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INOACHUTEJIbBHASA 3AIINCKA

Anrebpa sBIAE€TCS OJHUM W3 OIOPHBIX KYPCOB OCHOBHOTO OOIIETO
oOpa3oBaHMs: OHA 00ECTIeYNBACT U3YUCHUE IPYTUX JUCIHILINH, KaK €CTECTBEHHO-
HAyyHOro, TaK U TyMAaHUTAPHOTO LMUKIOB, €€ OCBOEGHUE HEOOXOAUMO s
IPOAODKEHUs 00pa30BaHUs U B IOBCEAHEBHOM KU3HU. Pa3BuTHe y o0yyaromuxcs
HAYYHBIX TPEJCTABICHUNA O TMPOUCXOXKACHUM U CYIIHOCTH aureOpandecKux
abcTpakimii, cnoco0e OTpaKEHHUsI MaTEMAaTUYECKON HAYKOM SIBJIEHUI U MPOIECCOB
B MPUPOJEC W OOIIECTBE, POJIU MaTEMaTHYECKOTO MOJCIUPOBAHMS B HAYYHOM
NO3HaHUM U B MIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
Y Ka4eCTB MBIIIJICHUS, HEOOXOIMMBIX AJIs aJalTaluyd B COBPEMEHHOM LIU(PPOBOM
oOmecTtBe. M3ydyeHnue anreOpbl oOecreyumBaeT pa3BUTHE YMEHHS HaOII0JaTh,
CpaBHMBAaTh, HAXOAWUTh 3aKOHOMEPHOCTH, TPEOyeT KPUTUYHOCTH MBIIUICHNUS,
CIIOCOOHOCTH apryMEHTHUPOBAaHHO OOOCHOBBIBaTb CBOM JEMCTBHSI U BBIBOABI,
dbopMynupoBath yTBepkAeHHUs. OCBOEHUE Kypca anredpbl 00eceunBaeT pa3BUTHE
JOTHYECKOI0 MBIIUIEHUS] OO0YyYarolMXCsA: OHM HCHOJB3YIOT JACIYKTUBHBIE U
WHAYKTUBHBIE pacCyXJeHus, 0000IIeHNe 1 KOHKPETU3AINIo, abcTparupoBaHue u
anajnoruto. OOyueHwe  aireOpe  MOpEANojaraeT  3HAUYUTEIBbHBIA  00BEM
CaMOCTOSITENIbHOM ~ JIEATEIBHOCTH  OOYYaroIMXCs, IIO3TOMY CaMOCTOSITENIbHOE
pelIeHre 3a1a4 ABJISETCS peaau3anueil 1e1TeIbHOCTHOTO MPUHIIMIA 00Y4YEeHHUS.

B crpykType mporpammbl y4eOHOro Kypca «Anredpa» mjis OCHOBHOTO
o01ero o0pa3oBaHrs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKIE
auHUH: «Yucaa v BEIYHCICHUSNY, «ANreOpandeckie BBIPAKEHU», «YPaBHEHUS U
HEpaBeHCTBa», «DyHkuum». Kaxgas Hu3 3TUX coJep)KaTelbHO-METOIUYECKUX
JVHUHA pa3BUBACTCs Ha NPOTSKEHUM TPEX JIET U3YUEHHUs Kypca, B3aUMOJAECHUCTBYS C
JPYyTUMHU €ro JuHusMdU. B Xojae wu3ydeHuss ydeOHOro Kypca o0Oydaromumcs
MPUXOJIUTCS JOTHYECKH PACCYX AaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M ¢ 3TUM B mporpaMMy Yy4yeOHOro Kypca «Airedpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, MPEJICTaBICHHbIE BO BCEX OCHOBHBIX pazienax
MaTEMaTU4YECKOTo 00pa30BaHMs U CIOCOOCTBYIOIIUE OBJIAJICHUIO OOYYAFOIIIMMUCS
OCHOB  YHUBEPCAJIBHOTO  MaTeMaThueckoro s3bika. CopaepkaTenpHOW |
CTPYKTYPHOM OCOOEHHOCTBIO Yy4eOHOTro Kypca «Auredpa» SBISETCS €ro
VHTETPUPOBAHHBINA XapakTep.

Conmepxxanne nuHMM «Yucia W BBIYMCICHUS» CIYXKHUT OCHOBOM st
JABHEUIIIETO M3YyYeHUS] MAaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYYArOIIMXCS
JIOTUYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJTOPUTMaMU, a
Tak)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JJIsi IOBCEAHEBHOM
*KU3HU. Pa3BuTHE NMOHATHA O YMCIIE HAa YPOBHE OCHOBHOTO 00IIEro oopa3oBaHus
CBSI3aHO C PAlMOHAIBHBIMH M HPPALUOHAIBHBIMH YWCIaMH, (HOPMHpPOBAHHEM



NPEACTABICHU O JEHCTBUTEIBLHOM 4YHMCJE. 3aBEpIICHUE OCBOEHHUS YHCIOBOMN
JIMHUU OTHECEHO K CpeHEMY 00I11IeMy 00pa30BaHHUIO.

Copeprkanue AByX ainreOpandeckux JIMHUN — «AJIreOpanyecKkue BhIPaKeHUsD
U «YpaBHEHHS] U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO y OOYUAIOIIMXCS
MaTEeMaTHYeCKOTo amnmapara, HeOOXOAMMOIo ISl pelIeHHs 3ajad MaTeMaTHKH,
CMEXHBIX TMPEAMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3adady. Ha ypoBHe
OCHOBHOI'O 0011ero oOpa3oBaHusl Y4YeOHBIM MaTepuan TPYNIUPYETCS BOKPYT
paIMOHAIBHBIX BBIpAKCHHUH. ANreOpa JeMOHCTPUPYET 3HaUYCHUE MAaTEMATHKHA KaK
A3bIKa ISl TIOCTPOEHHUS MaTeMaTUYECKUX MOJeNed, ONMUCAaHUS TPOIECCOB U
SBIIEHUN peanbHOro Mupa. B 3amaunm oOydenust anreOpe BXOAAT Takke
JanbHeiIee pa3BUTHE AJITOPUTMUYECKOTO MBIIUICHHS, HE00XO0AUMOro, B
YaCTHOCTH, JJII OCBOCHHMS Kypca HWHGOPMATHKW, ¥ OBJAJCHUE HaBBbIKAMU
JeAYKTUBHBIX paccyxacauii. [IpeoOpa3oBanne cUMBOIBHBIX (OPM CITOCOOCTBYET
pa3BUTHIO BOOOPaKEHHs, CHOCOOHOCTEH K MAaTEMaTHIECKOMY TBOPUECTBY.

Coneprkanve QyHKIIMOHAIBHO-TPAPUUECKON JTMHUY HAIEICHO Ha MOJIyYCHHE
OOy4YaroNIMMHUCS 3HAHUN O (QYHKIMSIX KaK BaKHEHIIEeW MaTeMaTHYECKON MOJENH
JUTSL ONTUCAHUS M UCCIIEAOBaHUS PA3HOOOPA3HBIX MPOIIECCOB U SIBICHUHN B MPUPO/IE
n oOmectBe. M3ydyeHue marepuana CIOCOOCTBYET Pa3BUTHIO y OO0ydYarONIUXCs
YMEHUS UCTIOIh30BaTh PA3IMYHBIC BRIPA3UTEIIBHBIC CPEACTBA S3bIKA MATEMATUKHA —
CJIOBECHbIC, CUMBOJHMYECKHE, Tpaduueckne, BHOCHUT BKJIaJ B (opMupoBaHHE
MPEICTABIICHUN O POJIM MAaTEMAaTUKU B PA3BUTHH [IUBUJIM3AIUU U KYJIbTYPHI.

CornacHo yueOHOMY IUIaHy B 7-9 kjaccax wu3ydaercs Y4eOHbIH Kypc
«Anre0pa», KOTOPBIA BKIIOYAET CIEAYIONIIME OCHOBHBIC Pa3feNibl COICpPKAHUS:
«Yncna W BBIYUCICHUA», «ANreOpandecKkue BBIPAXKCHUS», «YpaBHEHUS U
HEpaBEHCTBA», « DYHKIIHI.

Ha uzydenne yuebHoro kypca «Anredbpa» orBoautcs 306 yacos: B 7 kiacce
— 102 4aca (3 yaca B Henento), B 8 kinacce — 102 ygaca (3 yaca B Henento), B 9
kiacce — 102 yaca (3 yaca B Hezieui0).



COJEPXAHUE OBYUYEHUA
7 KIIACC

Yuciaa v BIYMCICHUA

Jpobu OOBIKHOBEHHBIE M JECATUYHBIC, IEPEXO] OT OJHOW (POPMBI 3aIUCH
npobeit k gapyroil. IloHsTwe palMOHAaIBLHOTO 4YHCHA, 3alUCh, CpPaBHEHUE,
yIOPSAOYMBAHUE  PALMOHAIBHBIX uuceln. Apudmerndeckue JEHCTBUS €
palMOHANIBHBIMU 4YKcIaMu. PeleHne 3aad U3 peaybHOW NMPAKTHKM HA 4YacTH, Ha
JpoOu.

CreneHb C HaTypallbHbIM I[IOKa3aTEJEM: OIpe/esieHue, MpeoOpa3oBaHKe
BBIPOKEHUII HA OCHOBE ONPENENICHNs, 3auCch O0NbIINX yncen. [IpouenTsl, 3anuch
IPOLEHTOB B BHUJIE ApoOU U ApoOU B BHUJIE IPOLEHTOB. TpHU OCHOBHBIE 3a7aud Ha
IIPOLICHTBI, PELICHUE 3a1a4 U3 PEaIbHON IIPAKTUKU.

[IpuMeHeHne NOPU3HAKOB  JACIMMOCTH, PpAa3J0KEHUE Ha  MHOXKUTEIH
HaTypaJIbHBIX YUCEIL.

PeanpHble  3aBUCMMOCTM, B TOM 4HCIe TOpsiMas ©W  oOparHas
IIPONIOPLIUOHAIBHOCTH.

AaredpanvyecKue BbIPAKEHUSA

[lepemMeHHBIE, YNCITIOBOE 3HAYCHUE BBIPAKEHUSA C IEPEMEHHOMU. JlomycThMBbIe
3HA4YECHUS NepeMeHHBIX. [IpencraBnenue 3aBUCUMOCTH MEXK/1y BEIMUMHAMU B BHUJIE
bopmynbl. Beruucienus no popmynam. [IpeobpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOKJECTBEHHO paBHbIE BBIPAKEHUS, TMpaBuUia NpeoOpa3oBaHUs CYMM U
IIPOM3BENICHUH, PaBUIa PACKPBITUS CKOOOK M MPUBEAEHUS MOJOOHBIX CllaraeéMblX.

CBOICTBA CTENEHU C HATYPAJIbHBIM ITOKA3aTEJEM.

OpnHowiensl 1 MHOTOWIEHBI. CTeneHp MHOrowieHa. CioKeHue, BBIYUTAHMUE,
YMHOXXEHHE MHOTOWICHOB. MDOpMyIbl COKpAIEHHOIO YMHOXKEHHMs: KBaApar
CyMMBbl M KBaapar pasHocTu. Popmyna pa3HOCTH KBajaparoB. Pasznoxenue
MHOI'OYJICHOB Ha MHOKHUTEJIHN.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHUEe, KOpPEHb YpaBHEHHMs, IpaBuUja NpeoOpa3oBaHUsl ypaBHEHUS,
PABHOCHJIBHOCTb YPAaBHEHUM.

JluHenHOe ypaBHEHHE C OJHOW MEPEMEHHOM, YHWCIO KOPHEW JIMHEHHOIO
YPaBHEHMS, pEIICHHE JIMHEWHBIX YypaBHEHHU. COCTaBJIEHHWE YpPABHEHHU 110
YCJIOBHIO 3a7jauu. PenieHne TeKCTOBBIX 3a/1a4 C TOMOIIBIO YPAaBHEHUIA.

JIuneiiHoe ypaBHEHUE C IBYMs ME€pEMEHHBIMU U ero rpaduk. Cucrema JIByx
JMHEWHBIX YPAaBHEHHMM C AByMs IEpEeMEHHbIMU. PelieHue cucrem ypaBHEHUU
cnocoboM MoACTaHOBKU. llpuMepsl perieHus TEKCTOBBIX 3a/lady C IOMOIIbBIO
CUCTEM YPAaBHECHH.

DyHKIMHA



Koopnunara Touku Ha npsimoil. HuciaoBbie mpoMexyTku. Paccrosinue Mexy
JIByMSI TOUKaMU KOOPJMHATHOU MPSMOH.

[IpsimoyroisibHast cucteMa koopauHat, ocu Ox u Oy. Alcuucca U opJauHaTa
TOUYKH Ha KOOPJIMHATHOM MI0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMU.
Yrenune rpadukoB peanbHbiX 3aBucuMmocted. Ilonsarue ¢ynkuuu. ['paduk
bynkuuu. CoiicTBa GyHkuuii. JIunelinas Qynkuus, e€ rpaduk. ['padux dynkumu
y = |x|. T'paduueckoe pelieHue JTHHEHHBIX YPAaBHCHHN W CHCTEM JIMHEHHBIX
YPaBHEHUM.

8 KVIACC

Yucaa v BIYMCICHUSA

KBaaparHbiii kopeHb u3 uucia. [loHsiTue 00 uUppalMOHAIBHOM YHCIIE.
Jecatuunbie TpUOIMKEHUST UPPALIMOHATBHBIX uKcen. CBOMCTBA apuMETHIECKUX
KBaJ[paTHBIX KOPHEN U UX MPUMEHEHHUE K MPEe0Opa30BaHUIO YNCIOBBIX BhIpaKECHUN
Y BBIUHMCJIEHUSM. JIeCTBUTEIIBHBIE YUCTIA.

Crenens ¢ 1enbIM OKa3aTeneM U €€ cBoricTBa. CTaHmapTHAs 3alUCh YUCa.

AuredpanvyecKue BbIPpAKEHUA

KBagpaTHblil  TpE€XuieH, pa3loKEHHE KBAaJPAaTHOIO TPEXWIEHA HaA
MHOKHUTEH.

Anrebpandeckast J1podb. OCHOBHOE CBOMCTBO anredOpanueckoil apoowu.
CnoxeHue, BBIYUTAHHUE, YMHOXEHUE, JEJeHHE aireOpandeckux ApoOeH.
PanonanbHbIe BRIPKEHUS U UX TIpeoOpa3oBaHue.

YpaBHeHMs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyna KOpHEW KBaJapaTHOTO ypaBHEHHUS.
Teopema Buera. Peuienue ypaBHEeHHM, CBOAAIIMXCS K JIMHEWHBIM U KBaJPATHBIM.
[Ipocreiimme qpoOHO-parMOHAIbHBIC YPABHEHHUS.

['paduyeckas uHTEpHIpeTalusi ypaBHEHUU C ABYMSI TIEPEMEHHBIMU U CHUCTEM
JVHEMHBIX YPAaBHEHUU C JABYMsl IE€peMEHHBIMU. lIpuMepsl pelieHus cucreMm
HEJIMHENHBIX YPABHEHUN C IByMS IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a/1a4 anreOpanvdecKuM CrocoOoMm.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEeHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBeHCTB. JIMHEWHBIE HEPABEHCTBA C OAHOM IEPEMEHHOM.
CucTeMbl JINHEHHBIX HEPABEHCTB C OJJHON EPEMEHHOM.

DyHKUIMH

[Tonarue Qynkuun. OOacCTh ONPEACIICHUS W MHOXXECTBO 3HAYCHHM
byukiuu. CiocoOsl 3aaHus PYHKIIHIMA.



I'paduk Pynkuuu. Yrenue cpoiictB ¢yHKuumu mo e€ rpaduky. [Ipumepsr
rpaukoB QyHKUUH, OTPAKAIOIIUX PEATIbHBIE TPOLIECCHI.

@OyHKIMY, ONUCHIBAIOIIKME MPSMYHD U OOpaTHYX0 MPONOPLHOHAIbHBIE
3aBuCHMOCTH, UX rpadukn. Oyukun y = x2, y = x3, y = \x, y=|x|. Tpaduueckoe
pEIICHUE YPABHEHUW U CUCTEM YPABHECHUMU.

9 KVIACC

Yucnaa v BBIYMCICHUA

PanronanbHbie 4KCla, UppallMOHANIbHBIE YKCIIa, KOHEYHbIE U OECKOHEUYHBIE
JeCATUYHBIE APoOU. MHOXKECTBO AEHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIE YK CIIA
KaKk OCECKOHEUHbIEC JCCATUYHBIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEKly MHOKECTBOM JEUCTBUTEIIBHBIX YUCEII U KOOPAUHATHOU IIPSAMOM.

CpaBHeHME JIEHCTBUTENIBHBIX 4YHCEN, apuU(METUUYECKHe JEeHCTBUS C
JEACTBUTEILHBIMU YUCIIAMU.

Pa3mepbl OOBEKTOB OKpPYXKAIOIIEr0 MHPA, UIMTEIBHOCTh IPOLIECCOB B
OKPY’KaIOIIEM MHUpE.

[Tpubnmx€HHOE 3HAUEHUE BEJIMYMHBI, TOYHOCTh NMpUOIMKeHus. OKpyrieHue
yucen. [Ipukuaka u orieHKa pe3ysbTaToB BEIYUCIICHUN.

YpaBHeHHS U HEPABEHCTBA

JIunelinoe ypaBHEHME. PemieHne ypaBHEHH M, CBOASIINXCS K IMHEUHBIM.

KBagpaTHoe ypaBHeHue. Pemienne ypaBHEHUN, CBOMSIIMXCS K KBaAPAaTHBIM.
bukBanparHoe ypaBHeHue. [Ipumepsl pemieHnst ypaBHEHUM TPETbEN U YETBEPTOU
CTEIICHEU Pa3JIOKEHUEM Ha MHOXKHUTEIIH.

Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHUW. PelieHne TEeKCTOBBIX 3ajiay
anreOpanyeckuM METOIOM.

VYpaBHeHHe ¢ ABYMs NEPEMEHHBIMU M ero rpaduk. PemieHue cucrem aByX
JIMHEMHBIX YPABHEHUN C IByMs [IEPEMEHHBIMHU. PellieHne cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOPHIX JMHEHHOE, a Japyroe — BTOpoil creneHu. ['paduueckas
WHTEPIIPETALNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Peliienre TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooMm.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemienrne nMHENHBIX HEPABEHCTB C OJHOM mNepeMeHHOW. PemenHue cucrem
JMHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOW. KBaapaTHble HEpaBEHCTBA.
['padrueckas wHTEpHpeTanyss HEPABEHCTB W CHUCTEM HEPABEHCTB C JABYMS
IIEPEMEHHBIMHU.

DyHKIMHA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoictBa. Ilapabona, KoopaAuHATHI
BEPILMHBI TapaboJibl, OCb CAMMETPHUU MapadOoJIbL.



I'paduxu dyskmmit: y =kx, y=kx + b,y =k/x, y=x3, y =Vx, y = [x| , u ux
CBOWCTBA.

YucsioBbIe MOCI€I0BATEILHOCTH U MPOrPecCuu

[IoHsiTHE YHCIIOBOM IIOCJIENOBATEIBLHOCTH. 3aJaHHUE IIOCIEN0BATEIBHOCTH
pEKyppeHTHOH dhopMyoi 1 HOpMyIIOi n-To YiIeHa.

ApudmeTrnueckass U reoMeTrpuueckas mporpeccuu. QopMmyinbsl n-ro 4ieHa
apu(MeTHYeCKON U TEOMETPUUYECKOM MPOrpecCcrii, CyMMBI MIEPBBIX 71 YJICHOB.

N300paxeHne 4YIeHOB apUPMETHUECKON W TEeOMETPHUYECKOW Mporpeccuit
TOYKaMHU Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEWHBIN M AKCIIOHEHIMAJIBHBIN POCT.
CnosxHBIE TIPOLIEHTHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yJbTaThl OCBOCHHS TIPOrpaMMbl y4eOHOTO Kypca
«Anredpa» XapaKTepu3yrTCs:

1) naTpuoTHyecKkoe BOCIMTAHNE:

MPOSIBICHUEM HWHTEpeca K TMPONUIOMY H© HACTOSLIEMY POCCUHCKOM
MaTeMaTUKH, [IEHHOCTHBIM  OTHOIIEHWEM K  JIOCTHXKECHUSIM  POCCHMCKUX
MAaTEMATHUKOB M POCCHICKOW MaTEMAaTHYECKOM IIKOJbI, K MCIOJIb30BAHUIO ATHUX
JOCTHXKEHUM B IPYTUX HayKaxX W MPUKIAAHBIX cdepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIOJIHEHUIO 00S3aHHOCTEH Irpak/laHUHA U peau3allii ero
npaB, TMpPEJICTABICHUEM O MATEeMaTUYECKUMX OCHOBaxX (YyHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUN, MPOLIEAYP TPa)KJaHCKOTO oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXKIACHUIO 3TUUECKHUX MPOOJIEM, CBI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUWA HAyKH, OCO3HAHHEM BaXHOCTH
MOPaJIbHO-3TUUYECKUX TPUHIIUIIOB B ICSTEILHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHUE:

YCTAHOBKOM Ha AaKTUBHOE YyYacTHE B PEHICHUUM MPAKTHYECKUX 3ajad
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTHM MaTEMAaTHYECKOTO
oOpa3oBaHUsS Ha TPOTSHKEHUM BCEW JKM3HM Ui YCIENMIHON MpodeccruoHaIbHOM
JIEATCIBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM UHJIUBUIYATHBHON TPACKTOPUU 00pa30BaHUS U )KU3HEHHBIX TIJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTE;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K OMOIMOHAJIBLHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTHYECKUX OOBEKTOB, 3ajlayd, PEUICHUM, pPacCYXXIECHUM, YMEHHUIO BHUIEThH
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

S) HeHHOCTH HAYYHOI'0 NTO3HAHMSA:

OpUEHTAluEd B JIEATEIBHOCTA HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
MPEACTaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UeJIOBEKa, MPUPOJIbI U
oOllecTBa, MOHMMAHUEM MAaTEMaTHYECKOW HayKH Kak cQepbl 4elloBeueCcKOin
JIeATEIIbHOCTH, JTANOB €€ Pa3BUTHS W 3HAYMMOCTH JJIsI Pa3BUTHS IIUBWIM3ALINH,
OBJIJICHUEM SI3BIKOM MATEMATHUKH M MAaTeMaTUYECKOW KYJIbTYpOM KakK CpeICTBOM
MO3HAHUST MHpPA, OBJAJECHHUEM MPOCTEUIINMHU HAaBBIKAMU HCCIEI0BATENbCKON
JEATEIbHOCTH;



6) ¢usmueckoe BocnuTranue, GopmMHpoOBaHHME KYJbTYPbl 30POBbSl H
IMOLUMOHAJIBLHOIO 0JIArONOJIYYHs:

FOTOBHOCTBIO TMPHUMEHSTh MATEMAaTHYECKUE 3HAHUS B HMHTEpecax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOrO  o00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHA W OTABIXa, pErysapHas ¢uznueckas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBblKa pPedJICKCHH, IPU3HAHUEM CBOETO
MpaBa Ha OMIMOKY M TaKOTO e IpaBa JPYyroro 4ejaoBeKa,

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHEHTALIMEN HA MPUMECHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00J1aCTH COXPAHHOCTH OKPYXaIOIIeHl cpelbl, IJIaHUPOBAHUSI MOCTYIKOB U
OLCHKM WX BO3MOXHBIX MOCJEICTBUM I OKPYXKAIOWIEH CpPEIbl, OCO3HAHUEM
1J100aJIbHOTO XapaKTepa SKOJOTHYECKUX MTPOOIeM U IyTeH UX PEIICHUS,

8) ajanranus K U3MEHAIIMMCSH YCJIOBHSAM COLUMAJIBLHOM M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JCHUCTBUSIM B YCJIOBHUAX HEOINPEACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCJIIC
YMEHHUE YUYUTHCS Yy JPYTUX JIIOJICH, MPUOOpETaTh B COBMECTHOHN JEATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIIMU U3 OIbITA JPYTHX;

HEOOXOJMMOCThIO B (DOPMUPOBAHMM HOBBIX 3HAHWH, B TOM YHCIE
bopMyIMpOBaTh UEH, IIOHITHS, TUIIOTE3bl 00 00BEKTaX U SIBJICHUSAX, B TOM YHUCIIC
paHee HEM3BECTHBIX, OCO3HaBaTh JACHUIMTHI COOCTBEHHBIX 3HAHUH U
KOMITETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYyaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIONIUNH KOHTPMEpP, KOPPEKTHUPOBAThH
MPUHAMAEMbIC PEIICHUS W JeHCTBUSA, (OPMYJIUPOBATh U OICHUBATh PHUCKH U
MOCJICACTBUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/IbHBbIC YHHBEPCAJIbHbIE y4eOHbIe 1eiCTBUA

ba3zoBble 1ornueckue aAefcTBu:

e BBIABIIATh U XapaKTEPHU30BaATh CYIICCTBCHHBIC MPU3HAKA MAaTEMATHICCKUX
O0BEKTOB, TOHATUN, OTHOIIEHWUH MEXIYy IOHATHIMH, (OPMYIHPOBATH
OTpEJCNICHUs]  TMOHSATUW, YCTAHABIMBATh CYIIECTBCHHBIA  MPHU3HAK
KJaccu(uKanmy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpOBaTH W  MPEOOPa30OBHIBATH  CYXKJICHHS:
YTBEpIUTEIbHbIE W OTpUIIATeIbHBIC, €IMHUYHBIC, YacTHbIE W 0OIIue,
YCIIOBHBIE;



BBISIBJIAITH ~ MAaT€MAaTHMYE€CKHME  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npotuBopeursi B (akTax, MaHHBIX, HAOMIOJACHUSX U YTBEPKICHUSX,
npemjiaraTh ~ KPUTEpPUM  JUISL  BBISBJICHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEYN;

JienaTh BBIBOABI C HWCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, JIEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;
pa30OupaTh 10Ka3aTeIbCTBA MATEMATUUYECKUX YTBEPXKICHUN (TIpSIMbIE U OT
MPOTUBHOTO), MPOBOJUTH CAMOCTOSITEIIBHO HECIIOXKHBIE JOKa3aTebCTBA
MaTeMaTH4ecKnx (aKkToB, BHICTpaWBaTh APTYMEHTAIMIO, IPUBOIUTH
MIPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpATh Croco0 perieHus yuyeOHOW 3agauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB peElIeHUs, BBIOMpaTh Hauboiee MOAXOASAIIMN ¢ Yy4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTCPHUEB).

ba3oBble ucciieoBare/ibCKHe JAeiiCTBUSA:

HCIIOJIB30BaTh BOIPOCHI KaK HCCIIEI0BATEIbCKUNA WHCTPYMEHT ITO3HAHUS,
dbopMyIHpOBaTh BOIMPOCH], (HHUKCUPYIOIIUE IPOTHBOPEUHE, IIpodJeMy,
CaMOCTOSITeJIbHO yCTaHABJIMBaTh HCKOMOE M JaHHOe, (OpPMHUPOBATH
TUTIOTE3y, apTYMEHTHPOBAThH CBOIO MTO3UIIAIO0, MHCHHE;

MPOBOJIUTH IO CAMOCTOSITEILHO COCTABJICHHOMY IUJIaHY HECJIOKHBIN
DKCTIICPUMEHT,  HEOOJIbIIOE  MCCJIACAOBAaHWE IO  YCTAHOBJICHHIO
OCOOEGHHOCTEM MaTEeMaTUYECKOTO0 OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXKy COOO0M;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 0OOOIIEHHS U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOJIOIEHUS, WCCISAOBAHMS, OICHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 000OIICHHUIA;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IIPOIECCa, a TAKXKE BBIABUTAThH
MIPEATOJI0KEHHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBHSX.

Pabora ¢ unpopmaunmeii:

BBISIBJISITH HEJOCTaTOYHOCTh W HM30BITOYHOCTh HH(OpPMAlMU, JAHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHUs 3a4a4u;

BbIOMpaTh, aHAJIW3UPOBATh, CUCTEMATU3UPOBATh W HMHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIAOB U POPM IIPEICTABIICHUS,

BbIOMpATh (oOpMy TMpeACTaBiIeHUS HHPOPMAUUU M WILTIOCTPUPOBATH
perraemMbie 3aJa4yd  CXE€MaMH, JuarpaMMaMH, WHOW Tpadukodl U uX
KOMOMHAIIMSIMU;

OLICHMBAaTh HAAEKHOCTh WH(MOpPMAIMU MO KPUTEPHUSIM, MPEATIOKEHHBIM
yuuTeneM Uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS:



BOCTIpUHUMATh H  (OPMYJIHUPOBATh CYXIEHUS B COOTBETCTBHUU C
YCIOBUSIMHU U IETISIMU OOIICHHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3PCHHSI B YCTHBIX M NMHUCBMEHHBIX TEKCTaX, JaBaTh MOSICHCHUS IO
XOJly pelieHus 3a/1a4i, KOMMEHTHPOBATh TIOJyYCHHBIN PE3yJIbTaT;

B X0JI¢ 0OCYKJIEHUS 3a/1aBaTh BOIIPOCHI TI0 CYIIECTBY 00CYK/1aeéMOH TEMBI,
poOJIeMBbI, pelraeMoi 3a/1auv, BHICKAa3bIBaTh HJICH, HAICICHHBIC HA TMIOMCK
pEIICHUs, COIMOCTABIATh CBOM CYXKIEHHS C CYXICHHUSMH JPYTUX
YYaCTHUKOB JHaiora, OOHApPYKWBATh Pa3IMunie W CXOJCTBO IO3WIIHMHA, B
KOpPpeKTHOU opme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHUS,
NPEACTABIATh  pPE3yJbTaThl  pPEMICHHUS  3aJa4d,  JKCIEPUMEHTAa,
UCCJIEIOBAHUS,  TPOEKTa,  CaMOCTOATENIBHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3aJ1ay NIPE3EHTAIMU U OCOOCHHOCTEH ayAuTOPUH;
MOHMMATh W HWCIOJB30BaTh  MPEUMYIIECTBA  KOMaHTHOW |
WHIUBUAIYyAIbHOH paOOThl TIPH PEIMIeHWH YYeOHBIX MaTeMaTHYCCKUX
3a/1ay;

MPUHUMATh 1EJIb COBMECTHOU JEATEIbHOCTH, TJIAHUPOBATH OPTaHU3AIUIO
COBMECTHOM paloThl, pacmpenensaTb BHUABI padOT, OTOBAPUBATHCH,
00CyX)aTh MPOLIECC U PE3yIbTaT pabOThl, 0000IIaTh MHEHUS] HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TPYyNIoOBBIX (opmax pabotsl (oOCykneHus, oOMEeH
MHEHUSIMH, MO3TOBBIE IITYPMBI M JIpyTW€), BBIMOJHATH CBOK YacTh
pabOThI M KOOPIAUHUPOBATH CBOM JICUCTBUS C APYTUMH YJIeHAMU KOMaH/IbI,
OIICHMBATh Ka4eCTBO CBOETO BKJaJa B OOIIUI MPOIYKT MO KPUTEPHUSIM,
chOpMYTUPOBAHHBIM YIaCTHHKAMHU B3aUMOICHCTBHSI.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIEe YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOATENIbHO COCTAaBJIAThH IJIaH, AJITOPUTM PEIICHUs 3aJa4yd (MU €ro
4acTh), BIOMpATh CIOCOO pElIeHHs C Y4ETOM HMEIOUIUMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpOBaTb U KOPPEKTUPOBATH
BapUAHTHI PEIICHUN C Y4ETOM HOBOW WH(MOpMAITUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIBbHbINA HHTEJLJIEKT:

BJIAJE€Th CHOCO0AMU  CaMONPOBEPKH, CAMOKOHTPOJIA Ipolecca H
pe3yJsibTaTa pelieHus MaTeMaTHYECKOMN 3aauu;

MPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH IIPU PELICHUU
3a7a4M, BHOCUTb KOPPEKTHBbI B [EITEIBHOCTH HA OCHOBE HOBBIX
00CTOATENILCTB, HAWIEHHBIX OIMMOOK, BBISIBICHHBIX TPYIHOCTEH;
OIICHUBATh COOTBETCTBUE PE3yJbTaTa ACATEIbHOCTH MOCTABICHHOW LIEJIH
U YCIIOBUSIM, OOBSCHSTh MPUYUHBI JOCTHKEHUS WJIM HEIOCTHIXKEHUS LIEIIH,
HAXOJIUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



ITPEAMETHBIE PE3YJ/IBTATDBI

K xoHmy oOydenuss B 7 kJjacce OOydYarolMiiCsi MOJIYYUT CIIECAYIOIINE
IPEIMETHBIE PE3YJIbTATHI:

Yuciaa v BIYMCICHUA

BoinonHsTh, codyeTass YCTHbIE UM NHChbMEHHbIE NPUEMBI, apumeTHUecKue
JEUCTBHUS C PAlMOHAIBHBIMU YUCIIAMH.

HaxoauTh 3Ha4eHMsS YWCIOBBIX BBIPAKEHUU, MPUMEHSTh Pa3HOOOpa3HbIC
c0cOoObI U MPUEMBI BBIUMCICHUS 3HAYCHHM APOOHBIX BBIPAKECHUMN, COAEpMKAIINX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU.

[TepexonuTe OT OHOM (HOPMBI 3aIIUCH YUCEN K Apyroi (mpeoOpa3oBbIBATH
JNECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YAaCTHOCTU B O€CKOHEUHYIO JECATUYHYIO IPOOB).

CpaBHHBaTh U YIOPSI0YMBATH PALIMOHAIBHBIE YNCIA.

OKpyrasTh yncIIa.

BBINTONIHATE IPUKUAKY U OLEHKY pe3yJibTaTa BBIYMCIICHUM, OLICHKY 3HaYEHUMN
YHUCJIOBBIX BBIPAXKEHUH. BBINOMHATH JAEHCTBUSA CO CTENEHSIMHU C HATYpaJbHBIMU
MOKa3aTeJISIMH.

[IpuMeHATP  NPU3HAKK  JEJIUMOCTH,  pa3JIOKEHUE HA  MHOMKUTEIH
HATypaJbHbIX YUCEIL.

PemaTe mpakTUKO-OPUEHTUPOBAHHBIE 337auM, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYMH, MPONOPUMOHAIBHOCTBIO BEJIMYMH, NPOLEHTAMU, WHTEPIPETUPOBATH
pe3yNbTaThl pelIeHUs 3aa4 ¢ YYETOM OTPaHMYEHHUH, CBSI3aHHBIX CO CBOMCTBAMHU
paccMaTpUBAEMbIX 0OBEKTOB.

AJiredpanyeckue BbIpaKeHUs

Hcnonb3oBaTh anreOpandyecKkyr0 TEPMUHOJIOTHI0 U CHUMBOJIUKY, NPUMEHSThH
e€ B Ipolecce OCBOCHUS y4eOHOro MaTepuarna.

Haxoauth 3HaueHHss OyKBEHHBIX BBIPRXKEHHUN MPHU 3aJaHHBIX 3HAYCHHSIX
IIEPEMEHHBIX.

Bemonusate  npeoOpa3oBaHUsl  LIEJIOTO  BBIPAKEHUS B MHOTOWIEH
MPUBEIACHUEM TTOJIOOHBIX CIIAra€MbIX, PACKPHITHEM CKOOOK.

BbIMONHAT, YMHOKEHHME OJIHOWJIEHa HAa MHOTOWIEH M MHOro4YJleHa Ha
MHOTOYJIEH, IPUMEHSTH (POPMYJIbI KBajipaTa CyMMBI U KBaJipaTa pa3HOCTH.

OCyIIEeCTBIIATh PA3JIOKEHUE MHOTOWICHOB HA MHOMKUTEIM C IOMOILIBIO
BBIHECEHUSI 3a CKOOKM OOIIEro MHOXMWTENsS, TPYNIUPOBKH CllaraeMbiX,
npuMeHeHus: (OpMyJT COKPAIIEHHOTO YMHOKEHHUS.

[TpumensTh npeoOpa3oBaHUsi MHOTOWICHOB JJIsi PEUICHUS Pa3IUYHbIX 3a]1a4y
U3 MAaTEMaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEATbHON MPAKTHKHU.

Hcnonp30BaTh CBOMCTBA CTENEHEHM C HATypPaJIbHBIMU IOKA3aTEISIMU IS
npeoOpa30BaHus BbIpAKEHUH.



YpaBHeHUs U HEPABEHCTBA

PemaTte nuHENHBIE ypaBHEHUS C OJHOM NEPEMEHHOW, NPUMEHss IpaBHIIA
nepexoza OT UCXOIHOI'O YPAaBHEHMsI K PaBHOCWIBHOMY eMy. [IpoBepsTs, sBisieTcs
JIM YUCJI0 KOPHEM YPaBHEHUS.

[IpumeHsTh rpaduyecKkre METOIbI IPHU PEIIEHUN JIMHENHBIX YPAaBHEHUN U UX
CUCTEM.

[TonOGupare mnpumepsl Map 4YHUCEN, SBIAIOIIMXCS PEIIEHUEM JUHEHHOIro
YpaBHEHUS C ABYMsI IEPEMEHHBIMU.

CTpouTh B KOOPIMHATHOW TIJIOCKOCTH TpaduK JHUHEHHOTO YpaBHEHHUS C
JIByMsI TIEPEMEHHBIMH, TMOJIb3YSACh TpaduKOM, MPHUBOIUTH TMPUMEPHI PEIICHHUS
YpaBHEHHUS.

Pemate cucteMsl 1ByX JIMHEWHBIX YPAaBHEHUH C JByMS IIEPEMEHHBIMU, B TOM
yucie rpaduyecKu.

CocraBnaTe W pemarh JIMHEMHOE YPaBHEHUE WA CUCTEMY JIMHEHMHBIX
YPaBHEHUN IO YCJIOBHUIO 3aJayd, WHTEPOPETHPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4yl NIOJIy4E€HHBIN Pe3yJIbTar.

DOyHKUIMHA

N300pakaTh HA KOOPAUHATHOW MPSAMOI TOYKH, COOTBETCTBYIOIIUE 33 JaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KU, UHTEPBAJIbl, 3aAUCHIBATh YHCIOBBIE IPOMEXKYTKH Ha
aNre0panvecKoM SI3bIKE.

OtmedaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpAMHATaM,
CTpOUTh Ipaduky TMHENHBIX QyHKUUNA. CTpouTh rpaduk GyHKUIUU ¥ = [X|.

OnuceiBaTh C TMOMOIIbIO (YHKUHUA HW3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMH: CKOPOCTb, BPEMs, PACCTOSHHUE, LIEHA, KOJIUYECTBO, CTOUMOCTb,
MPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[lonumate rpaduyeckuil crocod MpEeACTaBICHHUS W aHalIW3a MHMOpManuwy,
U3BJIEKATh U UHTEPIPETUPOBATH MH(DOPMAIUIO U3 TPaUKOB pEAbHBIX MPOLECCOB
Y 3aBUCHMOCTEM.

K xoniy oOyuenus B 8 kiacce OOyYarONIMICS TOJYYHT CIETYIOIIHE
IPEIMETHBIE PE3YJIbTATHI:

Yuciia ¥ BBIYUCICHUSA

Hcnonp30BaTh HaydaJgbHBIE IMPEACTABICHHUS O MHOKECTBE JEHCTBUTEIBHBIX
YHCell JJIl CPaBHEHUs, OKPYTJICHUS U BBIYMUCICHUM, N300paxarh JCHCTBUTEIbHBIC
YHCJIa TOYKaMHU HA KOOPJAWHATHOM MPSAMOM.

[IpumeHnsaTh moOHATHE apU(PMETUYECKOrO KBAJIPATHOTO KOPHS, HAXOAMTH
KBaJIpaTHbIE KOPHM, UCIOJIb3Ysl MPU HEOOXOAMMOCTH KaJIbKYJATOP, BBINOIHITH
npeoOpa3oBaHus BBIPAKEHUM, COJEPXKAIIMX KBaJApaTHble KOPHU, HCHOJIb3YS
CBOMCTBA KOPHEMN.



Hcnonb3oBaTh 3amucu OOJIBIIMX M MaJIbIX YUCEN C MOMOIIbIO JECITUYHBIX
npo0eit u creneneit uucia 10.

AnreOpandeckue BbIPAKEHUS

[IpuMeHATh TOHSTHE CTENEHU C IEJbIM IOKa3aTeJIeM, BBINOJIHATh
npeoOpa3oBaHus BIPAXKEHUH, COIEPIKAIINX CTETIEHH C LIETBIM MTOKa3aTeIeM.

BhITIONHATE TOXIECTBEHHbIE MPE0oOpa30BaHUs PAMOHATIBHBIX BBIPAXKEHUN
Ha OCHOBE MPaBUJI ACHCTBUHN HaJ MHOTOUYJICHAMH U alre0pandyecKuMu ApoOsIMHU.

PacknanpiBaTh KBapaTHBIN TPEXUJIECH HA MHOXKHUTEIH.

[IpuMeHsTh MpeoOpa3z0BaHMs BHIPAXKECHUM JJISI PEIICHUST PA3IMYHBIX 3a7a4 U3
MaTeMaTUKH, CMEXHBIX MMPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pewmiaty nMHEMHBIE, KBaJIpaTHbIE YPaBHEHUS U PAllMOHAJIbHBIE YpaBHEHUS,
CBOJISILIIMECS K HUM, CUCTEMBI JIByX YPABHEHUM C IByMsI IEPEMEHHBIMH.

[IpoBOANTE MPOCTENIINE HUCCIECTOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUWU, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBlIeHUu (YCTaHABIMBATh, UMEET
JY YpaBHEHUE WIM CHUCTEMAa YPAaBHEHUUN PEIICHHS, €CIId UMEET, TO CKOJIbKO, U
npouee).

[lepexoauTh OT CIOBECHON (OPMYIMPOBKH 3aJaul K €€ anreOpandeckoi
MOJIEIM C TIOMOIIBIO COCTABJICHUS YpPaBHCHUS WM CHCTEMbl YpaBHEHUH,
MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJYYEHHBII pe3ybTar.

[IpuMeHATh CBOWCTBAa YMHCIIOBBIX HEPABEHCTB [JII CPAaBHEHUS, OLICHKH,
pelliaTh JMHEWHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM W HMX CHUCTEMBbI, /1aBaTh
rpauuecKy0 WIUTIOCTPALIMI0 MHOKECTBA PEIIEHUH HEpPaBEHCTBA, CHCTEMBbI
HEPaBEHCTB.

DOyHKUIMHA

[ToHumaTe ¥ KCMONB30BATh (DYHKIIMOHAIBHBIC TOHSITHS U SI3bIK (TEPMUHBI,
CUMBOJIMUECKUE OOO3HAYCHUS), OMNpEAesaTh 3HaueHHE (PYHKIHUM 1O 3HAYECHUIO
aprymMeHTa, OlpeAesaTh CBOMCTBAa PYHKIMU N0 €€ rpaduKy.

Crpoutb rpaduku dJeMEeHTapHbIX QYHKUIMN BUJIA:

y = k/ix, y = x2, y = x3,y = |x|, y = VX, onucsiBats cBOiicTBA UHCIOBOI
bynakuu 1o e€ rpaduky.

K xoHmy oOyuenuss B 9 kJjacce oOydYaromuiicsi TMOJIYYUT CIICIYIOIINE
NpeAMETHbIE PE3YIbTaThI:

Yucaa v BIYMCICHUSA

CpaBHUBATH U YIIOPSAIOUNBATH PALIMOHAIIBHBIEC U UPPAllMOHATIBHBIE YHCIIA.

BeimonHATh  apudMeTHYecKue JEUCTBUS C PAlMOHAIBHBIMU YHCIIAMH,
coyeTras YCTHbIE M TMHUCBMEHHBIC TMPUEMBI, BBIOJHITh BBIUMCICHUS C
UpparmoHaIbHBIMU YUCIaMHU.



HaxoauTe 3HaueHusi cCTeNeHEeM C LEJbIMA MOKa3aTelsIMU U KOpPHEH,
BBIYUCIISITh 3HAYEHUS YNCIIOBBIX BBIPAKECHUM.

OKpyrJisSiTh JE€WCTBUTEIBHBIE YHWCJA, BBINOJIHATh MNPUKHUAKY PE3YJIbTaTa
BBIYHCIICHUH, OLICHKY YMCIIOBBIX BBIPAKCHUMU.

YpaBHeHNS U HEPAaBEHCTBA

Pewmate JMHEHBIE W KBaJApAaTHBIC YPaBHEHWS, YPAaBHEHUSA, CBOISIIHMECS K
HUM, TIpOCTENIINE APOOHO-paIIMOHANIbHBIEC YPABHEHHS.

Pemate cucremsl IByX JIMHEWHBIX YPAaBHEHUM C JABYMS IIEPEMEHHBIMU H
CUCTEMBI JIBYX YPABHEHUM, B KOTOPBIX OJJHO YPABHEHUE HE ABJISICTCS TUHECUHBIM.

PemaTte TEKCTOBBIE 3amadyM aidreOpamdecKuM CIIOCOOOM C  TTOMOIIBIO
COCTaBJICHUS YPABHEHUS UJIM CUCTEMBI JIBYX YPABHEHHUM C IByMsI IEPEMEHHBIMH.

[IpoBOANTH MPOCTEHIINE UCCIIECIOBAHNS YPABHEHUM U CUCTEM YpPAaBHEHUH, B
TOM YHUCJIE C TPUMEHEHUEM IpaUUeCKUX NpPe/ICTaBIECHUI (YCTaHABIMBATh, UMEET
JY YpaBHEHUE WIM CHCTEMA YPAaBHEHUM PELICHMS, €CIIM UMEET, TO CKOJIBKO, U
npouee).

PemaTe nuHeWHbIE HEpPaBEHCTBA, KBaJIpaTHBIE HEPABEHCTBA, H300paXkaTh
pEllIEHNE HEPABEHCTB HA YHUCJIOBOM MPSIMOM, 3alMCHIBATh PEIICHHE C MOMOIIBIO
CHUMBOJIOB.

Pemiate  cUCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMBI  HEPABEHCTB,
BKJIIOYAIOIIME KBAJApPAaTHOE HEPABEHCTBO, H300pa)xaTh pEIICHUE CHUCTEMBbI
HEPABEHCTB Ha YUCJIOBOM NMPSMOM, 3aMUCHIBATh PEUIEHUE C TOMOIIBI0 CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PELIEHUN PA3JIMYHBIX 3a7a4.

DOyHKIUU

Pacnio3naBath (yHKIMH W3y4eHHBIX BUIOB. [loKa3piBaTh CXEMaTHUYECKH

pacnoJiokeHNe Ha KOOPJIAMHATHOM MIIOCKOCTH TpadUKOB (PYyHKIUN BUOA: y = kx, ¥
=kx+b y=kx,y=ax2 + bx +c,y=x3, y = Vx, y = |x|, B 3aBHCHMOCTH OT
3HaYEHUN KOA(DPHUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIMIA.

Ctpouth U M300pakaTh CXEMATHYECKU TpaPUKU KBAIPATUYHBIX (DYHKIIHM,
OMMCHIBATh CBOMCTBA KBAPATUUHBIX (DYHKIIHI 1O UX Tpadukam.

Pacnio3naBaTh KBagpaTHYHyIO (QYHKIHIO 110 (opMyJsie, MPUBOJAUTH TPUMEPHI
KBaIPaTUYHBIX (DYHKIMA U3 peaTbHOM KU3HU, GUBUKHU, TCOMETPHH.

Yucsi0BbIE MOC/I€I0BATEILHOCTH U MPOrPecCum

Pacno3naBath apuMETHYECKYI0 M TE€OMETPUUECKYI MPOTPECCUH TIPU
pa3HBIX CcrocoOax 3aaHus.

BBIMOMHATE BBIUMCIACGHUS € HUCHOJb30BaHMEM (OpMyn n-ro 4jieHa
apu(PpMETUIECKON 1 TeOMETPHUUECKOU MPOTPECCUI, CYMMBI TIEPBBIX N YJICHOB.

N300pakath YJI€HBI TMOCIEIOBATEIPHOCTH TOYKAMUA HA KOOPIWHATHOM
MJIOCKOCTH.



Pemarp 3amaum, CBSi3aHHBIE C YUCIIOBBIMH TOCIEAOBATEIHHOCTSIMH, B TOM
qHCIie 334U U3 PEATbHOHN JKU3HHU (C MCIOJIb30BaHUEM KaJIbKyJIATOPa, IMUPPOBBIX
TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
HaunmMeHoBaHMe pa3/iejioB U TeM ungpoBbie
Ne i/ P Konrpoububie IIpakTHyeckue (1ubp )
NporpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
| Yucaa u BeIUKMCIeHU. PallmoHalbHbIE 75 1 bubmuorexa [JOK
qucia https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
2 Anre6 27 1
JITCOPAMHICCKUC BHIPABKCHHA https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
2 1
3 YPaBHCHHS M HEPABCHCTBA 0 https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
4 K .® 24 1
OOPJMHATSI i rpadikit. DyHKIUH https://m.edsoo.ru/7£415b90
bu6mmoreka [IOK
I1 1
3 OBTOpetHe it 000DLeHe 6 https://m.edsoo.ru/7£415b90
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

KoJunyecTBO 4acoB JIeKTPOHHbIE
HanmeHoBaHMe pa3ae/ioB U TeM uudposbie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
bu6mmoreka [IOK
1 4 .K 15
ucia v BeruuciaeHus. KBaapaTHbeie KOpHH hitps-//m.cdsoo.ru/7f417af8
’ Uucna u Beruncienus. CTeneHsp ¢ 1ebiM 7 bubmuoreka [JOK
oKasarejieM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKue BhIPAKECHHUS. 5 1 bubnuorexa [JOK
KBanpatubiii TpéxuiieH https://m.edsoo.ru/7f417at8
4 Anrebpanyeckue BbIpaKEHHUS. 15 | bubnnorexa [HOK
Anrebpaunyeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagparHbie 15 | bubnnoreka [JOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 13 bubnuotexa [JOK
YpaBHEHUH https://m.edsoo.ru/7f417at8
bu6mmoreka [IOK
7 .H 12 1
VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa hitps-//m.cdsoo.ru/7f417af8
bu6mmorexa [IOK
8 o .0 5
YHILHH. LCHOBHEIE TOHATHA https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
o 4
? YHIIUH, HHCIOBbIC (I)yHKL[I/II/I ? https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
10 I1 06006 6 2
OBTOPCHHE 1 0DODIIEHHE https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6 0



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

9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM undpoBbie
Ne n/m P Kourpoabnbsie IIpakruueckue (icpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 Yucna u Beruncienus. JlelicTBUTENbHEBIC 9 bubnuorexa [IOK
qucia https://m.edsoo.ru/7f419d08
) YpaBHEHUs 1 HEPABEHCTBA. Y PaBHEHUS C 14 | bubnmoreka [JOK
OJHOU MepeMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHenus u HepaBeHCTBA. CHUCTEMBI 14 | bubnnorexa [JOK
ypaBHEHUI https://m.edsoo.ru/7f419d08
bubnuoreka [{OK
4 .H 1 1
VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 6 hitps//m.cdsoo.ru/Tf4 19408
bu6nunorexa LIOK
5 o 16 1
YHIHHH https://m.edsoo.ru/7£419d08
bu6mmoteka IIOK
6 4 15 1
MCTTOBBIC HOCHCHOBATEILHOCTH] https://m.edsoo.ru/7£419d08
7 [ToBTOpenue, 0600IIEHNEe, CUCTEMATHU3AIIHS 18 | bubnmorexa LIOK
3HaHUU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0



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




HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tewa ypoxa Bcero Kontpoaensie  IpaxTiiecikue u3y4eHust  o0pa3zoBaTeJbHbIEC
padoThI padoThI pecypenI
1 [ToHsiTHE panoOHAILHOTO YKCIIa 1
) Apudmernaeckue neiicTBus ¢ 1
panoHaIbHBIMU YU CIAMU
3 Apudmernueckue neiicTBus ¢ |
paloHaIbHBIMU YHCIAMU
4 Apudmernueckue TeUCTBUS C 1
paloOHaIbHBIMU YHCIAMHU
5 Apudmernueckue NeiCTBUS C |
paloHaIbHBIMU YHCIAMHU
6 Apudmernueckue NeiCTBUS C |
paloHaIbHBIMU YHCIIAMU
7 CpaBHeHue, ynopsa04MBaHue 1
palMOHAIBbHBIX YNCEI
g CpaBHeHMe, ynops10uMBaHue 1
palMOHAIBHBIX YUCEI
9 CpaBHeHMe, ynops10uMBaHue 1
palOHAaIbHBIX YHCE
10 Crenens ¢ HaTypalIbHBIM | bubnnoreka [JOK
IoKasareyieM https://m.edsoo.ru/7f4211de
CreneHsb ¢ HaTypaIbHBIM bubnnorexa [JOK

11

IIoKa3aTcjIcM

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



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

12 Crenenb ¢ HATYpaJIbHBIM bubmmoreka [JOK
IoKasaTrejieM https://m.edsoo.ru/7f42154e
13 Crenenb ¢ HATYpaJIbHBIM bubnunoreka [HOK
nokKasarejieM https://m.edsoo.ru/7f4218be
14 CreneHb ¢ HaTypaIbHBIM
MoKazaresieM
15 Pemenrie 0oCHOBHBIX 3a/1a4 HA JPOOH,
MIPOLIEHTHI U3 PEAIbHOM MPAKTUKU
16 Pemenrie 0oCHOBHBIX 3a/1a4 HA poOH,
MIPOILICHTHI U3 PeaTbHOU NMPAKTHKU
17 Pemennie ocCHOBHBIX 3a/1a4 Ha JpooH,
MIPOLIEHTHI U3 PEAIbHOM MPAKTUKH
18 Pemenrie oCHOBHBIX 3a/1a4 HA JpoOH,
MIPOIICHTHI U3 PeaTbHOM MPAKTHKU
19 [IpusHaku neMMMOCTH, Pa3I0KEHUS
Ha MHOKHUTEJIM HATYPAJIbHBIX YHCEIT
20 [Ipu3Haku AeIUMOCTH, PA3I0KEHUS
Ha MHOXUTEJIHM HATYPAJIbHBIX YHCEI
21 Peanbubie 3aBucumoctu. [Ipsimas u
oOpaTHasi TPOMOPIIUMOHATIBHOCTH
2 Peanbnbie 3aBucumoctu. [lpsimas u
oOpaTHast TPOMOPIIMOHATBHOCTH
73 Peanbnbie 3aBucumoctu. [lpsimas u
oOpaTHas MPONOPIHUOHATEHOCTH
24 Peanbupie 3aBucumoctu. [Ipsimas u
oOpaTHast IPOMOPIIMOHATBHOCTH
25 KonTponbnas pabota mo Teme

"ParmoHanpHEIe ynciia"



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

bubmuorexa [JOK

26 byKkpettible BbIpaeHs https://m.edsoo.ru/7f41feec
27 DopmyIibl
28 Dopmyibl
29 [Tepemennsbie. JlomycTrmblie 3HaYCHUS
MIEPEeMEHHBIX
[IpeoOpazoBanne OyKBEHHBIX
30 BLI:pamFe)HHI?I, paCKpZIKTMe CKOOOK 1 bubmorexa LHOK
HpHBeIeHHe TOTOBHbIX CIArAeMEIX https://m.edsoo.ru/7f41fafa
[IpeoOpazoBanne OyKBEHHBIX
31 BLI:pamFe)HHI?I, paCKpZIKTMe CKOOOK | bubmmorexa [TOK
HpHBe/IeHHE TOTOBHBIX CIAraeMBIX https://m.edsoo.ru/7f41£fd70
[Ipeobpa3oBanre OYKBEHHBIX
32 BBIpQ)XEHUH, pacKpbITHE CKOOOK U
MpUBEIEHNE TTOJO0HBIX ClaraeMbIX
[IpeobpazoBanre OYKBEHHBIX
33 BBIpQXEHUH, pacKpbITHE CKOOOK U
MIPUBEICHNE TTOIOOHBIX CIaraeMbIX
34 CBoIiCTBa CTETICHHU C HATYPAJIbHBIM bubnuotexa [JOK
IoKasaTeyieM https://m.edsoo.ru/7f421382
35 CBOIiCTBa CTETICHHU C HATYPAIHHBIM bubnmoreka [JOK
nokasarejieM https://m.edsoo.ru/7f42154e
36 CBoiicTBa CTENEHU C HATYpaJIbHBIM bubnuotexa [JOK
moKasarejieM https://m.edsoo.ru/7f4218be
bubnnoreka [JOK
37 Muorouners: https://m.edsogru/7f42276e
38 MHorousneHsl bubmorexa [IOK

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



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930

CJ'IO)KCHI/IC, BbBIYUTAHUC, YMHOKCHHUC

bubmuoreka [JOK

39 MHOT'OYJIEHOB https://m.edsoo.ru/7f422af2
40 CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE bu6mmoreka [IOK
MHOT'OYJIEHOB https://m.edsoo.ru/7f422cc8
41 CnoxxeHue, BBIYUTaHNUE, YMHOKEHUE bubmmoreka [JOK
MHOT'OYJIEHOB https://m.edsoo.ru/7f422fca
42 CrnoxxeHue, BBIYUTAaHUE, YMHOKEHUE bubnuorexa [JOK
MHOT'OYJIEHOB https://m.edsoo.ru/7f423182
43 @opMyIIbI COKpALIEHHOTO bubnuoreka [IOK
YMHOXKEHUA https://m.edsoo.ru/7f42432a
44 @opMyIibl COKpAIEHHOTO bubnuorexa [JOK
YMHOKEHUS https://m.edsoo.ru/7f42464a
45 DopMyJIbl COKPALLEHHOTO bubnnorexa [HOK
YMHOKEHUS https://m.edsoo.ru/7f424c12
46 DopMyJIbl COKPALLIEHHOTO bubnuoreka [IOK
YMHOKEHUA https://m.edsoo.ru/7f424fd2
47 @opMyIbl COKpaALIEHHOTO bubnnorexka [JOK
YMHOKEHUS https://m.edsoo.ru/7f4251d0
43 Paznoxxenre MHOrO4JICHOB Ha bu6mmoreka [IOK
MHOKHUTEIIN https://m.edsoo.ru/7f423312
49 PaznosxeHre MHOTOUYJIEHOB Ha bubnmoreka [JOK
MHOXHUTEIIN https://m.edsoo.ru/7f4237fe
50 Paznoxenre MHOrO4IeHOB Ha bu6mmorexa [IOK
MHOXHUTEIIN https://m.edsoo.ru/7f4239de
51 PaznoxeHre MHOTOYIEHOB Ha
MHOXHUTETHN
57 KonTponbnas pabota mo Teme

"Anrebpanyeckue BeIpaxeHus"



https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de

VYpaBHeHue, IIpaBuia

53 npeoOpa3oBaHus ypaBHCHHS,
PaBHOCUJIBHOCTh YPaBHEHUM
JInHeHoe ypaBHEHHE C OJJHOU
54 IIEPEMEHHOM, pellIeHne TMHEWHBIX
YpaBHEHUU
JIuHeitHOe ypaBHEHUE C OJJHOM
55 IIEPEMEHHOM, pelleHne JMHEWHBIX bubmmorexa LHOK
. https://m.edsoo.ru/7f420482
YpaBHEHUI
JIuneliHoe ypaBHEHHE ¢ OAHOU
56 MEePEMEHHOM, PEeIICHUE JTUHEHHBIX
ypaBHEHUH
57 Pemenue 3aga4 ¢ moMoIsro bu6mmoreka [IOK
ypaBHEHUH https://m.edsoo.ru/7f42064e
53 Pemenue 3a1a4 ¢ MOMOIIBIO bu6mmoreka [JOK
YpaBHEHUU https://m.edsoo.ru/7f420806
59 Pemmenne 3aga4 ¢ moMoIIbIO bu6mmoreka [JOK
YpaBHEHUH https://m.edsoo.ru/7f4209a0
60 Pemenue 3agaq ¢ momompio bu6mmorexa [IOK
ypaBHEHUH https://m.edsoo.ru/7f420e6e
61 JluneitHoe ypaBHEHHE C TBYMS bubnmoreka [JOK
MEpEMEHHBIMU U €T0 Tpadux https://m.edsoo.ru/7f427c32
2 JIuneitHOe ypaBHEHUE C IBYMs bubnuoreka [IOK
MEPEMEHHBIMH U €ro rpaduk https://m.edsoo.ru/7f427e8a
Cucrema 1ByX JINHEVHBIX YpPaBHEHUI bubnnoreka [JOK
63
C IBYMsI [IEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema 1ByX JTUHEHHBIX YpaBHEHHH

C IBYyMs IIEPEMEHHBIMU



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 JUHEHHBIX YpaBHEHUM

05 C IByMs IIEPEMEHHBIMH
66 Cucrema 1ByX JUHEHHBIX YpaBHEHUM
C IByMs IEPEMEHHBIMU
67 Pemenue cucrem ypaBHEHUI bubmmorexa LIOK
https://m.edsoo.ru/7f4284de
68 Pemenue cucrem ypaBHEHUI bubmmorexa LHOK
https://m.edsoo.ru/7f42865a
69 Pemenue cucrem ypaBHEHU bubmmorexa [OK
https://m.edsoo.ru/7f4287d6
70 Pemenue cucrem ypaBHEeHUI
71 Pewrenue cucreM ypaBHeHU
7 KonTponbhas padbora no teme bubnnorexa [HOK
"Jlunelinbie ypaBHEeHUS" https://m.edsoo.ru/7f421044
73 Koopaunara Touku Ha npsiMoit bubmmorexa LHOK
https://m.edsoo.ru/7f41de76
74 UYucnoBble TPOMEKYTKH bubmmorexa [OK
https://m.edsoo.ru/7f41dff2
75 UYucnoBble TPOMEKYTKH
76 PaccrosiHne Mexny AByMs TOUKaMH
KOOPJAMHATHOU IIPSAMON
77 Paccrosinrie Mexay AByMs TOUKaMH
KOOPAMHATHOU IIPSAMON
73 [IpsimoyronbHas cucreMa KOOpAUHAT bubmuorexa [IOK
Ha IUIOCKOCTHA https://m.edsoo.ru/7f41el6e
79 IIpssMoyronbHas cucTeMa KOOpAUHAT bubnnorexa [JOK
Ha INIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Tpumeps! rpaduKoB, 3aTaHHBIX 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
https://m.edsoo.ru/7f41e42a

bopmynamu

https://m.edsoo.ru/7f41e8a8

81

[Tpumeps! rpadukoB, 3aJaHHBIX

bu6mmoreka [IOK

bopmynamu https://m.edsoo.ru/7f41ed80
2 ITpumeps! rpaduKoB, 3a1aHHBIX
dhopmynamu
23 UYrenue rpaukoB peabHbIX bubmumoreka [IOK
3aBUCUMOCTEN https://m.edsoo.ru/7f41ea24
24 Urenue rpauKoB peabHbIX
3aBUCUMOCTEHN
bubmuorexa [JOK
85 IT
OHATHE (YHKIH https://m.edsoo.ru/7f41ef06
86 I'paduk pynkumm
bu6mmoreka [IOK
87 i i
Crolictpa pyriiii https://m_edsoo.ru/7f41£078
bu6mmoreka [IOK
88 Croii 7
BoicTBa QyHKIMii https://m.edsoo.ru/7f41f1fe
bu6mmoreka [JOK
e
89 HHCHas QYHKIULS https://m.edsoo.ru/7f427282
. bubmmorexa [JOK
20 Jlueiiiast Gy https://m.edsoo.ru/7f427412
91 ITocTpoenue rpaduka TUHEHHOM bubnuoreka [IOK
GbyHKIIIHI https://m.edsoo.ru/7f426d1e
9 ITocTpoenue rpaduka TUHEHHOM
GbyHKIIII
93 I'paduk pynkumn y =[x|
94 I'padpux pynkuum y =[x|
95 KonTponbhas pabota no teme bubnuorexa [IOK

"Koopaunate! u rpadguku. Oyakuun"

https://m.edsoo.ru/7f41f50a



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
https://m.edsoo.ru/7f41f50a

/ Becepoccuiickast poBepovHas

paborta
96 HroroBas koHTpONIBEHAS paboTa / 1 bubnunoreka [HOK
Bcepoccuiickas mpoBepouHas paboTa https://m.edsoo.ru/7f429c6¢
[ToBTOpEHNE OCHOBHBIX MOHSATUN U
97 METOJOB Kypca 7 Kjacca, 00001eHne 1
3HaHUHU
[ToBTOpPEHNE OCHOBHBIX MOHITHH H
98 METONOB Kypca 7 Kiracca, 00001eHue 1 Brommozexa [IOK
'Hv P ’ H https://m.edsoo.ru/7f429{32
3HAHUNA
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
99 METOJIOB Kypca 7 Kiiacca, 00001enne 1 Brommozexa [IOK
. P ’ https://m.edsoo.ru/7f42a0e0
3HAHUN
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
100 METO/IOB Kypca 7 Kjacca, 00001ieHne 1
3HaHuHU
[ToBTOpEHNE OCHOBHBIX MOHSATUH U
101 METOIOB Kypca 7 Kiiacca, 0000IeHne 1 bubmaorexa IJOK
H\, P ’ H https://m.edsoo.ru/7f42a27a
3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHSATUH U
102 METOIOB Kypca 7 Kiiacca, 0000IeHne 1 bubmaorexa [IOK
HV P ’ B https://m.edsoo.ru/7f42a900
3HAHUN
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME



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 JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Konrpoabnbie IIpakruueckue
n/n Bceero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcsbl
1 KBagparHblit KOpeHb U3 YUCIIA 1 bubmmorexa [TOK
P p https://m.edsoo.ru/7f42d452
bubmuorexa [JOK
2 [Tonsitue 06 UpparMOHAIILHOM YHUCIIE 1
ppatt https://m.edsoo.ru/7f42eaaa
3 JlecsiTHuHBIC TPUOTNIKCHHUS |
HPPALMOHATIBHBIX YHCET
4 JlecsiTuuHbIe TPUOTUKECHUS |
UppalMOHAIIBHBIX YHCET
5 JleficTBUTENBHBIE YKCTIa 1
CpaBHeHME IEWCTBUTENBHBIX YHCEI 1
7 CpaBHeHHE 1eHCTBUTENBHBIX YUCEI 1
3 ApudpmeTnueckuil KBaJpaTHbIN |
KOpEHb
9 VYpaBHeHue BUJA X = a 1
10 CgoiicTBa apuPpMETHICCKUX 1 bubnmoreka [JOK
KBaJPATHBIX KOPHEN https://m.edsoo.ru/7f42d862
11 CaoiicTBa apumMeTuyecKux | bubnmoreka [JOK
KBaJPaTHBIX KOPHEU https://m.edsoo.ru/7f42d862
[Ipeobpa3oBaHre YHCTOBBIX
12 BBIPAYKEHH, COJIEPKAILUX 1 bubmmorexa [TOK
P > CONCPAAI https://m.edsoo.r/7f42dd26
KBaJpaTHbIE KOPHU
13 [IpeobpazoBaHre YUCTOBBIX 1 bubmuorexa [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, COJIEPKALLUX
KBaJIpaTHbIE KOPHU

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

[Tpeobpa3oBaHUe YHCTOBBIX

14 BBIPKEHUH, COASPHKAIINX bubmorexa HOK
P > CONCPIRAI https://m.edsoo.ru/7f42e0be
KBaJpaTHbIC KOPHU
[IpeobpazoBaHre YUCITOBBIX
15 BBIPAYKECHMI, COJIepIKaIUX bubmorexa HOK
P » CoAeprratt https://m.edsoo.ru/7f42¢262
KBaJpaTHbIC KOPHU
bubmuorexa [JOK
16 CTeleHs ¢ LeNbIM ITI0Ka3aTeaeM
https://m.edsoo.ru/7f4354a4
CranmapTHas 3aluch YHCIIA.
Pa3mepbl 00bEKTOB OKPYKAIOIIETO
17 Mupa (0T IEMEHTapPHBIX YACTHIL JI0 bubnuoreka [IOK
KOCMHUYECKHX 00BEKTOB), https://m.edsoo.ru/7f436098
JUTUTEIIBHOCTD TIPOIIECCOB B
OKpY’KaroIleM MHUpe
13 CBolicTBa CTENEHU C LIEJIBIM bubmoreka [JOK
oKas3arejieM https://m.edsoo.ru/7f435648
19 CBolicTBa CTENEHHU C LEJIBIM bubnnorexka [JOK
oKasarejieM https://m.edsoo.ru/7f435648
20 CBolicTBa CTENIEHH C IICJIBIM bubmuorexa [JOK
rnoxkasareJjieM https://m.edsoo.ru/7f435648
)1 CBoiicTBa CTENEHU C LIEJIBIM bubnmoreka [JOK
nmokasarejiemM https://m.edsoo.ru/7f43599a
2 CBolicTBa CTENEHHU C LIEJIBIM bubnnoreka [JOK
moKasarejieM https://m.edsoo.ru/7f435ed6
23 KBagpartuslil TpéxuneH
24 KBanpatsblii TpéxuneH



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

Pasnoxxenne kBagpaTHOro

bubmuoreka [JOK

25 TpEXWICHA HA MHOXUATEIN https://m.edsoo.ru/7f42fd38
26 Paznoxxenue kBagpaTHOro bubnunoreka [HOK
TPEXUIIEHA HA MHOKUTEIIN https://m.edsoo.ru/7f42fd38
KontponbHas paboTa mo temam
27 "KBanparubie kopau. CTeneHu. bubmorexa HOK
KBazpaTHbIii Tpexen” https://m.edsoo.ru/7f42ec80
28 Anrebpandeckas 1po0b bubmorexa HOK
https://m.edsoo.ru/7f430382
JlonmycTuMble 3HaYEHUs
29 MEPEMEHHBIX, BXOIAIINX B
anreOpanvecKrue BEIPAKCHHS
JonycTuMeble 3HaUeHUS
30 MEPEMEHHBIX, BXOISIINX B
anrebpanvecKue BoIPaKeHUs
31 OCHOBHOE CBOWCTBO bubmoreka [JOK
anredpandeckoit 1podu https://m.edsoo.ru/7f4308e6
. bubmmorexa [JOK
32 Coxpamenne apooeii https://m.edsogru/7f430a8a
. bu6mmoreka [IOK
33 Coxpaenye apobeit https://m.edsogru/7f430f44
. bu6mmorexa [IOK
34 Coxpamenne apobeit https://m.edsocL).Iru/7f430f44
35 CioxeHue, BBIYUTaHUE, YMHOKEHUE bubnuotexa [JOK
U JISICHHE alnreOpandeckux apooei https://m.edsoo.ru/7f43128c
36 CnoxxeHue, BBIUUTAHUE, YMHOKEHUE bubmuorexa [JOK
U JISICHHE alreObpandeckux apooei https://m.edsoo.ru/7f4315c0
37 CnoxxeHue, BBIYUTaHUE, YMHOKEHUE bu6nmoreka [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
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U JeNieHue anredpandeckux apobeit

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

CJ'IO)KGHI/IC, BBIYUTAHUEC, YMHOXKCHHUC

bu6mmoreka [IOK

38
U JIeJIeHne anredpandeckux apooei https://m.edsoo.ru/7f431a20
IIpeoOpa3oBanue BEIpAKEHUH,
39 cop e >II<)a ux anareo I;I/IquKI/IC bubmorexa HOK
ACPARArt P https://m.edsoo.ru/7f43259¢
npodu
[IpeoOpazoBaHue BEIpAXKCHUH,
40 COJICpIKAIIMX alIreOpandecKue bubmmorexa [JOK
ACPRALt P https:/m.edsoo.ru/7432736
npodu
[IpeoOpa3oBaHue BEIPAKEHHMIA,
41 cop e )Ea ux anred I:lnqecme bubmorexa HOK
Aepaatil P https://m.edsoo.ru/7f432736
npobu
42 KontponbHas paboTa no teme bubnnoreka [JOK
"AnreOpanyeckas 1poOp" https://m.edsoo.ru/7f431d36
bu6mmoreka [JOK
43 K
Ba/IpATHOC ypaBHCEHHC https://m.edsoo.ru/7f42eela
44 HenonHoe kBaapaTHOE ypaBHEHHUE bubmorexa HOK
P yp https://m.edsoo.ru/7f42eela
45 HenonHoe kBapaTHOE ypaBHEHHE bubmorexa HOK
P yp https://m.edsoo.ru/7f42eela
46 ®dopmyra KopHEH KBaJpaTHOTO bubnuoreka [IOK
ypaBHEHUSA https://m.edsoo.ru/7f42£158
47 ®opMyita KOpHEH KBagPaTHOIO bubnnoreka [JOK
ypaBHEHHUS https://m.edsoo.ru/7f42£3t6
43 ®opMya KOpHENH KBaJPATHOTO bubnnoreka [JOK
ypaBHEHUSA https://m.edsoo.ru/7f42f5a4
49 Teopema Buera bubmorera [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
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bubmuorexa [JOK

>0 Teopema Brtera https://m.edsoo.ru/7f430076
51 Pewienne ypaBHeHUH, CBOASIINXCSA K bubnmoreka [JOK
KBaJpaTHbIM https://m.edsoo.ru/7f43c542
57 Pemenne ypaBHeHUH, CBOASIINAXCS K bubnuoreka [IOK
KBaJpaTHbIM https://m.edsoo.ru/7f43¢3d0
53 [Ipocreitmme qpoOHO- bubnnoreka [HOK
panoHAIbHbBIE YPABHEHUA https://m.edsoo.ru/7f4328c6
54 [Ipocreiimme qpobHO- bubnuorexa [JOK
paLoHAIbHEBIE YPABHEHUA https://m.edsoo.ru/7f432b6e
55 Penienune TeKCTOBBIX 3a/1a4 C bubmuorexa [JOK
IMOMOIIBIO KBAaJPATHBIX YPAaBHEHUI https://m.edsoo.ru/7f42f75¢
56 Penienne TeKCTOBBIX 3a7a4y C bubmuorexa [JOK
IIOMOILBIO KBaJAPaTHBIX YPAaBHEHUN https://m.edsoo.ru/7f42£8f6
57 KonrtponbHas pabora no Teme bubnnorexka [JOK
"KBanpaTHsle ypaBHeHuUs" https://m.edsoo.ru/7f4301f2
JInHenHoe ypaBHEHHE C IByMS
53 MIEpEMEHHBIMHU, €ro rpaduK,
MIPUMEPHI PEIICHUS] YPABHEHHM B
LEJIBIX YUCIIax
JIuneliHOEe ypaBHEHHE C IBYMS
59 MEPEMEHHBIMHU, €ro rpaduK,
MIPUMEPHI PEIICHNUS] YPABHCHHUH B
HEJTBIX YHCIIax
JInHeliHOe ypaBHEHUE C 1BYMs
60 MEPEMEHHBIMHU, €ro rpaduK,

IIPUMEPBI PELICHUS YPAaBHEHH B
LETBIX YUCIIax



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
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https://m.edsoo.ru/7f4301f2

61

Pemenue cucrem 1ByX JMHEHHBIX
YpPaBHEHUU € JBYMS IEPEMEHHBIMU

62

63

Pemenne cucreM qByX JIMHEWHBIX
YPAaBHEHUH C JBYMs IIE€PEMEHHBIMU

Pemenue cucrem AByX JIMHEHHBIX
yYpaBHEHUH ¢ ABYMS IEPEMEHHBIMHU

64

[Ipumepsl penieHus cucrteM
HEJIMHENHBIX YPABHEHUH C ABYMS
IIEPEMEHHBIMU

65

[Ipumepsl penieHus cucrteM
HEJIMHEHHBIX YPABHEHUH C ABYMS
IIEPEMEHHBIMU

66

67

68

I'paduueckas uHTEpIIpETALUS
YPaBHEHUS C JBYMS IIEPEMEHHBIMU U
CUCTEM JIMHEMHBIX YPABHEHUH C
JBYMS IEPEMEHHBIMHU

I'paduueckas MHTEpIIpeTALUS
YPaBHEHUS C ABYMs [IEPEMEHHBIMU U
CUCTEM JIMHEMHBIX YPAaBHEHUH C
JBYMS IEPEMEHHBIMHU

Pemenne TekcTOBBIX 3aa4 ¢
IIOMOLIBIO CUCTEM YPaBHEHHUU

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

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

69

Pemrenne TeKCTOBBIX 3a7a4 C
IIOMOLIBIO CUCTEM YPAaBHEHUN

70

71

Pemrenne TeKCTOBBIX 3a7a4 C
MOMOIIBIO CUCTEM YPaBHEHUU
HucnoBble HEPABEHCTBA U UX
CBOMCTBA



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

HucnoBble HEPABEHCTBA U UX

72 .
CBOMCTBA
73 HepaBeHcTBO ¢ 0/1HOI ITepeMEHHON
74 JIuneliHble HEpaBEHCTBA C OJJHOM bubmmoreka [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f42c692
75 JIlunelinbie HEpaBEHCTBA C OJTHOM bubmmoreka [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f42c840
76 JIuHeitnbIe HepaBeHCTBA ¢ OJJHOM
IIEPEMEHHOM U UX pELICHUE
77 CucreMpl TMHEVHBIX HEPABEHCTB C bubnnorexa [HOK
OJIHOM MEPEMEHHON U UX PEIICHUE https://m.edsoo.ru/7f42cb88
73 Cucrembl TMHEHHBIX HEPABEHCTB C bubnnoreka [JOK
OJIHOU MEPEMEHHON U X PELIEHUE https://m.edsoo.ru/7f42cd2¢c
79 Cucrembl TMHEHHBIX HEPABEHCTB C
OJIHOM NIEPEMEHHOM U UX PELICHHE
N3o006paxkeHune perieHus TMHEHHOTO
80 HEpPaBEHCTBA U UX CUCTEM Ha bubmorexa HOK
p . . https://m.edsoo.ru/7f42c9¢e4
YHUCJIOBOM MPSAMOI
N3o0pakeHue pemeHus THHEHHOTO
bu6mmoreka [IOK
81 HEPaBEHCTBA U UX CUCTEM Ha
. . https://m.edsoo.ru/7f42c9¢e4
YHUCJIOBOU MPSAMOI
KonTponbHas padbota no temam
82 "HepaBenctBa. Cructembl
ypaBHeHUH"
bubnmoreka [JOK
83 [Tonstre GpyHkunn 1
https://m.edsoo.ru/7f433¢c12
24 OO6macTh onpeiesieHust © MHOXKECTBO bubnmorexa [JOK

3HAYCHHUH PYHKITUN

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



https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
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85 CriocoOb1 3aanust pyHKIHIA
86 I'paduk Gyakmmm
27 CaoiicTBa pyHKINH, UX
oTOOpakeHHe Ha rpaduke
28 UreHue u mocTpoeHue rpadukoB
byHKIUH
29 [Tpumeps! rpadukoB GyHKITHIHA,
OTPaXKAIOIIUX peaTbHbIE MPOIECChHI
OYHKIMH, OMMUCHIBAIONTUE PSMYIO H
90 06};};T111y}0 HpOl‘IOpI_II/I:II{aJIBHF;Ie ’ bubmorexa LHOK
3ABUCHMOCTH, HX TpaduKII https://m.edsoo.ru/7f434bbc
91 INumep6ona
bubnnoreka [JOK
2 T'unepGona https://m.edsogru/7f4343e2
bubnnorexa [JOK
73 Ppaduic pyricrmn y =x* https://m.edsocL).Iru/7f434572
OyHKIMKH y =X2, y=x3, y = VX, y =
94 |x|;y?p:(1mtz]ecxo’e};)eme’}lie ’y bubmmorexa [TOK
. . https://m.edsoo.ru/7f434d38
YpaBHEHHI U CUCTEM ypaBHEHU
[ToBTOpEHNE OCHOBHBIX MOHSATUH U
Beepoccuiickas mpoBepotHas https://m.edsoo.ru/7f4371aa
paborta
HTorosast KOHTpOJIbHAs paboTa /
96 Bceepoccuiickas npoBepouHas bubmmorexa LIOK
pabota https://m.edsoo.ru/7f434eb4
97 IToBTOpEHNE OCHOBHBIX IIOHATHUH U



https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
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METOJI0B KypcoB 7 U 8 KJIacCOB,
0000111eHNE 3HAHUHA

[ToBTOpEHNE OCHOBHBIX MOHATUN U

98 METOI0B KypcOB 7 U 8 KJIaCCOB 1 Bubmorexa LIOK
g P . ’ https://m.edsoo.ru/7f43736¢
000011IeHNE 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHSATUN U
99 METOZIOB KypCOB 7 U 8 Ki1accoB 1 Bubmiorexa LIOK
A P . ’ https://m.edsoo.ru/7f437510
000011IeHe 3HAHUI
[ToBTOpPEHNE OCHOBHBIX MOHSITHH H
bu6mmoreka [IOK
100 METOJ0B KypcOB 7 U 8 KJIacCOB, 1
. https://m.edsoo.ru/7f4376b4
0000111eHNE 3HAHUNA
[ToBTOpEeHNE OCHOBHBIX MOHSITHI U
101 METOIOB KYpCOB 7 U & Ki1accoB 1 Brommozexa [IOK
#10B KYP . ’ https://m.edsoo.ru/7f436b88
0000111eHNE 3HAHUNA
[ToBTOpEHNE OCHOBHBIX MOHSITHI U
102 METOIOB KYPCOB 7 M 8 KJIACCOB 1 bubmiorexa IJOK
g P . ’ https://m.edsoo.ru/7f437858
000011IeHE 3HAHUHA
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME



https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f437510
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9 KJIACC

Ne
n/n

Tema ypoka

PanmonansHBIC UnCIa,
HppaIMOHAIIBHBIE YHCIIa, KOHEUYHBIE U
OECKOHEUYHBIE NECATUYHBIEC TPOOH

MHoxkecTBO HeﬁCTBHTeHLHLIX YHUCCII,

HeﬁCTBHTeHBHBIe qucia KakK
OECKOHEUHBIE JCCATUYHBIC I[pO6I/I

KoaunuecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTHyeckue
padoThI

Jara
U3ydeHusl

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

B3auMHO 0IHO3HaYHOE COOTBETCTBUE
MEXy MHOXECTBOM JCHUCTBUTEIbHBIX
YHUCel U MHOYKECTBOM TOYEK
KOOPJMHATHOU IIPSAMOM

CpaBHEHHE NEUCTBUTEIBHBIX YHCEIT,
apudMeTHIeCKHe IEUCTBHUS C
JIEHCTBUTEIbHBIMU YUCIIAMH

[TpubnmxkEHHOE 3HAUCHNE BETUYUHBI,
TOYHOCTb MPUOIKEHUS

Oxpyrienue yncen

OkpyriieHne yucen

[Ipukunka u onieHKa pe3yJIbTaTOB
BBIYHUCIIEHUN

[Ipukuaka v OlleHKA pe3yJbTaTOB
BBIYHUCIIEHUN

10

JIuneitnoe ypaBHeHue. Pemenue

bu6mmorex [IOK




YpaBHEHUH, CBOJAILIMNXCS K TUHEUHBIM

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

JIuneitnoe ypaBHenue. Pemenue

i YpaBHEHUH, CBOJIAIIMNXCS K TUHEUHBIM
KBanpatHoe ypaBHeHHE. Pemenue
12 ypaBIfCHPIfI, CylfO,Z[}IIHI/IXCﬂ K buGnnorexa LIOK
KBaJpATHEM https://m.edsoo.ru/7f43c542
KBanparnoe ypaBHenue. Pemenue
13 YPaBHEHUM, CBOASAIINXCS K bubmmorexa LOK
KBaJpPATHEM https://m.edsoo.ru/7f43c542
14 bukBagpaTHble ypaBHEHUs bubmmorexa [OK
https://m.edsoo.ru/7f43c3d0
15 bukBaspaTHbie ypaBHEHUS bubmmorexa LOK
https://m.edsoo.ru/7f43c3d0
[Ipumepsl perieHuss ypaBHEHUN
16 TPEThEN U YETBEPTOMN CTENEHEN
pa3I0KEHUEM Ha MHOXKUTEIH
[Ipumeps!l perieHus: ypaBHEHUM
17 TPEThEN U YETBEPTOM CTENEHEN
pa3ioKeHueM Ha MHOXKHUTETH
18 Pemenue npoOGHO-paioHaIbHBIX bubnuoreka [IOK
YPaBHEHHH https://m.edsoo.ru/7f43c9b6
19 Pemenune npo6GHO-paIiMOHATBHBIX bubnnoreka [JOK
YpaBHEHUNU https://m.edsoo.ru/7f43c9b6
20 Pemenye TeKCTOBBIX 3a1a4
anreOpanvdecKuM METO0M
21 Pemenne TekcToOBBIX 3a1a4
anreOpandecKuM METO0M
22 Pemenue TekcToBBIX 3a/1a4



https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
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anredpandeckuM METOI0M

KonTponbhas pabota no teme

23 "VpaBHEHHUs ¢ OIHOM mepeMeHHON"
24 VYpaBHeHUE ¢ AByMSI IEPEMEHHBIMHU U bubmmoreka [JOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
)5 VYpaBHeHUE ¢ IBYMSI IEPEMEHHBIMHU U bubmuorexa [JOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
2% Cucrema 1ByX JIMHEHHBIX ypaBHEHUI
C IByMsl IEPEMEHHBIMU U €€ pelIeHue
7 Cucrema 1ByX JIMHEHHBIX YPABHEHUM
C IByMs IEPEMEHHBIMU U €€ pelICHUE
73 Cucrema 1ByX JJUHEHHBIX YpaBHEHUM
C IByMsl IEPEMEHHBIMU U €€ pelIeHue
29 Cucrema ByX JIMHEHHBIX YPaBHEHUU
C IByMsl IEPEMEHHBIMH U €€ pelIeHe
Pemenue cucrem 1B aBHEHUN,
30 OJIHO U3 KOTOPBIX HH};{)(GI?;IIEOC, a 1pyroe bubmorexa HOK
. https://m.edsoo.ru/7f43d23a
— BTOPOH CTENEHU
Pemenne cucrem aB aBHCHHUIA,
31 OJIHO U3 KOTOPBIX J'H/I}I]-IXGIZ'I/EOC, a apyroe bubmorera [JOK
. https://m.edsoo.ru/7f43d55a
— BTOPOH CTENEHU
Pemenne cucrem 1ByX ypaBHEHHIH,
32 OJHO U3 KOTOPBIX JIMHEHHOE, a APYroe
— BTOpPOM CTENEHU
Pemenue cucrem 1ByX ypaBHEHMI,
33 OJIHO U3 KOTOPBIX JIMHENHOE, a Ipyroe
— BTOpPOM CTENEHU
34 I'paduueckas uHTEpHIIpETAIIUSI



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

CHUCTEMBI YPAaBHEHUM C IBYMs
[IEPEMEHHBIMU

Pemenne TeKCTOBBIX 3a1a4

35
anreOpanyecKum crnocodom
36 Pemenne TekcToBBIX 3a7a4
anreOpanvdecKuM criocodbom
37 KonTtponbsHast pabora no Teme
"CucreMsl ypaBHEHUN"
18 HucnoBsle HEPAaBEHCTBA U UX
CBOMCTBA
39 YucnoBble HEPABEHCTBA U UX bubnuorexa [JOK
CBOICTBA https://m.edsoo.ru/7f43ad5a
40 JInHeiHbIe HEPaBEHCTBA C OAHOM bubnuorexa [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 JInneliHbIC HEPABEHCTBA C OJJHON bubnnorexka [JOK
MIEPEMEHHOMN U UX PEILCHUE https://m.edsoo.ru/7f43af08
43 CucreMbl TUHEIHBIX HEPABEHCTB C
OJHOI MEPEMEHHON U X PELICHUE
44 CucreMbl TUHENHBIX HEPABEHCTB C
OJHOI MEPEMEHHON U X PEIICHUE
45 CucreMbl TUHENHBIX HEPABEHCTB C
OJIHOY IIEPEMEHHOM U UX PEILECHUE
46 KBagpaTHble HEPABEHCTBA U UX bubnnoreka [JOK
peurenue https://m.edsoo.ru/7f43b098
47 KBanpaTHble HEpaBEeHCTBA U UX bubnuorexa [IOK

pereHue

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
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KBaI[paTHBIG HCPAaBCHCTBA U UX

bubmuoreka [JOK

48 peueHue https://m.edsoo.ru/7f43b5a2
49 KBanpaTHble HEpaBeHCTBA U UX
pelieHne
50 KBaznpaTHble HEpaBEHCTBA U UX
pelieHne
I'padudgeckas naTeprperanus
51 HSp;.bBeHCTB u CI/ICTSMIi-IepaBeHCTB c bubmorexa LHOK
https://m.edsoo.ru/7f43b098
JBYMsI IEpEMEHHBIMU
I'paduueckas unTeprperanus
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.edsoo.ru/7f4396¢6
55 Ksanpatuunas ¢pynkuus, e€ rpaduk u bubnnorexka [JOK
CBOMCTBA https://m.edsoo.ru/7f439842
56 KBanpatnunas QyHkius, e€ rpaduk u bubnuoreka [IOK
CBOICTBA https://m.edsoo.ru/7t4399b4
57 [Tapa6ona, KOOpAUHATHI BEpPIIMHEI bubnnoreka [JOK
napaboIIbl, 0Cb CHMMETPHH 11apadoIbl https://m.edsoo.ru/7f439eb4
53 [TapaGosa, KOOpPAWHATHI BEPIIMHbI bubmuorexa [IOK
napaboJIbl, OCh CHMMETPHUH TTapadoIIbI https://m.edsoo.ru/7f43a03a
59 [Tapabona, KOOpAUHATHI BEpPIIMHEI bubnuoreka [IOK
napaboIIbl, 0Cb CHMMETPHH 11apadoIbl https://m.edsoo.ru/7f43alac
60 [Tapabona, KOOpAUHATHI BEpPIIUHEI bubnnorexa [JOK

napaboIIbl, 0Cb CHMMETPHH MapadoIbl

https://m.edsoo.ru/7f43a3le



https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
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[Tapabosna, KOOpAMHATHI BEPIIMHBI

bubmuoreka [JOK

o1 napaboJIbl, OCh CHMMETPHUH TTapadoJIbI https://m.edsoo.ru/7f43a526
2 [TapaOousa, KOOpAMHATHI BEPLINHBI
napaboIIbl, 0Cb CHMMETPHH MapadoIbl
63 I'paduku pynkumii: y = kx, y = kx +
b, y=k/x, y=x3, y=vx, y=[x|
64 I'paduku pynkumit: 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 pynkuumit: y = kx, y = kx +
b, y=k/x, y=x3, y=vx, y=[x|
67 I'paduku pynkumit: 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 Konrtponbnas pabora no reme bubnnorexka [JOK
"OyHkuun" https://m.edsoo.ru/7f43ab84
70 [TonsiTne uncmoBoi bu6mmoreka [IOK
MOCIEI0BATEIBHOCTH https://m.edsoo.ru/7f43e6¢c6
3agaHue nociIe0BaTeIbHOCTH
71 pexyppeHTHOU hopMynoi u bubmmorexa [TOK
. https://m.edsoo.ru/7f43ebda
dbopmMyII0ii n-TO YiIeHa
7 Apudmernueckas 1 reoMeTpuiecKas bubnuoreka [IOK
Hporpeccuu https://m.edsoo.ru/7f43ed7e
7 ApudmeTrnueckasi 1 reoMeTpuyecKas bubnnorexa [JOK
[Iporpeccuu https://m.edsoo.ru/7f43f3b4
74 ®opmyJibl N-TO WieHa bubmuorexa [JOK



https://m.edsoo.ru/7f43a526
https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
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apuQMETHYECKON U TEOMETPHUECKON
IIPOrpeCCUil, CYMMbI IEPBBIX N
YJICHOB

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

75

DopMyIIbl N-TO YICHA
apuQMETHYECKON 1 TEOMETPHUECKON
IIPOTPECCUM, CYMMBI IIEPBBIX N
YICHOB

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

76

@opMyIbl N-TO YWICHA
apuQMETHIECKON 1 TEOMETPHUSCKOMN
IIPOrPECCUM, CYMMBI IIEPBBIX N
YJICHOB

bubmuorexa [JOK
https://m.edsoo.ru/7f43f0c6
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79

80

81

@opMyIbl N-TO 4eHa
apuQMETHIECKON 1 TEOMETPHUSCKOMN
IIPOrPECCUM, CYMMBI IIEPBBIX N
YJICHOB

DopMyIbl N-TO 4IEHA
apu(MeTHUECKON U TeOMETPUIECKON
IIPOTPECCUM, CYMMBI IIEPBBIX N
YJICHOB

H300paxeHne 4ieHoB
apuQMeTUYECKON U TeOMETPUUECKOI
MPOTPECCHil TOUKaMH Ha
KOOPJAWHATHOM IIOCKOCTH

N300pakeHne 4ieHoB
apu(METHUECKON U TEOMETPUICCKOMN
NpOTpecCuii TOUKaMu Ha
KOOPAWHATHOM IIOCKOCTH

JIMHEeNHBIN U PKCIOHESHIINAIbHBIN
poct

bubmuorexa [JOK
https://m.edsoo.ru/7f43{72e

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



https://m.edsoo.ru/7f43f58a
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84

CrnoxHbIC IIPOLCHTEI

CrnoxHbIC ITPOLCHTEI

KoHTponbHas pabota 1o teme
"YUy cI0BbIE NOCIEA0BATEILHOCTH'

bubmuorexa [JOK
https://m.edsoo.ru/7f43fe0e
bu6mmoreka [IOK
https://m.edsoo.ru/7f4401a6
bubmuorexa [JOK
https://m.edsoo.ru/7f4404£8

85

[ToBTOpeHnue, 0600IICHNE U
CHCTEeMAaTU3alMs 3HaHUH. 3aIuCh,
CpaBHEHHUE, ACHCTBUSA C
JICUCTBUTEIILHBIMHU YUCIIAMU,
YHUCIIOBas IpsiMast

86

[ToBTOpeHnue, 0600IICHNE U
cucTemMaTH3anus 3HaHui. [IporeHTsl,
OTHOIICHUSI, TIPOITOPIIUT

87

[ToBTOpenue, o6obIIeHNE 1
CHUCTEeMaTU3als 3HaHH.
OxkpyriieHue, MpuoOIMKeHNe, OIleHKa

88

89

90

[ToBTOpenue, 06001IeHUE U
cucTeMaTu3anus 3HaHuil. Pemenne
TEKCTOBBIX 33J71a4 apUPMETHICCKUM
crocooom

[ToBTOpeHnue, 0600IIeHNE U
cucTemarus3anusa 3HaHuil. Pemenue
TEKCTOBBIX 33J1a4 apuPMETHICCKUM
CIocooom

[ToBTOpeHnue, 06001IeHNE U
cucTemMaru3anus 3HaHuil. Pemenue
TEKCTOBBIX 3374 apUPMETHUESCKUM
CIocooom

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

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

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



https://m.edsoo.ru/7f43fe0e
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[ToBTOpeHnue, 0600IICHNE U
CHCTeMaTH3allMs 3HAHUH.

bubmuoreka [JOK

o1 [IpeoOpa3zoBanue anredOpanyecKux https://m.edsoo.ru/7f4441ca
BBIPKEHUH, JOMyCTUMbIE 3HAUCHHS
[ToBTOpeHnue, 0600IICHNE U

9 cUCTEeMaTU3aIlus 3HAaHUM. bubmmoreka [JOK
[IpeoOpazoBanue anredOpanyecKux https://m.edsoo.ru/7f444364
BBIPKEHUH, JOMyCTUMbIC 3HAUCHHSI
[ToBTOpeHnue, 0600IICHNE U

93 CcHUCTeMaTU3alus 3HaHU. bubnuorexa [JOK
[Ipeobpa3zoBanue anredpanyeckux https://m.edsoo.ru/7f4446f2
BBIPOKEHUH, JOMYyCTUMbIC 3HAUCHHSI
[ToBTOpeHnue, 0600IICHNE U

94 CHUCTEMAaTH3aLMs 3HAHUH. bubmuorexa [JOK
[IpeobpaszoBanue anredpandeckux https://m.edsoo.ru/7f444a94
BBIPAXCHUH, TOMMYCTHMbIC 3HAYCHHUS
[ToBTOpenwue, 060061IeHUE U

95 cucreMaru3anus 3HaHui. OyHKIIY: bubnmnoreka [JOK
IIOCTPOEHNE, CBOMCTBA N3yYEHHBIX https://m.edsoo.ru/7f444¢c56
byHKIMMA
[ToBTOpenwue, 06001IeHUE U

96 cucTeMaTtu3anus 3HaHui. OyHKIIM: bubnmoreka [JOK
IIOCTPOEHNE, CBOMCTBA N3yYEHHBIX https://m.edsoo.ru/7f444144
byHKIHHA
[ToBTOpeHnue, 0600IIEeHNE U

97 cucTemMarusanus 3HaHui. OyHKIHMH: bubnuoreka [IOK
IIOCTPOEHNE, CBOMCTBA N3yYEHHBIX https://m.edsoo.ru/7f44516a
byHKIHMA

98 [ToBTOpeHnue, 0600IIEeHNE U 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. OyHKIHUM:
MIOCTPOEHHUE, CBOMCTBA U3YUYEHHBIX

byHKIHHA

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

[ToBTOpeHnue, 0600IICHNE 1
cHUCTeMaTU3alus 3HaHU.

bubmuoreka [JOK

99 1
I'paduueckoe penienre ypaBHeHUH 1 https://m.edsoo.ru/7f445516
UX CUCTEM
[ToBTOpenue, 0600IICHNE U
cHUCTeMaTU3alurs 3HaHH.

100 y 1
I'padmueckoe penieHne ypaBHEHUH 1
UX CUCTEM

101 HroroBast KoHTpoOIbHAs paboTa 1

102 O606IEIGHI/I€ A CUCTEMATU3ALMs |
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME
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IPOBEPSIEMBIE TPEFOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

7 KIIACC
Kon "
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsieMoOro .
o0pa3oBaTe/IbHOM NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHusl
pe3yJbTara
1 Uucna v BBIYUCICHUS
. BoeinonHsaTe, coueras  yCTHbIE M IHCbMEHHBIE  NPUEMBI,
' apudmeTnuecKkre eUCTBUS C PAIIMOHAIBHBIMH YUCIIAMU
Haxomuth  3HaueHMs]  YHUCJIOBBIX  BBIPAXKEHUH,  MPUMEHSITHh
1.2 pa3zHooOpa3Hble COCOOBI M MPUEMBI BBIUMCICHHS 3HAUEHUN APOOHBIX
BBIPKEHUH, COIepKAIUX OOBIKHOBEHHBIC U JCCSITHYHBIC POOH
[lepexoguts 0T omHOW (QOpPMBI 3amWcH 4YHCEN K  JAPYroi
13 (mpeoOpa3oBbIBaTh  JAECATUYHYIO  ApoOb B OOBIKHOBEHHYIO,
. OOBIKHOBEHHYIO B JECATHUHYIO, B YacCTHOCTH, B OECKOHEUHYIO
JECSITUUHYIO IPOOB)
1.4 CpaBHMBATh U yNOPSAA0YMUBATH PALIMOHATIBHBIE YKCTA
1.5 Okpyriarh uyncna
BrINoMHAT, NPUKHUIKY W OLIEHKY pe3yJibTaTa BBIYHUCICHHUH, OICHKY
1.6 3HAYEHUW YUCIOBBIX BBIPAKECHUN. BBINONHATE  JIEUCTBUS €O
CTENEHSIMU C HAaTypaJIbHBIMU TTOKa3aTeIISIMU
- [IpuMeHATh mNpU3HAKKA JEIUMOCTH, PA3JIOKEHHE HAa MHOXHUTEIN
' HaTypaJIbHbIX YHUCEI
Pemlath  mpakTUKO-OpUEHTUPOBAHHBIE  3aJlayd, CBA3aHHbIE C
OTHOIIIEHUEM BEITNYMH, MIPOTIOPITMOHATBHOCTHIO BEJINYMH,
1.8 MPOLIEHTaMHU, MHTEPIPETUPOBATh pPe3yJabTaThl pELIEHUs 3aJad C
y4ETOM OTpaHWYCHUH, CBSA3aHHBIX CO CBOMCTBAMHU PacCMAaTPHUBAEMBIX
00BEKTOB
2 Anrebpanueckue BbIpaXeHUs
)1 Hcnonb3oBath anredbpandyeckyro TEPMHUHOJOTHIO U CHUMBOIIUKY,

MPUMEHSATH €€ B MPOLIeCCe OCBOSHHSI yUeOHOT0 MaTepuaa




22

23

Haxonute 3HadueHuss OYKBEHHBIX BBIPQKEGHUH TpU  3aJlaHHBIX
3HAYECHUAX [IEPEMEHHBIX

BremonssaTh HpCO6p330BaHI/IH LOCJI0T0 BBIPpAXXCHUA B MHOI'OYICH

MIPUBEJICHUEM TIOIOOHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK

24

BrinonHsaTs yMHOXKEHHME OJHOWIEHAa Ha MHOTOYJIEH M MHOTOYJIeHa Ha
MHOTOYJIEH, NPUMEHATh (OopMysbl KBaJpaTa CyMMbl U KBajpara

pasHoCTH

2.5

OCYH.[GCTBJIHTB PA3JI0KCHUEC MHOT'OYJICHOB HA MHOKHUTCJIN C ITIOMOIIBIO
BBIHECEHUS 33 CKOOKU 0611161"0 MHOXHUTEIIA, TPYIIIUPOBKU Cllara€MbIX,

npUMeHEHHs (HOPMYIT COKPAIEHHOTO YMHOKECHUS

2.6

2.7

3.1

32

[TpumensTh MpeoOpa3oBaHMsi MHOTOYWICHOB ISl PELICHUST PAa3IMYHBIX
3a/1a4 U3 MaTEMaTUKH, CMEXXHBIX IIPEAMETOB, U3 PEalbHON IPAKTUKU
Hcnons30BaTh CBOMCTBA CTENEHEW C HATypalbHBIMHU ITOKa3aTEIISIMU
U1 IpeoOpa30BaHuUs BBIPAKEHUN

YpaBHEHHUS U HEPABEHCTBA

Pemarp JsmMHENHBIE ypaBHEHHMS C OJHOW IEPEMEHHOW, NPUMEHSSA
IIpaBUjIa Mepexoia OT UCXOJHOIO0 YPaBHEHHUs K PAaBHOCHIBHOMY €MY.
[IpoBepsTh, ABIAETCSA U YUCIO KOPHEM YPABHEHUS

[IpumensaTs rpaduueckue MeTOAbl MPU  PELICHUHM JIMHEHHBIX

YPaBHEHUU U UX CUCTEM

33

34

[TonOupats mpUMepsl Hap Yucen, SBISIOMIMXCS PEeLIeHUEM JIMHEHHOTO
YPaBHEHUS C IBYMsI IEPEMEHHBIMU

Ctpouth B KOOPIAMHATHOMN INIOCKOCTH IpaUK JMHEWHHOTO YpaBHEHUS C
JIBYMsl TEPEMEHHBIMH; MOJB3YsCh TpaUKOM, MPUBOAUTH MPUMEPHI

peuieHus: ypaBHEHUS

3.5

3.6

4.1

Pemrate cuctemsl 1ByX JUHEHHBIX YPAaBHEHMH C JBYMS IIEPEMEHHBIMU,
B TOM 4HCIIE TpapUUecKu

CocTaBnATh U pemarh JMHENHOE ypaBHEHUE WM CUCTEMY JIMHEHHBIX
YPaBHEHUH MO YCIOBHIO 337ja4M, HHTEPIIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3aJ]a4¥ I10JIy4YEHHBIN pe3yJIbTar

Koopaunats! u rpadpuku. @yHKIuu

N300paxaTh Ha KOOPAMHATHOM MNpPSIMOM TOYKH, COOTBETCTBYIOIINE
3aJIaHHBIM KOOpJMHATaM, Jy4d, OTPE3KH, HHTEPBAJbI, 3alUCBHIBATh

YHUCJIOBBIC ITPOMCIKYTKH HA anre6panqec1<0M SA3BIKC




OTMeyaTh B KOOpﬂHHaTHOﬁ IIJIOCKOCTH TOYKHM 110 3aJaHHBbIM

4.2
KOOp/AMHATaM
43 Crpouts rpaduku nmuHerHbx GyHkuuid. CTpouts rpaduk QyHKIUU Y
' = x|
OnwuceiBaTh C MOMOINBIO (PYHKIUH HM3BECTHBIC 3aBHCHUMOCTH MEXIY
4.4 BEIMYMHAMU: CKOPOCTb, BpEMs, PpACCTOSHHUE, LEHY, KOJUYECTBO,
CTOMMOCTb, TPOU3BOIUTENEHOCTD, BpeMsi, 00BEM pabOThI
4.5 Haxoauts 3HaueHne QyHKINH 110 3HAYCHUIO €€ apryMeHTa
[lonumats rpaduyeckuii cnoco® TPEACTABICHUS U aHAIM3A
4.6 uHbOpMallMY, W3BJIEKaTh M HHTEPHPETHUPOBATh HHPOPMALUIO U3
rpauKOB peasIbHbIX MIPOLIECCOB U 3aBUCUMOCTEM
8 KUIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThl 0CBOCHHS OCHOBHOM
NPOBepPsIeMOro .
00pa3oBaTeJIbHOI MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHus
pe3yJabTara
1 Yucna u BBIYUCIIECHUS
Wcnonp3oBaTh  HayallbHble  TMPEACTABIEHUS O  MHOXECTBE
. JIeCTBUTENBHBIX YHUCEIN JUIsl CPAaBHEHMsI, OKPYIJICHUS] U BBIUUCIICHUH,
' n300paxkaTh JIEHCTBUTENbHbIE 4YHC]Ia TOYKAMU HAa KOOPJMHATHOMN
psAMOI
[IpumeHsATh MOHATHE  apU(PMETHUYECKOTO  KBAJAPaTHOTO  KOPHA,
- HaXOJIUTh KBaJpaTHbIE KOPHHU, HCIIONb3Yysd IMpPH HEOOXOAUMOCTH
' KaJIbKYJISTOP, BBIIOJIHATH MPeoOpa3oBaHMs BBIPAKEHUH, coaepKaluX
KBaJpaTHbIE KOPHH, UCIOJIb3Ysl CBOWCTBA KOPHEN
3 Wcnonp3oBath 3anmucu OONBIIMX M MalbIX YHCET C IOMOIIBIO
' JeCATUYHBIX ApoOeil u creneHeit yncna 10
2 Anrebpanueckue BbIpaXeHUs
[IpuMeHsTh TOHSATHE CTENEeHH C LEJIbIM I0Ka3aTeleM, BbIIOJIHATh
2.1 npeoOpa3oBaHusl BBIPAKEHUH, COAEPKAIIMX CTENEHH C IEJIbIM
MoKazaresiem
59 BbINONMHATE  TOXIECTBEHHBIE  MPEOOpa3OBaHUS  PALMOHAIBHBIX

BBIPQKEHHII HA OCHOBE IpPaBUJ JACHUCTBHM HAJ MHOIOWICHAMH U




anreOpandecKuMu ApoOsIMu

23

PacknanbiBaTh KBagpaTHBIA TPEXUIIEH HA MHOKUTEIN

24

3.1

3.2

33

[TpumensTh MpeoOpa3zoBaHusl BBIPAKCHHUN IS PEIICHHS Pa3JIMYHbBIX

3a/la4 U3 MaTeMaTUKH, CMEXHBIX NMPEJAMETOB, U3 pealbHON MPAKTHKU
YpaBHEeHUs U HEPABEHCTBA

PemraTe .]'II/IHCI‘/’IHBIG, KBaJApaTHbIC YpaBHCHHUA W pPaAlUOHAJIBHBIC
YpaBHCHH:, CBOAAIIHUECA K HUM, CUCTCMbI ABYX ypaBHeHI/Iﬁ C ABYMA

INEPEMEHHBIMU

[IpoBomuTh mpoOCTEWIINE MCCIECIOBAHUS YPAaBHEHUHM M CUCTEM
ypaBHEHMH, B TOM 4YHCI€ C TPUMEHEHHEM TIpaduyecKux
Ipe/ICTaBIeHUI (yCTaHaBIMBaTh, UMEET JIM ypaBHEHUE WIH CHCTEMaA

ypaBHeHI/Iﬁ peuicHu:Ad, €CJIiu UMECT, TO CKOJIbKO, U npoqee)

[lepexoauth OT clnoBecHOM  (OpPMYNIHpPOBKM 3amadyu K  e€
anredpanvyecko MOJIENHM C MOMOILBIO COCTABJICHUS YPaBHEHUS WIIU
CUCTeMbl YpaBHEHUW, HWHTEPIPETUPOBATH B COOTBETCTBUHU C

KOHTEKCTOM 33aJ1a4¥ MOJYyYECHHBIN pe3yJIbTaT

34

4.1

[IpuMeHsTh CBOMCTBA YUCIIOBBIX HEPABEHCTB JJIsi CPAaBHEHUS, OLEHKH,
pelaTh JIMHEWHbIE HEPABEHCTBA ¢ OJHOW MEPEMEHHON M UX CHCTEMBI,
naBaThb  rpauuecKkyr0  WUIIOCTPALMI0O  MHOXECTBa  PELIeHUN
HEPABEHCTBA, CUCTEMBI HEPABEHCTB

OyHKIUU

[lonnMaTh M UCHONB30BaTh (PYHKIMOHAIbHBIE MOHATHUS M S3BIK
(TepMUHBIL, CUMBOJIMYECKHE OOO3HAYEHMsI), ONPEAENATh 3HAueHUE
(GYHKIMU MO 3HAYEHMIO apryMEHTa, ONpPENeNsATh CBOWCTBA (YHKLIUHU

1o e€ rpauKky

4.2

Ctpouts rpadvku d1eMEeHTapHBIX (YHKINUNA BUA:
y=k/x

kix
, Yy =x%, y = x3, y = [X|, onucbIBaTh CBOICTBa YMCIOBON (PYHKIUU MO €€

rpaduky




9 KIIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

1

1.1

1.2

1.3

1.4

Yucina 1 BEIUUCIIEHUS

CpaBHI/IBaTB U YIOpAAOYMBATH pallMOHAJIBHBIC W HPpallOHAJIBHBIC

qucia

BremonssaTh apI/I(bMeTI/I‘ICCKI/Ie I[CﬁCTBHH C pallMOHAJIbHBIMH YHCJIaMU,
COUCTast YCTHbIC U INHMCbMCHHBIC HpI/IéMLI, BBIIIOJIHATD BBIYUCICHUA C

HppalOHAJIIbHBIMU YK CJIaMU

Haxonute 3HadyeHus CTEIIEHEH C OCJIbIMH ITIOKA3aTCIIsIMHU U KOpHCfI,

BBIYUCIIATH 3HAYCHU S YHCIIOBBIX BI)Ipa)KCHI/Iﬁ

OprrJ'ISITB HeﬁCTBHTCHBHbIe YHnCia, BbIIIOJHATD IPUKUIKY pPE3yJibTaTa

BbI‘IPICJ'IGHHfI, OLCHKY YHCJIOBBIX BBIpa)KeHI/Iﬁ

ypaBHeHI/ISI H HCPABCHCTBA

2.1

Pemlate  nMHENHBIE W KBaApaTHBIE YPaBHEHMs, YpaBHEHUS,

CBOJAININCCA K HUM, HpOCTeI\/'IH_II/Ie ):[p06HO-paI_II/IOHaJ'ILHLIe YpaBHCHUA

22

Pemate cucteMsl 1ByX JIMHEWHBIX YPAaBHEHUM C IBYMs IIEPEMEHHBIMU
U CHCTEMBI JIBYX YPaBHEHUH, B KOTOPBIX OJJHO YPAaBHEHHUE HE SABIISIETCS

JIMHENHBIM

2.3

24

2.5

Pemate TekcTOBBIE 3amaun anreOpanvecKrM CIocoOOM C TOMOIIBIO
COCTaBJICHHUS] YpaBHEHHS] WIM CHCTEMbI JIBYX YpaBHEHHH C ABYMS

NEPpECMECHHBIMU

IIpoBoguTh mpoCTEHIINE HCCIEIOBAaHUS ypPAaBHEHUH U CHCTEM
ypaBHEHMH, B TOM 4YHCI€ C TpPUMEHEHHEM TpaduyecKux
MpeCTaBICHUN (Hanmpumep, yCTaHaBIMBATh, UMEET JIM YPaBHEHUE WU

CHUCTEMa ypaBHEHUH PEIICHUsI, €CITH UMEET, TO CKOJIBKO)

Pemate  nuHeElHBIE  HEpABEHCTBA, KBAaJApAaTHbIE  HEPABEHCTBA,
n300pakaTh PEIICHUE HEPABEHCTB HA YHUCIOBOM MPSIMOM, 3aIUCHIBAThH

PEIICHUE C TTIOMOIIIBIO CUMBOJIOB

2.6

Pemars cucTeMBl JIMHEWHBIX HCpPaBCHCTB, CHCTCMbl HCPABCHCTB,

BKIIIOYAIOIINE KBaJpaTHOE HEPAaBEHCTBO, W300pakaTh pEIICHUE




CUCTCMbI HCPABCHCTB Ha YHCIOBOM HpHMOfI, 3alMUCbIBaTh PCUICHUC C

IIOMOIIBXO CMMBOJIOB

2.7

Hcnons30BaTh HEpABEHCTBA IIPU PELLICHUH PA3JIMYHBIX 3a1a4

3.1

OyHKIUU

PacrioznaBate  (GyHKIMM ~ H3y4yeHHBIX ~ BuAOB.  [lokasbIBaTh
CXEMAaTUYEeCKH PacIoIOKEHNE HAa KOOPAMHATHOMN ITIOCKOCTH IpaUKOB
¢dbyakuit Buna: y=kx, y=kx+b, y=k/x, y=ax?>+bx+c, B 3aBUCUMOCTH OT

3Ha4eHUH K03()(PUIIMEHTOB, OMMCHIBATH CBOWCTBA (PYHKIIUI

3.2

[Ioka3piBaTh CXEMaTUYECKH PpACIIOIOKEHHE Ha KOOPIAMHATHON
TUTIOCKOCTH TpaduKoB (GyHKIWH Buaa y = VX, y = [X| U OmHCHIBAaTh

cBoiicTBa (pyHKUIUH

33

Ctpouth ¥ wH300pakaTh CXEMaTHYECKH TpaduKu KBAJPATHIHBIX
(GyHKIWH, ONMUCHIBATH CBOWCTBA KBAJPATHYHBIX (YHKIMHA IO WX

rpadukam

34

Pacnio3naBate KBagpaTuuHyr0 (GYHKOHIO TIO0 (Qopmyiie, TPUBOAUTH
MpUMEpbl KBAaAPAaTUYHBIX (YHKIMH U3 peanbHOM >KU3HM, (PU3MKH,

re€OMETPUH

Apudmernueckas v reoMeTpUyecKas Iporpeccuun

4.1

Pacnio3znaBath apuMeTndyecKyro U reOMeTpUUECKYI0 IPOrpecCuu Mpu

pa3HBIX crioco0ax 3agaHus

4.2

BbINONMHATE BBIYMCIEHUS C MCIONb30BaHHEM (GOpPMYN n-TO YiEHa
apu(MeTHyecKoil U reoMeTpUUYecKOil MpOrpeccuii, CyMMbI MEPBBIX N

YJIICHOB

43

N3o0paxkaTh 4iieHbl MOCAEA0BATEIbHOCTH TOYKAMU Ha KOOPIWHATHOMN

TIIIOCKOCTH

4.4

Pemrats 3aJa4u, CBA3aHHBIC C YHCJIIOBBIMHU ITOCJICIOBATCIBHOCTIAMU, B
TOM 4YHUCJIC 3agadyu H3 peanLHoﬁ KHN3HHU (C HUCITIOJIB30BaHHEM

KaJIbKYJIATOPA, IUPPOBBIX TEXHOJIOTHIN)




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUSA
1 Yucna v BBIYUCICHUS
JpoOu OOBIKHOBEHHBIE U JECATUYHBIE, MEPEX0] OT OAHOM (OpPMBI 3alUCH
1.1 npobeit xk apyroit. IloHsTHE palMOHANBHOTO 4YHCIA, 3allCh, CPaBHEHUE,
YHOPSAAOYMBAHUE PALIUOHATIBHBIX YUCEI
1o Apudmernueckne IeMCTBUS ¢ pallMOHAIBHBIMU YnciaMu. Pemenue 3agay us3
' peaabHOM MPAaKTHUKU HA YaCTH, Ha Ipoou
13 CreneHp C HaTypaJbHBIM IIOKa3aTejeM: OIpeleleHne, MnpeoOpa3oBaHUE
' BBIp)KEHUI1 Ha OCHOBE OIPENIEICHNUs, 3aUCh OOJIBLINX YUCEl
14 [TpoueHTsl, 3amuch NPOLEHTOB B BHJE ApoOU U poOu B BUIE MPOLIEHTOB.
' Tpu OCHOBHBIE 3a/1a4 HA TPOLIEHTHI, PEILICHUE 331a4 U3 PEAJIbHON TPAKTUKN
s IIpuMeHeHHEe TPU3HAKOB  JEIMMOCTH, PAa3JIOKEHHE Ha  MHOXKHUTEIH
' HaTypaJIbHBIX YUCEIl
L6 PeanbHble  3aBUCMMOCTH, B TOM 4uciae TIpsMas M oOpaTHas
' IIPONOPLHUOHAIIBHOCTH
2 AnrebpanuecKue BbIpaXKEHUS
-1 IlepeMeHHBIE, YNCIIOBOE 3HAYEHUE BBIPAXKEHMS C IepeMeHHOU. JlomycTumblie
' 3HAYEHUS IEPEMEHHBIX
55 [IpencraBieHre 3aBUCHMOCTH MEXJy BEIMYMHAMH B BUAE (OPMYIIHI.
' Breruucnenns no gpopmynam
53 [IpeoOpazoBanre  OYKBEHHBIX  BBIPQKEHHUH, TOXIECTBEHHO  pPaBHbIE
' BBIPAXKECHUS
24 CBolicTBa CTENIEHH C HATYPaJIbHBIM I10Ka3aTeIEM
Y OpHowieHbl U MHOrouneHsl. CreneHb MHorowieHa. Clio)kKeHHE, BBIUUTAHUE,
' YMHOXEHHE MHOTOWJIEHOB
Y ®opMysbl COKpPAIIEHHOTO YMHOXKEHUS: KBAJApaT CyMMBbI U KBaJIpaT pa3HOCTH.
' dopmyna pa3HOCTH KBaApaToB. Pa3noxkeHne MHOTO4JIEHOB HA MHOKUTEH
3 VYpaBHeHus




VYpaBHeHHe, KOpEHb YypaBHEHHUs, INpaBWwia NpeoOpa3oBaHUs YpaBHEHUS,

>l PaBHOCHJIBHOCTb YPaBHEHUN
32 JluHeitHoe ypaBHEHHME C OJHOW MEPEMEHHOW, YMUCIIO KOPHEH JIMHEHHOTO
' YpaBHEHUS, PEUIEHUE JIMHEUHBIX YPaBHCHUI
13 CocraBieHHEe ypaBHEHUN IO YCIIOBUIO 33/1auyd. PelieHne TEKCTOBBIX 3a4ay C
' IIOMOUIbIO YPaBHEHUN
34 JluneliHoe ypaBHEHHE C IBYMs ITIEPEMEHHBIMU U €T0 Tpaduk
Cucrema JByX JMHEWHBIX YpaBHEHMH C JAByMs IEepeMEHHbIMU. PerieHue
35 CHCTEM ypaBHEHUH CHOCOOOM IMOJCTaHOBKU. [IpuMepbl permeHus: TeKCTOBBIX
3aJa4 ¢ IOMOLIbIO CUCTEM YpaBHEHUN
4 Koopaunats! u rpaduku. @yHkunn
4.1 Koopannara To4ky Ha npsmMoit
42 YuciioBble IPOMEXYTKU. PaccTosiHue Mexay AByMs TOYKAMH KOOPAMHATHOU
' psAMOit
43 [TpsmoyronbHas cucrtema kKoopauHat, ocu Ox u Oy. Abcuucca U opAUHATa
' TOYKH Ha KOOPJAUHATHOM IIOCKOCTH
44 [Tpumepsr TpadukoB, 3amaHHBIX (GopmyrnamMu. UteHune rpaduKoB peasbHBIX
. 3aBUCUMOCTEN
4.5 [Tonstue pynkuuu. I'paduk pynxnuu. CroiicTBa pyHKUINN
4.6 Jluneitnas @ynkuus, e€ rpaguk. I'papuk pyHKIuM y = [X|
47 I'paduueckoe pelmieHue JUHEHHBIX YpaBHEHWH M CHUCTEM JIMHEHWHBIX
' YPaBHEHUNU
8 KUIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEePKAHMS
1 Yucna 1 BBIYUCIIEHUS
- KBagparubiif kopeHb u3 uucna. IloHsTHe 00 HppalMOHAIBHOM YHCIIE.
' JlecsiTuuHble MPUOIMKEHNS HPPALUOHATIBHBIX YHCET
CpoiicTBa apu@MeTHYECKHUX KBAaAPATHBIX KOPHEM M HX NpPHUMEHEHUEe K
1.2 peoOpa30BaHUIO YHUCIIOBBIX BBIPAKEHUN U BBIYMCICHUSAM. JleficTBUTENbHbIE
qucna
1.3 CreneHb ¢ 1eNnbIM MokaszaTesieM u €€ cBoiicTBa. CTaHIapTHAs 3alKiCh YUCia




Anrebpanueckue BbIpaKeHUs

2.1 KBanparHblii TpEXUIIEH, pa310KEHUE KBAIPATHOIO TPEXWIEHA HA MHOKUTEIIN
2.2 Anrebpanyeckast 1poOb. OCHOBHOE CBOMCTBO aJireOpandeckon qpoou
2.3 CrnoxeHue, BBIYUTAaHHE, YMHOXKECHHE, JICTICHUE alnreOpandeckux Ipoodei
24 PannonanbHble BbIpayKEHUS U X IIPeoOpa3oBaHue
3 YpaBHEeHUs 1 HEPABEHCTBA
31 KBagpatHoe ypaBHeHMe, ¢opMyna KOpHEH KBaJIpaTHOIO YpaBHEHMSL.
' Teopema Buera
3.2 Pemenue ypaBHeHMi, CBOOAIIMXCA K JUMHEWHBIM U KBAIPATHBIM
33 [Ipocreiimune qpoOHO-palOHaIbHBIE YPaBHEHUS
I'paduueckas uHTEpHpETasl YPaBHEHUN C ABYMSI IEPEMEHHBIMH U CHCTEM
34 JIMHEHHBIX ypaBHEHUH ¢ IByMs NepeMeHHbIMU. [Ipumepsl pemenus cucrem
HEJIMHENHBIX YPABHEHUH C ABYMs IIEPEMEHHBIMU
3.5 Pemrenune TekCcTOBBIX 337124 alreOpandeckuM crocooom
3.6 YucnoBbie HEPABEHCTBA M MX CBOMCTBA
3.7 HepaBeHnctBo ¢ 01HOM NTepeMEeHHOM
3.8 PaBHOCHIIBHOCTb HEPABEHCTB
39 JInneliHbIC HEPABEHCTBA C OJJHON IIEPEMEHHOU
3.10 CucreMbl TMHENHBIX HEPABEHCTB C OJIHOM MEPEMEHHON
4 OyHKIUA
il [lonstne ¢ynknuu. OOIaCTh ONpENeNIeHUs UM MHOXKECTBO 3HAaYEHUI
. ¢ynkuuu. CrnocoOsl 3ajaHus QyHKIUN
4.2 I'padpux ¢pynkuuu. UreHne cBOMCTB GyHKINHU MO €€ rpaduKy
4.3 ITpumeps! rpadukoB GyHKINH, OTPAXKAIOLUINX PeaTbHbIE TPOLIECCH
44 OyHKIIUN, OMUCHIBAIOIIME TPSAMYI0 U OOpaTHYI IpONOPLUOHAIbHbIE
' 3aBUCHUMOCTH, UX TpapuKu
4.5 OyHKIUU y =x?, y = x7
4.6 Oyuxuun y = [x, y = ||
4.7 I'paduueckoe pelieHre ypaBHEHUN U CUCTEM ypaBHEHUN
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Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

1 Yucna v BBIYMCICHUS
. PannonanbHple 4Mclla, MppalMOHAIbHBIE YMCIA, KOHEYHbIE U OECKOHEUHbIE
' JECATUYHBIE JPOOH
MHOXeCTBO AeHCTBUTEIBHBIX YUCEN, IEHCTBUTEIbHbIC YUCIIAa KaK OCCKOHEUHbIE
- JecaTu4Hble ApoOu. B3auMHO 0JJHO3HaYHOE COOTBETCTBUE MEXYy MHOXKECTBOM
' JEHCTBUTENBHBIX YMCEN U KOOPAUHATHOHN NpsAMoil. CpaBHEHHE 1€HCTBUTENBHBIX
4yucell
1.3 Apudmerndeckue 1eUCTBUS C ACHCTBUTEILHBIMH YUCIAMU
W3mepenus, npubamKeHus, oleHKU. Pa3mepsl 00bEKTOB OKpY’KalOIIEro MUPA,
14 JUIMTEIBHOCTh IPOLIECCOB B OKpyxkaromeMm wmupe. [IpubnuxéHHoe 3HaueHue
' BEJIMYMHBI, TOUHOCTh Npubnmxkenus. Okpyrinenue uucen. [Ipukuaka u omneHka
pe3yJIbTaTOB BBIYMCIICHUI
2 YpaBHEHMS U HEPABEHCTBA
2.1 YpaBHEHHUs C OJHON TEpEMEHHON
2.2 Jluneiinoe ypaBHeHue. Penienue ypaBHEeHUM, CBOASIIMXCA K JIMHEUHBIM
2.3 KBanpatHoe ypaBHeHue. PemieHne ypaBHEHUH, CBOAAIIMXCS K KBaPaTHBIM
04 bukBanpatHoe ypaBHeHue. IIpuMepsl pelleHHs YpaBHEHHW TpPETbed W
' YETBEPTOU CTEIICHEN Pa3JIOKEHUEM HAa MHOKHUTEIN
2.5 Pemenne npo6GHO-paliMOHaNIbHBIX YpaBHEHUN
2.6 CucremMsl ypaBHeHU
2.7 VYpaBHeHUe ¢ ABYMs IEPEMEHHBIMU U €0 Tpaduk
2.8 Pemenue cucreM 1ByX JIMHEHHBIX YpaBHEHUH C JBYMs IEPEMEHHBIMU
29 Pemenune cucrem nByX ypaBHEHMil, OHO M3 KOTOPBIX JINHEHHOE, a IPyroe —
' BTOPOM CTENEHU
2.10 ['padmyeckas MHTEpIpETALlMs CUCTEMBl YPaBHEHUH C IBYMsI IEpEMEHHBIMU
2.11 Pemienune TeKCTOBBIX 3a/au alreOpandeckuM crocoOoM
2.12 YucioBble HEPABEHCTBA U UX CBOMCTBA
2.13 PelieHne nuHENHBIX HEPABEHCTB C OAHOW IIEPEMEHHOU
2.14 Peuienne cucreM ITMHENHBIX HEPABEHCTB C OJHOU IIEPEMEHHOU
2.15 KBanpaTHble HEpaBeHCTBA
216 I'padmueckass mHTepnperalysis HEPaBEHCTB M CHUCTEM HEPABEHCTB C JBYMs

MNEPEMCHHBIMU




DyHKIMHU

KBagpatnunas ¢ynknms, e€ rpaduk u cBoiictBa. Ilapabona, KoopAWHATHI

> BEPILUHBI TapaboIibl, OCb CAMMETPUHU apaboJIb

3.2 I'paduku bynkumit y=kx, y=kx+b 1 uX CBOMCTBa

33 ['paduku pynkuuit y=k/x, y = x> 1 ux cBoMcTBa

34 I'paduku hyHKIMI , 1 UX CBOMCTBA
4 UucnoBble NOCIEA0BATENBHOCTH

i1 Omnpenenenne u COcoObl 33JaHUSI YUCIOBBIX IOCIEIOBaTENIbHOCTEH. 3amanue
' MOCIIEA0BATEIHLHOCTH PEKYPPEHTHOM hopmyInoit u popmyoii n-ro ujaeHa

42 Apudmernueckas mporpeccus. Dopmynbl n-ro  uineHa apupMETHUECKON
' MIPOTPECCUH, CYMMBI TIEPBBIX 71 YWICHOB

43 I'eomerpuueckass mnporpeccuss. PopMmyibl n-r0  WIEHA T'€OMETPUYECKON
' IIPOTrPECCUH, CYMMBbI IIEPBBIX 71 YWICHOB

a4 H3o0paxeHne 4YICHOB apuU(PMETHUYECKOH U TeOMETPUYECKONW Mporpeccuit
' TOYKAMHU Ha KOOPJAMHATHOW MIIOCKOCTH. JIMHEWHBIA U 3KCITOHEHIIMATbHBIA POCT

4.5 CJ10KHbBI€ MPOLIEHTHI




IMPOBEPAEMBIE HA OI'D 10 MATEMATUKE TPEBOBAHUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBePSIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
OCBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHOI NPOrPaMMbl OCHOBHOTI'O
o0u1ero oopazopanus Ha ocHoBe PI'OC

YMeHue onepupoBarh IMOHATUSMHU: MHOXECTBO, IOJMHOXECTBO,
omepaluy HaJl MHOXXECTBAMU, YMEHHUE OIEepUPOBATh MOHATUIMH:
rpad, cBs3HBIA Tpad, AepeBO, LUK, NPUMEHATh UX MPU PEIICHUU
3aJa4; YMEHHE HCIIOIB30BaTh rpaduueckoe MmpecTaBlIeHne MHOXKECTB
JUISL ONTUCAHMS PeabHBIX MPOIIECCOB U SIBJICHUM, MPH PEIICHUH 3a/1a4

U3 ApYrux y4yeOHBIX MPEIMETOB

YMeHne onepupoBaTh MOHATUSAMM: OIPENEICHUE, aKCUOMa, TeopeMa,
JIOKa3aTeJIbCTBO; YMEHHUE paclo3HaBaTb HUCTHUHHBIE W JIOXKHBIE
BBICKA3bIBAHUSA, IPUBOJIUTH INPHUMEPBl W KOHTPIPUMEPHL, CTPOUTH

BbBICKA3bIBAHUA U OTPULAHUA BBICKa3bIBaHHI

YMeHue ornepupoBaTh MOHSATHSAMHU: HaTypadbHOE YHCIIO, TPOCTOE M
COCTaBHOE YHCIIO, JE€IUMOCTh HATYpPaJbHBIX YHUCEN, MPU3HAKU
JETUMOCTH, IIeJI0€ YHCJIO, MOAYJb YHUCIa, OOBIKHOBEHHas ApoOb W
JecsTHYHas OpoOb, CTaHIAPTHBINA BUJ YHCIA, pallMOHAIBHOE YHUCIO,
UppalMOHATILHOE YHUCJO, apu(METUYECKUIl KBaJpaTHBI KOpEHb;
YMEHUE  BBINOIHATH JEHUCTBUS C YHUCJIAaMH, CpaBHUBATb U
yIOpSAIOYMBATh YHUCHA, TWPEICTABIATh YHCIa HAa KOOPAWHATHOMN
NpsIMOM, OKpPYIJIATH 4YHUCIA; YMEHHME JeNaThb NPUKUAKY U OLEHKY

pe3yJibTaTa BEIYMCIEHUN

YMeHue onepupoBaTh MOHATHSIMH: CTENEHb C LENbIM IOKa3aTeleM,
apu(pMeTHUeCKUil KBaJpaTHBI KOpEeHb, MHOTOYJIEH, ajredpanyeckas
npoOb, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJlbHOM CTeneHu
Oosbllle €IMHUIBI; YMEHHE BBINOMHATH pPAacYEThl MO (QopMyIam,
npeoOpa3oBaHus ILENbIX, APOOHO-pAallMOHANBHBIX BBIPAKEHUN U
BBIPAKEHUI C KOPHSMH, PAa3JI0KEHHE MHOTOUYJIEHA HA MHOXHUTENHU, B
TOM 4HCJI€ C UCHOJb30BaHHMEM (OpMYJ pa3HOCTH KBaJApaToB U

KBaJpaTa CyMMBI U pa3HOCTHU

YMenue OonecprupoBaTh NOHATUAMU: YUCIOBOC PAaBCHCTBO, YPABHCHUC C




OJHOM TIEPEMEHHON, YHCIIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
[IEPEMEHHOM; YMEHUE peulaTh JUHEHHbIE U KBAJApPATHBIC YpPAaBHEHUS,
JIpOOHO-pallMOHATIbHBIE YPaBHEHUSI C OJHOM IMEPEMEHHOM, CHUCTEMBbI
JBYX JIMHEHHBIX ypaBHEHWH, JIMHEHHbIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJIpaTHbIE W JPOOHO-pallMOHAILHBIE HEPAaBEHCTBA C  OJHOU
IIEPEMEHHOM, B TOM YHUCJE NPU PELIECHUHN 33134 U3 IPYruxX MpeaMeTOB
U TMPAKTUYECKUX 33Ja4; YMEHUE HCIIOJIb30BaTh KOOPJIMHATHYIO
NpSMYI0O ¥ KOOPIUMHATHYIO IIJIOCKOCTh IJISl M300pa)XeHHsl pelIeHui

YpaBHEHUH, HEPABEHCTB U CUCTEM

YMeHne onepupoBaTh MOHATUAMU: QYHKIUS, rpaduK GyHKIHUU, HYIN
byHKIIH, IPOMEXYTKH 3HAKOIOCTOSHCTBA, IPOMEXYTKH
BO3pacTaHusi, yObIBaHWS, HaWOOJbIIEE M HAUMCEHbIIEEC 3HAYCHUS
byHKIHH; yMeHHe OIIEpUPOBATH HOHATHSAMHU: npsimast
MPONOPIMOHATIBHOCTD, JHHEHHas (YHKIUS, KBaApaTuyHas (yHKIHA,
oOpaTHasi TPOMOPIHMOHATBHOCTh, Mapabosa, rumnepOoia; yMeHHUe
CTpouTh Tpaduku GyHKIINN, UCTIOTB30BATh TPA(UKH JIJIS ONIPEACTICHIS
CBOMCTB IPOIIECCOB M 3aBUCHMOCTEH, JJISl PEIICHHs 3aJad U3 JAPYTUX
y4eOHBIX TIPEJMETOB W PEAIbHOW KW3HHM;, YyMEHHE BBIPAXKaTh

(I)OpMy.]'IaMI/I 3aBUCUMOCTH MCXKY BCIIMUNHAMU

Ymenune OIIepUpOBATH HOHSTUSMH: IIOCJIEZIOBATEIBHOCTb,
apudmernueckass M TE€OMETpUYECKass  IMPOTPEecCUr;  yMEHUE
UCIOJIb30BaTh CBOMCTBA MOCIEAOBAaTENLHOCTEH, (OPMYIIBI CyMMbI U
o0IIero 4jaeHa MpH PelIeHUM 3a/ad, B TOM 4YHCIE 3a1ad U3 JPYTHX

y‘Ie6HHX npeaAMETOB U peaanoﬁ KHU3HU

YMeHue pemars 3a7aud pa3HbIX TUIMOB (B TOM YHCIE Ha MPOIEHTHI,
IO M 4YacTH, JBWXKEHHE, paboTy, IIEHy TOBAapOB M CTOMMOCTh
TOKYTIOK W yCITyT, HAJIOTH, 33a/1a4¥ U3 00JIACTU YIPABJICHUS JINYHBIMU U
ceMeHbIMU  (UHAHCAMH); YMEHHE  COCTaBIIATh  BBIPAXKCHUS,
YpaBHEHUSA, HEPABEHCTBA W CHUCTEMbl [0 YCJIOBHUIO 3aJIauH,
WCCIIeIOBATh TMOJIYYEHHOE PEIIEHHE W OIEHUBATh MPaBAONOI00HOCTh

IMOJIYUYCHHBIX PE3YJIbTAaTOB

YMeHue onepupoBaTh MOHATUAMU: (UTypa, TOUKA, OTPE3OK, MpsMas,
7y, JIOMaHasi, yrojl, MHOTOyTOJIbHUK, TPEYroJIbHUK, paBHOOEAPEHHBIH
U PaBHOCTOPOHHUH TPEYroJbHUKH, MPSIMOYTOJbHBI TPEYroibHUK,

Me/naHa, OUCCeKTpUca M BBICOTa TPEYrOJbHMKA, UYETHIPEXYTOJIBHUK,




napajjiesorpaMM, pomMO, TPSAMOYTOJbHUK, KBaJpaT, Tpalelus;
OKPY)KHOCTb, KpYTI', KacarelbHasl; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU
¢burypamu; ymMeHue pemarb 3aJaud, B TOM YHCIIE U3 MOBCEIHEBHOM
KU3HHM, Ha HAXOXXIACHUE IEOMETPUYECKUX BEIIMYUH C NPUMEHEHUEM

M3YYEHHBIX CBOMCTB GUryp u (pakToB

10

YMeHue OomnepupoBaTh IOHATHUSMHU: PABEHCTBO (HUIYp, PaBEHCTBO
TPEYTOJIbHUKOB; MapauIeIbHOCTh M INEPHEHAUKYISIPHOCTh IPSMBIX,
yrojl MeXAY HpsIMbIMU, MEPHEHIUKYJAp, HAKIOHHAs, IPOEKLUs,
nojxobue ¢puryp, noJo0HbIe TPEYTOJIbHUKH, CUMMETPUS OTHOCUTEIHLHO
TOYKM M MNPAMON; YMEHHE DPACIIO3HABAaTh PAaBEHCTBO, CUMMETPHUIO U
nojxobue ¢uryp, napaienbHOCTh M HNEPHEHIUKYIAPHOCTh MPSAMBIX B

OKpY’KaloIlleM MUpe

11

YMeHue onepupoBaTh IMOHATHUAMM: JUIMHA, pPAacCTOSHUE, YIoj
(BemuuMHA yria, CUHYC W KOCHHYC YIJla TPEYroJbHMKA), IUIOIIA[b;
YMEHHE OLIEHUBATh Pa3Mephl MPEAMETOB U OOBEKTOB B OKPYXKAIOLIEM
MHUpE; YMEHHE HIpUMEHATh (OpMyJabl HepuMmMeTpa U IUIOLIAAU
MHOTOYTOJIFHUKOB, JJIMHBI OKPY)KHOCTH M IUIOIIAAN Kpyra, o0bema
IPSIMOYTOJIBHOTO IapaJUIeIENUIea; YMEHUE INPUMEHATh NPU3HAKU
paBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CyMME YIJIOB TPEYrOJIbHUKA,
teopeMmy Iludaropa, TpUroHOMETpHUUYECKHE COOTHOLICHMUS  JUIS

BBIYMCIICHHS JUIMH, PACCTOSIHUM, ITOIIAAeH

12

YMenue wuzo0paxarb IUIOCKHE (UIrypsl W UX KOMOMHAIIWH,
IIPOCTPAHCTBEHHBbIE (UTYpbl OT pPYKH, C TOMOIIbIO UYEpPTEKHBIX
WHCTPYMEHTOB U JJIEKTPOHHBIX CPEACTB IO TEKCTOBOMY WJIHU

CHUMBOJIbHOMY OIIMCAHUTO

13

14

YMmenue OIICpHUPOBATH IHIOHATUAMMN: IpAMOYTroJibHas CHCTEMA
KOOpAWHAT, KOOPAWHATHI TOYKH, BCKTOD, CymmMma BCKTOPOB,
IMPOU3BCACHUC BEKTOPA HA YHUCJIO, CKAJIAPHOC ITPOMU3BCACHUC BEKTOPOB,
YMCHHC HCIOJIb30BATh BCKTOPLBI U KOOPAWHATHI IAJId TPCACTABJICHUA
JaHHBIX W PEIICHHA 3aJdad4, B TOM YHCIIC U3 JPYIrux y‘Ie6HBIX

npeaMETOB U peaHBHOﬁ KHN3HHU

YMeHue omepupoBaTh IMOHSATUSMHU: CTOJOMKOBBIE U  KPYTOBBHIE
quarpaMMbl,  TaOnWIBl, cpeaHee  apudMeTHUYecKoe, MeauaHa,
HauOoJbIllee W HAMMEHbIIEE 3HAYCHUS, pa3MaxX YHCIOBOTO Habopa;

YMEHHME  U3BJEeKaTh, HHTEPHPETUPOBATH U  IPEeoOpPa3OBHIBATh




15

16

uHpOpMAIIMIO, TPEJICTABICHHYI0 B Ta0IMIAX M Ha JUarpaMmax,
OTPa)KAIOILYK CBOMCTBA M XapaKTEPUCTUKH pPEalbHBIX IPOLECCOB U
SBJICHUM; yMEHUE pacllO3HaBaTb W3MEHYMBBIC BEIUYMHBI B

OKpY’KaroIllleM MUupe

YMeHHue omnepupoBaTh TMOHATHIMH: CIyYalHBIA OMBIT (CITydalHBIN
HKCHEPUMEHT), JJEMEHTapHOE COOBITHE (RJIIEMEHTAPHBIH HCXO.)
CIIy4aiflHOTO OIbITa, CIIy4alHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHUE HaXOJUTh BEPOSATHOCTH CIIyYailHBIX COOBITHH B ONBITax C
PaBHOBO3MOXKHBIMH 3JIEMEHTapPHBIMU COOBITHSIMH; YMEHHE pellaTh
3aJa4d METOJIOM OPTraHM30BAaHHOTO Tepedopa M ¢ HCIOJIb30BaHHEM
MpaBWJia YMHOXXEHHUS; YMEHHUE OIICHHBATh BEPOATHOCTH peabHBIX
COOBITUM U SIBJICHUH, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX M
MaJOBEPOATHBIX COOBITHI B OKpYXaloIleM MHpPE U B IKHU3HU;
3HaKOMCTBO C TIOHSATHEM HE3aBHCUMBIX COOBITHIA; 3HAKOMCTBO C

3aKOHOM OOJIBIIMX YHCEI U €ETO POJIBIO B MaCCOBLIX SBJICHHUAX

YMeHue BbIOMpATh MOIXOISIIMKA W3YUYEHHBIM METON AJIs pPelIeHHs
3a/1aud, MPUBOJUTH MPUMEPHl MATEMATUUYECKHX 3aKOHOMEPHOCTEH B
MPUPOJE U KU3HU, PACIIO3HABATH MPOSABJICHUE 3aKOHOB MAaTeMaTHUKHU B
HUCKYCCTBE, OIHMCHIBATH OTJEIbHBIE BBIIAIOIIMECS  PE3YJIbTATHI,
MOJYYEHHbIE B XOJ€ Pa3BUTUS MAaTEMaTUKU KaK HAyKH, MPUBOIUTH
MIpUMEPhl MATEMATUUYECKUX OTKPBHITUN M UX aBTOPOB B OTEYECTBEHHOM

U BCEMUPHOM UCTOPHUH




HEPEYEHDb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA
OI'D 1O MATEMATHUKE

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

Yucina 1 BEIUMCIIEHUS

1.1 Harypanbublie u nenbie ynucina. [Ipu3Haku 1eIMMOCTH IEIbIX YUCEeT

- OObIKHOBEHHBIE M JIECATUYHBIE JpOOH, TMPOLEHTH, OECKOHEUYHbIE
. MepUoaNIecKUe Ipoou

13 Pannonanehpie uncia. ApudmMeTrudyeckue omepanud ¢ panuoHAIbHBIMU
. YUCIaMHU

» JeiicTBuTenpHbIE ynciaa. ApuMeTHYecKrue onepanuu ¢ JACUCTBUTEIHHBIMU
. YUCIaMHu

s [TpubnmxEHHbIC BBIYUCICHUS, MPaBUa OKPYIJICHUS, NMPUKUAKA U OLEHKA
' pe3yibTaTa BEIUUCICHUN

2 Anrebpanyeckue BbIpaXKEHUS

2.1 BbykBenHble BrIpakeHUs (BbIPaXKEHUS C IEPEMEHHBIMHU )

59 Crenenp ¢ nensiM nokaszateneM. CTeneHb ¢ pallMOHAIBHBIM I10Ka3aTeleM.
. CBoiicTBa cTeneHU

2.3 MHorouIeHbI

2.4 Anrebpanyeckas 1po0b

. Apudmernueckuii  KopeHb  HaTypalbHOM  crenmeHu.  JleHcTBUS ¢
. apu(pMETHYECKUMH KOPHSIMH HAaTypaJIbHOU CTETICHH

3 VYpaBHEHUs U HEPABEHCTBA

- Lensie u npoOHO-paroHabHBIE ypaBHEHUS. CHCTEMBI M COBOKYITHOCTH
. ypaBHEHUH

1s Lensle u apoOHO-panmoHanbHble HepaBeHCTBA. CHUCTEMBI U COBOKYITHOCTH
' HEPaBEHCTB

3.3 Pemenne TekCTOBBIX 3a1a4

4 YucnoBsle OCIEN0BATENBHOCTH

4.1 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKs IOCIEI0BATEILHOCTEH

4.2 Apudmernueckas U reomerpuyeckas mnporpeccun. Dopmysna CIOXKHBIX




MPOLIEHTOB

5 OyHKIUU
Oyuknmsi, crnocoOsl 3amanus GyHkiuu. [padux  dyakmuu. OO6macTh
omnpeAeNieHuss W MHOXeCTBO 3HaueHud ¢yHkuuu. Hynmu ¢yHknum.
5.1. [IpomMeXyTKH 3HAKOIMOCTOSIHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (DYHKITHH.
Makcumymbl W MUHUMYMBI (yHKiuu. Haubonpimiee u HauMeHbIee
3Ha4YeHHEe PYHKIUHU HA IPOMEKYTKE
6 Koopaunats! Ha IpsIMOM U INIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapToBbl KOOPIMHATHI HA TNIOCKOCTH
7 I'eomerpus
7.1 I'eomeTpuueckue Gurypsl u UX CBOICTBa
7.2 TpeyronbHuk
7.3 MHOroyrojabHuKu
7.4 OKpy’>KHOCTb U KpyT
7.5 N3mepenne reoMeTpu4ecKrux BEIUYHH
7.6 BexkTops! Ha TIOCKOCTH
8 BeposiTHOCTB 1 cTaTHCTHKA
8.1 OnucarenpHasi CTaTUCTUKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHosxecTBa
8.5 I'padbr




