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HOACHUTEJBHASA 3AIINCKA

AnreOpa sBIsIETCS OJHUM M3 OMOPHBIX KypCOB OCHOBHOTO OOIIETro 0Opa30BaHUS:
OHa o0ecreynBaeT M3y4YeHUE APYTHX JUCHUIUIMH, KaK €CTECTBEHHO-HAYYHOTO, TaK U
TYMaHHTAPHOTO ITUKIIOB, €€ OCBOCHHE HEOOXOIUMO IS MMPOIODKEHHSI 00pa30BaHUs U B
MOBCEIHEBHON KH3HU. PaszBurne y 0OydYalOmMXCS HAyYHBIX MPEACTABICHUN O
IPOUCXOXKJEHUN W CYIIHOCTU ajreOpandeckux aOcTpakiuii, crnocode OTpaxeHUus
MaTEMaTUYECKOM HAyKOW SBJICHUH M TNPOLECCOB B MPUPOJE M OOIIECTBE, POJIH
MaTEMaTUYECKOT0 MOJEIMPOBAHUS B HAyYHOM IMO3HAHUM U B MPAKTHUKE CIOCOOCTBYET
(hOpPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS M KaUECTB MBINIJICHUS, HCOOXOAMMBIX JIJIS
ajanTay B COBpeMEHHOM mudpoBoM obmecTBe. M3ydeHne anreOpsl oOecrieunBacT
pa3BUTHE yMeHUs HAOI0JaTh, CpPaBHUBATh, HAXOJIUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHUS, CIHOCOOHOCTH AapryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JNEUCTBUSL W BBIBOJIBI, (opMynupoBaTh yTBepxkaeHUs. OcCBoeHHE Kypca aireOpsl
obecrieynBaeT pa3BUTHE JIOTMYECKOTO MBIIUICHUS OOYyYarolUXCA: OHU HCIOJIb3YIOT
NEIyKTUBHBIE W HWHIYKTUBHBIE pacCyXJACHUs, O0O00OIleHHEe U KOHKPETU3AIHIO,
abctparupoBanre u a”aioruto. OOyueHue anreOpe NpeanosaraeT 3HAYUTEIbHBIN
00BEM CaMOCTOSITENIbHON JESITEIIbHOCTH OOYYaroluxcsi, MO3TOMY CaMOCTOSTEIbHOE
pelieHue 3a1a4 sIBISETCS peain3aluen 1eaTeIbHOCTHOTO MPUHITUIIA 00yUeHHUS.

B crpykrype mporpammbl yueOHOro Kypca «Airedpa» sl OCHOBHOTO OOIIEro
o0pa3oBaHMsI OCHOBHOE MECTO 3aHUMAIOT COJIEPKATEIbHO-METOANYECKUE JHMHUU:
«Yucna u  BBIUUCIHCHUS», «ANTeOpamdecKkue BBIPDOKCHHS», «YPaBHEHUS U
HEpPABEHCTBA», «DPyHKuum». Kaxnas U3 3TUX COAEPKATEIbHO-METOANYECKUX JIMHUAN
pa3BUBAETCsl Ha MPOTHKEHUU TPEX JIET M3YUEHUS Kypca, B3aUMOJICUCTBYS C JPYTUMHU
ero JuHHsAMU. B Xome wu3ydeHuss ydeOHOro Kypca OOYYarOIIMMCS MPUXOIUTCS
JIOTUYECKU PaCCyk IaTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B CBs3U C
ATUM B IIpOrpamMmy y4eOHOTro Kypca «Anredpay BKIIOYEHBI HEKOTOPhIE OCHOBBI JIOTHUKH,
MPEJICTABJICHHBIE BO BCEX OCHOBHBIX paszlieflax MaTeMaTH4eCKOTro oOpa3oBaHUS U
CIOCOOCTBYIOLIUE OBJIAJICHUIO 00y4YaroIMMHCS OCHOB YHUBEPCAIBHOTO
MaTteMaTu4eckoro si3bika. ColepxkaTeabHOM U CTPYKTYPHOH OCOOEHHOCTHIO Y4e€OHOTO
Kypca «Anrebpay sSBISETCS €ro MHTErPUPOBAHHBIN XapakTep.

Conepxxanue muHUM «HKcla U BBIYUCIICHUSY CIIYKUT OCHOBOM ISl TaJIbHEUIIIETO
M3YyYCHHUS MATEMaTUKH, CIOCOOCTBYET pa3BUTHIO Y OOYYArOUIUXCSA JIOTHYECKOTO
MBIIIUICHUSL, (OPMUPOBAHUIO YMEHHUS TIOJIb30BAThCS QJITOPUTMaMH, a TakKXKe
MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX HJisi TOBCEIHEBHOW >KHU3HHU.
Pa3BuTre moHATHS O YHCIIE HAa YPOBHE OCHOBHOTO OOIEro o0pa3oBaHUs CBS3aHO C
palMOHANBHBIMUA U HUPPAIMOHATLHBIMU YUCJIaMH, (OPMUPOBAHUEM MPEACTABICHUA O
JNEeUCTBUTEILHOM 4HCJIE. 3aBEpIICHHE OCBOCHHMS YKCJIOBOM JIMHUM OTHECEHO K
cpeaHeMy oOleMy 00pa3oBaHMUIO.



ConepxaHue OBYX anreOpandecKux JHHUN — «AnreOpandecKkue BBIPAKCHUS U
«YpaBHEHHSI U HEPABEHCTBA» CIOCOOCTBYET (HOPMHUPOBAHHIO Yy OOYyYaroIIMXcs
MaTEMaTHYECKOrO ammapara, HEOOXOAWMOTO /sl peleHUs 3a7ad MaTeMaTHKH,
CMEXHBIX TPEIMETOB U NPAKTUKO-OPUEHTHUPOBAHHBIX 3a1ad. Ha ypoBHE OCHOBHOIO
oOmero oOpa3oBaHus Yy4eOHBI MaTepuan TPYIIUPYETCS BOKPYT palMOHAIbHBIX
BBIpaXEHUI. Anredpa JIEeMOHCTPUpPYET 3HAue€HHWE MaTeMaTUKH KakK S3bIKa JUIs
MOCTPOCHUS MaTEMaTHYECKUX MOJENEeH, ONMUCcCaHMs MPOIIECCOB U SIBICHUN pPEaTbHOTO
mupa. B 3amaum  oOyueHus anreOpe BXOAAT TakXKe JdajibHEWIEe pa3BUTHE
QITOPUTMHYECKOTO MBIIIJICHUS, HEOOXOAMMOT0, B YaCTHOCTH, JJIi OCBOEHHUS Kypca
uH(OPMATUKHU, U OBJIaICHHE HAaBbIKAMM JIEAYKTUBHBIX paccyxiaeHui. [IpeodpasoBanue
CUMBOJIBHBIX (OPM CIIOCOOCTBYET pa3BUTHUIO BOOOpa)XeHUs, CIIOCOOHOCTEH K
MaTEeMaTHUYEeCKOMY TBOPUECTBY.

Copepxanue (PyHKUMOHAIBHO-TpApUUECKON JIMHUM HAleJIEHO Ha MOJy4YeHUe
OoOyJaronMMuUCs 3HaHUM 0 (QYHKIMAX KaK BaKHEHIIeW MaTeMaTuueCKOW MOJAENU IS
OMHCaHUsI W WCCIENOBAaHUS Pa3sHOOOpA3HBIX MPOILIECCOB W SIBICHUM B MTPHUPOIE U
oOmectBe. M3ydyenne marepuana crnocoOCTBYET PAa3BUTHUIO Y OOYYaKOIIMXCA YMEHUS
WCIIOJIb30BaTh PA3JIMIHBIC BHIPA3UTEIBHBIC CPEJICTBA S3bIKA MATEMATUKH — CIIOBECHBIEC,
CUMBOJINYECKUE, rpapuecKre, BHOCUT BKJIaJ B (POPMUPOBAHUE PEICTABICHUNA O POJIU
MaTEeMAaTUKHU B Pa3BUTUU IIUBUIIN3AINH U KYJIbTYPHI.

CornacHo yueOHOMY IUIaHy B 7-9 Kilaccax u3ydaercsa y4yeOHbI Kypc «AnreOpay,
KOTOPBI BKJIIOYAET CJEAYIONINE OCHOBHBIE pasfensl coaepkanus: «Yuciaa o
BBIYMCIICHUS», «ANTeOpandeckue BBIPOKEHUS», «YPaBHEHUS U HEPABEHCTBAY,
«DYHKIUW.

Ha uzyuenue yuebHoro kypca «Anredpa» orBogutcst 306 yacos: B 7 kiacce — 102
gaca (3 waca B Hexmenmo), B 8 kiacce — 102 gaca (3 waca B Henenmo), B 9 kinacce — 102
yaca (3 Jaca B HeJIeJIO).



COILEPKXAHUE OBYUYEHUASA

7 KIIACC

Yuciaa 1 BBIYUCTCHUSA

JpoOu 0OBIKHOBEHHBIE U JECATHUYHBIE, TIEPEX0]] OT OJIHOM (OPMBI 3amucu Ipoodeit
K apyrou. IloHsATHe panMOHAIBHOIO 4YHWCIA, 3alUCh, CPABHEHUWE, YIOPSAOYNBAHUE
palMoOHANBHBIX 4YHcel. ApudmeTrueckue ACHCTBUS C palMOHATBHBIMH YHCIIAMHU.
Pemenue 3a1ay u3 peaibHON MPaKTUKKU HA YACTH, Ha IPOOU.

CreneHb C HaTypaJbHBIM [IOKa3aTeJleM: OIpeesieHre, MpeoOpa3oBaHue
BBIPDA)KCHHI HA OCHOBE ONPEIEICHUS, 3alKMCh OOMbIIMX 4Hces. [IpoueHTsl, 3amuch
MPOLIEHTOB B BHJE JApoOM U JpoOM B BHUJAE MPOLEHTOB. TpH OCHOBHBIE 33/Jaydl Ha
IPOLICHTHI, PENICHUE 3a7a4 U3 PEATIbHON PAKTUKHU.

[IpuMeHeHre NPU3HAKOB JEIMMOCTH, PA3JIOKEHUE HAa MHOMKUTEIM HATyPAJIbHBIX
quced.

PeanbHble 3aBUCUMOCTH, B TOM YKCIIE TIpsiMasi U oOpaTHasi IPONOPLIMOHATBHOCTH.

AJire0OpanvecKue BbIPaKeHUs!

IlepeMeHHBIE, YMCIIOBOE 3HAYECHHUE BBIPAXKEHUS C IEpEeMEHHOW. JlomycTumsblie
3Ha4YCHHs NepeMeHHbIX. [IpencTaBieHHE 3aBUCUMOCTH MEXKIY BEIMYMHAMHU B BUJE
¢dopmynbl. Beruucnenus no dopmynam. IIpeoOpazoBaHne OYKBEHHBIX BBIpaXECHHI,
TOK/IECTBEHHO PaBHbIE BBIPAXKEHUS, MPABWIIA TPEOOPA30BaHUS CYMM M MPOU3BENCHUM,
IIpaBUJIa PACKPBITHS CKOOOK Y MPUBEACHUS TOJOOHBIX CIIaraeMbIX.

CBolicTBa CTENEHU C HATYPAJIBHBIM IIOKA3aTEIIEM.

OnHowiensl u MHoOrowieHsl. CreneHb MHorowieHa. CliokeHue, BBIUYWTAHMUE,
YMHOXXEHHE MHOTOWICHOB. DOPMYJIBI COKPAIIEHHOTO YMHOXEHHUS: KBaApaT CyMMBI U
KkBagpaT paszHocth. DopMyna pa3HOCTH KBaApaToB. PasiiokeHne MHOTOYIEHOB HAa
MHOHTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHue, KOpEHb YpaBHEHHMs, TpaBWia MpeoOpa3oBaHUsA ypaBHEHMS,
PaBHOCUIIBHOCTh YPaBHEHU.

JIuHeliHOE ypaBHEHME C OJHOM IIEPEMEHHOM, YMCIO KOPHEH JIMHEWHOIO
YpaBHEHUS, PEIICHHE JUHEWHBIX ypaBHeHUU. CocTaBlieHHE YpPAaBHEHUN IO YCIOBUIO
3a7a4yu. Pelenre TeKCTOBBIX 3a/1a4 € MOMOIIBIO YPAaBHEHUM.

JIuneitHoe ypaBHEHHE C JBYMSI MEPEMEHHbIMU U ero rpaduk. Cucrema IBYX
JMHENHBIX YpaBHEHUHN C IBYMs NIepeMEHHBIMU. Pelenue cucreM ypaBHEHUN criocoOoM
IIOACTaHOBKU. [IpuMepsI peleHnst TEKCTOBBIX 3a/1a4 € IIOMOILIBIO CUCTEM YPABHEHUM.

DOyHKIUU

Koopaunara Toukm Ha npsmon. YucinoBble NpOMEKYyTKH. PaccrosHue Mexnay
JIBYMsI TOYKaAMU KOOPJIMUHATHOU IPSIMOM.

[IpsmoyronbHas cucteMa koopauHat, ocu OX u Oy. Abcuucca U opJuHaTa TOUYKU
Ha KOOpAWHATHOW TuiockocTu. [Ipumepsl rpadukos, 3agaHHbix (Qopmynamu. UreHue
rpadukoB peanbHbIX 3aBucUMocTel. [lonarue Qynkuu. ['paduk dynkuuu. CBoiicTBa



¢bynkuuid. Jluneitnas ¢ynknus, e€ rpaduk. ['paduk dynkumm y = [X|. ['padudeckoe
peLIeHNE JIMHEVHBIX YPABHEHUM U CUCTEM JIMHEHUHBIX YPABHEHUN.
8 KVIACC

Yuciia 1 BBIYMCTICHUS

KBampatuelii kopeHb u3 uucna. [lonstue 00 wuppalMoOHAIBHOM —YHCIIE.
JlecsiTuuHble NPUOMMKEHUS HppalMOHAIBbHBIX uKcell. CBoilcTBa apupMETUYECKUX
KBaJIpAaTHBIX KOPHEH M WX MPUMEHEHHE K MPeoOpa30BAHUIO YMCIOBBIX BBIPAKEHUU U
BBIYUCJIEHUAM. [{eiCTBUTEIbHBIC YUCIIA.

CreneHb ¢ LETbIM MOKa3aTeaeM U e€ cBoiicTBa. CTaHAapTHAs 3alUCh YHCIIA.

AJire0OpanvecKue BbIPaKeHUs!

KBampaTHbIil TpEXUsIEH, pa3aoKeHUE KBAAPATHOTO TPEXUIEHA HA MHOKHUTEIU.

AnrebOpandeckas 1po0b. OCHOBHOE CBOMCTBO ayireOpanyeckoi 1podu. CroxeHue,
BBIYMTAHUE, YMHOXEHUE, JeJieHHe anreOpandyeckux JApoOed. PanuoHanbHbIC
BBIPAXEHUS U X NMPeoOpa3zoBaHUeE.

YpaBHeHNs U HEpaBeHCTBA

KBanpatHoe ypaBHeHHe, (opMmysia KOpPHEHl KBaJpaTHOrO ypaBHEHHs. Teopema
Buera. Peuienue ypaBHeHUM, CBOIAIINXCS K JMHEUHBIM U KBajapaTtHbeIM. [Ipocrenmue
IpOOHO-pallMOHAIbHBIE YPABHEHMUSL.

I'paduueckas uHTEpHpeTalMsi ypaBHEHUH C ABYMS IEPEMEHHBIMH WU CHCTEM
JUHEWHBIX YpaBHEHUN C JBYMs TIepeMeHHbIMU. [Ipumepsl peleHus CcucrteMm
HEJIMHEWHBIX YPABHEHU C IBYMS IEPEMEHHBIMHU.

Pemenuie TeKCTOBBIX 3a/1a4 ajIredpanyeckuM crocoooM.

HucnoBble HEpABEHCTBA M WX CBOWCTBA. HEpaBEHCTBO C OJHOW IEPEMEHHOM.
PaBHOCHMIIBHOCTH HEpAaBEHCTB. JINHENHBIE HEPABEHCTBA C OJJHOM IepeMeHHON. CHCTEMBI
JINHENHBIX HEPABEHCTB C OJHOM ITIEPEMEHHOM.

DOyHKUUHA

[lonsitne ¢ynkuun. O6nacTh ONpeAeNieHUs U MHOKECTBO 3HAYEHU (PYHKIUU.
CniocoObl 3a1anus PyHKIUH.

I'padux pynkumn. YUrenue cBoiicTB pyHKMuU 1o e€ rpaduky. [Ipumeps! rpadukon
(GYHKIMIA, OTPaXKAIOIIUX PEATbHBIE TPOIECCHI.

OYHKIIMY, ONHUCHIBAIONIME TIPAMYI0O U OOpaTHyr0  TIPOIMOPIIMOHATIbHbBIE
3aBHCHMOCTH, nX rpadukn. Oykimn y = X2, y = X3, y = VX, y=|x|. [paduueckoe
pElLICHUE YPaBHEHNUN U CUCTEM YPABHEHUM.

9 KIIACC

Yucna v BBIYMCICHUA

PannonanpHbie 4YMClla, HppalMOHAIbHBIE YKCIA, KOHEYHbIE W OECKOHEUHbIE
AecsITUUHbIe TpoOu. MHOXKECTBO NEUCTBUTENBHBIX YNCEN, JEHCTBUTENbHBIE YUCIIAa KaK
OecKOHEUHbIE JecATUYHbIe ApoOu. B3anMHO OJHO3HAYHOE COOTBETCTBUE MEXKIY
MHOKECTBOM JCHCTBUTEIIBHBIX YACET U KOOPAUHATHOU IIPSAMOU.



CpaBHeHHE  JCHCTBUTENBHBIX  4HCeN, apuPMETHUYECKHEe  JCUCTBUA  C
NEUCTBUTEIBHBIMU YUCIIAMU.

Pa3smepsl OOBEKTOB  OKpYXAlOLIEro MHpPA, JJIMTEIBHOCTh IPOLECCOB B
OKPYKarLIEM MUpE.

[Ipubnu>x€HHOE 3HAUYEHHE BEIMYMHBI, TOYHOCTh MpuOmbKeHus. OKpyrieHue
yucen. [ Ipuknaka u orieHka pe3yJbTaTOB BEIYUCICHUN.

YpaBHeHMs U HEPABEHCTBA

JluneriHOE ypaBHEHUE. PellieHue ypaBHEHUM, CBOASIIUXCS K JIMHEWHBIM.

KBampaTtHoe ypaBHeHue. PemieHue ypaBHEHMH, CBOJSIIMXCSA K KBaJIpaTHBIM.
bukBagpatHoe ypaBHeHue. [IpuMepbl pelIeHHUS ypaBHEHUM TPEThEW W YETBEPTOU
CTETIEHEN Pa3JI0)KEHNEM HA MHOXKHUTEIIH.

Pemenne npoOHO-pallMOHANBHBIX ypaBHEHHWM. PelieHne TEKCTOBBIX 3aja4
anredpanyeckuM METOI0M.

VYpaBHeHHe C ABYyMs IepeMEHHbIMH M ero rpaduk. Pemenue cucrem aByX
JVHEWHBIX YPAaBHEHHW C JIByMs NEPEMEHHBIMH. PereHue cucreMm IByX ypaBHEHH,
OIHO U3 KOTOpBIX JIMHEWHOe, a JApyroe — BTOpod creneHu. ['paduueckas
MHTEPIIPETALNs CUCTEMBI YPABHEHHUN C IBYMsI IEPEMEHHBIMHU.

Pemenuie TeKCTOBBIX 3a71a4 aIre0panyeckuM crocoooM.

UucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OAHOM NepeMeHHOU. Pemenue cucrem
JMHEUHBIX HEPABEHCTB C OJIHOM nepemeHHOM. KBanpaTHbie HepaBeHCTBA. ['paduueckas
MHTEpIIpETalisl HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMs IIEPEMEHHBIMU.

DyHKUUH

KBagpatuunas ¢ynkmus, e€ rpadbuxk u cBoiictBa. IlapabGoma, koopauHaTbl
BEPUIMHBI 11apadOoJIbl, 0Cb CUMMETPHH MAPAOOJIBI.

I'padukn bysxmumii: Yy = kx, y = kx + b,y = k/x, y = x3, y = VX, y = [X| u ux
CBOKCTBA.

YucioBbIC MOCIEI0BATEILHOCTH U NIPOrPeCcCUm

[loHATHE YMCIIOBOM  TMOCIENOBATENBHOCTH. 3aJaHUE  IOCIENOBATEIBHOCTH
peKyppeHTHO# dhopmyoii u Gpopmysoit N-ro uieHa.

Apudmernueckas u reomerpuyeckas nporpeccuu. Dopmyinsl N-To  4iieHa
apu(pMETHIECKON U TEOMETPUIECKON MPOTPECCUI, CYMMBI MEPBHIX N YJICHOB.

N300paxkeHne 4wieHOB apu(PMETHYECKON U TreOMETPUUECKON TPOrpeccuii ToukaMu
Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEHMHBIN M HSKCHOHEHUMAIbHBIA pocT. CI0KHbIE
IIPOLICHTHI.



IHJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O
KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O OBLIETO
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yabTaThl OCBOCHMS INPOTrpamMMbl yd4eOHOro Kypca «Anredpar
XapaKTEPHU3YHOTCH:

1) maTpuoTnyeckoe BOCIMTAHUE:

MPOSIBJICHUEM HMHTEpeca K MPOIUIOMY M HACTOSALIEMY POCCHUHCKONW MaTE€MaTHKH,
LEHHOCTHBIM OTHOLICHUEM K JOCTHKEHUSM POCCUHCKMX MAaTEeMaTUKOB M POCCHUNCKON
MaTEMaTUYECKOM IIKOJIBI, K HCIIOJIb30BAHHUIO ITHX JOCTH)KCHMM B APYIMX HayKax WU
MPUKIAAHBIX cepax;

2) rpaskaaHCcKoe M JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINIOJTHEHUIO 00SI3aHHOCTEN IrpakJIaHWHA U peai3allii ero mnpas,
IpEJICTaBICHUEM O MaTEeMaTHYECKUX OCHOBaX (PYHKIMOHUPOBAHUS pa3iIMYHBIX
CTPYKTYp, ABJIEHUH, IPOLIEAYP TPAKIAHCKOr0 001ecTBa (HaIpUMep, BEIOOPHI, OIIPOCHI),
TOTOBHOCTBIO K OOCYXIECHHMIO JTHYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHYECKUM
MPUMEHEHUEM JIOCTH)KEHHM HAyKd, OCO3HAHMEM BaXKHOCTH MOPAIBHO-3TUYECKUX
IIPUHLUIIOB B JACSITEIBHOCTH YUYEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAHOBKOM HAa AKTHMBHOE y4YacTHE€ B PEIICHHH NPAKTUYECKUX  3a7ad
MaTeMaTUYeCKOM  HANpaBJICHHOCTH, OCO3HAaHMEM  BAXXHOCTH  MAaT€MaTHUYECKOIro
oOpa3oBaHMsI HAa TMPOTSHDKEHUM BCEH JKU3HU A YCHEHNIHOW MNpogecCHOHAIbHOU
JESTeIbBHOCTY M Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAaHHBIM BBIOOpOM U
MOCTPOCHUEM HHAMBUAYAIbHOM TPAaeKTOPUM OOpa30BaHUS W KU3HEHHBIX IUIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIMTAHUE:

CIOCOOHOCTBIO K OMOIMOHAJIBHOMY M ACTETUYECKOMY  BOCIPHUSTHIO
MaTEeMaTHYECKUX OOBEKTOB, 3ajad, pEeUIeHUH, pacCyXIEeHUH, YMEHUIO BUJAETbH
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTAalLlMEN B JAEATEIBHOCTA HA COBPEMEHHYIO CUCTEMY HAYUYHBIX MPEICTaBICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSAX pAa3BUTHUSl 4YEJIOBEKa, MPUPOABI U  OOILECTBa,
MOHMMAHUEM MaTEMaTH4YEeCKOW HayKu KakK C(epbl 4eJOBEUECKON AESITebHOCTH, ITAloOB
e€ pa3BUTHS W 3HAYMMOCTU JUIsl PAa3BUTHS LMBWIN3ALUH, OBJIAJECHHUEM S3BIKOM
MaTeMaTUKd W MAaTeMaTHMYeCKOW KyJIbTYpOl Kak CpeJICTBOM IIO3HAHHMS MUDA,
OBJIAJICHUEM MPOCTEUIINMH HABBIKAMU UCCIIEI0BATEIBCKON JEATENBHOCTH;

6) d¢usuyeckoe BocnuTaHue, GOpMHUpPOBAHME KYJbTYPbl 310POBbA U
3MOLMOHAJIBHOIO 0J1arONOJyYHus:



TOTOBHOCTBIO MPUMEHATh MAaTEMAaTUYECKUE 3HAHUS B MHTEPECAX CBOETO 370POBbs,
BEJICHUS 3JI0pPOBOTO Oo0Opa3a >KU3HU (370pOBOE TMHUTaHWE, COATAaHCHPOBAHHBIA PEKUM
3aHATUN U OTIbIXa, peryisipHas pu3nyecKas akTUBHOCTH), C(POPMHUPOBAHHOCTHIO HABBIKA
pednexkcun, MpU3HAHUEM CBOETO MpaBa Ha OMIMOKY M TaKoro >ke IpaBa JIpyroro
YeJI0BEKa;

7) 3K0JIOrH4YeCcKoe BOCIIMTAHUE:

OpUEHTAIlMEe Ha MPUMEHEHHE MaTeMaTUYeCKUX 3HAHUM A pelieHus 3anad B
00JIaCTU COXPAHHOCTH OKPY’KAIOIIEH cpelibl, IIaHUPOBAHUS TOCTYIKOB U OIEHKH X
BO3MOXHBIX TOCIEACTBUN Il OKpYy)Karomled cpeapl, OCO3HAaHHEM TJI00AJIbHOIO
XapakTepa SKOJOTUYECKUX POOJIEM U IMyTeH UX PEIICHHUS;

8) aganTanus K U3MEHSIOIMMCS YCI0BUAM COLUAILHOM M MPUPOJAHOI cpebl:

TOTOBHOCTBIO K JIEUCTBUSM B YCIIOBUSIX HEONMPEACTEHHOCTH, MOBBIIICHUIO YPOBHS
CBOCH KOMIIETEHTHOCTH Ye€pe3 MPaKTHUYECKYIO JAEATEIbHOCTh, B TOM YHCIE YMEHUE
YUUTBCS y JAPYTHX JIOAEH, MpHOOpeTaTh B COBMECTHOM JEATEIbHOCTH HOBBIE 3HAHU,
HABBIKM ¥ KOMITIETEHIIUH U3 OIBITA JPYTUX;

HE0OXOAMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHUH, B TOM 4ucie (POPMYIHPOBATH
U7IeH, TIOHATHS, TUTIOTE3bl 00 0OBEKTAaX U SBICHUSIX, B TOM YHCJIE paHEee HEU3BECTHBIX,
OCO3HaBaTh Je(UUUTHl COOCTBEHHBIX 3HAHUNW W KOMIIETEHTHOCTEH, IJIAaHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CHUTYAIMIO, BOCIPUHHUMATH CTPECCOBYIO
CUTYAIMIO KaK BBI30B, TPEOYIOMIMI KOHTPMEDP, KOPPEKTUPOBATH TPHHUMAEMBIE PEIICHUS
U elcTBUA, (OPMYJIUPOBATh U OLICHUBATH PUCKU U MOCIEICTBUS, POPMUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIbTATHI

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHUS

ba3oBble 1ornueckue aeiicTBUs:

e BBIBISTH W XapaKTE€PU30BaTh CYIIECTBEHHbIE MPU3HAKK MAaTEeMaTHYECKUX
OOBEKTOB, TIOHSATUM, OTHONICHUNA MEXKIYy TMOHATUSIMHU, (OPMYJIUPOBATH
OTpEICIICHUS MOHATHIA, yCTaHaBJINBAThH CYIIIECTBEHHBIN MPU3HAK
KjaccuuKanuy, OCHOBaHUS [JIsi OOOOIIEHUS U CpaBHEHUS, KPUTEPUU
MIPOBOJIMMOTI0 aHAJIN3A;

e BOCIPUHUMATb, bopMyIpoBaTh U npeoOpa3oBbIBATh CYXKJICHUS:
YTBEPAUTEIbHBIC U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIIIHNE, YCIOBHBIC;

e BBISBJSITh MAaTEMAaTHUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MPOTHUBOPEYHS B
dakTax, MaHHBIX, HAOTIOJEHUAX W YTBEPXKICHUSAX, MpeajiaraTh KPUTECPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEYUN;

e JleJaTh BBIBOJBI C HCIOJIb30BAHMEM 3aKOHOB JIOTUKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3AKITIOUCHUH, YMO3AKITIOUSHHH 0 aHAJIOTHH;



pa3OupaTh J0Ka3aTeabCTBA MATEMAaTUYECKUX YTBEPXKACHHHU (MpsAMbIE U OT
IIPOTUBHOT0), MPOBOAUTH CAMOCTOSITEIBHO  HECIIOXKHBIE J0KAa3aTeIbCTBA
MaTeMaTHYeCKUX (PaKTOB, BHICTPAUBATh apTyMEHTAIIHMIO, IPUBOIUThH MIPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;

BbIOMpaTh cr1oco0 peleHus: yueOHo! 3a1aun (CpaBHUBATh HECKOJIBKO BApUAHTOB
pelieHus, BBIOMpATh HamboIee MOAXOMANIMM € YYETOM CaMOCTOSITENBHO
BBIJICTICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBareLCKe 1eCTBUSA.

UCIOJb30BaTh BONPOCHl KAk MCCIEAOBATEIbCKUI HWHCTPYMEHT IIO3HAHUA,
(opMynupoBaTh  BONPOCHI, (UKCUPYIOLIME  MPOTUBOPEUYHE, MpPodIEMY,
CaMOCTOSITENIbHO yCTaHABIMBAaTh MCKOMOE M JaHHOE, (hOpMHUPOBATH TUIIOTE3Y,
apryMEHTHUPOBATH CBOIO MO3UIINIO, MHCHHUE;

OPOBOJAUTh IO  CaMOCTOSATEIbHO  COCTaBJICHHOMY IUIAHY  HECJIOXHBIN
HKCIIEPUMEHT, HEOOJBIIOE HCCIENOBAaHUE IO YCTAHOBJIEHHIO OCOOEHHOCTEN
MaTeMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKYy COOOI;
CaMOCTOSITeNIbHO (OpMYJIMPOBaTh OOOOIIEHUSI W BBIBOJLI IO pe3yJibTaTam
MPOBEAEHHOTO  HAONIONEHHUs, UCCIEIOBAHMS, OICHUBATh JIOCTOBEPHOCTH
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHUH;

OPOrHO3UPOBAaTh BO3MOYKHOE pa3BUTHE MpoIllecca, a TakKe BBIIBUTATh
MPEIOJIOKEHUS O €TO PA3BUTHUN B HOBBIX YCIOBUSX.

Pabora ¢ undpopmaunmeii:

BBISIBJISITH ~ HEJAOCTATOYHOCTh U M30BITOYHOCTh  MHGPOpMAlUM, JaHHBIX,
HEOOXOAUMBIX JIJIsl pEeLICHUs 3a/1a4U;

BbIOMpaTh, AaHAJIM3UPOBATh, CUCTEMATU3UPOBAaTh W  HHTEPIPETUPOBATH
MH(}OpMaAMIO PAa3IMYHBIX BUJOB U (OPM MPEACTABICHHUS;

BbIOMpATh (popMy MpeACTaBICHUS MH(DOPMALUMU U WILIIOCTPUPOBATH PEIlIaeMble
3aJlauM CXeMaMH, JuarpaMmmMamMu, HHOM rpa@uKoil 1 uX KOMOMHAIUAMUY;
OLICHMBATh HAAEKHOCTh MHPOPMAIIMH 110 KPUTEPHUSAM, IPEIOKEHHBIM YUUTEIIEM
WM C(POPMYJIHMPOBAHHBIM CAMOCTOATENBHO.

KoMMyHuKaTHBHBIC YHHBEpPCAIbHbIC Y4eOHbIE JeHCTBUSA:

BOCHIPUHUMATh U (DOPMYIUPOBATh CYKJIEHUS B COOTBETCTBUU C YCIOBUSIMHU U
HeasMu OOLIEHMsI, SICHO, TOYHO, I'PaMOTHO BBIpaXkaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX U NMHCbMEHHBIX TEKCTAX, JaBaTh MOSICHEHUS [0 XOJy PELICHHs 3aJauH,
KOMMEHTHUPOBATh MOJyYEeHHbBIN pe3yJIbTaT;

B XOJ€ OOCYXKIEHHUs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOW TEMBbl,
npoOJsieMbl, penraeMod 3a/ayd, BBICKA3bIBaTh MJIEW, HAIlCJICHHbIE HA TOUCK
pELIEHUs], CONOCTABIISITh CBOU CYXKIEHUS C CYXKACHUSIMHU JIPYTUX YYaCTHUKOB
auanora, oOHapyXUBaTh PA3IUYUE M CXOJCTBO MO3UIIMM, B KOPPEKTHOU (hopme
(bopMyIMpPOBATH PA3HOIJIACHS], CBOU BO3PAKEHUS;



e TIPENACTaBIATH PE3YJAbTAThl PEIICHUs 3aJayd, IKCIEPUMEHTa, HCCIIECIOBAHMS,
MPOEKTa, CaMOCTOSITENIbHO BbIOMpaTh (opMaT BBICTYIUIEHHS C Y4€TOM 3ajad
Mpe3eHTAIMU U OCOOCHHOCTEH ayAUTOPUH;

e IIOHMMATh M MCIOJb30BaTh NPEUMYILIECTBA KOMAHJHOW M WHJMBUIYaJIbHOU
paboThI IPH PEIIEHUU YYEOHBIX MaTEMaTHUECKUX 3aj1ay;

e TMPHUHUMATH II€JIb COBMECTHOH JESTeNbHOCTH, IUIAHUPOBATH OPraHU3aLHUIO
COBMECTHOI padoThl, paclpeAesiiarh BUAbI padOT, TOrOBAPUBATHCS, 0OCYXKIATh
IPOLECC U PE3YIbTAT padO0Thl, 00001IaTh MHEHHSI HECKOJIBKUX JIIOEH;

e YYacTBOBaTh B I'PYyNMoOBBIX ¢dopmax paboThl (0OCYXJICHHUS, OOMEH MHEHUSIMH,
MO3TOBbIE€ IUTYpMbl U JIpyTu€), BBIIOJHATH CBOK YacThb paboThl U
KOOPJIMHHUPOBATh CBOM JCWUCTBUSA C JPYTUMHU YIEHAMU KOMAaHIbI, OIICHHUBATH
KauyecTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPUSIM, CHOpMYTHpPOBAHHBIM
y4aCTHUKaMU B3aUMOJAECHCTBHUSL.

PeryasiTuBHbIe yHHBepcaJbHbIe y4eOHbIe AelicTBUS

Camoopranusanus:

e CaMOCTOSITENIBHO COCTABJIATH IUIAH, aJITOPUTM PEIICHHS 33a4u (MU €ro YacTh),
BBIOMPATHh CHOCOO pPELICHUS C YYETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOKHOCTEM, apryMEHTHPOBATh U KOPPEKTUPOBATh BapUaHThl PELICHUN C
y4€TOM HOBOM HH(pOpMaLUH.

CaMOKOHTPOJIb, IMOIHOHAIbHBIH HHTEJJIEKT:

e BIAJETHh CIOCOOAMH CaMOIMPOBEPKH, CAMOKOHTPOJSI TMpoIecca U pe3yibTara
pelIeHrsT MaTeMaTHYeCKON 3a1auu;

e TIPEIBUJETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NpPU PEIIECHUU 3aJauH,
BHOCUTb KOPPEKTUBbI B JI€ATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
HaAWJICHHBIX OIMNOOK, BBISIBICHHBIX TPYIHOCTEIH;

e OIICHMBATh COOTBETCTBUE pE3yJibTaTa EATEIBHOCTH MOCTABICHHOW IENH |
YCIOBUSIM, OOBSCHATH NPUYMHBI JOCTHKEHHMSI WM HEJOCTHKEHHS LEJH,
HaXOJMUTh OIIHUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATDI

K koHniy o0yuenust B 7 Kkjacce oOy4aroUIMiiCs MOJYYUT CIAEAYIOIINUE MPEAMETHBIC
pE3yNbTaThI:

Yucia v BIYUCICHUSA

BoInonHsATh, coueras yCTHbIE U MUCbMEHHbIE MPUEMBI, apupMeTHIECKUe ACHCTBUS
C pallMOHAJIbHBIMU YHCIIAMHU.

HaxonuTth 3HaUeHUs] YMCIIOBBIX BBIpAKEHUH, MPUMEHITh pa3HOOOpa3HbIe CIOCOOBI
Y IPUEMBI BBIYUCIICHUS 3HAYEHUN JPOOHBIX BBIPAXKEHHM, COAEpKAITUX OOBIKHOBEHHBIEC U
JECATUIHBIC POOH.



[lepexonuth OT onmHOW (OpPMBI 3amucu YHCeNl K Apyroil (mpeoOpa3oBHIBATH
JECATUUHYIO IpOO0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JE€CATUYHYIO, B YACTHOCTU B
OCCKOHEYHYIO IECATUYHYIO APOOH).

CpaBHHBATh U YIIOPSIIOYMBATH PALIMOHAIIBHBIE YHCIIA.

OxpyrisaTh yncna.

BpINONMHATE NPUKUAKY KW OLIEHKY pe3yJibTaTa BBIYMCIICHWM, OLEHKY 3HAYECHUHN
YUCJIOBBIX BBIPAKCHHWU. BBIIONHATE JEUCTBUSA CO CTENEHSIMM C HATypaJbHbIMU
[IOKAa3aTeJIIMH.

[IpuMeHATh TpPU3HAKU JEIMMOCTH, PA3JIOKEHUE HA MHOXKHUTEIM HaTypaJbHBIX
YHUCEL.

Pemars npakTUKO-OPUEHTUPOBAHHBIE 33/1a4M, CBA3AaHHBIE C OTHOLICHUEM BEIUYMH,
IIPONOPLMOHAIIBHOCTBIO ~ BEJIWYWH, MPOLEHTAMH, HWHTEPIPETUPOBATH  PE3YyJIbTATHI
peleHns 3a1a4d ¢ y4€TOM OIpAaHUYEHUM, CBS3aHHBIX CO CBOMCTBAMM PacCMaTpUBACMBIX
O0O0BEKTOB.

AJire0OpanvecKue BbIPaKeHUs!

Hcnonb3oBaTh anredpanyecKyrd TEPMUHOJIOTHI0 M CHUMBOJIMKY, MPUMEHITh €€ B
MIpolIecCEe OCBOEHUS yUeOHOT0 MaTepHalia.

HaxomuTe 3HaueHus OYKBEHHBIX BBIPQXKEHUW MpPU 33JaHHBIX 3HAYEHUSX
IIEPEMEHHBIX.

BoinonHaTe mpeoOpa3oBaHMs LIEJIOTO BBIPAKEHUS B MHOTOYJIEH IPUBEICHUEM
MOJI00HBIX CaraeMbiX, pACKPBITHEM CKOOOK.

BBINoOMHAT yMHOKEHUE OJHOWICHA HA MHOIOYJIEH U MHOTOYJICHA Ha MHOIOYJICH,
OPUMEHSTH (POPMYIIBI KBaJpaTa CyMMbI U KBaJpaTa pa3HOCTH.

Ocy1iecTBIATh Pa3i0KeHNE MHOIOYIEHOB HA MHOXKUTENN C TIOMOLIBIO BBIHECEHUS
3a CKOOKHM OOIIEro MHOXUTENs, TPYNIUPOBKU CJIAraeMbIX, NPUMEHEHHUS (OopMyI
COKPAILLIEHHOI'O YMHOKEHHS.

[IpumensTh npeoOpa3zoBaHUsI MHOTOUYIEHOB JUIsl PEUICHMs] Pa3IUYHbIX 3343y U3
MaTEeMaTUKH, CMEXKHBIX IIPEIMETOB, U3 PEAIbHOU MPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEM C€ HATypaJbHBIMH IOKA3aTEISIMH IS
peoOpa3oBaHUsI BEIPAKCHUH.

YpaBHeHMs U HEPABEHCTBA

Pematp iMHelHbIE ypaBHEHUS C OJHOW IIEPEMEHHON, IPUMEHSS ITpaBUIIa Iepexoia
OT MCXOJHOTO YpPAaBHEHMS K DPaBHOCHIBHOMY eMy. lIpoBepsaTh, SABIISIETCA 1M 4YMCIIO
KOpPHEM YpPaBHEHUSI.

[IpumeHnsaTh rpaduueckue METOIbl MPU PEIICHUH JUHEHWHBIX ypaBHEHUH M HX
CUCTEM.

[TonGupath npuMepsI ap YUCel, SBISIOIUXCS PEIICHUEM JTUHEHHOTO YpaBHEHHUS C
JIBYMsI IIEPEMEHHBIMU.



CrtpouTh B KOOPAMHATHOM IUIOCKOCTH TpauK JTUHEHHOTO YpaBHEHHUS C ABYMS
MEPEMEHHBIMHU, MOJIB3YACh TPa(UKOM, TPUBOJUTH PUMEPHI PEIICHUS YPABHEHHS.

Pewmate cucteMbl ABYX JIMHEHHBIX YPAaBHEHUH C IBYMS IEPEMEHHBIMU, B TOM YHCIIE
rpaduyecKH.

CocTaBisaTh U pellaTh JUHEWHOE YPAaBHEHUE WJIM CUCTEMY JIMHEMHBIX YpaBHEHHM
[0 YCJIOBHMIO 3aJadyd, WHTEPHPETHPOBAaTH B COOTBETCTBHUM C KOHTEKCTOM 3aJaud
ITOJIyYEHHBIA PE3yJIbTarT.

DOyHKUUHA

N300pakaTh Ha KOOPJIMHATHOM MPSAMONW TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAWHATaM, JIy4H, OTPE3KH, WHTEPBAJIbl, 3aMUCHIBATh YHCIIOBBIE MNPOMEKYTKH Ha
anreOpandecKoM S3bIKe.

OtMeyaTh B KOOPAMHATHOM MJIOCKOCTH TOYKH M0 33JaHHBIM KOOPJMHATaM, CTPOUTH
rpaduku TuHEeHbIX GyHKIMA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnucelBaTh ¢ NOMOIIbIO (DYHKIIUK M3BECTHBIE 3aBUCUMOCTH MEXIY BEITUYMHAMU:
CKOpPOCTb, BpEMS, PACCTOSHHE, LIEHA, KOJIUYECTBO, CTOMMOCTH, MPOU3BOAUTEIBHOCTD,
BpeMs, 00bEM pabOTHI.

Haxonuthb 3HaueHHne PyHKIMU 1O 3HAUECHHIO €€ apryMeHTa.

[lonumate rpaduyeckuil crnocod TMpeacTaBiICHUS U aHalu3a WHGOpPMAIINH,
U3BJIEKATh UM HMHTEPHPETUPOBATH MHGPOPMALUIO U3 TPapUKOB peajbHBIX IPOLECCOB U
3aBUCHUMOCTEMN.

K koHiy 00yyeHus: B 8 kiacce oOy4aronIuiicss NOJy4YHUT CIAEAYIOIINUE MPEAMETHBIC
pE3yNbTaTHL:

Yucaa v BIYUCICHUSA

Hcrnonps30BaTh HayajdbHbIE MPEACTABICHUS O MHOXXECTBE JCHCTBUTEIBHBIX YHUCEIN
IUIsl CPABHEHMsSI, OKPYTJEHUS W BBIYHMCICHUN, W300pa)kaTh JCHCTBUTEIbHBIE 4YHUCIA
TOYKAMH Ha KOOPJAMHATHOMN MPSIMOM.

[Ipumensaty mnoHATHE apuUPMETHUECKOTO  KBAJAPATHOTO  KOPHS, HAXOJHUTh
KBaJpaTHbIE KOPHHU, UCIOJIb3yd TMPU HEOOXOJUMOCTH KAJIbKYJATOP, BBITIOJHSTH
npeoOpa3oBaHus BBIPAXKEHUM, COJEpKAIlUX KBaJpaTHbIE KOPHHU, WCIOJb3Ys CBOMCTBA
KOpHEW.

Hcnonb30Bath 3anmucu OOJIBIIMX U MaJIbIX YHCENl C MOMOUIBIO AECATUUYHBIX ApoOei
u creneneit uncna 10.

AJire0OpanvecKue BbIPaKeHUs

[IpuMeHsATh NOHATHE CTENEHU C LENbIM MMOKa3aTesIeM, BBIIOIHATh TpeoOpa3oBaHus
BBIPAXKEHUW, COAEPKAIIMNX CTENIEHU C LETBIM TOKa3aTEIEM.

BhBIMONMHATE TOXKIECTBEHHBIE TPEOOpa30BaHUs PAIMOHATBHBIX BBIPAKEHUN Ha
OCHOBE MPaBUJI ICUCTBUN HAJ MHOTOWJICHAMH U aNre0panyecKuMu ApoOsSMHU.

PacknanpiBaTh KBapaTHBIM TPEXWICH HA MHOKUTEIIH.



[IpumeHaTy mpeoOpa3oBaHUsT BBIPAKEHUN ISl PEIICHHUS DPA3TUYHBIX 3a/1ad U3
MAaTEMATUKH, CMEKHBIX MPEIMETOB, U3 PEATLHOU MPAKTHKH.

YpaBHeHMS U HEPABEHCTBA

Pemlare nuHEVHBIE, KBaJgpaTHbIE YpPAaBHEHUS U PALMOHAIbHBIE YpaBHEHWS,
CBOJISIIMECS K HUM, CHCTEMBI IByX YPABHEHH C IByMsI IEPEMEHHBIMH.

IIpoBoauTh MpOCTEHIINE HCCIECIOBAHNUS YPABHEHHM M CUCTEM YPABHEHWUM, B TOM
9UCJie C TMPUMEHEHHEM TpauUecKuX TMpEeACTaBICHU (yCTaHABIMBATh, WMEET JIH
ypaBHEHHUE WM CUCTEMA YPABHEHUH PEILICHUs, €CJIU UMEET, TO CKOJIBKO, U MpoUee).

[lepexoauTh OT coBeCHON (HOPMYITUPOBKH 3a7auu K €€ anredpandyeckoi Mojaenu ¢
NOMOIIIBIO COCTABJICHHUSI YPAaBHEHUS WJIM CHCTEMbl YpPaBHEHUMN, HUHTEPHPETUPOBATH B
COOTBETCTBHM C KOHTEKCTOM 3aJa4M MTOJTYYECHHBIN PE3YyJIbTarT.

[IprMEHSTHh CBOWMCTBA YHCIOBBIX HEPABEHCTB JJIs CPAaBHEHHWs, OLIEHKH, pEIIaTh
JUHEHHbIE HEPABEHCTBA C OJHOW TMEPEMEHHOM M WX CHCTEMbI, JaBaTh IpapUUECKyrO
WJUTIOCTPALUI0 MHOKECTBA PEIIEHNN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOYyHKIUU

[TonumaTe ¥ UCHONIB30BATh (DYHKIMOHATIBHBIE TOHSTUS U S3bIK (TEPMUHBI,
CUMBOJIMUECKUE OO0O3HAUCHMS), ONPEACNSITh 3HaueHue GQYHKIUU 10 3HAYCHUIO
apryMeHTa, ONpeeNaTh CBOMCTBA PYHKIUU 10 €€ rpaduKy.

Ctpouts rpaduku dJIeMEeHTapHBIX (YHKIIUA BUA:

y = k/X,y=x2,y=x3,y = ||, y = VX, OECBIBAaTb CBOMCTBA YHCIOBOMN (YHKIHH 10
e€ rpaduky.

K koHniy 00yueHus: B 9 kjacce oOy4arouIuiicss MOJYYUT CIAEAYIOIINUE NMPEAMETHBIC
PEe3yJIbTATHI:

Yucaa v BIYUCICHUSA

CpaBHMBATH M yHOPSAOUYUBATH PAIMOHAIBHBIE U UPPALMOHAIBHBIE YUCTIA.

Beimonuare apudmernyeckue AEHUCTBUS C pallMOHAIBHBIMU YHCIAMH, COYeTast
YCTHBIE W MHUCHBMEHHBbIE NPUEMBI, BBIMOJHATH BBIUHUCICHUS C HPPALUOHAIBHBIMU
YU CJIAMHU.

Haxonute 3HaueHus creneHenr C LEeJbIMA NOKA3aTeJsIMA U KOPHEHW, BBIYMCIATH
3HAYEHMS YUCIIOBBIX BBIPAKCHUM.

OKpyrsiATh  I€UCTBUTEIBHBIE  YHUCIA, BBINOJHATH MPUKUIKY  pe3yJbTaTa
BBIUKCIICHU, OLICHKY YMCJIOBBIX BBIPAKEHUU.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHEWHbIE W KBaJpaTHbIE ypaBHEHUS, YPAaBHEHUS, CBOJISIIMECS K HUM,
npocTeime ApoOHO-palluoOHaIbHbIEC YPABHEHUS.

Pemats cuctemsbl IBYX JTUHEWHBIX YPaBHEHHUH C BYMsI IEPEMEHHBIMU U CUCTEMBI
JIBYX YPaBHEHUM, B KOTOPBIX OJTHO YPABHEHUE HE SABISAETCSA JTUHEUHBIM.

Pemate TeKcTOBBIE 3aaun anreOpandeckuM CIocoOOM C MOMOIIBIO COCTaBIICHUS
YpPaBHEHUS UJIU CUCTEMBI JIBYX YPABHEHUU C JIBYMS IIEPEMEHHBIMU.



IIpoBoauTE MpOCTEHIINE HCCIECIOBAHNS YPABHEHUN U CHCTEM YPAaBHEHHW, B TOM
yyclie ¢ NpUMEHEHHEeM Trpaduyueckux mpencTaBieHuil (ycTaHaBIMBaTh, HMEET JIU
YpaBHEHUE WM CUCTEMA YPABHEHUI PEIICHHUS, €CIIU UMEET, TO CKOJIBKO, U MPOYEE).

Pemartp nuHeliHbIE HEPABEHCTBA, KBaApaTHbIE HEPABEHCTBA, N300paXaTh pELICHHUE
HEPABEHCTB Ha YKMCIIOBOM IPSIMOM, 3alIMCBIBATH PELIEHUE C IIOMOLIBIO CHUMBOJIOB.

Pemare cucTteMbl JNMHEHHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIIOYAIOIIHE
KBaJpaTHOE HEPaBEHCTBO, M300paKaTh PELICHUE CHUCTEMbl HEPABEHCTB Ha YHCIIOBOM
IPSIMOM, 3aIIMCBIBATh PELIEHUE C IIOMOLIBIO CHMBOJIOB.

Hcrions30BaTh HEPAaBEHCTBA IIPU PELICHNUH Pa3IUYHBIX 3a1a4.

DOyHKUUHA

Pacrio3naBaTh  (yHKIMM W3Y4YeHHBIX BUJOB. [loKa3pIBaTh  CXEMaTHYECKH

pacrooKeHue Ha KOOPMHATHOH MI0cKocTH rpadukoB GpyHkimid Buaa: Yy = KX, y = kx +
b,y =k/x,y = ax2 + bx + ¢, y = x3, y = VX, Y = |X|, B 3aBHCHMOCTH OT 3HauCHHii
KO3((PUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMA.

Crpouth u u300paxaTb CXeMaTHMYECKU TIpaUKU KBaApaTUUYHBIX (QYHKIHMH,
OIKCHIBAaTh CBOMCTBA KBAJIPATUUHBIX (PYHKIIHI 110 UX rpadukam.

Pacnio3naBaTe kBajpaTHYHYI0 (QYHKUHUIO 10 (opmysie, NPUBOAUTH IMPUMEPHI
KBaJPAaTUYHBIX (DYHKIMI U3 peaibHOM XKU3HU, (PU3UKU, TEOMETPUHU.

Yucii0BbIe NOCTIEA0BATEILHOCTH M IIPOTPEeCCHHU

Pacnio3HaBaTh apu(METHUECKYyI0O UM T'€OMETPUUYECKYIO0 IPOTPECCUU MpPH Pa3HbIX
crioco0ax 3aJaHusl.

BBINONHATE BBIYMCIIEHHS C UCTIONB30BaHUEM (OpMYI N-T0 WieHa apuPpMETHUECKOM
Y TEOMETPUYECKOM MTPOTPECCHI, CYMMBI ITEPBBIX N YICHOB.

N306paxaTh 4ieHbl NOCIEI0BATENBHOCTH TOUKAMHU Ha KOOPJUHATHOMN MIIOCKOCTH.

Pemate 3amauu, CBA3aHHBIE C YHCIOBBIMM MOCIEAOBATEIBHOCTAMH, B TOM YHUCIIE
3a/1ayy U3 peaNbHON KU3HHU (C UCIOJIb30BAHUEM KAIBKYJIATOPA, HU(POBBIX TEXHOJIOTUI).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoJsnyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudposbie
Ne i/ P Konrpoubnble IIpakTHyeckue (1ubp )
NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE
padoTshI 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 n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
bu6mmoreka [IOK
1 Uucna u Beruncnenus. Ksagparasle KopHU 15 0 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. OCHOBHBIE [IOHATHS > https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
o DyrKumn. Hucsnossie GyHKumn o https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
10 TosToperme 1 0bobmenne 6 1 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 0



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

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
1 Yucna u BerunciieHus. JleiicTBUTENbHEIC 9 bubmuorexa [IOK
qucia https://m.edso00.ru/7f419d08
5 YpaBHEHUs 1 HEPABEHCTBA. Y PAaBHEHUS C 14 1 bubmmoreka [JOK
OJHOU MepeMEeHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnnoreka [JOK
ypaBHEHUI https://m.edso00.ru/7f419d08
bubnuoreka [{OK
4 VYpaBHeHus u HepaBeHcTBa. HepaBencTBa 16 1 https://m.edsoo.ru/7f419d08
bubnmorexa LIOK
) 1 1
° YHKHHH 6 https://m.edso00.ru/7f419d08
bubmmoreka IIOK
q 1 1
6 HCJIOBEIE IIOCIIEIOBATEILHOCTH 5 https://m.edso0.ru/7f419d08
7 [ToBTOpenue, 0600IIEHNE, CUCTEMATHU3AIIHS 18 1 bu6nmorexa LIOK
3HAHUM https://m.edso00.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPO'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
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IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tema ypoxa Bceero Koutpoaenbie  Ipakruieckue u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI pecypeE!
1 [TonsiTHE parMOHAIILHOTO YUCIA 1
5 Apudmernueckue neiicTBus ¢ 1
panroHaIbHBIMU YU CIAMU
3 Apudmernueckue neiicTBus ¢ 1
paloHaIbHBIMU YHCIAMU
4 Apudmernueckue neiicTBus ¢ 1
panroHaIbHBIMHU YUCIAMU
5 Apudmernueckue neiCTBUS C 1
panroHaIbHBIMHU YUCIAMU
6 Apudpmernueckue NeiCTBUS C 1
paloHaIbHBIMU YHCIAMU
7 CpaBHeHue, ynopsa04MBaHue 1
palMoHAIBHBIX YHCE
8 CpaBHeHMe, ynops/104MBaHue 1
palMoHAIBHBIX YHCE
9 CpaBHeHMe, ynops10uMBaHue 1
paIMOHATIbHBIX YHCE
10 Crenens ¢ HaTypalIbHBIM 1 bubnnorexa [JOK

IIOKa3aTcjIcM

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



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

11 Crenenb ¢ HATYpaJIbHBIM bubnmoreka [JOK
rokasaTelieM https://m.edsoo.ru/7f421382
12 Crenenb ¢ HATYpaJIbHBIM bubnunoreka [HOK
MmokKasaTelieM https://m.edsoo.ru/7f42154e
13 Crenensb ¢ HATYpaJIbHBIM bubnmoreka [JOK
IMOKa3aTeyieM https://m.edsoo.ru/7f4218be
14 CreneHnsb ¢ HaTypaIbHBIM
IOKa3aTelieM
15 Pemenrie 0oCHOBHBIX 3a/1a4 HA JPOOH,
MIPOLICHTHI U3 PEaTbHOU MPAKTHKU
16 Pemrenre ocHOBHBIX 3a/1a4 Ha IpooOH,
MIPOIICHTHI U3 PeaTbHOM MPAKTHKU
17 Pemenrie oCHOBHBIX 3a/1a4 HA JPOOH,
MIPOIICHTHI U3 PeaTbHOUN MPAKTHKU
18 Perrenrie oCHOBHBIX 3a/1a4 Ha 1podH,
MIPOIICHTHI U3 PeaTbHOU MPAKTHKU
19 [Ipu3Haku AeMUMOCTH, PA3I0KEHUS
Ha MHOXUTEJH HATYPAJIbHBIX YHCEI
20 [Ipu3Haku AeMUMOCTH, PA3IOKEHUS
Ha MHOXHUTEJIM HATYPAIbHBIX YHUCEIT
21 Peanbnbie 3aBucumoctu. [lpsimas u
oOpaTHasi TPOMOPITMOHATBHOCTH
99 Peanbnbie 3aBucumoctu. [lpsimas u
oOpaTHas MPOMOPIHUOHAIEHOCTH
93 Peanbupie 3aBucumoctu. [Ipsimas u
oOpaTHasi IPOMOPIIMOHATBHOCTH
24 Peanbnbie 3aBucumoctu. [lpsmas u

oOpaTHast IPOMOPIMOHATBHOCTH



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

KonrponsHas pabora o teme

25 n n
PanmonaneHble yncia
26 BykBeHHbIe BbIpakeHUs bubmmorexa [JOK
K p https://m.edsoo.ru/7f41feec
97 [Tepemennsbie. JlomycTrMble 3HAYCHHUS
MIePEMEHHBIX
28 dopMmybl
29 dopmyisl
[Ipeobpa3oBanre OYKBEHHBIX
30 BBIPKCHUH, PACKPBITUE CKOOOK U bubmmorexa [JOK
P > Packp https://m.edsoo.ru/7f41fafa
MIPUBE/ICHNE TTOIOOHBIX CIIAaraeMbIX
[Ipeobpa3oBanre OYKBEHHBIX
31 BBIPKCHHH, pACKPBITHE CKOOOK U bubmorexa HOK
P » PAcKp https://m.edsoo.ru/7f41fd70
MIPUBEICHNE TTOIOOHBIX CIaraeMbIX
[Ipeobpa3oBanre OYKBEHHBIX
32 BBIpQ)XEHUH, pacKpbITHE CKOOOK U
MIPUBEICHNE TTOIOOHBIX CIaraeMbIX
[TpeobpazoBanme OyKBEHHBIX
33 BBIPAXEHUI, paCKpbITHE CKOOOK U
MPUBEICHNE TTOIOOHBIX CIaraeMbIX
34 CBOIiCTBa CTETICHU C HATYPATHHBIM bubnmoreka [JOK
IOKa3areyieM https://m.edso00.ru/7f421382
35 CBolicTBa CTENEHU C HATYPAIbHBIM bubnnoreka [JOK
IIOKAa3aTelIieM https://m.edsoo.ru/7f42154e
36 CBOIiCTBa CTETICHU C HATYPATHHBIM bubnuorexa [JOK
ITOKa3aTeNeM https://m.edsoo.ru/7f4218be
37 MHorousneHsl bubmmorexa [OK

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



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

bubmuorexa [JOK

38 MuoroteHel https://m.edso0.ru/7f422930
39 Ciio)eHue, BBIYMTaHHUE, YMHOKEHUE bubmuorexa [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f422af2
40 CnoxxeHue, BBIYUTAaHUE, YMHOXKEHUE bu6mmoreka [IOK
MHOTOYJICHOB https://m.edsoo.ru/7f422cc8
41 Ciio)xeHue, BBIYMTaHHUE, YMHOKEHUE bu6mmoreka [IOK
MHOT'OUYJIEHOB https://m.edsoo.ru/7f422fca
42 Crnosxenue, BBIMUTAHUE, YMHOKEHHE bubnnorexa [HOK
MHOTOYJICHOB https://m.edso00.ru/7f423182
43 @opMyIIbI COKpALIEHHOTO bubnuorexa [IOK
YMHOKEHUS https://m.edsoo.ru/7f42432a
44 DopmyJIbl COKPALLIEHHOTO bubnnoreka [JOK
YMHOKEHHUS https://m.edsoo.ru/7f42464a
45 @opMyIbl COKpaLIEHHOTO bubnnoreka [JOK
YMHOKEHHUS https://m.edsoo.ru/7f424c12
46 DopMyJIbl COKPALLIEHHOTO bubnuoreka [IOK
YMHOKECHHS https://m.edsoo.ru/7f424fd2
47 DopMyIIbl COKPALEHHOTO bubnuoreka [IOK
YMHOKEHHUS https://m.edso00.ru/7f4251d0
48 Pasnoxxenre MHOrO4JICHOB Ha bu6mmorexa [IOK
MHOKHTEIHN https://m.edso0.ru/7f423312
49 PaznoxeHre MHOTOYJICHOB Ha bubmuorexa [JOK
MHOKHTEIHN https://m.edsoo.ru/7f4237fe
50 Pa3znosxeHre MHOTOUYJIEHOB Ha bubnmnoreka [JOK
MHOXHUTEIN https://m.edsoo.ru/7f4239de
51 PaznoxeHrne MHOrO4IEHOB Ha

MHOXHUTCIN



https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
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https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
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KonrponsHas pabora o teme

52
"Anrebpanyeckue BeIpaxeHus"
VYpaBHeHue, IIpaBuia
53 npeoOpa3oBaHus ypaBHEHUS,
PaBHOCUIIBHOCTh YPaBHEHUM
JIuneitHOe ypaBHEHUE C OJJHOM
54 MepEMEHHOM, peleHNne TMHEHHBIX
YpaBHEHUU
JIuneliHoe ypaBHEHHE ¢ OAHOU
55 MePEMEHHOM, pelleHne TMHEHHBIX bubmorexa LHOK
N https://m.edsoo.ru/7f420482
ypaBHEHUN
JInHeitHoe ypaBHEHHE C OJJTHOU
56 MePEMEHHOM, pelleHne TMHEHHBIX
ypaBHEHUH
57 Pemenue 3a1a4 ¢ TOMOIIBIO bu6mmoreka [JOK
YpaBHEHUU https://m.edsoo0.ru/7f42064e
58 Pemenne 3aga4 ¢ moMOIIbIO bu6mmoreka [JOK
YpaBHEHUN https://m.edso0.ru/7f420806
59 Pemenue 3agaq ¢ momompio bu6mmorexa [IOK
ypaBHEHUH https://m.edso0.ru/7f4209a0
60 Pemrenne 3amay ¢ mOMOIIBIO bubmuoreka [JOK
YpaBHEHUI https://m.edsoo.ru/7f420e6e
61 JIuneitHOe ypaBHEHUE C IBYMS bubnuoreka [IOK
MEPEMEHHBIMH U €T0 rpaduk https://m.edso0.ru/7f427c32
62 JIuHeitHOE ypaBHEHUE C IBYMSI bubnuorexa [JOK
HEPEMEHHBIMU U €0 rpaduk https://m.edsoo.ru/7f427e8a
63 Cucrema IByX JIMHEWHBIX yPaBHEHUI bubnmnorexa [JOK

C IBYyMs IIEPEMEHHBIMU

https://m.edsoo.ru/7f42836¢



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

Cucrema 1ByX JTUHEHHBIX YpaBHEHUI

o4 C IByMsI [I€PEMEHHBIMU
65 Cucrema 1ByX JUHEHHBIX YpaBHEHUM
C IByMs IIEPEMEHHBIMHU
66 CucreMa IByX JIMHEHHBIX YPaBHEHHI
C IByMs II€PEMEHHBIMU
67 Pemenue cucrem ypaBHEHU bubmmorexa LOK
https://m.edsoo.ru/7f4284de
68 Pemenue cucrem ypaBHEHUI bubmmorexa [TOK
https://m.edsoo.ru/7f42865a
69 Pemenue cucrem ypaBHEeHUI bubmmorexa [TOK
https://m.edso00.ru/7f4287d6
70 Pemenue cucrem ypaBHEHU
71 Pemenne cucreM ypaBHeHUN
79 KonrtponbHas pabota no reme bubnuoreka [IOK
"Jlunelinpie ypaBHEeHUS" https://m.edsoo.ru/7f421044
73 KoopaunaTa Touku Ha npsiMoi bubmmorexa LIOK
https://m.edsoo.ru/7f41de76
bubnuoreka [IOK
& HHeroBbIe MPOMEAK TRt https://m.edsogru/7f41dff2
75 YucnoBble TPOMEXYTKH
76 PaccrostHre MeX Ty IBYMST TOUKAMH
KOOPAMHATHOU IIPSAMOM
77 PaccrostHre MeXTy IBYMST TOUKAMH
KOOPJIMHATHOW MPSIMOI
78 IIpssMoyronbHas cucTeMa KOOpAUHAT bubnnorexa [JOK
Ha IUIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpsiMmoyronbpHas cucTeMa KOOpIMHAT bubmuorexa [JOK



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

Ha INJIOCKOCTHU

https://m.edsoo.ru/7f41e42a

80 [Tpumeps! rpadukoB, 3aJaHHBIX bubnnoreka [HOK
bopmynamu https://m.edsoo.ru/7f41e8a8
81 [Tpumepsl rpadukoB, 3aJaHHBIX bubnmoreka [JOK
dhopmynamu https://m.edsoo.ru/7f41ed80
82 [Tpumeps! rpaduKoB, 3a1aHHBIX
bopmynamu
83 [Tpumeps! rpadukoB, 3aJaHHBIX
bopmynamu
84 Urenue rpadMKoB pearbHbIX bubnuoteka [JOK
3aBUCUMOCTEMN https://m.edsoo.ru/7f41ea24
85 Urenue rpa)ukoB peabHBIX
3aBUCUMOCTEN
bu6mmoreka [IOK
IT
86 OHATHE (YHKIIHH https://m.edsoo.ru/7f41ef06
87 I'padux pyHKIIIN
bu6mmoreka [IOK
88 i i
CBoficTaa (ynicunii https://m.edso0.ru/7f41f078
. . bubmuoreka [JOK
89 CBoficrsa (ymicuuit https://m.edsoo.ru/7f41f1fe
. bubnmoreka [JOK
%0 Junefias pyHKuis https://m.edsoo.ru/7f427282
. bubnuoteka [JOK
1
o Junefias pyskus https://m.edso00.ru/7f427412
92 [Toctpoenue rpaduka TuHEIHON bubnuoreka [IOK
byHKIIIT https://m.edsoo.ru/7f426d1e
93 ITocTpoenue rpaduka TUHEHHOM

GbyHKITII



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

94

I'padux pynkuum y =[x|

95 I'paduk pynkmmm y =[x|
96 KonrponsHas pabora o reme 1 bu6mumorexa [IOK
"Koopaunatse! u rpadguku. OyHkuun" https://m.edsoo.ru/7f41f50a
[ToBTOpEHUE OCHOBHBIX MOHITUN U
97 METOJIOB Kypca 7 Kiracca, 00001eHne 1 bubmoreka LIOK
HOB KYP >, ODOBI https://m.eds00.ru/7f429c6e
3HAHUUN
IToBTOpEHNE OCHOBHBIX IMOHATHH H
98 METOJIOB Kypca 7 xiiacca, 00001enne 1 Bubmzorexa LIOK
Ilv P ’ H https://m.edsoo.ru/7f429f32
3HAHUUN
IToBTOpEHNE OCHOBHBIX IMOHATHH H
99 METOIO0B Kypca 7 Kiracca, 00001IeHue 1 Bubmzorexa LIOK
Hv P ’ H https://m.edsoo.ru/7f42a0e0
3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHITHN U
100 METOIOB Kypca 7 Kiracca, 0000IeHne 1 Brbmmozexa [IOK
Hv P ’ - https://m.edsoo.ru/7f42a27a
3HAHUN
101 Hrorosast koHTpoIpHAs paboTa 1
[ToBTOpEHUE OCHOBHBIX MOHITUN U
102 METOJIOB Kypca 7 Kiiracca, 00001eHne 1 bubmiorexa IJOK
HV P ’ - https://m.edso00.ru/7f42a900
3HAHUUN
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME



https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a900

8 KVIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
Jlj;-)n Tewa ypoxa Bcero Konrpoabueie  Ipaxrueckue II/I[:;:CHHSI :)Ig[()l;i(())l;:fenbnue
padoThI padoTshI pecypen
1 KBagparHblil KOpEHb U3 YUCIIa 1 bubmmorexa LIOK
https://m.edso00.ru/7f42d452
bubnunoreka [JOK
2 [TonsiTHe 00 UppaLIMOHAIILHOM UHUCIIE 1 https://m.e dsogru 71426804
3 JlecsiTHuHbIC TPUOTMKCHUS 1
WPPAIMOHATILHBIX YHCETT
4 JlecsiTuuHbie TPUOTUKEHUS 1
UppalMOHAIILHBIX YHCET
5 JleficTBUTENBHBIE YKCTIA 1
CpaBHeHHE 1eHCTBUTENBHBIX YUCEI
CpaBHeHUE IEHCTBUTEIIBHBIX YUCEIT
8 ApudpmeTnueckuil KBaJpaTHbIN 1
KOPCHB
9 VYpaBHeHue BUIa X* = a 1
10 CaoiicTBa apuPMETHICCKUX 1 bubnmnoreka [JOK
KBaJIpaTHBIX KOPHEN https://m.edso00.ru/7f42d862
11 CoiicTBa apumeTnyecKkux 1 bubnmnoreka [JOK
KBaJPaTHBIX KOPHEU https://m.edso0.ru/7f42d862
[Ipeobpa3oBaHre YHCTOBBIX
12 BBIPAXXEHUI, COAEPIKALIUX 1 bubmmorexa [TOK
https://m.edso0.ru/7f42dd26
KBaJIpaTHbIE KOPHU
13 [IpeobpazoBaHme YUCTOBBIX 1 bubnmuorexa [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

BBIPAYKEHH, COJIEpKAILUX
KBaJIpaTHbIE KOPHU

https://m.edsoo.ru/7f42ded4

[IpeobpazoBaHue YHCTOBBIX

bu6mmoreka [IOK

14 BPIPECIHIH, CONCPAATIIN https://m.edso0.ru/7f42e0be
KBaJIpaTHBIC KOPHU
[IpeobpazoBaHre YUCTOBBIX

15 BBIPKECHHH, COJEPIKAIINX Bubmaorexa ITOK

https://m.edso0.ru/7f42e262

KBaJIpaTHBIC KOPHU

16 CTeleHs ¢ LeNbIM ITI0Ka3aTeleM Bubmorexa ITOK

https://m.edsoo.ru/7f4354a4

CranmapTHas 3anuch YHCIIA.
Pa3mepbl 00bEKTOB OKPYKAIOIIETO

17 Mupa (0T IEMEHTAPHBIX YACTHIL J10 bubnuoreka [IOK
KOCMHYECKHX 00BEKTOB), https://m.edso0.ru/7f436098
JUTATEITHHOCTH TIPOIIECCOB B
OKPYKaroIIeM MUpe

18 CBolicTBa CTENEHU C LIEJIBIM bubmuorexa [JOK
MOKa3aTeyieM https://m.edso0.ru/7f435648

19 CBolicTBa CTENEHH C LIEJIBIM bubnnoreka [JOK
MOKa3aTeyieM https://m.edso00.ru/7f435648

20 CBOIiCTBA CTETICHH C IIEJIBIM bubnmnoreka [JOK
MoKa3aTeyieM https://m.edso00.ru/7f435648

21 CBoiicTBa CTENEHH C LIEJIBIM bubnmoreka [JOK
mokKasareyieM https://m.edsoo.ru/7f43599a

99 CBolicTBa CTENEHH C LIENIBIM bubanoreka [JOK
IOKa3areyieM https://m.edso0.ru/7f435ed6

23 KBanpaThbiii TpéxuneH

24 KBanpaThslii TpéxuiieH



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

25 Paznoxxenue kBagpaTHOTrO bubnmoreka [JOK
TPEXUIJIEHA HA MHOXXUTEIN https://m.edsoo.ru/7f42fd38
26 Paznoxxenue kBagpaTHOro bubnunoreka [HOK
TpEXUIEHA HA MHOKHUTEIN https://m.edsoo.ru/7f42fd38
KonTponbhas pabota no Temam
27 "KBagparasie kopHU. CTEIICHH. bubmorexa LHOK
B https://m.edsoo.ru/7f42ec80
KBanpatusiii TpexuieH"
bubmuorexa [JOK
28 Anrebpanieckas pode https://m.edso0.ru/7f430382
JlomycTuMble 3HAYEHUS
29 MePEMEHHBIX, BXOJISIINX B
anredpanvecKue BoIPasKeHUs
JonycTuMeble 3HaUeHUS
30 MEPEMEHHBIX, BXOSIINX B
anrebpanvecKue BoIPaKEeHUs
31 OCHOBHOE CBOWCTBO bubmuorexa [JOK
anredpanveckoi qpoou https://m.edso00.ru/7f4308e6
. bubmuorexa [JOK
32 Coxpauierne apodeit https://m.edsoo.ru/7f430a8a
. bubnuotexa [JOK
33 Coxpauerine apobeit https://m.edsoo.ru/7f430f44
. bubnuorexa [JOK
34 Coxpauere apobeit https://m.edsoo.ru/7f430f44
35 CioxeHue, BBIYUTaHUE, YMHOKEHUE bubnmuotexa [JOK
U JISNICHHE anreObpandeckux apooei https://m.edsoo.ru/7f43128c
CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE bubmuoreka [JOK
36 .
U JISICHHE alreOpandeckux apooei https://m.edsoo.ru/7f4315c0
37 CnoxxeHue, BBIYUTAHUE, YMHOKEHUE bubnmoreka [JOK



https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f4315c0

U JIeTieHUE anreOpandecKux apooei

https://m.edsoo.ru/7f4318c2

CJ'IO)KGHI/IC, BBIYUTAHUEC, YMHOXKCHHUC

bu6mmoreka [IOK

38
U JIeJIeHHe anre0pandeckux JIpooei https://m.edsoo.ru/7f431a20
IIpeoOpa3oBanue BEIpAKEHUH,
39 cop e >II<)a ux anareo znquKHe bubmorexa OK
Acpam P https://m.edsoo.ru/7f43259c
npodu
[IpeoOpazoBaHue BEIpAXKCHUH,
40 COJIEpIKAINX alIreOpandecKue bubmorexa [JOK
Acpam P https://m.edso00.ru/7f432736
npodu
[IpeoOpa3oBaHue BeIpAKEHMIA,
41 cop e )Ea ux anred I:uxmecKI/Ie bubmorexa HOK
ACpXatl P https://m.edso00.ru/7f432736
npobu
42 KontponbHas paboTa 1mo teme bubnnoreka [JOK
"Anredpanyeckas 1poOp" https://m.eds00.ru/7f431d36
bu6nmoreka [JOK
43 K
BA/IPATHOC YpaBHeiHe https://m.edsoo.ru/7f42eela
44 HenonHoe kBagpaTHOE YpaBHEHHUE bubmorexa HOK
AP P https://m.edsoo.ru/7f42eela
45 HenomHoe kBapaTHOE ypaBHEHHE bubmorexa HOK
AP P https://m.edsoo.ru/7f42eela
46 ®dopmyra KopHel KBaJpaTHOTO bubmuoreka [IOK
YpaBHECHUSA https://m.edso00.ru/7f42f158
47 dopMyita KOpHEH KBagPaTHOIO bubnnoreka [JOK
yYpaBHEHUS https://m.edsoo.ru/7f42f3f6
48 ®opMyia KOpHENH KBaJPATHOIO bubnnoreka [JOK
YpaBHEHUSA https://m.edsoo.ru/7f42f5a4
49 Teopema Buera bubmorexa [JOK

https://m.edsoo.ru/7f42fef0



https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42fef0

bubmuorexa [JOK

>0 Teopema Bitera https://m.eds00.ru/7f430076
51 Pewenne ypaBHeHUH, CBOASIINUXCSA K bubmmoreka [JOK
KBaJIpaTHbIM https://m.edsoo.ru/7f43c542
52 Pemenne ypaBHeHUH, CBOASIIMAXCS K bubnuoreka [IOK
KBaJPaTHBIM https://m.edso0.ru/7f43c3d0
53 [Ipocreitmume apodHO- bubnunoreka [HOK
paluMoHalIbHbIE YPABHEHUS https://m.edsoo.ru/7f4328c6
[Ipocreiimme qpobHO- bubnuotexa [JOK
54
palMoOHalIbHbIE YPABHEHUS https://m.edsoo.ru/7f432b6e
Penienune TeKCTOBBIX 3a/1a4 C bubmuorexa [JOK
95 .
MMOMOIIBIO KBAJPATHBIX YPABHEHUI https://m.edsoo.ru/7f42f75c
56 PenieHne TeKCTOBBIX 3a7a4 C bubmuorexa [JOK
IIOMOILBIO KBaJAPaTHBIX YPAaBHEHUN https://m.edsoo.ru/7f42f8f6
57 KonrtponbHas pabota no reme bubnnoreka [JOK
"KBanpaTHsle ypaBHeHuUs" https://m.edso00.ru/7f4301f2
JInHenHoe ypaBHEHHE C IBYyMS
58 MIEPEMEHHBIMHU, €ro rpaduK,
MIPUMEPHI PEIICHHUS] YPABHEHHM B
LEJIBIX YUCIIax
JIuneliHOEe ypaBHEHHE C JIBYMS
59 MepEMEHHBIMHU, €ro rpaduK,
MIPUMEPHI PEIICHNUS YPABHCHHUH B
[IETTBIX YMCITaxX
JInHeliHOe ypaBHEHUE C 1BYMs
60 MepEMEHHBIMHU, €ro rpaduK,

IIPUMEPBI PELICHNUS YPABHEHH B
LEIBIX YUCIIaxX



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

61

Pemenue cucrem 1ByX JTUHEHHBIX
YpaBHEHUU € JBYMS IEPEMEHHBIMU

62

63

Pemenne cucreM qByX JIMHEWHBIX
YPAaBHEHUH C JBYMS IIEPEMEHHBIMU

Pemenue cucrem AByX JIMHEHHBIX
yYpaBHEHUH ¢ ABYMS IEPEMEHHBIMHU

64

[Ipumepsl penieHus cucreM
HEJIMHENHBIX YPABHEHUH C ABYMS
IIEPEMEHHBIMU

65

[Ipumepsl penieHus cucreM
HEJIMHEHHBIX YPABHEHUH C ABYMS
IIEPEMEHHBIMU

66

67

68

I'paduueckas uHTEpIIpETALUS
YPaBHEHUS C JBYMS IEPEMEHHBIMU U
CUCTEM JIMHEMHBIX YPAaBHEHUH C
JBYMS IEPEMEHHBIMHU

I'paduueckas uHTEpIIpeTALUS
YPaBHEHUS C ABYMs [IEPEMEHHBIMU U
CUCTEM JIMHEMHBIX YPAaBHEHUH C
JBYMSI IEPEMEHHBIMHU

Pemenne TekcTOBBIX 3aa4 ¢
IIOMOLIBIO CUCTEM YPaBHEHHUU

bu6mmoreka [JOK
https://m.edsoo.ru/7f43d6d6

bu6mmoreka [JOK
https://m.edsoo.ru/7f43d6d6

69

Pemrenne TeKCTOBBIX 3a7a4 C
IIOMOIIBIO CUCTEM YPAaBHEHUU

70

71

Pemrenne TeKCTOBBIX 3a7a4 C
ITOMOIIBIO CUCTEM YPAaBHEHMI

UucnoBble HEPABEHCTBA U UX
CBOMCTBA



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

HucnoBble HEPABEHCTBA U UX

72 .
CBOICTBa
73 HepaBeHCTBO ¢ 0/1HOI MTepeMeHHOI
74 JIuneliHble HEpAaBEHCTBA C OJJHOM bubnmoreka [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edso00.ru/7f42c692
75 JIunelinbie HEpaBEHCTBA C OJIHOM bubnmoreka [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f42c840
76 JIuHeiiHbIe HepaBEeHCTBA C OJJHOM
IIEPEMEHHOM U UX pELICHUE
77 CucreMpl TMHEVHBIX HEPABEHCTB C bubnnorexa [HOK
OJIHOM MEPEMEHHON U UX PEIICHUE https://m.edsoo.ru/7f42cb88
78 Cucrembl TMHEHHBIX HEPABEHCTB C bubnnoreka [JOK
OJIHOM MEPEMEHHON U X PELIECHUE https://m.edsoo.ru/7f42cd2c
79 CucreMbl TMHEHHBIX HEPABEHCTB C
OJIHOM NIEPEMEHHOM U UX PELICHHE
N3o006paxkeHune pereHus TMHEHHOTo
80 HEpPaBEHCTBA U UX CUCTEM Ha bubmorexa HOK
p . . https://m.edsoo.ru/7f42c9e4
YHCIIOBOM MPSMOi
N300paxeHnue pemieHns TMHEHHOTo
81 HEPAaBEHCTBA U UX CUCTEM Ha bubmorexa [JOK
P . . https://m.edsoo.ru/7f42c9e4
YHCIIOBOM MPSMOIA
Kontponbras paboTa mo temam
82 "Hepasencta. CHUCTEMBI
ypaBHeHUH"
bubmuoreka [JOK
83 [TonsiTre KIIMH
PyHu https://m.edso0.ru/7f433c12
84 OO6macTh ornpeesieHust © MHOXECTBO bubnmnorexa [JOK

3HAYCHHUH PYHKITUN

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



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

85

CriocoOb1 3aanust pyHKIHIA

86 I'paduk Gyakmmm
87 CaoiicTBa pyHKINH, UX
oToOpakeHHe Ha rpaduke
88 UreHue ¥ NOCTpOCHUE TPAPHUKOB
byHKIUH
89 [Tpumepst rpadukoB GyHKITHIH,
OTPAKAIOIIUX PEATbHBIC MPOLIECCHI
OyHKIUH, OTIUCHIBAIOIIUE MTPSIMYIO H
90 06};)};:1-11}/}0 HpOHOpLII/I:II{aJ'IBHr;Ie ’ bubmmoreka LIOK
SABHCHMOCTH, 11X paduKi https://m.edsoo.ru/7f434bbc
91 I'umep6ona
92 I'unep6ona
% | Tpame ymamm y = im0 TSI
%4 Ppadpuic dymicuitn y =x* ngsﬁzlr?]?eeﬁgg/}if43457z
Oyukmnn Y =X2, Yy = X3,y =YX,y =
95 |x|3;711{“p:q)wi/ecxo:;)eme’1{ie ’ Bubmiorexa LIOK
. . https://m.edsoo.ru/7f434d38
ypaBHEHUH U CHUCTEM ypaBHEHUN
Oy Yy =X2, Yy = X3, y = VX, y =
96 |xﬁp§@nicx0;);eme;{ie ’ Bubmiorexa LIOK
. . https://m.edsoo.ru/7f434eb4
ypaBHEHUH U CHCTEM ypaBHEHUN
[ToBTOpEHNE OCHOBHBIX MOHITHAN H
97 METOJIOB KypCOB 7 M 8 KJIacCOB, bubmiorexa LIOK
B - https://m.edsoo.ru/7f4371aa
98 IloBTOpEHNE OCHOBHBIX MOHATUH U bubnuorexa [IOK

METOJIOB KypCOB 7 U 8 KJIACCOB,

https://m.edsoo.ru/7f43736¢



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

000011EHHE 3HAHUN

[ToBTOpEHNE OCHOBHBIX MOHSATUN U
99 METOJIOB KypCOB 7 U 8 KIJIaCCOB,
000011IeHNE 3HAHUI

[ToBTOpEHNE OCHOBHBIX MOHSATUNA U
100 METOJIOB KypCOB 7 M 8 KJIacCOB,
0000111eHNE 3HAHUHA

101 HroroBast koHTpoIbHAs paboTa

IToBTOpEHNE OCHOBHBIX MOHATHH U
102 METOJIOB KypcOB 7 U 8 KIIacCOB,
000011eHNE 3HAHUNA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

bu6mmoreka [IOK
https://m.edsoo.ru/7f437510

bu6mmoreka [IOK
https://m.edsoo.ru/7f4376b4

bubmuorexa [JOK
https://m.edsoo.ru/7f436b88

bu6mmoreka [IOK
https://m.edsoo.ru/7f437858



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

9 KJIACC

Ne
n/n

Tema ypoka

ParmonansHbIE YKCIIa,
UPPAILMOHATILHBIC YKMCIIA, KOHECUHBIC U
OCCKOHEUYHBIC JCCSITHYHBIC POOH

MHoxkecTBO HeﬁCTBHTeHLHBIX YHUCCII,

HeﬁCTBHTeHBHLIC qucia KakK
OECKOHEUHBIE JCCATHUYHBIC I[pO6I/I

KoaunuecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoTshI

Jara
U3ydeHusl

JIeKTPOHHbIE
undgposbie
oOpa3oBaTe/ibHbIE

pecypchl

B3auMHO 0HO3HAYHOE COOTBETCTBUE
MEXy MHOXECTBOM JCUCTBUTEIBHBIX
YHUCel U MHOYKECTBOM TOYEK
KOOPJMHATHOU IIPSAMOM

CpaBHEHHE NEUCTBUTEIBHBIX YHCEII,
apudMeTHIeCKne IEUCTBHUS C
JIEHCTBUTEIbHBIMU YUCIIAMH

[TpubnmxEHHOE 3HAUCHNE BETUYUHBI,
TOYHOCTD MPUOIMKEHUS

Oxpyrienue yncen

OkpyriieHne yucen

[Ipukunka u olieHKa pe3yJIbTaTOB
BBIYHUCJIIEHUN

[Ipukuaka v OLIeHKA pe3yJbTaTOB
BBIYHUCJIIEHUN

10

JIuneitnoe ypaBHeHue. Pemenue

bu6mmorex [IOK




YpaBHEHUH, CBOJIALIMXCS K JTUHEUHBIM

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

JIuneitnoe ypaBHenue. Pemenue

11
YpaBHEHUH, CBOJAIIMXCS K TUHEUHBIM
KBanpatHoe ypaBHeHue. Peienne
. bubnmoreka [JOK
12 yYpaBHEHUH, CBOASAIIMXCS K 1
https://m.edso0.ru/7f43c542
KBaJIpaTHBIM
KBagparnoe ypaBHenue. Pemenue BuG OK
N noInoTeKa
13 YpaBHEHUM, CBOALIUXCA K 1
https://m.edso00.ru/7f43c542
KBaJIpaTHBIM
bubnnorexa [HOK
14 bukBapaTHble ypaBHEHUS noimoreka L1
https://m.edso00.ru/7f43c3d0
bubnnorexa [HOK
15 bukBaapaTHbie ypaBHEHUS 1
https://m.eds00.ru/7f43c3d0
[IpuMmeps! pernieHuss ypaBHEHUI
16 TPETbEN U YETBEPTON CTENIECHEN
pa3NoKeHHUEM Ha MHOKUTEITU
[IpuMmeps! pernieHuss ypaBHEHUN
17 TPEThEN U YETBEPTOM CTENEHEN
pa3lioKEeHUEM Ha MHOXKHUTEIN
18 Pemenne npoOGHO-paiMoHaIbHBIX bubnuoreka [IOK
ypaBHEHUU https://m.edsoo.ru/7f43c9b6
19 Pemenune npoOGHO-paIiiOHATBHBIX bubnnoreka [JOK
yYpaBHEHUN https://m.edso00.ru/7f43c9b6
20 Pemenye TeKCTOBBIX 3a7a4
anreOpanvdecKuM METO0M
21 Pemienne TeKCTOBBIX 3a/1a4
anreOpanvdecKuM METO0M
22 Pemienne TeKCTOBBIX 3a/1a4



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

anreOpandeckuM METO0M

KonTponbhas pabota no teme

23 " . o
YpaBHEeHUs ¢ OAHOM TIepeMeHHON"
24 VYpaBHeHUE ¢ AByMS IEPEMEHHBIMHU U bubnmoreka [JOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
25 VYpaBHeHUE ¢ IBYMSI IEPEMEHHBIMHU U bubnmoreka [JOK
ero rpaduk https://m.edso00.ru/7f43d0b4
26 Cucrema 1ByX JTMHEHHBIX YPABHEHUM
C IByMsl IEPEMEHHBIMU U €€ pelIeHue
97 Cucrema 1ByX JUHEHHBIX YPABHEHUM
C IByMsI IEPEMEHHBIMU U €€ pellieHue
28 Cucrema 1ByX JJMHEHHBIX ypaBHEHUI
C IByMsl IEPEMEHHBIMU U €€ pelIeHue
29 Cucrema 1ByX JTUHENHBIX YPAaBHEHUM
C IByMs1 IEPEMEHHBIMU U €€ pelieHne
Pemenue cucrem 1B aBHEHUI,
30 OJIHO U3 KOTOPBIX HH};{)(GI?;IIEOC, a 1pyroe bubmorexa HOK
. https://m.edsoo.ru/7f43d23a
— BTOPOM CTENEHU
Pemenne cucrem aB aBHCHUIA,
31 OJIHO U3 KOTOPBIX JII/I}IIJXG;IIEOQ a ipyroe bubmorexa [JOK
. https://m.edsoo.ru/7f43d55a
— BTOPOH CTENEHU
Pemenue cucrem 1ByX ypaBHEHHIH,
32 OJTHO W3 KOTOPBIX JIMHEHHOE, a IPyTroe
— BTOpPOM CTENEHU
Pemenue cucrem AByx ypaBHEHUI],
33 OJIHO U3 KOTOPBIX JIMHEMHOE, a Apyroe
— BTOpPOM CTENEHU
34 I'paduueckas nuHTEpHIpETAIIUSL



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

CUCTEMBI YPAaBHEHUM C IBYMs
[IEPEMEHHBIMU

Pemenne TeKCTOBBIX 3a1a4

35
anreOpanyecKuM crnocodom
36 Pemienue TekcToBbIX 3a1a4
anreOpanvdecKuM criocooom
37 KonTtponpsHas pabora o Teme
"CucreMsl ypaBHEHUN"
38 HucnoBsle HEPABEHCTBA U UX
CBOMCTBA
39 YucnoBble HEPABEHCTBA U UX bubnuorexa [JOK
CBOICTBa https://m.edsoo.ru/7f43ad5a
40 JInHeiHbIe HEPaBEHCTBA C OAHOMN bubnuotexa [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
41 Jlunelinbie HEPaBEHCTBA C OJTHOM bubnmnoreka [JOK
MIEPEMEHHOM U UX PEIICHHE https://m.edsoo.ru/7f43af08
42 JInHeliHbIC HEPABEHCTBA C OJJHON bubnnoreka [JOK
NIEPEMEHHOM U UX PEILECHUE https://m.edsoo.ru/7f43af08
43 CucreMbl TUHEHHBIX HEPABEHCTB C
OJHOM MEPEMEHHON U X PELICHUE
44 CucreMbl TMHENHBIX HEPABEHCTB C
OJHOI MEPEMEHHON U X PEIICHUE
45 CucreMbl TUHENHBIX HEPABEHCTB C
OJIHOY IIEPEMEHHON U UX PEIICHUE
46 KBagpaTHble HEPABEHCTBA U UX bubanorexka [JOK
pemenue https://m.edso0.ru/7f43b098
47 KBanpaTHble HEpaBEHCTBA U UX bubnuorexa [IOK

perieHue

https://m.edsoo.ru/7f43b21e



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

KBaI[paTHble HCPAaBCHCTBA U UX

bubmuorexa [JOK

48 peuieHue https://m.edsoo.ru/7f43b5a2
49 KBaznpaTHble HEpaBeHCTBA U UX
pelieHne
50 KBanpaTHble HEpaBeHCTBA U UX
peleHue
I'paduueckas naTEpIpeTanIysL
51 ng;.bBeHCTB u CI/ICT:MI;IGP;IBGHCTB c bubmorexa LHOK
https://m.edso0.ru/7f43b098
JBYMs IIEpEMEHHBIMU
I'paduueckas unTepnperanus
52 HEPABEHCTB U CUCTEM HEPABEHCTB C
JBYMsI IEpEMEHHBIMU
53 KonrponbHas pabora no reme
"HepaBenctpa"
54 KBanpatnunas QyHkius, e€ rpaduk u bubnnoreka [JOK
CBOMCTBA https://m.eds00.ru/7f4396¢6
55 Ksanpatuunas ¢pynkuus, e€ rpaduk u bubnnorexka [JOK
CBOMCTBA https://m.eds00.ru/7f439842
56 KBanpatnunas QyHkuus, e€ rpaduk u bubnuoreka [IOK
CBOMCTBA https://m.edso0.ru/7f4399b4
57 [Tapabona, KOOpAUHATHI BEpPIIMHEI bubanorexka [JOK
napaboIIbl, 0Cb CHMMETPHH 11apadoIbl https://m.edso0.ru/7f439eb4
58 [TapaGosna, KOOpPAMHATHI BEPIIMHbI bubnuorexa [IOK
napaboJibl, 0Cb CHMMETPHUH MapadoIIbl https://m.edsoo.ru/7f43a03a
59 [Tapabona, KOOpAUHATHI BEpPIIMHEI bubnuoreka [IOK
napaboIIbl, 0Cb CHMMETPHH 1apadoIbl https://m.edsoo.ru/7f43alac
60 [Tapabona, KOOpAMHATHI BEPIIUHEI bubnnorexa [JOK

napaboIIbl, 0Cb CHMMETPHH 11apadoIbl

https://m.edsoo.ru/7f43a31le



https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e

[Tapabosna, KOOpAMHATHI BEPIIMHBI

bubmuorexa [JOK

o1 napaboJIbl, OCh CHMMETPHUH TTapadoJIbI https://m.edso0o.ru/7f43a526
62 [TapaOousa, KOOpAMHATHI BEPLUIMHBI
napaboIIbl, 0Cb CHMMETPHH 1apadoIbl
63 I'paduku bynaxmumii: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
64 I'paduku Gynkmmit: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
65 I'paduku pynkumit: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
66 I'paduku pynkumit: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
67 I'paduku pynknmit: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
68 I'paduxm pynkumii: y = kx, y=kx +
b, y=k/x, y=x3, y=vX, y=[X|
69 Konrponbnas pabora no reme bubnnoreka [JOK
"@yHKUKn" https://m.edsoo.ru/7f43ab84
70 [TonsiTe uncmoBoi bu6mmoreka [IOK
MOCJIEOBATEIbHOCTH https://m.edsoo.ru/7f43e6c6
3agaHue noCciIe0BaTeIbHOCTH
71 pexyppeHTHOU hopMynoi u bubmmorexa LIOK
N https://m.edsoo.ru/7f43ebda
dbopmyI0if N-TO YiIeHa
79 Apudmernueckas 1 reoMeTpuiecKas bubmuorexa [IOK
MPOrpeCcCcuu https://m.edsoo.ru/7f43ed7e
73 ApudmeTrnueckast 1 reoMeTpuyecKas bubnnorexa [JOK
IIPOrPECCUH https://m.edsoo.ru/7f43f3b4
74 ®dopmybl N-TO YiIeHa bubmuorexa [JOK



https://m.edsoo.ru/7f43a526
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

apuQMETHYECKON U TEOMETPHUECKOI
IIPOrPECCHl, CYMMBI IEPBBIX N
YJICHOB

https://m.edsoo.ru/7f43f58a

75

DopMyisl N-TO 4IeHa
apuQMETHYECKON U TEOMETPHUECKOM
IIPOrPECCUM, CYMMBI IIEPBBIX N
YICHOB

bubmuorexa [JOK
https://m.edsoo.ru/7f43ef2c

76

®opmyisl N-TO 4IeHa
apuQMETHIECKON U TEOMETPHUSCKOMN
IIPOTPECCUM, CYMMBI IIEPBBIX N
YJICHOB

bubmuorexa [JOK
https://m.edsoo.ru/7f43f0c6

77

78

79

80

81

®opmynbl N-TO YieHa
apuQMETHIECKON U TEOMETPHUISCKOM
IIPOTPECCUM, CYMMBI IIEPBBIX N
YJICHOB

DopMmyisl N-T0 4iIeHa
apu(MeTHYECKON U TeOMEeTPUIECKOM
IIPOTPECCUM, CYMMBI IIEPBBIX N
YJICHOB

H300paxeHne 4ieHoB
apuQMeTUYECKON U TeOMETPUUECKOI
MPOTPECCHIl TOUKaMH Ha
KOOPJAMHATHOM IIOCKOCTH

N300pakeHne 4ieHoB
apu(METHUECKON U TeOMETPUIECKOM
NpOrpeccuii TOUKaMu Ha
KOOPJAWHATHOM IIOCKOCTH

JIMHEeNHBIN U DKCIOHESHIINAIbHBIN
poct

bubmuorexa [JOK
https://m.edsoo.ru/7f43f72e

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



https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0

82

83

84

CrnoxHBIC ITPOLCHTEBI

CrnoxHbIC ITPOLCHTEI

KoHTponbHas pabota 1o Teme
"YycoBbIe NOCIEA0BATEIbHOCTH "

bubmuorexa [JOK
https://m.edsoo.ru/7f43fe0e
bu6mmoreka [IOK
https://m.edsoo.ru/7f4401a6
bubmuorexa [JOK
https://m.edsoo.ru/7f440418

85

[ToBTOpeHnue, 0600IICHNE U
CHCTEeMaTU3alys 3HaHuH. 3aIkCh,
CpaBHEHHUE, ACHCTBUSA C
JICUCTBUTEIILHBIMHU YHCIIAMHU,
YUCII0Bas IpsiMast

86

[ToBTOpenue, 0600IICHNE 1

CUCTCMAaTHU3alusia 3HAHHU. HpOHeHTH,

OTHOIICHUA, IIPOIIOPpIHUH

87

[ToBTOpenue, o6odIIeHNE U
cHUCTeMaTU3alrs 3HaHH.
OkpyriieHue, MpuoIMKeHne, OIleHKa

88

89

90

[ToBTOpenwue, 060061IIeHUE U
cucTeMaTu3anus 3HaHui. Pemenne
TEKCTOBBIX 33J71a9 apHU(PMETHUCCKAM
crocodom

[ToBTOpeHnue, 06001IeHNE U
cucTemMaru3anus 3HaHui. Pemenue
TEKCTOBBIX 3a]1a4 apu(PMETHICCKUM
crocooom

[ToBTOpeHnue, 06001IeHNE U
cucTeMarus3anus 3HaHui. Pemenue
TEKCTOBBIX 33724 apHUPMETHUECKUM
CIIocoooM

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

bubmuoreka [JOK
https://m.edsoo.ru/7f443cd4

bu6nmoreka [JOK
https://m.edsoo.ru/7f443fea



https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8
https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea

[ToBTOpeHue, 0600IICHNE 1
CHCTEMAaTH3aIlMs 3HAHUH.

bubmuorexa [JOK

o1 [IpeoOpazoBanue anredOpanyecKux https://m.edsoo.ru/7f4441ca
BBIPKEHUH, JOMyCTUMbIC 3HAUCHHS
[ToBTOpeHue, 0600IICHNE 1

92 cUCTEeMaTU3aIlus 3HaHUM. bubnmoreka [JOK
[IpeoOpazoBanue anredOpanyecKux https://m.edsoo.ru/7f444364
BBIPKEHUH, JOMyCTUMbIC 3HAUCHHS
[ToBTOpeHue, 0600IICHNE 1

93 cHucTeMaTU3alurs 3HaHH. bubnuorexa [JOK
[Ipeobpa3zoBanue anredpanueckux https://m.edsoo.ru/7f4446f2
BBIPKEHUH, JOMyCTUMbIC 3HAUCHHS
[ToBTOpenue, 0600IICHNE U

94 CHUCTEMAaTH3alIMs 3HAHUH. bubmuorexa [JOK
[TpeobpazoBanue anredpanyeckux https://m.edsoo.ru/7f444a94
BBIPAXCHUH, TOMMYCTHMbIE 3HAYCHHUS
[ToBTOpenwue, 060061IIeHUE U

95 cucreMartu3anus 3HaHui. OyHKIIH: bubnmnoreka [JOK
IIOCTPOEHNE, CBOMCTBA N3yYEHHBIX https://m.edso0o.ru/7f444c56
byHKIMMA
[ToBTOpenue, 06001IeHUE U

96 cucreMaTtu3anus 3HaHui. OyHKIIH: bubnmoreka [JOK
IIOCTPOEHNE, CBOMCTBA N3yYEHHBIX https://m.edsoo.ru/7f444f44
byHKIHMA
[ToBTOpeHnue, 06001IeHNE U

97 cucTeMarusanus 3HaHu. OyHKINH: bubnuoreka [IOK
IIOCTPOEHNE, CBOMCTBA N3yYEHHBIX https://m.edsoo.ru/7f44516a
byHKINMA

98 [ToBTOpeHnue, 0600IIEeHNE 1 bubnmoreka [JOK



https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f44516a

cucremaTusauus 3HaHuil. OyHKuuu:
MIOCTPOEHHUE, CBOMCTBA NU3YUYEHHBIX

byHKIMHA

https://m.edsoo.ru/7f4452¢e6

[ToBTOpeHue, 0600IICHNE 1

99 cHUCTEeMaTU3aIlus 3HaHUM. 1 bubnmoreka [JOK
I'paduueckoe penienre ypaBHeHUH 1 https://m.edso0o.ru/7f445516
UX CHCTEM
[ToBTOpenue, 0600IICHNE U
cHucTeMaTU3alurs 3HaHH.

100 y 1
I'paduueckoe pemenne ypaBHEeHUN U
UX CUCTEM

101 HroroBast KoHTpoIbHAs paboTa 1

102 0606IEIGHI/IC A CUCTEMAaTU3ALIU 1
3HaHUH

OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME



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

YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O NIPOLHECCA

OBSA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI /IVISA YYEHUKA
» Anre6pa, 7 kmacce/ Makapsraes F0.H., Munmiok H.I'., Hemkos K.U. u
npyrue; nox penakiueit TenskoBckoro C.A., AKIIMOHEPHOE OOIIECTBO
«3narensctBo «IIpocBemienue»

» AnreGpa, 8 kiacc/ MakapsriueB FO.H., Munnatok H.I'., Hemmko K.U. u
npyrue; nox penakiueit TemsikoBckoro C.A., AKIIMOHEPHOE 001IECTBO
«3narensctBo «IIpocBemienue»

» Anrebpa, 9 kiacce/ MakapsrueB FO.H., Munaiok H.I'., Hemkxos K.U. u
npyrue; noa peaakuueit TemsikoBckoro C.A., AKIIMOHEPHOE 0OIIECTBO
«3narenbctBO «lIpocBenieHne»

METOJANUYECKHUE MATEPHUAJIBI J1JIS1 YUYUTEJIA

Metoauueckue peKOMEH IalMK 0 MPEToJaBaHUI0 YI4eOHOTO TIpeaMeTa
«MatemaTuka» B 5-9 kiraccax B cooTBeTcTBUH ¢ 00HOBIEHHEIME PI'OC OO0
2021 r./ M.A. T'onuapoga, E.H. Jlanunenko, H.B. PemernukoBa. — bapnayu:
KAY AI10O «AUPO umenun A.M. Tonoposa», 2022 1. — 35 c.

MU PPOBBIE OGPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETH
HUHTEPHET

https://resh.edu.ru

www.school-collection.edu.ru

Yuu.py



