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INOACHUTEJIBHAA 3AITUCKA

AnreOpa sBIsieTcsi OJHHMM H3 OIIOPHBIX KypCOB OCHOBHOIO OOILIETO
o0pazoBaHMs: OHA OOECIIEUYNBACT U3YUEHHE APYTUX JUCIUIUIMH, KaK €CTECTBEHHO-
HaydJHOTO, TaK W TYMaHHUTapHOTO IIMKJIOB, €€ OCBOCHHE HEOOXOJUMO I
MPOJOKEHUS 00pa30BaHMUs U B ITOBCEIHEBHOM XU3HU. PazBuTHe y 00ydarOIuxcs
Hay4YHBIX MPEACTABICHHMU O MOPOMCXOKJICHUM U CYI[HOCTH areOpandyecKHux
a0CTpakIUi, CIIOCO0€ OTPaXKEHMS MaTeMaTHUEeCKOW HAyKOH SIBICHUM U IIPOLIECCOB
B IpHUpOJEe U OOIIECTBE, POJIM MATEMaTHUECKOrOo MOJEIHPOBAHHS B HAyUYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHHIO HAYYHOT'O MUPOBO33PEHHS
M KaueCTB MEBINLUICHHUS, HEOOXOUMEIX IS aJJalTallid B COBPEMEHHOM I[HM(pPPOBOM
obmectBe. M3yueHue anreOpel OOECIICUMBACT pPa3BUTHE YMEHHS HaOIIOIaTh,
CpaBHUBaTh, HAXOJUTb 3aKOHOMEPHOCTH, TPEOYET KPUTHUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOM JICMCTBHUS U BBIBOJIHI,
GopmymupoBaTh yrBepkaeHUS. OCBOCHHE Kypca aareopsl o0ecrieunBacT pa3BUTHE
JTOTMYECKOr0 MBIILICHUS OOYyYarOI[MXCSI: OHHU MCHONB3YIOT JCIYKTUBHBIE H
MHJIYKTHUBHBIE pacCyXICHHs, 0000IeHUE U KOHKPETU3AL[UI0, a0CTparupoBaHuEe M
aHajgorutro. OOyueHue  anareOpe  mpejarnonaraeT  3HAUYUTENBHBIM  OOBEM
CaMOCTOSITEIBHOM JEATCIBHOCTH OOYYaOIMXCS, ITO3TOMY CaMOCTOSTEIBHOE
pPEIICHUE 3a/au SABJISICTCS pealr3alue JesITeIbHOCTHOIO MPUHIIUIA O0yUEeHHUSI.

B cTrpykType nporpaMmbl y4eOHOro Kypca «Anredpa» I OCHOBHOIO
ob11ero o0pa3oBaHUS OCHOBHOE MECTO 3aHHMAIOT COJIEPKATEIBHO-METOIUYECKUE
TUHUU: «YKUclIa ¥ BEIUMCICHUS», « AreOpandecKue BhIpakeHUsD», «YpaBHEHUS U
HepaBeHCTBa», «DyHkumu». Kaxngas u3 3THX cojieprKaTeIbHO-METOJUYECKHX
JTWUHUN Pa3BUBACTCS Ha MPOTSIKCHUM TPEX JET U3YUYCHHUS Kypca, B3aUMOJICHCTBYS C
APYTUMH €ro JIHHUSMHU. B Xojde u3yueHus ydeOHOro kKypca oOydarolIuMCS
MPUXOJIUTCS JTOTMYECKH PacCy’k,JaTh, MCIIOIbB30BaTh TEOPETHKO-MHOKECTBEHHBIN
sS36IK. B CBS3M ¢ 3TUM B mporpaMmy ydeOHOro kypca «Anredpa» BKJIHOUEHEI
HEKOTOPBIE OCHOBBEI JIOTHMKH, IpeJCTaBJICHHBIE BO BCEX OCHOBHBIX pasjenax
MaTeMaTHUYeCKOro o0pa30BaHUS M CIIOCOOCTBYOIL[UE OBIIAJCHUIO O0YYarOIIUMHUCS
OCHOB YHHMBEpCaJlbHOIO MaTemMaThueckoro s3eika. (CojepkaTelbHOM M
CTPYKTYPHOH OCOOEHHOCTBIO Yy4E€OHOro Kypca «Anredpa» SBISETCA €TO0
MHTETPUPOBAHHEIM XapaKTep.

Conepxxanue JnUHMHA «YucClIa W BBIUMCICHUSD CIIY)KHUT OCHOBOM JIJIsl
JaJIbHEHIIEro U3ydeHus MaTE€MaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOydYarOI[UXCS
JTOTUYECKOTO MBIILICHHS, ()OPMHPOBAHHIO YMEHHUS MOIb30BATLECS alfOPUTMaMH, a
TaK)Ke MPUOOPETEHHUIO MIPAKTHUECKUX HABBIKOB, HEOOXOJUMBIX  JIJI5l MOBCE JHEBHOU
KU3HU. Pa3BUTHE MOHSATHS O YHUCJIE HA YPOBHE OCHOBHOTO OOIIET0 -00pa30BaHMS
CBSI3aHO C palMOHAJBHBEIMH M HPpallMOHAIBHBIMH- THCIAMH, (POPMUPOBAHIECM



IpeCTaBICHUN O JIEUCTBUTEIBHOM YHCJIE. 3aBEpIIEHHE OCBOCHHUS YHMCJIOBOM
JTUHHUH OTHECEHO K CpeIHEMY 00IleMy 00pa30BaHHUIO.

CopnepxaHue IBYX alreopandecKkux JUHUN — « AnredpandecKue BhIpaXK CHUS
H «YpaBHEHHS M HEPaBECHCTBAa» CIOCOOCTBYET (POPMHUPOBAHUIO Y OOYyUaOIHXCS
MaT€MaTHUYECKOIr0 ammapaTa, HEOOXOJMMOTO IS PEIICHUS 3ajJad MaTE€MaTHUKH,
CMEKHBIX IIPEJIMETOB M IIPAKTUKO-OPHMEHTHPOBAHHBIX 3ajady. Ha ypoBHE
OCHOBHOIo 0OOIllero 00pa30BaHUS Y4YE€OHBIM MaTepHaldl TPYOIUPYETCS BOKPYT
pallMOHANbHBIX BhIpaKeHUN. AreOpa JEeMOHCTPUPYET 3HAUEHHE MAaTEMAaTHKH Kak
SI3pIKa JIJISl TIOCTPOEHMS MaTeMaTHYeCKUX MOJelIeH, OMHCaHHS IIPOLECCOB U
SBICHUN pealbHOro Mupa. B 3agaum oOydeHuss anaredpe BXOAAT TaKxkKe
JalbHeMIllee pa3BUTHE AaJTOPUTMHMUYECKOTO MBIILIEHUS, HEO0O0XO0JUMOro, B
JaCTHOCTH, JIJIS OCBOCHHS Kypca WH(OPMATHKH, W OBJIAJICHHC HaBBIKAMH
NEYKTUBHBIX paccyxacHuM. [Ipeodpa3zoBanue CUMBOIBHEIX (DOPM CIIOCOOCTBYET
Pa3BUTHUIO BOOOpAKEHHU S, CIIOCOOHOCTEN K MaTEMaTHUECKOMY TBOPUECTBY.

Coneprxanue (pyHKIIMOHATLEHO-TpapUIecKod TUHUH HAIleJCHO Ha MOJTydeHHE
OOyJaroIMMUCS 3HaHHI O (PYHKIHMSAX KAaK BaKHEHUIIIEM MaTeMaTHUYeCKON MOJean
JIJISL OITMCAHUS U UCCICJOBAaHUS Pa3HOOOPa3HBIX MPOLIECCOB U SBJICHUN B MPHUPOJIE
n obmiecTBe. M3ydueHne martepmana CIIOCOOCTBYET Pa3BUTHIO Y OOYUAFOIUXCS
YMEHHS UCIIOJIB30BaTh Pa3]IMUHEBIC BEIpa3UTCIIEHBIC CPECTBA A3bIKa MATEMAaTHKHA —
CIIOBECHEIC, CHMBOJIMYECKHE, TI'paUuecKue, BHOCHUT BKJIaJ B (HOPMHUPOBAHHE
MpeACTaBIeHUH O POIM MATEMAaTUKH B Pa3BUTHHU LIMBUIIM3ALUU U KYJIbTYPHI.

CornmacHo ydeOHOMYy InlaHy B /-9 Kilaccax wW3ydaeTcs YYEOHBIM KypC
«Anrebpa», KOTOpPBIM BKJIKOUAET CIEAYIOIIME OCHOBHBIE pa3jleibl COASpiKaHHUS:
«Uucma W BBUHUCICHHS», «AIreOpanuecKue BBIPAXKEHUS», «YPaBHECHUS H
HEpaBECHCTBa», «DYHKIIUN.

Ha m3yuenue yueOHoOro kypca «Anredpa» orsogurcs 306 gacos: B 7 Kjiacce
— 102 gaca (3 gaca B Henenw), B 8 kinacce — 102 gaca (3 gaca B Hefnenw), B 9
kiacce — 102 gaca (3 yaca B HeJIeI10).



COJEPKXAHUE OBYUEHUSA
7 KUIIACC

Yucaa 1 BBIYHCICHHSA

JIpoOu OOBIKHOBEHHBIE M JIECATHYHBIC, IIEPEXOJ] OT OJHON (DOPMEI 3aITHCH
apobent k gpyroi. IloHsiTHe palMOHAJIBRHOIO 4YHCIIA, 3allUCh, CpPaBHEHHE,
YIOOPSOUYMBAHUE  pallMOHAJBHEIX 4YHCell. ApudMeTHUYECKHe JEeHCTBUS C
palMOHAJIbHBIMUA 4YKc/IaMU. PemeHue 3ajad U3 pealbHOM MPAaKTHUKH Ha 4acTH, Ha
IpOoOH.

CreneHb ¢ HaTypallbHBIM IIOKa3aTelIEM: ONpeAclICHHEe, IpeoOdpa3oBaHHE
BBIpAKCHUM Ha OCHOBE OIPEJICICHHS, 3alIUCh OOJIBIINX YKCed. [IpOlIeHTEl, 3alkiCh
MPOILICHTOB B BHJIE IpOOHM M JIpOOM B BUJE IPOLEHTOB. IpH OCHOBHBIC 3ajJlaud Ha
IPOLIEHTEI, PEIICHUE 3ajlau U3 PEAJILHOU MPAKTHUKH.

IlppumMeHeHrne TIPU3HAKOB JICIUMOCTH, DPAa3JIOKECHHUE Ha  MHOXHWUTEIHU
HATypaJbHBIX YHCEIL.

PeanpHBle  3aBUCMMOCTH, B TOM 4HCJIEe MOpsgMas ©W  oOpaTHas
MPOMOPLIMOHATIEHOCTH.

Aaredpanyeckue BbIPAKEHHSA

IlepeMeHHBIE, YUCIOBOE 3HAUYCHUE BBIPAKEHUS ¢ MIEPEMEHHOU. JlOTyCTUMBIE
3HaYECHUS NIEpEMEHHBIX. [IpencTaBieHrne 3aBUCUMOCTHA MEXKY BEJIMUMHAMU B BHUJIE
Gopmynel. Beraucnenus mo popmynam. I1peoOpa3zoBanne OYKBEHHEBIX BEIPaKCHUH,
TOXKJECTBEHHO paBHBIE BEIPa)KEHHS, IIpaBHIa IIPeoOpa3oBaHUSI CyMM H
MPOU3BE/ICHUM, TPaBUJIa PACKPHBITHUS CKOOOK U IMIPUBEICHUS MOJOOHBIX ClIaracMbIX.

CBOMCTBa CTENICHH C HaTypPaJIbHBIM MOKa3aTEIEM.

OgHoulIeHB M1 MHOTOWICHE. CTeneHs MHOroulicHa. ClIoKeHUE, BEUUTAHUE,
YMHOKEHHUE MHOTOWICHOB. DOpMYyJIBI COKpPAILIEHHOTO YMHOXEHHUS: KBaJapar
CYMMBI ¥ KBajpaT pa3HocTH. PopMyiaa pa3sHOCTH KBaJpaToB. Pa3noxkeHue
MHOTOYJIEHOB Ha MHOUTEJIH.

YpaBHeHHs] H HEPABEHCTBA

YpaBHEHHE, KOpPEHb YpaBHEHHUS, IpaBUIIa IIpeoOpa30BaHUS ypaBHECHMS,
PaBHOCUJIBHOCTh YPAaBHEHHU.

JINHENHOE ypaBHEHHUE C OJHOU IIEPEMEHHOM, UYMCJIO KOPHEHW JIMHEUHOTO
ypaBHEHHUS, PEIICHUE JHUHEWHBIX YypaBHeHHH. (CoCTaBJI€eHHWE YpaBHEHHU 10
YCIIOBUIO 3a/laui. PelieHne TEKCTOBBIX 3a/]ad ¢ IIOMOILbI0 YPaBHEHHUH.

JlueeiitHOE ypaBHEHHE C JBYMS IepeMEHHEIMH U ero rpaduk. Cucrema IBYX
JJUHEUHBIX YpPaBHEHUH C [BYMS NEPEMEHHBIMHU. PelneHue -cuereM: . ypaBHEHUN
crtocoOOM mMoJICTAHOBKHU. [IpuMepnl pelieHus:. , TeKCTOBBIX: -3aAa4 . ¢ - TOMOILBIO
CHUCTEM YpPaBHECHHM.

DOYyHKIHHA



KoopanHara TOukH Ha mpssMOU. YUCITOBEIE MPOMEKYTKHU. PacCcTOIHUE MEKTY
JIBYMSI TOUKAaMH KOOPJHUHATHOU MIPSMOM.

IIpssmoyronbHast cuctemMa koopauHaT, ocu Ox u Oy. AbOciucca U opjiMHaTa
TOYKH HA KOOPJIMHATHOM INIOCKOCTH. [IpuMepr! rpadukoB, 3aJaHHBIX (DOPMYIIaMH.
Urenne rpadukoB pealdbHBIX 3aBUcHMocTed. Ilomstue ¢yukmn. I'padux
¢yukun. CeoiictBa pyHkuuid. JInneiinas ¢yukmnus, e€ rpadpuk. I'papuk GpyHKINM
y = |x|. I'paduueckoe pelneHne THHEHHBIX ypaBHEHHH W CHCTEM JIMHEHHBIX
YpaBHEHUM.

8 KUITACC

Yucaa 1 BEIYHCICHUSA

KBazmpaTHEIM KOpeHb H3 uuciaa. [loHsTme 00 wuppalMOHAIBLHOM YHCIIE.
JlecsTUdHBIE TPUOIMIKEHUST UppallHOHAIBHEIX dncell. CBOMCTBa apHu(pMEeTHISCKUX
KBaJpaTHBIX KOPHEN U UX IMPHUMEHEHHE K MPpeoOPa30BaHUIO YHMCIOBBIX BBIPAXKECHUMN
M BEIYUCIICHUSM. J[EMCTBUTEIIbHEIC YU C]IA.

CTeneHsb ¢ LIEIBIM ITOKa3aTelIeM U €€ cBolcTBa. CTaHmapTHas 3allkCh YHCIIA.

AnreOpandyecKkne BeIpaKeHUSIAJTreOpanyeCKne BbIPaKeH s

KBajipaTHEIM  TPEXUJIEH, pPA3JIOKEHHE  KBaJpPaTHOTO TPEXUJIEHA  Ha
MHOKHUTEJIH.

Anreopanueckass gpo0b. OCHOBHOE CBOWCTBO ajreoOpamdeckol JpoOmu.
CnoxeHue, BBIUMTAHHUE, YMHOXKEHHUE, JEJICHHE anreOpamueckux apoOeH.
ParmoHanbHEIE BEIpaKEHUS U UX MpeoOpa30BaHUE.

YpaBHEHUS U HEPABECHCTBA Y PABHEHHHA U HEPABEHCTBA

KBanpatHoe ypaBHeHme, QopMylla KoOpHEeH KBaJpaTHOIO YpaBHEHUS.
Teopema Buerta. Pemienne ypaBHEHUN, CBOASAIIMXCS K JIMHEUHBIM U KBaJpaTHBIM.
IIpocTenmue npoOHO-pallMOHAIBHEIE YPaBHEHHUS.

['pacdpuueckas nHTEpIpeTalds YpaBHEHUI C JIByMS IIEPEMEHHLIMH U CHCTEM
JTUHEHWHBIX YPAaBHEHUM C JIBYMS IIEPEMEHHBIMH. I[IpUMEpBI pEIICHUS CUCTEM
HEJIMHEVMHBIX YPABHEHUHU C JIBYMS MIEPEMEHHBIMHU.

PemieHne TEKCTOBEIX 3ajlad alreOpandeCKuM CIIOCOOOM.

YucnoBeIE HEpABEHCTBA U UX CBOMCTBA. HepaBEHCTBO ¢ OJTHOU NMEPEMEHHOM.
PaBHOCUIIBHOCTE HEpPaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OJIJHOM IIEPEMEHHOM.
CucTeMbl TUHENHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.

OYHKINHDPYHKITHH

[Toustne ¢yaknuu. OOIacTe ompeaeIcHUs M MHOXKECTBO 3HAUCHUM
¢yakur. CocoOb! 3ajaHns ()YHKITH.

I'papux ¢yuxmmn. YUrenue cBoMcTB GyHKIuM 110 €€ rpaduxy. IlpuMeps
rpapuKoOB (pYHKIIUH, OTpaKaroIHX peaIbHEIE MPOIECCHI.



DOYHKIMHK, OINHUCHIBAIOIINE MNPIMYK M OOpaTHYW NIPONOPILHOHAILHEIE
3aBUCUMOCTH, UX rpaduku. OyHKIHN y = x2, y = X3, y = \x, y=|x|. I'padpuueckoe
pEIICHUE YPAaBHEHUM U CUCTEM YpaBHECHHM.

9 KUITACC

Yucaa 1 BEIYHCICHUSA

PanmoHanbHBIC YMCJIa, UPPALIMOHAJIBHEIC YHCJIA, KOHECYHEIE M O€CKOHCYHLIC
HNeCATUIHEIE IpoOn. MHOKECTBO NEUCTBUTEIBHBIX YHCEI, JEHCTBUTEILHEIE YHCIa
KaK OECKOHEYHBIE JECATHYHBIE ApoOH. B3amMHO OJHO3HAYHOE COOTBETCTBHUE
MEX Y MHOXKECTBOM JIEUCTBUTEJILHBIX YUCET U KOOPJIUHATHON MIPSMOM.

CpaBHeHHE JIGHCTBHTCIBHBIX UHCEN, apU(pMETHUYSCKHE JeHCTBHUSI C
JIIEUCTBUTEILHBIMU YU CJIAMH.

PazMepsl OOBEKTOB OKpPYKAKOIIETO MHpa, IIUTEIBHOCTE IIPOILECCOB B
OKPYXKarILeM MHUPE.

IIpuOnmkKEHHOE 3HaUYCHUE BEJIMYUHBI, TOYHOCTh NpHOMKeHHss. OKpyTriIEeHHE
gucell. [Ipukuaka v olleHKa pe3yabTaTOB BEIYUCICHUM.

YpaBHeHHs B HEPABEHCTBA

JInHenHoe ypaBHeHUE. PelieHne ypaBHEHUM, CBOSIIUXCS K TUHEUHBIM.

KBagpatHoe ypaBHeHUe. PenieHue ypaBHEHUM, CBOJSAILMXCS K KBaJpPaTHBIM.
bukBagpaTHOoe ypaBHEHHE. [IpuMepEl pelieHus ypaBHEHUU TPEThEHM U YETBEPTOU
CTEIICHEU PA3JIOKEHUEM Ha MHOKHUTEIIH.

Pemienue apoOHO-pallMOHAIBHBIX ypaBHEHUU. PellleHHe TEKCTOBBIX 3ajad
anre0pandecKUM METOIOM.

YpaBHeHHe ¢ AByMs MEepeMEHHBIMH U ero rpaduk. Permenue cucrteM IBYX
JTMHEHMHBIX YPAaBHEHHUU C IBYMS NIEPEMEHHBIMU. PerieHue cucTeM NByX YpaBHEHUM,
OJJHO M3 KOTOPBIX JIMHCHHOE, a JApPyroe — BTOPOil cTemeHU. [ 'paduueckas
UHTEPIIPETALINSA CUCTEMBI YPABHEHUM C JIBYMS IIEPEMEHHBIMH.

Pemenne TEKCTOBBIX 3ajlad alreOpamdeCcKuM CIrocoOoM.

Yucl1oBBIE HEPABEHCTBA U UX CBOMCTBA.

PemeHnne TUHEWHBIX HEPABEHCTB C OJIHOM NEpeMEeHHOU. PelieHue cucrem
JJUHEUHBIX HEPABEHCTB C OJHOU IepeMeHHOM. KBajpaTHeIE HEpaBEHCTBA.
['padpuueckass WHTEpHOpeTaldsi HEPaBEHCTB M CHCTEM HEPaBEHCTB C JByMS
[IEPEMEHHBIMHU.

OYHKINHDPYHKITHH

KBanpatnunas ¢yukius, e€ rpadpuk u cBoiicTBa. Ilapabona, KoopauHATEI
BEPIIMHEI TapabOJIEl, OCh CHUMMETPHH MMapaOoJIbL.

Ipaduru pynxmuit: y = kx, y =kx + b, y = k/x, y =x3, y = Vx. y = [x| , 1 ux
CBOMCTBA.



YucioBele  MMOCIENOBATEIBHOCTUYHCIOBBIE  MOCJAEA0BATEJIbHOCTH H
NMPOrpeccuu

IloHsiTHE YHCIOBOM MOCHEIOBATEIILHOCTH. 3aJaHUE MOCIEIOBaTEIIBHOCTH
peKyppeHTHON (GopMyTIOH U (OPMYIIOHA 71-TO YJIeHa.

Apudmernueckass M TeoMeTpuueckas mporpeccur. @opMyasl n-ro 4jcHa
apr(pMeTHIECKON H TSOMETPHIECKOH IIPOTPECCHU, CYMMEI IIEPBLIX /1 YJICHOB.

N300pakeHHe UYICHOB apU(PMETHUYSCKOM M TEOMETPHYSCKON IPOrpeccHi
TOYKAaMHW Ha KOOPJHUHATHOU IUIOCKOCTH. JIMHEMHBIM U SKCIIOHEHIMAJIBHBIU POCT.

CloxHrle ITPOLICHTHEI.



ILIAHUPYEMBIE PE3VJBLTATHEI OCBOEHUSI TPOTPAMMUBI
YVYEBHOTO KVYPCA «AJTEBPA» HA YPOBHE OCHOBHOIO
OBILETO OBPA3OBAHUS

JINHHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YJbLTATBI OCBOCHHS IIpOorpaMMBI  YU4EOHOrO Kypca
«Anredpa» XapaKTepHU3YHOTCH:

1) naTpuoTHYECKOE BOCIUTAHHE:

MPOSIBIEHUEM HHTEpeca K MOPOILJIOMY W  HACTOAILIEMY POCCHUCKOU
MaTE€MATUKH, LIEHHOCTHBIM  OTHOIIEHHUEM K  JOCTHKECHUSIM  POCCHUCKUX
MaTEMAaTUKOB M POCCHUCKON MaTE€MaTHUYECKOM IIIKOJIbI, K HCIIOJIB30BAHUID ATUX
JOCTHKCHHUI B IPYTUX HayKaxX U MPUKIAJHEIX chepax;

2) rpa:KaaHCKOe H IYXOBHO-HPABCTBEHHOE BOCIIUTAHME:

FOTOBHOCTBIO K BBINIOJTHEHHUKO 00SI3aHHOCTEH IpakJaHHMHA M peaiu3alluid €ro
mpaB, IIpeJCTaBICHHEM O MaTeMaTHYSCKHMX OCHOBaX (PYHKIIMOHHPOBaAHHS
pPa3IMUHBIX CTPYKTYP, SBICHHU, MPOLEAYpP I'pakJaHCKOTro oOIllecTBa (Hampumep,
BBIOOPBI, OIIPOCHI), TOTOBHOCTEIO K OOCYXKJICHUIO 3THYECKHX MPOOJIEM, CBSI3aHHBIX
C MPAKTUUYECKUM MNPUMEHEHUEM JIOCTIDKEHUM HAYKH, OCO3HAHHUEM BaXXHOCTH
MOpPAJIBHO-3TUUYECKUX IPUHIIMIIOB B JICATEIIBHOCTHA YUEHOTO;

3) TpYI0BOE BOCIHTAHHE:

YCTAHOBKOM Ha AaKTUBHOE YyYaCTHE B PEIICHUHA IPAaKTUYECKUX 3ajad
MaTEMaTUYECKOM HaIPaBJICHHOCTH, OCO3HAHUEM BaXXHOCTU MaTEeMaTU4YECKOTO
00pa30BaHUS Ha IPOTSHKECHUH BCEH JKWU3HHM JIIS YCIIEIMIHON MpodecCHOHATBHOU
NEATCIBHOCTH U Pa3BUTHEM HEOOXOAMMEBIX YMEHHM, OCO3HAaHHEIM BEIOOpOM U
MOCTPOCHUEM HWHIUBHIYaJbHON TPAaCKTOPUHU 00pa30BaHMS U KU3HECHHBIX IIJIAHOB C
y4E€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX IMTOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTBK) K SMOIIMOHAJIBHOMY M 3CTETHYECKOMY  BOCIIPHUSTHIO
MaTeMaTHIECKUX OOBEKTOB, 3ajJad, PEIICHUH, pPacCyKICHHH, YMEHHUIO BHJIETh
MaTEMATUIECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOT'O MO3HAHMA

OpPUEHTALlMEN B JICATEIBHOCTH Ha COBPEMEHHYIO CHCTEMY HAaY4YHBIX
NpeNCTABIIEHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKa, MPUPOIBI U
oOIIlecTBa, IMMOHMMaHMEM MaTeMaTHYeCKOM HayKH KaK cgepbl YeloBeYecKOM
NEATEIIBHOCTH, A3TAMOB €€ pa3BUTHA M 3HAYUMOCTHU JIJIsI Pa3BUTUS LIMBUIN3ALINH,
OBJIAJICHUEM SI3BIKOM MAaTEMATHKHM U MAaTEMATHUYECKOU KYABFYPOM KaK: CPEJICTBOM
[MO3HAHUSA MHUpa, OBJIAJICHUEM ITPOCTEUIIHUMH,  HaBbIKaMU - UCCIECHOBATEABCKOMN
NEATEIILHOCTH;



6) dusnuyeckoe BOCHMHUTAHHE, (POPMHPOBAHHE KYJIBTYPHLI 3H0POBbS H
IMOINHOHAJIBHOr0 0JIAr0MOJIy YHsi:

TOTOBHOCTBK) TMPHUMEHATH MaTEeMaTUYECKHE 3HAHUS B MHTEPECaAX CBOETO
3JOPOBBSI, BE€JEHUS  3J0pOBOrO  oO0Opa3a JKHU3HM  (3J0pOBOE  IMTAHUE,
cOaTaHCUPOBAHHEI PEXXHM 3aHATHH W OTJbIXa, pETyJIspHas (U3NIECcKas
aKTUBHOCTE), C(OPMHUPOBAHHOCTBIO HaBBIKa pe(ICKCHU, IIPU3HAHHEM CBOETO
MpaBa Ha OIIMOKY M TAKOTO K€ IIpaBa JPYroro 4e€jJ0BeKa;

7) IKOJIOrHYeCKOe BOCIIUTAHHE:

OpHEHTALlMEN Ha IIPUMEHEHHUE MaTEMaTHYECKUX 3HAHUM JJIs PEIICHUS 3ajiad
B 00JacTH COXPAaHHOCTH OKPYKAKILEH cpelbl, MJIaHUPOBAHHS IOCTYIIKOB U
OLICHKM WX BO3MOJKHBIX IOCJIEICTBUM JJIsI OKPYKAIIIEHU CPEIbl, OCO3HAHUEM
r100aJIFHOI0 XapaKTepa SKOJIOTHUYSCKUX MPOOJIeM U MyTeH UX PEIICHUS;

8) amanTanmus K H3IMEHAKIHMCH YCJIOBHAM CONHAJILHOH H NMPHPOJIHOH
cpensbl:

TOTOBHOCTBK) K JICUCTBUSIM B YCJIOBUSX HEONPEJICITEHHOCTH, ITOBBIIIEHUIO
YPOBHS CBOEM KOMIIETEHTHOCTH 4Yepe3 MPaAKTHIECKYIO JEITEIIBHOCTh, B TOM YHCJIE
YMEHHUE YUYHUTBCS y JAPYTUX JIOJEH, MPUOOPETaTh B COBMECTHOHN J€STEIBHOCTU
HOBEIC 3HAHUSA, HABBIKM U KOMIIETCHI[UUA U3 OIIBITA JPYTHUX;

HCOOXOJUMOCTEIO B (OPMHPOBAHHM HOBEIX 3HAHHII, B TOM YHCIIC
GOpMyIHPOBATEL UACH, MOHSATHUS, THIOTE3El 00 00BEKTAaX U SBJICHUIX, B TOM YHCJIIC
paHee HEW3BECTHBIX, OCO3HaBaTh JIE(PUIHTHEI COOCTBEHHBIX 3HAHHUU W
KOMIIETEHTHOCTEH, MJIIAaHUPOBAThL CBOE Pa3BUTHE;

CIIOCOOHOCTBK)  OCO3HaBaTh CTPECCOBYH)  CHUTYaI[UK0, BOCIIPHUHHUMATH
CTPECCOBYK CHUTYallMK) KakK BBI30B, TPeOYIIIHUN KOHTPMEP, KOPPEKTUPOBATH
IPUHUMAacMBIC PEIICHUS W JeHCTBUS, (POPMYIHPOBATH M OICHHUBATHL PUCKH U

MOCJICICTBUS, (POPMHUPOBATE OIEIT.
METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTesIbHBbIE YHHBEPCAJIbHBIE YUE€OHBIE e HCTBUS

ba3oBbie JJornuyecKue JeHCTBHA:

e BBIABJIATH U XapaKTEPU30BaTh CYILECTBEHHBIC IIPU3HAKN MaTEMaTHUECKUX
OOBEKTOB, MOHATHH, OTHONICHWH MEXKAY IOHSATHSAMHU, (POPMYIHPOBATH
ONPENEIICHUS MOHSATUM, YCTAaHABIMBAaTh  CVYILIECTBEHHBIM  IIPU3HAK
KIacCHU(pUKAIINM, OCHOBAHHSA JII OOOOIIEHHS M CpaBHEHHS, KPHTEPHUHU
[TPOBOJIUMOTO aHaJIN3a;

e BOCOPHUHHMATHL, (POPMYyIHpPOBATE W  NIPEOOPABOBHBIBATE A+ CYIKICHHUS:
YIBEPJIUTCIBHBIE W OTPHUILATEIbHBIE, & AMHUYHbIC,  HaCTHBIES - 1, QOIIHe,
YCIIOBHEIE;



BEISIBJIATH ~ MATEMAaTUYECKHE  3aKOHOMEPHOCTH,  B3aHMOCBSI3H  H
npoTUBOpeuus B (akTaxX, JaHHBIX, HAOIIOJCHUSX M YTBEPKICHHSIX,
npeajaraTb  KpUTEpPUU IS  BBIABICHHUS  3aKOHOMEPHOCTEH  H
IPOTUBOPEUHH;

JieNaTh BEIBOJBI C HCIIOJIB30BAaHHMEM 3aKOHOB JIOTHMKH, JE€IYKTUBHBIX U
MHIYKTUBHEIX YMO3aKJIHOUE€HUH, YMO3aKIHOUEHHUM M0 aHAJIOTHH;
pa30HpaTh JOKa3aTEJIbCTBA MATEMAaTHUECKUX YTBEPKICHHUU (IIPSMBIE U OT
MPOTHUBHOIO), MPOBOJHUTh CAMOCTOSITEILHO HECIOKHBIE JOKa3aTeIbCTBa
MaTeMaTHYeCKHX (paKTOB, BBICTPAMBATL apryMEHTAI[dI0, IIPUBOIHUTH
OpUMEPBI U KOHTPITPUMEPHI, 00OCHOBBIBATh COOCTBEHHEIE PACCYXKICHUS;
BEIOMpATh CIIOCOO pelleHus ydeOHOM 3ajjaud (CpaBHHMBATh HECKOJIBKO
BApHUAHTOB pEIICHHS, BBIOMpaTh HAMOOJIEE MOAXOMAINIUN C YUYETOM
CaMOCTOSATEIIEHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBbIie HCCJIET0BATEIBCKHE TCHCTBHA

MCIOJIb30BaTh BOMPOCHI KaK HCCJIEJOBATEILCKUM HMHCTPYMEHT ITIO3HAHMS,
GopMyIHpOBaTEL BOMPOCH, (PUKCHPYIOIIHE MPOTUBOPEUHE, IIPOOIEMY,
CaMOCTOSITEIBHO YCTaHABIMBATH HMCKOMOE U JaHHOe, (OpMHpPOBATH
TMIIOTE3Y, apTYMEHTHPOBATEL CBOIO ITO3UIIUIO, MHEHHE;

MPOBOJUTE IO CAaMOCTOATEIBHO COCTAaBICHHOMY IIIaHY HECIIOKHEIM
KCIIEPUMEHT,  HEOONBIIOE€  HCCIEJOBAaHHE IO  YCTAaHOBJICHHUIO
OCOOEHHOCTEM MaTeMaTHYeCKOro OOBEKTa, 3aBUCUMOCTEH OOBEKTOB
MEKTy COOOI;

CaMOCTOSITEIBHO (POpMYIIHPOBATE OOOOIIEHNS W BEIBOJIBI IO Pe3yabTaTaM
MPOBEJEHHOr0 HAOIIOJICHUS, HCCIEJOBAaHUS, OLCHMUBATH JIOCTOBEPHOCTH
MOJIYUEHHEIX PE3yJILTaTOB, BEIBOJOB M O000IIIEHHUH;

MPOrHO3UPOBAThL BO3MOJXKHOE pPa3BUTHE IIPOllecca, a TAKKE BBIJIBUIaTh
OPEAIIOJI0KEHHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pabdora ¢ unopmanue:

BEISBIIATEL HEJIOCTATOYHOCTHE M HM30BITOYHOCTE HWH(pOPMALMH, JaHHBIX,
HEOOXOIMMBIX JIJI51 PEILICHUS 3aJauH;

BEIOUpaTh, aHAJIW3UPOBATh, CHUCTEMATU3UPOBATH U UHTEPOPETHUPOBATH
HH(pOPMAIIHIO pa3IHYHEIX BHIOB U (POPM IIPECTaBICHHUS,

BLIOMpaTh (POPMYy INpe/CTaBIcHHUS WHOOpPMAIMHM W WLIIOCTPUPOBATH
pelraeMble 3ajlaud  CXeMaMH, JuHarpaMMaMi, HHOM TpapuKOM M MX
KOMOMHALIUSIMHU,

OLICHUBATEL HAJEXHOCThL HH(POPMAIIUH IO KPHUTEPHAM, IIPEIOKECHHBIM
YUUTEIEM WIH c(hOPMYIHUPOBAHHEIM CaMOCTOSTEALHO,

KoMMyHHKATHBHBIC YHHBEPCAJIbHBIE YU€OHBIE T1€UCTRHA:



BOCIIPHHUMATE M (POPMYIHPOBATH CYXKJEHHS B COOTBETCTBHU C
YCIOBUSMM U LIEISMH OOILIEHUS, SICHO, TOYHO, TPAaMOTHO BBIpa)kKaThb CBOH)
TOUKY 3pPEHHUS B YCTHBIX M NMHCBMEHHBIX TEKCTaX, JlaBaTh IOSCHEHUS IO
X0y PEILICHMUS 3a/ladi, KOMMEHTUPOBATh ITOJIYYCHHBIN PE3YJILTAT;

B X0OJI€ 00CY:KJI€HHUS 3aJaBaTh BOMPOCKHI MO CYILECTBY 00CYKIa€MON TEMEL,
MpOOJIEME], peIIacMOHN 3a/lauM, BLICKA3LIBaTh UJICH, HALICJICHHBIC HA IMOUCK
pEIIeHUS], COIIOCTABIATh CBOHM CYXKICHUS C CYXICHUSIMUA JPYTHX
YYaCTHUKOB JHaliora, OOHapy»KHBaTh pa3IWuMe U CXOJCTBO MO3HIHM, B
KOPPEKTHOI popme (popMyIHPOBATE Pa3HOTIACHS, CBOM BO3PaXKCHUS,
OpeACTaBISAThL  pe3yldbTaThl  peIIeHHS  3aJadud,  SKCIECPHUMEHTA,
HCCIICIOBAHMS,  IIPOEKTa, CaMOCTOSTENRHO  BEIOMpaTh  (opmart
BEICTYIIJICHHS C YIETOM 3ajiad MMPE3CHTAILIMH U OCOOCHHOCTEHN ayqUTOPHUH;
MOHMMAaTb M HCIOJL30BaThb  IIPEUMYIIECTBA  KOMAaHJHOHW M
MHIUBUAYAILHOM pabOTBl MOpU PEIICHUH Y4YEOHBIX MaTeMaTHYECKHX
3aj]ady;

NPUHUMATH LI€JIb COBMECTHON NeSATEIBHOCTH, INIAHUPOBAThE OpPraHU3aL[UIO
COBMECTHOM paOOTHI, pacmpedeasrTb BHIbBI paboOT, JOroBapuUBaThCH,
00CYKIaThk MPOILIECC U PE3yabTaT pPadOTEl, 0000IaTh MHCHUS HECKOIBKHUX
IO JICH,

y4acTBOBaTL B TIPYNNOBEIX ¢opMmax paboTel (00CyXIeHHs, OOMEH
MHEHHSIMH, MO3TOBbI€ IITYpMbl U JIPyTHE€), BBINOJHSATHL CBOK 4YacCTh
pabOTHI 1 KOOPAUHUPOBAThE CBOM JICUCTBUS C IPYTUMH UJI€HAMU KOMaH]IbI,
OLICHUBAaTh KauyeCTBO CBOET0 BKJIaJla B OOILUHU IPOJYKT IO KPUTEPHUSIM,
c(hOpMyITHPOBAHHBEIM YIaCTHHKAMH B3aUMO]I€HICTBHUSI.

PeryisiTHBHBIE YHHBEPCAJIbHBIE YUeOHBIC TeHCTBHA
Camoopranm3anmusi:

CaMOCTOSITEJIBHO COCTAaBJIATH IUIaH, aJlTOPUTM PEIICHHUS 3a7add (UJIH €To
4acTh), BEIOMpATh CHOCOO PEIICHUS C YYETOM HMEIIIUXCI PECYPCOB U
COOCTBEHHBIX BO3MOJKHOCTEH, apryMEeHTHPOBAaTbH M KOPPEKTHPOBATH
BapHAHTEI pEeNIeHN ¢ Y4ETOM HOBOHM MH(OPMAIIHH.

Camoxo HTPOJIb, SMOIMTHOHAJILHBI H HHTEJJIEKT:

BIaJE€Th CIIocO0aAaMH CaMOIPOBEPKH, CAMOKOHTPOJIS Mmpolecca M
pe3yJbTaTa PEeIICHUS MAaTEMaTHICCKOU 3a/lavH;

MPEeIBUNETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH IIPH PEIICHUH
3aJladl, BHOCHTh KOPPEKTHUBEI B JICATEIIBHOCTH HA OCHOBE HOBBIX
00CTOSATEILCTB, HANJICHHBIX OIIHOOK, BBISBJICHHBIX TPYIHOCTEH;
OLICHUBAThL COOTBETCTBHUE PE3yJIbTaTa JICATCIBHOCTH, IIOCTABICHHON LIEIIU
M YCIIOBUSIM, OOBSCHSATE MPUYMHBI JOCTUIKCHNS WIN HEJOCTKCHUS 1S,
HAaXOJUThb OIINOKY, /1aBaTh OLICHKY NMIPHUOOPETEHHOMY. OHBITY.



IIPEIMETHBIE PE3YJIBTATHI

K koHny oOyduenus B 7 KJjacce OOy4JaNOIIUMCS MOIYYUT CIICIYHOIIHUE
npeMETHEIE PEe3YJILTATHI:

Yucaa 1 BEIYHCICHUSA

BEITONHATL, codeTass YCTHBICE M ITMCBbMEHHBIC IPUEMBL, apU(pMETHUCCKUC
JIEUCTBHUS C pallMOHAJIbHBIMHM YHCIIAMHU.

HaxoquTh 3Hau€HUS YMCIOBBIX BBIPAXKEHHUM, MPUMEHATH pPa3zHOOOpa3HbIS
CIIOCOOBI U MPUEMBI BBIUMCJICHUS 3HAUEHUH JIPOOHBIX BBIPAXKEHHU, COIAEpiKaIMX
OOBIKHOBEHHBIE M JIECATHUYHBIE JPOOH.

[lepexouTs OT OHOM (POPMBI 3aIMCH YHCEN K Apyroii (mpeoOpa3oBBEIBATH
NECATHUYHYIO JIp00Ob B OOBIKHOBCHHYIO, OOBIKHOBEHHYH) B [JCCATUYHYHO, B
JAaCTHOCTH B OECKOHEUHYIO JIECATUIHYIO JIpOOB).

CpaBHUBATh M YIIOPSJOUYMBATh palliOHAIbHBIE YHCIIA.

OKpyTIISaTh YMCIIa.

BBINOIHATE MPUKUIKY U OLIGHKY pe3yJbTaTa BRIUUCICHUN, OLICHKY 3HAaUEHUMN
YUCJOBBIX BBEIpaKeHHU. BBIMOIHATE JEHCTBHS CO CTEIEHSMU C HaTypaJlbHBIMU
MOKa3aTeISIMU.

IIpuMeHSTE  NOpU3HAKKM  JICTIMMOCTH,  PAa3]IOKEHHE HAa  MHOXHTEIU
HaTypaJIbHEIX UMCE]L

Pemate npaKTHKO-OpUEHTUPOBAHHEIE 3ajladM, CBS3aHHBIE C OTHOILIEHHEM
BEJIUUYMH, IIPOMNOPILHAOHAIBHOCTEIO BEJIMYMUH, MOPOLIEHTaAMH, HWHTEPIIPETHUPOBATH
pe3yJIbTaThl PEIICHUS 3ajJad ¢ y4E€TOM OrpaHHYE€HHH, CBS3aHHBIX CO CBOMCTBAMU
paccMaTpUBaeMbIX OOBEKTOB.

Aaredpanyeckue BBIPAKEHHSA

Mcnonp30BaTh aareOpandecKyr) TEPMUHOJOTHI) U CHUMBOJIHMKY, IMPUMEHSITH
€€ B MPOIIECCE OCBOCHHUS YI4€OHOTIO MaTepHania.

HaxomuTh 3HaueHUS OYKBEHHBIX BBIPaKEHHMH NpPHU 3aJaHHBIX 3HAYEHMIX
MepPEeMEHHBIX.

BeimonHsTe  mpeoOpa3oBaHMS — IIJIOTO  BBIPAXEHUS B MHOTOWICH
MPUBEIEHUEM MO JOOHBIX ClIaraeMbIX, paCKPBITHEM CKOOOK.

BBITONMHATE YMHOKE€HHE OJHOYWICHAa Ha MHOTOYJIEH M MHOTOYJICHa Ha
MHOTOWICH, IPUMEHSATE (POPMYIIEI KBajpaTa CyMMEI U KBaJipaTa Pa3HOCTH.

OCyILECTBIATh, Pa3I0KEHUE MHOIOUYJIEHOB Ha MHOMXHUTEIH C ITOMOILBIO
BBIHECEHUSI 3a CKOOKM OOIIero MHOXKMTENsI, TIPYIINUPOBKU ClIaraeMblX,
MpUMEHEHHS (POPMYII COKPAILIEHHOTO YMHOKEHUSI.

IIpumensTs mpeoOpa30BaHUS MHOIOUICHOB A/ PEUICHMS pa3aMUHBIX 3agau
M3 MaTEMATHKH, CMEKHEIX IIPEIMETOB, U3 PEATBHON NPaKTHKHU!

Icnmonep30BaTh CBOMCTBAa CTEMEHEM ¢ HATypajdbHBIMHC TIOKA3aTEISIMM IS
MpeoO0pa30BaHUS BEIPAKECHUII.



YpaBHeHHs 1 HEPABEHCTBA

Pemiate JIMHEWHBIE YpaBHEHHUS C OJHOM IIEPEMEHHOM, MPUMEHSASA IIpaBUIa
nmepexojia OT UCXOJJHOTO YpaBHEHHUS K paBHOCHUIIBHOMY eMy. IIpoBepsTh, SABISETCS
JIM YUCJIO KOPHEM ypaBHEHHSI.

[TpuMmeHSTE rpapuUecKUe METOEI IPU PEIICHUH JUHCHHEIX YPaBHCHUH U HX
CHUCTEM.

IlonOupaTe nDpuUMEpBl Map YHCEN, SBJISIOIIMUXCS PEIICHUEM JHHEHHOTO
ypaBHEHUS C JBYMS IIEPEMEHHBIMU.

CTpouTh B KOOpPJWHATHON INIOCKOCTH TpadHK JIHMHEHHOTO YpPaBHEHHS C
IBYMsI IIEpEeMEHHEIMH, MOJB3YSACh TpadUKOM, IPUBOJHTHE IPUMEPHl pPEIICHHS
ypaBHEHMUHI.

PemiaTe CUCTEMEBI JBYX JIMHEWHEIX YPABHEHHUU C IBYMS IIEPEMEHHEIMHU, B TOM
qHclie TpapUIecKH.

CocTaBnsTh M pellaTh JHUHEWMHOE YypaBHEHHWE WM CHUCTEMY JIMHEHWHEBIX
YypaBHEHHUNM II0 YCJIOBHUI 3ajJjadd, HWHTEPOPETHPOBAaTH B COOTBETCTBUH C
KOHTEKCTOM 3aJJaud MOJYYEHHBIN PE3YJIbTAT.

DOYyHKIHHA

300pakaTh Ha KOOPJHUHATHOU IIPSMOM TOYKH, COOTBETCTBYIOIIUE 3a/JaHHBIM
KOOpJIMHATaM, JIY9H, OTPE3KU, UHTEPBAJIEI, 3alIUCEIBAaTh YHCIOBEIE IPOMEKYTKH Ha
anreOpandecKoOM S3BIKE.

OTMeuaTh B KOOPJUHATHOM TUIOCKOCTH TOYKH IIO 3aJJaHHBIM KOOpJIMHATaM,
CTPOUTH rpauKku THUHEHHBIX (GYHKIMH. CTpouTs rpaduk QyHKIHH v = |X|.

OmuceIBaTh € TOMOINBIO (DYHKIIMA W3BECTHBEIE 3aBHCHMOCTH MEX]TY
BEJIUYMHAMMU: CKOPOCTb, BpEMS, pPACCTOSIHHE, II€HA, KOJIWYECTBO, CTOHMMOCTH,
MPOU3BOJUTEIILHOCTE, BpeMs, 00BEM paOOTHI.

Haxoauts 3HaueHue (DYHKIIMH IT0 3HAUYCHHIO € apTyMEHTA.

[ToHuMaTh TpapuuecKuil crocoO IIpe/ICTAaBICHUS M aHaliu3a HH(pOpMAaIHH,
M3BJIEKATh U HHTEPIPETUPOBATE NH(MOPMAIHIO U3 TPa(hUKOB PEaIbHBIX IIPOLIECCOB
M 3aBUCHUMOCTEM.

K xoHny oOyueHus B 8 KJacce oOOydarOIUHCS IIOIYYHT CJEIYIOIIUE
npeMETHBIC Pe3yJILTATHI:

Yuca v BBIYHCICHUSA

Mcnone30BaTh HadallbHBIE IIPEJICTABICHUS O MHOXKECTBE JI€MCTBUTEIBHEIX
qHUCEN JIJIS CPaBHEHHUS, OKPYIJIEHUS U BBIYUCIIEHHUM, H300paXaTh JICMCTBUTEIILHEIE
qHCJIa TOYKAMHW Ha KOOPJMHATHOH IIPSIMOM.

[IppMeHsSTh TOHSTHE apU(pMETHYECKOTO KBaJpPaTHOrO KOPHS, HaXOJUTh
KBaJ[paTHEIE KOPHH, HCHOJB3ys MPU HEOOXOJUMOCTH KaHbKYJISTOP, BBIIIOIHSTH
npeoOpa30BaHUsl BEIPAKCHUM, COJCpXKAILIMX “KBaJpaTHRIE KOPHH,  HUCIIOJIB3YS
CBOMCTBA KOPHEM.



Mcnone30BaTh 3amucy OOJBIIMX W MAaJIbIX YHUCE] C MOMOIIBI JE€CATHYHBIX
npooel u creneHen uncia 10.

AaredpanvecKkue BbIPAKEHUS

[IppuMeHATE TIOHSATHE CTENEHWM C LEJBIM  ITOKa3aTejaeM, BBINIOJHATh
Mpeo0pa30BaHUS BEIPaKECHUN, CONCPKAIINX CTEIICHHU C LICIIBIM ITOKa3aTEIIEM.

BBINONIHATE TOXKIESCTBEHHBIE NPEeOOpa30BaHUS pallMOHAIBLHBIX BBIPAXKECHUMN
Ha OCHOBE MPaBUJI JEHCTBUU HaJ] MHOTOWICHAMH U aIre0OpandeCKUMH JIPOOSMH.

PackitaibiBaTh KBaJIpaTHBIM TPEXUYJIEH HA MHOKUTEIIH.

IIpuMmeHsATE TpeoOpa30BaHUS BRIPAKEHUM 115 PEIICHUS Pa3IMYHbBIX 3a7]a4 U3
MaTE€MAaTHUKH, CMEXKHBIX ITPEIMETOB, U3 PEAIBLHON IIPAKTHKH.

YpaBHeHHS] H HEPABEHCTBA

PemaTte JTUHEWHBIE, KBaJpPaTHBIC YPAaBHCHHUS W pPallMOHAJILHBIE YpaBHCHUS,
CBOJISAILMECS K HUM, CUCTEMBI JIBYX YPAaBHEHUHU C JIBYMSI IIEPEMEHHBIMH.

IIpoBOAUTE MPOCTEHUIIINE UCCIICTOBAHUS YPAaBHEHUN U CUCTEM YpPaBHEHHU, B
TOM YHCJIE C IPpUMEHEHHEM IpaHUISCKUX MPeCTaBIeHUN (YCTaHABIUBATh, UMEET
W yYpaBHEHUE WIU CUCTEMa YPaBHEHHH DPEIICHUS, €CIIU HUMEET, TO CKOJIbKO, U
mpouee).

[lepexoUTE OT CIIOBECHOHM (OPMYITHPOBKH 3aJadd K e anreOpandeckoi
MOJECIM C TIOMOIIBIO COCTABJIICHUS VYpPaBHECHUS WIH CHUCTEMBI YpPaBHEHUU,
UHTEPIPETUPOBATHL B COOTBETCTBUU ¢ KOHTEKCTOM 3aJJlauM MOJIYYE€HHBIN PE3YIbTAT.

IIppuMeHATE CBOMCTBAa YHMCJIOBBIX HEPABEHCTB JIJIS CpPaBHEHMS, OLIEHKH,
pelaTh JIMHEUHBIE HEPABEHCTBA C OJJHOU IEPEMEHHOU M HUX CHUCTEMBI, JaBaTh
rpaMIECKyr0 MIUIFOCTPAI[MI0 MHOJMKECTBA PEIICHHUM HEpPaBEHCTBA, CHCTEMBEI
HEPABEHCTB.

DOYyHKIHHA

[ToHMMAaTh M MCIOJB30BaTh ()YHKIIMOHAIBHEIC MOHSTUS U S3BIK (TCpMUHEI,
CUMBOJIHMYECKHE OOO3HAUYEHHS), ONpeeiaTh 3HaueHHe (QYHKIUHM 10 3HAYEHUFO
apryMeHTa, ONpeelIsaTh CBOMCTBa (DYHKIIMH 110 e€ TpaduKy.

Ctpouth TpadUKu 3JIeMEHTapHBIX (DYHKIIAI BUA:

y=k/x,y=x2,y =x3,y =[x, y= VX, ONNCHIBATE CBOWMCTBA UHCIIOBOIL
GYHKIIHH 10 €€ TpaduKy.

K kxoHny oOyueHuss B 9 kJacce oOydarOmUiCS IOJIYYHT CJEIYIOIIUE
[IPEIMETHEIE PE3YJIbTATHL:

Yuca v BBIYHCICHUSA

CpaBHHUBAThE U yIIOPSJ0YHUBATh pPallMOHAIBHBIE M UpPallHOHAJILHEIE YHCIIA.

BemmonHsaTe  apudMeTHUECKHe JICHCTBUS C pPalMOHAIBHBIMH YHCIaMH,
codueTrassi YCTHbBIE UM IIMCbBMEHHBIE TMIPUEMBI, BBIMTOAHATHO! BEMUCIECHUSA C
UppaliiOHAIBHBIMU YUCTaMHU.



HaxoquTe 3HaueHHS CTENEHEW C LEIbIMHA IIOKa3aTelIIMU W KOpPHEW,
BBIUMCJIATE 3HAUCHUS YHUCIOBBIX BBIPAKECHHU.

OKpyraaTe [OEHCTBUTENBHBIC YHCJA, BBEIMNOJHATH IPHUKHIKY pe3yiabTaTa
BBIUMCJIEHUU, OLICHKY YMCJIOBBIX BEIPAKECHUM.

YpaBHeHHS] H HEPABEHCTBA

PemiaTe JTUHEWMHBIE M KBaJpaTHBIC YpaBHEHHUS, YPaBHEHMS, CBOJSIIMECSA K
HHUM, IIPOCTEUIINE IPOOHO-pAllMOHAIBHEIE YpaBHEHHSI.

Pemiate CHUCTEMBI JBYX JMHEHWHBIX YPaBHEHHU C JIByMS MEPEMEHHBIMH M
CUCTEMBI JIBYX YPaBHEHHM, B KOTOPBIX OJTHO YPAaBHEHHUE HE SABJISCTCS JIMHEUHBIM.

PemiaTe TEKCTOBBIE 3aJladyM aJAreOpandecKUM CIOCOOOM C  ITOMOILBHO
COCTABJICHUS YPaBHEHUS WJINM CUCTEMBI JIBYX YPaBHCHUU C JBYMS IIEPEMEHHBIMHU.

IIpoBOOUTE IIPOCTEHUIIINE UCCIICNOBAHUS YPAaBHECHUN U CUCTEM YpPaBHEHHH, B
TOM YHCJIC C IPUMEHEHHEM IpapUuecKux IpeIcTaBICHUN (YCTaHABINBATEL, UMEET
M YpaBHECHHE WIH CUCTEMa YPaBHEHWU PEIICHUS, €CIIM UMEET, TO CKOJIBKO, M
mpoUee).

Pemniate JMHENMHBIE HEpPaBEHCTBA, KBaJpaTHEIC HEpPaBEHCTBA, H300pakaTh
pEIICHUE HEPaBEHCTB HAa UYHCJIOBOU IIPSMOM, 3alMMCHIBATH PEIICHUE C ITOMOILBIO
CAUMBOJIOB.

Pemiate CHUCTEMBI  JIMHEMHBIX  HEPABEHCTB, CHUCTEMBI HEPaBEHCTB,
BKIIFOUAIOII[ME KBaJpaTHOE HEPABEHCTBO, M300pa)kaTb pPEIICHUE CHUCTEMBI
HEPABEHCTB Ha YUCJIOBOMW MPSMOU, 3alIMCBIBATh PEIICHUE C TIOMOILBIO CUMBOJIOB.

cronbs30BaTh HEPABEHCTBA ITPHU PEIIECHUH Pa3JIMUHBIX 3aj1ad.

DOYyHKIHHA

Pacro3naBaTe (YHKIMH W3YYEeHHBIX BHJIOB. Iloka3mBaThb CXeMaTHYECKH

PaCITOIOKEHHE Ha KOOPIMHATHOM IUIOCKOCTH IpaukoB pyHKIHMN Buja: y = kx, y

—kx+b y=kix, y=ax2 +bx+c, y=x3, y=1x y = |x

, B 3aBUCUMOCTH OT
3HaUYCHHI KOA(P(QHUIIMECHTOB, OIMUCEIBATh CBOMCTBA () YHKI[HIA.

CtpouTs UM M300pa)kaTh cXeMaTHYeCKH IpadHKH KBaJJPaTUYHEIX (DYHKIMH,
ONHCEIBATE CBOMCTBA KBaJIpATUYHEIX (DYHKI[UH ITO UX TpaUKaM.

Pacmo3naBaTh KBaJgpaTHUYHYIO (DYHKIUIO MO (popMyiie, MPUBOJUTE MTPUMEPEI
KBaJIpaTHYHLIX (DYHKIIUI U3 pealbHOU KH3HU, (PH3UKU, TEOMETPHUH.

YucaoBbIe MOCAEI0BATEIBHOCTH H MMPOrPECCHH

Pacno3HaBaTh apH(pMETHUYECKYH) H TCOMETPHYCCKYI) IIPOTPECCHUU IIPH
pPa3HBIX CIIOCO0aX 3aJaHMsl.

BEITONHATE,  BBIUMCIEHUS C  HCIOIL30BaHMEM (opMyJI —n-ro 4jieHa
apupMETHIESCKON U TeOMETPHYECKON MPOTrPECCH, CYMMBI TTEPBEIX 1 UJICHOB,

M300pakaTh 4YJICHBI MOCJIEIOBATCIEHOCTH TOYKAMU ~“HA  “KOOPINHATHON
IJIOCKOCTH.



Pemath 3ajaud, CBS3aHHBIE C YHUCJIOBBIMU IIOCJEJOBATEIBHOCTSIMU, B TOM
qHCIe 3aJaud U3 pealbHOM XKH3HU (C UCIIOIIB30BaAHHEM KaJIbKYISTOpa, IIH(PPOBEIX
TEXHOJIOTHUN).



TEMATUYECKOE IINITAHUPOBAHUE

7 KNIACC
KonyecTBO YacoB JIeKTPOHHbIE
HanMeHoBaHHe pa3/ie/iIOB H TeM (uugpoBbIe)
Ne n/n KoutpoiisHsle | IlpakTHueckue
IpPOr paMMbI Bceero odpa3zoBaTe/ibHbIE
padoThI padoThI
pecypchl
i Yucna v BeIUUCIIeHuA. ParimoHaabHEIE ns { bubmmorexa [HOK
quciaa https://m.edsoo.ru/7f415b90
2 Anrebdpandeckue BEIPaKECHUA 27 | bromorera [OK
https://m.edsoo.ru/7t415b90
bubmnoreka [JOK
3 ¥ PABHEHHS H HEPABEHCTBA 20 ! https://m.edsoo.ru/7f415b90
Bubmmnoreka [JOK
4 K . D 24 1
OOPAMHATE 1 rpaguric. Dyttt https://m.edsoo.ru/7t415b90
bubmmorexa [HOK
: Hosroperue n 0000menme 6 1 https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO HACOB I10 I[TPOI'PAMME 102 S 0




8 KUITACC

KosinyecTBO 4acoB JJIEKTPOHHbIE
HanMeHoBaHHe pa3/ie/IOB H TeM (nugpoBbIe)
Ne i/ Kontpoiasuble | [lpakTHyeckue
IPOr paMMbl Bcero obpasoBaTe/IibHbIE
padoThI padoThI
pecypchbl
| Yucna u Berunciaenus. KepagparHeie kopHu 15 brbmorera [JOK
https://m.edsoo.ru/7f417at8
, Yucna u BerunciaeHusa. CTEneHb C IEIEIM . bubmnorexa [JOK
ITOKAa3aTeJIeEM https://m.edsoo.ru/7f417af8
2 Anrebpangeckne BRIPAKEHUS. 5 { bubnmuoreka [[OK
KBanpaTtHbiil TpEXUIEH https://m.edsoo.ru/7f417af8
4 AnreOpandecKkue BEIPaKCHUA. 5 { bubnuorexa [JOK
Anredpanueckas qpoOs https://m.edsoo.ru/7f417af8
5 VYpasuenus u HepaBeHcTBa. KBamparHseie 5 { bubmuorexa [[OK
YPaBHEHUA https://m.edsoo.ru/7f417af8
6 VYpasuenus u HepaBeHCTBA. CHCTEMBI 03 Bubmuoreka [JOK
ypPaBHEHUU https://m.edsoo.ru/7f417at8
bubmnoreka [JOK
7 .H 12 |
¥ PaBHCHMA U HEPABEHCTBA. HepapeHCTaa https://m.edsoo.ru/7f417af8
8 Oyukipn. OCHOBHBIE MOHATHA 5 bubmiorexa LTOK
https://m.edsoo.ru/7f417af8
bubmnoreka [JOK
O S| VHKII
0 ywiagry. ucsossre ¢ i 0 https://m.edsoo.ru/7f417at8
10 [ToTOpenue u 000OmIEHNE 6 2 ROIAREFEH OK
https://m.edsoo:ru/7f417af8
OBUIEE KOJIMYECTBO HACOB I10 ITPO'PAMME 102 6 0




9 KUITACC

Ko/inuecTBO 4acoB DIeKTPOHHbIE
HanMeHoBaHHe pa3/ie/ioB H TeM (uugpoBbIe)
Ne i/ Kourpoiasnsle | IIpakTHyeckue
IpOrpaMMbI Bcero o0pasoBaTe/ibHbIE
padoThI padoTbI
pecypcsl
i Yucna u BeruncaeHus. J|eicTBUTe IbHBIC 9 bubmuorexa [JOK
quciaa https://m.edsoo.ru/7f419d08
, YpaBHeHUS U HEPABEHCTBA. Y PABHEHHUS C 14 { bubmoreka [JOK
OQHOM MEPEMEHHOU https://m.edsoo.ru/7f419d08
3 VpaBuenus u HepaBeHCTBA. CHCTEMBI 14 i bubmmoreka [JOK
yPABHEHUI https://m.edsoo.ru/7f419d08
4 YpaBHeHns u HepaBeHcTBa. HepaBencraa 16 1 brbmorera [IOK
https://m.edsoo.ru/7f419d08
Bubmuoreka IJOK
5 O 16 1
Y https://m.edsoo.ru/7f419d08
Bubmmnoreka 1JOK
6 YucnoBeie mOCnEn0BaTENEHOC 15 1
DRI TR HIEADRATEIED https://m.edsoo.ru/7f419d08
. [ToBTOpenwne, 0000mIEHNE, CHCTEMATH3ATIN 2 i Bubmuoreka IJOK
3HAHUU https://m.edsoo.ru/7f419d08
OBILIEE KOJIMYECTBO HACOB I10O [TPOTPAMME 102 6 0
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INOYPOYUHOE ININIAHUPOBAHMUE

7 KITACC
Ko/iH4ecTBO 4acoB JJIeKTPOHHbIE
Ne n/m Tema ypoka Konrpoiasnble | [IpakTHuYeckHe Aara tHppoBLIe
Bcero H3y4yeHHs1 | oOpa3zoBaTe/IbHbBIE
padoThI padoThI pecypek
1. [TorAaTHE panOHATEHOTO YK CIa |
, Apu(pmMeTHIECKHE TENCTBUA C i
| PAIMOHAIIEHEIMHU UM CIIAMH
2 Apu(pmernueckne IeHCTBUA C i
| PAIMOHAIIEHEIMH Y CIIAMH
A Apu(pmernueckne IeHCTBUA C {
' PALIMOHAIEHEIMH YU CIIAMH
c Apu(pmernyeckne 1eucTBUA C i
' PAIMOHAIEHEIMH THCIAMH
. Apupmernueckue IeiCTBUA C i
' PAIHOHAIEHEIMH Y CJIAMH
. CpaBHeHue, ynopsaI0 YMBaAHNE {
| PALIMOHAIEHEIX YHCEIT
o CpaBHeHME, yIOPAI0YMBAHUE i
' PAIHOHAILHEIX YHCEIT
5 CpaBHeHME, yIOPAI0YUBAHUE i
| PAIMOHALHEIX YHCEIT
0 Pemenue 0CHOBHEIX 3a71a4d Ha Ipoow, i

OPOLEHTEL U3 PEATLHON MPAKTUKHU

1.

Pemenue 0CHOBHEIX 3a71a4d Ha Ipoow,
OPOIEHTHl U3 PEATLHON MPAKTUKHI




Pemenue 0CHOBHEIX 3a71a4d Ha Ipo0w,

L2. MPOIIEHTHI U3 PEATLHON MTPAKTHKH
3 Pemenue 0CHOBHEBIX 3a/1ad HA Ipo 0w,
* MPOLIEHTEI U3 PEATLHON MPAKTUKH
14 [Tpu3Haky neTuMOCTH, PAa3I0IKEHU
' HAa MHOKUTEIHN HATYPATBHEIX YHCET
5 [Ipu3Haky neTuMOoCTH, Pa3I0KEeHU
' Ha MHOKHWTEIN HATYPAIBHBIX YHACEI
16 Peamsnsie 3aBucumoctu. [Ipamas u
' oOparHas mPOTIOPIHOHAIEHOCTH
17 Peamsnsie 3aBucumoctu. [Ipamas u
' oOparHas mpoTO PIHOHAILEHO CTH
2 Peamsnsie 3asucumoctu. [Ipsavas u
' oOparHas mPOTIOPIHOHATEHOCTH
i Peamsnere 3aBucumoctu. [Ipamas u
7 oOparHas mPOTIOPIHOHATIEHOCTH
o0 KouTtponpHas pabora mo Teme
' "Parmmonaneubeie aucaa”
21. bykBeHHBIE BEIpAKEHU A bubmorexa [JOK
https://m.edsoo.ru/7f4 1feec
22. Do pmynbl
23. Do pmynel
VYpaBuenue, nmpasuiia
24. mpeoOpa3oBaHus YPABHEHHA,
PABHOCHUIBHOCTE YPABHEHUN
Jlunennoe ypaBHEHHE C OHOU
25. OEPEMEHHOM, PENIEHNUE TUHEUHEIX

ypaBHEHUH




Jluneitnoe ypaBHEHHE C OTHOU

bubmioreka [JOK

26. NEPEMEHHON, PENIEHNE TMHENHBIX
. https://m.edsoo.ru/71420482
ypaBHEHHUH
Jlunelnoe ypaBHEHHE C OTHOU
27. OEPEMEHHON, PEMIEHNE TMHENHBIX
ypaBHEHUH
he Pemmenue 3amag ¢ mOMOTIBIO bubmioreka [JOK
ypaBHEHUN https://m.edsoo.ru/7f42064e
79, Pemenne 3amad ¢ mOMOTIIBIO bubmoreka [JOK
yPaBHEHUU https://m.edsoo.ru/7f420806
20, Pemenne 3amad ¢ mOMOTIIBIO bubmioreka [JOK
yPaBHEHUU https://m.edsoo.ru/7f4209a0
Al Pemenune 3amad ¢ mTOMOTIIBIO bubmioreka [JOK
ypaBHEHNH https://m.edsoo.ru/7f420e6e
1 Jlunennoe ypaBHEHHE C IBYMA bubmoreka [JOK
NEPEMEHHBIMU U €T0 Tpaduk https://m.edsoo.ru/7f427¢32
33. Koopaunara TO4kHM HA MPSIMOU bubmorera OK
https://m.edsoo.ru/7t41de76
34. YHucnoBeie mMpoOMEKYTKA bubmorera OK
https://m.edsoo.ru/7f4 1dff2
35. YHucnoBeie mMpoOMEKYTKA
6. Paccro ssHue Mexny IByMs TOUYKAMHA
KOOPIOUHATHOM MPAMOi
7 Paccro ssnue Mexny IByMs TOUYKAMUA
KOOPIOUHATHOM MIPAMOM
iy [TpamoyrosnpHas cucrema KOO pauHaT butmioreka [HOK
Ha IUI0CKOCTH https://m.edsoo.ru/7f41el6e
39. [IpamoyroneHas cucrema KOOpAuHAT bubmorexa IOK




Ha IIOCKOCTH

https://m.edsoo.ru/7f4 1e42a

10 [Tpumepsl rpauKoB, 3aJaHHEBIX Bubimoreka [JOK
dpopmynamMu https://m.edsoo.ru/7f41e8a8
a1 [Tpumeps! rpapukoB, 3aTaHHEIX bubmioreka [JOK
dpopmynamMu https://m.edsoo.ru/7f41ed80
4 [Tpumeps! rpapukoB, 3aTaHHEIX
popmynamu
" Yrenue rpaMKoB peanbHEIX bubmiorexa TIOK
3aBUCHUMOCTEH https://m.edsoo.ru/7f41ea24
m Urenue rpapmkoB pearbHBIX
3aBUCHUMOCTEH
bubmorexa [JOK
45. ITonarne Qynkumm hupﬂ:ffm.edﬂmi*uf?félleﬂ)ﬁ
46. I'pauk QpyHKIMMN
. . bubmoreka [JOK
47. CroucrBa (PyHKIIAM hupg:ﬁm.adﬂmi*uf?fﬁllfﬂ?g
. . Bubmioreka IJOK
48. CpoiicTBa (PyHKIMH hupa:ﬁm.ads;mi*u!?féllflfe
. bubmoreka [JOK
49. Jhmeinas pynkims hupg:ﬁm.eds;mi*uf?fﬁﬁ?%2
. bubmorexa [JOK
50. JInnennas QyHKImsa hupﬂ:ﬁm.ads;mT}_.Iruf?f-le?-ﬂll 2
- [Tocrpoenue rpaduka THHEHHOM bubmiorexa TIOK
(pyHKIIH https://m.edsoo.ru/7f426d1e
5 [TocTpoenne rpaduka JMHENHON
pynxrm
53. I'padux pysximm y =|x|
54. I'paduk pynkimm y =|x|




KouTtpompHas paboTa mo Teme

bubmioreka [JOK

> "Koopmunare! u rpapuku. Oynkimn' https://m.edsoo.ru/7f41f50a
56 [Tepemennsie. [lomyctumeie 3HaueHUs
IEPEMEHHBIX
[TpeoOpa3zoBanue OyKBEHHBIX
57. BEIPA’K CHHI, PACKPBITHE CKOOOK M bubmorexa [JOK
https://m.edsoo.ru/7f4 1fafa
MPUBEIEHNE 010 0HBIX CTAraeMBIX
[TpeoOpa3zoBanue OyKBEHHBIX
58. BEIPAIK CHHI, PACKPBITHE CKOOOK M bubmorexa [JOK
PHBEEEHE TOOBHEX CIATACMELX https://m.edsoo.ru/7t41{d70
[TpeoOpa3zoBanme OyKBEHHBIX
59. BBEIPAKEHUI, PACKPBITHE CKOOOK U
MPUBEIEHUE 010 0HBIX CTAraeMBIX
[TpeoOpazoBanme OyKBEHHBIX
60. BEIPAKCHHH, PACKPBITHE CKOOOK M
MPUBEIECHNE TOI00HEBIX CTAraeMBIX
61 Crenens ¢ HATYPaIbLHEIM bubmoreka [JOK
[moKasarenem https://m.edsoo.ru/7f421 1de
> CremneHs ¢ HaTypaIbHBIM bubmoreka [JOK
moKa3areiem https://m.edsoo.ru/7f421382
3 Cremnens ¢ HATYPATEHBIM bubmoreka [JOK
MOKa3areieM https://m.edsoo.ru/7f42154e
) Crenens C HATYPATBHEIM bubmorexa [JOK
* moKasarejaem https://m.edsoo.ru/7t4218be
65 Crenens C HATYPATBEHBIM
MOKA3aTENEM
66 CBOICTBA CTEMEHN C HATYPATbHBIM bubmioreka [JOK

[MOKA3dTCIICM

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




(CBOMCTBA CTEMEHN C HATYPATLHBIM

bubmioreka [JOK

67.
[MOKa3arenem https://m.edsoo.ru/7f42154e
- (CBOMCTBA CTEMEHN C HATYPATBHBIM bubmoreka IJOK
* [MOKa3areiaeMm https://m.edsoo.ru/7f4218be
bubmioreka [JOK
69. MHuoro4j1eHbI
https://m.edsoo.ru/7t42276e
bubmioreka [JOK
70. MHuoro41eHBI nomoreka L
https://m.edsoo.ru/7t422930
- CnoxeHune, BEBIYUTAHUE, YMHOKEHHUE bubmorexa [JOK
| MHOTOYJICHOB https://m.edsoo.ru/7t422at?2
- CnosxeHue, BRIUNTAHUE, YMHO KEHUE bubmorexa [JOK
| MHOTO4WIEHOB https://m.edsoo.ru/7f422cc8
. CnoxeHune, BEBIYUTAHUE, YMHOKEHHUE bubmoreka [JOK
' MHOTOYWICHOB https://m.edsoo.ru/7{422fca
" CroxeHune, BEIYUTAHUE, YMHOKEHHUE bubmoreka [JOK
| MHOTO4IEHOB https://m.edsoo.ru/7f423182
7 Dopmymnel cOKpanIEHHOTO bubmoreka [JOK
' YMHO K E€HUSA https://m.edsoo.ru/7t42432a
26 Dopmyer COKpAIIEHHOTO bubmoreka [JOK
' YMHO K E€HUSA https://m.edsoo.ru/7t42464a
- DopmyEr COKpaNEHHOTO bubmoreka [JOK
| YMHO K E€HUA https://m.edsoo.ru/7f424¢12
- Dopmynsl COKpanIEHHOTO bubmoreka [JOK
' YMHO K ECHUA https://m.edsoo.ru/7{4241d2
20 Dopmyier COKpanEHHOTO bubmorera [JOK
| YMHO K CHHA https://m.edsoo.ru/7{4251d0
20 Paznoxenne MHOTO4YJIEHOB HA bubmioreka 1JOK

MHOKHUTCIIL

https://m.edsoo.ru/7{423312




- PaznosxeHne MHOTOWICHOB Ha bubmoreka [JOK
MHO KU TE TN https://m.edsoo.ru/7f4237fe
. Pa3noxenne MHOrO4JIEHOB HA bubmoreka [JOK
MHO KU TE TN https://m.edsoo.ru/7f4239de
- Pa3noxenne MHOrO4JIEHOB HA
MHO KU TE N
” KouTtpompHas pabora mo Teme
| "AnreOpanuecKue BEIpaXKeHus "
ot Jlunelnoe ypaBHEHHE C IBYMSA bubmoreka [IOK
HEPEMEHHBIMH U €T0 Tpaduk https://m.edsoo.ru/7f427e8a
- CucremMa IByX TUHENHBIX YPABHEHUH bubmoreka [JOK
C IBYMS IIEPEMEHHBIMH https://m.edsoo.ru/7f42836¢
- CucremMa IByX JTUHENHBIX YPABHEHUHN
C IBYMA ITEPEMEHHBIMHU
. Cucrema OByX TUHEHHBIX YPABHEHUM
C IBYMA ITEPEMEHHBIMH
20 Cucrema OByX JTMHEMHBIX YPABHEHUM
C IBYMA ITEPEMEHHBIMH
90. Pemenue cucrem ypaBHEHUI bubmorexa [JOK
https://m.edsoo.ru/7f4284de
91. Pemenue cucrem ypaBHEHUI bubmorera OK
https://m.edsoo.ru/7t42865a
92. Pemenue cucrem ypaBHeHUN bubmorexa [JOK
https://m.edsoo.ru/7f4287d6
93. Pemenue cucrem ypaBHeHUN
9. Pemenue cucrem ypaBHEHUH
o5 KouTtpompHas paboTa mo Teme Bbubmiorexa [JOK

"Jlunenneie ypaBHeHus"

https://m.edsoo.ru/7t421044




o6 HrToroeas koHTpoBHAs padoTa / { bubmoreka [JOK
| Beepoccuiickas mposepouHas padota https://m.edsoo.ru/7f429c6c¢
[ToBTOpEHNE OCHOBHEIX MOHATUH U
97. METOJOB Kypca 7 kiracca, 00o0mienmue 1
3HAHUU
[ToBTOpEHNE OCHOBHEIX MOHATUN U
98 METO IOB Kypca 7 kimacca, 00o0menue | Bubmrorexa [TOK
| DBIP ’ https://m. edsoo.ru/7£42932
3HAHUI
[ToBTOpEHNE OCHOBHEIX MOHATHH U
bubmioreka [JOK
99, METO OB Kypca 7 kiacca, 00o0mieHue |
. https://m.edsoo.ru/7t42a0e0
3HAHUI
[ToBTOpEHNE OCHOBHEIX MOHATHH U
100. METO OB Kypca 7 kiracca, o0o0mienmue 1
3HAHUU
[ToBTOpEHNE OCHOBHEIX MOHATHUH U
101 METO IOB Kypca 7 kimacca, 00o0mienue | Bubmrorexa [TOK
' ~ P ’ https://m.edsoo.ru/7f42a27a
3HAHUI
[ToBTOpEHNE OCHOBHEIX MOHATUH U
bubmioreka [JOK
102. METOJOB Kypca 7 kiracca, 00o0mienmue 1
. https://m.edsoo.ru/7t42a900
3HAHUI
OBIIEE KOJIMYECTBO HACOB IIO 100

[TPOTPAMME




8 KUITACC

KoJinyecTBO 4acoB DIeKTPOHHBbIE
aTra nup poBbIe
Ne i/mx Tema ypoka KonrpoasHsie | IlpakTHyeckHe A bp
Beero H3y4yeHHs1 | oOpa3oBare/ibHbIE
padoThI padoThI
pecypcehl
1. Anrebpanueckas apo0Os 1 bubmorera OK
https://m.edsoo.ru/7t430382
JlomycTuMeIe 3HAYEHUS TEPEMEHHBIX,
2. BXOANINX B ayredpandeckue 1
BBEIPAKEHU A
JlomycTuMbIe 3HAYEHU S NEPEMEHHBIX,
3. BXOIANINX B areOpandeckue 1
BBEIPAKEHU A
4 OCHOBHOE€ CBOWCTBO are€OpPanmIecKoi { bubmoreka IJOK
* apoom https://m.edsoo.ru/7f4308e6
- bub OK
5. Cokpamienue apo0oei | nomorexa 1
https://m.edsoo.ru/7f430a8a
Bbubmioreka [JOK
6. Coxpamnienue apoOei |
KPATerie Apoben https://m.edsoo.ru/7t430f44
7. Cokpanienue apooeit 1 Bubmrorexa [TOK
https://m.edsoo.ru/71430144
o CnoeHne, BRIYUTAHUE, YMHOKEHUE { bubmorexa [JOK
* W neneHue anredpangeckux mpooei https://m.edsoo.ru/7f43128¢
0 CnoeHue, BRIYUTAHUE, YMHOKEHUE { bubmoreka ITOK
* W neneHue anre0Opangeckux npooei https://miedsoo.ru/7f4315¢0
10 CrokeHue, BBIIUTAHUE, YMHOKECHHUE i bubtmorexa IJOK
* W JeneHue anreOpangeckux apooei https://m.edsoo.ru/7f4318¢c2




CnosxeHue, BBIYUTAHUE, YMHOKEHHUE

bubmioreka [JOK

L. W neneHue anre0Opangeckux npooei https://m.edsoo.ru/7f431a2()
0 [TpeoOpazoBanme BEIpaKeHNN, Bbubmioreka [JOK
CoIepKammx anredpandaeckue apoomu https://m.edsoo.ru/7f43259¢
3 [TpeoOpazoBanme BEIpaKEHNH, bubmoreka [JOK
CoIepKammx anredpandaeckue apoomu https://m.edsoo.ru/7f432736
" [IpeoOpazoBanme BEIpaKeHNH, bubmoreka [JOK
cozepanmx aaredpandeckue apoom https://m.edsoo.ru/7f432736
5 Konrpompuas paboTa mo Teme Bubmioreka [JOK
" AnreOpangeckas 1poOp" https://m.edsoo.ru/7f431d36
. bubmoreka [JOK
10| Kpazparstii kopers 13 e hlmf-:.:ffm.adgmi*u!?f-fLZd-flSZ
17. [Torarue 00 upparMOHAIEHOM YHCIIE bubmorexa [JOK
https://m.edsoo.ru/7f42eaaa
e JlecaTraHbIe TPUOTIKEH I
UPPALMOHATBHBIX YHCEIT
0. JlecaTnanbIe MPUOTKEH M
UPPALMOHATBHBIX YU CEIT
20. JIeCTBUTEIBHBIC YUCTIA
21. CpaBHEHME NEVCTBUTEIBHEIX YU CEI
22. CpaBHEHME IENCTBUTEIBHEIX YU CEIT
2y Apupmernyeckuil KBaAPATHBIN
KOPEHb
24. Ypapuenue Buga x2 =a
05 CBoiicTBa apu(PMETHIECKUX budtmioreka LJOK
KBAOPATHBIX KOPHEHN https://m.edsoo.ru/7142d862
o6 CBouCTBa apu(PMETHIECKNX butmoreka [TOK

KBAAPATHBIX KOPHEHN

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




[TpeoOpazoBanme YMCIOBEIX

bubmioreka [JOK

27. BBRIPAKEHNUH, COIEPKAMTUX
https://m.edsoo.ru/7t42dd26
KBAaJPaTHBIE KOPHH
[IpeobpazoBanne 4uCIOBEIX
28 BBIPAKEHNUH, COOEPHKANINX bubmzoreia [{OK
| P » COAEPHRAL https://m.edsoo.ru/7f42ded4
KBaJPaTHBIE KOPHU
[TpeoOpazoBanne YMCIOBBIX
29 BEIPAKEHUH, COIEPHKAMINX bubmorexa [JOK
| P > COATPA https://m.edsoo.ru/7f42e0be
KBAaJIPaTHBIE KOPHU
[TpeoOpazoBanue YMCIOBBIX
- bubmioreka [JOK
30. BEIPAKCHWUH, COOCPKAIIHX
https://m.edsoo.ru/7f42e262
KBAJPATHBIE KOPHU
bubmioreka [JOK
31. K
APATHOEC YPABHEHHE https://m.edsoo.ru/7f42eela
bubmioreka [JOK
32. Hemomnoe kBaaparHoe ypaBHEHNE
https://m.edsoo.ru/7f42eela
33 Henomnoe kBagparHoe ypaBHEHHE brbmorexa [OK
* P P https://m.edsoo.ru/7f42eela
34 Dopmyna KOpHEN KBAAPATHOTO bubmoreka [JOK
* YPaBHEHUA https://m.edsoo.ru/7f42f158
15 dopmyia KOpHEH KBATPATHOTO bubmoreka [JOK
* YPaBHEHUA https://m.edsoo.ru/7f42f316
26 dopmysia KOpHEN KBATPATHOTO bubmoreka [JOK
' ypaBHEHUA https://m.edsoo.ru/7f42f5a4
37. Teopema Buera nEmorera IOK
https://miedsoo.ru/7f42fef(
38. Teopema Buera e o

https://m.edsoo.ru/7f430076




19 Pemenne ypaBHEHMIH, CBOIANIMXCS K bubmoreka [JOK
KBaJpPaTHEIM https://m.edsoo.ru/7t43c542
40 Pemenne ypaBHeHui, CBOOAMIMXCS K bubmoreka [JOK
KBaJpPaTHEIM https://m.edsoo.ru/7t43c3d0
n [Tpocreiinmme apoOHO-parnOHATLHEIE bubmoreka [JOK
YPaBHEHUA https://m.edsoo.ru/7f4328c6
4 [Tpocreiinme npoOHO-parnOHATLHEIE bubmoreka [JOK
ypaBHEHUA https://m.edsoo.ru/7f432bb6e
43 Pemrenne TeKCTOBEIX 3a1ad C bubmoreka [IOK
MOMOTIEIO KBAOPATHRIX YPABHEHUM https://m.edsoo.ru/7f42f75¢
4 Pemienne TEKCTOBEIX 3a1a4d C bubmioreka IJOK
MOMOTIEIO KBAOPATHRIX YPABHEHUM https://m.edsoo.ru/7f42f8f6
45 Konrpompnas paboTa mo Teme bubmoreka [JOK
"KBanparneie ypaBuenus" https://m.edsoo.ru/7f4301f2
46. KBagpatHeii TpéxdsieH
47. KBagpaTHbIil TpEXUIeH
4%, Pasznoxkenne kBaaparHoro TpéxdaeHa bubmoreka [JOK
Ha MHOKHTEIIH https://m.edsoo.ru/7f42fd38
49. Pasznoxkenue kBaaparHoro TpéxuieHa bubmoreka [JOK
HAa MHOKHUTEIH https://m.edsoo.ru/7142{d38
JluneitHoe ypaBHEHUE C IBYMS
50 MEPEMEHHEIMH, €T0 rpa(uK,
MPUMEPEI PENIEHU S YPABHEHUH B
LIEIBIX YHCIIaxX
JluneitHoe ypaBHEHHNE C IBYMS
51 NEPEMEHHBIMU, €T0 rpaduk,

IPUMEPEI PENIEHUS YPABHEHUH B
LIEJIBIX YHUCIax




52.

JluneitHoe ypaBHEHUNE C IBYMS
MEPEMEHHBIMH, €T0 Tpa(uK,
IPUMEPEI PENIEHUS YPABHEHUH B
LETBIX YUCTIAX

53.

Pemenne cucrem OByX JTMHEWHBIX
YPaBHEHUI € IBYMS MEPEMEHHBIMHU

54.

Penienue cucrem IByX JIMHEUHBIX
ypaBHEHUH C ABYMS ITEPEMEHHBIMU

55.

Pemienne cucrem OByX JIMHEUHBIX
ypaBHEHUI C ABYMSI TEPEMEHHBIMHA

56.

[Tpumeprr pemennsa cucrem
HEITMHEUHBIX YPABHEHUH C IBYM
MEPEMEHHBIMA

57.

58.

[Tpumeprr pemenns cucrem
HEMMHEWHBIX YPABHEHUH C IBYMA
MEPEMEHHBIMU

I'paduueckas nHTEpOpeTanys
YPaBHEHUS C ABYMS MEPEMEHHBIMU U
CHUCTEM JIMHENHBIX YPABHEHUH C
OBYMS MIEPEMEHHBIMH

bubmioreka [JOK
https://m.edsoo.ru/7t43d6d6

59.

I'paduueckas nHTEpOpeTanys
YPaBHEHUS C ABYMS MEPEMEHHBIMU U
CHUCTEM JIMHENHBIX YPABHEHUH C
OBYMS MIEPEMEHHBIMH

bubmioreka [JOK
https://m.edsoo.ru/71{43d6d6

60.

Pemrenmne TeKCTOBEIX 3a1a4 C
MOMOTIIEIO CUCTEM YPABHEHUI

61.

Pemenne TeKCTOBEIX 34744 C
MOMOTIIEIO CUCTEM YPABHEHUI




Pemenne TekCTOBBIX 3a0a4 C

62. -
MOMOIIBI0 CHCTEM YPABHEHUH
A YucnoBeie HEPABEHCTBA U UX
' CBOIICTBA
64 YucnoBeie HEPABEHCTBA U UX
' CBOMCTBA
65. HepaBencTBo ¢ 01HOM nepEMEHHOU
66 JluneitHeIE HEPABEHCTBA C OTHOM bubmorexa [JOK
* MEPEMEHHON U UX PENIEHUE https://m.edsoo.ru/7f42¢692
67 JluneitHeIE HEPABEHCTBA C OOHOM bubmoreka [JOK
' MEPEMEHHON U UX PENIEHUE https://m.edsoo.ru/7f42¢840
- JluneitHbIE HEPABEHCTBA C OQHOM
* MEPEMEHHON M UX PEIICHHE
60 CHUCTEMEBI IMHEMHBIX HEPABEHCTB C bubmorexa [JOK
' OTHOM IMTEPEMEHHOU U UX PEIIEHUE https://m.edsoo.ru/7f42cb88
0 CHUCTEMEBI IMHEMHBIX HEPABEHCTB C bubmorexa [JOK
' OTHOM IMTEPEMEHHOU U UX PEIIEHUE https://m.edsoo.ru/7f42cd2c
1 CHUCTEMBI IMHEUHBIX HEPABEHCTB C
* OHOM ITEPEMEHHON U UX PEIICHUE
N300pakenne pemenHus JIMHEHHOTO
Bbubmioreka [JOK
72. HEPABEHCTBA U UX CHUCTEM Ha
- = https://m.edsoo.ru/7142¢c9e4
JHUCIOBOH MPAMOU
N300parkenne pemenns JIMHEHHOTO
bubmioreka [JOK
73. HEPABEHCTBA U UX CUCTEM Ha
. 5 https://m.edsoo.ru/7f42¢9%e4
JUCIOBOM MPAMOH
Konrponpnas paboTa mo Temam
74. "Hepasencra. Cucremsr

ypaBHEHUH"




bubmioreka [JOK

75. [To e
HLATHE (YKL https://m.edsoo.ru/7f433¢12
6 O0macTe OTIpeneIeHuS U MHOKECTBO bubmoreka [JOK
' 3HAYEHUHN (PYHKIAN https://m.edsoo.ru/7f433d84
77. CrrocoOrr 3amanus () YHKIHA
78. I'padux ¢ yrxmm
79 CroiicTBa (pyHKIIMH, UX
' oToOpaxenue Ha rpapuke
20 Yrenue u nocTpoeHne rpapukoB
| pynkumit
a1 [Tpumepsr rpapukoB (PyHKIMH,
* OTPAKAIONINX PEATTEHBEIE MPOIIECCEI
O 1, OMMICHIBAIONINE MTPAMYIO U
29 . GYH;HH oo ;]J'I;I P . bubmioreka [JOK
* PATHYIO TPOTIOPIHO AL HEL https://m.edsoo.ru/7f434bbc
3aBUCUMOCTH, UX rpauku )
83. [Mumepboa
84. [MumepOoma bubmorera HOK
https://m.edsoo.ru/7f4343e2
bubmioreka [JOK
83. r VHKI] = Xx*
pacur ¢ ey == https://m.edsoo.ru/7t434572
@ ny=x2, yv=x3, y=VYX, y=
FREE Y ’/ / 4 Bbubmioreka [JOK
86. x|; Tpauueckoe pemieHue
- _ https://m.edsoo.ru/7t434d38
YPABHEHUM U CUCTEM YPABHEHUH
bubmioreka [JOK
87. CreneHs C 1EIBIM MOKAa3aTeIeM
https://m.edsoo.ru/7t4354a4
CranmaprHas 3a0ucCh 4MCaA.
ArAapT bubmoreka 1JOK
88. Pazmepsr 00BEKTOB OKPYIKAFOIIETO

Mupa (OT AJIEMEHTAPHBIX 9AaCTHIL 0

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




KOCMHUYECKHX 00LEKTOB),
ITUTETEHOCTE TPOIIECCOB B
OKPYKAIOMIEM MUPE

20 CBOHCTBA CTEIEHHU C LEIBEIM bubmoreka [JOK
moKa3zareJjiemM https://m.edsoo.ru/7f435648
%0 CBOHCTBA CTEIEHHU C LEIBEIM bubmioreka [JOK
[TOKa3aTeaemM https://m.edsoo.ru/7f435648
o1 CBOHCTBA CTENEHHU C 1ETBIM Bbubmoreka [IOK
moKazareJjiem https://m.edsoo.ru/7f435648
0 CBOMCTBA CTEMEHU C TEJIBIM bubmoreka [JOK
moKazareJjiem https://m.edsoo.ru/7f43599a
03 CBOMCTBA CTEIIEHU C TIEJIBIM bubmioreka [JOK
[TOKa3aTrejaemM https://m.edsoo.ru/7f435ed6
Konrpospnas paboTa mo Temam
9. "KBanparaeie kopuu. CreneHm. bubmorexa [JOK
. https://m.edsoo.ru/7t42ec80
KBagpaTtasril Tpexdaien” ;
[ToBTOpEHNE OCHOBHEIX NOHATHH U
o METOJ0B KYPCOB / U 8 KJIACCOB, bubmoreka [JOK
0000menne 3uanmii / Beepoccuiickas https://m.edsoo.ru/7f437 1aa
ITpOBEpOUHas padoTa
o6 Nrorosas kouTpobHas padora / bubmoreka [JOK
Bceepoccuiickas mposepodnas padbora https://m.edsoo.ru/7f434eb4
[ToBTOpEHIIE OCHOBHEBIX MOHATHH 1
97. METOJO0B KyPCOB / U 8 KJIACCOB,
0000mIeHne 3HaHu
[ToBTOpEHNE OCHOBHBIX MOHATHH U
bubmoreka [JOK
08. METOJ0B KYPCOB / U 8 KJIACCOB,

0000menne 3HaHUI

https://m.edsoo.ru/7143736¢




[ToBTOpEHIIE OCHOBHEBIX MOHATHH 1

bubmioreka [JOK

99. METOJO0B KyPCOB / U 8 KJIACCOB, |
. https://m.edsoo.ru/7t437510
0000mIeHne 3HaHu :
[ToBTOpEHNE OCHOBHEIX NOHATHH U
Bbubmioreka [JOK
100. METOJ0B KYPCOB 7 U 8 KJIACCOB, |
5 https://m.edsoo.ru/7f4376b4
0000menne 3HaHUI :
[ToBTOpEHNE OCHOBHBIX MOHATHH U
101 METOZIOB KYPCOB 7 1 8 KJIACCOB | bubmorera OK
' AOB KYPEOB 71 ’ https://m.edso0o.ru/7f436b88
0000mIenne 3HaHu
[ToBTOpEHNE OCHOBHEIX MOHATUH U
bubmioreka [JOK
102. METOJ0B KYPCOB / U 8 KJIACCOB, |
_ https://m.edsoo.ru/7t437858
0000mIeHNE 3HAHWH :
OBLIEE KOJITMYHECTBO HACOB I10 102

[TPOI'PAMME




9 KUITACC

KoJ/inuecTBO YacoB DIeKTPOHHBbIE
Ne HarTa nudppoBbIe
n/m Tema ypoxa Bcero Koutponnusie | HpakTuyeckue H3y4YeHHsl | oDpasoBaTe/ibHbIE
padoThI padoThI pecypek
PammonannHbIe dmcna,
| HUPPALMOHANEHBEIE YUCIA, KOHEUHBIE U |
OECKOHEUYHEIE NECATHUHBIE P00
MHO3KeCTBO OEHCTBUTEIBHBIX YHCEIL;
2 MEHCTBUTEIBHBLIE YHCITA KAK 1
OECKOHEUYHEIE NECATHUHBIE APOOHN
B3zaumu0 0 gHO3HAYHOE COOTBETCTBHE
A MEJKTY MHOKECTBOM JIEMCTBUTEIBHBIX i
qHCEI 1 MHOKECTBOM TOUEK
KOOPIOUHATHOM MIPAMO
CpaBHEeHME TENCTBUTEIBHBIX YHUCEIL,
4 apu(pMETHUECKNE TEHCTBUA C |
MEHCTBUTEIRHBEIMH YHCIIAMH
5 [TpubmmkEHHOE 3HAYEHNE BETUIHHEL, {
TOYHOCTE TTPHOTIKEHNA
6 OkpyrieHue yucen 1
7 OKpyriaeHue 4ucen |
o [Ipuknnka u OLEeHKa PE3YJILTATOB {
BBEIYM CJICHHUH
9 [Ipuknnka 1 OLEHKa Pe3yJILTATOB i
BBEIYH CJICHHUH
10 JIuneitnoe ypasHenue. Pemenne 1 bubmiorex LHOK




ypaBHEHMI, CBOIAMIMXCA K JIMHEHHBIM

https://m.edsoo.ru/7f43bt66

Jlunennoe ypaBuenue. Pemenne

1 ypPaBHEHUI, CBOIAMIMNXCA K JIMHEUHBIM
KBagparHoe ypaBHeHue. Pemenue
1 ypaﬂlfemﬁfi, :EUMMCH ; bubmorexa [JOK
https://m.edsoo.ru/7f43c542
KBAJAPAaTHBIM
KBagparHoe ypaBHeHue. Pemenue
13 ypaﬂlfemﬂfi, :]EE!,I[EH_II/II{CH y bubmoreka [JOK
https://m.edsoo.ru/7f43c542
KBAAPaTHBIM
14 bukBanparusie ypaBHEHNA bromorexa LIOK
https://m.edsoo.ru/7f43¢3d0
bubmioreka [JOK
15 bukBanparusie ypaBHEHUA
https://m.edsoo.ru/7f43¢3d0
[Tpumeps! pemenns ypaBHEHUH
16 TPETHEN U YETBEPTON CTENEHEN
pPa3I0kKEHNEM HA MHO KUTEIU
[Tpumeps! pemenns ypaBHEHUN
17 TPEThEN U YETBEPTON CTENEHEN
Pa3I0KECHUEM HA MHOKUTEIN
2 Pemenue mpo0OHO -panimoOHaTEHEIX bubmorexa [JOK
ypaBHEHUM https://m.edsoo.ru/7f43c9b6
19 Pemenue mpo0OHO -panimoOHaTEHEIX bubmoreka [JOK
ypaBHEHUM https://m.edsoo.ru/7f43c9b6
Pemenne TEKCTOBBIX 3a1ad
20 areOpanyecKuM METOI0M
"1 Pemenne TEKCTOBBIX 3a1ad
are0OpangecKuM METOI0M
22 Pemenne TEKCTOBBIX 3a1ad




areOpanyecKuM METOI0M

KouTtpompHas paboTa mo teme

23 y . o
PaBHEHUA C OOTHOWU MEPEMEHHOH
24 VYpaBHeHNE ¢ IBYMS HEPEMEHHBIMHU U bubmoreka [JOK
ero rpauxk https://m.edsoo.ru/7f43d0b4
VYpaBHeHue ¢ IByMs NEPEMEHHBIMU U bubmoreka [JOK
25 ero rpauxk https://m.edsoo.ru/7f43d0b4
CucremMa IBYX TUHENHBIX YPABHEHUH
26 C IBYMS IIEPEMEHHBIMH U €€ PEILIECHUE
Y CucremMa IBYX TUHENHBIX YPABHEHUH
C ABYMS IIEPEMEHHBIMHA U €€ PEIIECHHUE
CucremMa IBYX TUHEUHBIX YPABHEHUU
28 C IBYM: IIEPEMEHHBIMH U €€ PEILICHUE
Cucrema IByX TUHENHBIX YPABHEHUH
29 C IBYMSA IEPEMEHHBIMH U €€ PEIICHUE
Pemenue cucrem os ABHCHUI,
30 OHO U3 KOTOPBIX msl}i{xef};]zﬂ €, a Ipyroe bubmorera OK
. https://m.edsoo.ru/7f43d23a
— BTOPOU CTENEHU
Pemenue cucrem as ABHCHHI,
31 OHO M3 KOTOPBIX ﬂ}i{xef};]zﬂ €, a Ipyroe bubmorexa [JOK
__ mTOpO# CTemeny https://m.edsoo.ru/7t43d55a
Pemenune cucrem nOByX ypaBHEHUH,
32 OHO W3 KOTOPBIX TUHEUHOE, a4 JPYyroe
— BTOPOU CTEIMEHU
Pemenue cucrem nByX ypaBHEHUH,
33 OHO U3 KOTOPEIX JUHEHHOE, a4 JPYTrOe
— BTOPOU CTEIEHU
34 I'paduueckas naTepnperammsa




CHCTEMEI YPABHEHUH C JBYMS
IEPEMEHHBIMU

Pemmenue TekCTOBBIX 3amau

35
areOpanIecKuM CIrocodom
16 Pemmenue TekCTOBBIX 3amau
areOpanIecKuM CIrocodom
KouTtpompHas paboTa mo Teme
37 "Cucremsl ypapHEHUN"
HucnoBele HEPABEHCTBA U UX
58 CBOMCTBA
39 HucnoBele HEPABEHCTBA U UX bubmoreka [JOK
CBOMCTBA https://m.edsoo.ru/7f43ad5a
Jlunennele HEpaBEeHCTBA C OTHOU bubmoreka [JOK
40 NEPEMEHHOU U UX PELIEHUE https://m.edsoo.ru/7f43af08
JIunelHbIE HEPABEHCTBA C OTHOH bubmoreka [JOK
H NEPEMEHHOU U UX PELICHUE https://m.edsoo.ru/7f43af08
49 JIuneitHbIe HEPABEHCTBA C OJHOM bubmoreka [JOK
NEPEMEHHOU U UX PELICHUE https://m.edsoo.ru/7f43af08
CUCTEeMBI JIMHENHBIX HEPABEHCTB C
43 OTHOH NEPEMEHHOU U UX PEIIECHUE
CuCTEeMBI JIMHEMHBIX HEPABEHCTB C
4 OTHOU NEPEMEHHOU U UX PEHICHUE
45 CHCTEMI:I J]]f]HEfIHLiK HEPABEHCTB C
OHOHU IIEPEMEHHOU U UX PEILIECHUE
KBamparHbie HEpaBEHCTBA U UX Bubmroreka [JOK
46 peunieHme https://m.edsoo.ru/7f43b098
47 KBanparnsie HEPABEHCTBA U UX Bubmrorexa [TOK

perieHue

https://m.edsoo.ru/7{43b21e




KBanparHsie HEPABEHCTBA U UX

bubmioreka [JOK

48 pemeHue https://m.edsoo.ru/7f43b5a2
49 KBanparHeie HEPABEHCTBA U UX
penieHue
50 KBanparHeie HEPABEHCTBA U UX
penieHue
I'paduueckas nareprnperamms BuGmorexa LIOK
51 HEPABEHCTB U CUCTEM HEPABEHCTB C
https://m.edsoo.ru/7f43b098
OBYMsI TIEPEMEHHBIMH
I'padrueckas maTeprnperamps
52 HEPABEHCTB U CUCTEM HEPABEHCTB C
OB YMsI TIEPEMEHHBIMU
53 KouTtpompHas paboTa mo Teme
"HepaBenctBa"
54 Ksagparnuanas ¢pyakims, e€ rpaduk u bubmoreka [JOK
CBOMCTBA https://m.edsoo.ru/7f4396¢6
55 KBanparuunas (yHkius, €€ rpauk u bubmoreka [JOK
CBOMCTBA https://m.edsoo.ru/7f439842
56 Ksanparnunas GyHKims, e€ rpaguk u bubmoreka [JOK
CBOMCTBA https://m.edsoo.ru/7f4399b4
57 [Tapaboma, KOOPIUHATEI BEPUITHHEI bubmoreka [JOK
mapaboJIbl, 0Cb CAMMETPHH Mapado bt https://m.edsoo.ru/7f439eb4
5g [Tapa®osa, KOOpAUHATE BEPIIMHEI bubmoreka IJOK
mapaboTEL, OCH CHMMETPHH TTAPA00ITEI https://m.edsoo.ru/7f43a03a
59 [Tapa®osa, KOOpAUHATE BEPIIMHEI bubmorera [JOK
mapaboJIbl, 0Cb CUMMETPHH MapadoJIs! https://m.edsoo.ru/7f43alac
60 [Tapa®osa, KOOpIUHATE BEPIIMHEI bubmorera [JOK

mapaboJIbl, 0Cb CAMMETPHH Mapado bt

https://m.edsoo.ruf7t43a31e




[Tapa®osa, KOOpAUHATE BEPHIMHEI

bubmioreka [JOK

ol mapaboJIbl, 0Cb CAMMETPHH Mapado bt https://m.edsoo.ru/7f43a526
6 [Tapa®osa, KOOpAUHATE BEPIIMHEI
mapaboJIbl, 0Cb CUMMETPHH MapadoJIs!
63 I'paduxu pynxumii: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[x]
64 I'paduku pynkumii: y =kx, y = kx +
b, y=k/x, y=x3, y=vx, y=[x]
65 I'paduku pynaxumin: y =kx, y = kx +
b, y=k/x, y=x3, y=vx, y=[x]
66 I'paduku pynaxumin: y =kx, y = kx +
b, y=k/x, y=x3, y=vXx, y=|X|
7 I'paduxu pynxumin: y =kx, y = kx +
b, y=k/x, y=x3, y=vx, y=[x]
6 I'paduxn pynkumit: y =kx, y = kx +
b, y=k/x, y=x3, y=vx, y=[x]
60 KouTtpompHas pabora mo teme bubmoreka [JOK
"Oynkiyum'” https://m.edsoo.ru/7f43ab84
=0 [Tonate auCcI0BOM bubmoreka IJOK
MOCJIEI0BATEILHOCTH https://m.edsoo.ru/7t43eb6ch
3amaHue o CIeI0BaTeIbHOCTH
71 pzyppemmﬁ ;;G PMYIION U bubmorexa [JOK
dopymoit n-To wema https://m.edsoo.ru/7f43ebda
75 Apupmernueckas U reOMETPUIECKas bubmoreka [JOK
IPOTrPECCHU https://m.edsoo.ru/7f43ed7e
-3 Apudmernueckas U TeOMETPUIECKas bubmoreka [JOK
IPOrpecCcun https://m.edsoo.ru/71{43f3b4
74 dopmyiret n-ro wiena bubmorexa IJOK




apu(PMETHUECKON U TEOMETPUIECKOU
OPOTPECCUH, CYMMBI HEPBBIX N
4IIEHOB

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

75

Do pMynEL N-r0 WICHA
apu(PMETHUECKON U TEOMETPUIECKOU
OPOTPECCUH, CYMMBI HEPBBIX N
4IIEHOB

bubmioreka [JOK
https://m.edsoo.ru/7{43ef2¢

76

Do pMynEL N-r0 WICHA
apu(PMETHUECKON U TEOMETPUIECKOU
OPOTPECCUH, CYMMBI HEPBEIX N
4JIEHOB

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

77

@opMyIIEI N-TO WIEHA
apu(PMETHUECKON U TEOMETPUIECKOU
OPOTrPECCUI, CYMMEBI HEPBEIX N

QJICHOB

bubmioreka [JOK
https://m.edsoo.ru/7t43172e

78

@opMyIIEI N-TO WIEHA
apu(PMETHUECKON U TEOMETPUIECKOU
OPOTrPECCUI, CYMMEBI HEPBEIX N
4JIEHOB

bubmioreka [JOK
https://m.edsoo.ru/7t43f8al)

79

N3o0pakeHne wieHoB
apu(PMETHUECKON U TEOMETPUIECKOU
OPOTPECCUU TOUKAMH HA
KOOPIOUHATHOM TLUIOCKOCTH

80

N3o0pakeHne wieHoB
apu(PMETHUECKON U TEOMETPUIECKOU
OPOTPECCUU TOUKAMH HA
KOOPIOUHATHOM TLUIOCKOCTH

81

JIMHEeNHBIH U AKCITOHEHIAAIb HBIH
pocT




82

Cr0oKHBIE OPOIEHTEL

bubmioreka [JOK
https://m.edsoo.ru/743fe0e

83

CroKHBIE OPOIEHTEI

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

84

KouTtpompHas paboTa mo Teme
"UucnoBeIe MOCIEO0BATEIEHOCTH |

bubmioreka [JOK
https://m.edsoo.ru/7{4404f8

835

[ToTOpenue, 0000mIeHNE M
CHCTEeMaTH3alHug 3HAHWH. 3aIIuCh,
CpaBHEHUE, NEUCTBUA C
IEHCTBUTEILHEIMH YHCIIAMH,

YA CIOBAA MIPAMAas

86

87

[ToTOopenue, 0600mIeHUE N

cucremarnsanus 3HaHud. [IporenTsr,

OTHOWIEHHUS, ITPOIIOPLIUH

[ToTOpenue, 00600mIeHNE U
CHCTCMATH3AI A 3HAHHH.
Okpyraenue, TpudIMKEHNe, OTIeHKa

88

[ToTOopenue, 00600mIeHNE M
cucTeMaruzaiug 3Hanui. Pemmenume
TEKCTOBEIX 3a71a4 apu(PMETHIECKUM
crrocodom

bubmioreka [JOK
https://m.edsoo.ru/7{443b12

89

[ToTOpenue, 0000mIeHNE M
cucTeMaruzaiug 3HaHui. Pemmenne
TEKCTOBEIX 3a71a4 apU(PMETHUCCKHUM
crrocodom

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

20

[ToTOpenue, 0000mIeHNE M
cucTeMaruzaiug 3HaHui. Pemmenne
TEKCTOBEIX 3a71a4 apU(PMETHUCCKHUM
crrocodom

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




[ToTOopenue, 00600mIeHNE M
CUCTEMATH3AIINS 3HAHWI.

bubmioreka [JOK

= [TpeoOpazosanue anreOpangecKux https://m.edsoo.ru/7f444 1ca
BBIPAKEHUM, TOMYCTUMBIE 3HAYEHUA
[ToTOopenue, 00600mIeHNE M

92 CUCTEMATHU3AIIUA 3HAHHUH. bubmioreka IJOK
[TpeoOpazosanue anreOpangecKux https://m.edsoo.ru/7f444364
BBIPAKEHUM, TOMYCTUMBIE 3HAYEHUA
[ToTOpenue, 0000mIeHNE M

03 CUCTEMATHU3AIIUA 3HAHMH. bubmioreka I[JOK
[TpeoOpa3zosanue anredpandecKux https://m.edsoo.ru/7f4446f2
BBIPAK €HUM, TOMYCTUMBIE 3HAYEHU
[ToTOpenune, 00600mIeHNE N
CHCTEMATH3AIIHA 3HAHWH. bubmioreka I[JOK

. [TpeoOpazosanue anreOpangecKux https://m.edsoo.ru/7f444a94
BBIPAK €HUM, TOMYCTUMBIE 3HAYEHU
[ToTOpenune, 00600mIeHNE N

05 cucreMaru3anus 3HaHuin. OyHKImu: bubmorexa [JOK
MOCTPOEHNE, CBOMCTBA N3YUEHHBIX https://m.edsoo.ru/7t444¢56
(pyHKIIH
[ToTOpenue, 00600mIeHNE U

06 cucteMarn3anus 3HaHU. OYHKIMH: bubmioreka [JOK
MOCTPOEHNE, CBOMCTBA N3YUEHHBIX https://m.edsoo.ru/7f444144
(pyHKIIH
[ToTOpenue, 00600mIeHNE U

07 cucTeMaru3anusa 3HaHuin. OyHKImu: Bubmioreka [JOK
MOCTPOEHNE, CBOMCTBA N3YUEHHBIX https://m.edsoo.ru/7f44516a
(pyHKIIHIT

98 [TorTOpEeHne, 0000mIeHNE 1 bubmorexa [JOK




cucreMarn3anus 3HaHu. OyHKIMH:
IO CTPOEHUE, CBOMCTBA N3YUEHHBIX

(pyHKIIIIT

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

[ToTOpenue, 0000meHNE U

09 CHCTEMATH3aI[id 3HAHWH. { bubmoreka IJOK
I'paduueckoe pemenne ypaBHEHHN U https://m.edsoo.ru/7f445516
X CHCTEM
[ToTOpenue, 0000meHNE U
CHCTEMATHU3aI[ug 3HAHWH.

100 . 1
I'paduueckoe pemenne ypaBHEHUHN U
X CHCTEM

101 HtoroBas kOHTpoJbHAsA paboTa 1

100 000 GHjEHHE U CHCTEMATH3AI[UA i
3HAHWUH

OBILHEE KOJITUYECTBO HACOB I10 102

[TPOTPAMME
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NMPOBEPSEMBIE TPEBOBAHUSA K PE3VJIBTATAM OCBOEHUA
OCHOBHOWU OBPA3OBATEJLHOU IMTPOTPAMMBI

7 KUITACC

Kox
[IPOBepPsSIeMOro
pe3yiabTara

ITpoBepsieMble MpeAMeTHbIE Pe3YJILTAThI 0CBOCHHS OCHOBHOH
00pa30BaTe/IbHOH MPOrpaMMbI OCHOBHOI'O 0011Iero 00pa3oBaHHA

l

Yucma 1 BEIUHCIIEH U

1.1

BeImomHATE, coueras YCTHBIE 151 MUCEMEHHEIE HPUEMBEI,

apu(pmeTnyecKue qENCTBUS C PAMOHAIEHEIMA YHCIAMU

1.2

Haxogute  3HaueHMs  YUCIOBBIX  BBIPAKEHWI,  OPUMEHATH
pasHooOpasHeIe CrIoCOOB M MPUEMBI BEIYUCICHUS 3HAUEHUH OpPOOHBIX

BBEIPAKEHUM, CONEPKANINX OOBIKHOBEHHEBIE U IECATUYHEIE IPO0OU

1.3

1.4

[lepexoqute oOT omHOM (OpPMBI 3amMCH 4YUCET K JAPYrou
(mpeoOpa30BeIBATE  AECATHUUHYIO  ApoOB B OOBIKHOBEHHYIO,
OOBIKHOBEHHYI0 B JECATUYHYIO, B 4YACTHOCTH, B OECKOHEUHYIO

OECATUIHYIO IPOOh)

CpaBHUBATE ¥ YHOPAIOUUBATE PAIMOHAIEHBIE YUCIIA

1.5

OKpyradars umcia

1.6

BEIMOMHATE MPUKUAKY U OIEHKY PE3YIbTaTa BBIUUCICHUM, OIEHKY
3HAUEHUM  UYMCIOBBIX BBIPAKEHWN. BBIMOMHATE  AEUCTBUA  CO

CTCIICHAMH C HATYPAJIbHBIMH IMOKA3aTCIIAMHA

1.7

HpHMEHHT b MPHU3HAKH JOJCIMMOCTH, Pa3JIOKCHHE Hd MHOMKHUTCIH

HATYPAJIbHBIX YU CEN

1.8

Pemare  mpakTHKO-OPMEHTHMPOBAHHEIE  3a0a4i,  CBA3AHHBIE  C
OTHOLIEHUEM BEJIMYMH, HPOIIO PHHUOHATBHOCTEIO BEJIMYNH,
MPOIIEHTAMU, MWHTEPIOPETUPOBATE PE3YJIbTATEL PEIIEHUd 3aaad ¢
yIETOM OTPAHUYEHUI, CBA3AHHBIX CO CBOMCTBAMH PACCMATPHUBAEMBIX

00BLEKTOB

Ausre0dpandecKkue BeIPaKEeHUA

2.1

Hcnmomp30Bare anreOpandeckyro - TEPMHUHOTOTHIO /M C5/CUMBOIHKY,

IPUMEHATE €€ B IIPOIIECCE 0CBOEHUS YueOHOTO MATEpHaTa




Haxonute 3HaueHus OYKBEHHBIX BBIPAKEHMII HOpPHU  3a0aHHBIX

=2 3HAUYEHUAX NEPEMEHHBIX
) 3 BrimomHATE nOpeoOpazoBaHUsA [EA0TO BEIPAKEHUSA B MHOTOWIEH
| IPUBEACHUEM NOJOOHBIX CIATAEMBIX, PACKPEITHEM CKOOOK
BEIMOMHATE YMHOKEHUE OJHOWICHA HA MHOTOYJIEH M MHOTOYIEHA HA
2.4 MHOTOYJIEH, IPUMEHATH (POPMYJBI KBagpara CyYMMBI W KBajapara
pasHOCTH
OCymecTBAATh Pa3a0KEHUE MHOTOWIEHOB HA MHOKHUTEIN C MOMOIIBIO
2.5 BEIHECEHUA 34 CKOOKM 00MIET0 MHOKUTENSA, TPYIITUPOBKH CIATAEMBIX,
MPUMEHEHUS (POPMYJI COKPANIEHHOTO YMHOKEHHA
> [TpumensaTs nmpeoOpazoBaHMA MHOTOUIEHOB IS PEIIEHUA Pa3IMIHBIX
* 347449 U3 MATEMATHKH, CMEKHBIX TPEAMETOB, U3 PEATTbHON MPAKTHUKHU
” Mcnmomp30Bare CBOMCTBA CTEMEHEN C HATYPAIBHBIMM MOKA3aTEISIMHU
* 71 IpeoOpa30BaHUA BEIPAKEHUI
3 YpaBHeHUsA U HEPABEHCTBA
Pemarr muHeEHHBIE ypaBHEHUA C OJHOM TIEPEMEHHOM, HPUMEHSA
3.1 MpaBUJIA MEPEX0aa OT UCXOTHOTO YPABHEHUA K PABHOCHIIBHOMY EMY.
[TpoBepATs, ABIAECTCS M YHUCIO KOPHEM YPABHEHU S
2 [Ipumenars rpaduueckue METOOEI IPH  PEMIEHUHA  JIMHEUHBIX
* VPABHEHUH U UX CUCTEM
- [Tonbupare mpuMepsl nap 4ucen, ABAIMINXCS PEIICHUEM JTUHEHHOTO
* YPaBHEHU:A C IBYM: ITIEPEMEHHBIMHA
CTpouTE B KOOPOMHATHOM MJIOCKOCTH Ipa()uK JMHENHOTO YPABHEHUS C
3.4 OBYMs IEPEMEHHBIMH; MOJB3YACH TPAPUKOM, NMPUBOIUTH IMPUMEPHI
pPELIEHNs YPABHEHHA
2 s Pemars cuCTEMBI ABYX TUHEMHEIX YPABHEHUU C ABYM:A IMEPEMEHHEBIMU,
* B TOM YHCJIE TPA(PUUIECKH
CoCTaBmATe M pemars JUHEMHOE YPABHEHUE WM CUCTEMY JIMHENHBIX
3.6 YPABHEHUH IO YCIOBUIO 3a0a4M, HHTEPIPETUPOBATH B COOTBETCTBUHM C
KOHTEKCTOM 3a4a491 HOJYYEHHBIN Pe3yJIbTAT
4 Koopmunartse! u rpapuku. OyHkimmn
N300paxkare HAa KOOPOUHATHOM MPAMOMTOUKIL, “COOTBETCTBYIONINE
4.1 3a0aHHBIM KOOpAWHATAM, “JIY4H, OTPE3KH, 'HHTEPBAJILI, ' 3dIICHIBATH

YHUCIIOBBIE MPOMEKYTKH HA anreOpangeCckoM A3bIKE




4.2

OrmeuaTts B KOOPAWHATHOM MIAOCKOCTH TOUKH MO 3aJaHHBIM

KOOpOUuHaTaM

4.3

Crpouts rpapukn miHenHbIX (QpyHkimi. Crpouts rpauk (PyHKIMH Y

= [x]

4.4

OnuceBaTh ¢ NOMONIBI (DYHKIMHA W3BECTHBIE 3ABUCUMOCTH MEKIY
BEIUYUHAMU: CKOpPOCTh, BpPEMsA, PACCTOSHUE, II€HY, KOJIMYECTBO,

CTOUMOCTB, HPOU3BOIUTEIBHOCTE, BpeMs, 00BEM padOTHI

4.5

HaxonuTe 3Hauenue (yHKIIMHU MO 3HAYEHUIO €€ apryMeHTa

4.6

[Tonumare rpaduueckmii  cmocod MNPEOCTABICHUS W AHAIN3A
MH(POpPMAIIUHM, M3BJIEKATH M WHTEPIPETUPOBATE WHPOPMAIMIO U3

rpappmkOB pEATEHBIX MPOLIECCOB U 3aBUCUMOCTEN

8 KUITIACC

Koxa
[pOBepPAEMOro
pe3yibTaTa

ITpoBepsieMble NpeAMeTHbIE Pe3YJIbLTAThI 0CBOCHHS OCHOBHOM
00pa30BaTe/IbHOH MPOrpaMMbI OCHOBHOI'O 0011Iero 00pa3oBaHHA

1

1.1

Yuca ¥ BEIUHCIIEHHU

Mcmons30BaTh HadaJILHBIE IPEaCTABICHU S 0 MHO KECTBE
OEUCTBUTEIBHBIX YUCEN VI CPABHEHMS, OKPYTJIEHUS U BBHIUMCIECHUH,
n300pakare MOEUCTBUTEILHBIE UNCIA TOYKAMHM HA KOOPAWHATHOU

IPAMOU

1.2

[Ipumenars nongarue apuMETHIECKOr0  KBAAPATHOTO  KOPHA,
HAXOJWUTh KBAAPATHBIE KOPHHU, HCHOJB3YA MPH HEOOXOZUMOCTH
KaIbKYAATOP, BEIMIOJIHATE MPE0OPa30BaHNUA BRIPAKEHUI, COAEPKAIINX

KBAJIPATHBIE KOPHH, UCHOJB3YSA CBOUCTBA KOPHEHN

1.3

Mcmmonez0Bare 3amucu  OOJMBHIMX W MAJIBIX YHCEI C  ITOMOIIBIO

OEeCATUUHEIX ApoOen u crenenent uncaa 10

AureOpandeckue BeIPakKeHUA

2.1

[IpuMmeHATE DOHATHE CTENEHU C LEABIM IOKA3aTEIEM, BBIMOJIHATE
npeoOpazoBaHUsl BBIPAKEHUN, CONEPKANMX CTENEHU C TEIBIM

[TOKA3dTECICEM

2.2

BEIMOMHATE  TOXKOECTBEHHBIE -, MPEOOPA30BAHNS -/ PAIMOHAIbHBIX

BEIDAKEHUIT HA OCHOBE MPABWJI AEHCTBHI OHAT > MHOTOWIEHAMH U




anredOpangecKnuMu apoosamm

2.3

PackiageiBaTe KBAAPATHBIN TPEXYIEH HA MHOKHUTEIN

2.4

[Tpumensars npeoOpazoBaHus BBIPAKEHWM I8 PEMICHUS Pa3TUYHBIX

347044 U3 MATEMATHKH, CMEKHBIX IIPEAMETOB, U3 PEATBHOMN IMTPAKTUKH

YpaBHeHUS 1 HEPABEHCTBA

3.1

Pemarr mmHeWHBIE, KBAAPATHBIE YPABHEHUS W PAIMOHAILHBIE
YPABHEHHUS, CBOIANIMECS K HUM, CUCTEMBI OBYX YPABHEHUH C ABYMA

[ICPCMCHHEBIMH

3.2

[TpoBooutrs mpocTelme UCCIAETOBAHUA YPABHEHUM W CHUCTEM
YypAaBHEHHUM, B TOM 4UCI€ C OPUMEHEHHEM TrpadUuecKux
MPEACTABICHUN (YCTAHABINBATE, UMEET JIM YPABHEHUE WIH CHUCTEMA

YPABHEHUM PEIIEHUA, €CITH UMEET, TO CKOIBKO, U TPOUEE)

3.3

[lepexomute oT cmoBecHOM  (OPMYIMPOBKM  3amadn K €€
anreOpangeckol MOJEIN C MOMONIBI0 COCTABJICHUS YPABHEHUSA WIIH
CUCTEMBI  YPAaBHEHWIl, WHTEPIPETUPOBATE B  COOTBETCTBHHU C

KOHTEKCTOM 3a4a491 HOJYYEHHBIN Pe3yJIbTAT

3.4

[TpuMmeHATE CBOMCTBA YMCIIOBEIX HEPABEHCTB A CPABHEHMS, OICHKHU,
pemaTs TUHENHBIE HEPABEHCTBA C OJTHOW MEPEMEHHON M UX CHCTEMEL,
oaBaTh  Trpa)MYECKyrd  WUIOCTPAlMI0  MHOKECTBA  PEHIEHUH

HCPABCHCTBA, CHCTCMbBI HCPABCHCTB

OyHKIMH

4.1

[Tonumate u ucHoMB30BaTh (PYHKIMOHANBHBIE HOHATHUA W A3BIK
(TEpMHHEBEI, CHUMBOJMYECKHE O003HAUECHUA), OINPEACHATE 3HAUCHUE
(QVHKIMU [0 3HAYEHWIO APTYMEHTA, OMPEAEIATH CBOMCTBA (PYHKIAU

o e€ rpaduky

4.2

Ctpouts rpauky IEMEHTAPHEIX (DYHKIINNA BUA:

y=k/x

kix

, ¥y =x%, y = x3 y = |x|, omACEIBATE CBOMCTBA UHCIHOBON PPYHKIIUM 1O €€

rpaduky




9 KUITACC

Koxa
IPORBepPsSIeMOro
pe3yabTara

ITpoBepsieMble NpeAMeTHbIE Pe3YJIbLTAThI 0CBOCHHS OCHOBHOM
00pa30BaTe/IbHOH MPOrpaMMbI OCHOBHOI'O 0011Iero 00pa3oBaHHA

1

Yuca ¥ BEIUHCIIEHHU

1.1

CpaBHMBATE M yHOPANOYMBATH PANMOHAIBHEIE W HPPALMOHAILHBIE

qUCTA

1.2

BeimomHaTe apudpmernueckrue IeUCTBUA C PAMOHAIBHBIMU YU CIIAMMU,
COueTas YCTHBIE M MUCBMEHHBIE MPUEMBI, BBIMOJHATE BBIUMCICHUA C

HpPpalHOHaIEHEIMH YK CITAMH

1.3

HaxonuTe 3Ha4eHUS CTEIEHEH C LENBIMM IMOKA3aTEIsAMH W KOPHEH,

BEIYHCIIATE 3HAUYCHHA YHCIIOBEIX BHPHH{E‘I-H{FI

1.4

OKpyTIIATE OEUCTBUTEIBHEIE YHCIA, BEIITOJIHATE MPUKUIKY PE3yJIbTATa

BBIYHCIIEHUH, OIIEHKY YU CIOBBIX BEIPAKEHUH

YpaBuenus 1 HEpaBEHCTBA

2.1

2.2

Pemare wmHENHBIE W KBAAPAaTHBIE YPABHEHUA, YPaBHEHMI,

CBOIANIMECA K HUIM, OPOCTEUIINE AP0OHO-pallMOHATBHEIE YPABHEHMA

Pemars cucTeMsl AByX JTMHEWHEBIX YPABHEHUH C ABYMS IMEPEMEHHBIMHU
U CUCTEMEI JBYX YPABHEHMM, B KOTOPBIX OJHO YPABHEHUE HE SABJIACTCS

JIMHEHHBIM

2.3

Pemare TeKCTOBBIE 3amaunt aJreOdpandeckum CrocoOOM C MOMOIIBIO
COCTABJICHUS YPABHEHUs WIU CUCTEMBEI IOBYX YPABHEHUH C JBYMA

[MEPEMCHHBIMH

2.4

[TpoBogutrs mpocTelme WUCCAENOBAHUSA YPABHEHUHM U CHUCTEM
ypPaBHEHWI, B TOM UHUCJIE€ C OPUMEHEHHMEM TrpaUuecKux
MPENCTABICHUN (HAIIPUMED, YCTAHABINBATEL, UMEET JIU YPABHEHUE WIH

CHUCTEMA YPABHEHUM PENIEHUSA, ECITH UMEET, TO CKOJIBKO )

2.5

Pemarr  1MHENHBIE  HEPABEHCTBA, KBAOPATHBIE  HEPABEHCTBA,
M300pakaTe pPEIICHNE HEPABEHCTB HA YMCIOBOM HPAMOM, 3aIMCHIBATH

PEIICHHUEC C ITOMOMIBIO CHMBOJIOB

2.6

Pemate CHCTEMBI JTHHEHHBIX HCPABEHCTB,+ CHCTEMEI ' HCPABEHCTB,

BKJTFOYAIONINE KBAIPATHOE HEPABEHCTBO,. .M300PAKATE - PCIHICHUE




CUCTEMBI HEPABEHCTB HA YMUCIOBOM IPAMOM, 3AMMCHEIBATH PEIIEHUE C

[MOMOIIBH CUMBOJIOB

2.7

Mcnomp30BaTe HEPABEHCTBA IIPU PELLIEHUU PA3IMYHBIX 347144

OyHKIMHN

3.1

PacmosnaBate  (pyHKnum — u3ydeHHBIX  BUAOB.  [loka3eiBars
CXEMATHUUYECKH PACIOJIOKEHNE HA KOOPAUHATHON IIIOCKOCTH Tpa(uKOB
¢yakmmi Buga: y=kx, y=kx+b, y=~k/x, y=ax?+bx+c, B 3aBUCUMOCTH OT

3HAYEHUM KOS(P(PUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIWI

3.2

[TokaspiBaTe CXE€MATHUYECKH  PACIIOJIOKEHHME HA  KOOPAWHATHOU
MJI0CKOCTH rpaukoB (PyHKIUM BUAA Y = YX, ¥ = |[X| U ONUCEIBATEH

CBOMCTBA (PyHKUIMI

3.3

Crpouts u wu300paxkare CXEMAaTHYECKH TpapuKu KBaapaTUYHBIX
(YHKIMH, OIMMCHIBATE CBOMCTBA KBAAPATHYHBIX (PYHKIMH 0O HX

rpajgukam

3.4

Pacmo3naBate kBaapatuunyio (yHKOUIO 10 (OpMyle, MNPUBOIUTE
IPUMEPEl KBAAPATUYIHEIX (DYHKIMHU W3 pearbHOM KU3HM, (PHU3UKH,

T€OMETPHUH

4.1

Apudmernueckas ¥ TeOMETPUUECKAS TPOTPECCUU

Pacmo3naBare apu()METHIECKYI0O U TEOMETPUYECKYIO ITPOTPECCUH TTPH

Pa3HBIX CIoCco0ax 3aganus

4.2

BEIMOMHATE BBIUMCIEHUS C MCHNOJIB30BaHUEM (POPMYSI N-TO WIEHA
apU(PMETHIECKON M TEOMETPHUUECKON HPOTPECCUM, CYMMEI MEPBEBIX N

JJICHOB

4.3

N300paxkare 4neHsl MOCIENOBATENIBHOCTH TOYKAMM HA KOOPIUHATHOU

I[TJIOCKOCTH

4.4

Pemats 3amaun, CBA3AHHLIE C YHCIOBBEIMH IMOCIEIOBATEIBHOCTIMHI, B
TOM 4YHUCIE 3aJadd M3 pPEATBHOM KH3HH (C HCIOJIB30BAHUEM

KAIBKYJIATOPA, HHU(PPOBEIX TEXHOJIOTHH)




INPOBEPAEMBIE DJIEMEHTbBI COJAEPKAHUA

7 KIIACC
Kon IIpoBepsieMblIii YJIeMEHT CO/epKRAHUSA
1 Yucna u BEIUMCIEHNUA
JlpoOu OOBIKHOBEHHBIE M NOECATHUYHBIE, MEPEX0A OT OAHOM (POPMBI 3amucu
1.1 apoben k apyrou. [loHATme panmMoOHAIBEHOTO 4YMCIIA, 3aMWACh, CpPABHEHUE,
YOO PAI0YMBAHUE PAITMOHATIBHBIX THCEIT
{5 Apudpmernueckue IeNCTBUA C PAlUOHATBHEIMU YucaaMu. Pemenue 3anad u3
* pEATBHOM ITPAKTUKW HA Y4aCTH, HA IPOoOH
3 Cremens ¢ HATYPAJIBHBIM MOKA3aTEAEM: ONpEaeneHue, mnpeodpazoBaHme
- BBIPAKEHUM HA OCHOBE OMPENEIEHUS, 3AMUCH OONMBIINX YHUCET
12 [TponeHTEl, 3anUCE OPOLEHTOB B BUAE OpoOM M npoOu B BHIE HNPOLIEHTOB.
* Tpu ocHOBHEIE 3a1a41 HA MPOLIEHTEI, PEMIEHUE 3a0a4 U3 PEATBHOM MTPAKTHKHI
[ [Ipumenenne nOpU3HAKOB  AEMMMOCTH, PAa3/IOKEHHUE HA  MHOKHUTEIH
* HATyPAJIbHEBIX YACE
e PeanpHpie  3aBUCHMMOCTH, B TOM  4YHCIE€ TipaMas W oOparHas
- IPOHO PUUOHAIEHO CTH
2 Anrebpandeckue BEIpaKEHUA
- [lepemenHsie, 94UCIOBOE 3HAYEHUE BEIPAKEHUA C epemMeHHou. Jlomycrumeie
* 3HAYEHUSA TEPEMEHHBIX
5 5 [IpeacraBnenue 3aBUCHUMOCTH MEKIOY BEMMYMHAMH B BHAE (POPMYIIHL.
| Beruucnenus no Gpopmynam
- [IpeoOpazoBanne  OYKBEHHEIX  BBIPAXKEHUM, TOXKAECTBECHHO  PABHBIEC
* BBIPAK CHU
2.4 CBOHCTBA CTENMEHH C HATYPAIBHEIM ITOKA34TEIEM
5 s Ompowirensl 1 MHOTOWIEHBI. Cremednp MHOTOWIEeHA. CIOKeHue, BEIUMTAHUE,
* YMHOKE€HHE MHOTOWIECHOB
> DOopMyIEl COKPAMIEHHOTO YMHOKEHUA: KBAAPAT CYMMEI U KBAJApPaT Pa3HOCTH.
* dopmyna pasHOCTH KBAApaToB. PazmokeHne MHOTOUIEHOR HA MHO KU TEIN
3 YpaBuenus




YpaBHEeHHE, KOPEHb YPABHEHUA, IIpaBWiIa HOpeoOpa3zoBaHus YpPABHEHUI,

> PaBHOCHIILHOCTh YPABHEHUH
. JluneitHoe ypaBHEHHE C OJHOM IEPEMEHHOM, YHCIO KOPHEHW IJIMHEWHOTO
| yPaBHEHU S, PEIIEHNE TMHEUHEIX YPABHEHUI
- CocraBieHne ypaBHEHMH MO YCIOBUIO 3aadu. PerieHue TeKCTOBBIX 3a1ad C
* HOMOIIIBI0 YPABHEHUU
3.4 Jluneinoe ypaBHEHUE ¢ IBYMS MEPEMEHHBIMHU U €T0 Tpaduk
Cucrema OByX JMHEHMHBIX YPABHEHHMM C JIBYMsS NEPEMEHHBIMHU. PemeHune
3.5 CHCTEM yPABHEHUM CIOCOOOM MOICTAHOBKU. [Ipumepsl penieHns TeKCTOBBIX
34744 C MOMOIIBIO CUCTEM YPABHEHUI
4 Koopaunarte!r u rpapuku. OyHKIIAN
4.1 KoopauHaTra TOYKM HA OPAMOM
45 Yucnosele mpoMexyTKkH. PaccrosHue Mexay OByMsA TOUKAMHA KOOPAMHATHOM
* OPAMOU
43 [IpamoyronpHas cucrema koopauHar, ocu Ox u Oy. ADciucca U opauHara
* TOYKH HA KOOPIMHATHOM IJIOCKOCTH
44 [Tpumepsr rpadukoB, 3amaHHeix (Gopmynamu. UrteHue rpaukoB peaTbHBIX
* 3aBUCHMOCTEH
4.5 [Tonsmne pynxuum. I'padpuk pynkimu. Cpoicrea QPyHKIMH
4.6 Jlunevmnas ¢ynkuus, e€ rpadguk. I'padpuk pyakimm y = [x|
47 I'paduueckoe pemenne NOUHENHBIX YPAaBHEHUH W CHCTEM JIMHEMHBIX
* ypaBHEHUH
8 KIIACC
Kon ITpoBepsieMbIH 3JIeMEHT CO/IepPKAHHSA
1 Yucna v BEIUMCIEHUA
. KBanparueiii kopens u3 uucna. [lomarue 00 wuppanmoHabHOM YuUCIE.
* JlecaTrnunbre npuOmKEeHN A NPPAMOHATBHBIX YUCET
CpoiicTBa apu(PMETHUECKMX KBAAPATHEIX KOPHEH M HMX IPUMEHEHHUE K
1.2 npeoOpaz0BaHUI0 YHCIOBEIX BBIPAKEHUHN W BEIYUCIEHUAM. JleHCTBUTENLHEIE
quCrIa
1.3 Crenens C 1eAsIM mokaszareneM u €€ cBoucTBal CrangapTHas ‘3amich guciaa




2 Anredpanueckue BRIPAKEHNS
2.1 KBanparusiii TpEXUNEH, pa3iokKEeHUE KBAIPATHOTO TPEXUIEHA HA MHOKUTEIN
2.2 Anredpanueckas 1po0Os. OCHOBHOE CBOMCTBO aqredpandeckoi apoomn
2.3 CrnoxeHue, BEIYUTAHUE, YMHOKEHUE, NETeHne areOpanaeckux mpooeit
2.4 ParmonanbHEIC BRIPAKEHU U UX TPeoOpazoBaHue
3 YpaBHeHUS 1 HEPABEHCTBA
- KBanparnoe ypaBuenue, (opmMyna KOPHEHM KBAaAPAaTHOTO YPABHEHMS.
* Teopema Buera
3.2 Pemenune ypaBHeHNH, CBOOAMIMXCA K JIMHENHBIM U KBAIPATHBIM
3.3 [Tpocreitnme apoOHO-paIMOHATBHEIE YPABHEHUS
['papuueckas naTEpOperanysa ypaBHEHUN C OBYMA MMEPEMEHHBIMH U CHCTEM
3.4 JTUHENHBIX YPABHEHHWHN C JBYMS HEPEMEHHBIMH. [Ipumeprr pemenus cucrem
HEJIMHEWHBIX YPABHEHUHN C ABYMSA NEPEMEHHEIMUA
3.5 Pemenune TEKCTOBBIX 3a0ad are0panueckumM croco0om
3.6 HucnoBeI€ HEPABEHCTBA U UX CBOMCTBA
3.7 HepasencTBo ¢ 0OHOM TEPEMEHHOM
3.8 PaBHOCHIEHOCTE HEPABEHCTB
3.9 JIunenHbIE HEPABEHCTBA C OMHOU NTEPEMEHHOMN
3.10 CHUCTEMEBI IMHEMHBIX HEPABEHCTB C O THOW NEPEMEHHOU
4 Oynkinm
41 [Torsatne Qyaxium. OOmacTes ompemeneHus W MHOKECTBO 3HAYECHUH
* gyuxim. CrrocoObr 3amanms PyHKIMHA
4.2 I'padux pyakmmum. Urenne cBOUCTB (PyHKINUU IO €€ rpapuky
4.3 [Tpumepsr rpaukoB (PyHKIIHI, OTPAKAIONIAX PEATLHBIE MMPOLIECCEH
44 OyHKIUM, ONMUCBIBAIOMIME MNPAMYI0 ¥ OOpaTHYIO MTPOIOPIHUOHATEHEIE
* 3aBUCUMOCTH, UX Tpapuku
4.5 OyHkMKM y =x2, y = X’
4.6 Oyakuuum y = [x, y = |x]|
4.7 ['padpuaeckoe pemenne ypaBHEHUH U CUCTEM YPABHEHHI

9 KUITACC




Kox

IIpoBepsieMblii YJIeMEHT CO/IePKAHUSA

Yuca ¥ BEIYHCIICHH A

1.1

PanmonaneHele 4ucna, UPPAMOHAIBHBIE YWCIIA, KOHEYHBIE U OECKOHEUHBIE

OECATUUHBIE TPOOH

MHOKeCTBO NeHCTBUTEILHBIX UHCEI, NEHCTBUTEIBHEIE UHCIIA KAK OeCKOHEUHBIE

necaTuaHele apoOu. BzanmMHO 0MHO3HAYHOE COOTBETCTBHUE MEKAY MHOKECTBOM

12 OEUCTBUTENBHBIX YUCET U KOOPOUHATHON NMpAMon. CpaBHEHHE IEUCTBUTEIBHBIX
4N CEN
1.3 Apupmernueckne TeUCTBUA C JEUCTBUTEIBHEIMHM YU CIAMHU
HM3mepenns, npuOnmxenusa, oueHkd. PazMmepel 00BEKTOB OKPYKAIONMIETO MHUPA,
12 IUTATENBHOCTE TPOLECCOB B OKpyxkaronieM mupe. [Ipubmmkénnoe 3naueHnue
* BEIIMUWHEI, TOYHOCTh mpuOmxenua. Oxkpyriaenne gucen. [Ipukunka u onenka
PE3VJILTATOB BBIYM CIIEHUM
2 VYpaBHEHUS 1 HEPABEHCTBA
2.1 YpaBHEHUS ¢ OOHOHN MEPEMEHHON
2.2 Jlunennoe ypaBuenue. Pemenne ypaBHeHUM, CBOIANIUXCS K JTUHEUHBIM
2.3 KBanparnoe ypaBuenue. Pemenue ypaBHeHUN, CBOIANINXCA K KBAIPATHBIM
54 bukBagpatnoe ypaBHenuwe. Ilpumepsr pemieHus ypaBHEHMH TPETBEN U
* 4eTBEPTOU CTENEHEN PA3I0KEHUEM HA MHOKHUTEIH
2.5 Pemenue npo0OHO-palmoOHaIEHEIX YPABHEHUH
2.6 CucTeMBl YpaBHEHUH
2.7 YpaBHEHHE € IBYMSA MEPEMEHHBIMH U €T0 rpafpuk
2.8 Pemenune CUCTEM IBYX MMHEWHBIX YPABHEHUH C IBYMS ITEPEMEHHBIMHU
> 0 Pemenue cuctem OByX YpPaBHEHWM, OHO W3 KOTOPBIX JMHEHWHOE, a4 APYroe —
* BTOPOU CTENEHU
2.10 I'paduueckas nareprnperanusa CUCTEMBI YPABHEHUM C ABYMS IEPEMEHHEIMUA
2.11 Pemenue TEKCTOBBIX 3a0a4 alre0pandeckuMm cnocooom
2.12 YucnoBele HEPABEHCTBA U UX CBOMCTBA
2.13 Pemenune TMHENHBIX HEPABEHCTB C OJTHOW MEPEMEHHOH
2.14 Pemenune cucteM JIMHEMHBIX HEPABEHCTB C OJHOU MEPEMEHHOU
2.15 KBanparHeie HEpaBEHCTBA
516 I'paduueckas wuHTEpHpETAIMA HEPABEHCTB W' CHCTEMS/'HEPABEHCTB ¢’ NBYMSA

NEPEMCHHBIMH




3 OyHKIIMN

- KBanparmunas (Qyskuusa, e€ rpaguk u cpoucrBa. [lapabonma, xoopmunaTer
' BEPIINUHEI ITapadO0IEl, 0Ch CHMMETPHUH NTAapad0JIBL

3.2 I'paduxu pynxiuit y=kx, y=kx+b 1 ©X CBOUCTBA

3.3 I'papukn pyHkumil y=~k/x, y = x’ 1 ©X CBOUCTBA

3.4 I'padukn pyHkIpii , 1 ©X CBOUCTBA
4 YucmoBele MOCIEe00BaATEILHOCTH

A Onpenenenne U cnocoOB 3a7aHUA YMCIOBBEIX IMOCIEIOBATEIBHOCTEH. 3amaHue
* MO CIEN0BATEILHOCTH PEKYPPEHTHOH (POPMYION U (POPMYIIOHN n-r0O WiIeHA

45 Apupmernueckas mnporpeccus. Dopmynsl n-r0  4dieHa apupmMeTHnuecKou
| OPOTrPECCUM, CYMMBI HEPBEIX /1 UJIEHOB

43 ['eomerpuueckas mnporpeccua. @DOpmynsl n-TO  4YI€HA TEOMETPHYECKOHN
* NPOTrPECCHM, CYMMBI IEPBEIX /1 YJICHOB

44 M300paxxenne wieHOB apu()METHIECKONM ¢ TEOMETPUYECKOU MPOTPeCcCui
* TOYKAMH HA KOOPOUHATHOM MIOCKOCTH. JIMHEMHBIN 1 SKCIIOHEHIUAIEHBIA POCT

4.5 Cr0oKHBIE OPOIIEHTEI




IMPOBEPSEMBIE HA OI'D IO MATEMATHUKE TPEBOBAHUSA K
PE3YVJIBTATAM OCBOEHUS OCHOBHOU OBPA3OBATEJLHOM
MPOTPAMMBI OCHOBHOT O OBILETIO OBPA3OBAHUS

Kon
[IpOBepsIeMOro
TpeboBaHUHA

ITpoBepsieMbie TpeOOBaAHHA K IPeIMeTHLIM pe3yibTaraM
OCBOCHHS OCHOBHOM 00pa3oBaTe/IbHOM NPOrpaMMbl 0CHOBHOI'O
o01ero oopasopanus Ha ocHoBe ®I'OC

YMeHHe OnepupoBaTh HNOHATHAMM. MHOMKECTBO, IOJMHOKECTBO,
omepauuy Hag MHOMKECTBAMHM; YMEHHE OINEPUPOBATH HOHATHUAMMU:
rpad, cBa3HBIM rpad, AEPEBO, UK, TPUMEHATE UX MPH PENICHUN
3a1a4; YMEHHE UCHOIb30BATE rpa()UueCcKOe MPEACTABIEHNE MHOKECTB
A7 OMUCAHUA PEANBHBIX IMPOIECCOB U ABJIEHUM, ITPU PEIIEHUN 3a1ad

W3 IPYTUX yI€OHBIX OIPEIMETOB

YMeHne onepupoBaThk MOHATHAMH: ONPENEIEHUE, AKCMOMA, TEOPEMA,
IOKA3aTeJIbCTBO, YMEHHWE pPACIO3HABATE MCTHHHBIE W  JIOKHBIE
BBICKA3BIBAHUA, MPUBOOUTHE IIPUMEPEl U KOHTPIPUMEPBL, CTPOUTH

BBICKA3BIBAHHWA W OTPHILIAHHA BEICKA3BIBAHHUH

YMEHME ONEpUpOBATE MOHATHAMH: HATYPAIBHOE UYHCIO, MPOCTOE U
COCTABHOE UHCIIO, MOEIUMOCTh HATYPAIBHBIX YWUCEN, IPU3HAKHU
OEIMMOCTH, LEN0€ 4YMCIO, MOAYJIh 4YHUCIA, OOBIKHOBEHHAs Ipo0b U
necaTuyHas ApoOb, CTAHAAPTHBRIM BUJ YMCIA, PALMOHAIBHOE YHCIO,
UPPAlMOHAIBHOE YMCIIO, apU(PMETHYECKUI KBAOPATHBEIML KOPEHB;
YMEHHE  BBIMOJHATE JEUCTBHA C  UHUCIAMH, CpPaBHHUBATHL U
yOOpAOOYMBATh UWUCHA, TMPEACTABIATH 4YHCJIA HAa KOOPAWMHATHOH
OpAMOM, OKPYIJIATE UYMCIIA; YMEHUE OEIaTh MPUKUAKY MU OLEHKY

pEe3yabTaTa BEIYMCICHUH

YMeHne OnepupoBaTh MOHATHAMU. CTENEHb C LENBIM ITOKA3ATEIEM,
apu(PMETUIECKUN KBAAPATHBEIM KOPEHB, MHOTOWICH, aJIreOpandeckas
OpoOb, TOMKOECTBO, 3HAKOMCTBO C KOPHEM HATYPAIBHOM CTENEHU
OOnbpIIE €OVHMIIEI, YMEHUE BBIMOJHATE PACYETH MO (popMmymam,
npeoOpazoBaHus UENBIX, APOOHO-pPALIMOHANBHBIX BBIPAKEHUN U
BBEIPAKEHUN C KOPHAMH, PA3I0KEHUE MHOTOUIEHA HA MHOKUTEIH, B
TOM YHCJIE C HCHOIB30BAHMEM (POPMYIPAa3HOCTH “KBAApaTOB H

KBaJapara CyMMBI U Pa3HOCTH

YMEHHE ONepUpPOBATEH IMTOHATHAMH: YUCIQBOE PABEHCTBO, YPABHEHHUE G




OOHOW TMEPEMEHHOM, 4YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C
MEPEMEHHOM; YMEHHME PEIIATh JIUHEHHBIE W KBAIPATHBIE YPABHEHMS,
OPOOHO-PALMOHANBEHEIE YPABHEHUS C OOHOM IEPEMEHHOM, CHUCTEMEI
IBYX JIMHENHBIX YPABHEHUH, TMHEHHBIE HEPABEHCTBA U UX CHUCTEMEI,
KBAJIPATHBIE W APOOHO-pAlMOHAIBHEIE HEPABEHCTBA C OJHOU
MEPEMEHHON, B TOM YMCJIE MMPU PENICHUHN 3a0a4 U3 APYTUX MPEAMETOB
U IIPAKTHYCCKUX 3a7Jad;, YMCHHE HCHOJIB30BATE KOOPIUMHATHYIO
IPAMYI0 M KOOPOWHATHYIO IUIOCKOCTH I HM300paKeHHsA penieHun

yPaBHEHUI, HEPABEHCTB U CUCTEM

YMeHu€e onepupoBaTh NOHATHUAMU: (PYHKIMA, TpaPuK (PyHKIMH, HYIH
(yHKIMH, IPOMEKYTKH 3HAKOITOCTOSAHCTBA, MPOMEKYTKH
BO3pacTanus, yObBaHWA, HAUOONBIIEE W HANMEHBIIEE 3HAYCHUA
(pyHKIMN, YMEHHE ONEPUPOBATE MOHATHAMU: IpAMAasd
IPOMOPIUOHATBHOCTE, TUHEUHAS (DYHKUMWA, KBAApATUIHASA (DYHKIMA,
oOpaTHas MNPOMOPIUOHAIBHOCTE, mmapaboma, runepboma; ymeHue
CTPOUTE rpaduku () yHKUUH, UCITIOIB30BATE TPAPUKU IS ONIPEAEICHUA
CBOMCTB OPOIIECCOB M 3aBUCHUMOCTEH, I PEUICHUA 3a7ad U3 APYTUX
yueOHBIX MOPEAMETOB W PEATbHOM JKU3HHU, YMEHHME BBEIPAKATH

(popmyIaMu 3aBUCUMOCTH MEKIY BETUINHAMH

Ymenue OTEPUPOBATH MOHATUAMH: MOCIEI0BATENBLHOCTE,
apu(pmernyeckas M TEOMETPUUYECKas  OPOTPEeCCUH;  YMEHHUE
MCITOJIb30BATE CBOWMCTBA MOCIEIOBATENBHOCTEN, (POPMYJIBI CyMMBI U
00miero ujeHa mpu PEmIeHUM 3a1ad, B TOM UYHCIIE 3a0ad U3 APYTUX

yueOHBIX MPEAMETOB M PEATEHOM JKI3HU

YMeHne pemars 3aJaud pPa3HbIX TUIOB (B TOM YHCIE HA MPOIIEHTHI,
oOMM W dYacTh, IBWKEHHE, paboTy, 1IeHy TOBApOB M CTOUMOCTE
MOKYIIOK U YCIYT, HAJIOTH, 331auM U3 00IaCTH YIPABIECHUSA JTMUHEIMI 1
CEMEUHBIMM  ()MHAHCAMM); YMEHHE  COCTABJIATH  BBIPAKEHUI,
VpaBHEHUSA, HEPABEHCTBA M CHCTEMBI [0 YCIOBHMIO  3aJa4M,
MCCIEN0BATh MOMYUEHHOE PEIIEHHE W OLIEHWBATh MPABIOIIOI00HOCTE

MOJIY4EHHBIX PE3yIbTATOB

YMeHne onepupoBaTe NOHATUAMU: (PUTypa, TOUKA, OTPE3OK, MpsIMad,
Tyd, JJOMaHas, yroj, MHOTOYTOJIBHUK, TPEYL0ILHUK, PABHOOEIPEHHEIH
U PABHOCTOPOHHUHN TPEYLOJbHUKH,,  IIPAMOYTQIbHBIL ; TPEYFOJIbHUK,

MeauaHa, OMCCEKTpHCAa W BBICOTA TPEYFOJIBHHKA, HMETBIPEXYFOIbHUK,




mapayuieorpamMM, pomO, TPAMOYIOIBHHUK, KBaapar, TpAamerus,
OKPYKHOCTB, KPYI, KacareinbHas, 3HaKOMCTBO C IPOCTPaHCTBEHHBIMHU
(urypammu; yMeHHE pEeIArTh 3agadd, B TOM YHUCJIE U3 HNOBCEOHEBHOMU

KH3HH, Hd HAXOKICHHC TCOMCTPHUCCKHMX BCIUYHMH C IPHUMCHCHHCM

W3YYEHHBIX CBOUCTB (puUryp 1 (PakToB
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YMeHHe OnepupoBarbk MOHATHAMHU: PABEHCTBO (PUryp, pPaBEHCTBO
TPEYTONLHUKOB; MAPAIIEABHOCTE M MEPHEHIUKYIIPHOCTE HPSAMBIX,
YTOI MEKOYy IMPAMBEIMHM, MOEPHEHIUKYISAP, HAKJIOHHAA, IPOEKIHS,
nonobue (puryp, mogoOHBIE TPEYTOMBHUKHA, CHMMETPHUA OTHOCHTEIEHO
TOYKH WU NOPAMOH; YMEHHE pACIIO3HABATE PABEHCTBO, CUMMETPHIO U
monodue (puryp, mapasnenbHOCTh U NEPHEHIUKYIAPHOCTE NPAMBIX B

OKPYKaroIIeEM MUPE
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YMeHue OnepupoBare MNOHATHUAMHU: JIMHA, PACCTOSIHUE, YrOJI
(BemMuuHA Yria, CHHYC M KOCHHYC YIJld TPEYrOJIbHHUKA), ITUIOMIAMb;
YMEHHE OIIEHUBATHL PAa3MEPBl MPEIMETOB U OOBLEKTOB B OKPYKAIOMIEM
MHUPE; YMEHUE NPUMEHATHE (POopMynsl mHepuMerpa U IJIONIAIH
MHOTOYTOJHUKOB, AIWHEI OKPYKHOCTH M MIOIIAAM Kpyra, o0nema
IPAMOYTOIBHOTO HapaijelenuIena; yMEHHE NPUMEHATh IPU3HAKH
PABEHCTBA TPEYrOJILHHUKOB, TEOPEMY O CYMME VIJIOB TPEYrOJILHHKA,
teopemy [ludaropa, TpuroHomerpuueckue COOTHOMIEHUS IS

BBIYUCIIEHUSA JIJINH, PACCTOAHUH, MIOMIAIEN

12

Ymenue wu300paxare IUIOCKAE (UIYpPEl W HUX KOMOMHAIMWH,
MPOCTPAHCTBEHHBIE (PUTYPEI OT PyKH, C MOOMOMNIBI UEPTEKHBIX
UHCTPYMEHTOB UM IEKTPOHHBIX CPEACTB IO TEKCTOBOMY WM

CHMBOJIBHOMY OITHCAHHIO
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YMeHHE  OIepUpOBaTH  MOHATHAMM: IPAMOYIOJIBHAA  CHCTEMA
KOOpOWHAT, KOOPAMHATHI TOYKH, BEKTOP, CyMMa BEKTOpOB,
[IPOU3BEIECHNE BEKTOPA HA YACIIO, CKAJLIPHOE ITPOU3BENEHUE BEKTOPOB;
YMEHHE MCIIOJIB30BATE BEKTOPHI U KOOPAMHATHL A IMPEACTABICHUS
OAHHBIX W PEmIeHWs 3a7a4, B TOM YHCI€ W3 APYIUX YYEOHBIX

MPEIMETOB U PEATHBHOU KHU3HU
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YMeHue onepupoBaTh HOHATUAMM: CTOJOMKOBEIE M KPYrOBBIE
ouarpaMMmel, TaOmMIBI, CpegHee  apuPMEeTUdecKoe, MeauaHa,
HAuOOJIBIIEE U HAWMEHBINEE (3HAYCHIA, PA3MaxX  HACI0BOTOHA00 PA;

VMEHHUE  W3BJIEKaTh, HMHTEPIPETHPOBATE  ““H' “C1Ipe0OpPa3OBLIBATE




nHpopmaruro, TPEACTABACHHYIO B TadmMmax u HaA auarpamMmax,
OTPAKAIONIYI0O CBOMCTBA U XAPAKTEPUCTHUKH PEATBHBIX IMTPOIIECCOB U
ABJIICHUM; YMEHHE pAaclno3HaBaTh W3MEHYMBBEIE BEJIMYUHEI B

OKPYKAOIIEM MHUPE

15

YMeHne onepupoBaTh IMOHATHAMU: CIYYAWHBIH ONBIT (CIy4ailHBIN
SKCIEPUMEHT), OJIEMEHTAPHOE COOBITHE (DIIEMEHTAPHBIA HMCXON)
CIy4allHOTO OTBITA, CAy9aluHOE€ COOBITHE, BEPOATHOCTH COOBITHA,
YMEHHUE HAXOAUTH BEPOATHOCTH CIHYYAMHBIX COOBITUM B OOBITAX C
PAaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMM COOBITHAMM, YMEHHUE PpEIaTh
3a7a9 METOOOM OPraHW30BAHHOTO mepedopa U ¢ MCHOIB30BAHUEM
MpaBUIa YMHOKEHHUS, YMEHHE OIEHUBATH BEPOATHOCTHU PEATBHBIX
COOBITMI U ABIEHWUH, MOHUMATEL POJIb MPAKTUYECKH HOCTOBEPHBIX U
MAJIOBEPOATHEIX COOBITUM B OKPYXKAIOMIEM MHUPE MU B IKHU3HU,
3HAKOMCTBO C HOHATHEM HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C

3aK0OHOM OOJBIINX YHUCEI U eT0 POJBH B MdCCOBEIX ABJICHHAX

16

YMmenue BrIOMpATE MOAXOMANIMHM W3YYECHHBIM METOJ ISl PELICHUA
3a0aui, MPUBOAUTE MPUMEPEI MATEMATHYECKUX 3aKOHOMEPHOCTEH B
IPUPOJIE U KU3HU, PACTIO3HABATH NPOABICHUE 3aKOHOB MATEMATHKHU B
UCKYCCTBE, ONUCEIBATE OTAEJbHBIE BBIJAIONINECS  PE3YIBLTATHL,
MOJYYEHHBIE B XOJE PAa3BUTHUS MATEMAaTHUKW KAaK HAYKW, MPHUBOIUTH
MPUMEPE MATEMATUUECKUX OTKPBHITUHA U UX ABTOPOB B OTEUECTBEHHOM

1 BCEMHPHOU UCTOPHUHU




IIEPEYEHDb SJIEMEHTOB COJIEP KAHUS, ITPOBEPAEMBLIX HA OI'D
IHO MATEMATHUKE

Kon IIpoBepsieMbIH 3JIEMEHT CO/IePKAHUHA

1 Yucna v BEIUNCIEHNA

1.1 Harypansnsie n uensie uncna. IIpusnakn qemmMocTH nersix 9ucen

5 OOBIKHOBEHHBIE W OECATHYHBIE  APOOH, OPOIEHTEL, OeCKOHEUHBIE

- IEPUO NI ECKIE TPOoOH

3 Paimonaneueie  uucima. Apu(pMerndyeckue Oomnepanuuu ¢ pPauuOHAITBHBIMH
| U CIIAMH

4 JleicTButempHble uncnd. Apu(MeTHdEeCKHE Onepanuu € ICHCTBUTEIBHBIMU

- U CIIAMH

s [TpnOnmx€HHbIE BEIYMCIECHWA, NpPaBWIa OKPYIJIEHWA, IPUKHIKA W OIEHKA
| pPE3YJILTATA BEIYUCIECHUH
2 AnreOpanueckue BeIPAKEHUA

2.1 bykBeHHEBIE BRIPp@KEHUSA (BEIPAKEHUA C TEPEMEHHBIMU )

5 5 Crenenr ¢ uemsiM mokazareneM. CTemeHs € panuuOHAIBHBIM ITOKA3aTEIeM.
| CBOMCTBA CTENIEHH

2.3 MuorouneHsl

2.4 AnreOpanueckas qpoOs

5 s Apupmernueckui  KOpPEHB  HATypalpHOM  cremenu.  JledcrBua ¢
| apU(PMETHUIECKUMHU KOPHAMHU HATYPAILHOU CTEMEHN
3 YpaBHEHUS U HEPABEHCTBA

y [lemsie u ppoOnHO-pammoHameHbie ypaBHEHMA. (CHCTEMBI M COBOKYITHOCTH
| ypaBHEHUH

- [lemsie u npoOHO-pammoHanbHBIE HEpAaBEHCTBA. (CHCTEMBEI M COBOKYITHOCTH
| HEPABEHCTB

3.3 Pemienue TEKCTOBRIX 3a0au
4 YucnoBeie mOCIEe00BATENLHOCTH

4.1 [TocnemoBarensHOCTH, CIIOCOORI 3aMAHKMA, IO CIASI0BATEIHHOCTEH

4.2 Apudpmernueckas ¢ TEOMETPHYECKas Iporpeccun. . DOpMyiId. - CI0KHBIX




IPOLIEHTOB

5 Oy
Oyakiua, cnocoOsr  3amanusa  QyHknuw.  [padmk  Qyukmum.  OOmacts
OMPEAECICHUA U MHOKECTBO 3HaAUeHUH (PpyHKIuKM. Hynmu pyukimmu. [Tpomexyrkn
S5.1. 3HAKOMOCTOSMHCTBA. [Ipomexyrku MOHOTOHHOCTHM (yHKIMH. Makcumymel u
MUHUMYMBI  (pyHkIinu. Hawbosnpmee w HauMmeneniee 3HadeHWE (PYHKIMM HA
MPOMEKYTKE
6 KoopauHaTer Ha IpaMOU U TUIOCKOCTH
6.1 Koopnunarnas npsamas
6.2 JlexapTOBBI KOOPAWMHATEI HA TIITOCKOCTH
7 ['eomerpus
7.1 ['eomerpuueckue GUIrypsl 1 UX CBOMCTBA
7.2 Tpeyronsnuk
7.3 MHOTOYT OB HUKH
7.4 OKpyXKHOCTE U KPYT
7.5 H3mepenne reOMeTpUUeCKuX BETUINH
7.6 Bekropel Ha mI0CKOCTH
8 Beposgaruocts u craTucTHKa
8.1 OrmucarenpHas CTaTUCTHKA
8.2 Beposaruocts
8.3 KomOunaropuka
8.4 MmuoxectBa
8.5 ['padmr




YYEBHO-METOJNUYECKOE OBECIIEYUEHHUE
OBPA3OBATEJIBHOTI'O ITPOLECCA
OBA3SATEJIBHBIE YUEBHBIE MATEPHUAJIBI JIJIS1 YUHEHUKA

* MaTtemaTtuka. Anredpa: 7-i Kjaacc: 0a30BbBIM YPOBEHb: YU4eOHHUK; 15-e n3maHue,
nepepadboranHoe MakapeiueB HO.H., Munatoxk H.I'., HemkoB K.W. u np.; ox
penakuuen TemskoBckoro C.A. AxkimoHepHoe oomecTBo «M31aTeaseTBo
«IIpocselieHue»

 MatemaTtuka. Anreopa: 8-i Kjaacc: 0a30BBINM YpPOBEeHB: yUeOHUK; 16-¢ u3janue,
nepepadboranHoe MakapeiueB HO.H., Munatoxk H.I'., HemkoB K.W. u ap.; mox
penakuuen TemskoBckoro C.A. AxkimoHepHoe oomiecTBo «M3aaTenbseTBo
«ITpocselieHue»

« MaTtemaTtuka. Anreopa: 9-i kiacc: 0a30BBIM YPOBEHB: yUeOHUK; 15-¢ n3janue,
nepepadoranHoe MakapriueB HO.H., Munmrok H.I'., Hemikos K.. u 1p.; mox
penakiuen TenskoBckoro C.A. AknmoHepHoe oomiecTBo «M31aTeIsCcTBO

{{HPGCBEH_[EHHﬂ}}

METOINYECKHUE MATEPHUAJIBI J1JId YUUTEJIA

IHAPPOBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET
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