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HHOACHUTEJIBHAS 3ATIMCKA

Anrebpa sBIsS€TCS OJHUM H3 OINOPHBIX KYpPCOB OCHOBHOI'O OOIIETO
oOpa3oBaHMs: OHa 00ECIIeUNBAET U3YUYCHHE APYTUX AUCLUUILINH, KaK €CTeCTBEHHO-
HAy4YHOro, TaK W TYMAaHUTApPHOTO IMKIOB, €€ OCBOCHHE HEOO0XOAUMO s
IPOJIOJKEHUs 00pa30BaHus U B MOBCEIHEBHOM kU3HU. Pa3BuTHEe y 00yyaromuxcs
HAyYHBIX MPEJCTABICHUN O MPOUCXOXKACHUM U CYLUIHOCTH alreOpandyecKkux
abcTpakimii, cnoco0e OTPaKeHHST MaTeMAaTHUECKOW HAYKOU SIBIIGHUW M TIPOIIECCOB
B IPUpPOAE W OOIIECTBE, POJIM MATEMATUYECKOTO MOJEIUPOBAHUS B HAYyUYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
U Ka4eCTB MBIILJICHUS, HEOOXOIMMBIX JJIsl aJaNTalid B COBPEMEHHOM LU(POBOM
obmectBe. M3ydenuwe anreOpnl oOecreunBaeT pa3BUTUE YMEHHS HAOIIOJATh,
CPaBHUBATb, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHUYHOCTU MBILUICHUS,
CIIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBATH CBOM JIEUCTBHUSI M BBIBOJIBI,
dbopmynupoBarth yrBepxKAcHUA. OCBOCHHE Kypca aireOphl 00ecreurnBaeT pa3BUTHE
JIOTUYECKOTO MBIIUIEHHUS] OOYyYalolIMXCSA: OHM MCHOJIB3YIOT JEIYKTUBHBIE U
UHJYKTUBHBIE pacCyKIeHusl, 0000IIeHNEe U KOHKPETU3allNI0, a0CTparupoBaHue U
aHanoruto. OOyuenue  anrebpe  mOpenanoyaraeT  3HAYUTENbHBIH  O00BEM
CaMOCTOSITENIbHOM ~ J1€ATEIBHOCTH OOYyYaIOUIUXCs, IO3TOMY CaMOCTOSATEIbHOE
pelIeHne 3aa4 SIBISIETCS peaiu3alrei 1eaTeIbHOCTHOTO MPUHIINAIIA 00YUYEHUS.

B cTpykType nporpaMMbl yaeOHOT0 Kypca «Anredpay st OCHOBHOTO OOIIETro
o0pa30BaHMsI OCHOBHOE MECTO 3aHHMMAIOT COJEPKATEIbHO-METOINYECKUE JIMHUU:
«Yucna ¥ BBYHUCICHUS», «ANreOpandeckue BBIPAKCHUS», «YPaBHEHUS U
HepaBeHCTBa», «Dynkuum». Kaxnas M3 3THX COAEpKATEIbHO-METOIUYECKHUX
JIMHUM pa3BUBACTCS HA MPOTSKEHUN TPEX JIET U3YUYEHUS Kypca, B3aUMOJCHUCTBY C
JIPYTUMHU €ro JuHusMUA. B Xome wu3ydeHus y4yeOHOro Kypca O0Oydarouumcs
OPUXOJUTCS JIOTMYECKU PACCYKIaTh, UCIIOJIb30BATh TEOPETHUKO-MHOKECTBEHHBIN
A3bIK. B CBs3M € 3TUM B mporpammy ydeOHOro Kypca «Anredpa» BKIHOYEHBI
HEKOTOPBIE OCHOBBI JIOTMKH, NPEICTABIECHHBIE BO BCEX OCHOBHBIX pa3jeiiax
MaTEMaTUYECKOro 00pa30BaHUs U CIIOCOOCTBYIOIIME OBIAJICHUIO O0YYAIOIIUMHUCS
OCHOB  YHUBEpCaJIbHOrO Maremarudeckoro s3pika. CopepxkarenbHol U
CTPYKTYPHOM OCOOEHHOCTBIO y4eOHOro Kypca «Anredpa» SBISETCA €ro
UHTETPUPOBAHHBIN XapaKTep.

Copnepxxanne nuHuUM «YUucna W BBIYMCIECHMS) CIY’)KUT OCHOBOW IS
JANbHEHNIIEro U3y4eHUs MaTEeMAaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOydYarOIIUXCS
JIOTUYECKOTO MBIIIIEHUS, POPMUPOBAHUIO YMEHUS MOJIB30BATHCS aJrOpUTMaMHu, a
TaK)Ke MPUOOPETEHUIO MPAKTUUECKUX HABBIKOB, HEOOXOAUMBIX JIJISl TOBCEHEBHOM
KU3HU. Pa3BUTHE NMOHATHA O YMCIe HAa YPOBHE OCHOBHOIO 00IIEro odopa3oBaHus



CBS3aHO C PAIMOHATBLHBIMH W HWPPANMOHAIBLHBIMU YHCIaMH, (HOPMHUPOBAHUEM
IPEACTABICHUN O IEMCTBUTEIBHOM YHUCIE. 3aBEPIICHHE OCBOCHHUSI YHCIIOBOI TUHUU
OTHECEHO K cpeHeMYy 00111eMy 00pa30BaHUIO.

ConeprkaHue IByX alreOpanyecKux JIMHUM — « Alre0pandeckue BhIPasKeHU s
U «YpaBHEHHS] U HEPABEHCTBa» CIOCOOCTBYET (POPMUPOBAHUIO Y OOYyUAIOIIUXCS
MaTEMaTUYECKOIo armapara, HeoOXOAMMOro MJid pElIeHUs 3aJad MaTeMAaTHKH,
CMEXHBIX MPEIMETOB U MTPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOTO
oOmiero obpazoBaHus Y4eOHBIM MaTepuan TPYHIUPYETCs BOKPYT pallMOHATBHBIX
BBIpOKEHUA. AnreOpa JEMOHCTPUPYET 3HAUCHHWE MATEMAaTUKH KakK S3bIKa IS
NOCTPOEHUSI MATeMAaTHYECKMX MOJENe, ONHUCAHMUS MPOLECCOB U SIBICHUI
peanbHOro Mupa. B 3anaun o0ydyenus anreOpe BXOAST TakxKe JajdbHelIee pa3BuTre
QITOPUTMUYECKOTO MBIIIJIEHHSI, HEOOXOIMMOT0, B YACTHOCTH, JIJIsl OCBOCHHS Kypca
uHDOpMATUKKA, W  OBJIAJICHWEC HABBIKAMU JICAYKTUBHBIX  PACCYXICHUH.
[Ipeobpa3zoBanre CUMBOJBHBIX (OPM CHOCOOCTBYET Pa3BUTHUIO BOOOpAXKEHUS,
CIIOCOOHOCTEHN K MaTEMaTUYECKOMY TBOPYECTRBY.

Conepxanue GyHKIMOHATHHO-TPAPUIESCKON JTMHUK HAIEJICHO Ha MOJIyYCHHE
oOyJaronMMucs 3HaHUM O (PYHKIMSAX KaK Ba)KHEHIIEH MaTeMaTH4eCKOW MOJAENn
JUTSl OMUCAHUS U UCCIIEIOBAHUS pa3HOOOPA3HBIX MPOLECCOB U SABJICHUN B IPUPOE U
oOmectBe. M3ydeHnne maTepuaia criocOOCTBYET pa3BUTHIO y O0YHAIOIINXCS YMEHUS
UCIIOJb30BaTh PA3JIMYHBIE BBIPA3UTEIbHBIE CPEJICTBA SI3bIKA MATEMATUKUH —
CJIIOBECHBIEC, CHMBOJIMYECKUE, Tpauueckue, BHOCUT BKJIaa B (OpPMHUpPOBAHUE
IPEICTABICHUNA O POJIM MaTeMaTUKU B PA3BUTUH LIUBUIN3ALNU U KYJIbTYPHI.

CornacHo yudeOHOMYy IlaHy B 7-9 Kkjaccax u3ydaercs ydeOHBIH Kypc
«AnreOpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3feibl COJAEp>KaHUS:
«YUnucrna W BBIUMCICHUS», «ANTeOpanyecKkue BBIPAKEHUS», «YpaBHEHUS U
HEPABEHCTBA», « DYHKIIUNY.

Ha usyuenue yue6HOro Kypca «Anredpa» orBoautcs 306 yacos: B 7 kiacce —
102 gaca (3 yaca B Hezento0), B 8 kiacce — 102 gaca (3 yaca B Heien0), B 9 kiacce
— 102 yaca (3 yaca B HezeNIO).



COJAEPXKXAHME OBYUYEHUA
7 KIIACC

Yucia 1 BHIYHCICHUA

Jlpobu OOBIKHOBEHHBIE M JECATUYHBIC, TIEPEX0] OT OAHOW (hopmbl 3ammcu
npobeit k gpyroil. IloHsTHe panMOHaIBLHOrO 4YHCJA, 3aluch, CpPaBHEHHUE,
YyHOPSAOYMBAHUE  PALMOHANBHBIX  4uced. Apudmernueckue JIEUCTBUA C
palMOHAIBHBIMY 4YMclIamMu. Pemenue 3aga4 U3 peaJbHOW IIPAKTHKM HA 4acTH, HA
IpoOu.

CreneHb ¢ HaTypaJbHbIM IOKa3aTeleM: OIpejelieHue, MpeoOpa3oBaHue
BBIPXKEHUI HAa OCHOBE OIpeNeeHUs, 3aIUCh 00apIMX yucel. [IpoueHTsl, 3anuce
IPOLEHTOB B BHJIE ApoOU U ApOoOH B BHUJAE MPOLEHTOB. TpU OCHOBHBIC 33J]aud Ha
IIPOLIEHTHI, PEIICHUE 3a1a4 U3 PEaIbHON IPAKTHKHU.

[IpumeHeHne TPU3HAKOB  JEIMMOCTH, DPAa3j0oKEHUE Ha  MHOXKHUTEIH
HATypaJIbHBIX YUCEIL.

PeanbHble  3aBUCMMOCTH, B TOM  4YHCiIe T@psMas ©  oOparHas
IPONOPLIHOHAIBHOCTH.

AuredpanvecKue BbIPpAKeHUA

[IepeMeHHBIE, UMCIOBOE 3HAYEHNUE BBIPAXKEHUSI C IEPEMEHHOM. JlomyCcTUMBbIE
3Ha4YeHUs NepeMeHHbIX. [IpeacraBnenne 3aBUCMMOCTH MEXK1y BEJIMYMHAMU B BUJIE
dopmyinbl. Beruucienus no popmynam. [IpeodpazoBanne OyKBEHHBIX BbIPAXKEHUMH,
TOXKJECTBEHHO paBHbIE BBIPAXKEHUS, MpaBuia MpeoOpa3oBaHUs CYMM H
IIPOM3BENICHUH, TTpaBUjIa PaCKPbITUS CKOOOK U IIPUBEIEHUS OJOOHBIX CIIaracMbIX.

CBolicTBa CTENEHH C HATYPAJIBbHBIM [TOKA3aTEJIEM.

OnHounensl 1 MHOrouwneHbsl. CreneHp MHOrowieHa. CinoKeHue, BBIYUTAHHUE,
YMHOXXEHHUE MHOTOWIECHOB. POPMYJIbI COKPAILEHHOTO YMHOKEHUS: KBApaT CyMMBbI
U KBaApar pasHocth. PopmyJiia pa3HOCTH KBaIpaToB. Pa3iiokeHne MHOIOUYJICHOB Ha
MHOXHUTEIIH.

YpaBHeHUs M HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YypaBHEHHUs, MpaBujia IpeoOpa3oBaHMsl YpPaBHEHUS,
PABHOCWIBHOCTb YPaBHEHUU.

JluHenHOe ypaBHEHHME C OJHOW MEPEMEHHOM, YHCIO KOPHEW JIMHEWHOTO
YPaBHEHMUS, pEUIEHUE JINHENHBIX YpaBHEHUI. COCTABICHUE YPABHEHUM 10 YCIOBUIO
3a7auy. Penienne TeKCTOBBIX 3a4a4 € IIOMOIIBIO YPaBHEHUN.

JIuneiiHoe ypaBHEHHE C JABYMs NEPEMEHHBIMH U ero rpa¢uk. Cucrema IByX
JMHEWHBIX YPAaBHEHHMM C JByMs NEPEMEHHBIMH. PenieHue cucTeM ypaBHEHMMU
CrIocoO0M NoACTaHOBKH. [IprMepsI perieHns TEKCTOBBIX 3a/1a4 ¢ IOMOIIIBIO CHCTEM
YPaBHCHUU.

DOyHKIUU



Koopaunara Touku Ha npssmMon. UucinoBsle TpoMeXyTKU. PaccrosiHue mexay
JIBYMsI TOUKAMU KOOPAMHATHOMN IIPSAMOM.

[IpssmoyronpHas cucrema xkoopaunat, ocu OX u Oy. AGciucca u opauHaTa
TOUYKH HAa KOOPAMHATHOM I10cKoCcTH. [IpuMepsl rpadukoB, 3a1laHHBIX (GOpMYJIaMu.
Urenue rpadukoB peanbHbIX 3aBucuMocTeil. [lonstue Gynkuuu. I'paduk byHKIIH.
CroiictBa ¢ynkuuii. JIuneitnas ¢pynkuus, e€ rpaduk. ['paduk ¢pynkuuum y = [X|.
I'paduueckoe penieHne IMHEWHBIX YPABHEHUN U CUCTEM JIMHEHHBIX YPaBHEHHM.

8 KJIACC

Yucia 1 BBIYUCICHUA

KBagparublii kopeHb u3 uwucia. [loHdarue 00 uppalMOHAIBLHOM YHCIIE.
JlecsiTuuHble TPUOIMIKEHUST UPPALIMOHAIBHBIX unces. CBolcTBa apuMEeTHIECKIX
KBa/IPATHBIX KOPHEW U UX MPUMEHEHHE K MPe0Opa30BAHUIO YUCIOBBIX BhIPAKEHUN
Y BBIYHMCJIEHUSM. J|eHCTBUTEIIbHBIE YHCIIA.

Crenensp ¢ nenbM okazareneM u e€ ceorictBa. CTaHmapTHAS 3allUCh YHUCIIA.

AnreOpanyeckre BbIpaXeHUSIAJreOpandeckue BbIPaKeHHUs

KBaaparHbIil TpEXWIEH, pa3JIOKEHUE KBaIPATHOTO TPEXUIEHA HA MHOKHUTEIIH.

AnreOpanyeckass ApoOb. (OCHOBHOE CBOMCTBO ajreOpanveckoil apoowu.
CnoxxeHue, BbIUMTAHUE, YMHOXEHHE, JeJIEHHE aireOpanyeckux ApoOeH.
PanrionansHbIe BhIpaXeHUs: U UX MpeoOpa3oBaHUE.

VYpaBHEeHUs 1 HEpaBEHCTBAY pABHEHUSI M HEPABEHCTBA

KBagparnoe ypaBHenue, popmyiia KOpHEH KBaipaTHOTO ypaBHeHUs. Teopema
Buera. PemeHnne ypaBHEHHM, CBOIAIIMXCS K JMHEMHBIM M KBaJApPaTHBIM.
[Ipocreiime qpoOHO-pallOHAIbHBIE YPaBHEHHUS.

['paduueckas uHTEepnpeTalys ypaBHEHUN C ABYMsI IEPEMEHHBIMU U CUCTEM
JIMHEWHBIX YPAaBHEHHW C JBYMS NEpeMEHHbIMMU. [Ipumepsl pemieHus cucreMm
HEJIMHENHBIX YPaBHEHM C IBYMs [IEPEMEHHBIMM.

Perienune TeKCTOBBIX 3a/1a4 anredpandeckuM CrocoooM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEHCTBO ¢ OJTHON MEPEMEHHOM.
PaBHOCUIIBHOCTE HEpaBeHCTB. JIMHENHbIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTteMbl TMHEHHBIX HEPABEHCTB C OJTHOM MTEPEMEHHOM.

OyHKIMNPYHKIUA

[Tonstue pynkuuu. O6IaCTh ONMPEAEICHHS U MHOKECTBO 3HAUECHUN (DYHKIIUU.
CriocoOsI 3a1anust QyHKIHIA.

I'padux dynkmuu. Yrenue cBoiicTB (yHkumu mno e€ rpaduky. [Ipumepsr
rpa@uKoB (GyHKIHI, OTPAKAIOIIHUX PEAIbHBIE TPOLIECCHI.



OyHKIMM, OINUCHIBAIONIME TNPSIMYI0O M OOpaTHYIO MPOMOPLUOHATIBHBIC
3aBHCHMOCTH, UX rpadukn. Oyukimn Y = X2, Y = X3, y = VX, y=|x|. ['paduueckoe
pelICHNE YPABHEHNUN U CUCTEM YPAaBHEHUM.

9 KUIIACC

Yucaa 1 BHIYUCICHUA

PanmonansHbie yncia, UppalMoOHATBHBIE YUCIIA, KOHEYHBIE U OCCKOHEUHBIS
JeCATUYHbIE APOOU. MHOXKECTBO JIEUCTBUTEIBHBIX YUCEN, JICUCTBUTEIbHBIE YKCIIa
KaKk OCECKOHEUHbIC JEeCATUYHBIE ApoOM. B3auMHO OJIHO3HAYHOE COOTBETCTBHUE
MEXIYy MHOKECTBOM JICHCTBUTEIBHBIX YACENl U KOOPAUHATHOM MPSMOM.

CpaBHEHHE JCUCTBUTENIBHBIX 4YHCEN, apuMETUYECKHe JCUCTBUS C
JNEUCTBUTEILHBIMH YHCIIAMU.

Pa3mepsl OOBEKTOB OKPY’KAIOIIETO MHUPA, [JIUTEIBHOCTh IMPOIIECCOB B
OKpY>KarOLIEM MHpE.

[TpubnuxEHHOE 3HAUCHUE BEIUYMHBI, TOYHOCTh NpuOIKeHus. OKpyrieHune
yucell. [I[puknaka u olieHKa pe3yJbTaToOB BHIYMCICHUM.

YpaBHeHUs] 1 HEPABEHCTBA

JIunenHOe ypaBHeHuUe. PellieHre ypaBHEHUN, CBOASLIMXCA K JIUHEUHBIM.

KBanparnoe ypaBHeHue. Peunienue ypaBHEHUM, CBOASAIINUXCS K KBAJIPAaTHBIM.
buksanparnoe ypaBHeHue. IlpumMepsl pemieHnst ypaBHEHUN TPETbe U 4ETBEPTOU
CTEIEHEN PA3TI0KEHUEM HA MHOKUTEIIH.

Pemenne npoOHO-paliMOHANBHBIX YpaBHEHHM. PeleHne TEKCTOBBIX 3aaad
anredOpanyeckuM MEeTOIOM.

VYpaBHeHue ¢ AByMsl MIEpeMEHHbIMU U €ro rpaduk. PemieHue cucrem IBYyX
JIMHEWHBIX YPABHEHUI C IBYMS [IEPEMEHHBIMU. PellleHre cucTteM JByX ypaBHEHHI,
OJIHO W3 KOTOPBIX JIMHEWHOE, a Jpyroe — BTOpoMl cremeHu. [paduueckas
WHTEPHPETALNS CUCTEMBI YPABHEHUH C JIByMS IEPEMEHHBIMHU.

Perienune TeKCTOBBIX 3a/1a4 anredpandeckuM CrocoooM.

UucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenne nMHENHBIX HEPABEHCTB C OJAHOM NepeMeHHOM. Pemenue cucrem
JMHEWHBIX HEPABEHCTB C ONHOW IlepeMeHHOM. KBanpaTHble HepaBeHCTBa.
I'padmueckass uHTEpHnpeTalss HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMS
IIEPEMEHHBIMM.

OyHKIMNPYHKIIUA

KBagpatuunas ¢ynkuus, e€ rpaduxk u cBoictBa. I[lapaborna, KoopauHATHI
BEPIIMHBI TapadO0JIbl, 0Ch CAMMETPHUHU MapadOJIbI.

Ipaduxu pynkmmit: Y = kx, y = kx + b,y = k/x, y =x3, y =X, y = x|, u ux
CBOMCTBA.



Yucnosele  mocnenoBaTelbHOCTHUHCI0BBIE  IOCJHEI0BATEILHOCTH U
Nporpeccuu

[ToHsiTME 4YMCIIOBOM MOCIEAOBATEIBHOCTU. 3aJaHuE IOCIEH0BATEIbHOCTH
peKkyppeHTHON (popMyIioit u popmysioi N-TO WieHa.

Apudmernueckas U reoMerpuyeckas mnporpeccud. @opmMynbl N-ro 4jieHa
aprupMETHIECKON U TEOMETPUIECKOU MPOTPECCUi, CyMMBI TTEPBHIX N YJICHOB.

N3o0paxkeHne 4ieHOB apu(pMETUYECKOH M T€OMETPUYECKON Mporpeccuit
TOYKaMHM Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEMHBIM M DKCIIOHEHIMAIbHBIN POCT.
CI10%HBIE TPOLIEHTHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUHSA TIPOI'PAMMBI
YYEBHOI'O KYPCA <«AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHLIET'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATDBI

JInYHOCTHBIE pe3yabTaThl OCBOCHHMS NPOrpaMMbl  y4eOHOro Kypca
«Anre0Opa» XapakTepU3yOTCs:

1) naTpuoTHYecKOe BOCTIUTAHHE:

IPOSIBIEHHEM MHTEpeca K IMPOHUIOMY M  HACTOSALIEMY POCCHUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOUIEHWEM K  JIOCTH)KEHHSIM  POCCHUHCKHX
MaTEMaTUKOB M POCCUHCKOW MAaTEMaTUYECKOM IIKOJbI, K MCIOJB30BAHUIO 3THUX
JOCTHUKEHHUM B IPYrUX HayKaxX U MPUKIAAHBIX cepax;

2) rpaskaaHcKoe U IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIMOJHEHUIO 00SI3aHHOCTEN rpakIaHWHA U pealli3aliu ero
opaB, MpPEICTAaBICHUEM O MaTeMaTHYEeCKMX OCHOBaX (DyHKIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SABJICHUH, MPOLEAYp TpakIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO 3TUYECKUX MPOOJIEM, CBI3AHHBIX
C NpPaKTUYECKUM MPUMEHEHHEM JIOCTHKEHUN HAyKd, OCO3HAHHUEM BaXXHOCTH
MOPaJIbHO-3THYECKUX TPUHIUIIOB B JACSITEIBHOCTH YUYEHOTO;

3) Tpy10BO€ BOCIIUTAHHUE:

YCTAaHOBKOM Ha aKTUBHOE Yy4YacTHE€ B PpELIEHUU MPAKTUYECKUX 3a]ad
MaTEMaTUYECKOM HAIpPABICHHOCTH, OCO3HAHHEM BAXKHOCTU MaTEMaTHYECKOTO
o0pa3oBaHMsI Ha TMPOTSHKCHUHM BCEH JKU3HU I YCHEHIHOW TpodecCHOHATbHON
JESTEIbHOCTH M Pa3BUTHEM HEOOXOTUMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM U
NOCTPOEHUEM MHIUBUyaIbHONU TPAEKTOPUHU OOpPa30BaHMS M KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX IOTPEOHOCTEH;

4) acTeTHYECKOE BOCTIMTAHME:

CHOCOOHOCTBIO K 3MOLIMOHAJbHOMY M 3CTETUYECKOMY  BOCHPHUSATHUIO
MaTEMaTUYECKUX OOBEKTOB, 3ajay, PELICHHUH, pacCyX JCHHH, YMEHUIO BHUJIETh
MaTEMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOTI'0 MO3HAHMA:

OpUEHTAaLMEed B JIEATEILHOCTM Ha COBPEMEHHYIO CHCTEMY Hay4YHBIX
IPEICTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YENOBEKA, MPUPOJIbI U
oOuiecTBa, MOHMMAaHUEM MaTEMaTHYECKOM HAayKh Kak cQepbl 4YeloBEeYeCKOU
NEeATENbHOCTH, JTANOB €€ Pa3BUTUSA W 3HAYMMOCTH JJI PA3BUTHS LIMBUIM3ALNU,
OBJIAJICHHEM SI3bIKOM MATEMATHKU U MATEMATHYECKOW KYJBTYpPOW Kak CPEICTBOM
NIO3HAHWUS MHpPA, OBJIAJEHUEM IIPOCTEUIIMMU HAaBBIKAMH MCCIIEI0BATEIbCKON
NEeATEIbHOCTH;



6) ¢usnuyeckoe BocnuTaHue, (popMHpoBaHHMEe KYJbTYPHI 310POBbS H
IMOLMOHAJILHOIO0 0JIaronoJy4ms:

TOTOBHOCTBIO MPHUMEHATh MaTEMaTHYECKUE 3HAHUS B HMHTEPECAX CBOETO
30pOBbsl, BENEHUS  370pOBOro  oOpa3a KHU3HM  (300pOBOE  IHTAHUE,
cOAaHCUPOBAaHHBIA PEXUM 3aHATHUH U OTAbIXa, peryyspHas Quandeckas
AKTUBHOCTH ), CPOPMUPOBAHHOCTHIO HaBbIKA PEPIICKCUU, TPU3HAHUEM CBOETO MTpaBa
Ha OIIMOKY U TaKOro e MpaBa JIPyroro 4ei0BeKa;

7) 3K0JIOTHYeCKOe BOCIIMTAHME:

OpUEHTALHNEN HAa IPUMEHEHNE MATEMATHYECKUX 3HAHUM JIJIs1 peIIeHUs 3a1a4 B
00JIaCTH COXPAHHOCTU OKPY’KaIOIIEW Cpe/ibl, INIAHUPOBAHUS MTOCTYIKOB U OLEHKU
UX BO3MOJKHBIX IOCJIEACTBUI AJIsl OKPYIKAIOUIEH Cpeibl, 0OCO3HAHUEM TT100aIbHOIO
XapakTepa 3KOJOTHYECKUX poOJieM U IMyTell UX pelieHHs;

8) ajanTanus K M3MEHAIMMCH YCJIOBHAM COLMAIBHON W NPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JCHCTBUSAM B YCIOBHUSAX HEONPEIEIEHHOCTH, IOBBILICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTHUUECKYIO AEATEIbHOCTh, B TOM YHCIIE
YMEHUE YUUTHCS y APYIHX JIOAEH, MpUoOpeTaTb B COBMECTHOM AESITEIbHOCTU
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHLIUU U3 OIbITA IPYTUX;

HEOOXOJUMOCTBIO B (OPMHPOBAHMM HOBBIX 3HAHWHW, B TOM YHUCIE
(GopMynupOBaTh UJIEU, TOHITHSA, TUIIOTE3bl 00 OOBEKTAX U SIBICHUSAX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh Je(UUUTHI COOCTBEHHBIX 3HAaHUW U
KOMIIETEHTHOCTEN, IUIaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYalUlO, BOCIHPHUHHUMATH
CTPECCOBYIO CHUTYyallMI0 KakK BbI30B, TPEOYIOUIMI KOHTpMEp, KOPPEKTHUPOBATH
IpPUHUMAaeMble pEIICHUsT U AeWCTBUSA, (OPMYyIUPOBATH M OIICHUBATh PHUCKH U
NOCJIEICTBUSL, POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE el CTBUSA

Ba3oBble Jjoruueckue AeicTBUA:

e BBISBJIATh U XapaKTEPHU30BaATh CYNIECTBCHHBIC MPU3HAKK MAaTEMaTHYECKUX
OOBEKTOB, TMOHSTHI, OTHOIICHUN MEXIy MOHATUIMHU, (DOpMyIUpOBaTh
ONpEeAECICHUs] TOHATUH, YyCTAHABIMBATh CYIIECTBEHHBIM  IPU3HAK
KJIaccuUKaIllii, OCHOBAaHMUS JJii OOOOIIEHHUS U CpPaBHEHUS, KPUTECPUU
MPOBOAVMMOTO aHAJIN3a;

e BOCIpPUHUMATH, (QopMyIHpOBaTH W MNPeoOPa3OBHIBATH  CYXKICHHUS:
YTBEPJUTEIbHBIC W OTpHUIIATENIbHBIC, €IWHUYHBIC, YaCTHBIE W OOIIHE,
YCJIOBHBIE;



BBISIBJSITD ~ MATEMAaTHMYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBSA3M U
npoTUBOpeurss B (akTax, AaHHBIX, HAOIMIOJEHUSAX U YTBEPKICHUSX,
npeasiaraTh KpUTEPUU JJIsl BBISIBICHHS 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;
JieNlaTh BBIBOJBI C MCIIOJNb30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHYKTUBHBIX YMO3AKIFOUEHHH, YMO3AKIFOUEHH 110 aHAJIOTUH;
pa30upaTh J10Ka3aTeNbCTBA MATEMATHUYECKUX YTBEPXKIECHUN (MPSIMbIE U OT
MPOTUBHOTO), MPOBOAUTH CAMOCTOATENILHO HECIOXKHBIE JI0Ka3aTelIbCTBa
MaTeMaTHYecKUX (aKToB, BBICTpaUBaTh apryMEHTALMI0, TPUBOAUTH
IpUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATHh CIOCOO penieHus ydyeOHOM 3ajaud (CpaBHUBATH HECKOJIBKO
BApUAaHTOB pEUIEHMs], BbIOMpaTh HaumbOoJee NOAXOIANMA C y4ETOM
CaMOCTOSITEJILHO BBIIEJIEHHBIX KPUTEPHUEB).

ba3oBble HcaiaeaA0oBaTe/JIbCKIue I[eﬁCTBHﬂ:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIICAOBATEIbCKANH HHCTPYMEHT TO3HAHHMS,
(GbopMyIMpOBaTh BONPOCH], (UKCHUPYIONIME MPOTUBOpEUne, Mpodiaemy,
CaMOCTOSITENIFHO YCTaHABJIMBATh HMCKOMOE U JlaHHOE, (OpPMHUPOBATH
THIIOTE3Y, apTYMEHTHPOBATh CBOIO MTO3UIUIO, MHEHHE,

MPOBOJIUTH IO CAMOCTOSATEIBLHO COCTABICHHOMY IUIAHY HECJIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIICOBAHHUE IT0 YCTAaHOBJICHHIO OCOOCHHOCTEH
MaTeMaTHIECKOro 00beKTa, 3aBUCUMOCTEN 00BEKTOB MEXKIY COOOI;
CaMOCTOSITENILHO (hOpPMYJIHPOBAaTH OOOOIIEHUSI U BBIBOABI IO pe3yjbTaTaM
MPOBEAEHHOTO HAOJIOEHUS, WCCICIOBAHMS, OICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 000OIIECHHIA;

IIPOTHO3MPOBATh BO3MOXKHOE PAa3BHTHE IIPOIECCa, a TAKXKE BBIIBUTATH
IIPEJIITOJIOKEHUS O €T0 PA3BUTHUHU B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmaumeii:

BBISIBIISITh HEJIOCTATOYHOCTh M M30BITOYHOCTh HH(OpMAIUHU, JTaHHBIX,
HEOOXOJIMMBIX JJIsl PEILICHUS 3a/1auu;

BBHIOMpaTh, aHAIU3UPOBATh, CHUCTEMATHU3UPOBATh W HUHTEPIPETUPOBATH
uH(OpMaIMIO PAa3TUYHBIX BUJOB U (OPM MPEACTABICHHUS;

BBIOMpATh (GOpMy TpeACTaBiICHUS HHPOpPMAIMK U HWLUIIOCTPUPOBATH
perraemMple 3amadd CXeMaMH, JuarpaMMaMid, WHOW TpaduKkod W Hux
KOMOMHAIUSIMU,

OLICHMBATh HAAEKHOCTh WH(OpPMAIMU TIO KPUTEPHUSAM, MPEAJIONKEHHBIM
yUHUTENIeM Ui CHOPMYITUPOBAHHBIM CAMOCTOSITENIBHO.

KOMMyHI/IKaTI/IBH])Ie YHuBeEpcajibHbIC yqeﬁnble HeﬁCTBHﬂ:

BOCIIPUHUMATDH U (bOpMy.TII/IpOBaTB CYKIACHUA B COOTBECTCTBUM C YCIIOBUAMU
H OCJIIsIMHA O6H16HI/I$I, ACHO, TOYHO, 'PAMOTHO BbIPpAXXATh CBOIO TOYUKY 3PCHUA



B YCTHBIX M IMCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS 10 XOJy PELICHHUS
3a/1a4yu, KOMMEHTUPOBATh MOJYYEHHBIN pPe3yJIbTaT;

e B Xo07€ 00CYXIEeHHs 337]aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIAEMOU TEMBI,
npo0JIeMbl, penraeMoi 3a/1auu, BbICKAa3bIBATh UJIEU, HAIICJIEHHbIE HA TIOUCK
pELICHMS, COIOCTaBIATh CBOM CYXKIEHUA C CYXICHHUSAMH JIPYTUX
YYaCTHUKOB JManora, oOHapy>KMBaTh pa3jivMuyhe U CXOACTBO IO3MIMUH, B
KOPPEKTHOU GopMe hopMyIupoBaTh pa3HOIIACHSs, CBOM BO3PAKEHNUS,

e IPEACTABIATH  pE3yabTaTbl  PEIICHWS  3aJayd,  OKCIIEPUMEHTA,
UCCJIEIOBaHMsI, MPOEKTA, CAMOCTOSITEILHO BRIOUPATH (pOpMAT BBICTYIUICHUS
C Y4€TOM 3aJ]a4 MPE3EHTALNHU U OCOOCHHOCTEN ayIUTOPHH;

e IIOHMMATb U UCIIOJIb30BATh IPEUMYILECTBA KOMAH/IHON N MHMBUY AJIbHOU
paboTHI MpU PEIICHUH YYECOHBIX MAaTEMAaTHYECKUX 3a71aY;

e IPUHUMATH L€ COBMECTHOM AEITEIbHOCTH, TUIAHUPOBATh OPraHU3aLHI0
COBMECTHOM paboThl, pacmpenensiTb BUIBI padoT, JOrOBapUBAThHCA,
00CyKIaTh MPOLECC U Pe3yNbTaT padoThl, 0000IIaTh MHEHHSI HECKOJIBKUX
JIIOJICH;

e YyYacTBOBaTh B TPYIIOBbIX (opmax paboTsl (00cykaeHHs, OOMEH
MHEHHUSIMH, MO3TOBBIE LUTYPMbI U IPYTHE), BBIMOIHATH CBOIO YacTh padOThI
U KOOpAMHUPOBAaTh CBOM JEUCTBUS C JAPYTMMH YIEHAMU KOMAH[BI,
OLICHMBATh Kauye€CTBO CBOEr0 BKJIAJa B OOIIMN MPOAYKT MO KPUTEPUSIM,
c(OpMYIMPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBUSI.

PerynsiTuBHbIe YHMBepcajbHbIe YUeOHbIe 1elCTBUS
Camoopranusanus:

e CaMOCTOSITEJIBHO COCTABJIATH ILJIaH, aJITOPUTM pEUIEHUs 3aAadd (W €ro
4acTh), BBIOMpATh CIOCOO pEIIEHUs C YYETOM HMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXXHOCTEW, apryMEHTUPOBATb U KOPPEKTUPOBATH
BapHaHThI pELICHUH ¢ yU€TOM HOBOW MH(pOpMaLIUU.

CaMOKOHTPOJ/Ib, JMOLMOHAIbHBIN HHTEJVIEKT:

e BJIAJIETh CIIOCOOAMH CAMOIIPOBEPKH, CAMOKOHTPOJISI IPOLIECCa U pe3yJibTaTa
pelleHuss MaTeMaTUYECKOH 3a1a4u;

e IPEIBUIETH TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTb IIPU PEIICHUU 3a]1a4H,
BHOCHUTH KOPPEKTUBHI B JIEITEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
HalJIEHHBIX OIIMOOK, BBISIBJIEHHBIX TPYIHOCTEH;

e OILICHMBAaTh COOTBETCTBUE PE3YJIbTaTa JEATEIBHOCTH ITOCTABICHHOM LIEU U
YCIIOBUSIM, OOBSICHATh HMPUYUHBI JOCTUKEHHSI WM HEAOCTHXKEHUS LIEJH,
HaxXOJIUTh OMMOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI



K xoHmy oOyuenuss B 7 KJjacce OOy4arOlIMiiCsl TMOMYYHUT CIEAYIOIIHE
IpEeIMETHBIE PE3YJIbTATHI:

Yucaa v BbIYUCTICHUS

BrinonHsaTh, coueTass yCTHbIE W MUCBMEHHBIE NPUEMBI, apuPMETHUECKUE
JNEUCTBUS C pallMOHAJIBHBIMU YUCIIAMU.

Haxonuth 3HayeHUsi YUCIOBBIX BBIPAKEHHM, MPUMEHSITh pazHOOOpa3HbIe
crocoObl U MPUEMBI BBIUMCICHUSI 3HAYEHUIN JPOOHBIX BBIPAKEHUM, COJAEPIKALIUX
OOBIKHOBEHHBIE U JIECSITUYHBIE APOOH.

[Tepexoauts OT oxHOM (hOpMBI 3amucH Yucen K Apyroi (mpeoOpa3oBHIBaTh
JECATUYHYIO TPOOb B 0OBIKHOBEHHYI0, OOBIKHOBEHHYIO B IECATUYHYIO, B YACTHOCTHU
B 0€CKOHEYHYIO JECATUYHYIO IPOOH).

CpaBHUBaATh U yNOPSAI0YMBATH PAlUOHAIIBHBIEC YUCTIA.

OKpyriaTh yucna.

BBINONMHATE NPUKUIKY U OLIEHKY PE3yJIbTaTa BBIUMCICHUH, OLIEHKY 3HAYEHUN
YUCJIOBBIX BBIPAKCHHI. BBINONHATE AEHUCTBHS CO CTENEHSMH C HATypaJlbHBIMU
MOKA3aTEISIMH.

[IpuMeHATH NPU3HAKU ACIMMOCTH, Pa3JIOKEHUE HA MHOKUTEIN HATYpPaIbHBIX
qucell.

Pemate mpakTHKO-OpUEHTHUPOBAHHBIE 3aJ1aud, CBSI3aHHBIE C OTHOLLIEHHUEM
BEJIMYMH, MPONOPLHOHAIBHOCTBIO BEJIUYHMH, IMPOLEHTAMHU, HWHTEPIPETUPOBATH
pe3yabTaThl PELICHUs 33Ja4 ¢ YYETOM OTPaHUYEHHI, CBSI3aHHBIX CO CBOMCTBaMHU
paccMaTpuBaeMbIX 0OBEKTOB.

AuredpanvecKkue BbIPaKeHUs!

Hcnonb30Barh anredpandeckyro TEPMUHOIOTHIO U CUMBOJIUKY, IPUMEHSTH €€
B IIPOLIECCE OCBOEHUS yUeOHOTO MaTepHaia.

Haxonute 3HaueHuss OyKBEHHBIX BBIpQXEHUW TPU 3aJaHHBIX 3HAYCHHSIX
NIEPEMEHHBIX.

BrinmonHsATe mpeodpa3zoBaHus LETOT0 BHIPAXKEHUS B MHOTOUJICH TPUBEACHUEM
NOJO0OHBIX CaraéMbIX, PACKPhITHEM CKOOOK.

BpINOMHATE yMHOXKE€HHE OJHOYJIEHA HAa MHOTOWIEH M MHOIOWIECHa Ha
MHOTOWIEH, TPUMEHSATH (DOPMYJIIBI KBaJpaTa CYMMBI U KBaJipaTa pa3HOCTH.

OcCyIIecTBIATh PA3NOKEHUE MHOTOWIEHOB HA MHOMKHTEIU C IOMOILIBIO
BBIHECEHUS 32 CKOOKM OOLIEr0 MHOXKHUTENS, TPYNIIUPOBKU CIaraeMblX, IPUMEHEHUS
(bopMyI1 COKpaIIEHHOTO YMHOKEHUS.

[IpuMeHsaTh mpeoOpa3zoBaHUs MHOTOUYICHOB IS PEIICHUs Pa3JIMYHBIX 3a1a4
U3 MAaTEMAaTHKHU, CMEXHBIX IPEIMETOB, U3 PEATbHON MTPAKTUKH.

Hcnonp30BaTh CBOWCTBA CTENEHEH C HATYpPaJbHBIMU NOKA3aTEISAMHU IS
npeoOpa30BaHus BbIPAKECHHI.

YpaBHeHUs] U HEPABEHCTBA



PemaTe nmMHENHBIE ypaBHEHMS C OJHOW NEPEMEHHOM, IMPUMEHSS ITpaBUiIa
Mepexoia OT UCXOJTHOTO YPABHEHUS K PABHOCUILHOMY eMy. [IpoBepsTh, sBisieTcs
JIM YKCJIO KOPHEM YPaBHEHHUS.

[IpumensaTs rpaduueckrie METOIbI IPU PEIICHUH JTUHEHHBIX YPaBHEHUHN U UX
CHCTEM.

[TonOGupaTe mnpuMepsl Map YHCEN, SBJSIOMUXCS pEUIEeHUEM JHMHEUHOTO
YpPaBHEHUS C ABYMsSI IEPEMEHHBIMH.

CTpouTh B KOOPAMHATHON MJIOCKOCTH IpaUK JUHEHHOTO YpaBHEHUS C IBYMsI
EePEMEHHBIMH, MOJIB3YSACh TPAPUKOM, TPUBOIUTH TPUMEPHI PEIICHUS YPABHEHUS.

Pemate cuctembl IByX JIMHEWHBIX YPABHEHUH C JBYMS IEPEMEHHBIMU, B TOM
yuce rpaduyecKu.

CocraBisiTh M pewiaTh JIMHEHHOE YpaBHEHHE WM CUCTEMY JIMHEHHBIX
YPaBHEHHUM MO YCIIOBHIO 33J]a41, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
331441 MOJyYEHHBIN pPE3yJIbTarT.

DOyHKUIMHA

N300pakaTh Ha KOOPAMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIIHE 33/ IaHHBIM
KOOpAWHATaM, JIy4H, OTPE3KHA, HTHTEPBAJIbI, 3alMChIBATH YUCIOBBIC IPOMEXKYTKH Ha
anreOpanveckoM si3bIKE.

OTMeuarh B KOOPJIMHATHOW IUIOCKOCTH TOYKH IO 33/IaHHBIM KOOpJMHATAM,
CTpOUTH rpaduku TUHEHHBIX GyHKIUi. CTpouTh rpaduk GyHKIUU Y = |X|.

OnuceiBaTh € TOMOIIBIO (DYHKIUNA HK3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIIMYMHAMU: CKOPOCTh, BpEMs, PaCCTOSIHHME, II€HA, KOJMYECTBO, CTOUMOCTb,
IPOU3BOAUTEILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxonuts 3HaueHHE PYHKIMU 110 3HAYCHHIO €€ apTryMeHTa.

[Tonumate rpaduueckmii coco0 MpeACTaBICHUS W aHanMM3a WHQOpMAIUH,
U3BJIEKATh U MHTEPIPETUPOBATh HHGOPMAIHIO U3 TPadUKOB peaslbHbIX MPOIECCOB
Y 3aBUCUMOCTEM.

K xonmy oOydenuss B 8 kJjacce OOy4aromuics TMOTYYUT CIEAYIONINE
MPEIMETHBIE PE3YJIBTATHI:

Yucia 1 BBIYUCICHUA

Hcnonp30BaTh HAdalbHBIE TMPEICTABICHUS O MHOXECTBE JIE€MCTBUTEIBHBIX
YUCeN JJISl CPAaBHEHUS, OKPYTJIICHUS U BBIYUCICHUN, N300paKaTh TCHUCTBUTEIHHBIC
Yyyciia TOYKaMU Ha KOOPAMHATHOM IIPSIMOM.

[IpumMeHaTy TOHATHE apU(METUUYECKOTO KBAJAPATHOTO KOPHS, HAXOIUTh
KBaJIpAaTHbIE KOPHU, UCIIONB3YS MPU HEOOXOAMMOCTH KAJIbKYJSATODP, BBIMOJIHSITH
npeoOpa3oBaHusl BBIPAXKEHUM, COAEPKAIMX KBAAPATHbIE KOPHU, UCIOIb3YS
CBOMCTBA KOPHEM.

Hcnonb3oBark 3anmucu OONBIIMX M MaJIbIX YUCET C MOMOIIBIO JECATUYHBIX
npobeii u creneHelt yucia 10.



Asre0panvecKue BbIPaKeHUs!

[IpuMeHATP TOHATHE CTENEHW C LEIbIM NOKA3aTEJIEM, BBIIOJHSATH
npeoOpa3oBaHUsl BEIPAXKEHUH, COIEPKAITUX CTEIEHHU C LIEJIBIM MTOKa3aTeIeM.

BhINONMHATH TOXKIECTBEHHBIE MPE0OPA30BAHMS PAllMOHATBHBIX BEIPAKEHUN Ha
OCHOBE MPaBWJI ACHCTBUIN HaJ MHOTOUYICHAMH U areOpandecKuMH APOOSIMH.

PackianpiBaTh KBagpaTHBINA TPEXUWIEH HA MHOXKHUTEIIH.

[IpumeHsTh mpeoOpa3oBaHus BRIPAKESHUM JJIs1 pElIeHUs Pa3IuYHbIX 3a]1a4 U3
MaTE€MaTUKH, CMEXHBIX MTPEIMETOB, U3 PEAIBHOW MPAKTUKH.

YpaBHeHUs] H HEPABEHCTBA

PemaTe nuHelHbIC, KBAJIpaTHbIE YPAaBHECHUS W pallMOHAIbHBIC YpPAaBHEHUS,
CBOJSILIMECS K HUM, CHCTEMBI IByX YPABHEHHI C IBYMSI IEPEMEHHBIMH.

[IpoBoauTh MpocTenIMe UCCICA0BAHUS YPABHEHUN U CUCTEM YpaBHEHUU, B
TOM YHCJIE ¢ TIPUMEHEHUEM TpaduuecKuX MpeacTaBiIeHni (YCTaHABIUBATh, UMEET
T ypaBHEHUE WJIM CHUCTEMA YPABHEHUM PELICHHS, €CIM HUMEET, TO CKOJBbKO, W
npouee).

[TepexoauTh OT ciOoBeCHOM (HOPMYITUPOBKU 3aJaud K €€ airedpanyecKou
MOJEA C TIOMOIIBID COCTABJIICHUS YPABHEHUS WJIM CHUCTEMBlI YPaBHEHUI,
WHTEPIPETUPOBATH B COOTBETCTBUHU C KOHTEKCTOM 33J1a4M MOJTYYEHHBIN PE3yJIbTaT.

[IprMeHsTh CBOMCTBA YUCIOBBIX HEPABEHCTB JJISI CPABHEHUS, OLICHKH, PEIIATh
JMHEWHBIC HEPABEHCTBA C OJIHOM IIEPEMEHHON U UX CUCTEMBI, IaBaTh rpaUIeCKyIo
WJUTIOCTPALMIO0 MHOKECTBA PEIIEHN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIMHA

[ToHuMaTh U KUCMOIB30BATh (PYHKIIMOHAIBHBIE TOHSATUS U SA3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAYCHMS), OMPENeiaTh 3HAUeHHE (DYHKIMH MO 3HAYCHUIO
apryMeHTa, ONpeAeNsTh CBOMCTBA (pyHKIMHU 1O €€ TrpaduKy.

Ctpouts rpaduku 3J1eMeHTapHbIX QYHKIMA BUAA:

y =k/X,y=x2,y=x3,y = [X|, Y = VX, OIIHCBIBATb CBONCTBA YHCIOBOIT (yHKIMH
1o e€ rpaduky.

K koHmy oOydenuss B 9 kiacce oOyyarOmUCA MOJYYUT CIEAYIOIINE
NPEAMETHBIE PE3YIIBTATHI:

Yucia 1 BHIYUCICHUSA

CpaBHMBATH M yHOPSAOYMBATH PAIMOHAIBHBIE U UPPALUOHAIBHBIC YUCIIA.

Brinonusts apudmeTnueckue NelCcTBUS ¢ pallMOHAIBHBIMY YK CIIaMU, COUETAast
YCTHBIE U MHUCbMEHHBIE MPUEMBI, BBIINOJIHATH BBIYMCICHUS C UPPALMOHAIBHBIMU
YU CITIAMU.

Haxonute 3HaueHUs CTENEHEN C LENBIMU MIOKA3aTEIAMU U KOPHEN, BBIYUCIIATD
3HAYEHHS YUCIIOBBIX BBIPAKCHUM.

OKpyrisiTh [EUCTBUTENbHBIC YHWCIIA, BBINOJHATh MPUKUAKY pe3yJibTara
BBIUMCIICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUMU.



YpaBHeHUs] H HEPAaBEHCTBA

Pemiats nuHeliHbIe U KBaJIpaTHBIEC YPABHEHUSI, YPABHEHUS, CBOISIIIIUECS K HUM,
npocTeime ApoOHO-paAIIMOHATBHBIC YPAaBHEHUSI.

Pemats cuctembl ABYX JIMHEMHBIX YpaBHEHUW C ABYMsI NMEPEMEHHBIMU H
CUCTEMBI JIBYX YPaBHEHUI, B KOTOPBIX OJTHO YPAaBHEHUE HE SABISETCS JIMHEUHBIM.

Pemate TekcTOBBIE 3ajaud  anreOpanyeckuM CHocoOOM C  TMOMOIIbIO
COCTaBJICHUS YPABHEHUS UM CUCTEMBI JIBYX YPaBHEHUM C IByMs IEPEMEHHBIMH.

[IpoBoauTe mpocrenme UCCIEA0BaHUs YPABHEHUM U CUCTEM YpPaBHEHUH, B
TOM YHCJIE ¢ IPUMEHEHUEM TpadUuecKuX MpeIcTaBlieHu (YCTaHaBIMBATh, UMEET
JU ypaBHEHUE WIM CHUCTE€Ma YPAaBHEHUW DEIICHUs, €CJIM HMMEET, TO CKOJIbKO, U
npouee).

Pemate nuHeliHbIE HEpPAaBEHCTBA, KBaJIpaTHbIE HEPABEHCTBA, HM300pakaTh
pelIeHre HEPABEHCTB HA YHUCJIOBOM MPSIMOM, 3alUCHIBATH PEIICHUE C MOMOIIBIO
CUMBOJIOB.

Pemlatb  cucTeéMBl  JTMHEHWHBIX  HEPABEHCTB, CUCTEMbl HEPABEHCTB,
BKJIIOYAIOIIME KBAJpaTHOE HEPABEHCTBO, M300pa)xkaTh PEIICHUE CHUCTEMbI
HEPABEHCTB Ha YUCJIOBOM MPSIMOM, 3alUCHIBATh PEIICHUE C TOMOIIBIO CHMBOJIOB.

Hcnonb3oBaTh HEpaBEHCTBA MPU PEIICHUU PA3IMYHbBIX 3a]1a4.

DOyHKUMHA

Pacnio3naBate (yHKIMM u3ydeHHBIX BHAOB. [loka3bIBaTh CXeMaTUYECKU

pacIoyioKeHUE Ha KOOPIMHATHOM TNTIOCKOCTH rpadukoB GpyHKIUH Brga: Y = KX, y =
kx + b,y =k/x,y = ax2 + bx + ¢,y = x3, y = VX, y = |X|, B 3aBHCHMOCTH OT 3HaUYCHHii
KO2(pPUIIMEHTOB, ONMMCHIBATH CBOMCTBA (DYHKITUH.

Crpouth u n300paxaTh CXeMaTUYECKU rpaduKu KBaAPATUYHBIX (PYHKIUH,
OINMCHIBATh CBOMCTBA KBaIpaTHUHBIX (PYHKIUH MO UX rpaduxam.

Pacnio3naBathe kBagpaTHuHyo QyHKIUIO 10 (opMylie, TPUBOJUTH TPUMEPHI
KBaIpaTUYHBIX (DYHKLMIA U3 peabHOM )XKU3HU, PUBUKHU, T€OMETPUH.

Yucyi0BbIe MOCIe10BATEIbHOCTH M IPOrPecCun

Pacnio3znaBath apupMeTHUECKYI0 U TEOMETPUUECKYIO POTPECCUU TIPU Pa3HbIX
crioco0ax 3aJjaHus.

BbINMONHAT  BBIYMCIEHHS C HCIOOJB30BaHHEM (opmMysn N-ro 4ieHa
apu(pMeTUYECKON U reOMEeTPUUECKOI MPOTrPeCCHid, CyMMbI IIEPBBIX N UJICHOB.

N300paxkaTh uiI€Hbl TMOCJIEIOBAaTEIbHOCTH TOYKAMM Ha KOOPAMHATHOM
IJIOCKOCTH.

Pemate 3amaum, CBSI3aHHBIE C YHMCIOBBIMH IOCJEI0BATEIBHOCTSMU, B TOM
quciie 33a4d U3 peanbHOM JKU3HU (C MCIIOJIb30BAHUEM KaJIbKYJISATOPA, HUPPOBBIX
TEXHOJIOTHU).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC
KosaunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHnoBaHme pa3iesioB U TeM uugposbie
Ne ni/m P Kontpoubnsie | IIpakTnuyeckue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTesibHbIE
padoTsI padoThbI
pecypchl
1 Yucna u BeluMciaeHus. PannoHaibHbIe o5 1 bubnmoreka [JOK
qyucia https://m.edso0.ru/7f415b90
but6mmoreka [IOK
2 A 27 1
IrCOPAHHCCKHE BLIPAKCHILA https://m.edso0.ru/7f415b90
bub6mmoreka [JOK
20 1
3 ¥ paBHeHItt H HepapercTsa https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
4 K . @ 24 1
OOPAHMHATEI H rpaQuiH. PyHKLHH https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
> HosToperne 1 0bobmenne 6 1 https://m.edsoo.ru/7f415b90
BIIEE KOJIMYECTBO YACOB I1
OBbII{ O CTBO HACOB I1O0 102 5 0

[TPOTPAMME



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 KUIIACC

KoanuecTBo yacon JJIeKTPOHHbIE
HaumeHnoBaHue pa3esioB U TeM undposbIie
Ne n/m P Kourpoabubie | IIpakTuyeckue (mupp )
NPOrpamMmblI Bcero o0pa3oBaTe/IbHbIE
padoTbI padoTbI
pecypchbl
bubmuorexa [JOK
1 4 .K 1
ucna u BeruucieHus. KBaapatHele KOpHU ) https://m.edsoo.ru/7f417af8
9 Yucna u Berunciienus. CTeneHp ¢ 1eJIbIM 7 bu6mmorexa [IOK
II0Ka3aTeyieM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKure BhIPAKCHUSI. 5 1 bu6nmoreka [JOK
KBagparsslii TpEXuiieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BhIpaXKEHHUS. 15 1 bubnuoreka [JOK
AnreGpanueckas ApoOb https://m.edsoo.ru/7f417af8
5 VYpaBHeHus 1 HepaBeHCTBA. KBapaTHbie 15 1 bu6nmoreka [JOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBA. CHCTEMBI 13 bubnuoreka [IOK
ypaBHEHUN https://m.edsoo.ru/7f417af8
but6mmoreka [IOK
7 .H 12 1
VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa httos://m.edsoo.ru/7f417af8
Bbu6muoreka [IOK
8 o .0 5)
YHKIHH, LICHOBHBIS HOMTHA https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
9 O 4 9
YHKIHH. HCIOBbIC QyHKIIH https://m.eds00.ru/7f417af8
bu6mmorexa [IOK
10 II 606 6 2
OBTOPEHHE 1 00ODIIERHE https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 102 6 0

[TPOTPAMME



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

9 KIIACC

Kosn4yecTBo 4acos JIeKTPOHHbIE
HaunmeHoBaHHe pa3/iejioB U TeM uudgpoBbie
Ne n/m P Kourpoabubie | IlpakTnyeckue (mupp )
NporpamMmabl Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypchl
1 Yucina u BeiurcieHus. JlelicTBUTEIbHbBIC 9 bubmuorexa [JOK
qyucia https://m.eds00.ru/7f419d08
5 YpaBHEHHUs U HEPABEHCTBA. Y PABHEHUS C 14 1 bubmuotexa [{OK
OJTHOM MEPEMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHenus u HepaBeHCTBA. CHCTEMBI 14 1 bubnmnorexa [JOK
YpaBHEHHUU https://m.edsoo0.ru/7f419d08
bu6nmoreka [JOK
. 16 1
4 VYpaBHeHUs 1 HepaBeHCTBa. HepaBeHcTBa httos://m.edsoo.ru/7f419d08
bu6mmorexa [IOK
1 1
> Dymkumm 6 https://m.eds00.ru/7f419d08
bubmuoreka [JOK
1
6 YucioBkIe TTOCIIEI0BATEILHOCTH 15 https://m.eds00.ru/7f419d08
7 [ToBTOpEHME, 0000IIEHNEe, CUCTEMATH3AITIS 18 1 bubmuoreka [JOK
3HAHUU https://m.eds00.ru/7f419d08
OBHIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 102 6 0



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




HNOYPOYHOE IIVTIAHUPOBAHHUE

7 KJIIACC
KosuvecTBO yacoB JJIeKTPOHHbIE
Ne ara u@posbie
n/n Tewa ypoxa Bcero Kontponbubie | IMpaxririeckite §3yqe}mﬂ :)Iﬁlg;l;oBaTenbnme
padoTsI padoTsbI pecypenI
1 ITonsiTHE panOHANBHOIO YHCIIA 1
5 ApudmeTraeckue ACHCTBUS C 1
paloHaIbHBIMU YHUCIAMU
3 Apudmerndeckue 1eUCTBHS C 1
paloHaIbHBIMU YHCTIAMU
4 ApudmeTraeckue ACHCTBUS C 1
paMOHATBLHBIMH YHCIIAMH
5 Apudmernueckue 1eUCTBHS C 1
paIoHaIbHBIMU YHCTIAMU
5 ApudmeTraeckue ACHCTBUS C 1
paloHaIbHBIMU YHCTIAMU
7 CpaBHeHuUe, yrops10UYMBaHue 1
paIMOHAaIBHBIX YUCE
3 CpaBHeHHe, ynopsiJOYnBaHUE 1
paIMOHAIBHBIX YHCEI
9 CpaBHeHue, ynopsiJouuBaHue 1
paIMoOHaIbHBIX YUCE
10 CreneHb ¢ HaTypaJIbHBIM 1 bubnmoreka [JOK
IIOKa3aTeIeM https://m.edsoo.ru/7f4211de
1 CremneHb ¢ HaTypaJIbHBIM 1 bu6nuoreka [IOK
[I0Ka3aTeseM https://m.edsoo0.ru/7f421382



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

12

CreneHs ¢ HaTypaJbHBIM
IIOKa3aTeseM

bubmuoreka [JOK
https://m.edsoo.ru/7f42154¢

13

CreneHb ¢ HaTypaJbHBIM
rokaszaTeseM

bu6mmorekxa [IOK
https://m.edsoo.ru/7f4218be

14

CreneHs ¢ HaTypaJIbHBIM
[0Ka3aTeaemM

15

Pelienre oCHOBHBIX 3a/1a4 Ha
JpoOu, MPOLIEHTHI U3 PeabHOMN
MIPAKTUKU

16

Pentenne ocHOBHBIX 3a7a4 Ha
Jpo0u, MIPOLIEHTHI U3 peabHOMN
MPaKTUKHU

17

Penrenne ocHOBHBIX 3a7a4 Ha
JipoOu, TIPOLICHTHI U3 PeaTbHOU
MPaKTUKH

18

Pelienre oCHOBHBIX 3a/1a4 Ha
JpoOu, MPOLIEHTHI U3 peabHOM
MPaKTUKH

19

HpI/I3HaKI/I ACIIMMOCTH, PA3JI0KCHUA
Ha MHOXXUTCJIM HATYPAJIbHBIX YUCCIT

20

HpI/IBHaKI/I JACIIUMOCTH, Pa3JIOKCHHUA
Ha MHOXXHUTCJIN HATYpPaJIbHBIX YHUCEII

21

Peanbuble 3aBucumoctu. [Ipsmas u
oOpaTHas MPOTMOPIIMOHATHFHOCTH

22

Peanbnsbie 3aBucumoct. [psmas u
oOpaTHasi MpONOPIUOHATBFHOCTH

23

Peanbuble 3aBucumoctu. [Ipsamas u
oOpaTHasi MPOMOPIIMOHATHBHOCTH



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

Peanbuble 3aBucumoctu. [Ipsmas u

24
oOpaTHasi MPOMOPIIMOHATIEHOCTH
o5 KonTponbhas pabota mo Teme
"PanunoHanepHble ynciia"
26 BykBeHHBIC BBIpAKCHUS bubmorexa [OK
y P https://m.edsoo.ru/7f41feec
27 dopmyasl
28 DopmyIbl
29 [Tepemennsbie. JlomycTumeie
3HAYCHUS TICPEMEHHBIX
[TpeobpazoBanre OYKBEHHBIX
30 BBIPAXEHHH, PACKPBITHE CKOOOK U bubmmorexa [JOK
P > Pacip https://m.edsoo.ru/7f41fafa
MpHUBEIeHNE OIOOHBIX CIaraeMbIX
[IpeobpazoBanme OyKBEHHBIX
31 BBIPQXXCHHH, PACKPBITHE CKOOOK U bubmmorexa OK
P > Pacip https://m.edsoo.ru/7f41fd70
MpUBEICHNE TTOTIOOHBIX CIaraeMbIX
[IpeobOpazoBaHue OyKBEHHBIX
32 BBIPOKECHHM, PACKPBITHE CKOOOK 1
MIPHUBEICHNE TTOIOOHBIX CTAaraeMbIX
[TpeoOpazoBanme OYKBEHHBIX
33 BBIPOKECHHH, PACKPBITHE CKOOOK 1
MpUBEICeHNE OIOOHBIX CIaraeMbIX
34 CBolicTBa CTETICHHU C HATYPaTbHBIM bu6nmnoreka [JOK
[I0Ka3aTeseM https://m.edsoo0.ru/7f421382
35 CBolicTBa CTENEHU C HATYpalbHbIM bubnuotexa [JOK
roKazareyuiemM https://m.edsoo.ru/7f42154e
36 CBoiicTBa CTETICHU C HATYpaTbHBIM bu6nuoreka [IOK

IIOKa3aTcjICM

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



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

bu6mmorekxa [IOK

37 MroroeHe! https://m.edso0.ru/7f42276e

bubmuoreka [JOK
38 Muoroteret https://m.edSO(])_.[ ru/7f422930

39 Cnoxenue, BBIYMTaHNE, YMHOKEHHE bubmmorexa LIOK
MHOT'OUYJIEHOB https://m.edsoo.ru/7f422af2

40 CrnoxxeHue, BBIMUTAaHUE, YMHOKEHUE bu6nuoreka [IOK
MHOTOYJICHOB https://m.edsoo.ru/7f422cc8

41 CnoxeHue, BBIUUTAaHUE, YMHOXKEHUE bubmuorexa [JOK
MHOT'OUYJIEHOB https://m.edsoo.ru/7f422fca

42 CnoxxeHue, BBIMUTAaHUE, YMHOKEHUE bu6mmoreka [IOK
MHOTOYJICHOB https://m.edso0.ru/7f423182

43 dopMyIbl COKpAIEHHOTO bubnmoreka [JOK
YMHOKECHUS https://m.edsoo.ru/7f42432a

44 @opMyIIbI COKpALIEHHOTO bu6nuorexa LIOK
YMHOXXEHUS https://m.edsoo.ru/7f42464a

45 DopMyIIbl COKPAIEHHOTO bubmumorexa [IOK
YMHOKEHUS https://m.edsoo.ru/7f424c12

46 @opMyIIbI COKpAIEHHOTO bu6nuorexa LIOK
YMHOKECHUS https://m.edsoo.ru/7f424fd2

47 DopMyIIbl COKPAIEHHOTO bu6nmoreka [JOK
YMHOKEHUS https://m.edsoo.ru/7f4251d0

48 Paznoxenre MHOrO4ICHOB Ha bu6nmmoreka [IOK
MHOKUTEIIN https://m.edso0.ru/7f423312

49 Paznoxxenne MHOTOWIEHOB Ha bu6mmorexa [IOK
MHOXHTEIN https://m.edsoo.ru/7f4237fe

50 Paznoxxenre MHOrO4YJIEHOB Ha bubmuotexa [JOK

MHOXUTCIN

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



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
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de

PazioxeHne MHOTOYJIEHOB Ha

51
MHOKHUTEJTH
59 KonTponbhas pabota mo Teme
"AnreOpanyecKue BeIpaxeHus"
VYpaBHeHue, npaBuia
53 npeoOpa3oBaHus ypaBHEHUS,
PaBHOCHILHOCTh ypaBHEHUH
JIunelinoe ypaBHEHHE C OIHOU
54 MePEMEHHOM, pelIeHNne TUHEHHBIX
YpaBHEHUN
JInHeitHOE ypaBHEHHE C OJJHOU
55 nepeMeHHo}I;II? pelieHne JIIfHeﬁHLIX bubmorexa LIOK
. https://m.edso0.ru/7f420482
ypaBHEHHIA
JIuHeitHoe ypaBHEHHE C OJTHOM
56 NEpEMEHHOM, pelIeHIEe JTHHEHHBIX
ypaBHEHUHU
57 Pemenue 3aga4 ¢ nomoiipbro bubmuoreka [JOK
YpaBHEHHU https://m.edsoo.ru/7f42064e
58 Pemenue 3a7a4 ¢ MoMoIIbI0 bubmuotexa [JOK
YpaBHEHUU https://m.edso0.ru/7f420806
59 Pemenue 3aga4 ¢ mnomoiipro bubmuorexa [JOK
ypaBHEHUU https://m.edso0.ru/7f4209a0
50 Pemienue 3amay ¢ IIOMOIIBIO bu6nmuoreka [IOK
YpaBHEHUU https://m.edsoo0.ru/7f420e6e
61 JIuneitHOe ypaBHEHUE C IByMS bubmmorexa [IOK
MIEPEMEHHBIMU U €T0 Tpaduk https://m.edsoo.ru/7f427c32
62 JIuHeitHoe ypaBHEHHE C IBYMS bu6nuoreka [JOK

NEepEMEHHBIMH U €T0 rpaduk

https://m.edsoo.ru/7f427e8a



https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a

Cucrema IByX JTHHEHHBIX

bu6mmoreka [JOK

63 YPaBHEHUH C ABYMS IIEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cuctema z“[Byx JIMHEWHBIX
YpaBHEHHH C IByMsI IEPEMEHHBIMU
65 Cucrema IiByx JIMHEHBIX
YpaBHEHHH C IByMsI IEPEMEHHBIMU
66 Cuctema ABYX JMHEHHBIX
YpaBHEHHH C IByMsI IEPEMEHHBIMU
67 Pemenwne cuctemM ypaBHEHUI bubmorexa LIOK
https://m.edsoo.ru/7f4284de
68 Pemenue cuctem ypaBHEHHIA brbmorexa LIOK
https://m.edso0.ru/7f42865a
69 Pemenwue cucreM ypaBHeHUM Bubmmorexa [JOK
https://m.edso0.ru/7f4287d6
70 Pemrenue cucrem ypaBHEHHIA
71 Pemenue cucrem ypaBHEHUN
7 KonrtponbHas pabora o teme bub6mmorexa [IOK
"Jlunelinple ypaBHeHUS" https://m.edsoo.ru/7f421044
73 KoopnunaTa Touku Ha IpsMOit bubamorera LIOK
https://m.edsoo0.ru/7f41de76
bubnuoreka [IOK
74 HHeoBbie MpoMErKyTKit https://m.edsoi_.[ ru/7f41dff2
75 UwucioBbie TPOMEKYTKH
76 PaccTosiaue Mexty TByMs TOUKaMHu
KOOPJHMHATHOU IIPSIMOM
77 PaccTosinue Mexny 1ByMs TOUKaMHU

KOOPJAMHATHOU MPSIMOi



https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2

78 [IpstmoyronbHas cucrema bubnuoreka [IOK
KOOPJIHMHAT HA IJIOCKOCTH https://m.edsoo.ru/7f41el6e
79 IIpssMoyronpHas cucreMa bubnnoreka [JOK
KOOpJIMHAT HA TTIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Tpumeps! rpaduKoB, 3a1aHHBIX bubnunorexa [JOK
dbopmytamu https://m.edsoo.ru/7f41e8a8
81 [Tpumeps! rpaduKoB, 3a1aHHBIX bubnuoreka [IOK
dbopmynamu https://m.edsoo.ru/7f41ed80
82 [Tpumeps! rpaguKoB, 3aJaHHBIX
dbopmynamu
83 Yrenue rpaukoB peabHbIX bu6mmoreka [IOK
3aBUCUMOCTEN https://m.edsoo.ru/7f41ea24
84 Urenue rpaduKoB peaibHBIX
3aBUCUMOCTEN
bubmuoreka [JOK
85 IT
OHATHE (yHKLIHH https://m.edsoo.ru/7f41ef06
86 I'paduk dyHkIIN
. . bubmuoteka [{OK
;
8 Cofictea pymicuuit https://m.edsoo.ru/7f41f078
Bbub6mmoreka [JOK
88 Caoii 7
BoficTBa ynicuuit https://m.edsoo.ru/7f41f1fe
. bu6mmorexa [IOK
89 JI
uheliaz pyHKLs https://m.edsoo.ru/7f427282
bu6mmorexa [IOK
90 JIunei
uHeliHaz yHicun https://m.edso0.ru/7f427412
o1 [Toctpoenue rpaduka JIMHEHHOM bubnuoreka [JOK

byHKIMHA

https://m.edsoo.ru/7f426d1e



https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e

92

[TocTpoenue rpaduka TUHEHHON
byHKITUN

93

I'paduk pynkumu y =[x|

94

I'paduk pynkumu y =[x|

95

KonTponbHas pabota no teme
"Koopaunats! u rpaduku.
@ynkun" / Beepoccuiickas
IpoBepouHas pabora

but6mmoreka [IOK
https://m.edsoo.ru/7f41f50a

96

Hrorosast koHTpobHas pabora /
Bcepoccniickas npoBepodHast
pabora

bu6mmorexa [IOK
https://m.edsoo.ru/7f429c6c¢

97

98

[ToBTOpEHNE OCHOBHBIX MOHATUN U
METOJIOB Kypca 7 Kiacca,
0000111eH1E 3HAHNIT

[ToBTOpEHVE OCHOBHBIX MOHITHIA U
METOJIOB Kypca 7 Kiacca,
0000111eH1E 3HAHUI

bu6mmorexa [JOK
https://m.edsoo.ru/7f429f32

99

[ToBTOpEHNE OCHOBHBIX MOHITUH U
METOJIOB Kypca 7 Kiacca,
00001IeHNe 3HAHUI

bu6mmoreka [IOK
https://m.edsoo.ru/7f42a0e0

100

[ToBTOpEHME OCHOBHBIX MOHITUH U
METOJIOB Kypca 7 Kiacca,
0000111 H1E 3HAHUI

101

[ToBTOpEHVE OCHOBHBIX MOHITHIA 1
METOJIOB Kypca 7 Kiacca,
0000111eH1E 3HAHUIT

bub6mmoreka [JOK
https://m.edsoo.ru/7f42a27a



https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a

[ToBTOpEHNHE OCHOBHBIX MOHITUH U

bubmuorexa [JOK

102 METOZI0B Kypca 7 Kfacca’ 1 https://m.edsoo.ru/7f42a900
000011eHre 3HAaHUH
OBLIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME



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

8 KUIIACC

KoanuectBo yacos JJIeKTPOHHbIE
°
J:/'H Tema ypoka Beero Kontpoabubie | IlpakTuueckue fll:;:ennﬂ :)Igg;l;zi?:enbnme
padoThI padoTbI pecypesr
1 KBagpatHblil KOpeHb U3 YUCIIA 1 bubmmorexa LOK
https://m.edsoo.ru/7f42d452
9 [TonsiTue 06 nppanoHaIEHOM 1 bubnuoreka [IOK
qucie https://m.edsoo.ru/7f42eaaa
3 JecsaTuunble npuOINKEHUS 1
UPPALMOHATIBHBIX YUCET
4 JecsaTuaHble pUOIHNKEHUS 1
UPPALMOHATIEHBIX YHCET
5 JleficTBUTENbHBIE YHCIIA 1
5 CpaBHEHHE 1€UCTBUTEIIBHBIX 1
1 ()
7 CpaBHEHME 1€MCTBUTENIBHBIX 1
qucel
3 Apudmernuecknil KBaJapaTHBIH 1
KOpEHb
9 YpaBHeHHe BHIA X* = a 1
10 CoiicTBa apumMeTnyecKux 1 bubnmoreka [JOK
KBaJPAaTHBIX KOPHEH https://m.edso0.ru/7f42d862
11 CoiicTBa apumeTnyeckux 1 bubnuotexa [JOK
KBaJIpaTHBIX KOPHEH https://m.edso0.ru/7f42d862



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

[IpeobpazoBaHue YHCIOBBIX

12 BBIPAKEHUI, COLEPKAIINX bubmmorexa [OK
p » CONEpRAt https://m.edsoo.ru/7f42dd26
KBaJIpaTHbIE KOPHU
ITpeoOpa3oBaHKe YUCIOBBIX
13 BBIPAKEHUI, COIEPKAIINX Bubmrorexa ITOK
p » coaeprRalt https://m.edso0.ru/7f42ded4
KBaJIpaTHBIC KOPHU
[TpeoOpa3oBaHKe YHCIOBBIX
14 BBIpAYKEHU, COAEPIKAIIINX bubnnorexa [IOK
p » COACPKall https://m.edsoo.ru/7f42e0be
KBaJIpaTHBIC KOPHU
[TpeobpazoBanue YHCIOBBIX
15 BEIpaKCHUH, COAepKAIINX bubmorexa [OK
p » CONEPRAt https://m.edso0.ru/7f42e262
KBaJIpaTHbIE KOPHU
16 CreneHsb ¢ 1eJIbIM IToKa3aTeIeM Bubmorexa ITOK
1 https://m.edsoo.ru/7f4354a4
CrangapTHas 3aluch 4ucia.
Pa3mepbl 00bEKTOB OKPYIKAIOIIETO
17 Mupa (OT 3JI€MEHTapHBIX YaCTHIL 10 bub6mmorexa [IOK
KOCMHYECKUX 00BEKTOB), https://m.edsoo.ru/7f436098
JUTHTEIILHOCTB TIPOIIECCOB B
OKPYXKaroIeM MHPE
18 CBoiicTBa CTETNIEHU C 1IEJIBIM bubmuotexa [JOK
IoKa3aTelieM https://m.edsoo.ru/7f435648
19 CBOICTBA CTEIICHH C IICITBIM bubmuoreka [JOK
IIOKa3aTeyieM https://m.edsoo.ru/7f435648
20 CBoICTBA CTENIEHH C LIEJIBIM bubnuotexa [JOK
nokKa3aTeyieM https://m.edsoo.ru/7f435648
21 CBOICTBA CTENEHH C LIEJIBIM bubmuoreka [JOK

IIOKa3aTejIEM

https://m.edsoo.ru/7f43599a



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

CBoiicTBa CTEIEHH C IIETBIM

bu6mmoreka [JOK

22 IIOKa3aTeseM https://m.edsoo.ru/7f435ed6
23 KBanpaTHslil TpéxuneH
24 KBagpatasiii TpéXuineH
o5 Paznoxenne kBaapaTHOTO bu6mmoreka [JOK
TPEXUYJIEHA HA MHOKUTEIIN https://m.edsoo.ru/7f42fd38
26 Pa3noxeHue kBaapaTHOro bubnuoreka [IOK
TpEXWICHA Ha MHOKUTEIIH https://m.edsoo.ru/7f42fd38
KontponbHas paboTa mo Temam
27 "KBanpaTtHble kopHu. CTeneHu. bubmmorera LOK
Kpapatibiii Tpexren” https://m.edso0.ru/7f42ec80
bubmuotexa [JOK
28 Aarebpartecicas Apodk https://m.edsoi_.[ ru/7f430382
JlomycTrMble 3HaYEHUS
29 MIEPEMEHHBIX, BXOJISIINX B
anredpandecKue BoIPAKEHUS
JomycTumbie 3HaYEHUS
30 MePEMEHHBIX, BXOJISIINX B
anredpandecKkue BbIpaKeHUs
31 OCHOBHOE CBOMCTBO bu6mmoreka [IOK
anredpanveckoit 1poou https://m.edsoo.ru/7f4308e6
. bubmuotexa [JOK
32 Coxpauenne apobeit httDSZ//m.edSO(I)_.[ ru/7f430a8a
. bubnmoreka [JOK
33 Coxpamere apodei https://m.edSO(])_.[ ru/7f430f44
34 Coxkparenue apooei Bubmorexa ITOK

https://m.edsoo.ru/7f430f44



https://m.edsoo.ru/7f435ed6
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https://m.edsoo.ru/7f42fd38
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CrnoxxeHue, BEIYUTAHHUE,

35 MHOXEHHE U JIETICHUE Bubmiorexa [IOK
4 A . https://m.edsoo.ru/7f43128¢c
anredpandeckux apooeit
CrosxeHue, BEIYUTAHHUE,
36 MHOKEHUE U IEJICHUE Bubmiorexa LIOK
Y A " https://m.edsoo.ru/7f4315c0
anredpandeckux apobeit
CnoxxeHue, BEIYUTAHUE,
37 MHO>KEHUE U IeJIEHUE Bubmiorexa LHOK
4 g . https://m.edsoo.ru/7f4318c2
anredpanvecKkux Ipooei
CnoxxeHue, BEIYUTAHHUE,
38 MHOXEHHUE U JIEJICHUE Bubmiorexa [IOK
Y . https://m.edsoo.ru/7f431a20
asreOpanyecKux apooeit
[IpeobpazoBaHue BbIpaKESHUH,
39 coeprKalX ajareopanyecKue Bubmiorexa LIOK
ACPRalt P https://m.eds00.ru/7f43259c
Ipobu
IIpeoOpa3oBaHue BEIpaKEHUH,
40 cop e xlza ux ajureo I;.I/I‘IGCKI/IG Bubmiorexa LIOK
ACpam P https://m.edsoo.ru/7f432736
JIpobu
[IpeoGpaszoBaHre BeIpaKCHUM,
41 cop e nrc)a nx anred I;qucme Bubmiorexa LOK
Aleprratl p https://m.edsoo.ru/7f432736
npobu
42 KonTponbHas pabora no teme bubnmorexa [JOK
" Anrebpanueckas 1poos" https://m.edsoo.ru/7f431d36
bubmuorexa [JOK
43 K
BAAPATHOC ypasHeHHe https://m.edsoo.ru/7f42eela
44 HenonHoe kBagpaTHOE ypaBHEHHE Bubmiorexa IIOK

https://m.edsoo.ru/7f42eela
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bu6mmorekxa [IOK

45 Henoxioe kBazpatHoe ypasHeHie https://m.edsoo.ru/7f42eela
46 ®opMyita KOpHEH KBaJpPaTHOIO bubnuoreka [IOK
ypaBHEHUs https://m.edsoo.ru/7f42f158
47 dopMmyra KOpHEH KBaJIpPaTHOTO bubnmoreka [JOK
YpaBHEHUS https://m.edsoo.ru/7f42f3f6
48 ®opMyIta KOpHEH KBaJpPaTHOIO bu6nuorexa [IOK
ypaBHEHUS https://m.edsoo.ru/7f42f5a4
bu6nuoreka [IOK
49 Teopema Bueta https://m.edso:)_.[ ru/7f42fef0
bubmmorexa [IOK
50 Teopema Brera https://m.edsofru/7f430076
51 Pemienue ypaBHeHUN, CBOASAIINXCS bubmmorexa LIOK
K KBaIpaTHBIM https://m.edsoo.ru/7f43c542
59 Pemenue ypaBHeHUH, CBOASTIINXCS bu6nuoreka [JOK
K KBaIpaTHBIM https://m.edsoo.ru/7f43c3d0
53 [Tpocreiimme npoGHO- bub6mmorexa [IOK
palMOHAIbHBIE YPABHEHUS https://m.edsoo.ru/7f4328c6
54 [Ipocreiimme qpobHO- bubnuoreka [IOK
palMOHAIbHBIE YPABHEHUS https://m.edso0.ru/7f432b6e
55 Pemienne TekCTOBBIX 3a/1a4 C bu6mmoreka [IOK
MOMOIUIBIO KBaJAPATHBIX YpaBHECHUMN https://m.edsoo.ru/7f42f75c
56 Pemrenune TekCTOBBIX 3a11a4 C bubmuorexa [JOK
ITOMOILBIO KBAIPATHBIX YPABHEHUN https://m.edsoo.ru/7f42{8f6
57 Konrponsnas pabora o teme bubnuoreka [IOK
"KBaaparasie ypaBHeHUs" https://m.edsoo.ru/7f4301f2
58 JInHeitHoe ypaBHEHHE C IBYMS

NEPEMEHHBIMHU, €ro rpaduk,



https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f158
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IIPUMEPBI PELICHUS YPABHEHUH B
LEJIbIX YHUCIIax

59

JIuneliHOE ypaBHEHHE C IBYMs
HepEMEHHBIMH, €ro rpaduk,
IIPUMEPHI PEIICHNS YPAaBHEHUN B
LEJIBIX YUCIIAX

60

JIuneliHOE ypaBHEHHE C IByMs
NepEMEHHBIMH, €ro rpaduxk,
IIPUMEPHI PEIICHNS YPAaBHEHUH B
LENIBIX YUCIIaX

61

Pemenune cucreM qByX JIMHEHHBIX
YPaBHEHUU C ABYMS IIEPEMEHHBIMU

62

63

Pemienue cucrem AByX JTUHEHHBIX
ypaBHEHUH C ABYMS TIEPEMEHHBIMHU
Pemenue cucteM nByX TUHEHWHBIX
ypaBHEHUH C ABYMS IEPEMEHHBIMHU

64

IIpuMepsl peleHns CucTemM
HEJIMHENHBIX YPABHEHUN C ABYMS
IIEPEMEHHBIMU

65

IIpumepsl perieHus: cucTeM
HEJIMHEUHBIX YPABHEHUN C ABYyMS
IIEPEMEHHBIMU

66

I'padmnueckas uaTEpHIpeTaLIUS
YpaBHEHHUS C JIBYMsI IEPEMEHHBIMU
U CUCTEM JIMHEHHBIX YPaBHEHUH C
JByMsl TIEPEMEHHBIMU

bu6mmorexa [IOK
https://m.edsoo.ru/7f43d6d6

67

['paduueckas naTEpIpETALIHS
YpaBHCHUSA C ABYMs ICPEMCHHBIMU

bu6nmmoreka [IOK
https://m.edsoo.ru/7f43d6d6



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

Y CUCTEM JIMHEHHBIX YPABHEHUH C
JIBYMsI IEPEMEHHBIMU

Penienne TeKCTOBBIX 3a4ay ¢

08 MOMOIIBIO CUCTEM YPaBHEHHIA
69 Penrenue TeKCTOBBIX 3a7a4 C
ITIOMOILBIO CUCTEM YPAaBHEHUI
70 Pemenne TekcTOBBIX 3a7a4 €
MOMOIIBIO CUCTEM YPaBHEHHIA
71 YucnoBble HEPABEHCTBA U UX
CBOMCTBA
79 YucnoBble HEPABEHCTBA U X
CBOMCTBA
73 HepaBeHcTBO ¢ 0/1HOM NTepeMEHHOI
74 JInHeiHbIE HEPAaBEHCTBA C OJHOM bu6nuoreka [JOK
IIEPEMEHHOM U UX pELICHUE https://m.edso0.ru/7f42c692
75 JIuneiiHble HEpaBEHCTBA C OJHOU bu6mmorexa [IOK
IIEPEMEHHOM U UX pELICHUE https://m.edso0.ru/7f42c840
76 JInuHeiiHbIe HEpaBEHCTBA C OJHOM
IIEPEMEHHOM U UX pELICHUE
77 CucteMbl TMHEHHBIX HEPABEHCTB C bubnmoreka [JOK
OJHOM EPEMEHHOMN U X PEIICHUE https://m.edsoo.ru/7f42cb88
78 Cucrembl TMHEHHBIX HEPABEHCTB C bu6nuoreka [JOK
OJIHOU MEPEMEHHON U X PELICHHE https://m.edsoo.ru/7f42cd2c
79 CucreMbl TMHEVHBIX HEPABEHCTB C
OJIHOM MEPEMEHHOM U UX PELICHHE
N306paxenue perieHus
80 JMHEWHOTO HEPABEHCTBA U MX bubmmorexa LOK

CHUCTEM Ha YUCJIOBOM IPSAMOU

https://m.edsoo.ru/7f42c9e4
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N3o6paxkenue perieHus

81 JMHEWHOTO HEPAaBEHCTBA U MX bubmmorexa LOK
. N https://m.edsoo.ru/7f42c9e4
CUCTEM Ha YHCIIOBOU MPSIMOU
KonrtponbHas pabota o temam
82 "HepaBenctBa. Cuctemsl
ypaBHEHH"
bubnmoreka [JOK
83 Honsrue Qynicunn https://m.edSO(I)_.[ ru/7f433c12
84 Ob6nacTh ornpenenaeHus 1 bubnmoreka [JOK
MHOECTBO 3HAYCHUHN (yHKIINH https://m.edsoo.ru/7f433d84
85 CrniocoOb1 3aanust pyHKITHI
86 I'paduk Qynkunu
87 CaoiicTBa GyHKIIUU, UX
oToOpakeHue Ha rpaduke
88 UreHue u mocTpoeHue rpaduKoB
byHKIUH
89 [Tpumepsn! rpadukoB QyHKIUH,
OTPAKAIOIINX PEaTbHBIC TIPOIIECCHI
0| ooparmyo nponopamom. Bubmionera LIOK
JABHCHMOCTH, HX FpachHK1 https://m.edsoo.ru/7f434bbc
91 ['unep6ona
bubnuotexa [JOK
92 Funepoona https://m.edSO(I)_.I ru/7f4343e2
93 Tpaduk GyHKIIm y = X* bubmuorexa [JOK

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



https://m.edsoo.ru/7f42c9e4
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Oyukmuun Yy =X3, Yy = X3,y =YX,y =

94 [x|; Tpadprueckoe pemeHue bubmnorexa [OK
- P N P . https://m.edso0.ru/7f434d38
YpaBHEHHI U CUCTEM YPaBHEHUI
IToBTOpEHME OCHOBHBIX MOHATHHA 1
METOJIOB KypCOB 7 U 8 KJIACCOB,
95 000011IeHKEe 3HAaHUH / bubmorexa LOK
. https://m.edsoo.ru/7f4371aa
Bcepoccuiickas npoBepo4Hast
pabota
Hrorosas koHTpoabHas padora /
96 Bceepoccuiickas mpoBepouHast bubmmorexa [OK
P POBEp https://m.edsoo.ru/7f434eb4
paborta
[ToBTOpEHNE OCHOBHBIX MOHATUI U
97 METOJOB KypCOB 7 M 8 KIIacCOB,
000011IeH1E 3HAHUNA
[ToBTOpEHHE OCHOBHBIX MOHATHI U
98 METOJIOB KypCOB 7 U 8 KIIaCCOB bubnnorexa [IOK
yp . ’ https://m.edso0.ru/7f43736¢
00001IeHrE 3HAHUHA
[ToBTOpEHME OCHOBHBIX MOHITUH U
99 METOJIOB KyPCOB 7 U 8 K1accoB bubmmorexa [OK
FLOB KYP . ’ https://m.edso0.ru/7f437510
000011IeH1Ee 3HAHUI
[ToBTOpEHE OCHOBHBIX MOHATHUI U
100 METOI0B KYpCOB 7 ¥ 8 KJIacCOB Bubmorexa ITOK
/OB KYpCOB /1 ’ https://m.eds00.ru/7f4376b4
000011IeHNEe 3HAHUHA
[ToBTOpEHHE OCHOBHBIX MOHATHI U
bubmuorexa [JOK
101 METOJ0B KypCOB 7 U 8 KIIaCcCOB,

000011IeH1E 3HAHUHA

https://m.edsoo.ru/7f436b88
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[ToBTOpEHKE OCHOBHBIX MOHITUH U

bubmuorexa [JOK
102 1
0 METONOB KypeoB 7VH 8 raccos, https://m.edso0.ru/7f437858
00001IeHIe 3HAHMIA
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME



https://m.edsoo.ru/7f437858

9 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KoHnTpoibHbIe
padoThI

IIpakTH4eckue
padoTbI

JlaTa
U3yYeHUs

DJIEeKTPOHHbBIE
nudposbie
oOpa3oBaTe/ibHbIE

pecypchl

PammmonansHabIe yncna,
UppaIMOHATIFHBIC YHCIIA, KOHEUHBIC
1 OECKOHEUYHBIE ACCATUYHBIC APOOH

MHO0XeCTBO OE€HCTBUTENbHBIX
YHCell; IeUCTBUTENBHBIE YACIA KaK
OCCKOHEUHBIC JCCSITHYHBIC IPOOH

B3anMHO o1HO3Ha4YHOE
COOTBETCTBUE MEXKY MHOXKECTBOM
JEHCTBUTEIIBHBIX YACET U
MHO>KECTBOM TOYEK KOOPAMHATHOU
IpsIMOI

CpaBHeHUE NEWCTBUTENBHBIX YHCET,
apudmeTHUecKue AeUCTBUS C
JIEWCTBUTEIILHBIMU YU CIIAMHU

[MpubnmxEéHHOE 3HAUCHHE
BEJIMYMHBI, TOUHOCTH MPUOIMKEHUS

OxkpyrieHue yucen

OkpyrieHue 4ncen

IIpukuaka u olleHKa pe3yIbTaTOB
BBIYHCIICHUN

[Ipukuaka v OlIeHKA pe3yIbTaTOB
BBIYUCIICHUN




JIunelinoe ypaBHeHue. Pemenne

10 ABHEHUM, CBOISIIINXCS K bubmorex HOK
yp . >, GO https://m.edsoo.ru/7f43bf66
JTMHEHHBIM
Jluneiinoe ypaBHenue. Pemenue
11 ypaBHEHUM, CBOASAIINXCS K
JIMHEWHBIM
KsagpaTHoe ypaBHeHue. Pemienne
12 alflfeHHﬁ c}g:) SIIITAXCS K bubmorera [JOK
yp ’ S https://m.edso00.ru/7f43c542
KBaJPaTHBIM
KBagpaTtHoe ypaBHeHue. Pemenne
13 a]illfeHHﬁ c}]/i) SIIUXCST K buGmorera [IOK
P > CBOMU https://m.edsoo.ru/7f43c542
KBaJIpaTHBIM
14 BukBanpaTHble ypaBHEHHUS bubmorexa HOK
AP P https://m.edso00.ru/7f43¢3d0
15 bukBagpaTHBIe ypaBHCHUS buGmorexa [IOK
AP P https://m.edso00.ru/7f43¢3d0
IIpumepsl penieHus ypaBHEHUN
16 TPETheH U YeTBEPTOH CTENICHEH
pa3oKeHUEM Ha MHOXKHUTEIH
[Ipumeps! pemieHust ypaBHEHUN
17 TPEThEN U YETBEPTOH CTEIIEHEN
Pa3IoKEHUEM Ha MHOXKUTEIU
18 Pemenne npoOHO-pannoHaIbHBIX bubnmoreka [JOK
YpaBHEHUH https://m.edsoo.ru/7f43c9b6
19 Pemenne npoOGHO-parimOHaIBHBIX bu6mmorexa LIOK
ypaBHEHUU https://m.edsoo.ru/7f43c9b6
20 Penrenye TeKCTOBEBIX 3a1a4

anreOpandecKuM METOI0M



https://m.edsoo.ru/7f43bf66
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21

Penrenune TeKCTOBEIX 3a1a4
anreOpandecKuM METOI0M

22

Pemienne TeKCTOBBIX 3a7a4
aJ'IFC6paI/IquKI/IM METOAOM

23

KoHnTtponbHas paboTa mo teme
"VYpaBHEHUsI ¢ OAHOM HIepeMeHHON"

24

YpaBHeHUE ¢ IBYMsI IEPEMEHHBIMU
U ero rpaduk

bu6mmorekxa [IOK
https://m.edsoo.ru/7f43d0b4

25

VYpaBHeHUE ¢ ABYMs IEPEMEHHBIMU
U ero rpauk

bub6mmoreka [JOK
https://m.edsoo.ru/7f43d0b4

26

CucremMa AByX JIMHEHHBIX
YPaBHEHUH € JBYMs IEPEMEHHBIMU
U €€ peneHne

27

Cucrema IByX JIMHEMHBIX
ypaBHEHUH C ABYMS IEPEMEHHBIMU
U €€ pelIeHne

28

Cucrema IByX JIMHEMHBIX
ypaBHEHUH C ABYMS TIEPEMEHHBIMHU
U e€ pelIeHue

29

Cucrema ABYX JTMHEHHBIX
YpaBHEHUH € ABYMS IEPEMEHHBIMU
U €€ peneHue

30

Pemenue cucteM AByX ypaBHEHHI,
OJHO U3 KOTOPBIX JINHENHOE, a
JIpyroe — BTOPOM CTENECHU

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

31

Peuienue cucrem 1ByX ypaBHEHUH,
OJHO U3 KOTOPBIX JINHENHOE, a
JIpyroe — BTOPOM CTENIEHU

bu6mmorexa [IOK
https://m.edsoo.ru/7f43d55a
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Pemenne cucreM NByX ypaBHEHHH,

32 OJIHO W3 KOTOPBIX JIMHEITHOE, a
JIpyroe — BTOPOH CTEIEHU
Pemenuie cuctem IByX ypaBHEHHIA,
33 OJTHO W3 KOTOPBIX JIMHEIHOE, a
JIPyro€ — BTOPOIl CTENEHU
['paduueckas HHTEpIIpETALIUS
34 CUCTEMBI YPAaBHEHUH C IByMs
NePEeMEHHBIMU
35 Pemrenue TeKCTOBBIX 3a1a4
anreOpamyecKuM crocooom
36 Pemenne TekcTOBBIX 3a7a4
anredpanyeckuM crnocooom
37 KonTponbHas pabota no teme
"Cucrembl ypaBHEHUI"
38 YucnoBble HEPABEHCTBA U UX
CBONCTBA
39 YwucioBbie HEPABEHCTBA U UX bubnmnorexa [JOK
CBOMCTBa https://m.edsoo.ru/7f43ad5a
40 JIuneliHbIe HEPABEHCTBA C OHOU bubnuoreka [IOK
MEpPEMEHHON U UX peIICHUE https://m.edsoo.ru/7f43af08
41 Jlunelinbie HEPaBEHCTBA C OJTHOM bubnunoreka [JOK
IIEPEMEHHOM U UX PELICHUE https://m.edsoo.ru/7f43af08
42 JIuHeliHbIC HEPABEHCTBA C OHOU bu6mmorexa LIOK
MIEPEMEHHON U UX PELICHUE https://m.edsoo.ru/7f43af08
43 CucreMbl TUHEWMHBIX HEPABEHCTB C

OJHOM NEPEMEHHOMN U UX PEIICHUE



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

CucTemMbl TMHENHBIX HEPABEHCTB C

44 OJHOM NEPEMEHHOMN U X PEIICHUE
45 CucTteMbl TUHEWHBIX HEPABEHCTB C
OJHOM EPEMEHHOMN U X PEIICHUE
46 KBaapatHbpie HEpaBEHCTBA U UX bubnunorexa [JOK
peleHue https://m.edsoo.ru/7f43b098
47 KBaznpaTHble HEpaBEHCTBA U UX bubnuoreka [IOK
pelieHue https://m.edsoo.ru/7f43b21e
48 KBagparHble HEpaBEHCTBA U UX bubnmoreka [JOK
peleHne https://m.edso0.ru/7f43b5a2
49 KBanpatHsle HepaBeHCTBA U UX
pelieHne
50 KBanpaTHble HepaBeHCTBA U UX
pelieHue
I'paduueckas uaTEpIpETALUA
51 Hng;eHCTB u CI/ICTSMpHepEIllBeHCTB c Bubmmorexa LIOK
https://m.edso0.ru/7f43b098
JBYMsI TIEpEMEHHBIMU
I'pacduueckas uHTEpIIpETALIUS
52 HEPABEHCTB U CUCTEM HEPABEHCTB C
JIBYMs IEPEMEHHBIMU
53 KonTponbHas pabota no teme
"HepaBencrna"
54 KBanparnunas ¢pysnkuus, e€ rpapux bu6nunorexa [IOK
U CBOMCTBA https://m.edso0.ru/7f4396¢6
55 KBanpatuunas ¢yHkuus, e€ rpadux bubnmoreka [JOK
Y CBOWCTBA https://m.edso0.ru/7f439842
56 KBanparnunas ¢pynkmus, e€ rpapux bu6nunorexa [IOK

U CBOUCTBA

https://m.edsoo.ru/7f4399b4



https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4

57

[Tapabosna, KOOpAWHATHI BEPIIUHBI
napaboJIbl, 0Ch CHMMETPHH
napaboJIbl

bubmuorexa [JOK
https://m.edsoo.ru/7f439eb4

58

[Tapabo:a, KOOPIUHATHI BEPIINHBI
napaboJIbl, OCb CHMMETPUH
napaboJIbl

bu6mmorexa [IOK
https://m.edsoo.ru/7f43a03a

59

[Tapabosa, KOOPAMHATHI BEPIITHMHEI
napaboJibl, 0Ch CHMMETPHH
napadoJIbI

bu6mmoreka [JOK
https://m.edsoo.ru/7f43alac

60

[Tapabosna, KOOpAUHATHI BEPIIUHBI
napaboJIbl, 0Ch CHMMETPHH
napaboJIbl

bubmuorexa [JOK
https://m.edsoo.ru/7f43a31e

61

[Tapabosa, KOOPAMHATHI BEPIIHHBI
napaboJibl, 0Ch CHMMETPUH
napaboJTbl

bu6mmoreka [IOK
https://m.edso0.ru/7f43a526

62

[TapaGoia, KOOpAMHATHI BEPIITHMHBI
napaboJIbl, 0Ch CHMMETPHH
napadoJIbI

63

I'paduku pynkuumii: y =kx,y =kx +

b, y=k/x, y=x3, y=vx, y=[X|

64

I'padpuxu Gynkuuii: y = kx, y =kx +

b, y=k/x, y=x°, y=vX, y=[x|

65

I'paduku pynkumii: y =kx, y =kx +

b, y=k/x, y=x3, y=vx, y=[X|

66

I'padpuxu Gynkimit: y = kx, y =kx +

b, y=k/x, y=x°, y=vX, y=[x|

67

I'paduku pynkumii: y =kx, y =kx +

b, y=k/x, y=x3, y=vx, y=[X|



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'paduku pynkumii: y =kx, y =kx +

68 b, y=k/x, y=x3, y=vx, y=[X|

69 Konrponbnas padora o Teme bubnuoreka [JOK
"®ynkun" https://m.edsoo.ru/7f43ab84

70 [ToHsTHE YHCIOBOM bubmuoreka [JOK
OCJIEJOBATEIbHOCTH https://m.edsoo.ru/7f43e6¢c6
3amaHue Mocae10BaTeIbHOCTH

71 peKyppeHTHOM (opMyIIoil 1 bubmorera [JOK

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

dbopmy1oii N-ro uneHa

79 Apudpmernueckas u bubnuorexa LIOK
reomMeTpuydeckasl Iporpeccuun https://m.edsoo.ru/7f43ed7e

73 Apudmernueckas u bubmmorexa [IOK
reoMeTpuyuecKas Nporpeccuu https://m.edsoo.ru/7f43f3b4
@opMyIIsl N-TO YIeHa

74 apupMeTHIECKON 1 bu6nuoreka [IOK
reOMETPUUECKON NPOTPECCUN, https://m.edsoo.ru/7f43f58a
CYMMBI IIEpBBIX N UJIEHOB
®opmyibl N-TO wieHa

75 apupMeTHIECKON 1 bubnuoreka [IOK
r€OMETPUUYECKON TPOTrPECCHUI, https://m.edsoo.ru/7f43ef2c
CYMMBI [IEPBBIX N YJICHOB
®opmyibl N-TO wieHa

76 apu(pMeTUIECKON U bu6nmnoreka [JOK
reoMETPUYECKON NPOTPECCUN, https://m.edsoo.ru/7f43f0c6
CYMMBI [IEPBBIX N YICHOB

77 ®dopMyIIsl N-TO YieHa bubnmoreka [JOK

apu(MeTHUIECKON U

https://m.edsoo.ru/7f43f72e



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

reOMETPUYECKON MPOTPECCUN,
CyMMBI IIEPBBIX N YIEHOB

78

®opMyIibl N-TO YieHa
apupMeTHIECKOHN U
reOMETPUUYECKON TPOTrPECCUid,
CYMMBI IIEPBBIX N YJICHOB

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

79

N300pakeHe YICHOB
apupMeTHUECKON 1
reOMETPUUECKOM MTPOTPECCHit
TOYKAMU Ha KOOPJAUHATHOU
TJIOCKOCTH

80

N306pakeHue 4aeHoB
apupMeTHIECKOHN U
reOMETPUUECKOM MTPOTPECCHit
TOYKAMU Ha KOOPJAWHATHOU
MJIOCKOCTH

81

JInHEeWHBII U DKCIOHESHIINAIbHBIN
pocT

82

Crno’xHbI€ MPOLIEHTHI

bu6mmoreka [IOK
https://m.edsoo.ru/7f43fe0e

83

CrnoxXHEIe IMPOLCHTHI

bubmuoreka [JOK
https://m.edsoo.ru/7f4401a6

84

KoHnTtponbHas paboTa mo teme
"UucIioBeIe IOCIIEN0BATEILHOCTH"

Bbu6mmoreka [JOK
https://m.edsoo.ru/7f440418

85

[ToBTOpeHue, 06001ICHNE 1
CHCTEeMaTH3alus 3HaHUH. 3amuch,
CpaBHEHUE, JCUCTBHS C
JICHCTBUTEIbHBIMH YHCIIAMH,
qucioBas mpamas



https://m.edsoo.ru/7f43f8a0
https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8

86

[ToBTOpeHme, 0600IIEHNE 1
cucTeMaTH3aIus 3HAHWI.
[IpotieHTbl, OTHOLIEHUS, TIPOMTOPLIUU

87

IToBTOpEHME, 0000IIEHNE 1
CUCTEMAaTHU3aLMS 3HAHUHN.
OxkpyriieHne, NpuoIMKEeHIE, OIIEHKA

88

[ToBTOpeHwue, 06001IeHNE U
cucTeMaTu3anus 3Hanuil. Pemenue
TEKCTOBBIX 3aJ]1a4 aprU(PMETHICCKUM
CIocooom

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

89

[ToBTOpeHuEe, 06001ICHNE U
cucTeMaTu3anusa 3Hanuil. Pemenue
TEKCTOBBIX 3aJ]1a4 apHU(PMETHICCKUM
CrocoooM

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

90

[ToBTOpenue, 0600IIEHNE U
cucTeMaTu3anusa 3Hanuii. Pemenne
TEKCTOBBIX 3a71a4 apUPMETHUECKUM
CrocoooM

bu6mmoreka [IOK
https://m.edsoo.ru/7f443fea

91

[ToBTOpenue, 0600IIEHNE 1
CHCTEMaTH3alUs 3HAHUM.
[TpeoOpaszoBanue anredpandeckux
BBIPAXEHH, JOMYyCTUMbIE 3HAUCHHUS

bu6mmoreka [IOK
https://m.edsoo.ru/7f4441ca

92

[ToBTOpenue, 0600IEeHNE 1
cucTeMaTH3aIus 3HaHUI.
[IpeoOpazoBanme anredOpandecKux
BBIPAXCHH, JOMYyCTUMbIE 3HAUCHHUS

bu6nmmoreka [IOK
https://m.edso00.ru/7f444364

93

IToBTOpEeHME, 0000IIEHNE 1
cucTeMaTH3aIus 3HaHUI.

bub6mmoreka [JOK
https://m.edsoo.ru/7f444612



https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f4446f2

[IpeoOpaszoBanue anredpandecKux
BBIpa)KeHPIfI, A0IMYCTUMBIC 3HAYCHUA

[ToBTOpenwue, 060061IeHNE U
CHCTEMAaTHU3aIIUs 3HAHUH.

bubmuorexa [IOK

o4 [IpeoOpazoBanHue anredpandecKux https://m.edsoo.ru/7f444a94
BBIPKECHHM, TOTTyCTUMbIC 3HAUCHUS
[ToBTOpeHwue, 06001IeHNE U

95 cucTemMaTus3alrs 3HaHUui. OyHKINH: bubnmoreka [JOK
MIOCTPOEHHUE, CBOMCTBA U3yYEHHBIX https://m.edsoo0.ru/7f444c56
byHKIMMA
[ToBTOpeHuEe, 06001ICHNE U

96 cucremMartusauus 3HaHui. OyHKINH: bubnuotexa [JOK
MIOCTPOEHHUE, CBOMCTBA U3yYEHHBIX https://m.edsoo.ru/7f444f44
byHKIMHA
[ToBTOpenue, 0600IIEHNE U

97 cucTemMartus3auys 3HaHui. OyHKINH: bu6nuoreka [IOK
MIOCTPOEHHUE, CBOMCTBA U3YUEHHBIX https://m.edsoo.ru/7f44516a
byHKIMHA
[ToBTOpenue, 0600IIEHNE 1

98 cucTemMaTu3auvs 3HaHui. OyHKINH: bubnuoreka [IOK
MMOCTPOEHHUE, CBOMCTBA U3YUEHHBIX https://m.edso0.ru/7f4452e6
byHKIUI
[ToBTOpenue, 0600IEeHNE 1

99 CHCTeMaTH3aIlns 3HaHUH. bubmuorexa [JOK
I'padmueckoe pemieHne ypaBHEHHN https://m.edso0.ru/7f445516
1 UX CUCTEM

100 IToBTOpEeHME, 0000IIEHNE 1

cucTeMaTH3aIus 3HaHUI.



https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f44516a
https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f445516

['paduaeckoe pemenne ypaBHEHHI
1 UX CUCTEM

101 WToroBast KOHTpOJIbHAs paboTa 1
102 O606Hj€HI/IC U CUCTEMATH3ALU 1
3HAHWUH
OBUIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI

7 KIIACC

Kox
NpoBepsieMOro
pe3yJbTarTa

IIpoBepsiemble npeAMeTHbIE Pe3yJbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMBbI OCHOBHOT'0 00111er0 00pa3oBaHus

1

Yucna ¥ BEIUHCIIEHUA

1.1

BLIHOJ'IHSITB, coucras YCTHBIC u IIMCHbMCHHBIC HpI/IéMLI,

apI/I(I)MeTI/I‘-IeCKI/Ie JIEHUCTBUSA C pallnOHAJIbHBIMHA YU CJIaMU

1.2

HaxonnTe  3HaYeHMs  4YUCJIOBBIX  BBIPQXKEHUH,  HPUMEHSTbH
pa3HooOpa3Hble CIOCOOBI ¥ MPUEMBI BBIYHUCIICHUS 3HAYEHUI APOOHBIX

BBIPOKCHHM, COAEPIKAIINX OOBIKHOBEHHBIE U IECSITUYHBIE APOOH

1.3

[lepexonute oOT oOAHOM GOpPMBI 3amUCH YUCENT K JIpyrou
(mpeoOpa3oBbIBaTh  JECATUYHYIO JIpoOb B  OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JECATUYHYIO, B YaCTHOCTH, B OECKOHEUHYIO

JECSTUYHYIO ApOOb)

1.4

CpaBHI/IBaTB " ynopsaa0o4uBaTh palfuOHaJIbHBIC YUCIIa

1.5

OxpyrasTh yncia

1.6

BBITTOTHATE PUKHUJIKY W OLIGHKY Pe3ysbTaTa BBIYMCICHHH, OICHKY
3HAYEHUW YHUCJOBBIX BBIPAKCHHUI. BBIMONMHATE JEWUCTBUA CO

CTCIICHAMMU C HATYpPaJIbHBIMH ITOKA3aTCIISIMU

1.7

HpI/IMeHSITI) OpU3HAKKU OCJIUMOCTH, Pa3JI0KCHUC Ha MHOXHUTCIU

HaTypaAJIbHBIX YUCET

1.8

Pemwlate  pakTUKO-OPUEHTUPOBAHHBIE  3a/auyd, CBSA3aHHBIE C
OTHOILIEHUEM  BEJIWYMH,  IPONOPLUOHAIBHOCTBIO  BEJIMYUH,
IIPOLICHTAMH, WHTEPIPETUPOBATh PE3YyJIbTAaThl pELICHUs 3aaad C
y4E€TOM OTPaHUYECHUH, CBA3AHHBIX CO CBOMCTBAMHU PACCMATPUBAEMBIX

00BEKTOB

AnreOpanueckye BbIpaXeHHUs

2.1

Hcnonp3oBaTh anreOpanyeckyl0 TEPMHHOJIOTMIO W CHMBOJIHKY,

NPUMEHSTH €€ B MPOIIECCe OCBOCHUS YYeOHOTO MaTepHaa




Haxonuth 3HaueHWs: OYKBEHHBIX BBIPDAXKEHHUH TMpPU 3a/laHHBIX

22 3HAUEHUSAX MEPEMEHHBIX
23 BremonHATe mpeoOpa3oBaHUs LENOr0 BBIPAKEHHS B MHOTOWICH
' NPUBEJCHUEM MOAOOHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK
BBINOMHATE YMHOKEHNE OJJHOWIEHA HA MHOIOWIEH U MHOTOWJIEHA Ha
24 MHOTOWJIEH, NPUMEHATh (OPMYJIBl KBajJpaTa CyMMbl M KBajpaTa
pa3HOCTH
OcCywecTBIsATh  pa3lOKEHUE MHOTOYWICHOB Ha MHOMXKHUTEIN C
2.5 MIOMOIIBIO BEIHECEHUS 32 CKOOKH OOIIEr0 MHOXKHTEJNS, IPYIIUPOBKH
cllaraeMbIX, IPUMEHEHUs! POPMYJI COKPAILEHHOTO YMHOKEHHUS
25 [TpumensTh MpeoOpa3oBaHUs MHOTOWIECHOB JJIsl pELICHUS Pa3InYHbIX
' 3a/1a4 U3 MaTEMAaTUKH, CMEXHBIX ITPEAMETOB, U3 peabHON MPAKTUKU
97 Hcnonp30BaTh CBOMCTBA CTENEHEW C HATYPAJIbHBIMU TOKA3aTEISIMU
' JUTsI TIpeoOpa3oBaHUsI BBIPAKESHUN
3 VYpaBHEHUS U HEPaBEHCTBA
Peware sMHENHBIE ypaBHEHHsI C OJHOW IEPEMEHHOM, NPUMEHSA
3.1 IIPaBWJIa IEPEX0/1a OT UCXOJHOIO YPAaBHEHUS K PABHOCUIIBHOMY €MY.
[TpoBepsTh, ABISETCA JIU YUCIO KOPHEM ypaBHEHUS
3.9 [IpumensTh rpaduueckue METOIbl IPH PEIICHWU JIMHEHHBIX
' YPABHEHUHN U UX CUCTEM
33 [lonOupars mnpuMepsl TMap 4YHCEN, SBISIOLUXCS PELICHHEM
' JMHENHOI0 ypaBHEHUS C IByMs IEPEMEHHBIMU
CTpouTh B KOOPJMHATHON MIIOCKOCTH I'pa UK JIMHEHHOTO ypaBHEHHUS
3.4 C IByMs IEpEMEHHBIMHU; MOJIB3YsICh IPa)uKOM, IPUBOJAUTH IPUMEPHI
pEILIEHNs] ypaBHEHUS
35 Pemate cuctembl ByX JHMHEMHBIX YpPaBHEHUH C  JByMs
' IIEPEMEHHBIMH, B TOM 4HUCIIe TpaduuecKu
CocTaBisTh U penaTh JMHEHHOE ypaBHEHHE WM CUCTEMY JTMHEHHBIX
3.6 YpaBHEHHIA M0 YCIIOBHIO 33/1a4H, HHTEPIPETHPOBATH B COOTBETCTBUH
C KOHTEKCTOM 3aJIa4M [OJIyYE€HHBIN pe3ynbTaT
4 Koopaunate! u rpaduku. OyHKIuu
N300pakaTh Ha KOOPAMHATHOW MPSMOM TOUYKH, COOTBETCTBYIOIIHE
4.1 3alaHHbIM KOOpAMHATaM, Jy4H, OTPE3KH, MHTEPBAJIbI, 3aIIMCBIBATH

YUCJIIOBBIC IIPOMCIKYTKH Ha anre6pa1/1quKOM SA3BIKC




42 OTtmedaTh B KOOPJIMHATHOW IUIOCKOCTH TOYKHM IO 3aJaHHBIM
' KOOpAMHATaM
43 Crpourts rpaduku muHeHHBIX QyHKIMiA. CTpouTh rpaduk GyHKINN Y
' = x|
OnwuchIBaTh ¢ NOMOIIBIO (DYHKIIMHA U3BECTHBIE 3aBUCHMOCTH MEXKILY
4.4 BEJIMYMHAMU: CKOpPOCTb, BpEMS, PACCTOSIHUE, LIEHY, KOJMYECTBO,
CTOUMOCTb, IPOU3BOIUTENBHOCTD, BpeMsi, 00BEM pabOTHI
4.5 Haxonuth 3HaueHHe GyHKIIUU TTO 3HAYEHUIO €€ apryMeHTa
[Tonumatpy rpaduueckuii cmoco0 TMpencTaBiIeHUs M aHaIU3a
4.6 uH(OpMaIMK, W3BJICKAaThb W HWHTEPIPETUPOBATH WHGOPMAIUIO U3
rpaduKoOB peanbHbIX TPOLECCOB U 3aBUCUMOCTEN
8 KNIACC
Kon "
IIpoBepsiemble IpeAMeTHBIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOM
NpoBepsieMoro .
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHUs
pe3yJbTarta
1 Yucna 1 BIYUCIICHUS
Hcnonp30BaTh  HauajdbHBbIE  MPEACTABIEHUS O  MHOMKECTBE
11 JEHUCTBUTENbHBIX YUCET IJIsl CPAaBHEHUS, OKPYTJICHUS U BHIYUCIICHUH,
' n300paxkaTb JEHCTBUTENIbHBIE YHCIIAa TOYKAMHU Ha KOOPAWHATHOU
IpsIMOM
[lpuMeHsATh TOHATHE AapUPMETHYECKOTO KBAJPATHOTO KOPHS,
12 HAXOJIUTh KBaJpaTHbIE KOPHHU, HCIIONB3Ys TpPU HEOOXOIUMOCTH
' KaJIbKYJISITOD, BBITOJIHATD npeoOpa3oBaHus BBIpAKCHHUH,
COZEpIKALUX KBAaPATHBIC KOPHU, UCIIOJIb3Ysl CBOMCTBA KOPHEH
13 Vcnonb3oBaTh 3amucu OONBIIMX M MaJlbIX YHUCEN C MOMOILBIO
' JECSATUYHBIX Apo0eil u cTeneHeit yncna 10
2 AnreOpanyecKkue BhIPAXEHUS
[IpyuMeHsTh TOHATHE CTENEHU C IEeJIbIM TOKa3aTeJIeM, BBIOJIHATH
2.1 npeoOpa3oBaHMs BbIPAXKEHHUM, COAEpKAIIUX CTENEHU C LEIbIM
NoKa3aresiem




2.2

BBINOMHATE  TOXKIECTBEHHbIE MpeoOpa3oBaHUs  PalMOHAIBHBIX
BBIPDA)KCHUM HA OCHOBE NPABWJI ACHCTBUM HAJ MHOTOWICHAMHM U

anredpanyecKuMu Ipo0sMu

2.3

PacknanpiBaTh KBaJpaTHBIM TPEXUIIEH HA MHOKUATEIIN

24

[TpumeHsTh IpeoOpa3zoBaHusl BBIPAKEHHUH I PELICHUS Pa3IHUHBIX

3a/la4 U3 MaTCMAaTHUKHU, CMCKHBIX ITPEAMCETOB, U3 peaHBHOﬁ IMPAKTUKN

ypaBHCHI/IH H HCPABCHCTBA

3.1

Pemarp nuHeliHble, KBaJpaTHbIE YpaBHEHUS U palOHaJIbHbIC
ypaBHEHUsI, CBOSIINECS K HUM, CUCTEMBI IBYX YPaBHEHUN C JBYMs

NEPEMEHHBIMU

3.2

[IpoBOINTE MPOCTEHIINE HCCICIOBAHUS YPAaBHEHUHM M CHUCTEM
ypaBHEHHW, B TOM 4YHCJIE€ C NPUMEHEHHEM TIpadUuIecKux
IIpeICTaBICHUN (yCTaHaBIMBATh, UMEET JIM YPABHEHHUE WIN CHUCTEMA

YPaBHEHUH PEILIEHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE)

3.3

[lepexoauth OT cJOBecHOW (OPMYIHMPOBKM 3afaud K e€
anreOpanyecko MOJENIN C MOMOLIbIO COCTABICHHS YPaBHEHUs WU
CHUCTEMbl YPaBHEHHUH, MHTEpIpPETUPOBaTh B COOTBETCTBHHU C

KOHTCKCTOM 3a1a4u HOHy‘lCHHBIfI pe3yiabTaTt

3.4

[IpuMeHATh CBOMCTBA YHCIIOBBIX HEPAaBEHCTB JUIA CPABHEHMS,
OLICHKH, peIlaTh JIMHEWHBIE HEPABEHCTBA C OJHOM NEPEMEHHON U UX
CUCTEMBI, 1aBaTh I'pahUUECKyI0 MIUTFOCTPALIMIO0 MHOXKECTBA PEIICHUN

HEPAaBCHCTBA, CUCTCMbI HCPABCHCTB

DOyHKIUU

4.1

[lonumMaTh M HCNOJIB30BaTh (PYHKUIMOHAJIBHBIC MOHATHS M SI3BIK
(TepMHHBI, CUMBOJIMYECKME OOO3HA4YEHHUs), OINpPENeNiATh 3HAYCHHE
(GYHKLINU 110 3HAYEHUIO apryMeHTa, ONpeAesaTh CBOMCTBA (PyHKIIMH

o e€ rpaduky

4.2

Ctpouth rpaduku deMeHTapHBIX GYHKIUNA BUJIA:
y=k/x

k/x




, Y =X%, ¥y = X3,y = [X|, onmuCBIBaTh CBOMCTBA YNUCIOBON (PyHKIIMU 1O €€
rpaduky

9 KUIIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOCHNSI OCHOBHOM
NpoBepsieMoro .
00pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'O 00111er0 06pa3oBaHusA
pe3yJbTarTa
1 Uucna u BBIYUCIECHUS
11 CpaBHUBATh W YIOPSIOYMBATH PANMOHAIBHBIC U UPPAIMOHATLHBIC
' qrcna
BrimonuaTe apudmeTrueckue 1eHCTBUS ¢ pallMOHAIbHBIMU YUCIIAMU,
1.2 coueTasi YCTHBIE U MUCbMEHHBIC MPUEMBI, BBITIOJIHATH BRIYHCICHUS C
UpPaAIMOHATLHBIMU YHCIIAMU
13 HaxoauTh 3HaueHHs cTemeHed ¢ LEeIbIMU MOKa3aTeIsIMU U KOpHEH,
. BBIUMCIISTH 3HAUEHUS YUCIIOBBIX BBIPAXKCHUM
14 OKpyriasiTh  JCUCTBUTEIBHBIC  YHCIA, BBIMONHITH  TPUKHIKY
' pe3ysbTaTa BRIYUCICHUMN, OLIEHKY YHUCTIOBBIX BBIPAKEHUN
2 VYpaBHEHHS U HEPABEHCTBA
”1 Pemate sMHEWHBIE W KBaJpaTHBIC YpaBHEHUS, YypPaBHCHUA,
. CBOJISIIIAECS] K HUM, POCTEUIIIHE JPOOHO-PANIMOHAIBHEIC YPABHCHHSI
Pemiath cucTemsl IByX TMHEHHBIX ypaBHEHUI C IBYMSI IEPEMEHHBIMU
2.2 Y CUCTEMBI IBYX YPaBHEHUH, B KOTOPHIX OJHO YPaBHEHHE HE SBIIAETCS
JIMHEWHBIM
PemaTh TekcTOBBIC 3a/1auu anreOpandecKuM CIIOCOOOM C IMTOMOIIBIO
2.3 COCTaBIICHUSI YPaBHEHHsI WM CUCTEMBI JIBYX YpPaBHEHUH C JIByMS
NepPEeMEHHBIMU
[IpoBomuTh mpOCTEHIIME WCCIECIOBAHUA YPAaBHEHUHM M CHUCTEM
04 YpaBHCHHI, B TOM 4YHCIE C M[PUMECHCHHEM TpadHUIeCcCKUX
' Mpe/CTaBICHU (HAalpuMep, YCTaHABIMBAaTh, UMEET JIU YpaBHEHHE
WM CUCTEMA YpaBHEHUI pElIeHHUs, €CIIU UMEET, TO CKOJIIBKO)




2.5

Pemats JIMHEHHBIE HCpPaBCHCTBA, KBaaApaTHBIC HCPaBCHCTBA,
n300pakaTh PEIIeHHE HEPABEHCTB HA YHCIIOBOM MPSIMOM, 3aITUCHIBATh

pemieHueC ¢ IOMOUIbIO CUMBOJIOB

2.6

Pemrate cucTeMBbl JTHMHEWHBIX HEPABCHCTB, CHCTEMBI HEPABEHCTB,
BKJTIOYAONME KBAaJPaTHOE HEPABEHCTBO, HW300pakaTh peEIICHUE
CHUCTCMbI HCPABCHCTB HA JUCII0BOU HpﬂMOf/’I, 3aIMUCbIBATh PCIICHUC C

IIOMOIIBKO CUMBOJIOB

2.7

Hcnonp3oBaTh HCPABCHCTBA IIpU PCIICHUHN PA3JIMYHBIX 3a1a4

DyHKIUU

3.1

PacrmosnaBate  (YHKIMH  HW3y4YEHHBIX  BHIOB.  IlOKa3bIBaTh
CXEMAaTHYECKH PpACIOJIOKEHHE Ha KOOPAMHATHOW  IUIOCKOCTH
rpadukoB ¢Gyukuuii Buma: Y=KX, y=kx+b, y=k/x, y=ax?+bx+c, B
3aBUCHUMOCTH OT 3HAYeHHWH KOA((HUIMEHTOB, OMUCHIBATH CBOWCTBA

byHKIMMA

3.2

[Toka3piBaTh CXEMaTHYECKH PACTOJIOXKEHHE Ha KOOPAMHATHOM
MJIOCKOCTH TpadukoB GyHKIMN Buga Y = VX, Y = |X| ¥ OnmUCHIBaTh

CBOICTBa (PYHKIMIA

3.3

Crpouth u H300paXkaTb CXeMaTUYECKH Tpa(uKH KBaAPAaTHUHBIX
(GYHKUUH, ONUCHIBATH CBOMCTBA KBaJpPaTHUHBIX (YHKIMH MO MX

rpadukam

3.4

Pacnio3naBaTh KBaApaTuuHylo (QYHKIUIO 1O (GopMmylie, MPUBOIUTH
pUMEpPbI KBaJPaTUUHBIX (YHKIMNA M3 PEaJbHON KHU3HM, (PU3MKH,

reoMeTpun

ApudmeTnueckast 1 reoMeTpHUecKas Mporpeccuu

4.1

PacnioznaBath apudmeTnyeckyro M T€OMETPUYECKYIO MPOTrPecCHH

IIPY Pa3HbIX COoco0ax 3aaaHus

4.2

BBINOTHATE BBIYHCICHUSI C HCMONb30BaHHEM (OpMysn N-TO ujieHa
apu(METHUIECKON ¥ TEOMETPUIECKON MPOTPECCUIA, CYMMBI TIEPBBIX N

YJICHOB

4.3

I/I3o6pa>1<aTL YJICHBI MoCJaCA0BATCIbHOCTH TOYKaMH Ha

I(OOp,[[I/IHaTHOI\/'I IJIOCKOCTH




4.4

PemraTs 3aa4H, CBA3aHHBIC C YHCJIOBBIMU ITOCJIICAOBATCIBHOCTIMU, B
TOM YHCJIC 3aJa4ud Hu3 peaanoﬁ KHU3HHU (C HCIIOJIB30BaHHUEM

KaJbKYJIATOPA, IIM(PPOBBIX TEXHOIOTHIA)




HNPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUA

7 KJIACC
Kon IIpoBepsieMblii 3JIEeMEHT COePKAHUS
1 Hucna 1 BBIYUCICHUS
JlpoOu OOBIKHOBEHHBIE U JIECATHYHBIC, IEPEX0] OT OJHOU (OPMBI 3aIHUCH
11 napobeit k apyroil. TloHsATHE palMOHANIBHOTO YHCIA, 3alUCh, CPAaBHEHHE,
YIOPAIOYUBAHUE PALMOHATIBHBIX YHCEI
12 Apudmernueckue AeCTBUS ¢ pallMOHATIBHBIMU YUCIaMu. Pemenue 3a1a4 u3
. peabHON NMPAaKTUKU HA 4acTH, Ha ApoOu
13 CreneHp ¢ HaTypajlbHBIM II0Ka3aTeleM: OIIpelesieHue, IpeoOpa3oBaHUe
' BBIpa)KEHUI1 Ha OCHOBE ONpPEIEICHUs, 3a1IMCh OOJIBIINX YUCEl
14 [IporeHThI, 3aITUCh MPOLIEHTOB B BUJIE ApOOW M IPOOH B BHIE MPOIEHTOB.
' Tpu ocHOBHBIE 3a71a91 HA IPOIICHTHI, PEIICHHUE 3a/1a4 U3 PEATbHON MPAKTHKH
5 [IpuMeHeHre TPU3HAKOB JIEIMUMOCTH, pAa3JIOKEHHE HAa MHOXUTEIHU
' HaTypaJIbHBIX YHCEI
16 PeanbHple  3aBMCMMOCTH, B TOM 4Hcle mpsMas u  oOparHas
' PONOPLHUOHATIBHOCTH
2 AnreOpanyeckue BhIpaKeHUS
51 [IepeMeHHBIE, YNCI0BOE 3HAUYCHHE BBIPAKEHUS C IEPEMEHHOM. JlonmycTMBIE
' 3HAa4YeHUs IEPEMEHHBIX
25 [IpencraBneHre 3aBUCUMOCTH MEXIy BEIHYMHAMH B BHIE (OPMYIIHL.
' Beruncnenus o popmynam
23 [IpeoOpa3oBanue OYKBEHHBIX BBIPAXCHHUH, TOXKIAECTBEHHO paBHbIC
' BbIpa)KEHUS
2.4 CBoiicTBa CTENEHU ¢ HATYPaJIbHBIM ITOKa3aTeeM
’5 OnHounensl u MHOroueHsl. CreneHb MHOrowieHa. Cio)xeHue, BIUUTAHUE,
' YMHO>KE€HHE MHOTOUIEHOB
@opMyIlbl  COKPAlIEHHOTO YMHOXXEHHS: KBaJpaT CyMMBI W KBajpaT
2.6 pasHoctu. Dopmyna pa3sHOCTH KBaaparoB. PasiioskeHHe MHOTOYICHOB Ha
MHOXHTEIH




3 YpaBHeHUS
31 VYpaBHEeHHE, KOpEHb YypaBHEHHs, INpaBwia MpeoOpa3oBaHUs ypaBHEHUS,
. PaBHOCUIILBHOCTb YPaBHEHUH
3.2 JIuHeliHOE ypaBHEHHME C OJHOM INEPEMEHHOM, YMCIIO KOPHEH JIMHEWHOIO
' YPaBHEHUs, PELICHUE JIMHEWHBIX YPAaBHEHUU
33 CocraBieHne ypaBHEHHUH 110 yCIIOBUIO 33Ja4i. Perienne TeKCTOBBIX 3a1a4 ¢
' IIOMOUIbIO YPaBHEHUN
3.4 JIunelinoe ypaBHEHHE C IByMs IEPEMEHHBIMU U €T0 Tpaduk
CucremMa IByX JIMHEHMHBIX ypaBHEHHH C JBYMsI MEpEeMEHHbIMU. Perienue
3.5 CUCTEM ypaBHEHUH cIOCOOOM IMOACTaHOBKU. [IpuMepsl perieHust TEKCTOBBIX
3a/1a4 C IOMOIIBIO CUCTEM YPaBHEHHUU
4 Koopaunats! u rpaduku. OyHkuun
4.1 KoopaunaTa Touku Ha npsiMoi
42 YucnoBsle NPOMEKYTKH. PaccTossHME MeXAY IByMs TOUKAMH KOOPAMHATHOM
' MpAMOM
43 IIpsamoyromnbHas cucrema koopauHat, ocu OX u Oy. AGcuucca u opauHaTa
' TOYKHM Ha KOOPJMHATHOM TJIOCKOCTH
W [Tpumeps! rpadukoB, 3agaHHBIX Gopmynamu. UrteHue rpadukoB peansbHBIX
' 3aBUCUMOCTEN
4.5 [Tonstue Gpynkuun. I'papuk Gpynkumu. CorcTBa QyHKIHIA
4.6 Jluneiinas ¢pynkuus, e€ rpaduk. ['paduk pynkuum y = [X|
A7 I'paduueckoe penieHre NTHHEHHBIX YpaBHEHWH M CHUCTEM JIMHEHWHBIX
' ypaBHEHUI
8 KIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COACPKAHUSA
1 Yucna 1 BBIYUCIICHUS
11 KBanpatHsiit kopeHbp u3 uyucia. IloHatue o0 uppanyoHadbHOM YHCIIE.
' JecsaTuunble npuoOInKEHNsI UPPALIMOHAIBHBIX YHCET
CpoiicTBa apupMeTHYECKHX KBAJPATHBIX KOPHEH M WX NpPUMEHEHHE K
1.2 peoOpa3zoBaHUIO YHCIIOBBIX BBIPaXCHU u BBIUHCIICHUSIM.
JlelicTBUTENIbHBIC YHCIIA




1.3 CrerneHb ¢ 1eTbIM TIOKa3atesieM U e€ cBoiicTBa. CTaHmapTHas 3aliCh YHUCIIa
2 Anrebpandeckre BBIPAKCHHS

91 KBagparuslii TpEXwieH, pasiloKEHHE KBaApaTHOIO TPEXWIEHAa Ha
' MHOXHTEIH

2.2 Anrebpaunueckas 1poos. OCHOBHOE CBOMCTBO airedpandeckoit 1podu

2.3 CrnosxeHue, BBIYMTaHUE, YMHOXKEHUE, IeTIeHUE anreOpandeckux apooei

24 PanmonansHbIe BRIpaXXEHUS U UX MPE0Opa30BaHUe
3 VYpaBHEHUs U HEpaBEHCTBA

31 KBanpatHoe ypaBHeHHMe, ¢opMmylia KOpPHEH KBaJpaTHOrO YypaBHEHUS.
' Teopema Buera

3.2 Pemenue ypaBHeHuUH, CBOAAIIMXCA K JIMHEWHBIM U KBaJPAaTHBIM

3.3 [Tpocreiime ApoOHO-pallOHATIBHBIE YPAaBHEHHS

I'padnueckas MHTEpHIpeTalUs YpaBHEHUH ¢ ABYMS IEPEMEHHBIMU M CUCTEM
3.4 JMHENWHBIX YPaBHEHUI ¢ IBYyMs NepeMeHHbIMU. [Ipumepsl perenus cucreM
HEJIMHEHHBIX YpaBHEHUH C IBYMsl I€PEMEHHBIMU

3.5 Pemenne TekCTOBBIX 3a1a4 anreOpandecKuM CTIocoO0M

3.6 YucnoBbie HEPAaBEHCTBA U MX CBOWCTBA

3.7 HepaBeHcTBO ¢ 01HOM ITEpEMEHHON

3.8 PaBHOCWIIBHOCTH HEPAaBEHCTB

3.9 JIuHeitHbIe HEpaBEHCTBA C OJJHOM MTEPEMEHHOM

3.10 Cuctembl TUHEHHBIX HEPABEHCTB C OJHOU IMEPEMEHHON
4 OyHKIUN

41 [Tonstue ¢Qynkuun. OOMacTh oONpeaeneHUus] M MHOXKECTBO 3HAYEHUI
' ¢ysakuuu. CriocoOsI 3aaHus QyHKIUN

4.2 I'padux ¢pynkuuu. Yrenue cBoicTB GyHKIMU 1O €€ rpaduky

4.3 [Tpumeps! rpadukoB GyHKLUH, OTpaKAIOLINX pealbHbIe MPOIECCHI

44 @OyHKIMM, ONHUCHIBAIOIIME MPSAMYI0 U OOpaTHYIO HPONOPLUOHAIbHbIE
' 3aBUCUMOCTH, UX Irpaduku

4.5 OyHKIMHU Y =X? Y = X’

4.6 GOyukuun y = [1X, Y = |x|

4.7 I'paduueckoe penieHre ypaBHEHUH U CUCTEM YpaBHEHUH

9 KVIIACC




Kon

IIpoBepsieMblii JJ1eMEHT COAEPKAHMS

1 Yucna v BIYUCICHUS
11 ParonaneHble YMcna, WppanyoOHANbHBIE YHCIA, KOHEYHBIE M OECKOHEUHBIC
. JECATUYHBIE IPOOH
MHOXeCTBO ~ IEUCTBUTEIBHBIX  YHCEN, JCUCTBUTENBHBIE 4YHMCIA  KaK
T OecKOHEeUHbIe JAecATUYHBIE ApoOu. B3auMMHO O0JHO3HAYHOE COOTBETCTBUE
' MEXJY MHOXECTBOM JCHCTBUTENBHBIX YHCEI WU KOOPIMHATHOW HPSMOM.
CpaBHEHME AEHUCTBUTEIBHBIX YHCEIT
1.3 ApudmeTnaeckue AEHCTBUS C JCHCTBUTEILHBIMU YHCIAMHA
W3mepenus, npubinxeHusi, oeHKU. Pa3Mepbl 00bEKTOB OKPYIKaIOLIEro MUpa,
14 JUIMTEILHOCTh IPOLECCOB B OKpy»KarouiemM mupe. [IpubnnmxéHHoe 3HaueHHe
' BEJIMYMHBI, TOYHOCTH NpuOIIkeHust. Okpyrienue uncen. [Ipukuaka u oeHka
pE3yJIbTaTOB BHIYMCIECHUI
2 VYpaBHEHUS U HEpaBEHCTBA
2.1 VYpaBHEHUS C ONHON IEPEMEHHOU
2.2 JIuneitnoe ypaBHeHue. Pemenue ypaBHeHUH, CBOJAIIUXCS K TUHEUHBIM
2.3 KBagpatHoe ypaBHeHue. Penienre ypaBHeHNH, CBOAAIIMXCS K KBaJIPAaTHBIM
24 bukBanpatHoe ypaBHeHue. [IpuMmepsl pelleHHs ypaBHEHHW TpPETbed U
. YETBEPTOU CTEIEHEN Pa3JIOKEHUEM HA MHOKUTEIIN
2.5 Pemienne npoOGHO-paiMOHAIBHBIX YpaBHEHHH
2.6 CucreMsl ypaBHEHUH
2.7 YpaBHEHHE ¢ IBYMs IIEPEMEHHBIMU U €0 Tpaduk
2.8 Pemenue cuctem ABYX JTMHEWHBIX YPaBHEHUH ¢ ABYMs IIEpEMEHHBIMU
29 Pemienue cuctem AByX ypaBHEHHMi, OTHO U3 KOTOPBIX JIMHEMHOE, a APyroe —
' BTOPOM CTEIIEHH
2.10 I'padmueckas uHTEpHIpPETALINS CHCTEMBI YPAaBHEHUH C IBYMS IEPEMEHHBIMH
211 Pemenne TeKCTOBBIX 33724 aNreOpandecKuM crocoooM
2.12 YucnoBble HEPAaBEHCTBA U UX CBOMCTBA
2.13 Pemenue nuHeHBIX HEPABEHCTB C OJXTHOU IIEPEMEHHOM
2.14 Pemenue cucteM TUHEHHBIX HEPABEHCTB C OJHOM IMMEPEMEHHON
2.15 KBanpaTHble HepaBeHCTBa




['padudeckass uHTEpIpEeTAIIUsi HEPABEHCTB U CHCTEM HEPABEHCTB C JIBYMS

2.16
NEePEMEHHBIMU

3 OyHKIUU

31 Ksanpartnunas ¢ysnkums, e€ rpadpuk u cpoiictBa. [lapabGona, KOOpIUHATHI
' BEPIINHBI TapaboJibl, 0Cb CAMMETPUHU TTapadoIIbI

3.2 I'paduxu dpynkmii y=Kkx, y=kx+b u ux cpoiicra

3.3 I'paduku pynkimit y=K/X, y = X° 1 ux cBOHCTBa

3.4 I'paduku pyHKuUMi , 1 UX CBOMCTBA
4 UucnoBsle MOCAEI0BATEIbHOCTH

A1 OmnpeneneHrie U COCOOBI 3aJJaHHUS YMCIIOBBIX TIOCIEI0BATEIBHOCTEH. 3aqaHne
' MOCIIEI0BATEILHOCTH PEKYPPEHTHOU (hopmyiol U popMyIioi N-To dieHa

42 Apudmernueckas mnporpeccus. PopMmynbl N-ro uyjgeHa apuMeTHUECKOM
' IIPOIPECCUU, CYMMBI IIEPBBIX N YWIEHOB

43 ['eomerpuueckass mnporpeccus. @DopMmynsl N-ro 4jaeHa TI'€OMETPUUYECKOHN
' IIPOrPECCUU, CYMMBI IIEPBBIX N YWICHOB

44 N300paxeHne ujaeHOB apu(pMETHUYECKOM U TEOMETPUYECKOM mporpeccuii
' TOYKAMU Ha KOOPAUHATHOW TUIOCKOCTH. JINHENHBIN U SKCIIOHEHIIUATIbHBINA POCT

4.5 Cro’KHBIE TPOLIEHTHI




INPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHMUS K
PE3YVJBTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIBHOM
MNPOI'PAMMBI OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

Kox
NpoBePsAEMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBaHUS K NIPeIMETHBIM pe3yJbTaTaM
OCBOCHHS OCHOBHON 00pa30BaTe/IbHON NMPOrPaMMbl OCHOBHOIO
o0mero oopazoBanus Ha ocHope PI'OC

YMeHue onepupoBaTh MOHITHSIMH: MHOXECTBO, IOJIMHOKECTBO,
ornepanuy HajJ MHOKECTBAMHU; YMEHHUE ONEpHUPOBATH MOHATUSAMU:
rpad, cBs3HBIN rpad, 1epeBo, LUKI, MPUMEHITh UX MPU PEHICHUU
3a1a4; YMEHHME HCIHOIb30BAaTh TIpaUuecKkoe IMpPeACTaBICHUE
MHOJKECTB JUIsl ONHCAHUS PEAJIbHBIX IPOLIECCOB U SIBJIECHUM, IPU

peUICHNHU 3a4a4 U3 APYIrux y‘-Ie6HBIX mpeaMETOB

YMeHue onepupoBaTh NOHIATUSIMHU: ONPEIeICHNEe, aKCHOMa, TEOpeMa,
JIOKA3aTeNbCTBO; YMEHHE pacro3HaBaTh WCTUHHBIE U JIOKHBIC
BBICKA3bIBAHUS, MPHUBOJUTH MPUMEPHl M KOHTPIPHUMEPHI, CTPOUTH

BbICKA3bIBAHUA U OTPULIAHUA BBICKA3bIBaHUH

YMeHue onepupoBaTh MOHATHAMU: HATYPAIbHOE YHCIIO, TTPOCTOE U
COCTaBHOE 4YHUCJIO, JCIMMOCTh HATYPAJIbHBIX YHCEN, IPU3HAKU
JNETUMOCTH, LI€JI0€ YKCII0, MOAYJb YKCIia, OOBIKHOBEHHAS! IPOOh U
JecAaTuYHas ApoOb, CTAaHIAPTHBIM BUJI YKCIIA, PAIIMOHATIBHOE YUCITIO,
UppalMOHAIBHOE YHCIIO, apU(PMETUYECKHN KBaJpaTHBIM KOPEHD;
YMEHUE BBINOJHATH JEHCTBUS C 4YHMCIAMHM, CpaBHUBATb U
YHOOPSIOYMBATh YHMCIA, MPEACTABISATh YHUCIA HAa KOOPAMHATHOU
NpsIMOM, OKPYIJIATh YHUCJA; YMEHHE JIeJaTh MPUKHUIKY M OLEHKY

pe3yjibTaTta BBIYHCIICHUIN

YMeHue oneprupoBaTh MOHATUSMHU: CTEIEHb C LIEJIBIM MTOKa3aTeNeM,
apugMeTHUeCKUl KBaJpaTHbI KOPEHb, MHOTOUJICH, alre0panyeckas
Ipo0b, TOXIIECTBO; 3HAKOMCTBO C KOPHEM HAaTypajbHOW CTEHEeHH
OoJbIlle €IUWHUIBI;, YMEHHE BBIIIOJHATH pacué€rel Mo Gopmyiam,
npeoOpa3oBaHus LEJbIX, JAPOOHO-PALIMOHAIBHBIX BBIPAXKEHUN U
BBIPAXXEHHUM C KOPHIMH, pPa3jIoKEHUE MHOTOWIEHA Ha MHOXHTEIH, B
TOM 4YHCIIE C HCIOJIb30BaHUEM (OpMyn pa3sHOCTH KBaApaToB M

KBaJpaTa CyMMBI U pa3HOCTH




YMmeHue onepupoBaTh MOHITUSMU: YACIOBOE PABEHCTBO, YPABHEHUE
C OJHOW MNEPEMEHHOW, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C
MEPEMEHHOM; YMEHUE pEelIaTh JIMHEWHbBIE U KBAIPATHBIE YPAaBHEHUS,
JIPOOHO-pAIMOHATBHBIE YPABHEHUSI C OJHOM MEPEMEHHOM, CHCTEMBI
JIBYX JINHEHHBIX YPaBHEHHI, TUHEWHbIC HEPABEHCTBA U UX CUCTEMBI,
KBaJ[paTHbIE W JIPOOHO-pAIlMOHAIBHBIE HEPAaBEHCTBA C OJHOM
MIEPEMEHHOM, B TOM YHUCJIE IPU PELIEHUH 33/1a4 U3 APYTUX IIPEAMETOB
M TPAKTHYECKUX 3a7ay; YMEHHUE HCMOJIb30BaTh KOOPAWHATHYIO
OPSIMYI0O U KOOPAMHATHYIO TUIOCKOCTh IS M300pa)KEHUS pEeIIeHHM

YPaBHEHHUI, HEPABEHCTB U CUCTEM

YMeHHe oneprupoBaTh MOHATUSAME: QYHKIUS, TpaduK QyHKIIUA, HYITH
(GYHKINW,  TPOMEXKYTKH  3HAKONOCTOSIHCTBA,  MPOMEXYTKH
BO3pacTaHus, yObIBaHWs, HaWOOJbIlee W HAaWMEHbIIEe 3HAUCHHUS
byHKINY; yMEHHE ONEpPHPOBATh  TOHSATHIMH: npsiMast
IPOTIOPINOHATIBLHOCTb, TIMHEWHAs (PYHKINS, KBagpaTUIHas (PyHKITHS,
oOpaTHass MPONMOPLIMOHATIBLHOCTH, Mapabosa, rumepdosia; yMEHHe
ctpouth rpaduku  (GYHKUMH, UCHONB30BaTh rpaduku 7
OTpe/ieIeHUs] CBOMCTB INPOLIECCOB M 3aBUCUMOCTEH, JIs pelICHHs
3a/la4 U3 JpYyTruxX y4eOHBIX MPEeIMETOB U PeabHOM KU3HU; YMEHUE

BBIpAXKaTb (I)OpMYJ'IaMI/I 3aBUCHUMOCTHU MCKAY BCIMYNHAMU

Ymenue OTepupoOBaTh MOHSITUSIMH: MOCIE0BATEIbHOCTH,
apupmeTHueckas W T€OMETpUYecKas IMpPOrPEecCUu; yMEHHE
MCIIOJIb30BaTh CBOWMCTBA MOCIEA0BATENbHOCTEHN, HOPMYIIBI CYMMBI U
o01iero wieHa Mpy pelIeHUH 3a/iad, B TOM YHUCJE 33Jad U3 JAPYTHX

y4eOHBIX IPEIMETOB U PEaIbHOM KU3ZHU

YMeHue pemath 3a7jauM pa3HbIX THUIOB (B TOM YHCII€ Ha MPOLIEHTHI,
JOJM W 4YacTd, JIBW)KEHHE, padoTy, IEHy TOBAapOB M CTOMMOCTh
MOKYTIOK M YCJIYT, HAJIOTH, 3a/1a4 U3 00JIaCTH yIpaBIEHUS JINIHBIMU
U CeMEHHbIMM (HUHAHCAMH); YMEHHE COCTaBISATh BBIPAKEHUS,
YPaBHEHUsI, HEPAaBEHCTBA U CHUCTEMBI II0 YCJIOBHUIO 3aJayH,
HCCIIEI0BaTh MOJTYYEHHOE PEIICHUE U OLIEHUBATh MTPABIONO000HOCTD

MMOJIYYCHHBIX PC3YyJIbTATOB

YMeHue onepupoBaTh MOHATUAMU: GUTYpA, TOUKA, OTPE30K, MpsAMas,
ayd, JIOMaHasl, yroi, MHOTOYTOJIbHHUK, TPEYTrOJbHUK,

PaBHOOEIPECHHBIN u PaBHOCTOPOHHMI TPEYTroJIbHUKH,




NPSIMOYTOJIbHBIN TPEYrOJbHUK, MEJHaHa, OUCCEeKTpHca U BbBICOTA
TPEYTOJIbHUKA,  YETBIPEXYTOJBHHUK,  IapajuieJiorpaMM,  poMmo,
IpPSMOYTOJIBHUK,  KBajgpaT, Tpamenus; OKPYXHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C NPOCTPAHCTBEHHBIMH (HUTypamu;
YMEHHE pelaTh 3a/1a4d, B TOM YHUCJIE U3 IOBCEJIHEBHOM >KM3HU, Ha
HAaXOK/JICHUE N'€OMETPUUECKUX BEIUYUH C IPUMEHEHUEM U3Y4YEHHBIX

CBOMCTB GUryp u pakroB

10

YMeHue omnepupoBaTh MOHATUAMHU: PaBEHCTBO (UIYp, PABEHCTBO
TPEYTOJIbHUKOB; MapajljelIbHOCTh U NEePHEHAUKYISIPHOCTh NPSMBIX,
yrojl MEXIy MpsMbIMH, NEPIEeHAUKYISp, HAKIOHHAs, NPOEKLHUs,
nogobue  ¢uryp, THOAOOHBIE  TPEYrOJbHUKH,  CUMMETPHS
OTHOCHUTEJIBHO TOYKH M NPSIMON; YMEHHE paclo3HaBaTb PAaBEHCTBO,
CUMMETpUIO M mojxobue  Quryp,  NapajiebHOCTh U

NEPNEHAUKYISIPHOCTD MIPSAMBIX B OKPYKAIOLIEM MUPE

11

YMeHue omnepupoBaTh MOHATHSAMH: JJUHA, PACCTOSIHUE, YTOJ
(BeJIMYMHA YIJIa, CHHYC U KOCHHYC yIJla TpeyroJibHHMKa), IJIOLA/b;
YMEHHE OLICHUBAThH Pa3MepPhI IPEIMETOB H O0BEKTOB B OKPYKAIOIIEM
MHUpE; yMEHHE NPUMEHATh (GOPMYJIBI TMEepUMETpa U IUIOMIAIH
MHOI'OYTOJIbHUKOB, JUIMHBI OKPY>KHOCTU U IUIOLIAAM Kpyra, oobema
IPSIMOYTOJIBHOTO MapajuleenuIea; yMEHUE IPUMEHATh IPU3HAKU
paBeHCTBA TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYIOJbHUKA,
teopemy Iludaropa, TpUroHOMETpUYECKHE COOTHOUICHUS IS

BBIYMCIICHUS] JJIMH, PACCTOSIHUM, TJIOIIAAeH

12

YMenune wu3o0Opaxarb Iulockue GUrypsl M HUX KoMOWHanuw,
IPOCTPAHCTBEHHbIE (UIYpPBl OT PYKH, C IOMOIIBI0 YEPTEKHBIX
MHCTPYMEHTOB M D3JIEKTPOHHBIX CPEACTB IO TEKCTOBOMY WU

CUMBOJIbHOMY OITMCAHUTIO

13

YMeHue OIICpHUPOBATH INOHATUAMU: MPAMOYIrOJibHad CHUCTCMaA
KOOpAWHAT, KOOpAWHATBI TOYKH, BCKTOP, CyMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpPAa Ha YHCJIO, CKaJIAPHOC IIPOU3BCACHUC
BCKTOPOB; YMCHUC HCIIOJIb30BAaTh BCKTOPbI W KOOPAWHATBI JJIA
MNPEACTABJICHUA JAaHHBIX W PCIICHUA 3a/ia4, B TOM YUCIIC U3 APYTUX

y4eOHBIX PEIMETOB U PeabHOM KUZHU

14

YMeHue omnepupoBaTh TMOHSATUSMU: CTOJIOMKOBBIE M KPYrOBBIE

JarpaMMmbl, TaOJMIBI, CpeaHee apuMeTHYecKoe, MeauaHa,




HauOoJbIlIee U HaUMEHbIIIee 3HAUCHUS, pa3Max 4YHCIOBOro Habopa;
YyMEHHE U3BJEKaTh, WHTEPIPETUPOBaTh M  NpPeoOpa3oBbIBAThH
uHbOpMalMIO, TPEICTaBICHHYI0 B TaOiauIlax M Ha Juarpammax,
OTPaKAIOIIYI0 CBOWCTBA M XapaKTEPUCTUKU PEAIbHBIX IPOLECCOB U
ABJICHUM; yMEHHE paclo3HaBaTh W3MEHYMBBIE BEJIMYMHBI B

OKpYXKaIoIIeM MHpPE

15

YMeHue onepupoBaTh HMOHATHAMM: CIy4YalHBIM ONBIT (CITydalHBIN
AKCIIEPUMEHT), JJIEMEHTapHOE COOBITHE (dJIEMEHTApPHBIA HCXOJ)
CIIy4ailHOro OIbITa, CIy4yailHOe COOBITHE, BEPOSTHOCTH COOBITHUS;
yMEHHE HAaXOAWUTh BEPOSTHOCTH CIy4YaWHBIX COOBITHI B OIBITaX C
PaBHOBO3MOXHBIMU 3JI€MEHTAPHBIMU COOBITHSIMU; YMEHHE pellaTh
3aJla4yd METOJOM OPraHMW30BaHHOTO Iepedopa U C HCIOJIb30BAHUEM
IpaBWJia YMHOKEHUS; YMEHUE OLEHUBATh BEPOSATHOCTH PEATIBHBIX
COOBITUH U SIBIEHUH, IOHUMATh POJIb MPAKTUUECKH JTOCTOBEPHBIX U
MaJOBEPOSITHBIX COOBITUH B OKpPYXAIOIIEM MHpPE M B JKU3HU;
3HAKOMCTBO C TOHATHEM HE3aBUCHMBIX COOBITHIA; 3HAKOMCTBO C

3aKOHOM OOJIBIINX YUCEI U €r0 POJBIO B MaCCOBBIX SABJICHUAX

16

YMeHue BbIOMpaTh MOAXOASIIMNA W3YYEHHBIH METOJ AJ PEIICHUS
3a/lau¥, TPUBOJUTH MPUMEPHl MaTEMAaTHYECKHX 3aKOHOMEpPHOCTEH B
MPUPOJE U KU3HH, PACTIO3HABATH MPOSBICHUE 3aKOHOB MaTEMaTUKU
B HCKYCCTBE, OIMCHIBATH OTJENIbHBIC BBIIAIONIMECS PE3YJIbTAThI,
MOJTyYeHHBIE B XOJI€ Pa3BUTHUSI MaTEMaTUKU KaK HayKd, IPUBOJIUTH
OpUMEphl  MaTeMaTHYEeCKHMX OTKPBITHM M HUX  aBTOPOB B

OTEYECTBEHHOW U BCEMUPHON NCTOPHUH




HEPEYEHD 2JIEMEHTOB COAEPKAHUSA, TPOBEPAEMBIX HA OI'D
IHO MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMEHT CO/IePKAHUS

1 Uucna 1 BIYUCICHUS

11 Harypanbnsle u nensie yncina. [Ipu3Haky enMMOCTH HEIbIX YUCE

1o OOBbIKHOBEHHBIE W JI€CATHUYHBIE  ApoOM, TPOLEHTH, OECKOHEYHbIE
' TepUONIECKUE POOH

13 Pannonanehpie uncna. Apudmernyeckue omepandd € palUdOHAIBHBIMU
' yHclIaMu

14 JleiicTBuTenpHble yucia. Apu(MeTHUYECKHE ONEepaluu ¢ JEeHCTBUTEIbHBIMU
' YyHCcliaMu

L5 [MpubnmxEHHBIE BBIYMCICHHS, TPABWIA OKPYTJICHUS, MPHUKHIKA M OICHKa
' pe3yJyibTaTa BBIYMCIECHUN
2 AnreGpanueckue BbIPaKCHHUS

2.1 BbykBeHHbIE BbIpakeHUs (BBIPAKEHUS C IEPEMEHHBIMHU )

25 Crenenp c nenslM IokasarenaeM. CTeleHb C palUOHAJIbHBIM IIOKAa3aTEJIEM.
' CBolicTBa CTENIEHU

2.3 MHoroueHs!

24 Anrebpanueckas 1poOb

’E Apudmernueckuii  KopeHb  HaTypainbHOM  cremeHu.  [leiictBus ¢
' apu(MeTHYECKUMH KOPHIMHU HaTypajbHOM CTeNeHn
3 YpaBHEHUS ¥ HEPABCHCTBA

31 Lenple u npoOHO-panoHanIbHBIE ypaBHEHUs. CHUCTEMBI U COBOKYITHOCTH
' ypaBHEHUH

39 Hensle u apoOHO-panmoHanbHble HepaBeHCTBA. CHCTEMBI M COBOKYMHOCTH
' HEpaBEHCTB

3.3 Pemrenue TeKCTOBBIX 33124
4 YucnoBble MOCIE0BATEIBHOCTH

4.1 ITocnenoBaTeabHOCTH, CIIOCOOBI 3aaHHs MOCIIEA0BATEILHOCTEN




ApudmeTrnueckass M TreoMeTpuyeckas mporpeccur. Dopmyna  CIOKHBIX

4.2
MIPOIICHTOB
5 OyHKIHUU
OyHkusa, crnocodsl 3amanus  GyHkmuu. [paduk  dyHkuuu. OO6IacTh
orpezesieHus: U MHOKecTBO 3HaueHul pyHkuun. Hynm pynkuun. [pomexyTku
5.1. 3HAKOMOCTOSHCTBA. [IpOMeXyTKHM MOHOTOHHOCTH (PYHKUIMH. MaKCUMyMBbl U
MUHUMYMBI (pyHKIMH. HaumOosbliee 1 HauMeHbllee 3HaueHHE (PYHKIUH Ha
POMEKYTKE
6 Koopaunatel Ha mpsiMOM U TIJIOCKOCTH
6.1 KoopaunaTthHas npsimas
6.2 JlexapTOBBI KOOPAMHATHI Ha MIOCKOCTH
7 I'eomeTpus
7.1 I'eomeTpuueckre GuUrypsl ¥ UX CBOHCTBA
7.2 TpeyronapHuK
7.3 MHOTOYTOJIBEHUKH
7.4 OKpyY>KHOCTb U KpYyT
7.5 N3mepeHne reoMeTpuyeCKuX BEINYNH
7.6 BekTopsl Ha IIOCKOCTH
8 BeposSTHOCTh M cTaTUCTHKA
8.1 OnwucarenpHas CTaTUCTUKA
8.2 BeposTHOCTB
8.3 KombOunaTopuka
8.4 MHoxecTBa
8.5 I'pader




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU

HUHTEPHET






