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HOACHUTEJIBHAS 3AIIMCKA

Anre0Opa SBISETCA OJHWM W3 OIMOPHBIX KypCOB OCHOBHOTO OOIIEro
oOpa3oBaHusA: OHa OOECHEYMBAECT W3Y4YEHUE JPYIHMX JUCHUIUIMH, Kak
€CTECTBEHHO-HAYYHOT0, TaK H TyMaHUTapHOTO IIUKJIOB, €€ OCBOCHHE
HEOOXOMMO IS TPOJOJDKEHUsS OOpa3oBaHHWs W B TIOBCEAHEBHOW IKU3HM.
PazButne y oOyd4aronmuxcsi HaydHBIX MPEACTABICHHA O TPOUCXOKICHUU H
CYIIHOCTU aire0pandyeckux abCTpakIuid, Cloco0e OTpaKEHUsI MaTeMaTHUYEeCKON
HAyKOH SIBIICHUH W MPOIIECCOB B MPHUPOJIE U OOIIECTBE, POJIU MATEMATHUECKOTO
MOJCIIMPOBAaHUS B HAyYHOM T[IO3HAHMM W B TMPAKTUKE CIOCOOCTBYET
(GOpMHpPOBaHUIO  HAYYHOTO  MHPOBO33PCHHS M KAa4yeCTB  MBIIUICHHS,
HEOOXOJIUMBIX Il  ajJanTalldid B COBPEMEHHOM ITM(GPOBOM  OOIIECTBE.
N3yuyenue anreOpnl oOecrieunBaeT pa3BUTHE YMEHUs HaOJI0/1aTh, CPAaBHHUBATH,
HAXOAUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTUYHOCTH MBIIIUICHHS, CIIOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBATh CBOW JCHCTBHUS M BBIBOABI, ()OPMYITHPOBATH
yrBepkaeHuss. OCcBoeHHE Kypca anreOpbl o0ecreuynBaeT pa3BUTUE JIOTHYECKOTO
MBIIIJICHUST OOYYarONIUXCS: OHHM HCIIONB3YIOT JISAYKTHUBHBIC M WHIYKTHBHBIC
paccyaeHusi, 0000IIeHue U KOHKPETU3AIUI0, a0CTparupoBaHWE U aHAJIOTHIO.
OOyuenue anreOpe mpeanosiaracT 3HAYUTEIBHBIM OOBEM CaMOCTOSTEIBHOU
JCATEIBHOCTH OOYYAIOIIUXCS, TOITOMY CaMOCTOSATEIBHOE PCIICHHE 3aj]1a4
SIBJIICTCS peau3anuei 1eATeIbHOCTHOTO MTPUHITUIIA 00 yUCHHS.

B crpykType mporpammbl yueOHOro Kypca «Anredpa» Juisi OCHOBHOTO
obmero oOpa3oBaHHS OCHOBHOE MECTO 3aHMMAIOT  COJEPKATEIBHO-
MeTonuYeckue JuHUU: «YUucima U BBIYMCIECHUS», «AJreOpanyeckue
BBIp@KEHUS», «YpaBHEHUS U HepaBeHCTBa», «Dynkuummy. Kaxmas u3 3THX
coJiepKaTeIbHO-METOJIMYECKUX JIMHUM pa3BUBAEeTCS Ha MPOTSKEHUU TPEX JIEeT
U3YYEeHHs Kypca, B3aUMOJICUCTBYS C IPYTMMU €ro JUHUAMHU. B Xo1e u3yueHus
y4eOHOro Kypca OOy4arlolmuMcs TPUXOAUTCS JIOTUYECKH  PacCykAaTh,
UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B CBSI3U € 3TUM B Mporpammy
yueOHOro Kypca «Anredpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI  JIOTHKH,
IPE/ICTaBIICHHBIE BO BCEX OCHOBHBIX pa3jiesiax MaTeMaTH4YECKOro oOpa3oBaHUsA
U CIOCOOCTBYIOIIME OBJAJCHUIO OOYYaIOIMMHUCS OCHOB YHHBEPCAIBHOTO
MaTeMaTU4ecKoro si3bika. CopepKaTeNnbHOW M CTPYKTYPHOM OCOOEHHOCTHIO
y4eOHOro Kypca « Anredpay SBISETCS €ro HHTETPUPOBAHHBINA XapaKTep.

Copnepxanune nuHUM «YuWcClia W BBIYUCICHUS» CIY>KUT OCHOBOM st
JaNbHEWIIEr0o  W3Y4YeHHs  MAaTeMaTHKH, CIOCOOCTBYET  pa3BUTHIO Yy
oOydJarommxcs  JOTHYECKOTO  MBIIIICHUS,  (OPMHPOBAHUIO  YMEHUS
MOJI30BATHCSl AITOPUTMAMH, a TAKXKE MPUOOPETCHHUIO MPAKTUIECKUX HABBIKOB,
HEOOXOMUMBIX NJiIsi TOBCEJHEBHON >KM3HU. Pa3BuTHE TOHATHS O dYHCIE Ha
YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS CBS3aHO C pAlMOHAIBHBIMH M
UppAllMOHANBHBIMA ~ YHCIIaMH,  (OPMUPOBAHHEM  TPEACTABICHHA O
JICUCTBUTEIILHOM YHCIIC. 3aBEpIICHUE OCBOCHUS YHCIOBOW JMHUHM OTHECEHO K
cpeaHeMy o01ieMy 00pa3oBaHHUIO.

Conepxanve JAByX anreOpadeckux JUHUN — «AnreOpanyeckue
BBIPAKEHUS» U «YPaBHEHHUS M HEPABEHCTBA» CIOCOOCTBYET (DOPMUPOBAHUIO Y
OoOydJarommxcs MaTEeMaTHYECKOTO ammapara, HEOOXOJUMOTO ISl pelIeHUs
3alad MaTeMaTHK{, CMEXKHBIX MPEIMETOB M TMPAKTHKO-OPUEHTUPOBAHHBIX
3amauy. Ha ypoBHEe OCHOBHOTO o00ImIero ooOpa3oBaHusi y4eOHBIH MaTepuant
TPYNIUPYETCS BOKPYT PAlMOHAIBHBIX BBIpAXKEHUH. AnreOpa IEeMOHCTPHUPYET
3HAYEHWE MATEMATHUKH KaK S3bIKa JIJIST TOCTPOCHHSI MAaTEMAaTHYECKUX MOJIEICH,
OTIMCaHMsI TIPOIECCOB U SBJICHUH peaqbHOTO Mupa. B 3agaun oOyueHus anredpe



BXOJIAT TAaKXKe JajbHeillllee pa3BUTUE AJITOPUTMUYECKOIO  MBILUICHHUS,
HE00XO0IMMOTr0, B YACTHOCTH, JUIsl OCBOCHHSI Kypca MHPOPMATUKH, U OBJIAJICHUE
HaBbIKaMH JE€IYKTHUBHBIX paccyxxiaeHuil. [IpeoOpa3zoBaHue CUMBOJIBHBIX (pOpM
CIOCOOCTBYET Pa3BUTHUIO BOOOpa)KEHUs, CIOCOOHOCTEM K MAaTeMaTUYECKOMY
TBOPYECTBY.

Copepxxanne  (QyHKUMOHAIBHO-TPA(PUUYECKON JUHUM  HAILIEJIEHO HA
MOJIydeHHe OOydYalolMMHUCA 3HAaHUM O (QYHKOUSAX Kak  BakHeHIein
MaTeMaTUYecKOil MOJENHU ISl ONUCAaHUS M HUCCIEAOBAHMS Pa3HOOOpa3HbIX
MpOLIECCOB M SBIEHUWH B mpupoje u obuiectBe. M3yuenue Marepuana
CIIOCOOCTBYET Pa3BUTUIO Yy OOYYAIOIIMXCS YMEHHS HCIOJb30BaTh Pa3IUYHbBIC
BBIpPAa3UTENbHBIE CPEACTBA SI3bIKA MATEMAaTHKU — CJIOBECHbIE, CUMBOJIMUYECKUE,
rpaduueckre, BHOCUT BKJIaJ B (GOpPMHpPOBAHUE TMPEACTABICHUN O pOIH
MaTEMaTUKU B PA3BUTHU LIUBUIIN3ALIUU U KYJIBTYPHI.

CornacHo ydeOHOMY IuUlaHy B 7-9 Kiaccax M3ydyaercsi y4eOHbIH Kypce
«Anredpay», KOTOPBIA BKJIIOYAET CIAEAYIOIINE OCHOBHBIE pa3/ieibl COACPKAHMUS:
«Yucna u BBIYUCICHUS», «ANreOpanyeckue BBIPAXKEHUS», «YpaBHEHUS U
HEPAaBEHCTBa», «DYHKITUNY.

Ha wusyuenue ydeOHOro Kypca «Anrebpa» orBoautca 306 yacos: B 7
kiacce — 102 yaca (3 gaca B Hezento), B 8 kinacce — 102 yaca (3 vaca B Hefienio),
B 9 KJacce — 102 yaca (3 gaca B HEJIENI0).



COIEPKXAHUE OBYYEHUA
7 KIIACC

Yuciaa v BbIYMCICHUS

Hpo6u OOBIKHOBEHHBIE U JIECSITUYHBIE, IEPEXO] OT OAHOU (HOPMBI 3aMUCH
npobeit k gapyroil. IloHATHE palMOHANBHOTO 4YHCJA, 3alHCh, CpPaBHEHHE,
yIOPSIOYMBAHUE pAlMOHATBHBIX uHcell. ApupMeTudeckue JeUCTBUS C
palMOHANBHBIMYA YHCIIaMU. PellieHue 3a1ad W3 peaibHOM MPakTUKU Ha 4YacTH,
Ha JIpoOHu.

CrerneHb ¢ HaTypaldbHBIM IOKa3aTEJIEM: OIpejesieHne, MpeoOpa3oBaHue
BBIPDOXKCHUN Ha OCHOBE OIpECCHUs, 3amuch OONbIuX uucen. IIpoiueHTsl,
3aMuCh MPOIEHTOB B BHUJE APOOU M APOOU B BUJE MPOIEHTOB. Tpu OCHOBHBIC
3a7]a4u Ha MPOLICHTHI, PEIICHUE 3a]]a4 U3 PeaIbHON MPAKTUKHU.

[IpumeHeHnE TPU3HAKOB JACIUMOCTH, PA3JIOKEHUE HAa MHOKUTEIH
HaTypaJbHbIX YUCEIL.

PeanbHple  3aBUCMMOCTH, B TOM 4HCle TmpsMmas ©  oOpaTHas
PONOPIIMOHATIBHOCTH.

AJire0panyvecKune BbIPasKeHH s

IlepemeHHble, YUCIOBOE 3HAYECHUE BBIPAXKEHUS C  MEPEMEHHOM.
JlonycTuMble 3HauYeHUs nepeMeHHbIX. [IpeacTaBiieHME 3aBUCUMOCTU MEXIY
BenuYMHaMH B Buje (Gopmynbl. Beraucienus no dopmynam. [Ipeodpazoanue
OYKBEHHBIX BBIPOKCHUH, TOXJICCTBEHHO paBHbIC BBIPAXECHUS, IIpaBUiia
npeoOpa3oBaHUsi CyMM M TPOU3BEICHUM, MpaBWia pPacKpbhITUS CKOOOK U
NpUBEICHUS TOJJOOHBIX ClIaraeMbIX.

CBoIICTBa CTENIEHU C HATYypaJIbHBIM ITOKA3aTEIIEM.

OnHowrensl u  MHoroujeHol. CreneHb MHoroujeHa. (CrokeHwue,
BBIUMTAHUE, YMHOKEHUE MHOTOWICHOB. @OpMYJIbI COKPAIIEHHOTO YMHOKECHUS
KBaJAparT CyMMbl M KBajgpaT paszHoctu. Dopmyna pa3HOCTH KBaApaToB.
Pa3noxeHre MHOTO4JI€HOB HA MHOKHUTEH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHUe, KOpEeHb ypaBHEHUS, MpaBuja MpeoOpa3oBaHUs ypaBHEHHS,
PaBHOCUJIBHOCTh YPaBHEHUH.

JluHelHOE ypaBHEHUE C OJTHOW IMEPEMEHHOW, YUCIIO KOPHEH JIMHEWHOTO
ypaBHEHUSA, pEILICHUE JUHEWHBIX ypaBHeHUH. CocCTaBlIeHHE YpaBHEHMM IO
YCIJIOBHIO 3a7a4M. PenieHne TeKCTOBBIX 3a/1a4 C IOMOILBIO YPaBHEHUH.

JluneitHoe ypaBHEHHE C NByMs TEpeMEHHBIMU M ero rpaduk. Cucrema
JIBYX JIMHEHMHBIX YpPaBHEHHM C JBYMs IN€peMEHHbIMU. Pemienue cucrem
ypaBHEHUI CrOCOOOM TOACTaHOBKHU. [IpuMepsl perieHus TEKCTOBBIX 3a7ad C
MMOMOIIIBIO CHCTEM YPABHEHHI.

DyHKIUMN

Koopaunara touku Ha npsmon. YwucioBsle npomexyTku. PaccrosHue
MEXIY JBYMSI TOUKAMU KOOPJIMHATHOMW MPSIMOMU.

[TpsimoyronbHas cuctema koopausaat, ocu OX u Oy. AGciucca U opauHaTa
TOYKM Ha KOOPAWHATHOW TuIOCKOCTH. [lpumepsl TpadukoB, 3aTaHHBIX
(opmysamu. Urenune rpadukoB peanbHbIX 3aBucMMocTeil. [loHsTre dyHKUmH.
I'papux Qynkuun. CsoictBa QyHkumid. JluxedHas ¢yHkuus, e€ rpaduk.
I'papux ¢ynkumn y = [x|. I'paduueckoe pelieHHE JMHCHHBIX ypaBHCHHH W
CUCTEM JIMHEUHBIX YPaBHEHUH.

8 KIIACC



Yucaa v BbIYMCICHUS

KBaapatHelii kopeHb u3 umcna. llondarue o0 HppalMOHATIBLHOM 4YHUCIE.
Jecsatnunblie NpUOTKEHUS UPpalMOHAIBHBIX YUCElL. CaoiicTBa
apuMETHUECKUX KBAJPATHBIX KOPHEH W WX MPUMEHEHUE K MPeoOpa3OBaHUIO
YHUCJIOBBIX BBIPAXKEHUIN U BBIYUCICHUSIM. J[€MCTBUTENBHBIE YUCIIA.

Crenenp ¢ nenplM mnokasareneM M e€ cBorcrBa. CTaHOapTHas 3alKCh
qyucIa.

Anrebpanueckue BoIpaKeHUIAJIreOpandeckue BbIpaskeHusl

KBanpatubiii TpEXwieH, pa3loKeHUE KBAAPaTHOTO TpEXWIeHAa Ha
MHOKUTEJIH.

Anrebpanueckas ApoO6b. OCHOBHOE CBOWCTBO ajireOpanveckoil JpoOu.
CnoxxeHue, BBIYMTAHUE, YMHOXEHHUE, JCJIICHHE alreOpanyeckux ApooOei.
PanrionanbHbIe BRIpAXKECHHS U UX TIPeoOpa3oBaHUE.

YpaBHEHHUs U HEpAaBEHCTBAY paBHEHHMS M HEPABEHCTBA

KBagpatHoe ypaBHeHue, ¢Gopmylia KOPHEW KBaJIpaTHOIO YpaBHEHHS.
Teopema Bwuera. PemieHue ypaBHEHUN, CBOISIIIMXCSA K JIMHEHHBIM U
kBazipaTHbIM. [IpocTeiiiine qpoOHO-pallioOHaTbHbIE YPABHEHUSI.

I'paduueckass wHTEeprnperanus ypaBHEHUU C ABYMs NEPEMEHHBIMH H
CUCTEM JIMHEMHBIX YpPaBHEHHMI C AByMs nepeMeHHbIMU. [IpuMmepsl pemieHus
CUCTEM HEJIMHEMHBIX YPABHEHH C IBYMS IEPEMEHHBIMH.

Pemenue TeKCTOBBIX 3a/1a4 anredpandyeckiuM CrocoOoM.

YucioBele HEpaBeHCTBA W WX cBoucTBa. HepaBeHCTBO ¢ OJHOM
IepeMEeHHOM. PaBHOCWIILHOCTh HEPABEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM
nepeMeHHOW. CUCTEMBI JIMHEHHBIX HEPABEHCTB C OJJHON NEPEMEHHOM.

OyHKINM PYHKIUA

[Monsitue ¢ynkmuu. OO6macTh omnpeAeneHuss W MHOXXECTBO 3HAYCHUN
¢ynkiuu. CriocoObl 3a1anus QyHKITHA.

I'padux Gynkmuu. Urenue cBoiicTB pynkimu mo e€ rpaduxy. [Ipumeps
rpadukoB GYHKIIHIA, OTPAXKAIONUX peaTbHbIE MPOIECCHI.

OYHKIMY, OIMHCHIBAIOIINE TMPSMYIO M OOPATHYIO MPOMOPIMOHAIBHBIE
3aBHCHMOCTH, UX rpadukn. OyHKupE y = x2, y = x3, y = \x, y=|x|.

['padraeckoe penienre ypaBHEHUH U CUCTEM ypaBHEHHUI.
9 KUIIACC

Yuciaa v BLIYUCJIEHUS

PannonanbHbie  4uWClIa, HpPpAUMOHAIBHBICE  YMCIA, KOHEYHBIE U
OCCKOHEYHBIE JIeCATUYHBIC ApoOu. MHOXKECTBO JIEMCTBUTEIBHBIX YHCEN,
JIEeUCTBUTENIbHBIE YHCJIa KaKk OECKOHEYHBbIC JecCATH4YHbe apodu. BzammuO



OJHO3HAYHOE COOTBETCTBUE MEXKIY MHOXKECTBOM JECHUCTBUTEIBHBIX YHUCET W
KOOpPAMHATHOH MPAMOM.

CpaBHeHUE JCUCTBUTENBHBIX YHCEN, apuMETHUYeCKUe JEHUCTBUS C
e CTBUTEIBLHBIMU YHUCIAMU.

Pa3Mepbl 00BEKTOB OKpY’KaroLIEro Mupa, IUTEIBHOCTh MPOIECCOB B
OKPYXKAIOIIEM MUPE.

[Ipubnmx€HHOE  3HAUYEHHWE  BEJIWYHMHBI, TOYHOCTh  IPHUOJMKEHUS.
Oxkpyrienne uncen. [Ipukuaka v OLeHKa pe3yabTaTOB BBIYNUCIECHUM.

YpaBHEHUA ¥ HEPABEHCTBA

JIuneiinoe ypaBHeHue. PenieHne ypaBHEHUM, CBOMSAIUXCS K JIUHEUHBIM.

KBanparnoe ypaBHenuwe. PelnieHue  ypaBHEHUM, CBOJAIIMXCS K
KBaJIpaTHbIM. buKBajgpaTHoe ypaBHeHue. I[lpumepsl penieHus ypaBHEHUMU
TPEThEU U YETBEPTOM CTEMECHEN PA3JIOKEHUEM HA MHOKHUTEIIH.

Pemienrie npoOHO-pallMOHANIBHBIX ypaBHEHUM. PerieHue TeKCTOBBIX 3a/1au
anreOpanyeckuM METOIOM.

YpaBHeHHE ¢ ABYMs NIEPEMEHHBIMU U €ro Tpaduk. Pemenne cucrem nByx
JIMHEWHBIX YPaBHEHUW C JByMs MEPEMEHHbIMU. PemeHne cucreM IByX
YPaBHEHUH, OJHO W3 KOTOPBIX JIMHEMHOE, a JAPYroe — BTOPOM CTEICHMU.
['paduueckas uaTepnpeTaIus CUCTEMbl YPABHEHHUH C ABYMS IEPEMEHHBIMHU.

Perienne TeKCTOBBIX 3a/1au aareOpandyeckuM CrocoooMm.

HuciioBple HEPAaBEHCTBA U X CBOMCTBA.

Pemenune nmuHENHBIX HEPABEHCTB C OJHOM MEPEMEHHOM. Pemienne cucrem
JIMHEWHBIX HEPABEHCTB C OJHOM IepeMeHHOM. KBaapaTHble HEpaBEHCTBA.
I'paduueckas uHTEpHpeTanusi HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMH.

OyHKIMNPYHKIMH

KBagpartnunas ¢ynkuus, e€ rpaduk u cpoiicta. [lapabona, KoopauHATHI
BEPIIMHBI TapadoJIbl, 0Ch CAMMETPUHU MapadoJIbI.

Ipaduxu pynximit: y =kx, y=kx +b, y=k/x, y=x3,y=Vx, y=[x| , u
UX CBOWCTBA.

UucnoBble mociie0BaTeIbHOCTHUHMCI0BBIE MOCAE0BATEJIbHOCTH U
nporpeccuu

[lonsiTHE YMCIOBON MOCIEAOBATEIBHOCTU. 3a/IlaHUE IMOCIEA0BATEILHOCTH
peKyppeHTHO# dhopmMyoi U GopmyIoit N-To YieHa.

Apudmernyeckas u reomeTpudeckas mporpeccun. @opmyinbsl N-TO 4dieHa
apuPMETHIECKON U TEOMETPUUECKON TIPOTPECCHI, CYMMBI TIEPBHIX N YJICHOB.

N306pakeHne 4wieHOB apu(METHUECKOW U T€OMETPUYECKON Mporpeccuid
TOYKaMH Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEUHBIN U SKCITOHEHIIUATBHBIN POCT.
CnoxHbie IIPOLIEHTHI.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHA IIPOI'PAMMBI
YUYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIETI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yJbTaTbl OCBOEHUS NPOrpaMMbl YYeOHOro Kypca
«Anredpa» XapakTepu3yloTcs:

1) naTpuoTHYecKoOe BOCIMTAHHUE:

IIPOSIBJICHUEM MHTEpeca K MPOLUIOMY M HACTOSLIEMY POCCHUWCKOU
MaTEMaTUKHA, LEHHOCTHBIM OTHOLIEHHWEM K JIOCTH)KCHHMSIM POCCHUHCKHX
MaTEMaTUKOB U POCCUHCKON MaTeMaTH4E€CKOM IIKOJbI, K UCIOJb30BAHUIO 3THX
JOCTHXKEHUH B IPYTUX HayKaX U NPUKIAJAHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO OOS3aHHOCTEH IpakJlaHWHA W peasu3aliu
€ro mnpas, MPEACTABICHHUEM O MAaTEeMaTHYECKUX OCHOBaX (DYHKIIMOHMPOBAHUS
Pa3IUYHBIX  CTPYKTYp, SBJCHHWH, TMpOLENyp TpPakKJAaHCKOro OOIIecCTBa
(HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXACHUIO AITHUYECKHUX
npoOJieM, CBSI3aHHBIX C MPAKTUYECKUM NPUMEHEHHEM JOCTHKEHUN HayKH,
OCO3HAHMEM BaXXHOCTH MOPAIBHO-ITHUYECKUX MPUHIIUIIOB B JEATEIHHOCTU
Y4E€HOTI0;

3) TpyAOBOE BOCIIMTAHHUE:

YCTAHOBKOM Ha aKTHMBHOE Yy4YacTHE B PEIICHUHM MPaKTUYECKUX 3ajad
MaTEMaTU4YECKOW HAIPaBICHHOCTH, OCO3HAHMEM BaKHOCTH MaTEMaTUYECKOTO
0o0pa30BaHUs Ha MPOTSKEHUM BCEW KU3HU Ul YCIEIIHOW MpodeccnoHanbHON
JESITEIbHOCTH M Pa3BUTUEM HEOOXOJIMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM U
IOCTPOEHUEM HWHAUBUAYAIBHONH TPACKTOPUM OOpa3oBaHMs U KU3HEHHBIX
IUIAaHOB C Y4E€TOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX IOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIMTAHHUE:

CHOCOOHOCTbIO K HMOLIMOHAIBHOMY M 3CTETUYECKOMY BOCIPHSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aay, PEUICHUH, pacCyKIeHUN, YMEHUIO BUJETh
MaTEMAaTUYECKUE 3aKOHOMEPHOCTH B UICKYCCTBE;

5) neHHOCTH HAYYHOI'0 O3HAHMA:

OpUEHTauuell B JCATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
HpEeCTaBIEHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS Y€IOBEKA, IPUPOJIbI
U 001ecTBa, MOHUMAHUEM MaTEMAaTUYECKOW HayKH Kak c(epbl 4eloBeuecKon
NEeATENbHOCTH, 3TANOB €€ Pa3BUTHS U 3HAUMMOCTH ISl Pa3BUTHS LUBUIN3ALINH,
OBJIAJICHUEM S3BIKOM MATEMAaTHKM W MaTEeMaTU4YeCKOM KyJbTYpOH Kak
CPEICTBOM  IIO3HAHUS MHUpPA, OBJAJACHUEM [POCTEUIIMMU  HaBbIKAMHU
HCCJIEI0BATEIBCKON AEATENBHOCTH;

6) ¢usuyeckoe BocnuTaHue, GopMHPOBaHHE KYJIbTYPBI 310POBbS U
3MOLMOHAJIBHOIO 0JIAr OOy YU :

TOTOBHOCTBIO NPUMEHATh MAaTEMaTUUYECKHE 3HAHHUS B MHTEPECAaX CBOETO
3I0pOBbs, BEIEHUS 3J0pOBOrO oOOpa3a JKM3HM (30pOBOE IHUTAHUE,
COQJIaHCUPOBAHHBIM PEXHUM 3aHATUNH M OTAbIXa, peryispHas Qu3ndeckas
aKTUBHOCTb), C(HOPMHUPOBAHHOCTHIO HaBBIKA pe(ICKCHUHU, MPU3HAHHEM CBOETO
IpaBa Ha OLIMOKY M TaKoro K€ IpaBa Jpyroro 4ejaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTauuell Ha MPUMEHEHUE MaTEeMaTHYECKUX 3HAHWM Uil pelieHus
3a/1a4 B 00JIaCTH COXPAHHOCTH OKPYXAIOILIEH Cpelibl, INITAHUPOBAHUS MTOCTYIIKOB



Y OIICHKHU WX BO3MOXHBIX MOCJEIACTBUM JIJIsi OKPY>KaIOIIEH Cpelibl, 0CO3HAHUEM
100aJIBLHOTO XapaKTepa AKOJOTHUECKUX MTPoOJIeM U MyTel UX PEeIICHUS;

8) ajanTranus K M3MEHAKWINMMCH YCJIOBHSM COLHMAJBHON U
NPUPOAHOI Cpeabl:

TOTOBHOCTBIO K JICCTBUSAM B YCJIOBHUSIX HEOMPEACIEHHOCTH, MTOBBIIIEHUIO
YPOBHSI CBOEHM KOMIIETEHTHOCTH 4e€pe3 MPaKTHUYECKYIO NESITeIbHOCTh, B TOM
YuCj€ YMEHHE YUHUThCS Yy JAPYrUX JIOJel, NpuoOpeTath B COBMECTHOM
NeSATeIbHOCTH HOBBIC 3HAHUS, HABBIKU U KOMIIETEHIIUU U3 OTbITA IPYTUX;

HEOOXOAUMOCThIO B (OPMUPOBAHMM HOBBIX 3HAHUW, B TOM YHCIIE
dbopmynupoBaTh HACH, MOHSATUS, THUIOTE3bI 00 OOBEKTaxX W SIBICHUAX, B TOM
YHUCJie paHee HEM3BECTHBIX, OCO3HAaBaTh ACHUIIMTHI COOCTBEHHBIX 3HAHUU U
KOMITIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh CTPECCOBYK CHUTYallUl0, BOCIPUHUMATH
CTPECCOBYIO CUTYallUI0 KaK BBI30B, TPEOYIOIIMII KOHTPMEP, KOPPEKTUPOBATH
NpUHUMAEMbI€ PEIICHUS U JeHCTBUsI, (OPMYITUPOBATH U OLICHUBATH PUCKU U
nocCJIeICTBUS, (HOPMUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIbTATBI
ITo3HaBaTe/ibHBbIE YHUBEPCATbHbIEC Y4eOHbIE 1eHCTBUSA

Ba3oBble JJornuecKkue 1edCTBUA:

e BBISBIATH u XapaKTepU30BaTh CYIIIECTBEHHBIE IPU3HAKU
MaTeMaTHYECKUX OOBEKTOB, MOHSATUN, OTHOIICHUN MEXKIY MOHITHSIMU,
dbopMynupoBaTh onpeeaeHus MOHSTHH, yCTaHABJINBATh

CYIIIECTBEHHBIN MPHU3HAK KJIacCU(UKAIIMK, OCHOBAHUS JJIsi 0000IIeHUS
Y CPaBHEHHSI, KpUTEPUU ITPOBOJANMOTO aHAJIN3a;

e BOCIPUHUMATh, (GOPMYIHPOBATH U MPEOOPA30OBLIBATH CYKICHUS:
yTBEpJIUTEIbHbIE U OTPUIIATENbHBIC, €UHUYHbIC, YACTHBIE U 00IIHeE,
YCIIOBHBIE;

e BBIIBISATh MATEMaTUYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3HM U
npoTuBOpeursi B (pakTax, JAHHBIX, HAOMIOACHUSX U YTBEPKIACHUSIX,
npejyiaraTb  KpUTEpUM ISl BBISIBJICHHS  3aKOHOMEPHOCTEH U
MIPOTUBOPEUHI;

e JIeNIaTh BBIBOJBI C WCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, NEIYKTUBHBIX U
MHIYKTUBHBIX YMO3aKIIOUEHHM, YMO3AKIIOUEHUI 110 aHAJIOTUU;

e pa30upaTh I0KA3aTENbCTBA MATEMATUUECKUX YTBEPKICHUN (TIpSIMbIEC U

OT  MPOTUBHOrO),  MPOBOAUTH  CAMOCTOSITEIbHO  HECJIOXKHbBIC
JI0KA3aTeJIbCTBA MaTeMaTHYECKUX ¢bakToB, BBICTPAaNBATh
apryMEHTALUIO, IIPUBOJIUTH IIPUMEPBHI 151 KOHTPIIPUMEDBHI,

000CHOBBIBaTh COOCTBEHHBIE PACCYKICHHUS;

e BBIOMpATH crOco0 pemieHus] y4eOHOW 3amadyn (CpaBHUBATH HECKOIBKO
BApUAHTOB pEIICHUS, BbIOMpaTh HaubOOJee MOAXOMAIMUNA C YUIETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ncciaenoBaTe/ibCKue AeiiCTBUS !

e WCIIOJIK30BaTh  BOMPOCHl KaK  HMCCJIEAOBATEILCKHA  WHCTPYMEHT
no3HaHusA, GOPMYIHPOBATH BOMPOCH], (DUKCUPYIOIHE TPOTUBOPEUNE,
npoOsieMy, CaMOCTOATENbHO YCTaHABIMBATH HCKOMOE U JaHHOE,
dbopMHUpOBATH THIIOTE3Y, APTYMEHTUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TMPOBOJUTH TIO CAMOCTOSITEIBHO COCTABICHHOMY TUIaHY HECIIOXHBIN
OKCIIEPUMEHT,  HEOOJBINOE  HCCIEJOBAaHWUE TI0  YCTAaHOBJICHHUIO



OCOOCHHOCTEH MaTEeMaTHYCCKOTO0 OOBEKTa, 3aBUCHUMOCTCH OOBEKTOB
MEX]ly COOOH;

CaMOCTOSITETbHO  (OpPMYyITUpPOBAaTH O0OOIIEHHS W  BBIBOJABI IO
pe3ysibTaTaM MPOBEAEHHOTO HAOJIOACHHS, HWCCICIOBAaHUS, OICHUBATH
JOCTOBEPHOCTH IMOTYUYEHHBIX PE3YJIbTATOB, BEIBOJAOB M 0000IIECHUH;
IPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE MPOIECCa, a TAK)KE BBIJIBUTATh
IIPEIITOIOKEHHUS O €70 Pa3BUTHHU B HOBBIX yCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISIBIIATh HEJOCTATOYHOCTh W M30BITOUHOCTh MH(OpMAIMK, JAHHBIX,
HEOOXOAUMBIX JIJIsl pEIIeHUS 3aa4H;

BBIOMpPATh, aHAJIM3UPOBATh, CUCTEMATU3UPOBATh M HUHTEPIPETUPOBATH
uH(OpMaIIMIO Pa3TUYHBIX BUIOB U (HOPM MIPECTABICHHUS;

BBIOMpaTh (OpMy TpejcTaBieHUs] WHGOpPMAIMK U WIUTIOCTPUPOBATH
peliaeMple 3ajJa4d CXEeMaMH, JuarpaMmamu, WHOW Tpadukod U ux
KOMOWHAIIHSIMU;

OIICHUBATh HAJEKHOCTh MHGOPMAIIUU IO KPUTEPHUAM, MPEITOKESHHBIM
YUHUTENIeM WA CPOPMYITUPOBAHHBIM CaMOCTOSTEIIHHO.

KoMMyHuUKaTHBHBIE YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBUSA:

BOCIPUHMMaTh H (OPMYJIMPOBATh CYXKJICHHS B COOTBETCTBHH C
YCIOBUSMH M IICJISIMH OOIICHMS, SICHO, TOYHO, I'PaMOTHO BBIPaXKaTh
CBOIO TOYKY 3pCHHS B YCTHBIX M NHMCBMEHHBIX TEKCTax, JaBaTh
MOSICHCHUS 10 XOAY PEIICHUS 3a/laud, KOMMEHTHUPOBATH IMOJYYCHHBIN
pe3yabTarT;

B X0/ie OOCYXJEHHs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOi
TEMBI, TPOOIEMBI, peIIaeMOol 3a/auu, BbICKa3bIBAaTh UJIEH, HAIICIICHHbIE
Ha TOUCK pEIICHMs], COMOCTABIATh CBOU CYXKIEHHUS C CYXKICHHUIMU
JPYTUX y4aCTHHKOB JHaiora, OOHApYKHBATh DPAa3IMIMC U CXOJCTBO
NO3UIUH, B KOppeKTHON dopme (PopMynupoBaTh pa3HOINIACHs, CBOU
BO3paKCHHUS;

NPEICTaBIATh  PE3yNbTaThl  PEIICHUS  3a7aud, OKCIIEPUMEHTa,
UCCIEIOBAaHUsA, TPOEKTa, CaMOCTOSATENIbHO  BBIOMpaTh  (dopmar
BBICTYIUJICHUSI C Y4Y€TOM 3ajad Tpe3eHTallMd U O0COOCHHOCTEH
ayJIMTOPHH;

NOHMMAaTh W  HCIOJB30BaTh  NPEUMYIECTBA  KOMAHIHOW U
UHAUBUAYaTbHON pabOThl MPU pEHICHUU YYEOHBIX MaTeMaTUYECKUX
3ajay;

NPUHUMATh  11€Jb  COBMECTHOM  JEeATEIbHOCTH,  IUIAHUPOBATh
OpraHu3allii0 COBMECTHOW paboOThl, pachpeneisTh BHIBI padoT,
JIOTOBAPHUBATKLCS, 00CYKIATh MPOIECC U PE3YNIbTAT pabOThI, 00001IaTh
MHEHHS HeCKOJIbKUX JIFOICH;

y4acTBOBAaTh B TPYMIOBHIX (opmax paboThl (0OCYyKIeHUus, OOMEH
MHEHUSIMH, MO3TOBbIE IITYPMBbI M JPYTHUE), BBIMIOJHATH CBOIO YacTh
paboThl M KOOPJAWHUPOBATH CBOM JECUCTBHS C JPYTHMMH YJICHAMU
KOMaH/Ibl, OIICHMBATh Ka4eCTBO CBOETO BKJIAJa B OOMIMH TPOIYKT IO
KpUTEPUSIM, CPOPMYITMPOBAHHBIM yYACTHUKAMH B3aUMOJICHCTBU.

PeryjisiTUBHbIC YHHBepCcaJIbHbIe Y4eOHbIE 1eHCTBUSA
Camoopranuszanus:

CaMOCTOSITEJIbHO COCTABJISITh IUIAH, AJICOPUTM pEILICHHs 3ajayu (Wiu
€ro 4acTb), BBIOMpATh CHOCOO peHieHUuss C Y4E€TOM HMMEIOIIUXCS
pECypcoB U COOCTBEHHBIX BO3MOXXHOCTEH, apryMeHTUPOBaTh W
KOPPEKTUPOBATH BAPUAHTHI PEIICHUI C y4€TOM HOBOM MH(OpMAIUH.



CaMOKOHTPOJIb, IMOIMOHAIbHBIN MHTEJJIEKT:

e BIANETh CHNOCOOAMU CaMOIIPOBEPKU, CAMOKOHTPOJIS Mpolecca U
pe3yJsibTaTa pEelIeHUs] MATEMAaTUYECKOM 3a/1a4H;

e TMPEABUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH MpPU PEIIEHUU
3a7]a4i, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOATENbCTB, HAWIEHHBIX OIIMOOK, BHISBICHHBIX TPYAHOCTEH;

e OIICHUBATh COOTBETCTBUE PE3yJbTaTa JESATEIbHOCTH MOCTABICHHOU
HeJId U YCJIOBHSM, OOBSCHATH TNPUYUHBI JOCTHKEHUS WU
HEJIOCTM)KEHUSI  1IeNId, HaXOAWTh  OIMOKYy, J1aBaTh  OIICHKY
OpUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATHI

K konmy oOyuyenuss B 7 kjaacce oOyd4aromMiics MOJYYHUT CIEAYIONINE
peAMETHBIE PE3YJIHTATHI:

Yucaa v BbIYMCICHUS

BrinonusaTh, codyeTass yCTHbIE U MUChbMEHHBIC TTPUEMBI, aprU(PMETUUECKUE
JEUCTBHS C PAITMOHAIBHBIMHU YHCIIAMHU.

HaxonuTh 3HaueHMs] YHUCIOBBIX BBIPAXKCHHUH, MPUMEHSATH Pa3HOOOpa3HbIE
crocoObl W TPUEMBI  BBIYMCICHUS 3HAYCHUH JPOOHBIX  BBIPAXKEHUM,
coJieprKalux OOBIKHOBEHHBIE U JECATUYHBIE JTPOOH.

[Tepexonuth OT 01HOM (HOPMBI 3aITUCH YKCEN K APYyrou (mpeoOpa3oBhIBaTh
JNECATUYHYI0 JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATUUYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JACCATUYHYIO TPOOBb).

CpaBHUBATh U YNOPSAJOUYMBATH PALlMOHAJIbHBIC YUCIIA.

OKpyrasarh yucia.

BbINONHAT NOPUKUIKY M OLIEHKY pPE3yJbTaTa BBIYKMCICHHUH, OLIEHKY
3HAYEHUI YHCIIOBBIX BBIPAKECHUI. BBINONHATH NEUCTBUA CO CTENEHSMH C
HaTypaJIbHBIMH MOKA3aTEISIMU.

[IpuMeHAT, NOpU3HAKK  JIEIUMOCTH, Pa3jJ0KEHUE Ha  MHOKUTEIU
HATypPAJIbHBIX YHUCEI.

Pemath mpakTUKO-OpUEHTUPOBAHHBIE 3a/1a4M, CBA3aHHBIE C OTHOLICHUEM
BEJIMYUH, NPOMOPUUOHATBHOCTBIO BEJMYMH, MPOLUEHTAMH, WHTEPIPETUPOBATH
pe3yabpTaThl peUmIeHHus 3aJad C y4E€TOM OrpPaHWYEHUN, CBA3AHHBIX CO
CBOICTBaMHU paccMaTpUBAEMbIX OOBEKTOB.

AJire0panyvecKne BbIpPasKeHH s

Hcnonp3oBaTh  anreOpanveckyrd  TEPMHUHOJOTHIO H  CHUMBOJIHKY,
MPUMEHSTH €€ B IPoIlecce OCBOSHUS yueOHOTO MaTepuara.

Haxonuth 3HaueHusi OyKBEHHBIX BBIPAKEHUU MPHU 33aJaHHBIX 3HAYEHUSX
MEPEMEHHBIX.

BemmonHaTh  mpeoOpa3oBaHUsS  IIENIOTO  BBIPAKEHHS B MHOTOWICH
MPUBEACHUEM TIOJIOOHBIX CIIAra€MbIX, PACKPBHITHEM CKOOOK.

BbINONHATh YMHOXKEHUE OJHOYIEHA HAa MHOTOWIEH M MHOIOYJIEHa Ha
MHOTOWICH, TPUMEHSTH (DOPMYJIIBI KBaJpaTa CYMMBI M KBaJpaTa pa3HOCTH.

Ocy1iecTBasATh Pa3iOKEHUE MHOTOWICHOB HAa MHOXKUTEIU C MOMOIIBIO
BBIHECEHHUS] 32 CKOOKM OOIIEro MHOXUTENS, TPYHNIUPOBKH CIAraeMbIX,
MpUMEHEHUS (DOPMYIT COKPAILIEHHOTO YMHOKEHHUSL.

[TpumensaTs mpeoOpa3zoBaHUST MHOTOWIECHOB JISi PEIICHUS Pa3THMIHBIX
3a/1a4 U3 MaTeMaTUKH, CMEXKHBIX IPEIMETOB, U3 pEealIbHON MPAKTHUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEN C HATYpPaJbHBIMHU IOKA3aTEISAMHU IS
peoOpa3oBaHusl BEIPAKCHHIA.



YpaBHEHUS U HEPABEHCTBA

Pemate nuHENHBIE YpaBHEHUs ¢ OJHOW NEPEMEHHOM, NPUMEHs IpaBuia
repexoa OT HMCXOOHOTO YPaBHEHHMS K paBHOCHIBHOMY eMy. IIpoBepsrs,
SABJISIETCS JIX YMCJIO KOPHEM YPaBHEHUS.

[TpumensaTh rpaduueckre METOIbl MPU PEIICHUHU JIMHEWHBIX YpaBHEHUHN U
UX CUCTEM.

[lonOupaTe mpumepbl map 4YMCEN, SBISIIOUUXCS PEIICHUEM JIMHEHHOTO
YPaBHEHUS C IByMs IEPEMEHHBIMH.

Ctpouth B KOOPAMHATHOM IUIOCKOCTU TpaduK JIMHEHHOTO ypaBHEHHS C
IBYMsI MEPEMEHHBIMU, MOJb3YSCh TpaMKOM, MPUBOIUTH MPUMEPHI PEIIEHUs
YpaBHEHHS.

Pemate cucteMsl ByX JIMHEMHBIX YPAaBHEHUMN C ABYMS NEPEMEHHBIMU, B
TOM 4ucye TpadUUecKH.

CocrtaBiATh M pemarh JMHEHHOE YPaBHEHUE WIM CHCTEMY JMHEHHBIX
YpPaBHEHHH N0 YCIOBHUIO 3aJayd, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 33/1a4 MOJTYyYEHHBIA pe3yJIbTaT.

DOyHKUUH

N300paxkatb Ha KOOPAWHATHOM NPSMON TOUYKH, COOTBETCTBYIOIINE
3alaHHBIM KOOpAMHATaM, JIy4d, OTPE3KH, WHTEpPBAJIbI, 3alMChIBATh YHMCJIOBBIC
IPOMEXKYTKHU Ha anre0pandyeckoM si3bIKe.

OTMeuaTb B KOODAWHATHOW IUIOCKOCTM TOYKH 1O  3aJaHHBIM
KOOpJMHATaM, CTpOUTh Tpaduku JuHEHHbIX GyHKuMA. CTpouTh Tpaduk
byHKIUU y = [X].

OnuceiBaTh € TOMOIIBI0 (YHKIHMI HW3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMUMHAMU: CKOPOCTb, BpEMs, PacCTOSIHHE, LI€HA, KOJIUYECTBO, CTOMMOCTb,
IPOU3BOJIUTEIBLHOCTD, BpeMsl, 00bEM paOOTHI.

HaxoauTe 3HaueHne pyHKIMY 110 3HAYEHUIO €€ apryMeHTa.

[TonumaTts rpadguyeckuit crnocod npeacTaBiIeHUs U aHalIM3a HHGOPMAITIH,
U3BJIEKATh M MHTEPIPETUPOBATH HMHPOpPMALUIO M3 TpadUKOB peaTbHbIX
IIPOLIECCOB U 3aBUCUMOCTEM.

K kxonmy oOyuyenus B 8 kiacce oOydaromMiiCS TMOJYYHUT CIEAYIONINC
IPEAMETHBIE PE3YIbTATHI:

Yuca 1 BHIYUCICHUA

Hcnonb30BaTh HaYaabHbBIEC IPEACTABICHUS O MHOKECTBE JCHCTBUTEIIBHBIX
qyucel i CpaBHEHUsS, OKPYIJICHUS W BBIYUCICHUN, H300paxkarh
JIEVCTBUTEIIBHBIC YHCJIA TOYKAMHU HAa KOOPAWHATHOW MPSIMOI.

[IpuMeHATh TOHATHE AapUPMETHUYECKOTO KBAaJIPATHOTO KOPHS, HAXOJIUTH
KBaJIpaTHbIE KOPHH, UCIOJB3YS MPU HEOOXOAUMOCTH KaJbKYJISATOP, BBIIOIHSITH
npeoOpa3oBaHusl BBIPAKECHUN, COJEPKAIIMX KBaJApaTHbIE KOPHH, HCIOJIB3YS
CBOWCTBA KOPHEMN.

Hcnonp30BaTh 3aMCH OOJBIIMX M MAJIBIX YHCEJ C IOMOUIBIO ECATHUYHBIX
npoOeii u creneHeit uncia 10.

AuredOpanyeckue BbIpaKeHUA

IIpuMeHAT TMOHATHE CTENEHM C LEJIbIM I0KAa3aTelIeM, BBIIOJHATh
npeoOpa3oBaHus BBIPAKEHUH, COJIEPIKAIINX CTETICHH C LEIbIM TOKa3aTeeM.

BBINOJIHATE TOXKAECTBEHHBIE MPEOOPA30BAHMS PALMOHAIBHBIX BEIPAKEHUN
Ha OCHOBE MpaBWJI JEHCTBUI HaJl MHOTOWICHAMH U alNreOpandecKuMH JIpoOsiMu.

PacknanpiBaTh KBaApaTHBIM TPEXUIEH HA MHOXKHUTEIH.

[IpumeHsATh npeoOpa3oBaHMs BBIPAXKEHUH JUIsl PELICHHs Pa3IuYHbIX 3a/1a4
13 MAaTEMATHKH, CMEKHBIX IIPEIMETOB, U3 PEATbHON IPAKTHUKHU.

YpaBHEeHUA M HEPABEHCTBA



Pewrats nuHeliHble, KBaJpaTHBIE YPABHEHUS U PALIMOHAIBHBIE YPABHEHHS,
CBOJSLIMECS K HUM, CUCTEMBI IByX YPAaBHEHUU C IBYMsI IIEPEMEHHBIMU.

IIpoBoaUTE MpOCTENIINE UCCIIENOBAHUS YPABHEHUN U CUCTEM yPaBHEHUH,
B TOM YHCJI€ C NMPUMEHEHUEM IpapUUecKuX MPEeACTaBICHUIN (yCTaHABIMBATH,
MMEET JI1 ypaBHEHHWE WM CHUCTEMAa YPAaBHEHUM PEIICHUS, €CIU HMEET, TO
CKOJIbKO, U TpOYee).

[lepexonuth OT cioBecHOU (HOPMYIUPOBKH 3ajlaud K €€ anredpandeckoi
MOJENN C TOMOIIBIO COCTAaBJIEHUS YPAaBHEHUS WJIH CUCTEMBl YPAaBHEHHIA,
MHTEPIPETUPOBATh B COOTBETCTBHUM C KOHTEKCTOM 3aJa4yd IOJYyYECHHBIN
pe3yJbTrar.

[IpuMeHATh CBOMCTBA YHUCIOBBIX HEPABEHCTB [JISi CPABHEHHMS, OLEHKH,
pelmaTh JIMHEMHbIE HEPABEHCTBA C OJHOM MEPEMEHHOM M UX CHCTEMBI, JaBATh
rpauuecKy0 WIUTIOCTPALMI0 MHOXECTBAa PEUICHUH HEpPaBEHCTBA, CHUCTEMbI
HEPaBEHCTB.

DyHKUUHA

[TonumaTh U UCHOIB30BATh (PYHKIIMOHAIbHBIE MOHATUS U S3BIK (TEPMUHBI,
CUMBOJIMUECKHE 0003HAUEHUS), ONPENEIATh 3HaUeHHe (QYHKIHUU MO 3HAYCHUIO
aprymeHTa, orpeeaTh CBOMCTBA (PYHKIMH 1O €€ rpaduKy.

Crtpouth rpaduku JIeMEHTAPHBIX (PYHKIIUHA BUAA:

y=kix,y=x2,y=x3,y =[x, y = VX, OIMCHIBATH CBOWCTBA YHCIIOBOI
dbyakuu no e€ rpaduxy.

K konmy oOydenus B 9 kiacce oOydYaromMiCs MOJYYUT CIEAYIONINE
IPEAMETHBIE PE3YJIbTATHI:

Yucia 1 BHIYMCICHUA

CpaBHUBaATh U YNOPSAJOUYMBATH PALlMOHAIIbHBIE U UPPALMOHAIBHBIE YHCIIA.

BoimonHats apudmMernyeckue IEHCTBUS € PalMOHATBHBIMU YHCIIAMH,
coueTasl YCTHbIE W IIMCbMEHHBIE MPUEMBI, BBINOJIHATh BBIYUCIEHUA C
UPPALMOHAIBHBIMY YHUCIIAMH.

HaxomuTe 3HaueHUs CTENEHEHM C MEIbIMH IOKa3aTeisiIMU W KOPHEW,
BBIYHCIISITh 3HAUEHUS] YUCIIOBBIX BBIPAKEHUM.

OKpyrJisIiTh IEUCTBUTENbHBIE YHCIA, BBINOJIHATH MPUKUAKY pe3yJibTaTa
BBIUHCJIEHUH, OLICHKY YMCJIOBBIX BBIPAKCHUM.

YpaBHeHUs U HEPABEHCTBA

Pewiath nuHeiHbIE U KBaJpaTHbIE YPAaBHEHUS, YPABHEHUSI, CBOASIIUECS K
HUM, TIPOCTEHIITNE APOOHO-PAIIIOHATIEHBIC YPAaBHEHHUS.

Pemate cuctempl IByX JMHEUHBIX YPAaBHEHHUH C JABYMS IEPEMEHHBIMU U
CHUCTEMBI JIByX YpPaBHEHHU, B KOTOPbIX OJHO YPaBHEHHUE HE SBIACTCS
JIMHEWHBIM.

PemaTte TekcTOBBIE 3amaun anreOpandecKuM CIOCOOOM C TIOMOIIBIO
COCTaBJCHUS YpPaBHEHUS WM CHUCTEMBbl JIByX YpaBHEHUH C JByMs
IIEPEMEHHBIMH.

[IpoBOINUTE MPOCTENIINE UCCIIEIOBAHUS YPABHEHNUI U CUCTEM YPAaBHEHHI,
B TOM YHCIIE C MPUMEHEHHWEM TI'paQUUeCKuX MPEACTaBICHUHN (yCTaHABIWBATH,
MMEET JM YPABHECHUE WJIM CHCTEMA YPABHECHHU PEIICHUs, €CIU HMEET, TO
CKOJIbKO, U Tpoyee).

Pematr nuHeliHbIE HEPABEHCTBA, KBaJpaTHbIC HEPABEHCTBA, M300paKkaTh
pEILICHUE HEPABEHCTB HA YMCJIOBOM MPSIMOM, 3aIIMCHIBATh PEIIEHUE C TOMOUIBIO
CHMBOJIOB.



Pemars cucTeMBl JMHEWHBIX HEPABEHCTB, CHUCTEMBI HEPABEHCTB,
BKJTIOYAIOIIME KBAJpaTHOE HEPABEHCTBO, H300pa)xaTh PEIICHHE CHUCTEMBI
HEPAaBEHCTB Ha YHCJIOBOM NPSAMOM, 3alUCHIBATh PELIEHUE C MOMOIIBIO
CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NIPU PELICHUH PA3JIMYHBIX 3a7a4.

DyHKUUMA

Pacno3naBath (yHKIMK W3yueHHBIX BHUIOB. [loKa3bIBaTh CXeMaTUUYECKH
pacIoioKeHNe Ha KOOPAMHATHOMN TIOCKOCTH TpadukoB GyHKIUU Buaa: y = KX,
y=kx+b,y=kix,y=ax2 + bx + ¢, y =x3, y=x, y = |X|, B 3aBucHMOCTH OT

3HauYeHUN KO3 (PUIIMEHTOB, ONUCHIBATH CBOMCTBA () YHKIIHIA.

Ctpoutb 1 1300paxkaTh cXxeMaTU4ecKu rpauKu KBaJIpaTUUHbIX (YHKIIHH,
OMKCHIBATh CBOMCTBA KBAJPATUUHBIX (PYHKIMHI MO UX Tpadukam.

PacriozHaBaTh KBaJpaTHUHYIO (QYHKIMIO 1O (opmyne, TPUBOIUTH
OpUMEPbI KBaJIpaTUYHbIX QYHKIUN U3 peabHON KU3HU, PUINKHU, T€OMETPUH.

Yuc10BbIe 10CJIE0BATEIBHOCTH U NIPOIPecCu

PacniozHaBaTh apu(pMETHUYECKYI0O U TE€OMETPUUYECKYIO NPOrpecCud Mpu
pa3HbIX crioco0ax 3a/1aHusl.

BbInoyHATS  BBIUMCIIEHHS C UCIHOJb30BaHUEM (QOpMyl n-ro ujieHa
apu(pMETUIECKON U TE€OMETPUUYECKON IPOrPECCHi, CYMMBI MEPBHIX N YJICHOB.

N300paxkath 4ieHbl MOCIEIOBATEIBHOCTH TOYKAMU Ha KOOPAMHATHOU
IUIOCKOCTH.

Pemarp 3aaun, cBsi3aHHBIE C YHUCIOBBIMU MOCIIEI0BATEIBHOCTSIMH, B TOM
yuciae 3aJadyd U3 peaJbHOM JKM3HM (C MCHOJb30BAHMEM KaJbKYJATOpA,
U(PPOBBIX TEXHOJIOTUH).



TEMATHUYECKOE IINIAHUPOBAHUE

7 KIIACC
HaumeHnoBanue KosmmmuecTBo yacos
Ne DJIeKTpOHHbIe (L (POBbIE)
pa3iejioB U TEM Konrpoabubie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE peCypChl
nporpamMmbl padoThI padoThI
Yucna u
1 BBIYMCJICHUSI. 5 bu6moreka [IOK
Pammmonancubie 5 https://m.edsoo.ru/7f415b90
qucna
9 Anrebpanyeckue 57 bubnuoreka [JOK
BBIPAKEHUS https://m.edsoo.ru/7f415b90
3 VYpaBHeHus u 20 bubnuoreka [IOK
HEpaBEHCTBA https://m.edsoo.ru/7f415b90
4 Koopaunats! u 24 bubnuoreka [JOK
rpaduku. OyHKIUN https://m.edsoo.ru/7f415b90
5 [ToBTOpEeHUE 1 6 bubnuoreka [JOK
00001IeHNE https://m.edsoo.ru/7f415h90
OBILEE KOJIMYECTBO
YACOB I10 102 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

HaumenoBanue KoJsnyecTBo 4yacoB
Ne DJIeKTpOHHbIe (LN (POBbIE)
w/n pa3fieyioB U TEM Beero KonTpoJbHbIe IIpakTuyeckue 0GpasoBATETbHBIE peCYpChI

NporpamMmsbl padoThI padoTsI
Yucna u

1 BBEIYHCIIEHUSL. 15 bubmmorexa TOK

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

KBanpaTHbie KopHH
Yucna u

) BBIYMCJICHUSI. . bu6moreka [IOK
CreneHs ¢ 1ebIM https://m.edsoo.ru/7f417af8
MOKa3aTeIeM
AnreOpandeckue

3 BBIPAKEHUSI. 5 1 bubnuoreka [IOK
KBanpaTubiii https://m.edsoo.ru/7f417af8
TPEXWIECH
AnreOpanveckue

4 BBIPAKCHUSL. 15 1 bubnuoreka [JOK
AnreOpandeckas https://m.edsoo.ru/7f417af8
IpoOb
YpaBHeHus U

5 HEpaBEHCTBA. 15 1 bubnuoreka [JOK
KBanpaTtHeie https://m.edsoo.ru/7f417af8
ypaBHEHUS

5 VYpaBHeHus u 13 bubnmoreka [JOK

HCPAaBCHCTBA.

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

Cucrembl
ypaBHEHU I
VYpasHe
; H: :;;T;; 12 bu6mmoreka [IOK
P ' https://m.edsoo.ru/7f417af8
HepasencrBa
3 OyHKINH. 5 bubnuoreka [JOK
OcHOBHBIE TIOHSTHS https://m.edsoo.ru/7f417af8
9 OyHKINH. 9 bubnuoreka [JOK
Yucnossle QyHKIIUU https://m.edsoo.ru/7f417af8
10 [ToBTOpEHUE N 6 bubnuoreka [JOK
00o001IeHne https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO
YACOB I10 102

I[TPOTPAMME



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

9 KUIIACC

Ne HaumenoBaunue KoJsnyecTBo 4yacoB
DJIeKTpOHHbIe (L (PPOBbIE)
n/ pa3aesioB U TeM KonrpouabHubie IIpakTH4eckue
Bcero o0pa3oBaTte/ibHbIE pecypchl
n NporpamMmsbl padoThI padoTsI
1 Yucna 1 BBIYUCIICHUS. 9 bu6mmoreka [IOK
JlelicTBUTENBHBIC YHCTIA https://m.edsoo0.ru/7f419d08
YpaBHeHus u
2 HEPAaBEHCTBA. YPaBHEHUS 14 1 bubmmorexa LOK
PABCHCTRA. > past https://m.eds00.ru/7f419d08
C OJTHOM TIEpEeMEHHOM
YpaBHeHusa u
3 HepaBeHCcTBa. CUCTEMBI 14 1 bubmorexa LOK
P . https://m.eds00.ru/7f419d08
ypaBHEHUU
YpaBHeHus u
4 HeDABEHCTEA 16 1 bu6moreka [IOK
p ’ https://m.edso0.ru/7f419d08
Hepapencrtpa
bu6mmoreka [IOK
5 o
YHKIHH 16 1 https://m.edso0.ru/7f419d08
6 Yucnoselie 15 1 bubnuorexa [JOK
HOCJIEI0BATEIbHOCTHU https://m.edsoo.ru/7f419d08
[ToBTOpEHUE, 000OIICHNE, bubnunoreka [JOK
7 . 18 1 _
cucTeMaTHU3alys 3SHaHUH https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO 102 6 0
YACOB I10 ITPOTPAMME



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




IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KoJsnyecTBO yacoB
Ne Jara
Tema ypoxa KonTpoabHbie IIpakTH4eckue IIpumeyanue
n/n Bcero U3yUYEeHUsS
padoThI padoThl
1 [ToHATHE panMOHAIBHOTO 1
qucia
beckoneunsie
2 MEePUOIUIECKHE 1
NeCSITUYHBIE TPOOH.
3 JlecsiTuuHO€ PUOINKEHHE 1
0OBIKHOBEHHOM JIPOOH.
4 UucnoBbie BRIpaXKCHUS 1
Apudmernueckue
5 IIEHCTBUS C 1
paloHaIbHBIMU YU CIIAMU
Apudmernueckue
6 IIEHCTBUS C 1
paloHaIbHBIMU YHCIIAMU
7 Berpaxenus ¢ 1
MIepeMEHHBIMU
8 CpaBHeHME 3HaYEHUN N
BBIpaKECHUN
9 CBoMcTBa JEUCTBUH HaJ 1




qucjiaMu

10

ToxnaecTsa.
ToxaeCcTBEHHBIE
peoOpa3oBaHMs
BBIpAKEHUN

11

Ormpenenenue CTENEHU ¢
HaTypaJIbHBIM TIOKa3aTelieM

12

CreneHs ¢ HaTypalIbHBIM
MoKa3aresemM

13

VYMHOXEHNE U [eJIeHNe
cTeneHen

14

Bo3sBenenue B cTeneHp
MIPOU3BEICHHUSI.

15

Bo3Benenue B cTeneHn
CTEIICHU.

16

JlecTBUS CO CTEIEHSIMU

17

Pemenne ocHOBHBIX 3a/1a4
Ha ApoOU, IPOLEHTHI U3
pealibHOM MPAKTUKH

18

Pemrennie oCHOBHBIX 3a7a4
Ha JpoOH, IPOLICHTHI U3
peanbHOM MPAKTUKH

19

HpI/ISHaKI/I JACIINMOCTH,
Pa3JI0KCHUS Ha
MHOKHUTCIIN HATYPAJIbHBIX
YHUCCJI




[IpusHaku nenumocTu,
pa3yioKeHus Ha

20 MHOKHTEIN HATYPaTbHBIX
qyucen
PeanbHbIC 3aBUCHMOCTH.

21 [Ipsimas
MPOMOPIIHOHAIEHOCTH
PeanbHbIC 3aBUCHMOCTH.

22 O6parnas
MTPOIMTOPIIHOHAIEHOCTH
PeanpHBIC 3aBUCHMOCTH.

23 [Ipsimas u oGpaTHas
MPOTIOPITMOHATBHOCTH

24 [ToBTOpEHME TIO TEME
"ParmoHaneHEIE uncia"
KonTtponsHas padota no

25 teMme "PanrioHanbHbIE
gucia"

26 BykBeHHbIE BBIpOKEHUS
IlepemenHsIe.

27 JlommycTrMble 3HAYCHHUS
MePEMEHHBIX

28 Dopmysbl

29 OmHOYJIEH U €r0
CTaHJIapPTHBIN BUJ

30 VYMHOKEHIE 0THOUICHOB




Bo3sBenenue onHowieHa B

31
CTEIIEHD

32 MHoroujieH u ero
CTaHJIapTHBIA BUL

33 Ci0)xeHHe U BEIYUTAHHUE
MHOTOYJIEHOB

34 Ci0)xeHHe U BEIYUTAHHUE
MHOTOYJIEHOB

35 VYMHOXEHNEe OTHOYJIeHA Ha
MHOTOYJIEH

36 VYMHOXKEHNEe OTHOYJIeHA Ha
MHOTOYJIEH.

37 Briecenue o0miero
MHO>KHUTEIS 32 CKOOKH

38 Briecenue o0miero
MHOHUTENA 32 CKOOKH

39 VMHOKEHNE MHOTOWIEHA
Ha MHOTOYJIEH.

40 [IpousBenenne
MHOTOYIEHOB
Pasioxenne MHOrowieHa

41 Ha MHOKHUTEJH CII0COO0OM
TPYNIUPOBKU

42 Pasznoxenne MHOTOWIEHA

Ha MHOHUTEIHN CII0CO00OM




TPYIIIUPOBKH

43

Bo3Benenue B kBaapar
CYMMBI M pa3HOCTH JIBYX
BBIPAKCHUI.

44

Bo3Beznenue B ky0 cymMbl
U Pa3HOCTHU ABYX
BBIPAKCHUI.

45

Paznoxenue Ha
MHOKHTEJIH C TIOMOIIIBIO
dhopmys KBaipaTa CyMMBI H
KBaJIpaTa pa3HOCTH

46

Paznoxenue Ha
MHOKHUTEJH C TOMOIIbIO
dhopmys KBajipaTa CyMMBI U
KBaJipaTa pa3HOCTH

47

YMHOXXEHUE Pa3HOCTH
JIBYX BbIpaKEHUE HA UX

CyMMY

48

Paznoxenue PasHOCTHU
KBaJApaToOB HA MHOXXHTCIIN

49

Paznoxenue Ha
MHOXHUTEIN CYMMBbI U
pPa3HOCTH KBaJpaToOB

50

[TpeoGpazoBanue 1en0ro
BBIPOKEHHSI B MHOTOYJICH

51

HpI/IMeHCHI/Ie Pa3JINYHBIX




CHOCO0OB TSI Pa3I0KEHUS
Ha MHO>KUTCIIU

KonTposabHas padora no

52 teMe "Anredpanyeckue
BbIpakeHus"

53 VYpaBHEHHE U €ro KOPHH.
JIuneiiHOE ypaBHEHHUE C

54 OJIHOM ITEPEMEHHOM,
pelLIeHNE JTUHEHHBIX
ypaBHEHUU

55 Pemenne nuHeHbIX
YpaBHEHUM.

56 Pemenue ypaBHeHuii ¢
MOJYJIEM U MTapaMETPOM.

57 Peurenne nuHenHbIxX
ypaBHEHU M

58 Pemrenue 3amau ¢
MTOMOIIBIO YpaBHEHUN

59 Pemenue 3amay Ha
JIBUKCHHE

50 Pemenue 3agay Ha
COBMECTHYIO palboTy

61 JInneniHOE ypaBHEHHUE C
IBYMs IEPEMEHHBIMU

62 JIuHeliHOE ypaBHEHME C




IBYMS IEPEMEHHBIMH U €TO
rpadux

63

I'paduueckuii criocod
pELIEHUs CUCTEM JIBYX
JIMHEWHBIX YPABHEHUN C
JBYMsI IEPEMEHHBIMU

64

I'padmueckuii cnocod
pEILIeHUs CUCTEM JIBYX
JIMHEWHBIX YPABHEHUN C
JIBYMsI IEPEMEHHBIMU

65

Croco0 IoACTaHOBKH
pEIICHNA CUCTEM JIBYX
JINHEMHBIX YpaBHEHUH C
JBYMsI IEPEMEHHBIMU

66

Croco0 ImoACTaHOBKH
pEILICHUS CUCTEM JIBYX
JIMHEHHBIX YpaBHEHUH C
JBYMsI IEPEMEHHBIMU

67

Crnoco6 1o ICTaHOBKU
pELIEHUs CUCTEM
YPaBHEHUI

68

Crioco0 croxeHust
PELIEHUS CUCTEM JIBYX
JIMHEWHBIX YPaBHEHUN C
IBYMs IEPEMEHHBIMU

69

Croco0 cIIoKeHus




peLIeHus: CUCTEM JBYX
JIMHEWHBIX YPABHEHUN C
JBYMSI IIEPEMEHHBIMU

Pemenue 3amau ¢

70 MTOMOTIIBIO CUCTEM
YpaBHEHUU
Pemenue 3agau c

71 MMOMOIIBIO CUCTEM
ypaBHEHUU
KonTpossnas pabora no

72 teme "JIuHeiHbIC
ypaBHeHUA"

73 Koopm:IHaTa TOYKH Ha
psIMOiA

74 UucnoBbie MPOMEKYTKH

75 YucnoBbie MPOMEKYTKH

76 UYto Takoe QpyHKIHS

77 Brrunciienue 3HaueHui
dbyHKMH 110 hopmyre

78 Brruncnenue 3naueHui
¢byHKIUT 110 hopMmyIie

79 I'paduk pynkun

80 I'paduk pynkIUN

81 [Tpumeps! rpadukos,

3aJJaHHBIX (OpMYyJIaMu




[Tpumeps! rpadukos,

82 3aJJaHHBIX (POpPMYIIaMu

83 [Tpumeps! rpadukos,
3aJJaHHBIX (POPMYIIaMu

84 Urenue rpadukoB
peanbHbIX 3aBUCUMOCTEN

85 Urenue rpadukoB
peanbHbIX 3aBUCUMOCTEN

86 [MonsiTne QyHKIHH

87 I'padux GyHKITIH

88 CaoiicTBa (hyHKIINH
[Ipsimas

89 MPOTIOPITUOHATBHOCTD U €€
rpaduk

90 Jlunetinas GyHKIMS U ee
rpadguk

o1 Jlunetinas GyHKIMS U ee
rpadguk

92 OyHKIUA y=x2 1 y=Xx3

03 IToctpoenue rpadpuka
TUHENHON (QyHKINH

94 I'paduk pynkium y =|x|

95 KycouHno-3a1anHbie
byHKIIH

96 KonTtponsHas pabota o




teme "KoopauHatel u
rpaduku. OyHkun"

97 [ToBTOpEHME MO TEMe 1
"PannonanbHble yncna”

[ToBTOpEHME IO TEMe
98 " AnreOpandeckue 1
BbIpaykeHus"

[ToBTOpEHME IO TEMe
99 "DopMyITBI COKPAIICHHOTO 1
YMHOX€EHUA"

[ToBTOpEHME MO TeMe

ABHCHUSI U CUCTCMBbI

100 "y 1
ypaBHEHUI"
Htorosasg koHTpOJIbHAA

101 P 1

pabota

[ToBTOpEHNE OCHOBHBIX
102 MOHATHI U METOJIOB Kypca 1
7 xi1acca, 00001eHNE

3HaHUU

OBIIEE KOJIMYECTBO YACOB

I10 ITPOT'PAMME 102




8 KUIIACC

N KoJsnyecTBO yacos DJIeKTPOHHBbIE
; Jara uudposbie
n/ Tema ypoka KoHTpoJbHbIE IIpakTH4eckue
Bcero HU3yUYeHusi o0pa3oBaTtejibHbIE
n padoThI padoTsbI
pecypcsl
. bu6moreka [IOK
KBagpartHslii KOpeHb U3
1 1 https://m.edsoo.ru/7f42d45
qucia
2
[TorsTre 06 bu6moreka [IOK
2 1
MPPALMOHAIBHOM YHUCIIE https://m.edsoo.ru/7f42eaaa
Hecstuunbie
3 MIPUOJIMKESHUS 1
UppalMOHAIBHBIX YHCET
HecsTuunbie
4 MIPUOJIMKESHUS 1
UppalMOHAIILHBIX YHCEN
5 JleicTBUTEIbHBIC YKCIIa 1
6 CpaBHeHne 1
JNEUCTBUTENBHBIX YHCEN
7 CpaBHeHue 1
NEUCTBUTENBHBIX YHCEN
3 ApubMeTnuecKuit !
KBaJpaTHBIA KOPEHb
9 VYpaBHeHue BuAa X> = a 1
10 CsoiicTBa 1 bu6mmoreka [JOK



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

apuMeTnIecKux
KBaJPaTHBIX KOPHEU

https://m.edsoo.ru/7f42d86
2

CaoiicTBa bu6mmoreka [IOK

11 apu(METHIECKIX https://m.edsoo.ru/7f42d86
KBaJIPaTHBIX KOPHEH 2
[IpeoGpa3oBanue
YHCIIOBBIX BBIPAXKCHHH bubmorera [JOK

12 P ’ hitps://m. eds00.ru/7f42dd2
COJIepKAIINX 6
KBaJIpaTHbIE KOPHU B
[IpeoGpa3zoBanue

13 YHUCJIOBBIX BBIPAKECHUM, bubnuoreka [JOK
coZepKaIIuX https://m.edsoo.ru/7f42ded4
KBaJIpaTHbIE KOPHU
[IpeobpazoBanme

14 YUCTIOBBIX BBIPAKEHUN, bubnuoreka [IOK
coZepKaIInuX https://m.edsoo.ru/7f42e0be
KBaJIpaTHbIE KOPHU
[IpeobpazoBanue

15 YUCJIOBBIX BBIPAKEHUN, bubnuoreka [JOK
coZepKaIInuX https://m.edsoo.ru/7f42e262
KBaJIpaTHbIC KOPHU

16 CreneHsb C 1enbIM bubnuoreka [[OK
MOKa3aTeaemM https://m.edsoo.ru/7f4354a4
CrannapTHas 3anuch bu6mmoreka [JOK

17 yucia. Pazmepsl https://m.edsoo.ru/7f43609

00BEKTOB

8



https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26
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/7f436098

OKpyXarolero mupa (oT
QJICMCHTAPHBIX YaCTHUIL]
J0 KOCMHYCCKUX
00BEKTOB),
JUINTENbHOCTh
IIPOLIECCOB B
OKpPY’KaIoIlleM MUpe

CBOJiCTBa CTENEHH C

bu6morteka [IOK

18 https://m.edsoo.ru/7f43564
LIEABIM [TOKa3aTeleM g
. bu6moreka [IOK
CBOMCTBA CTEINEHH C
19 https://m.edsoo.ru/7f43564
LIEABIM [TOKa3aTeleM o
. bu6moreka [IOK
CBOMCTBA CTEINEHH C
20 https://m.edsoo.ru/7f43564
LIEABIM TOKa3aTeleM g
21 CBoliCTBa CTETICHHU C bubnuorexa [JOK
LEJIBIM ITOKa3aTelIeM https://m.edsoo.ru/7f43599a
29 CBolicTBa CTENICHHU C bubnuorexa [JOK
LEJIBIM [IOKAa3aTeIEM https://m.edsoo.ru/7f435ed6
23 KBanpartHbiii TpéxuieH
24 KBanpartHbiii TpéxuieH
Paznoxenue
25 KBaJIPaTHOT'O TPEXUIIEHA bubmorexa LOK
P p https://m.edsoo.ru/7f42fd38
Ha MHOXXHUTEIIHN
26 Pasnoxenune bu6mmoreka [JOK



https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
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
https://m.edsoo.ru/7f42fd38

KBaJPaTHOI'O TpEXUJICHA
Ha MHOXUTENN

https://m.edsoo.ru/7f42fd38

KonTposbHas padora no
temaM "KBagpaTHeie

bu6mmoreka [IOK

21 KopHU. CTeneHu. https://m.edsoo.ru/7f42ec80
KBanpatuslit TpexusneH"
bu6morteka [IOK
28 AnreOpandeckas 1po0b https://m.edsoo.ru/7f43038
2
JomycTuMble 3HaYEHUS
MIEPEMEHHBIX,
29 BXOJISIIIINX B
anreOpandecKue
BBIPAXKEHUS
JlomycTuMBble 3HaYEHUS
MIEPEMEHHBIX,
30 BXOJISIIINX B
anreOpandecKue
BBIPAXKEHUS
31 OCHOBHOE CBOMCTBO bubnuorexa [JOK
anreOpandecKoi 1poou https://m.edsoo.ru/7f4308e6
. bubnuoreka [[OK
32 Coxpawmenne apobeit https://m.edsoo.ru/7f430a8a
N bubmuoreka [JOK
33 Coxpatnerie apodert https://m.edsoo.ru/7f430f44
34 Coxparienue apooei bubnuorexa [IOK



https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f430382
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

CnosxeHue, BEIYATAHUE,
YMHOKEHUE U JICTICHHUE

bu6mmoreka [{OK

35
aNreOpanvIecKux https://m.edsoo.ru/7f43128c
npooOeit
CnosxeHue, BEIYUTAHUE,

36 YMHO’KEHUE U JIeTIeHHE bubnuoreka [JOK
anredpanvdecKux https://m.edsoo.ru/7f4315c0
npobeit
Cnoxxenne, BRIYUTAHNE,

37 YMHOXEHUE U JIeJICHNE bubnuoreka [JOK
anreOpandecKux https://m.edsoo.ru/7f4318¢c2
npooei
CnoxxeHnne, BRIYUTAHNE,

38 YMHOKEHUE U JICTICHUE bubnuoreka [IOK
anreOpandecKux https://m.edsoo.ru/7f431a20
npooei
[IpeobpazoBanue

39 BBIPAKECHMUIA, bubnuoreka [JOK
coZepKaIInuX https://m.edsoo.ru/7f43259c
anreOpandecKue apoou
[IpeobpazoBanue

. bubnuoreka [[OK
BBIPAKEHUH,

40 https://m.edsoo.ru/7f43273
COJIeprKaIIuX 6
anreOpanyeckue ApoOu -

41 [IpeoGpazoBanue bu6mmoreka [JOK



https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f43128c
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

BBIpAXKECHUH,
COJIeprKaInX
anreOpandeckue Apoou

https://m.edsoo.ru/7f43273
6

KonTponsHas padbora 1o

bu6mmoreka [IOK

42 teMe "AnreOpandeckas https://m.edsoo.ru/7f431d3
IpoOp" 6
bu6morteka [IOK
4 K
3 BA/IPATHOC ypaBHerHe https://m.edsoo.ru/7f42eela
44 Henonnoe kBagpatHoe bubnuoreka [JOK
ypaBHEHUE https://m.edsoo.ru/7f42eela
45 Henonnoe kBanpaTHOE bu6moreka [IOK
ypaBHEHUE https://m.edsoo.ru/7f42eela
dopmyna KopHEH
16 KBap ZTHOFOp bu6moreka [IOK
P https://m.edsoo.ru/7f42f158
YpaBHEHUS
dopmyna KopHEH
47 KBap ZTHOl"Op bu6mmoreka [IOK
P https://m.edsoo.ru/7f42f3f6
yYpaBHEHUS
dopmyna KopHEH
48 KBap ZTHorop bu6mmoreka [IOK
P https://m.edsoo.ru/7f42f5a4
ypaBHEHUS
bubnuoreka [[OK
49 T B
copeMa breta https://m.edsoo.ru/7f42fef0
bu6mmoreka [JOK
50 Teopema Buera https://m.edsoo.ru/7f43007

6



https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f431d36
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
https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f430076

Pewrenne ypaBHenui,

51 CBOISIIXCS K bubnuotexa [JOK
AP https://m.edsoo.ru/7f43c542
KBal[paTHI)IM
Pewenne ypaBHenui,
52 CBOISIIXCS K bubnuorexa [JOK
AP https://m.edsoo.ru/7f43c3d0
KBaI[paTHBIM
[Ipocreiimme 1pobHO-
53 ALMOHATBHbIE bu6moreka [IOK
p https://m.edsoo.ru/7f4328c6
YpaBHEHUA
[Ipocteitmme npoOHO-
54 aIMOHATbHBIC Bubmaotexa LIOK
pan https://m.edsoo.ru/7f432b6e
YpaBHEHUA
Penrenye TeKCTOBBIX
55 3a7a49 ¢ TOMOIIIBIO Bubmaotexa IOK
! B . https://m.edsoo.ru/7f42f75c
KBaJPaTHBIX YPaBHCHUM
Penrenye TeKCTOBBIX
56 3a7a4 C IIOMOIIBIO brbmiorexa LIOK
8 B . https://m.edsoo.ru/7f42f8f6
KBaJPaTHBIX YPaBHCHUM
KontponpHas padoTa no
57 teme "KBaaparHbie Bubmaotexa LIOK
I'l'p https://m.edsoo.ru/7f4301f2
ypaBHEHUS
JluneitHoe ypaBHEHHE C
JBYMsI IEPEMEHHBIMH,
58 ero rpaduk, npumepsl

peleHus ypaBHEHH B
LEJIBIX YUCIIax



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

JInneliHOE ypaBHEHHUE C
JBYMsI IEPEMEHHBIMH,
ero rpaduk, npumMepsl
peuieHusl ypaBHEHH B
LEJIBIX YUCIIAX

60

JIuneiiHOE ypaBHEHHUE C
JBYMsI IEPEMEHHBIMH,
ero rpauk, npuMepsl
peuieHusl ypaBHEHH B
LETIBIX YUCIIaX

61

Pemenne cucrem nByx
JIMHEWHBIX YPABHEHUN C
IBYMs IIEPEMEHHBIMU

62

Pemenue cucreM aByx
JINHEMHBIX YpaBHEHUH C
JBYMsI IEPEMEHHBIMU

63

Pemenue cucreM aByx
JIMHEHHBIX YpaBHEHUH C
JBYMsI IEPEMEHHBIMU

64

ITpumeps! pereHust
CHCTEM HEJMHEWHBIX
YpaBHEHUH C ABYMs
HepeMEHHbIMU

65

[Tpumeps! pereHust
CHUCTEM HEJIMHENHBIX
yYpaBHEHUH C IByMs




MEPpCMECHHBIMU

66

I'paduueckas
HMHTEpIpeTanus
YPaBHEHUS C IBYMS
IIEPEMEHHBIMU U CUCTEM
JIMHEWHBIX YPABHEHUN C
JIBYMsI IEpEMEHHBIMU

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d6d
6

67

I'padmueckas
HMHTEpIpeTanus
YPaBHEHUS C IBYMS
IIEPEMEHHBIMU U CUCTEM
JIMHEWHBIX YPABHEHUN C
IBYMs IIEPEMEHHBIMU

bu6moreka [IOK
https://m.edsoo.ru/7f43d6d
6

68

Penrenye TeKCTOBBIX
3a7a4 C IIOMOIIBIO
CHUCTEM ypaBHEHUI

69

Pemenne TekcToBBIX
3a/1a4 ¢ MOMOIIBIO
CUCTEM YpaBHEHUU

70

Pemenne TekCTOBBIX
3a4a4 C IOMOIIIBIO
CHUCTEM ypaBHeHI/Iﬁ

71

UucnoBble HEpaBEHCTBA
U UX CBOMCTBA

72

HucnoBble HEpaBEHCTBA
U UX CBOMCTBA



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

73

HepaseHnctBo ¢ onHoM
MePEMEHHOM

74

JInnelHbIE HEPABEHCTBA
C OJIHOM IIEPEMEHHOU U
UX pellieHne

bu6mmoreka [IOK
https://m.edsoo.ru/7f42c692

75

JInHelHbIE HEPABEHCTBA
C OJIHOM IEPEMEHHOU U
UX pellieHne

bu6moreka [IOK
https://m.edsoo.ru/7f42c840

76

JIuHeliHbIE HEPABEHCTBA
C OJTHOM EPEMEHHON 1
UX pellieHne

77

CHcTeMBl JIMHEHHBIX
HEpPABEHCTB C OJIHOM
MEPEMEHHOM U UX
pereHue

bu6moreka [IOK
https://m.edsoo.ru/7f42cb88

78

Cucrembl THHEHHBIX
HEPaBEHCTB C OJTHOM
MEPEMEHHOH U UX
pereHue

bu6mmoreka [IOK
https://m.edsoo.ru/7f42cd2c

79

CucreMbl JIMHEHHBIX
HEPaBEHCTB C OJTHOM
MEPEMEHHOH U UX
penieHue

80

N306pakeHue pereHus
JINHEWHOTO
HEpPaBEHCTBA U UX

bu6mmoreka [JOK
https://m.edsoo.ru/7f42c9e4



https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4

CHUCTEM Ha YUCJIOBOU
psAMOM

81

N300pakenue pemeHus
JIMHEHMHOTO
HEPaBEHCTBA U UX
CHCTEM Ha YHCJIOBOM
psAIMOM

bu6mmoreka [IOK
https://m.edsoo.ru/7f42c9e4

82

KonTpossHas padbora no
temaMm "HepaBeHcTBa.
Cucrems! ypaBHeHUI"

83

[Tonsitne pyHkunu

bu6moreka [IOK
https://m.edsoo.ru/7f433c12

84

OO6uacTh onpeaeeHust
U MHOYKECTBO 3HAUCHUN

byHKIUN

bu6moreka [IOK
https://m.edsoo.ru/7f433d8
4

85

CrocoOnI 3amanus
byHKIUN

86

I'padux dyHKIIHA

87

CpoiicTBa (yHKITUH, UX
0TOOpakKeHHE Ha
rpaduke

88

UreHue U MoCcTpoeHHE
rpadukoB QyHKINN

89

ITpumeps! rpaduxoB
GyHKIUH, OTpaXKaroIuX
pealIbHbIE MPOLIECCHI



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

OyHKIWUH,
OIKCBHIBAIOLIHE MPSIMYIO

90 1 00paTHYIO bubmmorexa [IOK
IIPONIOPLUOHAIIBHBIC https://m.edsoo.ru/7f434bbc
3aBUCHUMOCTH, HX
rpaduxu

91 I'unepbona

92 ['unepbona

e s metooytta32

bu6moreka [IOK

9 I'padux bynknum y = x2 https://m.edsoo.ru/7f43457

2
OyHKIMYU Y =X2, ¥ = X°,
y =YX y=I[x; bubmmoreka [IOK

95 rpagu4IecKoe pereHne https://m.edsoo.ru/7f434d3
YpaBHEHUU U CUCTEM 8
ypaBHEHUU
OYyHKIMHU Y =X2, ¥ = X°,

Y=y =[x bubaunoreka LIOK

% ;g?f::j;goj SHGE:\I/IHG https://m.edsoo.ru/7f434eb4
ypaBHEHUI
[ToBTOpEHNE OCHOBHBIX

97 MMOHSATHH U METOJOB bu6mmoreka [JOK

KypcoB 7 1 8 KJ1accoB,
00o01eHue 3HaHu i

https://m.edsoo.ru/7f4371aa



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

[ToBTOpEHNE OCHOBHBIX

98 MMOHSTUI U METOJI0B 1 bu6mmoreka [{OK
KypcoB 7 1 8 Ki1accoB, https://m.edsoo.ru/7f43736¢
00001IeHIE 3HAHWA
IToBTOpEHME OCHOBHBIX By 110K

N HOJIMOTEKA

99 TOTUITHI 1 METOA0B 1 https://m.edsoo.ru/7f43751
KypcoB 7 u 8 KJIacCoB, 0
0000111eHIE 3HAHUHT -
[ToBTOpPEHME OCHOBHBIX Bu6 110K

N HOJINOTEeKA

100 TTOTGITHI 1 METONI0B 1 https://m.edsoo.ru/7f4376b
KypcoB 7 1 8 KJIacCOB, 4
0000111eHE 3HAHUT -
Hrtorosast KOHTpoOJIbHASA bubmorexa HOK

101 1 https://m.edsoo.ru/7f436b8
pabota g
[ToBTOpEHME OCHOBHBIX
TOHSATHUH U METO/IOB bubmorera [IOK

102 1 https://m.edsoo.ru/7f43785
KypcoB 7 U 8 KJIacCOB, 3
000011eHNE 3HAHUIA -

OBUIEE KOJIMYECTBO 102

YACOB II10 ITPOTPAMME



https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f437858
https://m.edsoo.ru/7f437858

9 KUIIACC

Ne
n/
n

Tema ypoka

KoaunuecTBO 4acoB

KoHTpoJbHbIE

Bcero
padoThI

IIpakTH4eckue
padoTsI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposeie
o0pa3oBaTejibHbIE

pecypchbl

ParmmmonansHabIe uncaa,
MppalMoHaJIbHbIE YUCIIA,
KOHEYHbIE 1 OECKOHEYHBIE
NeCSITUYHBIE TPOOH

MHOkecTBO
)IGﬁCTBI/ITCJ'II;HBIX YHUCCII,
JICMCTBUTEIIHHBIC YHCIIa KaK
OCCKOHEYHbBIEC JECATUYHBIE
npoou

Bs3anMHO oHO3HaYHOE
COOTBETCTBUE MEXKAY
MHOXECTBOM
JNEHUCTBUTEIBHBIX YHCET U
MHOECTBOM TOYEK
KOOPAWUHATHOU MPSIMOM

CpaBHeHue
JNEHUCTBUTENBHBIX YHCEN,
apudmernyeckue neHCTBUS
C AEUCTBUTEIbHBIMU
YUCIAMH

[TpubnuxéHHOE 3HaYECHNE




BEITUYHUHBI, TOYHOCTH
TIPUOTKCHUS

OxpyriieHue ynucesn

OxpyriieHue yncen

[Ipukunaka u oneHka

8
PEe3yJAbTATOB BHIYMCICHUIA
9 [Ipukunaka u oneHka
PEe3yJAbTaTOB BHIYMCICHUIA
JIuneliHOE ypaBHEHHE. bubmuorex [IOK
10 Pemenue ypaBHeHHUM, https://m.edsoo.ru/7f43bf6
CBOJIIIMNXCS K JUHENHBIM 6
JIuneitHOE ypaBHEHUE.
11 Pemenne ypaBHeHUH,
CBOJSILIUXCS K TUHEHHBIM
KBanpatHoe ypaBHeHue. bubnuorexa [JOK
12 Pemenne ypaBHeHUH, https://m.edsoo.ru/7f43c54
CBOJSIIIMXCA K KBaJPaTHBIM 2
KBanpatHoe ypaBHEeHHE. bubnuoreka [JOK
13 Pemenne ypaBHeHUH, https://m.edsoo.ru/7f43c54
CBOJSILIUXCA K KBAJPAaTHBIM 2
bubmuoreka [JOK
14 bukBanpaTHbie ypaBHEHUs https://m.edsoo.ru/7f43c3d
0
bu6mmoreka [JOK
15 buxBanpaTHble ypaBHEHUS https://m.edsoo.ru/7f43c3d

0



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

16

[Ipumeps! perieHus
YPaBHEHUH TPEThEN U
4ETBEPTOU CTEIECHEN
pas3IoKEHUEM Ha
MHOXHUTEIH

17

[Ipumeps! perenus
YpaBHEHUH TPEThEl U
4ETBEPTOU CTEIECHEN
pa3IoKEeHUEM Ha
MHOXUTEIN

18

Pemenue mpoGHo-
palMOHAIBHBIX YPABHEHHI

bu6mmoreka [IOK
https://m.edsoo.ru/7f43c9b
6

19

Pemenne mpoGHo-
palMOHAIBHBIX YPABHEHHI

bu6mmoreka [IOK
https://m.edsoo.ru/7f43c9b
6

20

Pemenne TekCTOBBIX 3aJa4
aJ'Il"e6paI/ILICCKI/IM METOOOM

21

Pemenne TekCTOBBIX 3aJa4
aJ'Il"e6paI/ILICCKI/IM METOOOM

22

Pemenue TeKCTOBBIX 3a7a4
aﬂre6pa1/1qec1<I/IM MCTOJOM

23

KounTpossnas pabora o
Teme "YpaBHEHHUS C OJHOM
nepeMeHHon"

24

ypaBHeHI/IC C ABYMA

bu6mmoreka [JOK



https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6

NEPEMEHHBIMH U €T0
rpadux

https://m.edsoo.ru/7f43d0b
4

25

VYpaBHeHHE ¢ IByMs
MEPpEMEHHBIMU U €TI0

rpadux

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d0b
4

26

Cucrema ByX JTMHEHHBIX
YpPaBHEHUH C IByMsI
IIEPEMEHHBIMU U €€
peuieHue

27

Cucrema 1ByX JINHEWHBIX
YpaBHEHUH C IBYMSI
IIEPEMEHHBIMU U €€
pelieHne

28

CucreMa IByX JTUHEUHBIX
YpaBHEHUH C IBYMS
TIEPEMEHHBIMH U €€
peuieHue

29

CucreMa IByX JTMHEUHBIX
YpaBHEHUH C IBYMS
MePEMEHHBIMU U €€
penieHue

30

Pemenue cuctem ABYX
ypaBHeHPIﬁ, OJHO U3
KOTOPBIX J'II/IHCI‘/’IHOC, a

IPYroe — BTOPOH CTENEHU

bubmuoreka [JOK
https://m.edsoo.ru/7f43d23
a

31

Pemenue cucrem ABYX

bu6mmoreka [JOK



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

YPaBHEHUH, OJTHO U3
KOTOPBIX JIMHEMHOE, a
JIPYroe — BTOPOM CTEIIEHU

https://m.edsoo.ru/7f43d55
a

32

Pemenne cucrem nByx
YpaBHEHUH, OJHO U3
KOTOPBIX JIMHENHOE, a
JIPYroe — BTOPOM CTEIEHU

33

Pemenne cucrem nByx
YPaBHEHUH, OJTHO U3
KOTOPBIX JIMHENHOE, a
JIpYroe — BTOPOM CTENEHU

34

I'padmueckas
MHTEPIIPETALHS CUCTEMBI
YpaBHEHUH C IBYMS
MIepeMEHHBIMU

35

Pemnrenye TeKCTOBBIX 3a1a4
anreOpanvecKuM crocooom

36

Pelienne TeKCTOBBIX 3a1a4
anreOpanvecKuM criocooom

37

KontponbHas padoTa no
TeMe "CucreMsl
ypaBHeHUI"

38

YucnoBble HEpaBEHCTBA U
HUX CBOMCTBa

39

HucnoBble HEpABEHCTBA U
HUX CBOMCTBa

bu6mmoreka [JOK
https://m.edsoo.ru/7f43ad5



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

a

JIuHeliHbIE HEPaBEHCTBA C

bu6mmoreka [{OK

40 OJIHO MePEMEHHON U HX https://m.edsoo.ru/7f43af0
peueHne 8
Jlunelinbie HEPABEHCTBA C bubnuotexa [JOK

41 OJIHOY ITIEPEMEHHOM U UX https://m.edsoo.ru/7f43af0
peueHne 8
Jlunelinbie HEPABEHCTBA C bubnuotexa [JOK

42 OJIHO TepeMeHHON U UX https://m.edsoo.ru/7f43af0
peueHne 8
Cucrembl TMHEHHBIX

43 HEPABCHCTB C OJHOMH
MEPEMEHHOM U UX peIIeHUE
CucTeMbl TUHEUHBIX

44 HEPaBEHCTB C OJTHOM
MEPEMEHHOM U UX pEIICHUE
CucTteMbl TUHEUHBIX

45 HEPaBEHCTB C OJTHOM
MEPEeMEHHON U UX pelIeHHe

bubmuoreka [JOK

KBanparHbie HepaBeHCTBA U

46 https://m.edsoo.ru/7f43b09
WX pellieHue g

bubmuoreka [JOK

KBanparHbie HepaBeHCTBA U

47 https://m.edsoo.ru/7f43b21
WX pellieHne e

48 KBanparHble HEpaBeHCTBA U bubnuorexa [IOK



https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b21e

UX pellIeHne

https://m.edsoo.ru/7f43b5a
2

KBagparHble HepaBeHCTBaA U

49
UX peuieHne
50 KBagparHble HepaBeHCTBaA U
UX peuieHne
I'padmueckas
WHTEPIpETAIHs HEPAaBEHCTB Bubamorexa [JOK
51 https://m.edsoo.ru/7f43b09
Y CHCTEM HEPaBEHCTB C g
JIBYMsI IIEPEMEHHBIMU B
I'padmueckas
59 WHTEpIpETAIHs HEPaBEHCTB
U CHCTEM HEPABEHCTB C
JBYMS IIEPEMEHHBIMU
53 KonTtponsHas padota no
teme "HepaBeHcTra"
KBagpatuunas QyHkus, eé Bubamorexa [JOK
54 . ’ https://m.edsoo.ru/7f4396¢
rpauK U CBOMCTBa 6
KBagpatuunas QyHkius, eé bubmmorexa [JOK
55 . ’ https://m.edsoo.ru/7f43984
rpauK U CBOMCTBa 5
KBagpatuunas QyHkius, eé Bubmmorexa LIOK
56 . yH ’ https://m.edso0.ru/7f4399b
rpaduK U CBOMCTBa 4
57 [Tapabona, KoOOpAUHATHI bubnuorexa [IOK

BCPIUINHBI Hapa6OJ'ILI, OCh

https://m.edsoo.ru/7f439eb



https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4

CUMMETPHHU TapadoIIbI

4

[Tapaboira, KOOpAMHATHI

bu6mmoreka [IOK

58 BEPIIMHBI TapaboJIbl, OCh https://m.edsoo.ru/7f43a03
CUMMETPUHU N1apaboJIb a
[Tapabouna, kKoOpAMHATHI bubnuoreka [IOK
59 BEPIIMHBI TapaboJIIbl, OCh https://m.edsoo.ru/7f43ala
CUMMETPUHU NTapaloJIb c
[Tapabouna, kKoOpaAMHATHI bubnuoreka [JOK
60 BEPIIUHBI TapaboJIIbl, OCh https://m.edsoo.ru/7f43a31
CUMMETpPUHU NTapaloJIb e
[Tapaboma, KoOpIMHATHI bu6moreka [IOK
61 BEPIIMHBI apaboibl, 0Ch https://m.edsoo.ru/7f43a52
CHMMETPUH [apaboIIbl 6
[Tapabomna, KoOpIMHATHI
62 BEPIIHNHBI Tapa0oJIbI, OCh
CUMMETPHUH TTapadoJIbl
I'paduku Gynakumii: y = kx,
63 y = kx + b, y=k/X, y=x3,
y=vX, y=[x|
I'paduku pynkumii: y = kx,
64 y = kx + b, y=k/X, y=x3,
y=vX, y=[x|
I'paduku pynkumii: y = kx,
65 y = kx + b, y=k/X, y=x3,
y=vX, y=|X|
66 I'paduxu Gynxmii: y = kx,



https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a526
https://m.edsoo.ru/7f43a526

y = kx + b, y=k/x, y=x3,
y=VX, y=|x|

I'paduxn Qyaxmmii: y = kx,

67 y = kx + b, y=k/x, y=x3,
y=vX, y=[X|
I'paduku pynkumii: y = kx,

68 y = kx + b, y=k/x, y=x3,
y=vX, y=[X|
KonTtponsnas padota mo brbmorexa [OK

69 13 P \ https://m.edso0.ru/7f43ab8
Teme "OyHKIUH 4
[TonsiTue yncnoBoi bubmorera [JOK

70 https://m.edsoo.ru/7f43e6c
MOCJIEIOBATEIbHOCTH 6
3amanue
MOCJIEIOBATEIbHOCTH bubmorexa [OK

71 A . . https://m.edsoo.ru/7f43ebd
peKyppeHTHOU (HOopMYIIoil U 3
dhopmyIoit n-ro uiaeHa B
ApubdmMernueckas u bubnuoreka [JOK

72 reoMeTpuyIecKas https://m.edsoo.ru/7f43ed7
IIPOTPECCUU €
ApudmMernueckas u bubnuoreka [JOK

73 reoMeTpuyIecKas https://m.edsoo.ru/7f43f3b
POTrpecCcHu 4
dopmysbl N-To YjaeHa bubmotera [JOK

74 PMY https://m.edsoo.ru/7f43f58

apu(pMeTHYeCKON u

a



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

reOMETPUYECKON
MPOTrPECCUI, CYMMBI
MEPBBIX N YWICHOB

@OopMyIIBI N-TO YIECHA
apudmeTnuecKoit u

bu6mmoreka [{OK

75 reoOMeTpUYECKOM https://m.edsoo.ru/7f43ef2
MIPOTPECCUM, CyMMBI c
MIEPBBIX N WICHOB
@opMyIIbI N-TO YJIEHA
apudmeTnyeckoil u bubnuoreka [IOK
76 TeOMETPUIECKOM https://m.edsoo.ru/7f43f0c
HPOTrPECCHiA, CyMMBI 6
MEPBBIX N YJICHOB
®opmyJsibl N-TO YJieHa
apupMETHIECKON 1 bubnuoreka [IOK
7 r€OMETPUUECKOU https://m.edsoo.ru/7f43f72
MIPOrpeccuit, CyMMBI e
MEPBBIX N YJICHOB
®opmyIbl N-ro YjaeHa
aprupMETHIECKON U bubnuoreka [JOK
78 F€OMETPHUYCCKOM https://m.edsoo.ru/7f43f8a
MIPOrpPecCuit, CyMMBI 0
MEPBBIX N YJICHOB
N300pakeHue 4ieHoB
79 apudmeTnyeckoil u

F€OMETPUUECKOM
MPOrpeccuil ToUKamMu Ha



https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0
https://m.edsoo.ru/7f43f8a0

KOOPJMHATHOM MJIOCKOCTH

80

N300pakeHue 4ICHOB
apudmeTnuecKoit u
r€OMETPUYECKOU
MPOrpPECCU TOYKAMU Ha
KOOPJIMHATHOM MJIOCKOCTH

81

JIuHelHbI 1
9KCIIOHEHIIMAJIBHBINA POCT

82

Cno>HbI€ POLIEHTHI

bu6mmoreka [IOK
https://m.edsoo.ru/7f43fe0
e

83

CiokHbI€ POIEHTHI

bu6moreka [IOK
https://m.edsoo.ru/7f4401a
6

84

KontponpHas padoTa no
TeMme "Uncnoseie
ocJea0BaTeabHOCTH"

bu6mmoreka [IOK
https://m.edsoo.ru/7f4404f
8

85

IToBTOpEeHME, 0000IMIECHNE U
cHUCTeMaTh3aIys 3HAHHH.
3anuch, CpaBHEHHE,
JIEUCTBUS C
JeHCTBUTEIIbHBIMHU
YUCJIAMH, YUCIIOBAs TIpsMast

86

[ToBTOpEHue, 06001mEeHNE U
cucTeMaTH3aIlus 3HAHUM.
[TporieHThI, OTHOIICHWSI,
MPOTIOPIIHH



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

[ToBTOpEHue, 0600MICHNE U
cUCTEeMaTU3alrs 3HaHHM.

87
Oxpyriienue,
npuOIIMKEHHE, OT[CHKA
[ToBTOpenue, 06o0IICHNE U
cHCTEeMaTH3alMs 3HAHUH. bu6morteka [IOK
88 Pemienne TekCTOBBIX 3a4a4 https://m.edsoo.ru/7f443b1
apu(hMETHIECKUM 2
CIrocooom
[ToBTOpenmEe, 0600IIEHNE U
CHCTEMAaTH3alMs 3HAHUH. bu6moreka [IOK
89 Perienne TeKCTOBBIX 3a1a4 https://m.edsoo.ru/7f443cd
apu(PpMETHUECKUM 4
crocoOom
[ToBTOpEeHUE, 0600IIEHNE 1
CHUCTeMaTH3aIrs 3HAHHH. bubnuorexa [JOK
90 Pemrenne TeKCTOBBIX 3a1a4 https://m.edsoo.ru/7f443fe
apupMETHIECKUM a
CII0co0o0M
[ToBTOpEeHME, 0600IICHNE 1
CUCTEMAaTH3aIUs 3HAHHH.
TTpeoSpasosanie bubnuoreka [JOK
91 https://m.edsoo.ru/7f4441c
anreOpanvecKux N
BBIPAKEHUH, TOTYCTHUMbIE
3HAYCHHS
92 [ToBTOpEHue, 06001IeHNE U bu6mmoreka [JOK

CHCTeMaTHU3allus 3HaHUH.

https://m.edsoo.ru/7f44436



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

[IpeoGpa3zoBanue 4
aNreOpanvIecKux
BBIPKEHUH, TOTTYCTHMBIC
3HAYCHHMS
[ToBTOpenue, 06o0IICHNE U
cHCTEeMaTH3alMs 3HAHUH.
TpeoGpasopanme bubnuotexa [JOK
93 https://m.edsoo.ru/7f4446f
anreOpandecKux )
BBIPOKEHUH, TIOTTYCTHUMBIC
3HAYCHHS
[ToBTOpEenue, 0600IIEeHNE U
CHCTEMAaTH3alMs 3HAHUH.
[IpeobpazoBanue bubmorexa LOK
94 https://m.edsoo.ru/7f444a9
anreOpandecKux 4
BBIpOKEHUH, TIOMTyCTUMBIC
3HAYCHHMS
[ToBTOpEHME, 0600IICHNE 1
cUCTeMaTU3alus 3HaHHUM. bubnuorexa [JOK
95 DYHKIUU: IOCTPOCHHE, https://m.edsoo.ru/7f444c5
CBOMCTBA M3yYEHHBIX 6
byHKIMA
[ToBTOpEHME, 000OIICHNE 1
cucTeMaTH3alys 3HaHU. Buoauorekxa ]_[OK
96 OYHKINU: TIOCTPOCHHE, https://m.edsoo.ru/7f444f4
CBOMCTBa M3yYCHHBIX 4
byHKIHHA
97 [ToBTOpEHue, 06001IeHNE U bu6mmoreka [JOK



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

CUCTEMAaTU3aLMsA 3HAHUHN.
@yHKIUU: IOCTPOCHHUE,
CBOMCTBA U3yYEHHBIX

byHKIHA

https://m.edsoo.ru/7f44516
a

98

[ToBTOpenue, 06o0IICHNE U
CUCTEeMaTU3alus 3HaHH.
@yHKIUU: IOCTPOCHHUE,
CBOMCTBA U3yYEHHBIX

byHKIINN

bu6morteka [IOK
https://m.edsoo.ru/7f4452¢
6

99

[ToBTOpEeHuE, 0600IIEHNE 1
CHCTEMAaTH3alMs 3HAHUH.
I'padmueckoe pemienne
YpaBHEHUH U UX CUCTEM

bu6moreka [IOK
https://m.edsoo.ru/7f44551
6

100

[ToBTOpEeHUE, 0600IICHNE 1
CHCTEeMaTH3aIus 3HaHUH.
I'paduuaeckoe permenue
YpaBHEHUN U UX CHCTEM

101

HToroBasi KOHTpOJIbHAS
pabota

102

O060011IeHEe U
CHUCTEMATHU3ALM 3HAHUI

OBIIEE KOJIMYECTBO
YACOB II10 ITPOTPAMME

102



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




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1J151 YYEHUKA

* Matematuka. Anre0pa: 7-i1 kiacc: 0a30BbIil ypOBEHb: yueOHUK, 7 Kiacc/
Makapserues 10.H., Munatok H.I'., HemikoB K.W. u npyrue; nox pexn.
TensikoBckoro C.A., AkuronepHoe o61miectBo «M3narenbcTBo
«IIpocBenieHue»

* Martemaruka. Anre0pa: 8-i1 kiacc: 0a30BbIi YpOBEHb: yueOHUK, 8 Kinacc/
Makapserues 0. H., Munatok H.I'., HemikoB K.W. u apyrue; nox pex.
Tensaxosckoro C.A., AkionepHoe o6miectBo «M3nareabcTBo
«IIpocBenieHue»

* Maremaruka. Anredpa: 9-it kiacc: 0a30BbIi YpOBEHb: yueOHUK, 9 Kkimacc/
Makaperues FO.H., Munatok H.I'., HemikoB K.W. u apyrue; nox pes.
Tenaxosckoro C.A., AkionepHoe o6miecTBo «M3nareabcTBo

«HpOCBGHIGHI/IG»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA
Marematuka. Anredpa: 7-i kimacc: 6a30BbI YPOBEHB: YUCOHUK, 7 Ki1acc/
Makaperues 0. H., Munatok H.I'., HemmikoB K.W. u npyrue; o pe.

Tensaxosckoro C.A., AkionepHoe o0miecTBo «M3nareascTBo
«IIpocsemenue»

* Maremaruka. Anrebpa: 8- kiacc: 6a30BbI YPOBEHB: yUeOHUK, 8 Ki1acc/
Makaperues 0. H., Munatok H.I'., HemmkoB K.W. u npyrue; nox pex.
TensxoBckoro C.A., AkiimonepHoe o61iectBo «M3maTenbcTBo
«IIpocsemenue»

* Maremartuka. Anrebpa: 9-it kiacc: 6a30BbIi YpOBEHbB: yueOHHUK, 9 Kimacc/

Makapsrues FO.H., Munatok H.I'., Hemikos K.W. u npyrue; nox pen.



TensikoBckoro C.A., AkiionepHoe o61miectBo «M3narenbcTBo
«IIpocsewenue»

CocrtaB YMK "Marematuka. Anredpa 7 knacc':

PaGouas terpanb. B 1Byx vactsx.

KOHTposbHBIE M CaMOCTOSITENIbHBIE PAOOTHI

[IpoBepounbie pabOTHI

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET

bubnuoreka [{OK https://m.edsoo.ru/7{415b90

Poccuiickas anexktponHas mkona https://resh.edu.ru/

Cnam 'MA: Pemry OI'D https://math-oge.sdamgia.ru/

Cnam I'MA: Pemry BIIP https://vpr.sdamgia.ru/
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