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INOACHUTEJIBHASA 3AIINCKA

Anrebpa sBJISIETCS OJHHUM M3 OINOPHBIX KypCOB OCHOBHOIO 0OIIEro oOpa3oBaHMsA: OHA
o0ecreunBaeT U3y4eHue IPYrux AUCLUIUINH, KAK €CTECTBEHHO-HAyYHOI0, TAK U TYMaHUTapHOI'O
LIUKJIOB, €€ OCBOEHUE HEOOXOAUMO AJIsl MPOJOLKEHNU 00pa30BaHUs U B MOBCEAHEBHOW KU3HU.
PasButne y oOyuaromuxcsi HayyHBIX IPEACTABICHUI O IPOUCXOXKAECHUH M CYLUIHOCTU
anreOpanyeckux adCTpakiMid, crocobe OTpakKeHUs MaTeMaTU4eCKOM HayKol sBiIeHUH u
IPOLIECCOB B INPUPOAE U OOIIECTBE, POJM MATEMaTHYECKOrOo MOJEIMPOBAHUSA B HAyYHOM
MO3HAHUU U B MPAKTHKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS U KAYECTB
MBILUICHHSI, HEOOXOAUMBIX JJISl aJalTallid B COBpPEMEHHOM mHdpoBom obmecTtBe. M3yuenue
anreOpbl o0ecrieunBaeT pa3BUTHE YMEHHs HaOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBIIICHHUS, CIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBAaTb CBOM
JeMCTBUSL U BBIBOJBI, (POPMYIHPOBATh yTBEepKAeHHs. OCBOCHHE Kypca anreOpbl o0ecrieynBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOYJaloIIUXCA: OHH HCIOJB3YIOT JACAYKTUBHBIE H
UHIYKTHBHBIC PACCyXAEHUs, 0000IIeHNEe M KOHKPETH3alulo, abCTparupoBaHWE U aHAJIOTHUIO.
OOyuenue anrebpe mnpeanojaraeT 3HAYUTEIbHBIH OOBEM CaMOCTOSTEIBHON JEATEIbHOCTH
oOydaroluxcsi, TMO3TOMY CaMOCTOSITEIbHOE pELIEeHUEe 3ajJad  SBISETCS  peajau3anuei
JeSTEIbHOCTHOIO ITPUHLINIIA O0yUEHUSI.

B crpykrype mnporpammbl yueOHOro Kypca «Anaredpa» s OCHOBHOIO OOILEro
00pa30BaHUsI OCHOBHOE MECTO 3aHMMAIOT COJEpKaTelbHO-MEeToAMYecKre JTuHuM: «YHucna u
BBIUHCIIECHUS», «AJreOpandeckue BbIPAXKEHUS», «YPABHEHMUsS U HepaBeHCTBa», «DyHKUUNY.
Kaxxnas u3 3TUX cojepkaTesIbHO-METOANYECKUX JIMHUN Pa3BUBAETCS Ha MPOTSHKEHUU TPEX JIET
U3y4eHHsI Kypca, B3aUMOJICHCTBYS ¢ IPYTMMHU €ro JMHUSAMH. B Xo1e n3ydeHus yueOHOro Kypca
00y4aromuMcst IPUXOAMUTCS JIOTHYECKH pacCyKAaTh, UCIOIb30BAaTh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B cBs3M ¢ 3TUM B nporpammy y4eOHOro Kypca «Asredpay» BKIOYEHbI HEKOTOPhIE OCHOBBI
JIOTUKH, TPEJCTaBICHHbIE BO BCEX OCHOBHBIX pa3feflax MaTeMaTH4ecKoro o0pa3oBaHUs U
CHOCOOCTBYIOUIME OBJAJICHUIO OOYYaIOUIMMHCA OCHOB YHHUBEPCAJIBHOIO MaTEeMaTHYeCKOIro
a3bika. CoziepKaTesIbHOM U CTPYKTYpHOH OCOOEHHOCTBIO YyUeOHOTO Kypca «Airedpa» sBiIseTcs
€ro MHTETPUPOBAHHBIN XapaKTep.

Copnepxanne nuHuM «Yucia W BBIUKCICHUS» CIYXKHUT OCHOBOW JUIsl JajbHEHIero
U3y4eHHUs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTUIO y OOYyYaroIMXCs JOIMYECKOrO MBIIIJICHHUS,
(OpMHPOBAHHIO YMEHHsI MOJb30BaThCs ANTOPUTMAaMHM, a TaKKe MPUOOPETECHHIO MPAKTUYECKUX
HAaBBIKOB, HEOOXOJUMBIX I MOBCETHEBHOM >KM3HU. Pa3BUTHE NMOHATHUS O YUCIIE HAa YpOBHE
OCHOBHOTO 00111er0 00pa3oBaHUs CBSI3aHO C PAllMOHAIBHBIMU M HPPALMOHAIBLHBIMU YHCIIAMU,
(dopMHpOBaHUEM MPEJCTABICHUNA O JEHCTBUTENLHOM YHCIE. 3aBEpIICHHE OCBOCHUS YMCIOBOM
JUHUH OTHECEHO K CpeHeEMY 001eMy 00pa3oBaHUIo.

Conepkanue JByX aidreOpamdecKkux JHHUH — «AJreOpandeckue BBIPAXKEHUS» U
«YpaBHEHHSI M  HEpPaBEHCTBa»  CHOCOOCTBYeT  (QOpMHpPOBaHUIO y  OOydaromUXCs
MaTeMaTHYeCKOro ammnapaTa, HEoOXOIUMOIro JJs peIleHUs 3ajJad MaTeMaTHKH, CMEXHBIX
NPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7au. Ha ypoBHE OCHOBHOIO 00111ero oopa3zoBaHus
yueOHBI  MaTepuan TPYNNHPYEeTCss BOKPYT  palMOHANBHBIX  BBIpaXEHUH.  Auredpa
JEMOHCTPHUPYET 3HAUEHUE MATeMaTUKH Kak SI3bIKa JJIsi IOCTPOEHUS MaTEMaTHUYECKUX MOJENEH,
OTKCAHMs MPOLECCOB U SIBIICHUM peanbHOro Mupa. B 3amaun oOyueHus aaredpe BXOIAT Takke
JanpHelee pa3BUTHE aITOPUTMHUYECKOTO MBIIIJICHUS, HEOOXOAMMOro, B YacTHOCTH, IS
OCBOCHMS Kypca HWH(GOPMATHKH, M OBJIQJCHUE HABBIKAMU JEAYKTUBHBIX PaCCYKICHHM.



[IpeoOpa3zoBanre CUMBOJIBHBIX (JOPM CIIOCOOCTBYET Pa3BUTHUIO BOOOpPaKEHUS, CIIOCOOHOCTEH K
MaTEeMaTHYECKOMY TBOPUYECTBY.

Conepxanne  (yHKIMOHATBHO-TPAUUECKOW  JIMHUM  HAIeIeHO Ha  TOJy4YeHHUe
0o0y4aromuMucs 3HaHUN 0 QYHKIMIX KaK BayKHEHIIed MaTeMaTUYeCKON MOJAENH NIl ONMUCaHUS
U HCCJIEeIOBaHUsl pa3HOOOpa3HBIX IMPOILIECCOB U SIBJICHHM B mpupoje U obmectBe. M3yueHue
MaTepuaia CIoCOOCTBYET pAa3BUTHIO Yy OOYYAIOIIMXCS YMEHHUS WCIONb30BaTh PA3INYHBIC
BBIpa3UTENbHBIE CPEJICTBA SI3bIKAa MAaTEMAaTUKU — CJIOBECHBIC, CUMBOJIMYECKHE, rpaduyeckue,
BHOCHT BKJIaJ] B (hOpMHUPOBAHKE MPEICTABICHUNA O POJIM MAaTEMATUKH B Pa3BUTHH LIUBUIN3ALUU
U KYJBTYpBI.

CornacHo ywyeOHOoMy IutaHy B 7-9 Kkiaccax wu3ydaercs Y4eOHBIH Kypc «AnreGpay,
KOTOPBII BKIIIOYAET CIEAYIOIINE OCHOBHBIC pa3fielibl cofepxaHus: «Yuciaa ¥ BBIYHCICHUS»,
«AnreOpanyecKkue BhIpaKEHUs», «Y paBHEHUS U HEPABEHCTBaY, «DyHKIUNY.

Ha mn3yuenue yuebHoro Kypca «Anredpa» orBoautcs 306 yacoB: B 7 kiacce — 102 gaca (3
yaca B Hejeno), B 8 kimacce — 102 yaca (3 gaca B Henento), B 9 kinacce — 102 gaca (3 yaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
7 KJIACC

Yucia 1 BLIYMCICHHUA

JpoOu OOBIKHOBEHHBIE M JECATUYHBIC, MEPEXOA OT OAHON (opMbI 3amucu Apoleilt K
apyroi. IloHATHE palMOHAIIBHOIO YMCIIA, 3alIMCh, CPABHEHHE, YIIOPSAJOUYNBAHUE PALIMOHAIBHBIX
yrcen. Apudmerndeckue IEHCTBUS ¢ PallMOHAIBHBIMU YKMcIaMU. Pemienue 3anad u3 peaabHON
IPAaKTUKU Ha 4acTH, Ha ApoOHu.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTelleM: OIpejesieHHe, IpeoOpa3oBaHue BBIPAKEHUH Ha
OCHOBE OTpE/ICICHHUS, 3aUCh OOJBIIUX Yncen. [IponenHTsl, 3anich MPOIEHTOB B BUJE IpoOH U
IpoOu B BHJIE NPOIEHTOB. TpU OCHOBHBIC 33[a4d Ha MPOILEHTHI, PELICHUE 33a]ad U3 peabHOU
IIPAKTUKU.

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

PeanbHble 3aBUCUMOCTH, B TOM YHUCJIE IIpsiMasi U 0OpaTHasi MPONOPLMOHATBHOCTH.

Auredpanyeckue BbIpaKeHUs

IlepeMeHHBIE, YMCIOBOE 3HAUYEHUE BBIPAKEHUS C NEepeMEHHOW. JlomycTumble 3Ha4eHUs
nepeMeHHbIX. IIpencraBieHue 3aBUCMMOCTHM MEXAY BeIMYMHAMH B BHJE (OPMYJIbI.
Beraucnenus mo gpopmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAKECHUH, TOKACCTBEHHO paBHBIC
BBIpQXEHMSI, IIpaBUJIa MIPEOOpPa30BaHUs CYMM U IPOM3BEIEHUI, IpaBUila PaCKpbITUS CKOOOK U
HPUBECHUS IOJJOOHBIX CIIaraeMbIX.

CBolicTBa CTENIEHU C HATYPAJIbHBIM I10Ka3aTeIEM.

OpnHowienbl 1 MHorouwieHbl. CreneHb MHorouieHa. Clio)keHHe, BBIUUTAHUE, YMHOKEHUE
MHOTOWIEHOB. @OpMyIbI COKPAIIEHHOIO YMHOKEHHs: KBaApaT CyMMbl M KBaJpaT pPa3HOCTH.
@dopmyna pa3HOCTH KBaJpaToB. Pa3noxeHne MHOTO4JIEHOB HA MHOKUTEIH.

YpaBHeHHUs! M HEPABEHCTBA

VYpaBHeHHEe, KOpEHb YpaBHEHHMs, IIpaBuiia MpeoOpa3oBaHUsl ypaBHEHUS, PaBHOCUIBLHOCTD
YpaBHEHUM.

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

JluneiiHoe ypaBHEHME C ABYMs IEpEeMEHHBIMHU U ero rpaguk. Cucrema JByX JIMHEHHBIX
yYpaBHEHMH ¢ JByMs NepeMeHHbIMH. PelieHune cucreM ypaBHEHHMH CIOCOOOM IOACTAHOBKH.
[TprMepsl pelieHns: TEKCTOBBIX 3a7ad ¢ TIOMOIIBIO CUCTEM ypaBHEHUM.

DOyHKIUHA

Koopannara Toukm Ha mnpsMoid. UucnoBele mpoMexyTku. PaccrosHme mexny AByms
TOYKaMHU KOOPAMHATHOU IIPSMOM.

[TpsamoyronbHas cuctema koopauHat, ocu OX m Oy. Abcmucca M opIuHAaTa TOYKH Ha
KOOpAMHATHOM IuiocKocTH. [lpumepsl rpadukoB, 3amaHHbIX (Qopmyinamu. UrteHue rpapukon
peanbHbIX 3aBUcuMocTel. llonartue Qynkuuu. I'papuk ¢yHxnuu. CpolcTBa (QYHKIMIMA.
Jluneiinas ¢pynkuus, e€ rpaduk. ['padux ¢pynkuuu y = |x|. ['padudeckoe pemeHue JTUHEHHBIX
YPAaBHEHUU U CUCTEM JIMHEMHBIX YPABHEHUIA.



8 KUIACC

Yuciia ¥ BBIYMCICHHSA

KBagpatHslii kopeHb u3 uucna. Ilonstue o0 wuppanuoHanbHOM uucie. JlecsTuunbie
NpUOJIMKEHUST UPPALMOHANBHBIX Yncesl. CBolcTBa apu(pMETHYECKUX KBaJPATHBIX KOPHEH U MX
IPUMEHEHHE K IMpeoOpa30BaHUI0 YMCIOBBIX BBIPRXKEHUHW W BBIYMCICHUSAM. JleHCTBUTEIbHbBIE
YUCIIA.

CreneHs ¢ 1enbIM I0Ka3zarenaeM u e€ cBoiicTsa. CTaHaapTHas 3alKCh YHCIIA.

Anredpanyeckue BbIPaKeHUs

KBagparHblil TPEXUIECH, pa3I0KEHUE KBAIPATHOIO TPEXWICHA HA MHOXKHUTEIIH.

Anrebpanueckast 1poOb. OCHOBHOE CBOHCTBO anreOpandeckoil apobu. CroxkeHwue,
BbIUUTAHUE, YMHOKEHHE, JIeJIeHne airedpanueckux ApoOeil. PannoHanbHble BBIpaXKEHUS U MX
npeoOpa3oBaHue.

YpaBHeHHs! M HEPABEHCTBA

KBanpatHoe ypaBHeHue, ¢opmyna KOpHEW KBaJpaTHOro ypaBHeHHs. Teopema Buera.
Pemennie ypaBHeHM, CBOISIIMXCA K JHMHEWHBIM M KBajapaTHbIM. [Ipocteitmue npoGHO-
paloHaIbHbIE YPaBHEHUS.

I'paduueckas uHTEpHpeTallds YpPaBHEHUN C JABYMS NEPEMEHHBIMH M CHUCTEM JIMHEMHBIX
YpaBHEHUN C JIBYMs IepeMEHHBbIMU. lIpuMepbl pemeHus CUCTEM HENMHEMHBIX YPaBHEHHU C
JBYMsI IEPEMEHHBIMU.

Pemienue TekCTOBBIX 3ajay anredpandeckuM CrocoOoM.

YucnoBble HEpaBEeHCTBA W HMX CBOMCTBAa. HepaBeHCTBO € OJHOW NEPEMEHHOM.
PaBHOCubHOCT, HepaBeHCTB. JIuHeilHble HepaBeHCTBA € OAHOM mnepeMeHHOW. Cucrtemsl
JIMHEHUHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.

DOyHKIUH

[Tonsitue Gpynkuuu. O6GnacTe ONpeaeseHns U MHOXKECTBO 3HaueHu (yHkiuu. CrnocoOsl
3aaHus QyHKIUH.

I'padpuk ¢dynkuuu. Yrtenue coiictB pyHkuuu no e€ rpaduky. [Ilpumeps rpagukon
(GYHKLUH, OTpaXXaIOLINX PealbHbIE IPOIECCHI.

OyHKIMY, ONUCHIBAIOIINE NPSAMYI0 M OOpaTHYIO MPONOPIHOHAIBHBIE 3aBUCUMOCTH, MX
rpadpuku. OyHKIMH Y = X2,y = X3,y = VX, y=|X|. I'paduueckoe pernieHnue ypaBHCHUN U CHCTEM
YpaBHEHUM.

9 KUIACC

Yucsia v BbIYUCICHUSA

PanmonaneHble uncia, UppallMoOHANbHBIE YHCIIAa, KOHEYHbIE U O€CKOHEYHbIE JEeCATUYHBIE
npobu. MHOXeCTBO JEHCTBUTENbHBIX YHCEN, JCHCTBUTENbHBIE 4YHCIAa Kak OECKOHEYHbIE
NecATUYHble  ApoOM. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXIY  MHOXXECTBOM
JIEHCTBUTEIIBHBIX YUCE U KOOPAUHATHOU IPSIMOM.

CpaBHeHUE JEHCTBUTENBHBIX YHCEN, apu(pMETHUYEeCKHE AEUCTBUSA C JACHCTBUTEIbHBIMU
YUCIIaMHU.

Pasmepsl OOBEKTOB OKPYXKAIOLIEr0 MHpPA, IUTEIHLHOCTH IPOLECCOB B OKPYXKAIOIEM
MUpe.

[TpuOmmk€HHOE 3HAUEHUE BEJIWYMHBI, TOYHOCTh NpuOMKeHus. OKpyrieHue 4YHcell.
[Ipukuaka v olieHKa pe3yJIbTaTOB BHIYMCICHUIM.



YpaBHeHNsI 1 HEPABEHCTBA

JIunelinoe ypaBHeHue. PelieHne ypaBHEHUHN, CBOASAIIMXCA K JIMHEHHBIM.

KBagparHoe ypaBHeHue. PemieHue  ypaBHEHMH, CBOJSIUMXCA K  KBaJpaTHBIM.
bukBagpatHoe ypaBHenue. [Ipumepsl pelieHuss ypaBHEHUU TPEThed M YETBEPTOW CTENEHEH
Pa30KEHUEM Ha MHOKUTEIIH.

Pemenne  npoOHO-palMiOHANBHBIX  YpaBHEHHW.  PemieHwe  TEKCTOBBIX  3ajad
anreOpandecKuM METOIOM.

VYpaBHeHHE C IByMsI NMEPEMEHHBIMH U ero rpaduk. PemieHue cucreM ABYX JHMHEWHBIX
YpaBHEHUH € JBYyMsl NEpEMEHHbIMU. PelieHue cucreM JByX YpaBHEHHMH, OJIHO U3 KOTOPBIX
JUHEWHOe, a Jpyroe — BTOpOH cTterneHu. I'paduueckas MHTEpHpETalns CUCTEMbl YpaBHEHHUN C
JBYMsI IEPEMEHHBIMU.

Pemennie TeKCTOBBIX 3aj1a4 aNredpandeckum crocoOom.

YuciioBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne NMHEMHBIX HEPABEHCTB C OJAHOM NIEPEMEHHOW. PenieHue cucreM JIMHEMHBIX
HEpaBEHCTB C ONHOW mepemMeHHO#. KBaapaTHple HepaBeHCTBa. I'paduyeckas MHTEpHpeTanus
HEPaBEHCTB U CUCTEM HEPABEHCTB C JIByMsI [IEPEMEHHBIMH.

DOyHKIUHA

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

I'padukn byrkrmit: Y = kx, y = kx + b, y = kix, y = x3, y = Vx, y = || 1 ux cBoiicTsa.

Yucii0BbIe NOCI€I0BATEIBHOCTH U NPOTrPecCUm

[TonsiTHEe YMCIIOBOM MOCIEAOBATEIBHOCTU. 3aJjaHue TOCIEI0BATEILHOCTH PEKYPPEHTHOMN
dbopmyioit u GpopmyIoi N-ro dieHa.

Apudmernueckass M reomerpuueckas — mporpeccud.  DPopmynbl  N-TO  4ieHa
apru(MeTHUECKON U TeOMETPUYECKON MPOrpeccHii, CyMMBI NIEPBBIX N YJIECHOB.

N300pakeHre 41WiIeHOB apu(METHUECKOW M TeOMETPUYECKOM MpOorpeccuié TOYKaMu Ha
KOOpPJMHATHOM MIIOCKOCTHU. JINHENHBIN 1 SKCIOHEHUIUAIbHBINA POCT. CII0KHbBIE MPOLIEHTHI.



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

JIMHHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHS IPOrpaMMbl Y4eOHOro Kypca «Anredpa»
XapaKTEepU3YIOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

IpPOSIBJIGHUEM MHTepeca K MpOLUIOMY M HACTOSILIEMY pPOCCHHCKOH MaTeMaTuKH,
LICHHOCTHBIM OTHOIIEHUEM K JOCTH)KEHUSIM PpOCCUHCKMX MaTEeMaTUKOB M POCCHICKOMN
MaTEMaTUYECKOH IIKOJIbI, K HCIIOJIb30BAHUIO 3TUX JTOCTH)KEHUH B APYTUX HAyKaxX M HMPUKIIATHBIX
chepax;

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

TFOTOBHOCTBIO K BBIINOJHEHUIO O0s3aHHOCTEH TIpaXJaHMHA M pean3allud ero Ipas,
NPEJCTAaBICHHEM O MaTEeMAaTUYECKHX OCHOBAaX (PYHKIMOHUPOBAHUS PA3IHYHBIX CTPYKTYP,
SIBIICHU, TIPOLEAYpP TPakJAHCKOTO 00IecTBa (Hampumep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYX/IEHUIO 3TUYECKUX MpPOOJeM, CBS3aHHBIX C MPAKTUYECKUM INPHUMEHEHUEM JOCTHXKEHHH
HAayKH, OCO3HAHUEM BaKHOCTH MOPAIbHO-3TUYECKUX IIPUHLIUIIOB B AEATEIBHOCTH YUEHOTO;

3) Tpya0BO€E BOCIIUTAHME:

YCTAaHOBKOM Ha AaKTHMBHOE y4YaCTHE B PELICHUM IMPAKTUYECKUX 3aJlad MaTeMaTH4eCKOU
HalpaBJIEHHOCTH, OCO3HAHMEM BaKHOCTH MaTEMAaTUYECKOIo 0O0pa30BaHUs HA MPOTSIKEHUU BCEH
AKHU3HU Ul YCHEeLIHON Npo(ecCHOHaIbHOM AATENbHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHMH,
OCO3HAaHHBIM BBIOOPOM W TIOCTPOCHHWEM WHIMBHUIYaJIbHOH TPACKTOPUHM OOpa30BaHUS U
YKU3HEHHBIX TUIAHOB C YYETOM JINYHBIX MHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOEe BOCTIMTAHME:

CHOCOOHOCTBIO K 3MOLIMOHAJIBHOMY M 3CTETHUECKOMY BOCIPHITHIO MaTeMaTHYECKUX
00BEKTOB, 33/1a4, PELICHUH, pacCyKI€HUHN, YMEHUIO BUJETh MAaTEMAaTHYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 O3HAHMA:

OpHUEHTAllMe B JEATEILHOCTH Ha COBPEMEHHYIO CHUCTEMY HayuHBIX MpeACTaBIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS 4YeJOBEKa, MPHUPOAbBI U O0OIIecTBa, NOHUMaHUEM
MaTeMaTUYeCKOl HayKu Kak c(epbl 4elIOBEYECKOW NeATeNbHOCTH, 3TaloB €€ pa3BUTHS U
3HAUYMMOCTH JIJIsl Pa3BUTHUS LIUBUIIN3ALIMH, OBJIAIEHUEM S3bIKOM MAaTEMATUKU U MaTeMaTH4YECKON
KyJIbTYpOH Kak CpEICTBOM IIO3HAHWS MHUpPA, OBJIAJACHUEM NPOCTEHIIMMHU HaBbIKAMU
HCCJIEIOBATEIbCKOM 1eATEeIbHOCTH;

6) ¢usnueckoe BocnuTaHWe, (¢GopMHpoOBaHHMe  KYJBTYpPbl  310POBbS M
IMOLMOHAIBLHOIO 0JIArONOIy4Yusi:

TFOTOBHOCTBbIO NIPUMEHATH MAaT€MaTU4YEeCKHUE 3HAaHUSA B HHTEpecax CBOErO 370pOBbs,
BEJICHUS 3/J0POBOr0 00pasa U3HU (30pOBOE MUTaHUE, COATAaHCUPOBAHHBIN PEKUM 3aHATUN U
OTIIbIXa, peryispHas (Qusuyeckass aKTUBHOCTh), COPMHUPOBAHHOCTHbIO HaBbIKa pedieKcuu,
IPU3HAHUEM CBOETO MPaBa Ha OMMOKY M TaKOT'o K€ IpaBa JAPYyroro 4eJoBeKa;

7) 3K0JIOTMYeCKOe BOCIIUTAHUE:

OpUEHTalle Ha MpUMEHEHHEe MaTeMaTHYeCKHX 3HAHUM JUIsl pelleHus 3ajad B obiactu
COXPAHHOCTH OKpY)KaloIleW cpeipl, IMIAaHUPOBAaHUS IMOCTYNKOB M OLEHKH HMX BO3MOXHBIX
HOCJEICTBUM Il OKpY>Karollel cpesibl, 0CO3HAHHEM IJI00ATBbHOTO XapakTepa 3KOJOTMUYECKUX
npo0JeM U myTel uxX pereHus;



8) aganTanusa K M3MEHSIOIMMCS YCJIOBUSIM COIUAJIbHON U MPUPOIHOM Cpeabl:

TOTOBHOCTHHO K IIGfICTBPISIM B YCJIOBUAX HeOHpe,Z[eJIéHHOCTI/I, MOBBIIICHUIO YPOBHSA cBOcH
KOMIICTCHTHOCTH Y€PC3 MPAKTUUCCKYIO ACATCIBHOCTHb, B TOM YHCJIIC YMCHUC YUHUTHCA Y JAPYTIHUX
Jt0Jiel, mpuoOpeTaTh B COBMECTHON NIEATEIBHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETCHIIUU U3
OTIbITA IPYTHX;

HE00X0IMMOCTBIO B (DOPMHPOBAHNU HOBBIX 3HAHMIA, B TOM 4Yucie (GOPMYIHPOBATH UJECH,
IIOHATHUS, THUIIOTC3bI 06 o0ObeKTax u SABJICHUAX, B TOM YHUCJIC paHCC HCU3BCCTHBLIX, OCO3HABATH
neduuThl COOCTBEHHBIX 3HAHUN 1 KOMIIETEHTHOCTEH, IIIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYallMIO, BOCHPHUHUMATH CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOLIUI KOHTPMEp, KOPPEKTHPOBATHh IPUHUMAEMBbIE PELICHUS U
neicTBus, GOpPMyYIMPOBATh U OLIEHUBATH PUCKH U TIOCJIEACTBUSA, (POPMHUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIbTATBI
ITo3naBaTe/bHBIE YHMBePCAJIbHbIE YUeOHbIe 1elCTBUS

Bba3zoBble Jioruyeckue eiicTBUS:

® BBIBIATh M XapaKTEpU30BaTh CYIIECTBEHHbIC NMPU3HAKM MAaTEMaTHYECKUX OOBEKTOB,
MOHITHUM, OTHOIICHUH MEXIy MOHITUSIMH, (HOPMYIHPOBATH OMpEIENICHUs MOHSITUM,
yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KJIaccU(PHUKAIIMN, OCHOBAHUS JIJIsl 00001IeHus
Y CpPaBHEHUS, KpUTEPUU MPOBOJIMMOT0 aHAIU3a;

® BOCIPHHHUMATbH, (HOPMYIUPOBATh U MPEOOPA30BHIBATH CYXKICHHUSA: YTBEPIUTEIbHBIE U
OTpHIIATENbHBIC, €TMHIYHBIC, YACTHBIC U 00IINE, YCIOBHEIC,

® BBIABIATH MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IMIPOTUBOPEUHS B (haKTax,
JAHHBIX, HAONIOJICHUSX W YTBEPXKIACHUSAX, MpeajiaraTh KPUTEPUU VISl BBISBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

e JieNaTh BBIBOJBI C MCIOJIB30BAaHUEM 3aKOHOB JIOTHUKH, JACAYKTUBHBIX M MHIYKTUBHBIX
YMO3aKJIFOU€HHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

e pa30bupaTh JOKa3aTeJbCTBA MAaTEMaTHMUECKUX YTBEPXKJIEHUM (NpsMble U OT
IPOTUBHOTO), MIPOBOJIUTH CaMOCTOSITEIIBHO HECJIOKHbIE JI0Ka3aTeNbCTBA
MaTeMaTH4ecKux (HaKToOB, BHICTpAaUBATh apryMEHTAIMIO, NPUBOIAUTH MPUMEPHl U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

e BBIOMpaTH CrocoO perieHus y4eOHOUW 3amauu (CpaBHHUBATh HECKOJIBKO BapUAHTOB
pelieHus, BbIOUpaTh Hanbosiee MOAXOIAMINNA ¢ YYETOM CaMOCTOSITENIbHO BBIJIEIEHHBIX
KPUTEPUEB).

ba3oBrble uccienoBare/bCKue NeHCTBHA!

® JCIOJIb30BaTh  BOIPOCHl  KAaK  HCCIEAOBATEIIbCKUM  HMHCTPYMEHT  IO3HAHUA,
dbopMynupoBaTh BOIIPOCHI, ¢bukcupyromue IIPOTUBOPEYHE, npobuemy,
CaMOCTOSITENIbHO YCTaHAaBIMBaThb MCKOMOE M JlaHHOe, (OpMHpOBATh THUIIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIUIO, MHEHHE;

® T[POBOJUTH IO CaMOCTOSITENIBHO COCTABJIEHHOMY IUIaHY HECIIOXHBIH SKCIIEPUMEHT,
HeOOJIbIIOE HCCIEOBaHWE IO YCTAHOBJIEHHMIO OCOOEHHOCTEW MaTeMaTHYecKOIo
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEXYy COOO0M;



CaMOCTOSITENIbHO ~ ()OpMYJIMpPOBaTh  OOOOIIEHUS U BBIBOABI 10  pe3yibTaTaM
NPOBEAEHHOTO HAOIIONCHUS, UCCIIEOBAHNS, OLIEHUBATh JOCTOBEPHOCTH MOJTYYEHHBIX
pe3yJIbTaTOB, BEIBOJIOB U 00OOIICHMIA;

IPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBIIBUTATH MTPEATIOIOKCHHUS
0 €ro pa3BUTUH B HOBBIX yCIIOBHSX.

Pabora ¢ unopmanmeii:

BBISBIISITh HEJOCTATOYHOCTh U M30BITOYHOCTH MH(OpPMAIMH, JAHHBIX, HEOOXOAUMBIX
JUISl peLLieHUs 3a1a4H;

BBIOMpATh, aHATU3UPOBATh, CUCTEMATU3UPOBATh U HWHTEPIPETUPOBATH HH(OPMAIUIO
pa3IMYHbIX BUJOB U (DOPM IMpE/ICTaBICHHUS,

BBIOMpATh (hopMy MpeaCcTaBICHUS MHOOPMAIIMH U WILTIOCTPUPOBATH pelIaeMble 3a7auu
CXeMaMH, AuarpaMMaMH, HHOM rpadukoil U MX KOMOMHALIUSIMH;

OLICHUBATh HAJEKHOCTh HH(POPMAIIUH 110 KPUTEPUSAM, TPEATIOKECHHBIM YUUTEIIEM TN
c(hOpMyIMPOBAHHBIM CAMOCTOSITENTHLHO.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBUS:

BOCHPUHHUMATh U (POPMYIHPOBATH CY)XKJCHUSI B COOTBETCTBUU C YCIOBHSIMHU H IEISAMU
oOmIeHus, SICHO, TOYHO, TPAMOTHO BBHIPAXKaTh CBOIO TOYKY 3pEHUS B YCTHBIX W
NUCHMEHHBIX TEKCTAaX, 1aBaTh MOSCHEHHS 110 X0y PEIICHHS 3314, KOMMEHTHPOBATh
HOJTYYCHHBIH Pe3yJIbTaT;

B X0/ 00CYKIIEHHsI 33/1aBaTh BOIPOCHI TI0 CYIIECTBY O0CYXKIaeMO TeMBI, TPOOIEMBI,
pemraeMoi  3amaud, BBICKA3bIBaTh MWJCH, HAIEJICHHBIE HA TIIOMCK pEIICHHS,
CONOCTABIATh CBOM CYXJAEHHS C CYXKACHHSIMHU JPYrUX YYaCTHHKOB JHAajora,
0OHapy>KUBATh Pa3IMUMe U CXOJCTBO MO3UIUI, B KOPPEKTHOH Gopme GpopMynTnpoBaTh
pa3HoTIIacusi, CBOM BO3PaKEHHS,

NPEJCTABIATh PE3yIbTATHI PEIICHUS 33/1a4H, SKCIICPUMEHTa, HCCIECIOBAHNUs, TIPOCKTa,
CaMOCTOSITENIFHO BBIOMpATh (popMaT BBICTYIUICHHUS ¢ Y4ETOM 3a7ad IMPE3CHTAIUH U
0COOEHHOCTEH ayTUTOPUH;

MOHMMATh M HCIIOJIb30BATh NMPEHMYIIECTBA KOMAaHIHONH W WHIWBUAYAJIBLHOW pabOTHI
IpY PELICHNH Y4eOHBIX MaTeMaTHUYECKUX 3a/1a4;

NPUHUMATD II€7Th COBMECTHOM JeSITeIbHOCTH, TUTAHUPOBATh OPTaHU3AIMIO COBMECTHOM
paboThl, pacnpeaensTb BuAbl padOT, JOroBapuBaThcsi, OOCYXXIaTh Npolecc U
pe3yabpTaT paboThl, 00001IaTh MHEHHUSI HECKOJIBKHX JIIOJICH;

y4acTBOBaTh B TpYNNOBBIX (opmax paboTsl (0OcykaeHHs, OOMEH MHEHUSIMH,
MO3TOBBIE INTYPMBI M JIPYTHE), BBIIOJIHITH CBOK YacTh pabOTHI M KOOPAMHHUPOBATH
CBOM JICWCTBUS C IPYTUMH WICHAMH KOMaH/bI, OIICHWBATh KAaueCTBO CBOETO BKJIA/a B
00N TPOIYKT MO KPUTEPHUSIM, CHOPMYIHUPOBAHHBIM YYACTHUKAMHU B3aUMOCHCTBUS.

PeryasiTuBHbIe YHHBepPCAJIbHbIE YUeOHbIE IeiicTBUS
Camoopranusanus:

CaMOCTOSITENIFHO COCTAaBJIATh IUIAH, aJIrOPUTM pELIeHHs 3ajaud (WIM €ro 4acTb),
BbIOMpaTh CHOCOO pelleHuss C Y4ETOM HUMEIOUIMXCS pPECypCcoB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHpPOBaTh U KOPPEKTHPOBATh BAPUAHTHI PELIEHUN C y4ETOM
HOBOH MH(OpMAIHH.

CﬂMOKOHTpOJ’Ib, AMOLMOHAIbHBIA HHTEJLJIEKT:

BJIQJIETh CIIOCOOAMH CaMOMPOBEPKH, CAMOKOHTPOJIS MpOIecca U pe3ylbTaTa pereHus
MaTeMaTHYeCKOM 3a1a9M;



® INPEABUACTH TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTH IIPH PELICHUM 3a]a4d, BHOCUTH
KOPPEKTHBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIbCTB, Hal/IEHHBIX OIINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

® OLEHUBATh COOTBETCTBHUE PE3YNbTATa ACATEIbHOCTU MOCTABICHHOMN LIEJIU U YCIOBHSAM,
OOBSICHATh MPUYUHBI JOCTHKCHHUS WM HEJOCTIDKEHUS IIeTM, HaXOAWTh OIIUOKY,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATDBI

K koHmy oOyuyenus B 7 KJjacce OOYyYaIOUIMICA MOMYyYUT CICIYIOIIUE TMPEAMETHBIC
pE3yIbTATHI:

Yucia ¥ BLIYMCICHHUA

BeinonHsATe, coyeras yCTHble M NHCbMEHHbIE NPUEMBI, apudMeTHUecKue ACUCTBUS C
paLMOHATIbHBIMU YHCIIAMHU.

HaxoauTe 3HaueHWs] YHCIOBBIX BBIPAKEHHUH, NMPUMEHSTH Pa3sHOOOpa3HBIE CHOCOOBI U
OpuéMbl  BBIYUCICHHS 3HAYCHMH JPOOHBIX BBIPAXKEHUH, COAEP)KAIIMX OOBIKHOBEHHBIE U
JeCATUYHbIE JPOOH.

[lepexonuTh OT 0AHOM (HOPMBI 3aMCHU YUCEN K JIpYyrod (IpeoOpa3oBbIBAaTh IECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YaCTHOCTH B OECKOHEYHYIO
JIECATHYHYIO IPOOB).

CpaBHMBATh U YIOPSIOYMBATh pallMOHAIBHBIC YUCIIA.

OxpyrisTh yucna.

BbINoMHATE NPUKKUIKY U OLIEHKY pe3ylbTaTa BBIYMCICHUH, OLICHKY 3HAUEHUN YUCIIOBBIX
BbIpa)K€HUI. BBIMONHATE 1EHCTBHS CO CTENEHSIMHU C HaTypalbHBIMU ITOKA3aTENSIMH.

[TpuMeHATH MPU3HAKK JETUMOCTH, Pa3JI0KEHUE HA MHOXKUTENIN HaTypaJIbHBIX YHCEIL.

PemaTth mnpakTHKO-OPHMEHTHPOBAHHBIE 3aJaul, CBSI3aHHBIE C OTHOIIEHHWEM BEJMYMH,
MPONOPLUOHAILHOCTHIO BEIMUUH, IPOLEHTAMH, UHTEPIPETUPOBATh PE3YJbTAThl pEIICHUs 3a7a4
C y4€TOM OTrpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMH PaccMaTpUBAEMbIX O0BEKTOB.

AuredpanyecKkne BbIPaKeHUS

Hcnonp3oBath anredOpanyecKkyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B Mpoliecce
OCBOEHUS y4eOHOr0o MaTepuara.

HaxonuTh 3HaueHMst OYKBEHHBIX BBIPaKEHUH MPU 33aHHBIX 3HAUCHHUSIX MEPEMEHHBIX.

BeinonHATe npeoOpazoBaHusl LIEI0r0 BBIPAKEHHS B MHOTOWIEH MPUBEIEHUEM MOT00HBIX
CJIaraeéMbIX, paCKpbhITHEM CKOOOK.

BbINONMHATE YMHOKEHHE OJHOYJIEHa Ha MHOTOWIEH W MHOrouYleHa Ha MHOTOYIEH,
OPUMEHATH (HOPMYJITBI KBapaTa CyMMBI M KBaJIpaTa pa3HOCTH.

OcCylecTBIATh pa3I0KEHUE MHOTOWIEHOB Ha MHOXKMTEIM C IOMOUIbIO BBIHECEHHUS 3a
CKOOKHM OOIero MHOYKHUTENs, TPYNIHUPOBKU CJaraeMblX, IpUMEHEHUs (POpMys COKpaI€HHOTO
YMHOXEHHUS.

[TpumensaTh mnpeoOpazoBaHMsl MHOTOWICHOB Ui pPELICHHWs pa3MyHbIX 33734 U3
MaTEMaTUKH, CMEXHBIX IPEAMETOB, U3 PEATIbHOU MTPAKTUKU.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATYpaJIbHBIMH MOKa3aTeNsIMH JUIs IpeoOpa3oBaHuUs
BBIPAKECHUII.



YpaBHeHNsI M HEPABEHCTBA

Pewats yMHENHbIE ypaBHEHUS C OJHOW IEPEMEHHOM, NMPUMEHss MpaBWIa Iepexona OT
UCXOJHOIO YypaBHEHUS K paBHOCWIbHOMY eMy. IIpoBepsiTh, sBIISE€TCA JIM YHCIO KOPHEM
YpaBHEHUS.

[TpumensTh rpaduueckre METO bl IPU PEIICHUN JIMHEWHBIX YPAaBHEHUN U UX CHCTEM.

[ToaGupatb mpUMepHI Iap YUCE, SBISIOUINXCS peIIeHUeM JHHEHHOTO YPaBHEHHUS C IBYMS
IIEPEMEHHBIMH.

Ctpouth B KOOPIMHATHOW IUIOCKOCTH TpauK JHHEWHOTO YpaBHEHUS C JBYMS
MEePEMEHHBIMH, MOJIb3YACh IPpaUKOM, TPUBOJUTH IPUMEPHI PEILICHHS YPABHEHHUS.

PemaTs cucreMbl ABYX JIMHEHHBIX ypaBHEHUH C JByMS NE€PEMEHHBIMH, B TOM 4YHCIIE
rpadu4ecKy.

CocTraBiATh M pellaTh JMHEWHOE YpaBHEHUE WM CUCTEMY JIMHEHMHBIX YpaBHEHUH IO
YCIIOBHIO 3a/1ayd, UHTEPHPETUPOBATH B COOTBETCTBHM C KOHTEKCTOM 3a/layd IOJyYEHHBIN
pe3ynbTar.

DOyHKUUHA

N300paxaTh Ha KOOPAWHATHOW TPSIMONM TOYKH, COOTBETCTBYIOIIHME 3aJaHHBIM
KOOpJMHATAM, JIy4d, OTPE3KH, MHTEpBAJIbl, 3allMUCHIBATh YHUCJIOBBIE MPOMEXKYTKH Ha
aNreOpanvdecKoM s3bIKE.

OtmeuaTh B KOOPAMHATHOM IJIOCKOCTM TOYKM IO 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduxu nuHeHbIX QyHkuid. Ctpouts rpaduk GyHKIUU y = [X|.

OnuceiBaTh € MOMOIIBIO (DYHKIMNA W3BECTHBIE 3aBUCHMOCTH MEXKIY BEIUYUMHAMU:
CKOPOCTb, BpeMs, pacCTOsHME, II€Ha, KOJIMYECTBO, CTOUMOCTb, MPOU3BOIUTEIBHOCTb, BPEMS,
00BEM pabOTHI.

Haxoauth 3HaueHue GyHKINH 110 3HAYCHUIO €€ apTryMeHTa.

[Tonumats rpadudeckuii crnocod MpejcTaBiIeHUs M aHAINW3a MHPOPMALMHU, U3BIEKaTh U
MHTEPIPETUPOBATh MHPOPMALIMIO U3 TPapUKOB pPeaIbHbIX MPOIECCOB U 3aBUCUMOCTEN.

K xoniy oOydenuss B 8 kiacce OOydYarONIMICS TMOMYYUT CIEAYIOIMIHUE TMPEIMETHbBIE
pE3yJIBTaThI:

Yucsia v BLIYUCICHUSA

Hcnonp30BaTh HayallbHbIE NPEJCTABICHUS O MHOXKECTBE JEHCTBUTENBHBIX 4YHCEN IS
CPaBHEHHMsI, OKPYIJIEHUS M BBIYMCIEHUHN, H300pa)kaTh [EHCTBUTENbHBIE YUCIA TOYKAMU Ha
KOOPJMHATHOU IIPSIMOM.

[TpuMeHsATh TOHATHE apU(pMETHYECKOTO KBaJPAaTHOTO KOPHS, HAXOIUTh KBaJpaTHbBIE
KOPHM, UCIIOJIB3YS MPU HEOOXOJUMOCTHU KaJIbKYJIATOP, BBIMOIHATH IPeoOpa3oBaHMsl BbIpaKEHUH,
coJiepKalliX KBaJpaTHbIE KOPHU, UCIIOIb3Yys CBOMCTBA KOPHEH.

Hcnonb3oBath 3amucu OONBIIMX W MajbIX YHCEN C MOMOIIBIO JECATHYHBIX ApoOeilt u
creneHel yucina 10.

AuiredpanyecKkue BbIpasKeHUs1

[IpuMeHsTh TOHSTHE CTENEHH C IeJIbIM II0Ka3aTelieM, BBIIOJHATh MpeoOpa3oBaHUs
BBIPAXEHUI, COAEPIKALUX CTEIIEHU C LIETIBIM ITOKA3aTEIEM.

BBINONHATE TOXJECTBEHHBIE NPEOOpPa3OBaHMs PAMOHANBHBIX BBIPAXKEHUH Ha OCHOBE
MpaBWJI AEUCTBUI HaJl MHOTOWIEHAMH U aNreOpandyeckKuMu JpoOsiMH.

PacknaapiBaTh KBaJIpaTHBIN TPEXUIIEH Ha MHOKUTEIH.

[TpumensaTs npeoOpa3oBaHUs BBIPAKEHUH A pPELICHUs pa3IMyHbIX 3a4ad M3
MaTEMaTUKH, CMEXHBIX MPEAMETOB, U3 PEATIbHON TPAKTHKU.



YpaBHeHUS] U HEPABEHCTBA

Pemare nuHeiiHble, KBagpaTHbIC YPAaBHEHUS M PAllMOHAJIBLHBIC YPaBHEHHS, CBOJAIINECS K
HUM, CUCTEMBI JIBYX YPaBHEHUH ¢ ABYMs I€PEMEHHBIMU.

[TpoBoauTH IpOCTENIINE HUCCIEIOBAHNS YPABHEHUH U CUCTEM YpaBHEHMH, B TOM YHUCIIE C
NpUMEHEHHEM TIpadUUecKuX TpeACTaBIeHUil (ycTaHABIMBATh, MMEET JM YypaBHEHHE WIH
CUCTEMA YPaBHEHMH PEILIECHUs, €CIIU UMEET, TO CKOJIbKO, U IIPOYEE).

[Tepexoaute OT ci0OBecHONH (GOPMYJIHMPOBKH 3ahauM K e€ ajreOpanyeckod MOAEIH C
IIOMOILIBIO  COCTaBJICHUS ypPaBHEHHUS WJIM CHUCTEMbl YpPaBHEHUH, HHTEpIPETUPOBaTh B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4yl TIOJyYEHHBIN pe3ysbTar.

[TpuMeHSTH CBOWMCTBA YMCIOBBIX HEPABEHCTB JJIsl CPABHEHUS, OLICHKHU, pEeIIaTh JTHMHEHHBIC
HEpaBEHCTBA C OJHOM MEPEeMEHHOM M MX CHCTEMBl, JaBaTh IpadUUYECKyl0 WIUTIOCTPALUIO
MHOX€ECTBa PEIICHN HEpaBeHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUUHA

[lonumaTh ® WCHONB30BaTh  (DYHKIMOHAIBGHBIE TIOHATHUS M S3BIK  (TEPMUHBI,
CHUMBOJIMYECKHE 0003HAUEHUs), ONpENesATh 3HAaueHHWEe (YHKLUMU IO 3HAUYEHUIO apryMeHTa,
OIpesieNATh CBOWCTBA (PYHKLUU 110 €€ rpaduKy.

CrpouTsb rpaduku dJIeMeHTApHbBIX GYHKINN BUIA:

y=k/x, y=x2, y=x3,y = [x|, y = VX, onuceIBaTh CBOHCTBa YHCI0BON DYHKIMK 110 €&
rpaduky.

K kxoHumy oOyueHus B 9 kjacce oO0yyaromuiicsi MOJIYYUT CIEAYIOLIUE IpeIMETHbIE
pe3yJbTaThI:

Yuciia ¥ BbIYUCICHUA

CpaBHHBATh ¥ YIOPSIIOUYMBAThH PAllHOHAIEHBIC M HPPAIOHAIEHBIC YHCIIA.

BemonaaTe apudmMerndeckue ASHCTBHUS C pallMOHAIBHBIMUA YHCIAMH, COYeTas YCTHBIC U
NUCbMEHHBIE IPUEMBI, BHITIOIHSITH BEIYUCICHHS ¢ UPPALIMOHATIBHBIMH YHCIaMH.

HaxonuTh 3HaueHMs cTeneHell ¢ IeabIMU MOKa3aTelsIMU U KOPHEH, BBIYUCIIATh 3HAUEHUS
YHCIIOBBIX BBIPAKEHHI.

OKpyriisiTh JIEHCTBUTEIBHBIC YHWCIIA, BBIMONHATH TNPHUKUAKY pe3yibTaTa BBIYHCICHHIA,
OLIEHKY YHMCIIOBBIX BBIPAXKECHUH.

YpaBHeHHUs M HEPABEHCTBA

Pemate nuHeliHbIE ¥ KBaJpaTHbIE YypaBHEHHS, YpPaBHEHHS, CBOJIIMECS K HHM,
npocTeiiye ApoOHO-palMOHAIbHBIE YPAaBHEHUS.

Pemate cucteMsl AByX JIMHEHHBIX YpaBHEHHUH C JBYMs NEPEMEHHBIMH U CHUCTEMBI ABYX
YpaBHEHM, B KOTOPBIX OJHO YpaBHEHHE HE SIBJISETCS TUHEHHBIM.

Pemarbs TekcToBble 3amau anreOpanyeckuM CHOCOOOM C TOMOIIBIO COCTaBIICHUS
YpaBHEHHSI WJIM CUCTEMBI JIBYX YPaBHEHHH C IBYMS IIEPEMEHHBIMHU.

[TpoBoaUTH MpOCTENIIINE UCCIEIOBAHNS YPABHEHUH U CUCTEM ypaBHEHUH, B TOM YHCIE C
OpUMEHeHHeM TIpadUUecKuX TMpeACTaBIeHU (ycTaHaBIMBaTh, MMEET JHM YpaBHEHHUE WU
CHUCTEMa YpaBHEHMH peIlIeHusl, €ClIi UMEET, TO CKOJIbKO, U IIpoYee).

Pemars nuHeliHblE HEpaBEHCTBA, KBaJlpaTHbIE HEPAaBEHCTBA, H300paxaThb pelleHne
HEpaBEHCTB HA YMCJIOBOW MPSAMOM, 3aITMCHIBATh PEIIEHUE C TIOMOIIBIO CHMBOJIOB.

Pemate cuctembl JMHEWHBIX HEPAaBEHCTB, CHCTEMbl HEPABEHCTB, BKIIIOYAIOIINE
KBaJIpaTHOE HEPaBEHCTBO, M300pa)kaTh pPELICHHE CUCTEMbl HEPABEHCTB HA YMCIIOBOW MPSIMOMH,
3aMKChIBaTh PEIICHNUE C TOMOIIbIO CUMBOJIOB.

Mcnonb30BaTh HEpaBEeHCTBA MPHU PEIICHUN PA3IMYHBIX 3a/1a4.



DOYyHKIUHT
PacnioznaBath (hyHKIIUY H3y4eHHBIX BUAOB. [loKa3bIBaTh CXEMATHUECKH PACTIONOXKEHHIE Ha

KOOPJMHATHOM TIocKOCTH TpadukoB Gpynkuumid Buga: y = kX, y = kx + b, y = k/x,y = ax2 + bx +
¢,y =x3, y=1x, y = |X|, B 3aBuCHMOCTH OT 3HAUYeHHi KOI)DUIHEHTOB, OMUCHIBATH CBOHCTBA

G YHKIIHA.

Crpouth U M300pakaTh CXEeMAaTHUYECKU TpapuKH KBAIPATUUHBIX (DYHKIMI, OMUCHIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIMIA MO UX TpaduKam.

Pacno3HaBath  KBajgpartuuHytro (QyHKIuo 1o  ¢opmysie, MPUBOAUTH  IMPUMEpPbI
KBaJPaTUUHBIX QYHKLUI U3 peaabHOM KU3HU, PU3UKH, FEOMETPHH.

YucJioBbIe MOCJIe10BATEIbHOCTH U MPOTrPeCcCUH

Pacno3naBate apu(METHUECKYI0O M TEOMETPUUECKYIO MIPOTPECCUU MPU PasHBIX CIIOCO0ax
3aJlaHus.

BBINONHATE BBIYMCICHUS C HCHOJIb30BaHHEM (QOPMYJ N-ro 4YjeHa apudMeTHuecKol u
F€OMETPUYECKON TPOTPECCUM, CYMMBI IIEPBBIX N YWICHOB.

N300pakaTh 4iIeHBI OCIEI0BATEIBHOCTH TOYKAMH HA KOOPJMHATHON TUIOCKOCTH.

Pemate 3ajauu, CBsI3aHHbBIE C YMCIIOBBIMHU IOCJEIOBATEIBHOCTSAMHU, B TOM YHUCIIE 3aJjaud
U3 peabHOM KU3HU (C UCIIOJIB30BAaHUEM KaIbKYISITOPa, HU(PPOBBIX TEXHOIOTHA).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM uudposbie
Ne i/ P Kourpoubnble IIpakTHyeckue (1ubp )
NMPOrpamMMbI Bcero oOpa3oBaTesibHbIE
padoThI padoThI
pecypcbl
1 Yucaa u BeIUKMCIeHU. PalimoHalbHbIE 16 5 bubmuoreka [JOK
yucia https://m.edsoo0.ru/7f415b90
. . bubmuoreka [JOK
2 ¥PaBHEHILAL € ONIHOH MEPeMEHHON 8 1 https://m.edsoo0.ru/7f415b90
bubmuorexa [JOK
3 Koopmunarst u rpagukn. Cyniuan 27 3 https://m.edso0.ru/7f415b90
bu6mmoreka [JOK
4 C 1
TETIeHb C HATYPaJIbHBIM TIOKa3aTelieM 9 https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
.M . 14 1
° Omnosnerst. MEorosens: https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
o 1 1
6 OPMYJIE! CORPATLICHHOTO yMHOMCHHA 0 https://m.edsoo0.ru/7f415b90
7 JIuHeiiHble ypaBHEHUS C IBYMS 12 1 bu6mmoreka [IOK
IIEPEMEHHBIMHU U UX CUCTEMBI https://m.edso0.ru/7f415b90
bubmuorexa [JOK
8 TosTopenne 1 obodwmenHe 6 1 https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 11 0



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

8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM unppoBbIie
Ne o/ P Konrpoabusie IIpakruueckue (witpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 AnreOpanyecKue BoIpaKCHUS. 15 9 bubnnoreka [JOK
Anrebpandeckas 1po0b https://m.edsoo.ru/7f417af8
2 Uucna u Beruucinenus. KBagpaTasie KOpHU 16 1 E;:fj;ﬁf;i?ﬁﬁ £417af8
VYpaBHeHus u HepaBeHcTBa. KBagparHbie bubnuorexa [JOK
3 N 19 2
ypaBHeHus1. KBaapaTHblil TpéxuieH https://m.edsoo.ru/7f417af8
4 JInHeliHOe ypaBHEHME C 1BYMs 13 1 bubnuorexa [JOK
MEPEMEHHBIMU U UX CUCTEMBI https://m.edsoo.ru/7f417af8
5 JIuneitHble HEpAaBEHCTBA C OJHOU 12 1 bub6nuorexa [IOK
IIEPEMEHHON U UX CUCTEMBI https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
6 o 14 1
YHKUHH 1 MX Tpaguicn https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 7 1
(‘TemeH, ¢ enHM NoKasaTeneM https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
IT 1
8 OBTOPCHHE i 0000ICHHE 6 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 10 0



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

HaumeHoBaHue pa3/iesioB U TeM

Ne i/

NPOrpaMmblI

1 Yucna u BerurcneHus. JeficTBUTeNbHbIE
qucna

2 OyHKIIH

3 YpaBHeHUsI C OHON NTEpEMEHHON

4 HepasenctBa ¢ 01HOM IEpeMEHHON

5 YpaBHEeHUS ¢ IBYMsI IEPEMEHHBIMHU.
CucreMsbl ypaBHEHUI

6 HepaBeHncTBa ¢ AByMsI mepeMEHHBIMU

7 YucnoBele NOCIEI0BATEIBHOCTH

3 [ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs

3HAHUU

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

KoanuecTBo 4acoB

Bcero

10

15

14

14

15

18

102

KonTposabHubie
padoThI

10

IIpakTHyeckue
padoTshI

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

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

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

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

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

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

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

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

YYEBHO-METO/IMYECKOE OBECIHEYEHUE OBPA30OBATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

Marematuka. Anredpa. : 7-i kinacc: 6a30BbIid ypoBeHb: yueOHuk / 0. H. Makapsrues, H.I'.
Mungrok, K.M. Hemkos, C.b.CyBopoBa; mnox pen. C.A. TensikoBckoro. Mocksa:
IIpocsemenue, 2023r.

Marematuka. Anredpa. : 8-i kinacc: 6a30BbIid ypoBeHb: yueOHuk / 0. H. Makapsrues, H.I'.
Munmrok, K.M. Hemkos, C.b.CyBopoBa; mnox pen. C.A. TensikoBckoro. Mocksa:
IIpocsemenue, 2023r.

Marematuka. Anredpa. : 9-i kinacc: 6a30BbIid ypoBeHb: yueOHuk / FO. H. Makapsrues, H.T'.
Munnrok, K.M. Hemkos, C.b.CyBopoBa; mnox pen. C.A. TensikoBckoro. Mocksa:

[Ipocsemenue, 2023r.

Anre6pa. lunaktuueckue marepuansl.: 7 kiacc. / JI.U. 3sasuy, JI.B. Ky3nenosa,
C.b.CyBopoBa. Mocksa: [IpocBemenne, 2023r.

Anrebpa. Jlunakrnueckue marepuaisl.: 8 kiacc. / JI.W. 3sasuy, JI.B. Ky3nemnosa,
C.b.CyBopoBa. Mocksa: IIpocsemenue, 2023r.

Anrebpa. Jlunakrnaeckue marepuaisl.: 9 knacc. / JI.U. 3sauy, JI.B. Ky3uenona,
C.b.CyBopoBa. Mocksa: IIpocsemenune, 2023r.

METOJIUYECKHUE MATEPHUAJIBI 1151 YUUTEJISA
Maremaruka. Anredpa : 7—9-e kmaccsl : 0a30BbIi YPOBEHB : METOIMYECKOE ITOCOOUE K

npeaMeTHoN TuHuM yueOHuKoB o anredpe 0. H. Makapsruesa, H. I'. Munarok, K. 1.
HemkoBa u nip. Mocksa : [Ipocsemenue, 2023.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://educont.ru/

https://lesson.edu.ru/02.2/07

https://uchi.ru

https://resh.edu.ru/

https://www.yaklass.ru/



https://educont.ru/
https://lesson.edu.ru/02.2/07
https://uchi.ru/
https://resh.edu.ru/
https://www.yaklass.ru/




