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HOACHUTEJBHASA 3AIINCKA

Anrebpa sIBIsSieTCS OJTHUM U3 OMOPHBIX KYpCOB OCHOBHOTO OOIIEro o0pa3oBaH
o0OecrieunBaeT W3y4yeHUE JPYTHX JUCIHUIUIMH, KaK €CTeCTBEHHO-HAYYHOTO,
TYMaHUTapHOTO IHMKJIOB, €€ OCBOGHHE HEOOXOAMMO MJisi MPOAOJLKEHHUs 00pa3oBak
MOBCETHEBHON JkM3HHM. Pasputne y O0OydYarOIIMXCS HAYYHBIX MPEICTaBICHHU O
MPOUCXOXKACHUA U CYHIHOCTH anredpandyeckux aOCTpakuuii, crocobe Sﬁg‘gmeHHH

MaTeMaTHYeCKOM HAyKOH SBJICHUH M IPOICCCOB B IMpUpoaEe U QOIIe , poim
MaTeMaTUYECKOTO MOJICIMPOBAHUSA B HAYYHOM TMO3HAHUU U B MPAKT CIOCOOCTBYET
(hOPMHUPOBAHMIO HAYYHOI'O MHPOBO33PCHHS M KA4eCTB MBIILICHHUS, OXOJUMBIX IS
ajanTalid B COBpPEMEHHOM HH(poBOM oOmiecTBe. M3ydenue anre €CIIeYrBacT
pa3BuUTHE YMEHHS HaAOII0IaTh, CpPaBHUBATh, HAXOAUTh 3aKO cTH, Tpedyer

KPUTUYHOCTH MBIIICHUS, CIIOCOOHOCTH apryMEHTHUPOBAaHHO 00OCHOBE CBOM JICHCTBUS U
BBIBOJIBI, (hopMyIHpoBaTh yrBepxacHus. OCBoeHHE Kypca anredp ‘@ CIICYMBAET PA3BUTHE
JIOTUYECKOTO MBIIUICHUSI O0YYarOIIMXCs: OHU HCIHOJB3YIOT € ABHbIC U HWHIYyKTHBHbBIC
paccyxJIeHus, 0000IICHUE M KOHKPETH3allHi0, a0CTparupoB anajoruto. OOydeHUe
anrebpe  mpeamnonaraeT  3HAYUTENbHBIM  00BEM TEIbHOW  JESITENHbHOCTU
o0yJaromuxcsi, MO3TOMY CaMOCTOSITEIIbHOE PEIIeH alad SBISICTCS  pealn3aruen
JeSITeIbHOCTHOTO IPUHIIUIIA O0yUEHUSI. -

B crpykrype mnporpamMmbl  y4eOHOTO Kypca"kAnre pa» JJii OCHOBHOTO OOIIEro
0o0pa3oBaHMs OCHOBHOE MECTO 3aHHUMAIOT COAEpKaTeIbHO-MeToAnYecKue uHun: «Yucna u
BBIYHCIICHUSY, «ANTeOPaANdeCKUe BBIPAKCHUS, SHUS ¥ HEPaBEHCTBA», «DYHKIUNY.
Kaxxnas u3 3TuX copepkareIbHO-METOINYECK il pa3BUBaeTCs Ha MPOTSHKEHUU TPEX
JIET U3Y4YE€HUs Kypca, B3aUMOJICMCTBYS C AP @ 0 JIMHUSIMU. B x0/1€ n3ydeHust yueOGHOro

Kypca OOyYaromMMCsi MPHUXOIUTCS JIOT paccykaarh, HUCIOJb30BATh TEOPETUKO-
MHOKECTBEHHBIM S3BIK. B CBs3UM ¢ nmporpaMmy ydeOHOro Kypca «Airedpay»
BKJIFOYCHBI HEKOTOPBIC OCHOBBI JIOT €/ICTAaBJICHHBIC BO BCEX OCHOBHBIX pa3Jienax
MaTEeMaTHYECKOT0 00pa30BaHUs W eIl TBYIOIIME OBJIAZCHUIO OOYYArOIIMMUCS OCHOB
YHHUBEPCATHHOT'O MaTeMaTu4eckoro si3bika. ComepKaTenbHON U CTPYKTYPHOM 0COOEHHOCTHIO
y4eOHOT0 Kypca «Anredpay sSBISIETCS €r0 HHTETPUPOBAHHBIN XapakTep.

CopepxaHue JMHUU « U BBIYHCIEHUS» CIYKUT OCHOBOM MMl JalbHEUIIEro
W3YYCHHUS] MATEMATHKH, CIIQEOOCTBYET PA3BUTHIO Y O0YJAFOIIMXCS JIOTHYECKOTO MBIIIIICHHUS,
(hOopMUPOBAHUIO YMeHI/I h30BaThCsl  aITOPUTMAMHU, a Takke MNPUOOPETEHUIO
MPAKTUICCKUX HABBIKOBY HE@OXOIMMBIX JUISI TTOBCETHEBHOW XW3HU. Pa3BuUTHE MOHATHS O
BHEPrO 00IIero oOpa3oBaHHs CBS3aHO C PAMOHAIBHBIMH U
WPPAIMOHALHBIMA YUCIIaMi, (POPMUPOBAHUEM TPEICTABICHUNA O JICWCTBUTEIHBHOM YHCIIE.
3aBeplIeHre OCBOCHM S YUCIOBOM IMHUU OTHECEHO K CpelHEMY 00111eMy 00pa30BaHUIO.

Co,uepmaHH anreOpandyeckux JUHUN — «AnreOpandeckue BbIPAKEHUS» H
«YpaBHEHUS U paBEHCTBa»  CIOCOOCTBYET (OPMHUPOBAHUIO Yy  OOydarOIIUXCS
MaTeMaTHYECKOrg, armapara, He0OOXOIUMOTO ISl PEIICHUs 33]a4 MaTEeMaTHKH, CMEXHBIX
MIpeIMETOB (Kﬁpaxmxo-opHeHTHpOBaHHHX 3amad. Ha ypoBHE OCHOBHOTO 0OIIEro
oOpa3oBadks “WHeOHBIN MaTepuall TPYNIHUPYETCS BOKPYT PAIMOHAIBHBIX BBIPAKEHUH.

Anrebp MOHCTPUPYET 3HAYEHHE MATEMATHUKU KaK A3bIKA U1 MOCTPOCHHS
MaTeM CKMX MOJIENICH, OMUCAaHMs TMPOLECCOB U SBJICHUN pealibHOTO Mupa. B 3amaun
0 anrebpe BXOMAT TakKe JajbHEiIIee pa3BUTHE alTOPUTMHUYECKOTO MBIIICHUS,
HE MMOTO, B YaCTHOCTH, NI OCBOCHHUS Kypca MH(OPMATHKH, U OBJIAJICHUE HABBIKAMU

@KTHBHLIX paccyxaenuil. [IpeobpazoBaHne CUMBOJIBHBIX (DOPM CIIOCOOCTBYET Pa3BUTHIO
pakKeHUs, CIOCOOHOCTEN K MaTeMaTHYECKOMY TBOPYECTBY.
Copepxanrie  (QyHKIHOHATHHO-TpAQUUECKOW JUHUU HAIENEHO Ha IOJIy4YCHHE

rbéyqa}omlxmncs[ 3HaHUH O (QYHKIUAX Kak BaKHEWIIeH MaTeMaTH4ecKol MOJAenu Ul



OMMCAHUS U UCCIEIOBAHUS Pa3HOOOPA3HBIX MPOIIECCOB U SBICHHUI B MPHUPOJIE U OOIIECTBE
N3ydyenne matepuana crnocoOCTBYET DPa3BUTHIO y OOYYAIOIIMXCS YMEHHS HCIOJIb30BAEh
pa3IUYHbBIC BBIPA3UTEILHBIC CPEJCTBA SI3bIKA MAaTEMATHKH — CJIIOBECHBIC, CI/IMBOJII/I‘IGC
rpaduyeckue, BHOCUT BKJIaJ B (OPMUPOBAHME MPEICTABICHUNA O PO MaTe
Pa3BUTUU ITUBWUIM3AIUH U KYJIBTYPHI.

CormacHo ydyeOHOMY TuTaHy B 7—9 Kiaccax HW3ydaeTcs y4eOHBIH Kypc «All ay,
KOTOPBINA BKJIIOYAET CJIEAYIOIINE OCHOBHBIE pa3feiibl cojaepxanus: «Hucaa u BRIMUCICHUS,
«AnreOpanueckre BbIpaXeHUs», «YpaBHEHUS U HEPaBEHCTBAY, «DyHKIIUN. {*

Ha uzydenue yueOHOro kypca «Anredpa» orsoautcs 306 4acos: B 7@acce — 102 yaca
(3 gaca B Hegenm0), B 8 kiacce — 102 yvaca (3 yaca B Heneno), B 9 kiracce — 02 vaca (3 gaca B
HEJIEIIO).

COJAEP/KAHUE OBYYEHUA

R
7 KJIACC Q

Ymncsa v BbIYUCIEHUSA

Jlpobu OOBIKHOBEHHBIE M JECATHUYHBIC, MEPEXO]T dbopMmel 3amucu apobeit Kk
npyroii. IloHsiTHE panuMoOHAIBHOrO  YHCIA, 3ane CpaBHEHHUE, YIOPAIOYHBAHUE
PalMOHAIBHBIX YHCel. ApU(pMETHUECKUE JCHCTBHS € pallHOHAILHBIMA YHCIaMu. Perienne
3a/1a4 U3 peabHON MPAaKTHKK HA 9acTH, Ha IPOOH.

CreneHb ¢ HATYpallbHBIM TOKa3aTelleM: OTPEICHeHIE, TPeoOpa3oBaHNe BhIPAKECHHUN HA

OCHOBE OIPE/IeNICHHSI, 3aITUCh OONMBIINX YnCellg I ] ThI, 3aITUCH TIPOIIEHTOB B BHUJIC JIPOOH
U apobu B BUJAE MPOLEHTOB. Tpu OCHOB M Ha MPOLEHTHI, pEeUIeHUE 3aaay U3
peaNbHOM MPAKTUKHU.

[IpuMeHeHue npu3HaKoB ACIUMOCTH, €HUE HAa MHOXXHUTEJIU HaTypaJIbHbBIX YNCET.

PeanbHble 3aBUCHMOCTH, B TOM 4liCcie HpsiMasi U 0OpaTHasi IPONOPLIMOHATBHOCTH.

AJirebpanvecKue BHIPAKeHUsL

[lepemenHnble, uncI0BOE 3HauCHNE BBIpaXEHUS ¢ IepeMeHHO. [lonmycTrmble 3HauUeHus
nepeMeHHbIX. [IpencraBineHue §3aBUCUMOCTH MEXAY BEJIWYMHAMU B BUAE (HOPMYIIBL
Boruncnenuss no ¢opmynam, IIpeoOpazoBaHne OyKBEHHBIX BBIPAXEHHH, TOXIECTBEHHO
paBHBIE BBIPAXKCHMSI, IPABUIAPEOOPA30BaHNs CyMM U IIPOU3BEICHMI, IIPAaBUIIa PACKPBITHS
CKOOOK U IIpUBEJIEHUS TOJ0 {\CITaraeMbIX.

CaolicTBa CcTeNeH BHBIM [10Ka3aTeJIEM.

OnHowIEHBI ouneHbl. CreneHb MHorowieHa. ClioKeHHE, BBIYMTAHUE,
YMHOXEHHE MHOrOwICHOB. DOpMysbl COKPAIlEHHOTO YMHOXXEHHs: KBaJpaT CyMMbl U
KkBajgpar pasHocTU.  DopMysia pa3HOCTH KBaapaToB. Pa3jnokeHHE MHOTOYJIEHOB Ha

MHOKUTEIH.
YpaBHeHu paBeHCTBA
VYpaBHeH KOpEeHb  ypaBHEHMs, IpaBWjia  IpeoOpa3oBaHUS  ypaBHEHMS,

PaBHOCHUIBHEC ABHEHUU.

JIunen YPaBHEHUE C OJHOW MEPEMEHHOMW, YMCIIO KOPHEM JMHEWHOIO ypaBHEHWS,
peuieHne IMHEHHBIX ypaBHeHUH. CocTaBlieHHE ypaBHEHMH IO YCIOBHIO 3a1ayu. PemeHue
3a/1a4 C [IOMOIIBIO YPABHEHUN.

HO€ YpaBHEHHE C JBYMsI IepeMEHHBIMU U ero rpaduk. Cucrema ABYX JTMHEWHBIX
ABHCHUI C JIBYMsI IIepeMEHHBIMH. PellieHne cucteM ypaBHEHHUI COCOOOM IMOJICTAHOBKH.
€pBbI PEIICHHS TEKCTOBBIX 33/a4 C TOMOIIBIO CUCTEM YPaBHEHHM.

DOyHKIUH

Koopannara toukn Ha npsMoil. UucnoBsle MpoMexXyTKH. PaccTosHne Mexay AByMs

rb OYKaMH KOOPJAMHATHOMN IIPSAMOM.

O



[TpsmoyronbHast cuctema koopauHat, ocu OX u Oy. Abcuucca u opauHATa TOYKH HAY
KOOpAUHATHON TuiocKocTH. [Ipumeps! rpadukoB, 3agaHHbix dopmynamu. UteHne rpapuken
peanbHbix 3aBucumocted. [lonstue ¢ynkmuu. [paduk Gynkoum. CBoiicTBa (yHKHHN.
Jluneitnas ¢ynkuus, e€ rpaduk. I'padux ¢dyukumu y = |X|. 'padudeckoe pCruchme
JIMHEWHBIX YPABHEHUI U CUCTEM JIMHEHMHBIX YPABHEHUM.

8 KVIACC

Ymncsa v BbIYUCIEHUSA

KBanparnsiit kopens u3 uucna. [lonstue o0 uppanunoHanbHOM uucie. JlecsiTuunbie
NPUOIMKEHUS UPPALMOHANBHBIX uncesl. CBoiicTBa apuMETHYECKIX KBAAPATHBIX KOpHEH 1
WX TOpUMEHEHHE K MpeoOpa3OBaHUIO YHCIOBBIX  BBIPAKCHHUI™U ¢ BHIYUCICHUSIM.
JlelicTBUTENbHBIC YHCTIA.

Crenens C 1eNbIM NIOKa3areneM U e€ cBoiicTBa. CTaHnapTHasi BalllCh MHUCTIA.

AnredpanyecKkue BbIpasKeHUs

KBagparublii TpEXuiieH, pa3ioKeHUE KBaIPaTHOTO TPEXWICHA Ha MHOXKHUTEIH.

AnreOpanyeckas apoOb. OCHOBHOE CBOMCTBO ajireOpamueckoit apoou. CrokeHue,
BBIUUTAaHUE, YMHOXKEHUE, JIeJIeHne anrebpandeckux ApeOcH. PalioHanbHbIE BBIPAKECHUS U
uX npeoOpa3oBaHHeE.

YpaBHeHNsI 1 HEPABEHCTBA

KBanpaTtHoe ypaBHeHme, Gpopmysa KOpHEW KBaapaTHOro ypaBHeHUs. Teopema Buera.
Pemenue ypaBHeHH, CBOAALIUXCS K JUHEHHBIM Wy KBagpaTHbIM. [IpocTeiimue apoOHO-
paloHaIbHbIE YPAaBHEHUS.

I'padmueckas unTepnpeTanys ypaBHEHIA CHIBYMS IEPEMEHHBIMU U CUCTEM JIMHEHHBIX
YPAaBHEHUH € JBYMS II€pEMEHHBIMU. [[pUMEpBI penieHuss CUCTEM HEIMHEHHBIX YPABHEHUU C
JBYMSI IEPEMEHHBIMHU.

Perrenre TeKCTOBBIX 3aj1a4 alre@pandecKrM CIIOCOOOM.

UucnoBble HEpaBeHCTBA W MX wCBOMcTBa. HepaBeHCTBO ¢ OAHOM NEPEMEHHOM.
PaBHOCUIIBHOCTH HepaBeHCTB. JIMHENHbIE HEPAaBEHCTBA C OJHON INepeMeHHOW. CHcTeMbl
JIMHENHBIX HEPABEHCTB C OJHON HEPEMEHHOI.

DyHKIMH

[Tonarue Qynxnuu. O0nacTe ompeneneHuss W MHOXECTBO 3HAYEHUH (QyHKIUH.
Crioco6bl 3amanusi GyHKITAN.

I'paduk dynxum, YreHue cpoiictB Gynkuuu no e€ rpaduxy. [Ipumeps! rpaduxos
GyHKIUH, OTpaXkarolX peajgbHble IPOLECCHI.

OyHKIMH, OMUCHIBAIOIINE MIPSMYIO U 00paTHYIO MPOMOPIIHOHATBHBIE 3aBUCIMOCTH, MX
rpaduku. DyHKIMILY = X2,y = X3,y = VX, y=|x|. [paduueckoe perenne ypaBHeHHil u
CHCTEM YpaBHEHHUI.

9 KJIACC

Yucja I BLIYUCIEHUS

PadvOHansHble 4YHClia, HWPpalMOHAIBHBIE YHCIA, KOHEYHBbIE W OECKOHEUHBIE
JNECATHHHBIE ApoOH. MHOXKECTBO JCHCTBUTEIBHBIX YHCEN, JCHCTBUTEIBHBIC YHCIA Kak
OeCKQHeWHBIC JNecATUYHBIE npoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXKIY
MHQKECTBOM JENCTBUTEIBHBIX YUCET U KOOPAUHATHOM MIPSMOM.

CpaBHeHME NEMCTBUTENBHBIX YUCEN, apu(PMETHIECKUE TEHUCTBUS C JACHCTBUTEILHBIMU
YHUCHaMH.

Pa3mMepsl 00BEKTOB OKPYXKAIOMIETO MHUPA, JITUTEIHHOCTH MPOIECCOB B OKPYKAIOIIEM
Mupe.



[TpubnmxkEHHOE 3HAUEHUE BEIUYHUHBI, TOYHOCTh MpUOIMKeHUs. OKpPYrJIICHHE YHCe.
[Ipukuaka u oLeHKa pe3yabTaTOB BEIYMCICHUM.

YpaBHeHMSI M HEPABEHCTBA

JIuneiinoe ypaBHeHue. PemieHne ypaBHEHUH, CBOASIINXCS K JINHEWHBIM.

KBanpatHoe ypaBHeHue. PelieHne ypaBHEHHM, CBOASIIMXCA K  KBaJPAaTHBIM.
bukBanpatHoe ypaBHeHnue. [Ipumepsl penieHuss ypaBHEHUN TPeTbel M YETBEPTOM CTEHEHEU
Pa3JI0KEHUEM HA MHOKHUTEIH.

Pemenne  npoOHO-panMoHanmbHBIX  ypaBHEHUH. Pernenne  TEKCTOBBEX = 3aaay
anredpanvyeckuM METO/I0M.

VYpaBHeHHe ¢ IByMs NIEPEMEHHBIMH U ero rpaduk. Pemenue cucrem AByX JTUHEHHBIX
YpPaBHEHUU C JIByMsl IEPEMEHHbIMH. PelieHue cucteM ABYX YPaBHEHUISLOIHOWN3 KOTOPBIX
JTUHEIHOoe, a Ipyroe — BTopoii creneHu. ['paduueckas nnrepnperanys eWereMbl YpaBHEHUIH ¢
JIBYMsI IEPEMEHHBIMM.

Pemennie TeKCTOBBIX 33724 alNredpandeckum crocodom.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemreHue nMHENHBIX HEPABEHCTB C OJAHOW NepeMeHHOU. PEIICHue cucTeM JIMHEUMHBIX
HEPaBEHCTB C OJIHOW mepeMeHHol. KBanparHneie HepaBeHCTBA. Jpaduueckas nHTepIpeTays
HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMsI IEPEMEHHBIMM.

DOyHKIMH

KBanpatuunas ¢ynkuus, e€ rpaguk u cpoiictda. [lapabona, koopauHATHI BEPIIUHBI
1apaboJibl, 0Ch CHMMETPHUH MapadOJIbL.

I'padukn dyukmuii: y = kx, y = kx + b, y 5.k/XM=x3, y =X, y = |X| , # ux cBoiicTBa.

YucioBbIe NMOCI€10BATEIbHOCTH M IIPOTrPECCHN

[loHsiTHe  YUCIOBOWM  MOCJIENOBATEABHOCTU.  3aJaHuUE  IOCJIEN0BATEIBbHOCTH
peKyppeHTHOH (hopMyIIoi u GopMyIIon N-TO WieHa.

ApudmeTrnueckas U reoMeTpuueckas: mnporpeccud.  Dopmyinbl N-To0  4YiIeHa
apu(PMETHIECKON U TEOMETPHUECKOH MPOTPEECHIA, CyMMBI IIEPBBIX N YJICHOB.

N3o6paxenune 4ieHOB apu(pMETHYECKON U TeOMETPUYECKON MPOTrPEecCHil TOUKaMu Ha
KOOPJIMHATHOM TIOCKOCTU. JINHEHHBIN U SKCITOHEHIIUAIbHBINA POCT. CII0KHbBIE POIIEHTHI.
IVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA NPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O ObPA3OBAHU S

JIMYHOCTHBIE PE3YJBbTATbBI

JIMYHOCTHBIE Pe3yIbTaThl OCBOCHHUS TMPOrpaMMbl  yueOHOTO Kypca «Anredpay
XapaKTEePU3YIOTCS:

1) naTpuoTnyeckoe BOCIUTAHUE:

MpOSIBJIEHUEM HHTEepeca K NPOLUIOMY U HACTOAIIEMY POCCHUHCKONW MAaTeMAaTHKH,
LIECHHOCTHBIM OTHOQII€HMEM K JOCTHXKECHHUSIM POCCHMCKMX MAaTEMATHKOB M POCCUHCKOM
MaTreMaTU4ecKOW/ MIKOJbI, K HCIOJIb30BAHUIO ATUX JOCTWKEHUW B JAPYTHX HAayKax H
MIPUKIIAQIHBIX Cepax;

2) rpa:kiaHCcKoe U TyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHQCTHIO K BBHITIOJIHEHHIO OOS3aHHOCTEW TpakJIaHWHA W PEaM3allid €ro Ipas,
MPE/ICTABIIGHHEM O MaTeMaTHYeCKUX OCHOBaX ()YHKIIMOHUPOBAHHS PA3IMUYHBIX CTPYKTYD,
SBJICHUAPIPOIIETYp TPaXkIaHCKOTro o0IecTBa (HalpuMep, BBIOOPHI, OTIPOCHI), TOTOBHOCTBIO K
00CYKIEHUIO STUYECKUX TIPOOIIeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHUEM JTOCTHKEHUI
HAyKH1, OCO3HAHHEM BaKHOCTH MOPAJIbHO-3THUYECKUX IPUHIUIIOB B I€ATEIbHOCTH YUEHOTO;

3) TpyaoBO€e BOCIMTAHHE:

YCTAaHOBKOW Ha aKTMBHOE Y4acTHE B PEHICHUHU MPAKTHUYECKUX 3a7a4 MaTeMaTHYECKOM
HanpaBJIEHHOCTH, OCO3HAHMEM Ba)KHOCTH MAaTEMAaTHYECKOro OOpa30BaHUs HA MPOTSHKEHUU



BCEH JKM3HU IS YCHENTHON Mpo(heCCHOHATBHOM IEeITeIbHOCTH U Pa3BUTHEM HEOOXOIUMBIX:
YMEHUH, OCO3HAHHBIM BEIOOPOM U MTOCTPOSHHUEM MHAMBUAYATBHON TPACKTOPUH OOpa30BaHUsL
Y )KU3HEHHBIX IJIAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTEIH;

4) 3cTeTHYeCKOEe BOCIIUTAHHE:

CIOCOOHOCTBIO K AMOIMOHAJIBLHOMY M 3CTETHYECKOMY BOCIPHATHIO MaTeMaTHYCCKHX
00BEKTOB, 3aja4, peUIeHUH, pacCyKICHUH, YMEHUI0O BHUACTh MaTEMaTUICCKHE
3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOT'0 MO3HAHMS:

OPHCHTAIIMCH B JICSITCIIBHOCTH HAa COBPEMEHHYIO CUCTEMY HAYYHBIX HPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS 4YeJIOBEKa, NPHUPOALI M OOIIECEBA, MOHUMAaHUEM
MaTeMaTHYeCKOW HAyKd Kak c(epbl YeIOBEUSCKOW ACATCIBHOCTH, JTAHOB €&, Pa3BUTHS H
3HAYUMOCTU I Pa3BUTHUS  UMBWIM3AIMH, OBJIAJCHUEM  SI3bIKOMy, MAaTEeMaTUKU U
MAaTeMaTUYECKON KYyJIbTYpOM KaK CpPEICTBOM IIO3HAHHUS MHPA, OBIAJEHUEM IPOCTECHUILINMH
HaBBbIKaMH UCCJIEI0BATEIbCKON AEATEIbHOCTH;

6) dbusnueckoe BocnuTaHue, (OpMHpPOBaHMEe  KYJIBTYPbl  310POBbSI U
IMOLUMOHAJIBHOIO 0JIArONOTYyYHSI:

TOTOBHOCTbIO IIPUMEHATh MaTeMaTHM4YECKHE 3HAHWS B WHIEpPEcax CBOEI0 3J0POBbBS,
BEJICHUS 3JI0POBOro 00pasa >KM3HHU (30POBOE NMUTAHUE, COaNaHEeHPOBAHHBIA PEKUM 3aHITHHA
W OT/IbIXA, PeryJisipHas (GU3NYECKasi aKTHBHOCTD), CHOPMEPOBAHHOCTHIO HABBIKA PEQIICKCHH,
MpU3HAHUEM CBOETO IpaBa Ha OIIMOKY U TAKOTO K€ MpaBa IPyroro 4eJioBeKa;

7) 3K0JI0THYECKOe BOCTIUNTAHHE:

OpHCHTAIIMCH HAa MPUMEHEHUE MaTeMaTUUCCKUXs3HAHUI JIJIsl PEIICHUS 3a/1a4 B 00J1aCTH
COXPAaHHOCTH OKPYKalOUIEH Cpeabl, MJIAHUPOBAHMS, HOCTYIIKOB M OLEHKHM MX BO3MOMXHBIX
MOCJIEICTBUM I OKPYXKAIOIIEH  Cpelibl, WOCO3HAHWEM  TJI00AIbHOrO  XapakTepa
9KOJIOTHYECKHUX MPOOJIEM U ITyTeH UX PeIeHUs;

8) amanTanus K M3MEHAIOLIHMCSL YCIIOBUSIM CONUATBLHOM U MPHUPOIHOI Cpeabl:

TOTOBHOCTBIO K JCHUCTBHUSIM B YCJIOBHMSIX HEONPEACIEHHOCTH, MOBBIIICHUIO YPOBHS
CBOCH KOMIIETEHTHOCTH Yepe3 MPaKTHYeCKYIO JICATEIbHOCTh, B TOM YKCJIE YMEHUE YUYUTHCS Y
IpYruX JIoAeH, mpuoOpeTaTh B COBMECTHOM MACSATEIHHOCTH HOBBIC 3HAHUS, HABBIKU H
KOMIIETEHIINH U3 OMbITA JPYTUX;

HE0OXOIMMOCThIO B (POPMHUPOBAHMU HOBBIX 3HAHWUN, B TOM 4YHcie (OPMYJIHPOBATH
WJIeH, TIOHSTHS, THUIIOTE3bl 00, 00bEKTaX W SBJICHHUSX, B TOM YHCIE paHee HEU3BECTHBIX,
0CO3HaBaTh JeUIUTHI COOCTBEHHBIX 3HAHMM M KOMIETCHTHOCTEH, IIJIAHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO | OCO3HABAaTh CTPECCOBYIO CHUTYallMI0, BOCIPUHUMATH CTPECCOBYIO
CUTYAIIMI0 KaK BBI3OB, TPCOYIONIUN KOHTPMED, KOPPEKTHPOBATh MPUHUMAEMBIC PEIICHUS H
nencTBus, GopMyIUpPOBaTH U OIICHUBATH PUCKU U TTOCJIEICTBUSI, POPMUPOBATH OTIBIT.

METANPEAMETHBIE PE3YJIbTATHI
IMo3naBaTedbHbIE YHHMBepPcaJIbHbIE YUeOHbIE AelCTBUS

ba3oBbI€ JJOEHUYecKHe AeHCcTBHSA:

BBISIBIIATh M XapaKTEPU30BaTh CYIICCTBEHHBIC NMPU3HAKA MAaTEMAaTHUYECKHUX OOBEKTOB,
MQHJTUWy* OTHOIIEHUH MeXAy MOHATHAMH, (OPMYIUPOBATh OMNpPEIETIeHUs TOHATHUH,
yCEAHABIMBATh CYIIECTBEHHBIM MPU3HAK KilaccU(PUKAIMKM, OCHOBaHHS s 000OIEeHUS U
¢PaBHEHUSI, KpPUTEPUU TIPOBOJUMOTO aHAIH3A;

BOCIPUHUMATh, GOPMYIUPOBATH U IPEOOPA3OBHIBATH CYXKICHUS: YTBEPAUTEIbHbBIE U
ofpuLaTeNIbHbIe, EAMHUYHBIE, YaCTHBIE U OOIIIHE, YCIOBHBIE;



BBISIBJIATH MAaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M M MPOTHUBOPEYUS B
(akTax, JaHHBIX, HAOMIOJCHUAX U YTBEPXKACHUSX, MpenaraTb KpUTEPUH MJISl BbISBICHUSL
3aKOHOMEPHOCTEH U MPOTUBOPEUHIi;

JIeNaTh BBIBOJIBI C MCIOJb30BAHUEM 3aKOHOB JIOTMKHU, JEAYKTUBHBIX U WHIYKTHUBHBIX
YMO3aKJIIOUCHUM, YMO3aKJIFOUEHU 110 aHATIOTUH;

pa3buparh JOKa3aTeNbCTBA MAaTEeMAaTHMUECKUX YTBEpXKIEHUH (mpsMble U OT
MIPOTUBHOTO), MPOBOJUTH CAMOCTOSITEILHO HECIOXKHBIEC JI0KA3aTEIbCTBA MATEMaTHUYECKUX
(akToOB, BBICTpPAaWBaTh AapPryMEHTAllMIO0, MPUBOAUTH TMPUMEPHl U #4KOHTPHPUMEDHI,
000CHOBBIBAaTh COOCTBEHHBIE PACCYKICHUS;

BBIOMpPATh CHOCOO perieHus: y4eOHOH 3amauu (CpaBHHMBATh HEGKOJBKO BapHAHTOB
penieHus, BbIOMpaTh HaumOolee MOAXOMSIIUNA C Y4ETOM CAMOCTOSIR@IBHO BBIJCICHHBIX
KpUTEPUEB).

Ba3oBble uccienoBarejabcKue 1ecCTBUA .

HCTIOJIb30BaTh  BOIPOCHI  KaK  HCCIIECIOBATCIBCKUN | MHETPYMEHT  IO3HAHUS,
(dhopmyaupoBaTh BOIPOCH, (PUKCHUPYIOIIUE MPOTHBOPEUYHE, IPOOJIEMY, CaMOCTOSITEIBHO
yCTaHABIIMBAaTh HCKOMOE M JaHHOE, (OpPMHUPOBATh THUIOTE3y§ apryMEHTHPOBATh CBOIO
MO3UIINIO0, MHEHHE,

MPOBOAMUTH MO CAMOCTOSITENIbHO COCTABIIEHHOMY ‘INIaHY HECJIOKHBIH SKCIIEPUMEHT,
HEeOOoJIbIIIOE HUCCIIEIOBAaHUE IO YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4ecKoro OOBEeKTa,
3aBUCUMOCTEN 00BEKTOB MEXKY COOO0i;

CaMOCTOSITENNbHO ~ (OpMyIUpOBaTh O000BMICHMS U BBIBOJABI IO  pe3yibTaTaM
MPOBEACHHOTO HAOJIIOJCHMS, MCCIIEIOBAHUS, "OIGHNBATh JOCTOBEPHOCTh TOJYUYEHHBIX
pe3yIbTaTOB, BHIBOJIOB U 000OIICHHMIA;

IIPOTrHO3UPOBATH BO3MOKHO€ PasBUTHC npounecca, a TaKXC BBIIBHUI'aTh
IMPCAIOJIOXKCHUA O €T0 Pa3BUTUN B HOBBIX YCJIIOBUAX.

Pab6ora ¢ undgopmanmueii:
BbBISIBJIATH HECAOCTATOYHOCTL U I/136I)ITO‘~IHOCTI> I/IH(bOpMaIII/II/I, JaHHBbIX, HGO6XOILI/IMBIX
JUTS pellieHus 3a/1a4u;

BBI6I/IpaTB, AHAJIU3UPOBaTE; CUCTEMATHU3UPOBATh U MHTCPIPETUPOBATDH I/IH(I)OpMaLII/IIO
Pa3JIMIHBIX BUAOB U (I)OpM IPCACTABICHU S,

BbIOMpaTh (GopMy “dIpeAcTaBieHUsT HHGOPMAlMUd M WUIIOCTPUPOBATh peEllaeMble
3a/la4M CXeMaMHu, JuarpaMmmMaMu, HHOM rpaduKoil 1 uX KOMOMHALMSIMU;

OLICHUBATh HAJGKHOCTH MH(MOPMAIIUHU MO KPUTEPHUSIM, IPEIOKEHHBIM YUUTEIEM WU
chOpMyITHPOBAHHBIM CAMOCTOSTEIBHO.

KoMmyHukaTuBHbBIe yHHBepcaibHble YueOHbIe 1eliCTBHUS:

BOCIIPUHUMATDH U ()OPMYIUPOBATH CYXKJIEHHUSI B COOTBETCTBUU C YCIOBUSIMHU U IIEJISIMHU
o0IIeHus, SICHO, TOYHO, TPAMOTHO BBIpa)kaTh CBOIO TOYKY 3PEHHS B YCTHBIX M MHUChMEHHBIX
TEKCTaX, MaBaTbwIIOACHEHUS] TIO0 XOJy PEeIIeHUs 3a7aud, KOMMEHTHPOBATH IOTyYEHHBIN
pe3yibTaT;

B"x0/le OOCYXJIEHHs 3aJaBaTh BONPOCHI IO CYIIECTBY OOCYXJIaeMOH TEMBI,
npeONIEMBI, peraeMoi 3ajavd, BBICKA3bIBATh WJEW, HAICJICHHBIE Ha TIOUCK pPEIICHHUS,
COIIOCTABIIATH CBOU CYXJAEHUS C CY)KICHUSMHU JPYTHX YYaCTHHKOB Juaiiora, 0OHapyKUBaTh
pazfmurie U CXOJACTBO IMO3ULMH, B KOPPEKTHOU (popme GhopMyInpoBaTh pa3HOIIAcUsi, CBOU
BOBDAKCHMUS,



MIPEACTABIATH PE3YNIbTATHl PEIICHUS 33/1a4H, SIKCIIEPUMEHTA, UCCIEA0BaHUs, TPOCKTA,
CaMOCTOSITENIbHO BBIOMpAaTh (opMaT BBICTYIUIEHUS € Y4€TOM 3a7ad MPE3EHTAIUH MU
0COOCHHOCTEH ayIUTOPUU;

MOHMMATh ¥ UCMOJb30BATh MMPEUMYIIECTBA KOMAaHIHONH M WHAMBHUIYAIbHOH pPaOOThI
IIPU PEUICHUN YYeOHBIX MaTEMAaTHYECKUX 3a/1a4;

OpUHUMATh  1I€7b  COBMECTHOH  JEATCNBbHOCTH, IUIAHMPOBAaTh  OPraHU3aIHIO
COBMECTHOM pabOThI, pacrpeneisaTh BHIbI paboT, JOroBapHBaThCs, 00CYKIATh, MPOLECC U
pe3ynbTat paboThl, 00001aTh MHEHHUS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TIPYHIOBBIX (opmax paboThl (0OCYXICHHS, OOMEH MHCHHSIMH,
MO3TOBBIC IITYPMBI U JPYTHE), BBINOJHATH CBOIO YacTh PabOThl U KOOPIHHHMPOBATH CBOH
JNEHCTBHUS C APYTMMHU YJICHAMH KOMaHIbI, OLICHUBATh KAa4€CTBO CBOGRQ. BKIIaga B OOIIWI
MPOJYKT IO KPUTEPUSIM, CHOPMYITHMPOBAHHBIM YIaCTHUKAMU B3aHMMOICHCTBHSI.

PeryasiTuBHble YHHBepPCcAJIbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO COCTAaBJIATH IUJIaH, IrOPUTM pelleHHs 3a1aud (WIK €ro 4acTh),
BBIOMPATH CIIOCO0 pEIIeHUs ¢ y4ETOM HMEIOIINXCS PECYPCOB M €0OCTBEHHBIX BO3MOKHOCTEM,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BApUAHTHI PELICHUH ¢ yU€TOM HOBOM HH(pOpMaLIUU.

CaMOKOHTPOJIb, SMOLMOHAJIbHBII MHTELJIEKT:
BJIAJIETh CIIOCO0AMH CaMOTIPOBEPKH, CAMOKOHTPOJIS MpoIlecca U pe3yybTaTa PEeIIeHUs
MaTEeMaTHUYCCKOH 3a1a4u;

MPEABUACTh TPYIHOCTH, KOTOPBIE MOT'YT BO3HUKHYTh IIPU PELICHUH 3a1a4d, BHOCHUTD
KOPPEKTUBBI B JESATEIIBHOCTh HAa OCHOBE HOBBIX , OOCTOSITENILCTB, HAWJIEHHBIX OMIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLIEHUBATb COOTBETCTBUE PE3YJbEaTa, NEATEIbHOCTH IIOCTABICHHOM LEIM U
YCIIOBUSAM, OOBACHATH NPUUUHBI JOCTHXKCHUS WM HEIOCTUKEHUS 1€, HaXOAUTh OUIMOKY,
JlaBaTh OLIEHKY IPHUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIBTATbHI

K xoHIy o0ydeHus =y Kkjacce oOOyyarolMics MOJYyYUT CIEAYIOIINE IPEeIMETHbIE
pe3yIbTAThL:

Yuciia 1 BbIYUCTICHHA

BeinonHATe, coueTast ycTHbIE M MUCbMEHHBIE MPUEMBI, apu(MeTHUecKue NeHCTBUS C
paloOHaIbHBIMU YHCIAMHU.

HaxoauTe 3HaueHUs] YMCIOBBIX BBIPAXKEHUH, MPUMEHATh Pa3HOOOpa3HbIE CIIOCOOBI U
NpUEMBl BBIUMCIIGHUS 3HAU€HUN JAPOOHBIX BBIPAXKEHHM, COJEp)KalluX OOBIKHOBEHHBIE U
JeCSITHUHBIE TPOOH.

[lepex011 e OT 01HOM (POPMBI 3aMKUCH YHCEN K APYroi (IpeoOpa3oBbIBaTh AECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B YaCTHOCTU B OECKOHEUHYIO
JECATUYHYIOHPOOD ).

CpaBHUBaATh U YNOPSAJOYMBATh PALIMOHAIIBHBIE YUCIIA.

QKpyrasaTh yncia.

BBINONMHATE NPUKUAKY W OLEHKY pe3ysbTaTa BbIYMCIEHUH, OLIEHKY 3HAYCHHUU
HUCHOBBIX  BbIpaKEHUH. BBIMOMHATH JEHCTBUS €O  CTENEHSMH C  HaTypaJbHBIMU
[10KA3aTEISIMHU.

[IpuMeHsTh NPU3HAKU JEIMMOCTH, Pa3I0KEeHHE Ha MHOYKUTENIN HAaTypaJIbHbIX YHCEI.



Pemate mpakTUKO-OpMEHTUPOBAHHBIE 3aJa4yM, CBA3aHHBIE C OTHOLIEHHWEM BEJIMYMH,
MIPOMOPLIMOHAILHOCTHIO BEJIMYMH, MPOLIEHTAMHU, MUHTEPIPETUPOBATH PE3YJIbTAThl PELICHUSL
3aja4 ¢ y4€TOM OTpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMHU PacCMAaTPUBAEMBIX OOHEKTOB.

AJiredpanyeckue BbIpaKeHHs!

Hcnonp3oBarh anreOpanveckyr0 TEPMHHOJIOTHUIO M CHUMBOJHKY, NPUMEHATH €& B
IIPOLIECCE OCBOEHUS Y4eOHOT0 MaTepHalia.

HaxoauTh 3HadeHns OYKBEHHBIX BBIPAKCHUN NIPU 33JaHHBIX 3HAYCHUSX TIEPEMEHHBIX.

BoimonusATe mpeoOpa3oBaHMs 1LIEJIOTO BBIPAKEHHS B MHOTOUYIEH IPUBEICHHEM
MOJIOOHBIX CIaraeéMbIX, PAaCKPBHITHEM CKOOOK.

BbInonHATE yMHOXKEHHE OJHOWIEHAa HAa MHOTOYJIEH M MHOIOWIEHa Ha MHOTOYJICH,
MPUMEHSITH (POPMYITBI KBaJIpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcyiecTBIATh pa3ioKeHNE MHOTOYJICHOB Ha MHOXKHUTEIM C MOMOMIBIO BHIHECEHUS 32
CKOOKH 00IIEro MHOXKHTEIIS, TPYIITUPOBKHU CIIaraeMbIX, IPUMEHEHHs (POPMYI COKpaIEHHOTrO
YMHOXCHHS.

[TpumensaTr npeoOpa3oBaHUsI MHOTOWICHOB [UIS PEIICHUS™PA3NUYHbIX 3a1ad U3
MaTEMaTHKH, CMEKHBIX TPEIMETOB, U3 PEallbHOM MPAKTUKH.

Hcnons3oBare  CcBOWMCTBA  CTENEHEM C  HAaTypajibHBIMM  IOKa3aTelnsIMU UL
peoOpa30BaHUs BHIPAKEHUI.

YpaBHeHus U HEpaBeHCTBA

Pemarp nuHelHbIE ypaBHEHUS C OJIHOM MEepeMEHHOM, HPUMEHSs TpaBHiia mepexoia ot
HCXOJHOTO YPaBHEHUS K DPABHOCWIBHOMY eMy. JIpoBepsiTh, SIBISIETCS JIM YHUCIO KOPHEM
ypaBHEHHUS.

[TpumensITh rpaduueckre METO I TP PEIICHEN THHCHHBIX YPABHEHUH U UX CHCTEM.

[TonOuparhs mpumepbl map YUCel, SBISIOMMXCS pelICHHEeM JMHEHHOTO YpaBHEHHS C
JBYMSI TIEPEMEHHBIMHU.

Ctpouth B KOOPAMHATHOM TIOCKOGTU paduK JTUHEHHOTO YpaBHEHUS C IBYMS
MePEMEHHBIMU, TOJIB3YyACh rpaduKOM, MIPUBOHIUTH MIPUMEPHI PELICHUS YPaBHEHUS.

Pemarp cuctembl ABYX NTUHEHHBIX YPABHEHUN C JIBYMS MEPEMEHHBIMU, B TOM UHUCIIE
rpaduyecKu.

CocTaBnsaTh U pemaTh JIUHEHHOE YpaBHEHHE WJIM CUCTEMY JIMHEHHBIX YpaBHEHHU IO
YCIIOBUIO 3a/1a4, MHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3a/layMl MOJyYEHHBIN
pe3yJIbTar.

DyHKIMH

N3o06paxkaTh Ha 4KOQPIMHATHON MPSAMOM TOYKH, COOTBETCTBYIOIIME 3a/JaHHBIM
KOOpAMHATAM, JIy4d, OTPe3KH, HWHTEpBaJbl, 3aMHCHIBATh UWCIOBBIE MPOMEXKYTKH Ha
anreOpandeckoM sI3bIKE!

OtmeuaTh B KOOPJIMHATHOW IJIOCKOCTH TOYKHM IO 33/IaHHBIM KOOpJAWHATaM, CTPOUTH
rpaduky muHeHHBIX QyHkuuii. CTpouts rpaduk GyHKINU Y = [X|.

OmnuchIBaTE%C “MOMOIIBbI0 (YHKIIUM H3BECTHBIE 3aBHCHMOCTH MEXIY BEIMUYUHAMM:
CKOPOCTb, BPEMSiy PaCCTOSIHUE, LIEHA, KOJIMYECTBO, CTOUMOCTbD, ITPOU3BOUTENBHOCTD, BpeMs,
00BEM paboThI.

Haxg@nuthB8Hauenue GyHKIUH 110 3HAYSHUIO €€ apryMeHTa.

[Tornmare rpaduyeckuii cmocod MpeCTaBIeHUs U aHAIn3a HHGOPMAITH, U3BIIEKaTh U
UHTEpHpETHPOBATH HHPOPMAIIHIO U3 TPAPUKOB PeaIbHBIX MPOIIECCOB U 3aBUCUMOCTEH.

K xoHIly oOyueHus B 8 kJiacce oOyuaromuiicss MOJYYUT CIEAYIOIIHE IPEeIMETHbIE
PC3YIbTATHL:

Yuciia 1 BLIYUCICHUSA



Hcnonb30Barh HavyallbHBIE MPEACTABICHUS O MHOXKECTBE JCUCTBUTENBHBIX UMCEN IS
CpPaBHEHHUS, OKPYIJICHUS U BBIYUCIICHUH, M300pakaTh ACMCTBUTEIbHBIC YMCIAa TOYKAMU Ha
KOOPJAMHATHOU MPSIMOM.

[IpumensTh NOHATHE apU(PMETHUECKOrO KBAJAPATHOTO KOPHS, HAXOIUTh KBaApaTHHIC
KOPHH, HWCIIOJNB3ysd TMPH HEOOXOIUMOCTH KAIBKYJISTOP, BBINOJHATH MPeoOpazoBaHMs
BBIPAXXECHU, COAEPKAIIUX KBaJIPAaTHBIE KOPHU, UCIIOJIb3Ys CBOMCTBA KOPHEH.

Hcnonb30Barh 3anmucy OONBIIAX U MajbIX YHCET C IMOMOIIBIO0 JCCITHUYHBIX TpPOOCH U
creneHel yucina 10.

AnredpanyecKue BbIpasKeHUs

[IpyuMeHsTh MOHSATHE CTENEHH C LEJIbIM IOKA3aTeJIeM, BBIMOIHSIThy, IPEOOPa30BaAHUS
BBIPXKECHUH, COJEPIKALIUX CTEIIEHU C IIEJIBIM MTOKa3aTeJIeM.

BbInonHATE TOXIECTBEHHBIE NMPEOOPa30BaHUs PAllMOHAILHBIX BBIPAKEHUN HAa OCHOBE
MpaBWII JCHCTBHUI HAJl MHOTOWICHAMH U aJIreOpandecKuMH IPOOsSMHU.

PacknanpiBaTh KBagpaTHBINA TPEXUIEH HA MHOKUTEH.

[TpumensiTh TIpeoOpa3oBaHUs BBIPAKCHUU IS PEHICHHS “PA3IMYHBIX 33134 U3
MaTe€MaTUKHU, CMEXHBIX IIPEIMETOB, U3 peaJIbHON NPAKTUKH.

YpaBHeHNsI U HEPABEHCTBA

Pewiate nuHeliHble, KBaAPAaTHBIE YPABHEHUS U pallMOHAIBHbIC YPABHEHMSI, CBOASIINECS
K HUM, CHCTEMBI IBYX YpPaBHEHUU C ABYMS TIEPEMEHHBIMMy

[IpoBoaUTH pOCTENIINE UCCIIEIOBAHNS YPABHECHUIN U €UCTEM YPaBHEHU, B TOM UUCIIE
C MPUMEHEHUEM rpaUUecKuX MPEJCTaBIICHUN (YCTaHABIUBATH, UMEET JIM ypaBHEHUE HITU
CHCTEeMa YpaBHEHUU pelleHus], €CIIU UMEET, TO CKOJIbKQ, U TIpoyee).

[lepexoauTb OT ciaoBecHOW (HOPMYIHPOBKH Badayn K €€ anreOpandeckoil MOAEnH C
[IOMOILIBI0 COCTABJICHUS YPAaBHEHUS WIN .CUCTEMbl YPAaBHEHMI, HWHTEPIIPETUPOBATh B
COOTBETCTBUH C KOHTEKCTOM 3aJIa4H MOJYYCHHBIH PE3YIIbTAT.

[IpuMeHATh CBOMCTBA YMCIOBBIX, HEPABEHCTB /I CPaBHEHHUS, OLEHKH, peulaTh
JIMHEWHbIE HEPABEHCTBA C OJHOW IMEPEMEHHONW M HMX CHUCTEMbI, JaBaTh Tpaduueckyro
WJUTFOCTPALIMIO0 MHOYKECTBA PELICHU i HEPABEHCTBA, CHCTEMbl HEPABEHCTB.

DOyHKIIMH

[lonumath W UCHONB30BaTh (DYHKIMOHANBHBIE TIOHATHS U S3bIK  (TEPMUHBI,
CUMBOJIMYECKHE 0003HAUCHMsL), OMpPENENsATh 3HAUCHHE (PYHKIIMU T10 3HAYEHUIO apryMEHTa,
OTIpeIeTATh CBOMCTBA (DYHKLMM IO €€ TpaduKy.

Crpouts rpaduku 37i€MEHTapHbIX PYHKINN BUA:

y = kIX, y = X2, y 5 X8y =/X|, Y = VX, OIHICHIBATH CBOICTBA YHCIOBOI (YHKIHH IO &8

rpaduKy.

K xoniy o0yyenus B 9 kiacce oOydaromuics MOIYYUT CIEAYIOIINE NPEAMETHbBIE
pe3yJbTaTh:

Yuciia v BEIMACIICHUA

CpaBHUBAEB M YIIOPSI0OYMBATh PallMOHATIbHBIE U UPPALlMOHATIbHBIE YUCIIA.

Breimontsite, apudmMerndeckue NeiCTBUS C pallMOHAIBHBIMU YUCIIaMHU, COYETas YCTHhIE
Y TMCbMEHHbIE IPUEMBI, BBIMOIHATH BBIYMCICHHS C UPPALMOHATBHBIMU YHCIAMU.

HaXoMurs 3HaueHus cCTeneHed ¢ LeNbIMU TOKa3aTelsMU W KOPHEW, BBIUUCISTH
3HA4YEeHHUs YHCIOBBIX BBIPAKEHUH.

ORPYTIATh NEHCTBUTEIBHBIC YHCIA, BBITOIHATH MPUKUAKY PE3yJIbTaTa BBIYMCICHUH,
OLIEHKY MHCIIOBBIX BBIPAKEHUH.

YpaBHeHUs] 1 HEPABEHCTBA

Pemate nuHelHbIe W KBaJpaTHbIE YpaBHEHMs, YpPaBHEHUS, CBOJAAIIMECS K HUM,
rpocTeime JpoOHO-palliOHaAIbHBIE YPaBHEHUS.



Pemare cucrempl ABYX JIMHEWHBIX YPAaBHEHUH C IByMs IEPEMEHHBIMU U CUCTEMBI JBYX:
YpaBHEHUH, B KOTOPBIX OJHO YPABHEHUE HE SIBIIACTCS JIMHEUHBIM.

Pemate TekcTOBBIE 3amauM aNreOpaMyecKUM CIIOCOOOM C TIOMOIIBIO COCTABIICHHS
YPaBHEHUS UM CUCTEMBI IBYX YPaBHEHUU C JBYMS IEPEMEHHBIMH.

[IpoBoauTH IpOCTENIINE UCCIIEIOBAHUS YPABHEHUI U CUCTEM YPABHEHUH, B TOM YHUCIIE
C MpUMEHEHHEM rpapHUUecKux MpeACTaBlIeHU (yCTaHABIMBATh, UMEET JIM YPaBHEHUE WIH
CHUCTEMa ypaBHEHUH PEILICHHUS, €CJIU UMEET, TO CKOJIBKO, U IIPOYEE).

Pemarp nuHeiHble HepaBEHCTBa, KBaJpaTHbIE HEPaBEHCTBA, H300pakaTh, pPEIICHUE
HEPABEHCTB HAa YMCJIOBOM MPSMOM, 3alIMCHIBATH PEIICHUE C TOMOLIBI0O CUMBOJIOB.

Pemate cucteMbl JMHEHHBIX HEPAaBEHCTB, CUCTEMbl HEPABEHCTB, BKIHOYAIOLIUE
KBaJIpaTHOE HEPABEHCTBO, M300pakaTh PeIlleHNEe CHCTEMbl HEPABEHCTB HA UHUCIOBOM MIPSIMOH,
3alUChIBaTh PELIECHUE C TOMOILBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELICHUH PA3JIUYHBIX 3a7a4.

DOYyHKINH
Pacno3HaBath OyHKIMH H3YUCHHBIX BUIOB. [I0Ka3bIBaTh CXEMABUUCCKU PACIIOIOKCHUE
Ha KOOPJIMHATHOU IUIOCKOCTH rpad ko byHKIHI

puna: Y = kx, y =kx+b,y=kix,y=ax2 +bx +c,yEx3,y= Vx,y= [x =
3aBHCHMOCTH OT 3HAaYCHH KOA((DUIIMEHTOB, ONMCHIBATL/CBOMCTBA (D YHKIIU.

Ctpouts U U300pakaTh cXeMaTHUeCKH IpadrKu KBaApaTUIHbIX (QYHKIUH, OMUCHIBATH
CBOMCTBA KBaIPATUIHBIX (DYHKIIUN 1O UX TpaduKam.

Pacrio3naBaTh KBaJpaTUUHYIO (YHKIHIOW, 110 (opmyrne, NPUBOAUTH MPUMEPHI
KBaJPaTUYHBIX (GYHKIUH U3 peabHON )KU3HU, (PU3UKHy I €COMETPHH.

YuciioBbIe MOC/I€10BATEILHOCTH U POLPeceun

Pacnio3HaBaTh apuPMETHUECKYIO W #PEOMEIPHUECKYI0O MPOTPECCHU TPHU pa3HBIX
crocobax 3agaHusl.

BEIMONMHATE BBIYUCIICHUS C HCIIOIB30BaHMEM (OopMys N-TO WieHa apuPMETHIECKON U
TreOMETPHUUYECKOI MPOrpeccHii, CyMMBbI fIEpBHIX N YJICHOB.

N300pakaTh YIeHBI OCIECTOBATEABHOCTH TOYKAMH HA KOOPIMHATHOW TUIOCKOCTH.

Pemarp 3amaum, cBsi3aHHBIE C YHCIOBBIMU IIOCIIEJOBATEIBHOCTSMHU, B TOM 4YHUCIE
3aJ1a4M U3 peanbHOM KU3HU (C UCHOIB30BAaHUEM KAJIbKYJISATOPA, HIU(PPOBBIX TEXHOIOTHH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC

Ne n/n HaumeHnoBaHue pa3ienoB U TEM IPOrpaMMBbl

Bcero
1 Yucna u BeIYKCIICHUS. PanimoHambHbIe 25
qrcia
2 Anrebpanueckue BbIpaXeHHUs 27
3 VYpaBHEHUs U HEPABEHCTBA 20
4 Koopaunats! u rpadpuku. @yHkuun 24
5 [ToBTOpeHME M 00600IIEHNE 6
OBUIEE KOJIMYECTBO YACOB I10 102
I[TPOI'PAMME
8 KJIACC

Ne  HammeHoBaHue pasiaenoB.# TEM IIPOrPaMMBbI

/o
Bcero

KomngecTBo yacos

KonTposbhbie
paboThl

1

IIpakTnueckue
paboThl

KommuectBo yacoB

KoHntponbnsie
paboThI

[IpakTrnueckue
paboThI

OnexTpouHbIe (fiippoBbie) 00pa3zoBaTeIbHbIC
pecypcsl

bu6mmoreka [IOK https://m.edsoo.ru/7f415b90
bu6muoreka [IOK https://m.edsoo.ru/7f415b90
bu6muoreka [IOK https://m.edsoo.ru/7f415b90
bubmuoreka [IOK https://m.edsoo.ru/7f415b90

bub6muoreka IIOK https://m.edsoo.ru/7f415b90

DnekTpoHHbIe (U POBHIE) 00pa3oBaTEILHbIE
pecypchl



10

Yucna u Beruucnenus. Ksagparaeie KOpHHA

Yucna u BerancicHus. CTEIeHsb ¢ OCJIbIM
IIoKa3arecjieM

Anrebpanyeckue BeipakeHus. KBaapaTHbrit
TpEXUIIEH

AnreOpanyeckue BeIpaKeHHs. Anredpandeckas
Ipo0b

YpaBHeHnus u HepaBeHCcTBa. KBagpaTHbie
ypaBHEHUS

VYpaBHenus u HepaBeHCTBa. CHCTEMBI
ypaBHEHUU

VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa
@yHku. OCHOBHBIE OHSTHUS
OyHkuuu. Ynciaosble QyHKIMH

[ToBTOpenue u 00o0IIEHNE

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

n/m

9 KJIACC

HaunmenoBanwie pasaciioB U TEM IIPOrpaMmMbl

15

15

15

13

12

102

Bcero

KonmaectBo gacoB

KonTponbHeie
paboTEI

bubnuoreka [IOK https://m£ds00.ru/7f417af8

bubnunorexa LIOK https://m.edsoo.ru/7f417af8
bu6muoreka OK https://m.edsoo.ru/7f417af8
butoauorexa LIOK https://m.edsoo.ru/7f417af8
buonunoreka LIOK https://m.edsoo.ru/7f417af8
bubmmoreka LIOK https://m.edsoo.ru/7f417af8

bubmmoreka LIOK https://m.edsoo.ru/7f417af8
bu6mmoreka LIOK https://m.edsoo.ru/7f417af8
bub6mmoreka [{TOK https://m.edsoo.ru/7f417af8

bubmmoreka [{OK https://m.edsoo.ru/7f417af8

DnekTpoHHbIe (IMPPOBBIC) 00pazoBaTEIbHBIC
pecypcsl

IIpaxTrnueckne

paboThI



W
1 Yucna u BerunciaeHus. J(eCTBUTENIbHBIE YU CIIA 9 bubnmoreka [JOK Q
https://m.edsoo.ru/7f419d

2 YpaBHEHUS U HEPABEHCTBA. Y paBHEHHUS C OAHOM 14 1 bubmuoreka L1O
IIEPEMEHHOI https://m.eQ&po.r&‘MQdOS
3 YpaBHenus u HepaBeHCTBa. CHCTEMbI YpaBHEHUIM 14 1 bubaunoreka [JOK
https: % 00.ru/7f419d08
4 VYpaBHeHus u HepaBeHCTBa. HepaBeHcTBa 16 1 % a [JOK
@s. m.edsoo.ru/7f419d08
5 OyHKIHUN 16 1 nomoreka LIOK
@ https://m.edsoo0.ru/7f419d08
6 YucaoBble TOCIEN0BATENLHOCTH 15 1 \\Q bubanorexa [JOK
https://m.edsoo.ru/7f419d08
7 [ToBTOpeHnue, 06001IeHNe, cucTeMaTH3alus 3HAHU I 18 1 bu6nuoreka LIOK
https://m.edsoo0.ru/7f419d08
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102 @ 0
«O



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

Anrebpa. 7 xjacc: y4eOHUK Mg 00IIeoOpa3oBaTEIbHBIX YUPESKICHUN
/ 1O.H.MakapsrueB, H.I'Munmiok, K.M.Hemkos, C.b.CyBopoBa ™ M:
IIpoceenienune, 2023r.;

Anrebpa. 8 kiacc: y4eOHHK sl 00IIe00pa3oBaTeIbHbIX /yUPEkKISHUN
/ 1O0.H.MakapsrueB, H.I''Munmiok, K.M.Hemkos, C.b.€yBopoBa —  M:
IIpocsemenne, 2023r.;

Anrebpa. 9 xacc: y4yeOHUK g OO0IIe0Opa3OBATEABHBIX YUPEKICHUN
/ 10.H.MakapswraeB, H.I'Munmok, K.M.Hemkos,/ C.5.CyBopoBa —  M:
IIpoceenienne, 2023r.;

METOAUYECKHUE MATEPUAJBRIJIA YUUTEJIA

1. CamocrosiTenbHble U KOHTPOJIBHBIE padOTHI MO anredpe u reoMeTpuu 7
kinacc / A.ILEpmosa, “B.B.I'ono6opoasko, A.C.EpmoBa — Mockaa,
«MJIEKCA», 2023r.

2. lupaktuyeckue wmarepuansl 1o anrebpe, 7 wmacc / B.M.JKoxos,
10.H.Makapsiuen; Hul .Munatok — Mocksa, «IIpocsenienue», 2023r.

3. CamocrtosTenbHble W KOHTPOJbHBIE PabOTHI MO anredpe U TeOMETPUU
78xmacc / A.Il'Epiiosa, B.B.I'ono6opoarko, A.C.EpmoBa — Mockaa,
«MJIEKCA»,"2023r.

4. Jlupaktuueckue watepuaibl mo anrebpe, 8 kmacc / B.M.JKoxos,
10.H.Maxkapsiues, H.I'.Munatok — Mocksa, «IIpocsemienne», 2023r.

5. CamoCTOATENbHbIE U KOHTPOJIbHBIE pabOThl MO anredpe u reomeTpun 9
knaces,/ “A.I1.LEpmoga, B.B.I'omo6oponpko, A.C.EpmoBa — MockBa,
«MJIEKCA», 2023r.

6. Humaktuueckue wmarepuansl mo anrebpe, 9 wmacc / B.M.JKoxos,
HO'H.MakapsiueB, H.I'. Munatrok — Mocksa, «IIpocsemnienuey, 2023r.



<
HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCHI CETI/IQ :

HUHTEPHET OQ
Bubnmnoteka LOK
HTTPS://IWWW.YAKLASS.RU/P/ALGEBRA/7-KLASS N K*

HTTPS://WWW.YAKLASS.RU/P/ALGEBRA/9-KLASS

.
HTTPS://WWW.YAKLASS.RU/P/ALGEBRA/8-KLASS Q E

HTTPS://RESH.EDU.RU/

HTTPS://SKYSMART.RU/ARTICLES/MATHEMAT

HTTPS://INFOUROK.RU
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