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IHHOACHUTEJIBHASA 3ATINCKA

Anrebpa sBIsIeTCS OJHUM H3 OIOPHBIX KYpPCOB OCHOBHOTO o0OImIero oOpa3oBaHUs: OHa
OGCCHeqHBaeT HU3Y4YCHHUEC OpYrux JUCHUIIIMH, KaK C€CTCCTBCHHO-HAYYHOI'O0, TaK W T'yMAaHUTAPHOI'O
LIUKJIOB, €€ OCBOEHHE HE0OX0AMMO ISl IPOI0JKEHUsI 00pa30BaHMs U B IOBCEAHEBHOM *u3HU. PazButue
y oOy4arommxcs HaydHBIX TIPEICTABICHUH O TMPOMCXOKICHHM W CYNIHOCTH alreOpandecKux
aOcTpakuuii, crmocobe OTpakeHUs] MaTeMaTHYECKOW HAyKOHW SIBICHHH W TPOIECCOB B MPHPOJEC H
oOrIecTBe, PO MaTEeMaTHIYECKOTO MOJICIIMPOBAHMS B HAYYHOM MMO3HAHWU M B MPAKTUKE CIIOCOOCTBYET
(bOpMI/IpOBaHI/IIO HAaY4YHOT'O MHPOBO33PCHUA M KA4YCCTB MbBILIJICHUS, H€O6XOIII/IMI)IX U1 agarraiguu B
COBpEeMEHHOM IT(poBOM obmiecTBe. M3ydeHne anreOpsl oOecrieunBaeT pa3BUTHE YMEHUsS HAOIONATH,
CpaBHHBATD, HaXO0JUTh 3aKOHOMCPHOCTH, Tpe6yeT KPUTHYHOCTHU MBIIIJICHHU S, CIIOCOOHOCTH
apryMEHTUPOBAaHHO OOOCHOBBIBATH CBOM JIEHCTBUS U BBIBOABI, (HOPMYIUPOBATH YTBEPKIACHUSI.
OcBoeHne Kypca anreOpbl OOecreyMBaeT pa3BUTHE JIOTUUECKOTO MBIIUICHUS OOy4YalomuXCcsa: OHHU
HCIIOJIB3YIOT JACAYKTHBHBIC W  HHIAYKTHUBHBIC PACCYXICHUA, O606HI€HI/I€ N KOHKpPETHU3AlHIO,
abctparupoBanue © aHajoruto. OOyueHue anreOpe mpeamnosiaraeT 3HAYUTENBHBIA  O0BEM
CaMOCTOSITEIIbHON JIESITETHHOCTH OO0YYarONINXCs, TOITOMY CAMOCTOSITENIFHOE PEIICHHE 3a/1au SIBIISETCS
peannzanuen 1esTeIbHOCTHOTO IPUHLIKIIA O0yYeHUSI.

B cTtpykrype mporpammbl ydeOHOTO Kypca «Amnrebpa» s OCHOBHOTO 00ImIero oOpa3oBaHUs
OCHOBHOE MECTO 3aHHMAIOT COJep)KaTeIbHO-METOANYeCKne JMHUKA: «Yucia W BBIYMCICHUSY,
«AnredpanyecKkue BBIpOKEHHS», «YpaBHEHHS W HepaBeHCTBa», «DyHkumm». Kaxkmas u3 3Tux
COJIEPKATEIBHO-METOAUYECKUX JIMHUM pPa3BUBACTCS HA NPOTHKEHWHM TPEX JIET HU3Yy4EeHHs Kypca,
B3aUMOJICHCTBYS C APYrMMH €ro JUHUSMH. B Xoxe wu3ydeHust yueOHOTO Kypca oOydaromumcs
MPUXOAUTCS JIOTUUECKU PACCYX AAaTh, UCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B cBs3u ¢ 3 TUM
B IIpOrpaMMy y4eOHOro Kypca «Airedpa» BKIIOUEHbI HEKOTOPbIE OCHOBBI JIOTHUKH, MPEACTABICHHBIE BO
BCEX OCHOBHBIX pa3Jeliax MaTeMaTH4ecKoro oO0Opa3oBaHUs U CHOCOOCTBYIOIIME OBJA/ICHUIO
00yJaroIMMHUC OCHOB YHHBEPCAJIHLHOTO MaTEMaTHYECKOTO si3bika. CoaepikaTeabHOW M CTPYKTYPHOU
0COOEHHOCTBIO YUeOHOTO Kypca «Anredpay sSBISETCS €ro MHTETPUPOBAHHBINA XapaKTep.

Copepxannie nuHUM «Yucna W BBIUMCICHUSD CIY)KHUT OCHOBOM MAJisi JaJbHEHUIIEro H3y4eHUs
MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYAIOUIMXCS JIOTMYECKOTO MBILIUICHUS, (OPMUPOBAHUIO
YMEHHSI MO0JIb30BATHCS aITOPUTMaMU, a TaKkKe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX
JUIS TIOBCEHEBHOW KU3HU. PazBUTHE MOHATHUS O YMCIE Ha YPOBHE OCHOBHOTO OOIIero oOpa3oBaHus
CBS3aHO C pALMOHAIBHBIMM M HPPALMOHAIBHBIMU YHCIaMH, (HOPMHUpPOBAHHEM MpPEACTABICHUI O
JNEUCTBUTENFHOM 4HCIIE. 3aBepIlIeHHUE OCBOCHMS YHCIOBOM JIMHMM OTHECEHO K CpeaHeMy oOOIeMy
00pazoBaHMIO.

Copep:xanue OByX anreOpanyecKux JUHUN — «AJreOpandeckue BBIPRKECHUS» U «YPaBHEHUS U
HEPaBEHCTBa» CHOCOOCTBYeT (OPMHUPOBAHUIO y OOy4aromMXCS MaTeMaTH4eCKOro —ammapara,
HEO0OXO0IUMOTO ISl PEelIeHUs 3a1a4 MaTeMaTUKU, CMEKHBIX MPEAMETOB U MPAKTUKO -OPUECHTHUPOBAHHBIX
3amau. Ha ypoBHe ocHOBHOro oOmiero o0pazoBaHusi y4eOHBIM MaTepuan TpYNIUPYeTCs BOKPYT
palMoHaJIbHBIX BbIpOKEHUI. Anrebpa IEeMOHCTPUPYET 3HAYEHHME MaTEMaTHKU KakK s3plKa JJis
MOCTPOCHUS] MaTEMaTHUYECKUX MOJETEH, OMICcaHus MPOIECCOB U SIBICHUH peanbHOTO Mupa. B 3amaum
oOyueHusi anreOpe BXOJIAT TakKe JajbHEHIIee pa3BUTHE AITOPUTMHYECKOTO  MBIIUICHUS,
HEO0OXOIMMOTO, B YACTHOCTH, [UIsi OCBOEHHMsS Kypca WH(DOpPMATHKH, W OBJAJCHHE HaBBIKAMU
JNeNyKTUBHBIX paccyxjaeHuid. [IpeoOpasoBaHue CHMBOJBHBIX (OpPM  CIOCOOCTBYET Pa3BUTHUIO
BOOOpaXeHHs1, CIIOCOOHOCTEN K MaTeMaTHYECKOMY TBOPUECTBY.

Copnepxannie (yHKIHOHATHHO-TpAQUISCKOW JTMHUU HAIEJICHO Ha TOJYYeHHE OO0yJaroIIUMMHCS
3HAHMA O (QYHKIMSAX KaKk BaKHEHIIeW MaTeMaTH4ecKOol MOJeNu JUIisi OMUCAaHWS U HCCIEIOBaHUS
pa3sHOOOpa3HBIX MPOLECCOB M SIBJICHHM B Mpupoje U oduiectBe. M3ydueHue marepuana crnocoOCTByeT
pa3BUTHIO Yy OOyYalOUIUXCsS YMEHHUS UCIOJb30BaTh pPA3JIMYHBbIC BBIPA3UTENBHBIC CPEICTBA S3bIKA



MaTeMaTUKH — CIIOBECHBIE, CHMBOJIMYECKHE, TpaduuecKkue, BHOCUT BKIaaA B (OPMHPOBAHUE
IIPEICTaBICHUM O pOJIM MAaTEMATUKHU B Pa3BUTHH LIMBUIN3ALUU U KYJIbTYPBbI.

CornacHo yueOHOMYy miuaHy B 7-9 kiaccax H3ydaercsi ydyeOHBIH Kypc «AsreOpa», KOTOPBIH
BKJIIOUAET CJIECAYIOLIME OCHOBHBIE pa3fleiibl coiepxaHus: «Hucina v BbIUMCICHUSY, «AnreOpanyeckue
BBIPAXKCHUA», «YPABHEHUS U HEPABEHCTBA», «DyHKIIMUY.

Ha un3yuyenmne ydyeOHoro xypca «Aaredpa» orsoaurcs 306 yacos: B 7 kiaacce — 102 yaca (3
yaca B Heaedw), B 8 kiaacce — 102 yaca (3 yaca B Heaeaw), B 9 kiaacce — 102 yaca (3 yaca B
HeJeJ10).

COJEP/KAHUE OBYYEHUA

7 KJIIACC

Yucna v BbIYUCICHUS

Jpo6u 0OBIKHOBEHHBIE U JECSITHUUHBIE, NTEPEX0] OT OJHOW (opmbl 3amucu ApoOel k npyroi. Ilonsarue
paIMOHAJIBLHOTO YHCIIA, 3alUCh, CPAaBHEHHE, YIOPSI0UMBAHUE pallMOHANbHBIX dYKcel. ApupMeTnieckue
JeUCTBUS C pallMOHaIbHBIMU YncIaMu. Pemenne 3a1au U3 peanbHON MPAaKTUKU Ha YacTH, Ha JAPOOH.
CreneHp ¢ HaTypaJbHBIM I[IOKa3aTeJeM: OIpeAeeHHe, NpeoOpa3oBaHUE BBIPAXKEHUM Ha OCHOBE
ompeseNieHus, 3anuch OoapmnX yucesn. [IpoleHTsl, 3anKuch NPOIEHTOB B BUIE APOoOU U poOH B BHUJIE
MPOLIEHTOB. TpH OCHOBHBIE 337]a4l Ha MPOLIEHTHI, pellIeHUE 3a/]a4 U3 PeabHOM MPaKTUKU.

[IpumeHeHue NpU3HAKOB AETUMOCTH, Pa3JI0KEHNE HA MHOKHUTEIN HATypalbHBIX YUCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IpsiMasi U 0OpaTHast MPONOPLHUOHAIBHOCTH.

AJiredpanyeckue BbIpaKeHUs

IlepeMeHHBIE, YNCIOBOE 3HAYCHHWE BBIPAKEHUS C IEPEMEHHOW. JIONMyCTUMBIC 3HAYCHMs NEPEMCHHBIX.
IIpencraBineHne 3aBUCHMOCTH MEXKIy BeJIMYMHAMU B Buae (opMmynbl. Beruucinenus mo dopmymaam.
IIpeoOpa3oBaHne  OyKBEHHBIX  BBIP@KEHHH, TOXKIECTBEHHO paBHbIE  BBIPAXKECHUSA, IpaBUIIaA
npeoOpa3oBaHUs CyMM W IPOU3BEACHUM, NpaBWia PACKPBITUS CKOOOK M MPUBEICHUS IMOJOOHBIX
CJIaracMbIX.

CBOliCTBa CTENIEHU C HATYPAJIbHBIM ITOKA3aTEIIEM.

OpnowieHsl 1 MHOrowIeHbl. CreneHb MHOrOwIeHa. CII0’KEHHE, BBIYMTAHNE, YMHOKEHUE MHOTOWICHOB.
@opMmynbl COKpalIEHHOIO YMHOXKEHHUSA: KBaIpaT CyMMbl M KBagpaT pasHoctd. Dopmyna pasHOCTH
KBaaparoB. Pa3iioxeHne MHOTO4JICHOB Ha MHOXKHUTEIIH.

YpaBHeHUsI M HEPABEHCTBA

VYpaBHeHHE, KOPEHb YpaBHEHUs, [IpaBUiIa IPe0Opa30oBaHMsl ypaBHEHUS, PABHOCUIBHOCTb YPaBHEHU.
JIuHeitHOE ypaBHEHHUE C OJIHOM MEPEMEHHOM, YUCIIO KOPHEH JTUHEUHOTO YPaBHEHUSI, PEIICHUE JTMHEUHBIX
ypaBHeHui. CocTaBjcHHE YPAaBHEHMM IO YCIOBHUIO 3a7aud. PenieHue TEKCTOBBIX 3a4ad € IOMOIIBIO
YPaBHEHUM.

JIuHeliHOe ypaBHEHME C JIByMs IEpeMEHHbIMH M ero rpapuk. Cucrema JByX JMHEHHBIX ypaBHEHUH C
IBYMsl TIepeMEHHbIMU. PeleHue cucreM ypaBHEHMH crnocoOoM mojcTaHoBKU. [Ipumeps! perieHus
TEKCTOBBIX 33/]1a4 C IIOMOLIbIO CUCTEM YPaBHEHUM.

DyHKUUH

Koopmunata Toukn Ha npsmod. YucioBble NPOMEXYTKH. PaccrosHuMe Mexay IByMs TOYKAMH
KOOPAMHATHOU IIPSAMOIA.

[IpsmoyronbHast cucrema koopauHaT, ocu Ox u Oy. AOciucca ¥ opJMHaTa TOYKUM Ha KOOPJMHATHOM
wiockoctu. Ilpumeps! rpadukoB, 3a1aHHbBIX GopMmynamMu. UTeHne rpauKoB peabHBbIX 3aBUCHMOCTEH.
[Tonstue ¢ynkuuu. I'padux ¢ynkuuu. CpoiictBa ¢ynkuuil. Jluneitnas gynkuus, e€ rpaduk. I'padux
¢bynkmu Y = |X|. ['paduueckoe penieHne IMHEWHBIX YpaBHEHUH M CUCTEM JIMHEHHBIX YpaBHEHUI.

8 KVIACC

Yuciia 1 BBIYUCICHUSA



KBangpatuslii kopenb u3 uucna. llonstue o0 uppanuoHambHOM uyHcie. JlecaTndHble TPUOIMIKESHHS
uppanroHaNbHBIX uncen. CBolcTBa apu(METHYECKMX KBAJPAaTHBIX KOPHEH M HMX NPUMEHEHHE K
peoOpa30BAHUIO YHCIOBBIX BHIPAKEHUH U BHIYUCICHUSAM. J[efiCTBUTENbHBIC YHCIIA.

Crenenb c 1eJIbIM TIOKa3aTeneM U e€ cBoiictBa. CtaHaapTHas 3alKucCh YUCHa.

Anrebpanyeckue BelpaKeHUsIAJredpandeckue BbIpaKeHust

KBanpatublil TpE€XusieH, pa3aoKeHUE KBaJPaTHOTO TPEXWIEHA HA MHOKHUTEIIH.

AnreOpandeckas JpoOb. OCHOBHOE CBOWMCTBO anreOpamdeckoil apobu. CrokeHue, BBIYUTAHHE,
YMHO’KEHUE, JIeJIeHUe anredpandyeckux Apooeil. ParmonanbHble BbIpaKeHUsS U UX peoOpa3oBaHUE.
VYpaBHEeHUs U HEpaBEHCTBAY pABHEHMS M HEPABEHCTBA

KBanparHoe ypaBHeHue, (opmyina KOpHEH KBaJgpaTHOro ypaBHeHus. Teopema Buera. Pemienue
YpaBHEHUH, CBOAAIIUXCS K TUHEHHBIM U KBaJpaTHIM. [IpocTeiiimne ApoOHO-palinoHaIbHbIE YpaBHEHMUS.
I'padmueckas uHTEpHpeTallus ypaBHEHUI C JBYMsI MEPEMEHHBIMU U CHCTEM JIMHEWHBIX ypaBHEHHUH C
IBYMs epeMeHHbIMU. [IprMeps! pelieHus: cCucTeM HEMMHEWHBIX YpaBHEHHH C IByMsI IEpEMEHHBIMHU.
Perrenne TeKCTOBBIX 337124 anreOpandecKuM CIIOCOOOM.

UucnoBble HEpaBEHCTBA M HX CBOMcTBa. HepaBeHCTBO ¢ OJHOW NEpeMEHHOW. PaBHOCHMIBHOCTH
HepaBeHCTB. JIuHelHble HepaBeHCTBA ¢ OJHON nepeMeHHOoM. CHCTeMbl JIMHEHHBIX HEPABEHCTB C OJHOM
IIEPEMEHHOM.

OyHKIMUDYHKIUU

[Tonsarue dyakuun. OOIACTh ONpeAeNeHUs WU MHOXKECTBO 3HadeHWi (yHkmuu. CrocoObl 3amaHus
GyHKIMH.

I'padux Pynknuu. Yrenume cpoiictB ¢yHKiMu 1o e€ rpaduky. [Ipumeps rpaduxoB GyHKIHIA,
OTpaXkaroIlUX peaJbHbIE IPOLIECCHI.

OyHKIMK, OMKCHIBAIOIIME NPAMYHO U OOpaTHYIO NPONOPLUOHAIBHBIE 3aBHCHUMOCTH, HMX TpaQUKH.
Oyukrmn y = X2, y = X3, y = VX, y=|x|. ['paduteckoe pelieHne ypaBHEHHIT U CHCTEM YPaBHEHHIA.

9 KJIACC

Yucaa v BBIYHCIEHUS

PanvionanbHble 4YMclla, WppalMOHAJIBHBIE YWCIA, KOHEYHBIE W OCCKOHEUYHBIC [ECATUYHBIC IPOOH.
MHOXECTBO JCHCTBUTEIBHBIX YUCEN, JACHUCTBUTEIBHBIC YHCIIa KaK OCCKOHEUHBIE JCCATUYHBIC IPOOH.
B3anmMHO 04HO3HAYHOE COOTBETCTBHE MEXKIY MHOMXECTBOM ACHCTBUTEIBHBIX YHMCENT M KOOPJIMHATHOMN
MPSAMOI.

CpaBHEHHE ICUCTBUTEBHBIX YUCEI, apU(PMETHUECKUE NCHCTBUS C IEHCTBUTEILHBIMU YUCIIAMH.
Pa3mepbl 00bEKTOB OKPYKAIOIIETO MUPA, [UTUTETLHOCTD MIPOLIECCOB B OKPYXKAIOIIEM MHpE.
[Tpubmmk€HHOE 3HAYEHHE BEIWYMHBI, TOYHOCTh MNpuOMkeHus. Okpyrienue uucen. [lpukunaka u
OLICHKA PEe3YJIbTATOB BBIUYMCICHUN.

YpaBHeHNs 1 HEPAaBEHCTBA

JIuneiinoe ypaBHeHue. PelieHne ypaBHeHH, CBOAAILUXCS K TUHEHHBIM.

KBagpatHoe ypaBHeHue. Penienne ypaBHeHM, CBOAAIIUXCS K KBaJpaTHbIM. bukBajpaTHoe ypaBHEHUE.
IIpuMepsl pelieHus ypaBHEHUM TPEThEU U YETBEPTOM CTEIICHEN PA3JIOKEHUEM HA MHOKUTEIIN.

Pemenue npoOGHO-paliioHATBHBIX YpaBHEHUH. PellieHne TeKCTOBBIX 3314 alre0panyeckKuM METOJIOM.
YpaBHeHHE C ABYMS MEpEeMEHHBIMH U ero rpaduk. PemieHue cucteM ABYX JTHWHEHHBIX ypaBHEHUH ¢
JIBYMsI IIEpEMEHHBIMU. PernieHne cucrteM AByX YpaBHEHMM, OJHO M3 KOTOPBIX JUHEWHOE, a APYroe —
BTOPOH cTeneHu. ['paduueckas HHTEpIpETAIN CHCTEMbI YPaBHEHUN C ABYMS IEPEMEHHBIMHU.

Pemenne TeKCTOBBIX 332U aNreOpanvdeckiuM CrocoooMm.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienue nuHENWHBIX HEPABEHCTB C OJHOW NEPEMEHHOM. PelieHue cucTeM JIMHEMHBIX HEPABEHCTB C
onHo#l mepeMmenHoi. KBaapaTtasle HepaBeHcTBa. ['paduyeckas mHTEpHpeTalnuss HEPABEHCTB U CHUCTEM
HEPABEHCTB C ABYMS IIEPEMEHHBIMU.



OyHKIMU D YHKIUT

KBangpatnunas ¢ynkuus, e€ rpaduk u cBoiictBa. IlapaGona, koopauHaTBl BEpUIMHBI MapaboJibl, OCh
CUMMETpPHUHU TapadoIIbL.

Ipaduxu dykimit: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |X| , 1 ux cBoiicTaa.

Yucnossle 110CiI€10BaTEILHOCTY YU CI0BBIE OCAEA0BATEIbLHOCTH H IIPOrPecCHHU

[TonsiTHE YMCIIOBOW MOCJIEN0BATENbHOCTH. 3a/laHUE IOCIIE0BATEIbHOCTH PEKYPPEHTHON (Qopmynoi u
dbopmMyIoit N-ro dieHa.

Apudpmernueckass W reomeTpuueckas mnporpeccuu. DopMmynasl N-ro  wieHa apuPMETHYECKOH U
F€OMETPUYECKON MTPOTrPECCUM, CYMMBI IIEPBBIX N WICHOB.

N300pakenue 4ieHOB apu(pMETHYECKOH W T€OMETPUYECKOW MPOTPECCHi TOYKAaMH Ha KOOPAMHATHOMN
IJI0CKOCTH. JIMHEHHBIN U 3KCTIOHEHIMANIbHBIN pocT. CI0KHBIE TPOLEHTHI.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IPOI'PAMMBLI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JINYHOCTHBIE Pe3yJIbTAThI OCBOCHUS ITPOTrpaMMBbl YI€OHOTO Kypca «Aredpay XapakTepH3yIOTCS:

1) naTpuoTHYeCKOe BOCIIUTAHHE:

MpOSIBJIEHUEM MHTEpeca K TMPONIJIOMY M HACTOSIIEMY POCCHMCKOM MAaTeMaTHK{, I[I€HHOCTHBIM
OTHOIIIEHUEM K JOCTH)KEHHUSIM POCCHUUCKHX MaTEMAaTUKOB M POCCHUUCKONM MaTEMAaTHUYECKOMW IIKOJIBI, K
WCTIOJIb30BAHUIO ITHX JOCTIKEHUH B IPYTUX HayKaxX U MPUKIATHBIX chepax;

2) rpasKIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJHEHHUIO O0S3aHHOCTEHM TrpakJaHHHA M pealHu3ally ero Mpas, MPEICTaBICHUEM O
MaTeMaTHYEeCKUX OCHOBAaX (PYHKIMOHUPOBAHUS  PA3NUYHBIX CTPYKTYp, SBICHHUI, Mpouenyp
TpaXJIaHCKOTO 00IIecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYKIEHHUIO STHYECKHX
npoOsieM, CBSA3aHHBIX C MPaKTUUYECKUM MPUMEHEHUEM JOCTH)KEHHUH HAayKd, OCO3HAHUEM BaXKHOCTHU
MOPaJIbHO-3TUYECKHUX MPUHLIUIIOB B IEATEIHHOCTH YUEHOTO;

3) Tpy10BO€E BOCIIUTAHME:

YCTaHOBKOM Ha aKTHBHOE y4acCTHE B PEIICHUU MPAKTHUUYECKUX 3a/1a4 MaTeMaTH4YeCKOW HapaBICHHOCTH,
OCO3HAHHMEM BaXHOCTH MAaTEeMaTHYEeCKOro 00pa3oBaHUS Ha MPOTSHKEHUM BCEH KM3HM JUISl YCHEIIHON
podecCHOHANbHON JEeATENIbHOCTH W Pa3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM H
MIOCTPOCHUEM HWHAMBHUAYaIbHON TpaeKTOpHUH OOpa3oBaHUS U JKU3HEHHBIX IUIAHOB C Y4ETOM JIMYHBIX
MHTEPECOB U 00IIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTH4YeCcKOe BOCIIUTaHHE:

CHOCOOHOCTBIO K OMOIMOHATIBHOMY M 3CTETUYECKOMY BOCIPHUATHIO MaTeMaTHYeCKUX OOBEKTOB, 3a/1a4,
pELIeHU, pacCyKICHHM, YMEHHUIO BUJETh MAaTEMaTHUYECKHE 3aKOHOMEPHOCTH B MCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHUS:

OpUEHTAIle B JIEATEIBHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4YHBIX MpEACTaBICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUs YeNIOBEKa, IPUPOJIBI U OOIIECTBA, TOHUMAHHEM MaTeMaTHYEeCKON HAYKU Kak
cdepbl 4enoBEeYECKOW IeATENBHOCTH, ITAMOB €€ pPa3BUTHUS U 3HAYUMOCTHU JUIS Pa3BUTHS IUBHIIA3ALINH,
OBJIQJICHUEM S3BIKOM MAaTE€MaTUKH W MaTeMaTH4YeCKOM KyJNbTYpOll Kak CpEeACTBOM IIO3HAHHS MHPA,
OBJIQJICHHEM MPOCTEHIIIMMU HaBbIKAMH UCCIIEA0BATENIbCKOM AESITEIbHOCTH;

6) d¢usuyeckoe BoOcnuTaHue, GopMHUpOBaHHMEe KYJIbTYPbI 3I0POBbSI M 3MOLMOHAJIBHOIO
Os1aromosty4usi:

TOTOBHOCTBIO IIPUMEHATh MAaTEMATUUECKHE 3HAHUS B MHTEPECcaxX CBOETO 3J0POBbsI, BEJACHHS 3JI0POBOTO
oOpa3a >XKM3HH (370pOBOE MHUTaHUE, COATAHCHPOBAHHBIM PEXKUM 3aHATUH M OTIbIXa, pEryaspHas
¢usnueckass aKTUBHOCTH), CHOPMUPOBAHHOCTHIO HaBbIKa pedleKkcuu, MPU3HAHHMEM CBOETO MpaBa Ha
OIIMOKY M TAKOTO K€ MpaBa IPYroro 4eloBeKa;



7) 3x0JI0rn4YecKoe BOCIINTAHME:

OpHUEHTAIMel Ha MPUMEHEHHE MAaTeMaTU4YeCKUX 3HAHUH JJIS peleHHs 3a7ad B OOJIACTH COXPAaHHOCTH
OKpYXKalOLlled Cpeabl, IUIaHUPOBAHUSA IIOCTYIKOB M OLEHKM MX BO3MOJKHBIX ITOCJIEACTBUM IS
OKpYXKarollel cpesbl, OCO3HAHHEM TIJI00aJbHOTO XapakTepa 3KOJOTHYECKHX MpolieM M IyTed ux
peuieHus;

8) ajanTanmsa K H3MEHAIMMCS YCJIOBHAM COLHAILHOM M IPUPOAHON Cpeibl:

FOTOBHOCTBKO K JCUCTBHAM B YCIOBUSAX HEOINPEACIEHHOCTH, IOBBIIICHUID YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 IPAKTUYECKYIO ACSATEIbHOCTb, B TOM YHUCIIE YMEHUE YUUTHCS Y APYTHX JIOJEH,
nproOpeTaTh B COBMECTHOM JIESITEIHbHOCTH HOBBIE 3HAHUS, HABBIKM W KOMIIETEHIIUU M3 OIBITA IPYTHUX;
HEOOXOMMOCTBI0O B (JOPMHUPOBAHUHM HOBBIX 3HAHUH, B TOM 4ucie (QOpMyIHpOBaTh WACH, MOHSITHS,
runore3bl 00 OOBbEKTaX M SBJICHHUSX, B TOM UHCJIE€ pPAHEE HEU3BECTHBIX, OCO3HABaTh JE(UIIUTHI
CcOOCTBEHHBIX 3HaHUI U KOMIIETEHTHOCTEH, MJIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CUTYAI[MIO, BOCIPUHUMATh CTPECCOBYIO CUTYAIMIO KaK BBI3OB,
TpeOyIOINI KOHTpMEpP, KOPPEKTUPOBATh NPUHUMAEMble pELIEHUS U JeHCTBUS, (QOpMyIHpoBaTh U
OILICHMBATh PUCKU U MOCIEACTBUS, POPMUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIbTATHI

IMo3naBaTebHbIE YHHBeEpPCAJbHbIE YueOHbIE el CTBUS

ba3oBble oruveckue aeiicTBus:

o BBISIBIISITE M XapaKTEPHU30BATh CYIICCTBCHHBIC NMPU3HAKH MATEMAaTHUYECKUX OOBEKTOB, IMOHSATHUH,
OTHOIICHHA MEXIy TMOHATHAMH, (QOPMYIHPOBATH  ONPEICIICHUS TIOHATHH, YCTaHABIUBATH
CYIIECTBEHHBIH MpHU3HAK KiIaccu(UKALUKU, OCHOBaHHUS i OOOOIIEHHS U CpaBHEHUS, KPUTEPUU
MIPOBOJMMOTO aHAIH3a;

. BOCIIPUHUMATh, (opmynupoBaTh U MpeoOpa3oBBIBATH CYXICHHUS: YTBEPAUTENbHBIE H
OTpuUIaTeNIbHbIE, €MHUYHBIC, YACTHbIE U OOLIUE, YCIOBHBIE;

. BBISIBIISITh MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHsI B (paKTax, TaHHBIX,
HAOMIONEHUSAX U YTBEPXKACHUSX, NpeiaraTh KPUTEPUU [JJIs BBISIBICHHUS 3aKOHOMEPHOCTEH W
MPOTHUBOPEUHIA;

J JenaTh BBIBOABI C HCIOJIB30BAHMEM 3aKOHOB JIOTUKH, JAEAYKTUBHBIX U HWHIYKTHBHBIX
YMO3aKJIIOYeHHH, YMO3aKIIOUEHUH IO aHAJIOTHH;

J pa3buparh JOKa3aTeNbCTBA MaTEMaTHMUECKUX YTBEp)KICHUH (MpsiMble M OT MPOTUBHOIO),
MIPOBOJUTH CAMOCTOSTEIBLHO HECJOXKHBIE JI0KA3aTeJbCTBA MaTeMaTH4YecKuX (DaKkToB, BBICTPaUBATh
apryMeHTaluIo, TPUBOIUTH MPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYXKACHMUS,

. BBIOMpATh CHOCOO pelieHus: yuyeOHOW 3ahauu (CpaBHMBATh HECKOJIbKO BApUAHTOB PEIICHUS,
BBIOMpATH HanboJIee MOIXOASMINUN ¢ YIETOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBareibckue 1eiCTBUS:

. UCIIOJIb30BAaTh BOIMPOCHI KaK MCCIENI0BATENbCKHI HWHCTPYMEHT MO3HaHHS, (HOPMYIUpOBAThH
BONPOCHL, (UKCUPYIOIINE MPOTUBOpEUUE, MPOOIeMy, CaMOCTOSITEIbHO YCTaHABIMBATh HCKOMOE H
naHHOe, GOPMUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UINIO, MHEHHUE;

o MPOBOJHTH MO0 CAMOCTOATEIBHO COCTaBJICHHOMY IUIaHY HECJIOKHBIM SKCIEPHUMEHT, HeOOobIoe
HCCIIeIOBAaHUE IO YCTAaHOBJIEHHIO O0COOEHHOCTEH MaTeMaTH4ecKoro oObeKTa, 3aBUCUMOCTEH O0OBEKTOB
MeXIy co00i;

o CaMOCTOSITENIBHO (hOPMYIUPOBaTh OOOOIIEHUSI W BBIBOJABI IO pe3yabTaTaM MPOBEAEHHOTO
HaOIOJIEHUS, MCCIENOBaHUs, OILEHUBATh JIOCTOBEPHOCTh TOJIYYEHHBIX pE3yJIbTaTOB, BBHIBOJIOB H
0000IIIEHHI;

o MPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE IMPOIECCa, a TAKXKE BBIIBUTATh MPEINOJIOKEHUS O €ro
Pa3BUTHUU B HOBBIX YCIIOBUSX.

Padora ¢ undopmanueii:



o BBISIBIISITh HEJJOCTATOYHOCTh M HW30BITOYHOCTh HWH(MOPMALUU, JAHHBIX, HEOOXOAMMBIX IS
peleHus 3a/1a4u;

J BBIOMPATh, aHAM3UPOBATH, CUCTEMATHU3UPOBATh U UHTEPIPETUPOBATh UHPOPMALIUIO PA3THUHBIX
BUJIOB U ()OPM IPECTABICHHUS;

o BBIOMpaTh (hopMy mpeacTaBiIeHus HHOOPMAIMK U WIDTFOCTPHPOBATH pelllaeMbIe 3a/1a41 CXeMaMH,
JyarpaMmmamu, HHOM rpadukoil 1 uX KOMOMHALMSIMU;

J OLICHUBATh HAA&KHOCTh HMHGOPMAIMHM 10 KPUTEPHSIM, TMPEUIOKECHHBIM YYUTEIIEM WM
cOPMYIMPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIe 1elCTBHUS:

J BOCIPUHUMATH U (POPMYIUPOBATH CYXKJIECHUS B COOTBETCTBUU C YCIOBHSMH H LEISIMU OOIICHUS,
SICHO, TOYHO, I'PAaMOTHO BBIpaXXaTh CBOIO TOYKY 3PECHHS B YCTHBIX M IMHCHMEHHBIX TEKCTaX, J1aBaTh
TIOSICHEHUSI 110 X0y PELICHHUs 3a71aul, KOMMEHTUPOBATH IOJIy4YeHHBIH Pe3ybTaT;

J B XoJ€ OOCYXJEeHHs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKIAaeMOl TeMbl, MPOOJIEMBI,
permaemMoi 3a/auu, BEICKa3bIBaTh UJIEH, HAIIEJICHHBIC HA MMOMCK PEIICHHUS, COTIOCTABIISITh CBOU CY)KJICHUS
C CYXKISHWSIMH JPYTHX YYaCTHUKOB JHaiora, oOHapyXUBaTh pasziMuMe M CXOJACTBO MO3HMIWH, B
KOPPEKTHOH opme (hopMyITHpOBaTh Pa3HOTIIACHS, CBOU BO3PAKCHUS;

o MPEICTaBIATh PE3YJNbTaThl PpEIICHUS 3aJadd, OJKCIEPUMEHTa, WCCIEIOBaHMs, TPOCKTa,
CaMOCTOSITEJIbHO BBIOMpaTh (opMaT BBICTYIUIEHUS C y4€TOM 3ajad Mpe3eHTaluu U OcoOeHHOCTeH
ayJMTOPHU;

o MOHAMAaTh ¥ WCIOJB30BAaTh MPEUMYIIECTBA KOMAHIHOW W WHAWBUAYATBbHOW pabOTHI TIpU
peleHnn yaeOHbIX MaTeMaTHUECKUX 3a/1a4;

. MPUHUMATD 11eJIb COBMECTHOM JEsTeNbHOCTH, TUIaHUPOBATh OPraHU3AlMI0 COBMECTHOM paboThI,
pacmpenensaTb BUIbI palOOT, JOTOBapUBAThCS, OOCYKJaTh MPOILECC M Pe3yabTaT padoThl, 0000IIaTh
MHEHUS HECKOJIbKUX JTIO/ICH;

. y4acTBOBATh B IPYIIIOBHIX opMax paboThl (00CYKIeHUSI, 0OMEH MHEHUSMHU, MO3TOBBIC I TYPMBI
U Jpyrue), BBIIOJHATH CBOIO YacTh PabOThI M KOOPAWHUPOBATH CBOM JIEHCTBHUS C JPYTMMH UJICHAMHU
KOMaH/Ibl, OLIEHUBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMN MPOAYKT IO KPUTEPUSIM, CPOPMYITHUPOBAHHBIM
y4aCTHUKAaMU B3aUMO/JICHCTBUSL.

PeryasiTuBHble YHHBepPcaJbHbIe YUueOHbIE 1elCTBHS

Camoopranuszanmsi:

J CaMOCTOSITEJIbHO COCTaBJISITh IUIAH, aJTOPUTM pelleHUs 3aJayd (WIM ero 4acTh), BBIOMpATh
croco0 peleHus ¢ y4éToM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U
KOPPEKTUPOBATh BApUAHTHI PelICHUI ¢ y4€TOM HOBOM MH(OpMALIHH.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

. BIIAJIETh CHOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJS IIpollecca U pe3ylbTara perieHHs
MaTeMaTH4eCKOU 3aauu;

. MpeIBUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTh IPH pEHICHUU 33Ja4d, BHOCHUTH
KOPPEKTHUBBI B AEATETHLHOCTh HAa OCHOBE HOBBIX OOCTOSITENLCTB, HAlIGHHBIX OLIMOOK, BBISBICHHBIX
TPYIHOCTEN;

J OIICHUBATh COOTBETCTBHUE pe3yibTaTa JEATEIbHOCTH TOCTABIEHHOW METM U  YCIOBHSIM,
OOBSCHATh TMPUYMHBI JOCTHIKEHUS WM HEJOCTIKEHHUS 1IeTH, HAaXOAUTh OIMOKY, JaBaTh OILEHKY
IpUOOPETEHHOMY OTIBITY.

NPEIMETHBIE PE3YJIBTATHI

K koHiry o0y4yenus B 7 kjiacce 00yJaromuiics MOTydUT CICAYIONINE TPEeIMETHbIC Pe3yabTaThl:

Yucaa v BLIYUCIEHUA

BrImonHATh, coderasi yCTHbIE U MHUCHMEHHBIE TMPUEMBI, apu(METHUYEeCKHE JACUCTBUS C PallMOHATLHBIMU
YHCIIaMHU.



HaxonuTh 3Ha4YeHUS YHCIOBBIX BBIPQKEHUH, NPUMEHATh pPa3HOOOpa3HbIE CIOCOOBI M MPHEMBI
BBIUMCIICHUS 3HAUCHHUH APOOHBIX BBIPAKEHUH, COJIEPKAIIUX OOBIKHOBEHHBIC U IECATUYHBIE JPOOH.
[lepexoauts OT OgHOW (hOPMBI 3amMcH yHceNd K Jpyroil (mpeoOpa3oBHIBAThH JAECATHYHYIO IpOoOb B
OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JICCATUYHYIO, B YACTHOCTH B OECKOHEUYHYIO JIECATHYHYIO APOOB).
CpaBHUBaTh U YIOPSAJOUYMBATh PALIMOHAIIBHBIE YUCIIA.

OxpyriaTh yucia.

BbINOJIHATE NPUKUIKY U OLIEHKY pe3y/bTaTa BBIYMCIICHUM, OLIEHKY 3HAUEHUH YMCIIOBBIX BBIPAKEHUIL.
BbInosiHATE AeMCTBUS CO CTENEHSIMU C HATypalbHBIMU IIOKA3aTEIISIMH.

[IpuMeHsTh IPU3HAKY JEIUMOCTH, Pa3I0kKEHHE HA MHOKUTEIHN HaTypaJbHbIX YHCEI.

Pemarb  mpakTUKO-OpUEHTHPOBAaHHBIE  3aJaud,  CBA3aHHbIE C  OTHOLUEHUWEM  BEJIMYMH,
MIPOMOPLIMOHAIBHOCTbIO BEJIMYMH, MPOLEHTAMH, WHTEPIPETHUPOBATh pPE3YIbTAThl pPELIEHUS 3agad ¢
y4€TOM OTpaHUYEHHM, CBSA3aHHBIX CO CBOMCTBAMHU pacCMaTPUBAEMbIX 0OBEKTOB.

Auaredpanyeckue BbIpaKeHHs

Hcnonb3oBath anredpanyeckyr0 TEPMUHOJIOTMIO M CHUMBOJIMKY, NPUMEHATh €€ B IMPOLIECCE OCBOCHMUS
y4ueOHOro MarepHaia.

Haxoauth 3HaueHns OYKBEHHBIX BBIPAKEHUH MPU 3aJaHHBIX 3HAUEHUSX TEPEMEHHBIX.

BoimonHATe mpeobpa3zoBaHus 1EJIOT0 BHIPAKEHHS B MHOTOYJIEH MPHUBEACHHEM MOJOOHBIX CllaraeMblX,
PacCKpBITHEM CKOOOK.

BbInosHATE yMHOXKEHHE OJTHOUIeHa HA MHOTOWIEH U MHOTOWIEHA Ha MHOTOYJIEH, TPUMEHATH (DOPMYJIBI
KBaJIpaTa CyMMBbI U KBaJIpaTa pa3HOCTH.

OcymiecTBIATh pa3ioKeHHEe MHOTOWIEHOB Ha MHOKUTENIM C IMOMOIIBIO BBIHECEHUS 32 CKOOKM 001ero
MHO>KHTEJIS, TPYIIUPOBKU CIAaraeMbIX, MpUMEHEHHs (GOpMYI COKPAIIEHHOTO YMHOKEHHUS.

[TpumensTs npeoOpa3zoBaHKsi MHOTOWIECHOB JUIsl PEIICHUs Pa3IMYHbIX 33/1a4 U3 MaTeMaTUKU, CMEKHBIX
MPEAMETOB, U3 PEAIBHON MPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTETNICHEH C HATYPATLHBIMHU MTOKA3aTEISIMU JJIs MPEe0Opa30BaHMsI BRIPAYKECHUH.
YpaBHeHUs] M HEPABEHCTBA

Pemate nuHelHbIE ypaBHEHUS C OJHOM NEPEMEHHOM, MPUMEHSA MpaBUjia MEpexoJa OT HCXOJAHOTO
YpaBHEHUS K paBHOCWJIBHOMY eMy. IIpoBepsTh, IBASETCS 1M YUCIO KOPHEM YPABHEHUS.

[IpumensTh rpaduueckre METO bl IPH PEIICHUH TUHEWHBIX YPAaBHEHUI U UX CHCTEM.

[TogOupate mnpuMepbl Mmap 4YHCEN, SBIAIOIIUXCA pPEIICHHEM JMHEHHOTO YypaBHEHUS C JBYMS
[I€PEMEHHBIMU.

Crpouth B KOOPAMHATHON IUIOCKOCTH TpaduK ITUHEHHOrO0 YpaBHEHHsI C ABYMS I[E€pEMEHHBIMU,
MOJIb3YACH TpaUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPaBHEHUSI.

Pemath cucteMsl IByX TMHEWHBIX ypPaBHEHUH C IBYMS IIEpEMEHHBIMH, B TOM YUCIIE IpadUyecKu.
CocraBiATh U pemiaTh JJMHEHMHOE YPaBHEHUE WM CUCTEMY JIMHEHHBIX YPaBHEHUH IO YCIOBHIO 3a/layH,
MHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3a/1aui MOJYyYEHHBIN pe3yibTart.

DyHKUUH

N300paxkaTh HAa KOOPAMHATHON NpPSIMOM TOYKHU, COOTBETCTBYIOIME 33JaHHBIM KOOpAMHATAM, Jy4YH,
OTPE3KHU, MHTEPBAJIbl, 3alIUCHIBATH YHCIOBBIE MPOMEXYTKH Ha alreOpanyeckoM s3bIKe.

OTMeuaTh B KOOPAMHATHON TUIOCKOCTH TOYKHU MO 33JJaHHBIM KOOPJIUHATaM, CTPOUTh IpauKy TMHEHHBIX
¢ynkuuit. Ctpouts rpaguk GyHKIMH Y = [X|.

OnuceiBaTh C MOMOLIbIO (PYHKIMH HM3BECTHBIE 3aBUCHUMOCTH MEXKIY BEIMUYMHAMM: CKOPOCThb, BpeMs,
paccTosiHMe, 1IeHa, KOJIMYECTBO, CTOMMOCTD, IPOU3BOAUTEIBHOCTD, BpeMs, 00bEM paboThI.

HaxonuTh 3HaueHune GpyHKIMU 1O 3HAYEHUIO €€ apryMeHTa.

[lonumaTte rpaduueckuii cnoco0 TmpencTaBieHHs W aHauu3a MHGOpMAIMM, W3BIEKaTh U
HMHTEPIPETUPOBATh HH(POPMALIUIO U3 TPAPHUKOB PEATbHBIX MPOLIECCOB U 3aBUCHMOCTEH.

K koHI1y 00yueHus B 8 kjacce oOyqaromuiics MOJyquT CIEAYIONINE TPEIMETHbIE Pe3YIbTaThl:

Yucaa v BbIYMCICHUS



Hcnonb30BaTh HayallbHblE INPEACTABICHUS O MHOXKECTBE JCHCTBUTENIBHBIX YMCEN JJIi CPABHEHUS,
OKpPYTJIEHUS ¥ BBIYMCIIEHUH, U300pakaTh AEUCTBUTEIbHBIC YHCIAa TOUKAMHU Ha KOOPIMHATHON NPAMOI.
[TpuMeHsATh MOHATHE APUPMETUIECKOTO KBAIPATHOTO KOPHS, HAXOJUTh KBAJIPATHBIE KOPHH, MUCIIOJIB3YS
IpU HEOOXOIMMOCTH KAJIBKYIISITOP, BHIIOJIHATH MTPe0Opa30BaHuUs BBIPAXKEHHM, COepKALINX KBAApaTHbIE
KOPHH, UCIOJIb3Yysl CBOMCTBA KOPHEM.

Hcnonp3oBath 3aniucu OOJBITUX U MAJTBIX YUCEN C IOMOIIBIO JECATUYHBIX Apo0Oe u crenenei uncna 10.

Auredpanyeckue BbIpaKeHHs

[IpuMeHATh MOHATHE CTENEHH C IEeJIbIM II0KA3aTeJIEM, BBINNOJHITH IPEOOpPa30BaHUS BBIPAKEHUM,
COJZIEpIKAIIUX CTEIEHH C LEIBbIM I0Ka3aTeseM.

BbINoNHATE TOXK/1€CTBEHHBIE MPE0Opa30BaHUsl PALlMOHAIBLHBIX BHIPAKEHUN HAa OCHOBE MPaBUJ ACHCTBUN
HaJ MHOTOWIEHaMu M airedpavyeckumMu ApoOsMu. PackimaapiBaTh KBaJIpaTHBI TpEXWIEH Ha
MHOHUTEIIH.

[IpumensTh MpeoOpa3oBaHUs BBIpAXEHUM Ui PEUIeHHs pa3iMuYHbIX 3a]a4 U3 MaTeMaTHKH, CMEXHBIX
MIPEAMETOB, U3 PEATBHON MTPAKTUKH.

YpaBHeHHUs U HEPABEHCTBA

Pemats nuHeliHble, KBaJpaTHbIE YPaBHEHUS U PAllMOHAIbHbBIE YPABHEHMSI, CBOIALIMECS K HUM, CUCTEMBI
JIBYX ypaBHEHUH C IByMsI IEpEMEHHBIMHU.

[IpoBoauTH IIpOCTENUIINE UCCIEAOBAHUS YPABHEHUN U CUCTEM YPaBHEHHW, B TOM YHUCIIE C IPUMEHEHUEM
rpaduyeckux npeacraBieHuil (YyCTaHaBIMBATh, UMEET JIU YpaBHEHUE WM CUCTEMA YPaBHEHUN pEeIIeHNUs,
€CJIM UMEET, TO CKOJIbKO, U IIpoYee).

[TepexomuTs OT clIOBeCHOW (HOPMYITHPOBKH 3aMadul K e€ anreOpamdeckol MoJenu C TOMOIIbIO
COCTaBJICHUSl YPABHEHUS WJIA CUCTEMBI YPAaBHEHHI, UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3a/1a4yl MOJYYECHHBIA pe3ynbTar.

[IpuMeHATH CBOICTBA YMCIIOBBIX HEPABEHCTB IS CPABHEHMS, OLICHKH, PEIIATh JIMHEHHbBIC HEPABEHCTBA C
OJIHOW TIEPEMEHHON W UX CHCTEMBbI, J1aBaTh TIpadUUYECKYI0 MLIIOCTPAIIMI0 MHOXKECTBA PEIICHUN
HEPABEHCTBA, CHCTEMbI HEPABEHCTB.

D yHKUUHA

[lonumatb W HCNONB30BaTh (DYHKIHMOHAJIbHBIE TOHATUS M S3bIK (TEPMHUHBI, CHMBOJHYECKHE
0003HaYeHUsI), OMNpeneisITh 3HaueHWe (QYHKIUM MO 3HAUEHUIO apryMeHTa, OIpelNeNsiTh CBONCTBA
¢dbyakuuu o e rpaduxy.

Crpouts rpaduku 3MeMeHTapHbIX PYHKIUN BUIA:

y=k/X, y=x2, y=x3,y = |X|, y = VX, OIIHCBIBATb CBOICTBA YHCIOBO} bynkuuu mo e€ rpaduky.

K xoHniy o6y4yenus B 9 kiiacce o0yJaromuiics MoxyduT CIeayoNre MpeIMeTHbIC Pe3yabTaThl:

Yuciia ¥ BBIYUCTICHUSA

CpaBHMBATh U yIOPSAJ0YUBATH PALIMOHATIBHBIE U UPPALIMOHAJIBHBIE YHCIIA.

BoinonHsaTe apudmeTnieckue AeHCTBUS C pAallMOHAIbHBIMU YMCIIAMM, COYETasl YCTHBIE U MHUCHMEHHBIE
MPUEMBI, BBINOJHATh BBIYMCICHUS C UPPALMOHATBHBIMU uMciaMd. Haxoauth 3HadeHUs cTeneHel ¢
LENbIMUA  [OKA3aTelsIMM M KOPHEH, BBIUUCIATh 3HAYEHMsI UHCIOBBIX BbIpAKEHUU. OKpyIisTh
JNEUCTBUTENBHBIE YHUCJIA, BBIMOJHATh TPUKHUIKY pE3yJbTaTa BBIYUCICHHWM, OLIEHKY YHCIOBBIX
BBIPAXKCHUI.

YpaBHeHHS U HEPABEHCTBA

Pemate nuHeliHble M KBaJpaTHBIC YpaBHEHHUs, YPABHEHHs, CBOJIILUECS K HUM, MPOCTeHIIe ApoOHO-
palnyoHaIbHbIE ypaBHEHUs. PemaTh CHCTEMBI JByX JMHEMHBIX YPaBHEHHM C JByMsl NEPEMEHHBIMHU U
CUCTEMBI JBYX YPABHEHMM, B KOTOPBIX OJTHO YPABHEHUE HE SBJISIETCS JTUHEHHBIM.

Pemate TekcToBBIE 3aauM anreOpanyeckuM CIIOCOOOM C TOMOIIbIO COCTaBJICHUS YpaBHEHUS WIIU
CUCTEMBI JIBYX ypaBHEHUH C ABYMs NepeMeHHbIMU. [IpoBOaUTh mpocTeiiiine uecaen0BaHus ypaBHEHUM
U CHUCTEM YpaBHEHHH, B TOM 4YMCJI€ C MPUMEHEHHEM TpadHuecKuX IMpeACTaBICHHUN (yCTaHABIMBATH,
HMEET JIM ypaBHEHUE WM CUCTEMA YPAaBHEHUM PELIEHMs, €CIIM UMEET, TO CKOJIBKO, U IIPOUEE).



Pemars nuHEliHbIE HEpAaBEHCTBA, KBAaJpaTHbIE HEPABEHCTBA, M300pakaTh pEILICHUE HEPABEHCTB Ha
YHUCJIOBOU IPSMOM, 3aIMCHIBATH PELICHUE C IIOMOILBIO0 CUMBOJIOB.

Pemarp cuctembl JIMHEHHBIX HEPAaBEHCTB, CHCTEMbl HEPABEHCTB, BKJIIOYAIOLIME KBAJpPaTHOE
HEPaBEHCTBO, M300pakaTh peIIeHUE CUCTEMbl HEPABEHCTB Ha YHMCIOBOM MPSIMOM, 3alTUCHIBATH PEIICHHE
C IIOMOIIIbIO CUMBOJIOB. VCI10J1b30BaTh HEPABEHCTBA MIPH PEIIEHUN PAa3IMUHBIX 3a1a4.

DyHKUUHA

PacnoznaBate (QyHKIMM U3ydeHHbIX BHAOB. lloka3piBaTh CXeMaTHMUECKH pAaclojokKEHHE Ha
KOOPIMHATHOM 1ockocTH rpadukoB GpyHkuuii Buma: y = kx, y = kx + b,y =k/x,y =ax2 + bx + c,y =
X3, Y =X, ¥ = |X|, B 3aBHCHMOCTH OT 3HaYeHHI KO3(PDUINCHTOB, ONHCHIBATE CBOIMCTBA (YYHKIIHIA.
Crtpouth W H300pakaTh CXEMaTHYECKH Tpaduky KBaApaTHU4YHBIX (YHKIWH, OMHCHIBATH CBOMCTBA
KBaJpaTHYHBIX (YyHKIMHA 1O WX rpadukam. PacrmosHaBath KBajpaTHuHylo (yHKIHIO 10 (dopmyIe,
MIPUBOJIUTH IPUMEPHI KBaIpaTUUHBIX QYHKIMH U3 peaibHOM JKU3HH, (PU3UKH, FTEOMETPHH.

YucoBblie NOC/I€A0BATEILHOCTH U NPOrPeccuu

Pacnio3naBath apuMeTnyecKyro U FreOMETPHUECKYIO IIPOTPECCUU MPHU Pa3HBIX crIoco0ax 3aJaHusl.
BbINOJIHATE BBIUKCIIEHUS C UCHOJB30BaHUEM (OpMYI N-TO WieHa apu(PpMETUYECKON U TeOMEeTpUUYECKOM
porpeccuif, CyMMbl NepBbIX N ujeHoB. M300pakaTh WieHbl MOCIEIOBATEILHOCTH TOYKaMH Ha
KOOPJIMHATHON IUIOCKOCTU. Pemiate 3ajauu, CBsI3aHHBIE C YUCJIOBBIMH MOCIEAO0BATEIBHOCTSAMHU, B TOM
YHUCIIe 3a7a91 U3 PeATbHOM )XKU3HU (C UCTIOJIb30BAHUEM KAIbKYJISATOPA, TU(PPOBBIX TEXHOJIOTHIN).

TEMATHUYECKOE IIVIAHUPOBAHUE 8 KUIIAC

Kosn4yecTBo 4yacoB DJIeKTPOHHBbIE
Ne | HammenoBanme
(ungposbie)
n/ pa3e/ioB  TeM Bcer KonTpoasusl | IlpakTuueckn
oOpa3oBaTe/ibHbIE
n NporpaMmel 0 ¢ padoThI ¢ padoThl
pecypchl
YPABHEHUS 1 bubnuorexa [JOK
1 HEPABEHCTBA. 20 1 https://m.edso0.ru/6d40b7
Hepasencrsa 04
UUCIIA 1 bubnuorexa [JOK
2 BbIUYNCJIEHHMAL. 17 1 https://m.edso0.ru/6d40b7
KBanpartHplii KOpeHb 04
YPABHEHUA U 6 K
HEPABEHCTBA. butmorexa 1O
3 17 1 https://m.edsoo.ru/6d40b7
KBanpaTtHeie 04
YpaBHEHHUS T
AJITEBPANYECKN
E BBIPAXKEHU . bu6mmoreka [JOK
4 HpoOHo- 17 1 https://m.edsoo.ru/6d40b7
palMoHaIbHBIE 04
BBIPKEHUS
YPABHEHUSA U
HEPABEHCTBA. bu6mmoreka [JOK
5 HpoOHo- 19 1 https://m.edsoo.ru/6d40b7
paloHaIbHbIE 04
ypaBHEHUS
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bubnuoreka [IOK
6 OVYHKINN 15 1 https://m.edso0.ru/6d40b7
04
AJITEBPANMYECKA bubnmoreka [JOK
7 E BBIPAXKEHUSI. 14 https://m.edsoo.ru/6d40b7
Crenenu 04
UUCIIA U bu6mmoreka [IOK
8 BBIYMCIIEHU . 7 1 https://m.edsoo.ru/6d40b7
JlenumMocTh 04
IToBTOpEHME,
oGoGIICHHE bu6mmoteka [IOK
9 ’ 10 1 https://m.eds00.ru/6d40b7
CUCTEMAaTH3aIIHs 04
3HaHUMU -
OBIIEE KOJIMYECTBO
YACOBIIO 136 8 0
I[MPOI'PAMME

MPOBEPSIEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI

8 KJIACC
Kon .
HpoBepsieMoro IIpoBepsiemble NpeMeTHbIe Pe3y.IbTaThbl 0CBOEHHs! OCHOBHOM
pesyabTaTa 0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOI'0 0011ero 00pa3oBaHus
1 Yucna 1 BBIYUCIICHUS
Hcnonb3oBaTh HayallbHbIE MPEACTABICHUS O MHOXXECTBE JIEHCTBUTENIBHBIX
1.1 yycen Ui CpaBHEHMS, OKpYIJIEHMS M BBIYUCICHUH, H300paxarb
JEHCTBUTENbHBIC YKClIa TOYKaMU Ha KOOPAWHATHON MPsIMON
[IpumeHsTh MOHATHE apUPMETHUECKOTO KBAJpPaTHOIO KOPHS, HAaXOAUTh
19 KBaJpaTHbIE KOpPHHM, UCHOJB3Yysl TMpPH HEOOXOJUMOCTH  KaJIbKYJISATOP,
BBITIONHATH TIPe0Opa3oBaHusl BBIPAKEHHUI, COIEpKaIINX KBaJIpaTHBIE KOPHH,
UCIIOJIB3YSI CBOMCTBA KOPHEH
13 Hcnonb3oBarh 3amucu OOJBIIMX M MajibIX YHUCET C MOMOIIBIO JECITUYHBIX
npoOeii u crenenel yucia 10
2 AnreOpandeckue BhIpaKEHUS
21 [IpuMeHATh TOHATHE CTENEHM C LEeJIbIM T0Ka3aTelieM, BBIOJHITh
npeoOpa3oBaHUs BEIPAKEHUI, COAEPIKALTUX CTEMCHH C EIbIM MIOKa3aTelleM
29 BhINONHATE TOXKECTBEHHBIE TIPe0Opa30BaHusl PAMOHANBHBIX BhIPAXKEHUH Ha
OCHOBE MPaBWJI ACWCTBUI HAJ MHOTOWICHAMH U anredpandecKuMu ApoOsMu
2.3 PacknagpiBaTh KBaIpaTHBIN TPEXUICH HA MHOKUTENN
24 [TpumensaTh MpeoOpazoBaHUsl BBIPOKECHUH IS pelIeHUs PasIMIHbIX 32124 U3
MAaTE€MAaTHKH, CMEXHBIX TPEIMETOB, U3 PeaJIbHOM MPAKTUKU
3 YpaBHEHUS 1 HEPABEHCTBA
31 Pemarr nuHeiHbIE, KBaJpaTHBIC YPABHEHHS W PallOHAIbHBIC YPAaBHEHN,
CBOJISIIIMECS] K HUM, CUCTEMBI IByX YPABHEHMI C IBYMsI IEPEMEHHBIMU
3.2 [IpoBoANTH MpOCTEHIINE HMCCIIEIOBAHUSI YPAaBHEHUN M CUCTEM YpaBHEHHIl, B
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TOM YHUCJIE C TPUMEHEHUEM TrpauuecKux MPeACTaBICHUN (YCTaHABIWBATh,
HUMCCT JIM YPAaBHCHUC HJIM CHCTCMaA ypaBHeHI/II;'I peuicHusd, CCJIn HUMCCT, TO
CKOJIBKO, ¥ IIPOYEe)

[TepexoauTh OT CIOBECHON (GOPMYITHPOBKH 3amaud K e€ airedpanvecKkon
MOJCIN C IIOMOIIBIO COCTABJICHUA YpPAaBHCHUSA HJIM CHCTCMbI ypaBHeHHﬁ,

3.3 UHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJaud IOJIY4YE€HHBII
pe3yibTaT
[IpumeHsTH CBOMCTBA YMCIOBBIX HEPABEHCTB /ISl CPABHEHMUSI, OLIEHKH, PEIIaTh
34 JMHEHHBIE HEPAaBEHCTBA C OJHOW IIEPEMEHHOM M HX CHCTEMBI, JaBaTh
rpadMUecKyr0 WILTIOCTPAIIMIO MHOXKECTBA PEUICHWH HEPaBEHCTBA, CHUCTEMBI
HEPABEHCTB
4 DyHKIIUU
[lonumats U KCHOJIB30BaTh (DYHKIIMOHAJIbHBIE MOHSATHUS U SA3BIK (TEPMUHBI,
4.1 CUMBOJINYECKHE 0003HAYEHUS), ONIPEEIATh 3HaUeHNE (PYHKIMH 10 3HAYEHUIO
apryMeHTa, ONpeAessTh CBOMCTBA (PYHKIIUU 1O €€ rpaduKky
Crpouts rpaduku 3MeMeHTapHbIX PYHKIUN BUA:
4.2 y=k/x

, Y =X%, y = X3, y = x|, onuchIBaTh CBOWCTBA YMCIOBON (DYHKIMHU 10 €€ rpapuKy

INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COJEPKAHUS
1 Uucna ¥ BBIYMCICHUS
11 KBanparueiii kopeHb u3 umcna. [lonstue o0 uwpparmoHanmbHOM uucie. Jlecaruunbie
MPUOIHKEHNS HPPAMOHAIIBHBIX YHCE
19 CpoiicTBa apuMeTUYECKUX KBaJAPATHBIX KOPHEN U UX MPUMEHEHHE K TIPeoOpa30BaHUIO
YHCJIOBBIX BBIPaXEHHUM U BbIUKCICHUSIM. [IeficTBUTENbHBIE YUCIIa
1.3 Crenens C 1eJbIM MoKa3areneM u e€ cBoiicTBa. CTaHgapTHas 3alliCh YKCIa
2 AnreOpanveckre BhIpaKEHUS
2.1 KBanpatublii TpéxusieH, pa3aoKeHHe KBAJPaTHOTO TPEXWIEHA HA MHOXKHUTEIN
2.2 Anrebpanyeckas 1poOb. OCHOBHOE CBOICTBO anredpandeckoi qpoou
2.3 CrnosxeHue, BBIYUTaHUE, YMHOXKCHHE, ACTICHUE alNreOpandecKux Ipooeit
2.4 PanrioHanbHbBIC BRIpOKESHUS U X TIPE0Opa30BaHue
3 YpaBHEHHs 1 HEpaBEHCTBA
3.1 KBanpatnoe ypaBHeHue, popmyna KopHel KkBagpaTHoro ypaBHeHus. Teopema Buera
3.2 Pemienune ypaBHeHU, CBOASIINXCS K TUHEHHBIM U KBaJPaTHBIM
3.3 [IpocTeiimme qpoOHO-pallMOHATIBHBIE YPAaBHEHHS
I'padmyeckas naTepnpeTanys ypaBHEHUH ¢ IBYMs MEPEMEHHBIMUA M CUCTEM JIMHEHHBIX
3.4 ypaBHEHUH ¢ JByMS NepeMeHHbIMHU. llpumepsl pelieHus cucTeM HeTUHEHHBIX
ypaBHEHUH C ABYMS IEpEMEHHBIMU
3.5 PerieHne TEKCTOBBIX 33Ja4 aJire0pandeckuM crocoOom
3.6 UYucnoBble HEPaBEHCTBA U MX CBOMCTBA
3.7 HepaBeHCTBO ¢ 0/1HOM TEpEMEHHON
3.8 PaBHOCHJIBHOCTD HEPABEHCTB
3.9 JIuHelHbIE HEPABEHCTBA C OJTHOM EPEMEHHOU




3.10 CucreMbl TMHENHBIX HEPABEHCTB C OJJHON IEPEMEHHOU
4 DOyHKIIUU

41 [Monsitne ¢ynakuuu. OONacTh OMpeNeNieHuss W MHOXKECTBO 3HAYCHHHA (DYHKIUU.
CniocoOb1 3a1anust pyHKIMMA

4.2 I'padux Gynkun. Yrenue cBoicTB GyHKINU N0 €€ rpaduKy

4.3 [Tpumeps! rpadukoB GYHKIHNA, OTPAKAIONINX PEATBLHBIC MTPOIECCHI

44 OyHKINH, OMUCHIBAIOIINE MPSMYIO U 00PaTHYIO MPOMOPIHOHAIBHBIC 3aBUCHIMOCTH, UX
rpaduKu

4.5 @yHKkuMu y =x2,y = X8

4.6 Oyakn Yy =YX, Y = |x|

4.7 ['paduaeckoe perieHrne ypaBHEHHN M CUCTEM YpPaBHEHUM

MPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEEOBAHUS K
PE3YJIBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
IMPOTPAMMBI OCHOBHOI'O OBIIIETO OBPA3OBAHUSI

Kon IIpoBepsiemble TPeOOBAHMS K MPEAMETHBIM pe3yJIbTATaM OCBOCHUS
MPOBEPAEMOro OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOI'O 001IIero 00pa3oBaHus
TpedoOBaHUs Ha ocHOBe PI'OC

YMeHue onepupoBaTh MOHATUSMU: MHOXKECTBO, MOJIMHOKECTBO, ONEPALUU HaJ
MHO>KECTBAMHU; YMEHHE ONEePUPOBATh MOHITUSIMU: Tpad, CBA3HBIN rpad, Aepeso,
LUKJI, IPUMEHATh UX MPHU PEIICHUH 3ajad; YMEHUE HCIOIb30BaTh Irpaduyeckoe
Mpe/ICTaBJIeHHE MHOXKECTB JUIsl OTIMCAHUS PEAIbHBIX MPOIIECCOB U SIBICHUM, MTPU
pElIeHNH 3a]a4 U3 IPYTUX y4eOHbIX IPEIMETOB

YMeHue omnepupoBaTh IMOHATHSMH: OIpeAeieHHe, aKCHOMa, Teopema,
JI0Ka3aTeNbCTBO; YMEHHME PAclO3HaBaTh UCTUHHBIE M JIOXKHBIE BbICKA3bIBaHMUS,
IPUBOJIUTH MPUMEPHl U KOHTPIPUMEPHI, CTPOUTH BBICKA3BIBAHUS U OTPULIAHUSA
BBICKa3bIBaHUI1

YMeHune onepupoBaTh MOHIATHSAMU: HATYypaJIbHOE YHCIIO, MPOCTOE U COCTABHOE
YUCJIO0, NETMMOCTh HATYpPaJIbHBIX YHUCEN, NMPHU3HAKH JCITUMOCTH, I€J0€ YHCIIO,
MOJy/Tb 4YHCia, OOBIKHOBEHHAS JPOOb M JECATUYHAS IPOOb, CTAaHIAPTHBIA BU
Yuclia, palMoOHAIBHOE YHCIIO, HpPpalMOHAIBHOE YHCIIO, apuPMETHYCCKUN
KBaJIpaTHBIN KOpPEHb; YMEHUE BBIMOIHATH ACHCTBUSA C YHCIAMHU, CPAaBHUBATh U
yIOPSAOYMBATh 4YHCIA, NPEJICTaBISATh YWCIAa HAa KOOPAWHATHOM MPSMOiA,
OKPYTJISITh YHCIIa; YMEHHUE JIeNaTh NPUKUIKY U OIEHKY pe3yabTaTa BbIUHUCICHHMA

YMeHue omnepupoBaTh IOHATUSAMH: CTENEHb C LEJIbIM  IIOKa3aTeleM,
apu(pMeTHYeCKUl KBaJpaTHBIH KOpEHb, MHOIOWIECH, anreOpandeckas ApoOb,
TOXJECTBO; 3HAKOMCTBO C KOPHEM HaTypaJIbHOM CTerneHu OOoJIblIe eIMHUIIbI;
YMEHHUE BBINOJIHATH PAcyEThl M0 (opMysaM, Mpeodpa3oBaHUs LEIbIX, JPOOHO-
paLMOHATIBHBIX BEIPKEHUHN U BRIPAXKEHUH ¢ KOPHAMH, pa3jio’KeHUE MHOTOUJIEHA
Ha MHOXXUTEJIH, B TOM YHCJIE C UCTOJIb30BaHUEM (POPMYIT Pa3sHOCTH KBAIPaToB U
KBaJ[paTa CyMMbI U Pa3HOCTH

YMeHue onepupoBarh MOHATUSIMU: YKMCIOBOE PABEHCTBO, YPaBHEHUE C OJIHOMU
IIEPEMEHHOM, YHMCIOBOE HEPABEHCTBO, HEPABEHCTBO C IEPEMEHHOW; yYMEHHE
pemiatb JIMHEWHBIE W  KBaJpaTHbIE YpaBHEHUs, JPOOHO-pallMOHaTIbHBIC
YpPaBHEHUS C OJHOM IEPEMEHHOM, CHUCTEMBI JBYX JIMHEMHBIX YpPaBHEHUHU,
JVHEHHbIE HEPABEHCTBA U WX CHUCTEMBI, KBaJIpaTHbIE U JPOOHO-paIlOHAIbHbBIE
HEPABEHCTBA C OJHOM NEPEMEHHOM, B TOM YHCJIE NIPU PELICHUH 3a/1a4 U3 IPYTrux
NPEIMETOB M MPAKTUYECKUX 33Ja4; YMEHUE HCIOJIb30BATh KOOPJIMHATHYHO




NPSIMYIO ¥ KOOPJMHATHYIO TUIOCKOCTB ISl M300paXeHHs pelieHU ypaBHEHUH,
HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh NOHATHAME: QYHKIHS, rpaduK GYyHKINUU, HYIU QYHKINH,
MPOMEXKYTKA 3HAKOIOCTOSIHCTBA, TPOMEXYTKH BO3pacTaHus, yObIBaHUS,
HauOouplllee ¥ HaMMEHbIIee 3HaueHHs (YHKIHWW; YMEHHE OIEepUPOBATH
HNOHATUSMH: TIPSIMasi TIPOTIOPIUOHAIBHOCTD, TMHEHHAS (PYHKIHS, KBaJpaTHIHAs
¢GbyHkuus, oOpaTHas MPOMOPIUOHAIBHOCTh, Napaboiia, rumepboia; yMeHHue
cTpouTh rpaduku QYHKIMI, UCIIOIB30BaTh TPAPUKH IS OTPEIACIICHUS CBOHCTB
IPOIIECCOB M 3aBHCUMOCTEH, Ui pelmeHds 3afad M3 JAPYruX Y4eOHBIX
NPEIMETOB M PeaJbHON >KU3HU; YMEHHE BBIpaXaTh (HOPMYJIaMU 3aBUCUMOCTH
MEXy BEIUYHMHAMUA

YMeHue onepupoBaTh MOHATUSAMU: IMOCIEA0BATEIBHOCTb, apupMeTHUecKas U
reoMeTpuyuecKas MIPOrPECCUu; yYMEHHE HCIOJIb30BaTh CBOICTBa
MOCJIE0BAaTENbHOCTEN, (POPMYIIBI CyMMBI U OOILIETO YeHa NMpU pelIeHnH 3a/1ad,
B TOM UHCJIE 33/1a4 U3 IPYTUX YYEOHBIX IPEIMETOB U pealbHON KU3HU

YMeHnue pemaTh 3a7aud pa3HbIX TUIOB (B TOM 4YMCJIE HA IPOLEHTHI, JOJIH U
4yacTH, JABM)KEHHE, paboTy, IEHY TOBApOB U CTOMMOCTb IOKYIMOK M YCIYT,
HaJIOTH, 33Jja4ui U3 00JIaCTH YIpaBJIEHUS JTUYHBIMU U CEMEHHBIMU (PMHAHCAMH);
YMEHHUE COCTABIIATh BBIPAXKEHUS, YPaBHEHHs, HEPABEHCTBA M CHCTEMBI IIO
YCIOBUIO  3aJa4d, HCCIEN0BaTh IOJIYYEHHOE pEHIEHHE W OLCHUBATh
MPaBAOIO00HOCTh MOTYYEHHBIX PE3YJIbTAaTOB

YMeHue omnepupoBaTh MOHATHSMH: (GUTYypa, TOYKa, OTPE30K, MpsiMasi, Jyd,
JOMaHasi, YrojJ, MHOTOYTOJIbHUK, TpPEYroJIbHUK, pPaBHOOCAPEHHBIH U
PaBHOCTOPOHHUI TPEYrOJIBHUKH, TPSIMOYTOJIBHBIA TPEYrOJIbHUK, MEIuaHa,
OMCCeKTpUcCa W BBICOTA TPEYrOJbHHKA, YETHIPEXYTOJBHUK, MapajlieIoTPaMM,
pOMO, TPSMOYTOJILHUK, KBAJpaT, TPAIEIHs, OKPY>KHOCTb, KPYr, KacaTellbHas;
3HaKOMCTBO C MPOCTPAHCTBEHHBIMH (DUTYpaMH; YMEHHE pemiaTh 3a/1a4u, B TOM
YHciie W3 TIOBCEAHEBHOM KHM3HH, Ha HAXOXJICHUE T€OMETPUYECKUX BEIHYHH C
MIPUMEHEHHEM M3Yy4EHHBIX CBOMCTB GUTYp U (HaKTOB

10

YMeHnue  omnepupoBaTh  MOHATUSAMHU:  PaBEHCTBO  (UTYp,  PaBEHCTBO
TPEYroJbHUKOB; NapalieIbHOCTh U NEPIEHIUKYISIPHOCTD MPSIMBIX, YTOJI MEXIY
IpSIMBIMU, MIEPIEHAUKYISP, HAKJIOHHAsA, MPOeKIus, nogodue uryp, nogo0Hbie
TPEYrOJbHUKH, CHUMMETpPUS OTHOCHTENBHO TOYKHM M MPSAMOM; yMeHHE
pacrno3HaBaTh PaBEHCTBO, CUMMETPUIO U Tojobue (uryp, mapamieabHOCTh U
NEPIICHINKYISIPHOCTD MPSIMBIX B OKPYXKAIOIIEM MHUpe

11

YMeHue onepupoBaTh MOHITHSIMU: JJIMHA, PACCTOSHUE, Yro (BeJIMYUHA yria,
CHUHYC U KOCHHYC yIJIa TPEYroJbHUKA), TUIOIIA/b; YMEHUE OIICHUBATh pa3Mephbl
IpPEeIMETOB U 0OBEKTOB B OKPYXKAIOLIEM MUPE; YMEHHE MPUMEHSITh (POPMYIIbI
nepuMeTpa M IUIOMAA MHOTOYrOJIbHUKOB, JJIMHBI OKPYXHOCTH W IUIOIIAJIU
Kpyra, oObeMa MPSAMOYTOJBHOIO Tapajiielenurnena; YyMEeHHEe MPUMEHSThH
IIPU3HAKU PABEHCTBA TPEYTOJBHUKOB, TEOPEMY O CyMME YIJIOB TPEYrOJIbHUKA,
teopemy Ilucaropa, TpUroHOMETpUYECKHE COOTHOLICHUS MJIsi BBIUYUCICHUS
JUIMH, PACCTOSIHUM, IUIOLIAAEH

12

YMmenue I/I306pa)KaTB IIJIOCKHUEC (1)I/Il"yp]':>I n ux KOM6I/IH8.I_[I/II/I, MMPOCTPAHCTBCHHBIC
(I)I/Il"prI OT PyKH, C IIOMOHIBIO tlepTé)KHI:IX HHCTPYMCHTOB U 3JICKTPOHHBIX
CpCACTB 110 TCKCTOBOMY HUJIM CUMBOJIBHOMY OIIMCAHUIO

13

YMeHue onepupoBaTh IOHATUSAMH: TPSAMOYIOJbHAs CHCTEMa KOOpJUHAT;
KOOpJIMHATBl TOYKH, BEKTOp, CyMMa BEKTOPOB, NPOM3BEJCHHE BEKTOpa Ha
YHCIIO0, CKAJSIPHOE IPOU3BEJIEHUE BEKTOPOB; YMEHHUE HCIOJB30BaTh BEKTOPHI U
KOOpAMHATHI JJIsl MPEJICTaBICHHUs JaHHBIX M PELICHUs 3a7ad, B TOM YHCIE M3
JPYruX y4eOHBIX MPEIMETOB U PEeAbHOM KU3HU

14

YMmenue ONICPpUPOBATH TOHATUSAMMU: CTOJIOMKOBEIE U KPYTrOBLIC JOUarpaMmbl,




TaONMUIBI, cpefHee apuMeTH4ecKoe, MeAuaHa, HauOoJbIllee W HaUMEHBIICE
3HAYCHHUs, pa3Max YUCIOBOTO HAO0Opa; yMEHUE U3BJICKATh, HHTEPIPETUPOBATH U
peoOpa3oBbiBaTh WMH(GOPMALMIO, TPEACTABICHHYI0O B TabmuIax W Ha
JMarpaMMax, OTPaXkarolllyl0 CBOMCTBA M XapaKTEPUCTUKH PEabHBIX MPOILIECCOB
U SBJICHWW; YMEHHE PACIIO3HABATh W3MCHYMBBHIC BEJIMUYHMHBI B OKPYKAIOIICM
MUpE

15

YMeHue  onepupoBaThb  MOHATUSAMHU:  CIydalHbI  ombIT  (cCiyyailHBIN
9KCIIEPUMEHT), 3JIEMEHTApHOE COOBITHE (DJIEMEHTApHBI MCXO0J) CIydallHOTro
OmbITa, Clly4yailHO€ COObITHE, BEPOSATHOCTb COOBITUS; YMEHUE HaXOIUTh
BEPOSITHOCTH ~ CIy4alHbIX COOBITUH B OIBITaX C PaBHOBO3MOXHBIMU
DJIEMEHTAPHBIMU ~ COOBITHAMH;  YMEHHE  pelIaTh  33Ja4d  METOIO0M
OPraHU30BaHHOTO Nepedopa U ¢ UCTIOIB30BAHUEM IIPABUIIA YMHOKECHHUS; yMEHUE
OIICHUBAaTh BEPOSTHOCTH pEalbHbIX COOBITUH W SBJICHUH, NOHUMATh pOJIb
MPaKTUYECKU JTIOCTOBEPHBIX U MAJOBEPOSATHBIX COOBITUN B OKpYXAIOIIEM MUDE
U B HU3HU; 3HAKOMCTBO C TOHSTHUEM HE3aBHCHMBIX COOBITUI; 3HAKOMCTBO C
3aKOHOM OOJIBIIINMX YHCEN U €r0 POJIbI0 B MACCOBBIX SIBJICHMSIX

16

YMmenue BbIOMpaTh MOAXOAAIIMN HW3YYEHHBIM METOJ AJIsl pELIeHus 3aaud,
MIPUBOJUTH IPUMEPHI MaTEMATHYECKUX 3aKOHOMEPHOCTEH B MPUPOJIE U KU3HH,
pacro3HaBaTh TNPOSBICHHE 3aKOHOB MAaTEMaTUKH B MCKYCCTBE, OIMCHIBATH
OT/ACNbHBIE BBIJAIOIINECS PE3yJAbTaThl, IOJIYYEHHbIE B XOJE pa3BUTHUSA
MAaTE€MAaTHKU KaK HayKH, IPUBOJUTH IPUMEPBI MAaTEMAaTUYECKUX OTKPBITUN U UX
ABTOPOB B OTEYECTBEHHON U BCEMHPHON UCTOPUU

IHEPEYEHD 9JIEMEHTOB COJAEPXKXAHMUS, IIPOBEPAEMBIX HA OI'D ITO

MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COJEPKAHUS
1 Ypcna U BEIYMCICHUS
1.1 HatypaiibHble ¥ 1esbie uncia. [Ipu3Haku IeTMMOCTH TISJIBIX YHCEeT
1.2 OOBIKHOBEHHBIE M ICCATHYHBIC APOOH, MMPOIIEHTHI, OECKOHEYHBIC ITEPHUOUICCKHIE IPOOH
1.3 PanmonasibHbIe yncina. ApudMeTHdecKre onepamyy ¢ PalHOHAIBHBIMH YUCIIAMU
1.4 JleiicTBUTENBHBIC YUCia. ApU(METHICCKHIE ONIEPALMH C JCHCTBUTEILHBIMU YHCIAMHU
15 HpI/I6JH/I>KéHvHHe BBIYMCJICHHSI, TpPaBWJIa OKPYIJICHUS, NMPUKHIKA W OLECHKAa pe3ysbTara
BBIYHCIICHUI
2 AnreOpandeckre BbIpaKEHUS
2.1 BbykBenHbIe BbIpaXeHUs (BBIPAKEHHS C IEPEMEHHBIMU )
29 Crenenp c menbiM TokaszatenieM. CTeneHb C pallMOHAIbHBIM TIOKa3aTeiaeMm. CBoiCTBa
CTEIEHU
2.3 MHoTro4JIeHBI
2.4 AnreOpandeckast JpoOb
o5 Apudmernueckuit KE)peHB HaTypanpHOW creneHu. JlelicTBus ¢ apudmMeTnyecKuMu
KOPHSIMH HATYpaJIbHOU CTENEHH
3 YpaBHEHHs 1 HEpaBEHCTBA
3.1 Ienple u 1poOHO-paroHanbHble ypaBHEeHHUS. CHCTEMBI U COBOKYITHOCTH YPaBHEHHI
3.2 [enple u 1poOHO-paIMoHanbHbIe HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH HEPABEHCTB
3.3 Pemrenne TekCcTOBBIX 3aa4
4 YucnoBble MOCICAOBATEILHOCTH
4.1 [TocnemoBaTenbHOCTH, CIIOCOOBI 3a4aHus MOCIIeI0BATEIbHOCTEH
4.2 Apudmernueckas U reoMeTpruecKkas nmporpeccuu. Dopmyna CI0KHBIX MPOIIEHTOB




S) DyHKIMU

Oynkius, crnocoObl 3amanus ¢ynkuuu. [paduk Gynkmun. OOmacTe onpeneneHus: H
MHOXECTBO 3HaueHWi ¢yHKiuuu. Hymmu ¢ynkuun. IIpoMexyTku 3HAKOTOCTOSIHCTBA.

>1 [IpoMexxyTKM MOHOTOHHOCTH  (YHKIMH. MaKCUMyMbl W MHHUMYMBI  (DYHKITUH.
Haubouipiee 1 HauMeHblee 3HaUYeHHE (DYHKIUU HA TPOMEKYTKE

6 Koopaunats! Ha IpsAMOM U INIOCKOCTH

6.1 KoopaunaTthHas npsimast

6.2 JlexapToBbI KOOPAMHATHI HA IJIOCKOCTH
7 I'eomerpus

7.1 I'eomerpuueckue GUTypbl 1 UX CBOICTBA

7.2 Tpeyronbauk

7.3 MHOTOYroJbHUKH

7.4 OKpYyXHOCTb U KpyT

7.5 W3mepenue reoMeTpuyeckiX BEIUUMH

7.6 BekTopel Ha IIOCKOCTH
8 BeposSTHOCTB M cTaTHCTHKA

8.1 OmnwmcatenpHasi CTATUCTHKA

8.2 BepositHoCTh

8.3 KombunaTopuka

8.4 MHoxecTBa

8.5 I'padmr

YYEBHO-METOAUYECKOE OBECIIEYEHHE OBPA30BATEJIBHOT'O ITPOLECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI /11 YYEHUKA

e AnreOpa: 7 kiacc: 6a30BbIii ypoBeHb: yueOHuk/ FO.H. Makaperues, H.I'.Munmiok, K.J. Hemkos,
C.b.CyBopoBa, M.: IIpocsemienune, 2023.

e AnreOpa: 8 kiacc: 6a30BblIid ypoBeHb: yueOnuk/ F0.H. Makapsrues, H.I'. Munmtok, K.W. Hemkos,
C.b.CyBopoBa, M.: IIpocsemienune, 2023.

e Anrebpa: 9 kmacc: 6a3oBbii ypoBeHb: yueOnuk/ KO.H. Makaperues, H.I'. Munmtok, K.W. Hemkos,
C.b.CyBopoBa, M.: IIpocsemienue, 2023.

METOAUYECKHUE MATEPHAJIbI IJIA YYUTEJIA
e Maremaruka.Anredpa: 7-9-e kiacchl: 6a30BbIi YPOBEHb:METOMUECKOE TOCOOUEK MPEAMETHOM JTMHUN
yuebHukoB mno anredbpe FO.H.Makaperuera, H.I'. Munmtok, K.1.HemkoBa u ap./-2-e u3z.,crep.-MockBa:
[Ipoceenienue,2023.-54c.
e Jlunaktuyeckue Marepuaisl mo anredpe. 7 knace. K yuebnuky FO.H.MakapsrueBa u ap. - 3saBuy JL.U.,
Hpsxonosa H.B., 2013r.
o Jlunaktuyeckue Marepuaisl no anredpe. 8 kinace. K yuebnuky KO.H.MakaprrueBa u ap. - 3saBuy JL.U.,
HesxonoBa H.B., 2013r.
o JlupakTuyeckue mMarepuaisl no anredpe. 9 kiace. K yuebnuky F0.H.MakapsiueBa u ap. - 3saBuyu JL.U.,
HesxonoBa H.B., 2013r.

IIU®POBBIE OBPA30OBATEJ/IbHBIE PECYPCbI U PECYPCbI CETU UHTEPHET
bubnunorexa IIOK https://m.edsoo.ru
Poccuiickas anexkrponnas mkona. https://resh.edu.ru/
«Yun.py» — https://uchi.ru/ ; https://uchi.ru/teachers/Ik/main
«SKmnacey . https://www.yaklass.ru/
doxchopn https://foxford.ru/about
«Cupnyc. Onnaitny . https://edu.sirius.online



https://m.edsoo.ru/
https://resh.edu.ru/
https://uchi.ru/
https://uchi.ru/teachers/lk/main
https://www.yaklass.ru/
https://foxford.ru/about
https://edu.sirius.online/

e DJieKTpOHHAas OMOIMOTeKa yICOHMKOB M METOIMUECKUX MaTtepuaios http://window.edu.ru/
e Marepuaibl o MaTreMaTuke B EMuHOM KoJuieKny @ poBbIX 00pa30BaTEIbHBIX PECYPCOB
http://www.math.ru

e [aszera «Matemarukay M3narenbckoro noma «IlepBoe ceHTsiOps» http://www.bymath.net



http://window.edu.ru/
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http://www.bymath.net/
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