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INOACHUTEJIBHASA 3AIINCKA

Anrebpa sBIS€TCS OJHMM H3 OIOPHBIX KYpCOB OCHOBHOTO OOINEro oOpa3oBaHMs: OHa
oOecrieunBaeT U3y4€HHUE APYTUX TUCIUIUIMH, KaK €CTECTBEHHO-HAYYHOIr'O, TaK M T'yMaHUTapHOIO
IIUKJIOB, €€ OCBOCHHE HEOOXOIUMO Ui MPOAOIDKEHHS 0Opa3oBaHHS W B MOBCEIHEBHOM JKH3HU.
PazBute y oOyuaromuxcsi Hay4YHbIX MPEACTABICHUH O TMPOUCXOXKACHUU U CYHUIHOCTHU
anredpandecKkux a0CTPaKIHiA, CIOCO0E OTPAKEHUSI MATEMATHYECKON HAYKOH SBJICHUI H MPOIIECCOB
B NpUPOJE U OOIeCTBE, POJIM MaTEeMaTHYEeCKOrOo MOJEIMPOBAHMUS B HAYYHOM IIO3HAHUU U B
NpaKkTUKE CrnocoOCTBYyeT (HOPMUPOBAHMIO HAYYHOTO MHPOBO33PEHHMS M KAayeCTB MBIIUICHHS,
HEOOXOMUMBIX [UJIsl ajanTallud B COBpEeMEHHOM IMdpoBoM obmectBe. M3ydenue anredOpbl
oOecrieynBaeT pa3BUTHUE yMEHHUs HAOIIOAAaTh, CPaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTHUYHOCTH MBIIUIEHUS, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBAThH CBOM JICHCTBUS U
BBIBOZIBI, (hOpMyIHpoOBaTh yTBepxkaAeHus. OcBOoeHHE Kypca anreOpbl oOecreurBaeT pa3BUTHE
JIOTUYECKOT0 MBIIUICHUSI OOYYaroIIMUXCS: OHU HUCHOJB3YIOT JEAYKTUBHBIE W HWHIYKTHBHbBIC
paccyxacHusi, 0000IIeHNE U KOHKPETH3AIMIO, a0CTparupoBanue u ananoruto. O0ydeHue anredpe
MpeJoyiaraeT 3HAUYUTENbHBIA O00BEM CAMOCTOSTENHHOM NEATENBHOCTH O0Y4aloUuXcs, MO3TOMY
CaMOCTOSITENIFHOE PEUICHUE 33124 SIBIISICTCS pean3aliell AeITeIbHOCTHOTO MTPUHITUIA O0YyUSHHS.

B cTpykType nmporpammsl yueOHOro Kypca «Anredpay» Ajis OCHOBHOTO 00I1ero o0pa3oBaHus
OCHOBHOE MECTO 3aHHUMAIOT COJEP’KATEIIbHO-METOAMYECKUE JMHUHM: «Yucia W BBIYUCICHU,
«AnreOpanueckue BBIpOKEHUA», «YpaBHEHHs M HepaBeHCTBa», «DyHkiuu». Kaxnas uz stux
COJIePKATEIbHO-METOJUIYECKUX JIMHUI DPa3BHBACTCS Ha MPOTSDKEHHHM TPEX JIET M3YYEHHUs Kypca,
B3aMMOJICHCTBYSl C JIPYTUMHU €ro JUHUSAMH. B xoae u3ydeHus ydeOHOro Kypca oOydaromumcs
NPUXOJMUTCS JIOTHYECKH PacCyKIaTh, UCIOIb30BATh TEOPETUKO-MHOKECTBEHHBIH SI3bIK. B cBs3M ¢
3TUM B TMporpaMMmy Y4eOHOTro Kypca «AnreOpa» BKIIOYEHbI HEKOTOpPbIE OCHOBBI JIOTHKH,
NpeJICTaBJICHHBIE BO BCEX OCHOBHBIX pa3/ieiax MaTeMaTHYeCKOro 0Opa30BaHUs U CIIOCOOCTBYIOIINE
OBJIa/ICHUIO 00YUaIOIIMMUCS OCHOB YHUBEPCAIBHOTO MaTeMaTHyeckoro si3bika. ConepkareabHON U
CTPYKTYPHOH OCOOEHHOCTBIO y4eOHOTro Kypca «Anredpay» SBISETCS €ro WHTETPUPOBAHHBIN
XapakTep.

Copnepxanue TMHAN «YWCTa W BBIYUCICHHUS» CIYXUT OCHOBOW JUTS JAJIbHEHINIEr0 M3y4eHHUs
MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y 0OYUYaIOLIUXCS JIOTHUECKOTO MBIIIIEHUS, (POPMUPOBAHHIO
YMEHUSl TIOJIb30BAaThCSl aITOPUTMAMH, a TaKKe TMPHOOPETEHHI0 TPAKTUYECKUX HABBIKOB,
HEOOXO/IUMBIX JJIsl TOBCEIHEBHOW XH3HHU. Pa3BUTHE MOHATHS O 4YMCIE€ HA YPOBHE OCHOBHOTO
o0rmIero 0o0pa3oBaHUs CBSI3aHO C PAIlHOHAIBHBIMU M HPPAMOHAIBHBIMH YHCIaMU, (POPMHPOBAHNUEM
NpeJCTaBIeHUH O AECHCTBUTEIHLHOM YHCIIE. 3aBEepIICHHUE OCBOEHUS YMCIIOBOW JIMHUM OTHECEHO K
cpenHeMy o01eMy oOpa3OBaHHMIO.

Copneprxanue IByX ajareOpandeckux JIMHUHN — «AsreOpandeckie BBIpKEHHUs» U «Y paBHEHUS
U HEpaBEHCTBa» CIOCOOCTBYET (OPMHUPOBAHUIO y OOyYaIOLIMXCS MaTeMaTUYeCcKOro ammnapara,
HEOOXOMMOro JUIs pelleHus 3a7ady MaTeMaTHKH, CMEXHBIX IpPEIMETOB U  IPaKTHKO-
OPUEHTHPOBAaHHBIX 3amad. Ha ypoBHe oOcCHOBHOTO o00miero oOpa3oBaHusi Y4eOHBIH MaTepHal
IpYNIUPYETCs BOKPYI pallMOHAJIbHBIX BBIpQXEHUH. Anredpa JIEMOHCTPUPYET 3HA4YCHHE
MaTeMaTHKH KaK s3bIKa JUI TOCTPOCHUS MaTeMaTHYeCKHX MOJIENICH, ONMCAHWs TPOIECCOB M
SBJICHUN peanbHOro Mupa. B 3amaum oOydenus anreOpe BXOIAT TakXKe JalibHEHIee pa3BUTHE
QITOPUTMUYECKOTO MBIIIUICHUS, HEOOXOIUMOTO, B YaCTHOCTH, JUISI OCBOCHHS Kypca MHPOPMATHKH,
U OBJIaJICHUE HaBBIKAMH JIeAYKTUBHBIX paccyxaeHuil. [IpeoOpa3zoBaHne CHUMBOJBHBIX (hopMm
CIOCOOCTBYET pPa3BUTHIO BOOOpaXKEHHUsI, CIOCOOHOCTEN K MaTEMaTUYECKOMY TBOPYECTBY.

Conepxanve  (yHKIMOHAJIBHO-TpaQUUECKOW  JMHUM  HAlEJIeHO  Ha  MOJy4YeHHe
0o0ydJaronMucs 3HaHud 0 QYHKIMAX KaK BaXHEHIIEH MaTeMaTHYECKONW MOJCIH JJIsi ONMUCAHUS U
UCCIICIOBAaHUS Pa3HOOOpa3HBIX TPOLIECCOB W SBICHMNW B MpHpone U obmecTtBe. M3ydeHue
MaTepuana CIoCcOOCTBYET pa3BUTHIO Yy OOYYaroImIMXCS YMEHMS MCIOJIb30BaTh pPa3IUYHbIC

BBIPA3UTEIBHBIC CPEICTBA S3bIKAa MATEeMATHKH — CJIOBECHBIC, CHUMBOJIMYECKHE, TpaduuecKue,
BHOCHT BKJaJ B ()OpPMHUPOBAHME IMPEICTABICHUI O pOJIM MAaTEMAaTHKU B Pa3BUTHM LIUBUIU3ALUU U
KYJBTYPBI.

CormacHo y4eOHOMY IIaHy B 7-9 Kjaccax u3ydaeTcsi yueOHbIH Kypce «Anredpay, KOTOpPbIH
BKJIFOYACT CJICOAYIOIINUC OCHOBHBbBIC pa3aciibl COACPIKaHUA: «Yucna n BBIYUCIICHUSA,
«AnreOpanyeckue BhIpaKeHUs», «Y paBHEHUS U HEPABEHCTBaY, «DyHKIIUNY.



Ha u3yuenne yuebHoro xypca «Anredpa» orBoautcst 306 wacos: B 7 kimacce — 102 yaca (3
yaca B Hepemo), B 8 kimacce — 102 gaca (3 gaca B Hexemo), B 9 kimacce — 102 gaca (3 gaca B
HEJIETTIO).

COAEPKAHUE OBYUYEHUSA

7 KIIACC

Yucia 1 BbIYMCICHHA

JpoOu 0OBIKHOBEHHBIEC M AECATUYHBIC, IEPEXO0]T OT OJHOU (OPMBI 3aIHUCH IPOOEH K IPYTOi.
[ToHsiTE paLMOHAIBHOIO 4YMCIIA, 3alMCh, CPAaBHEHHUE, YINOPSIAOYMBAHME DPALMOHAIBHBIX YHCEIN.
Apudmernueckne IEHCTBHS C pallMOHAIBHBIMU YKCIaMu. Pemenue 3aaay U3 peaqbHONW MPAaKTUKU
Ha 4acTH, Ha ApoOu.

Crenenp ¢ HaTypaJbHBIM IIOKa3aTelieM: OIpeaelieHHe, NmpeoOpa3oBaHUE BBIPAKCHHNA Ha
OCHOBE ONpEAEICHUs, 3alUCh OOJNBIIMX 4ucen. IIpouleHThl, 3anuch NMPOLEHTOB B BUAE JpoOU U
npoOu B BHJIE NMPOIEHTOB. TpH OCHOBHBIC 3a/ladl HA MPOLEHTHI, PEIICHUE 3a7ad U3 peabHOU
IIPAKTUKU.

IIpuMeHeHne NPU3HAKOB JAEIMMOCTH, PA3JI0KEHNE HA MHOKUTENIN HATypaJIbHbIX YUCEI.

PeasibHble 3aBUCMMOCTH, B TOM YHUCIIE TpsiMasi U 00paTHas MPONOPLUOHAIBHOCTH.

Auredpanyeckue BbIpaKeHUs

IlepeMeHHBIE, YMCIOBOE 3HAYEHHE BBIPAXKEHHUS C IEPEMEHHOH. JlonmycTHMBbIE 3HAaYeHUS
nepeMeHHbIX. [IpencraBienne 3aBUCHMOCTH MEXIY BEIMYHMHAMHU B BHIE (HopMyibl. Beraucnenus
no ¢opmynam. [IpeobpazoBaHue OYKBEHHBIX BBIPRXKEHUH, TOXKIECTBEHHO PaBHbBIC BBIPAKCHMS,
npaBuWiIa NmpeoOpa3oBaHUs CyMM W TPOHM3BEACHUH, MpaBUia PACKPBITUS CKOOOK W TPUBEICHUS
HOJOOHBIX ClIaraeMblX.

CBolicTBa CTENEHU C HATYPaJIbHBIM ITOKa3aTeIeM.

OpnowieHbl U MHorouwieHsl. CreneHp MHoroudsneHa. ClOXEHHE, BBIYMTAHHME, YMHOJKEHUE
MHOTOWIEHOB. DOpMyJIbl COKpAIIEHHOTO YMHOKEHHs: KBaJApaT CyYMMBI W KBaApaT Pa3HOCTH.
@dopmysa pa3HOCTH KBaJpaToB. Pa3noxkeHre MHOTO4JIEHOB HA MHOKUTEIH.

YpaBHeHHUsI M HEpABEHCTBA

VYpaBHeHHUe, KOpeHb YpaBHEHUs, IpaBHUja IMPeoOpa3oBaHUs YpaBHEHUS, PAaBHOCUIIBHOCTb
YpaBHEHUM.

JIuneliHOe ypaBHEHHUE C ONHOU IEPEMEHHOM, YUCIIO KOPHEN JIMHEHHOTO YPABHEHUs, PELICHUE
JTUHENHbIX ypaBHeHUH. CocTaBlieHnEe ypaBHEHUH 10 YCIOBUIO 3aaul. Perenre TeKCTOBBIX 3aa4 ¢
MIOMOILBIO YPAaBHEHHM.

JluneitHoe ypaBHEHHE C JByMsl NepeMeHHbIMU U ero rpaguk. Cucrema IBYX JIMHEHHBIX
YpaBHEHMI C JByMs II€peMEHHbIMH. PelieHue cucTeM YpaBHEHUH CIOCOOOM IOJICTAHOBKH.
IIpumeps! penieHns TEKCTOBBIX 3a7a4 ¢ TIOMOIIBI CUCTEM YPaBHEHMI.

DOyHKIUHA

Koopannara Toukn Ha npsamoi. UuciioBble TPpOMEXKYTKH. PaccTosiHME Mexay 1ByMs TOUYKAMHU
KOOPJIHMHATHOM IIPSIMOA.

[IpsmoyronbHass cucrtema koopaumHaT, ocu Ox m Oy. AlOcumcca W opauHaTa TOYKH Ha
KoopanHaTHOM miockocTu. Ilpumepsl rpadukoB, 3amaHHbIX (Qopmynamu. YreHue rpadukoB
peanbHbIX 3aBucumocteil. [loustue pynkuuu. I'padux dpynxunun. CpoiictBa ¢yHkuuit. JIunelinas
dynkms, e€ rpapuk. ['papux dynkumum y = [X|. [paduyeckoe penieHne TUHEHHBIX ypaBHEHHH U
CHUCTEM JIMHENHBIX YPABHEHUM.

8 KJIACC

Yucsa v BbIYUCICHUSA

KBagparueiii kopenb u3 umcna. [loHsaTtne 00 wuppanuoHaabHOM 4dwHcie. JlecaTuyHbie
NpUOIKEHUsT HppAMOHANTBHBIX unced. CBOHCTBA apu(METHUYECKHX KBAJAPATHBIX KOPHEH U UX
PUMEHEHHE K TPeoOpa30BaHUIO YUCIOBBIX BHIPAXKEHUI U BhIYUCICHUSAM. [leficTBUTENbHBIE YHCIIa.

Crenens ¢ 1enbIM IT0Ka3aTeaeM U e€ cBoiicTBa. CTaHgapTHas 3aluch YHCa.

Anrebpanyeckue BeIpaKEHUSIAJTeOpandyecKue BbIpPaskeHus

KBazpaTHblil TpEXUIIEH, pa3I0kKEHUE KBAAPATHOTO TPEXWIEHA HA MHOKHUTEIH.



Anrebpanueckasi ApoOb. OCHOBHOE CBOMCTBO anrebpamueckoir npobu. CroxeHue,
BbIUMTAaHUE, YMHOXXEHHUE, JelieHue anredpandeckux apoOei. PanuoHanbHbIe BBIPKEHUS U UX
npeoOpa3oBaHue.

VYpaBHEHUS U HEPABEHCTBAY paBHEHUSI U HEPABEHCTBA

KBangpatHoe ypaBHeHue, ¢opmyrna KOpHEW KBaapaTHOro ypaBHeHus. Teopema Buera.
Pemenue ypaBHeHUWH, CBOASIIMXCS K JMHEHHBIM | KBaapaTHbIM. [Ipocreiimume apoOHO-
paloHaIbHbIE YPaBHEHUS.

['padmyeckas uHTEpHpeTanusi ypaBHEHHl ¢ ABYMS MNEPEMEHHBIMH U CUCTEM JIMHEHHBIX
YPaBHEHUH C ABYMS IEpeMEHHBIMU. [IpuMepsl peleHns CUCTEM HENMHENHBIX YPaBHEHUH C ABYMS
MEePEeMEHHBIMH.

Pemienne TeKCTOBBIX 3a/1a4 aJIreOpanyecKuM CrocoOoM.

UucnoBble HEpaBEeHCTBA M UX CBoWcTBAa. HepaBeHCTBO ¢ OJHOW MEPEMEHHOM.
PaBHOCMIIBHOCTE HEpaBEHCTB. JIMHENHbIE HEPABEHCTBA C OJHOM NepeMeHHOM. CHCTeMBbl JIMHEHHBIX
HEPABEHCTB C OJJHOM MEPEMEHHOM.

OyHKIMNPYHKIUT

[Tonstue Qynkuuu. OO6MACTh ONpeneNeHUs M MHOXECTBO 3HaueHUil ¢yHkiuu. CrocoObl
3amanus QyHKIUH.

I'paduk pynkuuu. Yrenue cBoiictB GpyHkiuu mno e€ rpaduky. [Ipumeps! rpadukoB GyHKIHA,
OTpaKAIOIIUX pealbHbIE MPOIECCHI.

OYHKINY, ONUCHIBAIOIINE TPSMYI0 U OOpaTHYIO MHPOMOPLUUOHAIBHBIE 3aBUCUMOCTU, UX
rpaduxu. Oyukmun Y = X2, y = X3, ¥ = VX, y=|x|. ['paduueckoe perienne ypaBHEHHH U CHCTEM
YpPaBHEHUU.

9 KUIACC

Yuciia 1 BBIYMCICHUSA

PanyonanbHble 4Kcia, MppalMOHAIbHBIE YHCIA, KOHEUHble W OCCKOHEUHBbIE JeCTHUYHBIC
npobu. MHOXEeCTBO JEMCTBUTEIBHBIX YHUCEN, JIEHCTBUTENbHBIE 4YHCIIa Kak OECKOHEUYHbIE
JieCATUYHbIe ApoOH. B3auMHO 0HO3HAUYHOE COOTBETCTBHE MEX]y MHOXKECTBOM JIEHCTBHUTEIBHBIX
yuceln U KOOPAMHATHOU MPSMOM.

CpaBHeHUE JIeHICTBUTENBHBIX YHCeN, apu(MeTHdeckue JIeHCTBHS C JIeHCTBUTENbHBIMU
YUCIIaMH.

Pa3zmMepbl 00bEKTOB OKPYKAIOLIET0 MUPA, ATUTEIBLHOCTH MIPOLIECCOB B OKPYXKAIOIEM MUPE.

[TpuOmmk€HHOE 3HAYEHHME BEJIWYHMHBI, TOYHOCTh MNpuOMMxkeHus. OKpyrieHue yucesn.
[Tpukuaka v OLeHKa pe3yIbTaTOB BEIYNCICHHUMN.

YpaBHeHHUs1 M HEpaABEHCTBA

JIunelinoe ypaBHeHue. PellieHne ypaBHEHUN, CBOIAIINXCS K JIMHEMHBIM.

KBagpatHoe ypaBHeHMe. Pemenne ypaBHEHMI, CBOIAIIMXCS K KBaJpaTHBIM. bHkBajgpaTHOE
ypaBHeHue. IIpumepsl pelieHuss ypaBHEHUN TPETbEH M YETBEPTOM CTEIECHEH pPA3jOKEHHEM Ha
MHOHUTEIH.

Pemenne npoOHO-pallMOHANBHBIX ypaBHEHMH. PelieHne TEKCTOBBIX 3a/au alreOpanyecKum
METOJIOM.

VYpaBHeHHe ¢ JABYMs IepeMEHHBIMH M ero rpaduk. PemieHuwe cucreM IBYX JHHEHHBIX
YpPaBHEHUN C JABYMs IEpEMEHHbIMU. PelleHne CUCTeM [BYX YpaBHEHUH, OJHO U3 KOTOPBIX
JUHEWHoe, a Jpyroe — BTOpPOM creneHu. ['paduyeckas MHTepHpeTanuss CUCTEMbl YpPaBHEHUH ¢
JBYMsI IEPEMEHHBIMHU.

Pemrenune TeKCTOBBIX 3a/1au alre0panyeckuM CrocoOoM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHne JIMHEWHBIX HEPABEHCTB C OJHOM IIEpEMEHHON. PemeHue cucTeM JIMHEWHBIX
HEpPaBEHCTB C OJHON mepeMeHHOW. KBanmpaTHeie HepaBeHcTBa. ['padudeckas wHTEpHpeTamus
HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMS [IEPEMEHHBIMH.

OyHKINNPYHKIMH

KBanpatnunas ¢ysakuus, e€ rpadpuk u cBoicTBa. I[lapaGona, KOOpAWHATHI BEPIIUHBI
napaboJIbl, 0Ch CAMMETPHUH TTapadoITbL.

I'paduku pyskmmit: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |x| , u ux cBoiicTsa.

Yucnossle Ocae10BaTEIbHOCTH YN CI0BbIE OC/Ie10BATEIbHOCTH H IIPOIPECCHH



[loHsiTEe YMCIIOBOM MOCIENOBATENLHOCTH. 3aJaHUE MOCIEAOBATEIbHOCTH PEKYPPEHTHOM
dbopmyroit u popMyIoi N-To WiIeHa.

Apudmerndeckast U reoMmeTpuueckas nporpeccur. opmyibl N-ro dieHa apupMETHISCKON U
F€OMETPUUYECKON MTPOTrPECCUii, CyMMbI IIEPBBIX N YICHOB.

N300pakeHre UICHOB apu(METHUECKOW M TEeOMETPUYECKOH MpOrpeccuid TOYKaMH Ha
KOOPJMHATHOM IIOCKOCTH. JIMHEHHBIN U SKCOHEHIUAJIbHBIN poCT. CII0KHbBIE TPOIEHTHI.

IHJIAHUPYEMBIE PE3VYJIIBTATbBI OCBOEHUSA IPOI'PAMMbBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUSA

JIMHHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE pe3yJbTaTbl OCBOEHHUS IIpOrpaMMbl  ydyeOHOro Kypca «Anredpar
XapaKTEepU3yIOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

IPOSIBIIEHUEM MHTEpPEca K MPOLUIOMY U HACTOAILIEMY POCCUMCKONW MaTeMaTUKH, LIEHHOCTHBIM
OTHOLICHUEM K JOCTHKECHMSIM POCCUNCKMX MAaTeMaTUKOB U POCCUMCKOW MaTEMaTHUYECKOH LIKOJIBI,
K UCTIOJIb30BAaHUIO 3TUX JOCTIKEHUH B IPYTUX HAyKax M MPUKIAIHBIX cdepax;

2) rpa:KIaHCKoOe M 1yXOBHO-HPABCTBEHHOE BOCIIUTAHME:

FOTOBHOCTBbIO K BBIIIOJIHEHHUIO OOS3aHHOCTEM TpakJaHMHA U pealu3aldyd €ro Ipas,
IPEJCTaBICHUEM O MAaTEMAaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3JIMUHbBIX CTPYKTYD, SIBICHUH,
IpoIeyp TPAKAAHCKOTO 00IIecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYKIICHUIO
STHUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM IMPUMEHEHHUEM JOCTH)KEHUH HayKu, OCO3HAaHHEM
BaXHOCTU MOPAJIbHO-3TUYECKUX MPUHIUIIOB B JEATEIILHOCTH YUEHOTO;

3) TpyAOBO€E BOCIMTAHHE:

YCTAaHOBKOM Ha aKTHBHOE YYacTHE€ B pEUICHUH MPAKTUYECKUX 3aJad MaTeMaTH4ecKOi
HalpaBJIEHHOCTH, OCO3HAHWEM BaXHOCTH MaTeMaTHYECKOro OOpa3oBaHMs Ha NPOTSIKEHHUU Bcei
JKU3HU JUIsl yCTIEUTHOW NMPO(EeCCHOHANBbHON NEATENbHOCTH M Pa3BUTHEM HEOOXOJUMBIX YMEHHH,
OCO3HaHHBIM BHIOOPOM M MOCTPOCHUEM MHIUBUAYAIbHON TPACKTOPUU 0O0pa30BaHUS M KU3HEHHBIX
IUTAHOB € YYETOM JINYHBIX UHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCTIMTAHME:

CIIOCOOHOCTBIO K OMOLMOHAIBHOMY M JCTETHMYECKOMY BOCIPHUSATHIO MaTeMaTHUYECKUX
00BEKTOB, 3ajJlay, PelIeHUH, pacCyKJIeHUH, YMEHUIO BUIETh MaTeMaTHUYECKHUEe 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NO3HAHMA:

OpUEHTAIlel B NEATEIbHOCTH Ha COBPEMEHHYIO CHUCTEMY Hay4HbIX IpEACTaBICHU 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BUTHs 4YeJIOBEKa, NPUPOABI M OOILIecTBa, IOHUMaHHEM
MaTeMaTUYeCKON HayKu Kak c@epbl 4YelOBEYECKOW JAESITEeIbHOCTH, O3TanmoB €€ pa3BUTHUS U
3HAYMMOCTH JUIsl Pa3BUTHS LIMBUIIM3ALMHU, OBJIAZICHUEM SA3BIKOM MaTEMaTHKH M MaTeMaTHYeCKOU
KyIbTYpOH Kak CpEJICTBOM IO3HAaHUS MHpa, OBJAJCHHUEM MPOCTEHIIMMH  HaBbIKaMU
UCCJIEI0BATEIBCKOM 1E€ATENbHOCTH;

6) ¢usuyeckoe BocmuTAHHE, (POPMHPOBAHHE KYJIbTYPbI 310POBbSl U IMOIHOHAJIBHOIO
Os1aromostyqust:

TOTOBHOCTBIO NIPUMEHSTh MaTeMaTUYEeCKUE 3HAHUSA B MHTEPECax CBOETO 3/I0POBbS, BEJIEHUS
3I0pOBOTO 00pa3a XU3HHU (340pPOBOE NMHTAaHUE, COANAHCHUPOBAHHBIM PEXHUM 3aHATHH M OTIbIXA,
perynsapHas (usnueckass aKTUBHOCTh), CPOPMHUPOBAHHOCTHIO HaBbIKa peQIIEKCHH, MPU3HAHHUEM
CBOETO MpaBa Ha OIIMOKY M TaKOT'0 K€ MpaBa Ipyroro 4eloBeka,

7) 3K0JI0rnYecKoe BOCIIUTAHUE:

OpHEHTAIlMel Ha MPUMEHEHHE MAaTeMAaTHYEeCKUX 3HAHWH Ui pelleHus 3angady B 001acTu
COXPAaHHOCTH OKPYKAIOLIEH Cpelpl, IUIAaHUPOBAaHMWS IIOCTYIIKOB M OLEHKH HX BO3MOXKHBIX
MOCJEACTBUM JJISi OKPYXAaloIel cpeabl, OCO3HAaHHWEM TIJI00AIbHOTO XapakTepa 3KOJIOIMYECKHX
npo0JIeM U yTeH UX PEIICHHUS;

8) aganTanusa K H3MEHAIMMCS YCI0BHAM COLMAILHON M IPUPOAHOI Cpelbl:

TOTOBHOCTBIO K JCHCTBHSM B YCIOBHUSX HEONPEICIEHHOCTH, IOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 NMPAKTUYECKYIO AEATEIbHOCTb, B TOM YHUCJIE YMEHHUE YUYHUTbCA Yy APYIHX



mroed, npuoOpeTaTh B COBMECTHOW NESTEILHOCTH HOBBIC 3HAHWS, HAaBBIKM U KOMIICTCHLUH W3
OIbITa IPYTHX;

HEOO0XOMMOCTBIO B ()OPMHUPOBAHMM HOBBIX 3HAHUM, B TOM 4HCiIe (OPMYJIUPOBATH UICH,
HOHATUS, TUINOTE3bl 00 OOBEKTaX M SBICHUAX, B TOM 4YHCIE paHEe HEU3BECTHBIX, OCO3HABATh
ne(GUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIMIO, BOCIPUHUMATh CTPECCOBYIO CUTYaIUIO
KaK BBI30B, TPeOYIOIUI KOHTPMEp, KOPPEKTHPOBATH IPUHUMAEMble PEIICHUS M JICHCTBUS,
(GopMynHpOBaTh U OLIEHUBATh PUCKHU U MOCIEICTBU, (POPMUPOBATH OIBbIT.

METANPEIMETHBIE PE3YJIBTATHI

ITo3HaBaTeabHBIE YHUBEPCAJBHBIC y‘leﬁHLIe JeHCTBUA

ba3oBble Joruuyeckue geMcTBHUA:

®BBLISIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MaTEMaTHYECKUX OOBEKTOB,
MOHSTHM, OTHOLICHUH MEXIy MOHATUSAMU, (POPMYIUPOBATH OIPEIeICHHs OHIATUN, YCTaHABIUBATh
CYIIECTBEHHBIA MPU3HAK KIACCU(PUKAINU, OCHOBAHUS JJIsi OOOOIICHUS W CPABHCHHSI, KPUTCPUU
MIPOBOJIMMOTO aHAJIN34;

® BOCIIpUHUMATh, (POPMYIHpPOBaTH U MPEOOPa30BHIBATH CYXKACHHS: YTBEPAUTEIbHBIE H
OTpHUIATEIIbHBIC, SAMHUYHBIC, YACTHBIC U O0ITUE, YCIIOBHBIC,

® BBISIBJISITh MAaTeMaTHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBS3M W IMPOTHBOpeuHUs B (hakTax,
JIAHHBIX, HAOIIOJICHUAX U YTBEPXKICHUSIX, MPEJIaraTh KPUTEPUH JIJISl BBISIBIICHUS 3aKOHOMEPHOCTEH
Y IPOTUBOPEYHIA;

e le7IaTh BBIBOJBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX W WHIYKTHUBHBIX
YMO3aKJIFOUeHHUH, YMO3aKIIFOUEHHH 110 aHAJIOTUH;

e pa30buparh J0KA3aTeIbCTBA MAaTEMaTHYECKHX YTBEPXKIEHUM (MpsiMble M OT MPOTHUBHOTO),
MPOBOANTH CAMOCTOSITETTFHO HECIIOXKHBIE JOKa3aTelbCTBA MaTeMaTUYeCKUX (paKTOB, BHICTpAUBATh
apryMEHTallUl0, TPUBOAUTH TIPUMEPHl U  KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC
paccyKJIeHHUs;

® BLIOMPATh CIIOCO0 perieHus yueOHO! 3aauu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PELICHMUS,
BBIOMPATh HanboJIee MOIXOAIIUN C YYETOM CaMOCTOATENILHO BBIICIEHHBIX KPUTEPUEB).

ba3oBble uccienoBaTelbCKHe AeiiCTBUS.

® ICTIOJIb30BaTh BOMPOCKHI KaK HCCIEAOBATEIIbCKUNA WHCTPYMEHT IMO3HAHHS, (POPMYIHpPOBATH
BOIPOCHI, (DUKCUPYIOIIHE MTPOTUBOPEUHNE, MTPOOTIEMY, CAMOCTOSTEIBHO YCTaHABIMBATh UCKOMOE U
naHHoe, GOpMUPOBATH THIIOTE3Y, APT'YMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE,

e IPOBOAUTH [0 CAMOCTOSITEIbHO COCTaBJICHHOMY IUIAHY HECJIOXHBIM SKCIEPUMEHT,
HEOOJIBIIIOE WCCIICIOBAHNE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MAaTeMaTHYeCcKoro OOBEeKTa,
3aBUCHUMOCTEN 00BEKTOB MEXAY COOOI;

® CaMOCTOSITEIFHO (OPMYTUPOBATh O0OOIIEHHUSI M BBIBOJABI MO PE3yJIbTaTaM MPOBEIEHHOTO
HaOJIOZICHUS, WCCIICIOBAHHUS, OLICHUBATh JIOCTOBEPHOCTh TOJIYYCHHBIX PE3YJIhTAaTOB, BBHIBOJOB U
0000I1IEHHI;

® IPOTHO3UPOBATh BO3MOXKHOE PA3BUTHE IMPOIECCA, a TAKKE BBIJIBUTATH MPEIOJIONKEHHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undopmaumeii:

® BBISIBIISITh HEJOCTATOYHOCTh M U30BITOYHOCTH MHGOpPMAIUU, JAHHBIX, HEOOXOMUMBIX IS
pELIeHUs 3a1a4H;

® BRIOWpaTh, aHAJIU3UPOBATH, CHUCTEMATH3UPOBaTh W HMHTEPIPETUPOBATh HWHOOPMAIHIO
Pa3IUYHBIX BUJIOB U (DOPM MPECTABICHUS;

¢ BEIOMpaTh (QopMy mpeacTaBieHUss WHPOPMAMHM ¥ WIUTIOCTPUPOBATH peEIlaeMbie 3aadu
CXeMaMH, AuarpaMMaMu, HHOW rpapuKoi U MX KOMOMHAIIMSIMH;

® OIICHUBATh HAIEKHOCTh WH(OpPMAIUU TO KPUTEPHSAM, MPEIJIOKEHHBIM YUUTEIEM WIH
chopMyITUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBHUS:



® BOCIIPUHUMATh U (HOPMYJIHPOBATh CYXICHHS B COOTBETCTBUU C YCJOBUSMHU U LEIAMHU
oOIIeHus, SICHO, TOYHO, T'PAaMOTHO BBIp@XaTh CBOIO TOYKY 3pPEHHMS B YCTHBIX M MUCHMEHHBIX
TEKCTax, 1aBaTh MOSICHEHUS MO X0y PeIlIeHus 3aJaul, KOMMEHTHUPOBATh MOJIYyYEHHBINH pPe3yibTar;

®B X07€ OOCYXJEHHUS 3a/JaBaTh BOIPOCH IO CYIIECTBY OOCYXIaeMOW TEMBI, MPOOJIEMBI,
pemiaeMoil 3a7aud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE HA TOWCK PELICHHs, COIMOCTaBISATH CBOU
CYXJIEHHUS C CYXJCHUSMH IPYTUX YYAaCTHMKOB JMANOra, OOHAPYXKHMBATh PAa3U4YME M CXOJICTBO
MO3UIHI, B KOPPEKTHOH opMe GOopMyTUPOBATh Pa3HOTIACHsI, CBOM BO3PAKECHHUS;

® [IPEJICTABIATh PE3YJAbTATHl PELICHHUS 3aJaud, OSKCIIEPUMEHTa, HCCIECIOBAHUA, IPOEKTA,
CaMOCTOSITENIFHO BBIOMPATh (hOpMaT BBHICTYIUICHHUS C YYETOM 3a]lau MPE3CHTAUN U OCOOCHHOCTEH
ayJIUTOPUH;

® [IOHUMAaTh M HCIIOJNB30BaTh NPEUMYIIECTBA KOMAHIHOW M WHIMBHIYaTbHOH PabOTHI MpHU
peneHny y4yeOHBIX MaTeMaTHYeCKHX 3a/1a4;

® IPUHUMATh 1I€JIb COBMECTHOW [€ATeNbHOCTH, IUIAHUPOBATH OPraHU3alUI0 COBMECTHOM
paboThl, pacnpenensaTh BUIbl padOT, AOroBapuBaThCs, 00CYKIaTh MPOLIECC M PE3yIbTaT paboThI,
0000111aTh MHEHUS HECKOJIBKUX JIIOIEI;

® y4acTBOBaTh B TPYMIOBBIX (Qopmax paboThl (0OCYKAeHHS, OOMEH MHEHHUSMH, MO3TOBbBIE
HITYPMBI ¥ APYTHE), BBIIOJHATH CBOIO YaCTh pabOTHI M KOOPAMHUPOBATH CBOU JCHCTBUS C IPYTUMU
YJIeHAaMH KOMAaH[Ibl, OLIEHMBATh KAayeCTBO CBOETO BKJIAJa B OOUIMI MPOAYKT IO KPHUTEPHUSIM,
c(OpMyJIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

PeryisiTuBHBIE YHMBepcaibHble yueOHbIe AeiicTBUS

Camoopranu3anus:

® CaMOCTOSITENIBHO COCTAaBJIATH IIaH, aJITOPUTM PELLEHUS 3a7auu (UM €ro 4acTb), BBIOUPATH
crnoco0 pemieHHs € YY4E€TOM HUMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMeHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEUICHUI ¢ y4€TOM HOBOI HH(OpMAIIHH.

CaMOKOHTPOJIb, IMOLMOHAIBHBIH HHTEJIEKT:

®BJa/IeTh CHOCO0AMM CaMONPOBEPKH, CAMOKOHTPOJS INpolecca M pe3yibTaTa pelIeHus
MaTeMaTHYEeCKON 3ajjauu;

® [IPEBUICTh TPYIHOCTH, KOTOpPBIE MOTYT BO3HHMKHYTHh IPH pEIICHUH 3a/a4d, BHOCHUTH
KOPPEKTHBBI B JI€ATEIILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, HAllIEHHBIX OLIMOOK, BBISIBICHHBIX
TPYIHOCTEH;

® OIICHUBAaTh COOTBETCTBHE pE3yJbTaTa JESATEIbHOCTH MOCTABICHHOW I M YCIOBHUSAM,
OOBSICHATh MPUYMHBI JOCTHXKEHHSI WM HEJOCTM)KEHUS 11, HaXOIUTh OLIMOKY, aBaTh OLIEHKY
NpUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIbTATHI

K xonmy oOyuenus B 7 Kjacce OOydYarOIMICS TIOMYYUT CIACAYIOIIME TMPEIMETHBIE
pE3yJIbTaThI:

Yucsa v BbIYUCICHUSA

BbimonHATh, coderas yCTHbIE W NHCbMEHHBIE NPUEMBI, apupMETHYECKUEe JEHCTBHUS C
paloHaIbHBIMU YHCIIAMHU.

HaxoauTe 3Ha4eHUs1 YMCIOBBIX BBIPAXKEHUHN, IPUMEHSITh pa3HOOOpa3Hble CIIOCOOBI U MPUEMBI
BBIUMCJICHMS] 3HAUEHUI APOOHBIX BBIPAXKEHHM, COlepKalIX OOBIKHOBEHHBIE U IECATUYHbBIE IPOOH.

[Tepexoauts OT OgHOW (OPMBI 3amMMCH YMCEN K JIpyroil (mpeoOpa3oBbIBaTh JECATUUYHYIO
IpoObb B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JI€CATUYHYIO, B YaCTHOCTH B OECKOHEUHYIO
JIECATUYHYIO IPO0OB).

CpaBHUBATH U YNOPSAJOYNBATH PALIMOHAIBHBIC YUCIIA.

OxpyrisTh yucna.

BBINONHATE NPUKUAKY M OLEHKY pe3yjibTaTa BBIYMCICHUH, OLICHKY 3HAYEHUH YHMCIOBBIX
BBIpaXEHUH. BBINOIHATE AEHCTBUS CO CTENEHSIMU C HATYpaJbHBIMU [TOKA3aTEISIMHU.

[TpyuMeHATh MPU3HAKK JEIMMOCTH, PA3JIOKECHUE HA MHOXKUTEIIN HATYPAJIBHBIX YUCEIL.

Pemath NpakTUKO-OpMEHTHUPOBAHHBIE 3aJauyM, CBS3aHHBIE C OTHOLIEHMEM BEIUYMH,
IIPONOPLUUOHAIBHOCTBIO BEJINYMH, TPOLICHTAMH, HHTEPIIPETUPOBATh PE3YJIbTAThl PEIIECHUS 3a1a4 ¢
y4€TOM OrpaHUYEHHH, CBA3aHHBIX CO CBOMCTBAMHU pacCMAaTPUBAEMBIX OOBEKTOB.



Auredpanyeckune BbIpaKeHHUs

Hcnonb3oBate anreOpandeckyr0 TEPMUHOJIOTMIO U CUMBOJMKY, IPUMEHATH €€ B Ipolecce
OCBOCHHMS y4eOHOT0 MaTepuania.

HaxonuTh 3HaueHMst OYKBEHHBIX BBIPAKEHUM IIPU 33aHHBIX 3HAUCHUSIX [IEPEMEHHBIX.

Brimonuate npeoOpa3oBaHus 1EJOr0 BBIPAKEHUS B MHOTOWICH MPUBEICHHEM MOJO0HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbINOIHATE yMHOKEHHME OJJHOYJICHA HA MHOTOWIEH U MHOTO4JIEHA HA MHOT'OYIEH, IPUMEHSTh
(GopMyIbl KBajipaTa CyMMBI U KBajjpaTa pa3HOCTH.

Ocy1ecTBIATh pa3I0KEHNE MHOTOUWIEHOB HA MHOXKHTEU C IOMOIIbIO BEIHECEHUS 32 CKOOKHU
00I11er0 MHOXKHTEJSI, TPYNITUPOBKHU CJIaraeMbIX, IPUMEHEHHsI (POPMYIT COKPAIIEHHOTO YMHOXKEHHUS.

[TpumeHsTh IPe0Opa30BaHUS MHOTOUWICHOB ISl PEIICHHS PA3JIMYHbIX 3a/1a4 U3 MaTEMAaTUKH,
CMEKHBIX IIPEIMETOB, U3 PEaJIbHON IIPAKTUKHU.

Hcnonp30BaTh CBOICTBA CTENEHEH C HATypalbHBIMU IOKA3aTeIsIMH IS peoOpa3oBaHUs
BBIPAXKECHUI.

YpaBHeHus! M HEpaBEHCTBA

Pemarp nuHEWHbIE ypaBHEHMsI C OJHOW IIEPEMEHHON, IPUMEHsAs IpaBWia Iepexoja OT
HCXOJIHOTO YPAaBHEHUS K PAaBHOCUIBHOMY eMy. [IpoBepsTh, SBIIAE€TCS JIM YUCIO KOPHEM YPaBHEHUS.

[TpumensTh rpaduyeckre METO/Ibl IPU PELICHUHN JINHEHHBIX YPAaBHEHUH U UX CUCTEM.

[TonOupars mpuMepsl Map YHCEN, SBISIONMXCSA PEIICHUEM JIMHEHHOTO YPaBHEHHS C JABYMS
IIEPEMEHHBIMH.

CTpouTh B KOOPAMHATHOH IJIOCKOCTH TpadK JIMHEHHOTO YpaBHEHUS C ABYMS IIEpPEMEHHBIMH,
HOJIb3YSACh T'paKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPAaBHEHUS.

Pemlate cucteMbl IBYX JIMHEHWHBIX YPaBHEHUH C JBYMs II€PEMEHHBIMM, B TOM YHCIE
rpagu4ecKy.

CocraBnsiTh W pemiarh JMHEWHOE YpaBHEHHE WM CHUCTEMY JIMHEHHBIX YpaBHEHMH IO
YCIIOBUIO 3aJa4yd, WHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJaud IIOJYYCHHBIN
pe3yibTar.

DOyHKIUHA

N300pakath Ha KOOPAMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIIME 33JaHHBIM KOOPJAMHATAM,
JY4H, OTPE3KH, UHTEPBAJIbI, 3a[IMCHIBATh YUCIIOBBIE IPOMEKYTKH HA aIreOpanyeckoM si3bIKe.

OtMmeuaTh B KOOPAMHATHOM TNIOCKOCTH TOYKH IO 33JJaHHBIM KOOpJAUHATaM, CTPOUTh rpapuxu
auHeHHbIX QyHKIMH. CTpouTsh rpaduk GyHKIuU Y = [X|.

OnuceiBaTh ¢ MOMOUIBIO (YHKIMI MU3BECTHBIE 3aBUCUMOCTH MEKIY BEIMYMHAMU: CKOPOCTH,
BpEMsl, pacCTOSTHUE, 1IeHa, KOTMYEeCTBO, CTOMMOCTb, IPOU3BOIUTENBHOCTh, BpeMs, 00BEM padoThHI.

Haxoauts 3HaueHre QyHKIMU M0 3HAYEHUIO €€ apryMeHTa.

[Tonumatp Tpaduueckuil crnoco0 MpencTaBieHUs W aHaluW3a HMH(OpMAIMM, H3BIEKATh U
UHTEPIPETUPOBATH MHPOPMALIHIO U3 TPapUKOB peaIbHbIX MPOIECCOB U 3aBUCUMOCTEH.

K xoHmy oOyuenuss B 8 kJacce oOy4arOIIMICS TMOJYyYUT CIEAYIOUIME NpPEIMETHBIE
pEe3yNbTaThI:

Yuciia 1 BbIYHCICHUSA

Hcnonb30BaTh HadaJbHBIE MPEJACTABICHUS O MHOXKECTBE JEHCTBHUTEIBHBIX YHCEN JJIA
CpaBHEHMs, OKpYIJIEHHS M BBIYMCICHHH, H300pakaTh JEHCTBUTEIbHBIE YHCIA TOYKAMHU Ha
KOOPJIMHATHOW IIPSIMOM.

[TpuMeHATH MOHATHE apU(YMETHUECKOT0 KBaJPAaTHOTO KOPHS, HAXOAUTh KBaJIpaTHbIE KOPHH,
UCIIONB3YSl TpPU HEOOXOAUMOCTH KaJIbKYJISTOp, BBINOJIHATH IPEeoOpa3oBaHUsl BBIPAKECHUH,
CoZepKaIIMX KBapPaTHbIE KOPHU, UCIIOJIb3Yysl CBOMCTBA KOPHEM.

Hcnonb3oBare 3amucu OOJBIIMX M MalbIX YHCEI C IOMOIIBIO JAECATUYHBIX ApoOeil u
crenenel uucina 10.

Anredpanyeckue BbIPaKeHUS

[IpuMeHATh TOHATHE CTENEHW C LENbIM TOKa3aTeJeM, BBINOIHATH IpeoOpa3oBaHus
BBIPAKCHMM, CONEPIKAIUX CTEIEHH C LEIBIM ITOKA3aTENIEM.

BBINONMHATE TOXKAECTBEHHBIE MPEOOPA30BaHMs PAIMOHATBHBIX BHIPAXKEHUN HA OCHOBE MPABHII
JeMCcTBUI HAaJl MHOTOYJIEHAMU U alreOpanyecKuMu JpoOsMu.

PackitanpiBath KBagpaTHBIN TPEXUIIEH HA MHOKUTENH.



[TpumeHsTh TIpeoOpa30BaHUs BBIPAKEHUH Ui pEIIEHUS Pa3JIMYHbIX 33/1a4 U3 MaTEeMaTHKH,
CMEXHBIX MPEJMETOB, U3 pealbHON MPAKTHKH.

YpaBHeHHUsS M HEpaBEHCTBA

Pemarb nuHeilHble, KBaJpaTHbIE YpaBHEHHS U PAllMOHAIbHBIE YPAaBHEHUS, CBOJISLIMECS K
HUM, CUCTEMBI JIBYX YPaBHEHUH C ABYMS E€PEMEHHBIMU.

[IpoBoauTh mpocTelIIne HCCAEAOBAHUSA YPABHEHHM M CHCTEM YpaBHEHUU, B TOM YHCIE C
NpUMEHEHHEM TIpadUuecKuX MpeACTaBIeHUH (yCTaHABIMBATh, UMEET JIM YPAaBHEHUE WIIM CHUCTEMA
YpaBHEHUU pelleHus], €CIIU UMEET, TO CKOJIbKO, U Tpoyee).

[Tepexoauth OT clIOBeCHOM (HOPMYTUPOBKH 334a4H K €€ anredpandeckoil MOAEIN ¢ TOMOIIBIO
COCTaBJICHUSl YpaBHEHHUS WM CHCTEMbl YpaBHEHHM, WHTEPIPETHUPOBaTH B COOTBETCTBUU C
KOHTEKCTOM 3aJ1a4i TOJTy4YEeHHBIN pe3ysbTar.

[IpuMeHsTh CBOMCTBA YMCIOBBIX HEPABEHCTB JJISi CPAaBHEHUS, OLICHKHU, pellaTh JHUHEHHbIE
HEpaBEHCTBA C OJHOM NEPEeMEHHOH M MX CHCTEMbI, JaBaTh TIPapUUECKy0 WILTIOCTPAILIUIO
MHO>KECTBa pelICHUI HEpaBEHCTBA, CUCTEMbl HEPABEHCTB.

DOyHKUUHA

[TonnMaTth ¥ KCIOJIb30BaTh (PYHKIIMOHATIBHBIC MOHATHS U SI3bIK (TEPMHHBI, CUMBOJINYECKUE
0003HaYCHMSI), ONMPEACIATh 3HAaYCHHE (PYHKIMM MO 3HAYCHUIO apTyMEHTA, OMPEICNATh CBOMCTBA
byHkmn o e€ rpaduky.

CrpouTs rpaduku dJIeMeHTAPHBIX GYHKIUN BUIA:

y = kiX, y = x2, y = x3,y = ||, Yy = VX, OIuCHIBATh CBOICTBA YHCIOBOH DYHKIMK MO €&
rpaduky.

K konmy oOydueHus B 9 kjacce oOydaromUMiCS TOMYYUT CHEAYIOLIUE TMPEAMETHBIE
pe3yabTATHI:

Yucsia ¥ BLIYUCICHUSA

CpaBHHBATh U YIOPSIIOYMBATH PAIIHOHAIEHBIC M HPPAIIOHAIEHBIC YHCIIA.

BeimonusaTe apupmernyeckue ASHCTBUS C pallMOHAIBHBIMU YHCIAMHU, COYETasl YCTHbBIE U
MUCHbMEHHBIC TIPUEMBI, BBITIOIHSTH BEIYUCICHHS C MPPAMOHATHHBIMH YHCIIAMH.

HaxonuTh 3Ha4yeHus CTeneHed ¢ LEeNbIMM MOKa3aTeNsMU U KOpPHEW, BBIYUCIATH 3HAYECHUS
YHCIIOBBIX BBIPA)KEHHIH.

OKpyrasTh JeWCTBUTENBHBIC YKCIIA, BBITOIHATh NPUKUIKY Pe3yibTaTa BHIUMCIEHUH, OLEHKY
YHCIIOBBIX BBIPAKEHHI.

YpaBHeHHUs M HEPABEHCTBA

Pemrate nuHElHBIE W KBaJipaTHBIC YPAaBHEHHS, YPABHEHHUs, CBOASIINECS K HUM, IPOCTEUIIIHE
JpOoOHO-pallOHANIbHBIE YPAaBHEHUS.

Pemate cucrembl ABYX JTMHEWHBIX YpaBHEHHH C ABYMSI TIEPEMEHHBIMH W CHCTEMBI JIBYX
YpaBHEHM, B KOTOPBIX OJHO YpaBHEHHE HE SIBJISETCS TMHEHHBIM.

Pemrate TeKCTOBBIE 3a/1a4M ANTeOpPandecKUM CIIOCOOOM C ITOMOIIIBIO COCTABIICHUS YPaBHEHUS
WM CHCTEMBI IBYX YPaBHEHHH C IByMsI IE€PEMEHHBIMHU.

IIpoBOoNTHE MpOCTEHIINE MCCIENOBAHMS YPAaBHEHUN M CHCTEM YPaBHEHHI, B TOM YHCIE C
NpUMEHEeHHEM TrpadUuecKuX MpeacTaBieHuil (yCTaHaBIMBAaTh, UMEET JIM YpaBHEHUE WM CHUCTEMaA
YpaBHEHHI PEIICHHS, €CITH HMEET, TO CKOJIBKO, U TIpoUee).

Pemate nuMHeWHBIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pakkaTh pelICHHE
HEPaBEHCTB Ha YMCIIOBOW MPSMOM, 3aITMCHIBATh PEIIEHUE C TIOMOIIBIO0 CHMBOJIOB.

Pemate cuctembl JTMHEWHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKIIOYAIONIUE KBaJIpaTHOE
HEPaBEHCTBO, M300pa)kaTh pEIICHHWE CHCTEMBbl HEPABEHCTB HAa YHCIIOBOW TPSMOMW, 3aIlMCHIBAThH
pelIeHne ¢ MOMOIIbI0 CHUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PEIICHUH Pa3IMYHBIX 3a/au.

DOyHKIUHA

Pacno3naBaTh GyHKIIMM M3y4eHHBIX BUAOB. [loka3piBaTh CXeMaTHYECKH PAaCMHOJIOKEHHE Ha
KOOPJAMHATHOM MockocTh rpadukoB GpyHkuui Buaa: Y = kx, y = kx + b, y = k/x, y = ax2 + bx + c,
y = x3, y = VX, y = |x|, B 3aBHCHMOCTH OT 3HaueHHiI KO>(Q(HUIMEHTOB, OMHUCHIBATE CBOMCTBA
byHKUINH.

Ctpouth u wu300pakaTh CXEeMaTHYECKH TIpaUKu KBaApaTUYHBIX (QYHKIMHA, OMHUCHIBATh
CBOWCTBA KBaIPATUYHBIX (DYHKIMNA N0 UX TpaduKaMm.



Pacno3naBate KBagpaTHUHyIO (YHKLIHUIO 1O (opMysie, MPUBOAUTH MPUMEPH KBaPATUUHBIX
GYHKIMA U3 peaTbHOMN KU3HU, (PU3UKH, TECOMETPHUH.

YucioBble MOCIE10BATEILHOCTH H IPOrPecCUuH

Pacrnio3HaBaTh apu()METHUECKYI0O M T€OMETPUYECKYIO0 IMPOrpecCHH IpH pasHbIX crocodax
3a/laHusl.

BBINONHATE BBIYMCIEHUS € MCIOJIB30BaHHMEM (GOpPMYNI N-ro uieHa apupMETHYECKOH H
F€OMETPUYECKON TPOTPECCUM, CyMMBI IIEPBBIX N YWICHOB.

N300pakaTh WieHbl NOCIEI0BATEIBHOCTH TOUKAMH Ha KOOPJUHATHON INIOCKOCTH.

Pemats 3amaun, cBsI3aHHBIE C YMCIIOBBIMM IIOCJIEI0BATEIbHOCTSIMU, B TOM YMCIE 33aJa4ud U3
peabHOM JKU3HU (C UCIIOJIB30BAHUEM KAJIBKYJIATOPA, U(PPOBBIX TEXHOJIOTHI).



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
KoJunvecTBO 4acoB JIeKTPOHHbIE
. HanmenoBanme pa3aeJioB " TeM (uudposBbie)
Ne ni/m OpOrpaMMbE Beero KO6HTp0JILHLIe HpﬁaRanecmle 06pA30BATEIBHBIE
padoThI padoThI pecypei
bubnuoreka LHOK
1 Yucria u BeaucieHus. Panmonansaele yucina | 25 1 https://m.eds00.ru/7f415b90
bubnnoreka LHOK
2 AnrebpandecKkue BoIpaKCHUS 27 1 https://m.eds0o.ru/7f415b90
bubnnoreka LHOK
3 Y PaBHCHH! H HCPABCHCTBA 20 . https://m.edsoo.ru/7f415b90
bubnuoTeka HOK
4 Koopmunarst u rpaguicu. Gyncim 24 1 https://m.edso0.ru/7f415b90
bubnnoreka LHOK
> losopenne i 0bobmerne 6 . https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME | 102 5 0
8 KUIIACC
KoanuecTBo 4acoB JJIeKTPOHHbIE
o HaumeHoBaHue pas3aenos 7 TeM (uudposbie)
Ne i/ HpOrpaMMEL Beero KOﬁHTpOJIbHI)le HpﬁaKanecmle 0GPa30BATEBLHBIE
padoTsI padoTbI pecypeb
bubnuorexa LHOK
1 Uucna n Beruncnenus. KBagpatasle KopHU 15 hitps://m.edsoo.ru/7f417af8
2 Uucna u BeruucieHusd. CTENeHb € IEIbIM 7 bubnuorexa LHOK
HOKa3aTeseM https://m.edsoo.ru/7f417af8
3 Anrebpandeckue BbIpakeHHs. KBaapaTHbIi 5 1 bubnuoteka HOK
TpEXUIICH https://m.edsoo0.ru/7f417af8
4 Anrebpanueckue BBIDAKEHNS. g 1 bubnuoreka HOK
Anrebpanueckast 1poob https://m.edsoo.ru/7f417af8
5 VYpaBHeHuss u HepaBeHcTBa. KBaapaTHbie 15 1 bubnuoreka HOK
ypaBHEHHS https://m.edsoo0.ru/7f417af8
6 VYpaBHenuss u  HepaBeHcTBa. Cucremsr 13 bubnmnoreka HOK



https://m.edsoo.ru/7f415b90
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ypaBHEHHIA https://m.edsoo.ru/7f417af8
bubnuorexa LHOK
7 VYpaBHeHus 1 HeEpaBeHCTBA. HepaBeHcTBA 12 1 https://m.edsoo.ru/7f417af8
Bbubnuorexa LHOK
8 DyHiciH. OCHOBHEIC NOHATHA > https://m.edsoo.ru/7f417af8
bubnuoreka LHOK
o DymKim. Hucnossie dynicin o https://m.edsoo0.ru/7f417af8
bubnuoreka LHOK
10 Tostopenne i 0bodmenue 6 2 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME = 102 6 0
9 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumenoBanue pa3jaeiioB U TeM K n (undposbie)
n/n NMPOrpamMmbl Bcero Oﬁﬂ TPOILHbIE pﬁaKanecmle o0pa3oBaTejibHbIE
padoThbI padoThI pecypesi
1 UYwucna u Berunciienus. JlelicrBurensHpie uncna 9 bubmorexa HOK
’ https://m.edsoo.ru/7f419d08
5 YpaBHEeHHUsT U HEpPABEHCTBA. YPaBHEHUSA C 14 1 bubnuoreka HOK
OJTHOM TIEPEMEHHOM https://m.edso0.ru/7f419d08
3 VpaBHeHnuss u  HepaBeHcTBa.  (CHCTEeMbI 14 1 bubnnoreka HOK
ypaBHCHHA https://m.edsoo.ru/7f419d08
bubnnoreka IHOK
4 VYpaBHeHus 1 HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f419d08
bubnuorexa LHOK
> Oymum 16 L https://m.eds00.ru/7£419d08
bubnnoreka [HOK
6 YucioBbIE OCIEN0BATEIBHOCTH 15 1 https://m.eds00.ru/7f419d08
7 [ToBTOpeHue, 0000mIeHNEe, cHUCTeMaTH3aIUs 18 1 bubnuorexa LHOK
3HAHUH https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME | 102 6 0
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INOYPOYHOE IINTAHUPOBAHUE

7 KJIACC
No Kosun4vecTBo 4acoB Jara JJeKTPpOHHBbIe HH(POBbLIE
W/ Tema ypoka Beero KonTpoabuble IlpakTuyeckue W3yeHus o0pasoBaTejbHbIe
padoThbI padoTbI pecypcbl
1 [ToHsiTHE paIMOHAILHOTO YKCIIA 1
2 Apudmernaeckue JIEUCTBUSA ¢ 4
panroHaTbHBIMU YUCIIAMH
3 Apudmernueckue JIEUCTBUSA c 9
palMoOHATEHBIMHU YUCIIAMH
4 Apudmernaeckue JefcTBUS c 9
palroHaIbHBIMU YHCIAMH
5 Apudmernueckue JIEUCTBUSA ¢ 4
palMoOHATFHBIMU YUCIIAMH
6 Apudmernaeckue JefcTBUsS c 9
parroHaIbHBIMU YUCIAMH
7 CpaBHeHUe, ynopsIouuBaHNe pallMOHAIbHBIX 1
qrcen
8 CpaBHeHUe, ynopsIouuBaHNe pallMOHAIbHBIX 1
qrcen
9 CpaBHeHHe, yIOPSIOYMBAHIE PAIIMOHATIBHBIX 1
qrcenl
10 CreneHsb ¢ HaTypajabHBIM [TOKA3aTEIEM 1 bubmmorexa LIOK
https://m.edsoo.ru/7f4211de
11 CreneHsb ¢ HaTypajabHBIM [TOKA3aTEIEM 1 bubmorexa LIOK
https://m.edsoo.ru/7f421382
12 CremneHnb ¢ HaTypaJbHBIM [TOKa3aTeIeM 1 bubmorexa LIOK
https://m.edsoo0.ru/7f42154e
13 CreneHsb ¢ HaTypajabHBIM [TOKA3aTEIEM 1 bubmmorexa LIOK
https://m.edsoo.ru/7f4218be
14 CreneHb C HATypaJIbHBIM MOKa3aTeIeM 1
15 Pemenue OCHOBHBIX  3aja4  Ha Ipobu, 1
IPOIICHTHI U3 PEATbHOM MPAKTUKH
16 Pemenne OCHOBHBIX 3amady  Ha jApobum, 1



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

MIPOLIEHTHI U3 PealbHOM MPaKTUKU

Pemenne OCHOBHBIX 3amad  Ha  JIpoOH,

17 MIPOLICHTHI U3 PEATbHOU MPAKTUKH 1
18 Pemenue OCHOBHBIX  3aja1  Ha Ipoow, 1
MIPOLICHTHI U3 PEATbHOU MPAKTHKU
19 [Ipu3Haku  ETUMOCTH, Pa3JIOKEHUS Ha 1
MHO>KUTEIH HATypPATbHBIX YUCEIl
20 [Ipu3Haku  ETUMOCTH, Pa3JIOKEHUS Ha 1
MHO>KUTEIH HATypPaIbHBIX YUCEIT
21 Peanbubie 3aBucumoctu. [lpsimas u oOpaTHas 1
MPOIOPITMOHATBHOCTH
29 Peanbnpie 3aBucumoctu. [Ipsmas u oOpaTHas 1
POMTOPIUOHATEHOCTH
23 Peanbubie 3aBucumoctu. [lpsimast u oOpaTHas 1
MPOIOPITMOHATBHOCTH
24 Peanbnpie 3aBucumoctu. [Ipsimas u oOpaTHas 1
MIPOMTOPIIMOHATEHOCTH
o5 KonTponbhas pabota o TeMe 4
"ParmonansHbIe ynca'
26 BykBeHHbIE BhIpaX)eHUs 1 BH6JI_HOTeKa HOK
https://m.edsoo.ru/7f41feec
27 Dopmyisl 1
28 Dopmyisl 1
29 [Tepemennsie. JomycTtumbie 3HAUEHUA 4
TIEPEMEHHBIX
IT BaHH BCHHBIX BBIPAKCHUM
30 pzii?aill):lig caKo6eOI< ?/Iyipimez[eﬁne HIZ)ZOGGHBI); 1 BH6H_HOTeKa HOK
CTATACMALX https://m.edsoo.ru/7f41fafa
[IpeoOpazoBaHne OYKBEHHBIX BBIPAKCHUIMA
31 pEEZKpI)I;TI/Ie CKOOOK I/IprI/IBe)IeHI/Ie HpO)IO6HI)D; 1 EH@I_HOTeKa LOK
CTATACMALX ttps://m.edsoo.ru/7f41fd70
[IpeoOpa3oBanre OyKBEHHBIX BBIPAKCHUH,
32 pacKpbITHE CKOOOK W MPUBEACHHUE MOJOOHBIX 1
craraeMbIX
33 [IpeoOpa3oBanne OyKBEHHBIX BbIpaxkeHui, 1



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

pacKpbITHE CKOOOK W MPUBEICHHUE MOJ00HBIX

cjaraeMbIX
34 CgoiicTBa  CcTemeHU C  HATypajbHBIM bubnmoreka HOK
HoKa3aTeaeM https://m.edso0.ru/7f421382
35 CpolicTBa  CTENEHM €  HATypaJbHBIM bubnuoTeka HOK
MOKa3areiaeM https://m.edsoo.ru/7f42154e
36 CgoiicTBa  CcTemeHW C  HATypajbHBIM bubnmoreka HOK
HoKa3aTeaeM https://m.edsoo.ru/7f4218be
bubnuoreka OK
37 MuorodeHb! https://m.edsoo.ru/7f42]2l76e
bubnuorexa OK
38 Muoroserbt https://m.edsoo.ru/7f42L2193O
39 Crnoxenue, BEIYNTAHHUE, YMHOXEHHUE bubnuoreka LHOK
MHOT'OYJIEHOB https://m.edso0.ru/7f422af2
40 CrnoxeHue, BBIYMTAHUE, YMHOXEHHUE bubnuoreka LHOK
MHOTOYJICHOB https://m.edsoo.ru/7f422cc8
a1 Cnoxenue, BBIYMTAHMUE, YMHOXEHHE bubnuoteka HOK
MHOT'OYJICHOB https://m.edsoo.ru/7f422fca
42 Cnoxenue, BBIYMTAHMUE, YMHOXEHHE bubnuoteka HOK
MHOT'OYJIEHOB https://m.edso0.ru/7f423182
43 DopMyIbl COKPAIIEHHOTO YMHOXKEHUS BH6JI_HOTeKa HOK
https://m.edsoo.ru/7f42432a
44 DopMyIbl COKPAIEHHOTO YMHOXEHUS BH6H_HOTCKa [IO0K
https://m.edsoo.ru/7f42464a
45 DopMyJIbl COKPAILIEHHOTO YMHOKEHUS BH6H_HOTCKa LIOK
https://m.edsoo.ru/7f424c12
46 DopMybl COKPAIEHHOTO YMHOXEHUS EH6H_HOTeKa HOK
https://m.edsoo.ru/7f424fd2
47 DopMyIbl COKPAIEHHOTO YMHOXEHUS BH6H_HOTCKa LOK
https://m.edsoo.ru/7f4251d0
48 PasnoxxeHre MHOrO4JICHOB HA MHOKHUTCIIH bubsmoreka HOK
https://m.edso0.ru/7f423312
49 PaznoskeHrne MHOTOWICHOB HA MHOYKUTEIIH bubmmorexa OK
https://m.edsoo.ru/7f4237fe
50 PaznoxeHnre MHOTOUYJICHOB Ha MHOKHUTEIIH bubnuoreka HOK
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https://m.edsoo.ru/7f4239de

51 Pa3noxeHne MHOrOYIeHOB HA MHOXKUTEIN
50 KoHntponbHas pabota o TeMe
"AnreOpanyeckue BbIpaxeHus"
53 VYpaBHeHue,  IpaBuiIa HpCOGp%OPaHHH
YpaBHEHUs1, PABHOCWJIBHOCTh YPaBHEHUN
54 JIuneitHoe YPaBHEHHE C 0;[H017£ IIEPEMEHHOM,
pelIeHUEe JIMHEMHBIX YPaBHEHUI
55 JIuneliHoe ypaBHEHHE C OAHOW MEPEMEHHOM, bubnuoreka LHOK
pelleHHE TMHEHHBIX YPaBHEHHIA https://m.edsoo.ru/7f420482
56 JInneiinoe YpaBHEHHE © 01{H017£ IIEPEMEHHON,
pelIeHUe JIMHEMHBIX YPaBHEHUI
57 Pemienue 3agayd ¢ mOMOIIbIO YPaBHEHHI bubmotexa HOK
https://m.edsoo.ru/7f42064e
58 Pewienue 3aga4 ¢ nOMOIIbIO YPAaBHEHHIT BH6H_HOTeKa TOK
https://m.edsoo.ru/7f420806
59 Pemenue 3a1a4 ¢ moMoIIsI0 ypaBHEHUH BH6H_HOTCK3 HOK
https://m.edsoo.ru/7f4209a0
60 Pemenue 3an1au ¢ momMoIpl0 ypaBHEHUN BH6H_HOTeKa HOK
https://m.edsoo.ru/7f420e6e
61 JIuneitHoe YpaBHEHHE c JIBYMSI bubnuoteka HOK
HepeMEHHBIMH U €ro rpaduk https://m.edso0.ru/7f427c32
62 JIuneiinoe ypaBHEHHE c IBYMsI bubnuoreka HOK
NIePEeMEHHBIMHU U €ro rpaduk https://m.edsoo0.ru/7f427e8a
63 Cuctema JByX JHMHEHHBIX YpPaBHEHHH C bubnuoteka HOK
JIByMs1 IEpEMEHHbBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema JByX JMHEHHBIX YpaBHEHUH C
JBYMSI TIEPEMEHHBIMU
65 CucremMa JByX JIMHEHHBIX YpaBHEHUH C
JBYMSI TIEPEMEHHBIMU
66 Cucrema JBYX JIMHEHHBIX YpaBHEHUH C
JBYMsI IEPEMEHHBIMU
67 Pemenue cucreM ypaBHEeHUH bubmotexa OK
https://m.edsoo.ru/7f4284de
68 Pemenue cucreM ypaBHEeHUH bubnuoreka [HOK
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https://m.edsoo.ru/7f42865a

bubnuoreka LHOK

69 Peutertite cctem ypasHemiit . https://m.edso0.ru/7f4287d6
70 Pemienue cucrem ypaBHEHHIA 1
71 Pewienue cucreM ypaBHEHUN 1
72 KontponbHast pabora mo Tteme "JluHeliHbie 1 bubnuoTeka HOK
ypaBHEeHHS" https://m.edsoo.ru/7f421044
. bubnuoreka LHOK
73 Koopyuwara otk Ha npsmoi . https://m.edsoo.ru/7f41de76
bubnuoreka HOK
“ HuciioBbie IPOMEKyTicH 1 https://m.edsoo.ru/7f41dff2
75 UucnoBble TPOMEKYTKH 1
76 Paccrossame  mMexay ~— IByMs — TOYKaMH 1
KOOPJAMHATHOU MPSIMOi
77 Paccrossame  Mexay — IByMs — TOYKaMH 1
KOOPJMHATHOU IIPSIMOI
78 IIpsMoyronbHass cucreMa KOOpPAMHAT Ha 1 bubnuoreka HOK
IIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpsmoyronpHas cuctemMa KOOpPAMHAT Ha 1 bubnuoreka HOK
IJIOCKOCTH https://m.edsoo.ru/7f41e42a
bubnuorexa LHOK
80 [Ipumeps! rpadukos, 3anannbix Gopmynamu | 1 hitps://m.eds0o.ru/7f41e8a8
bubnmoreka LHOK
81 [Tpumeps! rpadukos, 3aganHbix popmynamu | 1 https://m.eds00.ru/7f41ed80
82 [Tpumeps! rpadukos, 3a1anHbix popmynamu | 1
83 Urenue rpadvKoB peabHBIX 3aBUCHMOCTEH 1 bubmorexa HOK
https://m.edsoo.ru/7f41ea24
84 Urenue rpa)ukoB peabHbIX 3aBUCUMOCTEN 1
bubnuorexa LHOK
85 Tonsmie dyniciun L https://m.edsoo.ru/7f41ef06
86 I'paduk dysaxmm 1
N N bubnuoteka LHOK
87 Crofictea dynkuuii L https://m.edso0.ru/7f41f078
88 CgoiicTBa GHyHKIIUNA 1 bubmotexa HOK

https://m.edsoo.ru/7f41flfe
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. bubnuoreka OK
89 Juseitnas QysKima . https://m.edsoo.ru/7f42171282
. bubnuoreka OK
%0 Jluseiinas QysKima . https://m.edsoo.ru/7f42]#412
91 [Toctpoenue rpaduka TMHEHHON QyHKIIH 1 ﬁggg:l;l/(r)rr]rz(dasoo.ru 17 421(1)1(%12
92 [Toctpoenue rpaduka JMHEHHON QyHKIHH 1
93 I'padux bynkmmm y =|x| 1
94 ['paduk pynkuuu y =|x| 1
o | omEnma o ne e Koopmmera | [ BiGneres oK
https://m.edsoo.ru/7f41f50a
poBepoyHas paborta
96 Hrorosas KOHTPOJIbHAS paborta / 1 1 bubnuoreka HOK
Bcepoccuiickas mpoBepouHas paboTta https://m.edso0.ru/7f429c6c
97 IToBTOpEHNE OCHOBHBIX MOHSITUHA U METOIOB 1
Kypca 7 kiacca, 000011eHIe 3HaHH
98 [IoBTOpEHHE OCHOBHBIX NMOHATUNA U METOJOB 1 bubnuoreka HOK
Kypca 7 kinacca, 0000IIeHHE 3HAHUIA https://m.edsoo0.ru/7f429f32
99 IToBTOpEHHE OCHOBHBIX NOHATUH U METOIOB 1 bubnuoreka HOK
Kypca 7 kiacca, 00001IeHIEe 3HAHUI https://m.edsoo0.ru/7f42a0e0
100 IToBTOpEHNE OCHOBHBIX MOHSATUI H METON0B 4
Kypca 7 kiacca, 000011eHe 3HaH i
101 IToBTOpEHKHE OCHOBHBIX NOHATUH U METOLOB 1 bubnuoreka HOK
Kypca 7 kiacca, 00001eHIEe 3HAHUI https://m.edsoo.ru/7f42a27a
102 IToBTOpEHNE OCHOBHBIX NOHATHUH M METOIOB 1 bubnuoreka HOK
Kypca 7 kiacca, 00001IeHe 3HAaH A https://m.edso0.ru/7f42a900
OBILEE KOJIMYECTBO YACOB I10 102 5 0
[TPOTPAMME
8 KUIACC
KoanuecTBo yacoB ata JJeKTpOHHBbIe HH(POBbLIE
Nenn/m  Tema ypoka Beero KonTpoanHubie IlpakTuyeckune A— o0pa3oBaTe/bHbIE
padoThI padoThI pecypcbl
1 KBanpaTHblii KOpEHb U3 UHMCIIa 1 bubnmoreka HOK
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https://m.edsoo.ru/7f42d452

bubnuoreka LHOK

2 [TonsiTHE 006 UPPALMOHAILHOM YHCIIE 1 https://m.edsoo.ru/7f42eaaa
3 HecsTuuHbie PUOTKEHUS 1
UppalMOHANIBHBIX YHCET
4 Hecstuunbie npUOIMKEHUS 1
HPPalMOHATLHBIX YHCET
5 JlelicTBUTEIIbHBIC YHCIIA 1
6 CpaBHeHHE 1eHCTBUTENBHBIX YUCEI 1
7 CpaBHeHUE 1eHCTBUTENBHBIX YUCEI 1
8 Apudmerrdeckuii KBaJpaTHbIN KOPCHb 1
9 YpaBHeHue Buja x> = a 1
10 CpoiicTBa apu(pMETHUYECKHX KBAJAPATHBIX 1 bubnuoteka HOK
KOpHEi https://m.edsoo.ru/7f42d862
11 CpoiicTBa apu(pMETHUECKUX KBaJAPATHBIX 1 bubnuoreka HOK
KOpHei https://m.edso0.ru/7f42d862
12 [IpeoOpa3oBaHre UYMCIOBBIX BBIPAXKEHUH, 1 bubnuoreka HOK
COJICpIKAIINX KBAJPATHBIE KOPHH https://m.edsoo.ru/7f42dd26
13 [IpeoOpa3oBaHue YHCIOBBIX BBIPAKEHUI, 1 bubnuoreka HOK
COJepPIKAIINX KBAPATHBIC KOPHH https://m.edsoo.ru/7f42ded4
14 [IpeoOpa3oBaHrue 4YMCIOBBIX BBIPAXKEHUH, 1 bubnuoreka HOK
COJICpIKAIINX KBAJPATHBIE KOPHH https://m.edsoo.ru/7f42e0be
15 IIpeoOpa3oBaHue YHCIOBBIX BBIPAKEHUI, 1 bubnuoreka HOK
COZEPIKAIINX KBAIPATHBIC KOPHH https://m.edsoo.ru/7f42e262
16 CrteneHb ¢ 1eNIbIM MoKa3aTeeM 1 bubmotexa HOK
https://m.edsoo.ru/7f4354a4
CrannmaptHas 3amuch 4ucia. Pa3mepsr
17 Smeemapm et g0 soomiccn | 1 Bubmiorers LOK
https://m.edsoo.ru/7f436098
OOBEKTOB), HIUTENBHOCTH TPOIECCOB B
OKpY’KaIoIlleM MUpe
18 CBOICTBA CTEIIEHHU C IIEJILIM ITOKA3aTEIEM 1 Bubmioreia HOK
https://m.edso0.ru/7f435648
19 CBOMCTBA CTEIIEHHU C LIEJIBIM ITOKA3aTEIEM 1 Bubmuorexa LHOK

https://m.edso0.ru/7f435648
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bubnmoreka LHOK

20 CBOICTBA CTEIIEHHU C LIEJIBIM ITOKA3aTEIEM 1 hitps://m.eds00.ru/7f435648
21 CBOMCTBA CTEIIEHHU C LIEJIBIM ITOKA3aTEIEM 1 Enbmmorexa HOK
https://m.edsoo.ru/7f43599a
22 CBOICTBA CTEIIEHHU C IIEJILIM ITOKA3aTEIEM 1 Brbmioreia HOK
https://m.edsoo.ru/7f435ed6
23 KBanpaTHblii TpéxuiieH 1
24 KBanparuseiii TpéxuieH 1
o5 Paznoxxenne kBajpaTHOro TpEXUIEHA Ha 1 bubnuoreka HOK
MHOYKHUTEITH https://m.edsoo.ru/7f42fd38
26 PasnoxkeHne kBanpaTHOro TpEXWIEHAa Ha 1 bubnuoreka HOK
MHOXUTEIH https://m.edsoo.ru/7f42fd38
2 e g Cronemm. 1 Bumorexa LIOK
. " https://m.edsoo.ru/7f42ec80
KBanpatHblii TpexuieH
bubnuorexa OK
28 Anrebpairieckas 1pooe 1 https://m.edsoo.ru/7f43%1382
29 JlomycTuMble  3HAYEHUS  TEPEMEHHBIX, 1
BXOJSIINX B alreOpanyecKue BoIpaKCHUS
30 JlomycTMble  3HAYEHHUS]  TIEPEMEHHBIX, 1
BXOJIAIIUX B alre0pandecKkue BhIPpaXKEeHUS
31 OcHoBHOE CBOIiCTBO anredpandeckoit apodu = 1 ﬁgg\fﬁ;;l%ioo.m 17§ 43]6180(2 Ié
N bubnmmoreka OK
32 Coxpamere npodeit 1 https://m.edsoo.ru/7f43%)1a8a
. bubnuorexa OK
33 Coxpamenne apodeii . https://m.edsoo.ru/7f43]éf44
N bubnmmoreka OK
34 Coxpamere npodeit 1 https://m.edsoo.ru/7f43%)1f44
35 CioxeHne, BBIUMTAHUE, YMHOXKEHUE U 1 bubnuoteka HOK
JeJIeHue anreOpandecKux Apooei https://m.edso0.ru/7f43128c
36 CnoxeHue, BbIYUTAHUE, YMHOXKEHUE U 1 bubanoreka LHOK
JeNICHHUE anreOpandecKux Apooeit https://m.edso0.ru/7f4315c0
37 CioxeHne, BBIUMTAHUE, YMHOXKEHUE U 1 bubnnoreka [HOK

JeNeHre areOpandeckux Apooeit

https://m.edsoo.ru/7f4318c2
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38 CioxeHne, BBIUMTAHUE, YMHOXKEHUE U bubnnoreka [HOK
JeJICHHE areOpandecKux Apooeit https://m.edsoo.ru/7f431a20
39 [IpeoOpa3oBanue BBIpAKEHHH, COJEPKAIIUX bubnuoreka HOK
anrebpanyeckue Apodu https://m.edsoo.ru/7f43259c
40 [IpeoOpazoBanue BBIPAKECHUM, COACPKAITUX bubnuoTeka HOK
anredpandeckue Apoou https://m.edsoo.ru/7f432736
41 [IpeoOpa3oBanue BBIpaKEHHH, COJEPKAIIUX bubnmoreka HOK
anrebpanyeckue Apoodu https://m.edsoo.ru/7f432736
42 KonrponbHas pabota o TeMe bubnmoreka HOK
"Anrebpanyeckas 1poon" https://m.edsoo.ru/7f431d36
43 KBanpatHoe ypaBHeHuE BH6H_HOTeKa HOK
https://m.edsoo.ru/7f42eela
44 Henonnoe kBagpaTHOE ypaBHEHUE BH6H_HOTeKa HOK
https://m.edsoo.ru/7f42eela
45 Hemnonnoe kBagpatHoe ypaBHEHUE BH6JI_HOTeKa HOK
https://m.edsoo.ru/7f42eela
46 dopmyna KopHEl KBapaTHOTO ypaBHEHUS BH6H_HOTCK3 I1O0K
https://m.edsoo.ru/7f42f158
47 dopMyna KOpHEW KBapaTHOTO YpaBHEHHUs BH6H_HOTCKa IOK
https://m.edsoo.ru/7f42{3f6
48 dopmyna KopHEel KBapaTHOTO ypaBHEHUS BH6H_HOTeKa LIOK
https://m.edsoo.ru/7f42f5a4
bubnuoteka OK
49 Teopewa Buera https://m.edsoo.ru/7f42]flef0
bubnmnoreka OK
50 Teopema Buera https://m.edsoo.ru/7f43]éo76
51 Pemrenne  ypaBHeHWH, CBOIAINMXCA K bubnuoreka HOK
KBaJ[paTHBIM https://m.edsoo.ru/7f43c542
52 Pemienue  ypaBHEHUi, CBOIAIIMUXCS K bubnuorexa LHOK
KBaJIpaTHBIM https://m.edsoo.ru/7f43c3d0
53 IIpocreitmne IpoOHO-palOHaIbHBIE bubnumoreka HOK
YpaBHCHHSI https://m.edsoo.ru/7f4328¢c6
54 [Ipocreitmme JTPOOHO-PAIIMOHATIEHBIE bubnuoteka HOK
ypaBHCHHUSI https://m.edsoo.ru/7f432b6e
55 PemieHue TEKCTOBBIX 3a7ad C MOMOIIBIO bubnuoreka HOK
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KBaJIpaTHBIX YpaBHEHHM

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

56

57

Pemenne TEKCTOBBIX 3alad C IIOMOLIBIO
KBaJPAaTHBIX YPaBHEHUU

KonrponsHast pabota no teme "KBanparusie
ypaBHEeHUs"

bubnuoreka LHOK
https://m.edsoo.ru/7f42f8f6

bubnuorexa LHOK
https://m.edso00.ru/7f4301f2

58

Jluneitnoe ypaBHEHHE c JIBYMSI
MEPEeMEHHBIMH, €ro rpaduk, mpUMeps
pelleHrs YpaBHEHUH B IENbIX YUCIIaX

59

60

61

JIuneitnoe YpaBHEHHE c JIBYMsI
MEPEeMEHHbIMH, €ro rpaduk, mnpuMepbl
pelIeHus] ypaBHEHHH B IEJIBIX YUCTIAX

Jluneitnoe YpaBHEHHUE c JIBYMSI
MEPEeMEHHbIMH, €ro rpaduk, mnpuMepbl
pelIeHus] ypaBHEHHH B IEJIBIX YUCITIAX
Pemenue  cucteM  ABYyX — JIMHEWHBIX
ypaBHEHUH C IByMS IEpeMEHHBIMH

62

63

Pemenne  cucreM = IByX  JIMHEHHBIX
YpaBHEHUH € ABYMS NIEPEMEHHBIMU
Pemrenne  cucteM  ABYyX — JIMHEWHBIX
YPaBHEHUI C IByMS IEPEMEHHBIMU

64

[IpuMepsl pelieHns CUCTEM HEINHEWHBIX
YPaBHEHUH C ABYMsl IEPEMEHHBIMU

65

66

67

68

IIpumepsl pemieHuss CUCTEM HEJINHEHHBIX
YpaBHEHUH ¢ ABYMS NTEPEMEHHBIMU

I'padmyeckas mHTEprpeTalysi ypaBHEHHUS C
JIBYMsI IIEPEMEHHBIMA M CUCTEM JIMHEWHBIX
YPaBHEHUH C JBYMS IEPEMEHHBIMU
I'padmyeckas mHTEprpeTalysi ypaBHEHHUS C
JIBYMsI IIEPEMEHHBIMU M CUCTEM JIMHEWHBIX
YPAaBHEHUH C ABYMS IEPEMEHHBIMHU

Pemenne TEKCTOBBIX 3alad € IOMOIIBIO
CUCTEM YpaBHEHUI

bubnnoreka [HOK
https://m.edsoo.ru/7f43d6d6

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

69

Pemenne TEKCTOBBIX 3amad € IOMOIIBIO
CUCTEM YpaBHEHUI

70

Pemrenue TEKCTOBBIX 3afady C TOMOIIBIO
CHUCTEM ypaBHEHUU
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71 UwucoBble HEPAaBEHCTBA U UX CBOMCTBA 1
72 UwucioBble HEPABEHCTBA U UX CBOMCTBA 1
73 HepaBeHcTBO ¢ 0/1HOM TIepeMEHHOM 1
74 JIuHelinble HEpPaBEHCTBA C OTHOH 1 bubanorexa HOK
NEPEMEHHOM U UX pelIcHHe https://m.edso0.ru/7f42c692
75 JIuHelinble HEpPaBEHCTBA C OTHOH 1 bubanoreka HOK
NEPEMEHHOM U UX pelIcHHe https://m.edsoo0.ru/7f42c840
76 JIuneitnbie _ HepaBeHCTBa c OIHOM 1
MIEPEeMEHHON U UX pelIeHHe
77 CucreMbl JIMHEHHBIX HEPABEHCTB C OJIHOU 1 bubnuoreka LHOK
MEPEMEHHOM M UX peIICHHE https://m.edsoo.ru/7f42ch88
78 Cucrtembl JIMHEWHBIX HEPABEHCTB C OJHOMU 1 bubnuoteka HOK
[IEPEMEHHOMN M UX PEILICHHE https://m.edsoo.ru/7f42cd2c
79 Cucremsl JIUI/IHeﬁHLIX HEPaBEHCTB C OJHOU 1
MIEPEMEHHON M UX PEIICHHE
B0 mepmencrsa u m cucren na aerono 1 Bubmaorers LOK
. https://m.edsoo.ru/7f42c9e4
psiMOi
Bl mepmencrsa u i cucren na microsorl 1 Bubmiorers LOK
. https://m.edsoo.ru/7f42c9e4
psiMOH
KonTponbHas pabota o TeMaM
82 "HepasenctBa. Cuctembl ypaBHEeHH" 1
bubnuoteka OK
83 Tomsrre Gymxim . https://m.edsoo.ru/7f43§012
84 O6nacte  ompeneieHWss U MHOKECTBO 1 bubnnoreka HOK
3HAYCHHUH QYHKIHH https://m.edsoo.ru/7f433d84
85 CriocoOb1 3amanust pyHKITHIA 1
86 I'paduk ynkumm 1
87 CpoiicTBa (YHKIIMU, MX OTOOpakeHHE Ha 1
rpaduke
88 Urenue u noctpoeHue rpadukoB GyHKIIHNA 1
89 [Tpumepsr rpa¢uKoB byHKIIHH, 1
OTPaXAIOIIKX PeaIbHbIE IPOLIECCHI
90 OyHKIMM, OIHUCHIBalOIIME mpsMmyro u 1 bubnmoreka HOK



https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
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https://m.edsoo.ru/7f42c9e4
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obpaTtHyio MIPOMOPIIMOHAIEHBIE https://m.edsoo.ru/7f434bbc
3aBHCUMOCTH, UX IpaduKu
91 l'umep6ona 1
bubnmoreka OK
92 I'nnepbona L https://m.edsoo.ru/7f43]i3e2
bubnuoreka OK
93 I'padux dymxuam y = x* . https://m.edsoo.ru/7f4314_11572
=2 = x3 =V = .
94 ;I}))};I(i)l;iipcllcz)/e p);I_’LIg/HI/Ie )}(’p,a]ZHeHI/II;I( ,I/IyCI/ICT|§1\|; 1 bubmorexa LIOK
N https://m.edso0.ru/7f434d38
YPaBHEHUN
95 kypeos T n§ kasecon, ofoGuene snan | 1 ) BuGmorera LIOK
N ’ https://m.edsoo.ru/7f4371aa
Bcepoccuiickas npoBepouHas paboTta
96 Hrorosas KOHTPOJIbHAS pabota / 1 1 bubnuoreka HOK
Bcepoccwuiickas mpoBepouHas paboTta https://m.edsoo.ru/7f434eb4
97 [ToBTOpEHNE OCHOBHBIX NOHATUHI U MGTOI\IIOB 1
KypcoB 7 u 8 Ki1accoB, 0000IIeHre 3HAHUN
98 IToBTOpEHNE OCHOBHBIX IOHATUH U METOLOB 1 bubnuoreka HOK
KypcoB 7 u 8 Ki1accoB, 00001IeHNE 3HAHUI https://m.edso0.ru/7f43736¢
99 IToBTOpEHNE OCHOBHBIX IOHATUH U METOOB 1 bubnuoreka HOK
KypcoB 7 u 8 Ki1accoB, 0000IICHNE 3HAHUI https://m.edso0.ru/7f437510
100 [ToBTOpEHNE OCHOBHBIX NOHATHUI U METOJOB 1 bubnuoreka HOK
KypcoB 7 u 8 KJIacCOB, 0000IIIeHNE 3HAHU I https://m.edsoo.ru/7f4376b4
101 IToBTOpPEHNE OCHOBHBIX IOHATHUH U METOOB 1 bubnuoreka HOK
KypcoB 7 u 8 Ki1accoB, 00001IeHNE 3HAHUI https://m.edsoo.ru/7f436b88
102 [ToBTOpEHNE OCHOBHBIX NOHATHUI MU METOJOB 1 bubnuoreka HOK
KypcoB 7 u 8 Ki1accoB, 0000IIeHHEe 3HAHUN https://m.edso00.ru/7f437858
OBIIEE KOJIMYECTBO YACOB I10 102 6 0
[TPOPAMME
9 KJIACC
N KoanuecTBo 4acoB Jlara JJeKTpOHHBbIe HH(POBbLIE
n/m Tema ypoka Beero Koutpoasnbie IlpakTnueckue u3yuenus o0pasoBaTejbHbIe
padoThI padoThI pecypcel
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PanmionaneHble  4mMCia,  WppanMoOHAIbHBIC

bu6mmoreka [IOK

1 YHCIa, KOHEYHEIE M OECKOHEYHBIE IECIATHYHBIE https://m.edsoo.ru/7f43a31e
npodu
MHoXxecTBO INEUCTBUTENBHBIX YHCelT, bu6mmoreka [IOK
2 JICHCTBUTEIbHBIE YHCIA KakK OCCKOHEUYHBIC https://m.edsoo.ru/7f43a31le
JECATUYHBIC TPOOH
B3anmMHO 0HO3HAYHOE COOTBETCTBHE MEXKIY bu6mmoreka [IOK
3 MHOJKECTBOM  JICHCTBUTCIBHBIX YHCEI U https://m.edsoo.ru/7f43a31le
MHO»ECTBOM TOUYEK KOOPAMHATHOU MPSIMOKH
CpaBHeHue IENCTBUTEIILHBIX qyHcel, bu6mmoreka [IOK
4 apu(METHUCCKHUE JeHCTBUS c https://m.edsoo.ru/7f43a31e
W CTBUTEILHBIMHA YUCIIAMH
5 [Tpubmmxénnoe 3HAYEHHE BEJINYUHBI, bubnnorexa [HOK
TOYHOCTD IPUOIMKEHUS https://m.edsoo.ru/7f43a31e
6 OxpyrieHue yncesn bubmorexa [IOK
https://m.edsoo.ru/7f43a31e
7 Oxkpyrnenue ymncen bubmorexa [TOK
https://m.edsoo.ru/7f43a31e
8 IIpukunka 51 OILIEHKa pe3ylbTaToB bubnuoreka [IOK
BBIUUCIICHHIA https://m.edsoo.ru/7f43a31e
9 [puxuaxa u OIICHKA pe3yNbTaToB bubnnoreka [JOK
BBIUUCIICHUH https://m.edsoo.ru/7f43a31e
10 Jluneitnoe ypaBHeHue. PelnieHue ypaBHEHHI, bubnuotex HOK
CBOJAIINXCS K TUHEHHBIM https://m.edsoo.ru/7f43bf66
11 JIuneliHoe ypaBHeHuMe. PemieHue ypaBHEHHI, bubnuoreka [IOK
CBOIAIIUXCS K TUHEHHBIM https://m.edsoo.ru/7f43a31e
12 KBagparnoe YpaBHEHHUE. Pemenne bubnnoreka [JOK
ypaBHEHUH, CBOJIANINXCS K KBAJAPATHBIM https://m.edsoo.ru/7f43a31e
13 KBanpatHoe yYpaBHEHHUE. Pewenne bubnuoreka HOK
ypaBHEHU#, CBOISIIMXCS K KBaJPATHBIM https://m.edso0.ru/7f43c542
14 bukBanpaTHbie ypaBHEHUS bubmorexa HOK
https://m.edso0.ru/7f43c3d0
15 bukBanpaTHbie ypaBHEHUS bubmorexa HOK
https://m.edso0.ru/7f43c3d0
16 IIpuMepsl penieHuss ypaBHEHUN TpeTbeUd U bubnuoreka [IOK

4eTBEPTOM  CTENMEHEHW  pa3JIOKEHHEM  Ha

https://m.edsoo.ru/7f43a31e
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MHOXHUTCIIN

[Ipumepsl pellieHUsT ypaBHEHUU TpPEThbed H

bu6mmoreka [IOK

17 4eTBEPTON  CTEMEHEeH  pa3lioKCHUEM  Ha https://m.edsoo.ru/7f43a31e
MHOKUTEIH
18 Pemenue 1poOHO-palMOHANIBHBIX YpaBHEHHHA bubmorexa HOK
https://m.edso0.ru/7f43c9b6
19 Pemenue npoOHO-paninoHaNbHBIX YPaBHEHHUI bubimotexa HOK
https://m.edso0.ru/7f43c9b6
20 Pemrenue TekcTOBBIX 3agau alreOpanyecKuM bubmumoreka [IOK
METO/IOM https://m.edsoo.ru/7f43a31e
21 Pemennie TEKCTOBBIX 3agad aiareOpanyecKum bubnnoreka [JOK
METO/IOM https://m.edsoo.ru/7f43a31e
29 Pemenne TekcTOBBIX 3amad anreOpandecKuM bubnnorexa [HOK
METO/IOM https://m.edsoo.ru/7f43a31e
23 KonTponbnas padora mo teme "YpaBHeHHS ¢ bubnunoreka [JOK
OJIHO# nepeMeHHOR" https://m.edsoo.ru/7f43a31e
24 VYpaBHeHHe € JBYMsS TEPEMEHHBIMH M €r0 bubnuoteka HOK
rpapuk https://m.edsoo.ru/7f43d0b4
o5 VYpaBHeHHe € JBYMsS TEPEMEHHBIMH M €r0 bubnuoreka HOK
rpaduk https://m.edsoo.ru/7f43d0b4
26 Cucrema qByX JTUHEHHBIX YPAaBHEHUH C IBYMs bubnuoreka [IOK
NePEMEHHBIMH U €€ pelleHne https://m.edsoo.ru/7f43a31e
7 Cucrema AByX JIMHEWHBIX YpaBHEHUH C ABYMS bubnuorexa [JOK
MIEPEMEHHBIMH U €€ pelleHHe https://m.edsoo.ru/7f43a31le
8 Cucrema qByX JTMHENHBIX YPaBHEHUN C IBYMs bubnuoreka [IOK
MePEMEHHBIMH U €€ pelicHne https://m.edsoo.ru/7f43a31e
29 CucreMa AByX JTUHEUHBIX YPABHEHUU C IBYMS bubnuoreka [JOK
NIEPEMEHHBIMH U €€ pelleHHe https://m.edsoo.ru/7f43a31le
I i oo 10K
’ https://m.edsoo.ru/7f43d23a
CTETEeHU
o | oo ciea ey Yoo, oo i e
’ https://m.edsoo.ru/7f43d55a
CTETEeHU
32 Pemenue cucteM nByX ypaBHEHHH, OJHO W3 bu6mmorexa [JOK
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KOTOpBIX JIMHEWHOE, a JApyroe — BTOPOM
CTCIICHHU

Pemienue cucrem IByX ypaBHEHHMH, OJHO W3

https://m.edsoo.ru/7f43a31e

bubmuorexa [JOK

33 KOTOPBIX JIMHEWHOE, a Apyroe — BTOPOi https://m.edsoo.ru/7f43a31e
CTENEHU
34 I'paduueckas ~ WHTEpHpeTAs]  CHUCTEMBI bubmumoreka [IOK
YpaBHEHHI C IBYMSI IIEPEMEHHBIMU https://m.edsoo.ru/7f43a31e
35 Pemenne TEKCTOBBIX 3a/iay anreOpanvecKum bu6mmoreka [IOK
criocooom https://m.edsoo.ru/7f43a31e
36 Pemennie TEKCTOBBIX 3agad aiareOpanyecKum bubnnoreka [JOK
criocooom https://m.edsoo.ru/7f43a31e
37 KontponbHast pabora no teme "Cucremsl bubnnorexa [HOK
ypaBHEHHA" https://m.edsoo.ru/7f43a31e
38 YucnoBbie HEPAaBEHCTBA U X CBOKWCTBA bubmorexa LHOK
https://m.edsoo.ru/7f43a31e
39 YucnoBble HEPABEHCTBA U UX CBOMCTBA bubmorexa HOK
https://m.edsoo.ru/7f43ad5a
40 JInHeliHbIE HEpAaBEHCTBA C OAHOW NIEPEMEHHOU bubnuoreka HOK
U UX pPELICHUE https://m.edsoo.ru/7f43af08
1 JInHeliHbIE HEpAaBEHCTBA C OAHOW NIEPEMEHHOU bubnuoreka HOK
U UX pPEUICHUE https://m.edsoo.ru/7f43af08
42 JIuHeliHble HEpABEHCTBA C OJHOM MEPEMEHHOM bubnuoteka HOK
U HX pelIeHue https://m.edsoo.ru/7f43af08
43 Cucrembl JHMHEMHBIX HEPABEHCTB C OJIHOM bubnmoreka [JOK
MePEMEHHOMN U UX pelIeHHe https://m.edsoo.ru/7f43a31e
44 CucreMbl JMHEHWHBIX HEPABEHCTB C OJHOH bubmuotexa [JOK
NEPEMEHHON U UX peleHne https://m.edsoo.ru/7f43a31le
45 Cucrembl JHMHEMHBIX HEPABEHCTB C OJIHOM bubnmoreka [JOK
MePEMEHHOMN U UX pellIeHHe https://m.edsoo.ru/7f43a31e
46 KBanpaTHble HEpaBEHCTBA U X PELLIEHUE BH6H_HOTeKa HOK
https://m.edso0.ru/7f43b098
47 KBagparHbie HEpaBEHCTBA U UX PEIICHUE BH6H_HOTeKa HOK
https://m.edsoo.ru/7f43b21e
48 KBanpaTHble HEpaBEHCTBA U UX PELLIEHUE bubmmorexa HOK

https://m.edsoo.ru/7f43b5a2
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bu6mmoreka [IOK

49 KBanparHpie HEpaBEHCTBA U UX PEIICHUE hitps://m.edsoo.ru/7f43a31e

50 KBaaparHpie HEpaBEHCTBA U UX PEIICHUE BH6H_HOTeKa 0K
https://m.edsoo.ru/7f43a31e
51 I'paduueckass mHTEpHIpeTanuss HEPABEHCTB W bubnuoTeka HOK
CHCTEM HEPABEHCTB C JIByMsl IIEPEMEHHBIMU https://m.edsoo.ru/7f43b098

I'paduueckas mHTEpHpeTanysi HEPaBEHCTB H bubmumoreka [IOK
52 CHCTEM HEPABEHCTB C IBYMs [IEPEMEHHBIMHU https://m.edsoo.ru/7f43a31e
53 KonTponbnas padora no teme "HepaBencrsa" Eggg?/ﬁéezasg)?’ﬁﬂ f43231e
54 KBampatnunas ¢yskuus, e€ rpaduk u bubnuoreka HOK
CBOMCTBA https://m.edso0.ru/7f4396c6
55 KBagpartuunas ¢ysknus, e€ rpadpuk wu bubnuoreka HOK
CBOWCTBa https://m.edso0.ru/7f439842
56 KBampatnunas ¢yskuus, e€ rpaduk u bubnuoreka HOK
CBOMCTBA https://m.edso0.ru/7f4399b4
57 [TapaGoia, kKOOpaAUHATHI BEPIIMHBI 1apaldoJIbI, bubnnoreka HOK
OCh CHMMETPHUH MapadoIIbl https://m.edsoo.ru/7f43%eb4
58 [TapaGoia, kKOOpaAUHATHI BEPIIMHBI 1apaldoJIbI, bubnuoreka HOK
0Ch CHMMETPHUH T1apadoJIbI https://m.edsoo.ru/7f43a03a
59 [Tapabona, kKoopAMHATHl BEPLIMHBI MapadoIIbI, bubnuoreka [HOK
OCh CHMMETpPHUH MapadoIIbl https://m.edsoo.ru/7f43alac
60 [TapaOoia, kKOOpaAUHATHI BEPIIMHBI 1apaldoJIbI, bubnuoreka HOK
0Chb CUMMETpPHUU MapaloJibl https://m.edsoo.ru/7f43a31e
61 [Tapabona, KoopAXHATHI BEPIIMHBI MapadoIIbI, bubnuoreka HOK
OCh CHMMETpPHUH MapadoIIbl https://m.edsoo0.ru/7f43a526

62 [Tapaboina, KoOpaAUHATHI BEPIIMHBI apaloJIbI, bubanoreka [JOK
0Chb CUMMETpPHUU NapaloJibl https://m.edsoo.ru/7f43a31e

63 I'padukn pynkumii: y = kx, y = kx + b, y=k/x, bubmuorexa [IOK
y=xX>, y=VX, y=[X| https://m.edsoo.ru/7f43a31le

64 I'padpuxu pynkumit: y = kx, y = kx + b, y=k/x, bubnuoreka [IOK
y=X3, y=VX, y=[X| https://m.edsoo.ru/7f43a31e

65 I'paduxu pynknuii: y = kx, y = kx + b, y=k/x, bubmuorexa [JOK
y=X>, y=VX, y=[X| https://m.edsoo.ru/7f43a31e

66 I'paduku pynkumit: y = kx, y = kx + b, y=k/x, bubnumoreka [IOK



https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a526
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a31e

y=x°, Y=VX, y=[X|

https://m.edsoo.ru/7f43a31e

67 I'paduxu pynknuii: y = kx, y = kx + b, y=k/x, bubmuorexa [JOK
y=x3, y=VX, y=[X| https://m.edsoo.ru/7f43a31e
68 I'paduxu pynkumit: y = kx, y = kx + b, y=k/x, bubmumoreka [IOK
y=x3, y=vX, y=[X| https://m.edsoo.ru/7f43a31e
" " bubnuoreka LHOK
69 KonrponsHas padora o teme "®@yHkuun https://m.edsoo.ru/7f43ab84
70 [ToHsiTHE YUCIIOBOM MOCIIEO0BATETLHOCTH bubmorexa HOK
https://m.edsoo.ru/7f43e6c6
71 3ajaHue MoCIe0BaTeIbHOCTU PEKYPPEHTHOM bubnuoteka HOK
bopmyiioii u hopmyItoii N-ro YieHa https://m.edsoo.ru/7f43ebda
72 Apudmernueckas u reoMeTpudecKas bubnuoreka HOK
pOrpeccun https://m.edsoo.ru/7f43ed7e
73 Apudmernuaeckas u reoMeTpuyecKas bubnuoreka HOK
IPOrpeCcCcuu https://m.edsoo.ru/7f43f3b4
o | o o o spuernech Bibmorss oK
’ https://m.edsoo.ru/7f43f58a
N 4JIEHOB
@opMyJibl N-TO  YJIEH HU(PMETHUECKON U
75 re((;llz/lezgnquKocl)ﬁ nlf(fr;ecggﬁq)c;MMHe (;Ie(;)BLIX bubmorexa IOK
’ https://m.edsoo.ru/7f43ef2c
N WICHOB
@opMyJibl N-TO  YJIEH HU(PMETHUECKON U
76 re((;llz/lezgnquKocl)ﬁ nlf(fr;ecggﬁq)c;MMHe (;Ie(;)BLIX bubmorexa [OK
’ https://m.edsoo.ru/7f43f0c6
N 4WICHOB
[ |t e el Biomoa 1ok
’ https://m.edsoo.ru/7f43f72e
N 4WICHOB
| o v o sy T
’ https://m.edsoo.ru/7f43f8a0
N 4WICHOB
N3o0pakeHne 4YIeHOB apuPMETHUYECKON u bubmuorexa [JOK
79 TEOMETPUYECKON MPOrpecCHil TOYKaMH Ha https://m.edsoo.ru/7f43a31le
KOOPJMHATHOM IIOCKOCTH
N3o00paxkeHne dYieHOB apu(pMETHUYECKOH W bubnmoreka [JOK
80 TE€OMETPHUECKOM MPOTrPecCHil TOYKaMH Ha https://m.edsoo.ru/7f43a31e

KOOPJAMHATHOM INIOCKOCTH
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bu6mmoreka [IOK

81 JIuHEHHBIN ¥ SKCIOHCHITMAIBHBIA POCT hitps://m.edsoo.ru/7f43a31e
82 Cno>kHbI€ TTPOIICHTHI Enbmmorexa TIOK
https://m.edsoo.ru/7f43fe0e
83 CnosxHBIC TPOLICHTHI Brbmioreia HOK
https://m.edsoo.ru/7f4401a6
84 KonrponsHast pabora mo Teme "UmciaoBbie bubnmoreka HOK
[OCJIEA0BATEIBLHOCTH " https://m.edsoo.ru/7f4404f8
[ToBTOpenue, 00OOIIEHHE U CHUCTEMAaTH3AIU bubmumoreka [IOK
85 3HaHWW. 3amuch, CpaBHEHHE, JACHCTBHI C https://m.edsoo.ru/7f43a31e
JENACTBUTEILHBIMU YUCIAMH, YUCI0Bas
psiMast
86 [ToBTOpeHHe, 0000IIEHHE U CHCTEMAaTH3ALUS bubmuoreka [JOK
3HaHuU. [IpOIICHTBI, OTHOIICHUS, TPOMIOPLIUH https://m.edsoo.ru/7f43a31e
87 [ToBTOpenue, 00OOIIEHHE U CHUCTEMAaTH3AIU bubnnorexa [HOK
3HaHuil. OKpyriieHue, NPUOIMKEHUE, OIICHKA https://m.edsoo.ru/7f43a31e
| Mo, e 1 s Bimorss oK
i https://m.edsoo.ru/7f443b12
apu(pMeTHYECKHM CIIOCOO0OM
o | o, e s e
i https://m.edsoo.ru/7f443cd4
apu(pMeTHYECKIM CIIOCOO0OM
HOBTOPGHI/IG, 00001IeHNe U CHUCTEMATHU3AIUS EubimoTeka [TOK
90 3HAHHUM. Pemrenne  TEKCTOBBIX  3ajaad )
https://m.edsoo.ru/7f443fea
apudmeTnyecKkuM crnocodom
IToBTOpEHHN HUE ¥ CHCTEMaTH3aIlHs
91 3H(;HI/(I)I§ ) F[el;egggggcl)iaH;e Zm?egpzuq:ﬁnx bubmorexa LIOK
- https://m.edsoo.ru/7f4441ca
BBIpKEHUH, TOMYyCTUMBIC 3HAUCHHS
o | Lo cGobmeme « cum ——
Lo https://m.edso00.ru/7f444364
BBIpKEHUH, TOMYyCTUMBIC 3HAUCHHS
o | Lo cGobmeme & curmrates T —
. https://m.edsoo.ru/7f4446f2
BBIPKCHUH, TOMMYCTUMbBIC 3HAYCHHSI
94 [ToBTOpEeHME, 0000IEHNE W CUCTEMATH3AIUS bubanoreka LHOK

sHanuid. [IpeoOpazoBanue anredbpanvecKux

https://m.edsoo.ru/7f444a94
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Bprﬂ)KCHHfI, JOIMYCTHUMBIC 3HAYCHUA

[ToBTOpeHMe, 0000IIEHNE W CUCTEMATH3AIUs

95 3HaHuid. @DyHKUIUU: [OCTpoeHMe, cBoiicTBa 1 bubmmorexa LIOK
' N ’ https://m.edsoo.ru/7f444c56
U3YYEHHBIX (PYHKIMIA
o | oo, i x s | Bimorss o
A P ’ https://m.edsoo.ru/7f444f44
W3YYEHHBIX (PYHKIMIA
| oo, i x s | Bimorss o
+ YHRIME. P ’ https://m.edsoo.ru/7f44516a
U3YYEHHBIX (PYHKIMI
o | e o 1 o | Bicnoras 10K
AR P ’ https://m.edsoo.ru/7f4452e6
M3YYEHHBIX (PYHKITHIA
o | Lo, obobmeme u cnemaarmans | S —
P P P https://m.edso0.ru/7f445516
UX CUCTEM
[ToBTOpEeHne, 000OIIEHNE U CHCTEMaTU3ALUs bubnnorexka [JOK
100 3HaHui. ['paduueckoe pemienue ypaBaeHuii u 1 https://m.edsoo.ru/7f43a31e
UX CUCTEM
bu6mmorexa [IOK
101 HToroBasi KOHTpoOJIbHASA paboTa 1 https://m.edsoo.ru/7f43a31e
. bubmuorexa [JOK
102 O000111eHIE U CUCTEMATH3AIlU 3HAHUI 1 hitps://m.edsoo.ru/7f43a31e
OBILIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME
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MPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHSA OCHOBHOM
OBPA30OBATEJIbHOM ITPOT'PAMMBI

7 KUIIACC
Kon .
IpOBEPHEMOro IIpoBepsiembie _ TIpeIMeTHble  Pe3yJILTATHI  OCBOEHHs  OCHOBHO
o0pa3oBaTe/IbHON NMPOrPaMMbl OCHOBHOI0 00111ero 00pa3oBaHus
pe3yJbTara
1 Yucna v BIYMCIECHUS
11 Bb{HOJ‘IHﬂTB, coyerass yCTHble M IMCbMEHHBIE IPUEMBI, apUPpMeTHUYECKHUE
JEICTBUS C pallMOHAJIbHBIMU YHCIAMHU
HaxonuTe 3HaueHUs 4YHUCIOBBIX BBIPAKEHUH, NPUMEHATh pPa3HOOOpPa3HbIE
1.2 crocoObl ¥ TNPHUEMBI  BBIUMCIECHUS 3HAYCHWHA JAPOOHBIX  BBIPAKEHUH,
coJiepxKalmx oObIKHOBEHHbIE U JECATUYHbIE pOOH
[Tepexoauth OT OxHOW (HOPMBI 3amucu 4Yucesl K JIpyroi (mpeoOpa3oBHIBATH
1.3 JNECATUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO JIECATUYHYIO JPOOb)
14 CpaBHUBATh U YIOPSAJOYNBATH PALIMOHAJIBHBIE YUCIIA
1.5 OxpyrisTh unucna
BBINONHATE NPUKHUIKY U OLICHKY PE3yJbTaTa BBIYMCIEHUMN, OLEHKY 3HAYEHUUN
1.6 YKCJIOBBIX BBIPAXKCHUN. BBINOIHATH 1€HCTBUSA CO CTENEHSIMHU C HAaTypalbHbIMU
II0Ka3aTeNsIMU
17 ITpyuMeHATh MpU3HAKU NEIMMOCTH, Pa3jI0KEHUE HA MHOXHUTEIN HATYpPaJbHBIX
qrces
Pemarbs mnpakTUKO-OpUEHTHPOBAHHBIE 3aJa4M, CBA3aHHBIE C OTHOILIEHUEM
18 BEMMYHH, NPONOPLMOHANBHOCTBIO BEMYHUH, NPOLEHTAMH, HHTEPIPETHPOBATH
pe3ysbpTaThl peIIeHus 3a7ad € Y4€TOM OrpPAaHMUYEHHUH, CBS3aHHBIX CO
CBOICTBaMM paccMaTpuBaeMbIX 00BEKTOB
2 Anrebpanyeckue BbIpaKeHHs
21 Hcnonp30Bath anredpanyeckyro TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHSTH €€ B
' npoliecce OCBOCHUs y4eOHOro MaTepHuasa
29 Haxonuth 3HaueHHss OYKBEHHBIX BBIP@KEHUI MpH 3aJlaHHBIX 3HAYEHUSX
MIEPEMEHHBIX
23 BoimonHATe npeoOpa3oBaHusl LEIOr0 BbIPAXKEHHUs] B MHOTOUJIEH MPHUBEIECHUEM
' NOJJOOHBIX CIaraeMbIX, PACKPbITHEM CKOOOK
24 BbINONHATE yMHOXKEHHE OJIHOYJIEHa Ha MHOTOWIEH W MHOrodjeHa Ha
' MHOTOWJIEH, TPUMEHATH (POPMYJIBI KBaJIpaTa CyMMBI U KBaJIpaTa pa3HOCTH
OcCylIecTBIATh  Pa3IOKEHUE MHOTOWIEHOB HAa MHOXXHUTEIM C IOMOIIBIO
2.5 BBIHECEHHUS 32 CKOOKM OOIIEro MHOXHTENS, TPYNIHUPOBKU CIAraeMblX,
npuMeHeHHs GOopMYI COKPAIEHHOTO YMHOKEHUS
26 [TpumeHsTH IPe0Opa30BaHUS MHOTOUYJIEHOB JUIAL pellIeHNs. PasINYHbIX 327184 U3
MaTeMaTHKH, CMEXKHBIX IPEIMETOB, U3 PEaIbHOM MPaKTUKU
27 Hcnonp30BaTh CBOWMCTBAa CTENEHEW C HATypaJbHBIMU IOKa3aTEIsIMUA ISt
' npeoOpa30BaHuUs BBIPAKCHUN
3 YpaBHEHUS U HEPAaBEHCTBA
Pemate JIMHEWHBIE YpPaBHEHHs C OJHOM IIEPEMEHHOM, IPUMEHss IIpaBUIIa
3.1 nepexona OT HCXOJHOTO YPaBHEHHA K paBHOCWIBHOMY eMmy. IIpoBepArs,
ABJISIETCS JIM YUCIIO KOPHEM YpPaBHEHMSI
392 [IpumeHnsaTh rpaduyecKkue METONbI MPU PEIICHUH JTUHEHHBIX YpaBHEHHH M WX
CUCTEM
33 [Tonbupars mnpuMepsl Tap 4YHCEN, SBISAIOMIMXCS PEHICHUEM JIMHEHHOTO

YpaBHEHHUS C ABYMS NIEPEMEHHBIMU




CTpouTh B KOOPAMHATHOM TUIOCKOCTH TpauK JIMHEWHOTO YPaBHEHUS C JBYMsI

3.4 NEPEMEHHBIMH; TOJIB3YSCh TIpadUKOM, MPHUBOAUTH HPUMEPHI  PEIICHHS
YpaBHEHUS
35 Pemate cuctempl ABYX JIMHEHMHBIX YPAaBHEHHUM C JIByMs IEPEMEHHBIMHU, B TOM
qucie rpadpuiecku
CocraBisiTh M pewiaTh JIMHEHHOE YypaBHEHUE WM CHCTEMY JIMHEHHBIX
3.6 YPaBHEHUN 110 YCIOBHUIO 3a/1ayd, HWHTEPHPETUPOBATH B COOTBETCTBHM C
KOHTEKCTOM 3a/1a4M MOJIY4YEHHbIN pe3yibTarT
4 Koopaunate! u rpaduku. yHkuun
N300paxaTh Ha KOOPAMHATHOM MPSMOM TOUKH, COOTBETCTBYIOILIUE 3a/1aHHBIM
4.1 KOOpJMHATaM, Jy4H, OTPE3KU, NHTEPBAJIbI, 3aIIMChIBATh YMCIOBBIE IPOMEKYTKHU
Ha anreOpanyecKkoM si3bIKe
4.2 OtMeuaTh B KOOPJIMHATHOM IIJIOCKOCTH TOYKH 110 33JJaHHBIM KOOpJUHATaM
4.3 Crtpourts rpaduku nuHeitHbIX QyHkumid. Ctpouts rpaduk GyHKIuu y = [X|
OnuceiBaTh € TOMOIIbIO (DYHKIMNA H3BECTHBIE 3aBHCHUMOCTH  MEXKIY
4.4 BEJIMYMHAMU: CKOPOCTb, BPEMS, PAcCTOSHUE, LIEHY, KOJIUYECTBO, CTOMMOCTD,
MIPOU3BOIUTENILHOCTD, BpeMsi, 00bEM pabOThI
4.5 Haxoauts 3HaueHue GyHKIUH 110 3HAYCHUIO €€ apryMeHTa
[Tonumatp rpaduyeckuii crnoco® NpeACTaBICHHUS W aHaTU3a WHPOpMaLUH,
4.6 U3BJIEKATb W HMHTEPHpPETUpOBaTh HHPOpMaIUio U3 TpaduKOB peaTbHBIX
MPOLECCOB U 3aBUCUMOCTEM
8 KUIACC
Kon .
IpOBepHEEMOTO IIpoBepsiembie _ TpeIMeTHble  Pe3YJILTATBL  OCBOCHHsS  OCHOBHON
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOT'0 00111er0 00pa30BaHUs
pe3yabTara
1 Uucna 1 BBIYUCTIECHUS
Hcnonp30BaTh HavajgbHBIE MPEACTABICHUS O MHOMECTBE JEUCTBUTEIbHBIX
11 yucen JJI  CPaBHEHHUs, OKPYIJIEHMS U BBIUMCIEHHH, H300paxarb
JEHCTBUTEIIBHBIE YHCIIA TOYKAaMU HA KOOPJIANHATHOMN IIPSIMOU
[IpumensaTh mOHATHE apU(METUYECKOro KBaJpPaTHOIO KOPHSA, HAXOIUTh
19 KBaJ[paTHbIE KOPHH, MCIIONIb3YsI IPU HEOOXOIUMOCTH KalbKYJIATOpP, BBHIIOIHSITh
Mpeo0pa3oBaHUs BBIPAXKEHHM, COJEp)KallMX KBaJApaTHbIE KOPHH, HCHOJb3Ys
CBOMCTBA KOpHEHN
13 Hcnonp3oBarh 3amucu OOJMBUIMX KW MajblX YHMCEI C TOMOIIBIO JECATUYHBIX
' npobeii u creneneii yncna 10
2 Anrebpanueckue BbIpaXKeHUs
21 [IpumeHATh NOHATHE CTENEHHM C  LEJbIM  II0Ka3aTeleM, BbIIOJIHATh
' peoOpa30BaHUs BHIPAKEHUH, COAEPIKAIINX CTEIIEHU C LIEJbIM [TOKa3aTeIeM
29 BbInonHATE TOXKAECTBEHHbIE NMPEoOpa3oBaHMs PAallMOHATIBHBIX BBIPAXKEHUN Ha
' OCHOBE ITPABUJI JICHCTBUI HaJl MHOTOWJICHAMH U alredpanyecKuMu Jpo0sMu
2.3 PacknanpiBaTh KBagpaTHBIA TPEXUIEH HA MHOKUTEIHU
24 [TpumeHsaTh NpeoOpa3zoBaHUsl BBIPAKCHUNA IS PelIeHus pasIuMHEIX 337184 U3
MAaTE€MAaTHKH, CMEXHBIX IIPEIMETOB, U3 pEeaJIbHON NPAKTUKH
3 YpaBHEHUs U HEpaBEHCTBA
31 Pemarps nuHeEWHblE, KBaJIpaTHbIE YPaBHEHUA 1 PAUMOHANIBHbIE YPaBHEHHS,
CBOJSIIMECS K HUM, CUCTEMBI IByX YPAaBHEHUH C IBYMsI IEPEMEHHBIMU
[IpoBoauTh mpocCTEIlMe HUCCIENOBaHUSA YPaBHEHUHW M CUCTEM YpPAaBHEHHM, B
392 TOM YHUCIIE C TPUMEHEHUEM TpapHUuecKuX IMpeACTaBlIeHUil (yCTaHABIMBATb,

UMEET JIM YpaBHEHHE WIM CHCTEMa YpPaBHEHUH pEIICHHS, €CIIM HMEET, TO
CKOJIBKO, U TIPOYEE)




[lepexomuTh OT cioBeCHOM (OPMYIUPOBKM 3agayll K €€ aireOpamveckoi
MOZCIM C TIOMOIINBIO COCTABJICHUA YPAaBHCHUA HWIIM CHCTCMBI ypaBHeHHﬁ,

3.3 HMHTEPIPETUPOBAaTh B COOTBETCTBUM C KOHTEKCTOM 3aJaud TOJTYYeHHBIN
pe3yJsibTar
[IpumeHsTH CBOWCTBA YMCIOBBIX HEPABEHCTB I CPAaBHEHUS, OLEHKH, pellaTh
34 JMUHEIHbIE HEpPaBeHCTBA C OJHOW MEepPeMEHHOM U HUX CHCTEMBbI, JaBaTb
rpadMUecKy0 WUTIOCTPAIMI0O MHOXKECTBA PEHICHWH HEpaBEHCTBA, CHCTEMBI
HEPaBEHCTB
4 DOyHKIUH
[lonumarh ¥ HCMOJIB30BaTh (DYHKIMOHAIbHBIC TMOHSATHS U S3bIK (TEPMHHBI,
4.1 CUMBOJIMYECKHE 0003HAYCHHUS), ONMPELSIATh 3HaUeHUE (QYHKIIUU 10 3HAYCHHIO
apryMeHTa, ONpeesATh CBOMCTBA (DYHKIMH 110 e€ rpaduky
Crtpouts rpaduku IeMEHTapHBIX QYHKIUH BUIA:
4.2 y = k/x
y=k/x , y =x2, y = X3, y = [X|, OHKChIBaTh CBOHCTBA YUCIOBOH (DYHKIUHU MO €€
rpaduky
9 KUIACC
Kon .
1pOBEpsIEMOro IIpoBepsiembie _ TpeIMeTHbIe  Pe3ylbTaTbl  OCBOEHHA  OCHOBHOM
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHus
pe3yJbTara
1 Uucna u BBIYUCIECHUS
11 CpaBHUBATH U YIIOPSAIOUNBATH PAllMOHAIBHbBIE U HPPALIMOHAJIbHBIE YUCIIA
BoimonHaTe apudmeTnyeckue AeMCTBUSI C palliOHAIbHBIMU YMCIAMU, COUETast
1.2 YCTHBIE W NHCbMEHHBIE  TPUEMBI,  BBINONHATH  BBIUMCICHHUS  C
MppaLMOHATILHBIMU YU CIIAMU
13 HaxonuTe 3HayeHus CTENEeHeld C U;eJH)VIMH MOKa3aTeJsIMA U KOPHEH,
BBIUUCIISTH 3HAUEHUS YUCIOBBIX BBIPAKEHHI
14 OkpyrisiTh § NeNCTBUTENbHBIE YHCIIA, BBIMONHATL  TPUKHAKY pe3ylbTaTa
BBIUMCJICHHUH, OIIEHKY YHCIIOBBIX BBIPQXKEHUN
2 YpaBHEHUS U HEPABEHCTBA
21 Pemarp nuHelHble W KBaJpaTHbIE ypaBHEHUsS, YPaBHEHHUS, CBOJSIIMECS K
HUM, POCTENIINE TPOOHO-pAllMOHAIBHBIE YPABHEHHUS
Pemate cucteMbl IBYX JIMHEHWHBIX YPaBHEHUH C JBYMs IEPEMEHHBIMU H
2.2 CHUCTeMBl JIBYX ypaBHEHUH, B KOTOPBIX OJHO YpaBHEHHE HE SBISETCS
JIMHEUHBIM
Pemare TekcTOBBIE 3amaud  anreOpandecKUM CIIOCOOOM C  TOMOIIBIO
2.3 COCTaBIICHUS YpaBHEHHMsI WJIM CHUCTEMBl JBYX YpaBHEHHH C JBYMs
MIePEMECHHBIMHU
[TpoBOaUTH IpOCTEHIINE UCCIIEAOBAHUS YPAaBHEHUNH M CHCTEM YpaBHEHMIA, B
24 TOM 4YHCI€ C TNpUMEHEHUEM TpaduyecKuX MpeacTaBIeHUI U(HaanMep,
yCTaHABIMBaTh, UMEET M ypaBHEHHE WJIM CHCTEMa YpaBHEHUU pEIICHUS,
€CJIM UMEET, TO CKOJIBKO)
Pemarp nuHeiiHble HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300paxarhb
2.5 pellleHne HEpPaBEHCTB Ha YHUCIOBOM MPSMOW, 3alMChIBaTh pEIICHHUE C
MTOMOIIbIO CUMBOJIOB
Pemarp  cuctembl  JIMHEWHBIX  HEPAaBEHCTB, CHCTEMbl  HEPaBEHCTB,
26 BKJIIOYAIOIIME KBAJIpPAaTHOE HEPABEHCTBO, H300pakaTh pEIICHHE CUCTEMBI

HEPAaBEHCTB Ha YHUCIOBON MpSAMOM, 3alMUChIBaTh pEIIEHHE C TOMOIIbIO
CHUMBOJIOB




Hcnonb30BaTh HEPABEHCTBA MIPH PEIICHUN PA3IUYHBIX 3a7a4

3 DyHKIUN
Pacno3HaBaTh (yHKIMM uH3ydyeHHbIX BUAOB. [loka3plBaTh CcXeMaTUYECKH

31 pacnosoKeHHe Ha KOOPIUHATHOM IJIOCKOCTH rpadukoB GyHKIMiA Buaa: Y=KX,
y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCHMOCTH OT 3Ha4YeHUI KO03(PPHUIHUECHTOB,
OIKCHIBATH CBOMCTBA (DYHKITHIA

39 [Toka3piBaTh CXEMAaTHUYECKH DACHOJOXKEHHE Ha KOOPAMHATHOH IUIOCKOCTH
rpadukoB GyHkmuit Buga y = VX, Y = |X| 1 OnuChIBaTh CBOMCTBA (PYHKITUH

33 Crpouth W M300paXkaTb CXEMaTHUECKH Tpaduku KBaIpaTHUHBIX (PYHKIUH,
OIKCBIBATh CBOMCTBA KBaIPaTUYHbIX (PYHKIMH IO UX rpaduKam

34 Pacnio3HaBaTh KBazpaTH4Hyro (QyHKUUIO 10 (Gopmyiie, IPUBOAUTE MPUMEPHI
KBaJPaTUYHBIX QYHKIUH U3 peaqbHOM KU3HU, PU3HKH, TEOMETPHH

4 ApudmeTrnueckasi U reOMeTpUYECKasi IPOrpeccuu

41 PacrniozHaBaTh apupMeTHIECKYIO0 U TEOMETPHUECKYIO IPOTPECCHH MPH Pa3HBIX
crioco0ax 3aJiaHus

42 BbInmonHATE  BBIUMCIECHHS C  HUCHOJNb30BaHUWEM (opMya N-ro  wieHa
apupMeTUUECKON U FreOMETPUUECKON IPOTrPECCHi, CyMMbI IEPBBIX N WIEHOB

43 N300pakaTh 4JIeHbl IOCIEJOBATEJIBHOCTH TOYKAMH Ha KOOPIMHATHOM
TUIOCKOCTH
Pemate 3amaum, CBsA3aHHBIE C YMCIIOBBIMH TIOCIIEIOBATEILHOCTSMH, B TOM

4.4 qyuciae 3aJaud U3 pealbHOW KU3HM (C HCIOJIb30BaHUEM KallbKYJATOpa,

1M (POBBIX TEXHOJIOTHI)

IMTPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUA

7 KUIACC

Kon IIpoBepsieMblii 3J1eMEHT COAEePKAHMS

1 Uucna v BIYMCIECHUS
JpoOu OOBIKHOBEHHbBIE M JECATUYHBIC, NEPEX0J OT OJHOW (OopMBI 3amucu

11 npoGeit k apyroi. IloHsATHE palMOHAIBHOTO 4YHUCIA, 3allCh, CpPaBHEHME,
YIOPSAA0OYMBAHUE PALIMOHATIBHBIX YHCE

12 Apudmernueckue AEWCTBUS C palMOHAJIbHBIMU uduciaamu. PerieHue 3anad u3
peayIbHOM MPAKTUKK HA YacTH, Ha IpoOH

13 Crenenb ¢ HaTypaJbHbIM IIOKa3aTeleM: OIpejesieHue, Mpeodpa3oBaHue
BBIpQ)KEHUI Ha OCHOBE ONPEIEICHNUS, 3aMCh OOJBIINX YHCEl

14 IIporeHThl, 3aMuch MPOLIEHTOB B BUJIE IpoOH U Jpodu B BHJIE NPOLIEHTOB. Tpu
OCHOBHBI€ 3a/1a4M Ha MIPOLIEHTHI, PEeLIEHUE 33/1a4 U3 PeaJIbHOU MPAKTUKU

15 [IpumeHeHne NpU3HAKOB JEIUMOCTH, PA3JI0KEHHE Ha MHOKUTEIN HAaTypaJlbHbIX
qucel

1.6 PeasibHbIe 3aBUCUMOCTH, B TOM YHUCIIE TIpsiMasi U 00OpaTHasi MPONOPLUUOHATBHOCTH

2 AnrebpanyuecKue BHIPAKCHHS

21 [IepeMeHHBIE, YMCIOBOE 3HAYEHWE BBIPAXKEHUS C IEepeMeHHOH. JlomycTumble
3HAYEHUS IEPEMEHHBIX

29 [IpencraBneHne 3aBUCUMOCTH MEXIY BETHYMHAMH B  BUAE (OPMYIBIL.
Beruucnienus no popmynam

2.3 [IpeobOpazoBanre OyKBEHHBIX BBIPAKCHHH, TOXKICCTBEHHO PABHBIC BHIPAKCHHS

2.4 CBoIiCTBa CTETICHU C HATYPAJIbHBIM ITOKA3aTEIEM

25 Opnowiensl n MHOrowieHsl. CreneHb MHorowieHa. CIIOXKEHHE, BbIYMTaHUE,
YMHOXEHHE MHOTOYJIEHOB

26 @opMysbl COKpAIIEHHOIO YMHOMKEHHUS: KBagpaT CyMMBbl M KBaJpaT Pa3HOCTH.
®opmysa pa3HOCTH KBaapaToB. Pa3noxkeHrne MHOrO4JIEHOB HA MHOKHUTEIU

3 YpaBHEeHUS




VYpaBHeHHe, KOpPeHb YypaBHEHHs, IMpaBWia MpeoOpa3oBaHHsl YpaBHEHHS,

3.1 PaBHOCUJILHOCTh YPaBHEHUM

3.2 JIuneliHOE ypaBHEHHE C } OJIHOU HeperHHOfI, YUCJIO KOpPHEW JIMHEWHOIO
YpaBHEHUSI, PELICHUE JIMHEHHBIX YpaBHEHH

33 CocraBnenue ypaBH(EHI/IP“I [0 YCIIOBUIO 3ajaud. PemieHue TEKCTOBBIX 3ajad C
MIOMOIIIBIO YPaBHEHUN

3.4 JluneitHOE ypaBHEHHE C IBYMsI IEPEMEHHBIMU U €T0 rpaduk
CucreMa JIByX JIMHEHHBIX YPaBHEHUH C IBYMSl IIEpEMEHHBIMU. Perenue cucrem

3.5 ypaBHEHHH CHocoOOM MOJCTaHOBKHU. [IpuMepsl pelieHusi TEKCTOBBIX 3a/1ad C
MTOMOIIBIO CUCTEM YPAaBHEHHIA

4 Koopaunate! u rpaduku. OyHKIUN

4.1 Koopaunara Touky Ha ipsaMoit

42 qncnogme npoMexyTku. PaccrosiHue Mexay IByMsi TOUYKAMH KOOPAMHATHOM
PSIMOiA

43 [TpsmoyronbpHas CHCTEMa KOOPIMHAT, OcH Ox m Oy. Abcuucca u opauHaTa
TOYKH HAa KOOPJUHATHOM TIOCKOCTH

44 [Ipumepsl rpvaq)HKOB, 3amaHHbIX (GopMmynamMu. UrteHue rpaduKoOB pearbHBIX
3aBHUCHMOCTEM

4.5 [Tonsitue Gynkuuu. I'paduk dynkiuu. CoiictBa GpyHKINN

4.6 Jluneitnas dynkuus, e€ rpaduk. I'padux dynkmm y = [X|

4.7 ['padmueckoe penieHne IMHEWHBIX YPaBHEHUN U CUCTEM JIMHEHHBIX YpaBHEHUN

8 KJIACC

Kon IIpoBepsieMblii 3JIeMEHT COAECPKAHMS

1 Yucna v BIYUCTICHUS

11 KBanpatHbiit kopeHb u3 uyncina. [Tonarue o6 uppanuoHansHOM uncie. JlecaTuuHble
MPUOIMKESHUS UPPAIMOHATHHBIX YHCEI

19 CBoiicTBa apu(METHYECKHX KBAaApaTHBIX KOpHEH ¥ WX TMPHUMEHEHHEe K
peoOpa30BaHUIO YHCIIOBBIX BBIPAXKEHUH U BBIYUCIECHUSAM. [[eficTBUTENIbHBIE YnCIIa

1.3 CreneHsb ¢ 1ebIM MOKa3zaTeseM Hu e€ cBoicTBa. CTanaapTHAs 3allUCh Yucia

2 Anrebpanyeckue BbIpaKEeHUs

2.1 KBaapaTHblil TpEXUiIeH, pa3ioKeHue KBaIPaTHOTO TPEXUICHA HA MHOKUTEIH

2.2 Anrebpanyeckas 1po0b. OCHOBHOE CBOMCTBO ajire0Opandeckoi 1poou

2.3 CrnosxeHue, BBIYMTaHUE, YMHOXKEHUE, JIeJICHHE alredpanyeckux Ipooeit

2.4 PanmonanbHble BbIpaykeHUS M UX TpeoOpa3oBaHue

3 YpaBHEHUS U HEpPAaBEHCTBA

3.1 KBanpatHoe ypaBHeHue, popmysa KopHe#l kBagpaTHoro ypaBHeHus. Teopema Buera

3.2 Pemrenne ypaBHeHuH, CBOAAIMXCS K JIMHEWHBIM U KBaJAPATHBIM

3.3 [Tpocreiinme ApoOHO-pallMOHATIbHbBIE YPAaBHEHUS
I'paduueckas uHTepHpeTanys ypaBHEHHH ¢ JBYMs HEPEMEHHBIMH U CHCTEM

3.4 JUHEHHBIX YPAaBHCHMM C JByMs IIepeMEHHbIMU. IIpuMepsl peleHns cucrem
HEJIMHEUHBIX YPABHEHUH C IBYMsI [IEPEMEHHBIMU

3.5 Pemennie TeKCTOBBIX 3324 aNredpandeckum crocooom

3.6 UucioBble HEPABEHCTBA U UX CBOMCTBA

3.7 HepaBeHCTBO ¢ 01HOM ITEPEMEHHON

3.8 PaBHOCUIIBHOCTh HEPABEHCTB

3.9 JluHeliHbIe HEPABEHCTBA C OJTHOM TIEPEMEHHON

3.10 Cucrembl TUHEHHBIX HEPABEHCTB C OJHOU IMEPEMEHHON




4

OyHKIUU

[Tonstue ¢ynkmuu. OOnacTh ompenencHUs W MHOXECTBO 3HAYCHUH (PYHKITUU.

4.1 CrniocoOs 3aanust GyHKIUH

4.2 I'padux ¢pynkuuu. UreHne cBOMCTB GyHKIMU 1O €€ TpaduKy

4.3 [Tpumeps! rpadukoB GYHKINH, OTPAKAIOUINX PEATbHBIE TPOIECCHI

44 @OyHKIUY, ONMUCHIBAIOLINE NPSAMYIO U 00paTHYIO NMPONOPLUUOHAIBHbIE 3aBUCMOCTH,

uX rpaduKu

45 OyHkuu y =x% y = X?

4.6 Oynkiun y = [x, y = |x|

4.7 ['paduueckoe petieHne ypaBHEHUH U CUCTEM YpaBHEHUH

9 KUIACC

Kona IIpoBepsieMblii 3JIEMEHT COJIePKAHUS

1 Yucna v BIYUCICHUS

11 ParmonanesHbIe yncia, HppalMoOHATIbHBIE YHCIIA, KOHEYHBIE U OECKOHEUYHBIE JIECATHIHBIC
Jpodu
MHOXeCTBO JEeHCTBUTENBHBIX YHCEN, JEHCTBUTENbHBIE 4YHCIA KaK OECKOHEYHbIE

1.2 JecATUYHbIE JpoOu. B3auMHO OIHO3HAYHOE COOTBETCTBHE MEXIY MHOXKECTBOM
JeMCTBUTENIBHBIX YUCEN U KOOpAUHATHOH npsimoil. CpaBHEHUE JEHCTBUTEIIBHBIX YUCEI

1.3 Apudmernueckue 1eHCTBUS C IEHCTBUTEIbHBIMHI YUCIAMU
W3mepenus, mnpuOnmxeHus, OLEHKH. Pa3Mepbl OOBEKTOB OKpYXKAlOIIEro MHpa,

14 JUTUTEIIEHOCTB TIPOIIECCOB B OKpYy»KaromieM Mupe. [IpubnmxEéHnoe 3HaUeHHE BETMYUHBI,
TOYHOCTh TNpuOmKeHus. OxpyriaeHue uucen. IIpukuaka W OnEHKa pe3ysibTaToB
BBIYUCIICHUH

2 VYpaBHeHUs 1 HEpaBEeHCTBa

2.1 YpaBHEHMS C OAHOM IEPEMEHHON

2.2 JInneitHoe ypaBHeHue. Pemenue ypaBHeHUH, CBOASAIINUXCS K TUHEUHBIM

2.3 KBanpaTtHoe ypaBHeHue. Perienue ypaBHeHHH, CBOJISAIIMXCS K KBaIpaTHBIM

24 BI/IKBa,Z[pleHOG ypaBHeHue. IlpuMepsl pellleHHs ypaBHEHUH TPETbed M 4YETBEPTOH
CTETICHEH pa3IoKeHNEM Ha MHOKHUTEIN

2.5 Pemenue npoOGHO-paliiOHANIbHBIX YpaBHEHUN

2.6 CucreMsl ypaBHEHUNH

2.7 YpaBHeHUE ¢ ABYMS IEPEMEHHBIMU M €r0 Tpauk

2.8 Perienue cuctem JBYX JTMHEHHBIX YpaBHEHUH C ABYMS IIEpEMEHHBIMU

29 Pemenune cucteMm NBYX ypaBHEHHi, OJJHO M3 KOTOPBIX JMHEWHOE, a Ipyroe — BTOPOU
CTETIeHU

2.10 ['padrrueckast HHTEPIIPETAINS CHCTEMBI YPaBHEHHH C IBYMsI TIEpEeMEHHBIMU

2.11 Pemenne TeKCTOBBIX 3a/1a4 areOpandeckuM CrIocoOoM

2.12 YucnoBble HEPAaBEHCTBA U UX CBOMCTBA

2.13 Perienne TuHEMHBIX HEPABEHCTB C OJIHOM MepeMeHHON

2.14 Pewienne cucreM JTMHEHHBIX HEPABEHCTB C OJHOW IEPEMEHHOU

2.15 KBanpaTHble HEpaBEHCTBA

216 I'paduueckass uHTEpHpeTanuss HEPAaBEHCTB U CHCTEM HEPaBEHCTB C  JIBYMS
HEepPEMEHHBIMU

3 DOyHKIUH

31 Ksanparuunas ¢ynkuus, e€ rpadgux u cpoiictBa. Ilapabona, KOOpAMHATHI BEPIIMHBI
napaboJIbl, OCh CHMMETPHUH TTapadoIIbI

3.2 I'paduku pynxiwit y=kx, y=kx+b u ux cpoiictBa




3.3 I'paduku Gyrximit y=K/X, y = X’ 1 ux cBOWCTBa

3.4 I'padpuku hyHKIMI , 1 UX CBOMCTBA

4 YucnoBble IOCIEN0BATENBHOCTH

41 Onpenenenue U crnocoObl 3aJaHUs 4YUCIOBBIX IIOCIENOBaTENbHOCTEH. 3anaHue
MOCIIE0BATEIFHOCTH PeKYPPEHTHOU hopmyIioit U popmyioii N-To daeHa

492 Apudmernueckas nporpeccusi. Popmyisl N-ro 4ieHa apupMeTHdecKoil mporpeccuu,
CYMMBI IEPBBIX N UIEHOB

43 I'eomerpuyeckas nporpeccus. PopMyssl N-ro 4jeHa IEOMETPUYECKOW IIPOrPECCHH,
CYMMBI IIEPBBIX N YICHOB

44 N300pakeHue 4IeHOB apu(pMETUYECKOH U T€OMETPUUYECKON MPOrpeccuil TOUKaMHu Ha
KOOPJAMHATHOM IIJIOCKOCTH. JIMHEHHBIN U 3KCIIOHEHIIMAIbHBIA POCT

4.5 C1okHbI€ NTPOLIEHTHI

ITPOBEPAEMBIE HA OI'D IO MATEMATHUKE TPEBOBAHMSI K PE3YJBTATAM
OCBOEHHMA OCHOBHOHMU OBPA3OBATEJIBHOU ITPOI'PAMMBI OCHOBHOI'O
OBLIET'O OBPA3OBAHUA

Kon

HpOBepﬂeMbIe TpeﬁoBa}mﬂ K NpeAMETHBIM pe3yJbTaTaM OCBOCHUA

NMpPOBEPSAEMOr0  OCHOBHOM  00pa3oBaTeJbLHOW  NPOrpaMMbl  OCHOBHOIO  001Iero
TpeOoBaHus o0pa3oBanust Ha ocHoBe PI'OC

YMeHue onepupoBaTh MOHATUAMU: MHOXKECTBO, IOJMHOXKECTBO, OIEpaLlUU
Ha/I MHOXKECTBAMH;, YMEHHE OINEPUPOBATh MOHATHAMH: Tpad, CBI3HBINA rpad,
JIEpeBO, LUKJ, NPUMEHATh UX IPHU PELICHUM 3aJad; YMEHHE HCIOJIb30BaTh
rpaduyeckoe MpeacTaBICHUe MHOXKECTB JIs ONMCAaHUsl PeabHBIX MPOLIECCOB
U SIBJIEHUH, IPU PELICHNUH 33124 U3 IPYTUX YUeOHBIX IPEIMETOB

YMeHue onepupoBaTh IOHATHSAMHU: OIpPENEIEHUE, aKCUOMa, Teopema,
JI0KA3aTeNIbCTBO; YMEHUE PACTIO3HABATh UCTUHHBIC U JIOKHBIE BBICKA3bIBAHUS,
MIPUBOJIUTH IIPUMEPHI U KOHTPIIPUMEPHI, CTPOUTH BBICKA3bIBAaHUS U OTPULIAHUS
BBICKa3bIBaHUH

YMeHue orepupoBaTh NOHATUSIMU: HATYPAIHHOE YUCIIO, IIPOCTOE M COCTaBHOE
YHUCIIO, ACIMMOCTh HATYypaJbHbIX YUCEN, IPU3HAKU JEIMMOCTH, LIeJI0€ YUCIIO,
MOJYJb YuCia, OOBIKHOBEHHAs APOOh U JeCATUYHAS JpOOb, CTAHIAPTHBIA BT
Yyclia, PAlMOHAIBHOE YHCIO, UPPAIMOHATBHOE YHCIO, apudmeTnyecKuit
KBaJPaTHBI KOPEHb;, YMEHHUE BBITIOJIHITH JEHCTBUS C YHCIIaMU, CPABHUBATH U
yHOpSAI0YMBATh YMCIA, NPEJICTABIATh YUCIA HA KOOPAMHATHOW MPSIMOM,
OKPYIJISITh YHCTIA; YMEHHE JieJlaTh TPUKUAKY U OIEHKY pe3yJibTara
BBIUMCIICHU M

YMeHue omnepupoBaTh MOHATHUSIMH: CTENEeHb C IeNbIM I[OKa3aTeseM,
apudmeTnyecKkuil KBaJpaTHBIN KOpeHb, MHOIOWIEH, ajireOpandeckast 1po0Ob,
TO/IECTBO; 3HAKOMCTBO C KOPHEM HATypaJIbHOW CTETeHU OOJIbIIe €TUHULIBI;
YMEHHE BBIOJIHATH Pacué€Thl 10 Gpopmysam, NpeoOpa3oBaHUsl LIETIbIX, TPOOHO-
pallMOHANBHBIX  BBIPQKEHUH M BBIPAKEHUH C KOPHSAMH, pa3ioKeHue
MHOTOWIEHAa Ha MHOXHTEIH, B TOM YHCJIE C WCIOJIb30BAaHHEM (OPMYIT
Pa3HOCTH KBA/IPaTOB M KBaJIpaTa CYMMBbI U pa3HOCTH

YMeHue onepupoBaTh MOHATUSIMU: YUCIOBOE PABEHCTBO, YPABHEHUE C OJHOU
IIEPEMEHHOH, YMCIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOM; yMEHHE
pemiaTh JIMHEHHBIE W KBaJgpaTHBIC YpPaBHEHHs, JIPOOHO-paAIlOHAIBHBIC
YpaBHEHUsI C OJHOM IEPEMEHHOW, CHUCTEMBI [BYX JIMHEWHBIX YPaBHECHH,
JIMHEWHbIE HEPAaBEHCTBA U UX CUCTEMBI, KBaJ[paTHbIE U JPOOHO-paAI[IOHAJIbHBIE
HEPABEHCTBA C OJHOM IIEPEMEHHOM, B TOM YHUCIE MPHU PEIICHUM 3a7ad U3
IPYTHX TPEIMETOB M IPAaKTUYECKMX 3aJady; YMEHHE HCIOJIb30BaTh
KOOPAMHATHYI0 NPAMYI0 U KOOPAWHATHYIO IUIOCKOCTH JJISI U300paKeHHS
pEIIeHUI ypaBHEHUM, HEPABEHCTB U CUCTEM




YMeHune omnepupoBaTh MOHATHSAMH: (YyHKIUSA, rpaduk QYHKIUH, HYIA
(GYHKIMK, TPOMEKYTKH 3HAKOMOCTOSHCTBA, MPOMEXKYTKH BO3paCTaHHS,
yObIBaHMS, HAWOOJbIIEE W HAWMEHbIIEEe 3HAYCHHUS (YHKIMH; yMCHHUE
ONEPUPOBATh  MOHITUSMH: TpsMas  MPOMOPLUUOHAIBHOCTh, JIMHEHHAs
byHKIUsA, KBampaTtuuHas (QyHKIUS, oOpaTHas MPOIMOPLHHUOHAIBHOCTD,
napabona, runep0oia; yMEHHE CTPOUTh rpaduku (HYHKIMIA, HCIIOJIB30BATh
rpadUKy JUIS  ONPENENICHUS] CBOWMCTB MPOILIECCOB M 3aBUCHUMOCTEH, IS
pelieH st 3a/1a4 U3 JAPYruX y4eOHBIX MPEIMETOB U pealibHOW JKU3HU; YMEHUEC
BBIpaXaTh (OPMYIIAMHU 3aBUCIMOCTH MEX]y BETHUUHAMU

YMeHue onepupoBaTh NOHATHAMMU: MOCIEI0BATENbHOCTD, apudMeTHIecKas U
reoMeTpuyecKas IIPOrpeccuy; YMEHHE UCII0JIb30BaTh CBOICTBa
nocjenoBarenbHOCTEN, (OpMYJIbl CyMMbl M OOIIEro wWieHa NpU PeLICHUH
3aja4, B TOM YHCJIE 3a/1a4 U3 APYTrUX y4eOHBIX MPEJIMETOB U PEeIbHOM KU3HH

YMeHue pemaTth 3a7aud pa3HbIX THUIIOB (B TOM 4YMCJIE HAa MPOLEHTHI, AOJIU U
YacTH, ABM)KEHHE, paboTy, LlEeHy TOBapOB U CTOMMOCTb IOKYIOK U YCIYT,
HaJOIM, 3aJauyd U3 O00JIacTH yIOpaBIEHUS JMYHBIMM M CEMEMHBIMU
(¢uHaHCaMH); YMEHHUE COCTaBIATh BBIPAXKECHUS, YpPaBHEHUsS, HEPABEHCTBA U
CHUCTEMBI IO YCIOBHMIO 3aJa4M, HCCICAOBaTh IIOJIyYEHHOEC pELICHUE U
OLIEHUBATh MIPABJIONOI00HOCTh OJIYUYEHHBIX PE3yJIbTATOB

YMeHue ornepupoBaTh MOHATHUSAMHU: (QHUTypa, TOYKA, OTPE30K, IpsMas, Jyd,
JIOMaHasl, Yroji, MHOIOYIOJbHHMK, TpPEYroOJbHHUK, PpPaBHOOEAPEHHbIN U
PABHOCTOPOHHUM TPEYTrOJIBHUKH, IIPSAMOYTOJIBHBIA TPEYrOJILHUK, MEIUaHa,
OucCeKTpuca U BBICOTA TPEYroJbHUKA, YETHIPEXYTOJIBHUK, Mapajuielorpamm,
poMO, MpSAMOYTOJIbHUK, KBAApaT, TPANELHUs; OKPY>KHOCTb, KpYT, KacaTeabHas;
3HaKOMCTBO C NPOCTPAHCTBEHHBIMH (UTI'ypaMH; YMEHHE pellaTh 3aJaud, B
TOM 4YHCJIE W3 TOBCEJIHEBHOW JKM3HM, HAa HAXO0XKACHHE TIE€OMETPUYECKUX
BEJIMYMH C IPUMEHEHUEM U3YUYEHHBIX CBOMCTB (pUryp u GaxToB

10

11

YMeHue  omepupoBaTh  TMOHATHSAMHU:  PAaBEHCTBO  (QUryp, pPaBEHCTBO
TPEYrOJIbHUKOB; MapauieIbHOCTh M TEPHEHAUKYISIPHOCTh MPSAMBIX, YIoOJ
MEXIy NPSIMBIMU, MEPHEHIUKYISP, HAKIOHHAs, MPOeKuus, nojxoodue ¢uryp,
MOJO0OHBIE TPEYTOJIbHUKH, CHUMMETpPUS OTHOCUTEIBHO TOYKH M TMPSAMOIL;
YMEHHE pacro3HaBaTh paBEHCTBO, CHMMETpUI0O W mojobue ¢uryp,
NapajuIeIbHOCTh U NEPIIEHIUKYIIIPHOCTD MPSIMBIX B OKPY’KAIOILIEM MHUpE

YMeHue onepupoBaTh MOHATUIMU: AJIMHA, PACCTOSIHUE, YOl (BEIUYMHA YITIa,
CHMHYC M KOCHHYC YIJIa TpEyroJIbHHMKA), IUIOLIA/b; YMEHHME OLICHUBATh
pa3Mepsl MpeIMETOB U OOBEKTOB B OKPYXKAIOLIEM MHUPE; YMEHUE MPUMEHSThH
(dbopMysBl IEpUMETpa U IUIOMIAJM MHOTOYTOJIbHHUKOB, JUIMHBI OKPYKHOCTH H
wiom@aau Kpyra, oObeMa MpsIMOYTOJIBHOTO Mapajulesienuneaa; yMeHue
MIPUMEHSTh NPU3HAKK PABEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CyMME YIJIOB
TpeyroibHuKa, Teopemy Iludaropa, TpuroHoMeTpuyecKue COOTHOIIEHUS IS
BBIYMCIIEHUS IUIMH, PACCTOSIHUH, IIIOMIAAeH

12

YMmenue  u300paxarh  Miockue — QUIypel M MX ~ KOMOHMHAIUH,
MIPOCTPAHCTBEHHBIE QUTYPHI OT PYKH, C TIOMOIIIbIO YEPTEKHBIX HHCTPYMEHTOB
U DJIEKTPOHHBIX CPEJCTB 10 TEKCTOBOMY MJIM CUMBOJIBHOMY OIMCAaHUIO
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YMeHue onepupoBaTh MOHATUSAMHU: NPSIMOYTOJIbHAs CUCTEMa KOOpPIWHAT;
KOOpJAWHATBl TOYKHM, BEKTOpP, CyMMa BEKTOPOB, NPOM3BEIACHHME BEKTOpa Ha
4HCJIO, CKAJIIPHOE ITPOU3BEICHNE BEKTOPOB; YMEHHE HCIIONIB30BATh BEKTOPBI U
KOOpJAWHATHI AJIs IPEICTaBICHUs JaHHBIX U PEIIEHUs 3ajad, B TOM YHCIE U3
JAPYTUX y4eOHBIX MPEAMETOB U PeaIbHOM KU3HU

14

YMeHue onepupoBaTh MOHATHSIMHU: CTOJOMKOBBIE W KpPYrOBBIE THAarpaMMBI,
TaOJIHIBI, CpefHee apupMeTnyeckoe, MeauaHa, HauOoJblllee U HauMEHbIIEe
3HAYEHMs, pa3Max YUCIOBOrO HabOpa; yMEHHE W3BJIEKATh, HHTEPIPETHPOBATh
U TpeoOpa3oBbIBaTh HMH(OPMAIMIO, TMPEJICTABICHHYI0 B Ta0iMIAX U Ha




auarpamMmax, OTpaXKarollyl0 CBOMCTBA U  XapaKTEPUCTHKU  PEaJbHBIX
MPOLIECCOB W SIBJICHUI; YMEHHE pacro3HaBaTh H3MEHYHMBBIC BEITHUYHUHBI B
OKpY’KaIoIlleM MUpe

15
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YMeHue omnepupoBaTh  IMOHATHUAMH:  CIYYalHBIM  OMBIT  (CIIy4alHBIN
IKCIIEPUMEHT), JIEMEHTAPHOE COOBITHE (DJIEMEHTAPHBIA UCXOM) CIIY4aliHOTO
OMbITa, ClIydailHOe COOBITHE, BEPOSITHOCTH COOBITUS; YMEHHE HaXOIHUTh
BEPOSTHOCTH CIIy9allHBIX COOBITUH B ONBITaX C PABHOBO3MOXXKHBIMU
JJIEMEHTApHBIMU ~ COOBITHSIMHM;  yYMEHHE  pellaTh  3aJaud  METOAOM
OpPTaHU30BaHHOTO Nepedopa M C HCIOJB30BAaHUEM IPAaBWIIA YMHOXKCHUS;
YMEHHE OLICHUBATh BEPOSATHOCTH PEATbHBIX COOBITUI U SIBJICHUI, TOHUMATh
POJIb IPAKTHYECKH TOCTOBEPHBIX U MAJIOBEPOSITHBIX COOBITHI B OKPYKAIOIIEM
MHpPE M B JKU3HU; 3HAKOMCTBO C TIIOHSATHEM HE3aBHCHUMBIX COOBITHIA;
3HAKOMCTBO C 3aKOHOM OOJIBIIIMX YHUCENT U €r0 POJIBI0 B MACCOBBIX SIBICHUSX

YMeHue BBHIOMpATh MOIXOAALIMNA H3YyYCHHBIM METOJ /IS PEIeHHs 3aaqH,
IIPUBOJIUTL IPUMEPBl MAaTEMATHYECKUX 3aKOHOMEPHOCTEM B IPUPOAEC U
JKU3HM, pAacClO3HABaTh IIPOSIBJICHUE 3aKOHOB MAaTEMaTUKM B HCKYCCTBE,
ONMCHIBAaTh OTHAEIbHBIC BBIIAIOIIMECA PpE3YJIbTAThl, IIOJYyYEHHBIE B XOZE
pa3BUTUSI MATEMaTUKM KAaK HAYKH, IPUBOAMTH IIPUMEPBI MATEMaTHYECKUX
OTKPBITHH U UX aBTOPOB B OTEUECTBEHHON U BCEMUPHON UCTOPUHU

INIEPEYEHb DJJIEMEHTOB COJIEPKAHHUS, IIPOBEPJAEMbBIX HA OI2 IIO

MATEMATHKE

Kona IIpoBepsieMblii 3JIEMEHT COJIePKAHUS

1 Yucna v BBIYUCICHUS

1.1 Hatypanbnble u nensie uncna. [Ipu3Haku JeNMMOCTH LETbIX YHCE

19 OOBIKHOBEHHBIE U JAECATUYHBIC APOOU, TPOIEHTHI, OECKOHEYHBIE TEePHOTUIYECKHE
Ipobu

1.3 Panmonaneueie uncna. ApudMeTruyeckue onepaiuu ¢ paluoHaIbHBIMU YHCIAMU

1.4 JeiictButensHbie yncna. ApudmMeTnyeckue onepamnuu ¢ AeMCTBUTEIbHBIMU YHCIAMHU

15 HpI/I6J11/I>KéHVHLIe BBIUMCJICHUSI, TIpaBUJia OKPYTJICHHUsS, MPUKUKA U OIIEHKa pe3yiabTaTa
BBIYMCIICHHM

2 Anrebpanyeckue BbIpaXeHHs

2.1 bykBeHHbIE BbIpakeHU (BBIPAXKEHMSI C TEPEMEHHBIMHU )

29 Crenenb C menbiM nokasareneM. CTeneHb ¢ palMOHAIBHBIM Moka3zaTeneM. CBOWCTBa
CTENEeHU

2.3 MHoro4eHbI

2.4 Anrebpanueckas 1poOb

25 Apudpmernueckuii KOpeHb HaTypasJbHON cteneHu. J[leiictBus ¢ apudmMernyecKumMu
KOPHSIMH HAaTypaTbHOU CTETICHH

3 YpaBHEeHUS 1 HEPaBEHCTBA

3.1 Lemnpie 1 1poOHO-parioHaIbHbIe ypaBHEHUSI. CHCTEMBI U COBOKYITHOCTH YpaBHEHUN

3.2 Lemnpie u 1poOHO-paIioHaIbHbIe HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH HEPABEHCTB

3.3 Pemenne TeKCTOBBIX 3a/1a4

4 YucnoBble OCIEI0BATENbHOCTH

4.1 ITocnenoBaTenbHOCTH, CITOCOOBI 3aJaHMS ITOCIIEN0BATEIHLHOCTEHN

4.2 Apudmerrdeckas 1 TeoMeTpudecKas rnporpeccuu. @opMysia CI0KHBIX TPOIIEHTOB

5 DOyHKIUH
OyHknus, cnocoosl 3aganus Gynkmuu. ['padux Gyakmuu. O6macts onpeneneHus u

5.1. MHOKECTBO 3HaueHud ¢(yHkiuu. Hymn ¢ynkmwum. [IpoMexyTku 3HAKOTOCTOSHCTBA.

[TpoMeXyTKM MOHOTOHHOCTHM (YHKIMH. MaKCUMyMbl U MHHUMYMbl (YHKIUH.




Haubonbiee u HauMeHblee 3HaUeHnEe (YHKIIUU Ha TPOMEKYTKE

6 KoopauHatsl Ha NpSAMOi U TJIIOCKOCTH
6.1 Koopaunarnas mpsimast

6.2 JlexapToBbI KOOPJIMHATHI HA TNIOCKOCTH
7 I'eomerpus

7.1 ['eomerpuueckue Gpurypsl 1 UX cBOiCTBa
7.2 TpeyronbHUK

7.3 MHOroyrojabHUKu

7.4 OKpy’>KHOCTb U KpyT

7.5 N3mepenune reoMeTpuuecKux BEIUYHH
7.6 BekTopbl Ha TIIOCKOCTH

8 BeposTHOCTh U cTaTUCTHKA

8.1 OnucarenpHas CTaTUCTHUKA

8.2 BepositTHOCTB

8.3 KomOuHaropuka

8.4 MHoxecTBa

8.5 I'padsr




YYEBHO-METOANYECKOE OBECIHHEYHEHUE OBPA30OBATEJIBHOT'O NTIPOLUECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

* Matematuka. Anredpa: 7-if kiacc: 6a30BbIil ypOBEHb: yueOHUK; 15-¢ u3nanue, nepepaboTaHHOE
MakapeiueB FO.H., Munmgtoxk H.I'., HemkoB K.M. u np.; nmox pemakumeit TensaxoBckoro C.A.
AKIMOHEpHOE 00111eCTBO «M3naTenbeTBoO «IIpocsemienue»
* Maremaruka. Anrebpa: 8-i kitacc: 0a30BbIN YPOBEHB: yueOHUK; 16-¢ n3nanue, nepepadboTaHHOE
Makapsrue 10.H., Munmiok H.I'., Hemkos K.M. u ap.; mon pemakuument TensikoBckoro C.A.
AKUHMOHEpHOE o01ecTBo «3maTenbpcTBO «IIpocemienue»
» Martemaruka. AnreOpa: 9-if kimacc: 6a30BbIi YpOBEHb: yueOHHK; 15-¢ uznanue, nepepaboTaHHoe
MakapeiueB FO.H., Munmgtoxk H.I'., HemkoB K.M. u np.; nmox pemakumeit TensaxoBckoro C.A.
AxktnmonepHoe obmiectBo «M3narenberBo «IIpocBermenue

METOANUYECKHUE MATEPUAJIBI IJIS YYUTEJIA

I)[AnnakTrdeckue Martepuansl 1Mo anrebpe: 7 kimacc k ydeOHuky FO.H.MakapeiueBa u
np.,M.:N31atenscTBo "Ok3amen",2022r;
2)Anrebpa 7 kmacc, Temarudeckue tector,mon penakmuein HO.I1. dynaunsiaa,B.JI. Kponrays,M.:
"[IpocBemenue" 2022r.
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