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MNOACHUTEJBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM M3 OMNOPHBIX KypCOB OCHOBHOTO OOILEro
o0Opa3oBaHus: OHa 0OecreurnBaeT U3y4eHHe APYTUX AUCUUILIMH, KaK €CTeCTBEHHO-
HAyYyHOr0, TaK U TyMAaHUTAPHOTO LHUKIOB, €€ OCBOCHHE HEOOXOAMMO s
IPOAOHKEHUS 00pa30BaHUs M B MMOBCEAHEBHOM XKu3HU. Pa3BuTHe y o0yuarommxcs
HAyYHbIX MPEJICTABICHUN O TMPOUCXOKACHUM M CYHUIHOCTH alreOpanyecKux
aOCTpakiuii, criocode oTpakeHUss MaTEeMaTHUYECKON HAyKOH SIBJICHUN M MPOIECCOB
B NIpUpOJIE U OOIIECTBE, POJIK MATEMATHYECKOTO MOJECIUPOBAHMS B HAYYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYUHOTO MUPOBO33PEHUS
Y Ka4eCTB MBIILICHUS, HEOOXOAUMBIX I afanTalld B COBPEMEHHOM LU(poBOM
obmectBe. M3yuenue anreOpbl oOecrneurMBaeT pa3BUTHE YMEHHsS HaOJI01aTh,
CpaBHHMBaTh, HAXOAWTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIIUICHHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBAaTH CBOM JEHCTBUS U BBIBOJBI,
dbopmynupoBath yrBepxkAcHUs. OCBOEHUE Kypca anredpsl 00ecreunBaeT pa3BUTHE
JOTHYECKOT0 MBIIUICHUS] OOYYarolIMXCSA: OHM HCIHOJB3YIOT JAEIYKTUBHBIE U
WHIYKTUBHBIE pacCyXJeHus, 0000IeHne 1 KOHKpEeTH3aIiio, abcTparuipoBaHue u
anajoruto. OOyueHwe  anreOpe  MpeAnojaraeT  3HAUYUTEIbHBIA  00BEM
CaMOCTOSITEJIbHOM  J1€ATEIbHOCTH OOYyYalolUXCsl, IO3TOMY CaMOCTOSATEIbHOE
pelIeHre 3a/1a4 SBJISIETCS peaan3anueil e TeIbHOCTHOTO MPUHIIUIIA 00YYEeHHUS.

B crpykType mporpammbl y4eOHOro Kypca «Anredpa» st OCHOBHOTO
o01ero o0pa3zoBaHusi OCHOBHOE MECTO 3aHUMAIOT COJEPKATEIbHO-METOJUYECKUE
JuHuu: «Hucna u BeIUKUCIEHUSN», «ANreOpanyecKkue BhIpAKEHUS Y, «YpaBHEHUS U
HEpaBeHCTBa», «DyHkuum». Kaxgas U3 3THX colepiKaTeabHO-METOIUYECKIX
JVHUHA pa3BUBAETCS HA MPOTSKEHUH TPEX JIET U3YUCHUS Kypca, B3aUMOICHCTBYS €
IpYrUMHU €ro JuHusMA. B Xxoje wu3ydeHuss y4deOHOro kKypca oOydaromumcs
NPUXOAUTCS JIOTUYECKU PACCYKJaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
a3bIK. B CBs3M ¢ 3TUM B mporpamMmy ydeOHOro kypca «AmnreOpa» BKIIOUEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, MPEJICTaBICHHBIE BO BCEX OCHOBHBIX pa3lesax
MaTeMaTHYeCKOro 00pa30oBaHMs U CIIOCOOCTBYIOIIME OBJIAJICHUIO 00Yy4arOIIUMUCS
OCHOB  YHUBEPCAJIBHOTO MareMaTudeckoro si3pika. CoaepkaTenbHOH U
CTPYKTYPHOM OCOOCHHOCTBIO y4eOHOro Kypca «Amiredpa» SBISETCS €ro
VHTETPUPOBAHHBINA XapakTep.

Copmepxxanne nuHMM «Yuclia W BBIYUCICHUS» CIYXKUT OCHOBOW MJif
JalnbHEHIIero U3y4eHus MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Yy O0y4arOIIUXCA
JIOTUYECKOTO MBIILICHUS, POPMUPOBAHUIO YMEHHUS MOJIb30BATHCS aJrOpUTMaMHu, a
TaK)Ke MPUOOPETEHHIO MPAKTUUECKUX HABBIKOB, HEOOXOAUMBIX JIJIsl TIOBCEIHEBHOM
XU3HU. Pa3BuTHE NMOHATHUA O YKCIE HAa YpPOBHE OCHOBHOIO O0ILEro o0pa3oBaHUS
CBA3aHO C pALMOHAIBHBIMU W HUpPPALMOHAJIBHBIMU YHCIIaMH, (OPMHUPOBAHHEM



NPEACTABICHU O JEHCTBUTEIBHOM YHCJE. 3aBEPLIEHUE OCBOCHHSI YHUCIOBOU
JIMHUY OTHECEHO K CpeaHeMy 001IeMy 00pa30BaHHMIO.

Copeprkanue AByX anreOpandecKux JIMHAN — « ATeOpandecKue BhIPAKEHUSD
U «YpaBHEHMsI U HEPABEHCTBa» CIIOCOOCTBYET (hOPMHUPOBAHUIO Y OOydaroLUXcs
MaTEMaTHUYECKOI0 amnmnapara, HeoOXOJUMOro IJsl PELIEHUs 3aJad MaTeMAaTHKH,
CMEXHBIX TPEAMETOB U MPaKTUKO-OPUEHTHPOBAHHBIX 3anad. Ha ypoBHe
OCHOBHOTO 00I1Iero o0pa3oBaHus Yy4eOHBIM MaTepual TPYNIHUPYETCS BOKPYT
paIMoHaIbHBIX BBIpOKEHUH. AnreOpa JEMOHCTPHPYET 3HaUYCHHUE MaTeMaTHKH Kak
s3pIKa JUISI TIOCTPOSHHUS MaTeMaTUYeCKUX MOJeNel, OINMUCAaHUS TPOIECCOB U
SBJIEHUN peanbHOro Mupa. B 3agaunm oOydeHuss anreOpe BXOASAT TaKkKe
JanbHeWIee pa3BUTHE ANTOPUTMHYECKOTO MBIIUICHUS, HEOOXOIMMOro, B
YaCTHOCTH, JMJII OCBOEHHUS Kypca HH(OPMATUKH, M OBJaJICHUE HaBBIKAMU
JIeNyKTUBHBIX paccyxkaeHuid. [IpeoOpa3zoBaHne CHMBOIBHBIX (HOPM CIIOCOOCTBYET
Pa3BHUTHIO BOOOPAXKEHUS, CIOCOOHOCTEN K MAaTEMaTUYECKOMY TBOPUYECTBY.

Conepxxanne (pyHKIMOHATBHO-TpA(UUIECKON JIMHUU HALIEJICHO Ha MOJIy4YCHHE
o0Oy4JaromuMucs 3HaHUM 0 (PYHKUIMAX KaKk BaKHEWIIEH MaTeMaTH4YeCKOW MOJENd
JUIS. OTIMCAHUS M UCCIIEIOBaHMs Pa3HOOOPa3HbIX MPOIECCOB U SBJICHUN B MPHUPOJIE
u oduectBe. M3ydyeHne martepuana CHoCOOCTBYET Pa3BUTHIO Y OO0ydaromuxcs
YMEHHMSI UCNOJIb30BaTh Pa3JINYHbIC BHIPA3UTEIbHBIE CPEACTBA SI3bIKA MATEMATUKH —
CIIOBECHBIC, CHUMBOJIMYECKHE, TpauuecKkre, BHOCUT BKJIaJ B (POPMUPOBAHUE
IpeJICTaBICHUIA O POJIM MAaTEMATUKH B PA3BUTUU UBUIN3ALUHU U KYJIbTYPHI.

CornacHo yueOHOMy IIaHy B 7-9 Kkjaccax wu3ydaercs Yy4deOHBIH Kypc
«Anrebdpa», KOTOPbIM BKIIIOYAET CIEAYIOLIME OCHOBHBIE pa3felibl COAECpPKaHUS:
«Yucna W BBIUMCIEHUSA», «ANreOpanyeckue BbIPAXKEHUS», «YPaBHEHUS U
HEPAaBEHCTBa», « DYHKIIHI.

Ha uzyuenue yuebHoro xypca «Anredpa» orsoautcs 303 vaca: B 7 Kiacce —
102 yaca (3 yaca B Henenio), B 8 kiacce — 102 gaca (3 yaca B Hefieno), B 9 kiacce
— 99 yacos (3 yaca B HefIeINIO).



COJAEPXKXAHME OBYUYEHUA
7 KUIIACC

Yucaa v BIYMCICHUSA

Jpobu OOBIKHOBEHHBIE M JECATUYHBIE, NEPEXO] OT OJHOM (OpPMBI 3aIUCH
npobeit k apyroi. lloHATne panMOHaNBHOIO YHMCHIA, 3allCh, CpPaBHEHUE,
yIOPSAOYMBAaHUE  PALMOHANBHBIX  4Yuced. Apudmernyeckue JEHCTBUS C
palMOHAIBHBIMUA YMCIIaMH. Pelenue 3aaad u3 peaslbHOW NPAKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHBIM IIOKa3aTelieM: ONpENENIeHHuEe, IMpeoOpa3oBaHUE
BBIPQXEHUI HAa OCHOBE OIpENEICHMs], 3auch 0oypmmnX yncen. [IponenTsl, 3anuch
IPOLEHTOB B BUJAE ApoOU U ApoOH B BUJE MPOLIEHTOB. TpH OCHOBHBIC 33aJla4H Ha
IIPOLICHTHI, PEILICHNE 33724 U3 PEaJIbHOU ITPAKTUKH.

[IpumeHeHne NpPU3HAKOB  JCIMMOCTH, pPAa3lOKEHHME Ha  MHOMKUTEIU
HaTypaJbHbIX YUCEIL.

Peanpuble  3aBucMMOCTH, B TOM 4YHClIe TmpsMasi u  oOpaTHas
IPONOPLIHOHAIBHOCTH.

AJiredpanyeckue BbIpaKeHUs

[IepemeHHBIE, YNCIOBOE 3HAUYECHUE BBIPAKECHUS C IIepeMEHHOM. [lomycTumMble
3HA4YEHMsI IEpeMEHHBIX. [IpencTaBiieHne 3aBUCUMOCTH MEKy BEJIMYMHAMU B BUJIE
¢dopmyiel. Beruucnenus no ¢popmynam. [IpeodbpazoBanue OyKBEHHBIX BBIPAKEHUH,
TOXKJECTBEHHO paBHBbIC BBIPAKEHUS, TMpaBUia NpeoOpa3oBaHUs CyMM U
IIPOU3BENICHUH, PaBUiIa PACKPBITUS CKOOOK U IIPUBEIEHUS IOJJOOHBIX CIaraeMblX.

CBOMCTBA CTENEHU C HATYPAIBbHBIM II0KA3aTEIIEM.

OpnHounensl 1 MHOro4seHbl. CreneHp MHOrouneHa. Cio)keHue, BBIYMTaHUE,
YMHOXEHHE MHOTOWICHOB. MDOpMyJsbl COKpPAIEHHOIO YMHOXKEHHMs: KBaApar
CyMMBl M KBagpar pasHoctu. Popmysia pa3sHOCTM KBaAparoB. Pasmoxenue
MHOTOWICHOB Ha MHOXUTEIIH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHHe, KOpPEHb ypaBHEHHUS, MpaBuia MpeoOpa3oBaHUS YypaBHEHHUS,
PAaBHOCHWJIBHOCTb YPAaBHEHUM.

JIuHeliHOE ypaBHEHHME C OJHOM NIEPEMEHHOW, YHMCIO KOPHEH JIMHEWHOIO
YpaBHEHUsI, PEUICHUWE JIMHEHHBIX ypaBHEHUU. COCTaBJIEHHUE YpPaBHECHHUH IO
YCIIOBHIO 3a7a4i. PelieHre TeKCTOBBIX 3a7a4 C TIOMOILBI0 YPABHEHH.

JluneiitHoe ypaBHEHHE C JABYMs MEPEMEHHBIMH U ero rpaduk. Cucrema IByX
JIMHEWHBIX YPAaBHEHHMM C JBYyMs INEPEMEHHBIMH. PenieHue cucreM ypaBHEHHU
CcrocoOOM MOACTaHOBKM. IIpumMephl pelieHuss TEKCTOBBIX 3ajad C I1OMOIBIO
CHCTEM ypaBHEHHM.

DOyHKIMHA



Koopaunara Touku Ha npsiMou. UucnoBele TpoMexXyTKU. PaccTosiHne Mexay
JABYMsI TOUKaMU KOOPAUHATHOM IIPSMOM.

[IpsimoyronbHas cucrema koopauHat, ocu OX u Oy. AbGcmucca U opAauHaTa
TOYKH Ha KOOPJMHATHOM III0cKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOpMYIaMHU.
Urenue rpadukoB peanbHbIX 3aBucuMocTed. Ilonstue ¢ynkuuun. [paduk
¢ynkun. CpoiictBa Qpynkuuii. Jluneitnas pynkuus, e€ rpaduk. I'papuk GyHkuum
y = |X|. I'padbmyeckoe perieHue ITUHEWHBIX YpPaBHEHWH WM CUCTEM JIMHEHHBIX
YPaBHEHUM.

8 KIIACC

Yucna v BBIYMCICHUA

KBagparubiii kopeHb u3 uucna. [loHsitTue 00 uUppalMOHAIBHOM YHCIIE.
JecsaTnuHbie TpUOIMAKEHUST UppallMOHANIBHBIX ynces. CBoicTBa apudMeTHiecKux
KBa/IPAaTHBIX KOPHEW U X MPUMEHEHHE K MPeoOPa30BAHUIO YMCIOBBIX BBIPAKEHUN
Y BBIYHCJIEHUSM. J|eCTBUTEIIBHBIE YUCIIA.

CrerneHb ¢ LEbIM IMOKa3aTeNeM U €€ cBoricTBa. CTaHIapTHAS 3alKUCh YHACHA.

AJireOpanyeckue BbIpaKeHUs

KBagpaTHbiil  TpE€XuieH, pas3joKEHHE KBAJAPAaTHOIO  TpEXWieHa Ha
MHOXHUTEIN.

Anrebpandeckas Jpoob. OCHOBHOE CBOWCTBO alreOpanveckor AapoOwu.
CnoxxeHue, BbIYMTAHUE, YMHOXXEHHE, JCJIeHHEe anreOpanvyeckux JpoOeu.
PanmonanbHblie BoIpaKEHUS U UX IPe0Opa3oBaHue.

YpaBHeHMs U HEpaBeHCTBA

KBanpatHoe ypaBHeHue, (opMmyna KOpHEH KBaJpaTHOTO YpaBHEHHUS.
Teopema Buera. Penienue ypaBHEHUM, CBOASAIINXCS K JJMHEMHBIM U KBaJIPaTHBIM.
[Ipocreiinme qpoOHO-palMOHAIbHBIE YPABHEHHUS.

['paduueckas uHTEpHpeTalvsl YPAaBHEHUN C IBYMsI IEPEMEHHBIMU M CUCTEM
JMHEWHBIX YPAaBHEHHUN C JBYyMS IE€pEeMEHHBbIMU. [IpuMepbl pelieHus cucTtem
HEJIMHENHBIX YPABHEHHM C IBYMS IEPEMEHHBIMMU.

Pemenrie TekCTOBBIX 3a7a4 anreOpanvdecKuM CIiocoOoM.

HucioBble HEPABEHCTBA U UX CBOWMCTBA. HepaBeHCTBO ¢ OAHOM NEPEMEHHOM.
PaBHOCHMIIBHOCTE HepaBeHCTB. JIMHEHHBIE HEPABEHCTBA C OJHOU IIEPEMEHHOM.
Cucrembl JIMHEWHBIX HEPABEHCTB C OJJHOM MEPEMEHHOM.

DyHKIMHA

[Tonsitue @ynkuuu. OOnacTh ONpeAesieHHs] W MHOXKECTBO 3HAaYyeHUM
¢ynkiun. CrocoObl 3aaaHus PyHKINHN.

I'paduk ynkuuu. UYrenue cpoiictB (ynkumun no e€ rpaduky. Ilpumeps
rpadukoB QyHKIMIA, OTpAKAIOIINX peaTbHbIE MPOIECCHI.



@OyHKIUY, OMUCHIBAIOIINE TPSIMYI0 H OOpaTHYI MPOMOPIHOHAILHBIC
3aBHCHMOCTH, UX rpaduku. Oyrkimn Y = X2, Y = X3, y = VX, y=|X|. ['paduueckoe
pelIEHNE YPAaBHEHUN U CUCTEM YPABHEHU.

9 KIIACC

Yucnaa v BBIYMCICHUA

PanmonanbHpie 4Kcna, UppallMOHAIBHBIE YHCIA, KOHEYHbIE U OECKOHEUHBIE
JecsTHUHbIe ApoOu. MHOXKECTBO IEHCTBUTENBHBIX YHCEN, ACUCTBUTEIbHBIC YUCIIA
KaKk OeCKOHEUHbIe JAecSITUYHbIe ApoOu. B3auMHO O0JHO3HAYHOE COOTBETCTBHE
ME¥K]1y MHOKECTBOM JI€UCTBUTEIBHBIX YHCENI U KOOPAUHATHOW MPSMOM.

CpaBHEHME JI€WCTBUTENIbHBIX 4HCEN, apU(PMETUUYECKUE JIEUCTBHUS C
JNEUCTBUTEIbHBIMU YUCIIAMU.

Pa3mepbl OOBEKTOB OKpY’KAIOLIErO0 MHUPA, UIUTEIBHOCTH IPOLECCOB B
OKpY>KaroIleM MHUDE.

[Tpubnuxk€HHOE 3HAYEHUE BEJIMYMHBI, TOYHOCTh MpuOImxeHus. OKpyrieHue
yucen. [[puknika u olieHKa pe3yJIbTaTOB BEIYMCICHUN.

YpaBHeHMs U HEpaBeHCTBA

JInneliHoe ypaBHeHUE. Pemenne ypaBHEHUM, CBOAAIIMXCS K JINHEMHBIM.

KBagpaTHoe ypaBHeHue. PemieHne ypaBHEHUN, CBOASIIMXCS K KBaApPaTHBIM.
bukBagpatHoe ypaBHeHue. [IpuMepsbl pelieHus ypaBHEHUN TPEThEU U YETBEPTOMU
CTEIICHEU PA3JI0KEHUEM HA MHOKUTEIIN.

Pemenne apoOHO-panMoHanbHBIX ypaBHEHUN. PelieHne TEKCTOBBIX 3a1ad
aNreOpandecKuM METOJIOM.

VYpaBHeHue ¢ AByMSI NEpEMEHHBIMU U ero rpaduk. Pemienue cuctem AByxX
JIMHEWHBIX YPABHEHUI C IBYMS NIEPEMEHHBIMU. PellleHne CUCTEM IBYX ypaBHEHHUI,
OJIHO U3 KOTOPBIX JIMHEWHOe, a JApyroe — BTopoil creneHu. ['paduueckas
WHTEPIIPETALNs CUCTEMBI YPABHEHNUN C IBYMsI IEPEMEHHBIMH.

Petienre TekcTOBBIX 3a7a4 anreOpandeckuM CrocoOoM.

UucnoBble HEPAaBEHCTBA U UX CBOMCTBA.

Pemrenue MHEWHBIX HEPABEHCTB C OJHOW IEepeMEHHOU. Permienue cucrem
JMHEWHBIX HEPABEHCTB C OJHOW IlepeMeHHOW. KBagpaTHele HepaBEeHCTBA.
['padmyeckas uHTEpHpeTalys HEPAaBEHCTB M CHCTEM HEPaBEHCTB C JBYMs
IIEPEMEHHBIMHU.

DOyHKIMHA

KBaaparuunas ¢ynkuus, €€ rpaduxk u cBoicrBa. [lapabona, KoopauHATHI
BEPIIMHBI 11apadoJIbl, 0Cb CUMMETPHUH 1apadOJIbI.

I'paduxu dyuxmmit: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = x| , 1 ux
CBONCTBA.



YucioBbIE MOCIE10BATEILHOCTH U MIPOrPecCum

[IoHsiTHE YHUCIIOBOM IOCIENOBATEIBHOCTH. 3aJaHue IOCIEAOBATEIIBHOCTH
pekyppeHTHOH popMyoit u hopmysioi N-ro wWieHa.

Apudpmernueckass U reoMmerpuueckas nporpeccuu. @opmyibl N-ro ujaeHa
apu(MeTHYECKON U TEOMETPUUYECKOM MPOrpecCchii, CyMMBI IIEPBBIX N UJIEHOB.

N300paxeHne 4YIE€HOB apU(PMETHUECKON U TE€OMETPUUYECKOW IMPOTpecCcHii
TOYKaMHU Ha KOOPAWHATHOM IUIOCKOCTH. JIMHEWHBIN M 3KCINOHEHUUAIBHBIA POCT.
CrnosxHbIE IPOLIEHTHI.



IIVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI
YYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4yHOCTHBIE pe3yJbTaThl OCBOCHHMS MporpamMmbl y4yeOHOro Kypca
«Anredpa» XapaKTepU3yIOTCS:

1) maTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBICHUEM MHTEpeca K IPOLNUIOMY W  HACTOALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTH)KCHHUSIM  POCCUHCKHX
MAaTE€MAaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BaHUIO 3THUX
JOCTHKEHHUM B IPYTHX HayKaX U MPUKIAAHBIX chepax;

2) rpasKIaHCKoOe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEH rpakJaHNHA U peau3alliu ero
opaB, IMPEACTAaBICHUEM O MaTeMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHHUSA
Pa3IMYHBIX CTPYKTYp, SBJICHUH, IPOLEAYP IPaKJaHCKOro oOecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXICHUIO ATHUECKUX MPOOJIEM, CBI3aHHBIX
C NpPaKTUYECKHUM NPHUMEHEHUEM JOCTWKEHUN HAayKH, OCO3HAaHHEM Ba)XHOCTHU
MOPAJILHO-3THYECKUX MPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) Tpy10BOE BOCIIUTAHHUE:

YCTAaHOBKOM Ha aKTMBHOE Yy4YacTHE€ B PCEIICHUH IPAKTUYECKUX 3a7ad
MaTEMaTU4YeCKOM HaNpaBICHHOCTH, OCO3HAHMEM BAXHOCTH MAaTEMaTUYECKOIO
o0pa3oBaHUsl HA MPOTSIKEHUH BCEW KU3HU NJIS YCHEHIHONW Mpo¢ecCHOHATIbHON
JESATEIIBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHUI, OCO3HAHHBIM BBIOOpOM U
IOCTPOECHNUEM MHAUBUAYAIBHON TPAEKTOPUH 00pa30BaHUS U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEI;

4) 3cTeTn4ecKoe BOCTIUTAHUE:

CIIOCOOHOCTBIO K OSMOIMOHAJIBHOMY U  3CTETHUYECKOMY BOCHPHUATHIO
MaTEMaTHYECKUX OOBEKTOB, 3a/ay, PELICHUM, PacCyX ACHHUH, YMEHHIO BUAETH
MaTEeMaTU4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NTO3HAHUSA:

OpUEHTAallUE B JIEATEIbBHOCTH HA COBPEMEHHYIO CHCTEMY HAYyYHBIX
IPEJCTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PA3BUTHUS YEJIOBEKA, IPUPOJBI U
oOuiecTBa, MOHMMAaHUEM MAaTEMaTUYECKOW HAyKH Kak cCQepbl 4YellOBEYECKOU
JEATEIbHOCTH, JTANloOB €€ pa3sBUTHA U 3HAYUMOCTHU Ul Pa3BUTUSA LMBHIM3ALNM,
OBJIQJICHUEM SI3BIKOM MATEMAaTHKU U MAaTEMAaTHYECKOW KyJIbTYpPOH Kak CpelCTBOM
NO3HAHWS MHpPA, OBJIAJICHUEM IMPOCTEMIIMMH HABBIKAMHU HCCIEN0BATEIBCKON
NEesATEeIbHOCTH;



6) ¢usnueckoe BocnuTaHHe, (OPMHPOBAHUE KYJbTYPbI 310POBbS H
IMOLMOHAJIBHOIO 0JIArOMOTYYHs:

TOTOBHOCTBIO MPHUMEHATh MaTeMaTHMYECKHWE 3HAHUS B HHTEpEcax CBOETO
3I0pOBbs,  BEIEHUs  370pOBOro  oOpa3a JKM3HM  (340pOBOE  NHTAHUE,
cOaaHCUPOBAaHHBIA PEXHUM 3aHATUA M OTAbIXA, peryisipHas ¢uzndeckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pediekcuu, NpU3HAHHEM CBOETO
IpaBa Ha OMIMOKY U TAKOT'O )K€ MpaBa JPYroro YeJIoBeKa;

7) 3K0JI0rHYecKoe BOCIIUTAHHUE:

OpHEHTAalMe Ha MPUMEHEHNE MaTeMaTUYeCKUX 3HAHUM Ui pelleHus 3amad
B 00JIACTH COXPaHHOCTH OKpY)KAIOWIEH Cpelpl, IUIAaHUPOBAHUS IOCTYIKOB U
OLICHKM WX BO3MOXKHBIX TOCJEICTBUN MJI OKpPYKAIOMIEW Cpelbl, OCO3HAHHUEM
rJ100abHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIEM U MyTeH UX PEIICHHUS;

8) ajanTauMsi K M3MEHSIOIMMCS YCJIOBHSIM COLMATbHOW U NMPUPOIAHOI
cpeabl:

TOTOBHOCTBIO K JCWCTBUSM B YCJIOBHUSX HEONPEACNEHHOCTH, MOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHHE YUUTHCA y OPYTHX JIOAEH, MpuoOpeTaTh B COBMECTHOW AESTENbHOCTU
HOBBIC 3HAHUS, HABBIKM M KOMIIETEHIIUH U3 OTbITA IPYTHUX;

HEOOXOIUMOCTBI0O B (OPMHPOBAHMM HOBBIX 3HAHHW, B TOM 4YHCIIE
dbopMyIUpOBaTh UJIEH, TOHITUS, TUTIOTE3bI 00 00BEKTaX U SIBJICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JCPUIUTHl COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEH, IUNIAHUPOBATH CBOE Pa3BUTHE;

CHOCOOHOCTBIO  OCO3HAaBAaTh  CTPECCOBYIO  CUTYallUlO, BOCIPHUHHMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI3OB, TPEOYIOIIMN KOHTPMEP, KOPPEKTHPOBATH
NPUHUMAEMbIe pEIICHUsT U ACUCTBUS, (OPMYyIUPOBATH M OICHUBATh PHUCKU U
NOCIEACTBUS, (POPMHUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATHI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1efiCTBUS

Bba3oBble JJoruyeckue a1eiicTBHA:

e BBUBJISATh U XaPAKTEPU30BATH CYIIECTBEHHBIE MPU3HAKA MAaTEMATUYECKUX
00BEKTOB, TOHATHIA, OTHOIICHWA MEXIy MOHATUSAMHU, (OpMyIUpOBaTh
ONpPENCICHUSI  TIOHSATUM, YCTAHABIMBATh CYIIECTBEHHBIM  IPU3HAK
KiaccuuKalu, OCHOBaHUs i1 OOOOIIEHUS U CpPaBHEHUS, KPUTEPUU
MIPOBOJIUMOTO AHAJIN3A;

e BOCIPUHUMATH, (OopMymIHpOBaTH U NPeoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPUIIATENbHBIE, €IUHUYHBIC, YAaCTHBIE W O0O0IIue,
YCJIOBHBIE;



BBISBJIT ~ MATEMAaTUYECKHME  3aKOHOMEPHOCTH,  B3aWMMOCBA3U U
npoTuBopeursi B (akTax, MAHHBIX, HAOMIOACHUSIX M YTBEPKICHUSX,
npemjiaraTb  KpUTEpUM Ui BBISIBJICHUS ~ 3aKOHOMEPHOCTEH M
MIPOTUBOPEUHH;

JienaTh BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX U
VWHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3AKIIFOUEHUH 110 aHAJIOTHH;
pa3dupaTh 10Ka3aTeabCTBA MaTEMAaTHUYECKUX YTBEPXKIEHUH (MIpsIMbIE U OT
IPOTUBHOI0), MPOBOJUTH CAMOCTOSITEJIBHO HECIIOXHBIE JOKa3aTEJIbCTBA
MaTeMaTUYeCKUX (PaKToB, BBICTpaMBaThb AapryMEHTALMI0, MPUBOAUTH
IPUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHNUS;
BbIOMpaTh CMOco0 pemeHus y4eOHOM 3adaud (CpaBHHUBATH HECKOJBKO
BapMAHTOB pEUIeHMs, BHIOMpaTh HaubOoNee MOAXOAAIMMNA C y4ETOM
CaMOCTOSITEJIBHO BbIJICJIEHHBIX KPUTEPUEB).

Bba3oBble ucciienoBarejbcKyue 1eHCTBUSA.

UCIIOJIb30BaTh BOIMPOCH! KaK MCCIIEAOBATEIbCKUNA MHCTPYMEHT MO3HAHMUS,
(dbopMynupoBaTh BOIPOCH], (UKCHUPYIOLIME MPOTUBOPEUHE, MPOOIEMY,
CaMOCTOSITENIbHO YCTaHABIMBATh HCKOMOE U JlaHHOe, (HOpPMHUPOBATH
TUIIOTE3Y, APTYMEHTUPOBAThH CBOIO MO3UIINIO, MHEHUE;

IPOBOJIUTH [0 CAMOCTOATENIBHO COCTABIEHHOMY IUIAaHY HECJIOXKHBIN
OKCIEPUMEHT,  HEOOJbIIOe  HCCIEAOBaHHWE MO  YCTAaHOBIICHUIO
0COOEHHOCTEHl MaTEeMaTHYECKOro OOBEKTa, 3aBHCHUMOCTEH OOBEKTOB
MEXKy COO0M;

CaMOCTOATENBHO (HOpMYIHPOBaTH 00OOIIEHNS U BBIBOBI 110 pe3yIbTaTaM
NPOBEAEHHOTO HAOIOACHUS, UCCIIEI0BaHMs, OLICHWBATH JOCTOBEPHOCTD
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

IPOrHO3UPOBATh BO3MOXKHOE Ppa3BUTHE TMPOIECCa, a TaKXKE BBIIBUTATH
IPEIOI0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBUSIX.

Pa6ora ¢ unpopmanmeii:

BBISIBJISITH HEJOCTATOUYHOCTh WU HW3OBITOYHOCTh HH(OpPMAINH, TaHHBIX,
HEOOXOUMBIX JJIsl pEeLIeHHs 3a/1a4H;

BbIOMpATh, AHAJIM3UPOBATh, CHCTEMATU3UPOBATh W HWHTEPHPETUPOBATH
MH(pOPMAILIMIO Pa3IMYHbIX BUIOB U (POPM IIPEICTABICHMUS;

BbIOMpaTh (OpMy MPEACTaBICHUS HH(POpPMALMM M WIUIFOCTPUPOBATH
peliaeMble 3aJaud CXEMaMHd, JuarpaMMaMi, HHOM rpadukod U ux
KOMOUHAIUSIMU,

OLICHMBATh HAAEKHOCTh HMH(OpPMALMU MO KPUTEPUSIM, IPENTIOKEHHBIM
YUUTENEM WU CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE Y4eOHbIe NeiCTBUSA:



BOCIpUHUMATh H  (OPMYJIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCIOBUSIMU U LENSIMU OOIIEHHUSI, ICHO, TOUHO, TPAMOTHO BBIPaXKaTh CBOIO
TOUYKY 3pEHHsI B YCTHBIX U NMHCbMEHHBIX TEKCTaX, JAaBaTh MOSICHEHHS IO
X0y pelIeHus 3a1a4i, KOMMEHTUPOBATH MOJTY4YECHHBINH PE3yibTaT;

B X0/i€ 00CYKJIeHHA 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOil TEMBI,
npo6JieMbl, perraeMoi 3a/1auu, BICKa3bIBaTh HJI€U, HAIICJICHHbIE Ha TIOUCK
peIlIeHUsl, COMOCTABISATH CBOM CYXKIEHUS C CYXICHUSMHU JPYTUX
YYaCTHHUKOB JHajiora, OOHapyXHBaTh pa3iiyhe W CXOJACTBO IMO3UIMH, B
KOPPEKTHOH Gopme HopMyTHpoBaTh Pa3HOIJIACHS, CBOM BO3PAKEHHUS;
OpEACTaBIATh  pe3yjibTaThl  pELIeHWs  3aJadd,  OKCIEPHUMEHTa,
UCCIIEJIOBaHMsI,  TMPOEKTa,  CaMOCTOATEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C y4ETOM 3a/1a4 MPE3CHTAUU 1 OCOOEHHOCTEN ay/IMTOPUH;
NOHMMAaTh W WCIOJB30BaTh  NpPEUMyIIECTBA  KOMAaHTHOW U
UHIMBUIYalNbHOM paboThl NpU pelIeHnH Y4eOHBIX MaTeMaTHYECKUX
3ajady;

OPUHUMATH 1EJIb COBMECTHON AESTeNbHOCTH, TUIAHUPOBATh OPraHU3aIUI0
COBMECTHOM palOTHI, pachpenensTh BUAbl pabOT, I0TOBapUBaThCH,
00CYXKJIaTh MIPOIIECC U Pe3yabTaT paboThl, 000011aTh MHEHHUSI HECKOJIBKHUX
JIIOJIEH;

y4acTBOBaTh B TpYyNmoBbIX (opMax paboTel (oOcyxaeHus, oOMeH
MHEHHUSIMH, MO3TOBBIE IITYPMBl U JPYTUE), BBIMOJHATH CBOK 4YacTb
paboThI M KOOPJAMHUPOBATH CBOU JICHCTBHUS C APYTUMH YICHAMH KOMaH/bI,
OLICHUBATh KAa4e€CTBO CBOErO BKJIaZa B OOIMIMK MPOAYKT MO KPUTEPHSIM,
c(OpMyYIMPOBAHHBIM YUYaCTHUKAMH B3aUMOICHCTBHSL.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIEe 1eHCTBUS
Camoopranmsanms:

CaMOCTOSITEJIBHO COCTaBJIATh IUIAH, aITOPUTM PEUICHMs 3aauyd (MU €ro
4acTb), BbIOUpaATh CHOCOO pElIeHHs] C YYETOM HMMEIOIIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBaTh M KOPPEKTHUPOBATH
BapHAHTHI PEHICHU ¢ Y4ETOM HOBOW MH(OpMALIUK.

CaMOKOHTpOJIL, MOIUOHAJIBbHbIN HHTE/LJIEKT:

BJIQJIETh CIOCOOAMHM  CaMOIIPOBEPKH, CAaMOKOHTPOJISI Iporecca u
pe3yJsibTaTa pelieHus MaTeMaTHYeCKOM 3a1a4u;

NpEABUNIETh TPYIHOCTHU, KOTOpPbIE MOTYT BO3HHMKHYTh MpPH PEUICHUU
3a/1aud, BHOCHUTh KOPPEKTHUBBI B JIESITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITEIHCTB, HAMJICHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3yJIbTaTa JEITEILHOCTH MOCTABICHHON 1ENU
U YCIIOBUSIM, OOBSCHSITh MPUYUHBI JOCTHXKCHUS UM HEIOCTIKCHUS 1IEH,
HAXOJIUTh OIMHOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenus B 7 Kjacce OOyYAIOMIMICS MOJYYHUT CIETYIOIINE
MIPEAMETHBIE PE3YIbTATHI:

Yucaa v BIYMCICHUSA

BoimonHsATe, codyeTras yCTHbIE M NHUCbMEHHBIE MPHUEMBI, apu(pMeTHUECKHe
JNEUCTBUS C PAalMOHAJIbHBIMU YUCIIAMU.

Haxonuth 3Ha4eHUS YUCIOBBIX BBIPAKEHHM, MPUMEHITh pazHOOOpa3HbIe
CrocoObl U MPUEMBI BBIUUCIIECHUS 3HAYEHUN JPOOHBIX BBIpAKEHUH, COAEpPIKAIINX
OOBIKHOBEHHBIE U IECATUYHBIE IPOOH.

[lepexonuTe OT onHOM (POpPMBI 3amUCH YUCEN K ApyroM (mpeoOpa3oBBIBATH
JNECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATUYHYIO, B
YaCTHOCTHU B O€CKOHEYHYIO JACCATUYHYIO IPOOB).

CpaBHHBaTh U YIOPSI0YMBATH PALIMOHAIBHBIE YHACIA.

OKpyrasiTh YKcCIIa.

BrInosHATE NPUKUAKY U OLIEHKY PE3YJIbTaTa BBIYMCICHUN, OLIEHKY 3HAYEHUN
YUCJIOBBIX BBIPAKCHHI. BBINONHATH AEHUCTBUS CO CTENEHSAMHU C HATypaJbHBIMH
MTOKA3aTEIISIMH.

[IpuMeHATh  NPU3HAKK  JACIMMOCTH,  PpAa3JOKEHUE HAa  MHOXKHUTEIU
HaTypaJbHbIX YUCEIL.

Pemate mpakTHKO-OpUEHTHUPOBAHHBIE 3aJ1a4d, CBS3AHHBIE C OTHOLLICHHEM
BEJINYMH, MPONOPLHOHAIBHOCTBIO BEJIMYHMH, MPOLEHTAMH, HWHTEPIPETUPOBATH
pe3yJbTaThl PEIICHUS 3aa4 C YYETOM OIPAHUYEHUM, CBSA3aHHBIX CO CBOMCTBAMH
paccMaTpUBAEMbIX 0OBEKTOB.

AJiredpanyeckue BbIpaKeHUs

Hcnonb3oBaTh anreOpandyeckylo TEPMUHOJIOTHIO U CUMBOJIHMKY, TIPUMEHSThH
e€ B Ipoliecce OCBOCHUS y4eOHOro MaTepuarna.

Haxomute 3HaueHus: OyKBEHHBIX BBIPQKCHHMH TMPU 3aJaHHBIX 3HAYEHUSX
NIEPEMEHHBIX.

BeimonHsaTe  npeoOpa3oBaHUs — LEJIOrO  BBIPAXKEHHS B~ MHOTOWIEH
PUBEACHUEM TTOJIOOHBIX CIAra€MbIX, PACKPBITUEM CKOOOK.

BpINOMHATE yMHOXXEHHE OJHOYJIEHA HAa MHOTOWIEH M MHOIOYJIEHa Ha
MHOTOYJICH, IPUMEHSTH (POPMYJIBI KBajipaTa CyMMBI U KBaJipaTa pa3HOCTH.

OCyIIECTBIIATh PaA3JIOKEHUE MHOTOWIEHOB HA MHOMKUTEIM C IOMOILBIO
BBIHECEHUSI 3a CKOOKM OOIIEro MHOXXHTEIA, TPYNIUPOBKU  CIIAraeMbIX,
npuMeHeHus: (OpMyJT COKPAIIEHHOTO YMHOKEHUS.

[TpumeHnsTh nMpeodpa3oBaHUsi MHOTOWICHOB JJIsi PEUICHUS! Pa3IUYHbIX 3a/1a4
U3 MAaTEMAaTHKHU, CMEXHBIX IPEIMETOB, U3 PEATbHON MPAKTHUKHU.

Hcrnonb30BaTh CBOMCTBA CTENEHEW C HAaTypaJbHBIMU TMOKa3aTeasiMUA IS
npeoOpa3oBaHUsI BRIPAKCHUI.



YpaBHeHMS U HEpaBeHCTBA

Pemare snMHENHBIE ypaBHEHHs C OJHOM IIEPEMEHHOM, NMPUMEHSS NpaBUia
nepexoaa OT UCXOJHOI0 YPAaBHEHMS K paBHOCWIBHOMY emy. IIpoBepsATs, siBasercs
JIM YUCJIO0 KOPHEM YPaBHEHHUS.

[IpumensTh rpaduyeckre METOIbI IPU PEIICHUH JIMHEWUHBIX YpaBHEHUHN U UX
CHCTEM.

[TonOupaTe npuUMepbl Map YWCEN, SABISIIOUIMXCS PEHIEHUEM JIMHEHHOTO
YPaBHEHHUS C ABYMS IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH T'pauK JMHEWHOrO YpaBHEHHUS C
JIBYMSl TIEPEMEHHBIMH, TMOJIb3YSICh TpadUKOM, NPUBOJUTH MPUMEPHI PEIICHUS
yYpaBHEHHUS.

Pewmate cuctemsl IByX JMHEHHBIX YPaBHEHUI C ABYMsI IEPEMEHHBIMH, B TOM
Yyucie rpapuyecKi.

CocraBnsaTe W pewmiaTh JIMHEMHOE YPaBHEHHE WM CUCTEMY JIMHEHHBIX
YpPaBHEHUH TIO YCJIOBHUIO 33Ja4d, WHTEPOPETHPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4¥ NIOJIyY€HHBIN PE3yJIbTaT.

DyHKIUU

N300paxkath HA KOOPAUHATHOW MPSMOM TOYKH, COOTBETCTBYIOLIUE 33/IaHHBIM
KOOpAMHATaM, JIy4H, OTPE3KHU, HHTEPBAJIbL, 3alICHIBATh YUCIOBbIE IPOMEXKYTKHU Ha
areOpanvdeckoM s3bIKeE.

OtmedaTh B KOOPAMHATHOW IJIOCKOCTH TOYKHM MO 33JaHHBIM KOOpJMHATaM,
CTpOUTH Tpaduku TUHEHHBIX PyHKIMH. CTpouTh rpaduk GyHKINH Y = [X|.

OnuceiBaTh C TMOMOIIbIO (GYHKUMA HW3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BPEMs, PACCTOSIHUE, II€HA, KOJUYECTBO, CTOUMOCTb,
IPOU3BOJUTENILHOCTD, BpEMS, 00bEM pabOTHI.

Haxoauth 3HaueHne GyHKIIUU MO 3HAYCHHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuil cnocod MpeACTaBICHHUS W aHalM3a WHOOpMaIuH,
U3BJIEKATh U UHTEPIPETUPOBATH HH(MOPMAIUIO U3 TpadMKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

K xoHiy oOyuenus B 8 Kkjacce OOYYarOMIMICS TOJYYHUT CICTYIOIIHE
IPEIMETHBIE PE3YJIbTATHI:

Yucna v BBIYMCICHUA

Hcnonp30BaTh HaydaJdbHbBIE MPEICTABICHUS O MHOXECTBE JIEUCTBUTEIBHBIX
YyCell JJIsl CPaBHEHUs, OKPYTJICHHUS U BBIUMCICHUM, N300paxkaTb AEHCTBUTEIbHBIC
YHUCJIa TOYKaMH Ha KOOPJAWHATHOU IPSAMOU.

[IpumeHsATh TOHSATHE apU(METUYECKOrOo KBAJAPATHOTO KOPHSA, HAXOIUTh
KBaJIpaTHbIE KOPHM, UCIIOJB3Ys MpPU HEOOXOJUMOCTH KaJIbKYJSTOP, BBIMNOJHSATH
npeoOpa3oBaHus BBIPAKEHUM, COJEPXKAIIMX KBaJpaTHbIEe KOPHU, HCHOJIb3Ys
CBOWCTBA KOPHEMN.



Hcnonp30BaTh 3amucy OONBIIMX W MaJbIX YHCEN C TOMOIIBIO JECATUYHBIX
npobeit u creneHei uncna 10.

AuredpanyecKue BbIpaKeHUs

[IpyMEHATh TOHATHE CTENEHUW C LENbIM IOKAa3aTEJIEM, BBINOJIHATh
npeoOpa30BaHus BbIPAXKEHUH, COAEPKAIIUX CTEIIEHH C LIEJIBIM MOKa3aTesIeM.

BrImomHATE TOXIECTBEHHBIC MPEOOpa30BaHUS PAIMOHAIBHBIX BBIPAKECHUN
Ha OCHOBE MPaBWJI ACHUCTBUHN HAJ MHOTOUJICHAMH U aNreOpandecKuMu ApOOsIMHU.

PacknanpiBaTh KBaIpaTHBIN TPEXUIIEH HA MHOKUTEIIN.

[TpumeHnsTh npeodpa3oBaHus BEIPAXKEHUM JIs1 peLICHUs PAa3IMYHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHMs U HEpaBeHCTBA

Pemiats nuHeiHbIE, KBaJIpaTHbIC YPAaBHEHUS U PallMOHAJIbHBIE YpPaBHEHHS,
CBOJISALLIMECS K HUM, CHCTEMBI IByX YPaBHEHHU C IBYMS IIEPEMEHHBIMM.

[IpoBOAUTH MPOCTEUIINE UCCIIENOBAHUSA YPABHEHUN U CUCTEM ypaBHECHUH, B
TOM YHCJIE ¢ IPUMEHEHUEM TpadUuecKux MpeIcTaBleHn (YCTaHaBIUBaTh, UMEET
JM ypAaBHEHUE WJIM CHUCTEMA YPABHEHUW DPELICHUS, €CIU MUMEET, TO CKOJIbKO, U
npouee).

[lepexoauTh OT cioBeCHOW (HOPMYIMPOBKU 3ajaud K €€ anreOpanyecKoiu
MOJENN C IIOMOUIIBIO COCTABJIEHUS YPABHEHUS WA CHUCTEMBl YpPaBHEHHI,
VHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33/1a4U IMOJIYYEHHBIN PE3yJIbTAaT.

[IpuMeHsTh CBOWCTBA YMCJIOBBIX HEPABEHCTB JJII CPAaBHEHUS, OICHKH,
pelaTh JIMHEWHBbIE HEPABEHCTBA C OJHOW IMEPEMEHHOM M UX CUCTEMBI, JABATh
rpauyuecKkyo WUIIOCTPALIMI0 MHOXKECTBA PEIICHUA HEpPAaBEHCTBA, CHUCTEMbI
HEPABEHCTB.

DOyHKIUU

[TornmMaTe ¥ KCMONBK30BaTh (PYHKITMOHAILHBIE TIOHSATHS U S3BIK (TEPMUHBI,
CUMBOJIMYECKHME O00O03HAYEHUS), OMpPENEeNsATh 3HAYeHUE (PYHKIUU IO 3HAYEHUIO
aprymMeHTa, OlpeAesiaTh CBOMCTBA PYHKIUU 10 €€ rpaduKy.

CtpouTts rpaduKu AIeMEeHTapHbIX (PYHKINN BUIA:

y = kix, y = x2, y = X3,y = |x|, y = VX, OmHCHIBaTh CBOWCTBA YHCIOBOM
dbyHkiuu 1o e€ rpaduxy.

K koniy oOyueHus B 9 kiacce oOydYarOMIMICS TOJNYYHUT CIETYIOIINE
NIPEAMETHBIE PE3YIIBTATHI:

Yucaa v BIYMCICHUSA

CpaBHUBATH U YNIOPSAI0YMBATH PALIMOHAIIBHBIE U UPPALMOHATIbHBIE YUCIIA.

BremmonasaTe  apudmMernueckne JACUCTBUS C  pallMOHATBHBIMH — YHCIIAMH,
coyeTass YCTHbIE W TIMCBbMEHHBIE MNPHUEMBI, BBINOJIHATh BBIYUCICHUS C
UppalMOHaIbHBIMU YUCIAMU.



HaxonuTte 3HaueHusi CTENEHEM C LEAbIMUA TMOKAa3aTeIsIMA W KOPHEW,
BBIYHCIISITh 3HAYEHHS YUCIIOBBIX BBIPAKECHUMU.

OKpyrJisiTh IEUCTBUTEIbHBIE YHWCIA, BBINOJIHATh MPUKUAKY pe3yJbTara
BBIYUCJIEHU, OLIEHKY YMCIIOBBIX BBIPAKECHUI.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHENHBIE W KBaJgpaTHbIC YPAaBHEHHS, YPAaBHEHUSA, CBOJSAILIMECS K
HUM, TIPOCTEHIITNE APOOHO-PAIIMOHAILHBIE YPABHCHHSI.

Pemath cucremsbl IBYX JIMHEMHBIX YPAaBHEHUW C JABYMSI MEPEMEHHBIMU H
CHUCTEMBI JIBYX YPaBHEHUI, B KOTOPBIX OJIHO YPAaBHEHUE HE SIBISETCS JINHEUHBIM.

Pemate TeKkCTOBBIE 3ajayd ajareOpauvyeckuM CHocoOOM C  MOMOIIbIO
COCTAaBJICHUS YPABHEHUS WIIM CUCTEMBI IByX YPABHEHUH C JBYMS IIEPEMEHHBIMM.

[IpoBOAUTE MPOCTENUIINE UCCIIETOBAHUSA YPABHEHUM U CUCTEM YPAaBHEHWH, B
TOM YHUCJIE C TPUMEHEHUEM TpadUuecKuX MpecTaBieHuid (YyCTaHaBIUBaTh, UMEET
JY YpaBHEHUE WJIM CHCTEMA YPABHEHUU PEIICHUS, €CIIM HMEET, TO CKOJBKO, W
npouee).

Pemate nuHeliHBIE HEPABEHCTBA, KBAaJpPAaTHBIE HEPABEHCTBA, M300paKaTh
pPEIICHUE HEPABECHCTB HA YHWCIOBOW NPSMOM, 3alMCHIBATH PELICHUE C MOMOUIIBIO
CHUMBOJIOB.

Pemlatb  cucTemMbl  JIMHEHWHBIX  HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOYAIOLIUE KBaJpaTHOE HEPABEHCTBO, H300pa)kaTh pEIICHHE CUCTEMBI
HEPABEHCTB HA YHUCJIIOBOM MPSMOM, 3aMChIBATH PEUIEHHUE C TOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEUIEHUHN PA3JIMYHBIX 3a]1a4.

DyHKIMHA

Pacno3naBath (yHKUMM W3y4eHHBIX BHIIOB. [loka3bpiBaTh CcXxeMaTHYECKU

pacIoyio’keHue Ha KOOPJAMHATHOW TUIOCKOCTH rpadukoB QyHKIui Buga: y = KX, y
=kx+b, y=kix, y=ax2 + bx + ¢, y=x3,y =Xy = |x|, B 3aBucumoct ot
3HaYeHUH K0d3()(PUIIMEHTOB, OMUCHIBATH CBOMCTBA (PYHKIIHIA.

Ctpouth U M300pakaTh CXEMATHYECKU TPAPHUKU KBAJAPATUUHBIX (PYHKIIHIA,
ONMCHIBAaTh CBOWCTBA KBAIPaTUUHBIX (PYHKIUH MO UX rpaduxam.

Pacno3HaBaTh KBaJpaTUuHy0 QYHKLUIO 110 (HOopMyJie, IPUBOIUTE IPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 pealbHON KU3HU, PU3UKU, TEOMETPUH.

YucioBble MOCT€10BATEILHOCTH H POrPeccuu

Pacno3HaBaTh apu(METHUECKYI0 U TE€OMETPUYECKYIO IPOTPECCUU NpU
pasHbIX CIOCO0AX 3a7aHMsL.

BbINONHATE  BBIUMCIEHUS C UCHOJB30BaHMEM (opMyn N-ro  4ieHa
apu(MeTHYECKON U TeOMETPUUYECKOM MPOrpecCchii, CyMMBI IIEPBBIX N UJIECHOB.

N300paxaTh YIEHBI TMOCIEIOBAaTEIbHOCTH TOYKAMHU HA KOOPIWHATHOU
IUIOCKOCTH.



Pemath 3amauun, CBsi3aHHBIE C YUCIOBBIMHM TMOCJIEAOBATEIHLHOCTSIMH, B TOM
YHUCIIe 3a/1a4M U3 PEATbHON KU3HU (C UCIIOJIH30BAHUEM KAJIBbKYJIATOPA, MU(PPOBHIX
TEXHOJIOTHUH).



TEMATHUYECKOE IINTAHUPOBAHUE
7 KIIACC

KouunyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne i/ Kontponbnbie IlpakTnyeckue
NporpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
1 Yucna u BeIUHUCICHUS. ParnoHanbHbIe 21 1 bubmuoreka [JOK
qyucia https://m.edso0.ru/7f415b90
but6mmoreka [IOK
2 AJITCOPaHeCKHE BHIPaxKCHIA 31 1 https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
3 ¥ paBHeHHs H HEPABEHCTBA 20 1 https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
4 Koopunarst u rpaguku. Gynxium 24 1 https://m.edso0.ru/7f415b90
bubmunoreka LIOK
° losToperme 1 0bobmenne 6 1 https://m.edso0.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5) 0



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

8 KVIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcebl
but6mmoreka [IOK
1 Yucna u Beruncienus. KBagparHeie KOpHU 15 1 https://m.edsoo.ru/7fA17af8
5 Yucna u BeruncneHus. CTEeHsb ¢ [eIbIM 5 1 bubmuoteka [JOK
[IOKa3aTesemM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BbIpaKEeHHUsI. 15 1 bubnmoreka [JOK
Anrebpandeckas 1po0b https://m.edsoo.ru/7f417af8
4 VYpaBHenus u HepaBeHcTBa. KBagparHbie 15 bubnmoreka [JOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
5 AnreOpandecKkre BRIpaKCHUSI. 5 1 bu6nuoreka [IOK
KBanpatsblil TpéxuneH https://m.edsoo.ru/7f417af8
VYpaBHeHus 1 HepaBeHCTBA. CHUCTEMBI bubnmoreka [JOK
6 . 10
YpaBHEHUU https://m.edsoo.ru/7f417af8
bubmunoreka LIOK
7 VYpaBueHus u HepaBeHCcTBa. HepaBeHCcTBa 12 1 https://m.edsoo.ru/7f417af8
bubmunoreka LIOK
8 DyHKUHH. OCHOBHEIC OHATHS ° https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
o DyrKupH. ucioBbie dyHKuHn 10 1 https://m.edsoo.ru/7f417af8
but6mmoreka [IOK
10 HosToperne 1 06obumene 8 L https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 7 0



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

9 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iesioB U TeM ungpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (witpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsI padoThI
pecypchbl
1 Uucna u Beruncienus. JleHcTBUTENbHBIC 9 1 bubmuorexa [JOK
yucna https://m.edso00.ru/7f419d08
5 YpaBHEHUs 1 HEPABEHCTBA. Y PaBHEHUS C 14 1 bubmmoreka [JOK
OJHOM EPEMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHenus u HepaBeHCTBA. CHCTEMBI 14 1 bubanorexka HOK
YPaBHEHHMU https://m.eds00.ru/7f419d08
bu6mmoreka [IOK
4 YpaBHeHus U HepaBeHCTBa. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
° Dymxuin 16 1 https://m.edso00.ru/7f419d08
Bbu6nuoreka [JOK
6 YucaoBble OCIEA0BATEILHOCTH 15 1 https://m.edsoo.ru/7f419d08
7 [ToBTOpeHnue, 06001IeHNE, CHCTEMaTH3aIUs 15 1 bu6mmoreka [IOK
3HAHUU https://m.eds00.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 99 7 0



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

IHOYPOYHOE IINTAHUPOBAHMUE

7 KIIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
uudgposbie
Nen/m | Tema ypoka Kontpoabnbie IlpakTuueckue
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Tewma 1. Yncna u BEIYMCIICHHUS.
1 Pannonansueie uncna (21 gac). [Toustue 1
paIMOHATLHOTO YHUCIIA
5 Apudmernaeckue A1eHCTBUS C 1
palMOHATILHBIMU YHCIIAMU
3 Apudmernueckue 1eiCTBUS C 1
paIMOHATLHBIMU YU CIIAMHU
4 Apudmerndeckue 1eHCTBUS C 1
paIMOHATEHBIMU YU CIIAMHU
5 Apudmernaeckue A1eUCTBUS C 1
palMOHATILHBIMU YHCIIAMU
6 Apudmernueckue 1eHCTBUS C 1
paIMOHATLHBIMU YU CIIAMHU
7 CpaBHeHue, ynopsi0urMBaHuE 1
paIMOHATBFHBIX YHCEI
3 CpaBHeHue, ynopsi0uruBaHue 1
palMOHATIBHBIX YUCE
9 CremneHb ¢ HaTYpaJbHBIM [TOKa3aTeIeM 1 bubmmorexa LIOK
P https://m.edsoo.ru/7f4211de
Bbu6nuoreka [JOK
10 CreneHb ¢ HATypaIbHBIM IMOKa3aTeIeM 1

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



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

11

CreneHb ¢ HaTypaJbHBIM [10KA3aTEIEM

Pemenne ocHOBHBIX 3a/1a4 Ha APOOH,

12 IIPOLICHTBI U3 peabHOU NIPAKTUKU

13 Pemenne ocHOBHBIX 3a/1a4 Ha JIpooH,
MPOLIEHTHI U3 PEaIbHOM MPAKTUKH

14 Pemienne ocHOBHBIX 3a/1a4 Ha JIpooOH,
MIPOLEHTHI U3 PEATBHON MPAKTUKHU

15 Pemenne ocHOBHBIX 3a/1a4 Ha JIpooH,
MIPOLEHTHI U3 PEATBHON MPAKTUKHU

16 [TpusHaku AeTUMOCTH, Pa3JIOKEHUS Ha
MHO>KUTEIH HaTypaJIbHbBIX YUCEIl

17 PeanbHble 3aBucumoctu. Ipsamas u
oOpaTHasi MPOMOPIHOHATBHOCTH

18 PeanbHuble 3aBucumoctu. [Ipsmas u
oOpaTHasi MPOTMOPIHOHATBHOCTH

19 PeanbHubie 3aBucumoctu. [Ipsmas u
oOpaTHas MPONOPIMOHATHPHOCTH

20 PeanbHble 3aBucumoctu. Ipsamas u
oOpaTHast MPOTMOPIHOHATBHOCTH

91 KoHnTtponbHast paborta mo Teme
"PammoHanbpHEIe ynciia"

99 Tema 2. AnreOpanueckue BbipaxkeHus (31 bubmmoreka [JOK
yac). bykBeHHbBIE BBIpKCHHS https://m.edsoo.ru/7f41feec

23 IIepemeHnHsble. JlOITyCTUMBIE 3HAYCHUS
IIEPEMEHHBIX

24 Dopmysl

25 DopmyIsl



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

[IpeobpazoBanne OyKBEHHBIX BBIPAXKECHUH,

26 ACKPBITHE CKOOOK U MPUBENEHNE MOA00HBIX bubmorexa [JOK
Packp pHBe a https://m.edsoo.ru/7f41fafa
caracMbIX
IIpeoOpa3zoBanre OYKBEHHBIX BBIPAXKCHHUIH,
27 zfcx I:.II)TI/IG CKO6OK}I]/IKH HBC eHI/IS O JOOHBIX bubmorexa [IOK
packb PHBEA A https://m.edsoo.ru/7f41fd70
claracMbIX
[IpeoOpazoBanre OYKBEHHBIX BBIPAKCHHH,
28 packpbITHE CKOOOK U TIPUBEIEHUE TTOJOOHBIX
claracMbIX
[IpeoOpazoBanre OYKBEHHBIX BBIPDAKCHHH,
29 pPacKpbITHE CKOOOK M IIPUBEACHHUE TI0TI00HBIX
caracMbIX
30 CBolicTBa CTENEHU C HATypalbHbIM bubmmoreka [JOK
roka3aTejieM https://m.edsoo.ru/7f421382
31 CBoiicTBa CTENEHU C HATYypaIbHBIM bubanorexa HOK
MoKa3aTejieM https://m.edsoo.ru/7f42154¢
32 CBolCTBa CTENEHH C HATYPAJTbHBIM bubanorexa [HOK
MoKaszareyiemMm https://m.edsoo.ru/7f4218be
Bbu6nuoreka [JOK
33 M
HOTOHIICHET https://m.edsoo.ru/7f42276e
bu6mmoreka [IOK
34 M
HOTOHIICHET https://m.edsoo.ru/7f422930
35 CiokeHue, BBIYUTaHHUE, YMHOKEHUE bu6mmoreka [IOK
MHOTOYJICHOB https://m.edsoo.ru/7f422af2
36 CnoxeHue, BBIUUTaHUE, YMHOKEHHE Bbu6nuoreka [JOK
MHOT'OYJICHOB https://m.edsoo.ru/7f422cc8
37 CnoxeHue, BBIUUTaHUE, YMHOKEHHE bu6mmoreka [IOK

MHOI'O4JICHOB

https://m.edsoo.ru/7f422fca



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

38 CnoxeHue, BBIUUTaHUE, YMHOKEHHE Bbu6nuoreka [JOK
MHOTOYJICHOB https://m.edso00.ru/7f423182
39 CnoxeHue, BBIUUTAaHUE, YMHOKEHHE bu6mmoreka [IOK
MHOTOYJIEHOB https://m.edso0o.ru/7f423182
40 DopMyIIbl COKPALIEHHOTO YMHOXKEHUS bubmmorexa LIOK
https://m.edsoo.ru/7f42432a
41 DopMyIIbl COKPALIEHHOTO YMHOXKEHUS bubmmorexa LOK
https://m.edsoo.ru/7f42464a
42 DopMyIIbl COKPALIEHHOTO YMHOKEHUS bubmmorexa LIOK
https://m.edsoo.ru/7f424c12
43 DopMyIIbl COKPALIEHHOTO YMHOKEHUS bubmmorexa LIOK
https://m.edsoo.ru/7f424fd2
44 DopMyIbl COKPAIIEHHOTO YMHOKEHUS bubmmorexa [JOK
https://m.edso00.ru/7f4251d0
45 DopMyIbl COKPAIIEHHOTO YMHOKEHUS bubmmorexa [JOK
https://m.edsoo.ru/7f4251d0
46 DopMyIbl COKPAIIEHHOTO YMHOKEHUS bubmorexa LHOK
https://m.edsoo.ru/7f4251d0
47 PaznoxkeHre MHOTrO4YJIEHOB HA MHOKUTEN bubmorexa LHOK
https://m.edsoo.ru/7f423312
48 PaznoxxeHne MHOTOYWIEHOB HA MHOXKUTEIIU bubmmorexa HOK
https://m.edsoo.ru/7f4237fe
49 PaznoxxeHne MHOTOYWIEHOB HA MHOXKUTEIIU BI/I6JII/IOTCK3. HOK
https://m.edsoo.ru/7f4239de
50 PaznoxxeHne MHOTOYWIEHOB HA MHOXKUTEIIU
51 Pa3znoxeHre MHOTOUJICHOB HA MHOKHUTEIH
59 KonTtponsHas pabora o Teme

"AnreOpanyeckue BhIpakeHus"



https://m.edsoo.ru/7f423182
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/7f4251d0
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de

Tema 3. YpaBHenus u HepaBeHcTBa (20
4acoB). YpaBHEHHE, MPaBUJIa

53
npeoOpa3oBaHus YpaBHCHHS,
PaBHOCUJILHOCTh YPaBHEHUI
54 JInHeliHOE ypaBHEHME C OJHOU IIEPEMEHHOMN,
pelieHue JIMHENHBIX YpaBHEHUI
JIuHeitHoe ypaBHEHHUE C OJTHOW NMEPEMEHHOM, bubanorexka HOK
95 . .
pelieHue JIMHEMHBIX YpaBHEHUI https://m.edso00.ru/7f420482
56 JIuHeitHoe ypaBHEHHUE C OJTHOW NMEPEMEHHOM,
pellIeHNE JIMHENHBIX YPaBHEHHI
S7 Pemenue 3a1a4 ¢ momMoIp0 ypaBHeHUH bubmmorexa LIOK
A HbIo Yp https://m.edsoo.ru/7f42064e
58 Pemenue 3a1a4 ¢ momMoIpi0 ypaBHeHUH bubmmorexa LIOK
A RO YP https://m.edso0.ru/7f420806
59 Pemenue 3a1a4 ¢ momMoIp0 ypaBHeHUH bubmmorexa [TOK
A RO YP https://m.edso0.ru/7f4209a0
60 Pemenue 3a1a4 ¢ moMoIs0 ypaBHEHUN bubmmorexa [TOK
A HHBIo Yp https://m.edsoo.ru/7f420e6e
61 JIuHeitHoe ypaBHEHUE C IBYyMS bubanorexa [HOK
MePEMEHHBIMH U €T0 Tpadux https://m.edsoo.ru/7f427c32
JIuneliHOEe ypaBHEHME C IBYMs bubmmoreka [JOK
62
MePEMEHHBIMH U €T0 TpaduK https://m.edsoo.ru/7f427e8a
Cucrema 1ByX JUHENHBIX YPaBHEHUI C bubnuoreka [JOK
63
JABYMsI [IEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 CucreMa IByX JUHEUHBIX YPaBHEHUH C
JBYMsI IEpEMEHHBIMU
65 Cucrema 1ByX JUHENHBIX YPaBHEHUI C

ABYMS ICPEMCHHBIMU



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

Cucrema 1ByX JUHEHHBIX YPaBHEHUI C

06 JBYMsI IEpEMEHHBIMU
67 Pemienue cucrem ypaBHEHHI bubmmorexa LIOK
https://m.edsoo.ru/7f4284de
68 Pemenne cucrem ypaBHEHUMA bubmmorexa [JOK
https://m.edsoo.ru/7f42865a
69 Pemenne cucrem ypaBHEHUM bubmmorexa [JOK
https://m.edsoo.ru/7f4287d6
70 Pemenne cucrem ypaBHEHUM
71 Pewenue cucrem ypaBHEHUM
79 KonTponbhas pabota no teme "JIuneliHbie bubmmoreka [JOK
ypaBHEHUS" https://m.edso00.ru/7f421044
73 Tewma 4. Koopaunatse! u rpaduku. OyHKITIN bubmmoreka [JOK
(24 gaca). Koopannara Touku Ha NpsiMOH https://m.edsoo.ru/7f41de76
bubanorexa [HOK
4 HlHCIOBLIC MPOMEXy TICH https://m.edso?. ru/7f410ff2
75 Hucnossle IPOMEKYTKHU
76 Paccrosiaue Mf)KI[y I[B}’Mi[ TOYKaMH
KOOpJMHATHOM MpAMOI
77 Paccrosiane mexay 1ByMs TOUKaMHU
KOOPJHMHATHOMU IIPSMOM
78 [IpsmoyrosibHas cucTeMa KOOpJMHAT Ha bubanorexka HOK
IIJIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpssMoyrosibHas cucTeMa KOOPJIANHAT Ha bubmmoreka [JOK
IIJIOCKOCTHU https://m.edsoo.ru/7f41e42a
80 [Tpumeps! rpadukoB, 3a1aHHBIX (HOPMYyITaMHU E;I::;;T:;(;?Sﬁ £4168a8
81 [Ipumeps! rpadukoB, 3a1aHHBIX GopMyTamMu bubmmoreka [IOK



https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
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

82 [Ipumeps! rpadukoB, 3a1aHHBIX GopMyTamMu
83 [Tpumeps! rpadukoB, 3a1aHHBIX HOPMYyTaMHU
. bu6mmorexa [IOK
84 Urenue rpadKoB peasibHBIX 3aBUCHMOCTEH https://m.edsoo.ru/7f41ea24
85 Urenue rpadKoB peasIbHBIX 3aBUCHMOCTEH
Bbu6nmuoreka [JOK
86 Horsrue dynicun https://m.edsoo.ru/7f41ef06
87 I'paduk pynkuun
N N bu6mmoreka [IOK
88 Crofictea dynkunii https://m.edso00.ru/7f41f078
. . bubmuorexa [JOK
89 Crofictea dynxunii https://m.edsoo.ru/7f41f1fe
. bubmuorexa [JOK
%0 Juneiinas Qyniuns https://m.edso00.ru/7f427282
. bubmuorexa [JOK
o1 Juneiinas pynkums https://m.edso00.ru/7f427412
. . bubmnorexa [JOK
92 [TocTpoenue rpadguka TuHEHHON QYHKIIUHA https://m.edsoo.ru/7f426d1e
93 [TocTpoenue rpaduka TuHEHHON QYHKIIUH
94 I'padux pynkuum y =[x|
95 I'padux dyakmmm y =x|
96 KonTtponsHas padora no teme "Koopaunatsr bubnuoreka [JOK
u rpaduxu. OyHKIn" https://m.edsoo.ru/7f41f50a
Tewma 5. [ToBTOpeHue u o6odmenHue (6
97 yacoB). [IoBTOpeHrE OCHOBHBIX OHITHI U bubmuorexa [JOK

METOJIOB Kypca 7 Kiacca, 00001eHne
3HAHUU

https://m.edsoo.ru/7f429c6c¢



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
https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f429c6c

98 [loBTOpEHNE OCHOBHBIX MOHATUI U METO/I0B 1 bubmmoreka [IOK
Kypca 7 kiacca, 000011eH1e 3HaHUIA https://m.edsoo.ru/7f429f32
IToBTOpEHNE OCHOBHBIX MOHATHI U METOLOB bubnuoreka [JOK
99 . 1
Kypca 7 kiacca, 00001IeHre 3HAaHHHA https://m.edsoo.ru/7f42a0e0
[ToBTOpEHNE OCHOBHBIX MOHATHI U METOJOB bubmmoreka [JOK
100 . 1
Kypca 7 kitacca, 00001eH1e 3HaHUIA https://m.edsoo.ru/7f42a27a
101 Hrorosas KoHTpoJbHASA paboTa 1
102 IToBTOpEHKHE OCHOBHBIX MOHATUIA U METOJIOB 1 bubanorexa HOK
Kypca 7 kiacca, 0000IIeHIe 3HAaHHHA https://m.edso0o.ru/7f42a900
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102



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

8 KVIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
New/m Tema ypoxa Konrpoasusie IIpakruueckue tupposLIe
Bcero oOpa3oBaTe/ibHbIE
padoTsI padoThI pecypen
Tema 1. Yncna u Beruncnenus. Kpagparusie
1 kopHHU (15 wacoB). KBagparHblit KOpeHb U3 1 bubmorexa LHOK
https://m.edso0o0.ru/7f42d452
qucna
bubmuorexa [JOK
2 [TonsiTne 06 UppaIOHAILHOM YHCIIE 1 https://m.e dsogru I7t42eaaa
3 JecsaTnunbie MpUOIHKCHHS 1
HPPALMOHATILHBIX YHCET
4 JlecsaTuaHbIe TPUOINKESHUS 1
HPppaUOHAIIbHBIX YUCCII
5 JlelicTBUTENbHBIC YKCIIa 1
6 CpaBHEHHE TEUCTBUTEIHHBIX YUCEI 1
7 Bxonnas koHTposibHAs paboTa 1 1
8 Apudmerndeckuii KBaApaTHBIN KOPEHB 1
9 YpaBHeHue BHa X* = a 1
10 CaolicTBa apuPMeTUYECKUX KBAPATHBIX 1 bubmmoreka [JOK
KOpHEH https://m.edso00.ru/7f42d862
1 CaoticTBa apu(pMETUUECKUX KBAPATHBIX 1 Bbu6nmuoreka [JOK
KOpHEHN https://m.edsoo.ru/7f42d862
12 [IpeobpazoBaHre YNCIOBBIX BBIPAKCHHIA, 1 bubnuoreka [IOK
COZEpKAIIMX KBaJAPATHBIE KOPHU https://m.edsoo0.ru/7f42dd26
13 [TpeoOpazoBaHre YHCTOBBIX BBIPAXKEHUH, 1 bubmmoreka [JOK
CoAEpKaIlNX KBaJAPATHbIE KOPHU https://m.edsoo.ru/7f42ded4
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14 [IpeobpazoBaHre YNCIOBBIX BBIPAKCHHIA, bubmmoreka [IOK
COJIepKAINX KBAJIPATHBIE KOPHU https://m.edsoo.ru/7f42e0be
15 [IpeobpazoBaHre YNCIOBBIX BBIPAKCHHIA, bubnumoreka [IOK
COZEpKAIIMX KBaJAPATHBIE KOPHU https://m.edso0.ru/7f42e262
Tema 2. YUucna u Berunciienust. CTeness ¢
16 ebpIM ToKka3zatesem (7 yaco). CteneHs ¢ bubmorexa LHOK
H ’ https://m.edsoo.ru/7f4354a4
LIEJIBIM II0Ka3aTelIEM
CrangapTHas 3anuch yncia. Pazmepsl
00BEKTOB OK arorero mupa (or
17 3JIEMEHTA Hri)}f{ac;; 0 KOI()DME/I‘IGCKI/IX bubnnorexa LIOK
p A https://m.edsoo.ru/7f436098
00BEKTOB), UTUTEIIBHOCTH MTPOIIECCOB B
OKPY’KaOIIEM MHUPE
18 CBOICTBA CTEIIEHHU C LIEJIBIM ITOKA3aTEIEM bubmorexa LIOK
H https://m.edsoo.ru/7f435648
19 CBOJICTBA CTEIIEHHU C LIEJIBIM ITOKA3aTEIEM bubmorexa LIOK
H https://m.edsoo.ru/7f435648
20 CBoliCcTBa CTENEHU C IEJIBIM ITIOKA3aTEIEM bubmorexa LIOK
H https://m.edsoo.ru/7f435648
21 CBOICTBA CTEIIEHHU C I[ELIM ITOKA3aTEIEM bubmmorexa [TOK
H https://m.edsoo.ru/7f43599a
99 KonTtponbHas pabora mo Temam bubnumoreka [IOK
"KBanparssle kopHu. CteneHu" https://m.edsoo.ru/7f435ed6
Tewma 3. AnreOpandeckue BoIpaKEHUSI.
23 Anrebpanueckas 1po0b (15 gacon) bubmorexa LHOK
p AP ’ https://m.eds00.ru/7f430382
Anrebpanueckas 1pooOb
24 JlommycTuMble 3HaUYCHUS TIEPEMEHHBIX,
BXOJISIIIMX B anreOpandecKre BRIPOKCHHS
25 JlonmycTrMble 3Ha4YEHUs IEPEMEHHBIX,
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BXOJISIIIUX B areOpanyecKre BEIpaKEHUS

26 OCHOBHOE CBOWCTBO aJIreOpandecKon bubnnorexa HOK
Ipoou https://m.edsoo.ru/7f4308e6
27 Compamerme apobei Mmoo T8
bubanorexa HOK
28 Coxpamene apodei https://m.edsogru/7f430f44
bubanorexa HOK
29 Coxpamenie apodei https://m.edsogru/7f430f44
30 CrnoxeHue, BBIUUTaHUE, YMHOKEHUE U bubanorexa [HOK
JeneHue anredpanyeckux apooei https://m.edsoo.ru/7f43128¢c
31 CroxeHue, BBIYUTaHUE, YMHOXKEHHUE U Bbu6nuoreka [JOK
JIeTICHUE alreOpandecKux apooei https://m.edso0.ru/7f4315c0
32 CnoxeHue, BBIUNTaHUE, YMHOKEHHUE U bubmmoreka [JOK
JeneHue anredpanyeckux apooei https://m.edsoo.ru/7f4318c2
33 CnoxeHue, BBIUUTAaHUE, YMHOKEHUE U bubanorexka HOK
JeneHue anredpanyeckux apooei https://m.edsoo.ru/7f431a20
34 [TpeobpazoBanue BbIpaKEHU, COIEpPIKaALIIX bubmmoreka [JOK
anreOpanveckue apoou https://m.edso0.ru/7f43259c
35 [IpeoOpazoBanue BEIpAKEHHIA, COAEPIKALIIX bubmmoreka [IOK
anredpandeckue apodu https://m.eds00.ru/7f432736
36 [IpeoOpazoBanme BBIpaXEHUH, CONECPKAIIIX bubnnorexa HOK
anredpandeckue apoodu https://m.eds00.ru/7f432736
37 KonTponbhas pabota no teme bubmmoreka [JOK
"AnreOpanyeckas 1poOp" https://m.edso0.ru/7f431d36
Tema 4. YpaBHEHUS 1 HEPABEHCTBA. Bu6miorexa LOK
38 Kganparusie ypaBaenus (15 gacos).

KBanpaTHoe ypaBHeHHE

https://m.edsoo.ru/7f42eela



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

Bbu6nuoreka [JOK

39 Henonnoe kpazipathoe ypasHenue https://m.edsoo.ru/7f42eela
40 Henonroe kBagpaTHOE ypaBHEHHUE bubmmorexa [TOK
P P https://m.edsoo.ru/7f42eela
41 dopmyiaa KOpHEH KBaIpaTHOTO YpaBHEHUS bubmmorexa [TOK
PMY. p AP P https://m.edso0.ru/7f42f158
42 dopMyiia KOpHEH KBaIpaTHOTO YpaBHEHHS bubmmorexa [TOK
PMY. p AP P https://m.edso0.ru/7f42f3f6
43 dopMyiia KOpHEH KBaIpaTHOTO YpaBHEHHS bubmmorexa [JOK
PMY. p AP P https://m.edsoo.ru/7f42f5a4
Bbu6nmuoreka [JOK
a4 Teopema Buera https://m.edsoo.ru/7f42fef0
Bbu6nuoreka [JOK
45 Teopema Buera https://m.edsoo.ru/7f430076
46 Pemenue ypaBHeHM, CBOASIILIUXCS K bubmmoreka [IOK
KBAJIPATHBIM https://m.edsoo.ru/7f43c542
47 Pewienne ypaBHeHui, CBOAAIIMXCS K bubnuoreka [IOK
KBaJpaTHbIM https://m.edsoo.ru/7f43c3d0
48 [Ipocreitmme 1poOHO-paIMOHATILHEIE bubnnorexka HOK
ypaBHEHUSA https://m.edso0.ru/7f4328c6
[Ipocreiimme qpoOHO-paIMOHATBHBIE bubmmoreka [JOK
49
YpaBHEHUSA https://m.edsoo.ru/7f432b6e
Penienne TeKCTOBBIX 3a7a4 C TOMOIIBIO bubmuorexa [JOK
50 N
KBaJPaTHBIX YPaBHEHUU https://m.edsoo.ru/7f42f75c
51 Pemenne TeKCTOBBIX 3a/1a4 ¢ TOMOIIBIO bubmuorexa [JOK
KBaJIpaTHBIX YpaBHEHUI https://m.edso0.ru/7f42f8f6
59 Penienne TeKCTOBBIX 33424 C ITIOMOIIBIO Bbu6nuoreka [JOK

KBaJIpaTHBIX YpaBHEHH

https://m.edsoo.ru/7f4301f2
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53

Tema 5. AnreGpandeckue BEIpaKEeHUSI.
KBaapatuelii TpexuseH (5 9acoB).
KBagpaTHbiii TpEXUIeH

54

KBanpaThslii TpéxuneH

55

Paznoxxenue kBagpaTHOrO TpEXUieHa HA
MHO>KUTEH

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f42fd38

56

Pa3noxeHne KBagpaTHOro TpEX4IeHa Ha
MHOKUTENH

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f42fd38

S7

KontponsHas pabora mo Temam
"KBanparssle ypaBHeHUs. KBagpaTHbIi
TpexwieH"

bu6mmoreka [IOK
https://m.edsoo.ru/7f42ec80

58

Tema 6. YpaBHEHUS 1 HEPABEHCTBA.
Cuctemsl ypaBHeHui (10 gacoB). JInneitnoe
ypaBHEHHE C AByMs [IEPEMEHHBIMU, €0
rpaduk, IpUMepHI PELICHUs YPaBHEHUHN B
OEJIbIX YHUCIax

59

JIuHeitHoe ypaBHEHUE C IBYyMS
NePEMEHHBIMH, €ro IrpaduK, IpUMepbl
pELICHNS YPAaBHEHHM B LEJIbIX YHCIIAX

60

Pemenue cucrem AByX JIMHEHHBIX
YpaBHEHUH C ABYMS IEPEMEHHBIMHU

61

Pewenue cucreM IByX JIMHEMHBIX
YPaBHEHUH C ABYyMs IEPEMEHHBIMU

62

[IprumMepsl penieHrst CUCTEM HEJTMHEHHBIX
YPaBHEHUH C ABYMs IEPEMEHHBIMU

63

[Iprumepsl penieHrsi CUCTEM HEJTMHEHHBIX
YpaBHEHUH ¢ ABYMS IEPEMEHHBIMU

64

I'paduueckas uHTEpHIpETALIUS YPABHEHUS C

Bbu6nmuoreka [JOK



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

JBYMsI IEPEMEHHBIMU U CHCTEM JTMHEHHBIX
YpaBHEHUH ¢ ABYMS IEPEMEHHBIMU

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

Penienne TeKCTOBBIX 3aaa4 C IIOMOIIbBIO

65 CUCTEM ypaBHEHUU
66 Pemienne TeKCTOBBIX 3a/1a4 ¢ TOMOIIbIO
CHCTEM ypaBHEHUI
67 Pemenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIIBIO
CHCTEM ypaBHEHUI
Tema 7. YpaBHEHUs U HEPABEHCTBA.
68 Hepagenctna (12 yacos). UucnoBble
HEpPABEHCTBA U UX CBOMCTBA
69 UucnoBble HEPAaBEHCTBA U UX CBOMCTBA
70 HepaBeHcTBO ¢ 01HOI TepeMeHHON
71 JIvHeitHbIe HEpaBEHCTBA C OJHOM bubnnorexa HOK
IIEPEMEHHOM U UX PEILICHUE https://m.edso00.ru/7f42c692
JIuHeliHbIe HEPABEHCTBA C OJTHOM bubmmoreka [JOK
72 .
TIEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f42c840
73 JIuHeliHbIE HEPABEHCTBA C OJTHOM
IIEPEMEHHOM U UX PEILICHUE
74 CucreMbl TUHEUHBIX HEPABEHCTB C OJJHOM bubanorexa HOK
MEPEMEHHOM U UX PEIICHUE https://m.edsoo0.ru/7f42cb88
75 CucTemMbl TUHEHHBIX HEPABEHCTB C OAHOU bubmmoreka [JOK
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f42cd2c
76 CucTembl TUHEHHBIX HEPABEHCTB C OAHOM
IIEPEMEHHOM U UX PEIICHUE
N300pakeHue penieHus TMHEHHOTO
77 HEpaBEHCTBA U UX CUCTEM Ha YHUCIIOBOM bubmorexa LHOK

IPsIMO

https://m.edsoo.ru/7f42c9e4



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

N3obpakeHue pereHus TMHEHHOTO

Bbu6nuoreka [JOK

78 HepaBej{CTBa Y WX CUCTEM Ha YHUCIIOBOM https://m.edsoo.ru/7f42c9e4
PSIMOMA
79 KonTtponsHas pabota mo Temam
"HepaBenctBa. CucTeMbl ypaBHEHH"
80 Tema 8. @ynkuuu. OCHOBHBIC TOHATHS (5 bubmuorexa [JOK
yacoB). [lonarue GyHKIIMN https://m.edso0.ru/7f433c12
81 O6unacTh onpeaeneHuss 1 MHOXXECTBO bubmmoreka [JOK
3HAYCHUU (PYHKITUN https://m.edsoo.ru/7f433d84
82 Crioco0b1 3a1aHus PyHKIUH
83 I'padux byHKIIN
84 CaoticTBa (hyHKIINH, UX OTOOpakeHHE HA
rpaduke
Tema 9. @ynkuuu. Yucnossie hpyHKImu (9
85 4yacoB). UTeHHE U OCTpoeHUE rpauKkoB
byHKIUI
| oo e
SABHCHMOCTH, X rpadu https://m.edsoo.ru/7f434bbc
87 l'unepbona
88 ['unepbomna
B Tpadu hymony =x° im0 TSI
%0 Ppaic yricuin y =x* fgfﬁ;fé{;fﬁﬁmgm
Oyukmun Yy =X,y = X3,y = VX, y = [x[;
91 rp};l(imltllecxie pelieHHe })//paBHeH{/Iﬁ |I/I | bubmorexa LHOK

CUCTEM ypaBHEHUU

https://m.edsoo.ru/7f434d38
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Oynkiuu Yy =X2, Yy = X3,y = VX, y = [x|;
92 rpadguveckoe penieHue ypaBHeHU! 1 1 bubmmorexa [JOK
. https://m.edsoo.ru/7f434eb4
CUCTEM YpaBHEHMI
" " bubmmoreka [JOK
93 KonTtponsHas padora o Teme "®@yHkunun 1 httos://m.edsoo.ru/7434ebA
Tema 10. [ToBTOopenue u 06061meHue (9
yacoB). [IoBTOpeHrE OCHOBHBIX OHITHH U bubmmoreka [JOK
94 1
METOJ/IOB KypcoB 7 u 8 KJ1accoB, 00001IeHHE https://m.edsoo.ru/7f4371aa
3HAHUI
95 IToBTOpPEHNE OCHOBHBIX MOHATHI U METOLOB 1 bubnumoreka [IOK
KypcoB 7 U 8 KJ1accoB, 0000IIeHNEe 3HAHUN https://m.edsoo.ru/7f43736¢
96 IToBTOpEHKME OCHOBHBIX MOHATUIA U METOJIOB 1 bubnnorexa HOK
KypcoB 7 U 8 KJ1accoB, 0000IIeHNEe 3HAHNUN https://m.eds00.ru/7f437510
97 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJOB 1 bubmmoreka [JOK
KypcoB 7 1 8 KiaccoB, 00001eHne 3HaHU I https://m.edsoo.ru/7f4376b4
98 IToBTOpEHNE OCHOBHBIX MOHATHI U METOLOB 1 bubnumoreka [IOK
KypcoB 7 U 8 KJ1accoB, 0000IIeHNEe 3HAHUT https://m.edso00.ru/7f4376b4
99 IToBTOpEHKHE OCHOBHBIX MOHATUNA U METOJIOB 1 bubnnorexa HOK
KypcoB 7 u 8 KiaccoB, 00001eHne 3HAaHU I https://m.edsoo.ru/7f4376b4
bu6mmoreka [IOK
100 HroroBast koHTpoOIbHAs paboTa 1 https://m.edsoo.ru/7f436b88
101 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJOB 1 bubmmoreka [JOK
KypcoB 7 1 8 KiaccoB, 00001eHne 3HaHU I https://m.edso0.ru/7f437858
102 [loBTOpEHNE OCHOBHBIX MOHATUI U METO/I0B 1 bubmmoreka [IOK
KypcoB 7 U 8 KJ1accoB, 0000IIeHNEe 3HAHNUN https://m.eds00.ru/7f437858
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102
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9 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTposbHbIE
padoThI

IIpakTHyeckue
padoThI

JIeKTPOHHbBIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcsbl

Tewma 1. Yncna u BEIYUCIIEHHUS.
JetictBurenbHpie yrcia (9 yacos).
PannonanbHbIe yncia, UppaMoHaIbHbIC
YHClia, KOHEUYHbIC U OECKOHEUHBIS
JeCATUYHbIE poOu

MHOXeCTBO JIeHCTBUTEIIHLHBIX YHCE]T,
JIeHiCTBUTEINILHBIE YHCIIa KaK OECKOHEUHBIE
JeCATUYHbIE poOu

B3aumHO 01HO3HaYHOE COOTBETCTBUE MEXKIY
MHO>KECTBOM JIEHCTBUTENBHBIX YUCEN U
MHO>KE€CTBOM TOYEK KOOPAUHATHOU MPSIMOM

CpaBHeHUE NeHCTBUTEIBHBIX YUCEIL,
apudmeTHuecKue ACUCTBHS C
JeHCTBUTENLHBIMU YHCIIAMHU

[TpubnuxEHHOE 3HAUCHNE BETHUNHBI,
TOYHOCTb MPUOIMKEHUS

OkpyrieHue uncen

OxpyrieHnue yucen

[Ipuknaka 1 OlIEHKa Pe3yJbTaTOB
BEIYHCIICHUN

KoHnTtponbHast paborta mo Teme
"JleMicTBUTENBbHBIC YyncIa"




Tema 2. YpaBHEHUS 1 HEPABEHCTBA.
VYpaBHeHus ¢ oHOM nmepeMeHHou (14 gacoB).

bubmunorex IIOK

10 JIuneitHoe ypaBHeHue. Pemenue ypaBHeHUH, https://m.edso0.ru/7f43bf66
CBOJSIIUXCS K JINHEHHBIM
11 JIunelinoe ypaBHeHue. PelieHne ypaBHeHuUN,
CBOJAIINXCA K IMHCUHBIM
12 KBanpatHoe ypaBHeHue. Penienne bu6nuoreka [IOK
YPaBHEHUH, CBOAAIIMXCS K KBaJAPAaTHBIM https://m.edsoo.ru/7f43c542
13 KBaaparHoe ypaBHeHue. Pemienne bubmmoreka [JOK
ypaBHEHUH, CBOJAIIMNXCS K KBaIpaTHBIM https://m.edsoo.ru/7f43c542
14 bukBanpaTHbie ypaBHEHUS bubmmorexa [JOK
https://m.edso00.ru/7f43c3d0
15 bukBanpaTHbie ypaBHEHUS bubmorexa [JOK
https://m.edsoo.ru/7f43c3d0
[Ipumepsl penienrsi ypaBHEHUM TPETheH U
16 4eTBEPTOM CTETICHEH pa3sIoKEHUEM Ha
MHO>KUTEH
[IpuMepsl perieHuss ypaBHEHUN TPEThEU U
17 YETBEPTOU CTEIICHEN Pa3JIOKEHUEM Ha
MHO>KUTEH
18 Pemenue npoOGHO-paIlOHAIBHBIX YpaBHEHHH bubmmorexa LIOK
https://m.edso0.ru/7f43c9b6
19 Pemenne npoOHO-paniMOHaIBHBIX YpaBHEHUT bubmmorexa [JOK
https://m.edso0.ru/7f43c9b6
20 Pemrenune TeKCTOBBIX 3a/1a4 alreOpanyecKium
METOJIOM
21 Pemrenune TeKCTOBBIX 3a/1a4 alreOpanyecKium

METOIOM
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Pemienne TeKCTOBBIX 3a/1a4 alre0panyecKium

22
METOJIOM
93 KonTtponpsHas padota no Teme "YpaBHEHUs C
OJIHOM TIepeMeHHOI"
Tema 3. YpaBHeHus u HepaBeHcTBa. CucteMa
24 aBHeHMH (14 yacoB). YpaBHEHHE C IBYMS bubmorexa [TOK
P P ™ https://m.edsoo.ru/7f43d0b4
MEPEMEHHBIMH U €ro rpaduk
o5 VYpaBHEHHE ¢ IBYMs IEPEMEHHBIMU U €TI0 bubmmoreka [JOK
rpaduk https://m.edsoo.ru/7f43d0b4
26 Cucrema 1ByX JUHEHHBIX YPaBHEHUI C
JBYMSI IEPEMEHHBIMU U €€ pelieHue
97 CucreMa IByX JUHEUHBIX YPaBHEHUH C
JBYMsI IEPEMEHHBIMU U €€ pelleHne
28 Cucrema 1ByX JUHENHBIX YPaBHEHUI C
JBYMsI IEPEMEHHBIMU U €€ pelleHne
29 Cucrema 1ByX JUHEHHBIX YPaBHEHUI €
JIBYMSI IEPEMEHHBIMU U €€ pelieHue
Pemenue cucreM B aBHEHMH, OJTHO U3
30 KOTODBIX JINHEHHOE };Xnyp 0€ — BTOpOH bubmmorexa LOK
P > 8 ApYT P https://m.edsoo.ru/7f43d23a
CTENEHU
Pemenue cucreM B aBHEHMH, OJTHO U3
31 KOTOPBIX JINHEHHOE };X o 0€ — BTOpOI bubmmorexa LIOK
P > 8 ApYT P https://m.edsoo.ru/7f43d55a
CTETEeHH
Pewenne cucreM IByX ypaBHEHUM, OHO U3
32 KOTOPBIX JINHEHHOE, a Ipyroe — BTOPOI
CTETEeHH
33 Pewenne cucreM IByX ypaBHEHUM, OHO U3

KOTOPBIX JINHEMHOE, a IPyroe — BTOPOM
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CTCIICHU

['padmyeckas MHTEpIIpETALINS CUCTEMBI

34 YpaBHEHUU € ABYMS IEPEMEHHBIMU
35 Pemenne TekCTOBBIX 3a/1a4 alredpanyecKum
crocobom
36 Pemienne TeKCTOBBIX 3a/1a4 alreOpandecKum
crocobom
37 KoHnTtponbhas pabora mo teme "CucreMbl
ypaBHEHHI"
Tema 4. YpaBHEeHUs 1 HEPABEHCTBA.
38 Hepasenctna (16 yacoB). UnucnoBsie
HEpPaBEHCTBA U UX CBOMCTBA
39 UucnoBble HEPABEHCTBA U UX CBOMCTBA bubmorexa [JOK
https://m.edsoo.ru/7f43ad5a
JIuHeliHbIEe HEPABEHCTBA C OJTHOM bubmmoreka [JOK
40 .
TIEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
a1 JIuHeliHbIC HEPABEHCTBA C OJTHOM bu6nuorexa [IOK
MIEPEMEHHOM U UX PELIEHUE https://m.edsoo.ru/7f43af08
42 JIvHeitHbIe HEpaBEHCTBA C OJHOM bu6nuoreka [IOK
MIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
43 CucTemMbl TUHEHHBIX HEPABEHCTB C OAHOM
MIEPEMEHHOM U UX PEIICHUE
44 CucTemMbl TUHEHHBIX HEPABEHCTB C OAHOM
IIEPEMEHHOM U UX PEILICHUE
45 CucreMbl TUHEUHBIX HEPABEHCTB C OJJHOM
MIEPEMEHHOM U UX PEIICHUE
46 KBaapaTHbie HEpaBEHCTBA U UX PEIICHUE bubmorexa [JOK

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

47 KBaapaTHbpie HEpAaBEHCTBA U UX PEIICHUE https://m.edsoo.ru/7f43b21e
48 KBaapaTHbie HEpAaBEHCTBA U UX PEIICHUE bubmorexa [TOK
https://m.edsoo.ru/7f43b5a2
49 KBaapaTHbpie HEpaBEHCTBA U UX PEIICHUE
50 KBaznpaTHble HEpaBEHCTBA U UX PELLIEHUE
51 ['paduaeckas maTEpIpETALINS HEPABEHCTB U bu6nuoreka [IOK
CHCTEM HEPABEHCTB C JIBYMsI IEPEMEHHBIMU https://m.edsoo.ru/7f43b098
50 I'paduueckas uHTEpHIpETALINS HEPABEHCTB U
CHCTEM HEPABEHCTB C IByMsI TEPEMEHHBIMHU
53 KonTtponsHas pabora o Teme
"HepaBenctsa"
54 Tewma 5. (Dy{{KI_[I/II/I (16 qacovB). KBaaparuunas bu6nuoreka [IOK
byHk1us, e€ rpaduk U CBOMCTBA https://m.edsoo.ru/7f4396¢6
55 KBanparnunas ¢pynkuus, e€ rpaduk u Bu6muotexa [JOK
CBOMCTBa https://m.eds00.ru/7f439842
56 KBagpatnunas ¢yskius, e€ rpadux u bu6nuoreka [IOK
CBOMCTBA https://m.edsoo.ru/7f4399b4
57 [TapaGosna, KOOPAUHATHI BEPIIMHBI bubmmoreka [JOK
napaboJIbl, OCh CHMMETPHUH TTapadoJIbI https://m.edsoo.ru/7f439eb4
58 [Tapabona, KOOpIMHATHI BEPIINHBI Bu6muotexa [JOK
napaboJIbl, OCh CHMMETPHUH TTapadoJIbI https://m.edsoo.ru/7f43a03a
59 [Tapaboia, KOOpAMHATHI BEPUTUHBI bu6nuoreka [IOK
napaboIIbl, 0Cb CHMMETPHUH 1apadoIbl https://m.edsoo.ru/7f43alac
60 [TapaGosna, KOOPAUHATHI BEPIIMHBI bubmmoreka [JOK
napaboJIbl, OCh CHMMETPHUH TTapadoJIbI https://m.edsoo.ru/7f43a31e
61 [Tapabona, KOOpIMHATHI BEPIIUHBI Bu6muotexa [JOK

napaboIIbl, OCb CHMMETPHUH 1apadoIbl

https://m.edsoo.ru/7f43a526
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[Tapaboia, KOOpAMHATHI BEPUTUHBI

62
napaboJIbl, OCh CHMMETPHUH TTapadoJIbI
63 I'paduku pynkumii: y = kX, y = kX + b,
y=K/X, y=x3, y=vx, y=[X|
64 I'paduku pynakomit: y =kx, y=kx +b,
y=Kk/X, y=x3, y=vx, y=[X|
65 I'paduku pynkumit: y = kx, y=kx +b,
y=K/X, y=x3, y=vx, y=[X|
66 I'paduku pynkumit: y = kx, y=kx +b,
y=K/X, y=x3, y=vx, y=[X|
67 I'paduku pynakomit: y =kx, y=kx +b,
y=k/x, y=x3, y=vx, y=[X|
68 I'paduku pynkumit: y = kx, y=kx + b,
y=K/X, y=x3, y=vx, y=[X|
" " bubmmoreka [JOK
69 KonTponpHas padora o teme "OyHKITMN https://m.edsoo.ru/7f43abg4
Tema 6. Uncnossie mocnenoarenbHocta (15
70 yacoB). [loHsaTre uncnoBoit Bubmmorexa [IOK
' https://m.edso0.ru/7f43e6c6
MOCIIEI0BATEIHHOCTH
3anaHne OCIeI0BaTeIbHOCTH
71 eKyppeHTHOH dopmyoit u popmymoit N-ro bubmmorera LOK
PEEYPP pMy pMYy https://m.edsoo.ru/7f43ebda
YJieHa
79 ApudmeTrnueckasi U reoMeTpUyecKas bubmmoreka [JOK
MpOTrpeccuu https://m.edsoo.ru/7f43ed7e
73 Apudmerndeckas 1 reoMeTpuIecKas Bu6muotexa [JOK
[Iporpeccuu https://m.edsoo.ru/7f43f3b4
74 ®opmynsl N-TO YieHa apuPMETHIESCKON U but6mmoreka [IOK

T€OMETPUYECKOU MIPOTPECCUM, CYyMMBI

https://m.edsoo.ru/7f43f58a
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MECPBLIX N 4JI€HOB

®dopMybl N-T0 YieHa apuhMEeTUIECKON 1

bu6mmoreka [IOK

75 TeOMETPUUYCCKON MPOrPeCcCuii, CyMMEI
p porp M https://m.edsoo.ru/7f43ef2c
MEPBBIX N YJICHOB
®opMybl N-T0 YieHa apuhMEeTUIECKON U
76 TeOMETPUUECKOH MIPOTrPECCHIl, CYMMBI bubmmorexa T[TOK
p porp > M https://m.edso0.ru/7f43f0c6
MEePBBIX N WICHOB
dopmynsl N-ro wieHa apudMeTHISCKON U
77 reoi)qez HYECKON IPOT Ie)cc(:l:/lﬁ CYMMBI bubmorexa LIOK
p porp > M https://m.edsoo.ru/7f43f72e
MEPBBIX N WICHOB
Ddopmynsl N-To WieHa apudMETHIECKON U
78 reollzdez AYECKON IIPOT I;cfl)/lﬁ CYMMEI bubnnorexa [IOK
p porp e https://m.edsoo.ru/7f43f8a0
MEPBBIX N WICHOB
N3o06pakeHune 4wieHOB apu(pMEeTHIECKOM 1
79 T€OMETPUYECKON ITPOrPECCUil TOUKaMH Ha
KOOPAMHATHOW INIOCKOCTH
N3o0pakeHue 4ieHOB apruhMEeTUIECKON 1
80 T€OMETPUUYECKON MPOTPECCUI TOUKAMH Ha
KOOPAMHATHOW INIOCKOCTH
81 JIuHelHbIN ¥ SKCITOHEHITUATBHBIN POCT
Bbubmunoreka LIOK
82 CI10KHBIE IPOIEHTHI
pont https://m.edsoo.ru/7f43fe0e
bubmunoreka LIOK
83 Ci10KHBIE IPOLEHTEI
pon https://m.edsoo.ru/7f4401a6
KonTtponpHas padota no teme "Unciaobie Bu6muotexa [JOK
84 "
MIOCJIEIOBATEILHOCTH https://m.edsoo.ru/7f440418
85 Tema 7. TloBTOpeHue u o0o0IIeHE,

cucTeMaru3anus 3HaHui (15 gyacos).
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[ToBTOpeHue, 0600IIEHNE U cHCTEMaTH3aIls
3HaHUW. 3aMKCh, CPAaBHEHHE, ICHUCTBUS C
JMEUCTBUTEILHBIMHU YHCIIAMH, YHCIIOBAs
npsimMast

[ToBTOpeHue, 0600IIeHNE U cHCTEMaTH3aIlUs

86 N
3HAHUU. HpOHeHTBI, OTHOIICHUA, HpOHOpI_II/II/I
87 [ToBTOpEHME, 0000IIIEHNE ¥ CUCTEMATHU3AIIHS
3HaHuid. OKpyrieHne, TpUOIKEeHUE, OIleHKA
[ToBTOpEHHE, 0000IICHNE U CUCTEMATHU3AIIHS
88 3HaHui. Pelllenne TeEKCTOBBIX 3a7a4 bubmorexa LHOK
’ a https://m.edsoo.ru/7f443b12
apupMETHYECKUM CTIOCOOOM
[ToBTOpeHue, 0600IIeHNE U cHCTEMaTH3aIlUs
89 3HaHui. Pelllenne TeEKCTOBBIX 3a7a4 bubmorexa LIOK
’ g https://m.edsoo.ru/7f443cd4
apupMETHIECKUM CTIOCOOOM
[ToBTOpeHue, 0600IIeHNE U cHCTEMaTH3aIlUs
N but6mmoreka [IOK
90 3HaHnii. Penienne TekCTOBBIX 3aa4
https://m.edsoo.ru/7f443fea
apu(METHUECKUM CIIOCOOOM
[ToBTOpEHHE, 0000IICHNE U CUCTEMATHU3AIIHS
91 sgaunii. [IpeoOpa3oBanue areOpandecKux bubmmorexa [TOK
' Iz p p https://m.edsoo.ru/7f4441ca
BBIpa)KeHI/II/I, Z[OHYCTI/IMBIG 3HAUYCHUA
[ToBTOpEHME, 0000IIEHNE U CUCTEMATHU3AIIHS
92 snanuil. [IpeoOpazoBanne anrredpandecKux bubmmorexa [TOK
’ Iz p p https://m.edso0.ru/7f444364
BBIPAKCHHH, TOMMYCTHMbIC 3HAYCHHS
[ToBTOpEHME, 000OIIIEHNE ¥ CUCTEMATHU3AIIHS
93 snanuil. [IpeoOpazoBanue anredpandecKkmux bubmorexa LIOK
’ Iz p P https://m.edso0.ru/7f4446f2
BBIPAKCHHH, TOMMYCTHMbIC 3HAYCHHS
94 [ToBTOpenue, 0000IICHNE U CUCTEMATH3AIIHS Bu6muotexa [JOK

3Hanuii. [IpeoOpazoBanue anrebpandecKkux

https://m.edsoo.ru/7f444a94
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BBIPAKECHUM, TOIIyCTUMbIC 3HAUCHUS

[ToBTOpEHHE, 0000IICHNE U CUCTEMATHU3AIIHS

95 3HaHui. OYHKIIUA: TOCTPOCHUE, CBOUCTBA 1 bubmmorexa T[OK
+ O YRKHIH: . p ’ https://m.edsoo.ru/7f444c56
U3YYEHHBIX (DYHKITHIA
[ToBTOpEHHE, 0000IICHNE U CUCTEMATHU3AIIHS
96 3HaHui. OYHKIUKU: TOCTPOEHUE, CBOMCTBA 1 bubmmorexa T[TOK
- O YHKHHHI: . p ’ https://m.edso0.ru/7f4452¢e6
M3Yy4YeHHBIX YHKITUH
[ToBTOpEHHE, 0000IICHNE U CUCTEMATHU3AIIHS
97 3HaHui. ['paduyueckoe pemeHne ypaBHeHUH 1 bubmmorexa [JOK
P p yp https://m.edsoo.ru/7f445516
1 UX CHCTEM
98 Hrorosast KOHTpoJbHASA paboTa 1
99 O0001IeHre U cUCTEMATU3aLMS 3HAHUN
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 99



https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f445516

YUYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

* Anrebpa, 7 wmacc/ Mep3nsk A.l'., Ilononckuit B.b., Axup M.C.; nox
penakuuen [loponbckoro B.E., O61mecTBO c OTPaHUYECHHOU
OTBETCTBEHHOCTBHIO U3 narenbckuil LEHTP «BEHTAHA-T'PA®y;
AximonepHoe obuectBo «M3narensctBo «lIpocBemienne»

* Anrebpa, 8 kmacc/ Mep3mak A.l'., Iomonckuit B.b., Axup M.C.; non
penakuuen IHomonbckoro B.E., OO011ecTBO C OrPaHUYECHHOU
OTBETCTBEHHOCTHIO N3narensckuin LIEHTDP «BEHTAHA-T'PA®y;
Ax1monepHoe obuiectBo «M3aarensctBo «lIpocBemienue»

» Anre6pa, 9 xmacc/ Mepzmik A.I'., Ilononckuit B.b., Sxup M.C.; mon
penakuuen [loponbckoro B.E., O61ecTBO c OTPaHUYECHHOU
OTBETCTBEHHOCTBHIO U3 narenbckuit LIEHTP «BEHTAHA-I'PA®y;
AxkuuonepHoe obmiectBo «M3narensctBo «lIpocBemienue
METOJIUYECKHUE MATEPHUAJIBI JJJIS1 YYUTEJIS

Anrebpa : 7 xnacc : merogudeckoe noco oue / E.B. bymko, A.I'. Mep3sk,
B.b. ITonouckwuii, M.C. Sxup. — 2-¢ usn., crepeorun. — M. : Benrtana-I'pad,
2019 — 184 c. : un. — (Poccuiickuii y4eOHUK).

Anrebpa : 8 kiacc : merogumdeckoe nocooue / E.B. bynko, A.I'. Mep3sik,
B.b. Ionouckwmii, M.C. SAxkup. — M. : Benrana-I'pad, 2018. — 192 c. : 1. —
(Poccuiickuii yaueOHUK).

Anrebpa : 9 kmacc : merogumueckoe mocoobue / E.B. bynko, A.I'. Mep3isik,
B.b. ITonouckwuii, M.C. Sxup. — 2-¢ uzn., crepeorun. — M. : Benrtana-I'pad,
2018. — 200 c. — (Poccuiickuii y4eOHUK).

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBHI U PECYPCBI CETHU

HUHTEPHET

bubnuoTeka nudpoBoro o0pazoBaTeILHOTO KOHTEHTA https://urok.apkpro.ru/#
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