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IMNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIsS€TCA OJHUM U3 OINOPHBIX KYpPCOB OCHOBHOTO OOIIETO
o0Opa3oBaHMsI: OHa 00ECTIeUnBaCT N3YUCHHUE IPYTUX JUCIUIUINH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMaHUTApHOTO IIMKIOB, €€ OCBOCHHE HEOOXOAMMO sl
NPOAOJKEHUsI 00pa30BaHus U B TTOBCEIHEBHON KU3HU. Pa3BuTre y oO0ydarommxcs
HAYYHBIX TPEJCTABICHUH O TMPOUCXOXKACHUA W CYHNIHOCTH alredpanvecKux
abcTpakiuii, cnoco0e OTpaKeHHs] MaTEMaTUYECKOM HAYKOW SIBJICHUH U MPOLECCOB
B MpUPOJE W OOIIECTBE, POJIM MaTEeMaTHYECKOTO MOJCIUPOBAHMS B HAYYHOM
MO3HAHHUH U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
¥ Ka4eCTB MBIIIJICHHUS, HEOOXOIMMBIX JJIsl aJaNTallid B COBPEMEHHOM ITU(POBOM
oOmectBe. M3yueHue anreOpbl oOecreynmBaeT pa3BUTHE YMEHHs HAOII0JaTh,
CpaBHMBaTh, HAaXOAWThb 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIICHUS,
CIIOCOOHOCTH apTyMEHTHPOBAHHO OOOCHOBBIBATH CBOU JIEUCTBHUSI M BBIBOJII,
dbopmynupoBath yrBepxkacHH. OCBOCHUE Kypca areOpbl 00ecreuynBaeT pa3BUTHE
JOTHYECKOTO MBIIUICHUS OOYyYarolIMXCsi: OHMU HCHOJB3YIOT JACIyKTUBHBIE U
UHAYKTUBHBIE pacCyXJeHus, 00001IeHNe 1 KOHKPETHU3alHio, abcTparupoBaHue u
ananoruto. OOyueHume  anrebpe  mpennosaraeT  3HAYUTENBHBIA  OOBEM
CaMOCTOSITENIbHOM ~ JIeATENHbHOCTH OOYyYaIolUXCs, IO03TOMY CaMOCTOSITEIbHOE
pelleHne 3aa4 SBJSETCS peann3alueil 1esTeIbHOCTHOrO MPUHIIUIA 00yUYEHHUS.

B crpykrype mporpammbl ydueOHOro kypca «Anaredpa» sl OCHOBHOIO
o01iero o6pa3oBaHHus OCHOBHOE MECTO 3aHMMAIOT COJEpPKATEeIbHO-METOUYECKUE
auHuU: «Yucna v BeIUUCIEHUS», «ANTeOpandecKue BhIpAKEHUS, «YpaBHEHUS U
HepaBeHCTBa», «Dyukuumy. Kaxnas u3 3TUX colepKaTelbHO-METOIUYECKUX
JIMHUM pa3BUBAETCSl HA MPOTSKEHUU TPEX JIET U3YyUCHUS Kypca, B3aUMOJICHCTBYS C
IPYrUMU €ro JuHusSMUA. B Xxome wu3ydeHus y4yeOHOro Kypca oOydaromumcs
IPUXOAUTCS JOTHYECKU PACCYKJIaTh, UCIOIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
s3pIK. B CBSI3M ¢ 3TUM B TporpaMMmy ydeOHOTO Kypca «Amredpa» BKIIOUYEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, MPEJCTaBICHHBIE BO BCEX OCHOBHBIX pasjeiax
MaTeMaTH4eCKOro o0pa3oBaHuUsl U CIOCOOCTBYIOIIUE OBIAJECHUIO 00YyYarOIIMMUCS
OCHOB  YHUBEPCAJBHOTO MaTeMaTHdeckoro s3bika. CojepkaTenbHON U
CTPYKTYPHOM OCOOEHHOCTBIO ydyeOHOro Kypca «Anredpa» sBIsSETCS €ro
VHTETPUPOBAHHBINA XapaKTep.

Conepxxkanue mmHUM «Yucna ©W  BBIYUCICHUS» CIYKAT OCHOBOM JUIA
JabHEHIIIeT0 U3Y4YeHUs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYarOIIMXCS
JOTHYECKOT0 MBIIUICHUS, (OPMUPOBAHUIO YMEHUS MOIH30BATHCS aJrOPUTMaMU, a
TaKXe MPUOOPETEHUIO MPAKTUIECKUX HABBIKOB, HEOOXOAMMBIX JJISl IOBCEAHEBHON
KU3HU. Pa3BuTHE NMOHATHA O YMCIIE HAa yPOBHE OCHOBHOTO 00IIEro oopazoBaHus
CBS3aHO C PALMOHAIBHBIMH M HpPpaIlOHATBHBIMU YHCIaMHU, (OPMUPOBAHHUEM



MPEJCTaBICHUM O JIEUCTBUTEILHOM 4YHCJE. 3aBEpIICHHE OCBOCHHS YHCIOBOU
JMHUH OTHECEHO K CpeIHEMY 00I11ieMy 00pa30BaHUIO.

ConeprxaHue IBYX anreOpandecKux JIMHUN — « AreOpandecKke BhIPaKEHUS
U «YpaBHEHUS] U HEPABEHCTBAa» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYUAIOIIUXCS
MaTEMaTUYECKOTO armapara, HeoOXOJAMMOTro Ui pelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX TMPEIMETOB U MPaKTUKO-OPUEHTHPOBAHHBIX 3amady. Ha ypoBHe
OCHOBHOTr'0 001Iero o0pa3oBaHus y4eOHBIM MaTepuall TPYIIUPYETCS BOKPYT
palMOHAIBHBIX BBIpAXKEHUHN. AJreOpa JEMOHCTPUPYET 3HAUCHHE MAaTEMaTUKHU Kak
s3bIKa JJIA TOCTPOCHUSI MaTeMaTHYEeCKUX MOJIeJiel, ONMHMCAHMs TPOLECcCOB U
SBJICHUA peajpbHOTO Mupa. B 3agaunm oOydeHust anreOpe BXOIAT TaKKe
JanbHeilee pa3BUTHE AJNTOPUTMUYECKOTO MBIIUIEHUS, HEO0OXO0AUMOro, B
YacTHOCTH, MJII OCBOGHHMS Kypca HWH(DOpMATUKH, U OBJIaJICHUE HaBbIKAMHU
JNEAYKTUBHBIX paccyxaeHuid. [Ipeobpa3oBaHne CUMBOJIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXeHUs, CHOCOOHOCTE K MaTEMaTUYECKOMY TBOPYECTBY.

Conepxanue pyHKIMOHANBHO-TPaQUUECKON JIMHUK HALEIEHO Ha MOJIyYeHHE
oOy4JaronMMucs 3HaHUM 0 (PYHKIMSAX KaK Ba)KHEHIIEH MaTeMaTH4ecKol MOJenu
JUISl OLTUCAHUSI U UCCIEAOBaHUS pa3HOOOPa3HBIX MPOLECCOB U SIBJICHUN B MPUPOJIE
u obmectBe. M3yueHue martepuana CrOCOOCTBYET PA3BUTHUIO Yy OOYyYarOIIMUXCS
YMEHUS UCTIONb30BATh PA3JINYHbIE BbIPA3UTEIbHBIE CPEACTBA SA3bIKA MATEMATUKH —
CIIOBECHBIC, CHUMBOJIMYECKHE, TpaduvecKkhe, BHOCUT BKIaJ B (POPMUPOBAHHE
NpeACTaBICHUN O POJIM MATEMATUKH B PA3BUTUHU IUBUJIN3ALMHU U KYJIbTYPBHI.

CornacHo ydeOHOMY IulaHy B 7-9 Kiaccax wu3ydaercs YydeOHBIH Kypc
«Auredpa», KOTOpBI BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3/eiibl COJEPKAHMS:
«Hucna #  BBIYUCICHUS», «ANTreOpandyecKkue BBIPAKECHUSN», «YPABHEHUS U
HEpaBEeHCTBa», « DyHKIUNY.

[Ha u3ydenue yueOHOro Kypca «Anredpay» orBogautcs 306 yacoB: B 7 Kjacce —
102 gaca (3 yaca B Heneno), B 8 kiacce — 102 yaca (3 gaca B Heneno), B 9 kiacce
— 102 gaca (3 yaca B HezieIIO) |



COJEPKXAHUE OBYUYEHUA
7 KIIACC

Yucsa 1 BIYMCICHUSA

JlpoOu OOBIKHOBEHHBIC W JICCSITHYHBIE, TIEPEXOJ] OT OJHON (HOPMBI 3amuch
npobeit k apyroil. IloHATHe palMOHaIBbHOrO 4YHUCJIA, 3aluCh, CpPaBHEHHE,
yHOPSAIOYMBAHUE  pAlMOHANBHBIX YWCeNl. ApudmeTndeckue IEUCTBHS ¢
palMOHAJIBbHBIMU YHCIIaMU. PemeHnue 3a1ay U3 peaibHOM NPAaKTUKH HA 4acTH, Ha
TpoOH.

CremneHb C HaTypaJibHBIM TOKa3aTeJeM: OIlpejaesieHrne, Mpeodpa3oBaHue
BBIPKEHUI HAa OCHOBE ONpPENIETICHUs, 3aUCh O0bIuX uncen. [IpomeHTsl, 3anuch
IIPOLIEHTOB B BHUJIE JIpoOU M JpoOU B BHJIE MPOICHTOB. TpU OCHOBHBIC 3aJlayu Ha
IIPOLICHTHI, PELICHUE 3a7a4 U3 PEAIbHOM MTPAKTUKHU.

[IpumeHeHne TPU3HAKOB  JICIIMMOCTH, PAa3JI0KEHHUE Ha  MHOXUTEIHU
HaTypaJIbHBIX YUCET.

Peanbubie  3aBUCMMOCTH, B TOM  4YHCile T@psiMags W oOpaTHas
IPONOPLUHUOHAIBHOCTH.

AsireOpanvecKkue BbIPaKeHUA

[IepemeHHBIE, YNCTIOBOE 3HAYEHUE BBIPAKEHUS C IEPEMEHHOM. JlomycTrMBbIe
3HAYEHMS NepeMeHHbIX. [IpecTaBieHrne 3aBUCUMOCTH MEXY BEJIMYMHAMU B BUJIC
dbopmybl. Beruucnenus no ¢popmynam. [IpeodpazoBanue OyKBEHHbBIX BBIPAXKEHUH,
TOXKJIECTBEHHO paBHbIE BBIPAKEHMs, MpaBWIa MpPeoOpa3oBaHUs CyMM U
MPOU3BEICHUH, TPaBUJIa PACKPBITUS CKOOOK U MPUBEECHUS MOI0OHBIX CllaraeMbIX.

CBOICTBA CTENEHU C HATYPAIBHBIM MOKA3aTEIEM.

OnHowiensl 1 MHOTOWwIeHbl. Crenenp MHOrowieHa. CiioKeHue, BbIYUTAaHMUE,
YMHOXXEHHE MHOIOWICHOB. MOpMyJbl COKpPAIEHHOIO YMHOXEHHUs: KBaapar
CyMMBl M KBagpar pasHoctu. Popmysia pa3sHOCTH KBaAparoB. PazmoxeHune
MHOT'OYJIEHOB Ha MHOKHUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHHE, KOpEHb YypaBHEHHUs, INpaBuia NpeoOpa3oBaHUS YypaBHEHHUS,
PaBHOCUIIBHOCTh YPAaBHEHU.

JluHeiHOe ypaBHEHHE C OJHOM IMEPEMEHHOM, YUCIO KOPHEN JIMHEHMHOIO
yYpaBHEHHUSI, pEIICHHE JIMHEWHBIX ypaBHeHU. CoCTaBlI€HHWE YpPaBHEHHH MO
YCJIOBHIO 3a7jauu. Pelienrne TeKCTOBBIX 3a/1a4 € MOMOILBI0 YPaBHEHHM.

JIluneitHoe ypaBHEHUE C IBYMsI IEpEeMEHHBIMU U ero Tpaduk. Cuctema AByX
JMHEMHBIX YPAaBHEHUW C JBYMs I€peMEHHbIMU. PermieHune cucrem ypaBHEHUM
Croco0OM TOJACTaHOBKU. [IpuMepbl pelieHusi TEKCTOBBIX 3a/lad C IOMOIIBIO
CHCTEM yPaBHEHUU.

DOyHKUMHA



Koopannara Toukn Ha npsMoii. YucinoBbele npoMexyTKU. PaccTosHue mexay
JIBYMSI TOYKaMU KOOPJIMHATHOU MPSIMOM.

[IpssmoyronbHas cucremMa kKoopauHaT, ocu Ox u Oy. AOcuucca U opJuHaTa
TOYKH Ha KOOpJIMHATHOM 1iockocTu. [IpumMepsl rpadukoB, 3aaHHBIX (HOPMYIIaMU.
Urenne rpaduxoB peanbHbIXx 3aBucuMocTeil. [lonstue ¢ynkuun. [paduk
¢bynkuuu. CoiictBa hynkumii. JIunelinas gynkuus, e€ rpaduk. ['padux dyHkmm
y = [x|. 'paduueckoe perieHne TUHEHHBIX yPaBHEHMH M CHUCTEM JIMHEHHBIX
YPaBHECHUU.

8 KIIACC

Yucia v BBIYMCTIEHUSA

KBampatubiit kopenb u3 uyucia. [lonHsarue 00 UppalMOHAIBLHOM YHCIIE.
JHecstuunbie TpUOIMKEHUST HpPAIMOHAIBHBIX yucen. CBoiicTBa apupMeTUIECKUX
KBaJPaTHBIX KOPHEHN U UX MPUMEHEHHUE K MPEeoOPa30BaHUIO YUCIOBBIX BhIPAXKEHUN
Y BBIYUCIICHUSM. [[€MCTBUTEIILHBIE YUCIIA.

Crenensb ¢ enbIM nokaszaresaeM U €€ cporictBa. CTaHIapTHAS 3alUCh YHUCIIA.

AnreOpandeckre BhIpOKCHUSAJNre0paniecKue BbIpaskeHust

KBampaTHpii  TpE€XuineH, pas3ioKEeHUE KBAJAPATHOIO  TpEXWwiIeHa Ha
MHOXHUTEIH.

AnreOpaudeckas ApoOb. OCHOBHOE CBOMCTBO anreOpamdeckoil JpoOwu.
CrnoxeHue, BbIYUTAHHE, YMHOXEHHE, [ICJICHHE alreOpanveckux ApoOeH.
ParmonanbHbIe BEIpXKEHUS U UX TTpeoOpa3oBaHue.

YpaBHEHUS U HEPABEHCTBAY paBHEHMS M HEPABEHCTBA

KBagpatHoe ypaBHeHue, Qopmylna KOpHEW KBaApaTHOTO YpaBHEHUS.
Teopema Buera. Pemienue ypaBHEHHM, CBOIAIIMXCS K JIMHEWHBIM U KBAJIPATHBIM.
[Ipocreiiive qpoOHO-palMOHATbHBIE YPaBHEHUSI.

I'paduueckas nHTEpIpeTalsl YPABHEHHM C ABYMS MIEPEMEHHBIMU U CHUCTEM
JMHEWHBIX YPAaBHEHHU C JBYMs IIepeMEeHHbIMHU. lIpumepsl pemreHus cucrem
HEJIMHEWHBIX YPaBHEHUN C IBYMsI IEPEMEHHBIMU.

Pemrenne TeKCTOBBIX 3a/1a4 anreOpandecKuM CIiocoOoM.

YucioBble HEpAaBEHCTBA U UX CBOMCTBA. HepaBEHCTBO ¢ OJTHON MEPEMEHHOM.
PaBHOCMIIBHOCTh HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OAHOM IEPEMEHHOI.
CucTeMbl JIMHERHBIX HEPABEHCTB C OJJHOM MTEPEMEHHOM.

OyHKIMNPYHKIUA

[Tonsatue @ynkuun. OOIACTh ONpEACTICHUS W MHOXKECTBO 3HAYCHHI
bynkiuu. CiocoOsl 3a1aHus PYHKIIHM.

I'padux dyukmuu. Utenue cBoiictB dyHkmuu no e€ rpaduky. [Ipumepst
rpadukoB QyHKINN, OTpasKaIOIIUX PEAIbHbIEC MPOIIECCHI.



OyHKIUU, OMHUCHIBAIOIIME TPSIMYI0 H OOpaTHYI MPOIMOPIHMOHATLHEIC
3aBHCHMOCTH, UX rpaduxu. yukuun y = X2, y = x3, y = Vx, y=|x|. Tpaduaeckoe
pElIEHNE YPABHEHUN U CUCTEM YPABHEHUM.

9 KIIACC

Yuciia ¥ BBIYUCTCHUS

PanmonanpHbie uncna, UppallMOHAIBHBIC YKCIA, KOHEUHbIE U O€CKOHEYHBIC
JeCATUYHbIC ApoOu. MHOXKECTBO JEUCTBUTEIBHBIX YUCEN, NEUCTBUTEIbHBIC YHCIIa
KaKk OECKOHEUHbIE JAECSATUYHbIE ApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEK1y MHOKECTBOM JEHCTBUTEIBHBIX YACEN U KOOPAUHATHOM MIPSMOIL.

CpaBHEHHME [I€WCTBUTENIbHBIX YHCEN, apU(PMETUUYECKUe JEHUCTBUS C
JNEUCTBUTEIILHBIMU YHUCIIAMMU.

Pa3smepsl OOBEKTOB OKpPY’KAIOIIEr0 MHPA, JIMTEIBHOCTh IPOLECCOB B
OKpY>KaroIlleM MUpE.

[TpubmmkéHHOEe 3HAYCHUE BEIMYMHBI, TOYHOCTh TpuOImKkeHus. OkpyrieHue
yucell. [Ipuknaka u oneHka pe3yjabTaToB BIYMCICHUMN.

YpaBHeHUS U HEPABEHCTBA

JIunenHoe ypaBHeHuUE. PerieHne ypaBHEHUN, CBOASIIMXCA K JUHEUHBIM.

KBanparnoe ypaBHeHue. PenieHue ypaBHEHUM, CBOASALINXCS K KBAJIPAaTHBIM.
bukBanpatHoe ypaBHeHue. [IpuMepsl pelieHnsi ypaBHEHUN TPETbEN U YETBEPTOU
CTEIIEHEN Pa3JI0KEHUEM HA MHOKHUTEIIN.

Pemenne npoOHO-pallMOHANBHBIX YpaBHEHHM. PeleHue TEKCTOBBIX 3ajaad
anredpanvyeckuM METOJIOM.

VYpaBHeHue ¢ AByMsl TIEpEMEHHBIMH U ero rpaduk. PemeHue cuctem AByX
JIMHEWHBIX YPABHEHUM C IBYMS IEPEMEHHBIMU. PellleHre cucTteM IByX ypaBHEHHI,
OJIHO M3 KOTOPBIX JWHEHHOEe, a Jpyroe — BTOpoil cteneHu. ['paduueckas
WHTEPIIPETALNS CUCTEMBI YPABHEHUN C IBYMs IEPEMEHHBIMH.

Pemienune TeKCTOBBIX 3a/1a4 aNreOpandecKuM CrocoOoMm.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemenne MHENHBIX HEPABEHCTB C OAHOM IlepeMeHHOW. Pemenue cucrem
JIMHEWHBIX HEPABEHCTB C OJHOW IlepeMeHHOW. KBagpaTHele HepaBEeHCTBA.
I'paduueckass uHTEpHpeTalsi HEPABEHCTB M CHUCTEM HEPABEHCTB C JABYMS
MIEPEMEHHBIMM.

OyHKIMNPYHKIMH

KBagparuunas ¢ynkuus, e€ rpaduxk u cBoiictBa. [lapabona, KoopAHHATHI
BEPIIMHBI TapabOoIbl, 0Ch CAMMETPUH MAPAOOIIBI.

Ipaduxu pyrxmmit: y = kx, y =kx + b,y =k/x,y =x3,y =Vx, y = x| , u

WX CBOMCTBA.



HucnoBble  mociienoBaTelIbHOCTUHHCIA0BBIE  MOC/JIEI0BATEIBHOCTH M
NPOrpeccuu

[loHATHE YMCIIOBOW MOCIENOBATEIBHOCTU. 3aJaHUE IOCJIEN0BATEIbHOCTH
peKyppeHTHOM hopmyToi u popmyIioi n-ro uieHa.

Apudmernueckass U reoMeTpudeckas mnporpeccun. Dopmynbl n#-TO dieHa
apu(pMETUYECKON U reOMETPUUECKON MPOrpeccuii, CyMMbI IEPBBIX # YJIEHOB.

N3obpakeHne ujaeHOB apuMETHUYECKOH M TeOMETPUUYECKOM Mporpeccuit
TOYKaMH HAa KOOPJMHATHOM IUIOCKOCTH. JIMHEWHBIA M 3KCIIOHEHIHMAIbHBIA POCT.
CI10HBIE TPOLICHTHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IPOI'PAMMDBI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOIO
OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JINYHOCTHBIE pe3yJabTaTbl OCBOCHHMS NPOrpaMMbl y4eOHOro Kypca
«AnreOpa» XapakTepu3yrOTCs:

1) naTpuoTHYecKoe BOCIIMTAHKE:

IIPOSIBJICHUEM HHTEpPECA K MPOLUIOMY M HAaCTOSAIIEMY POCCHUCKOU
MAaT€MAaTUKH{, LEHHOCTHBIM  OTHOLIEHWEM K  JOCTWIKEHHSIM  POCCHMCKHX
MAaT€MaTUKOB U POCCUMCKOW MAaTEMATUYECKOM WIKOJbI, K MCIIOJIb30BAHUIO ATHUX
JOCTIKEHUN B IPYTUX HAyKaX U MPUKIAAHBIX cepax;

2) rpa:xkIaHCKoOe 1 JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJTHEHUIO O0S3aHHOCTEN I'pa)<IaHWHA U pealu3aliu ero
npaB, TMPEJICTAaBICHUEM O MaTeMaTHYECKUX OCHOBax (yHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYP, SBJICHUN, MPOLEAYp TPa)kIaHCKOTO oOIiecTBa (Harpumep,
BBIOOPBI, ONMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIeM, CBI3aHHBIX
C MPAaKTUYECKHUM IPUMEHEHUEM JIOCTMIKEHHM HAyKH, OCO3HAaHUEM BaKHOCTHU
MOPaJIbHO-3TUYECKUX IPUHLHUIIOB B IESTEIBHOCTH YYEHOTO;

3) TpyAoBOe BOCIMTAHHE:

YCTAaHOBKOM HAa AaKTMBHOE Yy4YacTHE B PELUICHUH NPAKTUYECKUX 3a7ad
MAaTeMaTU4YECKOM HAaIpPaBICHHOCTH, OCO3HAHMEM BAXHOCTH MAaTEMATHYECKOIO
o0pa3oBaHMsI HA TMPOTSHKEHUM BCEH KU3HU I YCHEIIHOW MpOQecCHOHATbHON
NESATENbHOCTY U Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HaHHBIM BBIOOPOM U
NOCTPOEHUEM MHIUBUYAIBHON TPAEKTOPHH 00pa30BaHUs U )KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIUTAHUE:

CHOCOOHOCTBIO K 3MOLIMOHAJIBHOMY U  3CTETUYECKOMY  BOCIPHUSATHIO
MaTeMaTUYECKUX OOBEKTOB, 3a/ay, PEHICHWH, pacCyXIECHWUH, YMEHHUIO BHJIETh
MaTeMaTU4eCKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEeHHOCTH HAYYHOI'0 NTO3HAHMSA:

OpMEHTaUMel B JCATEIBHOCTH HA COBPEMEHHYIO CHUCTEMY HAay4HBIX
IPEICTaBICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKa, MPUPOJBI U
oOmiecTBa, MOHMMAaHUEM MaTEeMaTHUYECKOM HayKd Kak c@epbl 4Yel0Be4YeCKOon
NEATENBHOCTH, TANOB €€ Pa3sBUTUS WM 3HAYMMOCTH JUIS Pa3BUTHS LIMBUIN3ALINH,
OBJIAJICHHEM SI3BIKOM MATEMATHKW U MATEMAaTHYECKOW KyJIbTYPOH KaK CPEICTBOM
NO3HAHUSA MHpPA, OBJIAJICHUEM IPOCTEUIIMMH HaBBIKAMHU HCCIIEI0OBATEIbCKON
NEeATENbHOCTH;



6) ¢usuyeckoe BocnuTaHue, GopMHPOBaHME KYJIbTYPbl 310POBbSl U
3MOLMOHAJIBLHOIO 0JIaronoJIyYns:

FOTOBHOCTBIO TIPUMEHSTh MAaTEMAaTHYECKUE 3HAHUA B HMHTEpEcax CBOErO
3I0pOBbS,  BEIEHUS  370pOBOro  oOpa3a  KU3HU  (310pOBOE  IUTaHHE,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATHH U OT/AbIXa, peryisipHas ¢uzndeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa peIIECKCUU, TMPU3HAHHEM CBOETO
paBa Ha OIMOKY M TaKOTO K€ MpaBa JPYyroro 4eJoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHUE:

OpHEHTalMel Ha MPUMEHEHNE MATEMAaTUYECKUX 3HAHUM [JIs pelIeHus 3a1ad
B 00JIACTH COXPaHHOCTHU OKPYKAIOIIeH cpefbl, IUIAaHUPOBAHUS TOCTYIKOB U
OLIEHKM HMX BO3MOYKHBIX TOCJIEICTBUM UISl OKPYXKAKOLIEH Cpelpl, OCO3ZHAHUEM
rJ100aJIbHOTO XapakTepa 3KOJOTHYECKUX MPOOJIeM U MyTel UX PelIeHUs;

8) ajanTanusa K M3MEHAIIMMCH YCJIOBUSAM COUMAJIBHON U NMPHPOIHOH
cpeabl:

TOTOBHOCTBIO K JEHUCTBUSIM B YCJIOBHUSAX HEOINPEAEIEHHOCTH, IMOBBIIIEHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4Y€pe3 MPAKTUYECKYIO AEATEIbHOCTh, B TOM YHCIIE
YMEHUE YUYUThCA y JAPYTHX JIOAEH, MpUoOpeTaTh B COBMECTHOM JAESTEIbHOCTU
HOBBIE 3HAHUS, HABBIKU U KOMIIETEHIIUU U3 OMbBITA IPYTHUX;

HEOOXOJUMOCThIO B ()OPMUPOBAHUM HOBBIX 3HAHUH, B TOM YHCIE
(dbopMyIMpOBATH UICH, IOHATHS, TUIIOTE3b 00 0OBEKTAX U SBJICHUSIX, B TOM YHUCIIC
paHee HEW3BECTHBIX, OCO3HaBaTb JEPUIUTHl COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, IIIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HAaBaTh  CTPECCOBYIO  CUTYyalMlO, BOCHPHUHHUMATh
CTPECCOBYIO CHUTYAIIMI0O KaK BBI30B, TPEOYIOIIUNA KOHTPMEP, KOPPEKTUPOBATH
NPUHUMAEMbIE PEIICHUS U ACHCTBHUSA, (OPMYIMPOBATH U OLICEHUBATh PUCKH U

MOCIIe/ICTBUSA, (POPMUPOBATH OIIBIT.
METAINIPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YYeOHbIE 1eCTBUA

ba3oBble 1ornueckue aAeicTBUs:

e BBISBIIATH U XapaKTEPU30BATh CYIIECCTBEHHBIC MPU3HAKA MATEMATHICCKUX
00BEKTOB, TOHATHUN, OTHOIICHUNA MEXIy TOHITHAMHU, (HOPMYIUPOBATH
OTIpeNIelICHUs] ~ MOHATUN, YCTAHABIMBATh CYIIECTBEHHBIM  MPHU3HAK
KJaccu(UKaIuy, OCHOBAaHUSA JUIsi OOOOIIEHUS W CpPaBHEHHUS, KPUTEPUHU
MIPOBOJIMMOTO aHAJIN3a;

e BOCIpUHUMATh, (OpPMyIUpOBaTH U  MPeoOpPa3OBLIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE U OTpULIATEIbHBIC, €AMHUYHBIC, YaCTHbIE U OOIIue,
YCIIOBHBIE;



BBISIBIISITD ~ MAaTEMATHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSA3M U
OpOTUBOpeUMsl B (akTax, JaHHBIX, HAONIONECHUSAX U YTBEPXKICHUSX,
npeajgaratb  KpUTEpPUM  JUIS  BBIABICHHMS ~ 3aKOHOMEPHOCTEM M
IIPOTUBOPEUHNL;

JIeNaTh BBIBOJABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTUBHBIX M
MHAYKTUBHBIX YMO3aK/IIOUEHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;
pa3bupath 10Ka3aTeabCTBA MAaTEMAaTHUYECKUX YTBEPXKJIECHUHN (IIpsIMbIE U OT
IPOTUBHOI0), MPOBOJUTH CAMOCTOSITENIbHO HECIIOXKHbBIE JJOKa3aTEJIbCTBA
MaTeMaTUYecKux (HaKkToB, BBICTPaMBaTh AapryMEHTALMI0, MPUBOAUTH
IpUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;
BbIOMpaTh crnoco0 pemnieHus yuyeOHOW 3agauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB peUIeHUs, BBHIOMpaTh Haubonee MNOAXOAAMMI ¢ Yy4ETOM
CaMOCTOATENLHO BBIIETIEHHBIX KPUTEPHUEB).

Ba3oBnlie ucciienoBarejLCKue 1eCTBUA:

UCIIOJIB30BaTh BOIMPOCHl KaK MCCIEI0BATENbCKUNA MHCTPYMEHT IMO3HAHUS,
(GbopMyaMpoOBaTh BOMPOCHI, (UKCUPYIOLIUME MPOTUBOpPEUUE, MpodiIemy,
CaMOCTOSITEJIbHO YCTaHAaBJIMBAaTh HCKOMOE U JaHHOe, (OpMUPOBATH
TUIIOTE3Y, apTYMEHTUPOBATh CBOIO MO3UIIUI0, MHEHHUE;

NPOBOJAUTH IO CaMOCTOSITEILHO COCTABJICHHOMY IIJIaHY HECJIOKHbBIN
OKCIICPUMEHT,  HEOOJIBIIOE  HWCCIAEAOBaHWE 1O  yCTAHOBIICHUIO
OCOOEHHOCTEHl MaTeMaTHYECKOr0 OOBEKTa, 3aBHCHUMOCTEH OOBEKTOB
MEXKy COOOH;

CaMOCTOSATENLHO (OPMYITHPOBATH 0OOOIIECHHS U BBIBOBI IO PE3yiIbTaTam
MPOBENEHHOTO HAOJIOEHUS, WCCIEAOBAHMS, OIICHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE IPOIIECCA, a TAKKE BBIIBUTAThH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIIOBHUSX.

Pabora ¢ ungopmanmueii:

BBISIBJISITh HEJIOCTATOYHOCTh M HW30BITOYHOCTh HWH(OpMAIMH, JaHHBIX,
HEOOXOIUMBIX JIJISI PEIICHUS 3a/1auu;

BBIOMpaTh, aHAJIU3UPOBAThH, CHCTEMATU3UPOBATh W HWHTEPIPETUPOBATH
“H(pOpMAIIMIO Pa3IMYHBIX BU0B U (DOPM TIPECTABIICHHUS;

BBIOMpaTh (opMy TNpeAcTaBiIeHUS HWHPOpMAIMU U HWUTOCTPUPOBATH
pelniaeMple 3ajlaud CXeMaMH, JIuarpaMMaMH, HHOW rpadukod U HX
KOMOWHAIIMSIMHU;

OIICHMBATh HAJEKHOCTh WH(POpPMAIIUU IO KPUTEPHUSIM, MPEITOKECHHBIM
yUYUTENEM WU CHOPMYIUPOBAHHBIM CAMOCTOSITEILHO.

KoMMyHUKAaTHBHBIEC YHHBEpPCAJIbHbIC YYeOHbIC 1eHCTBHSA:



BOCIIpUHUMATh U (OPMYJIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCIOBUSIMU U LIETSIMU OOIICHUS, SICHO, TOUYHO, IPAaMOTHO BbIpa)XaTh CBOIO
TOUKY 3pPEHMSI B YCTHBIX M NMHUCHMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS IO
XOJly pelueHus 3a/1a4i, KOMMEHTUPOBATh MOJYyYECHHBIN PE3YyJIbTaT;

B X0J1¢ 00CYKJICHUS 3a/1aBaTh BOIPOCHI IO CYIIECTBY 00CYK/1aeéMON TEMBI,
poOIeMBbl, peraeMoi 3a1aum, BHICKAa3bIBaTh UACH, HAIICJICHHBIC HAa TIOUCK
pelIeHus, COIMOCTaBISATh CBOM CYXIEHUS C CYXKICHHSIMHU JAPYTHX
YYaCTHUKOB JHayiora, OOHapYy>KMBAaTh Pa3iMuMe U CXOJCTBO TMO3UIIUH, B
KOPpEKTHOU popme hopMyaupoBaTh pa3HOTIACHs, CBOM BO3PAKEHUS;
NPEACTaBIATh  pe3yJbTaThl  pEIIeHUs  3aJauyd,  DKCIEPUMEHTAa,
UCCJIEIOBaHUs,  NPOEKTa,  CaMOCTOATEIbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3aJ1a4 MpPe3eHTAI[MH U OCOOCHHOCTEN ayAUTOPHH;
NOHMMAaTh W HUCHOJb30BaTh  IMpPEUMYIIecCTBA  KOMaHIHOM U
UHIUBUIYaIbHOM pabOThl NpPH PEIIEHUU YYEOHBIX MaTEeMaTUYECKUX
3ajay;

OPUHUMATh 1EJIb COBMECTHOU JEATEIbHOCTH, JIAHUPOBATh OPraHU3aLUIo
COBMECTHOM paboOThl, pachnpeneisiTb BUIbI padOT, JAOrOBapUBaThCA,
00Cy>KJaTh MPOIIECC U Pe3yabTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIO/ICH;

y4acTBOBaTh B TPYNIOBBIX ¢GopMax paboTel (oOcyxaeHus, OOMeH
MHEHUSMH, MO3TOBbIE IITYPMbl M JPYTHE), BBIIOJHATH CBOK YacTb
pabOThl U1 KOOPAUHUPOBATH CBOM JIEUCTBUS C APYTMMH WICHAMH KOMaH/BbI,
OILICHHMBATh KAa4e€CTBO CBOETO BKJIAJa B OOIIMHA MPOAYKT MO KPUTEPUSIM,
c(hOpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryisiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
Camoopranusanus:

CaMOCTOSITeJIbHO COCTABJISATH IUIAH, aJITOPUTM PEIICHHS 3a1adyu (U €ro
4acTh), BBIOUpATh CIOCOO PEIICHHS ¢ y4ETOM HMEIOIIUXCS PECypCcoB U
COOCTBEHHBIX BO3MOXKHOCTEHW, apryMEHTHpPOBAaTb M KOPPEKTHPOBATH
BapUaHTHI PEIICHUH ¢ Y4ETOM HOBOW HH(MOPMAITUH.

CaMOKOHTpOJIb, AMOIMOHAJIbHbIN HHTEJJIEKT:

BJIQJIETh CIOCOOAMHM  CaMOIIPOBEPKHM, CAMOKOHTPOJISI Iporecca U
pe3yibTaTa peleHns MaTeMaTUYECKOM 3a/1a4H;

MPEABUNIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTH IPHU PEIICHUU
3a7ja4yd, BHOCUTb KOPPEKTHBBI B JICSITEIbHOCTH HAa OCHOBE HOBBIX
00CTOSITENILCTB, HAWICHHBIX OIMIMOOK, BBISIBIICHHBIX TPYIHOCTEH;
OLICHMBATh COOTBETCTBUE PE3YJIbTATA ICITEIbHOCTH TOCTABIECHHOU LIEJIN U
YCJIOBUSIM, OOBSACHSTh MPUYUHBI JOCTUKEHUS WIM HEJOCTHKEHUS IIEIH,
HaXOJUTh OIMUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenus B 7 KJjacce oOydaroUIMiCs MOJYYUT CIEIYIOLIUE
pEeIMETHBIE PE3YyJIbTATHI:

Yuciia v BBIYUCTCHUS

BoinonssaTh, coyeTass yCTHbIE M NUCHbMEHHbIE MNPUEMBI, apUPMETHUYECKUE
JEUCTBUSA C pallMOHAIbHBIMU YUCIIAMH.

HaxonuTh 3HaYeHUsT YUCIOBBIX BBIPAKEHHM, MPUMEHSITh pPa3HOOOpa3HbIe
CHoCcOObl M MPUEMBI BBIUMCIEHUSI 3HAYEHUN JIPOOHBIX BBIPAXKEHHM, COAEpKAIINX
OOBIKHOBEHHBIE U JIECITHYHBIE IPOOH.

[lepexoauTh 0T 0AHOW (HhOPMBI 3alUCH 4YUCEN K Apyrou (mpeoOpa3oBbIBaTh
JNECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B
YaCTHOCTU B OECKOHEYHYIO JECATUYHYIO IPOOD).

CpaBHHBAaTh M YIIOPSA0YMBATh PALlUOHAIBHBIE YHCIIA.

OKpyrisaTh yucna.

BBINONHATE NPUKUIKY U OLIEHKY pe3yJIbTaTa BIYMCIICHU, OLIEHKY 3HaYE€HUI
YHUCJIOBBIX BBIPAXEHUI. BBINOIHATH AEHCTBUS CO CTENEHSIMH C HATypaJIbHBIMU
NIOKAa3aTeIIMH.

[IpuMeHATh NPU3HAKU ACIUMOCTH, PA3JI0KEHNE HA MHOKUTEIN HAaTypPaIbHbIX
YHCEJL.

Pemate mpakTHKO-OPHMEHTHPOBAHHBIE 3aa4M, CBS3aHHBIE C OTHOLIECHUEM
BEJIMYMH, IPONOPUUOHAIBHOCTBIO BEJIMYMH, IPOLEHTAMH, WHTEPHPETHUPOBATH
pe3yibTaThl pelieHus 3a7a4y ¢ YY4ETOM OTpaHUYCHUH, CBSI3aHHBIX CO CBOMCTBAMHU
paccMaTpUBaEMbIX 0ObEKTOB.

AsreOpanvecKkue BbIPaKeHUSA

Hcnonb3oBarh anreOpanyeckyto TEPMUHOJOTHUIO M CUMBOJIMKY, TPUMEHSThH
e€ B Ipolecce OCBOCHHS y4eOHOro MaTepuarna.

Haxonuth 3HaueHusi OyKBEHHBIX BBIPAKEHUN MPHU 3aJaHHBIX 3HAUYECHUSIX
epEeMEHHBIX.

BoinonusaTe  mpeoOpa3oBaHUsT  LEJIOr0  BBIPAXKEHUS B MHOTOYJIEH
IPUBEACHUEM TIOJIOOHBIX CJIAra€MbIX, PACKPHITHUEM CKOOOK.

BbBINONHATE yMHOXXEHHME OJIHOWIEHa Ha MHOTOWIEH M MHOIO4WwIeHa Ha
MHOTOWIEH, TPUMEHATH (DOPMYJIbI KBaJpaTa CYMMBI M KBaJipaTa pa3HOCTH.

OcCylecTBIATh Pa3JIOKEHUE MHOTOWICHOB HA MHOMHUTEIM C MOMOIIBIO
BBIHECEHUSI 3a CKOOKM OOLIEro MHOXMTENS, TIPYNIUPOBKU  CIAraeMbiX,
npuMeHeHus (POPMYJT COKPAILEHHOIO YMHOKEHHUS.

[IpumeHsATh npeoOpa3oBaHUsI MHOTOUWIEHOB /I PELICHUS Pa3IMYHBIX 3a/1a4
U3 MaTEMATHKH, CMEXHBIX PEIMETOB, U3 PEAIbHON MTPAKTUKH.

Hcnonbs30BaTh CBOICTBA CTENEHEW C HATypaJbHBIMU IOKa3aTeIsiMU s
npeoOpa3oBaHUs BHIPAKCHUIA.



YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHMS C OJHOW NEPEMEHHOM, NMPUMEHAS IpaBUia
Iepexoqa OT UCXOJHOTO YPaBHEHUS K PaBHOCUWIBHOMY eMy. [IpoBepsTh, sBisieTcs
JIM YUCJIO KOPHEM YpaBHEHUS.

[TpumensaTs rpaduyeckre METOIbI IPH PEIICHUH JIMHEHHBIX YpaBHEHUN U UX
CUCTEM.

[TogOupaTe npuMepsl Map 4YUCEN, SBISIONIMXCS PEIICHHEM JUHEHHOTO
YPaBHEHHS C ABYMSI IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpauK JHUHEWHOrO YPaBHEHHUS C
JIBYMSl TIEPEMEHHBIMH, MOJIBb3YsICh TpadUKOM, NPHUBOJUTH MPUMEPHI pPEIICHUS
ypaBHEHUS.

Pemath cuctembl ABYX JIMHEHHBIX YPaBHEHUM C IBYMsI IEPEMEHHBIMHU, B TOM
qucie rpaguuecKu.

CocTaBiATh M peuiaTh JUHEWHOE YPABHEHHUE WM CHCTEMY JIMHEWHBIX
YPaBHEHUW IO YCIOBHUIO 3aJa4d, HWHTEPOPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJ1a4¥ MOJTYyYEHHBIN Pe3yJIbTAaT.

DOYyHKIUU

N3o0paxkath Ha KOOPAMHATHON PSIMOM TOUYKH, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOpJAMHATaM, JIy4, OTPE3KH, HUHTEPBAJIbl, 3aAMIMCHIBATH YMNCIOBBIE TPOMEKYTKHU HA
anre0pandecKoM sI3bIKe.

OtMeuaTrh B KOOPJIMHATHOM IUJIOCKOCTH TOYKH IO 33a/IaHHBIM KOOPJMHATAM,
cTpouTh rpaduku TuHEHHBIX QyHKIHH. CTpouTh Tpaduk GyHKIHH Yy = |X|.

OmnuceiBaTh C TMOMOIIBIO (YHKIMA W3BECTHBIE 3aBUCHMOCTH MEXIY
BEIIMUMHAMU: CKOPOCTb, BpEMs, pPAaCCTOSIHHUE, II€HA, KOJMYECTBO, CTOUMOCTb,
IPOU3BOJAUTEILHOCTD, BpeMsi, 00BEM padOTHI.

Haxonuth 3HaueHne QPyHKIMU 110 3HAYCHHIO €€ apryMeHTa.

[Tonumates rpaduyeckuii cnocod MpeACTaBICHHUS W aHalu3a WH(OpMaIuwu,
U3BJIEKATh U MHTEPIIPETUPOBATH MH(MOPMAITNIO U3 TPAPUKOB peaTbHBIX MPOIECCOB
Y 3aBUCUMOCTEM.

K xonimy oOyuenus B 8 kKJjacce oOydarouiuiicss MOJYYUT CIEIYIONIUE
PEAMETHBIE PE3YJIbTATHI:

Yucaa 1 BBIYMCICHUA

Hcnonp30BaTh HAYaJbHBIE TPEICTABICHUS O MHOXECTBE JIEMCTBUTEIBHBIX
YHUCeN JUIsl CPABHEHMSI, OKPYTJIEHUSI U BbIUUCIECHUN, N300paXkaTh ACHUCTBUTEIbHbBIC
YyHclia TOYKaMHU Ha KOOPJMHATHOM MIPAMOIA.

[IpumeHsaTr TOHSATHE apUDMETUYECKOTO0 KBaJIpaTHOTO KOPHS, HAXOJUTh
KBaJ[paTHbIE KOPHH, MCIOJIb3Ysl MPU HEOOXOJUMOCTH KaJbKYJSITOP, BBITOIHATH
npeoOpa3oBaHUsl BBIPAXKEHUM, COACPKAIIMUX KBAaJAPATHbICE KOPHU, HCIOJIB3YS
CBOWCTBA KOPHEH.



Hcnonp3oBath 3amucu OONBIIMX W MaJbIX YHUCEN C TMOMOIIBI0 ECATUYHBIX
npoOeii u creneHelt yucna 10.

AuredpanvecKkue BbIPaKeHUSs

[IpyMeHATh MOHSATHUE CTENEHU C LENbIM IOKa3aTEJIEM, BBINOJIHATD
npeo0pa3oBaHus BEIPAKECHHM, COACPKAIIUX CTETICHU C IEIbIM IMOKA3aTEJIEM.

BhINoONHATE TOXIIECTBEHHBIE MPE0oOpPa30BaHUS PAMOHAIBHBIX BBIPAXKEHUN
Ha OCHOBE IMPaBUJI ICUCTBUI HaJl MHOTOUYJICHAMH U aJIreOpandecKUMH IPOOSIMH.

PacknanpiBaTh KBaJpaTHBIN TPEXUIIEH HA MHOKUTEIN.

[IpumensaTh npeobpa3oBaHus BHIpAXKEHUH AJI pellIeHUs] pa3InyHbIX 3a7a4 U3
MaTE€MaTUKH, CMEKHBIX ITPEAMETOB, U3 PEAIbHON NMPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemats nuHEiHBIE, KBaJlpaTHbIE ypaBHEHUSI W pallMOHAJIbLHBIC YpaBHEHWUS,
CBOJISIIIIAECS K HUM, CUCTEMBI JIBYX YPaBHEHUM C IByMs IEPEMEHHBIMH.

[IpoBOIUTE IPOCTEUIINE UCCIIEAOBAHUS YPABHEHUM U CUCTEM YpPAaBHEHUH, B
TOM YHCJIE ¢ TPUMEHEHUEM TpauiecKuX MpecTaBleHu (yCTaHABIUBATh, UMEET
JU ypaBHEHUE WIM CHUCTEMa YPAaBHEHUMW PEIICHUS, €CIIM UMEET, TO CKOJIbKO, U
npouee).

[Tepexoauth OT cioBecHOM (OPMYITUPOBKH 3ajauu K €& ainreOpanydeckoit
MOJENN C TIOMOIIBIO COCTABJICHUSI YPaBHEHUS WM CHUCTEMbl YpaBHEHUH,
HUHTEPIPETUPOBATH B COOTBETCTBUHU C KOHTEKCTOM 3a/1a4M MOJyYEHHBIN pe3ybTarT.

[IpuMeHsTH CBOWCTBA YMCIOBBIX HEPABEHCTB JJISI CPaBHEHHUS, OICHKH,
pelIaTh JMHEWHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM M MX CHUCTEMBI, JaBaTh
rpa@uUecKyr0 HWJUTIOCTPAIMI0 MHOXXECTBA PEIICHWN HEPAaBEHCTBA, CHCTEMBbI
HEPaBEHCTB.

DOyHKIUHA

[TorHumaTe ¥ KCMONB30BaTh (PYHKIIMOHAIBHBIE TIOHSTHUS W SA3BIK (TEPMUHBI,
CUMBOJIMYECKUE O00O3HAYCHHS), OMPENEisaTh 3HAUCHHE (QYHKIMHU IO 3HAYCHHIO
apryMeHTa, ONpeAeiaTh CBOMCTBA (PYHKIIUHU IO €€ rpaduKy.

Crtpouts rpaduku dJIeMEeHTapHBIX (HYHKIIMA BUA:

y = kix, y = x2, y = x3,y = |x|, y = VX, onvcblBaTb CBONCTBA YMCNOBOM
dOyHKUMKM MO €€ rpadunky.

K xonmy oOyueHus B 9 KJjacce o0OydYaromIuiics TMOJYYUT CIEIYIONIUE
PEAMETHBIE PE3YJIbTATHI:

Yuciia v BBIYUCICHUS

CpaBHUBATH U YNOPAI0YMBATH PAlIMOHAIBHBIE U HPPALMOHAIIbHBIC YUCIIA.

Boinonuate  apudMernyeckue JEUCTBHS €  PAlMOHAIBHBIMU UYHCIAMH,
codeTrass YCTHbIE W TIMCbMEHHBIE MPUEMBI, BBINIOIHATH BBIYUCICHUS C
UPPALMOHATBHBIMU YUCIAMU.



HaxoguTh 3HaueHUs CTENEHEW C [EIbIMM IOKAa3aTesIMU M KOPHEM,
BBIUMCJIATh 3HAYCHUS YUCIIOBBIX BBIPAKCHUM.

OKpyriisiTh JNCHUCTBUTEIBHBIC YHCIA, BBINIOJIHATh MPUKHUAKY pe3yiabTara
BBIUKMCJICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUM.

YpaBHeHUA U HEPABEHCTBA

Pemiate nvHENHBIE W KBaJpaTHbIE YPAaBHECHUS, YPABHEHMS, CBOJSIIMECST K
HUM, MTPOCTEHIITHNE TPOOHO-paAIMOHATbHBIC YPaBHEHUS.

Pemate cucrtemMbl ABYX JIMHEWMHBIX YPAaBHEHHUM C JByMs INEPEMEHHBIMU M
CHUCTEMBI IBYX YPABHEHUH, B KOTOPBIX OJTHO YPABHEHHE HE SIBIISICTCS JIMHEHWHBIM.

Pemath TekcTOBbIE 3ajauu  aJreOpamdecKuM CIoco0OM C  MOMOIIBIO
COCTAaBJICHUS YPABHEHUS WJIM CUCTEMBI JIByX YPABHEHUH C JBYMS IEPEMEHHBIMM.

[IpoBoauTh npocTeunme UCCIEAOBaHUA YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE ¢ IPUMEHEHUEM T'pauiecKuX MpeACcTaBlIeHU (yCTaHABIUBATh, UMEET
JM ypaBHEHUE WJIM CUCTEMA YPABHEHUW PEUICHUS, €CIIM UMEET, TO CKOJbKO, U
npouee).

Pemate nuHelHBIE HEpPABEHCTBA, KBaJpaTHbICE HEPABEHCTBA, H300paKaTh
pellIeHuE HEPABEHCTB HA YHMCIIOBOW MPSMOM, 3alMCHIBaTh PEIICHUE C MOMOUIBIO
CHMBOJIOB.

Pemate cucTEMBI  JMHEWHBIX  HEPABEHCTB, CHCTEMBI  HEPABEHCTB,
BKJIIOYAIOIIME KBAJpaTHOE HEPABEHCTBO, U300pa)xaTh pEIICHUE CUCTEMBbI
HEPABEHCTB HA YHCIIOBOUW MPSMOM, 3alMChIBATH PELIEHUE C TOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEpABEHCTBA MTPU PEIIEHUH PA3JINYHBIX 3a]1a4.

DOyHKIUU

Pacno3naBaTh (yHKIMHM HW3YyYEeHHBIX BHIOB. IloKa3pIBaTh CcXeMaTHYECKH

pacnojoXXeHne Ha KOOPAMHATHOM MJIOCKOCTH rpa@uKoB QPyHKIMHA BUaa: y = kx, y
=kx+b y=kx,y=ax2 +bx+c¢ y=x3y =X y=|x|, B 3aBHCHMOCTH OT
3HaYeHUI K03()(PHUIIMEHTOB, OMUCHIBATH CBONCTBA (PYHKIIHIA.

Ctpouth M m300paxkaTh CXeMaTHYCCKU TpadUKH KBaJAPATUYHBIX (PYHKITUH,
OMHCHIBATh CBOMCTBA KBAJIPATHYHBIX (PYHKITUH TIO UX Tpadukam.

Pacmo3naBath kBagpatuuHyto QyHKIUIO M0 GopMmyiie, MPUBOIUTH TPUMEPHI
KBaIpaTUIHBIX QYHKIWNA U3 peaTbHOM KU3HU, PU3UKHU, TCOMETPHH.

YucaoBble M0CJ1e10BATEILHOCTH U MIPOrPecCHHU

Pacmo3naBath apuMETHUYECKYyI0 U TEOMETPHUYECKYI0 MPOTPECCHH TP
Pa3HBIX CIOCO0ax 3a/1aHusl.

BrIMonHAT,  BBIYUCIEHHS C  HCHOJB30BaHHEM (opMyl n-ro ujeHa
apu(pMETUIECKON 1 T€OMETPUUECKON MPOTrPECCUi, CYMMBI IEPBBIX N YJICHOB.

N300pakath ujieHBI MOCJIENOBATEILHOCTH TOYKAMHU Ha KOOPJAUHATHON
MJIOCKOCTH.



Pemate 3amauu, CBSI3aHHBIE C YKMCIOBBIMU IOCJIE€IOBATEIBHOCTSIMH, B TOM
YuCyIe 3aJlaud U3 peajbHOM KU3HM (C MCIIOJIB30BaHUEM KalIbKYJIATOPa, MU(MPOBBIX
TEXHOJIOTUH).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

HanmeHoBaHMe pa3/ie/ioB U TeM
NporpamMMsl

Ne i/

Yuciaa 1 BEIYHUCICHU. PalioHaibHEIE
qucia

Anrebpanyeckue BbIpaKeHUs

ypaBHeHI/I}I 1 HECPABCHCTBA

Koopaunate! u rpaduku. OyHKIIUN

[ToBTOpEeHNe u 06001IeHNE

OBUIEE KOJIMYECTBO YACOB I10
[TPOITPAMME

KoanuyecTBo 4yacoB

Bcero

25

27

20

24

102

KoHTpobHBI
e padoThI

IIpakTHyeckn
e padoThl

DJIEeKTPOHHBIE

(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypcbl

bu6mmoreka [JOK
https://m.edsoo.ru/7f415b9
0

bu6mmoreka [JOK
https://m.edsoo.ru/7f415b9
0

bu6mmoreka [{OK
https://m.edsoo.ru/7f415b9
0

bu6mmorexa [JOK
https://m.edsoo.ru/7f415b9
0

bubmuoreka [JOK
https://m.edsoo.ru/7f415b9
0



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

8 KUIACC

Ne i/

KoandecTBO 4acoB
HaumeHoBaHue pa3/iesioB U TeM

KonTposbHbI
NPOorpaMmMbl Bcero

e padoThl
Uucna u Beruncnenus. KpagpatHeie KOpHA 15
UYucna u BerunciieHus. CTeneHs ¢ LeabIM 7
II0Ka3aTeaeM
Anrebpanyeckre BbIpaKeHHUs. 5 1
KBanpatHblii TpExuiieH
AnrebpanyecKue BHIPAKCHHUS. 15 1
Anrebpanueckas 1poob
VYpaBHeHus u HepaBeHcTBa. KBagpaTHbie 15 |
ypaBHEHUs
VYpaBHeHus 1 HepaBeHCTBA. CHUCTEMBI 13
ypaBHEHUH
VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 12 1
Oynkiuu. OCHOBHBIE MOHSTHS 5

IIpakTHyeckn
e padoThI

DJIeKTPOHHbIE

(undposbie)
oOpa3oBaTe/ibHbIE

pecypcsl

but6mmoreka [JOK
https://m.edsoo.ru/7f417af
8

bu6mmoreka [{OK
https://m.edsoo.ru/7f417af
8

bu6mmorexa [JOK
https://m.edsoo.ru/7f417af
8

bubmuoreka [JOK
https://m.edsoo.ru/7f417af
8

bu6mmoreka [IOK
https://m.edsoo.ru/7f417af
8

bub6mmorexa [JOK
https://m.edsoo.ru/7f417af
8

bu6mmoreka [JOK
https://m.edsoo.ru/7f417af
8

but6morekxa [IOK
https://m.edsoo.ru/7f417af
8



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 @Oynkuun. Yucnosslie GyHKIUN

10 [ToBTOpEeHME M 0000IIEHNE

OBIIEE KOJIMYECTBO YACOB I10
[MPOTPAMME

102

bu6mmoreka [{OK
https://m.edsoo.ru/7f417af
8

bub6mmorexa [JOK

https://m.edsoo.ru/7f417af
8



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KUIACC

Ne i/

HaumeHoBaHue pa3iesioB U TeM
NMporpaMMmbl

Yucna v BeluucieHus. J{eiicTBUTENIbHbBIE
qyucia

VYpaBHEHMsI U HEPABEHCTBA. Y PABHEHMSI C
OJIHOU IIEPEMEHHON

VYpaBHeHusa u HepaBeHCTBA. CUCTEMBI
ypaBHEHUU

VYpaBHeHus u HepaBeHCcTBA. HepaBeHcTBa

OyHKIUHU

YucnoBbie MOCIeA0BATEIBHOCTH

[ToBTOpeHmE, 0600IIEHUE, CUCTEMATU3AIIHS
3HAaHUH

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

KoanuecTBo 4yacos

Bcero

14

14

16

16

15

18

102

KonTpoabHbl
e padoTsI

IIpakTH4eckn
e padoThI

DJIeKTPOHHbIE

(undposbie)
oOpa3oBaTeJibHbIE

pecypcsl

bu6mmorexa [IOK
https://m.edsoo.ru/7f419d0
8

bu6mmorexa [IOK
https://m.edsoo.ru/7f419d0
8

bubmuoreka [JOK
https://m.edsoo.ru/7f419d0
8

bubmuorexa [JOK
https://m.edsoo.ru/7f419d0
8

bu6mmorexa [IOK
https://m.edsoo.ru/7f419d0
8

bu6mmoreka [IOK
https://m.edsoo.ru/7f419d0
8

bu6nunoreka [JOK
https://m.edsoo.ru/7f419d0
8



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
Ne
w/n Tema ypoka
1 [ToHsATHE panMOHAIBHOIO YKCIa
) ApudmeTnaeckue ASHCTBUSA C
paloHaIbHBIMU YUCTIAMHU
3 Apudmerndeckne neHCTBHS ¢
palnroHaTbHBIMU YUCIIAMHU
4 ApudmeTndeckue ACHCTBUSA C
paloHaIbHBIMU YUCIAMHU
5 Apudmerndeckue 1eHCTBHS ¢
palroHaTbHBIMU YUCIIAMHU
6 ApudmeTndeckue ACHCTBUSA C
paroHaIbHBIMU YUCIAMHU
7 CpaBHeHue, ynopsiJouuBaHue
palMOHAaIbHBIX YUCEI
g CpaBHeHue, ynopsiJounBaHue
paIoHaIbHBIX YUCEI
9 CpaBHeHue, ynopsiJouuBaHue
palMOHAIbHBIX YUCEI
10 CreneHb ¢ HaTypaJbHBIM

IIoKa3aTcjicMm

KoaunuyecTBo 4acoB

Bcero

KonTpoabHbI
e padoThbl

IIpakTuyecku
e padoThbI

Jlara
HU3Y4YeHH
|

DJIEeKTPOHHbIE
nugposbie
o0pa3oBaTte/ibHbIE

pecypchbl

bu6mmoreka [IOK
https://m.edsoo.ru/7f4211d
e



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f4211de

11

12

13

14

15

16

17

18

19

20

21

22

23

CreneHb ¢ HaTypaJbHBIM
[I0Ka3aTelneM

CremneHb ¢ HaATypaJbHBIM
nokazarteyiem

CreneHb ¢ HaATYpaJIbHBIM
HIOKa3aTeneM

CreneHb ¢ HATypAIbHBIM
nokazaTesiem

Penienne 0CHOBHBIX 33/1a4 Ha ApoOH,
IIPOLIEHTHI U3 PEAIBHON NPAKTUKH
Pemienne ocHOBHBIX 3a/1a4 Ha Ipo0OH,
IIPOLIEHTBI U3 PEAIBHOM NPAKTUKH
Penienne 0CHOBHBIX 33/1a4 Ha APoOH,
IIPOLIEHTHI U3 PEAIBHON NMPAKTUKH
Pemienne ocHOBHBIX 3a/1a4 Ha 1pooOH,
IIPOLICHTHI U3 PEAIBHOM NTPAKTUKH
[Ipu3Haku neIMMOCTH, Pa3IoKEHUS
Ha MHOXUTEJIN HAaTYpaJIbHbIX YUCEI
[Tpu3sHaky AEIUMOCTH, Pa3JIOKECHUSA
Ha MHOXXUTEJIN HATYPaJIbHBIX YUCEIl
Peanbnble 3aBucumoctu. Ilpsamas u
oOpaTHas POMOPIIHOHAIIEHOCTH
Peanbnubie 3aBucumoctu. [Ipsimas u
oOpaTHas MPOMOPIMOHAITBHOCTH
Peanbnble 3aBucumoctu. Ilpsamas u
o0paTHas MPONOPLUOHATLHOCTH

bubanoreka IJOK
https://m.edsoo.ru/7f42138
2

bubnunoreka LIOK
https://m.edsoo.ru/7f42154

€

bubmuoreka [JOK
https://m.edsoo.ru/7f4218b
e



https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f4218be

24

25

26

27

28
29

30

31

32

33

34

35

PeanbHubie 3aBucumoctu. IIpsamas u
o0OpaTHast MPONOPLUOHAIBHOCTH

KonTponbhas pabora o teme
"PanmonanpHelie yucna"

bykBeHHBIE BBIPAKECHUS

HepeMeHHHe. I[OHyCTI/IMBIe
3HAYCHHA IICPEMCHHBIX

Dopmysl
Dopmysl
[IpeobpazoBanue OyKBEHHBIX

BBIPAXEHU, pacKpbITHE CKOOOK U
IpUBEIeHNE TTOJOOHBIX ClIaraeMbIX

[IpeobpazoBanne OyKBEHHBIX
BBIP)XEHUI, PaCKpBITHE CKOOOK U
NpUBEICHNE TOA00HBIX ClIaraeMbIX

[IpeoOpazoBanre OyKBEHHBIX
BBIPAXXEHUH, pacKpbITHE CKOOOK U
NpUBECHNE TOAOOHBIX ClIaraeMbIX
[IpeobpazoBanne OyKBEHHBIX
BBIP)XEHUI, PACKPBITHE CKOOOK U
NpUBECHNE TOAOOHBIX ClIaraeMbIX

CBolicTBa CTENEHU C HATYpaJIbHBIM
[I0Ka3aTeseM

CBolicTBa CTENEHU C HATYPaJIbHBIM
HIOKa3aTeneM

but6mmoreka [JOK
https://m.edsoo.ru/7f41feec

bu6nunorexka LIOK
https://m.edsoo.ru/7f41fafa

bu6mmoreka [IOK
https://m.edsoo.ru/7f41fd70

bu6mmoreka [IOK
https://m.edsoo.ru/7f42138
2

but6mmoreka [IOK
https://m.edsoo.ru/7f42154



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e

36

37

38

39

40

41

42

43

44

45

CBolicTBa CTENEHU C HATYpPaJIbHBIM
MOKa3aTeNneM

MHuoro4ieHsI

MuorouieHsl
CroxeHue, BBIYUTaHUE, YMHOXKEHHE
MHOT'OYJICHOB

CrnoxxeHue, BRIUUTAHUE, YMHOKCHHE
MHOTOYJICHOB

CJ'IO)KGHI/IS, BbBIYUTAHUC, YMHOXKCHUC
MHOI'O4JICHOB

CJ'IO)KGHI/IS, BbBIYUTAHUC, YMHOXKCHUC
MHOI'O4JICHOB

DopMyIIbl COKpAIEHHOTO
YMHOXEHUS

DopMyIIbl COKpAIEHHOTO
YMHOXKEHUS

DopMyIIbl COKpALIEHHOTO
YMHOKECHUS

€

but6mmoreka [IOK
https://m.edsoo.ru/7f4218b
e

bubnunoreka LIOK

https://m.edsoo.ru/7f42276
e

bu6mmoreka [JOK
https://m.edsoo.ru/7f42293
0

bu6mmorexa [JOK
https://m.edsoo.ru/7f422af2

bubnmnoreka LIOK

https://m.edsoo.ru/7f422¢cc
8

but6mmorekxa [IOK
https://m.edsoo.ru/7f422fca

bu6mmorexa [JOK
https://m.edsoo.ru/7f42318
2

bu6nunoreka LIOK
https://m.edsoo.ru/7f42432
a

bu6mmoreka [IOK
https://m.edsoo.ru/7f42464

a

but6mmoreka [IOK
https://m.edsoo.ru/7f424c1
2



https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424c12

46

47

48

49

50

51

52

53

54

55

56

DopMyIIbl COKpAIEHHOTO
YMHOKCHUA

@opMyIIbl COKpAIEHHOTO
YMHOKCHUA

Pasnoxxenne MHOTO4WIEHOB Ha
MHOXHUTEIHN

PasnoxxeHne MHOTOYJIEHOB Ha
MHOXHUTCIIN

PasnoxxeHne MHOTO4JIEHOB Ha
MHOXHUTCIIN

Pa3noxeHne MHOrO4WIEHOB Ha
MHOKATEIN

KonrtponsHas pabora o teme
"AnreOpanueckue BoIpaxeHus"

YpaBHeHue, npaBuia
npeoOpa3oBaHus YpaBHCHUS,
PaBHOCUIILHOCTh ypaBHEHUHN

JIuneliHoe ypaBHEHME C OQHOU
[IEPEMEHHOM, peLICHUE JIMHEMHBIX
ypaBHEHUU

JIuHeitHOE ypaBHEHUE C OJTHON
MEPEMEHHOM, peIIeHUE JTUHEUHBIX
ypaBHEHUH

JIuHeiHOE ypaBHEHUE C OJJHOM
MIEPEMEHHOM, PEIICHUE JTUHEUHBIX
YpaBHEHUH

bubnunoreka LIOK
https://m.edsoo.ru/7f424£d2

bubnunorexa LIOK
https://m.edsoo.ru/7f4251d
0

but6mmoreka [IOK
https://m.edsoo.ru/7f42331
2

bubnunorexa LIOK
https://m.edsoo.ru/7f4237fe

bubmuoreka [JOK
https://m.edsoo.ru/7f4239d
e

bubnunorexa LIOK
https://m.edsoo.ru/7f42048
2



https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de
https://m.edsoo.ru/7f4239de
https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f420482

57

58

59

60

61

62

63

64

65

66

67

Pewienue 3ana4 ¢ momMoIbrO
ypaBHEHUN

Penrenue 3amad ¢ moMOIIbIO
ypaBHEHUH

Pemrenue 3agad ¢ IOMOIIBIO
YpaBHEHUH

Pemenue 3a1a4u ¢ TOMOIIBIO
YpaBHEHUU

JIuHeitHOe ypaBHEHUE C IBYMS
MEPEMEHHBIMH U €ro Trpaduk

JIuHeitHOe ypaBHEHHUE C IBYMS
NEPEMEHHBIMH U ero rpaduk

Cucrema AByX JINHEHHBIX YpaBHEHUI
C ABYMS IEPEMEHHBIMU

Cucrema AByX JINHEHHBIX YpaBHEHUI
C ABYMS IEPEMEHHBIMU

Cucrtema AByX JTUHEHHBIX YpaBHEHHH
C IByMs1 IEPEMEHHBIMU

Cucrema AByX JINHEHHBIX YpaBHEHUI
C ABYMS IEPEMEHHBIMHU

Pemenue cucrem ypaBHeHU

but6mmoreka [IOK
https://m.edsoo.ru/7f42064
e

bubnunoreka LIOK
https://m.edsoo.ru/7f42080
6

bubmuoreka [JOK
https://m.edsoo.ru/7f4209a
0

bu6mmoreka [IOK
https://m.edso0.1ru/7f420e6
e

bu6mmorexa [JOK
https://m.edsoo.ru/7f427¢3
2

bubnunoreka LIOK
https://m.edsoo.ru/7f427e8
a

but6mmoreka [IOK

https://m.edsoo.ru/7f42836
c

bu6mmoreka [JOK
https://m.edsoo.ru/7f4284d
e



https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f4284de

68

69

70
71

72

73

74

75

76

77

78

79

Pemenne cucrem ypaBHeHHH

Pewenne cucrem ypaBHeHHUN

Pewenne cucrem ypaBHeHHN

Pemienue cucrem ypaBHEHHI

Kontponbhas pabota no teme
"JIuHeitHble ypaBHEHUS"

Koopaunara Touku Ha ipsiMoi

YucnoBble IPOMEKYTKH

YuciioBble TPOMEKYTKH
Paccrosinue Mexay AByMsl TOUKaMH
KOOPJIMHATHOM IPSIMOU
Paccrosinne Mexy IByMs TOUKaMHU
KOOPJAMHATHOU MPSIMOIt

HpHMOYFOJIBHaﬂ CUCTEMA KOOpAUHAT
Ha IMJI0CKOCTHU

[IpsimoyrosbHas cucreMa KOopAuHAT
Ha IJIOCKOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/7f42865
a

but6mmoreka [IOK
https://m.edsoo.ru/7f4287d
6

Bbubnunoreka LIOK

https://m.edsoo.ru/7f42104
4

bubnunorexa LIOK
https://m.edsoo.ru/7f41de7
6

but6mmoreka [IOK
https://m.edsoo.ru/7f41dff2

bubnunoreka LIOK

https://m.edsoo.ru/7f41el6
e

bu6mmorexa [JOK
https://m.edsoo.ru/7f41e42
a



https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e42a

80

81

82

&3

84

85

86

87

88

89

90

91

[Tpumeps rpadukoB, 3a1aHHBIX
bopmynamu

[Tpumeps! rpadKoB, 3a1aHHBIX
dbopmynamu

[Tpumeps! rpadHKoB, 3a1aHHBIX
bopmynamu
[Mpumeps! rpaduKoB, 3a1aHHBIX
bopmynamu

Urenne rpa)KoB pealbHbIX
3aBHCUMOCTEN

Urenue rpaduKoB peabHbIX
3aBUCUMOCTEHN

[onsarue GpyHkunuu
I'padux pynkunm

CsoiicTBa GyHKIUI

CgoiicTBa (yHKIMH

Jluneitnast pyHkuus

Jluneiinast pyHKIUSA

but6mmoreka [IOK
https://m.edsoo.ru/7f41e8a
8

bubnunoreka LIOK

https://m.edsoo.ru/7f41ed8
0

bubmuoreka [JOK
https://m.edsoo.ru/7f41ea2
4

bubnunorexa LIOK
https://m.edsoo.ru/7f41ef06

but6mmoreka [IOK
https://m.edsoo.ru/7f41f078

but6mmoreka [IOK
https://m.edsoo.ru/7f41f1fe

but6mmoreka [IOK
https://m.edsoo.ru/7f42728
2

but6mmoreka [IOK
https://m.edsoo.ru/7f42741
2



https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f427412

92

93

94
95

96

97

98

99

100

101

102

[Toctpoenue rpaduka IuHEHHON
byHKIIUN

[Moctpoenue rpadpuka ITuHEHHON
byHKIIUN

I'padux dynkmmm y =X|

I'padux pynkuum y =[x|
KoHTponbHas pabota 1mo teme
"Koopaunats! u rpadpuku. OyHkimn"

[ToBTOpEHNE OCHOBHBIX OHATUN U
METOOB Kypca 7 Kiacca, 00001eHme
3HaHUHN

IToBTOpEHKME OCHOBHBIX MOHITUH U
METOJOB Kypca 7 Kiacca, 00001IeHne
3HAHUN

[ToBTOpEHNE OCHOBHBIX OHATUN U
METOJIOB Kypca 7 Kiacca, 0000IIeHne
3HAHUU

IToBTOpEHKHE OCHOBHBIX MOHITUH U
METOOB Kypca 7 Kjacca, 00001IeHHe
3HAHUH

Wrorosas KoHTpOJIBbHAS paboTa

IToBTOpEHKE OCHOBHBIX MOHITUH U
METOOB Kypca 7 Kjiacca, 00001IeHHe
3HAHUH

OBIIEE KOJIMYECTBO YACOB 110
[NPOTPAMME

but6mmoreka [IOK
https://m.edsoo.ru/7f426d1

€

bu6mmorexa [JOK
https://m.edsoo.ru/7f41f50a
but6mmoreka [IOK

https://m.edsoo.ru/7f429¢6
c

Bbubnunoreka LIOK
https://m.edsoo.ru/7f429£32

bu6mmoreka [IOK
https://m.edsoo.ru/7f42a0e
0

bubnunoreka LIOK

https://m.edsoo.ru/7f42a27
a

bubnunoreka LIOK

https://m.edsoo.ru/7f42a90
0


https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a900
https://m.edsoo.ru/7f42a900

8 KUIACC

Ne
n/n

10

11

12

Tema ypoka

KBagpaTHbII KOPEHb U3 YUCIIA

[TonsiTue 00 ppaMOHaILHOM
qucie

I[eCSITI/I‘-IHBIe HpI/I6J'II/I)KeHI/I$I
HPpaluOHAJIBHBIX YUCCII

JlecsaTuuHble PUOTMKEHUS
VPPALMOHAJIBHBIX YUCENT

JlelicTBUTENIbHBIE YHCIIA
CpaBHeHHME NEUCTBUTEIBHBIX YHCEIT
CpaBHEHME ACHCTBUTEIBHBIX YHCEI

Apudmernueckuil KBaJpaTHBIH
KOpEHb

VYpaBHenue Buaa x> = a

CaoiicTBa apru(pMETHUIECKIX
KBaJIpaTHBIX KOpHEN

CaolicTBa apupmMeTUIECKUX
KBaJPaTHBIX KOPHEN

[Tpeobpa3oBaHue YHCTOBBIX

KoanyecTBo 4yacos

Bcero

KonTpoibHbI
e padoThI

IpakTHyeckn
e padoThI

Jara
H3y4YeHH
s

DJIeKTPOHHbBbIE
undposbie
o0pa3oBaTejibHbIE

pecypcsl

bu6mmoreka [JOK
https://m.edsoo.ru/7f42d45
2

bu6mmoreka [JOK
https://m.edsoo.ru/7f42eaaa

bub6mmoreka [JOK
https://m.edsoo.ru/7f42d86
2

bu6mmoreka [JOK
https://m.edsoo.ru/7f42d86
2

bu6mmoreka [JOK


https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
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14

15

16

17

18

19

20

BBIPAYKEHHI, COJIEPIKALIUX
KBaJIpaTHbIE KOPHU
[IpeoOpazoBaHme YUCIOBBIX
BBIPAYKEHHM, COJIEPKALLNX
KBaJpaTHbIE KOPHU
[IpeoOpazoBaHre YUCTOBBIX
BBIPAXKEHMI, COAEPIKAIINX
KBaJIpaTHbIE KOPHU
[IpeoOpazoBaHme YUCIOBBIX
BBIPAYKEHHI, COJIEPIKALLUX
KBaJIpaTHbIE KOPHU

CrereHn C LEIBIM ITI0Ka3aTeIeM

CrangapTHas 3amuch 4ucia.
Pa3mepbl 00bEKTOB OKPYIKAIOIIETO
Mupa (0T ANEMEHTAPHBIX YaCTHI] JI0
KOCMHUYECKUX 0OHEKTOB),
JUIUTEIBHOCTH IPOLIECCOB B
OKpYXarolieM MUpe

CBOIiCTBa CTEIEHHU C IIEIIBIM
[oKasarejieM

CBoiicTBa CTEIEHH C LIEJIBIM
[oKasarejieM

CBolicTBa CTEIICHU C OCJIbIM
IIOKa3aTcjIceM

https://m.edsoo.ru/7f42dd2
6

bu6mmoreka [{OK
https://m.edsoo.ru/7f42ded
4

bu6mmoreka [JOK
https://m.edsoo.ru/7f42e0b
e

bu6mmoreka [IOK
https://m.edsoo.ru/7f42e26
2

bu6mmoreka [IOK
https://m.edsoo.ru/7f4354a
4

bu6mmorekxa [IOK
https://m.edsoo.ru/7f43609
8

bu6mmoreka [JOK
https://m.edsoo.ru/7f43564
8

bu6moreka [IOK
https://m.edsoo.ru/7f43564
8

bu6mmoreka [{OK
https://m.edsoo.ru/7f43564
8



https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
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25

26

27

28

29

30

31

32

CBoICTBa CTEICHHU C OCJIbIM
IIOKa3aTcjiceM

CBoiicTBa CTEMEHHU C LIEJIBIM
[IOKa3aTelIeEM

KBagpartublii TpéxuneH
KBanparsslii TpEXuineH

PaznoxeHne KBaapaTHOTO
TpEXUJIEHa HA MHOKUTEIIN
Pa3znoxxeHne kBagpaTHOro
TpEXWIEHa HA MHOXKHUTEIU
KonrtponbHas pabora no rTemam
"KBagparusie kopHU. CTENEHN.
KBagpatublii Tpexunen"

Anrebpanueckas 1poob

JlonycTumble 3HaAYCHUS
NEPCMCHHBIX, BXOAALIUX B
anreOpanyecKue BHIPAXKECHUS

JomycTruMble 3HaYEHUS
MEPEMEHHBIX, BXOSIINX B
anreOpanvecKre BRIPOKCHHS

OCHOBHOE CBOMCTBO
anreOpandeckon Apoou

Coxkparnienne apodeit

bu6mmoreka [IOK
https://m.edsoo.ru/7f43599
a

bubmuoreka [JOK

https://m.edsoo.ru/7f435ed
6

bu6mmoreka [{OK
https://m.edsoo.ru/7f42fd38

bu6mmoreka [JOK
https://m.edsoo.ru/7f42fd38

bubmuoreka [JOK
https://m.edsoo.ru/7f42ec8
0

bubmuoreka [JOK
https://m.edsoo.ru/7f43038
2

bu6mmoreka [JOK
https://m.edsoo.ru/7f4308e
6

bu6mmoreka [JOK
https://m.edsoo.ru/7f430a8



https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f435ed6
https://m.edsoo.ru/7f435ed6
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a
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34

35

36

37

38

39

40

41

42

Cokpainenue apooei
Cokpaienue apooei

CnoxeHue, BBIYUTAHUE, YMHOKEHHE
U JIeJIeHUe anre0pandeckux poodei

CrnosxeHue, BBIMUTaHUE, YMHOKCHHE
U JIeTIeHNe anreOpandeckux apooeit

CrnosxeHue, BEIMUTaHHE, YMHOKCHHE
U JICJICHHE alnreOpandeckux Apooeit

CJIO)KGHI/IC, BbBIYUTAHUC, YMHOXKCHUC
U JICTICHUE anreOpandecKux apooei

[IpeoOpa3zoBaHme BRIpAXKEHUH,
COJIEpIKaIIUX aNreOpandecKue
Ipodu
[IpeoOpa3oBanme BeIpaKEHUH,
CoJIeprKaluX anredpandeckue
npodu
[IpeobOpazoBaHue BBIpAXKEHUH,
CoJIepKalIuX anreOpandeckue
Ipodu

KoHnTtponbHas pabota 1mo teme
"Anrebpanyeckas 1poop"

a

bu6mmoreka [JOK
https://m.edsoo.ru/7f430f44

bu6mmoreka [IOK
https://m.edsoo.ru/7f430f44

bu6moreka [IOK
https://m.edsoo.ru/7f43128
c

bubmuoreka [JOK
https://m.edsoo.ru/7f4315¢
0

bu6mmoreka [JOK
https://m.edsoo.ru/7f4318c
2

bu6mmoreka [JOK
https://m.edsoo.ru/7f431a2
0

bu6mmoreka [JOK
https://m.edsoo.ru/7f43259
c

bu6mmoreka [IOK
https://m.edsoo.ru/7f43273
6

bu6mmoreka [JOK
https://m.edsoo.ru/7f43273
6

bu6mmorexka [JOK

https://m.edsoo.ru/7f431d3
6



https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f431d36
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44
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47

48
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51

52

53

54

KBanpaTHoe ypaBHeHHE
Henonnoe kBagpaTHOE ypaBHEHHE

Henonnoe KBaApPaTHOC YpAaBHCHUC

dopmyia KOpHEN KBaJIPaTHOTO
ypaBHEHUS

dopMyia KOpHEHW KBaIpaTHOTO
ypaBHEHUs

dopmyia KOpHEN KBaJIPaTHOTO
ypaBHEHUS

Teopema Buera

Teopema Buera

Pemenue ypaBHeHUH, CBOIAIIUXCA K
KBaJIpaTHBIM

Pemenue ypaBHeHUH, CBOIAIIUXCA K
KBaJIpaTHBIM

[Tpocreiinme apoOHO-
palMOHALHBIC yPaBHEHHS

[Ipocreitmme npoOHO-
panroHaIbHBIE YPAaBHEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/7f42eela
bu6mmoreka [JOK
https://m.edsoo.ru/7f42eela
bu6mmoreka [IOK
https://m.edsoo.ru/7f42eela

bu6mmoreka [{OK
https://m.edsoo.ru/7f42£158

bu6mmoreka [JOK
https://m.edsoo.ru/7f42{3{6

bu6mmoreka [IOK
https://m.edsoo.ru/7f42f5a4

bubmuoreka [JOK
https://m.edsoo.ru/7f42fef0
bubmuoreka [JOK

https://m.edsoo.ru/7f43007
6

bu6mmoreka [JOK
https://m.edsoo.ru/7f43c54
2

bu6mmoreka [JOK
https://m.edsoo.ru/7f43¢3d
0

bu6mmoreka [{OK
https://m.edsoo.ru/7f4328¢
6

bu6mmoreka [JOK
https://m.edsoo.ru/7f432b6

€



https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f432b6e
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58

59

60

61

62

63

64

65

Perenne TeKCTOBBIX 3a/1a4 C
MTOMOIIBIO KBA/IPATHBIX YPABHEHUN

Pemienne TeKCTOBBIX 3a7a4 C
MMOMOIIBIO KBAAPATHBIX ypaBHCHI/Iﬁ

KonTponbHas paboTa 1o teme
"KBanpaTtHble ypaBHeHuUs"

JIuneliHoe ypaBHEHUE C IBYMs
HepEeMEHHBIMH, €T0 rpaduk,
[IPUMEPBI PEILICHNS YPAaBHEHUH B
LEJIBIX YUCIIaxX

JIuHeitHOe ypaBHEHUE C IBYMS
MepEeMEHHBIMH, €T0 TpaduK,
MPUMEPHI PEIlIeHUs] ypaBHEHUH B
LEJbIX YUCIIax

JIuneliHoe ypaBHEHUE C IBYMs
NepeMEHHBIMH, €T0 rpaduk,
IPUMEpHI PELLICHUS] YPABHEHUH B
LEJIBIX YUCIIaX

Pemuienue cuctem AByX JIUHEHHBIX
YpaBHEHUH C JIBYMsI IEPEMEHHBIMU
Pemienne cucrem ByX JIMHEMHBIX
ypaBHEHUH C ABYMSI IEPEMEHHBIMU
Peuienue cuctem AByX JIUHEHHBIX
YpaBHEHUH C JIBYMsI IEPEMEHHBIMU
IIpumepsl penieHus cucTeM
HEJIMHENHBIX YPABHEHUH C IBYMs
nepeMEHHBIMU

[TpumMeps! perieHus CucTeM

bu6mmorexa [JOK
https://m.edsoo.ru/7f42175¢

bu6moreka [IOK
https://m.edsoo.ru/7f42f8f6

bu6mmorexa [JOK
https://m.edsoo.ru/7f43012



https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2
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67

68

69

70

71

72

73

74

75

76

HEJIMHENHBIX YPABHEHUH C IBYMs
NIEPEMEHHBIMU

I'paduueckas unTepnperauus
YPaBHEHUS C ABYMS IIEPEMEHHBIMU
Y CUCTEM JIMHENHBIX YPaBHEHUM C
JByMsl IIEPEMEHHBIMU

I'padmueckas uHTEpIIpETALINS
YPaBHEHUS C ABYMS IEPEMEHHBIMU
Y CUCTEM JIMHEHWHBIX YPABHEHUM C
JIBYyMsI [IEPEMEHHBIMU

Pemenue TekcToBbIX 3a/1a4 ¢
IIOMOILBIO CUCTEM YPaBHEHUIN
Penrenne TEKCTOBBIX 3a7a4 C
MIOMOIIBIO CUCTEM YPaBHEHUM
Pemenue TekcToBBIX 3a/1a4 ¢
IIOMOILBIO CUCTEM YPaBHEHUI
YuciioBbIE HEPABEHCTBA U UX
CBOMCTBA

YuciioBble HEPABEHCTBA U UX
CBOICTBa

HepaBeHCcTBO ¢ 0JHOM TTEpEMEHHOM

JIvHeiHbIe HEpaBEHCTBA C OJHOM
MEPEMEHHOM U UX PEIICHUE

JInnelinble HEpaBEeHCTBA C OJTHOM
IIEPEMEHHOM U UX PELICHHE

JIunelinble HEPABEHCTBA C OTHOM

bubmuoreka [JOK
https://m.edsoo.ru/7f43d6d
6

bubmuoreka [JOK
https://m.edsoo.ru/7f43d6d
6

bub6mmoreka [JOK
https://m.edsoo.ru/7f42c69
2

bu6mmoreka [JOK
https://m.edsoo.ru/7f42c84
0



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42c840
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80

81

82

&3

84

85
86

87

IIEPEMEHHOM U UX PELICHHE

CucTtemMbl TUHEHHBIX HEPABEHCTB C
OJHOU MEPEMEHHON U X PEUICHUE

CucreMbl TUHENHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOM U UX PEILICHUE

CucreMbl TUHEHHBIX HEPABEHCTB C
OJHOU MEPEMEHHON U X PEUICHUE
H300paxeHue peleHus JMHEHHOTO
HEpPaBEHCTBA U UX CUCTEM Ha
YUCJIOBOU MIPSAMOMN

N3o0paxenue pemieHus TIMHEHHOTO
HEPAaBEHCTBA U UX CUCTEM Ha
YUCJIOBOU MIPSIMOM

KonrtponsHas pabora no remam
"HepasenctBa. Crucrembl
ypaBHEHHUH"

[onarue GpyHkuuu

OO0nacTp onpeeneHns 1 MHOKECTBO
3HAYCHUH (PYHKITUN

CnocoOsI 3a1anus GyHKIUH
I'padux pynkumm
CBoiicTBa QyHKIIUH, UX
oToOpakeHHe Ha rpaduke

bu6mmoreka [JOK
https://m.edsoo.ru/7f42cb8
8

bu6mmoreka [IOK
https://m.edsoo.ru/7f42cd2

C

bubmuoreka [JOK

https://m.edsoo.ru/7f42c9¢
4

bu6mmoreka [JOK
https://m.edsoo.ru/7f42c9%e
4

bu6mmoreka [IOK
https://m.edsoo.ru/7f433c1
2

bubmuoreka [JOK

https://m.edsoo.ru/7f433d8
4



https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84
https://m.edsoo.ru/7f433d84
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99

YreHne u mocTpoeHne rpadukoB
byHKIMA

[Tpumeps! rpadukoB GyHKIUH,
OTPaKAIOIIMX pealIbHbIE MPOLIECCHI
QOyHKIINH, OTIMCHIBAIOIIIE MTPSIMYIO
1 00paTHYIO IPONOPIUOHATIbLHBIE
3aBHUCUMOCTH, UX TpapuKu
l'unepOona

['unepOoma

I'paduk pynkuuum y = x*

I'padux pyHkumm y = x>

OyHkn y =x2,y =x3, y=Vx,y =
[x|; rpadmdeckoe pemeHue
YPAaBHEHUHN U CUCTEM ypaBHEHUIN
OyHku y =x>, y =x3, y=Vx,y =
[x|; rpadmyeckoe perieHue
YPAaBHEHUU U CUCTEM yPaBHEHUHN
[ToBTOpEHNE OCHOBHBIX MOHATUH U
METOJ0B KypcoB 7 U 8 KIIacCOB,
000011IeHE 3HAHUHA

[loBTOpEHNE OCHOBHBIX MOHATUH U
METOJIOB KypcoB 7 U 8 KIIacCOB,
00o011eHue 3HaHUH

[ToBTOpEHNE OCHOBHBIX OHATHUN U

bubmuoreka [JOK
https://m.edsoo.ru/7f434bb
c

bu6mmoreka [JOK
https://m.edsoo.ru/7f4343¢
2

bu6mmoreka [IOK
https://m.edsoo.ru/7f43457
2

bu6mmoreka [JOK
https://m.edsoo.ru/7f434d3
8

bubmuoreka [JOK
https://m.edsoo.ru/7f434eb
4

bubmuoreka [JOK

https://m.edsoo.ru/7f4371a
a

bu6mmoreka [IOK
https://m.edsoo.ru/7f43736
C

bu6mmoreka [JOK
https://m.edsoo.ru/7f43751



https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f437510

METOJ0B KypcoB 7 U 8 KIIacCOB,
000011IeHEe 3HAHNUHA

[ToBTOpEHUE OCHOBHBIX MOHATUH U
100 METOJOB KypCOB 7 U 8 KIIacCOB,
0000111eHIe 3HAHUIA

101 Wrorosas kKoHTpoJbHAS paboTa

[ToBTOpEHNE OCHOBHBIX OHATHUN U
102 METO/IOB KypCOB 7 U 8 KJIacCOB,
000011IeHIe 3HAHMIA

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102

0

bu6mmoreka [{OK
https://m.edsoo.ru/7f4376b
4

bu6mmoreka [{OK
https://m.edsoo.ru/7f436b8
8

bu6mmoreka [IOK
https://m.edsoo.ru/7f43785
8



https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f437858
https://m.edsoo.ru/7f437858

9 KUIACC

Kosaun4yecTBo 4acoB JIeKTPOHHBbIE
Jlara
Ne uudposbie
Tema ypoxa KonTpoabHbI IIpakTH4eckn HM3Yy4CHHU
n/n Bcero oOpa3oBaTe/ibHbIE
e padoThbI e padoThbI A
pecypchl

PanmonannHbie quciia,
HUppalOHAJIbHBIC YKCJIa, KOHCYHBIC U 1
OECKOHEUHEBIE JCCATUYHBIC ,I[pO6I/I

MHOXECTBO JICHCTBUTEIILHBIX YHCEIT;
JIeMCTBUTEINILHBIC UMCIa Kak 1
OCCKOHEYHBIC JACCSITHYHBIC IPOOH

B3anMHO 01HO3HaYHOE COOTBETCTBUE

M€Ky MHOKECTBOM

JNEHUCTBUTENbHBIX YUCET U 1
MHOECTBOM TOUEK KOOPJIUHATHOMN

MPAMON

CpaBHeHHE IEUCTBUTEIBHBIX YHCEII,
apu(pMeTUIECKHUE IEUCTBHUS C 1
NEHCTBUTEILHBIMU YHCIIAMH

HpI/I6J'II/I)KéHHOG 3HAa4YCHHEC BCIINYNHBI,

TOYHOCTb MPUOIMKEHUS !
OxkpyriieHne gucen 1
OxpyrieHnue yncen 1
[Ipukuaka 1 oleHKa pe3yJbTaToB 1
BBIYUCIICHUI

[Tpukuaka 1 OIIeHKA pe3yIbTaToB |

BBIYHMCIIEHUN



10

11

12

13

14

15

16

17

18

19

JInnelinoe ypaBHeHue. Pemenne
YpPaBHEHUH, CBOJAIINXCS K
JIMHEWHBIM

JIunelinoe ypaBHenue. Pemienue
YPaBHEHUH, CBOASAIIUXCS K
JINHEVHBIM

KBagparnoe ypaBHeHue. Pemenue
YPaBHEHHH, CBOIAIINXCSA K
KBaJIpaTHbIM

KBanpaTtHoe ypaBHeHue. Pemenue
YPaBHEHUH, CBOJIALLINXCS K
KBa/IpaTHBIM

bukBanpaTHbie ypaBHEHHUS

bukBanpatHble ypaBHEHUs

IIpumepsl penieHust ypaBHEHUN
TpeTbel U YETBEPTOU CTEIIEHEH
Pa3IoKEHUEM Ha MHOXKUTEIN

[Ipumepsl penieHust ypaBHEHUM

TpETheil U YETBEPTOM CTEIEHEN
pa3ioKeHUEM Ha MHOXKHUTEITH

Pemenne npoOHO-palioOHaNIbHbBIX
YpaBHEHUU

Pemenue 1poOHO-paioOHaIBHBIX
YpaBHEHUN

bubmnorex [JOK
https://m.edsoo.ru/7f43bf66

bubnunorexa LIOK
https://m.edsoo.ru/7f43c54
2

but6mmoreka [IOK
https://m.edsoo.ru/7f43c54
2

but6mmoreka [IOK
https://m.edsoo.ru/7f43¢c3d
0

bu6mmorexa [JOK
https://m.edsoo.ru/7f43¢3d
0

bubnunoreka LIOK

https://m.edsoo.ru/7f43c9b
6

bubnunorexa LIOK
https://m.edsoo.ru/7f43c9b



https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
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21

22

23

24

25

26

27

28

29

30

31

Pemrenuie TeKCTOBBIX 3a1a4
anre0OpanvdecKuM METOI0M

Pemenne TekCcTOBBIX 3324
anredpandeckuM MeTOA0M
Pemrenue TeKCTOBBIX 3a1a4
anreOpanvdecKuM METOI0M

KonrponsHas pabora no teme
"YpaBHEHMsI ¢ OHON EpeMEHHON"

VYpaBHeHHE C IByMsI IEPEMEHHBIMU U
ero rpauk

VYpaBHEHHE C IByMsI IEPEMEHHBIMU H
ero rpaduk

Cucrema 1ByX JIMHEHHBIX YPaBHEHUN
C ABYMs IIEPEMEHHBIMU U €€ pelIcHue
Cucrema ByX JIMHEHHBIX YpaBHEHHUH
C ABYMs IIEPEMEHHBIMU U €€ pelIeHue
Cucrema 1ByX JIMHEHHBIX YPaBHEHUN
C ABYMs IIEPEMEHHBIMU U €€ pelIcHue
Cucrema ByX JIMHEHHBIX YpaBHEHHUH
C ABYMs IIEPEMEHHBIMU U €€ pelIeHue
Pewrenue cucreM I1ByX ypaBHEHUH,
OJIHO U3 KOTOPBIX JINHEWHOE, a
JIpyroe — BTOPOU CTEIIEHU

Pemenue cucrem AByX ypaBHEHUM,
OJIHO U3 KOTOPBIX JUHEHHOE, a

(@)

but6mmoreka [IOK
https://m.edsoo.ru/7f43d0b
4

bubnunoreka LIOK

https://m.edsoo.ru/7f43d0b
4

bu6mmorexa [JOK
https://m.edsoo.ru/7f43d23
a

but6mmoreka [IOK
https://m.edsoo.ru/7f43d55

a


https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a
https://m.edsoo.ru/7f43d55a

32

33

34

35

36

37

38

39

40

41

42

JIpyroe — BTOPOH CTENIEHU

Pemenue cucreM AByX ypaBHEHHI,

OJIHO U3 KOTOPBIX JIMHEWHOE, &
JIpyroe — BTOPOU CTEIIEHU

Pemenne cucrem ByX ypaBHEHHI,

OJIHO U3 KOTOPBIX JIMHEIHOE, a
JIpyroe — BTOPOH CTENEHU
I'paduueckas uaTEpIIpeTaLIUS
CUCTEMBI YPAaBHEHH C ByMs
MepeMEHHbIMU

Pemrenue TeKCTOBBIX 3a1a4
anre0pandecKuM crocooom
Pemrenne TekcTOBBIX 337124
asre0panyeckuM crocodoom
KonTponbhas pabota no teme
"Cucremsbl ypaBHEHUN"
UucnoBble HEPABEHCTBA U UX
CBOICTBA

HucnoBble HEPABEHCTBA U UX
CBOMCTBA

JInHeliHbIE HEPABEHCTBA C OJTHOU
IIEPEMEHHOM U UX PEIICHHE
JIuHeitHbIe HEpaBEHCTBA C OJTHOM
IIEPEMEHHOM U UX pELICHHE
JInHeliHbIE HEPABEHCTBA C OJTHOU
IIEPEMEHHOM U UX PEIICHHE

but6mmorekxa [IOK
https://m.edsoo.ru/7f43ad5
a

bubnunorexa LIOK
https://m.edsoo.ru/7f43af08

bubanoreka IJOK
https://m.edsoo.ru/7f43af08

bubnunorexa LIOK
https://m.edsoo.ru/7f43af08



https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08

43

44

45

46

47

48

49

50

51

52

53

54

CucreMbl TMHENHBIX HEPABEHCTB C
OJIHOM IEPEMEHHON U UX PELICHHE

Cuctembl TMHEHHBIX HEPABEHCTB C
OJIHOW MEPEMEHHOU U UX PELICHUE

CucreMbl TUHEHHBIX HEPABEHCTB C
OJIHOM IEPEMEHHON U UX PELICHHE

KBa)IpaTHI)IG HCPABCHCTBA U UX
perieHne

KBal[paTHLIe HCPAaBCHCTBA U UX
perieHne

KBanparHbie HEpaBEeHCTBA U UX
pelieHne

KBanpaTHble HEpaBEHCTBA U UX
pelieHue

KBanpaTHble HEpaBeHCTBA U UX
pelieHue

I'paduueckas HHTEpIIpETALIUSI
HEPaBEHCTB U CHCTEM HEPABEHCTB C
IABYMsI TIEPEMEHHBIMH
['paduaeckas naTEepIpeTaIIys
HEpPaBEHCTB U CHCTEM HEPABEHCTB C
ABYMsI IIEPEMEHHBIMU
Konrponsnas padora no teme
"Hepasencrsa"

Ksagparnunas pynkius, e€ rpadux u

CBOICTBa

bubnunorexa LIOK
https://m.edsoo.ru/7f43b09
8

but6mmoreka [IOK
https://m.edsoo.ru/7f43b21
e

bu6moreka [JOK
https://m.edsoo.ru/7f43b5a
2

bubmanoreka LJOK
https://m.edsoo.ru/7f43b09
8

bu6moreka [JOK
https://m.edsoo.ru/7f4396¢



https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f4396c6

55

56

57

58

59

60

61

62

63

64

65

KBagparuunas ¢pyHkuus, e€ rpagux u
CBOMCTBA

Ksagparnunas pynkius, e€ rpadux u
CBOMCTBA

[Tapabosa, KOOpAMHATHI BEPIIMHBI
napaboIIbl, 0Ch CHMMETPHUH MapadoIIbl

[Tapabora, KOOpAWHATHI BEPIIMHBI
napaboJIbl, 0Cb CHMMETPHUH MapadoIbl

[Tapabosna, KOOpAMHATHI BEPIIMHBI
napaboIIbl, 0Ch CHMMETPHUH MapadoIIbl

[Tapabosa, KOOpAMHATHI BEPIIMHBI
napaboIIbl, 0Ch CHMMETPHUH MapadoIIbl

[Tapabora, KOOpAUHATHI BEPIIMHBI
napaboJIbl, 0Cb CHMMETPHUH 1apadoIbl

[Tapabosa, KOOpIMHATHI BEPIIMHBI
napaboJibl, 0Ch CHMMETPHUH TapadoJIhl
I'paduxu pynkmmit: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|

I'padpuxu Qynkumit: y =kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|

I'paduxu pynkmmit: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|

6

bubmanoreka LJOK
https://m.edsoo.ru/7f43984
2

bubnunoreka LIOK
https://m.edsoo.ru/7f4399b
4

bu6mmoreka [JOK
https://m.edsoo.ru/7f439eb
4

but6mmoreka [IOK
https://m.edsoo.ru/7f43a03
a

bu6nunoreka LIOK
https://m.edsoo.ru/7f43alac

bubmuoreka [{OK
https://m.edsoo.ru/7f43a31
e

but6mmorekxa [IOK
https://m.edsoo.ru/7f43a52
6



https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a526
https://m.edsoo.ru/7f43a526

66

67

68

69

70

71

72

73

74

75

I'paduku pynkumii: y =kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
I'padpuxu Gynkumit: y =kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
I'paduku pynkumii: y =kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|

KonTponbhas pabota no teme
"OyukIIN"

TlonsaTue yncinoBon
OCJIEJ0BATEIbHOCTHU

3aganue MociIeq0BaTEIbHOCTH
peKyppeHTHOU hopmyIioi u
dhopmyIoit n-ro wieHa

Apudmernueckast 1 reOMETpUUECKast
Iporpeccun

ApudmeTrueckasi U reOMeTpHUECKast
MIPOrpeccuu

@opMyIIbl N-TO YICHA
apu(pMeTHIECKOI U TeOMETPHUECKON
IIPOrPECCUM, CYMMBI IIEPBBIX N
YJICHOB

@®opMyJIbl N-TO YJIeHa
apu(pMeTUYeCcKoil U reOMeTpPUUECKON
MIPOrpeccuii, CYMMBI MEPBBIX N
YJICHOB

bubnunorexa LIOK
https://m.edsoo.ru/7f43ab8
4

but6mmoreka [IOK
https://m.edsoo.ru/7f43e6¢
6

but6mmoreka [IOK
https://m.edsoo.ru/7f43ebd
a

bu6mmoreka [JOK
https://m.edsoo.ru/7f43ed7
e

bu6mmorexa [JOK
https://m.edsoo.ru/7f43{3b4

bubmuoreka [JOK
https://m.edsoo.ru/7f43f58a

but6mmoreka [IOK
https://m.edsoo.ru/7f43ef2c



https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c

76

77

78

79

80

81

82

83

84

@opMyIIbI N-TO YJICHA
apupMeTUIECKON U TEOMETPUUECKON
IIPOTPECCUM, CYMMBI ITEPBBIX N
YJICHOB

@opMyIIbl N-T0 YIEHA
apu(pMETHYECKON U TEOMETPUIECKOI
IIPOrPECCUi, CyMMBI IIEPBBIX N
YJICHOB

®opmyJibl N-TO YieHa
apupMETHIECKONU U TEOMETPUUIECKON
MIPOrpeccuii, CyMMBbI MEPBBIX N
YJICHOB

N300paxeHne 4IeHOB
apu(pMeTHIECKOIN U TEOMETPHUIECKON
MPOTPECCUI TOUKaMH Ha
KOOPAMHATHOW INTOCKOCTH

N3o0pakeHue 4seHoB
apu(pMETHIECKONU U TEOMETPUUIECKON
MPOrpecCuil TOUKaMu Ha
KOOPAWHATHOU INIOCKOCTH
JIMHEWHBIN 1 SKCTTOHEHITNAIHHBII
poct

CnosxHble TPOLIEHTHI
Ci1o)HbI€ TPOUEHTHI

KonTtponbHas paboTa mo teme
"UucIioBLI€ IIOCIEA0BATEILHOCTH "

bubnunoreka LIOK
https://m.edsoo.ru/7f43f0c6

but6mmoreka [IOK
https://m.edsoo.ru/7f43f72e

bu6moreka [JOK
https://m.edsoo.ru/7f43{8a0

bubmuoreka [JOK
https://m.edsoo.ru/7f43fe0e

bubnunorexa LIOK
https://m.edsoo.ru/7f4401a
6

bu6moreka [JOK
https://m.edsoo.ru/7f4404{8



https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0
https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8

85

86

87

88

89

90

91

92

[ToBTOpenue, 0600IIEHNE U
CHCTEeMAaTH3alMs 3HaHUH. 3aIHCh,
CpaBHEHUE, AEHUCTBUS C
NeCTBUTENbHBIMU YHCIIAMH,
quCIIOBas MpsAMas

[ToBTOpeHue, 06001EeHNE 1
cucremaTusauus 3HaHui. [IpoueHTsl,
OTHOLIEHUS, TPOTIOPIIUHU

[ToBTOpeHmE, 0600IIEHNE U
cUCTeMaTu3allis 3HaHUI.
OxkpyrieHue, mpuoOImKeHre, OIICHKa

[ToBTOpeHUe, 06001EeHNE 1
cucTeMaTu3aIys 3HaHuH. Pemenue
TEKCTOBBIX 3371a4 apUPMETHICCKIM
CII0cO00M

[ToBTOpEeHME, 0000IIEHNE 1
cucTeMaTu3anus 3HaHui. Pemenne
TEKCTOBBIX 33J1a4 apU(PMETHICCKUM
crmocobom

[ToBTOpenue, o6o0IIEHNE U
cucTeMaTu3aIys 3HaHuH. Pemenne
TEKCTOBBIX 3aJ1a4 apUPMETUICCKUM
crmocodom

[ToBTOpeHue, 06001IeHNE 1
cUCTEeMaTH3aIlMs 3HAHHH.
[TpeoOpa3oBanue anredpanvdeckux
BBIPAKCHUH, IOMyCTUMBIC 3HAUCHUS

[ToBTOpeHue, 06001IEeHNE 1
CUCTEMAaTU3alUs 3HAHUU.

bubanoreka LJOK
https://m.edsoo.ru/7f443b1
2

bubnunorexa LIOK
https://m.edsoo.ru/7f443cd
4

bubnunorexa LIOK
https://m.edsoo.ru/7f443fea

bub6mmorexa [JOK
https://m.edsoo.ru/7f4441c¢
a

but6mmoreka [IOK
https://m.edsoo.ru/7f44436



https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364
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95

96

97

98

99

[IpeobpazoBanue anredpandecKux
BLIpa)KeHPIfI, A0IYCTHUMBIC 3HAYCHHA

[ToBTOpeHue, 06001IeHNE 1
cUCTEeMaTH3aIHs 3HAHHH.
[TpeoOpa3oBanue anredpanvaeckux
BBIpa)KeHHﬁ, A0IYCTHUMBIC 3HAYCHHUA

[ToBTOpenue, 0600IIEHNE 1
cUCTEMaTH3alusl 3HAHWUM.
[TpeobpazoBanue anredpandecKux
BBIPAXKEHUI, TOMyCTUMbIE 3HAYCHUS

[ToBTOpeHUEe, 06001IIeHNE 1
cucremaTusauus 3HaHul. OyHKuuu:
IIOCTPOEHHUE, CBOMCTBA U3yUYEHHBIX
byHKIUH

IToBTOpeHue, 0600IIEHNE 1
cucTeMarusanus 3HaHui. OYHKINU:
MOCTPOEHHE, CBOMCTBA U3YUEHHBIX
byHKIUH

[ToBTOpenue, o6o0IIEHNE U
cucremaTusauus 3HaHul. OyHKuuu:
ITIOCTPOEHHE, CBOMCTBA U3yUYEHHBIX
byHKIMIA

[ToBTOpeHue, 06001IeHNE 1
cucTeMarusanus 3HaHuii. OYHKINH:
MOCTPOCHHE, CBOMCTBA U3YYEHHBIX
byHKIUH

[ToBTOpeHue, 06001IeHNE 1
cUucTeMaTu3alus 3HaHUM.

I'paduueckoe penieHre ypaBHEHUN U

[~

but6mmoreka [IOK
https://m.edsoo.ru/7f444612

bubmuoreka [JOK
https://m.edsoo.ru/7f444a9
4

but6mmoreka [IOK
https://m.edsoo.ru/7f444c5
6

but6mmoreka [IOK
https://m.edsoo.ru/7f444144

but6mmoreka [IOK
https://m.edsoo.ru/7f44516
a

bubnunoreka LIOK

https://m.edsoo.ru/7f4452¢
6

but6mmoreka [IOK
https://m.edsoo.ru/7f44551
6



https://m.edsoo.ru/7f444364
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IMNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIsS€TCA OJHUM U3 OINOPHBIX KYpPCOB OCHOBHOTO OOIIETO
0o0pa3oBaHUs: OHa O0OECIIEYMBACT U3yUCHUE APYTUX JTUCIUIUIMH KaK €CTECTBEHHO-
HAy4YHOTO, TaK M TYMaHUTapHOTO IIMKJIOB, €& OCBOCHHWE HEOOXOJUMO s
NpOJOKEHUsT O00pa3oBaHMs M IS TOBCEAHEBHOW KWM3HU. PazButue vy
0oOy4Jaronuxcsi HAyYHBIX TMPEACTABICHHA O TIPOUCXOXKJIECHWW W CYIIHOCTH
anredpanyeckux aOCTpakIui, crnoco0e OTpaXeHUsT MaTEeMaTUYEeCKON HayKou
SIBJICHUA W TMPOIECCOB B MPHUPOJE U OOIIECTBE, POJIU MATEeMaTUYECKOTrO
MOJICTUPOBAaHUS B HAYYHOM TIO3HAHMM W B TPAKTHKE CIOCOOCTBYET
(GbOpMHUPOBAHNIO HAYYHOTO MHUPOBO33PEHHUS U KAYECTB MBINIJICHUS, HEOOXOIMMBIX
JUIsL ajanTalMyd B COBpPEMEHHOM mudpoBoM obuiectBe. M3ydeHue anreOpsl
obecrieuMBaeT  pa3BUTHE yMEHHUS  HaON0AaTh, CpaBHHUBATh, HAaXOJUTh
3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIIJICHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBAaTH CBOM JCHCTBHUS, BBIBOIBI, (DOPMYyIHpPOBATH
yTBepkneHus. OcBoeHne Kypca anreOpsl 0OecreunBaceT pa3BUTHE JIOTUYECKOTO
MBIIIJICHUSI OOYYaIOIIUXCS: OHU HCIONB3YIOT JIEyKTUBHBIE W WHIYyKTUBHBIC
paccykneHus, o0OOIIeHne ¥ KOHKPETH3alUI0, a0CTparupoBaHUE WM aAHAJIOTHIO.
OOyuenue anrebpe mpeanojaracT 3HAYUTCIBHBIN O00BEM CaMOCTOSTEIBHOU
NESATEIHPHOCTH  OOYyYalomUXCs, MO3TOMY CaMOCTOATENIbHOE pEIIeHHe 3ajad
00yJaronIMMUCS SBIAETCS pealn3aluei 1esTeIbHOCTHOTO MPUHITUIIA 00ydYEeHUSI.

B crpykrype mnporpammbl yuyeOHOro Kypca «Ainredpa» yriayOonéHHOTO
U3YYEHUSI OCHOBHOE MECTO 3aHMMAIOT COJIEP)KATENbHO-METOINYECKUE JTMHUU:
«Yucna u BbIUKUCICHUA», «ANreOpanyeckue BbIPAKEHUS», «YpaBHEHHUS U
HepaBeHCTBa», «Dyukuum»y. Kaxnmas u3 3TUX colepKaTelbHO-METOIUYECKUX
JIMHUYN pa3BUBAETCSl HA MPOTSKEHUU TPEX JIET U3YyUCHUSI Kypca, B3aUMOJIEHCTBYS C
JIPYTrUMHU €ro JUHUSMU. B Xoxe u3ydeHuss Kkypca OOydaroHIMMCSl TPUXOJUTCA
JIOTUYECKU PaCcCy’KJIaTh, UCIIOJIb30BaTh TCOPETUKO-MHOKECTBCHHBIN S3bIK. B CBsI3n
C 3TUM B MPOTrpaMMy y4eOHOTO Kypca «Anredpa» BKIHOUYEHBI HEKOTOPhIE OCHOBBI
JIOTUKHW, TIPEJCTaBJICHHbIE BO BCEX OCHOBHBIX pa3feiaXx MaTeMaTH4YeCKOIo
o0pa3oBaHUsI W  CIOCOOCTBYIOIIME  OBJIQJCHUI0O  OOyYalOIUMHCS  OCHOB
YHUBEPCAJIBHOTO MaTeMaTudeckoro si3bika. ConaepKaTelbHOW U CTPYKTYpHOM
O0COOEHHOCTBIO Y4YeOHOro Kypca «AnreOpa» SBISETCS €ro HHTErPUPOBAHHBIN
XapaxTep.

Conepxkanue mmHUM «Yucna ©W  BBIYUCICHUS» CIYKAT OCHOBOM JUIA
JTaTbHEUIIIET0 U3YYEHUs MaTEeMAaTHUKH, CIOCOOCTBYET Pa3BUTHUIO y OOYyYarOIIUXCA
JIOTUYECKOTO MBIIUICHUS, OPMUPOBAHUIO YMEHHS MMOJIH30BATHCS aIrOPUTMaMHU, a
TaK)Ke MPUOOPETCHUIO MPAKTUUECKUX HABBIKOB, HEOOXOAMMBIX JIJISI TIOBCETHEBHOM
KU3HU. Pa3BUTHE MOHATHS O YHCIIE HA YPOBHE OCHOBHOTO OOIIETO 0Opa3oBaHUS
CBS3aHO C PAIMOHATHLHBIMU W HWPPANMOHATBLHBIMU YHCIAMH, (OPMUPOBAHUEM



MPEJCTaBICHUM O JIEUCTBUTEILHOM 4YHCJE. 3aBEpIICHHE OCBOCHHS YHCIOBOU
JMHUH OTHECEHO K CpeIHEMY 00I11ieMy 00pa30BaHUIO.

Copepxanue qByX anredpandeckux JUHUN — « AnreOpanuecKkue BhIpaKCHUS
U «YpaBHEHUS] U HEPABEHCTBAa» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYUAIOIIUXCS
MaTeMaTUYECKOro amnmnapara, HeOOXOAMMOIO JUIsl peUleHHs 3ajad MaTeMaTHKH,
CMEXHBIX MPEAMETOB U OKpYyXKarollel peanbHocTi. Ha ypoBHE OCHOBHOT'O OOIIIETO
oOpa3zoBaHMsl y4eOHBIH MaTepual TPYIIUPYETCS BOKPYT  PpalMOHAIbHBIX
BBIpOKEHUN. AjreOpa JIEMOHCTPUPYET 3HAYECHUE MATEMaTUKM KakK s3bIKa JJIst
MOCTPOCHUS MAaTeMAaTHUYECKUX MOJIeNeil, OMHUCaHus TPOLECCOB U SIBJICHUMN
peanbHOoro mupa. B 3agaunm oOyueHus anreOpe BXOIAT TakkKe JalbHeilee
pa3BUTHE QJITOPUTMHYECKOTO MBIIUICHUS,, HEOOXOJUMOIr0, B YAaCTHOCTH, A
OCBOCGHMS Kypca HMHGOPMATHKH, U OBJAJCHUE HABBIKAMHU JEAYKTHBHBIX
paccyxnenuid. IIpeoOpa3zoBaHue CUMBOJIBHBIX (OPM CHOCOOCTBYET Ppa3BUTHUIO
BOOOpakeHMs1, CHOCOOHOCTEN K MaTEMaTHYECKOMY TBOPUECTBY.

Conepxanue pyHKIMOHANBHO-TPaQUUECKON JIMHUK HALEIEHO Ha MOJIyYeHHE
oOy4JaronMMucs 3HaHUM 0 (PYHKIMSAX KaK Ba)KHEHIIEH MaTeMaTH4ecKol MOJenu
JUISl OLTUCAHUSI U UCCIEAOBaHUS pa3HOOOPa3HBIX MPOLECCOB U SIBJICHUN B MPUPOJIE
u obmectBe. M3yueHue martepuana CrOCOOCTBYET PA3BUTHUIO Yy OOYyYarOIIMUXCS
YMEHUS UCTIONb30BATh PA3JINYHbIE BbIPA3UTEIbHBIE CPEACTBA SA3bIKA MATEMATUKH —
CJIIOBECHOTO, CHMBOJIMYECKOTO, TpauuecKkoro, BHOCUT BKJIaJ B (OPMUPOBAHHE
IPEICTaBICHUNA O POJIM MATEMAaTHKU B Pa3BUTHH LIMBUJIM3ALUU U KYJIbTYPHI.

YrnyOnéHHbIi KypcC anreopsl XapaKTepU3yeTCs U3Y4YEHUEM
JOTIOJHUTENIBHOTO TEOPETUYECKOTO arapaTa M CBSI3aHHBIX C HUM METOJIOB
pemieHus 3amad. Anrebpa SBJISETCS A3BIKOM JJI  ONMHMCaHUA OOBEKTOB H
3aKOHOMEPHOCTEH, CIIY)KUT OCHOBOM MATEMAaTH4YEeCKOro MojenupoBanud. [Ipu
3TOM CaMU OOBEKTHl MAaTEMaTHMUECKUX YMO3AKIIOUEHHWN U NPUHATHIE B anredpe
OpaBWjia UX KOHCTPYHPOBAHMSI CIIOCOOCTBYIOT (OPMHUPOBAHUIO  YMEHUH
00OCHOBBIBaTh M JI0Ka3bIBaTh CYKJCHUS, pa3BUBAIOT MATEMATUYECKYI0 HHTYHUIUIO,
KpaTKO M HaIJISIAHO PACKPBIBAIOT MEXAHU3M JIOTMYECKUX MOCTPOCHHMI U ydaT HUX
npuMmeHeHuto. Tem cambpiM anreOpa 3aHMMaeT OJHO M3 BEIyIIMX MECT B
dhopMHUpPOBAHNY HAYYHO-TEOPETUYECKOTO MBIILIIEHUS 00YyYaIOUXCsl.

CornacHo yudeOHOMY IMlaHy B 7-9 Kjaccax wu3ydaercs Y4eOHbIH Kypc
«Anrebpa», KOTOpBIM BKIIOYAET CJIEAYIOIIUE OCHOBHBIE pa3/ielibl COJEpIKAHMUS:
«Yucna u  BbIUMCIEHUSA», «ANreOpanyeckue BbIPAKEHUS», «YPaBHEHHUS U
HEpaBEHCTBa», « DyHKIUNY.

[Ha u3zyuenue yueOHoro kypca «Anredpa» orsogutcs 408 yacoB: B 7 Kjacce —
136 gacoB (4 yaca B Hepnento), B 8 kinacce — 136 vacoB (4 yaca B Heneno), B 9
kiacce — 136 yacoB (4 yaca B Hefieui0) |



COJEPKXAHUE OBYUYEHUA
7 KIIACC

Yucsa 1 BIYMCICHUSA

Pammonansubie uncna. CpaBHEHHE, yHOPSIOYMBAHUE U apUPMETHUICCKUE
JEUCTBUSI C PAMOHAIBHBIMU YHCIaMU. YUCaoBas mpsiMasi, MOLYJIb YUCIA.

Crenenb C HaTypalbHBIM IOKa3aTeleM U €€ CBOICTBA. 3aluCh 4YHCia B
JNECSTUYHOMU MO3ULMOHHON CUCTEME CUHUCIICHUS.

Pemenne TekcToBBIX 3a7a4u apudMeTHdecKUM criocoboM. Perenue 3amad u3
peabHOM MPaKTUKKU HA YacTH, HA ApoOU, HA MPOIEHTHI, TPUMEHEHNE OTHOIICHUMA
U TPOTOPIMH MpU pEeNIeHUH 3a/ad, pEIIeHHe 3a]ad Ha JIBIKEHHE, padory,
MOKYIIKH, HAJIOTH.

JenumocTs nensix unces. CBoiicTBa ICIMMOCTH.

[Ipocteie u cocrtaBHble uncna. UYErHble W He4y€THbIe 4ucia. [IpuzHaku
nenuMmoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. IlpuzHaku AEIMMOCTA CYMMBI H
MIPOU3BEACHUS LIEIbIX YHCEI MIPU PELICHUU 33/1a4 C IPAKTUYECKUM COJIEPHKAHUEM.

HauGonpminii o0muii Aenurens ¥ HauMeHbIee 0011ee KpaTHOe ABYX YHCEll.
B3anmuo npocteie uncna. Anroputm EBknnaa.

Jlenenue ¢ octaTkoM. ApruMeTHUECKHE ONepallui HaJl OCTaTKaMHu.

AJsire0panvecKkue BbIPaKeHUs

BripaxkeHue ¢ TmEepeMEHHBIMU. 3HAUYEHUE BBIPAKECHUA C IEPEMEHHBIMM.
[IpencraBieHne 3aBUCUMOCTH MEXK/Ty BeTUYMHAMH B BUJIE (POPMYIIBI.

ToxnectBo. ToxIeCTBEHHBIE MPEOOPaA30BaAHUS ANTeOPAMYECKUX BBIPAKCHUI.
Jloka3aTeabCTBO TOKACCTB.

OpnHounensl. OMHOWIECH CTaHAApTHOTO BHAa. CTENEHb OJIHOYJICHA.

MHorouniensl.  MHOrowieH crasgaptHoro Buzaa. CTeneHb MHOTOYIEHa.
CnoxeHue, BbIYMTAHHE, YMHOXKEHHE U JieJieHHne MHorowieHoB. [IpeoOpazoBanue
L[EJIOr0 BBIPaXXEHHS B MHOTO4YWIECH. KOpHM MHOTOYJIEHA.

@opmyIibl COKPAIEHHOTO YMHOXKEHHS: KBAJIpaT CYMMbI U KBAJIpAaT Pa3HOCTH
JIBYX BBIpOKECHUH, KyO CyMMbI M KyO pa3HOCTH JBYX BBIpOXKEHUH, Pa3HOCTH
KBaJPaTOB JIByX BBIPAKECHUW, IMPOU3BEICHUE PA3ZHOCTH U CYMMBI JIBYX
BBIPAKEHUI, CyMMa U pa3HOCTb KyOOB JIBYX BBIPaKECHHUIA.

Paznoxenne MHOTOWICHAa HA MHOKHUTENU. BhiHeceHre 00111ero MHOKHUTEIS 32
CKOOKHM. MeToa rpynnupoBKH.

YpaBHEHUA U HEPABEHCTBA

VYpaBaenue ¢ onHoi nepemeHHol. Kopenb ypaBHeHus1. CBOMCTBA ypaBHEHHI
C OJHOW IepeMEHHOW. PaBHOCWIBHOCTD ypaBHEHUW. YPaBHEHHE  Kak
MaTeMaTH4eCcKasi MOJI€Ib PEajJbHON CUTYaALIUH.



JluHentHOe ypaBHEHHWE C OJHOW MNEPEMEHHOM. UHCIO KOpPHEW JIMHEHHOIO
ypaBHEHHUs. PemieHne TEKCTOBBIX 3aJa4 C MHOMOUIBIO JIMHEWHBIX YPaBHEHHI.
JIuHenHOe ypaBHEHHUE, COIEpIKALLIEE 3HAK MOTYJIA.

VYpaBHenue ¢ AByMs nepeMeHHbIMU. [ paduk TuHEHHOTO ypaBHEHUS C ABYyMS
nepeMeHHbIMU. CHUCTEMBl JIMHEMHBIX YpaBHEHUW C JIByMS [E€PEMEHHBIMHU.
I'paduueckuit Meron pemieHUs CUCTEMbl JIMHEWHBIX ypaBHEHHH C JBYMS
IIEPEMEHHBIMU. PellleHne CUCTEM JIMHEUHBIX YPaBHEHUHN C JABYMs NEPEMEHHBIMU
METOJOM TMOJICTAHOBKM M METOJA0M cioxeHus. Cucrema ABYyX JIMHEMHBIX
YPaBHEHUM C IByMsl IEPEMEHHBIMU KaK MOJEJb PEaJIbHOU CUTYaALIUH.

DOyHKUNHA

Koopaunara Touku Ha npsmoi. UucnoBele MpomMexyTKU. PaccTosiHre MEXITy
JIBYMS TOYKaAMU KOOPJIUHATHOU IPSIMOM.

[IpsimoyronibHasi cucreMa KoopAauHaT. AOcuucca M OpJIMHAaTa TOYKH Ha
KOOpJMHATHOH 1iockocTH. [Ipumepsl rpagukos, 3agaHHbIx Gopmynamu. UreHue
rpauKOB peaibHbIX 3aBUCUMOCTEH.

@DyHKIIMOHAJIbHBIE 3aBUCUMOCTH MEXJy BeauunHamu. [lonartue QyHkmuu.
@OyHKIUS Kak MareMaThyeckas MoJelb peanbHoro mnpouecca. OOnactb
omnpeneneHuss M o6Onacte 3HadeHUH (QyHkuuu. CrocoObl 3anaHus  (YyHKUHUU.
I'padux pynkumu. [loHATHA MakCuMymMa 1 MUHUMYyMa, BO3pPACTaHUs U yObIBaHUS
Ha [IPUMEPAxX PEAIbHBIX 3aBUCUMOCTEM.

Jluneiinas Qynkuusa, e€ cpoiictBa. ['paduk nuueitHol (ynkuuu. I'paduk
¢ynkmn y = |x|. Kycouno-3agannpie pyHKINU.

8 KUIACC

Yuciia 1 BBIYUCICHUS

KBagpartubie kopHU. ApudmeTrnueckuil KBaJpaTHbI KOPEHb U €r0 CBOMCTBA.
[TonsTre wuppanmoHanbHOro uymucina. JIeWCTBUS C HPPALUMOHAIBHBIMU YHUCIAMM.
CBouCTBa IEUCTBUN C UPPALMOHAIBHBIMU YuciamMu. CpaBHEHHE UPPALMOHAIBHBIX
qucel.

IIpencraBiennss O pacHIMPEHUSX YHUCIOBBIX MHOXKECTB. MHO)KecTBa
HATypaJIbHBIX, IIEIbIX, PAIMOHAIBHBIX, JACHUCTBUTENbHBIX unceln. (CpaBHEHUE
yucesn. YucmoBble TPOMEXKYTKU.

HevictBust ¢ ocrtatkamu. Ocrtatku creneHel. lIpuMeHeHne OCTaTKOB K
PELICHUIO YPABHEHUH B LIEJIBIX YMCIIAX U TEKCTOBBIX 3a]1a4.

Pa3mepbl OOBEKTOB OKPYXKAIOUIETO MHpa, JJIUTEIBHOCTh IMPOIECCOB B
OoKpy>katoieM Mupe. CTaHIapTHBIN BUJ YKCIIA.

AuredpanvecKkue BbIPaKeHUSs

AnreOpaundeckass apoOb. JlomycTUMbIe 3HAaY€HUs TEPEMEHHBIX B JPOOHO-
palMoOHANBbHBIX BhIpaXeHUsiXx. OCHOBHOE CBOMCTBO alreOpanyeckod ApooH.



CroxeHre, BBIUMTAHHE, YMHOXXCHHE M JICJICHHE aireOpandeckux ApoOer.
Brienenne nenoi yactu anredpandeckon Apoou.

Pannonanbabie BBIPAKCHUSL. ToxnecTBeHHbIE npeoOpa3oBaHus
pPalMOHAIIBHBIX BBIPAKEHUH.

JlonmycTumple  3HA4Y€HUs TNEPEMEHHBIX B  BBIPAXKCHMAX, COJEpPKAIIUX
apupMeTHYecKue KBaJpaTHbie KOpPHU. TOXKIECTBEHHbIE MpPeoOpa3oBaHUs
BBIPKEHUM, CoiepkKalnX apupMeTUIECKUEe KBAIPATHBIE KOPHH.

Crenenb C 1enbIM MoOKazaTenemM U e€ cBoicTBa. [IpeoOpazoBanue
BBIPAKEHUI, COAEPIKAIINX CTETICHHU.

YpaBHeHUs U HEPABEHCTBA

KBanparnoe ypaBHeHue. @opmyrna KOpPHEW KBAJIpaTHOrO YpaBHEHUS.
KonunyecTBO AeHCTBUTENBHBIX KOPHEW KBaJpaTHOro ypaBHeHMs. Teopema Buera.
YpaBHEHMS, CBOJAMMBIE K JIMHCWHBIM ypaBHEHUSAM WM K KBaJpPaTHbIM
ypaBHeHusM. KBaipatHoe ypaBHEHUE ¢ mapaMeTpoM. PellieHne TeKCTOBBIX 3a/1a4 C
MOMOIBIO KBAIPATHBIX YPABHEHUI.

JpoOHO-paluoHaibHble  ypaBHEHHUs. PemeHue  JIpoOHO-pallMOHATBHBIX
ypaBHEHHI. PereHne TEKCTOBBIX 3a7ad C MOMOIIbIO JPOOHO-pAIlMOHATBHBIX
ypaBHeHUH. ['padmyeckas nHTepnIpeTanys ypaBHEHUI ¢ JByMSI IEPEMEHHBIMH.

Yucnossle HepaBeHCTBA. CBONCTBA YHCIOBBIX HEPABEHCTB.

Hepasenctso ¢ nepemennon. Ctporue n HecTporue HepaBeHCTBA. CII0KEHHE
U YMHOXXEHHE YHUCJIOBBIX HepaBeHCTB. OIlICHUBAHWE 3HAYECHUS BBIPAXKCHUSI.
Jloka3arenbCTBO HEPABEHCTB.

[lonsiTne O pemeHnn HEPaBEHCTBA C OJIHOW NEPEMEHHOW. MHOXKECTBO
pelleHn HepaBeHCTBA. PaBHOCHIIbHBIE HEPABEHCTBA.

JIuHeHOe HEpPaBEHCTBO C OJHOW MEPEMEHHOW M MHOXKECTBA €r0 PELICHHM.
Peuienue nMHENHBIX HEPABEHCTB C OJHOU epeMeHHON. CHUCTEMBI M1 COBOKYITHOCTH
JIMHEMHBIX HEPABEHCTB C OJHOM IMEPEMEHHOM. PemeHne TEeKCTOBBIX 3ajay C
ITOMOIIIBIO JJUHEWHBIX HEPABEHCTB C OJHOW MEPEMEHHOM.

DOyHKUMHA

OO6unacThb omnpeeneHuss 1 MHOXKECTBO 3HaueHui (yHkiuu. CrocoObl 3a1aHus
byukuit. ['paduk pynakumu. Urenue cBoiicTB pyHKIMH 110 €€ rpaduky. [Ipumepsl
rpadukoB GyHKIHA, OTPaXKAIOIIUX PEeATbHBIE MPOIECCHI.

Jluneitnass Qynkiusa. @OYHKIUH, ONKCHIBAIOIIME NPSIMYI0 U OOpaTHYIO
POIMOPIIMOHANIbHBIE 3aBUCUMOCTHU, UX IpaduKH.

DyHkuMm y = kx, y = kx + b, y = k/x, y = x3, y = Vx, y = |x| n ux
ceoncTtea. KycoyHo-3agaHHble pyHKUUN.

9 KUIIACC

Yucsa 1 BBIYUCJICHUA



Kopenb n-i1 cremenu u ero cBoictBa. CTeNeHb € PalMOHAIBHBIM
II0KA3aTeseM U €€ CBOMCTBA.

AuredpanvecKkue BbIPaKeHUSs

ToxxnecTBeHHbIE TIPEOOpPA30BaHUsI BBIPAKEHHM, COIEp)KAIUX KOPEHb M-l
cTerneHu. ToXKIecTBEeHHbIE PEe0Opa30BaHus BbIPAXKEHUM, copepKallluX CTEIEHb C
palMOHAIIbHBIM ITOKA3aTEIIEM.

KBampatueiii TpéxuneH. KopHu kBaapatHoro TtpéxuineHa. Paznoxenue
KBaJPATHOrO TPEXUJIEHA HA JJUHEWHbIC MHOKUTEIIU.

YpaBHeHUs U HEPABEHCTBA

bukBanpatHele ypaBHEeHHS. [IpuMepbl NpUMEHEHHI METOIOB PABHOCUIBHBIX
npeoOpa3oBaHU, 3aMEHbl IMEPEMEHHOM, rpadUyecKkoro MeToja NpH pEeUIeHUU
ypaBHEHUM 3-i U 4-i CTENICHE.

Pemenne qpoOHO-panmoHaIbHBIX YPaBHEHUM.

Pemenune cucreM ypaBHEHUH € ABYMs IIEpEMEHHbIMU. Penienne npocrenmmx
CUCTEM HEJIMHEWHBIX YpaBHEHUH C ABYMs MEpEeMEHHbIMU. ['paduyeckuid MeTon
pElIEHNs] CUCTEMBI HEJIMHEWHBIX YPaBHEHUW C JBYMs NepeMeHHbIMH. Cucrema
JIBYX HEJIMHEWHBIX YPAaBHEHUN C ABYMs NEPEMEHHBIMH KAaK MOJIEIb PEATBHOU
CUTYyalUU.

YucnoBsle HepaBeHCTBA. PelleHne NMHEWHBIX HEPAaBEHCTB. J[OKa3aTenbCcTBO
HEPABEHCTB.

KBampaTneie HepaBeHCTBA € OJHOM INEepeMEHHOM. PemeHue KBaapaTHBIX
HEPaBEHCTB IpaUuecKUM METOJOM UM METOJIOM MHTEpBajoB. MeToa MHTEpBaJIOB
JUIsl pAllMOHAJIBHBIX HEpaBeHCTB. [IpocTelime HepaBeHCTBA € MAPAMETPOM.

Pemenune TekCTOBBIX 3a/1a4 € IOMOLIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBencTtBo ¢ aBymMs nepeMeHHBIMHU. PelieHne HepaBeHCTBA C JIBYMs
nepeMeHHbIMH. CHCTEMBl HEpPaBEHCTB C ABYMsI IepeMeHHbIMH. ['paduueckuit
METO/| PELIECHUS CUCTEM HEPABEHCTB C IBYMs IIEPEMEHHBIMU.

DOyHKUMHA

@Oyukrus.  CBoiictBa  QyHKUMA:  HyId  (YHKIIMH,  [OPOMEXKYTKH
3HAKOTIOCTOSIHCTBA (DYHKIIMHU, MPOMEKYTKH BO3pacTaHUs W yObIBaHMs (YHKIIHUH,
4ETHBIC U HEYETHBIC (DYHKIIMKM, HAMOOJIbIlIEe U HAMMEHbIIIee 3HAUCHUS (PYHKIUH.

KBagpatnunas ¢ynkuus wu e€ cBoiictBa. Mcmonb3oBaHWEe CBOWCTB
KBaIpaTUYHOM  (QyHKUMK s pemieHust 3amad. lloctpoenme  rpaduxa
kBajpaTuyHo ¢GyHkuuu. IlomokeHue rpaduka KBaJpaTUYHOW (PYHKUUUA B
3aBHCUMOCTH OT e€ Kod(dduituentos. I'paduku QyHKIwmi y =ax2, y = a(x —m)°u y
= a(x —m)? +n. Iloctpoenue rpadukoB GYHKIHI C TIOMOIIBIO MPEOOPA30BAHMIA.

HpobHo-nuneinas Gyukuus. McenenoBanue GyHKIMMA.

@OyHKIUS y = X" C HATYpaJIbHBIM [TOKa3aTeseM 1 U e€ rpaduk.

YucJioBbIC MOCICI0BATEILHOCTH U NIPOrPecCum



[Tonsitue wucnoBod mocinenoBatenbHOoCTH. KoOHEUHbIE W OECKOHEYHBIE
nocieaoBaTebHOCTH.  OrpaHuyeHHas  MOCJIEIOBATEIbHOCTb.  MOHOTOHHO
Bo3pacraronias  (yObIBaromiasi)  mocienoBarenbHOCTh.  CrmocoObl  3amaHus
MIOCJIEIOBATEILHOCTU: OMUCATENbHBIA, TAOMUYHBIN, C MOMOIILI0 (HOPMYIIBI 7-TO
YJIEHA, PEKyPPEHTHBIN.

Apudmernueckass u reomeTpuueckas mnporpeccun. CBoOWCTBa UJIEHOB
apu(MEeTHYeCKOH U TEOMETpHYECKON mporpeccuid. DOpMysbl #-ro  YjieHa
apupMeTHYecKoil U reomeTpuueckoi mporpeccuil. opmynbl cyMMBbI TIEPBBIX 7
YJIEHOB apu(PMETHUECKON U TeOMETPUYECKON Mporpeccuil. 3alayu Ha MPOIEHTHI,
OaHKOBCKHE BKJIaJbl, KPEAUTHI.

[IpencraBnenne O CXOAMMOCTH IMOCIEIOBATEILHOCTH, O CYMMHPOBAHUU
OeCKOHEYHO yObIBaIOIIEl F€OMETPUYECKON TPOrPECCHH.

Merton maTemaTuyeckon MHaAyKUuU. [IpocTenme npumMepsl.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOI'PAMMBI YYHEEHOI'O
KYPCA «AJITEBPA» HA VYIJIVBJIEHHOM VYPOBHE OCHOBHOI'O
OBILIEI'O OBPA30OBAHUNA

JIMYHOCTHBIE PE3YJIbTATBI

JINYHOCTHBIE Ppe3yJbTaTbl OCBOCHUS NPOTPAMMBI [0 MaTEMAaTUKE
XapaKTEepU3yKTCs B YACTH:

1) naTpUOTHYECKOTr0 BOCIIMTAHMS:

IIPOSIBJICHUEM HHTEpPECA K MPOLUIOMY M HAaCTOSAIIEMY POCCHUCKOU
MAaT€MaTUKHA, L[EHHOCTHbIM  OTHOIIEHHEM K  JIOCTHXKEHUSIM  POCCHMCKHUX
MAaT€MaTUKOB U POCCUMCKOW MAaTEMATUYECKOM WIKOJbI, K MCIIOJIb30BAHUIO ATHUX
JOCTIKEHUN B IPYTUX HAyKaX U MPUKIAAHBIX cepax;

2) rpaKIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUSA:

TOTOBHOCTBIO K BBITTOJIHEHHIO O0S3aHHOCTEH IPaKJaHWHA U PeaU3aliu €ro
npaB, TMPEJICTAaBICHUEM O MaTeMaTHYECKUX OCHOBax (yHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYP, SBJICHUN, MPOLEAYp TPa)kIaHCKOTO oOIiecTBa (Harpumep,
BBIOOPBI, ONMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIeM, CBI3aHHBIX
C MPAaKTUYECKHUM IPUMEHEHUEM JIOCTMIKEHHM HAyKH, OCO3HAaHUEM BaKHOCTHU
MOPaJIbHO-3TUYECKUX IPUHLHUIIOB B IESTEIBHOCTH YYEHOTO;

3) TPy10BOr0 BOCIIUTAHUSA:

YCTAaHOBKOM HAa AaKTMBHOE Yy4YacTHE B PELUICHUH NPAKTUYECKUX 3a7ad
MAaTeMaTU4YECKOM HAaIpPaBICHHOCTH, OCO3HAHMEM BAXHOCTH MAaTEMATHYECKOIO
o0pa3oBaHMsI HA TMPOTSHKEHUM BCEH KU3HU I YCHEIIHOW MpOQecCHOHATbHON
NESATENbHOCTY U Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HaHHBIM BBIOOPOM U
NOCTPOEHUEM MHIUBUYAIBHON TPAEKTOPHH 00pa30BaHUs U )KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3¢cTEeTH4€eCKOr0 BOCIIMTAHMS:

CHOCOOHOCTBIO K 3MOLIMOHAJIBHOMY U  3CTETUYECKOMY  BOCIPHUSATHIO
MaTeMaTUYECKUX OOBEKTOB, 3a/ay, PEHICHWH, pacCyXIECHWUH, YMEHHUIO BHJIETh
MaTeMaTU4eCKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) neHHoOCTEl HAYYHOI'0 NMO3HAHUSA:

OpPUEHTALIMEH B JICSITEIbHOCTM HA COBPEMEHHYK) CHCTEMY Hay4HBIX
MIPEICTAaBIICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEIOBEKA, IPUPOABI U
oOmecTBa, MOHUMAHMEM MAaTEMAaTUYECKOW HAyKd Kak chepsl YeloBEYECKOU
NEATEeNIbHOCTH, ATANoB €€ Pa3BUTHUS W 3HAYMMOCTH JJISI Pa3BUTHS LMBWIM3ALINH,
OBJIAJICHUEM SI3BIKOM MAaT€MaTUKU U MATEMAaTHUYECKOW KYJIBTYPOU KAK CPEICTBOM
IIO3HAHUS MUPA, OBJIAJICHUEM HAaBBIKAMU MCCIIEIOBATEIBCKOM AEATEIbHOCTH,

6) ¢usmueckoro BocnutaHus, GOpMHPOBAHMS KYJIbTYPbI 310POBbS U
IMOIMOHATIBHOIO 0JIaronmoJIyYns:



TOTOBHOCTBIO IPUMEHATH MATEMaTUYECKUE 3HAHHWA B HMHTEpPECaX CBOETO
3I0pOBbS, BEIEHUS  370pOBOro  oOpa3a  KU3HM  (30pOBOE  NUTAHHE,
cOaaHCUPOBAHHBIA pPEXUM 3aHATUM U OTAbIXa, peEryJspHas (Qu3nyecKas
aKTUBHOCTb), C(OPMUPOBAHHOCTHIO HaBblKa pe(diaekcuu, NpU3HAHHEM CBOETO
[paBa Ha OLIMOKY U TAKOTO K€ IIpaBa JPyroro 4eJloBeKa;

7) 3K0J10TMYeCKOr0 BOCIIUTAHUS:

OpHEHTalle Ha NMPUMEHEHUE MaTeMaTUYeCKUX 3HAHWUN Ui pelleHus 3aj1ad
B 00JIaCTH COXPAaHHOCTH OKpYXaroulel cpenpl, IUIaHUPOBAHUS IOCTYIIKOB U
OLIEHKM WX BO3MOJKHBIX IOCJIEICTBUN JI OKpPY)KAIOIIEH Cpelbl, OCO3HAHUEM
IJ100aJIbHOTO XapaKTepa 3KOJOTMYECKUX MPOOIJIEM U IyTeH UX PELEHUs;

8) aganTanum K M3MEHAIUMCH YCJIOBUAM COLMAJIBHOW M NMPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCIOBHUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JeATEIbHOCTb, B TOM YHCIIE
YMEHUE YUYUThCA y JAPYTHX JIOAEH, MpuoOpeTaTh B COBMECTHOM AESTEIbHOCTU
HOBBIE 3HAHUS, HABBIKYA U KOMIIETEHLIUU U3 OIbITA IPYTHUX;

HEOOXOIUMOCTHIO B (DOPMUPOBAHMM HOBBIX 3HAHMM, (HOPMYJIUPOBATH UJEH,
HNOHSATHS, TUIOTE3bl 00 00BEKTaX W SBJIEHUSAX, B TOM UHUCJIE PaHEE HEU3BECTHBIX,
OCO3HaBaTh ACPUUUTH COOCTBEHHBIX 3HAHMM U KOMIIETEHTHOCTEH, IJIAHUPOBATh
CBOE pa3BUTHE;

CHOCOOHOCTBIO ~ OCO3HAaBaTh  CTPECCOBYIO  CUTYyalMl0, BOCHPHUHHUMATh
CTPECCOBYIO CHUTYallMI0 KakK BbI3OB, TPEOYIOIIMA KOHTPMEpP, KOPPEKTHPOBATH
OpPUHAMAaeMble pPEIIEeHUs U JACUCTBUA, (POPMYIUPOBATH M OICHUBATh PHUCKU U
HoCeACTBUSA, (POPMUPOBATDH OIIBIT.

METAIIPEIMETHBIE PE3YJIBTATbBI

B pesynbrare ocBOGHHS TPOrpaMMbl MO MaTeMaTHKE Ha YPOBHE OCHOBHOTO
o01iero oopa3zoBanus y oOyyaroierocst OyayT copMupoBaHbl MeTanpeaMeTHbIe
pe3yJbTaThl, XapaKTEPHU3YIOITHECS OBJIaJICHUEM YHUBEPCATbHBIMH
MO3HABATECILHBIMU  JIEHCTBUSMH,  YHHBEPCAIBHBIMA  KOMMYHHKATHBHBIMU
JEHCTBUSAMH U YHUBEPCATHHBIMH PETYJISATUBHBIMU JEHCTBUSIMH.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eCTBUSA
ba3oBble Jiornvyeckue aeicTBUA:

BBISBISAITH U XapaKTEPU30BaTh CYIICCTBEHHBIC TMPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATUM, OTHOIICHUH MEXKIy TMOHATUSAMH, (POpMyIUPOBATH
OTpeIeNICHHs TIOHATUM, YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(UKAIWU,
OCHOBAHUSI J1J11 000OIIEHHS U CPAaBHEHMS, KpUTEPUU TTPOBOAMMOTO aHAJIN3a;



BOCIIpUHUMATh,  (OpPMYyIUpPOBaTh U  MpPeoOpa3oBBIBATH  CYXKJICHUS:
YTBEpAUTENbHbIE U OTPULIATENIbHBIC, EAMHUYHBIE, YACTHBIE U OOLIE, YCIOBHBIE;

BBISIBJISITH MAaTEMAaTUUYECKNE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOPEUHSI
B (pakTax, MaHHBIX, HAOIIONEHUSIX U YTBEPKACHUSX, Mpejiaratb KPUTEPUU ISt
BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEYUN;

JIeNaTh BBIBOJBI C MCIOJB30BAHMEM 3aKOHOB JIOTHUKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIOUEHU 110 aHAJIOTHH;

pa30upaTh J0Ka3aTeIbCTBA MATEMAaTHUYECKUX YTBEPKACHUH (MpsSMble U OT
IPOTUBHOIO), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MAaTEMaTUYECKHX
(dakToB, BBICTpaWBaTh apryMEHTAIMIO, MPUBOAUTH NMPUMEPHI U KOHTPIPHUMEDHI,
OPUMEHSATh METOJ] MAaTeMaTU4YeCKOM WHIYyKUHUHU, OOOCHOBBIBATH COOCTBEHHbIE
paccyKJIeHus;

BbIOMpATh crnocod pemieHuss y4eOHOM 3ajaud  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  pEILIEHUs, BbIOMpaTh HauOoliee MOAXOASAIMA ¢ yd4éToM
CaMOCTOATENLHO BBIIETICHHBIX KPUTEPHUEB).
ba3oBble ucciaenoBaregbcKue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKU HHCTPYMEHT IO3HAHUS,
(GopMynaMpoBaTH  BONPOCH,,  (PUKCHUPYIOUIME  MPOTUBOPEYUE,  MPOOIJIEMY,
CaMOCTOATENIbHO YCTaHaBIIMBaTh HMCKOMOE M JaHHOE, (OpMUpOBaTh THIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3ULUIO, MHEHUE;

OPOBOJUTH [0 CaMOCTOSATENBHO COCTaBICHHOMY IUIAHY JKCIIEPUMEHT,
UCCIIEJIOBAHUE TI0 YCTAaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTUYecKOro OOBEKTa,
3aBHCHMOCTEI 0OBEKTOB MEXK1Y COOOM;

CaMOCTOATENFHO (OPMYIUPOBATH OOOOIEHUS M BBIBOJBI 10 pe3yibTaTam
OpOBEAEHHOTO  HAOMIOACHMS, MCCIEAOBAaHUSA, OSKCIEPUMEHTa, OLEHUBATh
JIOCTOBEPHOCTb MOIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 00OOIICHMIA;

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IIpollecca, a TaKKE BbBIABUIATh
IPEAIIOIOKEHHUS O €70 Pa3BUTUN B HOBBIX YCIIOBHSIX.

Pabora c ungopmanmeii:

BBISIBIISITh  HEJAOCTATOYHOCTh M M30BITOYHOCTH HMHGOpPMAIMH, JaHHBIX,
HEOOXOIUMBIX JIJIsl PEIICHUS 3a]a4H;

BbIOMpATh, aHAJIM3UPOBATh, CHUCTEMATU3UPOBaTh MW HMHTEPIPETUPOBATH
uH(OPMAIUIO Pa3IUYHBIX BUIAOB U (OPM IpeICTaBICHNUS,

BbIOMpaTh (opmy mpencrtaBieHuss UHGOpPMAIMM M WLIIOCTPUPOBATH
penraemMbie 3a/1a4u CXeMaMu, 1uarpaMmmMaMu, HTHOM rpaukoi U uX KOMOMHALMSIMU;

OLICHUBATh HAAEKHOCTh MHPOPMALMU MO KPUTEPUSIM, MPEIIOKEHHBIM WU
c(hOpMyITUPOBAHHBIM CAMOCTOSITENIBHO.

KOMMyHI/IKaTI/IBHbIe YHUBEPCAJIbHbIC yqeﬁmﬂe AeHCTBUSA



BOCIIPUHUMATh U (HOPMYIHPOBATH CY>KICHHUSI B COOTBETCTBUU C YCIOBUSIMU U
HesnsMu OOLIEHMsI, SICHO, TOYHO, I'PaMOTHO BBIpaXXaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M INHUCBMEHHBIX TEKCTax, JaBaTh IOSICHEHUS [0 XOJy pPELICHUs 3aJadd,
KOMMEHTHPOBATh NOJyYEHHBIN PE3yJIbTAT;

B X0/1€ 00CYXJI€HHUS 3aJaBaTh BOIPOCHI IO CYIIECTBY 0OCYX/1aeMOMl TEMB,
npoOsieMbl, peuiaeMod 3aJauyd, BBICKA3bIBaTh MWJIEM, HAIEJICHHbIE Ha IIOUCK
pEIIEHHUs], COIMOCTABIATh CBOM CYXKJIEHHUS C CYXKIECHUSMU JAPYTUX YYaCTHHUKOB
auanora, oOHapy»KUBaTh Pa3lIMUMEe U CXOJCTBO IMO3ULUN, B KOPPEKTHOM (opme
(opMyIMpOBATh PA3HOTIIACHS, CBOU BO3PAKEHMS,;

IPEICTABIATh PE3yIbTaThl PELICHUS 3a/layM, SKCIEPUMEHTA, UCCIIECIOBAHNUS,
IPOEKTa, CaMOCTOATENbHO BBIOMpaTh (opMaT BBICTYIUIGHHS € Y4€TOM 3ajaad
IpPEe3eHTAllMK U OCOOEHHOCTEN ay IuTOpHUY;

NOHUMAaTh M HCIOJIb30BATh MPEUMYILECTBA KOMAHIAHON M WHAMBUAYaJIbHOM
paboThl MpU pELICHWH Y4eOHBIX MaTEeMaTHYECKUX 3a7ad, NPUHUMATh LeJb
COBMECTHOM JesATENbHOCTH, IUIAHUPOBATh OPraHU3allil0 COBMECTHOM paloThl,
pacnpenensaTh BUIbI padOT, AOroBapHBaThCs, OOCYXKJaTh MPOLECC U PE3YJIbTAT
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B IPyNNOBBIX (popMax padoThl (00CyXkaeHHsS, OOMEH MHEHUH,
«MO3TOBbIE€ IITYPMBl» M HWHBIE); BBIIOJHATH CBOK 4YacTb pabOTBl U
KOOPJMHUPOBATh CBOM JACHCTBUS C JPYTMMH YJIE€HAMHU KOMAaH[bl, OLICHUBATh
KayecTBO pe3yjibTaTa M KayeCTBO CBOETO BKJIaJa B OOIIMN pe3ynbTar Io
KpUTEpUsIM, CHOPMYIUPOBAHHBIM YYACTHUKAMH B3aUMOICHCTBUSI.

PerynsiTuBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE NelCTBUA
Camoopranusanus:

BBISIBJISITH IPOOJIEMBI JUJISl PELICHUS B JKU3HEHHBIX M YUYEOHBIX CHUTyalUsX,
OpPUEHTUPOBATHCS B PA3IMYHBIX MOJIX0JaX MPUHATHUS pElIeHUN (MHIUBUAYAIbHOE,
IPYIIIOBOE);

CaMOCTOATENIbHO COCTaBJIATh IUIAH, aJrOPUTM pelIeHus 3ajaud (UJId €ero
4acTh), BBIOMpaTh CHOCOO peleHus ¢ YYETOM HMEIOIIMXCS pECypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUpPOBaTh M KOPPEKTUPOBATH BapHAHTHI
penieHuii ¢ yuéToM HOBOM MH(pOpMaIUu.

CaMOKOHTPOJIb, IMOLMOHAIbHBII HHTEJJIEKT:

BJAJETh CIIOCOOAMH CaMONPOBEPKH, CAMOKOHTPOJIS Ipoliecca U pe3yJibTaTa
pelIeHns: MaTeMaTUYeCKOM 3a1auk, CAMOMOTUBALIUU U PEPIIEKCUN;

IPEIBUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh IIPH PELICHUU 3a/1ayH,
BHOCUTb KOPPEKTHBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB,
HallICHHBIX OIINOOK, BBISIBJICHHBIX TPYIHOCTEH;



OIICHUBATh COOTBETCTBUE pPE3yJIbTaTa JEATEIbHOCTH MOCTABICHHON IENH |
yCIIOBUSIM, OOBACHSITh IPUYMHBI JIOCTHKCHUS UM HEIOCTYXKCHUS 11€TTH, HaXOIUTh
OImHUOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

BBIPA)KATh SMOLMU TPU H3YYCHHH MATEMaTHYECKUX OOBEKTOB U (PaKTOB,
JIaBaTh YMOIIMOHAIILHYIO OIIEHKY PEIICHUS 3a/1a4u.

HPEJAMETHBIE PE3YJIBTATBI

K xoniry o0yuenus B 7 kiacce 00ydarOmuiics MOTYyUUT CIASAYIONINUE MPEAMETHBIC
pEe3yJbTaTHI:

Yucna 1 BBIYMCICHUA

PanmmonansHble yncna.

[lepexoauTth OoT 0AHOW (HOPMBI 3alMUCH 4YKcen K Apyroi (mpeoOpa3oBbIBaTh
JNECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B
YaCTHOCTH B O€CKOHEYHYIO JECATUUHYIO IPOOB).

Hcnonp30BaTh NOHATHS MHOYKECTBA HATYPAJIbHBIX YHCEINI, MHOKECTBA LIEIIbIX
YUCEJl, MHOXKECTBA PAIMOHAIBHBIX YHWCEN NPH PEHIEHWH 3a4ad, IPOBEICHUU
pacCy)IEHUN U TOKA3aTEIbCTB.

[ToHuMaTh 1 OOBACHATH CMBIC O3ULMOHHON 3alIMCH HATYPaIbHOIO YHCTIA.

CpaBHUBATH U YNIOPAIOYMBATH PALIMOHAIBHBIEC YHCIIA.

BoinonHsaTh, coyeTass YCTHbIE M NHUCBbMEHHbIE NPUEMBI, apUPMETHUECKUE
JNEUCTBUSA C PALMOHAIBHBIMU YMCIIAMH, UCIIOJIB30BATh CBOMCTBA YHCEI U ITPAaBUIIA
NEUCTBUM, IPUEMBI PALIMOHAIBHBIX BBIYUCICHUMN.

BBINONHATE IEUCTBUS CO CTENEHAMU C HATYPAJIbHBIMU MTOKA3aTEIISIMH.

HaxoauTh 3HaueHUs YKCIIOBBIX BBIPAXKEHUM, COJIEpKAIIUX pallMOHATbHbIE
Yyclla U CTENEHU C HaTypajbHBIM IIOKa3aTejeM, NPUMEHATh pa3sHOOOpa3HbIe
CHOCOOBI U MPUEMBI BHIYMCIIECHUS, COCTABIIATh U OLEHUBATh YHCIOBBIE BHIPAKEHUS
IIPU PEIICHUH MPAKTUYECKUX 3a1a4 U 33/a4 U3 APYTUX Y4eOHbIX IPEIMETOB.

OkpyriaTe uMcia € 33JaHHOM TOYHOCTBIO, @ TaKXke II0 CMBICIY
NPAaKTUYECKONM CHUTyallud, BBINOJHATh NPUKUIKY U OLEHKY pe3yjbTara
BBIUMCIICHUN, OLIEHKY 3HAYECHUM YMHCIIOBBIX BBIPAKEHUW, B TOM UHCIE IIPH
pELIEHUH MPAKTUYECKUX 3a7ay.

Pemate TekcTOBBIE 3amaud  apuUPMETHUYECKUM CIOCOOOM, HCIOJIb30BATh
TaOJIUIIBI, CXEMBbI, YEpPTEXH, IPYrHe CpEACTBA MPEACTABJICHHUS JTaHHBIX MpU
pelIeHnH 3aaa4.

Pemarb mpakTUKO-OpPUEHTHUPOBAHHBIE 33Ja4Y, CBSI3aHHBIE C OTHOLICHHUEM
BEJINYMH, MPONOPLUHOHAIBHOCTBIO BEJIWYMH, NPOLEHTAMHU, WHTEPIPETUPOBATH
pe3yabTaThl PEMICHUA 3aJa4 ¢ YYETOM OTPAHUUYCHUH, CBSA3AHHBIX CO CBOWCTBAMH
paccMaTpuBaeMbIX OOBEKTOB.



J1emuMoCTb.

Jloka3pIBaTh U MPUMEHSATH NP PEIICHUM 3a/1a4 TPU3HAKHU JEIMMOCTH Ha 2, 4,
8,5,3,6,9, 10, 11, npu3Haku JeTUMOCTH CYMMbI U IPOU3BEACHUS 1[ETBIX YUCE.

PackiiaapiBaTh Ha MHOKUTENIM HATypabHbIE YKCIIA.

CB00OOIHO oOmepupoBaTh MOHATUSIMHU: YETHOE YHCIIO, HEUETHOE 4YHUCIIO,
B3aUMHO MTPOCTHIE YHUCTIA.

Haxoaute HamOonbmuii OOIIMI JIETUTENh U HaUMEHbIIee O0IIee KpaTHOE
4yucell U UCTIOJIB30BaTh X MPU PEIICHUHU 3a]1a4, IPUMEHATH aaroputM EBkiua.

OnepupoBaTh TMOHATHEM OCTaTKa MO MOIYJI0, TPUMEHSIThH CBOMCTBA
CpPaBHEHUM MO MOYJIIO.

AJsre0panvecKkue BbIPaKeHUs!

Bripaxkenus ¢ nepeMeHHBIMH.

Hcnonp30BaTh anreOpanvyecKkyt0 TEPMUHOJIOTUIO U CUMBOJIUKY, MPUMEHATH
e€ B IIpoIlecce OCBOEHHUS y4eOHOTO MaTepurara.

Haxogute 3HaueHus OyKBEHHBIX BBIpAXEHUNW TPU 3aJaHHBIX 3HAYCHUSX
NIEPEMEHHBIX.

Hcmonp30BaTh  IMOHSATHE  TOXACCTBA,  BBINOJNHATH  TOXKICCTBCHHBIC
npeoOpa3oBaHUsl BRIPAXKEHUH, TOKa3bIBaTh TOXK/IECTBA.

MHOT0YJICHBI.

BremmonasaTe mpeoOpa3oBaHWsS ~— [ETOTO  BBIPAKEHHUS B~ MHOTOWICH
PUBEACHUEM TIOJIOOHBIX CIIATAEMBIX, PACKPBITUEM CKOOOK.

Brinonuats neicTBus (CI0KeHUE, BBIUUTAHUE, YMHOKEHHUE) C OJHOUIICHAMU
¥ C MHOTOWICHAMH, TPUMEHSTH (POPMYIIBI COKPAIIEHHOTO YMHOXKEHUS (KBajpaT 1
Ky0 CyMMBI, KBaJpaT M KyO pa3HOCTH, Pa3HOCTh KBAJPaTOB, CYyMMa M Pa3HOCTH
KyOOB), B TOM YHCJIC IS YIIPOIICHUS BBIYNCICHUM.

OcCyllIecTBIATh PaA3I0KEHHE MHOIOWICHOB HA MHOXHUTEIU C IOMOIIbIO
BBIHECCHHS 32 CKOOKH OOIIEro MHOXXHUTENS, TPYIIMHUPOBKU CJIAraeMbIX, MPUMEHSS
(bopMyJIBl COKpAIEHHOTO YMHOKCHHS.

[IpumeHsaTH MpeoOpa3oBaHUsT MHOTOWICHOB JUISl PEIICHUS Pa3IMYHBIX 3a7a4d
13 MaT€MaTUKH, CMEXHBIX TTPEIMETOB, U3 PEATbHOMN MPAKTUKHU.

Hcnonb3oBaTh CBOWCTBA CTENEHEW C HATypaJbHBIMU IOKa3aTEIsIMHU IS
npeoOpa3oBaHUsI BEIPAKCHUI.

YpaBHeHUs U HEPABEHCTBA

PemaTte nuHEHHbIE YpaBHEHHUS C OJHOW MEPEMEHHOM, NMPUMEHAS IpaBuia
nepexojia OT UCXOJHOTO YpaBHEHUS K paBHOCUIIbHOMY emy. [IpoBepsTs, sBiseTcCs
JI1 YUCJIO KOPHEM YpaBHEHUS.

[logObupare npuMepsbl TaAp YHUCEN, SBISIIOMIUXCA PEIICHUEM JUHEWHOTO
ypaBHEHHUS C ABYyMS IEPEMECHHBIMHU.



CtpouTh B KOOPAMHATHOM IUIOCKOCTH TpadUK JIHUHEHMHOIO ypaBHEHHUS C
JIBYMSI TIEPEMEHHBIMH, TOJB3YsICh TpadUKOM, TPHUBOJUTH MPUMEPHI PEIICHUS
ypaBHEHHUSI.

Pemate cuctembl IByX JTMHEHHBIX YpaBHEHUN C ABYMs NIEPEMEHHBIMH, B TOM
YyucIie rpaguuecKu.

CocraBnsiTh W peliaTh JIMHEWHOE YpaBHEHUE WM CHUCTEMY JIMHEHHBIX
ypaBHEHUN TIO YCIOBHUIO 3aJauyd, HWHTEPIPETHUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJ1a4¥ TOJyYEeHHbBIN Pe3yJIbTar.

DOyHKUNHA

Koopaunate! u rpaduku.

N300paxaTh Ha KOOPIWHATHON MPSIMON TOYKH, COOTBETCTBYIOIIHNE 3a1aHHBIM
KOOpAMHATAM, JIy9H, OTPE3KH, HHTEPBaJIbl, 3alIMCHIBATh YHNCIOBBIC MIPOMEXKYTKH Ha
anreOpanyecKkoMm si3bIKe.

OTmedats B KOOPAMHATHOM IIIOCKOCTH TOYKHU MO 33/IaHHBIM KOOPINHATAM.

DyHKIUU.

Crtpouts rpaduku JIUHEUHBIX PYyHKIUH.

OnuceiBaTh C TMOMOLIBI0 (YHKIMI HW3BECTHBIE 3aBUCHUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BpPEMs, pPACCTOSHUE, LEHA, KOJUYECTBO, CTOHMMOCTD,
IPOU3BOJAUTEIBHOCTD, BPEMs, 00BEM padOTHI.

Haxoauts 3HaueHne GyHKIUMH 110 3HAYCHHIO €€ apryMeHTa.

[Tonumars rpaduveckuii cnocod MpeaCTaBICHUS M aHAIW3a MH(POpMAaIUH,
U3BJIEKAaTh U UHTEPIPETUPOBATH HHPOPMALIHIO U3 TPAPUKOB PEAIbHBIX MPOILIECCOB
Y 3aBUCHMOCTEH.

Ucnonp3oBath cBoiicTBa (GYyHKIMNA IS aHaidu3a TpaduKoB peaTbHBIX
3aBUCUMOCTEH (HyJnM (QYHKIHMH, TPOMEXYTKH 3HAKOMOCTOSHCTBA (DYHKIIHH,
POMEKYTKHA BO3pacTaHusi W yObIBaHUS (DYHKIIMH, HAUOOJbIIEE W HAaUMEHBIIEEe
3Ha4YCHUS PYHKIUN).

Hcnonp3oBatk rpaduku 1 UCCIEA0BaHUS MPOLIECCOB U 3aBUCUMOCTEH, IPU
pEIIeHUH 33724 U3 APYTUX yU4eOHBIX MPEAMETOB U PEATbHOM KU3HH.

K konity oOyueHus B 8 kj1acce oOy4aromuiics MoJyuuT CAEayIOLe NPeIMETHbIC
pe3yabTaThI:
Yucia v BBIYUCTIEHUS
WppannonaneHble yucia.
[loruMare W HCHONB30BaTh MPEACTABICHUS O PACIHIMPEHUH YHUCIOBBIX
MHOKECTB.
CB0OOOMHO OTepUPOBATh MOHATUSIMH: KBAJAPATHBIN KOPEHb, apuMeTHIecKuit
KBaJIPAaTHBI KOPEHb, UPPALUOHAIBHOE YUCII0, HAXOAUTh, OLICHUBATh KBAJIPATHBIC
KOPHH, WCMOJIB3yd  TIpH HEOOXOJUMOCTH  KaJIbKYJISITOP, BBIMIOJIHSTh



npeoOpa3oBaHusl BBIPAKEHUHM, COJEP)KALIUX KBAJpaTHbIE KOPHHU, HCIHOIb3Ys
CBOWCTBA KOPHEU.

Hcnonps30BaTh HayalbHbIE IMPEACTABICHUS O MHOXECTBE JEHCTBUTEIBHBIX
qycesl AJIsl CPaBHEHUS, OKPYTJICHUsSI U BbIUMCICHUM, N300paxkaTh JeMCTBUTEIbHBIC
Yyyciia TOYKaMU Ha KOOPAMHATHOM IIPSMOM.

Hcnonp30Batk 3anucu OONBIINX U MajbIX YUCEN C MOMOIIbIO JECATUYHBIX
npobeir u creneHeil uncia 10, 3amuchIBaTh W OKPYIVIATH YHUCIIOBBIE 3HAUYEHHUS
peanbHBIX BEJIUYMH C UCIIOIb30BAHUEM PA3HBIX CUCTEM U3MEPEHUM.

J1emuMocCTb.

CBOOOJHO omepupoBaTh MOHATHEM OCTaTka [0 MOJIYJII0, IPUMEHATH
CBOWCTBA CPAaBHEHMI MO MOJYJIO, HAXOAUTh OCTATKA CYMMbI U MPOU3BEIAEHUS I10
JAHHOMY MOAYJIIO.

AJuire0OpanvecKkue BbIPaKeHUs!

JpoOHO-palmoHa bHbIE BEIPAXKCHUS.

Haxonute pomycTUMble 3HAUYE€HHsI MEPEMEHHBIX B JIPOOHO-pALIMOHAIBHBIX
BBIPAKEHUSIX.

[IpuMeHsTh OCHOBHOE CBOMCTBO PallMOHAIBHOM JIPOOH.

BoinonsaTe npuBeeHue anredpandeckux Apoodeil Kk o0lieMy 3HaMeHaTeNto,
CJIOKEHUE, YMHOXKEHUE, IeJICHUE anre0pandeckux Ipooei.

BrINOMHATE TOXKAECTBEHHBIE MPEOOPa30BaHMsl PAIIMOHATBHBIX BBIPAKCHUI.

[IpumeHsATh npeoOpa3oBaHus BBIPAXKEHUH AJI pEeIIEHUs Pa3IMYHbIX 3a7a4 U3
MaTEMaTUKH, CMEKHBIX IIPEAMETOB, U3 PEATbHON MPAKTUKH.

Crenenu.

[IpuMeHATh MOHATHE CTENEHM C IEJbIM I[I0Ka3aTeJIEM, BBIIOIHATh
peoOpazoBaHus BEIPAKEHHM, COIEPIKALINX CTENEHH C LENIbIM MOKa3aTeeM.

HppanurioHanbHbIE BBIPAXKEHUS.

HaxonuTte 1onycTuMble 3HAYE€HHSI IEPEMEHHBIX B BBIPAKEHUSX, CONEPKAIINX
apudmeTryecKkue KBaJpaTHble KOPHHU.

BoinonHATe npeoOpa3zoBaHUs HMPPALMOHANBHBIX BBIPAKEHUH, HCIOJIb3YS
CBOMCTBA KOPHEM.

YpaBHeHUS U HEPABEHCTBA

Pemate kBaspaTHbIE ypaBHEHUS.

Pematb 1poOHO-pallMOHAIBHBIE YPaBHEHMUS.

Pemate snMHEHHBIE ypaBHEHUS C NapaMeTpaMHU, HECIOXKHBIE CHCTEMBI
JIMHEMHBIX YPABHEHUH C ITapaMeTpaMH.

[IpoBoauTe HccnenOBaHUs YPAaBHEHUM U CUCTEM YPaBHEHUH, B TOM YUCIIE C
OpUMEHEHUEM TpadUyuecKuxX TMpeAcTaBlieHuid (yCcTaHAaBIMBaTh, WMEET JIU
YPaBHEHHE WM CUCTEMA YPAaBHEHUW PEIICHUS, €CIM HMEET, TO CKOJIbKO, U
npouee).



[TepexoauTh OT cioBecHOW (HOPMYITUPOBKM 3amauu K e€ anreOpandeckon
MOZEIM C IIOMOIIBIO COCTABJICHUS YPAaBHEHUS WM CHCTEMBbl YPaBHEHUH,
VUHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a1a4M IOJy4EHHBIN pe3yJIbTarT.

[IprMeHATH CBOWCTBA YMCIIOBBIX HEPABEHCTB JUI CPaBHEHUs, OLCHKH,
pelIaTh JMHEWHBbIE HEPABEHCTBA C OJHOW NEPEMEHHOM M MX CUCTEMBI, JaBaTh
rpa@uyuecKyr0 WUTIOCTPAIMI0 MHOXKECTBA PEIICHU HEPaBEHCTBA, CHUCTEMbI
HEPaBEHCTB.

DyHKUNH

[ToHumMaTe ¥ KCMONB30BaTh (PYHKIIMOHAJIbHBIE TOHSATUS U A3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAUYEHMs), OMPENEisaTh 3HAueHHEe (QYHKIHUHU IO 3HAYCHHIO
apryMeHTa, OlpeAesiaTh CBOMCTBA PYHKIUU O €€ rpaduKy.

Crpouth rpaguku GyHKUUNA , OMUCHIBATH CBOMCTBA YHUCIOBOW (DYHKIMH IO

e€ rpaduxy.

K xoH1y o0yuenus B 9 kyacce oOy4aromuiics: MOIy4dUT CIAEAYIOIME MPEIMETHbIC
pEe3yJIbTaThI:

Yucia 1 BIYMCICHUSA

CB0OOOIHO oOmEepUpoBaTh MOHATUSMH: KOPEHb A-H CTENEeHH, CTENEHb C
pallMOHAJBHBIM IIOKA3aTeJIEM, HAXOJIWTh KOPEHb #-U CTENEHU, CTENEHb C
palMoOHANIBHBIM TOKa3aTeleM, HCIOJIb3ysl TpPH HEOOXOJUMOCTH KaJIbKYJSTOD,
IIPUMEHATH CBOWCTBA KOPHS 71-M CTETIEHU, CTENICHH C PALMOHAIIBHBIM ITOKA3aTEIEM.

Hcnonb30BaTh NOHATHE MHOXKECTBA ACHUCTBUTEIIBHBIX YMCEJl MPU PELICHUU
3a71a4, IPOBEICHUU PACCYKICHUH U T0KA3aTEIbCTB.

CpaBHUBaTh M YHNOPANOYMBATH JICCTBUTENBHBIE YHUCJIA, OKPYIJATH
JCUCTBUTEJILHBIC YKCIIA, BBINOJHATh IPUKUAKY PE3yJbTaTa BbIUMCICHUN, OLIEHKY
YUCJIOBBIX BBIPAKECHUMN.

AsireOpanydecKkue BbIPaKeHUA

CB0OOOHO oOMNEpUpPOBATH TMOHSATHEM KBAAPATHOIO TpEXUJeHa, HAXOAUTh
KOPHHU KBaJpPaTHOI'O TPEXWICHA.

PacxitansiBaTh KBaApaTHbIN TPEXWIEH HA JIMHEHHBIE MHOKHUTEIIU.

YpaBHeHUS U HEPABEHCTBA

Pemars MHENHBIE W KBaApATHBIE YPABHEHUS, YPABHEHHUS, CBOISIIMECA K
HUM, IpOOHO-PAIIMOHAIIbHBIE YPABHEHHS.

Pemrars HECOKHBIE KBaIpaTHBIE YPABHEHUS C TAPAMETPOM.

Pemars nMHENHBIE HEPABEHCTBA, KBAJIPATHBIE HEPABEHCTBA, MCIOJIB30BATH
METOJI MHTEPBAJIOB, M300pa)kaTh PEIICHHE HEPAaBEHCTB HA YHCIOBOM MpPSMOH,
3aIMChIBATh PEIIEHHUE C IIOMOIIBI0 CUMBOJIOB.

Pemate cucrtembl OBYX JIMHEHWHBIX YPAaBHEHUH C ABYMsI NEPEMEHHBIMU H
CHCTEMBI JBYX YPABHEHUN, B KOTOPBIX OJTHO YPABHEHUE HE SIBJISIETCS JIMHEWHBIM.

PemaTe HeCOKHBIE CUCTEMBI HEJTMHEMHBIX YPABHEHUH C TAPAMETPOM.



[IpumeHsaTh METOABl PABHOCHIIBHBIX MPE0Opa30oBaHMil, 3aMEHbI IEPEMEHHOM,
rpadu4ecKkoro MeTo/1a Py PElIeHUU ypaBHEHHM 3-11 1 4-i CTeneHEH.

Pemate cHucTeMbl  JMHEHHBIX  HEPAaBEHCTB, CUCTEMbl  HEPABEHCTB,
BKJIIOYAIOLIME KBAJpaTHOE HEPaBEHCTBO, H300pa)xaTb pEIICHUE CUCTEMbI
HEPABEHCTB HA YUCJIOBOM MPSIMOH, 3aMMChIBATh PEIIEHUE C TOMOIIBIO CHMBOJIOB.

Pemate ypaBHeHUSI, HEpaBEHCTBA U HX CHUCTEMbl, B TOM YHCIE C
OTpaHUYCHUSIMU, HAITPUMED, B LIETBIX YHUCIIAX.

[IpoBoauTh HMccneq0BaHUSI ypaBHEHUN U CUCTEM ypaBHEHHi, B TOM 4YHCIE C
npyUMEHEHUEM Tpaduyueckux TMpeAcTaBlieHuid (ycTaHaBIMBaTh, WMEET JIU
ypaBHEHUE WU CHUCTEMa YPAaBHEHHMM pEIIEeHUs, €CIM HMEET, TO CKOJbKO, U
npouee).

Pemath TekcTOBbIE 3aauu  aJireOpamdeckKuM CIoco0OM C  MOMOIIBIO
COCTABJICHUS YPABHEHU, HEPABEHCTB, UX CHUCTEM.

Wcnonb30BaTh ypaBHEHMS, HEPABEHCTBA M UX CHUCTEMbBI ISl COCTABIICHMS
MaTEMaTUYECKOM MOJENIU pEalbHOM CUTyalluM WM TOPUKIAQAHOW 3a/Jayu,
MHTEPIPETUPOBATH MOJYUYECHHbBIE PE3YJIBTATHI B 33JAHHOM KOHTEKCTE.

YucsoBble MOCIEI0BATEIbHOCTH U MIPOTPecCUm

CBoOOAHO oOmepUpoBaTh NOHATHUSAMHU: 3aBUCUMOCTb, (QYHKUUA, Tpadux
(GyHKUMK, TpsMas MOPONOPLHUOHAIBHOCTb, JIMHEWHAass (QyHKUMs, oOpaTHas
POIIOPIIMOHATILHOCT, Mapadoia, TUepooIIa, KyCOUHO-3a1aHHast (PyHKITHSI.

HccnenoBats pynkuuio mo e€ rpaduky, yCTaHABIUBATH CBOMCTBA (DyHKIIMNA:
o0JacTb OMpEeNEeNeHNUs, MHOXKECTBO 3HAYCHWMH, HYNIW (YHKUWH, TPOMEXYTKU
3HAKOIOCTOSIHCTBA, INPOMEXYTKM BO3pacTaHus M yObIBaHHs, YETHOCTh U
HE4YETHOCTb, HAaUOOJIbIlIEEe U HAMMEHbIIIEE 3HAUCHUS, AaCUMITOTHIL.

Pacnio3naBaTh kBagpaTHuHyl0 (QYHKLUIO 10 (opMyIie, MPUBOJUTE MPUMEPHI
KBaJIpaTUYHBIX (PYHKIMI U3 peanbHON )KU3HU, PU3UKH, TEOMETPUH.

Omnpenensts nonoxeHue rpaduxa KBaApaTUYHON (YHKIUU B 3aBUCUMOCTHU
oT € Ko PUITMEHTOB.

Crpouts rpaduk KBagpaTU4YHOW  (YHKIMH, OIUCHIBATH  CBOMCTBA
KBaIpaTUIHOU PyHKIMU 10 €€ rpaduKy.

Hcnonb3oBaTh CBOMCTBA KBAAPATUYHON (PYHKIIUU JJIS PEIICHUS 3a/1a4.

Ha npumepe kBaapatuyHoit pyHKIMU cTpouTh rpaduk QyHkuuu y =af(kx +
b) + ¢ c momorpio peodpazoBanuii rpaduka PyHkun y=f(x).

WNnntoctpupoBaTth ¢ MOMOIIbIO0 rpaduKka pealbHYI 3aBUCUMOCTh WIIU
IPOLIECC MO X XapaKTEPUCTUKAM.

Apudmernyeckasi U reoMeTpUYECKasi MPOrpeccuu

CB00OOAHO ONEPUPOBATH MOHATUAMHU: TOCIEIOBATENBHOCTD, apu(MeTUIECKAS
U T€OMETpHUYECKasi IPOrPECCHUH.



3amaBaTh MOCIEAOBATEIBLHOCTH pPa3HbIMH CIIOCOOAMHU:  OMHUCATEIbHBIM,
TaOJIMYHBIM, C IOMOIIBIO (HOPMYJIBI 72-TO WICHA, PEKYPPEHTHBIM.

BrIMonHAT,  BBIYUCIEHHS C  HCHOJB30BaHHEM (opmMynl #n-ro  djeHa
apu(pMETUIECKON 1 T€OMETPUUECKON MPOTrPECCUi, CYMMBbI TIEPBBIX /1 YJICHOB.

N300pakath ujieHBI MOCJIENOBATEILHOCTH TOYKAMHU Ha KOOPJUHATHOM
IJIOCKOCTH.

Pemate 3amaun, cBS3aHHBIE C YHMCIOBBIMH IOCJIEIOBATEIBLHOCTSIMU, B TOM
YHClie 3aJla4i U3 PeabHOM JKU3HU (C UCIOJIb30BAHUEM KaJIbKYJISATOPA, IU(POBBIX
TEXHOJIOTUH).

Pacnio3HaBaTh ¥ NOpPUBOAUTH MNPUMEPHl KOHEYHBIX U  OECKOHEYHBIX
MOCJIEIOBATENIbHOCTEH,  OTPAHMYEHHBIX  IOCJIEI0BATEIBLHOCTEH, MOHOTOHHO
BO3pacTaronux (yObIBAIOIINX ) MOCIEI0BATEILHOCTEH.

HMeTh npeAcTaBieHre 0 CXOUMOCTH MOCIEA0BaTeIbHOCTH, YMETh HAXOAUTh
CyMMy OECKOHEYHO yOBIBAIOUIEH T€OMETPUUECKON MPOrPeCcCUu.

[IpuMeHsATh METOA MaTeMaTU4YE€CKOM UHIYKLIUU [IPU PEIICHUH 3a/1ay.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

Ne i/

10

11

HanmeHoBaHMe pa3/ie/ioB U TeM
NporpamMMsl

YMCJIA U BBIYNCIIEHUA.
ParmonanbHble yncia (MIOBTOPEHUE)
OVYHKINN. KoopanHatel u

rpadukn. OyHKIIMHA
AJITEBPAMYECKUE BBIPAXXEHU .
BoIpaykeHus ¢ nepeMeHHbIMU

YPABHEHUA U CUCTEMBbI
YPABHEHUI. JIuneiinbie ypaBHeHHs

YUCJIA U BBIYUCJIEHU . Crentens ¢
HaTypaJIbHbIM MTOKa3aTeJIeM

AJITEBPANYECKUWE BBIPAKEHUN L.
MHuoro4eHbl

AJITEBPAMYECKUE BBIPAXKEHU .
®opMyIbl COKPAIEHHOTO YMHOKEHUS

UHMCJIA U BBIUMCJIEHUS. JlenumocThb
OYHKUUU. JIuneiinas GyHKIus
YPABHEHUS 1 CUCTEMbI
YPABHEHHWMU. CrucTeMbl JIMHESHHBIX
YpaBHEHUI

[ToBTOpeHue, 060061IeHNE,
CHUCTEMAaTH3aIusl 3SHAaHUH

KoanuyecTBo 4yacoB

Bcero

11

17

10

23

14

10
16

14

KoHTpobHBI
e padoThI

IIpakTHyeckn
e padoThl

DJIEeKTPOHHBIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypcbl



OBIIEE KOJIMYECTBO YACOB 10

136
[TPOTPAMME



8 KUIACC

Kouun4vecTBO yacoB DJIeKTPOHHbIE

HaumeHoBaHue pa3/iesioB U TeM (undposbie)
KoHTpobHbI IIpakTHyeckn
MporpamMmbl Bcecero

e padoThbI e padoThI

Ne ni/nn
oOpa3oBaTe/ibHbIE

pecypcsl

YPABHEHUA 1 HEPABEHCTBA.
Hepasenctpa

UNCJIA U BBIYUCJIEHU . KBaapatHbrit
KOpPCHb

YPABHEHUA 1 HEPABEHCTBA.
KBanpaTHbie ypaBHEHUs

AJITEBPAMYECKHWE BbIPAXXEHU .
JpoOHO-palnOHAIEHBIC BRIPAKEHUS

YPABHEHUA 1 HEPABEHCTBA.
JpoOHO-palimoHanbHble ypaBHEHUS

OVYHKIWN 15 1

AJITEBPANYECKUE BBIPAKEHN .
Crenenu

UMCJIA U BBIYMCIIEHUA. [lenumocTs 7 1

[ToBTOpeHme, 0600IIEH e,

20 1

17 1

17 1

17 1

19 1

14

10 1
cUcTeMaTHU3anusa 3HAaHUN

OBIIEE KOJIMYECTBO YACOB I10

[NPOTPAMME 136 8 0



9 KUIACC

Ne
n/n

HaumeHoBaHue pa3/iesioB U TeM
NMporpamMmblI

OYHKINU

YPABHEHUMA 1 HEPABEHCTBA.
KBagparnsle HepaBeHCTBA

YPABHEHUMA 1 HEPABEHCTBA.
YpaBHEHMSI, HEPABEHCTBA U UX CUCTEMBI

UMCJIOBBIE ITIOCJIEAOBATEJIBHOCTU
N ITPOI'PECCUU

AJI'EBPAMYECKUE BBIPAJKEHM L.
CreneHns ¢ palMOHaJIbHBIM IIOKA3aTEIEM

[ToBTOpeHme, 06001IeHNE, CHCTEMAaTU3aIUS
3HAHUHI

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

KoanuecTBo 4yacos

Bcero

25

15

25

25

12

34

136

KoHTpoJsbHbI
e padoThI

IIpakTHyeckn
e padoThI

DJIeKTPOHHBbIE
(undposBbie)
oOpa3oBaTeJibHbIE

pecypcsl



IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KoJsmnuecTBo yacos i DJIeKTPOHHbIE
aTa

uudposbie

Nen/m Tema ypoka Konrpoabusl  IlpakTuyecku  M3YyYeHH

Bcero o0pa3oBaTe/bHbI
e padoThl e padoThI A
e pecypchbl
IToBTOpenue. PanrioHaibHBIE YKCIIa 1

[ToBTOopenue. CpaBHEHUE,
YOOpSAOYMBAHUE U aprUPMETHUECKHE 1
JEHCTBUS C palliOHATBHBIMU YUCTIAMHU

[ToBrOopenue. Yucnonas npsmas,
MOJyJIb YUCIIA

[ToTOpenue. [IpoieHTHI, 3aKUCh
MIPOIICHTOB B BUJIEC IpOoOU U ApOOH B 1
BUJIE IPOILICHTOB

IToBTOpenue. Tpu OCHOBHBIE 3a/1a4u Ha
IIPOLICHTHI

HOBTOpeHI/Ie. TpI/I OCHOBHBIC 3a1a4l Ha
IMPOLCHTHI

IToBTOpeHue. Pemenne TeKCTOBBIX
3a1a4 apu(HMETHIECKUM CIIOCOOOM

[ToBTOpenue. Pemenune 3anay u3
peasbHOM MPaKTUKH HA YacTH, APoOH,
IIPOLEHTHI, IPUMEHEHUE OTHOLLIEHUH U
MIPONIOPLIMI IIPU PELIEHUU 3a7a4
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14

15

16

17

18

19

20

21

IToBTrOpenue. Pemenne 3anay us3
peanbHOM NPaKTUKHU HA YacTH, ApoOH,
HpOHeHTBI, HpI/IMeHeHI/Ie OTHOIHCHI/Iﬁ nu
MPONOPILIMI IIPU PEIICHUH 3a1a4
[ToBTOpenue. PeasibHblEe 3aBUCUMOCTH;
pelleHre 3a71a49 Ha JIBIDKEHUE, padoTy,
HOKYHKI/I, HaJIOoTHu

KoHnTtposnbHas pabota 1mo teme
"PammoHanbpHbIe yncia"

KoopaunaTa Touku Ha npsmoi
YuciioBbIE TPOMEKYTKH
YucnoBsle IPOMEXYTKH

PaccrosiHne Mexy 1ByMs TOUKaMH
KOOPJIMHATHOM IIPSIMOM

[IpsiMmoyrosibHast cucTeMa KOOPIMHAT.
Aflcmcca v opuHaTa TOYKH Ha
KOOPJIMHATHOM TJIOCKOCTH
[IpssMoyrosibHas cUCTEMa KOOPINHAT.
AOcnucca 1 OpJInHAaTa TOYKH Ha
KOOPJAMHATHOM IJIOCKOCTH

[Tpumeps! rpadukoB, 3a1aHHBIX
bopmynamu

Urenue rpadukoB pearbHbIX
3aBUCUMOCTEHN

OyHKIHUOHATbHBIE 3aBUCUMOCTU MEKTY
BEJIMYMHAMU

[Tonsitue pynkun. OyHKIUSA KaK
MaTEMaTUIECKast MOZEIIb PEAILHOTO
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27

28

29

30

31

32

33

34
35

nporuecca

[Tonsitne pynkmu. OyHKIUSA KaK
MaTeMaTH4eCKasi MOZEIIb PEAILHOTO
nporecca

[Tonsitue pynkuuu. OyHKIUSA KaK
MaTeMaTH4ecKasi MOZEIb PEaIbHOTO
nporuecca

OO6nacte onpeaeneHus u 00JI1acTh
3HaYeHUN PYHKLIUU

OO6nacTh onpeaeneHus u 001acTh
3HaYeHUH QyHKINH

Crioco0b1 3a1aHust PyHKITUH
I'paduk pynkunu

Kontponbhas paboTa no teme
"Koopaunats! u rpaguku. @yHkmmun"

Bblpa)KeHI/Ie C ICPECMCHHBIMHU.
3HaueHue BbIpAXCHUSA C ICPEMCHHBIMU

Bpra)KeHI/IC C ICPCMCHHBIMU.
3HadcHUE BBIPpAKCHUS C ICPEMCHHBIMUA

Bblpa)KeHI/Ie C NICPECMCHHBIMHU.
3HaueHue BbIpAXCHUSA C ICPEMCHHBIMU

[IpencraBneHune 3aBUCUMOCTH MEXIY
BEJIMYMHAMU B BHJIE (OPMYIIbI

[IpencraBienue 3aBUCUMOCTH MEXKITY
BEJIMYMHAMU B BUe GOPMYJIbI

Beruucnenus no gpopmynam

Brraucnenus o popmyinam
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43

44

45

46

47

48

49

50

YpaBHEHHE ¢ OAHON ITEPEMEHHOM.
Kopens ypaBHeHus

CBolicTBa ypaBHEHUH C OHON
MIEPEMEHHOMN

CBoiicTBa ypaBHEHHI C OJHOM
MePEMEHHOMN

PaBHOCWIBHOCTE ypaBHEHUN

YpaBHeHHe KaK MaTeéMaTu4dcCKast
MOJIEJIb PEaIbHON CUTyallun

Yuciio KOpHEHN JIMHEWHOIO YpaBHEHUs
Yucno KopHEH JIMHEMHOTO YpaBHEHUS
Penienne TeKCTOBBIX 3aJ1a4 ¢ IOMOLIBIO
JIMHEVHBIX YPaBHEHUM

JIuHeitHOe ypaBHEHHUE, CoJepKalIee
3HAK MOJYJIs

Konrponsnas pabora no remam
"BripaxeHnusi ¢ nepeMEHHBIMU ",
"JIuHeliHbIe ypaBHEHUS "

CreneHb ¢ HATYpaJbHBIM [T0OKA3aTEIEM
CBoiicTBa CTENEHU C HATYpPaJIbHBIM
IIOKa3aTeleM

CBolicTBa CTENEHU C HATYpPaJIbHBIM
MoKa3aTeseM

CBoiicTBa CTENEHU C HATYpPaJIbHBIM
IIOKa3aTeleM

3anuch ymciia B AECSITUUHON
MO3UI[MOHHOM CHCTEME CUNCIIEHMUS
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52

53

54

55

56
57
58
59
60
61
62

63

64

65

66
67

3armce Yrucia B JIECATAIHOM
MMO3ULIMOHHON CUCTEME CUUCIICHUSA

OI[HO‘-IJ'ICHBI. OI[HOLIJ'ICH CTaHAApPTHOT'O
BUIa. CrencHb OJHOYJICHA

OpnHowienbl. OJHOWIEH CTaHAAPTHOTO
Buaa. Ctenens OMHOYIEHA

Muorouiensl. MHOrousieH
cTtaHgapTHoro Bujaa. CteneHb
MHOTOWwIeHa

Mmuorounensl. MHOrO4IeH
cTa”aapTHOro Buja. CTeneHb
MHOTr'OWIeHAa

CoXeHHE U BRIYMTAHHE MHOTOYJICHOB
CnoskeHre ¥ BRIYMTAaHHE MHOTOYJICHOB
CroXeHHE U BRIYMTAaHHE MHOTOYJICHOB
YMHOXKEHUE U JACJIICHHUEC MHOT'OYJICHOB
YMHOXEHHUE U JACJICHHUC MHOT'OYJICHOB
YMHOXKEHUE U JACJIICHHUC MHOT'OYJICHOB
VYMHOXEHHE B JACJICHHUC MHOT'OYJICHOB

[IpeoOpa3oBanme 11ETOTO BEIPAKEHUS B
MHOTOYJICH

[IpeoOpa3oBaHue 1ENOr0 BHIPAKECHHUS B
MHOTOYJIEH

[IpeoOpa3oBanme 1IETOTO BEIPAKEHUS B
MHOTOYJICH

KOpHI/I MHOI'O4JICHa

KopHu MHOrOwIeHa

— e e e e ek



68

69

70

71

72

73

74

75

76

77

78

79

ToxnectBo. ToXknecTBEeHHBIE
nmpeoOpa3oBaHMsl ANTreOpandecKux
BBIPKCHUI

ToxnectBo. ToxaecTBEHHbIE
npeoOpa3oBaHus anredpandeckux
BBIPAKCHUI

ToxnectBo. ToXXneCTBEHHBIE
npeoOpa3oBaHMsl AreOpandecKux
BBIPAKECHHI

ToxnecTBo. TOXAECTBEHHBIE
npeoOpa3oBaHus ANreOpandecKux
BBIPAKCHUI

ToxnectBo. ToXXneCTBEHHEBIE
npeoOpa3oBaHMsl ANTreOpandecKux
BBIPAXKCHUI

JlokazaTebCTBO TOXKAECTB
KoHTponbHas paboTa mo TemMam
"Crenens ¢ HaTypaJlbHBIM
nokaszarenem", "MHoroujaeHs!"
KBaapar cymMMBbI 1 KBaJipaT pa3HOCTH
JIBYX BBIPAKEHUU

KBazpaT cyMMBbl HECKOIBKUX
BBIPAKECHUI

Ky6 cymMMBI 1 Ky0 pa3HOCTH ABYX
BBIPAKCHUI

Pa3HoCTh KBaIpaToOB JIBYX BBIPAKECHHI

IIpousBeneHne pa3HOCTU U CYMMBI IBYX
BBIPAKCHUI
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89
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91

92

[IpousBeneHne pa3HOCTA U CYMMBI JIBYX
BBIPKECHUIN

CyMmMa ¥ pa3HOCTh KyOOB JABYX
BBIPAKCHUI

CyMmMa u pa3HOCTh KyOOB JIBYX
BBIPKECHUIN

Paznoxenne MHOro4wieHa Ha
MHOHUTENN

[IpousBeneHne pa3HOCTH CYMMBI JIBYX
BBIPOKCHHI, CyMMa U Pa3HOCTh KyOOB
JIBYX BBIPAKEHUU

Paznoxenne MHOroO4IeHa Ha
MHOKHUTENN

BriHecenne 0011ero MHOKHTES 32
CKOOKH

Meroa rpynnupoBKu

KonTponbhas paboTa 1o teme
"®opMyJTbl COKPAIIEHHOTO
YMHOXEHUS"

JemumocTs 1enbix uucen. CBoiicTBa
JETTMMOCTH

JemumocTs nensix uncelr. CBoHCTBa
JIETMMOCTH

IIpocTeie u cocTaBHbIEC uncia. YETHbIE
Y HEYETHBIC YUCIa

[Tpusnaku genumocTty Ha 2, 4, 8, 5, 3, 6,
9,10, 11



93

94

95

96

97

98

99

100
101
102
103
104
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108
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[Ipusnaku nenumoctu Ha 2, 4, 8, 5, 3,6,
9,10, 11
[Tpu3Haky AETUMOCTH CyMMBI U

MMPOU3BCACHUA LECJIbIX YHUCCI ITPU
pemICHUHA 3a1a4

HauOonpimii o0muii IenuTens u
HaWMEHbIIIee 0011Iee KPaTHOE IBYX
qHCen

Bzaumno IMPOCTBIC YUCJIa

Anroput™m EBknupa. Jlenenue c
OCTaTKOM

CpaBHeHI/IH HCJIbIX YUCCII IO MOAYJIHO
HAaTypaJIbHOTO YHCJia

Jluneiinas QyHkims, e€ cBoCTBa
Jluneitnast QyHkIms, e€ cBoMcTBa
Jluneiinas QyHkims, e€ cBoCTBa
['paduk nuHEHON QYHKINH
['paduk nmuHeiHOM HyHKIMH
I'paduk muHEHHON QYyHKIINN
I'padux nuneitHON QyHKITUMN
I'paduk byHKIHHM Y = | X |
['padux pyHKIMU Y = | X |
I'paduk GyHKIIN Y = | X |
I'padux pyHkmm y = | X |
KycouHno-3anannsie GpyHKInn
KycouHo-3anannble GyHKINU

KycouHno-3anannbie pyHKunu

—

— e e e ek e e e e ek e e e
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122

123

124

125

KycouHno-3anannbie GpyHkunn

KonrponsHas pabora no rTeMmam
"NemumocTts", "JIuneitnas GyHkus"

VYpaBHeHHE ¢ 1ByMs IEPEMEHHBIMU
YpaBHeHUE ¢ IByMs [IEPEMEHHBIMU

['paduk TMHEHHOTO ypaBHEHHS C ABYMS
IIEPEMEHHBIMU

['paduk TuHEHHOTO ypaBHEHUS C IBYMs
NEPEeMEHHBIMU

CucreMbl TUHEHHBIX YPABHEHUM C
JIByMsI IIEPEMEHHBIMU

CucreMbl TMHENHBIX YPABHEHUH €
JIBYMsI IEpEMEHHBIMU

['padmdeckuit MeTO ] percHUS
CHUCTEMBI JINHEWHBIX YPABHEHHH C
JBYyMsI IEpEMEHHBIMU

['padmyeckuit MeTos pereHus
CUCTEMBI JINHEWHBIX YPAaBHEHUH C
JByMsI IIEPEMEHHBIMU

Pemenne cucrem IMHEWHBIX YPaBHEHUN
C ABYMS IEPEMEHHBIMH METOJIOM
MIOJICTAHOBKHU M METOJIOM CJIOKEHUS

Pewienue cucreM JIMHEUHBIX YPaBHEHUU
C ABYMs IIEPEMEHHBIMU METOIOM
MIOJICTAHOBKHU U METOJIOM CJIOKEHUS
Pemenne cucreM TMHEHHBIX ypaBHEHUN
C ABYMS IEPEMEHHBIMH METOJIOM
IIOJICTAHOBKU M METOZIOM CJIOKCHHS



126

127
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129

130

131

132

133

134

135

136

Pemenne cucreM TMHEHHBIX ypAaBHEHUI
C ABYMS IEPEMEHHBIMH METOJIOM
MTOJICTAHOBKHM ¥ METOJIOM CJIOKEHUS

Cucrema ByX JIMHEHHBIX YPaBHEHHH C
JIBYMs IEPEMEHHBIMU KaK MOJEIb
peaNbHOU CUTYaluU

KonTponbhas paboTa 1o teme
"Cuctemsl JIUHEHBIX YpaBHEHUI"

[ToBTOpenue u o6o6IIEHHE.
BeipaxeHus ¢ nepeMeHHbIMU

[ToBTOpenue u 0600meHne. CTETeHb ¢
HaTYpaJIbHBIM IOKa3aTelIeM

[ToBTOpenue u o6oOIIEHHE.
OI[HO‘-IJ'IGHLI 1 MHOI'OYJICHBI.
ToxxaecTBeHHBIE TIPEOOPa30BaHUS
anreOpandecKkux BbIPAKEHUIN

[ToBTOpenue u 06001IeHNE. DOPMYITHI
COKPAIIEHHOTO YMHOXEHUS
[ToBTOpeHue n 06oOIIEHHE.
Koopaunats! u rpaduku.

[ToBTOpenue u 06o00eHNE. JInHEHas
GbyHKIMS 1 €€ CBOWCTBA

HToroBast KOHTpOJIbHAs paboTa
[ToBTOpenue u 0600IeHNE. Permenune
CHUCTEM JIMHEWHBIX YPABHEHH C IByMS
NEPEMEHHBIMU

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

136
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Tema ypoka

UucnoBble HEpaBEHCTBA

CBoiicTBa YHMCIIOBBIX HEPABEHCTB
CBolicTBa YMCIOBBIX HEPABEHCTB
JlokazaTesnbCTBO HEPABEHCTB
HepasenctBo ¢ nepemennoii. Ctporue u
HECTPOTHE HEPABEHCTBA
HepagenctBo ¢ nepemennoit. Ctporue u
HECTpPOTHUe HEPAaBEHCTBA

CrnoxeHre ¥ YMHOKXEHHUE YHCIIOBBIX
HepaBeHCTB. OLICHMBAaHUE 3HAYCHHUS
BBIpaKEHUS

CnoxxeHue ¥ YMHOXEHHUE YHCIIOBBIX
HepaBeHCTB. OlICHUBAaHUE 3HAUYCHUS
BbIpaKEHUS

[TonsiTHE O pelIeHnn HEpaBEHCTBA C
OJIHOM mepeMeHHO. MHOKeCTBO
peuieHui HepaBEeHCTBA

[TonsiTHe O peleHny HEpaBEHCTBA C
OJIHOM mepeMeHHO. MHOXKECTBO
peLIeHU HEPABEHCTBA
PaBHOCHIIBHBIE HEPABEHCTBA.
HepagenctBo-cnencraue

KoanuecTBo yacos

Bcero

KoHTposbHbI
e padoThbI

IIpakTHyeckn
e padoThI

Jlara
H3y4YeHH
s

JIeKTPOHHbIE
ungposbie
o0pa3oBaTebLHbI
e pecypchbl
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16

17

18

19

20

21

22

23

24

25

HucnoBsle MPOMEXKYTKH

JInnenHOe HEPABEHCTBO C OJHOU
IIEPEMEHHON U MHOKECTBO €r0 peLIeHUN
Pemrenne nuHENHBIX HEPABEHCTB C OJJHOM
MePEMEHHOM

PelreHne nuHENHBIX HEPABEHCTB C OJJHOM
IIEPEMEHHOMU

Pemrenne nuHENHBIX HEPABEHCTB C OJJHOM
MePEMEHHOM

CucreMbl TMHENHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOMN

CucreMbl TUHENHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOMN

PerreHne TeKCTOBBIX 337124 C IIOMOIIBIO
JIMHEHUHBIX HEPABEHCTB C OJJHOMU
IIEPEMEHHOM

KonTponbhas pabota no teme
"HepaBenctna"

KBanpaTtHbie KOpHU

ApudpmeTnueckuil KBapaTHbIA KOPEHb U
€ro CBOMCTBA

Apudmerndeckuil KBapaTHBII KOPEHb U
€ro CBOMCTBA

[TonsATHE MPPALMOHAIBHOTO YUCIIA.
JleficTBHs ¢ HpPALMOHAIBHBIMU YUCIIAMU
CaolicTBa 1elCTBUN C
UPPaLMOHAIILHBIMU YU CIIAMU
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28
29

30

31

32

33

34

35

36

CBoiicTBa IEHCTBUHA C
WPPAIMOHAILHBIMH YUCIIAMU

CBoiicTBa IEWCTBUHA C
HppaLMOHAIIBHBIMU YHCIIAMU

CpaBHeHME HpPAITMOHATBHBIX YHCEIT
CpaBHeHME UppalMOHAIBHBIX YHCEIT

MHOXeCTBO NENCTBUTENBHBIX YUCEIL.
[IpencraBnenus o paclIMpeHUsX
YHCIIOBBIX MHOKECTB

JlonycTrMBble 3HaYEHMSI IEPEMEHHBIX B
BBIPXKEHUSX, COJEPIKALIIX
apupMeTHYECKUE KBaIpaTHbIe KOPHU

JlonmycTrMble 3HAYE€HUsI IEPEMEHHBIX B
BBIPQXXECHUSX, COAECPIKAIUX
apudmeTnyeckre KBaJpaTHble KOPHU

ToxaecTBeHHBIE TPe0Opa3OBaHUSL
BBIpaXXEHUH, COJEPKAIINUX
apudmeTnueckue KBaipaTHbIE KOPHU
ToxxmecTBeHHBIC TPE0OpPa3OBAHUS
BBIPAYKECHUH, COJIEPKAIINX
apudMeTHIECKHe KBaJIpaTHbIE KOPHU
ToxaecTBeHHBIE TPpe0Opa3oBaHUSL
BBIPAYKEHUH, COIEPKALINX
apudmeTHueckue KBaJipaTHbIE KOPHU
ToxxnecTBeHHBIC TPeOOPaA3OBAHUS
BBIPAYKECHUH, COJIEPIKAIINX
apudMeTHYECKHE KBaJIpaTHbIC KOPHU
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43
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47

KonTponbhas pabota no teme
"KBanpaTHbliii KOpeHp"

KBanpaTtHOe ypaBHEHUE

dopMya KOpHEW KBaIpaTHOTO
ypaBHeHus. KonnyecTBo
JEHCTBUTEIIBHBIX KOPHEN KBaJAPAaTHOIO
YpaBHEHHUS

dopMya KOpHEW KBaIpaTHOTO
ypaBHeHus. KonnuecTso
JIEUCTBUTEIIbHBIX KOPHEW KBAJAPATHOIO
YpaBHEHUS

dopmyiia KOpHEN KBAJIPATHOTO
ypaBHeHus1. KonnuecTBo
JIEUCTBUTEIbHBIX KOPHEUW KBaJAPATHOTO
YpaBHEHUS

dopMya KOpHEW KBaIpaTHOTO
ypaBHeHus1. KosmmuecTBo
JIEUCTBUTEIIbHBIX KOPHEW KBAJAPATHOTO
ypaBHEHUS

Teopema Buera

Teopema Buera

YpaBHeHUs, CBOAUMBIE K TUHEHHBIM
YPABHEHUSIM WUJIU K KBAaJPATHBIM
YPaBHEHUSIM

VYpaBHeHUsI, CBOJUMBIE K JTUHEHHBIM
YPaBHEHUSIM UJTU K KBAJPATHBIM

YpaBHEHUSIM

KBanpaTHOe ypaBHEHUE C mapaMeTpoM



48

49

50

51

52

53

54

55

56

57

58

59

60

61

Pemrenne kBagpaTHbIX YpaBHEHHH C
rapamMeTpamu

Pemrenne kBagpaTHbIX YPaBHEHUM C
rapameTpamu

Pemrenne kBagpaTHbIX ypaBHEHMI,
COJIEpKalINX 3HAK MOZYJIS
Pewrenne kBagpaTHbIX YpaBHEHU,
cozepKaluX 3HaK MOAYJIs

ypaBHCHI/Ie Kak MaTéMaThudeckKasa MOACIb

peanbHON CUTYyaluH

PenieHne TeKCTOBBIX 3a7a4 C IOMOIIBIO

KBaJIpaTHBIX YPaBHEHUII

KonTponbhas pabota no teme
"KBanpaTtHble ypaBHeHuUs"

PanmonanbHble BRIpaskeHUs
ToxnaecTBeHHbIe TpeoOpa3zoBaHU
palOHAaIbHBIX BBIPAXKEHUN
ToxnecTBeHHbIE TPeoOpa3oBaHUs
palMOHAIBHBIX BBIPAXKEHUIN
ToxnaecTBeHHbIe MpeoOpa3zoBaHUs
palOHAaIbHBIX BBIPAXKEHUN
ToxnecTBeHHbIE TPeoOpa3zoBaHUs
palMOHAIBHBIX BBIPAXKEHUIN

Anrebpanyeckast 1po0b. JlomycTumblie

3HAYEHUS IEPEMEHHBIX B IPOOHO-
palOHAIBHBIX BBIPAKEHUSIX

Anrebpanyeckast 1po0b. JlomycTumblie

3HAYEHUS IEPEMEHHBIX B IPOOHO-
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71
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73

74

paIMOHAIBHBIX BBIPAKCHUSIX
Anrebpanueckas 1po6b. JlomycTiumble
3HAa4YeHHUsl IEPEMEHHBIX B IPOOHO-
palMOHAIBHBIX BBIPAXKEHUIX

OcHOBHOE CBOMCTBO anredpandyeckoi
npobu

OcHOBHOE CBOWCTBO anredpanyeckon
npobu

CrnosxeHue 1 BBIYUTAHNE
anredpandeckux apooeit

CrnoxeHue 1 BbIUNTaHUE
anreOpandyeckux aApooeit

YMHOXKEHHE U JIelIeHHE anredpandecKux
npobeit

YMHOXKEHHUE U JiefIeHHe anredpanyecKkux
npoOeit

YMHOXKEHHE U JIeNIeHHE anredpandecKux
npobeit

Bossenenue anredpanyeckoit 1pooH B
CTEIeHb

KonTponbhas padbota no teme "pobHo-
panroHaIbHBIC BRIpaKEHUS"
JIpoOHO-palnoHaIbHbIE YpaBHEHHS
Pemenue npoOHO-palioHaNbHbBIX
YPaBHEHUH, CBOJSAIINXCS K TUHEUHBIM
YpaBHEHUSIM

Pemenue npoOHO-palioHaNbHbBIX
YPaBHEHUH, CBOISAIINXCS K TUHEHHBIM



75

76

77

78

79

80

81

82
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84

YPaBHEHUAM

Pemienue 1po6HO-paliMOHATIBHBIX
YPaBHEHMH, CBOSIIMXCS K JIMHEHHBIM
YpaBHEHHSIM

Pemenue npoOHO-paliioHaNbHbBIX
YPaBHEHUM, CBOAALIMXCS K KBaAPAaTHBIM
YpaBHEHUSIM

Pemenue 1poOHO-paliMOHATIBHBIX
YPAaBHEHUH, CBOASIIUXCS K KBAaIpaTHBIM
YPaBHEHUSIM

Pemenne npoOHO-paninoHaTBHBIX
YpaBHEHUH, CBOISIIIUXCS K KBaJIPpaTHBIM
ypaBHEHUSIM

Pemenue 1po6HO-paliMoOHaIBHBIX
YPaBHEHHUI METO/I0M 3aMEHBI
MEPEMEHHOM

Pemenue 1poOHO-paliMOHATIBHBIX
YPaBHEHHUI METO/IOM 3aMEHBI
MepEeMEHHOM

Pemenne 1poOHO-paniioHaNIbHbBIX
YpaBHEHUI METOJIOM 3aMEHbI
MEPEMEHHOM

Pemenue 1poOGHO-paliMOHATIBHBIX
YPaBHEHUH METO/I0M 3aMEHBI
MepeMEHHON

Pemenue TeKCTOBBIX 3aJ1a4 ¢ TOMOIIBIO
JPpOOHO-pallMOHANIBHBIX YpaBHEHUN

Pemenue TeKCTOBBIX 3a/1a4 C ITOMOILBIO
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JPOOHO-pallMOHANILHBIX YpaBHEHUN

Pemenne TeKCTOBBIX 3aJja4 ¢ TOMOIIBIO
JIpOoOHO-PaLMOHATBHBIX YPaBHEHUH

Perrenne TeKCTOBBIX 3a/1a4 C TIOMOIIBIO
JIPOOHO-pallMOHANIBHBIX YpaBHEHUN
Perienne TeKCTOBBIX 3a/1a4 C TOMOILIBIO
JIpoOHO-pAaLlMOHATBHBIX YPaBHEHUH
Perrenne TeKCTOBBIX 3a/1a4 C TIOMOIIBIO
JIPpOOHO-pallMOHANIBHBIX YpaBHEHUN
I'paduueckas uHTEpHIpEeTALUSI
YPaBHEHMH C IByMsI IEPEMEHHBIMU
KonTponbhas padota no teme "IpodHo-
panyoHaIbHble ypaBHEHUs"

OO6nacTh ornpeieNeHuss © MHOYKECTBO
3Ha4eHUH PYHKLIUU

OO6acTh ornpeesIeHUs] © MHOYKECTBO
3HaYeHUHN QYHKINH

CriocoOb1 3a1anust pyHKIHIA

I'padux pynkumn

UreHue CBOMCTB PyHKIIMHU TTO €€
rpaduky. [Ipumepsl rpadukos QyHKIMIA,
OTpaKaIOIIUX peasibHbIE MPOLIECCHI
OyHKIIUY, OTIMCHIBAIONIUE MIPSIMYIO U
00paTHYO MTPOMOPIIMOHAIbHBIE
3aBUCHUMOCTH, UX TpapuKu
@DyHKIUH, OMUCHIBAIONIUE MTPSIMYIO U
00paTHYIO MPONOPLUOHATILHBIE
3aBHCUMOCTH, UX IpaduKu
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99

100
101
102
103
104

105

106

107

108

109

110

111

112

@yHKINHN, ONMCBHIBAIOLIUE IPSIMYIO U

00paTHYIO TPOMOPIIUOHAIbHBIE
3aBUCHUMOCTH, UX TpapuKu

@yHKIMA y = X2 U €€ CBOMCTBa
QOyHKIUA y = X2 U €€ CBOICTBA
@yHKIMA y = X3 U €€ CBOICTBa
OyHKIMA y =K/X 1 e€ CBOiCcTBa
OyHKIMS Y =K/X U €€ CBONCTBa
@yHKIUA y =VX U €€ CBONCTBA
KonrtponbHas pabora o Teme
"OyHknun"

CreneHsb ¢ LeIbIM MOKA3aTENEM

CBoiicTBa CTEIEHH C LIETBIM
mokKasarejieM

CBoiicTBa CTENEHH C IIETBIM
roxkasarejieM

CBoiicTBa CTEOEHH C LIETIBIM
mokKasarejieM

[Ipeobpa3zoBaHue BbIpaKEHUM,
COJIepKAIIUX CTETICHH C LEJIBIM
nokazaTesemMm

[IpeobpazoBaHue BhIpAKESHUH,
COJIEpIKAIX CTENEHH C LETbIM
MoKazaresaeM

[Ipeobpa3zoBaHue BbIpa)KEHUM,
COJIepKAIUX CTETICHH C IEJIBIM
MoKa3aTeseM

—_— = e e
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114

115

116

117

118

119

120

121

122

123
124

125

126

127

CranmapTHBIN BU YKCiIa
CranpapTHbIi BUA ynciaa

JlefcTBuUs ¢ UncIaMM, 3alTMCaHHBIMU B
CTaHJapTHOM BHJIE

JlelicTBUSA ¢ YKCIaMU, 3alMMCaHHBIMU B
CTaHIapTHOM BHJIE

Pa3mepbl 00bEKTOB OKPYXKAIOIIETO MHPA,
JUTUTEIIBHOCTH TIPOIIECCOB B
OKPY’KaIOIIeM MHUPE

Pa3mepbl 00bEKTOB OKPYKAIOIIET0 MHPA,
JUTUTEJIbHOCTh MTPOLIECCOB B
OKPY’KaIoIlIeM MUPE

Pa3mMepnr 00bEKTOB OKPYIKAIOIIETO MUPA,
JUTUTEIIBHOCTH TTPOIIECCOB B
OKPY’KaIOIIeM MHUPE

JleneHue ¢ 0CTaTKOM

CpaBHEHHS TIEJIBIX YHUCEIT TIO MOJTYJTIO
HaTypaJIbHOTO YHCIIa

CpaBHEHMS LENBIX YUCEIT IO MOJTYJIIO
HaTypaJIbHOT'O YUCIIa

CBoiicTBa CpaBHEHUH IO MOJTYJIIO
CBolicTBa CpaBHEHHI IO MOAYJIIO
OcTaTku CyMMBI U TIPOU3BEICHUS TIO
JTAHHOMY MOJTYJTIO

KonrtponbHas pabora o Temam

nn

"Crenenn", "lenumocts"

[ToBTOpenue u 0600meHue. Pemenue
JIMHEHBIX HEPABEHCTB C OJHOM



MEPEMEHHOMN U CUCTEM JIMHEMHBIX
HEPABEHCTB C OJJHOW IEPEMEHHON

IToBropenue u o6061meHue. Pemenue
128 JIMHEWHBIX HEPABEHCTB C OJIHOM
IIEPEMEHHOM U CUCTEM JIMHEWHBIX

HEPABEHCTB C OJJHOW IIEPEMEHHOU

[ToBTOpeHue u 06od1IIEeHNE.
ToxxnecTBeHHBIC TPEOOPA3OBAHUS
BBIPAYKECHU, COIEPKAIINX
apudMeTHIeCKHe KBaJpaTHbIe KOPHU

129

IToBTropenue u o6o0mmeHue. Pemenne
130 KBaJpaTHBIX YpaBHEHUI. Pemenue
TEKCTOBBIX 3a/]a4 C IOMOIIIbIO

KBaJPATHBIX YPAaBHCHUU

[ToBTOpenue u 0600meHne. Pemenue

131
3a/1a4 U3 peaabHON KU3HU

[ToBTrOopenue u o6oOIIEHHE.
132 ToxnecTBeHHbIE TPeoOpa3zoBaHUs
paIMoOHaTBHBIX BBIPAKECHUIN

[ToBTOpeHue u 0600meHne. Pemenue
JIpOOHO-PAIMOHATBHBIX YPaBHEHUH,
CBOJISIIIUXCS K TMHEHHBIM HITH K
KBaJ[paTHBIM ypaBHCHUsIM. PemeHue
TEKCTOBBIX 3a7]a4 C TIOMOIIBIO IPOOHO-
paloHAaIbHBIX YPaBHEHHIA

133

[ToBTOpenue u 06061eHne. Pemenne
134 TEKCTOBBIX 33]1a4 Pa3JIMYHBIMU
criocobamu



135 Wrorosas koHTpoJsibHAs paboTa 1
[ToBTOpenue u 06061meHue. Pemmenne
3aJa4 U3 peanbHOMN KU3HU

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

136

136



9 KUIACC

KoanuyecTBO 4acoB

Ne
W/ Tema ypoka Beero KouTposbHbI
e padoThI

Oynknusa. CBoicTBa QYHKIMN: HYJIH
GYHKITUH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA
bYHKIIIH, TPOMEXKYTKH BO3pACTaHUS U
yObIBaHUS QYHKINH, YETHBIE U HEUETHBIE
byHKIMHM, HauOoJbIlIee U HANMEHbIIIEe
3Ha4YeHUs QYHKIUU

@yuknus. CBolicTBa QyHKIUN: HYJIU
(GYHKIIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA
(GYHKIMH, TPOMEXKYTKH BO3paCTaHUs U

yObIBaHUS QYHKIUH, YETHBIE U HEUETHBIE !
byHKIMM, HanboJbIlIee U HAaNMEHbIIee

3HaYCHUS PYHKITUU

[Toctpoenue rpapukoB GyHKIHIA ¢ 1
MOMOIIBIO TIPe0OPa30BaHUI

[Toctpoenue rpadukoB QpyHKIMI C |
MTOMOIIBIO TIPe0Opa3oBaHU

KBanpatnslii Tpéxunes. Kopau 1
KBaJPaTHOIO TpEXUJIeHa

PasnoxeHue kBaipaTHOTrO TpEXUJieHa Ha 1
JVHENHBIE MHOXKUTEIIN

PaznoxxeHne kBagpaTHOrO TpEXUIIeHa Ha |

JIMHEWHBIE MHOKUTEIHN

IIpakTHyeckn
e padoThI

JlaTa
H3yYeHH
s

DJIeKTPOHHbIE
undgposbie
o0pa3oBaTeIbLHbI
e pecypchbl
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11

12

13

14

15

16

17

18

19

20

KBanpartuunas ¢pyHKIus u €€ cBoiicTBa
[Tapa6o:na, KOOpIMHATHI BEPIINHBI
napaboIibl, 0Cb CHMMETPHUH 11apaboJIbl
[Toctpoenue rpadrka KBaaApaTUIHON
byHKIMHA

[TocTpoenue rpaduka KBaApaTUIHON
byHKIIUN

[Toctpoenue rpadrka KBaaApaTUIHON
byHKIMHA

[Tonoxenue rpaduka KBaapaTUIHON
(YHKLIMU B 3aBUCUMOCTH OT €€

KO3 PHUIIHEHTOB

[Tonoxxenue rpaduka KBaApaTUUHOMN
(GYHKIIMH B 3aBUCUMOCTH OT €€

K03 (HULINEHTOB

Hcrnonb3oBaHue CBOUCTB KBAaIpaTUYHOU
(byHKUIMU 715 peleHus 3a1a4
Hcnonb30BaHne CBOWCTB KBAIPAaTUIHOU
GYHKIUM [T peleHus 3a1a4
Hcrnonbs3oBaHue CBOWCTB KBAapaTUYHOU
(GyHKUIMU 715 peleHus 3a1a4
CrenenHble QyHKINU C HATYPAJIbHBIMU
MOKa3aTeIsIMU, UX TpaQUKU 1 CBONCTBA
CrenenHble (YHKIMU C HATYypaJIbHBIMU
NOKa3aTessIMH, UX TpauKU U CBOMCTBA
CrenenHble QyHKINU C HATYPAJIbHBIMU
MOKa3aTeIsIMU, UX TpaQUKU U CBONCTBA



21

22

23

24

25

26

27

28

29

30

31
32

33

34

35

CrenenHble QyHKINU C HATYPAJIbHBIMU
MOKa3aTeIsIMU, UX TpaQUKU U CBONCTBA

Mpacouku dyHKUMIA: Yy = VX, y = 3\x , ¥
=|x]|

Mpadunkn pyHKUMIA: y =\X , y = 3x , y =
| X |

Mpacouku dyHKUMIA: Yy = VX, y = 3\X , ¥
=|x]|

KonTponbhas pabota no teme "®@yHkuun"

ITonsiTHE O pElICHUN HEPABEHCTBA C OJHOU
nepeMeHHON. MHOXECTBO PELICHUN
HEPaBEHCTBA

KBanpaTHbie HepaBeHCTBA C OJTHOU
MepEMEHHOMN

KBaznpaTHble HEpaBEHCTBA C OJTHOM
MIEPEMEHHOMN

Pemenuie HepaBeHCTB rpapuuecKum
METOJOM U METOJIOM MHTEPBAJIOB

Penienue HepaBeHCTB rpapUuecKuM
METOJIOM U METOJIOM UHTEPBAJIOB

HepasenctBa, coneprkaliue 3HaK MOYJIs
HepaBeHcTBa, conepkalue 3HaK MOIYJIs
CucreMbl HEpaBEHCTB C OJHOU
MePEMEHHOMN

CucreMbl HEpaBEHCTB C OJHOU
IIEPEMEHHOMN

Pemenne TeKCTOBBIX 3a/1a4 ¢ TOMOUIbIO
HEPAaBEHCTB, CUCTEM HEPABEHCTB
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37

38

39

40

41

42

43

44

45

46

Penrenne TeKCTOBBIX 3a1a4 ¢ IOMOIIBIO
HEPABCHCTB, CUCTEM HCPABCHCTB

HepaBeHCTBO C ABYM: IICPCMCHHBIMU.
Pemienne HCPABCHCTBA C IBYMs
NEPpECMCHHBIMU

['padpuaeckuii MeToa pelieHUs: CUCTEM
HEPABEHCTB C JIByMs IEPEMEHHBIMU

CucreMsl HCPAaBCHCTB C ABYMA
NEPpECMCHHBIMU

KonTponbhas pabota o teme
"KBagparHsle HepaBeHCTBA"

bukBanpatHble ypaBHEHUS

IIpumepsl IpUMEHEHNH METO0B
PaBHOCHJIBHBIX IPe0Opa3oBaHui, 3aMEHbI
MEPEMEHHOM, rpadruecKoro MeToa npu
pelIeHnH YpaBHEHU 3-i U 4-i1 cTenenei

IIpumepsl IPUMEHEHUN METO0B
PaBHOCHIIBHBIX ITPe0Opa30BaHUM, 3aMEHBI
nepeMeHHOH, rpa)uueckoro MeTo1a Mpu
pelieHuu ypaBHeHu 3-1 u 4-ii cteneHen

[Ipumepsbl IPUMEHEHN METOIOB
PaBHOCHUJIBHBIX MPeoOpa3oBaHuil, 3aMEHbI
MEPEMEHHOM, rpadruecKkoro MeToa npu
pelIeHUH ypaBHEHU 3-1 1 4-i1 cTenenei

Pemenne npoOGHO-paioHATBHBIX
YPaBHEHUM U HEPABEHCTB

Pemenne npoOHO-panioHaIbHBIX
ypaBHEHU U HEPABEHCTB



47

48

49

50

51

52

53

54

55

56

57

Pemenne npo6HO-palinoOHaTIbHBIX
YpaBHEHUHN U HEPABEHCTB

Pemienune npo6GHO-paIiioOHATBHBIX
ypaBHEHHI U HEPABEHCTB

Pemenne cucreM ypaBHEHUN ¢ AByMS
NIEPEMEHHBIMU

Pemenue cucreM ypaBHEHUH ¢ 1ByMs
NIEPEMEHHBIMU

Pemenne nmpoctenmnx cucteM
HEJIMHENHBIX YPABHEHUH C IBYMsI
NIEPEMEHHBIMU

Pewienne npocTenmmx cucTeM
HEJIMHENHBIX YPABHEHUN C IBYMs
[IEPEMEHHBIMU

Pemenne mpoctenmmx cucteM
HEJIMHEMHBIX YPAaBHEHUH C JIBYMsI
NEPEMEHHBIMU

Pewienue npocTenmmx cucTeM
HEJIMHENHBIX YPABHEHUN C IBYMs
[IEPEMEHHBIMU

I'padpuaeckuii MeToa peIeHUsI CUCTEMBI
HEJIMHEMHBIX YPAaBHEHUH C IBYMsI
NEPEMEHHBIMU

['padmyeckuit METO] peIICHHSI CUCTEMBI
HEJIMHENHBIX YPABHEHUH C IBYMs
NepeMEHHBIMU

CucreMa IByX HEJIMHEHHBIX YPAaBHEHUM C
JBYyMSI IEPEMEHHBIMU KaK MOJIENb



58

59

60

61

62

63

64

65

66

67

68

peanpHON CUTyalluu

Cucrema ByX HEJIMHEHHBIX YPAaBHEHUH C
JBYMsI IEPEMEHHBIMU KaK MOJEIb
peaNbHOU CUTYaIuU

Cucrema ByX HEJIMHEHHBIX YpaBHEHUH ¢
JBYMsI IIEPEMEHHBIMU KaK MOJIEIb
peanbHON CUTyallun

Cucrema JAByX HEJIMHEHHBIX YPAaBHEHUH C
JIBYMs IEPEMEHHBIMU KaK MOJEIb
peabHON CUTYaluU

Cucrtema HETMHENHBIX YPAaBHEHUH C
apaMeTpoM

CucremMa HEJIMHENHBIX YpaBHEHUI €
apaMmeTpoM

Cucrema HETMHEMHBIX YPAaBHEHUH C
apaMeTpoM

ITpocTeiine HEPaBEHCTBA € ABYMSI
IIEPEMEHHBIMU U UX CUCTEMBI
KonTponbhas paboTa o teme
"YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI"

[ToHsITHE YMCIOBOM MTOCHEIOBATENLHOCTH.
Koneunsie u 0eckoHEYHbBIE
[IOCJIEAOBATEIHLHOCTH

OrpaHuyeHHast TIOCIEI0BATEIIHHOCTb.
MonoTtoHHO Bo3pacTaromias (yObIBaromasi)
MIOCJIeIOBATEIFHOCTD

CnocoObl 3a1aHus MOCIEI0BATEIIBHOCTH:
OIUCATEIIbHBIHN, TAOJUYHBIN, C ITOMOIILIO
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70

71

72

73

74

75

76

77

78

79

80

(GopMyJIbI N-TO YJieHa, PEKypPPEHTHBIN

Apudmerndeckas U reoMeTpudecKas
IpOrpeccuu

ApudmeTrnueckast U reoMeTpryecKas
Iporpeccuu

CpoiicTBa usieHOB apu(METHUECKOM 1
TeOMETPUUYECKOU NPOrpeccuit

CaolicTBa 4jieHOB apu(pMETHUYECKON U
r€OMETPHUUYECKON MpOrpeccuit

®opmyIibl n-ro wieHa apupMeTudeckoil u
TeOMETPUUECKOU IIPOrpeccuit

@opMyJibl N-To YieHa apuPMETHIECKON U
F€OMETPHUUYECKON MpOrpeccuit

®opmyIibl n-ro wieHa apupMeTudeckoil u
TeOMETPUUECKON NIPOrpeccuit

@opmyJibl CYMMBI ITEPBBIX N YWICHOB
apupMeTUIECKONU U TEOMETPUIECKON
IIporpeccuit

DopmyJibl CyMMBI IIEPBBIX N YWICHOB
apu(MeTHUECKOM U reOMeTpUYECKON
[IpOrpeccuit

®opmyJibl CYMMBI ITEPBBIX N WICHOB
apuMeTUIECKOU U TEOMETPUIECKON
nporpeccui

3aiauu Ha IPOIIEHTHI, 0AHKOBCKUE BKJIAIbI
Y KPEJIHUTHI

3ajaun Ha IPOIICHTHI, 0AHKOBCKHE BKJIAIBI
1 KPEIUTHI
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82

&3

84

85

86

87

88
89

90

91

92

93

3ajaun Ha IPOLICHTHI, 0AHKOBCKHE BKJIAIBI
N KpCAUTBL

3a7a4yn Ha MPOIICHTHI, 0AHKOBCKHE BKJIa bl
U KpEIUTHI

3ajaun Ha IPOLICHTHI, 0AHKOBCKHE BKJIAIbI
N KpCAUTBL

3a7a4yn Ha MPOIICHTHI, 0AHKOBCKHE BKJIa bl
U KpEIUTHI

3ajaun Ha IPOLICHTHI, 0AHKOBCKHE BKJIAIbI
N KpCAUTBL

[IpencraBnenue o CXOAUMOCTH
M0CJIEeI0BATEIBHOCTH, O CYMMHUPOBaHUU
0eCcKOHEUHO yObIBaOIIe reOMeTPUIECKOM
porpeccuu

[IpencraBienue 0 CXOAUMOCTH
MIOCJIEIOBATEIBHOCTH, O CYMMHUPOBAHHU
OECKOHEYHO YOBIBAIOIIEH T€OMETPUUECKON
porpeccuu

Meton MaTeMaTHYECKOM MHIYKIUU
Meto MaTeMaTUYECKON UHIYKIIMU
Konrposnbnas padora no teme "Huciaosie
II0CJIE0BATEIBHOCTH U Iporpeccun”
Kopens n-ii crenenn. CBoiCTBa KOPHS N-U
CTCIICHU

Kopensb n-ii crenenu. CBoiicTBa KOpHs n-i
CTEIIEHU

Kopens n-ii crenenn. CBoiCTBa KOPHS N-U
CTCIICHU



CreneHs ¢ palrOHAJIBHBIM IIOKA3aTCJICEM U

94 .
e€ cBoiicTBa

95 CreneHb ¢ pallMOHAIbHBIM [IOKa3aTeIeM U
€€ CBOMCTBA

96 CrerneHb ¢ pallMOHATILHBIM [TOKA3aTeIeM U
e€ CBOMCTBA
ToxnecTBeHHbIE ITPeoOpa3zoBaHUs

97 BBIpA)XEHUH, cofiepKaluX KOpeHb n-i
CTEIIEHU
ToxaecTBeHHbIE IPe0OpPa3OBaAHUS

98 BBIPAXKECHMI, COAEPKAIUX KOPEHb N-I
CTENEHU
ToxnecTBeHHbIE TPeoOpa3zoBaHUs

99 BBIPAXEHUI, COIepKAILUX KOPEHD N-1

CTCIICHU
ToxxnecTBeHHBIC TTPEOOPa3OBAHMS

100 BBIPAYXKEHH, COJIEPIKALIUX CTEIIEHb C
paIMoHaIbHBIM ITOKa3aTeIeM
ToxxaecTBeHHBIE TIPe0Opa3OBaAHUS

101 BBIPAKECHUM, COAECPIKALUX CTEIIECHD C
palMoHaIbHBIM IMOKa3aTeIeM

KoHnTtponbhas padora mo teme "CremneHs ¢

102
palMOHAJIBHBIM TTOKa3aTeneM"
[ToBTOpenue n o6o6menue. Yucna u
103 BBIYHCJICHUSI (3aMHUCh, CPABHCHHUE,

JEUCTBUS C JCHCTBUTEIbHBIMA YHUCIAMH,
YHUCIJIOBas psiMast)

104 [ToBTOpenue u 0600meHne. Yncnaa u



105

106

107

108

109

110

111

112

BBIYHMCIICHHS (3aITUCh, CPABHEHUE,
JNEUCTBHUS C JeHCTBUTEIbHBIMH YHCIAMH,
YHUCIJIOBas psiMast)

[ToBTOpenue u 06o6meHue. Yncna u
BBIUUCIICHUS (TTPOLIEHTHI, OTHOIICHUS,
IPOTOPLIKN)

[ToBTOpenne u 0600meHne. Yncna u
BBIUUCIICHUS (ITPOLIEHTHI, OTHOIICHHUS,
MIPOTIOPITHH )

[ToBTOpenue u 0606menHue. Yncna u
BBIUUCIICHUS (pEIlIeHre 3a71a9 U3 PealbHOM
YKU3HN)

[ToBTOpenue u 0600meHNe. Yncna u
BBIYMCJICHUS (pEIIeHre 3a1a9 U3 PealbHOM
JKU3HH)

[ToBTOpenue n o6o6Imenue. Yucna u
BBIYHCIICHUS (OKpYyTIIeHUE, TPUOTHKEHUE,
OIICHKA)

[ToBTOpenue u 0600IeHNe. TekcTOBBIE
3a/1auy (pemeHne TeKCTOBBIX 3a71a4
apupMETHYECKUM U aJIreOpandecKum
crroco0aMm)

[ToBTOpenue u 06006menHue. TekcToBbIe
3a7au (pelIeHne TeKCTOBBIX 3a/1a4
apuMeTUIECKUM U alIreOpandecKum
crocobammu)

[ToBTOpenue u 06o61eHue. TekcToBbIe
3a/1a4yy (pelIeHrne TeKCTOBBIX 3a1a4
apuQMETHUECKUM U aNreOpandecKum



113

114

115

116

117

118

crocobammu)

[ToBTOpenue u 06o61eHue. TekcToBbIe
3a/1a4yy (pelIeHrne TeKCTOBBIX 3a1a4
apuQMETHUECKUM U aNreOpandecKum
crocobamm)

[ToBTOpenue u 0600mIeHNE. TekcTOBBIE
3a/1auu (peleHrne TeKCTOBBIX 3a71a4
apuMETUIECKUM U aJIreOpandecKum
croco0aMm)

[ToBTOpenue u 0606meHue. TekcToBbIe
3a7a4u (peleHre TeKCTOBBIX 3a/1a4
apu(PMETUIECKUM U anreOpandeckum
crioco0ammu)

[ToBTOpeHME 1 0000IIIEHNE.
AnrebpanuecKue BhIPAKCHHS
(mpeobpa3oBaHue anredOpanvaecKux
BBIPAKEHUH, COJIEPIKAIIUX CTETICHB C
EJTBIM TTOKa3aTesIeM)

[ToBTOpenue u o6o0IIeHNE.
Anrebpanyeckue BbIpaXeHUs
(mpeobpazoBaHue anredOpandecKux
BBIPA)KEHUH, COJIEPIKAIIUX CTETICHB C
LEJIBIM TIOKa3aTeJIEM)

[ToBTOpeHnue u 06001IIEeHHE.
AnreOpandecKue BEIPaKSHUS
(mpeobpazoBaHue areOpanyecKux
BBIPAYKCHUH, COJECPIKAIINX CTEIICHD C
LEJIbIM ITOKa3aTEeJIEM )



119

120

121

122

123

124

125

[ToBTOpeHue u 06o01IIEHNE.
AnreGpanyeckre BbIpaXeHHUs
(mpeobpazoBaHue anreOpanvaecKux
BBIPAYKEHHI, COJIEpIKALIUX
apumMeTHyecKuil KBaJIpaTHbIN KOPEHB)
[ToBTOpenue u o6o0IIeHNE.
Anrebpanueckue BbIPAKCHHS
(mpeoOpa3oBaHue anreOpanyecKux
BBIPAYKEHHI, COJIEPIKAILNX
apru(MeTHUECKUI KBaAPATHBII KOPEHB)
[ToBTOpEeHME 1 000OIIEHNE.
AnrebpanuecKue BhIPAKCHHS
(mpeobpa3oBaHue anredOpanvaecKux
BBIPKEHUH, COJIEpIKAIINX
apu(METHUCCKUH KBaJPATHBIN KOPEHB)
[ToBTOpenue n 06o0IIEeHHE.
Anrebpanyeckre BbIpaXeHUs
(mpeoOpa3oBaHHe LIETBIX U IPOOHO-
palMoHaIFHBIX BBIPAKECHUH )

[ToBTOpeHnue u 06001IIEeHUE.
Anrebpanueckue BbIPAKEHHS
(mpeobpa3zoBaHMeE LENBIX U APOOHO-
palMOHABHBIX BBIPAXKCHUI)
[ToBTOpeHme u 00600IIEHNE.
AnreGpanyeckre BbIpaXeHHs
(mpeobpazoBaHue MEIBIX U IPOOHO-
paLMOHABHBIX BBIPAKCHUI)

[ToBTOpenue u 06o01IIEeHHE.
AnreGpanyeckre BbIpaXeHHUs
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(mpeoOpa3oBaHue LIETBIX U IPOOHO-
palMOHATIbHBIX BBIPAXKEHUN)

[ToBTOpenue u o6o06IIEHHE.
AnreOpandecKue BHIPaKeHHUS
(pa3nokeHne MHOTOYJICHAa Ha MHOXKUTEIIH,
B TOM YHUCJIE C UCIIOJIB30BAaHUEM (POPMYIT
COKpPaIIeHHOTO YMHOXEHUS)

[ToBTOpeHue u 0600IIEHNE.
AnreOpandyecKue BhIPaXKCHUS
(pasmoxeHrne MHOTOYJICHA HA MHOXKHUTEIIH,
B TOM YHCJIE C UCIOIb30BaHUEM (POpMyJT
COKPAIIIEHHOTO YMHOYKEHUSI)

[ToBTOpenue n 06oOIIEeHHE.
Anrebpanueckue BHIPAKCHHS
(pa3no)keHHe MHOTOUJICHA Ha MHOXKHTEIH,
B TOM YHCJIE C UCTIOIB30BaHUEM (OpMYII
COKPAILEHHOTO YMHOKEHUS)

[ToBTOpEeHME K 000OIIIEHNE.
Anrebpanueckue BbIPAKEHHS
(MozIeIMpPOBaHUE C MTOMOILBIO (hOPMYJT
peabHbBIX MPOLIECCOB U SBICHUN)
@yHKIMH (IOCTPOEHKE, CBOWCTBA
M3YYEHHBIX (QYHKLHUN)

[ToBTOpenue u 06061meHne. yHKIUHN
(mocTpoeHue, CBOMCTBA U3YyYEHHBIX
byHKITHIT)

[ToBTOpenue u o6o61eHue. yHKIUU
(mocTpoeHmne, CBOMCTBA U3YYCHHBIX
GyHKITHIA)
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[ToBTOpenue u o6o61eHue. yHKIUU
(rpaduueckoe penieHrue ypaBHEHHN U UX
CHUCTEM)

[ToBTOpenue u 06061meHne. OyHKIUHN
(rpacdryeckoe perieHue ypaBHEHUH U UX
CUCTEM)

HtoroBasi KOHTpoJbHAs paboTa
[ToBTOpenue u 06061meHne. OyHKIUHN
(MO/I€IMPOBAaHNE PEAbHBIX MPOLIECCOB)

OBILEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME
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YYEBHO-METO/JNYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

I Anre6pa (B 2 yactsax), 7 kinacc/ Hacts 1: Mopakosuy A.I'.; Hacts 2: Mopakosuy A.I'. u
npyrue, non peaxued Mopakosuda A.I'., O011ecTBO ¢ OrpaHUYEHHOM OTBETCTBEHHOCTHIO
«10OII MHEMO3MHA»|

I Anre6Gpa (B 2 wacTsx), 8 knacce/ Yacts 1: Mopakosuu A.T.; Yacts 2: Mopakosuu A.I'. u
npyrue, nox penakuveid Mopakosuua A.I'., O0OuiecTBo ¢ OrpaHUYeHHONW OTBETCTBEHHOCTHIO
«101l MHEMO3UHA»

» AnreOpa (B 2 yacTsx), 9 kimacce/ Hacts 1: Mopakosuu A.I'., Cemenos I1.B.; Uacts 2:
Mopakosuu A.I'., Anekcanaposa A.JI., Mumyctuna T.H. u npyrue; noa penakuueit
Mopakosuua A.I'., O0miecTBO ¢ orpaHudeHHON 0TBEeTCTBEeHHOCThIO « MOl MHEMO3MHA»

METOANYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET






