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INOACHUTEJIbBHAA 3AITMCKA

Anrebpa sBJISIETCS OAHMM M3 ONOPHBIX KypCOB OCHOBHOIO 00ILEro oOpa3oBaHUs: OHa
o0ecreunBaeT U3y4eHue APYrux AMCLUUIUINH, KaK €CTECTBEHHO-HAY4YHOr'0, TaK U 'yMaHUTapHOTO
LIUKJIOB, €€ OCBOEHUE HEOOXOIUMO JUIsl MIPOJIOJKEHHS] 00pa30BaHUs U B NIOBCEIHEBHOMN >KU3HMU.
PasButne y oOy4aromuxcs HAaydHBIX NPEICTABICHUA O MPOUCXOXKACHUU U CYITHOCTH
anreOpanyeckux aOCTpakuuil, crnocobe OTpaXKeHHs MaTeMaTHMYeCKOW HayKoW SIBICHUH WU
IPOLIECCOB B NPUPOAEC M OOLIECTBE, POJM MATEMATUYECKOIO MOJEIUPOBAaHUS B Hay4HOM
NO3HAHUU U B TPAKTHKE CIOCOOCTBYET (OPMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS M KAYECTB
MBILUICHHS, HEOOXOAMMBIX Ul afanTallid B COBPeMEHHOM Lu¢ppoBoM obmiectBe. M3yueHue
asreOpbl 00ecrieunBaeT pa3BUTHE YMEHUS HAOJII0AaTh, CPABHUBATh, HAXOIUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBIIUICHHs, CHOCOOHOCTH apryMEHTUPOBAaHHO OOOCHOBBIBATb CBOM
JeMcTBUSL U BBIBOJBI, (hOpMYIHpOBaTh yTBepkIeHUs. OcBoeHHEe Kypca aiaredpsl odecrneunBaeT
pa3BUTHE JIOTMYECKOTO MBIIIJICHUS OOYYaloIIMXCSA: OHU MCIONb3YIOT JEIYKTUBHBIE U
UHAYKTUBHBIE PACCYXKAEHUS, 0000LIEHNEe U KOHKPETHU3aluIo, adCTparupoBaHUE M aHAJOTHIO.
OOyuenue anrebpe mpeaAnosaraeT 3HAYUTENBHBIH O00BEM CaMOCTOATENBHON JeSTEIbHOCTH
oOyyaroluxcsi, IO3TOMY CaMOCTOSITENIbHOE pEIIeHUWEe 3ajad  SBISETCS  pealu3alnuen
JESTEIbHOCTHOIO ITPUHIINIIA O0yUEHUS.

B crpykrype mnporpammel y4eOHOro Kypca «Anredpa» i OCHOBHOTO OOIIEero
00pa30BaHUsl OCHOBHOE MECTO 3aHUMAIOT COJAEp)KaTelIbHO-METOJMuYecKue JUHuU: «Huciaa u
BBIUNCIICHUS», «AJreOpandeckue BBIPAKEHUSN», «YPaBHEHUS U HEPABEHCTBa», «DyHKIUN».
Kaxxgas u3 3TUX coJepKaTebHO-METOAUYECKUX JIMHUNA Pa3BUBAETCA HA MPOTSHKEHUU TPEX JIET
U3y4eHHsI Kypca, B3aUMOJICHCTBYS ¢ IPYTMMHU €ro JMHUAMH. B Xone n3ydenus yueOHOro Kypca
00y4aroIuMCcs IPUXOAUTCS JTOTHYECKH PacCyXIaTh, UCIOIb30BATh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B cBs3M ¢ 3TUM B porpammy y4eOHOro Kypca «Anredpa» BKIIOUEHbl HEKOTOPHIE OCHOBBI
JIOTUKH, TPEJCTaBICHHbIE BO BCEX OCHOBHBIX pa3Jellax MaTeMaTH4YecKoro oOpa3oBaHMs U
CHOCOOCTBYIOIIME OBJaIeHUIO 00yJaroIMHUCS OCHOB YHUBEPCAJIBHOI'O MAaTEMATHYECKOTO S3bIKA.
CopnepxaTenbHOW M CTPYKTYPHOM OCOOEHHOCTBIO y4yeOHOro Kypca «AureOpa» sBISETCS €ro
WHTEIPUPOBAHHBIN XapaKTep.

Copepxanve TMHAN «Hucna ¥ BBIYMCIEHUS» CIIY>KMT OCHOBOM AJIs1 TalIbHEUILIETO H3YyUEHUS
MaTeMaTUKH, CIOCOOCTBYET pa3BUTHIO Y  OOYYalOIIMXCS  JIOTMYECKOTO  MBILIUICHHUS,
(OpMHUPOBAHNIO YMEHHMSI IOJIb30BATHCS AJITOPUTMAMH, a TaKXKe MPUOOPETEHUIO MPAKTUYECKUX
HaBBIKOB, HEOOXOAMMBIX I MOBCEIHEBHOW >XU3HU. Pa3BuTHE MOHATHS O YHUCIE HAa YpOBHE
OCHOBHOI'O 00Iero 0o0pa3oBaHMs CBSI3aHO C PAIlMOHAIBHBIMU M MpPpalMOHAIBHBIMU YHUCIIAMH,
dbopMHUpPOBaHUEM TIPEACTABICHUI O JNEWCTBUTEIILHOM YHCIIE. 3aBepIIEHNE OCBOCHHS YUCIOBOM
JMHUU OTHECEHO K CpeHeMY o0IIeMy 00pa30BaHHUIO.

Conepkanrie JIByX alreOpanyeckux JUHUH — «ANTeOpandyeckue BBIPAKEHUS» |
«YpaBHEHUS U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO Yy O0YUAIOIIHUXCSI MATEMATHYECKOTO
anmnapara, HeoOXO0AUMOro JJIsi PEeIIeHHUs 3a7ad MaTeMaTUKH, CMEXHBIX NPEAMETOB U MPAKTUKO-
OpPUEHTHPOBAaHHBIX 3a7auy. Ha ypoBHe OCHOBHOro o0Iiero oOpazoBaHHs Yy4eOHBIH MaTepuan
IpYNIUpYeTcs BOKPYT pPAllMOHAJIBHBIX BbIpaXEeHUH. Anredpa JeMOHCTPUPYET 3HAUYEHUE
MaTeMaTUKH KaK S3bIKa JUIS MOCTPOEHUS MaTeMaTHYEeCKMX MOJeNel, ONMUCaHusl MPOLECCOB U
ABJIEHUHN peasibHOTO Mupa. B 3agaun oOydeHus anredpe BXOAAT Takke JalibHEIee pa3BUTHE
QITOPUTMUYECKOTO  MBIIUICHUS,, HEOOXOAMMOro, B YacTHOCTH, JUIi OCBOGHHS Kypca
UHPOPMATUKH, W OBJIAJICHHWE HaBBIKAMU JEIyKTUBHBIX paccyxaeHuid. IIpeoOpasoBanue



CHUMBOJIBHBIX (POPM CIIOCOOCTBYET pa3BUTHIO BOOOPAXKEHUs, CIOCOOHOCTEH K MaTEMaTHUYECKOMY
TBOPYECTBY.

Conepxanne  (yHKIMOHAIBHO-TpPAUUECKOW  JIMHUM  HAIEJIEHO Ha  MOJy4YeHHE
00yJaromMMHUCS 3HAHUK O PYHKIMAX KaK BaXKHEHIIEH MaTeMaTHUECKON MOJICNN JUIsS OITUCAHUS U
UCCIIEIOBAaHUA Pa3HOOOPA3HBIX MPOIECCOB M SBJICHWW B mpupoae M odbmiectBe. M3ydenue
MarepHuaja CIIOCOOCTBYET Pa3BUTHIO y OOYYAIOIIUXCS YMEHHUS HCIOJIb30BaTh PA3JIMYHbIC
BBIpa3UTENIbHBIE CPEACTBA S3bIKA MATEMATUKH — CIOBECHBIC, CHMBOJIMYECKHE, TpaduyuecKue,
BHOCHT BKJIaJ B ()OPMHUPOBAHUE MTPEICTABICHHI O POJIM MAaTEMaTHKU B Pa3BUTUH IUBHIM3ALUN U
KyJbTYpBI.

Cornacno yuebHOMY miaHy B 7—9 kinaccax uzydaercs yuyeOHblil Kypce «Anredpay, KOTOpBINA
BKIIIOYAET CJEAYIOIIME OCHOBHBIE pa3ieibl coaepkaHus: «Yucna W BBIYHCICHUS,
«AnreOpandecKue BIpaXECHUN», «Y paBHEHHUS U HEPABEHCTBAY, «DyHKIUIY.

Ha u3yuyenue yuebnoro xypca «Anredpa» orsoautcs 306 wacos: B 7 knacce — 102 yaca (3
yaca B Hejeno), B 8 kimacce — 102 yaca (3 vaca B Henenio), B 9 knacce — 102 gaca (3 4gaca B
HEJICITIO).



COJAEP)KAHUE OBYYEHUA
7 KUIIACC

Yucia ¥ BIYUCTICHHUA

JpoOu 0OBIKHOBEHHBIE U AECATUYHBIC, IEPEXO0]] OT OAHOM (POPMBI 3arKcH APoOeit K IPyToil.
[TonsiTHE PaLMOHAIBHOIO YHUCIIA, 3aIIMCh, CPABHEHHE, YNOPSJOUYMBAHUE PALMOHAIBHBIX UYUCEIL
Apudmernueckre neicTBUS ¢ palliOHAIBHBIMU YUCIIaMH. Perienne 3a1a4 u3 peanbHOM MPaKTUKU
HA YacTH, Ha JPOOH.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTelleM: OIpelesieHHe, IpeoOpa3oBaHue BBIPAKEHUH Ha
OCHOBE ONpeAEIeHHUs, 3aIich 00bIuX ynucen. [IporeHTsl, 3anuch MpOLEHTOB B BUE APOOH U
npoOu B BHJIE NPOIEHTOB. TpH OCHOBHBIE 3a/1a4M HA MPOLCHTHI, PEIICHHE 3a/1a4 U3 PEaTbHOM
IIPAKTUKH.

[TpuMeHeHre NPU3HAKOB AE€IMMOCTH, Pa3JIOKEHNE HA MHOXKHUTEIN HATYPAJIbHBIX YHCEIL.

PeasibHble 3aBUCMMOCTH, B TOM YHCIIE NpsiMasi U 00paTHasi MPOIOPLHUOHAIBHOCTH.

Auredpanyeckue BbIpaKeHUsl

IlepemeHHBIE, YHCIOBOE 3HAYEHUE BBIPDAKEHUS C IEPEMEHHOW. JlomycTuMble 3HA4YEHHUs
nepeMeHHbIX. [IpecTaBieHne 3aBUCUMOCTH MEXK/Ty BETHUYMHAMHU B BHIE (PopMyIibl. BeraucneHus
no ¢gopmynam. IIpeoGpa3oBanue OyKBEHHBIX BBIPAKEHUH, TOXKAECTBEHHO PABHBIE BBIPAKCHMS,
IpaBuiIa NpeodpazoBaHMsl CYMM M IPOU3BEICHUHN, IPaBUiIa PACKPHITHS CKOOOK M NPUBEICHUS
NOJOOHBIX CITaraeMbIX.

CBolicTBa CTENEHU C HaTypalbHBIM MIOKA3aTENIEM.

Opnowiensl 1 MHorowieHbl. CteneHb MHorouwieHa. Clio)keHHe, BBIUUTAHUE, YMHOKEHUE
MHOTOWIEHOB. POpMyIbl COKPAIIEHHOIO YMHOKEHHMs: KBaJIpaT CyYMMBI M KBaJpaT Pa3HOCTH.
dopmyiia pa3HOCTH KBapaToB. Pa3nokeHne MHOTOWICHOB HA MHOHUTEIIH.

YpaBHeHNs U HEPABEHCTBA

VYpaBHeHME, KOpPEHb YpaBHEHMsI, IIpaBUia MIPeoOpa30BaHUs ypaBHEHUS, PaBHOCUIBLHOCTh
YpaBHEHUI.

JIuneliHOE ypaBHEHHE C OJHOM NEPEMEHHOW, YHMCIO KOPHEH JIMHEHHOrO YypaBHEHMS,
pellleHue JIMHENWHBIX ypaBHeHUH. COCTaBIEHME YpaBHEHHMH IO YCIOBHIO 3aj1add. PenieHue
TEKCTOBBIX 3aJa4 C TIOMOIIbIO YPABHEHHH.

JIuHeltHOe ypaBHEHHE C JIByMsl IIEpeMEHHBIMH M ero rpaguk. Cuctema JIBYX JTHMHEWHBIX
YpaBHEHHH ¢ JByMs NepeMeHHbIMH. PeleHue cucreM ypaBHEHHI CrocOOOM IOJCTaHOBKH.
[Tpumeps! peleHns: TEKCTOBBIX 3a7ad ¢ TIOMOIIBIO CUCTEM ypaBHEHUM.

DyHKUMHU

Koopaunata Toukn Ha mnpsmol. YUucioBele NpoMeExXyTKu. PaccrossHue Mexnay IByms
TOYKaMHU KOOPAMHATHOU IIPSMOM.

[IpsimoyronbHas cuctema koopauHat, ocu OX m Oy. AbGcumcca ¥ OpAWHATa TOYKH Ha
KOOpAMHATHOM TuiockocTH. [lpumepsl rpaduxoB, 3agaHHbIX (Qopmynamu. Urtenue rpadukoB
peanbHbIX 3aBucuMocTell. [lonstue pynkuuu. I'paduk ¢pynkunu. ColicTBa pyHkumid. JIuneinas
¢ynkuus, e€ rpapuk. ['padux pynkuuu y = [x|. I'paduueckoe perenne TMHEHHBIX YpaBHEHUH U
CHUCTEM JIMHENHBIX YPABHEHUM.

8 KJIACC

Yuciia 1 BbIYUCTICHUSA



KBagpatubiii kopeHb u3 uucia. [lonarue o0 wuppannoHasbHOM uucie. JlecsTHUHBIE
npuOJIMKEHUST UPPalMOHANBHBIX uncen. CBoicTBa apupMEeTHIECKUX KBAJAPATHBIX KOPHEH U MX
NpUMEHEHHE K IMPeoOpa30BaHMIO YHMCIOBBIX BBIPAKEHUH M BBIYMCICHUSAM. JleHCTBHUTENbHbIC
quca.

Crenens ¢ nensIM nokasaresieM 1 €€ cBoiictsa. CTaHaapTHas 3aIMCh YUCIIA.

Anrebpanueckue BhIpaKeHUIAJTedpandeckue BbIPasKeHUs:

KBaznpaTHblil TpEXUIICH, Pa3I0KEHUE KBAAPATHOIO TPEXWICHA HA MHOKHUTEIIH.

Anrebpanueckas npo6b. OCHOBHOE CBOMCTBO anreOpanueckoir napobu. CroxeHwue,
BBIYUTAHNE, YMHOKEHHE, JIeIeHUE anreOpandeckux apoleil. PannoHanbHble BBIpaXKEHUS U UX
peoOpa3oBaHue.

VYpaBHEeHMs 1 HEPaBEHCTBAY paBHEHHUS] U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opMyna KOpHEH KBaapaTHOro ypaBHeHus. Teopema Buera.
Pemenne ypaBHeHu#, CBOAAIIMXCS K JIMHEHHBIM M KBajpaTHeIM. IIpocreiimme apoOHO-
palUOHAJIbHbIE YPABHEHUS.

I'paduueckas wHTEpHIpEeTaUsi YpaBHEHUH C JBYMs NMEPEMEHHBIMH U CHCTEM JIMHEHHBIX
YPaBHEHHUH C IByMs lTIepeMEHHbBIMU. [[prMepsl penieHns CUCTeM HETMHENHBIX YPaBHEHUH C JBYyMsI
NEPEMEHHBIMH.

Pemienne TekCTOBBIX 33724 anreOpandecKumM CriocoOOM.

UucnoBble HeEpaBeHCTBA W HX CBoMCTBA. HepaBeHCTBO ¢ OJHOW NEPEMEHHOM.
PaBHOCWIBHOCTH HepaBeHCTB. JIuMHelHblE HepaBeHCTBA ¢ OJHOM mnepeMeHHOW. Cucremsl
JIMHENHBIX HEPABEHCTB C OAHON IIEPEMEHHOM.

OyHKunNPYHKIUHA

[Tonarue ¢pynkuuu. OOnacTh ONpeseeHUus] U MHOXKECTBO 3HaueHUH (QyHKimu. CriocoObl
3amanus QyHKIUH.

I'paduk Pynkuuu. Yrtenue cBoicTB QyHkuuu no e€ rpaduky. Ilpumeps! rpapukos
(GyHKIMH, OTpa)karoUIMX peaJbHbIe MPOLECCHI.

OyHKIMH, ONUCHIBAIONIME MPSAMYI0 M OOpaTHYIO NMPONOPLHMOHAIbHBIE 3aBUCUMOCTH, HX
rpadpukn. Oyukimn y = x2, y = x3, y = \x, y=|x|. Tpadudeckoe peureHue ypaBHEHNI i CHCTEM
YPaBHECHHUIA.

9 KJIACC

Yuciaa 1 BLIYUCIEHUS

PanmonaneHble 4ncna, upparoHaIbHbIe YHCIa, KOHEUYHbIe U OECKOHEUYHBIE NECATHUHBIC
npobu. MHOXECTBO JeHCTBUTENBHBIX YHCEN, IACHCTBUTENbHBIE 4YHCIA KaKk OECKOHEUYHbIe
JEeCATHYHBIE Apoou. B3auMHO OJJHO3HAYHOE COOTBETCTBUE MEXKAY MHOKECTBOM JICHCTBUTEIHHBIX
yuceln U KOOPAMHATHOM MPSMOM.

CpaBHeHHE ICHCTBUTENBHBIX YHUCEN, apu(METHUYECKHE ACUCTBUS C JCHCTBUTEIbHBIMH
YHUCIaMU.

Pa3mepsl 00bEKTOB OKPYKAIOMIEro MUPA, IITUTETHFHOCTH MPOIECCOB B OKPYIKAIOIIEM MUPE.

[Ipubmxk€HHOE 3HAYEHWE BEIMYHMHBI, TOYHOCTh NpuUOIMKeHUs. OKpyrieHUe Yuced.
IIpukuaka v OLIEHKA PE3YIbTATOB BHIYMCIICHUM.

YpaBHeHHUsI U HEPABEHCTBA

JIuneitHoe ypaBHeHUE. Pellienre ypaBHEHUN, CBOASIIMXCS K TMHENHBIM.



KBanpaTtHoe ypaBHeHue. Penienne ypaBHEeHUH, CBOASIINXCS K KBaipaTHBIM. bukBaaparHoe
ypaBHeHUE. [IpuMephl pelieHus ypaBHEHH TPETbEH M YETBEPTOM CTENEHEW Pa3JIOKEHHEM Ha
MHOKUTEIIH.

Pemenne npoOHO-palimoHaTbHBIX YpaBHEHUHN. PelieHne TeKCTOBBIX 3a/1a4 aJireOpanvaecKum
METOJIOM.

VYpaBHeHHe C JBYyMsI NMEPEeMEHHBIMH U ero rpaduk. PemieHue cucreM IByX JHMHEWHBIX
YpaBHEHUN € JBYyMsl NEpEMEHHbIMU. PelieHune cucreMm JByX ypaBHEHHMH, OJIHO U3 KOTOPBIX
JUHEWHOe, a Ipyroe — BTOpO# cremneHu. ['paduueckas nHTepHpeTanys CUCTEMBbl YPAaBHEHHH C
JBYMsI IIEPEMEHHBIMU.

Pemennie TeKCTOBBIX 3a7a4 aareOpanyecKuM CIocoOOM.

YuciioBble HEPABEHCTBA U UX CBOMCTBA.

PemreHne JIMHEWHBIX HEPABEHCTB C OAHOW IIEpeMEHHOW. PemeHue cucreM JIMHEMHBIX
HEpaBEHCTB C OAHOW mepemeHHoil. KBaapaTHple HepaBeHCTBa. I'paduueckas mHTEpHpeTanus
HEPaBEHCTB U CUCTEM HEPABEHCTB C JIByMsI [IEPEMEHHBIMH.

OyHKUMNPYHKIUHA

KBagparuunas ¢yukmus, e€ rpaduk u cBoiictBa. [lapabomna, KoOpauHATHI BEPIIUHBI
napaboJibl, 0Cb CHMMETPUH MapadoIbl.

I'paduxn dyskmmit: y = kx, y =kx + b, y=k/x, y=x3, y =x, y = [x| , # ux cBoiicTBa.

YuciioBble ocae0BaTeIbHOCTH YU CI0BBIE MOC/Ie10BATEIbHOCTH U IIPOrPecCHH

[loHsiTHE YMCIOBOM MOCIEAOBATEIBHOCTU. 3aJaHUE MOCIEI0BATEIbHOCTH PEKYPPEHTHOM
dbopmynoii u hopmMyIoii N-ro uieHa.

Apudmernueckas u reomeTpuueckas nporpeccun. @opmyibl N-ro uieHa apuPpMeTHIecKoi
Y TEOMETPUYECKON IPOrPECCHl, CYMMBI IEPBBIX N UJIECHOB.

N306paxkenne 4ieHOB apu(PMeTUYecKO U TeOMETPUUYECKON MpOorpeccuii TOYKaMu Ha
KOOPJMHATHOM MJIOCKOCTU. JIMHENHBIN 1 SKCIOHEHITUANbHBIA pocT. CII0kKHBIE MPOIEHTHI.



INTAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA IIPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIbTATBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHS MPOTpaMMbl Y4eOHOTO Kypca «Airedpar
XapaKTepU3YIOTCSL:

1) naTpuoTHYECKOE BOCTIUTAHME:

IIPOSIBJIEGHUEM HMHTEpeca K IMPOLUIOMY M HAcTOSIIEMY pPOCCUHCKONM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHHEM K JIOCTHKEHHUSIM POCCHUMCKMX MAaTEMaTUKOB M POCCUUCKOMN
MaTEMaTUUYECKOH IIKOJIbl, K UCIIOIb30BAHMIO 3TUX JAOCTH)KEHUI B IPYIMX HayKaX U MPUKIIAJHbBIX
chepax;

2) rpaKIaHCcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIMOJTHEHUIO OOS3aHHOCTEH Tpa)<IaHWHA M peaju3allid ero Impas,
MPEJCTAaBICHUEM O MaTeMaTHYeCKHX OCHOBaX (YHKIMOHHPOBAHHUS PA3IUYHBIX CTPYKTYP,
SBIICHUH, TPOLIEyp TPakIaHCKOTrO OOIIecTBa (HApUMEp, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O0CYX/IEHUIO TUYECKHUX IMPOOJIEM, CBS3aHHBIX C MPAKTHUYECKUM MPHUMEHEHHEM JIOCTHKCHHUU
HAyKH, OCO3HAHUEM BaKHOCTU MOPAJIbHO-3TUUYECKHUX IPUHLUIIOB B I€ATEIbHOCTH YUEHOTIO;

3) Tpy/0BOE BOCIIUTAHHE:

YCTAaHOBKOW Ha aKTUBHOE YYacTHE B PEILIEHUU NPAKTHUYECKUX 3a7ady MaTeMaTHU4ecKOM
HAIpPaBJIEHHOCTH, OCO3HAHUEM BAKHOCTH MAaTEMAaTUYECKOTr0 0Opa30BaHUs Ha MPOTSKEHUHU BCEl
JKU3HU JJIs YCIEIIHON MpodeCCHOHAIbHON ACSITENTbHOCTH U PAa3BUTHEM HEOOXOIUMBIX YMEHHIA,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUIYATbHOW TPACKTOPUU OOpa3oBaHUS H
YKU3HEHHBIX IUIAHOB C Y4ETOM JINYHBIX MHTEPECOB U OOLIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTHYECKOe BOCIIUTAHUE:

CIIOCOOHOCTBIO K AOMOLIMOHAJIBHOMY U 3CTETHYECKOMY BOCIPHUSATHIO MaTeMaTHYECKHX
00BEKTOB, 33/1a4, PELICHUN, pacCyX/I€HUH, YMEHUIO BUAETh MaTeMaTHUECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HEHHOCTH HAYYHOTO MO3HAHUS:

OpUEHTAIled B JEATEIbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAay4HbIX NpeACTaBlIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHs YEJIOBEKa, MNPHUPOJIbI M OOILIeCTBa, NOHUMaHHEM
MaTeMaTUYeCKOl HayKu Kak c(epbl UYeIOBEYECKON JMAeATEeNbHOCTH, ITAaloB €€ pa3BUTUSA U
3HAUMMOCTH ISl Pa3BUTHUS LIMBUIIM3ALIMH, OBJIAJICHUEM SI3bIKOM MaTEMaTHKU U MaTeMaTH4eCKON
KyJIbTYpOH KakK CpEICTBOM IIO3HAHHWS MHpPA, OBJIAJEHUEM IPOCTEHIIMMHM  HaBbIKaMU
MCCJIEI0BATEIBCKOM 1EATENbHOCTH;

6) pusnueckoe BocnuTaHne, HopMUpPOBaAHNUE KYJIbTYPbI 310POBbs H YMOIIMOHAIBLHOTO
0/1aronoJIy4usi:

TOTOBHOCTBIO MPUMEHSTh MaTeMaTHUECKHE 3HAHUS B UHTEPECAX CBOETO 3710POBbs, BEJIEHUS
3I0pOBOr0 00Opasa KM3HU (370pOBOE MUTaHUE, cOATAHCUPOBAHHBINA PEXUM 3aHITHH M OTAbIXA,
perynsapHas (u3nueckas akTUBHOCTb), c(hOPMHPOBAHHOCTHIO HaBbIKa pediieKCUU, MPU3HAHUEM
CBOETO IpaBa Ha OIIMOKY M TaKOTO K€ MpaBa Jpyroro 4eioBeka;

7) 3K0JIOTHYeCKOe BOCIIMTAHME:

OpHeHTalel Ha MPUMEHEHHe MaTeMaTHYeCKHX 3HAHWW /I pelleHus 3ajad B o0JacTu
COXPaHHOCTH OKpYXKarolleW Cpepl, MJIAaHUPOBAaHUSA IIOCTYIIKOB M OLIEHKM MX BO3MOXHBIX
MOCNEACTBUM JUIsl OKpY’KaloLell cpeibl, 0CO3HAHUEM TJI00aIbHOIO XapakTepa 3KOJOTHYECKHX
npo0JieM U myTel UX peleHus;



8) aganTanus K H3MEHSIIOLIIMMCS YCJI0BHSIM COLMAILHOW M IPUPOIHO¥ CpebI:

TOTOBHOCTBIO K JICHCTBUSM B YCJIOBMSIX HEOIPEIEIEHHOCTH, TOBBIIICHUIO YPOBHS CBOCH
KOMIIETCHTHOCTH 4€pe3 IMPAKTUYECKYIO JCSATEIBHOCTb, B TOM YHCJIE YMEHUE YUUTBCS y OPYIHX
Jrozei, npuoOpeTaTb B COBMECTHOM JESTEIbHOCTH HOBBIC 3HAHMSI, HABBIKM U KOMIIETEHIIMH U3
OIIBITA IPYTUX;

HE00X0AUMOCTBIO B ()OPMUPOBAHUN HOBBIX 3HaHUI, B TOM 4Hcie (opMysInpoBaTh UJIEH,
HOHATUS, TUIIOTE3bl 00 00BEKTaxX U SIBIECHHSX, B TOM YMCJE pPaHee HEU3BECTHBIX, OCO3HABaTh
neGUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYALIUIO, BOCIPUHIMATh CTPECCOBYIO CUTYALIUIO
KaK BBI30B, TPEOYIOUIMH KOHTpPMEp, KOPPEKTHPOBaTh IPUHUMAEMbl€ pELICHUS U JEHCTBHUI,
(GbopMynHpOBaTh U OLIEHUBATh PUCKHU U MOCIEACTBUS, HOPMUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHBbIE YHHBepCAJIbHbIE YUeOHbIe el CTBUA

Ba3oBble Jlornyeckune aeiicTBUS:

BBISIBJISITH U XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKU MATEMAaTUYECKUX OOBEKTOB,
MOHSTUM, OTHOIIEHUN MEXIY MOHATHIMH, (HOPMYIUPOBATh ONPEIACICHUS MOHSITHM,
yCTaHaBJIMBATh CYLECTBEHHBINH NMPU3HAK KJIAacCHU(UKALUU, OCHOBaHMS AJs1 00001IeHNs
Y CPaBHEHUs, KPUTEPUU IIPOBOJAUMOIO aHAIN3a;

BOCIIPUHUMATh, (POpMYyIUpOBaTh U MPeoOpPa30OBbIBATH CYXKJIEHUS: YTBEpAUTEIbHBIC U
OTpHIIATENIbHBIC, €IMHIYHBIC, YACTHBIC U 00IIUE, YCIOBHEIC,

BBISIBJIATH MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U IPOTUBOpEUHs B (pakTax,
JAHHBIX, HAOIMIOACHUSX U YTBEPXKICHMSX, Ipeajararb KPUTEPUH MJI BbISBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

JIeNIaTh BBIBOJBI C HUCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, JNEIYKTHBHBIX U MHAYKTUBHBIX
YMO3aKJIIO4YEHNH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

pa3buparh 10Ka3aTeIbCTBA MATEMAaTUUECKUX YTBEPXKIEHUH (MIpsIMBbIE U OT IPOTUBHOTO),
IPOBOJUTH CAMOCTOSATENBHO HECJIOXKHBIE JO0Ka3aTelbCTBA MaTeMaTHYecKUX (DaKTOB,
BBICTPAaNBaTh apryMEHTALUIO, IPUBOJUTH MIPUMEPHI U KOHTPIPUMEPHI, 0OOCHOBBIBATH
CcOOCTBEHHBIE PacCyXICHUS;

BBIOMpATh CNOCO0 pelleHus: yd4eOHOM 3afaud (CpaBHUBAaTh HECKOJIBKO BapHaHTOB
pelieHus, BbIOUpaTh Hanbosiee MOAXOIAIINNA ¢ YYETOM CaMOCTOSITEIbHO BbIIEJIEHHbBIX
KPUTEPHUEB).

Bba3oBbie nccieaoBarebCKue 1eliCTBUA.

UCIOIB30BaTh  BONPOCHI  KAaK  HCCIIEAOBATCIIbCKUNA ~ MHCTPYMEHT  ITO3HAHWS,
(bopMyITHPOBaTH BOMIPOCHI, (PUKCUPYIOIIUE MPOTUBOPEUHNE, TPOOIEMY, CAMOCTOSTEILHO
YCTaHABJIMBATb HCKOMOC MU TaHHOC, (bOpMI/IpOBaTI) THUIIOTE3Y, apTYMCHTUPOBAThL CBOIO
MO3UIUI0, MHCHHE,

IPOBOJUTH IO CaMOCTOSITEJIbHO COCTABJICHHOMY IUTAHY HECIOXHBIH SKCIEPUMEHT,
HEOOJIBIIIOE HCCIIEIOBAHUE [0 YCTAHOBICHHIO OCOOEHHOCTEH MaTeMaTHYeCcKOro
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEX]TY COOOM;

CaMOCTOATENIbHO  (hOpMYJIMpOBaTh OOOOIIEHUS ¥  BBIBOJBI 10  pe3yJibTaTaM
POBEAEHHOTO HAOJIOICHHS, UCCIIEI0BAaHUS, OLEHHBATh JTOCTOBEPHOCTh MOJYYCHHBIX
PE3yIbTaTOB, BBIBOJIOB M 000OIIICHMIA;



MMPOTrHO3UPOBATH BO3MOKHOC PA3BUTHUC NIPOLICCCA, 4 TAKIKC BbIABUTATH MIPCATIOJIOKCHU A
0 €r'o pa3sBUTUHU B HOBBIX YCIIOBUAX.

Pabora ¢ nndopmanmeii:

BBISIBJISITH HEJJOCTATOUYHOCTh U M30BITOUHOCTh MH(OPMALIMHU, JaHHBIX, HEOOXOAUMBIX
JUIsl pELIEHNUs 3a1a4H;

BbIOMpaTh, aHAIU3UPOBATH, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHGOPMAIUIO
pa3IMYHbIX BUJOB U (DOPM IpE/ICTaBICHHUS,

BBIOMpATH GOPMY MpeICTaBICHUS HH(POPMAIIUK U MILTIOCTPUPOBATH pPELIacMble 3aauu
CXeMaMH, AuarpaMMaMu, HHOU rpadukoi U MX KOMOMHALIMSIMU;

OLICHUBATh HAAEKHOCTh UH(POPMALIMU 110 KPUTEPHSIM, MIPEATI0KEHHBIM YUUTEIEM UITH
c(OpMYITHPOBAHHBIM CAMOCTOSITENHHO.

KOMMyHHKaTHBHbIe YHuBEpCaJdbHbLIC y‘leﬁﬂble JelcTBUsI:

BOCIIPMHUMATh U (POPMYJIMPOBATH CYXKJIEHHUS B COOTBETCTBUU C YCIOBHUSAMU M LEISAMU
oOIIeHus, SICHO, TOYHO, I'PaMOTHO BBIPAXKaTh CBOK TOYKY 3PEHUS B YCTHBIX U
NUCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHHs 0 X0y peIleHHs 3a7jauyi, KOMMEHTHPOBATh
IIOJIy4ECHHBIA pe3yibTarT;

B X0/ 00CYKIIEHHS 337aBaTh BOIPOCHI 110 CYIIECTBY 00CYKIaEMOM TEMBI, IPOOIIEMBI,
peraeMoil 3a1auu, BbICKa3bIBaTh UJI€U, HALIEJICHHbIE HAa IIOMCK PELLEHUS], COITOCTABIATh
CBOMU CYXJIEHUS C CY)KJICHUSIMU JPYTUX YYACTHUKOB JMAIOra, OOHAPYKUBATh pa3iuyue
U CXOJCTBO IO3ULMH, B KOPPEKTHOW ¢opme (opMynupoBaTh pa3HOIJAcHs, CBOU
BO3PaKEHUS;

IPEICTaBIATh PE3yIbTaThl PEIICHUs 3a/1a4M, SIKCIEPUMEHTA, HCCIEeI0BaHUs, TIPOEKTa,
CaMOCTOSITENIbHO BBIOMpATh (popMaT BBICTYIUICHHS C Y4ETOM 3aday NPE3CHTALUU U
0COOEHHOCTEH ayTUTOPUH;

MOHMMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMaHIHOM U HHIUBUAYAIbHON pabOThI IPH
pelIeHnH yueOHbIX MaTeMaTHUYECKHUX 3a]1ay;

INPUHUMATH 1I€JIb COBMECTHOM JEATEIbHOCTH, IIJIAHUPOBATh OPraHU3AIMI0 COBMECTHOM
paboThl, pacpeaensTh BUIbI padoT, 10roBapuBaThCs, 00CYk/1aTh IPOLECC U Pe3yJIbTaT
paboTbl, 000011aTh MHEHHSI HECKOIBKUX JIFOJICH;

y4acTBOBATh B IPYNIOBbIX (hopMax paboThl (00Cyk1eHUsI, 0OOMEH MHEHUSIMH, MO3TOBbIE
LITYPMBI U APYTHE), BHIIOIHATH CBOIO YacTh pabOThl M KOOPIAUHUPOBATH CBOU JIEUCTBUS
C IPYT'MMHU 4J€HaMHM KOMaH/bl, OLIEHUBATh Ka4€CTBO CBOET0O BKJIAJa B OOIIMM MPOAYKT
10 KpUTEPHSIM, CHOPMYITMPOBAHHBIM YYACTHUKAMHU B3aUMOICHCTBUS.

PeryasiTuBHble YHHBepcaJIbHbIe YUeOHbIe JeicTBUSI
Camoopranu3aums:

CaMOCTOSITENIFHO COCTaBJIATh IUIaH, aJTOPUTM pelIeHHs 3ajadyd (MM €ro 4YacTh),
BBIOMpPATh CMOCOO pemleHuss ¢ Y4ETOM MMEIOLIUXCS PEecypcoB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBaTh U KOPPEKTUPOBATH BAPHAHTHI PEIICHUI C yYETOM
HOBOH MH(OpMAIHH.

CﬂMOKOHTpOJ’Ib, IMOLMOHAIbHBIA HHTEJIEKT:

BJIQJIETh CIIOCOOAMH CaMOIMPOBEPKU, CAMOKOHTPOJIS TpoIlecca U pe3yibTaTra pelieHus
MaTeMaTHYeCKOM 3a/auM;
MPEABUIETh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTH IPU PELICHUM 3a7a4H, BHOCHTh
KOPPEKTUBHI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENHCTB, HAWJEHHBIX OINIMOOK,
BBISBJIEHHBIX TPYJIHOCTEW;



® OIICHUBATh COOTBETCTBUE PE3yJIbTaTa AEATEILHOCTH MOCTABICHHON IETH U YCIOBHSM,
OOBSICHATH MPUYMHBI TOCTUKECHHUS MIT HETOCTHIKECHHUS 1IeTTH, HAXOIUTh OIIUOKY, aBaTh
OLIEHKY NTPHOOPETEHHOMY OIBITY.

NNPEJAMETHBIE PE3YJIbTATHI

K xonmy oOyuenuss B 7 KJjacce OOYYAIOLIUICA TOJNYYUT CIEAYIOIIKAE NpPEIMETHBIC
pE3yJIbTAThL:

Yucia ¥ BIYUCTICHHUSA

BbinonHATe, coyeras yCTHblE M IHCbMEHHbIE NPUEMBI, apudmMeTHdeckue HEHCTBUS C
palOHaIbHBIMU YHCIAMHU.

HaxonuTe 3HaueHMs] YMCIOBBIX BBIPAKEHHH, NPUMEHATH Pa3sHOOOpa3HblEe CHOCOOBI U
npuéMbl BBIYUCIICHHUS 3HAUYCHHH JPOOHBIX BBIPAKEHHUH, COAEpKANIMX OOBIKHOBEHHBIC H
JECSITUUHBIE IpOOH.

Ilepexonuth OT oaHOM (hopMBI 3amucu Yuced K Apyrou (mpeoOpa3oBbIBATH JECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YaCTHOCTH B OECKOHEUHYIO
JIECATHUYHYIO IPOOB).

CpaBHUBATH U YIOPAIOYNBATH PAllMOHAIbHBIC YHACA.

OKpyrisTh yucna.

BbINONMHATE NPUKUIKY U OLIEHKY pe3yibTaTa BBIYUCIEHUN, OLIEHKY 3HAUEHWH YHCIIOBBIX
BBIPAXCHUM. BBINIOIHATE NEHCTBUS CO CTENEHSAMU C HATYpaJIbHBIMU IIOKA3aTEISIMH.

ITpuMeHATh NpU3HAKK JENMMOCTH, PA3JIOKEHHE HAa MHOMKUTEIM HaTypPaJbHBIX YHCEIN.

Pemath npakTUKO-OpPUEHTUPOBAHHBIE 3a/layd, CBS3aHHBIE C OTHOILIEHUWEM BEIMYMH,
IPONOPLUOHAIBHOCTHIO BEIMUUH, IPOLEHTAMH, UHTEPIPETUPOBATh PE3YJIbTAaThl PELICHUS 3a7a4
C y4€TOM OTrpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMH PacCMaTPUBAEMbIX O0OBEKTOB.

Auredpanyeckue BbIpaKeHUsl

Hcnonb30Bath anredbpanyeckyro TEPMHUHOJIOTHIO U CUMBOJIUKY, IPUMEHSATH €€ B Ipoliecce
OCBOCHHMS yueOHOT0 MaTepuana.

HaxonuTh 3HaueHus: OyKBEHHBIX BBIPAKEHHUI MPH 3a/JaHHBIX 3HAYEHUSX [IEPEMEHHBIX.

BoinonHATe peobpa3oBaHus LENOro BbIPaXKEHHUs] B MHOTOWIEH MPUBEACHUEM I0100HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbINONMHATE yMHOXKEHHE OJIHOYJIEHAa HAa MHOTOYIEH WM MHOrO4YjeHa Ha MHOTOYJIEH,
NPUMEHSTH (POPMYIIbI KBaJlpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcCyIecTBIATh Pa3loXKEHUE MHOTOWIEHOB HAa MHOXKUTEIM C IOMOUIbIO BBIHECEHUS 32
CKOOKM OOIIero MHOKHUTENS, TPYNIMPOBKH CIaraeMbIX, MPUMEHEHHUs (OpMYJl COKpAIIEHHOTO
YMHOXKEHHUS.

[IpumensaTh npeoOpa3oBaHUsT MHOTOWIEHOB JUIsl pELICHUS pa3jMuYHBIX 3aJad U3
MaTEMaTUKH, CMEXHBIX MPEAMETOB, U3 PEATIbHOU MTPAKTUKU.

Hcnonb30BaTh CBOWCTBA CTEMEHEH C HATYPaJIbHBIMH MOKa3aTeNsAIMH JUIs TpeoOpa3oBaHus
BBIPAKEHUM.

YpaBHeHHUsI U HEPABEHCTBA

Pemate nuHeElHBIE ypaBHEHUS ¢ OJHOW MEPEMEHHOW, NMPUMEHSs MpPAaBWIIA MEPEX0aa OT
UCXOJHOTO ypaBHEHUS K pPaBHOCWIbHOMY eMy. [IpoBepsTb, SBISIETCS U YHUCIO KOPHEM
ypaBHEHMUS.

[TpumeHsTH rpaduuecKrue METOIbl IPU PEIICHUH JTMHEWHBIX YPAaBHEHHUM U UX CUCTEM.



[TonGupath npuMepsI ap YUCEl, SIBIAIONNXCS PEUICHUEM JINHEHHOTO YPaBHEHUS C IByMS
NIEPEMEHHBIMM.

Ctpouth B KOOPAMHATHOM IJIOCKOCTH TpauK JUHEWHOTO YypaBHEHHS C JBYMS
HEPEMEHHBIMHU, TOJIb3YACh I'PapUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPAaBHEHUS.

Pemarp cucTeMbl IByX JIMHEHHBIX YPaBHEHUH C JABYMs IIEPEMCHHBIMH, B TOM YHUCIIE
rpaguyecKy.

CocTaBiaTh U pemarh JMHEMHOE ypaBHEHUE WIM CHUCTEMY JUHEHHBIX YpaBHEHHWI IO
YCIOBUIO 3aJla4M, HMHTEPIPETHUPOBAaTh B COOTBETCTBUM C KOHTEKCTOM 3aJayd IOJy4YCHHBIN
pe3ynbTar.

DOYyHKUMHU

N300paxxaTb Ha KOOPAMHATHOM HpPAMOM TOYKH, COOTBETCTBYIOLIME 3aJaHHBIM
KOOpAMHATaM, Jy4M, OTpPE3KH, WHTEpBaJIbl, 3alliCbIBaTh YHUCJIOBBIE IIPOMEXKYTKH Ha
aJreOpanyeckoM s3bIKe.

OTtmedaTs B KOOPAMHATHOM IIJIOCKOCTM TOYKM IO 33JaHHBIM KOOpAMHATaM, CTPOUTH
rpaduxu nuHeRHbIX QyHKIui. CTpouts rpadgux GyHKIMH y = [X|.

OnwuceBaTh € MOMOMIBIO (YHKIMI WM3BECTHBIE 3aBUCUMOCTH MEXKIy BEIMUYMHAMU:
CKOpOCTb, BPEMsl, pacCTOSHUE, 1I€HA, KOJIMYECTBO, CTOMMOCTb, NPOU3BOJUTEIBHOCTb, BPEM,
00BbEM paboTHI.

Haxoauts 3HaueHue GyHKINHU 110 3HAYCHHIO €€ apryMeHTa.

[TonumaTth rpaduyeckuil crnocod MpeacTaBiIeHUs U aHaNIW3a UHPOpPMALUU, U3BIEKaTh U
UHTEPIPETHPOBATH HHPOPMAITUIO U3 TPa(QUKOB PEATBbHBIX MPOLIECCOB U 3aBUCHMOCTEH.

K kxonny oOyuenus B 8 kJiacce oOydaroluiics IMOJyYUT CIEAYIOIIKME HpPEIMETHBIE
pE3yIbTATHL:

Yuciia 1 BBIYUCICHUSA

Hcnonp30BaTh HayalbHBIE IPEICTABICHHUS O MHOXECTBE JCHCTBUTEIBHBIX YHMCEN JUIS
CPaBHEHHMsI, OKPYIJIEHUS M BBIYMCICHUI, HM300pa)kaTh JEHCTBUTENIbHbIE YHUCJIa TOYKAMU Ha
KOOPJMHATHOU IIPSIMOM.

[IpumeHsTh TOHATHE apU(PMETHYECKOro KBaJAPaTHOIO KOPHSA, HAXOAWUTh KBaJpaTHBIE
KOPHHM, UCIIOJIB3YS IIPU HEOOXOIMMOCTH KaJIbKYJISITOP, BBIIIOJIHATH TPE0Opa30BaHus BHIPAKEHUH,
CoZepKaIIMX KBapPATHbIE KOPHU, UCIIOJIb3Yys CBOWCTBA KOPHEM.

Hcnonp3oBare 3anucu OOJBIIMX M MajbIX YHCENT C MOMOUIbIO JECATUYHBIX ApoOeil u
creneHeil uncna 10.

Auredpanyeckue BbIpaKeHUsl

[IpuMeHATh MOHATHE CTENEeHM C LENbIM IOKa3aTeJeM, BBINOJHATh IpeoOpa3oBaHUs
BBIPAKECHUM, COACPIKALUX CTEIICHH C LIEJIBIM II0OKa3aTeIIEM.

BbINONMHATE TOXK/ECTBEHHBbIE MPEOOpa3OBaHUs PALMOHAIBHBIX BBIPAXKEHUH Ha OCHOBE
MpaBWJI ACMCTBUIM HaJl MHOTOWIEHAMH U anreOpandyecKuMu JpoOsiMH.

PackiiagpiBaTh KBapaTHbBIN TPEXUIIEH HA MHOXKHUTEIH.

[IpumensTs npeoOpa3zoBaHus BhIpAXKEHUN JJIs PELIEHUS pa3InYHbIX 3a/1a4 U3 MAaTeMaTUKH,
CMEXHBIX MTPEAMETOB, U3 PEAIbHON TPAKTUKH.

YpaBHeHHUsI U HEPABEHCTBA

Pemrate nuHelHbIe, KBaApaTHBIE YPABHEHUS U PALIMOHAIBHBIE YPABHEHHUSI, CBOJAIIMECS K
HUM, CUCTEMBI JIByX YPABHEHUH C IBYMs IEPEMEHHBIMH.

[IpoBoaNTH MpoCTENIINE NCCAEA0BAHNS YPABHEHUM U CUCTEM YPAaBHEHMI, B TOM YHCIIE C
IpUMEHEHHEM rpauIecKHX MpeIcTaBlIeHUH (YyCTaHaBIMBaTh, UIMEET JIM YpaBHEHHE WU CUCTEMa
YPaBHEHHUH PELIEHUs, €CIIU UMEET, TO CKOJIBKO, U TIPOYEE).



[lepexoauTh OT cIOBEeCHOW (OPMYIHMPOBKM 3adaudl K e& anreOpanyeckoll MoJenu ¢
IIOMOUIbI0 COCTABJICHWS YPABHEHMsI WJIM CHCTEMbl ypaBHEHUMN, WHTEPIPETUPOBAThL B
COOTBETCTBUU C KOHTEKCTOM 33Jauy IOJyYEHHBIN PE3yJIbTaT.

[IpuMeHsTh CBOMCTBA YMCIIOBBIX HEPABEHCTB JJIsl CPAaBHEHUS, OLIEHKH, peulaTh JUHEWHbIE
HEpaBEHCTBA C OJHOM NEPEMEHHOM M HMX CHCTEMBI, JaBaTh TIpa(UUYEcKyl0 HIUIIOCTPALIUIO
MHOX€ECTBa PELICHNI HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOYyHKUMHU

IToHnMaTh 1 KCII0JIB30BaTh (PYHKIMOHAIBHBIE IIOHATHS U SI3bIK (TEPMHUHBI, CAMBOJIMYECKHE
0003HaYCHMSI ), ONPECSIATh 3HAYCHHE (PYHKIIMH 110 3HAYCHUIO apTryMEHTa, OMPEeIIsATh CBOWCTBA
dbyakumm 1o e€ rpaduky.

CrpouTth rpaduKu 371eMEeHTapHBIX (QYHKIMA BUA:

y=k/x, y=x2,y=x3,y = [x|, y = VX, ONHCBIBATH CBOICTBA YHCIOBOI (YHKIHH 110 e&
rpaduky.

K xonmy oOyuyenus B 9 kJjacce oOyd4arOoUIuics TMOJTYYUT CICAYIONIUE MPEAMETHBIC
PE3YJIbTaThI:

Yucia v BbIYUCICHUSA

CpaBHUBATh U YHOPSA0YMBATh PAllMOHATIBHBIE U UPPALIMOHAJIbHBIE YKCIIA.

Beinonuate apupmernyeckue 1eicTBUS C pallMOHAIbHBIMU YUCIIAMH, COYETasl yCTHBIE U
NUCbMEHHBIE IPUEMBI, BBITIOJIHITH BEIUMCIICHUS ¢ UPPALlMOHAIbHBIMU YUCIIAMH.

HaxoauTh 3HaueHust cTeneHel ¢ LebIMU [ToKa3aTeIsIMU U KOPHEH, BEIYMCIIATh 3HAYCHUS
YHUCJIOBBIX BbIPAKEHUH.

OxpyrisiTh AEMCTBUTEIbHBIE YMCIIA, BBHIIOJIHATh NPUKUIKY pE3yJIbTaTa BBIYMCICHUH,
OLIEHKY YHMCJIOBBIX BBIPAXKECHUH.

YpaBHeHUs] M HEPAaBEHCTBA

Pematsb nuHeliHbIE ¥ KBapaTHbIE ypaBHEHUS, ypaBHEHUS, CBOASILNECS K HUM, IpOCTeHIINe
JIpOOHO-paLlMOHANIbHBIE YPABHEHHUS.

Pemarb cuctemsbl IBYX JMHEWHBIX YpaBHEHHH € JIByMsI NIEPEMEHHBIMU M CHUCTEMBI JBYX
YPaBHEHHUH, B KOTOPBIX OHO YPaBHEHUE HE SABIIAETCS JIMHEUHBIM.

Pemate TekcToBble 3a7auM  anreOpanyeckMM CIOCOOOM € TIOMOIIBI COCTABICHMS
YpaBHEHHUS WM CUCTEMBI IBYX YPaBHEHUH C IByMS IEPEMEHHBIMU.

[IpoBOoNTH MpoOCTEMIIME NCCAEAOBAHUS YPABHEHUM U CUCTEM yYpaBHEHHWH, B TOM YMCIIE C
IpUMEHEHHEM rpauuecKuX MpecTaBlIeH!H (YyCTaHaBIMBaTh, UMEET JIM YpaBHEHHE WU CUCTEMa
YPaBHEHHUH PELIECHUs, €CIIU UMEET, TO CKOJIBKO, U TIPOYEE).

Pemate J5uHElHbIE HEpaBEHCTBa, KBAaJpaTHbIE HEPABEHCTBA, M300pa)kaTh peEIICHUE
HEPABEHCTB HA YMCIJIOBOM MPSIMOM, 3alIMCBHIBATH PEIIEHUE C IIOMOIIBIO CHUMBOJIOB.

Pemath cuctembl JIMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOYAIOIINE KBAaIpaTHOE
HEPaBEHCTBO, M300pa)kaTh PELICHHE CHUCTEMbl HEPABEHCTB HA YMCJIOBOM MPSMOM, 3alHCHIBATh
pEIIEHNE C IIOMOIBIO CHMBOJIOB.

Hcnonp30BaTh HEpAaBEHCTBA MPHU PEUICHUH Pa3IMYHBIX 3a/1a4.

DyHKUMHU

Pacnio3znaBath yHKIIMU U3ydeHHBIX BUAOB. [loKka3pIBaTh CXeMaTHUYECKH PacoIOKEHUE Ha

KOOPJIMHATHO# IIOCKOCTH TpadukoB GpyHkimid Buma: y = kX, y = kx + b, y = k/x, y = ax2 + bx +
c, ¥y =x3, y=1x,y = ||, B 3aBHCHMOCTH OT 3HadYeHHiT K03(HIHEHTOB, ONMCHIBATE CBOICTBA

byHKIHA.



Ctpouth U M300pakaTh CXEMATUYECKU TpapUKH KBAIPATUUYHBIX (PYHKLUH, OMHUCHIBATH
CBOWCTBA KBaIpaTUYHbIX (DYHKIMH IO UX IpaduKaMm.

Pacrnio3naBath KBagpaTHUHYO QYHKIHUIO 110 GOPMYIIe, IPUBOAUTH TPUMEPHI KBaAPATHUHBIX
(GyHKUUH U3 pealbHOW KU3HU, GU3UKU, TEOMETPUH.

YucJi0BbIE 10CIE0BATEILHOCTH M IIPOrPeccuu

Pacrnio3naBath apupMeTHIecKyIo 1 T€OMETPUUYECKYIO TPOrPECCUU TPU PA3HBIX CIIOCO0ax
3a71aHusl.

BbINONHATE BBIYMCIEHUS C UCIOJIb30BaHUEM (PopMyn N-ro wieHa apudMeTHUecKol u
T€OMETPUYECKON MTPOTrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300pakaTh 4ieHBI MOCIIE0BATEIILHOCTH TOYKAMU Ha KOOPJAWHATHOM IIIOCKOCTH.

Pemiate 3a1aun, CBsI3aHHBIE C YUCIIOBBIMU [1OCIIEI0BATEILHOCTIMU, B TOM YHCIIE 3a7a4H U3
peabHOM JKU3HU (C UCTIOJIb30BAHUEM KAJIBKYJIATOPA, HU(PPOBBIX TEXHOJIOTHI).



TEMATHYECKOE IINTAHUPOBAHHE
7 KIIACC

KounvecTBo yacoB DJIEeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM (uudposbie)
Ne /o Konrtpoasubie | Ilpakrnuyeckue
NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThbI
pecypcsl
1 Yuca 1 BerYMclieHus. PanuoHanbHEIe o5 1 bu6nunoreka LIOK
qycia https://m.edsoo.ru/7f415b90
bubnunoreka LIOK
2 AJITCOPAHHCCKHE BIPDKCHHA 21 L https://m.edsoo.ru/7f415b90
bubmuoreka [{OK
3 v 20 1
PABHCHI 1 Hepaperetea https://m.edsoo.ru/7f415b90
bubnuoreka [{OK
4 Koopwnate u rpaguici. yskimn 24 L https://m.edsoo.ru/7f415b90
bubnunoreka LIOK
I1 1
> OBTOPCHNE H 0000MICHHE 6 https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB IIO 102 5 0

[TPOIT'PAMME



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

8 KJIACC

Kosaun4vecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Ne i/t Konrtpoasubie | IlpakTnuyeckue
NMPOrpamMMbI Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchbl
1 Uucna u Berurcnenus. Ksagparuoie 15 bubmuorexa [IOK
KOPHHU https://m.edsoo.ru/7f417af8
5 Ywucia u BeruucieHus. CTeneHs ¢ IeNbIM 7 bu6mmoreka [IOK
HIOKa3aTeneM https://m.edsoo.ru/7f417af8
3 AnreOpandecKre BRIPAKEHUSI. 5 1 bubnuorexa [JOK
KBanpatHslii TpéxuiieH https://m.edsoo.ru/7f417af8
4 AnreOpandyecKre BRIPAKEHUS. 15 1 bubnuorexa [JOK
Anrebpanueckas 1poob https://m.edsoo.ru/7f417af8
5 YpaBHeHus u HepaBeHcTBa. KBagpaTHbIe 15 1 bubnnoreka [JOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHcTBa. CUCTEMBI 13 bubnmnoreka [JOK
ypaBHEHHH https://m.edsoo.ru/7f417af8
bu6nmoreka [JOK
7 VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bubnuotexa [JOK
8 Oy, OCHOBHBIE TOHSATHUS 5 httos://m.e dS(I_(I).I‘u [7§417af8
bu6nmoreka [JOK
o Dynicunn. Hucnossie pywicuim o https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
10 Hosropene 1 oGobwerie 0 2 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB IIO 102 6 0
[TPOIT'PAMME



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

KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3esioB H TeM (uudposbie)
Konrpoasubie | IlpakTnuyeckue
n/n NPOrpaMmbI Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypcsbl
1 Uwucna u Beruncienus. JleiicTBUTEIbHbIC 9 bubnmoreka [JOK
Jycia https://m.edsoo.ru/7f419d08
5 YpaBHEHUs ¥ HEPABEHCTBA. Y PABHEHMUS C 14 1 bubnnoreka [JOK
OJTHO¥ MepeMEeHHON https://m.edsoo.ru/7f419d08
3 VYpaBuenus u HepaBeHcTBa. CUCTEMBI 14 1 bubnuorexa [JOK
ypaBHEHU I https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
4 VYpaBHeHus 1 HepaBeHcTBA. HepaBencTBa 16 1 httos://m.edso0.ru/7f419d08
bubmuorexa [JOK
> Oyrkun 16 1 https://m.edsoo.ru/7f419d08
6 UurcnoBbie MOCIE0BATEIBHOCTH 15 1 Bubmiorexa LIOK
CTTOBBIC HOCTEAOBATEIBHOC https://m.edsoo.ru/7f419d08
7 [ToBTOpEeHme, 0600IIeHNEe, CUCTEMATHU3AITHS 18 1 bu6mmoreka [JOK
3HAHUH https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB IIO
- 102 6 0

I[TPOI'PAMME



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

7 KUIIACC
N KounvecTBo 4acoB 1 JIeKTPOHHBbIEe HU(PPOBbIE
° ara
Tema ypoka Konrpoabnsie | IIpakruyeckue o0pasoBaTejbHbIE
n/n Bcero U3yYeHH sl
padoTbI padoThbI pecypchl
1 [TonsiTHE panoHaNbHOTO YKCIa 1
5 Apudmerndeckue nencTBUS C 1
palroHaIbHBIMU YUCIAMH
3 Apudmerndeckue IecTBUS C 1
paloOHATBLHBIMH YUCIIAMU
4 Apudmerndeckue neicTBUS C 1
paloOHAIBLHBIMH YUCIIAMU
5 Apudmerndeckue nenicTBUS C 1
paloOHATBLHBIMH YHUCIIAMU
6 Apudmerndeckue neicTBUS C 1
paloHaIbHBIMU YHCIaAMH
7 CpaBHeHue, ynopsiouuBaHue 1
palMOHAIBHBIX YHCEI
8 CpaBHeHue, ynopsiouuBaHue 1
palMOHAIBHBIX YHCEI
9 CpaBHeHue, ynopsgouuBaHNe 1
PalMOHATIBHBIX YUCE
10 CreneHs ¢ HaTypalbHBIM 1 bubnmnoreka [JOK
HoKa3aTesieM https://m.edsoo.ru/7f4211de
1 CreneHs ¢ HaTypaTbHBIM 1 bubnuotexa [JOK
nokazaresiem https://m.edsoo.ru/7f421382



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

12

CrerneHsb ¢ HaTypalbHBIM
rokaszaresiem

bu6mmoreka [IOK
https://m.edsoo.ru/7f42154e

13

CrerneHb ¢ HaTypalbHBIM
rokaszaresiem

bu6mmoreka [IOK
https://m.edsoo.ru/7f4218be

14

CreneHb ¢ HaTypalbHBIM
HoKa3aresieM

15

Pemnienrie OCHOBHBIX 33/1a4 Ha
IpoOu, IPOIIEHTHI U3 PeATbHOM
HPaKTHKA

16

PernieHne 0OCHOBHBIX 33724 Ha
IpoOu, IPOIIEHTHI U3 PeATbHOM
HPaKTHKA

17

Pemienne oCHOBHBIX 3a/1a4 Ha
IpoOH, IPOIIEHTHI U3 peabHON
MIPAKTUKU

18

Pemennie OCHOBHBIX 3aJ1a4 Ha
IpoOH, IPOIIEHTHI U3 pealbHON
MPaKTUKU

19

[Ipu3Haku genumocTu,
PA3JIOKEHHS HA MHOKUTEIU
HaTypaJbHbIX YHCEI

20

HpI/I3HaKI/I JACIIMMOCTH,
Pa3JI0KCHUA HA MHOXKUTCIIN
HATYypaJbHbIX YHUCCII

21

Peanbnble 3aBucumoctu. [Ipsmas
1 00paTHast MPOMOPIIMOHATEHOCTH

22

Peanbubie 3aBucumoctu. [Ipsmas
1 oOpaTHasi IPONOPIIMOHATFHOCTH



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

Peanbabie 3aBucumoctu. [Ipsimas

23 ¥ 00paTHasi MPONOPIIUOHATBHOCTH
24 Peanbuble 3aBucumoctu. [Ipsmas
1 oOpaTHasi IPONOPIIMOHATFHOCTH
o5 KonTposabHas pabota no reme
"PanmonanbpHele ynuciaa'
26 BykBeHHBIE BRIpOKCHUS bubmmorexa LIOK
https://m.edsoo.ru/7f41feec
27 Dopmybl
28 DopMyIb
29 [Iepemennsle. JlonmycTumble
3HAYCHUS IEPEMEHHBIX
[IpeoOpazoBanre OYKBEHHBIX
BBIPAXEHUI, pacKpbhITHE CKOOOK U bubnnorexa [HOK
30
HpUBEICHUE TI0O00HBIX https://m.edsoo.ru/7f41fafa
ClIaraeMbIX
[TpeoOpa3oBaHue OYKBEHHBIX
31 BBIPaXXEHU, pacCKpbITHE CKOOOK U bubnuoreka [IOK
NpUBEJICHHE TIOJO0HBIX https://m.edsoo.ru/7f41fd70
CllaraeMpIX
[TpeoOpa3oBanue OYKBEHHBIX
BBIpa)KEHU, pacCKpbITHE CKOOOK U
32 MpUBEIEHNE TTO00HBIX
cllaraeMbIX
[IpeoOpazoBanne OyKBEHHBIX
33 BBIPaXXEHU, pacCKpbITHE CKOOOK U

npuBeIeHNE TT0JOOHBIX
cllaraeMbIX



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

CBoiicTBa CTENEHH C

bu6mmoreka [IOK

34 HaTypaJIbHBIM ITOKa3aTeieM https://m.edsoo.ru/7f421382

35 CBolICTBa CTEIICHU C bu6mmoreka [IOK
HaTypaJIbHBIM ITOKa3aTeieM https://m.edsoo.ru/7f42154e

36 CBolicTBa CTETICHHU C bubnmoreka [JOK
HATypaJIbHBIM II0Ka3aTeIeM https://m.edsoo.ru/7f4218be

bu6mmoreka [IOK
31 Mroronete: https://m.edsoo.ru/7f42276e

bubnnorexa [HOK
38 Muororett https://m.edsoLé.ru/?f422930

39 CrnoxxeHne, BEIYNTAHUE, bu6mmoreka [IOK
YMHOXCHHE MHOTOYICHOB https://m.edsoo.ru/7f422af2

40 CrnokeHue, BBIYUTAHHUE, bu6mmoreka [IOK
YMHOXCHHE MHOTOYICHOB https://m.edsoo.ru/7f422cc8

41 CrnokeHue, BBIYUTAHHUE, bu6mmoreka [IOK
YMHOXCHHE MHOTOYICHOB https://m.edsoo.ru/7f422fca

42 CrnoxeHune, BEIYUTaHHUE, bu6nmoreka [JOK
YMHOXXCHHUE MHOTOUYJICHOB https://m.edsoo.ru/7f423182

43 DopMyIIbI COKPALLEHHOTO bubnuoreka [IOK
YMHOKEHHS https://m.edsoo.ru/7f42432a

44 DopMyIIbI COKPALLEHHOTO bubnuoreka [IOK
YMHOKEHHS https://m.edsoo.ru/7f42464a

45 DopMyITbl COKPAIIEHHOTO bubnuorexa [JOK
YMHOKEHHS https://m.edsoo.ru/7f424c12

46 DopMyIIbI COKPALLEHHOTO bubnuoreka [IOK
YMHOKEHHSI https://m.edsoo.ru/7f424fd2

47 DopMyITbl COKPAIIEHHOTO bubnuotexa [JOK

YMHOXCHHA

https://m.edsoo.ru/7f4251d0



https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0

48 Pasnoxenre MHOro4jaeHOB Ha bu6mmoreka [IOK
MHOKHUTEIN https://m.edsoo.ru/7f423312
49 Pasnoxenre MHOro4jaeHOB Ha bu6mmoreka [IOK
MHOKHUTEIN https://m.edsoo.ru/7f4237fe
50 PaznoxkeHre MHOTOUYJIEHOB Ha bubmuorexa [JOK
MHOXHTEIN https://m.edsoo.ru/7f4239de
51 PaznoxeHne MHOTO4JIEHOB Ha
MHOKUTEIH
52 KonTtponpsHast pabora o Teme
"AnreOpanyecKkue BhIpaKeHH "
YpaBHeHue, IpaBuia
53 peoOpa3oBaHus ypaBHEHMUS,
PaBHOCHUIIBHOCTb YPaBHEHMI
JInHeitHoe ypaBHEHHE C OAHOU
54 MIePEMEHHOM, PEeIICHUE IMHCHHBIX
YpaBHEHUI
JIuHeitHoe ypaBHEHUE C OJHOU
55 nepeMeHHéé?pmneHHenﬁieﬁHHx Bubnuorexa LIOK
L https://m.eds00.ru/7f420482
YpaBHEHUIA
JIuHeitHoe ypaBHEHUE C OJHOMU
56 MIEPEMEHHOM, PELIEHNE JIMHENHBIX
YpaBHEHUI
57 Pemienne 3agay ¢ moMoIpo bu6mmoreka [JOK
ypaBHEHHH https://m.edsoo.ru/7f42064e
58 Penrenue 3a1a4 ¢ HOMOIIBIO bu6mmorexa [IOK
ypaBHEHUI https://m.edsoo.ru/7f420806
59 Pemenne 3ama4q ¢ moMoIipio bu6mmoreka [IOK

YPaBHEHU

https://m.edsoo.ru/7f4209a0



https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de
https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0

Pemrenne 3aJa4 C IIOMOIIBIO

bu6mmoreka [IOK

%0 ypaBHEHUI https://m.edsoo.ru/7f420e6e
61 JIuHeitHoe ypaBHEHHE C IBYMS bubnuorexa [JOK
MEPEMCHHBIMH U €T0 rpaduk https://m.edsoo.ru/7f427c32
62 JIuHeitHOE ypaBHEHHE C IBYMsI bubnmoreka [JOK
IIEPEMEHHBIMH U €T0 rpaduk https://m.edsoo.ru/7f427e8a
Cucrema IByX JIMHEUHBIX
63 ypaBHeHHIPEI gjj[BYMSI bubmuoreka [JOK
https://m.edsoo.ru/7f42836¢
MIEPEMEHHBIMH
Cucrema AByX JIMHEUHBIX
64 YpaBHEHUU C IBYMSI
MEPEMEHHBIMH
Cucrema IByX JIMHEWHBIX
65 YpaBHEHHUI C IByMsI
TIEPEMEHHBIMH
Cucrema JByX JTUHEHHBIX
66 YPaBHEHHUH C IByMs
TIePEMCHHBIMH
67 Pemenue cucrem ypaBHeHni Bubmiorexa LIOK
https://m.edsoo.ru/7f4284de
68 Pemenue cucrem ypaBHEHUIH Bubnuorexa LIOK
https://m.edsoo.ru/7f42865a
69 Pemienue cucreM ypaBHeHUI bubmorexa LIOK
https://m.edsoo.ru/7f4287d6
70 Pemenne cucrem ypaBHEHUI
71 Pemenue cucrem ypaBHeHUi
79 KonTponbsHas pabora o treme bubnuorexa [IOK

"JIuHeliHble ypaBHEHUS"

https://m.edsoo.ru/7f421044



https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
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https://m.edsoo.ru/7f421044

bu6mmoreka [IOK

3 Koopzuthara Tk Ha IpAMOR https://m.edsoo.ru/7f41de76
74 YwuciioBbIE MPOMEKYTKH BH6H_HOTCKa oK
https://m.edsoo.ru/7f41dff2
75 YucnoBble IPOMEKYTKH
76 Paccrosinue mexy I[B}:M}I )
TOYKaMH KOOPJAWHATHOM MpsSMOi
77 Paccrosinue mexnay nByms
TOYKaMU KOOPAUHATHOU IPSIMOU
78 [IpssmoyromnbHas cuctema bubnnorexa [HOK
KOOPJAMHAT Ha IJIOCKOCTH https://m.edsoo.ru/7f41el6e
79 IIpsamoyrosibHas cucreMa bubnuorexa [IOK
KOOPJMHAT Ha IJIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Tpumeps! rpaduKoB, 3aTaHHBIX bubnnorexa [HOK
bopmynamu https://m.edsoo.ru/7f41e8a8
81 [Tpumeps! rpaduKoB, 3aTaHHBIX bubnnorexa [HOK
dopmynamu https://m.edsoo.ru/7f41ed80
82 [Tpumeps! rpadukoB, 3aJaHHBIX
bopmynamu
83 Urenue rpadukoB peaabHbIX bubnnorexka [JOK
3aBUCUMOCTEH https://m.edsoo.ru/7f41ea24
84 Yrenue Fpa(bI:IKOB peanbHbIX
3aBUCHMOCTEH
bubnnoreka [JOK
8 Homsrite gymkuii https://m.edsoL(I).ru/7f41ef06
86 I'padux QyHKIIIN
87 CaoticTBa GyHKIINH Bubmmorexa LIOK

https://m.edsoo.ru/7f41f078



https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41f078

bu6mmoreka [IOK

88 Croifcrsa pymKuiii https://m.edsoo.ru/7f41f1fe
. bu6mmoreka [IOK
89 Junetisas pymkums https://m.edsoo.ru/7f427282
. bu6moreka LIOK
%0 Juneiinas pymwuns https://m.edsoo.ru/7f427412
o1 [TocTpoenue rpaduka TMHEHHON bubnuorexa [JOK
byHKIIU https://m.edsoo.ru/7f426d1e
92 [Moctpoenwue rpaduka TUHEHHOMI
byHKIAN
93 ['paduk pynkium y =[x|
94 I'padux Gpynkimm y =x|
KonrtponbHas padboTa 1o Teme
95 "KoopauHatsl u rpaduKu. bubnnorexa [HOK
Oyukuun" / Beepoccuiickas https://m.edsoo.ru/7f41f50a
poBepoyHas padboTa
HtoroBast KOHTpOJIbHAsS padboTa /
96 BcepoccnﬁcxaﬂpnpOBep(I))qHaﬂ Bubmiorexa LIOK
https://m.edsoo.ru/7f429c6e
pabora
[ToBTOpEHNE OCHOBHBIX MTOHATHH
97 ¥ METOJIOB Kypca 7 Kjacca,
000011IeHrEe 3HAHUI
[ToBTOpEHNE OCHOBHBIX MTOHSITHIA
98 51 MeTOI;[OB Kypca 7 kiacca, bubmorexa HOK
. https://m.edsoo.ru/7f429f32
0000111eHIE 3HAHUI
[ToBTOpEHNE OCHOBHBIX MTOHATUI BuGmrorexa 1OK
99 ¥ METOJIOB Kypca 7 Kjiacca,

000011IeH1E 3HAHUI

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



https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0

100

[ToBTOpEHKME OCHOBHBIX MTOHATUI
Y METOJI0B Kypca / Kiacca,
000011IeHrEe 3HAHUI

101

[ToBTOpEHME OCHOBHBIX MOHITUI
Y METOJIOB Kypca 7 Kiiacca,
000011IeHrEe 3HAHUI

bu6mmoreka [IOK
https://m.edsoo.ru/7f42a27a

102

IToBTOpEHNE OCHOBHBIX IMOHATHN
U METOIOB Kypca 7 Kiiacca,
000011IeH1Ee 3HAHUM

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

OBIIEE KOJIMYECTBO HACOB I10
I[TPOI'PAMME

102



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

8 KJIACC

KoaunuyecTBO 4acos

JIeKTPOHHBbIE HU(PPOBbIE

Ne Jlara
Tema ypoka Konrpoabubie | IlpakTnueckue o0pa3oBaTtejibHbIE
n/n Bcero U3ydeHH sl
padoThI padoThI pecypcsl
1 KBaapaTHblii KOpEeHb U3 UKCa 1 bubmorexa LIOK
AP P . https://m.edsoo.ru/7f42d452
5 [Tonsarue 00 uppanroOHaILHOM 1 bubmumorexa [IOK
qucie https://m.edsoo.ru/7f42eaaa
3 JlecsiTuuHbIe MPUOIIKEHUS 1
HPPAIMOHATILHBIX YHCETT
4 JlecsiTHUHBIC IPUOITIKESHUS 1
UppalMOHATIBHBIX YHCET
5 JleficTBUTENBHBIE YKCTIA 1
6 CpaBHeHHE ACHCTBUTEIBHBIX 1
qrcen
7 CpaBHeHHE AeHCTBUTEIHHBIX 1
qucen
8 ApudpmeTrnueckuil KBaJpaTHbIN 1
KOPEHb
9 VYpaBHeHue Buja X2 = a 1
10 CaoiicTBa apr(pMETHUECKUX 1 bubnmnoreka [JOK
KBaJIPaTHBIX KOPHEH https://m.edsoo.ru/7f42d862
11 CroiicTBa apruMETHUUECKUX 1 bubnmuorexa [JOK
KBaJIpaTHBIX KOPHEH https://m.edsoo.ru/7f42d862
Hpeo6pa30vBaHI/Ie YHCIIOBBIX BuGmorexa LOK
12 BBIPAXXEHUI, COAEPIKALUX 1

KBaApPATHLIC KOPHU

https://m.edsoo.ru/7f42dd26



https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26

[Ipeobpa3oBaHue YHUCIOBBIX

bu6mmoreka [IOK

13 7|
BRIPWRCHIH, CONCPHAIIHX https://m.edsoo.ru/7f42ded4
KBaJpaTHBIC KOPHU
IIpeo0
| e e
P > CONCPIRAI https://m.edsoo.ru/7f42e0be
KBaJpaTHBIC KOPHU
IIpeo0
15 BBI;)G;JX(I;?I;I; afoﬂeeqi(;ﬂozzlx bubmorexa [IOK
P > conepatt https://m.edso0.ru/7f42e262
KBaJpaTHbIC KOPHU
16 Crelels ¢ [EeJIbLIM [T0Ka3aTeIeM bubmorexa HOK
e . https://m.edsoo.ru/7f4354a4
CranmapTHas 3aIIUCh YUCIIA.
Pa3meps 00beKTOB
7| meerapan et 1 BuGmorera LIOK
p A https://m.edsoo.ru/7f436098
KOCMHUYECKHX 00BEKTOB),
JUTUTEIIBHOCTD TIPOIIECCOB B
OKPY’KaloIleM MUpPe
18 CBoiicTBa CTENEHU C IIEJIBIM bubnuorexa [JOK
[OKa3aTeyieM https://m.edsoo.ru/7f435648
19 CBolicTBa CTENEHHU C IETBIM bubmuorexa [JOK
[I0Ka3aTelIeM https://m.edso0.ru/7f435648
20 CBoiicTBa CTENEHU C IIEJIBIM bubnuotexa [JOK
[OKa3aTeyieM https://m.edsoo.ru/7f435648
21 CBoiiCcTBa CTENEHH C IIEIBIM bu6mmorexa [IOK
IoKa3aTeyleM https://m.edsoo.ru/7f43599a
99 CBOICTBA CTEIIEHH C IIEJIBIM bu6mmorexa [IOK

I1OKa3aTcjiIceM

https://m.edsoo.ru/7f435ed6



https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f435ed6

23

KBanpatubiii TpExusieH

24 KBanpatuslii TpéxuiieH
o5 Paznoxxenue kBaapaTHOro bu6mmoreka [IOK
TpéXuieHa Ha MHOXKUTEIN https://m.edsoo.ru/7f42fd38
26 PasnoxxeHue kBagpaTHOTO bubmumoreka [IOK
TpéXuieHa Ha MHOKUTEIN https://m.edsoo.ru/7f42fd38
S i bitGnotexa LIOK
Kpaxparssii tpexren” https://m.edsoo.ru/7f42ec80
bu6mmoreka [IOK
28 Anrebpantieckas Apods https://m.edsoL<I).ru/7f430382
JlonycTuMble 3HAYCHUS
29 MePEMEHHBIX, BXOJISIINX B
anredpanvecKue BhIpaKeHUS
JonycTuMeble 3Ha4eHUS
30 MePEMEHHBIX, BXOJISIINX B
anredbpanvecKie BRIPaKCHUS
31 OCHOBHOE CBOMCTBO bubmuorexa [JOK
anredpanyeckoi 1poou https://m.edsoo.ru/7f4308e6
32 Coxkpartenue apooeit Bubmiorexa LIOK
https://m.edsoo.ru/7f430a8a
bu6mmorexa [IOK
33 Coxpauierne 1podeit https://m.edsci.ru/?f430f44
bu6mmorexa [IOK
34 Coxpauierne podeit https://m.edscfé.ru/?f430f44
Crno)xeHue, BHIYUTAaHNE
35 YMHO>K6HH,G u )IeHeHI/Ie’ bubmorexa HOK

anreOpandeckux apooeit

https://m.edso0.ru/7f43128¢



https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f43128c

Clio)xeHue, BhIYUTAHUE,

36 R — bu6mmoreka [IOK
HOKEHUE U HU
M At . https://m.edsoo0.ru/7f4315c0
anredpandecKux Apooeit
g | e mee
. A . https://m.edsoo.ru/7f4318c2
anredpandeckux Apooei
C ) )
I
- ! . https://m.edsoo.ru/7f431a20
anreOpandeckux apooeit
3| compmatinn anreGpmmsect bubmorera LIOK
ACPRaArt P https://m.edsoo.ru/7f43259c
apodu
" IIpeoOpa3oBanue B6LIpa)KeHI/II/I, Bu6morexa LIOK
COACPIRAMIX AT COPATCCKHE https://m.edsoo.ru/7f432736
apodu
" IIpeoOpa3oBanue ZmpaxceHHﬁ, BuGnorexa LIOK
COACPIRALIX Al COpAHICCIHC https://m.edsoo.ru/7f432736
npodu
42 KonrtponbHas paboTa o teme bubnuoreka [IOK
"Anrebpanueckas 1poob" https://m.edsoo.ru/7f431d36
bu6mmoreka [IOK
43 Kpanpartioe ypasierine https://m.edsoo.ru/7f42eela
Henonnoe kBagpaTHOE bubnuoreka [IOK
44
ypaBHEHHE https://m.edsoo.ru/7f42eela
45 Henonnoe kBagpaTHOE bubnnorexka [JOK
ypaBHEHHE https://m.edsoo.ru/7f42eela
46 dopMyita KOpHEN KBaAPaTHOTO bubnuorexa [IOK

ypaBHEHUS

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



https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f158

®dopmyiia KOpHEH KBaJIpaTHOTO

bu6mmoreka [IOK

4 ypaBHEHHS https://m.edsoo.ru/7f42f3f6

48 ®dopmyiia KOpHEH KBaIpaTHOTO bubnuorexa [JOK
ypaBHEHHS https://m.edsoo.ru/7f42f5a4

bubnmoreka [JOK
49 Teopema Biera https:// m.edsoL(I).ru/7f42fefO
bubnnoreka [HOK

>0 Teopewma Btera https:// m.edsg).ru/?f430076

51 Pewenne ypaBHenui, bubnnorexa [HOK
CBOSILIMXCS K KBAJIPATHBIM https://m.edsoo.ru/7f43c542

59 Pewienue ypaBHeHui, bubnuoreka [IOK
CBOJISIINXCS K KBaPATHBIM https://m.edsoo.ru/7f43c3d0

53 [Ipocreitmue qpodHO- bubnuorexa [JOK
panroOHAIbHBIC YPABHCHHUS https://m.edsoo.ru/7f4328c6

54 [Ipocreitmue qpodHO- bubnuorexa [JOK
panroHaAIbHbIC YPaBHCHHUS https://m.edsoo.ru/7f432h6e

o | o
ypaBHeHHji https://m.edsoo.ru/7f42f75¢c
Pemenue TekCTOBBIX 3a7a4 C

56 IOMOIIIBIO KBaZ[paTHLIXH bubmmorexa [JOK
ypaBHeHwii https://m.edsoo.ru/7f42{8f6

57 KonTponbnas pabota no reme bubnnorexka [JOK
"KBazspatHbie ypaBHeHHUS" https://m.edsoo.ru/7f4301f2
JInHeliHOe ypaBHEHUE C 1BYMs

58 MePEeMEHHBIMH, €ro TpaduK,

IIPUMEPBI PELLIEHUS] YPAaBHEHHU B
LEJIBIX YHCIIax



https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2

59

JIuHeitHOE ypaBHEHUE C IBYMsI
MIEPEMEHHBIMH, €T0 rpauK,
MIPUMEPHI PELICHUs YPaBHEHHH B
LIEJBIX YUCIIaxX

60

JIuHeitHOE ypaBHEHUE C IBYMsI
MePEeMEHHBIMH, ero rpaduk,
MIpUMEPHI pEeLICHHs ypaBHEHUH B
LEJIBIX YHCIax

61

Pemrenue cuctem qByX JIMHEHMHBIX
YPaBHEHUU C IBYMsI
MIEpEeMEHHBIMU

62

Pemenue cucrem 1ByX JTMHEWHBIX
YPaBHEHHUI C IBYMsI
NepeMEHHbIMU

63

Pemenue cucreM 1ByX JIMHEHHBIX
YPaBHEHHUH C IByMs
nepeMeHHbIMU

64

[Ipumeps! penieHus cucreM
HEJIMHENHBIX YPaBHEHUM C ABYMSI
[IEPEMEHHBIMU

65

IIpuMepsl perieHus cucrteM
HEJIMHENHBIX YPaBHEHUH C ABYMs
[IEPEMEHHBIMU

66

I'paduueckas uHTEpIIpEeTALUS
YPaBHEHUS C ABYMsI
IIEPEMEHHBIMU U CUCTEM
JIMHEWHBIX YPABHEHU C IBYMS
MIEpEMEHHBIMU

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



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

I'pacduueckas uHTEepIIpeTalius
yYpaBHEHUS C IBYMSI

67 bubnmoreka [JOK
MEPEMEHHBIMH U CUCTEM
P . . https://m.edsoo.ru/7f43d6d6
JTUHEHHBIX ypaBHEHUH C IBYyMS
nepeMEHHBIMU
68 Pemenue TekCTOBBIX 3a51a4 €
MTOMOMUIBIO CUCTEM ypaBHEHU N
69 Pemennie TekCTOBBIX 3a7a4 €
IIOMOILIBIO CHCTEM YPAaBHEHH
20 Pemenne TekcTOBBIX 3a1a4 ¢
MTOMOIIBIO CUCTEM ypaBHEHU N
7 YucnoBbie HEPABEHCTBA U UX
CBOMCTBa
79 YucnoBbie HEPABEHCTBA U UX
CBOMCTBA
73 HepasenctBo ¢ ogHo#i
MePEMEHHOMN
74 JIuHelinble HEpaBEHCTBA C OHOU bubnuotexa [JOK
MEPEMEHHON U UX PEIICHNE https://m.edsoo.ru/7f42c692
75 JIuHelinble HEpaBEHCTBA C OHOU bubnuotexa [JOK
MEPEMEHHON U UX PEIICHHE https://m.edsoo.ru/7f42c840
76 JInHeliHbIE HEpAaBEHCTBA C OAHOU
IIEPEMEHHOM U UX pELICHUE
CuHcTeMbl TMHEHHBIX HEPABCHCTB
. . P bubnuorexa [JOK
177 C OJTHOM TIEPEMEHHOM 1 UX

peleHue

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



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88

CucrteMbl TMHEUHBIX HEPABEHCTB

78 C OJTHOU MEePEeMEHHON U UX Bubmmorexa LIOK
https://m.edsoo.ru/7f42cd2c
pelieHue
Cucrembl TMHEWHBIX HEPABEHCTB
79 C OJJHOW NIEPEMEHHOM U UX
pelieHue
N300pakeHne pereHus
80 J'II/IHGIEHOFO HeppaBeHCTBa 1 UX bubmmorexa [IOK
. . https://m.edsoo.ru/7f42c9e4
CHCTEM Ha YHCIIOBOU MPSIMOii
N300pakeHne pemeHus
81 JII/IHeIEI)Horo HepIZIBeHCTBa U UX bubmorexa LHOK
N N https://m.edsoo.ru/7f42c9e4
CHCTEM Ha YHCIIOBOU MPSIMOii
KonTtpomnbHast paboTa 1o Temam
82 "Hepasencra. CucTeMbl
ypaBHeHU"
83 Tonsie dyHKwn bu6mmoreka [IOK
https://m.edsoo.ru/7f433¢c12
84 O6uacthb onpeeneHus u bubnuotexa [JOK
MHOYKECTBO 3HAYCHUH () yHKIIMU https://m.edsoo.ru/7f433d84
85 CriocoOb1 3amanust pyHKIMH
86 I'padux GyHKIIAN
87 CaoiicTBa hyHKINU, UX
oToOpaxeHue Ha rpaduke
88 UreHue u noctpoeHue rpapukoB
byHKIMN
[Tpumeps! rpadukoB GyHKIMH,
89 OTpaKAIOIINX PeaTbHbIC

MpoICCChbl



https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84

DYHKIINH, ONTUCHIBAIOIINE

9 IpSIMYyI0 1 00paTHYIO bubmmoreka [IOK
MPOTOPIIHOHATILHBIC https://m.edsoo.ru/7f434bbc
3aBUCUMOCTH, UX Tpaduku

91 I'unep6ona

bubmuorexa [JOK
%2 Tunepbora https://m.edsoo.ru/7f4343e2
bubmuoreka [JOK
= 2

93 Ipacux pynicumm y =X https://m.edso0.ru/7f434572
D =X2, y = X3,y = V¥x,

94 = |})/<I|{K : HaP&)ZIqung CHIZHI/IG Y bubmmorexa LIOK

> Thad! P . https://m.edsoo.ru/7f434d38
yYpaBHEHHI U CUCTEM YPaBHEHUIA
[ToBTOpEHNE OCHOBHBIX MOHATHIA
I e
B . https://m.edsoo.ru/7f4371aa
Bcepoccuiickas npoBepouHas
pabota
144 6ota /
%6 | Becpoccniickat nponcpouian Eatimmorea LIOK
P POBEP https://m.edsoo.ru/7f434eb4
pabota
[ToBTOpEHNE OCHOBHBIX MOHATHI

97 U METOJIOB KYpCOB 7 U 8 KJaccoB,
0000111eHe 3HAHUHT
[ToBTOpEHNE OCHOBHBIX IMOHATUH Bu6morexa LIOK

98 U METOJIOB KYypCOB 7 U 8 KJ1accoB,

000011IeHE 3HAHUN

https://m.edsoo.ru/7f43736¢



https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f43736c

[ToBTOpEHME OCHOBHBIX MOHATUN

99 €TO0B KypcoB 7 U 8 xjiacco 1 bubmnorexa LIOK
H MCT B BIHU B
AOB YD . . ’ https://m.edsoo.ru/7f437510
0000111eHNE 3HAHUNA
w | rme
HIOB KYP . ’ https://m.edsoo.ru/7f4376b4
0000111eHNE 3HAHUNA
w | e |
AOBIOP . ’ https://m.edsoo.ru/7f436b88
000011IeHNe 3HAHUI
wo | nee ek |
HOB KD . ’ https://m.edso0.ru/7f437858
000011eHNEe 3HAHUI
OBILIEE KOJIMYECTBO YACOB I1O 102
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https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f437858

9 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo yacoB

Bcero

KouTtpoJbHbie
padoThI

IMpakTuyeckne
padoThI

Jlara
H3yYeHUst

JIeKTPOHHBbIE HU(PPOBbIE
o0pa3oBaTtejibHbIE

pecypcsl

PamnmonansHabIe ynca,
MppanyoHaJbHbIC YHCTIA,
KOHEYHbIE 1 OECKOHEYHEIE
JECATUYHBIC POOH

MHO0XeCTBO JEHCTBUTEILHBIX

Yyuces; IEUCTBUTENIBHBIE YHCIa
Kak OECKOHEYHBIE JIECATUYHEIE
JIpooHu

B3anMHO o1HO3Ha4YHOE
COOTBETCTBUE MEKIY
MHOKECTBOM JI€UCTBUTEIbHBIX
YHCEJl U MHOXKECTBOM TOUYEK
KOOPJMHATHOM MPAMOM

CpaBHeHUE IEHCTBUTEIBHBIX
qucen, apuPpMeTHIeCKre IeUCTBUS
C IeCTBUTEIHHBIMU YHUCIAMH

[TpubnmxEHHOE 3HAUCHNE
BEJIMYMHBI, TOYHOCTh
NpUOIKEHNS

OkpyriieHHne umncen

OkpyriieHne yncen

[Ipukuaka v olleHKA Pe3yIbTaTOB
BBIYMCIIEHUN




[Tpukuaka u olleHKa pe3yabTaToB

o BBIYMCIICHUI
JIuneitnoe ypaBHeHue. Penienue
10 ypaBHeHHﬁYI:ZBOHHHlHXCH K bubmmorex HOK
y ’ https://m.edsoo.ru/7f43bf66
JIMHEWHBIM
JInnelinoe ypaBHeHue. Pemenue
11 YpaBHEHUH, CBOJALINXCS K
JIMHEWHBIM
KBagparnoe ypaBHeHue. Pemenue
12 ypa]ilI-II)eHI/Iﬁ g}foz[ﬂmnxc;l K bubmmorexa [OK
’ https://m.edsoo.ru/7f43c542
KBaJpaTHBIM
KBagparnoe ypaBHenue. Pemenue
13 ypa]J:IfCHI/Iﬁ (ﬁ)nﬂmnxcsl K bubmorexa [JOK
’ https://m.edsoo.ru/7f43c542
KBaJpaTHbIM
14 bukBanpaTHble ypaBHEHUS Bubmiorexa LIOK
https://m.edsoo.ru/7f43c3d0
15 bukBanpaTHble ypaBHEHUS bubmorexa IOK
https://m.edsoo.ru/7f43¢3d0
[Ipumepsl pemenus ypaBHeHUN
16 TPETbEeU U YETBEPTON CTENEHEN
pa3ioKeHUEM Ha MHOXKUTEIH
[Ipumepsl perieHust ypaBHEHUN
17 TPEThEN U YETBEPTOM CTENIEHEN
pa3oKeHuEeM Ha MHOKUTENU
18 Pemenue npoOHO-panimoHaIbHBIX bubnnorexka [JOK
ypaBHEHUI https://m.edsoo.ru/7f43c9b6
19 Pemenune npoGHO-palimoHaNbHBIX bubnuorexa [IOK

YpaBHEHUI

https://m.edsoo.ru/7f43c9h6



https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6

20

PerieHne TEKCTOBBIX 3314
anredpanvdeckKuM METOIOM

21

Pelienue TeKCTOBBIX 3a1a4
anredpandecKuM METOIOM

22

Pemienne TeKCTOBBIX 3a1a4
anreOpanvdecKuM METOJIOM

23

KonTponbhas pabota 1o reme
"YpaBHeHus ¢ 0AHOU
nepemMeHHon"

24

YpaBHeHUE C IBYMs
NEPEMEHHBIMH H eT0 Tpaduk

bubmuorexa [JOK
https://m.edsoo.ru/7f43d0b4

25

YpaBHeHUE C IBYMs
NEPEMEHHBIMH H eT0 Tpaduk

bubmuorexa [JOK
https://m.edsoo.ru/7f43d0b4

26

Cucrema 1ByX JJUHEMHBIX
YPaBHEHHUH C IByMs
[IEPEMEHHBIMU U €€ peILICHUE

27

Cucrema 1ByX JTUHEHHBIX
YpaBHEHUU C ABYMs
[IEPEMEHHBIMU U €€ peIlICHUE

28

Cucrema ByX JTUHEHHBIX
YPaBHEHUU C ABYMs
[IEPEMEHHBIMU U €€ peIlICHUE

29

Cucrema IBYX JIMHEHHBIX
YpaBHEHMH C IByMs
NIEPEMEHHBIMU U €€ pellIeHue

30

Pemenue cucrem aByx
yYpaBHEHUH, OJTHO U3 KOTOPBIX

bubnmoreka [JOK
https://m.edsoo.ru/7f43d23a



https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d23a

JIMHEHOE, a IPyroe — BTOPOH
CTETEeHU

31

Pemienue cucrem aByx
YPaBHEHUH, OJTHO U3 KOTOPBIX
JIMHENHOE, a IPyroe — BTOPOH
CTENEHU

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d55a

32

Pemienue cucrem aByx
YpaBHEHUM, OJTHO U3 KOTOPBIX
JUHENHOE, a IPyroe — BTOPOH
CTETIeHU

33

Pewmenne cucreM nByx
YpaBHEHUH, OJIHO U3 KOTOPBIX
JUHENHOE, a IPyroe — BTOPOH
CTENEHU

34

I'padmueckas unTepriperanys
CHCTEMBl YpaBHEHUH C ABYMs
NIEPEMEHHBIMU

35

Pemrenue TeKCTOBBIX 3a7a4
anreOpanyeckuM Crocooom

36

Pemienue TekcToBBIX 3a1a4
anredpandeckuM crocooom

37

KonTpomabHas pabota no reme
"CucreMsl ypaBHEHUN"

38

YHucnoBble HEPABEHCTBA U UX
CBOMCTBa

39

YucrioBble HEPAaBEHCTBA U UX
CBOMCTBA

bubnmoreka [JOK
https://m.edsoo.ru/7f43ad5a



https://m.edsoo.ru/7f43d55a
https://m.edsoo.ru/7f43ad5a

JIvHeitHbIe HepaBeHCTBA C OJJHON bu6mmoreka [IOK
40 .
HIEPEMEHHOM U MX pellCHNe https://m.edsoo.ru/7f43af08
41 JIvHeitHbIe HepaBEeHCTBA C OJJHOM bu6mmoreka [IOK
HIEPEMEHHO U MX pellCHNe https://m.edsoo.ru/7f43af08
42 JInHeHbIE HEPABEHCTBA C OJHOM bubnmoreka [JOK
IIEPEMCHHOM M UX PEIICHHE https://m.edsoo.ru/7f43af08
43 CucTembl INHEWUHBIX HEPABEHCTB C
OJIHOH NTEPEMEHHOM U X pEILECHUE
44 CucTemMbl JIMTHEMHBIX HEPABEHCTB C
OJIHOY IEPEMEHHOM U UX pELICHHE
45 CucreMbl IMHEHHBIX HEPABEHCTB C
OJHOI MEPEMEHHON U UX PEILICHUE
46 KBanparnsle HepaBeHCTBA U X bubnnorexa [HOK
pelieHue https://m.edsoo.ru/7f43b098
47 KBanparnsle HepaBeHCTBA U X bubnnorexa [HOK
pelieHue https://m.edsoo.ru/7f43b21e
48 KBazpaTHble HEpaBEeHCTBA U UX bubnuoreka [IOK
pelieHue https://m.edsoo.ru/7f43b5a2
49 KBaaparHble HepaBEeHCTBA U UX
peleHue
50 KBaaparHble HepaBEeHCTBA U UX
pelieHue
I'paduueckas nuaTeppeTanus
o1 ng;.bBeHCTB u CI/ICTepM iepallieHCTB Bubnuorexa LIOK
https://m.edsoo.ru/7f43b098
C ABYMsI IEPEMEHHBIMU
I'paduueckas uHTEpHIpETAIUSL
52 HEPABEHCTB U CCTEM HEPABEHCTB

C ABYMs INICPCMECHHBIMU



https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b098

KonTponbnas pabota 1o Teme

>3 "HepaBencraa"
54 KBaaparuunas ¢yHkius, eé bubnuorexa [JOK
rpaduK U CBOMCTBA https://m.edsoo.ru/7f4396¢6
55 Kanparuunas pynaxmms, eé bubmmoreka [IOK
rpaduK U CBOHCTBA https://m.edsoo0.ru/7f439842
56 KBaaparuunas ¢pyHkius, eé bubnuorexa [JOK
rpaduK U CBOMCTBA https://m.edsoo.ru/7f4399b4
ITapaboia, KOOpAMHATEI BEPIINHEI
S7 Ha§a6om)1 OCI)pCIIl/IMMeTpI/IIf bubmmorexa LIOK
’ https://m.edsoo.ru/7f439eb4
napaboJIbI
[Tapabosa, KOOpAUHATHI BEPUITHHBI
58 na§a6om)1’ OCBpCII[/IMMeTpI/IIf bubmorexa IOK
’ https://m.edsoo.ru/7f43a03a
napadoJIbl
[Tapabosa, KOOpAUHATHI BEPUITHMHBI
59 na§a6onm’ OCI)pCII[/IMMeTpI/IIf Bubmmorexa LIOK
’ https://m.edsoo.ru/7f43alac
napaloJIbl
ITapaboina, KOOpAMHATEI BEPIIHHEI
60 na§a6om)1 OCI)pCJ:/IMMeTpI/IIf bubmmorexa LIOK
’ https://m.edsoo.ru/7f43a31e
napadoJIbl
ITapaboina, KOOpAMHATEI BEPIIHHEI
61 Ha[I))a60J1H OCBpCJ:/IMMeTpI/IIf bubmmorexa LIOK
’ https://m.edsoo.ru/7f43a526
napadoJTb
[Tapa6omna, KoOpAUHATHI BEPIIHMHBI
62 napaboIIbl, OCb CAMMETPUHN
napaboTb
63 I'paduxu pynxmmii: y = KX, y = kx

+ b, y=k/X, y=x3, y=vX, y=|X|



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

I'paduxu pynaxiwmii: y = KX, y = kx

64 +b, y=k/x, y=x3, y=vX, y=[X|

65 I'paduxu pynaxmwmii: y = KX, y = kx
+D, y=k/x, y=x3, y=vx, y=|X|

66 I'paduku pynkmii: y = KX, y = kx
+ b, y=Kk/X, y=x3, y=vX, y=[X|

67 I'paduxu pynaxmwmii: y = KX, y = kx
+ b, y=Kk/X, y=x3, y=vX, y=[X|

68 I'paduxu pynkimii: y = KX, y = kx
+ b, y=Kk/X, y=x3, y=vX, y=[X|

69 KoHTposbHas paboTa 1o Teme bubnnoreka [JOK
"dyHKIpH" https://m.edsoo.ru/7f43ab84

20 [TonsiTne yncmoBoi bu6mmoreka [IOK
MOCIIEOBATEIILHOCTH https://m.edsoo.ru/7f43e6¢6
3a/laHue 0Ce10BaTeIbHOCTH

71 pef(lyppeHTHoﬁIclbopMynoﬁ u bubmmorexa LOK

. https://m.edsoo.ru/7f43ebda

dbopmyI0ii n-TO YiIeHa

79 Apudmernueckas u bubnuoreka [IOK
reoMeTpUYecKasi IPOrpeccun https://m.edsoo.ru/7f43ed7e

73 Apudmernueckas u bubnuoreka [IOK
reOMETpHYUECKas IPOTPECCUU https://m.edsoo.ru/7f43f3b4
@DopMyIbl N-TO YJIeHA

74 apupMeTHIECKON U bubnuoreka [IOK
FCOMETPHYUECKOM MMPOTPECCHIA, https://m.edsoo.ru/7f43f58a
CYMMBI TIEPBBIX N YICHOB

75 ®opmybl N-TO WieHa bubnnorexka [JOK

apuMeTHIECKON U

https://m.edsoo.ru/7f43ef2c



https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c

reOMETPUUYECKOM TPOTPECCHIA,
CYMMBI IIEPBBIX N YWICHOB

76

®opMmysbl N-TO YJeHa
apuMeTHIECKOi 1
reOMETPUUYECKOUN TPOTPECCHA,
CYMMBI TIEpPBBIX N YICHOB

bu6mmoreka [IOK
https://m.edsoo.ru/7f43f0c6

I

®opMmyIbl N-TO YJIeHa
apupMeTHIECKON 1
reOMETPUUYECKOMN TPOTPECCHiA,
CYMMBI MEPBBIX N YICHOB

bu6mmoreka [IOK
https://m.edsoo.ru/7f43f72e

78

DopMyIbl N-TO YICHA
apudMeTHIecKoil u
reOMETPUUYECKOM TPOTPECCHIA,
CYMMBI [IEPBBIX N YIEHOB

bu6mmoreka [IOK
https://m.edsoo.ru/7f43f8a0

79

M3obpaxeHue 4ieHoOB
apu(MeTHYECKON U
T€OMETPUYECKOU IPOrPECCU
TOYKaMH Ha KOOPJAUHATHON
IIJIOCKOCTH

80

N3obpaxeHue 4ieHOB
apupmMeTHyecKoil u
T€OMETPUYECKOU IPOrPECCU
TOYKaMH Ha KOOPJAMHATHON
IIJIOCKOCTH

81

JInHelHbI 1 DKCIOHEHIINAILHBIA

poct

82

CrnosxHble MPOLEHTHI

bubmuorexa [JOK
https://m.edsoo.ru/7f43fe0e



https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0
https://m.edsoo.ru/7f43fe0e

83

CrnoxHbIC ITPOLCHTEBI

bu6mmoreka [IOK
https://m.edsoo.ru/7f4401a6

84

KonTponbHas padoTa 1o Teme
"YucIioBbIE TTOCIIEA0BATEILHOCTH"

bu6mmoreka [IOK
https://m.edsoo.ru/7f440418

85

[ToBTOpeHue, 0600IICHNE 1
CHCTEeMAaTU3alMs 3HaHUH. 3a11Ch,
CpaBHEHHUE, ACHCTBUSA C
JICUCTBUTEIILHBIMHU YUCIIAMHU,
YHUCIIOBAs MpsMast

86

[ToBTOpEeHue, 0000IICHNE 1
CHCTEMAaTH3allMs 3HAHUH.
[TpoLeHThI, OTHOLICHUSI,
HPOIOPLIUH

87

[ToBTOpEeHue, 0000IICHNE 1
CHCTeMAaTH3allMs 3HAHUH.
OxpyrieHue, NpuOIMKECHHUE,
OLICHKA

88

[ToBTOpenue, 06001ICHUE U
cucTeMaTH3alus 3HaHUi.
Penienune TekcToBBIX 331a4
apupMeTHYECKUM CIIocOOOM

bu6mmoreka [IOK
https://m.edsoo.ru/7f443b12

89

[ToBTOpeHue, 06001IeHNE U
CHUCTeMaTU3alus 3HaHH.
Penienne TekcTOBBIX 33134
apupMeTHUYECKUM CIIOCOOOM

bu6mmorexa [IOK
https://m.edsoo.ru/7f443cd4

90

[ToBTOpeHnue, 0600IICHNE 1
CUCTeMaTH3aIHsl 3HAHUH.
Pemenue TekcTOBBIX 33124
apu(pMeTUYECKUM CIIocOO0OM

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



https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8
https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea

91

[ToBTOpEHME, 0000IIICHNE 1
cHUCTeMaTH3allMsl 3HAHMIA.
[IpeobpazoBanue anredpanyeckux
BBIPXXCHUH, TOTYCTHUMbIC
3HAYEHHS

bubmuoreka [JOK
https://m.edsoo.ru/7f4441ca

92

[ToBTOpEeHme, 0000IIICHNE 1
CHCTEeMAaTH3alus 3HAaHUMA.
[IpeoOpa3zoBanue areOpandecKux
BBIPXXCHHH, TOITYCTHUMBIC
3HAYEHUS

bubmuoreka [JOK
https://m.edsoo.ru/7f444364

93

IToBTOpEHME, 0000IIICHNE 1
cUCTeMAaTH3aIns 3HaHWM.
[Ipeobpa3zoBanue anredpanuecKux
BBIPAXCHUH, JIOITyCTUMBIC
3HAYEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/7f4446f2

94

IToBTOpEHME, 0000IIICHNE 1
CUCTEeMAaTH3aIs 3HAHWM.
[IpeobpazoBanue anredOpanvaecKkux
BBIPXXCHUH, TOTYCTHUMBIC
3HAYEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/7f444a94

95

[ToBTOpeHue, 06001IeHNE U
CHCTeMaTH3allns 3HaHUH.
DyHKINH: TOCTPOEHUE, CBOWCTBA
U3YYEHHBIX (QYHKIMH

bu6mmoreka [IOK
https://m.edsoo.ru/7f444c56

96

[ToBTOpeHwue, 06001IeHNE U
CHUCTeMaTU3alus 3HaHW.
DyHKINH: TOCTPOEHNE, CBOKCTBA
M3YYEHHBIX (QYHKIHHA

bubmuorexa [JOK
https://m.edsoo.ru/7f444144



https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44

97

[ToBTOpEHME, 0000IIICHNE 1
cucTeMaTh3alus 3HaHui.
OyHKIHU: TOCTPOEHUE, CBOKMCTBA
U3y4EHHBIX (DYHKIUH

bubmuorexa [JOK
https://m.edsoo.ru/7f44516a

98

[ToBTOpEHME, 0000IIICHNE 1
CUCTEeMaTH3alMsl 3HAaHUH.
DyYHKIMHU: TOCTPOEHUE, CBOMCTBA
U3y4EHHBIX (DYHKIUH

bu6mmoreka [IOK
https://m.edsoo.ru/7f4452e6

99

IToBTOpEHME, 0000IIICHNE 1
cUucTeMaTu3alus 3HaHUM.
I'paduueckoe pemenue
YpPaBHEHUH U UX CUCTEM

bubmuorexa [JOK
https://m.edsoo.ru/7f445516

100

IToBTOpEHME, 0000IIICHNE 1
cHUCTEMaTH3aIMs 3HAHW.
I'paduueckoe pemenue
YPaBHEHHI U UX CUCTEM

101

Wrorosas koHTpoJIbHAs paboTa

102

O00011EeHNE U CUCTEMATHU3AIINA
3HAHUUI

OBIIEE KOJIMYECTBO YACOB I10
[NPOIT'PAMME

102



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




MMPOBEPAEMBIE TPEFOBAHUS K PE3YJIbTATAM OCBOEHHMS OCHOBHOM
OBPA3OBATEJLHOM ITPOI'PAMMBI

7 KJIACC

Kon
MPoBEPSIEMOro
pe3yjabTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
0o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOT'O 00111er0 00pa3oBaHus

1

Yuciia U BEIYKUCIIEHUS

11

BI:IHOJ'IH?ITI), couerasa YCTHBIC u IIMCbMCHHBIC HpI/IéMI)I,

apI/I(l)MeTI/I‘IeCKI/Ie JEUCTBUS C palOHaJIbHBIMHU YK CJIaMU

12

HaxomuTe  3HaYeHHMs ~ YHUCIOBBIX  BBIPOKEHUH,  NPUMEHSTH
pa3zHooOpa3HbIe CIIOCOObI ¥ MPUEMBI BEIUMCIICHUS 3HAUSHUH JPOOHBIX

BBIPAKEHUH, COIEpKALUX OOBIKHOBEHHBIE U IECATUYHbIE IpOOU

13

[lepexomuth OT oAHOM (OPMBI 3almUCH YUCEN K JIpyrou
(mpeoOpa3oBbIBaTh  JIECATUYHYIO JOpoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JIECATHYHYIO, B YaCTHOCTH, B OECKOHECYHYIO

JECSITUUHYIO TPOOb)

14

CpaBHI/IBaTB " YIIOpAA0YNBATH pAllMOHAIBHBIC YUCIIA

15

OxpyrisTh uncna

1.6

BBINOMHATE NPUKKJIKY U OLEHKY PE3YyJbTaTa BBIYUCICHUM, OIEHKY
3HQYEHUM YUCJIOBBIX BBIPAKEHUW. DBBIIONHATE JEUCTBUA  CO

CTCIICHAMMU C HATypPaJIbHBIMH ITOKA3aTCIIIMHA

1.7

HpI/IMeHHTB NpU3HAKU JOCIMMOCTHU, PA3JIOKCHUC HAa MHOXHUTCIN

HaTypaJIbHBIX YUCEI

1.8

Pemlate  NmpakTHKO-OPUEHTUPOBAHHBIE  3a/a4d, CBSA3aHHBIE C
OTHOILIEHUEM  BEIWYMH,  IPONOPLUUOHAIBHOCTBIO  BEJIMYUH,
MPOLICHTaMH, HWHTEPIIPETUPOBATh PE3YJAbTaThl pEIIECHUA 3adad ¢
y4€TOM OIrPaHUYEHMI, CBA3aHHBIX CO CBOMCTBAMM PAaCCMAaTPUBAEMBIX

00BEKTOB

Anrebpanyeckue BbIpaKEHUs

2.1

Hcnonp3oBaTh anr e6pa1/1qecxy}0 TCPMHUHOJIOTUIO W CHMBOJIHKY,

IIPUMEHSATH €€ B IIPOLIECCE OCBOCHUS y4eOHOr0 MaTrepuaa




Haxomute 3HayeHus OyKBEHHBIX BBIPAKEHHM TPH  3aJaHHBIX

22 3HAUEHUSX [IEPEMEHHBIX
23 BoimonHATe mpeoOpa3oBaHMsS IEJIOTO BBIPAKEHUS B MHOTOWICH
' IIPUBEJCHUEM ITOJOOHBIX CIaraéMblX, PAaCKpPbITHEM CKOOOK
BbINonHATE YMHOKEHHE OIHOWIEHA HA MHOIOWIEH U MHOTOYIEHA Ha
2.4 MHOTOYJIEH, MPUMEHITHh (OPMYNbl KBagpaTa CyMMBI M KBajpara
pa3HoCTH
OcCymiecTBISITh  pas3ioKEHUE MHOTOWIEHOB HA MHOXWUTEIU C
2.5 MIOMOILBIO BEIHECEHHS 3@ CKOOKH O0ILEro MHOXKUTEIS, TPYIIUPOBKU
ClIaraeMbIX, IPUMEHEHHS (POPMYIT COKPALIEHHOTO YMHOKEHHUS
26 [IpumeHnsaTH IpeoOpazoBaHKsi MHOTOWIEHOB JUIsl PEILIEHUS pa3IMYHbIX
' 3aJa4 U3 MaTeMaTUKU, CMEXHBIX IPEMETOB, U3 PEATbHOM TPAKTUKU
27 Hcnons30BaTe CBOWCTBA CTENEHEN C HATYpaJIbHBIMHU IIOKA3aTEISIMU
' U1 IpeoOpa30BaHusl BbIPAKEHUH
3 VYpaBHEHMs U HEPABEHCTBA
Pemare nuHelHble ypaBHEHUs C OJHOM NEPEMEHHOM, MpPUMEHS
3.1 IpaBWJIa EPEXo0/1a OT UCXOJAHOTO YPaBHEHUS K paBHOCHIIBHOMY EMY.
[IpoBepATs, SABIAETCS JIM YUCIO KOPHEM ypaBHEHHS
3 IlpumeHaATs rpaduueckue MeTOAbl TPH PEIICHUH JHMHEHHBIX
' YPAaBHEHUHN U UX CHCTEM
33 [lonbupars mnpumepsl Map 4YHCEN, SBISIOMUXCA  PEIIEHUEM
' JIMHENHOTO ypaBHEHUS C JIBYMsI IEPEMEHHBIMU
CTtpouthb B KOOPAMHATHOMH MJIOCKOCTH IrpaUK TMHEWHOTO YpaBHEHUS
3.4 C IByMs NIEPEMEHHBIMHU; MOJIb3YSCh IPahUKOM, IPUBOAUTH IPUMEPHI
pelIeHns ypaBHEHUS
35 Pemate cuctemsl JByX JIMHEWHBIX YpPaBHEHUHM C  JBYMs
' NIepEMEHHBIMH, B TOM YHUCIIe IpadUuIecKu
CocTaBnATh U pelaTh JUHEHHOE YPAaBHEHUE WIIN CUCTEMY JIMHEWHBIX
3.6 YpaBHEHH MO YCIIOBHIO 33]]aul, HHTEPIIPETUPOBATh B COOTBETCTBUU
C KOHTEKCTOM 33/1a4y MOJIYYEHHBIN pe3yJIbTaT
4 Koopaunats! u rpaduxu. @yHkuuu
N300paxaTh Ha KOOPAMHATHOM MPSIMOW TOYKH, COOTBETCTBYIOIIHE
4.1 3aJJaHHBIM KOOpJAMHATaM, JIydd, OTPE3KH, UHTEPBAJIbI, 3alMCHIBATh

YHCJIOBBIC MPOMECKYTKH HA aﬂre6panquK0M SA3BIKE




4.2

OrMmeuath B KOOp,Z[I/IHaTHOﬁ IJIOCKOCTH TOYKHM IIO 3aJaHHBIM

KOOpJAMHATAM

4.3

Crpouts rpaduku muHeHHbIX QyHKIMH. CTpouTh rpaduK QyHKIUHN Y

= x|

4.4

OnuchIBaTh ¢ MTOMOIIBIO QYHKIIUNA U3BECTHBIE 3aBUCHMOCTH MEKITY
BEJIMYMHAMU: CKOPOCTh, BpEMs, PACCTOSIHUE, IEHY, KOJIUYECTBO,

CTOUMOCTB, IPOU3BOJUTECIIBHOCTD, BPEMA, 00BEM pa6OTBI

4.5

HaxoauTs 3HaueHue GyHKIMHU 110 3HAUYCHHUIO €€ apryMeHTa

4.6

[lonumare rpaduueckuii CcHocoO0 TPEACTaBICHUS U aHAIM3a
uHpOpMAINHY, U3BJIEKATh U MHTEPIPETUPOBATh MH(POPMALUIO U3

rpaduKOB peallbHBIX MPOLIECCOB U 3aBUCHMOCTE

8 KJIIACC

Kon
NPOBEPAEMOro
pe3yabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJILTATHI 0CBOEHHS] OCHOBHOIM
00pa3oBaTeJIbHOI MPOrpaMMbl OCHOBHOTO 00111er0 00pa30BaHUs

1

Yuciia U BIYKUCIIEHUS

11

Hcmons3oBaTh Ha4dYaJIbHbIC IpeaACTaBICHUA (0) MHOKECTBC
,Z[eﬁCTBI/ITCHLHLIX YHUCCII IJId CpaBHCHHSA, OKPYIJICHUA U BBI‘II/ICJICHI/IP'I,
I/I306pa}I<aTb HGﬁCTBHTGJ’IBHHG qyucijla TOYKaMH Ha KOOp)II/IHaTHOI\/'I

MIPSIMOU

1.2

[IpuMeHsATH TOHATHE apU(METHUYECKOr0 KBAJPaTHOTO KOPHH,
HaXOJIUTh KBaJApaTHbIE KOPHHU, HCHOJIb3Ysl MPU HEOOXOAUMOCTH
KaJIbKYJISATOD, BBITOJIHATh npeoOpa3oBaHuUs BBIpAXKEHUH,

CoJIep KallMX KBaIpaTHBIE KOPHHU, UCIIOJIb3YsI CBOMCTBA KOPHEN

13

Hcmonp3oBaTh 3amucu OOJBIIMX M MaJNbIX YHCEI C IIOMOIIIBIO

JEeCSITHYHBIX Apo0eit u creneHei yucna 10

Anrebpanyeckue BRIpaXKeHUs

2.1

[IpumeHATh MOHSATHE CTENEHU C UEIbIM MOKA3aTeJIeM, BBINOIHATH
npeoOpa3oBaHus BBIPAKEHUH, COJEPKAIMUX CTENEHU C IIEJIBIM

II0Ka3aTcjIceM




2.2

BoeImonmHATE  TOXKIECTBEHHBIE  MpeoOpa3oBaHUsl  PAIMOHATBHBIX
BBIP@KEHHII HAa OCHOBE IPAaBWJI JIEUCTBUW HAJ MHOTOWICHAMHU U

anreOpandecKuMu ApoOsIMu

2.3

PaCKJ'Ia,I[BIBaTB KBaI[paTHBIﬁ TpéX‘IJ'IeH Ha MHOXUTCIN

2.4

[IpumeHsTh TpeoOpa3oBaHus BbIPAKECHHUMN IS PEIICHUS Pa3IHUHBIX

3ala4 U3 MaTCMaTUuK, CMC)KHBIX IIPCAMETOB, U3 peanLHoﬁ IMPAKTUKH

YpaBHEeHUS U HEPABEHCTBA

3.1

Pemate J'IPIHCfIHBIC, KBaApaTHBIC YpaBHCHHA W pPalUOHAJIbHBIC
YpaBHCHU:A, CBOAAIINECCA K HUM, CUCTCMbI IBYX ypaBHeHI/Iﬁ C IByM:A

IIEPEMCHHBIMU

3.2

[IpoBomuTh mpOCTEWIINE MCCIECIOBAHUS YPAaBHEHUHM M CUCTEM
yYpaBHEHMH, B TOM UHCIE€ C IPUMEHEHHEM TIpadUUeCcKux
IIpe/icTaBIeHUH (YCTaHaBINBATh, UMEET JIM YPaBHEHUE WM CUCTEMA

ypaBHeHI/Iﬁ peuICHUA, €CJIM UMECT, TO CKOJIBKO, U npoqee)

3.3

[lepexoauts OT cJOBeCHOM (QOPMYIMPOBKH 3amadu K €€
anredpanvyeckod MOJAENIU C MOMOIIBIO COCTaBJICHUS YPABHEHUS WIIU
CUCTeMbl ypaBHEHUH, WHTEPIPETHPOBATH B COOTBETCTBUU C

KOHTEKCTOM 3aJ1a4¥ MOJTYYEHHBIA Pe3ybTaT

3.4

[IpumeHnsATh CBOWCTBA YHMCJIOBBIX HEPABEHCTB I CpPAaBHEHUA,
OLICHKH, peIIaTh JIMHEHHbIC HEPABEHCTBA C OJHOM IEPEMEHHOM U UX
CHCTEMBI, 1aBaTh rpadUueCcKyr0 WIUTIOCTPAIIUI0 MHOKECTBA PEIICHUMA

HEPAaBCHCTBA, CUCTCMbBI HCPABCHCTB

OyHKINUU

4.1

[lonumars ¥ UCHONB30BaTh (PYHKIHMOHAIbHBIE MOHITHUS M S3BIK
(TepMHHBI, CUMBOJINYECKHE OOO3HA4YEHHUs1), OINpPENENATh 3HAYCHHE
(YHKIIUH 110 3HAYEHHUIO apryMEHTa, ONpelesTh CBOMCTBA (QYHKIIMH

o e€ rpaguxy

4.2

Ctpouts rpaduku 351eMeHTapHbIX QYHKIUI BUIA:
y=k/x

k/x




, Y =X% y =Xy = [X|, onHchIBaTh CBOWCTBA YUCIOBON (DYHKIIUU TIO €€
rpaguky

9 KJIACC

Kon
NMPOBEPAEMOro
pe3yJabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOT0 00111er0 00pa3oBaHus

1

Yuciia U BEIYKUCIIEHUS

11

CpaBHI/IBaTB U ynopsaao4uBaTb pPallMOHAJIBHBIC WU UPPAMOHATIBLHBIC

qucliia

12

BbimonHsTh apudmMeTnuecKie AUCTBUS C pallMOHAIBHBIMHI YHCIIAMU,
couerasl YCTHBIE U MIUCbMEHHBIE IIPUEMBI, BBIIIOIHATH BEIYUCIICHHUS C

HppalOHAJIIbHBIMU YK CJIaMU

13

Haxoauth 3HaYeHUs CTEeNEHEM C LEIbIMHM MOKa3aTelIsIMU U KOpHCﬁ,

BBIYUCIIATH 3HAYCHH S YHMCJIOBBIX Bpra)KeHI/Iﬁ

14

OprFJ'I?ITI) I[GI\/JICTBI/ITGJILHLIG quciia, BBIITOJIHATH IIPUKUIKY

pe3yiibTara BbI‘lHCJ'ICHHﬁ, OLICHKY YHCJIOBBIX BLIpa)KCHI/Iﬁ

YpaBHEHHUs 1 HEPABEHCTBA

2.1

Pemate nMHEWHBIE W KBaJpaTHbIE YPAaBHEHMS, YpPaBHECHMS,

CBOJAIIMECS K HUM, POCTENIINE TPOOHO-palliOHAIbHbBIE YPaBHEHUS

2.2

Pemars cucreMbl ABYX JIMHEWHBIX YPABHEHUN C JBYMs [IEPEMEHHBIMU
Y CCTEMBI JIBYX YPaBHEHUH, B KOTOPBIX OHO YPABHEHUE HE SABIIACTCS

JAHEWNHBIM

2.3

Pemiate TeKCTOBBIE 331a4H aIredpanuecKuM CrocoO0M C MOMOILBIO
COCTABJICHUS] YPABHEHUS WJIM CHUCTEMBI JIBYX YPAaBHEHUN C IBYMs

NEPpEMCHHBIMU

2.4

[IpoBoauTh MpOCTEHIINE MCCIEIOBAHUS YPAaBHEHUHM U CUCTEM
ypaBHEHMH, B TOM 4HCI€ C NPUMEHEHHEM TIpaduyecKux
MIPEICTAaBICHUN (HaIlpUMep, yCTaHABIMBaTh, UMEET JIU YpaBHEHHE

WM CHCTEMa YpaBHEHHH peIIeHNs, €ClIU UMEET, TO CKOJIbKO)




2.5

Pemate nuHEHBIE HEPABEHCTBA, KBAJApPAaTHbIE HEPABEHCTBA,
M300pakaTh pelIeHNe HEPABEHCTB Ha YUCIIOBOU MPSMOii, 3aITUCHIBATh

PEIICHUE C IIOMOIIIBIO CUMBOJIOB

2.6

Pemate cucTteMnl JIMHEMHBIX HCpPaBCHCTB, CHUCTEMBLI HEPABCHCTB,
BKIIIOHYAIOME KBaJApaTHOC HEPaBEHCTBO, H306pa)KaTb pEeIICHUC
CHUCTEMBI HCPpaBCHCTB Ha YHUCI0BOM HpﬂMOﬁ, 3alMUChbIBATh PCHICHUEC C

IIOMOIIBIO CUMBOJIOB

2.7

Hcnons30BaTh HEPABEHCTBA IIPU PELICHUU PA3JIMYHBIX 3a/1a4

OyHKINUU

3.1

Pacno3naBate  (yHKIMM ~ WM3y4eHHBIX  BUAOB.  Iloka3wiBaTh
CXEMAaTHYECKH pACIONIOKEHUE Ha KOOPAMHATHOH IIOCKOCTH
rpapukoB QyHkumi Buma: y=kx, y=kx+b, y=k/x, y=ax?+bx+c, B
3aBHCUMOCTH OT 3HAY€HHWH KOX(PQPHUIIMEHTOB, ONMMCHIBATH CBOICTBA

byHKIMN

3.2

[loka3piBaTh CXEMaTWYECKH pACIOJIOXKCHHE HAa KOOPIUHATHOMN
IJI0CKOCTH TpadukoB GyHKIMMA BuAa Y = VX, Y = |X| U ONUCHIBAThH

cBoiicTBa (pyHKUIMH

3.3

Crpouth M u300pakaTb CXEMaTHUECKH I'paUKH KBaJApaTUYHBIX
(GyHKIMH, ONMMUCHIBATH CBOMCTBA KBaJApaTHMUYHBIX (YHKUMH IO HX

rpadukam

3.4

Pacnio3HaBaTh KBaJipaTHMYHYIO (YHKLHIO N0 (GopMyIe, NPUBOIUTD
IpUMEpHl KBaJPAaTHUHBIX (YHKIUN W3 peasbHOW KU3HU, (HU3HKH,

reOMETPUH

Apudmerrueckas ¥ reoMeTprUIecKast Iporpeccuu

4.1

Pacnio3naBath apuMETHUYECKYyI0O M TE€OMETPUUYECKYIO MPOrpeccruu

TIPU Pa3HBIX CIIOCO0AX 3aTaHMs

4.2

BbINONHATE BBIYMCICHUS C HMCIOJIb30BaHHEM (GOpPMYN N-TO 4iieHa
apu(pMeTHYeCcKoil U reOMeTPUUECKOI MPOrpeccuii, CyMMBbI MEPBBIX N

YJICHOB

4.3

I/I306pa)KaTI) YJICHBI IOCJICA0OBATCIIPHOCTHU TOYKaMH Ha

KOOpI[HHElTHOﬁ IIJIOCKOCTH




44

Pemrats 3aJa4u, CBA3aHHbIC C YHCJIOBBIMHU ITOCJIEA0BATCIbHOCTAMU, B
TOM 4YHCJIC 3agadyud U3 peaanoi?I JKHN3HHU (C HUCIIOJIB30BAHHNECM

KaJbKYJISTOPa, HU(POBBIX TEXHOJIOTHUH)




ITPOBEPAEMBIE 9JIEMEHTBI COAEPKAHUSA

7 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COlePKAHMS
1 Yucna 1 BBIYUCICHUS
JpoOu 0OBIKHOBEHHBIE U IECATHYHBIE, IIEPEXO0]T OT OAHON (POPMBI 3amHcu
11 npobeit k apyroii. IloHaTue panuMoOHATIBHOTO YKCIA, 3alHCh, CpPaBHEHHUE,
YIOPSAA0YMBAHUE PALIMOHATIBHBIX YHCEI
12 Apupmerndeckue IeHCTBUS C pallMOHATBHBIMU YUCIiaMi. Perenune 3ama4 u3
' peasbHOI MPAKTUKH HA YaCTH, Ha APOOH
13 Cremnenb ¢ HaTypallbHBIM I[IOKa3aTeJeM: OMIpelelieHue, MpeoOdpa3oBaHUe
' BBIPQXCHUI Ha OCHOBE OIPENIEIEHMUS], 3aUCh OOJBIINX YUCEN
14 [IpouieHTsl, 3anych TPOLUEHTOB B BUJE ApoOU U ApoOU B BUJIE MPOLIEHTOB.
' Tpu ocHOBHBIE 3a/1a4H Ha POIICHTHI, PELICHUE 3a]1a4 U3 PeaTbHOM MPAKTUKU
15 [IpumeHeHre TPU3HAKOB JEIMMOCTH, pa3JIOXKEHHE Ha MHOXUTEIN
' HaTypaJIbHbIX YHCEN
16 PeanbHble  3aBUCMMOCTHM, B TOM 4YuCle TpsMas M oOpaTHas
' MPONOPLIMOHATIEHOCTH
2 AnreGpanyecKkue BbIpayKEeHUs
’1 ITepemeHHBIE, UNCI0BOE 3HAUEHUE BBIPAKEHUS C IEPEMEHHOM. [ommycTrMBble
' 3HauUEHUs IEPEMEHHBIX
95 [IpencraBineHre 3aBUCUMOCTH MEXIy BEIMYMHAMU B BUAE (DOPMYIIBIL.
' Beruucnenus no gopmymnam
’3 [IpeoOpa3zoBanne  OYKBEHHBIX  BBIPAXEHHUH, TOXKIECTBEHHO  paBHbIE
' BBIpaKEHUS
2.4 CBolicTBa CTENEHNU C HaTypaJlbHBIM I0Ka3aTEIeEM
25 OpnnHowieHbl 1 MHOrowieHsl. CTeneHb MHOrowieHa. CllokeHHe, BBIYMTaHUE,
' YMHOXEHHE MHOTOYIEHOB
@opMynbl  COKpaIEHHOTO YMHOXEHMS: KBaJpaT CYMMbl M KBajapar
2.6 paszHocTH. PopMmyrna pa3HOCTH KBaApaToB. PasnojkeHne MHOIOWIEHOB Ha
MHO>KUTEITH
3 YpaBHeHuUs




31 VYpaBHeHHE, KOpEHb YypaBHEHUs, NpaBWia NpeoOpa3oBaHUS ypaBHEHMS,
' PaBHOCUIILHOCTb YPaBHEHUI
3.9 JIuHeilHOe ypaBHEHME C OJHOM MEPEMEHHOW, YUCIO KOPHEH JMHEHHOTO
' YPaBHEHUs, PEIICHUE JTMHEUHBIX YPaBHECHUN
33 CocrasieHne ypaBHEHUH 110 YCIOBHIO 3aa4u. Pelienne TeKCTOBBIX 3a1a4 ¢
' MMOMOULIBIO YPAaBHEHHI
34 JluneliHoe ypaBHEHHUE C ABYMs TIEPEMEHHBIMH H €T0 rpaduk
CucreMa JIByX JMHEWHBIX YpPaBHECHHU C JABYyMs NepeMEHHbIMU. PemieHue
3.5 CUCTEM ypaBHEHUH c110cOOOM IOJICTaHOBKU. [IprMephl peleHus TEKCTOBBIX
3a[a4 ¢ TIOMOILBIO CUCTEM ypaBHEHUI
4 Koopaunats! u rpaduxu. @yHkuun
41 Koopaunara Toukn Ha npssMon
49 Hucnosele npoMexyTku. PaccrossHue Mexxay 1ByMs TOYKaMU KOOPAUHATHON
' IpsIMOM
43 [TpsamoyronbHas cuctema koopauHat, ocu OX u Oy. Abcuucca u opauHarta
' TOYKH Ha KOOPAUHATHOM IJIOCKOCTU
W [Tpumeps! rpadukoB, 3anaHHbX Gopmynamu. UTeHne Tpa@uKoB peaTbHBIX
' 3aBUCUMOCTEN
4.5 [Tonstue pynkumu. I'paduk ¢pynkuuun. CoiicTBa GyHKIMH
4.6 Jluneiinas pynkuus, e€ rpaduk. I'paduk pynkuuu y = x|
47 I'paduueckoe perieHue JIUHEMHBIX YpaBHEHUH M CUCTEM JIMHEHHBIX
. YpaBHEHUI
8 KJIACC
Kon IIpoBepsiemMblii 31eMEHT COAEPKAHUS
1 Uucna v BEIYUCICHUS
11 KBanparueiii kopenp u3 uucna. [loHstne 00 UppanMoOHAIBLHOM YHCIE.
' JecsTuunble NpUOIMKEHUS UPPAIMOHAIBHBIX YHCEN
CaoiicTBa apudmMeTnyecKkux KBaJpaTHBIX KOPHEH M UX NMPUMEHEHHE K
1.2 npeoOpa3oBaHUIO YHCIIOBBIX BBIPAXXECHUI u BBIUMCIICHUSIM.
JlelicTBUTENbHBIC YKCIIA
1.3 Crenens ¢ 1eTbIM MOKa3aTeneM u e€ cBoricTBa. CTaHaapTHAS 3aIUCh YHCTIa




2 AnrebpanyecKkue BhIpaKEHUS

21 KBagparHelii  TpEXWIEH, pa3jlOKEHUE KBAJAPATHOIO TPEXWIEHAa Ha
' MHOXKUTEIH

2.2 Anrebpanueckas 1po0b. OCHOBHOE CBOMCTBO ajreOpandeckoi apoou

2.3 CroxeHue, BEIMUTaHUE, YMHOKCHHE, JISTICHUE alIreOpandecKuXx apooei

24 PanmronanbHbIC BRIpaXKEHHUS U UX ITPE0Opa3oBaHue
3 VYpaBHEHMsI U HEPABEHCTBA

21 KBanpartHoe ypaBHeHue, (opmyna KOpHEH KBagpaTHOTO YpaBHEHHS.
' Teopema Buera

3.2 Pemenue ypaBHeHM#, CBOAAIIMXCA K JIMHENHBIM U KBaIPaTHBIM

3.3 [Ipocreiimme 1poOHO-paIOHAIBHBIC YPaBHEHUS

I'paduueckas nuHTEpIpeTaLysl ypaBHEHUH C ABYMsI IEPEMEHHBIMU U CUCTEM
3.4 JMHENWHBIX YpaBHEHHH ¢ ABYMs nepeMeHHbIMU. [IpuMepsl pemieHus cuctem
HEJIMHENHBIX YPAaBHEHUH C IBYMs [IEPEMEHHBIMU

3.5 Pemienne TeKCTOBBIX 33724 anreOpandeckum crocoOom

3.6 UmcnoBbie HEpaBEHCTBA U X CBOMCTBA

3.7 HepaBeHCTBO ¢ 01HOM NIEPEMEHHOMN

3.8 PaBHOCHIIBHOCTH HEPABEHCTB

3.9 JInHeliHbIC HEPABEHCTBA C OJHOW IIEPEMEHHON

3.10 CucTteMbl TMHEWHBIX HEPABEHCTB € OJJHON MEPEMEHHOM
4 O yHKITIT

A1 [Honstne ¢ynkuuu. OOnacTb oOmpeneneHuss U MHOXKECTBO 3HAYEHUH
' ¢ynkunu. CriocoOsl 3a1aHus QyHKIMN

4.2 I'padux Gynxuu. YreHne cBOMCTB QyHKIMM 1O €€ Tpaduky

4.3 [Ipumeps! rpadukoB GpyHKINH, OTpasKaIOLUIUX PEATIbHBIE IPOIIECCHI

44 OyHKIIMY, ONMUCHIBAIOMIME TMPSAMYI0 H OOpaTHYIO IPOMOPIHOHAIBHBIC
' 3aBHCUMOCTH, UX IpapHKH

45 OyHkImH Y =X2,y = X3

4.6 OyHkuuun y = [IX, Y = |x|

4.7 ['padmyeckoe penieHre ypaBHEHUI U CUCTEM ypaBHEHUMN

9 KJIACC




Kon

IIpoBepsieMblii 3J1eMEHT COIEPKAHUS

1 Yucna v BBIYNCICHUS
11 PanponanbHble yKcna, UppalMOHANbHbBIE YUCIA, KOHEYHbIE U OECKOHEYHBIE
' JECATHYHBIC APOOH
MHOXECTBO ~ NEHUCTBUTEIBHBIX  YMCEN, JECUCTBUTEIIBHBIE YHCIA  Kak
19 OeCKOHEeuHble JAecATHYHBble ApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE
' MEXKJy MHOXECTBOM JICMCTBUTENBHBIX YHCEN M KOOPIAMHATHOM NPSIMOIL.
CpaBHeHME EHCTBUTEIIbHBIX YUCET
1.3 Apudmerndeckue 1eHCTBHS C JCHCTBUTEILHBIMU YHUCITAMA
W3mepenusi, mpuOIvKeHus, OIICHKU. Pa3Mepbl 00bEKTOB OKPYKAIOIIETO MHPA,
14 JUTMTENIFHOCTh TIPOLIECCOB B OKpy»KaromeM mupe. [Ipubmmkénnoe 3HaueHne
' BEJIMYMHBI, TOUHOCTh NpHOIKeHust. Okpyriaenue yncen. IIpuknaka u oueHka
pe3yJIbTaTOB BBIYUCICHU
2 VYpaBHEHMS U HEPABEHCTBA
2.1 VYpaBHEHMSI ¢ OJTHOM ITepeMEHHON
2.2 JInneliHoe ypaBHeHue. Penienue ypaBHEHHM, CBOAAIUXCS K JIMHENHBIM
2.3 KBagparHoe ypaBHeHue. PelieHne ypaBHEHUH, CBOASIINUXCS K KBaAPAaTHBIM
24 bukBanpatHoe ypaBHeHue. llpumepbl pemieHuss ypaBHEHUH TpeTbed W
' YETBEPTOU CTEIIEHEN Pa3JI0KEHUEM Ha MHOKHUTEIN
2.5 Pemenue qpoOHO-pallnOHAIBHBIX YPaBHEHUIN
2.6 Cucremsl ypaBHEHHH
2.7 VYpaBHeHHE ¢ IByMsI IEPEMEHHBIMH U €r0 rpaduk
2.8 Pemenne cucreM AByX JTMHEHHBIX YPaBHEHUH C IBYMs IEPEMEHHBIMU
29 Pemenne cucreM nByX ypaBHEHHH, OJHO M3 KOTOPBIX JIMHEMHOE, a APYroe —
' BTOPOMU CTENCHU
2.10 I'paduueckas nHTEpIIpETALMS CUCTEMbI YPAaBHEHUH C IByMs IIEPEMEHHBIMU
2.11 Pemrenne TekcTOBBIX 3a7a4 anreOpandecKuM CriocoOoM
2.12 UYucnoBble HEPAaBEHCTBA U UX CBOWCTBA
2.13 Pemenvie nuHEHHBIX HEPABEHCTB C OJTHOM MEPEMEHHOM
2.14 PemreHne cucreM JIMHENHBIX HEPABEHCTB C OJJHOM IIEPEMEHHOU
2.15 KBanpaTHble HEpaBeHCTBa
216 I'padmueckas MHTEpHpeTalys HEPABEHCTB U CHUCTEM HEPABEHCTB C JIBYMs

NEPEMCHHBIMU




3 OyHKIMH

31 KBagparuunas ¢ynkuums, e€ rpaguxk u cBoiicta. [lapaGona, KoopauHATHI
' BEPIIUHBI TapaboIIbl, OCh CHMMETPHUH MapadoIIbI

3.2 I'paduku pyrxuit y=kX, y=kx+b u ux coiicra

3.3 I'paduku Gyrkiuit y=k/X, y = X3 1 X cBOMCTBa

34 I'paduku pyHKIMI , 1 UX CBOMCTBA
4 YucoBbie MOCIIEI0BATEIIEHOCTH

41 OmnpenerneHne 1 criocoObl 3aIaHKsI YUCIOBBIX MOCIIEI0BATEILHOCTEH. 3a1aHue
' MOCIIEI0BATEIHLHOCTH PEKYPPEHTHON (OpMYIIOH U GOopMyIIOi N-To wieHa

42 Apudmernueckas mporpeccus. Dopmynsl N-To wieHa apuMETHIECKOM
' MPOTrPECCUU, CyMMBI IIEPBBIX N WICHOB

43 I'eomerpuueckast mporpeccusi. Dopmynbl N-ro  wieHa T'€OMETPUYCCKON
' MIPOTPECCUH, CYMMBI IIEPBBIX N WICHOB

4l N3o0pakeHne wieHOB apu(METHUECKOW M TEOMETPUYECKOH IpOrpeccHii
' TOYKAMH Ha KOOPIMHATHOM IIOCKOCTH. JINHEWHBIN M AKCIIOHCHIUATBHBINA POCT

4.5 Cno’kHbIe IPOLIEHTHI




ITPOBEPAEMBIE HA OI'2 11O MATEMATHUKE TPEBOBAHUSA K PE3YJIBTATAM
OCBOEHHA OCHOBHOHN OBPA30BATEJIBHON MPOT'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon
NMpoBepPsIeMOro
TpeOOBaHUSA

IIpoBepsiemblie TpeOOBaHMSI K NIPeIMETHBIM pe3yJibTaTaM
OCBOEHHUSI OCHOBHOI 00pa30BaTe/ibHOI NPOrpaMMbl OCHOBHOTI'O
o01ero oopazoBanus Ha ocHoBe PI'OC

YMeHue omnepupoBaTh MNOHATHUSAMU: MHOXKECTBO, IOJIMHOKECTBO,
olepanyy HajJ MHOKECTBAMHU; YMEHHE OIEpUPOBATH IOHATUSMHU:
rpad, cBs3HBIN Tpad, IEepeBO, IUKI, NPUMEHITh UX MPU PEUICHUH
3a/a4; yYMEHHME UCIOJb30BaTh IpadHuecKkoe IpeiICTaBICHUE
MHOXKECTB JUISl OMUCAHUS pealbHBIX MPOIECCOB U SBICHUH, MPH

pelIeHnH 3a]1a4 U3 APYTrux y4eOHBIX IPEAMETOB

YMeHue onepupoBaTh NOHATUAMU: ONPEACIICHUE, aKCUOMa, TEOpEMa,
JI0Ka3aTeNbCTBO; YMEHUE paclo3HaBaThb MCTUHHBIE U JIOJKHBIC
BBICKA3bIBAHUsA, NPUBOJUTH IMPUMEPBI U KOHTPIPUMEPHI, CTPOUTH

BbBICKA3bIBAHUA U OTPHULIAHHA BBICKa3bIBaHHI

YMeHue onepupoBaTh MOHATHIAMU: HATYPAIBHOE YUCIIO, IMPOCTOE U
COCTABHOE YHUCIJIO, JEIMMOCTh HAaTypPaJIbHBIX YHCEN, IPU3HAKU
JeTUMOCTH, IeJI0€ YHCII0, MOIYJb YUCIA, OOBIKHOBEHHAs poOb U
JecsITUYHas 1po0b, CTAaHJAPTHBIN BUJI YKCIIA, PallMOHAIILHOE YHCIIO,
UppalMoHAIbHOE YHUCI0, apU(pMETHYECKHH KBaJpaTHBIM KOpPEHb;
YMEHHME BBINOJHATH JEMCTBHS C YUCIAMH, CpaBHUBAaTh W
yHOpSA0YMBaTh 4YMCIA, NPEACTABIATH YHCIA HAa KOOPAMHATHOU
MPSIMON, OKPYIJIATH YHCIA; YMEHHME JeNaTh NPUKUIKY U OLEHKY

pe3yiibTara BBIYHCIICHUHN

YMeHue onepupoBaTh MOHATUSAMU: CTEIEHDb C LENBbIM ITOKAa3aTeleM,
apruMETUYECKUIN KBAJIpaTHBIM KOPEHb, MHOTOYJIEH, ajire0pandeckast
Ipo0Ob, TOXIIECTBO; 3HAKOMCTBO C KOPHEM HATypalbHOW CTEICHH
OOJIbIlle €IUHUIBI; YMEHHUE BBITIOJHATH PACUETHl 1O GopMmysam,
npeoOpa3oBaHus LEJBIX, IPOOHO-PAIIMOHANBHBIX BBIPAKEHUN W
BBIPAYKEHHI C KOPHAMH, PA3JIOKEHHE MHOTOWICHAa HA MHOYKUTEIIH, B
TOM YHCJIE€ C HCIOJIb30BaHHEeM (OpMyT pa3HOCTH KBaApaToB H

KBaJpaTa CyMMBbI U Pa3HOCTH




YMeHue onepupoBaTth NOHATHUAMU: YUCIOBOE PABEHCTBO, YPABHCHHE
C OJHOW IEPEMEHHOMW, YHUCIOBOE HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOH; YMEHHME PEIIaTh JUHEHHBIC U KBAIPATHBIC YPABHEHUS,
JIpOOHO-pallMOHATIbHBIE YPABHEHHS C OJHOW MEPEMEHHOM, CUCTEMBbI
JBYX JTUHEWHBIX YPABHCHUM, IMHEHHBIC HEPABCHCTBA U UX CUCTEMBI,
KBaJpaTHble U JApOOHO-pallMOHAJbHbIE HEPABEHCTBA C OIHOMN
IIEPEMEHHOH, B TOM YHCJIE IIPYU PEIIECHUH 3a]1a4 U3 IPYTUX IIPEIMETOB
U MPAaKTUYECKUX 33Ja4; YMEHHUE MCIOIb30BaTh KOOPAUHATHYIO
IPSIMYI0 U KOOPJMHATHYIO IUIOCKOCTh JUIsl M300pa)KeHUs peleHHUH

YpaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: QYHKIUS, TpaduK GYHKIHH, HYIIN
GYHKIMM,  TPOMEXYTKH  3HAKONOCTOSHCTBA,  IPOMEKYTKH
BO3pacTaHusi, yObIBaHHWs, HauOOJbIIee M HAWMEHBINEE 3HAUYCHUS
byHKIHN; YMEHHE  ONEpUPOBATh  TOHATHIMU: npsMast
MPONOPIMOHATLHOCTb, JIMHEHHAS (QYHKINSA, KBaApaTUIHAs (QyHKIIHSA,
oOpaTHasi NPONOPLUUOHAILHOCTh, TMapadoia, rumnepOoia; yMeHHE
crpouth rpaduku  QYHKUIUH, WUCIONB30BaTh TpaduKd  JUIS
OIIpE/IeTICHUSI CBOMCTB IPOIIECCOB M 3aBUCHMOCTEH, JUI PELICHUS
3aa4d U3 APYrux y4eOHBIX MPEAMETOB U PEaTbHOM >KU3HU; YMEHHE

BbIPpAXKATh (I)OpMy.]'IaMI/I 3aBUCUMOCTH MCXKAY BCIMYNHAMU

YMeHue  onepupoBaTb  INOHATHAMH: II0CJIEI0BATENBHOCTD,
apudmernyeckass U T€OMETpUYEcCKass IMPOrpeccCHuH; yMEHHe
UCIOJIb30BaTh CBOMCTBA MOCJE0BAaTENbHOCTEH, (HOPMYIIBI CYMMBI U
o0111ero 4jaeHa MpU peleHnH 3aad, B TOM 4HCie 3a1ad U3 JIPyrux

y‘le6HHX npeaMeToOB U peanLHoﬁ KHU3HU

YMeHue pemarh 3a1a4d pa3HbIX TUTOB (B TOM YMCIIE Ha MPOIEHTHI,
O M 4YacTH, NBIKEHHUE, paboTy, IEHy TOBapOB U CTOMMOCTH
MOKYTIOK U yCITyT, HAJIOTH, 33J1a4¥ U3 00JIACTH YIIPaBIEHUS TUYHBIMU
U CeMeWHbIMH (UHAHCAMH); YMEHHE COCTaBIATH BBIPAKCHHUS,
YpaBHEHHUs, HEPAaBEHCTBA M CHCTEMBl IO YCIOBHUIO 3a/1ayH,
HCCIIeIOBATh OMyYE€HHOE PEIICHHE U OIICHUBATh MPaBAONOJ00HOCTh

IMOJIYUYCHHBIX PE3YyJIbTaTOB

YMeHnue onepupoBarh MOHATHAMU: QUTypa, TOUKa, OTPE30K, MpsiMas,
IIy4, JIOMaHas, yroil, MHOTI'OYT'OJIbHUK, TPEYrOJIbHUK,

paBHOOEIPEHHBII u PaBHOCTOPOHHUM TPEyroJIbHUKHY,




MPSIMOYTOJIbHBIN TPEYroJIbHUK, MelnuaHa, OUCCEKTpHca U BBICOTA
TPEYrojibHUKA,  YETHIPEXYTONbHUK,  Iapajuiejorpamm,  pomo,
NpSIMOYTOJIBHUK,  KBaJpaT, Tpameuus; OKPY>KHOCTb,  KpYT,
KacaTenpHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU (UTYypaMU;
YMEHHE pellaTh 33Ja4d, B TOM YUCJIE€ U3 MOBCEIHEBHOW >KHU3HH, Ha
HaXO0XJAEHUE FEOMETPUUECKUX BEJIUYUH C IPUMEHEHUEM U3YUEHHbIX

CBOMCTB (uUryp u (HakToB
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YMeHue onepupoBaTh MOHATHAMHU: PaBEHCTBO (UIYp, PABEHCTBO
TPEYroJbHUKOB; MapaJJIeTbHOCTh U NEPIEHANKYISPHOCTD MPSAMBIX,
yrojl MEXAYy HpSAMbIMH, HEPHEHAUKYJSAP, HAKIOHHAs, MPOEKLus,
nopobue  uryp, TNOA0OHBIE  TPEYrOJbHUKHU,  CUMMETpUS
OTHOCHTEJIbHO TOYKHM M NPSMON; YMEHHE paclio3HaBaTh PaBEHCTBO,
CUMMETpU0 U nojobue  ¢uryp, NapaJuIeIbHOCTh U

NEPHNCHAUKYIIIPHOCTD IIPAMBIX B OKPYXKAIOIMIEM MHUPE
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YMeHue onepupoBaTh MOHATUSMM: JUIMHA, PAcCTOSIHME, YTroj
(BesqiMuMHA yTiia, CUHYC U KOCHHYC yIja TPEeYrojbHHUKa), IUIOIIA/Ib;
YMEHHE OLICHUBATh pa3Mepbl IPEIMETOB U 00BEKTOB B OKPYKAIOILEM
MHUpE; yMEHHUE MPUMEHATh (OpPMYyNIbl MEpUMETpa U ILJIOLIAAU
MHOT'OYTOJIbHUKOB, JUIMHBI OKPY>KHOCTH U IUIOILAAU Kpyra, oobema
MPSIMOYTOJIBHOTO TapajuiesienuIeia; YMEHUEe NMPUMEHSATh MPU3HAKU
paBEHCTBAa TPEYTOJILHUKOB, TEOPEMY O CyMME YIJIOB TPEYrOJIbHHKA,
teopemy Iludaropa, TpUroHOMETpHUUECKHE COOTHOLIEHMS JUIs

BBIYHMCIICHUA OJINH, paCCTO}IHI/II\/’I, TJIOIIAIeH
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YMmenue wu300paxarh IJIOCKME QUIYpsl M HUX KOMOHMHALUH,
MIPOCTPAHCTBEHHbIE (DUTYpPBI OT PYKH, C IOMOIIBIO YEPTEKHBIX
UHCTPYMEHTOB U DJEKTPOHHBIX CPEIACTB II0 TEKCTOBOMY WIIU

CHUMBOJIbHOMY OIIMCAHUTO
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YMmenue OIICpHUPOBATh MOHATUAMH: MPAMOYrOJIbHAd CHUCTEMaA
KOoOpauHaT, KOOpAWHAThl TOYKH, BCKTOp, CyMMa BECKTOPOB,
NPOU3BCACHUC BCKTOPAa HaA YHUCIO, CKaJIApHOC IIPOU3BCACHUC
BCKTOPOB;, YMCHHC MCIIOJIB30BAaTh BCKTOPbI M KOOPAWHATHI JIA
NpCACTABJIICHUSA NAHHBIX U PCHICHUA 3a4a4, B TOM YHUCJIC U3 APYIrUx

Y4eOHBIX TIPEIMETOB U PEATLHOMN KU3HH
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YMmeHue OIICPUPOBATH MMOHATUSAMU: CTOJIOUKOBBIE U KPYT'OBBIC

qUarpaMMbl, TaONMUIBI, CpeAHee apudMeTHdecKkoe, MeauaHa,




HauOoJIbIlIee ¥ HAaWMEHBIIIEE 3HAYCHUS, pa3Max YHCIOBOTO Habopa;
YMEHUE W3BJIEKAaTh, HMHTEPIPETUPOBATE U  IMPEOOpPa3OBBIBATH
nHpOpMAIIHIO, TIPEACTABICHHYI0 B TaONHMIIaX W HA JHarpammax,
OTPaXKAIOIIYIO CBOMCTBA U XaPAKTEPUCTUKH PEATBHBIX MPOIECCOB U
SIBJICHHWI; YMEHHE pAacCllO3HaBaTh HM3MCHUYMBBIC BEIUYHUHBI B

OKPYKaIOIIEeM MUPE
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YMeHue oneprupoBaTh MOHATUSAMHU: CIIyYalHBIM ONBIT (CiydaiiHbIN
AKCIIEPUMEHT), JJIEMEHTapHOE COOBITHE (DJIEMEHTApPHBIM HCXO.M)
CIIy9aifHOTO OIBITA, CIY4YailHOE COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHHE HAaXOJUTh BEPOSITHOCTH CIIy4alHBIX COOBITHIl B OIBITaX C
PaBHOBO3MOXKHBIMHU JJIEMEHTAPHBIMH COOBITHSMH; YMEHHE pelaTh
3a/la4yl METOJIOM OPraHW30BaHHOTO Mepedopa U ¢ HMCIOIb30BAHHEM
MpaBUja YMHOXKEHHS, YMEHUE OLICHUBATh BEPOSITHOCTH PEAbHBIX
COOBITUI U SIBIICHUI, TOHUMATh POJIb MPAKTHUYECKH TOCTOBEPHBIX U
MAJIOBEPOSITHBIX COOBITUH B OKPYKAIOIIEM MHpPE W B JKU3HU;
3HAKOMCTBO C TOHSATHEM HE3aBHUCHMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIINX YHCEN U €TI0 POJIBIO B MACCOBBIX SIBJICHUAX
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YMeHne BbIOMPATh MOIXOASIINA M3YYEHHBIA METOJ JJISl PEHICHUS
3a/1a4¥, IPUBOJUTH NPUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B
MIPUPOJIE U KU3HH, PACIIO3HABATH IIPOSIBICHUE 3aKOHOB MATEMATHKHU
B HCKYCCTBE, ONMCBIBATH OTACIIbHBIC BBINAIOLINECSH PE3YyIbTaThl,
IIOJIyYEHHBIE B XOJ€ Pa3BUTHSA MATEMAaTUKH KaK HayKH, IPUBOJIUTH
IIpUMEpPBl  MAaTEMAaTUYECKUX OTKPBITMM M HUX AaBTOPOB B

OTEYECTBEHHOW U BCEMUPHON UCTOPHUH




INEPEYEHD 3JIEMEHTOB COAEPKAHUS, IPOBEPAEMBIX HA OI'D 11O

MATEMATHUKE
Kon IIpoBepsieMblii 3JIEeMEHT COAePKAHUS

1 Hucna u BEIYMCIICHUS

11 Harypanbnsle u nenblie uyncna. [Ipu3Haku 1e1MMOCTH LEbIX YUCel

12 OOBIKHOBEHHBIC M JICCATHYHBIC  JIpOOM, TPOICHTHI,  OCCKOHEYHBIC
' MepUONIECKHe APoOu

13 PanmonaneHbie uucna. ApudMeTHUECKHEe Omnepanud ¢  PaluoOHATBHBIMU
' YHCIIaMU

14 JleiicTBuTenbHbIe Ynciaa. ApuMeTHUECKHE OINEpalud C JCHCTBUTEILHBIMU
' YHCIIaMU

Ls [TpuOnm>kEHHBIC BBIYHUCICHUS, TPABHJIA OKPYIJICHHS, TPHUKHIKA W OICHKA
' pe3yJibTaTa BbIYHCICHUN

2 AnrebpanyecKkue BEIpKECHUS

2.1 bykBenHble BoIpaskeHUs (BBIPAKEHUS C TIEPEMEHHBIMHU)

2 Crenenb ¢ uenbiM nokaszateneMm. CTeNeHb C palMOHAIbHBIM I10KA3aTEJIeM.
' CBoiicTBa cTeneHu

2.3 MHorouseHsl

2.4 Anrebpanyeckas 1poob

25 Apudmernueckuii  KOpeHb  HaTypalbHOM  cremeHu.  [ledictBus ¢
' apu(pMETHUYECKUMH KOPHSIMU HATypaJIbHOM CTETIEHU

3 VYpaBHEHHUs 1 HEPABEHCTBA

31 Llensie u ApoOHO-panmoHanbHbIe ypaBHeHHs. CHUCTEMBI U COBOKYIHOCTH
' YPaBHEHUU

30 ensie 1 apoOHO-panMoHaIbHBIE HepaBeHCTBAa. CHCTEMBI M COBOKYITHOCTH
' HEPABEHCTB

3.3 Perrenne TekCTOBBIX 3a1a4

4 Uucnoble NOCIE10BATENBHOCTH

41 ITocnenoBaTeabHOCTH, CIOCOOEI 3aJaHUs ITOCIIEI0BATEILHOCTEN




Apudmernueckas u reomerpuueckas mnporpeccur. Dopmyna  CI0XKHBIX

4.2
MIPOLIEHTOB
5 OyHKIMH
OyHK1UA, crnocodbl 3amanus  GyHKumH. ['paduk  dyaknun. OOIacTh
OIpeJiesIeHUs] U MHOXKeCTBO 3HaueHuil ¢pynkuuu. Hymu ynakuuu. Ipomexytku
5.1 3HAKONOCTOSHCTBA. [IpOMEXyTKH MOHOTOHHOCTH (PYHKIUMH. MaKCUMyMBbI U
MUHUMYMBbl QyHKuuU. HanGospliee U HauMmeHbllee 3HadyeHHE (YHKIMU Ha
IIPOMEXKYTKE
6 KoopanHaTsl Ha IpsAMOM U IIJIOCKOCTH
6.1 Koopaunarnas npsmas
6.2 JlekapTOBbI KOOPAMHATHI Ha IIOCKOCTH
7 I'eomerpust
7.1 I'eomerpuueckue GUTypsl 1 UX CBOHWCTBA
7.2 TpeyroabHuK
7.3 MHOroyrojasHUKU
74 OKpy>KHOCTB U Kpyr
7.5 N3mepenue reoMeTpuuecKiX BEIUNYUH
7.6 BexTops! Ha MIIOCKOCTH
8 BeposiTHOCTB 1 cTaTHCTHKA
8.1 OnwucarenpHasi CTaTUCTUKA
8.2 BeposiTHOCTB
8.3 KomOunaropuka
8.4 MHoxecTBa
8.5 I'pader




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
IMTPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI IS YYEHUKA

» Anre6pa, 7 kiacce/ Komsrua FO.M., Tkauea M.B., ®enoposa H.E. u npyrue, AknuonepHoe
obmectBo «M3marenscTBO «IIpocBemieHme»

» Anre6pa, 8 knacc/ Konsirua FO.M., Tkauea M.B., ®enoposa H.E. u np., AkunonepHoe
obmectBo «M3marenscTBO «IIpocBemieHme»

» Anre6pa, 9 knace/ Konsirua FO.M., Tkauea M.B., ®enoposa H.E. u npyrue, AkunonepHoe

obuiectBo «M3narenscTBO «lIpocBemnienue»

METOAUYECKUE MATEPUAJIBI IJIS1 YUUTEJISL

» Anre6pa, 7 kiace/ Komsirua FO.M., TkaueBa M.B., ®enoposa H.E. u npyrue, AknuoHepHoe
obmectBo «M3marenscTBO «IIpocBenicHme)

» Anre6pa, 8 ximace/ Komsirua FO.M., TkadeBa M.B., ®enoposa H.E. u np., AkunonepHoe
obmectBo «M3marenscTBO «IIpocBemnicHme»

» Anre6pa, 9 kiace/ Komsrua FO.M., TkaueBa M.B., ®enoposa H.E. u npyrue, AKipoHepHOe

O6H_ICCTBO «31aTenbCTBO ((HpOCBeIJ_IeHI/Ie»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCbI CETU UHTEPHET
but6mmoreka [JOK

https://m.edsoo.ru
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