpa, JJIUTENBHOCTh IPOLIECCOB B OKpPYXKArOIIEM
MHUpe.

[TpuOmmk€HHOE 3HAUEHUE BEJIWYMHBI, TOYHOCTh NpuOMMkeHus. OKpyrjieHHe 4YHCell.
IIpuknaka v OLlEHKa pe3yJIbTaTOB BEIYMCIICHUN.

YpaBHeHUsI M HEPABEHCTBA

JInnelinoe ypaBHeHue. PelieHne ypaBHeHUN, CBOAAIIMXCS K JIMHEWHBIM.

KBagparHoe ypaBHeHue. Pemenue ypaBHEHMH, CBOJSIIMXCA K  KBaJpPaTHBIM.
bukBanpatHoe ypaBHeHue. lIpumepsl pelieHus ypaBHEHUN TpeTbed M 4YETBEPTOM CTENEHEU
Pa3JIoKEHUEM HA MHOKHUTEIIN.

Pemenne  npoOHO-pallMOHANBHBIX ~ ypaBHEHMH.  PemeHne  TEKCTOBBIX — 3ajad
anreOpanvdecKuM METOIOM.

VYpaBHeHHe C ABYMs NEpeMEHHBIMH U ero rpaduk. Pemenue cuctem ABYX JIMHEHHBIX
YpaBHEHUN € JIBYyMs IIEpEMEHHBIMU. PellleHne cHcTeM [BYX YpaBHEHMH, OJIHO M3 KOTOPBIX
JUHEWHoe, a Jpyroe — BTOpOH cteneHu. I'paduueckas HHTEpHpeTalys CUCTEMbl YPaBHEHUN ¢
JIBYMsI IIEPEMEHHBIMU.

Penrenue TeKCTOBBIX 3a/a4 aJIreOpanyeckKuM CrocoOoM.

YuciioBbIE HEPABEHCTBA U UX CBOMCTBA.



Pemienne JIUHEHHBIX HEPABEHCTB C OJHOM NEPEMEHHOW. PelieHwe cucTeM JIMHEHHBIX
HEpaBEHCTB C OJHOW mepemeHHOH. KBaapaTHble HepaBeHCTBa. I'paduueckas mHTEepmpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C JByMs IICPEMEHHBIMH.

DOyHKIUUH

KBagpatnunas ¢ynkuus, e€ rpaduk u cpoiictBa. Ilapaboma, KOOpAMHATHI BEPLIMHbI
napaboIIbl, 0Cb CAMMETPHH MapadoIIbl.

Ipadukn Gyrkmumii: y = kx, y = kx + b, y = k/x, y =x%, y = Vx, y = [x| , 1 ux cBoiicTBa.

Yucii0BbIe NMOCIE10BATEIBHOCTH M NIPOrPECCUH

[TonsiTe YMCIOBOM MOCIENOBATEIIBHOCTH. 3aJaHUE MOCIIENOBATEIbHOCTH PEKYPPEHTHOU
dopmyoit u hopmysoii N-ro wieHa.

Apudmernueckass M reomerpuyeckas — nporpeccud.  Dopmynbl N-To 4ieHa
apu(METHUECKON U TeOMETPUYECKON MPOTPECCHil, CyMMBI NIEPBBIX N YJICHOB.

N300pakeHre 4ieHOB apU(PMETHUECKOM M TeOMETPUYECKOM IpOrpeccuil TOYKaMu Ha
KOOpPJMHATHOM INIOCKOCTHU. JINHENHBIN 1 SKCIOHEHLUAIbHBINA POCT. CII0KHBIE POLIEHTHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA
ITPOI'PAMMBI YYEBHOI'O KYPCA «AJI'EBPA»
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINMYHOCTHBIE PE3YJIbTATbBI

JInyHOCTHBIE Ppe3yJbTAaThl OCBOCHHS TIPOTpaMMbl y4eOHOrO Kypca «Ainredpay
XapaKTePU3YIOTCS:

1) naTpuoTHYECKOEe BOCIIUTAHME:

NpOSIBJICHUEM HWHTEpeca K TMPOLUUIOMY W HACTOAIIEMY POCCHUMCKONM MaTeMaTHKH,
LIECHHOCTHBIM OTHOLIEHUEM K JOCTHXKECHHSIM POCCHUMCKMX MATEeMaTUKOB M POCCUUCKOMN
MaTEeMaTUYECKON MIKOJIbI, K UCIIOJb30BAHUIO ATUX JOCTUKEHUN B JIPYTUX HAYKaX U MPUKIATHBIX
chepax;

2) rpa:kIaHCKoOe M TyXOBHO-HPaBCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO OOS3aHHOCTEH TpakJIaHWMHA W peaM3alliid €ro Ipas.,
NPEJICTAaBICHHEM O MaTEeMaTHYeCKHX OCHOBaX (YHKIMOHHPOBAHUS PA3IUYHBIX CTPYKTYP,
SBIICHUH, MPOLIETYp TPAXKIAHCKOTO oO0IIecTBa (HampuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXICHUIO ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM NPUMEHEHUEM JIOCTHKEHUN
HayKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3TUUECKUX MPUHIUIIOB B JEATEIBHOCTH YUYEHOTO;

3) TpyAoBO€E BOCIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE YYacTHE€ B PEIICHHM MPAKTUYECKUX 3aJad MaTeMaTH4YeCKON
HaIPaBJIECHHOCTH, OCO3HAHUEM BaXHOCTH MATEMAaTHYE€CKOTr0 00pa30oBaHUs Ha MPOTSKEHUU BCEr
JKU3HU JJIs YCIIEITHON MpOQeCCUOHATbHON JAEITETbHOCTH U PAa3BUTHEM HEOOXOAMMBIX YMEHHIA,
OCO3HAHHBIM BBIOOPOM H TIOCTPOCHHEM WHIWUBUIYAJIbHOW TPACKTOPHH OOpa3OBaHUS U
JKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIMTAHME:

CIIOCOOHOCTBIO K HMOLIMOHAIILHOMY M 3CTETUYECKOMY BOCHPHUATHIO MaTeMaTHYECKHX
00BEKTOB, 3aj1a4, PEIICHHH, pACCyKICHUM, YMEHUIO BUACTh MAaTEMAaTHUECKHUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HueHHOCTH HAYYHOI'O NO3HAHUSA:

OpHUEHTAIlel B AESITENbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAyYHBIX MpEACTaBIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS YEJIOBEKa, NPHUPOIALI U O0OIIeCTBa, MOHUMaHUEM
MaTeMaTUYeCKON HayKH Kak c(epbl 4YelIOBEYECKOW MeATeNbHOCTH, JTaloB €€ pPa3BUTHS U
3HAYMMOCTH JIJISL Pa3BUTHUS [IUBUIIN3AIIMN, OBJIAJICHUEM SI3bIKOM MAaTEMAaTHUKU U MaTEMaTUYECKON
KyJbTypOH KaK CpEICTBOM IIO3HAHMS MHpA, OBJAJEHUEM MPOCTEUIIMMH HaBbIKAMU
MCCJIEI0BATENbCKOM IeATeTbHOCTH;

6) ¢usnueckoe BocnuTaHWe, (GopMHpOBaHMe  KYJbTYPbl  310POBbS M
IMOIUOHAIBLHOIO 0JIArONoJIyYHs:

FOTOBHOCTBIO MPUMEHATh MAaTEMaTUYECKUE 3HAHMS B HMHTEPECAX CBOETO 3J0POBbBS,
BEJICHUS 37J0POBOTO 00pasa >KM3HU (310pOBOE MUTAHHE, COATAHCUPOBAHHBIM PEKUM 3aHSATUH U
OTIIbIXa, peryispHas Qu3uyeckas aKTUBHOCTh), CHOPMUPOBAHHOCTHIO HaBhIKa pedIIeKcuw,
MIPU3HAHUEM CBOETO MpaBa Ha OMIMOKY M TAKOTO )K€ MpaBa JPYyroro 4eI0BeKa;

7) 3K0JIOTMYeCKOe BOCIIUTAHHE:

OpUEHTAIMEe Ha MPUMEHEHHE MaTeMaTUYECKHX 3HAHWK IS pelieHus 3a1ad B 00JacTH
COXPAHHOCTH OKpY>Karolleil cpebl, MIAHUPOBAHUSA IOCTYIKOB M OLEHKH HMX BO3MOXKHBIX
MOCJICJICTBHI JIJII OKPY’KAIOIIEH Cpejibl, OCO3HAHUEM TJI00AIBHOTO XapaKTepa SKOJOTUUYECKHUX
npo0JieM U yTel UX pelieHus;

8) ajanTanus K MI3MEHAIOLUMCS YCJIOBUAM COLMATBHOM M NPUPOAHOM Cpeabl:

TOTOBHOCTBIO K JCHCTBHUSIM B YCJIOBHSIX HEONPEAEIEHHOCTH, TOBBIILIEHUIO YPOBHS CBOEH
KOMITETEHTHOCTH 4epe3 MPAKTUUYECKYIO JIeATeIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS y IPYTUX



JtoJiel, mpuoOpeTaTh B COBMECTHOW JEATEIbHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIIETEHIIUU U3
OTBITA IPYTUX;

HEOOXOMMOCThIO B (JOPMUPOBAHUU HOBBIX 3HAHHM, B TOM uucie GOpMYIUPOBATH UACH,
MOHATHS, THIIOTE3bl 00 OOBEKTaX M SBICHHUAX, B TOM UYHUCIIE paHee HEH3BECTHBIX, OCO3HABATh
neduuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, MIIAaHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HAaBaThb CTPECCOBYIO CHUTYallMl0, BOCIHPUHMMATH CTPECCOBYIO
CUTYallMI0 KakK BBI30B, TPEOYIOLIUH KOHTPMEp, KOPPEKTUPOBATh MPUHUMAEMbIC PELICHUS U
neicTBus, GOpMyIHPOBATh M OLIEHUBATh PUCKH U OCIEACTBHS, (POPMUPOBATD OIIBIT.

METAIIPEAMETHBIE PE3YJIbTATbI
ITo3HaBaTe/bHBIE YHMBepPCaJbHbIe YUeOHbIe AeliCTBUS
Ba3zoBble Jjornueckue aeiicTBHA:

® BBUIBJIATh U XAapaKTEPU30BaTh CYIIECTBEHHbIC NMPU3HAKKM MAaTEMAaTUYECKUX OOBEKTOB,
HOHATUH, OTHOLICHUH MEXAYy MOHATUAMHU, (HOPMYIUpPOBATh ONpEAETICHUS IOHATHM,
yCTaHABJIMBATh CYIIECTBEHHBIH MPU3HAK KJIACCH(PHUKAINU, OCHOBAHMS JJIs1 00001IIeHUs
U CpaBHEHHUs, KpUTEPUU IIPOBOJMMOI0 aHAIN3a,

e BOCIPUHMMATh, (POPMYJIMPOBaTh U MPEOOPa30BBIBATE CYXKIEHUS: YTBEpAUTEIbHbIE U
OTpHIIATENIbHBIC, €IMHUYHBIC, YACTHBIE U 00IINE, YCIOBHBIE,

® BBIABIATH MATEMATUUYECKNE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IIPOTUBOPEUUS B (paKTax,
JTAaHHBIX, HAONIONEHUSAX W YTBEP)KICHUAX, IpelylaraTb KpPUTEpUU sl BBIABICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

e JleaTh BBIBOJIbI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTUKH, AETYKTUBHBIX M MHAYKTHBHBIX
YMO3aKJIIOYEHUH, YMO3aKIIOUEHUH 110 aHaJIOTHH;

e pa3dupaTh JIOKa3aTelIbCTBA MATEMaTHUYECKUX YTBEPXKICHMH (mpsiMble U OT
IPOTUBHOIO), IPOBOJUTH CaMOCTOSITENILHO HECJIOXKHBIE  JI0Ka3aTeJIbCTBA
MaTeMaTHYecKuX (PaKToB, BBICTpPAaUBATh APryMEHTALUIO, MPUBOJIUTH IPUMEPHl U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHS,

e BEIOMpaTh CIOCOO pemeHus y4eOHOW 3amayn (CpaBHUBATh HECKOJIBKO BAapHUAHTOB
peleHus, BEIOUpaTh HanboIee NOAXOAAUINNA ¢ YYETOM CaMOCTOSATENBHO BBIAEIEHHBIX
KpUTEPUEB).

ba3oBble Hcciien0BaTeIbCKUE NeHCTBHA:

® HCIOJNB30BaTb  BOIPOCHI  KAaK  HMCCIEJOBATEIbCKUA  MHCTPYMEHT  IO3HAHUS,
(bopMynupoBaTh BOIIPOCHI, ¢bukcupytomye IIPOTUBOPEUHE, npobiemy,
CaMOCTOSITENIbHO yCTaHAaBJIMBaTh MCKOMOE M JaHHOe, (OpPMHUpPOBaATh THIIOTE3Y,
apryMEeHTHPOBAaTh CBOIO MTO3ULUIO, MHEHHUE;

® [IPOBOJUTH IO CaMOCTOSITEIIBHO COCTABJICHHOMY IUIaHY HECJOXKHBIM AKCHEPHUMEHT,
HeOOJIbIIOE MCCIE0BAaHWE II0 YCTAHOBJIEHHIO OCOOEHHOCTEW MaTeMaTHYecKOIo
00BeKTa, 3aBUCUMOCTEN 00BEKTOB MEXTy COOOM;

® CaMOCTOATENbHO (opMynupoBaTh 00OOIIEHHMS M BBIBOABI IO  pe3yJbTaTaM
POBEAEHHOTO HAOIOCHMS, UCCIEA0BAHNS, OLEHUBATh JOCTOBEPHOCTh MOIYYEHHBIX
pe3yJIbTaTOB, BEIBOJIOB U 0000IIEHMIA;

® [IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE NPOLIECCA, a TAK)KE BBIIBUTaTh IPEAIOJIOKEHNS
0 €ro pa3BUTUU B HOBBIX YCIIOBUSX.

Padora ¢ nnopmanmeii:

® BBIIBJISATH HEOCTATOYHOCTh U M30BITOYHOCTH MH(OPMAIMH, AAHHBIX, HEOOXOAMMBIX
JUISL pellIeHus 3a/1a4H;

e BBHIOMpATh, AHAJIU3UPOBATH, CUCTEMATHU3UPOBATh M WHTEPIPETHPOBATH HWH(OPMALINIO
pa3INYHBIX BUAOB U (POPM IPECTABICHHUS;



BBIOUpATh (hopMy MpeacTaBIeHUS MHOOPMAIIMH U WILTIOCTPUPOBATH pellaeMble 3a7auu
cXeMaMH, AuarpaMMamMu, HHOU TpaduKoil 1 uX KOMOMHAITUSAMH;

OLICHUBATh HAJEKHOCTh MH(POPMAIIUH 110 KPUTEPUSAM, MPEATIOKECHHBIM YUUTEIIEM HIIN
c(OpMYIMPOBAHHBIM CAMOCTOSITENBHO.

KOMMyHHKaTHBHbIe YHuBEpCaJdbHbLIC yqeﬁnble JelCcTBHUA:

BOCTIPUHUMATH ¥ (POPMYITHPOBATH CYXJICHUS B COOTBETCTBUH C YCIOBUSIMHU U LEISIMU
oOIIeHus, SICHO, TOYHO, TPAMOTHO BBIpAXKaTh CBOK TOYKY 3PEHUSI B YCTHBIX W
MUCHhMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS MO XOAY PEIICHUS 3a/1a4i, KOMMEHTHPOBATh
TIOJTYYCHHBIH Pe3yJIbTaT;

B XOJIc 00CYKIIEHHsI 33/1aBaTh BOIPOCHI TI0 CYIIECTBY 00CYKIaeMOil TeMBI, TPOOIIEMBI,
pemaeMoil  3a7add, BBICKA3bIBaTh UJCH, HAICJICHHBIE HAa TIOMCK PEIICHUS,
COIIOCTaBJISITh CBOM CYXKICHUS C CYXICHHSIMH JPYTMX YYaCTHUKOB JIMAJIOTa,
0OHapy»KUBaTh Pa3INyure U CXOJICTBO MO3UIIHI, B KOPPEKTHOH hopme GopMyTupoOBaThH
pa3HOTJIACHS], CBOU BO3PAKCHHUS;

NPEICTaBIIATh PE3YJbTAThl PEIICHUS 3a1a4M, SKCICPUMEHTA, UCCIICIOBAHUs, TIPOCKTA,
CaMOCTOSITEIILHO BBIOMPATh (OopMaT BBICTYIUICHUS C YYETOM 3a1ad MPe3CHTAMH U
0COOEHHOCTEH ayIUTOPHH;

MOHUMAaTh M HCIIOJIb30BAaTh MPEHMYIIECTBA KOMAaHIHONW W WHAWBUAYAIBHOW pabOTHI
IIPH PEIICHUN Y4eOHBIX MaTEMaTHYCCKHX 3a]1a9;

MIPUHUMATH TIeJTb COBMECTHOW JIEATEIHHOCTH, TUIAHUPOBATh OPTaHU3AIMIO COBMECTHOM
paboThl, pacmpenensTh BUAB paboT, IOrOBapUBaAThCA, OOCYXXIaTh NpOIECC U
pe3yabTar paboThl, 0000IIATh MHEHHUS HECKOJIbKUX JIFOICH;

y4acTBOBaTh B TPYIIOBBIX ¢GopMax paboTel (0OCyXkAeHHs, OOMEH MHEHHSIMHU,
MO3TOBBIC IITYPMBI M JIPYTHE), BBIIOJIHATH CBOK YacTh PabOThI U KOOPIMHHPOBATH
CBOM JICWCTBUS C JPYTMMH YWICHAMH KOMaHJIbI, OIICHUBATh KAueCTBO CBOETO BKJIAJa B
00Tl MPOTYKT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM YIACTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHBIe YHHBepcaJIbHbIe yUeOHbIE AeiiCTBUS
Camoopranusauus:

CaMOCTOSITEJIbHO COCTAaBJIATh IUIaH, AJTOPUTM pEIIeHUs 3aJayd (WM €ro 4YacTh),
BBIOMpPATh CHOCcO0 pemeHus: ¢ y4€TOM MMEIOUIMXCS PECypcoB M COOCTBEHHBIX
BO3MOXKHOCTEM, apryMeHTHpPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PELIEHUN C y4ETOM
HOBOH MH(pOpMAaIUH.

CﬂMOKOHTpOJIb, 3MOLIUOHAJLHBLIA HHTEJLJIEKT:

BJIAJETh CIIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJISI MPOLECCa U Pe3yibTaTa pEeIIeHUs
MaTeMaTHYeCKON 3ajjauu;

IPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IPU PEIIECHUU 33]a4M, BHOCUTh
KOPPEKTUBBI B JIESATENILHOCTh HA OCHOBE HOBBIX OOCTOSITENbCTB, HAWJEHHBIX OLIMOOK,
BBISIBIICHHBIX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTATA JEATEIBHOCTH ITOCTABICHHOMN LEIN U YCIOBHAM,
OOBSACHATh MPHUYMHBI JOCTH)KEHUS WM HEIOCTHKEHMs IIeJIM, HaXOIUTh OILIUOKY,
JlaBaTh OLIEHKY NMPHOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIbTATHI
K xoniy oOydeHuss B 7 kJjacce OOyYarOUIMICS TMOJYYUT CIEAYIOMINAE TMPEIMETHBIE
pe3yIbTaTHI:
Yucjia v BLIYMCIEHUS
BrimonHaATe, coderass yCTHbIE M TMHCHbMEHHBIE MPHEMBI, apudmeTHyecKkue IeHCTBUS C
parMoHATBHBIMH YHCTIAMH.



HaxonuTh 3HaueHMs] YMCIOBBIX BBIPAKEHWH, NPUMEHATH Pa3sHOOOpa3HblE CHOCOOBI U
npuéMbl BBIYUCICHHS 3HAYCHWH JPOOHBIX BBIPAXKEHUH, COAEPIKAIIMX OOBIKHOBEHHBIE U
JeCATUYHbIE JPOOH.

[Tepexoauts OT 0gHOM (HOPMBI 3amKCH YHCeT K Ipyroil (mpeoOpa3oBhIBATh JECATUUHYIO
IpoOb B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JECATUYHYI, B YAaCTHOCTH B OECKOHEUHYIO
JECATHYHYIO IpOOB).

CpaBHUBATH U YIIOPAOYNBATH PALIMOHAIBHBIE YUCIIA.

OxpyrasaTh yncnia.

BBINOMHATE NPUKUAKY U OLIEHKY pe3ysbTaTa BBIYMCICHUM, OLICHKY 3HAYEHUN YUCIIOBBIX
BBIPAKECHUM. BBINOIHATE JEMCTBUSA CO CTEIIEHSAMU C HATYypPaJbHBIMU IIOKA3aTEIIIMH.

[TpyMeHATh NPU3HAKK JEIMMOCTH, PA3JIOKECHUE HA MHOKUTEIIN HATYPaJIbHBIX YHCEIL.

Pemlate 1npakTUKO-OPUEHTUPOBAHHBIC 3aJa4M, CBSA3aHHBIE C OTHOIICHUEM BEJIMYUH,
IIPONOPLUUOHAIBHOCTBIO BEIMYUH, IPOLEHTAMH, HHTEPIIPETUPOBATH PE3YJIBTAThI PEIICHU 3a1a4
C y4€TOM OTpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMH PACCMATPUBAEMBIX O0BEKTOB.

Anredpanyeckue BbIPaKeHUs

Hcnonp3oBath anredOpanyecKyro TEPMUHOIOTHIO U CUMBOJIMKY, IPUMEHSATH €€ B Ipoliecce
OCBOCHMS yU4eOHOT0 MaTepuania.

Haxoauth 3HaueHNs OyKBEHHBIX BBIPQXKEHUN ITPU 3a/1aHHbBIX 3HAYEHUSIX IEPEMEHHBIX.

BeinonHATe npeoOpa3oBaHus 1IEJI0r0 BhIPaKEHUsI B MHOTOWIEH IPUBEAECHUEM MOJA00HBIX
CJIaraéMblIX, paCKpbITUEM CKOOOK.

BBINONHATE YMHOKEHHE OJHOYICHA HAa MHOTOWIEH M MHOIOYICHAa HAa MHOTOYIIEH,
OPUMEHATH (POPMYJIIBI KBapaTa CyMMBI M KBaJIpaTa pa3HOCTH.

Ocy1uecTBIATh Pa3IoKEHUE MHOTOWIEHOB HA MHOXKMTEIM C IIOMOLIbIO BBIHECEHUS 32
CKOOKHM 00IIer0 MHOKHUTENS, TPYNITHPOBKH CIaraeMbIX, IpUMEHEeHHs (HOpMYJ COKpaIEHHOTO
YMHOKEHHUS.

[IpumeHsiTh npeoOpa3oBaHUs MHOTOWIEHOB Ul pEUICHMs] pPa3IMYHBIX 3a1ad U3
MaTEMaTUKH, CMEXHBIX MIPEAMETOB, U3 PEAIbHOU TPAKTUKU.

Hcnonp30BaTh CBOICTBa cTENEHE ¢ HAaTypalbHBIMU MOKa3aTeNsIMU i1 IPeoOpa3oBaHus
BBIPAKECHUIA.

YpaBHeHUs] M HEPABEHCTBA

Pemarp nuHEHBIE ypaBHEHHS C OJHOM NEPEMEHHOW, MPUMEHss MpaBuia Iepexona OT
HCXOJTHOTO YpPaBHEHUs K pPaBHOCWIBHOMY eMy. lIpoBepsATh, sABISETCS JIM YUCIO KOpPHEM
YPaBHEHHS.

[TpumeHsTh rpaduueckre METObl IPU PEIICHNUN JIMHEWHBIX YPABHEHUN U UX CHCTEM.

[TonGupath mpuMepsl Map YUCE, SBISIOLUIMXCS pellieHUeM JMHEHHOT0 ypaBHEHUS C ABYMS
[IEPEMEHHBIMH.

CrpouThb B KOOpPAMHATHON IJIOCKOCTH TpauK JUHEHMHOro YypaBHEHHs C JABYMS
NEePEMEHHBIMHU, MOJIb3YSICh IPa(PUKOM, TPUBOIUTH IPUMEPHI PELICHUS YPAaBHEHMUSL.

Pemarb cucTeMbl ByX JIMHEHHBIX YPaBHEHUH C JIByMsl NEPEMEHHBIMH, B TOM YHCIIE
rpaduyecku.

CocTaBiATh M pemath JUHEHHOE ypaBHEHUE WIM CHUCTEMY JIMHEHHBIX YpaBHEHUH IO
YCJIOBHIO 3a/1a4d, WHTEPHPETHUPOBATH B COOTBETCTBHM C KOHTEKCTOM 33J1a4dl IOJyYEHHBIN
pe3yibTar.

DOyHKIUHA

N300paxkaTb Ha KOOPJMHATHYIO MPSIMYI TOYKY, COOTBETCTBYIOIIME 3a/JaHHBIM
KOOpJMHATaM, JIy4Hd, OTPE3KH, WHTEPBAJIbI, 3allACHIBATh YHCJIOBBIE IPOMEXKYTKH Ha
areOpanyeckoM s3bIKe.

OTMeuaTp B KOOPJMHATHOM IUIOCKOCTH TOYKM IO 3aJaHHBIM KOOpAMHATAM, CTPOUTh
rpaduku tuHeHHbIX GyHKuuA. CTpouTs rpaduk GyHKIMHN y = [X|.
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OmnuceiBaTh € MOMOIIBIO (YHKIMHA M3BECTHbIE 3aBUCHUMOCTH MEXIY BEJIMYMHAMMU:
CKOPOCTb, Bp€Ms, pacCTOSHME, 1I€HA, KOJIMYECTBO, CTOMMOCTb, NPOU3BOIUTEIBHOCTh, BpeMH,
00BbEM paboTHI.

HaxonuTe 3HaueHne QyHKIMH 10 3HAYECHUIO €€ apryMeHTa.

[Tonumats rpadudeckuil crocod NpeicTaBiIeHUs M aHAINW3a UHPOPMALMU, U3BIEKaTb U
MHTEPIPETHPOBATH HHPOPMAIUIO U3 TPa(UKOB PeaNbHBIX MPOLIECCOB U 3aBUCHMOCTEH.

K koHiy oOyuenuss B 8 kJiacce oOydarouuiics IHOJYYUT CIEIYyIOIUE MPEIMETHbIC
pE3yJIbTaThI:

Yuciia 1 BBIYUCICHUSA

Hcnonp30BaTh HayallbHbIE NPEJCTABJICHUS O MHOXXECTBE JEHCTBUTENBHBIX YHCEN IS
CpaBHEHMsI, OKpPYIJICHHUS M BBIYMCICHHMH, M300pa)xkaTb AEHCTBUTEIbHbIC 4YMCIAa TOYKAMH Ha
KOOPJHMHATHOM IIPSIMOIA.

[TpuMeHsATh TOHATHE apU(PMETHUYECKOIO KBaJPATHOTO KOPHS, HAXOIUTh KBaJpaTHbIE
KOPHH, UCIIOJIB3YsI IPH HEOOXOAUMOCTH KAJIBKYJISITOP, BHIIOJIHSATH TPE0Opa30BaHus BIPAKEHHH,
coJiepKallX KBaJpaTHbIE KOPHH, UCIIONIb3Ysl CBOWCTBA KOPHEH.

Hcnonp3oBaTh 3anmucu OOJIBIIMX M MaJlbIX YMCEI C NOMOUIbIO JECATUYHBIX IpoOeil u
creneHei yncna 10.

Auredpanyeckue BbIpaKeHUs

[IpuMeHATh NOHATHE CTENEHUW C ILeNbIM II0Ka3aTeleM, BBIIOJIHATH IpeoOpa3oBaHUs
BBIPAXECHU, COEPIKALUX CTENIEHU C LIE€TIbIM [T0OKA3aTEIEeM.

BBINONHATE TOXIECTBEHHBIE INPE0Opa30BaHMs PALMOHAIBHBIX BBIPAXEHUH Ha OCHOBE
NpaBWI JEHCTBUN HAJlL MHOTOWICHAMH M alreOpandecKuMu JpoOsMu.

PackmnapiBaTh KBapaTHBIM TPEXUIEH HA MHOXKUTEIH.

[IpumeHsTh 1peoOpa3oBaHUsl BBIPAKEHUW JJIs  pEIICHUs Ppa3JIMYHbIX 3a]ad U3
MaTEeMaTHKHU, CMEXHBIX IPEJAMETOB, U3 PEATbHOMN TPAKTUKH.

YpaBHeHusI 1 HePaBeHCTBA

Pemiate nuHelHble, KBaJpaTHbIC YpaBHEHHs U PallMOHAIbHbIE YPAaBHEHMS, CBOSIIMECS K
HUM, CUCTEMBI IByX YPaBHEHUH C IBYMS IEPEMEHHBIMH.

ITpoBoauTH IpOCTENIINE UCCIEA0OBAHNS YPABHEHUN U CUCTEM YPAaBHEHHH, B TOM UYHUCIIE C
IPUMEHEHHEM Tpa@UuecKux IMpeAcTaBiIeHU (ycTaHaBIMBaTb, HMEET JIM YpaBHEHHE WU
CHUCTEMA YPaBHEHMH PEILIECHUs, €CIIN UMEET, TO CKOJIBKO, U IIPOYEE).

[lepexonuTh OT cioBeCHOW (OPMYJIHMPOBKM 3adauu K €€ anredpandeckol Mojeiau ¢
IIOMOLIBIO COCTABJICHUS YPABHEHMsI WJIM CHCTEMbl YpaBHEHHWH, HMHTEPIPETUPOBATh B
COOTBETCTBUU C KOHTEKCTOM 33/1a4¥l MOJYYEHHBIN pe3yJsIbTar.

[TpyMeHATH CBOMCTBA YMCIOBBIX HEPABEHCTB JUIsl CPAaBHEHUS, OLICHKH, PEILIATh JIMHEHHBIE
HEPAaBEHCTBA C OJIHOM NEpEeMEHHOM U HUX CHCTEMbI, JaBaTb TI'paUUYECKyl0 HIUIIOCTPALNIO
MHO’KECTBA PELICHUI HEPAaBEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKIUHA

[Tonumath M  HKCHONB30BaTh  (DYHKIMOHAIBHBIE TOHATHUS M S3BIK  (TEpPMUHBI,
CUMBOJINYECKHE OOO3HAUYEHHUs), ONpEAENATh 3HAa4eHHE (PYHKIMM IO 3HAYEHHIO apryMEHTa,
OTpeNieNATh CBOWCTBA (PyHKIUH 10 €€ Tpaduky.

Ctpouts rpaduku 3JeMEeHTapHbIX QYHKIMHI BHJA:

y =kix,y = X3y =x3y = x|, y = Vx, onuchIBaTh CBOHCTBA YHCIOBOH (YHKIMHK MO €&
rpaduky.

K konHiy oOyuenus B 9 kJacce oOydarouuiics MOMYYUT CJEIYIOIUE TNPEIMETHBIE
pe3yJIbTaThl:

Yuciia 1 BLIYUCICHUA

CpaBHUBATH U YIIOPSIOUMBATH PAllMOHANBHbBIE U UPPALIMOHAJIbHBIE YUCIIA.

Bomonssate apudmernueckue ASHCTBUS C pallMOHAIBHBIMU YHMCIAMHU, COYETasi yCTHbIE U
MUCbMEHHBIE TPUEMBI, BHITIOJIHATH BRIYUCIICHUS C UPPALIMOHATbHBIMU YHCIAMH.
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HaxonuTs 3Ha4eHUs CTENEHEH C LEJIBIMU MTOKA3aTeIsIMU U KOPHEW, BBIYMACIIATh 3HAYCHUS
YHCJIOBBIX BBIPAXKECHUM.

OkpyrisaTe ACUCTBUTEIbHBIE YHCIIA, BBINOJIHATH IPUKUIAKY pE3yJIbTaTa BBIYUCIICHHH,
OLICHKY YMCJIOBBIX BBIPAKCHUM.

YpaBHeHUs1 1 HEPABEHCTBA

Pemwlate nuHEHHBIE M KBaApAaTHBIC YPAaBHEHMS, YPAaBHEHHs, CBOJSLIMECS K HUM,
npocTeime ApoOHO-PaMOHAIbHbIE YPaBHEHHUS.

Pematp cuctembl IByX JMHEMHBIX YPAaBHEHHUH C JIByMsl IEPEMEHHBIMU M CUCTEMBI JIBYX
YPaBHEHHUH, B KOTOPBIX OJHO YPAaBHEHUE HE SBJIACTCS JIMHEUHBIM.

Pemate TekcTOBbIe 3ajauM  anreOpanyecKMM CHOCOOOM C TOMOIIBIO COCTaBJICHUS
YPaBHEHHUs UJIM CUCTEMBI IBYX YPABHEHUH C IBYMs IIEPEMEHHBIMH.

IIpoBOIUTH MPOCTEUIINE UCCIENOBAHUS YPABHEHUM U CUCTEM YPAaBHEHMI, B TOM YHUCIE C
IpUMEHEHHEeM TIpadUUecKuX MpeACTaBIeHUI (ycTaHaBIMBaTh, MMEET JM YPAaBHEHUE WU
CUCTEMA YPaBHEHMUH PEILIECHUs, €CIIU UMEET, TO CKOJIbKO, U IIPOYEE).

Pemate nuHEHHblE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pa)kaTb peLICHHUE
HEPaBEHCTB HA YUCIIOBOM IIPSIMOM, 3aIIUCHIBATH PELICHUE C IIOMOLIBIO CHMBOJIOB.

Pemare cuctembl JIMHEWHBIX HEPAaBEHCTB, CHCTEMBl HEPABEHCTB, BKJIKOYAIOIINE
KBaJIpaTHOE HEPAaBEHCTBO, M300pa)kaTh PELICHHE CUCTEMbl HEPABEHCTB HA YMCIOBOW MIPSIMOH,
3alAChIBaTh PEIICHUE C TIOMOIIBIO CUMBOJIOB.

Hcrnonbs30BaTh HEPABEHCTBA PH PELICHUH PA3IMYHBIX 3a4a4.

DOyHKIUHA

Pacno3naBate pyHKINMU M3y4eHHBIX BUIOB. [I0Ka3pIBaTh CXEMAaTUYECKH PACIIONOKEHHE Ha
KOOPAMHATHO# TIOCKOCTH rpadukoB (GyHKuil Buga: Y = KX, y = kx + b, y = k/x, y = ax® + bx +
¢,y =x% y =1,y = ||, B 3aBHCHMOCTH OT 3HaueHH KO3(HUIUEHTOB, ONMCHIBATE CBOMCTBA
byHKIHA.

Crpouth M M300pakaTh CXeMaTHYECKU Tpa(uKu KBAaIPATUYHBIX (DYHKIMI, OMUCHIBATH
CBOWCTBA KBaIpaTUYHbIX (DYHKIMHA 1O UX IpaduKam.

PacrioznaBate  kBajgpaTuuyHyr0 ~(QYHKUMIO 10  (QopMyJsie, MPUBOAUTH IMPUMEPHI
KBaJPaTUYHBIX QYHKLUH U3 peabHON KU3HU, PU3UKHU, FEOMETPHUH.

Yucii0Bble NMOCJIEA0BATEIBHOCTH H NPOrPECcCUH

Pacrnio3HaBaTh apu(METHYECKYI0 U F€OMETPUYECKYIO MPOrPECCUr MPU pasHBIX CIIOCOOax
3a/1aHMUS.

BbINONHATE BBIYMCIEHUS C HCHOJIb30BaHMEM (GOPMYN N-ro 4jeHa apudmerudeckoil u
T€OMETPUUYECKON MTPOTrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300pakaTh wieHbl NOCIEI0BATEIBHOCTH TOYKAMH HAa KOOPJUHATHON TIOCKOCTH.

Pemrate 3amaum, CBA3aHHBIE C YMCIIOBBIMU I1OCIEA0BATEIBHOCTAMH, B TOM YHUCIIE 33Ja4U
U3 pealbHOM KU3HU (C UCMOIB30BaHUEM KalbKYJIATOPA, IU(PPOBBIX TEXHOIOTHA).
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TEMATHYECKOE INTAHUPOBAHMUE

7 KUIIACC
HaumenoBanue pasgesnoB u = KoanuecTBo DJIeKTpOoHHbIe (LM (pOoBbIE)
Ne o/ TeM NIPOorpamMMbl JacoB o0pa3oBaTe/ibHbIE Pecypchbl
1 Uucna 1 BEIYUCICHHUS. 25 bu6nmoreka [IOK
ParmoHanbHbIe YncIa https://m.edsoo.ru/7f415b90
2 Anrebpanyeckue BbIpaXXEHUS 21 bubmorexa LOK
p P https://m.eds00.ru/7f415b90
3 YpaBHEHHS 1 HEPABCHCTBA 20 bubmmorexa [IOK
P p https://m.edso0.ru/7f415b90
4 Koopaunats! u rpaduxy. 24 bubanorexa [JOK
OyHKIMU https://m.edsoo.ru/7f415b90
6 bubnuorexa [{OK
S Tosropenme 1 0bodmenue https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB IIO 102
[TPOT'PAMME
8 KUIIACC
Ne n/m HaumeHnoBaHue pa3iesioB u KomuecTBo JjekTpoHHbIe (HU(POBHIE)
TeM NMPOrpamMMbl o0pa3oBaTe/IbHbIE PecypChl
4yacoB
1 Yucna ¥ BEIYUCICHUS. 15 bubnmorexa LIOK
KBaapatHbie KOpHH https://m.edsoo.ru/7f417af8
| oo , Bomownok
" https://m.edsoo.ru/7f417af8
MoKa3arenem
3 AnreGpanyeckue BbIpaXeHHsI. 5 bubnmnoreka HOK
KBanparHsiii TpéxwieH https://m.edsoo.ru/7f417af8
4 Anrebpanueckue BhIpaKeHHUS. 15 bubmuoteka [IOK
Aunrebpanueckas Apo0b https://m.edsoo.ru/7f417af8
5 YpaBHEHUs U HEPABEHCTBA. 15 bubmuotexa [IOK
KBaspaTHbie ypaBHEHUS https://m.edsoo.ru/7f417af8
6 YpaBHEHHS 1 HEPABEHCTBA. 13 bu6muoreka [IOK
CucreMbl ypaBHEHUN https://m.edsoo.ru/7f417af8
v YpaBHEHUs U HEPABEHCTBA. 12 bubmuoreka [IOK
HepaBencTBa https://m.edsoo.ru/7f417af8
8 Oynkuuu. OCHOBHbBIE TTOHITHS 5 bubmmorexa LJOK

https://m.edsoo.ru/7f417af8
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9 OyHkuuu. Yucnoseie 9 bubnunoreka LIOK
byHKIHH https://m.edsoo.ru/7f417af8
bu6nmoreka [IOK
10 [osropenme i 0bodmenne 6 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB IIO 102
I[TPOI'PAMME
9 KJIACC
Ne HanmenoBanue pa3iesioB u KoIn9ecTBo JyekTpoHHbIE (IU(pPOBBIE)
n/n TeM MPOrpaMMbl o0pa3oBaTe/ibHbIE PeCypchbl
yacoB
1 Yucia 1 BEIYKUCIICHUS. 9 bubnunoreka LIOK
JleiiCTBUTENLHBIE YKCIIA https://m.edsoo.ru/7f419d08
, s b 0K
. https://m.edsoo.ru/7f419d08
MepeMEHHOMN
3 YpaBHEHUS U HEPABEHCTBA. 14 bubnnorexa [JOK
Cucrembl ypaBHCHUN https://m.edsoo0.ru/7f419d08
4 YpaBHEHUS 1 HEPABEHCTBA. 16 bubmmoreka [JOK
Hepasencraa https://m.edsoo.ru/7f419d08
bubnunoreka LIOK
> Py 16 https://m.edsoo0.ru/7f419d08
6 YucoBble OCIIeI0BATEILHOCTH 15 bubmorexa [IOK
CJIOBBIC TIOCIICAOBATENRHOC https://m.edso0.ru/7f419d08
7 [ToBTOpenue, 06001IEHNE, 18 bubmmoteka IIOK
CHCTEMATH3ALs 3HAHWI https://m.edso0.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I1O 102

[N'PAMME
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