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INOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM K3 OINOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA 00ECIeYMBAET U3yUEHHUE JIPYTUX AUCIUIUIMH, KAK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LHUKIOB, €€ OCBOCHHE HEOOXOAUMO st
POAODKEHUS 00pa30BaHUS U B MMOBCEAHEBHOM *U3HU. PazButue y oOyuaronuxcs
HAYYHBIX TPEJCTABICHUNA O TMPOUCXOXKACHUM U CYIIHOCTH aireOpandecKux
abcTpakiuii, cnocode OTpakeHUsI MaTEMAaTUYECKON HayKOM SIBJICHUI U MPOIECCOB
B NIpUpOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIMPOBAHUS B HAyYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYIHOTO MUPOBO33PEHUS
¥ KauyeCTB MBIIUICHUS, HEOOXOAUMBIX JIJIS aJanTalliid B COBPEMEHHOM IU(PPOBOM
obOmectBe. M3ydyenue anreOpbl oOecreyuBaeT pa3BUTHE YMEHUS HaOJII0JaTh,
CpaBHUBATb, HAXOJUTh 3aKOHOMEPHOCTHU, TPeOyeT KPUTHUUYHOCTU MBIILICHUS,
CIIOCOOHOCTH apTryMEHTHUPOBAHHO OOOCHOBBIBATH CBOU JIEUCTBHUSI M BBIBOJBI,
dbopmynupoBath yrBepxkacHUsA. OCBOCHUE Kypca anreOpbl 00eCreurnBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUSI OOYJarolIMXCsA: OHM HCIHOJB3YIOT JACIYKTUBHBIE U
WHYKTUBHBIE PacCyXJeHusi, 0000IIeHHEe U KOHKPETU3AINI0, aOCTparupoBaHue U
aHanoruto. OOydyeHue  anrebpe  mpeanosiaraeT  3HAYUTENbHBIH  00BEM
CaMOCTOSITENTFHOM  JIEATEIBHOCTH OOYYaroMIMXCs, TOSTOMY CaMOCTOSITENIbHOE
peleHue 3a7a4 SABISETCS peann3alieil JesTeIbHOCTHOTO IPUHIINIIA O0yUeHUSI.

B crpykType mporpammbl y4eOHOro Kypca «Auredpa» ajii OCHOBHOIO
o011ero o0pa3oBaHUs OCHOBHOE MECTO 3aHMMAIOT COAEPKATEIbHO-METOANUYECKUE
JuHuU: «Yucnaa ¥ BeIUUCICHUS», « ANTeOpandecKkue BhIpAKEHUS», «YpaBHEHUS U
HepaBeHCTBa», «Dyukmumy. Kaxkmas w3 3TUX coaepkaTelbHO-METOIMISCKUX
JVHUHA pa3BUBAETCS Ha MPOTSHKEHUH TPEX JIET U3YUEHUS Kypca, B3aUMOJCHCTBYS C
JpPYTUMU ero JuHusMd. B xome wu3ydeHus yd4eOHOro Kypca oOydarouumcs
MPUXOIUTCS JIOTUYECKU PACCYXKJaTh, MCIOJIB30BATh TEOPETHUKO-MHOKECTBECHHBIN
s3bIK. B CBsI3M ¢ 3TUM B mporpammy ydeOHOro Kypca «Anredpa» BKIIOYECHBI
HEKOTOpbIE OCHOBBI JIOTMKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pasieiax
MaTeMaTHYECKOro o0pa3oBaHUs U CHOCOOCTBYIOIIME OBIAJCHUIO 00YyYarOIIMMUCS
OCHOB  yHHMBEPCAJIBHOIO MareMaTthuueckoro si3bika. ComepkatenbHOH |
CTPYKTYPHOUM OCOOEHHOCTBIO Yy4eOHOTO Kypca «Aunrebpa» SBISIETCS €ro
MHTETPUPOBAHHBIN XapaKTeEp.

Conmepxanne nuHMM «Yuclia W BBIYUCICHUS» CIYKUT OCHOBOW IS
JAIbHEUIIIETO M3yYeHUS] MaTeMaTHUKH, CIIOCOOCTBYET PA3BUTHUIO Yy OOYYArOIIMXCS
JIOTUYECKOTO MBINIJICHUS, (JOPMUPOBAHUIO YMEHHUS MMOJIH30BATHCS aJrOPUTMaMHU, a
TaK)Xe MPHUOOPETCHHIO MPAKTHUECKUX HABBIKOB, HEOOXOIUMBIX JIJIsi TIOBCETHEBHON
JKU3HU. Pa3BuTHE MOHATHS O YUCJIE Ha YPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHUs
CBS3aHO C pAalMOHAJIBHBIMM M HWPPANUOHAIBHBIMH YHCIaMHU, (HOPMHUPOBAHHEM
MPEACTABICHUN O JACHCTBUTEIBHOM YHCIIE. 3aBEpPUICHHWE OCBOCHHSI YHCIIOBOM
JMHUY OTHECEHO K CpeaHeMy 001eMy 00pa3oBaHHMIO.



Copeprkanue qBYX anreOpandeckux JIMHUN — « AJreOpanyecKkre BhIPaXeHUs
U «YpaBHEHHS] U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO Yy OOYUAIOIIMXCS
MaTEeMaTHUYeCKOro amnmapara, HeOOXOAMMOIo JJIsl pelIeHHs 3ajad MaTeMaTHKH,
CMEXHBIX TMPEAMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3adady. Ha ypoBHe
OCHOBHOIO 0011ero oOpa3oBaHusl Y4YeOHBIM MaTepuan TPYNIUPYETCS BOKPYT
palMOHANBHBIX BhIpAXEHUN. AJredpa JEMOHCTPUPYET 3HAUCHUE MAaTEMAaTHUKH Kak
A3bIKa JUIS TOCTPOCHHSI MAaTEMaTHYECKUX MOJIENEH, ONHMCAHMS NPOLECCOB U
ABJICHMA peanpHOro Mupa. B 3agaunm oOydeHus anreOpe BXOIAT TaKxKe
JanbHeilee pa3BUTHE AJITOPUTMUYECKOTO MBIIUICHUS, HE00XOAUMOro, B
YaCTHOCTH, JJII OCBOCHHMS Kypca HWHGOPMATHKW, M OBJAJCHUE HaBbIKAMU
JeAYKTUBHBIX paccyxaenuii. [Ipeo6pa3zoBanne cUMBOJIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXEHUS], CHIOCOOHOCTEN K MATEMaTHYECKOMY TBOPYECTBY.

Coneprxanre QyHKITMOHATBHO-TPAPUIESCKON JTMHUY HAIEICHO Ha TOJyICHHE
OOy4YaronMMUCS 3HAaHUN O (YHKIMSIX KaK BaKHEHIeW MaTeMaTHYECKON MOJENH
JUIsL OTIMCAHUS U UCCIIEJOBaHMsI Pa3HOOOPA3HBIX MPOLECCOB U SBJIECHUIN B PUPOJIE
u obmiectBe. M3yueHune martepuana CIOCOOCTBYET Pa3BUTHIO Yy OOYyYarOIIUXCA
YMEHUS UCTIOIb30BATh PA3JIMYHBIE BBIPA3UTEIIbHBIE CPEACTBA S3bIKA MATEMATUKH —
CIIOBECHBIE, CHUMBOJIMYECKHE, TIpauueckue, BHOCUT BKJIal B (opmMupoBaHHE
IPEJICTaBICHUNA O POJIM MAaTEMATUKH B PA3BUTHUU IUBUIM3ALMH U KYJIbTYpBI.

CornacHo yuyeOHOMYy MjaHy B 7-9 Kkjaccax u3ydaeTcss Y4YeOHBIH Kypce
«Anredpa», KOTOpBIM BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3/eiibl COJEP KAHUS:
«Uucna © BBIUKCIEHUS», «ANTeOpanyecKue BBIPAXKEHUS», «YPaBHEHHS U
HEPAaBEHCTBA», « DYHKIIMW.

Ha usyuenue yueOHoro kypca «Anredpa» orBoautcs 306 yacoB: B 7 kjacce
— 102 4aca (3 yaca B Henento), B 8 kinacce — 102 ygaca (3 yaca B Henento), B 9
kiacce — 102 yaca (3 yaca B HefieINi0).



COJEPXAHUE OBYUYEHUA
7 KIIACC

Yuciaa 1 BBIYUCTCHUSA

JlpoOu 0OBIKHOBEHHBIE U JIECATUYHBIE, IEPEX0 OT OJHOM (POPMBI 3aIUCH IpoOei K
npyrou. IloHATHE panMOHANBPHOIO YMCIA, 3alKMCh, CPABHEHHUE, YIOPSAOYMBAHUE
palMOHAIbHBIX YHUCENl. ApU(pMETHYECKHE JEHCTBUS C PalUOHAIBHBIMU YHUCIIAMHU.
Pemenue 3a1a4 U3 peanbHON NPAaKTUKU HA YacTH, HA IPOOH.

CreneHp ¢ HaTypaJbHBIM I[IOKa3aTeJeM: OIpEAeJcHUe, MpeoOpa3oBaHUE
BBIPDOKCHHI HA OCHOBE ONpEIEICHUs, 3alHuCh OONbIIMX 4YHucesl. [IpoleHThl, 3amuch
MPOLICHTOB B BHJE JAPOoOM W IpoOM B BUJE MPOLEHTOB. TpH OCHOBHBIE 33Jaud Ha
IIPOLICHTHI, pELICHUE 3a]]a4 U3 PEAIbHON NPAKTUKH.

IIpuMeHeHrne NPU3HAKOB JEIMMOCTH, PA3JIOKEHUE HAa MHOXKUTEIM HaTypalbHBIX
quced.

PeanbHble 3aBUCUMOCTH, B TOM YKCIIE IpsiMasi ¥ oOpaTHasi IPOMOPLIMOHATILHOCTH.

AJire0OpanvecKue BbIPaKeHUs!

IlepeMeHHBIE, YUCIOBOE 3HAYECHHUE BBIPAXKEHUS C IIEpEMEHHOW. JlomycTumele
3Ha4YeHUs MepeMeHHbIX. lIpeacraBieHne 3aBUCMMOCTH MEXAY BEIUYMHAMHU B BUIE
¢opmynbl. Beruucnenus no ¢dopmynam. IlpeoOpazoBaHrne OYKBEHHBIX BBIPaXXECHHUI,
TO/IECTBEHHO PAaBHBIE BBIPAKEHHUS, NPABUIIA MPeoOpa3oBaHus CyMM U IPOU3BEACHUH,
IIpaBUJIa PACKPHITHS CKOOOK Y MPUBEACHUS TOJOOHBIX CIIaraeMblIX.

CBolicTBa CTENEHU C HATYPAJIBHBIM IIOKA3aTEIIEM.

OpHounensl n MHorowieHsl. CreneHb MHorousneHa. CroKeHUE, BBIYMTAHHE,
YMHOXXEHHE MHOTOWIECHOB. DOpMyJIbI COKPAIIEHHOTO YMHOYKEHMS: KBaApPAT CyMMBI H
KBagpaT paszHocTh. Popmysia pasHOCTHM KBaapaToB. Pa3nokeHHe MHOTIOYJIEHOB Ha
MHOKUTEJIN.

YpaBHeHUS U HEPABEHCTBA

VYpaBHEeHUE, KOpEHb ypaBHEHHS, TMpaBWia NpeoOpa3oBaHUsl  ypPaBHEHWS,
PaBHOCUIIBHOCTh YPaBHEHU.

JIuHelHOe ypaBHEHHUE C OJHOM IEPEMEHHON, YNCIIO KOPHEN JIMHEWHOTO YPABHEHHS,
pelieHue JIMHEWMHBIX ypaBHEeHMH. (CocCTaBieHHME YpaBHEHHM MO YCIOBHUIO 3aJayH.
Pemrenune TekCTOBBIX 3a/1a4 C TOMOIIBIO YPaBHEHUH.

JIuneitHoe ypaBHEHUE C ABYyMs NepeMeHHbIMM M ero rpadpuk. Cucrema ABYyX
JIMHENHBIX ypaBHEHUH C ABYMs MepeMeHHbIMU. PellleHne cucteM ypaBHEHUN CIOCOOOM
ITOZCTaHOBKU. [IpuMepsI pelennst TEKCTOBBIX 3a/1a4 € IIOMOIIBIO CUCTEM YPABHEHUM.

DyHKIUU

Koopaunara Toukm Ha mnpsmou. YucioBble NPOMEXYTKU. PaccrosHue Mexnay
JIBYMs TOYKaAMU KOOPJIUHATHOU IPSIMOM.

[IpsmoyronbHas cucrema koopauHaT, ocu OX u Oy. AGcuucca U opJiuHaTa TOYKH
Ha KOOPJAMHATHOW TIUIOCKOCTH. [Ipumepsl rpadukoB, 3amaHHbix (dopmynamu. UreHwe
rpadukoB peanbHbIX 3aBucuMocTed. [lonstue gynkmuu. 'padux dynknuu. CBoiicTBa



byukuii. Jlunelinas ¢yukius, e€ rpaduk. I'paduk dynkuuun Yy = |X|. I'paduueckoe
PEILIEHNE JTUHENHBIX YPABHEHUN U CUCTEM JIMHEWUHBIX YPABHEHUM.
8 KIIACC

Yuciaa 1 BBIYUCTCHUSA

KBanpaThslii kKopeHb u3 uncina. [Tonstue 06 nppaunoHaaibHOM 4ucie. Jlecs TuuHbIe
npuOIIKEHUsT HMppalroHaNbHbIX uncen. CBolcTBa apu(METHUYECKHX KBaJIpaTHBIX
KOpHEN U UX NPUMEHEHHE K MPeoOpa30BaHUIO YHCIIOBBIX BBIPAKEHUN W BBIYHMCIICHUSM.
JleCTBUTEIIBLHBIC YHCIIA.

Crenens ¢ enpIM nokasaresieM U e€ cporictBa. CTaHaapTHas 3alUCh YHCIIA.

AJireOpandecKkue BbIPaKeHUSA

KBazgpaTHbIil TpEXUIIEH, pa3I0KEHUE KBAAPATHOTO TPEXUIEHA HA MHOKHUTEIIN.

Anrebpanyeckas 1poos. OCHOBHOE CBOMCTBO anredpanyeckoit npodu. CroxxeHue,
BBIUMTAaHUE, YMHOXKEHUE, JIEIICHUE alreOpanyeckux Apoodeil. PanroHanbHble BBIpaKEHUS
U uX npeodpa3oBaHue.

YpaBHeHMs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (QopMyna KOpHEH KBagpaTHOro ypaBHEHHs. Teopema
Buera. Pemenne ypaBHEHUH, CBOIAIIMXCA K JUHEHWHBIM M KBaapaTHbIM. [Ipocreiimme
ApOOHO-pallMOHANIbHBIE YPABHEHUS.

['padnyeckas uHTEpHpeTalys YpPaBHEHHH C JByMS NEPEMEHHBIMH M CHCTEM
JMHEWHBIX YPABHEHUM C ABYMs NepeMEHHBIMUA. [I[puMepsI permeHns CuCTEM HETMHENHBIX
YpaBHEHUH C IBYMsI IEPEMEHHBIMU.

Pemennie TeKCTOBBIX 3a71a4 aare0panyeckuM CrocoooM.

UucnoBple HEpPaBEHCTBA M MX CBOMCTBA. HepaBeHCTBO € OJHOM IEPEMEHHOM.
PaBHOCHMIBHOCTH HepaBeHCTB. JIMHEHbIE HEPABEHCTBA C OJHOW MepeMeHHON. CUCTeMBI
JIMHEWHBIX HEPABEHCTB C OJTHOW NMEPEMEHHOM.

DOYyHKIUU

[Tonsitue dynkuuu. OO6macTh ompeneraeHUuss U MHOXKECTBO 3HAYCHHM (DYHKIIUH.
CriocoObl 3a1anus QyHKITUH.

I'padux ¢pynxuuu. Urenue cBoiictB pyHkuuu no e€ rpaduky. Ilpumepsr rpapukos
(GyHKUHIA, OTpa’KaIOIIUX PEATTbHBIE MPOLECCHI.

DYHKIMHU, OMKUCHIBAIOIINE IPSIMYIO U 00paTHYIO IPOMOPLMOHATILHBIE 3aBUCUMOCTH,
nx rpadukn. Pyskmun Y = X2, y = X3, ¥ = VX, y=|x|. ['paduteckoe pelieHne ypaBHeHHii
Y CHCTEM YpPaBHEHUM.

9 KIIACC

Yucia v BIYUCICHUSA

PanronanpHbie 4Ymclia, HWppalMOHANIBHBIC YHCIA, KOHEYHbIE W OECKOHEUYHBIC
JNeCATUYHbIC TpoOU. MHOXKECTBO NEUCTBUTEIBHBIX UYUCEII, JEHCTBUTEIBHBIC YMCIIa KaK
OCCKOHEUHBIE JeCATUYHbIe JpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBHUE MEXKIY
MHOKECTBOM JECHCTBUTEIIBHBIX YACEN U KOOPAUHATHOU NIPSMOU.



CpaBHeHHME  JEHCTBUTENBHBIX  4uceld,  apudMeThuyeckue  JEeUCTBHUS  C
NEUCTBUTEIBHBIMU YUCIIAMU.

Pa3smepsl 0OBEKTOB  OKpYXKAIOIIETO MHUpPA, JJIMTEIBHOCTh MPOLECCOB B
OKPY’KAIOILIEM MUPE.

[TpubnmxEHHOE 3HAYCHHE BEJIMYMUHBI, TOYHOCTHb NpuOMKeHus. OKpyTieHHe
yucen. [Ipuknaka u olieHKa pe3yJIbTaTOB BEIYMCIECHUM.

YpaBHeHUS U HEPABEHCTBA

JIuneniHOe ypaBHEHME. Pemenne ypaBHEHNM, CBOJSIIMXCS K JIUHEUHBIM.

KBampaTtHoe ypaBHeHme. Pemenue ypaBHEHMH, CBOIAIIMXCA K KBaJIpaTHBIM.
bukBaaparHoe ypaBHeHue. lIpumepsl pemieHuss ypaBHEHHUW TPETbEM M YETBEPTOU
CTEIECHEN pa30KEHHEM Ha MHOKHUTEIH.

Pemenne napoOHO-pallMOHANBHBIX ypaBHEHUH. PeleHue TEKCTOBBIX —3ajad
anre0pandecKuM METOIOM.

VYpaBHeHue ¢ JByMs MNEpeMEHHbIMU U ero rpaduk. Pemenue cucreM IByX
JMHEWHBIX YPAaBHEHU C IByMsl IEpEeMEHHBIMU. Pellienne cuctem JByX ypaBHEHHM, OJTHO
U3 KOTOpBIX JIMHEWHOE, a Jpyroe — BTOopoi cremeHu. ['paduueckass nHTEpmpeTanus
CHUCTEMBI YPABHEHHI C IByMsI IEPEMEHHBIMH.

Perienne TeKCTOBBIX 3a/1a4 aNreOpandeckuM CIiocoOoM.

UucnoBele HEPABEHCTBA U UX CBOMCTBA.

PemieHne nMHEHHBIX HEPABEHCTB C OJHOM IlepeMeHHOW. PemeHue cucrem
JUHEHHBIX HEPABEHCTB C OJIHOM nepeMeHHo. KBaapatHbeie HepaBeHCcTBa. [ paduueckas
WHTEPIPETALNS HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMS IEPEMEHHBIMU.

DOYyHKIUU

KBanpatuunas gynkuus, e€ rpaduk u cBoiictBa. [lapabona, KoopaArHATHI BEPIIMHBI
napaboJIbl, 0Ch CHMMETPHUH MapaOOIIBI.

I'padukn dyskmmit: Y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| u nx
CBONCTBA.

YucoBbie 10CJIe10BATEILHOCTH U IPOrPeccum

[loHsiTHE 4YMCIIOBOM  MOCIEAOBATENIBHOCTU.  3aJaHuE  IOCIENOBATEIbHOCTH
peKyppeHTHOH hopmynoi u popmymoil N-ro uieHa.

Apudmernueckass W reomeTpuyeckas nporpeccur. PopMmynsl N-TO  4JeHa
apu(pMETUYECKON U T€OMETPUUECKON MPOTrpeccuii, CyMMbI IEPBBIX N YJICHOB.

N3o00pakeHre 4wieHOB apu(PMETHUECKOM U T€OMETPUUYECKON MPOTPECcCUuil TOUKaMu
Ha KOOPJAWHATHOM TIUIOCKOCTHU. JIMHEMHBIH M SKCIOHEHIUMAIbHBIM pocT. CioKHBIE
ITPOLIEHTHI.



IHNIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O
KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOTI O OBIIEIO
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yabTaThl OCBOCHMS NPOTrpamMMbl y4eOHOro Kypca «Anredpay
XapaKTEPHU3YIOTCH:

1) maTpuoTnyeckoe BOCIMTAHUE:

IpPOSIBJICHUEM HHTEpPEca K IMPOLUIOMY MU HACTOSAILIEMY POCCUHCKOM MaTeMAaTHKH,
[IEHHOCTHBIM OTHOILLIEHUEM K JIOCTHIKEHUSM POCCUHCKMX MaTeMaTHKOB U POCCHUHCKOMN
MaTEMaTUYECKOM IKOJbI, K HCIOJIb30BAHUIO 3TUX JOCTHKEHUH B APYTrUX HayKax U
MPUKIATHBIX chepax;

2) rpaskaaHCcKoe M JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TFOTOBHOCTBIO K BBINIOJHEHUIO O0S3aHHOCTEH I'paXkAaHWHA U pealu3aliy ero mpas,
IpPEJICTaBICHUEM O MaTEeMaTHYECKUX OCHOBaX (PYHKIMOHUPOBAHUS pa3iIMYHBIX
CTPYKTYP, SBJICHU, IPOLEAYP TPAXKAAHCKOTO O0IIeCTBa (HalpuMep, BBIOOPHI, OIPOCHI),
TOTOBHOCTBIO K OOCYXJIEHHMIO JTHYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHYECKUM
MPUMEHEHUEM JIOCTH)KEHHM HAyKd, OCO3HAHHUEM BAXKHOCTH MOPAIBHO-3TUYECKUX
IIPUHLUIIOB B JAESITEIBHOCTH YUYEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YacTHE B PEIICHHWM MPAaKTUYECKHX  3a]ad
MaTeMaTUYeCKOM  HANpaBJICHHOCTH, OCO3HAHMEM  BaXXHOCTH  MaTeMaTHYECKOIro
oOpa3oBaHMsI Ha NPOTSHKEHMHM BCEH JKU3HM JUIsl YCHEIIHOM mNpodeccruoHalbHON
JESITEIbBHOCTY M PAa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAaHHBIM BBIOOpOM U
MOCTPOCHUEM HHAMBUAYAIbHOM TPAaeKTOPUM OOpa30BaHUS W KU3HEHHBIX IUIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOEe BOCIIMTAHUE:

CHOCOOHOCTBIO K OMOIIMOHAJIbHOMY M 3CTETUYECKOMY  BOCHPUSATHIO
MaTeMaTHYeCKUX OOBEKTOB, 3aJay, peUICHUM, pacCyXIeHUH, YMEHUIO BUJAETbH
MaTeMaTU4YeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MO3HAHMSL:

OpUEHTAalMEN B JEATEIBHOCTA HA COBPEMEHHYIO CUCTEMY HAyUYHBIX MPEICTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSAX pAa3BUTUSl 4YEJIOBEKa, MPUPOABI U  OOILECTBa,
NOHMMAaHUEM MaTEeMaTHYEeCKOW HayKu Kak c(epbl 4eJIOBEUECKOH AESITeIbHOCTH, ITAloOB
e€ pa3BUTHS W 3HAYMMOCTU [JJisi Pa3BUTUS LMBWIM3ALWU, OBJAJACHUEM SI3BIKOM
MaTeMaTUKd W MAaTeMaTHYeCKOW KyJIbTYpOl Kak CpeJICTBOM IIO3HAHMS MHUDA,
OBJIAJICHUEM MPOCTEUIIMMH HaBbIKAMU UCCIIEIOBATEIBCKOM AESTEIBHOCTH;

6) d¢usuyeckoe BocnuTaHue, GOpMHUpPOBAHME KYJbTYPbl 310POBbA U
IMOLMOHAJIBHOIO 0J1arONOJyYHs:



TOTOBHOCTBIO MPUMEHATh MAaTEeMAaTUYECKUE 3HAHUS B UHTEPECAX CBOETO 370POBbs,
BEJICHUS 3JI0pPOBOTO o0Opa3a >KU3HU (370pOBOE TMHUTAaHWE, COATAaHCHPOBAHHBIA PEKUM
3aHATHI U OTIIbIXA, peryisipHas pusndyeckas akTUBHOCTH), COPMUPOBAHHOCTHIO HaBbIKA
pednexkcun, MpU3HAHUEM CBOETO IpaBa Ha OIIMOKY M TaKoro e IpaBa JIPyroro
YeJI0BEKa;

7) 3K0JIOrHYeCcKOoe BOCIIMTAHUE:

OpUEHTAIMEe Ha MPUMEHEHHE MaTeMaTUYeCKUX 3HAHWM A pelieHus 3anad B
00JIaCTH COXPAHHOCTH OKPY>KaIOIIEeH Cpelbl, TUIAHUPOBAHUS MOCTYIKOB M OIEHKU HX
BO3MOXHBIX TOCIEACTBUN [IJI1 OKpY)KAIOIIeH cpebl, OCO3HAHHEM TJI00AIBHOIO
XapakTepa 9KOJOTHYECKHUX MPoOJIeM U IMyTel UX peleHHs;

8) aganTanus K U3MEHSIOIMMCS YCI0BUSAM COLUAILHOM M MPUPOAHOI cpebl:

TOTOBHOCTBIO K JIEUCTBUSIM B YCIIOBHUSIX HEONPEAENEHHOCTH, MOBBIIICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUYECKYIO NeSITeIbHOCTh, B TOM YHCIE YMEHHE
YUUTBCS Y JIPYTUX JIOJIEH, nMpuoOpeTaTh B COBMECTHOM JESATEIHLHOCTH HOBBIE 3HAHMS,
HABBIKM M KOMITIETEHIIUH U3 OIBITA JPYTUX;

HEO0OXOAMMOCThIO B ()OPMUPOBAHUH HOBBIX 3HAHUM, B TOM 4ucie (GOPMYIHPOBATH
UJeH, MOHATHS, TUIIOTE3bl 00 0OBEKTaX U SBJICHUSAX, B TOM YHCIIE PAaHEE HEU3BECTHBIX,
OCO3HaBaTh Je(UUUTHl COOCTBEHHBIX 3HAHUNW W KOMIIETEHTHOCTEH, IJIAHUPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CHUTYAILMIO, BOCIPUHUMATH CTPECCOBYIO
CUTYAIMIO KaK BBI30B, TPEOYIOIINI KOHTPMEP, KOPPEKTUPOBATH IPUHUMAEMbIE PEIICHUS
U elicTBUA, (OPMYJIUPOBATh U OLICHUBATh PUCKU U MOCIEICTBUS, POPMUPOBATH OTIBIT.

METANPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

ba3oBble jornueckue aeicTBUA:

e BBIBISTH W XapaKT€PU30BATh CYIIECTBEHHbIE TMPU3HAKA MaTEMaTUYECKUX
OOBEKTOB, TMOHSITHHA, OTHOIIEHUH MEXIy MOHATUAMHU, (QOPMYIUPOBATH
OnpeaeIeHUs MIOHSTHUH, yCTaHaBJIMBAaTh CYILECTBEHHBIN IIPU3HAK
KJacCU(PUKalMK, OCHOBaHUSA i OO0O0OLIEHUS U CpaBHEHUs, KpUTEpUU
MIPOBOJIMMOTI'0 aHAJIN3A;

e BOCIPUHUMATb, (bopMyIMpoBaThH U npeoOpa3oBbIBATH CYXKJICHUS:
yTBEpAUTENbHBIE U OTPULIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIE;

e BBIABJIITh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3H U NPOTHUBOPEYHS B
(dakTax, JaHHBIX, HAOMIOJEHUAX U YTBEPKICHUSX, MpeajiaraTb KpUTEPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEN U POTUBOPEYUN;

e JI€NaTh BBIBOJABI C HCIOJB30BAHMEM 33aKOHOB JIOTMKH, JEAYKTHBHBIX H
WHIYKTUBHBIX YMO3aKJIFOUEHUH, YMO3aKIFOUEHH 0 aHAJIOTUU;

e pa3dupaTh JOKAa3aTEJbCTBA MAaTEMATUYECKUX YTBEPKIEHUN (MpsAMbIE U OT
OPOTUBHOIO), MPOBOJAUTH CAMOCTOSITEIbHO  HECJIOXXHbIE  JI0KAa3aTEeIbCTBA



MaTeMaTu4ecKnXx (aKToB, BHICTPAWBATh APTYMEHTAIIHMIO, PUBOIUTEH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYXKIACHHUS,

BBIOMpATH cr1oco0 penieHus: yueOHo# 3aaun (CpaBHUBATh HECKOJIbKO BAPUAHTOB
penieHus, BbhIOMpaTh HaubOoJee MOAXOAUUMNH C YYETOM CaMOCTOSITEIBHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble nucciienoBarTe/bCKHe AeiiCTBUS.

WCIIOJIB30BaTh BOINPOCHl KaK HCCIEAOBATEIbCKUI WHCTPYMEHT MO3HAHUA,
(GopMynupoBaTh  BONPOCHI,  (UKCUPYIOLIME  MPOTUBOPEUYHE, MpPodOIEMY,
CaMOCTOSITEJIbHO yCTAHABIMBAaTh MCKOMOE M JaHHOE, (hOpMHUpOBATh TUIIOTE3Y,
apryMEHTUPOBATh CBOKO TIO3ULMIO, MHEHUE;

MPOBOJIUTH IO  CAaMOCTOSITENIbBHO  COCTABJICHHOMY IUIaHYy  HECIIOXXHBIN
HKCHEPUMEHT, HEOOJbIIOE HCCIIEOBAHUE [0 YCTAaHOBJEHUIO OCOOEHHOCTEH
MaTEMaTHYECKOTO 00BEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKIY CO00i;
CaMOCTOSITENIbHO (OpMyJIMpOBaTh OOOOIIEHHUST M BBIBOJBI IO pe3yjibTaTaMm
IIPOBEAEHHOTO  HAONIONEHUs, UCCIEJOBAHMs, OLEHUBAThb JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IIECHUIA;

IPOTrHO3UPOBATh BO3MOXKHOE pPa3BUTHE IIpOLECCa, a TaKXe BBIIBUraTh
IPEAIIOIOKEHUS O €70 Pa3BUTUU B HOBBIX YCIIOBHUSX.

Pabora ¢ nndopmanueii:

BBISIBIIATH ~ HEJOCTATOYHOCTh W M30BITOYHOCTh MH(OpMALUHU, JIaHHBIX,
HEO0OXOAMMBIX JJIs PEIICHUS 3a]a4H;

BbIOMpaTh, AaHAJIW3UPOBaTh, CUCTEMATU3UPOBATh U  HHTEPIPETUPOBATH
MH(POPMAIUIO PA3IUYHBIX BUA0B U (OPM IPEICTABICHUS;

BBIOMPATh (OpMY MPEACTABICHUS UHPOPMALMU U WLTIOCTPUPOBATH pELIAEMbIE
3a/layu CXeMaMmu, uarpaMmmamMu, HTHOU rpa@ukoi U MX KOMOMHALUSIMU;
OLICHUBATh HAJAEKHOCTh MHPOPMALIMU 110 KPUTEPUSIM, NPEII0KEHHBIM YUUTEIEM
WK c(hOPMYJIUPOBAHHBIM CAMOCTOSITEIBHO.

KoMMyHMKAaTHBHBIC YHHBEpPCAJIbHBbIE Yy4eOHbIe 1eHCTBUS:

BOCIIPUHUMATh U (DOPMYyJIHMPOBATh CYXKICHHS B COOTBETCTBUU C YCJIOBHUSIMHU U
HeasiMU OOLIEHUs, SICHO, TOYHO, TPAMOTHO BbIpaXXaThb CBOIO TOYKY 3pPEHUS B
YCTHBIX M MUCbMEHHBIX TEKCTAX, JaBaTh MOSICHEHUS IO XOAy PELICHHUs 3a/1ayu,
KOMMEHTUPOBATH MOJTYYECHHBIN pPE3yJIbTaT;

B X0/€ OOCYXKIEHMs 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIaeMOW TEMBI,
npoOJIeMbl, pelaeMoil 3aJayd, BbICKa3bIBaThb WJEH, HALEJICHHbIE HAa MOMCK
pELIEHUs], COMOCTABIATh CBOM CYXIEHHUS C CYKACHUSMM JIPYTHX YYaCTHUKOB
auanora, OOHapY>KMBaTh Pa3IMuMe U CXOJICTBO TMO3WIIHMM, B KOPPEKTHOU (opme
(dbopMynHpoOBaTh Pa3HOTIIACHS, CBOU BO3PAKEHUS;

NPEACTABIATh PE3YIbTAThl PELICHUs 3a1aud, JIKCIIEPUMEHTA, HCCIIEIOBAHUS,
IPOEKTa, CaMOCTOSATEIbHO BbIOMpATh (POpMAT BBICTYIUIEHHS C Y4ETOM 3a/ay
pEe3eHTAlMU U OCOOEHHOCTEN ayAUTOPHUY;



MOHUMAaTh W WCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYATHHOU
paboTHI IpH PENICHUH YICOHBIX MAaTEMATHICCKUX 3a]1a4;

OpUHUMATh 1eJIb COBMECTHOM JI€ATEeNbHOCTH, IIJIAHUPOBATH OPTaHU3AIMIO
COBMECTHOM paboThl, pacrpeacisTh BUAbI padOT, TOrOBAPUBATHCS, 0OCYKIATh
IpoLIeCC U Pe3yJIbTaT paboThl, 00001IaTh MHEHHUS HECKOJIBKUX JTIOJCH;
y4acTBOBaTh B TPYMNMOBBIX (popmax paboThl (0OCYKIeHUs, 0OOMEH MHEHHUSIMH,
MO3TOBBIE IITYpMBI W JAPYTHE), BBIIOJHIATH CBOKO YacTh palbOTBl U
KOOPJIMHUPOBATh CBOW JIEUCTBUSI C JIPYTUMHU YJ€HAMU KOMaH]Ibl, OIICHUBATh
KauecTBO CBOETO BKJIa/ia B OOIINI MPOIYKT MO KPUTEPUIM, CPOPMYIUPOBAHHBIM
y4aCTHHUKaMU B3aUMOJICUCTBUS.

PerJIHTHBHbIe YHUBEPCAJIBHBIC yqeﬁmﬂe IlCﬁCTBHSI
CaMoopraHn3aunﬂ:

CaMOCTOSITENIbHO COCTaBJISITh IJIaH, AJITOPUTM PEIICHUs 33Ja4M (MM €ro 4acTh),
BBIOMpATh CMOCOO pelieHuss ¢ YYETOM HMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHUPOBATh M KOPPEKTUPOBATH BAPUAHTHI PEIICHUM C
y4€TOM HOBOM MH(OPMAIIHUH.

CﬂMOKOHTpOHB, AMOIUOHAJIbHBbIN HHTEJIEKT:

BJAJIeTh CHOCOOAMM CaMONPOBEPKH, CaMOKOHTPOJI IpolLecca M pe3ysbrara
pelLIeHns MaTEMaTUIECKOM 3a1auu;

MPEABUIETh TPYIHOCTH, KOTOpPBIE MOTYT BO3HUKHYTH IIPM PEIICHHUH 3a/1a4H,
BHOCUTh KOPPEKTHBBI B JESITEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIBCTB,
HalIEHHBIX OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE pE3yibTaTa ACATEIBHOCTH IIOCTABJICHHOW LEIU U
YCIOBHSIM, OOBSCHATh NPUYMHBI JOCTHKEHUS WM HEJAOCTHKEHUS LEH,
HaxOJIUTh OIIMOKY, AaBaTh OLIEHKY NPHOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATDBI

K xoniry o0y4yenust B 7 kjacce oOy4arOnIUiicss MOIYYUT CIASAYIOIMINUE MPEIMETHBIC
pE3yNbTATHI:

Yucna v BBIYUCICHUSA

BoInonHATh, coyeTasi yCTHbIE U MUCbMEHHbIE TPUEMBI, aprU(PMETUUECKUE NEHCTBUS
C pallMOHAJILHBIMH YHCIaAMHU.

HaxoauTh 3HaueHHs YUCIIOBBIX BBIPAKEHUH, MPUMEHATh pa3HOOOpa3HbIe CIIOCOOBI
Y IpUEMBI BBIYUCIICHUS 3HAYEHUH IPOOHBIX BBIPAXKEHUM, COEPKALUX OOBIKHOBEHHBIE U
JECATUYHBIE JPOOH.

[lepexoauTh OT oOAHOW (OpPMBI 3amUCH YHUCEN K JApyrod (mpeoOpa3oBbIBATH
JECSITUUHYIO TpOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSTHUYHYIO, B YACTHOCTH B
OCCKOHEYHYIO IECATUYHYIO APOOH).

CpaBHHBATh M YIIOPSIOYMBATH PALIMOHAIIBHBIE YHCIA.

OKpyrJsTh yncna.



BpINONMHATE NPUKUAKY K OLIEHKY pe3yJibTaTa BBIYMCICHHUW, OLICHKY 3HAYCHUU
YUCJIOBBIX BBIPAKECHWU. BBINIONHATE JEUCTBUA CO CTENEHSAMU C HaTypaJbHBIMU
[IOKA3aTeJIIMH.

[IpuMeHATh TpPU3HAKU JEIMMOCTH, PA3JIOKEHUE HA MHOXKHUTEIM HaTypaJbHBIX
YHUCEL.

Pemars npakTUKO-OPUEHTUPOBAHHBIE 33/1a4M, CBA3aHHBIE C OTHOLICHUEM BEIUYMH,
[IPONOPLMOHAIIBHOCTBI0 ~ BEJIMYMH, IPOLEHTAMH, HWHTEPIPETUPOBATh  PE3YJIbTATHI
peuieHus 3a1a4d ¢ y4€TOM OIPaHWYEHUH, CBA3aHHBIX CO CBOWCTBAMM PACCMATPUBAEMBIX
00OBEKTOB.

AJredOpanveckue BbIpaKeHUs

Hcnonp3oBaTh anreOpandeckyio TEPMUHOJIOTHIO M CHUMBOJHMKY, IPUMEHATH €€ B
IIPOLIECCE OCBOEHUS yUeOHOr0 MaTepHala.

HaxomuTe 3HaueHuss OYKBEHHBIX BBIPQKECHUHW MIPU 3aJaHHBIX 3HAYEHUSX
[IEPEMEHHBIX.

BrinonHsaTh mpeoOpa3oBaHUs LIEJIOT0 BBIPAKEHUS B MHOTOYIEH IPUBEIECHUEM
MOJI00HBIX CaraeMbIX, pACKPBITHEM CKOOOK.

BBINoOIHAT yMHOKEHUE OJHOWIEHA HA MHOI'OYJIEH U MHOTOYIEHAa Ha MHOTOWIEH,
OPUMEHATH (POPMYIIBI KBaJpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcCy1ecTBIATh Pa3i0KeHNE MHOIOYIEHOB HA MHOXKUTENIN C TIOMOLIBIO BBIHECEHUS
3a CKOOKHM OOIIEro MHOXHUTENS, TPYNIUPOBKU CIIAraéMbIX, NPUMEHEHUS (OopMyI
COKPAILIEHHOI'0 YMHOKEHHS.

[IpumensTh npeoOpa3zoBaHUsI MHOTOYIEHOB JUIsl PELICHMs Pa3IUYHbIX 3a/1ay U3
MaTEeMaTUKH, CMEXHBIX IIPEIMETOB, U3 PEAIbHON IIPAKTUKHU.

Hcnonp30BaTh CBOMCTBA CTENEHEM C HATypAJbHBIMM  ITOKA3aTEISIMH IS
peoOpa3oBaHUsI BEIPAKCHUH.

YpaBHeHMs U HEPABEHCTBA

Pematp ninHelHbIE ypaBHEHUS C OJHOM NIEPEMEHHOM, IPUMEHSIS IIPaBUIIA IIepexoaa
OT MCXOJHOI'O YPAaBHEHMS K PAaBHOCHIBHOMY eMy. IIpoBepsTh, ABISETCA 1M YHUCIO
KOPHEM YpPaBHEHMUSI.

[IpumeHnsaATh rpaduueckue METOAbl MPU PEIICHUH JUHEHWHBIX YpaBHEHUH M HX
CUCTEM.

[TonGupath npuMepsl ap YUCE, SBIAIOIUXCS PEIICHUEM JIMHEIHOTO YpaBHEHHUS C
IBYMs IIEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTU TpauK JUHEHMHOTO ypaBHEHHS C JByMs
MEePEMEHHBIMU, MOJIb3YCh TPapUKOM, NPUBOIUTH TPUMEPHI PEILICHUS YPABHEHUS.

Pemars cucremsl IByX JUHEHHBIX YPABHEHUU C ABYMS IEPEMEHHBIMU, B TOM YHCIIE
rpaguIecku.

CocTaBisaTh M pellaTh JUHEWHOE YPAaBHEHUE WJIM CUCTEMY JIMHEMHBIX YpaBHEHHM
[0 YCIIOBHIO 33/1a4d, HWHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33/1aud
IIOJIyYEHHBIN PE3yJIbTAaT.

DOyHKIUU



N300pakaTh Ha KOOPAWHATHOW TPSIMOW TOYKH, COOTBETCTBYIOIIUE 3aaHHBIM
KOOpJIMHATaM, Jy4Yd, OTPE3KH, HWHTEPBaJbl, 3alUChIBATh YHUCIIOBBIE IPOMEXYTKH Ha
anreOpandyeckoMm s3bIKe.

OTMeuath B KOOPAUHATHOM INTIOCKOCTH TOYKH 1O 33JJaHHBIM KOOPJMHATAM, CTPOUTD
rpaduku muHEeHbIX GyHKUMA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh ¢ MOMOIMIBIO (PYHKIIUN M3BECTHBIE 3aBUCHMOCTH MEX]y BEIHMUYWHAMU:
CKOpPOCTb, BpEMS, PACCTOSHHE, LIEHA, KOJIUYECTBO, CTOMMOCTbH, NMPOU3BOAUTEIBHOCTD,
BpeMsl, 00BEM pabOTHI.

Haxonuthb 3HaueHne PyHKIIMU N0 3HAUCHUIO €€ apryMeHTa.

[lonnmarpy rpaduueckuid crmocod MPEACTaBICHHUA W aHaidu3a HHQPOpMAIUH,
U3BJIEKATh U HMHTEPHPETUPOBATH MHGPOPMAIUIO U3 TpapUKOB pEalbHBIX IMPOLECCOB U
3aBUCHUMOCTEMN.

K xoniy o0y4yenusi B 8 kiacce oOy4aroniuiicss MoJy4duT CIACAYIOIMINUE MPEIMETHBIC
pE3yJbTaTHI:

Yuciia u BBIYMCTICHUS

Hcnonb30BaTh HavyajdbHbIE MPEACTABICHUS O MHOXXECTBE JCHCTBUTEIBHBIX YUCEIN
JUI CPAaBHEHMs, OKPYIJIEHUS M BBIYMCICHHUM, H300pa)xkaTb JEHCTBUTENIbHBIE 4YHCIIA
TOYKaMH Ha KOOPAMHATHOM IIPSMOM.

[IpumeHsaTh MOHATHE  apU(METUUYECKOTO  KBAAPAaTHOTO  KOpHS, HAXOAWUTh
KBaJpaTHbIE KOPHHU, MCIOJb3yd IPU HEOOXOAUMOCTH KaJIbKYJATOP, BBIOJHATH
npeoOpa30BaHUs BBIPAXKEHHM, COJIEpkKaIMX KBaJpaTHbIE KOPHHU, MCIOJb3Yys CBOWMCTBA
KOpHEM.

Hcnonb30Bath 3anmucu OOJIBIIUX U MaJIbIX YHMCEJ C MOMOUIBIO AECATUYHBIX JIPOOeit
u crenenen yncna 10.

AJire0OpanvecKue BbIPaKeHUs!

[IpuMeHATh NOHATHE CTENEHU C LEJbIM MOKa3aTeNIeM, BBIOJIHATh TPeoOpa3oBaHus
BBIPKECHHI, COAECPKALIUX CTEIICHU € LEIBbIM IT0KA3aTEIEM.

BbINONMHATE TOXJIECTBEHHBbIE NpeoOpa3oBaHUs pPalMOHAIBHBIX BBIPAXEHUM Ha
OCHOBE NMPaBUJI ACHCTBUI HaJ MHOTOUYJIEHAMU U alre0pandyecKuMu Apo0osiMu.

PacknanpiBaTh KBaApaTHBIN TPEXWICH HA MHOKHUTEIIH.

[IpumensiTb mpeoOpa3oBaHUSl BBIPAXKEHUM AJis pEIICHUs pa3IMYHbIX 33434 U3
MaTE€MaTHKH, CMEXKHBIX IPEIMETOB, U3 PEAIBHON ITPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pewate JnuHEWHbIE, KBaJpaTHbIE YpPaBHEHHUS W palUOHAIbHBIE YpPaBHEHWS,
CBOJSIIMECS K HUM, CUCTEMBI IBYX YPaBHEHUH C ABYMs IEPEMEHHBIMH.

IIpoBoauTh NpOCTEHIINE HCCIECIOBAHNS YPABHEHUN U CHCTEM YpPaBHEHUW, B TOM
qyclie C NpUMEHEHHEeM TrpaduyecKux mpeacTaBieHuid (ycTaHaBIMBaTh, HMEET JIU
YpaBHEHUE WM CUCTEMA YPAaBHEHUH PEILICHHUs], €CTTU UMEET, TO CKOJIBKO, U MpOUee).

[lepexoauTh OT coBeCHON (HOPMYIUPOBKHU 337auu K €€ anredpandyeckoi Moaenu ¢
MOMOILIbIO COCTaBJIEHUSI YPaBHEHUS WM CHUCTEMbl YpPaBHEHUW, HHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJa4M ITOJTYYEHHBIN pe3yibTar.



[IpuMeHsTh CBOWCTBA YHCIOBBIX HEPABEHCTB [JIsi CPAaBHEHHMSI, OLIEHKHU, PEIIATh
JUHEHHBIE HEPABEHCTBA C OJHOW TMEPEMEHHOW M WX CHCTEMBI, JaBaTh TpaduuecKyro
WJUTFOCTPALMI0 MHOKECTBA PELIEHNI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUNHA

[lonumMaTe M HCMHOIB30BaTh (PYHKIMOHAIbHBIE TOHATHS M S3bIK (TEPMUHBI,
CUMBOJIMYECKUE OO0O3HAUCHMS), ONPEACNSITh 3HaueHue QYHKIUU 10 3HAYCHUIO
apryMeHTa, ONpeIeTsTh CBOWCTBA (DYHKIIUU MO €€ rpaduKy.

Ctpouts rpaduku 3J1eMeHTapHbIX (GYHKIIMNA BUIA:

y=KkIX,y=x2,y=x3y =X, y= \/X, OTHCHIBATh CBOMCTBA YHUCIOBOU (PYHKITUH TIO
e€ rpaduxky.

K koHIy 00y4yeHus B 9 Kjacce oOy4aroUIUIiCsS NMOJYYHUT CIAEAYIOIINUE MPEAMETHBIC
pEe3yJIbTaTHI:

Yuciaa 1 BBIYUCTCHUSA

CpaBHUBATH U YNIOPSAAOYMBATH PALIMOHAJIBHBIC U HPPALMOHAIBHBIE YHCIIA.

Beimonuars apudmerndeckue IEUCTBUS C pallMOHAIBHBIMU YHCIIAMH, cOYeTas
YCTHbIE U MHUCHBMEHHBIC NPUEMBI, BBITIOJHATH BBIUUCICHUS C HPPALUMOHATIBHBIMU
YU CIIAMU.

HaxoguTh 3HaueHus CTeNEHEH ¢ LEJbIMU MOKA3aTeIMU U KOPHEW, BBIYUCIATH
3HAYEHUS] YUCIIOBBIX BBIPAKECHHIA.

OKpyrJisiTh  JEUCTBUTEIBHBIE  YHUCJA, BBINOJHATH MPUKUIKY  pe3yJsbTara
BBIUHCJICHU, OLICHKY YMCIJIOBBIX BBIPAXKECHUU.

YpaBHeHUS U HEPABEHCTBA

Pemats nvHENHBIE W KBaJpaTHbIE YpaBHEHUS, YPABHEHUS, CBOJSIIMECS K HUM,
MpocTeime ApoOHO-pallMOHAIbHBIC YPABHEHHUS.

Pemats cuctemsbl IBYX JTUHEUHBIX YPaBHEHHUU C JBYMsI IEPEMEHHBIMH U CUCTEMBbI
JIBYX YpaBHEHUM, B KOTOPBIX OJTHO YPAaBHEHUE HE SBJISETCS JTMHEUHBIM.

Pemarp TekcToBble 3a7aun anreOpandyeckuM CIOCOOOM C MOMOUIbIO COCTaBJICHUS
YpPaBHEHUS WU CUCTEMBI IBYX YPABHEHUH C JBYMS IIEPEMEHHBIMU.

[IpoBoauTH MpOCTEHIINE WCCIEIOBAHUS YPABHEHUW U CHCTEM YPaBHEHHM, B TOM
yycie C MNPUMEHEHHEM TpauuecKux NpeacTaBieHuid (ycTaHaBIMBaTh, WMEET JIU
ypaBHEHUE WM CUCTEMAa YPaBHEHUHN PEIICHHUs], €CTTU UMEET, TO CKOJIBKO, U MPOYEe).

Pemate nuHeliHbIE HEPABEHCTBA, KBAJIpaTHBIE HEPABEHCTBA, M300pakaTh PEIICHUE
HEPABEHCTB HA YMCIIOBOM MPSIMOM, 3alIUChIBATh PELIEHHUE C IIOMOIIBI0 CUMBOJIOB.

Pemate cucTteMbl JIMHEWHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKJIOYAIOIINE
KBaJpaTHOE HEPaBEHCTBO, M300paKaTh PELICHUWE CHUCTEMbl HEPABEHCTB HAa YHUCIOBOU
MPSIMOM, 3aITUCHIBATh PELICHHUE C TIOMOIIBI0 CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEUICHUH PA3JIMYHbBIX 33]1a4.

DyHKUNHA

Pacno3naBate (QyHKIMM M3y4eHHBIX BHUJOB. [loka3biBaTh CXEMaTHYECKU

pacIoyioKeHNe Ha KOOPAMHATHOM TUIOCKOCTH rpadukoB GyHKIwi Brga: Y = kx, y = kx +



b,y =kix,y=ax2 + bx + ¢,y = x3, y = VX, y = |X|, B 3aBHCHMOCTH OT 3HAuYCHHUil
KO2(PPHUIIMEHTOB, ONMUCHIBATH CBOUCTBA (DYHKITUH.

Crpouth M wu300paxaTb CXEeMaTHMYECKU TIpaUKM KBaApaTUUHbIX (QYHKIMMH,
OTHCHIBATh CBOMCTBA KBAIPATUUHBIX (DYHKIUH 1O X rpadukam.

Pacrio3naBaTh KBagpaTUyHyl0 (QyHKIHIO 1O (QopMmylie, NPUBOAUTH MPUMEPHI
KBaJIpaTUYHBIX (QYHKIHUI U3 peanbHON KU3HU, PU3UKU, TEOMETPUH.

YucaoBble N0CIE0BATEIBLHOCTH W IPOrPecCUm

Pacnio3HaBaTh apu@METHUECKYyI0 M T'€OMETPUUYECKYI0 IPOrpEecCUU IPH Pa3HbIX
CIoc00ax 3aaHusl.

BhbINOMHATE BRIYMCIEHUS C UCIIONIb30BaHEM (popMyr N-ro dieHa apupMeTuyecKoit
U T€OMETPUYECKON TPOrpecCuii, CyMMBI IIEPBBIX N YIECHOB.

N300paxaTh 4ieHbI IOCIEI0BATEIBHOCTH TOUKAaMH Ha KOOPJUHATHOMN IMIIOCKOCTH.

Pewate 3amauu, CBA3aHHBIE C YMCIOBBIMH I1OCJIEAOBATEILHOCTSIMU, B TOM YHCIIE
3a/1ayy U3 peaNbHON KU3HHU (C UCIOJIb30BAHUEM KAIBKYJIATOPA, HU(POBBIX TEXHOJIOTUI).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoJsnyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudposbie
Ne i/ P Kourpoubnble IIpakTHyeckue (1ubp )
NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 Yucaa u BeIUKMCIeHU. PalimoHalbHbIE o5 1 bubmuorexa [JOK
yucia https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
2 AnreOpandecKkue BhIpaKEHUS 27 1 httos://m.edsoo.ru/7f415b90
bubmuorexa [JOK
3 ¥ PaBHCHHS H HEPABCHCTBA 20 ! https://m.edso00.ru/7f415b90
bu6nmoreka [JOK
4 KoopuHatet i rpaguii. Gynkin 24 1 https://m.edso00.ru/7f415b90
bu6mmoreka [IOK
IT 1
° OBTOpeHHE 1 000DICHHE 6 https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 0



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 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne o/ P Konrpoabusie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
bubmuorexa [JOK
1 Uucna u Beruncnenus. KBagparasle KopHU 15 https://m.edsoo.ru/7f417af8
5 Uucna u Beruncienus. CTeneHsp ¢ 1ebiM 7 bubmuorexa [JOK
[I0Ka3aTeeM https://m.edsoo.ru/7f417af8
AnrebpanyecKue BhIPAKCHHUS. bubnuorexa [JOK
3 L 5 1
KBanpatubiii TpéxuiieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. 15 1 bubnnorexa [HOK
Anrebpandeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagparHbie 15 1 bubnmnoreka [JOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 13 bubnuoteka [JOK
YpaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7fA17af8
bu6mmoreka [IOK
8 DyHKIH. OCHOBHBIC [IOHATHS > https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
o DyrKumn. Hucsnossie GyHKumn o https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
10 TosToperme 1 0bobmene 6 1 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 5} 0



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 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM uudpoBbie
Ne o/ P Kourpoabnbsie IIpakruueckue (itcpp )
NMPorpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
1 Uucna u BerunciieHus. JleiicTBUTENbHEIC 9 bubmuorexa [JOK
qucia https://m.edso0o.ru/7f419d08
5 YpaBHEHUS U HEPABEHCTBA. Y PaBHEHUS C 14 1 bubnuorexa [HOK
OJHOU MepeMEeHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnmnoreka HOK
ypaBHEHUI https://m.edso0o.ru/7f419d08
bubmuorexa [JOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 https:/m.edsoo.ru/7f419d08
bubnuoreka [IOK
) 1 1
° YHKHHH 6 https://m.edso00.ru/7f419d08
bubmmoreka [IOK
q 1 1
6 HCJIOBEIE IIOCIIEIOBATEILHOCTH 5 https://m.edso0.ru/7f419d08
7 [ToBTOpenue, 0600IIEHNE, CUCTEMATHU3AIIHS 18 1 bu6nuoreka [IOK
3HaAHUU https://m.edso00.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 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

HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbIE
Nem/m | Tema ypoxa KonrTpoabsubie IIpakTuueckue i poBLIe
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI pecypesI
1 [ToHsiTHE pAITMOHAILHOTO YKCIIA 1
5 Apudmerndeckue neicTBHS C 1
paloHaIbHBIMU YUCIAMH
Apudmerndeckne neicTBHS C
3 paluoOHaIbHBIMU YKcIaMu. BxoaHas 1
JMarHOCTHKA.
4 Apudmerndeckue 1eicTBUS € 1
palMOHAIbHBIMU YHCIIAMHU.
5 Apudmerndeckue 1eicTBUS € 1
paloHaIbHBIMU YHCIaAMH
6 Apudmernueckue IeHCTBUS C 1
palMOHAIBLHBIMU YHCIIAMU
7 CpaBHeHue, ynopsjounBaHue 1
palMOHAIBHBIX YUCEI
8 CpaBHeHue, ynopsounBaHue 1
palMOHAIBHBIX YUCEI
9 CpaBHeHMe, ynops/1041MBaHue 1
palMOHATIBLHBIX YHCE
10 CreneHs ¢ HATYpaJIbHBIM IMOKa3aTeIeM 1 bubmmorexa [JOK
https://m.edsoo.ru/7f4211de
11 CreneHb ¢ HaTypajabHBIM [10KA3aTEIEM 1 bubmmoteka [JOK



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

https://m.edso0.ru/7f421382

12 CreneHs ¢ HATYypaJIbHBIM ITOKa3aTeIeM bubmmorexa [IOK
https://m.edsoo.ru/7f42154e
13 CreneHs ¢ HATYpaJIbHBIM ITOKa3aTeIeM bubmorexa LHOK
https://m.edsoo.ru/7f4218be
14 CreneHs ¢ HATYpaJIbHBIM ITOKa3aTeIeM
15 Pemienne ocHOBHBIX 3a/1a4 Ha ApooOH,
MPOIICHTHI U3 PEATHHOU MPAKTUKH
16 Pemienne ocHOBHBIX 3a/1a4 Ha IpoOH,
MPOIIEHTHI U3 PEATLHOU MPAKTUKH
17 Pemienne ocHOBHBIX 3a/1a4 Ha IpoOH,
MPOLIEHTHI U3 PEAIbHOM MPaKTUKU
18 Pemienne ocHOBHBIX 3a/1a4 Ha ApooOH,
MIPOIIEHTHI U3 PEATbHOU MPAKTUKH
19 [Tpu3Haky JeTMMOCTH, PA3I0KEHUS Ha
MHO>KUTETH HATypPaIbHBIX YUCEIT
20 [Tpu3Haku AETMMOCTH, PA3JI0KEHUS Ha
MHO>KUTEH HATypaJIbHBIX YUCEell
21 Peanwpubie 3aBucumocT. [Ipsmas u
oOpaTHas MPOMOPIIMOHATHPHOCTH
99 Peanbubie 3aBucumoctu. [lpsmas u
oOpaTHasi MPOMOPIHUOHATBHOCTH
23 Peanbubie 3aBucumoctu. [lpsmas u
oOpaTHasi MPOMOPIHOHATBHOCTH
24 Peanpubie 3aBucuMocT. [Ipsmas u
obOpaTHas MPOTMOPIIMOHATHPHOCTH
o5 KonTtponsHas pabota o Teme

"PanmonanabHble unciaa"



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

bu6nuoreka [IOK

26 BYKBEHHBIC BHIpDKCHIS https://m.edsoo.ru/7f41feec

97 Ilepemennsie. JlomycTumblie 3HaUCHUS
MEePEMEHHBIX

28 DopmyIIbl

29 Dopmybl
IIpeoOpa3oBanue OYKBEHHBIX BBIPAXKCHUH,

30 paE:KpI)II)TI/Ie CKO6OK}I’/IKHpI/IBeI[eHI/I§ bubmorexa LHOK
HOMOGHBIX CIATACMBIX https://m.edsoo.ru/7f41fafa
IIpeoOpa3oBanue OYKBEHHBIX BBIPAXKCHUH,

31 paE:KpI)II)TI/Ie CKO6OK}I’/IKHpI/IBeI[eHI/I§ bubmmorexa [JOK
HOTOGHBIX CIATAEMBIX https://m.edsoo.ru/7f41fd70
[TpeoOpazoBanre OYKBEHHBIX BBIPAKEHUH,

32 packpeITHE CKOOOK U PUBEACHUE
IMOAOOHBIX ClIaraeMbIX
[TpeoOpazoBanre OYKBEHHBIX BBIPAKEHUH,

33 packpeITHE CKOOOK U PUBEACHUE
MOJIOOHBIX CIaraeMbIX

34 CBoiicTBa CTENEHU C HATYPATbHBIM bubmuotexa [JOK
10Ka3areyiemMm https://m.edso00.ru/7f421382

35 CBoiicTBa CTENEHU C HATYPATbHBIM bubnmoreka [JOK
1oKa3arejieM https://m.edso00.ru/7f42154e

36 CBoiicTBa CTENEHU C HATYpaIbHBIM bubmmotexa [JOK
MOKa3aTejieM https://m.edsoo.ru/7f4218be

bubmmotexa [JOK

37 Muorounerer https://m.edsogru/7f42276e

38 MHoro4neHsbl bubmotexa [JOK

https://m.edso0.ru/7f422930



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
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930

39 CnoxeHue, BBIUUTaHUE, YMHOKEHHE bu6nuoreka [IOK
MHOTOYJICHOB https://m.edsoo.ru/7f422af2
40 CnoxeHue, BBIUUTaHUE, YMHOKEHHE bu6nmoreka [IOK
MHOTOYJIECHOB https://m.edsoo.ru/7f422cc8
41 CiokeHue, BBIYMTaHUE, YMHOKEHUE bu6nuoreka [IOK
MHOT'OYJICHOB https://m.edsoo.ru/7f422fca
42 CnoxeHue, BBIUUTAaHUE, YMHOKEHUE bubnnoreka IIOK
MHOTOYJICHOB https://m.edso0.ru/7f423182
43 DopMyIbl COKPAIIEHHOTO YMHOXKEHUS bubmorexa [JOK
https://m.edso00.ru/7f42432a
44 DopMyIIbl COKPAIEHHOTO YMHOXKEHUS brbmmorexa LTOK
https://m.edsoo.ru/7f42464a
45 DopMyIbl COKPAIEHHOTO YMHOXKEHUS bubmorexa LHOK
https://m.edsoo.ru/7f424c12
46 DopMyIbl COKPAIEHHOTO YMHOXKEHUS bubmorexa OK
https://m.edsoo.ru/7f424fd2
47 DopMyIIbl COKPAIEHHOTO YMHOXKEHUS bubmorexa HOK
https://m.edsoo.ru/7f4251d0
48 Pa3znoxeHne MHOTOUJIEHOB HA MHOKUTEITH bubmorexa LOK
https://m.edso00.ru/7f423312
49 Pa3znoxeHre MHOTOUJICHOB HA MHOKUTEITH bubmorexa HOK
https://m.edsoo.ru/7f4237fe
50 Pa3znoxeHne MHOTOUJICHOB HA MHOKUTEITH bubmorexa [JOK
https://m.edso0.ru/7f4239de
51 Pazmoxenne MHOTOYICHOB Ha MHOKHTEITH
59 KonTpomnpHas pabota mo Teme
"AnreOpanyeckue BbIpaxeHus"
53 YpaBHeHue, NpaBuiia Ipeoodpa3oBaHus



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

YpaBHEHUS, PABHOCHIIBHOCTh YPABHEHUM

JIuHeitHoe ypaBHEHUE C OJTHOM NMEPEMEHHOM,

>4 peleHue JIMHEMHBIX YPaBHEHUI
55 Jluneiinoe ypa]iHeHI/Ie C OIHOM vnepeMeHHoﬁ, bubnmoreka [JOK
pelIeHne JTUHEHHBIX YpPaBHEHUN https://m.edso00.ru/7f420482
56 JInHeHOEe ypaBHEHUE C OJJHOM ITIEPEMEHHOM,
peueHue JIMHENHBIX YPaBHEHUI
57 Pemienue 3agayu ¢ mOMOIIBbIO YPAaBHEHH I bubmmorexa [JOK
https://m.edsoo.ru/7f42064e
58 Pemenue 3a1a4 ¢ moMoms0 ypaBHEHUH bubmorexa LHOK
https://m.edso00.ru/7f420806
59 Pewienue 3aga4u ¢ nOMOILbIO YPAaBHEHHIT brbmmorexa LTOK
https://m.edso00.ru/7f4209a0
60 Pemenue 3anau ¢ momMoIbpl0 ypaBHEHUI bubmorexa LOK
https://m.edsoo.ru/7f420e6e
61 JIuneliHOe ypaBHEHHE C IBYMS bubnmnorexka HOK
HNEPEMEHHBIMU U ero rpaduk https://m.edso00.ru/7f427c32
62 JluneliHoe ypaBHEHHE C IBYMs bubnmnoreka [JOK
NEPEMEHHBIMU U €ro rpaduk https://m.edsoo.ru/7f427e8a
63 Cucrema 1ByX JTUHEHHBIX YPAaBHEHUH € bubmmoreka [JOK
JBYMs [IEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 CucremMa IByX JUHEUHBIX YPaBHEHUH C
JBYMsI IEpEMEHHBIMU
65 Cucrema IByX JUHEUHBIX YPaBHEHUH C
JBYMsI IEpEMEHHBIMU
66 Cucrema 1ByX JTUHEHHBIX YPAaBHEHUH €
JBYMsI IEpEMEHHBIMU
67 Pemenue cucreM ypaBHEeHUMH bubmuorexa [JOK



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
https://m.edsoo.ru/7f42836c

https://m.edsoo.ru/7f4284de

68 Pemenue cucreM ypaBHEeHUMH bubmmorexa [JOK
https://m.edsoo.ru/7f42865a
69 Pemenue cucreM ypaBHEeHUMH bubmorexa LHOK
https://m.edsoo.ru/7f4287d6
70 Pemenue cucreM ypaBHeHUMH
71 Pewenne cucrem ypaBHEHUH
79 KoHntpoisbHas padota no teme "JIuHeiHbIC bubnmnoreka HOK
ypaBHeHuUs" https://m.edso0o.ru/7f421044
73 Koopaunara TOYKH Ha IPSIMOMA bubmorexa LHOK
https://m.edsoo.ru/7f41de76
bubnmnoreka [HOK
4 HucioBbIe MpOMEKyTIH https://m.edsogru/7f41dﬁ2
75 YucnoBble IPOMEKYTKH
76 Paccrosiaue Muem,uy }IBEIMH TOYKaMHU
KOOPAWHATHOM MPsIMOI
77 Paccrosinue Mexty 1ByMs TOUKaMHu
KOOPJIMHATHOU IIPSAMOM
78 IIpssMoyrosibHas CUCTEMA KOOPAUHAT Ha bubnmnorexka HOK
IIJIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpssMoyrosbHas cUCTEMa KOOPAWHAT Ha bubnmnorexka HOK
IIJIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Tpumeps! rpaduxoB, 3a1aHHBIX HOpMyTIaMu E’[I'ijsH/P/Ir(r)wT:c;(sz(])lr(aﬁ £4168a8
81 [Tpumeps! rpaduxoB, 3a1aHHBIX HOpMyTIaMu E;ISSH/P/I&T:;;?r(a/s £416d80
82 [Tpumeps! rpadukoB, 3a1aHHBIX GOPMYyITaMHU
83 [Tpumeps! rpadukoB, 3a1aHHBIX GopMyTamMu



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
https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80

bu6nuoreka [IOK

84 UYrenue rpadMKoOB peabHbIX 3aBUCHMOCTEH https://m.edsoo.ru/7f4Lea24
85 Urenue rpadKoB peaibHbIX 3aBUCHUMOCTEH
bu6nuoreka [IOK
I1
86 OUATHE (yHicLi https://m.edso0.ru/7f41ef06
87 I'padux pynkumm
. . bubmuorexa [JOK
88 Crolictsa QymKiumii https://m.edsoo.ru/7f41f078
. . bubmuorexa [JOK
89 Crofictea dynxumii https://m.edsoo.ru/7f41f1fe
. bu6mmoreka [IOK
%0 Jlmseitnas QysKis https://m.eds00.ru/7f427282
N bu6mmoreka [IOK
o Jluseiinas QysKima https://m.edso0.ru/7f427412
N bubmuoteka [JOK
92 [Toctpoenue rpaduka TUHEHHON (YHKITHH https://m.edsoo.ru/7f426d1e
93 [Toctpoenue rpaduka TUHEHHON HyHKIIMU
94 I'padux pynknmm y =[x|
95 I'paduk pynkuuu y =|x|
96 KonTponbhas pabota no teme bubmuoreka [JOK
"Koopaunars! u rpaduku. Oynkiun" https://m.edsoo.ru/7f41f50a
97 [ToBTOpEHNE OCHOBHBIX MOHSATUI U METOJIOB bubmmoreka [JOK
Kypca 7 Kkiacca, 00001IeHe 3HAaH A https://m.edsoo.ru/7f429c6c
08 IToBTOpEHNE OCHOBHBIX IMMOHATHA U METO0B bubnmnoreka HOK
Kypca 7 kiacca, 00001IeHe 3HAaHHA https://m.edsoo.ru/7f429f32
[ToBTOpEHNE OCHOBHBIX MOHATHI U METOJI0B bubmmoreka [JOK
99 .
Kypca 7 kiacca, 000011IeHIe 3HAaHUIA https://m.edsoo.ru/7f42a0e0
100 [ToBTOpEeHNE OCHOBHBIX MOHITHI U METOIOB bubnmoreka [JOK



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

Kypca 7 kiacca, 0000IeHIe 3HAHHHA

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

101 Hrorosast koHTpoIbHAs paboTa 1
102 [ToBTOpEHNE OCHOBHBIX MOHATUI U METOJI0B 1 bubmmoteka [JOK
Kypca 7 kiacca, 000011eH1e 3HaHUIA https://m.edsoo.ru/7f42a900
OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102



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

8 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne n/n Tema ypoka Konrpoasusie IIpakruyeckue tupposbIe
Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI pecypen
1 KBagparsslii KOpeHb U3 yucna 1 bubmmorexa LOK
https://m.edsoo.ru/7f42d452
bubnmnoreka HOK
2 [TonsTre 06 UppaoOHATEHOM YHCIIE 1 https://m.edsogru/7f42eaaa
3 JlecsiTuunble MpUOIMKEHUS 1
UPPALMOHATIBHBIX YHCEN
4 JlecaTuunble npuOIMKeHUs 1
UppalMOHATIBHBIX YHCET
5 JelicTBUTENbHBIE YKCIIA 1
6 CpaBHeHUE NENCTBUTENBHBIX YUCEI 1
7 CpaBHEHHE NEUCTBUTENBHBIX YHCEI 1
8 ApudmeTnueckuil KBaJpaTHbI KOPEHb 1
9 VYpaBHeHue Buaa x> = a 1
10 CgoiicTBa apr(pMETHIECKUX KBAAPATHBIX 1 bubnmoreka [JOK
KOpHEHN https://m.edsoo.ru/7f42d862
11 CaoiicTBa apu(MeTHUECKUX KBaIPATHBIX 1 bubmuoreka [JOK
KOpHEHN https://m.edso0o.ru/7f42d862
12 [TpeoOpa3zoBaHre YUCTOBBIX BBIPAXKEHUH, 1 bubmuoreka [JOK
CoZIepKaIIMX KBAaAPATHbIE KOPHU https://m.edso00.ru/7f42dd26
13 [IpeobpazoBaHre YHCTOBBIX BBIPAXKEHUH, 1 bubnmoreka [JOK
COJIepKAINX KBAJIPATHBIE KOPHU https://m.edsoo.ru/7f42ded4
14 [IpeoOpa3oBaHKe YHCIOBBIX BBIPAKCHHIH, 1 bubnmoreka [JOK



https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42ded4

CoJIepKaliX KBaJpaTHbIE KOPHU

https://m.edsoo.ru/7f42e0be

15 [IpeoOpazoBaHKe YNCTOBBIX BHIPAKCHHH, bubnmnoreka HOK
COZEpKAIIMX KBAIPATHBIE KOPHU https://m.edso00.ru/7f42e262
16 CremneHs C 1eNbIM TToKa3aTesieM bubmmorexa LHOK
https://m.edsoo.ru/7f4354a4
CranpaptHas 3anuch yucia. Pazmepsl
17| snomermmpmt st ot buorera LIOK
00BEKTOB), JUINTEIBHOCTh IPOLIECCOB B hitps://m.edsoo.ru/ 71436098
OKPY’KaIOIIIeM MHUPE
18 CBOIICTBa CTENIEHU C IIEJIBIM TTOKa3aTeJIeM bubmmorexa LIOK
https://m.edsoo.ru/7f435648
19 CBOJICTBA CTEIIEHHU C IEJIBIM ITOKA3aTEIEM bubmorexa [JOK
https://m.eds00.ru/7f435648
20 CBOJICTBA CTEIIEHHU C IEJIBIM ITOKA3aTEIEM bubmorexa HOK
https://m.eds00.ru/7f435648
21 CBolicTBa CTETIEHH C IIEJIBIM MTOKa3aTeNeM bubnuoreka LOK
https://m.edsoo.ru/7f43599a
22 CBolicTBa CTETIEHH C IIEJIBIM MTOKa3aTeleM bubnuoreka LOK
https://m.edsoo.ru/7f435ed6
23 KBanpaThslii TpéxuneH
24 KBanpathblii TpéxuneH
o5 Pa3noxeHne KBagpaTHOro TpEX4ieHa Ha bubnmnorexka HOK
MHOKUTEIIN https://m.edsoo.ru/7f42fd38
26 Pa3znoxeHne kBagpaTHOTO TpEXUIEHA HA bubnmoreka [JOK
MHOKUATEJIN https://m.edsoo.ru/7f42fd38
97 KonTtponsHas pabora o Temam bubmuoteka [JOK

"KBanparusie kopau. CTeneHu.

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



https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f435ed6
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80

KBanpathslii Tpexusnen"

bubnnoreka HOK
28 Adredpaniecicas Apod https://m.edsocl)l. ru/7£430382
29 JlommycTrMble 3HaYCHHSI IEPEMCHHBIX,
BXOJISAIINX B aIreOpandecKue BhIPasKEHUs
30 JomnycTrmble 3Ha4eHUsI IEPEMEHHBIX,
BXOJIAIINX B alredpandyeckue BhIpaskeHus
31 OCHOBHOE CBOMCTBO aJIreOpanvecKkon bubnuotexa [HOK
Ipodu https://m.edsoo.ru/7f4308e6
. bubnuorexa [JOK
32 Coxpamenne apodei https://m.edsogru/7f430a8a
. bubnuorexa [HOK
33 Coxpawenie apodei https://m.edsogru/7f430f44
bubmuorexa [JOK
34 Coxpanerne apobeii https://m.edsogru/7f430f44
35 CnoxeHue, BBIYUTAaHUE, YMHOKEHUE U bubmmoreka [IOK
JeneHue anredbpanyeckux apooei https://m.edsoo.ru/7f43128c
36 CrnoxeHue, BRIYMTAaHUE, YMHOKEHUE U bu6nuoreka [IOK
JeJIeHUE alre0pandeckux apooeit https://m.edsoo.ru/7f4315c0
37 CnoxeHue, BBIUUTaHUE, YMHOKEHUE U bubnmnoreka [JOK
neneHue anredpanyeckux apooei https://m.eds00.ru/7f4318¢2
38 CnoxeHue, BBIMUTaHUE, YMHOXKEHHUE U bu6mmoteka [IOK
neneHue anredbpanyeckux apooei https://m.edsoo.ru/7f431a20
39 [Tpeobpa3zoBanue BbIpaKeHHH, bubmuoreka [JOK
coJiepXKaniux anredpandeckue 1poou https://m.edsoo.ru/7f43259c
40 [IpeobpazoBanue BEIpAKEHUIH, bubmuoreka [JOK
CoJIeprKalInX anredpandeckue Ipoodu https://m.edso00.ru/7f432736
41 [IpeoOpazoBanue BBIpaKEHUH, bubmmorexa [JOK



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

COJIepIKalINX anredpandeckue Ipoodu

https://m.edso0.ru/7f432736

42 KoHTponbHas pabota 1o Teme bubnmnoreka HOK
"AnreGpanyeckas Jpoop" https://m.edsoo.ru/7f431d36
bu6nmoreka [IOK
43 Kpazparhoe ypasHenne https://m.edsoo.ru/7f42eela
44 Henonnoe xBagpaTHOE YpaBHCHUE bubmorexa HOK
AP yp https://m.edsoo.ru/7f42eela
45 Henonroe kBajpaTHOE ypaBHEHHUE bubmorexa LOK
AP P https://m.edsoo.ru/7f42eela
46 dopMyita KOpHEH KBaIpPaTHOTO YPaBHEHUS bubnmorexa [IOK
pMY p AP P https://m.edsoo.ru/7f42f158
47 dopMyiia KOpHEH KBaIpaTHOTO YpaBHEHMUS bubmmorexa HOK
pMY p AP P https://m.edsoo.ru/7f42f3f6
48 ®dopmylia KOpHEH KBaJpaTHOTO YpaBHEHUS bubmorexa LHOK
pMY p AP P https://m.edsoo.ru/7f42f5a4
bu6mmoteka [IOK
49 T B
eopema bueta https://m.edsoo.ru/7f42fef0
bu6nuoreka [IOK
50 T B
copema breta https://m.eds00.ru/7f430076
51 Pemienne ypaBHeHuM, CBOASIIMXCS K bu6nuoreka [IOK
KBaJpaTHbIM https://m.edsoo.ru/7f43c542
59 Pemenue ypaBHeHMH, CBOIAIIUXCS K bu6mmoreka [IOK
KBaJPaTHBIM https://m.edsoo.ru/7f43c3d0
[Ipocreitmme npoOHO-paIMOHATEHEIE bu6nuoreka [IOK
53
YpaBHEHUSA https://m.edso00.ru/7f4328c6
[Ipocreiimme qpoOHO-paIMOHATBHBIE bubnmoreka [JOK
54
ypaBHEHUS https://m.edsoo.ru/7f432b6e
55 Pemenye TeKCTOBBIX 3a1a4 C IIOMOIIBIO bu6mmoreka [IOK



https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e

KBaJPaTHBIX YPaBHEHUU

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

56

57

Penienne TeKCTOBBIX 3a7a4 C IIOMOILBIO
KBaJPaTHBIX YPaBHEHUU

KonTponbhas pabota no teme
"KBanpatubie ypaBHeHUS"

bu6nmoreka [IOK
https://m.edsoo.ru/7f42f8f6

Bbu6nuoreka [IOK
https://m.edsoo.ru/7f4301f2

58

JIuHeitHOEe ypaBHEHUE C IBYMS
MIEPEMEHHBIMH, €ro TpaduK, MIPHUMEPHI
pelleHus] ypaBHEHUH B IIENIbIX YHCIaX

59

60

61

JInneliHOE ypaBHEHHE C IBYMS
NEPEMEHHBIMH, €T0 rpaduK, IPUMEPHI
pelIeHNs ypaBHEHUH B LENbIX YUCIIaX
JluneliHO€ ypaBHEHUE C ABYMS

MEPEMEHHBIMH, €ro rpaduK, MIPUMEPHI
pelIeHNs ypaBHEHUH B LENbIX YUCIIaX

Pemenue cucrem 1ByX JTMHENHBIX
YPaBHEHMH C IByMsI TE€PEMEHHBIMU

62

63

64

Pemenne cucreM IByX JIMHEWHBIX
YPaBHEHUH C ABYMS IIEPEMEHHBIMU
Pewienne cucreM IBYX JIMHEWHBIX
YPaBHEHUH C ABYMS IEPEMEHHBIMHU

[IpumepsI perieHns cucTeM HEITUHENHBIX
YPaBHEHMH C IByMsI TE€pEMEHHBIMHU

65

66

[Ipumepsl penieHrst CUCTEM HEJTMHEHHBIX
YpaBHEHUH € IBYMS IEPEMEHHBIMU
I'paduueckas uaTEpIIpeTalIvs YpaBHEHUS C
JIBYMsI IEPEMEHHBIMHU U CUCTEM JIMHENHBIX
YpaBHEHUH € IBYMS IEPEMEHHBIMU

bu6nuoreka [IOK
https://m.edsoo.ru/7f43d6d6

67

I'padmueckas uHTEpHIpETALIUS YPABHEHUS C

bubnunoreka LIOK



https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2
https://m.edsoo.ru/7f43d6d6

JIBYMSI IEPEMEHHBIMU U CUCTEM JIMHEHHBIX
YpaBHEHUH C ABYMS IEPEMEHHBIMU

https://m.edsoo0.ru/7f43d6d6

Pemenne TeKCTOBBIX 3aga4 C IIOMOIIbIO

08 CUCTEM ypaBHEHUH
69 Penienne TeKCTOBBIX 3a7a4 C IIOMOILBIO
CHCTEM ypaBHEHUI
20 Pemenne TeKCTOBBIX 3a/1a4 ¢ HOMOIIbIO
CUCTEM YPaBHEHUU
71 HucnoBsle HEPABEHCTBA U UX CBOMCTBA
72 YucnoBble HEPAaBEHCTBA U UX CBOMCTBA
73 HepaBeHcTBO ¢ 01HOI TepeMeHHON
74 Jlunelinble HEpaBEHCTBA C OJJHOM bubnuotexa [HOK
MIEPEMEHHOMN U UX PEILECHUE https://m.eds00.ru/7f42c692
75 JIvHeiHbIe HEpaBEHCTBA C OAHOMN bubmuorexa [JOK
MIEPEMEHHOM U UX PEIICHHE https://m.edsoo.ru/7f42c840
76 JInHeliHbIC HEPABEHCTBA C OJJHON
MIEPEMEHHOM U UX PEIICHHE
77 CucTemMbl TUHEHHBIX HEPABEHCTB C OJHOU bubmuorexa [JOK
MIEPEMEHHOMN U UX PEILECHUE https://m.edsoo.ru/7f42ch88
78 CucTeMbl TUHEHHBIX HEPABEHCTB C OJHOU bubnmnorexka HOK
MIEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f42cd2c
79 CucreMbl TMHENHBIX HEPABEHCTB C OAHON
MIEPEMEHHOM U UX PEIICHHE
N3ob6pakenue penieHus TMHEHHOTO
80 HEPABEHCTBA U UX CUCTEM HA YMCIIOBOU bubmmorexa LHOK
. https://m.edsoo.ru/7f42c9e4
npsIMOM
81 N3o0pakeHne penieHus TMHEHHOTO bubnmnoreka HOK

HCPAaBCHCTBA U UX CUCTEM Ha YHCIIOBOM

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



https://m.edsoo.ru/7f43d6d6
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
https://m.edsoo.ru/7f42c9e4

IPsAMOi

KonTponbhas pabota no remam

82 "HepasenctBa. CucteMbl ypaBHEHUN"
bubnnoreka HOK
83 Housrue Pyniuun https://m.edSO(I)l.ru/7f433c12
84 OO06nacth onpeaesIeHus] © MHOYKECTBO bubnnoreka HOK
3HauUeHUN PYHKIHUU https://m.edsoo.ru/7f433d84
85 CriocoOb1 3a1aHust PyHKIUI
86 ['paduk pynkunu
87 CaoticTBa (yHKITNH, HX OTOOpakeHHE Ha
rpaduke
88 Urenue 1 nocTpoeHue rpagukoB HyHKIHA
89 [Tpumeps! rpadukoB GyHKIUH,
OTpaKaIOIINUX peasibHbIE MPOLIECCHI
OYHKINY, OMICHIBAIONTUE TIPSIMYIO U
90 06};Tlliy10’ nponopun(:I:IanLHiIe o bubmorexa LOK
3ABHCHMOCTH, X TpadHK1 https://m.edsoo.ru/7f434bbc
91 'unep6ona
92 ['nnep6omna
% Tpadwk fymammny = nimsoo T2
% Tpaux gymaumny = Mmoo sT2
Oyukiuu Yy =x2,y = X3,y =YX, y = [x|;
95 rp}elll({pnlfleai)e pélﬁeHI/Ie, })//paBHCH):dﬁ |1/1 | bubmmorexa LOK
N https://m.edsoo.ru/7f434d38
CHCTEM ypaBHEHUH
96 OyHKun Y =X,y = X3,y = VX, Yy = [X[; bubmmorexa [JOK

rpaduveckoe pemeHre ypaBHeHHIA U

https://m.edsoo.ru/7f434eb4



https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84
https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f434eb4

CUCTEM ypaBHEHUH

IToBTOpEHKE OCHOBHBIX MOHATUI U

bu6nmoreka [IOK
97 MGTOI[?B KypcoB 7 u 8 Ki1accoB, 0000IIeHNe 1 https://m.edsoo.ru/7f437 1aa
3HAHUMN
IToBTOpEHKE OCHOBHBIX MOHATUN U
98 METOI0B KypcoB 7 1 8 Ki1accoB, 00001eHne 1 Bubmiorexa IIOK
Hv P ’ H https://m.edso0o.ru/7f43736¢
3HAHUN
[ToBTOpEHHE OCHOBHBIX IMOHATHI H
99 METOL0B KypcoB 7 1 8 KiiaccoB, 000011eHHne 1 Bubmaorexa IIOK
Hv P ’ H https://m.eds00.ru/7f437510
3HAHUN
[ToBTOpEHHE OCHOBHBIX MOHATHI U
100 METOJIOB KypCcOB 7 ¥ 8 Kj1accoB, 00001eHNE 1 Bubmaorexa IIOK
. P ’ https://m.edsoo.ru/7f4376b4
3HAHUN
bubmmoreka [IOK
101 " 1
0 TOTOBA KOHTPOILHAA padoTa https://m.edsoo.ru/7f436b88
[ToBTOpEHHE OCHOBHBIX MOHATHH U
102 METOI0B KypcoB 7 1 8 KJ1accoB, 00001eHNe 1 Bubmaorexa IIOK
. P ’ https://m.eds00.ru/7f437858
3HAHUMN
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102



https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f437858

9 KJIACC

Ne i/

Tema ypoka

PanmonanbHbIe uncna, UppaluoHaIbHbIE
YHCIa, KOHEYHbIE U OECKOHEUHbIE
JeCATUYHBIE Tpodu

MHOX€eCTBO ﬂeﬁCTBHTeHBHBIX YHCCII,

JIEHCTBUTEIbHBIE YUCIIa KaK OSCKOHEYHbBIE
JECATUYHBIC TPOOH

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbIE
padoThI

IpakTuyeckue
padoThI

JJIeKTPOHHBbIE
undgposbie
oOpa3oBaTe/ibHbIE

pecypchl

B3auMHO 0IHO3HAYHOE COOTBETCTBHE
MEXKy MHOYKECTBOM J€HCTBUTEIBHBIX
YHUCeJl U MHOXKECTBOM TOUYEK KOOPAUHATHOMN
psAMON

CpaBHeHHE TEUCTBUTEIBHBIX YHCEIL,
apupMeTHYECKUEe EHCTBUS C
JEHCTBUTEILHBIMU YU CIIAMU

[Tpubmmx€HHOE 3HAUYCHNE BETUINHBI,
TOYHOCTH MPUOIFKCHHS

OxpyrieHne uncen

Oxpyrnenune yucen

[Ipukuaka v olieHKa pe3yJIbTaTOB
BBIYUCIIEHUN

[Tpukuaka u olieHKa pe3yJbTaTOB
BBIYUCIEHUHN

10

JIuneitHoe ypaBHeHUE. PellieHne ypaBHEHHI,

bu6mmorex [IOK




CBOOAIIUXCA K JIMHEHHBIM

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

JIuneitHoe ypaBHeHUE. PellieHue ypaBHEHHI,

1 CBOJALIUXCS K JIMHEHHBIM
12 KBagparnoe ypaBaenue. Pemienue bubnmoreka [JOK
YpPaBHEHUM, CBOJSAIIMXCS K KBaJIpaTHBIM https://m.edsoo.ru/7f43c542
13 KBanpaTtHoe ypaBHeHue. Pemienue bubmuoreka [IOK
YPaBHEHUH, CBOJAIIMXCS K KBAIPATHBIM https://m.edsoo.ru/7f43c542
14 bukBanpaTHbie ypaBHEHUS Bubmmorexa LIOK
https://m.edsoo.ru/7f43c3d0
15 bukBanpaTHbie ypaBHEHUs Bubmorexa LIOK
https://m.edsoo.ru/7f43c3d0
[IpuMmepsl penieHus ypaBHEHUN TPEThEU U
16 YETBEPTOU CTEIIEHEH Pa3IOKEHUEM Ha
MHOXKHUTEIN
IIpuMepsl perieHns: ypaBHEHUN TPEThEU U
17 YETBEPTOU CTENEHEN Pa3IOKEHUEM Ha
MHOXKHUTEIN
18 Pemenne npoOHO-paliioHaNIBHBIX bubnmnoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f43c9b6
19 Pemenne npoOGHO-paninoHaTBHBIX bu6mmorekxa [OK
ypaBHEHUU https://m.edso00.ru/7f43c9b6
20 Pemennie TekCTOBBIX 3a7ja4 anredpandeckum
METOJIOM
21 Pemienue TekcTOBBIX 33aau anredpandeckum
METOJIOM
99 Pemennie TeKCTOBBIX 3a7jau anredpandeckum
METOJIOM
23 Kontponbnas pabota mo teme "YpaBHEHHS C



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

OJIHOM TIepeMeHHOM1"

24

25

YpaBHEHHE ¢ IBYMsI IEPEMEHHBIMU H €TI0
rpadux
YpaBHEHHE ¢ IByMsI IEPEMEHHBIMU H €TI0
rpaduk

bu6mmoreka [JOK
https://m.edsoo.ru/7f43d0b4

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

26

Cucrema 1ByX JUHEHHBIX YPaBHEHUH €
JBYMS IIEPEMEHHBIMU U €€ peleHue

27

28

Cucrema 1ByX JTUHEHHBIX YPABHEHUM C
JBYMsI IEPEMEHHBIMU U €€ pelleHue

Cucrema 1ByX JTUHEHHBIX YPABHEHUM €
JBYMs IEPEMEHHBIMU U €€ pellIeHue

29

30

31

32

Cucrema 1ByX JUHEHHBIX YpaBHEHUH ¢
JBYMS IIEPEMEHHBIMU U €€ peleHue

Pemrenue cucreM AByX ypaBHEHUM, OTHO U3
KOTOPBIX JINHENHOE, a IPyroe — BTOPOH
CTCIICHHU

Pemrenue cucreM AByX ypaBHEHUH, OIHO U3
KOTOPBIX JINHEWHOE, a Ipyroe — BTOPOU
CTEIIEHU

Pemenne cucreM nByX ypaBHEHUH, OTHO U3
KOTOPBIX JINHEWHOE, a Ipyroe — BTOPOU
CTEIIEHU

bu6mmoreka [JOK
https://m.edsoo.ru/7f43d23a

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

33

Pemrenne cucreM nByX ypaBHEHHH, OJHO U3
KOTOPBIX JINHEWHOE, a IPyroe — BTOPOU
CTENIEHU

34

I'paduueckas MHTEpIIPETAIIUS CUCTEMbI
YpaBHEHUH C IByMsI IEpPEMEHHBIMU

35

Pemienue TekCTOBBIX 33a4 anredpandeckum



https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a

CII0COOOM

Pemenne TekCTOBBIX 3aJa4 anre6pa1/1qec1<HM

36
crocoooM
37 KOHTpOJ'IBfI&)I pabora o Teme "CucreMbl
ypaBHEHU"
38 YucinoBble HEPAaBEHCTBA U MX CBOWCTBA
39 YucnoBbie HEPAaBEHCTBA U X CBOWCTBA bubmmorexa [JOK
https://m.edsoo.ru/7f43ad5a
40 JIuHeitnbIe HepaBEeHCTBA C OJJHOM bubnnoreka [JOK
IIEPEMEHHOM U UX pELICHUE https://m.edsoo.ru/7f43af08
41 JIuneiinpie IjepaBeHCTBa C OJIHOM bubnmoreka [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
42 JInHeHbIe HEpaBEHCTBA C OJHOMN bubnuotexa [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
43 Cucremsl JII:IHeﬁHHx HEPaBEHCTB C OJJHOM
MePEMEHHON U X peIIeHUE
44 Cucrembl TMHEHHBIX HEPABEHCTB C OAHOU
MEPEMEHHOMN U UX pelIeHUE
45 Cuctembl TUHEHHBIX HEPABEHCTB C OJHOU
IIEPEMEHHOMN U UX pElICHUE
46 KBagparHpie HEpaBEeHCTBA U UX PEIICHUE bubmorexa HOK
https://m.edso0.ru/7f43b098
47 KBagpaTHble HEPaBEHCTBA U UX pEILIEHUE bubmorexa HOK
https://m.edsoo.ru/7f43b21e
48 KBagparHpie HEpaBEeHCTBA U UX PEIICHUE bubmorexa [JOK
https://m.edsoo.ru/7f43b5a2
49 KBagparHpie HEpaBEHCTBA U UX PEIICHUE
50 KBanpaTHble HEpaBEHCTBA U UX PELLICHUE



https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b5a2

I'paduueckas MHTEpIIPETALINS HEPABEHCTB U 1 bubmuoreka [IOK
CHUCTEM HEPABEHCTB C JBYMS IEPEMEHHBIMHU https://m.edsoo.ru/7f43b098
I'paduueckas MHTEpIIPETAINS HEPABEHCTB U 1
CHCTEM HEPAaBEHCTB C JIByMs [IEPEMEHHBIMHU
53 KontponsHas pabora no reme
"HepaBencrna"
54 KBagparuunas ¢pynkuus, e€ rpaguk u bubmmorexa [IOK
CBOMCTBA https://m.eds00.ru/7f4396¢6
55 KBagparuunas ¢pynkuus, e€ rpaguk u bubnuoreka [IOK
CBOMCTBa https://m.eds00.ru/7f439842
56 KBanpatuunas ¢pynkius, e€ rpaduk u bubnmoreka [JOK
CBOICTBa https://m.edso00.ru/7f4399b4
57 [Tapaboia, KOOPAMHATHI BEPIITHBI bubnuoreka [JOK
napaboJibl, 0Cb CHMMETPHUH MapadoJIbl https://m.edso0.ru/7f439eb4
58 [TapaGosa, KOOPAMHATHI BEPIIMHBI bu6nuorexa [IOK
napaloJibl, 0Cb CHMMETPHUH MapadoJIbl https://m.edsoo.ru/7f43a03a
59 [Tapa6o:a, KOOpIMHATHI BEPIIUHBI bubnnorexa [JOK
napabosibl, 0Cb CHMMETPHUH 1apadoJIbl https://m.edsoo.ru/7f43alac
60 [Tapa6omna, KOOpIMHATHI BEPIIUHBI bubnuotexa [JOK
mapaboJIbl, OCh CHMMETPHH TTapadOoJIbI https://m.edsoo.ru/7f43a31e
61 [Tapabo:a, KOOpIMHATHI BEPIIUHBI bubnuorexa [IOK
napaboJibl, OCb CHMMETPHUH MapadoJIbl https://m.edso00.ru/7f43a526
62 [Tapabo:a, KOOpIMHATHI BEpPIIUHBI
napaboIIbl, 0Cb CHMMETPHUH 1apadoIbl
63 I'paduku pynkuumii: y = kx, y=kx + b,
y=K/x, y=x°, y=vX, y=[X|
64 I'paduxu pynxmmii: y =kx, y=kx + b,
y=k/x, y=x3, y=vX, y=[X|



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

I'paduxu pynxmmii: y =kx, y=kx + b,

65
Fk/x7 FX:’,’ y:VXJ y:|X|
66 I'paduxu pynxmmii: y =kx, y=kx + b,
y=k/x, y=x*, y=vX, y=[X|
67 I'paduxu pynkmmit: y = kx, y=kx + b,
Fk/x7 FX:’,’ y:VXJ y:|X|
68 I'paduxu Gynkmmii: y = kx, y =kx + b,
y=k/x, y=x*, y=vx, y=[x|
bubmuoreka [JOK
K H@ n
69 OHTPOIIbHAS adOTa 110 TeMe "DyHKLIH https://m.edsoo.ru/7f43ab84
70 [ToHsATHE YNCIOBOM MTOCIIEI0BATEILHOCTH Bubmorexa LIOK
A https://m.edsoo.ru/7f43e6¢c6
3asilaHue 1oCye10BaTeIbHOCTH
71 eKyppeHTHOH (opMyIioit u popmysoi N-ro bubmmorexa [TOK
pekyPP My pMY https://m.edsoo.ru/7f43ebda
qlieHa
79 Apudmernueckas U reoMeTpuyecKas bub6nuorexa [IOK
IIPOrpeECCUn https://m.edsoo.ru/7f43ed7e
73 Apudmernueckas 1 reoMmeTpuIecKas bu6nuorexa [IOK
IIPOrpeccun https://m.edsoo.ru/7f43f3b4
®opmyIbl N-To wieHa apuPMeTHIecKoi 1
74 r€OMETPUYECKON MPOTPECCUI, CYMMBI bubmmorexa [TOK
P PoTp s https://m.edsoo.ru/7f43f58a
MEPBBIX N YICHOB
®opmyIbl N-To wieHa apuPMeTHIecKoi 1
75 T€OMETPUUYECKON TTPOTPECCHI, CYMMBI bubmorexa HOK
p porp > CYM https://m.edsoo.ru/7f43ef2c
MEPBBIX N WICHOB
®opmyJibl N-TO WieHa apuPpMETUYECKON U
Py . pHp . bubmuoreka [JOK
76 T€OMETPUUYECKON TTPOTPECCHI, CYMMBI

IICPBLIX N YJICHOB

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



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

®opmyitel N-ro WieHa apuPpMeTHIeCKOi 1

77 r€OMETPHYECKON IIPOrPECCU, CYMMBI bubmmorexa HOK
p porp -y https://m.edsoo.ru/7f43f72e
MEePBBIX N YWICHOB
®opmyitel N-To WieHa apuPpMeTHIEeCKOH 1
78 reOMETPUYECKON IIPOrPECCU, CYMMBI bubnuorexa [IOK
P porpeceun, ¢y https://m.eds00.ru/7£438a0
MEPBBIX N WICHOB
N3o0paxkeHue 4ieHOB apuhMEeTUIECKON 1
79 r€OMETPUYECKON ITPOrPECCUM TOUYKAMU HA
KOOPJAMHATHOW INIOCKOCTH
N3o0paxkeHue 4ieHOB apuhMEeTUIECKON 1
80 T€OMETPUYECKON MPOTrPECCHil TOUKAMH Ha
KOOPJMHATHOM TIJIOCKOCTH
81 JIuHEeHbIN U SKCIOHEHIIMAIbHBIA POCT
bu6mmoreka [IOK
82 C110KHBIE IPOLEHTHI
p https://m.edsoo.ru/7f43fe0e
83 CII0KHBIE IPOLIEHTEI bubmmorexa [TOK
p https://m.edsoo.ru/7f4401a6
84 Kontponbnas padota nmo teme "Hucnossbie bubnuotexka [JOK
MOCIEI0BaTENLHOCTH " https://m.edsoo0.ru/7f4404f8
[ToBTOpeHME, 0000IIIEHNE U CUCTEMATU3AIIHS
85 3HAHUU. 3aMuch, CpaBHEHUE, IEUCTBUS C
JIEHCTBUTEILHBIMM YHCIIAMH, YHCIIOBAS
npsMast
[ToBTOpeHme, 06001IeHNE U cUCTeMaTH3aIlUs
86 3HaHUU. [TpOIIeHTHI, OTHOIICHUS,
MIPOITOPIIAN
87 [ToBTOpeHME, 0000IIEHNE U CUCTEMAaTH3aIlUs

3HaHuil. OKpyrieHue, npudImKeHue,



https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0
https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8

OIICHKAa

[ToBTOpEeHME, 0000IIEHNE U CUCTEMATU3AIIHS

bu6mmoreka [JOK

88 3HaHuil. Pelienne TeKCTOBBIX 3a1a4
A https://m.edsoo.ru/7f443b12
apu(METHYECKIM CIIOCOOOM
[ToBTOpEeHME, 0000IEHNE U CHCTEMATU3aIIUs
89 3HaHu}. Penenue TeKCTOBBIX 3a1a4 Enbmaorexa IOK
' https://m.edsoo.ru/7f443cd4
apu(pMETUYECKUM CIIOCOOOM
[ToBTOpEeHHUE, 0000IEHNE U CHCTEMATH3aIIUs
. bubnmoreka [JOK
90 3HaHui. Pemenne TeKCcTOBBIX 3a1au
https://m.edsoo.ru/7f443fea
apu(pMETUYECKUM CIIOCOOOM
[ToBTOpEeHME, 0600IIEHNE ¥ CHCTEMATH3AIUs
91 snanuii. [IpeobpasoBanue aaredpandecKux bubmorexa HOK
-+ 1Peobp P https://m.edsoo.ru/7f4441ca
BBIPKEHUH, IOMyCTUMbIC 3HAUCHHUSI
[ToBTOpeHue, 0600IIEHNE U CUCTEMATU3AIIHS
92 spanuii. [IpeoOpa3zoBanne anreOpandecKux bubmorexa LOK
' 1? p p https://m.eds00.ru/7f444364
BBIPKCHUH, TOMMYCTUMbBIC 3HAYCHHSI
[ToBTOpeHue, 06001IeHNE U cUCTeMaTH3allus
93 sHanuii. [IpeoOpasoBanue anrreopandecKkux bubmorexa [IOK
' Iz p p https://m.edso00.ru/7f4446f2
BBIPKCHUH, TOMTYCTUMBIC 3HAYCHHS
[ToBTOpeHme, 06001IeHNE U cUCTeMaTH3aIls
94 sHanuii. [IpeoOpasoBanue anrreopandecKkux bubmorexa [TOK
' Iz p p https://m.edsoo.ru/7f444a94
BBIp)XEHUH, TOMyCTUMbIC 3HAUCHHUSI
[ToBTOpeHME, 0000IIIEHNE U CUCTEMATU3AIIHS
95 3HaHui. OYHKIUU: HOCTPOEHUE, CBOMCTBA bubmmorexa [TOK
YR T p ’ https://m.edso00.ru/7f444c56
W3YUCHHBIX (DYHKITHIA
[ToBTOpeHME, 0000IIIEHNE U CUCTEMATU3AIIHS
. . bubnmoreka [JOK
96 3HaHui. OyHKIMK: TOCTPOCHHUE, CBOMCTBA

W3YYECHHBIX (pyHKUINH

https://m.edsoo.ru/7f444f44
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[ToBTOpeHME, 00600IIEHNE U CHCTEMAaTH3aIlUs

97 3HaHU. OYHKIIMU: TOCTPOCHHUE, CBOMCTBA 1 bubmoreia OK
- YHICHIH: TIOETPOCHHE, https://m.edsoo.ru/7f44516a
W3YYCHHBIX (DYHKITHIA
[ToBTOpEeHME, 0000IIEHNE U CHCTEMAaTH3aIlUs
98 3HaHul. OYHKIUH: TOCTPOCHHUE, CBOMCTBA 1 bubmoreia OK
Y TOCTPOCHIE, https://m.edso0.ru/7f4452e6
M3YYEHHBIX (PYHKITHIA
[ToBTOpeHue, 0000IICHNE U CUCTEMATH3AIHSI
99 3Hanuil. ['paduueckoe pemenne ypaBHeHUH 1 bubmmorexa [JOK
P P P https://m.edsoo.ru/7f445516
U X CHCTEM
[ToBTOpeHue, 0000IICHNE U CUCTEMATH3AIHSI
100 3HaHui. ['paduyeckoe penieHue ypaBHeHHIA 1
U MX CHCTEM
101 Hroroast koHTpoIbHAs paboTa 1
102 O0o01IeHre U CHCTeMAaTH3aNs 3HAHUN 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



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

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» AnreOpa, 7 knacc/ Makapsiues FO.H., Munatok H.I'., Hemkor K.U. u
npyrue; nmoa peaakuueit TemsikoBekoro C.A., AKIITMOHEPHOE OOIIECTBO
«3narensctBO «IIpocBenienue»

» AnreGpa, 8 kimacc/ MakapsiueB FO.H., Munnatok H.I'., Hemkos K.U. u
npyrue; nmoa peaakuueit TemsikoBckoro C.A., AKIIMOHEPHOE OOIIECTBO
«3narensctBo «lIpocBemienue»

» Anrebpa, 9 ximacce/ MakapsraeB FO.H., Munmaiok H.I'., Hemxos K.U. u
npyrue; noa peaakuueit TemsikoBckoro C.A., AKIIMOHEPHOE 0OIIECTBO
«3narenbctBO «lIpocBenieHne»

METOJNYECKHUE MATEPHAJIBI JIJIS1 YUYUTEJIA
Mertoanyeckoe mocooue K npeIMeTHON JIMHUU Y4eOHUKOB T10 anredpe
1O. H. MakapsiueBa, H. I'. Munatok, K. M. HemikoBa u

np.MarematukaAJII'EBPA7—9knacceibazoBblit
ypoBenbMockBa«l Ipoceemienne»20232-e u3tanue, CTepeoTUITHOE

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://myschool.edu.ru/



