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INOACHUTEJIbBHASA 3AIIMCKA

Anrebpa sBJISIETCS OJHHM M3 OIOPHBIX KYypCOB OCHOBHOTO OOIIEro
oOpa3oBaHus: OHAa 00ECIeYnBaeT U3yUYCHUE APYTUX JUCUUIUIAH, KaK €CTECTBEHHO-
HAYYHOTO, TaK W TYMaHUTApPHOTO IIMKIIOB, €€ OCBOCHHE HEOOXOIUMO IS
NpOJIOJDKEHHsT 00pa30BaHus M B TIOBCEAHEBHOM ku3HU. Pa3zButne y oOydaronmxcs
HAYYHBIX TMPEJCTAaBICHUM O TMPOUCXOXKICHUM U CYIIHOCTH aireOpandecKux
abcTpakimii, cnocobe OTPaKeHUs] MaTEMAaTUYECKON HayKOW SBJICHHUI M MPOIIECCOB
B TPUPOJIE U OOIIECTBE, POJM MATEMATHYECKOTO MOJCIUPOBAHUS B HAYYHOM
MO3HAHUM U B MPAKTHUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHPOBO33PEHUS
U Ka4eCTB MBIIUICHUS, HEOOXOAUMBIX JIJIsl aanTallii B COBPEMEHHOM HU(PpOBOM
obmectBe. IM3yuenue anreOpbl oOecreyuMBaeT pa3BUTHE YMEHHsI HaOIIOJaTh,
CpaBHHMBATh, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MHBIIIICHUS,
CHOCOOHOCTH apTyMEHTUPOBAHHO OOOCHOBBIBAaTh CBOW JICUCTBUSI M BBIBOIBI,
dbopmympoBats yTBepxkacHUI. OCBOCHHE Kypca ayreOpbl 00ecrequBaeT pa3BUTHE
JIOTUYECKOTO MBIIUJICHUS OOYYalolUXCsl: OHU HCIOJIB3YIOT JICIYKTUBHBIE U
UHAYKTUBHBIE PACCYXKIEHUsI, 0000IIeHNe U KOHKPETHU3aIUI0, a0CTparupoBaHue H
aHasiornto.  OOyueHue  anreOpe  NpennojaraeT  3HAYUTENIbHBIA  OOBEM
CaMOCTOSITETIPHON ~ JIEATENbHOCTH OOYYaloIIUXCs, TIOITOMY CaMOCTOSITEILHOE
peleHue 3a1ay sIBISETCS peann3alyei qesTeIbHOCTHOTO MPHUHIIMIA 00ydeHHUS.

B crpykrype mnporpammbl ydeOHOro Kypca «Anrebpa» s OCHOBHOTO
oOurero oOpa3oBaHUs OCHOBHOE MECTO 3aHMMAIOT COJAEPKATEIBbHO-METOINYECKUE
muHuN: «Yucrma W BBIYHCICHUSN», «ANTeOpandeckue BBIPAKCHUS», «YpaBHEHHS WU
HepaBeHCTBa», «DyHkumm». Kaxmas u3 3ITHX COJIEpKATEIbHO-METOIUIECKUX
JMHUN Pa3BUBACTCS HA MPOTSHKEHUU TPEX JIET U3YYEHHUSI Kypca, B3aMMOJICHCTBYS C
IpPYyrUMU €ro JuHusMH. B Xone wusydeHuss ydeOHOro Kypca oOydaroniumcs
NPUXOAUTCST JIOTUYECKU PACCyXkAaTh, HCIOJB30BATh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M ¢ 3TUM B TporpaMmy ydeOHOTo Kypca «Anredpa» BKIIOUEHBI
HEKOTOpPhIE OCHOBBI JIOTHKH, TPEJCTABICHHBIE BO BCEX OCHOBHBIX pa3jenax
MaTeMaTUYECKOTr0 00pa30BaHMUS M CIHOCOOCTBYIOIIHNE OBJIAJICHUIO O0YYarOIIUMUCS
OCHOB  YHHMBEpPCAJILHOTO  MareMmaTrhueckoro  si3pika.  ConeprkaTelbHOW |
CTPYKTYpPHOM OCOOCHHOCTBIO y4eOHOro Kypca «Anrebpa» SBISETCS  €ro
MHTETPUPOBAHHBIN XapakKTep.

Conmepxanvie JnMHUM «UWcna ¥ BBIUHCICHUS» CIY’)KUT OCHOBOW IS
JATFHEUINEr0 M3Y4YeHHUST MaTeMaTHKH, CIOCOOCTBYET Pa3BUTHIO Y OOYUYarOIIUXCS
JOTHYECKOTO MBINIJICHUS, (JOPMHUPOBAHUIO YMEHHS TMOJIb30BATHCS aIrOPUTMaMH, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX JIJISi TIOBCEIHEBHOM
KU3HU. Pa3BuTHe MOHSATHS O YUCIIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
CBS3aHO C pAaIlMOHAJIBHBIMH W WPPAIMOHATBHBIMA YHUCIaMH, (HOpMUPOBAHHEM



NPEICTaBIICHU O JEHUCTBUTEIBHOM 4YHCJE. 3aBEpPIICHUE OCBOCHHS YHCIOBOM
JIMHUMA OTHECEHO K CpelHeMY 001eMy 00pa3oBaHHUIO.

ConepskaHue NBYX anreOpanuecKux JUHUA — «AireOpandeckue BhIPKCHUS
U «YpaBHEHUS U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO Y OOyUarOUIUXCS
MaTeMaTU4YeCcKOro anmapara, HeoOXOJIUMOTOo MJisi pelIeHUs 3a]ad MaTeMaTHKH,
CMEXHBIX NPEIMETOB U MPAKTUKO-OPUEHTHUPOBAHHBIX 3amady. Ha ypoBHe
OCHOBHOTO 00I11ero o0Opa3oBaHus Y4Ye€OHBI Marepuag TPYNIUPYETCS BOKPYT
palMOHANILHBIX BBIpOXKEHUU. Anredpa JEeMOHCTpPUPYET 3HAYEHHE MAaTeMAaTHKH Kak
S3bIKa JUISI TIOCTPOEHUSI MAaTeMaTHMYeCKHX MOJeNeH, OMHCAaHUs TMPOIECCOB U
SABJICHUNA peambHOro wMupa. B 3amaum oOydeHuss amreOpe BXOASIT TaKkKe
JanbHEWIIee pa3BUTHE ANTOPUTMUYECKOTO  MBIIUICHUS, HE0O0XOAUMOro, B
YaCTHOCTH, JUISI OCBOCHHSI Kypca UWH(GOPMATUKH, M OBJIQJICHUEC HaBbIKAMU
NeAYKTUBHBIX paccyxkaeHuit. [IpeobpaszoBanue CHUMBOJBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaKeHHUsI, CHOCOOHOCTEN K MaTeMaTUYECKOMY TBOPUECTRY.

Coneprxanue (QyHKIIMOHATBHO-TpaUYECKON JTMHUM HAIEJICHO Ha MOJy4YyeHHUe
00yJaronuMUCs 3HaHUM O (PYHKIUSAX KaK BaKHEHMIIEH MaTeMaTH4eCKOW MOjenu
JUIsL OTIMCAHUSI U MCCIIE0BAaHUS pa3HOOOpa3HbIX MPOLIECCOB U SBJICHUN B MPUPOJIE
u obmiectBe. 3yueHue MmaTepuana crocoOCTBYET Pa3BUTHIO Yy OOYyYaroOUIUXCS
YMEHHS UCIIOJIb30BaTh PA3IMYHbIE BHIPA3UTEIBHBIC CPEACTBA A3bIKA MATEMATUKH —
CJIOBECHbBIE, CHUMBOJIMYECKHE, Tpaduueckue, BHOCUT BKJIag B (popmupoBaHUe
NPEICTaBICHUI O POJM MaTEeMaTUKU B Pa3BUTUW LUBWIM3AIMHA U KYJIbTYPHL

CormacHo yuyeOHOMY TulaHy B 7-9 Kiaccax wu3y4aeTcss y4deOHBId Kypc
«AnreOpay», KOTOPBIA BKIIOYAET CIEAYIOIIME OCHOBHBIE Pa3/ebl COIEP KaHUS:
«Yucma ¥ BBIYUCICHUS», «AireOpandeckue BBIPAKEHUS», «YPaBHEHUS W
HEPABEHCTBAY, «DYHKIIMNY.

Ha wm3yuenne ydueObHOTO Kypca «AnreOpa» otBoautcs 306 dacoB: B 7 Kiacce
— 102 ygaca (3 yaca B Hexemo), B 8 kimacce — 102 gaca (3 yaca B Hememo), B 9
kiacce — 102 yaca (3 yaca B HEZIEIIO).



COIEPKAHUE OBYYEHUA
7 KJIACC

Yucjia 1 BbIYMCICHUSA

JlpoOu OOBIKHOBEHHBIC U JECATUYHBIC, TIEPEXOJ OT OJHOW (OPMBI 3aIUCH
npobeit k gpyroi. lloHsTHe panMoOHAIBHOTO YMKCIA, 3aIluCh, CpPaBHEHUE,
yIOPSAJIOYMBAHUE  PALMOHAIBHBIX  YuCENl.  ApudMeTHYeCKHe JICUCTBHUS  C
palMOHATILHBIMU YHCIIaMU. PellleHne 3aad U3 pealbHOW MPAKTUKA HAa 4acTH, Ha
Ipoowu.

Crenenb C HaTypajJbHBIM TIIOKa3aTeJeM: oOIpeaeieHue, npeoOpa3oBaHue
BBIpQXCHUI Ha OCHOBE ONpEJENeHus, 3amuch 0osbux yucen. [IporeHtsl, 3anuch
NPOIICHTOB B BUJE IPOOU U NpOoOH B BHUJIEC NMPOICHTOB. TpHW OCHOBHBIC 3a/1aud Ha
MPOLEHTHI, PEIICHHUE 33/1a4 U3 PEATbHON MPAKTHUKHU.

[IpuMeHEeHne  NOpPU3HAKOB  JIEIMMOCTH,  PA3JIOKEHUE HA  MHOXKUTEIHU
HATypPAJIbHBIX YHCEIL.

PeanbHble  3aBUCMMOCTHM, B TOM  4Hcle IOpsiMags U oOpaTHas
IPONOPLUHUOHAIBHOCTH.

AsireOpanyeckue BbIpaKeHUS

IlepeMeHHBIE, YHUCIIOBOE 3HAYEHUE BBIPAXKEHUs C MEPEMEHHOU. JlommycTUMBbIE
3HAUYE€HUS MEepeMEHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXIY BEIMYMHAMH B BUIE
dbopmynsl. Beraucnenust no ¢opmynam. [IpeobpazoBanre OyKBEHHBIX BBIPAKEHUH,
TOXJECTBEHHO paBHbIC BBIpAKEHHUS, TMpaBuWia MpeoOpa3oBaHUs CYMM U
NPOU3BECHUH, TIPABUJIa PACKPBITUA CKOOOK M MPUBEACHHS MOJOOHBIX CIaraéMpIX.

CBOIICTBa CTENEHU C HATYPAIBbHBIM IOKA3aTEJIEM.

OpnHouneHsl U MHOTOUJIEHBL. CreneHb MHOrowieHa. Clo)kKeHue, BhIUMTAHUE,
YMHOXEHHE MHOTOYICHOB. POpMysbl COKpPAIIEHHOTO YMHOXEHUS: KBajpar
CyMMBl W KBaapaT pasHocthu. @dopmyna pasHOCTHM KBaaparoB. Pazmoxenue
MHOTOYJICHOB Ha MHO>KHTEJIH.

YpaBHeHHS 1 HEPABEHCTBA

VYpaBHeHHe, KOpEHb YypaBHEHHs, IMpaBuja MpeoOpa3oBaHUA YypaBHEHUS,
PaBHOCWJIBHOCTh YPAaBHEHUM.

JIvHeliHOE ypaBHEHME C OJHOW NEPEMEHHOM, YHUCIO KOPHEH JIMHEWHOIO
ypaBHEHHUsA, pELICHUE JMHEWHbIX YypaBHeHHH. CocCTaBiIeHHUE ypaBHEHUW IO
YCIIOBUIO 3a/1aud. PenieHre TeKCTOBBIX 3a/1ad C MOMOIIBI0 YPABHEHUH.

JluneitHoe ypaBHEHHE C JIBYyMs TepeMeHHbIMH U ero rpaduk. Cucrema aByx
JIMHEWHBIX ypaBHEHUN C JBYMs IEPEMECHHbIMU. PelIeHHe CHCTEM YpaBHEHUM
crnocoOoOM moJicTaHOBKU. lIpuMepbl pelieHus TEKCTOBBIX 3aJady C MOMOUIBIO
CUCTEM ypABHEHUHU.

DyHKUUHA



Koopnunata Touku Ha npsmoil. YuciaoBble mpoMexyTku. Paccrosnue mexmy
JBYMsI TOYKAMU KOOPAMHATHOW IIPSMOM.

[IpsimoyronbHas cucrema koopnauHat, ocu OX u Oy. Alcuucca U opauHara
TOYKH Ha KOOPJAMHATHOM MIocKocTu. [Ipumepsl rpagukoB, 3aaHHbIX (GOPMYITaMH.
Urenne rpadukoB peanbHbix 3aBucuMocted. [lonstue dynkuuu. [padux
dbynkuuu. CpoiictBa dyHKuud. JIuneitHas ¢yHkuusa, e€ rpaduk. 'padux GyHKIMM
y = |X|. I'paduueckoe pelicHHe JIUHEHHBIX YpPaBHCHHH M CHUCTEM JIMHCHHBIX
YpaBHEHUM.

8 KUIIACC

Yucsia ¥ BBIYHCJICHUS

KBanparueiii kopenb u3 uucna. [lonatue o0 wuppanuoHAILHOM YHCIE.
JlecsiTiuHble MPUOIMKEHUST UPPALMOHANBHBIX yncen. CBOUCTBA apU(PMETUYECKUX
KBaJpPaTHBIX KOPHEH M MX NMPUMEHEHHUE K MPeoOpa30BaHUIO YUCIIOBBIX BBIPAKEHHUI
Y BBIYUCIICHUSM. [[eMCTBUTENIBHBIE YHUCIIA.

Crenensp c 1esbIM nokazaresieM U €€ cBoiicTBa. CtaHAapTHAs 3alUCh YUCIIA.

Anrebpanueckre BbIpaXeHUsIAJreOpanyeckue BbIpasKeHUs

KBagpaTHelii  TpEX4JieH, pa3lOKEHHE  KBAaJpPATHOIO  TPEXUJEHA  Ha
MHO>KUTEIH.

AnreOpanueckas apoOb. OCHOBHOE CBOWCTBO —airedOpandeckoil apoOu.
CnoxxeHue, BbIUYMTaHHE, YMHOXEHHUE, JEJIEHuE anreOpanyeckux ApoOeil.
ParonasibHbIe BBIpQXKEHHS U UX MTPEe0Opa3oBaHUE.

YpaBHEeHUs 1 HEPABEHCTBAY pABHEHUSI M HEPAaBEHCTBA

KBanparHoe ypaBHeHue, ¢opMmylia KOPHEH KBaJIpaTHOTO YpaBHEHHUS.
Teopema Buera. Pemienue ypaBHEHUM, CBOASIIMXCS K JIMHEWHBIM U KBaJPaTHBIM.
[Ipocreiiiie ApoOHO-palMOHATIBHBIE YPABHEHHUS.

['padrueckast uHTEpHpeTalvsd ypaBHEHUU C JIBYMsI NIEPEMEHHBIMU U CUCTEM
JUHEHHBIX ypaBHEHUH C JBYMsI TE€peMEHHbIMU. IIpuMepbl pemieHust cucrtem
HEJIMHENHBIX YPaBHEHUH C IBYMsI [IEPEMEHHBIMU.

Pemenue TEKCTOBBIX 3a7a4 areOpandecKuM CIIocoOOM.

YucnoBble HEPABEHCTBA M MX CBOWCTBA. HepaBEHCTBO ¢ OAHOM NEPEMEHHOM.
PaBHOCMIIBHOCTP HEpaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucteMbl IMHEHHBIX HEPABEHCTB C OJIHOW MEPEMEHHOM.

OyHKIMNPYHKI MU

[lonstue ¢yukuuu. OO67acTh ONpeneNeHus W MHOXECTBO 3HAYCHUH
¢yukuuu. CriocoObl 3aaHust QyHKIHIA.

I'padpux ¢Pynkuuu. Utenne cBoiicTB ¢yHkuuu no e€ rpaduxy. I[lpumepst
rpadukoB (QYHKIMHA, OTPaKAIOLIUX PEaTbHBIC MPOIIECCHI.



@OyHKIMKM, OMNMUCHIBAIONIUEC TPSIMYHO H OOpaTHYO NPOMOPIHMOHAIEHBIC
3aBHCHMOCTH, nX rpaduki. OyHkmun y = X2, Y = X3, y = VX, y=|X|. [paduueckoe
pElLIEHUE YPABHEHU U CUCTEM YPAaBHEHUHU.

9 KJIACC

Yucaa ¥ BBIYHCJICHUS

PanmonanbHble 4ucla, UppalMOHANBLHBIE YHCIA, KOHEUHbIE U OECKOHEUYHBIC
JNecsTUYHbIe NpoOu. MHOKECTBO AEHCTBUTENBHBIX YHCEN, NEHCTBUTENbHbIC YHUCIIA
Kak OECKOHEYHble JecATUYHble IpoOu. B3auMHO OJIHO3HaYHOE COOTBETCTBHE
MEX]ly MHOYKECTBOM JCHCTBUTEIBHBIX YUCEN U KOOPJIAUHATHOW MPSIMOIL.

CpaBHeHHE  JICUCTBHUTEIBHBIX  YHUCEN, apU(PMETUYECKUE JCUCTBHUS  C
JNEUCTBUTEIIbHBIMU YHCIIAMH.

Pa3zmepbl OOBEKTOB OKPYKAIOIIETO MHUPA, JIUTEILHOCTh MPOIECCOB B
OKPY’KaOILlEM MHUpE.

[TpuOnuxEnHOe 3HAYEHUE BEJIMYMHBI, TOYHOCTh NpuOMKeHus. OKpyrieHue
yucell. [Ipuknaka v oneHka pe3ynbTaToB BBIYMCICHHM.

YpaBHeHHs 1 HEPaBEeHCTBA

JluneitHoe ypaBHeHUWE. Pemienne ypaBHEHUMN, CBOISIIIUXCS K JTUHEHHBIM.

KBanparHoe ypaBHeHue. PenieHue ypaBHEHH, CBOISAIIMXCS K KBaJIpPATHBIM.
buxkBanparHoe ypaBHeHue. IIpuMepsl pelieHus ypaBHEHMM TpeTbed U 4ETBEPTOMU
CTEMEHEW PA3JI0KEHUEM HA MHOKHUTEIH.

Pemienne apoOHO-panmoHANLHBIX ypaBHEHUWI. PelieHne TEKCTOBBIX 3aliay
anreOpanyeckuM METOJIOM.

VYpaBHeHue C IByMsI MEpeMEHHbIMH U ero rpaduk. Pemenue cucrem IBYX
JIMHEWHBIX YpaBHEHUM C JBYMsS NEPEMEHHbIMU. PelieHne cucteM ABYX YpaBHEHH,
OJIHO U3 KOTOpBIX JIMHEHHOe, a Jpyroe — BTOpoil crenenu. Ipaduueckas
UHTEPIPETALUsI CUCTEMBl YPABHEHUHN C JIByMS IEPEMEHHBIMU.

Pemrenne TekcTOBBIX 3a7a4 anreOpandyeckuM CrocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienue nMHEWHBIX HEPABEHCTB C OJHOW mepeMeHHOM. PemeHue cucrem
JVUHEMHBIX HEPAaBEHCTB C OJHOM mnepemMeHHOM. KBagpaTHele HepaBeHCTBA.
I'paduueckass wuHTEpmpeTamus HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYMS
NIEPEMEHHBIMU.

OyHKIMNPYHKI MU

KBanparnunas ¢ynkius, e€ rpaduk u cpoiictBa. [lapabosia, KoOpAMHATHI
BEPILHHBI MApa00JIbl, OCb CHMMETPUU Mapa0OJIbL.

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



UucnoBele  mocneaoBaTeabHOCTUUMCI0BbIE  MOCJIEJ0BATEJIbHOCTH U
nporpeccun

[loHsiTue 4YUCIOBOW TOCHENIOBATENBHOCTU. 3aJaHUE MOCIEA0BATEILHOCTH
peKyppeHTHOU (hopMynol u Gopmysoil N-To YiieHa.

ApubdmMernueckas W TeoMeTpudeckas mporpeccun. D@opmysbl N-To YJeHA
apupMeTUIeCKO U TeOMETPUUYECKON MPOTPECCUil, CYMMBI MEPBBIX N UJICHOB.

M3o6paxeHnue 4YICHOB apuUMETUYECKOM M TeOMETPUUYECKON Mporpeccuit
TOYKaMH HAa KOOPJMHATHOW IUIOCKOCTH. JIMHEHHBI M SKCHOHECHIMAIBHBIA POCT.
CnoxHble MPOLICHTBHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMDBI
YYEBHOI'O KYPCA «AJII'EBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHMUS

JIMYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yJbTaTbl OCBOEHMS NporpaMMbl Y4eOHOro Kypca
«Anrebpa» XapakTepHU3yHTCS:

1) naTpuoTHYECKOEe BOCIIUTAHME:

MPOSIBJICHUEM MHTEpeca K TMPOLNUIOMY ¢  HACTOSIIEMY POCCHUHCKOU
MAaT€MaTUKH, LEHHOCTHbIM  OTHOUIEHWEM K  JOCTMIKEHUSM  POCCUUCKHX
MAaTEMATUKOB M POCCUMUCKOM MaTEMaTUYECKOW IIKOJIbI, K HMCIOJB30BAHUIO ATHUX
JTOCTW)KCHUN B IPYTUX HayKaxX W MPUKIATHBIX cdepax;

2) rpa:kIaHCKoOe U AYXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHHIO OOSI3aHHOCTEH Tpa)xJAaHWMHA U pead3alliid €ro
npaB, MPEACTaBICHHEM O MaTEeMaTUYeCKUX OCHOBaX (PYHKIIMOHHUPOBAHUS
pPa3IMUHBIX CTPYKTYpP, SIBJICHUH, MPOUEAYp IpakJaHCKOro oOIuiecTBa (Hampumep,
BBIOOPHI, OMIPOCHI), TOTOBHOCTHIO K OOCYXICHUIO dTUYECKUX MPOOIEM, CBSI3aHHBIX
C TMPAKTUYECKUM TPUMEHEHUEM JOCTWKEHUW HayKH, OCO3HAHUEM BaXXHOCTHU
MOPAJIHO-3TUYECKUX MPHUHIIMIIOB B IESITEIBHOCTH y4EHOTO;

3) TpyAoBO€ BOCIIMTAHHE:

YCTaHOBKOW Ha AakKTHBHOE€ YYacTWE€ B PEUICHWM NPAKTUYECKUX 3a1ady
MaTeMaTUYECKOW HaAMpaBJIEHHOCTH, OCO3HAHUEM BAXKHOCTH MAaTEMaTHYECKOTO
0o0pa3oBaHusi HAa MPOTSHKEHUU BCEW >KM3HU ISl YCIEIIHOW TpodheCcCHOHATBLHOMN
NESTEIbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHH, OCO3HAaHHBIM BBIOOPOM H
MOCTPOCHHUEM HWHIMBUAYAIBHON TPAEKTOPUU OOpa30BaHMS UM KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX MHTEPECOB U OOILIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CIOCOOHOCTBIO K  OMOIIMOHATBHOMY M ACTETUYECKOMY  BOCHPUSTHIO
MaTeMaTU4eCcKuXx OOBEKTOB, 3aJad, PEIICHUN, PaCCYXJCHUH, YMEHUIO BHJICThH
MAaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOTO MO3HAHMSA:

OpUEHTAlMe B JICSITEIBHOCTM HA COBPEMEHHYIO CHUCTEMY Hay4YHBIX
NpenCcTaBIeHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUSA UEJOBEKA, MPUPOIBI U
oO1iecTBa, TMOHMMAaHHEM MAaTeMaTHUYEeCKOM Hayku Kak cdepbl 4YelnoBeuecKOu
NEATEIIbHOCTH, ATaloOB €€ pa3BUTHS WM 3HAYMMOCTU ISl PA3BUTHS LIMBUIM3ALUHU,
OBJIQZICHUEM SI3BIKOM MAaTE€MaTHKA M MaTEMAaTHUYECKOM KyJIbTYPOM KaK CPEACTBOM
MIO3HAHMSI MUpPA, OBJIAJICHHEM TMPOCTEUIIMMHU HABBIKAMH HCCIEIOBATENBCKOMN
NEATEIIbHOCTH;



6) ¢usnueckoe BocnuTaHMe, (popMHpPOBaHME KYJIbTYPbl 310POBbSl W
IMOLHMOHAJIBHOIO 0JIArOMOJYyqHsI:

TOTOBHOCTBIO TPUMEHATh MaTeMaTHYECKHUE 3HAHUS B HWHTEPECax CBOETO
30pOBbsl, BEIEHUS  3J0pOBOTO  oOpa3a Ku3HU  (3M0pOBOE  IHUTAHUE,
cOalaHCUPOBAHHBIA PEXKUM 3aHATUH W OTHAbIXA, peEryisipHas (Qu3nueckas
aKTHUBHOCTB), C(HOPMHUPOBAHHOCTHIO HaBbIKa pedieKCUH, MPU3ZHAHUEM CBOETO
npaBa Ha OIMOKY M TaKOTO K€ MpaBa APYroro 4eioBeKa;

7) 3K0JI0OTH4YeCKOe BOCIIUTAHUE:

OpHUEHTAallMel Ha MPUMEHEHHE MaTeMaTUYeCKUX 3HAHUM IS pelieHus 3ajad
B 00/1aCTH COXpPaHHOCTH OKpY)Kalolleil cpeapl, IUIAHUPOBAHUSA TIOCTYNKOB H
OLICHKM HMX BO3MOHBIX MOCHEICTBUMA ISl OKpY’Kalolled Cpeabl, OCO3HAHHUEM
II00AILHOTO XapakTepa dKOJOTHYECKHUX MPOOJIeM U MyTel MX pelIeHus;

8) ananTanus K M3MEHANIUMCS YCJOBHSIM COIHUAJBHON M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCIOBHUSIX HEOINPEIAEIEHHOCTH, TOBBIIICHUIO
YPOBHSI CBOE€M KOMIIETEHTHOCTH 4€pe3 MPAKTHUECKYIO AESITEIbHOCTh, B TOM YMHCIE
YMEHHE YUHUTbCS Yy APYrUX JIOJEH, MpuoOpeTatb B COBMECTHOM JAESITEIbHOCTH
HOBBIC 3HAHUS, HABBIKK U KOMIIETEHIIUU U3 OIBITA JPYTUX;

HEOOXOAUMOCTBIO B (OPMHPOBAHMM HOBBIX 3HAaHWUH, B TOM YHCIE
dbopMyIupoBaTh UAEH, MOHATUS, TUTIOTE3bl 00 00BEKTaX U SIBIICHUSIX, B TOM YHUCIIE
paHee  HEM3BECTHBIX, OCO3HaBaThb Je(MUIUTHI  COOCTBEHHBIX 3HAHUU U
KOMIIETCHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHCE,

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallUI0 KakK BBI30B, TPEOYIOIIHM KOHTPMEp, KOPPEKTHPOBATH
NpUHUMAaeMble pEIICHUs] U JEeUCTBHSI, (OPMYIMPOBATH M OIEHWBATH PUCKH U
HOCIIEACTBUS, (POPMUPOBATH OTIBIT.

METANIPEIMETHBIE PE3YJIbTATDI

Ilo3HaBaTe/IbHbIe YHUBEPCAJbHbIE YUeOHbIE 1eiCTBUS

ba3oBble jlornyeckue aeiicTBUA:

e BBIIBISTH U XapaKTEPU30BATHb CYIICCTBEHHBIC MPU3HAKKM MATEMaTHUYECKUX
0OBEKTOB, TOHITUH, OTHOIIEHWH MEXIy NOHITHUAMH, (OPMYIUPOBATH
ONpEeNEeNeHUs]  MOHATHI,  yCTaHAaBIMBAaTh  CYIIECTBEHHBIA  IPU3HAK
KJIacCU(PUKAIMU, OCHOBAHMUSA Jisi OO0OOINEHHS W CpPaBHEHUS, KPUTEPUU
MIPOBOJUMOTO aHAJIN34;

e BOCHOpPUHHMMATh, (OPMYIMPOBATH U  MPEOOPA3OBBIBATh  CYKICHUS:
YTBEPAUTENbHbBIE W OTPUIATEIbHbIE, €IUHUYHBbIE, YacTHble U OOIIue,
YCIIOBHBIC;



BBISIBISITH ~ MaTeMaTUYeCKUe  3aKOHOMEPHOCTH,  B3aUMOCBS3M M
npoTuBopeursi B (aKTax, JAHHBIX, HAOIIOACHUSIX U YTBEPXKICHUSX,
npeiaratb  KPpUTEPUM U1l BBIABJIGHUS ~ 3aKOHOMEPHOCTEH |
MIPOTUBOPEUUI;

JieNaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX U
MHAYKTUBHBIX YMO3AKIIOUEHUN, YMO3AKIIOUEHUIA 0 aHAJIOTUU;

pazOupaTrh JA0Ka3areabcTBa MAaTEMaTUUYECKUX YTBEPKICHUN (MPAMBIE U OT
MPOTUBHOTO), TPOBOJUTH CaMOCTOSTEIHLHO HECIOXKHBIE J0Ka3aTelbCTBa
MareMaTudeckux (HakToB, BBICTpAWBaTh apTyMEHTAIMIO, MPUBOIUTH
MPUMEPHI U KOHTPHPUMEPHI, 000CHOBBIBaTH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh CHOCO0 pelieHus Y4eOHOM 3amauu (CpaBHUBATH HECKOJBKO
BAPUAHTOB pEIICHMs, BBHIOMpATh HauOOJee NOAXOAANIUN C Y4ETOM
CaMOCTOSITEIbHO BBIICIEHHBIX KPUTCPHEB).

Bba3oBble uccienoBatejJbCcKHe 1eCTBUA .

MCIO0JIb30BaTh BOIPOCHI KaK HCCIEAOBATEIILCKUA HHCTPYMEHT MO3HAHMS,
dbopmynupoBaTh BOINPOCH], (PUKCHPYIOIIME MPOTUBOpPEUYHE, MNpodIeMy,
CaMOCTOSITEIbHO YCTaHABJIMBAThb HCKOMOE U JaHHOe, (OPMHPOBATH
TUIIOTE3Y, ApTyMEHTUPOBATh CBOIO MO3UIINI0, MHEHHE;

MPOBOJAUTh IO CaMOCTOSITETIHHO COCTaBJICHHOMY TUIaHY HECJIOXKHBIN
AKCIIEPUMEHT, HEeOOJIbIIOoE UCCIIEIOBaHUE 1o YCTaHOBJICHUIO
0COOCHHOCTEH MaTeMaTUYEeCKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXy coOOi;

CaMOCTOSITEBHO (OPMYIUPOBATh 00OOIIEHNUS W BBIBOJBI MO pe3yJbTaTaM
MPOBEAEHHOTO HAOIOEHUS, HCCIEAOBaHUs, OIICHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJILTATOB, BHIBOJAOB U 0000IIIECHNUM;

MIPOTHO3UPOBATH BO3MOXHOE pa3BUTUE IMPOIEcca, a TaKXKE€ BBIIBUrATh
MPEANOJI0KEHHUS O €T0 Pa3BUTUU B HOBBIX YCJIOBHSIX.

PabGora ¢ unpopmanuei:

BBUIBJIITH HEAOCTATOYHOCTH U U30BITOYHOCTD I/IH(l)OpMaHI/H/I, JaHHBbIX,
HEOOXOAUMBIX JJIs pELICHUs 3a7auH;

BBHIOMpATh, AHATM3UPOBATh, CUCTEMATU3UPOBATH M HHTEPIPETUPOBATH
UHGOPMAIIHUIO PA3TIMYHBIX BUIIOB U (OPM TMPEACTABICHHUS;

BbIOMpaTh (opMy TmpencraBieHus HHOOPMAIMM H  HUIIOCTPUPOBATH
pelaemMble 3a/laud  CXeMaMH, JuarpaMMamu, HWHOW Trpadukoit u wux
KOMOWHAIUSIMHU,

OLICHMBAaTh HAAEKHOCTh HMH(OpMALMU MO KPUTEPHUSIM, MPEAJI0KEHHBIM
YUHUTENEM WIA CPOPMYIUPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHuKaTHBHBIC YHMBepCaJIbHbIC Y4eOHbIe 1eHCTBHA:



BOCIIPUHUMATh W (QOPMYIUPOBATh CYXKJIEHHUS B COOTBETCTBUH C
YCIIOBUSMU U TENSIMH OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOYKY 3pEHHUS B YCTHBIX W INMHUCBMEHHBIX TEKCTaxX, JaBaTh IMOSCHECHHUS IO
XOJly pelIeHHsl 3a/1a4id, KOMMEHTUPOBATh MOJYYEHHBIA pe3ysbTar;

B X0Jie 0OCYXXJIEHHUs 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYX/IaeMOU TEMBI,
poOJieMbl, periaeMoil 3a/1aud, BbICKA3bIBAaTh WJEH, HAIIEJIEHHBbIE HA MOUCK
pelieHus, COIOCTAaBJISITh CBOU CYXKIEHUS C CYXKICHUSIMU JPYrUX
YYaCTHUKOB JUaliora, OOHApPYKMUBAaTh Pa3IMYMe W CXOJICTBO TO3UIIMIA, B
KOpPpEKTHOU (opme hopMyIUpOBaTh PA3HOTIIACHS, CBOUM BO3PAKECHHUS;
MIPEACTABIATD PE3yNbTaThI pelieHus 3a/1auu, AKCTIIEPUMEHTA,
WCCIIEI0BAHN, IIPOEKTA, CaMOCTOSITEIbHO  BbIOMpaTh  ¢opmar
BBICTYIUICHHUSI ¢ Y4E€TOM 3a7a4 MPE3SHTAIMH U OCOOCHHOCTEH ayauTOpUU;
MMOHUMATh u UCTIOJIb30BaTh ~ MPEUMYIIECTBA  KOMaHIHOM |
WHAUBUAYaIbHOW pabOThl NpPH pEHIeHUH Y4yeOHBIX MAaTeMaTH4eCKHX
3azay;

MPUHUMATh 1IeJIb COBMECTHOW NESTEIbHOCTH, IUIAHUPOBATh OPIraHU3ALINIO
COBMECTHOM paboOThl, paclpeaessitTb BHIbI paldOT, JA0rOBapUBATHCA,
o0cyXaaTh TpoIecc U pe3yapTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

ydacTBOBaTh B TpymmoBbIX (opmax pabotbl (0OcyxaeHus, oOMeH
MHEHUSIMH, MO3TOBBbIE€ IITYpMbl U JpPYTU€), BBINOJIHATH CBOIO YacTh
paboThl U KOOPAUHUPOBATH CBOM JACHCTBUS C APYTMMU YJICHAMH KOMAaH/IbI,
OIICHMBATh KayeCTBO CBOETO BKJIaJa B OOMIUH TPOAYKT IO KPUTEPHSIM,
chOpMYJIMPOBAHHBIM YYAaCTHUKAMU B3aUMOJICUCTBHUS.

PerynsiTuBHbIe YHUBEPCAJIbHbIE y4eOHbIe AelCTBUSA
Camoopranusamus:

CaMOCTOSITENIbHO COCTaBIISITh IJIaH, QITOPUTM pPEIIeHHs 3a1add (WU €ro
4acTh), BBIOMpATh CIOCOO pEIICHUs C Y4ETOM HMMEIOIIUXCS PECypCOB H
COOCTBEHHBIX BO3MOJKHOCTEH, apryMEHTHUPOBaTh M KOPPEKTHUPOBATH
BApUAHTHI peUIeHUI ¢ y4€TOM HOBOM MHPOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIbHBIM HHTEJJIEKT:

BIIQJICTh CIOCO0AaMM  CaMOIPOBEPKH, CAaMOKOHTPOJSI — mpolecca M
pe3ynbTaTa peuieHus MaTeMaTUIeCKOi 3a1auu;

MPEABUIECTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTh IIPU PEIICHUU
3a/laul, BHOCUTb KOPPEKTHUBBI B JEATEIILHOCTh HAa OCHOBE HOBBIX
00CTOSITENILCTB, HAlICHHBIX OIIMOOK, BHIIBICHHBIX TPYIHOCTEH;
OIICHMBAaTh COOTBETCTBUE pPE3yJIbTaTa NEATEIbHOCTU MOCTABJIEHHOW LIeIH
U YCIIOBUSAM, OOBACHATH MPUYHUHBI JOCTHXKCHHUS WM HEIOCTHKEHUS LIEIH,
HAXOJUTh OIHOKY, /1aBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.



HPEIJMETHBIE PE3YJIBTATDBI

K xoniy oOydyenus B 7 KkJjacce OOydJarolmuics TMOJYYUT CICTYIONINE
peIMETHBIE PE3yJIbTaThI:

Yucsa ¥ BbIYMCJICHUASA

BeimonusTe, codeTas yCTHbIE W MHUCBMEHHBIE NPHEMBI, apupMeTUYECKUe
JIEUCTBUS C PAIIMOHATBHBIMU YHCIIAMHU.

HaxoauTe 3HaY€HMsSI YHUCIOBBIX BBIpAXEHUHN, NPUMEHATh pa3zHOOOpa3HbIC
CrocoObl U MPUEMBI BBHIYUCIICHUS 3HAYEHUN IPOOHBIX BBIpAXXEHHUH, COJEpIKAIIUX
OOBIKHOBEHHBIE U JECATUIHBIC JPOOHU.

[lepexonuts OT OXHOW (POPMBI 3alUCU YHUCEN K Jpyroi (mpeoOpa3oBbIBaTh
JNECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHUYHYIO, B
YaCTHOCTH B OECKOHEUHYIO JECATHUYHYIO APOOD).

CpaBHUBATh M YNOPSAJA0UYMBATH pallMOHAIBHBIE YHCIIA.

OKpyriasiTh yucina.

BbInonHsITh, NPUKUAKY U OLEHKY pe3yjibTaTa BBIUUCICHUN, OLICHKY 3HAUYCHUU
YUCJIOBBIX BBIp@XKEHUU. BBIMOMHATH AEHCTBUSI CO CTEMEHAMHU C HATypabHBIMU
MOKa3aTeISIMU.

[lpuMmeHsATh  NpU3HAKK  JEIMMOCTH,  Pa3JIOKEHHE Ha  MHOXKHTEIH
HATYPaJIbHBIX YHCEIL

Pemrate mpakTHKO-OpHEHTUPOBAHHBIC 3a7a4M, CBSA3aHHBIE C OTHOILICHUEM
BEJIMUMH, MPONOPLUUOHANIBHOCTBIO BEIMYMH, TMPOLEHTAMHU, HHTEPIPETHUPOBATH
pE3yabTaThl PEUICHU 3a1a4 C YYETOM OTPAHWYECHUM, CBSI3aHHBIX CO CBOWCTBAMU
paccMaTpuBaeMbIX O0OBEKTOB.

Aure0Opanyeckue BbIpaKeHUSA

Hcnonp3oBaTh alre0pandecKyr0 TEPMUHOJIOTUIO U CHUMBOJIMKY, TPUMEHSTh
e€ B mpolecce 0CBOCHHUs y4eOHOTO MaTepuania.

Haxonutps 3HaueHuss OYKBEHHBIX BBIPQKEHMHA MpPU 33JaHHBIX 3HAUYECHHUAX
NIEPEMEHHBIX.

BeimonHaTe  mpeoOpa3oBaHMs  LETIOTO  BBIPAKEHHS B~ MHOTOWIEH
NpUBEACHUEM TOJIOOHBIX ClIaraeMbIX, PaCKPBITUEM CKOOOK.

BeImoHATE  yMHOXKEHHE OJHOYJICHA HAa MHOTOYJEH W MHOTOdYJIeHa Ha
MHOTOYJICH, TPUMEHATh (POPMYJIBI KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcyllecTBISATh PA3OKEHUE MHOTOUJICHOB HAa MHOXHUTEIM C IOMOIIBIO
BBIHECEHUSI 32 CKOOKM OOIIEr0o MHOXUTENS, TPYNIUPOBKUA  ClaraeMbix,
npuMeHeHHsI (HOPMYJT COKPAIIEHHOTO YMHOKEHHUS.

[lpuMensaTr mpeoOpa3oBaHUSI MHOTOWICHOB [IJISl PEIICHUS PA3IUYHBIX 3aja4
U3 MaTEMaTUKU, CMEXHBIX MPEIMETOB, U3 PEATLHON MPAKTUKH.

Hcnonb3oBaTh CBOWMCTBA CTENEHEW C HATypalbHBIMU IIOKA3aTEISIMHU IS
npeoOpa3oBaHus BBIPAKEHUH.



YpaBHeHHsI 1 HEPABEHCTBA

Peware sMHElHbIE ypaBHEHMsT C OJHOM IIEPEMEHHOW, NPUMEHsSsI IIpaBUIIa
nepexoja OT UCXOJIHOTO YpaBHEHHs K paBHOCWIbHOMY eMy. IIpoBepsATs, siBisieTCs
JIM YUCJIO KOPHEM YPaBHEHHUS.

[lpumensTs rpaduueckre MeTOAbl MPU PEIICHUN JIMHEHHBIX YPAaBHEHUN U UX
CHUCTEM.

[lonGupare mnpuMepbl Mmap YHUCEN, SBISIOMIMXCS PELICHUEM JIMHEHHOTOo
YPaBHEHHUS C IBYMsI IEPEMEHHBIMH.

Ctpouth B KOOpPAWHATHOM IUIOCKOCTH TpauK JIMHEHHOTO YpaBHEHUS C
JIByMsl TIEPEMEHHBIMH, MOJB3YsSICh TpadUKOM, TMPUBOJUTH MPUMEPHI PEIICHHUS
YpaBHEHUS.

Pemiath cucteMbl IBYyX JIMHEHHBIX YPaBHEHUU C IByMSl MEPEMEHHBIMHU, B TOM
qucie rpaduIecKu.

CocTaBisATh M pemarb JIMHEHHOE YPAaBHEHUE WM CHCTEMY JIMHEWHBIX
YPaBHEHMHA 1O YCJIOBHMIO 3aJadd, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJ1a4y MOJTy4YEHHbIH pPe3yNbTarT.

DOyHKUNH

M3o0paxxaTth Ha KOOPAUHATHOM MPSMON TOYKH, COOTBETCTBYIOLIUE 3aaHHBIM
KOOpAUHATaM, Jy4Hd, OTPE3KH, MHTEPBAJIbI, 3alMChIBATh YUCIOBBIE TPOMEKYTKH HA
anreOpanyecKoM SI3bIKE.

OTmeuaTs B KOOPAMHATHOM IUIOCKOCTH TOYKH TO 3aJaHHBIM KOOpJAUHATaM,
cTpouTh rpaduku JMHEHHbIX (yHKIMHA. CTpouTh rpaduk GyHKIUU Y = |X|.

OnuceiBaTh € TOMOIIBI0 (YHKIUNA HM3BECTHBIE 3aBHCUMOCTH  MEXKIY
BEJIMYMHAMM: CKOPOCTb, BpEMs, pACCTOSHHE, LEHA, KOJMYECTBO, CTOUMOCTb,
NPOU3BOIUTENBHOCTD, BpeMsl, 00BEM pabOTHI.

Haxonute 3HaueHue QyHKIUU MO 3HAYEHUIO €€ apryMEeHTa.

[lonnmaTe Tpaduyeckuii crmoco0 MPEACTaBICHUS W aHamu3a WHGOpMaIUH,
U3BJIEKaTh U UHTEPIPETUPOBATh MHPOPMALIMIO U3 TPa(UKOB PEATbHBIX MPOILECCOB
Y 3aBUCUMOCTEH.

K xoniy oOydyenus B 8 kjacce oOydJaromuics TMOIYYUT CIICTYIONINE
NPEAMETHBIE PE3YJIBTATHI:

Yuciia ¥ BbIYMCICHUSA

Hcnonb30BaTh HauvalbHBIE NPEICTABICHUS O MHOYECTBE JEHCTBUTEIBHBIX
YyycesNl Uil CPaBHEHMS, OKPYIJIEHUS M BBIYUCICHUN, M300pa)xkaTh NEHCTBUTEIbHbIC
YyClla TOYKaMU Ha KOOPJAMHATHOW MPSMOIL.

[lpuMeHaTh mNOHATHE apUPMETUYECKOrO KBagpaTHOTO KOPHS, HAaXOJUTh
KBaJIpaTHbIE KOPHHU, HCIOJIb3YSl MPU HEOOXOJAUMOCTH KaJIbKYJIATOP, BBINOJHATDH
npeoOpa3oBaHUsl BBIPAKEHUM, COJEpKAUIUX KBaJApaTHbIE KOPHHU, HCIOIb3Ys
CBOMCTBA KOPHEHN.



Hcnonp3oBaTh 3amucu OONBIIMX U MAaJBIX YHMCET C MOMOIIBIO JIECATHUYHBIX
npobeit u creneneit yucna 10.

Auire0panyeckue BbIpaKeHUsA

[lpuMeHATh, TMOHATHE CTENEHM C 1eJbIM  TMOKa3aTeleM, BBIIOJHATh
npeoOpa3oBaHus BRIPAXKEHUM, COJEpKAIINX CTEIIEHU C LEJIbIM MOKa3aTeseM.

BbINONMHATE TOXIECTBEHHbIE MPEOOpPa30BaHUS PALMOHAIBHBIX BBIPAKEHUI
Ha OCHOBE MpaBWJI ACHCTBUI HaJ MHOTOYICHAMH U aJireOpandecKuMu JpOOsIMU.

PacknanpiBaTh KBagpaTHBIA TPEXUICH HA MHOXKUTEIH.

[IpuMenaTs mpeoOpa3oBaHUs BBIPAXKEHUMN I PEIICHUST Pa3IUYHBIX 3a/1a4 U3
MaTeMaTUKH, CMEKHBIX MPEAMETOB, U3 PEAIbHON MPaKTHUKHU.

YpaBHeHHs M HEPABEHCTBA

Pemare nuHElNHbIC, KBaJIpaTHbIC YpaBHEHUS W palMOHAJBHBIC YpaBHEHUS,
CBOJISIIIUECS K HUM, CUCTEMBI JIByX YPaBHEHUI C IBYMsI TIEpEMEHHBIMH.

[IpoBOIUTE MPOCTEHIINE UCCIEAOBAHUS YPAaBHEHUM M CHUCTEM YPaBHEHUH, B
TOM 4YHUCJIE ¢ MPUMEHEHHEeM TpadUyecKux MNpe/CTaBlIeHUM (yCTaHABIMBATh, UMEET
JU YpaBHEHUE WM CUCTEMa YpaBHEHHWM pEIIeHMs, €CId HMEET, TO CKOJBbKO, U
npoyee).

[lepexoauth OT cioBecHOW (OPMYIMPOBKH 3aladd K e€ anreOpandeckoin
MOJEIM C TIOMOIIBIO COCTaBJICHHSI YpPaBHEHUS WM CHUCTEMbI ypaBHEHH,
UHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3a/1auM MOJTYYEHHBIA pe3yJbTar.

[IpuMeHATh CBOMCTBAa YHCIOBBIX HEPABEHCTB [l CpaBHEHUS, OIICHKH,
peliaTh JMHEHHBIE HEPABEHCTBA C OJIHOM NEPEMEHHOW M MX CHUCTEMBI, JaBaTh
rpadUYecKyl0 WUIIOCTPAIIMI0 MHOXKECTBA PEIICHUH HEPAaBEHCTBA, CHCTEMBI
HEpPaBEHCTB.

DOyHKIUN

[loHnMate ¥ MCHONB30BATH (PYHKIMOHAJbHBIE MOHATUS U S3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0O0O3HAYEHHUS), OMPEACNATh 3HaYyeHHE (YHKIMM IO 3HAYCHHUIO
apryMeHTa, OIpeAeNsaTh CBOMCTBA PYHKIUHN 1O €€ rpaduKy.

Ctpouts rpaduku d7aeMeHTapHbIX (YHKUIUN BU7A:

y = kix, y = X2, Yy = x3y = |X|, Y = VX, OINCHIBaTb CBOWCTBA UHCIOBOL
dbyHKIMH 110 €€ rpaduKy.

K konimy oOydeHus B 9 kiacce o0OydYalOmMNCA TOJYUYHUT CICAYIOIINE
NpeIMETHBIE PE3yIbTaThl:

Yucaa ¥ BBIYHCJICHUS

CpaBHUBATh M YHOPSJOYMBATH PAllMOHAIILHBIC W UPPAIIMOHATBHBIC YHCTIA.

Bemonusate  apudMeruueckue ACHCTBUST C  pallMOHATIBHBIMU  YHCIAMHU,
coderass YCTHbIE U MHCbMEHHbIE TPUEMBI, BBIIOJHITH BBIYUCICHUS C
UppAaLMOHATIbHBIMU YHUCIIAMHU.



Haxomute 3HayeHus crenmeHed C LEIbIMM  IIOKA3aTesIMM U KOPHEH,
BBIYUCIISIT 3HAYECHUSI YUCIIOBBIX BBIPAKECHUMU.

OKpyrisiTb  IEWCTBUTEBHBIE 4YHUCIIA, BBINOJHATh NPUKUAKY pe3ysbTaTa
BBIYUCIICHUM, OLICHKY YUCJIOBBIX BBIPAKEHUM.

YpaBHeHHs M HEPABEHCTBA

Pemarp JMHENHBIE M KBaJgpaTHbIE ypPAaBHEHMs, YPaBHEHUs, CBOJSIIMECH K
HUM, POCTEUIINE TPOOHO-pAMOHAIBHBIE YPABHEHUS.

Pemate cucreMsl ABYyX JIMHEHHBIX YPAaBHEHUM C JIBYyMs [EPEMEHHbIMU U
CUCTEMBI JBYX YPaBHEHUH, B KOTOPBIX OJTHO YPAaBHEHUE HE SABJSCTCSA JTMHEUHBIM.

Pemare TekcroBble 3amaun  anreOpandeckuM CIOCOOOM C  HOMOIIBIO
COCTaBJICHUS YPAaBHEHMs WIM CUCTEMBI IBYX YPAaBHEHHUU C ABYMs IICPEMEHHBIMU.

[IpoBOAUTE NMpOCTEUIINE UCCIEIOBAaHUSA YPABHEHUN U CUCTEM YPAaBHECHUM, B
TOM YHCJIE ¢ MPUMEHEHHEM TrpapuuecKux MpeCTaBIeHUN (yCTaHABIMBATh, UMEET
U ypaBHEHUE WIM CHUCTEMa YPAaBHEHUM PELICHUs, €CIUM HUMEET, TO CKOJbKO, U
npoyee).

Pemare snMHENHBIE HEPABEHCTBA, KBAJApPATHBIE HEPABEHCTBA, M300paxarb
pelIeHNe HEPAaBEHCTB HAa YHUCJIOBOW IPSMOM, 3aIMCHIBATH PEIICHHE C IOMOIIBIO
CUMBOJIOB.

Pemate  cucreMbl  JIMHEHWHBIX ~ HEPABEHCTB,  CUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIINE  KBAaJpaTHOE HEPABEHCTBO, H300pakaTh pEIIEHUE CHCTEMBI
HEPaBEHCTB HA YHCIOBOU IPSIMOM, 3alUCHIBATH PEIICHUE C IIOMOILBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IPU PELLICHUH PA3JIMYHBIX 3a]ad.

DOyHKUNH

Pacno3HaBaTh (yHKIMM M3y4eHHBIX BUAOB. Iloka3piBaTh CcXeMaTHYECKU

pacroioKeHUe Ha KOOPJAMHATHOM IUIOCKOCTH TpadukoB GyHKIMA Buma: y = KX, Y
=k« +b y=kix,y=ax2 + bx+c,y=x3,y=1x Yy = ||, B 3aBucumocrs ot
3HAYCHUH KOA((HUIIMEHTOB, OMKMCHIBATL CBOMCTBA (DYHKIIMM.

Ctpouth u u300paxkaTh CXeMaTW4YeCcKd rpaduKku KBaJIPaTUYHBIX (YHKIUH,
ONMCHIBATh CBOMCTBA KBaAPATHUUHBIX (PYHKIMHA MO UX rpadukam.

PacriosnaBarh kBampatndHyo (YHKIUIO 10 GopMyIie, TPUBOIUTH MPUMEPHI
KBaIpaTUYHBIX (DYHKIWH U3 peabHOM KU3HM, (DU3UKU, TECOMETPUH.

YucjioBble NMOCJI€10BATETbHOCTH U MPOTPeccHn

Pacnio3naBath apupMeTHYECKyI0 U TEOMETPUYECKYI0 MPOTPECCHUH MpHU
pa3HBIX criocobax 3a/laHusl.

BbIMOMHATE  BBIYHCICHUS C  HWCHOJB30BaHWMEM (opMyn N-ro  dieHa
apupMeTUIECKON U TeOMETPUIECKON TIPOTPECCHI, CYMMBI MEPBHIX N UJICHOB.

MBoOpaxkaTh uJeHBl MOCJIEI0BATEIPHOCTH TOYKAMU HA KOOPAMHATHOU
IUIOCKOCTH.



Pemrate 3amaum, cBsI3aHHBIE C YHCIOBBIMHU IIOCIEAOBATEIHLHOCTIMH, B TOM
YUCJIe 3aJla4yd U3 PEaNbHON KM3HU (C MCIHOJIb30BAHHEM KAJBKYJISATOpa, MU(DPOBBIX
TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KosuuecTBO 4acoB JJIeKTPOHHbIE
HanMeHoBaHUe pa3/1eioB U TeM undposbie
Ne i/m P KonTtpoabnbie | IIpakTHueckue (minpp )
NMPOrpaMMbI Bcero o0pa3oBaTeJibHbIE
padoTbI padoTbI
pecypchbl
1 Yucna u BeruucieHus. PaiimonansHbie 25 1 bub6moreka [JOK
qucia https://m.edso0.ru/7f415b90
2 AnreOpandecKue BIpaXeHHS 27 1 bubamorexa [OK
https://m.edso0.ru/7f415b90
bubaunorexa IIOK
1
3 ¥/PABHCHITA M HEPABCHCTEA 20 https://m.eds00.ru/7f415b90
bubmnoreka [IOK
. 1
4 Koopmunatet n rpadpmicn. GynKimn 24 https://m.edsoo.ru/7f415b90
bub6moreka [JOK
1
> Tosroperne n 0bobmenne 6 https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 5) 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

8 KUIACC

KosuuecTBO 4acoB JJIeKTPOHHbIE
HaumenoBaHue pa3ieJioB U TeM uugpoBbIe
Ne ni/m P Kontpoabubie | IlpakTHuyeckue (uscpp )
NPOrpaMMbl Bceero o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypchbl
1 Uucna u Beraucnenus. KBagpatHsie KOpHU 15 bubmiorexa LOK
https://m.edsoo.ru/7f417af8
9 Uucna u BerancieHus. CTeneHb ¢ 1eIbIM - bub6moreka [JOK
IoKa3areseM https://m.edsoo.ru/7f417af8
3 AnreOpanvecKue BEIPaKEHUSI. 5 1 bubmoreka [JOK
KBanpaTHblil TpéxuneH https://m.edsoo.ru/7f417af8
4 AnrebpanyecKue BEIpaKeHUsI. 15 1 bubnuoreka LIOK
Anrebpanueckas qpoob https://m.edsoo.ru/7f417af8
5 VYpaBHeHUs U HEpaBeHCTBA. KBagpaTHble 15 1 bubnmuoreka [IOK
YpaBHEHMUA https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBA. CUCTEMBI 13 bubmoreka [IOK
YpaBHEHUU https://m.edsoo.ru/7f417af8
bubaunorexa IIOK
7 b% .H 12 1
paBHEHUs U HepaBeHCTBa. HepaBeHcTBa httos://m.edsoo.ru/7f417af8
8 OyHkuu. OCHOBHBIE MOHATUS 5 bubmmorexa [IOK
https://m.edsoo.ru/7f417af8
bu6mmorexa [JOK
9 o . UnucnoBeie 9
YHKILHH. HHCIOBSIE QYHKILIH https://m.edsoo.ru/7f417af8
bubmmorexa [JOK
10 IT 000 6 1
OBTOPEHIE 1 COOLIERHE https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 102 5 0



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 KUIIACC

KosuuecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ieJioB U TeM uudgpoBbie
Ne ni/m P Kontpoabubie | IlpakTHuyeckue (uscpp )
NPOrpaMMbl Bceero o0pa3oBaTeJibHbIE
padoThI padoThI
pecypcebl
1 Yucna v BeruucieHus. JleicTBUTEIbHbBIC 9 bubmuoreka [IOK
yucia https://m.edso0.ru/7f419d08
5 YpaBHEHHUS U HEPABEHCTBA. Y PAaBHEHUS C 14 1 bubmmoteka [IOK
OJIHOM MTepEMEHHOMN https://m.edso0.ru/7f419d08
3 VYpaBHeHUs 1 HepaBeHCTBA. CUCTEMBI 14 1 bubmmoreka [TOK
yYpaBHEHUI https://m.edso0.ru/7f419d08
bu6mmoreka [JOK
. 1
4 YpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 16 https://m.edso0.ru/7f419d08
5 Dyrxiun 16 1 bubmuoreka [IOK
https://m.edso0.ru/7f419d08
6 UYucioBble ocae0BaTeIbHOCTH 15 1 bubmmorexa TOK
https://m.edso0.ru/7f419d08
7 [ToBTrOpenue, 0600meHNE, CHCTEMAaTU3AIIHS 18 1 bubmorekxa IIOK
3HaHUU https://m.edso0.ru/7f419d08
OBLIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 102 6 0



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




ITIOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
KoumnuyecTBo yacos
Ne n/m Tema ypoka B KonTposbHbIe IIpakTH4eckue
cero padoThI padoTbI

1 [ToHsiTHE panOHAILHOTO YK CIa 1

) Apudmernyeckue neiicTBus ¢ 1
panroHaTBHBIMH YHCIIAMHU

3 Apudmerndeckue 1ecTBUS C 1
panroHaNbHBIMU YHCTIAMH

4 ApudMeTHIecKre TeUCTBUS C 1
panoHaNIbHBIMU YHCTIAMH

5 Apudmernyeckue neiicTBys ¢ 1
panroHAIbHBIMA YHCTIAMH

6 Apudmernyeckue 1eiicTBus ¢ 1
panroHaNbHBIMU YHCIIaMHU

7 CpaBHeHue, ynopsIouMBaHKe 1
palMOHaIbHbIX YHCET

8 CpaBHeHue, ynopsJ0uuBaHuE 1
paIMoOHAIBHBIX YHCET

9 CpaBHeHue, yIOpsIOYNBaHHE 1
palMoOHAIbHbIX YHCEeT

10 CrerneHb ¢ HaTypalbHBIM TTOKa3aTeIeM 1

11 CreneHb ¢ HaTypaJIbHBIM I10Ka3aTeIeM 1

12 CreneHb ¢ HaTypaJIbHBIM I10Ka3aTeIeM 1

13 CreneHb ¢ HaTypalIbHBIM MOKA3aTEIEM 1




14

CrerneHs ¢ HaTypaJIbHBIM IT1OKAa3aTCJIIEM

PelieHne 0CHOBHEIX 3aj7la4 Ha IIp06I/I,

15 MPOIIEHTHI U3 PeaTbHOMN MPAKTUKHU

16 Pemenune ocHOBHBIX 3a/1a4 Ha ApoOH,
MPOIIEHTHI U3 peaIbHOM MPAKTUKHU

17 Pemienrie 0CHOBHBIX 3a/1a4 Ha JIpoOH,
MIPOLICHTHI U3 PEANbHON MPAKTHKU

18 Pemmenne ocHOBHBIX 3a/1a4 Ha ApoOH,
MPOIIEHTHI U3 PeaTbHOM MPAKTUKHU

19 [Ipu3Haku AeTUMOCTH, Pa3I0KEHUS HA
MHOKUTEJIA HATYPAJIbHBIX YHCE

20 [Tpu3Haku AETUMOCTH, Pa3I0KEHUS HA
MHOKHUTEJIN HaTypaIbHbBIX YHCET

21 Peanbnbie 3aBucumoctu. [Ipsmas u
oOpaTHas MPONMOPIHOHAIIBHOCTH

29 Peanbnbie 3aBucumoctu. [Ipsmas u
oOpaTHas MPOMOPIIUOHAIEHOCTH

23 Peanbuble 3aBucumocTtu. [Ipsimas u
oOpaTHas MPOMOPIIUOHATIBHOCTH

24 Peanbnbie 3aBucumoctu. [Ipsmas u
oOpaTHast MPOTOPIIUOHATEHOCTH

25 KonTponbHas pabora 1o Teme
"PanmonansHbIe yncia'

26 BykBeHHBIE BBIpKCHUS

97 [lepemennsie. JlonycTuMble 3HAaUCHUS
MePEMEHHBIX

28 dopMyItbl




29

DopMyiibL

ITpeoOpa3oBanue OyKBEHHBIX BBIPAXKEHU,

30 pacKkpeITHE CKOOOK U IMPUBEJICHUE
IMOXOOHBIX ClIara€MBbIX
[IpeoOpa3oBanue OyKBEHHBIX BBIPAKECHUH,

31 packpeITHE CKOOOK U MPUBEICHUE
MOJIOOHBIX ClTaraeMbIX
[IpeoOpazoBanre OYKBEHHBIX BHIPAKEHUH,

32 PacKpbITHE CKOOOK U ITPUBEICHUE
IMOIOOHBIX ClIara€MBbIX
[TpeoOpa3oBaHue OYKBEHHBIX BBIPaKEHUH,

33 packpeITHE CKOOOK U MPUBEJICHUE
MOJIOOHBIX ClTaraeMbIX

34 CBolicTBa CTEIICHHU C HATYPaJIbHBIM
MoKa3aTeyeM

35 CBoiicTBa CTENEHU C HATYPaJIbHBIM
moKasaresieM

36 CBoiicTBa CTENIEHU C HATYPaJbHBIM
MoKa3aTeyeM

37 MHOTOYICHBI

38 MHOTOWICHBI

39 CrnoxeHue, BEIMUTaHUEe, YMHOXCHHE
MHOTO4JICHOB

40 CrnoxeHre, BEIMUTaHUE, YMHOXKCHHE
MHOTO4YJICHOB

41 CrnoxeHue, BBIMUTAaHUE, YMHOKCHHE
MHOTOYWICHOB

42 CrnoxxeHue, BBIMUTAHUE, YMHOKEHUE




MHOI'O4JICHOB

43 DopMmyIbl COKpAIIEHHOTO YMHOXKEHUS 1
44 @OopMyIIbl COKPAIEHHOTO YMHOXKEHUS 1
45 @OopMyIIbI COKPALIEHHOTO YMHOXKECHUS 1
46 @OopMyJIbI COKPALEHHOTO YMHOKECHUS 1
47 DopMybl COKPAIIEHHOTO YMHOXKEHUS 1
48 Pa3noxxeHre MHOTOYJICHOB HA MHOXKUTEITU 1
49 PaznoxeHne MHOTOYJIEHOB HA MHOXKHUTEIN 1
50 PaznoxxeHre MHOTOUJI€HOB Ha MHOKUTENH 1
ol PaznoxxeHrie MHOTOUJI€HOB Ha MHOKUTENH 1
52 KonTtponbnas paboTa o teme 1
"AnreOpandecKkue BEIpaKeHHS"
53 YpaBHEHHE, paBUiia PeoOpa3OBaAHUS 1
ypaBHEHUSI, PABHOCUJIBHOCTh YPaBHEHUI
JInnenHoe ypaBHEHUE C OAHOU
54 [IEPEMEHHOM, PEILIEHHUE JIMHENHBIX 1
yYpaBHEHU I
JInneiiHOE ypaBHEHUE C OJTHOM
95 MIEPEMEHHOM, peIlIeHHE JIMHENHBIX 1
YpaBHEHU U
JIunelHoe ypaBHEHUE ¢ OHOU
56 IIEPEMEHHOM, pEILICHHNE JIMHENHBIX 1
YpaBHEHU U
57 Pemenue 3aga4 ¢ moMompo ypaBHEHUH 1
58 Pemenne 3a1a4 ¢ mOMOIIBIO YpaBHEHHH 1
59 Pemenue 3a1a4 ¢ moMomp0 ypaBHEHUH 1
60 Pemenue 3a1a4 ¢ moMomp0 ypaBHEHUH 1




JInneitnoe ypaBHEHUE C ABYMS

61 1
MEePEMEHHBIMU U €ro rpauk

62 JInneitHoe ypaBHEHUE C ABYMS 1
MEpPEMEHHBIMH B €T0 TpaduK

63 CucreMa 1ByX JIMHEWHBIX YPaBHEHUH ¢ 1
JBYMsI TIEpEMEHHBIMU

64 CucreMa 1ByX JINHEWHBIX YPAaBHEHUH C 1
JBYMsI IEpEMEHHBIMHU

65 CucreMa /1ByX JIMHEWHBIX YpaBHEHUH € 1
JIBYMSI TIEPEMEHHBIMHU

66 CucreMa 1ByX JIMHEWHBIX YPaBHEHUH ¢ 1
JBYMs TIEpEMEHHBIMHU

67 Pemenne cuctem ypaBHEeHHI 1

68 Pemenne cucreM ypaBHEHUI 1

69 Pemenne cucreM ypaBHEHUI 1

70 Pemenue cucrem ypaBHEeHU I 1

71 Pemenne cuctem ypaBHEeHHI 1

7 Kontponbras padota o teme "JIuneitnbie 1
ypaBHeHuUs"

73 KoopnunaTa TOYKH Ha IPSAMOi

74 UuncrnoBbie TPOMEKYTKH

75 YucnoBble IPOMEKYTKH

76 PaccTosinue Mexy 1ByMsl TOUKaMu 1
KOOPAMHATHOM IPSIMOI

77 PaccTosinue Mexy A1ByMsi TOYKaMHU 1
KOOPAMHATHOM MPsIMOI

78 [IpsimoyronpHas cucTeMa KOopJuHaT Ha 1




IIJIOCKOCTHU

HpﬂMoyFOHBHa}I CUCTEMaA KOOpJAUHAT Ha

79 1
TUTOCKOCTH

80 [Tpumeps! rpauKoOB, 3aJaHHBIX 1
bopmymnamu

81 [Tpumeps! rpauKoB, 3aJaHHBIX 1
dbopmynamu

82 [Tpumeps! rpauKoB, 3a1aHHBIX 1
dbopmynamu

83 [Tpumeps! rpauKoB, 3a1aHHBIX 1
bopmynamu

84 YreHue rpaMKoB peanbHbIX 1
3aBUCUMOCTEMN

85 Yrenue rpaduKoB peabHbIX 1
3aBUCUMOCTEN

86 [TousiTue pyHKIUU 1

87 I'padux pyrkunm 1

88 CpoiicTBa pyHKITHH 1

89 CgoiicTBa QyHKIUI 1

90 Jluneitnas GpyHkIusa 1

91 Jluneiinas pyHKUIUS 1

92 [TocTpoenue rpaduka TMHEHHON QYyHKIIH 1

93 [Toctpoenwue rpaduka THHSHHON HYHKITUN 1

94 I'padux yrknun y =[x| 1

95 I'paduk pyaxium y =[X| 1

9 KonTponsHas paboTa o reme 1

"Koopaunatse! u rpaduku. @yHkiun"




[ToBTOpEHNE OCHOBHBIX MMOHITUH U
97 METOJIOB Kypca 7 Kijiacca, 00001eHne
3HAHUU

[ToBTOpEHNE OCHOBHBIX MOHATHI U
98 METOJIOB Kypca 7 kiacca, 00001eHne
3HaHUU

[ToBTOpEHME OCHOBHBIX MMOHATHIA 1
99 METO/IOB Kypca 7 kiacca, 00001eHue
3HaHUHU

[ToBTOpEHNE OCHOBHBIX TOHATHH U
100 METO/IOB Kypca 7 kiacca, 00001eHue
3HaHUU

101 HroroBast koHTpoJIbHAs paboTa

[ToBTOpEHNE OCHOBHBIX OHATHUH U
102 METOJIOB Kypca 7 Kiiacca, 00001eHne

3HAaHUU

OBUIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME

102




8 KUIACC

KoummuyecTBo yacos DJIEKTPOHHBbIE
Ne Mara nu@poBbIe
/i Tema ypoka Beero KonTpoabnbie | IlpakTHyeckne H3ydeHHs 06pazoBaTeIbHbIE
padoThI padoThI pecypes!
1 KBagpaTHbIi KOpEHB U3 YK CIIa 1 bubmmorexa [OK
04.09.2023 | https://m.edsoo.ru/7f42d452
) [onsTue 06 nppamoHaILHOM 1 bubmuoreka [IOK
qucie 06.09.2023 | https://m.edsoo.ru/7f42eaaa
3 JlecsaTuunble MpUOTHUKEHUS 1
UppaIOHATBHBIX YHCET 07.09.2023
4 JlecsTuaHble TpUOIHKEHUS 1
UppaliOHATbHBIX YK CET 11.09.2023
JIeHCTBUTEIbHBIC YK CIa 1
CpaBHeHHUE NEHCTBUTEIBHBIX YHCEI
CpaBHeHUE NeCTBUTEIBHBIX YHCEI 1
g Apudmernyeckuii KBaJpaTHBIHA 1
KOpEHb
9 VYpaBHeHue B X* = a 1
10 CpoiicTBa apu(MeTHICCKIX 1 bubmuoreka [IOK
KBaJIpaTHBIX KOPHEN https://m.edsoo.ru/7f42d862
11 CpoiicTBa apumMeTHIecKuX 1 bubnuoteka [IOK
KBaJPaTHBIX KOPHEN https://m.edsoo.ru/7f42d862
[TpeobpazoBaHue YHCIOBBIX
12 BBIPAXXEHUM, COJEPIKAIMX 1 bubmorexa [IOK
https://m.edsoo.ru/7f42dd26
KBaJ[paTHbIC KOPHU
13 [IpeoOpa3oBaHue YNCIOBBIX 1 bubnuoreka LIOK



https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26

BLIpa)KeHHfI, COACPpKaIUX
KBaJApAaTHBIC KOPHU

https://m.edsoo.ru/7f42ded4

[IpeobGpazoBaHme YUCIOBBIX

. but6mmorexa [JOK
14 BBIPQYKECHHH, COZIEPIKAIIIX
https://m.edsoo.ru/7f42e0be
KBaJIpaTHBIC KOPHH
[TpeoOpa3oBaHUE YMCIOBBIX
15 BBIPAYKEHUH, COJICPIKAIIMX Bubmorexa HOK
https://m.edsoo.ru/7f42e262
KBaJIpaTHbIE KOPHH
bub6mmoreka [JOK
16 CrereHb ¢ [eJTbIM ITOKa3aTeJIeM
https://m.edsoo.ru/7f4354a4
CranjapTHas 3aIIUCh YUCIIA.
Pazmepbl 00bEKTOB OKPYKAIOIIETO
17 Mupa (0T 3JeMEHTaPHBIX YACTHI] JIO bubmoreka [JOK
KOCMHYECKHX OOBEKTOB), https://m.edsoo.ru/7f436098
JUIUTETFHOCTH IIPOIIECCOB B
OKPYXKAIOIIEM MUpPE
g CBOICTBA CTCIICHU C IICIIBIM bubnmuoteka [IOK
L oKasarejiem https://m.edso0.ru/7f435648
19 CBolicTBa CTENEHH C 1EIBIM bubmoreka [IOK
TOKa3aTeJeM https://m.edsoo.ru/7f435648
20 CBOICTBA CTEIICHU C IIEJIBIM bubmuoreka [IOK
MOKAa3aTeIeM https://m.edsoo0.ru/7f435648
21 CBoiicTBa CTENIEHU C LEIBIM bubmuoreka [IOK
IOKa3aTejeM https://m.edsoo.ru/7f43599a
29 CBOICTBA CTENEHHU C LIETBIM bubaunoreka IIOK
I0Ka3aTeseM https://m.edsoo.ru/7f435ed6
23 KBanpartsblil TpéxuiieH
24 KBanpartsblil TpéxuiieH



https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f435ed6

o5 PasnoxeHue kBagpaTHOrO bubmuoreka [IOK
TpEXWICHA HA MHOXUTEIIU https://m.edsoo.ru/7f42fd38
26 Pa3znoxxenne kBagpaTHOTO bubmoreka [IOK
TpEXUIEHA HA MHOKUTEIIHN https://m.edsoo.ru/7f42fd38
KoutponbHas pabota no remam
" P P bubmoreka [JOK
27 KBagparusie kopHu. Crenenu.
. " https://m.edsoo.ru/7f42ec80
KBanpatnblii Tpexuiien
28 AnreOpanyeckas 1pooOb bubmiorexa LIOK
https://m.edsoo.ru/7f430382
JomnycTumMble 3HaUYCHUS
29 MEePEeMEHHBIX, BXOJSIIMX B
anreOpanyecKue BEIpayKeHUs
JlomycTrMBbIe 3HaUEHUSA
30 MEePEeMEHHBIX, BXOJAIIMX B
anredpandecKre BbIpaKEeHUs
31 OCHOBHOE CBOHCTBO bubmuoreka [IOK
anreOpanyeckoi 1podu https://m.edso0.ru/7f4308e6
b K
32 Coxparerne npooeit nbmmorexa [10
https://m.edsoo.ru/7f430a8a
33 Cokpaienne apodeit Bubmorexa OK
https://m.edsoo.ru/7f430f44
bubaunorexa IIOK
34 C Oeif
OXpattierue ApobeH https://m.edsoo.ru/7f430f44
35 CnoxxeHue, BBIMUTaHUE, YMHOXKEHUE bubmuorexka [IOK
U JieNieHre anredpandeckux apooeit https://m.edsoo.ru/7f43128c
36 CnoxeHue, BBIMUTaHUE, YMHOKEHHUE bubaunorexa IIOK
U JICJICHUE alireOpandecKux Apooeit https://m.edso00.ru/7f4315c0
37 CrnoxxeHue, BBIMUTaHUE, YMHOKEHHE bubmmoreka [JOK



https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f4315c0

U JIeTieHue anreOpandeckux apooeit

https://m.edsoo.ru/7f4318c2

CJ'IO)KCHI/IC, BbIMUTAHUC, YMHOXKCHUC

bub6mmorexa [JOK

38
U JIelieHue anredpandeckux apooeit https://m.edsoo.ru/7f431a20
[IpeoOpa3zoBaHue BhIpAKCHUH,
39 COJIEpIKANMX alreOpandecKue bubmmorexa [IOK
Aepatit P https://m.edsoo.ru/7f43259c
npoOu
[IpeoOpaszoBanue BbIpakeHUH,
peobp P bubmuoreka [IOK
40 coJiepalmx anreOpanyeckue
https://m.edsoo.ru/7f432736
Ipooun
[IpeoOpazoBanue BeIpaXKEHUH,
41 COJIepIKaNMX alredpanyecKue bubmmorexa [IOK
AepRati P https://m.edso0.ru/7f432736
npoOu
42 KonTtponbhas pabota o reme bubmoreka [JOK
"Anrebpandeckas 1poOs" https://m.edsoo.ru/7f431d36
bubaunoreka IIOK
43 K
BAZIPATHOE ypapHerHe https://m.edsoo.ru/7f42eela
44 Henonnoe kBagpaTHOE ypaBHEHHE bubmmorexa [IOK
P P https://m.edsoo.ru/7f42eela
45 Henonnoe kBagpaTHOe ypaBHEHUE bubmmorexa IIOK
p yp https://m.edsoo.ru/7f42eela
46 dopmyna KOpHEN KBAJPAaTHOTO bubnuoreka LIOK
YPaBHEHUS https://m.edso0.ru/7f42f158
47 dopmyna KOpHEN KBaPATHOIO bubmuoreka [IOK
YpaBHEHHS https://m.edsoo.ru/7f42f3f6
48 ®dopmya KOpHEH KBaIPaTHOTO bu6moreka [IOK
YpaBHEHHUS https://m.edsoo.ru/7f42f5a4
49 Teopema Buera bubmoreia [OK

https://m.edsoo.ru/7f42fef0



https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f431d36
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

bubmmorexa [JOK

>0 Teopema Buera https://m.edso0.ru/7f430076
51 Pemenne ypaBHeHUH, CBOASIIMXCS K bubmmorexa [JOK
KBaJIPATHBIM https://m.edsoo.ru/7f43c542
52 Pemienne ypaBHeHUN, CBOASIMXCS K bubnuoreka LIOK
KBaJPaTHBIM https://m.edsoo.ru/7f43c3d0
53 [Ipocreiinme npobHO- bu6moreka [JOK
palrOHaIbHbIE YPABHECHUS https://m.edsoo.ru/7f4328¢6
54 [Ipocreiinme npobHO- bubnuoreka LIOK
pauroHaIIbHBIE YPABHEHHUS https://m.edsoo.ru/7f432b6e
55 Pernienrie TEKCTOBBIX 3a]1a4 C bubnuoteka [IOK
MTOMOILBIO KBaJAPATHBIX YPAaBHEHUMN https://m.edsoo.ru/7f42f75¢c
56 Pemienne TeKCTOBBIX 3a71a4 C bubaunorexa IIOK
IIOMOILBI0 KBaJAPATHBIX YPABHEHUMN https://m.edsoo.ru/7f42f8f6
57 KonTponbHnas pabora no teme bubnuoreka LIOK
"KBagparHble ypaBHeHUS" https://m.edso0.ru/7f4301f2
JIuHeiHoe ypaBHEHUE C ABYMS
epeMEHHBIMH, eTo rpapuK,
58 IPUMEPHI PEILICHUs YpaBHEHUH B
HEJIBIX YUCIIaX
JInHeitHoe ypaBHEHUE C ABYMS
NepEeMEHHBIMH, eT0 TpaduK,
59 MPUMEPHI PEILICHUSI YpaBHEHUH B
LIEJIBIX YHCIax
JluneliHo€ ypaBHEHHUE C IBYMS
50 nepeMeHHBIMH, ero Tpaduk,

IIPUMEPHI PEIICHUS] YPABHECHUH B
L[EJIBIX YHCIIaxX



https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2

61

Pemenne cucrtem 1ByX JIMHEWHBIX
YpaBHEHUH C IByMS IEPEMEHHBIMU

62

Pemenue cuctem IByX JIMHEWHBIX
YPaBHEHMH C ABYMS IEPEMEHHBIMU

63

Pemenne cucreM AByX JIMHEWMHBIX
YPaBHEHMH C ABYMS II€PEMEHHBIMU

64

[Ipumeps! pemeHus cucTeM
HEJIMHEWHBIX YPABHEHUH C JBYMs
IIEPEMEHHBIMH

65

[Ipumeps! pemieHns cucrem
HEJIMHEWHBIX YPAaBHEHUH C JBYMs
[IEPEMEHHBIMU

66

I'padmueckas uHTEpIpeTALUs
YpaBHEHUS C IByMsl IEPEMEHHBIMU
Y CUCTEM JINHENHBIX YPaBHEHUN C
JIByMsI IEPEMEHHBIMH

bubaunoreka IIOK
https://m.edsoo.ru/7f43d6d6

67

I'padmyeckas maTepIperanus
YpaBHEHUS C IByMsI IIEPEMEHHBIMU
Y CHUCTEM JINTHEWHBIX YPABHEHUH C
JBYMSI IEpEMEHHBIMU

bub6mmoreka [JOK
https://m.edsoo.ru/7f43d6d6

68

Pemienne TekCTOBBIX 3a1a4 ¢
IIOMOIIIBIO CUCTEM YPaBHEHU I

69

PenreHue TEKCTOBBIX 3a4a4 ¢
IMOMOIIIbIO CUCTEM ypaBHCHI/II\/'I

70

Pemenne TeKCTOBEIX 3a/1a4 C
MTOMOIIIBI0 CUCTEM YPaBHCHU I

71

YHucioBble HEPABEHCTBA U UX
CBOMCTBA



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6

YucnoBsie HCPABCHCTBA U UX

72 .
CBOMCTBa
73 HepaBeHCTBO ¢ 01HOI TepeMeHHON
74 JInHeiHbIe HEpaBEHCTBA C OJHOMN bubmoreka [IOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f42c692
75 JIuHeitHbIe HEpaBEHCTBA C OJTHOM bubmoreka [IOK
MEPEMEHHON U UX pellICHUE https://m.edsoo.ru/7f42c840
76 JIuHeliHbIe HEPABEHCTBA C OJJHON
IIEPEMEHHON U UX PEILICHUE
77 CucreMbl IMHEHHBIX HEPABEHCTB C bu6muoreka [IOK
OJIHOY IEPEMEHHOM U UX PEILCHUE https://m.edsoo.ru/7f42cb88
78 Cucrembl TMHEMHBIX HEPABEHCTB € bubmoreka [IOK
OJIHOM NTEpEMEHHOU U UX pEelICHUE https://m.edsoo.ru/7f42cd2c
79 CucreMbl TMHENHBIX HEPABEHCTB C
OJIHOM NEPEMEHHON U UX PELICHUE
N300pakeHue pereHus: IMHEHHOTO
80 HE alfeHCTBa I/IpI/IX CUCTEM Ha bubmmorexa [IOK
p g . https://m.edsoo.ru/7f42c9e4
YHCJIOBOM MpsAMOit
N300pakeHue pereHust TMHEHHOTO
bubaunorexa IIOK
81 HEPaBEHCTBA M UX CHCTEM Ha
5 . https://m.edsoo.ru/7f42c9e4
YHCIJIOBOM MpsAMOi
KonTponsHnas pabora no remam
82 "HepaseHnctBa. CrucreMbl
ypaBHEHHU1"
bu6muoreka [IOK
83 [Tonstue GyHKIMH 1
https://m.edsoo.ru/7f433c12
84 Ob6nactb onpeesieHus u bu6muoreka [IOK

MHO>KECTBO 3HAYEHUH CbYHKI.[PIPI

https://m.edsoo.ru/7f433d84



https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84

85

CrniocoOs1 3a1anus QyHKIUI

86 I'padux yaknun
87 CpoiicTBa QyHKIMNH, UX
oToOpakeHue Ha rpaduke
88 UreHne 1 mOCTpOCHUE rPaPuKOB
byHKITI]
89 [Tpumeps! rpadukoB QyHKLIHIH,
OTpaXaroIMX PeabHbIC MPOIECCHI
DYHKITHH, OITHCHIBAIONTHE IIPSIM
90 u ZZ :TH Mpono II/LIH(/)IHaJl}:HLI}:O bubmmoreia LIOK
PATHYIO HPOTIOpI https://m.edsoo.ru/7f434bbc
3aBUCHUMOCTH, UX TpaduKu
91 ['unepbona
92 ['unepbona
bubaunoreka IIOK
In — 2
9 paduk ynxumm y = x https://m.edso0.ru/7f4343e2
bub6mmorexa [JOK
94 r =x?
paduk pynicuni y = x https://m.edsoo.ru/7f434572
Oyakmuuny =X, y =X, y =YX, y =
95 |x|'yH I:-;qnxltilecl(oey emeHZIe ’ bromorexa [OK
> TPa®i P y https://m.eds00.ru/7f434d38
ypaBHEHUH U CUCTEM YpaBHEHUM
Oyakmun Yy =X, Yy =X, y =YX, y =
96 \X\'YH I;(I)HZeCKoey emeHie ’ bubmorexa LIOK
> TPARH P y https://m.edsoo.ru/7f434eb4
yYpaBHEHUH U CUCTEM YpaBHCHUM
[ToBTOpEHHE OCHOBHBIX MOHSATUI U
bub6morexa [JOK
97 METOJIOB KypcOB 7 M 8 KJIACCOB,
. https://m.edsoo.ru/7f4371aa
00001IeHrEe 3HAHUHT
98 [IoBTOpEHNE OCHOBHBIX MOHATUH U bubnuoreka LIOK

MCTOAOB KypCOB Tul KJIaCCOB,

https://m.edsoo.ru/7f43736¢



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

000011IeHrE 3HAHUI

HOBTOpeHI/IC OCHOBHBIX IIOHATUM U

but6mmorexa [JOK
99 METOIOB KYpCOB 7 U 8 KJIacCOB, 1
. https://m.edsoo.ru/7f437510
000011IeHrE 3HAHUH
[ToBTOpEHNE OCHOBHBIX MOHATHI U
bubaunorexa IIOK
100 METOJIOB KypcOB 7 M 8 KIIACCOB, 1
. https://m.edsoo.ru/7f4376b4
000011IeHHEe 3HAHUHT
101 HtoroBas KoHTpoJibHAs paboTa 1 bubmmorexa [IOK
https://m.edsoo.ru/7f436b88
IToBTOpEHNE OCHOBHBIX MOHATHI U
102 METOJ0B KypcoB 7 U 8 KJIacCoB 1 brbmorexa OK
AIOB KYP . ’ https://m.edsoo.ru/7f437858
00001IeHrEe 3HAHUH
OBLIEE KOJIMYECTBO YACOB I10 102

ITPOI'PAMME



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

9 KUIIACC

Ne
n/n

Tema ypoka

KoJusmnuecTBO 4acoB

KonTpoabHbie
Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
u3yueHust

DJIEKTPOHHBbIE
nu@poBbIe
oOpa3zoBaTeJibHbIE

pecypcsbl

PanmonansHbIe yncna,
VMppalMOHAIbHBIE YMCIIA, KOHEYHBIE U
OECKOHEUHBIE IeCATUYHBIC ApodU

MHO0KECTBO JCHCTBUTEIILHBIX YHCEIT;
JICMCTBUTENbHBIC YMCIIA KaK
OECKOHEYHBIE IeCATUYHBIC Apodu

BzanMHO 0gHO3HAYHOE COOTBETCTBHE
MEK]Ty MHO>KECTBOM JIECTBUTEIbHBIX
YHCceN H MHOKECTBOM TOYEK
KOOPAUHATHOM MPAMO

CpaBHEHHE IEUCTBUTENBHBIX YHCEII,
apudmMeTnyeckue 1eicTBUs C
JNENCTBUTENBHBIMU YU CIAMU

HpI/I6J'II/I)KéHHO€ 3HA4YCHHUC BCIINYHNHEI,
TOYHOCTH HpI/I6J'II/I)KeHI/I$I

OxpyrieHue uncesn

OxpyrieHue uncesn

[Ipukunaka v OoLlEHKa pe3yabTaTOB
BBIUMCIIEHUN

[Ipukuka 1 olleHKa pe3yabTaToOB
BBIUMCJIEHUN

10

JInneitnoe ypaBHeHuEe. Pemenne

bubmmorex IIOK




ypaBHeHPIIZ, CBOIAIIMXCS K JUHEHHBIM

https://m.edsoo.ru/7f43bf66

JIuneitnoe ypaBHeHue. Pemenue

11
YpaBHEHHH, CBOIASUMXCS K JUHEHHBIM
KBagpatHoe ypaBHeHue. Pemenne
12 aBHEHUI, CBOIAILMXCS K bubmorexa [IOK
P ’ https://m.edso0.ru/7f43c542
KBaJIpaTHBIM
Kanparnoe ypaBuenue. Pemenue
P N P bubmuoreka [IOK
13 YpaBHEHUH, CBOJALIMXCS K
https://m.edsoo.ru/7f43c542
KBaJIPATHBIM
bub6morexa [JOK
14 brkBapaTHble ypaBHEHUS
https://m.edsoo.ru/7f43c3d0
bubaunoreka IIOK
15 bukBanpaTHble ypaBHEHUS
https://m.edsoo.ru/7f43c3d0
[Ipumepsl pelieHust ypaBHEHUN
16 TPEThEH U YeTBEPTOM cTEeneHen
pa3JIoKEHUEM Ha MHOXHUTEITN
IIpuMepsl penieHust ypaBHEHU I
17 TPETHEHN U YETBEPTOI cTENEHEN
pa3yioKEHUEM Ha MHOXKHUTEIU
18 Pemenue npoGHO-parinoHaNbHBIX bu6moreka [JOK
YpaBHEHU I https://m.edsoo.ru/7f43c9b6
19 Pemenue npoOHO-parinoHaIBHBIX bu6moreka [IOK
YpaBHEHU I https://m.edsoo.ru/7f43c9b6
20 PermieHne TeKCTOBBIX 3a/1a4
anreOpandecKuM METOIOM
21 Pemenue TekcTOBBIX 33434
anreOpandecKuM METOJI0M
22 Pemienne TekcTOBBIX 3a7a4



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

aJIFe6paI/I‘{eCKI/IM MECTOAOM

KonrtponsHas pabora no reme

23 " . <
VYpaBHEHHUS C OJHOMN TEPEMEHHON
VYpaBHeHUE ¢ ABYMsI IEPEMEHHBIMU U bubmoreka [IOK
24 ero rpaduk https://m.edsoo.ru/7f43d0b4
o5 VYpaBHEHHE C ABYMsI IEPEMEHHBIMU U bubnmuoreka LIOK
ero rpadguk https://m.edsoo.ru/7f43d0b4
CucreMa 1ByX JINHEWHBIX YpaBHEHUU
26 C IByMsI IEPEMEHHBIMU U €€ peleHne
27 CucreMa 1ByX JINHEWHBIX yPaBHeHI/Iﬁ
C IByMsI IEPEMEHHBIMHU U €€ pelleHne
28 Cucrema IByX JTUHEHHBIX y‘PaBHeHI/II‘/‘I
C ABYMS IEPEMEHHBIMU U €€ pelIeHue
29 Cucrema IByX JTHUHEWHBIX y‘I.)aBHeHI/II\/JI
C IByMsI IEPEMEHHBIMU U €€ pelleHne
Pemenue cucrem 1B ABHEHUH,
30 OJIHO U3 KOTOPBIX nmy;(el}?;ioe, a ipyroe buomiorexa LIOK
. https://m.edsoo.ru/7f43d23a
— BTOpOM CTENEHH
Pemienne cucrem IByX ypaBHEHHH,
31 OJIHO U3 KOTOPBIX JINHEIHOE, a APYroe bubmmorexa [IOK
. https://m.edsoo.ru/7f43d55a
— BTOpPOH CTENEHU
Pemenue cucrem 1ByX ypaBHEHUH,
32 OJIHO U3 KOTOPBIX JINHEIHOE, a APYroe
— BTOPOM CTENEHU
Pemienne cucrem IByX ypaBHEHHH,
33 OJTHO U3 KOTOPBIX TMHEITHOE, a Ipyroe
— BTOpOM CTEIIEHH
34 ['paduyeckas nHTEpIIpETALIUS



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

CHUCTCMBI ypaBHCHI/Iﬁ C ABYyMA
NEpEMCHHBIMU

Pemmenne TeKCTOBEIX 3a/1a4

35
anreOpandecKumM CrocoooM
36 Pemienne TekCTOBBIX 3a1a4
anreOpanyecKuM Crocooom
37 KonrtponpHas pabora no reme
"CucreMsl ypaBHeHUN"
38 YucaoBble HEPABEHCTBA U UX
CBOMCTBA
39 HucaoBble HEPABEHCTBA U UX bubmuorexa [IOK
CBOMCTBA https://m.edsoo.ru/7f43ad5a
40 JIuHeiHbIe HEpaBEHCTBA C OJJHOMN bubmoreka [JOK
IIEPEMEHHOMN U UX pELICHUE https://m.edsoo.ru/7f43af08
41 JIuHeitHbIe HEpaBEHCTBA C OJTHOM bu6moreka [IOK
IIEPEMEHHON U UX PELICHUE https://m.edsoo.ru/7f43af08
42 JInHeliHbIe HEPaBEHCTBA C OJHOU bubmuoreka [IOK
MEPEMEHHON U UX pelLlICHUE https://m.edsoo.ru/7f43af08
43 CucTeMbl TMHEHHBIX HEPABEHCTB C
OJIHOI MEpPEMEHHOM U UX pelLIeHue
CucreMbl TMHEWHBIX HEPABEHCTB C
44 OJIHOM NIEPEMEHHON U UX peLICHUE
45 CucreMbl IMHEHHBIX HEPABEHCTB C
OJIHOM NTEPEMEHHON U UX PEUICHUE
46 KBagpaTHbie HEpaBEeHCTBA U UX bu6muoreka [IOK
peleHue https://m.edsoo.ru/7f43b098
47 KBanparHble HepaBeHCTBaA U UX bubnmuoreka LIOK

pereHue

https://m.edsoo.ru/7f43b21e



https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e

KBanparHble HepaBeHCTBA U UX

bub6morexa [JOK

48 penieHne https.//m.edso0.ru/7f43b5a2
49 KBagpaTHbie HEpaBeHCTBA U HIX
peleHue
50 KBagpaTHbie HEpaBeHCTBA U HX
peleHue
I'padmyeckas unTepnperanus
51 ng:leeHCTB u CI/ICT(I:MII)-Iep;]IBeHCTB c bubmmorexa LIOK
https://m.edsoo.ru/7f43b098
JBYMsI TIEpEMEHHBIMHU
I'paduueckas nnTepnperanus
52 HEPaBEHCTB U CUCTEM HEPABEHCTB C
JIBYMsI TIepEMEHHBIMHU
53 KontponbHas pabora no reme
"HepaBencrpa"
54 KBagpaTtuanas ¢pyHkius, e€ rpapuk u bubnuoreka LIOK
CBOWCTBA https://m.edso0.ru/7f4396¢6
55 KBagpaTtuunas ¢pyHkuus, e€ rpapuk u bubmuorexa [IOK
CBOMCTBa https://m.edsoo.ru/7f439842
56 KBanpartuunas ¢pynkuus, e€ rpaduk u bubmoreka [IOK
CBOMCTBA https://m.edso0.ru/7f4399b4
57 [TapaGomna, KOOpAUHATHI BEPIIMHBI bu6muoreka [IOK
napaboJibl, 0Cb CUMMETPUHU MTapadoIIbl https://m.edsoo.ru/7f439eb4
58 [Tapabona, KOOpIUHATHI BEPILIMHbI bubmuoreka [IOK
napadoJIbl, OCh CHMMETPHH apadoJIbI https://m.edsoo.ru/7f43a03a
59 [TapaGomna, KOOPAWHATHI BEPIIMHBI bu6moreka [IOK
napaboJIbl, 0Cb CHMMETPHUH TapadoIbl https://m.edsoo.ru/7f43alac
60 [Tapa6omna, KOOpAUHATHI BEPIIMHBI bu6muoreka [IOK

napaboJibl, 0Cb CUMMETPUHU MapadoIIbl

https://m.edsoo.ru/7f43a31le



https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e

[Tapabona, KOOpAUHATHI BEPILIMHbI

bub6morexa [JOK

61 napaboJibl, 0Cb CUMMETPUU TapaboIIbl https://m.edsoo.ru/7f43a526
62 [Tapabomna, KOOpAUHATHI BEPIIMHBI
napadoJIbl, OCh CHMMETPHH apadoJIbI
63 I'paduku pynkumii: y = kx, y =kx +
b, y=k/x, y=X°, y=vX, y=K
64 I'paduku pynkmuit: y = kx, y =kx +
b, y=K/x, y=xX’, y=vX, y=K
65 I'paduku pynknmit: y = kx, y =kx +
b, y=k/x, y=x’, y=vx, y=[x
66 I'paduxu pynkumii: y = kx, y = kx +
b, y=k/x, y=X°, y=vX, y=K
67 I'paduku pynknmii: y = kx, y =kx +
b, y=K/x, y=xX’, y=vX, y=K
68 I'paduku pynknmit: y = kx, y =kx +
b, y=K/x, y=xX’, y=vX, y=K
69 KonrtponpHas pabora no reme bubmuoreka [IOK
"OyHKIUH" https://m.edsoo.ru/7f43ab84
70 [lonarue yncaoBoit bubanoreka IIOK
IIOCJIEJ0BATEIbHOCTH https://m.edsoo.ru/7f43e6¢6
3agaHue 0CiIe0BaTEIbHOCTH
71 pPEeKyppeHTHON QopMyIoi u bubmmorexa [OK
. https://m.edsoo.ru/7f43ebda
¢dbopmynoit N-ro wieHa
7 Apudmernyeckas U reoMeTpuuecKas bu6moreka [IOK
MPOTPECCUN https://m.edsoo.ru/7f43ed7e
73 Apudmernyeckas u reoMeTpudecKas bubnuoreka LIOK
porpeccuu https://m.edsoo.ru/7f43f3b4
74 ®opmyisl N-To 4ieHa bubnuoreka LIOK



https://m.edsoo.ru/7f43a526
https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4

apu(MeTHyecKoi U reoOMeTpPUUECKOit
IIPOrpecCuii, CyMMbI IIEPBBIX N
YJICHOB

https://m.edsoo.ru/7f43f58a

75

®opmyJibl N-T0 YIeHa
apuPpMETHICCKON 1 TEOMETPUICCKOM
IIPOrPECCUI, CYMMBI ITEPBBIX N
YJIEHOB

but6moreka [JOK
https://m.edsoo.ru/7f43ef2c

76

dopmyibl N-To 4iieHa
apu(HMETHIECKON U TEOMETPUUIECKON
MIPOTPECCUNA, CYMMBI ITEPBBIX N
YJIEHOB

bu6mmorexa [JOK
https://m.edsoo.ru/7f43f0c6

7

®opmyisl N-To 4ieHa
apudmMeTnyecKoi 1 reoMeTpUUIECKOM
IIPOrpecCuii, CyMMbI IIEPBBIX N
YICHOB

bubaunorexa IIOK
https://m.edsoo.ru/7f43f72e

78

@opmyIsl N-To 4wieHa
apu(HMETHIECKON U TEOMETPHUUECKOM
IIPOTrPECCUN, CYMMBI IIEPBBIX N
YIEHOB

bub6mmoreka [JOK
https://m.edsoo.ru/7f43f8a0

79

N300pakeHne 4IeHOB
apu(METHIECKON U TEOMETPUUIECKOU
MPOrpecCcuid TOUKaMu Ha
KOOPJIMHATHOMU IIOCKOCTH

80

N3o0paxeHue 4ieHoB
apu(MEeTUYECKOM U TEOMETPUUYCCKOM
IPOrpeCcCHii TOUKaMH Ha
KOOPIMHATHOM IIOCKOCTH

81

JINHEVHBIN U DKCIOHEHIIMAILHBIN
poct



https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0

82

ClnoxxHbIe IMPOLCHTHI

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

83

CnoxHbIE TPOLIEHTHI

but6mmoreka [JOK
https://m.edsoo.ru/7f4401a6

84

KonTponbHas padboTa 1o Teme
"YycI1oBBIE TOCIIEA0OBATENBHOCTH"

bubaunorexa IIOK
https://m.edsoo.ru/7f4404f8

85

[ToBTOpenue, o6o0ImEeHNE U
cucTeMaTH3alus 3HaHW. 3a1uCh,
CpaBHEHUE, JICHCTBHUS C
)IeI\/'ICTBI/ITCJ'IBHI)IMI/I quciaMuy,
YuCJioBasd mpamast

86

[ToBTOpenue, o6o0IICHIE 1
cucremartusanus 3HaHud. [IponeHTsI,
OTHOUIEHUS, IPOIIOPLIUH

87

[ToBrOpenue, 0600meHE U
CUCTEMAaTU3alus 3SHAHUH.
Oxpyrienue, npuoOIMKEeHHE, OIICHKA

88

[ToBTOpenue, o6o0IICHIE 1
cucTeMaTu3aiusd 3Hauui. Pemienme
TEKCTOBBIX 3aJ1a4 apU(PMETHICCKUM
CIocoooM

bub6morexa [JOK
https://m.edsoo.ru/7f443b12

89

[ToBTOpEnue, 0600IICHNE U
cucTeMaTHu3aIusd 3HaHui. Pemmenie
TEKCTOBBIX 337124 apru(PMETUUECKUM
crocooom

bubmmorexa [JOK
https://m.edsoo.ru/7f443cd4

90

[ToBTOpEeHuE, 0000ITICHNE U
cucTeMaTu3anus 3HaHui. Pemmenue
TEKCTOBBIX 3aJ]1a4 aprU(PMETUICCKUM
CIIocoooM

bubaunorexa IIOK
https://m.edsoo.ru/7f443fea



https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8
https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea

[ToBTOpenue, o6o0IIeHIE 1
cUCcTeMaTH3alHs 3HAaHUH.

bub6morexa [JOK

o1 [Ipeobpa3oBanue anredpanyeckux https://m.edsoo.ru/7f4441ca
BBIPA)KEHU I, TOMYCTUMbIE 3HAYCHUS
[ToBTOpenue, 06o0ImEeHNE U

92 CHCTEMaTHU3aIlUs 3HAHU. bubmuoreka [IOK
[IpeobpazoBanue anredpanvIecKux https://m.edsoo.ru/7f444364
BBIPQKECHH, TOMYCTUMbIE 3HAYCHUS
[ToBTOpeHwue, 0600IICHNE U

93 CHCTEeMAaTH3aIlHis 3HAHWUH. bubmnoreka [IOK
[Ipeobpa3oBanue anredpanyeckux https://m.edsoo.ru/7f4446f2
BBIPKCHH, TOMMYCTUMbIE 3HAYCHUS
[ToBTOpEeHue, 00600ITIEHNE U

94 CHUCTEeMaTHu3allus 3HaHUM. bubaunoreka IIOK
[IpeobpaszoBanue anredpanyecKux https://m.edsoo.ru/7f444a94
BBIPKCHHH, TOMTYCTHMbBIC 3HAYCHUS
[ToBTOpEHuE, 00600ITICHNE U

95 cucreMarusauus 3Hanu. OyHkuuu: bu6muoreka [IOK
IIOCTPOCHUE, CBOUCTBA U3YYECHHBIX https://m.edsoo.ru/7f444c56
byHKIIHAHA
[ToBTOpEeHue, 0000IICHNE 1

96 cucreMaTtusanus 3Hanuii. OyHkuuu: bu6muoreka [IOK
MOCTPOCHUE, CBOMCTBA N3YYEHHBIX https://m.edsoo.ru/7f444f44
byHKIIH
[ToBTOpenue, o6o0IICHIE 1

97 cucrtemMaTusanus 3HaHu. OyHKINH: bubmoreka [IOK
MOCTPOCHUE, CBOMCTBA N3YYEHHBIX https://m.edsoo.ru/7f44516a
byHKITI]

98 [ToBrOpenwue, 0600mEeHHE 1 bubmoreka [JOK



https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f44516a

CHCTEMaTHu3aIys 3HaHUH. cI)yHKI_[I/II/IZ
IMOCTPOCHUC, CBOMCTBA N3Y4YCHHBIX

byHKIIHHA

https://m.edsoo.ru/7f4452e6

[ToBTOpEHue, 00600IIEHNE U
CHCTEMAaTHU3alHs 3HAHUM.

but6moreka [JOK

99 1
I'padmyeckoe perieHre ypaBHEHUH 1 https://m.edsoo.ru/7f445516
UX CHCTEM
[ToBTOpenue, o6o0IICHIE 1
cucTeMaTu3anus 3HaHU .

100 . 1
['paduueckoe pereHre ypaBHEHUN 1
WX CHCTEM

101 HtoroBas koHTposbHAs paboTa 1

102 0606erle6 U cUCTEMAaTH3aLUs 1
3HaHUH

OBIIEE KOJIMYECTBO YACOB I10 102

[TPOI'PAMME



https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f445516




YYEBHO-METOJJUYECKOE OBECIIEYEHHUE
OBPA3OBATEJ/IbHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIA YYEHUKA

» Anre6pa, 8 kimace/ Mepansik A.T'., Ionmonckuit B.b., SIkup M.C.; non penakuuei
[Nononsckoro B.E., OO61iecTBO ¢ OTpaHUYE€HHONW OTBETCTBEHHOCTHIO
WM3narensckuit nentp «BEHTAHA-I'PA®y; AkiuonepHoe OOIIECTBO
«M3narensctBO «IIpocBelienne»

» Anrebpa, 9 kmace/ Mepansik A.T., Iomouckuit B.b., SAxup M.C.; non
penakiueit [lomonsckoro B.E., O6miecTBo ¢ orpaHUYE€HHONM OTBETCTBEHHOCTBIO
Manarensckuii nientp «BEHTAHA-T'PA®y; AxunonepHoe 00IIECTBO

«I/I3I[3TCJ'IBCTBO «Hp OCBCIIICHUC)

METOANUYECKHUE MATEPHUAJIbBI JJUIAA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET






