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HOACHUTEJIBHAA 3AIIMCKA

Anrebpa sBnsieTcs OAHUM M3 OINOPHBIX KYpPCOB OCHOBHOI'O OOILEro
o0pa3oBaHus: OHA 00ECHEeYMBAET U3yYEHUE IPYTUX AUCLUIUIMH, KAK €CTECTBEHHO-
HAay4yHOro, TaK M TyYMaHHUTApHOIO IMKJOB, €€ OCBOEHHWE HEOOXOAWMO I
MPOJIOJDKEHUST 00pa30BaHUs U B MMOBCEAHEBHOM KU3HU. PazBuTue y o0ydaronmxcs
HAy4YHBIX TMPEACTABICHUN O TMPOUCXOXKICHUH W CYIIHOCTH alre0panvdecKux
abcTpakiuii, crmocodbe OTpaKeHUs MAaTEeMaTUYECKON HAYKOM SBJICHUN M MPOLIECCOB
B TpUpoO/e M OOIIEeCTBE, POJIM MATEeMaTHYE€CKOr0 MOCIUPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIOCOOCTBYET (HOPMHUPOBAHNIO HAYYHOT'O MUPOBO33PEHUS
Y Ka4eCTB MBIIIJICHUS, HEOOXOIUMBIX ISl aalTallud B COBPEMEHHOM I (POBOM
obmiectBe. M3ydenue anredpbl oOecneynBaeT pa3BUTHE YMEHMsI HaOJIOJaTh,
CpaBHHMBAaTh, HAXOAWTb 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBILIICHHUS,
CHOCOOHOCTH apryMEeHTHUPOBAaHHO OOOCHOBBIBaTh CBOM JACHCTBUS U BBIBOJBI,
bopMynupoBath yTBepkaeHUs. OCBOEHHE Kypca anreOpbl 00eceuynBaeT pa3BUTHE
JIOTUYECKOTO MBIIIIEHUST OO0YYarolmUXCsl: OHU HCHOJB3YIOT JEAYKTUBHBIE U
WHAYKTUBHBIE PACCYXIACHHs, 0000IIeHHe U KOHKPETU3ALNUI0, aOCTparupoBaHue U
anasornto.  OOydenue  anreOpe  mpeamojaraeT  3HAYUTENbHBIM  00BEM
CaMOCTOSITEJIbHOM  J1€ATENIbHOCTH  O0YyYaroIIMXCsl, IO3TOMY CaMOCTOSTEIbHOE
pelleHre 3a/1a4 ABJISIETCS peann3anuen JesTeIbHOCTHOIO MPUHLUIA 00ydeHHUS.

B crpykrype mnporpammsl ydyeOHOro kypca «AnreOpa» i OCHOBHOI'O
obmiero o0pa3oBaHHsl OCHOBHOE MECTO 3aHUMAIOT COJEPIKATEIbHO-METOJUUYECKUE
TuHUM: «YUucna U BBIMUCIEHUSY, «AnreOpandecKue BBIPAKEHUSD, «Y paBHEHUS U
HepaBeHCTBa», «DyHkuum». Kaxngas W3 3TUX COAEPKATEIBbHO-METOINYECKUX
JVHWM pa3BUBAETCS Ha MPOTSHDKEHUH TPEX JIET N3YUEHUsS Kypca, B3aUMOJEHCTBYS C
APYTMMH €r0 JHHHUSIMH. B Xoje wu3ydeHuss ydeOHOro Kypca OOydJaroIImMcs
MPUXOAMUTCS JIOTHUECKH PacCyKIaTh, MCIOJIB30BaTh TEOPETUKO-MHOXKECTBEHHBIN
s3bIK. B CBSI3M ¢ 9TUM B mporpaMmy y4eOHOro Kypca «AnreOpa» BKIIIOYEHBI
HEKOTOpbIE OCHOBBI JIOTHKH, MPEICTABICHHbBIE BO BCEX OCHOBHBIX pazjeliax
MaTeMaTUYECKOro 00pa30BaHUs M CIIOCOOCTBYIOIIME OBJIAJICHUIO 00YUYarOITUMHUCS
OCHOB  yHMBEpPCAJIBHOI'O MaremMarudyeckoro s3blka. ColepxareiabHOW U
CTPYKTYPHOM OCOOEHHOCThIO y4eOHOro Kypca «Anredpa» SBISIETCA €T0
WHTETPUPOBAHHBIA XapaKTep.

Conmepxanue muHUM «Yucla W BBIUMCICHUS» CIYXXHT OCHOBOW ISt
JabHEUIIEro M3y4eHUs: MaTEMATUKH, CIIOCOOCTBYET PAa3BUTHUIO y OOYyYarOIIUXCS
JIOTUYECKOTO MBIIIUICHUSI, (DOPMUPOBAHUIO YMEHHSI MOJIH30BATHCS aIrOPUTMaMHU, a
TaKk)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIMMBIX JIJIsl TOBCEIHEBHOM
*U3HU. Pa3zBuTHE MOHATHS O YUCJE HAa YPOBHE OCHOBHOrO 00IIero oOpa3oBaHMS
CBSI3aHO C palMOHAIBHBIMU M HPpPAMOHAIBHBIMU YHCIaMH, (HOPMHPOBAHUEM



MPEICTaBICHUNH O JCHUCTBUTEIILHOM 4YHCJIE. 3aBEpIICHHE OCBOCHUS YHCIOBOM
JMHUU OTHECEHO K CpelHeMY 00IIeMy 00pa30BaHUIO.

CopeprxkaHue AByX aliredpandecKux JUHUN — « ANTeOpandecKue BhIPaKECHU
U «YpaBHEHUS U HEPABEHCTBa» CHOCOOCTBYET (OPMHUPOBAHUIO Y OOYYAIOIIMXCS
MaTeMaTHYeCKOro ammapara, HEoOXOIMMOTO [Jisi pEelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX TIPEAMETOB U MPaKTUKO-OPUEHTUPOBAHHBIX 3adad. Ha ypoHe
OCHOBHOTO 0OIIEro oOpa3oBaHHWs YYEOHBIM MaTepual TPYNIHUPYETCS BOKPYT
parMoHaIbHBIX BBIpAKEHUU. ANreOpa IeMOHCTPUPYET 3HAUCHHE MaTEMaTUKH KaK
S3bIKa JJI1 TOCTPOEHUS MaTEeMaTHUYEeCKUX MOJeel, OMUCaHHs TPOIIECCOB U
SABJICHUM peadbHOro wmupa. B 3amaum oOydeHust anreOpe BXOIST TaKkKe
JaNbHENIee pa3BUTUE AJITOPUTMHUUECKOTO MBIIUICHUS, HEOOXOJUMOro, B
YaCTHOCTH, [JJii OCBOEHMsSI Kypca HH(GOPMATUKH, U OBJIAJICHUEC HAaBBIKAMHU
JIEAYKTUBHBIX paccyxaeHuid. [IpeoOpazoBanue cUMBOJIBHBIX (GOPM CIIOCOOCTBYET
Pa3BUTHUIO BOOOPaXKEHHUs, CIIOCOOHOCTEN K MAaTEMAaTUYECKOMY TBOPUYECTBY.

Copepxanue QyHKIMOHAIBHO-TpaUuecKOil TMHUU HAEJIECHO HA MOJIyYeHUe
O0OYyJaroIMMHCS 3HAHUM O (PYHKIMSAX KaK BOKHEHIIEW MaTeMaTHYECKON MOEIH
JUISL ONIMCAaHUS U UCCIIEOBAHUS Pa3HOOOPA3HBIX MPOLIECCOB U SIBICHUI B MPUPOAE
u obOmectBe. M3ydeHne marepuana crnocoOCTBYET Pa3BUTHIO Yy OOYyJarOmuXcCs
YMEHUSI UCTIOJIh30BaTh PA3JINYHBIC BHIPA3UTEIIBHBIC CPEACTBA A3bIKA MATEMATHKU —
CIIOBECHBIE, CUMBOJIMYECKHE, Tpaduyeckue, BHOCUT BKJIaA B (GOpMHPOBaHUE
MPEICTaBICHUN O POJIM MaTEeMaTUKU B Pa3BUTUU IIUBUIM3ALUN U KYJIbTYPHI.

CornacHo y4yeOHOMY IlaHy B 7-9 Kiaccax u3y4yaercss y4eOHbBIH Kypc
«Anrebpay», KOTOpPBIA BKJIIOYAET CIIEIYIOIIME OCHOBHBIE pa3J/ielbl COJIEpPKAHUS:
«Yucna W BBIUUCICHUS», «ANreOpandeckue BBIPAKECHUS», «YPAaBHEHUS U
HEpaBeHCTBa», « DyHKIUN.

Ha u3yuenne yueGHOTO Kypca «Anredpa» orBonutca 306 yacos: B 7 kiacce
— 102 gaca (3 gaca B Hememo), B 8 kiacce — 102 gaca (3 yaca B Hemento), B 9
kimacce — 102 4gaca (3 yaca B HeZIeNI0).



COJEPKAHUE OBYUEHUSA
7 KIIACC

Yucsia 4 BIYUCICHUSA

JIpoOu OOBIKHOBEHHBIE U JIECATHUYHBIC, TIEPEXO] OT OJHON (POpMBI 3amucu
npobeit k gnpyroit. IloHsATHE palMOHAIBLHOTO 4YHCHA, 3alKCh, CpPaBHEHUE,
YOOPSIIOYMBAHUE  PALMOHANBHBIX yuceln. Apudmernueckue JEHUCTBHS C
palMOHaNbHBIMU YMciaaMu. Pelienue 3amad U3 peajabHOM NPaKTUKU HA 4acTH, Ha
IpoOu.

Crenenb C HaTypalbHBIM I[IOKa3aTeJeM: ONpeaeieHue, npeodpa3oBaHue
BBIpOKCHUN Ha OCHOBE OMPEIEJICHUS, 3alUCh OONBIINX Yncell. [IpoleHTsI, 3ammuch
MPOLIEHTOB B BUJE APOOU U JpoOU B BUJIE MPOUEHTOB. Tpu OCHOBHBIE 3aJaul Ha
MIPOLEHTHI, PEIICHNUE 3a/1a4 U3 PEATbHON PAKTUKH.

[IpuMeHeHre TPU3HAKOB  JEIUMOCTH, pPAa3JIOKEHHE Ha  MHOXUTEIU
HAaTypaJIbHbIX YUCEIL

PeanmbHble  3aBUCHMMOCTH, B TOM  4YHCIe TpsMas W oOpaTHas
MPONOPLIMOHAIBHOCTH.

AJire0panyveckKue BbIpaskeHUs

[lepeMeHHBIE, YMCIIOBOE 3HAYECHUE BBIPAKEHUS C MepeMeHHOoM. [JonycTumMbie
3HaueHUs NepeMeHHbIX. [IpencTaBienne 3aBUCUMOCTH MEXAY BEIMUYMHAMU B BUJE
dbopmynbl. Beraucnenus mo ¢popmynam. [IpeobpazoBanrie OyKBEHHBIX BBIPaKEHU,
TOXJIECTBEHHO paBHBIE BbIpaXEHUs, IMpaBUJia MPeoOpa3OBaHUS CYMM U
MPOU3BEICHUH, IPaBUIa PACKPHITUS CKOOOK U MIPUBEIECHUSI MOIO0OHBIX CllaraeMbIX.

CBoOIICTBa CTENEHU C HATYPAJIbHBIM ITOKA3aTEIEM.

OpnHounensl © MHOrowieHsl. CteneHb MHorowieHa. CroxeHue, BHIYUTAHUE,
YMHOXXE€HUE MHOrouwjieHoB. DopMysbl COKPAlIEHHOTO YMHOXEHHS: KBaapar
CyMMBbl M KBagpaT pasHocTu. DopMyna pa3zHOCTH KBaaparoB. PasznoxeHue
MHOTOWJIEHOB Ha MHOXHUTEJIH.

YpaBHeHUs] U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YpaBHEHHs, NpaBuiia MNpPeoOpa3OBaHMS ypaBHEHUS,
PaBHOCUJIbHOCTh YPABHEHUI.

JluHeliHOE ypaBHEHHE C OHOW IIEPEMEHHOW, YMCIO KOPHEH JIMHEWHOTO
YpPaBHEHUs, pELUICHUE JMHEWHBbIX ypaBHEHUW. (COCTaBlI€HUE YpPAaBHEHHU IO
YCJIOBUIO 3a1a4u. Pelienne TeKCTOBBIX 3371a4 € IOMOIIBI0 YPaBHEHHUM.

JluneitHoe ypaBHEHHUE ¢ JBYMS MepeMeHHBbIMHU U ero rpaduk. Cucrema aByx
JIMHEHMHBIX YpAaBHEHHM C JABYMsS NEPEMEHHBIMH. PemeHne cucrem ypaBHEHUM
criocoOOM TOACTaHOBKH. I[IpuMepnl penieHuss TEKCTOBBIX 3a/ad C TMOMOIIBIO
CUCTEM YpaBHECHUH.

DyHKIHUU



KoopaunaTa Touku Ha npsmoi. UucioBbie mpoMexxyTKku. PaccTosiHre Mexay
ABYMS TOYKAMH KOOPAMHATHON MPSIMOIA.

[TpsimoyrosbHas cuctema koopauHat, ocu OX u Oy. AGcuucca U opAauHaTa
TOUYKHM Ha KOOpAMHATHOH muiockocTu. [Ipumepsl rpadukoB, 3agaHHBIX (popMyamu.
Urenue rpadukoB peanbHbix 3aBucumocTeil. Ilonatue Qynkuuu. ['padux
dbynkuun. CpoiictBa pynkuuil. Jluneitnas ¢pynkuus, e€ rpaduk. ['paduk pyHkunn
y = |X|. I'padmueckoe pemieHue JMHEHHBIX ypaBHEHHH M CHUCTEM JIMHEHHBIX
YpaBHEHUM.

8 KUIACC

Ymucsia v BIYUCTEHUA

KBampatHplii kopeHb u3 uucia. [loHsTue 00 wuppalMOHATBHOM 4YHCIIC.
JlecsTuuHbIE TPUOIMKEHNUS UPPALMOHATIBHBIX uyncesl. CBOMCTBA apu(pMETHIECKUX
KBQ/IPAaTHBIX KOPHEW U WX MPUMEHEHHUE K TPEOoOPa30BAHUIO YHCIIOBBIX BBIPAKESHUM
Y BBIYUCIICHUSIM. [{€CTBUTEIbHBIEC YUCIIA.

CrerneHs C 1eIbIM IMOKa3aTeseM U e€ cBoiicTBa. CTaHgapTHas 3allKCh YKCIIA.

Anrebpanyeckre BrIpaKeHUSAJIreOpandecKkue BbIpaskeHust

KBagparHblii  TpEXWJIEH, pa3jI0KEHUE  KBAJApaTHOro TpEXUJIEHA Ha
MHOKUTEH.

Anrebpanueckas JpoOb. (OCHOBHOE CBOMCTBO anreOpandeckoil apooOu.
CrnoxeHnue, BbIUUTAHUE, YMHOXXEHHUE, [ICJICHHUE allreOpandyeckux JpoOeH.
PannonanbHbie BRIpaXKEHUs U UX TPeoOpa3oBaHue.

YpaBHEHMs U HEpABEHCTBAY paBHEHHMS M HEPABEHCTBA

KBagparnoe ypaBHeHue, ¢GopMmyna KOpHEM KBaJgpaTHOTO YypaBHEHHUSI.
Teopema Buera. Pemenne ypaBHeHUN, CBOAAIIMXCS K JUHEHHBIM M KBaJApPaTHBIM.
[Ipocreiinue npoOHO-paliOHAIbHBIE YPABHEHUA.

['paduaeckast mHTEpHIpETAlMs YPAaBHEHUN C ABYMS MEPEMEHHBIMU M CUCTEM
JUHEWHBIX YpPAaBHEHUN C JByMs IMEpPEMEHHBbIMU. lIpuMepbl pelieHust CUCTEM
HEJIMHENHBIX YPaBHEHUH C IByMS IEPEMEHHBIMMU.

Pemenne TeKCTOBBIX 3a51a4 anreOpandeckuM CIocoOOM.

YuciioBble HEpABEHCTBA U UX CBOMCTBA. HepaBEeHCTBO ¢ OHONM MEPEMEHHOM.
PaBHOCUMIIBHOCTP HEpPABEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM IMEPEMEHHOM.
CucTteMbl IMHENHBIX HEPABEHCTB C OJHON NEPEMEHHOM.

OyHKIn OyHKIMHA

[lonsitue Qynkuu. OO6nacTh OMpeneeHus] W MHOXKECTBO 3HAYCHUU
¢byukuuu. CriocoObl 3a1aHus QYHKIIHM.

I'padux pynxuuu. Ytenue cBoilcTB ¢yHkuuu no e€ rpaduky. Ilpumepst
rpa@uKOB PYyHKIIHI, OTpakaOMUX peabHbIE MTPOLIECCHI.



@OyHKIUM, OMKMCHIBAIOIIUE TMPSIMYIO W OOpaTHYK MPOIMOPIHOHAILHBIC
3aBHCHMOCTH, uX rpaduku. OyHkuun y = X2, y = X3, y = VX, y=|x|. [paduaeckoe
pellIeHnEe YPAaBHEHUM U CHCTEM YPaBHECHUM.

9 KJIACC

Yuciia v BHIYUCTICHUS

PaunonaneHble 4ncna, UppalMoHalibHbIe YKCia, KOHEUHbIE U OECKOHEUHbIE
JecsiTUYHbIE poOu. MHOXECTBO ACHCTBUTENIBHBIX YUCEN, ACHCTBUTEIbHBIE YUCTIA
Kak OECKOHEYHbIE JeCATUYHbIE ApoOu. B3auMHO OIHO3HAYHOE COOTBETCTBUE
MEXAY MHOXKECTBOM JICMCTBUTEIBHBIX YACET U KOOPAUHATHOW MIPSIMOIA.

CpaBHeHME JIEWCTBUTEIBHBIX 4YHUCEJ, apudMeTHueckue JEHUCTBUS C
JNEHCTBUTEIIBHBIMU YHUCIIAMM.

Pa3smepsl 00BEKTOB OKpYKAIOIIETO MHUPA, JUIUTEILHOCTh IIPOIECCOB B
OKPYXKaroIIEM MUPE.

[Tpubmux€HHOE 3HAaYEHUE BEJIMYUHBI, TOUHOCTh NpUOIKeHus. OKpyrieHue
yucell. [Ipukuaka u oeHKa pe3ynbTaTOB BEIYMCICHUM.

YpaBHeHUs1 1 HEPaBEHCTBA

Jlunelrinoe ypaBHeHUE. PenieHre ypaBHEHU I, CBOAAIIUXCS K JIMHEHUHBIM.

KBanpatHoe ypaBHeHuME. PelieHne ypaBHEHUN, CBOASIIMXCS K KBaJIPATHBIM.
bukBagparHoe ypaBHeHue. lIpumepsl pelieHuss ypaBHEHUN TPETbEH U YETBEPTOU
CTEIIEHEUN PaA3JIOKEHUEM HA MHOXKHUTEIIH.

Pemenue apoOGHO-palmoHaIbHBIX ypaBHEHUM. PelieHune TEKCTOBBIX 3aaad
are0panueckKuM METOI0M.

VYpaBHeHHE ¢ ABYMS MEpeMEHHbIMU U ero rpaduk. PemeHue cucrem aByx
JIMHEMHBIX YPABHEHUN C IByMsI IEPEMEHHBIMHU. Pelienre cucrtem IByX ypaBHEHUM,
OJTHO M3 KOTOPBIX JIMHEWHOe, a Japyroe — BTopoil creneHu. [‘padpuyeckas
MHTEPIIPETAls CUCTEMbI YPABHEHHH C IBYMS IEPEMEHHBIMH.

PemeHne TeKCTOBBIX 3aj71a4 alreOpandeckuM CIocoOOM.

UucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenune nMHEWHBIX HEPABEHCTB C OJHOM INEPEMEHHOW. PemieHune cucrem
JUHEWHBIX HEPABEHCTB C OAHOM mepeMeHHOW. KBajgpaTHble HEpaBEHCTBA.
['paduueckass uHTEpnpeTanus HEPABEHCTB U CHUCTEM HEPABEHCTB C JAByMs
MIEPEMEHHBIMH.

OyHKUNM PYyHKIUT

KBanpatuunas ¢yskius, e€ rpapuk u cpoiictBa. IlapabGona, koopauHaThI
BEPIINHBI TapaboJibl, 0Cb CHMMETPUU TTapadoJIbl.

I'paduxu byskmmit: y = kx, y = kx + b, y = kix, y = x3, y =Vx, y = |X| , 1 ux
CBOICTBA.



YucnoBele  moOCHenOBATENbHOCTUUMCIOBbIE  MOCJAEI0BATEJIbHOCTH M
Nporpeccuu

[loHsiTe YMCIOBOM TMOCIENOBATENBHOCTH. 3aJaHUE IOCIEA0BATEIbHOCTH
peKyppeHTHOI (popMyoi u hopMysioii N-ro YieHa.

Apudmerndeckas u reomerpuueckas mporpeccuu. dopmysnsl N-ro wieHa
apu(pMeTHUUECKOI U TEOMETPUUECKOI TPOrpeccuii, CyMMBbI MIEPBBIX N UJICHOB.

N3o0pakeHne 4JICHOB apu(PMETHYECKOWM M TEOMETPHUYECKON MpOorpeccuid
TOYKaMH HAa KOOPJIMHATHOM IUIOCKOCTH. JIMHEHWHBIN M 3KCIOHECHIUAIBHBIA POCT.
CnoxHbIE IPOLEHTHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA TPOI'PAMMBI
YUYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE Ppe3yJbTAaThl OCBOCHMS NpPOrpaMMbl y4yeOHOro Kypca
«Anredpa» XxapakTepu3yITCs:

1) naTpuoTHYecKoe BOCIIMTAHUE:

MPOSBJICHUEM HMHTEpeca K TMPOLUIOMY W HACTOSIIEMY POCCHUHCKOU
MaTeMaTUKHU, [IEHHOCTHBIM  OTHOIIEHHWEM K  JOCTH)KEHHUSIM  POCCHUMCKHX
MaTeMaTUKOB U POCCHUMCKOM MATEMaTHYECKOM IIKOJIbI, K HCIOJIb30BAHUIO ATHUX
JOCTHKEHUH B APYTUX HAyKaX U MPUKIAIHBIX chepax;

2) rpakaaHcKoe U 1YXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTHIO K BBIMOJIHEHUIO 00sI3aHHOCTEHN Ipa’kKJaHUHA U peau3aluu €ro
npaB, MPEACTAaBICHUEM O MaTEMaTHYEeCKUX OCHOBAaX (PYHKIMOHUPOBAHUS
pPa3IMYHBIX CTPYKTYp, SBICHUH, MPOLEAYP TpakAaHCKOro oOIIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K O0CYXKICHUIO dTUYECKUX MPOOJIeM, CBI3aHHBIX
C TMPAKTUYECKUM TMPUMEHEHHEM JOCTHKEHHI HayKHh, OCO3HAHHUEM BaXHOCTU
MOPaJbHO-3TUYECKUX MMPUHIUIIOB B AESATEILHOCTH YUYEHOTO;

3) Tpyn0BOE BOCIIUTAHHE:

YCTaHOBKOW Ha AaKTHUBHOE YYacTH€ B pPEIICHUU NPAKTUYECKUX 3a7ad
MAaTeMaTUYE€CKOW HANpPaBJICHHOCTH, OCO3HAHUEM BaXXHOCTU MaTEMATH4YECKOrO
o0pa3oBaHUsl Ha MPOTSKEHUU BCEW KUZHHU ISl yCHENIHOM mpodeccruoHaabHON
JESTEIbHOCTH M Pa3BUTHEM HEOOXOJIMMBIX YMEHUM, OCO3HAHHBIM BBHIOOPOM U
MOCTPOCHUEM WHIUBHUIYATLHON TPAeKTOpUH 00pa30BaHUs U KU3HCHHBIX TIAHOB C
y4ETOM JINYHBIX HHTEPECOB M 00IIIECTBEHHBIX MOTPEOHOCTEH;

4) acreTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTHIO K OMOIMOHAILHOMY U 3CTETUYECKOMY  BOCIPUSITHIO
MaTeMaTHYeCKUX OOBEKTOB, 3ajay, PEIICHUH, pacCyXICHHIl, YMEHUIO BUJIETh
MAaTeMaTU4E€CKUE 3aKOHOMEPHOCTHU B HCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 IO3HAHUA:

OpPHEHTAllUENl B JEATEIBHOCTH Ha COBPEMEHHYIO CHUCTEMY HAYYHBIX
MpeICTaBICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS YEJIOBEKA, MPUPOABI U
o0uiecTBa, MOHMMAaHUEM MaTEMaTHYECKOM Haykh Kak cdepbl YeloBEYECKOi
NEATEIbHOCTH, JTANOB €€ pa3sBUTUSA U 3HAYUMOCTHU JUIA PAa3BUTHUS LIMBWIA3ALUHU,
OBJIQZICHUEM SI3BIKOM MATEMATUKU U MaTEMaTUYECKOM KYJIbTYPOH KaK CPEACTBOM
MO3HaHUSI MHUPA, OBJIAJACHUEM MPOCTEUIIMMU HABBIKAMHM HCCJIEI0BATEIIbCKON
NEATEIIbHOCTH;



6) ¢usmueckoe BocnuTaHuMe, GOPMHPOBAHHME KYJIBTYPbl 310POBbSl H
IMOLMOHAJIBHOI0 0JIAr ONOJIYYHSI:

TOTOBHOCTBIO MPHUMEHSITh MaTeMaTHYEeCKHUE 3HaHUS B MHTEpPEcax CBOETO
3M0pOBbs,  BEIEHUsS  310pOBOro  obOpa3a KU3HM  (310pOBOE  IHUTAaHUE,
cOalaHCUPOBAHHBIA PEXHUM 3aHATUH W OTAbIXa, peryispHas Qunyeckas
aKTUBHOCTH), C(OPMUPOBAHHOCTHIO HABBIKA PEeQIEKCUU, MPU3HAHHEM CBOETO
IpaBa Ha OIMOKY U TaKOro K€ IpaBa APYroro 4eiaoBeKa;

7) 3K0JI0rM4YecKoe BOCIIUTAHME:

OpUEHTAIlel Ha MPUMEHEHHEe MaTeMaTUUYeCKUX 3HaAHUUM NI pelleHus 3a1a4
B 00JACTH COXPaHHOCTU OKPYKAIOIIEW cpeabl, IJIAHUPOBAHUS MOCTYNKOB H
OLIEHKM HMX BO3MOXHBIX MOCJIEICTBUM [JIsi OKpYXalolled cpelbl, OCO3HAHUEM
rJ100aJIbHOTO XapakTepa HKOJOTHYECKUX MPOOJIEM U MyTeH UX pelleHNUs;

8) ajanTanusi K M3MEHSIIOIIMMCH YCJOBHAM COLMAJBHON W NPHPOIHOM
cpeabl:

TOTOBHOCTBIO K JEHCTBUSIM B YCJIOBHUSIX HEOINPEAEIEHHOCTH, MOBBIIIECHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTHUUECKYIO e TebHOCTh, B TOM YHCIIE
YMEHUE YYUThCA Y APYTUX JIIOJeH, MpuoOpeTaTh B COBMECTHOW AESTEIbHOCTH
HOBBIC 3HAHUS, HABBIKU M KOMIIETEHITUU U3 OMBITA APYTHX;

HEOOXOMMOCThI0O B (OPMHPOBAHWM HOBBIX 3HAHUW, B TOM YHUCIE
(opMynHpOBaTh UJIEU, IOHATHSA, TUIIOTE3bI 00 OOBEKTAX U SABIEHUSAX, B TOM YHUCIIE
paHee HEHM3BECTHBIX, OCO3HaBaThb JACPUIUTHI COOCTBEHHBIX 3HAHUUW U
KOMIIETEHTHOCTEM, IJIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHTYallMi0, BOCIHPHUHUMATH
CTPECCOBYIO CHUTYyallMI0 KaK BBI30B, TPEOYIONUN KOHTPMEp, KOPPEKTHPOBATH
NPUHUMAaEeMble PEIICHUS W JACUCTBHUS, (OPMYIHPOBATH M OICHUBATH PHUCKU H
MOCIIENCTBUS, POPMUPOBATDH OMBIT.

METANPEIMETHBIE PE3YJIBTATbI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE yYeOHbIe 1eHCTBUA

ba3zoBble Jlornyeckue AefcTBUA:

e BBIABISATH U XapaKTEPU30BaTh CYIIECTBEHHbIC TPU3HAKA MAaTEMaTUYECKHUX
OOBEKTOB, TMOHSATHUNA, OTHOUIEHUW MEXAY MNOHATHUSAMU, (HOPMYIUPOBATH
ONpeNeseHUs TOHATUH, YCTaHABIMBATh CYLIECTBEHHBIM  IpHU3HAK
KJIacCu(UKAIMU, OCHOBAHUA Ui OOOOIIEHUS W CPaBHEHUS, KPUTECPUH
MIPOBOJIUMOTO aHAJN3a;

e BOCHpPUHHMATh, (OPMYIUPOBATH M  NPEOOPA3OBBIBATH  CYKICHUS:
YTBEPAUTEIbHBIE W OTpHUIATENbHbIC, CIMHUYHBIC, YacTHbIE W OOIIHeE,
YCJIOBHBIE;



BBISIBJISIT ~ MaT€MaTUYeCKWe  3aKOHOMEPHOCTH,  B3aUMOCBSI3HM |
npoTuBopeuns B (akTax, AaHHBIX, HAOMIONEHUSIX U YTBEPXKICHHSIX,
npeajaratb  KpUTepUd  JUJIL  BBISIBIIGHHS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNH;

JieJIaTh BBIBOJBI C MCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JAEAYKTHUBHBIX H
VMHAYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKJIFOUEHUH 110 aHAJIOTUH;
pa3dupaTh JOKa3aTeNbCTBA MATEMATUYECKUX YTBEPKIACHUH (MPSMBIE U OT
IPOTUBHOI0), MPOBOJUTH CAMOCTOSATEIHLHO HECJOXKHBIE J0Ka3aTesIbCTBa
MaTeMaTUYEeCKUX (PaKTOB, BBICTpAaUBaTh apPryMEHTAIMI0, MPUBOIUTH
IpUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BbIOMpaTh croco0 pelieHus y4yeOHOW 3ajauu (CpaBHUBATh HECKOJBKO
BapUAHTOB pEIIEHMs, BBHIOMPAaTh Haumbojiee NOIXOAAIUMH C Yy4ETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBareibCckue 1eMCTBHS.

UCIOJIb30BaTh BOMPOCHI KaK MCCIIEIOBATENIbCKUNA MHCTPYMEHT IMO3HAHUSA,
bopMynupoBaTh BOMPOCHL, (UKCUPYIOUIME MPOTUBOpPEUUE, MpodIeEMYy,
CaMOCTOSITEJIbHO YCTaHaBIMBAaTh HCKOMOE U JlaHHOE, (OPMHUPOBATH
TUIOTE3Y, apTyMEHTHPOBATh CBOIO MO3UINI0, MHEHUE;

MPOBOJIUTH TI0 CAMOCTOSITEILHO COCTABJICHHOMY TIJIaHY HECJIOXKHBIN
DKCIIEPUMEHT,  HEOOJNBIIOE  HCCIENOBAHME MO  YCTAHOBJIEHUIO
OCOOCHHOCTEH MAaTeMaTUYECKOro OOBEKTa, 3aBHCHMOCTEH OOBEKTOB
MEXy CO0O0ii;

CaMOCTOATEIBHO (HOPMYIUPOBATH 0OOOOIIEHUS U BBIBOJIBI 110 pPe3yJibTaTaM
NPOBEIEHHOTO HAOIIOJCHUS, WCCIENOBAaHUSA, OIEHUBATH JIOCTOBEPHOCTH
MOJIy4E€HHBIX Pe3yIbTAaTOB, BHIBOJIOB U O0OO0IIECHHUI;

MPOTHO3UPOBATh BO3MOXHOE DPAa3BUTHE IPOIlECcCa, a TAKXKE BBIIBUTAThH
MPETNOJIOKEHUS O €T0 PA3BUTUN B HOBBIX YCIIOBUSIX.

Pabora ¢ undopmanmeii:

BBISIBJIATH HEAOCTATOYHOCTh M W30BITOYHOCTh HH(MOpPMAIUU, JTAHHBIX,
HEOOXOAUMBIX TSI pEIICHUs 3a/1a4u;

BLIOWpaTh, AaHAJIU3UPOBATH, CHUCTEMATU3UPOBaTh M HMHTEPHPETUPOBATH
uH(}OpMaLUIO Pa3IUYHbIX BUAOB U (OPM MPEACTaBICHUS;

BBIOMpaTh (QopMy MpeacTaBiIcHUs HHPOpMaUUM W HILTIOCTPUPOBATH
perraeMble 3a7adyd CXeMaMu, JuarpaMMmMaMH, WHOW TpaduKod U UX
KOMOUHAIIHSIMU;

OLICHUBATh HAAEKHOCTh HHOOpPMAIMU TO KPUTEPHSIM, TPEHAJIOKEHHBIM
yUHUTENIeM Wik CHOPMYITUPOBAHHBIM CaAMOCTOSTEIILHO.

KoMMyHHuKaTHBHBIC YHUBEpPCAJIbHbIE Y4eOHbIE 1eCTBUA:



BOCIIpUHUMATh M  (HOPMYJIHPOBATH CYXJICHHUSI B COOTBETCTBHUH C
YCJIOBUSIMU U LIEJIIMH OOIIEHHMS, SICHO, TOYHO, TPAMOTHO BBIpa)kaTh CBOIO
TOUKY 3pEHUSI B YCTHBIX U MHUCHbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO
XOJly pelIeHUs 3a/1a4yi, KOMMEHTHUPOBATh MOJIYyUYCHHBIA pe3ybTar;

B X0j1¢ 00CYXIEHUs 3a7]aBaTh BOMPOCHI MO CYIIECTBY 00CYkKIaE€MOI TEMBI,
npoOJIeMbl, perraeMoi 3a1aun, BEICKA3bIBATh UJIEH, HAIICIICHHbIE HA TIOUCK
pEIICHMS, COIMOCTAaBISATh CBOM CYXICHUS C CYXKISCHHUSIMU JIPYTUX
YYaCTHUKOB JHajora, oOHapy>KWBaTh pa3iMuue U CXOJCTBO TMO3UIIMMA, B
KOppeKkTHOH (hopme popMynupoBaTh pa3HOIIACHs, CBOU BO3PAKCHHUS;
OpEICTaBIsATh  PE3yJbTaThl  peUIeHUs  3aJaud,  DKCIEPUMEHTA,
UCCICIOBAHUSA,  TPOEKTa,  CaMOCTOATENIIbHO  BbIOMpaTh  (dopmar
BBICTYIJICHUS ¢ YUETOM 3aj1a4 MPE3EHTAIIMU U OCOOCHHOCTEN ay IUTOPHH;
NOHMMAaTh W HCMOJIb30BaTh  NPEUMYIIECTBA  KOMAaHIHOM U
WHJUBUJYaJbHONH pa0OThl MNpPU PEIICHUU YYEOHBIX MaTEeMaTHYEeCKUX
3ajay;

NPUHUMATH 1I€JIb COBMECTHOW JIEATENbHOCTH, MJIaHUPOBATh OPraHU3ALHNIO
COBMECTHOM pabOThl, pacnpeAensTb BUAbI pPadOT, I0roBapuUBaThCH,
o0CYXIaTh MPOIECC U pe3yJbTaT padoThl, 00001MaTh MHCHUS HECKOJIBKUX
JIFOJICH

y4acTBOBaTb B TIPYNNOBBIX (opMax paboTel (0OCYyXIeHHsl, OOMEH
MHEHUSIMU, MO3TOBBIE IITYPMbl U JpYyTW€), BBIIOJHITH CBOIO YacTh
paboThl U KOOPAMHUPOBATH CBOU JEHCTBUS C IPYTMMH YJI€HAMU KOMaH/BbI,
OLICHMBATh KAauye€CTBO CBOEr0 BKJaJa B OOIIMI MPOAYKT MO KPUTEPHUSM,
c(OpMYJIMPOBAHHBIM YYACTHUKAMU B3aUMOJIEUCTBUSI.

PeryasiTuBHbIe YHUBEPCAJIbHbIE Y4eOHbIE NeiiCTBUA
Camoopranuszanus:

CaMOCTOSITEIbHO COCTaBJISITh IUIAH, aJTOPUTM DPEIIEHUS 3aJayu (WA €ro
4acTh), BBIOMpATh CMOCOO pEeHIeHHs ¢ Y4ETOM HMMEIOLIUXCS PECypCoB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHUpPOBaTh U KOPPEKTHPOBATH
BapHaHTHI PEIIEHUH ¢ y4ETOM HOBOM MHPOpPMAIUH.

Cam OKOHTPOJIb, IMOIIMOH aJIbHbIM MHTE/LJIEKT:

BJIAJETh CIOCO0AMU  CaMONPOBEPKH, CAMOKOHTPOJIA Mmpolecca U
pe3yibTaTa pelieHus: MaTeMaTUYeCKou 3a7a4u;

NpEeIBUACTh TPYIHOCTH, KOTOpPBIE MOTYT BO3HUKHYTh IpPU PEIICHUHU
3a/laud, BHOCUTh KOPPEKTHMBBI B JEATEIbHOCTh HA OCHOBE HOBBIX
00CTOSTENLCTB, HAMICHHBIX OITMOOK, BHIABICHHBIX TPYIHOCTEN;
OLICHMBAaTh COOTBETCTBHUE PE3YJbTaTa AESATEIbHOCTH MOCTABIECHHOW LENIH
U YCIIOBUSAM, OOBSICHATH MPUYUHBI JJOCTUKEHUS WU HEAOCTHXKEHUS 11eNH,
HAXOJIUTh OLIMOKY, TaBaTh OLIEHKY TPUOOPETEHHOMY OIBITY.



NPEAMETHBIE PE3YJIBTATHBI

K xonmy oOydenus B 7 kJjacce o0Oy4JarOUIUKUCS TMOJYYUT CIIECAYIOIINE
MpEeIMETHBIE PE3YJIbTATHI:

Ymncsia v BIYUCTEHUSA

BoinmonHsaTe, coyeTass yCTHbIE M THUCbMEHHBIE NPUEMBI, apudMETHUYECKHUe
NENUCTBUS C pAllMOHATILHBIMU YU CIIAMHU.

Haxonuth 3HA4YeHUs YHMCIIOBBIX BBIPAXKEHUN, NPUMEHSATH Pa3HOOOpa3HbIE
CrocoObI W MPUEMBI BBIYUCIICHUS 3HAYCHUN JPOOHBIX BBIPAKEHUM, COJIECPKAIINX
OOBIKHOBEHHBIE U JICCATUYHBIC IPOOH.

[lepexonutb OT oAHOUW (OpMBI 3amUCHU YUCEN K JIpyroi (mpeodpa3oBbIBATH
JECATUYHYI0 JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECITHYHYIO, B
YaCTHOCTH B OECKOHEUHYIO IECSITUYHYIO JPOOB).

CpaBHUMBATDH U YIIOPSA0UYUBATH PAllMOHATIbHBIE YK CIIA.

OKpyrasiTh 4ucia.

BbINMOAHATE MPUKUJIKY U OLIEHKY pe3yJibTaTa BIYUCICHUN, OLICHKY 3HAUYCHUI
YUCJIOBBIX BBIpaKCHUU. BBIMOTHATH MEHCTBUS CO CTENEHSIMHU C HATypalbHBIMH
MOKa3aTeJISIMU.

[IpumMeHATh  TpPU3HAKKA  JCIMMOCTH,  PAa3jOKEHHE Ha  MHOXHUTEIH
HaTypaJbHBIX YUCEIL.

Pemath npakTUKO-OPUEHTUPOBAHHBIC 3a7auM, CBA3aHHBIE C OTHOIICHUEM
BEJIMYUH, MPOMOPIUHUOHAILHOCTBIO BEJIWYWH, MPOIEHTAMH, HWHTEPIPETUPOBATH
pe3yJbTaThl PENICHUS 3a4a4 C YYETOM OTPAHWYEHUM, CBA3AHHBIX CO CBOMCTBAMM
paccMaTpruBaeMbIX OOBEKTOB.

AnredpanyecKkue BbIpasKeHUs

Hcnonp30Bath anreOpandyecKyrd TEPMHUHOJOTHIO U CUMBOJIMKY, TPUMEHSThH
e€ B Mpoliecce OCBOCHUS Y4eOHOro MaTepuania.

Haxonmuth 3HaueHUs OYKBEHHBIX BBIPOKCHHH IPH 3aJaHHBIX 3HAYCHHUSX
MIePEMEHHBIX.

BoimonHsATe  mpeoOpa3oBaHUs  LIEJNIOr0  BBIPAKEHUS B MHOTOWIEH
MPUBEJICHUEM TOJIOOHBIX CJIaraéMbIX, PACKPBITHEM CKOOOK.

BBIMOMHAT, yMHOXXEHHE OJIHOYJICHA Ha MHOTOYJIEH W MHOrOWIeHa Ha
MHOT'OWJICH, TPUMEHSATh (OPMYIIbI KBaJpaTa CyYMMBI M KBajpaTa pa3HOCTH.

OcyniecTBIsATh PA3JIOKEHUE MHOTOYJICHOB HAa MHOXKUTEIM C TTOMOIIBIO
BBIHECCHMsSI 32 CKOOKM OOIIEero MHOXUTENS, TPYNIUPOBKH ClIaraeMbiXx,
npuMeHeHUS (OPMYIT COKPAIIEHHOTO YMHOXKCHHUS.

[IpumeHsaTh peodpa3zoBaHUss MHOTOUJICHOB JIJIS PEIICHUS Pa3JIMUHBIX 3a/1a4
W3 MaTE€MaTUKH, CMEXHBIX MPEIMETOB, U3 PeaIbHON MPAKTUKHU.

Hcnonp30BaTh CBOWMCTBAa CTENEHEW € HATypaJlbHBIMU TMOKa3aTEISIMU IS
peoOpa3oBaHus BEIPAKCHUIA.



YpaBHeHUs] U HEPABEHCTBA

Pemiate nuHEWHbIE ypaBHEHUS C OJHOW NMEPEMEHHOW, MPUMEHsS IpaBuiia
Iepexoqa OT UCXOJAHOTO YPaBHEHMS K PaBHOCUJIbHOMY eMy. IIpoBepsaTs, sBiseTcs
JIM YKMCJIO KOPHEM YPaBHEHMUS.

[IpumeHnsaTs rpaduyeckrue METObl MPU PEIICHUH JTUHEHHBIX YPaBHEHUHN U UX
CUCTEM.

[TonGupars mnpumepsl Hap YHUCEN, SBISIOMUXCS pEIICHUEM JHMHEWHOTrO
YpaBHEHUS C IByMs MIEPEMEHHBIMU.

CtpouTh B KOOPIMHATHOM IIJIOCKOCTH TpaduK JTUHEHHOTO YpaBHEHUS C
JIBYMsI TEPEMEHHBIMH, MOJB3YSICh TpauKoM, TPUBOAUTH MPUMEPHI PEIICHUS
YpaBHEHHS.

Pewmate cucTeMbl ABYX JTUHEMHBIX YPABHEHUM C IByMS IE€PEMEHHBIMH, B TOM
yucle rpaduuecku.

CocraBnsaATh W pemarbh JIMHEMHOE YPABHEHUE WM CUCTEMY JIMHEHWHBIX
YpPaBHEHUW MO YCJIOBHIO 33Jauyd, HWHTEPIPETUPOBATH B COOTBETCTBUHM C
KOHTEKCTOM 3a/1a4M MOJIy4YEHHBIN pe3yJIbTaT.

DOyHKUNH

N300paxkaTh Ha KOOPAMHATHOW MPSIMOM TOUKH, COOTBETCTBYIOIIHUE 38 JaHHBIM
KOOpJIMHATaM, Jy4d, OTPE3KH, UHTEPBAJIbI, 3alIChIBATh YMCIOBbIE IPOMEXKYTKH Ha
anredpanueckoM s3bIKe.

OTrMeuaTh B KOOPJIMHATHOW IJIOCKOCTH TOYKH IO 33JaHHBIM KOOpAMHATAaM,
CTpOUTb rpaduku TuHeUHbIX QyHKIMH. CTpouTh rpaduk GyHKIUU Y = |X|.

OnuceiBaTh € MNOMOLIBIO (YHKIMI U3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMUMHAMH: CKOPOCTb, BPEMs, PACCTOAHHUE, II€HA, KOJUYECTBO, CTOUMOCT,
MPOU3BOIUTEIHLHOCTD, BpEMsI, 00bEM pabOTHI.

HaxoauTh 3Hauenue GyHKIUU MO 3HAYEHUIO €€ apryMeHTa.

[Tonumarp rpaduueckuil cmocod MpelncTaBlIeHUs W aHanu3a UHOpMalNH,
U3BJIEKATh U UHTEPIPETUPOBATH HHPOPMAIINIO U3 TPa(PUKOB pealbHBIX MPOILIECCOB
Y 3aBUCUMOCTEM.

K koHmy oOydeHuss B 8 kuiacce oOydarouiuiicss MONYYHT CIIEAyIOLIUE
IIPEIMETHBIE PE3YIIBTATHI:

Yucna 1 BbIYUCICHUSA

Hcnonpb30BaTh HadalbHBIE MPEACTABICHUS O MHOMXECTBE JEMCTBUTEIbHBIX
qyCceJl A1 CPAaBHEHUsS, OKPYTJICHHUS] U BBIYMCIICHUH, N300pakaTh EHCTBUTEIbHBIC
qyyciia TOYKaMU Ha KOOPAMHATHOM IPsIMOM.

[IpumenaTp moHsTHE apudMETHUECKOTO KBAJPATHOTO KOPHS, HAXOIUTh
KBaJI[paTHbIE KOPHHU, UCIOJIb3Ysl NMPU HEOOXOIMMOCTH KaJIbKYJISATODP, BBIIOJHATDH
npeoOpa3oBaHUsl BBIPAXKEHUHM, COAEPKAIIMX KBaJpaTHbIE KOPHHU, HCHOJb3Ys
CBOMCTBA KOPHEM.



Hcnonbp3oBaTh 3amucu OOJIBIIMX U MaJIBIX YHCENI C TTOMOIIBIO JCCITUYHBIX
npobeit u creneneit uncia 10.

AJire0panyveckue BbIPaK eHUsI

[IpuMeHATh TOHATHE CTENEHM C I1EJbIM [OKa3aTejeM, BBITIOIHITh
npeoOpa3oBaHus BBIPAKEHUM, COJIEPKAITUX CTEIIEHU C IENbIM MTOKa3aTeIeM.

BbIMOMHATE TOXIECTBEHHBIE MPEOOpPa30BaHUs PAlMOHATIBHBIX BBIPAXKEHUN
Ha OCHOBE MIPaBUJI JEHCTBUI HaJl MHOTOYJICHAMHU U alreOpandecKuMu ApoOsi Mu.

PacknaapiBaTh KBaJApaTHBIA TPEXUIICH HA MHOXKHUTEIH.

[IpumeHsaTh peodpa3zoBaHus BRIPAKEHUN NI PEIICHUS Pa3JIMUHbBIX 33/1a4 U3
MaTeMaTHKH, CMEXXHBIX IPEAMETOB, U3 peaIbHON MPAKTUKHU.

YpaBHeHUs] U HEPABEHCTBA

Pemate nuHelHble, KBaJgpaTHbIE YpaBHEHUS U pallMOHAJbHBIE YpaBHEHMS,
CBOJSILIIUECS K HUM, CUCTEMBI JIBYX YPaBHEHUI C IBYMsI IEPEMEHHBIMU.

[IpoBOAUTH NPOCTENIINE UCCIEAOBAaHUS YPABHEHUN U CUCTEM YPaBHEHUM, B
TOM 4HCJI€ C TPUMEHEHHEM TpaduuecKux mpeacTaBieHuil (ycTaHaBIMBaTh, UMEET
Y YpaBHEHHE WJIM CHUCTEMa YPaBHEHHMU pELIeHHUs, €CIM HUMEET, TO CKOJIbKO, U
npouee).

[lepexoauTh OT CIO0BECHOM (OPMYJIMPOBKHU 3ajaud K €€ anredpandeckoi
MOJICIM C TIOMOIINBID COCTABJICHUS YPaBHCHUS WM CHUCTEMBbl YpPaBHCHHH,
MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/1a4M MOJYYEHHBIN pe3ynbTarT.

[IpuMeHATh CBONCTBA UMCIOBBIX HEPABEHCTB [Jisi CPaBHEHHS, OLICHKH,
pelmarh JMHEWHbIE HEPABEHCTBA C OJHOW IMEPEMEHHOM M KX CHCTEMBI, 1aBaTh
rpa@uUecKyr0 WUIIOCTPALMIO MHOXECTBa PEIIEHUH HEepPaBEHCTBA, CHCTEMBbI
HEPaBEHCTB.

DyHKINH

[ToHnMaTh ¥ UCMOB30BaTh (PYHKIIMOHAIBHBIC MOHATHS U SI3BIK (TEPMHHBI,
CUMBOJIMYECKHE O00O03HAUYCHMsI), OMPEACNATh 3HadeHHWE (YHKIMU 10 3HAYCHHIO
apryMeHTa, onpeessiTh CBoMCTBA (QYHKIINH 110 €€ rpaduky.

Ctpouts rpaduku 351eMEHTapHbIX (DYHKIUN BHUIA:

y = kiX, y = x2, ¥y = x3,y = [X|, Yy = VX, OIHCBHIBaTh CBOWCTBA YHCIOBOIA
byakun 1o e€ rpaduky.

K xonmy oOydenus B 9 kiacce oOy4JamOUIMKACS MOJYYUT CIECAYIOIINE
MpeIMETHBIE PE3YJIbTATHI:

Ymucsia v BIYUCTEHUSA

CpaBHMBaTh U YIOPSA0YMBAThH PalliOHAIbHbIE U UPPALIMOHAIBHBIE YHCIA.

BoinonHATe apudMeTHUECKHUE JEHCTBUS € pPALMOHAIBHBIMU YHCIAMU,
couerass YCTHbIE M THCbMEHHbIE MPUEMBI, BBIIOIHATH BBIYUCIECHUS C
UPPALMOHATHHBIMH YU CIIAMH.



Haxomute 3HaYeHUs CTENEHEM C LEJbIMA I[I0Ka3aTesiIMU M KOPHEHW,
BBIYUCIISATh 3HAYECHUS YUCIIOBBIX BBIPAXKCHUN.

OKpyrasiTb JEWCTBUTENBHBIE YHCJA, BBIMNOJHATH MPUKUIKY pe3yJibTaTa
BBIUMCIICHUM, OLICHKY YU CJIOBBIX BBIPAKCHUMU.

YpaBHeHUsI U HEPABEHCTBA

Pemate nuHEMHbIE U KBAaApAaTHBIE YPABHEHHWS, YPAaBHEHUsS, CBOISILIMECH K
HUM, NIPOCTEHIITNE APOOHO-pAIllMOHATBHBIC YPAaBHEHUS.

Pemate cucTeMbl IBYX JIMHEHHBIX YPAaBHEHUN C JBYMS NEPEMEHHBIMU U
CHUCTEMBI JIBYX YPaBHEHHM, B KOTOPBIX OJHO YPABHEHUE HE SABJISIETCS JIMHEUHBIM.

Pemath TekcTOBBIE 3adauM alreOpanuecKuM CIOCOOOM € TOMOIIbIO
COCTABJICHUSI YPABHEHUS UJIM CUCTEMBI JIBYX YPABHEHUN C ABYMS IIEPEMEHHBIMU.

[IpoBOAUTH NPOCTENIINE UCCIENOBAHNUS YPABHEHUNA U CUCTEM YPaBHECHUM, B
TOM 4YHCJI€ C TPUMEHEHHEM TpadUuecKux MpeacTaBieHui (ycTaHaBIMBaTh, UMEET
M ypaBHECHHME WJIA CUCTEMA YPAaBHEHUM pPEILICHUs, €CIIM MMEET, TO CKOJBbKO, U
npouee).

Pemate nHMHEHHbIE HEpaBEHCTBAa, KBaJpaTHbIE HEPABEHCTBA, H300paxaThb
pPELICHUE HEPAaBECHCTB HA YMCJIOBOM MPSIMOW, 3alMCBIBATH PELICHHUE C MOMOIIBIO
CUMBOJIOB.

Pemate cucreMbl JIMHEWHBIX  HEPAaBEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIIME KBAJAPaTHOE HEPABEHCTBO, M300paxkaTh pEIICHUE CHCTEMBbI
HEPABEHCTB HA YU CJIOBOU NPAMOM, 3alIUCHIBATh PELUICHUE C IIOMOIIBI0 CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PELLIEHUN PA3JIMYHBIX 3a/1a4.

DOyHKINH

Pacrio3naBath (yHKIIMM H3y4eHHBIX BUJOB. [loka3bpiBaTh cXeMaTHUECKU

pacIONIOKCHHE Ha KOOPIWHATHOW TUIOCKOCTH TpadukoB QyHKIUN BUaa: Y = KX, Y
=k« +b,y=k/x,y=ax2 + bx + ¢, y=x3,y =X, y = |x|, B 3aBucumoctu ot
3HaYeHHUI KO3 PUIIMEHTOB, ONMCHIBATh CBOMCTBA (PYHKILIMI.

CrtpouTh M M300paxkaTb CXEMaTHUECKH TI'papUKU KBaApPaTHUYHBIX (HYHKIIHM,
OIHUCHIBATh CBOIMCTBA KBAJPATUUYHBIX (PYHKIUN MO UX rpaduKam.

Pacnio3HaBaTh KBaApaTUyHyI0 (QYHKIHIO IO (OpMyJie, TPUBOAUTH IPUMEPHI
KBaJ[paTUYHBIX (GYHKIMN U3 peasbHOM KU3HHU, (PU3UKH, TEOMETPHUH.

YucjioBble M0CJI€0BATEIbHOCTH U NPOrpeccuu

Pacno3naBath apuMeTnueckyr0 M TE€OMETPUUYECKYIO MPOrPecCud MpH
pa3HBIX criocobax 3aaHusl.

BbINONMHATE  BBIYMCIEHUS C HUCHOJb30BaHWEM GoOpMyd N-To  4jeHa
apu(PMETHUECKON U FreOMETPUYECKON POrPECCHI, CYMMBI MEPBBIX N UJIEHOB.

N300paxaTh WIEHbl MOCIEAOBATEIbHOCTH TOYKaMU Ha KOOPAUHATHOM
IJIOCKOCTH.



Pemate 3amaum, cBsI3aHHBIE C YHCIIOBBIMH IIOCJICAOBATECIBHOCTIMH, B TOM
YuUCIe 3a7a4i U3 PeaIbHOM KU3HU (C UCIOJIb30BAHUEM KAIBKYJIATOPA, IU(POBHIX
TEXHOJIOTHN).



TEMATHYECKOE

INJMIAHUPOBAHMUE 7 KJIIACC
HaunmenoBanue paznena |[KosnuecTBo OcHOBHOE OCHOBHBIE BUIBI IESITEILHOCTH 00 yHJarOIHX Cs
(Tembl) Kypca 4acoB COJIEpKaHUE
Uuciia v BBIYKCIICHUS. 25 [TonsiTue CucreMaTU3UpPOBATH M 000ralIATh 3HAHUSA
PanmonanbpHBIE UKCiIa paloHaIBLHOTO YUCHa. | 00 OOBIKHOBEHHBIX M IECATUYHBIX APOOSX.
Apubmernueckue CpaBHUBATh H YNOPSA0YUBATH APOOHU, TPeoOpPa30BHIBAS
JIEUCTBUS py HEOOXOAMMOCTH JIECATUYHBIE APOOU B OOBIKHOBEHHBIE,

C palMOHAJIbHBIMU
yucnamu. CpaBHEHHE,
yIOpSAI0YMBAHUE
palMoHAIbLHBIX YHUCEIL.
CreneHb

C HaTypaJbHBIM
IIOKa3aTeJIEM.
Pemenne oCHOBHBIX
3a1a4 Ha Apodu,
MPOLICHTHI

U3 pealbHOU
MPaKTUKHU.

[Ipu3Haku 1e1MmMocTH,
Pa3IOKEHUS

Ha MHOKHUTEIIN
HaTypaJbHbBIX YU CEJL.
Peanbubie

OOBIKHOBEHHBIE B JIECATUYHbBIE, B YACTHOCTH B OECKOHEUHYIO
JECATUYHYIO IPOOb.

IIpuMeHATH pa3HooOpa3HbIe CIIOCO0bI M NP UEMbI
BbIYMCJICHHUA 3HAYCHU I IPOOHBIX BbIPAKeHHUH,
coJiepKaIiuXx OOBIKHOBEHHBIE U JECATUYHBIE IPOOH:
3aMEHSTh MPU HEOOXOJIUMOCTH IECITUUHYIO TPOOh
OOBIKHOBEHHON M OOBIKHOBEHHYIO JI€CSITUYHOM, MPUBOIUTD
BbIpakeHue K popMme, Hanbosee yaoO0HO! JIJIsl BHIYMCICHUH,
peo0pa3oBbIBaTh APOOHBIC BRIPAXKEHUS HA YMHOKEHHE

U JICJICHUE IECATUYHBIX APOOeH K AEHCTBUSIM C LEIbIMU
YUCJIAMH.

IIpuBOAMTH YUCTOBBIE M OYKBEHHbIE MPUMEPbI CTCTICHU
C HATypaJIbHBIM MOKa3aTesieM, OOBSICHSSI 3HAYCHUS
OCHOBaHUS CTEIIEHU U NTOKa3aTeNsl CTENEHH, HaXOIUTh
3HAUYCHMS cTerneHel Buaa a" (a — moboe parnroHaaIbHOe
YHUCJI0, N — HATYpaAJIbHOE YHCIIO).

IHoHumMaTh CMBICIT 3alIMCH OOJIBIIUX YUCET C TOMOIIBIO
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3aBUCUMOCTH. [Ipsamas
1 oOpaTHas
[PONOPLUOHAIIBHOCTH

JCCSITUYHBIX Ipo0eH u crernenel yncia 10, mpuMeHsiTh X
B PCAbHBIX CUTYaIUsX.

IpuMeHATH IPU3HAKY ACIIMMOCTH, Pa3JIOKCHUS Ha
MHOXKHTEJIM HATyPaJbHBIX YUCEIL.

PemaTh 3a1a4m Ha 9aCTH, IPOIICHTHI, IPOTIOPITUH,

Ha HAXOXJIEHHE IPoOU (MPOLIEHTA) OT BEIMYUHBI U
BEJIMYUHEI 110 €€ IpoOu (MPOIEHTY), Ipodu (TIPoIIeHTA),
KOTOPBIM COCTaBIIICT OIHA BEJIMYMHA OT JIPYTOM.
IIpuBonUTH, pa30oUpPaTh, OLEHNBATH PA3INIHBIC PEIICHUS,
3aIllMCH PEIICHUI TEKCTOBBIX 3ajad.

Pacno3naBaTh M 00BSICHATD, OUPASICh HA ONPEACIICHNUS,
MIPSIMO MTPOITOPITMOHAIBHBIC M 00PaTHO MPOMOPITUOHAIEHBIC
3aBHCHUMOCTH MEXKJy BEIMYNHAMU; MPUBOAUTH NMPUMeEPbI
ATUX 3aBUCHMOCTEH U3 PEAIbHOT'O MUPa, U3 IPYTHX YICOHBIX
MPEIMETOB.

PemaThb nMpakTUKO-OPUCHTUPOBAHHBIC 337]a4K Ha IPOOH,
MPOLIEHTHI, MPSIMYIO U 00PaTHYIO MPONOPIIMOHATIHHOCTH,
MIPOTIOPITUHU

AnreOpandeckue
BBIPXKCHUSI

27

bykBenHbIE
BBIPKEHUA.
[Tepemennsble.
Jlonyctumsble
3HA4YECHUS
IIEPEMEHHBIX.
DopMYyIIBI.
[IpeoOpazoBanue

OBaaners anreOpanyeckoil TEPMUHOJIOTHENH U CUMBOJIUKOM,
NPUMEHSATH €€ B MPOIECCE OCBOCHUS Y4eOHOIr0 Marepuania.
Haxonuthb 3HaueHns OyKBEHHBIX BbIpQXKEHUMN TIPH 3aJJaHHBIX
3HAYCHHAX OYKB; BBIIOJTHSATH BHIUUCICHUS IO (hOpMYyJTIaM.
BoinoaHaTh npeoOpa3oBaHus €00 BBIPAKECHUS

B MHOTOWIEH MPUBEJCHUEM TTOJOOHBIX CIaraeMblX,
PacKpBITHEM CKOOOK.

BpInoHATH YMHOXEHUE OJJHOWIEHA HA MHOTOYJICH
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OYKBEHHBIX
BBIPAKECHUH,
packpbITHE CKOOOK
U TIpUBEJICHHE

MOJO0OHBIX CJIAra€MBbIX.

CBolicTBa CTEIICHU
C HAaTypaJbHbIM
IMOKa3aTeJIeM.
MHOro4aeHsbl.
Crnoxenue,
BBIYUTAHHE,
YMHOXEHUE
MHOTI'OYJICHOB.
DopMyibl
COKpAILlEHHOTO
YMHOXEHUS.
Paznoxenue
MHOT'OYJICHOB
Ha MHOXKHUTEIIH

¥ MHOT'OYJIEHa Ha MHOTOWJIEH, NPUMEHSTh (POpMYIIbl
KBaJpaTa CyMMBbI U KBaJlpaTa pa3HOCTH.

OcymecTBJIATH Pa3ioKEeHNE MHOIOYIEHOB HA MHOXUTEIH
MyTeM BBIHECEHHMSI 32 CKOOKH OOILEro MHOXHUTES,
npuMeHeHus1 HOPMYJIbl PA3HOCTH KBaJpaToB, (GOpMYII
COKPAILEHHOI'0 YMHOKEHUS.

I[IpuMensaTH nNpeodbpa3zoBaHNE MHOTOUYJICHOB JJIsI PEILICHUS
pa3IMYHBIX 33724 U3 MaTeMaTUKU, CMEXHBIX MPEIMETOB,
U3 peaJIbHOM ITPAKTUKHU.

3HAKOMUTBHCS C HCTOPHEll pa3BUTHUSI MATEMATHKU

YpaBHEHHS U HEPABEHCTBA

20

YpaBHeHUE, TpaBUiIa
npeoOpa3zoBaHUs
YpaBHEHHS,
PaBHOCUJIBHOCTD
YPaBHEHUU.
JInneliHoe ypaBHEHUE
C OZTHOM MEPEMEHHOMN,

Pemars imHeliHOE ypaBHEHHUE C OJJTHOM IIEPEMEHHOM,
NPUMEHSA MPAaBMUJIA IEPEXOAA OT UCXOAHOIO YPaBHEHUS

K PAaBHOCUJIBHOMY €My 0oJiee MpOCTOro BHUA.

IIpoBepsiTh, BISIETCS JIM KOHKPETHOE YHCIIO KOPHEM
ypaBHEHUS.

IonGupars mpuMepsbI Nap YMcell, ABJISIOMINXCS PEIIEHUEM
JIMHEWHOTO YPAaBHEHUs C IBYMsI IEPEMEHHBIMU.
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pelIeHUE TUHEUHBIX
ypaBHEeHUU. Pemienue
3aJ1a4 ¢ TOMOIIBIO
YpaBHEHUM.

JIuHeliHOE ypaBHEHUE
C AByM4
IIEPEMEHHBIMU U €TO
rpaduk. Cucrema IByX
JMHEWHBIX YPAaBHEHUU
C AByMH

CTpouth B KOOPAMHATHOMN MJIOCKOCTH T'paduK JIMHEHHOTO
YpaBHEHHUS C IBYMsI IEPEMEHHBIMU; MOJIb3YSCh IPadUuKOM,
NPUBOAUTH MPUMeEPBI PEUICHUS YPABHECHUS.

HaxoauTh pemienne CuCTeMbI IByX JUHEHHBIX YPABHEHUN
C AByMs MEPEMEHHBIMU.

CocTaBasiTh U peliaTh YPaBHEHHUE UJIU CUCTEMY
YpaBHEHHUI MO YCIOBUIO 33141, UHTEPIPETUPOBATH

B COOTBETCTBUH C KOHTEKCTOM 33J1a4y MOJTyYEHHbIN
pe3ynbTar

epEMEHHBIMU

Koopaunatet u rpaduku. 24 Koopaunara Touku N300paxxkaTh Ha KOOPAUHATHON MPAMOM TOUKH,

OyHKIUU Ha ipssMout. UnucnoBwie COOTBETCTBYIOLIKE 3aJaHHBIM KOOPJAUHATAM, JIy4H, OTPE3KH,
MTPOMEKYTKHU. HWHTEPBAJIbl, 3aIMCHIBAaTh X Ha alre0panyeckoM SI3bIKE.

Paccrosnue mexny
JBYMS TOUKAMH
KOOPAWHATHOMN
IIPSMOM.
[IpsimoyrosipHas
CUCTEMa KOOpJIMHAT
Ha TUJIOCKOCTH.
[Tpumeps! rpadukos,
3aJIaHHbIX
dbopmynamu.
Urenue rpadukoB

OTMeuaTs B KOOPAUHATHOM MJIOCKOCTH TOYKHU

10 33/IaHHBIM KOOPJWHATAM; CTPOUTH I'PaMKH HECTOKHBIX
3aBUCHUMOCTEH, 3aJaHHBIX POpMyTIaMU, B TOM YHCIIE

C MOMOUIBIO0 U(PPOBBIX Ja0OpaTOPUHL.

IIpuMeHsATH, M3y4aTh IPEeUMYLIECTBA,
HHTEPNpPeTUPOBATh IrpaduyecKuii ciocod MpeacTaBIeHHs
Y aHaJM3a pa3HoOOpa3HON KU3HEHHOU H(OpMAITUH.
OcBauBaTh MOHATHE (PYHKIINH, OBJIA/IEBAThH

(G YHKIIMOHAIBHON TEPMUHOJIOTHEH.

Pacno3naBaThb imHeliHy0 QyHkIuio Y = KX + b,
ONMCHIBATH €€ CBOMCTBA B 3aBUCUMOCTH OT 3HAYEHUU
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peaIbHBIX
3aBUCUMOCTEM.
[Tonsatue pyHKUIMH.
I'padux pynkuuu.
CaoiicTBa (pyHKIUA.
Jlunetinast GpyHKIMSL.

k03¢ urmentos K u b,

Ctpouthb rpaduKH THHCHHON QyHKIMH, QYHKIUU Y =| x|.

Hcnoab3oBath nndpoBbie pecypchl 1Sl TOCTPOSHUS
rpaduKoB PYyHKIIUNA U U3YYEHUS] UX CBOMCTB.
IIpuBoAMTH MPUMeEPHI JTMHENHBIX 3aBUCUMOCTEN

B peajbHbIX MPOLECCAX U SBICHUIX

[TocTpoenue rpaduka
JIMHEHHON (DYHKITUU.
I'padux dyukImn
y =lxl|
[ToBTOpeHue u o0odIIeH e 6 [ToBTOpEHUE Bri0MpaTh, NPUMEHATH OLEHUBATH CIIOCO0ObI CPABHEHUS
OCHOBHBIX IOHATUHI YHCEeJl, BRIYUCICHUM, MPeoOpa30BaHUM BhIPAKEHHU,
U METO/IOB Kypca pEIICHUS YPaBHCHHIA.
7 xnacca, 06001IeHNe OcyuiecTBJAATH CAMOKOHTPOJIb BHITTIOJIHIEMbIX JEHCTBUIA
3HAHUU U CaMOIIPOBEPKY pe3yJIbTaTa BhIYMCICHUM,
npeoOpa3zoBaHui, MOCTPOCHHI.
Pematsb 3axa4m 13 peanbHON KU3HU, IPUMEHATH
MaTeMaTHYeCKUe 3HAHUS JJIs pelIeHUs 3a]1a4 U3 APYruxX
MPEIMETOB.
Pemath TeKCTOBBIE 32/12a41, CDABHUBATh, BLIOMPAThH
CIoCcoO0bI pEIICHU 3a1a4u
OBUIEE KOJIMYECTBO 102
UACOB IIO ITPOTPAMME
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8 KUIIACC

HaunmenoBanue paznena |(KonnuectBo OcHoBHOE OcCHOBHBIE BU/IbI IEATEIILHOCTH 00yYaroInXCs
(Templ) Kypca 4acoB coziep)KaHue
Uucna v BBIYKCIICHUS. 15 KBagparHslii KOpeHb DopMyIMPOBATH ONpeAe/IeHHe KBaJPAaTHOTO KOPHS

KBagparubie KopHH

u3 yncna. [lonstue
00 upparmoHaIbHOM
yucne. /JlecaTuanpie
IpUOIMKEHUS
UppALMOHATBHBIX
YyuCcel.
JleficTBUTEIbHBIC
yucia. CpaBHEHHE
JICUCTBUTEIILHBIX
qHrcel.

YpaBHeHuE BUA

X2 = a.

CaolicTBa
apuPpMETUIECKUX

KBaJpPaTHBIX KOPHEM.

[IpeobpazoBanue
YHCIIOBBIX
BBIPAKECHUH,
COZIepPIKaIINX
KBaJIpaTHbIE KOPHU

U3 yncia, apuMeTHIeCKOro KBapaTHOTO KOPHSI.
IIpuMeHATH Onepanuio U3BJIEUYEHNS KBaAPATHOIO KOPHS
U3 YKCJIa, MCMOJIB3Ys TTPU HEOOXOIUMOCTH KAJBKYJISITOP.
OueHuBaTh KBaJPaTHbIC KOPHU LIEJIBIMU YUCTIAMHU U
JNECATUYHBIMU JPOOSIMHU.

CpaBHHMBATH U YHOPAX0YMBATH PAllMOHAJIbHbBIC

Y UPPALIMOHAJIbHBIC YNCJIIA, 3aIIMCAHHBIE C IOMOILBIO
KBaJPATHBIX KOPHEW.

HccaenoBaTh ypaBHEHUE X° = @, HAXOAUTh TOYHBIE

U puOJI>KeHHbie Kopau nipu a > 0.

HccnenoBaTh CBOMCTBA KBAIPATHBIX KOPHEW, TPOBOIA
YHCIIOBBIE IKCIIEPUMEHTHI C UCTIOJb30BAHUEM KaJIbKYJISITOpa
(KoMIIbIOTEPA).

Jloka3pIBaTh CBOMCTBA apu(PMETUUECKUX KBAJIPATHBIX
KOpHEH; IPUMEHSTh UX I IPeoOpa30BaHUs BbIPAKEHUN.
BbInoJHATH NPeodpa3oBaHus BRIPAKEHUN, COEpKaIIUX
KBaJpaTHbIC KOPHH.

Boipa:kaTh nepeMeHHbIE U3 TEOMETPUUECKUX U (PU3UYECKUX
dbopmy.

BoruuciasiTh 3HaAYEHHUS BBIPAKCHUN, COJIEPKAIIUX
KBaJpaTHbIE KOPHU, UCIOJIB3YsI TP HEOOXOAUMOCTHU
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KAJIbKYJISITOP.
Hcnonb30BaTh B X0 PELICHUS 3a/1a4 3JIEMEHTApHBIE
MpeJICTaBJICHUs, CBSI3aHHbIEC C TPUOJIMYKEHHBIMH 3HAYCHUSIMU
BEJIMYHH.

3HAKOMUTBCH € HCTOPHUEH Pa3BUTHS MAaTEMATUKH

Unca v BEIYMCIIEHUA.
CreneHb ¢ HEIBIM

CrereHn ¢ NeJIbIM
[IOKa3aTeJIeM.

@®opMyaIMpPOBATH ONpeaeJeHle CTCTICHU C IEIbIM
TOKa3aTesIeM.

MOKa3aTeIeM CranpaprHas 3anuCh IIpeacraBasiTh 3anuch OOJIBIINX U MAJIBIX YHCEIT
YyuCa. B CTAHJAPTHOM BHJIE.
Pa3mepnl 00bekTOB CpaBHMBATB YKClIa U BEJIMUYUHBI, 31U CAHHbIC
OKPY’KaIOLIEro Mupa C UCIOJIb30BaHueM ctenenu 10.
(OT BJI€MEHTapHBIX Hcnonb30BaTh 3a11MCh YUCEI B CTAHIAPTHOM BU/JIE
YaCTHIL JUTSl BBIPAKEHHS pa3MepOB 00BEKTOB, IJTUTEIbHOCTH
J10 KOCMUYECKUX IIPOLIECCOB B OKPYIKAIOLIEM MUpE.
00BEKTOB), DopMyJIMPOBATH, 3ANIUCHIBATH B CHMBOJIMYeCKOH (popMe
JJTUTEIIbHOCTh Y WLJTIOCTPUPOBATH PMMEPaMM CBOMCTBA CTEIIEHU
IIPOLIECCOB C LEJIbIM I10Ka3aTeleM.
B OKpykatomiem mupe. | IIpumMeHSITH CBOMCTBA CTENEHU ISl TPeoOpa30BaHUs
CBoiicTBa CTETIEHU BBIPAKEHUH, COJIEPKAIIUX CTEIICHHU C L[EJIbIM II0KA3aTEJIEM.
C LIEJIbIM IIOKA3aTesIeM BbINOJIHATH A1eiCTBUS C YUCIIAMHU, 3alIMCAHHBIMU
B CTaHIapTHOM BHJi€ (YMHOXXEHUE, JIeJICHHUE, BO3BECHUE
B CTEIICHb)
AnreOpandeckue KBanparnsiii Pacno3HaBaTh KBaJpaTHbIA TPEXUJIECH,
BbIpakeHusi. KBaapaTHblii TPEXUJIEH. YCTAaHABJIUBATh BO3MOKHOCTb €T0 Pa3JIOKEHUS
TPEXUJICH Pa3znoxxenue Ha MHO>KUTEJIH.
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KBaJpaTHOTO
TpeXwIeHa
Ha MHOXHUTEIIH

PaCKJIa)IbIBaTb HAa MHOKHUTEJIN KBaHpaTHBIﬁ TPCXUICH
C HCOTPHULATCIIbHBIM JUCKPUMHWHAHTOM

AJredbpanyeckue
BBIPKCHUSI.
Anrebpandeckas 1pooOb

15

AnreOpandeckas
JpOOBk.
Jlonyctumeble
3HAYCHUS
NEPEMEHHBIX,
BXOJISIITUX

B alireOpanyeckue
BBIPAXKEHUS.
OCHOBHOE CBOMCTBO
anreOpandecKou
npobu. CokpareHue
JpoOei.
Crnoxenue,
BBIUMTAHMUE,
YMHOXEHUE

U JICJICHHE
anredpanyecKux
Tpo0ei.
[IpeoOpazoBanue
BBIPAKECHUH,
COJZIEpKATIIX
anreOpandeckKue
npobu

3anuceIBaTh AIre0pandyecKue BhIpaK CHUS.

Haxoautp 0071aCTh ONpe/ieNeHus palliOHAIBLHOTO
BBIPKCHHSI.

BbINOJHSATH YMCIOBBIC TOJACTAHOBKH U BHIYHCISATD
3Ha4YeHue ApoOU, B TOM YHCIIE C IOMOIIbIO KaJbKYISATOpA.
®opMyIHPOBATH OCHOBHOE CBOWCTBO anre0pandecKkoi
IpoOu U MPUMEHSATH €ro JJIs Tpeodpa3zoBaHus ApooOeil.
BbINoHATH A€l cTBHUS C anredpandecKuMu IpoosMHu.
IpumeHATH NPeodpa30BaHUsl BEIPAKCHUIA IS pEIICHUS
3amad.

BoipaxkaTh nepemenHble u3 Gpopmyi (puznueckux,
re€OMETPUIECKUX, OMMCHIBAIOIINX OBITOBBIC CUTYAIIHH)
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YpaBHEHUS 1 HEPABEHCTRBA.
KBagparHbie ypaBHEHHS

15

KBagparnoe
ypaBHeHue. HemonHoe
KBaJpaTHOE
ypaBHeHue. Popmyia
KOpPHEN KBaJPaTHOT O
ypaBHeHUs. Teopema
Buera.

Pemenue ypaBHeHui,

Pacno3HaBaTh KBaJIpaTHbIE YpPAaBHEHUS.

3anuceiBaTh GOpMYJTy KOPHEN KBAJPAaTHOIO YPABHEHUS,
peliaTh KBaJApaTHble YPABHEHUS — I1OJIHBIC U HETIOJHBIE.
IIpoBonuTh MpocTeiimme MCCaeT0BAHUSA KBAIPATHBIX
YPaBHEHU.

PemaTs ypaBHeHMs, CBOJAIIMECA K KBAAPATHBIM,

C TIOMOIIBIO TTPe00pa30BaHUM M 3aMEHOM MEPEMEHHO.
HaOuaropaTh M aHAJIM3MPOBATH CBI3b MEXKY KOPHIMU

CBOISILIUXCS ¥ K03 PUITMEeHTaMH KBaIPaTHOTO YPaBHEHUSI.
K KBaJIpaTHBIM. dopmyaupoBarhb Teopemy Buera, a Takxke oOpaTHYIO -
[Ipocreiimme 1podHO- | TEOpEMY, IPUMEHITh 3TU TEOPEMBI UL PELICHHUs 3a1a4.
panvoOHaIbHbIE Pemath TeKCcTOBBIE 321a4H AITreOpandecKuM CriocoOoM:
YPaBHEHUS. NEPEXOUTh OT CJIOBECHOU (POPMYITUPOBKU YCIOBUS 3a7a4u
Pemenue TekcToBBIX K are0pandyeckoil MOJIeJM MyTeM COCTABJICHUS! YPaBHEHUS;
3a/1a4 C [IOMOLIBIO pelIaTh COCTABIEHHOE YPaBHEHNUE; NHTEPIIPETUPOBATH
KBaJPATHBIX pe3yJbTar.
YpaBHEHHUM 3HAKOMUTBHCS C HCTOPUE pa3BUTHSI AJIreOPbI

YpaBHEHUS 1 HEPABEHCTBA. 13 JIuneniHoe ypaBHEHUE Pacno3HaBaTh JINHEWHBIE YPABHEHUS C IBYMS

CucrteMbl ypaBHEHU C ABYMS IIEPEMEHHBIMH.

EPEMEHHBIMU, €TO
rpaduk, NpuMepbl
pELIEHUs] YPaBHEHUIM

B LIEJIBIX YU CIIAX.
Pemenue cucrem aByx
JIMHEWHBIX ypaBHEHUU
C AByMs

Ctpouthb rpaduku TMHEHHBIX YPABHEHHH, B TOM YHCIIC

HCIOJIb3Yysl HU(PPOBBIE PECYPCHI.

Pazinyarh napajienbHbIE U IEPECEKAIOIIMNECS TPAMBIE
110 UX YPaBHEHUSIM.

Pemats cucTteMbl IByX JIMHEWHBIX YPABHEHHUH C JBYMS

MIEPEMEHHBIMU MMOJICTAHOBKOH U CIIOKECHHUEM.

Pemarb npocreine CUuCTeEMbI, B KOTOPBIX OJHO
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MIEPEMEHHBIMHU.
[Ipumeps! pemenus
CHUCTEM HEJIMHEUHBIX
YpaBHEHUI

C AByM4
IIEPEMEHHBIMH.
['padmueckas
UHTEpIIpETALS
YpaBHEHHUS

C AByMH
NIEPEMEHHBIMU

W CUCTEM JIMHEUHBIX
YPaBHEHUN C ABYMS
EPEMEHHBIMH.
Penienue TeKCTOBBIX
3a7a4 € MOMOIIBIO
CHUCTEM YpaBHEHUM

U3 YpaBHEHUU HE SIBJIACTCS JIMHEUHBIM.

IIpuBoauTh rpa@MuecKy0 HHTEPIPETALNIO PEIICHUS
YpaBHEHUS C IBYMsI IEPEMEHHBIMU U CUCTEM ypaBHEHUU
C IByMS IEPEMEHHBIMH.

PemraTh TekcTOBBIE 3a1a4H aNredpanueckuM crnocooom

YpaBHEHUS 1 HEPABECHCTBA.
Hepasencrsa

12

Yucnosbie
HEPABEHCTBA U UX
CBOKMCTBA.
HepasencrtBo ¢ ognoMn
IIEPEMEHHOM.
Jlunerinpie
HEPaBEHCTBA C OJHOU
IIEPEMEHHOM U UX
pemenne. CucreMsl

@®opMyJIMPOBATH CBOMCTBA YMCIIOBBIX HEPABEHCTB,
WUTIOCTPUPOBATh UX HA KOOPIAUHATHOM NIPSAMOM, 10KA3BIBATH
anreOpanyecKkH.

IIpuMeHATH CBOMCTBA HEPABEHCTB B XOJI€ PEUICHUS 33/1a4.
Pemiarsb iMHENHBIE HEPABEHCTBA C OJIHOM ITIEPEMEHHOM,
n300paxkaTh pelIeHNEe HEPABEHCTBA HA YUCIIOBOM MPSIMOIA.
Pemathb cuctemMbl TMHEHHBIX HEPABEHCTB, U300 paXkaTh
pELIEHUE CUCTEMBI HEPABEHCTB HA YU CIIOBOM MPSIMOM
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JIMHEUHBIX HEPABEHCTB
C OJTHOW IEepEeMEHH O
U UX pEIIEHUE.
N3o06pakenue
peLIeHUS JIMHEHHOTO
HEPaBEHCTBA U UX
CHCTEM Ha YUCIIOBOMN
PSMOM

OyHKIHH.
OCHOBHBIE ITOHATHA

[Tonsatue GpyHKINH.
O6acTh onpeaeneHus
U MHOXKECTBO
3HaYCHUH (YHKIIHH.
CrniocoObI 3a1aHus

G yHKUIHA.

I'paduk pyHKIMH.
CaoiicTBa QyHKLINH,
UX OTOOpakeHUe

Ha rpaduke

Hcnosb3oBaTh QYHKIIMOHATHLHYIO TEPMUHOJIOTHIO

U CUMBOJIUKY.

BouruucasaTh 3HaYeHusi QyHKITUN, 3aaHHBIX

dbopmynamu (Tpyu HEOOXOAMMOCTH UCIIOIH30BATh
KaJIbKYJIATOP); COCTABJIATDH TAOIMIbI 3HAYEHH I

(GyHKIHH.

CtpouTs 0 TOYKaM rpadpuku QyHKIui.

OnuchiBaTh cBOMCTBA (DYHKIIMU HA OCHOBE €€
rpaduuecKoro mpeacTaBICHHUS.

Hcnoab3oBaTh QyHKIIMOHATHHYIO TEPMUHOIOTHIO

U CUMBOJIHUKY.

HccaenoBaTh npuMepsl rpadMKOB, OTPAXKAIOIINX PEaTbHBIC
IIPOLIECCHI U SIBJICHUA.

IIpuBOAMTH NPpUMeEPBI IPOLECCOB U ABICHUH C 3aJaHHBIMHU
CBOWCTBAMU.

Hcnonb30BaTh KOMNBIOTEPHBbIE IPOTPAMMBI

JUTSI TIOCTPOCHUS TpauKOB QYHKITUN U U3YIEHUS

MX CBOWCTB
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OyHKIHH.
YucnoBble PyHKIIUH

UreHnue u mocTpoeHue
rpaukoB GyHKIIUHA.
[Tpumeps! rpadukos
dyHKLMH,
OTpakarolux
peanabHbIe TPOIIECCHI.
DOyHKIWH,
OIKCHIBAIOIITUE
NpsIMYIO U 00paTHYIO
IPOMOPIHOHATILHBIC
3aBUCHUMOCTH, UX
rpadukmu.

I'padux pyHkIIM

y = X2

OyHKIUU

y = x4,y =X,

y =vx, y = |x};
rpaduueckoe
pellIeHuE ypaBHEHU N
Y CUCTEM YpaBHEHUMU

Haxoauts ¢ noMombio rpaguka QyHKIIMY 3HaYCHUE OJTHOM
U3 pacCMaTPUBAEMbIX BEJIUYHUH 10 3HAYECHUIO IPYTrOi.

B HecnoXkHBIX ciydasx BbIPaKaTh (OPMYJI0ii 3aBUCUM OCTH
MEX]1y BETUYNHAMM.

OnuchIBaTh XapakTep U3MEHEHUS OJHON BEJIMYNHBI

B 3aBUCUMOCTH OT U3MEHEHUS JPYTOM.

Pacno3naBaTh BUIbI U3y4aeMbIX () YHKIIUH.

IHoka3pIiBaTh cCXeMaTH4YEeCKH I0OJ0KEHUE HA KOOPAUHATHOU
IJI0CKOCTU rpaMKoB yHKIMH Buga: Y = X2,y = X,

y =Vx, y = |x|

HUcnonb3oBaTh PyHKIMOHAIBHO-TPaUUECKHE
NpeACTABJIeHM JJIs PEIIEHUS U UCCIIEIOBaHNs YPABHEH UM

Y CUCTEM YpaBHECHUH.

IIpumeHsaTh uM@poOBbIE peCypChl s TOCTPOCHUS
rpaguKoB GyHKIIUI

[ToBTOpEeHue u 0600IIeHNE

IToBTOpEeHue
OCHOBHBIX IOHATHMN
Y METOJIOB KYpPCOB
7 1 8 KJ1acCOB,
0000111eH1E 3HAHWIT

Bb10upaTh, NPUMEHATh, OLEHUBATH CIIOCO0bI CPAaBHEHUS
YyuceJl, BHIYUCIEHUHN, MPeo0pa3oBaHU i BIPAKEHUH, pelICHUS
YPaBHEHUH.

OcymecTBIATh CAMOKOHTP 0J1b BBIIOJHAEMBIX AEUCTBUI

¥ CaMOIIPOBEPKY pe3yJibTaTa BbIUUCIEHUH, IpeoOpa3oBaHuil,
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IIOCTPOCHUM.

Pemats 3a1a4mn U3 peajibHOM )KU3HHU, IPUMEHATH
MaTeMaTU4eCKUE 3HAHUS JJIs PEIICHUs 3a7a4 U3 APYTUX
MPEIMETOB.

Pemats TekCcTOBBIE 3a1a4H, CPDABHUBATH, BLIOMPATH
CIOCO0BI PEIICHU 3a/1a4n

OBHIEE KOJIMYECTBO
YACOB I10 TTPOT'PAMME

102
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9 KVIACC

YHCJIa, KOHEYHBIE
1 OECKOHEYHEBIE
JeCSITUYHbIE APOo0H.
MHO0XeCTBO
JICUCTBUTEIILHBIX
YHCEI;
JICUCTBUTEIILHBIE
YyHpclia Kak
OeCKOHEUHBIE
JeCSITUYHbIE APO0H.
B3aumno ogHo3HayHOE
COOTBETCTBUE MEXKY
MHO>KECTBOM
JICUCTBUTEIILHBIX
YHCeJ U MHOKECTBOM
TOYEK KOOPAUHATHOU
IIPSAMOM.

CpaBHeHue
JIEUCTBUTEIILHBIX YHCETI,
apuMeTHIeCKre

O3HAKOMHUTBHCH C BO3MOXHOCTBIO ITPECTABICHHS
JNEUCTBUTEIBHOT O YMCa KaK OECKOHEUHOM 1eCATUYHON
poOH, MPUMEHSITh JCCATUYHBIE TPUOKCHUS
palMOHAIBHBIX U UPPALMOHAIBHBIX YHCEN.

N300paxkaTh N€MCTBUTENBHBIC YHCIIA TOUKAMH
KOOPAMHATHOU IIPSIMOM.

3anuceIBaTh, CPABHUBATH U YIIOPSA10YUBATH
JNEUCTBUTENBHBIE YHCTIA.

BbINOJIHATH, cCOUETast YCTHBIEC U IMCbMEHHBIE IIPUEMBI,
apupmeTnyecKue A1eiiCTBUS C palliOHAIbHBIMU YUCIIAMHU
HAXOJUTh 3HAYCHUS CTEIEHEU C 1IEJbIMU MMOKA3aTEIIMHU
Y KOPHEN; BBIYUCIATH 3HAYEHUS YU CIIOBBIX BBIPAKCHUN.
IHonyuuTs npeacraBjieHue O 3HAYUMOCTHU
JNEUCTBUTENIBHBIX YACEI B IPAKTUYECKON JESITEIHHOCTH
YEJI0BEKA.

AHAIM3HPOBATH U 1€J1aTh BBIBOAbI O TOUHOCTH
npUOJIMKEHHSI IeHCTBUTEIBLHOI0 YKCIIa TIPU PElIeHUN
3a7ad4.

OKpyrasTe ACHCTBUTEIBHBIC YHACIA, BBITIOJHATH
NPUKHAKY PE3YJbTaTa BHIYUCICHUH, OEHKY 3HAYCHUI

HauMmenoBanue paszaena KomnuectBO OcHOBHOE OcCHOBHBIE BU/IBI ICSITEILHOCTH 00 yJaIOIIUX CSI
(Templ) Kypca 4acoB COJIEp/KAHUE
Yucna U BEIYUCIICHUS. 9 PammnonanpHbIe uncnia, Pa3BuBarTh npeacraBjJeHMd O YHACIaX: OT MHOKECTBA
JleficTBUTENbHBIC YU CTIA UppaloHaIbHbIC HaTypaJbHbBIX YMCEJI JJO MHOXKECTBA ACHCTBUTEIbHBIX YHCET.

.

>
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JICUCTBUS

C 1€ CTBUTEIbHBIMH
YHUCIaMHU.
[TpubmxeHHoe
3HA4YEHHE BEJIUYMHBI,
TOYHOCTh
MPUOTKCHUS.
OkpyrieHue unces.
[Ipukuaka u oeHka
pe3yJIbTAaTOB
BBIUHCIICHUN

YHCIIOBBIX BBIPAKECHMUIA.
3HAKOMUTBCH € HCTOPHUEH Pa3BUTHS MAaTEMATUKH

YpaBHEHUs 1 HEPABEHCTBA.
YpaBHEHUS C OOHOU
IIEPEMEHHON

14

JInneliHOE ypaBHEHHUE.
Pemenne ypaBHEeHUH,
CBOJSILLIUXCS

K JINHECUHBIM.
KBanpatHoe
ypaBHeHue. Pemienue
YpaBHEHUM,
CBOJSILIIUXCS

K KBaJIpaTHBIM.
bukBangpaTHbie
YpaBHEHHS.

[Ipumepsl pemieHus
YPaBHEHUU TPETbEN

Y YETBEPTOU CTEIICHEN

OcBauBaTh, 3a1I0MMHATH U IPUMEHATH rpaduyeckue
MeTO/bI IIPY PELICHUH YPAaBHEHUI, HEPABEHCTB U UX
CUCTEM.

Pacno3HaBaTh 1ienble U JPOOHBIE YPABHEHHUS.

PemiaTs JinHelHbIEC M KBAIPATHbIE YPABHEHUS,
ypaBHEHUSI, CBOJIAIIMECS K HUM, TPOCTEHIIHe TpOOHO-
palnMoHaJIbHbIE YPABHEHUS.

IIpeanararb BO3MOXKHBIE CIIOCOOBI PEIICHUS] TEKCTOBBIX
3a/1a4, 00CyKIaTh UX U peliaTh TEKCTOBBIE 3a/1a41
pa3HBIMHU CIIOCOOaMHU.

3HAKOMMTBHCH C HCTOPHUEH pa3BUTHS MAaTEMATUKH
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pa3noXeHUEeM
Ha MHOXKUTEIH.
Pemenue npo6HoO-
palMOHAIbHBIX
YPaBHEHUM.

Pemenue TeKcTOBBIX
3a/1ay anredpanyecKum
METOJI0M

YpaBHEHUS U HEPABEHCTBA.
Cucremsl ypaBHEHUI

14

YpaBHEHUE C ABYMS
NEPEMEHHBIMU U €TO
rpaduxk.

Cucrema 1Byx
JIMHENHBIX YPABHEHUMN
C AByMS
IIEPEMEHHBIMU U €€
peuieHue. Pemenue
CUCTEM JIBYX
YpaBHEHUU, OHO

U3 KOTOPBIX JIMHENHHOE,
a Ipyroe — BTOpOu
CTEIICHH.
I'paduueckas
VHTEpIIpETALUS
CHUCTEMBI YPAaBHEHU U

C ABYMsI [IEPEMEHHBIMHU.
Penrenne TeKCTOBBIX

OcBanBaTh M1 NPUMEHATH IIPUEMbI PEIICHUS CUCTEMbI
JBYX JINHEHHBIX YPaBHEHUH C IByMS IEPEMEHHBIMU

U CUCTEMBI JIByX YpaBHEHUM, B KOTOPBIX OJTHO ypaBHEHUE
HE SIBJISICTCS JIMHEHHBIM.

Hcnoab3oBaTh QyHKIMOHATIHHO-TpapUUECKUe
IpeJICTaBICHUS JUIsl pellleHHsl U MCCJIeI0BAHUS YpaBHEHUN
U CUCTEM.

AHAJIM3MPOBATH TEKCTHI 33124, pellaTh UX
anre0panyeckuM crocoOOM: NmepexoAuTh OT CJIOBECHOMN
(bopMyNHPOBKH YCIOBUS 3a/1a4U K aJireOpandeckoil MoJIesu
NyTEM COCTaBJIEHUS CUCTEMbI YPAaBHEHUN; pemaTh
COCTaBJICHHYIO CUCTEMY YPAaBHEHUN; HHTEPNPETUPOBATH
pe3yIbTar.

3HAKOMUTBHCS C HCTOPHUE pa3BUTHSI MATEMATUKH
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3a/1a4 anredpandecKum
croco0om

YpaBHEHUs 1 HEPABEHCTBA. 16 Uucnossie Yurarp, 3aIUCHIBATH, IOHUMATh, HHTEPINIPETHPOBATH
HepaseHcrsa HEPaBEHCTBA U UX HEPaBEHCTBA; UCIIOJIb30BaTh CUMBOJIMKY U TEPMUHOJIOTHIO.
CBOICTBA. BoinoaHATH NpeoOpa3oBaHus HEPABEHCTB, HCMOJIb30BaTh
JIunelinbie U1 peoOpa30BaHUs CBOWCTBA YMCIOBBIX HEPABEHCTB.
HEPABEHCTBA Pacno3HaBaTh TMHEWHBIE U KBAJIPATHBIE HEPABEHCTBA.
C O/IHOM IepeMEHHON Pemarp nMHEliHbIE HEPABEHCTBA, CUCTEMbI JIMHEMHBIX
U UX pEIIEHUE. HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIHOYAOIIAX
CucrteMbl IMHENHBIX KBaJpaTHOE HEPABEHCTBO, U PEIIATh UX; 00CYKAATH
HEPaBEHCTB C OAHOM NOJIyYEHHBIE PEIICHHUS.
IIEPEMEHHOM U UX MN300paxkaTh penieHre HEPABEHCTBA U CHCTEMBI HEPABEHCTB
peLIeHHE. Ha YHCJIOBOW MPSIMOM, 3alIUCHIBATH PEIICHUE C ITOMONIbIO
KBanpatHbie CHUMBOIJIOB.
HEPAaBEHCTBA U UX Pemarp kBagpaTHbIC HEPABEHCTBA, UCTIOb3YS
pELICHHUE. rpauyueckue npeacTaBIeHus.
['paduueckas OcBauBaTh M IPUMEHSTh HEPABEHCTBA ITPU PEIICHUH
MHTEpIpeTanus pa3JIMYHBIX 33724, B TOM YHCJIE MPAKTUKO-
HEPaBEHCTB U CUCTEM OPUEHTUPOBAHHBIX
HEPaBEHCTB C IBYMs
MEPEMEHHBIMU
OyHKIUU 16 KBagparnunas Pacno3HaBaTh BUbI U3y4aeMbIX (PYyHKLIHIA;

byHkus, ee rpaduk

u cBoiicTBa. [lapaboina,
KOOpPAWHATHI BEPIIUHbI
napaboIibl, OCh

WJII0OCTPUPOBATH CXeMATHYeCKH, 00BbSICHATH
pacrnoyiokeHne Ha KOOPAMHATHON MIIOCKOCTH IpaduKoB

Gynkimii Buga:y = kx,y = kx + b,y = _,y = x4
X
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CUMMETPUHU TapadoJIbL.

['pacduku byHKUIMHA:

y = kx,
y = kx + b,
k
y = —,
X
y = X,
y = %,
y =Vx,
y = |x]

y = X3y =+vx, Y = |x| B3aBucuMocTH OT 3HaUCHHUI
K03(p(pUIIMEHTOB; OMUCHIBATh UX CBOMCTBA.
Pacno3HaBaTh KBaApaTUUHYIO G YHKIHIO IO (hopMyIIe.
IpuBoaUTH MPUMeEPHI KBAIPATUIHBIX 3aBUCHMOCTEH
U3 peaIbHOM KU3HU, (DU3UKH, TECOMETPHUH.

BoisiBASITH 1 0600111aTH 0COOEHHOCTHU Tpaduka
KBaZpaTHuHOM QpyHKIMU Y = ax? + bx + c.

CTpouTh U M300pakaTh cXxeMaTH4YeCKHU rpaduKu
KBaJIpaTUYHBIX (DYHKIIH, 3aIaHHBIX (DOopMyIaMu BUIa
y = axiy = ax? + g,y = a(x + p)?,y = ax> + bx + c.
AHAJIN3UPOBATH U MPUMEHSATH CBOWCTBA U3YYCHHBIX
GYHKIUH 119 UX TIOCTPOCHHMS, B TOM YHUCJIE C TTOMOIIBIO

U (POBBIX PECYPCOB

YucoBble
IIOCIEJ0OBATEILHOCTHA

15

[TonsiTHE YK CIOBOM
MOCJIE0BATEIbHOCTH.
3ananue
MOCJIEA0BATENbHOCTH
PEKYPPEHTHOM
dbopmyroi

u hopMyIoit N-ro
YJIeHAa.
Apudmernueckas

U reoMeTpruyecKas
MIPOTPECCHH.
@opmyIisl N-TO YJIeHA
apudmeTaecKoit

OcBauBaTh M NPUMEHATH UHIEKCHbIE 0003HAUEHMUS,
CTPOUTH pedeBble BbICKA3bIBAHUSI C HCIIOJIb30BAHUEM
TEPMHUHOJIOTUH, CBA3aHHOM C MOHATHEM
HOCJIEZI0BATEIbHOCTH.

AHaauzupoBaTh popmyiy N-ro yjieHa
NOCJIEZI0BATEIbHOCTH MJIM PEKYPPEHTHYIO (hOpMYITy

U BBIMUCJIATH YJICHBI TTOCIIEIOBATEIbHOCTEN, 3a]JaHHBIX
3TUMU HOPMYyITaMH.

YcranaBiuBaTh 3aKOHOMEPHOCTD B ITOCTPOCHUH
MOCIIEZI0BATEIbHOCTH, €CIIM BBIITUCAHBI TEPBbIE HECKOJIBKO
€€ YWICHOB.

Pacno3HaBaTh apu(METHUECKYIO U TEOMETPUUECKYIO
IIPOrPECCUN NP Pa3HBIX COCO0aX 3aaHMs.
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U TEOMETPUUYECKOM
MPOrPECCHUI, CYMMBI
NEePBbIX N YIEHOB.
N300paxkeHne 4JIeHOB
apu(pmMeTuIecKon

Y T€OMETPUYECKOU
MPOrPECCUI TOUKAMU
Ha KOOPAWHATHOU
TUIOCKOCTH.
JlnHenHbIN

Y DKCTIOHECHITU ATTbHBIN
poCT.

Cno>xHbI€ TPOLIEHTHI

Pemars 3a1auu ¢ ucnosib3oBanueM GhopMyn N-ro yjaeHa
apu(MeTHUECKON U TEOMETPUUECKOM MPOrpeccCuii, CyMMbI
IIEPBBIX N YWICHOB.

M300paxkaTh 4ICHBI 10CIEI0BATEILHOCTH TOUKAMHU

Ha KOOPIAWHATHOM MJIOCKOCTH.

PaccmarpuBaTrh npuMepbl NPOLECCOB U ABJICHHUI

U3 peaJbHOM KU3HU, WLTIOCTPUPYIOIINE U3MEHEHUE

B apu(pMETUUECKOMN MPOTPECCUH, B TEOMETPHUECKOM
Iporpeccuu; n300paxkaTh COOTBETCTBYIOLINE 3aBUCUMOCTH
rpaduyuecku.

Pemare 3a1a4M, CBSI3aHHBIE C YUCIOBBIMU
[IOCJIEIOBATEILHOCTSIMU, B TOM YHUCJIE 33]a4U U3 PEabHOM
KU3HU C UCIOJIb30BaHUEM I (PPOBBIX TEXHOJIOT UM
(9TIEKTPOHHBIX TA0HIL, TPAPUUECKOr0 KaIbKyJIATOPA U T.I1.).
Pemiarp 3a1a4n Ha CIOKHBIE MPOLIEHTHI, B TOM YHCJIE
3aJ]a4 U3 peasbHON MPAKTUKHU (C UCIIOJIb30BAaHUEM
KAJIbKYJISTOPA).

3HAKOMMTBHCH C HICTOPHUEH pa3BUTHSI MATEMATUKH

[ToBTOpEHME, 0000IIEHNUE,
CHCTEMAaTH3alMs 3HaHUH

18

Yuciaa v BEIYMCIICHUS
(3anuch, CpaBHEHHE,
JIeHCTBUSA

C IEUCTBUTEILHBIMA
YHUCJIaMH, YUCJIOBAS
npsiMasi; MPOIEHTHI,
OTHOIIICHUS,
MIPOTIOPIIUH;

OnepupoBaTh NOHATHIIMH: MHOXECTBO, TOAMHOXKECTBO,
oTepaly HaJl MHOXXECTBAMU; MCMOJIb30BATh I'PaduIecKoe
Ipe/ICTaBJIECHNE MHOXECTB JIJIs1 OMKMCAHUS PealbHbIX
MPOLIECCOB U SIBJICHUM, NPU PEIICHUU 3a/1a4 U3 APYTUX
y4eOHBIX TPEIMETOB.

AKTYaJIU3UPOBATH TEPMUHOJIOTMIO M OCHOBHbIE

el CTBHS, CBSI3aAHHbIE C YMCJIAMHU: HATYPATIHLHOE YHCIIO,
IPOCTOE U COCTABHOE YK CIA, JEIUMOCTh HATYPaIbHBIX
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OKpYTIJIEHHE,
npuOIMKeHue,
OLICHKA; PEIICHHE
TEKCTOBBIX 3a]1a4

YyuceJ, IPU3HAKK JETUMOCTH, LEJI0€ YU CII0, MOIYJb YUCIA,
OOBIKHOBEHHAs U JIeCSITUUHAs ApOOU, CTAHJAPTHBIN BUT
yucia, apumMeTndeckuil KBaapaTHbIi KOPEHb.
BbINOTHATH AeHCTBYUS, CPABHUBATH M YIIOPSAA0YMBATH

apumeTnaecKkum qHcIa, MPEACTABIATh YMCia Ha KOOPIMHATHOMN MPSMOI,
croco0om) OKPYTJIATH YMCTA; BHIMOJHATH MPUKUAKY U OLEHKY
pe3yibTara BBIYUCICHUMN.
Pemath TeKkcTOBBIE 321a4H apU(PMETHIESCKIM CITOCOOOM.
PemaTh npakTHYecKHe 3a1a4H, COICPIKAIIIE TPOIICHTHI,
JIOJIA, YaCTH, BBIPAXKAIOIIHE 3aBUCHMOCTH: CKOPOCTh —
BpEeMs — PacCTOSIHUE, [[eHAa — KOJMYECTBO — CTOUMOCTD,
00beM paboThl — BpeMsl — MPOU3BOAUTEIHLHOCTD TPY/A.
Pa30uparp peasbHbIC )KU3HCHHBIE CUTYAINH,
¢opMyaHpoOBaATH UX Ha SA3BIKE MATEMATHKH,
HAXOIUThb PEIICHHUE, TPUMEHS I MaTEeMaTHIECKUAN anmapar,
HHTEPNPETHPOBATH PE3yIbTaT
Anrebpanyeckue OnepupoBaTh NOHATHAMM: CTEIICHB C IICJIBIM
BBIPAKCHHSI nokasareseM, apuMeTHIECKUN KBaIpaTHBIN KOPECHb,
(mpeobpasoBanue MHOT'OWIEH, anredpandeckas 1poob, TOKAECTRBO.
anreOpandecKux BbINOJHATH OCHOBHBIE € CTBHS: BHITTONHSITH PACUETHI
BBIpOKCHUH, o (popmynam, mpeoOpa3oBLIBATH 1EbIE, APOOHO-
JIOITYCTUMBbIE paIMoHAJIbHEIE BBIPAXKEHUS U BEIPAKEHUS C KOPHSIMH,
3HAYEHUS) peaTM30BBIBATH PA3JIOKCHIE MHOTOWICHA HA MHOXHUTEIH,

B TOM YHCJIE C UCIOJIb30BaHUEM (HOPMYIT pa3HOCTH
KBaJpaToOB U KBaJpaTa CyMMbI U pa3HOCTH; HAXOAUTh
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JOTMYCTUMBIEC 3HAUEHUSI TEPEMEHHBIX JIJIsL APOOHO-
palMOHANBHBIX BBIPAKEHUN, KOPHEM.
MopeaupoBath ¢ TOMOIILI0 (OpMYIT peasibHbIe
MPOLIECCHI U SIBJICHUS

OyHKIMU (IOCTPOCHHUE,
CBOMCTBA U3Y4EHHBIX
bynkiuit; rpadpudeckoe
pEllIeHNEe YpaBHEHUM U
HX CHCTEM)

OnepupoBath NOHATHAMU: QYHKIMSA, Tpa@uK QyHKIIUH,
HYJIH QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,
MIPOMEXKYTKHU BO3pacTaHusl, yObIBaHUS, HauOOJbIIIee

Y HauMeEHbllIee 3HaueHusl (DYHKIIMH.

AHAIN3MPOBATH, CPABHUBATH, 00CYKIaTh CBOKCTBA
GyHKIHHI, CTPOUTD UX TpadUKU.

OHepHpOBaTb IMOHATHUAMM: IIpsIMasi IIPOIOPIIMOHAIBHOCTD,

oOparHasi MpONOPIHUOHATIBHOCTD, TUHEHHAsS (QYHKLINA,
KBaJlpaTuuHas QyHKIUA, napadoia, runepoona.
HUcnoab3oBaTh rpaduKu 1151 ONIPEICICHNUS CBOKCTB,

MPOLIECCOB M 3aBUCUMOCTEH, JJIs1 PEIICHUS 3a/1a4 U3 IPYTUX

y4eOHBIX TPEAMETOB U PEATHHOM )XKU3HU;, MO EJTHPOBATH
C MOMOIIBI0 TPaUKOB peabHbIE POIECCHI U SBJICHUSI.

Bripa:xath (popmMyIaMM 3aBUCUMOCTH MEXAY BEIMUUHAMU

OBUIIEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME

102
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TEMATHUYECKOE II'TAHUPOBAHHUE
7 KIIACC

Ne i/m

HanmeHoBaHMe pa3aesioB U TeM
NPOrpaMmbl

KoandecTrBo yacoB

Bcero

KonTtposbHbie
padoThI

IIpakTU4yeckue
padoThI

JJIeKTPOHHbIE
(uudpossbie)
o0pa3oBarte/ibHbIE

pecypcebl

Yycora u BeIMUCIeHud. PanmoHaanHbIe
quciia

25

Maremaruka. Anrebpa 7
kiacc DI'AOY BO
"T"ocynapcTBeHHbIN
YHUBEPCUTET
npocsenieHus"

Anrebpanyeckuie BhIpaKeHUS

27

Marematuka. Anrebpa 7
kiacc PI'AOY BO
"T"ocynapcTBEHHBII
YHUBEPCUTET
npocBenieHus"

YPaBHeHI/IH " HEPABCHCTBA

20

Marematuka. Anredpa 7
knacc PI'’AOY BO
"T"ocynapcTBeHHBIM
YHUBEPCUTET
npocBenieHus "

Koopaunats! u rpadukn. OyHKINHA

24

Marematuka. Anrebpa 7
kiacc DI'AOY BO
"T"ocynapcTBeHHBII
YHUBEPCUTET
npocsenieHus"

[ToBTOpeHue n 0600IeHNE

Marematuka. Anrebpa 7

knacc DI'AOY BO
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"T"ocynapcTBeHHbIN
YHUBEPCUTET
npocsenieHus"

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME
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8 KITIACC

Ne i/

HaumeHoBaHue pa3iejioB U TeM
NPOrpaMMbl

KoandecTrBo yacoB

Bcero

KonTtposbHbie
padoThI

IIpakTHyeckue
padoThI

JIeKTPOHHbIE
(uudgposbie)
o0pa3oBaTte/ibHbIE

pecypchbl

Yucaa ¥ BEIYHCICHHUS. KBa,Z[paTHLIC KOpHHA

15

Martemartuka. Anredpa 8
kinacc PI'AOY BO
"T"ocynapcTBEHHBIN
YHUBEPCUTET
npocaenieHus"

Yyucia u BeruuciaeHusd. CTeneHp ¢ HeIbIM
[IoKa3aTejIeEM

MaremaTuka. Anreopa 8
kiacc DI'AOY BO
"T"ocynapcTBeHHBIM
YHUBEPCUTET
npocBenieHus "

AnrebpanyecKue BHIPAKSHHUS.
KBaapaTHblil TpEXuieH

Maremartuka. Anredpa 8
wiacc DI'AOY BO
"T"ocynapcTBEHHBII
YHUBEPCUTET
npocsenieHus "

AnreOpanyeckre BHIPAKEHUS.
Anrebpandeckas 1poOb

15

Martemaruka. Anredpa 8

kmacc PI'’AOY BO
"T"ocynapcTBEHHBIN
YHHUBEPCUTET
npocBeneHus"

YpaBHeHus u HepaBeHcTBa. KBajpatHbie
ypaBHEHUS

15

Martemartuka. Anredpa 8
knacc PI'’AOY BO
"T"ocynapcTBEHHBIN
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YHUBEPCUTET
npocBenieHus"

VYpaBHeHMs 1 HepaBeHCTBA. CUCTEMBI
ypaBHEHUU

13

Maremartuka. Anredpa 8
kiacc DI'AOY BO
"T"ocynapcTBeHHBIN
YHUBEPCUTET
mpocBerieHus"

7 YpaBHeHus u HepaBeHCTBA. HepaBeHcTBa

12

Martemaruka. Anredpa 8
wiacc DI'”AOY BO
"T"ocynapcTBEHHBII
YHUBEPCUTET
npocsenieHus "

8 Oynkuynu. OCHOBHBIE TOHATHUSA

Martemartuka. Anredpa 8
wiacc PI'AOY BO
"T"ocynapcTBEHHBIN
YHUBEPCUTET
npocsenieHus"

9 Oynkuuu. Yncnoseie QyHKIMN

Martemartuka. Anredpa 8
kiacc PI'AOY BO
"T"ocymapcTBEHHBIH
YHUBEPCUTET
npocaeneHus"

10 [ToBTOpeHue u 06o0IIeHNEe

MaremaTuka. Anreopa 8
wiacc DI'TAOY BO
"T"ocynapcTBEHHBIN
YHHUBEPCUTET
npocBenieHus "

OBILIEE KOJIMYECTBO YACOB IIO ITPOTPAMME

102

41



9 KITACC

Ne i/

HaumeHoBaHue pa3aesioB U TeM
NPOrpamMMbl

KoandecTrBo yacoB

Bcero

KonTtposbHbie
padoThI

IIpakTHyeckue
padoThI

JIeKTPOHHBbIE
(uudgposbie)
oOpa3oBaTreJibHbIE

pecypchl

Yucna u BeruuclieHus. J[elicTBUTEIbHEIC
qucia

Marematuka. Anreopa 9
kiacc PI'AOY BO
"T"ocynapcTBEHHBII
YHUBEPCUTET
npocaenieHus"

YpaBHEeHUs U HEPABEHCTBA. Y PaBHEHHUS C
OJIHOM IIEPEMEHHOMN

14

Marematuka. Anredpa 9
kiacc DI'TAOY BO
"T"ocynapcTBEHHBIM
YHUBEPCUTET
npocBenieHus"

VYpaBHeHus u HepaBeHCTBa. CHCTEMBbI
YpaBHEHUH

14

Marematuka. Anredpa 9
xkiacc DI'AOY BO
"T"ocynapcTBEHHBII
YHUBEPCUTET
npocBenieHus"

ypaBHCHI/Iﬂ " HCPABCHCTBA. HepaBCHCTBa

16

Marematnka. Aireopa 9

kmacc PI'’AOY BO
"T"ocynapcTBEHHBII
YHHUBEPCHUTET
npocBemneHus "

OyHKIMHU

16

Marematuka. Anredpa 9
kmacc PI'’AOY BO
"T"ocynapcTBEHHBIN
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YHUBEPCUTET
IIpOCBELICHMS "

Marematuka. Anredpa 9

kmacc PT'AOY BO

YucnoBble MOCIIE0BATEIHLHOCTH 15 "T"ocynapcTBEHHBII
YHHUBEPCHUTET
mpocBenieHus "
Martemartuka. Anredpa 9
kmacc PI'’AOY BO

HOBTOPGHI/Ie, 0000111eH1Ee, cucTeMaTH3aIus 18 "Focy xapeTsenHbiii

3HAHUH

YHHUBEPCUTET
npocsenieHus"
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102
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IHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

Koan4yecTBo yacos

Bcero

KonTtpoJubHbIe
padoThI

IIpakTU4yeckue
padoThI

JlaTta
U3YYCHUS

JIeKTPOHHbIE
nu@poBbie
o0pa3oBaTte/ibHbIE

pecypchbl

Ilonsatue paluOHAJIbHOI'O YKUCJjia

Marematuka. Anrebpa 7
wiacc DI'TAOY BO
"T"ocynapcTBEHHBIN
YHUBEPCUTET
npocBenieHus"

Apudmernueckue AeUCTBUS C
palMoHaTbHBIMU YHUCIIAMU

Marematuka. Anredpa 7
kaacc PI'AOY BO
"T"ocynapcTBEeHHBIH
YHUBEPCUTET
mpocBenieHus"

ApudmeTndeckue TeHCTBUS C
palMoHaIbHBIMU YHUCIIAMU

Marematnka. Anredpa 7
wiacc PI'AOY BO
"T"ocynapcTBEHHBII
YHUBEPCUTET
npocBenieHus "

ApudmeTnueckue 1EHCTBUS C
paloHaIbHBIMU YHCIAMU

Marematuka. Anrebpa 7
xkmacc PI'’AOY BO
"T"ocynapcTBEHHBIN
YHUBEPCUTET
npocBenieHus"

ApudmMeTndeckue JeHCTBUS C
pauoHaJIbHBIMU YU CJIaMU

Marematuka. Anredpa 7
wiacc DI'TAOY BO
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"T"ocynapcTBEHHBII
YHUBEPCUTET
npocBenieHus"

Apupmernueckue AeUCTBUS C
palMoOHAIBbHBIMU YHCIIAMU

Marematuka. Anrebpa 7
kiacc PI'AOY BO
"T"ocynapcTBEHHBIN
YHUBEPCUTET
npocBeneHus"

CpaBHeHue, yrnopsiJouuBaHue
palMOHATBHBIX YHCET

Marematuka. Anredpa 7
xiacc PI'AOY BO
"T"ocynapcTBeHHBIH
YHUBEPCUTET
npocBenieHus "

CpaBHeHue, yrnopsiJouuBaHue
palMOHAIBHBIX YHCEI

Marematnka. Anredpa 7
wracc PI'AOY BO
"T"ocynapcTBEHHBII
YHUBEPCUTET
npocBenieHus"

CpaBHeHue, yrnopsiJouuBaHue
panMOHAIBHBIX YHCEIT

Marematuka. Anrebpa 7
wiacc DI'AOY BO
"T"ocynapcTBEHHBIN
YHUBEPCUTET
npocBeneHus"

10

CreneHb ¢ HaTypaJIbHbIM
MOKa3aresieM

Marematuka. Anredpa 7
kaacc PI'AOY BO
"T"ocynapcTBEHHBIM
YHUBEPCUTET
nmpocBenieHus "

11

CreneHb ¢ HaTypaJlbHbIM

Maremartuka. Anredpa 7
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IIOKa3aTcJIEM

kiacc DI'AOY BO
"T"ocynapcTBEHHBIN
YHHUBEPCHUTET
mpocBenieHus "

12

Crenensb ¢ HATypaJbHBIM
nokaszaTesieM

Marematuka. Anrebpa 7
kiacc PI'AOY BO
"T"ocymapcTBEeHHBIH
YHUBEPCUTET
npocBenieHus"

13

CreneHp ¢ HaTypaJIlbHbIM
MoKa3areseM

Marematuka. Anredpa 7
kaacc PI'AOY BO
"T"ocynapcTBEHHBII
YHUBEPCUTET
npocsenieHus"

14

Crenenb ¢ HaTypalbHbIM
IoKa3aTeseM

Marematuka. Anrebpa 7
kiacc PI'AOY BO
"T"ocynapcTBEHHBIN
YHUBEPCUTET
mpocBenieHus "

15

Pemenne ocHOBHBIX 3a/1a4 Ha apoodwu,
MPOLICHTHI U3 PEATTbHON MPAKTUKHU

Marematuka. Anrebpa 7
kiacc PI'AOY BO
"T"ocynapcTBEHHBI
YHUBEPCUTET
nmpocBenieHus"

16

Pemienrie ocHOBHBIX 3a1a4 Ha JApoOwH,
MPOIIEHTHI M3 PEAbHON MPAKTHKH

Marematuka. Anredpa 7
wiacc PI'AOY BO

"T"ocynapcTBEHHBII
YHUBEPCUTET
npocBenieHus"
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17

Pemienne ocHOBHBIX 3a1a4 Ha apoodwu,
MIPOLIEHTHI U3 peaTbHON MPAKTUKU

Marematuka. Anredpa 7
kiacc DI'AOY BO
"T"ocynapcTBEeHHBIH
YHUBEPCUTET
npocsenieHus"

18

Pemienrie ocHOBHBIX 3a7a4 Ha ApoOwH,
MPOIIEHTHI M3 PEATbHON MPAKTHKH

Marematuka. Anredpa 7
kaacc PI'AOY BO
"T"ocynapcTBEHHBII
YHUBEPCUTET
npocsenieHus"

19

HpI/I3HaKI/I ACIIMMOCTH, PA3JIOKCHUA
Ha MHOXXUTCIIN HATYPAJIbHBIX YHUCCII

Martemartuka. Anrebpa 7
xkiacc PI'AOY BO
"T"ocynapcTBEHHBIN
YHUBEPCUTET
mpocBenieHus "

20

[Ipu3Haku 1enUMOCTH, pa3ioKEeHUS
Ha MHOKUTEJIH HATypaIbHBIX YUCEI

Marematuka. Anredpa 7
kiacc DI'AOY BO
"T"ocymapcTBEHHBIH
YHUBEPCUTET
npocBenieHus"

21

Peanbnsie 3aBucumMoctu. [pamas u
oOpaTtHas IpONOPLUOHATBHOCTH

Marematuka. Anrebpa 7
kaacc PI'AOY BO

"T"ocynapcTBEHHBIN
YHUBEPCUTET
npocsenieHus"

22

Peanbnbie 3aBucumoctu. I[pamas u
oOpaTtHasi IpONOPLUOHATBHOCTH

Martematuka. Anrebpa 7
kmacc PI'’AOY BO
"T"ocynapcTBEHHBIN
YHHUBEPCUTET
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npocBenieHus"

23

Peanbnsie 3aBucumoctu. [pamas u
oOpaTHasi IpONOPLUOHATBHOCTH

Marematuka. Anredpa 7
kiacc DI'AOY BO
"T"ocynapcTBEHHBIN
YHUBEPCUTET
npocBenieHus"

24

Peanbublie 3aBucumoctu. Ipsamas u
oOpaTHas MpONOPIUOHATEHOCTH

Marematuka. Anrebpa 7
kinacc PI'AOY BO
"T"ocynapcTBEeHHBIH
YHUBEPCUTET
npocaenieHus"

25

KonrtponbHnas pabora o Teme
"PanonanpHble yncna"

Marematuka. Anredpa 7
kiacc DI'AOY BO
"T"ocynapcTBeHHBIM
YHUBEPCUTET
npocBenieHus "

26

BYKBCHHBIC BBIPAKCHUA

Maremartuka. Anredpa 7
wiacc DI'AOY BO
"T"ocynapcTBEHHBII
YHUBEPCUTET
npocBenieHus"

27

DopMyIbl

Marematuka. Anrebpa 7
wiacc DI'”AOY BO
"T"ocynapcTBEHHBIN
YHUBEPCUTET
npocBeneHus"

28

DopMyIsl

Martematuka. Anrebpa 7
kmacc PI'’AOY BO
"T"ocynapcTBEHHBIN
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YHUBEPCUTET
npocBenieHus"

HepeMeHHHe. I[OHYCTI/IMLIG 3HAa4YCHUA

Marematuka. Anrebpa 7

kmacc PT'AOY BO

29 "T"ocyaapCTBEHHBIN
NePEMEHHBIX
YHHUBEPCHUTET
mpocBerieHus "
Marematuka. Anrebpa 7
[IpeobpazoBanme OYKBEHHBIX wiacc DI'”AOY BO
30 BBIPAXXEHUH, paCKpbITHE CKOOOK U "T"ocyaapCTBEHHBIN
MIPHUBEJICHHAE TIOJJOOHBIX ClIaraeMbIX YHHBEPCHUTET
npocBenieHus"
Martematuka. Anredpa 7
[IpeoOpazoBanre OYKBEHHBIX kmacc PI'’AOY BO
31 BBIPAKEHUI, paCKpbITHE CKOOOK U "T"ocynapcTBEHHBIN
MIPUBEJICHNE TIOJJOOHBIX ClIaraeMbIX YHHUBEPCHUTET
npocBenieHus"
Marematuka. Anrebpa 7
IIpeo6pazoBanue OyKBEHHBIX kmacc PI'’AOY BO
32 BBIPAKCHUH, PACKPBITHE CKOOOK U "T"ocynapcTBeHHBII
MPUBEJCHNUE TIOJJOOHBIX ClIaraeMbIX YHHUBEPCHUTET
npocaemneHus"
Marematuka. Anredpa 7
kiacc PI'AOY BO
[IpeoOpazoBanre OyKBEHHBIX "T"ocynapcTBeHHBIM
33 BBIPOKEHUH, pACKPBITHE CKOOOK 1 YHHBEPCHUTET TIPOC

IIPUBCACHUC HOZ[O6HI)IX cjiaraCMabIxX

Marematuka. Anrebpa 7
wiacc DI'AOY BO
"T"ocynapcTBEHHBIM

49



YHUBEPCUTET

MPOCBEIICHUS "BeIIeHHS "

34

CBolicTBa CTENEHN C HATypaIbHbIM
[I0Ka3aTeIeM

Marematuka. Anrebpa 7
kiacc DI'AOY BO
"T"ocynapcTBeHHBII
YHUBEPCUTET
mpocBerieHus "

35

CBoiicTBa CcTENEHH C HaTypaIbHbIM
MoKa3aresaemM

Marematuka. Anrebpa 7

wiacc DI'”AOY BO
"T"ocynapcTBEHHBIN
YHUBEPCUTET
npocBenieHus"

36

CBolicTBa CTENEHU C HaTypaIbHbIM
MOKa3aTesieM

Martematuka. Anredpa 7
wiacc PI'AOY BO
"T"ocynapcTBEHHBIN
YHUBEPCUTET
npocBenieHus"

37

MuorouseHsl

Marematuka. Anrebpa 7
kiacc PI'AOY BO
"T"ocynapcTBEeHHBIH
YHUBEPCUTET
npocaemneHus"

38

MuorouieHsl

Marematuka. Anredpa 7
kiacc PI'AOY BO
"T"ocynapcTBEHHBII
YHUBEPCUTET
npocBenieHus "

39

CHO)KCHI/IC, BbIYUTAHUC, YMHOKCHHC
MHOT'O4JICHOB

Martemartuka. Anredpa 7
xkiracc PI'AOY BO
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"T"ocynapcTBEHHBII
YHUBEPCUTET
npocBenieHus"

40

CHO)KGHI/IC, BbIYUTAHUC, YMHOKCHHC
MHOT'O4JICHOB

Martemartuka. Anredpa 7
kiacc PI'AOY BO
"T"ocynapcTBEHHBIN
YHUBEPCUTET
npocBeneHus"

41

CrnosxeHue, BEIUNTaHUE, YMHOKECHHE
MHOT'OYJICHOB

Marematuka. Anredpa 7
xiacc PI'AOY BO
"T"ocynapcTBeHHBIH
YHUBEPCUTET
npocBenieHus "

42

CJIO)KeHI/Ie, BbIYUTAHUC, YMHOKCHHC
MHOT'O4JICHOB

Marematnka. Anredpa 7
wracc PI'AOY BO
"T"ocynapcTBEHHBII
YHUBEPCUTET
npocBenieHus"

43

DopMyIIbl COKPAIIEHHOTO YMHOKEHUS

Marematuka. Anrebpa 7
wiacc DI'AOY BO
"T"ocynapcTBEHHBIN
YHUBEPCUTET
npocBeneHus"
Marematnka. Anredpa 7
wracc PI'AOY BO
"T"ocynapcTBEHHBII
YHUBEPCUTET
npocsenieHus"

44

DopMyJIbl COKPAIIEHHOTO YMHOKEHUS

Martemartuka. Anredpa 7
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kiacc DI'AOY BO
"T"ocynapcTBEHHBIN
YHHUBEPCHUTET
mpocBenieHus "

45

DopMyIIbl COKPAIIEHHOTO YMHOKEHUS

Marematuka. Anrebpa 7
kiacc PI'AOY BO
"T"ocymapcTBEeHHBIH
YHUBEPCUTET
npocBenieHus"

46

DopMyJIbl COKPAIIEHHOTO YMHOKEHUS

Marematuka. Anredpa 7
kaacc PI'AOY BO
"T"ocynapcTBEHHBII
YHUBEPCUTET
npocsenieHus"

47

DopMyJIbl COKPAIIEHHOTO YMHOKEHUS

Marematuka. Anrebpa 7
kiacc PI'AOY BO
"T"ocynapcTBEHHBIN
YHUBEPCUTET
mpocBenieHus "

48

Pa3noxenne MHOro4jieHoOB Ha
MHOXUTCIIN

Marematuka. Anrebpa 7
kiacc PI'AOY BO
"T"ocynapcTBEHHBI
YHUBEPCUTET
nmpocBenieHus"

49

PasioxeHne MHOro4wieHOB Ha
MHOXHUTEIIN

Marematuka. Anredpa 7
wiacc PI'AOY BO

"T"ocynapcTBEHHBII
YHUBEPCUTET
npocBenieHus"
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PasioxeHne MHOToO4ieHOB Ha

Marematuka. Anredpa 7
kiacc DI'AOY BO

50 "T"ocynapcTBeHHBII
MHOKHUTENU
YHUBEPCUTET
npocsenieHus"
Marematuka. Anredpa 7
wiacc PI'AOY BO
Pasnoxenne MHOrOWIEHOB Ha " .
51 I'ocynapcTBeHHBIH
MHOXHTETU
YHHUBEPCHUTET
IIPOCBELICHUS "
Martemartuka. Anrebpa 7
wiacc DI'TAOY BO
KonTtponbHas paboTa o teme " .
52 " " I'ocynapcTBeHHbIH
AnrebpanyecKue BhIPaKECHHS
YHHUBEPCHUTET
mpocBenieHus "
Marematuka. Anrebpa 7
VYpaBHeHHe, IpaBUia Npeodpa3oBaHus knacc PI'’AOY BO
53 ypaBHEHUs, PaBHOCUIILHOCTb "T"ocynapcTBeHHBII
YpaBHEHUI YHUBEPCUTET
npocBenieHus"
Marematuka. Anrebpa 7
JIuHeitHOE ypaBHEHHUE C OJTHOU wracc PI'AOY BO
54 MIEPEMEHHOM, pelIeHne TNHEUHBIX "T"ocyaapCTBEHHBIN
YpaBHEHUH YHUBEPCUTET
IIPOCBELICHMS "
JluneliHoe ypaBHEHHE C OJTHOM Marewaruxa. Anredpa 7
7] ’ xiace GTAOY BO
55 MIEPEMEHHOM, pelIeHne TMHEHHBIX " .
N l'ocynapcrBeHHbIi
ypaBHEHUI
YHUBEPCUTET
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npocBenieHus"

56

JIuneliHOE ypaBHEHHUE C OQHON
MEPEMEHHOM, PEIICHUE TUHENHBIX
YpaBHEHUI

Marematuka. Anredpa 7
kiacc DI'AOY BO
"T"ocynapcTBEHHBIN
YHUBEPCUTET
npocBenieHus"

57

Pemienue 3agau ¢ IoMoOIIbIO
yYpaBHEHUI

Marematuka. Anrebpa 7
kinacc PI'AOY BO
"T"ocynapcTBEeHHBIH
YHUBEPCUTET
npocaenieHus"

58

Pemenue 3agau ¢ moMoIIbIO
ypaBHEHUH

Marematuka. Anredpa 7
kiacc DI'AOY BO
"T"ocynapcTBeHHBIM
YHUBEPCUTET
npocBenieHus "

59

Pemrenue 3agad ¢ moMoIpIO
ypaBHEHUN

Maremartuka. Anredpa 7
wiacc DI'AOY BO
"T"ocynapcTBEHHBII
YHUBEPCUTET
npocBenieHus"

60

Pemienue 3agau ¢ IoMoOIIbIO
ypaBHEHUH

Marematuka. Anrebpa 7
wiacc DI'”AOY BO
"T"ocynapcTBEHHBIN
YHUBEPCUTET
npocBeneHus"

61

JIuHeiliHOe ypaBHEHHUE C IBYyMS
MEPEeMEHHBIMU U €T0 rpapuK

Martematuka. Anrebpa 7
kmacc PI'’AOY BO
"T"ocynapcTBEHHBIN
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YHUBEPCUTET
npocBenieHus"

62

JIuneliHOEe ypaBHEHHE C IByMs
NIEpEMEHHBIMU U ero rpaduk

Marematuka. Anrebpa 7
kiacc DI'AOY BO
"T"ocynapcTBeHHBII
YHUBEPCUTET
mpocBerieHus "

63

Cuctema JIByX JUHEHHBIX ypaBHECHUI
C ABYMsI IepEMEHHBIMU

Marematuka. Anrebpa 7

wiacc DI'”AOY BO
"T"ocynapcTBEHHBIN
YHUBEPCUTET
npocBenieHus"

64

CucremMa AByX JIMHEHHBIX YpaBHEHUI
C ABYMs IIEPEMEHHBIMU

Martematuka. Anredpa 7
wiacc PI'AOY BO
"T"ocynapcTBEHHBIN
YHUBEPCUTET
npocBenieHus"

65

Cucrema AByX JIMHEHHBIX YpaBHEHUI
C ABYMsI IEpEMEHHBIMU

Marematuka. Anrebpa 7
kiacc PI'AOY BO
"T"ocynapcTBEeHHBIH
YHUBEPCUTET
npocaemneHus"

66

Cucrema IByX JIMHEHHBIX YPAaBHEHUI
C ABYMsI IIE€PEMEHHBIMU

Marematuka. Anredpa 7
kiacc PI'AOY BO
"T"ocynapcTBEHHBII
YHUBEPCUTET
npocBenieHus "

67

Pemenne cucrem ypaBHeHHM

Marematuka. Anredpa 7

ximacc PT'AOY BO
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"T"ocynapcTBEHHBII
YHUBEPCUTET
npocBenieHus"

68

Pemenue cucreM ypaBHeHU

Marematuka. Anrebpa 7
kiacc PI'AOY BO
"T"ocynapcTBEHHBIN
YHUBEPCUTET
npocBeneHus"

69

Pemenue cucrem ypaBHEHHI

Marematuka. Anredpa 7
xiacc PI'AOY BO
"T"ocynapcTBeHHBIH
YHUBEPCUTET
npocBenieHus "

70

Pewmenne cucrem ypaBHeHHN

Marematnka. Anredpa 7
wracc PI'AOY BO
"T"ocynapcTBEHHBII
YHUBEPCUTET
npocBenieHus"

71

Pemenue cucreM ypaBHeHUi

Marematuka. Anrebpa 7
wiacc DI'AOY BO
"T"ocynapcTBEHHBIN
YHUBEPCUTET
npocBeneHus"

72

KonTtponbshast paboTa o Teme
"JIuHeliHble ypaBHEHUS"

Marematuka. Anredpa 7
kaacc PI'AOY BO
"T"ocynapcTBEHHBIM
YHUBEPCUTET
nmpocBenieHus "

73

Koopannara To4kr Ha npsaMoit
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74

YucnoBble MPOMEXYTKHU

Marematuka. Anredpa 7
kiacc DI'AOY BO
"T"ocynapcTBEeHHBIH
YHUBEPCUTET
npocsenieHus"

75

Hucnosle MPOMEKYTKH

Marematuka. Anredpa 7
kaacc PI'AOY BO
"T"ocynapcTBEHHBII
YHUBEPCUTET
npocsenieHus"

76

Paccrosinue Mexxay AByMs TOUKaMH
KOOPAVHATHOU IPSIMOU

Martemartuka. Anrebpa 7
xkiacc PI'AOY BO
"T"ocynapcTBEHHBIN
YHUBEPCUTET
mpocBenieHus "

77

Paccrosinue Mexxay nByMs TOYKaMH
KOOPAVHATHOU IPSMOU

Marematuka. Anredpa 7
kiacc DI'AOY BO
"T"ocymapcTBEHHBIH
YHUBEPCUTET
npocBenieHus"

78

[IpssmoyrosnbHas cucTeMa KOOpaAuHaT
Ha IJIOCKOCTH

Marematuka. Anredpa 7
kaacc PI'AOY BO

"T"ocynapcTBEHHBIN
YHUBEPCUTET
npocsenieHus"

79

[IpsimoyrosnbHas cucTreMa KOopAuHaT
Ha IUIOCKOCTH

Martematuka. Anrebpa 7
kmacc PI'’AOY BO
"T"ocynapcTBEHHBIN
YHHUBEPCUTET
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npocBenieHus"

80

[Tpumepst rpaduKoB, 3aaHHBIX
bopmynamu

Marematuka. Anredpa 7
kiacc DI'AOY BO
"T"ocynapcTBEHHBIN
YHUBEPCUTET
npocBenieHus"

81

[Tpumeps! rpaduKoB, 3aJaHHBIX
dhopmynamu

Marematuka. Anrebpa 7
kinacc PI'AOY BO
"T"ocynapcTBEeHHBIH
YHUBEPCUTET
npocaenieHus"

82

[Tpumeps! rpaduKoB, 3aJaHHBIX
bopmynamu

Marematuka. Anredpa 7
kiacc DI'AOY BO
"T"ocynapcTBeHHBIM
YHUBEPCUTET
npocBenieHus "

83

Urenune rpaduKoB pearbHbBIX
3aBUCUMOCTEH

Maremartuka. Anredpa 7
wiacc DI'AOY BO
"T"ocynapcTBEHHBII
YHUBEPCUTET
npocBenieHus"

84

Urenue rpadukoB pearbHbBIX
3aBUCHUMOCTEMN

Marematuka. Anrebpa 7
wiacc DI'”AOY BO
"T"ocynapcTBEHHBIN
YHUBEPCUTET
npocBeneHus"

85

[onsTue pyHkunuu

Martematuka. Anrebpa 7
kmacc PI'’AOY BO
"T"ocynapcTBEHHBIN
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YHUBEPCUTET
npocBenieHus"

86

I'paduk byHkIMN

Marematuka. Anrebpa 7
kiacc DI'AOY BO
"T"ocynapcTBeHHBII
YHUBEPCUTET
mpocBerieHus "

87

CaoiicTBa (pyHKIHIA

Marematuka. Anrebpa 7

wiacc DI'”AOY BO
"T"ocynapcTBEHHBIN
YHUBEPCUTET
npocBenieHus"

88

CaoiicTBa (pyHKIMIA

Martematuka. Anredpa 7
wiacc PI'AOY BO
"T"ocynapcTBEHHBIN
YHUBEPCUTET
npocBenieHus"

89

JluneitHas GyHKIUSA

Marematuka. Anrebpa 7
kiacc PI'AOY BO
"T"ocynapcTBEeHHBIH
YHUBEPCUTET
npocaemneHus"

90

JIuneitHas QyHKUIUSA

Marematuka. Anredpa 7
kiacc PI'AOY BO
"T"ocynapcTBEHHBII
YHUBEPCUTET
npocBenieHus "

91

[TocTpoenue rpaduka JIMHEHHOMI
byHKIIIU

Martemartuka. Anredpa 7
xkiracc PI'AOY BO
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"T"ocynapcTBEHHBII
YHUBEPCUTET
npocBenieHus"

92

[Toctpoenue rpaduka nuHeHHON
byHKIIIN

Marematuka. Anrebpa 7
kiacc PI'AOY BO
"T"ocynapcTBEHHBIN
YHUBEPCUTET
npocBeneHus"

93

I'padux pynkmm y =[x|

Marematuka. Anredpa 7
xiacc PI'AOY BO
"T"ocynapcTBeHHBIH
YHUBEPCUTET
npocBenieHus "

94

I'padux dyskmu y =[X|

Marematnka. Anredpa 7
wracc PI'AOY BO
"T"ocynapcTBEHHBII
YHUBEPCUTET
npocBenieHus"

95

Kontponbhas padora o teme
"Koopaunats! u rpaduku. OyHximn”
/ Becepoccuiickast mpoBepoydHas pabota

Marematuka. Anrebpa 7
wiacc DI'AOY BO
"T"ocynapcTBEHHBIN
YHUBEPCUTET
npocBeneHus"

96

Hrorosast koHTpoNbHAs padora /
Bcepoccuiickast mpoBepodHas paboTa

Marematuka. Anredpa 7
kaacc PI'AOY BO
"T"ocynapcTBEHHBIM
YHUBEPCUTET
nmpocBenieHus "

97

[ToBTOpEHME OCHOBHBIX MTOHATHIA U

Maremartuka. Anredpa 7
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METOJIOB Kypca 7 KJjiacca, 0000IIeHHEe
3HAHUU

kiacc DI'AOY BO
"T"ocynapcTBEHHBIN
YHHUBEPCHUTET
mpocBenieHus "

HOBTOpeHI/IC OCHOBHBIX IIOHATHI U

Marematuka. Anrebpa 7
kiacc PI'AOY BO

98 METOJIOB Kypca 7 Kiracca, 0000IIeHne "T"ocynapcTBeHHBII
3HAHUI YHHUBEPCUTET
npocBenieHus"
Marematuka. Anredpa 7
[ToBTOpEHNE OCHOBHBIX MOHATUIA U wiacc PI'AOY BO
99 METOJIOB Kypca 7 Kitacca, 0000IIeHrne "T'ocynapcTBEHHBIN
3HAHUHN YHUBEPCUTET
IIPOCBELICHUS "
Marematuka. Anrebpa 7
[ToBTOpEHME OCHOBHBIX MTOHATHIA U kiacc DI'AOY BO
100 METOJIOB Kypca 7 Kjacca, 00001eHne "T"ocyaapCTBEHHBIN
3HaHUU YHUBEPCUTET
mpocBenieHus "
Marematuka. Anrebpa 7
[ToBTOpEHME OCHOBHBIX MOHATHI U wiacc DI'AOY BO
101 METOJIOB Kypca 7 Kjiacca, 00001IeHHe "T"ocynapcTBEHHBIH
3HAHUI YHUBEPCUTET
nmpocBenieHus"
Marematuka. Anredpa 7
[ToBTOpEHNE OCHOBHBIX MTOHATUIA U wiacc PI'AOY BO
102 METOJIOB Kypca 7 Kitacca, 0000IIeHne "T"ocynapcTBEeHHBIM
3HAHUU YHUBEPCUTET
npocBenieHus"
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OBUIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

62



8 KITIACC

Ne i/

Tema ypoka

Koan4yecTBo 4yacos

Bcero

KonTtpoJsbHbie
padoThI

IIpakTHyeckue
padoThI

Jlara
HU3yYeHHUs

JIeKTPOHHbIE
nudpoBbie
oOpa3oBaTre/ibHbIE

pecypcshl

KBanpatHblii KOpeHb U3 YHCIIa

Maremaruka.
AnreOpa 8 knacc
OI'AOY BO
"T"ocynapcTBeHHBIH
YHUBEPCUTET
npocBenieHus"

[Tonsitue 06 HppalluOHAJIIbHOM YHUCJIC

Maremartuka.
Aunrebpa 8 kmacc
®dI'AOY BO
"T"ocynapcTBEHHBIN
YHUBEPCUTET
npocaemeHus"

JecsaTuunple npubInKeHUS
UPPaLMOHATILHBIX YHCET

Marematuka.
Anrebpa 8 kmacc
OI'AOY BO
"T"ocynapcTBEHHBbII
YHUBEPCUTET
npocBenieHus"

JlecsaTuaHble TPUOTNKCHUS
UppaLMOHATIBHBIX YHCEI

Maremartuka.
AnreOpa 8 kmacc
OI'AOY BO
"T'ocynapcTBEHHBI
YHUBEPCUTET
npocBenieHus"
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JlelicTBUTENIbHBIE YUCHA

Maremartuka.
Anrebpa 8 ximace
®I'AOY BO
"T"ocynapcTBEHHBII
YHUBEPCUTET
npocBeneHus"

CpaBHeHHME TEUCTBUTEIBHBIX YUCEI

Maremaruxka.
Anrebpa 8 kmacc
OI'AOY BO
"T"ocynapcTBeHHBII
YHUBEPCUTET
npocBenieHus"

CpaBHeHHE AEHUCTBUTEIBHBIX YHCEI

MaremaTHKa.
Anrebpa 8 knace
OI'AOY BO
"T"ocynapcTBeHHBIH
YHUBEPCUTET
npocBenieHus"

Apudmernyeckuii KBaJpaTHbI KOPEHb

Maremartuka.
Anrebpa 8 ximace
®I'AOY BO
"T"ocynapcTBEHHBII
YHUBEPCUTET
npocaeneHus"

YpaBHeHue Buaa x> = a

Maremaruxka.
Anrebpa 8 kmacc
OI'AOY BO
"T"ocynapcTBeHHBII
YHUBEPCUTET
npocBenieHus"
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10

CroiicTBa apupMETHIECKUX KBAAPATHBIX
KOpHEH

Maremartuka.
Anrebpa 8 ximace
®I'AOY BO
"T"ocynapcTBEHHBII
YHUBEPCUTET
npocBeneHus"

11

CaoiicTBa apr(PMETHUECKUX KBaIPATHBIX
KOpHEHR

Maremaruxka.
Anrebpa 8 kmacc
OI'AOY BO
"T"ocynapcTBeHHBII
YHUBEPCUTET
npocBenieHus"

12

[IpeoOpa3oBaHKe YUCIOBBIX BBIPAKCHHIA,
COJICPIKAIIMX KBaJPATHBIC KOPHU

MaremaTHKa.
Anrebpa 8 knacc
OI'AOY BO
"T"ocynapcTBeHHBIH
YHUBEPCUTET
npocBenieHus"

13

[IpeoOpazoBaHre YHCIOBBIX BBIPAKEHUH,
COZEpKAILIMX KBAJAPATHBIE KOPHU

Maremartuka.
Anrebpa 8 ximace
®I'AOY BO
"T"ocynapcTBEHHBII
YHUBEPCUTET
npocaeneHus"

14

[IpeobpazoBaHue YNCIOBBIX BbIPAKEHUH,
COJIEprKallMX KBaJpaTHbIE KOPHU

Maremaruxka.
Anrebpa 8 kmacc
OI'AOY BO
"T"ocynapcTBeHHBII
YHUBEPCUTET
npocBenieHus"
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15

[IpeoOpa3oBaHme YHCIOBBIX BBIPAXKCHUH,
COJIEp KalIMX KBaJpaTHbIE KOPHU

Maremartuka.
Anrebpa 8 ximace
®I'AOY BO
"T"ocynapcTBEHHBII
YHUBEPCUTET
npocBeneHus"

16

CrerteHb C UEIBIM TOKa3aTeIeM

Maremaruxka.
Anrebpa 8 kmacc
OI'AOY BO
"T"ocynapcTBeHHBII
YHUBEPCUTET
npocBenieHus"

17

CrangapTHas 3anHCh yucia. Pazmepol
00BEKTOB OKPYIKAIOIIETO MHUpa (0T
9JIEMEHTAPHBIX YACTHII IO KOCMUUYECKHX
00BEKTOB), [UIUTEILHOCTH TPOILIECCOB B
OKpY’KaroleM Mupe

MaremaTHKa.
Anrebpa 8 knace
OI'AOY BO
"T"ocynapcTBeHHBIH
YHUBEPCUTET
npocBenieHus"

18

CBoiicTBa CTEIICHH C ICJIBIM ITOKAa3aTCIICEM

Maremartuka.
Anrebpa 8 ximace
®I'AOY BO
"T"ocynapcTBEHHBII
YHUBEPCUTET
npocaeneHus"

19

CBolicTBa CTEIEHH C 1IEJIBIM MOKa3aTelIEM

Maremaruxka.
Anrebpa 8 kmacc
OI'AOY BO
"T"ocynapcTBeHHBII
YHUBEPCUTET
npocBenieHus"
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20

CBolicTBa CTEIICHH C TCJIBIM ITOKAa3aTCJIEM

Maremartuka.
Anrebpa 8 ximace
®I'AOY BO
"T"ocynapcTBEHHBII
YHUBEPCUTET
npocBeneHus"

21

CBolicTBa CTEIEHH C 1IEJIBIM MOKa3aTeIeEM

Maremaruxka.
Anrebpa 8 kmacc
OI'AOY BO
"T"ocynapcTBeHHBII
YHUBEPCUTET
npocBenieHus"

22

CBoOIiCcTBa CTEIIEHH C LIEJILIM ITOKa3aTeaeM

MaremaTHKa.
Anrebpa 8 knace
OI'AOY BO
"T"ocynapcTBeHHBIH
YHUBEPCUTET
npocBenieHus"

23

KBanpaTHslii TpEXwIeH

Maremartuka.
Anrebpa 8 ximace
®I'AOY BO
"T"ocynapcTBEHHBII
YHUBEPCUTET
npocaeneHus"

24

KBanparssiii TpéxuieH

Maremaruxka.
Anrebpa 8 kmacc
OI'AOY BO
"T"ocynapcTBeHHBII
YHUBEPCUTET
npocBenieHus"
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25

Pa3nosxeHnue kBaipaTHOrO TpEXUJieHa Ha
MHOXUTEIN

Maremartuka.
Anrebpa 8 ximace
®I'AOY BO
"T"ocynapcTBEHHBII
YHUBEPCUTET
npocBeneHus"

26

Paznoxenue KBaJApaTHOT O TpéaneHa Ha
MHOXHUTCIIN

Maremaruxka.
Anrebpa 8 kmacc
OI'AOY BO
"T"ocynapcTBeHHBII
YHUBEPCUTET
npocBenieHus"

27

KonTtponeshast paboTa o remam
"KBanparubie kopHu. CTeneHu.
KBanpaThsiii TpexwieH"

MaremaTHKa.
Anrebpa 8 knace
OI'AOY BO
"T"ocynapcTBeHHBIH
YHUBEPCUTET
npocBenieHus"

28

Anrebpanueckas ApoOb

Maremartuka.
Anrebpa 8 ximace
®I'AOY BO
"T"ocynapcTBEHHBII
YHUBEPCUTET
npocaeneHus"

29

I{OHYCTI/IMLIe 3HAYCHUS NICPEMCHHBIX,
BXOJAIIUX B aJIre6pa1/1qec1<1/1e BBIpaXCHUA

Maremaruxka.
Anrebpa 8 kmacc
OI'AOY BO
"T"ocynapcTBeHHBII
YHUBEPCUTET
npocBenieHus"
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30

,HOHYCTI/IMBIG 3HAYCHUA ICPEMECHHBIX,
BXOJAIIUX B anre6pa1/1qe01<ne BBIpa’KCHUA

Maremartuka.
Anrebpa 8 ximace
®I'AOY BO
"T"ocynapcTBEHHBII
YHUBEPCUTET
npocBeneHus"

31

OcCHOBHOE CBOMCTBO anredpanyecKkoit
Jpodu

Maremaruxka.
Anrebpa 8 kmacc
OI'AOY BO
"T"ocynapcTBeHHBII
YHUBEPCUTET
npocBenieHus"

32

Cokpamenue apooeit

MaremaTHKa.
Anrebpa 8 knace
OI'AOY BO
"T"ocynapcTBeHHBIH
YHUBEPCUTET
npocBenieHus"

33

Coxkparienue apobeit

Maremartuka.
Anrebpa 8 ximace
®I'AOY BO
"T"ocynapcTBEHHBII
YHUBEPCUTET
npocaeneHus"

34

Coxkparnierne qpooeit

Maremaruxka.
Anrebpa 8 kmacc
OI'AOY BO
"T"ocynapcTBeHHBII
YHUBEPCUTET
npocBenieHus"
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35

CrnosxeHue, BEIYUTAHUE, YMHOXKCHHE U
JIeJICHUE anre0pandecKux apooeit

Maremartuka.
Anrebpa 8 ximace
®I'AOY BO
"T"ocynapcTBEHHBII
YHUBEPCUTET
npocBeneHus"

36

CrnoxeHue, BBIYUTaHUE, YMHOXKEHUE U
JiefieHre anredpanyeckux qpooei

Maremaruxka.
Anrebpa 8 kmacc
OI'AOY BO
"T"ocynapcTBeHHBII
YHUBEPCUTET
npocBenieHus"

37

CJIO)KCHI/IG, BBIYUTAHUC, YMHOXCHHUC U
JieNieHre anredpanyeckux apooei

MaremaTHKa.
Anrebpa 8 knace
OI'AOY BO
"T"ocynapcTBeHHBIH
YHUBEPCUTET
npocBenieHus"

38

CrnoxeHune, BBIMUTaHUE, YMHOKEHUE U
JiefieHre anredpanyeckux qpooei

Maremartuka.
Anrebpa 8 ximace
®I'AOY BO
"T"ocynapcTBEHHBII
YHUBEPCUTET
npocaeneHus"

39

[IpeoOpazoBaHue BhIpaKEHUIA,
cozieprKallliX ajnredpandeckue Apoou

Maremaruxka.
Anrebpa 8 kmacc
OI'AOY BO
"T"ocynapcTBeHHBII
YHUBEPCUTET
npocBenieHus"
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40

[IpeoOpazoBaHme BbIpAKECHUH,
coJiepkalmx ajaredpandeckue Ipoou

Maremartuka.
Anrebpa 8 ximace
®I'AOY BO
"T"ocynapcTBEHHBII
YHUBEPCUTET
npocBeneHus"

41

[IpeoOpazoBaHue BhIpaKEHUI,
coJiepKalIMx anredpandyeckue Apoou

Maremaruxka.
Anrebpa 8 kmacc
OI'AOY BO
"T"ocynapcTBeHHBII
YHUBEPCUTET
npocBenieHus"

42

KonTtponesHhast paboTa 1o teme
"AnreOpandeckast 1poon"

MaremaTHKa.
Anrebpa 8 knace
OI'AOY BO
"T"ocynapcTBeHHBIH
YHUBEPCUTET
npocBenieHus"

43

KBaznpaTHOE ypaBHEHHE

Maremartuka.
Anrebpa 8 ximace
®I'AOY BO
"T"ocynapcTBEHHBII
YHUBEPCUTET
npocaeneHus"

44

HenonHoe kBagpaTHOE ypaBHEHUE

Maremaruxka.
Anrebpa 8 kmacc
OI'AOY BO
"T"ocynapcTBeHHBII
YHUBEPCUTET
npocBenieHus"
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45

Henonnoe kBagpaTHOE ypaBHEHUE

Maremartuka.
Anrebpa 8 ximace
®I'AOY BO
"T"ocynapcTBEHHBII
YHUBEPCUTET
npocBeneHus"

46

®opmysia KOpHEN KBaIpaTHOTO
YPaBHEHHUS

Maremaruxka.
Anrebpa 8 kmacc
OI'AOY BO
"T"ocynapcTBeHHBII
YHUBEPCUTET
npocBenieHus"

47

®opMyiia KOpHEN KBAIPpaTHOTO
ypaBHEHUs

Maremaruka.
Anrebpa 8 kmacc
OI'AOY BO
"T"ocynapcTBeHHBIH
YHUBEPCUTET
npocBenieHus"

48

dopmysia KOpHEN KBAIPaTHOTO
ypaBHEHUs

Maremartuka.
Anrebpa 8 ximace
OI'AOY BO
"T"ocynapcTBEHHBII
YHUBEPCUTET
npocaeneHus"

49

Teopema Buera

Maremaruxka.
Anrebpa 8 kmacc
OI'AOY BO
"T"ocynapcTBeHHBII
YHUBEPCUTET
npocBenieHus"
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50

Teopema Buera

Maremartuka.
Anrebpa 8 ximace
®I'AOY BO
"T"ocynapcTBEHHBII
YHUBEPCUTET
npocBeneHus"

o1

Pewienne ypaBHeHuUH, CBOIAIIMXCA K
KBaIpaTHBIM

Maremaruxka.
Anrebpa 8 kmacc
OI'AOY BO
"T"ocynapcTBeHHBII
YHUBEPCUTET
npocBenieHus"

52

Pemenue ypaBHeHUH, CBOAAIIMXCA K
KBaJIPaTHBIM

MaremaTHKa.
Anrebpa 8 knace
OI'AOY BO
"T"ocynapcTBeHHBIH
YHUBEPCUTET
npocBenieHus"

53

[TpocTeiimme qpoOHO-panMoHaIHHBIE
ypaBHEHHS

Maremartuka.
Anrebpa 8 ximace
®I'AOY BO
"T"ocynapcTBEHHBII
YHUBEPCUTET
npocaeneHus"

54

[Ipocretinue 1poOHO-palOHAIBHBIE
YpaBHEHHUS

Maremaruxka.
Anrebpa 8 kmacc
OI'AOY BO
"T"ocynapcTBeHHBII
YHUBEPCUTET
npocBenieHus"
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55

Pemiennie TEKCTOBBIX 3a/1a4 ¢ TOMOULIbIO
KBaJIPATHBIX YPABHECHHI

Maremartuka.
Anrebpa 8 ximace
®I'AOY BO
"T"ocynapcTBEHHBII
YHUBEPCUTET
npocBeneHus"

56

Perienue TeKCTOBBIX 3a/1a4 ¢ TOMOILBIO
KBaJIpaTHBIX YPaBHEHUI

Maremaruxka.
Anrebpa 8 kmacc
OI'AOY BO
"T"ocynapcTBeHHBII
YHUBEPCUTET
npocBenieHus"

57

KonTtponesHhast paboTa 1o teme
"KBanparHble ypaBHeHuUs"

MaremaTHKa.
Anrebpa 8 knace
OI'AOY BO
"T"ocynapcTBeHHBIH
YHUBEPCUTET
npocBenieHus"

58

JIuHeitHoOe ypaBHEHHE C ABYMS
MIEPEMEHHBIMU, €T0 TpauK, MPUMEPHI
pelIeHNs] YpaBHEHUH B LENbBIX YUCITAX

Maremartuka.
Anrebpa 8 ximace
®I'AOY BO
"T"ocynapcTBEHHBII
YHUBEPCUTET
npocaeneHus"

59

JIuneliHoe ypaBHEHHE C ABYMsI
NepeMEHHBIMH, €ro rpaduK, IpUMeEpbI
pelleHNs YpaBHEHUH B LIEJIbIX YHMCIax

Maremaruxka.
Anrebpa 8 kmacc
OI'AOY BO
"T"ocynapcTBeHHBII
YHUBEPCUTET
npocBenieHus"
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60

JIuHeitHoe ypaBHEHHE C ABYMS
MIEPEMEHHBIMU, €T0 TPauK, MPUMEPHI
pelIeHUs] YPaBHEHUH B LENbIX YUCITAX

Maremartuka.
Anrebpa 8 ximace
®I'AOY BO
"T"ocynapcTBEHHBII
YHUBEPCUTET
npocBeneHus"

61

Pewienue cucrem ByX JTMHEMHBIX
YpaBHEHUH € JIBYMs IEPEMEHHBIMU

Maremaruxka.
Anrebpa 8 kmacc
OI'AOY BO
"T"ocynapcTBeHHBII
YHUBEPCUTET
IpOoCBeLICHMS "

62

Pewrenne cucrem IByX JTMHEMHBIX
YPaBHEHUH C JBYMs IIEPEMEHHBIMU

MaremaTHKa.
Anrebpa 8 kmacc
OI'AOY BO
"T"ocynapcTBeHHBIH
YHUBEPCUTET
npocBenieHus "

63

Pemenue cucreM ABYX JIMHEHHBIX
YPAaBHEHUH C ABYMs IEPEMEHHBIMU

Maremartuka.
Anrebpa 8 ximace
®I'AOY BO
"T"ocynapcTBEHHBII
YHUBEPCUTET
npocaeneHus"

64

IIpumepsl pereHyst CHCTEM HEJIMHEHHBIX
YPaBHEHUH € ABYMs IEPEMEHHBIMU

Maremaruxka.
Anrebpa 8 kmacc
OI'AOY BO
"T"ocynapcTBeHHBII
YHUBEPCUTET
IpocBeLIeHMs "
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Marematuka.
Anrebpa 8 ximace

65 [TIpumeps! penieHus: CUCTEM HEJTMHEWHBIX OI'AOY BO
ypaBHEHUH C IBYMsI IEPEMEHHBIMU "T"ocynapcTBeHHBIM
YHUBEPCUTET
npocBeneHus"
Maremaruxka.
I'paduueckas naTEprIpeTAIHS YPABHCHHS AnreOpa 8 knace
66 C ABYMS IEPEMEHHBIMHU U CHCTEM OI'AOY BO
JIMHEMHBIX YPaBHEHUM C IByMsI "T"ocynapcTBeHHBII
MepEMEHHBIMU YHUBEPCUTET
IpOoCBeLICHMS "
Maremaruka.
['paduueckas uaTEpIIpETAIUS YpaBHEHUS Anrebpa 8 knace
67 C ABYMSI IEPEMEHHBIMHU U CUCTEM OI'AOY BO
JIMHENHBIX YPaBHEHUM C IBYMsI "T"ocynapcTBEHHBIN
MEePEeMEHHBIMU YHUBEPCUTET
npocBenieHus "
Maremaruxka.
Anrebpa 8 ximacc
68 Pemrenne TEKCTOBBIX 3a7a4 C TOMOIILIO dI'AOY BO
CUCTEM YpaBHEHUI "T"ocynapcTBEHHBII
YHUBEPCUTET
npocaeneHus"
Maremaruxka.
Anrebpa 8 kmacc
69 Perrenre TeKCTOBBIX 33124 C ITIOMOILBEO dIr'rAOY BO
CUCTEM YpaBHEHUI "T"ocynapcTBeHHBII
YHUBEPCUTET
IpocBeLIeHMs "

76



70

Pemiennie TEKCTOBBIX 3a/1a4 ¢ TOMOULIbIO
CHUCTEM ypaBHEHUU

Maremartuka.
Anrebpa 8 ximace
®I'AOY BO
"T"ocynapcTBEHHBII
YHUBEPCUTET
npocBeneHus"

71

YuciioBble HEPAaBEHCTBA U UX CBOMCTBA

Maremaruxka.
Anrebpa 8 kmacc
OI'AOY BO
"T"ocynapcTBeHHBII
YHUBEPCUTET
npocBenieHus"

72

UucnoBble HEpaBEHCTBA U UX CBOWMCTBA

MaremaTHKa.
Anrebpa 8 knace
OI'AOY BO
"T"ocynapcTBeHHBIH
YHUBEPCUTET
npocBenieHus"

73

HepaBeHCTBO ¢ 01HOI NepeMEHHON

Maremartuka.
Anrebpa 8 ximace
®I'AOY BO
"T"ocynapcTBEHHBII
YHUBEPCUTET
npocaeneHus"

74

JIunelinble HEPABEHCTBA C OAHOU
IIEPEMEHHOM U UX pELICHUE

Maremaruxka.
Anrebpa 8 kmacc
OI'AOY BO
"T"ocynapcTBeHHBII
YHUBEPCUTET
npocBenieHus"
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75

JIuHeiHbIe HEpaBEHCTBA C OJIHOM
MEPEMEHHOMN U UX PEIICHUE

Maremartuka.
Anrebpa 8 ximace
®I'AOY BO
"T"ocynapcTBEHHBII
YHUBEPCUTET
npocBeneHus"

76

JIuneliHble HEPaBEHCTBA C OJHOU
MIEPEMEHHOM U UX pelIeHUE

Maremaruxka.
Anrebpa 8 kmacc
OI'AOY BO
"T"ocynapcTBeHHBII
YHUBEPCUTET
IpOoCBeLICHMS "

77

CucreMbl IMHENHBIX HEPABEHCTB C OJHOMN
IIEPEMEHHOM U UX peLICHUE

MaremaTHKa.
Anrebpa 8 knace
OI'AOY BO
"T"ocynapcTBeHHBIH
YHUBEPCUTET
npocBenieHus "

78

CucTtemMbl THHEHHBIX HEPABEHCTB C OJHOU
MEPEMEHHOM U UX PELICHUE

Maremartuka.
Anrebpa 8 ximace
®I'AOY BO
"T"ocynapcTBEHHBII
YHUBEPCUTET
npocaeneHus"

79

CucTtemMbl TMHEWHBIX HEPABEHCTB C OJHOU
IIEPEMEHHOM U UX pELICHUE

Maremaruxka.
Anrebpa 8 kmacc
OI'AOY BO
"T"ocynapcTBeHHBII
YHUBEPCUTET
IpocBeLIeHMs "
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80

N3o0paxkenue peeHus JMHEHHOTO
HCPAaBCHCTBA U UX CUCTCM Ha YUCII0OBOU
npsAMOu

Maremartuka.
Anrebpa 8 ximace
®I'AOY BO
"T"ocynapcTBEHHBII
YHUBEPCUTET
npocBeneHus"

81

N300pakeHue peleHus JMHEHHOTo
HEPaBEHCTBA U UX CUCTEM Ha YHCIIOBOMN
MIPSAMOU

Maremaruxka.
Anrebpa 8 kmacc
OI'AOY BO
"T"ocynapcTBeHHBII
YHUBEPCUTET
npocBenieHus"

82

KonTponsHnas pabora mo Temam
"HepaBeHnctBa. Cuctems! ypaBHEHUI"

MaremaTHKa.
Anrebpa 8 knace
OI'AOY BO
"T"ocynapcTBeHHBIH
YHUBEPCUTET
npocBenieHus"

83

[Tonarue pyHKIUU

Maremartuka.
Anrebpa 8 ximace
®I'AOY BO
"T"ocynapcTBEHHBII
YHUBEPCUTET
npocaeneHus"

84

OO6nacTb onpeneneHus: ¥ MHOKECTBO
3HAYEeHUH QyHKINU

Maremaruxka.
Anrebpa 8 kmacc
OI'AOY BO
"T"ocynapcTBeHHBII
YHUBEPCUTET
npocBenieHus"

79



85

Crioco6bI 3a1auust GyHKIUI

Maremartuka.
Anrebpa 8 ximace
®I'AOY BO
"T"ocynapcTBEHHBII
YHUBEPCUTET
npocBeneHus"

86

I'padux dpyHKIMN

Maremaruxka.
Anrebpa 8 kmacc
OI'AOY BO
"T"ocynapcTBeHHBII
YHUBEPCUTET
npocBenieHus"

87

CaoticTBa (DyHKIINHU, X OTOOpaKCHHUE HA
rpaduke

MaremaTHKa.
Anrebpa 8 knace
OI'AOY BO
"T"ocynapcTBeHHBIH
YHUBEPCUTET
npocBenieHus"

88

UreHne u mocTpoeHue rpadukoB
byHKIHI

Maremartuka.
Anrebpa 8 ximacc
®I'AOY BO
"T"ocynapcTBEHHBII
YHUBEPCUTET
npocaeneHus"

89

[Tpumepsl rpadukoB HyHKIHA,
OTpPaXAIOIINX PeaTbHbIEC MPOLECCHI

Maremaruxka.
Anrebpa 8 kmacc
OI'AOY BO
"T"ocynapcTBeHHBII
YHUBEPCUTET
npocBenieHus"
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90

@YHKIHMH, ONUCHIBAIOLIUE IPAMYIO U
00paTHYIO MPOMOPIIMOHATILHEIC
3aBUCUMOCTH, UX rpaduKu

Maremartuka.
Anrebpa 8 ximace
®I'AOY BO
"T"ocynapcTBEHHBII
YHUBEPCUTET
npocBeneHus"

91

I'umep6ona

Maremaruxka.
Anrebpa 8 kmacc
OI'AOY BO
"T"ocynapcTBeHHBII
YHUBEPCUTET
npocBenieHus"

92

['unepbomna

MaremaTHKa.
Anrebpa 8 knace
OI'AOY BO
"T"ocynapcTBeHHBIH
YHUBEPCUTET
npocBenieHus"

93

I'padux pyskimm y = x?

Maremartuka.
Anrebpa 8 ximace
®I'AOY BO
"T"ocynapcTBEHHBII
YHUBEPCUTET
npocaeneHus"

94

Oyukuu y =X2, Yy = X3,y = VX, Yy = [x[;
rpaduueckoe penieHne ypaBHCHUN 1
CHCTEM ypaBHCHHUUI

Maremaruxka.
Anrebpa 8 kmacc
OI'AOY BO
"T"ocynapcTBeHHBII
YHUBEPCUTET
npocBenieHus"
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HOBTOpCHI/IC OCHOBHBIX IIOHATHI U

Marematuka.
Anrebpa 8 ximace

95 METOJIOB KypCOB 7 M 8 KJIacCOB, OI'AOY BO
o6o6menne 3Hanul / Beepoccuiickas "T"ocynapcTBeHHBIM
npoBepouHas pabora YHHBEPCHUTET

npocBeneHus"
Maremartuka.
Anrebpa 8 kmacc
96 Hrorosast KoHTpoJbHAs padora / OI'AOY BO
Bcepoccuiickas nmpoBepouHas pabora "T"ocynapcTBeHHBII
YHUBEPCUTET
IpOoCBeLICHMS "
Maremaruka.
- . Anrebpa 8 knace
OBTOPEHHUE OCHOBHBIX IMOHSATHH U
P OI'AOY BO
97 METO/I0B KypcOB 7 U 8 KJIacCOB, " .
. ["ocynapcTBeHHBIN
00001TIeHIE 3HAHUN
YHUBEPCUTET
npocBenieHus "
Maremartuka.
I . Anrebpa 8 ximace
OBTOPEHHUE OCHOBHBIX IMOHSATHH H
P ®rAOY BO
98 METOJIOB KypCOB 7 U 8 KJIaCCOB, " o
. I'ocynapcrBeHHbII
0000111eH1Ee 3HAHNIT
YHUBEPCUTET
npocaeneHus"
Maremartuka.
I . Anrebpa 8 kmacc
OBTOpPEHHE OCHOBHBIX IMOHATHH U
P OI'AOY BO
99 METOJIOB KypcOB 7 H 8 KJIacCOB, " .
N l'ocynapcTBeHHbIM
0000111eH1E 3HAHUI
YHUBEPCUTET
IpocBeLIeHMs "
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[ToBTOpEHNE OCHOBHBIX MOHATUN U

Marematuka.
Anrebpa 8 ximace

OI'AOY BO
100 METO/IOB KypcoOB 7 U 8 KJIacCOB, 1 " .
N l'ocynapcTBeHHbIM
0000111eH1Ee 3HAHNI
YHUBEPCUTET
npocBeneHus"
Maremartuka.
I . Anrebpa 8 kmacc
OBTOPEHHE OCHOBHBIX MOHSATHH U BrAOY BO
101 METOJIOB KypPCOB 7 U 8 KJIaCCOB, 1 " .
. [NocynapcTBeHHBII
000011IeHe 3HAHUN
YHUBEPCUTET
npocBenieHus"
Maremarnka. Anredpa
[ToBTOpEHNE OCHOBHBIX TIOHITHI U 8 xmacc ®I'AOY BO
102 METOJIOB KypPCOB 7 U 8 KJIACCOB, 1 "T"ocynapcTBeHHBIM
000011IeHIe 3HAHU YHHUBEPCHUTET
npocaenieHus"
OBUIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME
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9 KITACC

KosnuecTBo 4yacos JIeKTPOHHbIE
Ne Hara nudpoBbie
Tema ypoka KonTtpoabubie | IlpakTHueckue
n/n Bcero H3y4eHusi | oOpasoBaTeJibHbIC
padoThI padoThI
pecypcsl
Maremartuka.
P Anrebpa 9 knacc
alMOHAJIBHBIEC YHCIIA, UPPALIMOHATIbHBIE
H » ppall ®IAOY BO
1 YHciia, KOHCYHbIC U OECKOHEUHBIC 1 0 0 " .
I'ocynapcTBeHHBII
JEeCATUYHBIE IpOOH
YHUBEPCUTET
npocBenieHus"
Maremaruxka.
M . Anrebpa 9 knacc
HO>KECTBO JIEUCTBUTENBHBIX YHCEIL;
1 a ’ ®I'AOY BO
2 JEHCTBUTENbHBIE YHCTa Kak OECKOHEYHbBIS 1 0 0 " .
I'ocynapcrBeHHBII
JECATUYIHBIE TPOOH
YHUBEPCUTET
npocaemeHus"
Maremartuka.
B3anMHO 0IHO3HAYHOE COOTBETCTBUE Anre0pa 9 knace
3 MEX/y MHOKECTBOM JIE€HCTBUTEIBHBIX L 0 0 OI'AOY BO
YHUCEeT U MHOKECTBOM TOYEK "T"ocynapcTBeHHBIM
KOOPAMHATHOU NPSMOU YHUBEPCUTET
npocBenieHus"
Maremartuka.
c . Anrebpa 9 knacc
ABHECHHE JICWCTBUTEIILHBIX YHCEIT
p bl : 5 OI'AOY BO
4 apumeTHIecKe JeCTBUS C 1 0 0 " .
N l'ocynapcTBeHHbIM
JIEUCTBUTEIIbHBIMU YUCIaMU
YHUBEPCUTET
npocBenieHus"
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[TpubnmxE€HHOE 3HAaU€HNE BEINUNHBI,
TOYHOCTH MPUOIMKEHUS

Maremartuka.
Anrebpa 9 ximace
®I'AOY BO
"T"ocynapcTBEHHBII
YHUBEPCUTET
npocBeneHus"

Okpyrnenue uucen

Maremaruxka.
Anrebpa 9 kmacc
OI'AOY BO
"T"ocynapcTBeHHBII
YHUBEPCUTET
npocBenieHus"

Okpyrienue yncesn

MaremaTHKa.
Anrebpa 9 knace
OI'AOY BO
"T"ocynapcTBeHHBIH
YHUBEPCUTET
npocBenieHus"

[Ipukuaka u orieHKa pe3yJIbTaToOB
BBEIYMCIIEHUN

Maremartuka.
Anrebpa 9 ximace
®I'AOY BO
"T"ocynapcTBEHHBII
YHUBEPCUTET
npocaeneHus"

IIpukuaka u olieHKa pe3yIbTaTOB
BBIYUCIIEHUN

Maremaruxka.
Anrebpa 9 kmacc
OI'AOY BO
"T"ocynapcTBeHHBII
YHUBEPCUTET
npocBenieHus"
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10

JIuneitHoe ypaBHeHue. Pemenue
YpPaBHEHUH, CBOISIIUXCS K JIMHEHHBIM

Maremartuka.
Anrebpa 9 ximace
®I'AOY BO
"T"ocynapcTBEHHBII
YHUBEPCUTET
npocBeneHus"

11

JIunelinoe ypaBHenue. Pemenue
YPaBHEHHH, CBOASIINXCS K JIMHEHHBIM

Maremaruxka.
Anrebpa 9 kmacc
OI'AOY BO
"T"ocynapcTBeHHBII
YHUBEPCUTET
npocBenieHus"

12

KBanpaTtHoe ypaBHeHue. Pemenue
YPaBHEHUH, CBOASILUXCS K KBAaJPaTHBIM

MaremaTHKa.
Anrebpa 9 knace
OI'AOY BO
"T"ocynapcTBeHHBIH
YHUBEPCUTET
npocBenieHus"

13

KBagparnoe ypaBHeHue. Pemenue
YPaBHEHHUH, CBOAAIINXCS K KBaPaTHBIM

Maremartuka.
Anrebpa 9 ximace
®I'AOY BO
"T"ocynapcTBEHHBII
YHUBEPCUTET
npocaeneHus"

14

bukBaapaTHble ypaBHEHUS

Maremaruxka.
Anrebpa 9 kmacc
OI'AOY BO
"T"ocynapcTBeHHBII
YHUBEPCUTET
npocBenieHus"
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15

bukBanpaTHble ypaBHEHUs

Maremartuka.
Anrebpa 9 ximace
®I'AOY BO
"T"ocynapcTBEHHBII
YHUBEPCUTET
npocBeneHus"

16

ITpumeps! penieHns ypaBHEHUN TPETbEN U
4eTBEPTOMN CTENEHEN PA3JI0KEHUEM Ha
MHOXKHUTEIN

Maremaruxka.
Anrebpa 9 kmacc
OI'AOY BO
"T"ocynapcTBeHHBII
YHUBEPCUTET
npocBenieHus"

17

IIpuMeps! peleHus: ypaBHEHUN TPETbEU U
YETBEPTOM CTEMEHEHN pa3IoKEeHUEM Ha
MHOXKUTEIN

MaremaTHKa.
Anrebpa 9 knace
OI'AOY BO
"T"ocynapcTBeHHBIH
YHUBEPCUTET
npocBenieHus"

18

Pemrenne npoOHO-palimoHaIbHBIX
YpaBHEHUN

Maremartuka.
Anrebpa 9 ximace
®I'AOY BO
"T"ocynapcTBEHHBII
YHUBEPCUTET
npocaeneHus"

19

Pemenne npoOHO-palinOHANBHBIX
YpaBHEHUH

Maremaruxka.
Anrebpa 9 kmacc
OI'AOY BO
"T"ocynapcTBeHHBII
YHUBEPCUTET
npocBenieHus"
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20

Pemrenne TEKCTOBBIX 3a71a4
anreOpandecKuM METOJIOM

Maremartuka.
Anrebpa 9 ximace
®I'AOY BO
"T"ocynapcTBEHHBII
YHUBEPCUTET
npocBeneHus"

21

Pemrenne TeKCTOBBIX 3aJ1a4
aJ'Il"e6paI/I‘-IeCKI/IM MCTOAOM

Maremaruxka.
Anrebpa 9 kmacc
OI'AOY BO
"T"ocynapcTBeHHBII
YHUBEPCUTET
npocBenieHus"

22

Pertenne TeKCTOBBIX 3a7a4
anredpandecKuM METOIOM

MaremaTHKa.
Anrebpa 9 knace
OI'AOY BO
"T"ocynapcTBeHHBIH
YHUBEPCUTET
npocBenieHus"

23

KonTpomipHas padora o Teme "YpaBHEHUs
C OJIHOM MepeMeHHOM"

Maremartuka.
Anrebpa 9 ximace
®I'AOY BO
"T"ocynapcTBEHHBII
YHUBEPCUTET
npocaeneHus"

24

VYpaBHEHHE ¢ ABYMS NIEPEMEHHBIMU U €TO
rpadux

Maremaruxka.
Anrebpa 9 kmacc
OI'AOY BO
"T"ocynapcTBeHHBII
YHUBEPCUTET
npocBenieHus"
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25

YpaBHeHUE ¢ IBYMS IEPEMEHHBIMH U €T0
rpaduk

Maremartuka.
Anrebpa 9 ximace
®I'AOY BO
"T"ocynapcTBEHHBII
YHUBEPCUTET
npocBeneHus"

26

CucreMa IByX JTMHEWHBIX YPABHEHUH C
JIByMs1 IEPEMEHHBIMU U €€ pEIIEHHUE

Maremaruxka.
Anrebpa 9 kmacc
OI'AOY BO
"T"ocynapcTBeHHBII
YHUBEPCUTET
npocBenieHus"

27

CucreMa AByX JTMHEWHBIX YPAaBHEHUH C
JIBYMsI IIEPEMEHHBIMHU U €€ PEIICHNE

MaremaTHKa.
Anrebpa 9 knace
OI'AOY BO
"T"ocynapcTBeHHBIH
YHUBEPCUTET
npocBenieHus"

28

CucreMa IByX JIMHEWHBIX YpPaBHEHUH C
JByMs IICPEMECHHBIMHU U €€ PEILICHUE

Maremartuka.
Anrebpa 9 ximace
®I'AOY BO
"T"ocynapcTBEHHBII
YHUBEPCUTET
npocaeneHus"

29

CucreMa IByX JTMHEWHBIX YPABHEHUH C
JByMS IEPEMEHHBIMU U €€ pelleHUE

Maremaruxka.
Anrebpa 9 kmacc
OI'AOY BO
"T"ocynapcTBeHHBII
YHUBEPCUTET
npocBenieHus"
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Pemienue cucrem AByX ypaBHEHHI, OJTHO

Marematuka.
Anrebpa 9 ximace

30 g OI'AOY BO
U3 KOTOPBIX JUHEWHOE, a Ipyroe — .
. p - 3 7PY "T"ocynapcTBEHHBII
BTOpPOH CTeNeHU
YHUBEPCUTET
npocBeneHus"
Maremaruxka.
p . Anrebpa 9 kmacc
€IIEHUE CUCTEM JIBYX YPaBHEHUH, OTHO
a1 JBYX YP - O ®Ir'AOY BO
U3 KOTOPBIX JJUHEHHOE, a Ipyroe — .
B p - & 2pY "T"ocynapcTBeHHBII
BTOPOM CTENEeHU
YHUBEPCUTET
npocBenieHus"
Maremaruka.
P . Anrebpa 9 knace
CIIEHUE CUCTEM JIBYX YPaBHEHUH, O/THO
JBYX YP » O ®r'AOY BO
32 U3 KOTOPBIX JIMHEHHOE, a IPyroe — " 0y 1ADCTBEHHLL
. yAap
BTOPOI CTETIEHU
YHUBEPCUTET
npocBenieHus"
Maremaruxka.
p . Anrebpa 9 ximace
€IIeHUE CUCTEM JIBYX YpaBHEHUH, OTHO
2 JBYX YP » Ot ®Ir'AOY BO
U3 KOTOPBIX JIMHEHHOE, a Ipyroe — .
. p - & /PY "T"ocynapcTBEHHBII
BTOpPOH CTENeHU
YHUBEPCUTET
npocaeneHus"
Maremaruxka.
Anrebpa 9 kmacc
34 I'paduueckas MHTEPIPETALUS CHCTEMBI ®I'AOY BO
ypaBHEHHUH C IBYMSI IEPEMEHHBIMU "T"ocynapcTBeHHBIM
YHUBEPCUTET
npocBenieHus"
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35

Pemrenne TEKCTOBBIX 3a71a4
anreOpanvdecKuM CriocoooM

Maremartuka.
Anrebpa 9 ximace
®I'AOY BO
"T"ocynapcTBEHHBII
YHUBEPCUTET
npocBeneHus"

36

Pemienue TeKCTOBBIX 33124
anredbpanyecKkuM crocooom

Maremaruxka.
Anrebpa 9 kmacc
OI'AOY BO
"T"ocynapcTBeHHBII
YHUBEPCUTET
npocBenieHus"

37

KonTpomnpHas pabora no Teme "CucreMbl
ypaBHEHUH"

MaremaTHKa.
Anrebpa 9 knace
OI'AOY BO
"T"ocynapcTBeHHBIH
YHUBEPCUTET
npocBenieHus"

38

YucnoBsie HCPAaBCHCTBA U UX CBONCTBA

Maremartuka.
Anrebpa 9 ximace
®I'AOY BO
"T"ocynapcTBEHHBII
YHUBEPCUTET
npocaeneHus"

39

YuciioBble HEPAaBEHCTBA U UX CBOMCTBA

Maremaruxka.
Anrebpa 9 kmacc
OI'AOY BO
"T"ocynapcTBeHHBII
YHUBEPCUTET
npocBenieHus"
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40

JIvHeiHbIe HEPAaBEHCTBA C OJIHOM
MEPEMEHHON U UX PEIICHUE

Maremartuka.
Anrebpa 9 ximace
®I'AOY BO
"T"ocynapcTBEHHBII
YHUBEPCUTET
npocBeneHus"

41

JIuneliHble HEPaBEHCTBA C OJHOU
MIEPEMEHHOM U UX pelIeHUe

Maremaruxka.
Anrebpa 9 kmacc
OI'AOY BO
"T"ocynapcTBeHHBII
YHUBEPCUTET
IpOoCBeLICHMS "

42

JIuneliHbIe HEPABEHCTBA C OHOU
IIEPEMEHHOM U UX pELICHUE

MaremaTHKa.
Anrebpa 9 knace
OI'AOY BO
"T"ocynapcTBeHHBIH
YHUBEPCUTET
npocBenieHus "

43

CucTtemMbl JIMHEWHBIX HEPABEHCTB C OJTHOM
MEPEMEHHOM U UX pelIeHue

Maremartuka.
Anrebpa 9 ximace
®I'AOY BO
"T"ocynapcTBEHHBII
YHUBEPCUTET
npocaeneHus"

44

CucTembl JINHEWHBIX HEPABEHCTB C OJJHOM
IIEPEMEHHOM U UX pelICHUE

Maremaruxka.
Anrebpa 9 kmacc
OI'AOY BO
"T"ocynapcTBeHHBII
YHUBEPCUTET
IpocBeLIeHMs "
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45

CucTtemMbl IMHEWHBIX HEPABEHCTB C OJTHOM
MEPEMEHHON U UX PEIICHUE

Maremartuka.
Anrebpa 9 ximace
®I'AOY BO
"T"ocynapcTBEHHBII
YHUBEPCUTET
npocBeneHus"

46

KBanparHble HEpaBEHCTBA U UX PEIICHHE

Maremaruxka.
Anrebpa 9 kmacc
OI'AOY BO
"T"ocynapcTBeHHBII
YHUBEPCUTET
npocBenieHus"

47

KBaznpaTHble HepaBeHCTBA U UX pellICHUE

MaremaTHKa.
Anrebpa 9 knace
OI'AOY BO
"T"ocynapcTBeHHBIH
YHUBEPCUTET
npocBenieHus"

48

KBaI[paTHBIC HCPABCHCTBA U UX PCHICHUC

Maremartuka.
Anrebpa 9 ximace
®I'AOY BO
"T"ocynapcTBEHHBII
YHUBEPCUTET
npocaeneHus"

49

KBagparHble HEpaBEHCTBA U UX PEIICHUE

Maremaruxka.
Anrebpa 9 kmacc
OI'AOY BO
"T"ocynapcTBeHHBII
YHUBEPCUTET
npocBenieHus"
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50

KBaspaTHble HEPABEHCTBA U UX PEILIEHUE

Maremartuka.
Anrebpa 9 ximace
®I'AOY BO
"T"ocynapcTBEHHBII
YHUBEPCUTET
npocBeneHus"

o1

['paduueckas MHTEpHpeTALUs HEPABECHCTB
Y CUCTEM HEPaBEHCTB C JIBYyMsI
NIEPEMEHHBIMU

Maremaruxka.
Anrebpa 9 kmacc
OI'AOY BO
"T"ocynapcTBeHHBII
YHUBEPCUTET
npocBenieHus"

52

['paduueckas HHTEpHIpETALIUS HEPABCHCTB
U CHCTEM HEPABEHCTB C JIByMs
[IEPEMEHHBIMU

MaremaTHKa.
Anrebpa 9 knace
OI'AOY BO
"T"ocynapcTBeHHBIH
YHUBEPCUTET
npocBenieHus"

53

KonrtponpsHast paboTa 1o Teme
"HepaBencrsa"

Maremartuka.
Anrebpa 9 ximace
®I'AOY BO
"T"ocynapcTBEHHBII
YHUBEPCUTET
npocaeneHus"

54

KBagpatnunas pynkuus, e€ rpagux u
CBOMCTBa

Maremaruxka.
Anrebpa 9 kmacc
OI'AOY BO
"T"ocynapcTBeHHBII
YHUBEPCUTET
npocBenieHus"

94



55

KBanparnunas ¢ynkius, e€ rpadux u
CBONCTBa

Maremartuka.
Anrebpa 9 ximace
®I'AOY BO
"T"ocynapcTBEHHBII
YHUBEPCUTET
npocBeneHus"

56

KBagpatnunas pynkuus, e€ rpagux u
CBOICTBa

Maremaruxka.
Anrebpa 9 kmacc
OI'AOY BO
"T"ocynapcTBeHHBII
YHUBEPCUTET
npocBenieHus"

57

[Tapa6osa, KOOpIMHATHI BEPITUHBI
napaboJibl, OCb CHMMETPHUH MapadoIbl

MaremaTHKa.
Anrebpa 9 knace
OI'AOY BO
"T"ocynapcTBeHHBIH
YHUBEPCUTET
npocBenieHus"

58

[Tapaboira, KOOpIUHATHI BEPIIUHBI
napaboJIbl, OCh CHMMETPHUH MapadoJIbl

Maremartuka.
Anrebpa 9 ximace
®I'AOY BO
"T"ocynapcTBEHHBII
YHUBEPCUTET
npocaeneHus"

59

[TapaGosa, KOOpAMHATHI BEPLIMHBI
napa0oJibl, OCb CUMMETPHUH apadoIbl

Maremaruxka.
Anrebpa 9 kmacc
OI'AOY BO
"T"ocynapcTBeHHBII
YHUBEPCUTET
npocBenieHus"

95



60

[TapaGo:a, KOOpAWHATHI BEPIIHHBI
napaboJIbl, OCh CHUMMETPHUH TTapadoIIbI

Maremartuka.
Anrebpa 9 ximace
®I'AOY BO
"T"ocynapcTBEHHBII
YHUBEPCUTET
npocBeneHus"

61

[TapaGoma, KOOpAMHATHI BEPLIMHBI
napaboIibl, OCb CUMMETPUH 1apadoJIbl

Maremaruxka.
Anrebpa 9 kmacc
OI'AOY BO
"T"ocynapcTBeHHBII
YHUBEPCUTET
npocBenieHus"

62

[Tapa6osa, KOOpIMHATHI BEPITUHBI
napaboJibl, OCb CHMMETPHUH MapadoIbl

MaremaTHKa.
Anrebpa 9 knace
OI'AOY BO
"T"ocynapcTBeHHBIH
YHUBEPCUTET
npocBenieHus"

63

['paduxu Gynknmit: y =kx, y = kx + b,
y=k/x, y=x°, y=vx, y=|

Maremartuka.
Anrebpa 9 ximace
®I'AOY BO
"T"ocynapcTBEHHBII
YHUBEPCUTET
npocaeneHus"

64

I'padukn pynkumii: y =kx, y =kx + b,
y=K/X, y=x*, y=vx, y=|

Maremaruxka.
Anrebpa 9 kmacc
OI'AOY BO
"T"ocynapcTBeHHBII
YHUBEPCUTET
npocBenieHus"

96



65

I'padukn pynkmuit: y =kx, y=kx +b,
y:k/X7 szs, y:VX’ y:|X|

Maremartuka.
Anrebpa 9 ximace
®I'AOY BO
"T"ocynapcTBEHHBII
YHUBEPCUTET
npocBeneHus"

66

I'paduku pyukimii: y =kx, y =kx + b,
y=k/x, y=x°, y=vx, y=|

Maremaruxka.
Anrebpa 9 kmacc
OI'AOY BO
"T"ocynapcTBeHHBII
YHUBEPCUTET
npocBenieHus"

67

['paduxu ynkumit: y =kx, y =kx + b,
y=k/x, y=x°, y=vx, y=K|

MaremaTHKa.
Anrebpa 9 knace
OI'AOY BO
"T"ocynapcTBeHHBIH
YHUBEPCUTET
npocBenieHus"

68

['paduxu Gynknmit: y =kx, y = kx + b,
y=k/x, y=x°, y=vx, y=|

Maremartuka.
Anrebpa 9 ximace
®I'AOY BO
"T"ocynapcTBEHHBII
YHUBEPCUTET
npocaeneHus"

69

KonrponsHnast pabota o teme "®dyHkimn"

Maremaruxka.
Anrebpa 9 kmacc
OI'AOY BO
"T"ocynapcTBeHHBII
YHUBEPCUTET
npocBenieHus"

97



70

IloHATHE YNCIIOBON MOCJIEIOBATEILHOCTH

Maremartuka.
Anrebpa 9 ximace
®I'AOY BO
"T"ocynapcTBEHHBII
YHUBEPCUTET
npocBeneHus"

71

3&HaHI/IC IIOCIIEA0BATCIIbHOCTHU
peKyppeHTHO# (opmyIol u Gpopmyoii n-
'O WJICHa

Maremaruxka.
Anrebpa 9 kmacc
OI'AOY BO
"T"ocynapcTBeHHBII
YHUBEPCUTET
npocBenieHus"

72

Apudmerndeckas u reoMeTpuyecKast
IpOrpeccun

MaremaTHKa.
Anrebpa 9 knace
OI'AOY BO
"T"ocynapcTBeHHBIH
YHUBEPCUTET
npocBenieHus"

73

Apudmerndeckas u reoMeTpHUIeCcKast
IpOrpeccun

Maremartuka.
Anrebpa 9 ximace
®I'AOY BO
"T"ocynapcTBEHHBII
YHUBEPCUTET
npocaeneHus"

74

dopMyIIel N-TO WieHa apuhMEeTUIECKON 1
r€OMETPUUYECKOU NPOTrpeCcCUil, CyMMBI
MEPBBIX N YICHOB

Maremaruxka.
Anrebpa 9 kmacc
OI'AOY BO
"T"ocynapcTBeHHBII
YHUBEPCUTET
npocBenieHus"

98



DopmyIsl N-To YieHa apuPMETHIECKON 1

Marematuka.
Anrebpa 9 ximace

- N B OI'AOY BO
reOMETPUUECKOMN MPOrpecCHii, CyMMbI .
p porp - M "T"ocynapcTBEHHBII
MEPBBIX N YWICHOB
YHUBEPCUTET
npocBeneHus"
Maremaruxka.
o 0 o . Anrebpa 9 kmacc
OpMYJIbI N-TO YiIeHa apu(PMETHUECKOM U
26 Py iena apuowm ®TAOY BO
T€OMETPHUUECKOU MPOTPECcCrii, CyMMBI .
p porp - M "T"ocynapcTBeHHBII
MEPBbIX N YICHOB
YHUBEPCUTET
npocBenieHus"
Maremaruka.
o 0 o . Anrebpa 9 kmacc
OpMYJIbI N-TO YiieHa apu(PMeTHIECKOM U
- pMY U pHOM ®r'AOY BO
reOMETPUUECKON MPOrPECCHIA, CyMMBI .
p porp - Y "T"ocynapcTBeHHBIH
MEPBBIX N YICHOB
YHUBEPCUTET
npocBenieHus"
Maremaruxka.
o 0 o . Anrebpa 9 ximace
OpMYJIbI N-TO YiIeHa apu(PMEeTHUECKOM 1
g pMy V pHOM ®IAOY BO
reOMETPUUECKOMN MPOrpeCCHid, CyMMBbI .
p porp - M "T"ocynapcTBEHHBII
MIEPBBIX N YWICHOB
YHUBEPCUTET
npocaeneHus"
Maremaruxka.
306 o . Anrebpa 9 kmacc
300paKE€HHE YIEHOB apU(PMETUYECKON U
P 5 puoM ®Ir'AOY BO
79 Tr€OMETPUUECKOM MpOrpeccuil ToOuKaMu Ha " .
N l'ocynapcTBeHHbIM
KOOPAMHATHOU MJIOCKOCTH
YHUBEPCUTET
npocBenieHus"
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80

N300pakeHne 4WIeHOB apru(pMeTHIECKO 1
reoOMeTPUYECKON IPOrPEeCCUM TOUKAaMU Ha
KOOPJIMHATHOM TJIOCKOCTH

Maremartuka.
Anrebpa 9 ximace
®I'AOY BO
"T"ocynapcTBEHHBII
YHUBEPCUTET
npocBeneHus"

81

JIMHENHBIN ¥ SKCIOHEHIUAJIBHBIN POCT

Maremaruxka.
Anrebpa 9 kmacc
OI'AOY BO
"T"ocynapcTBeHHBII
YHUBEPCUTET
npocBenieHus"

82

ClOHbBIE MPOLICHTHI

MaremaTHKa.
Anrebpa 9 knace
OI'AOY BO
"T"ocynapcTBeHHBIH
YHUBEPCUTET
npocBenieHus"

83

CroxHEIS IMPOLCHTHI

Maremartuka.
Anrebpa 9 ximace
®I'AOY BO
"T"ocynapcTBEHHBII
YHUBEPCUTET
npocaeneHus"

84

KounTponbHnas pabora o teme "HucioBbie
10CJIE10BATENbHOCTH"

Maremaruxka.
Anrebpa 9 kmacc
OI'AOY BO
"T"ocynapcTBeHHBII
YHUBEPCUTET
npocBenieHus"

10



[ToBTOpeHue, 06001IeHNE U

Marematuka.
Anrebpa 9 ximace

85 CHCTEeMaTH3alMs 3HaHUH. 3amuch, dI'AOY BO
CpaBHEHHUE, IEHCTBHSI C IEUCTBUTEIILHBIMH "T"ocynapcTBeHHBIM
qHClIaMU, YUCIIOBasl TIpsiMast YHUBEPCUTET

npocBeneHus"
Maremartuka.
n 606 Anrebpa 9 kmacc
OBTOpEHHE, 000011IeHUE U
|y > ! OI'AOY BO
86 cucTemaTu3anus 3HaHui. [IporeHTHl, " .
I'ocynapcTBeHHBIN
OTHOIICHHUS, POTIOPLIUN
YHUBEPCUTET
npocBenieHus"
Maremaruka.
N 606 Anrebpa 9 kmacc
OBTOpEHHE, 00001IeHUE 1
PEHHE, ! ®IAOY BO
87 cuctemaTuzanys 3Hanuil. OkpyrieHue, " .
["ocynapcTBeHHBIN
npubIMKEeHUE, OIICHKA
YHUBEPCUTET
npocBenieHus "
Maremartuka.
[ToBTOpeHue, 06001IeHNE U AnreGpa 9 kiacce

88 cucTteMarusaius 3HaHui. Perenue ®I'AOY BO
TEKCTOBBIX 33Jau apu(hMETHUECKUM "T"ocynapcTBEHHBII
crocobom YHUBEPCUTET

npocaeneHus"
Maremartuka.
[ToBTOpEeHue, 0600IIEeHNE 1 Anrebpa 9 kiacc

89 cucTeMarn3alus 3HaHuil. Perrenne dIr'rAOY BO
TEKCTOBBIX 33]a4 apu(hMETHIECKUM "T"ocynapcTBeHHBII
crocoOom YHHUBEPCHUTET

IpocBeLIeHMs "

10



[ToBTOpeHue, 06001IeHNE U

Marematuka.
Anrebpa 9 ximace

90 cucTteMaTu3anys 3HaHui. Perenue dI'AOY BO
TEKCTOBBIX 33J1a4 apr(PMETUICCKUM "T"ocynapcTBeHHBIM
crocoOoM YHHUBEPCHUTET

npocBeneHus"
Maremaruxka.
[ToBTOpEeHUe, 0600IIEHNE 1 AnrebGpa 9 kiacc

01 cucrematu3zanus 3Hanuil. [IpeobpazoBanue OI'AOY BO
anreOpanyecKuX BbIpaXKEHUH, JOMyCTUMBIE "T"ocynapcTBeHHBII
3HAYCHUS YHHUBEPCUTET

IpOoCBeLICHMS "
MaremaTHKa.
[ToBTOpenue, 06o0IIEHNE U AureGpa 9 kimacc

92 cucTeMaru3anus 3HaHuii. [IpeobpasoBanie OI'AOY BO
anreOpanyecKux BbIPAKEHUH, JOMyCTUMbBIC "T"ocynapcTBEHHBIN
3HAYEHUS YHHUBEPCUTET

npocBenieHus "
Maremaruxka.
[ToBTOpeHue, 06001IeHNE U AnreGpa 9 kiacce

03 cucreMaru3anus 3Hanuil. [Ipeobpa3zoBanue OI'AOY BO
anreOpanyecKuX BbIpaXKEeHUH, TOMyCTUMBIE "T"ocyaapCTBEHHBIN
3HAYCHUS YHHUBEPCUTET

npocaeneHus"
Maremaruxka.
[ToBTOpEeHue, 0600IIEeHNE 1 Anrebpa 9 kiacc

94 cucrematu3zanus 3Hanuil. [IpeobpazoBanue OI'AOY BO
anredpandecKuX BBIPAKCHUH, TOTYCTUMBIC "T"ocynapcTBeHHBIM
3HAYCHUS YHHUBEPCHUTET

IpocBeLIeHMs "

10



[ToBTOpeHue, 06001IeHNE U

Marematuka.
Anrebpa 9 ximace

95 cuctemMaru3auus 3HaHuH. OyHKIUU: DI'AOY BO
MMOCTPOCHUE, CBOMCTBA M3yUYCHHBIX "T"ocynapcTBeHHBIM
byHKIUI YHUBEPCUTET

npocBeneHus"
MaremaTtuka.
[ToBTOpEeHUe, 0600IIEHNE 1 AnrebGpa 9 kiacc

96 cucreMaruzauus 3HaHui. OyHKuuu: dI'AOY BO
MIOCTPOEHHE, CBOMCTBA U3yUYE€HHBIX "T"ocynapcTBeHHBIM
byHKIMI YHUBEPCUTET

npocBenieHus"
MaremaTuka.
[ToBTOpenue, 06o0IIEHNE U AureGpa 9 kimacc

97 cucreMarusanus 3HaHui. OyHKuu: OI'AOY BO
MIOCTPOEHUE, CBOMCTBA U3YUEHHBIX "T"ocynapcTBEHHBIN
byHKIUi YHUBEPCUTET

npocBenieHus "
MaremaTtnka.
[ToBTOpeHue, 06001IeHNE U AnreGpa 9 kiacce

08 cuctemMaTH3anus 3HaHu. OyHKINU: OI'AOY BO
MOCTPOCHHE, CBONCTBA U3YUYEHHBIX "T"'ocynapcTBEHHBII
byHKIUI YHUBEPCUTET

npocaeneHus"

Marematuka.
[ToBTOpEeHue, 0600IIEHNE 1 Anredpa 9 kace

dI'AOY BO

99 cuctemaTu3anys 3Hanui. ['padpuueckoe " .

N l'ocynapcTBeHHbIM
pellleHre ypaBHEHUH U UX CUCTEM
YHUBEPCUTET
IpocBeLIeHMs "

10



100

[ToBTOpeHnue, 0600IIEHNE U
cuctemaTu3anus 3Hanuil. ['paduueckoe
pelleHre ypaBHEHUH U X CHCTEM

Maremartuka.
Anrebpa 9 ximace
®I'AOY BO
"T"ocynapcTBEHHBII
YHUBEPCUTET
npocBeneHus"

101

HroroBas KOHTpoJbHas padoTra

Maremaruxka.
Anrebpa 9 kmacc
OI'AOY BO
"T"ocynapcTBeHHBII
YHUBEPCUTET
npocBenieHus"

102

O0001IeHNEe U cUCTEMATH3aIMs SHAHUNA

MaremaTHKa.
Anrebpa 9 knace
OI'AOY BO
"T"ocynapcTBeHHBIH
YHUBEPCUTET
npocBenieHus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102

10



MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHHUS
OCHOBHOM OBPA30OBATEJILHOM ITPOI'PAMMBI

7 KIIACC
Kon .
IIpoBepsieMble npeAMeTHBIE Pe3YJbTATHI OCBOEHHS OCHOBHOM
NpoOBePsIEMOro .
o0pa3oBaTe/ibHOM MPOrpaMMbl OCHOBHOI'O 00111er0 00pa30BaHUA
pe3yJjbTarta
1 Yucna u BEIYUCIEHUS
11 BbimonHATh,  coyeras  yCTHbIE M IHCbMEHHBIE  MPHEMBI,
' apudMeTHIecKue IeHCTBHS ¢ PallMOHATBHBIMH YHCIAMH
Haxogute ~ 3Ha4YeHWUS  YHCIOBBIX  BBIPQKEHHWH,  MPUMEHSTH
1.2 pa3HooOpa3Hble CrIOCcOObI M MPUEMBI BRIYUCICHHS 3HAYCHUN JAPOOHBIX
BBIPA)KEHUI, coslepKallluX OOBIKHOBEHHBIE U IECSITUYHBIE IpOOU
[lepexoguts oT opHOM (¢GopMBl 3amuch YUCel K  JApPYyroi
13 (mpeoOpa3oBbIBaTh  JECATUYHYIO  ApoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JECATUYHYIO, B YAaCTHOCTH, B OECKOHEUHYIO
JECSITUUHYIO ApOOb)
14 CpaBHUBATH U YNIOPAIOUMBATH PAllMOHAIbHbBIE YHCIA
1.5 OKpyrisTh yKciia
BBIMONHATE TPUKHUIKY M OIEHKY pe3yJbTaTa BBIYHCICHHUH, OICHKY
1.6 3HAQYEHUH YHCJIOBBIX BBIPAXKECHHUW. BBINOMHATH  JEUCTBHS  CO
CTETICHSIMU C HATYPaJIbHBIMU TTOKA3aTEISIMU
17 [IpyuMeHATh TNpHU3HAKK JETUMOCTH, pPAa3JI0KEHHE Ha MHOXHUTEIH
' HaTypaJbHBIX YUCET
Pemare  mpakTUKO-OPUEHTHPOBAHHBIE  33Jayd,  CBA3aHHBIE C
OTHOIIICHHEM BEJIMYMH, MIPOTIOPIIMOHATEHOCTHIO BEJIMYMH,
1.8 NpPOLICHTAaMH, HWHTEPIPETHPOBATh pE3yJbTaThl pEIICHUs 3ajad C
y4€TOM OrpaHMYEHMH, CBSI3aHHBIX CO CBOMCTBaMH paccMaTpUBAEMBbIX
00BEKTOB
2 Anrebpanyeckue BhIpaKECHHS
21 Hcnonb3oBare anreOpandeckyr0 TEPMHHOJIOTUIO U CHMBOJIUKY,

MPUMEHSTh €€ B IIPOLIECCE OCBOCHHSI YYEOHOTO Marepualia




Haxonute 3HaueHuss OyKBEHHBIX BBIDQXKEHUM TMpPU  3aJaHHBIX

22 3HAYEHUSIX NTEPEMEHHBIX
23 BbimonHATe mpeoOpa3oBaHUs 1LEJIOr0 BBIPAXKEHHWS B MHOTOYJICH
' IPUBEJCHUEM NOAOOHBIX ClIaraeéMbIX, pAaCKpbITHEM CKOOOK
BbIMONMHATE YMHOKEHHE OJHOYJICHA HA MHOTOWIEH M MHOTO4YWICHA Ha
2.4 MHOTOWIEH, NPUMEHATh (OpMyIBl KBaJapara CyMMbl M KBajpara
pasHOCTH
Ocy1ecTBIATh pa3inokKeHne MHOIOWICHOB HA MHOXKHUTENH € TIOMOILBIO
2.5 BBIHECEHMSI 32 CKOOKM OOIIEr0 MHOKHUTENS, TPYNIUPOBKH CJIaraeMbIX,
npuMeHeHUs (popMyJ1 COKpaAIIEHHOTO YMHOKEHHS
28 [IpumensaTs peoOpa3oBaHKsi MHOTOWICHOB JUISl PEIICHHS Pa3IMIHBIX
' 3a7a4 U3 MaTEeMaTUKHU, CMEXHBIX TIPEJMETOB, U3 PEATbHOMN MPAKTHKH
27 Hcnonb3oBaTh CBOMCTBAa CTEMEHEH C HATypaJbHBIMU IOKa3aTeIsIMU
' JUIs TpeoOpa30BaHusl BBIpAKCHUN
3 YpaBHEHHS 1 HEpAaBEHCTBA
Pemlare nuHEiHBIE ypaBHEHMS C OJHOM NEPEMEHHOM, NPUMEHSA
3.1 npaBuiIa Mepexosia 0T UCXOAHOTO YpaBHEHUS K PAaBHOCUIBHOMY EMY.
[IpoBepsTh, ABISIETCS JIM YUCIIO KOPHEM YPaBHEHMS
35 [IpumensaTs rpaduyeckre METOAbl TpPH PEHICHWH  JTMHEWHBIX
' YPaBHEHUN U UX CUCTEM
33 [TonGupaTs npuMepsl map 4ucell, SBISIONIMXCS PeleHHeM JIMHEHHOTo
' YpaBHEHMS C IBYMs IIEpEMEHHBIMU
CtpouTh B KOOPJMHATHOMN IIOCKOCTHU IPa(hUK JIMHEHHOTO YpaBHEHUS C
3.4 IBYMSI TIEPEMEHHBIMH; TIOJNB3YSACh TI'padUKOM, TPUBOIUTH IMPHUMEPHI
peleHNs ypaBHEHUS
35 Pemate cuctemsl IByX JTMHEHHBIX YpPaBHEHUH C IBYMS II€PEMEHHBIMHU,
' B TOM 4HCJIe TpaduuecKu
CocTaBnsTh M pemaTh JIMHEHHOEe YpaBHEHUE WM CUCTEMY JIMHEHHBIX
3.6 YPaBHEHMH 10 YCIOBHIO 3a/1a4i, HHTEPIPETUPOBATh B COOTBETCTBUM C
KOHTEKCTOM 3aJIa4i TIOJTYYCHHBIH Pe3yIbTaT
4 Koopaunats! u rpaduku. OyHKImu
N300paxxaTh Ha KOOPAWHATHON MpPSIMON TOYKH, COOTBETCTBYIOIIUE
4.1 3aJJaHHBIM KOOpJAMHATaM, JIy4M, OTPE3KH, HHTEpBaJbl, 3alCHIBATh

YHUCIIOBBIE MPOMEXKYTKHU Ha anreOpanyecKkoM si3bIKe




OTtMeyaTh B KOOpIIHHaTHOfI IIJIOCKOCTH TOYKHM II0O 3aJaHHBIM

4.2
KOOpJIUHAaTaM
43 Crpouts rpaduku nuHedHbIX QyHKIMA. CTpouTh rpaduk GyHKIUU Y
| = x|
OnuceBaTh ¢ MOMONIBIO (YHKIMI H3BECTHBIE 3aBUCHMOCTH MEXIY
4.4 BEJIMYMHAMU: CKOPOCTb, BpEMS, pPACCTOSHHE, II€HY, KOJHMYECTBO,
CTOUMOCTB, IIPOU3BOAUTEIBHOCTD, BpeMsi, 00bEM padOTHI
4.5 Haxonute 3HaueHne GyHKINU MO 3HAYEHUIO €€ apryMeHTa
[lonumate Tpaduueckuii crmoco® TPEACTaBICHUS U  aHAJIH3a
4.6 UHpOpMAaIMK, W3BIEKATh M WHTEPHPETHPOBATh WHPOPMALUIO U3
rpauKoOB peajbHBIX POLIECCOB U 3aBUCUMOCTEN
8 KITIACC
Kox .
IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTAThI 0CBOEHHUSI 0CHOBHOM
NPOBEpPsIeMOro .
00pa3oBaTeJIbHON NMPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHust
pe3yJjbTarta
1 Yucna u BEIYUCICHUS
Wcnonb3oBaTh  HauanbHbIE  IPEACTABICHUS O  MHOXECTBE
v JEHCTBUTENLHBIX YHCEN JJIsl CPaBHEHUsI, OKPYTJICHUSI U BBHIYHMCIICHUH,
' u300pakaTh JCUCTBUTEIbHBIE 4YHCIA TOYKAMH Ha KOOPIUHATHOM
IpsIMOH
[TpuMeHsAT MOHATHE  APUPMETHUYECKOrO  KBAaJPAaTHOIO  KOpPHS,
12 HAXOJIUTh KBAJpaTHbIE KOPHH, HCIOJIB3YS TpPU HEOOXOAMMOCTH
' KaJIbKYJISITOP, BBIMOIHATH NMPeoO0pa3oBaHMs BbIPAXKEHUH, coleprKallux
KBaJPaTHbIC KOPHU, UCIIOJIb3YsI CBOMCTBA KOPHEHN
13 Ucnonb3oBath 3anmucu OONBIIMX M MajblX 4YHCEN C IOMOIIBIO
' JECATUYHBIX IpoOeit u cTteneHel yucia 10
2 Anrebpanyeckue BbIpaKeHHS
[IpyMeHATh TOHATHE CTENEHW C LENbIM II0KA3aTeleM, BBINOIHATH
2.1 npeoOpa3oBaHusl BBIPAKEHUH, COAEpKALIUMX CTENEHU C LEIbIM
noKaszaresem
25 BbINONHATE ~ TOXAECTBEHHbIE  NPEOOpa30BaHUS  PALMOHAIBHBIX

BBIPQKEHHUII HA OCHOBE IPAaBWI JECWCTBUKA HAJ MHOTOYJIECHAMHU U




anreOpandecKuMu IpoosIMu

2.3

PacknanpiBaTh KBaIpaTHBIN TPEXWIEH HA MHOKHUTEIIH

2.4

[IpumensaTs npeoOpa3oBaHMs BBIPAKEHUH Il PEIICHUS pa3IUYHbIX

3aaa4 U3 MaTCMaTUuKH, CMCKHbBIX TPECIMETOB, U3 peaHLHOﬁ MMPAKTUKH

YpaBHEHHUS U HEPABEHCTBA

3.1

Pematsp J'IPIHCIZHBIC, KBaApaTHbIC YPABHCHUA W PALMOHAJIBHBIC
YpaBHCHUA, CBOAAIINCCA K HUM, CUCTEMBI JIBYX ypaBHCHI/Iﬁ C IBYyMs

NEPpEMCHHBIMU

3.2

[IpoBomuTh MpoOCTEHIIME HCCIEAOBaHUS YPaBHEHUH M CHCTEM
ypaBHEHHH, B TOM 4YHCI€ C TpPUMEHEHHWEeM TIpadUyecKux
npeacTaBieHuid (ycTaHAaBIUBATh, UMEET JIM ypaBHEHHE WIIM CHCTEMa

YpaBHEHUH pEILIeHUs], €ClIi UMEET, TO CKOJIbKO, U IpoYee)

3.3

[lepexoauth OT cCiOBeCHOW  (OPMYJIHMPOBKH  3amadn K e
anreOpanyecko MOJENU C MOMOUIbIO COCTABJICHUS YPABHEHUS WIH
CUCTEMBbl YypaBHEHMH, WHTEpPHpPETUPOBATh B COOTBETCTBUU C

KOHTEKCTOM 33J1a4¥ MOJTYUYECHHBIN pe3yJIbTaT

3.4

[IpuMeHsTh CBOMCTBA YHUCIOBBIX HEPABEHCTB VISl CPABHEHMSI, OLIEHKH,
penaTh JIMHEWHbIE HEPABEHCTBA C OJIHOM MEPEMEHHOM U UX CUCTEMBI,
JaBaTh  rpa@UuUecKyrd  WUIIOCTPAIMI0  MHOXXECTBA  PEUICHHA

HCPAaBCHCTBA, CUCTEMbI HCPABCHCTB

DyHKIUA

4.1

[lonnMate ¥ UCHONB30BaTh (YHKIHMOHAJIbHBIC TOHATUA U  SI3BIK
(TepMHHBI, CHMBOJIMYECKHE OOO3HAYEHUS), ONpEACATh 3HAUCHHE
(GYHKIMU [0 3HAYEHMIO apTyMEHTa, OINpeNessiTh CBOWCTBA (DYHKIMU

1o e€ rpaduky

4.2

CtpouTts rpaduky 3MeMeHTapHBIX QYHKIIMNA BHIA:
y=k/x

, Y =X3, Y = X3, Yy = [X|, onuchIBaTh CBOWCTBA YHMCIOBOM (PYHKIMU IO €&
rpaduxy

9 KITIACC

Kon
NPoOBEPAEMOro

IIpoBepsiemble peIMeTHbIE Pe3yJIbTATHI 0CBOCHHUS] OCHOBHOM
o0pa3oBaTe/ibHOH MPOrpaMMbl OCHOBHOI'O 00111er0 00pa30BaHUA




pe3yJbTaTa

1

Yycaa ¥ BEIYUCIEHUS

1.1

CpaBHI/IBaTB U ynopAaoduBaTb pPAIMOHAJIBHBIC W HPPAalHOHAJIBHBIC

qucia

1.2

BrInonHITE apI/I(l)MeTI/I‘-IeCKI/Ie HeﬁCTBHH C palOHAJIbHBIMH YHUCJIaMU,
coucTad YCTHBIC U NMHUCBMCHHBIC HpI/IéMBI, BBIINIOJIHATH BBIYMCIICHHA C

HppanuoHaJbHbBIMH YHUCJIaMU

1.3

Haxonuth 3HaueHHs] CTENEHEN C LENBbIMH IOKA3aTeIsIMU U KOPHEM,

BBIYHCJIATH 3HAYCHHA YU CIO0BBIX BBIpa)I(eHI/Iﬁ

14

OKpyrasTh A€UCTBUTENbHBIE YHICIIA, BBIIOIHATH PUKUAKY pe3yibTara

BBIYMCIICHUM, OLIEHKY YUCIIOBBIX BBIPAKEHUN

YPaBHeHI/IH 1 HECPABCHCTBA

2.1

Pemate  nuHeliHble M KBaJApaTHbIE YPaBHEHUs, YpaBHEHUS,

CBOJIAILIMECS K HUM, POCTEHIINE APpOOHO-pallIOHATIbHbIE YPABHEHUS

2.2

Pemats cucteMsl ABYX JIMHEMHBIX YPaBHEHUN C IBYMs IIEPEMEHHBIMU
U CUCTEMBI JBYX YPaBHEHUM, B KOTOPBIX OJTHO YPABHEHUE HE SBIACTCA

JIMHEHHBIM

2.3

Pemate TekcToBble 3amauM anreOpanvdecKuM CIIOCOOOM C MOMOIIBIO
COCTaBIICHUS] ypaBHEHUS WJIM CHUCTEMBI JBYX YpaBHEHUH C JBYyMS

NEPEMECHHBIMU

2.4

[IpoBomuTe mpoCTEHIIME WCCIEAOBAHMS YPAaBHEHHMM M CHCTEM
ypaBHEHHH, B TOM 4YHCJIE€ C MPUMEHEHHEM TIpadUUecKux
NpeJICTaBICHUN (HapUMep, YCTaHABJINBATh, UMEET JIM YPaBHEHHUE WU

CHCTEMa ypaBHCHUI PELICHUS, €CIIH UMEET, TO CKOJIBKO)

2.5

Pemate  nuUHEHBIE  HEpPAaBEHCTBA, KBaJpaTHbIE  HEPABEHCTBA,
M300pakaTh pelieHrne HEPaBEHCTB HA YMCIOBOM MPSIMOM, 3aITUCHIBATH

PEIICHUE C ITOMOIIBIO CUMBOJIOB

2.6

Pemiath cuCTEMBbl JMHEWHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB,
BKITIOYAIOIIE KBaJpaTHOE HEPABEHCTBO, W300paXkaTh peEIICHHUE
CUCTCMbI HCPABCHCTB Ha qUCII0BOH HpSIMOﬁ, 3allMChIBATh PCHICHUC C

IIOMOIIBKO CHUMBOJIOB

2.7

Hcrnonb30BaTh HEpaBEeHCTBA MPH PELICHUH PA3IMYHBIX 3a7a4




OyHKIMU

3.1

PacmosHaBath  (YHKIMH  M3YYEHHBIX  BHAOB.  [loKa3bIBaTh
CXEMAaTHYECKU PACIIOJIOKCHUE HA KOOPMHATHOM IIOCKOCTH TpaduKoB
byukiwmii Buaa: y=kx, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBuCHUMOCTH OT

3Ha4YeHUH K03 ((DHUIIMEHTOB, ONTUCHIBATH CBOMCTBA (DYHKITHI

3.2

[Toka3piBaTh CcXEMATHUECKH pPACIOJOKEHHE Ha  KOOPAUHATHOM
IocKocTH TrpadukoB GyHKIUE Buga Y = VX, Y = [X| U omuChIBaTh

CBOMCTBa (DYHKITHIA

3.3

Crpouth W u300pa)xaTh CXeMAaTUYECKH TpaduKH KBaJAPATUIHBIX
(GyHKIMH, ONMUCHIBATH CBOMCTBA KBAJIPAaTUUHBIX (YHKIUA MO MX

rpadukam

3.4

Pacno3naBate KBaapaTHuHyl0 QYHKIUIO 1O (Gopmyse, TPUBOIUTH
NpUMEpbl KBaJPAaTHUHBIX (YHKUMH W3 pealbHOM JKU3HH, (PU3MKH,

reoOMEeTPUHN

ApudmeTrnueckas 1 reoMeTprUuecKas porpeccun

4.1

Pacno3naBath apupMETHUECKYIO U T€OMETPHUYECKYIO POTPECCUU MIPH

Pa3HbIX crocobdax 3aJaHuA

4.2

BbINONHATE BBIYMCIEHUS C HCHOJb30BaHHWEM (OpMyJ N-ro 4ieHa
apu(MeTHIeCKOl U TeoMeTpUUYeCcKOl MpOorpeccuii, CyMMbl MEPBHIX N

YJICHOB

4.3

I/I306pa)KaTb YICHBI MMOCJICA0OBATCIbHOCTH TOYKAaMHM Ha KOOpZ[HHaTHOﬁ

IIJIOCKOCTH

4.4

Pemats 3aJa4u, CBA3aHHBIC C YHCJIOBBIMHU ITIOCICOOBATCIIbHOCTAMHU, B
TOM 4YHCJIC 3aJadyu U3 peaﬂbHOﬁ KHU3HU (C HUCIIOJIB30BaHNEM

KaJBKYJIATOPA, HUPPOBBIX TEXHOJIOTHH)




INPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

7 KJIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUA
1 Hucna v BEIYUCIICHUS
Jpobu OOBIKHOBEHHBIE W JECATHUYHBIE, NMEPEXO0]l OT OJHON (OpPMBI 3amucu
1.1 npobert k apyrou. [loHATHe panMOHATBLHOTO YHCIA, 3alKCh, CpPaBHEHHE,
YOOPSOYNUBAHUE PALIMOHATBHBIX YHCET
1o Apudmerndeckue IHCTBHS C pallMOHAIBHBIMU yKciaaMu. Pemenue 3amau u3
' peasbHOM MPAKTUKH Ha YaCTH, Ha APOOH
13 CreneHb C HaTypajJbHBIM IIOKa3aTelieM: OIpejaeseHre, NpeoOpa3oBaHue
' BBIPA)KEHUI Ha OCHOBE ONpPEIeNICHHs, 3aITUCh OOJIbIINX YHCET
L4 [IpoueHTsl, 3aMuch MPOLIEHTOB B BUAE APOOM M JpoOM B BHJE HPOILIEHTOB.
' Tpu ocHOBHBIE 3314 Ha MPOLIEHTHI, PEIICHUE 3a]a4 U3 pealbHON MPaKTUKH
L5 [Ipumenenne TpHU3HAKOB JIEIMMOCTH, pa3jOXKEHHE Ha  MHOXHUTEIU
' HATYpaJIbHBIX YUCEI
16 PeanbHble  3aBuCcMMOCTHM, B TOM  4WCie TpsMas W oOpaTHas
' PONOPLUUOHATILHOCTH
2 AnreOpandyecKre BRIPAKSHUS
91 [IepemeHHBIE, YUCIOBOE 3HAYEHHUE BBIPAKEHUS C IEPEMEHHOU. JlomycTrmble
' 3HAYEHUS IEPEMEHHBIX
25 [IpencraBnenue 3aBUCHUMOCTH MEXAy BeIMUYMHAMU B BUOE (OPMYIIBL.
' Boruncnenus no gpopmynam
23 [IpeoOpazoBanne  OyKBEHHBIX  BBIPQKEHHUH,  TOXIECTBEHHO  paBHbBIC
' BBIPKEHUS
2.4 CBoiicTBa cTeNeHN C HaTypaibHBIM MOKa3aTelleM
95 OpnHounensl 1 MHorowieHsl. CreneHb MHorowieHa. CioXeHue, BbIYMTaHUE,
' YMHOKE€HUE MHOTOYJIEHOB
26 @opMyIIbl COKPAILIEHHOTO YMHOXKEHUS: KBaApaT CYMMbI U KBaJpaT Pa3HOCTH.
' ®opmya pa3HOCTH KBaApaToB. PaznoskeHue MHOTOUJICHOB HA MHOXKHUTEIN
3 YpaBHEeHUA




YpaBHeHHE, KOpEHb ypaBHEHHWs, MpaBWJIa MPEoOpa3oOBaHUs ypaBHCHHS,

3 PaBHOCHIIBHOCTb YPABHEHUN
3. JluneliHoe ypaBHEHHE C OJHOM IEPEMEHHOW, YHUCJIO KOPHEW JIMHEWHOIO
' YpaBHEHUS, PEIICHUE JIMHEHHBIX YPaBHEHUI
33 CocraBieHue ypaBHEHHUH 10 YCJIOBMIO 33/a4yu. PerieHne TeKCTOBBIX 3ajau ¢
' MOMOILBI YPABHEHUI
3.4 JIuHeltHOE ypaBHEHHUE C JIByMsl IEPEMEHHBIMU U €ro rpaduk
Cucrema AByX JMHEHHBIX YpaBHEHHUH C JByMs IepeMeHHbIMU. Perienue
3.5 CHCTEM ypaBHEHHMH CIOCOOOM MOJCTaHOBKU. [IprMepsl pereHns: TeKCTOBBIX
3a/1a4 C IIOMOILBIO CUCTEM YPaBHEHUIN
4 Koopnunats! u rpaduku. OyHKImu
4.1 KoopaunaTa ToukM Ha npsmoit
42 YucnoBble NpOMEKYTKH. PaccTosiHMe Mexay AByMsI TOUKaMU KOOPJAUHATHOM
' IPSMOU
43 [IpsimoyronbHast cucrema koopaunat, ocu Ox u Oy. AGcmmcca U opauHara
' TOYKH Ha KOOPJMHATHON IMIIOCKOCTH
v [Ipumepsl rpadukoB, 3agaHHBIX (GopMynamu. UTeHHEe TpaUKOB peaabHBIX
' 3aBHCHMOCTEHN
4.5 [onsitue pynkuuu. I'paduk ¢pynkuuu. CBoiicTBa QyHKIHIA
4.6 Jluneiinast pynkuus, e€ rpaduk. ['paduk pyskmmm y = [X|
A7 I'padmueckoe pemieHue JTUHEHHBIX YpaBHEHHMH M CHCTEM JIMHEHHBIX
. ypaBHEHUN
8 KITIACC
Kon ITpoBepsieMblii 3JIEMEHT COIEPKAHUSA
1 Uucna u BEIUKCICHUS
11 KBagpaTtHblii kopeHb u3 uucna. [loHstTne 00 uppanuoOHAILHOM YHCIIE.
' JlecaTnynble MPUOIKEHNS HPPALTHOHAIBHBIX YUCEIT
CpoiicTBa apuMeTHYEeCKHX KBAJPATHBIX KOpHEH M WX NpPUMEHEHHE K
1.2 npeoOpa30BaHUIO YUCIIOBBIX BBIPAKEHUN U BBIYMCICHUSAM. JleCTBUTENbHbIC
quciaa
1.3 Crenens ¢ 1eNbIM MOKa3aTesieM U €€ cBoricTBa. CTaHAapTHAsK 3aMKCh YUCIIa




Anrebpanyeckue BhIpaKCHHS

2.1 KBanpatHelii TpEXUiIeH, pa3iokKeHne KBaJpaTHOrO TPEXWIEHA HA MHOXKHUTEIN
2.2 Anrebpandeckas 1poOb. OCHOBHOE CBOMCTBO anreOpandecKoit 1poou
2.3 CrnoxeHue, BEIUMTAHUE, YMHOXKECHHE, JISTICHUE aIreOpanvecKux apooeii
2.4 PanmonanbHble BbIpakeHUs M UX NpeoOpa3oBaHue
3 YpaBHEHUS 1 HEPABEHCTBA
31 KBanpatHoe ypaBHeHue, (opMysna KOpHEH KBaJpaTHOIO YypaBHEHHUS.
' Teopema Buera
3.2 Pemienue ypaBHeHUM, CBOASIIIMXCS K JIMHEHHBIM U KBAJIPAaTHBIM
3.3 [Ipocreiimue 1poObHO-palMOHATIBLHBIC YPABHEHUS
I'padmueckas uHTEpHpeTaisi YpaBHEHUH ¢ ABYMS MEPEMEHHBIMU U CHCTEM
3.4 JIMHEHHBIX YPAaBHEHMU C IBYyMs IepeMeHHbIMU. [Ipumepsl pemieHus cucreM
HEJIMHENHBIX YPABHEHUH C JBYMS IIEPEMEHHBIMHU
3.5 Pemenne TekCcTOBBIX 3a/1au anreOpanvdeckuM Crocooom
3.6 UmncaoBble HEPABEHCTBA M UX CBOICTBA
3.7 HepaseHcTBO ¢ 01HOI IepeMEHHON
3.8 PaBHOCHIILHOCTH HEPABEHCTB
3.9 JIluneliHble HEPABEHCTBA C OJHOU NTEPEMEHHON
3.10 CucreMbl IMHENHBIX HEPABEHCTB C OJHON NIEPEMEHHON
4 DOyHKIIMA
i1 [Honstue ¢ynkuuu. OO6nacTe oONpeneNeHuss U MHOXECTBO 3HAYEHUI
' ¢yskuuu. CrocoOsl 3aganus QyHKIMNA
4.2 I'paduk dpysnkmu. Utenne cBOWCTB QyHKIMH 10 €€ rpaduKy
4.3 [Ipumeps! rpadmkoB QyHKIMIA, OTpa’KarOIUX peabHbIE MPOLIECCHI
W OyHKIIMK, ONHUCHIBAIOLIME TPSAMYI0 M OOpaTHYIO NPOMOPLUOHATbHBIC
. 3aBUCHUMOCTH, UX I'pauku
4.5 OyHkmn y =X? Y = x?
4.6 Oynkuuu y = [x, y = |x|
4.7 I'padmueckoe pemieHre ypaBHEHHA U CHCTEM YpaBHEHHHA

9 KJIACC




Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

1 Hucna v BBIYUCICHUS
11 PanmonanbHple yMclla, WppalMOHANIBHBIC 4YHCIIA, KOHEYHbIE W OECKOHEUHbIE
' JECATUIHBIC IPOOH
MHOXeCTBO JIeHICTBUTENBbHBIX YHCEN, I€HCTBUTENbHbIE YUCa KaK OECKOHEUHBIE
12 necaTuyHble ApoOu. B3auMHO 0THO3HAYHOE COOTBETCTBUE MEXKIY MHOXKECTBOM
' JCUCTBUTENILHBIX YHCENl U KOOPAUHATHON MpsiMoi. CpaBHEHUE IeHCTBUTEIbHBIX
qrcen
1.3 ApudmMeTndeckre IeHCTBUS C IEHCTBUTEILHBIMU YUCIAMH
W3mepenus, npubnmxeHusi, oueHku. Pazmepsl 00BEKTOB OKPYXKAIOIIET0 MHpa,
14 JUTUTENILHOCTh TIPOLIECCOB B OKpy»KatomeM Mupe. [IpubmmxéHHoe 3HaueHHe
' BEJIMYUHBI, TOYHOCTh MpuOmkeHus. Okpyrienue yucen. lIpukuaka u oneHka
pEe3yJIbTaTOB BBIYHUCIICHUI
2 YpaBHEHUs 1 HEPABEHCTBA
2.1 VYpaBHEHUsI C OJHON IEPEMEHHON
2.2 JIuneiiHoe ypaBHeHMe. PenieHne ypaBHEHNUH, CBOISAIIMXCS K JIMHEHHBIM
2.3 KBanpatHoe ypaBHeHHe. PerieHre ypaBHeHHH, CBOIAIINUXCS K KBapaTHBIM
24 bukBanpatHoe ypaBHeHue. IIpuMmepbl pelieHHS ypaBHEHHM TpeTbed U
' YETBEPTOU CTENEHEN PA3IOKEHUEM Ha MHOXKUTEIIN
2.5 Pentenue npoOGHO-paiMOHANIBHBIX YPaBHEHUI
2.6 CucreMbl ypaBHEHHM
2.7 VYpaBHeHHE ¢ ABYMS IEPEMEHHBIMH U €ro rpadux
2.8 Pewenne cucreM IByX JIMHEMHBIX YPAaBHEHUM C IBYMsI IEPEMEHHBIMHU
29 Pemenue cuctem 1ByX ypaBHEHMH, OJHO M3 KOTOPBIX JIMHEWHOE, a Ipyroe —
' BTOpPOW CTENEHU
2.10 I'padmueckas uHTEpHpETALINS CHCTEMBl YPAaBHEHHUH C IBYMS IT€PEMEHHBIMU
2.11 Pemienne TeKCTOBBIX 3a/1a4 aNreOpandeckum Crocooom
2.12 UYucnoBble HEpaBEHCTBA U X CBOMCTBA
2.13 Pemienne nuHelHBIX HEPABEHCTB € OJIHOM NIEPEMEHHOM
2.14 Penienue cuctemM TUHEHHBIX HEPABEHCTB C OJJHOM NMepeMeHHON
2.15 KBaznpaTHble HEpaBeHCTBa
216 I'padmueckass uHTEepHpeTanysi HEPaBEHCTB M CUCTEM HEPABEHCTB C JBYMs

NEPEMECHHBIMU




OyHKIMH

KBangpatnunass ¢ynkius, e€ rpaduk u cpoiicTBa. I[lapaGoma, KoopauHATHI

3 BEPIIMHBI MapadoIbl, 0Cb CHUMMETPHH MapadoIibl

3.2 I'paduxu ¢pyukumii y=KkX, y=kx+b u ux cBoiictsa

3.3 I'paduku pyukimit y=K/X, y = X’ 1 ux CBOWCTBA

3.4 I'paduku pyHKUIMH , ¥ UX CBOWCTBA
4 UucnoBsle MOCIIE0BATENLHOCTH

a1 Ornpenenenne U crnocoObl 3aIaHUsI YMCIOBBIX TOCJIEIOBATEILHOCTECH. 3a1aHue
' MOCJIeI0BATEIbHOCTH PEKYPPEHTHOM popMyIIoil u popmynoit N-ro uieHa

49 Apudmernueckas mnporpeccusi. Dopmynbl N-ro uwieHa apuUPpMETHIECKOU
' MIPOrpeccru, CyMMbI MEPBBIX N YICHOB

43 I'eomerpuueckas mnporpeccus. Dopmynbl N-r0  4YlieHAa T€OMETPUUYECKOM
' IIPOrpeCCUH, CYMMBI IIEPBBIX N YIECHOB

44 N300pakeHre dYieHOB apu(METHUYECKOH U TEeOMETPHYECKOW MpOrpeccHii
' TOYKaMH Ha KOOPJMHATHOM TJIOCKOCTU. JIMHEMHBIN U 3KCIOHEHIIUATbHBIA POCT

4.5 CI10XHBIC TIPOIIEHTHI




MPOBEPSIEMBIE HA OI'D ITIO MATEMATUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJIBHOMN
MMPOI'PAMMBI OCHOBHOI'O OBIIET'O OEPA3OBAHUSI

Kon
NPOBEPSIEMOT0
TpeOOBaHUS

IIpoBepsiemble TPeOOBAHHUS K MPEeAMETHBIM pe3yJibTaTaM
OCBOEHHUS OCHOBHOI1 00pa30BaTeJIbHOM MPOrPaMMbl OCHOBHOT0
o0urero oopazoBanus Ha ocHoBe ®PI'OC

YMeHue onepupoBaTh IOHSITUAMU: MHOMKECTBO, IIOJMHOKECTBO,
ornepanyy HaJd MHOXECTBAMH; YMEHHE OIEpPUpOBaTh MOHITHIMU:
rpad, CBS3HBIA Tpad, NepeBO, LUKJ, MPUMEHITh HX TPH PEIICHUH
3aJ]a4; YMEHHUE UCII0JIb30BaTh Ipad)uyecKoe MpeICTaBIeHe MHOKECTB
JUISL ONTMCAHMSI peajbHBIX MPOLECCOB U SIBJICHU, MPU PELICHUH 3a/1a4

U3 IpYruX y4yeOHBIX NPEIMETOB

YMeHHUE OnepupoBaTh MOHATUAMU: ONPEACIICHHE, aKCUOMA, TEOpeMa,
JI0OKa3aTeJIbCTBO; YMEHHME paCllO3HAaBAThb HCTUHHBIE M JIOXKHBIC
BBICKA3bIBaHUsA, INPUBOJUTH IPUMEPHl U KOHTPIPUMEPHI, CTPOUTH

BBICKA3bIBaAHWA W OTPHUIAHWA BBICKa3bIBaHUH

YMeHue onepupoBaTh MOHATHSAMH: HATYPAIbHOE YHCJIO, MPOCTOE U
COCTaBHOE YHUCJO, JEIMMOCTh HATypaJbHBIX YHCEJ, MPU3HAKU
JEJIUMOCTH, IIeJI0€ YHUCIIO, MOJYJb 4Hclia, OOBIKHOBEHHas ApoOb U
JEeCSITUYHAsL JIpoOb, CTAaHAAPTHBIA BUJ YHCIA, PAIIMOHAILHOE YHCIIO,
UppAlMOHATIBHOE YHUCIO, apu(METHYECKUN KBaJpPaTHBIH KOPEHB;
YMEHHUE  BBINOJHATH JCUCTBUS C  4YHCIIaMM, CpPaBHUBaTh U
YHOPSI0YMBATh 4YKCIIA, MPEACTaBIsATh 4YUCIAa HA KOOPAMHATHOU
OpSIMOM, OKPYIJISATH YHWCIA, yMEHHE JAeNaTh NPUKUIKY M OILCHKY

pe3yJibTaTa BbIYHCICHHI

YMeHue onepupoBaTh MOHATUSIMU: CTENEHb C LIEJBIM IOKa3aTeleM,
apuMeTHUeCKHil KBaJIpaTHBIM KOpPEHb, MHOTOWIEH, airedpandyeckas
Ipo0b, TOXIECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHOW CTENeHU
Oonbllle €AUHUIIBI; YMEHHE BBIOJHATH pacuéTbl Mo (opmysam,
npeoOpa3oBaHusl LEJbIX, APOOHO-PAllMOHATBHBIX BBIPAKEHUN U
BBIPQKEHUI C KOPHAMH, Pa3oKeHHE MHOTOWJIEHa Ha MHOXKUTEIH, B
TOM YHCJIE€ C UCIOJb30BaHUEM (OPMYJT pPa3sHOCTH KBAApaToB H

KBaJpaTa CyMMBI U pa3HOCTH

YMenne ONeprupoOBaTh NOHATHAMU: YUCJIOBOC PABCHCTBO, YPABHCHUC C




OJHOM TIEPEMEHHOM, YHCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C
[IEPEMEHHOM; YMEHUE DPEIIaTh JIMHEWHbIC U KBaJpaTHbIC YpPaBHEHUS,
JPOOHO-PAIMOHANILHBIC YPABHEHHSI C OJHOW IEPEeMEHHOW, CHUCTEMBI
JIBYX JIMHEHHBIX YPAaBHEHUH, JIMHEWHBIC HEPABEHCTBA U MX CUCTEMBI,
KBaJpaTHble U JpPOOHO-pallMOHAJIIbHBIE HEPAaBEHCTBA C  OJHOMU
IIEPEMEHHOM, B TOM YHCJIE IPU PELICHNHN 3a]a4 U3 IPYTUX MPEIMETOB
U TIPaKTUYECKHX 3a7a4; YMEHHE MWCIIOJIb30BATh KOOPIAUHATHYIO
OpSAMYI0 U KOOPAMHATHYIO IUIOCKOCTb JUIsl M300pa)KEHUs pPeIeHH

YPaBHEHHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATHAMU: QYHKIUSA, TpaPUK QYyHKIUH, HYIH
GyHKIHH, MPOMEXYTKH 3HAKOIMOCTOSHCTBA, MPOMEKYTKH
BO3pacTaHus, yObIBaHWS, HAWOOJbIEC W HAMMCHbBIICE 3HAYCHHS
byHKINH; yYMEHHUE OIIEpUPOBATH MOHSATHSIMH: npsMast
HPONOPIIMOHATIBHOCTh, JTUHEHHAs (YHKIHS, KBaJpaTu4Has (QyHKIIHS,
oOpaTHasi TPONMOPLMOHAIBHOCTh, Mapaboja, rumnepoosna; yMmeHue
CTpoUTh Tpaduku HYHKIIMI, UCTIONB30BaTh TPpa(UKHU IS OTIPEICTICHHS
CBOWCTB IMPOIECCOB U 3aBUCUMOCTEH, JUIS pEIIeHUs 3a7a4d U3 JAPyTruxX
y4eOHBIX TIPEIMETOB M peaJbHOW JKM3HH; YMEHHE BBIPAXKATh

dbopMyiaMu 3aBUCUMOCTH MEX/y BETMYMHAMU

YMeHnune OIIEpUpPOBaThH MOHSTHSIMU: II0CJIEZI0BATEIBHOCTD,
apupMeTHueckass W TEOMETpHuYecKass  NpPOrpecCcUuH;  yMEHHe
UCTIOJIB30BaTh CBOWCTBA MOCJIENOBATEINBHOCTEH, (DOPMYIIBI CyMMBI H
o0IIero 4jieHa MpH peleHuH 3a/Jady, B TOM YHUCIE 3a/4a4 M3 JAPYTHX

y4eOHBIX IPEIMETOB U PEAILHOM JKU3HU

YMeHue pemiath 3a/la4dl pa3HbIX THUIIOB (B TOM YHUCIJIE HA IMPOLICHTHI,
IO WM 4YacTH, [BIDKEHHE, paboTy, IIEHy TOBapOB M CTOUMOCTh
MOKYTIOK U YCIYT, HAJIOTH, 33Ja4i U3 00JIaCTH YIIPABJICHUS JTUUYHBIMHU U
ceMelHbIMH  (pMHAHCAMU); YMEHHE  COCTaBJIATh  BBIPAKCHUS,
ypaBHEHHUsI, HEpPAaBEHCTBA M CUCTEMbl IO YCJIOBHUIO 3aj/layw,
UCCJIEIOBAaTh MOJYYEHHOE PELICHHE M OLEHMBATh MPaBA0NOI00HOCTD

MOJIYYCHHBIX PE3YJILTATOB

YMeHue onepupoBaTh NOHATUSAMM: (QUrypa, TOUKA, OTPE30K, MpsiMas,
Jyd, JIOMaHasi, yroJjl, MHOrOyroJbHUK, TPEyrojlbHHUK, paBHOOEIPEHHBIH
U PABHOCTOPOHHHM TPEYTOJbHUKH, MPSAMOYTOJbHBIH TpPEYrojJbHHUK,

MCAHaHa, 6I/ICC€KTpI/IC3 H BbBICOTA TPCYIr'OJIbHUKA, quBIpéXYFOHBHI/IK,




napajjienorpaMM, poM0, TPAMOYTOJNBHUK, KBajpaT, Tpamelus;
OKPYKHOCTb, KpYT, KacaTellbHasi; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMU
durypamu; yMeHue pelaTh 3aJadyd, B TOM 4YMCJIE U3 TOBCEIHEBHOM
KU3HU, HA HAXOXKICHHE I'€OMETPUYECKUX BEIMYMH C NPUMEHEHUEM

M3YYEHHBIX CBOUCTB (UTYp U (HaKTOB

10

YMeHHe omnepupoBaTh MNOHSATHSAMM: PaBEHCTBO (UIYp, PABEHCTBO
TPEYTOJIbHUKOB; TMapajuleIbHOCTh U TMEPHEHIUKYISIPHOCTh MPSAMBIX,
yrojl MEXIy TNpSMbIMH, NEPHEHIUKYJSAP, HAKIOHHAs, MPOCKIHS,
nojo6ue Guryp, noJoOHbIE TPEYTrOJIbHUKHA, CAMMETPHS OTHOCUTEIILHO
TOYKM M TPSAMOH; yMEHHE paclo3HaBaTh PABEHCTBO, CUMMETPUIO H
nojobue Guryp, mapaysieNbHOCTh M MEPICHINKYISIPHOCTh NMPSIMBIX B

OKpY’KaroIleM MUpe

11

YMeHue onepupoBartb IMOHATUSAMM: JJIMHA, PAacCTOSHUE, YIOJl
(BemuunHa yria, CUHYC M KOCHHYC YIJIa TPEYrojbHHKaA), IJIOLIA/lb;
YMEHHE OLIEHUBATh pa3Mepbl MPEJAMETOB U 00OBEKTOB B OKPY KAIOLIEM
MHUpPE; YMEHHE MpPUMEHATh (QOPMYJbl MEepUMEeTpa M  IUIOIIAIU
MHOTOYTOJIbHUKOB, JJUHBI OKPYXXHOCTH M IUIOIIAAH Kpyra, oObema
IPSIMOYTOJIbHOIO TAapaJlIeJICNIUIEa; YMEHUE NPUMEHATh IPU3HAKU
PaBEHCTBA TPEYTOJbHUKOB, TEOPEMY O CyMME YIJIOB TPEyTOJIbHHKA,
teopemy Iludaropa, TpPUrOHOMETpUUECKHE COOTHOIICHUS LIS

BBIYMCJICHUA JJIMH, paCCTOHHHﬁ, 18 (11D ()7

12

YMmenue un3zo0paxkaTb IUIOCKME (uUrypsl M HMX KOMOMHAIMH,
MIPOCTPAHCTBEHHbIE (UIYpBl OT PYyKH, C TIOMOLIBI UYEPTEKHBIX
MHCTPYMEHTOB M JJIEKTPOHHBIX CpPEACTB IO TEKCTOBOMY WU

CHUMBOJIbHOMY OINHMCAHUIO

13

YMeHHe  onepupoBaTh  IMOHATUSMHU:  TNPSMOYroJibHAs  CHUCTEMaA
KOOpAMHAT, KOOPAMHATHl TOYKH, BEKTOp, CyMMa BEKTOPOB,
MPOU3BEICHUE BEKTOPA HA YHCIIO0, CKAJISIPHOE MMPOU3BEICHNE BEKTOPOB;
YMEHHE HCIIOB30BaTh BEKTOPHI M KOOPAWHATHI JJISI TPEICTABICHUS
JMAHHBIX W PpEUICHUs 3aJa4, B TOM UYHUCIIE W3 JPYruX Y4eOHBIX

MPEIMETOB U peaIbHOM KU3HU

14

YMeHue OomepupoBaTh TOHSATUSMHU: CTOJIOMKOBBIE U  KPYTOBBIC
auarpamMMmbl,  TaONMUIBl, cpenHee apudmMeThyeckoe, MeAHaHa,
HanOoJbIIee M HauMEHbIee 3HAYCHHUS, pa3Max YHCIOBOTO Habopa;

YMEHHE  W3BJEKaTh, HMHTEPIPETHPOBATH W  NpeoOpa3oBHIBATH




UHpOpMAIMIO, TPEACTABICHHYI0 B TaOJMMIIaXx W Ha JAMarpammax,
OTPAKAIOILIYI0 CBOMCTBA M XAPAKTEPUCTUKH PEAIBHBIX IPOLIECCOB U
ABJICHUH; yMEHHE pacro3HaBaTh HW3MEHYUBBIE BEJIMYMHBI B

OKpY’KaroIleM MUpe

15

YMeHne omnepupoBaTh MOHATHAMM: CIyYalHBIA OMNBIT (CIy4aiHbIi
9KCIIEPUMEHT), JJIEMEHTApHOE COObITHE (PJIEMEHTApHBIA HCXON)
CIIy4aifHOTO OIbITa, CIy4yailHOe COObITHE, BEPOSTHOCTb COOBITHS;
YMEHHE HAXOIUTh BEPOSATHOCTU CIYYalHBIX COOBITHH B OIBITAX C
PaBHOBO3MOKHBIMU 3JIEMEHTapPHBIMU COOBITHAMHU; YMEHHE peIlaTh
3a7a4d METOJOM OPraHM30BaHHOIO Iepedopa M € HCHOJIb30BaHUEM
NpaBWJa YMHOMKEHUS; YMEHHUE OLICHHBATh BEPOSTHOCTH peabHBIX
COOBITHI ¥ SIBJICHWH, TIOHUMATh POJb MPAKTHYECKU JOCTOBEPHBIX U
MaJIOBEPOSTHBIX COOBITMH B OKPYXAlOLEM MHPE U B KHU3HU;
3HAKOMCTBO C TIOHSITHUEM HE3aBUCHMBIX COOBITHUH; 3HAKOMCTBO C

3aKOHOM OOJIBIIINX YUCEI U €ro POJIBIO B MACCOBBIX SABJICHUAX

16

YMeHue BbIOMpaTh MOIXOASIIMI H3YyYEHHBI METOJ Ul pELICHUs
3aJauu, MPUBOAUTH MPUMEPbl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH B
IPUPOJIE U KU3HH, PACIIO3HABATH IIPOSBIICHUE 3aKOHOB MATEMAaTUKU B
UCKYCCTBE, OIIMCBHIBaTb OTACIBHBIE BBINAIOIIMECS  PE3YJIbTaTHl,
IIOJlyYE€HHBIE B XOJE Pa3BUTUS MATEMaTHUKU KaK HAyKH, MPUBOJIUTH
MIPUMEPHI MAaTEMATUUYECKUX OTKPBITUHA U UX aBTOPOB B OTEUECTBEHHOU

Y BCEMUPHOW UCTOPHUH




HEPEYEHDB 2JIEMEHTOB COAEPKAHUSA, IPOBEPSAEMBIX HA OI'D

11O MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

1 Yucna v BRIYUCICHUS

1.1 Harypanbhbie u nienbie uyncna. [Ipu3Haku AeTUMOCTH HENbIX YUCel

1o OObIKHOBEHHbIE W JIECATUYHBIE  ApOOM,  MPOLEHTH,  OECKOHEUHbIE
' MEePUOUYECKHUE APOOU

13 Pammonanbabie  uyucna. ApudMeTHUYECKHE ONepald C  PaldOHAIbHBIMHU
' YHCIaMH

14 JelictButenbHple 4Hciia. ApuUPMETHYECKHE OIepalud C JIEHCTBUTEIbHBIMU
' YyHClIaMU

L5 [IpubnuxE€HHbIE BBIUKCICHMS, NpaBUJa OKPYIJICHUS, TNPUKUIKA U OIEHKa
' pe3yNbTaTa BEIUKCICHUIA
2 AnreGpanyeckue BbIPaKEHUs

2.1 BykBeHHbIE BbIpaykeHUs! (BBIPAXKEHUS C TIEPEMEHHBIMH)

’5 Crenenp ¢ nenbiM mnokaszareieM. CTeneHb € palMOHAIBHBIM MOKa3aTeleM.
' CgoiicTBa cTENEeHU

2.3 MHorouneHsl

2.4 Anrebpandeckas qpoob

”5 ApudmMeTnaeckuit KOpPEHb HaTypajibHOU CTETICHHU. JeiicTBus c
' apru(MeTHIECKUMHU KOPHSIMH HATYpaJbHOH CTENICHN
3 YpaBHEHUS ¥ HEPABEHCTBA

31 Lenble u apoOHO-panuoHanbHble ypaBHeHHsA. CHCTEMBI U COBOKYIHOCTH
' ypaBHEHUH

39 Lenpie m apoOHO-panMoHaNbHBIE HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH
' HEPaBEHCTB

3.3 Pemienne TeKCTOBBIX 3a/1a4

4 YucioBele ocne10BaTeIbHOCTH

4.1 [TocnenoBaTenbHOCTH, CIOCOOBI 3aJaHU MTOCIIEA0BATENIbHOCTEH

4.2 Apudmernueckass U TeomeTpuueckas nporpeccur. Dopmysia  CIOXKHBIX




IIPOLCHTOB

5 OyHKIUN
OyHKIMA, CcnocoObl 3ajanus  QyHKWU. ['padpuk  dysknun.  OOmacTh
ompezesieHUs] ¥ MHOXKeCTBO 3HaueHui Gpynkuuu. Hymu ynkmuu. [TpomexyTku
5.1. 3HAKONOCTOAHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (YHKIMH. MaKCUMyMbl U
MUHUMYMBI GyHKIMH. HaumOonbliee ¥ HauMeHbllee 3HaYCHHE (PYHKLIMH Ha
MIPOMEXYTKE
6 KoopauHatsl Ha NpsIMOH 1 TIIIOCKOCTH
6.1 KoopaunaTHas npsmast
6.2 JlexapTOBBI KOOPAMHATHI HA MIIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue purypsl 1 uX cBONCTBa
7.2 TpeyroapHuk
7.3 MHOroyrojisHUKH
7.4 OKpy>XHOCTb U KpyT'
7.5 N3mepenne reoMeTpuIecKux BeTUINH
7.6 BexkTops! Ha 10CcKOCTH
8 BeposiITHOCTB W cTaTHCTHKA
8.1 OmnwucarenbHas CTATUCTHKA
8.2 BeposiTHOCTB
8.3 Komb6unaTtopuka
8.4 MHoxecTBa
8.5 I'pader




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOTI'O IPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

* Maremaruka. Anre6pa: 7-i kiacc: 60a30BbIil ypOBEHb: yUeOHHK; 15-€
u3nanue, nepepadorannoe Maxkaperues 0. H., Munatok H.I'., Hemkos K.W. u
np.; oA pexaknueit TemskoBckoro C.A. AKIIMOHEpHOE 00IIECTBO
«M3parensctBO «IIpocBemienue»

» MaremaTtuka. Anre6pa: 8-if kiacc: 60a30BbIi ypOBEHb: yUeOHHK; 16-¢
u3nanue, nepepadborannoe Maxkaperues FO.H., Munmatok H.I'., Hemkos K.U. u
np.; moxa pexakmueit TemskoBckoro C.A. AKIIMOHEpHOE O0IIECTBO
«M3patensctBO «IIpocBemenue

* MaremaTtuka. Anre6pa: 9-it kitacc: 6a30BbIi ypOBEHb: yUeOHHK; 15-€
uznanue, nepepadorannoe Makapsrues 0. H., Munntok H.I'., Hemkos K. 1. u
np.; noxa penakmueit TemskoBckoro C.A. AKIIMOHEpHOE 00I1IECTBO
«M3narensctBO «IIpocBemienue»

* MaremaTtuka. BeposTHOCTb U cTaTucTHKA: 7 - 9-€ KJlacChl: 0a30BBIN
YpOBEHb: YUeOHUK: B 2 yacTax; 1-oe uznanue Bricomkuit U.P., Smenko N.B.;
non penakuued Amenko U.B. AkunonepHoe o6mectBo «31aTenbcTBO
«IIpocsemienue»

METOANYECKHWE MATEPHUAJIBI JIS YYUTEJA

o HudbopMalimoHHO-METOANYECKOE MUCHhMO 00 OCOOCHHOCTAX
npenojiaBanusi yueoHoro npeamera «Marematuka» B 2026/2027
yaeOHOM roxay https://edsoo.ru/wp-
content/uploads/2025/08/matematika_.pdf

L] MeTOI[I/I‘-IeCKI/Ie PEKOMCHOAHNU 110 CO3JaHNIO KJIaCCOB
TCXHOJJIOTMYCCKOIo 1 €CCTCCTBCHHO-HAY4YHOI'O HpO(bI/IJ'ICI\/'I 1 KJIaCCOB C
YFJIY6JIGHHBIM N3YUYCHUCM MATCMATHUKH, (I)I/I3I/II<I/I, XUMHU, 6I/IOJIOFI/II/I B
00111e00pa30BaTEILHBIX OPraHU3AIUAX C UCIIOIh30BaHUEM
UH(DPaCTPYKTYpHhI, CO3JAHHON B paMKaxX HAIIMOHAJIBHOTO TPOEKTA
«O6pazosanuey» (KBantopuymsr, IT-kyos1, Touku pocra u ap.) (2026 r.)
https://edsoo.ru/wp-
content/uploads/2026/09/mr_sozd klassov tehnol i en profilej 2025.p
df

e COOpHUK TUMNOBBIX 3aJaHUM AJIsI TEKYLIEr0 OLEHUBAHUS 11O y4E€OHBIM
npeameram «Marematukay u «Madopmarukar. (2026 r.)
https://edsoo.ru/wp-
content/uploads/2025/01/bank_zadanij matematika informatika 2026.p
df



https://edsoo.ru/wp-content/uploads/2025/08/matematika_.pdf
https://edsoo.ru/wp-content/uploads/2025/08/matematika_.pdf
https://edsoo.ru/wp-content/uploads/2026/09/mr_sozd_klassov_tehnol_i_en_profilej_2025.pdf
https://edsoo.ru/wp-content/uploads/2026/09/mr_sozd_klassov_tehnol_i_en_profilej_2025.pdf
https://edsoo.ru/wp-content/uploads/2026/09/mr_sozd_klassov_tehnol_i_en_profilej_2025.pdf
https://edsoo.ru/wp-content/uploads/2025/01/bank_zadanij_matematika_informatika_2026.pdf
https://edsoo.ru/wp-content/uploads/2025/01/bank_zadanij_matematika_informatika_2026.pdf
https://edsoo.ru/wp-content/uploads/2025/01/bank_zadanij_matematika_informatika_2026.pdf

e Meroauueckue pekomeHaanuu. CiieHapuyu KOMIUIEKTOB Y4€OHBIX
3aJJaHU-KOHTEKCTHBIX 3a7a4 K yueOHOMY Kypcy «BeposiTHOCTh 1
craTtucTuka». 7 xiaacc (2026 r.) https://edsoo.ru/wp-
content/uploads/2026/12/mr_veroyatnost i statistika _komplekty ucheb
nyh zadanij 2026pdf

NMU®POBBIE OBPA3OBATEJIBHBIE PECYPCHbI
Maremaruka. Anreopa 7-9 kiacc denepaibHOe rOCYIapCTBEHHOE aBTOHOMHOE

o0OpasoBaTebHOE yupexaeHue Boiciiero oopasoBanus «l'ocynapcTBeHHBIM
YHUBEPCUTET IPOCBELLICHUS
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