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[TOACHUTEJIBHAA 3AIINCKA

Anrebpa sBISETCS OJJHUM M3 OMOPHBIX KYPCOB OCHOBHOTO 001IIero 00pa3oBaHUs:
OHa 00ecTieunBacT M3yUYCHNUE IPYTUX TUCIUIIINH, KaK €CTECTBEHHO-HAYIHOT0, TaK
¥ TYMaHHUTApPHOTO ITUKJIOB, €€ OCBOCHUE HEOOXOIUMO IS TTPOIOKCHHSI
o0Opa30BaHUs U B IIOBCETHEBHOM KU3HU. Pa3BuTHE y 00yUYaromuXcsl HAyYHbBIX
MIPEICTABIICHUN O TIPOMCXOXKICHUHU U CYIITHOCTH aJIreOpandecKux aOCTpaKITuii,
criocobe OTpakKeHHsI MaTeMaTHIEeCKOW HAyKOW SIBIICHUH U MPOIIECCOB B MPUPOJIC U
o0IIIecTBE, POJIM MaTEMAaTHIECKOT'O MOJICTUPOBAHUS B HAYYHOM MTO3HAHUH U B
MPaKTUKE CIIOCOOCTBYET (POPMUPOBAHHUIO HAYUHOTO MUPOBO33PEHUS U KAUECTB
MBIIIJIEHUS, HEOOXOAUMBIX JIJIsl afjanTallii B COBPEMEHHOM IU(PPOBOM 0OIIECTBE.
N3yuenue anre6psl oOecrieunBaeT pa3BUTHE YMEHUS HA0II01aTh, CPABHUBATH,
HAXOJIUTh 3aKOHOMEPHOCTH, TPEOYeT KPUTUIHOCTH MBITIUICHHUSI, CTIOCOOHOCTH
apryMEHTUPOBAHHO 00OCHOBBIBATH CBOM JICCTBUS U BBIBOJIBI, ()OPMYITHPOBATH
yTrBepxkaeHus. OcBoeHHE Kypca anreOpsl 00eCeunBaeT Pa3BUTUE JIOTUYECKOTO
MBIIIICHUS 00YYaIONUXCsl: OHA UCTIONB3YIOT JSTYKTHBHBIC U UHTyKTHBHBIC
paccyxaeHus, 0000IeHne U KOHKPETU3AI1I0, a0CTparupoBaHUE U aHAJIOTHUIO.
OOyuenune anredpe mpeanoaaraeT 3HaYUTEIbHBI 00bEM CaMOCTOSITELHOM
JEeSTEIbHOCTH 00YYarOIINXCs, TOATOMY CaAMOCTOSITEIPHOE PElICHHE 3a/1a4
SIBIISICTCS pean3aIueil e TeTbHOCTHOTO MPUHIIAITA 00YICHUS.

B ctpykType mporpammsl yaeOHOTO Kypca «Anredpay 1jisi OCHOBHOTO OOIIETo
o0pa30BaHUsS OCHOBHOE MECTO 3aHHMAIOT COJICPKATEIIbHO-METOTMUECKHIE TINHUU:
«Hwucna v BEIYUCICHUS, «AJITeOpandecKue BIPAKCHUN, « Y PaBHEHUS U
HepaBeHCTBay, « DyHkmm». Kaxaas u3 3TuX coaepkaTeaIbHO-METOTUICCKUX
JUHUHN pa3BUBACTCS HA MPOTHKEHUH TPEX JIET U3YUEHUS Kypca, B3aUMOJCHCTBYS C
JIPYTUMU €T0 TUHUAMU. B X0/1e n3ydeHus: yueOHOTo Kypca 00ydJaromuMest
MPUXOIUTCS JIOTHYECKH PacCyKIaTh, UCIIONH30BATh TEOPETUKO-MHOKECTBEHHBIH
S3BIK. B CBsI3M ¢ 3TUM B mporpaMMy yueOHOTO Kypca « Anredpay BKIFOUCHBI
HEKOTOPBIE OCHOBBI JIOTHKH, IIPE/ICTABIICHHBIC BO BCEX OCHOBHBIX pa3jeiax
MaTEeMaTUYECKOro 00pa3oBaHMs U CIIOCOOCTBYIONIME OBIAJCHUIO 00yYatOUUMUCS
OCHOB YHUBEPCAIBHOTO MaTeMaTH4eCcKoro si3bika. CoaepikaTenbHOl U
CTPYKTYPHOI 0COOCHHOCTBIO Y4eOHOT0 Kypca «ANredpay sIBISETCS €ro
VHTETPUPOBAHHBIA XapaKTep.

Conepxanue TuHUU «Yuclia U BBIYUCICHUSD CITYKUT OCHOBOM JJIsl TallbHEUIIIEero
M3YUYCHUS] MAaTEMATUKH, CIIOCOOCTBYET PA3BUTHUIO Y 00YUAIOIIHNXCS JIOTUYECKOTO
MBITUICHUS, QOPMUPOBAHUIO YMEHUS MMOJIB30BAThCS AITOPUTMAMU, a TAKXKE
MPUOOPETEHUIO MPAKTUIECKUX HABBIKOB, HEOOXOIUMBIX JJISI TOBCEAHEBHOM
KU3HU. Pa3BUTHE MOHATHS O YHCIIE HA YPOBHE OCHOBHOTO 00IIIET0 00pa30oBaHUs



CBSI3aHO C PAIMOHAIILHBIMHU U UPPAIMOHAIBHBIMU YUCTaMH, (OPMUPOBAaHUEM
MPEACTaBICHUM O JEHCTBUTEILHOM YHCIIE. 3aBEPIICHUE OCBOCHUS YUCIOBOM
JVMHUHA OTHECEHO K CpeHeMy o01ieMy 00pa30oBaHHIo.

Conepkanue JByX aireOpandeckux JUHUM — « AreOpanueckue BhIpaKeHus» 1
«YpaBHEHHMS 1 HEPABEHCTBa» CIIOCOOCTBYET (DOPMUPOBAHUIO Y 00YUAIOLIUXCS
MaTEeMaTHYECKOTO ammapaTa, He0OX0IUMOT0 ISl pEHICHHS 3a/1a4 MaTeMaTHKH,
CMEXKHBIX IIPEIMETOB U MPaKTUKO-OPUEHTHPOBAHHBIX 3a/1a4. Ha ypoBHe
OCHOBHOT0 00111ero o0pa3zoBaHMsl y4eOHBI MaTepual rpyninupyercss BOKpyr
palMoHaIbHBIX BbIpAKEHUHN. AnreOpa 1eMOHCTPUPYET 3HAUEHNE MAaTEMAaTUKH KaK
A3bIKA JUISL IOCTPOCHMSI MAaTEMaTHUYECKUX MOJIEJIeH, OMMCaHUs TPOLIECCOB U
SBJIEHUI peanbHOro Mupa. B 3amaun o0ydyenus anredpe BXOIAT TaKxKe
JayibHEeNIIIee pa3BUTHE AITOPUTMUYECKOTO MBIIIIICHHSI, HEOOXOIUMOT0, B
YaCTHOCTH, JJI1 OCBOCHUS Kypca HH(OPMATUKU, U OBIIJICHUE HaBbIKAMU
JeNyKTUBHBIX paccyxaenuil. [IpeobpazoBanne cMMBOIBHBIX (OPM CIIOCOOCTBYET
pa3BUTHUIO BOOOPaKEHUS, CIIOCOOHOCTEN K MaTeMaTHI€CKOMY TBOPUECTBY.

Conepxanve (GyHKIIMOHATLHO-TpadUICCKON JIMHUH HAIICJICHO HA ITOTyYeHUE
00yJaroMMUCS 3HAHUHN 0 QYHKIUAX KaK BaXKHEHUIIIEH MaTeMaTHIeCKOW MOICITH
JUTSL OTIICAHMS I UCCIICIOBAHMSI Pa3HOOOPA3HBIX MPOIIECCOB U SIBJICHUN B TIPUPOJIS
u obmectBe. M3yyenune matepuana CnocOOCTBYET pa3BUTHIO Y O0yYAIOIIMXCSA
YMEHUS UCIIOJIb30BATh PA3IMYHbIE BhIPA3UTEIIbHBIC CPEICTBA SI3bIKA MATEMATHUKH —
CJIOBECHBIE, CAMBOJIMUECKHE, rpadudecKre, BHOCUT BKJIA] B (hOPMHPOBAHUE
MIPEICTABIICHUIA O POJIM MAaTEMAaTHUKU B PA3BUTHH [UBUIN3AIUN U KYJIbTYPHI.

CornacHo yueOHOMY IJ1aHy B 7-9 Kilaccax u3ydaercsl yueOHbIl Kypc «Anredpay,
KOTOPBIN BKIIIOYAET CJIEAYIOIINE OCHOBHBIE pa3Jieibl cojepxanus: «Hucna u
BBIYHCIICHUSD, «AJIreOpanyecKue BhIpAXKEHUS», « Y paBHEHUSI U HEPABEHCTBAY,
«DYHKIUW.

Ha uzyuenue yue6HOro Kypca «Anredpa» orBoautca 306 yacos: B 7 kiacce — 102
yaca (3 yaca B Heziento), B 8 kinacce — 102 gaca (3 yaca B Henento), B 9 kiacce —
102 yaca (3 yaca B HeZIEJIIO).

COLAEPXAHUE ObYUYEHNMA
7 KIIACC
Yucna 1 BBIYMCICHUS

JIpo6u OOBIKHOBEHHBIE U IECATUYHBIE, IEPEX0]T OT OAHOU (POPMBI 3amTUCH APOOEit
K npyroii. [ToHsATHE parMoHATILHOTO YHMCIIA, 3aMHCh, CPABHEHHE, YIIOPSAI0YNBAHUE



paIMoOHANIBHBIX Ynces. ApudMeTrndecKue AeMCTBUS C palliOHATBLHBIMY YHCIaMHU.
Pemenue 3ama4 u3 peaqbHON NPAKTUKKA HA YaCTH, HAa IPOOH.

CreneHs ¢ HATypaJIbHBIM MOKa3aTeJIeM: ONpeielieHHe, Mpeodpa3oBaHue
BBIpaKEHUI Ha OCHOBE OIpeJIeICHUs, 3alUCh 00JIbIINX yucen. [IpoieHThl, 3anuch
MIPOIICHTOB B BUJIE IPOOU U APOOU B BHJIE MPOIEHTOB. Tpy OCHOBHBIE 33/1aUl Ha
MPOLCHTHI, PEIICHUE 3a7a4 U3 PEATbHON MPAKTUKHU.

IIprumeHeHue MprU3HaKoB JEIMMOCTH, PA3JIOKEHUE HA MHOKUTEIIN HATYPAJIbHBIX
YUCElL.

PeanbHble 3aBUCUMOCTH, B TOM YHCIIE TIpAMast U 00OpaTHas MPOMOPLHUOHATBHOCTH.
AnreOpandecKkre BhIPAKEHHUS

[TepemeHHbIE, YUCIIOBOE 3HAUCHUE BBIPAKCHUS C TIEpeMeHHOU. JlomycTrMbIe
3Ha4YeHUs epeMeHHbIX. [IpecTaBnenne 3aBUCUMOCTH MEX Ty BEIIMIMHAMHE B BHJIE
dbopmybl. Beraucnenus o gopmynam. [IpeodpazoBanne OYKBEHHBIX BHIPQXKECHHI,
TOXKJIECTBEHHO PaBHBIC BRIPAXKEHUS, IPABUIIA MPEOOPA3OBAHMS CYMM U
MIPOU3BEICHUH, TIPABUIIa PACKPBITHS CKOOOK U MPUBEIEHUS MOJO0HBIX ClIaraeMbIX.

CBOICTBA CTENEHU C HATYPAIBHBIM OKA3aTEJIEM.

OnuouwieHnsl 1 MHOTOWIEeHbI. CTeneHb MHOTOUJIeHA. ClI0)KEeHHE, BRIUUTAHUE,
YMHOXEHHUE MHOTOWICHOB. DOpMYyIIbl COKpAIIEHHOTO YMHOXKEHHUS: KBapaT
CYMMBI U KBajipaT pazHocTH. Dopmyia pazHOCTH KBaapaToB. Paznoxenue
MHOTOYICHOB Ha MHOKHUTEIIH.

YpaBHEHHS U HEPABEHCTBA

VYpaBHEHUE, KOPEHb YpaBHEHUS, ITpaBuiia NpeoOpa3oBaHUsl ypaBHEHMS,
PABHOCHJIBHOCTh YPAaBHEHU.

JInHerHoe ypaBHEHHUE C OJTHOM NEPEMEHHOU, YUCIIO KOPHEN JINHEWUHOTO
YpaBHEHUS, pEIICHUE JINHENHBIX ypaBHEHUI. COCTaBIEeHUE YPaBHEHUN 10
YCIIOBHIO 3a7jauu. Pelienre TeKCTOBBIX 3a/1a4 € IIOMOILBIO YPaBHEHUM.

JluneiiHoe ypaBHEHHE C ABYMsI IEPEMEHHBIMU U ero rpaduk. Cucrema qByx

JIMHEWHBIX YPaBHEHUH C IBYMsI IEPEMEHHBIMU. Pelienre cucreM ypaBHEHUM
cnocoboM noacTaHoBKH. [IpruMepsh! perienrs TeKCTOBBIX 3a7au ¢ TOMOIIBIO

CUCTEM YPaBHECHUM.

OyHKIUU

Koopaunara Touku Ha npsiMoid. YucinoBbie MpoMeKyTKH. PaccTosiHue Mex 1y
JIBYMSI TOYKaMU KOOPJIMHATHOU MPSIMOM.



[IpsimoyrosibHast cucteMa koopauHar, ocu Ox u Oy. Abcuucca u opAuHaTa TOUYKU
Ha KOOPAWHATHOU M1ockocTH. [Ipumepsl rpagukoB, 3a1aHHBIX (OPMYIaMU.
Yrenue rpadukoB peanbHbIX 3aBucuMocTei. [lonarue ¢pynkmuu. ['padux
¢ynkuuu. CoiictBa pyHKuuMid. JIuneiiHas pynkuus, e€ rpaduk. 'padpuk pyHKmm
y = [x|. 'padmyeckoe pemieHne TMHENHBIX YPABHEHUI U CUCTEM JIMHEHHBIX
YpPaBHEHHUM.

8 KITACC
Yucna ¥ BEIYUCIIEHUS

KBaapatHsblil kopeHb U3 uncia. [lonstre 06 uppanmoHaibHOM yucie. JleciTuuHbie
NpUOIMKEHUS UPPAaLMOHAIBHBIX YyKcesl. CBOMCTBa apu(PMETHUECKUX KBAPATHBIX
KOpPHEHN M UX MPUMEHEHUE K MTPEOOPA30BaHUIO YUCIOBBIX BBIPAKEHUN U
BBIYMCJICHUSAM. [[€MICTBUTEIILHBIE YHCIIA.

CreneHs ¢ 1eIpIM ToKa3aTeneM 1 e€ cporictBa. CTaHmaapTHas 3aIUCh YUCIA.
AnreOpandecKkre BhIPKCHUS
KBaapatHbril TpéxwiieH, pa3noKeHne KBaAPaTHOTO TPEXWICHA Ha MHOKHUTEIIH.

AnreOpanyeckas 1poos. OCHOBHOE CBOMCTBO airedpandeckoil n1podu. Cioxenue,
BBIYUTAHUE, YMHOXEHUE, JIeJICHNE alreOpandeckux Apodei. PaiimonanibpHbIe
BBIPAKEHUSI U UX TIpeoOpa3oBaHuE.

YpaBHEHUS U HEPABEHCTBA

KBaapatHoe ypaBHeHue, hopmysia KOpHEH KBaIpaTHOTO ypaBHEHUA. Teopema
Buera. Pemenne ypaBHeHUM, CBOISIIMXCS K JMHEWHBIM U KBAJIPATHBIM.
[Ipocreiimume ApoOHO-pallMOHAIBHBIE YPABHEHHUS.

['paduueckas uHTEprIpeTanus ypaBHEHUH C IByMsI IEPEMEHHBIMU U CUCTEM
JIMHEWHBIX YPaBHEHUN C IBYMsI IEpEMEHHBIMU. [IpuMepshl pereHus: cuctem
HEJIMHEMHBIX YPABHEHUN C IBYMS IIEPEMEHHBIMMU.

Pemenue TeKCTOBBIX 3a/1a4 anre0Opandeckum CrocoOoM.

UucnoBble HEPABEHCTBA U UX CBOKMCTBA. HEpaBEeHCTBO ¢ OJTHOM MEPEMEHHOM.
PaBHOCHIIBHOCTH HEPABEHCTB. JINHENHBIE HEPABEHCTBA C OJIHOM MEPEMEHHOM.
CucTembl JINHEMHBIX HEPABEHCTB C OJHON NIEPEMEHHOM.

OyHKIMHU

[Tonsitue pynkuuu. O6macTh ONMpeIEICHNs U MHOKECTBO 3HAUCHHU N (PYHKITUH.
CriocoObI 3aanust QyHKIIHMA.



['padux dynkuuu. Yrenue cBoiicTB pyHkiuu no e€ rpaduxy. [Ipumepst rpadukos
GYHKINN, OTPAXKAIOMIUX PeaTbHbIC MPOIIECCHI.

DyHKITUY, ONUCHIBAIOIINE MIPSMYIO U 00paTHYIO IPOMTOPIIMOHATLHBIC
3aBHCHMOCTH, UX rpaduku. Oyskun y = x2, y = x3, y = \x, y=|x|. [padudeckoe
pellIEHUE YPAaBHEHUN U CUCTEM YPABHECHUU.

9 KITIACC
Yucna ¥ BEIYUCIIEHAS

PanyionanbHbie yncia, uppalMoHalbHbIE YUCIia, KOHEUHbIE U OECKOHEUHbIE
JeCATUYHbIC TpoOU. MHOXKECTBO JIEUCTBUTEIBHBIX YHUCEII, TEUCTBUTEIBHBIC YU CIIA
KaK OECKOHEUHbIE JIeCATHUYHbBIC TpoOu. B3aMHO 0JTHO3HAYHOE COOTBETCTBHUE
MEXKIY MHOKECTBOM JIEMCTBUTEIBHBIX YUCEII U KOOPIAUHATHOMN IIPSAMOU.

CpaBHeHI/IC ,ZICﬁCTBHTCJ'II)HLIX YHCCII, apI/I(i)MGTH‘IGCKI/IG ,HGfICTBPISI C
,Z[CﬁCTBI/ITGJII:HbIMH YHCJIaMHU.

Pazmepsl 00BEKTOB OKPYIKAIOIIETO MUPA, JUTUTEILHOCTh TIPOIIECCOB B
OKPY’KaIOIEM MHUpE.

[TpubnnxénHoe 3HaYeHUE BEIUYHUHBI, TOUHOCTb NpUOImkeHus. OKpyrieHue
yucen. [Ipuknaka u olieHKa pe3ybTaToB BEIYUCICHHM.

YpaBHEHUS U HEPABEHCTBA
JInnentHoe ypaBHeHuUe. PenieHne ypaBHEHUN, CBOASIUXCS K TUHEUHBIM.

KBagpatHoe ypaBHeHue. Pemienne ypaBHEHUM, CBOIAIIMXCS K KBAIPATHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl penieHns ypaBHEHUN TPEThEN U YETBEPTON
CTEIIEHEN Pa3JIOKEHUEM Ha MHOKUTEIH.

Pemenue I[pO6HO-paHI/IOHaJII>HBIX ypaBHGHHfI. Pemenue TekCTOBBIX 3aJga4
aHFC6paI/ILICCKI/IM MCTOJOM.

VYpaBHEHUE ¢ IBYMs IEPEMEHHBIMU U ero rpaduk. Pemenue cucrem aByx
JIMHEWHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMU. Pelienue cucreM 1ByX ypaBHEHHH,
OJIHO U3 KOTOPBIX JIMHEHHOE, a IPyroe — BTOpoM creneHu. ['papuyeckas
MHTEPIIPETAlNs] CUCTEMBI YPABHEHNUN C IBYMS IEPEMEHHBIMH.

Pelrienrie TEKCTOBBIX 3aJ1au anreOpanyeckuM CrocoOoM.
YucnoBble HEPABEHCTBA U X CBOMCTBA.

Pemenve MMHENHBIX HEPABEHCTB C OAHOM IepeMeHHOU. Pemenne cucrem
JIMHEMHBIX HEPABEHCTB C OAHOM nepeMeHHor. KBajgpaTHbie HepaBeHCTBaA.



['paduueckas nHTEpIIpETAINS HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMS
MIEPEMEHHBIMU.

OyHKIUA

KBagparnunas ¢pynkuus, e€ rpadux u coiicta. [lapadona, koopauHaThl
BEPILMHBI 1apadoIibl, OCb CAMMETPUU NapadOJIbl.

I'paduku byukumit: y =kx, y=kx +b, y=k/x, y=x3, y=Vx, y =|x| , n ux
CBOMCTBA.

YucoBble MOCIEA0BATEIBHOCTH U Imporpeccuun

[ToHATHE YHUCIIOBOM MOCIEAOBATENBHOCTH. 3aJAHUE TTOCIIEN0BATENBHOCTH
peKyppeHTHOH (hopmyIion U popMyIIoii #-To yjeHa.

Apudmernueckas u reomeTpuueckas nporpeccun. GopMyIibl #-T0 YjieHa
apu(PMETUIECKON 1 T€OMETPUUECKON MTPOTPECCHl, CYMMBI TIEPBBIX /1 YJICHOB.

N306paxenne wieHOB apu(hMEeTHIECKOM U TEOMETPUUYECKON MPOrpeccuil TOUKaMu
Ha KOOPAMHATHOM IJIIOCKOCTH. JIMHENHBIN ¥ DKCIIOHEHIIMAIBHBIN pOCT. CIIOKHbBIE
IIPOLICHTHI.

[IJTAHAPYEMBIE PE3VJIBTATBI OCBOEHUSA [TPOI' PAMMBI YYHEGHOI'O
KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA30OBAHIA

JIMYHOCTHBIE PE3VYJIbTATDBI

JInuHOCTHBIE pe3yabTaThl OCBOEHUS MIPOrpaMMBbl YHEOHOT0 Kypca «Asredpar»
XapaKTepU3yIOTCS:

1) maTproTHyecKoe BOCITUTAHUE:

MIPOSIBJICHUEM MHTEpECA K MPOLIJIOMY M HACTOSILIEMY POCCUMCKON MaTEMaTHKH,
LIEHHOCTHBIM OTHOILLIEHUEM K JOCTHMKEHUSM POCCUHUCKUX MATEMATHKOB U
POCCHICKON MaTeMaTUYECKOM IKOJIbI, K UCITOJIb30BAHUIO 3TUX JTOCTHXEHUU B
JIPYTUX HAyKaX W MPUKIAIHBIX chepax;

2) IrpaXXaaHCKOC U NYXOBHO-HPAaBCTBCHHOC BOCIIMTAHUC!

TOTOBHOCTBIO K BBITIOJTHEHUIO 00sI3aHHOCTEH IpaXkJIaHNHA U PeaTn3alliy ero Mpas,
MPEICTABICHUEM O MATEMATHYECKUX OCHOBAX ()YHKIIMOHUPOBAHUS PA3THUHBIX
CTPYKTYD, SIBICHHM, IPOIIEAYP IPaKIaHCKOTO 00IIecTBa (HampuMep, BHIOOPHI,
OTIPOCHI), TOTOBHOCTHIO K OOCYKICHUIO ITHIECKUX MPOOIJIEM, CBI3aHHBIX C



IMPAKTHYCCKUM ITPUMCHCHUCM I[OCTI/DKGHI/Iﬁ HAaYKH, OCO3HAHUCM BAKHOCTHU
MOPaJIbHO-3THUYCCKHUX IIPHUHIUIIOB B ACATCIIBHOCTH y‘-IéHOFO;

3) TpyZl0BO€ BOCIIUTAHUE:

YCTAaHOBKOM Ha aKTUBHOE y4aCTHE B PEIICHUH MPAKTUYECKUX 3a]1a4
MaTeMaTU4YECKOW HANpPaBICHHOCTH, OCO3HAHUEM Ba)KHOCTH MAaTEMATHYECKOTO
oOpa30oBaHus Ha MPOTSHKEHUH BCEH JKU3HU I YCIEIIHON MPOQeCcCHOHATbHON
JIESATEILHOCTH U PA3BUTHEM HEOOXOMMBIX YMEHUN, OCO3HAHHBIM BHIOOPOM U
MOCTPOCHUEM UHIUBUYyAIbHON TPACKTOPUU 00pa30BaHMS M )KU3HEHHBIX TUIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 3CTETUYECKOE BOCITUTAHHE:!

CHOCOOHOCTHIO K SMOIIMOHAIIBHOMY M 3CTE€TUYECKOMY BOCIIPUSITHIO
MaTeMaTU4YeCKUX 0OOBEKTOB, 3a/1a4, PELICHUH, pACCY ACHUI, YMEHUIO BUACTD
MaTeMaTHYECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) LEHHOCTHU HAYYHOI'O MO3HAHUSA:

OpHEHTALEN B IEATEIIBHOCTH HA COBPEMEHHYIO CUCTEMY HAay4HBIX
MPEICTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOJIbI U
oOu1ecTBa, HOHMMaHUEM MaTEMAaTUYECKON HAYKH KaK cepbl 4eTOBEUECKON
JIEATEIIbHOCTH, ITAIOB €€ pa3BUTHS U 3HAYNMOCTH JUJIS1 PA3BUTHUS LIMBUIIN3ALINH,
OBJIQJICHUEM SI3BIKOM MAaTEMAaTUKH U MATEMAaTHYECKON KyJIbTypOU KaK CpPEICTBOM
MO3HAHUS MUPA, OBJIAJEHUEM MPOCTEUIIMMH HABBIKAMU UCCIIEN0BATEIBCKOM
NEATENbHOCTH;

6) dbuzmveckoe BocuTanue, GOpMUPOBAHHUE KYJIBTYPHI 3I0POBbS U
HMOIMOHAIILHOTO OJIArOTOTy NS

FOTOBHOCTBIO MPUMEHSITh MAaTEMaTUYECKUE 3HAHUSI B UHTEPECAX CBOETO 3/I0POBBS,
BEJICHUS 3JI0POBOro 00pasa >kU3HHU (3710pOBOE NMUTaHKE, COATAHCUPOBAHHBIM
PEXHM 3aHATUN U OTIBIXA, PETYIApHAs PU3HIeCcKasi akTUBHOCTS ),
c(hOpMHUPOBAHHOCTHIO HaBbIKa pedICKCUH, MPU3HAHKEM CBOETO MpaBa Ha OIMIHOKY
U TaKOT'0 e MpaBa JIPyroro 4ei0BeKa;

7) 9KOJIOTMYECKOE BOCITUTAHUE:

OpHEHTalMEN HA MPUMEHEHNE MaTeMaTHYECKIX 3HaHUHN ISl peLIeHUs 3a1a4 B
00J1acTH COXPAHHOCTH OKPY>KaIOIIEH cpebl, INTAHUPOBAHUS TIOCTYIIKOB M OIICHKU
UX BO3MOKHBIX MOCIEACTBUI JJIs1 OKPYIKAIOIIEH Cpebl, 0CO3HAHUEM IJ100aTbHOTO
XapaKkTepa S3KOJOTMYECKUX POOJIEM U ITyTEH UX peLIeHUS;

8) aganranyst K UISMCHAIOINUMCS YCIIOBUAM COIII/IaJIBHOﬁ )51 HpHpO}IHOﬁ CpCAabI:



TOTOBHOCTBIO K IECTBUSAM B YCJIOBUAX HEONPEAEIEHHOCTH, ITOBBIIIEHUIO YPOBHS
CBOEH KOMIIETEHTHOCTHU YEPE3 NMPAKTUYECKYIO IESTENBHOCTD, B TOM YUCIIE YMEHUE
YUHUTBCS Y APYTUX JOJEH, IPUOOPETaTh B COBMECTHOM JAESATEIBHOCTH HOBBIE
3HAHUS, HABBIKM U KOMIIETEHIIUN U3 ONBITA IPYTHX;

HEO0OXOMMOCTHIO B POPMHUPOBAHNUU HOBBIX 3HAHUI, B TOM 4YHCIie (POPMYIUPOBATH
UJieH, MOHATHS, TUTIOTE3bl 00 0OBEKTAX U SIBICHUSIX, B TOM YHCIIE PaHee
HEU3BECTHBIX, 0CO3HABATh 1€(PULIUTHI COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH,
IUTAHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIIMIO, BOCIPUHUMATH CTPECCOBYIO
CUTYAIINIO KaK BBI30B, TPEOYIOMINI KOHTPMEP, KOPPEKTHPOBATH TPUHUMAEMBIE
pEIIeHs U IeHCTBHsI, POPMYIUPOBATH U OIICHUBATH PUCKHU U TIOCTIEACTBUS,
dbopMUpOBaTH OIBIT.

METAIIPEIMETHBIE PE3VYJIBTATBI
[To3HaBaTenbHBIC YHUBEPCAIbHBIC YUCOHBIC ICUCTBUS
ba3oBrie nornueckue IeCTBUA:

BBISBJISITh Y XapAaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKA MATEMATHIECKUX
O0OBEKTOB, MOHATUH, OTHOIIEHUI MEXTy MOHATUIMH, POPMYIUPOBATH
OIpEJENICHHS TOHATHI, yCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(pUKALIIH,
OCHOBaHMSI /17151 0000IEHNS U CPAaBHEHHUSI, KPUTEPUHU TPOBOJUMOTO aHAJIN3a;

BOCIIPUHUMATh, (POPMYJIHUPOBATH U TPEOOPA30BHIBATE CYKJICHUS: YTBEPAUTEIIbHbBIE
U OTpUIIATEIbHBIC, EIUHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MAaTEMATUYECKUE 3AKOHOMEPHOCTH, B3aUMOCBS3HU U IPOTUBOPEYUS B
(akrax, JTaHHBIX, HAOTIOJEHUSAX U YTBEPKACHUAX, IPEAJIaraTb KpUTEPUH TS
BBISIBIICHUS 3AKOHOMEPHOCTEN U IPOTUBOPEUHNI;

ACJIaTb BbIBOJbI C UCIIOJIb30BAHUEM 3dKOHOB JIOTUKH, JCAYKTUBHBEIX U
HMHAYKTHBHBIX YMOBaKJ]IO‘ICHI/Iﬁ, yMOBaKHIOIIGHI/Iﬁ I10 aHaJIO0I'nuu,

pa30upaTh 10Ka3aTEIbCTBA MATEMATHYECKUX YTBEPKACHUH (TMIPSMBIE U OT
MPOTUBHOTO), TPOBOJIUTH CAMOCTOSTEIILHO HECIOKHBIEC TOKA3aTeIbCTBA
MaTeMaTU4YeCKUX (haKTOB, BHICTPANBATH apTyMEHTAIUIO, TPUBOJAUTH PUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC PACCYKICHHUSI;

BBIOMPATH CIIOCOO pelIeHus yueOHOM 3a/1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB
pelieHus, BBIOMpaTh Hanbosee MoaX0AUIUN C YYETOM CaMOCTOSTENBHO
BBIJICJICHHBIX KPUTEPHUEB).



Ba3oBble nccienoBarejbcKkue 1eHCTBUSA:

MCII0JIb30BaTh BOMPOCHI KaK UCCIEA0BATEIbCKUN NHCTPYMEHT MTO3HAHU,
(bopMyIMpOBaTh BONPOCHI, (PUKCUPYIOLIME TPOTUBOPEUHE, TPOOIEMY,
CaMOCTOSATENILHO YCTaHABIMBATh HCKOMOE U JaHHOE, (HOPMUPOBATH TUIIOTESY,
apryMEHTUPOBATH CBOIO MO3UIUIO, MHEHUE;

IIPOBOMTD 10 CAMOCTOSATEIBHO COCTABJCHHOMY IIAaHY HECIOXHBIN IKCIICPUMEHT,
HEeOOJIBIIIOE UCCIICAOBAHUE TI0 YCTAHOBJICHHIO 0COOCHHOCTEH MaTeMaTHYECKOTO
00BbeKTa, 3aBUCHUMOCTEH 00BEKTOB MEXKIY COOOi;

CaMOCTOATETHLHO (OPMYITHPOBATH 0OOOIICHNS M BBIBOJIBI IO PE3YJIbTaTaM
MPOBENEHHOIO HAOMIOAEHUS, UCCIIEIOBAHUs, OLIEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YJIbTaTOB, BEIBOJOB U 000OIIEHUIA;

IMPOTHO3UPOBATE BOSMOKHOC PAa3BUTHUC IIPOLECCA, a TAKIKC BEIABUI'aTh
IMMPCAITIOIOKCHUA O €I'0 pa3BUTHUHU B HOBBIX YCIIOBUAX.

PaGota ¢ undopmaruei:

BBIABJIATH HCAOCTATOYHOCTD M M30BITOYHOCTD I/IHCI)OpMaHI/II/I, JaHHBIX,
HCO6XOI[I/IMBIX AJI1 pCIICHUSA 3a1a9M,

BBIOMPAThH, aHATTU3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIIPETUPOBATD
MH(OPMAIUIO Pa3TUYHBIX BUIOB U (OPM MPEICTABICHHUS;

BBIOMpATh (hopmy npeacTaBiaeHUss HHGOPMAIIMU U WIUTIOCTPUPOBATH PEIIacMbIe
3aJlayd CXeMaMH, TuarpaMMamMu, HHOU rpaduKoil 1 1X KOMOWHAIIUSAMH,

OLIEHUBATh HAAEKHOCTh MH(OPMALIUU IO KPUTEPUSIM, TIPEITIOKEHHBIM yUUTEIEM
WIH CPOPMYIHMPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHUKaTHBHBIE YHUBEpCATIbHBIE YUEOHbIE ACHCTBUS:

BOCIIPUHUMATh U (POPMYITHPOBATH CYKJICHUSI B COOTBETCTBUU C YCIOBUSIMH U
HEeIsIMU OOIIEHUS, ICHO, TOYHO, TPAaMOTHO BBIpa)kaTh CBOIO TOUKY 3pEHUS B
YCTHBIX U MMCbMEHHBIX TEKCTaxX, JAaBAaTh MOSACHEHHUS 110 X0y PELICHUS 3a1a4H,
KOMMEHTUPOBATh MOJIYYCHHBIN PE3YJIbTAT;

B X0J1e 00CYXJACHUS 33]aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIa€MOM TEMBI,
po0JIeMBI, PelIaeMOi 3a/1a4u, BBICKA3bIBATh UJIEU, HALICJICHHbIE HA TTIOMCK
pELICHMS], COMTOCTABIATh CBOM CYXKIEHUS C CY>KIECHUSMHU JPYTUX YUYACTHUKOB
Juanora, OOHapy»KUBaTh pa3Iuyre U CXOJACTBO MO3ULIUNA, B KOPPEKTHOMN popme
(bopMyIMpPOBATH PA3HOIIIACHS], CBOU BO3PAXKEHUS;



IIPEACTABIATH PE3YyJIbTATHI PELICHU 3aa4H, SKCIIEPUMEHTA, UCCIIEI0OBaHu,
MPOEKTa, CAMOCTOSITETILHO BHIOMPATh (pOpMAT BBICTYIUICHUS C YUETOM 3aj1a4
MIPE3EHTALMN U OCOOEHHOCTEN ayIUTOpUY;

MMOHUMATh U UCIIOJIb30BaTh IPEUMYILECTBA KOMAaHIHOW M MHIUBUYaJIbHOU
paboOTHI MPHU pPEIICHUN YUEOHBIX MaTeMaTHYECKHUX 3a/ad4;

MPUHUMATBH 1EJIb COBMECTHOM JESITeTbHOCTH, TUIAHUPOBATh OPTaHU3AIHIO
COBMECTHOM pabOThI, paclpeaesiaTh BUAbI padOT, I0TOBAPUBATHCS, 0OCYKIATh
MIPOIIECC U Pe3yabTaT paboThl, 0000IIaTh MHCHHS HECKOJBKHUX JIFOICH;

y4acTBOBATh B IPYIIOBBIX hopMax padboTsl (00CyKaeHMS, 0OMEH MHEHUSIMU,
MO3TOBBIE€ IITYPMBI U JIPYTHE), BBIIOIHATH CBOIO YaCTh paOOThI U KOOPJIAUHUPOBATh
CBOM JIEUCTBUS C IPYTMMHU YWICHAMH KOMaH/bl, OLICHUBATh Ka4€CTBO CBOETO
BKJIaJla B OOIMI MPOJIYKT MO KPUTEPUIM, CPOPMYIUPOBAHHBIM YUACTHUKAMHU
B3aUMOJIEUCTBUSL.

PerynstuBHble yHUBEpCAIbHBIC YUCOHBIC TCHUCTBUS
Camoopranuzanusi:

CaMOCTOATEILHO COCTABIIATH IIJIaH, AJITOPUTM PELICHUS 3aAa4d (MM €ro 4acTh),
BBIOMPATH CIIOCOO PEICHUS C YUETOM UMEIOIINXCA PECYPCOB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMEHTUPOBATh U KOPPEKTHUPOBATH BAPUAHTHI PELICHUM C
y4€TOM HOBOM MH(pOpPMALIUH.

CaMOKOHTpOJIB, 3MOIII/IOHaJII>Hl)If/’I HHTCJJICKT:

BIIAJCTh CIIOCOOAMH CaMOTPOBEPKU, CAMOKOHTPOJIS TIPOIlecca U pe3yibTara
peluieHrs MaTeMaTUYeCKOM 3a1a4u;

MPEABUIIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PELICHUH 33]1a4H,
BHOCUTBH KOPPEKTHUBBI B IESITEIbHOCTh HA OCHOBE HOBBIX 0OCTOATENBCTB,
HaMJIEHHBIX OIIHUOOK, BBISIBJIEHHBIX TPYIHOCTEH;

OILIEHWBATh COOTBETCTBUE PE3yJIbTATa JACITEILHOCTH TIOCTABIICHHON TSN U
YCIIOBUSIM, OOBSICHATH TPUUUHBI JOCTUKEHUS WM HETOCTUKEHUS 1SN, HAXOIUTh
OIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

[NPEAMETHBIE PE3VJIbTATBI

K koHiry o0y4yeHus B 7 kiaacce 00y4darOmUiics MOTYYUT CIEAYIOIUE TPEIMETHbBIE
PE3YNbTATHI:

Yucia v BBIYMCICHUS



BrImonHsTh, cOYeTast yCTHBIE M MUChbMEHHBIE PUEMBI, apu(PMETHIECKUE TEUCTBUS
C PaMOHAIBHBIMU YHCIIAMU.

HaxonuThk 3HaUY€HHS YUCIOBBIX BBIPAKEHUN, IPUMEHSITH pa3HOOOpa3HbIE CIIOCOObI
Y IpUEMBI BBIYMCIICHHS 3HAUEHUI TIPOOHBIX BBIPAXKEHUH, COAEPKAILINUX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU.

[TepexomuTh OT 0JTHOM (POPMBI 3aITMCH YHCEN K APYTroii (IpeoOpa3oBhIBAThH
JECATUYHYIO 1Pp0Ob B OOBIKHOBEHHY10, OOBIKHOBEHHYIO B JIECATUYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO ACCATUYHYIO IPOOB).

CpaBHHBATh U YIIOPSIOYMBATH PALIMOHAIIBHBIE YHCTIA.
OKpyrsTh yncna.

BeinoaHsaTh MMPUKUIKY U OLCHKY PC3YJIbTATa BBI‘IHCHGHI/Iﬁ, OICHKY 3HAYCHUH
YHCJIOBBIX BBIpa}KeHHﬁ. BoeinoaHaTh I[GﬁCTBPIH CO CTCIICHAMM C HATYPAJIbHBIMHU
IIOKAa3aTCIIsIMU.

HpI/IMeHHTI) IPHU3HAKU JCIIMMOCTH, PA3JI0KCHHUC HAa MHOKUTCIIN HATYPAJIbHbIX
YHUCCII.

Pemiate ITPAKTUKO-OPUCHTUPOBAHHLIC 3aJla4M, CBA3AHHBIC C OTHOIICHUCM
BCJIIMYHMH, IIPONMOPHIHNOHAIbHOCTBIO BEJIMYNH, ITIPOLICHTAMU, HHTCPIIPETUPOBATD
PE3YJIbTATEI PCUHICHUSA 3aaa4 C y‘léTOM OFpaHI/I‘ICHI/If/’I, CBSI3aHHBIX CO CBOMCTBaMM
pacCMaTpuBaACMbIX 0OBEKTOB.

AnreOpandecKkre BhIPKECHHUS

Hcnonb30BaTh anredOpandecKyro TEPMUHOJIOTHIO U CHUMBOJIMKY, IPUMEHSTH €€ B
IpoLiecCce OCBOEHUS y4eOHOro MaTepHalia.

HaXOJ]I/ITB 3Ha4YCHMUA 6yKB€HHBIX BBIpa)KeHI/II\/’I ITPpH 3aJaHHBIX 3HAYCHUAX
NEPEMCHHBIX.

BrimonHsTh mpeobpa3oBaHus 11€JI0T0 BHIPAKEHHS] B MHOTOWIEH MTPUBEICHUEM
MOIOOHBIX CJIAraéMbIX, PACKPBITUEM CKOOOK.

BBINOIHATE YMHOKEHHE OJJHOWIEHA HA MHOTOYIEH U MHOTOYJIEHA HA MHOTOYJIEH,
NPUMEHSATH (POPMYJIBI KBaJpaTa CyMMBI M KBaJipaTa pa3HOCTH.

OcCyHecTBIATh Pa3ioKEHHE MHOTOWIECHOB HA MHOKHUTEIM C TOMOIIBIO BBIHECEHUS
3a CKOOKH O0IIIero MHOXKUTES, TPYIIUPOBKH ClIaraeMbIX, IpUMEHEHUs! (HopMyJ
COKpaIIEHHOIO0 YMHOXEHHS.



[TpumensTs mpeoOpa3oBaHUsI MHOTOUYJICHOB JIJISl PEIICHUS PA3TUYHBIX 3374 U3
MAaTEMAaTHKH, CMEXHBIX ITPEIMETOB, U3 PEATTbHOW MPAKTUKHU.

Hcrmonb30BaTh CBOMCTBA CTENEHEH C HATYpaTbHBIMH ITOKA3ATEIISIMU JIJIS
npeoOpa3oBaHUsl BEIPAKCHUH.

YPaBHCHI/IH U HCPABCHCTBA

PemaTe nuHeHbIE ypaBHEHUS C OJTHOW IEPEMEHHOM, IIPUMEHSISI IIPaBUIIA
Iepexoia OT UCXOJHOIO YPAaBHEHUS K paBHOCWIBHOMY eMy. [IpoBepsTh, siBIsgeTCS
JIM YUCJIO KOPHEM YPaBHEHUS.

[IpumeHsTh rpadguueckue METOIbl PU PEIIEHUH JIMHEWHBIX YPaBHEHUN U UX
CUCTEM.

[TonpOupaTh IpUMeEpHI Tap YUCEN, ABISIIOIIUXCS pEIICHUEM JIMHEHHOT0 ypaBHEHUS
C IBYMsI IEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOM MJIOCKOCTH rpadvK JIMHEHHOTO YPaBHEHUS C IBYMSI
MEPEMEHHBIMH, TTOIB3YSICh TPa(PUKOM, MPUBOIUTH TPUMEPHI PEIICHUS YPABHEHUS.

Pemmats cuctemsbl ABYX JIMHEWHBIX YPAaBHEHUH C IByMS IEPEMEHHBIMU, B TOM
quclie rpapuyecKu.

CocTaBmsTh U peliaTh JMHEHHOE ypaBHEHUE WIH CUCTEMY JIMHEHHBIX ypaBHEHUI
0 YCJIOBHIO 33Jla4, HHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3a/1a4u
MOJIYYEHHBIN PE3yJIbTarT.

OyHKIMH

N3o0paxxath Ha KOOPJMHATHOU MPSAMOU TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpJMHATaM, JTy4H, OTPE3KH, MHTEPBAJIbI, 3AIIUCHIBATH YUCIOBBIC MIPOMEKYTKH Ha
anreOpandecKoM sI3bIKe.

OtmeyaTh B KOOPAUHATHOM IIIOCKOCTH TOYKHU IO 33JJaHHBIM KOOpAHHATAM,
CTpouTh Tpaduku TuHEHHBIX GyHKIUNA. CTpouTh rpaduk PyHKIUU y = [X|.

OnuceIBaTh C TOMOIILIO (DYHKITHI N3BECTHBIE 3aBUCUMOCTH MEK/Ty BEJIMUNHAMU:
CKOPOCTbh, BpeMs, PaCCTOSIHUE, 1I€Ha, KOJIMYECTBO, CTOUMOCTb,
MIPOU3BOJIUTEIBHOCTD, BpeMsi, 00bEM pabOTHI.

HaxonuTe 3HaueHre GyHKIMY 110 3HAYEHUIO €€ apryMeHTa.

[Tonumats rpadudeckuii ciocod mpeACcTaBIeHUs U aHAIM3a HHPOpMaITUH,
M3BJICKATh M MHTEPIIPETUPOBATH HH(POpMAIHIO U3 TpapUKOB peallbHBIX IPOIIECCOB
U 3aBUCUMOCTEMN.



K xoniry oOydenus B 8 kiaacce 00ydarOmuiics MOTYYUT CIETYIONNE TPEIMETHBIC
pEe3yJIbTATHI:

Yuca ¥ BBIYMCIIECHUS

Hcnonb30BaTh HAYAJIBHBIE TTPEICTABICHUS O MHOXKECTBE JCUCTBUTEIIBHBIX YUCET
JUTSl CPAaBHEHMSI, OKPYTJICHUS U BBIYMCIICHUM, N300pakaTh IEUCTBUTENbHBIE YHCTa
TOYKaMHU Ha KOOPJIMHATHOM MPSIMOU.

[TpuMeHATh MOHATHE apUPMETHUECKOTO KBaIPATHOTO KOPHS, HAXOAUTh
KBaJIpaTHbIE KOPHU, UCTIONB3YS IPH HEOOXOAUMOCTH KaJIbKYJISITOP, BHITIOIHATH
npeoOpazoBaHus BEIPAKECHHM, COIEPIKALINX KBaIpaTHbIE KOPHU, UCTIONb3Y S
CBOMCTBA KOPHEMN.

Ncnonp30BaTh 3anMCcH OOJIBIIUX U MAJIBIX YKCEIT C TIOMOIIIBIO IECITUYHBIX ApoOei
U crerieHer uucia 10.

AnreOpandecKkre BhIPKECHUS

HpI/IMeHﬂTI) IIOHATHUC CTCIICHHU C LICJIBIM ITOKAa3aTCJICM, BBIITIOJIHATDH npeo6pa30BaHHﬂ
BBIpa)KCHHﬁ, COACPIKAUX CTCIICHU C TCJIBIM ITIOKA3aTCJICM.

BBINOHATH TOXKAECTBEHHBIE MPE0OPA30BAHMS PALIMOHATIBHBIX BBIPAKEHUN Ha
OCHOBE IMPaBUJI ICUCTBUI HaJ MHOTOYIECHAMU U aJIreOpanyecKUMH IPOOSIMHU.

PaCKJIaIILIBaTL KBaﬂpaTHLIﬁ TpéX‘IJICH Ha MHOXKHTCJIN.

[TpumensTh peoOpa30BaHUs BRIPAXKCHUM JIJIs1 PEIICHUS PAa3IUIHBIX 33724 U3
MAaTEMAaTHKH, CMEXHBIX ITPEIMETOB, U3 PEATTbHOW MPAKTUKHU.

YpaBHEHUS 1 HEPABEHCTBA

Pewiats nuHeHBIE, KBAaIpAaTHBIE YPABHEHHUS U PAllMOHAJIBHBIE YPAaBHEHMUS,
CBOAIIMECA K HUM, CUCTEMBI IBYX YPABHEHUM C IBYMs IIEPEMEHHBIMU.

IIpoBOANUTE IPOCTEUILINE UCCIIEIOBAHUS YPABHEHUN U CUCTEM YPABHEHUM, B TOM
quclie ¢ MPUMEHEHUEM TpauecKuX MpeACTaBiICHHH (yCTaHABIUBATh, UMEET JIH
YPAaBHEHHE WM CUCTEMA YPABHEHUN PELICHUS, €CJIM UMEET, TO CKOJIBKO, U
npouee).

[lepexoauTh OT c0BECHOM (POPMYIUPOBKH 3a/1a4u K €€ anreOpandeckoi Mot ¢
ITIOMOIIBIO COCTABIICHUS! YPABHEHHUSI WJIM CUCTEMbI YPABHEHUI, HUHTEPIIPETUPOBATH
B COOTBETCTBUU C KOHTEKCTOM 3a/1a4H MOJYyYECHHBIN pe3yJIbTar.

[IpuMeHsATH CBOMCTBA YHCIIOBBIX HEPABEHCTB JIJII CPABHEHM S, OLICHKH, PEIIATh
JIMHEWHBIE HEPABEHCTBA C OJIHOM IIEPEMEHHON U UX CUCTEMBI, 1aBaTh



rpauecKyo WILTIOCTPAIIMI0O MHOXKECTBA PEIICHUI HEPABEHCTBA, CUCTEMBbI
HEPABEHCTB.

OyHKIUA

[ToHrMaTh ¥ UCTIOJIH30BATh (PYHKIIMOHAIBHBIC MIOHSTHS U S3BIK (TEPMUHBI,
CUMBOJIMYECKHE 0003HAYEHUS ), ONIPEACIIATh 3HAaUeHHE (PYHKIIUU 110 3HAUCHUIO
apryMeHTa, ONpeeisaTh CBOMCTBA (PYHKIMH MO €€ rpaduky.

Crtpoutb rpaduku dJIeMEHTAPHBIX QYHKITUN BUJA!

y=k/ix,y=x2,y=x3,y=x|,y= X, OIICHIBATH CBONCTBA UHCIOBO GbyHKIYU 10
e€ rpaduky.

K xonIity oOydenus B 9 kjiacce o0y4aromuiics MOJIyYuT CIASAYIONTUE PEIMETHbIE
pPE3YIBTATHI:

Yucia 1 BBIYUCICHUS

CpaBHI/IBaTB " ynopsa04uBaTh paiiOHAJIbHLIC U UPPAINOHAJIbHBIC YU CJIA.

BoimonHsaTe apI/I(l)MCTI/I‘{eCKI/IC I[efICTBHH C palMOHAJIbHBIMHU YHUCJIaMH, COUCTaA
YCTHBIC U TMCbMCHHBIC HpI/IéMBI, BBIITIOJIHATDb BBIYHMCIICHUA C HPPpAllMOHAJIbHBIMU
YUCJIIaMH.

HaxoauTh 3HaY€HUS CTENEHEN C LEJBIMU ITOKA3aTEeIISIMU U KOPHEW, BBIYUCIISATh
3HAYCHUS YMCIIOBBIX BBIPAKCHUM.

OKpyIJIsITh AEHCTBUTENBHBIC YHUCIIA, BHIOIHATH MPUKUIKY PE3YIbTaTa
BBIYHCIICHUM, OLICHKY YMCJIOBBIX BBIPAKECHUMU.

YpaBHEHUS U HEPABEHCTBA

PemaTte nuHENHbIE M KBAIpAaTHBIE YPABHEHUS, YPABHEHUSI, CBOJSALLMNECS K HUM,
npocTenime ApoOHO-paIllMOHANIbHBIE YPABHEHHUS.

Pemats cucTeMbl AByX JIMHEWHBIX YPABHEHUU C IBYMS IEPEMEHHBIMU M CUCTEMBI
JIBYX YPaBHEHUH, B KOTOPBIX OJJTHO YPABHEHUE HE ABIISETCS JTMHEUHBIM.

Pemars TekcToBBIE 3a/1a4M anreOpanyecKuM ClI0COOOM C IIOMOILBIO COCTABJICHHUS
YPaBHEHHMS WM CUCTEMBI ABYX YPABHEHUH C ABYMS IEPEMEHHBIMMU.

[TpoBOIUTH MPOCTEHIIINE UCCIICOBAHMS YPABHEHU U CUCTEM YPaBHCHHH, B TOM
qHCIIe C MPUMEHEHHEM TpauiecKux MpeACTaBICHUH (yCTaHABIMBATh, UMEET JIN
YpaBHEHHE WIIM CHCTEMa YPAaBHEHHUH PEIICHHUS, €CJIH UIMEET, TO CKOJIBKO, 1
npoyee).



PemaTs nuHeiHBIC HEpaBEHCTBA, KBAAPATHBIE HEPABEHCTBA, N300pakaTh PEIICHUE
HEPABEHCTB Ha YUCJIOBOM MPSIMOM, 3aMUCHIBATh PEUICHUE C TIOMOIILI0 CUMBOJIOB.

Pemats cucTeMbl JIMHENHBIX HEPABEHCTB, CHCTEMbI HEPABEHCTB, BKIIFOUAIOLINE
KBa/IpaTHOE HEPABEHCTBO, N300pakaTh pEIIEHUE CUCTEMbI HEPABEHCTB Ha
YU CIJIOBOU MPSIMOM, 3aIIMCHIBATh PELICHUE C IOMOILBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIICHUH PA3TUYHBIX 33/1a4.
OyHKIUU

Pacnio3HaBaTh GyHKUIMU M3YyYEHHBIX BUJIOB. [10Ka3bIBaTh cCXeMaTUYECKU
pacnoJioKeHHe Ha KOOPAMHATHOM MJI0CKOCTH rpadukoB GpyHKIMH Buaa: y = kx, y
=kx+b y=kix,y=ax2 +bx +c y=x3 y=1x y=|x|, B 3aBUCHMOCTH OT
3HaYEHUU KO3()PUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIMIA.

Crpoutb 1 U300paxkaTb CXeMaTUYECKU rpapuKU KBAIPATUYHBIX (DYHKIIHH,
OINMCHIBATH CBOWMCTBA KBAJPATHUUHBIX (PYHKIIUH MO UX Tpadukam.

Pacno3naBaTh KBajpaTu4Hyto (PyHKIHIO 110 GopMyJie, IPUBOAUTH TPUMEPHI
KBaJIpaTUYHBIX (YHKIUI U3 peanbHOM KU3HH, (DU3UKU, TEOMETPHUH.

YucnoBele MOCIEA0BATEIILHOCTH U Imporpeccuun

Pacrio3naBaTh apuMeTHUECKYIO U TEOMETPUUECKYIO IPOIPECCUH MPU PA3HBIX
crioco0ax 3a/1aHusl.

BEITIONHSATH BRIYMCIIEHUS C UCTIOJB30BaHUEM (OPMYIT N-T'O YiIeHA
apuPMETUICCKON ¥ TEOMETPUUECKON MTPOTPECCH, CYMMBI TIEPBBIX N YJICHOB.

I/I306pa)ICaTB YJICHBI IT10CJICA0OBATCIIPHOCTH TOYKAMHU Ha KOOpHHHaTHOﬁ IITOCKOCTH.

PemaTe 3aa4um, CBsI3aHHBIE C YUCITIOBBIMH MOCIIEAOBATCIILHOCTAMHU, B TOM YHCTIE
3a]1a4M U3 PeaIbHOM JKU3HHU (C MCIIOJIb30BaHUEM KaIbKYISITOPA, ITU(POBHIX
TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHUE

7 KITACC
KonudectBo yacoB DNEeKTPOHHBIC
No /i HaumeHnoBaHue pa3aenoB u TeM (mdpoBbIe)
) IPOrPaMMBbI Bcero Konrponbubie | TIpakTuieckue | ogpasosarenshsie
paboThI paboTHI pecypesI
Uwucna u BerarcieHus. PamonanbHbIe bubmuorexa LHOK
1 -ral 25 1 https://m.edsoo.ru/7f41
qrcia
5b90
bu6mmoreka IJOK
2 AnreOpandeckre BhIPAKEHUS 27 1 https://m.edsoo.ru/7f41
5b90
bubmmoteka IIOK
3 YpaBHEHUs 1 HEPABEHCTBA 20 1 https://m.edsoo.ru/7f41
5b90
bubmmoreka IIOK
4 Koopaunate! u rpaduku. OyHKIIMU 24 1 https://m.edsoo.ru/7f41
5b90
bu6mmoreka IJOK
5 [ToBTOpeHue u 06001IeHNE 6 1 https://m.edsoo.ru/7f41
5b90




OBLIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME
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8 KIIACC

KonnuecTBo yacon OJIEKTPOHHBIC
N 17/ HauMmeHoBaHue pa3iesioB U TEM (mudpoBbIe)
° /1 HpOrpaMMBbI Beero Konrponsnsle | IIpakrnyeckue 00pa3oBaTeIbHbIE
paboThI paboThI pecypesl

. B bu6mmoreka IJOK

. UCJIa U BBIYUCIICHUS. KBaIpaTHBIC 15 https://m.edsoo.ru/7f4
KOPHH 17af8
. . bubmmoteka IJOK

5 vciia u BerauciacHus. CTeneHb ¢ 7 https://m.edsoo.ru/7f4
LCJIBIM ITOKA3aTeIEM 17af8
o bubmmoreka IIOK

CHUSL.

3 Jare PaH‘{CUCKH? BbIPaXK 5 1 https://m.edsoo.ru/7f4
KBaapaTHsiii TpéxuneH 17af8
e bu6mmoreka IJOK

usl.

4 JITCOPAMHCECKHE BLIPDICH 15 1 https://m.edsoo.ru/7f4
AnreOpaunyeckas 1po0b 17af8
v bubmmoteka IJOK

5 PaBHCHUA 1 HEPABCHCTBA. 15 1 https://m.edsoo.ru/7f4
KBanparnasie ypaBHEeHUs 17af8




YpaBHeHus 1 HepaBeHCTBA. CUCTEMBI

bu6mmoreka IJOK

6 . . 13 https://m.edsoo.ru/7f4
ypaBHCHUH 17af8
YpaBHEeHHS U HEPABECHCTBA bubmorexa HOK
7 HI; BeHCTEA P ' 12 https://m.edsoo.ru/7f4
p 17af8
bu6mmoreka IJOK
8 ®yukiuu. OCHOBHBIC MTOHATHUS 5 https://m.edsoo.ru/7f4
17af8
bu6mmoreka I{OK
9 Oynkuuu. YuciaoBsie GyHKIIMU 9 https://m.edsoo.ru/7f4
17af8
bubmmoreka IIOK
10 [ToBTOpeHue n 06001IeHNE 6 https://m.edsoo.ru/7f4
17af8
OBUIEE KOJIMYECTBO YACOB I10 102
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9 KJIACC

KoandecTBo yacoB DIEKTPOHHBIC
Ne /i HanmeHnoBaHue pa3fenoB U TeM (uudpoBbIe)
) IPOIrPaMMBI Bcero Konrposeupie | [IpaxTiieckue obpa3zoBareabHbIE
paboThI paboThI pecypebl
Yuca ¥ BBIYUCICHUS Bubmorexa OK
1 . ' 9 https://m.edsoo.ru/7f41
JIeMCTBUTEIILHBIE YHCTIA 0408
YpaBHEHHS Y1 HEPABEHCTBA. Y PABHCHUSA Bubnworexa [IOK
2 . EHHOﬁ nepeMe}II)Hoﬁ P 14 1 https://m.edsoo.ru/7f41
9d08
VYpaBHeHus 1 HepaBeHCTBA. CHCTEMBI Bubnmorexa [IOK
3 y ;)aBHeHHﬁ P ' 14 1 https://m.edsoo.ru/7f41
9d08
YpaBHEHHUS 1 HEPABEHCTBA Bubmmorexa [IOK
4 HE S P ' 16 1 https://m.edsoo.ru/7f41
P 9408
bubmmoreka [{OK
5 OyHKIMU 16 1 https://m.edsoo.ru/7f41
9d08




bu6mnorexa IJOK

6 YucioBkIe MTOCIEI0BATEILHOCTHA 15 https://m.edsoo.ru/7141
9d08
bu6mnorexa IJOK
I1 000
7 OBTOPEHHE, 000 meHIfe’ 18 https://m.edsoo.ru/7f41
CUCTEMATH3aIHA 3HAHUN
9d08
OBILIEE KOJIMYECTBO YACOB I1O 102
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ITIOYPOYHOE IINTAHUPOBAHUE

7 KIIACC
Konnyectso yacos DJIeKTPOHHBIE
U (pOBBIC
Nen/m | Tema ypoka
P Beero Kontpomnbnsie | [Ipaktnueckue 06pasoBaTebHbIE
paboTHI paboTEHI pecype

[loHATHE pallMOHAIIBHOTO YHCIIA

Apudmernueckue IeiCTBU C

2 1
palroHaTbHBIMU YHACIAMH

3 ApudmMernueckre TeHCTBUS C |
paIrMOHAILHBIMU YUCIIAMH

4 Apudmernueckue TeUCTBUS C |
paIrMoOHAIbHBIMU YUCIIAMH

5 Apudmernyueckue TeHCTBUS C |
paIMoOHAILHBIMU YUCIIAMH

6 Apudmernueckue 1eUCTBUS C |
palMOHAILHBIMU YUCJIAMH

7 CpaBHeHue, ynopsiiouMBaHue |

palMOHAJIBHBIX YHUCCII




CpaBHeHue, ynopsiiouMBaHue

ITPOLICHTHI U3 peaHBHOfI IMPAaKTUKN

8
palMOHAJIbHBIX YHCET
9 CpaBHeHue, ynopsiiouMBaHue
paIMOHAIBHBIX YHCETT
bu6mnorexa IJOK
10 Crenensb ¢ HaTypaJIbHBIM MOKa3aTeIeM https://m.edsoo.ru/7f42
11de
bu6nmmoreka I{JOK
11 Crenensp ¢ HaTypaJIbHBIM MOKA3aTENEM https://m.edsoo.ru/7f42
1382
bu6mnorexa IJOK
12 CreneHb ¢ HaTypaJIbHBIM MOKa3aTeIeM https://m.edsoo.ru/7f42
154e
bu6mnorexa IJOK
13 Crenensb ¢ HaTypaJIbHBIM MOKa3aTeIeM https://m.edsoo.ru/7f42
18be
14 Crenensp ¢ HaTypaJbHBIM MOKa3aTEIEM
15 Pemienne oCHOBHBIX 3a71a4 Ha Ipo0H,
MPOLICHTHI U3 PEATbHON MTPAKTUKH
16 Pemenne ocCHOBHBIX 3a71a4 Ha Ipo0H,




Perienrie OCHOBHBIX 3a/1a4 Ha IpooH,

17
MIPOLIEHTHI U3 PEATBHOMN NMPAKTUKHU

18 Petienrie OCHOBHBIX 3a/1a4 Ha IpooOH,
MPOIICHTHI U3 PEAbHOMN MPAKTUKHU

19 [Ipu3Haku 1eTMMOCTH, PA3JIOKEHUS HA
MHOHUTEIN HATyPaIbHBIX YUCET

20 [Ipu3Haku 1eIMMOCTH, PA3JIOKEHUS HA
MHOXHUTEIU HATyPaJIbHBIX YUCET

1 PeanbHblie 3aBucumoctu. [Ipsmas u
oOpaTHast IPOMOPIIMOHATLHOCTH

2 PeanbHble 3aBucumoctu. [Ipsmas u
oOpaTHasi IPOMOPIIMOHATLHOCTH

73 Peanbnbie 3aBucumoctu. lpsamas u
oOpaTHasi IPOMOPIIMOHATLHOCTH

24 Peanbnbie 3aBucumoctu. lpsamas u
oOpaTHasi IpOMOPIIMOHATILHOCTH

25 KounTtponbshas pabora o reme
"PannmonanpHkIe ynciaa'

26 ByKBEHHBIE BBIPAKEHHS bubmmorexa IIOK

https://m.edsoo.ru/7141




feec

27 DopMyIIbI
28 DopMyIIbI
29 [lepemennsie. [JonmycTumble 3HaYEHUS
EPEMEHHBIX
[IpeoOpa3zoBaHre OyKBEHHBIX BBIPAXKEHUH, bubmunoreka [IOK
30 pacKpbITHE CKOOOK U MPUBEJICHUE https://m.edsoo.ru/7f41
MOJIOOHBIX CJIaraeMbIX fafa
[IpeoOpa3zoBaHre OyKBEHHBIX BBIPAXKEHUH, bubnunoreka [IOK
31 pacKpbITHE CKOOOK U MPUBEJICHUE https://m.edsoo.ru/7f41
MMOJOOHBIX CJIaraeMbIX £d70
[IpeoOpa3zoBanne OyKBEHHBIX BBIPAKEHUH,
32 packpeITHEe CKOOOK U MTPUBEICHUE
MOJOOHBIX CJIaraeMbIX
[IpeoOpa3zoBaHne OyKBEHHBIX BBIPAXKEHUH,
33 pacKpbITHE CKOOOK U MPUBEJICHUE
MOJIOOHBIX CJIaraeMbIX
CBoJicTBa CTENEHU C HATYPATbHBIM bubnioreta LIOK
34 P https://m.edsoo.ru/7{42

ITOKa3aTCJICM

1382




CBoiiCcTBa CTENEHU C HATYPAJIbHBIM

bu6mnorexa IJOK

35 https://m.edsoo.ru/7142
[oKa3arejieM
154¢
CBOWCTBA CTEIIEHU C HATYPAIbHBIM bubmmorexa OK
36 yP https://m.edsoo.ru/7f42
rokasarejieM
18be
bu6nmmoreka IJOK
37 MHOTOYIEHBI https://m.edsoo.ru/7{42
276¢
bu6mnorexa IJOK
38 MHoro4ieHbl https://m.edsoo.ru/7142
2930
CroxxeHue, BBIYUTAHUE, YMHOKEHUE bubmmorexa OK
39 ’ Y https://m.edsoo.ru/7f42
MHOTOYJICHOB
2af2
CroxeHue, BBIYUTAHUE, YMHOKEHUE bubmorexa LOK
40 ’ Y https://m.edsoo.ru/7{42
MHOTOYJIEHOB
2cc8
CroxeHue, BBIYUTAHUE, YMHOXKEHUE bubmmorexa OK
41 ’ 4 https://m.edsoo.ru/7f42

MHOI'OYJICHOB

2fca




42

CioxeHue, BbIYUTaHUE, YMHOKECHHUE
MHOTOYJICHOB

bu6mnorexa IJOK
https://m.edsoo.ru/7142
3182

43

DopMyJIbI COKPAIIEHHOTO YMHOXKECHUS

bu6mnorexa IJOK
https://m.edsoo.ru/7f42
432a

44

DopMyJIbl COKPAIIEHHOTO YMHOXKEHHUS

bu6nmmoreka IJOK
https://m.edsoo.ru/7{42
464a

45

DopMyIIbl COKPAIIEHHOTO YMHOKEHUS

bu6mnorexa IJOK
https://m.edsoo.ru/7142
4¢12

46

DopMyJIbI COKPAIIEHHOTO YMHOXKECHUS

bu6mnorexa IJOK
https://m.edsoo.ru/7f42
41d2

47

DopMyJIbl COKPAIIEHHOTO YMHOXKEHHUS

bu6nmmoreka IJOK
https://m.edsoo.ru/7{42
51d0

48

PaznoxeHre MHOTrO4JICHOB HA MHOKHUTEIN

bu6mnorexa IJOK
https://m.edsoo.ru/7142
3312




bu6mnorexa IJOK

49 Pas3noxeHre MHOTOWICHOB Ha MHOKUTEIN https://m.edsoo.ru/7142
37fe
bu6mnorexa IJOK
50 Pas3nosxeHrne MHOTOWICHOB Ha MHOYKUTEIN https://m.edsoo.ru/7f42
39de
51 PaznoxeHre MHOrO4wIeHOB HA MHOXKHUTEIIN
5) KounTponbshas pabora 1o teme
" AnreOpandecKkre BhIpaKeHUs "
53 VYpaBHeHue, npaBuia npeodpa3oBaHuUs
YPaBHEHMS], pPABHOCUJIBHOCTh YPABHEHHUI
JIuHerHoe ypaBHEHHUE C OJTHON
54 [IEPEMEHHON, PELICHUE JTUHEUHBIX
YpPaBHEHUU
JIuneliHOE ypaBHEHHE C OTHOU bubmunoreka [{OK
55 MIEPEMEHHOM, PeIIeHNE JTUHEUHBIX https://m.edsoo.ru/7f42
YpaBHEHUI 0482
JInHeHoe ypaBHEHHUE C OJTHOU
56 MIEPEMEHHON, PEIEHUE JTMHEWHBIX
YpaBHEHUU
57 Pemrenne 3a1a4y ¢ nOMOIIBIO YPaBHEHUI

bu6nmmoreka IJOK




https://m.edsoo.ru/7142
064e

bubnmmoreka IJOK
58 Pemienue 3aa4 ¢ MOMOIIbIO YPaBHEHUM https://m.edsoo.ru/7f42
0806
bubmuoreka [{OK
59 Peuienre 3a1a4 ¢ TOMOIIBIO YPaBHEHUIM https://m.edsoo.ru/7f42
09a0
bu6mnorexa IJOK
60 Pemienue 3a1a4 ¢ TOMOIIBIO YpaBHEHUI https://m.edsoo.ru/7f42
Ocbe
JIMHEeHOE ypaBHEHUE C IBYMS Bubmmorexa [IOK
61 VP By https:/m.edsoo.ru/7£42
MIEPEMEHHBIMH U €T0 rpaduk
7c32
JInHerHoe ypaBHEHUE C IBYMsI Bubnmorexa [IOK
62 P ABY https://m.edsoo.ru/7{42
MEPEMEHHBIMH U €T0 TpaduK
7e8a
Cucrema IByX JUHEHHBIX YPaBHEHUM C Buosmorexa OK
63 ABY P https://m.edsoo.ru/7f42
JIBYMSI IIEPEMEHHBIMU
836¢
64

Cucrema ByX JIMHEWHBIX YpaBHEHUH C




ABYM: IIEPEMCHHBIMHU

Cucrema AByX JINHEMHBIX YPAaBHEHHM C

65
ABYMsI IEPEMEHHBIMHU
66 Cucrema AByX JINHEMHBIX YPAaBHEHHM C
ABYMS IEPEMEHHBIMU
bubnmmoreka I{JOK
67 Pemienue cucrteM ypaBHEHUI https://m.edsoo.ru/7f42
84de
bu6nmoreka I{OK
68 Pemenue cuctem ypaBHEHH https://m.edsoo.ru/7{42
865a
bu6mnorexa IJOK
69 Petienrie cucteM ypaBHEHUIM https://m.edsoo.ru/7f42
87d6
70 Pemenue cuctemM ypaBHEHMI
71 Peuienre cucteM ypaBHEHHI
KonTtponbsHas pabota o teme "Jluneiinbie Bubnrorexa [IOK
72 aBTIfeHI/IH" P https://m.edsoo.ru/7{42
yp 1044
73 KoopauHaTa TOYKH Ha MPSIMOi but6mmoreka IIOK

https://m.edsoo.ru/7141




de76

bu6mmoreka IJOK
74 UucnoBble MPOMEXYTKH https://m.edsoo.ru/7f41
dff2
75 YuciioBbIe MPOMEKYTKH
76 PacctosiHue Mexay AByMsl TOUKAMHU
KOOPJAMHATHOU MPSIMOU
77 PaccTosiHue Mexay AByMsl TOUKAMHU
KOOPJAUHATHOU MPSAMOU
IIpsamoyroapHas cucteMa KOOpAUHAT Ha bubmorexa [OK
78 pAMOY P https://m.edsoo.ru/7141
IUIOCKOCTH
elo6e
IIpssMmoyroapHast cucreMa KOOpAUHAT Ha bubmorexa LOK
79 pAMOY P https://m.edsoo.ru/7f41
IUIOCKOCTH
ed2a
[Tpumepsl rpaduKoB, 3aJaHHBIX bubnioreia LIOK
80 PUMEPHLTP > 3 https://m.edsoo.ru/7f41
dbopmynamu
e8ad
[Tpumeps! rpadukoB, 3aJaHHBIX bubmmorexa [OK
81 PUMEPBLTP > 34 https://m.edsoo.ru/7f41

dbopmynamu

ed80




[Tpumepsl rpadukoB, 3aJaHHBIX

82
dbopmynamu

bu6mnorexa IJOK

83 UreHue rpaguKoB peaibHbIX 3aBUCUMOCTEN https://m.edsoo.ru/7f41
ea24

84 Urenne rpadukoB peanbHBIX 3aBUCUMOCTEH
bu6nmmoreka IJOK

85 [Tonsitue GyHKIUHA https://m.edsoo.ru/7f41
ef06

86 ['padux pyHkuuu
bu6mnorexa IJOK

87 CaoiicTBa pyHKIIUI https://m.edsoo.ru/7f41
f078
bubmmoreka I{JOK

88 CpoiicTBa pyHKITUN https://m.edsoo.ru/7141
flfe
bu6mnorexa IJOK

89 Jluneiinas GyHKIUA https://m.edsoo.ru/7f42
7282

90 Jlunelinas QyHKIMs but6mmoreka IIOK

https://m.edsoo.ru/7142




412

bu6mmoreka IJOK
91 [TocTpoenue rpaduka TMHEHHON GyHKITUN https://m.edsoo.ru/7f42
6dle
92 [TocTpoenue rpaduka TUHEHHON (QyHKIIUU
93 ['padux pyHkuMn y =|X|
94 ['padpux pyHKIMH y =[X|
KonTponpHas paborta no teme Bubmmorexa [IOK
95 | P P | https://m.edsoo.ru/7f41
Koopauuate! u rpaduku. OyHKIIAHA
f50a
HroroBas KoHTpoIbHas paboTa / bubnioreia LOK
96 . P P https://m.edsoo.ru/7f42
Bcepoccuiickast mpoBepouHas pabota
9c6e
[ToBTOpEHNE OCHOBHBIX OHSATUN U
97 METOJIOB Kypca 7 Kjacca, 00001ieH1e
3HAHUM
ITIoBTOpEHNE OCHOBHBIX IOHATUN U bubmunoreka [{OK
98 METOJIOB Kypca 7 kjacca, 00001ieHue https://m.edsoo.ru/7142
3HAHUM 9132
99 IloBTOpEHNE OCHOBHBIX NIOHATUN U bubnunoreka [{OK
METOJIOB Kypca 7 Kjacca, 000011ieH1e https://m.edsoo.ru/7f42




3HAHUU

a0e0

IToBTOpEHME OCHOBHBIX MOHSATHI U

100 METOJIOB Kypca 7 kjacca, 00001ieHue 1
3HaHUU
[loBTOpEHNE OCHOBHBIX MOHATUN U bubmunoreka [{OK

101 METOJIOB Kypca 7 kjacca, 00001ieHue 1 https://m.edsoo.ru/7142
3HAHUU a27a
[loBTOpEHNE OCHOBHBIX MOHATUI U bubnmnoreka L{OK

102 METOJIOB Kypca 7 kjacca, 00001ieHue | https://m.edsoo.ru/7f42
3HAHUU a%900

OBIIEE KOJIMYECTBO YACOB I1O 102
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8 KIIACC

KonudectBo yacos DneKTpOHHbBIC
U poBkIe
Nen/m | Tema ypoka B Kontponshnbie | [Ipaktuueckue 0Gpa3oBaTENbHBIE
cero
paboThI paboThI pecypebl
bu6mmoreka IJOK
1 KBagpaTHbIil KOpeHb U3 YKCIa 1 https://m.edsoo.ru/7{42
d452
bu6nmmoreka IJOK
2 [TonsiTne 00 MppaLIMOHATIEHOM YHCTIE 1 https://m.edsoo.ru/7142
caaa
3 JlecsaTudaabIe TPUOIIKESHUS I
UPPAMOHATBHBIX YHCEIT
4 JlecsaTuaHbIC TPUOIIKEHUS 1
UPPAMOHATBHBIX YHCEIT
5 JlelcTBUTEIIbHBIC YHCIA 1
6 CpaBHeHUE JEUCTBUTEIBHBIX YUCET 1
7 CpaBHeHMe IEHCTBUTENbHBIX YUCEN 1
8 Apudmernueckuil KBaJpaTHbIi KOPEHb 1




VYpaBHeHuUE BUIA X* = a

CgoiicTBa apu(pmMeTHYECKNX KBaIpaTHBIX bubmmorexa OK
10 I P AP https://m.edsoo.ru/7f42
P d862
CpoiicTBa apu(pMeTHUECKUX KBAJAPATHBIX bubmmorexa LIOK
11 CODHEH P AP https://m.edsoo.ru/7142
P d862
[IpeoOpa3oBaHre YHUCIOBBIX BLIPAKEHUI bubmmorera OK
12 peobp p ’ https://m.edsoo.ru/7f42
COJIepIKaIIUX KBaJpaTHbIC KOPHU
dd26
[TpeoOpa3oBaHie YUCIOBBIX BBIPAKEHUN bubmmorexa OK
13 beobp P ’ https://m.edsoo.ru/7f42
COJICpIKaIlIUX KBaJpaTHbIC KOPHU
ded4
[TpeoOpa3zoBaHre YHNCIOBBIX BBIPAKEHUI bubmorexa LIOK
14 peobp p ’ https://m.edsoo.ru/7{42
coJiep KaIinX KBaJApaTHbIC KOPHU
eObe
[IpeoOpa3oBaHre YHUCIOBBIX BBHIPAKEHUN bubmmorera OK
15 peobp p ’ https://m.edsoo.ru/7f42
COJIepIKaIIUX KBaJpaTHbIC KOPHU
€262
bu6mnorexa IJOK
16 CreneHsb ¢ 1eJIbIM [TOKa3aTelIeM https://m.edsoo.ru/7f43

54a4




CranpapTtHas 3anuch yucia. Pazmepsl

00BEKTOB OKpY>Karoliero mupa (0T bubmuoreka [JOK
17 3JIEMEHTAPHBIX YaCTHI] 10 KOCMUYECKHUX https://m.edsoo.ru/7f43
00BEKTOB), JJIUTEIHLHOCTH MPOIECCOB B 6098
OKpY>KaroIeM MHUPE
bu6mnorexa IJOK
18 CBolicTBa CTENEHH C LIEIBIM [TOKA3aTeIEM https://m.edsoo.ru/7143
5648
bu6mnorexa IJOK
19 CBolicTBa CTETICHHU C IEIBIM MTOKa3aTeIeM https://m.edsoo.ru/7143
5648
bu6mmoreka IJOK
20 CBolicTBa CTEIICHH C ICJIBIM ITOKa3aTeIeM https://m.edsoo.ru/7143
5648
bu6mnorexa IJOK
21 CBolicTBa CTENEHH C LIEIBIM [TOKA3aTeIEM https://m.edsoo.ru/7143
599a
bu6mnorexa IJOK
22 CBolicTBa CTETNICHHU C IEIBIM MTOKa3aTeIeM https://m.edsoo.ru/7143
S5ed6
23 KBanparnsiit TpéxuiieH




24

KBagpaTHblil TpéxuneH

PaznoxxeHnne kBagpaTHOro TpEXUICHA Ha buommorexa OK
25 MHOSKHTIH s P https://m.edsoo.ru/7f42
fd38
PaznoxxeHue KkBaapaTHOro TpEXUIcHA Ha Bubmmorexa [IOK
26 MHOKITEI P P https://m.edsoo.ru/7142
fd38
KoutponbHas paborta o remam bubmoreka [JOK
27 "KBanpaTtHbie kopHU. CTeneHN. https://m.edsoo.ru/7f42
KBanpaTHslit Tpexumnen" ec80
bu6mnorexa IJOK
28 Anrebpanueckas IpoOb https://m.edsoo.ru/7143
0382
29 JlommycTuMBbIe 3HaYEHUS TIEPEMEHHBIX,
BXOJIAIINX B aNTreOpandecKue BhIPAKEHUS
30 JlommycTuMbIe 3HaYEHUS IEPEMEHHBIX,
BXOJIAIINX B aNTeOpandecKre BhIPAKEHUS
OCHOBHOE CBOMCTBO aireOpanvecKou Bubmmorexa [IOK
31 . P https:/m.edsoo.ru/7£43
P 086
32 Coxkparienue apooei

bu6mnorexa IJOK




https://m.edsoo.ru/7143
0a8a

bu6mnorexa IJOK
33 Cokparienue apooei https://m.edsoo.ru/7143
0f44
bu6nmmoreka IJOK
34 Cokparenue apooeit https://m.edsoo.ru/7f43
0f44
CrnosxeHuie, BBIYUTaHUE, YMHOKEHHUE U Bubnmorexa [IOK
35 ’ Y . https://m.edsoo.ru/7f43
JIeJICHHE anreOpandeckux Apooeit
128¢
CrnoxeHre, BRIYUTaHUE, YMHOKCHHUE U buommorexa OK
36 ’ Y . https://m.edsoo.ru/7{43
JICJICHHE alTreOpandecKux apooei
15¢0
CrnosxeHnrie, BRIYUTAaHUE, YMHOKCHHUE U Bubnmorexa [IOK
37 ’ Y . https://m.edsoo.ru/7f43
JIeJICHHE anreOpandeckux Apooeit
18c2
CrnosxeHuie, BBIYUTaHUE, YMHOKEHHUE U Bubnmorexa [IOK
38 ’ Y . https://m.edsoo.ru/7f43
JIeJICHHE anreOpandeckux Apooeit
1a20
39 [IpeoOpazoBaHue BbIpAXKEHUH, bubnuoreka [JOK
coJieprKallux ajaredpanyeckue apoou https://m.edsoo.ru/7{43




259c¢

[IpeobpazoBaHue BhIpAKEHUIN bubmiorexa LIOK
40 peobp P ’ https://m_edsoo.ru/7f43
cojiepKallux aiaredbpanyeckue apoodu
2736
[IpeoOpazoBaHKe BbIPAKEHUI Bubnmorexa [IOK
41 peOLP P ’ https://m.edsoo.ru/7f43
coJiepKalux anredpandecKue apoon
2736
KonTponbaas pabota mo Teme bubmiorewa LIOK
42 P P https://m.edsoo.ru/7f43
"Anrebpandeckas 1poon"
1d36
bu6mmoreka IJOK
43 KBanparnoe ypaBHeHue https://m.edsoo.ru/7{42
eela
bu6mnorexa IJOK
44 Hemnonnoe kBagpatHoe ypaBHEHHE https://m.edsoo.ru/7f42
eela
bu6mnorexa IJOK
45 Henonnoe kBagpaTHOe ypaBHEHUE https://m.edsoo.ru/7f42
eela
46 dopmyiia KOpHEH KBaIpaTHOTO YpaBHEHUS bubmorexa [IOK

https://m.edsoo.ru/7f42




f158

bu6mmoreka IJOK
47 dopmysa KOpHEW KBaJIpaTHOTO YPaBHEHUS https://m.edsoo.ru/7{42
1316
bu6mnorexa IJOK
48 dopmyiia KOpHEH KBaIpaTHOTO YPaBHEHHUSI https://m.edsoo.ru/7{42
f5a4
bu6mnorexa IJOK
49 Teopema Buera https://m.edsoo.ru/7f42
fef0
bu6mmoreka IJOK
50 Teopema Buera https://m.edsoo.ru/7{43
0076
Pemienne ypaBHEHUH, CBOASIIMXCS K Bubnmorexa [IOK
51 P » CBOAHH https://m.edsoo.ru/7f43
KBaJPAaTHBIM
c542
Pemienne ypaBHEHUH, CBOASAIIMXCS K buommorexa OK
52 P > CBOMH https://m.edsoo.ru/7f43
KBaJPaTHBIM
c3d0
53 [Ipocreitmue 1poOHO-paIIuOHAIbHBIC Bubuorexa [JOK

YpPaBHEHUSA

https://m.edsoo.ru/7143




28cbh

[IpocTeiitue poOHO-paOHATBLHbIE bubmiorexa LIOK
54 paBHeHHH P P https://m.edsoo.ru/7f43
yp 2bbe
Pelienne TeKCTOBBIX 3a/1a4 C TOMOIUIBIO bubniorexa LOK
55 f,u n https://m.edsoo.ru/7{42
KBaJPaTHBIX YPABHEHUI
f75c
Pemienne TekCTOBBIX 3a/1a4 ¢ MOMOUIBIO bubmiorewa LIOK
56 y https://m.edsoo.ru/7f42
KBaJPATHBIX YPABHEHUI
86
Kontponrhas paboTa o teme Bubnuorexa LOK
57 " P P " https://m.edsoo.ru/7f43
KBanpaTtHbie ypaBHEHNS
01£2
JIuHerHoe ypaBHEHUE C IBYMSI
58 NEePEeMEHHBIMHU, €r0 rpauK, MIPUMEPHI
pelIeHrs YpaBHEHUH B LIEJIbIX YHCIAX
JIuHerHoe ypaBHEHUE C IBYMsI
59 NEpEeMEHHBIMHU, €r0 rpapuK, MIPUMEPHI
pelIeHrs YpaBHEHUH B LIEJIbIX YHCIAX
60 JIuHerHOEe ypaBHEHUE C IBYMSI

epeMEHHBIMHU, €ro rpaduK, IPUMEpPhI




pelIeHns YpaBHEHUM B LIEJIBIX YNCIIAX

61

Pemenne cucreM IByX JIMHENHBIX
YPaBHEHHU C IBYMS IEPEMEHHBIMU

62

Pemenne cucreM IByX JIMHENHBIX
YPaBHEHHMU C IBYMS IEPEMEHHBIMU

63

Pemenne cucreM IByX JIMHENHBIX
YPaBHEHHMU C IBYMS IEPEMEHHBIMU

64

[Ipumeps! pereHnst CUCTEM HEJTMHENHBIX
YPaBHEHUH C IByMs IEPEMEHHBIMU

65

[Ipumepsl perieHnst CUCTEM HEJIMHENHBIX
YPaBHEHUM C IByMs [IEPEMEHHBIMU

66

['paduueckas uHTEpIIpETAIIUS YpaBHEHUS
C ABYMs [IEPEMEHHBIMU U CUCTEM
JIMHEVHBIX YPABHEHUH C IBYMS
IIEPEMEHHBIMU

bu6mnorexa IJOK
https://m.edsoo.ru/7f43
d6do6

67

['paduueckas uHTEpHIpETaIUS YpaBHEHUS
C ABYMS IIEPEMEHHBIMU U CUCTEM
JIMHEVHBIX YPABHEHUH C IBYMS
IIEPEMEHHBIMU

bu6mnorexa IJOK
https://m.edsoo.ru/7f43
d6do6

68

Pemienne TeKCTOBBIX 3a/1a4 € TOMOUIBIO
CHCTEM ypPaBHEHUMU




Penienue TeKCTOBBIX 3aga4d ¢ IIOMOIIBIO

69
CHUCTEM YpaBHEHUI
70 Pemienne TeKCTOBBIX 3a/1a4 € TOMOIIIBIO
CHCTEM ypPaBHEHUMU
71 YucnoBele HEPABEHCTBA U UX CBOMCTBA
72 HucnoBble HEPABEHCTBA U UX CBOKCTBA
73 HepaBeHcTBO ¢ 01HOM NTEpEMEHHOU
e . bu6mnorexa IJOK
WHEWHbIE HEPABEHCTBA C OJTHOM
74 . https://m.edsoo.ru/7{42
NEPEMEHHON U UX PEIICHUE
c692
Ty . bu6mnorexa IJOK
WHEWHbIE HEPABEHCTBA C OJJHOM
75 y https://m.edsoo.ru/7{42
NIEPEMEHHON U UX PELICHUE
c840
76 JIvHeHbIE HEPABEHCTBA C OJTHOU
MIEPEMEHHOU U UX PEIICHUE
C . . bubmmoreka [JOK
HCTEMbI TUHEUHBIX HEPABEHCTB C OJIHOU
77 eneMerHOf eleHIe https://m.edsoo.ru/7{42
NEPEMEHHON U UX PEIICHU
P P cb88
73 CucTeMbl JIMTHEHHBIX HEPABEHCTB C OJTHOMN Bu6morexa [IOK

HepCMGHHOﬁ " UX PCIICHHUC

https://m.edsoo.ru/7f42




cd2c

CucTeMbl JINHEHHBIX HEPABEHCTB C OJTHON

79
MIEPEMEHHOU U UX PEIICHUE
N3o0pakenue perieHus TMHEHHOTO bubmmorexa [JOK
80 HEPaBEHCTBA U UX CUCTEM Ha YHCIIOBOM https://m.edsoo.ru/7142
PSIMOM c9e4
N3o0pakenue perieHus TMHEHHOTO bubnmorexa [JOK
81 HEPaBEHCTBA U UX CUCTEM Ha YHCIIOBOM https://m.edsoo.ru/7{42
IPSIMOM c9e4
%) KontponbHas paborta 1o remam
"HepaBenctBa. Cucremsl ypaBHEHHIT"
bu6mnorexa IJOK
83 [Honsitue pyHkuUU https://m.edsoo.ru/7{43
3cl2
OO6nacTh ornpenesIeHusI © MHOKECTBO bubmioreta LIOK
84 S HAYCHITI (pri T https://m.edsoo.ru/7{43
YHKI 3d84
85 Crioco6sl 3a1anus QyHKITHI
86 I'paduk pyHKIIIM
87

CaoiicTBa QyHKITUH, UX OTOOpaKeHUE HA




rpaduke

88 Urtenue u noctpoeHue rpa@ukoB GyHKIUI
29 [Tpumepst rpadukoB QyHKIHIA,
OTPAXAIOMUX PeaTbHBIEC MPOIIECCHI
DyHKIINH, ONUCHIBAIOIIUE MPAMYIO U bubmmoreka [JOK
90 00paTHYIO NPONOPIUOHATLHBIE https://m.edsoo.ru/7143
3aBUCUMOCTH, UX TpadUKu 4bbc
91 I'unepOomna
bu6nmmoreka I{JOK
92 I'unep6oma https://m.edsoo.ru/7f43
43e2
bu6mnorexa IJOK
93 I'paduk pynkumm y = x> https://m.edsoo.ru/7{43
4572
Oyukmun y =x4,y =x3, y = VX, y = [x[; bubmunoreka [JOK
94 rpaduyeckoe pelieHne ypaBHeHU 1 https://m.edsoo.ru/7f43
CUCTEM ypaBHEHHI 4d38
I N
o e
95 AOB P . . https://m.edsoo.ru/7f43
o0o0menue 3Hanmii / Beepoccuiickast —

IpOBEpOYHAs paboTa




Urorosas koHTposibHAS paboTa /

bu6mnorexa IJOK

96 . https://m.edsoo.ru/7{43

Bcepoccuiickas npoepouHast pabota
4eb4

[ToBTOpEHNE OCHOBHBIX MOHATHH U

97 METOJIOB KypCOB 7 U 8 KIJIACCOB,
0000111eH1Ee 3HaHU I
[ToBTOpEHNE OCHOBHBIX NOHATUHN U bubmuoreka [JOK

98 METOJIOB KYpCOB 7 U 8 KJIaccoB, https://m.edsoo.ru/7f43
0000111eH1Ee 3HaHU I 736¢
[IoBTOpEHNE OCHOBHBIX NOHATUHN U bubmuoreka [JOK

99 METOJI0B KYpCOB 7 U 8 KJIaccoB, https://m.edsoo.ru/7f43
0000111eH1E 3HAaHU I 7510
[ToBTOpEHNE OCHOBHBIX TOHATUH U bubnuoreka [JOK

100 METOJI0B KypCOB 7 U 8 KJIacCOB, https://m.edsoo.ru/7{43
0000111eH1E 3HAaHU I 76b4
[ToBTOpEHNE OCHOBHBIX MOHSATUI U bubmmorexa [JOK

101 METOJIOB KYpCOB 7 U 8 KJIacCoB, https://m.edsoo.ru/7f43
0000111eH1E 3HAaHU I 6b88
[ToBTOpEHNE OCHOBHBIX OHATUHN U bubmmorexa [JOK

102 METOJI0B KYpCOB 7 U 8 KJIaccoB, https://m.edsoo.ru/7f43
0000111eHrE 3HAaHUI 7858




OBLIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

102




9 KJIACC

Ne o/

Tema ypoka

KomunuecTtBo yacon

Bcero

KonTtponbHbIe
paboThI

IIpakTrnueckue
paboThI

DJIEKTPOHHBIE
1upoBbIe
oOpa3oBarebHbIC

pecypchl

ParmonanpHbIe Yrcia, HPPANMOHAIBHEIC
qrciia, KOHCYHbIC U OECKOHEYHBIC
JECATUYHBIC TPOOHU

MHOX€ECTBO JEHCTBUTEIBHBIX YUCEN;
JIENCTBUTEINILHBIE YUCIIA KAK OECKOHEYHbIE
JeCATUYHBIC POOH

B3anMHO OJHO3HAYHOE COOTBETCTBUE
MEKIy MHOKECTBOM JIEHCTBUTEIBHBIX
YUCEI U MHOKECTBOM TOYEK KOOPAMHATHOU
PSMOM

CpaBHeHUE NEHCTBUTEIBHBIX YUCEIL,
apupMeTHIecKue AeCTBUS C
JEUCTBUTEILHBIMH YHCTIAMU

HpI/I6J'II/I}KéHHOC 3Ha4YCHHUC BCIINYHNHEI,
TOYHOCTDH HpI/I6HI/I)K€HI/I}I




OxkpyrieHue yncen

7 OkpyrieHue yucen
g [Ipukuaka U oleHKa pe3yabTaTOB
BBIUMCIICHUH
9 [IpukuaKa 1 OIleHKa Pe3yIbTaTOB
BBIUMCIICHUH
JIuneitnoe ypaBuenue. Pemnienue bubmmorex [OK
10 pr ' . https://m.edsoo.ru/7f43
ypaBHEHUH, CBOAIINXCS K TUHEHHBIM
bf66
1 Jlunerinoe ypaBHeHue. Pemienue
YpaBHEHHH, CBOASAIINXCS K THHEHHBIM
KBanpaTtHoe ypaBHenue. Perenne bubmmorexa [TOK
12 P . yp ' https://m.edsoo.ru/7{43
YpaBHEHHM, CBOIAIIMXCS K KBaIpaTHBIM 540
c
KBanpartHoe ypaBHeHnue. Pemenue bubmmorexa [TOK
13 PATHO® P ' https:/m.edsoo.ru/7f43
YpaBHEHUH, CBOIAIINXCS K KBAAPATHBIM
c542
bubmoreka [JOK
14 bukBanpaTHbie ypaBHEHUS https://m.edsoo.ru/7f43

c3d0




bubmnorexa [JOK

15 bukBaapatHbie ypaBHEHUS https://m.edsoo.ru/7{43
c3d0
[IpuMeps! pelieHust ypaBHEHUN TPEThEU U
16 4eTBEPTOM CTEIIEHEN Pa3I0KEHUEM Ha
MHOXUTEN
[IpuMeps! pelieHus ypaBHEHUN TPEThEU U
17 4eTBEPTOM CTEIIEHEN Pa3I0KEHUEM Ha
MHOXHUTEN
PellIeHe T00GHO-DALIONA bubnunoteka [JOK
IeHrEe TPOOHO-paIMOHATBHBIX
18 aBHeHHﬁp P https://m.edsoo.ru/7f43
P c9b6
PelICHIE Tb0BHO-DALIONA bubmuorexa [IOK
IeHue JPOOHO-palMOHATbHBIX
19 ABHe up P https://m.edsoo.ru/7143
BHEHUH
yp cob6
20 Pemenune TekcTOBBIX 3a71a4
anreOpanyeckuM MeTOJI0M
21 Pemienue TekCTOBBIX 3a71a4
anreOpanyeckuM MeTOJI0M
) Pemienue TeKCTOBBIX 3a1a4

anreOpanyeckuM MeTOJI0M




KontponsHas paboTa o teme "YpaBHeHUS

23 o AT}
C OJHOU EPEMEHHOM
v HHEIVIL H €10 bubnuorexa [JOK
aBHEHUE C IByMs IlepemMe
24 P o y P https://m.edsoo.ru/7f43
rpaguk
P dob4
v enene ero bubmunoreka [JOK
aBHEHUE C ABYMS IEPEMEHHBIMU U €T
25 I; D Y P https://m.edsoo.ru/7{43
rpaduk
P dob4
26 Cucrema JIByX JTUHEHHBIX YPaBHEHUM C
JBYMS IEPEMEHHBIMU U €€ PEIICHNE
7 Cucrema JIByX JUHEHHBIX YPABHEHUHN C
JBYMsI IEPEMEHHBIMU U €€ pellieHue
73 Cucrema AByX JINHEMHBIX YPaBHEHHM C
JBYMSI IEPEMEHHBIMU U €€ PEIICHHE
79 Cucrema AByX JIMHEMHBIX YPAaBHEHHM C
JBYMSI IEPEMEHHBIMU U €€ pEIICHHE
Pemenne cucreM nByX ypaBHEHUN, OTHO W3 bubnuoreka [JOK
30 KOTOPBIX JJUHEHHOE, a IPYroe — BTOPOit https://m.edsoo.ru/7{43
CTENIEHU d23a
31 Pemenne cucreM nByxX ypaBHEHUH, OTHO W3 bubmuoreka [JOK
KOTOPBIX JJUHEHHOE, a IPYroe — BTOPOM https://m.edsoo.ru/7f43




CTCIICHHU

(o
W
N
oo

Pemenne cucreM nByX ypaBHEHUN, OHO U3

32 KOTOPBIX JIMHEWHOE, a IPYyroe — BTOPOM
CTENIEHU
Pemenne cucreM nByX ypaBHEHUN, OTHO W3
33 KOTOPBIX JJUHEWHOE, & APYTrO€ — BTOPOH
CTENIEHU
34 ['pacduueckas uHTEpIIpETALUS CUCTEMBI
YpaBHEHUH C IBYMsI IEPEMEHHBIMU
35 Pemrenne TekCcTOBBIX 3a/1a4
aredpanyecKuM crocooom
36 Pemrenne TekcTOBBIX 3a1a4
aNredpandecKuM CriocoooM
37 KonTtponbsHas pabora o teme "Cucremsl
ypaBHEHHIT"
38 YucnaoBble HEPAaBEHCTBA U UX CBOMCTBA
bubmnorexa IJOK
39 YucnoBble HEPaBEHCTBA U MX CBOMCTBA https://m.edsoo.ru/7f43
adSa
40 JInHeHbIE HEPABEHCTBA C OJIHOU bubnuoreka [JOK
NEPEMEHHOM M UX PELICHUE https://m.edsoo.ru/7f43




af08

Teis . bubmmoreka [JOK
WHEWHBIC HEPABCHCTBA C OJHOM
41 Hep https:/m.edsoo.ru/7£43
MIEPEMEHHON M UX PEIICHUE
af08
Tnei . bubmnorexa IJOK
MHEWHBIC HEPABEHCTBA C OTHOM
42 . p https://m.edsoo.ru/7f43
MIEPEMECHHOM M BX PEIICHUE
af08
43 CucreMbl TIMHENHBIX HEPABEHCTB C OJHOM
IIEPEMEHHOU U UX PELICHUE
44 Cucrembl IMHENHBIX HEPABEHCTB C OJHOU
IIEPEMEHHON U UX PELICHUE
45 CucTemMbl JIMHEHBIX HEPABEHCTB C OJHOM
IIEPEMEHHON U MX PELICHUE
bu6nmmoreka IJOK
46 KBaapartHbie HEpaBeHCTBA U UX PEIICHUE https://m.edsoo.ru/7f43
b098
bu6mnorexa IJOK
47 KBaapaTHbie HEpaBeHCTBA U UX PEIICHUE https://m.edsoo.ru/7f43
b21le
48 KBaipaTHbIe HEPABEHCTBA U MX PEIICHHUE bubmmorexa [IOK

https://m.edsoo.ru/7f43




49 KBazpaTHbie HEpAaBEHCTBA U UX PELICHUE
50 KBazpaTHble HEpAaBEHCTBA U UX PELICHUE
['paduueckas uHTEpHIpETAIUSI HEPABEHCTB bubmuoreka [{IOK
51 Y CUCTEM HEPABEHCTB C JIByMsI https://m.edsoo.ru/7{43
MepEMECHHBIMHU b098
['padrueckas MHTEpIIpETAIUS HEPABESHCTB
52 U CUCTEM HEPABEHCTB C IBYMsI
nepeMeHHBIMU
53 KonTponbshas pabota o reme
"HepaBencrtra"
bu6mnorexa [JOK
K N
54 B%?paTHqHaﬂ(byHKHHH’eerPa@HKI{ https://m.edsoo.ru/7f43
CBOICTBa
96¢c6
bu6mnoreka [JOK
K "
55 CBB;;T:]:;I{HM Qysicuuis, e€ rpadic i https://m.edsoo.ru/7f43
9842
bubmuoreka [{OK
K "
56 BapaTiiiNas pymius, € rpacu i https://m.edsoo.ru/7f43

CBOICTBA

99b4




[Tapabomna, KoOOpAUHATHI BEPIITMHBI

bubmnorexa [JOK

57 https://m.edsoo.ru/7f43
napabobl, 0Cb CAMMETPHUH MTapadOJIbI
9eb4
[Tapabona, KOOPAMHATHI BEPIIUHEI bubnmorexa HOK
58 P ’ P P https://m.edsoo.ru/7143
napaboJIbl, 0Ch CAMMETPHH ITapadoJIbI
a03a
[Tapabosa, KOOpAMHATEI BEPILUHEI bubmmorexa [TOK
59 p ’ P p https://m.edsoo.ru/7143
napabobl, 0Ch CAMMETPHH ITapa0OJThI
alac
[Tapabosa, KOOpAUHATHI BEPILIHUHBI bubmmorexa [OK
60 P ’ P P https://m.edsoo.ru/7143
napabosbl, 0Cb CAMMETPHUH MTapa0OJIbI
a3le
[Tapabona, KOOPAMHATHI BEPIIUHEI bubnmorexa HOK
61 P ’ P P https://m.edsoo.ru/7{43
napaboJbl, 0Ch CAMMETPHH ITapadOJIbI
a526
6 [Tapaboa, KOOpAMHATHI BEPIITHHBI
napabosbl, 0Cb CAMMETPHUH MTapa0OJTbI
63 I'paduku pynkumit: y =kx, y =kx + b,
y=k/x, y=x3, y=vX, y=[X|
64 ['paduku pynkumit: y =kx, y =kx + b,

y=k/x, y=x3, y=vX, y=[X|




I'paduxu pynkuumii: y =kx, y =kx +b,

65
y=k/x, y=x3, y=vX, y=[X|
66 I'paduxu pynkumii: y =kx, y =kx +b,
y=k/x, y=x*, y=vX, y=[X|
67 I'paduxu pynkumii: y =kx, y =kx +b,
y=k/x, y=x*, y=vX, y=[X|
63 I'paduku pynkumit: y = kx, y = kx + b,
y=k/x, y=x3, y=vX, y=[X|
69 KonTtponwshas pabora o teme "OyHkimn"
bu6mmoreka IJOK
70 [TousTHE YMCIIOBOU MOCJIEI0BATEIHLHOCTH https://m.edsoo.ru/7143
ebco
3a1aHue 1MoCciIe0BATEIILHOCTH bubmuorexa [JOK
71 peKyppeHTHOM dhopmyIion u popmMyIoit n- https://m.edsoo.ru/7{43
ro YJjIeHa ebda
Apudmerrnyeckas 1 TEOMETpUIECKast bubmorexa HOK
72 HpOF ccou P https://m.edsoo.ru/7f43
porp ed7e
Apudmernueckas ¥ reoMeTprIecKas bubmorexa HOK
73 P P https://m.edsoo.ru/7f43

porpeccuun

3b4




®opMyIibl N-ro YieHa apudMeTHIecKon u bubnuoreka [{JOK

74 r€OMETPUYECKON TPOTrPECCUIA, CYMMBI https://m.edsoo.ru/7{43
HEPBBIX N YJICHOB f58a
®opMyIibl N-ro YieHa apuGMeTHIecKon u bubnuorexa [JOK

75 T€OMETPUYECKON TPOTrPECCUid, CYMMBbI https://m.edsoo.ru/7{43
HEPBBIX N YJICHOB ef2c
®opMyIibl N-ro YieHa apuPMeTHIeCKOn 1 bubnuorexa [JOK

76 T€OMETPUYECKON MTPOTrPECCUii, CyMMBbI https://m.edsoo.ru/7{43
HEPBBIX N YJIECHOB f0c6
®opMyIibl N-ro YieHa apuGMeTHIEeCKOn 1 bubnuorexa [JOK

77 T€OMETPUYECKON MTPOTrPECCUii, CyMMBbI https://m.edsoo.ru/7{43
MEPBBIX N YJICHOB f72e
®opMyIibl N-ro YieHa apuPMeTHIEeCKOn 1 bubnuorexa [JOK

78 reOMETPUYECKOMN MPOrpeCcCUid, CyMMBI https://m.edsoo.ru/7f43
NEPBBIX N YJICHOB f8a0
N300pakeHne 4ieHOB apu(pMeTHIECKOU 1

79 T€OMETPUUECKOU NMPOrPECCUl TOUKAMU Ha
KOOPJAWHATHOM IUIOCKOCTH
N300pakeHne 4ieHOB apu(pMeTHUECKON 1

80 TEOMETPUYECKOM ITPOTPECCUM TOUKAMU Ha

KOOPJAMHATHOM IUIOCKOCTH




81

JIMHEWHBIN U SKCTIOHEHIUAIBHBIA POCT

bu6mnorexa IJOK
82 CnosxHbIE IPOLEHTHI https://m.edsoo.ru/7f43
feOe
bu6nmmoreka IJOK
83 CnoxHBIC TPOLICHTHI https://m.edsoo.ru/7f44
0la6
" bubmuoteka LIOK
KonTtponbsHas pabota o teme "Yncnosbie
84 | https://m.edsoo.ru/7f44
MOCJIEOBATENBHOCTH
0418
[ToBTOpEHue, 06001IeHNE U
g5 cUCTeMaTHu3aIys 3HaHUM. 3aIuCh,
CpaBHEHUE, IEUCTBUS C JCUCTBUTEIbHBIMU
YUCJIaMH, YUCIIOBASI TIPSMast
[ToBTOpEHue, 006001IeHNE U
86 cucreMaru3anus 3HaHui. [IpoueHTsl,
OTHOIILICHHUS, TIPOTIOPIUN
[ToBTOpEeHue, 06001IeHNE U
87 cucreMaruzanus 3HaHui. OKpyrieHue,
NpUOIMKEHUE, OLICHKA
38 [ToBTOpEHME, 0000IICHNE U bubnuoreka [JOK

CucCTeMaTu3anusi 3HaHui. Perenne

https://m.edsoo.ru/7f44




TEKCTOBBIX 3a7a4 apu(pMeTUYECKUM

3bl2
CIIocoooM
IToBTOpEHME, 0000IIICHNE 1
creTe pa - AT, Pelllerie bu6nmmoreka IIOK
hcTeMaTu3alus 3HaHul. Pemenu
89 https://m.edsoo.ru/7144
TEKCTOBBIX 3a7a4 apu(METUUECKUM
3cd4
CIIocoooM I
IToBTOpEHME, 0000IIICHNE U
creTe pa - S bubnmmoreka IJOK
“cTeMaTu3alus 3HaHul. Pemenu
90 https://m.edsoo.ru/7f44
TEKCTOBBIX 3a7a4 apu(hMETHIECKUM
3fea
CIIocooom —
IToBTOpEHME, 0000IIICHNE 1
o P 4 TToeob . bubmmoreka [JOK
CUCTEMATH3AIM 3HAHUHA. 00pa3oBaHu
91 1[3 p https://m.edsoo.ru/7f44
anreOpandeCcKuX BBIPAKCHHM, TOTTYCTUMBIE Alea
3HAYEHUS —
IToBTOpEHME, 0000IICHNE 1
p -+ TIneob bubmnorexa IJOK
cucreMmarusanus 3Hanuil. [IpeoopaszoBanue
92 PEODP https://m.edsoo.ru/7f44
aNreOpandeCcKuX BBIPAKCHHM, TOTTYCTUMBIS 4364
3HAYEHUS -
IToBTOpEHME, 0000IIICHNE U
P . bubmuorexka IJOK
cucreMmaruszanus 3Hanuil. [IpeoopaszoBanue
93 1?, p https://m.edsoo.ru/7f44
aNreOpandeCcKuX BBIPAKCHHM, IOy CTUMBIS 4602

3HAa4YCHUA




[ToBTOpEeHue, 06001IeHNE U

-+ TIneob bu6mnorexka [JOK
cucreMarusanus 3HaHui. [Ipeoopasosanue
94 pEobP https:/m.edsoo.ru/7f44
anreOpanyecKux BBIPAKCHUH, T0ITYCTUMBIC 4204
3HAYECHUS -
IToBTOpEHME, 0000IIICHNE U
P o bubmnorexka IJOK
cucreMaru3anus 3HaHui. OyHKIUH:
95 . Y https://m.edsoo.ru/7144
MOCTPOCHHUE, CBOMCTBA M3YUEHHBIX
. 4c56
byHKIMH
IToBTOpEHME, 0000IICHIE U
CI/ICTGNII)aTI/ISaHPIH 3HaHui. OyHKIUU: bubmmorexa [TOK
96 . S ' https://m.edsoo.ru/7{44
MOCTPOCHHUE, CBOHCTBA M3YUCHHBIX
y 4f44
byHKIIH
IToBTOpEHME, 0000IIICHIE U
CHCTeleaTmauH;{ 3HaHui. OyHKIUU: bubmmorexa [TOK
97 . S ' https://m.edsoo.ru/7{44
MOCTPOCHHE, CBOHCTBA M3YUCHHBIX
. S16a
byHKIIH
IToBTOpEHME, 0000IICHIE U
CI/ICTGNIIDaTI/ISaHH}I 3HaHuii. @yHKIuu: bubmmorexa [TOK
98 . Y ' https://m.edsoo.ru/7{44
MTOCTPOCHHE, CBOMCTBA M3YUCHHBIX 5706

byHKIIH




[ToBTOpEeHue, 06001IeHNE U bu6mnorexa IJOK
99 cucreMaru3anus 3HaHui. ['padudeckoe 1 https://m.edsoo.ru/7f44
pELICHUE YPAaBHEHUN U UX CUCTEM 5516
[ToBTOpEeHue, 06001IeHNE U
100 cucremaTu3anus 3Hanui. I'paduyueckoe 1
pelIeHe YpaBHEHUN U UX CUCTEM
101 WroroBast KOHTpoOJIbHAS paboTa 1
102 O0600111eHE U cCUCTEMATHU3allUsI 3HAHUM 1
OBIIEE KOJIMYECTBO YACOB I1IO 102

[TPOI'PAMME




[TPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIbHOM [TPOT'PAMMGBI

7 KIIACC

Kon [IpoBepsieMble IPEAMETHBIE PE3YIIBTATHl OCBOEHNS OCHOBHOU

IPOBEPSAEMOro | 00pa3oBaTeIbHON IPOrpaMMbl OCHOBHOT'O OOLIETO

pe3yJibTara oOpazoBaHUs

1 Uucna v BIUKUCIEHUA

1 BrInonHATh, coueTas yCTHbIE U TUCbMEHHBIE TPUEMBI,

' apu(pMeTHIeCKre ACHCTBUS C PAIIMOHATLHBIMU YHCIIAMU
HaxoauTe 3Ha4eHUS! YUCIOBBIX BBIPAXKEHU, IPUMEHSTh
12 pazHoo0pa3HbIe CIOCOOBI ¥ MPUEMBI BRIYMCIICHUS 3HAUYCHU
' JIPOOHBIX BBIPAKEHUMN, COIepKAIIMX OOBIKHOBEHHbBIE U
JECSITUIHBIC TPOOH
[TepexoauThb OT OJ1HOM (HOPMBI 3aIMCH YUCEIT K APYTOH

13 (mpeoOpa3oBBIBATH NECATHUHYIO IPOOL B OOBIKHOBEHHYIO,

' OOBIKHOBEHHYIO B JIECSITUYHYIO, B YACTHOCTH, B OECKOHEUHYIO
JNECATUYHYIO IPOOb)

1.4 CpaBHUBATH U YIIOPSAIOYMBATH PALIUOHAIIbHBIC YUCTIA

1.5 OKpyraarh yucia
BBINOMHATE NPUKUIKY U OLEHKY pe3yJIbTaTa BRIUUCIICHHM,

1.6 OLICHKY 3HAYEHUMN YMCIIOBBIX BBIPAXKEHU M. BBITIOIHATH
JCHCTBUS CO CTENEHSIMU C HATYpalbHbIMU IMOKA3aTEISIMU

17 [IpuMeHsTh MPU3HAKKU IETUMOCTH, PA3JI0KEHHE HA MHOXKHUTENH

' HATYPAIbHBIX YHCET
PemaTe NpakTUKO-OpUEHTUPOBAHHBIE 3a/1a4H, CBA3aHHBIE C
OTHOUIEHUEM BEJIUYMH, IPONOPIUOHAIBHOCTHIO BEJIMYHH,

1.8 MPOLIEHTaMH, UHTEPIPETUPOBATH PE3YJIbTATHI PEILICHUS 3a/1a4 C
y4ETOM OIPaHUYECHUH, CBSI3aHHBIX CO CBOMCTBAMU
paccMaTpUBaeMbIX OOBEKTOB

2 AnreOpanyeckue BbIpaKEHUs

2.1 Hcnonb30BaTh anredOpandyecKyr TEpPMHHOJIOTHIO U CUMBOJIUKY,




IPUMEHATH €€ B IPOLIECCE OCBOCHUS yUeOHOr0 MaTepuaa

2.2

Haxonute 3HaueHHst OyKBEHHBIX BbIPAKEHUN MTPH 33JaHHBIX
3HAYEHUAX IEPEMEHHBIX

2.3

BreinmonaaTh HpeO6paSOBaHI/I${ CJIOro BBIPAKCHUA B MHOT'OYJICH

IMPHUBCACHUECM HOI[O6HBIX cj1aracMbix, paCKpbITUEM CKOOOK

2.4

BbINONHATE YMHOKEHHE OJJHOWIEHA HA MHOTOUYIEH U
MHOTOWIEHA Ha MHOTOUJIEH, IPUMEHATH (POPMYJIBI KBaIpaTa
CyMMBI U KBaJpaTa pasHOCTH

2.5

OcCy1ecTBIATh Pa3ioKEHNE MHOTOUJIEHOB HA MHOYKUTEIH C
MOMOIIbIO BEIHECEHUS 32 CKOOKHM OOIIET0 MHOXKHUTETI,
IPYIIIMPOBKY ClIaraeMbIX, IPUMEHEHUs (popmyJ
COKPAILLIEHHOTI'O YMHOXEHHUS

2.6

[TpumensaTs MpeoOdpa3oBaHKs MHOTOUJICHOB ISl PEIICHUS
Pa3JIMYHBIX 33]1a4 U3 MATEMATUKH, CMEXHBIX IIPEIMETOB, U3
peanbHOM IPAKTUKU

2.7

Hcnonb30BaTh CBOMCTBA CTENIEHEN C HATYPAJIbHBIMU
MOKa3aTesIMU JIJIs MPeoOpa30BaHUs BhIpaXKEHUN

YpaBHEHNS U HEPABEHCTBA

3.1

Pemats nuHeHbIE YpaBHEHUS C OJTHOU TTIEPEMEHHOM,

IPUMEHSS IPaBUjia MEPEX0/1a OT UCXOJIHOTO YPABHEHUS K
PaBHOCUIIBHOMY eMy. [IpoBepsITh, SBISETCS JIM YUCIO KOPHEM
YPaBHEHUS

3.2

[IpumensTh rpadguueckue METOIbI MPU PEIICHUH JIMHEHHBIX
YPaBHEHUU U UX CUCTEM

3.3

[TopOupaTs mpuUMepbI ap YUCEN, SBISIIOUIUXCS pEHICHUEM
JMHENHHOTO YPAaBHEHHUS C IByMs IT€PEMEHHBIMU

3.4

CtpouTth B KOOPAMHATHOM MJIOCKOCTH rpaduK JTMHEHHOTO
ypaBHEHUS C IBYMsI IEPEMEHHBIMU; MOJIb3YSICh TpadUKoM,
[IPUBOJUTH IIPUMEPHI PEILICHUS YPaBHEHUS

3.5

PemaTe crucTteMsl IByX JTMHENHBIX YPABHEHUN C IBYMSI




MIEPEMEHHBIMH, B TOM YHCJI€ TpadUuecKu
CocTaBisITh U peliaTh JMHEHHOE YpaBHEHUE UITU CUCTEMY
3.6 JMHEUHBIX YPaBHEHUM MO YCIOBUIO 3aJ]a4l, HHTEPIIPETUPOBATh
B COOTBETCTBUU C KOHTEKCTOM 3aJ1auy MOJTYyUYECHHBIA pe3yIbTat
4 Koopnunate! u rpapuku. yHKIuu
N300pakaTh Ha KOOPAMHATHON MIPSIMOM TOUYKH,
41 COOTBETCTBYIOIIME 3aJJaHHBIM KOOPJMHATAM, JTy4YH, OTPE3KH,
' WHTEPBAJIbI, 3aMUCHIBATh YUCIOBBIE MPOMEKYTKH Ha
anreOpanyecKoM sI3bIKe
47 OTtMeuaTh B KOOPAUHATHOM MIOCKOCTH TOYKH MO 33JJaHHBIM
' KOOpAWHATAM
43 Crtpoutsb rpaduku nuHerHbIX GyHKIui. CTpouTh rpaduk
' bynkumm y = [X|
OnuceIBaTh C TOMOIIBI0 (PYHKITUI N3BECTHBIE 3aBUCUMOCTH
44 MEK/ly BETMUYMHAMU: CKOPOCTh, BPEMS, PACCTOSIHUE, LIEHY,
' KOJIMYECTBO, CTOMMOCTb, TPOU3BOAUTEIILHOCTh, BPEMsi, 00BEM
paboTHhI
4.5 Haxonute 3HaueHne PyHKIIMHU MO 3HAYCHUIO €€ apryMeHTa
[TonumaTts rpaduueckuii ciocod nMpeacTaBICHUs U aHAIKM3a
4.6 uH(OpMaIlK, U3BJIEKATh U HHTEPIPETUPOBATH UH(HOPMAIIIIO
U3 rpauKOB PeaNbHBIX MPOIECCOB U 3aBUCUMOCTEN
8 KIIACC
Kon [IpoBepsieMble MpeIMETHBIC PE3YIbTAThl OCBOCHUS OCHOBHOM
IpOBEPSAEMOro | 00pa3oBaTesIbHON TPOrpaMMbl OCHOBHOTO OOIIETO
pe3yJbTara oOpa3oBaHuUs
1 Yuca v BeIYUCIICHUSA
1.1 Hcnonb30BaTh HauadbHbIE MIPEACTABICHUS O MHOKECTBE
JEUCTBUTENBHBIX YHCEI JJIsl CDABHEHUSI, OKPYTJICHUS U




BBIYMCIICHUH, U300paxaTh JeHCTBUTEIBHBIC YUCIIa TOYKAMH Ha
KOOPJIMHATHOM MPSIMOU

1.2

[IpuMeHsATh MOHATHE apUPMETHUECKOTO KBaIPATHOTO KOPHSI,
HAXOJIUTh KBaJPATHbIE KOPHU, UCTIONIb3Ys PU HEOOXOAUMOCTH
KaJIbKYJISITOP, BBITIOJIHATH IPe0Opa30BaHUs BbIpAKEHU,
COZIEpIKAILMX KBAJAPATHbIE KOPHU, UCIIOJIb3YsI CBOMCTBA KOPHEN

1.3

Hcnionp30BaTh 3amucy OOJIBIINX U MAJIBIX YUCET C IIOMOIILIO
JECATUYHBIX ApoOel u crerneneit uncia 10

AnreOpanyecKkre BbIpaKEHHUS

2.1

IIprMEHATH MOHATHE CTENIEHU C LEIBIM IIOKA3aTeNeM,
BBITIOJHATH NMPE0OPa30BaHMsI BIPAKEHUH, COACPKAIINX
CTEIICHU C LIEJIBIM II0Ka3aTeleM

2.2

BoInoiHATH TOXIECTBEHHBIE TPEOOPa30BaHUsI paIlMOHATIBHBIX
BBIPAKECHUN HA OCHOBE MPABUJI JEUCTBUN HAJL MHOTOWICHAMH U
anredpanvyecKuMu ApoosiMu

2.3

PacknanpiBaTh KBapaTHBINA TPEXWICH HA MHOKHUTEIN

24

[IpumensTh mpeoOpa3oBaHUs BHIPAKEHUH JIJIs1 PEIICHUS
Pa3IMYHBIX 3a]1a4 U3 MATEMATUKH, CMEXHBIX ITPEIMETOB, U3
peabHON IPAKTUKHU

ypaBHeHI/ISI N HCPAaBCHCTBA

3.1

Pemiate J'IHHGfIHBIC, KBaJpaTHBIC YPABHCHUSA U pallMOHAJIBHBIC
YPaBHCHUA, CBOOAINUCCA K HUM, CUCTCMBI JIBYX ypaBHCHI/Iﬁ C
ABYM: IICPCMCHHBIMHA

3.2

IIpoBoauTE IPOCTENILINE UCCIIEI0OBAHYS YPABHEHUN U CUCTEM
YpaBHEHUH, B TOM YHCJIE C IPUMEHEHUEM I'paUUeCcKuX
npeacTaBiIeHnl (yCTaHaBIMBAaTh, UMEET JIM YPAaBHEHUE WU
CUCTEMA YPAaBHEHUH PEILICHUS, €CIIU UMEET, TO CKOJIBKO, U
npoyee)

3.3

[lepexoauTh OT c0BeCHOM (POPMYIUPOBKH 3a1aUH K €€
anredpanvecKoil MOJIENIH € TTIOMOIIIbIO COCTABIICHUS YPaBHEHUS
WJIM CUCTEMBbI YPABHEHU, UHTEPIIPETUPOBATh B COOTBETCTBUH




C KOHTEKCTOM 3aJ1a4Ml MOJYyUYEHHBIN pe3yJbTat
[IpuMeHsATh CBOMCTBA YUCIIOBBIX HEPABEHCTB JJI1 CPABHEHUS,
3.4 OLICHKH, pellaTh JIMHEHHbIE HEPABEHCTBA C OJTHOM NIEPEMEHHOMN
' Y UX CUCTEMBI, 1aBaTh IpauuecKyr0 WIUTFOCTPALIUIO
MHO>KECTBA pEUICHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB
4 OyHKIMH
[TonnMaTth U UCTIOIB30BATh (PYHKIIMOHANBHBIE TIOHATHUS U SI3BIK
41 (TepMHHBI, CAMBOJIMYECKHE 0003HAYEHUS ), ONIPEAEIIATD
3HauU€HUE (DYHKIMH 110 3HAYEHUIO ApIYMEHTa, ONPEIEIATh
cBoicTBa (hyHKIMHU 110 €€ rpaduKy
CrtpouTts rpaduKu SIeMEHTApHBIX (PYHKINNA BUA:
4.2 y=kix,y =x*, y = x>, y = [X|, onuCBhIBaTh CBONCTBA YHCIIOBOI
dyHkuMu 1o e€ rpapuky
9 KIIACC
Kon [IpoBepsieMble peAMETHBIE PE3YJIBTATHl OCBOCHUS OCHOBHOM
IPOBEPAEMOro | 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O OOLIETO
pe3yJbTara oOpazoBaHuUs
1 Uucna v BBIUUCICHUA
1 CpaBHHBaTh U yIIOPSIOYMBATH PALIMOHAIIBHBIE U
' UpparroHaIbHbIC YHCITa
BoimonuaTe apudmMernyeckue 1eHCTBUS C palliOHAIBHBIMU
1.2 YKCIIAMH, COYETAs] YCTHBIE M INCbMEHHBIE TPUEMBI, BBITTOJIHSTh
BBIYKCIICHHS C UPPALMOHAIBHBIMHU YHCIAMU
13 HaxonnTe 3Ha4€HHUs CTENIEHEN ¢ LEIbIMU ITOKA3ATEISIMU U
' KOPHEH, BBIYUCIIATH 3HAYEHUS YUCIIOBBIX BBIPAKEHUN
14 OKpyTIIATh JENCTBUTEIBHBIE YNCIIA, BBIITOIHATh IPUKUIKY
' pe3ynbTaTa BBIYMCICHUH, OLEHKY YUCIIOBBIX BBIPAXKEHUN
2 YpaBHEHMs U HEPABEHCTBA




2.1

Pewiats iMHEHBIE U KBaIpaTHBIE YPABHEHMS], YPABHEHUS,
CBOJSLIMECS K HUM, IIPOCTEHNIINE APOOHO-PALIMOHATIbHBIE
YPaBHEHHUS

2.2

PemaTte cucTteMsl IBYX JIMHENHBIX YPABHEHUH C IBYMS
IIEPEMEHHBIMU U CUCTEMBI JBYX YPABHEHUN, B KOTOPBIX OJTHO
YPABHEHUE HE SBISAETCS JIMHEHHBIM

2.3

Pemiath TeKCTOBBIC 3a/1a4M AIreOPAaMYECKUM CIIOCOOOM C
MTOMOIIBIO COCTaBJICHUS YPABHEHUS WIIM CHCTEMBI JBYX
ypaBHEHUH C IByMs TIEpEMEHHBIMU

24

IIpoBoauTE IPOCTENILINE UCCIIEI0BAHNS YPABHEHUN U CUCTEM
ypaBHEHUI, B TOM YHUCIIE C IPUMEHEHUEM I'papruecKux
npe/iCTaBlIeHU (HanpuMep, yCTaHaBINBATh, UMEET JId
YPAaBHEHUE WA CUCTEMA YPABHEHUN PELLIECHHUS, €CIIA UMEET, TO
CKOJIBKO)

2.5

Pemiats nuHeitHbIE HEpABEHCTBA, KBaIpaTHbIC HEPABEHCTBA,
M300paXkaTh pellieHre HEPABEHCTB HAa YUCIIOBOU MPSIMOiA,
3aMKChIBATh PEIICHUE C IOMOIIbIO CHUMBOJIOB

2.6

Pemats cucTeMbl IMHEMHBIX HEPABEHCTB, CUCTEMBI
HEPABEHCTB, BKJIIFOYAKOIINAE KBAJIPATHOE HEPABEHCTBO,
n300pakaTh PEeIICHUE CUCTEMbl HEPABEHCTB Ha YHCIIOBOM
MPSAMOM, 3aIMChIBATh PEIICHUE C IIOMOIIBI0 CUMBOJIOB

2.7

Hcnonp30BaTh HEPABEHCTBA NPU PEUIEHUN PA3JIMYHBIX 3a]1a4

OyHKIMH

3.1

Pacnio3naBaTth QyHKIMH U3y4eHHBIX BUIOB. [l0Kka3piBaTh
CXEMaTHYECKH PacoIOKEHNE Ha KOOPINHATHON TUIOCKOCTH
rpadukoB ¢pyHkumii Buna: y=kx, y=kx+b, y=k/x, y=ax*+bx+c,
B 3aBHCHMOCTH OT 3HAYeHUU KOA(P(UITUEHTOB, OMMMCHIBAThH
CBOMCTBa (QyHKIIMIA

3.2

Iloka3pIBaTh CXEMaTUYECKH PACIIONOKEHUE HA KOOPAUHATHON
TUTOCKOCTH TpaduKoB PyHKIMHA BUIa y = VX, y = [X| u
OMKCHIBATH CBOMCTBA (PYHKIUI

3.3

Ctpoutb 1 U300pakaTb CXeMaTUYECKU rpaPuKu




KBaIPaTUYHBIX (DYHKIIMHA, OTUCHIBATH CBOMCTBA KBaIPATUIHBIX
dbyHKIMi 0 X rpadukam

Pacno3naBaTh KBaIpaTUUHYIO PYHKIUIO 110 (GOpMyJIe,

34 MPUBOJAUTH NPUMEPHI KBAAPATUYHBIX (DYHKIMI U3 peabHON
KU3HU, (PU3UKU, TEOMETPUU
4 Apudmernueckast 1 reoMeTpuIecKasi IpOrpeccun
41 Pacnio3HaBaTh apu()METHUECKYIO U TEOMETPUUECKYIO
' MIPOTPECCUM MPHU Pa3HbIX CIIOcO0ax 3aJaHus
BBINOTHAT BBIYUCIIEHUS C UCTIONIB30BaHUEM (POPMYIT 72-TO
4.2 YjieHa apu(METUIECKON U TEOMETPUUYECKON MPOTPECCUH,
CYMMBI [IEPBBIX N YIECHOB
43 N300paxaTh 4ieHbI MOCIEI0BATEIbHOCTH TOUKAMH Ha
' KOOPAMHATHOM IJIOCKOCTH
Pemate 3a1aun, CBA3aHHBIE C YHCIOBBIMU
44 IIOCJIEIOBATENBHOCTAMM, B TOM YHCJIE 3a/1a4U U3 PEAIbHOM

KU3HHU (C UCTIOJIb30BAaHUEM KaJbKYJISATOPA, ITU(POBBIX
TEXHOJIOTUH)




[TPOBEPAEMbBIE SJIEMEHTBI COAEPKAHU A

7 KITACC
Kon [TIpoBepsieMblil 3JIEMEHT CONEPIKAHUS
1 Yucna u BEIYUCIICHUA
Jpo6u 0OBIKHOBEHHBIE U IECATUYHBIE, IEPEX0] OT OAHOU (POPMBI
1.1 3anucu JipoOeii Kk pyroil. [loHsaTre panmoHaIbHOTO YKCIa, 3aIUCh,
CpaBHEHME, YIIOPSAIOUMBAHUE PALIMOHAIBHBIX YUCEN
12 Apudmernyueckue AeHUCTBUS C pallMOHAIBHBIMY YHCIIaMU. Perienue
' 3a/1a4y U3 peayibHOM MPaKTUKHU HA YacTH, Ha IpoOu
CreneHb C HATypaJbHBIM MOKA3aTEIIEM: OIIPEICIICHHE,
1.3 npeoOpa3oBaHUe BRIPAKEHUM Ha OCHOBE OTPEICTICHHUs], 3aIUCh
OOJIBIINX YUCE
[Ipo1ieHThI, 3aMUch MPOLIEHTOB B BUJIE IpoOU U IpoOU B BUJIE
14 MPOLIEHTOB. TPpU OCHOBHBIE 3a7]a4X Ha IIPOLIEHTHI, PELICHUE 3a/1a4 U3
pEaIbHOMN IIPAKTUKHU
15 [IpuMeHeHnE TPU3HAKOB JETUMOCTH, PA3JIOKECHUE HA MHOXKUTEIN
' HATypaJIbHBIX YHCEIT
16 PeasibHbIe 3aBUCUMOCTH, B TOM YHUCJIE NpsiMasi U 0OpaTHast
' HPOMOPIMOHATBHOCTH
2 AnreOpanvecKue BhIPaKECHUS
1 [IepemeHHbIE, UUCIIOBOE 3HAUEHNE BBIPAXKEHHUSI C IEPEMEHHOM.
' JlonmycTrmble 3HaUEHUS IEPEMEHHBIX
29 [IpeacraBienue 3aBUCUMOCTH MEXIy BeTUUMHAMU B BUJE (OPMYJIBL.
' Boruucnenus no popmynam
)3 [IpeoOpazoBanne OyKBEHHBIX BBIPAXKEHUHN, TOXKICCTBEHHO PABHbBIC
' BBLIPAXKEHUS
24 CBOIICTBa CTENIEHU C HATYPAJIbHBIM I1I0KA3aTEIIEM
55 OpaHouJieHbl 1 MHOTOWIEHBI. CTeneHb MHOrowieHa. CloxeHue,
' BBIYUTAHUE, YMHOKEHUE MHOTOUYJICHOB




®opMyJIbl COKPAILIEHHOTO YMHOKEHHUS: KBaJpaT CYMMBI M KBaJipaT
2.6 pazHoctu. @opmyiia pa3HOCTH KBaipaToB. Pa3znojkeHre MHOTOUYIEHOB
HA MHOXKHUTEIN
3 YpaBHeHUs
31 VYpaBHeHUE, KOPEHb YPAaBHEHHUS, [TpaBUiIa IPeoOpa3oBaHus
' ypaBHEHUS, PABHOCUJILHOCTh YPAaBHEHHI
39 JInHelHOE ypaBHEHME C OJTHOM IIEPEMEHHOM, YUCIIO KOPHEN
' JIMHEWHOT'0 YPAaBHEHUS, PELICHUE TUHENHBIX YPAaBHEHUN
13 CocTaBieHue ypaBHEHHH 10 YCIOBUIO 3a/1a4i. PenieHne TeKCTOBBIX
' 3a/1a4 C MOMOIIBIO YPABHCHUH
3.4 JluneitHOE ypaBHEHHUE C ABYMsI IEPEMEHHBIMU U €r0 Tpaduk
CucreMa IByX JTMHEHWHBIX YPaBHEHUH C IBYMsI IEPEMEHHBIMU.
3.5 Pemenue cucrteM ypaBHeHH# criocoO0M 1moicTaHOBKH. [IpuMephl
pelIeHUs TEKCTOBBIX 3a/1a4 C TOMOIIbIO CUCTEM YPaBHEHUN
4 Koopaunate! u rpaduku. @yHkImm
4.1 KoopaunaTta TOUukM Ha psAMON
47 YucnoBble NpoMexXyTKH. PaccTosHre MEXTy 1ByMs TOUKaMU
' KOOPAWHATHOMN MPSIMOi
43 [IpsamoyronbHas cucrema koopauHatr, ocu Ox u Oy. Abciucca u
' OpJMHAaTa TOYKH Ha KOOPJAMHATHOM IJIOCKOCTH
44 [Tpumeps! rpadukoB, 3aganHbIX Gopmynamu. UteHne rpadukoB
' peabHBIX 3aBUCUMOCTEM
4.5 [Tonsitue dynkuuu. ['padux pynkuun. CroiicTBa GyHKIUN
4.6 Jlunetinas ¢yukius, e€ rpaduk. 'padux GyHkImm y = |x
47 ['paduyeckoe pernieHne TMHEHHBIX YPABHEHUN U CUCTEM JIMHEHHBIX
' ypaBHEHUH

8 KIIACC



Kon

[TpoBepseMBIil ANEMEHT CONEPKAHUS

1 Uucna v BIUKCIICHUA
11 KBanpartuslit kopenb u3 uncina. [lonsitue 06 uppannoHaIbHOM
' gucie. JlecaTHaHbIe TPUOTNKEHUS UPPANUOHATHHBIX YHCEIT
CpoiicTBa apu(pMeTHUECKIX KBAJPATHBIX KOPHEH U WX MPUMECHECHHE
1.2 K Mpe0oOpa30BaAHMIO YHCIOBBIX BHIPAKCHHUIN W BHIYUCIICHUSIM.
JlericTBUTEIBLHBIC YUCTIA
13 Crenenb ¢ 1enbIM NTOKa3aTeaeM U €€ cBoiicTBa. CTaHaapTHAs 3aMHUCh
' qrcia
2 AnreOpandeckue BbIpaKeHUs
21 KBagpaTHbIil TpEXUIEH, pa3I0KEHUE KBAAPATHOTO TPEXUJIEHA Ha
' MHOKHTEITH
29 Anrebpandeckas 1podb. OCHOBHOE CBOMCTBO ajireOpanvecKoin
' apoou
)3 CrnoxeHue, BBIYMTaHUE, YMHOKEHHE, JIEJICHUE alIreOpanyecKux
' apooeii
2.4 PanronanbHble BBIpaXXEHUS U UX TpeoOpa3oBaHue
3 VYpaBHEHUS 1 HEPABEHCTBA
31 KBaaparHoe ypaBHeHue, popmyiia KOpHEH KBaIpaTHOTO YPaBHEHUS.
' Teopema Buera
3.2 Pemienne ypaBHEHUM, CBOAAIINXCSA K JIMHENHBIM U KBaJAPATHBIM
3.3 [IpocTeiiue qpoOHO-paIMOHATBHBIE YPABHEHUS
['paduueckas unTepnpeTanys ypaBHEHUN C AByMs IEPEMEHHBIMU U
34 CUCTEM JIMHEWHBIX YPaBHEHUM C IBYMSs IepeMeHHbIMU. [Ipumepsl
pelIeHUs CUCTEM HEJTMHEWHBIX YPaBHEHUN C IBYMsI IEPEMEHHBIMU
3.5 Pelmenue TeKCTOBBIX 3a/1a4 alnredpandyeckum crocooom
3.6 UucnoBble HEPABEHCTBA U UX CBOICTBA
3.7 HepaBeHCTBO ¢ 01HOM ITEpEMEHHOU




3.8 PaBHOCHIIBHOCTH HEPABEHCTB
3.9 JInHeliHbIE HEPABEHCTBA C OJHON NEPEMEHHON
3.10 CucreMbl TMHENHBIX HEPABEHCTB C OJTHON NEPEMEHHOU
4 DOYHKIUU
41 [Tonsitue pynkuuu. O61acTh ONpeAeieHNs U MHOKECTBO 3HAUCHHI
' ¢ynakuuu. CriocoObl 3aanus QyHKIIHMI
4.2 I'padux pynkuun. Yrenue cBOMCTB PyHKIUU 1O €€ rpaduKy
4.3 [Tpumeps! rpadukoB GyHKIIHI, OTPaXKaIOIINX peabHbIE TPOIIECCHI
44 @DyHKIMY, OMHUCHIBAIOIINE MPAMYIO U 00paTHYIO IPOMOPLIMOHAIBHBIE
' 3aBUCUMOCTH, UX TpaduKu
4.5 OyHKIHH ) =x?, y = x°
4.6 Oynkuuu y = Vx, y = |x|
4.7 I'paduyeckoe perieHrne ypaBHEHHN U CUCTEM YPaBHEHUIM
9 KIIACC
Kon [IpoBepsieMblIi 2IEMEHT COEPKAHUSA
1 Uucna v BIUUCIEHUSA
1 PannonanbHble Yyncia, uppalMoHalbHbIE YHUCIIa, KOHEUHbIE U
' OECKOHEUHbIE IeCATUYHbIE APOOU
MHOX€CTBO JE€HCTBUTEIBHBIX YACEI, JEHCTBUTENBHBIE YHCIIA KaK
12 OeCKOHEUHBIE JecATUYHbIE ApoOu. B3anMHO 01HO3HAUHOE
' COOTBETCTBHE MEXK]Ly MHOKECTBOM JEHCTBUTEIBHBIX YUCEI U
KOOpAUHATHOM npsiMoi. CpaBHEHHUE IEUCTBUTEIbHBIX YHACEI
1.3 Apudmernueckue NeHCTBUS C TEHCTBUTEILHBIMU YUCIIAMU
N3mepenust, npubimkeHus, olleHKUu. Pa3mepsl 00beKTOB
1.4 OKpPY>KarOLIEro MUPA, IJIUTEIbHOCTD MMPOLECCOB B OKPYKAIOIIEM MHUPE.
[TpubnmxénHoe 3HaYeHNE BEIUYHUHbI, TOYHOCTh MPUOJIMIKESHHUSL.




Oxkpyrnenue yucen. [Ipukuika u OleHKA pe3yIbTaTOB BEIYUCICHHI

2 YpaBHEHUS 1 HEPABEHCTBA
2.1 YpaBHEHUS C OTHOU IEPEMEHHOMN
2.2 JInnenHoe ypaBHeHue. PemieHne ypaBHEHUN, CBOASIIMXCA K JUHEUHBIM
)3 KBagpaTHoe ypaBHeHuE. PellieHre ypaBHEHUM, CBOISAIIUXCS K
) KBaJPaTHBIM
24 buksanparHoe ypaBHeHue. [IpuMepsl pelieHuss ypaBHEHUN TPEThEU U
' YETBEPTOU CTEIIEHEN PA3JIOKEHUEM HA MHOKUTEIIN
2.5 Pemenue 1poOHO-paliMOHANbHBIX YPAaBHEHUH
2.6 Cucrembl ypaBHEHUN
2.7 VYpaBHeHUE C IBYMsI IEPEMEHHBIMU U €T0 Tpadux
2.8 Pemenue cucreM IByX JIMHEMHBIX YPABHEHUU C IByMsl [IEPEMEHHBIMU
’9 Peuiennie cucrteM IByX ypaBHEHUN, OAHO U3 KOTOPBIX JUHEHWHOE, a
' IPYroe — BTOPOM CTENECHU
510 ['paduueckas uHTEpHIpETALIUSl CUCTEMBI YPABHEHUM C ABYMS
' HIEPEMEHHBIMU
2.11 Pelienrie TEKCTOBBIX 3a/1au aareOpandyeckuM Crocooom
2.12 YucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pemenne MMHENHBIX HEPABEHCTB C OJHOM ITEPEMEHHOU
2.14 Pemenue cucrem TMHENHBIX HEPABEHCTB C OJIHOM MEPEMEHHOU
2.15 KBanpaTHbie HEpaBeHCTBa
5 16 I'paduueckas uHTEpHIpETALMsl HEPABEHCTB U CUCTEM HEPABEHCTB C
' JIBYMS IEPEMEHHBIMU
3 OyHKIMHU
31 KBaaparnunas ¢hynkums, e€ rpaduk u coiictsa. [lapabdomna,

KOOPJIMHATHI BEPIIUHBI TApa00JIbl, OCb CHMMETPUH TTapaboIIbl




3.2 I'paduxu bynkuuii y=kx, y=kx+b n ux coiicTBa
3.3 I'paduxu pynkumii y=Fk/x, y = x° 1 ux cBoiicTBa
34 ['paduku pyHKIUH , 1 UX CBONCTBA
4 Yucnossle OCIEA0BATEIBHOCTH
Omnpenenenne U cnocoObl 3a/1aHNs YUCIOBBIX MOCIE10BATEIIBHOCTEM.
4.1 3agaHue MoCIe0BaTeIbHOCTH PEKYPPEHTHOMN opMmyioi u popmMyoi
n-ro 4ieHa
49 Apudmernueckas nporpeccusi. opmyssl #-ro wieHa apupMeTHIECKOl
' IIPOTPECCHUU, CYMMBI IIEPBBIX /1 YJICHOB
43 I'eomerpuueckas nporpeccust. @OpMyJIbl #7-T0 YjleHa F€OMETPUYECKON
' IIPOTPECCHUU, CYMMBI IIEPBBIX /1 YJICHOB
N3o0paxkeHne 4ieHOB apu(PMETHIECKOM U TeOMETPUUECKOM
4.4 MPOrpeCcCUid TOUKAMHU Ha KOOPAUHATHOM IUIOCKOCTH. JINHEWHBIN U
AKCIIOHEHIIMAJIbHBIA POCT
4.5 CioHBIE TPOLIEHTHI




[TPOBEPSIEMBIE HA OI'D [I0 MATEMATUKE TPEBOBAHUS K
PE3VJIbTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJILHOM
[TPOI'PAMMbBI OCHOBHOI'O OBILET'O OBPA3SOBAHUS

Kon
MPoBePSIEeMOro
TpeOOBaHUS

[IpoBepsiembie TpeOOBaHUSI K TIPEIMETHBIM pe3yJIbTaTaM
OCBOCHHSI OCHOBHOM 00pa30BaTeIbHON MPOTPaMMbl OCHOBHOTO
obmero obpazoBanms Ha ocHoBe PI'OC

YMeHnue onepupoBaTh TOHITUSIMU: MHOXECTBO,
MOIMHOKECTBO, OTIepaIliy HaJl MHOXKECTBAMU, YMEHUE
OTIepUpOBaTh MOHIATHAMU: Tpad, CBsI3HBIN Tpad), AEPEBO, ITUKII,
MPUMEHSTh UX MPU PEIICHUH 3329, YMEHUE UCIIOJIb30BATh
rpadudeckoe nMpeACTaBICHNE MHOXKECTB ISl OTTUCAHMS
pEeaNbHBIX TPOIIECCOB U SBJICHUH, TIPU PEIICHHUH 3a7a4 U3
IPYTUX y9eOHBIX MPEAMETOB

YMeHune onepupoBaTh NOHATUSIMU: ONPEICIICHUE, aKCHOMA,
TEOpEMaA, 10KA3aTEINBCTBO; YMEHUE PACIIO3HABATh UCTUHHBIE U
JIOYKHBIE BBICKA3bIBAHUS, IIPUBOJIUTH IIPUMEPBI U
KOHTPIIPUMEDPBI, CTPOUTH BBICKA3bIBAHUS U OTPULIAHUSA
BBICKA3bIBAaHUH

YMeHue onepupoBaTh NOHATUSIMU: HATYPAIbHOE YUCIIO,
MPOCTOE U COCTABHOE YHCIIO, IETMMOCTh HATYPAJIbHBIX YHUCEN,
MPU3HAKHU JETMMOCTH, LIETI0€ YUCIIO, MOAYJIb YHUCIIA,
O0OBIKHOBEHHAsI P00k U JeCATUYHAS Ip0Ob, CTAaHIAPTHHINA BU]I
4yycia, palMoOHAIBbHOE YKCIIO, UPPAIMOHAIBHOE YUCTIO,
apu(METUIECKUM KBaJIpaTHBI KOPEHb; YMEHHUE BHITIOIHATh
JIEVCTBUSA C YUCIIAMHU, CPABHUBATh U YIIOPSAIOUYUBATH YUCIIA,
MPEACTaBISATh YUCIIA HA KOOPJAUHATHOW MPSIMOU, OKPYTJIATh
YyHClia; YMEHUE AEeIaTh IPUKUJIKY U OLIEHKY pe3yJibTara
BBIUMCIICHUHN

YMeHne onepupoBaTh NOHATUAMU: CTENIEHB C LEIBIM
rmokasaresieM, apuMeTUIECKU KBAJPATHBIN KOPECHb,
MHOTOYJICH, ainredpanyeckas ApoOb, TOXKAECTBO; 3HAKOMCTBO C
KOPHEM HaTypaJbHOW CTENEHU OOJIbIIE €UHULIBI, YMEHUE
BBIIIOJIHATH PAcUYETHI IO opMyJiaM, MPeoOpa30BAHMS LIEIIbIX,
IpOOHO-pAaIMOHAIIBHBIX BBIPAKEHUIN U BBIPAXKEHUHN C KOPHIMH,
Pa30KeHHe MHOTO4YJIeHa HA MHOYKUTENH, B TOM YHCJIE C




UCI0JIb30BaHUEM (HhOPMYJT pa3HOCTH KBAJpaTOB U KBaJpaTa
CYMMBI U Pa3HOCTHU

YMeHHe onepupoBaTh NOHATUSMHU: YHCIOBOE PABEHCTBO,
YPAaBHEHHE C OJJTHOM NIEPEMEHHON, YUCIIOBOE HEPABEHCTBO,
HEPABEHCTBO C IEPEMEHHOM; YMEHUE PeLIaTh JUHEUHBIE U
KBaJIpaTHbIE YpaBHEHUs, APOOHO-pAIMOHAIILHBIC YPABHEHHUSI C
OIHOW MEPEMEHHOM, CUCTEMBI IBYX JIMHEWHBIX YPABHEHHUM,
JUHENHBIE HEPABEHCTBA M UX CUCTEMBI, KBaJpaTHBIE U IPOOHO-
palMOHaIbHbIE HEPABEHCTBA C OJTHOW MIEPEMEHHOM, B TOM
YUCJIe MPU PEUICHUH 3aa4 U3 APYTUX IPEIMETOB U
MMPAKTUYECKUX 3a7a4; YMEHHUE UCMOJIb30BATh KOOPIUHATHYIO
MPSMYIO U KOOPJAUHATHYIO IUIOCKOCTh JUIsl U300paKeHus
pELICHU ypaBHEHU, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUSAMU: (PYHKITHS, TpaduK
byHKIMH, HyJIU QYHKIUHU, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA,
IIPOMEKYTKH BO3pacTaHusl, yObIBAHMSI, HAMOOJIbILIEE U
HauMEHbIIIee 3HaYeHHs PYHKIIMN; YMEHHE ONIepUpPOBAThH
MOHATHUSMH: TIPsIMasi IPOTOPIIMOHATBHOCTD, INHEHHAs
byHKUMS, KBaApaTuyHas QyHKIMs, 0OpaTHast
MPOINOPIMOHATILHOCTE, Mapadoia, Tunep0oia; yMEHUe CTPOUTD
rpa¢uku QpyHKINH, UCTIOIB30BaTh PAPUKHU AJIs ONIpEACICHUS
CBOMCTB IIPOLIECCOB U 3aBUCUMOCTEH, JUIsl pEIIeHUs 3a]1a4 U3
APYTUX YYEOHBIX IPEIMETOB U PEAIbHOM KU3HU; YMEHHE
BbIpaXkaTh (popMyIamMu 3aBUCUMOCTH MEX]y BETMUMHAMU

YMeHue oneprupoBaTh NOHATUAMU: TIOCIEN0BATENBHOCTD,
apu(pMeTHIecKas U TeoOMeTpuiecKas Mporpeccuu; yMeHue
UCIIOJIb30BaTh CBOMCTBA MOCIE0BATEIbHOCTEH, (hOPMYJIbI
CYMMBI 1 OOIIIET0 WICHA NP PEIICHUHU 3a/1a4, B TOM YHUCJIE
3a/1a4 U3 JPYruX y4eOHBIX MPEIMETOB U peaTbHOM KU3HU

YMeHue pemarh 3a1a4d pa3HbIX TUIOB (B TOM YKCIIE Ha
MPOLICHTHI, IOJIM U YaCTH, IBIKEHHE, pa0boTy, IIEHY TOBAPOB U
CTOMMOCTD MTOKYIIOK ¥ YCITyT, HAJIOTH, 3a7]a4M U3 00JIacTH
YIPABJICHHS IUYHBIMHU M CEMEWHBIMU (DHHAHCAMM); YMEHUE
COCTaBJISITh BBIPAXKEHUSI, YPABHECHHUS, HEPABEHCTBA U CHCTEMBI
110 YCJIOBMIO 3a/1a4M, HCCIIEIOBATh MOJYYEHHOE PEIICHUE U




OLICHUBATH HpaB,Z[OHOI[O6HOCTI:: IMMOJIYYCHHEBIX PE3YJIbTAaTOB

YMeHue onepupoBaTh NOHATUAMU: (PUTypa, TOUKA, OTPE3OK,
psiMasi, JIy4, JIOMaHasi, yrojl, MHOTOYTOJIbHUK, TPEYTOJIbHUK,
paBHOOEIPEHHBIN U PABHOCTOPOHHUM TPEYTOJbHUKH,
OPSIMOYTOJIbHBIN TPEYTOJIbHUK, MEIaHa, OMCCeKTpHca U
BBICOTA TPEYTOJIBHUKA, YETBIPEXYTOJIBHUK, [1ApAILICIIOrPaMM,
pOMO, MPSMOYTOJIbHUK, KBaApAaT, TpaeLus; OKPYKHOCTb, KPYT,
KacaTeJIbHasl; 3HAKOMCTBO C POCTPAHCTBEHHBIMU (UTYpaMH;
YMEHHME pellaTh 3a7a4u, B TOM YHCIIE U3 ITIOBCEIHEBHOM KU3HH,
Ha HaXO0KJICHUE T€OMETPUUECKUX BEJINYUH C IPUMEHEHUEM
M3YYEHHBIX CBOMCTB (puryp u (hakToB

10

YMeHue onepupoBaTh MOHATUSIMU: PAaBEHCTBO (UTYP,
PaBEHCTBO TPEYTOJBbHUKOB; MapauIeIbHOCTh U
MEPIEHANKYJISPHOCTD MPSIMBIX, YTOJI MEXTY MPSIMBIMH,
MEPICHANKY ISP, HAKJIOHHAS, POEKIINS, Toa00ue Guryp,
MOTI00HBIC TPEYTOIBHUKH, CHMMETPHS OTHOCUTEIHHO TOUYKH U
MPSAMO#; YMEHHE pacro3HaBaTh PpaBEHCTBO, CHMMETPHIO U
nogoOue Guryp, napauieIbHOCTh U MEPHEHANKYISIPHOCTh
MPSAMBIX B OKPYIKAIOIIIEM MHUPE

11

YMeHune onepupoBaTh NOHATHUIMUA: JJIMHA, PACCTOSHUE, YTOJI
(BenmumMHa yTJia, CHHYC U KOCHUHYC yIJla TPEYTOJIbHUKA),
IJIOIA/1b; YMEHUE OIIEHUBATh pa3Mephbl MPEAMETOB U 0OBEKTOB
B OKpYKaIOIeM MUPE; YMEHUE MPUMEHSATH (HOPMYIIbI
MEpUMETPA U TIOIAI MHOTOYTOJIbHUKOB, JIJTMHbI
OKPY>KHOCTH M TUIOIIAU KpyTa, 00beMa MPSIMOYTOJIbHOTO
napasuiesenunea; yMeHue NpUMEHSTh NTPU3HAKH PABEHCTBA
TPEYTOJbHUKOB, TEOPEMY O CYMME YTJIOB TPEYTOJIbHUKA,
teopemy Iludaropa, TpUroHOMETpUICCKHE COOTHOIICHUS JIJIsI
BBIYMCJICHUS IJINH, PACCTOSIHUH, TUIOMIAAEH

12

YMeHue n300paxkarh MmiIockue GUrypsl 1 UX KOMOMHAIUH,
MIPOCTPAHCTBEHHBIE GUTYPHI OT PYKH, C TTOMOIIBIO YePTEKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB IO TEKCTOBOMY MJIU
CUMBOJIBHOMY OIMCaHHIO

13

YMeHue oneprupoBaTh NOHATUAMU: IPSIMOYTOJIbHASI CUCTEMA
KOOPAMHAT; KOOPANUHATHI TOYKH, BEKTOP, CyMMa BEKTOPOB,




MPOU3BEJCHUE BEKTOPA Ha YUCIIO0, CKAIIPHOE MPOU3BEACHHE
BEKTOPOB; YMEHHE UCIOJIb30BATh BEKTOPHI M KOOPAMHATHI JIsI
NPE/ICTABIICHUS JAHHBIX U PEIleHUs 3a7a4, B TOM YUCIIE U3
JIpyTruX y4eOHBIX MPEIMETOB U peaJTbHOM KU3HU

14

YMeHre onepupoBaTh MOHATUSIMU: CTOJIOUKOBBIC U KPYTOBBIE
JrarpamMMBbl, TaOJIHIIBI, CpEAHEE apuPMETHISCKOE, MEeThaHa,
HanOoJIbIlIee ¥ HAUMEHBIIIEEe 3HAUCHUS, pa3Max YHUCIOBOTO
Habopa; yMeHHe U3BIEKATh, UHTEPIIPETUPOBATH U
peoOpa3oBbIBATh HH(OPMAITUIO, TTPEICTABICHHYIO B Ta0IUIIAX
Y Ha rarpamMMmax, OTPaKarollyt0 CBOMCTBA M XapaKTePUCTUKU
pEeaNbHBIX MPOIIECCOB U SIBICHUH; YMEHUE PACTIO3HABATH
M3MCHYMBBIC BEIMYUHBI B OKPYKAIOIIEM MUPE

15

YMeHue oneprupoBaTh NOHATUAMU: CITyUYalHBIA OIBIT
(crTy4aifHBIN YKCIIEPUMEHT), JIEMEHTAPHOE COOBITHE
(371eMEHTapHBIN UCXO/T) CIIYYailHOTO OTbITa, CIy4aitHOe
COOBITHE, BEPOSATHOCTH COOBITHS; YMEHHUE HAXOIUTh
BEPOSITHOCTH CITyYalHbIX COOBITUI B ONBITAX C
PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU;, YMEHUE
pemarh 3a7a4d METOJA0M OpPraHU30BaHHOrO nepedopa u ¢
MCIIOJIb30BaHUEM MPaBUiIa YMHOKECHUS; YMEHHUE OLICHUBATD
BEPOSITHOCTU PEAIbHBIX COOBITHI U SBJICHUM, TIOHUMATD POJIb
PAKTUYECKU JOCTOBEPHBIX U MAJIOBEPOSTHBIX COOBITUM B
OKPY>KalollleM MUPE U B )KU3HU; 3HAKOMCTBO C MIOHATHEM
HE3aBHCUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIIHNX
YUCEJ U €r0 POJIbI0 B MACCOBBIX SIBICHUSX

16

YMeHue BbIOMpaTh NOAXOAAMINNA U3YUEHHBIN METOA IS
peleHns 3a1a4u, IPUBOAUTHL IPUMEPBl MATEMAaTUIECKUX
3aKOHOMEPHOCTEN B IIPUPOJE U )KU3HHU, PACIIO3HABATH
IIPOSIBJICHUE 3aKOHOB MATEMATHUKHU B UCKYCCTBE, OIIMCHIBATD
OTJZIEJIbHBIC BBIJTAIOIIUECS PE3YIIBTATHI, IIOJYYEHHBIE B X01€
pPa3BUTHA MAaTEMATHUKHU KAK HAYKH, IPUBOJIUTH IPUMEPBI
MAaTeMaTUYECKUX OTKPBITUN U UX aBTOPOB B OTEYECTBEHHOU U
BCEMUPHOU UCTOPUH




[TEPEYEHb 5JIEMEHTOB COAEPXAHUWA, ITPOBEPAEMBIX HA OI'D 10

MATEMATUKE

Kona [IpoBepsieMblil 3JIEMEHT CONECPKAHUS

1 Yucna v BEIYUCICHUS

1.1 HatypanbHble u nesnble uncna. [[pusHaku 1e1MMoCTH HEIbIX YUCell

12 OOBIKHOBEHHBIE U JECATUUHBIE JPOOU, MPOLUEHTHI, OECKOHEUHBIE
' HEPHOANYECKHE IPOOH

13 PanmonanpHbie yncia. ApudMeTHuecKe ornepauu ¢ pairuoHaTbHBIMU
' YHCITAMH

14 JleficTBuTEIbHBIC YnCIa. ApU(METHUESCKHIE OTIePAIUH C
' JEWCTBUTEIBHBIMU YUCIAMU

L5 [TpubnuxEHHbIC BRIYUCICHUS, MPABHUIIa OKPYTICHUS, TPUKUIKA U
' OLICHKA pe3yJIbTaTa BEIYMCICHUI

2 AnreOpanvecKue BhIPaKCHHS

2.1 BykBeHHBIC BhIpa)KeHUsI (BBIPAKEHUS C TIEPEMEHHBIMH )

57 Crenenb ¢ uenbiM nokazaresnem. CTeneHb ¢ paloHaIbHbIM
' nokaszaresieM. CBOWCTBA CTENIEHH

2.3 MHoOrouneHbl

2.4 AnrebOpaundeckas JpoOb

)5 Apudmernueckuii KOpeHb HaTypajIbHOM cTereHu. JecTBus ¢
' apu(PMETUIECKUMHU KOPHSIMHU HATYpaJTbHON CTETICHH

3 YpaBHEHUS 1 HEPABEHCTBA

31 [enbie u qpoOHO-panmoHalIbHbIE ypaBHEHUs. CUCTEMBI U
' COBOKYITHOCTH YPaBHEHHI

19 Lenbie u qpoOHO-paMOHaAIbHBIE HEpaBeHCTBA. CUCTEMBI U
' COBOKYITHOCTH HEPABEHCTB

3.3 Pemienue TeKCTOBBIX 3a1a4

4 YucioBble MOCIEN0BATEIbHOCTH




4.1 [TocnenoBaTeabHOCTH, CIIOCOOBI 3aJJaHUs TOCIIEIOBATEIbHOCTEN
47 Apudmernueckast 1 reomeTpuueckas nporpeccud. @opmMyiia CI0KHbIX
' TIPOIICHTOB

5 OyHKIMHU
@OyHK1Ms, criocoOs! 3aaanust PyHkimu. ['paduk ¢pynkiuu. O6mactb
OTIpe/IeTICHHUS] 1 MHOXKECTBO 3HaueHni GpyHkunu. Hynn QyHkumu.

5.1 [IpomexyTKH 3HAKOIIOCTOSHCTBA. [ [pOMEKYTKM MOHOTOHHOCTH
¢ynkunu. MakcumMyMbl 1 MUHUMYMBI pyHKIMU. Hanbonsiiee u
HauMEHblIee 3HaYeHue (PYHKIMH Ha IPOMEXKYTKE

6 KoopaunaTel Ha IpsIMOM M TIIOCKOCTH

6.1 KoopaunaTtHas npsmas

6.2 JlexapToBbI KOOPJIMHATHI Ha MJIOCKOCTH

7 I'eomerpus

7.1 ['eomerpuueckue (pUrypbl 1 KX CBOMCTBA

7.2 TpeyroabHUK

7.3 MHOroyrojibHUKH

7.4 OKpY>KHOCTb U KPYyT

7.5 N3mMepeHune reoMeTpu4eCcKux BEJINYNH

7.6 BekTopbl Ha MII0CKOCTH

8 BepoaTHOCTh U cTaTUCTUKA

8.1 OmnucarenbHasi CTaTUCTHKA

8.2 BeposTHOCTB

8.3 Kom6unartopuka

8.4 MHuoxecTBa

8.5 ['padbr

VUEBHO-METOJIMUYECKOE OBECITIEYUEHUE OBPA3OBATEJILHOI'O
[TIPOLIECCA




OBA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI JIUTA YUEHHUKA

Marematuka. Anredpa: 7-i kinacc: 6a30Bblid ypoBeHb: yueOHuk / FO.H.
Makapserues, H.I'. Munatok, K.1. Hemkos, C.b. CyBoposa; nox pen. C.A.
TensikoBckoro. — M.: [IpocBemenue, 2024.

Marematuka. Anredpa: 8-if kiacc: 6a30Bblid ypoBeHb: yueOHuk / FO.H.
Makapsiues, H.I'. Munnrok, K.1. Hemkos, C.b. CyBopoBa; nox pen. C.A.
TensikoBckoro. — M.: ITpocsemienue, 2024.

Marematuka. Anrebpa: 9-ii kitacc: 6a30BbIi ypoBeHb: yueOnuk / FO.H.
Makapsiue, H.I'. Munntok, K.1. Hemkos, C.b. CyBopoBa; nox pen. C.A.
TensixkoBckoro. — M.: [Ipocsemenue, 2024.

Marematuka. Anredpa: 7-i kiacc: 6a30Bblid YPOBEHbB: TUIAKTUYECKUE MaTEPUAIIBI:
yuyebHoe nmoco6ue / JI.W. 3BaBuy, JI.B. Ky3unenosa, C.b. CyBopoBa. — M.:
IIpocsenienue, 2024.

Marematuka. Anrebpa: 8-if kitacc: 0a30BbIi YPOBEHb: TUJAKTUUECKHE MaTePUAIbI:
yueoHoe mocooue / B.W. XKoxos, FO.H. Makapsrues, H.I'. Munmtok u ap. — M.
[Ipocsemenue, 2024.

Marematuka. Anredpa: 9-if kiacc: 6a30Bblid YPOBEHB: TUIAKTUYECKUE MATEPUAIBI:
yuebHoe nocobue / FO.H. Makapsrues, H.I'. Munok, JI.b. KpaiineBa. — M..:
[Ipocsemenue, 2024.

Marematuka. Anredpa: 7-i kiacc: 6a30BbI YPOBEHb: KOHTPOJbHBIC U
camocTosATeNbHbIE paboThl: yueOHoe nmocooue / JI.b. KpaiineBa. — M..:
IIpocsenienue, 2023.

Maremartuka. Anrebpa: 8-if kiacc: 6a30BbIi YPOBEHb: KOHTPOJIbHBIC U
caMocTosiITeNIbHbIE PaboThl: yueoHoe nocodue / JI.b. Kpaitnera. — M.:
IIpocsemenue, 2023.

Matematuka. Anredpa: 9-ii kitacc: 0a30BbIi YPOBEHb: KOHTPOJIbHBIE U
caMocTosiTelIbHbIe PaboThl: yuebHoe mocodue / JI.b. KpaitneBa. — M.:
IIpocsenienue, 2023.

METOAMYECKNE MATEPUAJIBI JUUIA YUUTEJIA

Marematuka. Anredpa: 7-9-e kitacchl: 0a30BbI YPOBEHb: METOAMUYECKOE TTOCOOHE
K IpeAMETHON TuHuM yueOHukoB 1o anredope F0.H. Makapsiuesa, H.I'. Muniok,
K.H. Hemkxosa u ap. — M.: IIpocsemenue, 2023.



MaremaTuka. Ypoku anreOpsl: 7-i kiacc: 6a30BbIi ypOBEHB: yaeOHOE 1mocooue /
JLb. Kpaitnesa. — M.: [IpocBemenue, 2024.

Marematuka. Ypoku anreOpsl: 8-i kitacc: 0a30BbIi ypOBEHb: yueOHOE rocooue /
JLb. KpaiineBa. — M.: IIpocsemienue, 2024.

Marematuka. Ypoku anreopsl: 9-it kiacc: 0a30BbIi ypOBEHb: yueOHOE 1mocooue /
JLB. KpaiineBa. — M.: IIpocsemienue, 2024.

[MU®PPOBBIE ObPA30OBATEJIbHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET

O0P: ®I'C «Mos lIkonay». bubanoreka uuppoBoro 06pa3oBaTEILHOTO
KOHTeHTa. https://myschool.edu.ru/.

DO0P: «Anrebpa. 7 knace». OO0 «SAKmacey. https://www.yaklass.ru/

DO0P: «Anredpa. 8 kimace». OO0 «SAKmacey. https://www.yaklass.ru/

D0P: «Anredpa. 9 kiace». OO0 «AKmacey. https://www.yaklass.ru/

TectoBble ynpaxkneHus o anreope st 7 kiacca. OO0 «Yuu.py». https://uchi.ru/

TectoBbie ynpaxxkHeHus o anreope st 8 kiacca. OO0 «Yuu.py». https://uchi.ru/

TectoBble ynpaxknenus o anreope 11 9 kinacca. OO0 «Yun.py». https://uchi.ru/




