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MOSICHUTEJIBHASA 3AIIUCKA

AnreOpa sBIS€TCS OJHUM U3 OIOPHBIX KYpPCOB OCHOBHOTO OOIIEro
oOpa3oBaHHUs: OHa 00ECIIEYNBAET U3yUYECHHE JAPYTUX TUCLUUILIINH, KAK €CTECTBEHHO-
HAy4YHOTO, TaK W TYMAaHUTAPHOTO IIMKIIOB, €€ OCBOCHHE HEOOXOIUMO s
MPOJIOJDKEHUS 00pa30BaHUs M B TIOBCETHEBHOM XU3HU. Pa3BuTre y 00ydarommxcs
HAyYHBIX TPEJCTABICHUNA O TMPOUCXOKICHUU U CYIIHOCTH alreOpandecKux
a0CcTpakiuii, criocode oTpakeHUs: MAaTEMATHUYECKON HAYKOH SIBJICHUU U MPOIECCOB
B TIPUpPOJAEC W OOMIECTBE, POJIM MATEMATHYECKOTO MOJICTUPOBAHHS B HAYYHOM
MO3HAHUU ¥ B MPAKTHKE CITOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
¥ KauyeCTB MBIIUICHUS, HEOOXOAMMBIX IS aJanTaIllid B COBPEMEHHOM IHU(PPOBOM
oOmectBe. M3yueHue anreOpsl oOecrieuyMBaeT pa3BUTHE yMEHUS HaOJIOAaTh,
CpaBHUBATh, HAXOJIUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTHYHOCTH MBIIIJICHUS,
CIIOCOOHOCTH apTryMEHTHPOBAHHO OOOCHOBBIBATH CBOU JIEUCTBHSI W BBIBOJBI,
dbopmynupoBath yrBepxkAcHUSI. OCBOEHHE Kypca anredpsl 00eceunBaeT pa3BUTHE
JIOTUYECKOTO MBITIUNICHUST OOYYalOIUXCs: OHWU HCIOJB3YIOT JACAYKTHBHBIC W
WHIYKTUBHBIE PAcCYKIeHUs, 0000IeHNE U KOHKPETHU3AIMIO, a0CTparupoBaHue u
anajoruto. OOydenwe  ainreOpe  MOpeANojiaraeT  3HAUYUTENbHBIM  O00BEM
CaMOCTOSATEIILHON JEATENHHOCTH OOYYaIOIHUXCs, IMO3TOMY CaMOCTOSITEIBHOE
peIIeHue 3a7a4 SABIISICTCS pealnu3annueil 1esITeIbHOCTHOTO MPUHITUIIA 00YICHUS.

B cTpykType nporpamMmbl yueOHOTO Kypca «Aredpa» it OCHOBHOTO 00IIEro
oOpa3oBaHHUsI OCHOBHOE MECTO 3aHMMAIOT COJEP)KATEIbHO-METOIUYECKUE JTHHUH:
«Uucma w BBIUHACIEHUS», «ANTeOpandecKne BBIPAXKEHUS», «YPAaBHCHHS U
HepaBeHCTBa», «Dynkmumy. Kaxkmas w3 3TUX ColepKaTelbHO-METOIUYECKIX
JUHUN Pa3BUBAETCS HA MPOTSHKEHUU TPEX JIET U3yUCHHSI Kypca, B3aUMOJICHCTBYS C
ApPYTUMHU €ro JUHUSMUA. B xome wm3ydeHus y4eOHOTo Kypca oOydaronumcs
MPUXOIUTCS JIOTUIECKUA PACCYXKNIaTh, UCIOIH30BATh TEOPETUKO-MHOKECTBECHHBIN
S3BIK. B CBSI3M C 3THM B MporpaMMy ydeOHOTO Kypca «Asredpa» BKIIOYCHBI
HEKOTOpPBIE OCHOBBI JIOTHKH, TPEIACTAaBICHHBIE BO BCEX OCHOBHBIX pa3Jenax
MaTeMaTU4YeCKOro o0pa3oBaHus U CHOCOOCTBYIOIIUE OBIAJCHUIO O0YyYaIOIIUMUCS
OCHOB  yHHUBEPCAJIBHOTO MareMmarmdeckoro s3bika. CoaepkaTeNnpbHOW U
CTPYKTYpPHOM OCOOEHHOCTBIO Y4ueOHOrOo Kypca «AnreOpa» SBISETCS €ro
MHTETPUPOBAHHBIA XapaKTep.

Conepxanne nuHUM «YWcna W BBEIYHCICHUS» CIYKAT OCHOBOW ISt
TATBHEHUIIIETO M3yYCeHUS] MATEMAaTHKH, CIIOCOOCTBYET PAa3BUTHIO Yy OOyUYaArOIIMXCS
JIOTUYECKOTO MBINIJICHUS, (OPMUPOBAHUIO YMEHHUS TOJIH30BATHCS aITOPUTMaMHU, a
TaK)ke PHOOPETCHHIO MPAKTHYECKUX HABBIKOB, HEOOXOIUMBIX JIJIsI TIOBCETHEBHOM
®U3HU. PazBuTHE MOHATHUS O YKMCIIE Ha YPOBHE OCHOBHOI'O 00IIEro oOpa3oBaHUs
CBS3aHO C PAIMOHATHLHBIMH W HWPPANHOHATBLHBIMU YHCIAMH, (OPMHUPOBAHUEM
MPEJICTABICHHH O IECTBUTEIBHOM YHUCIIE. 3aBEPLUICHUE OCBOCHUS YUCITOBOW JTUHUN
OTHECEHO K CpeHEMY 00111eMy 00pa30BaHUIO.

CopnepxaHue IByX anreOpandecKux JUHUN — « AITeOpandecKue BhIPAKEHUS
1 «YpaBHEHHs] U HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO y OOYUAIOIIUXCS
MaTEMaTUYECKOTO ammapara, HeOOXOAMMOTO IS PeIieHUs 3a7ad MaTeMaTHKH,
CMEXHBIX MPEIMETOB M MTPAKTUKO-OPUEHTUPOBAHHKIX 3a7a4. Ha ypoBHE OCHOBHOTO
oO1iero oOpazoBaHusl y4eOHBIM MaTepuan rpynmupyeTcs BOKPYT pallMOHAIbHBIX



BbIpaXKEHUU. AJredOpa JIEMOHCTPUPYET 3HAUYEHUE MATEMATHKU KakK sI3bIKa st
MOCTPOCHUSI MaTEeMaTUYECKUX MOJIEJeH, OIMUCAHUS TMPOLECCOB U  SIBJICHUU
peansHOro Mupa. B 3amaun o0yuenus anreOpe BXOIAT TaKKe JalbHEHIIee pa3BUTHE
AITOPUTMUYECKOTO MBIIIUICHUS, HEOOXOIUMOTO, B YACTHOCTH, JJIsI OCBOCHUS Kypca
nHPOpMATUKKU, U  OBJAJCHUE HABBIKAMU  JICAYKTUBHBIX  PaCCYXKICHUM.
[IpeoOpazoBanrie CUMBOJBHBIX (POPM CIOCOOCTBYET Pa3BUTHUIO BOOOpaXKEHUS,
CIOCOOHOCTEN K MaTeMaTUYECKOMY TBOPUYECTBY.

Conepxanue (GyHKIIMOHATBLHO-TpaQUUECKON JTMHUN HAIlEJICHO Ha MOJy4YeHue
oOyyYaromuMucs 3HaHUU 0 (PYHKIUSIX KaK Ba)KHEUIIEH mMaTeMaTHUuecKod Mojenu
JUTSL OTIMCAHUS ¥ UCCIIEIOBaHUS PA3HOOOPA3HBIX MPOIECCOB U SIBIICHUI B MPUPOJIE U
oOmectBe. M3yueHne matepuana crnocoOCTBYET pa3BUTHIO y 00yHarOIIUXCsl yMEHUS
UCIIOJB30BaTh PA3JIUYHbIE BBIPA3UTEIBHBIE CPEJICTBA SI3bIKA MATEMaTUKU —
CJIOBECHbIE, CHUMBOJIMYECKHE, Trpaduueckue, BHOCUT BKJIaJ B (OpMUPOBAHUE
MPEACTABICHUM O POJIM MATEMATUKHU B PA3BUTUU LIUBUJIU3AINU U KYJIbTYPBHI.

CornacHo ydeOHOMY MIaHy B 7-9 Kjaccax u3ydaeTrcss y4eOHBIM Kypc
«AnreOpa», KOTOPBIA BKIIOYAET CIEAYIOIIME OCHOBHBIE Pa3/eNibl COACPIKAHUS:
«Yucna u  BBIYUCICHUS», «AJNTreOpanueckue BBIPAKECHUS», «YPaBHEHUS U
HEPABEHCTBA», « DYHKIIUNY.

Ha u3zyuenue yuebHOro kypca «Anredpa» orsoaurcs 306 yacos: B 7 kiacce —
102 gaca (3 yaca B Hezento), B 8 kiacce — 102 gaca (3 yaca B Hezen0), B 9 kiacce
— 102 yaca (3 yaca B HefeINIO).

COAEPKAHUE OBYUEHUSA
7 KIIACC
Yuciia v BBIYUCTIEHUSA

JpoOu OOBIKHOBEHHBIE M JECATHYHbBIC, TEPEXO0] OT OJHOU (OPMBI 3amUCU
npoOeir k apyroil. IloHaTHe palnMOHANBbHOrO 4YHCJA, 3aluCh, CpPaBHEHHUE,
YHOOPSIAOYMBAHUE  pAlMOHATIBHBIX  4ucel. ApudmeTudyeckue JOEUCTBUS €
palroHaIbHBIMU YKciiaMu. PemeHne 3a7a4y U3 peaibHOM MPAKTHKHA HA YacTH, HA
TpooOwu.

Crenenb ¢ HaTypaJbHBIM TIOKa3aTeleM: ONpeAelieHHe, MNpeodpa3oBaHue
BBIPAXEHUI HA OCHOBE OMpEAENICHUs, 3auch OoNbIKMX yucen. [IponeHTsl, 3anuch
MPOIIEHTOB B BUJE ApOOU U JIpOoOU B BHJE MPOLEHTOB. Tpu OCHOBHBIC 3aJla4u Ha
MPOLICHTHI, PEIICHUE 3a7a4 U3 PEATbHON MTPAKTUKHU.

[IpumeHeHne NOpPU3HAKOB  JEIMMOCTH, pPA3JIOKEHUE Ha  MHOXKUTEIU
HATYpaJIbHBIX YHCEN.

PeanbHbpie  3aBUCMMOCTH, B TOM  4Yucjle TpsMas W oOpaTHas
MPONMOPUHUOHAIBHOCTH.

AsreOpanyeckue BbIpaKeHUA

[IepemeHHbBIE, YMCIIOBOE 3HAUYEHUE BBIPAXKEHUS C IIEpEMEHHOU. JlomycTrumble
3HAYEHHUS MepeMeHHbIX. [IpeacTaBienne 3aBUCUMOCTH MEXY BEJIMYMHAMU B BHUJIC
dbopmyibl. Beruucnenus o ¢popmynam. [IpeobpazoBanre OyKBEHHBIX BhIpaKEHUH,
TOXKJECTBEHHO pAaBHbIE BBIPAXKEHMS, TMpaBWia NpeoOpa3oBaHUS CyMM H
MPOU3BEACHUM, TpaBUJia PACKPHITUS CKOOOK M IPUBEICHUS OI00OHBIX ClIaraeMbIX.

CBoliCTBa CTENIEHU C HATYPaIbHBIM MOKA3aTEIIEM.



OnHounensl U1 MHOTOUWIEHBI. CTeneHb MHOTO4JIeHa. CllOKeHue, BEIYUTAHUE,
YMHOKE€HNE MHOTOUJIEHOB. DOPMYJIIBI COKPAIIEHHOTO YMHOXKEHUS: KBAAPAT CYMMBI
Y KBaJIpat pazHocTu. Popmya pa3HOCTH KBaApaToB. Pa3nokeHre MHOTOYJICHOB Ha
MHOKUTENH.

YpaBHeHUA U HEPABEHCTBA

VYpaBHeHUE, KOpEHb YypaBHEHHWs, MpaBuWia MNpeoOpa3oBaHUs YpaBHEHUS,
PaBHOCUJIBHOCTh YPAaBHEHUM.

JluneriHOE ypaBHEHHE C OJHOW IEPEMEHHOW, YHCIO KOPHEU JMHEMHOTO
YpPaBHEHUSI, pEIICHHUE TMHENHBIX ypaBHEHU. COCTaBIEHUE YPABHEHHU 110 YCIOBUIO
3a7a4n. PelieHne TeKCTOBBIX 3a7a4 € IIOMOIIBI0 YPAaBHEHUM.

JIuneliHoe ypaBHEHHE C ABYMs MEepeMEeHHbIMU U ero rpaduk. Cucrtema IByx
JIMHEWHBIX YPAaBHEHUU C JBYMs IEPEMEHHbIMU. PellleHune CHUCTEeM YypaBHEHUU
criocoOoM moAcTaHOBKU. [Iprmepsl perieHus: TEKCTOBBIX 33/1a4 C MOMOIIbIO CUCTEM
YpaBHEHHUM.

DOyHKUMHA

Koopnannara Touku Ha npsmoi. HnuciioBeie NpoMeXYTKH. PaccTossHue Mexmy
IBYMsI TOUKAMU KOOPAMHATHOU IIPSAMOM.

[IpssmoyronbHas cuctema KoopauHat, ocu Ox u Oy. Abcuucca U opauHaTa
TOYKU Ha KOOPAUHATHOM mmockocTu. [Ipumepsl rpadukoB, 3a1aHHBIX (GOPMYJTIaMH.
Urtenue rpadukoB peanbHbIx 3aBucuMocTel. [lonstue pynkuuu. I'paduk pyHkimu.
CaoiictBa (yukuuit. Jluneitnas ¢yukuus, e€ rpaduk. I'paduk dynkmuu y = |x|.
I'paduueckoe penieHre TMHEMHBIX YPABHEHUM U CUCTEM JTUHEWHBIX YPaBHEHUH.

8 KUIACC

Yucsia 1 BIYMCICHUSA

KBagpatubiit kopenb u3 uucna. lloHsitue o0 wuppalMoHaNIBLHOM YHUCIE.
JlecsaTuuHble TPUOIMKEHUST UPPALIMOHANIBHBIX uKces. CBONCTBA apuMETHIECKUX
KBaJpaTHBIX KOPHEN U X MPUMEHEHUE K MPEeoOPa30BAHUIO YUCIIOBBIX BHIPAXKEHUM
Y BBIUMCJIEHUSM. J|eiCTBUTENIBHBIE YUCTIA.

CreneHsb ¢ 1eJIbIM ITOKa3aTelieM U €€ cBorcTBa. CTaHIapTHAs 3alKCh YKCIIA.

AureOpanyeckue BbIpPaKeHUA

KBanparnsiil TpEXUIIeH, pa3nokKEeHHE KBaAPATHOTO TPEXWICHA HA MHOKUTENU.

AnrebOpandeckas apodb. (OCHOBHOE CBOWCTBO ajreOpanyeckod JIpoowu.
CnoxeHue, BbIYUTAHHE, YMHOXEHUE, [I€JIEHHE alreOpandeckux ApoOeH.
PanmonanbHbie BRIpAXKEHUS U UX TIpeoOpa3oBaHue.

YpaBHeHUS U HEPABEHCTBA

KBanpaTHoe ypaBHeHue, popMmyiia KOpHEH KBaIpaTHOrO ypaBHeHUs. TeopemMa
Buera. Pemienue ypaBHEHUUN, CBOJAIIMXCS K JIMHEWHBIM M KBaJPaTHBIM.
[IpocTeiiue 1poOHO-parMOHATbHbBIE YPaBHEHUS.

I'paduueckas unTepnperaiusi ypaBHEHUM C JBYMS NMEPEMEHHBIMU U CUCTEM
JIMHEMHBIX ypaBHEHUW C JABYMsI TE€pEeMEHHbIMHU. [IpuMepnl pelieHus CucTem
HEJIMHENHBIX YPAaBHEHUU C IByMs IEPEMEHHBIMU.

Pemenre TeKCTOBBIX 3a/1a4u alreOpandyecKuM CIIocoOoM.

HuciioBble HEPABEHCTBA U UX CBOMCTBA. HepaBEeHCTBO ¢ OJHON MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBeHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM TEPEMEHHOM.
CucreMbl JIMHEWHBIX HEPABEHCTB C OJJHOW MEPEMEHHOM.



DyHKUNH

[Tonsarue pynkunn. O6aacTh ONpEaEICHU U MHOXKECTBO 3HAUEHUN (DYHKIUU.
CrniocoObl 3a1aHus PyHKIUH.

I'paduk dyuknuu. Utenue cpoiicTB ¢dyHkiuu no e€ rpaduky. [Ipumepsi
rpaduKoB GYHKIUH, OTPAXKAIOIIUX pealibHbIE MPOIECCHI.

OyHKINY, OMNHUCHIBAIOIINE NPSIMYyH0 UM OOpaTHYIO MPOMOPIHUOHAIBEHbBIE
3aBHCHMOCTH, X rpaduxu. yHkuun y = x2, y = x3, y = \x, y=|x|. [padudeckoe
pEIICHUE YPaBHEHUN U CUCTEM YPABHECHUM.

9 KJIIACC

Yucsia v BIYUCJICHUS

PanmonanbHbie 4Kclia, UppallMOHAIbHBIE YUCIIA, KOHEYHbIE U OECKOHEUHbIE
JecATUYHbIEe ApoOu. MHOXKECTBO NEUCTBUTEIBHBIX YUCEN, IEUCTBUTEIbHbBIC YHCIIA
Kak OECKOHEUHbIE JECATUYHBIE ApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEXIY MHOKECTBOM JEHCTBUTEIBHBIX YUCEII U KOOPAUHATHOMN MIPSIMOU.

CpaBHeHUE JCUCTBUTENBHBIX 4YHCEN, apudMeTHyeckue JeUCTBUA C
JNEUCTBUTEIILHBIMU YHUCIIAMU.

Pa3Mepbl 0OBEKTOB OKpYXKAIOIIETO MHpA, JJIMTEIBHOCTh MPOIECCOB B
OKPY’KarOIIEM MUPE.

[MpubnmxEnHoe 3HaUeHUE BEIIMUYUHBI, TOYHOCTh NMpUOIKeHuss. OKpyrieHue
yucell. [Ipuknaka u oeHka pe3yabTaToB BIYNCICHUMN.

YpaBHeHUs U HEPABEHCTBA

JluneriHoe ypaBHeHUE. Penienue ypaBHEHUM, CBOASIINUXCS K JIUHEHHBIM.

KBanparnoe ypaBHeHue. PenieHne ypaBHEHHM, CBOASIIMXCA K KBAJAPATHBIM.
bukBagpatHoe ypaBHeHue. [IpuMepsl pelieHuss ypaBHEHUNW TPETbEU U YETBEPTOU
CTETIEHEN Pa3JI0KEHUEM HA MHOKUTEIIU.

Pemiennie npoOHO-pallMOHANIBHBIX ypaBHEHUM. PelieHue TEKCTOBBIX 3aaad
anreOpanyeckuM MeTOIOM.

VYpaBHeHue ¢ ByMsl MEPEMEHHBIMU U €ro rpaduk. PemieHue cucteM IByX
JIMHEWHBIX YPAaBHEHUM C ABYMS IIEPEMEHHBIMU. PellieHne cCucTeM AByX YpaBHEHUM,
OIHO U3 KOTOPBIX JHHEHHOEe, a Japyroe — BTopoil cremeHu. ['paduueckas
MHTEPIPETALNS CUCTEMBI YPABHEHUN C JIByMS IEPEMEHHBIMU.

Periennie TEKCTOBBIX 3a/1au anreOpandeckuM CrocoooMm.

YHuciioBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENWHBIX HEPABEHCTB C OAHOM NepeMeHHOM. Pemienue cucrem
JVMHENHBIX HEPAaBEHCTB C OJHOW TmepeMeHHOW. KBaaparHele HepaBeHCTBa.
I'paduueckass wuHTEpnperanyisi HEPABEHCTB M CHUCTEM HEPABEHCTB C JAByMs
MIEPEMEHHBIMM.

DyHKUNH

KBanmpatnunas Qynkuus, e€ rpadux u cpoiictBa. [lapabGomna, koopauHATHI
BEPIIMHBI TapadoJibl, 0Cb CAMMETPUHU MapadOIbl.

I'paduku pynkumii: y =kx,y=kx +b,y=k/x,y=x3,y = VX, y = [x|,  ux
CBONCTBA.

YuciioBble MOCIAEA0BATEIBHOCTH M MIPOTrPeccH U

[loHATHE YMCIOBOW NOCIENOBATENBHOCTH. 3aJaHUE IOCIEN0BATEIBHOCTU
peKyppeHTHOH (hopMyIoii u popMyioil #-ro ujeHa.



Apudmernueckass U reoMerpuueckass mporpeccuud. DOpMyJibl #-TO UJIEHA
apu(pMEeTHUYECKON U TEOMETPUUECKON MPOTPECCHI, CYMMBI TIEPBBIX 7 YJICHOB.

N3o0paxkeHne uneHOB apuPMETHYEeCKOM M TeOMETpUUYECKOW mporpeccuit
TOYKaMHU Ha KOOPJAWHATHOM IUIOCKOCTH. JIMHENHBIA U 3KCIIOHEHUIHAIBHBIA POCT.
CI105KHbBIE€ POLICHTHI.

IHJIAHUPYEMBIE  PE3YJIIBTATbBI OCBOEHUSA IPOI'PAMMDBI
YUEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBHIETI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JINYHOCTHBIE  Pe3yJbTAThI OCBOCHUSI  MPOTPaMMbl  y4eOHOTO  Kypca
«Anre0pay» XapaKTepU3yIOTCs:

1) naTrpuoTHYecKoe BOCIUTAHKE:

MpOSIBICHUEM HHTEpeca K TMPOIUIOMY M  HACTOAIIEMY POCCHICKON
MaTeMaTUKH, [IEHHOCTHBIM  OTHOIIEHHEM K JIOCTIDKEHUSIM  POCCHUUCKHUX
MaTeMaTUKOB U POCCUHCKOM MaTeMaTHYECKOM HIKOJbI, K HUCMIOJb30BAHUIO ITHUX
JOCTUKEHUU B IPYTUX HayKax M MPUKIATHBIX cepax;

2) rpa:kIaHCcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJHEHUIO O0SI3aHHOCTEH TpaKJlaHWHA U Pealn3ali ero
MpaB, TMPEJICTaBICHUEM O MAaTEeMaTUYECKUX OCHOBaX (yHKIIMOHUPOBAHUS
Pa3IUUHBIX CTPYKTYp, SIBICHUM, MPOIEAYp Tpa’kKJaHCKOTO oOlecTBa (Hampumep,
BBIOOPBI, OMPOCKI), TOTOBHOCTHIO K OOCYKJIEHUIO 3TUUECKUX MPOOJIEM, CBI3aHHBIX
C TMPaKTUYECKUM MPUMEHEHHEM JIOCTHKEHUM HAyKH, OCO3HAHUEM BaXHOCTHU
MOPaJIbHO-3TUYECKUX MPUHIIUIIOB B ACSATEILHOCTU YUEHOTO;

3) TpyAOBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha AaKTHUBHOE Yy4YacTHE B PEHICHUU MPAKTHUYECKUX 3a/1ad
MaTeMaTUYECKOW HaMpaBICHHOCTH, OCO3HAHUEM BaXHOCTH MAaTEMaTHYECKOTO
o0pa3oBaHUs Ha MNPOTHKEHUU BCEM JKM3HU U1 yCHEUTHOM MpodeccHoHaIbHOU
NEATENIbHOCTU W PAa3BUTHEM HEOOXOIUMBIX YMEHHI, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM UHIUBUIYATBHON TPACKTOPUU 00pa30BaHUS U )KU3HEHHBIX IIJIAHOB C
Y4ETOM JIMUHBIX UHTEPECOB U OOIIIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K HOMOIMOHAJBHOMY UM  3CTETHUUYECKOMY  BOCIPHUSATHIO
MaTeMaTUYeCKNX OOBEKTOB, 3a/lau, PEUICHUN, pPacCyXIEHUW, YMEHHUIO BHUJIEThH
MaTeMaTU4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NMO3HAHUS:

OpUEHTalMeld B JIEATEIIBHOCTM Ha COBPEMEHHYIO CHCTEMY Hay4HBIX
MpeCTaBIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUSI YEJIOBEKA, MPUPOJIbI U
oOlllecTBa, MOHMMAaHUEM MATEMaTUYECKOM HayKu Kak c@epbl 4YeloBeYeCKOU
JEATeNIbHOCTH, ATANoOB €€ Pa3BUTHUS W 3HAYMMOCTH ISl Pa3BUTHS IUBWIM3ALINH,
OBJIaJICHUEM SI3BIKOM MaTeMaTHUKH U MAaTeMaTUYECKOU KyJIbTypOW KakK CpPEeICTBOM
MO3HAHUST MHPA, OBJAJECHUEM NPOCTEUIIMMHU HaBBIKAMU HCCIIEI0BATEIbCKON
NeSATeNbHOCTH;

6) pusnueckoe BocnuTaHue, GopMHPOBaHME KYJIbTYPbl 310POBbSI M
IMOIMOHAJILHOTO 0JIaronoJyuns:



TOTOBHOCTBIO TMPUMEHSTh MaTeMaTUYECKUE 3HAHUS B HMHTEpPEcax CBOETO
3I0pPOBbS, BEACHUSA  3J0pOBOro  oOpa3a KM3HU  (30pOBOE  MHUTAHWUE,
cOaaHCUPOBAHHBIM pEXKUM 3aHATUM H OTIbIXa, peryispHas Quznueckas
aKTUBHOCTBH), CPOPMHUPOBAHHOCTHIO HAaBbIKA pe(hIIEKCUH, MPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TaKOIo K€ MpaBa APYroro 4eioBeKa;

7) 3K0J10THYECKOe BOCIIUTAHUE:

OpUEHTaIMel Ha MPUMEHEHNE MaTeMaTUYECKUX 3HAHUM JIJISl pEIIeHus 3a1a4 B
00JIaCTU COXPAHHOCTHU OKPY>KAIOIIEH Cpeibl, IIIaHUPOBAHUS MOCTYIIKOB U OLIEHKU
UX BO3MOXHBIX MOCIJIEICTBUH JIJIsl OKPYKAIOMIEH Cpejibl, 0CO3HAHUEM TJI00aTBLHOTO
XapakTepa SKOJOTHUYECKUX MPOOJIeM U IMyTel UX pPEeIIeCHUs;

8) apanTanus K M3MEHAKIIUMCH YCJIOBHSAM COLHUAJBHON W NMPUPOITHOMI
cpeabl:

FOTOBHOCTBIO K JICHCTBUSIM B YCJIOBHUSIX HEOINPEIEIEHHOCTH, TMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO JIESITEIbHOCTh, B TOM YHCIIE
YMEHHE YUYUTHCS y JPYTUX JIOJeH, mpuoOpeTaTh B COBMECTHOU JEATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIIETEHIIUU U3 OMBITA IPYTHX;

HEOOXOJIUMOCThIO B (POPMHUPOBAHMM HOBBIX 3HAHUK, B TOM UHCIIE
(dhopMyIHpOBAThH UJIEU, OHITHUS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSX, B TOM UUCIIE
paHee HEU3BECTHBIX, OCO3HABaTh JE(MUIIMTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CUTYyalldl0, BOCIPUHHMATh
CTPECCOBYIO CHUTYAIIMI0 KaK BBI30B, TPEOYIOUIUUA KOHTPMEP, KOPPEKTUPOBATH
MPUHUMAEMbIE pEIICHUs] U JeUCTBUSA, (HOPMYJIHPOBATH U OLEHUBATH PUCKU U
MOCHEACTBUS, POPMHUPOBATH OTIBIT.

METAINIPEAMETHBIE PE3YJIbTATDHI
Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiicTBUSA
Bba3oBble Joruueckue aeiicTBuA:

BBIABJISITh M XapaKTEPU30BaTh CYIIECTBEHHbIE TMPU3HAKKM MAaTEeMaTUYECKHUX
OOBEKTOB, TOHSATUN, OTHOIIEHUN MEXKIy MOHATUSAMH, (QOPMYIUPOBATH
onpeieNieHHs] OHITUHM, YCTAaHABIUBAThH CYILIECTBEHHBIN MPU3HAK Kiaccu(puKaIluy,
OCHOBAHUS [ 000OIIEHUS U CPABHEHUSI, KpUTEPUU ITPOBOJAUMOTO aHAJN3a;
BOCIIPUHUMATh, POPMYIUPOBATH U TPEOOPA30BLIBATH CYKJICHUS: YTBEPAUTEIbHbBIC
U OTpHUIIATENbHbIE, AMHUYHBIC, YaCTHBIEC U OOIINE, YCIOBHBIE;

BBIABJISITh MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3UM M MPOTHUBOPEUMS B
(dakTax, NaHHBIX, HAONIOJNEHUSX W YTBEPKACHUAX, NpeasiaraTb KPUTEPHUH s
BBISIBJICHUS] 3aKOHOMEPHOCTEW W MPOTUBOPEYNN;

JiefaTh BBIBOJIBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, J€AYKTUBHBIX U UHYKTUBHBIX
YMO3AKIIFOYCHUN, YMO3AKIIOUYEHUHN 10 aHAJIOTHUH;

pa3Ouparh J0OKa3aTelbCTBA MATEMaTUUYECKUX YTBEPXKICHUM (MpsiMble U OT
MPOTUBHOIO), MPOBOAUTH  CAMOCTOSATENLHO  HECIOXHBIE  JOKa3aTelbCTBa
MaTeMaTU4YeCKUX (PaKTOB, BHICTPAUMBATh apTyMEHTAIUIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKIACHUS;

BBIOMpaTh CHIOCOO pellleHHs] y4eOHOU 3aiaun (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHus, BbIOMpaTh HauboJiee NOAXOMAUUMA C YYETOM  CaMOCTOSITENBHO
BBIJICJICHHBIX KPUTEPUEB).



Ba3oBble ucciaenoBareabckne 1eMCTBUS:

UCIIOJB30BaTh BOMPOCHl KAaK HCCIENOBATENbCKUNA HWHCTPYMEHT IO3HAHUS,
dbopmynupoBaTh  BONPOCHL,  (UKCHUpYyIOIIME  MPOTUBOpEUYUEe,  MpodieMy,
CaMOCTOSITENIbHO YCTaHABJIMBAaTh HCKOMOE U JaHHOE, (OPMHUPOBATH THUIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIIHUI0, MHEHUE;

MPOBOAUTH IO CAMOCTOSITEILHO COCTABJICHHOMY IIJIAHY HECJIOXKHBIN 3KCIIEPUMEHT,
HEOOJIBIIOE HMCCIEAOBAaHUE MO YCTAHOBJIEHUIO OCOOCHHOCTEM MaTeMaTH4eCKOro
00BbEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKAY COOOI;

caMoCTOsITeTbHO (opMynupoBaTh 000OIIEHHS W BBIBOJBI 1O pe3yJbTaTaM
MPOBEAEHHOTO  HAOMIONECHUS, KCCIEJOBaHUs, OIEHUBATh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IIEHUN;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE Tpollecca, a TakKe BbIABUTATh
MPENOJIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmaunmeii:

BBIABJISITh  HEJOCTATOYHOCTh U U30BITOYHOCTH  MH(GOpPMALUM, JaHHBIX,
HEOOXOIUMBIX JJIsI PEILICHUS 3a/1auu;

BbIOMpaTh,  AHAIM3UPOBATh,  CHCTEMATU3UPOBATh UM  UHTEPIPETUPOBATH
MH(OPMAIINIO PA3IMUHBIX BUJIOB U (POPM MpEICTABICHUS;

BbIOMpaTh (hopMy mpeacTaBieHUs HUHGOPMAIMU U WIUTIOCTPUPOBATH pelIaeMble
3a/1a4ud CXeMaMu, AuarpaMmmMaMu, HHOU rpadukoil 1 uX KOMOUHALIUSIMU;

OIICHUBATh HAEKHOCTh MHPOPMAIIUU MO KPUTEPUSIM, MPEITI0KEHHBIM YUUTEIEM
iU chOpMyITUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHuUKaTHBHBIE YHHBeEpPCaJIbHbIE Y4eOHbIe 1elCTBHS:

BOCIIPUHUMATh U (HOPMYIUPOBATh CYXJEHUS B COOTBETCTBUM C YCJIOBUAMH U
LEeJSIMU OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U THCHhMEHHBIX TEKCTaxX, JaBaTh IOSICHEHHS II0 XOJAYy peIIeHUs 3aJauu,
KOMMEHTHUPOBAThH MOJTYYSHHBIN pe3ybTaT;

B Xo0/€ OOCYyXJE€HUs 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOl TEMBl,
npoOJjieMbl, pelIaeMoil 3ajayd, BBICKA3bIBaTh WJEH, HAIEJIEHHbIE Ha TOUCK
pElIeHUs, COIMOCTaBJISITh CBOU CYXIEHUSA C CYXKICHUSIMHU IPYTUX YYaCTHUKOB
nauanora, oOHapyXUBaTh Pa3lUyue U CXOJICTBO MO3HUIIMM, B KOPPEKTHOH (opme
(bopMyIHpPOBATH PA3HOIIIACHS, CBOU BO3PAKECHUS;

MPEACTABIATh PE3YJIbTAaThl pENICHUS 3aJlauyd, SKCIEPUMEHTa, UCCIEIOBaHUS,
MPOEKTa, CaMOCTOSITETbHO BBIOMPATH (POpMAT BBICTYIUICHUS € Y4E€TOM 3ajaad
Mpe3eHTaIlMU U 0COOEHHOCTEN ayAUTOPUH;

MMOHUMATh U UCTIOJIB30BaTh MPEUMYIIECTBA KOMaHAHON U MHIUBUAYAJIbHOU PaOOTHI
MIpU pPEeIIeHUU y4eOHBIX MaTeMaTHYECKHUX 3a/1ady;

MPUHUMATh 1I€JIb COBMECTHOM JI€SITENBbHOCTH, IUIAHUPOBATH OPTraHU3AIMIO
COBMECTHOM pPaboOThl, pacmnpenensiTb BUIBI padOT, JOTrOBApUBATHCA, OOCYXKIATh
MPOIIECC U Pe3yabTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKUX JIFOJIEH;
y4acTBOBAaTh B TPyHHoBbIX (opMax paboThl (00CyxaeHUs, OOMEH MHEHUSIMH,
MO3TOBBIE IITYPMbI U IPYTHE), BHIMOJIHITH CBOIO YaCTh PAOOTHI U KOOPAUHUPOBATH
CBOU JICUCTBUS C APYTUMHU YJIE€HAMU KOMaH/IbI, OLICHUBATh KAYECTBO CBOETO BKJIAJa
B O0mMH MPOAYKT TO KpPUTEpUsM, CPOPMYIUPOBAHHBIM  YyYaCTHHUKAMU
B3aUMOJECHCTBUA.



PeryasiTuBHble yHUBepPCcAaJbHbIEe YUeOHbIE 1eliCTBUS

Camoopranusanmus:

CaMOCTOSITETIbHO COCTaBJISATH IJIaH, AJITOPUTM PEIICHUS 3ajayd (WM €r0o 4acTh),
BBIOMpaTh CHOCOO peIIeHHs] C YYETOM HMMEIOIIMNXCS PECYPCOB U COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIIEHUN C YUETOM
HOBOM MH(OpMAIINH.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN UHTEJJIEKT:

BJIQJIETh CIIOCOOaAMU CaMONpPOBEPKH, CAMOKOHTPOJS IIpoliecca M pe3yibTara
pelieHrs MaTeMaTUIeCKOoM 3a/1auu;

MPEABUNIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh NPHU pELUICHUM 3aJayH,
BHOCUTh KOPPEKTHUBHI B JESTEILHOCTh HAa OCHOBE HOBBIX OOCTOSITENLCTB,
HaliJICHHBIX OIMHOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE pe3yJbTaTa JESITEIBHOCTU IOCTABICHHOW eI U
YCIOBUSIM, OOBSICHSATh TPUUUHBI JOCTHUKEHUS WU HEIOCTUXKEHHUS 11€JIU, HAXO/IUTh
OLINOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIbTATHBI

K xoHmy oOydenuss B 7 KJjacce oOydarouuics TMOJYYUT CIEAYIOIINe
MpEAMETHBIE PE3YIbTATHI:

Yuciia v BIYMCTIEHUSA

BrinmonuaTh, couderas yCTHbIE W MHChbMEHHbIE NPUEMBI, apuPMETHUECKUE
JEUCTBUS C pallMOHATBHBIMU YUCIAMHU.

HaxoauTh 3HauYeHHs YKCIIOBBIX BBIPAKEHUHN, MPUMEHATH Pa3HOOOpa3HbIC
crocoObl ¥ MPUEMBI BHIYUCIICHUS 3HAYEHUN APOOHBIX BBIPAXKEHUM, COACPIKAIINX
OOBIKHOBEHHBIE U JECATUYHbBIE JPOOHU.

[TepexoauTh OT OnHOU (QOpPMBI 3alKCHU YUCEN K ApYroi (mpeoOpa3oBBIBATH
JECATUYHYIO IPOOb B OOBIKHOBEHHY0, OOBIKHOBEHHYIO B ICCITUYHYIO, B YaCTHOCTH
B 0ECKOHEYHYIO JECATUYHYIO IPOOD).

CpaBHUBATH U YIIOPSAIOYUBATH PAIMOHAIIbHBIC YUCTIA.

OKpyrisaTh yucia.

BrINOnHATh NPUKUAKY U OIIEHKY PE3yJIbTaTa BHIYMCICHUH, OLIEHKY 3HAaYCHUN
YUCJIOBBIX BbIpaXX€HUU. BBIMONHATE ACHCTBHUS CO CTENEHSMH C HATypalbHBIMU
MOKa3aTEeISIMH.

[IpuMeHsTh PU3HAKYU AETUMOCTH, Pa3I0KEHUE HA MHOXKUTEIN HATyPaIbHBIX
quces.

Pemiath mpakTHKO-OpUEHTUPOBAHHBIE 3a7adM, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYMH, MPONOPIHUOHAIBHOCTHIO BEJIUYHMH, MPOLEHTAMHU, HWHTEPIPETUPOBATH
pe3yNbTaThl PEIICHUS 3a7ad ¢ YYETOM OTPAaHMYEHHH, CBS3aHHBIX CO CBOMCTBAMHU
paccMaTpUBaeMbIX 00OBEKTOB.

AsreOpanyecKkue BbIPaKeHUA

Ncnonb3oBaTh anredpanvecKkyro TEPMUHOJIIOTHIO U CUMBOJIUKY, IPUMEHSTh €€
B [IPOLIECCE OCBOEHUSI yUeOHOTO MaTepHaia.

Haxoaute 3HaueHusi OyKBEHHBIX BBIPAXKEHUN NpPH 3aJaHHBIX 3HAYEHUAX
MePEMEHHBIX.

Brinonuats npeoOpa3oBaHus 1EI0T0 BEIPAXKEHUSI B MHOTOUJIEH MPUBEACHUEM
MOAOOHBIX CJIaraeMbIX, PaCKpbITUEM CKOOOK.



BpINmonHAT, yMHOXEHHE OJHOWIEHAa Ha MHOTOWIEH W MHOro4YjeHa Ha
MHOTOYJIEH, TPUMEHSThH (DOPMYJIbl KBaJpaTa CyMMBbI U KBaJpaTa pa3HOCTH.

OcCylIecTBIATh PaA3NIOKEHUE MHOTOUYJIECHOB HA MHOMXMTEIM C TMOMOIIbIO
BBIHECEHUS 32 CKOOKH OOIIEr0 MHOXKUTENS, TPYIITUPOBKH ClIaraeMbIX, IPUMEHEHUS
(hopMyJ1 COKpAIIEHHOTO YMHOXKEHUSL.

[IpumensTh NpeoOpa3oBaHuss MHOTOUYJIEHOB JIJISl PEILICHUS PA3IMYHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEATIbHON MPAKTUKHU.

Hcnonb3oBaTh CBOWCTBA CTEMEHEW € HATypalbHBIMU TOKa3aTEIsIMH ISt
npeoOpa3oBaHMs BEIPAKCHUH.

YpaBHeHUS U HEPABEHCTBA

Pemiats nuHelHbIE ypaBHEHHUS C OJHOM IMEPEMEHHOW, MpUMEHSs MpaBuiia
nepexo/ia OT UCXOJHOTO YpaBHEHUS K paBHOCWIbHOMY eMy. [IpoBepsiTh, sBaseTcs
JIM YUCJIO0 KOPHEM YpaBHEHHUS.

[TpumensTh rpaduueckre METObI IPU PEIICHUHN JTUHEUHBIX YPABHEHUN U UX
CUCTEM.

[TonGupate mnpuMepbl mHap YHUCEN, SBISIOMIUXCS PEIICHUEM JHHEHHOTO
YpaBHEHHUS C ABYMS IEPEMEHHBIMHU.

CtpouTh B KOOPJIMHATHOM MIIOCKOCTH TpauK TUHEUHOTO YpaBHEHUS C IBYMsI
MePEMEHHBIMU, MOJIb3YSCh IpadUKOM, IPUBOAUTH TPUMEPHI PEILICHUS YPaBHEHUS.

Pemiath cuctembl ABYX JTUHEUHBIX YPABHEHUM C JBYMsI IEPEMEHHBIMU, B TOM
qucie rpaguyecKu.

CocTaBisaTh W peliath JWHEMHOE YpaBHEHHE WIM CHCTEMY JIMHEWHBIX
ypaBHEHUH MO YCIOBUIO 3aJ]a4, HHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3a/1aud MOJYYCHHBIN pe3ylbTar.

DyHKUNH

N3o0paxkath Ha KOOPAUHATHON MPSIMOUN TOUKH, COOTBETCTBYIOUINE 3aJaHHBIM
KOOpAWHATaM, JTy4H, OTPE3KU, HHTEPBAJIbI, 3aMUCHIBATh YUCIOBBIE IPOMEXKYTKHU Ha
anreOpanvdeckoM s3bIKe.

OTMeuaTh B KOOPAMHATHON IJIOCKOCTH TOYKHU IO 33aJIaHHBIM KOOpJIHUHATaM,
cTpouth rpaduku MuHeHbIX QyHKIUd. CTpouth rpaduk GyHKIUU Y = |X|.

OnuceiBaTh € TMOMOIIBI0 (QYHKIMHA HW3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BpPEMsS, PACCTOSIHUE, 1I€Ha, KOJUYECTBO, CTOUMOCTb,
MIPOU3BOIUTEIIBHOCTD, BpeMsi, 00bEM pabOTHI.

Haxoaute 3HaueHue GyHKIUU MO 3HAUYCHUIO €€ apryMeHTa.

[Tonumats rpaduueckuil cnocod MpeacTaBiIeHUs W aHadu3a UHGOpPMAIUU,
U3BJIEKATh U UHTEPIPETUPOBATH HHGOPMAIIKIO U3 IPadUKOB peabHbBIX MPOIECCOB
Y 3aBUCUMOCTEN.

K xoHmy oOydenus B 8 KkJjacce oOydaronuiics TOJYYUT CIEAYIOIIUE
MpEeAMETHBIE PE3YIbTATHI:

Yucia v BBIYMCTIEHUSA

Hcnonb3oBaTh HavallbHbIE NPEACTABICHUS O MHOXKECTBE JCHCTBUTEIIBHBIX
Yyuces IJI1 CPAaBHEHUS, OKPYTJICHHS] U BBIUUCICHUH, H300pakaTh NEUCTBUTEIbHbBIC
Yyyciia TOYKaMH Ha KOOPAWHATHOM MPSAMO.



[IpumensTr mOHATHE apU(PMETUUECKOTO KBAJIpPaTHOTO KOPHS, HAXOIUTh
KBaJ[paTHbIE KOPHU, UCIIOIb3Yys MPU HEOOXOJAMMOCTH KaJIbKYJSITOP, BBITOIHSATH
npeoOpa3oBaHusl BBIPAKEHUM, COAEpXKAIIMX KBaJpaTHbIE KOPHHU, HCIOIb3YS
CBOMCTBA KOPHEM.

Ncnonb3oBaTh 3amucu OOJBIIMX U MAaJbIX YKCEN C MOMOIIBIO JIECITUYHBIX
npobeit u crenenei uncna 10.

AsreOpanyeckue BbIpPaKeHUA

[IpuMeHsTH TOHSITUE CTEMEHM C 1eJbIM [OKa3aTesieM, BBIMIOIHATh
npeoOpa3oBaHUsl BEIPAXKEHUHN, COIEPKAIUX CTEIIEHH C LIEJIBIM IMOKa3aTelIeM.

BrInonHATh TOXK/I€CTBEHHBIE TPE0Opa30BaHUs pallMOHATBHBIX BRIPAXKEHUN Ha
OCHOBE MpaBWJI JEHCTBUI HAJl MHOTOUYJIEHAMHU U alIreOpandecKuMu APOOSIMH.

PacknanpiBaTh KBaapaTHbIM TPEXWIEH HA MHOKUTEIIHN.

[IpumensThs mpeoOpa3oBaHus BbIpaKEHUN AJISI PEIICHUS PA3IUYHBIX 33a/1a4d U3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEATIbHON MPAKTUKHU.

YpaBHeHUS U HEPABEHCTBA

Pemiats nuHelHbIE, KBaJpaTHbIE YpPAaBHEHUS U PAllMOHAIbHBIE YpPAaBHEHUS,
CBOJISILIIMECS K HUM, CUCTEMBI IByX YPaBHEHHI C IBYyMs IEPEMEHHBIMHU.

[IpoBoauTH mpocTeiiiine UCCAeAOBaHUS YPABHEHUM U CUCTEM ypaBHEHUH, B
TOM YHCJI€ C IPUMEHEHUEM T'papUUECKUX MPEJCTaBICHHN (yCTaHABINBATh, UMEET
U ypaBHEHUE WIM CHUCTEMa YPAaBHEHUW PEIICHUS, €CIM UMEET, TO CKOJIbKO, W
npoyee).

[TepexoauTh OT cinoBecHOW (GOPMYIHMPOBKU 3ajauu K €€ anredpanmdeckoin
MOJIEIM C TIOMOIIBIO COCTABJICHUS YPABHEHUS WU CHUCTEMbl ypaBHEHHUH,
HMHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJ]a4y MOJYYE€HHBIN pe3ybTar.

[IpuMeHsTH CBOKCTBA YMCIIOBBIX HEPABEHCTB /1JIS CPABHEHUS, OIIEHKH, PElIaTh
JMHEWHbIE HEPABEHCTBA C OJIHOM MEPEMEHHON U UX CUCTEMBI, 1aBaTh rpa)UuecKyIo
WJUTIOCTPALIUIO0 MHOXKECTBA PEILICHUI HEPaBEHCTBA, CUCTEMbl HEPABEHCTB.

DyHKUNHA

[ToHumaTh U UCHONB30BATh (DYHKIIMOHAJBHBIE MOHSITUS U S3BIK (TEPMUHBI,
CUMBOJIMUECKHE O003HAUYECHUSsI), ONPENETATh 3HAUeHUE (PYHKIHUHU IO 3HAYCHUIO
apryMeHTa, ONpeessaTh CBoMcTBa PyHKIUU 110 €€ rpaduKy.

CrpouTtb rpaduku 31eMeHTapHbIX PYHKIHNN BUIA:

y=k/x,y=x2,y=x3,y = x|, y = VX, OIHCHIBATH CBOHACTBA YHCIOBOH DYHKIIHH
o e€ rpaduky.

K xoHiyy oOydeHus B 9 kJjacce oOy4aromMiicss MOJYYUT CIEIYIOLIUE
MpEeAMETHbBIE PE3YIbTATHI:

Yucia v BBIYMCTIEHUSA

CpaBHUBATH U YNIOPSAIOYMBATH PAlIMOHAJIBHBIE U UPPALMOHATILHBIC YUCIIA.

Brinonuars apudmernueckue ASUCTBUS C pallUOHATILHBIMU YHCIIAMH, COYETast
YCTHBIE U MHUCHbMEHHbIE MPUEMBI, BBIMOIHATH BBHIYMCICHUS C HUPPALUMOHATIBHBIMU
YHUCJIaMHU.

HaxoauTe 3HaueHus cTeneHel ¢ [esIbIMU MOKa3aTeNsIMU U KOPHEH, BBIYUCISATh
3HA4YEHUS YUCTIOBBIX BBIPAKECHUIA.

OKpyrisTh JACUCTBUTENIbHBIE YHUCIA, BBINOJHATh MPUKUIKY pe3ysbTaTa
BBIYHCIICHUN, OLICHKY YMCIIOBBIX BBIPAKCHUMN.



YpaBHeHUS U HEPABEHCTBA

Pemiats nuHeliHbIe U KBaJpAaTHBIC YPABHEHUSI, YPABHEHHU S, CBOMISIIIINECS K HUM,
npocTeime ApoOHO-palMOHAIbHBIE YPABHEHUSL.

Pemiath cuctembl ABYX JUHEWHBIX YpaBHEHUH C JABYMs NEPEMEHHBIMH U
CUCTEMBI IBYX YPaBHEHUM, B KOTOPBIX OJTHO YPABHEHUE HE SIBISETCS JIUHEHHBIM.

Pemiath TekcTOBBIE 3alaud aNreOpanivyecKuM CIoco0OM C  MOMOIIbIO
COCTaBJICHUS YPABHEHUS UJIM CUCTEMBI JIByX YPaBHEHH C IBYyMSs IEPEMEHHBIMHU.

[IpoBoauTH mpocTeiiiine UCCAeAOBAaHUS YPABHEHUM U CUCTEM ypaBHEHUH, B
TOM YHCJI€ C IPUMEHEHUEM T'papUUECKUX MPEJCTaBICHHN (yCTaHABINBATh, UMEET
7Y ypaBHEHUE WIM CHUCTEMa YPAaBHEHUW PEIICHUS, €CIM UMEET, TO CKOJIbKO, W
npoyee).

Pemiate nuHeHbIE HEpAaBEHCTBAa, KBAJIpAaTHbIE HEPABEHCTBA, H300pa)kaThb
pelieHre HEPaBEHCTB Ha YHUCJIOBOM MPSIMOM, 3alUCHIBATH PEIICHHE C MOMOIIBIO
CHUMBOJIOB.

Pemiats cucteMbl IMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIFOUAIOIIHE
KBaJpaTHOE HEPaBEHCTBO, H300pakaTh pEIIEHUE CHCTEMbl HEPaBEHCTB Ha
YUCIIOBOW MPSIMOM, 3aIIUCHIBATH PEIUICHUE C TIOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEpABEHCTBA MPU PEUICHUU PA3JIMUHBIX 3a]1ay.

DyHKUNH

Pacno3naBath (QyHKIMM H3y4eHHBIX BHIOB. [loka3biBaTh CXEMaTHYECKU
pacrojoKeHue  Ha  KOOPAMHATHOM  MUIOCKOCTH  TpadukoB  QyHKUMIA
Buga: y =kx, y=kx + b,y =kix, y=ax2 +bx+c¢, y=x3,y= x y= |x|, B
3aBUCUMOCTH OT 3HAYEHUN KO3 (UIIMEHTOB, OMUCHIBATH CBOMCTBA (PYHKIIUA.

Crpouth U u300pakaTh CXeMaTHYECKH rpaduKy KBaApaTUUYHBIX (YHKIUH,
OMUCHIBATh CBOMCTBA KBAPaTUUHBIX (PYHKIIUI 1O UX Tpadukam.

Pacno3naBaTh kBajpatuuHyo QyHKIHUIO 1O Gopmylie, TPUBOAUTH MPUMEPHI
KBaJpaTUYHBIX (PYHKIIUNA U3 peabHOM KU3HU, PUZUKU, TEOMETPUHU.

YucJioBbIE OC/I€10BATEILHOCTH U MIPOrPeccun

Pacno3naBaTh apuMeTHUECKYIO U TEOMETPUUECKYIO MPOTPECCUH MPU PA3HBIX
crnoco0ax 3agaHusl.

BpImonHATh BBIUKMCIEHUS C  UCHOJb30BaHUEM (OpMyd n-ro ujeHa
apu(pMEeTHUYECKON U TEOMETPUUECKON MPOTPECCHI, CYMMBI MIEPBBIX N WICHOB.

N3o0paxkath 4lieHBl MOCIENOBATEIBHOCTH TOYKAMU Ha KOOPIAWHATHOMU
MJIOCKOCTH.

Pemiats 3amaum, CBA3aHHBIE C YHCJIOBBIMHU TOCIJIEIOBATEIILHOCTSIMU, B TOM
Yyucie 3aJja4u U3 peajbHOM XKU3HU (C UCMOJIB30BaHUEM KalbKYJSATOPa, HU(PPOBBIX
TEXHOJIOTHH).



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
No HaumenoBanue KonuyectBo yacon OnexTpoHHbIE (U(POBEIC)
/Tl | pa3lenoB U TeM Bcero | Konrponbabie | Ilpaktuueckue 00pa3oBaTeIbHBIC PECYPCHI
IpOrpaMMBbl paboThI paboThI

1 Yucna u 25 1 Bbubmuoreka LIOK
BEIUHCIIEHU. https://m.edsoo.ru/7f415b90
PannonansHeIe
qucia

2 Anrebpanyeckue 27 1 Bubmuorexa LHOK
BBIPXKCHHUSI https://m.edsoo.ru/7f415b90

3 YpaBHeHus u 20 1 bubmmorexa [{OK
HEpaBEHCTBA https://m.edsoo.ru/71415b90

4 Koopnunate! u 24 1 bubmmoreka [JOK
rpaduKy. https://m.edsoo.ru/7f415b90
OyHKIIUU

5 [ToBTOpeHue u 6 1 bubmmorexa [{OK
00001IeHNE https://m.edsoo.ru/7f415b90

OBIIEE 102 5 0

KOJIMYECTBO

YACOB I1O

[MPO'PAMME

8 KUIIACC
No HaumenoBanue KonuuectBo yacos OnexTpoHHbIe (IU(POBHIC)
n/m pa3lenoB U TeM Bcero | Kourponshbie | IIpakTuueckue | 00pa3oBaTeNIbHBIE PECYPCHI
MIpOrpaMMBbl paboThI paboThI

1 Yucna u BEIYUCIICHUS. 15 bubmuoreka LIOK
KBazpatHble KOpHH https://m.edsoo.ru/7f417af8

2 Yucna 1 BEIYUCIICHUS. 7 Bbubmuoreka LIOK
CTeneHsn ¢ LeNbIM https://m.edsoo.ru/7f417af8
MOKa3aTeJIeM

3 AnreOpandeckue 5 1 bubmmoreka [JOK
BBIPAKCHHUS. https://m.edsoo.ru/7f417af8
KBanpatHslil TpéxuiieH

4 Anrebpanyeckue 15 1 Bubnuorexa LHOK
BBIPAKCHHUS. https://m.edsoo.ru/7f417af8
Anrebpandeckas 1po0b

5 YpaBHeHus u 15 1 bubmmoreka [{OK
HEPaBEHCTBA. https://m.edsoo.ru/7f417af8
KBanparHble ypaBHEHUs

6 YpaBHeHus u 13 bubmmoreka [JOK
HepaBeHcTBa. CHCTEMBI https://m.edsoo.ru/7f417af8
YpaBHEHUI

7 YpaBHeHus u 12 1 bubmmoreka [JOK
HEPaBEHCTBA. https://m.edsoo.ru/7f417af8
HepaBenctBa

8 Oyukiuu. OCHOBHBIC 5 bubmmoreka [{OK
MHOHSITUSA https://m.edsoo.ru/7f417af8

9 Oyukiuu. Yucnosrsie 9 bubmmoreka [JOK
GyHKIMH https://m.edsoo.ru/7f417af¥

10 | [ToBTOpeHue u 6 2 bubmmorexa [{OK
00001IEHNE https://m.edsoo.ru/7f417af8

OBLIEE KOJIMYECTBO 102 6 0

YACOB I1O ITPOTTPAMME



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/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 KITACC

No HaumenoBanue KonuuectBo yacos OnexTpoHHbIe (IU(POBHIC)
n/m pa3zienoB U TeM Bcero | Kourponsabie | [Ipaktuueckue | 00pa3oBaTeNbHBIE PECYPCHI
MIpOrpamMMBbl paboThI paboThI

1 Yucna 1 BEIYUCIICHUS. 9 Bbubmuoreka LIOK
JlefcTBUTEILHBIC https://m.edsoo.ru/7f419d08
qucia

2 VYpaBHEeHUS U 14 1 Bubmuorexa LHOK
HEPaBEHCTBA. https://m.edsoo.ru/7f419d08
YpaBHeHUs ¢ OJTHOM
MIEPEMEHHON

3 YpaBHeHus u 14 1 bubmmorexa [JOK
HepaBeHcTBa. CHCTEMBI https://m.edsoo.ru/7f419d08
YpaBHEHUI

4 YpaBHeHus u 16 1 bubmmoreka [JOK
HEPaBEHCTBA. https://m.edsoo.ru/7f419d08
HepaBenctBa

5 OyHKIIUU 16 1 bubmmoreka [JOK

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

6 Uucnossie 15 1 bubmmoreka [JOK
MHOCJIEAOBATEIHLHOCTH https://m.edsoo.ru/7f419d08

7 [ToBTOpEHuUE, 18 1 bubmmorexa [JOK
0000111IeHNE, https://m.edsoo.ru/7f419d08
CUCTEMaTHU3aIUsL
3HaHUMI

OBLIEE KOJIMYECTBO 102 6 0

YACOB I1O ITPOTTPAMME

IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC

Ne Tema ypoxka
n/n

KonnuectBo yacoB

Bcero

KonTponbsHbie

paboThI paboThI

[IpakTnueckue

OJeKTpoHHBIE HU(PPOBBIE
o0OpazoBarebHbIE PeCypChl

1 ITonsatue
palOHAIBHOTO
qucia

2 Apudmernyeckue
NecTBHA ©
pauroHaIbHBIMU
qrcIaMu

3 Apudmernyeckue
NecTBHA C
pauroHaIbHBIMU
qrcIaMu

4 Apudmernyeckue
NecTBHA ©
pauroHaIbHBIMU
qrcIaMu

5 Apudmernyeckue
NecTBHA C
panroHaIbHBIMU
qrcIaMu

6 Apudmernyeckue
JeHcTBHA C



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

panrOHaJIbHBIMHA
quCJIaMH

CpaBHenue,
yIOpPsIIOYMBaHNE
paIMOHANBHBIX YHCET

CpaBHenue,
yIOpPsIIOYHBaHUE
paIMOHANBHBIX YHCET

CpaBHenue,
yIOpsIIOYHBaHNE
paIMOHANBHBIX YHCET

10

Crerensn ¢
HATypalTbHBIM
oxKasarejiemM

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

11

Crerensn ¢
HATypaTbHBIM
oxKasarejiemM

Bbubmuoreka LIOK
https://m.edsoo.ru/7f421382

12

Crermensn ¢
HATypalTbHBIM
roxKasarejiemM

Bbubmuoreka LIOK
https://m.edsoo.ru/7142154¢

13

Crerensn ¢
HATypalTbHBIM
oxKasarejiemM

bubmuoreka LIOK
https://m.edsoo.ru/714218be

14

Crerensn ¢
HATypalTbHBIM
oxKasarejiemM

15

Pemenrie 0CHOBHBIX
3aJ1a4 Ha IpoOH,
MPOIICHTHI U3
pEeAIbHOM MPaKTHKU

16

Perenrie 0CHOBHBIX
3aJ1a4 Ha IpoOH,
MIPOIICHTHI U3
peaIbHOM MPaKTHKU

17

Pemenrie 0CHOBHBIX
3aJ1a4 Ha IpoOH,
MPOIICHTHI U3
pEeaIEHOM MPaKTHKU

18

Pemenrie 0CHOBHBIX
3aJ1a4 Ha IpoOH,
MIPOIICHTHI U3
pEAIEHOM MPAKTHKU

19

[Ipusnaku
JIENTUMOCTH,
pa3iIoXeHHs Ha
MHOKUTENN
HaTypaJIbHBIX YHCEI

20

[Ipusnaku
JIETUMOCTH,
pa3IoXKeHUs Ha
MHOKUTENN
HaTypaJIbHBIX YHCEI

21

Peanburle
3aBHCHUMOCTH.

[psimast u oOpatHas
MNPOMOPIIMOHATEHOCTH



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

22

Peanburle
3aBHCHMOCTH.

[psimast u oOpatHas
MNPOMOPIIMOHATIEHOCTH

23

Peanburle
3aBHCHMOCTH.

[psimast u oOpatHas
MNPONOPIIMOHATIEHOCTH

24

Peanburle
3aBUCHMOCTH.

[psimast u oOpatHas
MNPOMOPIIMOHATEHOCTH

25

KonTponbsHas pabora
0 TeMe
"ParnmoHaabHEIC
gucaa"

26

BykBeHHbIe
BBIPAKEHHS

Bbubmuoreka LIOK
https://m.edsoo.ru/7f41feec

27

Dopmysl

28

Dopmysl

29

[lepemeHHEIE.
Homyctumele
3HAYCHUS
MEPEMEHHBIX

30

[IpeoOpaszoBanue
OyKBEHHBIX
BBIpAKEHUH,
packpsITHE CKOOOK 1
MpUBEACHHUE
MOJOOHBIX ClIaraeMbIX

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

31

[IpeoOpazoBanue
OYKBEHHBIX
BBIpaXKEHUH,
packpsITHE CKOOOK 1
MpUBEACHHUE
MOJOOHBIX ClIaraeMbIX

bubmuoreka LIOK
https://m.edsoo.ru/7141£{d70

32

[IpeoOpazoBanue
OYyKBEHHBIX
BBIpAKEHUH,
packpsITHE CKOOOK 1
MpUBEACHHUE
MOJOOHBIX ClIaraeMbIX

33

[IpeoOpazoBanue
OYyKBEHHBIX
BBIpaXKEHUH,
packpeITHE CKOOOK 1
MpUBEACHHUE
MOJOOHBIX ClIaraeMbIX

34

CBOICTBA CTEIIEHHU C
HaTypaJIbHbIM
noKa3aTejieM

bubmuoreka LIOK
https://m.edsoo.ru/7f421382

35

CBOICTBA CTEIIEHHU C
HaTypaJIbHbIM
noKa3aTejieM

Bbubmuoreka LIOK
https://m.edsoo.ru/7142154¢



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

36 | CaoiicTBa CTENEHHU C bubmmoreka [JOK
HaTypaJIbHbIM https://m.edsoo.ru/7f4218be
MOKa3aTeJIeM

37 | MHoro4seHsl bubmmoreka [JOK

https://m.edsoo.ru/7142276¢

38 | MHorouseHsl bubmmoreka [JOK

https://m.edsoo.ru/71422930

39 | CnoskeHue, bubmuoreka LIOK
BEIYHTAHHE, https://m.edsoo.ru/7f422af2
YMHOXKCHHE
MHOTOUJICHOB

40 | Cnoxenue, bubmmoreka [JOK
BEIYHTAHHE, https://m.edsoo.ru/7f422cc8
YMHOXKCHHE
MHOTOUJICHOB

41 | Cnoxenue, bubmmoreka [JOK
BEIYHTAHHE, https://m.edsoo.ru/7f422fca
YMHOXKCHHE
MHOTOUJICHOB

42 | Cnoxenue, bubmmoreka [IOK
BEIYHTAHHE, https://m.edsoo.ru/7f423182
YMHOXCHHE
MHOTOUJICHOB

43 | ®opmynbl bubmmoreka [{OK
COKpAIlEHHOTO https://m.edsoo.ru/7f42432a
YMHOXKEHHUSI

44 | ®opmynbl bubmmoreka [JOK
COKpAIlEHHOT O https://m.edsoo.ru/7f42464a
YMHOXKEHHUSI

45 | ®opmynbl bubmmorexa [JOK
COKpAIlEHHOTO https://m.edsoo.ru/7f424¢12
YMHOXKEHHUSI

46 | ®opmynbl bubmmoreka [JOK
COKpAIlEHHOT O https://m.edsoo.ru/7f4241£d2
YMHOXKEHHUSI

47 | ®opmynbl bubmmoreka [JOK
COKpAIlEHHOTO https://m.edsoo.ru/714251d0
YMHOXKEHHUSI

48 | Paznoxenue bubmmoreka [JOK
MHOTOYJIEHOB Ha https://m.edsoo.ru/7f423312
MHOKHUTEIN

49 | Paznoxenue bubmmoreka [JOK
MHOTOYJIEHOB Ha https://m.edsoo.ru/7f4237fe
MHOKHUTEIN

50 | Paznmoxxenue bubmmoreka [JOK
MHOTOYJIEHOB Ha https://m.edsoo.ru/7f4239de
MHOKHUTEIN

51 | Paznoxxenue
MHOTOYJICHOB Ha
MHOKHUTEIN

52 | KonrponbHas paborta
o TeMe
"AnreOpandeckue
BBIpaKEHU"

53 | YpaBHeHue, npaBuia

peoOpa3oBaHus



https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de

YpaBHEHHUH,
PaBHOCHIIBHOCTh
YpaBHEHUI

54

JIuneiiHoe ypaBHEHUE
C OJTHOM IIEpEeMEHHOM,
pelieHue JTMHEUHBIX
YpaBHEHUI

55

JIuneiiHoe ypaBHEHUE
C OJTHOM TIEpEMEHHOM,
pelieHue JTMHEUHBIX
YpaBHEHUI

bubmuoreka LIOK
https://m.edsoo.ru/71420482

56

JIuneiiHoe ypaBHEHUE
C OJTHOM TIEpEMEHHOM,
pelieHue JTMHEUHBIX
YpaBHEHUI

57 | Pemenue 3amau ¢ bubmmoreka [JOK
MTOMOIIBIO YPaBHEHUH https://m.edsoo.ru/7f42064¢
58 | Pemenue 3amau ¢ bubmmoreka [JOK
MTOMOIIBIO YPAaBHEHUH https://m.edsoo0.ru/7f420806
59 | Pemenue 3aga4 ¢ bubmmoreka [IOK
MTOMOIIBIO YPAaBHEHUH https://m.edsoo.ru/7f4209a0
60 | Pemenue 3amau ¢ bubmmoreka [{OK
MTOMOIIBIO YPAaBHEHUH https://m.edsoo.ru/7f420e6e
61 | JluneitHoe ypaBHEHHE bubmmoreka [JOK
C ABYMsI https://m.edsoo.ru/71427c32
MIEPEMEHHBIMU H €T0
rpaduk
62 | JIluneitHOe ypaBHEHHE bubmmoreka [JOK
C ABYMsI https://m.edsoo.ru/7f427e8a
MIEPEMEHHBIMU H €TO0
rpaduk
63 | Cucrema nByX bubmmoreka [JOK
JIMHEWHBIX ypaBHEHUH https://m.edsoo.ru/7f42836¢
C IBYMS
MepEMEHHBIMU
64 | CucremMa AByx
JIMHEVHBIX ypaBHEHUH
C IBYMS
MepEMEHHBIMU
65 | CucreMa AByx
JIMHEWHBIX ypaBHEHUH
C IBYMS
MepEeMEHHBIMU
66 | CucremMa AByx
JIMHEWHBIX ypaBHEHUH
C IBYMS
MepEeMEHHBIMU
67 | Pemenue cuctem bubmmoreka [JOK
YpaBHEHUI https://m.edsoo.ru/7f4284de
68 | Pemenue cucrtem bubmmoreka [JOK
YpaBHEHUI https://m.edsoo.ru/7f42865a
69 | Pemenue cuctem bubmmoreka [JOK
YpaBHEHUI https://m.edsoo.ru/74287d6
70 | Pemenue cuctem

YpaBHEHUI



https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6

71

Pemenne cucrem
YpaBHEHUI

72 | KonTponbHas paborta bubmmoreka [JOK
o teMe "JluHeliHbIe https://m.edsoo.ru/71421044
ypaBHeHus"
73 | KoopaunaTta TOukH Ha bubmmoreka [JOK
npsiMOit https://m.edsoo.ru/7f41de76
74 | Yucnossle bubmmoreka [JOK
MIPOMEXKYTKHU https://m.edsoo.ru/7f41dff2
75 | Yucnossle
MPOMEKYTKHU
76 | PaccrosHue mexay
JIBYMsI TOUKaMH
KOOpPAWHATHOH
npsiMOr
77 | PaccrosHue Mexay
JIBYMsI TOUKaMH
KOOpAWHATHOM
npsiMOt
78 | IlpssmoyronbpHas bubmmorexa [IOK
cUCTEMa KOOpAUHAT https://m.edsoo.ru/7f41el6e
Ha TIOCKOCTH
79 | IlpsmoyronbHas bubmmoreka [JOK
cUCTEMa KOOpAUHAT https://m.edsoo.ru/7f41e42a
Ha TIOCKOCTH
80 | [Ipumeps! rpadukos, bubmmoreka [JOK
3aJaHHBIX https://m.edsoo.ru/7f41e8a8
dbopmynamMu
81 | [Ipumeps! rpaduKoB, bubmmorexa [JOK
3aJaHHBIX https://m.edsoo.ru/7141ed80
dbopmynamMu
82 | IIpumeps! rpadukos,
3aJTaHHBIX
dbopmynamMu
83 | Urenue rpadukos bubmmoreka [JOK
peanbHBIX https://m.edsoo.ru/7f41ea24
3aBUCUMOCTEH
84 | Urenue rpaduxos
peabHBIX
3aBUCUMOCTEM
85 | [onsitue GhyHKIMH bubmmorexa [JOK
https://m.edsoo.ru/7141ef06
86 | I'padux QpyHKIMH
87 | CaoticTBa QyHKIUH bubmmoreka [JOK
https://m.edsoo.ru/71411078
88 | CaoiicTBa QyHKIUI bubmmoreka [JOK
https://m.edsoo.ru/7141f1fe
89 | Jlunelinas pyHKIHS bubmmorexa [JOK
https://m.edsoo.ru/71427282
90 | Jluneiinas hyHKIUS bubmmoreka [JOK
https://m.edsoo.ru/71427412
91 | I[Moctpoenue rpaduka bubmmorexa [JOK
JTMHEHHON QyHKIHMH https://m.edsoo.ru/7f426dl1e
92 | Iloctpoenue rpaduxa

JTMHEHHON QyHKIMH



https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
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/7f427412
https://m.edsoo.ru/7f426d1e

93

I'paduk pyHKIMYN ¥
—Ix|

94

I'paduk byHKIHMN ¥
—Ix|

95

KonTponkHas pabora
1o Teme
"Koopaunatel u
rpaduku. OyHxoun" /
Bcepoccuiickas
poBepoyHas padoTa

Bbubmuoreka LIOK
https://m.edsoo.ru/7141£50a

96

Wrorosas
KOHTpOJIbHAs pabora /
Bcepoccuiickas
poBepoyHas padoTa

Bbubmuoreka LIOK
https://m.edsoo.ru/71429c6¢

97

[ToBTOpenue
OCHOBHEIX MOHATHH U
METOJOB Kypca 7
Kjacca, 0000IIeHne
3HAHUU

98

[ToBTOpeHue
OCHOBHEIX IOHATHH U
METOJOB Kypca 7
Kj1acca, 0000IIeHne
3HAHUH

bubmuoreka LIOK
https://m.edsoo.ru/71429{32

99

[ToBTOpenue
OCHOBHEIX MOHATHH U
METOJOB Kypca 7
Kjacca, 0000IIeHne
3HAHUU

bubmuoreka LIOK
https://m.edsoo.ru/7142a0e0

100

[ToBTOpeHue
OCHOBHEIX MOHATHH U
METOJOB Kypca 7
Kjacca, 0000IIeHne
3HAHUH

101

[ToBTOpenue
OCHOBHEIX MOHATHH U
METOJOB Kypca 7
Kjacca, 0000IIeHne
3HAHUU

bubmuoreka LIOK
https://m.edsoo.ru/7f42a27a

102

[ToBTOpeHue
OCHOBHEIX MOHATHH U
METOJOB Kypca 7
Kjacca, 0000IIeHne
3HAHUH

Bbubmuoreka LIOK
https://m.edsoo.ru/7f42a900

OBLIEE KOJIMYECTBO
YACOB IIO
[NPOT'PAMME

102

8 KIIACC

Ne
n/n

Tema ypoxka

KonnuectBo yacoB

Bcero

KonTponbHbie
paboThl

[IpakTnueckue
paboThI

OJeKTpOHHBIE HU(PPOBBIE
o0Opa3oBaTebHbIE PeCypChl

1

KBagpatusrit
KOpEHb U3 4yHcia

Bbubmuoreka LIOK
https://m.edsoo.ru/7f42d452



https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a900
https://m.edsoo.ru/7f42d452

ITousitue 06
HppaIrOHATHHOM
qyycle

bubmuoreka LIOK
https://m.edsoo.ru/7f42eaaa

JecaTudneie
MPUOTKEHUS
HUPpaLrOHATBHBIX
YHCen

JecaTudneie
MPUOTVKEHUS
HUPpanrOHATBHBIX
YHCen

JleicTBUTEILHBIC
ypcia

CpaBHeHuUe
JNEACTBUTEIHHBIX
qHCel

CpaBHeHuHe
JNEACTBUTEIHHBIX
qHCel

Apudmernueckuii
KBaJpaTHBII KOPEHb

YpaBHeHue BUIA X?
=a

10

CaoiicTBa
apu(pMETHIECKUX
KBaJpaTHBIX
KOpHEH

Bbubmuoreka LIOK
https://m.edsoo.ru/7142d862

11

CaoiicTBa
apu(pMETHIECKUX
KBaJpaTHBIX
KOpHEH

Bbubmuoreka LIOK
https://m.edsoo.ru/7142d862

12

[IpeoOpazoBanue
YHUCIOBBIX
BBIpaKEHUH,
COZepIKaIInX
KBaJpaTHbIC KOPHU

bubmuoreka LIOK
https://m.edsoo.ru/742dd26

13

[IpeobpazoBanue
YHCIIOBBIX
BBIpaXKEHUH,
COZepIKaIINX
KBaJpaTHbIC KOPHU

bubmuoreka LIOK
https://m.edsoo.ru/742ded4

14

[IpeoOpazoBanue
YHCIIOBBIX
BBIpaXKEHUH,
COZepIKaIInX
KBaJpaTHbIC KOPHU

bubmuoreka LIOK
https://m.edsoo.ru/7f42e0be

15

[IpeoOpazoBanue
YHCIIOBBIX
BBIpaXKEHUH,
COZepIKaIInX
KBaJpaTHbIC KOPHU

bubmuoreka LIOK
https://m.edsoo.ru/7142e262

16

CTeneHs ¢ eJIbIM
IOKa3aTejIeM

bubmuoreka LIOK
https://m.edsoo.ru/7f4354a4

17

CranpapTHas
3aMyCh YHCHA.
Pa3zmMepbl 00BEKTOB

bubmuoreka LIOK
https://m.edsoo.ru/7f436098



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

OKpY’KaroIero
Mupa (0T
AIIEMEHTaPHBIX
94acTHIl 10
KOCMHYECKHX
00BEKTOB),
JUTUTENIHOCTh
HpPOLECCOB B
OKpY’KaroleM MUpe

18

CBoOICTBA CTEIIEHHA
C LIENBIM
oxKasarejiemM

Bbubmuoreka LIOK
https://m.edsoo.ru/71f435648

19

CBoOICTBA CTEIIEHNA
C LIENBIM
oxKasarejiemM

bubmuoreka LIOK
https://m.edsoo.ru/71f435648

20

CBoICTBA CTEIIEHHA
C LIENBIM
roxKasarejiemM

Bbubmuoreka LIOK
https://m.edsoo.ru/71f435648

21

CBoICTBA CTEIIEHHA
C LIENBIM
oxKasarejiemM

bubmuoreka LIOK
https://m.edsoo.ru/7f43599a

22

CBoOICTBA CTEIIEHHA
C LIENBIM
oxKasarejiemM

Bbubmuoreka LIOK
https://m.edsoo.ru/7f435ed6

23

KBagpatusrit
TpEXUIIEH

24

KBagpatusrit
TpEXUIIEH

25

Pa3noxenue
KBaJIpaTHOTO
TpéxusieHa Ha
MHOKUTEIN

Bbubmuoreka LIOK
https://m.edsoo.ru/7142{d38

26

Pa3noxenue
KBaJIpaTHOTO
TpéxXusieHa Ha
MHOKUTEIN

bubmuoreka LIOK
https://m.edsoo.ru/7142{d38

27

KonTponbshas
paboTa 1o TemMam
"KBanpatsbie
kopHu. CTeneHu.
KBagpatusrit
TpexwieH"

bubmuoreka LIOK
https://m.edsoo.ru/7142ec80

28

AnreOpandeckas
IpoOb

bubmuoreka LIOK
https://m.edsoo.ru/7f430382

29

Homyctumele
3HAYCHUS
MEPEMEHHBIX,
BXOZSIINX B
anreOpandecKue
BBIP)KEHHUS

30

Homyctumele
3HAYCHUS
MEPEMEHHBIX,
BXOZSIINX B
anreOpandecKue
BBIpa)KEHHUS



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
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f430382

31 | OcHOBHOE CBOMCTBO Bbubmmoreka [1OK
anreOpandeckoi https://m.edsoo.ru/7f4308e6
apobu

32 | CokparieHue Bbubmmoreka [1OK
npobeit https://m.edsoo.ru/7f430a8a

33 | CokparieHue Bbubmmoreka [1OK
npobeit https://m.edsoo.ru/7f430f44

34 | CokparieHue Bubmmoreka [1OK
npobeit https://m.edsoo.ru/7f430f44

35 | CnoxkeHue, Bbubmuoreka LIOK
BEIYHTAHHE, https://m.edsoo.ru/7f43128c¢
YMHOXCHHE U
JICIICHUE
anreOpandecKux
apo0eit

36 | CnoskeHue, Bbubmuoreka LIOK
BEIYHTAHHE, https://m.edsoo.ru/7f4315c0
YMHOXCHHE U
JICIICHUE
anreOpandecKux
apo0eit

37 | CnoxxeHue, bubmuoreka LIOK
BEIYHTAHHE, https://m.edsoo.ru/7f4318c2
YMHOXCHHE U
JICIICHUE
anreOpandecKux
npo0eit

38 | CnokeHue, bubmuoreka LIOK
BEIYHTAHHE, https://m.edsoo.ru/7f431a20
YMHOXCHHE U
JICIICHUE
anreOpandecKux
npo0eit

39 | [IpeoOpazoBanue bubmmoreka [JOK
BBIPXKCHUH, https://m.edsoo.ru/7f43259¢
CoJiepIKaIInuX
anreOpandecKue
apobu

40 | IIpeoOpazoBanue bubmmoreka [{OK
BBIPXKCHUH, https://m.edsoo.ru/7f432736
CoJiepIKaIInuX
anreOpandecKue
apobu

41 | IIpeoOpazoBanue bubmmorexa [JOK
BBIPaXKCHUH, https://m.edsoo.ru/71432736
coJiepIKaIInuX
anreOpandecKue
apobu

42 | KoHTponbHad Bubmuorexa LHOK
pabota 1o Teme https://m.edsoo.ru/7f431d36
"AnreOpandeckas
IpoOp"

43 | KBagpartnoe Bubmmoreka [1OK
YpaBHEHHUE https://m.edsoo.ru/7f42ecla

44 | Henmonnoe Bubmmoreka [1OK
KBaJpaTHOE https://m.edsoo.ru/7f42eela

ypaBHEHHE



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
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

45 | Hemonnoe bubmmoreka [{OK
KBaJpaTHOE https://m.edsoo.ru/7f42eela
ypaBHEHHUE

46 | ®opmyna KopHEH bubmmoreka [JOK
KBaJpaTHOTO https://m.edsoo.ru/7f42f158
YpaBHEHUS

47 | ®opmyna KopHEH bubmmoreka [JOK
KBaJpaTHOTO https://m.edsoo.ru/7f42£316
YpaBHEHUS

48 | ®opmyna KopHEH bubmmoreka [JOK
KBaJpaTHOTO https://m.edsoo.ru/7f42f5a4
YpaBHEHUS

49 | Teopema Bueta bubmmoreka [JOK

https://m.edsoo.ru/7142fef0

50 | Teopema Buera bubmmorexa [{OK

https://m.edsoo.ru/7f430076

51 | Pemenue bubmmoreka [JOK
YpaBHEHUH, https://m.edsoo.ru/7f43c542
CBOJIAIITUXCS K
KBaJIPATHBIM

52 | Pemenue bubmmorexa [JOK
YpaBHEHUH, https://m.edsoo.ru/7f43c3d0
CBOJIAIITUXCS K
KBaJIPATHBIM

53 | IIpocreiiue bubmmoreka [{OK
JpoOHO- https://m.edsoo.ru/7f4328c6
paIoHaNbHEIC
YpaBHEHUS

54 | Ipocreiiue bubmmorexa [JOK
JpoOHO- https://m.edsoo.ru/7f432b6e
paIoHaNbHEIC
YpaBHEHUS

55 | Pemenue bubmmoreka [JOK
TEKCTOBBIX 3a7a4 C https://m.edsoo.ru/7f42f75¢c
MTOMOIIIBEO
KBaJIpaTHBIX
YpaBHEHUI

56 | Pemenue bubmmorexa [JOK
TEKCTOBBIX 3a7a4 C https://m.edsoo.ru/7f421816
MTOMOIIIBIO
KBaJIPaTHBIX
YpaBHEHUI

57 | KonTpoasHas bubmmoreka [JOK
paboTa 1o Teme https://m.edsoo.ru/7f430112
"KBanpatubie
ypaBHeHus"

58 | Jluneiinoe
YpaBHEHHUE C IBYMSI
MEPEMEHHBIMU, €TO
rpaduk, IpuMepbl
penieHus
YPaBHEHUH B IIEIBIX
qHUCIIax

59 | Jluneiinoe

YpaBHEHHUE C IBYMS
MIEPEMEHHBIMH, €T0



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/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

rpaduK, puMepsI
perieHus
YpaBHEHUH B LIEJBIX
qrcaax

60

JInneiinoe
ypaBHEHHE C IBYMS
MEPEMEHHBIMH, €TI0
rpaduk, IpuMepbl
perieHus
YpaBHEHUH B LIENBIX
qHCIax

61

Pemenne cucrem
JBYX TUHEHHBIX
YpaBHEHUH C IByMs
MePEMEHHBIMU

62

Pemenne cucrem
JBYX JTUHEHHBIX
YpaBHEHUH ¢ IByMs
MePEMEHHBIMU

63

Pemenne cucrem
JIBYX JTUHEHHBIX
YpaBHEHUH C IByMs
MIEPEMEHHBIMU

64

[Ipumeps! pemieHus
CHCTEM
HEITUHEHHBIX
YpaBHEHUH ¢ IByMs
MIEPEMEHHBIMU

65

[Ipumeps! pemieHus
CHCTEM
HEITWHEHHBIX
YpaBHEHUH ¢ IByMs
MIEPEMEHHBIMU

66

I'paduueckas
WHTEpIpeTaIus
YpaBHEHUS C IBYMS
MEePEeMEHHBIMU U
CHCTEM JIMHCHHBIX
ypaBHEHUH C IBYMsI
MepPeMEHHBIMU

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

67

I'paduueckas
WHTEpIpeTaIus
yYpaBHEHUS C IBYyMS
MEePEeMEHHBIMU U
CHCTEM JIMHCHHBIX
ypaBHEHUH C IBYMsI
MepPeMEHHBIMU

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

68

Pemenne
TEKCTOBBIX 3a/1a4 C
MTOMOIIIBIO CUCTEM
ypaBHEHUI

69

Pemenne
TEKCTOBBIX 3a/1a4 C
MTOMOIIIBIO CUCTEM
ypaBHEHUI

70

Pemenue
TEKCTOBEIX 3a7a4 C



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

MTOMOIIIBIO CUCTEM
YpaBHEHUI

71

Yucnosble
HEPaBEHCTBA U UX
CBOMCTBaA

72

Yuciosble
HEPaBEHCTBA U UX
CBOMCTBaA

73

Hepasenctso ¢
OJIHOM MepEeMEHHON

74

JIuneiinsie
HEPaBEHCTBA C
OJTHOM MepeMEHHON
U MX pelIeHHue

bubmuoreka LIOK
https://m.edsoo.ru/7142¢692

75

JIuneiinsie
HEPaBEHCTBA C
OJTHOM MepeMEHHON
U MX pelIeHHue

bubmuoreka LIOK
https://m.edsoo.ru/7142c¢840

76

JIuneiinsie
HEPaBEHCTBA C
OJTHOM MepeMEHHON
U MX pelIecHHue

77

Cucremsal
JIMHEHHBIX
HEPaBEHCTB C
OJTHOM MepeMEHHON
Y UX pellcHNe

bubmuoreka LIOK
https://m.edsoo.ru/7f42cb88

78

Cucremsul
JIMHEHHBIX
HEPaBEHCTB C
OJTHOM MepeMEHHON
Y UX pellcHNe

Bbubmuoreka LIOK
https://m.edsoo.ru/7f42cd2c

79

Cucremsal
JIMHEHHBIX
HEPaBEHCTB C
OJTHOM MepeMEHHON
Y UX pellcHNe

80

Uzobpaxenne
perieHus
JIUHEHHOTO
HEPAaBEHCTBA U UX
CUCTEM Ha
YHUCJIOBOM NpIMOH

bubmuoreka LIOK
https://m.edsoo.ru/7142¢9e4

81

Uzobpaxenne
perieHus
JIUHEHHOTO
HEPAaBEHCTBA U UX
CUCTEM Ha
YHUCIOBOM NpIMOH

bubmuoreka LIOK
https://m.edsoo.ru/7142¢9e4

82

KonTponbshas
paboTa 1o TeMam
"HepaseHcTBa.
Cucremsl
ypaBHEeHUH"

&3

[NonsTne pyHKUNN

bubmuoreka LIOK
https://m.edsoo.ru/71433c12



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

&4

OO0macTh
OTIpecIICHUS U
MHOECTBO
3HAYCHUI QyHKIMU

bubmuoreka LIOK
https://m.edsoo.ru/71f433d84

&5

CrocoOxI 3a1aHus
GyHKIMIA

86

I'paduk dyHKIMN

87

CaoiicTBa
(GyHKIIH, UX
oToOpakeHHEe Ha
rpaduke

88

Urenue n
MOCTPOCHUE
rpadukoB GYHKIHUHI

&9

[Ipumepsr
rpa¢uKoB
(hyHKITHIHA,
OTPaXKarOILINX
peanbHbIe
HPOLIECCHI

90

OyHKIUH,
OIMCBHIBAIOIIUE
OpAMYIO U
00paTHYI0
MPONOPLUUOHAIEHBIE
3aBUCHUMOCTH, HX
rpaduku

Bbubmuoreka LIOK
https://m.edsoo.ru/7f434bbc

91

l'unep6ona

92

l'unep6omna

Bbubmuoreka LIOK
https://m.edsoo.ru/714343e2

93

I'paduk byHKIHUN ¥
= XZ

bubmuoreka LIOK
https://m.edsoo.ru/71434572

94

OyHKIUU y =X%, y =
XLy =Vx,y=[x[;
rpaguueckoe
peleHue
YpaBHEHUH U
CHCTEM ypaBHEHHH

Bbubmuoreka LIOK
https://m.edsoo.ru/71434d38

95

[ToBTOpeHue
OCHOBHBIX ITOHSATHI
Y METOJIOB KypCOB 7
H 8 KJ1acCoB,
0000I11IcHIE 3HAHUI
/ Becepoccutickas
MPOBEPOYHAS
pabora

Bbubmuoreka LIOK
https://m.edsoo.ru/7f4371aa

96

Urorosas
KOHTPOJIbHAS
pabora /
Bcepoccuiickas
MPOBEPOYHAS
pabora

bubmuoreka LIOK
https://m.edsoo.ru/7f434eb4

97

[ToBTOpenue
OCHOBHBIX ITOHATHI
Y METOJIOB KypCOB 7
H 8 KJ1acCoB,
0000I1IeHIE 3HAHUI



https://m.edsoo.ru/7f433d84
https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f434eb4

98

[ToBTOpenue
OCHOBHBIX ITOHATHI
Y METOJIOB KypCOB 7
H 8 KJ1acCoB,
000011IeHIE 3HAHUI

bubmuoreka LIOK
https://m.edsoo.ru/7143736¢

99

[ToBTOpenue
OCHOBHBIX ITOHSATHI
Y METOJIOB KypCOB 7
H 8 KJ1acCoB,
0000I1IeHIE 3HAHUI

Bbubmuoreka LIOK
https://m.edsoo.ru/7437510

100

[ToBTOpeHue
OCHOBHBIX ITOHATHI
Y METOJIOB KypCOB 7
H 8 KJ1acCoB,
000011IeHIE 3HAHUI

bubmuoreka LIOK
https://m.edsoo.ru/7f4376b4

101

[ToBTOpenue
OCHOBHBIX ITOHSATHI
Y METOJIOB KypCOB 7
u 8 KJ1acCoB,
000011IcHIE 3HAHUI

Bbubmuoreka LIOK
https://m.edsoo.ru/7f436b88

102

[ToBTOpeHue
OCHOBHBIX ITOHATHI
Y METOJIOB KypCOB 7
H 8 KJ1acCoB,
000011IeHIE 3HAHUI

bubmuoreka LIOK
https://m.edsoo.ru/7f437858

OBLIEE KOJIMYECTBO
YACOB IIO
[NPOT'PAMME

102

9 KITACC

Ne
n/n

Tema ypoka

KonnuectBo yacoB

OJeKTpoHHBIE HU(PPOBBIE

Bcero

KonTponbsHbie

paboThI paboThI

[IpakTnueckue

o0OpazoBarebHbIE PeCypChl

PannonanrnHeIe
YHcia,
WppaIrMoHaIbHbBIC
YHCIIa, KOHEYHBIE U
OCCKOHEUHBIE
JICCSITHYHBIE IPOOH

MHOXeCTBO
JIEHCTBUTEIIBHBIX
YHCEJI,
JIEHCTBUTEILHBIE
YpClIa KaK
OCCKOHEUHBIE
JICCSITHYHBIE IPOOH

Bzanmuo
OJHO3HAYHOE
COOTBETCTBHUE MEKIY
MHO>KECTBOM
JIEHCTBUTEIIBHBIX
YHCENI U MHOJKECTBOM
TOYEK KOOPJAUHATHOU
npsiMOr

CpaBHeHuHe
JNEACTBUTEIHHBIX



https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f437858

YHCe,
apupmMeTHIecKre
NecTBHA ©
JeiCTBUTEIbHBIMU
qrcIaMu

[Mpubnmwxénnoe
3HA4YEeHUE BEJTMYMHEI,
TOYHOCTb
OPUOTMKEHUS

OxkpyrieHue uncen

|

OxkpyrieHue uncen

[Tpukunka u oreHKa
pe3yIbTaTOB
BEIUHUCIIEHUH

[Ipukunka u oreHKa
pe3yIbTaTOB
BEIUHUCIIEHUH

10

JIuneiinoe
ypaBHeHue. Pemenue
YpaBHEHUH,
CBOJALINXCSA K
JIMHENHBIM

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

11

JIuneiinoe
ypaBHeHue. Pemenue
YpaBHEHUH,
CBOJALINXCSA K
JIMHENHBIM

12

Ksanparnoe
ypaBHeHue. Pemenue
YpaBHEHUH,
CBOJALINXCSA K
KBaJpaTHBIM

bubmuoreka LIOK
https://m.edsoo.ru/7143c542

13

Ksanparnoe
ypaBHeHue. Pemenue
YpaBHEHUH,
CBOJALINXCSA K
KBaJpaTHBIM

Bbubmuoreka LIOK
https://m.edsoo.ru/7143c542

14

buxanpatHsie
ypaBHEHUS

bubmuoreka LIOK
https://m.edsoo.ru/7143¢3d0

15

buxBanpatHsie
ypaBHEHUS

bubmuoreka LIOK
https://m.edsoo.ru/7143¢3d0

16

[Ipumeps! pemenus
YpaBHEHUH TpeTbel U
4eTBEPTON CTETEeHEN
pa3iIoXKeHUEM Ha
MHOKUTEIN

17

[Ipumeps! pemenust
YpaBHEHUH TpeTbel U
4eTBEPTON CTETEeHEN
pa3iIoXKeHUEM Ha
MHOKUTEIN

18

Pemenne npoOHO-
panroHaIbHBIX
YpaBHEHUI

bubmuoreka LIOK
https://m.edsoo.ru/7f43¢c9b6



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

19

Pemenne npoOHO-
panroHaIbHBIX
ypaBHEHUI

Bbubmuoreka LIOK
https://m.edsoo.ru/7f43¢c9b6

20

Penrenne TeKCTOBBIX
3a1a4
anredpandecKuM
METOLOM

21

Penrenne TeKCTOBBIX
3a1a4
anredpandecKuM
METOLOM

22

Penrenne TeKCTOBBIX
3a1a4
anredpandecKuM
METOLOM

23

Kontponbhas pabota
1o TeMe "YpaBHEHUA
C OJTHOM mepeMeHHOo"

24

ypaBHeHI/IC C IByMs
NEPEMCHHBIMU U €TO

rpaduk

bubmuoreka LIOK
https://m.edsoo.ru/7f43d0b4

25

ypaBHeHI/IC C IByMs
NEPEMCHHBIMU U €TO

rpaduk

bubmuoreka LIOK
https://m.edsoo.ru/7f43d0b4

26

Cucrema Byx
JIMHEWHBIX ypaBHEHUH
C IByMs
MIEPEMEHHBIMHU U €€
peleHue

27

Cucrema ByX
JIMHEWHBIX ypaBHEHUH
C IByMs
MIEPEMEHHBIMHU U €€
peleHue

28

Cucrema Byx
JIMHEWHBIX ypaBHEHUH
C IByMs
MIEPEMEHHBIMHU U €€
peleHue

29

Cucrema Byx
JIMHEWHBIX ypaBHEHUH
C IByMs
MIEPEMEHHBIMHU U €€
peleHue

30

Pemenue cuctem
NBYX YpaBHEHHH,
OJTHO U3 KOTOPBIX
JIMHEHHOoe, a Jpyroe
— BTOPOI1 cTeneHn

Bbubmuoreka LIOK
https://m.edsoo.ru/7f43d23a

31

Pemenune cucrem
NBYX YpaBHEHHH,
OJTHO U3 KOTOPBIX
JMHEHHOoe, a Ipyroe
— BTOPOI1 cTeneHn

bubmuoreka LIOK
https://m.edsoo.ru/7f43d55a

32

Pemenwne cucrem
NBYX YpaBHEHHH,
0JIHO U3 KOTOPBIX
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JMHEHHOoe, a Ipyroe
— BTOpOM cTeneHn

33

Pemenune cucrem
NBYX YpaBHEHHH,
OJTHO U3 KOTOPBIX
JMHEHHOoe, a Ipyroe
— BTOpOI cTeneHn

34

I'paduueckas
WHTEPIpETaLus
CHCTEMBI YpaBHEHHI
C IBYMS
MepEeMEHHBIMU

35

Pemenue TeKCTOBBIX
3agau
aNreOpanuecKuM
CITI0CO00OM

36

Pemenue TeKCTOBBIX
3agau
aNreOpanuecKuM
CITI0CO00OM

37

KonTponbsHas pabora
1o TeMme "CHucTeMBl
ypaBHEHUI"

38

Yuciosble
HEPaBEHCTBA U UX
CBOMCTBaA

39

Yuciosble
HEPaBEHCTBA U UX
CBOMCTBA

bubmuoreka LIOK
https://m.edsoo.ru/7f43ad5a

40

JIuneiiHbIe
HEPaBEHCTBA C OJIHOM
MIEPEMEHHOM U UX
pelieHue

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

41

JIuHeiHbIC
HEPaBEHCTBA C OJIHOM
MIEPEMEHHON U UX
pelieHue

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

42

JIuHelHbIC
HEPaBEHCTBA C OJIHOM
MIEPEMEHHOM U UX
pelieHue

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

43

CucteMbl TMHEUHBIX
HEPaBEHCTB C OJTHOM
MIEPEMEHHOM U UX
pemeHue

44

CucteMbl TMHEUHBIX
HEPaBEHCTB C OJTHOM
MIEPEMEHHOM U UX
pemeHue

45

CucteMbl TMHEUHBIX
HEPaBEHCTB C OJTHOMI
MIEPEMEHHON U UX
pelieHue

46

KBanpatnsie
HEPAaBEHCTBA U UX
peleHue

Bbubmuoreka LIOK
https://m.edsoo.ru/7f43b098
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47

KBanpatnsie
HEPAaBEHCTBA U UX
peleHue

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

48

KBanpatnsie
HEPAaBEHCTBA U UX
peleHue

bubmuoreka LIOK
https://m.edsoo.ru/7f43b5a2

49

KBanpatnsie
HEPAaBEHCTBA U UX
peleHue

50

Ksanpatusie
HEPAaBEHCTBA U UX
peleHue

51

I'paduueckas
WHTEPIpETaLus
HEPaBEHCTB U CUCTEM
HEPaBEHCTB C JABYMS
MepEeMEHHBIMU

bubmuoreka LIOK
https://m.edsoo.ru/7f43b098

52

I'paduueckas
WHTEPIpETaLus
HEPaBEHCTB U CUCTEM
HEPaBEHCTB C JBYMS
MepEeMEHHBIMU

53

Kontponbhas pabota
0 TeMe
"Hepasencrna"

54

KBagpatuunas
¢yHkuws, eé rpaduk
U CBOWCTBa

bubmuoreka LIOK
https://m.edso0.ru/7f4396¢6

55

KBagpatuunas
¢yHkuus, eé rpaduk
U CBOWCTBa

bubmuoreka LIOK
https://m.edsoo0.ru/71439842

56

KBagpatuunas
¢yHkuus, eé rpaduk
U CBOWCTBa

bubmuoreka LIOK
https://m.edsoo.ru/7f4399b4

57

[Tapabonna,
KOOPIMHATHI
BEPILIMHBI TapadoIbI,
0Ch CHMMETPHH
napadoIIbl

bubmuoreka LIOK
https://m.edsoo.ru/7f439eb4

58

[Tapabouna,
KOOPIMHATHI
BEPILIMHBI TapadoIbI,
0Chb CHMMETPHH
napadoIIbl

bubmuoreka LIOK
https://m.edsoo.ru/7f43a03a

59

[Tapabonna,
KOOPIMHATHI
BEPILIMHBI TapadoIbI,
0Ch CHMMETPHH
napadoIIbl

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

60

[Tapabonna,
KOOPIMHATHI
BEPILIMHBI TapadoIbl,
0Chb CHMMETPHH
napaboIIbl

bubmuoreka LIOK
https://m.edsoo.ru/7f43a3le

61

[Tapabonna,
KOOPJIMHATHI

bubmuoreka LIOK
https://m.edsoo.ru/7f43a526
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BEPILIMHBI TapadoIIbI,
0Chb CHMMETPHH
napadoIIbl

62

[Tapabouna,
KOOPIMHATHI
BEPILIMHBI TapadoIbI,
0Ch CHMMETPHH
napadoIIbl

63

I'paduxu pynkuunii: y
=kx,y=kx +b,
y=k/x, y=X3, y=VX,
y=Ix|

64

I'paduxu pynkunii: y
=kx,y=kx +b,
y=k/x, y=X3, y=VX,
y=Ix|

65

I'paduxu pynkuunit: y
=kx,y=kx +b,
y=k/x, y=X3, y=VX,
y=Ix|

66

I'paduxu pynkunit: y
=kx,y=kx +b,
y=k/x, y=X3, y=VX,
y=Ix|

67

I'paduxu pynkunii: y
=kx,y=kx +b,
y=k/x, y=X3, y=VX,
y=Ix|

68

I'paduxu pynkunit: y
=kx,y=kx +b,
y=k/x, y=X3, y=VX,
y=Ix|

69

KonTponbsHas pabora
1o teme "Oyukiun"

bubmuoreka LIOK
https://m.edsoo.ru/7f43ab84

70

ITonsatue yncaoBon
MHOCJIEAOBATEIHLHOCTH

bubmuoreka LIOK
https://m.edsoo.ru/7143e6¢6

71

3amganue
MOCJIEe0BaTENEHOCTH
PEKyppEHTHOM
¢dopmynoii u
(dhopmynoii n-ro uieHa

bubmuoreka LIOK
https://m.edsoo.ru/7f43ebda

72

Apudmernueckas u
reoMeTpudecKas
MPOTPECCUH

bubmuoreka LIOK
https://m.edsoo.ru/7f43ed7e

73

Apudmernueckas u
reoMeTpudecKas
MPOTPECCUH

Bbubmuoreka LIOK
https://m.edsoo.ru/7143{3b4

74

®opmMyIsl n-ro YjaeHa
apu(pMEeTHIECKON U
FEOMETPUYECKOM
MIPOrPECCH, CyMMBI
MIEPBBIX N YJIEHOB

bubmuoreka LIOK
https://m.edsoo.ru/7143f58a

75

®opMyIBI N-TO YIeHa
apudmernyeckon u
TCOMETPUYECKOM

bubmuoreka LIOK
https://m.edsoo.ru/7f43ef2c
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MIPOTPECCUM, CyMMBI
MIEPBBIX N YICHOB

76

®opMyIBI N-TO YiIeHa
apudmernyeckon u
FEOMETPUYECKOM
MIPOTPECCUM, CyMMBI
MEPBBIX N YICHOB

bubmuoreka LIOK
https://m.edsoo.ru/7143{0c6

77

®opMyIIBI N-TO YiIeHa
apudmeTnyeckor u
FEOMETPUYECKOM
MIPOTPECCUM, CyMMBI
MIEPBBIX N YICHOB

bubmuoreka LIOK
https://m.edsoo.ru/7143{72¢

78

®opMyIBI N-TO YIeHA
apudmernyeckon u
FEOMETPUYECKOM
MIPOTPECCUM, CyMMBI
MEPBBIX N YICHOB

bubmuoreka LIOK
https://m.edsoo.ru/7143{8a0

79

N3o0paxeHue 4ieHOB
apudmernyeckor u
FEOMETPUYECKOM
MPOTpeccuil ToUKaMu
Ha KOOPJIUHATHON
IJIOCKOCTH

80

N3o0paxeHne WieHOB
apudmernyeckor u
FEOMETPUYECKOM
MPOTpeccuil ToUKaMu
Ha KOOPIWHATHON
IJIOCKOCTH

81

JInHeHBIN 1
SKCIOHEHIIMAIbHBIN
pocT

82

CnoxxHble MIPOLICHTHI

Bbubmuoreka LIOK
https://m.edsoo.ru/7143fe0e

&3

CnoxxHbie MPOLICHTHI

bubmuoreka LIOK
https://m.edsoo.ru/7f4401a6

&4

KonTponbsHas pabora
o TeMe "UucnoBrlie
MHOCJIEA0BATEILHOCTH"

bubmuoreka LIOK
https://m.edsoo.ru/7f4404{8

&5

[ToBTOpEnue,
o0o01eHne u
CHCTEMAaTH3aLUs
3HAHUH. 3aIHKCh,
CpaBHEHUE, JICHCTBUS
C JCHCTBUTENHHBIMU
YUCIIAMH, YUCTIOBas
npsiMast

86

[loBTOpEnue,
060011eHNe U
CHCTEMaTU3aLHS
3HaHuH. [IponeHTsl,
OTHOLICHUS,
MPOIOPLUH

87

[loBTOpEnue,
060011eHNe U
CHCTEMaTU3aLHS
3HaHui. OKpyraeHue,
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npubIKeHHe,
OLICHKA

88

[ToBTOpEHUE,
0000111IecHNE U
CHCTEMAaTHU3aIUs
3HaHui. Penenue
TEKCTOBBIX 3a7a4
apuMeTHIeCKIM
CITI0CO0OM

bubmuoreka LIOK
https://m.edsoo.ru/7f443b12

&9

[ToBTOpEHuUE,
000011ICcHIE U
CHCTEMAaTHU3aIUs
3HaHui. Penenue
TEKCTOBBIX 3a7a4
apuMeTHIeCKIM
CITI0CO0OM

bubmuoreka LIOK
https://m.edsoo.ru/7443cd4

90

[ToBTOpEHUE,
0000111IecHNE U
cHCTEMAaTHU3aIUs
3HaHui. Penenue
TEKCTOBBIX 3a7a4
apuMeTHIeCKIM
CITI0CO00OM

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

91

[ToBTOpEHuUE,
00001eHne u
CHCTEMaTH3aLHS
3HaHUL.
[IpeoOpazoBanue
aNre0pandecKux
BBIpAKEHUH,
JOMYCTHMBIE
3HAYCHUS

bubmuoreka LIOK
https://m.edsoo.ru/7f4441ca

92

[ToBTOpEHUE,
00o001eHune u
cHCTEMaTH3aLHS
3HaHUL.
[IpeoOpazoBanue
aNre0pandecKux
BBIpaKEHUH,
JOMYCTHMBIE
3HAYCHUS

bubmuoreka LIOK
https://m.edsoo.ru/7f444364

93

[ToBTOpEHUE,
00001meHne u
CHCTEMaTU3aLHS
3HaHUL.
[IpeobpazoBanue
aNre0pandecKux
BBIpAKEHUH,
JOMYCTHMBIE
3HAYCHUS

bubmuoreka LIOK
https://m.edsoo.ru/71444612

94

[ToBTOpEHUE,
00001eHne u
CHCTEMaTU3aLHS
3HaHUL.
[IpeoOpazoBanue
aNre0pandecKux
BBIpAKEHHH,

bubmuoreka LIOK
https://m.edsoo.ru/7t444a94
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AOIMYCTUMBIC
3HA4YCHUA

95

[ToBTOpEnue,
060011eHNe U
cHCTEMaTH3aLHS
3HaHui. OyHKIUN:
MIOCTPOEHHUE,
CBONCTBA U3yUYCHHBIX
byHKIMIA

bubmuoreka LIOK
https://m.edsoo.ru/7444c56

96

[loBTOpEnue,
060011eHNe U
cHCTEMaTH3aLHS
3HaHui. OyHKIUN:
MIOCTPOEHHUE,
CBONCTBA U3yUYCHHBIX
GyHKIMIA

bubmuoreka LIOK
https://m.edsoo.ru/71444{44

97

[loBTOpEnue,
060011eHNe U
CHCTEMaTH3aLHS
3HaHui. OyHKIUN:
MIOCTPOEHHUE,
CBONCTBA U3yUYCHHBIX
GyHKIMIA

bubmuoreka LIOK
https://m.edsoo.ru/7f44516a

98

[ToBTOpEnue,
060011eHNe U
CHCTEMaTH3aLHS
3HaHui. OyHKIUN:
MIOCTPOEHHUE,
CBOHCTBA U3yUYECHHBIX
GyHKIMIA

bubmuoreka LIOK
https://m.edsoo.ru/714452e6

99

[ToBTOpEHuUE,
00o001eHune u
CHCTEMaTH3aLHS
3HaHui. ['paduueckoe
pelIeHue ypaBHEeHUI
U MX CUCTEM

bubmuoreka LIOK
https://m.edsoo.ru/7f445516

100

[ToBTOpEHuUE,
00001eHne u
CHCTEMaTU3aLHS
3HaHui. ['paduueckoe
pelIeHue ypaBHEeHUI
U MX CUCTEM

101

Urorosasa
KOHTpOJIbHAs paboTa

102

O0o001IeHne
cUcTeMarTu3anus
3HAHUN

OBLIEE KOJIMYECTBO
YACOB IIO
[NPOT'PAMME

102

102

MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJIBbHOMN ITIPOI'PAMMBbBI

7 KIIACC
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Kon

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOIM

NpoBepPsSIeMOro .
pesyabTaTA o0pa3oBaTeIbHON NPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHust
1 Hucna v BBIYMCIICHUS
1.1 BL\I'HOJIHSITI:, coyeras YCTHbIE M IUCbMEHHbIE NPUEMBI, apupMETHYECKHE
JEMCTBUS C pallMOHATIbHBIMU YHCIAMU
HaxonuTh 3Ha4YeHUS YHCIOBBIX BBIPAXECHUH, MPUMEHSTH Pa3HOOOpa3HbIE
1.2 Croco0bl M TPUEMBI BBIYMCICHUS 3HAUEHUH APOOHBIX BBIPAKEHUH, CO-
Jep Kalx OOBIKHOBEHHbIE U IECATHYHBIE APOOH
[lepexoauTh OT OAHOM (QOPMBI 3amMcH YHCEN K ApYrod (mpeoOpa3oBHIBATH
1.3 JECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHUHYIO, B
YJACTHOCTH, B OECKOHEUHYIO IECATUIHYIO TPOOh)
1.4 CpaBHUBATh U YIIOPSOUYNBATh PALIMOHAJILHBIE YHCIIA
1.5 OKpYIJISITh UnCIIa
BBINONMHATE NPUKUAKY U OLEHKY pe3yJibTaTa BbIYUCICHUH, OLICHKY 3HAaYCHUI
1.6 YHCJIOBBIX BBIPAKEHUHN. BBINOIHATE NEHCTBUS CO CTENEHSAMU C HATYPAJIbHBIMU
I1OKAa3aTeISIMU
17 [IpuMeHsTh IPU3HAKY IETUMOCTH, Pa3JI0KEHNE HA MHOXKUTENIN HAaTypaJlbHbIX
qucell
Pemarh npakTHKO-OpMEHTHUPOBAHHBIE 3a/adyM, CBSI3aHHBIE C OTHOLICHHEM
1.8 BEJIMYHH, NIPOIOPUMOHANBHOCTIO BEMHYHH, IPOLEHTAMH, HHTEPIPETHPOBATE
pe3ysbTaThl pPELIEHUs 3aJad C Y4YETOM OrpPaHMUYEHUM, CBA3aHHBIX CO
CBOWCTBaMH PacCMaTPUBAEMBIX OOBEKTOB
2 Anrebpanydeckue BhIPAKCHHS
71 Hcnonb30Bath anredpandeckyro TEPMUHOIOTHUIO U CHMBOJIUKY, IPUMEHSTH €€
' B IIPOIIECCE OCBOCHHUSI y4eOHOro MaTepuasia
29 HaxonuTe 3HaueHHsi OYKBEHHBIX BBIPQKCHHH MpPU 3aJaHHBIX 3HAUCHUIX
IIEPEMEHHBIX
23 BrimonsaTe npeoOpa3oBaHus EJI0ro BEIPAXKEHUS! B MHOTOYJICH MTPUBEICHUEM
' NOJOOHBIX CJIaraeMbIX, PACKPBHITHEM CKOOOK
24 BBINONMHATE yMHOKEHHE OJIHOWIEHAa HAa MHOTOWIEH M MHOIOWIEHa Ha
' MHOTOWIEH, TPUMEHATH (POPMYJIbI KBaJIpaTa CYMMBI U KBaApaTa pasHOCTH
OcCylIecTBIATh Pa30KEHUE MHOTOYIEHOB HA MHOXKHUTEIM C IOMOUIBIO
2.5 BBIHECEHHS] 33 CKOOKM OOILIero MHOXHTENs, TPYINIUPOBKM CJlaraeMblX,
npuMeHeHHs (HOPMYJIT COKPAIEHHOTO YMHOXKEHHUS
26 [TpumeHsATH MpeoOpa3oBaHKsI MHOTOUJIICHOB IS PelICHN Pas/IMHbIX 387184 H3
MaTEMATHKHU, CMEKHBIX IPEIMETOB, U3 PEAJIbHON PAKTUKU
27 Hcnons3oBaTh CBOMCTBA CTENEHEH C HATypPAJIbHBIMU IIOKA3aTEIAMM UL
' npeoOpa3oBaHus BIPAKECHHUN
3 YpaBHEHMsI U HEPABEHCTBA
Pemate nuHEHHBIE yYpaBHEHMS C OJHOM IIEPEMEHHOM, IMPHUMEHsSA IIpaBUia
3.1 Iepexosa OT MCXOJHOTO ypaBHEHHS K paBHOCWIBHOMY eMmy. lIpoBepsrs,
SBJIAETCS JIM YUCJIO KOPHEM YpaBHEHUS
39 [TpuMeHsATH TpauuecKue METOABI IPU PEIICHUH JIMHEHHBIX YpaBHEHUH U UX
CUCTEM
33 [TonObuparh npuMepsl NHap 4YHUCEN, SBISIOMUXCA PEIICHUEM JIMHEHHOTO
' yYpaBHEHUS C IBYMsI IEPEMEHHBIMU
CTpouTth B KOOPIAWHATHOM MJIIOCKOCTU TpaUK JTUHEHHOTO YPAaBHEHHS C IBYMS
34 NEPEMEHHBIMH;, TOJIb3YSACh TpauKOM, TNPUBOIUTH IPUMEPHl pPELICHUS

ypaBHEHUS




Kon

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOIM

NpoBepPsSIeMOro .
pesyabTaTA o0pa3oBaTeIbHON NPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHust
35 Pematp cuctemsl 1ByX JIMHEHHBIX YPaBHEHUM C IByMsl IEPEMEHHBIMU, B TOM
' yrcie rpadhuiecku
CocTaBnarh M pellaTh JIMHEHMHOE YypaBHEHHE WM CHUCTEMY JIMHEHHBIX
3.6 YPaBHEHUH 10 YCJIOBHIO 33Jjaul, UHTEPIPETUPOBATh B COOTBETCTBUU C KOH-
TEKCTOM 33Ja4u OJYyUYEHHBIH PE3yJIbTaT
4 Koopaunats! u rpaduku. OyHKIMN
N300pakaTh Ha KOOPAMHATHON MPSAMOM TOUKH, COOTBETCTBYIOIIUE 33/1aHHBIM
4.1 KOOpAMHATaM, Jy4Hd, OTpPE3KH, WHTEpBaJbl, 3alMCHIBATh YHCJIOBBIE IPO-
MEXYTKH Ha aJITeOpandecKoM sI3bIKe
4.2 OTmeyaTh B KOOPAMHATHOMN IJIOCKOCTH TOYKHU IO 3a/laHHBIM KOOpJIUHATaM
4.3 Ctpoutb rpaduku JuHEHHbIX GyHKIMNA. CTpouTh rpaduk GyHKIuu y = [X|
OnwuceiBaTh C TOMOINBIO (YHKUIUH H3BECTHBIE 3aBUCHUMOCTH MEXKIY
4.4 BEJIMYMHAMU: CKOPOCTb, BPEMS, PaCCTOSIHUE, LIEHY, KOJUYECTBO, CTOUMOCTb,
IPON3BOIUTENILHOCTD, BpeMsi, 00BEM pabOThI
4.5 HaxonuTs 3HaueHne QyHKIMH 110 3HAYCHUIO €€ apryMeHTa
[Tonumats rpadudeckuii cnoco0 HpeACTaBICHUS U aHaIM3a HH(GOpPMAIHH,
4.6 U3BJICKaTh U MHTEPIPETHPOBATH MHPOPMALIUIO U3 TPAUKOB PEATbHBIX MPO-
LIECCOB U 3aBUCUMOCTEN
8 KIIACC
Kon -
R IIpoBepsiembie NpeIMETHbIE PE3YIbTATbI 0CBOCHHS OCHOBHOI
pesyabTaTA o0pa3oBaTeIbHON NPOrpaMMbl OCHOBHOI0 00111ero 00pa3oBaHusi
1 Hucna v BBIYMCIICHUS
Hcnonp30BaTh HadalbHbIE NMPEACTABIECHUS O MHOXECTBE JIEHCTBUTENBHBIX
1.1 quceN S CPaBHEHUS, OKPYIJIEHUS W BBIUYMCIECHUH, M300paxxarb IeHCTBH-
TEJIbHBIC YHCJIA TOUKAMU HAa KOOPJAWUHATHOMN IPSIMOU
[TpuMeHsATH TOHATHE apU(METHUECKOTO KBAJAPATHOIO KOPHA, HAXOAMUTH
1.2 KBaJpaTHbIE KOPHH, UCHONB3YSd TMpPH HEOOXOJUMOCTH  KaJIbKYJIATOD,
' BBITOJIHATH NPe0Opa30BaHuUs BBIPAKEHHH, COIEpKAIUX KBaJAPATHbIE KOPHH,
HCIIOJIb3Ysl CBOMCTBA KOpHEH
13 Vcnonb30BaTh 3amucu OOJIBIIMX M MaJlbIX YHCEN C MOMOIIBIO JECATUYHBIX
' npobeii 1 creneneii yncna 10
2 Anrebpanyeckue BhIPAKEHHS
71 [IpuMeHATh NOHATHME CTENEHM C LEIbIM  I10Ka3aTeleM, BBIINOIHATH
' npeoOpa3oBaHus BRIPAKEHHI, COASPIKALTNX CTENICHH C IIeJIIM MIOKa3aTeIeM
29 BBINONHATE TOXKIECTBEHHBIE TPE0OPa30BAHUS PALIMOHAIBHBIX BRIPAKEHUH Ha
' OCHOBE MPABMJI ICHCTBUI HAJl MHOTOUJICHAMH M aJreOpandecKuMu 1poosiMu
2.3 PacknanbiBaTh KBagpaTHbIA TPEXUIIECH HA MHOKUTEIIN
24 [TpumeHnsTH IpeoOpa30BaHuUs BHIPAKEHUH A1 PelICHU PasiIMHEIX 33124 U3
MaTEMATHKHU, CMEKHBIX IPEIMETOB, U3 PEAJIbHON PAKTUKU
3 YpaBHEHMsI U HEPABEHCTBA
31 Pemarp nuHeiiHblE, KBaJpaTHbIE YpPaBHEHHUS U PALMOHAJIBHBIE YPABHEHMS,

CBOJSIIMECS K HUM, CUCTEMBI IBYX YPaBHEHUH C IBYMsI [IEPEMEHHBIMHU




Kon

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOIM

fiposepsiemoro o0pa3oBaTeIbHON NPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHust
pe3yJbTarta
[IpoBOoaNTH MpOCTEHIINE UCCICAOBAHUSA YPABHEHUN U CUCTEM YPAaBHECHMM, B
39 TOM 4YHCJIE C MPUMEHEHHEM TpapuuecKux Hpe,E[CTaBJIeHI/Iﬁ (ycTaHaBnMBarTh,
UMEET JU ypaBHEHHWE WM CHCTEMAa YPaBHEHWM pPELEHUs, €CIM UMEET, TO
CKOJIbKO, ¥ IPOYEE)
[lepexoauTh OT CIOBECHOM (OPMYIMPOBKH 3a1aud K e€ anreOpanyeckon
33 MOJIETM C TOMOILIBIO COCTABJICHUS YPaBHEHMS WM CUCTEMBI ypaBHeHHfI:
UHTEPIIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJauM IOJyYEHHBIN
pe3yJIbTar
IIpMeHsITh CBOMCTBA YMCIIOBBIX HEPABEHCTB /JIsl CPABHEHUS, OLIEHKH, pelIaTh
34 JIMHEHHBIE HEPABEHCTBA C OJHOM IMEPEMEHHOM M HX CHUCTEMBI, JaBaTh
' rpadUUecKy0 WITIOCTPAIIMIO MHOXKECTBA PEIICHUH HEPAaBEHCTBA, CHCTEMBI
HEPABEHCTB
4 OyHKUIUU
[ToHuMaTh ¥ HUCHONB30BaTh (DYHKIIMOHAIBHBIC MOHATUS U S3BIK (TEPMHUHBI,
4.1 CHUMBOJIMYECKHE 0003HAYCHHUS ), OTIPEACIATh 3HaUeHUE (DYHKIIMU TI0 3HAUCHHIO
apryMeHTa, ONpeaeisiTh CBOMCTBA QyHKIMH 110 e€ rpaduky
Crpouts rpaduku 3JIEMEHTApPHBIX byHKIMH BUJA!
4.2 y=k/xy=k/x , y =x?, y = X3,y = [X|, OMUCBIBAaTh CBOICTBA YMCIOBOH (DYHKIHH T1O
e€ rpaduky
9 KIIACC
Kon -
HPOBEPHEMOTO IIposepsiembie NpeIMETHbIE PE3Y:ILTATEI 0CEOCHHS 0CHOBHOM
pesyabTaTA o0pa3oBaTeIbHON NPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHust
1 Hucna v BBIYMCIICHUS
1.1 CpaBHUBATh U YIIOPSIOUNBATh PALIMOHAJIBHBIE M HPPAaLlMOHAJIBHBIE YHCIIa
BrimonsaTe apudmerndeckue AeHCTBHS C pallHOHAIEHBIMU YUCIIAMH, COYeTast
1.2 YCTHBIE W THCHMEHHbBIE MPHUEMBI, BBINOJIHATH BBIYHMCIEHUS C Hppa-
LIMOHAJIbHBIMH YHCJIAMU
13 Haxonuts 3Ha4€HHUs CTENEHEN C LEIbIMU [T0KA3aTENSIMU U KOPHEH, BBIYUCIIATH
' 3HAYEHUS] YHUCIIOBBIX BBIPAYKEHUN
L4 OKpyrisiTh I€WCTBUTENIbHBIE 4YHCIIA, BBINOJIHATH NPUKUAKY pe3yibTara
' BBIYMCIICHNI, OLIEHKY YUCJIOBBIX BBIPAKEHUN
2 YpaBHEHHUsI U HEpABEHCTBA
)1 Pematp nuHelHbIE U KBaJpaTHbIE YPaBHEHUS, YPaBHEHNUS, CBOJAIIMECS K HUM,
pOCTEHIINE APOOHO-PAIMOHATIbHbBIC YPAaBHEHHS
Pemarp cuctempl ABYX JIMHEHHBIX YpPaBHEHHMM C ABYMsI NEPEMEHHBIMU H
2.2 CUCTEMBl JBYX YypaBHEHUH, B KOTOpPbIX OJHO YypaBHEHHE HE SBIAETCS
JINHEVHBIM
Pemate TekcTOBbIE 3ajauM  anreOpanvyeckuM CIocoOOM C  TOMOIIBIO
23 COCTaBJICHUSl YpPAaBHEHUS WM CHUCTEMbl JBYX YpaBHEHMH C JByMs

TNICPCMCHHBIMU




Kon

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOIM

MPOBEPIEMOTO o0pa3oBaTeIbHON NPOrpaMMbl OCHOBHOI0 00111ero 00pa3oBaHust
pe3yJbTarta
[IpoBOoaUTH MpOCTEHIINE UCCICAOBAHUS YPABHEHUN U CUCTEM YPAaBHECHUM, B
24 TOM YHCJIE€ C NOpPUMEHEHHEM TrpaduyecKux TMpeIcTaBlIeHU (Hampumep,
' yCTaHaBJIMBATh, UMEET JIM yPAaBHEHHE WU CUCTEMA YPAaBHEHHM pElIeHuUs, eCln
HMEET, TO CKOJIBKO)
Pemate nuHelHBIE HEpAaBEHCTBA, KBaJpaTHBIC HEPAaBEHCTBA, HM300pa)xarthb
2.5 pelIcHUEe HEPaBEHCTB HAa YMCIOBOM IIPSIMOM, 3aIlUCHIBATh pELICHUE C
ITOMOUIbIO CUMBOJIOB
Pemath cucTeMbl TMHEWHBIX HEPABEHCTB, CUCTEMbBI HEPABEHCTB, BKJIIOYAIOIINE
2.6 KBaJpaTHOE HEPAaBEHCTBO, M300pa)kaTh pEIICHHWE CHCTEMbl HEPAaBEHCTB Ha
YKCJIOBOM MPSIMOM, 3aIIUChIBATh PEIICHNUE C TIOMOIIIbIO CUMBOJIOB
2.7 Vcnonp30BaTh HEPABEHCTBA IPU PEIICHUH Pa3IMYHbIX 33124
3 DyHKIMU
Pacnio3HaBath (QyHKIMH W3y4eHHBIX BHIOB. I[loKa3bIBaTh CXeMaTHYECKU
31 pacroyio’keHue Ha KOOPAUHATHOM IIIOCKOCTH rpadukoB pyHKIMH Buaa: y=kx,
y=kx+b, y=k/x, y=ax?+bx+c, B 3aBUCUMOCTH OT 3HAYCHUN KOAPPHUINEHTOB,
OIMCHIBATH CBOMCTBA (DYHKITHIA
319 IToka3pIBaTh CXEMaTUYECKH pACIOJOKEHUE HAa KOOPAWHATHOM IUIOCKOCTH
' rpadukoB GyHkImi Buga y = VX, y = |X| ¥ onuchIBaTh CBOMCTBA QYHKIUI
13 Ctpoutb u M300paxkaTb CXeMAaTUYECKH TpauKu KBaApaTHYHBIX (YHKLHUH,
' OIMCHIBATh CBOMCTBA KBAIPATUYHBIX (DYHKIMH 1O MX Tpadukam
34 Pacrnio3HaBaTh KBagpaTHUHYyIO (YHKIHIO 1O (opMyJie, NPUBOIUTH MPUMEPHI
' KBaJPATUYHBIX QYHKIUHN U3 peasibHON )KU3HU, PU3UKU, TEOMETPUHI
4 Apudmernueckas ¥ reOMeTpuIecKas Iporpeccuu
41 Pacrnio3HaBaTh apupMeTHUECKYIO U TEOMETPUUYECKYIO IPOTPECCUU ITPH PA3HBIX
' crioco0ax 3aIaHusl
47 BbIMONHATE  BBIYUCIEHUS C  HCHOJBb30BaHMEM  (OpPMYJ #-TO  4JIEeHA
' apu(METHYECKON U T€OMETPUIECKON MPOrPECCHii, CYMMBI EPBHIX N WICHOB
43 N300pakaTh WIEHBl MOCJIEIOBATEIBHOCTH TOYKAMH HA KOOPIMHATHOU
' TUIOCKOCTH
Pemarp 3amaum, cBA3aHHBIE C YMCIOBBIMU IIOCJIEN0BATENBHOCTSIMHU, B TOM
4.4 quclie 3aJaud M3 PEAJbHOM JKM3HU (C HCIIOJIIB30BAHMEM KaJbKYJSITODA,
1IU(POBBIX TEXHOJIOTHIN)

IHNPOBEPAEMBIE 3JIEMEHTDBI COAEP) KAHUA

7 KIIACC

Kon

IIpoBepsieMblii 3JIEeMEHT COACPKAHUS

| 1 |qI/ICJIa Y BBIYMCIICHUS




Kon

IIpoBepsieMblii 3JIeMEHT COACPKAHUS

JlpoOu OOBIKHOBEHHbIE U JECATUYHBIC, MEPEXOA OT OAHON (GOpMBI 3amucu

1.1 apoGeit k npyroil. IloHsTHE palMOHANBHOTO 4YHCIA, 3alUCh, CPaBHEHHE,
YHOPS,A0YMBAHUE PAIMOHAJIbHBIX YHCE
12 Apudmerndeckrue NeMCTBUS ¢ pallMOHAIBHBIMU YKciIaMu. Perienue 3amau u3
' pearbHON MPAKTUKU HA YaCTH, HA IPOOH
13 CreneHp C HaTypaJbHBIM I[IOKa3aTeJeM: OIpeneieHue, mnpeodpa3oBaHue
BBIpQ)KEHUI Ha OCHOBE ONPEAEIICHHUS, 3aIHCh OOIBIINX YHCEI
1.4 [TporeHTsl, 3anuch MPOIEHTOB B BUJE APOOH U APOOH B BH/IE NIPOLIEHTOB. Tpu
OCHOBHBI€ 33/1a4 Ha IPOLEHTHI, PEIIEHUE 3a1a4 U3 PEAJIbHON PaKTUKU
15 IIpumeHeHne  NpPU3HAKOB  JE€IMMOCTH, pa3jOKEHUE HAa  MHOMKUTEIH
HaTypaJIbHbBIX YHCEJl
16 PeanbHple  3aBHMcMMOCTH, B TOM  4YHCle TpsMas W oOpaTHas
IIPONOPLIUOHAIBHOCTH
2 Anrebpanydeckue BhIPAKCHHS
21 IlepeMeHHBIE, YUCIIOBOE 3HAYEHUE BBIPAXKECHMS C IEpeMEeHHOW. [lomycTtumsblie
3HAYEHUS IEPEMEHHBIX
29 [IpencraBneHne 3aBHCHMOCTH MEXIY BEIMUYMHAMH B BUAE (HOPMYIIBL
' Brruucnenus no gopmynam
2.3 ITpeoOpazoBanne OyKBEHHBIX BBIPAKEHUH, TOKIAESCTBEHHO PABHBIE BHIPAKEHUS
2.4 CBOICTBa CTENIEHU C HATYPAJIbHBIM [10Ka3aTEIEM
25 Opnowiensl 1 MHorouwieHsl. CreneHp MHorouieHa. CioxeHUe, BbIYUTAHUE,
YMHOXEHHE MHOTOWIEHOB
26 @DopMyJIbl COKpAIIEHHOTO YMHOXEHHS: KBaJpaT CyMMBbI M KBaJpaT pa3HOCTH.
dopmysia pa3HOCTH KBaApaToB. Pa3nokeHre MHOrOWIEHOB HA MHOKUTEIH
3 YpaBHEeHMsI
31 VYpaBHeHHE, KOPEHb ypaBHEHUA, TpaBuia npeoOpa3oBaHusl ypaBHEHUS,
PaBHOCHJILHOCTb YPaBHEHUN
39 JIuneliHoe ypaBHEHHE C VOIIHOI\/JI HepeMeE{Hoﬁ, YUCJIO KOpHEH JIMHEHHOTO
YpaBHEHUs, PELIEHUE JIMHENHBIX YPAaBHEHUM
33 CocraBnenune ypaBHciHHﬁ [0 YCJIOBUIO 3aJaud. PelleHne TEKCTOBBIX 3ajad ¢
IIOMOUIbIO YPAaBHEHUN
3.4 JluHeliHOE ypaBHEHHUE C IBYMs IEPEMEHHBIMH U €ro rpaduk
Cucrema IByX JINHEHHBIX YPaBHEHUH C IByMsI IEpEMEHHbBIMU. Perienne cucrem
3.5 ypaBHEHHUI cniocoOOM IMOACTaHOBKU. lIpuMepsl pemeHus TeKCTOBBIX 3ahau C
IIOMOILBIO CUCTEM YPAaBHEHUI
4 Koopaunats! u rpaduku. OyHKIMN
4.1 Koopaunara Touku Ha npsiMoi
49 qI/IC.HOEBIe IIPOMEKYTKH. PaccTrossHHe Mexay AByMs TOYKaMU KOOPAUHATHOMN
psIMON
43 [IpsamoyronbHas CHCTeMa KOOD/MHAT, OCH Ox u Oy. Abcuucca U opauHaTa
TOYKH Ha KOOPJMHATHOMN IJIOCKOCTH
44 ITpumepsl l“pfl(bI/IKOB, 3ajaHHbIX (popmynamu. UteHue TpauKoOB peabHBIX
3aBHUCHUMOCTEN
4.5 ITonsarue Gpynkiun. I'papux pynkumu. CorcTBa QyHKIMIA
4.6 Jlunetinas gynkuus, e€ rpaduk. I'paduk pynkuuum y = [x]
4.7 I'padrueckoe penieHne JIMHEHHBIX YPaBHEHUH M CUCTEM JIMHEHHBIX YpaBHEHUN

8 KIIACC




Kon

IIpoBepsieMblii 3JIeMEHT COACPKAHUS

1 Hucna v BBIYUCIICHUS
11 KBagpatublii kopeHb u3 uucna. lloHsaTHe 00 uUppanMoOHAIBLHOM YHCIE.
' JlecaTuuHbIe TPUOJIMKECHUST HPPALIMOHATIBHBIX YHCEIT
CpoiicTBa apu(MeTHUECKUX KBaJApaTHBIX KOPHEW W HMX INPUMEHEHUE K
1.2 MpeoOpa30BaHUI0 YUCIOBBIX BBIPAKCHHUI M BBIYUCICHUSAM. [|eHCTBUTENBHBIC
qrcia
1.3 CreneHs C LeIbIM [T0KazaTesaeM U € cBoiicTBa. CTaHgapTHAas 3alluch Yucia
2 Anrebpanydeckue BhIPAKEHHS
2.1 KBaznpaTHbllil TpEXUIIEH, pa3I0KEHUE KBAAPATHOIO TPEXWIEHA HA MHOXKUTENIN
2.2 Anrebpanueckas 1poob. OCHOBHOE CBOMCTBO anredpandeckoil npoou
2.3 CroXeHue, BHIYUTaHHE, YMHOXKEHHE, JICTICHHUE allre0pandecKux Ipooei
2.4 ParroHaibHbIe BEIPQXKEHUS M UX ITPeoOpa3oBaHue
3 YpaBHEHMsI U HEPABEHCTBA
31 KBanparHoe ypaBHeHue, popMyiia KOpHEH KBaJpaTHOTo ypaBHeHHs. Teopema
Buera
3.2 PemieHne ypaBHEHUN, CBOASIIMXCS K JINHEWHBIM U KBaJAPAaTHBIM
3.3 ITpocreiinme ApoOHO-palMOHATbHbBIE YPAaBHEHHS
I'paduueckass MHTEpHIpETaLUsl ypaBHEHUN C JABYMSI NEPEMEHHBIMH U CUCTEM
34 JIMHEHHBIX YpaBHEHUHN C IBYMs IepeMeHHbIMU. [IpuMepsl pelieHus cucreM
HEJIMHEHHBIX YPAaBHEHUH C IBYMS IEPEMEHHBIMH
3.5 Penienne TeKCTOBBIX 33aa4 aJIreOpandeckiuM cnocoOom
3.6 UucioBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHCTBO ¢ 0/1HO NTEpEMEHHON
3.8 PaBHOCHJIBHOCTh HEPABEHCTB
3.9 JInHelHbIE HEPABEHCTBA C OJHON IEPEMEHHOMN
3.10 CrcTeMbl TUHENHBIX HEPABEHCTB C OAHON EPEMEHHOM
4 DyHKUIUU
41 [Tonsatue ¢pynxmyuu. O6NaCTh ONPENETICHNs U MHOXKECTBO 3HAUCHUH (DYHKITHH.
' CrniocoOb1 3a1auust QyHKIHIA
4.2 I'padux Gynkumu. YreHue cBoicTB GyHKIMHU 1O €€ rpaduky
4.3 ITpumeps! rpadukoB GYHKIUHN, OTPAKAIONNX PeaTbHbIE TPOIECCHI
44 OyHKIIUKM, ONUCHIBAIOLINE NPAMYI0 M OOpaTHYI0 MPONOPLHUOHATIHHBIE
' 3aBHCUMOCTH, UX Irpauku
4.5 DyHKIMH y =x7, y = x°
4.6 Oyukimn y = [x, y = |x]
4.7 I'padrueckoe penieHne ypaBHEHUI H CUCTEM YpaBHEHUH
9 KITIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 Hucna 1 BBIYUCIICHUS
11 ParponanbHble  YMClia, UPPALMOHAIBHBIE YHCIIA, KOHEYHBIE M  OECKOHEUHbIE
' JECSITUYHBIE POOU
MHOXeCTBO JIEHCTBUTENBHBIX YHUCEN, NCHCTBUTENIbHBIE YMCIAa KaK OECKOHEYHBIE
12 JecATUYHbIe poOu. B3auMHO OAHO3HAYHOE COOTBETCTBHE MEXIY MHOKECTBOM
' JEHCTBUTENBHBIX YHCENl U KOOpAMHATHOM mpsiMoi. CpaBHEHHE IEHCTBUTEIBHBIX
qHCe




Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

1.3 Apudmernieckue TEHCTBUS C IEHCTBUTEIBHBIMU YHUCITAMH
W3mepenusi, mpuOmmkeHus, OUEHKH. Pa3Mepbl OOBEKTOB OKPYKAIOIIETO MUPA,
JUIUTETHHOCTh TPOIECCOB B OKpyXkaromeMm wupe. [lpubmmkéHHoe 3HaueHue

L4 BEJIMYUHBI, TOYHOCTh NpubOmmxenus. Okpyrienue uwucen. [Ipukuaka M oleHKa

PE3YJIbTaTOB BBIYUCICHUN
2 YpaBHEHHUsI U HEpABEHCTBA

2.1 YpaBHEHHUsI C OJHON IEPEMEHHOU

2.2 JInneliHoe ypaBHeHMe. Penienre ypaBHEHNUN, CBOISIIUXCS K JIMHEHHBIM

2.3 KBanpaTtHoe ypaBHeHue. Penienue ypaBHEHHI, CBOASIINXCS K KBaAPATHBIM

24 BI/IKBaI[pUaTHOG ypaBHeHue. [Ipumeps! perieHus ypaBHEHUM TPETbed U 4eTBEPTOU
CTENEHEN Pa3JI0KEHNEM Ha MHOKUTENN

2.5 Perienue 1poOHO-paliiOHAIBHBIX YPAaBHEHUH

2.6 CucremMbl ypaBHEHUN

2.7 YpaBHEHHE ¢ IBYMSI IEPEMEHHBIMU M €TI0 TpaduK

2.8 PemreHne cucrteM IBYX JIMHEWHBIX YPABHEHUM C IBYMs IEPEMEHHBIMU

29 Pemrenue cucreM IByX ypaBHEHMI, OJHO U3 KOTOPBIX JINHEWHOE, a APYroe — BTOPOH
CTEIIEHU

2.10  [I'paduueckas MHTEpPIPETALUS CHCTEMbl YPABHEHUH C IBYMS IEPEMEHHBIMH

2.11 Pemenrie TEeKCTOBBIX 33124 anredpandecKuM crnocodbom

2.12  |YucnoBble HEPABEHCTBA U X CBOICTBA

2.13 | PemeHue TUHENHBIX HEPABEHCTB C OAHON EPEMEHHOM

2.14 | Pemenue cucteM JIMHEHHBIX HEPABEHCTB C OJTHOM EPEMEHHON

2.15 |KBagpaTHblC HEpaBEHCTBA

I'paduueckas wuHTepHpeTalysi HEPAaBEHCTB U CUCTEM HEPABEHCTB C JABYMS

2.16
NepEMEHHBIMU
3 DyHKIMH
31 KBangparuunas ¢pynkuus, e€ rpaduk u cBoiictsa. [Tapadona, KOOpJHMHATHI BEPILIUHBI

1apaboJIbl, 0Ch CHMMETPHUH 11apadoIbl
3.2 I'paduku dyuakuumii y=kx, y=kx+b u ux cBoicTBa

3.3 I'paduxu GyHkmii y=k/x, y = x° 1 UX cBOICTBa

3.4 I'paduku QyHKIMI, 1 UX CBOMCTBA
4 YucioBble NOCIEI0BATEIBHOCTH

41 Omnpenenenne W cnocoObl 3aJaHUsl YMCIIOBBIX IOCIEIOBATENbHOCTEH. 3agaHue
' 110CTIeI0BATEIBHOCTH PEKYPPEHTHOM hopMytoii u popmyInoil n-ro dieHa

49 Apudmernueckass  mporpeccus.  Dopmynbl n-ro wieHa — apuMETHUECKOH

IIPOTrPECCUU, CYMMBI IIEPBBIX 71 WICHOB

43 I'eomerpuueckas nporpeccuss. @opmyJibl #-ro 4jeHa TeOMETPUYECKON POIPECCUH,
CYMMBI [IEPBbIX 71 YWICHOB

N300pakeHne WwieHOB apu(hMETHIECKON U TeOMETPUIECKOI Mporpeccuii TouKkaMu Ha
KOOPAMHATHOM IIOCKOCTH. JIMHENHBIN U SKCITOHEHIIMAIbHBIN POCT

4.5 C0KHBIE TPOLIEHTHI

4.4

MPOBEPSIEMBIE HA OI'D IO MATEMATHUKE TPEBOBAHHUS K
PE3YJIBTATAM OCBOEHUSI OCHOBHON OBPA3OBATEJBHOM
IPOT'PAMMBI OCHOBHOI'O OBIIIEI'O OBPA3OBAHUS



Kon
NpoBePsSIEMOro
TpeOOBaHUS

IIpoBepsiemble TpeOOBaHUS K IPEIMETHBIM pe3yJbTaTaM O0CBOCHUS
OCHOBHOI1 00pa30BaTeJIbHOI IPOrPaMMBbI OCHOBHOTI'0 00111er0
oOpa3zoBanusi Ha ocHoBe ®I'OC

YMeHHe onepupoBaTh MOHATUAMHU: MHOKECTBO, IIOJMHOXECTBO, OIEpAaLUU
Ha/l MHOXKECTBAMHU; YMEHHUE ONEPUPOBATh MOHATUAMU: Tpad, CBA3HBIN rpad,
JEPEBO, LUKJ, IPUMEHATh UX IIPU PEUICHUHU 3a/ad; YMEHHE HCIIOJIb30BaTh
rpaduueckoe MpeaACcTaBICHUEe MHOXKECTB Ul OMHCAHUS PEaTbHBIX MPOIECCOB
W SIBJIGHUH, IPU PEUICHUH 33134 U3 IPYTUX YUEOHBIX PEIMETOB

YMeHue onepupoBaTh MOHATHUAMU: OIpPEIEICHUE, AKCHUOMa, Teopema,
JI0KA3aTeJIbCTBO; YMEHHUE PACIIO3HABATh UCTUHHBIE U JIOKHBIE BbICKA3bIBAHHUS,
MIPUBOJIUTH IPUMEPBI U KOHTPIPUMEPHI, CTPOUTH BBICKA3bIBAaHUS U OTPULAHUS
BBICKA3bIBAaHUH

YMeHue oneprupoBaTh MOHIATUIMU: HATypaJIbHOE YHUCIIO, IPOCTOE H COCTAaBHOE
YHCII0, JETUMOCTh HATypalbHbBIX YUCEN, MPU3HAKU JETUMOCTH, 1I€JI0€ YHCIIO,
MOJyJIb YUCJIa, OOBIKHOBEHHAs IpO0b U A€CATHYHAS IpOOb, CTAHJAPTHBIN B
qucia, PalMOHAIBHOE YHCIIO, MPPALMOHAIBHOE YHUCIO, apU(PMETHYECKUN
KBaJpaTHBI KOPEHb; YMEHUE BBIMOJIHATH JCHCTBHS C YUCIAMH, CPAaBHUBAThH
U YIIOPSI0UMBATh YHUCIIA, MPEACTABIATh YHMCIA HA KOOPAMHATHOW MPSMOI,
OKpYIJIATh 4YHCJa; YMEHHME JeNaTh MPHKUAKY U OLEHKY pe3yjbTara
BBIYMCIICHUI

YMeHue onepupoBaTh IMOHATUSIMH: CTEMEHb C IEJbIM IOKa3aTesieM,
apu(pMEeTHYECKUI KBaJpaTHBI KOpEHb, MHOTOUWICH, airedpanyeckas Apoos,
TOKIECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHOW CTENEHH OOJbIIe €AMHUIIBL;
YMEHUE BBIMOIHATE pacuéThl 10 (hopMyiiam, IpeoOpa3oBaHus LENbIX, APOOHO-
pallMOHANBHBIX  BBIPAKEHUH M BBIPAXKECHUH C KOPHAMH, Ppa3JIOKECHHE
MHOTOWJIEHAa Ha MHOXXUTENM, B TOM YHCJIE C HCIOJb30BaHHEM (opmyi
Pa3HOCTH KBaJIPaTOB M KBAJIpaTa CYMMBbI U pa3HOCTH

YMeHue onepupoBaTh MOHATUAMU: YUCIOBOE PABEHCTBO, YPABHEHHUE C OJJHOU
IIEPEMEHHOM, YUCIOBOEC HEPAaBEHCTBO, HEPABEHCTBO C IEPEMEHHOM; YMEHHUE
pemiaTh JHMHEWHBIE M KBaJpaTHbIE YypaBHEHHS, JAPOOHO-paAIlOHANIEHBIC
YPAaBHEHUSI C OJHOW IEPEMEHHOW, CUCTEMBI ABYX JIMHEWHBIX YPAaBHEHUH,
JMHEWHBIE HEPABEHCTBA U UX CUCTEMBI, KBaJPaTHBIC U IPOOHO-pAIIIOHAIEHBIC
HEPaBEHCTBA C OJTHOM IIEPEMEHHOM, B TOM YMCJIE IIPU PELLICHUH 3a1a4 U3 IpYy-
IUX IIPEIMETOB U IPAKTUYECKUX 3a/1a4; YMEHHE UCII0JIb30BAaTh KOOPAUHATHYIO
PSAMYIO U KOOPAWHATHYIO IUIOCKOCTB ISl U300paXkeHUs pelIeHUH ypaBHEHHIA,
HEPABEHCTB U CUCTEM

YMeHue omnepupoBaTh MOHATUAMHU: (QYHKUUS, Trpaduk (YHKIUHA, HYIU
(GYHKIMH, TPOMEXYTKH 3HAKOIOCTOSIHCTBA, IPOMEXKYTKHM BO3pACTaHUS,
yObIBaHUSI, HauOOJbIIee ¥ HAUMEHbIIEEe 3HAYCHUS (QYHKIUH, yMCHHE
OTIEpPUPOBATH MOHATHAMH: MPSMasi IPOTIOPLUOHATBHOCTD, TMHEHHAs PYHKLHS,
KBagpatuuHas (QyHKIOHS, oOpaTHas MPONMOPIHOHAIBHOCTh, Mapadona,
runep0oiia; yMEHUE CTPOUTH TpaduKu (HyHKIHMHA, UCTIOIB30BATh IpadUKu s
OTIpEJICJICHUs] CBOMCTB MPOILIECCOB M 3aBHCUMOCTEH, JJIS pelieHHs 3ajad u3
ApYyruxX y4eOHbIX TPEAMETOB M pPeajbHOM JKU3HU; YMEHHE BBIpaXaThb
(dbopmMyrIaMu 3aBUCUMOCTH MEX]Ty BETHUYUHAMU

YmMmenue OINCpHUPOBATH MOHATUAMU: ITOCIICAOBATCIBHOCTD, apI/I(I)MeTI/I‘-IeCKaH u
reoOMCTpHUICCKAL IPOrpeCcCuu, YMCHUC HCIIOJIB30BaTh CBOICTBa
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IIpoBepsiemble TpeOOBaHUS K IPEIMETHBIM pe3yJbTaTaM O0CBOCHUS
OCHOBHOI1 00pa30BaTeJIbHOI IPOrPaMMBbI OCHOBHOTI'0 00111er0
oOpa3zoBanusi Ha ocHoBe ®I'OC

MOCTIeIOBATEIbHOCTEH, (OPMYJIBI CyMMBI M OOILEro 4jeHa MpU PELICHUU
3aja4, B TOM YHCIIE 3a/1a4 U3 JPYTUX yUYEOHBIX IPEAMETOB U PEATbHOM KU3HU

YMenue pemarh 3aauu pa3sHbIX TUIOB (B TOM YHMCIIE HA IPOLEHTHI, AOIH U
4acTH, IBUXKEHHUE, padOTy, IIEHYy TOBAapOB M CTOMMOCTb IOKYIIOK U YCIYT,
HQJIOTH, 3aJaud M3 OOJacTH YINpaBlIEHHUs JHMYHBIMH M CEMEWHBIMU
¢uHaHCAMU); YMEHHE COCTABISATH BBIPAKCHUS, YpaBHEHHUs, HEPABEHCTBA U
CUCTEMBI II0 YCJIOBHMIO 3aJaud, HCCICAOBATH IIOJYYEHHOE pELICHUE U
OLICHHMBAThH IPABION0I00HOCTH ITOJYYEHHBIX PE3YJIHTATOB

YMeHue omnepupoBaTh MOHATHAMHU: (Urypa, TOUKA, OTPE3OK, HpsMasi, JIyd,
JIOMaHasl, yrojl, MHOTOYI'OJbHHUK, TpPEYTrOJbHUK, PpaBHOOCAPEHHBIH U
PaBHOCTOPOHHHM TPEYTrOJIbHUKH, MPSIMOYTOJbHBIM TPEyroJIbHUK, MeIuaHa,
OucceKTprca M BbICOTa TPEYTOJIbHUKA, YETHIPEXYTONBHUK, TapaJljIesiorpamMm,
pPOMO, MPSIMOYTOJILHUK, KBAIPAT, TPAIEIHs; OKPYKHOCTb, KPYT, KacaTelbHas;
3HAaKOMCTBO C IIPOCTPAHCTBEHHBIMU (PUTypaMH; YMEHHUE peliaTh 3a/1a4H, B TOM
qHcie U3 TOBCEAHEBHOM KU3HU, HA HAX0XKJICHHE TeOMETPUUECKUX BEIMYMH C
PUMEHEHUEM M3yUYCHHBIX CBOMCTB GUTyp M pakToB
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YMeHue omepupoBaTh  IMOHATUSMHU: PABEHCTBO  (HUTYp, PpPaBEHCTBO
TPEYTOJIbHUKOB; MAapaJJIeNbHOCTh M NEPHEHIUKYISAPHOCTh MPSMBIX, YTOJ
MEXIy NMPSAMBIMHU, TIEPIEHIUKYIISAP, HAKJIOHHAS, MPOEKIUs, noxodue ¢uryp,
NoJ00HBIE TPEYrOJIbHUKU, CHMMETPUS OTHOCHTEIBHO TOUYKHU U MPSIMOM;
YMEHHUE paclo3HaBaTb pPAaBEHCTBO, CHUMMETpUI0O H Togobue ¢uryp,
napajieIbHOCTh M MEPIEeHANKYISIPHOCTD MPSMBIX B OKPY/KAIOIEM MUDPE
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YMeHue onepupoBaTh MOHATUSIMHU: JJIMHA, PACCTOSIHHE, YTOJl (BEJIMUMUHA YA,
CUHYC U KOCUHYC yTJa TPEyTrOJbHUKA), IUIOIIA/lb; YMEHUE OLIEHUBAThH Pa3Mephl
MPEIMETOB U 0OBEKTOB B OKPYKAIOIIEM MHPE; YMEHUE IPUMEHSATH (OPMYJIBI
MEpUMETPA U IUIOIAAM MHOTOYTOJIbHUKOB, JJIMHBI OKPYKHOCTH U IUIOIIAJN
Kpyra, o0beMa IpSIMOYTOJILHOTO TapauieNienuieia; yMEHHUEe IPUMEHSTh MPH-
3HAKU PABEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CyMME YIJIOB TPEYrOJIbHUKA,
teopeMy I[ludaropa, TPUTOHOMETPUYIECKUE COOTHOIICHUS JUISI BBIUYUCICHUS
JUIMH, PACCTOSIHUM, TUIOIAEN
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YMeHue n300paxars IIockue GUrypsl U uX KOMOMHAIIMY, TPOCTPAHCTBEHHBIE
Gurypsl OT pyKu, C MOMOLIbIO YEPTEKHBIX MHCTPYMEHTOB M 3JEKTPOHHBIX
CPEACTB MO TEKCTOBOMY HJIM CUMBOJILHOMY OITHUCAHHUIO
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YMeHue onepupoBaTh IMOHATHSAMU: IPSMOYIOJbHasE CUCTEMAa KOOPAMHAT;
KOOpJMHAThl TOYKH, BEKTOpP, CyMMa BEKTOPOB, IPOM3BEICHHE BEKTOpa Ha
4HCII0, CKAJSIPHOE NTPOU3BEACHNUE BEKTOPOB; YMEHHUE UCII0JIb30BaTh BEKTOPHI U
KOOpJMHATHI JUIs IPEACTABICHUS JaHHBIX U PEUICHMs 3a/1a4, B TOM YUCIIE U3
JAPYTUX Y4EOHBIX MPEAMETOB U PEATbHOM KU3HH
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YMeHue onepupoBaTh MOHATUSMH: CTOJIOMKOBBIE M KPYTOBBIE JHATPAMMBI,
TabNUIIBI, cpeaHee apudmMeTnueckoe, Mearuana, HaubobIIee U HaNMEHBIIIee
3HAYEHUs, pa3Max YMCIOBOTO HaA0Opa; yMEHHE U3BJIEKaTh, UHTEPIPETHPOBATH
U 1peoOpa3oBbIBaTh WH(POPMAIIHIO, TPEACTABICHHYIO B TaOJIMIIaX M HA JHa-
rpamMmax, OTPa)Xarollyio CBOMCTBA U XapaKTEPUCTUKU PEaIbHBIX IPOLIECCOB U
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HBHGHHﬁ; YMCHHUC pacCno3HaBaTb HW3MCHYUBLIC BCJIIMYMHBI B OKPYIKArOIICM
MUpE
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YMeHue omnepupoBaTh MOHATUSMHU: CIy4YaWHbBIM  ONBIT  (CIy4yalHBIN
HKCHEPUMEHT), 3JIEMEHTapHOE COOBITHE (3JEMEHTApHBIA MCXOJ) CIIy4aitHOTO
OIBITA, CIy4yailHOE COOBbITHE, BEPOSTHOCTH COOBITHS; YMEHHE HaXOJIUTh
BEPOATHOCTH CIIy4alHBIX COOBITHIA B OIIBITaX
C pPaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMH COOBITHSMH; YMEHHUE peIIaTh 3a7auu
METOZIOM OpraHM30BaHHOTO Tepebopa M C HCHOJIb30BAHUEM IpaBHIIA
YMHOXKEHUS; YMEHUE OLICHUBATh BEPOSATHOCTHU PEAIbHBIX COOBITHI U ABICHHIA,
MOHUMATh POJIb MPAKTHUYECKU TOCTOBEPHBIX U MaJOBEPOSTHBIX COOBITHI B
OKPY’KaloIlleM MHpPE M B KM3HU; 3HAKOMCTBO C IIOHATHEM HE3aBUCHMBIX
COOBITHI{; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YUCET U €r0 POJIbI0 B MAaCCOBBIX
SIBJIGHUSIX
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YMmeHue BbIOMpATh MOIXOASIINN M3YYEHHBIH METOJ Ui pELICHMs 3a/auH,
IIPUBOAUTH IIPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IIPUPOJIE U )KU3HU,
pacro3HaBaTh NPOSBICHUE 3aKOHOB MATEMAaTHUKU B HCKYCCTBE, OIUCBHIBAThH
OTJEIBbHBIC BBIJAIOIIKMECS pE3yJbTaThl, IIOJyYCHHBIE B XOIE Pa3BUTHS
MAaTE€MAaTUKU KaK HAyKH, IPUBOJUTH IPUMEPHI MATEMAaTUYECKUX OTKPBITUH U
UX aBTOPOB B OTEYECTBEHHON Y BCEMUPHOU HCTOPUU

HEPEYEHD 3JIEMEHTOB COAEPXKXAHMUS, IIPOBEPJAEMBIX HA OI'D

IO MATEMATUKE
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 Hucna v BBIYMCIICHUS
1.1 HatypanbHble 1 nensle yncia. [Ipu3Haku 1eIMMOCTH IEJIbIX YHCET
12 OOBIKHOBEHHBIE U JIECATHYHBIC APOOH, MPOLEHTHI, OECKOHEUHBIE MEPUOTUIECKUE
apoOu
1.3 ParmonasibHble uncia. ApudMeTHyecKre onepalyy ¢ palioHaAIbHBIMU YHCIaMU
14 JleWicTBUTENbHBIE 4YHCTa. ApUPMETHYECKHE ONepalu  C AeHCTBUTEIbHBIMU
’ YHCIIaMU
L5 [TpubnuxEHHBIE BBIYUCICHHS, TPaBUJIa OKPYTJICHUS, MpPUKHIKA M OIEHKa
] pe3yJibTaTa BIYUCICHUN
2 Anrebpanydeckue BhIPAKEHHS
2.1 bykBeHHbIE BBIpaXKEHHUSI (BBIPAYKEHUSI C IEPEMEHHBIMU )
29 Crenens ¢ 1enbM nokaszareneM. CTENEHb ¢ pallMOHaIbHBIM NoKa3aTesneM. CBoMCTBa
' CTENeHH
2.3 MHOrousneHs!
2.4 Adnrebpanueckas 1poob
)5 Apudmernueckuit KOpEHb HaTypaJIbHON CTEIICHU. HenictBus
] C apruPMETHUECKUMHU KOPHSIMH HATYpPaJIbHON CTENICHH




Kon

ITpoBepsiemMblii 3JIEMEHT COJEePKAHUSA

3 YpaBHEHMsI U HEPABEHCTBA
3.1 Llenbie 1 qpoOHO-panMoHa bHbIe ypaBHEeHH. CHCTEMBI M COBOKYITHOCTH YpaBHEHUH
39 Llensie u npoOHO-palMoHaNbHBIE HepaBeHCTBa. CHCTEMBl U COBOKYIHOCTH
] HEPABCHCTB
3.3 Penienue TeKCTOBBIX 3a7a4
4 YucioBble NOCIEI0BATEIBHOCTH
4.1 ITocnegoBaTebLHOCTH, CIIOCOOBI 3aaHUs IIOCIEN0BATEILHOCTEH
4.2 Apudmernueckas U reoMmeTpudeckas nporpeccun. opmya cI0KHBIX TPOIICHTOB
5 DyHKIUU
@yuK1us, crocoos! 3aanus GyHkuuu. I'paduk Gynkmun. O6macTs onpeaeneHus u
51 MHOXecTBO 3HaueHull ¢pyHnkuuu. Hymu gynkiun. [IpoMexxyTKH 3HaKOTIOCTOSHCTBA.
o [TpomMexxyTKH MOHOTOHHOCTH (YHKIHUU. MaKCHUMyMbl M MUHUMYMBI (DYHKIIHH.
HauOospiiee 1 HanMeHblee 3HaYeHUE (DYHKIIMK Ha TPOMEKYTKE
6 KoopauHats! Ha IPsIMOi U IIJIOCKOCTH
6.1 KoopaunatHas npsimast
6.2 JlexapToBbI KOOPAMHATHI HA IIJIOCKOCTH
7 I'eomerpus
7.1 I"'eomeTprueckue GUrypsl 1 UX CBOHCTBA
7.2 TpeyronbHUK
7.3 MHOroyrojgpHUKU
7.4 OKpY>KHOCTb U KPYT
7.5 N3mepeHne reoMeTpu4eCKux BEIMYUH
7.6 BekToph! Ha IJIOCKOCTH
8 BeposiTHOCTB U cTaTHCTHKA
8.1 OnucarenpHasi CTATUCTUKA
8.2 BeposiTHOCTB
8.3 KombunaTtopuka
8.4 MHosxecTBa
8.5 I'padsl

YYEBHO-METOJIMYECKOE OBECITEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA
OBSIBATEJIbHBIE YUEBHBIE MATEPUAJBI 1151 YYEHUKA

1.

Marematuka. Anrebpa. 7-i1 kinacc: 6a30Bbii ypoBeHb. MakaperueB 0. H.,

Mungrok H.I'., Hemkos K. U. u apyrue; nox pen. TensikoBckoro C.A. AKmHepHOE
obmectBo «M3naTensctBO «IIpocBeiienne.
2. Marematuka. Anredpa. 8-i knacc: 6a3oBblid ypoBeHb. Makapbiues 0. H.,
Mungrok H.I'., Hemkos K. U. u apyrue; nox pen. TensikoBckoro C.A. AKmHepHOE
obmectBo «M3naTensctBO «IIpocBelienne.



3. Marematuka. Anredpa. 9-it knacc: 6a3oBblii ypoBeHb. Makapbiues 0. H.,
Mungrok H.I'., Hemkos K. U. u apyrue; nox pen. TensikoBckoro C.A. AKmHepHOE
obmectBo «M3marenbcTBo «lIpocBemenne.
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