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HHOACHUTEJIBHASA 3AIINCKA

Anrebpa ABISETCS OJHUM U3 OINOPHBIX KypCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHa 00ECIIEYMBAET U3YUYECHHUE JAPYTUX TUCUUILUINH, KAK €CTECTBEHHO-
HAy4yHOT'0, TaK M TyMaHUTAapHOTO IMKJIOB, €€ OCBOCHHE HEOOXOIUMO ISl
IPOIOJKEHUsI 00pa30BaHus U B MMOBCEIHEBHOM kU3HU. Pa3BuTHe y oOyuaronmxcs
HAY4YHBIX TPEACTABICHUN O MPOUCXOKICHUM U CYIIHOCTH anre0pandyecKux
abCcTpakiuii, cnoco0e OTpaKEHU MAaTEMaTUYECKON HAyKOM SIBI€HUI U MPOIIECCOB
B NpPUPOAE U OOLIECTBE, POJIM MATEMaTHMYECKOIO MOJAEIMPOBAaHUS B HAay4YHOM
NO3HAHUU U B IPAKTHKE CIIOCOOCTBYET (HOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
M Ka4eCTB MBIIUICHHS, HEOOXOJUMBIX /ISl aJaNTallid B COBPEMEHHOM IIU(PPOBOM
obuiectBe. M3ydyenue anreOpbl oOecreyumBaeT pa3BUTHE YMEHHUs HaOJI0JaTh,
CpPaBHMBATh, HAaXOJWUTh 3aKOHOMEPHOCTH, TpPeOYyeT KPUTUYHOCTH MBIILUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOU JEHCTBHSI M BBIBOABI,
dbopmynupoBath yrBepxkieHus. OcBoeHUE Kypca anredpbl 00ecreyuBaeT pa3BUTHE
JOTHYECKOTO MBIIUICHUS OOYYaloIIMUXCs: OHM HCHOJB3YIOT JACIYKTUBHBIE U
WHIYKTUBHBIE pAaCcCYXICHUs, 0000IIEHNEe U KOHKPETU3AIlNI0, aOCTparupoBaHue M
ananoruto. OOydyenme  anreOpe  mpeamoyiaraeT  3HAYMTEIBHBIH  00BEM
CaMOCTOSITENIFHOM ~ JIEATENBHOCTH OOYyYalOIIMXCs, IOITOMY CaMOCTOSITEIbHOE
peleHune 3a1a4 SBIsSETCs peann3alei JesTeIbHOCTHOTO IPUHIINAIIA 00 yUeHHSI.

B crpykrype mnporpammel ydueOHOro Kypca «Anredpa» sl OCHOBHOI'O
o0miero o6pa3oBaHUs OCHOBHOE MECTO 3aHMMAIOT CO/EpPKATEIbHO-METOANMYECKUE
auHUM: «Hucna v BeIMUCIEHUSN», «ANreOpandyecKkue BBIPAKEHUS», «YpaBHEHUS U
HepaBeHCTBa», «DyHkiuu». Kaxnaas U3 3THX colepKaTelbHO-METOJUYECKUX
JVHUNA pa3BUBAETCs HA MPOTSHKEHUU TPEX JIET U3YUEHUs Kypca, B3aUMOJECHCTBYS €
ApPYTMMHU €ro JWHUAMUA. B Xxome wu3ydeHuss y4eOHOro Kypca OOydaroumumcs
NPUXOTUTCS JIOTHYECKU PACCYXAaTh, MCIOIB30BAaTh TEOPETHUKO-MHOKECTBEHHBIN
a3bIK. B cBsI3W ¢ 3TUM B mporpammy ydeOHOro kypca «Ainredpay BKIHOUEHBI
HEKOTOPbIE OCHOBBI JIOTMKH, NPEJICTaBICHHbIE BO BCEX OCHOBHBIX pa3jernax
MaTeMaTUYECKOro 00pa30BaHUs U CIIOCOOCTBYIOIIME OBIAICHUIO O0yUYaIOIUMUICS
OCHOB  YHUBEPCAJBHOTO MaTeMaTH4ecKoro s3eika. CopepxarenpHOM U
CTPYKTYpHOM OCOOEHHOCTBIO Y4eOHOro Kypca «AnreOpay» sBISETCd €ro
VHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne nuHMM «Yucia W BBIYUCICHUS» CIYXKUT OCHOBOWM Jif
JaJIbHEHIIIETO M3YYeHHs] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYArOIIUXCS
JIOTMYECKOI0 MBIIIIECHUS, (OPMUPOBAHUIO YMEHUS I0JIb30BATHCS AITOPUTMaMHU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX JIJISl TOBCEIHEBHON
KU3HU. PazBUTHE MOHATUS O YKCIE Ha YPOBHE OCHOBHOI'O OOIEro 0Opa3oBaHUs
CBS3aHO C pAIMOHAIBLHBIMH WM HMPPANMOHAIBHBIMU YHCIaMH, (OPMHUPOBAHUEM



IPEACTABICHUN O JEUCTBUTEIBHOM YHCIE. 3aBEPIICHUE OCBOCHMS YHCIOBOU
JIMHUU OTHECEHO K CpeIHEMY 00I111eMy 00pa30BaHUIO.

Copeprkanue qByX anreOpandeckux JIMHUNA — «AJIreOpanyecKkue BhIPaKEHUs
U «YpaBHEHUS U HEPABEHCTBA» CIOCOOCTBYET (DOPMHUPOBAHUIO y OOYUArOIIUXCS
MaTeMaTUYECKOro ammapara, HEOOXOAMMOIo ISl PEUICHHs 3aJad MaTeMaTHKH,
CMEXHBIX TMPEAMETOB U MPAKTUKO-OPUEHTHPOBAaHHBIX 3amady. Ha ypoBHe
OCHOBHOT'0 001Iero oOpa3oBaHusl y4yeOHBIM MaTepuan TPYNIUPYETCs BOKPYT
paIMOHAIIBHBIX BBIpAKEHUH. ANredpa JEMOHCTPUPYET 3HaUYCHUE MATEMATUKH Kak
A3bIKa JUISI TIOCTPOCHMSI MaTeMaTUYECKUX MOJIENEH, OMHMCAHMUS NPOLECCOB U
ABJICHUM peanbHOro Mupa. B 3amaum oOyudeHus anreOpe BXOIAT TaKxKe
nanbHeillee pa3BUTHE aJTOPUTMUYECKOTO MBIIUIEHUS, HEO0XOJUMOro, B
YaCTHOCTH, MJII OCBOEHHS Kypca HWH(GOPMATUKHU, M OBJIAJICHUE HaBbIKaMU
JNENYKTHUBHBIX paccyxjeHuid. [Ipeobpa3oBaHre CUMBOIBHBIX (POPM CITOCOOCTBYET
Pa3BUTHIO BOOOpaXEHUs!, CHOCOOHOCTEN K MaTEMaTUYECKOMY TBOPYECTBY.

Copeprxanve pyHKIIMOHAIBHO-TpaUUECKO JIMHUKA HAIEICHO HA TIOyYeHHE
OOyYarOIIMMUCS 3HAaHUN O (DYHKIMSAX KaK BaKHEHIIEW MaTeMaTHU4eCKOW MOJIEeTH
JUTSL OIIMCaHUsSl M UCCIIEIOBAHUS Pa3HOOOPA3HbBIX MPOIECCOB U SIBJIEHUN B MPUPOJIE
u obmectBe. M3yueHue marepuana crocoOCTBYET PA3BUTHUIO Yy OOYyYarOLIUXCS
YMEHHUS UCIIOJIb30BATh PA3JINYHbIE BHIPA3UTEIbHBIE CPEACTBA SI3bIKA MATEMATUKU —
CIIOBECHBIC, CHUMBOJIMYECKHE, TpauuecKkue, BHOCUT BKJIaJ B (OPMHUpPOBAHUE
IPEICTaBIEHUN O POJIM MATEMATUKU B PA3BUTUH LIMBUIIM3ALUU U KYJIbTYPHI.

CornacHo yueOHOMY IMaHy B 7-9 kiaccax wu3ydaercs Y4YeOHbIH Kypc
«Anrebpa», KOTOPBIM BKIIIOYACT CIEAYIOLIME OCHOBHBIE pa3felibl COAEpKAHMS:
«Yucna w BBIUKCICHUN», <«ANTEOpandecKue BBIPAKCHUS», «YPAaBHCHUS W
HEPABEHCTBa», «DYHKIIUN.

Ha uzyuenue yuebHoro kypca «Anredpa» orBoautcs 306 yacoB: B 7 kiacce
— 102 ygaca (3 yaca B Henenmo), B 8 kimacce — 102 gaca (3 yaca B Heneno), B 9
kiacce — 102 gaca (3 yaca B HeZen0).



COJEPXXAHME OBYUYEHUA
7 KIIACC

Yucia 1 BBIYMCICHUA

JpoOu OOBIKHOBEHHBIE U JIECATUYHBIE, MEPEXO0]l OT OAHOW (POPMBI 3aMHCH
npobeir k apyroil. IloHsTue pauMOHAJIBHOTO 4MCIA, 3allUCh, CPAaBHEHUE,
yIOpPSIIOUMBAHUE  pPALMOHAIBHBIX uucen. Apudmerndyeckue AecTBUS €
panMoHaIbHBIMU 4YKCIIaMU. PelreHne 3amad u3 peasbHOM NPAKTUKU HA 4acTH, Ha
JpoOHu.

CreneHp C HaTypaJlbHBIM [OKa3aTeleM: OIpenelieHue, Mnpeodpa3oBaHue
BBIPXKEHHI Ha OCHOBE ONpEENICHHUs, 3aUCh 00NbIINX yKces. [IpoueHTsl, 3anuch
OPOIIEHTOB B BHJE ApoOU M ApoOu B BHUIE MPOIEHTOB. TpHU OCHOBHBIE 33Jauu Ha
IIPOLIEHTHI, pEICHUE 3a7a4 U3 PEATbHON IPAKTHUKHU.

IIpumeHeHne TNpPHU3HAKOB  JEIMMOCTH, pPa3lO)KEHHE Ha  MHOMKUTEIH
HaTypaJbHBIX YHUCEIL.

PeanpHple  3aBUCHMMOCTHM, B TOM 4YHCle ImpsiMas W oOpaTHas
IPONOPLUHUOHATIBHOCTH.

AJure0OpanvecKkue BbIPaKeHUs!

[IepemeHHbIE, UHCIOBOE 3HAYEHUE BBIPAXKEHUS C IEPEMEHHOMN. JlomycTUMBbIE
3Ha4YEeHUS NepeMeHHBIX. [IpencraBnenne 3aBUCUMOCTH MEKy BEIMYNHAMU B BHJIE
dopmyinbl. Beruncnenus o popmynam. [IpeodpasoBanne OyKBEHHBIX BbIPAXKEHUH,
TOKIECTBEHHO DAaBHbIE BBIPAXKEHUs, MpaBuWia NpeoOpa3oBaHUsI CYMM U
pOU3BEICHUI, TpaBUIa PACKPHITUS CKOOOK U MPUBEIEHUS MOAOOHBIX ClIaraeMbIX.

CBOIICTBA CTENEHU C HATYPAIBHBIM IOKA3aTEIIEM.

OnHowieHsl U MHOrowieHbl. Crenenp MHOrowieHa. Ciio)KeHue, BIUUTAHMUE,
YMHOX€HHE€ MHOIOWICHOB. QP@OpMyJIbl COKpPAIEHHOIO YMHOXEHUS: KBaapar
CyMMBI W KBaapar pa3zHocTH. Popmyna pa3sHOCTH KBaApaToB. PasiioxeHue
MHOT'OYJIEHOB Ha MHOKHTEJIN.

YpaBHEeHUA U HEPABEHCTBA

VYpaBHeHHE, KOpEHb YypaBHEHHUS, IpaBuUjia MpPeoOpa3oBaHUs YypaBHEHHUS,
PABHOCWIBHOCTh YPAaBHEHUU.

JIuHetHOe ypaBHEHHE C OAHOM IMEPEMEHHOM, YHUCIO KOPHEH JIMHEHHOIO
YPaBHEHMS, peEUICHUE JIMHEHHBbIX ypaBHeHMM. CoOCTaBIICHHE YpaBHEHHUM I10
YCIIOBHIO 3a7jaui. PelreHne TeKCTOBBIX 3a1a4 C TOMOIIBIO YPaBHEHUN.

JIuneiiHoe ypaBHEHHE C JABYMsS MEpPEMEHHBIMH U ero rpaduk. Cucrema IByX
JUHEWHBIX YpaBHEHHW C JABYMs IEpEMEHHBIMU. PeleHne cucrtem ypaBHEHUU
croco0oM MoAcTaHOBKU. IlpuMepsl pelieHusi TEKCTOBBIX 3aJad C MOMOIIBIO
CHCTEM YPABHECHUM.

DOyHKUNHA



Koopaunara Toukn Ha npsimoit. UucnoBsle MpoMeKyTKH. PaccrosHue mexny
JIBYMsI TOYKaMU KOOPJAUHATHOM MPSAMOM.

[IpsimoyronbHasi cuctemMa koopAauHat, ocu Ox u Oy. Alcuucca U opJuHaTa
TOYKU Ha KOOPJAUHATHOM IuI0CKOCTH. [Ipumepsl rpadukoB, 3aJaHHBIX (OpMYJIaMu.
Urenne rpadukoB peanbHbIX 3aBucuMocTei. [lomsarue ¢ynkmuu. [padux
¢ynkuuu. CoiictBa pyHkumil. JIunelinas @yukius, e€ rpaduk. ['padux GyHkumu
y = |x|. T'paduueckoe pelieHre THHEHHBIX yPaBHEHUH W CHUCTEM JIMHEHWHBIX
YPaBHEHHM.

8 KJIACC

Yucia 1 BBIYMCICHUA

KBagparueiii kopeHb u3 uwucna. [loHsTHe 00 uUppalMOHATIBLHOM YHCIIE.
JlecsTuuHbIe TPUOIMKEHUST UpPAIMOHANIBHBIX uncesl. CBOMCTBA apu(METHUECKUX
KBaJIPATHBIX KOPHEW U MX MPUMEHEHUE K MTPEoOpPa30BaHUIO YHCIOBBIX BBIPAXKEHUN
Y BBIYUCIICHUAM. [[eICTBUTENIbHBIE YUCIIA.

CrteneHb C 1EBIM MTOKa3aTeaeM U e€ cBoiicTBa. CTaHaapTHAs 3aMKUCh YUCTA.

Anrebpandeckre BeIpaKeHUSAJredpandeckne BbIpakeHusl

KBampaTHpiii  TpEXuieH, pas3ioKEHHE KBAJAPATHOIO TpEXWIEHAa Ha
MHOKHTEIH.

AnreOpaundeckass ApoOb. OCHOBHOE CBOMCTBO ajredpandeckoil apolwu.
CnoxxeHne, BBIYMTAHHE, YMHOXXCHHE, JCIICHHE aireOpandeckux JpoOeH.
PanmonanbHbie BhIpaXKEHUS U UX MTPeoOpa3oBaHHUE.

YpaBHEHHS 1 HEpABEHCTBAY pABHEHHUS M HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyna KOpHEW KBaJIpaTHOrO ypaBHEHHSI.
Teopema Buera. Permienue ypaBHEHUI, CBOISIIMXCS K JUHEMHBIM U KBaJAPATHBIM.
[Ipocreiiiue qpoOHO-paIMOHAIbHBIC YPaBHEHUS.

I'paduueckas muTepnperanus ypaBHEHUN C ABYMsI EPEMEHHBIMH U CUCTEM
JMHEHUHBIX YypaBHEHUU C JBYMs IepeMeHHbIMH. [Ipumepsl pemeHus cucrem
HEJIMHEMHBIX YPABHEHUH C JIByMSl IEPEMEHHBIMHU.

Pelienne TEKCTOBBIX 3a/1a4 alNreOpandyecKuM CrocoOoM.

HucnoBble HEpABEHCTBA U UX CBoOWcTBA. HepaBeHCTBO ¢ OMHOM NEPEMEHHOM.
PaBHOCWIBHOCTE HEpaBeHCTB. JIMHEVWHBIE HEPABEHCTBA C OJHOM IEPEMEHHOW.
CucTembl JIMHEHHBIX HEPABEHCTB C OJJHOM MEPEMEHHOM.

OyHKIMNPYHKIUA

[Tonatue Qynkuun. OOIACTh ONpPEACTICHUS W MHOXECTBO 3HAYCHUM
dbynkimn. CriocoObl 3a1anust (yHKITHIA.

I'padpux dynkumuu. YUrenue cBoilcTB pyHkumu mno e€ rpaduky. [Ipumepsr
rpaduKoB HYHKIHA, OTPAXKAIOIMINUX PEATbHBIE TIPOIIECCHI.



OYHKIMK, OINUCHIBAIOIIME TPAMYHO W OOpaTHYI MPONOPLUUOHATILHBIE
3aBUCUMOCTH, UX Tpaduku. OyHKun y = x2, y = x3, y = \x, y=|x|. T'paduueckoe
pElICHNE YPABHEHUN U CUCTEM YPaBHECHUM.

9 KIIACC

Yuciaa v BbIYMCICHUS

PauyonanbHble 4yKciia, UppallOHAIbHbIE YKCIIa, KOHEUHbIE U OECKOHEYHBIE
JecITUYHbIE ApoOH. MHOXKECTBO AEMCTBUTENBHBIX YUCEN, JEHCTBUTENbHBIE YHCIIA
Kak OeCKOHEYHbIE JeCATHYHbIC ApoOH. B3auMHO OFHO3HAYHOE COOTBETCTBHE
MEXIYy MHOKECTBOM JICHCTBUTEIBHBIX YUCEII U KOOPIUHATHOM MIPSIMOU.

CpaBHeHHE [IGHCTBUTENBHBIX 4YHCeN, apudmerndeckue HAEHCTBUA C
JNENCTBUTENBHBIMU YUCIIAMMU.

Pa3mepbl 0OBEKTOB OKPYXAIOWIEr0 MHpPA, JIUTEIBHOCTh IPOILIECCOB B
OKPY’KaroIIeM MHpE.

[Ipubnmx€HHOE 3HAUEHUE BEIMYMHBI, TOYHOCTh NpHOImkeHus. OKpyrieHue
yucen. [Ipuknika u olieHKa pe3yJbTaToB BEIYUCICHHI.

YpaBHeHUA U HEPABEHCTBA

JIuneniHoe ypaBHEHME. Penienne ypaBHEHNM, CBOMSIIMXCS K IMHEUHBIM.

KBagpaTHoe ypaBHeHue. PemeHnne ypaBHEHUN, CBOMSIIMXCS K KBaJAPATHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPETbEU U 4ETBEPTOU
CTEIICHEN Pa3JI0KEHUEM HAa MHOKUTENH.

Pemenue npoOHO-panvioHaIBHBIX YpaBHEHMA. PernieHne TEeKCTOBBIX 3ajaad
anreOpanyeckuM MeTOIOM.

VYpaBHeHue ¢ AByMs NepeMeHHbIMH U ero rpaduk. Pemienue cucrem IByX
JIMHEVHBIX YPAaBHEHUH C IByMs [IEPEMEHHBIMU. Pelienne cucreM IByX ypaBHEHUH,
OHO M3 KOTOpPBIX IJIMHEHHOE, a JApyroe — BTopoi creneHu. ['paduueckas
UHTEpIPETALNAS CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMU.

Pelienne TEKCTOBBIX 3a/1a4 alNreOpandyecKuM CIiocoOoM.

HucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienre nMHENHBIX HEPABEHCTB C OJHOM NepeMeHHOW. PemeHune cucrem
JIMHEHWHBIX HEPABEHCTB C OJIHOW IepeMeHHOW. KBagpaTHele HEpaBEHCTBA.
I'paduueckass wHTEeprnperanys HEPABEHCTB W CHCTEM HEPABEHCTB C JABYMS
IIEPEMEHHBIMH.

OyHKIMNPYHKUMH

KBagpatuunas ¢ynkuusa, e€ rpaduk u cBoiictBa. [lapaGona, KoopauHATHI
BEPILIHUHBI TapadoIbl, 0Cb CAMMETPUH NMapadOJIbL.

I'padukn Gyaxmmit: y =kx, y=kx + b, y=k/x, y=x3, y=Vx, y = |x| , n ux
CBOWCTBA.



YucioBble  mociaenoBaTelbHOCTUUMCI0BBIE  MOCIEAO0BATEIBHOCTH M
Nporpeccuu

[loHATHE 4YHCIIOBOM ITOCIENOBATEIBHOCTH. 3aJaHUE IOCIEI0BATEIIBHOCTH
peKyppeHTHOM dhopmMynoi u popmyIioit n-ro dieHa.

Apudpmernueckas U reomerpuueckas mnporpeccud. Dopmynbl n-ro 4jieHa
apu(pMeTHIECKON U TEOMETPUUYECKOM MPOrpecCruid, CyMMBbI TIEPBBIX 71 YJICHOB.

N3obpaxkenne uneHOB apuMETHUYECKONH M TeOMETPUYECKOM IPOTrpecCHid
TOYKaMHM HAa KOOPJAWHATHOW IUIOCKOCTH. JIMHENMHBIN M DKCIOHEHUMAIbHBIA POCT.
CI1oXHbI€ TPOLIEHTBHI.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMSA TIPOI'PAMMDBI
YYEBHOI'O KYPCA <«AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDI

JINYHOCTHBIE Ppe3yJabTaTbhl OCBOCHMS TMPOTrpaMMbl y4yeOHOTO Kypca
«Anredpay XapaKTepu3ylTCs:

1) naTpuoTHYECKOE BOCIIMTAHUE:

NpOSIBIICHUEM HWHTEPECA K NPOIUIOMY UM  HACTOAIIEMY POCCHMCKOU
MaTeMaTUKHU, IIEHHOCTHBIM  OTHOIIEHHWEM K  JIOCTHXKEHUSIM  POCCHMCKUX
MAaTEMATUKOB M POCCHUMCKOM MATEMAaTUYECKOW IIKOJIbI, K HCIOJIb30BAHUIO 3THUX
JOCTIKEHUN B IPYTUX HAyKaX U MPUKIAAHBIX cdepax;

2) rpa:xKIaHCKoOe M IyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBHITIOJIHEHUIO 00S3aHHOCTEHN TpaKJIaHUHA M peaiu3allii ero
npaB, TMPEJACTaBICHUEM O MAaTeMAaTHYEeCKMX OCHOBaX (PYHKIIMOHUPOBAHMUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUMU, MPOLEAYp T'Pa)KJaHCKOro oOllecTBa (Hampumep,
BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKJICHUIO ATUYECKUX MPOOJIeM, CBSI3aHHBIX
C TMPAKTUYECKUM TPUMEHEHUEM JOCTHKECHUN HayKHh, OCO3HAHUEM BaXKHOCTHU
MOPAJIbHO-3TUYECKUX MPUHIUIIOB B IESITEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCTIUTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE Y4YacTUE B PEIICHUU MPAKTUYECKUX 3a7ad
MaTeMaTUYECKOW HAIpaBI€HHOCTH, OCO3HAHUEM BaXXHOCTH MAaTEMAaTHYECKOTO
o0pa30BaHUsS Ha TPOTSHKEHUHM BCEH JKM3HM JIJIsl YCHENHON MpodeccHoHaTbHOM
JEATETbHOCTU U Pa3BUTHEM HEOOXOJUMBIX YMEHUM, OCO3HAHHBIM BBHIOOPOM U
MOCTPOCHUEM HMHUBUAYAIBHOU TPACKTOPUHU 00pa30BaHUSI U KU3HEHHBIX TUIAHOB C
y4ETOM JIMYHBIX MHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIMTAHUE:

CIIOCOOHOCTHIO K  SMOLMOHAJIBHOMY UM  3CTETUYECKOMY BOCIHPHUATHIO
MaTeMaTHYECKUX OOBEKTOB, 3ajJladu, pEIICHUN, pacCyX JAeHUW, YMEHHIO BHUJETh
MaTeMaTHYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

OpHMEHTAllME B JIEITEIBHOCTM HAa COBPEMEHHYIO CHCTEMY Hay4HBIX
IpeACTaBIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHS YeIOBEKa, MPUPOILI U
oOIIecTBa, MOHMMaHUEM MaTeMaTHYeCKOW HaykKu Kak cdepbl YelIoBeUYeCKOn
NEATENbHOCTH, 3TANlOB €€ Pa3BUTHS W 3HAYUMOCTH ISl PA3BUTHUS LIMBUJIM3ALINM,
OBJIQJICHUEM SI3IKOM MATEMaTHKU M MATEMATHYECKOW KYJIbTYPOW KaK CPEICTBOM
MO3HAHUSI MHUPA, OBJIAJECHUEM MPOCTEUIIMMHU HABBIKAMHU HCCIIEA0BATEIbCKOU
NEeATENbHOCTH;



6) ¢usuyeckoe BocmuTaHue, (PopMHpPOBaHHE KYJIbTYPbI 3A0POBbS H
3MOLMOHAJIBHOIO 0J1arOMOyYus:

TFOTOBHOCTBIO NPHUMEHATh MaTeMaTHYECKUE 3HAHUS B HMHTEPECax CBOETO
3I0pOBBS, BEIEHUS  3J0pPOBOro  oOpa3a  KHU3HU  (3I0pOBOE  IHUTAHUE,
cOamaHCHUPOBAaHHBIA PEXUM 3aHATHH W OTAbIXa, peryispHas Qundeckas
aKTUBHOCTb), C(HOPMHUPOBAHHOCTHIO HaBbIKAa pPEQIIEKCUU, MPU3HAHUEM CBOETO
[paBa Ha OLIMOKY M TAaKOr'o K€ IpaBa JIPyroro 4ejioBeKa;

7) 3kos10rMYecKOe BOCIINTAHME:

OpUEHTalMell Ha NPUMEHEHUE MaTEMAaTUUYECKUX 3HAHUM IS pElIeHMs 3a1ad
B 00JJaCTH COXPaHHOCTU OKpY’KaloIIeW cpeabl, IJIAHUPOBAHMS MOCTYNKOB U
OLIEHKM HX BO3MOXHBIX IIOCJIEICTBUI JJIsl OKpY’Karolleld cpeabl, OCO3HaAaHHEM
IJI00AJIBHOIO XapaKTepa 3KOJOrMYECKUX MPOOJIEM U MyTEN UX PELICHUS;

8) aganTanusi K M3MEHAIUMCS YCJOBHAM COLMAJIBHOW M NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JIEHUCTBUSM B YCIIOBUSIX HEOIPENEIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4€pe3 MPaKTUYECKYIO AECSATEIbHOCTh, B TOM YHCIIE
YMEHUE YYUThCA y JAPYTUX JIOAEH, mpuoOpeTaTh B COBMECTHOM NESITENbHOCTH
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHLIMU U3 OMBITA JIPYTHUX;

HEOOXOAMMOCTBIO B (OPMHpPOBAaHMM HOBBIX 3HAHUW, B TOM 4YHCIIE
(GopMynupoBaTh UJEH, TOHATHUS, TUIOTE3bI 00 0OBEKTAX U ABJICHUSIX, B TOM YHCIE
paHee HEU3BECTHBIX, OCO3HABaTh Je(QUUUTHI COOCTBEHHBIX 3HAaHUU U
KOMITIETEHTHOCTEMH, MIIaHUPOBAaTh CBOE Pa3BUTHE;

CHOCOOHOCTBIO ~ OCO3HAaBaTh  CTPECCOBYI0  CHUTYyallMlO, BOCIHPUHHMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUMU KOHTPMEpP, KOPPEKTUPOBATH
OpPUHUMAaEMble PEIICHUs W JAEUCTBUSA, (POPMYIMpPOBATH U OLEHUBATH PUCKU U
HOCIEACTBUS, (POPMUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJbHbIE YUeOHbIE 1eHCTBUSA

ba3oBble JJornueckue aeicTBUA:

e BBUBJISTH M XapAKTEPU30BATh CYIIECTBEHHBIC MTPU3HAKA MATEMATHYECKUX
OOBEKTOB, MOHATHUM, OTHOLICHHM MEXIY MOHATUIMHU, (OPMYITUPOBATH
ONpENENCHUs TOHATHM, YCTAHABIMBATh CYUIECTBEHHBIM  MPU3HAK
KJaccuuKaIuyu, OCHOBAaHUSA JJIi OOOOINCHUS W CPaBHEHMS, KPUTEPUU
MMPOBOJUMOTO aHAJIN3A;

e BOCHpPUHUMATH, (HOPMYIHPOBATH U  NPEOOPA3OBBIBATh  CYXKICHUS:
YTBEpAUTEIbHbIE M OTpHUIIATENIbHBIC, C€IWHUYHBIC, YaCTHBIC U OOIIHeE,
YCIIOBHBIE;



BBEISIBIISAITH ~ MAaTEMaTHYECKHUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTuBopeunss B (akTaxX, MAHHBIX, HAONIOACHUSIX W YTBEPKICHUSX,
npemjiaraTh ~ KPUTEPHH  JIJI1  BBISABJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTHUBOPEUHNIL;

JIeNaTh BBIBOABI C HWCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIFOUCHHH, YMO3aKIIFOUCHHUH 110 aHAJIOTHH;
pa30upaTh JI0Ka3aTebCTBAa MATEMATHUECKUX YTBEPKIECHUHN (MpsSMbIe U OT
MPOTHUBHOT0), TMPOBOJUTH CAMOCTOATEIHLHO HECJIOXKHBIE OKA3aTeIhCTBA
MaTeMaTH4YeCKUX (PaKTOB, BBICTPAWBATh aPTYMEHTAIIUIO0, MPUBOIUTH
MIPUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBCHHBIC PACCYKICHUS;
BBIOMpATh CIOCOO pelieHus yd4eOHOW 3ajadyu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIIeHUs, BBIOMpaTh HauboNee MOAXOMSIIMHUA C YIETOM
CaMOCTOSITEIILHO BBIJICTICHHBIX KPUTEPHER).

Ba3oBble ucciienoBarejIbCcKue 1eCTBUA:

MCIOJIb30BaTh BOMPOCHI KaK MCCJIENOBATEIbCKUM WHCTPYMEHT MO3HAHMS,
dbopMynMpoBaTh BOMPOCH], (UKCUPYIOUIME TMPOTUBOPEUUE, MpoOIeMYy,
CaMOCTOSITETILHO YCTAaHABIIMBAaTh HMCKOMOE U JaHHOE, (HOPMHUPOBATH
TUIIOTE3Y, apryMEHTUPOBATh CBOIO TIO3UITUIO, MHCHUE;

MPOBOJUTH IO CaMOCTOSITENIbHO COCTABJICHHOMY IUIaHY HECJIOMXKHBIM
DKCIIEPUMEHT,  HEOOJBIIOE  HWCCIENOBAaHWE  TI0  YCTAHOBJICHUIO
OCOOCHHOCTEM MAaTEMaTUYEeCKOrO0 OO0BEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXy COOOM;

CaMOCTOSTEIBHO (POpMyITHUPOBATH 000OIIEHNS U BBIBOJIBI 110 pe3yJbTaTaM
MIPOBENEHHOTO HAOJIOJEHUS, WCCIEIOBAHMS, OICHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJbTAaTOB, BEIBOJIOB U 0000IIEHHIA;

MPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOIECCa, a TAKXKE BBIJIBUTAThH
MPENATOIO0KEHHUS O €T0 Pa3BUTHUN B HOBBIX YCJIOBHSIX.

Pabora ¢ unpopmanmueii:

BBISIBJISITh HEJOCTATOYHOCTh M H30BITOYHOCTH HH(OpMALUU, JAHHBIX,
HEOOXOAMMBIX JIJISl PELICHUS 3a/1a4u;

BbIOUpaTh, aHAJIW3UPOBATh, CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATH
MH(OpPMAIUIO Pa3IUYHbIX BUAOB U (POPM IIPENCTABICHNUS,

BbIOMpaTh (GopMy TMpeAcTaBieHUs HHDOpMAUUMUM U WLIIOCTPUPOBATH
pellaemMble 3aJaud CXE€MaMH, JuarpaMmami, WHOW Trpadukod M uX
KOMOWHAIIUSIMU;

OLICHMBAaTh HAAEKHOCTh MH(GOPMAIMK MO KPUTEPHUSAM, MPEII0KEHHBIM
YUHUTETEM WIH CPOPMYIMPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHUKaTHBHBbIC YHHBEPCAJIbHbIC Y4eOHbIC A1CHCTBHSA:



BOCIIPUHUMATh U  (POPMYJIHMPOBATH CYXKIEHUSI B COOTBETCTBUU C
YCJIOBUSIMU M TIEJISIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3pPEHHUS B YCTHBIX M MUCBMEHHBIX TEKCTaX, JIaBaTh MOSICHEHUS IO
XOJy peIIeHUs 3a]]a4l, KOMMEHTUPOBAThH MOTYyYEHHBIN pe3ysbTarT;

B X0JI¢ 00CYXKIEHUS 3a/1aBaTh BOMPOCHI TIO CYIIECTBY O0CYKIaeMOH TEMBI,
poOJIeMbl, peraeMon 3aJ1auu, BhICKa3bIBaTh UJICH, HAIICIICHHBIE HA TIOUCK
pEIICHMsI, COIMOCTaBJIATh CBOM CYXKIEHUS C CYXICHUAMH JIPYTUX
YYaCTHUKOB JUajora, OOHapyKMBaTh Pa3jWyue€ U CXOACTBO IO3WIUH, B
KOPPEKTHOU popme hopMyTUpOoBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;
NpEeACTaBIATh  pe3ydbTaThl  peUIeHHus  3aJadd,  OKCIEPUMEHTA,
UCCJIEIOBAaHUs,  TPOEKTa,  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUIEHUS ¢ YYETOM 3aJ1au MPE3CHTAIIMU U OCOOCHHOCTEN ayIuTOPUH;
MOHUMAaTh W  MCIOJIb30BaTh  MPEUMYIIECTBA  KOMAaHIHOU U
WHJUBUAYaTbHOW pabOThl MpU pEHIeHWH Y4YE€OHBIX MaTeMaTUYECKHUX
3azay;

MPUHUMATH 1EJIb COBMECTHOM NIESITEIbHOCTH, IJIAHUPOBATh OPraHU3aLINI0
COBMECTHOM pabOThl, pachnpenensiTb BHUIBI padoT, JOrOBapUBATHCA,
00CyXJ1aTh MPOLIECC U Pe3yJbTaT paboThl, 00001IATh MHEHHS] HECKOJIbKUX
JIIOJICH;

y4acTBOBaTh B TPYNNHOBBIX (opmax paboTel (0OCy)IaeHus, 0oOMeH
MHEHHUSIMU, MO3TOBBI€ IITYPMbl W JIPYTHUE€), BBIMNOJHATH CBOI YacTh
paboThl U KOOPJMHUPOBATH CBOU JICUCTBUS C IPYTUMU WICHAMU KOMaH/IbI,
OLICHMBATh KAa4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
c(hopMyJIMPOBAHHBIM YYACTHUKAMH B3aUMOICHCTBUS.

PeryasiTuBHbIE YHUBeEPCAJbHbIE YUeOHbIE 1eiiCTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO COCTABJIAThH IUIAH, AJITOPUTM PEUIECHUs 3aAaud (WU €ro
9acTh), BRIOMpATh CIOCOO pEIIeHUs ¢ Y4ETOM WMEIOIIHUXCS PEeCypCcoB U
COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTUPOBaTh U KOPPEKTHUPOBATh
BapUAHTHI PEIICHUI ¢ Y4ETOM HOBOM MHGOpMAIIIH.

C&MOKOHTpOJ’lb, AMOIMOHAJIbHBIN HHTEJIEKT:

BJIAJETh CHOCOOAMU  CaMONPOBEPKH, CAMOKOHTPOJIA Ipolecca |
pe3yJbTara penieHrs MaTeMaTUIeCKOM 3a/1auu;

MPEABUIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IpPU PEIICHUU
3a/laud, BHOCHUTb KOPPEKTUBBI B JEATEIbHOCTh HA OCHOBE HOBBIX
00CTOSATENbCTB, HAWJIEHHBIX OLIMOOK, BBISIBIEHHBIX TPYAHOCTEH;
OLICHUBATh COOTBETCTBUE PE3yJibTaTa JEATEILHOCTH MOCTaBJICHHOU IEIU
U YCJIIOBHSIM, OOBSICHSTh MPUYUHBI JOCTHXKEHUS WM HEJOCTHXKEHUS 1€,
HAXOJUTh OMIKUOKY, JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



HHPEIAMETHBIE PE3YJIBTATBI

K xonHmy oOyuenus B 7 KJjacce OOYyYarOUIUHCS TMOMYYUT CIEAYIONINE
IpeIMETHbIE PE3yJIbTaThI:

Yuciaa u BbIYMCICHUS

BbimonHsaTh, coderas yCTHbIE M NUCBMEHHbIE NPHUEMBI, apupMETHUYECKHEe
JEICTBUS C PallMOHAJIBLHBIMU YHUCIAMU.

Haxonute 3Ha4YeHWs YUCIOBBIX BBIPAKEHUM, MNPUMEHATh pPa3HOOOpa3HbIE
CHOCOOBI U MPUEMBI BBIUMCIIEHNUS 3HAYEHMH JAPOOHBIX BBIPAXKEHUMU, COAEpIKALIUX
OOBIKHOBEHHBIE U JIECTUUHBIE TPOOH.

[lepexonuTe OT OgHOM (HOPMBI 3aMUCU YUCEN K ApYrod (mpeoOpa3oBBIBATH
JNECATUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YaCTHOCTH B OCCKOHEUHYIO JACCATUYHYIO IPOOH ).

CpaBHUBaTh M YHOPSA0YUBATh PallMOHAIBHBIEC YUCIIA.

OKpyrisaTh yucia.

BbINONHATS TPUKUIKY U OLIEHKY pe3yJbTaTa BHIYUCICHUH, OLICHKY 3HaUYE€HUI
YUCJIOBBIX BBIPAXKEHUN. BBIMONHATH NEHCTBUSI CO CTENEHSIMU C HaTypajbHBIMU
NOKA3aTEJSIMHU.

[IpuMeHATh  NpU3HAKK  JEIUMOCTH,  pPA3JOKEHUE Ha  MHOMKUTEIU
HATypalbHBIX YUCEIL.

Pemarhs npakTUKO-OPUEHTUPOBAHHBIE 33Jaud, CBSI3aHHBIE C OTHOIIEHHUEM
BEJIUYMH, MPONOPLUUOHAIBHOCTBIO BEJIWYMH, NPOLEHTAMHU, HWHTEPIPETUPOBATH
pe3yJbTaThl pelIeHUs 3a7a4 ¢ Y4€ETOM OrpaHUYEHMI, CBA3AHHBIX CO CBOMCTBaMU
paccMaTpuBaeMbIX OOBEKTOB.

AuredpanvecKkue BbIPaKeHUs!

Hcnonb30BaTh anreOpandecKyr0 TEPMUHOJIOTHI0 U CUMBOJIMKY, MPUMEHSTh
e€ B Ipolecce OCBOEHHS y4eOHOro MaTepuarna.

Haxoauts 3HaueHHs OYKBEHHBIX BBIPRXKEHUN IPU 3aJaHHBIX 3HAYEHMSX
IIEPEMEHHBIX.

Bromonusate  mpeoOpa3oBaHHsl  LI€TIOTO  BBIPKEHUS B MHOTOWIEH
NPUBEACHUEM MOJOOHBIX CJIAraeMbIX, PACKPHITHEM CKOOOK.

BbINONHATP yMHOXKEHHE OJHOWIEHa HAa MHOIOWIEH M MHOIOWIEHa Ha
MHOT'O4JIEH, IPUMEHATH (DOPMYIIBI KBaJpaTa CyMMBI M KBaJpaTa pa3HOCTH.

OcCyllecTBIATh PA3NOKEHUE MHOTOWICHOB HA MHOMKUTEIU C IOMOIIBIO
BbIHECEHUS 3a CKOOKM OOLIEro MHOXMWTENS, TPYNINUPOBKH  CIAraeMblX,
OpUMEHEHUs! GOpMYJT COKPALEHHOTO YMHOXKEHHUSL.

[IpumensaTs npeoOpa3oBaHKsi MHOTOUWIEHOB ISl PELICHUS Pa3InYHBIX 3a]ay
U3 MaTEMAaTHUKH, CMEXHBIX MPEIMETOB, U3 PEAIbHON MTPAKTUKH.

Wcnonb3oBaTh CBOMCTBA CTEMEHEW C HATypajJbHBIMHU IOKA3aTENSIMU IS
npeoOpazoBaHuUs BBIPAKEHU.



YpaBHeHUsS U HEPABEHCTBA

Pemate sMHENHBIE YpaBHEHMS C OJHOM IIEPEMEHHOM, IIPUMEHsS IIpaBuia
nepexo/ia OT UCXOJHOIO YPaBHEHUS K PaBHOCWIBHOMY emy. IIpoBepsTsh, sBiseTcs
JIM YUCJIO KOPHEM YPaBHEHMUS.

[IpumensThs rpaduueckre METOAbl MPU PEIICHUU JTUHEUHBIX YPABHEHUN U UX
CUCTEM.

[TonOupaTe npuMepsl Map 4YHUCEN, SBIAIONIMXCA PEIICHUEM JIMHEHHOTro
YPAaBHEHUSI C IBYMS IIEPEMEHHBIMU.

CtpouTh B KOOPJIWHATHOW IJIOCKOCTH TpaduK JMHEHHOTO YpaBHEHHUS C
JIBYMsl TIEPEMEHHBIMU, NOJB3YyACh TpadUKOM, MPUBOJUTH HPUMEPHI PELICHUS
YpaBHEHHS.

Pemrats cructeMsl IByX JIMHEMHBIX YPaBHEHUU C IBYMs IIEPEMEHHBIMU, B TOM
quciie rpapuuecKu.

CocraBnsaTe M pemiaTe JIMHEMHOE YPAaBHEHUE WA CUCTEMY JIMHEHMHBIX
YPaBHEHHM TI0 YCIOBHIO 3aJayd, WHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJ1a4! ITOJIy4YECHHBIA PE3YyJIbTaT.

DOyHKINHA

N300paxxkath Ha KOOPAMHATHOW MPSAMOI TOYKH, COOTBETCTBYIOIIHE 33JaHHBIM
KOOpAMHATaM, JIy4d, OTPE3KH, MHTEPBAJIbl, 3alIMCHIBATh YUCIIOBBIC IIPOMEKYTKH Ha
anreOpandecKoM SI3bIKE.

OTmeuaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpPAMHATAM,
CTpouTh rpaduku TUHEHHBIX GyHKUUNA. CTpouTh rpaduk GyHKIUU Y = |X|.

OnuceiBaTh € MOMOUIbIO (YHKIMM HW3BECTHBIE 3aBUCHUMOCTH MEXAY
BEJIMYMHAMM: CKOpPOCTb, BPEMS, PACCTOSHME, IIEHA, KOJMYECTBO, CTOMMOCTD,
IPOU3BOJUTEIBHOCTD, BPEMsl, 00bEM padOTBHI.

Haxonute 3HaueHrne QyHKIMM MO 3HAUYECHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuid cnocod MpeACTaBICHHUS W aHalu3a WHGOpMAaIH,
U3BIIEKATh U MHTEPIPETUPOBATH MHPOPMALIHNIO U3 TPAPUKOB PEATbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

K xoniy obyuenus B 8 KJjacce o0Oy4arouuics TMOMYYUT CIEAYIOIINE
IIPEAMETHBIE PE3YJIbTATHI:

Yucia 1 BBIYMCICHUSA

Hcnonp30BaTh HayajgbHBIE MPEACTABICHHUS O MHOXKECTBE JEHCTBUTEIBHBIX
YuCell JUIsl CPAaBHEHUS, OKPYTJICHUSI U BBIUUCICHUMN, N300paxaTh JAEHUCTBUTEIbHbBIC
YyyCila TOYKaMU Ha KOOPAUHATHOMN IIPSIMOM.

[IpumeHnsaTh TNOHATHE apU(PMETUYECKOrO KBAJPATHOTO KOPHS, HAXOAMTH
KBaJIpaTHbIE KOPHHU, UCIOJIb3Ysl MPU HEOOXOAMMOCTU KaJIbKYJSATOP, BBINOJIHSTH
npeoOpa3oBaHusl BBIPAKEHUM, COJEp)KAIIUX KBAJApPATHBIE KOPHHU, HCHOIb3YS
CBOMCTBA KOPHEMN.



Hcnonb30BaTh 3anucy OONBIIMX W MajbIX YUCEN C MOMOLIBIO JE€CATUYHBIX
npoOeii u creneneit uucia 10.

AJiredpanyvecKue BbIPaKeHUsI

[IpyuMeHATh MOHATHE CTENEHUW C ILENbIM IOKa3aTeJIeM, BBINOIHATD
npeoOpazoBaHus BRIPAXKEHUM, COEPIKAINX CTETICHU C LENIBIM MOKa3aTeNeM.

BbINONHATE TOXKIECTBEHHbIE MPe0oOpa30BaHUs PALMOHAIBHBIX BBIPAXKEHUI
Ha OCHOBE IPaBWJI ICUCTBUI HAaJl MHOTOWICHAMH U aJIreOpanyecKUMM IPOOSIMH.

PacknanpiBaTh KBaIpaTHBIA TPEXWICH HA MHOKUTEIH.

[IpumeHsaTh npeodpa3oBaHMs BEIPAXKEHUM JJI pELIEHUS Pa3IuYHbIX 3a7a4 U3
MaTEeMaTHKH, CMEXXHBIX MIPEAMETOB, U3 PeaIbHON MPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

Pemiaty nuHEVHbIE, KBaJpaTHbIE ypaBHEHUS U pallMOHAJbHBIC YpaBHEHUS,
CBOJISILIIMECS K HUM, CUCTEMBI JIByX YPaBHEHUM C IByMsI IEPEMEHHBIMHU.

[IpoBoauTh NMpOCTEUIINE UCCIIENOBAHNUS YPAaBHEHUM U CUCTEM yYpaBHEHUH, B
TOM YHUCJE C IPUMEHEHUEM rpaduuecKuX MpecTaBleHuid (yCTaHaBlIMBaTh, UMEET
JY YpaBHEHUE WM CHUCTEMa YPAaBHEHUMN PEILIECHHS, €CIIU UMEET, TO CKOJbKO, U
nmpouee).

[lepexoauTh OT clioBecHON (GOPMYIMPOBKHU 3ajayu K €€ anredpamveckoit
MOJEIM C TIOMOIIBK) COCTABJICHUSI YPaBHEHUS WM CHUCTEMbl YpPaBHEHUH,
UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJyYEHHBIN pe3ybTarT.

[IpuMeHsATh CBOMCTBAa YKCIIOBBIX HEPABEHCTB JUISl CpPAaBHEHHUA, OLICHKH,
pelarh JIMHEeWHbIE HEpPaBEHCTBA C OJHOM NMEPEeMEHHOM M HMX CHUCTEMBI, J1aBaTh
rpa@uuecKyr0 WUIIOCTPAIIMI0 MHOXKECTBA PEIICHUN HEPaBEHCTBA, CHUCTEMbI
HEPABEHCTB.

DOyHKUNHA

[ToHnmaTh U HUCMONB30BATh (PYHKIIMOHAJILHBIE TOHATUS U A3BIK (TEPMHHBI,
CUMBOJIMUECKHE 00O03HAYCHMsI), ONMPEACNITh 3HaueHHe (YHKIMU O 3HAYCHUIO
apryMeHTa, OIpeeNsITh CBOMCTBA QYHKIIUH MO €€ rpaduKy.

Crpoutb rpaduku 3eMeHTapHbIX QYHKLINNA BUIA:

y =k/x, y =x2, y = x3,y = x|, y = VX, onucsIBaTh CBOIiCTBA UMCIIOBOI
dbyHkIuM 1o e€ rpaduky.

K koHmy oOyuenuss B 9 kJiacce oOydYaromuiicss TMOTYYHUT CIEAYIOIINE
IpeIMETHbIE PE3YyJIbTaThI:

Yucaa v BLIYMCICHUS

CpaBHUBATH U YNOPS0YMBATH PAlIMOHAJIBHBIE U UPPALlMOHATIbHbBIE YUCIIA.

Boinmonuatre apudmerndeckue JEHUCTBUS C  palMOHAIBHBIMU UHCIIAMH,
coueras YCTHbIE U TIUCbMEHHBIE TMPUEMBI, BBITIOJHATH BBIYUCICHUS C
UPPALMOHAIBHBIMU YUCIIAMMU.



Haxonute 3HaueHWsT CTENEHEW C UEIbIMH IIOKA3aTeIsIMA W KOpPHEH,
BBIYNCIIATH 3HAYEHUS] YUCIIOBBIX BBIPAKECHUM.

OKpyriare JNEUCTBUTEIbHBIE YKMCIIA, BBINOJHATh MPUKUJKY pe3yJibTara
BBIUMCIICHUH, OLIEHKY YUCJIOBBIX BBIPAKCHUMU.

YpaBHeHHs] 1 HEPABEHCTBA

Pemiate nuHENHBIE U KBaJpaTHBIC YpaBHEHUs, YPaBHEHMS, CBOISIIUECS K
HUM, TIPOCTEHIIINE IPOOHO-PAIIMOHATIEHBIE YPaBHEHUS.

Pemate cucrempl OBYX JIMHEHMHBIX YPAaBHEHHU C JABYMsI MEPEMEHHBIMU H
CHCTEMBI JBYX YPABHEHUH, B KOTOPBIX OJJHO YPABHEHUE HE SIBIISIETCA JINHENHBIM.

Pemiath TeKCTOBBIE 3ajayu  aJIreOpauvdeckKuM CIIOCOOOM C  MOMOIIBIO
COCTaBJICHUS YPABHEHUS UJIW CUCTEMBI JIBYX YPABHEHUM C IBYMs IEPEMEHHBIMH.

[IpoBOoauTE MpoCTENIINE UCCIEIOBAHUS YPABHEHUM M CUCTEM YpPAaBHEHWH, B
TOM YHCII€ C TPUMEHEHHEM TpauuecKux MpeacTaBieHUuil (yCTaHABIUBATh, UMEET
JM ypaBHEHUE WJIM CUCTEMA YPABHEHUW PEUICHHS, €CJIM HUMEET, TO CKOJbKO, W
npoyee).

Pemate nuHelHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300pakaTh
pELICHUE HEPABEHCTB HA YUCIOBOW MPSMOM, 3aMMUCHIBATH PEUICHUE C MOMOIIBIO
CHMBOJIOB.

Pemate  cHcTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMBl  HEPABEHCTB,
BKJIFOYAIONIME KBagpaTHOE HEPABEHCTBO, W300pakaTh PEIICHUE CHUCTEMBI
HEPABEHCTB HA YMCJIOBOM MPSIMOM, 3aMUCHIBATh PEIIEHUE C MOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEUICHUH PA3JIMYHbBIX 3a7a4.

DOyHKUNHA

PacrioznaBath (yHKIME W3y4eHHBIX BHIOB. [loka3piBaTh CXeMaTHYECKU

pacnoyiokeHNe Ha KOOPJIMHATHOM TUIOCKOCTH TpadukoB QyHKIUN BUaa: y = kx, y
=kx+b y=kix,y=ax2 + bx + ¢, y = x3, y =x, y = |x|, B 3aBuCHMOCTH OT
3HauYeHUN KO3 (DPUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKITHIA.

Crpouth U u3o0paxkarh cCXxeMaTH4YeCKH rpaduku KBaJApaTUUYHBIX (DYHKIUH,
OIKCHIBAaTh CBOMCTBA KBAIPATHUHBIX (DYHKIIHH 1O X TpaduKam.

Pacnio3naBaTh KBaapaTuyHyro (QyHKIMIO 110 (HOpMyJie, TPUBOAUTH MPUMEPHI
KBaIpaTUYHBIX (YHKUUNA U3 peaTbHOU KU3HU, PU3UKHU, TEOMETPUH.

YucaoBbie MOCI€0BATEIbHOCTH U IPOrPeccHu

PacniosnaBaTh apu(METHUECKYI0 U TEOMETPUYECKYIO TMPOrpeccur Npu
pa3HBIX Ccrocobax 3aaHusl.

BbINONHATS  BBIYMCIEHHMST €  HCHOJb30BaHMEM (OPMYJT n-ro  4jeHa
apu(PpMETUIECKON 1 TeOMETPUUECKON MPOrPECCHil, CYMMBI TIEPBBIX N YJICHOB.

N300paxaTh YIE€HBl MOCJIEIOBATEIbHOCTH TOYKAMU Ha KOOpPAWHATHOU
IUIOCKOCTH.



Pematp 3amaum, CBSI3aHHBIE C YMCJIOBBIMU IOCIEAOBATEIBHOCTSIMH, B TOM
YHCIIE€ 3a/1a4M U3 PEAIbHOM >KM3HU (C UCIONIb30BAHUEM KAJIbKYJIATOPA, HU(POBBIX
TEXHOJIOTUH).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoanuyecrBo yacos DJIEeKTPOHHBIE
HaumeHoBaHHe pa3aesioB H TeM nudgpoBbie
Ne ni/m P Konrpoabusie | Ilpakrnyeckue (1upp )
NMPOrpamMMblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypchl
| Yucna u BeIUUCIICHUS. PalnoHaibHbIe 75 1 bubmuoreka [JOK
qucia https://m.edsoo.ru/7f415b90
bu6nunorexa LIOK
2 Anrebpanyeckue BbIPAXEHUS 27 1 hitps://m.edsoo.rw/7E415590
bu6mmoreka [IOK
2 1
3 ¥ PpaBHEHIA 1 HEpABeHCTBa 0 https://m.edsoo.ru/7£415b90
bubnunorexa LIOK
4 Koopuraret u rpaguin. Oyniuun 24 ! https://m.eds00.ru/7f415b90
bu6nmorexa [IOK
IT 1
> OBTOpEHHE It 0G0bwente 6 https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 5 0




8 KUIACC

KonuuecrBo yacoB DJIeKTPOHHbIE
HaunmeHnoBaHue pa3iesnoB U TeM uugpoBbie
Ne o/l P Konrpoasusie | IIpakTuueckue (undp )
NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
bubnunorexa LIOK
1 4 K 1
ucia u Beruucienus. KBaapatHsie KopHU 5 hitps://m.edsoo.ru/7 41 7af8
) UYucna u BerauciaeHus. CTENeHb ¢ 1eTbIM 7 bubmuorexa [IOK
IIOKa3aTeyieM https://m.edsoo.ru/7f417af8
3 AnrebpanuecKue BbIpaXKEeHHUS. 5 1 bubnnorexa [IOK
KBanpathsliii TpéXuneH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaXKeHUsI. 15 | bubnmorexa [IOK
Anrebpanyeckas ApoOb https://m.edsoo.ru/7f417af8
5 VYpaBHenust u HepaBeHcTBa. KBaapaTHele 15 | bubmuoteka LIOK
YpPaBHEHHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CHCTEMBI 13 bubnmoreka [JOK
ypaBHEHUI https://m.edsoo.ru/7f417af8
bu6nuorexa LIOK
7 v .H 12 1
paBHEHUS U HepaBeHCTBa. HepaBeHcTBa hitps://m.edsoo.ru/7f417af8
bu6numorexa [IOK
8 O .0 5
YHKIHH. LICHOBHBE HOMWITHA https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
9 O 4 9
yuku. THCHOBbIC GyHKLHH https://m.edsoo.ru/7f417af8
bu6nunorexa LIOK
10 I1 6006 6 2
OBTOPEHHE I ODODIICHHE https://m.edsoo.ru/7f417af8




OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME

102




9 KUIIACC

KoauuecTBo yacoB JIeKTPOHHBIE
HaumeHnoBaHue pa3/iesioB U TeM undposbie
Ne n/m P Konrpoabubie | Ilpakruyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoThI
pecypchl
| Uucna v BeruncieHus. JleiicTBUTENbHBIC 9 bubmuorexa [IOK
quciia https://m.edsoo.ru/7f419d08
) YpaBHEHUS U HEPABEHCTBA. Y PABHEHUSA C 14 | bubnnoreka [IOK
OJTHOM IEPEMEHHOU https://m.edsoo.ru/7{419d08
3 VYpaBueHnus u HepaBeHCTBA. CHCTEMBI 14 | bubnunoreka [JOK
YpaBHEHUH https://m.edsoo.ru/7f419d08
bubmuorexa [IOK
.H 1 1
4 VYpaBHeHus u HepaBeHCTBa. HepaBeHCcTBa 6 hitps:/m.cdsoo.ru/7f419d08
bu6nuoreka [IOK
16 1
> Dyt https://m.edsoo.ru/7£419d08
bubmuorexa [IOK
1 1
6 UwucoBble MOCIe10BATEIbHOCTH 5 hitps-//m.edsoo.ru/7f419d08
7 IToBTOpenue, 0000IIEHNE, CUCTEMATU3ALIUS 13 1 bubnnoreka [IOK
3HaHUHI https://m.edsoo.ru/7f419d08
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




IHOYPOYHOE IINIAHUPOBAHHUE

7 KIIACC
Konun4yecrBo yacos DJIEKTPOHHBIE
Nen/m | Tema ypoka Kontpoasnbie | IIpakTnueckue Aara tupposbie
Bcero U3yYeHHUsi | oOpa3zoBaTe/ibHbIE
padoTsI padoThI pecypesI

1 [ToHATHE panMOHATBLHOIO YHCIIA 1 POII
Apudmernueckue

2 neicTBUs(CIOKEHUE) C 1 POII
palMOHAIbHBIMU YHCIIAMU
ApudpmeTrnueckue neicTBus POII

3 (BBIUMTAHKE) C pallHOHAIEHBIMU 1
qyclIaMu
ApubdmMeTnueckue IeUCTBUS POII

4 (YMHOK€HUS1) C palluOHATIbHBIMU 1
qucliaMu

5 Apudmernueckue AecTBUS 1 POIII
(eneHus)c palMoOHAIBHBIMU YHCIaAMH

6 Apudmernueckue AeHCTBUS C | POII
panoHaIbHBIMU YUCIAMU

7 CpaBHeHUE pallMOHAIBHBIX YHCET 1 PoHI

3 YnopsiiounBaHue panuoHaIbHbIX 1 POILI
qucell

9 CpaBHeHue, ynops0uuBaHue | POII
palMOHAIBHBIX YUCE

10 CreneHb ¢ HaTypajIbHBIM IIOKa3aTEIEM 1 bubmuoteka [IOK




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

1 CremneHb ¢ HATYPAJIbHBIM bubnmnoreka [JOK
nokasatesem.CBoiCTBa. https://m.edsoo.ru/7f421382
12 Pemenue 3agau.Crenens ¢ bubmuorexa [JOK
HaTypaJIbHBIM IOKA3aTEIEM https://m.edsoo.ru/7f42154e
13 Crenens ¢ HATYpaJIbHBIM [TOKa3aTENEM bubmorexa IOK
P https:/m.edsoo.ru/74218be
14 CreneHb ¢ HaTypaJbHBIM MTOKa3aTeIeM =
15 Perrenne OCHOBHBIX 33/1a4 Ha APOOH =
16 Pemrenne oCHOBHBIX 3a/1a4 MTPOLIEHTHI =
17 Pemrenne oCHOBHBIX 3a/1a4 TPOLIEHTHI POII
13 peajlbHON NPAKTUKU
13 Pemnrenrie ocCHOBHBIX 3a7a4 Ha )1p061/1, POIII
MIPOLICHTHI U3 PeaIbHOM MPAKTUKU
19 [Ipu3Haku nenUMOCTH, Pa3I0KEHUS HA POII
MHOXHUTEJIH HaTYPAITbHBIX YUCEIT
20 [Ipu3Haku nenuMocTy, pa3ioKeHNs Ha POII
MHOXHUTEJIH HATYpaJIbHBIX YUCEIT
21 PeanbHbie 3aBuCHMOCTH. POl
” [Ipsimast u oOpaTHas POII
MIPOMOPIIMOHAIIBHOCTH
73 Peanbusbie 3aBucumoctu. lpsmas u POII
oOpaTHasi MPOMOPIHOHATBHOCTH
24 Peanbublie 3aBucumoctu. [Ipsmas u POII

oOpaTHasi MPOTMOPIIHOHATBHOCTH




KonrtponbHas pabota o teme

POII

25 "ParmoHanbpHeIe ynucia"
bubnnorexa [IOK
26 DyKBEHHBIC BEIPKCHHS https://m.edsocl)l.m/7f41feec
27 DopMyitsl PoHI
28 DopMyiibl =
29 IlepemeHnHsble. JlonycTrMBIE 3HAYCHUS POII
MIEPEMEHHBIX
30 [IpeoOpazoBanme OYKBEHHBIX bubnmnoreka [JOK
BBIPAKCHUI https://m.edsoo.ru/7f41fafa
31 IIpeoOpa3oBanue OyKBEHHBIX bubnnorexa [IOK
BBIPKCHHH, PACKPBITHE CKOOOK https://m.edsoo.ru/7f41fd70
[IpeoOpazoBanme OyKBEHHBIX POII
32 BBIPAKEHU, pacKpbITHE CKOOOK U
MIPUBEJICHUE TIOJJOOHBIX ClIaraeMbIX
[IpeoOpazoBanne OYKBEHHBIX POII
33 BBIPKCHUH, PACKPBITHE CKOOOK U
MIpUBEICHNE MTOI0OHBIX CIaraeMbIx
34 CBoiicTBa CTENEHU C HATYPaJIbHBIM bubnnoreka [IOK
IoKa3aTejIeM https://m.edsoo.ru/7f421382
35 CBolicTBa CTENEHU C HATYPAJIbHBIM bubnmoreka [JOK
rnoxkasareJjieM https://m.edsoo.ru/7f42154e
36 CBoiicTBa CTENEHU C HATYPAIbHBIM bubnnorexa [IOK
IoKasarejieM https://m.edsoo.ru/7f4218be
bubnnorexa [JOK
37 Muorousietib: https://m.edso:)l.ru/7f42276e
38 MHoOro4yieHsl bubnuorexa [IOK




https://m.edsoo.ru/7f422930

19 CrnoxeHue, BBIMUTAaHUE, YMHOKEHHE bubnuorexa LIOK
MHOTOYJIEHOB https://m.edsoo.ru/7f422af2
bu6mmoreka LIOK
40 CrioiKenne MHOrOHICHOB https://m.edSO(I)l.ru/7f422cc8
41 Brrunranne MHOTOUJICHOB bubmmotera [IOK
https://m.edsoo.ru/7f422fca
bu6mmoreka LIOK
42 ¥ MHOJKEHHE MHOTOHICHOB https://m.edsocl)l.ru/7f423182
43 @opMyIbl COKPAIIEHHOTO YMHOXKEHUS bubmmorexa [IOK
https://m.edsoo.ru/7f42432a
44 @opMyIIbl COKPAILIEHHOTO YMHOXKEHUS bubnmnoreka [JOK
(at+B)2 https://m.edsoo.ru/7f42464a
45 @opMyIIBI COKPAILIEHHOTO YMHOXKECHUS bubnmorexa [IOK
(a-B)2 https://m.edsoo.ru/7f424c12
46 @opMyIIbl COKPAIIEHHOTO YMHOXKEHUS bubnmorexa [JOK
IIpY pELICHUH 3a4a4 https://m.edsoo.ru/7f424{d2
47 Pemenue 3agau. @opmybl bu6muoteka [IOK
COKPAILIEHHOTO YMHOKEHUS https://m.edsoo.ru/7f4251d0
43 PaznoskeHre MHOTOWICHOB Ha bubmuorexa [IOK
MHOKHUTEIIHN https://m.edsoo.ru/7f423312
Hcnonw3oBanue GopmMyiasl Ipu
49 Pa3JIoKECHUU MH(i)“OE)IJIZHOB HI:l. bubamorera LOK
https://m.edsoo.ru/7f4237fe
MHOKUTEIIN
50 PaznoskeHre MHOrOWICHOB Ha bubmuorexa [IOK
MHOHUTEIHN https://m.edsoo.ru/7f4239de
51 PaznoxxeHre MHOrO4JIEHOB Ha PoOUI

MHOXUTCIN




KonrtponbHas pabota o teme

POII

52
"Anrebpanyeckue BeIpaKeHus"
VYpaBHeHHe, IpaBuiIa mpeoOpa3oBaHus PoII
53 YPaBHEHUS, PaBHOCUJIBHOCTh
YpaBHEHUI
54 Jluneiinoe ypaBHEHHE C OJHOU POII
nepeMeHHON
. . bubnmoreka [JOK
55 Pemenue nuHeHbIX ypaBHEHU
https://m.edsoo.ru/7t420482
JIuneliHOE ypaBHEHHUE C OAHOU
56 MIEPEMEHHOM, PeIIeHNEe TUHEHHBIX POII
ypaBHEHUH
57 Pemenue 3aa4 ¢ MOMOIIBIO bubmuorexa [JOK
YpaBHEHUI https://m.edsoo.ru/7f42064e
58 Pemenue 3aga4 ¢ momMoIpio bubmuorexa [IOK
YpaBHEHHIA.COCTaBICHUE POPMYIT https://m.edsoo.ru/7f420806
59 Pemienue 3a71a4 ¢ MOMOIIBIO bubmmoreka [IOK
YpaBHEHUI https://m.edsoo.ru/7f4209a0
60 Pemienne 3a1a4 ¢ MOMOIIIBIO bu6nunorexa LIOK
YpaBHEHUN https://m.edsoo.ru/7f420e6e
61 JIuneiiHOE ypaBHEHUE C JBYMS bu6bnuorexa [IOK
IIEPEMEHHBIMU https://m.edsoo.ru/7f427¢32
& JIuneliHoe ypaBHEHUE C IBYMS bubnmoreka [JOK
MIEPEMEHHBIMU U €T0 Tpaduk https://m.edsoo.ru/7f427e8a
63 Cucrema ByX JIMHEWHBIX YPaBHEHUM bubnnoreka [IOK
C IByMs IIEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Pemienue cuctem AByX JIMHEMHBIX POIII

YPaBHEHUH C ABYMS IEPEMEHHBIMHU




Cuctema AByX JIMHEHHBIX YpaBHEHUN

POII

65 C ABYMsI IEPEMEHHBIMU
66 Cucrema IByX JIMHEWHBIX YPAaBHEHUM POIII
C ABYMsI IEPEMEHHBIMU
67 Pewrenue cucrem ypaBHeHUI bubmmorexa [IOK
https://m.edsoo.ru/7f4284de
68 Pemenue cucreM ypaBHeHH bu6mmorexa [IOK
CIIOCOOOM OJICTAHOBKH https://m.edsoo.ru/7f42865a
69 Pemenue cucrem ypaBHeHUM bu6muoteka LIOK
CIOCOOOM CIIOXKEHUS https://m.edsoo.ru/7f4287d6
70 Pemenue cucrem ypaBHEHHI C PO
MTOMOIIBIO TTOCTPOSHUS Tpaduka
71 Pemenne cucrem ypaBHEHUIN POl
7 KonTponbhas pabora o teme bubmmorexa [IOK
"JIuHeliHble ypaBHEHUS" https://m.edsoo.ru/7f421044
73 Koopaunara Touku Ha npsiMoit bubmorexa LHOK
https://m.edsoo.ru/7f41de76
74 UucnoBbie TPOMEKYTKU bubmmorexa HOK
https://m.edsoo.ru/7f41dff2
75 UucnoBbie TPOMEKYTKH PoHI
76 Paccrosnue Mf:)Kz[y ,Z[BE’M}I TOYKAMHU POIII
KOOPJAMHATHOU MPSAMOK
77 PaccrosHne Mex 1y 1ByMs TOUKaMU POII
KOOPAMHATHOU IIPSAMOK
73 [IpssMoyronbHas cucteMa KOOpAUHAT bubnmoreka [JOK
Ha IUIOCKOCTHA https://m.edsoo.ru/7f41el6e
79 [IpssMoyronbHas cucTeMa KOOPAUHAT bubnuorexa [IOK




Ha IIJIIOCKOCTH

https://m.edsoo.ru/7f41e42a

20 [Tpumeps! rpadukoB, 3a1aHHBIX bubmmorexa [IOK
bopmynamu https://m.edsoo.ru/7f41e8a8
81 [Moctpoenue rpadukoB, 3aTaHHBIX bubnnoreka [JOK
dbopmynamu https://m.edsoo.ru/7f41ed80
%2 [Tpumeps! rpadukoB, 3a1aHHBIX POII
bopmynamu
23 Urenue rpaukoB peanbHbIX bubnnoreka [IOK
3aBUCUMOCTEN https://m.edsoo.ru/7f41ea24
84 Urenue rpa(bI:IKOB peanbHbIX POII
3aBHCUMOCTEH
bu6nuorexa LIOK
I1
85 OHATHE (YHKILHH https://m.edsoo.ru/7f41ef06
86 I'paduk pyHkumu POII
bu6mmoreka [IOK
87 Csoi i
poficTsa dymKumil https://m.edsoo.ru/7£41f078
N . bubmuorexa [IOK
88 CroiicTsa dynKiumii https://m.edsoo.ru/7f41f1fe
bu6nuorexa [IOK
89 JInneiina
HHeias ynicuns https://m.edsoo.ru/7f427282
bu6mmoreka [IOK
90 JIuneii
HHCiHas QyHicLL https://m.edsoo.ny/7f427412
01 ITocTpoenue rpaduka JIuHEHHON bubnnorexa [IOK
byHKIIUN https://m.edsoo.ru/7f426d1e
90 [Toctpoenue rpaduka muHEHHON POII
byHKIIIN
93 I'padux pynkumm y =[x| =




POII

94 I'padux pynkumm y =[x| 1
KonTponbHas padora o teme
95 "Koopnaunats! u rpadpuku. Oynkuun" / 1 bubmorexa OK
P . p - PYHK https://m.edsoo.ru/7f41£50a
Bcepoccuiickas mpoBepouHas pabota
96 Utorosas xoHTposbHas paboTa / | bubnmoreka [JOK
Bcepoccuiickast mpoBepodHas pabora https://m.edsoo.ru/7f429c6¢
[ToBTOpEHNE OCHOBHBIX MOHATHHA U
97 METOJIOB Kypca 7 Kiacca, 00001eHne 1 POII
3HaHUU
[ToBTOpEHKE OCHOBHBIX MOHITUHI U
98 METOIOB Kypca 7 Kiiacca, 00001eHne 1 bubmaorexa LOK
HV P ’ - https://m.edsoo.ru/7f429£32
3HAHUI
[ToBTOpEHNE OCHOBHBIX OHIATUHN U
99 METOIOB Kypca 7 Kiiacca, 00001eHne 1 Bubmorexa IIOK
le P ’ H https://m.edsoo.ru/7f42a0e0
3HAHWUI
[ToBTOpEeHNE OCHOBHBIX MOHATHH U
100 METOJIOB Kypca 7 kiacca, 00001ieHne 1 POII
3HAHUH
[ToBTOpEHME OCHOBHBIX MTOHATHHA U
101 METOJZIOB Kypca 7 Ki1acca, 00001IeHe 1 Bubmorexa LIOK
HV P ’ H https://m.edsoo.ru/7f42a27a
3HAHUI
[ToBTOpEHKE OCHOBHBIX MOHITUHN U
102 METOO0B Kypca 7 Kiiacca, 00001eHne 1 bubmmorexa LIOK
le P ’ H https://m.edsoo.ru/7f42a900
3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 102
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8 KUIIACC

KoanuectBo yacoB DJIeKTPOHHBIE
Ne ara ungposbie
Tema ypoka Kontpoabubie | IlpakTHueckue A p
n/n Bcero H3yuyeHHusi | o0pa3oBaTeJIbHbIE
padoTbI padoTbI
pecypchbl
1 KBagparHblil KOpeHb U3 YuCIa 1 bubnmorexa [IOK
AP P https://m.edsoo.ru/7f42d452
bu6mmoreka [IOK
2 ITo e 00 aIMOHAIHLHO cie 1
HATH MPPalOHATILHOM HHCT https://m.edsoo.ru/7f42eaaa
€CSATUYHBIE MPUOIINKEHUS
3 A P 1 bubnuorexa [IOK
UPpaLMOHATILHBIX YHUCET
€CATUYHBIC MPUOTIHKEHUS
4 A P 1 bubmuorexa [IOK
HPPALMOHATIBHBIX YUCET
5 JlericTBUTENbHBIE YUCTA 1 bubmuorexa [IOK
CpaBHeHME IEHCTBUTEIIBHBIX YUCEI 1 bu6nmoreka [IOK
CpaBHEHHE IEUCTBUTEIIBHBIX YHACEI 1 bubnuorexa [IOK
ApudmeTnueckuii KBaapaTHBIN
8 puc AP | Bu6miorexa [JOK
KOpEHb
9 VYpaBHeHue BUAa X* = a 1 bu6mmoreka [JOK
10 CaoiicTBa apupmeTnuecKux | bubnnoreka [JOK
KBaJIpaTHBIX KOpHEN https://m.edsoo.ru/7f42d862
1 CoiicTBa apudmeTnyeckux | bubnuorexa [IOK
KBaJIpaTHBIX KOPHEH https://m.edsoo.ru/7f42d862
[IpeoOpa3zoBaHme YUCTOBBIX
12 BBIPAYKEHHI, COJIEPIKALLNX 1 bubmmorexa [IOK
P > ConcpRatl https://m.edsoo.r/7£42dd26
KBaJpaTHbIE KOPHU
13 [IpeoOpazoBaHUe YUCITOBBIX 1 bubmuorexa [[OK




BLIpa)KeHHfI, CoJACprKaux
KBaaApaTHBIC KOPHU

https://m.edsoo.ru/7f42ded4

[IpeoOpa3zoBaHre YMCIOBBIX

14 BBIPAYKEHHI, COJIEPKAILNX bubmmorexa HOK
https://m.edsoo.ru/7f42e0be
KBaJpaTHbIE KOPHU
[IpeoOpa3zoBaHme YUCITOBBIX
15 BBIPAXKEHMM, COIEPIKAIINX bubamorexa [OK
https://m.edsoo.ru/7f42e262
KBaJpaTHbIE KOPHU
16 CTelneHs ¢ eNbLIM ITOKa3aTeaeM bubmorexa LHOK
https://m.edsoo.ru/7f4354a4
CrangapTHas 3alUcCh YKCIA.
Pa3mepsr 00BEKTOB OKPYKAIOIIETO
17 Mupa (0T 3JI€MEHTaPHBIX YACTHIL 10 bu6nuorexa [IOK
KOCMHUYECKUX 00BEKTOB), https://m.edsoo.ru/7f436098
JUTUTENIBHOCTh ITPOLIECCOB B
OKPY’KaIoIeM MHUpE
18 CBoO¥CTBA CTEIICHH C IICJTBIM bubnuorexa [IOK
[moKas3arejieM https://m.edsoo.ru/7f435648
19 CBoiicTBa CTENEHH C LIEJIBIM bu6nmoreka [IOK
IOKa3areyiem https://m.edsoo.ru/7f435648
20 CBoiiCTBa CTENIEHHU C IIEJIBIM bubmuorexa [IOK
[oKa3arejieM https://m.edsoo.ru/7f435648
’1 CBoOJCTBa CTENIEHHU C LENIBIM bubnnorexa [IOK
IoKasarejieM https://m.edsoo.ru/7f43599a
” CBo¥CTBA CTENICHH C IIEJIBIM bubmuorexa [IOK
oKas3arejieM https://m.edsoo.ru/7f435ed6
23 KBanpaTHslil TpéxuneH
24 KBanpatubiii TpéxuiieH




Paznoxenue KBaApPaTHOT'O

bu6mmoreka [IOK

25 TpEXWICHA HA MHOKHATEIN https://m.edsoo.ru/7f42fd38
26 Pasnoxenune kBagpaTHOro bubmmoreka LIOK
TPEXUWIEHA HA MHOKHUTEIHN https://m.edsoo.ru/7f42fd38
KonTponbhas pabota no Temam
27 "KBanpatusie kopau. CTeneHu. bubmmorexa [IOK
KpanpaTibiii Tpexaren” https://m.edsoo.ru/7f42ec80
bubmuorexa [IOK
28 Adrebparrieciast ipode https://m.edSO(I)l.ru/7f430382
JlomycTrMble 3HAUYCHUS
29 MEPEMEHHBIX, BXOSIIINX B but6mmoreka [IOK
anredpandecKue BbIPAKEHUS
JlonycTuMble 3HaYEHUSA
30 MIEPEMEHHBIX, BXOSIINX B bubnmnoreka [JOK
anreOpanvyecKue BhIPAKCHHS
31 OCHOBHOE CBOWCTBO bubnuorexa [IOK
anredpandecKou Jpoou https://m.edsoo.ru/7f4308e6
. bubnuorexa [IOK
32 Cokpauetiie 1podeit https://m.edsocI)l.m/7f430a8a
. bubmuorexa [JOK
33 Coxparuertne Apobeit https://m.edsocI)l.ru/7f430f44
. bubnmoreka [JOK
34 Coxpatuerne apobeit https://m.edsogru/7f430f44
35 CnoxxeHue, BBIMUTAaHUE, YMHOKEHUE bubmuorexa [IOK
U JIeNIeHUE anreOdpandeckux Apooeit https://m.edsoo.ru/7f43128¢c
36 CnoxxeHue, BBIMUTAaHUE, YMHOKEHHUE bu6nmorexa [IOK
U JIeJIeHHe anre0pandeckux Ipooei https://m.edsoo.ru/7f4315¢0
37 CnoxxeHue, BBIMUTAaHUE, YMHOKEHUE bu6nuorexa LIOK




U JIeNieHue anredpandeckux apooeit

https://m.edsoo.ru/7f4318c2

C.]'IO)KeHI/Ie, BbIYUTAHUEC, YMHOXKCHHUC

bubnuorexa LIOK

38
U JIeJICHHE anre0pandeckux Ipooei https://m.edsoo.ru/7f431a20
[IpeoOpa3oBanue BeIPAKEHHIA,
39 c: e )Ea ux anred zﬂqecm/le bubmorexa OK
Aepat p https://m.edsoo.ru/7f43259c¢
npodu
IIpeoOpa3oBaHue BEIpaKEHUM,
40 ccf) e xI:a ux anreo Enqecxne bubmmorexa [IOK
APt P https://m.edsoo.ru/7£432736
napobu
[IpeoOpaszoBaHue BBIpAKEHUH,
41 coJiepKaIux aareopanyeckue Bubmorexa LIOK
AePatl P https://m.edso0.ru/7f432736
apobu
4 KonrtponsHas pabota no teme bubnnorexa [IOK
"Anre6panueckas Apoos" https://m.edsoo.ru/7f431d36
bubmmoreka [IOK
43 K
BA/IPATHOC ypapHEHHe https://m.edsoo.ru/7f42eela
44 Henonnoe kBagpaTHOE YpaBHEHUE bubmmorexa [IOK
AP P https://m.edsoo.ru/7f42eela
45 HenonHoe kBajpaTHOE ypaBHEHHUE bubmorexa OK
P P https://m.edsoo.ru/7f42eela
46 @opMyita KOpHEH KBaJAPAaTHOIO bu6nmoreka [IOK
YpaBHEHUS https://m.edsoo.ru/7f42f158
A7 ®opMyiia KOpHEH KBaJApPaTHOrO bubnnorexa [IOK
ypaBHEHUA https://m.edsoo.ru/7f42£3f6
43 ®dopmyra KOpHEN KBaJpaTHOTO bub6mmoreka LIOK
YpaBHEHUSA https://m.edsoo.ru/7f42f5a4
49 Teopema Buera bubmorexa OK

https://m.edsoo.ru/7f42fef0




bubnuorexa [IOK

20 Teopena Buera https://m_eds00.ru/7430076
51 Pemenne ypaBHeHUH, CBOAAIINXCS K bubnuorexa LIOK
KBaJpaTHbIM https://m.edsoo.ru/7f43¢c542
57 Pemienne ypaBHEHUH, CBOAAIIUXCS K bubnnoreka [IOK
KBaJpaTHbIM https://m.edsoo.ru/7f43¢3d0
53 [Ipocreiimne apodHO- bu6mmorexa [IOK
pauKroOHaJIbHBIE YPABHEHUS https://m.edsoo.ru/7f4328c6
54 [pocreiimme n1poOHO- bu6nuorexa [IOK
panroHaJIbHBIC YPaBHEHM https://m.edsoo.ru/7f432bbe
55 Pemrenue TeKCTOBBIX 3a1a4 C ) bubmuorexa [IOK
IIOMOILBIO KBAJAPATHBIX YpaBHEHUN https://m.edsoo.ru/7f42175¢
56 Penienne TekCcTOBBIX 3a/1a4 C bu6mmoreka [IOK
IIOMOLIBIO KBAJAPATHBIX YPABHEHUMN https://m.edsoo.ru/7f42f8f6
57 KonTponbHas pabora o teme bubmmorexa LIOK
"KBanpaTHble ypaBHEHUS" https://m.edsoo.ru/7f4301f2
JIuneliHOEe ypaBHEHHE C IBYMS
53 NepEMEHHBIMHU, €ro rpaduk, ) Butmorexa LIOK
IIPUMEPHI PEILICHUS YPaBHEHUH B
LEJbIX YUCIIaX
JIuneliHOE ypaBHEHHE C IBYMS
59 NepEMEHHBIMH, €ro rpaduk, ) Butmorexa LIOK
IIPUMEPHI PELIECHUS ypaBHEHUN B
LENIBIX YUCIIAX
JInneliHOE ypaBHEHHE C IBYMS
60 NepEMEHHBIMH, €T0 rpaduk, Butmorexa LIOK

MIPUMEPHI peIlIeHUs] YpaBHEHHI B
LEJIBIX YUCIIaX




Pemenue cucrem AByX JIMHEUHBIX

61 . bubmuorexa [IOK
YpaBHEHUH C IBYMS IEPEMEHHBIMU
Pemenue cucreM IByX JTUHEHHBIX

62 . yx bu6nmoreka [IOK
YpaBHEHHUH C IBYMsI IEPEMEHHBIMU
Pemenue cucreM IByX JTUHEHHBIX

63 . yx bu6mmoreka LIOK
YpaBHEHUH C IBYMS IEPEMEHHBIMU
IIpumepsl pemeHus cucreM

64 HEJIMHENHBIX YPAaBHEHUH C IBYMSI bubnmoreka [JOK
[IEPEMEHHBIMU
[Tpumepsl pelieHus: CUCTeM

65 HEJTMHEHHBIX YpaBHEHUH C IBYMs bubmuorexa [JOK
NIEpEMEHHBIMU
I'paduueckas unaTepripeTanus

66 YPaBHEHUS C JBYMs IIEPEMEHHBIMU U bubnnorexa [IOK
CHCTEM JIMHEWHBIX YPAaBHEHUM C https://m.edsoo.ru/7f43d6d6
JBYMSI TIEPEMEHHBIMU
I'paduueckas uaTEpIIpeTaINS

67 YPaBHEHUS C ABYMs IIEPEMEHHBIMU U bubnnorexa [IOK
CUCTEM JIMHEHHBIX YPAaBHEHUH C https://m.edsoo.ru/7f43d6d6
JBYMSI TIEPEMEHHBIMHU
Pemenue TekCTOBBIX 3a71a4 C

68 . bu6mmoreka [JOK
IIOMOUIBbIO CUCTEM YPaBHEHUN
Pemennie TekcTOBBIX 337124 €

69 . bubmuorexa [IOK
MIOMOUIbIO CUCTEM YpaBHEHUN
Pemienue TekCTOBBIX 3a71a4 C

70 . bu6numorexa [IOK
IIOMOUIBbIO CUCTEM YpaBHEHUN
YucnoBble HEPABEHCTBA U UX

71 bubnmoreka [JOK

CBOICTBa




Yucnosbie HEPABCHCTBA U UX

72 . bubnmoreka [JOK
CBOICTBa
73 HepaBeHcTBO ¢ 01HOM ITEpeMEHHON bubnuorexa [IOK
74 JIuHeliHbIE HEPABEHCTBA C OAHOU bu6bnuorexa [IOK
MIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f42c692
75 JIunelinbie HEPaBEHCTBA C OTHOM bubnmnoreka [JOK
IIEPEMEHHOM U UX pELICHUE https://m.edsoo.ru/7f42¢840
JInHEeHbIE HEPABEHCTBA C OJHOM
76 N p bubmmoreka [JOK
MEPEMEHHOM U UX pelIeHUE
77 CucTeMbl TMHEHHBIX HEPABEHCTB C bubnmnoreka [JOK
OJIHOM IIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f42cb88
73 Cuctembl TMHEHHBIX HEPABEHCTB C bu6muoteka LIOK
OJIHOM MEPEMEHHON U UX PELICHUE https://m.edsoo.ru/7f42cd2c
CucTeMbl TMHEHHBIX HEPABEHCTB C
79 . . P Bbubnuorexa [IOK
OJTHOM TIEPEMEHHOM U MX pPEIICHUE
N300paxeHue peneHns TMHSHHOTO
80 HEpPaBEHCTBA U UX CUCTEM Ha bubmmorexa [IOK
papere ) https://m.edsoo.ru/7f42¢9e4
YHCIIOBOM MPSIMOi
N3o6pakenue pemeHus THHEHHOTO
81 HEpPaBEHCTBA M UX CUCTEM Ha bubmmorera [IOK
P . . https://m.edsoo.ru/7f42c9e4
YUCJIOBOU MIPSIMOit
KonTponbhas pabota no temam
82 "HepasenctBa. CucteMbl bubmuoreka [JOK
ypaBHeHUN"
bu6nunorexa LIOK
83 [lonsitue pynkuun
bynxn https://m.edsoo.ru/7f433c12
84 OO6macTh onpeieIeHUs] © MHOYKECTBO bubnmnoreka [JOK

3HaYeHUHN PyHKIHUU

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




85 CriocoOsI 3aanus yHKIIHIA bu6nunorexa LIOK
86 I'paduk pyaxmmm bubmuorexa [JOK
Caoit ,
87 BOHCTEa (yHKIH, 1X bu6nmoreka [IOK
otoOpakeHHe Ha rpaduke
UreHue u nocTpoeHue rpaukoB
88 . P pad bubmuorexa [IOK
byHKINN
IT e a (0] i,
89 PHMEpBI rPAQUKOB Qynicunii BuGnuoreka LOK
OTpaXKaAIOIIUX peaTbHbBIE TMPOIECCHI
OyYHKIINHU, OTIMCHIBAIOIIHNE MPAMYIO U
90 06y aTL:I POIIO H;l{anblile . bubamorera LOK
PATHYIO HPOTIOPH https://m.edsoo.ru/7f434bbc
3aBUCHUMOCTH, UX rpapuKu
91 I'umep6ona bubnmnoreka [JOK
bubmuorexa [IOK
2 r 0
? HTepooTa hitps://m.edsoo.ru/7f4343¢2
bub6mmoreka [IOK
r — 2
93 pacpu ymiumi y = x https://m.edsoo.ru/7f434572
Oyukmuu y =x3, y =x3, y=VYx,y=
94 |x|}'lr I:(bwi]ecxoey emeH)II/Ie ’ bubamorera LOK
> TPaHecKoe p . https://m.edsoo.ru/7f434d38
YpaBHEHUH U CHCTEM YpaBHEHUN
95 Bcepocculickasa npoBepoyHas bubnnoreka [JOK
pabora https://m.edsoo.ru/7f4371aa
96 Bcepoccuiickas mpoBepouHas bubnuorexa [IOK
pabota https://m.edsoo.ru/7f434eb4
[ToBTOpEHVE OCHOBHBIX MTOHITHHA 1
97 METOJIOB KypCOB 7 U 8 KJIaCCOB, bubnmoreka [JOK
00001IeHIE 3HAHMIA
08 [ToBTOpEHHE OCHOBHBIX MOHSATHN 1 bubnmnoreka [JOK

METOJIOB KypcOB 7 U 8 KJIacCOB,

https://m.edsoo.ru/7f43736¢




000011IeH1Ee 3HAHUI

[ToBTOpEHKE OCHOBHBIX MOHATUI U

bu6mmoreka [IOK

1
%9 METOAOB XypeoB 7? 8 K1accos, https://m.edsoo.ru/7f437510
0000111eHre 3HAHUI
[loBTOpEHME OCHOBHBIX MOHATUN U
100 METOIOB KYpCOB 7 U 8 KI1acCOB 1 bubmaorexa LIOK
/OB KYP . ’ https://m.edsoo.ru/7f4376b4
000011IeH1Ee 3HAHUHA
[loBTOpEHNE OCHOBHBIX MOHSATUN U
101 METOZOB KypcoB 7 U 8 KJIaCCOB 1 Bubmorexa IIOK
A P . ’ https://m.edsoo.ru/7f436b88
000011IeH1E 3HAHUHA
[ToBTOpEHKE OCHOBHBIX MOHITUH U
102 METOZOB KypcoB 7 U 8 KJIaCCOB 1 bubmaorexa LOK
A P . ’ https://m.edsoo.ru/7f437858
00001IeHre 3HAHUHA
OBIIEE KOJIMYECTBO YACOB I10 102
[TPOTPAMME
9 KJIACC
Ne Tema ypoka KosnyecTBo yacos Hara DJIeKTPOHHbIE




n/n u3ydenusi  uudposbie
Koutpoabnbie | IlpakTnyeckue ¥ bp
Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl

PammonansHBIC yncna,

1 HWppaLUOHAIIBHBIC YKCIIa, KOHEYHBIE U 1 bubnmoreka [JOK
OECKOHEUYHBIC ACCITUYHBIC APOOH
MHOXECTBO JeHCTBUTEIBHEBIX YHCEIT,

2 JIEUCTBUTEIIbHBIC YHCIIa KaK 1 bu6mmoreka [IOK
OCCKOHEUHBIC ACCITHYHBIC APOOH
B3anMHO 0/1HO3HaYHOE COOTBETCTBUE
MEKy MHOXKECTBOM JE€HCTBUTEIbHBIX

3 y 1 bubmuorexa [IOK
YUCel U MHOKECTBOM TOUEK
KOOPJAMHATHOWN MPSIMOM
CpaBHeHHE 1EHUCTBUTENBHBIX YHUCEII,

4 apudmeTHIeCcKHue ACHCTBHS C 1 bubmmoreka LIOK
JEACTBUTEIIbHBIMU YU CIIAMU
[TpubmmkEéHHOE 3HAYCHNE BETMYNHBI

5 P ’ 1 Bu6nmoreka [IOK
TOYHOCTbH MPHUOIKESHUS

6 OxkpyrieHue ymucen 1 bubnnoreka [JOK
OxkpyrieHne yucen 1 bu6muoteka [IOK
[Ipukuaka u olleHKa Pe3yJIbTaTOB

8 P ! pesy 1 BuGnuoreka LOK
BBIYHCIICHUM
[Ipukuaka u olleHKa pe3yJbTaToOB

9 p . pe3y 1 bubmuorexa [IOK
BBIYMCIICHUI

10 JIuneitHoe ypaBHeHuE. Penienue | bubnunorex [IOK
YPaBHEHUH, CBOIALLUXCA K TUHEUHBIM https://m.edsoo.ru/7f43bf66

11 Jluneiinoe ypaBHeHue. Pemienue 1 bubnuorexa LIOK




ypaBHeHHﬁ, CBOJISIIMXCS K TUHEHHBIM

KBagpatHoe ypaBHeHue. Pemenne

12 ABHEHUI, CBOJISIIIUXCS K bubmorexa LOK
P > CROJUIH https://m.edsoo.ru/7f43¢542
KBaJIpaTHBIM
KBanpaTtHoe ypaBHeHue. Pemenue

13 aBIfeHI/Iﬁ (:}1,313) SITIIUXCST K bubmmorexa [IOK
P » CBOVIHL hitps://m.edsoo.ru/7f43¢542
KBaJIpaTHBIM

14 bukBagpaTHbie ypaBHEHHUS bubmmorexa [IOK

AP P https://m.edsoo.ru/7f43¢3d0
15 bukBanpaTHbie ypaBHEHHUS bubmmorexa [IOK
AP P https://m.edsoo.ru/7f43¢3d0

[Ipumeps! penieHus ypaBHEHUN

16 TPETbeN U YETBEPTON CTENIEHEN bubmmorexa [IOK
pasnokeHueM Ha MHOXKHUTEITN
[Ipumepsl penieHust ypaBHEHUM

17 TpeTbel U 4eTBEPTOM CTEeNeHEN bubmuoteka [IOK
pa3JIoKEHUEM Ha MHOKHUTEIIN

18 Pemienue 1poOGHO-paIiOHAIBHBIX bubmuoteka LIOK
YpaBHEHUI https://m.edsoo.ru/7f43c9b6

19 Pemenne npoOHO-panMoHaIbHBIX bubnnoreka [JOK
YPaBHEHUHI https://m.edsoo.ru/7f43c9b6
Pemienue TekcTOBBIX 3a/1a4

20 8 bubmuorexa [IOK
anredpandecKuM MEeTOJ0M
Pemrenne TekcTOBBIX 3a/1a4

21 g bubmuorexa [IOK
anreOpandecKuM METO0M
Pemienue TekcTOBBIX 3a/1a4

2 8 Bubmorexa [TOK
anredpandeckKuM MEeTOJ0M

23 Kontponbhas padoTa o teme bubnuorexa [IOK




"V paBHEHHUs ¢ OHOM EpeMEHHON"

24 VYpaBHEHHE ¢ IBYMS IEPEMEHHBIMU bubnmorexa [IOK
https://m.edsoo.ru/7f43d0b4
)5 YpaBHeHuUE ¢ IByMs IEPEMEHHBIMU U bu6mmoteka [IOK
ero rpapuk https://m.edsoo.ru/7f43d0b4
26 CucreMa IByX JMHEUHBIX YPABHEHUI Butmorexa LIOK
C ABYMsI IEPEMECHHBIMU
27 Cucrema AByX JIMHEUHBIX yPaBHeHI/H?I Butmorexa [IOK
C ABYMsI IEPEMEHHBIMU U €€ pelIeHue
Pemenne cucremsl JByX TMHEHHBIX
28 YpaBHEHUH C ABYMS MEPEMEHHBIMU U bubmuorexa [JOK
€€ peleHue
29 Cucrema AByX JIMHEWHBIX y.I.)aBHeHI/II\/'I Bu6motexa [IOK
C ABYMsI IEPEMEHHBIMU U €€ pelIeHue
30 Pemenue cucreM 1ByX ypaBHEHHIH, bubmmorexa LIOK
OJIHO U3 KOTOPBIX JINHEITHOE https://m.edsoo.ru/7f43d23a
31 Pewrenue cucreM IByX ypaBHEHUH, bubmuoteka LIOK
OJIHO U3 KOTOPBIX— BTOPOU CTEIICHU https://m.edsoo.ru/7f43d55a
Pemenue cuctem AByX ypaBHEHUH,
32 OJTHO W3 KOTOPBIX JIMHEHHOE, a IPyroe bubmuorexa [IOK
— BTOpOM CTENICHU
Pemienue cucrem nByX ypaBHEHUH,
33 OJIHO M3 KOTOPBIX JIMHEITHOE, a APYroe bubmuorexa [IOK
— BTOPOMU CTEIIEHU
I'padmueckas uHTEpIIpETALIUS
34 CHUCTEMBbI YPABHEHUN C IBYMsI bubnmoreka [JOK
MIEpEMEHHBIMU
35 Pemrenye TekCTOBBIX 3a1a4 but6mmoreka [IOK




anredpanyeckuM CrocoooM

Pemrenye TeKCTOBEBIX 3a1a4

36 bubnuorexa [IOK
anredpandecKuM crocooom
KonTponbhast pabora 1o Teme
37 " P P . bubmmoreka [IOK
CucreMbl ypaBHEHU
UucnoBble HEPABEHCTBA U UX
38 . P bubnunorexa LIOK
CBOICTBa
39 HucnoBble HEPAaBEHCTBA U UX bubnnoreka [IOK
CBOMCTBa https://m.edsoo.ru/7f43ad5a
40 JIuneliHble HEPABEHCTBA C OJTHON bubnmnoreka [JOK
IIEpEMEHHOMN https://m.edsoo.ru/7f43af08
A1 Pemienue nuHeHBIX HEPABEHCTB C bu6muoteka LIOK
OJIHOM IEPEMEHHOM https://m.edsoo.ru/7f43af08
4 JluneliHble HEPaBEHCTBA C OJJTHOM bubnmorexa [JOK
IIEPEMEHHOM U UX pElICHUE https://m.edsoo.ru/7f43af08
CucreMbl TUHEHHBIX HEPABEHCTB C
43 N N p bub6mmoreka [IOK
OJTHO MepeMeHHOM
Pemenue cuctemM TUHEHHBIX
44 HEPABEHCTB C OJJHOM MEPEMEHHON U bubnnorexa [IOK
WX pelIeHne
CucreMbl TUHEHHBIX HEPABEHCTB C
45 . T Hep Bubmoreka [IOK
OJIHOI TepeMEeHHON U UX pelIeHue
46 KBanpaTHbie HEpaBeHCTBa bubamorexa [IOK
AP P https://m_edsoo.ru/7f43b098
47 Pemenue kBagpaTHBIX HEPABEHCTB bubmmorexa [IOK
AP P https://m.edsoo.ru/7f43b2 1 e
43 KBanpaTHble HEpaBeHCTBA U UX bubnmnoreka [JOK

pelIeHre ¢ TOMOIIbIO rpaduka

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




KBa)IpaTHLIC HEPAaBCHCTBA U UX

49 bubmuorexa [IOK
pelieHue
KBanparusie HepaBeHcTBa. Penienne
50 AP P bu6nmoreka [IOK
3a1a4y
51 I'paduueckas uHTEpHIpETALIUSI bubnnorexa [IOK
HEPABEHCTB https://m.edsoo.ru/7f43b098
I'paduuecka epupera CHUCTE
52 padriecka HHTCpNpETalHA CHCTeM bubnmorexa LIOK
HEPaBEHCTB C JBYMSI IEPEMEHHBIMU
KonTponbhas pabota o Teme
53 | P ﬁ) bu6mmoreka [IOK
HepaBenctBa
bu6mmoreka [IOK
4 K
5 BafpATHIHAL (yHKIHS https://m.edsoo.ru/7f4396¢6
bu6nunorexa LIOK
K N
33 BazIpaTHHas GyHKImA, € rpagux https://m.edso0.ru/7f439842
N bu6nmoreka [IOK
56 K 7
BaAIpaTHHHA GyHKIMA, &€ CBOHCTBA https:/m.eds00.ru/7f4399b4
bubmuorexa [IOK
57 [Mapab
apaboa https://m.edsoo.ru/7f439ebd
53 [apa6oa, KOOpAUHATHI BEPIIUHBI bubnnorexa [IOK
napadoJIbI https://m.edsoo.ru/7f43a03a
59 [Tapa6osa, KOOpIMHATHI BEPIIUHBI bubnnoreka [JOK
napaboJbl, OCh CHMMETPHUH MapaboIbl https://m.edsoo.ru/7f43alac
[Moctpoenue.llapabona, KoopAHMHATEHI
60 BE HJI:IHLI na a6I())J'II>I 0Chb CI/III:/IIILVIGT un bubmrorexa LIOK
P p ’ p https://m.edsoo.ru/7f43a31e
rapadoJIbI
Pemenue 3agau.llapabona,
bu6nunorexa LIOK
61 KOOPAMHATHI BEPUIMHBI Tapa0doIbl, OCh

CUMMETPUHU TapaboIIbI

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




ITapa6oa, KOOpAWHATHI BEPIIUHBI

62 1 bubmuorexa [IOK
napabosibl, OCb CAMMETPUU MapadoIbl
63 I'padukn pysknmii: y = kx 1 bubnuorexa [IOK
64 I'paduxn pynknmii:, y = kx + b, 1 bubnmoreka [JOK
65 I'paduxu pynkumii: y=k/x 1 bubnunoreka [JOK
66 I'paduku Qynkmmit: y=x3 1 bubmuoreka [IOK
r n: y=
67 paguic dynimii: y=vx 1 bubnuorexa [IOK
68 I'paduku yskImii: y=[x| 1 bub6mmorexa LIOK
60 KontpomnsHas pabota o teme | bubmmorexa [IOK
"®yukuun" https://m.edsoo.ru/7f43ab84
70 TTonsiTre yucnoBOM | bubmuorexa [IOK
MOCJIEN0BATEIBHOCTU https://m.edsoo.ru/7f43e6c6
3a/aHue mociae10BaTeIbHOCTH
71 eKYppEeHTHOH (HOpPMYJION 1 1 bubmorexa IOK
PEXYPP . pMY https://m.edsoo.ru/7f43ebda
(dhopMyI1oii n-ro YIeHa
bubmuorexa [IOK
72 A 1
pr(MeTHICCKas IPOrpeccus https://m.edsoo.ru/7f43ed7e
bu6nuorexa [IOK
73 Feomerprreciast nporpecct ! https://m.edsoo.nu/7f43(3b4
@opMyIIBI N-TO YICHA
74 apu(MEeTHUECKON MPOrpeccun, CyMMbI 1 bubamorera HOK
p porp » CYM https://m.edsoo.ru/7f43f58a
MEPBBIX N YICHOB
@DopMyIIBl N-TO YJIeHA
75 reOMEeTPUYECKON IPOTPECCUH, CYMMBbI 1 bubamorexa [IOK
P porp » O https://m.edsoo.ru/7f43ef2¢c
MEPBBIX N WICHOB
76 @opMyIIBI N-T0 YIEHA CYMMBI IIEPBBIX | bubnnorexa [IOK

n 4JICHOB

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




®opmMyIbl N-ro 4ieHa

77 apupMETUIECKON U TEOMETPUUIECKON bubmorexa OK
p . p https://m.edsoo.ru/7f43f72¢
MIPOTPECCUI, CYMMBI TIEPBBIX N YJICHOB
Pewmenue 3agau. @opmMyiisl n-ro 4ieHa
78 apu(MeTHYECKON U TeOMETPUIECKOM bubamorera OK
p . p https://m.edsoo.ru/7f43f8a0
MIPOrPeCCUid, CyMMBI IIEPBBIX N YICHOB
N3o6pakeHune 4ieHoOB
apu(pMeTHIECKOM IIporpeccui
79 puep porpect BuGiuoreka LOK
TOYKAMH Ha KOOPAMHATHOMN
TUIOCKOCTH
H3o0pakeHue 4ieHoOB
T€OMETPHUUECKOM IIPOTPECCHIt
80 P poTp . bu6nmorexa [IOK
TOYKAMH Ha KOOPAMHATHOM
IUIOCKOCTH
JIMHEWHEBIN U DKCIIOHEHIINAIbHBIN
81 bubnmoreka [JOK
pocT
bubmuorexa [IOK
82 C105KHBIE IPOLICHTHI
P https://m.edsoo.ru/7f43feQe
bu6nuorexa [IOK
83 CI0KHBIE IPOLIEHTEI
P https://m.eds0o.ru/7f4401a6
24 KonTponbhas pabora 1o teme bub6nmorexa LIOK
"YucI0BBIE OCIEN0BATEILHOCTH" https://m.edsoo.ru/7f4404{8
[ToBTOpenwue, 06001eHNE 1
cHCcTeMaTH3aIs 3HaHUH. 3aIHCh,
85 CpaBHEHHUE, JICHUCTBUSA C bubmmoreka [IOK
JEHCTBUTEILHBIMU YACIAMHU,
YHUCIIOBas IpsIMast
86 [ToBTOpEHME, 0000IIEHNE 1 bu6nuorexa LIOK




cucTeMaTu3alus 3HaHUH. HpOLIeHTLI,
OTHOICHUA, ITPOIIOPIHHU

[ToBTOpeHue, 06001IeHNE 1

87 cUCTEeMaTU3aIlis 3HAHUM. bubnmoreka [JOK
Oxpyrienue, NpuOImKeHUE, OIEHKA
[ToBTOpenme, 0600IIEHNE 1

28 cHCcTeMaTH3aIlis 3HaHui. Permenne bubmuorexa [IOK
TEKCTOBBIX 33729 apUPMETHUECKUM https://m.edsoo.ru/7f443b12
crocoOom
[ToBTOpEeHmE, 0600MIIEHNE 1
cucTemMaTu3alus 3HaHuil. Pemenue bubmuorexa [IOK

89 TEKCTOBBIX 3a7]a4 apUPMETHUECKUM https://m.edsoo.ru/7f443cd4
crocoOom
[ToBTOpenwue, 060061eHNE 1

90 cucreMarusanus 3HaHuil. Pemienue bubnmoreka [JOK
TEKCTOBBIX 3a7[a4 apU(PMETHUECKUM https://m.edsoo.ru/7f443fea
crocobom
[ToBTOpenue, 060061eHNE 1

01 cHUCTeMaTH3alrs 3HaHU. bu6mmoreka [IOK
[IpeoOpazoBanue anredpandecKux https://m.edsoo.ru/7f4441ca
BBIPKCHUH, TOMMYCTHMbBIC 3HAYCHUS
[MoBTOpenwue, 06001IeHNE 1

9 cHUCTeMaTH3alvs 3HaHU. bu6mmoreka [IOK
[IpeoOpazoBanue anredpandecKux https://m.edsoo.ru/7f444364
BBIPAKEHUH, TOMYCTUMbIE 3HAYCHUS
[ToBTOpenwue, 06001IeHNE 1

93 cHUcTeMaTh3aluvs 3HaHUM. bubnuorexa [IOK

[IpeoOpazoBanue anredpandecKux
BBIPKEHUM, JONYCTHMbIC 3HAUCHHUS

https://m.edsoo.ru/7f444612




[ToBTOpenue, 060061IeHNE 1
CHCTEMaTH3aLMs 3HAHUIA.

bubnunorexa LIOK

o4 [IpeoOpa3zoBaHue anredpandeckux https://m.edsoo.ru/7f444a94
BBIPAKCHHM, JOIMTYCTUMBIC 3HAUCHHUS
[ToBTOpenue, 060061IeHNE 1

95 cucTeMatuszanus 3HaHU. OYHKINU: bubnmoreka [JOK
IIOCTPOEHHE, CBOMCTBA U3yYEHHBIX https://m.edsoo.ru/7f444c56
byHKIII

96 HtoroBas KOHTpOJIbHAs paboTa bubmmorexa [IOK

https://m.edsoo.ru/7f444144

[ToBTOpEeHmE, 0600IIEHNE U

97 cucreMaruzanus 3HaHui. OyHkunn: bubnmnoreka [JOK
IIOCTPOEHHE, CBOMCTBA U3yYEHHBIX https://m.edsoo.ru/7f44516a
byHKIII
[ToBTOpenue, 060061IeHNE 1

08 cucreMaru3anus 3HaHui. OyHkmn: bubnmnoreka [JOK
IIOCTPOEHHE, CBOMCTBA U3yYEHHBIX https://m.edsoo.ru/7f4452¢6
byHKIMI
[ToBTOpenue, 060061IeHNE 1

99 CHCTeMaTH3alys 3HAHHIA. bubmuorexa [IOK
I'paduueckoe pernienue ypaBHeHU u https://m.edsoo.ru/7f445516
WX CHCTEM
[ToBTOpenue, 060061IeHNE 1

100 CUCTeMaTH3aIlHsI 3HAaHU. ) BuGmiorexa LIOK
I'padmdeckoe penieHre ypaBHECHAN U
WX CHCTEM
[ToBTOpenwue, 06001eHNE 1

101 cucremartusauus 3HaHu. OyHKIUHN: bubnnoreka [JOK

MIOCTPOCHHE, CBOMCTBA U3YYEHHBIX




GbyHKIHi

102

O000111eHNEe U CUCTEMATU3ALII
3HAHUU

bubnuorexa [IOK

OBIIEE KOJIMYECTBO YACOB I1O
[NPOI'PAMME

102




INPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOMI OBPA30BATEJIbHON ITPOI'PAMMBI

7 KIIACC
Kon "
IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI OCBOCHUS OCHOBHOI
NPoBePsSIEMOro .
o0pa3oBaTe/IbHOW NMPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHus
pe3yJabTara
1 Yucna u BBIYUACICHUS
1 BoimonusaTe,  coueras  yCTHbIE W [HUCbMEHHBIE  MHPUEMBI,
. apudmeTnyeckre A1eMCTBUS C PallMOHAIBHBIMH YUCIAMU
Haxoauth  3Ha4YeHHWs]  YMCIOBBIX  BBIPAKCHHIA, MPUMEHSITh
1.2 pa3zHooOpa3Hble COCOOBI M MPUEMBI BRIYMCICHHS 3HAUEHUH JAPOOHBIX
BBIpaXXEHUH, coiepKaluX OObIKHOBEHHBIE U IECATUYHBIE APOOU
[lepexonute OT oOnxHON ((oOpMBI 3amUcH Yucel K  JOpyroi
13 (mpeoOpa3oBbIBaTh  JACCATHYHYIO  OpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JECSATHYHYIO, B YacCTHOCTH, B OECKOHEUHYIO
JECSATUIHYIO T1pOOb)
1.4 CpaBHMBAaTh U YNOPSAOUYMBATH pAllMOHATIbHBIE YMCTIA
1.5 OxkpyrasTe yucia
BBLINOAHATE NPUKUAKY W OIEHKY pe3ylbTaTa BBIYUCICHHH, OLEHKY
1.6 3HQYEHUW YHUCJOBBIX BBIPAXKECHHU. BBIOMHATH JEUCTBUA  CO
CTENEHSIMH C HATypaJIbHBIMU MOKa3aTeNsIMU
L7 [IpumeHsATh TNpU3HAKK JCIUMOCTH, pPa3JIOKCHHE HAa MHOXKUTEIN
' HATypaJbHBIX YUCET
Pemate  mpakTHKO-OPUEHTUPOBAHHBIC  3aJayd, CBA3aHHbIE C
OTHOILLIEHUEM BEJIMYUH, MPONOPIUOHAIBHOCTHIO BEJIMYUH,
1.8 MPOLICHTAMH, MHTEPIPETUPOBATh pE3YyJAbTaThl pEUICHUs 3aJad ¢
y4€TOM OTrpaHUYEHHH, CBSI3aHHBIX CO CBOMCTBAMHU paccMaTpUBAEMBbIX
00BEKTOB
2 AnreOpandeckue BeIpaKeHUS
51 Hcrnonp3oBaTh anreOpanyecKkyl0 TEPMHUHOJIOTHIO W  CHMBOJIHUKY,

IPUMEHSATH €€ B IPOLIECCE OCBOEHUS yUeOHOT0 MaTepuaa




2.2

Haxoauth 3HayeHuss OYKBEHHBIX BBIPXEHUM TpU  3aJaHHBIX

SHAYCHHUAX MMEPEMCHHBIX

2.3

Brinonssats Hp606pa3OBaHI/ISI LOCJIOTO BBIPAXKCHUA B MHOTOYICH

MIPUBEICHUEM TOJIOOHBIX CIaraeMbIX, pACKPBITHEM CKOOOK

24

BBINOAHAT YMHOKEHHE OJHOWIEHAa HA MHOTOYIEH M MHOIOWIEHA Ha
MHOTOWJIEH, NPUMEHATh (OpMyJbl KBaJIpaTa CyMMbl W KBaJpara

Pa3sHOCTH

2.5

OCYH_[CCTBJ'IHTB Pa3JI0KEHUE MHOT'OUYJICHOB HA MHOKHUTECJIU C ITIOMOIIBIO
BBIHECEHUS 33 CKOOKH 06]]_[61"0 MHOXHUTEISA, TPYHNIIUPOBKU ClIara€MbIX,

MPUMEHEHUS (POPMYI COKPAIIEHHOTO YMHOKEHUS

2.6

[TpumenATh npeoOpa3oBaHUSI MHOTOYJIEHOB ISl PELLEHUS PA3IUYHBIX

3a1a4 U3 MaTEMaTHUKH, CMCIKHBIX IIPCAMCTOB, U3 peanLHoﬁ MMPAKTUKHU

2.7

Hcronb30BaTh CBOMCTBA CTENEHEW C HATypajbHBIMHU I10Ka3aTEIsIMU

JUI TpeoOpa30BaHus BEIPAKCHUN

ypaBHeHI/IH 1 HECPABCHCTBA

3.1

Pemlate nuHENHBIE ypaBHEHMS C OJHOM IIEPEMEHHOW, NPUMEHSA
IIPaBWJIa MEPEXOAA OT MUCXOJHOTO YPABHEHMSI K PaBHOCWIBHOMY €MY.

[IpoBepsTh, SIBASETCS U YACIO KOPHEM YPaBHEHUS

3.2

[IpumenaTy rpaduueckue METOAbl NPU PELICHUU JIMHEHHBIX

YpPaBHEHHUH U UX CUCTEM

3.3

[TonOupaTe mpuUMepsI Map 4YKUCel, SABISIOMIUXCS PEIICHUEM JTUHEHHOTO

YPaBHEHUS C JBYMS IIEPEMEHHBIMU

34

CTpouTh B KOOPAUHATHOHN MIIOCKOCTH IrpauK JMHEHHOTO YpaBHEHHUS C
JIBYMsl TEPEMEHHBIMHU; IOJIB3YSCh I'paUKOM, MPUBOJUTH MPUMEPHI

pelIeHNs ypaBHEHUS

3.5

PemraTte cuctemMel JABYX JIMHEMHBIX ypaBHeHI/Iﬁ C IBYMs IICPCMCHHBIMH,

B TOM 4YHCJIC TpaduIeCKu

3.6

CocTaBnaTh U peniath JUHEHHOE ypaBHEHUE WM CUCTEMY JIMHEHHBIX
YPaBHEHUH 110 YCJIIOBMIO 3aJa4M, UHTEPIIPETUPOBATh B COOTBETCTBUH C

KOHTEKCTOM 3a]1a4M MOJTYyYEHHbIA PE3yJIbTaT

Koopnunate! u rpaduku. OyHkuun

4.1

I/I306pa>1<aTL Ha KOOpHHHaTHOﬁ HpHMOﬁ TOYKH, COOTBCTCTBYIONIIUC
3aIaHHbIM KOOpJAWHATaM, JIy4Hd, OTPE3KHU, HHTCPBAJIbI, 3AlIUCHIBATH

YHCJIOBBIC IPOMEKYTKH HA anre6panquK0M SI3BIKE




4.2

OrMmeyaTp B KOOp,HHHaTHOfI INIOCKOCTH TOYKHM IIO 3aJaHHbIM

KOOpAWHATAM

4.3

Ctpoutb rpaduku nuHeHHbIX GyHKuui. CTpouTh rpaguk QyHKIHH Y

= x|

4.4

OnuceiBaTh ¢ TMOMOILIBIO (PYHKIUI HM3BECTHBIC 3aBUCHUMOCTH MEXKIY
BEIIMYUHAMU: CKOPOCTb, BpEMs, paCCTOSHHE, LEHY, KOJIUYECTBO,

CTOUMOCTD, ITPOU3BOAUTCIIBHOCTDL, BPCMH, 00BEM pa6OTLI

4.5

Haxoauts 3HaueHue GyHKIMH 110 3HAYCHHIO €€ apryMeHTa

4.6

[lonumate rpaduueckuii crmoco® NPEACTaBICHHUS U aHaIM3a
uHboOpMalMK, H3BJIEKAaTh M HMHTEPIPETUPOBATH HHGOPMALUIO U3

rpauKoB peanbHbBIX IPOLECCOB U 3aBUCUMOCTEN

8 KUIIACC

Kon
MPOBEPAEMOro
pe3yJabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI OCBOCHHS OCHOBHOM
o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHust

1

1.1

Ywucnna v BRIYUCICHUS

Hcnons3oBaTh HayvaJIbHbIE MpeACTaBICHUS 0 MHOKECTBE
JIEWCTBUTEIIBHBIX YHCEN JJISI CPABHEHUS, OKPYIJICHHS] U BBIYUCIICHUM,
n300pakaTh JIEUCTBHUTENBHBIE YHCJIa TOYKAMHU Ha KOOPIWHATHOMU

IpsAMOI

1.2

[lpumeHsATh TOHATHE  apU(PMETHYECKOTO  KBAJPAaTHOTO  KOPHS,
HaXOJWUTh KBaJpaTHbIE KOPHM, HCIOJIB3YsI TpPH HEOOXOIMMOCTH
KaJIbKYJISITOP, BBIOTHATH MPEe0Opa3oBaHUsl BBIPAKEHUH, COJEpKaIIUX

KBaJpaTHbIC KOPHH, UCIIOJIb3Ysl CBOMCTBA KOPHEU

1.3

Hcnonp30BaTh 3amucH  OONBIIMX M MajbIX YHCEI C IIOMOIIBIO

JECATUYHBIX Apobeit u cteneneii yncna 10

Anrebpanyeckue BbIpaXeHUS

2.1

[IppuMeHATh MOHATHME CTENEHH C IEJIbIM MOKAa3aTEeJIEM, BBINOJIHSITh
npeoOpa3oBaHusl BBIPAKEHUN, COACPKAIIMX CTETEHH C  IEJbIM

IIOKa3aTcjIcM

22

BBIMONHATE  TOXKIECTBEHHbIE  MPEOOpa3oBaHUs  PAaLMOHAIBHBIX

BLIpa)KeHI/Iﬁ Ha OCHOBC IIpaBUJI JEUCTBUM HaJ MHOTOWIEHAMH U




anreOpandecKuMu IpoOsMu

23

PacknanpiBaTh KBagpaTHBINA TPEXUIEH HA MHOKUTEIN

24

[TpumensaTs npeoOpa3oBaHUsl BBIPAKCHHUN ISl PEIICHUS Pa3IMYHBIX

3ala4 U3 MaTEMaTuKH, CMCKHBIX IIPCAMCTOB, U3 pCaHLHOﬁ IMMPAKTUKN

ypaBHeHHH 1 HCPABCHCTBA

3.1

Pemarp nuHeliHble, KBaJpaTHbIE YpaBHEHHs U palllOHAJIbHbBIE
YpaBHEHUS, CBOJAIIUECS K HUM, CUCTEMBI JIByX YPaBHEHUH C JByMs

NEPEMEHHBIMU

3.2

[IpoBomnuTe mpOCTEHINIME WCCIECIOBAHUS YPaBHEHHH U CHCTEM
ypaBHEHHH, B TOM UHUCIE€ C HPUMEHEHHEM TpapUUecKUX
Ipe/cTaBIeHU (ycTaHaBIMBaTh, UMEET JM ypaBHEHHE WJIM CHUCTEMa

YpaBHEHHUH PEILLIEHUs], €CIIU UMEET, TO CKOJIBKO, U IIPOYEE)

3.3

[lepexoaute OT cjoBecHOW (OPMYTUPOBKM 3agaud K €€
anreOpanyeckod MOJEIM C IMOMOIIBIO COCTABIICHHUS YpaBHEHUS WIIU
CHUCTEMBl YPABHEHUH, WHTEPIPETUPOBATL B  COOTBETCTBUU C

KOHTCKCTOM 3aJa4u HOJ'IyLIeHHBII‘/'I pe3yjibTaTt

34

[IpumeHsATh CBOMCTBA YMCIIOBBIX HEPABEHCTB JJIsi CPABHEHUS, OLICHKH,
pelaTh JUHEHbIE HEPABEHCTBA C OJIHOM MEPEMEHHOW U UX CHUCTEMBI,
naBaTh  rpadUYecKyr0  WUIIOCTPAIIMI0  MHOXKECTBA  pEIICHUMN

HCPaBCHCTBA, CUCTCMbI HCPABCHCTB

OyHKIMHT

4.1

[lonumaTh W HCHONB30BaTh (DYHKIMOHAIbHBIE TOHATHUS M S3BIK
(TepMHHBI, CUMBOJHMYECKHE OOO3HAUYEHUS), ONPEACATh 3HAYCHHE
(GyHKIMU TO 3HAYEHHUIO apIyMEHTa, ONpPENeNIsiTh CBOWCTBA (DYHKIIUHU

1o e€ rpaduky

4.2

Ctpouth rpaduku 3JIeMEHTapHbBIX (PYHKITUN BUIA:
y=k/x

kix
, ¥y =x2, y = X%, y = [X|, onuChIBaTh CBOWCTBA YMCIOBON (GYHKIMU O €&

rpaduky




9 KIIACC

Kon
NpoBepPsIeMOro
pe3yjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yIbTATHI OCBOCHUS OCHOBHOI
o0pa3oBaTe/IbHOW MPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHUs

1

Yucia 1 BEIUMCIIEHUA

1.1

CpaBHI/IBaTB U ynopssaoiuBaThb PAMOHAJIBHBIC W HPPALUOHAJIBHBIC

qHuciia

1.2

BrinonssaTs apI/I(bMeTI/I‘ICCKI/Ie I[CflCTBPISI C pallMOHaJIbHBIMU YUCJIaMH,
coucTasd YCTHbBIC W IMHUCBbMCHHBIC HpI/IéMBI, BBIINIOJIHATE BBIYUCICHUA C

HppalliOHAJIbHBIMHA YN CJIaMHU

1.3

HaxoguTe 3HayeHus creneHel ¢ UEeNbIMU MOKA3aTeIIMU M KOPHEH,

BbIYUCIATH 3HAUYCHUA YHCIIOBBIX Bblpa)i(eHI/If/'I

1.4

OprTJ'IHTB JIEHCTBUTEIIbHBIE 4uncCJia, BbIIOJHATD NPUKUIAKY PE3YJIbTAaTa

BBI‘IHCJICHHI;'I, OLCHKY YHCJIOBBIX BBIpa)KCHI/Iﬁ

VYpaBHEHNs U HEpABEHCTBA

2.1

Pemate sMHEMHBIE W KBAaJApAaTHBIE  YPAaBHEHUS, YypPaBHEHWS,

CBOAAIIHUECA K HUM, HpOCTGfIIJ.IHC ,[[pO6HO—paI_II/IOHaJ'IbHLIe YpaBHCHUS

2.2

Pemate cuctempl 1ByX JTUHEHHBIX YPaBHEHUH C JBYMS NIEPEMEHHBIMHU
U CHCTEMBI JIBYX YPaBHEHHI, B KOTOPBIX OJHO YPaBHEHHE HE SIBIIAETCS

JIMHENHBIM

2.3

Pemath TekcTOBBIE 3a/Jaydl aareOpandecKkuM CIOCOOOM C MOMOUIBIO
COCTaBJICHUSl ypaBHEHHUSI WM CUCTEMBl JBYX YPaBHEHHH C IBYMs

NEPECMEHHBIMU

24

[IpoBoauThs mpPOCTEHINNE WCCIECNOBAaHUS YPaBHEHHH U CHCTEM
ypaBHEHMH, B TOM 4YHCI€ C TPUMEHEHHEM TIpadUuecKux
IPEJCTAaBICHUN (HalpuMep, yCTaHaBIMBATh, UMEET JIM YpaBHEHUE WU

CHUCTEMa YpaBHEHUH pEllIeHUs], €CIIU UMEET, TO CKOJIBKO)

2.5

Pemate  siMHEWHBIE  HEPaBEHCTBA, KBAJApPAaTHbBIE  HEPABEHCTBA,
n300pakaTh pellleHHe HEPABEHCTB HA YHMCIOBOM MpPSMOIi, 3auChIBaTh

pE€IICHUE C IIOMOIIBIO CUMBOJIOB

2.6

Pemarr cucTeMBl JIMHEHHBIX HCPaBCHCTB, CUCTEMbLI HCPABCHCTB,

BKJIFOUAOMIUMEC  KBaJApaTHOC HCEPABCHCTBO, 1/1306pa>1<aTL pCIICHNC




CUCTCMBI HCPABCHCTB Ha YHCJIOBOM HpﬂMOﬁ, 3aIMMCbIBaTh PCUICHUC C

IIOMOIIBKO CUMBOJIOB

2.7

Hcnonp3oBaTh HEPaAaBCHCTBA IIPpU PCIICHHUU PA3JIMYHBIX 3a1a4

OyHKIMHT

3.1

PacrioznaBate  (QyHKIMM  HM3y4YeHHBIX  BUAOB.  [loka3biBaTh
CXEMaTHUYECKU PACTIONOXKEHHE Ha KOOPIUHATHOMN TNIOCKOCTH rpauKoB
byukumii Buga: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCUMOCTU OT

3HaYeHUH K03(pPUIIMEHTOB, OMUCHIBATH CBONCTBA (PYHKIIUN

3.2

[Toka3plBaTh CXEMAaTUYECKH pPACIOJIOKEHHE Ha  KOOPIAMHATHOU
IUIOCKOCTU TpadukoB QyHKIMH Buaa y = YX, y = |X| U omuchIBaTh

cBoMcTBa (PyHKITHI

3.3

Crpouts u wu300pakaTb cXeMaTHUYECKH TpaduKH KBaJpaTUYHBIX
(GbyHKIMH, ONMUCHIBATH CBOWCTBA KBAJpPAaTHUHBIX (YHKIUH MO HX

rpadukam

34

PacrioznaBaTh KBaApaTUUHYIO (QYHKIHIO 1O (Qopmyse, MNPUBOIUTH
MpUMEphl KBAJAPAaTUYHBIX (PYHKIMA M3 PEaNbHOM >KU3HU, (DU3HKH,

r€OMETPUH

ApudmeTrrueckas 1 reoMeTpudecKas Iporpeccuu

4.1

Pacrio3znaBath apuMeTHYECKYI0 U T€OMETPUUYECKYIO MPOTPECCUH TTPU

pa3HBIX crioco0ax 3agaHus

4.2

BBITOTHATE BBIMHCICHUS C HCIONB30BaHWEM (QOpMYT n-rO diieHa
apuMeTHuyecKoil U TeOMeTPUUECKON MPOrpeccHii, CyMMBI MEPBBIX N

YJICHOB

4.3

N300paxaTh WiEHbI MOCIE10BATEIBHOCTH TOUKAMH Ha KOOPAMHATHOMN

IJIOCKOCTH

4.4

Pematp 3a7aun, cBsI3aHHBIE C YHCIOBBIMU IOCJIEIOBATEIILHOCTSIMH, B
TOM 4HCIEe 33Jayd U3 pPEaNbHOM JKU3HH (C HCIOJIb30BAaHUEM

KaIIbKYJIATOPA, TU(PPOBBIX TEXHOIOTHI)




INPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Yucna v BIYUCICHUS
JpoOu OOBIKHOBEHHBIE U JECATUYHBIE, MEPEX0] OT OAHOH (OPMBI 3amucu
1.1 npobeit k apyroit. IloHATHE palMOHANIBHOTO 4YHCIA, 3allCh, CPaBHEHHE,
YHOPSAI0YMBAHUE PAIIMOHAIIBHBIX YHUCEI
15 ApudmeTrueckue AEMCTBUS C pallMOHAIBLHBIMU YKCIaMu. Perienue 3agad u3
. peasbHOM MPAKTUKU HA YacTH, Ha IPOOHU
13 CreneHb ¢ HaTypallbHbIM I[IOKa3aTejeM: OINpelesieHue, mnpeoOpa3zoBaHue
' BBIpXCHHI Ha OCHOBE OIpeesIeHNs, 3aUCh OOJIBIIUX YHCE
" [TponieHTHI, 3aMUCh MPOLEHTOB B BUJE ApoOU U ApoOU B BUJIE MPOIEHTOB.
' Tpu OCHOBHBIE 3a/1a4 Ha MPOLIEHTHI, PEILICHUE 337a4 U3 PEAIbHOM MPaKTUKU
Ls [IpumeneHne TpU3HAKOB JENMMOCTH, pPa3jOKEHUE HAa  MHOXHUTEIU
' HaTypaJbHbIX YUCET
16 PeanpHble  3aBHCHMMOCTHM, B TOM 4Hcle TpsMas U oOpaTHas
. MPONOPIUOHAIBHOCTH
2 Anrebpanyeckue BhIPaXKEHUS
51 [lepemeHHBIE, YNCIOBOE 3HAYEHUE BBIPAKEHUS C IEPEMEHHOM. JlomycTruMmble
' 3HAUEHUs NEPEMEHHBIX
55 [IpencraBneHne 3aBUCHMOCTH MEXIy BEIWYMHAMH B BHIE (HOPMYIIHL.
' Beruucnenus no ¢popmymnam
53 [IpeoOpa3oBanne  OyKBEHHBIX  BBIPDOKEHHH,  TOXICCTBEHHO  paBHbIC
. BBIPAKECHHUS
2.4 CBolicTBa CTENEHU C HATYPAJIbHBIM [TOKA3aTEIEM
Y OpnHounenbl 1 MHOroueHbl. CreneHb MHOrowieHa. Ciio)KeHue, BBIYMTAHME,
' YMHO>K€HHE MHOTO4JICHOB
Y DopMysIbl COKpAIEHHOTO YMHOKEHUS: KBAJpaT CyMMbI U KBaJIpaT pa3HOCTH.
' dopmyiia pa3HOCTH KBaJApaToB. Pa3znokeHne MHOTOWIEHOB HA MHOKUTEIIH
3 YpaBHenust




YpaBHeHHe, KOpEeHb YypaBHEHHs, IpaBujia NpeoOpa3oBaHUs ypaBHEHUS,

> PaBHOCHIIBHOCTh YPaBHEHH
39 JIuHeitHOe ypaBHEHHE C OJHOW NEPEMEHHOM, YHMCIO KOPHEW JIMHEHHOIO
' YpPaBHEHMS, PELIEHUE JTMHEUHBIX YPABHCHUI
33 CocraBieHne ypaBHEHUI IO YCJIOBUIO 3a/aud. PelieHue TEKCTOBBIX 3a/1ay C
. [IOMOILBIO YPaBHEHUM
34 JluneitHOe ypaBHEHHE C ABYMS MIEPEMEHHBIMU U €T0 rpaduK
Cucrtema IByX JMHEWHBIX YpaBHEHHU C JByMsl INepeMeHHbIMU. PemieHue
3.5 CHUCTEM YpaBHEHHH criocoOOM MoJCTaHOBKH. [IpuMepsl pelieHns TeKCTOBBIX
3a/1a4 ¢ TOMOIIBIO CUCTEM YpaBHEHHUU
4 Koopaunats! u rpapuku. @yHkuuu
4.1 KoopaunaTa Touku Ha npsmMoit
4o Yucnossle npoMexxyTKu. PaccTosiHue Mexxay AByMsl TOUKaMH KOOPIWHATHOU
. IpsIMOi
e [IpsamoyronbHas cuctema koopAauHat, ocu Ox u Oy. Abciycca U opaUHaTa
' TOYKHM Ha KOOPJAMHATHOM MIOCKOCTH
44 [Tpumeps! rpadukoB, 3anaHHbIX Qopmynamu. UTeHue rpaduKoB peaabHBIX
' 3aBUCHMOCTEN
4.5 [ounstue pynkmun. I'padux Gpynkuun. CBoicTBa QYyHKIHIA
4.6 Jluneiinas Qynkuus, e€ rpaduk. I'paduk yHkmmm y = [x|
47 I'padmueckoe pemieHne JUHEWHBIX YpPAaBHEHMH M CHCTEM JIMHEHHBIX
. yYpaBHEHUH
8 KUIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS
1 Yucna v BBIYUCICHUS
1 KBagparuelii kopeHb u3 uucia. [lonsTue 00 wuppanuoOHATHLHOM YHCIIE.
' JlecsaTnunble NpUOINKEHHUSI UPPALUMOHAIBHBIX YHCET
CpoiicTBa apu(@METHUECKUX KBaJIpaTHbIX KOpPHEHM M MX HIPUMEHEHHE K
1.2 peoOpa30BaHUIO YHCIIOBBIX BBIPAKCHUN U BBIUUCICHUAM. J[eMCTBUTEIbHBIC
yucia
1.3 CreneHs ¢ 1eqbIM N0Ka3areneM u €€ cBoiicTsa. CTaHgapTHas 3alKuCh YKcia




2 Anrebpanyeckue BhIPaXKEHUS
2.1 KBanpatubiii TpEXWIEH, pa3a0KeHNE KBAAPATHOTO TPEXWICHA HA MHOKUATEIIN
2.2 Anrebpanueckas qpoos. OCHOBHOE CBOMCTBO alredpandeckoi qpoou
2.3 CrnoxeHue, BBIYUTaHUE, YMHOKEHHE, JIeJICHHE alreOpandeckux apoodeit
24 ParmonanbHble BeIpaskeHUs U UX IpeoOpa3oBaHue
3 YpaBHEHUs U HEPABEHCTBA
31 KBanpatHoe ypaBHeHue, ¢GopMyna KOpHEH KBaJpaTHOIO YpaBHEHHS.
' Teopema Buera
3.2 Pemienue ypaBHeHU, CBOAAIIUXCS K TUHEUHBIM M KBAJIPATHBIM
33 [Ipocreiimume ApoOHO-palilOHAIBHBIE YPaBHEHMUS
I'paduueckas nHTEpHpeTanvs ypaBHEHUN C ABYMSI NEPEMEHHBIMH U CHUCTEM
34 JUHEWHBIX YpaBHEHUI ¢ JByMs nepeMeHHbIMH. [IpuMepsl pemenus cucrem
HEJIMHEHHBIX YPaBHEHUH ¢ ABYMs IIEpEMEHHBIMU
3.5 Pemenne TekCTOBBIX 3a71a4 alreOpandecKuM CriocooomM
3.6 YucnoBsle HEPaBEHCTBA U UX CBOMCTBA
3.7 HepaseHcTBO ¢ 01HOI TepeMeHHON
3.8 PaBHOCUIIBHOCTH HEPABEHCTB
39 JIuHeliHbIE HEPABEHCTBA ¢ OJHOU NIEPEMEHHOU
3.10 CucreMbl TMHEIHBIX HEPABEHCTB C OAHON MIEPEMEHHON
4 DyHKIT
il [Tonsitue ¢ynkmnuu. OONacTh ompeneneHus W MHOXKECTBO 3HAYCHUU
' ¢yskuu. CriocoOb! 3aaanus GpyHKUMN
4.2 I'paduk dpynkumu. YreHue cBoitcTB GyHKIMHU 1O €€ rpaduky
4.3 [Ipumeps! rpadukoB GyHKIUHN, OTPAKAIONIUX PeaTbHbIC MPOIECCHI
ad OyHKIUKM, ONHUCHIBAIOIIME TMPSAMYI0 M OOpaTHYI MPOIMOPIHOHAIbHBIC
' 3aBHCHUMOCTH, UX I'pauku
4.5 OyHKIMU y =x7 y = x7
4.6 OyHkuu y = [x, y = |x]|
4.7 I'paduyeckoe peneHre ypaBHEHHUI U CHCTEM ypaBHEHUM

9 KIIACC




Kon

HpOBepHeMLIﬁ 3JIEMEHT COACPKAaHUA

1 Yucna v BIYKCICHUS
. ParonaneHble uKcia, UppalMOHANBHBIE YHCIA, KOHEUHble M OECKOHEUHBIE
' JECATUYHBIE TPOOH
MHOXeCTBO 1€HCTBUTEIBHBIX YHCEI, IEUCTBUTENIbHbIE YHCia KaKk OECKOHEUHbIE
1o JecsTUUHbIe IpoOu. B3auMHO OHO3HAYHOE COOTBETCTBHE MEXIY MHOKECTBOM
' JIEUCTBUTENIbHBIX YUCEI U KOOpIMHATHOM NpsiMoi. CpaBHEHUE JIEUCTBUTEIbHBIX
qucen
1.3 ApubdmMernueckue IeUCTBUS C JCHCTBUTEIBLHBIMH YHCIaMU
W3mepenus, npubmmkenust, olleHKU. PazMepbl 00bEKTOB OKPYXKAIOIEro MHUpa,
14 JUTATEIIEHOCTh TIPOIIECCOB B OKpyxkaromeMm wmupe. [IpubnmxéHHoe 3HaueHHe
' BEJIMYMHBI, TOUHOCTh Npubimxenus. Okpyrienue yucen. [Ipukuaka u oueHka
pPE3yAbTAaTOB BHIYMCIECHUN
2 VYpaBHEHMSI U HEpAaBEHCTBA
2.1 YpaBHEHUs C OJTHOW MEPEMEHHON
2.2 JIunelinoe ypaBHeHue. PemeHne ypaBHEHUH, CBOASIIMXCS K JIMHEHHBIM
2.3 KBanpaTtHoe ypaBHeHue. Pemienue ypaBHEHH, CBOASIINXCS K KBaIPATHBIM
Y bukBanpatHoe ypaBHeHue. llpumepbl pelieHUs ypaBHEHMM TpEeTbed U
' YETBEPTOU CTENEHEN Pa3I0KEHUEM Ha MHOKUTEIIN
2.5 Pemenne npoOGHO-paliMOHANBHBIX YPaBHEHUN
2.6 CucrteMbl ypaBHEHHI
2.7 VYpaBHEHHE ¢ IBYMS IEPEMEHHBIMU U €0 Tpaduk
2.8 Pemenne cucrem IByX JIMHEWHBIX YPABHEHHM C IBYMs IEPEMEHHBIMU
20 Pemenne cucrem IByX YpaBHEHMH, OJHO M3 KOTOPBIX JIMHEHHOE, a Ipyroe —
' BTOPOM CTEIEHU
2.10 I'paduueckas uHTEpIpETALINS CUCTEMb] YPAaBHEHUH C IBYMS IIEPEMEHHBIMH
2.11 Penienune TekcTOBBIX 3aa4 aJreOpandeckuM crocoOom
2.12 UucnoBble HEPABEHCTBA M UX CBOMCTBA
2.13 Pelnienue TMHEWHBIX HEPABEHCTB C OJJHOM IEPEMEHHOMN
2.14 Pemenue cucteM TMHEMHBIX HEPABEHCTB C OJHOM MEPEMEHHOMN
2.15 KBangpaTtHble HepaBeHCTBa
516 I'padmueckass uHTEpHpeTaniss HEPABEHCTB W CUCTEM HEPABEHCTB C JBYMS

MNEPpCMCHHBIMU




3 DyHKIT

31 KBanparnunas ¢ynknus, e€ rpaduk um cBoiictBa. [lapaGona, KOOpIUHATHI
' BEPIIUHBI TapadoIbl, OCb CAMMETPUN TTAPaOOITBI

3.2 I'paduku Qynkmit y=kx, y=kx+b u ux cBoMcTBa

3.3 I'paduxu Qynkuumit y=k/x, y = x° 1 ux cBOICTBa

34 ['paduku pyHKIMI , ¥ UX CBOMCTBA
4 YucnoBbIe OCIEN0BATEILHOCTH

i1 Ompenenenne U CrocoObl 3aaHUs YUCIOBBIX TOCIEI0BATEILHOCTEH. 3aManue
' MOCIIE0BATEILHOCTH PEKYPPEHTHOU (hOpMYIIOi 1 GopMyIIoif n-ro dieHa

42 Apudpmerrnueckass mnporpeccus. Dopmynsl n-ro  wieHa apudpMeTHUEcKoi
' MIPOTPECCUU, CYMMBI TIEPBBIX /1 YJICHOB

43 I'eometrpuueckass mporpeccusi. DopMmynbl n-TO 4Yl€HA TE€OMETPUYECKOMN
' MPOTPECCUH, CYMMBI TIEPBBIX 71 YJICHOB

44 N300pakeHre diIeHOB apU(METHUYECKOM M TEeOMETPHUYECKON Mporpeccuit
' TOYKaMU Ha KOOPJAUHATHOMU IJIOCKOCTH. JIMHEHHBIN 1 SKCIOHEHIUAIbHBINA POCT

4.5 CroxHBIE ITPOLIEHTHI




ITPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUA K
PE3YJIBTATAM OCBOEHUWSI OCHOBHOM OFPA30OBATEJBLHON
HNPOI'PAMMbBI OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

Kon
NpoBepsieMOro
TpeOOBaHMS

IIpoBepsiemble TPeGOBAHUS K MPeIMETHBIM pe3yJibTaTaM
OCBOEHMSI OCHOBHOM 00pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOI'O
o0miero oopazopanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh IOHATHUSAMU: MHOXECTBO, IIOJMHOXKECTBO,
OIepalMy HaJ MHOXKECTBAMM; YMEHHUE OIEpUPOBATH ITOHATUSMH:
rpad, cBs3HBIN rpad, AepeBo, UK, MPUMEHITh UX MpPU PELICHUU
3aj1a4y; yMEHHE UCIIOJIb30BATh IpauuecKoe MPEICTaBICHUE MHOXKECTB
JUISL OIIMCAHUS PEaJIbHBIX IIPOLIECCOB U SBJICHUM, IIPU PELICHUU 3a1a4

U3 APYrux y4eOHBIX MPEeIMETOB

VYmenue OIICPHUPOBATH IMOHATHAMMU: OIIPCACIICHUC, aKCHUOMaA, TCOpPEMaA,
JA0Ka3aTCJIbCTBO, YMCHHC pPACIIO3HABATbL HWCTHHHBIC W  JIOXKXHBIC
BBICKAa3bIBaHHA, IIPHUBOJUTH IPHUMEPbBI W KOHTPIIPUMEPHBI, CTPOUTH

BbICKA3bIBAHUA U OTpULIAHUS BBICKA3bIBaHHUI

YMeHne onepupoBaTh MOHATHSAMH: HATypaJlbHOE YHCIIO, IIPOCTOE M
COCTaBHOE YHCJIO, JEIMMOCTb HATypalIbHBIX 4YHCE], IPU3HAKU
JEITUMOCTH, LIEJI0€ YHCIIO0, MOIY/b YHCJA, OOBIKHOBEHHAs IpoOb U
JeCSITUYHAs JIpoOb, CTAHJAPTHBIA BUJ YHUCIA, PAMOHAIBHOE YHCIIO,
UppalMoOHAbHOE YHUCIIO, apu(METHUECKUH KBaJpaTHBIM KOpPEHB;
YMEHUE  BBIIOJHATH JEWCTBUS € YUCIAaMH, CpPaBHHUBATb U
yHOpAIOYMBATh 4YHUCJIA, IPEACTABIATH YHCIA HAa KOOPAUHATHOMN
IPSIMOW, OKPYIVISITH YHMCJIA; YMEHHUE JelaTh HNPUKUAKY U OLEHKY

pe3ylibTaTta BBIYMCIICHHI

YMeHue onepupoBaTh MOHATHUAMM: CTENEHb C LEJbIM MOKa3aTeeM,
apudmeTnyeckuil KBaJpaTHBIH KOPEHb, MHOTOYJICH, airedpandeckas
Ipo0b, TOXKIAECTBO; 3HAKOMCTBO C KOpPHEM HATypaJbHOM CTENeHU
0oJbllle €IMHHULBI; YMEHHE BBIIOJIHATH pacdy€rbl Mo Qopmynam,
npeoOpa3oBaHusl IENbIX, JIPOOHO-PAIlMOHANBHBIX BBIPAKCHUHA U
BBIPQXXEHUM C KOPHSAMH, Pa3jIoKEHUE MHOTOUIEHA HAa MHOXHUTENH, B
TOM 4YHCJIE C UCIOJb30BaHUEM (OPMYNl Pa3HOCTH KBAApPAaTOB H

KBaJpaTa CyMMbI U Pa3HOCTH

YMeHue ONCpUPOBATh NMOHATUAMU: YUCIIOBOC PABCHCTBO, YPABHCHUC C




OOHOM TIEPEMEHHOH, YKCJIOBOE€ HEPAaBEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHUE DPEIIATh JIMHEWHBIE M KBaJIpaTHbIC yYpPaBHEHHS,
JIpOOHO-pallMOHATIFHBIE YPABHEHHSI C OJHOW TEPEMEHHOM, CHUCTEMBI
JIBYX JMHEHHBIX ypaBHECHUH, JTUHEHHbIC HEPABEHCTBA U UX CHCTEMBI,
KBaJpaTHbIE ¥ JpOOHO-pallOHAIbHBIE HEPAaBEHCTBA C OJHOU
[IEPEMEHHOM, B TOM YHCJIE IIPU PELICHUNU 3aa4 U3 IPYrux MpeaMeTOB
U TPAKTUYECKUX 3a7a4; YMEHHE HCIIOIb30BaTh KOOPAHMHATHYIO
OpSAMYI0 ¥ KOOPAMHATHYIO IUIOCKOCTh Ui M300pakKeHUs pelieHui

ypaBHeHI/Iﬁ, HCPABCHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAME: QYHKINA, TpapuK QYHKIIMH, HYITH
byHKINY, MPOMEKYTKH 3HAKOMOCTOSIHCTBA, POMEKYTKH
BO3pacTaHus, yOBIBaHUS, HaWOOJbIIEC W HAWUMCHBIICEC 3HAYCHUS
byHKINY; yMEHHE OIEPUPOBATH MOHSATHSAMHU: npsiMast
PONOPIUOHATBHOCTD, JIMHEHHAs (DYHKIUS, KBaapaTudHas (yHKIHA,
oOpaTHasi TPOMOPIMOHANLHOCTh, TMapaboia, runepOosia; yMEHHE
CTpouTh Tpaduku PyHKINH, UCTIOIH30BATH TPAdUKH JJIS ONIPEACTICHUS
CBOICTB TPOIIECCOB M 3aBUCUMOCTEH, JUIsI PEIICHUS 3a1a4 U3 APYTUX
yUeOHBIX TIPEJAMETOB M pEaJbHOW IKM3HHM, YMEHHUE BBIpaXaTh

(I)OpMyJ'IaMI/I 3aBUCHUMOCTU MCKAY BCIIMUYNHAMU

Ymenue OTepupOBaThH MOHATUSMU MOCe0BATEIBHOCTD,
apudmernyeckass U reoMeTpuyeckas  MPOrPecCUd;  yMEHHE
MCIONIb30BaTh CBOWCTBA MOCJEA0BATEIBHOCTEH, (HOPMYNIBI CyMMBI U
oOlIero wieHa MpH pelieHud 3ajad, B TOM 4YHCIe 3ajad U3 APYrux

y4€OHBIX MPEIMETOB U PEATHHON KU3HU

YMeHue pemarh 3aJaud pa3HbIX THUIIOB (B TOM 4YHCJIE Ha MPOLIEHTHI,
JOJIM M 4YacTH, JBWXKEHHE, paboTy, LIEHYy TOBapOB U CTOUMOCTh
MOKYTIOK U YCIIYT, HAJIOTH, 3a/1a4H U3 00JIaCTH YIPABJICHUS JINYHBIMUA U
ceMeHbIMM  (HUHAHCAMH); YMEHHE COCTABIIATH  BBIPAXKCHUS,
YpPaBHEHUS, HEPAaBEHCTBA M CHUCTEMbl II0 YCJIOBMIO 3aJayH,
UCCIIeIOBaTh MOJTYYEHHOE pEIIeHUE M OLIEHUBATh MPaBIONO00HOCTh

MMOJIYYCHHBIX PE3YJIbTAaTOB

YMeHue onepupoBaTh MOHATUSAMU: QUTypa, TOUYKA, OTPE3OK, MpsAMas,
Jyd4, JIOMaHasi, yrojl, MHOTOyroJIbHUK, TPEYTOJIbHUK, paBHOOEIPEHHBII
U PaBHOCTOPOHHUH TPEYroJbHUKU, NPSIMOYTOJBbHBIM TpPEYTroNbHUK,

MeauaHa, OUCCeKTpHca U BBICOTA TPEYroJIbHUKA, YETHIPEXYTOJIbHUK,




napajaienorpamMM, poMO, TPSMOYTOJIBHUK, KBaJpaT, Tpamleuus;
OKPYXHOCTb, KPYT, KacaTejabHasi; 3HAKOMCTBO C IPOCTPAaHCTBEHHBIMU
durypamu; yMeHue pelaTh 3a7aud, B TOM YHUCIIE U3 IOBCEIHEBHOMU
JKU3HU, Ha HaXO0XKJEHUE TNeOMETPUYECKUX BEJIIMYMH C MPUMEHEHUEM

M3YUEHHBIX CBOUCTB GUTyp U (pakToB

10

YMeHue onepupoBaTh IMOHATUAMHU: PABEHCTBO (HUTYp, PaBEHCTBO
TPEYTrOJIbHUKOB; MapauieIbHOCTh M MNEPHEHAUKYISIPHOCTh MPSIMBIX,
Yroja MeXAy MNOpsAMbIMH, [EPIEHIUKYISp, HAKIOHHAs, IPOCKUUs,
nonobue ¢puryp, nogoOHbIe TPEYroJIbHUKH, CHMMETPHUS OTHOCUTEIBHO
TOYKM M NPSAMOW; YMEHHE pPACIO3HABATh PAaBEHCTBO, CUMMETPHUIO U
nonobue ¢Guryp, napamieabHOCTh U MEPIEHANKYISIPHOCTh MPSMBIX B

OKpY’KarolieM MUpe

11

YMeHue omnepupoBaTh MNOHATUAMM: JJIMHA, PACCTOSHUE, YIrojl
(BeqIMuMHA yrja, CUHYC U KOCHUHYC yIJla TPEYTrOJbHMKA), IIOLIa/b;
YMEHHE OLIEHUBATh Pa3MEpPbl NIPEIMETOB U OOBEKTOB B OKPY)KAIOILEM
MHUpE; YMEHHE NPUMEHATH (OpPMYJIbl TMEpUMETpa U  IUIOMIATH
MHOT'OYTOJIbHUKOB, JJIMHBI OKPY)KHOCTH M IUIOIIAAM Kpyra, oObema
IPSIMOYTOJIBHOTO TapajuleJICNIUIENa; YMEHHE INPUMEHATh NPU3HAKU
paBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CYMME YIJIOB TPEYIOJbHHKA,
teopemy Iludaropa, TpUroHOMETpHUUECKHE COOTHOLUCHMS  JUIs

BBIYHCJICHHS JIUTMH, PACCTOSTHHM, IIJTOIIA 1eH

12

YMeHue wu300pakath IUIOCKHE (QUTYpPBI W HUX KOMOHWHAIWH,
IIPOCTPAHCTBEHHbIE (QUIYpbl OT pPYKH, C TOMOIIBIO UYEPTEKHBIX
HHCTPYMCHTOB M 3JICKTPOHHLIX CpCACTB II0 TCKCTOBOMY MU

CUMBOJIbBHOMY OITMCAHUIO

13

YMmenue OneprupoBaTh IIOHATHUAMMU MpAMOYTOJIbHAA CHUCTEMA
KOOpAUHAT, KOOpAWHAThBI TOYKH, BCKTOD, CymMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOPA HA YUCII0, CKAJIAPHOC ITPOU3BCACHUC BCKTOPOB,
YMCHHUE HUCIHOJIB30BATh BCKTOPbI M KOOPAWHATHI JIA MPECACTABIICHUA
JaHHBIX W PCIICHHUA 3a4da4d, B TOM YHCIC H3 JPYIrux y‘le6HHX

npeaMETOB U peanLHoﬁ KHN3HHU

14

YMeHne omnepupoBaTh IMOHATHSMH: CTOJOMKOBBIE U  KPYrOBBIE
auarpaMmbl,  TaOmuIpl, cpenHee — apudMeTHUEecKoe, MeAHuaHa,
HauOoJblllee U HAMMEHbIIEE 3HAUYEHHS, pa3MaxX YHCIOBOro Habopa;

YMEHHE  U3BJIEKAaTh, HMHTEPIOPETUPOBATH M  IPEOOPA3OBHIBATH




uHpOpMallMIO, TMPEACTABICHHYI0 B Ta0lMIaX W Ha JUarpaMmax,
OTpakarollyl0 CBOMCTBA U XapaKTEPUCTUKU peajbHBIX IPOLECCOB U
ABJICHUM; yMEHHWE paclo3HaBaTb HM3MEHYMBBIE BEJIMYMHBI B

OKpYXKAaIOIIeM MHpPE

15

YMeHue onepupoBaTh MOHATHAMH: CIy4YalHBIA ONBIT (CIydailHbIN
HKCIEPUMEHT), JJIEMEHTapHOE COOBITHE (PJIEMEHTApHBIA HCXOJ)
CIIy4alfHOTO OIIbITa, CIIydaifHOE€ COOBITHE, BEPOSATHOCTH COOBITHS;
YMEHUE HAXOAWUTh BEPOATHOCTH CIIy4alHBIX COOBITHMIl B ONbBITaX ¢
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITHSMM; YMEHHE pellaTh
3aJjaud METOJIOM OpPraHM30BAaHHOIO mepedopa M ¢ MCIOJIb30BaHUEM
IIPaBWJIa YMHOJKEHUS; YMEHHE OLICHMBATh BEPOSATHOCTH PEaJbHBIX
COOBITUI M SIBJIEHUI, MOHUMATh POJIb MPAKTHYECKU ITOCTOBEPHBIX U
MaJOBEPOSITHBIX COOBITMI B OKpY)XaloIlleM MHUPE U B JKU3HH;
3HAKOMCTBO C IOHSITHEM HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIINX YHCET U €r0 POJIBIO B MaCCOBBIX SIBJICHUAX

16

YMeHue BBIOUPATh TOIXOISIIMA W3YYCHHBIM METON MIJI PEIICHUS
3a7a4¥, MPUBOJUTH MPUMEPbl MATEMATHYECKUX 3aKOHOMEPHOCTEH B
MPUPOJE U KU3HU, PACIIO3HABATH MPOSABICHUE 3aKOHOB MAaTeMaTUKHU B
HUCKYCCTBE, OIHUCHIBATh OTAEIbHBIE BBIJAIOIIUECS  PE3YJbTaTHI,
MOJIyYeHHbIE B XOJ€ Pa3BUTUS MAaTEMAaTUKH KaK HAayKH, NMPUBOAUTH
MpUMEPbl MATEMaTUYECKUX OTKPBITUNA U MX aBTOPOB B OTEYECTBEHHOM

¥ BCEMUPHOU HCTOpUU




HEPEYEHD 2JIEMEHTOB COAEPKXAHUS, IIPOBEPAEMBbBIX HA OI'D
IO MATEMATHUKE

Kon

IIpoBepsieMblii 31eMEHT COAEP:KAHUS

Yucna 1 BEIUHCIIEHUS

1.1 HatypanbHble u nensie yncina. [Ipu3Haky AenMMOCTH LEIbIX YUCEN

. OOBIKHOBEHHBIE U JIECATUYHBIE  APOOHM,  MPOLEHTH,  OECKOHEUHBIE
' TIepUOANYECKUE TPOOH

13 Panmonanehpie  uucna. ApudMeTHdecKkue omnepanud C  panuoOHAIBHBIMHU
. YUCIaMHU

14 JleiicTBuTenpHble uyncia. ApUQMETHYECKHE OINepalud ¢ JIeWCTBUTEIbHBIMU
‘ YUCIaMHU

s [MpubmkEéHHbIE BBIUMCICHHS, TMpaBUIA OKPYIJICHHUS, NPUKHAKA U OIICHKA
' pe3yNbTaTa BBIYUCICHUIN

2 Anrebpanyeckue BhIpaKEHUS

2.1 BykBeHHble BbIpakeHUs (BbIPaXKEHUS C IEPEMEHHBIMU )

55 Crenenb ¢ uensiM nokazareneM. CTENneHb € palMOHAIBHBIM IOKA3aTENIEM.
. CBoiicTBa cTeneHN

2.3 MHorouIeHbI

24 AnreGpanueckas 1pooOb

) s Apubmernueckuit KOpPEHb HaTypajJbHOU CTETICHHU. JeiicTBus c
' apupMeTHUYECKUMHU KOPHSIMH HaTypalbHON CTETIEHU

3 VYpaBHEHMsI U HEpABEHCTBA

- Henple u npoOHO-panrioHaNbHBIE ypaBHEHUS. CHCTEMBI U COBOKYIHOCTH
. yYpaBHEHUI

3n Hensie u npoOHO-parMoHaNbHBIE HEepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH
' HEPaBEHCTB

3.3 Pemrenue TexcToBBIX 3324

4 YuciioBble OCIIEI0BATEIbHOCTH

4.1 IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHUS IOCIEN0BATEILHOCTEN

4.2 Apudmernueckas U TeoMmeTpudeckas mnporpeccun. Dopmyna  CIOKHBIX




MIPOLICHTOB

5 OyHKINUN
OyHKIMA, cnocoObl  3amaHus  ¢GyHKnuu. ['paduk  yHkmuu. OoOnacth
orpeziesieHus] 1 MHOKeCTBO 3HaueHuil pynkuuu. Hynmu ¢ynkun. [IpomexyTtku
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (GYHKIHMH. MaKCUMyMBbl WU
MUHUMYMBl (pyHKIuH. Hanbonbiiee W HanMmeHbllee 3HaYeHHE (DYHKIMM Ha
POMEXKYTKE
6 KoopannaTsl Ha psIMOM ¥ TIJIOCKOCTH
6.1 KoopaunaTthHas npsmas
6.2 JlexapTOBbI KOOPAMHATHI Ha MIOCKOCTH
7 I'eomerpus
7.1 I'eomeTpuueckue GuUrypsl 1 UX CBOCTBa
7.2 TpeyroabHUK
7.3 MHOroyrojasHUKH
7.4 OKpy’>KHOCTb U KpyT
7.5 W3mepeHune reoMeTpuyecKiX BEJIMYUH
7.6 BekTopsl Ha m10CKOCTH
8 BeposiTHOCTB U cTaTHUCTHKA
8.1 OnwucarenpHas CTaTUCTUKA
8.2 BepositHoCcTh
8.3 Komb6unaropuxka
8.4 MHoxecTBa
8.5 I'padwr




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IS YHEHUKA

Anrebpa 7 kn,C.M.Hukonbckuin,M.K.Notanos.H.H PeweTHMKoB, A.B.LLIeBKMH;MocKBa MpocselleHme
2018roga.

Anrebpa 8 kn C.M.Hukonbcknin,M.K.Motanos.H.H PeweTtHnkos, A.B.LLleBknH;MockBsa lNpocselleHne
2020roga.

C.M.HuKkonbckmin,M.K.MoTtanos.H.H PeweTHnkos, A.B.LLleBknH;Mockea lMNpoceelueHne 2018roz
Anre6bpa 9 kn,C.M.Hukonbckuin,M.K.MNotanos.H.H PeweTHMKoB, A.B.LLIeBkMH;MocKBa MpocselleHne

2022rop,

METOANUYECKHUE MATEPHAJIbBI J1JIAA YYUTEJIA

MNoypoyHoe nnaHnpoBaHune 7kn,8 KN,9 KA.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

P3LW,LOK
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