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INOACHUTEJIBHASA 3AIINCKA

Anrebpa sBIS€TCS OIHUM U3 OMNOPHBIX KYpCOB OCHOBHOIO OOIIEro
o0Opa3oBaHus: OHa 0OecreurnBaeT U3yuyeHHe APYruX JUCLHUIUIMH, KaK €CTeCTBEHHO-
HAYYHOTO, TaK M TYMaHUTApHOTO IIMKJIOB, €€ OCBOEGHHE HEOOXOAMMO JUIs
IPOJIOJDKEHHS 00pa30BaHMsI ¥ B IOBCETHEBHOM XHU3HH. Pa3BuTre y 00ydarommxcst
HAYYHBIX TPEACTABICHHA O NPOMCXOXKACHUU W CYIIHOCTH airedpandecKux
abcTpakiuii, cnocobe OTpakeHUs MaTeMaTUIeCKOW HAyKOMN SBIICHUHN U MPOILIECCOB
B IPHUPOJIE U OOIIECTBE, POJIM MATEMaTHYECKOTO MOJEIMPOBAHUS B HAYYHOM
MIO3HAHUU U B MIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHS
Y Ka4eCTB MBIIIICHHS, HEOOXOIUMBIX JUIS aJalTallid B COBPEMEHHOM LU(POBOM
obOmiectBe. M3yuyenune anreOpbl oOecrneunmBaeT pa3BUTHE YMEHHUS HAOIIOAATh,
CpaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHUYHOCTH MBIIUICHUS,
CHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JEHCTBUS U BBIBOABI,
dopmynrpoBath yrBepkaeHHs. OcBOeHHE Kypca anreOpbl 00eceunBaeT pa3BUTHE
JIOTMYECKOTO MBIIUICHUS! OOYYaIOIIUXCSA: OHU HCIOJIB3YIOT JeAyKTUBHBIE U
MHIYKTUBHBIE PACCYXKACHUS, 0000IIEHNE U KOHKPETH3aIHI0, abcTparupoBaHue u
ananoruto. OOyueHwe  anreOpe  NpeArnoiaraeT  3HAYUTEIbHBIH  O00BEM
CaMOCTOSITENIbHON ~ IeATEIBHOCTH OOYyYalolUXCsl, IMO3TOMY CaMOCTOSTEIbHOE
peleHre 3aa4 SBISIETCS peaTn3aneil eI TeIbHOCTHOTO MTPUHITUIIA O0YYEHUSI.

B crpykType mporpammbl y4eOHOTO Kypca «Ajredpa» ajii OCHOBHOTO
o01mrero oOpa3oBaHMsi OCHOBHOE MECTO 3aHHUMAIOT COJEP>KATEIbHO-METOANYECKHE
auHUK: «Yucaa U BBIYUCIECHUS», «ANredpandeckue BhIPAXKECHUS», «YPaBHEHHS U
HepaBeHCTBa», «DyHknuu». Kaxmas W3 3TUX COAEPIKATEIbHO-METOIUYECKUX
JWHAN Pa3BUBACTCS Ha MPOTSHKEHUU TPEX JIET U3YyUSHHS Kypca, B3aMMOCHUCTBYS C
IpyTUMHU €ro JuHuSMU. B Xxoze wu3ydeHuss ydeOHOro Kypca OOydaromumcs
INPUXOAUTCS JIOTMYECKH PACCYXkAaTh, HCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIH
S3bIK. B CBSI3M € 3TUM B mporpammy y4deOHOro Kypca «AnreOpa» BKIIOYEHBI
HEKOTOpPbIE€ OCHOBBI JIOTWKH, TPEACTABICHHbIE BO BCEX OCHOBHBIX pasfenax
MaTeMaTH4eCKOT0 00pa30BaHMs U CIOCOOCTBYIOIIUE OBIAJCHUIO 00YYaIOIIUMHUCS
OCHOB  YHHBEPCAJbHOIO  MaTemMaTthdyeckoro s3bika. CopepikaTeslbHOW U
CTPYKTYpHOH OCOOEHHOCTBIO Y4eOHOro Kypca «Anredpa» SBISETCA €0
WHTETPUPOBAHHBIN XapaKTep.

Conmepxkanne nuHHH «YuWcna ¥ BBIYHCICHUS» CIYXKUT OCHOBOHM JUIS
JTABHEHIIEr0 M3YYCHUST MAaTeMaTHKH, CIIOCOOCTBYET Pa3BHTHIO Y OOYYaIOMIUXCS
JOTHYECKOTO MBIIUICHHSI, (JOPMUPOBAHUIO YMEHUS MOJB30BAThCS ATOPHUTMAMHU, a
TaKXe MPUOOPETEHUIO TPAKTUIESCKIX HABBIKOB, HEOOXOAMMBIX IS TIOBCEIHEBHOM
KU3HH. Pa3BUTHE MOHATHSA O YKCIIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
CBSI3aHO C PALMOHAJIBHBIMU M HPPAUOHAIBHBIMH YHCIaMH, (HOpMUPOBAHHEM
NpPEACTaBICHUNA O JEHCTBUTENBHOM 4HCJe. 3aBeplICHHE OCBOCHMS YHCIOBOM
JIMHUAU OTHECEHO K cpe/iHeMy o0I11ieMy 00pa30BaHHMIO.

Conmepxanne JByX anreOpanuecKkux JHHUA —  «AnreOpanyeckue
BBIPQKEHUS» U «YpaBHEHHUS U HEPABEHCTBa» CIOCOOCTBYET (OPMHUPOBAHUIO Y
00yYaroMxcsi MaTeMaTUYEeCKOro ammapaTa, HeoOXOAUMOTro Ui pelieHHs 3a/ad



MaTE€MaTHUKH, CMEXKHBIX MPEIMETOB M MPAKTHUKO-OPUEHTUPOBAHHBIX 3ajay. Ha
YpOBHE OCHOBHOTO 00Imero oOpa3oBaHHUs Y4YEeOHBIN Marepual TPyHIHpPYeTCs
BOKPYT pAalMOHALHBIX BBIpOKECHWA. Anredpa JEeMOHCTPUPYET 3HAYCHHE
MaTeMaTUKU KakK f3bIKa JUIsl MOCTPOCHUS MATEeMaTUYECKUX MOJIENEH, OMHCaHUs
MPOIIECCOB M SIBJICHWM peanbHOTO Mupa. B 3amaum oOydeHus anreOpe BXOISAT
TaK)Ke JaJbHEHIee Pa3BUTHE AITOPUTMUYECKOTO MBIIUICHHS, HEOOXOIUMOTO, B
YaCTHOCTH, JJIS OCBOCHHUS Kypca HWH(DOPMATUKH, W OBJIAJICHUE HaBBIKAMH
NeAYKTUBHBIX paccyxaenuid. [IpeobpaszoBaHue CUMBOJBHBIX (OpPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXEHUsI, CHOCOOHOCTEHN K MaTEMAaTHYECKOMY TBOPYECTBY.

Conepxxanue  QyHKIMOHAIBHO-TpaMUYECKOM  JIMHMM  HalleJIeHO  Ha
nojiydeHue  OoOydaloIMMHCS  3HAHMA 0  (QYHKUUAX  KaKk  BaKHeuIen
MaTEMaTUYeCKOM MOJENu HJis ONHMCAaHWS M HCCIEAOBaHUS Pa3HOOOPA3HBIX
IpoOLIECCOB U SIBJIEHHM B mpupoae u obOumiectBe. M3ydenue wmartepuaa
CIOCOOCTBYET Pa3BUTHIO y OOYYarONIUXCsl yMEHHUS WCIOJIb30BaTh Pa3IUYHBIC
BBIPA3UTENIbHBIE CPEACTBA SI3bIKA MATEMaTUKU — CIOBECHbIC, CHUMBOJUYECKHUE,
rpaguvecKkue, BHOCUT BKJIan B (OPMHUpPOBAHUE TMPEACTABICHHA O POJIU
MaTEMaTHUKHU B Pa3BUTUHU ITUBHIN3AINHN U KYJIBTYPHI.

CormacHo y4yebHOMY IUIaHy B 7-9 Kiaccax wH3ydaercs Y4YeOHBIM Kypc
«Anrebpa», KOTOPBIM BKIIOYAET CJICAYIOIMINE OCHOBHBIC pa3/elibl COMCPIKAHMS:
«YUucna W BBIUMCICHUSA», <«ANTeOpanyecKue BBIPAKEHUS», «YpPaBHEHUSA U
HEPABEHCTBa», « DYyHKIIUN».

Ha u3ydenue yuebHOro Kypca «Anredpa» orsoautcs 306 yacos: B 7 kiacce
— 102 gaca (3 yaca B Heneno), B 8 kiacce — 102 gaca (3 yaca B Henenwo), B 9
kiacce — 102 gaca (3 yaca B HEZICIO).



COIEPKXAHUE OBYUYEHUA

7 KIIACC

Yucaa 1 BIYUCICHUA

Hpodu OOBIKHOBEHHbBIE M JECSITHUUYHBIE, NEPEXO] OT OJHOW (OPMBI 3alKcH
npobert k gapyroi. [loHsTHE panMOHATBLHOTO 4YHCHA, 3alllCh, CpPaBHEHHE,
yOOPSAOYMBAHUE  PALMOHANBHBIX  4Yuced. ApudmeTnyeckue JEHCTBUS C
palOHAIBHBIMUA YMCIIaMH. Pelenue 3aaad u3 peaJbHOW NPAKTUKW HA 4acTH, Ha
poowu.

CreneHp ¢ HaTypajJbHBIM IIOKa3aTeJEeM: OIpeAesieHHe, MpeoOpa3oBaHue
BBIPQXEHUI HA OCHOBE OIpENeICHHsI, 3auch 00nbInX uncen. [IporneHTsl, 3anuch
IPOLEHTOB B BHUJE ApoOU U ApoOH B BHUJAE MPOLEHTOB. TpH OCHOBHBIC 33Ja4H Ha
IIPOLICHTHI, pELIECHUE 3a/1a4 U3 PEAIbHON IIPAKTUKH.

IIppuMeHeHne TPU3HAKOB  JEINMMOCTH, PpA3JIOKEHUE Ha MHOXKUTEIU
HATypaJIbHBIX YUCEIL.

PeanbHble  3aBHCMMOCTM, B TOM uuciae MpsMas U oOparHas
IIPONOPLMOHAIBHOCTH.

AsreOpandecKkue BbIPAKEHUS

IlepemeHnHBIE, UMCIIOBOE 3HAYEHNE BBIPAKEHUS C ITIEPEMEHHOMN. JlommycTrmMble
3Ha4YEeHUS NepeMeHHbIX. [IpencraBiaenne 3aBUCUMMOCTH MEKly BEJIMYMHAMU B BHJIE
¢dopmynbl. Beruucnenus no ¢popmynam. [lpeodpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOKJIECTBEHHO paBHBIE BBIPAKEHUS, TMpaBUia NPeoOpa3oBaHUs CyMM H
POM3BEICHUH, MpaBUjIa PACKPBITUS CKOOOK U IPUBEIEHUS TOTOOHBIX CIaraeMbIX.

CBolicTBa CTENEHH C HATYPAJIbHBIM ITOKA3aTEJIEM.

OpnHounensl 1 MHOrOWIeHbl. CTeneHp MHOrousaeHa. Ciio)keHue, BBIYUTaHHE,
YMHOKCHHE MHOIOWIEHOB. POpMysbl COKPAIIEHHOIO YMHOMEHHA: KBaJpar
CyMMBl M KBaapar paszHoctd. Dopmyna pasHOCTHM KBajgpaTtoB. PasznoxkeHue
MHOTOWICHOB Ha MHOXHUTEIH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHME, KOPEHb YypaBHEHHMs, IIpaBWia IpPeoOpa3oBaHUs ypaBHEHHS,
PABHOCUJIBHOCTb YPaBHEHUM.

JIuHelHOe ypaBHEHHE C OJHOM IIEPEMEHHOM, YUCIO KOPHEW JIMHEHWHOIO
YPAaBHEHUS, pELIEHUE JIMHEWHbIX ypaBHEeHUH. CocCTaBleHHE YpPABHEHUH IO
YCJOBHIO 3a71a4u. Permenne TeKCTOBBIX 3a/1a4 C IOMOIIBIO YPaBHEHUM.

JIuneiiHoe ypaBHEHHUE ¢ JBYyMS MEPEeMEHHBIMH U ero rpaduk. Cucrema AByX
JIMHEWHBIX yPAaBHEHHMM C JByMs NEpPEMEHHBIMU. PemieHue cucrem ypaBHEHHU
crnocoboM MOACTaHOBKH. [Ipumepsl pelieHusi TEKCTOBBIX 3ajad C IOMOIIBIO
CHCTEM YpPaBHEHUM.

DOyHKUNHA

KoopanHara ToukM Ha mnpsAMoM. YMcioBble NPOMEXKYTKH. PaccrosHue
MEXIY JBYMS TOYKaMU KOOPJAMHATHOU MPSMOM.

[IpsimoyronbHast cucrema KoopauHat, ocu Ox u Oy. Abcuucca U opAMHATA
TOUYKM HAa KOOpJIMHATHOM IIockocTu. [IpumMeps! rpadukos, 3a1aHHbIX GopMyIamMH.
Urenune rpadukoB peanbHbIX 3aBucuMocTed. llonstue ¢ynkuuu. [paduk



byukiuu. CroiictBa dhyukiuid. Jlunetinas hyukuus, e€ rpaduk. ['padbux QyHkimu

y = [x|. T'paduueckoe pelueHne NTUHEHHBIX YpPaBHEHHH W CHCTEM JHHEWHBIX
YPaBHEHUM.
8 KUIIACC

Yucua 1 BbIYUCICHUSA

KBanmpatusiii kopeHb u3 uyucna. [loHstne o0 HppalMOHANIBHOM YHUCIE.
JlecsiTuuHble TpUOIMIKEHUST UppallMOHaIbHbIX yKces. CBolicTBa apuMeTHYECKUX
KBaJIpaTHBIX KOPHEH U UX MPUMEHEHHUE K IPE0OPa30BAHUIO YUCIOBBIX BBIPAXKEHUN
Y BBIYMCIICHUAM. [IefiCTBUTEIbHBIEC YNCIA.

Crenens ¢ LensIM nokasaresaem u e€ corictBa. CTaHaapTHas 3alIUCh YHCIIA.

AnrebpandyecKkue BRIpOKCHUSAJITeOpandecKkue BbIpaKeHust

KBagpaTHbll  TpEXWIEH, pa3JIOKEHUE KBAJPAaTHOIO TpEXWIEHA Ha
MHOKHUTEJIH.

Anre6panueckas ApoOb. OCHOBHOE CBOWCTBO airedpanyeckoil apoow.
CnoxxeHne, BBIYMTAHWE, YMHOXXCHHE, JCJICHHE anreOpandeckux JpoOeH.
PanmonanbHblie BoIpaKEHUS U KX IPe0Opa3oBaHue.

YpaBHEHUS 1 HEPABEHCTBAY pABHEHUS M HEPABEHCTBA

KBanpatHoe ypaBHeHue, QopMmyia KOpPHEW KBaJpaTHOTO YypaBHEHUS.
Teopema Buera. Pemenne ypaBHeHUH, CBOASAIIMXCS K JIMHEWHBIM U KBaJPATHBIM.
[Tpocreiimume ApoOHO-pallMOHATIBHBIE YPAaBHEHUS.

I'padnueckas nuHTEpOpETALUs YPABHEHUM C JBYMS IEPEMEHHBIMU U CUCTEM
JMHENHBIX YypaBHEHUN C JBYMs IepeMeHHbIMU. lIpumepsl pemieHus cucreM
HEJIMHENHBIX YPABHEHUM C IBYMs IEPEMEHHBIMU.

Pemennie TeKCTOBBIX 33714 aIre0panyeckum crnocoooMm.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEHCTBO ¢ OJIHON MEPEMEHHOM.
PaBHOCHMIIBHOCTE HepaBeHCTB. JIMHEHHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM.
CucreMbl TMHENHBIX HEPABEHCTB C OJTHOM NIEPEMEHHOM.

OyHKIUnPYyHKUUHA

[Tonstne ¢ynkuuu. OOnacTh ompefeneHuss M MHOXKECTBO 3HAYCHUU
¢ynxun. CrnocoObl 3aaaHust PyHKIIHA.

I'paduk ¢ynxuuu. Utenue cBoiicTB (yHKumu mno e€ rpaduxy. Ilpumepst
rpadukoB QpyHKINNA, OTPAXKAIOIIUX PEATbHbIE MPOIIECCHI.

@OyHKIMM, OIHUCHIBAIOIIME MPSIMYH0 W OOpaTHYK MPONOPIMOHAIbHbBIE
3aBHCHMOCTH, X rpadukn. OyHKmn y = x2, y = x3, y = \x, y=|x|. T'paduueckoe
pelIEHNE YPABHEHUN U CUCTEM YPABHECHUM.

9 KJIACC

Yucsa 1 BbIYUCIEHUSA

PanmonansHbie uncia, HpparmoHaIbHBIC YUCIIA, KOHEUYHBIE W O€CKOHEUHBIC
JEeCATUYHBIC APp0oOr. MHOXKECTBO ACHUCTBUTEIBHBIX YMCET, JEHCTBUTEIbHBIC YHCIIA
KaKk OECKOHEUHBIE [eCATUYHBIE IpoOu. B3ammMHO OJHO3HAYHOE COOTBETCTBHE
MEXKIYy MHOXECTBOM JEHUCTBUTEIIBHBIX YUCEN U KOOPAUHATHOM MIPSMO.



CpaBHeHHME JEUCTBUTENbHBIX 4YHCEN, apudMeTHuecKue MACHCTBUSA C
JIEVUCTBUTEIbHBIMU YUCIAMH.

Pasmepbl OOBEKTOB OKpPYXKAIOIMIETO MHpA, UIUTEIHHOCTH IMPOLIECCOB B
OKpY>KaroIlleM MUPE.

[TpuOmmk€HHOe  3HAUEHHWE  BEJIWYHMHBI, TOYHOCTb  MPHOIMKEHUS.
Oxpyraenue uncen. [Ipuknuaka 1 oueHKa pe3yabTaTOB BbIYMCICHUI.

YpaBHeHUs U HEPABEHCTBA

JInneliHoe ypaBHEeHUE. Pellienrne ypaBHEHN M, CBOASAIINXCS K JIMHEWHBIM.

KBagpaTHoe ypaBHeHHE. Penienue ypaBHEHUN, CBOASIIMXCS K KBaJAPATHBIM.
bukBagpatHoe ypaBHeHuE. [IpruMepsl pelieHUs ypaBHEHUN TPEThEU U YETBEPTOMU
CTEIEHEN Pa3JI0KEHUEM Ha MHOKUTEIIH.

Pemenne npoOHO-pallMOHANBHBIX ypaBHEHHWH. PellleHne TeKCTOBBIX 3ajad
anredpanyeckuM METOJIOM.

VYpaBHeHue ¢ ABYMsI IEPEMEHHBIMH U ero rpaduk. Pemenue cuctem aByx
JIMHEWHBIX YPABHEHUU C IBYMS IIEPEMEHHBIMU. Pelienne cucrteM IByX ypaBHEHHH,
OIHO U3 KOTOPBIX JIMHEWHOe, a JApyroe — BTopoil creneHu. ['paduueckas
WHTEPIIPETALNs CUCTEMBI YPABHEHHUN C IBYMS IIEPEMEHHBIMM.

Pemenne TeKCTOBBIX 331249 anreOpandecKuM CIiocoOoM.

UucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemienne nuMHENHBIX HEPABEHCTB C OJHOM IepeMeHHOM. PemieHne cucrem
JMHEWHBIX HEPABEHCTB C OJHOW mepeMeHHoW. KBagpaTHble HepaBeHCTBa.
['padrueckas wHTEepHperTanysi HEPABEHCTB W CHUCTEM HEPABEHCTB C JBYMs
MIEPEMEHHBIMH.

OyHKIMNPYHKIUA

KBagpatuunas Qynkmus, e€ rpadux m cBoictsa. [lapabona, KoopauHATHI
BEPIIMHBI 11apadoJIbl, 0Cb CAMMETPHUH MapadoJIbI.

I'paduxu dyukimit: y =kx, y =kx + b, y =k/x, y =x3, y =\x, y = |x| , u nx
CBONCTBA.

Uucnosele  NOCIENOBATENBHOCTUYMCIOBBIE  MOCJIEI0BATEILHOCTH U
NPorpeccuu

[ToHsTHEe YKCIIOBOM MOCIEAOBATENBLHOCTH. 3aJaHHe MOCIEA0BATEIbHOCTH
PEKyppEeHTHOH (opMyIoit u HGopMysoH n-TO UiIeHa.

Apudmernueckass U reomeTpuyeckas mporpeccur. PopMmylibl n-ro 4ieHa
apu(PpMETUIECKON U TeOMETPUUECKOM MPOTrpeccCuii, CyMMbI NEPBBIX 71 YJICHOB.

N3ob0paxkeHne uneHOB apu(dMETHUYECKOW W TEOMETPHUYECKON Iporpeccuid
TOYKaMHU Ha KOOPAMHATHOM ILIOCKOCTU. JIMHEMHBIA U 3KCIIOHEHUHUAIBHBIA POCT.
CIoXHbIE TPOLIEHTHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBbI
YUYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yabTaThbl OCBOCHHUS MPOrpaMMbl Y4eOHOTrO Kypca
«Anredpa» XapaKTepU3yIOTCS:

1) maTpuoTnyeckoe BOCIMTAHHE:

IIPOSIBJICHUEM HHTEpeEca K IMPOUUIOMY M HACTOAIIEMY POCCHUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JIOCTHOKEHUSIM  POCCUHCKHX
MAaTeMaTUKOB M POCCUMCKOM MAaTEMaTUYECKOW IIKOJIbI, K HMCIOJb30BAHUIO 3TUX
JOCTHKEHHUM B IPYTHX HayKaX U NPUKIATHBIX cepax;

2) rpaxaaHCcKoe U IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIIOJHEHUIO 003aHHOCTEN T'paklaHWHA U PEAIU3aLUU €T0
opaB, IMPEACTAaBICHUEM O MaTeMaTUYeCKUX OCHOBAX (PYHKIIMOHHUPOBAHUSA
Pa3INYHBIX CTPYKTYp, SBJIEHUH, MPOLEAYp TPaKJaHCKOro oOecTBa (Hampumep,
BBIOOPBI, ONPOCHI), TOTOBHOCTBIO K 0OCYXAECHUIO ITUUECKUX MPOOJIEM, CBSA3aHHBIX
C IPaKTUYECKUM INPHUMEHEHUEM JOCTIKEHUN HAayKH, OCO3HAaHHEM Ba)XHOCTHU
MOPAJIbHO-3THYECKUX TPUHIUIIOB B AESATENBHOCTH YUEHOIO;

3) Tpy10BOE BOCIIUTAHME:

YCTAaHOBKOM Ha AaKTUBHOE Y4YacTHE€ B PpELICHUU MPAaKTUYECKHUX 3a]a4y
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM BAXXHOCTH MAaTEMaTUYECKOIO
o0pa3oBaHMsl HA MPOTSKEHUHM BCEW KU3HU IS YCHEIIHON Mpo¢ecCHOHaIbHON
JESITEIbBHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM MHAMBUAYATHHON TPACKTOPHH 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTE;

4) acTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCTBIO K OSMOLMOHAJbHOMY W JCTETUYECKOMY BOCIPHUSATHIO
MaTEMaTHYECKUX OOBEKTOB, 3a/ay, PELICHUM, PacCyXACHWH, YMEHHMIO BUJAETH
MaTEeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEeHHOCTH HAYYHOI'0 IO3HAHMSA:

OpUEHTalMel B JEATEIbHOCTH HAa COBPEMEHHYI) CHUCTEMY HAy4YHBIX
IpECTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHS YEJIOBEKa, MPUPOJIBI U
oOmiecTBa, MOHMMAaHUEM MAaTEMaTHYECKOW HAyKH Kak cQepbl YeloBEYEeCKOU
NEATEIbHOCTH, 3TAaNoB €€ pa3BUTHA U 3HAYUMOCTU JUISl Pa3BUTHUS LMBHIIM3ALMH,
OBJIAJICHUEM SI3bIKOM MATEMAaTHKW U MATEMAaTHYECKOW KyJIbTYpPOH KaK CpelCTBOM
NO3HAHWS MHpPA, OBJIAJICHUEM IMPOCTEUIIMMH HaBbIKAMHU HCCIEI0BATEIbCKON
NEeSATEIbHOCTH;

6) ¢usuyeckoe BocnutaHue, GopMHpOBaHHME KYJbTYPHI 310pPOBbS H
IMOLIMOHAJIBHOIO 0/1aroNoyYus:

TFOTOBHOCTBIO IPUMEHATh MAaTEMAaTHYECKUE 3HAHUS B HHTEpPECax CBOETO
3I0pOBbsl, BEAEHUA  370poBOoro oOpa3a JKM3HM  (340pOBOE  IHUTAHUE,
COQIaHCUPOBAHHBIM PEKMUM 3aHATUH M OTHAbIXa, peryssipHas (¢usnueckas



aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBblKa pedIEKCHHU, MPU3HAHUEM CBOETO
IpaBa Ha OMMOKY M TAKOTO Ke MpaBa IPYroro 4eI0BeKa;

7) 3xo0JIOrTHYEeCKOe BOCIIMTAHUE:

OpHUEHTalMel Ha TPUMEHEHUE MAaTEMATUUECKUX 3HAHUU JIJIsl pelIeHUs 3a/1a4
B 00JIaCTH COXPAHHOCTH OKPYXKAIOIIEH Cpebl, IJIAaHUPOBAHUS TOCTYNKOB U
OLIEHKM HMX BO3MOJKHBIX IIOCJIEICTBUM JUIsl OKPYKAlOLIEW Cpeabl, OCO3HAHUEM
I00ATBHOTO XapaKTepa dKOJIOTHIECKUX MPOOJIeM U IIyTeH UX PEIICHNUS,

8) aganTauus Kk U3MEHAIIMMCS YCJIOBHSM COUMAIbLHON U NMPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JCUCTBUSIM B YCJIOBHUAX HEOINPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTU Y€pe3 MPAKTUYECKYIO JACATEIbHOCTh, B TOM YHUCJIIE
YMEHHE YUYUTBCS Yy JPYTHX JIIOJEH, MproOpeTaTb B COBMECTHOW JEATEIIHbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIUH U3 OIbITA IPYTHUX;

HEOOXOAMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWWA, B TOM YHUCIE
dbopMyTHUpPOBaTh UACH, TIOHSTHS, THIIOTE3bI 00 0OBEKTaX M SBICHUSAX, B TOM YHCIIE
paHee HEW3BECTHBIX, OCO3HAaBaTh JCGUIUTHI COOCTBEHHBIX 3HAHUA W
KOMIETEHTHOCTEH, IIJIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO  CHUTYallMlo, BOCIPUHHUMATH
CTPECCOBYIO CHTYallMI0 KaK BBI30OB, TPEOYIONMIMIA KOHTPMEP, KOPPEKTHPOBATH
MpUHUMAEMbIE PEIICHUS W JCHCTBUA, (OPMYIUPOBATh W OILCHUBATh PUCKH U
MOCJIEACTBUS, JOPMHUPOBATH OTIBIT.

METAIIPEAMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHUS

ba3oBble Jornyeckue 1eicTBUA:

e  BBIBIATH " XapaKTEepHU30BaTh CYILIECTBCHHBIE IPU3HAKU
MaTEMaTUYECKUX  OOBEKTOB, IOHATUH, OTHOLIEHUH MEXKIY HOHSITHUIMH,
(opMyJIMpOBaTh ONpPEEICHUS MOHATUM, YCTaHABIMBATh CYLIECTBEHHBIN MPHU3HAK
KJacCU(pUKALlMM, OCHOBaHMsS Juisi OOOOIIEHUS M CpaBHEHMS, KpUTEpUU
IIPOBOJMMOTIO aHAJIN3a;

e BOCIpPUHUMATh, (OPMYIMpPOBaTH M MNPeoOPa3OBBIBATH  CYKICHUS:
YTBEPAUTENbHbBIE U OTPUIIATENbHbIE, €UHIUYHBIC, YACTHBIE U 00II1E, YCIOBHEIE;

e BBIIBIATH MATEMAaTHYECKHME  3aKOHOMEPHOCTH, B3aWMMOCBS3UM U
npoTUBOpeurs B (haKTax, JAHHBIX, HAONIOEHUSAX M YTBEP)KICHUSX, Mpeaaratb
KPUTEPHUH IS BBIABJICHUS 3aKOHOMEPHOCTEN U IIPOTUBOPEUN;

e JIeNIaTh BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, NEIYKTUBHBIX U
VWHIYKTUBHBIX YMO3AaKJIIOUEHUH, YMO3AKIIFOUEHUH 10 aHAJIOTHH;

e pa30bupaTh JOKA3aTENIbCTBA MAaTEMAaTHUYECKHX YTBEPXKICHUU (TIpsSMbIe U
OT IPOTHUBHOIO), MPOBOAUTH CAMOCTOSITEIIBHO HECIIOXKHBIE J0KAa3aTelIbCTBA
MaTeMaTHYeCKUX (PaKTOB, BbICTpAaUBaTh apryMEHTAalLMIO, PUBOJUTH MPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKIACHMUS;

e BBIOMpaTh cHocoO pemeHus yueOHOM 3ajauM (CpaBHUBATh HECKOJBKO
BApUAHTOB  pELICHUs, BbIOMpaTh Hambojee  MOAXONAIMH ¢  Yy4ETOM
CaMOCTOSITEJIBHO BBIICJICHHBIX KPUTEPUEB).



Ba3oBble ucciieqoBarTe/bLCKHeE JeCTBUSA:

e  HCHOJB30BaTh BOMPOCH! KaK HCCIEAOBATEIbCKUI HHCTPYMEHT MO3HAHUS,
dopMynupoBaTh  BOMPOCH,  (DUKCHpYIOIIME  MPOTHBOpPEYHE,  MpoOJeMy,
CaMOCTOSITENIbHO YCTaHAaBIMBATh HMCKOMOE U JaHHOE, (OPMHUPOBATH THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO MO3UIINIO, MHEHHUE;

e TMPOBOAUTH MO CAMOCTOSITENILHO COCTABJIEHHOMY IUIAHY HECIIOKHbBIN
OKCIEPUMEHT, HEOONIbIIIOE HCCIEJOBAHUE IO YCTAHOBJICHHIO OCOOEHHOCTEN
MaTeMaTH4eCKOT0 00BbEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKIY COOOM;

e  CaMOCTOSITENTbHO  (OPMYyIUpPOBaTh OO0OOLIEHWS U BBIBOABI IO
pe3ynpTaraM  NPOBEAEHHOTO  HAOMIONEHHs,  UCCIEJOBaHMS,  OLIEHUBAThH
JOCTOBEPHOCTH MOJIyUYEHHBIX PE3yJIbTATOB, BEIBOJIOB U 0000IICHNUH;

e IPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IPOIECCA, & TAKKE BBIABUIaTh
NPEIOI0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBUSX.

Pabora ¢ undpopmanmeii:

e BBISBJSTh HEJOCTATOYHOCTh W M30BITOYHOCTH WH(OpPMAIMH, JAHHBIX,
HEOOXOUMBIX JIJISl pELIeHHs 3a/1a4H;

e BBIOMpaTh, AHAIM3MPOBATH, CUCTEMATU3UPOBATH W HHTEPIPETUPOBATH
MH(OPMAIIHIO PA3IMIHBIX BUAOB U POPM MPEICTABICHIS;

e BpIOMpaTh (GopMy MpencTaBieHUs HWHOOPMALMKA U WIUIIOCTPUPOBATH
pelaeMple 3a/1a4 CXeMaMu, TuarpaMMaMu, HHOW TpaduKoi U X KOMOWHAIMSIMH;

e OICHMBATH HAAEKHOCTh MHPOPMALUU MO KPUTEPHUSIM, MPEATOKEHHBIM
yuuTeneM Wi chopMyInpOBaHHBIM CAMOCTOSITENBHO.

KoMMyHUKaTHBHbIE YHUBepcaJIbHbIE yueOHbIe AeiicTBUS:

e BOCHOpUHUMATh U (OPMYIUPOBATH CYXKIEHUS B COOTBETCTBUU C
YCIOBUSIMU M IIENISIMU OOLIEHHUS, SCHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY
3pEHHsI B YCTHBIX M MHCbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHHS MO XOJy peIleHUs
3a71a41, KOMMEHTHPOBATh TIOJTY4YCHHBINA PE3yIbTaT;

e B XO0/€¢ OOCYXIEHHs 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOu
TEMBI, IPOOJIEMBI, pelIaeMOi 3aJaul, BHICKA3bIBaTh UJCH, HAIICJICHHbIEC Ha MOUCK
pEIIeHHsI, COIMOCTABISITh CBOM CYXXACHUS C CYXKICHHUSIMHU JPYTHX YYaCTHUKOB
auanora, oOHapy>KMBaTh pa3jiMuue W CXOJICTBO IMO3ULIMN, B KOPPEKTHOM (opme
(dbopMyIIMpOBaTh pa3HOTIaCHsl, CBOM BO3PAXKEHUS;

e TMPEACTABIATH  pe3yJlbTaThl  pEIICHUs  3aJaud, OKCIEPHUMEHTa,
UCCIIEIOBAHMsI, TPOEKTa, CAMOCTOSTENIbHO BBIOMpaTh (POpMAT BBHICTYIUICHHS C
y4€TOM 3a/1a4 Mpe3eHTANN U 0OCOOCHHOCTEN ayUTOpUH;

e TMOHMMAaTh ¥  HCIOJIb30BaTh  MPEUMYIIECTBA  KOMAaHIHOH |
MHIMBUYaTbHOM pabOThI IPH pelIeHUH yIeOHbIX MaTeMAaTHYECKUX 3a/1a4;

e TIPUHMMATH Il  COBMECTHOM  JEATENbHOCTH,  IUIAHUPOBAThH
OpraHU3alUI0 COBMECTHOW paboThl, pacHpeAensTh BUAbI padoT, 10rOBapUBaTHCS,
o0Cy’KaTh MPOIIECC U Pe3yabTaT padboThl, 00001IaTh MHEHUS HECKOJIBKUX JIIOJICH;

e Y4yacTBOBaThb B TpPYIIOBBIX (opmax paboTel (0OCyKAeHHs, OOMEH
MHEHHUSMHU, MO3TOBBIE INTYPMBI W APYTHUE), BBIIOJHATH CBOIO YacTh PabOTHI H
KOODIWHUPOBATh CBOU JIEHCTBHS C JAPYTUMH YJICHAMH KOMAaHJBI, OLCHHBATH



KaueCTBO CBOEro BKJAJa B OOIIMI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
YYaCTHHUKAaMU B3aUMO/ICHCTBUSI.

PeryassTuBHbIE yHUBeEpPCAJIbHbIE YUeOHbIE 1eliCTBUS

Camoopranusanus:

*  CaMOCTOSITEJIbHO COCTAaBJIATH IUIAH, AJITOPUTM pELIEHUS 3a7aud (UM €ro
4acTh), BBIOMpaATh CHOCOO pEImIeHUsS ¢ YYETOM HMEIONINXCS PECypcoB H
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaThb U KOPPEKTUPOBATH BAPUAHTHI
pelieHuit ¢ yaéTomM HOBOM MH(pOpMaIuu.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN HHTEJLJIEKT:

e BIAJECTh CIOCOOAMHM CaMOMNPOBEPKHU, CAMOKOHTpOJIS TIpolecca M
pe3yJibTaTa pelIeHns] MaTEMATHYECKOM 3a/1a4H;

e MPEIBHUAECTh TPYIHOCTH, KOTOPHIE MOTYT BO3HHUKHYTh IIPU PEUICHUU
3a/1aud, BHOCUTb KOPPEKTHUBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB,
HaWJIEHHBIX OIMMUOOK, BBISIBICHHBIX TPYIHOCTEH;

e  OIICHMBATh COOTBETCTBUE PE3YJIbTATA AEATEIbHOCTH MOCTABJIEHHOMN LENH
U YCIOBUSAM, OOBSCHATh NPUYWHBI JIOCTHKEHHUS WIH HEIOCTIKCHUS IICNH,
HAXOAHUTh OIIHUOKY, 1aBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIbTATHI

K xonmy oOyuenuss B 7 kjaacce oOydalOmIUMHCSA TOMYYHUT CIETYIOIINE
IPEIMETHBIE PE3YJIbTATHI:

Yucaa 1 BIYUCICHUA

BbinonHsaTh, coueTass yCTHbIE M MUChbMEHHBIE TPHUEMBI, apu(pMETHUUECKHE
JNEUCTBUS C PAlMOHAJIBbHBIMU YHCIIAMHU.

Haxonuth 3HayeHUsT YMCIOBBIX BBIPAXKEHUH, MPUMEHATH Pa3HOOOpa3HbIE
CrocoObl U MPUEMBI BBIUUCIEHUS 3HAYEHUN NPOOHBIX BBIPAXKEHUM, COAEpM AIINX
O0OBIKHOBEHHBIC U JIECATUYHBIC TPOOH.

[lepexonuth OT 0HOM (OPMBI 3aMUCH YHCEN K APYroil (mpeoOpa3oBbIBATH
JECATHUUHYIO Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATHYHYIO, B
YaCTHOCTH B O€CKOHEUHYIO JECITHUHYIO IPOOB).

CpaBHHBATh M YIIOPSA0YMBATH PALIMOHAIBHBIE YHCIIA.

OKpyTisaTh yucna.

BbINOMHATH MNPUKUAKY M OLEHKY pe3yJibTaTa BbIYMCICHUM, OIEHKY
3HQYEHWN YHCJIOBBIX BBIPAXKEHUNW. BBINOMHATH NEUCTBUS CO CTEHNEHSIMH C
HaTypaJlbHbIMU MTOKA3aTEISIMHU.

[IpyuMeHsATh NpU3HAKKM  JEIUMOCTH,  PA3JIOKEHHE HA  MHOXKUTEIU
HaTypalbHbIX YHCEIL.

Pemateb mpakTHKO-OpPUEHTHUPOBAHHBIE 33/1a4d, CBSI3AHHBIE C OTHOIIEHUEM
BEJINYMH, MNPONOPLUOHAIBHOCTBIO BEJIUYHMH, NPOLEHTAMHU, HWHTEPIPETUPOBATH
pe3yJIbTaThl PEIICHUS 3aJa4y C YYETOM OIPAHUYECHUM, CBSA3aHHBIX CO CBOMCTBAMHU
paccMaTpUBaEMbIX OOBEKTOB.

AnredpanyecKue BbIPaKeHUsA

Hcnonb3oBaTh anreOpanyeckyio TEPMUHOJOTHIO U CUMBOJIUKY, IPUMEHSTD
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepurara.



HaxonuTte 3HaueHus: OyKBEHHBIX BBIPQXKEHUH INpPU 33JaHHBIX 3HAYEHMSIX
IIEPEMEHHBIX.

BoimonusaTe  mpeoOpa3oBaHUS  IIEJIOTO  BBIPAXKEHHST B~ MHOTOWIEH
IpUBEIEHNEM MOJOOHBIX CIaraeMbIX, PACKPHITHEM CKOOOK.

BBINONHAT, YMHOXEHUE OJHOYJIEHA HAa MHOIOWIEH M MHOrO4YJeHa Ha
MHOTOYJICH, IPUMEHSTh (POPMYJIBI KBaJipaTa CyMMBI U KBaJipaTa pa3HOCTH.

OcylecTBIATh Pa3j0KEHWE MHOTOYJIEHOB HA MHOXKHUTEIM C MOMOUIBIO
BBIHECEHHUS 3a CKOOKM OOLIEr0 MHOXHWTENs, TPYNIHUPOBKU  CIIAraeMbIX,
IpUMEHEHUs (OPMYJI COKPAILIEHHOTO YMHOKEHUSI.

[TpumensTh IPe0Opa30BaHNsl MHOIOUWIEHOB JUIsl PEILIEHUS Pa3IMYHbIX 3a7a4
U3 MAaTEMAaTHKH, CMEXHBIX IIPEIMETOB, U3 PEAIbHON TPAKTHUKHU.

Hcnonbs30BaTh CBOMCTBA CTENEHEH C HATypPAJBHBIMU IIOKA3aTEIsIMH UL
IpeoOpa30BaHUs BIPAKECHUII.

YpaBHeHUs U HEPABEHCTBA

Pewars nuHENHBIE YpaBHEHUS C OAHOM IIEPEMEHHOM, NPUMEHsIA IPaBUIIA
IIepexo1a OT UCXOAHOTO YPAaBHEHUS K PaBHOCWIBHOMY eMy. [IpoBepsTs, ABnsercs
JIM YUCJIO KOPHEM YPaBHEHUS.

[TpumensTh rpaduueckre METOJbl MPHU PEIICHUU JIMHEHHBIX YpaBHEHHUHA U
UX CUCTEM.

[lonGupats mpuMepsl Map 4YHUCEN, SBJSIOMNIMXCSA PELICHHEM JUHEHHOTro
YPAaBHEHUS C IBYMsI [IEPEMEHHBIMU.

CrpouTh B KOOPJIMHATHOW IUIOCKOCTH TIpauK JMHEWHOTO YpAaBHEHMS C
IBYMsI IEPEMEHHBIMH, MOJIb3YACh TpaUKOM, MPUBOIUTH IMPUMEPHI PELICHUS
YPaBHEHUS.

Pemate cucTeMsl IByX JMHEHHBIX YPAaBHEHHH C JBYMsS IIEPEMEHHBIMU, B
TOM YHCJIE IpapUUECKU.

CocTaBisATh W pelaTh JHMHEHMHOE ypaBHEHUE WM CUCTEMY JIMHEWHBIX
YPaBHEHMM II0 YCJIOBHIO 3aJa4d, HWHTEPIPETUPOBATH B COOTBETCTBUHU C
KOHTEKCTOM 3a/1a4M MOJy4EHHBIN pE3yNbTaT.

DOyHKIUU

N300paxaTh Ha KOOpPAWHATHOW NPSIMOM TOYKH, COOTBETCTBYIOIINE
3aJaHHBIM KOOpJAMHATAM, JIy4H, OTPE3KH, HMHTEpPBAJbI, 3allMCBHIBATH YKCIIOBBIC
IPOMEXKYTKH Ha areOpanvdeckoM s3bIKeE.

OtrMeuaTh B KOOPAMHATHOM IIJIOCKOCTH TOYKH IO 3aJlaHHBIM KOOPAHMHATAM,
CTPOUTh rpaduKu TuHEHHBIX GyHKIMHA. CTpouTh rpaduk GyHKIHH Y = [X|.

OnucelBaTh ¢ TOMOIIbIO (YHKIMM H3BECTHBIE 3aBUCHMOCTH MEXAY
BEIMYMHAMU: CKOpPOCTb, BPEMS, DPACCTOSHME, IIEHA, KOJWYECTBO, CTOMMOCTb,
IIPOU3BOJUTENIBHOCTb, BpEMS, 00bEM pabOTHI.

HaxoauTs 3HaueHne QyHKIUHU [0 3HAYEHUIO €€ apryMeHTa.

[Tonnmats rpaduyeckuil cnoco0 MpeACTaBIeHUs U aHaiau3a UH(popMalmH,
U3BJIEKATh U MHTEPIPETUPOBATh HHPOPMAIUIO U3 TPA(UKOB pEaTbHBIX MPOIECCOB
Y 3aBUCHMOCTEM.



K konmy oOydenus B 8 kJacce oOydarOUIuics MOJYYHUT CIEAYIOLINE
MIPEIMETHBIE PE3YJIBTATHI:

Yucaa v BIYUCICHUSA

Hcnonws30BaTh HayajabHBIE NMPEACTABIEHUS O MHOYKECTBE JEHCTBUTEIBHBIX
YuCeN JJIsl CPAaBHEHUS, OKPYTJICHUS W BBIYUCICHUN, N300pakaTh ACHCTBUTEIHHBIC
YHUCJla TOYKaMH Ha KOOPJAMHATHOU MPSAMOU.

[IpuMeHATh TIOHATHE apU(PMETHUECKOTO KBAIPATHOTO KOPHS, HAXOAWTH
KBaJIpaTHbIE KOPHM, UCIOJB3YS MPU HEOOXOJUMOCTH KaJIbKYJISTOP, BBIMOJHSATH
npeoOpa3oBaHus BBIPAKEHUM, COJEPXKAIMX KBaJpaTHbIe KOPHU, HCHOIb3YS
CBOMCTBA KOPHEM.

Hcnonb30Bath 3anmucu OOJIBIIMX U MaJIbIX YKMCENl C TOMOIIBIO JAECATUYHBIX
npo0Oeit u creneneit uncna 10.

AsreOpandecKkue BbIPAKEHUS

[IpumMeHATP TIOHATHE CTENEHW C UENbIM I[IOKAa3aTeJIeM, BBINOJHATH
npeoOpa30BaHus BRIPAKECHUH, COAEPKAIUX CTETICHH C IETTBIM ITOKa3aTeIeM.

BrITIONTHATE TOXKIECTBEHHBIE MPEOOpPa30BaHUs PANMOHATIBHBIX BBIPAKCHHUI
Ha OCHOBE MPaBWJI ACHCTBUHN HAJ MHOTOYJICHAMH U alNreOpandecKuMu APOOsiMHU.

PacknanpiBaTh KBagpaTHBIN TPEXUIIEH HA MHOXKUTEIIN.

[IpumeHsaTs peoOpa3oBaHUs BHIPAKCHUHN JJIST PEIICHUS Pa3UYHBIX 3a7a4
Y3 MaTEMAaTUKH, CMEXKHBIX ITPEIMETOB, U3 PEATbHOU MMPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

Pewars nuHelHbIE, KBaApaTHbIE YPAaBHEHUS W PALIMOHAIBbHBIE YpAaBHEHUS,
CBOJISALLIMECS K HUM, CHCTEMBI IByX YPaBHEHH C IBYyMs IEPEMEHHBIMH.

[IpoBoauTH IpOCTENIINE UCCIIEIOBAHUS YPABHEHUN U CUCTEM YPABHECHUU, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX MpecTaBieHu (YCTaHaBIUBaTh, UMEET
JY YpaBHEHUE WJIM CHCTEMA YPABHEHUU PEIICHUS, €CIH HUMEET, TO CKOJBbKO, W
IIpoYee).

[TepexoauTh OT clOBeCHOW (HOPMYIUPOBKU 3ajaud K €€ anreOpandecKou
MOJIEIA C TIOMOIIBK) COCTABJICHUS YPAaBHECHUS WM CHCTEMBl YPaBHEHH,
VHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4X MOJYYECHHBIN PE3yJIbTaT.

[IprMeHsATh CBOMCTBA YHCIIOBBIX HEPABEHCTB Uil CPAaBHEHUS, OLICHKH,
pelIaTh JMHEWHBIE HEPABEHCTBA C OJIHOW NEPEMEHHOM M MX CUCTEMBI, JaBaTh
rpauYecKyr0 WJUTFOCTPAIMI0 MHOKECTBA PEIICHWA HEPABEHCTBA, CHUCTEMBI
HEPABEHCTB.

DyHKUNHA

[ToHuMaTh ¥ UCHONB30BATh (PYHKIIMOHAIbHBIE MOHATHS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHME O00O03HAYEHUS), ONpPENENsATh 3HAYEHUE (PYHKIUU IO 3HAYEHUIO
apryMeHTa, ONpeAeNiaTh CBOMCTBA PYHKIUU 1O €€ rpaduKy.

Ctpouts rpaduku 3J1eMeHTapHbIX (QYHKIMA BUAA:

y = k/x, y = x2, y = x3,y = [x|, y = VX, OIHCBIBATb CBOICTBA JHCIIOBOIL
byHKIMn 10 €€ rpaduKy.

K koHmy oOyuenus B 9 kJjacce 0OOydYarONMICS TOMYYUT CIEAYIOIIHE
MIPEIMETHBIE PE3YJIBTATHI:



Yucaa 1 BIYUCICHUA

CpaBHHBATh U YIIOPSA0YMBATh PAMOHAIBHBIE U UPPALMOHATIbHBIE YUCIIA.

BoimonusaTe apudmeTnueckue JEHCTBUS C pAlMOHATIBHBIMU YHUCIAMH,
codyeras YCTHbIE M IMCBMEHHbIE MPUEMBI, BBIIOJHATh BBIYUCICHHUS C
UPPALHOHATIBHBIMU YHCIAMU.

HaxomuTe 3HaueHMs1 CTeNeHEM C LEIbIMM IOKa3aTeJsIMA M KOPHEW,
BBIYMCIIATh 3HAUECHHS YACITOBBIX BBIPAKEHUI.

OKpyTIisTh JIEUCTBUTEIIBHBIC YHWCIA, BBIIOJHATH NPUKUAKY pPeE3yibTaTa
BBIYMCIICHUN, OLICHKY YHCIIOBBIX BBIPAKCHH.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHENHbIE M KBaJpPATHBIC YPABHEHUS, YPABHEHUS, CBOIALIUECST K
HUM, NIPOCTENIINE TPOOHO-PALMOHAIBHBIE YPABHEHMS.

Pemate cuctempl JByX JMHEHHBIX YPAaBHEHHMH C JBYMs IIEPEMEHHBIMU U
CUCTEMBI IByX YPAaBHEHHIA, B KOTOPBIX OJJHO YPABHEHUE HE SIBJIACTCS JIUHEHHBIM.

Pemates TekcTOBBIE 3amaud anreOpaMvecKuM CIOCOOOM €  TIOMOIIBIO
COCTaBJICHUS] YPABHEHHUSI MJIM CUCTEMBI IBYX YPABHEHHI C IByMs IEPEMEHHBIMHU.

IIpoBoauTHE MpOCTENUIINE UCCIIEIOBAHNS YPABHEHUN U CUCTEM YPABHEHHM, B
TOM YHCII€ C TPUMEHEHUEM TpadUuecKUX MpPeCTaBIeHUN (yCTaHABINBATh, UMEET
JU ypaBHEHUE WJIM CUCTEMA YPaBHEHUN PELIEHUsS, €CIM MMEET, TO CKOJBbKO, H
IIpovee).

Pemarp nMHEWHbIE HEpPAaBEHCTBA, KBAJPATHBIE HEPABEHCTBA, M300pakaTb
pelIeHUE HEPABEHCTB HA YHUCIIOBOW IPSMOM, 3allUCHIBATh PELICHUE C MOMOIIBIO
CHUMBOJIOB.

Pemate cucTeMBl JIMHEWHBIX  HEPaBEHCTB, CHUCTEMBI HEPABEHCTB,
BKJIFOUAIOLIME KBAJpPAaTHOE HEPABEHCTBO, H300pa)kaThb pEILICHHE CUCTEMBI
HEPaBEHCTB Ha YMCJIOBOM IIPSIMOM, 3alIUCHIBATh PEIICHNE C IOMOIIBIO CHMBOJIOB.

Hcnonbs30BaTh HEPABEHCTBA MIPU PELLIEHNUN PA3IUYHbIX 3aa4.

DOyHKIUU

Pacrio3naBate (yHKUIMH W3y4deHHbIX BUAOB. [loka3biBaTh cxemMaTHYeCKU
pacnojoXeHnue Ha KOOPAMHATHOM MIOCKOCTU rpaduKoB (PYHKIMM BUA: y = kX, y
=kx+b y=kix,y=ax2 + bx + ¢, y = x3, y = x, y = |x|, B 3aBHCHMOCTH OT
3HaYeHUH K03()(PUIIMEHTOB, ONMUCHIBATH CBONCTBA (DYHKIIHIA.

Crtpouth u M300paxaTh CXeMaTUYeCKu rpaduKy KBaApaTUYHBIX (PYHKIIUH,
ONMCHIBATh CBOWCTBA KBaIpaTUUHBIX (YHKIUHI 10 UX rpaduxam.

Pacnio3naBaTh KBaJpaTU4HYIO (PYHKIHIO 110 (hopMyIie, IPUBOAUTH IPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 pearibHON XKU3HU, PU3UKU, TEOMETPUU.

Yucii0BbIe NMOCIEA0BATEILHOCTH M IIPOIPECCHH

Pacno3naBaTh apudmMeTnyecKkyro M TIE€OMETPHUYECKYIO IPOTpPECCUU IpU
Pa3HbIX CIOCO0AX 3a7aHMsl.

BoInonmHAT  BBIYMCIEHUS C HUCHOJAb30BaHHEM (QOpPMYyT nN-ro WieHa
apu(MeTHYECKON U TEOMETPUUYECKOM MPOrpecCcrii, CyMMBI IIEPBBIX N YJICHOB.

N300paxaTh YJeHBl MOCIEAOBATEIbHOCTH TOYKAMU Ha KOOPIWHATHOU
IIJIOCKOCTH.



Pemate 3amaum, CBSI3aHHBIE C YMCJIOBBIMH MOCJIEAOBATEILHOCTSIMHM, B TOM
YHUCJIe 33/1a4M U3 PEATbHON KU3HU (C UCTIOJIh30BAHUEM KaIbKYJIATOPA, MU(PPOBHIX
TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJsnvecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uu¢poBbIe)
Ne n/m NMPorpamMmbl Bcero Koutponbubie | Ilpakrudeckue o0pa3oBaTejibHbIE
padoThI padoThI pecype

1 Yucna u BeauciieHusd. ParimoHanbHEIE UKcia 25 1 ngjg&f&igﬁ% £415b90

2 Anrebpanyeckue BhIpaXKeHUs 27 1 E’ ::S;«I/P/I;T:;sigg/% £415b90
Bbub6anorexa [IOK

3 YpaBHCHNA 1 HEPABEHCTBA 20 1 https://m.edsocl)l.ru/7f415b9o
Bbub6anorexa [IOK

4 Koopaunats! u rpadpuku. OyHKIUN 24 1 https://m.e dsogru 17§415b90
Bbu6mmoreka [JOK

5 Tosropenne u o6obmerme 6 1 https://m.eds00.ru/7f415b90

OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102 5 0




8 KUIACC

KoanuyecTBo 4acoB JJIeKTPOHHBbIE
HanmeHoBaHMe pa3/ie/ioB U TeM (uudpoBbie)
Ne i/ NporpaMMEl Beero KOﬁHTpOJIbele I'IpﬁaKaneCKne 06PA30BATEBHBIE
padoTbI padoThbI pecypeb
bu6mmoreka [IOK
1 Yucna u Beiuncnenus. KBaaparHeie KOpHU 15 https-//m.edsoo.ru/7f417af8
) Yucna v Berunciienns. CTeneHb ¢ 1eJIbIM 7 bubmnorexa [JOK
IOKa3areyieM https://m.edsoo.ru/7f417af8
3 Anre6panueckue BelpaxeHus. KBagpaTHslii 5 1 bubmmoreka [JOK
TPEXWIECH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BhIpaKeHHUS. 15 1 bu6mmoreka [IOK
Anrebpanueckas 1poOb https://m.edsoo.ru/7f417af8
5 VYpaBHenus u HepaBeHcTBa. KBagpaTHbie 15 1 bubnnorexa [HOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHUs 1 HepaBeHCTBA. CHUCTEMBI 13 bubmmoreka [JOK
YPaBHEHHMU https://m.edsoo.ru/7f417af8
Bbu6nmuoreka [JOK
7 VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
8 PyHKIEH. OCHOBHEIE NOHATHA > https://m.edsoo.ru/7f417af8
Bbu6nmuoreka [JOK
? PyHKuun. Hucnobie GyHKiImN ? https://m.edsoo.ru/7f417af8
Bbu6nmuoreka [JOK
10 TosTopenne u 0Godmennue 6 2 https://m.edsoo.ru/7f417af8
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




9 KVIACC

KoanuectBo 4acoB JJIeKTPOHHBbIE
Ne HanmeHoBaHMe pa3iesioB U TeM K n (uudpoBbie)
n/n NMpOrpamMmbl Beero 06HTp0.JII>HbIe p :KT"quKHe o0pa3oBaTe/bHbIE
padoThI padoTsl pecypesI
1 Uucna u Beruucienus. JleficTBUTENbHBIE YK CIIa 9 bubmorexa LIOK
) https://m.edsoo.ru/7f419d08
’ YpaBHEHUS U HEPABEHCTBA. Y PABHEHUS C 14 1 bubanorexa [HOK
OJIHOM MEepPEeMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CHCTEMBI 14 1 bubmmoreka [IOK
YpaBHEHUU https://m.edsoo.ru/7f419d08
Bbubnmuoreka [JOK
4 VYpaBHeHus u HEpaBeHCTBA. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
> PynKiyn 16 ! https:/m.edsoo.ru/7f419d08
Bbu6nuoreka [JOK
6 YucaoBble MOCIEA0BATENILHOCTH 15 1 https://m.edsoo.ru/7f419d08
7 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATHU3 AL 13 1 Bbu6nmuoreka [JOK
3HaHUHU https://m.edsoo.ru/7f419d08
OBHIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 102 6 0




IHOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
KoJsmnyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara nudposeie
Tema ypoka
n/n yp Bcero KoﬁﬂTpom’m’le HpﬁaKT"quR"e u3ydyeHusi oOpa3oBaTejibHbIE
padoThl padoThl pecypesi
1 [ToHsiTHE palMOHATIBHOTO YHCIIA 1
> Apudmernueckue TeUCTBUS C 1
paIMoHaIbHBIMU YHCIIAMU
3 Apudmernueckue T1eUCTBUS C 1
paIMoHaIbHBIMU YHCIIAMU
4 Apudmernueckre AeHCTBHS C 1
paIrMoHaIbHBIMH YHCIIAMU
5 Apudmernueckue TeUCTBUS C 1
paIMoHaIbHBIMU YHCIIAMU
6 Apudmernueckre AeHCTBHS C 1
paIrMoHaIBHBIMH YHCIIAMU
7 CpaBHeHuUe, yIOpsIOYMBaHNC 1
paIMOHATFHBIX YHCE
3 CpaBHeHue, ynopsiJouuBaHue 1
paIrMOHATBHBIX YHCEIT
9 CpaBHeHue, ynopsiJouuBaHue 1
paIrMOHAIBHBIX YHCEIT
10 CreneHs ¢ HATYPaAILHBIM IIOKA3aTeIeM 1 Bubmioreka LIOK
yp https://m.edsoo.ru/7f4211de
11 CreneHb ¢ HATYpaJILHBIM ITOKa3aTeIeM 1 Bubmnorexa HOK
M https:/m.edsoo.ru/7f421382
12 CreneHs ¢ HATYPaAILHBIM IIOKA3aTeIeEM 1 Bubmnorexa HOK
yp https://m.edsoo.ru/7f42154e
13 CreneHs ¢ HATYPaAILHBIM IIOKA3aTeIeEM 1 Bubmioreka LIOK
yp https://m.edsoo.ru/7f4218be




14

CreneHb ¢ HaTypaJIbHBIM [T0OKA3aTEIEM

Pemennie oCHOBHBIX 3a/1a4 Ha JpoOH,

15 IIPOLIEHTHI U3 PEaIbHON MPAKTUKH
16 Pemrenne ocCHOBHBIX 3anat Ha Ipobu,
MIPOLICHTHI U3 peaJIbHON MPAKTUKU
17 Pemenre ocCHOBHBIX 3auz[aq Ha J1po0w,
IIPOLIEHTHI U3 PEaIbHON MPAKTUKH
18 Pemrenne oCHOBHBIX 3anat Ha Ipobu,
MIPOLIEHTHI U3 peaJIbHON MPAKTUKU
19 [Ipu3Haku nenumocTy, pa3iaoKeHUs Ha
MHOXHUTEJIHN HATYPaJIbHBIX YHCEl
20 [Ipu3Haku genuMocTy, pa3iaoKeHUs Ha
MHOHUTEIHN HATYPAJIbHBIX YHCEIT
71 Peanbnpie 3aBucumoct. [Ipsmast u o6parHas
IIPONOPLUOHAIBHOCTH
2 Peanbubie 3aBucumoctH. [Ipsamas u obpatHas
MIPONOPLUUOHAIBHOCTH
23 Peanbubie 3aBucumoct. [Ipsmast u o6parHas
IIPONOPLIUOHAIBHOCTH
o4 Peanbnpie 3aBucumoct. [Ipsmast u o6parHas
IIPONOPLIUOHAIBHOCTH
25 'IVCOHTpOJIBHaH pabota o Teme
Panmonanpueie yuciaa'
26 ByKBEHHBIE BbIpaKEHUS bubmiorexa LIOK
https://m.edsoo.ru/7f41feec
27 ®opMyiibl
28 DopmyIsl
29 [lepemennsbie. JlonycTuMble 3HAUCHUS
MIEPEMEHHBIX
30 [IpeoOpa3oBanre OYKBEHHBIX BBIpaKEHUH, bubmmoreka [JOK

PACKpBITHE CKOOOK M IPHUBEACHHUE MOI00HBIX

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




cl1araCmMbIX

ITpeoOpa3oBanue OyKBEHHBIX BBIpAKEHUH,

31 aCKPBITHE CKOOOK U MPUBEACHUE ITOI00HBIX Eubmuorexa LIOK
pacKkp PHBCI A https://m.edsoo.ru/7f41£d70
clIaraeMbIX
[TpeoOpazoBanre OYKBEHHBIX BBIPAKEHUH,
32 PaCKpBITHE CKOOOK M TIPUBEACHHUE TTOI00HBIX
clIaraeMbIX
[TpeoOpazoBaHre OYKBEHHBIX BBIPAKEHUH,
33 PaCKpBITHE CKOOOK M TIPUBEACHHE TTOI00HBIX
clIaraeMbIX
34 CBoiicTBa CTeNEHU C HATYpaIbHBIM bubmmoreka [JOK
MOKa3aTeJIeM https://m.edsoo.ru/7f421382
35 CBoiicTBa CTeNEHU C HATYpaIbHBIM bubnnorexa [HOK
MOKa3aTeJIEM https://m.edsoo.ru/7f42154e
36 CBolicTBa CTENEHU C HATYpPaIbHbIM bubmmoreka [JOK
OKa3aTeieM https://m.edsoo.ru/7f4218be
Bbu6nmuoreka [JOK
37 MuoroaeHs! https://m.edsoo.ru/7f42276e
bu6mmoreka [IOK
38 Muorounenst https://m.edsoo.ru/7f422930
39 CnoxxeHue, BBIYUTAHUE, YMHOKEHHE bu6mmoreka [IOK
MHOTOYICHOB https://m.edsoo.ru/7f422af2
40 CnoxeHune, BBIYUTaHUE, YMHOKEHUE Bbu6nuoreka [JOK
MHOI'OYJICHOB https://m.edsoo.ru/7f422cc8
41 CnoxxeHue, BBIYUTAHUE, YMHOKEHHE bu6mmoreka [IOK
MHOTOYICHOB https://m.edsoo.ru/7f422fca
1 CnoxeHune, BBIYUTaHUE, YMHOKEHUE Bbu6nmuoreka [JOK
MHOI'OYJICHOB https://m.edsoo.ru/7f423182
43 DopMyIIBl COKPAIIEHHOTO YMHOXKECHUSA Bubmnorexa HOK
PMY paitl y https://m.edsoo.ru/7f42432a
44 @opMyIIbl COKPAIIEHHOTO YMHOXKEHUS bubmaorexa LIOK

https://m.edsoo.ru/7f42464a




Bbu6nmuoreka [JOK

45 PopmyTbi COKPAIIEHHOTO YMHOXKEHH https://m.edsoo.ru/7f424c12
46 @opMyIIbl COKPAIIEHHOTO YMHOXKEHUS bubmorexa LIOK
https://m.edsoo.ru/7f424fd2
47 DopMyJIbl COKPAILIEHHOTO YMHOXKEHUS bubmorexa LIOK
https://m.edsoo.ru/7f4251d0
48 Pa3noskeHre MHOrO4JI€HOB HA MHOKUATEIN bubmorexa LIOK
https://m.edsoo.ru/7f423312
49 Paznoxenre MHOTOYWICHOB Ha MHOKUTEIIHN bubmorexa LIOK
https://m.edsoo.ru/7f4237fe
50 Pa3nokeHre MHOrO4JI€HOB HA MHOKUATEIU bubmorexa LIOK
https://m.edsoo.ru/7f4239de
51 Paznoxenre MHOTOYICHOB Ha MHOKHUTEIIHN
57 KonrponsHast pabora o Teme
"AnreOpandeckue BeIpakeHus "
53 VYpaBHeHHe, paBuiIa IpeoOpa3oBaHUs }
YpaBHEHUs, PABHOCUJIBHOCTh YPaBHEHUU
54 Jluneitnoe YPaBHEHHE C OJHOM UnepeMeHHoﬁ,
pelieHne JIMHEMHBIX YpaBHEHHM
55 JIuHeliHOe ypaBHEHHE C OJHOM IEPEMEHHON, bubnuoreka [IOK
pelIeHNE JIMHEHHBIX YPAaBHEHUM https://m.edsoo.ru/7t420482
56 Jluneitnoe YPaBHEHHE C OJIHOM UnepeMeHHoﬁ,
pelieHne JIMHEMHBIX YpaBHEHUI
57 Pemrenue 3a1au ¢ moMoIbIO YpaBHEHH buGnnorexa LIOK
https://m.edsoo.ru/7f42064e
58 Pemrenue 3a1au ¢ moMoIbIO YpaBHEHHI bubmorera [TOK
https://m.edsoo.ru/7f420806
59 Pemenue 3aga4 ¢ moMoIb0 ypaBHEHUN Bubmnorexa HOK
https://m.edsoo.ru/7f4209a0
60 Pemrenue 3a1au ¢ noMoIbIO YpaBHEHHM bubmorera [IOK
https://m.edsoo.ru/7f420e6e
61 JIuneliHOe ypaBHEHHE C IBYMS bubmuoreka [IOK




MIEPEMEHHBIMH U €r0 rpaduk

https://m.edsoo.ru/7f427¢32

JIuHeliHOEe ypaBHEHUE C IBYMs

bu6mmoreka [IOK

62 MepEMEHHBIMH U €T0 TpaduK https://m.edsoo.ru/7f427e8a
63 Cucrema IByX JINHEVHBIX YPAaBHEHHI C bubmmoreka [JOK
JIByMs IIEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema 1ByX JTUHENHBIX YPAaBHEHHH
JIBYMsI IEPEMEHHBIMU
65 CucreMa IByX JUHEUHBIX YPaBHEHUH C
JIByMsI IEpEMEHHBIMU
66 CucreMa IByX JUHEUHBIX YPaBHEHUH C
JIByMsl IEpEMEHHBIMU
67 Pemenue cucrem ypaBHEeHUH buGmnorexa LIOK
https://m.edsoo.ru/7f4284de
68 Pemenue cucrem ypaBHEHUI bubmiorexa LIOK
https://m.edsoo.ru/7f42865a
69 Pemenne cucrem ypaBHeHUH bubmorexa LIOK
https://m.edsoo.ru/7f4287d6
70 Pemenue cucrem ypaBHEHUI
71 Pewenue cucreM ypaBHEeHUN
7 KonrponbHast pabora o teme "JIunelinsie bubmmoreka [IOK
ypaBHEHHS " https://m.edsoo.ru/7f421044
73 Koopaunara Touku Ha npsiMoit buGmnorexa LIOK
https://m.edsoo.ru/7f41de76
74 UucoBble IPOMEKYTKH bubmorexa LIOK
https://m.edsoo.ru/7f41dff2
75 UucioBbie TPOMEKYTKH
76 Paccrosinue MEXLy ABYMs TOUKaMH
KOOpJAUHATHON IPSIMOM
77 Paccrosiaue ME Ly ABYMsl TOUKaMH
KOOpJAMHATHON IPSIMOM
78 IIpssMoyronbHas cucTeMa KOOpAUHAT HA bubnuoreka [IOK

IIJIOCKOCTH

https://m.edsoo.ru/7f41e16e




79 IIpssMoyronbHas cucTeMa KOOpAUHAT HA bubnuoreka [IOK
JIOCKOCTH https://m.edsoo.ru/7f41e42a
bu6mmoreka [IOK
80 [Tpumepst rpadukoB, 3a1aHHBIX (HOPMYIIaMU https-//m.edsoo.ru/7f41e8a8
Bbu6nmuoreka [JOK
81 [Tpumeps! rpadukoB, 3aaHHBIX HOpPMYTaMU hitps-//m.cdsoo.ru/7f41ed80
82 [Tpumeps! rpaduKoB, 3a1aHHBIX HOpMyTaMH
83 Yrenue rpa)ukoB peaibHBIX 3aBUCUMOCTEN bubmaorexa LIOK
https://m.edsoo.ru/7f41ea24
84 Utenue rpadMKOB peasIbHBIX 3aBUCHMOCTEH
Bbu6nmuoreka [JOK
85 Honstue ynkumn https://m.edsoo.ru/7f41ef06
86 I'padux pyHKINU
. N Bbu6nmuoreka [JOK
87 CrolicTsa dymiimii https://m.edsoo.ru/7f41078
N N bubmuorexa [JOK
88 CroficTea (ymiayii https://m.edsoo.ru/7f41f1fe
. Bbu6nmuoreka [JOK
89 Jlunciinas QyHKUuA https://m.edsoo.ru/7f427282
. bu6mmoreka [IOK
20 Jluneitnas dymKus https://m.edsoo.ru/7f427412
N Bbu6nuoreka [JOK
91 [Toctpoenue rpaduka nuHeitHONW QyHKIUN hitps-//m.cdsoo.ru/7f426d1e
92 [Toctpoenue rpaduka TuHEHHONW QYHKIIUN
93 C'paduk Gpyakimu y =[x|
94 I'paduk pynkiwn y =[x|
KonTtponsHasg pabora o teme "KoopauHaTsl
95 u rpag)m(n (D}II)HKI_II/II/I" / Bcepoccnﬁlc)fc[aﬂ Bubmioreka LIOK
) https://m.edsoo.ru/7f41£50a
poBepoyHas pabora
9 HroroBas koHTpoJIbHAs paboTa / bubmmoreka [JOK
Bcepoccuiickas npoBepodHasi pabota https://m.edsoo.ru/7f429c6¢
97 IToBTOpEHNE OCHOBHBIX MTOHSITUNA U METOJIOB




Kypca 7 kinacca, 0000IIeHIe 3HAHHIA

98 IToBTOpEHME OCHOBHBIX MOHATHI U METOJ0B 1 bubnuoreka [IOK

Kypca 7 kinacca, 000011eHne 3HaHU I https://m.edsoo.ru/7f429£32
99 [ToBTOpEHNE OCHOBHBIX MOHITHI U METOJIOB 1 bubmmoreka [JOK

Kypca 7 kiacca, 00001IeHre 3HaHUH https://m.edsoo.ru/7f42a0e0
100 [ToBTOpEHME OCHOBHBIX MOHATUI U METOJIOB 1

Kypca 7 kinacca, 000011eHue 3HaHU I
101 [ToBTOpEHME OCHOBHBIX MOHSATHUI U METOJIOB 1 bubanorexa [HOK

Kypca 7 kiacca, 000011eHre 3HaHUH https://m.edsoo.ru/7f42a27a
102 [ToBTOpEHNE OCHOBHBIX MOHITHI U METOJIOB 1 bubmmoreka [JOK

Kypca 7 kiacca, 00001ieHre 3HaHUH https://m.edsoo.ru/7f42a900
OBIIEE KOJIMYECTBO YACOB I10 102

ITPOTPAMME




8 KUIACC

KoanuecTBo 4acoB JJIeKTPOHHBbIE
Nen/m Tema ypoka Beero Kontpoasnbie IIpakTnueckue fllj;‘?el{l/lﬂ :)lgg:ll;zl;zl:enbﬂm e
padoThI padoThI pecypee
1 KBanpaTHbIli KOpEHb U3 YHCIIA 1 bubmorexa LIOK
https://m.edsoo.ru/7f42d452
2 [TonsiTne 06 UppaIrOHAILHOM YHCIIE 1 buGnnorexa LIOK
https://m.edsoo.ru/7f42eaaa
3 JecsiTuunble MpUOTMKEHUS 1
UPPALMOHATIBHBIX YUCEN
4 JlecsiTuuHbIe TPUOTUKCHUS 1
UpPPALMOHATIBHBIX YHCET
5 JlelicTBUTEIIbHBIC YHCIIA 1
6 CpaBHEHME AEHCTBUTEIBHBIX YHCEI 1
7 CpaBHeHuE 1ENCTBUTENBHBIX YUCEI 1
8 Apudmernueckuii KBaapaTHbBII KOPEHb 1
9 YpaBHeHue Buaa x? = a 1
10 CaoticTBa apu(pMEeTUUECKUX KBAPATHBIX 1 bubnnorexa [HOK
KOpHEM https://m.edsoo.ru/7f42d862
11 CaolicTBa apu(pMeTHUYECKUX KBAJPAaTHBIX 1 bubmmoreka [JOK
KOpHEH https://m.edsoo.ru/7f42d862
12 [IpeoOpazoBaHne YNCIOBBIX BHIPAXKECHUH, 1 bubmmoreka [IOK
COJIEpKAILMX KBAaAPAaTHBIE KOPHU https://m.edsoo.ru/7f42dd26
13 [IpeoOpazoBaHne YNCIOBBIX BHIPAXKECHUH, 1 bubnuoreka [IOK
COJIEpKAILMX KBAaAPAaTHBIE KOPHU https://m.edsoo.ru/7f42ded4
14 [TpeobpazoBaHne YUCIOBBIX BHIPAKEHUH, 1 bubmmoreka [JOK
COJIEpKAIMX KBaApaTHble KOPHU https://m.edsoo.ru/7f42e0be
15 [IpeoOpazoBaHne YNCIOBBIX BHIPAXKECHUH, 1 bubnuoreka [IOK
COJIEpKAILMX KBaApaTHbIE KOPHU https://m.edsoo.ru/7f42e262




Bbu6nmuoreka [JOK

16 (CTeneHp ¢ neNbM MoKasaTenem https://m.edsoo.ru/7f4354a4
CrangapTtHas 3anuch yrcia. Pazmepsl
00BEKTOB OKPYIKArOIero Mupa (ot
17 3JIEMEHTA Hli)}(, ‘-IaCTHI/Il 0 KOI;ME/IIIGCKI/IX bubmorexa LIOK
P A https://m.eds00.ru/7f436098
00BEKTOB), UTUTEIIBHOCTH MTPOIIECCOB B
OKPYXAIOIeM MUPE
18 CBoiicTBa CTENEHH C IIEJIBIM IT0Ka3aTeIeM bubanorexa LIOK
1t https://m.edsoo.ru/7f435648
19 CBoiicTBa CTENEHH C 1IEJIBIM ITOKa3aTelIeM bubanorexa LIOK
= https://m.edsoo.ru/7f435648
20 CBoiicTBa CTENEHH C 1IEJIBIM ITOKa3aTeIeM Bubmnorexa HOK
I https://m.edsoo.ru/7f435648
21 CBolicTBa CTENEHH C IEJIBIM ITOKa3aTeIeM bubmorexa LIOK
H https://m.eds00.ru/7f43599a
22 CBoliCTBa CTEIICHU C IEIbIM ITOKa3aTelIeM Eubmuorexa LIOK
I https://m.edsoo.ru/7f435ed6
23 KBanpaThslii TpéxuneH
24 KBagpaTHbIl TpEXWICH
75 Pa3znoxxeHne kBagpaTHOro TpéXusaeHa Ha bubmmoreka [JOK
MHOXUTECIU https://m.edsoo.ru/7f42fd38
26 PaznoxeHune kBagpaTHOro TpEXUsaeHa Ha bubanorexa [HOK
MHOKHUTEIHN https://m.edsoo.ru/7f42fd38
KonTtponsHas padora 1o remam
27 "KBap aTHBIE Eo HU. CTereHn bubmorexa LIOK
P . PHH. N ) https://m.edsoo.ru/7f42ec80
KBaspaTHbIl TpexwieH
bu6mmoreka [IOK
28 Auredparieckas 1poor https://m.edsoo.ru/7f430382
9 JlomycTrMble 3HaYCHHSI IEPEMEHHBIX,
BXOJISIIIIUX B aIreOpanvecKre BRIPAKCHHS
30 JlomycTuMble 3HaUYCHUS IEPEMEHHBIX,

BXOJISIINX B IreOpanveckue BhIpaKeHUs




31 OCHOBHOE CBOMCTBO aredpandecKoi bubanorexka [JOK
Ipodu https://m.edsoo.ru/7f4308e6
32 Coxpamerne apobeii Effﬁfffiggﬁmsoaz;a
33 Coxpauierne podeit Efffﬁ&ffsig%msomAm
34 Coxpamerne npobeii Efffﬁ&ffsig%msomAm

35 CrnoxeHue, BBIYNTaHUE, YMHOKEHHE U bubmmoreka [JOK
JieneHue anredpanyeckux apooeit https://m.edsoo.ru/7f43128c

36 CrnoxeHue, BBIUUTAaHUE, YMHOKEHHUE U Bbu6nmuoreka [JOK
JIeTICHUE aJIreOpandecKux Ipooei https://m.edsoo.ru/7f4315¢c0

37 CrnoxeHue, BBIUUTAHUE, YMHOKEHHUE U bu6mmoreka [IOK
JIeTICHUE aJIreOpandecKux Ipooei https://m.edsoo.ru/7f4318c2

33 CroxeHue, BBIYNTaHUE, YMHOKEHHE U bubmmoreka [JOK
JeneHue anredbpanyeckux Apooeit https://m.edsoo.ru/7f431a20

39 [IpeoOpazoBanue BBIpAXKEHHA, COACPIKALIIX bubnuoreka [IOK
anreOpanveckue apoou https://m.edsoo.ru/7f43259¢

40 [TpeobpazoBanue BbIpaKeHH, COIEpPIKaLINX bubmmoreka [JOK
anreOpanyeckue qpodu https://m.edsoo.ru/7f432736

41 [IpeoOpazoBanue BBIpAXKEHHA, COACPIKALIIX bubnuoreka [IOK
anredpanveckue apoou https://m.edsoo.ru/7f432736

1 KoHnTtponbHas paborta mmo Teme bubanorexa [HOK
"Anrebpanyeckas qpo0s" https://m.edsoo.ru/7f431d36

43 KBangparnoe ypaBHeHue BH6J_IHOTeKa HOK
https://m.edsoo.ru/7f42eela

44 Henonnoe kBafpaTHOE ypaBHEHUE bubmorexa LIOK
https://m.edsoo.ru/7f42eela

45 HenonHoe kBanpaTHOE ypaBHEHUE buGmnorexa LIOK
https://m.edsoo.ru/7f42eela

46 dopMya KOpHEW KBaIpaTHOIO YPaBHEHUS bubmorexa [IOK

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




Bbu6nmuoreka [JOK

47 dopmyiia KOpHEN KBaJpaTHOTO YPaBHEHUS https://m.edsoo.ru/7f426366
48 dopMya KOpHEW KBaIpaTHOIO YPaBHEHUS bubmorexa LIOK
https://m.edsoo.ru/7f42f5a4
49 Teopema Buera Etptlfglljr?:;s?)gg/%f42fefo
30 Teopema Buera Efffif/ﬁfgifﬁﬁmsoom
51 Pewenne ypaBHeHui, CBOAAIIMXCS K bubmmoreka [JOK
KBaJpaTHbIM https://m.edsoo.ru/7f43c542
52 Pewienne ypaBHeHuUM, CBOAAIIMXCS K bubnuoreka [IOK
KBaJpaTHbIM https://m.edsoo.ru/7f43¢3d0
53 [Tpocreiimue ApoOHO-palnOHATIEHBIE bubmmoreka [JOK
YpaBHEHUS https://m.edso0o.ru/7f4328¢c6
54 [Ipocreiimme ApoOHO-palMOHATBHbIE bu6mmoreka [IOK
YpaBHEHUS https://m.edsoo.ru/7f432b6e
55 Pernienne TEKCTOBBIX 33124 C TTOMOIIBIO bubmuorexa [JOK
KBaJpaTHbIX YPAaBHEHUM https://m.edsoo.ru/7f42f75¢c
56 Pemienne TeKCTOBBIX 3a/1a4 ¢ TOMONIBIO bubmuorexa [JOK
KBaJPaTHBIX YPaBHECHUU https://m.edsoo.ru/7f42{8f6
57 KonTtponsHas padora no Teme "KBanparusie bubnuoreka [IOK
ypaBHEeHUS" https://m.edsoo.ru/7f4301f2
JIuHeitHoe ypaBHEHHE C IBYMS
58 IIEPEMEHHBIMH, €T0 rpaduK, IPUMEPHI
peuieHusl ypaBHEHUH B LENBIX YHCIAX
JIuHeitHoe ypaBHEHHE C IBYMS
59 IEPEMEHHBIMH, €T0 rpauK, IPUMEPHI
peuieHusl ypaBHEHUH B LENBIX YHCIAX
JIuHeitHoe ypaBHEHHE C IBYyMS
60 IIEPEMEHHBIMH, €T0 rpaduK, IPUMEPHI
peuleHusl ypaBHEHUH B LENBIX YHCIAX
61 Pemienne cucrtem IByX JIMHEHHBIX




YPAaBHEHUH C ABYMS IEPEMEHHBIMU

Pewienue cucreM IByX JIMHEMHBIX

62 o
YpaBHEHUH € IBYMsI IEPEMEHHBIMU
63 Pemenue cucrem AByX JIMHEHHBIX
ypaBHEHUU C ABYMSI IEPEMEHHBIMU
64 IIpuMepsl perieHust CUCTEM HEITMHENHBIX
YpaBHEHUH € JIBYMsI IEPEMEHHBIMU
65 [IpumMepsl perieHrs CUCTEM HETMHEMHBIX
ypaBHEHUU C ABYMSI IEPEMEHHBIMU
I'pacdudueckast maTEpOpEeTaIs YPAaBHEHHUS C
66 2[113) 1%1)51 mne eMeHHHl\I/)[I/IpI/I CI/ICTeN}II IJ)II/IHei/'IHIJIX bubanorexa [IOK
M TED https://m.edsoo.ru/7f43d6d6
YpaBHEHUH € JIBYMsI IEPEMEHHBIMHU
I'pacdudueckast maTEpOpEeTaII YPAaBHEHHUS C
67 2[113) 1%1)51 mne eMeHHHl\I/)[I/IpI/I CI/ICTeN}II IJ)II/IHei/'IHIJIX bubanorexa [IOK
M TED https://m.edsoo.ru/7f43d6d6
YpaBHEHUH € JIBYMsI IEPEMEHHBIMU
63 Pemenne TekcTOBBIX 3a71a4 ¢ TOMOIIBIO
CHCTEM YpaBHEHHUI
69 Permrenune TeKCTOBBIX 33124 C IOMOIIBIO
CHCTEM YpaBHEHUI
70 Pemenne TekcTOBBIX 3a71a4 ¢ TOMOIIBIO
CHCTEM YpaBHEHHUI
71 YucnoBble HEpaBEHCTBA M UX CBOMCTBA
72 YucnoBble HEpaBEHCTBA M X CBOMCTBA
73 HepaBeHcTBO ¢ 0J1HOM TEepeMEHHON
JIvHeiiHbIe HEpaBEHCTBA ¢ OJHOM Bbu6nmuoreka [JOK
74 N
IIEPEMEHHON U UX PEIICHUE https://m.edsoo.ru/7f42c692
JInHeHbIE HEPAaBEHCTBA C OJHOM bu6mmoreka [IOK
75 N
IIEPEMEHHOM U UX pELICHUE https://m.edsoo.ru/7f42c840
76 JIvHeitHbIe HEpaBEHCTBA C OJHOM
NIEPEMEHHOM U UX PEILICHUE
77 CucreMbl TUHEUHBIX HEPABEHCTB C OJHOM bu6mmoreka [IOK




NIEPEMEHHOMN U UX PEILICHUE

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

CucreMbl TMHENHBIX HEPABEHCTB C OAHOMN

bu6mmoreka [IOK

8 MIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f42cd2c
79 CucreMbl TUHEUHBIX HEPABEHCTB C OJJHOM
NIEPEMEHHOM U UX PEILICHUE
50 mopaencrsa A cHoren na amcnosol Bu6morexa LIOK
P . https://m.edsoo.ru/7f42c9e4
npsIMOH
SI mepamencrsa o cuoren na amcnosof Bu6morexa LIOK
P . https://m.edsoo.ru/7f42c9e4
npsIMOi
22 KoHnTtposbHas pabota 1mo Temam
"HepaBenctBa. CucreMbl ypaBHEHHUH "
Bbu6nmuoreka [JOK
83 Honsme Qyrxumm https://m_edsoo.ru/7f433c12
34 O6nacTh onpeaeneHus: 1 MHOXXECTBO bubmmoreka [JOK
3HaYeHUN PYHKLIUU https://m.edsoo.ru/7f433d84
85 Crioco6bI 3a1aHus PYHKIUH
86 I'paduk pynkuun
Q7 CaotlicTBa (QyHKIIUH, UX OTOOpaKeHHE HA
rpadguke
88 Utenue u noctpoeHue rpadhukoB GyHKIHUHA
29 [Tpumeps! rpadgukoB QyHKIHH,
OTPAXKAIOIINUX peaTbHbIC IPOIECCHI
D , OIIACBIBAIOIIHE 1{0)
o | o o Buaoes 10K
PaTHYIO Tporiopt https://m.edsoo.ru/7f434bbc
3aBUCUMOCTH, UX TpaduKu
91 ['unepb6ona
bu6mmoreka [IOK
02 I'nnepbona https://m_edsoo.ru/7f4343¢2
93 Tpaduk dyHKIH y = X2 bubnuorexa [IOK

https://m.edsoo.ru/7f434572




®Oyukoun y =x2,y = x3,y = VX, y = [x];

bu6mmoreka [IOK

o4 rPAQHUHECKOC PELICHHE yPABHCHHH H ! https://m.edsoo.ru/7f434d38
CUCTEM YPaBHEHHIA
[ToBTOpEHME OCHOBHBIX NOHATHUIN U METOA0B
95 KprO]f 7 u 8 xnaccoB, 0000IeHNE 3HaHIfI71/ 1 buGmuorexa LIOK
N ’ https://m.edsoo.ru/7f4371aa
Bcepoccuiickas mpoBepouHasi paboTa
9 Hrorosast koHTposIbHAs paboTa / 1 bubanorexa [HOK
Bcepoccuiickas mpoBepodHas paboTa https://m.edsoo.ru/7f434eb4
97 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJOB 1
KypcoB 7 u 8 KJ1laccoB, 000011IeHIe 3HAHUI
08 [loBTOpEHNE OCHOBHBIX MOHATUI U METO/I0B 1 bubmmoreka [IOK
KypcoB 7 u 8 KjaccoB, 00001eHne 3HAaHU I https://m.edsoo.ru/7f43736¢
99 IToBTOpPEHNE OCHOBHBIX MOHATHI U METOOB 1 bubnuoreka [IOK
KypcoB 7 u 8 KjaccoB, 000011eHne 3HAaHU I https://m.edsoo.ru/7f437510
100 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJOB 1 bubmmoreka [JOK
KypcoB 7 u 8 KJ1accoB, 000011IeHIe 3HAHUI https://m.edsoo.ru/7f4376b4
101 IToBTOpPEHNE OCHOBHBIX MOHATHI U METOOB 1 bubnuoreka [IOK
KypcoB 7 u 8 KjaccoB, 000011eHne 3HAaHU I https://m.edsoo.ru/7f436b88
102 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJOB 1 bubmmoreka [JOK
KypcoB 7 u 8 KJ1laccoB, 000011IeHIe 3HAHUI https://m.edsoo.ru/7f437858
OBILIEE KOJIMYECTBO YACOB I10 102

ITPOTPAMME




9 KVIACC

KoanuectBo yacoB JJIeKTPOHHBbIE
Ne ara u@posBbIe
n/n Tema ypoxa Bcero Kontpoabueie  Ilpakriueckue iyqe}mﬂ :)lﬁ;l:ll;OBaTeJILHble
padoTbI padoTbI pecypee
PaumonaneHble ynciia, MppalMOHAIbHbIE
1 4qpciia, KOHEYHBIE U OECKOHEYHEIE 1
JIECATUYHBIC IpoOH
MHO0KeCcTBO IEUCTBUTECILHBIX UHCEI;
2 NEWCTBUTEIILHBIE YHCIa KAK OECKOHEYHBIE 1
JeCATUYHbIE JpoOu
B3anmHO 0AHO3HAYHOE COOTBETCTBUE MEKITY
3 MHO’KECTBOM JIEHCTBUTEIbHBIX YHCET U 1
MHO>ECTBOM TOYEK KOOPAUHATHOU NPSMOKN
CpaBHeHUE NEUCTBUTENBHBIX YHCEIL,
4 apudMeTHIECKHE IEUCTBHS C 1
JIEMCTBUTEIIbHBIMU YUCITAMH
5 [MpubnmxEHHoe 3HaYeHNE BETMYHUHBI, 1
TOYHOCTH MPUOIINKEHUS
6 OkpyriieHHe yncesn 1
7 OKpyrieHue ynce 1
3 [Ipukuaka u olieHKa pe3yJIbTaTOB 1
BBIYHCIICHUN
9 [Ipuknnka v OLEHKa pe3yJIbTaTOB 1
BBIYHCIICHUM
10 JInnelinoe ypaBHeHue. PelieHne ypaBHeHUH, 1 bubmmorek [IOK
CBOIINMNXCS K JIMHEUHEBIM https://m.edsoo.ru/7f43bf66
11 JIuneitnoe YPaBHEHHe. Pemienune ypaBHeHuit, 1
CBOSIINXCS K JINHEHHBIM
12 KBanpaTtHoe ypaBHeHue. Pemenue 1 bu6mmoreka [IOK
YpaBHEHUH, CBOJAIIMNXCS K KBaJIpaTHBIM https://m.edsoo.ru/7f43c542




KBanpaTtHoe ypaBHeHue. Pemenue

bu6mmoreka [IOK

13 YpaBHEHUH, CBOJAIIMNXCS K KBaJIpaTHBIM https://m.edsoo.ru/7f43c542
14 bukBagpaTHbie ypaBHEHUS bubmorexa LIOK
https://m.edsoo.ru/7f43c3d0
15 bukBagpaTHbie ypaBHEHUS buGnnorexa LIOK
https://m.edsoo.ru/7f43c3d0
[IpuMepsl perieHuss ypaBHEHUN TPEThEU U
16 4eTBEPTOU CTENEHEN Pa3IOKEHUEM Ha
MHOKHUTENH
[Ipumepsl penieHrst ypaBHEHUM TPEThEH U
17 YETBEPTOU CTEIICHEN Pa3JIOKEHUEM Ha
MHOHUTEIH
18 Pemenue npoOGHO-paIiOHAIBHBIX YPaBHEHUH bubmiorexa LIOK
https://m.edsoo.ru/7f43c9b6
19 Pemenue npo6GHO-paliMOHANBHBIX YPaBHEHUN buGmuorexa LIOK
https://m.edsoo.ru/7f43c9b6
20 Pemenme TeKCTOBBIX 3a7a4 alreOpanyecKum
METOJ0M
1 Pemenne TekCTOBBIX 3aa4 alredpanyecKum
METOJ0M
2 Pemenne TekCTOBBIX 3a/a4 alredpanyecKum
METOJ0M
23 KOHTPOJIBHaSI pa60uTa 10 TeMe "YpaBHEHUS C
OJHOI EPEMEHHON "
o VYpaBHEHHE € IBYMs [IEPEMEHHBIMU U €TI0 bubmmoreka [JOK
rpaguk https://m.edsoo.ru/7f43d0b4
75 YpaBHEHHUE C IByMS IIEPEMEHHBIMU U €T0 bubnnorexa [HOK
rpaduk https://m.edsoo.ru/7f43d0b4
26 Cucrema nByx nHHeﬁHLIX“ypaBHeHHﬁ c
JIBYMsI IEPEMEHHBIMU U €€ pelIeHue
7 Cucrema IByX JUHEMHBIX YPaBHEHUH C

JIBYMsI IEPEMEHHBIMU U €€ PELIEHUE




Cucrema 1ByX JIMHEHHBIX YpaBHEHUI C

28 JIByMsI IEPEMEHHBIMU U €€ pelieHue
29 Cucrema nByx nHHeﬁHLIX“ypaBHeHHﬁ c
JIBYMsI IEPEMEHHBIMU U €€ pelIeHue
Pemrenue cucreM AByX ypaBHEHUH, OOHO U3
30 KOTOPBIX HHHeﬁHOC,}; zx}g;roe — BTOpPOi1 buGmuorexa LIOK
https://m.edsoo.ru/7f43d23a
CTENEeHU
Pemrenue cucreM AByX ypaBHEHUH, OJHO U3
31 KOTOPBIX HHHeﬁHOG,}; zx}g;roe — BTOpPOi1 buGmnorexa LIOK
https://m.edsoo.ru/7f43d55a
CTENEHU
Pewenue cucreM IByX ypaBHEHUM, OHO U3
32 KOTOPBIX JINHEMHOE, a IPyroe — BTOPOil
CTENEeHU
Pemenue cucrem AByX ypaBHEHH, OJTHO U3
33 KOTOPBIX JINHEWHOE, a IPyroe — BTOPOU
CTENEHU
34 Fpaq)nqecFaﬂ WHTEPIPETALMS CUCTEMBI
ypaBHEHUU C ABYMSI IEPEMEHHBIMU
35 Pemienme TeKCTOBBIX 337a4 alreOpandecKum
crocobom
36 Pemenne TeKCTOBBIX 3a/a4 alredpanyecKum
crocodoM
37 KOHTpOJIb\II{”a}I pabota o Teme "Cucrembl
YpaBHEHUU
38 UucnoBble HEPABEHCTBA U UX CBOMCTBA
39 HucnoBble HEPAaBEHCTBA U UX CBOMCTBA buGmnorexa LIOK
https://m.edsoo.ru/7f43ad5a
40 JInHeiiHble HEPAaBEHCTBA C OJJHOU bubmmoreka [IOK
NIEPEMEHHOM U UX PEILICHUE https://m.edsoo.ru/7f43af08
41 JInHeliHbIC HEPABEHCTBA C OJTHON bubnuoreka [IOK
MIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
42 JIuHeitHbIe HEpaBEHCTBA C OJHOM bu6mmoreka [IOK




NIEPEMEHHOM U UX PEILICHUE

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

CucreMbl TMHENHBIX HEPABEHCTB C OAHON

43 MIEPEMEHHOM U UX PEIICHUE
44 CucreMnl JII:IHeﬁHLIX HEPABEHCTB C OJTHOM
NEPEMEHHOM U UX PEIICHHE
45 CucreMsl JII:IHGf/iHBIX HEPABEHCTB C OJJHOM
NIEPEMEHHOM U UX PEIICHHE
46 KBagpaTHbie HEpaBEHCTBA U UX PEILICHUE bubmorexa LIOK
https://m.edsoo.ru/7f43b098
47 KBagpaTHbie HEpaBEHCTBA U UX PEILICHUE buGmnorexa LIOK
https://m.edsoo.ru/7f43b21e
48 KBanpaTHble HEpaBEHCTBA U UX PELLIEHUE BH6J_IHOTeKa HOK
https://m.edsoo.ru/7f43b5a2
49 KBanpaTHble HEpaBEHCTBA U UX PELLIEHUE
50 KBaznpaTHble HEpaBEHCTBA U UX PELLIEHUE
I'paduueckas uHTEpHIpETalINS HEPABEHCTB H bubnnorexa [HOK
> CHUCTEM HEPABEHCTB C IBYMs NEPEMEHHBIMU https://m.edsoo.ru/7f43b098
52 ['padmyeckas uHTEpIpeTallUsl HEPABEHCTB U
CHUCTEM HEPaBEHCTB C JIBYMs [I€PEMEHHBIMU
53 KonTtponsHast pabora o Teme
"HepaBencrtna"
54 Kanparuunas ¢pynkuus, e€ rpaduk u bubnuoreka [IOK
CBOMCTBA https://m.edsoo.ru/7f4396c6
55 KBanparuunas ¢pyHnkuus, e€ rpaduk u bubmmoreka [JOK
CBONCTBA https://m.edsoo.ru/7f439842
56 KBaE[paTI/ILIHaH bynkuus, e€ rpaguk u bubnuoreka [IOK
CBOMCTBA https://m.edsoo.ru/7f4399b4
57 [TapaGosna, KOOpAUHATHI BEPIIMHBI TapadOJIbI, bubmmoreka [JOK
0Ch CHMMETpHH MapabdoIIbl https://m.edsoo.ru/7f439eb4
58 [Tapabo:na, KOOpIUHATHI BEPIINHBI TApaOOIIbI, bubmmoreka [IOK

0Ch CUMMETPHUH TTapadoIIbl

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




59 [Tapabona, KOOpIUHATHI BEPIINHBI TApaOOIIbI, bubnuoreka [IOK
OCh CUMMETPHUH TTapadoIIbl https://m.edsoo.ru/7f43alac
60 [TapaGosna, KOOPAUHATHI BEPIIMHBI TapadOJIbI, bubmmoreka [JOK
0Ch CUMMETPUHU TTapaboJIbI https://m.edsoo.ru/7f43a31e
61 [Tapabona, KOOpIUHATHI BEPIINHBI TApaOOIIbI, bubnuoreka [IOK
OCh CUMMETPHH T1apaboIIbl https://m.edsoo.ru/7f43a526
62 [TapaGomna, KoopAUHATHI BEPIIUHBI TapabOIIbI,
0Chb CUMMETPUHU TIapaboJIbI
63 I'paduku pynkumit: y =kx, y =kx + b,
y=k/x, y=x3, y=vx, y=[x|
64 I'paduku pynkumit: y =kx, y =kx + b,
y=k/x, y=x*, y=vx, y=[x|
65 I'padpuku pynkmmit: y = kx, y =kx + b,
y=k/x, y=x, y=vx, y=[x|
66 I'paduku pynkumit: y =kx, y =kx + b,
y=k/x, y=x3, y=vx, y=[x|
67 I'padpuxu pynkmmit: y = kx, y =kx + b,
y=k/x, y=x3, y=vx, y=[x|
63 I'paduku Gpynkumit: y =kx, y =kx + b,
y=k/x, y=x3, y=vx, y=[x|
" " bubmunorexa [JOK
69 KonTponbhas pabota no teme "®yHKIMU hitps-//m.cdsoo.ru/7f43ab84
70 IloHsTHE YNCIOBOM MOCIIEI0OBATEILHOCTH Bubmnorexa HOK
https://m.edsoo.ru/7f43e6cb
7 3aaHue Mocaea0BaTeIbHOCTH PEKYPPEHTHOM bubmmoreka [JOK
dbopmynoii u popmysoi n-ro yieHa https://m.edsoo.ru/7f43ebda
7 Apudmernueckas 1 reoMeTpuIecKas bubnuoreka [IOK
POTPECCUU https://m.edsoo.ru/7f43ed7e
73 Apudmerrdeckas 1 TeOMETpUIECKas bubnnorexa [JOK
[IpOTpeCCUu https://m.edsoo.ru/7f43f3b4
74 @opMyJibl N-T0 YieHa apupMETHIECKON U bubmmoreka [IOK

reOMETPUYECKON IPOrPECCHIA, CYMMBI

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




IMEPBLIX N YJICHOB

@opMyJIbl N-Io WieHa apu(PMeTHIEeCKOi 1

Bbu6nmuoreka [JOK

75 Te€OMETPUUIECKOH IIPOTPECCHIT, CYMMEI
p porp &Y https://m.edsoo.ru/7f43ef2c
MEPBBIX N YJICHOB
Dopmynsl n-To WicHa apuPMETHIECKON U
76 reollzqei] WYECKON IPOT I;C((}I)/Iﬁ CYMMBI Bubmiorexa LIOK
P POTpeccHiL, ¢F https://m.edsoo.ru/7f43f0c6
NEPBBIX N YJICHOB
Dopmynsl n-To WicHa apudMETHIECKON U
77 reollzqei] MYECKOI mpor I;C((}I)/Iﬁ CYMMEI Bubmiorexa LIOK
p porp &Y https://m.edsoo.ru/7f43f72¢
NEPBBIX N YJICHOB
Ddopmynsl n-To WicHa apudMETHIECKON U
78 reollzqei] WYECKOI mpor I;C((}I)/Iﬁ CYMMEI Bubmiorexa LIOK
P porp -y https://m.edsoo.ru/7f43£8a0
MEPBBIX N YJICHOB
N3o0pakeHue 4ieHOB apuhMETUIECKON 1
79 r€OMETPUYECKON ITPOrPECCUil TOUKaMH Ha
KOOPAMHATHOW IJIOCKOCTH
N3o0pakeHne 4ieHOB apuhMETUIECKON 1
80 rE€OMETPUUECKOI MPOTrpecCuil TOUKaMH Ha
KOOPAMHATHOW IJIOCKOCTH
81 JIMHEHBIN ¥ YKCIOHEHIIMATIbHBIA POCT
82 CI10XHBIE IPOLIEHTEI Bubmioreka LIOK
b https://m.edsoo.ru/7f43fe0e
83 Cl0KHBIE OPOLIEHTEI Bubmnorexa HOK
p https://m.edsoo.ru/7f4401a6
34 KonTponbhas pabota no teme "Hucrnossie bubmmoreka [JOK
IOCJIe0BaTENbHOCTH " https://m.edsoo.ru/7f4404{8
[ToBTOpeHuUe, 0600IIEHNE U CHCTEMaTH3aIUs
85 3HaHUMW. 3aMKCh, CPAaBHEHHE, IEHUCTBUS C
NEUCTBUTEILHBIMU YHCIIAMU, YHCIIOBAS
npsimMast
36 [ToBTOpEHME, 0000IIEHNE U CUCTEMATH3AIIHS

3HaHuil. [IpoLeHThI, OTHOLIEHHUS, TPOIIOPLIHH




[ToBTOpeHue, 0600IIeHNE U CUCTEMaTH3aIUs

87 y
3HaHui. OKpyIJIeHHE, MPUOJIMIKEHHE, OIICHKA
[ToBTOpEeHue, 0000IIEHNE 1 CHUCTEMATA3 AN
88 3HaHI/II‘/’Ip Pemenue ;J;KCTOBBIX 3a7a4 : Bubmioreka LIOK
) https://m.edsoo.ru/7f443b12
apuMETHIECKUM CIIOCOOOM
[ToBTOpEeHue, 0000IIEHNE 1 CHUCTEMATA3 AN
89 3HaHI/II‘/’Ip Pemenue ;J;KCTOBBIX 3a7a4 : Bubmioreka LIOK
: https://m.edsoo.ru/7f443cd4
apuhMETHUYECKUM CIIOCOOOM
[ToBTOpEeHue, 0000IIEHNE U CHUCTEMATA3 AN
90 3HaHI/II‘/’Ip Pemienue ;J;KCTOBBIX 3a7a4 : Bubmioreka LIOK
: https://m.edsoo.ru/7f443fea
apuMETHYECKUM CIIOCOOOM
[ToBTOpEeHuE, 0000IIEHNE 1 CHUCTEMATA3 AN
91 3HaHHFII) IIpeoo a3(])112aHHe anre0 anqecxplllx Bubmioreka LIOK
) P, P P https://m.edsoo.ru/7f4441ca
BBIPAKCHHH, TOMYCTUMbBIC 3HAYCHHSI
IToBTOpeHue, 0000IIEHNE U CUCTEMATU3 AL
92 3HaHI/H711) IIpeoOpa3oBanue anredOpandecKux Bubmioreka LIOK
) P, P p https://m.edsoo.ru/7f444364
BBIPXCHH, JOMMYCTUMbIC 3HAYCHHUSI
IToBTOpeHue, 0000IEHNE U CUCTEMATU3ALIUS
93 3HaHI/H711) IIpeo0 aS(I)J;aHI/Ie anre0 anqecxp?x Bubmiorexa LIOK
- 11peodp p https://m.edsoo.ru/7f4446£2
BBIPXKCHH, JOMMYCTUMbIC 3HAYCHHUSI
IToBTOpeHue, 0000IIEHNE U CUCTEMATU3ALIHUS
94 3HaHI/H711) IIpeoO aS(I)J;aHI/Ie anre0 anqecxp?x Bubmiorexa LIOK
- 11peodp p https://m.edsoo.ru/7f444a94
BBIPAXKCHH, JOMMYCTUMbIC 3HAYCHHUSI
IToBTOpeHue, 0000IIEHNE U CUCTEMATU3ALIUS
95 3HaHI/H711) () HKHI/II/I’H;IOCT OcHHE CBOI\/'ICTB]; Bubmorexa HOK
-y - TocTp ’ https://m.edsoo.ru/7f444¢56
U3YYCHHBIX (DYHKITHI
IToBTOpeHue, 0000IIEHNE U CUCTEMATU3ALUS
96 3HaHI/H711) () HKHI/II/I’H;IOCT OcHHE CBOI\/'ICTB]; Bubmnorexa HOK
4 - TocTp ’ https://m.edsoo.ru/7f444f44
U3YYCHHBIX (DYHKITHI
[ToBTOpEeHue, 0000IIEHNE 1 CHUCTEMATA3 AN
P Hl N 1 Bbu6nmuoreka [JOK
97 3HaHu. OYHKIUU: IOCTPOEHUE, CBOMCTBA

U3YYEHHBIX (PyHKUINN

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




[ToBTOpeHue, 0600IIeHNE U CUCTEMaTH3aIUs

bu6mmoreka [IOK

98 3HaHUW. OyHKIUU: HUOCTpoeHI/Ie, CBOMCTBA 1 https-//m.edsoo.ru/7f4452¢6
U3YYCHHBIX (DYHKITHI

gy | Moo shobmemen o | Bnsmorea 106

1P p yp https://m.edsoo.ru/7f445516

UX CUCTEM
[ToBTOpeHue, 0600IIeHNE U cUCTEMaTH3aIUs

100 3HaHWi. ['paduyeckoe pemneHne ypaBHEHUN 1 1
UX CUCTEM

101 HroroBast KOHTpoJIbHASA paboTa 1

102 O00011IeHNE U CUCTEMATU3AIMS 3HAHUN 1

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

7 KIIACC
Kon .
P p—— IIpoBepsiembie NpeMeTHbIe Pe3y.IbTaTbl 0CBOEHHs 0CHOBHOI
pesyabTata 0o0pa3oBaTe/IbHOW MPOrPpaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus
1 Yucia v BBIYUCIICHUS
11 BB\I’HOHHHTB, coyerasi yCTHbIE M MUChMEHHBIE TPUEMBI, apu(METHUECKUE
JICHCTBHUSI C pallMOHAIbHBIMU YU CIaMHU
Haxoautb 3Ha4eHMs] YHCIOBBIX BBIPAXKEHUM, MPUMEHSTh pa3HOOOpa3HbIe
1.2 crnocoObl M TpUEMBI BBIYMCICHHUS 3HAUYEHUH JPOOHBIX BBIpAXKEHUH,
coJiepKalux OOBIKHOBEHHBIC M IECATUYHBIE 1poOH
[TepexoauTh OT OJ1HOM (OPMBI 3aMMKMCH YUCET K IPYTroi (mpeoOpa3oBbIBaTh
1.3 JECATUYHYIO IpOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATUYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO AECATUYHYIO JIPOOB)
1.4 CpaBHUBATh U YIOPSAOYMBATH PALIMOHAIBHBIE YHCIIA
1.5 OkpyriATh uncna
BBINIONMHATP NPUKUAKY M OLEHKY pe3yJibTaTa BBIYUCICHUW, OLIEHKY
1.6 3HAYEHUW YUCIIOBBIX BBIPAKEHUN. BBIMOIHATE ACHUCTBHUS CO CTENIEHAMH C
HaTypaJIbHBIMU MOKa3aTeNsIMU
17 [IpumeHsAT NpU3HAKU JAEITUMOCTH, pA3JIOKEHHE HAa MHOMKUTEIH
HaTypaAJIbHBIX YHCET
PemaTe mpakTUKO-OpUEHTUPOBAHHBIE 3a/1a4H, CBA3aHHBIE C OTHOIIEHHEM
18 BEJIMYUH, IPONOPLUOHATIBHOCTHIO BEJIMH, MpOLEeHTAMH,
MHTEPIPETUPOBATh PE3YyJIbTAThl PEIICHUS 3a/1ad C YYETOM OTpaHUYEHUH,
CBSI3aHHBIX CO CBOMCTBaMHU pacCMaTPUBAEMBIX 00BEKTOB
2 AnrebpanuecKue BHIPAKCHUS
71 Hcnonp3oBare  anreOpanyeckyl0o  TEPMUHOJOTHIO M CHMBOJIUKY,
NPUMEHSITH €€ B IPOIIecCe OCBOCHMSI y4eOHOT0 MaTepralia
29 Haxoauth 3HaueHusi OYKBEHHBIX BBIPAKEHUI MPHU 33JaHHBIX 3HAYEHUSX
IIEPEMEHHBIX
73 BommonusATe mpeoOpa3oBaHUsl  LIEIOTO  BBIPAKEHHUS B MHOTOUJIEH
IPUBEJICHUEM MOAOOHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK
24 BBINONHATE YMHOKEHHE OJHOUYIEHA HAa MHOTOWIEH M MHOTOWIEHA Ha
' MHOTOYJIEH, IPUMEHITH (POPMYJIBI KBaJipaTa CyMMBI U KBaJipaTa pa3HOCTH
OcyecTBISITh Pa3yIoKEHUE MHOTOWIEHOB HAa MHOYKHUTEIU C ITOMOILBIO
2.5 BBIHECCHHSI 32 CKOOKHM OOIIEro MHOXXUTEINS, TPYIITUPOBKU CIIaraeMbIX,
IpUMEHEHHUs (HOPMYIT COKPAILIEHHOTO YMHOKEHUS
6 [TpumensTs npeoOpa3oBaHMsI MHOTOYICHOB IS PEIICHHA PasIIHbIX
3a/1a4 U3 MaTeMaTUKH, CMEXHBIX IIPEAMETOB, U3 peaIbHON TPAKTUKU
27 Hcnonp30Barh CBOWCTBA CTENEHEH C HATYpaIbHBIMHM IOKA3aTENIAMU UL
npeoOpa30BaHMsl BRIPAKEHUN
3 YpaBHEHMS U HEpaBEHCTBA
Pewrats nuHENHbIE ypaBHEHHUs ¢ OJHOM NIEPEMEHHOU, IPUMEHss IIpaBUIIa
3.1 nepexoja OT UCXOJHOIO YpaBHEHHUSI K PaBHOCHIbHOMY eMy. [IpoBepsTs,
SIBJISIETCS JIM YUCJIO KOPHEM YpaBHEHUS




39 [TpumeHnsTH TpaduuecKue METOIbI IPU PEUICHUN JTUHEHHBIX YPaBHEHUH U
UX CUCTEM
33 [TonGupate mpuMephbl Map 4YuCeN, SBISIOMIUXCS PELICHHUEM JHWHEHHOTrOo
ypaBHEHUS C ABYMS IEPEMEHHBIMU
Ctpouth B KOOPAWHATHOW IJIOCKOCTH TpadUK TUHEHHOTO YpaBHEHHS C
34 JIBYMsI TIEPEMEHHBIMH; TMOJIb3YSICh TpaduKoM, MPHUBOIUTH MPUMEPHI
pelieHus: ypaBHEHUs
35 Pewats cucremsl JByX JIMHEWHBIX YPABHEHUM C ABYMs IIEPEMEHHBIMU, B
' TOM 4ucIe rpadguyecku
CocTaBnsiTh M pellaTh JUHEWHOE YPABHEHHE WM CHCTEMY JIMHEMHBIX
3.6 YpaBHEHUU MO YCIOBHUIO 3aJla4l, MHTEPIPETUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3aJa4H MOJTYYEHHBIN pe3yJIbTaT
4 Koopaunats! u rpaduku. OyHkinuu
N3o00paxkaTh Ha KOOPJMHATHOW TPSAMONM TOYKH, COOTBETCTBYIOIIHE
4.1 3alaHHBIM KOOpAMHATaM, JYy4Yd, OTPE3KH, HWHTEPBAJIbI, 3alUChIBaTh
YHCIIOBBIC TPOMEKYTKH Ha aIreOpandeckoM si3bIKe
4.2 OtmeuaTs B KOOpAMHATHOM TUIOCKOCTH TOYKH 110 33JaHHBIM KOOpAMHATaM
4.3 Crpouts rpaduku JTUHERHBIX QyHKIMA. CTpouTh rpaduk GyHKIUH y = [X|
OnuceiBaTh ¢ MOMOIIBI0 (DYHKIMI H3BECTHBIE 3aBHCUMOCTH MEXKIY
4.4 BEJIMYMHAMU: CKOPOCTb, BpEMsI, pACCTOSHHE, LEHY, KOJHUYECTBO,
CTOMMOCTb, TPOU3BOAUTEIIHOCTD, BpeMsi, 00bEM paboThI
4.5 Haxoauts 3HaueHue GyHKIUH 110 3HAYEHHIO e€ apryMeHTa
[Torumate rpadgudeckuii crocod MpeACTaBICHNUS U aHaIM3a HH(OpMaIuHy,
4.6 U3BIIEKATh M WHTEPIPETHPOBATh MH(MOPMALIUIO U3 TPaPUKOB pPEATbHBIX
MPOIECCOB M 3aBUCUMOCTEM
8 KIIACC
Kon .
P p—— IIpoBepsiemble NpeMeTHbIE Pe3y.IbTaTbl 0CBOEHUs OCHOBHOI
00pa30oBaTeJILHON MPOrPaMMbl OCHOBHOT'0 00111€er0 00pa30BaHUs
pe3yJabTara
1 Yucia 1 BBIYUCIEHUS
Hcnonbs30BaTh HavyallbHbIE MPEJCTABICHUS O MHOXECTBE JACHCTBUTEIBHBIX
1.1 YuceNn Il CpaBHEHUS, OKPYIJICHHUS W  BBIUHUCICHUW, HW300pakaTh
JCHCTBUTEIbHBIC YMCIIA TOYKAMHU HA KOOPAMHATHOW MPSIMOM
[TpumeHsITh MOHATHE apU(METHYECKOTO KBAJAPATHOTO KOPHS, HAXOIUTh
12 KBaJIpaTHbIE KOPHHU, WCIOJNB3ysl TMPUH HEOOXOAMMOCTH KaJIbKYJSATOP,
’ BBITIONHSATH MMPEOOPA30BAHMSI BEIPAXKECHUM, COAEPIKAIINX KBAJAPaTHBIC KOPHHU,
HCIIOJIb3Ysl CBOMCTBA KOPHEHN
13 Hcnonb30BaTh 3amucu OOJBIIMX M MAJbIX YHUCET C MOMOILBIO JECITHUYHBIX
' npobeii u creneneii yncna 10
2 AnreOpanuecKkre BhIpaxeHUs
71 [IpuMeHATh TOHATHE CTENEHW C IEJbIM II0Ka3aTejieM, BBIMNOJHATD
' peoOpa30BaHUs BHIPAKEHUH, COAECPKAIINX CTETIEHH C LIeJbIM [T0Ka3aTeaeM
BhBINONMHATE TOXKIECTBEHHBIE MPEOOpPA30BaHUsI PAIMOHAIBHBIX BBIPAKEHUN
2.2 Ha OCHOBE IIpaBWJI JCUCTBUH HaJ MHOTOWICHAMH H ajreOpandecKuMH
IpoOsiMH
2.3 PackiagpiBath KBaApaTHBIN TPEXUIIEH HA MHOKUTEIN
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[TpuMeHsATH MpeoOpa3oBaHMsI BBHIPAKEHUN IS PEHICHUS PAa3MUYHBIX 33734
U3 MaTeMaTHKH, CMEKHBIX IPEIMETOB, U3 PEaJIbHON IPAKTHKHU

YpaBHEHUS 1 HEPABEHCTBA

3.1

Pemrate sMHEVHBIEC, KBaApATHBIC YPAaBHEHUSI U PalMOHAIbHBIC YPaBHEHWS,
CBOJSIIMECS K HUM, CUCTEMBI IBYX YPAaBHEHUN C IByMS IEPEMEHHBIMU

3.2

IIpoBOANUTH NMPOCTEHUIINE UCCIEAOBAHUS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHUCJIE ¢ IPUMEHEHUEM Tpa(UUeCKUX NMpeCTaBIeHUH (yCTaHABIMBATS,
MMeeT JId YPaBHEHHE WM CUCTEMa YPaBHEHUH DPEILICHMS, €CIM UMEET, TO
CKOJIBKO, ¥ TTPOY€e)

33

[TepexoauTh OT cioBecHOW (DOPMYIMPOBKH 3aaaud K €€ anreOpandecKou
MOJZICJIA C TIOMOIIBIO COCTaBJICHHUsI YPABHEHMS WM CUCTEMBl YpPaBHEHWIA,
WHTEPIPETHPOBATh B COOTBETCTBUU C KOHTEKCTOM 3a/1a4d IOJTyYEHHBIH
pe3yJibTar

34

[IpuMeHsATh CBOWCTBAa YMCIIOBBIX HEPABEHCTB [JII CPABHEHMS, OLICHKH,
pelaTh JIMHENHBIE HEPABEHCTBA C OJJTHOM IEPEMEHHON U UX CUCTEMBI, 1aBaTh
rpaguYecKy0 MIUTFOCTPAIMI0 MHOXKECTBA PEIICHUN HEPABEHCTBA, CHUCTEMBI
HEPABEHCTB

DyHKIMU

4.1

[TornMarhe W UCTONB30BaTh (DYHKIMOHAIBHBIC MOHITHS U S3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0O0O3HAUCHHUs), ONPENCIATh 3HAUYeHHE (YHKIUU 1O
3HAYEHUIO apTyMEHTAa, ONPEAETSTh CBOMCTBA (DYHKIUU 10 €€ TpaduKy

4.2

Ctpouts rpaduku 37eMeHTapHbIX (YHKIUN BUA:
y=k/x

kix

, ¥y =x%, y = x3, y = [X|, onmchIBaTh CBOWCTBA YHMCIOBOM (GyHKIUH MO €€
rpaduky




9 KVIACC

Kon
NMpoBepPsIEeMOro
pe3yJjabTara

IIpoBepsiemble NpeIMeTHBIE Pe3yJIbTATHI OCBOEHHUS OCHOBHOM
00pa30BaTeJILHON MPOrPaMMbl OCHOBHOT'0 00111€er0 00pa30BaHUs

1

Yucna ¥ BEIUMCIIEHUS

1.1

CpaBHI/IBaTb U ynopsaaouuBaTh palifuOHAJIbHBIC U UPPALUOHAJIBHBIC YK CJIa

1.2

Breimonuate apudmernueckue AEHCTBHS C  pAlMOHAIBHBIMU YHCIAMH,
coueras YCTHBIE U IIUCBMEHHBIE IIPUEMBI, BBIINOJHATH BBIYUCICHHUSA C
HUPPALMOHAIILHBIMU YU CIIAMHU

1.3

HaxomuTe 3HaueHusi creneHed ¢ LEJbIMHA IOKAa3aTelsIMA U KOPHEW,
BBIYUCIIATh 3HAUEHUS] YUCTIOBBIX BBIPOKECHUN

1.4

OKpyrisiTh ACUCTBUTENBHBIC YHCIIA, BBINOJIHATH NPUKUAKY pe3ylbTara
BBIYMCIICHH, OLIEHKY YUCIIOBBIX BBIPAXKEHUN

YpaBHEHUS 1 HEPABEHCTBA

2.1

Pemate nvHEHHbIE U KBaJpaTHbIE YPaBHEHUS, YPABHEHMS, CBOASIIMECT K
HUM, TIPOCTEHIIINE IPOOHO-PAIIMOHATBHBIC YPABHEHUS

2.2

Pemate cucrempl AByX JIMHEHWHBIX YPAaBHEHUH C JBYMsI NIEPEMEHHBIMU U
CHUCTEMBI JIByX YpPaBHEHHI, B KOTOPBIX OJHO YpPaBHEHUE HE SBIISIETCS
JIMHENHBIM

2.3

Pemate TekcToBBIE 3amaud anreOpanvyeckuM CIIOCOOOM C TOMOIIBIO
COCTaBJICHHUS YpaBHEHHS WJIM CHCTEMbl JBYX YpaBHEHHH C JAByMS
IIEPEMEHHBIMU
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[IpoBOANTH MpPOCTEHIINE UCCIIENOBAHNS YPABHEHUM U CUCTEM ypaBHEHUH,
B TOM YHCII€ C IPUMEHEHHMEM IpadUuecKux MpeACTaBIECHUI (Hampumep,
YCTaHABIIMBATh, UMEET JIM YPABHCHUE UIIM CUCTEMA yPaBHEHUU pEILICHUS,
€CJIM UMEET, TO CKOJIBKO)

2.5

Pemate nuHeWHBIE HEPaBEHCTBA, KBAJpaTHBIC HEPAaBEHCTBA, M300pa)xaTb
pElICHNE HEPAaBEHCTB HA YHCIOBOW IPAMOM, 3alMCHIBATh PEIICHUE C
IIOMOUIbIO0 CUMBOJIOB

2.6

Pemate cuctembl JIMHEHHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOYAIOIIME KBAJPaTHOE HEPABEHCTBO, U300pa)kaTh PEIIEHUE CHUCTEMBI
HEPaBEHCTB HAa YHWCJIOBOW MpPSIMOW, 3aMHChIBaTh PEIIEHHWE C MOMOILBIO
CHUMBOJIOB

2.7

Hcnonb30BaTh HEpaBeHCTBA MPHU PELICHUH Pa3IMYHBIX 3a]a4

DyHKIMHU

3.1

PacriosHaBaTe (QyHKIMM H3yd4eHHBIX BHIOB. Iloka3piBaTh CXeMaTHYECKH
pacroyio)keHle Ha KOOPAMHATHOM IUIOCKOCTH TrpaduKoB (QyHKIUI Bua:
y=kx, y=kx+b, y=k/x, y=ax?*+bx+c, B 3aBUCHMOCTH OT 3Ha4YCHUH
KO3 PHUIHUEHTOB, ONUCHIBATh CBOMCTBA (DYHKIIMIA

3.2

[Toka3pIBaTh CXeMaTHYECKH DPACIIOJIOKCHWE HAa KOOPAWHATHOW IJIOCKOCTH
rpadukoB QyHKIHIA Buaa y = VX, y = |X| 1 onuckIBaTh CBOMCTBA (QYHKIIHIA

3.3

Ctpouth u n300paxarb cXxeMaTHu4eck rpaduKy KBaAPATHUHBIX (DYHKIHH,
OIMCHIBATH CBOMCTBA KBaIPATUUHBIX (DYHKIIHUII 110 UX Tpadukam

3.4

Pacno3znaBate KkBagpatuyHyro (QyHKUHMIO 10 (dopMmyne, MPUBOAUTH
OpUMEPbl  KBAJPAaTHYHBIX (YHKIMA W3 pealbHOH KHU3HM, (PU3MKH,
r€OMETPUH

Apudmerrueckas U reoMeTpUUYecKas IpoOrpeccuu




Pacnio3HaBath apupMETHYECKyl0 U TEOMETPUYECKYI0 INPOTPECCHH MpH

4.1 pa3HBIX croco0ax 3agaHus
BbInonHAT,  BBIYMCIEHHUS C HCHOJb30BaHHMEM (OpMya n-ro 4jieHa
4.2 apu(METHYECKOW U TEOMETPHUUYECKOW MPOrPecCHil, CyMMBbI IEPBBIX N
YJIEHOB
43 N300paxaTh ujaeHBbl MOCIEAOBATEIBHOCTH TOYKAMU Ha KOOPAWHATHOM
IIJI0CKOCTH
Pemarp 3agaun, cBA3aHHBIE C YMCIOBBIMU I1OCJIEIOBATEIBHOCTSIMH, B TOM
4.4 Yyucle 3aJladyd U3 peajbHOM XKU3HU (C HCMOJb30BAHHEM KAJBKYJIATOPA,

U(PPOBBIX TEXHOJIOTHH)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Yucia ¥ BBIYACIEHUS
JlpoOu OOBIKHOBEHHBIE M JIECSATUYHBIC, MEPEeXo] OT OXHOW (opMbl 3ammcu
1.1 npobert k apyroi. [loHATHE panMOHAIBLHOTO YHCHA, 3aluCh, CpPaBHEHHE,
YIOPSIIOYMBAHUE PALIMOHAIBHBIX YHCEI
12 Apudmerndeckne IEHCTBUS C pallMOHAIBHBIMU YHUCIaMu. Pemienue 3amau w3
) peabHOM MPAaKTHUKU HA YacTH, Ha PO
13 Crenenb ¢ HaTypaJlbHbIM IOKa3aTeleM: OIpefesieHue, Mpeodpa3oBaHue
BBIPXKEHUI Ha OCHOBE OMPE/IEIICHUs, 3aMUCh OOJIBIINUX YUCEI
1.4 [IporeHTsI, 3aMKch MPOIICHTOB B BHIIE ApOOH U IpoOH B BHIE NPOLEHTOB. Tpu
OCHOBHBI€ 33/1a4M Ha IPOLICHTHI, PEIICHUE 33/1a4 U3 peaIbHON NPAKTUKH
15 [IpuMeHeHne MPU3HAKOB IETUMOCTH, Pa3JIOKEHUE Ha MHOXKUTENIN HAaTypPaJIbHbIX
qucel
1.6 PeanbHble 3aBUCHMOCTH, B TOM YHCJIE IpsiMasi U 0OpaTHasi MPONOPLHOHATBHOCTH
2 AnreOpandeckue BoIpaKEHUS
71 [lepemeHHbIE, YKMCIIOBOE 3HAYEHUE BBIPAXKEHUSI C TEepeMEeHHOH. JlomycTumbie
3HAYEHMS IEPEMEHHBIX
29 [IpencraBieHre 3aBUCUMOCTH MEXIy BEIUYMHAMH B BHAC (HOPMYIIHL.
Boruncnenus no gpopmynam
2.3 [TpeobOpazoBanre OYKBEHHBIX BRIPAKCHHH, TOXKICCTBEHHO PaBHBIC BHIPAKCHUS
24 CBolicTBa CTENEHU C HATYpaJIbHBIM I1OKa3aTeIEM
25 Opnounensl U MHOrouwieHsl. CteneHb MHOrowieHa. ClioXKeHHE, BBIYUTAHUE,
YMHOXEHUE MHOTOYJICHOB
6 @opMybl COKPAIIEHHOIO YMHOMKEHHMS: KBagpaT CyMMBbl M KBaJpaT Pa3HOCTH.
dopMya pazHOCTH KBaapatoB. Pa3nokeHre MHOTOYJIEHOB HA MHOKUTEIHU
3 VYpaBHeHUs
31 VYpaBHeHUE, KOpPEHb YpaBHEHUA, NpaBuia npeoOpa3oBaHus ypaBHEHUS,
PaBHOCUJIBHOCTb YPaBHEHMI
39 JluHeitHoe ypaBHEHUE C UonHoﬁ HeperHHOﬁ, YUCIIO KOpPHEH JIMHEWHOTO
ypaBHEHUS, PEIICHHE JIMHEUHBIX YPaBHEHUN
33 Cocrasienue ypaBHgHHﬁ M0 YCJIOBHUIO 3ajauyu. PelleHne TEeKCTOBBIX 3ajay C
MIOMOIIIbIO YPaBHEHUI
34 JluneitHOE ypaBHEHUE C IBYMS IIEPEMEHHBIMHU U €0 TpaduK
Cucrema IByX JTUHEUHBIX YpaBHEHUM C IByMs NepeMeHHbIMH. Pemienue cucrem
3.5 ypaBHEHHUN CIOCOOOM MOACTaHOBKU. [IpuMepsl pereHusi TeKCTOBBIX 3ajad C
IMOMOLIBIO CUCTEM YPABHEHUM
4 Koopaunats! u rpadguku. OyHKIUN
4.1 KoopaunaTa Touku Ha mpsiMoi
49 r-II/ICJIOJEI)Ie MPOMEXKYTKH. PaccTosiHue Mexay IByMs TOYKaMH KOOPJIWHATHOM
psIMOi
43 IIpssMoyronbHas CHCTEMa KOOPIMHAT, OCH Ox u Oy. AlGcuucca U opadHATa
TOYKH Ha KOOPJAUHATHOMW MJIOCKOCTH
44 [Tpumepsr rpuaq)I/IKOB, 3alaHHbIX (popMmynamu. YUrteHue TpaduKOB peaTbHBIX
3aBUCUMOCTEHN




4.5 [Tonsarue gpynkuun. I'padux pynkuuu. CroiicTBa QyHKIHIA
4.6 Jluneitnast pyukuust, e€ rpaduk. ['paduk pyuxuun y = [x|
4.7 ['padmyeckoe penieHne IMHEWHBIX YPaBHEHUN U CHCTEM JIMHEWHBIX YPaBHEHUN
8 KUIIACC
Kon ITpoBepsieMblii 2JIEMEHT COJEPKAHUS
1 Yucia v BBIYUCIICHUS
1.1 KBagparueiii kopeHb u3 uucia. [loHarne o0 wuppanmoHAIBPHOM YHCIIC.
JlecsiTuunble IPUOIUKESHHUS] UPPALMOHATBHBIX YHCETT
CpolicTBa apu(METHUECKUX KBAJPATHBIX KOPHEH U UX MpPUMEHEHHE K
1.2 npeoOpa30BaHMIO YHCIIOBBIX BBIPAKEHUW W BBIYHCICHUSIM. J[eWCTBUTEIIbHBIC
yucia
1.3 Crenens ¢ 11enbIM NI0Ka3aTenaeM U e€ cBoiicTBa. CTaHaapTHas 3aluch 4ucia
2 Anrebpanyeckue BhIpaXeHUs
2.1 KBagpaTHbIi TPEXWIEH, pa3I0KEHUE KBAIPATHOTO TPEXWICHA HA MHOXKHUTEIU
2.2 Anrebpanyeckas 1po0b. OCHOBHOE CBOMCTBO aJire0pandecKkoi 1poou
2.3 CrnoxxeHue, BRIYMTaHUE, YMHOXKECHHE, JICTICHUE allreOpandecKux apooei
24 PanronanbHbIe BRIpaKEHUS U UX TIPe0Opa3oBaHue
3 YpaBHEHUS M1 HEPABEHCTBA
31 KBanparHoe ypaBHeHue, (opMmyia KOpHeH KBaapaTHOro ypaBHeHUs. Teopema
) Buera
3.2 Pemenue ypaBHeHUM, CBOJIAIIMXCS K IUHEMHBIM M KBaJAPaTHBIM
3.3 [Ipocreiimue qpoOHO-pallMOHATBHBIC YPAaBHEHUS
['padmyeckas mHTEprpeTalysi ypaBHEHUN C ABYMsI MEPEMEHHBIMH M CHCTEM
34 JUHEUHBIX ypaBHEHUU C AByMs INEpeMEHHBIMU. [Ipumeps! pelreHus cucreM
HEJIMHEWHBIX YpaBHEHUH C IByMs IIepeMEHHBIMU
3.5 Pemenne TEKCTOBBIX 331a4 aIreOpandecKuM CrIoco00M
3.6 UucnoBble HEPABEHCTBA M MX CBOMCTBA
3.7 HepaBeHcTBO ¢ 0/1HO TepeMEHHON
3.8 PaBHOCMIIBHOCTH HEPABEHCTB
3.9 JIuHeiliHble HEpAaBEHCTBA C OJHON EPEMEHHOM
3.10 CucreMbl TMHENHBIX HEPABEHCTB C OAHON IEPEMEHHOM
4 OyHKUIUU
41 [Tonsitne dynkuuu. O6GIacTh ONMpEAETICHUs] U MHOXKECTBO 3HAYCHHU (PYHKITHH.
Crioco6sbI 3a1aHus PYHKIUH
4.2 I'paduk ¢pynkuuu. Urenue cBoicTB GyHKIMH 1O e€ rpaduKy
4.3 [Tpumeps! rpadukoB GyHKIMN, OTPaXKAIOIUX PEaTbHBIE TPOLIECCHI
44 OyHKUIMY, ONHUCHIBAIOIIME TMPSIMyl0 U OOpaTHYI MpPOMOPLUOHAIbHbIC
3aBUCUMOCTH, X TpauKu
4.5 DyHKIMU y =x? y = x3
4.6 Oyuxmmn y = [x, y = |x]
4.7 I'paduueckoe penieHre ypaBHEHUN U CHCTEM ypaBHEHUN

9 KUIACC




Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

1 YHucna v BBIYKCICHUS
1.1 PanonaneHble  4YMCla, MppalMOHAIbHBIC YHCIA, KOHEYHbIE U  OECKOHEUHBIC
JIECSITUYHBIE TPOOH
MHOXecTBO AEHCTBUTENbHBIX YMCEN, ACHCTBUTENbHBIE YMCIA KaK OECKOHEUHbIE
12 JecATUYHble IpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXKIY MHOMXKECTBOM
JIEUCTBUTENbHBIX YHMCEI U KOOPAWHATHOW mpsmoil. CpaBHEHHE EHCTBUTEIbHBIX
yucell
1.3 ApudmeTndeckre IeHCTBUS C IEHCTBUTEIBHBIMU YHUCITAMH
W3mepenus, nmpubnuxeHus, OLEHKH. Pa3Mepbl 0OOBEKTOB OKpY’KalOIIEro MHpa,
14 JUINTENILHOCTh TIPOLIECCOB B  OKpyXaromeMm wmupe. [lpubnmxéHHoe 3HavyeHue
' BEJIMYMHBI, TOYHOCTh mNpubmmxenusa. Oxkpyrinenue uucen. [Ipukuaka U oreHka
pEe3yJIbTaTOB BBIYUCICHUN
2 YpaBHEHUs U HEPABEHCTBA
2.1 YpaBHEHUsI C OJHOU IIEPEMEHHOU
2.2 JIuneliHoe ypaBHeHue. PelieHne ypaBHEHUN, CBOAAIINXCS K JIMHEHHBIM
2.3 KBanpaTHoe ypaBHeHue. Penienne ypaBHEeHUM, CBOJSAIIMXCS K KBapaTHBIM
24 BI/IKBaI[puaTHOG ypaBHeHue. lIpumepsl pemieHuss ypaBHEHUH TPETbEW U 4YETBEPTOMN
CTEICHEW Pa3I0KEHUEM Ha MHOKHTEIIN
2.5 Pemienue npoOGHO-paIlOHAIBHBIX YPaBHEHUH
2.6 CucreMsl ypaBHEHUH
2.7 YpaBHeHUE ¢ ABYMS IEPEMEHHBIMU U €T0 TpaduK
2.8 Pewienne cucreM IByX JIMHEVHBIX YPABHEHUH C IBYMs IIEPEMEHHBIMU
29 Pemenne cucreM IByX ypaBHEHUH, OJHO U3 KOTOPBIX JIMHEMHOE, a APYyroe — BTOPOH
CTCIICHU
2.10  I'paduueckas MHTEPIIPETAIUS CUCTEMbI YPaBHEHUH ¢ ABYMS IIEpEMEHHBIMU
2.11  PemieHue TEKCTOBBIX 3a/1a4 alreOpandecKuM CIIOCOOOM
2.12 | YucioBble HEpaBEHCTBA U UX CBOWCTBA
2.13 | PeuieHue ITMHEWHBIX HEPABEHCTB C OJJHOU NTEPEMEHHON
2.14  PeuieHue cUCTEM JMHENHBIX HEPABEHCTB C OJHOM IEPEMEHHOU
2.15  KBagparHble HepaBEHCTBA
216 I'paduueckas uHTEpHpeTalnys HEPABEHCTB M CHCTEM HEPaBEHCTB C JBYMs
NIEPEMEHHBIMU
3 OyHKIUU
31 KBanparuunas ¢ynkuus, e€ rpaduk u cBoiictsa. [lapabona, KOOpAUHATHI BEPUIMHBI
napaboJIbl, OCh CHMMETPHUH TTapadoJIbI
3.2 ['paduku dynkmuit y=kx, y=kx+b 1 uX CBOMCTBa
3.3 ['paduku dynkmuit y=k/x, y = x> 1 uX cBOMcTBa
34 ['paduiku GyHKIMI , 1 UX CBOMCTBA
4 UYucnoBsle NOCIEA0BATENBHOCTU
41 Omnpenenenne W crnocoObl 3aJaHUA YHCIOBBIX IIOCIENOBAaTENbHOCTEH. 3ajaHue
' H0CJIEI0BATENBHOCTH PEKYPPEHTHOM hopMy1oi U popMyIioil n-ro dieHa
49 Apudmernueckas nporpeccusi. DopMyJisl n-ro 4jaeHa apuGMeTHuecKoi nporpeccu,
CYMMBI IIEPBBIX 7 YIECHOB
4.3 I'eomerpuueckas nporpeccus. @OpMyJibl 7-TO YIEHA TEOMETPUUYECKOW MPOTPECCUH,




CYMMBI ICPBLIX 71 YJICHOB

4.4

N3o6pakenue 1wieHOB apu(PpMETHUECKON U TEOMETPHUUECKOM MPOrpeccruii TOUKaMH Ha
KOOPAMHATHOM IIOCKOCTH. JINHEHHBINA U SKCOHEHIHAJIBHBIN pOCT

4.5

CJ10KHbBI€ TPOLEHTHI




ITPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
IMPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon IIpoBepsiemble TPeOOBAHMSA K NMPEAMETHBIM pe3yJbTaTaM 0CBOCHHUS
NMpPOBEPsAEMOr0 | OCHOBHOWM 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOI0 00111er0
TpeOoBaHus o0pazoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh NOHATUAMU: MHOXKECTBO, IIOJAMHOKECTBO, Ollepaluu
HaJl MHOYKECTBAMH; yMEHHE OIEepPUPOBaTh MOHATHAMM: Irpad, CBSI3HBIN
rpad, IepeBo, LMKI, MNPUMEHATh WX MpPU pEIIeHUH 3aJad; yMEHHE
UCIOJIb30BaTh TIpaduueckoe NpPEeACTaBICHUE MHOXXECTB JUIsl OIMCAHUS
peabHBIX MPOLIECCOB U SIBIICHUM, IPH PEIICHUH 33/1a4 U3 JPYTUX YUeOHBIX
IIPEIMETOB

YMeHue onepupoBaTh MOHSATHSMHU: OIpeleiIeHHe, akcuoma, Teopema,
JI0OKa3aTelIbCTBO; ~ YMEHHME  pacrno3HaBaTh  HCTUHHBIE U JIOKHBIE
BBICKA3bIBaHUS, MPHUBOJUTH MPUMEPhl UM KOHTPIPHUMEPHL, CTPOUTH
BBICKA3bIBAHUS M OTPHIIAHUS BHICKA3bIBAHUN

YMeHue omnepupoBaTh MNOHATHSAMHU: HATypajlbHOE YHCIO, MPOCTOE U
COCTaBHOE€ YMCJIO, JE€ITUMOCTh HAaTypaJIbHBIX YHCEI, IPU3HAKU JEITUMOCTH,
[eJI0e YHCII0, MOAYJIh YHCIa, OOBIKHOBEHHAS IpOoObh U AecATU4YHas APOOb,
CTAHJIAPTHBIA BHJ YUCIIA, PALIMOHAIBHOE YMCIIO, UPPALMOHATIBHOE YHCIIO,
apu(MeTHUECKUI KBaJpaTHBI KOPEHb; YMEHHE BBINOJHATH NEHCTBHUSA C
YHCIIaMH, CPaBHUBATh W YNOPAIOYMBATH YHWCIA, MPEACTABISATh YUCIA HA
KOOPJMHATHOW TPSIMOM, OKPYIJIATH YUCIIA; YMEHHE JelaTh NPUKUAKY U
OIICHKY pe3yJibTaTa BbIYMCICHHI

YMeHue omnepupoBaTh IOHATHSAMM: CTENEHb C LEJIBIM IIOKa3aTeseM,
apu(MeTHYeCKUl KBaJpaTHBIH KOpEHb, MHOIOYIEH, ajredopanyeckas
IpoOb, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypaJIbHOW CTENeHH OOoJIbIie
€IMHUIIBI; YMEHHE BBINOIHATh pacuéThl MO (QopmynaM, mpeoOpa3oBaHus
LENBIX, APOOHO-PALMOHANBHBIX BBIPAXEHUNH M BBIPAKECHUNH C KOPHIMH,
Pa3I0KEHNE MHOTOWIECHA HA MHOKUTENH, B TOM YHCJIE C MCIOIb30BaHUEM
(dbopMy pa3HOCTH KBaIpaTOB M KBaJpaTa CyMMBI U pa3HOCTH

YMeHue onepupoBaTh MOHATUSMU: YHCIOBOE PABEHCTBO, YPaBHEHUE C
OJHOM TEPEMEHHOM, YHCIIOBOE€ HEPABEHCTBO, HEPABEHCTBO C MEPEMEHHOM;
YMEHUE pellaTh JIMHEHHBIE M KBaJpaTHblE ypaBHEHHs, JpOOHO-
palUOHAIbHBIE YPAaBHEHHS C OAHOM IIE€PEMEHHOM, CHCTEMBI JBYX
JUHEHUHBIX ypaBHCHUHM, JIMHEHHBIC HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHbIE U APOOHO-pALlMOHABHbBIE HEPABEHCTBA C OJJHOW MEPEMEHHOM,
B TOM YHCJE MPU PELICHUU 3aJa4 U3 APYTUX NPEIMETOB U NMPAKTUUECKUX
3a[a4; YMEHHUE HCIOJIb30BaTh KOOPAMHATHYIO NPSAMYK0 U KOOPAUHATHYIO
IUIOCKOCTBH JIJIs1 U300pakeHUs! pelieHull ypaBHEHU, HEpaBEHCTB U CHCTEM

YMeHue onepupoBaTh MOHATUAMHU: (GYHKUHUSA, Tpapuk (YHKUUH, HYIH
(GYHKINM, TPOMEKYTKH 3HAKOIOCTOSHCTBA, MPOMEKYTKH BO3pPACTaHUS,
yObIBaHUSI, HAWOOINbIIEe W HAUMEHbIIEEe 3HAYCHHUS (YHKIMH;, yMCHHE
ONEpPHPOBATh TMOHATHUSMH: TpsiMasi TMPOIMOPIMOHAIEHOCT, JIMHEHHAs
¢yHkuus, kBagpaTtuuHas (yHKOUSA, oOpaTHas MPOMOPIUOHAIBHOCTS,
napaboJa, runepoosa; yMeHue CTpouTh rpaduku GyHKIHH, HCTIOIB30BaTh
rpaduKd A7 ONpeAesieHUs CBOWCTB IPOLIECCOB M 3aBHCUMOCTEH, UIs
pemieHusl 3a7a4 M3 JIPYTUX YYEOHBIX IMPEIMETOB W PEATbHOW IKU3HH,




yYMEHHUE BBIpaXkaTh (HOpMyJiaMH 3aBUCUMOCTH MEXKIY BEIMYMHAMHU

YMeHue onepupoBaTh MOHSATUSMU: MTOCIIEOBATEILHOCTD, apupMeTHIeCKast
U TEOMETpUYECKas IPOrpeccud; YMEHHE HCIOJb30BaTh CBOMCTBA
noclie0BaTeNbHOCTEH, (POPMYIIBI CYMMBI U OOIIETO YICHA MPU PEIICHUH
3aJa4, B TOM 4HUCle 3a7ad U3 APYTUX y4eOHBIX MPEIMETOB M PeabHOM
KU3HU

YMeHue pemath 3a1a4d pa3HbIX TUIOB (B TOM YHUCJIE HAa MPOLEHTHI, JOJIU U
4yacTH, JBUKEHHUE, paboTy, LIEHy TOBapOB U CTOMMOCTh MOKYIOK M YCIYT,
HAJIOTH, 3a7auyd H3 OONACTH YNpaBICHWS JHYHBIMH U CEMEHHBIMU
¢buHaHCaMM); YMEHHE COCTABIISATh BBIPAXKEHHS, YPaBHEHUS, HEPABEHCTBA U
CHUCTEMBI 10 YCJOBHUIO 3aJlayd, HCCIEOBaTh IMOJYYEHHOE pEeLIeHUuE |
OLICHUBATh MPABAONOI00HOCTh MOTYUYEHHBIX PE3YJIbTaTOB

YMeHue ornepupoBarh NOHATHAME: (QUTYpa, TOUYKA, OTPE3OK, MpsAMasi, Iy,
JoOMaHasi, yrojl, MHOTOYI'OJbHHMK, TpPEYTOJIbHUK, PpPaBHOOEAPEHHBIA U
PaBHOCTOPOHHUI TPEYTOJBHUKH, MIPSIMOYTOJIBHBIA TPEYyTroJbHHUK, MEHaHa,
OuccekTpuca u BBICOTA TpeyroJibHUKa, YETBIPEXYTOJIbHUK,
napajjieniorpaMM, — pomM0O,  NPSAMOYTOJBHHUK,  KBajpaT,  TpaTCIus;
OKPYXHOCTh, KpYT, KacaTelbHas; 3HAaKOMCTBO C TIPOCTPaHCTBEHHBIMU
durypamu; yMeH#e pemaTh 3a1a4u, B TOM YUCIIE U3 TOBCEHEBHOM JKU3HH,
Ha HaXO0XJICHHUC T'COMCTPUUYCCKUX BCIWUYHUH C MPUMCHCHUCM H3YUYCHHBIX
CBOMCTB (puryp u pakToB

10

YMeHue omnepupoBaTh IMOHATHSAMU: PaBEHCTBO (UTYp, PABEHCTBO
TPEYTOJIbHUKOB; NapaJlJIeIbHOCTh U MEPHEHIUKYISPHOCTh IPSIMBIX, YIOJ
MEXIy TMPSAMBIMH, TEPHNEHANKYJSAP, HAKJIOHHAs, MPOEKIHs, Moxodue
¢buryp, mogoOHbIE TPEYTOJbHUKH, CHUMMETPHSI OTHOCUTEIBHO TOYKH U
IpsSMOii; yMEHHE pacro3HaBaTh paBEHCTBO, CHMMETPUIO U 1mogobue ¢uryp,
NapaJJIEIbHOCTh U MEPIEHIUKYJIIPHOCTD NPSMBIX B OKPY’KAIOIIEM MHUPE

11

YMeHne omnepupoBaTh MOHATHUSMH: JUIMHA, PACCTOSHHE, Yo (BeTWYMHA
yIia, CHHYC U KOCHHYC YIJIa TPEYToJbHUKA), IUIOLIa/lb; YMEHUE OLICHUBATh
pa3Mepbl TIPEAMETOB U OOBEKTOB B OKPYKAIOIIEM MHpPE; yMEHHe
OPUMEHATh (POPMYJIBI MEpUMETpa U TUIOMAAW MHOTOYTOJbHUKOB, JUIMHBI
OKPY>KHOCTH u IUIOIa U KpyTa, o0beMa  MPSAMOYTOJIHHOTO
napannenennneﬂa; YMGHI/IG HpI/IMeHHTB HpI/IBHaKI/I paBeHCTBa
TPEYTrOJIbHUKOB, TEOPEMYy O CyMME VIJIOB TPEYTrojdbHUKA, TEOpEeMy
[Mudaropa, TpUrOHOMETPHUUECKUE COOTHOUICHUS JJISl BBHIYMCICHUS JJIHH,
pacCTOSIHUH, TIIOMIAACH

12

YMenne  w300paxkaTh IJIOCKME  (UTypsl W WX  KOMOHWHAIWH,
MPOCTPAHCTBEHHbIE (QUTYPBI OT PYKH, C TOMOIIBI0 YEePTEKHBIX
WHCTPYMEHTOB U AJIEKTPOHHBIX CPEJICTB MO TEKCTOBOMY HIIH CHMBOJIBHOMY
OTIHCaHHIO

13

YMeHue onepupoBaTh MOHATUSMU: MPSAMOYIOJbHAs CUCTEMAa KOOpIMHAT;
KOOPJMHATBI TOYKH, BEKTOP, CyMMa BEKTOPOB, MPOU3BEJACHUE BEKTOpa HA
YHUCIIO, CKaJsIpHOE IIPOMU3BEIACHHE BEKTOPOB; YMEHHE HCIIOIb30BaTh
BEKTOPBI M KOOPJAMHATHI JUJIsl NIPEACTABICHUS JAaHHBIX U PEIICHUs 3a7ad, B
TOM YHCJIE€ U3 JPYTUX YUYEOHBIX MPEAMETOB U PEaTbHOM KU3HU

14

YMeHI/Ie OHepI/IpOBaTB IIOHATUAMU: CTOJIGI/IKOBBIG nu prFOBBIe ,Z[I/IaI‘paMMBI,
TaOnMuIel, CcpeaHee apudMeThdeckoe, MeauWaHa, HauOoJsbliee U
HaAauMMCHbBIIIECC 3HAYCHUA, pa3Max YHUCJIO0BOI'O Ha60pa; YMGHI/IG HU3BJICKATh,
UHTEPIPETHPOBATh U MPeoOPa30BbIBATh MHGOPMAITUIO, ITPESICTABICHHYIO B




TabJIUIaX U Ha JAUarpaMmax, OTPakalollyl0 CBOMCTBA M XapaKTEPUCTHUKH
peanbHBIX MPOLIECCOB U SBICHUH; yMEHHE DACHO3HABATH W3MEHYMBBIC
BEJIMUMHBI B OKPY’KaIOIEM MUPE

15

YMeHue onepupoBaTh TMOHATUSMHU: CIydallHBIM OMNBIT  (CiIy4aiiHBIN
SKCTIIEPUMEHT),  DJIEMEHTApHOE  COOBITHE  (DJIEMEHTApHBIM  HCXOM)
CJIy4aifHOTO OIbITa, ClydailHOe COOBITHE, BEPOSTHOCTH COOBITHS; YMEHUE
HaXxOIUThb  BEPOSATHOCTH  CIy4yallHBIX  COOBITMH B  ONBITaX C
PaBHOBO3MOKHBIMHU 3JIEMEHTAaPHBIMU COOBITHSIMH; YMEHUE PEIIaTh 331a4H
METOZIOM OPraHU30BaHHOIO Iepedopa M C HCHOJIb30BAHHMEM IIpaBUIIA
YMHOXXEHUS; YMEHHUE OLEHUBATh BEPOSTHOCTH PEAIbHBIX COOBITHH H
ABJICHUM, TIOHUMATh POJIb NMPAKTUYECKU IJOCTOBEPHBIX M MaJOBEPOSTHBIX
COOBITHII B OKpPYXAaIOLIEM MHpPE W B JKU3HU; 3HAKOMCTBO C IOHSITHEM
HE3aBUCHMBIX COOBITHH; 3HAKOMCTBO C 3aKOHOM OOJBIIMX YHUCEI U €ro
POJIBIO B MAaCCOBBIX SIBICHUSIX

16

YMeHue BBIOMpATh MOAXOSAIINN U3YYSHHBIH METOA ISl PEIICHUs 3a/1a4H,
IPUBOJUTH IPUMEPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPHUPOAE H
JKU3HHU, pPacllo3HaBaThb IPOSBICHUE 3aKOHOB MAaTE€MaTHUKU B HCKYCCTBE,
ONMCHIBATh OTHEIbHBIC BBIAAIOIIMECS PE3YNbTATHI, IOIYYCHHBIE B XOIE
Pa3BUTHsI MAaTEMAaTUKHU KaK HAyKH, IPUBOJAUTH MPUMEPHl MaTEMAaTUYECKUX
OTKPBITUHA U UX aBTOPOB B OTEUECTBEHHOM M BCEMUPHON UCTOPHUH




INHEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMBIX HA OI'D

IHO MATEMATHKE
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS
1 YHucna v BBIYKCICHUS
1.1 Hatypanbnsle u nensle yncina. [Ipu3Haky 1eIMMOCTH LEIbIX YHCET
12 OOBIKHOBEHHBIE M JECATUYHBIE IPOOHU, MPOLEHTHI, OECKOHEUHBIE MEPUOJUUECKUE
Ipodu
1.3 ParmonanbHble yncna. ApudMeTHUECKUE ONepaliy ¢ palMoHAIbHBIMUA YUCIaAMU
1.4  [eiicTBuTenpHble yncia. ApupmMeTHyecKre ornepamnnu ¢ 1eHCTBUTEIbHBIMUA YUCIaAMU
15 [Tpubnmxéunpie BBIMMCIICHHA, NpaBUIa OKPYIVIEHWS, NPUKHAKA M OLEHKa
pe3ynbTara BEIUMCICHUN
2 Anrebpanyeckue BhIpaXEHHUs
2.1 BykBeHHBIE BbIpaXKEHUS (BBIPAKEHUS C TIEPEMEHHBIMU)
29 Crenens ¢ nenbiM nokaszaresieM. CTeneHb ¢ pallMOHANbHBIM MoKa3aTeneM. CBoiicTBa
CTETeHH
2.3 MHorouneHsl
2.4 Anrebpanueckas 1poOb
25 Apudmernaeckuit KOpeHb HaTypaJbHOW cTerneHu. [leficTBusi ¢ apupMEeTHUECKUMHU
KOPHSIMUM HaTypajIbHON CTENEHU
3 YpaBHEHMS U HEpaBEHCTBA
3.1 Lenbie u 1poOHO-parMoHanbHble ypaBHEeHHsI. CHCTEMbI U COBOKYITHOCTH YpaBHEHUN
39 Ilenbie u apoOHO-palMOHaNbHBIE HepaBeHCTBa. CHCTeMbl U COBOKYITHOCTH
HEPABEHCTB
33 PemieHne TEeKCTOBBIX 33124
4 UYucnoBsle NOCIEA0BATENBHOCTU
4.1 TTocienoBaTenbHOCTH, CIIOCOOBI 3aJaHUS IIOCIIEN0BATEILHOCTEN
4.2 Apudmernueckas 1 reoMmeTpudeckas nporpeccuu. @opmysa CI0XKHBIX IPOLIEHTOB
5 DyHKIMHU
Oynakus, cnocoObl 3aaanus GyHkuuu. ['padux Gynkiuu. Obmacte onpeneacHus u
51 MHOXecTBO 3HaueHui (pyHkimu. Hymn gynkiun. [IpoMexxyTku 3HaKOMOCTOSIHCTBA.
o [IpoMeXyTKM MOHOTOHHOCTH (YHKIUH. MaKCUMyMbl U MHHUMYMBI (DYHKITUH.
Hauboubiee u HauMeHblee 3HaUYCHHE (DYHKIMH HA IPOMEXKYTKE
6 KoopaunaTs! Ha npsMO# U IJIOCKOCTU
6.1 KoopaunaTthHas npsmas
6.2  JlekapTOBBI KOOpAMHATHI Ha INIOCKOCTU
7 I'eomerpus
7.1 ['eomeTpuyeckue GUrypsl U UX CBOMCTBA
7.2 TpeyroapHUK
7.3 MHOroyrojibHIUKH
7.4 OKpY>KHOCTh U KpyT
7.5 N3MepeHne reoMeTpuueCKUX BEJTMYHH
7.6 BekTopsl Ha IIOCKOCTH
8 BeposiTHOCTB U cTaTHCTHKA




8.1

OmnucarenbHas CTaTUCTHKA

8.2  BeposTHOCTB

8.3 | KomOuHaropuka
8.4 MHoxecTBa

8.5 I'padbr




YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

* Marematuka. Anre6pa: 9-i kiacc: 6a30Bblil ypoBeHb: yueOHUK; 15-¢€
u3nanue, nepepadoranHoe MakapsraeB FO.H., Munmiok H.I'., Hemkos K.1.
ap.; mox penakmnuent TenskoBckoro C.A. AKITMOHEpHOE OOIIECTBO
«M3marensctBO «IIpocBemenue»

METOIUYECKHUE MATEPHUAJIBI UIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJBHBIE PECYPCBI U PECYPChbI
CETU UHTEPHET



