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HOACHUTEJBHASA 3AIIMCKA

Anrebpa sBifeTCs OJHHMM H3 OIOPHBIX KYpPCOB OCHOBHOIO OOILIEro
oOpa3oBaHMsI: OHA 00ECIIEUNBAET U3YUEHHE JAPYTUX AUCLUUIUIMH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TYMaHUTApHOTO IIMKJIOB, €€ OCBOCHHE HEOOXOIUMO JIJIs
MPOJOHKEHUS 00pa30BaHUs U B MOBCEAHEBHOM Kn3HU. Pa3BuTHe y oOyuaronmxcs
Hay4YHBIX TPEJCTABICHUN O IMPOUCXOXKACHUM U CYIIHOCTH ajre0panyeckux
abcTpakuui, cnocodbe OTpakeHHUss MaTEMATUYECKON HAyKOM SIBICHUN U IPOLIECCOB
B NPUPOJE U OOIIECTBE, POJIM MATEMAaTUYECKOTO MOJEIUPOBAHUS B HAYyYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOT'O MUPOBO33PECHUS
¥ Ka4eCTB MBIIUICHUS, HEOOXOAUMBIX JUIS aJanTallid B COBPEMEHHOM LU(PPOBOM
obmectBe. W3ydyenue anreOpbl oOecrieunBaeT pPa3BUTHUE YMEHHUS HaAOJIOJaTh,
CpaBHMBaTh, HAXOAWTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUUYHOCTH MBIILJICHUS,
CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JICHCTBUS U BBIBOJBI,
dbopmynupoBath yrBepxkacHUsA. OCBOeHUE Kypca anreOphl 00eCcTieunBaeT pa3BUTHE
JIOTUYECKOTO MBIIIJICHUST OOYyYaloUMXCsS: OHU HCIOJB3YIOT JACAyKTHUBHBIE U
MHAYKTUBHBIE pacCyXJeHus, 0000I1eHNe U KOHKPETU3AINI0, abCTparupoBaHue U
aHasiornto.  OOydeHue  anreOpe  IpenAnoyiaraeT  3HAYUTENBHBIH  O00BEM
CaMOCTOSITENIbHOM ~ IEATETTbHOCTH  OOYYAIOIIMXCS, TOITOMY CaMOCTOSITEIIEHOE
penieHue 3a1a4 BIAETCS pealn3auren AesiTeIbHOCTHOTO MPUHIUIA O0yUEHHUS.

B crpykType mnporpammbl ydeOHOro Kypca «AnreOpa» s OCHOBHOTO
o0uiero o0pa3oBaHHs OCHOBHOE MECTO 3aHMUMAIOT COJEpPKaTENbHO-METOINYECKUE
auHUK: «Yucaa ¥ BBIYUCIEHUN», «ANredpandeckue BhIpaXKEHUsD), «YpaBHEHUS U
HepaBeHCTBay, «DyHkumuy. Kaxmas w3 3TUX coAepKaTelbHO-METOAMYECKUX
JUHUHA pa3BUBACTCS HA MPOTSHKEHUH TPEX JIET U3YUCHHsI Kypca, B3aUMOJICHCTBYS C
ApyTMMU €ro JuHMAMH. B Xone wu3ydeHus ydeOHOro Kypca OO0y4arouIumcs
OPUXOJUTCS JOTHUYECKH pacCyKIaTh, MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH
A3blK. B CBSI3M ¢ 3TUM B mporpamMmy y4yeOHOro kKypca «AmnreOpa» BKIIOUEHBI
HEKOTOpBhIE OCHOBBI JIOTWKH, TPEACTABICHHBIE BO BCEX OCHOBHBIX pa3fenax
MaTeMaTU4YeCKOro o0pa3oBaHus U CIOCOOCTBYIOIIUE OBJIAJICHUIO 00YUYaIOIIUMUCS
OCHOB  YHUBEPCAJIBHOTO  MareMarudeckoro si3blka. ConepikarenbHOW |
CTPYKTYpHOM OCOOCHHOCTBIO Yy4eOHOro Kypca «Anrebpa» SBISETCA €ro
VHTETPUPOBAHHBIN XapaKTep.

Copmepxxanne nuHMM «Yucna W BBIYUCICHUSA» CIY)KUT OCHOBOM IS
JaJIbHEHIIIETO M3YYeHHUS] MaTeMaTHUKH, CIIOCOOCTBYET Pa3BUTHIO Y OOyYaIOUTUXCS
JIOTUYECKOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHHUS TOJIB30BATHCS AITOPUTMAMH, a
TaKKe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX AJIsI IOBCETHEBHON
KU3HU. Pa3BUTHE NMOHATHA O YMCJEe HAa yPOBHE OCHOBHOI'O 00IIEro oOpa3oBaHUs
CBSI3aHO C PALMOHAIBHBIMHU M UPPAIMOHATBHBIMU YHCIIaMH, (OPMUPOBAHHUEM



MIPEACTABICHUM O JEUCTBUTEIBHOM YHCIIE. 3aBEPIICHWE OCBOCHHS YHCIOBOU
JIMHUU OTHECEHO K cpeHeMy 0011eMy 00pa30BaHuUIO.

Copnepkanue JByX anreOpanyecKkux JIMHUN — « Are0panyecKue BhIpaKeHUsD
U «YpaBHEHHs] U HEPaBEHCTBa» CIOCOOCTBYET (OPMHUPOBAHMIO Y OOYyUAIOIINXCS
MaTEMaTUYECKOro armapara, HeOoOXOAMMOTro JUIsl pelleHUs 3aJad MaTeMaTHKH,
CMEXHBIX TIPEIMETOB U MPaKTUKO-OPUEHTUPOBAHHBIX 3amady. Ha  ypoBHe
OCHOBHOTro 00mIiero o0pa3oBaHus y4eOHBI MaTepuall TPYNIUPYETCS BOKPYT
paIoHaIbHBIX BBIpAKEHUN. Anredpa JeMOHCTPUPYET 3HaYCHHE MaTeMaTHKU Kak
A3bIKa IS TIOCTPOEHHUST MaTEeMaTHUYECKHX MOJIeIe, OMHCaHMs TMPOIECCOB U
ABJICHUM peanbHOro Mmupa. B 3agaunm o0yueHuss anreOpe BXOIAT  TaKkKe
JanbHeiIlIee pa3BUTHE AJITOPUTMUYECKOTO  MBIIUICHUS, HEO0OXOAMMOro, B
YaCTHOCTH, JMJII OCBOEHHUS Kypca HH(OPMATHKH, W OBJAJCHHWE HaBBIKAMH
JIeNyKTUBHBIX paccyxacHuii. [IpeoOpa3oBaHne CHMBOJIBHBIX (HOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaKEHHsI, CHOCOOHOCTEH K MaTeMaTHIECKOMY TBOPUECTBY.

Conepxxanue (pyHKIIMOHATbHO-TpAa(UUECKON JIMHUN HALEJICHO Ha MOJIy4YeHHE
oOy4aroluMuCs 3HaHUM 0 (PYHKIMAX Kak BaKHEWIIEH MaTeMaTH4eCKOW MOJENu
JUTS OTIMCAHUS M UCCIICIOBAHMS Pa3HOOOPa3HBIX MPOLIECCOB U SIBJICHUN B MPUPOIE
n obmiectBe. M3yueHune marepuasia CIOCOOCTBYET Pa3BUTHIO Y OOYYAOIIMXCS
YMEHHUSI UCTIOIb30BaTh Pa3JInUHbIC BHIPA3UTEIbHBIE CPEACTBA SI3bIKA MATEMATHKU —
CJIOBECHBIE, CHMBOJIMYECKHE, Tpaduyeckue, BHOCUT BKJIaJ B (popMHUpOBaHHUE
IPEICTaBICHUN O POJIM MATEMAaTUKU B Pa3BUTUH LIMBUIN3ALUU U KYJIbTYpPHI.

CornacHo yueOHOMy maHy B /-9 kiaccax wu3ydaeTrcs YYeOHBI Kypc
«Anre0Opa», KOTOPbI BKIIOYACT CJIEAYIOUIME OCHOBHBIE pa3lesbl COJACpPKaHUS:
«Uncna W BBIUUCICHUS», «AJredpandeckue BBIPAKEHUS», «YpPaBHEHUA U
HEPaBEHCTBA», « DYHKIIMM.

Ha uzydenne yueOHoro kypca «Anredpa» oroaurca 306 yacoB: B 7 kiacce
— 102 gaca (3 gaca B Hememo), B 8 kiacce — 102 gaca (3 waca B Henenmwo), B 9
knacce — 102 gaca (3 gaca B Heedio).



COILEPKAHUE OBYUYEHUASA
7 KIIACC

Yucaa v BIYMCICHUSA

Jpobu OOBIKHOBEHHBIE M JAECATUYHBIC, TIEPEXO]l OT OJHOU (OPMBI 3alHUCH
npobert k apyrou. IloHATHEe panmMOHAIBLHOTO 4YHCHA, 3alliCh, CpPaBHECHHE,
YIOPSIOUMBAHUE  PALMOHAIBHBIX — uucen. Apudmernyeckue JIeHCTBUS €
pauMOHAIBHBIMU 4YnciaaMu. PemeHne 3aaad U3 peasbHOW NMPAKTUKKA HA YaCcTH, HA
Ipoowu.

CreneHb ¢ HaTypaJbHBIM IIOKAa3aTelieM: OINpeaeieHue, NpeoOpa3oBaHue
BBIPXKEHHUI HA OCHOBE OIPEAEIICHHUS], 3aMUCh 0OJbIIMX YKceln. [IponenTsl, 3anuch
IOPOLEHTOB B BUJE ApoOU U JpoOU B BUJAE MPOLEHTOB. TpH OCHOBHBIE 3a/lauM Ha
IIPOLICHTHI, pELICHUE 3a7a4 U3 PEAIbHOU IPAKTUKHU.

[IpumMeHEeHNE TPU3HAKOB  JEIMMOCTH, PA3J0KEHHUE HA  MHOXHUTEIU
HaTypaJbHBIX YHUCEIL.

PeanbHble  3aBUCMMOCTH, B TOM 4YHClIe TMpsMas M oOpaTHas
MIPONIOPLIMOHAIBHOCTH.

AuredpanvecKue BbIPAKEHUS

IlepeMeHHBIE, YHUCIIOBOE 3HAYECHUE BBIPAXKECHUSA C IIEpEMEHHOU. JlomycTumble
3HA4YEHUS NepeMEHHBIX. [IpencTaBnenne 3aBUCUMOCTH MEXKTY BEIMYMHAMU B BHJIE
dopmynbsl. Beraucienus no popmynam. IlpeodpazoBanue OYKBEHHBIX BhIPaXKEHUH,
TOKJECTBEHHO paBHbIE BBIPAKEHUS, INpaBWia NpeoOpa3oBaHUs CyMM H
POU3BEJICHUH, TpaBUIIa PACKPHITHS CKOOOK U MPUBEIEHUS MOJOOHBIX CllaraeMblX.

CBOIICTBA CTENEHU C HATYPAJIbHBIM ITOKA3aTEIIEM.

OpHounensl 1 MHOrouseHbsl. CreneHb MHorouneHa. Ciio)keHue, BhIUUTAaHNUE,
YMHOXXE€HHE MHOTro4iIeHOB. DOpMynbl COKpPamEHHOIO YMHOMKEHMS: KBaJpar
CyMMBl M KBagpaT paszHocth. Popmyiia pa3sHOCTHM KBaapaToB. PasnoxeHwue
MHOI'OYJIEHOB Ha MHOYKUTEJIN.

YpaBHeHMs U HEPABECHCTBA

VYpaBHeHHE, KOpPEHb YypaBHEHMs, IpaBWiia NpeoOpa3oBaHUs YypaBHEHUS,
PaBHOCUJIBHOCTDb YPABHEHUH.

JluHenHOe ypaBHEHHME C OJHOW IEPEMEHHOM, YMUCIO KOPHEU JIMHEUHOTO
YPaBHEHUS, pELICHUE JHMHENHBIX YypaBHEeHHH. CocTaBieHHWE YpPaBHEHHH 110
YCJIOBHIO 3aJ1ayu. Pelenne TeKCTOBBIX 3a/1a4 ¢ IOMOILbIO YPAaBHEHUM.

JIuneiiHOe ypaBHEHHE C JABYMS MEPEMEHHBIMH U ero rpadpuk. Cuctema IByX
JIVHEMHBIX YPaBHEHUW C JBYMs NEPEMEHHbIMU. PelleHue cucrteMm ypaBHEHUU
croco0oM TMoACTaHOBKHU. [lpuMephl pelieHusi TEKCTOBBIX 3aJady C MOMOUIBIO
CHUCTEM YpaBHEHUU.



DyHKIMHA

Koopaunara Touku Ha npssmMou. UnciioBsle NpOMEXKYTKH. PaccTosinue mexny
IBYMsI TOYKAMU KOOPAMHATHOMN IPSIMOM.

[IpsimoyronbHas cucrema xkoopaunat, ocu OX u Oy. Alciucca u opauHaTa
TOYKH Ha KOOPJAWHATHOMU mockocTu. [Ipumepsl rpadukoB, 3a1aHHBIX GOpMyTamMHu.
Urenune rpadukoB peanbHbIX 3aBucuMmocted. [lonstne Qynkumn. [padux
¢ynkuuu. CoiicTBa hyHkumid. JIunelinas @yukuus, e€ rpaduk. ['padux Gynkimm
y = |X|. I'padmueckoe pelieHre JIUHEHHBIX YpaBHEHHMH W CHCTEM JIMHCHHBIX
YpPaBHECHUM.

8 KJIACC

Yuciaa v BHIYMCICHUS

KBagparHbiii kopeHb u3 uwmcia. [loHATne 00 uUppalMOHAIBHOM YHCIIE.
Hecsatuunbie TpUOIMKEHUST HppalMOHANIbHBIX yucen. CBoiicTBa apu(pMETUYECKUX
KBaJIpaTHBIX KOPHEH M UX MPUMEHEHHUE K MPE0O0Pa30BAHUIO YHCIOBBIX BhIPAXKEHUMN
Y BBIYHCIICHUSAM. Jl€CTBUTEIBHBIEC YUCIIA.

CreneHb C 1ENbIM MoKa3zaTeaeM U €€ cBorcTBa. CTaHIapTHAS 3alUCh YUCTIA.

AJuiredOpanvecKue BbIPaKeHUs!

KBagpaTHblii  TpEXWIEH, pa3JIOKEHUE KBAJAPAaTHOIO TpEXWIEHAa  HA
MHOKHTEJIH.

Anrebpanyeckas apo0Ob. OCHOBHOE CBOWCTBO airedpanueckoil Japoowu.
CnoxxeHue, BbIUMTAHUE, YMHOXKEHHUE, JEJICHuE anreOpanyeckux JapooOei.
PanmonanbHbie BEIpayKEHUS U UX peoOpa3oBaHUeE.

YpaBHeHMS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmyia KOpPHEHl KBaJIpaTHOTO  ypaBHEHUS.
Teopema Buera. Peuienue ypaBHEHHM, CBOIAIIMXCS K JIMHEWHBIM M KBaJIPaTHBIM.
[Ipocreiimme qpoOHO-pallMOHANIbHBIE YPaBHEHUS.

['padrueckas uHTEpHpETaLMsl YPABHEHHUI C ABYMsI IEPEMEHHBIMU U CUCTEM
JVHEWHBIX YPABHEHHWM C JABYyMs IIEpEMEHHBbIMU. [IpuMepbl pemeHuss CHCTEM
HEJIMHENHBIX YPaBHEHU C IBYMs IEPEMEHHBIMU.

Perenne TeKCTOBBIX 3a/1a4 alireOpandyeckuM CIIOCOOOM.

HucioBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OAHON NEPEMEHHOM.
PaBHOCUIIBHOCTE HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM.
CucTeMbl TMHENHBIX HEPABEHCTB C OJHON MEPEMEHHOM.

DyHKIMHA

[Tonsitue ¢ynkmuu. OOIacTh oONpeAeNeHUuss U MHOXKECTBO 3HAYCHUU
¢ynkuuu. CiocoObl 3a1anus QyHKIUH.

I'padux pynkmun. Urenue cBoiicTB PpyHkiuu 1o e€ rpaduxy. [Ipumepnr
rpa@uKoB (QYHKIMA, OTPaXKAIOIIUX peaJbHbIe MPOIIECCHI.



@DyHKIIMY, OMNUCHIBAIOIINAE TMPSMYI0 W OOpaTHYH MPONOPIHUOHATHHBIC
3aBHCHMOCTH, HX rpaduki. Oynkuun Y = X2, y = x3, y = \x, y=|x|. ['paduueckoe
pelIeHUE YPaBHEHNUN U CUCTEM YPABHEHUM.

9 KVIACC

Yucaa v BIYMCICHUSA

PannonanpHble Yuciia, UppalMoOHAIbHBIE YUCIIA, KOHEYHbIE U OECKOHEUHbIE
JeCATUYHBIC APpoOr. MHOXECTBO ACHUCTBUTEIBHBIX YMCEN, JCHCTBUTEIBHBIC YHCIIA
Kak OECKOHEUYHBIE NECATHYHBIC NpoOu. B3amMHO OJHO3HAYHOE COOTBETCTBHE
MEXAY MHOKECTBOM JEHCTBUTEIIBHBIX YHCET U KOOPAUHATHON MIPSMO.

CpaBHEHUE JIEMCTBUTENBHBIX 4YHCeN, apupMEeTUYECKHe JECUCTBUS C
NEUCTBUTEIBHBIMU YUCIIAMU.

Pa3mepsl OOBEKTOB OKPYKAIOIIETO MUpPA, JIUTEIBHOCTh MPOLECCOB B
OKPY’KAIOIIEM MHpE.

[TpubnmxéHHoe 3HAYCHUE BEJIMYMHBI, TOYHOCTh MpHOIMxKeHus. OKpyrieHue
yucen. [Ipuknka u olieHKa pe3yJbTaTOB BEIYUCICHUM.

YpaBHeHUs U HEPABEHCTBA

JluneliHoe ypaBHeHHE. PelieHne ypaBHEHHH, CBOMSIIMXCS K JIMHEHMHBIM.

KBanparnoe ypaBHeHue. PelieHne ypaBHEHU, CBOIAIIMXCSA K KBAJAPATHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pemieHnsi ypaBHEHUW TPETbEU U YETBEPTOU
CTENEHEN Pa3I0KEHNEM HA MHOKHUTEIIH.

Pemenue npoOHO-pallMOHANIBHBIX YpaBHEHMH. PenieHue TEKCTOBBIX 3aaad
anreOpanyecKuM METOJIOM.

VYpaBHeHUE ¢ OBYyMs MEpEMEHHBIMU U ero rpaduk. Pemenue cucteMm AByX
JIMHEMHBIX YPAaBHEHUH C ABYMs IIEPEMEHHBIMU. PellieHne cucTeM JIByX YpaBHEHU,
OJIHO M3 KOTOPBIX JIMHEWHOE, a Jpyroe — BTOpoi creneHu. ['paduyeckas
WHTEPIPETALNS CUCTEMBI YPABHEHUH C IByMS IEPEMECHHBIMU.

Perienrie TEKCTOBBIX 3a/1a4 alNreOpandecKuM CIIoCOOOM.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemenne JMHEHHBIX HEPABEHCTB C OJHOM IEpEMEHHOW. Pemenue cucrem
JIMHEMHBIX HEPABEHCTB C OJHOW IepeMeHHOW. KBagpaTHble HepaBEeHCTBA.
I'paduueckass uHTEpHpeTalsi HEPABEHCTB W CHUCTEM HEPABEHCTB C JBYMS
MIEPEMEHHBIMU.

DOyHKIUU

KBaaparuunas ¢pyukmnus, e€ rpaduk u cpoiicta. [lapabona, KoopauHATHI
BEPIIMHBI TapadoIbl, 0Ch CHMMETPHUH MTapabOJIbI.

I'padukn byukmumii: Y = kx, y = kx + b, y = k/x, y = x3, y = Vx, y = |X| u ux
CBONCTBA.



YucjoBble MOCJIEI0BATEIbHOCTH U Inmporpeccumn

IHonsiTHe YKMCJI0BOM MOC/IEI0BATEILHOCTH. 3aJaHUE MOCJIe0BATEIbHOCTH

peKyppeHTHO# (popMyJiod U GopMYJIOi N-TO YJIeHA.

Apudmernueckas u reoMmeTrpudeckas mporpeccur. Popmynsl N-ro 4ieHa
apu(pMeTUYECKON U TeOMETPUUECKOM MPOTrPecChii, CyMMBI IIEPBHIX N UJICHOB.

N3o0pakeHne 4jieHOB apu(PpMETHUECKON U TEOMETPUUECKOMN ITPOrpeccuii
TOYKaMU Ha KOOPAUHATHOM IJIOCKOCTH. JINHENHBIM U 9KCIOHEHLIIMAIbHBINA POCT.
Cno>xHbI€ IPOLIEHTHI.

IVIAHUPYEMBIE PE3VJIbTATBI OCBOEHNMA ITPOT'PAMMBI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIET'O
OBPA30OBAHHMA

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE Ppe3yJibTaThl OCBOEHUS NIPOrpaMMmbl y4eOHOTro Kypca
«Anredpa» XapaKkTepu3yoTCA:

1) maTpuoTHYecKoe BOCIUTAHUE:

IPOSIBJICHMEM HMHTEpeca K MPOLUIOMY W  HACTOSALIEMY POCCHUHCKOU
MAaTEMaTUKH, LEHHOCTHBIM OTHOLIEHHWEM K JIOCTHOKEHUSIM  POCCHUHCKHX
MaTeMaTUKOB M POCCHUMCKOW MATEMAaTUYECKOW IIKOJbI, K HCIOJb30BAHUIO 3THX
JOCTH)KEHHUM B IPYTMX HAYKAX W NPUKIAJAHBIX cepax;

2) rpa:kIaHCKOE H TYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBITIOJHEHUIO O00S3aHHOCTEN I'pa)<1aHWHA U pealu3aliu ero
opaB, MpPEICTaBICHHUEM O MAaTeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, ABJIEHUH, MPOLEAYp Ipa’kIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K O0CY X ACHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C NPaKTUYECKUM MPUMEHEHHEM JOCTWKEHUU HayKH, OCO3HAaHHEM Ba)XHOCTU
MOPAJILHO-3THYECKUX TPUHIUIIOB B IESITEIBHOCTU YUYEHOTO;

3) Tpy10BO€ BOCIIUTAHHE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YacTHE€ B PEIICHWH NPAKTUYECKUX 3a7ad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM BAXHOCTU MAaTEMaTUYECKOIO
o0pa3oBaHMsl Ha MPOTSHKEHUM BCEM >KU3HU JUIsl YCIEHOW mpodeccruoHanbHOU
JESITeIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHUH, OCO3HAaHHBIM BBIOOPOM H
MOCTPOCHHUEM MHAMBUAYATbHON TPAEKTOPUH 00pa30BaHUS U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U 00IIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTHYEeCKOe BOCIIUTAHME:

CIIOCOOHOCTBIO K OMOLIMOHAJBHOMY W ACTETHYECKOMY BOCHPHUSITHIO
MaTeMaTHYeCKUX OOBEKTOB, 3aJau, PELICHUH, pacCyXICHWH, YMEHHIO BUIEThH
MaTeMaTUYECKHE 3aKOHOMEPHOCTHU B UCKYCCTBE;

5) HeHHOCTH HAYYHOTO MO3HAHMA:



OpHEHTauuel B JEATEIBHOCTH Ha COBPEMEHHYIO CHCTEMY HAay4YHBIX
IPEICTaBICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHsI Y€IOBEKa, MPUPOABI U
oOmiecTBa, MOHMMAHUEM MAaTEMaTHYECKOW HAyKH Kak c@epbl YeI0BEYECKOU
NEATEIIBHOCTH, JTANoOB €€ Pa3sBUTUS WM 3HAYMMOCTH ISl PA3BUTHUS LMBUIIN3ALUHY,
OBJIQZICHUEM SI3BIKOM MAaT€MaTUKH U MATEMAaTUYECKOW KYJIbTYpOW KaK CPEACTBOM
[IO3HAHUS MMPA, OBJIAJICHUEM IIPOCTEHMIIMMU HABBIKAMHM HCCIEI0BATEIBCKOU
NEeATEIIbHOCTH;

6) ¢usuueckoe BocnuTaHue, GOopMHUpPOBaAHHME KYJLTYPbl 310POBbS U
3MOLMOHAJIBLHOIO 0JIArONoJIyYHs:

TOTOBHOCTBIO TPUMEHATh MAaTE€MAaTUYECKHE 3HaHUS B HMHTEPECax CBOErO
3I0pOBbsl, BEACHHS  3J0pOBOro  oOpa3a KU3HH (3I0pOBOE  IIUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATUH M OTIbIXa, pEryJspHas Quanyeckas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKAa pPEQIIEKCUM, MPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TaKOro K€ MpaBa APYyroro 4ejaoBeKa;

7) 3K0JIOTHYeCKOe BOCTINTAHHE:

OpUEHTalMEeN Ha MPUMEHEHNE MaTEeMaTUYECKUX 3HAHUWM JUIs pelIeHUs 3a1a4
B OOJACTHM COXPAaHHOCTH OKpY)KaroUled cpefbl, IUIAHUPOBAHUSA NOCTYIKOB H
OLICHKM WX BO3MOXXHBIX IOCIEIACTBUN JUISI OKPY>KAKOUIEH Cpelbl, OCO3HAHWEM
rJ1I00aJIbHOTO XapaKTepa 3KOJOTHYECKUX IPo0JieM U IyTell UX pellieHus;

8) amanTanus K M3MEHSIIOIMMCS YCJIOBHSAM CONMAJIbHON M NMPUPOTHO
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIIOBHUAX HEONPENEIEHHOCTH, MOBBIIIECHUIO
YPOBHsI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUUECKYIO IEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUUTHCS Yy APYrHX JOJed, MpHOOpeTaTb B COBMECTHOM NEATEIbHOCTH
HOBBIC 3HAHUS, HABBIKU U KOMIIETEHIIUU U3 OTBITA IPYTHUX;

HEOOXOJAMMOCThIO B  (DOPMUPOBAaHMM HOBBIX 3HAHUH, B TOM YHCIE
dbopMynHpoBaTh MU, IOHATHS, TUTIOTE3bl 00 00BEKTAX U SBICHUAX, B TOM YUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTb Je(QUUUTHl COOCTBEHHBIX 3HAaHUH W
KOMIIETEHTHOCTEH, MIIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYyallMI0 Kak BBI30B, TPEOYIOLIUN KOHTPMEpP, KOPPEKTUPOBATH
MPUHUMAEMbIE peIIeHUus W JeHCTBUS, (HOPMYIUPOBATh U OICHUBATH PUCKU H
MOCIIEACTBUS, (POPMHUPOBATH OMBIT.



METAIIPEIMETHBIE PE3YJIBTATbBI

Ilo3naBaTebLHBIE YHUBEPCAJIbHBLIC yqeﬁﬂme I[eﬁCTBHﬂ

Ba3oBble Jijornyeckue A1eicTBHA:

BBISIBIISITh M XapaKTEPU30BaTh CYLIECTBEHHBIE PU3HAKA MATEMATUYECKUX
OOBEKTOB, TMOHSATUMN, OTHOILIEHUN MEXIy MOHATUAMHU, (HOPMYIHPOBATH
ONpENENCHUs]  MOHATHM, YCTaHaBIMBAaTh CYHIECTBEHHBIM  IPU3HAK
KJIacCU(pUKAIMU, OCHOBAHUA AJii OOOOIICHHS W CpPaBHEHUS, KPUTECPHUH
IIPOBOJAMMOIO aHAJIIN3A;

BOCIPUHUMATh, (OPMYJIUPOBATh U  IPEOOpPa3OBbIBATh  CYXKICHUS:
YTBEpAUTENIbHbIE W OTpULIATEIbHBIC, €IUHUYHBIE, YacTHblE W 0OIIueE,
YCIIOBHBIE;

BBIBJISITh ~ MaTEMaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSA3U U
npoTuBopeursi B (hakTax, JaHHBIX, HAONIOJACHUAX U YTBEPKICHUSX,
npemjiaraTh ~ KPUTEpUM  JJIS  BBISIBIIGHUA  3aKOHOMEpPHOCTEH U
IIPOTUBOPEUHNIL;

JieJaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKHU, ACAYKTUBHBIX H
WHYKTUBHBIX YMO3aKJIIOUCHHH, YMO3aKIIIOUSHHH 110 aHAJIOTUH;
paz0bupaTh J10Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKIACHUM (IIPsIMBbIE U OT
MPOTUBHOI0), MPOBOJIUTH CAMOCTOSTEIIBHO HECI0XXHBIE JTOKa3aTeIbCTBa
MaTeMaTH4eCKuX (akToB, BBICTpAUBaTh AapPryMEHTAIMIO0, MPUBOJUTH
PUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh CMOco0 perieHus: ydeOHOM 3amayu (CpaBHHBATh HECKOJIBKO
BApUAHTOB pEIICHMs, BBHIOMpPATh HauboJee MOAXOMAIUMNA ¢ Y4E€TOM
CaMOCTOSITETILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciieoBare/ibCKHe JelCTBHA.

HCIIOJIB30BaTh BOIPOCHI KaK HMCCIIECIOBATEIIBCKUM MHCTPYMEHT ITO3HAHUS,
bopMyaMpoBaTh BOMPOCHI, (PUKCHUPYIOIIME MPOTUBOpPEUHE, MHPOoOIEMY,
CaMOCTOSATENILHO YCTaHABJIMBAaTH HCKOMOE M JIaHHOE, (OPMHPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3UIINI0, MHEHHUE;

MPOBOJUTh TIO CaMOCTOSATEIBLHO COCTaBJICHHOMY TUIaHY HECIIOKHBIN
OKCIICPUMEHT,  HEOOJIBIIIOE  HCCICAOBaHUE IO YCTaHOBJICHHUIO
OCOOEHHOCTEM MaTeMaTHYECKOro OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXKTy COOO0M;

CaMOCTOSITeNIbLHO (hOPMYJIUPOBATH 00OOIIEHHS M BBIBOJBI MO pe3yJibTaTam
MIPOBEIEHHOTO HAOJIOCHUS, HUCCISAOBaHUS, OICHUBATH JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHUIA;

IIPOTHO3UPOBATh BO3MOJKHOE pPa3BUTHE IIPOIECCa, a TaKXKE BBIJIBHUIATh
MIPEIOJI0KEHHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ undgopmanmeii:

BbIABJIITH HEOJOCTATOYHOCTL H M30BITOYHOCTD I/IH(bOpMaI_[I/II/I, JaHHBIX,



HEOOXOMMBIX JIJISI PEIICHUS 3aa49H;

e BBIOMpaTh, AHATM3UPOBATH, CUCTEMATU3UPOBATH W HHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUIHBIX BUAOB U (DOPM MPEICTABICHUS;

e BBIOMpaTh (opMy TpencTaBieHHs WHGOPMAIMK W WIIIOCTPUPOBATH
pelaeMbie 3aJadyd CXeMaMH, JuarpaMMaMH, HWHOH TpaduKO W UX
KOMOHMHAIUSIMU,

e OIICHWBATh HAMEKHOCTH WHGOPMAIMHM TIO KPHUTEPHUAM, MPEAIOKCHHBIM
YUUTEIIEM WU CHOPMYITHPOBAHHBIM CAMOCTOSITEIIEHO.

KOMMyHHKaTHBHbIe YHUBEpPCAJIBHLIC y‘leﬁHLIe HeﬁCTBHH:

e BOCIPUHUMATH U (POPMYJIUPOBATH CYKJIECHHUSI B COOTBETCTBUM CYCIOBUSIMHU U
HeJIsIMU OOLEHUS], ICHO, TOYHO, TPAaMOTHO BBIPAXXaTh CBOIO TOUKY 3pPEHUS B
YCTHBIX Y ITHCbMEHHBIX TEKCTaX, AABaTh MTOSICHEHUS 110 X0y PELICHU 3a7a4H,
KOMMEHTHPOBATh NOJyYECHHBIN pPE3yJIbTaT;

e B X07€ 00CYXJIeHHs 337]aBaTh BOIIPOCHI IO CYIIECTBY 00CYX AAEMOU TEMBI,
poO0JIeMBbI, pelIaeMoi 3aJ1auu, BbICKa3bIBaTh UAECH, HAIIEJICHHBIE HAa MIOUCK
pelIeHus, COIOCTaBIATh CBOU CYXICHHS C CYXICHUSAMU JPYrUX
YYaCTHUKOB JHaliora, oOHapyXUBaTh pa3IMyle U CXOJCTBO MO3MIIUM, B
KOPPEKTHOH (popme popMyarpoBaTh pa3HOTIIACHS, CBOU BO3PAKEHUS;

e TMpPEACTAaBIATH  pe3ydbTaTbl  pEIIEHUs  3aJaud,  DKCIEPUMEHTA,
UCCJIEIOBAHUSI,  IPOEKTa,  CaMOCTOSATEIbHO  BBIOMpATh dbopmar
BBICTYIUUICHUS ¢ YYETOM 3aJ1a4 MPE3CHTALMN U OCOOEHHOCTEN ayIUTOPUH;

e IIOHMMATh W  MCIOJB30BATh  MPEUMYyLIECTBA  KOMAaHIHOU 151
WHIUBUIYyAIbHOW pa0OThl TPH PEHICHHH YYEOHBIX MaTeMaTUYeCKHUX
3a1ay;

e TMPUHUMATH 11€JIb COBMECTHOMN JIEATEIIBHOCTH, MIAHUPOBATh OPTaHU3AIUIO
COBMECTHOM paboOThl, pacmnpenensiTb BUIBI paldOT, J0TOBapUBATHCS,
00CyXIaTh TPOIIECC U Pe3yIbTaT padOThl, 0000IIaTh MHEHHSI HECKOIBKHUX
JIIOICH;

e yYaCTBOBaTh B TIPYNNOBBIX ¢opMax paboTel (0OCykaeHusi, oOMeH
MHEHHUSIMHA, MO3TOBBIC IITYpMbl WU JPYTH€), BBIMOJHATH CBOK YacTh
paboOThI M KOOPAUHUPOBATH CBOM JACUCTBUS C IPYTUMHU WICHAMH KOMaH/IbI,
OIICHMBATh KAa4E€CTBO CBOETO BKJaJa B OOMIMH MPOAYKT MO KPUTEPHSM,
chOpMYIUPOBAHHBIM YIaCTHHUKAMU B3aUMOICUCTBHSI.

PeryisiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1elCTBUS
Camoopranusamnus:

e CaMOCTOSITEIILHO COCTaBJISITH IUIAH, aJITOPUTM PEUIEHUd 3aJaud (WU ero
4acTh), BBIOMpATh CIOCOO pPEMICHUsS C y4ETOM HMMEIOIINXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXKHOCTEM, apryMEHTUpPOBATh M KOPPEKTUPOBATH
BapUAHTHI PEIIEHUN ¢ YIETOM HOBOM MH(MOpPMAIIUH.



CﬂMOKOHTpOJ’Ib, SMOIHUOHAJIbHBbIN HHTEJJIEKT:

BJIAJETh CHOCO0AMU  CaMONPOBEPKH, CAMOKOHTpOJISI —Mpolecca U
pe3yJibTaTa pEIICHUsI MATEMATUYECKOM 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTh IIPH PEIICHUU
3a7laul, BHOCUTb KOPPEKTHUBBI B JIESITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITEILCTB, HAMIEHHBIX OLTMOOK, BHISIBICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTaTa AEATEIbHOCTH IMOCTABICHHOUN LIENIH
U YCIIOBUSIM, OOBSCHSITh MPUUUHBI JOCTHKCHUS WIIM HEIOCTUKEHHUS LIEIIH,
HAXOJIUTh OMMOKY, TaBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.



HPEAMETHBIE PE3YJIBTATBI

K xoHily oOyueHus B /7 KJjacce OOy4arOlUMHCSA TOJIYYUT CICAYIOIINE
IPEAMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUSA

BrITIoNTHSATE, coYeTass yCTHBIE W TUCHBMEHHBIE TPHEMBI, apuMETUUECKUE
JNEUCTBUS C pallMOHATBHBIMU YUCIaMHU.

HaxonuTh 3Ha4YeHUs YUCIOBBIX BBIPAKEHHUM, MPUMEHSITh Pa3HOOOpa3HbIC
CIOoCOOBl U MPUEMBI BBIUUCICHUSI 3HaYEHUN JNPOOHBIX BBIPAKEHHM, COAEpKAIINX
OOBIKHOBEHHBIC U JECATUYHbBIC TPOOH.

[lepexonuTh OT onHOM (POPMBI 3aMUCH YUCEN K ApYyroi (mpeoOpa3oBBIBATH
JNECATUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B
YaCTHOCTH B O€CKOHEYHYIO ACCATUYHYIO JIPOOB).

CpaBHUBATH U YNOPAIOYUBATH PALIMOHAIBHBIE YHCIIA.

OKpyrJsTh yncna.

BBINOMHATS TPUKUIKY U OLIEHKY PE3yJIbTaTa BHIUMCICHUH, OIIEHKY 3HAUYCHUM
YHUCJIOBBIX BBIPAKCHUM. BBIMONHATE AEHCTBHUS CO CTENEHSMH C HATypaJbHBIMU
MOKa3aTEISIMH.

[IpyuMeHATh NpU3HAKK ~ JCIMMOCTH, PpA3J0KEHUE  HA  MHOXUTEIU
HATypaJIbHBIX YUCET.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIC 3a/1aud, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYMH, MPONOPIHOHAIBHOCTBIO BEIUMYMH, MPOILIEHTAMHU, HWHTEPIPETUPOBATH
pe3yabTaThl PEIICHUS 3aa4 C YYETOM OIPAHMYECHHH, CBSI3aHHBIX CO CBOMCTBAMH
paccMaTprUBaeMbIX OOBEKTOB.

AJuiredOpanvecKue BbIPaKeHUs

Hcnonb3oBaTh anreOpanyeckyrd TEPMHUHOJOTHIO U CUMBOJIMKY, MPUMEHSThH
e€ B Iipoliecce OCBOCHHS Y4eOHOTo MaTepurarna.

Haxonuth 3HaueHusi OyKBEHHBIX BBIPAKCHUIN TMPU 3aJaHHBIX 3HAUYCHUSX
MePEMEHHBIX.

BeimonasaTh  mpeoOpa3oBaHMsi  LETOTO  BBIPAXKEHHS B~ MHOTOWICH
MPUBEJICHUEM TIOJIO0HBIX ClIaraeMbIX, PACKPHITHEM CKOOOK.

BrIMonHAT, yMHOXEHHE OJHOYJICHA Ha MHOTOWIEH M MHOToYJeHa Ha
MHOTOWICH, TPUMEHATH (POPMYIIBI KBaJipaTa CyMMBI U KBaJIpaTa pa3HOCTH.

OcCylIecTBIATh Pa3N0KEHUE MHOTOWIEHOB HAa MHOXHUTEIU C TIOMOIIBIO
BBIHECCHHUSI 3a CKOOKM OOIINEro MHOXWTEJNS, TPYIIHUPOBKUA  CJIaraeMbiX,
npuMeHeHUs (HOPMYJT COKPAIIEHHOTO YMHOXKECHHUS.

[IpuMeHsaTh MpeoOpa3oBaHUs MHOTOWICHOB ISl PEIICHUS Pa3IMYHBIX 3aja4
13 MaTEMATHKHU, CMEKHBIX IIPEJAMETOB, U3 PEATLHON MPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTEIEHEHM C HATypPaJlbHBIMM TMOKA3aTEISIMUA IS
npeoOpa3oBaHUsl BRIPAKECHUH.



YpaBHeHMs U HEPABEHCTBA

Pemlate JMHEMHBIE ypaBHEHHs C OJHOM IEPEMEHHOM, NMPUMEHSS NpaBUia
[Iepexo/1a OT UCXOAHOTO YPAaBHEHUS K PAaBHOCWIBHOMY eMy. [IpoBepsaTs, ABnseTcs
JI YHCIIO KOPHEM YPaBHEHHS.

[TpumeHsATh rpaduueckre METObI IPU PEILIEHUH JIMHEWHBIX YPaBHEHUN U UX
CUCTEM.

[lonOupaTe npuUMepbl Map YHCEN, SBISIIOUIMXCS PEHIEHUEM JIMHEWHOTO
YPaBHEHUS C ABYMsI IEPEMEHHBIMH.

CtpouTh B KOOPAMHATHOM IJIOCKOCTU TpaduK JIMHEHMHOIO YpaBHEHUS C
JABYMsI TNEPEMEHHBIMH, MOJIb3YSCh TpaUKOM, IMPUBOJIUTH MPUMEPHI PEILICHUS
YpaBHEHUS.

Pemate cuctemsl 1ByX JTMHEHHBIX YPAaBHEHUHN C IBYMS IEPEMEHHBIMU, B TOM
qucie rpaguuecku.

CocraBnaTe M pemaTh JIMHEMHOE YPAaBHEHUE WIH CHCTEMY JIMHEWHBIX
YPaBHEHUN MO YCIOBUIO 3a/layd, HHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥ TIOJy4YE€HHBIN Pe3yJIbTar.

DOyHKIUU

N300paxaTh HA KOOPAUHATHON NPSIMON TOYKH, COOTBETCTBYIOIIME 3a/1aHHBIM
KOOpJMHATaM, Jy4YH, OTPE3KH, HUHTEPBAJIbI, 3AIMCBHIBATH YACIOBBIE IPOMEKYTKH Ha
anreOpanyeckoMm si3bIKeE.

OTMeuaTh B KOOPJAWHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpPJAWHATAM,
CTpouTh rpaduku TMHENHBIX GyHKIMA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh € MOMONIbIO (YHKLIMIA HW3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU:. CKOPOCTb, BPEMs, PACCTOSHHUE, LI€HA, KOJIUYECTBO, CTOUMOCTb,
IPOU3BOIUTEILHOCTD, BpeMsi, 00BEM paOOTHI.

Haxonuth 3HaueHre (QyHKIHMH 10 3HAYEHUIO €€ apryMEHTA.

[Tonumate rpaduyeckuid cnocod MPEeACTaBICHUS M aHaIM3a HUHPOpPMALUH,
U3BJIEKaTh U UHTEPIPETUPOBATH MHPOPMAIIUIO U3 TPAPUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCHUMOCTEM.

K xkoniy oOyuenus B 8 kJjacce OOy4aromUHCSA TOJTYYUT CICAYIONINC
IPEAMETHBIE PE3YJIbTATHI:

Yucsia ¥ BIYMCICHUSA

Hcnonb30BaTh HAYaJbHBIE MPEICTABICHUS O MHOXECTBE JEHCTBUTENBHBIX
qycesl AJisl CPaBHEHUs, OKPYTJICHUS U BBIYHUCICHUM, N300paxaTh JEHCTBUTENbHBIC
YyCJla TOYKaMU Ha KOOPAUHATHOU NIPSIMOU.

[IpumeHsATh TOHATHE apU(PMETHUECKOTO KBAJPATHOIO KOPHS, HAXOAMTH
KBaJIpaTHbIE KOPHM, HCIONB3YS MPU HEOOXOJMMOCTH KaJbKYJSTOP, BBIMOJHSTH
npeoOpa3oBaHusl BBIPAKEHUN, COJEPKAIIMX KBAJAPATHbIE KOPHU, HCIOIb3YS
CBOMCTBA KOPHEU.



Hcnonp30BaTh 3amucu OOJBIIAX M MAJIBIX YUCET C TMOMOIIBIO JACCATUIHBIX
npoOeii u creneneit yucna 10.

AJsire0OpanyecKue BbIPaKeHUsI

[IpuMEHATP TNOHATHE CTENEHW C LEIbIM I[OKAa3aTelIeM, BBIIOIHATh
npeoOpa3zoBaHus BEIPAKEHUM, COEPHKAIIUX CTEIIEHHU C IEJIBIM TTOKA3aTeIeM.

BBITIONHATE TOXIECTBEHHBIE TPEOOPa30BaHUS PAIMOHATBHBIX BBIPAKECHUN
Ha OCHOBE IMPaBWJI JEHCTBUI HAJl MHOTOUYJICHAMH U aJIreOpandecKUMU APOOSMHU.

PacknanpiBaTh KBaApaTHBIN TPEXUIIEH HA MHOKUTEIH.

[TpumeHsTh npeodpa3oBaHus BEIPAXKEHUM JIs1 pEUICHUST PA3IMYHBIX 3a/1a4 U3
MaTeMaTUKH, CMEKHBIX ITPEAMETOB, U3 PEAIbHOW MMPAKTUKH.

YpaBHeHNS U HEPABEHCTBA

Pewiaty nMHEVHBbIE, KBAJpPAaTHBIE YPABHEHUS M PalMOHAJIBHBIC YpPaBHEHMUS,
CBOJISIIIIUECS K HUM, CUCTEMBI JIByX YPaBHEHUM C IByMsI IEPEMEHHBIMH.

[IpoBOAUTE MPOCTEHIINE UCCIIETOBAHUS YPABHEHUM M CUCTEM YPAaBHEHUWU, B
TOM YHUCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/IcTaBlIeHni (YCTaHABIMBAThH, UMEET
M YpaBHEHUE WJIM CHCTEMA YPABHEHUW PEIICHUS, €CIIM HUMEET, TO CKOJIbKO, W
npouee).

[lepexoauTh OT ciI0BECHOUN (POPMYIMPOBKH 3a/1a4u K €€ aire0panyeckon

MOJIEIM C TIOMOIIBIO COCTABJICHUS YpPaBHEHUS WM CHUCTEMbl YypaBHEHUH,
MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJIYYEHHBII pe3yybTarT.

[IprMeHSATh CBOWCTBA YHCIIOBBIX HEPABEHCTB JII CPAaBHEHUS, OIEHKH,

pelIaTh JUHEMHBIE HEPABEHCTBA C OJIHOM NMEPEMEHHON U UX CUCTEMBI, JaBaTh
rpa@uyuecKy0 WUIIOCTPALMI0 MHOXKECTBA PpEIIEHUH HEpPaBEHCTBA, CHCTEMBbI
HEPABEHCTB.

DOyHKIUU

[ToHumMaTh ¥ HCMONB30BaTh (PYHKIIMOHAIBHBIC TOHATUS U SI3bIK (TEPMUHBI,
CUMBOJIMUECKUE OOO3HAYECHUsI), ONPENENsATh 3HaueHUE (YHKIUU 1O 3HAYCHUIO
aprymMeHTa, OlpeAeaTh CBOMCTBA (PyHKIMH MO €€ rpaduky.

Crtpoutsb rpaduku dJIeMEHTapHBIX PYHKIUN BUA:

y=k/x, y =x2, y = x3,y = |x|, y = VX, ONHCHIBATb CBOWCTBA YHCIOBOM
dbyHkiuu 1o e€ rpaduxy.

K xoHmy oOydenuss B 9 kiacce oOydyarnuiics MOJYYUT CIETYIOLINE
peAMETHBIE PE3YJIbTaThI:

Yuciia ¥ BBIYUCTICHUS

CpaBHUBAaTh W YHOPSAOYMBATH PAlMOHAIBHBIE M HpPPALUOHAIIbHBIC YHUCIIA.

BrimonsaTh apudmMeTnueckue ASHCTBUSA C PAIMOHAIBHBIMU YHCIIAMH,
coyeTass YCTHbIE W TIMCbMEHHBIE TMPUEMBI, BBINOJHATH BBIYUCICHUS C
UPpAIMOHATBHBIMU YUCIIAMHU.



Haxomute 3HaueHHWs CTENEHEWM C LEeNbIMUA MOKA3aTesIMA W KOPHEH,
BBIYUCIISITH 3HAYEHUS YMCIIOBBIX BBIPAKCHUM.

OKpyrJisITh  IEUCTBUTEIBHBIC YMWCIA, BBINOJHITh MPUKUIKY pe3yJibTaTra
BBIUHCJICHU, OLICHKY YMCJIOBBIX BBIPAKCHUMU.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBIE W KBaJApaTHBIC YPABHCHWS, YPABHEHUS, CBOJISIIMECS K
HUM, IPOCTENIIINE JPOOHO-pAIlMOHATBLHBIEC YPABHEHUS.

Pemate cuctembl JIBYX JIMHEWHBIX YPAaBHCHUH C JBYMS NEPEMEHHBIMU M
CHUCTEMBI JBYX YPABHEHUM, B KOTOPBIX OJHO YPaBHEHUE HE SIBJIACTCS JTUHEHHBIM.

Pemarh TekcTOoBBIE 3amaud  anreOpandeckuM CHOcoOOM C  TOMOIIBIO
COCTAaBJICHUS YPABHEHMS UM CUCTEMBI IBYX YPaBHEHUM C IByMsI IEPEMEHHBIMU.

[IpoBOAUTE MPOCTEHIINE UCCIIETOBAHUS YPABHEHUM M CUCTEM YPAaBHEHUWU, B
TOM YHCJI€ C IPUMEHEHUEM TI'papUUECKUX MPECTaBICHHUH (yCTaHABINBATh, UMEET
JI1 ypaBHEHUE WJIA CHUCTEMA YPABHEHUW PEIICHUS, €CIIA UMEET, TO CKOJBbKO, U
nmpouee).

Pemare nuHelHBIC HEpaBEHCTBA, KBaJApaTHbIE HEPABEHCTBA, H300pa)kaTh
pEIICHUE HEPABEHCTB HA YHWCIIOBOW MPSMOM, 3alMCHIBaTh PEIICHUE C MOMOIIBIO
CHMBOJIOB.

Pemate  cHCTEMBI  JIMHEHMHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIFOUAIOIIME KBaJpaTHOE HEPABEHCTBO, H300paKaTh PEIICHUE CHCTEMBI
HEPABCHCTB HA YHCJIIOBOU MPSIMOM, 3aMUCHIBATH PEIICHUE C TIOMOIIBIO CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NP PELICHUN PAJIUYHBIX 33/1a4.

DOyHKUIMHA

Pacno3naBath (yHKIIMM HW3y4YeHHBIX BHJIOB. IlOKa3bIBaTh CXeMaTHYCCKH

PAacIoyIOKEHUE Ha KOOPAMHATHOM MJIOCKOCTH TpadukoB (yHKIMHA Buaa: Y = KX, Yy
=kx+b,y=kix,y=ax2+bx+c,y=x3,y= Vx, y = |X|, B 3aBHCHMOCTH OT
3HA4YCHUN KOI(PPUITMEHTOB, OMUCHIBATH CBONCTBA (DYHKIIHIA.

CrpouTh M M300pakaTb CXEMAaTHUYECKH TpaUKy KBaIpaTUYHBIX (YHKILIHA,
OMKCHIBATH CBOMCTBA KBAJPATHUUHBIX (PYHKIMI MO UX Tpadukam.

Pacno3naBaTh KBajpaTUyHYyI0 QYHKIHIO IO (OpMyIie, MPUBOIUTH TPUMEPDI
KBaJIpAaTUYHBIX (YHKUIMNA U3 peaTbHOMN KU3HU, PUBUKHU, TEOMETPUH.

YucsioBble OCIEI0BATETbHOCTH U POTPECCUH

Pacnio3naBaTh apu@METHUYECKyI0 U TE€OMETPUYECKYI0 MPOrPECCHH IpHU
Pa3HBIX CMIOCO0aX 3a/1aHuUs.

BbIMONHATS  BBIYMCIEHHUS €  HCHOJb30BaHMEM (oOpMya N-ro  4jeHa
apu(pMETHIECKON ¥ TEOMETPUUECKOM MPOTPECCUi, CYMMBI TIEPBBIX N YJICHOB.

N300paxaTh YIEHBl MOCJIEIOBATEILHOCTY TOYKAaMU Ha KOOPIMHATHOMN
MJIOCKOCTH.



PemaTte 3amaum, CBS3aHHBIE C YHCIOBBIMH IIOCJIEIOBATEILHOCTSIMU, B TOM
qrclie 337a9d U3 pealbHON JKU3HH (C MCIIOJIb30BAHUEM KaJbKyJIATOPA, IUPPOBHIX
TEXHOJIOTUH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC
KoaunyecTBo 4acoB CnHCOK HTOTOBBIX Cnocod oneHku
H 3JIeKTp0HHLIe IUIAHUPYEMBIX Pe3yabTaToBC MTOrOBBIX
No AUMCHOBaHHUEC KOHTpO (III/I(l)pOBbIe) YKa3aHUeM 3TaloB UX IJIAHUPYEMBbIX
Pa3acjioB M1 TEM [MpakTuyeck ¢opmupoBanns pe3yabTaToB
n/m Bcero | JabHBIE 00pa3oBaTe/IbHbI
NPOrpamMMbl ue padoTbl
padoThbI e pecypcsl
° CucremaTu3upoBatb U | Y CTHBII
oborarars 3HaHUs 00 OTpocC;
OOBIKHOBEHHEBIX U ITuceMeH
JIECATUYHBIX IPOOSIX.; -
°
CpaBHuBath 1 KOHTDOIH
YIOPSAOYUBATH IpOOH,
npeoOpa3oBbIBas MPU
HEOOXOIUMOCTH JIECATHYHBIC
JipoOr B OOBIKHOBEHHBIE,
OOBIKHOBEHHBIE B
Uyca u JIECATUYHBIC, B YaCTHOCTH B
bu6mmorexa [{OK
S — HOK | Geckoneunyio aecsSTHUHYIO
25 1 https://m.edsoo.ru/7 | npoOs.;
PanmonansHbie
f415b90 ° IIpumeHATH
qyucna

pa3zHO0Opa3HbIe CIIOCOOBI U
NPUEMBI BEIYUCIICHHS
3HA4YEeHUH TPOOHBIX
BBIPAKEHMI, COAEPIKALUX
OOBIKHOBEHHBIE U
JECSITUUHbIE TPpOOH:
3aMEHSATH MIPU
HEOOXOINMOCTH
JECATUYHYIO 1pO0b
OOBIKHOBEHHOU U
OOBIKHOBEHHYIO JIECITUYHOH,
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MPUBOJUTH BBIPAXKEHUE K
dopme, Hanboree y1oOHOM
JUISI BEIYMCIICHHUM,
npeoOpa3oBHIBaTh JPOOHBIE
BBIPQKCHUS HA YMHOXEHUE U
JIEJICHNUE JTeCATUIHBIX
npoOelt K TeHCTBHSIM C
[EJTBIMU YHUCTIAMHL.

° [TpuBOINTE YHCTIOBBIC
1 OyKBEHHBIE IPUMEPHI
CTEMNEeHH C HATypaJIbHbIM
IOKa3aTrejieM, OObSICHIA
3HAYEHUS] OCHOBAHUS
CTCTICHH U TIOKA3aTeJIsI
CTETEeHH, HAXOAWTh
3HAYCHUS CTEIICHEW BUIA an
(a — moboe parroHanbHOE
YHCII0, N — HATypaIbHOE
YHCIIO).;

° [Tonumarp cMbICT
3amuCcH OOJIBIITNX YUCEN C
MOMOIIIBIO AECATUYHBIX
IpoOelt U cTerneHel uncina
10, npuMeHsATh UX B
pCATbHBIX CUTYaIUSX.;

° [IpuMeHATH NpU3HAKU
JIEITUMOCTH, Pa3JIOKEHUS Ha
MHOKUTEIH HATypaTbHBIX
YHCeL.;

° Pematp 3a1aun Ha
YaCTH, TTPOIICHTHI,
MPOTOPIINHU, HA HAXOXKICHHE
npoOu (TIpOIIeHTa) OT
BEJIMYMHBI U BEJTMYUHBI 110 €€
IpoOu (MIPOLIEHTY), TPoOHU




(mporieHTa), KOTOPHBIiA-
COCTaBJISI€T OJJHA BEJINYMHA
OT JAPYIOil.;

° [IpuBoauTS,
pa3buparts, OLICHUBATh
pa3IMyHbIE PEIICHNUs, 3alIUCU
pelIeHni TeKCTOBBIX 3a/1a4.;

. Pacno3naBarn u
OOBSICHATh, ONHUPAICh HA
onpeieNeHus, psIMO
MIPOMOPIIMOHABHBIC u
obpaTtHO

MIPOMOPIIMOHATBHBIC
3aBUCHMOCTU MEXITY
BEJIMYHMHAMU; MIPUBOJIUTH
MIPUMEPBI ITHX

3aBUCUMOCTEN U3 PEAIBHOIO
MHUpa, U3 JPYrux Y4eOHBIX
IIPEIMETOB.

° Pemate  mpakTHKO-
OPUEHTUPOBAHHBIE  3a1a4u
HAa  JApoOwu, IIPOLIEHTHI,
MIPSAMYIO " o0paTHyo
IIPONOPLUOHAIBHOCTH,
IIPONOPLINHY;

Anrebpanueckue
BBIpKEHUS

27

but6mmoreka [IOK
https://m.edsoo.ru/7
f415h90

OBnazners  anredpandeckoit
TEPMUHOJIOTHEN u
CHUMBOJIMKOM, IPUMEHSATH €€ B
npolecce OCBOEHUS
yueOHOro MarepHana.;

. Haxonute 3HaveHus
OYKBEHHBIX BBIpOKEHUN MpU
3aJJaHHbIX 3HAYEHUSAX OYKB;
BBIIIOJIHATE BBIYHCIICHUA 110

dopmynam.;

VcTHBIM
Ompoc;
ITuceMeHHBIN
KOHTPOJIb;
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. BrimoaaaTte

npeoOpa3oBaHus IEJIOTO
BBIPQKCHHS B  MHOTOUJICH
MIPUBEICHUEM MOJO0HBIX
cllaraeMbix, PACKpBITHEM
CKOOOK.;

*BhInoaHATS YMHOXXCHHUE

OJHOYJICHA HAa MHOTOWICH U
MHOTOWIEHa Ha MHOTOYJICH,
IIPUMEHSITh (hopmyIbl
KBajlpaTa CyMMBI M KBaJpara
pa3HOCTH.;

. Ocy1iecTBIAThH

pasiokeHne MHOTOWICHOB Ha
MHOKUTEIIN yTEM
BBIHECCHHSI 3a CKOOKH
o0miero MHOXHUTEJI,
IIPUMEHEHHUS (hopmyIbl

Pa3sHOCTH KBaJpaToB, (hopmy
COKPAILLIEHHOTO YMHOXEHUS.;
. [IpumenaTH
npeoOpa3oBaHue
MHOTOWJIECHOB ISl PEHICHUS
Pa3INYHbIX 3a1a4 u3
MaTEeMaTHKH, CMEXHBIX
OpeIMETOB, U3  pealbHOMN
NPaKTUKH. ;

*3HAKOMUTBCS C UCTOpUEH

Pa3BUTHA MAaTCMATUKH,

YpaBHeHus U
HEpaBEHCTBA

20

but6mmoreka [IOK
https://m.edsoo.ru/7
f415h90

Pemars nuHeiiHOE ypaBHEHHE
c OJIHOH [IEPEMEHHO,
MIPUMEHSIS paBujia rnepexojaa
OT HCXOJHOTO YpPaBHEHHS K
PaBHOCHJIILHOMY €My OoJiee
MIPOCTOTO BUJIA.;

VYcrHbIN
OIIpoC;
ITucemeHHbIN
KOHTPOJIb
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. [IpoBepsarts, sBisieTCs

JM  KOHKpETHOE YUCIIO0
KOpPHEM ypaBHEHMS. ;
. [Tonbupats npuMeps!
map 4ucell, SBISIOIIHUXCA
peuieHremM JINHEWHOTO
YpaBHEHUSA c JIBYMS
[IEPEMEHHBIMU.;
. Crpouts B
KOOPJAMHATHOM IUIOCKOCTH
rpaduk JMHEHHOT O
YpaBHEHUS c JBYMSI
MIEPEMEHHBIMHU;  TOJIb3YSCh
rpadukoM, MIPUBOJIUTH
MIPUMEPBI peLIeHust
YpaBHEHHSL.;
. Haxomute  pemenne
CHUCTEMBbl JIByX JIMHEHHBIX
yYpaBHEHUU c JIByMS
MIEPEMEHHBIMU. ;

. CocTaBniTh U pemaTh

YPaBHEHUE WU CUCTEMY
YPAaBHEHUH 110 YCIOBHIO
3a/1a4y, UHTEPIPETUPOBATh
B COOTBETCTBUU C
KOHTEKCTOM 3aa4u
MIOJIYYEHHBIN pe3yibTarT;

Koopaunats! u
rpaduku. OyHKIUU

24

but6mmoreka [IOK
https://m.edsoo.ru/7
f415h90

° N300paxaThb Ha
KOOpJIMHATHOM MPAMO
TOYKH,  COOTBETCTBYIOLIHE
3aJlaHHBIM KOOpJMHATaM,
Jy4d OTPE3KH, WHTEPBAJbL;
3anMchiBaTh UX Ha
anredpanvdeckoM s3bIKe.;

YcTHbIM
OIpoc;
ITnceMeHHEBIN
KOHTpOJIb;
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° OtMeuaTh B
KOOPAMHATHOM  IJIOCKOCTH

TOYKH o 3aJJaHHBIM
KOOpIUHATaM; CTPOUTH
rpaduKu HECIIOKHBIX
3aBHCHMOCTEIA, 3aJaHHBIX
dbopmyiIaMu, B TOM YHCIE C
IIOMOLIBIO U (PPOBBIX
nabopaTopuii,

° [IpumensTh, u3y4yaTh
MPEUMYIIECTBA,
WHTEPIPETUPOBATH
rpaguyecKuii croco0

MPEJCTaBIICHUS W aHaJH3a
Pa3HOOOPa3HOM KMU3HEHHOU
nH(pOpMAIHH;

° OcBauBaTh  IOHSATHE
¢byHKLHY, OBJIa/IeBaTh
(GyHKIMOHATBHON
TEPMUHOJIOTHEH. ;

J Pacno3naBats
nuHenHyo (QyHKIHo Y = KX
+ b, onuceBaTe €€ cBOMCTBA
B 3aBHCHUMOCTH OT 3HAYeHMH
ko3 durmrentos k u b.;
Crpoutb rpaduku TMHEHHON
bynkunn, ¢y Y = | x
l.;

[ Hcnonb3oBath
uudpoBBIe  pecypcel s
ITOCTPOEHUS rpadukoB

GYHKIMH W WM3Y4YeHHS] HUX
CBOWCTB;
[IpuBoauTE IPUMEPHL
JIMHEWHBIX 3aBUCUMOCTEHN B




PCAIBHBIX IMMPOLCCCAX U
SABJICHUSAX,

IToBTOpEHUE 1

bu6mmorexa [JOK

Bri6upars, IIPUMEHSATH
OIICHUBATH CTII0COOBI
CpaBHEHUS qyucern,
BBIYHCIICHUI,
npeoOpazoBaHmit
BBIPaKCHU, peleHus
YpaBHEHUH. ;

OcyliecTBISITh
CaMOKOHTPOJIb
BEIIIOJIHSIEMBIX JIEUCTBUN U

VcTHBIN
Ompoc;
ITnceMeHHBIN
KOHTPOJIb;

5 6 https://m.edsoo.ru/7
00o00mIeHne CaMOIIPOBEPKY  pe3yibTara
1415090 BBIYMCIICHUIA,
npeoOpa3oBaHUi,
IIOCTPOEHHUH.
Pewrate 3agaun U3 peaibHON
KU3HH, IPUMEHSITh
MaTeMaTH4eCKue  3HaHUS
JUIs  pelleHus 3ajad M3
JPYTUX MPEIMETOB.
OBUIEE KOJIMYECTBO
YACOB I10 102

ITPOTPAMME
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8 KJIACC

KonuyecTBo yacos Cnmcox UTOroBbIX Cnoco0
HanMeHoBaHHe JJIEKTPOHHBIC | [ raHHpyeMBIX Pe3yIbTATOB C OLICHKH
Ne PA3NENIOB U TeM Kontposs | Ilpaktny | (undposbie) yKa3aHHEM 3TAMoB HX HUTOTOBBIX
n/m nporpaMmb Bcero | HbIe ecKue obpasoBare/b ¢popmupoBanus IIAHMPYeMbI
padoThI padoThI HbIE pecypchbl X
pe3yJ1bTaToB
@opMyIHpPOBATH ONIPENEIICHHAE VYcerHbii
KBaJ[paTHOT'O KOPHS U3 yHCIa, 0IIPOC;
apu(pMETHIECKOrO KBAIPATHOTO | TTpchMeHHEI
KOpHA. KOHTPOJIb
CpaBHHBATH U YIIOPSI0YUBATH
palOHATIbHbBIE U
UppalnroHaIbHBIE YUCIIA,
3aIMMCaHHbIE C TIOMOILIbIO
KBaJ[paTHBIX KOPHEH;
[TpuMeHATH oneparnuo
T —. W3BJICYEHUS KBAIPATHOTO KOPHS
Hucna u 1IOK U3 YHCIIA, UCTIONb3Ys IPU
BBIYMCIICHHUS. 15 1 HEOOXOUMOCTH KaJIBKYIISITOD;
KBanpaTHbsle KOpHU https.//i.eds00.r 3HAKOMUTHCS C UCTOPUEN
u/7f417af8

pa3BUTHS MaTEMaTUKU

CpaBHUBaTh U YHIOPSAJ0YNBAThH
paloHaIbHbIE U
MppalyoHaIbHbIC YHCIIA,
3aMMCcaHHbIe C TOMOIIbIO
KBa/IpaTHBIX KOpHEN

Boruncnsate 3HaueHust
BBIPAKEHUH, COAEPKALLUX
KBa/IpaTHbIE KOPHU, UCIIONIb3YS
IpU HEOOXOIUMOCTH
KaJIbKYJISITOP
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Yucna u
BBIYHUCIIEHUS.

CreneHb ¢ LEIBIM

II0Ka3aTcCJIEM

bubnuoreka
LHOK
https://m.edsoo.r
u/7f417af8

dopMynHpOBaTh ONPENEIICHUE
CTEMNEHU C IEJIbIM
MIOKa3aTeleM;

[TpencTaBasTh 3aMKUCh OOMBIIUX
Y MaJibIX YHCEJl B CTaHJAPTHOM
BUJIC.

Hcmonp30BaTh 3aMuch YHCEI B
CTaHJIAPTHOM BUJE JJIsI
BBIPAXKECHHS Pa3MEPOB
00BEKTOB, IIMTEILHOCTH
MPOLECCOB B OKPYKAKOIIEM
MHUpE.

IIpuMeHATH CBOMCTBA CTENIEHU
JUISL TIpeoOpa3oBaHus
BBIPAXKEHHUI, COJIEPIKALIUX
CTCIICHH C IICJIBIM II0KA3aTeICM

YcTHBIN
OIpoc;
IInceMeHHBIN
KOHTPOJIb

Anrebpanyeckue

BBIPKCHHUS.
KBagpartusiit
TpEXUIIEH

bubnuoreka
HOK
https://m.edsoo.r
u/7f417af8

PacnioznaBaTh KBaspaTHbBIN
TPEXUJIEH, YCTaHABIMBATh
BO3MOYKHOCTb €I0 pa3JIOKECHUS
Ha MHOXWTEIIH;
PacknanbiBaTh Ha MHOXKHUTEIH
KBaJPATHBIN TPEXUIIEH C
HEOTPULIATEIIbHBIM
JUCKPUMHHAHTOM

YcTHBIN
Ompoc;
IInceMeHHbBIN
KOHTPOJIb

Anrebpanueckue

BBIpAKEHUSI.
Anrebpanueckas
IpoOb

15

bubnunoreka
IIOK
https://m.edsoo.r
u/7f417af8

3anuchIBaTh anredpanyeckue
BBIPAXKCHUA;

Haxonuth o6nactb
OIpPEECIICHNUS PAlUOHAIILHOTO
BBIPAKCHUSL.

@opMyIHMpPOBaTH OCHOBHOE
CBOWCTBO anrebpanyeckon
JIpoOH U MPUMEHSITDH €ro AJis

YcTHbIM
OIpoc;
ITrucbMeHHBIN
KOHTPOJIb
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npeoOpa3oBaHus IPoOEii;

BrimmonHaTe neicTBU C
anredpandecKuMu IpoOsSIMH

BrinosiHaTh neicTBus ¢
anredpandecKuMu ApoosSMu;
ITpumeHsTh IpeoOpa3oBaHUs
BBIPXEHUI JIJIS1 pelIeHUs
3ajau

YpaBHeHuUs u
HEPaBEHCTBA.
KBagparusie
ypaBHEHUS

15

Bbubmanoreka
IHOK
https://m.edsoo.r

u/7f417af8

Pacnio3naBathk KBagpaTHbIE
YpaBHEHMS;

3anuceiBaTh GOPMYITY KOpHEH
KBaJpaTHOI'O ypaBHEHHUS;
pelaTh KBaJpaTHbIE ypaBHEHUS
— TIOJIHbIE U HEIOJIHBIE,
3anuceiBaTh GOPMYITY KOpHEH
KBaJpaTHOI'O YpaBHEHHUS;
pelaTh KBaJpaTHbIC ypaBHEHUS
— IOJIHBIE U HEIOJIHBIE.
@opMyJIMPOBATH TEOPEMY
Buera, a Takxe oOpaTHYyIO
TEOpeMy, IPUMEHSTh 3TU
TEOpEeM IS pELICHU 3a1a4.
Pemate ypaBHEHMS,
CBOJSIIMECS K KBaJpaTHbBIM, C
MOMOIIbIO TIPeoOpa3oBaHUM U
3aMEHOHN NEPEMEHHO.
Pemate ypaBHeHUS,
CBOJISIIIIMECS K KBaJIpaTHBIM, C
MIOMOIIBIO0 TIpeoOpa3oBaHuil 1
3aMEHOM MEPEMEHHOM.
Pemarp TekcTOBBIE 3a1aun
anredpanveckM crocooom:
MIEPEXOIUTH OT CIIOBECHOU
(GhOpPMYITUPOBKU YCIOBUS

YcTHbII
OTIpOC;
IInceMeHHBIN
KOHTPOJIb
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3aJ]auu K anredpanveckoi
MOJIENIU MyTEM COCTaBIICHHUS
YpaBHEHUS.

YpaBHeHus U
HEpPAaBEHCTBA.
Cucremsl
YpaBHEHUU

13

bubnuoreka
IHOK
https://m.edsoo.r
u/7f417af8

CtpouTth rpadMKu JIMHEHHBIX
YPAaBHEHUH, B TOM YHCIIE
UCHONb3ys LU(POBbIE
pecypcbl;

Pewars cucrembl 1Byx
JIMHEHHBIX YPAaBHEHUU C IBYMs
IIEPEMEHHBIMU MTOJCTAHOBKOU U
CIIOKEHHEM;

Pa3nnyars napasuienbHble U
IepeceKaroIInecs npsiMble 110
UX YPaBHEHUSIM;

[IpuBoaMTH rpaduuecKyro
UHTEPIPETALUIO PEIICHUS
YpaBHEHHUS C ABYMs
IIEPEMEHHBIMU U CUCTEM
YPaBHEHUH C JBYMS
IIEPEMEHHBIMU

Pemnrate TexkcTOBEIE 3a/1aUU
anreOpanyeckuM crnocooom

YcTHBIN
OIpoc;
IInceMeHHBIN
KOHTPOJIb

YpaBHeHuA U
HEPABEHCTBA.
Hepasencraa

12

bubmnnoreka
LHOK
https://m.edsoo.r
u/7f417af8

®opMyIHpOBATH CBOKCTBA
YHCIIOBBIX HEPABEHCTB,
WJUTFOCTPUPOBATH UX HA
KOOPJAMHATHOU MPSMOHU,
JIOKa3bIBaTh alreOpanyecky;
[IpumensATh cBOKCTBA
HEPaBEHCTB B XOJ€ PEIICHUS
3ajad4;

Pemars nunelinbie
HEpPaBEHCTBA C OJTHOU
NepeMEeHHOI, 1300paXxaThb
pelIeHNe HEPABEHCTBA Ha

YcTHbIM
Ompoc;
IInceMeHHbBIN
KOHTPOJIb
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YUCJIOBOM MPSMOI;

Pemate cucteMbl JIMHEMHBIX
HEPaBEHCTB, U300paxarh
pEIIeHUE CUCTEMBI
HEpaBEHCTBHA YHUCIIOBON
IIPSIMOM;

Pemate cucreMpl JIMHEUHBIX
HEpaBEHCTB, U300paXkaTh
pelleHre CUCTEMBI
HEPaBEHCTB

Ha YHCIIOBOM MPSIMOM;

OyHKIMH.
OCHOBHBIE TTOHATHUS

bubnuoreka
HOK
https://m.edsoo.r
u/7f417af8

Hcnonw3oBars
(bYHKINOHATIBHYIO
TEPMHUHOJIOTHIO U CUMBOIIUKY.
BbraucnsaTe 3HaYCHUS
byHKIMH, 3a1aHHBIX
dopmymnamu (pu
HEO0OXOIMMOCTH UCIIOIB30BaTh
KaJIbKYJISATOP); COCTABIISATh
TaONIUIIbI 3HAUeHUH (DYHKITUH.
Ucnonp3oBath
(GYHKINOHATIBHYIO
TEPMHHOJIOTHIO U CHMBOJIUKY;
OnuceiBaTh CBOWCTBA (PYHKIIMH
Ha OCHOBE €€ rpaduka.
HccnenoBaTh mpuMepbl
rpauKoOB, OTPAKAIOIINX
peasibHbIe MPOLIECCHI U
SIBJICHUS.

YcTHBIN
OIIpoc;
IInceMeHHBIN
KOHTPOJIb

OyHKIUN.
Yucnossie pyHKINU

Bbubmnunoreka
LHOK
https://m.edsoo.r
u/7f417af8

Haxonute ¢ moMouso
rpaduka GyHKIUN 3HAUCHHE
OJHOM U3 paccMaTPUBAEMBIX
BCJIMYHMH I10 3HAYCHUIO
ApYroi.

OnuceiBaTh XapakTep
W3MEHEHHS OTHOMI

YcrHbIi
OIpoc;
ITuceMeHHBIN
KOHTPOJIb
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BEJIMYMHBI B 3aBUCUMOCTH OT
U3MEHEHUS JPYTOu.
Pacnio3naBaTh BHIbI
M3y4aeMbIX ()yHKITHIA.
[TpumensTs nuppoBbIE
pecypcehl sl TOCTPOCHHUS
rpadukoB QyHKIHI
[Toka3bIBaTh CXEMAaTHYECKH
MOJIO’KEHHE Ha KOOPAMHATHOM
IUIOCKOCTHU TpauKOB PyHKIUI
BUJA: Y= X°, Y = X*, y=KOpEHb
KBaApaTHBIA U3 X, Y = | x |,

Bubnmorexa Ocy1ecTBISITh CAMOKOHTPOJIb VYcerHbii
TloBTOpEHHE 1 ITOK BBITOJHAEMBIX IEUCTBUN U 0IIPOC;
10 000011IeHE 6 https://m.edsoo.r CaMOHPOBepuKy pesyipTarta . IInceMeHHBIN
f417af8 BBIUHCJICHHM, TPeoOpa3oBaHui, KOHTDOIE
uf7r417af8 MOCTPOCHUI p
OBIIEE KOJIMYECTBO
YACOB I10 102

I[TPOT'PAMME
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9 KVIACC

n/n

HauMmenoBanue
pa3aesioB U TeM
NporpamMmbl

Koan4yecTBO 4acos

Bcero

Kounrtpous
HbIe
padoThI

IIpakTHyec
KHe
padoThI

DJIeKTPOHHbIE
(uudposbie)
o0pa3oBareb
Hble pecypchbl

Cnmcok HTOTOBBIX IUIAHUPYEMBIX
pe3yJIbTaTOB CyKa3aHUEM ITaNoB
ux (popmupoBanus

Cnocod
OLIEHKH
HTOrOBBIX
JIaHUpYeM
BIX
pe3yJibTaToB

Yucna u
BBIUMCIICHHS.
JlericTBUTEIIbHBIE
yuciia

bubnuoreka
HOK
https://m.edsoo.r
u/7f419d08

-Pa3BuBaTh npecTaBIeHus o
YHCIax: OT MHOKECTBA
HaTypaJbHBIX YUCEI J0
MHOXKECTBA JCHCTBUTEIIbHBIX
YHCell.;

O3HaKOMMTECS C BO3MOKHOCTBIO
MIPEICTABICHUSAICHCTBUTEIILHOTO
Yypcia Kak 0eCKOHEYHOH
JECATHIHON APOOH, TIPUMEHSTH
JICCATHYHBICTIPHOTMIKSHUS
panroOHANTBHBIX HUPPAITIOHATEHBIX
YHCell.;

-3anuceIBaTh, CPAaBHUBATH

u YIOPSAI0YUBATE
JIECTBUTEIIHLHEIC YHCIIA. ]
-M300paxkaTs  JeiCTBUTEIBHBIE
yyclna TOYKAaMU KOOPAUHATHOM
IIPSIMOIL.

-3anuceIBaTh, CPABHUBATH U
YIOPSIIOYMBATH

JIeHCTBUTEIIHHEIC UK CIIA.;
-BEIMoONHATE, coueTast yCTHBIE U
MHUCbMEHHBIE TPUEMBIL,
apudmeTnyecKue qeicTBUS C
panrOHATBHBIMU YHCIIAMU;
HaXOJUTh 3HAUCHMS CTEIIEHEH C

VcTHBIl
0TIpOC;
[TucemenH
BIi
KOHTPOIIb



https://m.edsoo.ru/7f419d08
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LEJIBIMU TIOKa3aTeNsIMU U
KOpPHEH; BEIYUCIISATh 3HAUCHUS
YHCJIOBBIX BBIPAXKEHUIL.;
AHanu3upoBaTth U AeNaTh
BBIBOJIbI O TOYHOCTH
MPUONIVOKEHUS JEHCTBUTEIBHOTO
Yrcia Py PEIIeHUH 3a1ad.
-OKpyIJIATh NeHCTBUTEIbHbIE
Yrcyia, BBITOIHITD IPUKUAKY
pe3ysibTaTa BEIYMCICHUH,
OLIEHKY 3HA4YE€HUH YHCIOBBIX
BBIPA)KCHHI.

YpaBHeHuUs u
HEPaBEHCTBA.
YpaBHEHUS C OTHOU
IIEpEMEHHOM

14

bubmnnoreka
HOK
https://m.edsoo.r
u/7f419d08

-OcBauBaTh, 3alIOMUHATh U
MPUMEHSTH rpaduveckue
METO/IbI IIPU PELICHUH
YpaBHEHUH, HEPABEHCTB U UX
CUCTEM.

-Pacnio3naBats Liesble 1
JIpoOHBIE ypaBHEHHUS. ;

-Pernates 1uHeliHbBIE U
KBaJpaTHbIC YPABHEHHS,

YpaBHCHU:, CBOAAIIUCCA K HUM,

npocrteiimue ApooHo-
palMOHAJIBHBIE YPAaBHEHUS
-IIpennarats BO3MOKHBIE
CIOCOOBI PEIeHUsT TEKCTOBBIX
3aja4, 00CYKJaTh UX U peliaTh
TEKCTOBBIC 33JIa4H Pa3HBIMH
crioco6amu.

-Pemarp OukBanpatHbie
YpaBHEHHSI.

-Pemats ypaBHeHMs TpeTbel U
4eTBEPTOU CTENEHEN
Pa3JI0)KECHUEM HAa MHOKUTEIN.

VcTHBIl
0Ipoc;
IIucemenn
BIf
KOHTPOIIb
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https://m.edsoo.ru/7f419d08

-Pemats npobHO-
parrioHAIbHEIC ypaBHEHUS.
-IIpennaraTh BO3MOKHBIC
CIIOCOOBI PEIICHHS TEKCTOBBIX
3aja4, 00CY>KJaTh UX U pelaTh
TEKCTOBBIC 33]]a4H PA3HBIMU
crocodamu.;
3HAKOMHUTBCS C UCTOpUEH
pa3BUTHS MATEMATUKH.

YpaBHeHud U
HEPaBEHCTBA.
Cucrembl ypaBHEHHH

14

Bbubmmoreka
HOK
https://m.edsoo.r

u/7f419d08

-OcBauBaTh U IPUMEHSATh
IPUEMBI PEIICHUS CUCTEMBI
JIBYX JIMHEWHBIX YPaBHEHUU C
JBYMsI IEPEMEHHBIMU U
CHCTEMBI JIBYX YpaBHEHHI, B
KOTOPBIX OJJTHO YpPaBHEHUE HE
SIBJISICTCS JTMHEHHBIM.
-Hcnonp3oBaTh
(GyHKIMOHATBHO-TpaHIeCcKue
IPEJICTaBICHUS ISl pEIICHUs U
VICCIIE/IOBAHNSI YPABHEHUN U
CHUCTEM.

-AHanmM3upoBaTh TEKCTHI 33/1a4,
peuarh ux anredpanyecKum
Crocob0M: IEPEeXOIUThH OT
CJIOBECHOU (hOPMYIHPOBKU
YCIIOBUS 3a7ja4u K
anredpandeckoi MoJieu MyTéM
COCTaBJICHUS CUCTEMBI
YpaBHEHUH; PEIIaTh COCTaB
JIEHHYIO CUCTEMY ypaBHEHUH;
HWHTEPIPETUPOBATH PE3YNbTaT.
3HAKOMHUTHCS C UCTOPUEN
pa3BUTHS MAaTEMaTHKH.
-OcBauBaTh U IPUMEHSTH
MPUEMBI PELLICHUS] CUCTEMBI
JIBYX JIMHEHUHBIX YPABHEHUU C

VcTHbIN
0mpoc;
IIucemenn
BIN
KOHTPOIIb
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JIBYMs TIEPEMEHHBIMU U
CUCTEMBI JIByX YpaBHEHHUI, B
KOTOPBIX OJJHO YpaBHEHUE HE
SIBJIIETCS JIMHEWHBIM.
-Hcnonp3oBaTh
(GyHKIMOHATBHO-TpapUUecKue
IPEACTaBICHUS AJIS PEIICHUs U
HCCIIEA0BaHUs YPAaBHEHUN U
CHUCTEM.

YpaBHeHusa u
HEPaBEHCTBA.
HepasencrBa

16

bubnuoreka
HOK
https://m.edsoo.r
u/7f419d08

-Uurats, 3aIUCHIBATH,
IOHMMATb, UHTEPIPETUPOBATH
HEPAaBEHCTBA; UCII0JIb30BATh
CUMBOJIMKY U TEPMUHOJIOTHIO.
-Beinonusats npeobpazoBaHus
HEPaBEHCTB.

-Pacnio3naBartb n1MHEWHbIE 1
KBa/IpaTHBIC HEPABEHCTBA. ;
-Pemats JinHeliHbBIE
HEPAaBEHCTBA, CUCTEMBbI
JIMHEHHBIX HEPABEHCTB,
CUCTEMBI HEPABEHCTB,
BKJIFOYAIOIIUX KBAJIPAaTHOE
HEPAaBEHCTBO, U PEIIAaTh UX;
00CyXIaTh MOTY4YEHHbIE
peLIeHus.

-M306paxars perieHne
HEPABEHCTBA U CUCTEMBbI
HEPABEHCTB HAa YUCJIOBOM
IIPSIMOM, 3aIIUCBIBATH PELLIEHUE
C IIOMOIIBI0 CUMBOJIOB.;
-Pemate xBagpaTHbIe
HEPaBEHCTBA, UCIIONb3YS
rpaduveckre npeacTaBIeHusl.;
OcBauBaTh U IPUMEHSThH
HEpAaBEHCTBA IIPU PELLICHUU
pa3JIMYHBIX 3a/1a4.

VcTHBIN
Ompoc;
IIncemenn
13174
KOHTPOJIb
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OyHKIUU

16

bubnunoreka
LHOK
https://m.edsoo.r
u/7f419d08

-Pacnio3zHaBaTh BUOEI
M3ydaeMbIX (DyHKITHIA;
WUTIOCTPUPOBATH
CXEeMaTUIEeCKH, OOBSICHATE
pacrojoXeHue Ha
KOOPJAMHATHOM IIOCKOCTH
rpadgukoB GpyHKIUH BUIA: y =
kx,y=kx+b,y=k,y=ax’y
—ax®, xy=x,y=IxIB
3aBUCUMOCTH OT 3HAYECHUI
K02(PUITMEHTOB; ONMMUCHIBATH UX
CBOMCTBA.;

-Pacnio3naBath KBaJIpaTHUHYIO
¢dbysKIAIO TI0 hopMmyITe
-IIpuBoauThH pUMEpPHI
KBAJIPATHYHBIX  3aBUCUMOCTEH
U3 pEAIbHON KHU3HHU, (PU3UKHU,
TEOMETPHH.;

-BeisiBiiATE 1 00001aTH
0co0eHHOCTH Tpaduka
KBaIpaTUYHON QYHKIMH Y = ax?
+bx +c,;

-CtpouTts 1 U300paxkaTh
CXEeMaTU4YeCKH rpapuKu
KBaJIpaTUYHBIX (DYHKIIUH,
3a/laHHBIX GopMyTaMu BUIA
y=ax’, y=ax’+q,y=a(x +
p)%, y=ax®+bx +c.;
AHanM3upoBaTh U MPUMEHSATH
CBOWCTBA U3yYEHHBIX (QYHKIUN
JUTSI KX TIOCTPOCHUS, B TOM
qHcIe ¢ TOMOIIBIO IIU(PPOBBIX
pecypcoB;

-Ctpouts 1 U300paxxaTh
CXEMaTU4eCcKH rpapuku
KBaIPATHYHBIX (PYHKIIHIA,

VcTHBIN
Ompoc;
ITncemenn
BIM
KOHTPOJIb



https://m.edsoo.ru/7f419d08
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3aJlaHHBIX opMySaMu BUa
Lysactgy=ax+p)y
=ax“+bx+c,;
AHaNM3UpPOBATh U IPUMEHSATD
CBOMCTBA M3yYEHHBIX (PYHKITUN
JUTSL X TIOCTPOCHUS, B TOM
YHClIe C IOMOIIBIO0 U(PPOBBIX

pecypcoB;

YucioBele
OCJIEIOBATEILHOCTH

15

bubnuoreka
HOK
https://m.edsoo.r
u/7f419d08

-OcBauBarh U NPUMEHSTH
MHEKCHBIE 0003HAUEHHS,
CTPOUTDH PEUCBBIC
BBICKA3bIBaHMSA C
HCII0JIb30BAHUEM
TEPMUHOJIOTUH, CBSI3aHHOM C
ITOHATHEM
MIOCJICIOBATEILHOCTH.
-Ananu3upoBath Gpopmyiy N-To
YJIcHA OCJIEI0OBATCILHOCTH
WIH PEKYPPEHTHYIO hopMyIty?
BrruuciaTs 4iaeHbl
MOCIIEIOBATEIIFHOCTEH,
3a/IaHHBIX 3TUMH (POPMYIIaMH.
-YcraHaBnuBaTh
3aKOHOMEPHOCTD B MOCTPOCHUH
MIOCIIEIOBATEIIbHOCTH, €CIIH
BBITIMCAHBI IEPBBIE HECKOJIBKO
€€ 4JICHOB.

-Pacno3naBath
apuMeTHIECKyIo U
TEOMETPUUYECKYIO MIPOTPECCUH
MIPH pa3HBIX CIOC00ax 3aTaHuUs.
-Pemrates 3agauu ¢
HCIOJIb30BaHUEM (HOPMYII N-TO
YjieHa apu(PMEeTHIEeCKON 1
T€OMETPHUYECKON MTPOTPECCUH,
CYMMBI [IEPBBIX N YJIECHOB.

YcTHbIin
Ompoc;
ITucemenn
BIM
KOHTPOJIb



https://m.edsoo.ru/7f419d08
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-N300paxats YJICHBI
IIOCJIEZIOBATEBHOCTH  TOYKAMHU
Ha KOOPJMHATHON IIOCKOCTH.
-PaccmarpuBarhs npuMepsl
IIPOLIECCOB U SIBJICHUHN U3
peanbHOM KHU3HU,
WUTIOCTPUPYIOIINE U3MEHEHUE
B apu(MeTHUECKON
IIPOrpeCcCUy, B F€OMETPUYECKOM
MPOTPECCUU; U300paKATh
COOTBETCTBYIOIIUE
3aBHCUMOCTH IrpahUIeCKH.
-Pemars 3a1aum Ha ClI0KHbBIE
IIPOLIEHTHI, B TOM YHCJIE 3a/1a4U
U3 peajbHOI NPaKTHKH (C
HCII0JIb30BAHUEM
KaJbKYJISITOPA).

3HAKOMUTBCS C UCTOpUEH
pa3BUTHS MAaTEMATUKH.

Pemiate 3amaun Ha Cl10KHBIE YcTHBIN
[Tosropenue, bubnmoreka TDOMCHTRL, BTOM qncne(3a)1aq1/1 OIpoc;
U3 peajbHOM MPaKTHKH (C I
000 HUA UCHMEHH
7 Omenre, 18 LHOK HCIO0JIb30BaHUEM o
CUCTEMaTHU3aIUs https://m.edsoo0.r KaNbKy/ISTOPa). bIH
3HAHUH u/7f419d08 3HAKOMHTECS C HCTOPHEN KOHTPOIL
pa3BUTHS MATEMATHKH.
OBIIEE KOJIMYECTBO
YACOB I1O 102

[TPOI'PAMME
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