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MNOACHUTEJIBHASA 3AIINCKA

Anrebpa SBISIETCS. OJHMM M3 OINOPHBIX KypCOB OCHOBHOTO OOIIETO
oOpa3oBaHMsI: OHA 00ECTIEYNBACT U3YUCHUE IPYTUX JUCIHUIUINH, KaK €CTECTBEHHO-
HAy4YHOTO, TaK W TYMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHE HEOOXOAUMO ISt
MPOJIOJKEHUS 00pa30BaHUs U B MOBCEIHEBHOM >kM3HU. Pa3BuTHe y 00yyaromumxcs
HAy4YHBIX TMPEJCTABICHUN O TMPOUCXOKIACHUM M CYIIHOCTH alreOpandecKux
abcTpakiuii, cnocode OTpakeHUsI MaTEMaTUYECKON HayKOM SIBJICHUI U MPOIECCOB
B MpUPOJEC W OOIIECTBE, POJIM MaTEMaTHUYECKOrO MOJCIHMPOBAHUA B HAYYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
¥ Ka4eCTB MBIILJICHUS, HEOOXOIUMBIX JJISl aIalTallid B COBPEMEHHOM ITU(POBOM
obmectBe. M3yueHue anreOpbl oOecreyMBaeT pa3BUTHE YMEHMs HaOII0/aTh,
CpaBHMBaTh, HAaXOJWUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBIILUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTb CBOM JEMCTBHSI U BBIBOBI,
dopMynupoBath yTBepkAeHUs. OcBOEHUE Kypca anredpbl 00eceunBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUSI OOYJarolIMXCsA: OHM HCIHOJB3YIOT JCIYKTUBHBIE U
WHAYKTUBHBIE pacCyXJeHus, 0000IIeHnEe U KOHKPETH3AINI0, abCcTparnpoBaHue u
anajnoruto. OOyueHwe  aireOpe  MOpPEANojaraeT  3HAUYUTEIBbHBIA  00BEM
CaMOCTOSITETFHOM  JIEATEIBHOCTH OOYYaroMIMXCs, IOSTOMY CaMOCTOSITEIbHOE
pelIeHre 3aa4 ABIISETCS peaau3anueil 1e1TeIbHOCTHOTO MPUHIIMIA 00y4YEeHHUS.

B cTpykrype mnporpammbl y4eOHOTO Kypca «Aaredpa» naias OCHOBHOTO
o0miero o0pa3oBaHUs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANUYECKHE
auHUH: «Yucaa v BEIYHCICHUSNY, «ANreOpandecKkie BBIPAKEHU», «YPaBHEHUS U
HEpaBeHCTBa», «DyHkimm». Kaxmas w3 3THX COJAEp)KaTEIbHO-METOIUIECKIX
JVMHUHA pa3BUBAETCS Ha MPOTSHKEHUU TPEX JIET U3yUEHUs Kypca, B3aUMOJICHCTBYSI C
JpYTUMHU €ro JuHusMU. B Xonae wu3ydeHuss ydeOHOro Kypca o0Oydarolumcs
IPUXOJIUTCS JOTHYECKU PacCyX AaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M ¢ 3TUM B mporpaMMy Yy4eOHOro Kypca «Anredpa» BKIIOUEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, IPEJICTaBICHHbIE BO BCEX OCHOBHBIX pazienax
MaTeMaTUYECKOro o0pa3oBaHUs U CHOCOOCTBYIOIIME OBIAJCHUIO O0YyYaIOIIMMUCS
OCHOB  YHUBEPCAIBHOTO MaTeMaThueckoro s3bika. CopaepkaTenpHOW |
CTPYKTYPHOM OCOOEHHOCTBIO Yy4yeOHOTro Kypca «Auredpa» SBISETCA €ro
VHTETPUPOBAHHBIN XapaKkTep.

Conmepxxanne mnuHMM «Yucna W BBIYMCICHUS» CIYXKHT OCHOBOM JJIsi
JaNbHENUIIEr0 U3yYyeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaroIIuXcs
JIOTHYECKOTI0 MBILIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIb30BATHCS aJrOpUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsi IOBCEAHEBHOM
XKU3HU. Pa3BUTHE MOHATHSA O YMCIIE HA YPOBHE OCHOBHOI'O OOWIEro 0Opa3oBaHUs



CBSI3aHO C PALMOHAIBHBIMH M HPPALUOHAIBHBIMH YHCIaMH, (HOPMHpPOBAHHEM
NPEACTABICHU O JEHCTBUTEIHLHOM 4YHMCJE. 3aBEpIICHUE OCBOEHHUS YHCIOBOMN
JIMHUU OTHECEHO K cpeHeMY 00111eMy 00pa30BaHMUIO.

Copeprkanue AByX anreOpandeckux JIMHUM — «AJIreOpandecKkre BhIPaXEHUsD
U «YpaBHEHHS] U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO Yy OOYUAIOIIMXCS
MaTEeMaTHYeCKOTo amnmapara, HeOOXOAMMOIo JJIsl pelIeHHs 3ajad MaTeMaTHKH,
CMEXHBIX TMPEIMETOB U NPAKTHKO-OPUEHTUPOBAHHBIX 3amady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHus y4yeOHBIH MaTepuan TPYHIUPYETCS BOKPYT
palMOHANBHBIX BhIpAXEHUN. AJredpa JEMOHCTPUPYET 3HAUCHHE MAaTEMAaTUKH Kak
A3bIKa JJIS TIOCTPOCHUSI MaTEeMaTHYECKUX MOJIeJIeH, OIMHMCAHMUS MPOLECCOB U
SBJICHMA peanbHOTO Mupa. B 3agaunm oOyueHust aireOpe BXOIAT TaKKe
JanbHEWIee pa3BUTHE ANTOPUTMHUYECKOTO MBIIUICHUS, HEOOXOIMMOro, B
YaCTHOCTH, JMJII OCBOEHHUS Kypca HWH(DOPMATUKH, U OBJAJCHHE HaBBIKAMU
JeAYKTUBHBIX paccyxaeHuii. [IpeoOpa3oBanne cUMBOIBHBIX (OPM CITOCOOCTBYET
pa3BUTHIO BOOOPaKEHUs, CIIOCOOHOCTEH K MaTeMaTHIECKOMY TBOPYECTBY.

Conepxanue QyHKIMOHANBHO-Tpa(UIECKON JIMHUYU HALEJIIEHO Ha MOJIyuYeHUe
oOyJaroluMuUCcs 3HaHUM O (QYHKIUSAX KaK Ba)KHEHIIeH MaTeMaTH4ecKOW MOJeiH
JUIsL OTIMCAHUS U UCCIIEJOBaHUsI Pa3HOOOPA3HBIX MPOLECCOB U SBJICHUN B MPUPOJE
u obmiectBe. M3yueHue martepuana CroCOOCTBYET PAa3BUTHUIO Yy OOYYarOIIMXCS
YMEHHsI UCTIOIh30BaTh Pa3INYHBIC BHIPA3UTEIbHBIE CPEICTBA SI3bIKA MATEMATUKH —
CIIOBECHBIC, CHUMBOJIMYECKUE, Tpaduueckue, BHOCHUT BKJIaa B (opmupoBaHHE
MPEICTaBICHUI O POJIM MAaTEMATUKH B PA3BUTHH IMBUIU3AIIUU U KYJIbTYPHI.

CornacHo yueOHOMY IIaHy B 7-9 Kjaccax wu3ydaercs Y4eOHbBIH Kypc
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felsibl COJCpKaHUS:
«Uucma © BBIUKCIEHUS», «ANTEOpanyecKue BBIPAXKEHUS», «YPAaBHCHHS U
HEpaBEHCTBA», « DYHKIIHI.

Ha usyuenne yueOHOTO Kypca «Anredpa» orBoautcs 306 yacoB: B 7 Kiacce
— 102 4aca (3 yaca B Henento), B 8 kinacce — 102 ygaca (3 yvaca B Henento), B 9
kiacce — 102 yaca (3 yaca B Hezieuni0).



COAEPXKXAHUE OBYUEHUA
7 KUIIACC

Yuciaa v BIYMCICHUA

Jpobu OOBIKHOBEHHBIE M JECATUYHBIC, MEPEXO] OT OJHOU (POPMBI 3aIUCH
npobeit k gpyroil. IloHaTwe palMOHAIBLHOTO 4YHCHA, 3alUCh, CpPaBHEHUE,
yIOPSA0OYMBAHUE  PALMOHAIBHBIX uuceln. Apudmerndeckue JEHCTBUS €
palMOHANIBHBIMU 4YKcIaMu. PeleHne 3aaad U3 peasbHOW NMPAKTHKM HA 4YacTH, Ha
JpoOH.

CreneHb ¢ HaTypalbHBIM IIOKa3aTeJeM: OINpECIICHUuEe, IpeoOpa3oBaHue
BBIPQXEHUI HAa OCHOBE OIPENIEICHUS, 3aIUCh 00bIIMX yuce. [IpouenTsl, 3anuce
IIPOLIEHTOB B BUJE JIpoOU U JpOOM B BHJIE€ MPOLIEHTOB. TpU OCHOBHBIE 3a/layu Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

[IpuMeHeHnE TPU3HAKOB  JEIUMOCTH, pA3JO0KEHHUE HAa  MHOKHUTEIH
HaTypaJIbHBIX YUCEIL.

PeanbHble  3aBUCMMOCTHM, B TOM 4Hciae mpsiMas U oOparHas
IIPOIIOPLIMOHAIIBHOCTH.

AaredpanvyecKue BbIPpAKEHUSA

[lepemeHHBIE, YNCITOBOE 3HAYCHHUE BBIPAKEHUSA C IEPEMEHHOU. JlomycThMbIe
3HA4YECHUSA NepeMeHHbIX. [IpencraBnenue 3aBUCUMOCTH MEKTY BEIIMYMHAMU B BHJIE
bopmynbl. Beruucienus no ¢popmynam. [IpeobpazoBanue OYKBEHHBIX BBIPAXKEHUH,
TOKJECTBEHHO paBHbIE BBIPAKEHUS, TMpaBuUia NpeoOpa3oBaHUS CYMM U
IIPOM3BENICHUH, PaBUIa PACKPBITUS CKOOOK M MPUBEAEHUS MOJOOHBIX CllaraeMblX.

CBoJiCcTBa CTENEHH C HATyPAJIBHBIM MIOKA3aTEJIEM.

OpHounensl 1 MHOrouseHsl. CreneHbs MHorowieHa. CiokeHue, BBIYMTaHUE,
YMHOXEHHE MHOTOWICHOB. MDOpMylbl COKpPAIEHHOIO YMHOXKEHHS: KBaApar
CyMMBbl M KBaApar pasHoCcTH. PopMmyna pa3HOCTH KBaaparoB. Paznoxkenue
MHOT'OYJIEHOB HA MHOKHUTEIIH.

YpaBHeHHS U HEPABEHCTBA

VYpaBHeHHe, KOpPEHb YypaBHEHHUs, MpaBuia MpeoOpa3oBaHUs YypaBHEHMUS,
PAaBHOCWJIBHOCTb YPAaBHEHUM.

JluHenHOe ypaBHEHHE C OJHOW NEPEMEHHOM, YHWCIIO KOPHEW JIMHEHHOIO
YPaBHEHMS, pELICHHE JIMHEWHBIX YypaBHEHHU. COCTaBJIEHHWE YpPABHEHHU IO
YCJIOBHIO 3a7jauu. PenieHne TeKCTOBBIX 3a/1a4 C TOMOIIBIO YPABHEHUIA.

JIuneiiHoe ypaBHEHUE C IBYMs NEPEMEHHBIMU U ero rpaduk. Cucrema JIByx
JMHEMHBIX YPaBHEHUW C JBYMs IepeMEHHbIMU. PermieHune cucrem ypaBHEHUU



cnocoboM MOACTaHOBKU. llpuMepsl perieHus TEKCTOBBIX 3a/lad C TOMOIIBIO
CHUCTEM ypaBHEHHM.

DyHKIMHA

Koopnunara Touku Ha npsimoit. HucnoBble MpoMexKyTKH. PaccTosiHue Mexy
JIBYMsI TOUKaMU KOOPAUHATHON IIPSIMOM.

[IpsimoyronbHas cucrema koopauHat, ocu OX u Oy. Abcmucca U opAauHaTa
TOUYKH Ha KOOPJIMHATHOMN TI0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYyIaMHU.
UYrenue rpadukoB peanbHbIX 3aBucumoctedl. llonsarune ¢ynkunuu. ['padux
bynkuuu. CoiicTBa pyHkuuii. Jlunelinas Qynkuus, e€ rpaduk. ['padux dynkumu
y = [x|. I'padudeckoe perieHue TUHEHHBIX ypaBHEHUM M CHUCTEM JIMHEHMHBIX
YPaBHCHUU.

8 KUIACC

Yuciaa v BIYMCICHUA

KBagparueiii kopeHb u3 uucina. [loHsiTue 00 uUppalMOHAIBHOM YHCIIE.
Jecatruunbie TpUOIMKEHUST UPPALIMOHATBHBIX uKcen. CBoMCTBAa apuMETHYECKUX
KBaJpaTHBIX KOPHEN U UX MPUMEHEHHUE K MPEe0Opa30BaHUIO YNCIOBBIX BhIpaKEHUMN
Y BBIUHMCJIEHUSM. J|eCTBUTEIIBHBIE YUCTIA.

CreneHb C UeNbIM MoKaszaTeneM U e€ cpoiicTBa. CTaHgapTHAS 3aMUCh YHCIA.

AaredpanvyecKue BbIPpAKEHUSA

KBagpaTHblil  TpEXuieH, pa3loKEHHE KBAJPAaTHOIO TPEXWIEHA Ha
MHOKHUTEIIH.

Anrebpandeckast J1podb. OCHOBHOE CBOMCTBO airedOpanueckoil apoowu.
CnoxeHue, BbBIYUTAHHE, YMHOXEHUE, JEJIEHHE alreOpandeckux ApoOei.
PanmonanbHbIe BRIPAKEHUS U UX TIpeoOpa3oBaHue.

YpaBHeHHS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyia KOpHEH KBaJapaTHOTO ypaBHEHHUS.
Teopema Buera. Peuienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBaJIPATHBIM.
[Ipocreiinme qpoOHO-palMOHAIbHBIC YPABHEHHUS.

['paduyeckas uHTEeprpeTanusi ypaBHEHUU C ABYMs MEPEMEHHBIMU U CUCTEM
JUHEWHBIX YpaBHEHHWW C JBYMsS IIepeMEHHbIMHU. lIpumepnl pemreHus cucrem
HEJIMHEWHBIX YPABHEHUM C IByMs IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3aj1au anredpandyeckuM CrocoooMm.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEeHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBeHCTB. JIMHENWHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTeMbl JIMHEHHBIX HEPABEHCTB C OJJHON EPEMEHHOM.

DyHKIUU



[Tonsitue Qynkmuu. OOIacCTh OMpeAeNeHus W MHOMXECTBO 3HAYCHHM
byukiuu. CiocoOsl 3aaHus PYHKIIHM.

I'paduk dbynkuuu. Urenune cBoicTB GyHKIUU 10 €€ rpaduxy. ITpumeps
rpadukoB QYHKINH, OTPAKAIOIIUX PEATbHBIC TPOIIECCHI.

@DYHKIMU, OMHUCHIBAIOIINE TPSIMYI0 H OOpaTHYIO MPOMOPIHOHAILHEIC
3aBHCHMOCTH, uX rpaduxu. OyHkuun Y = X2, y = X3, y = Vx, y=|x|. [padudeckoe
pEIICHUE YPABHEHUW U CUCTEM YPABHECHUM.

9 KUIACC

Yucsa ¥ BbIYMCICHUS

ParnmonanpHpie 4ncna, UppallMOHAIBHBIC YHCIA, KOHEYHBIE U OCECKOHEUHBIC
JecATHUHbIE ApoOU. MHOXKECTBO JIEHCTBUTENIBHBIX YHCEN, AEHCTBUTEIbHBIC YUCIIA
KaKk OECKOHEUHBbIE JAecATUYHbIe JpoOu. B3auMHO OJHO3HAUYHOE COOTBETCTBUE
MEK1y MHOXKECTBOM JIEUCTBUTEIIBHBIX YUCEII U KOOPAUHATHON IPSAMOM.

CpaBHeHME JIEHCTBUTENIBHBIX 4YHCEN, apu(MeTHdecKue JeHUCTBUA C
JNEUCTBUTEIBLHBIMU YUCIIAMU.

Pa3mepbl OOBEKTOB OKpPYXAIOLIEr0 MHpA, JUIMTEIBHOCTh IPOLIECCOB B
OKPY’KaIOIIEM MHUpE.

[Tpubnnk€HHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpYIJIeHHE
yucen. [Ipyuknaka u orieHka pe3ysbTaToB BEIYUCIICHUN.

YpaBHeHUS U HEPABEHCTBA

JIunenHoe ypaBHeHuUe. PelieHne ypaBHEHUN, CBOASIIMXCS K JUHEUHBIM.

KBagpaTHoe ypaBHeHue. Pemenne ypaBHEHUN, CBOMSIIMXCS K KBaAPAaTHBIM.
bukBanparHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPETbEW M 4ETBEPTOU
CTETICHEN Pa3JI0KEHUEM HA MHOKUTEIH.

Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHUW. PerieHne TEeKCTOBBIX 3ajay
aNredpandyecKuM METOJIOM.

VYpaBHeHHe ¢ ABYMs NEPEMEHHBIMU M ero rpaduk. PemieHue cucrem aByX
JIMHEMHBIX YPABHEHUN C IByMs [IEPEMEHHBIMHU. PellieHne cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOpPBIX JHUHEIHOEe, a Jpyroe — BTOpoil creneHu. ['paduueckas
WHTEPIIPETALNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Pelienre TEKCTOBBIX 3aj1au anredpandyeckuM CrocoooMm.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenre JMHENHBIX HEPABEHCTB C OJHOM mNepeMeHHOU. Pemenne cucrem
JMHEMHBIX HEPABEHCTB C OJHOM IiepeMeHHOW. KBanpatHeie HepaBeHCTBa.
['padmyeckas MHTEpHpeTalns HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMHU.

DyHKUMHA



KBagparnunas dynknus, e€ rpadpuk u cBoictBa. [lapaboma, KOOpaAWHATHI
BEPIINHBI 11apadoJIbl, 0Cb CUMMETPHUH MapadoJIbI.

I'paduku Gyraxmmit: y =kx, y=kx + b, y=k/x, y=x3, y = Vx, y = [x| # ux
CBOMCTBA.

YucaoBblie M0CJIeA0BATEILHOCTH U MIPOTPECCUH

[loHaTHE YMCIIOBOM TMOCIEAOBATEIBLHOCTU. 3a/laHUE TIOCJIEI0BATEIIBHOCTH
PEKyppEeHTHOH (popMyIoit u GopMyIoi N-To YiieHa.

Apudmernueckas u reoMeTrpudeckas mporpeccur. DopMynsl N-ro WieHa
apru(PpMETUIECKON U TeOMETPUUECKON MPOTrpecCuii, CyMMbI IEPBBIX N YJICHOB.

N3o0paxkeHne uiaeHOB aprU(METHUYECKOH M TeOMETPUUYECKOM IPOTrpecCHid
TOYKaMHU Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEWHBIN M AKCIIOHEHUMAIBHBIN POCT.
CI1oXHBIE IPOLIEHTBI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yJIbTATBI OCBOCHHS MpOrpamMMbl y4yeOHOTO Kypca
«Anredpa» XapaKTepu3yrTCs:

1) naTrpuoTHYecKOe BOCIUTAHME:

MPOSIBICHUEM WHTEpeca K TMPONUIOMYy H HACTOSLIEMY POCCUHCKOM
MaTeMaTUKH, LEHHOCTHbIM OTHOUIEHMEM K  JIOCTHXKECHHUSIM  POCCHMCKHX
MAaTeMaTUKOB U POCCUHCKOW MaTeMaTHYECKOW HIKOJbI, K HCIOJIb30BAHUIO 3THX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpa;kaIaHCcKoe M TYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
opaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp IpaKIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, ONMPOCHI), TOTOBHOCTBIO K OOCYXACHHUIO THUECKUX MPOOJIEM, CBA3aHHBIX
C NIPAKTUYECKHM IPUMEHEHHEM JIOCTH)KECHUN HAyKd, OCO3HAHUEM BaKHOCTH
MOPAJIBHO-3THYECKUX MPUHIHUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyAOBO€E BOCIIMTAHUE:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YyaCTHE€ B PpEIIEHWU MPAKTUYECKUX 3aaady
MaTE€MaTU4YECKOM HaNpaBICHHOCTH, OCO3HAHMEM BA)KHOCTH MaTEMaTH4YECKOTO
oOpa3oBaHUsS Ha TPOTSHKEHUM BCEW JKM3HM Ui YCTENIHON MNpodeccruoHaTbHOM
JESTEIIbBHOCTH M Pa3BUTHEM HEOOXOJIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
MOCTPOCHHUEM MHANBUAYAIbHON TPAEKTOPUM 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTEeMaTUYeCKUX OOBEKTOB, 3a7ay, PEUIeHUH, pacCyX JACHUM, YMEHUIO BUIECTh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NO3HAHMSA:

OpUEHTalUuel B JEATEIbHOCTM HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
MPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, MPUPOJIbI U
oOlIecTBa, MOHMMAaHUEM MAaTEMaTUYECKOM HAyKH Kak cQepbl YeJI0BEYECKOU
NeSATEIbHOCTH, TANoOB €€ pa3BUTHA U 3HAYMMOCTHU AJIA PA3BUTHUS IIUBUIIU3ALINH,
OBJIAJICHUEM SI3bIKOM MAaT€MATUKH U MAaTeMaTUYECKOW KyJIbTypoW Kak CpPeICTBOM



MO3HAHHUS MHPA, OBJIAJCHHEM MPOCTEUIIMMH HABBIKAMU HCCIEA0BATEIIbCKOU
JIEATEIILHOCTH;

6) ¢usmueckoe BocnuTanue, GopmMupoBaHHME KYJbTYPbl 310POBbSI H
IMOLUMOHAJIBLHOIO 0JIArONOJIY YU

FOTOBHOCTBIO MPHUMEHITh MATEMATUYECKUE 3HAHWUS B HMHTEpEcax CBOETO
3MI0pPOBBsl, BEICHHS  3J0pPOBOTO  00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHUA W OTHAbIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTH), C(HOPMHPOBAHHOCTHIO HAaBBIKA pPehICKCUH, TMPU3HAHHEM CBOETO
IpaBa Ha OMIMOKY M TaKOTO e IpaBa JPYyroro 4ejaoBeKa;

7) 3Ko0JI0THYeCKOe BOCIIMTAHME:

OpHMEHTAIIMEN HA MPUMEHEHHWE MaTEMAaTHUYECKUX 3HAHUM MU pelICHUd 3aj1ad
B 00JIaCTH COXPAHHOCTH OKPYXaIoIIel Ccpelbl, IJIaHUPOBAHUSI TMOCTYIKOB U
OLIEHKM KX BO3MOXHBIX MOCJIEACTBUM I OKPY’KAIOLIEH Cpeabl, OCO3HAHUEM
100aJIbHOTO XapaKTepa KOJIOTHYECKUX MPOOJIEM U MyTeH UX PelICHHUS;

8) ajanranus K U3MEHSAIIMMCS YCJIOBHAM COLMAJIBLHOM M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JEHUCTBUSIM B YCJIOBHUAX HEONPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEU KOMIIETEHTHOCTH YEPE3 MPAKTUUECKYIO JEITEIbHOCTh, B TOM YHUCJIIE
YMEHHUE YYUTHCS Yy JPYTrUX JIOJIeH, MpUOOpEeTaTh B COBMECTHON JESATEIbHOCTU
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMU U3 ONbITA JPYTHX;

HEOOXOJMMOCThIO B (DOPMUPOBAHMM HOBBIX 3HAHWM, B TOM YHCIE
dbopMyIUpOBaTh WEU, MOHITHS, TUIIOTE3bl 00 O0OBEKTaX U SIBJICHUSX, B TOM YHUCTIE
paHee HEU3BECTHBIX, OCO3HaBaTh JACHUIMTHI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYaIlMI0 KaK BBI30B, TPEOYIOIIUNA KOHTPMEpP, KOPPEKTHUPOBATH
MPUHUMAEMbIE pEIICHUS U JeUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATHh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIBTATHI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE e CTBUS

ba3oBble 1ornyeckue aefcTBus:

e BBIBIISITh U XapaKTEPU30BaTh CYLIECTBEHHbIE MPU3HAKA MAaTEMATUYECKUX
OOBEKTOB, MOHATUN, OTHOLIEHUH MEXIY MOHATUAMH, (POPMYIHPOBATH
ONMpENeNeHUs]  TMOHATUM, YCTAHABIMBATH CYIIECTBEHHBIA  NPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
IIPOBOJAMMOI0 aHAJIN3a;



BOCIIPUHUMATh, (QOPMYIUPOBATH W  NPeoOpa3OBbIBaTh  CY)KICHUS:
YTBEPAUTENIbHbIE W OTPULIATENIbHBIC, €AUHUYHBIE, YacTHbIE M OOIIHeE,
YCIIOBHBIE;

BBIBIITH ~ MAaTEMAaTHMYECKHUE  3aKOHOMEPHOCTH,  B3aUMOCBS3UM U
npoTuBopeursi B (akTax, AAaHHBIX, HAONIONCHUAX U YTBEPKICHUSIX,
npemjiaraTb ~ KPpUTEPUM UL BBIABICHHMS ~ 3aKOHOMEpPHOCTEH U
IIPOTUBOPEYNH;

JienaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3AKJIFOUEHHUM, YMO3aKIFOUEHHI 110 aHAJIOTUH;
pa30bupath J10Ka3aTeabCTBA MATEMAaTUYECKUX YTBEPXKIECHUH (IIPSIMbIE U OT
IPOTUBHOIO), MPOBOJUTH CaMOCTOSITEIbHO HECIIOKHBIE JOKA3aTEeIbCTBA
MaTeMaTU4YecKuX (PakToOB, BBICTpPaUBaTh APrYMEHTALMIO, IPUBOIUTH
IPUMEPHI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh Ccroco0 pemieHuss y4yeOHOW 3agauyd (CpaBHUBATH HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee MNOAXOASIUNA C Y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

UCIIOJIb30BaTh BOINPOCHI KaK MCCIEAOBATEIbCKUNA MHCTPYMEHT MO3HAHUA,
(bopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIME MPOTHUBOPEUYUE, MPOOIEMY,
CaMOCTOSITENIFHO yCTaHABIMBAaTh HMCKOMOE M JaHHOE, (OPMHUPOBATH
TUIOTE3Y, apTYMEHTHPOBAThH CBOIO MO3UIIMI0, MHEHHE;

IPOBOAUTH 1O CaMOCTOSITEIPHO COCTABICHHOMY IUJIaHY HECJIOXKHBIN
OKCIEPUMEHT,  HEOOJbIIOE  HCCIEAOBaHHWE IO  YCTaHOBJICHUIO
OCOOEGHHOCTEM MaTEeMaTUYECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXTy COOOi;

CaMOCTOATENHLHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJIBI IO PE3yJbTaTaM
POBEAEHHOTO HAOIOCHNUS, UCCIEIOBAHMS, OICHUBATh JTOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHMIA;

POTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TpOIEcca, a TaKKEe BBIIBUTATH
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIOBUSIX.

Pabora c nnopmanueii:

BBISIBJISITH HEJOCTaTOYHOCTh W HU30BITOYHOCTh HH(OpPMalMM, IAHHBIX,
HEOOXOUMBIX JIJIsl peLICHUs 3a4a4u;

BBIOMpATh, aHAIU3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIAOB U OPM IIPEICTABIICHNUS,

BbIOMpaTh (GopMy TMpeACTaBiIeHUS HHQOpMaUU U WLIIOCTPUPOBATH
perraemMbie 3aadyd  CXE€MaMH, JuarpaMMaMH, WHOW Tpapukod U uX
KOMOMHAIIUSIMU;



OLICHMBATh HAAEKHOCTh WH(GOPMALUU TO KPUTEPUSM, MPEI0KEHHBIM
YUUTENEM WU CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KoMMmyHMKaTHBHBbIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

BOCIIPUHUMATh M (QOpPMYJIHpPOBAaTH CYXKJEHHUS B COOTBETCTBUU C
YCIIOBHUSIMHU U LEJIIMU OOIIEHMS, SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO
TOYKY 3PCHHsI B YCTHBIX M NMHCHbMEHHBIX TEKCTaxX, /1aBaTh MOSCHEHUS 10
XOJly pelIeHUs 3a/1a4i, KOMMEHTHUPOBATh MOJYYEHHBIN pPE3yJIbTaT;

B X0J1€ 00CYKIEHUS 3a/1aBaTh BOIIPOCHI IO CYLIECTBY O0CYK/1a€MOM TEMBI,
npoOJIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIICJICHHBIC HAa TTOUCK
pelIeHus, COIMOCTaBIsATh CBOM CYXKIEHUS C CYXKICHUSIMH JIPYTUX
YYaCTHUKOB Juaiora, OOHapy>KMBaTh pa3inuvMe U CXOJCTBO IMO3UIIHM, B
KOPPEKTHOU GopMe hopMyIupoBaTh pa3HOTIACHSs, CBOM BO3PAKEHHUS,
NPEACTaBIATh  pE3yJbTaThbl  pEIICHHUd  3aJa4yd,  SKCIEPUMEHTA,
UCCJEIOBAHMS,  NPOEKTa,  CaMOCTOATEIbHO  BbIOMpAaTh  (opmar
BBICTYIUICHUS C YUETOM 3aJ1au MPE3CHTAIMU U OCOOCHHOCTEN ayIUTOPUH;
NOHMMAaTh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM U
WHIUBUYyaIbHOM pabOThl TIPU pElIEHUH YYEeOHBIX MaTeMaTHYEeCKUX
3a/1ay;

IPUHUMATh LEJIb COBMECTHOU JEATEIbHOCTH, IJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOM paboOThl, pachpeneisiTh BUIbI padoT, JA0roBapuBaThCA,
00CyX)aTh MPOLIECC U pe3yybTaT paboThl, 0000IIaTh MHEHHUSI HECKOJIbKHUX
JIIOJICH;

y4acTBOBaTh B TPyNIoBbIX (opmax pabotsl (oOcykaeHus, oOMeH
MHEHUSIMH, MO3TOBBIE IITYPMBI M JIpyTW€), BBIMOJHATH CBOKO YacTh
paboThI U KOOPJIMHUPOBATH CBOM JICUCTBUS C JPYTUMHU YWICHAMU KOMaH]IbI,
OIICHMBATh Ka4€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
c(hopMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBJIATh IUJIaH, AJITOPUTM PELICHUS 3aAaud (MU €ro
4acTh), BBIOUpATh CHOCOO PEIICHHS ¢ Y4ETOM HMEIOIIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATH
BapUaAHTHI PEIICHUN C Y4ETOM HOBOW WH(MOPMAITUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJIQJIETh CHOCOOAMHM  CaMOMPOBEPKH, CaMOKOHTPOJISA Tpolecca u
pe3yibTaTa pelieH!us MaTeMaTHIeCKON 3a/1a4u;



e TMPEABUAECTH TPYAHOCTH, KOTOPBIE MOIYT BO3HUKHYTH IIPH PEIICHUHU
3a1a4d, BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOATENBCTB, HAWJEHHBIX OUIMOOK, BBISIBIIEHHBIX TPYAHOCTEH;

e OILICHUBATh COOTBETCTBHUE PE3YyJIbTaTa NEATEIBHOCTH IOCTABICHHOMN LIENIH
U YCJIOBHSM, OOBSCHATh NPUYMHBI JOCTHKEHUS WU HEJOCTHXKEHUS LIEIIH,
HAXOAWTh OMUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoniy oOyuenus B 7 kjacce OOyYarOUIMICS TOJYYHUT CIEAYIOIINE
MIPEAMETHBIE PE3YIIBTATHI:

Yuciaa v BBIYMCICHUA

BrinonHATh, coueras YCTHbIE U NMHUChbMEHHbIC MNPUEMBI, apu(DMETHUYECKUE
JEUCTBUS C pallMOHATIBLHBIMU YUCIIaAMHU.

HaxoauTh 3HauYeHUsI YUCJIOBBIX BBIPAKECHUHN, MPUMEHSITH Pa3zHOOOpa3HbIC
CIIOCOOBI U MPUEMBI BBIYUCIICHUS 3HAYCHHUI JTPOOHBIX BBIPAKEHUMU, COIEPIKAIIUX
OOBIKHOBEHHBIE U JIECATUYHBIC IPOOH.

[lepexoauTh OT omHOM (HOPMBI 3aMMKMCH YUCEN K JAPYyroi (mpeoOpa3oBbHIBATH
JECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YAaCTHOCTU B O€CKOHEUHYIO JECATUYHYIO IPOOB).

CpaBHUBATH U YIIOPSAIOUYMBATH PAllMOHAJIbHBIC YUCIIA.

OKpyrJIsTh YnCa.

BpINONHATE TPUKUAKY U OLEHKY pE3yJIbTaTa BBIYUCICHUN, OLIEHKY 3HAYEHUN
YUCJIOBBIX BbIPAXKEHUI. BBIMOIHATH ACHCTBUS CO CTENEHSIMU C HATypalbHbIMU
MOKA3aTEeISIMH.

[IpuMeHATh  NpPU3HAKK  ACIUMOCTH,  Pa3j0KEHUE Ha  MHOXHUTEIH
HaTypaJIbHBIX YUCET.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIC 33Ja4M, CBS3aHHBIC C OTHOIICHUEM
BEJIMYMH, MPOMOPIHUOHAIBHOCTBIO BEJIMYMH, MPOLEHTAMH, HWHTEPIPETUPOBATH
pe3yabTaThl PEIICHUs 3a7ad ¢ y4€TOM OTPAHMYCHH, CBSI3aHHBIX CO CBOWCTBAMU
paccMaTpUBaEMbIX 0ObEKTOB.

AsredpanyecKue BbIPAKEHUSA

Hcnonp3oBaTh anreOpandecKyr0 TEPMUHOJIOTHIO U CHMBOJIUKY, TPUMEHSTH
e€ B Ipoliecce OCBOCHUS yUeOHOro MaTepuarna.

HaxoauTe 3HaueHuss OYKBEHHBIX BBIpaKCHUW NPHU 3aJaHHBIX 3HAYCHUSIX
MePEMEHHBIX.

Breimonuate  mpeoOpa3oBaHus — IIEJOTO  BBIpAXEHHWS B MHOTOWICH
MPUBECHUEM TTOJIOOHBIX CIATa€MbIX, PACKPBITHEM CKOOOK.



BBINIONHATE YyMHOKEHHE OJHOWIEHAa HAa MHOTOWIEH M MHOTOWIEHAa Ha
MHOT'OYJIEH, IPUMEHSTH (POPMYJIbI KBajipaTa CyMMBI U KBajipaTa pa3HOCTH.

OCyIIeCTBIATh PA3JIOKEHUE MHOTOWICHOB HA MHOMKUTEIM C IIOMOIIBIO
BBIHECEHHS 3a CKOOKM OOIIEr0 MHOMHUTENs, TPYNIUPOBKU  CIaraéMsiXx,
npuMeHeHus (POPMyYJI COKPAILIEHHOTO YMHOKEHHS.

[IpumeHsATh nMpeoOpa3oBaHKsI MHOTOWICHOB U1l PELICHMS Pa3jNYHbIX 3a]1ad
U3 MAaTEMAaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEATbHON MPAKTHKHU.

Hcnonp30BaTh CBOMCTBA CTENEHEHM C HATypPaJIbHBIMU IOKA3aTEISIMU IS
peoOpa30BaHuUs BIPAKECHUI.

YpaBHeHUs U HEPABEHCTBA

Pemare nuHENHBIE ypaBHEHHUS C OJHOM NEPEMEHHOW, NPUMEHSS IIpaBuia
IIepexXo/1a OT UCXOAHOTO YPAaBHEHUS K PAaBHOCWIBHOMY eMy. IIpoBepsATs, sSBIsIETCS
JIM YUCJIO0 KOPHEM YPaBHEHUS.

[TpumensTh rpaduyeckre METO/Ibl IPU PEIICHUU JIMHEWHBIX YPABHEHHUN U UX
CUCTEM.

[TonGupare mnpumepbl Map 4YHUCEN, SBIAIOIIMXCS pPEIIEHUEM JUHEHHOro
YPaBHEHUS C ABYMsI IEPEMEHHBIMU.

CTpouTh B KOOPAMHATHOW IUIOCKOCTU TIpaUK JHMHEWHOTO YpaBHEHUS C
JIBYMSI TIEPEMEHHBIMH, MOJIb3YSICh TpaUMKOM, HPHUBOJUTH MPUMEPHI PELICHUS
YPaBHEHMUS.

PemaTe cucteMbl IByX JIMHEWMHBIX YPaBHEHUI ¢ IBYMsI IEPEMEHHBIMU, B TOM
yucie rpaduyecKu.

CocTaBnsATh M pelIaTh JIMHEWHOE YpaBHEHUWE WM CHCTEMY JIMHEWHBIX
YPaBHEHUH IO YCJIOBHUIO 33Ja4d, WHTEPHPETHPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4¥ NIOJIyYE€HHBIN Pe3yJIbTar.

DOyHKUIMHA

N3o0paxkath Ha KOOPJAUHATHOM MPSIMOM TOUKHU, COOTBETCTBYIOIIHE 3a/IaHHBIM
KOOpAMHATaM, JIy4H, OTPE3KH, HHTEPBAJIbL, 3aIIMCHIBATh YUCIOBBIE IPOMEKYTKH Ha
anreOpanyecKoMm si3bIKe.

OtmedaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpAMHATaM,
CTpouTh rpaduku TMHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUHU y = [X|.

OnuceiBaTh C TOMOUIbIO (YHKIMIA W3BECTHBIE 3aBHUCHUMOCTH MEXIY
BEJIMYMHAMHU: CKOPOCTb, BPEMs, PACCTOSHHUE, LIEHA, KOJIWYECTBO, CTOUMOCTB,
MPOU3BOAUTENILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxonutb 3HaueHne PyHKIIMM MO 3HAUCHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuil cnocod MpeACTaBICHHUS W aHalW3a MHOOpManuwy,
U3BJIEKATh U UHTEPIPETUPOBATH MHPOPMALINIO U3 TPapUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.



K xoHiy oOyuenus B 8 kiacce OOyYarONIMICS TOJYYHT CICTYIOIIHE
MIPEAMETHBIE PE3YNIBTATHI:

Yuciaa v BBIYMCICHUA

Hcnonp30BaTh HayaJdbHBIE IMPEACTABICHUS O MHOKECTBE IEHCTBUTEIBHBIX
Yyucel JJis CPaBHEHUsS, OKPYTJICHHS U BBIUUCICHUH, H300paKkaTh I€UCTBUTEIbHbBIC
YHUCIla TOYKaMH Ha KOOPJANHATHOW MPSMOM.

[IpumensaTy moHATHE apuMETUYECKOTO KBAaAPATHOTO KOPHS, HAXOAWThH
KBaJ[paTHbIE KOPHHU, MCIOJIb3YSl MPU HEOOXOJIUMOCTH KaJbKYJATOP, BBIOIHATH
npeoOpa3oBaHus BBIPAKEHUN, COJEP)KAIUX KBAAPATHBIE KOPHHU, HCIONb3YS
CBOMCTBA KOPHEM.

Hcnonb3oBaTh 3amucu OOJBIIUX M MaJIbIX YUCEI C MOMOIIbIO JACCATUYHBIX
npoOeit u creneneit yucia 10.

AJuiredOpanyecKue BbIPpAKEHUA

[IpuMeHATh TOHSTHE CTENEHU C IeJbIM IOKa3aTeJIeM, BBINOJIHATh
npeoOpa3oBaHUsl BEIPAKEHUH, COIEPIKAIIUX CTEIICHHU C 1I€JIBIM MTOKa3aTeIeM.

BhITIONHATE TOXIECTBEHHBIE MPE0oOpa30BaHMs PAMOHAIBHBIX BBIPAXKEHUN
Ha OCHOBE MPaBUJI ACUCTBUIN HaJ MHOTOUYJICHAMH U alreOpandecKuMu JApoOsIMHU.

PacknanpiBaTh KBapaTHBIN TPEXUJICH HA MHOKUTEIU.

[IpuMeHsTh MpeoOpa30BaHMs BHIPAXKECHUM JJIsI PEIICHUS Pa3IMUHbIX 3a/71a4 U3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHMs U HEPABEHCTBA

Pemiaty nuHEWHBIC, KBaJpaTHbIE yYpaBHEHUS U pallMOHAJbHBIE ypaBHEHUS,
CBOJSILIMECS K HUM, CUCTEMBI JIByX YPABHEHHUI C IByMsI IEPEMEHHBIMH.

[IpoBOANTE MPOCTEUIINE UCCIENOBAHNUS YPABHEHUM U CUCTEM YPaBHEHUM, B
TOM YHCJIE C TPUMEHEHUEM Tpaduueckux mpeacTaBiieHuil (yCTaHaBIUBaTh, UMEET
JY YpaBHEHUE WIM CHUCTEMAa YPAaBHEHUM PEIICHHS, €CIId UMEET, TO CKOJIbKO, U
npouee).

[lepexoauTh OT cioBeCHOU (HOPMYIMPOBKU 3a7auu K €€ anreOpanyeckoi
MOJIEIA C TIOMOIIBKD COCTABJICHUS YPABHECHUSI WM CHUCTEMBl YpaBHEHUM,
MHTEPIIPETUPOBATHh B COOTBETCTBUU C KOHTEKCTOM 33Ja4M MOJYYEHHBIN pe3yybTarT.

[IpyMeHATh CBOWCTBAa YMHCIIOBBIX HEPABEHCTB [JiII CPAaBHEHUS, OLICHKH,
pelIaTh JUHEWHBbIE HEPABEHCTBA C OJHOW MEPEMEHHOM M HMX CHUCTEMBI, /1aBaTh
rpauyuecKyr0 WUTIOCTPAIUI0 MHOXKECTBA PEIICHWH HEpPaBEHCTBA, CHUCTEMBI
HEPABEHCTB.

DyHKIMHA

[loHrMaTh ¥ HUCMOJB30BaTh (PYHKIIMOHAJIbHBIC MOHSITUS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKUE OO0O3HAYEHWsI), OMPEACNATh 3HaUYeHHE (YHKIUHU TIO0 3HAYCHUIO
apryMeHTa, ONpeeNiaTh CBOMCTBa (PyHKITHH 10 €€ rpaduky.



CtpouTts rpaduKu 3MeMEHTApHBIX PYHKIMNA BUA:

y =k/x, y = x2, y = x3,y = |x|, y = VX, OIHCHIBaTh CBOICTBA YHCIOBON
dbyukiuu 1o e€ rpaduxy.

K koniy oOyuenus B 9 kiacce oOydarOmIMiiCs TOJYYHT CIEAYIOIIHNE
peIMEeTHbIC Pe3yIbTaThI:

Yuciia 1 BLIYHCIEHHUS

CpaBHUBATH U YHIOPSAIOYUBAThH PAllMOHAIbHBIE U UPPAIIMOHATIFHBIC YHCTIA.

Bemonusate apudmernyeckue ACHCTBHS C  pPalMOHAIBHBIMH —UYHCIAMH,
coueras YCTHbIE H TIMChbMEHHBIE TMPUEMBI, BBINOJHATH BBIUUCICHUS C
UppalMOHATBHBIMU YUCIIAMHU.

Haxonuth 3HaueHHs] CTENEHEeW C 1eNbIMU TIOKa3aTels MU U KOpHEH,
BBIUUCIISTH 3HAYCHUS YUCIOBBIX BBIPAKCHUI.

OKpyr/iaTh JEHCTBUTEIBbHBIE YHCIA, BBIMOIHATh MPHUKUAKY pe3ysbTara
BBIYHCIICHUH, OLICHKY YUCIIOBBIX BBIPAKCHUMU.

YpaBHeHUsI 4 HEPABEHCTBA

Pemate nuHEWHbIE W KBaJpaTHbIC YpPaBHEHUS, YpaBHEHUS, CBOMSIIHUECS K
HUM, NIPOCTENIINE TPOOHO-pAllMOHAIbHBIE YPABHEHMUS.

PemaTte cucteMbl JIBYyX JTWHEWHBIX YPaBHEHHH C JBYMSI MEPEMEHHBIMH U
CHCTEMBI IBYX YPaBHEHHIA, B KOTOPBIX OJTHO YPaBHEHHUE HE SIBISIETCS JTMHEHHBIM.

Pemiath TeKCTOBbIE 3ajauu  aJireOpamndeckuM CHocoO0OM C  MOMOIUIBIO
COCTaBJICHUS YPABHEHHSI I CHCTEMBI JIByX YPaBHEHUH C IBYMS NTEPEMEHHBIMH.

[IpoBOAUTE MPOCTENIINE UCCIIEIOBAHUS YPABHEHUN U CUCTEM ypaBHEHHWM, B
TOM YHCJI€ C IPUMEHEHHUEM IrpapuuecKuX MpeACcTaBlIeHul (yCTaHaBIMBaTh, UMEET
JY ypaBHEHUE WM CUCTEMa ypaBHEHUMN pEIICHUs, €CIU HMEET, TO CKOJIbKO, U
npoyee).

Pemarp svHeliHble HEpaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBA, M300paxaTb
pellieHne HEpaBeHCTB Ha YHCIOBOW MPSIMOM, 3alMCHIBaTh PEIICHHE C MOMOIIBIO
CUMBOJIOB.

Pemmatp  cucteMbl  JTWHEHHBIX  HEPAaBEHCTB, CHUCTEMBl  HEPABEHCTB,
BKJIIOYAIOLME KBaJpPAaTHOE HEPaBEHCTBO, H300pa)xaTb pEIIeHUE CHUCTEMbI
HEPaBEHCTB Ha YMCIIOBOW MPSIMOM, 3aMIUCHIBATH PEIIEHUE C IIOMOIBIO CHMBOJIOB.

Hcnonp30BaTh HEPaBEHCTBA IPU PEILICHUH PA3IMYHBIX 33/1a4.

DyHKIUU

Pacno3naBaTh (yHKIIMM W3y4eHHBIX BHIOB. [loka3piBaTh cxeMaTHUECKU
pacIoyioKeHUue Ha KOOPJMHATHOW TUIOCKOCTH rpadukoB GyHKImil Buga: y = KX, y
=kx+b,y=kix,y=ax2 + bx + ¢, y=x3, y=1x, Y = |x|, B 3aBuCHMOCTH OT
3HauYeHUN KOA()PHUITUEHTOB, OMMCHIBATH CBONCTBA (DYHKITHIA.



Crtpouth U HU300paXkaTh CXEMAaTUYECKU TpaduKH KBaIpaTHUYHBIX (DYHKIUH,
OIKCHIBaTh CBOMCTBA KBAIPATUYHBIX (PYHKIIUH 10 UX IpaduKaM.

Pacno3HaBaTh kBajgpaTHuHyt0 QYHKIUIO 110 (HOpMyJie, IPUBOJUTE TPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPUH.

YuciioBble MOC/I€10BATEILHOCTH H IPOrPeccUuu

Pacno3naBaTh apu(METHUYECKYI0 U TEOMETPUYECKYI0 MPOTPEecCUd Npu
pa3HbIX CrIOcO0ax 3aaHus.

BBINONMHATE  BBIUMCIACHHS C UCHOJB30BaHUEM (OpMYyNT n-ro 4jeHa
apu(pMeTHYECKON U TEOMETPUUYECKON MPOrpeCCHid, CyMMBI IIEPBBIX N UJIEHOB.

N300paxaTh YIEHBl IOCIEIOBATEIbHOCTY TOYKAMHU Ha KOOPAMHATHOU
IUIOCKOCTH.

Pemarp 3amaum, cBSi3aHHBIE C YUCIOBBIMH TOCIEIOBATEIBHOCTSIMHU, B TOM
YHUCJIE 3a/1a4M U3 PEAIbHOM >KU3HU (C UCIOIb30BAHUEM KabKYJIATOPA, HU(PPOBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Ne HaunmeHoBaHue KoumnuecTBo yacos
DJlIeKTpOoHHbIe (LM (ppoBbIE)
n/ pa3/iesioB U TeM KourpoJibHbie
Bcero o0pa3oBaTe/ibHbIE pecypChl
n NMpOrpamMmbl padoTHI
1 Yucna v BBIYUCTICHHUS. o5 bubmuoreka [JOK
Pammonanpubie uncia https://m.edsoo.ru/7f415b90
Anrebpanueckue bubmmorexa [IOK
2 27
BBIPAKCHUS https://m.edso0.ru/7f415b90
3 VYpaBueHus u 20 bubnuoreka [JOK
HEpPABEHCTBA https://m.edso0.ru/7f415b90
4 Koopaunats! u 24 bu6mmoreka [IOK
rpaduku. OyHKuun https://m.edso0.ru/7f415b90
5 [ToBTOpEHME U 6 bubnuorexa [IOK
000011eHne https://m.edso00.ru/7f415b90
OBIIEE KOJIMYECTBO 102
YACOB I10 ITPOTPAMME



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

Ne HaumenoBanue KoumnuecTBo yacos
JuaexkTpoHHble (LU(poBbHIE)
n/ Pa3ieioB U TEM KoHTpoJibHbIE
Bcero o0pa3oBaTejibHbIE peCypChl
n NMpoOrpamMmbl padoThI
1 Yucna u BbIYUCTICHUS. 15 0 bubmuoreka I{JOK
KBanpathbie KopHU https://m.edsoo.ru/7f417af8
Yuciia 1 BBIYUCICHUS.
2 CrerneHsb C meNbIM 7 0 bubmorexa HOK
B https://m.edsoo.ru/7f417af8
MOKa3areieM
AnreOpandeckue
3 BBIpAKEHUS 5 1 bubmorera [JOK
P N https://m.edso0.ru/7f417af8
KBanpaTHbiii TpéxuneH
AnreOpandeckue
4 BBIpKEHUS 15 1 bubmorexa HOK
P ' https://m.edsoo.ru/7f417af8
Anrebpanyeckast 1poOb
YpaBHeHuUs u
5 HEpaBEHCTBA. 15 1 bubnuorexa [IOK
KBanpatubie https://m.edsoo.ru/7f417af8
YpaBHCHHUS
YpaBHeHus U Bt OK
6 HepaBeHCTBA. CHCTEMBI 13 0 nosmorexa I

YpaBHEHUI

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

YpaBHeHuUs U
7 HEpaBCHCTBA 12 Bubmorexa LIOK
p ’ https://m.edsoo.ru/7f417af8
HepaBencrtBa
3 @ynkuuu. OCHOBHBIE 5 bu6nuoreka [IOK
MIOHSATHUSA https://m.edsoo.ru/7f417af8
9 Oynkuuu. Yuciaosbie 9 bubmmorexa [IOK
byHKIIN https://m.edsoo.ru/7f417af8
10 [ToBTOpEenue n 6 bubmmoreka [JOK
000011IEHNE https://m.edsoo.ru/7f417af8
OBILEE KOJIMYECTBO 102

YACOB I10 ITPOTPAMME



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

9 KJIACC

Ne KoanuecTBo 4acoB
HaumeHoBaHue pa3jiesioB u JuaexkTpoHHble (HU(pOBbHIE)
n/ KonrtpoabHubie
TeM NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCYPChI
n padoThI
1 Yucna v BBIYUCIICHHUS. 9 0 bubmuoreka [JOK
JleicTBUTEIBHBIC YKCTIA https://m.edso00.ru/7f419d08
YpaBHEHUS 1 HEPABEHCTBA.
2 YpaBHeHUsI C OJTHOU 14 1 bubmorera [JOK
p . s https://m.edsoo.ru/7f419d08
MepeMEHHOMN
3 VYpaBHEHUS 1 HEPABEHCTBA. 14 1 bubnuotexa [JOK
CucreMsl ypaBHEHHH https://m.eds00.ru/7f419d08
4 VYpaBHEHUs U HEPABEHCTBA. 16 1 bubnunoreka [JOK
HepasenctBa https://m.eds00.ru/7f419d08
bu6mmoreka [IOK
° Gymxun 16 L https://m.eds00.ru/7f419d08
5 YucnoBeie 15 1 bu6mmoreka [IOK
MOCJIEI0BATEIILHOCTH https://m.eds00.ru/7f419d08
7 [ToBTOpenue, 0600MIIEHNE, 18 1 bu6mmorexa [IOK
cUCTEeMaTH3aInsI 3HaHUH https://m.edsoo.ru/7f419d08
OBIEE KOJIMYECTBO YACOB 102 5
[10 TTPOT'PAMME



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




HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTposbHbie padoTsl

DJIeKTpOHHbIe HH(ppoBbIE
o0pa3oBaTe/bHbIE Pecypchl

[ToHsATHE panMOHAIBHOTO
qucia

Apudmernueckue
JIEUCTBUS C
palMOHATLHBIMA YHCIIAMU

Apudmernueckue
JIEUCTBUS C
paloHaIbHBIMU YHCIaAMH

Apudmernueckue
JIEHCTBHS C
panMoOHATEHBIMU YUCIIAMH

Apudmernueckue
JICUCTBUS C
palMOHAIbHBIMU YU CIaMHU

Apudmernueckue
JNIEUCTBUS C
paLMOHATIBHBIMU YU CIIAMU




CpaBHenue,

7 yIopsI0YMBaHHE
paLMOHATIBHBIX YHCEI
CpaBHenue,
8 YIOPSI0YNBAHNE
paLMOHATIBHBIX YHCEI
CpaBuenue,
9 YIIOPSIOYNBAHHE
palMoOHATBHBIX YHCET
10 CreneHsb ¢ HaTypaIbHBIM bubnuoreka [JOK
IIOKa3aTeneM https://m.edsoo.ru/7f4211de
11 Crenens ¢ HATYpaJIbHBIM bubmuorexa [HOK
IIOKa3aTeneM https://m.edso00.ru/7f421382
12 CreneHsb ¢ HaTypaJIbHBIM bubnmnorexka HOK
[IOKa3aTesIeM https://m.edsoo.ru/7f42154e
13 CreneHs ¢ HATYpaJIbHBIM bubnmnoreka [JOK
IIOKa3aTeneM https://m.edsoo.ru/7f4218be
14 Crenens ¢ HaTypaJIbHBIM
nokasaresieM
Penienne 0CHOBHBIX 3a/1a4
15 Ha IpoOU, MPOLIEHTHI U3

peanbHON NMPaKTUKN



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

16

Pemennie OCHOBHBIX 3a/1a4
Ha ApoOH, MPOIEHTHI U3
peanbHON MPAKTUKHU

17

Pemrenuie ocHOBHBIX 3a7a4
Ha ApoOH, MPOLEHTHI U3
peanbHON PAKTUKU

18

Penrenne oCHOBHBIX 3a7a4
Ha ApoOH, MPOIEHTHI U3
peaNbHOM MPAaKTUKU

19

HpI/ISHaKI/I JCINMOCTH,
Pa3JIOKCHHUA Ha
MHOXHUTCIIN HATYPAJIbHBIX
qUCCII

20

HpI/I3HaKI/I JACIIMMOCTH,
Pa3JIOXKCHUA Ha
MHOXHUTCIIN HATYPAJIbHBIX
YHUCCII

21

PeanbHble 3aBUCHMOCTH.
[Ipsimast u oOpaTHas
IPONOPLUOHAIBHOCTH

22

PeannHbIE 3aBUCUMOCTH.
[Tpsimast u oOpaTHas
MPONOPIIMOHATBHOCTH




23

PeanpHbIE 3aBUCUMOCTH.
[Ipsimast u oOpaTHas
MPONOPLIMOHATIBHOCTH

24

PeannHabIe 3aBUCUMOCTH.
[psimast u oOpaTHas
MPONOPLIMOHATIBHOCTH

25

KoHTtposbHas padoTta mo
TeMme "ParmoHansHbIE
yucia"

26

BYKBCHHBIG BbIPa’XXCHHA

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

27

[IepemeHnHsle.
JlomycTrMble 3HaYEHUS
MIEPEMEHHBIX

28

Dopmyisl

29

Dopmysl

30

[IpeobpazoBanue
OYKBEHHBIX BBIPKEHUH,
pPacKpbITHE CKOOOK U
puUBeIeHNE TTOJOOHBIX
ClIaraeMbIX

but6mmoreka [IOK
https://m.edsoo.ru/7f41fafa

31

[IpeobpazoBanue
OYKBEHHBIX BBIPAXKCHHUH,
packpeITHE CKOOOK U
MpHUBeICHNE TTOJOOHBIX
cJIaraeMbIxX

bu6nuoreka [IOK
https://m.edsoo.ru/7f41fd70



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

[IpeobpaszoBanue
OYKBCHHBIX BBIPQKEHHH,

32 PaCKpBITHE CKOOOK H
MIpUBEICHNE TTOA00HBIX
cJIaraeMbIX
IIpeoOpazoBanue
OYKBEHHBIX BBIPAKEHUH,
33 PacKpBITHE CKOOOK H
MIPUBEJICHUE TTOT00HBIX
cJlIaraeMbIX
CBOMCTBA CTEIEHH C
34 I — bubnnoreka IIOK
P https://m.edsoo.ru/7f421382
MOKa3aTejIeEM
CBolicTBa CTENEHH C
35 T — bubmmoteka [IOK
yp https://m.edsoo.ru/7f42154¢
MOKa3aTejIeEM
CBolicTBa CTENEHH C
36 — bu6mmoreka [IOK
yp https://m.edsoo.ru/7f4218be
MOKa3aTejIeEM
but6mmoreka [IOK
37 M
HOTOHICHBL https://m.edsoo.ru/7f42276¢
but6mmoreka [IOK
38 M
HOTOHICHBL https://m.edso0.ru/7f422930
39 CrnosxeHue, BEIYUTaHHUE, but6mmoreka [IOK

YMHO>KCHUEC MHOTOYWICHOB

https://m.edsoo.ru/7f422af2



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

CrnoxeHue, BEIYUTAHUE,

Bbu6nuoreka [IOK

40
YMHO>KE€HHE MHOTOUYJICHOB https://m.edso0.ru/7f422cc8
a1 CrnosxeHue, BBIYUTaHHUE, bu6nmoreka [IOK
YMHOKEHHE MHOTO4JICHOB https://m.edsoo.ru/7f422fca
42 CrnoxxeHue, BEIYNTAHUE, bubnnoreka IIOK
YMHO>KEHHE MHOTOUYJIEHOB https://m.edso00.ru/7f423182
43 DopMyIbl COKpAIEHHOTO bubnuoreka [JOK
YMHOKEHHUS https://m.edsoo.ru/7f42432a
44 DopMyIbl COKpALIEHHOTO bubnmnorexka HOK
YMHOKEHHUS https://m.edsoo.ru/7f42464a
45 DopMyIIbl COKPAILIEHHOTO bubnuoreka [JOK
YMHOKEHHUS https://m.edsoo.ru/7f424c12
46 DopMyIIbl COKpAILIEHHOTO bubnmnorexka HOK
YMHOKEHHS https://m.edsoo.ru/7f424fd2
47 DopMyIIbl COKpALIEHHOTO bu6muoreka [JOK
YMHOXEHHUS https://m.edso0o.ru/7f4251d0
48 PaznoxkeHre MHOIrO4JICHOB bu6nuoreka [IOK

Ha MHOXXUTCJIN

https://m.edsoo.ru/7f423312



https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312

49

PaznoxxeHre MHOTO4JIEHOB
Ha MHOXXHUTCIIN

bu6nuoreka [IOK
https://m.edsoo.ru/7f4237fe

50

PaznoxxeHne MHOTOYJICHOB
Ha MHO>KHNTCIN

Bbu6nuoreka [IOK
https://m.edsoo.ru/7f4239de

51

PaznoxxeHrue MHOTO4JIEHOB
Ha MHOXHUTCIIN

52

KonTponbnas pabota no
teme "Anredpandeckue
BbIpakeHus"

53

YpaBHeHue, IpaBuia
npeoOpa3oBaHUs
YpaBHEHUS,
PaBHOCHUIIBHOCTD
yYpaBHEHUHU

54

JInneliHoe ypaBHEHHE €
OJHOI NEPEMEHHOM,
peLIeHNE JIMHENHBIX
yYpaBHEHUN

55

JInneliHoe ypaBHEHHE €
OJHOI EPEMEHHOM,
pelIeHNE JIMHENHBIX
yYpaBHEHUN

but6mmoreka [IOK
https://m.edsoo.ru/7f420482

56

JInneliHoe ypaBHEHHE €
OJHOI EPEMEHHOM,
pELLIECHUE JIMHENHBIX
YpaBHEHUN



https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de
https://m.edsoo.ru/7f420482

57 Pemenne 3agau ¢ bu6nuoreka [IOK
MIOMOIIBIO YPaBHEHUI https://m.edsoo.ru/7f42064e
58 Pemienue 3anau ¢ bubmuorexa [JOK
MMOMOLIBIO YPABHEHUI https://m.edso00.ru/7f420806
59 Pemenwne 3agau ¢ bubmuorexa [JOK
MMOMOLIBIO YPABHEHUI https://m.edsoo.ru/7f4209a0
60 Pemienue 3amau ¢ bubnnoreka IIOK
MIOMOILIbIO YPABHEHUI https://m.edsoo.ru/7f420e6e
JInneliHoe ypaBHEHHE €
61 JBYMSI IEPEMEHHBIMU U bubnmorexa [IOK
yMA tiep https://m.edso00.ru/7f427c32
ero rpaduk
JluneitHoe ypaBHEHHE C
62 BYMsI IEPEMEHHBIMU U bubmorexa LOK
AABYMA TIEp https://m.edsoo.ru/7f427e8a
ero rpaguk
CucreMa IByX JTUHEHHBIX
63 ABHEHUU C IBYMSI bubmorexa [JOK
P ABY https://m.edso0.ru/7f42836¢
MepEMEHHBIMU
Cucrema 1ByX JTUHEHHBIX
64 YpaBHEHHH C IByMS
epeMEHHBIMU
CucreMa IByX JTUHEHHBIX
65 YpaBHEHUU C IByMS
NepeMEHHBIMHU
CucreMa IByX JTUHEHHBIX
66 YpaBHEHHH C IByMS

MNEPEMECHHBIMU



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

67 Pemienue cucreM bu6nuoreka [IOK
ypaBHEHUH https://m.edsoo.ru/7f4284de
68 Pemenue cucrem bubmuorexa [JOK
YpaBHEHUN https://m.edsoo.ru/7f42865a
69 Pemenne cuctem bubmuorexa [JOK
YpaBHEHUN https://m.edsoo.ru/7f4287d6
20 Pemenue cucrem
YpaBHEHUU
71 Pewenne cucrem
YpaBHEHUN
KonTtponpsHast pabora o
72 teme "JInneiiHble brbmmorexa LTOK
. https://m.edsoo.ru/7f421044
ypaBHEHHS
73 Koopaunara Touku Ha bu6nuoreka [IOK
IpsAMON https://m.edso0.ru/7f41de76
bu6nuoreka [IOK
74 4
HCTIOBHIC TPOMEAYTHH https://m.edsoo.ru/7f41dff2
75 YucnoBble IPOMEKYTKH
PaccrosiHne Mexay nByMst
76 TOYKaMH KOOPJIUHATHON
IpSAMOi
PaccrosiHue Mexy 1ByMs
77 TOYKaMH KOOPJIMHATHON

IpsIMO



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

[IpssmoyronbHas cucrema

bu6nuoreka [IOK

78
KOOPAMHAT HA INIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpssMoyronpHas cucteMa bubnmoreka [JOK
KOOPJMHAT HA MJIOCKOCTH https://m.edsoo.ru/7f41le42a
80 [Ipumeps! rpadukos, bubnmoreka [JOK
3aJIaHHBIX (HOpMyTIaMu https://m.edsoo.ru/7f41e8a8
81 [Tpumepsl rpadukos, bubnmnoreka HOK
3aJJaHHBIX (hOpMyTaMU https://m.edsoo.ru/7f41ed80
82 [Tpumeps! rpaduxos,
3a/laHHBIX hopMyIaMu
83 [Tpumeps! rpadukos,
3a/laHHBIX hopMynaMu
84 Urenue rpadukos bubnmnorexka HOK
pEATBbHBIX 3aBUCUMOCTEN https://m.edsoo.ru/7f41ea24
85 Yrenue rpadukoB
pEATbHBIX 3aBUCUMOCTEN
but6mmoreka [IOK
86 II
OHATHE (yHKLIHI https://m.edsoo.ru/7f41ef06
87 I'padux pyHkmmm
. . bubnuotexa [JOK
88 CBofictsa pymrumi https://m.edsoo.ru/7f41f078
89 CaoticTBa (yHKIUI bubmorexa LOK

https://m.edsoo.ru/7f41f1fe



https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe

bu6nuoreka [JOK

%0 Juneiinas Gymius https://m.edsoo.ru/7f427282
. bu6nmoreka [IOK
o1 Juneiinas dymxum https://m.edsoo.ru/7f427412
92 [TocTpoenue rpaduka bubnnoreka HOK
JTUHEWHOU (QYHKINU https://m.edsoo.ru/7f426d1e
03 [Toctpoenue rpaduka
JUHEHHON QyHKIINH
94 I'padux pynkuum y =[x|
95 I'padux pynkuum y =[x|
KonTponbnas pabota no
96 teme "KoopauHaTel 1 bubmorexa HOK
PA " https://m.edso0.ru/7f41f50a
rpaduku. OyHkuuu
IToBTOpEHNE OCHOBHBIX
97 MOHATHI U METOJ0B Kypca bu6mmoreka [IOK
7 xnacca, 000011IeH1E https://m.edsoo.ru/7f429c6¢c
3HAaHUHU
IToBTOpEHKE OCHOBHBIX
98 MOHATHI U METOJIOB Kypca but6mmoreka [IOK
7 xJ1acca, 00001IeHIE https://m.edsoo.ru/7f429f32
3HaAHUU
[ToBTOpEHKME OCHOBHBIX
99 MOHSATUN U METOJIOB Kypca bubnmoreka [JOK

7 xJ1acca, 00001IeHIE
3HAaHUH

https://m.edsoo.ru/7f42a0e0



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

IToBTOpEHNE OCHOBHBIX
100 MOHSATUH U METOJIOB Kypca
7 xJ1acca, 00001IeHHE

3HaHUH

Bbu6nuoreka [IOK
https://m.edsoo.ru/7f42a27a

Hrorosast KOHTpoOJIbHASA

101
pabora

[ToBTOpEHHE OCHOBHBIX
102 HOHSATHI M METOJIOB Kypca
7 xi1acca, 00001eHne

3HAHUH

bubmuorexa [JOK
https://m.edsoo.ru/7f42a900

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

102



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

8 KVIACC

Ne i/

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KonTpoJsbHbie padoThl

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PeCYpPChI

1 KBanpaTHblii KOpeHb U3 1 0 bubmmorexa [IOK
yucia https://m.edso0.ru/7f42d452
) [TonsiTue 06 1 0 bubmuoreka [JOK
HMPPALMOHAIIBHOM YHCIIE https://m.edsoo.ru/7f42eaaa
HecsTuunslie
3 MIPUOJTMKESHUS 1 0
HMPPAMOHAIILHBIX YHCET
JecsTuanblie
4 PUOIMKESHUS 1 0
HPPAIMOHATEHBIX YHCETT
5 JlelicTBUTENbHBIC YKCIIa 1 0
CpaBHeHue
6 K 1 0
JEHUCTBUTENBHBIX YHCET
CpaBHeHne
7 P 1 0
JNCHCTBUTEILHBIX YHCET
8 Apudmernyeckuit 1 0
KBaJIpaTHBIN KOPEHb
9 YpaBHEeHHE BHJIA X2 = a 1 0



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

CaoiicTBa

10 aprupMeTHIECKHIX buGmmorexa LIOK
P 5 https://m.eds00.ru/7f42d862

KBaJ[PaTHBIX KOPHEH
CaoiicTBa

11 apu(pMeTHIECKUX buGmmorexa LIOK

P § https://m.eds00.ru/7f42d862

KBaJ[paTHBIX KOPHEH
[TpeobpazoBanue

12 YHUCJIOBBIX BBIPAKEHUH, bubnuorexa [JOK
COZIEpIKAILINX https://m.edso0.ru/7f42dd26
KBaJ[paTHBIC KOPHU
[TpeobpazoBanue

13 YHCJIOBBIX BBIPAXKEHUH, bubnuoreka [IOK
COZIepIKAIINX https://m.edsoo.ru/7f42ded4
KBaJ[paTHbIE KOPHU
ITpeoOpa3oBanue

14 YHUCJIOBBIX BBIPAKEHUN, bubnuorexa [JOK
COZIEpIKALINX https://m.edsoo.ru/7f42e0be
KBaJ[paTHbIE KOPHU
[Ipeo6pa3zoBanue

15 YUCJIOBBIX BBIPAKEHUH, bu6mmoreka [JOK
COZIepIKAIINX https://m.edso00.ru/7f42e262
KBaJ[paTHbIC KOPHU

16 CreneHb C 1eTbIM bubnmoreka [JOK

IIoKa3aTcjIcM

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



https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f4354a4

CranpapTHas 3anuch
yuciua. Pazmepsl
00BEKTOB
OKpY>KaroIero Mupa (0T
AJIEMEHTAPHBIX YaCTHII

bu6mmoreka [JOK

17
JI0 KOCMUYECKUX https://m.edsoo.ru/7f436098
00BEKTOR),
JUTUTEITLHOCTD
MIPOIIECCOB B
OKpY>KaroIlleM MUpe
18 CBolicTBa CTEIIEHHU C bubmuoreka [JOK
LIEJIBIM [T0KA3aTeIeM https://m.eds00.ru/7f435648
19 CBoiicTBa CTENIEHU C bubnuotexa [JOK
LIEJIBIM TTOKa3aTeIeM https://m.edso00.ru/7f435648
20 CBolicTBa CTENEHHU C bubmuoreka [JOK
LeJIBIM IOKa3aTelIeM https://m.edsoo.ru/7f435648
91 CBolicTBa CTEIICHHU C bubmuorexa [JOK
LIEJIBIM [TOKa3aTeJIeM https://m.edso0.ru/7f43599a
99 CBolicTBa CTENEHNU C bubnnoreka [JOK
LIEJIBIM TTOKa3aTeIeM https://m.edsoo.ru/7f435ed6
23 KBanpatsblil TpéxuneH
24 KBanpatsslil TpéxuneH



https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f435ed6

25

Paznoxenue
KBaJPaTHOTO TPEXUIICHA
Ha MHOUATEIIH

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

26

Pasnoxenue
KBaJPaTHOI'0 TPEXUIICHA
Ha MHOXUTENN

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

27

KonTponbnas pabota mo
temaM "KBagpaTHbie
kopHu. CTerneHu.
KBanpatusiii TpexusneH"

bubmuoreka [JOK
https://m.edsoo.ru/7f42ec80

28

Anrebpanueckast 1poOb

bubmuoreka [JOK
https://m.edsoo.ru/7f430382

29

JlonycTHMBbIe 3HAYSHUS
MIEePEMEHHBIX,
BXO/JISIIIUX B
anreOpanyeckue
BBIpKEHUS

30

JlonmycTHMBbIE 3HAYSHUS
NEPEMEHHBIX,
BXO/JISIIUX B
anreOpanyeckue
BBIPKECHUS

31

OCHOBHOE CBOMCTBO
anreOpandeckoi 1podu

bu6mmorexa [{OK
https://m.edsoo.ru/7f4308e6



https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f4308e6

bubmuoreka [JOK

32 Coxpatuertue apobeit https://m.edsoo.ru/7f430a8a
N but6mmoreka [IOK
33 Coxpatuerne apobeit https://m.edso0.ru/7f430f44
bu6mmoreka [IOK
4 .

3 Coxpatuerne apobeit https://m.edso0.ru/7f430f44
CnoxeHue, BEIYUTAHUE,

35 YMHOKEHHUE U JIEJIEHNE bubnuorexa [JOK
anre0panvecKux https://m.edsoo.ru/7f43128c
npobei
CnoxeHue, BEIYUTAHUE,

36 YMHOKECHHE U JIEJICHUE bubnuorexa [JOK
anreOpanyecKux https://m.edsoo.ru/7f4315c0
npoOeit
CrnoxeHue, BBIYUTAHHE,

37 YMHOKECHHE U JIEJICHUE bubnuorexa [JOK
anreOpanyecKux https://m.edso0.ru/7f4318c2
npoOeit
CrnoxeHue, BBIYUTAHHE,

38 YMHOXEHHE U JIEJICHNE bubmuorexa [IOK

anredpanvdecKux
npo0eit

https://m.edsoo.ru/7f431a20



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

[TpeobOpaszoBanue

39 BBIPAXKECHHI, bubnmoreka [JOK
COJIepIKaIlNX https://m.edsoo.ru/7f43259c
anredpandeckue Apoou
[TpeobOpaszoBanue

40 BBIpAXKEHUI, bubnuorexa [JOK
COZIEpIKAILINX https://m.eds00.ru/7f432736
anredpandeckue aApoou
[IpeobpazoBanue

41 BBIPKECHH, bu6mmoreka [JOK
COZIEpIKAILINX https://m.edso0.ru/7f432736
anredpanveckue 1poou
KonTponbHas pabota mo

42 TeMe "Anredpanyeckas bubmmorexa [TOK

" P https://m.edsoo.ru/7f431d36
apoOb
bu6mmorexa [IOK
43 K
BAIPATHOP ypanHEHHS https://m.edsoo.ru/7f42eela

44 Henomnnoe xBagpartHoe bubnnoreka [JOK
YpaBHEHHUE https://m.edsoo.ru/7f42eela

45 Henonnoe kBaagpaTHOE bubmuorexa [IOK
YpaBHECHHUE https://m.edsoo.ru/7f42eela
dopMyna KOpHEH

bu6mmorexa [IOK
46 KBaJpaTHOTO

YpaBHEHUS

https://m.edsoo.ru/7f42f158



https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f158

dopMyiia KOpHEH

47 CBALDATHONO bubnmoreka [JOK
Ap https://m.edsoo.ru/7f42f3f6
ypaBHEHUS
Do a KopHel
48 KBapMZJTIHOFOPH " bubmuoreka [JOK
b https://m.edsoo.ru/7f42f5a4
ypaBHEHUS
bu6mmoreka [IOK
49 Teopema Buera https://m.edsoo.ru/7f42fef0
bu6mmoreka [IOK
50 T B
copema breta https://m.edsoo.ru/7f430076
Pemenue ypaBHeHuUi,
51 CBOIALLIXCS K bu6mmoreka [IOK
AU https://m.edsoo.ru/7f43c542
KBaJpPaTHBIM
Pemenne ypaBHenui,
50 CBOILLIXCS K bubmuorexa [JOK
JUL https://m.edsoo.ru/7f43c3d0
KBaI[paTHI)IM
IIpocreiimme npoOHO-
53 5 I/IOHaJILHLIHep bubmorexa HOK
patt https://m.edsoo.ru/7f4328c6
YpaBHEHUSI
[Ipocreiimme qpobHO-
bu6mmorexa [ITOK
54 palroHaIbHBIE

ypaBHEHHUS

https://m.edsoo.ru/7f432b6e



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

55

Pernrenuie TEKCTOBBIX
3a7a4 C IIOMOIILIO
KBaJPaTHBIX YPaBHCHUM

bubmuoreka [JOK
https://m.edsoo.ru/7f42f75c

56

Pernrenuie TEKCTOBBIX
3a7a4 C IIOMOIILIO
KBaJIpaTHBIX YPaBHEHHIA

bu6mmoreka [IOK
https://m.edsoo.ru/7f42f8f6

57

KonTponbHas padora no
teme "KBaaparHbie
ypaBHeHUs"

bu6mmoreka [IOK
https://m.edsoo.ru/7f4301f2

58

JIuneiiHOe ypaBHEHHUE C
JIBYMsI IIEPEMEHHBIMY,
ero rpauk, IpuMepsl
pelIeHus ypaBHEHU B
LEJIBIX YUCIIax

59

JIuHeliHOEe ypaBHEHUE C
JBYMSI IIEPEMEHHBIMU,
ero rpauk, IpuMepsI
pelieHusl ypaBHEHUM B
LETIBIX YUCIIaX



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

60

JIuneitHOE ypaBHEHUE C
JBYMsI IEPEMEHHBIMH,
ero rpaduk, npuMepsbl
pellieHrs ypaBHEHUH B
LEJIBIX YUCIIax

61

Pemienue cuctem aByx
JIMHEWHBIX YPaBHEHUU C
JBYMS IEPEMEHHBIMU

62

Pemenne cucrem nByx
JIMHEWHBIX YPaBHEHUU C
JBYMS IEpEMEHHBIMU

63

Pemenne cucrem nByx
JIMHEWHBIX YPaBHEHUH C
JBYMsI IEPEMEHHBIMU

64

ITpumeps! pemeHus
CHCTEM HEJIMHEUHBIX
YpaBHEHMH C IByMs
MIepeMEHHBIMU

65

[Tpumeps! pereHus
CUCTEM HEJIMHENHBIX
YpaBHEHMH C IByMs
IIEpEMEHHBIMU




66

I'paduaeckas
UHTEPIIpETALNS
YPaBHEHHUS C ABYMs
IIEPEMEHHBIMU U CUCTEM
JIMHEWHBIX YPaBHEHUH C
JBYMsI IEPEMEHHBIMU

bu6mmoreka [JOK
https://m.edsoo.ru/7f43d6d6

67

I'paduueckas
UHTEpIIpeTaLUs
YpaBHEHHUSI C ABYMsI
MIEPEMEHHBIMU U CUCTEM
JIMHEWHBIX YPaBHEHUH C
IBYMsI IEPEMEHHBIMU

bubmuorexa [JOK
https://m.edso0.ru/7f43d6d6

68

Pemienue TeEKCTOBBIX
3a7a4 C IIOMOII[LIO
CUCTEM ypaBHEHUI

69

Pelrenne TeKCTOBBIX
3a/1a4 C IIOMOIIBIO
CUCTEM ypaBHEHUI

70

Pemrenne TekCTOBBIX
3a/1a4 C IIOMOIIBIO
CUCTEM yYpaBHEHUI

71

HucnoBble HEPABEHCTBA
U UX CBOMCTBa

72

HucnoBbie HEpaBEHCTBA
U UX CBOMCTBA



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

73

HepaseHnctBo ¢ ogHOM
MepEeMEHHOM

74

JInHeliHbIe HEPABEHCTBA
C OJTHOM IIEPEMEHHOU U
UX pelIeHne

bu6mmoreka [JOK
https://m.edsoo.ru/7f42c692

75

JluneliHbIe HEpABEHCTBA
C OJIHOM IEPEMEHHOU U
HX PEIICHUE

bubmuorexa [JOK
https://m.edsoo.ru/7f42c840

76

JInHeliHbIE HEPABEHCTBA
C OJIHOM IIEPEMEHHOM U
UX pelIeHne

77

CucTeMbl TUHEHHBIX
HEPABEHCTB C OJJHOM
MEPEMEHHOM U UX
pelieHue

bubmuorexa [JOK
https://m.edsoo.ru/7f42cb88

78

CucTteMbl TUHEHHBIX
HEPABEHCTB C OJJHOM
MEPEMEHHOM U UX
pelieHne

bubmuoreka [JOK
https://m.edsoo.ru/7f42cd2c

79

CucremMbl TMHEHHBIX
HEPABEHCTB C OJJHOM
MEPEMEHHOM U UX
pelieHne



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

80

N3o0pakeHue pemeHus
JIMHEHHOTO
HEPaBEHCTBA U UX
CHCTEM Ha YHCJIOBOM
NpAMOit

bubmuoreka [JOK
https://m.edsoo.ru/7f42c9e4

81

N3o0pakeHue pemeHus
JIMHEHHOTO
HEpPaBEHCTBA U UX
CHCTEM Ha YHCIIOBOM
IpsAMOI

bubmuoreka [JOK
https://m.edsoo.ru/7f42c9e4

82

KonTponbnas pabota mo
temaM "HepaBeHcTBa.
Cucremsl ypaBHeHU"

83

[Tonatue QpyHKIUU

bu6mmoreka [JOK
https://m.edsoo.ru/7f433c12

84

OO6nacth ornpeeneHus
Y MHOJKECTBO 3HAYCHHI

byHKIIUU

bu6mmoreka [JOK
https://m.edsoo.ru/7f433d84

85

CnocoOsI 3amanus
byHKIUH

86

I'paduk pynkumnn

87

CaoiicTBa hyHKINH, UX
0TOOpaXeHHe Ha
rpaduke

88

UreHne 1 NOCTpOCHHUE
rpaduKoB PyHKIIHIA



https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84

[Tpumeps! rpaduxoB

89 (GYHKIHA, OTpaskaroIuX
pealibHbIE MPOLIECCHI
OyHKIUH,
OIHCHIBAIOIINE MPSMYIO
90 1 o0paTHYyIO bubmmorexa [IOK
IIPONOPLUMOHAIBHBIE https://m.edsoo.ru/7f434bbc
3aBHUCHUMOCTH, X
rpaduku
91 I'umep6ona
92 I'unep6ona
bubmuoreka [JOK
— v2
93 Ipadux pymwmm y =x https://m.edsoo.ru/7f4343e2
bu6mmoreka [JOK
— 2
%4 Tpadui pyniunn y =x https://m.edso0.ru/7f434572
OyHKIUU y =X2, y = X,
55 | eaimeonte pomemne BitGmiorera LIOK
P N p https://m.edsoo.ru/7f434d38
YPaBHCHHI U CUCTEM
YpaBHEHUI
OyHKIUU y =X3, y = X3,
y=Vx,y=[x[;
96 rpaduyecKoe perreHne bubmmorexa [JOK

YPaBHEHUU U CUCTEM
YpaBHEHUU

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



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

[ToBTOpEHNE OCHOBHBIX

97 MOHSTUI U METOJIOB 1 bubmuoreka [JOK
KypcoB 7 1 8 KJIacCOB, https://m.edsoo.ru/7f4371aa
0000111eHHE 3HAHUT
[ToBTOpEHNE OCHOBHBIX

08 TOHSTHH U METOJI0B 1 bubmuoreka [JOK
KypcoB 7 U § KJIaccoB, https://m.edsoo0.ru/7f43736¢
000011eHNE 3HAHUNA
[ToBTOpEHNE OCHOBHBIX

99 MMOHSITUI U METO0B 1 bu6mmoreka [IOK
KypcoB 7 U 8 KJIacCOB, https://m.edsoo.ru/7f437510
0000111eHNE 3HAHUNA
[ToBTOpEHNE OCHOBHBIX
IOHSATHHI U METOHOB bu6mmoreka [JOK

100 1
KypcoB 7 U 8 KJIacCoOB, https://m.edsoo.ru/7f4376b4
0000111eH1Ee 3HAHUHT
HTorosast KOHTPOJIbHAS bu6nuorexa [IOK

101 1
pabota https://m.edso0.ru/7f4360b88
[ToBTOpEHNE OCHOBHBIX

102 HOHATHH U METOIOB 1 bu6mmorexa [ITOK
KypcoB 7 U 8 KJIaccoB, https://m.edso00.ru/7f437858
00001IeHIEe 3HAHMIA

OBIIEE KOJIMYECTBO YACOB 102

10 [TIPOI'PAMME



https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f437858

9 KJIACC

Ne i/

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KonTpoJsbHbie padoThl

JIeKTPOHHBbIE NN (pPOBbIE
o0pa3oBaTejibHbIE PeCypPChI

PamnmonansHabIe yncna,
HMppanyoHaJbHbIC YHCTA,
KOHEYHbIE ¥ OECKOHEYHBIE
JIECATUYHBIC TpoOH

MHoxecTBO
IENCTBUTENBHBIX YUCEIL,
IENCTBUTENBHEIE YHCIIA KAaK
0OeCKOHEUHBIE IECATHYHbBIE
Ipodu

B3auMHO 0J1HO3Ha4YHOE
COOTBETCTBUE MEXKIY
MHO>KECTBOM
JICHCTBUTEIIBHBIX YHACEI U
MHO>KECTBOM TOYEK
KOOPJMHATHOU IIPSMOM

CpaBHenue
JIEMCTBUTEIIbHBIX YHCET,
apudmeTnuecKre AeUCTBUS
C ICUCTBUTEIBHBIMHU
YUCIIAMHU




[IpubnmxEénnoe 3HaueHNE
BEJIMYMHBI, TOYHOCTh
MPUOJIKEHUS

Oxpyrienue yucen

OkpyrieHue uncen

[Ipukuaka u oueHka
pe3yJIbTaTOB BBIYMCIICHUI

[Tpukuaka v OlIEeHKa
pE3yJIbTAaTOB BHIYHCICHUN

10

JIuneiiHoe ypaBHEHHE.
Pewenne ypaBHenui,
CBOJSIIMXCS K JIMHEUHBIM

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

11

JIuneliHoe ypaBHEHHE.
Pewienue ypaBHeHui,
CBOSAIIMXCS K JIMHEUHBIM

12

KBanparHoe ypaBHeHUE.
Pemienne ypaBHeHui,

CBOIAIIHNXCA K KBAAPATHBIM

but6mmoreka [IOK
https://m.edsoo.ru/7f43c542

13

KBagpaTHoe ypaBHeHHE.
Pemienne ypaBHeHui,

CBOIAIIMNXCA K KBaAPAaTHBIM

but6mmoreka [IOK
https://m.edsoo.ru/7f43c542

14

bukBanpaTHbie ypaBHEHUS

but6mmoreka [IOK
https://m.edsoo.ru/7f43c3d0



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

15

bukBaapaTHbie ypaBHEHUS

bu6nuoreka [JOK
https://m.edsoo.ru/7f43c3d0

16

[Ipumepsnl perieHus
ypaBHEHUH TPEThEU U
4eTBEPTOU CTENEHE!
pa3I0XKEHUEM Ha
MHOKHUTEJH

17

[Ipumeps! perienus
YpaBHEHUH TPEThEN U
4ETBEPTOU CTEIICHEN
pa3ioKeHUuEM Ha
MHOKUTENH

18

Pemenue nqpo6HO-
paloHaIbHBIX YPAaBHEHUM

bubmnoreka IIOK
https://m.edsoo.ru/7f43c9b6

19

Pemenue npoGHo-
palMOHAIBHBIX YPAaBHEHUHN

bu6nuoreka [IOK
https://m.edsoo.ru/7f43c9b6

20

Penienne TeKCTOBBIX 3ada4
anre6pa1/1quKI/IM MCTOAOM

21

Penrenuie TeKCTOBEIX 3amad
anreOpanvdecKuM METOI0M

22

Perrenne TEKCTOBBIX 3a7a4
anredpandeckuM MEeTOI0M



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

23

KonTtponpnas padora o
TeMme "YpaBHEHHUS C OJTHOU
nepeMeHHoi"

24

VYpaBHeHuUE C IBYMs
MEPEMCHHBIMU U €TO

rpaduk

bu6nuoreka [IOK
https://m.edsoo.ru/7f43d0b4

25

VYpaBHEHuUE € 1BYMs
NEPEMCHHBIMU U €TO

rpaduk

bubnnoreka IIOK
https://m.edsoo.ru/7f43d0b4

26

Cucrema 1ByX JIMHEHHBIX
YpaBHEHUH C JIBYMSI
IIEPEMEHHBIMU U €€
pelenue

27

Cucrema 1ByX JTUHEHHBIX
YpaBHEHUH C JIBYMSI
IIEPEMEHHBIMU U €€
pemenue

28

Cucrema 1ByX JTUHEHHBIX
YpaBHEHUH C JIBYMSI
IIEPEMEHHBIMU U €€
pelieHue

29

Cucrema IByX JIMHEMHBIX
YpaBHEHUH C JIBYMSI
IIEPEMEHHBIMU U €€
penieHue



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

30

Pemienue cucrem aByx
ypaBHEHUH, OJTHO U3
KOTOPBIX JINHEHHOE, a
JIPyroe — BTOPOM CTEIIEHU

bu6nmoreka [IOK
https://m.edsoo.ru/7f43d23a

31

Pemienue cucrem aByx
YPaBHEHHUH, OJTHO U3
KOTOPBIX JINHEWHOE, a
JIPyroe — BTOPOM CTEIIEHU

bu6nmoreka [IOK
https://m.edsoo.ru/7f43d55a

32

Pemenue cucrem aByx
YPaBHEHHUH, OJTHO U3
KOTOPBIX JINHEHHOE, a
JIPyroe — BTOPOM CTEIEHU

33

Pewenne cucreM nByx
YpaBHEHUH, OJTHO U3
KOTOPBIX JINHEWHOE, a
JIpPYroe — BTOPOH CTEIIEHU

34

I'paduueckas
MHTEPIIPETALNS CUCTEMBI
YPaBHEHHUH C IByMs
NIEPEMEHHBIMU

35

Pemenye TeKCTOBBIX 3a1a4
anreOpanyeckuM crnocobom

36

Pemenye TeKCTOBBIX 3a1a4
anreOpanvdecKuM criocobom



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

37

KonTtponpnas padora o
teme "Cucremsl
ypaBHeHUI"

38

HucnoBsle HEPaBEHCTBA U
UX CBOMCTBA

39

YuciioBble HEPABEHCTBA U
UX CBOMCTBa

bubnnoreka IIOK
https://m.edsoo.ru/7f43ad5a

40

JluHeiiHble HEpABEHCTBA C
OJHOM EPEMEHHON U UX
pelieHue

bubmuorexa [JOK
https://m.edsoo.ru/7f43af08

41

JluHeiiHble HEpABEHCTBA C
OJHOM MEPEMEHHOU U UX
pelieHne

bu6mmoreka [IOK
https://m.edsoo.ru/7f43af08

42

JInHeliHbIe HEpABEHCTBA C
OJHOU MEPEMEHHON U UX
pelieHne

bu6mmoteka [IOK
https://m.edsoo.ru/7f43af08

43

CucreMbl TUHENHBIX
HEPaBEHCTB C OJHOU
MIEPEMEHHOM U MX PEIICHHE

44

CucTeMbl THHEHHBIX
HCPABCHCTB C OJIHOM
HCpCMCHHOfI " UX PCIICHUC



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

45

CucreMsl JIJUHERHBIX
HEPABEHCTB C OJTHOM
MIEPEMEHHOMN U UX PEIICHUE

46

KBanpaTHble HEpaBeHCTBA U
UX pelleHue

bu6nmoreka [IOK
https://m.edsoo.ru/7f43b098

47

KBangparusie HepaBeHCTBaA U
UX pelIeHue

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

48

KBa,I[paTHHe HCPABCHCTBA U
HUX pCHICHUC

bubnnoreka IIOK
https://m.edsoo.ru/7f43b5a2

49

KBangparnuslie HepaBeHCTBa U
UX pelIeHne

50

KBangparHuslie HepaBeHCTBA U
UX pelleHue

o1

I'paduueckas
MHTEPIpETAINs HEPAaBEHCTB
U CHCTEM HEPaBEHCTB C
JIBYMsI TIEpEMEHHBIMH

bu6nuoreka [IOK
https://m.edsoo.ru/7f43b098

52

I'papuueckas
UHTEpIpeTalys HepaBEHCTB
U CHCTEM HEPaBEHCTB C
JIBYMsI TIEpEMEHHBIMH

53

KonTpomnpHas pabora mo
teme "HepaBencrpa"



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

KBanparuunas ¢pynkuus, eé

bu6nuoreka [IOK

54
rpaduK U CBOHCTBA https://m.eds00.ru/7f4396¢6
55 KBanparuunas ¢pyskuus, eé bubnmoreka [JOK
rpaduk U CBOWCTBA https://m.edsoo.ru/7f439842
56 KBanpatuunas pysakius, eé bubnmnoreka HOK
rpaduk u cBOHCTBA https://m.edsoo.ru/7f4399b4
[Tapabosa, KOOPAUHATHI
57 BEPILIMHBI TapadoJIbl, OCh bubmmorexa HOK
P p ’ https://m.edsoo.ru/7f439eb4
CUMMETPHUH TapadoJIbI
ITapabGona, KOOpANHATEI
58 BE pHH/IHBI na argznm 0Chb bubmmorexa LOK
p P ’ https://m.edsoo.ru/7f43a03a
CUMMETPUHU NapaboJIbl
ITapabona, KOOpaAUHATEI
59 BE pHH/IHBI na agnonm 0Chb bubmorexa HOK
P P ’ https://m.edsoo.ru/7f43alac
CUMMETPUU NapaboJIbl
ITapaboa, KOOpIMHATHI
60 BE pI_HI/IHBI a ar(;il)nbl 0oCh bubmorexa HOK
p p ’ https://m.edsoo.ru/7f43a31e
CUMMETPHUU TTapabOIIbI
[Tapabomna, KOOpAUHATHI
but6mmoreka [IOK
61 BEPILKHBI 1apadoibl, OCh

CUMMETPUHU NapaboJIbl

https://m.edsoo.ru/7f43a526



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

62

[Tapabomna, KoOpAUHATHI
BEPIIMHBI 1apadoJIbl, OCh
CUMMETPHHU TTapadOoITbI

63

I'paduku Gpynkuuit: y = kx,
y = kX + ba y=k/X, y=X37
y=VX, y=[X]

64

I'paduku pynkumii: y = kx,
y =kx + b, y=k/x, y=x3,
y=VX, y=[X]

65

['paduku pynkumit: y = kx,
y =kx + b, y=k/x, y=x3,
y=VX, y=[X]

66

I'paduxu pynxmii: y = kx,
y = kx + b, y=k/x, y=x3,
y=VX, y=X]

67

I'paduxu pynxmii: y = kx,
y =kx + b, y=k/x, y=x?,
y=VX, y=[X]

68

I'paduxn pynkumii: y = kx,
y =kx + b, y=k/x, y=x3,
y=vX, y=IX|

69

KonTponbhas pabota no
teMe "OyHkun"

but6mmoreka [IOK
https://m.edsoo.ru/7f43ab84

70

[HousaTtue yncnoson
[10CJIEJOBATEIBHOCTH

bu6nuoreka [IOK
https://m.edsoo.ru/7f43e6¢c6



https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6

3aganue

7 MIOCJIEAOBATEIbHOCTH bu6nuoreka [IOK
pPEKyppeHTHOH hopMyJoi 1 https://m.edsoo.ru/7f43ebda
bopmynoil n-ro wieHa
Apudmernueckas u

72 reoMeTpHUYecKas bubmmorexa [IOK

https://m.edsoo.ru/7f43ed7e
porpeccuu
Apudmernyaeckas u Eubs OK
73 reoMeTpuIecKas nommoreka L
porpece https://m.edsoo.ru/7f43f3b4
pOTPECCUu
DopMyIbI N-TO YICHA
apu(METHIECKON U Eubs OK
74 TEOMETPUUECKOI nomoreka L1
N https://m.edsoo.ru/7f43f58a
porpeccuii, CyMMBI
HEPBBIX N YWICHOB
dopmyIibl N-To 4iieHa
apupMeTHIeCKON U
75 TEOMETPUUYECKOMN brbmmorexa [TOK
. https://m.edsoo.ru/7f43ef2c
IPOTPECCUi, CyMMBI
MEPBBIX N WICHOB
@opmyIibl N-To 4YieHa
apupMeTHIECKON U
76 TeOMETPUIECKOM bubmmorexa [JOK

IIPOTPECCUM, CYMMBI
IIEPBBIX N YWICHOB

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



https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6

77

DopMyIIbl N-TO YICHA
apudMeTHIECKON 1
reOMETPUUYECKOMN
MPOTrPeccuii, CyMMbI
MEPBBIX N YJICHOB

bu6nuoreka [JOK
https://m.edsoo.ru/7f43f72e

78

®opMyIbl N-TO YJeHa
apudMeTHuecKoil u
reOMEeTPHUUYECKOI
MPOTPECcCHii, CyMMBbI
MEPBBIX N WICHOB

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

79

N300paxeHne 4ieHoB
apudMeTHIecKoil u
r€OMETPUUYECKOU
IIPOrpeECCUi TOUKaMH Ha
KOOPAWHATHOM IIOCKOCTH

80

H300paxeHne 4ieHoB
apuMeTHUIecKoil u
r€OMETPUYECKON
MPOTPECCHUIl TOUKaMH Ha
KOOPAWHATHOM IIOCKOCTH

81

JInneliHbIN 1
AKCIOHEHUHAIBHBIN POCT

82

CrnoXHEIS IMPONLCHTLI

but6mmoreka [IOK
https://m.edsoo.ru/7f43fe0e

83

CrnoXHEIS IMPONLCHTLI

bu6nuoreka [IOK
https://m.edsoo.ru/7f4401a6



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

84

KonTtponpnas padora o
TeMme "UncioBbie
OCJIEN0OBATEIILHOCTH "

bu6nuoreka [IOK
https://m.edsoo.ru/7f440418

85

[ToBTOpEeHME, 0000IICHUE U
CHCTEMAaTU3alMs 3HAHUH.
3anuce, CpaBHEHHE,
JIIEUCTBUS C
JEUCTBUTCILHBIMU
YHUCJIAMH, YACIIOBAS MPsiMast

86

[ToBTOpEHME, 0000IICHUE 1
CHCTEMAaTH3aIus 3HAHUMA.
IIpouenTsl, OTHOIIEHNS,
MIPOTIOPIIUHU

87

[ToBTOpenue, 06001IeHUE U
CHCTeMaTH3allns 3HaHUH.
Oxkpyrienue,
npuOIKeHne, OLeHKa

88

[ToBTOpeHnue, 0600IIEeHNE U
CUCTeMaTH3aIHsl 3HAHUH.
Penrenuie TeKCTOBEIX 3amad
apuhMeTUIECKIM
crocooom

bu6nuoreka [IOK
https://m.edsoo.ru/7f443b12



https://m.edsoo.ru/7f4404f8
https://m.edsoo.ru/7f443b12

89

[ToBTOpEeHME, 0000IICHUE U
cHCTeMaTH3allMsl 3HAHMIA.
Pemrenne TeKCTOBBIX 3a71a4
apupMeTUIECKIUM
crocooom

bu6nmoreka [IOK
https://m.edsoo.ru/7f443cd4

90

[ToBTOpeHue, 0600IICHNE 1
CHCTEMaTH3aIus 3HAHUMA.
Pemenne TekcTOBBIX 3a0a4
apugMeTHIECKUM
crocobom

bubmuorexa [JOK
https://m.edsoo.ru/7f443fea

91

[ToBTOpeHue, 0600IICHNE U
CHCTeMaTH3allns 3HaHUH.
[TpeoGpa3zoBanue
anreOpanyecKux
BBIPAXXCHUH, JOMYCTUMBIE
3HAYCHHUSI

bubmmoteka [IOK
https://m.edsoo.ru/7f4441ca

92

[ToBTOpenue, o6odIIEHNE 1
CcHUCTeMaTU3als 3HaHU.
[IpeoOpazoBanue
anreOpanvaecKux
BBIPAXEHUH, TOMYCTHUMbIE
3HAUCHUS

but6mmoreka [IOK
https://m.edsoo.ru/7f444364



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

93

[ToBTOpEeHME, 0600IICHUE 1
cHUCTeMaTH3alMsl 3HAHMIA.
[IpeobpaszoBanue
anredpanvdecKux
BBIPXCHUH, TOTYCTHUMbBIC
3HAYCHHUS

bu6nmoreka [IOK
https://m.edsoo.ru/7f444612

94

[ToBTOpEHME, 0000IICHUE 1
cUcTeMaTH3aIus 3HaHUH.
[IpeoOpazoBanue
anreOpanvecKux
BBIPXXCHUH, TOTYCTHUMBIC
3HAYCHUS

bubmuorexa [JOK
https://m.edsoo.ru/7f444a94

95

[ToBTOpenue, o6odIIEHNE 1
cHUCTeMaTU3alurs 3HaHH.
DyHKIHHA: IOCTPOCHHUE,
CBOMCTBA U3yYEHHBIX

byHKIII

bu6mmoteka [IOK
https://m.edsoo.ru/7f444c56

96

[ToBTOpeHnue, 0600IIeHNE U
CHCTeMaTH3allMs 3HAHUH.
DyHKIUHU: IOCTPOCHHUE,
CBOMCTBa M3y4YEHHBIX

byHKIII

but6mmoreka [IOK
https://m.edsoo.ru/7f444f44



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

97

[ToBTOpEeHME, 0000IICHUE U
cHCTeMaTH3allMsl 3HAHMIA.
OYHKIMH: TOCTPOCHHE,
CBOMCTBA M3YYCHHBIX

byHKIII

bu6nmoreka [IOK
https://m.edsoo.ru/7f44516a

98

[ToBTOpeHue, 0600IICHNE 1
cHUCTeMaTU3alus 3HaHU.
DyHKIHH: IOCTPOCHHUE,
CBOMCTBA U3yYEHHBIX

byHKUIMMA

bubmuorexa [JOK
https://m.edso00.ru/7f4452e6

99

[ToBTOpeHue, 0600IICHNE 1
CcHUCTeMaTU3alus 3HaHU.
I'paduueckoe perieHue
YpaBHEHUU U UX CUCTEM

bubmmoteka [IOK
https://m.edsoo.ru/7f445516

100

[ToBTOpenue, o6obIIEHNE 1
cucTeMaTH3alus 3HaHUi.
I'paduueckoe pemenue
YPaBHEHHUH U UX CUCTEM

101

Ntorosas KOHTpoOJIbHAS
pabora

102

O060061EHNE U
CUCTeEMaTHU3anus 3HaHUN



https://m.edsoo.ru/7f44516a
https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f445516

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102







YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI51 YYEHUKA

» AnreGpa, 9 knacc/ MakapsiueB FO.H., Munnatok H.I'., HemkoB K.U. u npyrue;
noA penakuuen TenskoBckoro C.A., AkupoHnepHoe o0iiecTBo «M31aTenscTBO
«IIpocsemenue»

METOINYECKHUE MATEPHUAJIBI JIJIAA YUUTEJIA

- Anre6pa, 9 knacc/ MakapsiueB FO.H., Munnatok H.I'., Hemkor K.U. u npyrue;
nof penakiuen Tensockoro C.A., AkiimoHepHoe o01iecTBo "M3maTenbcTBO
"IIpocBemienue"

- Anre6pa. JIunaktuueckue marepuansl. 9 kiacc MakaperueB FO.H., Mun ok
H.I'., Kpaiinesa JL.b.

- Anre6pa. Metoaunueckue pekomenaamnuu. 9 kinacc Munmatok H.I'., IllnsikoBa
n.C.

- Anre6pa. Tematnueckue Tectol. 9 kimacce Jyauunpsia FO.I1., Kponrays B.JIL.

MUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
NHTEPHET

- POIII

- bubmmoreka 1LIOK

- https://fipi.ru/

- https://oge.sdamgia.ru/






